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XXYPHAJ1 BKJIIOYEH B POCCUUCKUA UHAEKC HAYYHOIO LUTUPOBAHUSA

3HaoaoHTMS Today — 3TO Hay4HbI PELEH3MPYEMBIV XypHaN, BKOYEHHLIN B MNepeyeHb BAK peleHanpyemMbix HaydHbIX M3AaHWUI, B KOTOPBIX AOMKHbI
ObITb ONYOANKOBAHEI OCHOBHBIE PE3YNLTATHI AMCCEPTALMIA HA COMCKAHWE YHEHOWM CTENEHM KaHamaaTa Hayk, Ha COMCKaHNE YHeHOW CTENEHN OOKTOpa
HayK, B COOTBETCTBMN C TpeboBaHuaMM npukada MuHoBpHayku Poccun. XXypHan aBnsetcs MHGopMaUmMOoHHeIM napTHepoM CToMaronornyeckon
Accoupaumn Poccuu.

KypHan SHOoAoHTMA Today SBAAETCS XypHANOM C OTKPBITEIM AOCTYNOM, YTO MO3BONAET HAy4YHOMY COOOLLIECTBY 1 LUMPOKOW OOLLIECTBEHHOCTN
nony4atb HeorpaHNYeHHbI, CBOOOAHBIN U HEMEOJERHbIN JOCTYN K CTaTbsiM 1 CBOOOAHO MCMONb30BaTh KOHTEHT. B XypHane nybnunkyioTcs ctatby
NPAaKTVKYIOLLLAX BPA4el-CTOMATONOrOB 1 Hay4HbIX COTPYAHVKOB, NOArOTOBAEHHLIE MO Matepuanam OPUrMHaIbHbIX Hay4YHbIX MCCNeaoBaHnii, 0630P0B
Hay4HOW NUTEPATYPbl 1 KIMHUYECKX ClydaeB B 0061acTu TepaneBTUHECKON CTOMAaTONOMM 1 XMPYPrudecKom 3HAOAOHTUHECKON CTOMAaTONoru,
aTakxe paboTbl CMEXHBIX CTOMATONOMMHYECKIX CNEUMaNbHOCTEN. HaydHaa KOHLEMNLMS XXypHaa NO3BONAET Kak Bpa4amM-CTOMarosoram, Tak v Bpadam
OBOLLMX NPODUNEN y3HaBATb O OBbIX 1 NEPEAOBLIX KOHLEMLIMSX B NEYEHMI KOPHEBBIX KAHANOB W MOCNEAHMX JOCTUXEHUAX B 0O1ACTV SHOOAOHTUW.
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The investigation of endodontic irrigants
and polyhexanide-based solution action on smear layer

Zurab S. Khabadze(, Yulia A. Generalova(> <, Alena A. Kulikova
Peoples’ Friendship University of Russia named after Patrice Lumumba (RUDN University), Moscow, Russian Federation
< generalova_jua@rudn.university

Abstract

AIM. The effect of irrigants on the smear layer on the intracanalicular dentin surface is one of the important is-
sues in endodontics. The objective of this article is to determine the effect of different concentrations of polyhe-
xanide-based solutions and standard irrigants on the smear layer using scanning electron microscopy (SEM).
MATERIALS AND METHODS. The present study was conducted on 42 extracted teeth (third molars, first
and second premolars) with formed apices that had been extracted for orthodontic indications. The teeth
were decoronated and samples were prepared. In order to create a smear layer, the lumen of the canals was
instrumented with H-file #40 throughout. A simulation of root canal irrigation was conducted by immersing the
specimens in a 5-ml container filled with the proper solution for 1 hour: group 1 — no treatment (n = 6); group
2 —saline (n = 6); group 3 — 2% chlorhexidine (n = 6); group 4 — 3% sodium hypochlorite (n = 6); group 5 - 17%
EDTA; group 6 — polyhexanide 0.1% (n = 6); group 7 — polyhexanide 0.2% (n = 6). A ~30 nm thick platinum film
was sputtered onto the surface of each sample using a magnetron deposition technique.

SEM microphotos were acquired on a Vega3 TESCAN scanning electron microscope (SEM) with an SE
secondary electron detector, which enables imaging with high topographic contrast. The initial detector (in-
camera) was employed for image acquisition, with an electron energy of 30 keV. Images were acquired at
magnifications of x20 (overview image), x150, x250, x500, x1000, x2500, x7500 for each sample.

RESULTS. The samples from groups 1 and 5 demonstrated the absence of a smear layer on the dentin surface
and the absence of smear plugs in the dentinal tubules. Groups 2 and 3 are distinguished by the deposition
of a pronounced amorphous smear layer and the obturation of all dentinal tubules. Groups 4, 6, and 7 are
distinguished by the deposition of a smaller volume of smear layer on the dentin surface, as well as the
presence of semi-open or completely open entrances to the dentinal tubules.

CONCLUSION. The data obtained indicates that antiseptic compositions based on polyhexanide in
concentrations of 0.1 and 0.2% do not have a pronounced effect on the smear layer. However, in visual
evaluation of SEM micrographs, their effect is comparable to that of 3% sodium hypochlorite. In instances
where enhanced dissolution of the smear layer and smear plugs from the tubules is necessary to facilitate
decontamination of the wall dentin, the combination of antiseptics with chelate compounds, such as 17%
EDTA, may be employed.

Keywords: polyhexanide, dentine, smear layer
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UccnepoBaHue BOBAE“CTBMH 3HAOAOHTUYECKUX UppUraHTOB
U pacteopa Ha OCHOBE No/IMreKCaHMAgoB Ha CMA3aHHbIA C/I0M

3.C. Xabapze(”, I0.A. leHepanoBa(> <, A.A. KynukoBa
Poccumckinin yHmeepcuteT ApyXobl Hapoaos M. Matpuca Jlymym6sl, r. Mocksa, Poccuiickas depepaums
< generalova_jua@rudn.university

Pesiome

LIENb. BnnsiHne nppuraHToB Ha CMas3aHHbI CNnoii, 06pasyoLLMncs Ha BHYTPUKaHaIbHOM MOBEPXHOCTU AEH-
TUHA, SBNSIETCH OAHUM U3 BaXHbIX BOMPOCOB B 9HAOAOHTUU. Llenb AaHHOM cTaTbn — ONPeaenmTb BAUsSHUE
PasnnYHbIX KOHLLEHTPaLMN aHTUCENTUYECKUX KOMMO3ULMIA HA OCHOBE NONUrekcaHnaa v CTaHaapTHbLIX Mppu-
raHTOB Ha CMa3aHHbI CI0M C NOMOLLbIO CKaHUPYIOLLLEN 9NEeKTPOHHOM Mukpockonumn (COM).

MATEPUAbI N METO/[bI. 42 yoaneHHbIX N0 OPTOAOHTMYECKMM NoKa3aHuam 3yba (TpeTbm MONsipbl, NepBble
1 BTOPbIE NPEMONSPLI) CO CHOPMUPOBAHHBIMI anekcamm Oblan BKIIOYEHbI B ccnenoBaHue. 3ybbl Obinn ae-
KOPOHOBAaHbI 1 fafnee COOTBETCTBYIOLLMM 06pa3om Obliv NoAroTOBAEHLI 06pa3Lbl KOPHEBLIX KaHaNoB. s
CO3[aHNA CMa3aHHOro C/ios NPOCBET KaHasioB 06pasLoB Obin o6paboTtaH H-dalinom N2 40 Ha Bcem npo-
TSXeHuW. MNpoBoaunacb UMUTaLNSA nppuraunm KOPHEBOrO KaHana NyTeM norpyxeHnsa obpasuos B 5-mus-
JININTPOBBIN KOHTEMHEP, 3aNO0NIHEHHbIA COOTBETCTBYIOLLMM PacTBOPOM Ha 1 yac: rpynna 1 — 6e3 o6paboTkm
(n=6); rpynna 2 — ¢punspacteop (n = 6); rpynna 3 — 2% xnoprekcnamnH (n = 6); rpynna 4 — 3% runoxnoput
HaTpwua (n =6); rpynna 5 — 17% S4TA; rpynna 6 — nonurekcanmpg 0,1% (n = 6); rpynna 7 — nonurekcanupg, 0,2%

© Khabadze Z.S., Generalova Yu.A., Kulikova A.A., 2024
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(n =6). Ha noBepxHOCTb Kaxxaoro obpasua MeToaoM MarHETPOHHOMO OcaxaAeHus Oblna HanblieHa NnaTuHo-
Bas nneHka TonwmHomn ~30 HM. MukpodoTorpadum NonyveHsl Ha CKaHUPYIOLLLEM 3/IEKTPOHHOM MUKPOCKone
(COM) Vega3 TESCAN ¢ neTekTopoM BTOPUYHLIX 3N1EKTPOHOB SE, KOTOPLIN NO3BONSET NonyyYaTb n3obpaxe-
HWS1 C BICOKUM TOMorpaduyeckum KOHTpacToM. Ans nonyyeHns n3obpaxeHunii ICNnosb30BasiCs NepPBUYHbINA
[EeTeKkTop (BHYTPMKAMEPHbIN) C aHepruet anekTpoHos 30 kaB. N306paxeHuns Obin NoayyYeHbl Npu yBennye-
HUM x20 (0630pHOE n3obpaxeHune), x150, x250, x500, x1000, x2500, x7500 ana kaxaoro obpasua.
PE3YJIbTATbI. O6pa3subl rpynn 1 v 5 4eMOHCTPMPOBANM OTCYTCTBUE CMa3aHHOIO CJI0S1 HA MOBEPXHOCTU OeH-
TMHA 1 OTCYTCTBME OEHTUMHHbLIX NPOBOK B KaHasbuax. Mpynnbl 2 U 3 oTAMYalnTCs HaIMYMEM BbIPaAXEHHOI0
amMop®dHOro cMa3aHHOro CNos 1 3aKyrnOpMBaHNEM AEHTUHHbIX KaHanbueB. Ansa rpynn 4, 6 n 7 xapakTepHa Bu-
3yanmsauust MeHbLlero o6bemMa cMa3aHHOr 0 C/I0s Ha MOBEPXHOCTU AEHTMHA, a TakXXe Hannyme nonyoTKPbIThIX
WM NONHOCTBIO OTKPbLIThIX BXOA0B B IEHTUHHbBIE KaHabLibl.

SAKJTHOYEHME. Mony4yeHHble faHHble CBUOETENbCTBYIOT O TOM, YTO aHTUCENTUYECKME KOMMNO3MLUMN Ha OC-
HOBe nonurekcaHmaa B koHueHTpaumax 0,1 n 0,2% He 0ka3blBalOT BbIPAXEHHOrO BANSHMUS HA CMa3aHHbIN
cnon. OgHako Npu BU3yanbHOM oueHke MukpodoTorpadumin COM nx gencrteme conoctaBUMO C AENCTBUEM
3% rnnoxnopwuta HaTpus. B cnyyasx, korga ang obneryeHns oeKoHTaMMHaLMM NPUCTEHOYHOIO AEHTUHA He-
06X04MMO BblpaXKeHHOW pacTBOPEHME CMa3aHHOI0 CJ0s U PackpbiTUe KaHasbLEeB, PEKOMEHAYeTCsl UCMOJib-
30BaTb KOMOMHALMIO QaHTUCENTUKOB C XeNTaTHbIMU COEANHEHUAMMW, TakuMu kak 17% SLOTA.

Knwouesble cnoBa: NonMrekCaHua, EHTUH, CMa3aHHbI Con

UHdopmauumna o ctatbe: 05.06.2024; ucnpasneHa — 01.08.2024; npuHsata — 18.08.2024

KoHdAuKT nHtepecos: ABTOpPbI CO0OLLAIOT 06 OTCYTCTBUMN KOHPANKTA UHTEPECOB.

BnarogapHocTtu: PrHaHCMpoBaHVE U MHAMBUAYaNbHbIE 61arogapHOCTU NS AEKIapMPOBaHNSA OTCYTCTBYIOT

Ana uutuposaHua: Xabanse 3.C., leHepanosa tO.A., KynukoBa A.A. iccnenoBaHue BO3eNCTBUS 3HAO00H-
TUYECKNX NPPUraHTOB MU pacTBOpa Ha OCHOBE MOJIMFEKCaAHMAO0B Ha CMa3aHHbI Cno. SHA0A0HTUS Today.

2024;22(3):199-205. (Ha anrn. 93.) https://doi.org/10.36377/ET-0034

INTRODUCTION

In the context of endodontic therapy, the efficientre-
moval of the smear layer is of critical importance for the
successful outcome of root canal treatment. The smear
layer (SL), which is composed of organic and inorganic
debris, forms on the dentin surface during instrumen-
tation and can obstruct the penetration of intracanal
medicaments and sealers into dentinal tubules. Conse-
quently, its elimination is essential to enhance disinfec-
tion and promote a fluid-tight seal within the root canal
system [1-3].

The efficacy of different endodontic irrigants in af-
fecting the smear layer varies considerably. Sodium
hypochlorite (NaOCI), ethylenediaminetetraacetic acid
(EDTA), and chlorhexidine (CHX) are the most com-
monly used endodontic irrigants as part of medicational
therapy. Polyhexanide is also a promising endodontic
irrigant due to its broad-spectrum antibacterial activity
and low cytotoxicity [3-6].

Sodium hypochlorite is a widely used irrigant due to
its potent antimicrobial properties and ability to dissolve
organic tissue. However, its role in smear layer removal
is incomplete because it exhibits proteolytic activity
only against the organic components of the smear layer,
while the inorganic component is not affected [7-9].

EDTA, a chelating agent, is a standard for removing
inorganic components of the smear layer, facilitating
its detachment from the dentin surface. Various stu-
dies have demonstrated its effectiveness in cleaning and
opening dentinal tubules from smear layer. However, for
optimal results, it is recommended to use this irrigant in
conjunction with sodium hypochlorite, which will be able
to dissolve the organic constituents of the SL. Based on
the aforementioned evidence, it can be concluded that
EDTA enhances the penetration of intracanalicular drugs
and sealers into the dentinal tubules [10; 11].

Chlorhexidine, which is known for its broad-spec-
trum antimicrobial activity, unfortunately lacks the abili-
ty to dissolve the smear layer. Chlorhexidine possesses

JndodoHmusa
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the phenomenon of substantivity, and it is often used as
a final irrigant rather than a primary agent, as its pro-
longed release helps to reduce the bacterial load in the
root canal system [12; 13].

Polyhexanide, a polymeric biguanide compound,
may represent a promising alternative to traditional en-
dodontic irrigants. It has been observed to exhibit an-
timicrobial activity against a wide range of microorga-
nisms, including endodontic pathogens [14]. However,
there has been no previous study into the effect of this
agent on the smear layer components.

AIM

The objective of this article is to determine the effect
of different concentrations of polyhexanide-based so-
lutions and standard irrigants on the smear layer using
scanning electron microscopy (SEM).

MATERIALS AND METHODS
1. Sample Preparation

The present study was conducted on 42 extracted
teeth (third molars, first and second premolars) with
formed apices that had been extracted for orthodontic
indications. To ensure the teeth were free from any con-
founding factors, a preliminary screen was conducted
to exclude those with root fractures, carious lesions, or
previously done endodontic treatment. Subsequently,
all teeth were stored in an isotonic solution containing
gentamicin sulfate at a temperature of +4°C prior to
being utilized.

The teeth included in the study were decorona-
ted using a diamond spade-shaped bur (FO-11 I1SO
299/013, Mani, Japan). Subsequently, 1-mm deep
slackening cuts were made in the bi- or trifurcation
zone with a diamond spade-shaped bur. The speci-
mens were then split longitudinally in vestibulo-oral
plane into two halves with a chisel, taking sufficient
care not to damage the dentin. Every fragment was
marked half of the root canal lumen.

Tom 22, N 3/ 2024
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In order to create a smear layer, the lumen of the ca-
nals was instrumented with H-file #40 throughout.

A simulation of root canal irrigation was conducted
by immersing the specimen in a 5-ml container filled
with the proper preparation.

Initial solutions:

1. Sodium chloride (BIEFFE MEDITAL, S.A., Spain).

2. Liquid for antiseptic treatment of root canals of
teeth (chlorhexidine bigluconate — 2% aqueous solu-
tion, Omega-Dent, Russia).

3. Belodez (sodium hypochlorite — 3% solution,
VladMiVa, Russia).

4. MD Cleanser (EDTA - 17%, META, South Korea).

5. Lavasept (polyhexanide hydrochloride - 20%
aqueous solution, B. Braun Melsungen AG, Germany).

A 0.2% polyhexanide solution was prepared by di-
luting the original 20% polyhexanide solution. One mil-
liliter of the polyhexanide 20% solution was placed in
a 100-milliliter measuring flask, and the volume was
brought to the mark with distilled water. A 0.1% pol-
yhexanide solution was prepared by diluting the original
0.2% polyhexanide solution. Twenty-five milliliters of
the 0.2% polyhexanide solution was placed in a 50-mil-
liliter measuring flask, and the volume was brought to
the mark with distilled water.

After exposure of the specimens in the solutions, they
were washed with distilled water to remove the residues
of irrigants and placed in a 5 ml container with physio-
logical solution in order to prevent drying of dentin.

2. Testing groups

The 42 samples were divided into seven groups of
six samples each, according to the treatment done:

—group 1 — specimens without instrumental and
medical treatment (no smear layer);

— group 2 —instrumental treatment to create a smear
layer, exposure in physiological solution for 1 hour;

— group 3 - instrumental treatment to create a smear
layer, exposure in 2% aqueous chlorhexidine solution
for 1 hour;

— group 4 —instrumental treatment to create a smear
layer, exposure in 3% sodium hypochlorite solution for
1 hour;

— group 5 — instrumental treatment to create a smear
layer, exposure in 17% EDTA solution for 1 hour;

— group 6 — instrumental treatment to create a smear
layer, exposure in 0.1% polyhexanide solution 1 hour;

— group 7 —instrumental treatment to create a smear
layer, exposure in 0.2% polyhexanide solution for 1 hour.

3. Preparation of Samples for SEM

A ~30 nm thick platinum film was sputtered onto the
surface of each sample using a magnetron deposition
technique. This method allowed for the avoidance of
the accumulation of electric charge in the near-sur-
face layer of the sample and the associated distortions
of the image.

4. Scanning electron microscopy

Images were acquired on a Vega3 TESCAN scan-
ning electron microscope (SEM) with an SE secondary
electron detector, which enables imaging with high top-
ographic contrast. The initial detector (in-camera) was
employed for image acquisition, with an electron energy
of 30 keV.
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Table 1. Mean scores of smear layer
on microphotographs with x7500 magnification

Ta6nuuya 1. CpegHue oLeHKM cMa3aHHOro Clos
Ha MukpodoTorpadusax c ysenmieHmem x7500
Mean+=SD
1£0
3+0
2.833+0.372
2.5+0.500
1.333+0.471
2.833+0.372
2.667 +0.471

Groups (n =6 each)

Nl WOIN|—=

Images were acquired at magnifications of x20 (over-
view image), x150, x250, x500, x1000, x2500, x7500 for
each sample.

The microphotographs were analyzed by two inde-
pendent investigators in a blinded manner to assess the
effect of the irrigant on the dentin surface. The observa-
tions were recorded in points, according to M. Torabi-
nejad et al. [15], which were given to every image:

— 1 point — no smear layer. No smear layer on the
surface of the root canals and no smear plugs inside
tubules;

— 2 point — moderate smear layer. No smear layer on
the surface of root canal, but tubules contained smear
plugs inside;

— 3 point — heavy smear layer. Smear layer covered
the root canal surface and the tubules.

5. Statistical analysis

The one-way ANOVA test was provided with Stat-
Plus 6 (AnalystSoft, CA, USA) for the average data ob-
tained in each testing group, followed by a post hoc
Tukey’s test. The correlation test was applied to assess
the correlation of smear layer presence. The signifi-
cance level was setat p < 0.05.

RESULTS

By analyzing the SEM micrographs, certain patterns
and characteristics describing the intracanal dentin
surface of each group were obtained. Mean scores of
smear layer on microphotographs are shown in Table 1.

In Group 1, where the specimens were neither medi-
cated nor instrumented, the micrographs at all magni-
fications demonstrated the absence of a smear layer
and open dentinal tubules. The standard histological
picture is depicted in great detail, showing oval-shaped
dentinal tubes surrounded by an array of intertubular
dentin (Fig. 1).

All specimens of the second group exhibited the pre-
sence of a pronounced smear layer on the dentin, as well
as the obturation of dentinal tubules with smear plugs.
In this instance, the smear layer array was not affected,
as the saline solution lacks both organolytic and chelate
properties. Consequently, the SL was not dissolved, re-
sulting in the formation of a single amorphous mass that
covers the surface of intracanal dentin and occludes the
entrance to the majority of dentinal tubules (Fig. 2).

In the third group, the microphotographs revealed
the presence of smear layer formation, with the majority
of dentinal tubes exhibiting plugging. Nevertheless,
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some tubules remain unobstructed. It is evident that
chlorhexidine is unable to affect the organic compo-
nents of the smear layer. With regard to the interaction
of chlorhexidine with inorganic SL part, it should be not-
ed that the antiseptic does not eliminate mineral con-
glomerates; rather, it binds to them in the form of crys-
tals. Consequently, the dentin surface is coated with
a substantial volume of the smear layer. The minimum
number of dentinal tubule entrances was observed in
all specimens, indicating that they are filled with smear
plugs. Mentioned above information precludes the use
of this antiseptic as a standalone agent in the protocol
for medicament treatment of root canals (Fig. 3).

The samples of the fourth group exhibited a smaller
amount of smear layer on the surface of dentine com-
pared to the two previous groups. A greater number of
dentinal tubule openings were observed. It can be pos-
ited that the smaller volume of the smear layer and the
greater number of visible dentinal tubule entrances vis-
ible on the intercanal dentin surface are a consequence
of the dissolution of the organic portion of the SL and
the loss of a small amount of associated mineral parti-
cles (Fig. 4).

In the majority of cases, the absence of a smear
layer and smear plugs in the dentinal tubules was ob-
served on the dentin surface of root canal samples from
group 5. EDTA forms a stable complex with calcium and
exerts a pronounced effect on the inorganic compo-
nents of the smear layer. The elimination of inorganics
by the chelating agent results in the opening of dentinal
tubules from smear plugs, a process that is well docu-
mented in microphotographs (Fig. 5).

The formation of a smear layer and dentin plugs was
also observed in the dentin of samples from groups 6

Performance in nanospace

Fig. 1. Microphotograph of Group 1 — no treatment.
x7500 magnification

Puc. 1. MukpodoTtorpadus rpynnsl 1 — 6e3 06paboTku.
YBenunyenume x7500

DHdodoHmus
T
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and 7. However, in group 7, the smear layer on the sur-
face of intracanal dentin was less pronounced. Never-
theless, no statistically significant differences were ob-
served between the 6™ and 7™ groups. The micropho-
tographs of dentin following exposure to polyhexanide
solutions demonstrate the opening of some dentinal
tubule entrances, with some exhibiting an oval morphol-
ogy, comparable to that observed in the native control
photo (prior to exposure to solutions) (Fig. 6).

DISCUSSION

The data obtained from the results of scanning elec-
tron microscopy permit the conclusion that the efficacy
of medicament treatment of root canals should be veri-
fied and standardized in the form of certain protocols.

The micrographs obtained clearly demonstrate that
the greatest quantitative reduction in the smear layer
from the dentin surface and from the dentin tubules was
achieved through the use of a chelate compound, 17%
EDTA. The mechanism of action is the binding of the in-
organic component of SL. These data are corroborated
by other authors [16-18]. However, it should be noted
that EDTA does not possess pronounced antibacterial
properties. Consequently, it should be used in combi-
nation with antiseptic agents.

Of the antiseptic substances tested, it was observed
that certain effects were produced on the smear layer
when samples were exposed to 3% sodium hypochlo-
rite and polyhexanide solutions. Upon examination of
microphotographs of specimens treated with the afore-
mentioned solutions, the presence of semi-open or
open entrances to dentinal tubules was observed. Fur-
thermore, a greater number of rounded tubules is ob-
served in groups 6 and 7.

View field: 27.7 pm BI: 10.00 5 um
[ SEMHv: 30,0k SEM MAG: 7.5

Performance in nanospace

Fig. 2. Microphotograph of Group 2 — instrumentation +
exposition in saline. x7500 magnification

Puc. 2. MukpodoTorpadus rpynnsl 2 — obpadoTka
VHCTPYMEHTOM + BO3AENCTBUE GU3UNONOrMHECKUM
pacTtBopoM. YBenuyeHue x7500
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Fig. 3. Microphotograph of Group 3 — instrumentation + exposition in 2% chlorhexidine. x7500 magnification (A).
Crystals on intracanal dentine surface after exposure with 2% chlorhexidine. x250 magnification (B)

Puc. 3. MukpodoTorpadus rpynnbel 3 — 06paboTka MHCTPYMEHTOM + BO3AeliCcTBME 2% XNI0PrekCUanHOM.
YeenuueHune x7500 (A). Kpnctannbl Ha NOBEPXHOCTM BHYTPMKAHaIbHOro AeHTUHA Nocne BO3aencTeuns 2%

xnoprekcngmHom. YeenudeHume x250 (B)
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SEM HV: 30.0 kV SEM MAG: 7.50 kx
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Fig. 4. Microphotograph of Group 4 -
instrumentation + exposition in 3% sodium
hypochlorite. x7500 magnification

Puc. 4. MunkpodoTorpadus rpynnsl 4 — o6paboTka
MHCTPYMEHTOM + BO3aencTBue 3% rmnoxjaoputom
HaTpus. YBenndeHue x7500
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View field: 27.7 ym
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Fig. 5. Microphotograph of Group 5 -
instrumentation + exposition in 17% EDTA.

x7500 magnification

Puc. 5. MukpodoTtorpadus rpynnsl 5 — obpaboTka
MHCTPYMEHTOM + Bo3aencTteue 17% SATA.
YBenunyeHue x7500
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SEM MAG: 7.50 kx Performance in nanospace
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Fig. 6. Microphotograph of Group 6 (A), group 7 (B) — instrumentation + exposition in polyhexanide 0.1% and 0.2%.

x7500 magnification

Puc. 6. MukpodoTtorpadus rpynnsl 6 (A) u rpynnel 7 (B) — 06paboTka MHCTPYMEHTOM + BO3AENCTBUE

nonurekcanmaom 0,1% n 0,2%. YeenuuerHue x7500

With regard to sodium hypochlorite, an organo-
lytic effect on organic components of SL was deter-
mined [10; 11; 19]. However, further studies are neces-
sary to ascertain the proteolytic activity of polyhexa-
nide, asitis impossible to obtain exact values according
to SEM data.

A polyhexanide-based antiseptic composition may
be employed as an irrigation solution in a root canal
medication protocol. In the case of pathologies in which
infection of the root canal walls has not occurred, such
as acute focal pulpitis, or in pre-prosthetic endodontic
root canal preparation, the polyhexanide solution can
be used alone, as the presence of a residual smear lay-
er will not adversely affect the prognosis of treatment.
If additional decontamination of the dentin wall is nec-
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CpaBHUTeNbHbIA aHANU3 3 PEKTUBHOCTHU
MeXaHu4YecKoi 06paboTKM KopHeBbIX KaHA/0B
pasnnuHbiMu cuctemamm Ni-Ti painos

O.A. AHTOoHOBa "), B.A. BouHoBa )<, HO.A. MUTPOHUH
Poccuickuii yHrBepcuTeT MeauuyHbl, . Mockea, Poccuiickas depepaums
DA< viktea.voinova@mail.ru

Pe3iome

BBEOEHWE. OgHnM 13 OCHOBHbIX 3TaroB 3HA040HTUYECKOrO JiIeYeHUs ABMSeTCHA Ka4eCTBEeHHas MexaHu-
yeckasi 06paboTka KOPHEBbIX KaHaNoB. bonblloe KONMYEeCTBO pas3nuyHbix poTaunoHHbix Ni-Ti dannos Ha
CTOMAaTOJIOrMYECKOM PbIHKE CTaBUT Nepen BpavyoM TPYAHbLIN BbIOOP, OCOBEHHO B YC/TOBUSX MMMOPTO3aMe-
weHus. B cBasn ¢ 4emM, NOHMMaHne N 3HaHNe 0COBEHHOCTEN CTPOEHUS N 3P DEKTUBHOCTN TON USIN UHOW CU-
CTeMbl MHCTPYMEHTOB B KOHKPETHOM KJIMHNYECKOM Ccliy4ae aBideTca HeOGXO,EI,I/IMbIM acrnekTom ang ycneiu-
HOro NevyeHuns.

LEJb. Mpy nomMowm CKaHNPYIOLLEN 3NEKTPOHHON MUKPOCKOMNUN U KOMMABIOTEPHON MMKPOTOMOrpadumn npo-
aHanM3npoBaTb Ka4ECTBO MEXaHNYECKON 06paboTKM KOPHEBOrO KaHana dannamm oTe4eCTBEHHOIO 1 3apy-
6eXHOro NPon3BoACTBa.

MATEPUAbI N METO/bIl. B xone nccnenosaHus 6binv 0To6paHbl 0AHOKOPHEBBIE M MHOTOKOPHEBLIE 3YObl
C PasINYHOM KPUBUSHOM KOPHEBOIO KaHana, KoTopble pacnpenensnm B COOTBETCTBUM C UCNONb3YEMOWN CU-
ctemoit Ni-Ti dannos: rpynna 1 — PM-daiinebl (PycMen), rpynna 2 — ProTaper Universal (Dentsply Mallifier),
rpynna 3 — M-two (VDW).

PE3YJIbTATbI. AHanu3 ckaHupyoLen 3n1eKTPOHHOW MUKPOCKonun WwnnudoB 3y6oB nokasas, YTto Haubosb-
Liee Koam4ecTBO OTKPbITbIX AEHTUHHbIX KaHalbLUEeB onpenendeTcsd npu o6pa60TKe KOPHEBOro KaHana nH-
ctpymenTamu rpynnel 1 (55,4+1,37) n rpynnel 3 (60,25+1,59). LileHTpupyiow,as cnocobHOCTb NPU KPUBUIHE
KOpHeBoOro kaHana 20-25° He nmena CyLLEeCTBEHHbIX PA3NyNiA MEXAY NCNONb3YyEMbIMU NWHCTPYMEHTaMN.
Mpwn kpuBN3HE KOpPHEBOrO kKaHana 40-45° 3HayeHne JaHHOrO NapamMeTpa 3HAYNTENbHO CHMXANOCh BO BCEX
rpynnax MHCTPYMEHTOB, HauBosbLLMM OHO 6binio y rpynn 1 n 3.

BbIBObIl. BbisiBneHo, 4TO HanyyLlee Ka4eCTBO MEXaHN4eCckolr 06paboTkm KOPHEBOroO KaHana 6bio nony-
4yeHOo Npu ncnoJsib3oBaHun PM-daiinos n Mtwo B 06pasuax ¢ KpuBn3Hol kaHana go 25°.

KnwueBbie cnoBa: Ni-Ti pannbl, MMKPO-KT, CKaHMPYIOLWAa 3N1eKTPOHHAa MUKPOCKONUS, MexaHn4eckas
obpaboTka

UHdopmauuma o ctaTbe: noctynuna — 01.07.2024; ncnpasnena — 10.08.2024; npmnnHara — 13.08.2024
KoH$AUKT nHTepecoB: ABTOPLI CO0OLLAI0T 06 OTCYTCTBUN KOHPNUKTA UHTEPECOB.
BnarogapHocTu: PriHaHCUPOBaHWE U MHAMBUAYaNbHbIE 6NArofapHOCTY ANs AeKNapypOBaHUs OTCYTCTBYIOT.

Ana umtuposaHua: AHToHosa O.A., BomHoBa B.A., MutpoHuH t0.A. CpaBHUTENbHbI aHann3 addekTmB-
HOCTU MexaHN4Yeckon 06paboTkn KOPHEBLIX KaHanoB pasnnyHeiMu cuctemamun Ni-Ti dpaiinoB. SHA040HTYS
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Comparative analysis of the effectiveness
of mechanical treatment of root canals
by various Ni-Ti file systems
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Abstract

INTRODUCTION. One of the main stages of successful endodontic treatment is high-quality mechanical
treatment of root canals. A large number of various rotary Ni-Ti files in the dental market poses a difficult
choice for the doctor, especially in the context of import substitution. It is necessary to have knowledge about
the effectiveness of different system of instruments in a particular clinical case.

AIM. With the help of scanning electronic mycoroscopy and computer microtomography, to analyze the quality
of mechanical treatment of the root canal with files of domestic and foreign production.

MATERIALS AND METHODS. During the study, single-root and multi-root teeth with different root canal
curvature were selected, which were distributed according to the Ni-Ti file system used: group 1 — RM files
(RusMed), group 2 — ProTaper Universal (Dentsply Mallifier), group 3 — M-two (VDW).

RESULTS. The analysis of scanning electron microscopy of tooth showed that the largest number of open
dentine tubules is determined when treating the root canal with instruments of the group 1 (55.4+1.37) and
group 3 (60.25+1.59). The centering ability with a curvature of the root canal of 20—-25° had no significant
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differences between the tools used. With a curvature of the root canal of 40-45°, the value of this parameter
decreased significantly in all groups of instruments, it was greatest in the groups 1 and 3.

CONCLUSION. It was revealed that the best quality of mechanical treatment of the root canal was obtained
using RM-files and Mtwo in samples with a channel curvature of up to 25°.
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BBEAEHUE

BaxHenwmnmn daktopamn, 00yCnaBaMBaOLLMMU
yCnex B 9HAO0LOHTUN, ABASIOTCA POPMUPOBaHUE, UPPU-
raums n o6Typauus KOpHEBOro kaHana. JaHHble aTanbl
TECHO B3aMMOCBS3aHbl, NO3TOMY rPaMOTHOE BbIMOJI-
HEHME KaXA0ro n3 HUX HENOCPEACTBEHHO BUSIET Ha
NPOrHo3 nedvyeHus. Tak, MexaHun4yeckas obpaboTka He
TOJIbKO CNOCOBCTBYET AMMUHALMM BakTepunasnbHOro
dakTopa, 0651a[aloWero BbICOKMMU MPOHMKAIOLLUMMN
CNOCOBHOCTSAMM, HO 1 co3[aeT BnaronpuUaTHbIE YCo-
BUA ons paboTbl MPPUraLMOHHbIX PacTBOPOB U MJOT-
HOl 00Typauun cucTemMbl KOpHEBbIX kaHanos [1-3].
OpgHako, Hanbonee 4acTo Bpayu-cToMaTosiorn cran-
KNBAIOTCS C OCNOXHEHUSAMUN MMEHHO Ha 3Tane NHCTPY-
MeHTanbHOW 00paboTkn: HauymMHas OT nepdopauni
CTEHOK KOPHEBOro KaHana u 3akaH4mBas pakTypu-
3aumen 9HAO0AOHTMYECKOro MHCTPpyMeHTa. NocnegHue
OTKPbITUS, CBSI3aHHbIE C M3YYeHMEM aHaToMun 3y6a,
OUKTYIOT HOBble MpaBuia U Noaxofbl B NPOXOXAEHNN
KOPHEBbLIX KaHaNOB: CJIOXHOCTb M HEOAHOPOOHOCTb
CTPOEHUS CUCTEMbI QHAOAOHTA, Hanuune nU3rnboe u
HenpaswubHOM (GOPMbI MOMEPEYHOro CevYeHus Tpe-
OYIOT OT MHCTPYMeHTa NOBbILLEHHOW MNMOKOCTU, a BO3-
pocliasa yacTtoTa NOSBAEHUS TPELWMH KOPHS rOBOPUT
0 HEOOXOAMMOCTUN BEpPEXHOro OTHOLLEHUSI HE TOJIbKO
K NnepuuepBrKanbHOMY OEHTUHY [4—6]. POoTauuoOHHbIE
HUKENIb-TUTAHOBbLIE WHCTPYMEHTbI MPOU3BENN PEBO-
JNIOUVIO B QHOOO0HTMN 32 CYET MX BbICOKOM PEXYLLENn
CNOCOBHOCTU, YCTONYMBOCTU K M3rnbam 1 ycKopeHms
pabouyero npouecca [7-9].

B HacToslliee BpemMs CTOMAaTONIONMYECKUIA PbIHOK
npegnaraet WUPOYaWLLNK CMeKTP WHCTPYMEHTOB
C pasnyHbiMM MOANPUKALMOHHLIMW OCOBEHHOCTS-
MW, 0JHaKo Takoe pasHoobpasne roBopuT O TOM, 4YTO
KJIO4Y K CO34aHNIO NAEasIbHON CUCTEMBI ELLE HE HaWl-
neH [1; 10]. MoaTomMy NO-nNpexHeMy akTyasbHbIM Ha-
npaB/iEeHMEM COBPEMEHHOMN CTOMATONOMrMnN ABNSIETCSH
aHann3 ad@eKkTUBHOCTU MexaHU4eckolh 0bpaboTku
KOpHeBbIx kKaHanax pasnuyHsimu Ni-Ti dpannamn. Oco-
OEeHHO 3TO KacaeTcs MHCTPYMEHTOB OTEYECTBEHHOIO
npon3BoacTBa, 9PPEKTUBHOCTb KOTOPbIX W3y4YeHa
HEeO0CTaToO4YHO, a NOTPEBHOCTb 3HAYUTENILHO BO3POC-
la B CBSI3M C HACTYMJIEHMEM 3MNOXU MMNopTo3amMelle-
Husa (puc. 1).

LEJb

OueHnTb 9hPEKTUBHOCTb MexaHN4eckom obpaboT-
KM KOPHEBOro KaHafa 1 LeHTPUPYIOLLYID CNOCOOHOCTb
Ni-Ti 3HAOQOHTNYECKUX MHCTPYMEHTOB OTEYECTBEHHO-
ro n 3apybexxHoro Nnpon3BoaCcTBa.
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Puc. 1. Ni-Ti uHcTtpymeHThl PM-daninel (PycMen)
Fig. 1. Ni-Tiinstruments RM-files (RusMed)

MATEPUAJIbI U METO/ bl

C uenblo onpegeneHus BocTpeboBaHHOCTU Ni-Ti
MHCTPYMEHTOB B amOyNnaTOpPHOM NpakTUKe Bpaya-CTo-
mMaTtosiora 6b1a1 NpoBeAeH ONPOC Bpayen-cToMaTonoros
Ha oHnanH-nnatdpopme YandexForms. PecnoHgeHTam
OblN0 HEOOXOAMMO YyKa3aTb HacTOTy WCMNONb30BaHUS
pPOTaLNOHHBIX (GaNoB N NPeAnoYTeEHNs B BblIbope Cu-
ctembl. lanee, Ans aKCNepMMeHTaNIbHOrO UccnenoBa-
HWSA in vitro, 6b110 0TOBpPaHo 72 3yba, yaaneHHbIX No Me-
OVUMHCKMM MOKa3aHuaMm, cpeau KoTopbix 27 pes3LoB,
3 knblka n 42 monspa. ObpasLpbl pacnpenenunm B CooT-
BETCTBUN C KONIMYECTBOM KOPHEN (04HO- U MHOTOKOPHE-
Bbl€) N KPMBU3HbI KOPHEBOI0 kKaHana (20-25° n 40-45°),
nocre yero 6611 chOPMMPOBaHbLI TP FPYNMbl B 3aBM-
CMMOCTM OT ucnonbdyemon cuctemon Ni-Ti dannos:
rpynna 1 — PM-dannel (PycMeg), rpynna 2 — ProTaper
Universal (Dentsply Mallifier), rpynna 3 — M-two (VDW).

MeToguka noarotoeBku 3y6oB Obla WAEHTUYHA
y Bcex Tpex rpynn. Bcneg 3a co3pgaHmem poctyna
OCYLLECTBNANOCE GOPMUPOBAHME KOBPOBOW OOPOX-
KW PYYHBbIMW 3HOOAOHTUHECKMMU WHCTPYMEHTaMun A0
pa3mepa no ISO 20. Nlanee npoBoAUIOCh Npenapupo-
BaHMe KOPEBOro kaHana CcorfnacHo MeToamke, ykasaH-
HOW B UHCTPYKLUKM npomndsoanTens. KpyTawmin MOMEHT
M CKOPOCTb BpaLLEHUs O 9HOOMOTOpa Takxe ycTa-
HaBAMBanacb WHAMBUAYASbHO MO PEKOMEHZALNaM
dupm. locne kaxaoro VHCTPyMeHTa npoBoAuNiach
vppuraumsa KopHeBoro kaHana 3% pacTBOPOM MMOX-
nopuTta HaTtpusg M NpoBepka MPOXOAMMOCTU PY4YHbIM
darinom 15 no I1SO.

Mo 3aBepweHMn MexaHudeckor o06paboTkm us
OOHOKOpHEBbLIX 3y6oB B konunyectee 30 (no 10 3y6os
B Kaxaon rpynne) 6blin U3roToBneHbl Wnndsbl, KOTO-
pble NOABEPrainuCb CKaAHUPYIOLWEN INEKTPOHHON MU-
kpockonun (Mira 3 FEF SEM, Tescan, Czech Republic)
OJ151 OLEHKM o4YmLLaloLLL e CNOCOOHOCTU MHCTPYMEHTOB.
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MHorokopHeBble 3yObl CKaHMpoOBanW B annapate
ansg komnbtotepHo mukpotomorpadpum (NEOSCAN
X-ray Micromograph) go o6paboTku, 3aTemM 4enunm Ha
OBe rpynnbl B 3aBUCUMOCTN OT KPUBU3HLI KOPHEBOIO
kaHana: 20-25° n 40-45° no LWHanpepy (no 14 3y6o.
B KaX[0W rpynne), 4T0 COOTBETCTBYET CPEAHE U CUJlb-
HO M30rHYTbIM KOPHEBbLIM KaHanam. Nocne o06padboTkn
TakXe OCYLUECTBASAIOCh MUKPO-KT C MOCAenyoWmum
M3Yy4YEHVNEM CpPE30B Ha YPOBHE YCTbLEBOW, CpeaHeNn
M anukajbHOW TPETM KOPHEBOro KaHana W aHaan3om
OVHaMUKU N3MEHeHUs1 anameTpa (puc. 2).

Kputepumn kadyectsa npenapuvpoBaHus 6blam cne-
aywoume:

1. KonnyecTtBo 1 gnameTp OTKPbITbIX AEHTUHHbIX Ka-
HaNbLEB Ha MOBEPXHOCTU MPENapMpPOBAHHOIO KOPHE-
BOro KaHasna Ha eguMHuLy niouiaamn

2. LleHTpupytoLasi cnocobHOCTb MHCTPYMEHTA, orpe-
nensemas no dopmyne (M1-M2)/(D1-D2) (puc. 3).

CtaTtuctmnyeckyto 06paboTky AaHHbIX MPOBOAUIN
C NoMoLLblo nakeTa nporpamm Statistica 10 npu ypos-
He pocTtoBepHocTu p < 0,05 ¢ aHann3om No KpUTEPUID
CtblogeHTa.

Puc. 2. [NogrotoBuTeNbHbIA 3Tan KOMMNbIOTEPHOMN
MUKpOoTOMOrpadum: nomelieHne obpasuoB
B NEOSCAN X-ray Micromograph

Fig. 2. Computer microtomography (preparatory stage):
Sample placement in NEOSCAN X-ray Micromograph

lpynna 1

SEM HV: 500V Det: SE
View field: 41.4ym  WD: 9.00 mm
SEM MAG: 122 kx

View field: 41.4 ym
SEM MAG: 12.2 kx
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PE3YNIbTATDI

Mo paHHbIM onpoca 108 NpakTUKYIOLWMX Bpayen-
CTOMATOJIOrOB ObINI0 BbIABNEHO, 4TO 73 % pecrnoHaeH-
TOB MUCMOJIb3YIOT MallMHHbIE 9HOOAO0HTMYeckue dan-
nbl, cpenm Hux 85 %- poTaumMoHHbIe cCUCTEMBI. BonbLuas
yacTb pecnoHaeHToB (83%) npeanoynMTaeT WHCTPY-
MeHTbI 3apybexHoro npoussoamnTens. Ha Bonpoc «no-
yemy?» ObIIM MOJIYy4EHbI Cleayolwmne OTBEThI: He 3Ha-
JIN O CYLWECTBOBAHNUMN OTEYECTBEHHbBIX MHCTPYMEHTOB,
OblIN COMHEHUS1 B KQYECTBE TAKOBbIX M HE HYXOANCb
B CMeHe cucTteMbl. Takxke ycTaHOBNEHbLI Hanbornee ya-
CTO ncnonb3yemsle cuctemsl: ProTaper Universal (29 %)
n Mtwo (23%). Bpaun-ctomatonorn ¢ PM-dannamm
3HaKOMBbI He Bblnn.

CkaHupylowaa anekTpoHHass MWUKPOCKOMUS LUMKn-
¢d0oB 0OHOKOPHEBbIX 3y60oB M3 rpynnbl 1 no3sonauna
BbISIBUTb OONbLLIOE KOJIMHECTBO OTKPbITbIX AEHTUHHbIX
kaHanbues (55,4 +1,37) ¢ MUHUMaNbHBIM KOJIMYECTBOM
OEHTUHHBIX OMWIOK HA CTEeHKEe KOPHEeBOro KaHana.
B rpynne 2 3HayeHue gaHHOro napameTpa Obl10 Haum-
MeHbLUNM: Habnganacb HeOAHOPOAHOCTb MOBEPX-
HOCTW, NPOCBET KaHanbLEeB Obln 3aNoSIHEH OCTaTkamMu
nebpuca. MNpu anannse wnudos rpynnel 3 obpas-
LOB KOJIMYECTBO [AEHTUHHbIX KaHanbLEB COCTaBUJIO
60,25+ 1,59, npoceeT kKaHanbLEeB YeTKkUin. Ha puc. 4 Ha-
rnaaHoO NnpencTaBseHa NOBEPXHOCTb KOPHEBOMO KaHa-
na nocrne MexaHudyecko o6paboTkmM KOPHEBOro KaHa-
Jla C N3MEepPeHNEM agnamMeTpa AEHTUHHbIX KaHabLEB.

Puc. 3. Cxema onpeneneHns LeHTpUpYoLLEN
cnocobHoCcTn

Fig. 3. Scheme of determining of centering ability

[N e |
10um View flid: 41.4ym
SEM MAG: 12.2 kx

WD: 878 mm

Puc. 4. SnekTpoHHas MUKPOCKOMNUS: MOBEPXHOCTL KOPHEBOIO KaHasa Nnocfie MexaHu4eckol o6paboTku
pasfnYHLIMU CUCTEMaMM NHCTPYMEHTOB (UndpamMm ykasaHbl 3Ha4eHUs anaMeTpa AeHTUMHHbIX KaHasbLeB)

Fig. 4. Electron microscopy: The surface of the root canal after mechanical treatment by various Ni-Ti systems

(the figures indicate the diameter of the dentine tubules)
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MocnorHoe nccnepoBaHne 42 KOPHEBbLIX KaHAOB
MHOIOKOPHEBbLIX 3y60B NO3BOINIO OTMETUTbL 0COBEH-
HOCTM CTPOEHMS, BAUSIIOLLME HA 3HAYEHUS LLEHTPUPYIO-
e cnocobHoCTU MHCTpyMeHTa. Bo-nepBbix, dopma
NONepPEeYHOro Ce4eHnst USMEHSAETCS OT YCTbS K Juame-
TPY: B BEPXHEN TPEeTU Yalle BCTPpeYasCsa OBasIbHbIN KOH-
TYp, B TO BPEMS Kak NPV NPOABUXEHUU K HXKHEN TPETK
NMPOCBET KOPHEBOr0O KaHana umen kpyrnyio ¢popmy [4].
Bo-BTOpLIX, N3rnb KOPHEBOrO KaHasa Yyalle BCEro pac-
nonarancsi Ha ypoBHe YCTbEBOW N CPELHEN TPETU KOP-
HEeBOro kaHana.

LleHTpupytoLLyto cNnocoBHOCTL onpeaensann nytem
HaNTIOXXEHNS UCXOAHbIX U KOHTPOJIbHbLIX MPOEKLNiA npu
noMmowm nporpammbl DataViewer, roe u3MeHeHus,
NOJIy4YEHHbIE MOCNE MexaHuyeckon o06paboTkn, Bbl-
cBeuYnBanucb 6enbiM LBETOM. DTO NO3BONIO NPOBO-
OUTb N3BMEPEHMUS CTPOro HA O4HOM YPOBHE U CHU3UTb
BEPOSATHOCTb OWNOKM B pacyeTax. Cneuunduka npena-
PPOBAHMS Ha Pa3NNYHbIX YPOBHSAX KOPHEBOrO KaHana
npuv NCNONb30BaHMUN PA3JINYHbLIX CUCTEM OTpa)keHa Ha
puc. 5. Hambonbliaa ueHTpupyloLLas CNoCOOHOCTb
y BCeX rpynn MHCTPYMEHTOB HabogaeTcs B anmkasb-
HOM TPEeTW KOPHEeBOro kaHana, B obnactm cpenHemn
M YCTbEBOW TPETEN OHA 3HAYUTESIbHO CHMXAETCH.

AHann3 LeHTpupyloLen cnoCOOHOCTN MHCTPYMEH-
TOB B rpynne ¢ KPMBM3HON KOPHEBOro kaHana 20-25°
Hanbonbllee 3HAYEeHME Ha BCEX YPOBHHAX Oblno 3a-
PUKCMPOBAHO NMPU UCMONb30BaHUM cuctem 1 n 3, 4to
cootBetcTtByetr 0,45%+0,07, 0,56+0,027, 0,63+0,011
n 0,48+0,08, 0,54+0,07, 0,68+0,012 cOOTBETCTBEHHO
Ha YPOBHSX YCTbEBON, CPEAHEN U anuKaibHOW TPETEN.
lpynna 2 oTanyanacb HECKONbKO MEHbLLUMMMW 3HAYEHU-
AMW OAaHHOro NapamMeTpa Ha ypoBHe cpefHel u anu-
kanbHou TpeTtein: 0,46+0,03, 0,52+0,05 1 0,58 +0,009.

C noBbllWWEHMEM KPUBU3HLI KOPHEBOIO KaHana no
40-45° ueHTpUpyoLLLas CNoCOBHOCTb BCEX TPEX rpynn
MHCTPYMEHTOB CHMXalacb Ha BCEX YPOBHSAX KOPHEBOIO
KaHana. 3To CBSI3aHO C TEM, 4YTO M3rnb 3a4acTyto pac-
nonoxeH 6anxe K ycTbeBoW 4yacTu. LleHTpupytowas
CMocobHOCTb Y MHCTPYMEHTOB rpynn 1 u 3 okasanacb
BbILLE, MO CPABHEHUIO C FPYMNMON 2, 0QHAKO MeXAay Co-
OOl OHM He UMENUN CTaTUCTMYECKN 3HAYMMbIX Passu-
4yuin. Beinn nonyyeHsl cnepyowme gaHHble: 0,36 +0,01,
0,47+0,011, 0,52+0,027 n 0,38+0,073, 0,43+0,02,
0,550,014 B 30Hax OT YCTbEBOW [0 anukanbHOWN
Tpeten. B rpynne 2 3adpuKcupoBaHbl 3HAYEHUS:
0,35+0,087, 0,38+0,03 n 0,41+0,02. Bonee nogpo6HO
pes3ynbTaTbl CPaBHEHUS LEeHTPUpPYIoLWein cnocobHoCcTH
MHCTPYMEHTOB NpeacTaBfieHbl B Tabn. 11 2.

OBCYXAEHUE

[MocpencTBOM CKaHMPyOLWEN 3NEKTPOHHON MUKPO-
cKonun BbISIO BISIBEHO, YTO Hauny4llee Ka4ecTBo Mo-
BEPXHOCTW MOCNe MexaHM4eckon obpaboTkmu KOPHEBO-
ro KkaHana nosiy4eHo npu ucnosnb3osaHun PM-odaiinos
1 Mtwo. laHHbIE NHCTPYMEHTbI UMEIOT AOCTATOYHYIO pe-
XYLLIYIO CMOCOBHOCTb A9 OYULLEHWS KOPHEBOIO KaHana
1 aBakyauuu petputa. Npu ncnonb3oBaHun ¢annos
ProTaper Universal He yaanocb AOCTUYb Ka4E€CTBEHHOMN
obpaboTkn: y 06pas3uoB AaHHOW rpynmnbl NOBEPXHOCTb
KOHEBOro kaHana Hanbosnee HeogHOPOAHaS.

Jlokanusauusa narnba n dopma nonepevyHoro ceye-
HWS KOPHEBOIO KaHana obycnaeBamBany pasanyns LLeH-
TPUPYIOLLEN CMOCOBHOCTN MHCTPYMEHTOB. Hanbonbluee
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3Ha4yeHMe AaHHOro napameTpa Obl10 NOMyYeHO Npu Uc-
nonb3oBaHum PM-daiinos n Mtwo B rpynnax KOpHEBbIX
KaHanoB ¢ kpmBmnaHonm 20-25° TMpu KpMBM3HE KaHana
40-45°y PM-darinos n Mtwo 3Ha4eHNs LLEHTPUPYIOLLLEN
CNOCOBHOCTUN TakXe He MMESNIM BECOMbIX OT/IMYMIA, OQHA-
KO OHa 6blna 60MbLUEe NO CPABHEHMIO C APYION rPYNMnoiA.

BbiBOAbI

Taknum 06pasomM, MOXHO caenaTb BbiBOA O TOM, 4TO
Hanbonee addPEKTUBHbIMA NPEeACTaBIEHHbIE WUHCTPY-
MEHTbI 6yp,yT ANa KNIMHNYEeCKnX cny4vyaes, rge KOpHeBble
KaHanbl UMEIOT OKPYrfioe cedeHne 1 narmnb no 25°. Takxe
cnenyet OTMEeTUTb, YTO MHCTPYMEHTbI OTEe4eCTBEHHOIO
NPOV3BOACTBA HE YCTynaloT 3apyOexHbIM NpeacTaBu-
TENAM M MOTyT OblTb PEKOMEHA0BAHbI K UCMOJIb30BAHUIO.

Puc. 5. Mukpo-KT: aguHamuka nsmeHeHums
KOPHEBOro KaHana nocne MexaHn4eckom o6paboTkm
Fig. 5. Micro-CT: Dynamics of changes

in the root canal after mechanical treatment

Ta6nuuya 1. 3Ha4yeHUs LEeHTPUPYIOLLLE CNOCOBHOCTU
npu KpUBM3He kaHana 20-25°

Table 1. The values of centering ability with curvature
of aroot canal 20-25°

Ucnonb3yemblie UHCTPYMEHTbI
30Ha uSMeHeHus
PM-dainnbl | ProTaper Mtwo
YcTbeBas TpeTb 0,45+0,07 | 0,46+0,03 | 0,48+0,08
CpepnHas TpeTb 0,56+0,027 | 0,52+0,05 | 0,54+0,07
AnvkanbHaa Tpetb | 0,63+0,011 | 0,58+0,009 | 0,68+0,012

Ta6nuua 2. 3Ha4yeHUs LLeHTPUPYIOLLLEN NPU KPUBUSHE

kaHana 40-45°

Table 2. The values of centering ability with curvature
of aroot canal 40-45°

Ucnonb3ayembie UHCTPYMEHTbI
30Ha USMeHeHus
PM-dannbl | ProTaper Mtwo
YcTbeBas TpeTb 0,36+0,01 | 0,35+0,087 | 0,38+0,073
CpepHas TpeTb 0,47+0,011 | 0,38+0,03 | 0,43%0,02
AnunkanbHaa Tpetb | 0,52+0,027 | 0,41+£0,02 | 0,55+0,014
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Comparative evaluation of accuracy

of three different electronic apex locators

in the presence of various endodonticirrigants:
An in vitro study

Ankita Nagrani(>, Anita B. Tandale(2 <, Sanjyot Mulay(®, Shruti Khade(>, Dhwani Shah
Dr. D.Y. Patil Dental College and Hospital, Dr. D.Y. Patil Vidyapeeth, Pimpri, Pune-18, Maharashtra, India
> anita.tandale@dpu.edu.in

Abstract

AIM AND OBJECTIVES. To evaluate and compare the accuracy of Root ZX, Raypex6, and | Root and electronic
apex locators in the presence of NaOCI (3%), Citric acid (10%), MTAD and Green tea extract as endodontic
irrigants.

MATERIAL AND METHOD. Sixty single rooted human permanent teeth were used for the study. Access
cavities were prepared and the teeth were decoronated. Teeth were divided as follows: Group I-Root ZX apex
locator (n=20), IA — NaOCI 3% endodontic irrigant (n=5), IB — Citric Acid 10% endodontic irrigant (n=5),
IC - MTAD endodonticirrigant (n1=5), ID- Green Tea extract endodontic irrigant (n=5). Group |l: Raypex 6 apex
locator (n=20). 1A — NaOCIl 3% endodontic irrigant (n=5), IIB — Citric acid 10% endodontic irrigant (n=5).
IIC - MTAD endodonticirrigant (n =5), IID — Green tea extract endodontic irrigant (n=5). Group IlI-i-ROOT apex
locator (n=20). 1A — NaOCI 3% endodontic irrigant (n=5), llIB — Citric Acid 10% endodontic irrigant (n=5),
IIC — MTAD endodonticirrigant (n=5), llID — Green tea extract endodontic irrigant (n=5). The actual working
length was determined using a 15 K file and the working model was prepared using Alginate in a rectangular
box. The teeth were embedded into the working model and the electronic measurements were made with
each electronic apex locator. The data was collected, analyzed and subjected to statistical analysis.
RESULTS. No significant difference was found when Raypex 6 apex locator was used along with all the endodon-
tic irrigants except green tea extract. Root ZXshowed statistically significant difference with green tea extract
and MTAD. I-root showed statistically significant difference with all the irrigants except green tea extract.
CONCLUSION. Citric acid 10% was consistently accurate when assessed with all the three apex locators,
whereas Green tea extract demonstrated the least accurate readings with all apex locators.

Keywords: working length, electronic apex locator, endodontic irrigants, sodium hypochlorite, MTAD, Citric
acid, Green tea extract
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CpaBHUTeIbHAA OLleHKA TOYHOCTU

Tpex pas/iMyHbIX 3/IEKTPOHHbIX aneKCc/1I0KaTopoB

B NPUCYTCTBUMU pPa3/INYHbIX SHAOAOHTUUECKUX UPPUTrAHTOB:
in vitro uccnegosaHue

A. Harpanu(>, A.b. Tanpane (2 <, C. Mynan(®, C. Xape(>, . Wax
CromaTtonorndeckuii konneax n 6onsHuua 4., Natuna, Yrusepcutet .M. Matuna, Mumnpu, MyHa-18, MaxapawTpa, Mnaua
D anita.tandale@dpu.edu.in

Pe3iome

LLEJTb U BALAYN. OueHunTb 1 cpaBHUTbL TOYHOCTb Root ZX, Raypex6 u | Root, 3n1eKTPOHHbIX anekcnokaTopoB
B npucyTcTBum NaOCI (3 %), numoHHol kncnoTbl (10 %), MTAD 1 akcTpakTa 3e/IeHOro 4as B Ka4ecTBe 3HA0-
OOHTUYECKNX NPPUTAHTOB.

MATEPUAJIbl K METObI. B nccnepoBaHnm ncnofb30Banmchb WECTbAECAT NOCTOAHHbLIX OOHOKOPHEBLIX 3Yy-
60B yenoseka. bblnM NOAroToBAEHbI AOCTYMNbI K MOMIOCTSAM, U 3yObl OblIN 4EKOPOHOBaHbI. 3yObl OblIN pas-
nenexbl Ha cneaytowme rpynnsi: Mpynna | — anekcnokaTtop Root ZX (n=20), IA — SHAOAOHTUYECKUIA UPPUTAHT
NaOCI 3% (n=5), IB — 3HOO0O0OHTNYECKMA nppUraHT nMMoHHas kucnota 10% (n=5), IC — aHOOOOHTUYECKUI
nppuradT MTAD (n=5), ID — 3HOOA0HTMYECKMI MPPUraHT 3KCTPaKT 3eneHoro 4asa (n=>5). Npynna Il — anekcno-
kaTtop Raypex 6 (n=20), IA — aHgonoHTnyeckuin nppuradt NaOCIl 3% (n=5), IIB — aHOOA0HTUYECKNI nppu-
raHT nuMmoHHas kucnota 10% (n=>5), IIC — sHgogoHTUYeckni nppuradt MTAD (n=5), IID — 3HA0O0HTUYECKNIA
MppUraHT aKCcTpakT 3eneHoro Yasa (n=5). Npynna lll - anekcnokatop I-ROOT (n=20), llIA — 3HOOOOHTUYECKUI
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nppuradHT NaOCI 3% (n=5), llIB — aHOOOOHTUYECKNIA MPPUraHT NUMOoHHag kucnota 10% (n=>5), llIC — aHpo-
noHTu4ecknin uppuraiT MTAD (n=5), llID — 3HAOA0OHTUYECKMIA MPPUraHT 3KCTPaKT 3esieHoro Yas (n=5). dak-
Tnyeckasa paboyas onvHa 6bina onpeaeneHa ¢ noMmolubio darina K 15, n paboyas mogens 6bina noarotosne-
Ha C MCMNOoNb30BaHMEM aJjlbrMHaTa B NPSIMOYroJibHOM Kopobke. 3ybbl OblIM 3akpeneHbl B padoyer moaenu,
1 6bINV NPOBEAEHbI 3IEKTPOHHBIE N3MEPEHUS C KaXAbIM anekcnokatopoM. aHHblie Obinn cobpaHbl, Npo-
aHanNM3MpoBaHbI M NOABEPrHY Tl CTaTUCTUYECKO obpaboTke.

PE3YJIbTATbI. He 661510 0O0Hapy>XeHO 3HAYUTENbHbLIX PA3ANYMIA NPY NCNOJIb30BaHUK anekcnokaTopa Raypex 6
C NOOLIMU SHAOAOHTUYECKUMN MpPUraHTamMm, 3a UCKNIOYEHNEM 3KCTPakTa 3efieHoro Yas. Root ZX nokasan
CTaTUCTUYECKM 3HAYMMBbIE PA3INYNSA NPU UCNOSIb30BAHNKM C SKCTPaKTOM 3eneHoro 4asa n MTAD. I-Root noka-
3ai CTaTUCTUYECKN 3HAYMMbIE PA3/INYMA CO BCEMU MPPUraHTaMK, KPOME 9KCTpakTa 3e/1IeHOro vyas.
3AKJIOYEHUE. JNTumoHHasa kucnota 10 % nokasana ctabuibHYIO0 TOYHOCTb NPU OLLEHKE C UCMONb30BaHMEM
BCEX TPEX anekcnokaTopoB, TOraa Kak 3KCTPakT 3eIEHOro Yyasi N(POAEMOHCTPMPOBA HAaMMEHEE TOYHbIE MO-
Ka3aHu1s nNpm UCNosb30BaHMKM C N0ObIMKY anekcokaTtopamu.

Knwuessble cnoBa: paboyas AnMHa, 3/IEKTPOHHbLIN anekcnokaTop, 3HA0A0HTUYECKME UPPUTraHTbl, FMAOXJI0-
puT HaTtpus, MTAD, nMMOHHas KNCOTa, 3KCTPAKT 3EJIEHOro 4yasd

UHdopmauumsa o ctatbe: noctynuna — 20.06.2024; ucnpasneHa — 01.08.2024; npuHaTta — 03.08.2024
KoHAUKT uHTepecoB: ABTOPLI cO06LaloT 06 OTCYTCTBUM KOHPINKTA UHTEPECOB.
BnarogapHocTu: PMHaHCMpPOBaHUE N MHOMBUAYaASbHbIE G1aroAapHOCTY AN1A AEKapUPOBaHNS OTCYTCTBYIOT.

Ana umtupoBauua: Harpaun A., Tanpane A.b., Mynan C., Xage C., WWax [. CpaBHUTeNbHAsa OLEHKaA TOY-
HOCTW Tpex PasfiInyHbIX 3NIEKTPOHHbIX anekCc/iokaTOPOB B MPUCYTCTBUM Pa3siNyHbIX 3HOO0OO0HTUYECKUX
MPPUraHToB: in vitro nccnepoBaHne. 3HaoaoHTus Today. 2024;22(3):212-219. (Ha aHnrn. s3.) https://doi.

org/10.36377/ET-0036

INTRODUCTION

Appropriate working length determination plays
a critical role in determining the accuracy and success
of endodontic treatment. A routine endodontic proce-
dure can plague the operator in cases of poorly deter-
mined working length [1].

Use of traditional approaches such as radiographs,
considering anatomical averages, relying on tactile
sensation and using paper points do provide an ap-
proximate working length to some degree, but they
do have their limitations [2]. Cluster and Suzuki intro-
duced Electronic Apex Locators to overcome these
limitations and to standardize the working length de-
termination in endodontics [3]. The 1tand 2" genera-
tion of apex locators provided adequate reading but
their efficiency was limited to dry canals. After some
modifications, the 3" and 4'" generation apex locators
were introduced [4].

Root ZX (J Morita) is a third generation apex loca-
tor and it uses the ratio method for measuring the root
canal length which was introduced by Kobayashi et al in
1991. It is a dual frequency electronic apex locator. This
electronic apex locator has been studied extensively for
its accuracy and its efficacy in the presence of various
endodontic irrigants [5].

An apex locator with different frequencies of 5 KHz
and 500 Hz is the i-Root (S-Denti Co. Ltd Seoul, Korea)
apex locator. According to the manufacturer, its accu-
racy is good, irrespective of canal contents [6].

Raypex 6 (VDW, Munich, Germany) is the last mem-
ber of Raypex series whose clinical performance was
previously found to be successful with the evaluation of
Raypex 4 and 5 [7].

It is important to remove the tissue debris and mi-
croorganisms within the root canal and hence a wide
range of irrigants are used to facilitate proper chemo-
mechanical preparation of the root canal treatment.
The most routinely used irrigants in the root canal are
sodium hypochlorite, saline, EDTA and Chlorhexidine,
MTAD, citric acid.
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Sodium hypochlorite (NaOCI) is considered gold
standard for root canal irrigation. It is used in various
percentages like 1%, 3%, 5.25%. However, it is has cer-
tain disadvantages such as irritation, injury to periapical
tissues after extrusion from the apical foramen.

Torabinejad and co-workers [8] developed MTAD
(mixture of tetracycline, acid and detergent) as a fi-
nal endodontic irrigant [9; 10] to disinfect the canal
[11-14], remove smear layer [15; 16] and to solubilize
pulp tissue [17], particularly when used after sodium
hypochlorite [10].

In the recent years, there has been a search for
herbal alternatives in order to overcomethe shortcom-
ings of conventional irrigants and increase in antibiotic
resistant strain.

Natural plant origin compounds like Green tea are
proven to be less toxic and less irritant to the tissues
and significantly effective against E. faecalis [18].

Green tea polyphenols is prepared from the tender
shoots of the tea plant Camellia sinensis is the custom-
ary drink of Japan and China. Green tea polyphenols
antibacterial activity against E. faecalis biofilm formed
on tooth substrate which showed statistically signifi-
cant. Complete eradication of E. faecalis was achieved
within 6 min [18].

In a study by Prabhakar et al, antimicrobial efficiency
of green tea polyphenols and 3% sodium hypochlorite
were evaluated against E. faecalis. The authors con-
cluded that green tea exhibited significantly higher anti-
bacterial effect against 2 week biofilm [19].

There is a concern regarding the effect of various ir-
rigating solutions on the accuracy of electronic apex lo-
cators. To the best of our knowledge, there are not many
studies assessing the precision of Root ZX apex locator,
Raypex 6 apex locator, i-Root apex locators in the pres-
ence of Sodium hypochlorite, Citric acid, MTAD, and
green tea extract. Hence, the purpose of this study was
to investigate whether the presence of such endodontic
irrigants affected electronic working length measure-
ments by various apex locators.
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MATERIAL AND METHODS

Sixty human permanent teeth single rooted were
selected for the study after excluding specimens with
curved roots, resorption, caries or calcification. The
teeth were than safely stored in a 2% Buffered Formalin
solution.

The study required reduction of the occlusal plane
to produce an even surface for a stable and retraceable
reference point as required in working length (WL) deter-
mination. This was achieved by sectioning the teeth at the
cemento-enamel junction using a diamond disc(DSK).
Preflaring of the canal orifices using Gates Glidden drills
from #1 to #3. The pulpal tissue was extirpated using
a barbed broach. (Spirocolorinox, Dentsply).

The specimens were divided into three groups.

Group I-Root ZX apex locator (n=20)

IA NaOCl 3% endodonticirrigant )

IB Citric Acid 10% endodonticirrigant (n=5)

IC MTAD endodonticirrigant )

ID Green Tea extract endodontic irrigant )

Group ll: Raypex 6 apex locator )

IIA NaOCI 3% endodontic irrigant (n=5)

IIB Citric acid 10% endodonticirrigant (n=5)

IIC MTAD endodonticirrigant )

IID Green tea extract endodontic irrigant )

Group llI-i-ROOT apex locator )

1A NaOCI 3% endodonticirrigant (n=5)

1B Citric Acid 10% endodonticirrigant (n=5)

[IC MTAD endodonticirrigant (n=5)

IIID Green tea extract endodonticirrigant (n=5)

The actual working length of the root canal was de-
termined using a #15 K file (MANI)into the canal until the
tip of the file was visible at the apex. To obtain a stand-
ardized value 0.5 mm was subtracted from the actual
working length for each tooth sample [6].

For measurement of electronic working length,
a customized model for the three study groups were
prepared using rectangular plastic boxes. The teeth
samples were glued and stabilized to the plastic frame
using modelling wax. Alginate was mixed and poured
into the box and the frame was embedded into the al-
ginate. To complete the circuit, the lip clip of the apex
locator was immersed in the alginate, fixed to the plastic
box. The model was constructed and within 2 hours all
measurements were made.
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The working length measurements were conducted
in the presence of Sodium hypochloride (NaOCI) (3%),
Citric acid (10%), MTAD and Green tea extract root ca-
nal irrigants.

The root canals were first irrigated with 3% NaOCI
using a 26 gauge bevelled needle in a 2 ml syringe
(Unolok, Hindustan Syringes and Medical devices Itd,
India). A #15K file (MANI) with the file clip was then in-
serted into the canal until the apex locator showed the
reading of the “APEX”. The Silicon stopper was then
adjusted and the K file was removed. The distance be-
tween the base of the silicon stopper and file tip was
measured to the nearest 0.5mm mark.

The “APEX” as indicated by all devices was chosen
as the apical reference. The electronic working length
measurements for teeth were recorded with Root ZX
followed byRaypex 6 and i Root apex locators.

The above procedure was repeated using10%Citric
acid, TAD and Green tea extract root canal irrigants.
Each measurement was repeated thrice, and the aver-
age was calculated. To prevent cross contamination,
each set of the instruments were conducted in a fresh
mixture of alginate. Results were then subjected to sta-
tistical analysis.

STATISTICAL ANALYSIS

Statistical analysis was done by descriptive statis-
tics as mean, SD, percentage / proportions.

Comparisons was done by applying Student’s Un-
paired ‘t’ test at 5% (p,0.05) and 1% (p,0.01) level of sig-
nificance.

Also, one way ANOVA test with Tukey Kramer mul-
tiple comparison test was applied to test the compari-
son of all groups together at 5% (p,0.05) and 1% (p,0.01)
level of significance.

Statistical analysis software namely SYSTAT ver-
sion 12 (By Cranes software, Bangalore) was used to
analyze the data.

RESULTS

Root ZX apex locator (Group I) showed no significant
difference in actual and electronic working length when
used with NaOCI and citric acid as endodontic irrigant.
However with MTAD and Green tea extract irrigants
there was a significant difference.

Table 1. Comparison of mean and SD values of Actuallength (AL) and Electronic Length (EL)
in Group A, B, C and D root canal irrigants using Root ZX, Raypex 6 and Iroot apex locators

Ta6nuua 1. CpaBHeHMe CpeaHUX 3HAYEHUIA N CTaHAAPTHbLIX OTKJIOHEHUI pakTnieckon anvHsbl (AL)
M anekTpoHHo anuHbl (EL) B rpynnax A, B, C n D 3HAOAOHTUYECKMX NPPUIrAHTOB C UCMNOJIb30BaHNEM

anekcnokaTtopoB Root ZX, Raypex 6 n IRoot

Root ZX apex locator

Raypex 6 apex locator

I Rroot apex locator

. . | Group C: | Group D: ) . | Group C: | Group D: . . | Group C: | Group D:
GroupA: | GroupB: | “ypap " | GreenTea| GrOUPA: | GroupB: | ‘ypap " | GreenTea| GroUPA: | GroupB: | “yipin " | Green Tea
NaOCl |Citric acid - NaOCl |Citric acid . NaOCl |Citric acid .
(n=5) (n=5) QMix extract (n=5) (n=5) QMix extract (n=5) (n=5) QMix extract
(n=5) (n=5) (n=5) (n=5) (n=5) (n=5)

Mean+=SD | Mean+SD |Mean+SD | Mean*SD|Mean+SD | Mean+SD Mean+SD|Mean+SD|Mean*=SD | Mean+SD | Mean+SD | Mean*SD

Actual

14.64+1.01(12.36+1.64|13.84+0.84|14.40+2.23|11.08+2.12(12.92+1.13/14.48+1.03| 11.24+1.41|16.82+2.12|14.94+£2.76|16.32+ 1.87| 18.14+2.10

Length

E;C;trﬁ”'c 14.38+0.97|12.04%1.75(13.04£0.91|12.20+2.37|12.26£2.04| 12.82+ 1.43| 14.86 £ 1.69|12.04= 1.39| 15.40+ 1.88|13.72+2.36|14.98+ 1.85| 17.88+2.03
Unpaired 1.38 0.52 1.41 0.24 0.66 1.09 0.31

4 _ i _ ; 4.83, 1.96, _ ’ _ ) _ ! 2.07, 2.01, _ ) 1.96, Y

t test‘ , p=0.987, | p=0.248, £=0.0014 | p=0.046, p=0.579, | p=0.311, | p=0.102, p=0.019, | p=0.0017 p=0.311, p=0.012, p=0.19,
value, 'p Not Not Significant | Significant Not Not Significant | Significant Not Significant Not
value significant | significant significant | significant | significant significant significant
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— T

Tom 22, N 3/ 2024



In Group Il i.e. Raypex 6 apex locator there was no
significant difference in actual and electronic working
length using NaOCI, citric acid and MTAD as endodon-
tic irrigant. Where asGreen tea extract irrigant showed
a significant difference.

When i-Root apex locator (Grouplll) was used there
was significant difference in NaOCl and MTAD as endo-
dontic irrigants, while citric acid and green tea extract
irrigants gave no significant difference between actual
and electronic working length (Table 1 and Figure 1).

DISCUSSION

The development of apex locators has revolutio-
nized endodontics as it is imperative to obtain a high
success rate, which allows the clinician to clean, shape,
and fill the three- dimensional root canal system as
close as possible to the apical constriction. These de-
vices have helped overcome the shortcomings of con-
ventional radiographs [20] while reducing the time and
effort by the operator.

Irrigants can augment mechanical debridement by
flushing out debris, dissolving tissue, and disinfecting
the root canal system. Chemical debridement is espe-
cially needed for teeth with complex internal anatomy
such as fins or other irregularities that might be missed
by instrumentation [18].

However, the presence of any fluids may hamper
the use of apex locators and thus achieving precise
measurements. The study included NaOCI, Citric acid,
MTAD and green tea extracts to evaluate the accuracy
of apex locators. Three modern electronic apex loca-
tors, namely, Root ZX Mini, i-Root and Raypex 6 were
used in this in-vitro study to estimate the length of the
root canal. The design of this in vitro study was to allow
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determination of the length of the tooth easily. In order
to achieve accurate readings, the media for mounting
the teeth should have an electrical resistance similar to
that of the periodontal ligament. The ideal medium for
embedding teeth and being a conducting medium is al-
ginate due to its relatively high viscosity which prevents
blockage of substance into the apical foramen and
withstands forces that are exerted by the movement of
the file, enabling the operator to precisely assess the
working length [6].

Alginate allows ions to circulate despite its firm
consistency [21]. The main disadvantage of alginate is
its limited working time because the alginate tends to
desiccate unless itis kept moist. Hence, the electronic
calculations were carried out within 2 hours after the
apparatus was prepared as this allows to achieve suf-
ficient humidity of the alginate for the conductivity.

To evaluate the accuracy of apex locators, a range
of £0.5 was used in the study. This range is clinically ac-
ceptable and highly accurate [6].

In the current study, Root ZX Mini provided working
length close to actual length readings when used with
3%NaOCl (p=0.987) and 10% Citric acid (p=0.248)
asirrigants, andasignificant difference in working length
determination was observed with the use of MTAD
(p=0.0014) and green tea extract (p=0.056).

These results are in accordance with a study done
by Khattak O et al which concluded that the accuracy of
Root ZX apex locator was consistently high in the pre-
sence of normal saline, 0.2% chlorhexidine and 2.5%
NaOCI. They inferred that 2.5% sodium hypochlorite
had no effect on accuracy of Root ZX apex locator which
was more precise than the iPex in achieving the working
length [22].

40
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NaOCI Citric

acid

MTAD/ GreenTea NaOCI
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Root ZX used as the apex locator

Actual Length

Citric
acid

Raypex used as the apex locator

Citric
acid

MTAD/ GreenTea NaOCI
QMix extract

MTAD/ GreenTea
QMix extract

I root used as the apex locator

Electronic Length

Fig. 1. Comparison of mean and SD values of Actuallength (AL) and Electronic Length (EL)
in Group A, B, C and D root canal irrigants using Root ZX, Raypex 6 and Iroot apex locators

Puc. 1. CpaBHeHne cpegHnx 3Ha4eHnin 1 CTaHOapPTHbIX OTKJIOHEHWIA pakTUYeckom anunHbl (AL)
M anekTpoHHoM anuvHbl (EL) B rpynnax A, B, C n D aHOOA0OHTUYECKMX MPPUTraHTOB
C ncnonb3oBaHMeM anekcnokatopoB Root ZX, Raypex 6 n IRoot
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Certain authors [23-26] accept that the least re-
markable discrepancy is obtained while using NaOCI
irrigant no matter what the concentration is. The rea-
lity is this irrigant has a high electrical conductivity and
has the capability to seep into the dentinal tubules and
reduce electrical impedance of the root canal bounda-
ries along with generating better electrical contact with
periapical tissues [27].

Raypex 6 (VDW) is the sixth variant in the Raypex
series of apex locators and there are not many studies
evaluating its accuracy in the presence of various en-
dodontic irrigants and thus it was used in the present
study.

This study has shown Raypex 6 with close to ac-
curate readings when used with 3% NaOCI (p=0.579),
10% Citric acid (p=0.311) or MTAD (p=0.102) as the
endodonticirrigants. The results showed significant dif-
ference in the working length when it was used in the
presence of green tea extract (p=0.019).

However, in a study done by Luca Mariago et al, Ray-
pex 6 demonstrated poor mean results in the presence
of sodium hypochlorite [28]. Other than a study done
by Reynoso RF, some studies showed higher accuracy
with Raypex 6 [29].

Research by Tamil Selvan used Root ZX Mini and
Raypex 6 electronic apex locators in the presence of 5%
NaOCI, 2% chlorhexidine and normal saline. They in-
ferred that both the apex locators had similar accuracy
and the irrigating solutions did not affect the accuracy of
the apex locators [20].

J.A. Kang, S.K. Kim [30] tested the precision of se-
ven apex locators under clinical conditions. The apex
locators used were Apit, Bingo-1020, Apex Finder 7005,
ProPexi-Root, Smarpex and Root ZX. The measure-
ments were acquired with dry canals and the canals
irrigated successively with saline, 5.25% NaOCI, 15%
EDTA and 0.1% chlorhexidine. The tested apex locators
were validated in the presence of the irrigants.

N. Sakkir et al. [31] demonstrated that statistically
no difference was found between the apex locators
tested (i-Root, Root ZX II, Triauto ZX, Endo Master,
Elements and Triauto ZX) and the working length which
was obtained manually.

In another study by A.B. Prasad et al. demonstra-
ted approximate results in comparison to the working
length obtained manually. Most accurate results were
obtained with i-Root and Root ZX [6].

However, in this study, i-Root provided inaccurate
readings with the use of 3% NaOCI (p=0.0017) and
MTAD (p=0.0102); whereas the readings were accurate
when tested with 10% citric acid (p=0.311) and green
tea extract (p=0.19).

A confounding factor for inaccurate readings in the
study could be the tested endodontic irrigants. A. Rana
et al. [32] compared the accuracy of different electronic
apex locators in the presence of herbal irrigants and
they concluded that the contents of the root canal sys-
tem affected the results of the electronic apex locators,
but the differences were not statistically significant.

There is paucity of literature on research assessing
the accuracy of apex locators in the presence of green
tea extract and hence it was used in this study.

Biopure MTAD consists of a powder-liquid system.
Part A is the liquid which is supplied in the form of sy-
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ringes and consists of 4.25% citric acid and 0.5% poly-
sorbate 80 detergent (Tween 80). Part B is the powder
which contains 3% doxycycline hyclate. It is highly bio-
compatible and least cytotoxic. Also it demonstrated
the greatest antibacterial efficacy against E. faeca-
lis [10]. The pH of MTAD is 2.15 and plays an important
role in chelating calcium ions.

Not many studies have assessed the accuracy of
MTAD with electronic apex locators. Most of the studies
assessed the accuracy of apex locators in the presence
of routinely used endodontic irrigants such as sodium
hypochlorite and chlorhexidine.

In a study done by E. Cicek et al., the accuracy of
Root ZX mini and Propex |l was 89.3% in the presence of
MTAD while with Raypex 5 the accuracy in the presence
of MTAD was 83.3% [33].

Citric acid is a chelating agent and studies have
shown that 10% citric acid removes the smear lay-
er better than 17% EDTA. lis effect has not been
widely studied along with the use of electronic apex
locators.

M. Janeczek et al. [27] comparedEndopilot® and
iPex® apex locators. The following irrigation solutions
were used: 2.0% sodium hypochlorite, 5.25% sodium
hypochlorite, 40.0% citric acid, 0.2% chlorhexidine di-
gluconate, 0.9% NaCl, 3.0% hydrogen peroxide, 15.0%
disodium edentate, and 70.0% isopropyl alcohol -
2-propanol. The study demonstrated the highest stabi-
lity of working length readings in NaOCI environment
in both 2.0% and 5.25% concentration.

Researchers inferred that the least significant dif-
ference was achieved when NaOCI endodontic irrigant
was used in any concentration. As sodium hypochlorite
solution has high electrical conductivity and it has the
potential to infiltrate into dentinal tubules and reduces
electrical impedance of root canal walls along with gen-
eration of better electrical contact with periapical tis-
sues.In the 40% citric acid group, electrical conductivity
was altered which increased the distance between the
file tip and apical foramen [27].

Electronic apex locator (EAL) and gold standard
(GS) technique was compared by Jha et al with respect
to working length determination method using various
endodontic irrigants. They inferred that the least effect
on accuracy of EAL was noted with chlorhexidine 2%,
followed by 17%EDTA, then 3% NaOCI and the highest
effect was recorded with 5% NaOCI [34].

Sanda lleana Cimpean in their research found that
rise in the concentration of the irrigation solution had
direct impact on the accuracy of Root ZX Il and Apex ID
apex locators. The highest precision in working length
determination was observed in Root ZX Il when using
2% NaOCI solution and Dual Pex for 5.25% NaOCI solu-
tion. However comparison of both showed no statisti-
cally significant difference [35].

Evaluationof the effect of 2% chlorhexidine (CHX)
and 2.5% sodium hypochlorite (NaOCI) on the accu-
racy and consistency of three Electronic Apex Loca-
tors (EALs)was done by Fabia et al. The study results
revealed that 2% chlorhexidine gluconate and 2.5%
sodium hypochlorite had no influence on the perfor-
mance of Mini, iPex or Root ZX Il apex locators. These
apex locators were found to detect apical constriction
predictably [36].
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Alothmani OS et al in their publication suggested
that the most accurate estimation of root canal working
length was obtained when using Root ZX apex locator,
according to the manufacturer’s protocol and recom-
mendations [37].

However, there are certain limitations of this study
which include inability to fully simulate in vivo condi-
tions for determining working length of root canal and
relatively small sample size.
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copepxaHus; ogobpuna Bepcuio ANa nyeankaunn.

C. Mynau — BHecna Bknag B AM3aiiH cTaTby; NOArOTOBUIA NPOEKT CTaTby N KPUTUYECKM NEepecMoTpena ero ¢ yye-
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L. Kxage — noarotoeuaa NnpoeKkT cTaTbM U KPUTUHECKM MePeCcCMOTPEeNa ero C y4eTOM MHTENNEeKTYaslbHOro Coaepxa-
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Comparative estimation of fracture resistance of teeth restored
with new fiber impregnated composite, short fiber composite,
and nanohybrid composite - An in-vitro study

P. Doshi(, P. Oswal({)<, S.R. Srinidhi(>, M. Bhujbal ), K. Malu
D.Y. Patil Dental College and Hospital, Dr. D.Y. Patil Vidyapeeth, Pimpri, Pune-18, Maharashtra, India
DA< dr.piyushoswal8@gmail.com

Abstract

INTRODUCTION. Composite resins, used in restorative dentistry, offer enhanced esthetic and mechanical
qualities. Nevertheless, the significant issue of volumetric shrinkage during polymerization remains
a concern. Shrinkage-induced stress has the potential to cause marginal defects and enamel and cuspal
fractures, especially in high stress-bearing areas. The present study aimed at assessing and comparing the
fracture resistance and fracture patterns of teeth restored with new impregnated cubical composite, short
fiber reinforced composite, and nanohybrid composite in mesio-occlusal-distal (MOD) cavities.

MATERIALS AND METHODS. This was an in-vitro study comprising 45 extracted premolars cleaned and moun-
ted in resin blocks. The MOD cavities were prepared in all the samples and were divided into three groups;
Group | samples restored using ESPE Filtek Z350 XT restorative composite syringe™, Group Il using GC EverX
posterior composite™ (4mm), and Group Il using Fibrafill cube S. Restorations were finished and polished.
RESULTS. The mean fracture resistance was 844.5+264.8, 1249.7+518.3, and 1240.8+£453.3 in Group |, I,
and lll, respectively. Group Il and lll fracture resistance was comparable (p=1.00) but higher than Group |
(p=0.03 with Group I, p = 0.04 with Group Ill). No significant difference was present in the favourable and non-
favourable fracture patterns between the three groups (p=0.108).

CONCLUSIONS. Short fiber and cubic fiber integrated composites performed similarly in terms of fracture
resistance resulting in favourable fracture, however better over conventional nanohybrid composites.

Keywords: composite resin, fiber impregnated, short fiber, nanohybrid
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CpaBHUTeNbHAA OL,eHKA CONMPOTUB/IEHUA 3Y60B HA U310M,
BOCCTAHOBJ/IEHHbIX C NOMOLLbIO HOBOr0 KOMMO3MUTA,
NpOoNUTAHHOI0 BOJIOKHAMU KOPOTKOBOJIOKHMCTOr0 KOMMNO3UTA
M HaHOrM6puAHOro KOMNo3uTa: uccnegoBaHue in vitro

n. Qowwu (>, M. Ocean>) X, C.P. Cpuunpax (>, M. Bxygx6an(>, K. Many
Cromatonoruieckuii konneax n 6onsHnua 4.1, Matuna, Yavsepcuter 4.M. Matuna, Mumnpu, MyHa-18, MaxapawTpa, ViHans
D dr.piyushoswal8@gmail.com

Pesiome

BBEAOEHME. KOMNO3UTHbIE CMOJbI, UCMOJIb3yEMbIE B PECTABPALMOHHOM CTOMAaToNornm, obnagarT ynyd-
LUEHHBLIMW 3CTETUYECKMMUN N MEXAHMYECKMMU CBOCTBaMU. TeM He MeHee, 3HauuTesibHasa npobsiema 06b-
€MHOW ycagku BO BpEMS NOMMepPM3aLmMmn octaeTcs akTyanbHon. CTpecc, Bbl3BaHHbI ycaakor, MOXeT npu-
BECTU K KpaeBbIM fledekTam 1 TpeLuyHam amanm n 6yrpos, ocobeHHO B 061acTsX ¢ BbICOKOW Harpy3komn. Ha-
cTosiwee nccnegosaHmne 6b10 HANPaBJIEHO Ha OLLEHKY U CPaBHEHNE CONPOTUBIIEHUS HA U3JIOM U XapakTepa
TpewmH y 3y6oB, BOCCTAHOBJIEHHbIX C UCMOJ/Ib30BAHNEM HOBOIFO KOMMO3MTa, NPONUTAHHOIO KyOnieckumm
BOJIOKHAMM, KOMMO3MTa C KOPOTKUMWN BOJIOKHAMU N HAHOTMOPUAHOro KOMMNO3MUTa B ME3UaJIbHO-OKK/HO3WOH-
HO-aucTanbHbIX (MOD) nonocTax.

MATEPUAbI N METO/bI. B paHHoe in vitro nccnegosaHue Bowwnm 45 yganeHHbIX NPEMOSISIPOB, OYULLEHHbIX
1 YCTaHOBJIEHHbIX B 6510kM 13 cMOJibl. Bo Bcex obpasuax 6binn noarotosneHsl MOD nonoctu, 1 nx pasgenmnm
Ha TpwW rpynnbl; rpynna | — BoccTtaHoBneHne ¢ ncnonb3osaHnem ESPE Filtek Z350 XT restorative composite
syringeTM, rpynna ll - komnoauntom GC EverX posterior compositeTM (4 mm), rpynna lll - komnosutom Fibrafill
cube S. PecTtaBpauun 6b111 okOHYaTeNbHO 06paboTaHbl 1 OTNONNPOBAHLI.

PE3YJIbTATbI. CpegHee conpoTmBneHne Ha n3nom coctasmno 844,5+264,8, 1249,7+518,3 n 1240,8+453,3
srpynnaxl|, llnlllcootBeTcTBEHHO. COnpoTmBneHne Hansnom B rpynnaxllnlll 6eino conoctasmmeim (p=1,00),
HO 3Ha4MTENbHO Bbilwe, Yem B rpynne | (p=0,03 gna rpynnel I, p=0,04 gna rpynnsl lll). 3Ha4ymMTENbBHBLIX PA3K-
Y B 61aronpusTHbIX U HEGNAronpPUSTHBIX TUMAX TPELLMH MEXAY TPEMS rpynnamm He BoisiBneHo (p=0,108).
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BbIBOAbl. KoMN031Tbl C KOPOTKMMW BONOKHAMWU N C MHTEFPUPOBAHHbLIMU KYOUYECKMMU BOSIOKHAMU MokKa-
3a/m cxoxue peaynbTaTthl M0 CONPOTUBIIEHNIO HA N3110M, o6ecrneynBas 6aaronpusiTHele TPELLMHBI, U Npoae-
MOHCTPMPOBAIN NyyLLMe NoKa3aTenn no CPaBHEHMIO C TPAAVLMOHHBIMU HAHOTMBPUAHBIMY KOMMO3UTaMW.

KnioueBble cnoBa: KOMNO3MTHaAs CMoJa, NPONUTaHHAs BOJIOKHaMU, KOPOTKME BOJSIOKHA, HaHOFI/I6pI/I,EI,

UHdopmauuna o ctatbe: noctynuna — 15.07.2024; ncnpasneHa — 26.08.2024; npunara — 04.09.2024

KoH)AUKT uHTepecoB: ABTOPLI cO06LWAloT 06 OTCYTCTBUM KOHMINKTA UHTEPECOB.

bnarogapHocTM: CDI/IHaHCVIpOBaHVIe N nHanemagyanbHble 6naro,u,apHoc;Tv| Ana peknapnpoBaHna OTCYTCTBYIOT.

Ana umtupoBanma: Jowwn M., Ocean M., CpuHnax C.P., Bxyox6an M. CpaBHUTENbHAsA OLEHKA CONPOTUB-
nieHnsa 3y60B Ha U310M, BOCCTAHOBMIEHHbBIX C MOMOLLbIO HOBOrO KOMMO3UTa, NPOMUTAHHOIrO BOIOKHAMM, KO-
POTKOBOMIOKHUCTOrO KOMMNO31Ta M HAHOrMBPUAHOro KOMMNO3UTA: UCCNefoBaHue in vitro. SHAogoHTUS Today.
2024;22(3):220-228. (Ha aHrn. 13.) https://doi.org/10.36377/ET-0037

INTRODUCTION

Advancements in adhesive techniques and the
growing demand on aesthetics have elevated resin
composite as the primary option for restoring cavities
in posterior teeth [1]. Although the combined restora-
tive materials such as porcelain and composite re-
sins effectively imitates the mechanical characteristics
of natural dental tissues, the fracture and volumetric
shrinkage remain the paramount concerns with com-
posite resins [2]. Considerable research has been un-
dertaken and continues to be ongoing to tackle these
concerns, with a focus on refining composite charac-
teristics by altering filler ratios, particle dimensions,
and the chemical composition of the polymer matrix
[3]. The dentino-enamel junction (DEJ) acts as a cru-
cial interface between the rigid enamel and the more
flexible dentin, forming a mechanically robust unit that
absorbs stress in teeth and prevents crack propaga-
tion [4]. Maintaining or replicating the properties of DEJ
during restoration processes is vital. Restoration tech-
niques, in MOD direct restorations play a pivotal role in
maintaining the mechanical integrity of posterior teeth,
particularly in cases where the stress-absorbing pro-
perties of DEJ are compromised [5]. However, achiev-
ing an ideal composite restoration requires awareness
of potential risk factors and the types of failure com-
monly observed in the posterior region such as bulk
fracture and secondary caries.

Fiber reinforcement in conventional dental compo-
sites aims to increase the fracture resistance by optimi-
zing the diameter and length of fiber to enhance stress
transfer from the matrix. Garoushi et al. observed sig-
nificantimprovement in material properties through this
method [3]. Since the elastic modulus and mechanical
strength of fiber-reinforced composites (FRC) closely
resemble dentin [6], research has been conducted to
strengthen the reinforcing phase of restorative PFC
making it more reliable for use in high-stress environ-
ments like posterior teeth. In the year 2013, short fiber
reinforced composite (SFRC), consisting of a combina-
tion of a resin matrix, randomly orientated E-glass fi-
bers, and inorganic particulate fillers has emerged
with an aim to simulate stress absorbing ability of den-
tin [1; 7]. The SFRC is designed for use as a bulk base
in high stress-bearing regions for restoring both vital
and non-vital teeth. Its semi-interpenetrating polymer
network enhances bonding properties for repairs and
increases toughness of polymer matrix. Materials that
are used to make fibers include carbon, aramid, po-
lyethylene, and glass [7]. The in-vitro investigations
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revealed enhanced load-bearing strength and fracture
toughness in SFRC compared to conventional com-
posite materials [8; 9]. However, findings from studies
by Barreto et al. and Frater et al. indicate no significant
differences in fracture resistance between SFRC and
conventional filler composites. This discrepancy may
be primarily attributed to the insufficient reinforce-
ment provided by short fibers within the polymer ma-
trix [10; 11].

The introduction of nanotechnology has advanced
composite resin materials, particularly nanohybrid re-
sin composites. Nanohybrid composites enhance filler
distribution by combining nanoparticles with submi-
cron particles, resulting in superior mechanical, chemi-
cal, and optical properties [12]. The nanofilled mate-
rials, due to their high filler content and reduced particle
size, offer easy handling, long-term restoration main-
tenance, and improved mechanical properties. These
materials exhibit reduced polymerization shrinkage
and enhanced diametral tensile strength, compression
strength, and fracture toughness, making them ideal
for high-stress areas in the oral environment [13]. Filtek
Z350 XT restorative nanohybrid composite comprises
a combination of non-agglomerated silica filler of 20 nm
and aggregated zirconia/silica clusters with primary
particle sizes of 5-20 nm at 78.5% weight [12]. An in-
vitro study by Bukhari SM demonstrated significantly
higher fracture resistance of Filtek Z350 XT composite
material in posterior MOD cavities compared to Zir-
conomer and Cention [14].

Lately, FibraFill CUBE was introduced in restora-
tive dentistry as a microhybrid, light-curable compos-
ite with integrated fiber reinforcement that substitutes
the dentin layer. Designed to mimic the DEJ and evenly
distribute stress, it reduces the risk of fracture be-
tween the restorative material and the tooth. It is thus
meant for the fabrication of direct restorations as an al-
ternative for the dentine layer [15; 16]. FibraFill comes
in pad form with two layers of particulate composite
and oriented glass fiber reinforcement. It is available
in cube shapes (3mmx4mmx3mm), it comes in doses
of S(65+5mg), M (95+8 mg), and L (180+ 10 mg). The
manufacturer indicates that it can be used in dentist-
ry for Class I, Class Il, and Class V cavities, as well as
large posterior combination cavities, deep cavities in
endodontically treated teeth, pre- and post-endodon-
tic restorations, and core restorations'.

' Fibrafill. Available at: https://fibrafill.com/en/instructions/
instructions-for-use-fibrafill-cube (accessed: 17.05.2024).
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Considering the Fibrafill CUBE material as lately
introduced, it is crucial to have a better understan-
ding of its mechanical strength when compared to the
widely used Filtek Z350 XT composite material and
fiber reinforced EverX posterior composite. In terms of
mechanical strength of the restoration, fracture tough-
ness testing is vital to evaluate a material’s ability to
withstand stress without breaking and to monitor crack
propagation before failure. Previous studies suggest
that testing bulk fill composites in 4 mm increments is
appropriate [3]. Thus, the aim of this in-vitro study was
to assess and compare the fracture resistance and
fracture patterns of teeth restored with new impreg-
nated cubical composite, short fiber reinforced com-
posite, and nanohybrid composite in MOD cavities.
The null hypothesis was; teeth restored with the cu-
bical fiber-impregnated composite will exhibit similar
mechanical resistance to those restored with nanohy-
brid and SFRC composites, and that fracture patterns
in premolars with MOD cavities will not depend on the
type of composite used.
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MATERIALS AND METHODS

This was an in-vitro study conducted in a dental col-
lege of Pune, Maharashtra. The approval for conduc-
ting this study was obtained from the Scientific and In-
stitutional Ethical committee of a dental college in Pune,
Maharashtra. The sample size was estimated using G*
Power 3.1.9.2 software keeping effect size of XX, alpha
of 0.05, and power of the study as 80%. A total of 45 ex-
tracted two rooted premolars were included using con-
venience sampling. All the materials, instruments, and
equipment used in the study are presented in Fig. 1. The
procedural steps are presented in Fig. 2 and 3.

Preparation of samples

All teeth were cleaned using an ultrasonic scaler
(Azdent), autoclaved (using Runyes Unicorn DenMart)
and stored in a normal saline until use. The teeth were
subsequently embedded in resin blocks measuring
2x2x2.5cm, with the root portion extending from 2 mm
below the CEJ to the apex. MOD cavities were pre-
pared on these mounted teeth using a diamond tapered

Fig. 1. Materials, instruments, and equipment used in the study: A — extracted two rooted premolars;
B — William’s probe; C — 3M ESPE Filtek Z350 XT resorative composite syringe.TM; D, E — compule dispensing gun
and GC EverX posterior TM composite; F — composite instruments; G - Fibrafill CUBE S TM;

H, I — universal testing machine

Puc. 1. Matepuanbl, MHCTPYMEHTbI M 060pPyA0BaHWE, UCMOJIb30BAHHbBIE B UCCNIE00BAHUN:

A — N3BJIEYEHHbIE ABYKOPHEBLIE NpeMonsapbl; B — 3oHA Bunbamca; C — wnpuy, ¢ KOMNO3UTOM 415 pecTaBpaumm
3M ESPE Filtek 2350 XT™; D, E — komno3ut GC EverX posterior™ u nuctoner; F — KOMNO3UTHbIE MHCTPYMEHThI;
G - Fibrafill CUBE S™,; H, | — yHMBepcanbHasa TeCToBasi MalunHa
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fissure (TF-13) and an air rotor handpiece (Being Fos-
han). Bucco-lingually, the cavity was expanded to two-
thirds of the bucco-lingual width of the tooth. The proxi-
mal box depth on both the distal and mesial aspects
was maintained at 1 mm above the CEJ. Verification of
measurements was done using a William’s probe (GDC)
and the unsupported enamel was meticulously removed
with an enamel hatchet (GDC).

Tofflemier (GDC) with matrix band was adapted around
each tooth. A selective etching protocol was applied,
using 37% phosphoric acid (Dental Restorite Etching
Gel Prime™) for 15 seconds, followed by rinsing and air-
drying. The bonding agent (Single Bond Universal Ad-
hesive 3M ESPE™) was then applied using applicator tip
(Oro), agitated, and cured with an LED unit for 10 seconds.

Restoration of the prepared teeth

For restoration, the samples were divided into three
groups as below:

Group I (n = 15): MOD cavity restored with 3M ESPE
Filtek Z350 XT restorative composite syringe™

In Group |, a layer of 2 mm of 3M ESPE Filtek Z350
XT restorative composite syringe™ was cured for 20 se-
conds. The remaining tooth was restored using layer
technique with each layer cured for 20 seconds with con-
tinuous intensity by Woodpecker LED.C light curing unit™.

Group Il (n = 15): MOD cavity restored with GC
EverX posterior composite™ + 3M ESPE Filtek Z350 XT
restorative composite syringe™

In Group I, the initial layers of 4 mm of GC EverX pos-
terior composite™ were adapted using composite instru-
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ments and cured for 20 seconds. The remaining tooth
was restored using 3M ESPE Filtek Z350 XT restorative
composite syringe™ up to occlusal anatomic surface and
cured using Woodpecker LED.C light curing unit™.

Group Il (n = 15): MOD cavity restored with Fibrafill
CUBE S™ Dentapreg + restored using 3M ESPE Filtek
Z350 XT restorative composite syringe™

In Group lll, cube of Fibrafill CUBE S™ was adapted
using composite instruments up to 4 mm and cured for
30 seconds. The remaining tooth was restored using
3M ESPE Filtek Z350 XT restorative composite syringe™
up to occlusal anatomic surface and cured using Wood-
pecker LED.C light curing unit™.

Finishing and polishing of the restoration

Samples were finished with a yellow band diamond
point (TF-21EF) after removing the retainer and matrix
band. The final finishing and polishing was done using
Shofu Super Snap rainbow discs in a sequence of black
(coarse), violet (medium), green (fine) and pink (super-
fine, based on particle size, using a slow-speed micro-
motor handpiece (Alegra). All samples were then stored
in a humidifier at 35 °C and 80% humidity.

Assessment of outcome parameters

Fracture resistance was assessed by subjec-
ting the MOD restorations from each group to loading
via Universal testing machine (INSTRON) at a cross-
head speed of 2 mm/min using a stainless-steel sty-
lus 4.8 mm diameter at centre pit of occlusal surface.
This was followed by evaluation of fracture patterns.

45 extracted premolars were included in the study

v

Teeth were cleaned using ultrasonic scaler and kept in normal saline until use

v

Teeth were mounted in resin blocks 2 mm below CEJ

v

MOD cavities were prepared

v

Etching and bonding was performed

v

Samples divided into 3 groups

|

A 4

}

Group | (n=15)
MOD cavity restored with 3M ESPE
Filtek Z350 XT restorative
composite syringe™

Group Il (n=15)
MOD cavity restored with GC EverX posterior
composite™ (4 mm) + 3M ESPE Filtek Z350
XT restorative composite syringe™

Group llIl (n=15)
MOD cavity restored with Fibrafill cube
S (4 mm) + 3M ESPE Filtek Z350 XT
restorative composite syringe™

A 4

Restorations were finished and polished with Shofu super snap kit and stored in humidifier
for 24 hours (35 °C, 80%)

v

Fracture resistance and fracture patterns of restoration assessed

Fig. 2. Flow chart representing procedural steps involved in the study
Puc. 2. 5n0|<—cxema, npeacrtaBndiowasa npouenypHbie Wwaru, BbllMOJIHEHHbIE B XO04€e nccnegoBaHnA
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Fracture patterns were evaluated as restorable or non-
restorable under dental operating microscope (Carl
Zeiss Meditec AG™) with two examiner agreement. The
fracture above the CEJ was noted as restorable frac-
ture while the fracture extending below CEJ was noted
as non — restorable fracture.

Statistical analysis

All analysis were performed using SPSS version 15.0
(SPSS Inc., Chicago, IL). The data for fracture loads was
analysed statistically using one-way ANOVA. Differen-
ces between fracture patterns of experimental groups
were analysed using Chi-square test. The significance
was kept at p<0.05.
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RESULTS

The mean fracture resistance in Group | was
844.5+264.8, in group Il was 1249.7+518.3, and in
Group lll was 1240.8+453.3 (Table 1). The compari-
son of fracture resistance between the groups using
one way ANOVA test revealed a statistically significant
difference between the groups (F=4.427, p=0.018).
The post hoc Tukey test demonstrated a significant
difference in fracture resistance between Group | and
Group Il (p=0.038) and between Group | and Group Il
(p=0.044). However, the fracture resistance between
Group Il and Group lll was comparable (p=1.000)
(Fig. 4).

Fig. 3. Preparation of teeth, restoration of MOD cavity, and finishing and polishing of the restoration:
A — cavity preparation; B — tofflemire retainer with matrix band application and etching and bonding;

C - MOD cavity restoration; D - finishing and polishing

Puc. 3. NoarotoBka 3y6oB, BoccTaHoBneHne MOD nonoctu n okoH4aTenbHas o6paboTka 1 nonmpoBka
pecTtaBpauumn: A — nogroToeka NonocTn; B — ycTaHOBKA MaTPUYHOW IEHTLI C UCMOJIb30BaHMeM durkcaTopa
Toddnemaiipa, npoTpaBka n HaHeceHue aareanea; C — BocctaHoBneHne MOD nonocTy;

D - okoH4YaTenbHas o6paboTka 1 NonnmpoBka
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Table 1. Comparison of fracture resistance
between Group |, I, and llI

Ta6nuua 1. CpaBHeHWE CONPOTMBIIEHMS HA U3SIOM
mexay rpynnamu |, [ n 1l

Groups | N Mean ﬁct:l?:t?;: F-value Signi(ﬁpc;ance
Group | 15 844.5 264.9

Group Il 15 | 1249.7 518.3 4.427 0.018*
Group lll | 15 1240.8 453.3

Note. Significance at p<0.05
lMpumevaHmne. 3Ha4mmocTb npu p< 0,05

The fracture patterns in the present study were ca-
tegorized as favourable and non-favourable fractures.
In Group |, 47.8% and 18.2% samples had non-favou-
rable and favourable fracture pattern, respectively.
Similarly, group Il presented with 26.1% non-favoura-
ble and 40.9% favourable fracture patterns. The non-
favourable fracture patterns in Group lll was revealed
in 26.1% samples and favourable patterns in 40.9%
samples (Fig. 5). Comparison between favourable and
non-favourable fracture patterns between the three
groups using Chi-square test revealed no statistically
significant (x3=4.447, p=0.108) difference between the
groups.

DISCUSSION

It is widely acknowledged that the success of en-
dodontic therapy depends on both the treatment and
the quality of the coronal restoration. Excessive cavity
preparation often leads to tooth fragility, causing partial
or complete fractures of the cusps or roots in posterior
teeth. The loss of the marginal ridge and proximal tooth
structure reduces tooth stiffness by 46%, a significant
2.5-fold decrease [17; 18]. As reported in the study by
Eakle et al., endodontically treated premolars are par-
ticularly prone to fractures, especially under compres-
sive forces, with the lingual cusp being most frequently
affected [19]. Hence, in the present study cavities were
prepared in two rooted premolar. Further, studies in-
dicate that preparing MOD cavities can reduce tooth
fracture strength by up to 54% compared to unprepared
teeth. Therefore, in the present study MOD cavities
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were prepared in the teeth to assess the load-bearing
capacity of resin composites with various substructures
under worst-case conditions.

In present study, three composites were compared
for their fracture resistance. One was Filtek Z350 XT,
which is a visible light-activated, nano-filled compo-
site resin with advanced filler technology containing
4-11 nm zirconia, aggregated zirconia/silica clusters,
and 20 nm non-agglomerated silica fillers, while the
other was GC EverX posterior composite. The third FRC
used in the experimental group in the present study was
the Fibrafill S cube which is recently introduced. The
fracture resistance in the present study was compa-
rable between GC EverX posterior composite™ and Fi-
brafill CUBE S™ Dentapreg and was significantly higher
than the 3M ESPE Filtek Z350 XT restorative composite
syringe™.

The higher fracture resistance of GC EverX poste-
rior composite™ and Fibrafill CUBE S™ Dentapreg can
be attributed to their structure and fiber composition.
The GC EverX posterior composite contains short fi-
bers that prevent fracture propagation and offer frac-
ture toughness comparable to dentin, nearly double
that of conventional composites. According to Ga-
roushi et al., the fiber length distribution of EverX Pos-
terior ranged from 0.3 to 1.5 mm. The specific lengths
of E-glass fibers embedded in a bis-GMA polymer ma-
trix are crucial because they effectively transfer stress
from the polymer to the fibers. This stress transfer is
essential for reinforcing the composite material, as the
fibers can bear and distribute the load more efficiently,
thereby enhancing the overall strength and durability
of the composite. Moreover, the fibers are silanized,
which enables them to bond chemically with the ma-
trix [7]. According to the present study, a substantial
proportion of favourable fractures (40%) define cavi-
ties were repaired with EverX posterior composite™
when compared to 3M ESPE Filtek Z350 XT restorative
composite syringe™. Similar results were demonstra-
ted for Fibrafill CUBE S™ Dentapreg with 40.9% favour-
able fractured restored with this material. Frater et al.
demonstrated that SFRC has the ability to alter frac-
ture modes to more favorable ones. [1] This is primarily
due to the support provided by the SFRC substructure
beneath the composite restoration [18].

450 60
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Group |-Group Il Group I-Group Il Group Il-Group llI

Fig. 4. Bar diagram representing the mean difference
in the fracture resistance between the groups

Puc. 4. Ctonbyatasa guarpamma, npeacrasnstoLias
CPELHIO PasHULY B CONPOTUBIIEHNN HA N3JIOM
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Fig. 5. Bar diagram representing fracture patterns
observed in Group I, I, and Il
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The higher fracture resistance of Fibrafill S cube can
be attributed to integrated membrane reinforcement.
This material primarily comprises surface-treated con-
tinuous glass fibers of special glass. The composition
includes silane-treated glass, Isopropylidenediphenol
PEG-2 Dimethacrylate (Bis-EMA) and a blend of vari-
ous resin components including silane-treated silica,
Bis-GMA, UDMA, TEGDMA, HEMA, CQ, DMAEMA, and
BHT [20].

Furthermore, the material offers a special kind of bio-
mimicry to restore hard tissue, featuring both short scat-
tered fibers and continuous fiber reinforcement. Thus, it
makes it ideal for replacing dentin in large posterior ap-
plications, minimizing crack development and propaga-
tion within dental tissue. This reduces the risk of severe
damage to remaining dental tissues, thereby enhancing
longevity. Its enhanced fracture toughness as a filling
or core build-up material has been demonstrated. Ad-
ditionally, bulk filling with a cube reduces stress concen-
tration, preserves marginal integrity, and lowers tension
during polymerization, resulting in overall robustness
and reduced risk of failure [20]. These findings align
with the present study, which indicates improved frac-
ture resistance compared to nanohybrid composites,
with more favorable fractures observed in FibraFill-filled
cavities compared to conventional ones. The structures
and features of GC EverX posterior composite™ and Fi-
brafill CUBE S™ Dentapreg are thus better over the Fil-
tek Z350 XT composite whose diverse nanocluster sizes
allow for high filler loading, maintaining strength, frac-
ture resistance, and wear resistance. The resin includes
Bis-GMA, UDMA, TEGDMA, and bis-EMA, providing
a compressive strength of 360 MPa. Literature reports
its fracture toughness comparable to Filtek Supreme XT
restoratives and significantly higher than Durafill VS and
Renamel Microfill microfills. However, despite changes
in filler size and concentration, the resin matrix has not
achieved the fracture resistance of a natural tooth [21].

In the present study, a two-step etch-and-rinse ad-
hesive was applied to the tooth structure for all three
types of composite resins examined in this study. A re-
search by Tsujimoto A et al. has shown higher bond
strength of SFRC to dentin compared to one-step sel-
f-etch adhesives [22]. Incremental layering techniques
are preferred clinically to reduce polymerization stress
and improve mechanical properties. While some stud-
ies suggest oblique layering strategies over horizontal
ones, no significant differences between various buil-
d-up techniques have been found. Therefore, a horizon-
tal layering technique was employed in this study when
applying the different composite resins [1].
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AHanu3 ownboK 3HAOAOHTUUECKOrO SIeUEeHUA
No AaHHbIM KOHYCHO-/ly4eBOW KOMMbIOTEPHOW TOMOrpadpumn

E.MN. 3nHbkoBckaa (<, E.B. YecTHbix ), JI.A. lopeBa(”, N.0. JTapuuknH(>),
H.B. lWlepsikoBa', E.J1. 3axapoBa

TBEpCKOW rocyaapCTBEHHbI MEAVLIMHCKWI YHUBEPCUTET, I. TBEpb, Poccuiickaa Peaepauma

D elenazin777@yandex.ru

Pe3iome

LLENb. N3y4yeHne 4acTOTbl BOBHUKHOBEHUS OLLNOOK 3HAOAOHTMHYECKOrO JIe4eHMs NO AaHHbIM KOHYCHO-Ny4Ye-
BO KOMNbIOTEPHOW TOMOrpadun.

MATEPUAbI N METOAbI. N3y4yeHa 71 KOHYCHO-ny4eBas komnbiloTepHas Tomorpamma (KJIKT) naumeHTOB,
06paboTaHHbIX METOAOM Clly4alHOM BbIOOPKK, 06PaTUBLUMXCS 3a JIEYEHMEM U KOHCYNbTaUWEN B NEPUOL,
2022-2023 rr. iccnepoBaHo 256 3y6oB, paHee NOABEPrLUMXCS SHAOAOHTUHECKOMY JIEYEHUIO C HANNYMEM
VNN OTCYTCTBUEM PEHTIEHONOMNYECKMX MPU3HAKOB XPOHNYECKOr0 anmMkanbHOro nepnoaoHTuTa. NposeneHa
oL,eHKa kayecTBa 06TypaLMmn KOPHEBbLIX KAHAN0B 1 0COOEHHOCTEN aHATOMNYECKOr0 CTPOEHUs 3y60oB. M3y4ye-
Hbl AA@HHbIE KOHYCHO-Ty4eBOro KoMnbloTepHoro Tomorpada «Ray RAYSCAN alpha 3D» ¢ noMoLLbio nporpam-
Mbl «<OnDemand3D™ Dental». CTaTMcTU4Y€CKN 3Ha4YMMbIMM MPU3HaBannuchb pesynstathl npmn p<0,05.
PE3YJIbTATbI. B 57,42% cny4yaeB Npu3Haky nepuvanukanbHOW natoaorum oTcytcTeoBanu, a B 42,58% Ha-
onoaannce o4aru ecTpykLumm KOCTHOM TKaHW B nepuanukanbHoin obnacTtu. loMmoreHHo fo anekca 6bino 3a-
nnombuposaHo 58,59 % kopHeBbIx kaHanoB. B 16,79 % cnyyaeB 0TMeYeHO BbiBeAEHME NIOMOMPOBOYHOIO
Martepuana 3a npegenibl KOPHEBOro kaHana. Takxe BoigBneHo 10,54 % 3y60B ¢ HEAOCTATOYHLIM YPOBHEM
nnomOnpoBaHns KOPHEBOIO kaHana n 6,64 % 3y60B C YCTaHOBJIEHHbLIM MPOMNYLLLEHHBIM KOPHEBBLIM KaHa oM.
BbIBOAbl. Habniogaetcs CHUXEHUE 4acTOTbl BO3BHMKHOBEHUSI CaMbIX PacrnpoCTPaHEeHHbIX ownboK aHAO-
LOHTMYECKOro NnevyeHmsa. MeTon KOHYCHO-Ty4EBOW KOMMbIOTEPHOM TOMOrpadum MMeeT BaXKHOE 3HaYeHne Ha
aTane ANarHoCTukn n nnaHMpoBaHmMAa aHAOA0HTUYECKOro e4eHnsa gng oOueHKu ocobeHHoCcTEN BHYTPEHHEro
CTpoeHus 3yba.

KnioueBble cnoBa: KOPHEBOWN KaHan, OWMOKN 3HAOOOHTUYECKOrO IEYEHUS!, KOHYCHO-NTy4eBasi KOMMbIOTEP-
Hasi Tomorpadus

UHdopmauuma o ctaTtbe: noctynuna — 15.08.2024; ncnpasneHa — 20.80.2024; npunara — 25.08.2024
KoHGAUKT nHTepecoB: ABTOPbI cO0OLLLA0T 06 OTCYTCTBUM KOHMSINKTA UHTEPECOB.
BbnarogapHocTu: PrHaHCUPOBaHWE N UHAMBMAYaASbHbIE O6/1arogapHOCTM ANS AEKNapupPOoBaHMs OTCYTCTBYIOT.

Ana untuposaHua: 3nHokoBckada E.MN., YecTHobix E.B., lTopesa JI1.A., Jlapuiknn WN.0., LLiepgakosa H.B., 3axapo-
Ba E.J1. AHann3 owmnboK SHAOAOHTUYECKOrO NIEYEHNS MO AaHHBIM KOHYCHO-JTy4eBOW KOMMNbIOTEPHOMN TOMO-
rpadun. SHaoaoHTus Today. 2024;22(3):229-235. https://doi.org/10.36377/ET-0040

Analysis of errors in endodontic treatment
according to cone-beam computed tomography

Elena P. Zinkovskaya(® [<, Elena V. Chestnykh("), Lyubov A. Goreva'®,
llya O. Larichkin(2, Natalia V. Shedyakova(®, Elena L. Zakharova

Tver State Medical University, Tver, Russian Federation

D elenazin777@yandex.ru

Abstract

AIM. The aim of the study was to study the frequency of errors in endodontic treatment according to cone
beam computed tomography.

MATERIALS AND METHODS. 71 cone beam computed tomography (CBCT) scans of patients treated by
random sampling who sought treatment and consultation in the period 2022-2023 were studied. 256 teeth
previously subjected to endodontic treatment with the presence or absence of radiological signs of chronic
apical periodontitis were examined. The assessment of the quality of root canal obturation and the features
of the anatomical structure of teeth was carried out. The data of the «<Ray RAYSCAN alpha 3D» cone beam
computed tomograph were studied using the OnDemand3DDental program. The results were considered
statistically significant at p<0.05.

RESULTS. In 57.42% of cases, there were no signs of periapical pathology, and in 42.58 %, foci of bone
destruction in the periapical region were observed. Homogeneously, 58.59 % of root canals were sealed to
the apex. In 16.79 % of cases, the removal of filling material outside the root canal was noted. 10.54% of teeth
with insufficient root canal filling depth and 6.64 % of teeth with a missing root canal were also identified.
CONCLUSIONS. There is a decrease in the incidence of the most common errors of endodontic treatment.
The method of cone beam computed tomography is important at the stage of diagnosis and planning of
endodontic treatment to assess the features of the internal structure of the tooth.

Keywords: root canal, errors of endodontic treatment, cone beam computed tomography
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BBEAEHUE

NpobnemMa  KA4YeCTBEHHOro  9HAOAOHTUYECKO-
ro fie4eHus siIBNSieTCs OAHOM M3 Hambonee CHOXHbIX
M akTyaJibHblX B MPaKTUY4ECKOW 3HAOAOHTUKM [1-6].
Bonpoc adp@PekTMBHOCTU 3HOO0LOHTUYECKOrO Jieye-
HUSA B HacTosLLEE BPEMS OCTaeTCs 3HA4YMMbIM N NOA-
BEPraeTcs BCECTOPOHHEMY U3Yy4eHMI0. Kak n3BECTHO,
HebnaronpuaTHbLIM MCXOAOM MEPBUYHOIO SHAOLOH-
TUYECKOro SIeYeHns ABASIETCS nepmanmkanbHas nato-
norus [2; 3; 5]. YcnewHoe pa3Butue TEXHONOMNIA U NX
BHEApPEHME B NPaKTUKy Bpa4ya-cTtoMaTosiora gaeT BO3-
MOXHOCTb COKPATUTb BEPOATHOCTb TEXHNYECKNX OLLIN-
00K Ha Bcex aTanax SHAOAOHTMYECKOrO BMellaTeb-
CTBa, a Heyaayun B 60sibLUel CTENEHU CBA3aHbl C HEOO-
CTATOYHbIMW 3HAHUSIMW aHATOMO-TONorpaduyeckKmnx
OCOBEHHOCTEN KOPHEBLIX KaHasOB W OrpaHUYeHHbIM
MCNOJIb30BAHWEM COBPEMEHHbLIX METOA0B ANArHOCTU -
Kn [1; 4]. To paHHbIM NUTEpPaTypbl, HA CErogHsLHUNA
[EeHb OCHOBHOW NPUYMHOM Pa3BMUTUSA NepuanmkanbHOm
naTosornn Yyawe BCEero SBASETCH HEBbISIBIEHHbIA KO-
HeBoM kaHan (14-28 %) n HenonHasa o6Typauns Kop-
HeBoro kaHana (12,6-46,6 %) [2; 4-6]. M36biTo4HOE
BblIBEOEHME MNOMOMPOBOYHOIrO Martepuana 3a Bep-
XYLLKY KOPHS NO pa3HbIM aBTopam BapbupyeT oT 4,2 00
27 % [2; 4-6]. LaHHble N0 HEOAHOPOAHOCTM 3arnoJiHe-
HMS MPOCBETA KOPHEBOrO KaHana TakXXe HEOAHO3HAu-
Hbl U MO pa3HbIM NCTOYHMKAM cocTaBnsaloT oT 14,84 oo
54,8 % oT BCex owmnbOK Ha aTanax 9HAOAOHTUYECKOrO
BMeLlaTenbcTBa [2; 5; 6]. Pexe BCero Kk passuTtuio ne-
PUOOOHTUTA NPUBOAMUT HaNMU4YMe OCTAaTKOB 3HAOLOHTU-
4YeCKOro MHCTPYMEHTa B NPOCBETE KOPHEBOrO KaHana
(6-13%) [2; 4]. Kpome Toro, no AaHHbIM HEMHOTOYNC-
JIEHHbIX MCTOYHNKOB [0/11 KA4EeCTBEHHO 3anjoMoumpo-
BaHHbIX KOPHEBLIX KaHanoB coctaBndeT 41,3% [3].

lMosiBNeHne KOHYCHO-/y4eBOW KOMMbIOTEPHOW TO-
morpacdun (KJIKT) OTKpbIIO HOBblE BO3MOXHOCTMU
B MPOBEAEHNN IHOOA0HTUYECKNX NCCNEeA0BaHNN. ITOT
MEeTO[, WWMPOKO NPUMEHSETCH ONS BM3yanm3auum TO-
norpadun CUCTEMbI KOPHEBLIX KaHanoB 3yba, OLLEHKN
KayecTBa NpeablayLero SHAO0OOHTUYECKOrO NeYeHuns
M ONS BbISIBJIEHUS UCTUHHBIX pa3MepoB AeCTPYKTUBHbBIX
nopaxeHnn NepruannkasnbHbIX TKAHEN N UX NONOXEHUS
OTHOCUTENIbHO aHaToMn4eckux CTpykTyp [2; 5-10].
MpeumyuwiecTBaMmmn aHHON METOAUKN ABASIOTCS MHO-
ronpoekunoHHOe nccnegoBaHne 30Hbl MHTepeca, O0-
CTOBEpPHOE OTOOpaxeHne aHaTOMUYEeCKUX nOeTanen
M UX B3aUMHOIr0O pacroylioXeHus, OTCYyTCTBUE MPOEK-
LMOHHBIX MCKaXEHU N BO3MOXHOCTb NPOBEAEHUS
n3mepenuin [8-10]. OgHako, BbisiBieHne GparMeHToB
MHCTPYMEHTOB U nepenomoB 3yba 6e3 CMeLLEeHNs oT-
nomkoB KJIKT xapakTepunsyeTcsi MeHbLuen nHdpopma-
TUBHOCTbIO B CPaBHEHUN C BHYTPUPOTOBOM MpULESb-
HOW peHTreHorpaduen [7].

Llenb uccnepoBaHma: M3y4nuTb 4acTOTYy BOSHWUK-
HOBEHUS OWMBOK 3HOO0A0HTMHYECKOrO Ie4eHNsl MO AaH-
HbIM KOHYCHO-/Ty4E€BOIN KOMMbIOTEPHOMN TOMOrpadumn.

JndodoHmusa
— T

MATEPUAJbI U METO/bI

MpoeeneH aHann3 71 KOHYCHO-JIy4€BOM KOMIbIO-
TepHol Tomorpammsbl (KJIKT) naumeHToB, 0TOBPaHHbIX
MeTOAOM Crly4yaiiHoli Bbl6opku, o6GpaTuBLUMXCS 3a ne-
YyeHueMm 1 KoHcynbTauven B nepnon 2022-2023 rr. O6b-
€KTOM UCCNef0oBaHNS CTann NauueHThl, HyXaatouwme-
cs1 B ledeHnn 3y6oB B Bo3pacTe oT 25 ao 69 nert. MNpea-
MEeTOM MCcCcefoBaHUs cTanm 3yobl paHee NoaBepriim-
ecsl NepBUYHOMY SHAOO000HTUYECKOMY fledeHunto. B xoae
nccnenoBaHns  MpoaHanmM3npoBaHbl  M300paxeHus
KJIKT 256 3y6oB ¢ 3aniomMOupoBaHHbIMU KOPHEBBLIMU
KaHaflamMu, y KOTOpPbIX ONpenensny Hannyme nim otTcyT-
CTBUE PEHTIEHOIOMMYECKNX NPU3HAKOB XPOHUYECKOrO
anukanbHOro NepuoaoHTUTA U OLEHMBANM KayecTBO
06Typaumm n 0COH6EHHOCTN aHATOMUNYECKOrO CTPOEHMS
KOPHEBbIX KaHanoB. Mbl He MPoOBOAUAW ONpeneneHne
HanmMunsa dpparmMeHTa 9HA0AOHTUYECKOrO MHCTPYMEHTA
B NMPOCBETE KOPHEBOro kaHana no gaHHeiMm KJIKT, Tak
KaK 3TOT MeToA ABNISeTCS MeHee UHPOPMATUBHBLIM, H4TO
NOATBEPXAAIOT AaHHble nuTepaTypsbl [1].

NccnepoBann paHHble, NONYyYEHHbIE C MOMOLLbIO
KOHYCHO-/Ty4eBOIro KOMMbOTEPHOro TOMorpada «Ray
RAYSCAN alpha 3D» npu cune toka 5 MA; Bpems cka-
HUpoBaHua 14 ¢, pa3mep Bokcensa 70 MKM, HanpsiXeHne
Ha peHTreHosckon Tpyoke 90 kB. MNMpocmoTp n3obpa-
xenmn KJIKT ocywecTBnsam ¢ MCNoJfib30BaHUEM MpPOo-
rpammHoro obecnedeHbs «OnDemand3D™ Dental» Ha
NepcoHanNbHOM KOMMbIOTEPE, BU3yanu3aumio CHUMKA
NnpoBOANIN B PEXUME MYNLTUNNAHAPHOMN PEKOHCTPYK-
umn (MPR) 3y6Hbix psgoB. CTaTuCTMyYeckmini aHanus
JaHHbIX NPOBOAUAN C NOMOLWbIO NporpamMmel StatTech
v. 4.2.6 (paspaboTtumk — OO0 «CtaTtTex», Poccus). Cta-
TUCTUYECKU 3HAYMMbIMW TMPU3HABANNCL pPe3yNbTathl
npun p<0,05.

Pesynbrathl. Kak nokasan ananns KJIKT cpegm Bcex
BbISIBNEHHbIX 3y060B (Nn=256) ¢ paHee 3ann1omMOnpoBaH-
HbIMW KOPHEBLIMW KaHanamm B 147 3ybax (57,42 %) npu-
3HaKM nepuanukanbHOW NaTonorMm oTCyTCTBOBaN, a B
109 3ybax (42,58 %) Habnoaanncek o4arn AecTpykLmm
KOCTHOW TKaHW B nepuanukanbHon obnactn. B 150 3y-
Bax (58,59%) Habnoganacb roMmoreHHass obTypaums
Ha BCEM MPOTSXEHNM KOPHEBOIO KaHana 4o BEPXYLUKMN
KOpHS. Mpn 3TOM NPU3HaKM annukasbHOro NeEPUOAOHTU-
Ta cpean Takmx 3y6oB Habnagannck Tosbko B 13,28 %
cnydaeB (n=34), Torpa Kak y ocTanbHbix 45,31%
(n=116) nccnepoBaHHbIX 3yOOB C KAYECTBEHHbLIM MJI0OM-
OMpOBaHMEM KOPHEBbLIX KaHasloB nepuannkanbHble
TKaHu 6b11n B HopMe (p<0,001). B 43 3ybax (16,79 %)
C YCTQHOB/IEHHbIM BbIBEAEHNEM MJOMBMPOBOYHOIO
Martepuana 3a npeaesnbl KOPHEBOrO KaHana B PaBHOW
cTeneHn HabnwJanucb NPU3HaKKU nepuanmkanbHOM
naTtosorMm u ee OTCYTCTBME, 4TO cocTaBuno 7,81 %
(n=20) n 8,98% (n=23) cooTtBeTcTBEHHO (P=0,997).
Takxe He BblN YCTaHOB/IEHbI LOCTOBEPHbLIE PA3/INYMS
cpeau 3y6oB C NIOMOMPOBAHMEM 00 BEPXYLLUKM KOPHS,
HO C HErOMOrEHHbIM 3aMOJ/IHEHMEM MPOCBETA KOPHE-
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BOrO KaHasa Ha BCeM NpoTsaxeHmn. Tak y 11 Takmnx 3y-
60B (4,29 %) NnpMCcyTCTBOBANN MPUIHAKM XPOHUYECKOIO
anukanbHOro nepmoaoHTUTa, a'y 8 aybos (3,13 %) ne-
pvanukanbHble TKaHu 6blin B HOPME, NMPY HEOAHOPO/ -
HOW 00TypaLnm KOPHEBOr0 KaHas a [0 BEPXYLUKN KOPHS
(p=0,3). B 3ybax c HegoCTaTO4YHOM rNyounHOK NIOMOU-
pOBaHMSA KOPHEBOro KaHan (n=27) n yCTaHOBMEHHbIM
NPONYLLEHHbIM KOPHEBbLIM kaHanom (n=17) B 100%
cny4aeB Habnwaanncb NpPU3HakmM XPOHMYECKOro anu-
KanbHoro nepmogoHTuta (p<0,001). PedynsraTthl Npo-
BeAEHHOro nccfieqoBaHns NnpeacTaBieHsl B Tabn. 1.
Bbl10 ycTaHOBNEHO, 4TO U3yYaeMble OLLIMOKM Ha 3Ta-
nax SHAOAOHTUYECKOrO BMELLIATEIbCTBA B PABHOW CTe-
NeHn CTaHOBUJIUCb NPUYNHON Heyaayu paHee NpoBe-
OEeHHOro ne4venus. Tak, cpeau 3y00B C YCTaHOBEHHOMN
nepunanukanbHOW naTtonornei ons KOPHEBbLIX KAHANOB
C HenonHow obTypauwnen coctaBmna 24,80%, HeBbl-
SIB/IEHHble KOPHEeBble KaHanbl Habntoganuck B 15,70 %
cny4yaeB, U3bbITO4HOE BbiBEAEHME MIIOMOMPOBOYHOIO
Matepuana 3a GU3nosorMieckoe CyxXeHne KOpHS, Bbl-
3BaBLUEe peakuMio annkanbHOro NepnuoaoHTa, cocrta-
Buno 18,30%, a HeogHOpoaHas 0b6Typauns KOPHEBOTO
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kaHana Habnopganacb B 10% KOpHeBbIX KaHanoB. Tak-
Xe, B 3TON rpynne 3y60B C NpU3HaKaMu XPOHUYECKOro
nepnogoHtmnta B 31,20% cnyyaeB KOpPHEBbIE KaHasbl
OblSI FOMOreHHO 3ana1oMOMpPOoOBaHbl 40 BEPXYLLKN KO-
H. PacnpepeneHne yCTaHOB/IEHHbIX OWNOOK 3HOO-
LOHTUYECKOro nevyeHns B 3ybax ¢ npnuaHakamMmm Bepxy-
LIeYHOro NepnoaoHTMTa NpeacTaBneHo Ha puc. 1.

B 3yb6ax 6e3 anukanbHol natonorum B 79 % cny4yaes
BCE KOpPHEBbIE KaHasbl Obl/I FTOMOreHHO 3anioMomMpo-
BaHbl 40 anekca. He3HauyMTenbHOE BbiBEAEHWNE MJIOM-
6unpoBoYHOro Mmatepuana Habnoganocb y 15,60 % kop-
HeBbIX KaHanoB. HeogHopoaHas o6Typaums KOPHEBOIO
KaHana 6bina BoisBneHa B 5,4 % cny4daesB (puc. 2).

OBCYXAEHUE

N3yuyeHne wn306paxeHnin KOMMbIOTEPHbLIX TOMO-
rpaMm nokasaso, 4TO Ka4eCTBO COBPEMEHHOIO 3HAO0-
OOHTUYECKOrO JIeYEeHUS 3a NOCNEeOHMNE HECKONbKO NEeT
3HAYNTENIbHO MOBbLICMNOCL. Tak COKPaTWUIOCb YMCIO
KOPHEBbIX KaHanoB C HenosHoih obTtypauvein. Hamun
Obino BbiBNeHo Bcero 10,54% Takux KOPHEBbIX Ka-
HasnoB, TOr4a Kak no AaHHbiM nccnepoBaHmin 3a 2011

Ta6nuuya 1. CTaTUCTMYECKNI aHaNN3 4aCTOThl BCTPEYAEMOCTM OIMOOK 9HAO0AOHTUYECKOMO NevyeHns B 3ybax
C nepuanukanbHbIMU MOPaXeHUIMN N C HEM3MEHEHHBbIM NEPUOAOHTOM

Table 1. Statistical analysis of the frequency of errors in endodontic treatment in teeth with periapical lesions

and with unchanged periodontitis

Bcero ot o6wero 3y06bl ¢ Hen3aMeHeHHbIM | 3y0Obl C NepuanuKasbHbIM
Owunbka YyucnauccriefoBaHHbIX| NepnoaoHTOM 57,42 % nopaxeHuem 42,58 % p
3y608B (n = 256), % (n=147), % (n=109), %
[omoreHHoe naomMbupoBaHMe KOPHEBO- 45,31 13,28 .
ro kaHana o BepxyLku kopHs (n = 150) 58,59 (n=116) (n=234) <0,001
HepocTtaTouHasa rnybuHa I'IJ'IOM@VIDOB&— 10,54 0 1(2,54 <0,001*
HWS KOPHEBOro kaHana (n = 27) (n=27)
BbiBeaeHve n1oMOUPOBOYHOIO MaTe- 8,98 7,81
puana 3a BepxyLKy KopHs (n =43) 16,79 (n=23) (n=20) 0,997
He BbISIB/IEH KOPHEBO KaHa 6,64 .
(n=17) 6,64 0 (n=17) <0,001
HeoaoHOPOAHOCTL 3ar|ont|eva npocee- 7.42 3,13 4,729 0,300
Ta KopHeBoro kaHana (n = 19) (n=28) (n=11)
* pas3nuyuns nokasaTesniein ctaTucTmyieckm aHadmmel (p <0,05)
* differences in the indicators are statistically significant (p < 0.05).
HeromoreHHasg BbiBegeHue
06Typaums l'omoreHHoe NNOMGUPOBOYHOrO
10,0 % nnombuposaHue maTepuana
He BbisgiBNeH 00 BEPXYLLUKN KOPHSA 3a BEPXYLLKY KOPHS

KOPHEBOW KaHan 31,2% 15,6 %

15,7 %

HeromoreHHas
06Typaums \
( 54 %
HepocTarto4yHas BbiBegeHune
rnybuHa naoMOUPOBOYHOrO FomoreHHoe
nnoMoerpoBaHus MaTepuana nnombupoBaHve
KOPHEBOro kaHana 32 BEPXYLUKY KOPHS [0 BEPXYLLKN KOPHSI
24,8 % 18,3 % 79,0 %

Puc. 1. PacnpeneneHne ycTaHOBNEHHbIX OLLNOOK
39HAOA0HTUYECKOTrO NleyeHuns B 3ybax ¢ npuaHakamm
BEPXYLUEYHOrO MEPUOAOHTMTA

Fig. 1. Distribution of established errors of endodontic
treatment in teeth with signs of apical periodontitis
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Puc. 2. PacnpeneneHne yCTaHOBIEHHbIX OLLIMOOK
9HO0A0HTUYECKOTrO fledeHuns B 3ybax ¢ HOpMasibHbIM
nepuoaoHTOM

Fig. 2. Distribution of established errors of endodontic
treatment in teeth with normal periodontitis
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n 2021 rr. KOPHEBbIE KaHaNbl C HEMOJIHOM 00Typauu-
el Habnopanuce B 46,6 % 1 12,6 % cny4yaeB cOOTBET-
CTBEHHO [5; 6]. BbiBegeHne nnomMObUpoBOYHOrO Marte-
pvana 3a npegenbl KOpHSA Mbl Habmogann B 16,79 %
cny4yaeB, B 3ybax, MMEKLWUX OAUH KOPHEBOW KaHain.
OTa owwunbka SHAOAOHTUYECKOrO Jie4eHUst OCTaeTcs
[OCTaTO4YHO YacTol, 4TO noaTBepXxaaeTcs pabotamu,
npoBeAEeHHbIMW paHee, N0 AaHHbIM KOTOPbIX 40NS Ta-
knx 3yb6oB cocTaBnsna 4,2-27% [2; 4-6]. BeposaTHo,
3TO CBA3aHO C NOrpeLwHoCcTaMn B onpegeneHum pado-
Yyeln oNHbI KOPHEBOIO KaHana u npeHebpexeHnem aTa-
nom kanmbpoBKN MacTep WTndTa Nnepeq niomomnposa-
HMEeM KOPHEBOro KaHana.

HeBbISIBNEHHBIN KOHEBOM KaHasfl, Kak cepbe3Has
ownbka, NPUBOAALLANA K Pa3BUTUIO BEPXYLLUEYHOro ne-
puogoHTUTa, Habnopancs B 6,64% cnyyaes. Cono-
CTaBNATb MNOJIy4YEHHbIE JAHHbIE C paHee NPOBeAEHHbIMU
NCcCneaoBaHUsaM AOCTAaTOYHO CIOXHO, TakK Kak BHYTPEH-
Hee cTpoeHue 3y6oB Bcerga MeeT 0COOEHHOCTUN U ak-
TMBHO MOABEPraeTcs U3y4YEeHMI0 B HACTOsLLEe BPEMS.
CnenyeTt OTMETUTb, Y4TO, Kak NpaBwuio, 3To 61N MONSPbI
BEpPXHel 4enioCTu, B KOTOPbIX UMENNCb BTOPOM U Tpe-
TUI JONOSIHATESNbHbIE KOPHEBbIE KaHaslbl B MeAnanbHO-
LLEYHOM KOpHe (purc. 3 1 4) n Monsipbl HUXKHEN YENOCTn
C OBYMSI KOPHEBbLIMM KaHanamun B AUCTASIbHOM KOPHE,
OAMH 13 KOTOPbIX HE BblN 3anIoMOBMpPOoBaH (puc. 5).

Puc. 3. KJIKT 3y6a 2.6: A — kopoHanbHas NPoeKkums,
B - akcuanbHas npoekums. OTcyTcTBYeT
NIoOMOUPOBOYHBIV MaTepuan B NPOCBETE TPETLETO
KOPHEBOro kaHana B MeananbHO-LWEYHOM KOPHE

Fig. 3. CBCT of the tooth 2.6: A — coronal projection,
B - axial projection. There is no filling material in the
lumen of the third root canal in the medial buccal root

JndodoHmusa
— T
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Puc. 4. KJIKT, akcnansHas npoekuuns, 3y6 2.6.
OTcyTCcTBYET NIOMONPOBOYHLIV MaTepuan B NpocBeTe
BTOPOro Me3no-06yKkasibHOro KOPHEBOIO KaHain,

B MeOuasibHO-LEe4YHOM KOpHe

Fig. 4. CBCT, axial projection, tooth 2.6.

There is no filling material in the lumen of the second
mesio-buccal root canal, in the medial-buccal root

Puc. 5. KJIKT 3y6a 4.6: A — KOpoHanbHas NPoeKums;
B — akcunanbHas npoekumsa. OTcyTcTByeT
NAoMOUPOBOYHBIV MaTepuan B NPOCBETE BTOPOro
KOPHEBOro kaHana B AMCTanbHOM KOPHe

Fig. 5. CBCT of the tooth 4.6: A — coronal projection;
B - axial projection. There is no filling material in the
lumen of the second root canal in the distal root
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Puc. 6. KJIKT 3y6a 2.1,
caruTTanbHas npoekums. MnoTtHoe
3anosiIHeHne KOPHEeBOro kKaHana
[0 annKanbHON KOHCTPUKLMMN

M y4acTOK pa3pxxeHme KOCTHOro
PUCYHKa B nNepuanmkasnbHom
obnactu 3yba 2.1

Wccneposanus / Scientific researches ‘ PEES

Puc. 7. KJIKT 3y6a 4.6: A — KopoHanbHas Npoekuus; B — carutTanbHas
npoekumsi. Ha carmtranbHOM NPOEKLMN BU3yann3npyeTcs y4acTokK
C HeoCcTaToYHOM 06TypaLmen B annkasibHOM 4YaCT KOPHS

Fig. 7. CBCT of the tooth 4.6: A — coronal projection; B — sagittal projection.
An area with insufficient obturation in the apical part of the root is visualized

on the sagittal projection

Fig. 6. CBCT of the tooth 2.1,
sagittal projection. Dense filling of
the root canal to apical constriction
and a thinning of the bone patternin
the periapical region of the tooth 2.1

B xope wuccnepoBaHusi OblNO YCTAHOBIEHO, 4TO
B 13,28 % cnyyaes cpean 3y60OB C rOMOreHHbIM MJI0M-
OMpoBaHMEM KOPHEBOrO KaHasna [0 BEPXYLUKM KOPHS
HabnoganMcb NepruanukasbHble nopaxeHus (puc. 6).
OuyeBUAHO, 3TO 6GbINO 0OYCNOBNEHO BTOPUYHBLIM Kapu-
€COM N HErepMeTU4YHOCTbLIO KOPOHKOBOWM pecTaBpaumnm
3y0a, a TakXXe OTCPOYEHHbIM HAJIOXEHMEM MNOCTOSIHHOM
naomMbbl Mocne 3HAO0AOHTUYECKOro JseyeHus. Kaue-
CTBEHHO 06paboTaHHble 1 0OTYPUPOBaHHLIE KOPHEBLIE
KaHanbl MOryT OblTb UHPULMPOBAHLI 32 CYET MUKPO-
npocadymBaHust 6GakTepui 4Yepe3 HeCOCTOATENbHbIE
BPEMEHHbIe N NOCTOsIHHbIE NNoM6bbI [11]. Tak xe, npo-
61emMa BO3HUKHOBEHUS MEPMOOOHTUTA B XOpPOLIO 00-
PTYpUpOBaHHbIX 3ybax cBf3aHa C 0OLEN3BECTHbLIM
$aKTOM O CNOXHOCTU BHYTPEHHEro CTPOeHUs 3yOO0B
C HannM4Ynem aHaToOMUYECKUX Bapuaumi, nepeLuenkos,
OTBETBJIEHMI KOPHEBLIX KAHAIOB HA Pa3HbIX YPOBHSIX,
YTO 3aTPYLAHSET MNOIHOLEHHYIO MHCTPYMEHTasbHYIO 00-
paboTky 1 Ae3uH@EKUUIO KOPHEBOro kaHana [8]. Tak,
MO MHEHWI0 HEKOTOPLIX aBTOPOB, 4YacTo, nNpu obTypa-
UMM 0o GpU3NONOrM4ecKoro CyxeHus rnybuHa niaom-
OrpoBaHNS OOCTUraeTCsa 3a CYET HarHeTaHus MnjaoMm-
OMPOBOYHOro Martepmana B HegOCTaTO4HO OYULLEH-
HbI 1 HECHOPMUMPOBAHHbLIN KOPHEBOWN KaHan [5]. MNpwn
noapo6HOM N3ydYeHUn N306paxxeHnii HEKOTOPbIX TaKUX
3y0O0B, HaMU ObINM BbISIBNIEHbI YH4ACTKM HE3AMOIHEHHbIE
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Abstract

INTRODUCTION. Endodontic posts play a vital role in strengthening debilitated teeth. They are luted into the
radicular space using dental cements that are generally resinous. Given that the forces faced by human teeth
are loading in nature and the stresses are accumulative, the bond strength of the interfaces at both the radicular
dentin and luting agent and the endodontic post and the luting agent needs to be evaluated. Micro pushout bond
strength (POBS) testing is done to determine these strengths. This experimental, in vitro study evaluated the
adhesion strength of endodontic posts cemented with different resin-based luting agents using micro-POBS.
MATERIALS AND METHODS. A total of 30 human lower incisors were selected and divided into three groups
(n=10), based on the type of adhesive resin cement used for luting. Prefabricated endodontic fiber posts
were inserted into the root canals of each tooth, and different resin types of cement — Estecem I, Multilink
Automix, and Relyx Ultimate. were used to cement the fiber posts. The micro-POBS test measured the bond
strength of the cemented pins to the root canal dentin.

RESULTS. The results showed that the mean POBS of Group B was higher than that of Group A and Group C.
The difference between the mean POBSs of Group A and Group C was not statistically significant (p>0.05).
CONCLUSION. The resin adhesive cement used can affect the POBS of endodontic posts to root canal dentin.
Clinicians should choose the appropriate resin cement for cementing endodontic posts to ensure a strong
and durable bond for a good clinical prognosis.
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Pesiome

BBEOEHUE. QHponoHTMYeCckue WTUGTH UrpatoT BaxKHYO PoJib B yKpernseHun ocnabrieHHbix 3y6oB. OHU
PUKCHPYIOTCS B KOPHEBOM KaHasie C MOMOLLbIO CTOMATONIOMMYECKNX LLleMEHTOB, KOTOPblE OObIYHO SIBNSIOT-
Csl CMOJINCTbIMU. YunThIBast, HTO Ha 3yObl YesloBeka BO34ENCTBYIOT MOCTOSIHHbIE HArPY3KM U HaKanaMBalTCs
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CTpeccChl, HeO6XOD,VIMO oueHMBaTb NPOYHOCTL CUeneHnd Kak MexXay KOpHeBbIM AEHTUHOM U CbVIKCI/IpyIOLLI,I/IM
areHToM, Tak 1 Mexay SHAOAOHTUYECKUM WTUGTOM 1 GUKCUPYIOLLMM areHToM. Jns onpeaeneHns aTux no-
Kasarenen NpoBOANTCS TECT HA MMKpOBbITankneaHne (POBS). 9To akcnepumeHTansHoe in vitro uccnegosa-
HWe OLEeHMBaNo NPOYHOCTb aare3nm SHAOOOHTUYECKUX WTUHTOB, 3aLEMEHTUPOBAHHbBIX PA3INYHLIMU CMO-
NAHbIMA (DVIKCI/IpyIOLLI,I/IMI/I areHtTamMu, C NOMOLbO TeCTa Ha MUKPOBbLITANKMBaHUE.

MATEPUAJbI N METOAbI. Bbino Bei6paHo 30 HMXHMX pe3LLOB YesioBeka 1 pasaeneHo Ha Tpu rpynnbl (n = 10),
B 3aBNCMMOCTU OT TUMNa NCMNOJIb30BAHHOIO aaAre3nBHOro CMOJIAHOIro uemMeHTa. B KOPHEeBbIEe KaHabl KaXa0ro
3y6a 6blnn yCTaHOBNEHbI NPEABAPUTENBHO U3rOTOB/IEHHbIE 3HAOOOHTUYECKME CTEKNOBOIOKOHHbIE WTUd-
Thbl, KOTOPbIE GUKCUPOBANNCH C NCNONb30BAHNEM PA3/INYHBLIX CMONCTLIX LeMeHToB: Estecem I, Multilink
Automix 1 Relyx Ultimate. C nomoLLbio TECTa HA MUKPOBbLITANIKMBaHME OLEHMBAIaCb MPOYHOCTb CLIEMIEHUS
3aueMeHTNPOBaHHbIX LIJTI/I(DTOB C 0EHTMHOM KOPHEBOIro KaHana.

PE3YJIbTATbI. Pesynsrathl nokasanu, 4To cpegHee 3HadeHve POBS B rpynne B 66110 Boille, 4em B rpynnaxAu C.
Pasnunuve mexay cpegHumm 3HaveHmsmMu POBS B rpynnax A n C He 6b110 CTaTUCTUYECKM 3Ha4YUMbIM (p > 0.05).
SAKJTIOHEHUE. Ncnonb3yeMblii CMONSIHOM aare3nBHbI LEMEHT MOXET BAMSTb Ha POBS 3HA040HTUYECKUX
WTNDTOB K AEHTUHY KOPHEBOMO KaHana. Bpaun AokHbl BeIOMPaTb NOAXOASLLMIA CMOJIIHOW LEeMEHT A1s Le-
MEHTUPOBAHUS SHOOAOHTUYECKUX WTUPTOB, 4TOOLI 06eCcneynTb NPOYHOE U AONTOBEYHOE COeAUHEHnE ANS
xopowero KnnHn4eckoro nporHo3sa.

Kniouesbie cnoBa: SHAOAOHTUYECKME LWUITUPTBI, KOMMO3UTHbBIE PUKCUPYIOLLME areHTbl, NPOYHOCTb aare3nm
npn MUKPOBbLITAJIKNBAHUN, KOMMO3UTHbIN LEMEHT

UHdopmaumna o ctatbe: noctynuna — 08.08.2024; ncnpasneHa — 22.08.2024; npuHarta — 23.08.2024
KoH$AUKT nHTepecoB: ABTOPLI cCO0OLLa0T 06 OTCYTCTBUN KOHPNMKTA UHTEPECOB.
BnarogapHocTu: ®rHaHCUPOBaHKE U MHAMBUAYaNbHbIE 61AroAapHOCTY ANs AEKNapUPOBaHUS OTCYTCTBYIOT.

Ana uutuposanua: '/Amuko Y., Arrapsan LU., MaTyp A., Cusunnuka C., la Poza [1.P.M., fopaccuuun ., Xe-
60sH A.T., ®unopunno J1., Neaynna 3. CpaBHMUTENbHAA OLLEHKA NPOYHOCTU aare3um ¢ NOMOLLbIO TECTOB Ha
BbITa/IKNBAHNE 3HOOOOHTUYECKUX WTUPTOB, LEMEHTUPOBAHHbBIX PA3INYHBIMU TUNAMU KOMMO3UTHbIX Lie-
MeHTOB: nabopaTtopHoe nccnenosaHne. SHaoaoHTUS Today. 2024;22(3):236-243. (Ha aHrn. a3.) https://doi.

org/10.36377/ET-0039

INTRODUCTION

Endodontic treatment may become necessary due
to extensive caries, trauma, fractures, and periodontal
pathologies, which have led to the development of an ir-
reversible pulpal pathology, such as irreversible pulpitis
or necrosis or even in vital healthy teeth that require in-
tentional endodontic treatment even in the absence of
any pulpal or periapical pathology [1-3]. When there is
extensive loss of tooth structure, and the tooth is debili-
tated at both the macro (visible tooth loss) and the micro
(depletion of inorganic content) levels, and in order to
restore its form and function, the tooth needs to be re-
inforced using an endodontic post. The most commonly
used pre-fabricated endodontic posts in restorative
dentistry, today, are fibre posts [3; 4]. These posts are
cemented into the radicular space using luting agents
which could be - GIC-based, zinc phosphate-based,
or resin-based luting systems. Using a system that pro-
vides a seamless interface- a monobloc, with the root
canal dentin — luting agent-post system, would be ideal,
as it would be biomimetic. The endodontic post on its
own is incapable of binding to root dentin, and requires
a luting agent, which on the one side bonds to the dentin
and on the other side bonds to the endodontic post [5-7]

Research has shown that adequate post-endodontic
reconstruction gives the devitalized tooth, a functional
capacity almost equal to that of the vital tooth, and the
long-term success of endodontic treatment depends
on the execution of a suitable coronal restoration, which
guarantees a coronal seal and mechanical reinforce-
ment to the treated dental biostructures [8].

Over the years there has been a slow but steady shift
away from luting agents like GIC and ZnPO,, which are
used primarily to cement metal-based post systems,
to the adhesive resin systems and calcium silicate
material-based cements for the luting of the fibre and
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fibre-reinforced posts. The adhesive luting agents are
categorized as per generations and newer and newer
systems enter the market periodically. The clinician is
hard-pressed to choose these and it is generally the
ready availability and the cost of the luting agent which
dominates the selection of the luting system [9].

Achieving a “monoblock” within the radicular space
is a desirable but intangible goal. Given the varied ma-
terials involved in the tertiary kind of monoblock which
is typically created in the root canal space, the best that
could happen would be to have retention of the root ca-
nal filling material or posts within the radicular space
and the transmission and eventual dissipation of forces
via the luting cement [10-12].

Using a micro pushout BS test on luting agents mi-
mics the dynamic forces that a tooth faces during masti-
cation and itimpacts the integrity of the bond of the luting
agent with the post and the radicular dentin [13; 14].

AIM

This experimental analysis aimed to compare the
retentive capacity of quartz fibre posts, when luted into
the root canal using three different resin-based types of
cement — Estecem Il, Multilink Automix, and Relyx Ul-
timate, using an in vitro experimental test model - the
micro-POBS, to highlight their efficacy, predictability,
and differences and to take stock of the current techno-
logical and product situation. It would thus allow the cli-
nician to make an informed choice about the choice of
a luting agent based upon the moduli of elasticity rather
than an adhesive strength test. Further the evaluation of
the mode of failure in the samples allowed for identifi-
cation of the adhesive interface that displayed the most
instances of failure — radicular dentin — luting agent
interface vs. post — luting agent, which meant that the
bonding procedure could be improved at that interface.
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MATERIALS AND METHODS

Study design

The present experimental study used three types
of cement for cementing endodontic pins are, as de-
scribed below:

— Estecem Il, used for group A cementation — Bis-
GMA, TEGDMA, Bis-MPEPP, Silica-Zirconia Filler;

— Multilink Automix, used for group B cementation —
Dimethacrylate and HEMA,;

— Relyx Ultimate, used for group C cementation -
Methacrylate monomers.

Sample size and sample preparation

The sample size was calculated using G-Power
3.1.9.7. A power analysis was performed where a=0.05,
Power = 0.80 and Effect size 0.91. A total of 30 sample
size was calculated, divided into (n=10) in each group.

30 human lower incisors without caries were selec-
ted, which had been extracted due to periodontal caus-
es, and were subjected to photographic and radiograp-
hic examination, to verify the presence of only one non-
calcified straight canal and to exclude the presence of
fractures. The narrow diameters of the mandibular inci-
sors are consistent across all the teeth and are thus good
to use in the micro-POBS, giving standardized results.

After extraction, the teeth were autoclaved and
stored at room temperature in 2% glutaraldehyde to
maintain disinfection and maintain hydration [15].

The teeth were cut 1 mm above the cementoenamel
junction with a diamond bur. 856 012 Komet (Komet,
Lemgo, Germany), under abundant irrigation. The ca-
nal patency was established by using 8 and 10 number
K-Files. Cleaning and shaping were done for all the
teeth with the M-two system, and the apex was en-
larged up to MTwo Apical A3 25/45. Irrigation was done
with EDTA 17% (EDTA canal cleaner, Dentalica, Milan,
Italy) and hypochlorite 5.25%. Canals were obturated
with Touch and heat and the compaction of the obtu-
ration was radiographically assessed, and repeated
when voids were detected in the apical one-third. The
post space was prepared with a TokuDrill (Tokuyama
Dental Corporation, Tokyo, Japan) at 15000 rpm un-
der a microscope, by the same operator. VersaBrush
Endobrush (Vista, Dental Products, Racine, WI, USA)
with 10,000 rpm pumice was used to remove any gutta
perch residue from the post-space, which was then
confirmed under a microscope. The teeth were then
divided into 3 groups of 10 each, depending upon the
type of luting agent being used.

— Group A (n=10), cementation with Estecem Il;

— Group B (n=10), cementing with Multilink Automix;
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— Group C (n=10), cementing with Relyx Ultimate.

The posts were treated with alcohol and air-dried
before use. Each luting agent was manipulated as per
the manufacturer’s instructions and posts were luted to
the radicular dentin. After curing the luting agent, the
fit was confirmed radiographically and the extra post
length was allowed to remain for ease of slicing the
samples. A high translucency, variable taper quartz fi-
ber radiopaque post system called TokuPost was used.
This is pre-silanized and was used for all the samples.
The slices were prepared by making horizontal cuts with
a diamond saw (Isomet, Buehler; Lake Bluff, IL, USA) at
250 rpm under abundant irrigation, obtaining 5-6 sam-
ples from each tooth having an approximate thickness
of 1 mm. Each slice was marked with an indelible marker
on the apical side. The thickness of each slice was con-
firmed with an electronic gauge (accuracy 0.01 mm).
48 samples were obtained from group A, of which
27 were from the coronal third of the tooth, 21 were from
the middle third of the tooth, 58 were from group B, of
which 30 were from the coronal one-third, 28 were from
the middle-third, 57 from group C, of which 30 from the
coronal one third, 27 from the middle third (Fig. 2, 3).

Push-out test

The micro push-out test was performed at the Uni-
versity of Siena (Siena, Italy). The machine used is
a Universal Testing machine on which a cylindrical pis-
ton (Triax Digital, Controls, Milan) has been mounted,
which directs the pressure load on the pin at a speed
of 0.5 mm/min (Fig. 4, 5).

Statistical analysis

The data was entered and analyzed using the Statis-
tical Package for Social Sciences (SPSS) for Windows,
Version 28.0 (Armonk, NY: IBM Corp) Confidence inter-
vals were set at 95%, and a p-value < of 0.05 was con-
sidered statistically significant. One-way ANOVA was
applied to compare the three luting agents and post hoc
test was applied for intragroup significance.

RESULTS

The statistical analysis shows higher force values
for group B (Relyx Ultimate 16,74 2,48 MPa), compared
to groups A (Estecem Il 11,06 2,76 MPa) and C (Multi-
link Automix 10,73 2,73 MPa), which report no statisti-
cally significant differences (Table 1, 2). An analysis of
the modes of fractures shows a prevalence of adhesion
failure between cement and dentine compared to adhe-
sion between pin and dentine.

(MPa) Standard deviation (DS) for the group, Me-
dian, and fracture (Fig. 6).
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Fig. 1. Materials used for cementation in Group A, B, and C and samples
Puc. 1. Matepuansl, ICNONb30BaHHbIE 415 LLEMEHTMPOBaHMS B rpynnax A, B u C, n o6pasupl
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Total length 15 mm 5.5mm
Length on capacity part 1.5mm
(cylindric) [
Length on capacity part 8 mm 8 mm
Capacity diameters 1.05-1.25-01.45
Apical diameters 20.55-J0.75-21.95

7 mm
Total length 18 mm J
Length on capacity part
(cylindric) & )
Length on capacity part 11 mm r11mm
Capacity diameters 1.25-31.45-1.65
Apical diameters 20.55-J0.75-21.95 J

Fig. 2. Description of TokuPOST endodontic pins
Puc. 2. OnucaHve aHOogoHTUYeckux wtngtos TokuPOST

Fig. 3. Radiographical examination of some samples Fig. 4. Sample preparation for push-out testing
after hardening of the pins Puc. 4. MNoarotoska 06pasLos 419 TeCTUPOBaHWS
Puc. 3. PeHTreHonormnyeckoe obcnenoBaHme Ha BblTankneaHue

HeKoTopbIX 06pas3LLOB Noce 3aTBepaeBaHNs LTUGTOB
— — — — — W
D E F

G H |

Fig. 5. The rootis cut into slices 1 mm thick after the pin is cemented, a force is applied
to each slice until the pin is dislocated

Puc. 5. KopeHb pa3pesaeTcs Ha cpedbl TONWMHON 1 MM Nocne LeMeHTUpoBaHus WTngdTa,
K KaXaoMy cpesdy NpukiaabiBaeTcsd cuna o Tex nop, noka WwrndTt He CMeCTUTCS
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Table 1. Statistical analysis for individual root regions
for each group

Ta6nuua 1. Ctatuctmyeckuin aHanms
OTAENbHbIX 06nacTelr KOPHS A5 KaX A0 rpynnbl

Group R°.°t Mean+DS | Mean=DS Median DC|PC | DF
region
Cervical | 11.76+2.78

EST 11.06a+2.76| 10.73 | 16| 8 |24
Middle |10.40+3.85
Cervical|17.79+2.96

REL 16.74b+2.48| 16.62 | 17| 8 |33
Middle |15.56+3.35
Cervical|11.24+2.20

MUL 10.73a+2.73| 10.64 |36| 2 |19
Middle |10.20+3.28

Note. EST: Estecem Il, REL: Relyx Ultimate, MUL: Multilink
Automix, DC: failure adhesion between dentine and cement,
PC: failure adhesion between post and cement, DF: fracture
of the element. Values with the same letters indicate non-
significant differences (p >0.05).

lNMpumeyarne. EST. Estecem IlI, REL: Relyx Ultimate, MUL:
Multilink Automix, DC: oTka3s aareanuv mexay 4EHTUHOM U Le-
MeHTOM, PC: oTkas agresann mexay WwindTomM U LEMEHTOM,
DF: nepenom anemMmeHTa. 3Ha4eHNs C 0AMHAKOBbIMU OyKBamMm
yKa3sblBaloT Ha He3HauYUTeNbHbIE pasnuyus (p >0.05).

Table 2. Mean and (MPa) standard deviation (DS)
for individual root regions for each group

Ta6nuua 2. CpeaHue 3Ha4YeHUs 1 cTaHaapTHOe
oTkJIoHeHue (MIa) onsa oToenbHbiX 06nacTen KOpHSA
005 KaX 40 rpynnbl

Coronal Region Medial Region
Group

Mean (MPa)+DS Mean(MPa) DS
EST 11.76*(MPa)+£2.78 10.4%(MPa)+3.85
REL 17.79°(MPa)+2.96 15.56°(MPa’+3.35
MUL 11.243(MPa)+2.21 10.2%(MPa)+3.23

Note. EST: Estecem Il, REL: Relyx Ultimate, MUL: Multilink
Automix, Values with the same letters indicate non-significant
differences (p > 0.05).

lNMpumeyvarnne. EST. Estecem Il, REL: Relyx Ultimate, MUL:
Multilink Automix. 3HayeHua ¢ oanHakoBbIMK ByKBaMU yKa-
3bIBAIOT HA HE3HAYUTENbHbIE pasnuyus (p >0.05).

Push-out-medio — One-way ANOVA data

Multilink —
Relyx _|
Estecem Il —|
0 5 10 5 20

Fig. 6. Statistical analysis One-way ANOVA
third medium results

Puc. 6. Ctatuctnyecknin aHanns: pesynbraThbl
0AHOMAKTOPHOro ancnepcuoHHoro aHanmaa (ANOVA)
0N TpeTben cpeapbl
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DISCUSSION

Non-vital dentin demonstrates singularly distinct
properties from that of vital dentin. The major diffe-
rences are:

— reduction in the modulus of elasticity;

—reduction in the hydration of the dentin (loss of
freely bound water);

—loss of mineral content from the dentin owing to
chelating agents and irrigating solutions;

— actual loss of dentin due to the shaping with root
canal instruments;

— crack initiation and propagation in the intertubular
dentin.

This makes it vulnerable as an adhesive substrate,
particularly in the radicular space where removing the
smear layer is also difficult. This study thus sought to ex-
amine the micro push-out bond strengths of three com-
mercially available adhesive systems — Estecem I, Mul-
tilink Automix, Relyx Ultimate for the luting of endodon-
tic posts, commercially available as Tokuposts [3; 9].

The adhesives on the market are either etch-and-
rinse or self-etch, and in the past, while the etch-and-
rinse systems were used in the radicular space, the
self-etch type of adhesive was indicated for use in the
coronal area, and its use was not indicated in the radi-
cular space [16]. Recently though the advances in the
science of self-etch bonding agents have seen arise in
the usage of self-etch in the radicular space.

This type of adhesive is intended to simplify the clini-
cal procedure, as they include acids and hydrophilic
monomers, in the same bottle, which are intended to
demineralize and infiltrate enamel and/or dentine and
do not require pretreatment of the substrate.

Estecem Il cement has been chosen because it is
a material recently introduced in the market, of which
data do not yet exist in the literature. In contrast, the
cement Multilink Automix and Relyx Ultimate have both
been chosen as they are widely used in clinical practice,
and have the same type of polymerization mechanism
and adhesion as that of Estecem Il, but different mo-
nomers. The evaluation of the luting agent’s efficacy is
done by micro-POBS, along with an assessment of the
mode of failure [17-21].

The push-out test is the most reliable and most used
test for evaluating the bonding force between endo-
dontic fiber posts and root canal dentin, as it closely ap-
proximates the dynamic masticatory forces that a func-
tional tooth is subject to. Micro POBS also shows far
fewer premature failures [22].

In this study, a load was applied via a piston only on
the luted post, without contacting the root canal walls.
As opposed to push-out tests, the micro push-out tests
allow for the distribution of forces across the interface
more uniformly and permit microscopic evaluation of
the various regions of the sample separately to deter-
mine the fracture modes of individual samples [23-26].

Thefibre posts cemented with Relyx Ultimate cement
(16.74-2.48 MPa) showed a higher retention than those
cemented with Multilink Automix (10.73-2.73 MPa) and
Estecem Il (11.06-2.76 MPa) (p<0.05), which do not
show statistically significant differences between them
(p<0,05) [27].

The bond strengths achieved with the etch and rinse
adhesive decrease corono-apically similar to the self-
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etch adhesives. Since the bonding mechanism in this
group is based on micromechanical retention following
elimination of the smear layer and exposure of dentinal
tubules, a decrease in bond strength from the coronal
part towards the apical segment can be attributed to
the partial removal of the smear layer and various other
debris including remnants of gutta-percha, preventing
unilateral, seamless contact of the adhesive cement
with the radicular wall [28].

The same result was seen in this study when the mid-
dle third and coronal third of the radicular dentin were
examined and compared. No literature is available on
Estecem Il cement, due to the recent marketing and
therefore it is not possible to compare our results with
those of other studies. According to information pro-
vided by the manufacturer, Multilink Automix cement
has been used in conjunction with the self-etching,
self-curing Multilink Primer A&B adhesive system. The
combination of Multilink cement with the indicated ad-
hesive system accelerates the curing of cement, ma-
king it more efficient. Relyx Ultimate cement is a com-
bination with Scotchbond Universal adhesive, and con-
tains 10-methacryloyloxydecyl dihydrogen phosphate
(MDP) monomer, which increases the chemical bond
established between phosphate groups and residual
hydroxyapatite crystals on the structure of dentine col-
lagen fibres [28-30]. This chemical bond reduces the
degradation of the hybrid layer and shows greater water
stability than other functional monomers. The different
chemical properties peculiar to the various types of ce-
ment could justify the results obtained.

An analysis of the results for the two root regions
shows that the values obtained are slightly higher for the
third coronal relative to the middle third, but the diffe-
rence is not statistically relevant (p<0.05) (Table 2).
This can be justified by an incomplete polymerization
even if the cement is dual, a lack of photoactivation can
make their self-polymerization only partially efficient,
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on the precision of endodontic access cavities:
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Abstract

AIM. To assess the impact of computer-assisted navigation techniques on the precision of endodontic access
cavity preparation.

MATERIALS AND METHODS. A systematic review was conducted following the PRISMA 2020 guidelines.
Articles were searched for online using electronic databases, including Scopus, PubMed, Cochrane, and
Web of Sciences. The success rate of root canal location using computer-aided navigation techniques in root
canal access cavity preparation, along with the time required for cavity preparation and the extent of tooth
substance removal were assessed in this review. After eliminating duplicate articles and applying inclusion
criteria, 10 studies were chosen for analysis.

RESULTS. Accuracy in location of root canal is significantly higher in the static and dynamic navigation
group compared to the conventional group. Also, computer-aided static and dynamic navigation techniques
removed significantly less tooth substance compared to conventional groups. Moreover, static navigation
technique took significantly less time for access cavity preparation than conventional while there was no
significant difference in the time taken for access cavity preparation between dynamic navigation technique
and conventional technique.

CONCLUSION. The root canal access cavities prepared using static and dynamic computer-aided navigation
techniques are highly precise in detecting the root canal system, require less tooth substance removal, and
take less time to complete.
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Pe3iome

LLE/b. OueHnTb BAUSIHME KOMMbBIOTEPHbIX HABUIALMOHHBIX TEXHONOMNIA Ha TOYHOCTb NOArOTOBKM MOJIOCTH
[0CTyna B KOPHEBOW KaHai.

MATEPUAJIbI U METO/ZbI. Bbin npoBeaeH cuctematndyeckmini 0630p B COOTBETCTBUM C PYKOBOASLLMMU
npuHumnamm PRISMA 2020. Mownck cTatel 6bi1 NPOBEAEH B 3NIEKTPOHHbLIX 6a3ax AaHHbIX, BKIOYas Scopus,
PubMed, Cochrane n Web of Sciences. B gaHHOM 0630pe oueHNBaNINCb YCMNELHOCTb HaX0XAEHUSI KOPHEe-
BOrO KaHajna C MCNOoNb30BaHMEM KOMMbIOTEPHOW HaBurauuv npy NoAroToBKE NOMAOCTM AOCTyNa B KaHan,
a TakXxe Bpems, Heobxoanumoe Ans NoOAroToBKM NOA0OCTU, M 00bEM yaansemoro 3yOHoro BewecTtsa. locne
yCTpaHeHus Ayo6nnpyowmxcs cTaTtein u NPUMEHEHNss KPUTEPMEB BKJIIOYEHNS Ans aHann3a 6bino 0TobpaHo
10 nccnepoBaHuin.

PE3YJIbTATbI. TO4HOCTb HAXOXAEHUSA KOPHEBOrO KaHaNa 3HaYMTENIbHO Bbille B FPyrnne CO CTaTUYeCKom 1 an-
HaMN4YEeCKOW HaBUraumem no CPaBHEHUIO C TPAANLMOHHON METOOMKON. TakXkXe KOMMbIOTEPHbIE CTaTUYECKME
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1 AMHaMUYeckne HaBUraLMoHHbIE TEXHONOMMUM yaansamn 3Ha4nTelbHO MeHbLLIEE KONTMYECTBO 3yOHOro Belle-
CTBa N0 CPaBHEHUIO C TPAAVLMOHHBIMN MeTogaMun. bonee Toro, ctatnyeckas HaBUrauMoHHas TEXHUKA 3aHs -
na 3Ha4YNTENIbHO MEHbLLE BPEMEHM 14 MOArOTOBKM NOSIOCTM 40CTYMNa, YeM TpaauLMoHHAsa MeToamka, toroa
KaK 3Ha4YNTENbHOWM Pa3HMLbl BO BPEMEHU MEXAY OMHAMUYECKON HaBUraunem n TpagmumoHHON MEeToOMNKOM
He 6bl10.

BbIBO/. MNonoctn foctyna B KOPHEBOM KaHa, NOArOTOBAEHHbIE C UCMOJIb30BAHNEM CTATUYECKOM N AMHA-
MWYECKOWN KOMMbIOTEPHOW HaBUraumm, 06naaatT BbICOKON TOYHOCTbIO B OOHaPYXXEHUN CUCTEMbI KOPHEBLIX
KaHasnoB, TPebyOT MeHbLLIEro yaaneHmns 3ybHOro BeLecTBa 1 3aHUMalOT MEHbLLIE BPEMEHU Ha BbINONIHEHME.

Kniouesble cnoBa: KOMMNbIOTEPHAA HABUraums, AMHaMnyeckasa Hasuraums, HanpasseHHOEe OTKPbITUE A0CTY-
na, cratndeckad HaBurauma

UHdopmauuna o ctaTbe: noctynuna — 10.08.2024; ncnpasneHa — 15.08.2024; npuHata — 25.08.2024
KoHdnuKT nHtepecos: ABTOPbI CO0OLLAIOT 06 OTCYTCTBUMN KOHPANKTA UHTEPECOB.
BnaropgapHocTu: duHaHCUpPOBaHWE U NHAMBMAYaNbHbIE 61arogapHOCTY ANs AEKNapUPOBaHUS OTCYTCTBYIOT.

Ana uutuposanua: Kewapanun MN.P.,, Arrapsan C.A., Natenb H.K., Matens Ox.A., Matun O.A., Mogmn C.X.
BnnsiHne TexHonorui KOMMbIOTEPHOW HaBMrauumM Ha TOYHOCTb OOCTyna B NOAOCTb 3y6a npw 9HAOAOH-
TUYECKOM JIEYEHUU: CUCTEMATMYECKNn 0630p U MeTa-aHanu3. SHAoAoHTus Today. 2024;22(3):244-253.

(Ha anrn. 93.) https://doi.org/10.36377/ET-0041

INTRODUCTION

The goals of root canal therapy (RCT) include achie-
ving precise access opening, as well as proper biome-
chanical shaping, cleaning and three-dimensional(3D)
filling of the entire root canal system (RCS) in order to
ensure a hermetic seal [1]. Failing to meet these ob-
jectives can result in poor treatment outcomes. Of all
these steps, preparing root canal access cavities is the
crucial first step in successful endodontic treatment.
However, itis also one of the most challenging aspects,
often considered the foundation upon which all other
endodontic procedures depend. Traditionally, this is
done freehand based on the operator’s clinical expe-
rience and understanding of the tooth morphology, as
dictated by the extent of the lesion and the tooth struc-
ture already lost [2]. Anatomical features of the pulp
chamber as described by the principles of Krasner and
Rankow, are used to locate the canal orifices, often
aided by dental loupes or dental operating microscope
to reduce iatrogenic errors [3].

Negotiating canals and creating a glide path after
this step is easier and less cumbersome, however, in
certain conditions, the entry into the canal orifice and
its subsequent pre-flaring to achieve a glide path, due
to a condition like obliteration of the pulpal chamber
or of the canal itself, can extend treatment times and
could also lay the groundwork for iatrogenic errors.
Technical failures, such as missing canals, weakened
tooth structure, tooth perforations or transportation of
canal can lead to a compromised outcome, a reduction
in the time to failure and may necessitate tooth extrac-
tion sooner rather than later. In cases where the tooth is
a strategic one or the systemic condition of the patient
precludes extraction, the extraction of teeth could be
disastrous for the patient, and it demands that heroic
efforts be made to locate the obliterated canals and
treat them [3; 4].

Cone beam computed tomography (CBCT) is use-
ful in such complex cases where conventional 2D radio-
graphs fail to provide the necessary information to gain
access into the calcified chamber and canal. CBCT on
the other hand is able to provide a clear 3D representa-
tion of the tooth and is a more reliable method for under-
standing the root canal system and negotiating canals.
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When comparing treatment done with traditional radio-
graphs vs. that done with CBCT, the latter was found to
have greater accuracy and lesser iatrogenic errors. The
availability of 3D data enables the operator to better un-
derstand the morphology and assists in creating a men-
tal 3D map of the root canal system [5].

Recently, the concept of guided endodontics has
been introduced, where 3D data can be integrated
with the surface information of teeth, obtained by
using an intraoral scanner to design and 3D print
a guide for access cavity preparation. Preliminary
studies have demonstrated a high accuracy with
this method, comparing the actual drilled path to the
planned treatment without being affected by the vari-
able of the operator’s skill. Furthermore, using a guide
for the procedure reduces chair time. This innovative
approach could assist clinicians during treatments,
minimize unnecessary removal of tooth structure,
avoid complications, and consequently enhance the
prognosis of the treatment [1].

Guided endodontics can be classified into static
and dynamic types. The static approach involves crea-
ting 3D printed templates using CBCT images, sur-
face scans, and virtual imaging software. The dynamic
navigation system (DNS) employs a computer-assisted
guided technology originally developed for precise im-
plant placement. This system provides real-time feed-
back to the clinician about the drill path being prepared
during treatment. It employs multiple cameras and
motion tracking devices connected to both the dental
handpiece and the patient, constantly comparing the
actual drill path with the planned one using specific
software on the CBCT images of teeth [6]. Numerous
clinical applications of computer-assisted navigation
in endodontics are emerging, highlighting the need for
a systematic review and quality assessment of the lite-
rature to better understand this new treatment concept.

This systematic review aims to assess the impact of
computer-assisted navigation techniques on the preci-
sion of endodontic access cavity preparation. It tests
the null hypothesis (HO) that there is no significant dif-
ference in the effectiveness of different computer-as-
sisted navigation techniques regarding the precision of
endodontic access cavities.
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MATERIALS AND METHODS

1. Study design

This systematic review was conducted following the
PRISMA guidelines. It is registered with the number
CRD42024579912 in PROSPERO. The review adhered
to the PRISMA 2020 Checklist and was carried out in
line with current recommendations for endodontic sys-
tematic reviews and meta-analyses.

PICO Question: What is the impact of computer-aid-
ed navigation techniques on the precision of root canal
location, the time required, and the amount of tooth
substance removed during endodontic access cavity
preparation?

— *Population*; Teeth undergoing endodontic ac-
cess cavity preparation with the assistance of compu-
ter-aided navigation techniques.

— *Intervention*: Use of computer-aided navigation
techniques for performing endodontic access cavities.

— *Comparison*: Endodontic access cavities per-
formed using either static navigation (SN) or dynamic
navigation (DN) systems.

— *Outcome*: The precision of canal location, the
time taken to complete the procedure, and the extent
of tooth substance removed during endodontic access
cavity preparation.

An electronic search was carried out using the
following databases: PubMed, Scopus, Cochrane,
and Web of Sciences. The search assessed all the
literature published internationally till December
2028. Thirteen medical subject heading (MeSH) terms
were included in the search: “endodontic access
cavity”; “conservative access cavity”; “guided ac-
cess cavity”; “navigation access cavity”; “ninja access
cavity”; “minimally invasive access cavity”; “static
navigation”; “dynamic navigation”; “cone beam navi-
gation”; “guided access opening”; “computer-aided
navigation”.

(a) Eligibility criteria

Inclusion criteria:

1) articles published in the English language or those
having a summary in English;

2) case series;

3) randomized controlled trials;

4) randomized experimental trials.

[Studies in which endodontic access cavities were
performed using computer-aided techniques (either
static or dynamic navigation techniques) were included.]

Exclusion criteria:

1) clinical case report < 3 cases;

2) systematic reviews;

3) in vivo studies;

4) abstracts;

5) letters to editors.

(b) Data collection and data items

Two authors conducted an initial comprehensive
screening to identify articles meeting the eligibility cri-
teria. Full-text articles were retrieved for further evalu-
ation if they met the inclusion criteria. Articles with in-
sufficient data were excluded. Discrepancies were re-
solved through discussion until agreement was reached
between the two primary authors.

(c) Data extraction

A Microsoft Excel spreadsheet (Microsoft Corpora-
tion, Redmond, Washington) was specifically designed
to document inclusion and exclusion criteria, along with
detailed reasons for data extraction processing. Two
authors comprehensively selected the studies, and
any discrepancies were resolved through discussion to
reach a consensus.

2. Flow diagram

10 articles were selected after the selection process
for final qualitative and quantitative analysis which has
been described in the following flow diagram (Fig. 1).

Records identified from:

Identification Databases (n = 4634)

Registers (n=0)

A 4

Records removed before screening:
® Duplicate records removed (n =2356)
® Records marked as ineligible (n=135)
® Records removed for other reasons (n =0)

A

Records screened

A 4

(n=2143)

Records excluded
(n=846)

y

Reports sought for retrieval

v

Reports not retrieved

Screening (n = 1297) (n — 236)
A
Reports assessed for eligibility | Reports excluded:
(n=1061) | ® Articles published in language other than English

e Clinical case report with <3 cases
® Systematic reviews

3 ® Abstracts, letters to editors and short communication etc.

Studies included in review
Included

(n=10)

Fig. 1. Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) Flow diagram

Puc. 1. narpamma notoka cornacHo lNMpuHuunam npeanoyTuTenbHOM OTYETHOCTHU
Ans cuctemaTmyeckmx o063opoB 1 meTa-aHanmaos (PRISMA)
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RESULTS

1. Methodological quality assessment
of included studies

Methodological quality assessment of the selected
studies was done using Jadad scale and Delphi scale
as given below.

(a) Jadad Scale

The Jadad was used to assess the methodological
quality of the selected in clinical studies to evaluate risk
of bias. This scale comprises five items that assess ran-
domization, researcher and patient blinding, and a de-
scription of losses during follow-up, resulting in a final

0630psbl / Reviews ‘ 247

score of 0-5, with scores less than 3 being deemed low
quality (Table 1).

(b) Delphi Scale

The Delphi technique, developed by the RAND Cor-
poration, is an iterative, multistage consensus process
where individual opinions are combined into a group
consensus. In Delphi studies, several rounds of sur-
veys (typically two or three) are conducted, allowing
for anonymous feedback and adjustments to ratings
with the goal of reaching a consensus. This method is
widely used for developing clinical practice guidelines
and quality indicators, as well as in creating reporting
guidelines and criteria for the appropriateness of inter-
ventions or core outcome sets (COS) (Table 2).

Table 1. Methodological quality assessment using the Jadad scale
Ta6nuua 1. OueHka MeTo40/I0rM4eckoro kKa4ecTea ¢ MCMnonb3oBaHueM LKanb! Axanan,

Author (Year) rl;:;nt::r:itzu:g" DoI:th:?leti::Z d? Wzrnedv:::)‘s:::’tv: ' Arii?::;e APbF:il’:;:;te Score
: : described? ofrandomization?| method?
Buchgreiz etal. (2019) 0 0 0 0 0 0
Emanuele Ambu et al. (2023) NA NA NA NA NA NA
Moreira Maia et al. (2019) NA NA NA NA NA NA
Van der Meer et al. (2016) NA NA NA NA NA NA
Wojciech Dabrowski et al. (2022) NA NA NA NA NA NA
Xioxia Yang et al. (2024) NA NA NA NA NA NA
Table 2. Methodological quality assessment as per Delphi scale
Tabnuua 2. OueHka MeTo40N0rMYEeCcKoro kayecTsa cornacHo wkase Jenbou
Author (Year)
[Sshe Buchgreiz| Emanuele Moreira Van der Wojciech Xioxia
etal. Ambu et al. | Maia et al. | Meer etal.| Dabrowski |Yangetal.
(2019) (2023) (2019) (2016) |etal. (2022) | (2024)
1) Treatment allocation
a) Was a method of randomization performed? No NA NA NA NA NA
b) Was the treatment allocation concealed? No NA NA NA NA NA
2) Were the eligibility criteria specified? Yes NA NA NA NA NA
3) Was the outcome assessor blinded? No NA NA NA NA NA
4) Was the care provider blinded? No NA NA NA NA NA
5) Was the patient blinded? No NA NA NA NA NA
e ooy [ortioou| | wa | | w |
;)wzi;jsrg?e analysis include an intention-to treat Don't know NA NA NA NA NA

Table 3. Qualitative analysis of articles forming part of the systematic review for accuracy to locate root canals
Ta6nuua 3. KayecTBeHHbIN aHann3 ctaTe, aBNSIOLLNXCSA 4aCTbio cUcTeEMaTUYECKoro 063opa no TOYHOCTHU

HaxoXaeHna KOpHEBbIX KaHaJ10B

Control group Experimental group
Author (Year)
Event Total Event Total
Sameer Jain et al. (2020) 18 20 19 20
Connertetal. (2021) 35 36 35 36
Aishwarya Vasudevan et al. (2023) 20 21 21 21
Gianluca Gambarini et al. (2020) 10 10 10 10
Omid Dianat et al. (2020) 30 30 30 30
Marco Antonio et al. (2020) 18 20 20 20
Jana Kostunov et al. (2020) 30 30 28 30
Mili Rohra et al. (2023) 11 11 11 11
Dan Wang et al. (2021) 11 11 10 10
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2. Qualitative analysis

10 articles were included out of which 9 were ex-
perimental trials [7-14] and 1 was an ex-vivo study [15].
Some of the studies compared conventional access
with static navigation [7; 10; 12-16] while others com-
pared conventional access with dynamic naviga-
tion [8; 9; 11; 12]. Most studies showed sample size
greater than 10, even though they ranged as high as
72 in Connert et al. study [9] (Table 3-5).

3. Quantitative analysis

1. Success rate of computer-aided static naviga-
tion compared to conventional technique: All the stu-
dies included in the meta-analysis reported the
success rate of computer-aided static navigation
to be 85.47% (95% confidence interval = 0.09-0.66%)
with high heterogeneity (Z test = 2.80, p = 0.005,
and / = 53%) suggesting that the accuracy in loca-
tion of root canal is significantly higher in the static

Table 4. Qualitative analysis of articles forming part of the systematic review for tooth substance removal during

access cavity preparation

Ta6nuua 4. KayeCcTBeHHbIN aHaNN3 cTaTen, aBnsioLLNXCHA YaCTbio cUCTEMaTUYeCcKoro o63opa rno yaaneHuio
3yOHOro BelecTBa Npu NoAroToBKe NoJIOCTU AOCTYyna

Measurement Computer-aided
Author (Year) Study Type Sample(n) procadurs Navigationtechnique Tooth-substance loss
Connertetal. (2019) In vitro 48 Clinical and Control 49.9 mm?®
Radiographical SN 9.8 mm3
Marco Antonio et al. Ex vivo 20 Clinical and Control Incisors: 31.667 mm?®
(2020) Radiographical Molars: 62.526 mm?
SN Incisors: 26.523 mm?®
Molars: 45.677 mm?®
Sameer Jain et al. In vitro 40 Clinical and Control 40.7 mm?
(2020) Radiographical DNS 27 2 mm?
Connertetal. (2021) In vitro 72 Clinical and Control 29.7 mm?®
Radiographical DN 10.5 mm3
Aishwarya Vasudevan In vitro 42 Clinical and Control 66.87 mm?
etal. (2023) Radiographical SN 19.39 mm?®
Jana Kostunov et al. In vitro 60 Clinical and Control Incisor: 16.1 mm?
(2020) Radiographical Premolar: 44.2 mm?®
Molar: 99.3 mm?®
SN Incisor: 5.3 mm?®
Premolar: 14.4 mm?
Molar: 25.2 mm?®
Omid Dianat et al. In vitro 60 Clinical and Control CEJ: 1.55mm
(2020) Radiographical End drilling point: 1.47 mm
DN CEJ: 1.06 mm
End drilling point: 1.18 mm
Mili Rohra et al. (2023) In vitro 22 Clinical and Control 27.64 mm?
Radiographical SN 11.73 mm?
Dan Wang et al. (2021) In vitro 30 Clinical and TEC 81.78 mm?®
Radiographical SN 42.39 mm3

Table 5. Qualitative analysis of articles forming part of the systematic review for time taken to prepare access cavity

Ta6nuua 5. KauecTBeHHbIN aHaNN3 cTaTen, aBNSIOLLMXCS YaCcTbio CUCTEMATUYECKOrO 0630pa Mo BPEMEHMU,
3aTpayYeHHOMY Ha NoAroTOBKY NONOCTM AoCcTyna

Measurement Computer-aided .
Author (Year) Study Type Sample(n) R Navigation technique Time taken
Connertetal. (2019) In vitro 48 Clinical and Control 21.8 min
Radiographic SN 11.3 min
Sameer Jain et al. (2020) In vitro 40 Clinical and Control 4248 s
Radiographical DN 136.1s
Connertetal. (2021) Invitro 72 Clinical and Control 193 s
radiographical DN 1955
Aishwarya Vasudevan et al. In vitro 42 Clinical and Control 28.14 min
(2023) Radiographical SN 16.79 min
Gianluca Gambarini et al. In vitro 20 Clinical and Control 12.2s
(2020) Radiographical DN 115s
Omid Dianat et al. (2020) In vitro 60 Clinical and Control 405s
Radiographical DN 207 g
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navigation group compared to the conventional computer-aided static navigation and conventional
group, with an overall Odd’s ratio of 0.24 (p = 0.005) groups to be -50.28 [95% Confidence Interval (Cl):
(Fig. 2). -52.43, —-48.14] with high variability of heterogeneity.

2. Success rate of computer-aided dynamic naviga- (Z test = 45.98, p = <0.00001, and /2 = 99%) which in-
tion compared to conventional technique: Four studies  dicates that static navigation methods significantly re-
included reported the success rate of 96.5% (95% con-  duce tooth substance removal compared to traditional
fidence interval = 0.09-0.66%) with high heterogeneity  techniques, with the results being statistically signifi-
(Z test = 2.80, p = 0.005, and | = 53%) which suggests cant and likely robust despite some variability among
that the accuracy in location of root canal is significantly  studies (Fig. 4).

higher in the dynamic navigation group compared to the 4. Amount of tooth-substance removal in compu-
conventional group, with an overall Odd’s ratio of 0.24  ter-aided static navigation compared to conventional
(p =0.005) (Fig. 3). technique: Three studies included in the meta-analy-

3. Amount of tooth-substance removal in compu- sis showed the overall mean difference between the
ter-aided static navigation compared to conventional computer-aided dynamic navigation and conven-
technique: All the studies included in the meta-ana- tional groups to be -0.71 [95% Confidence Interval
lysis showed the overall mean difference between the (Cl): —0.92, —0.51] with high variability of heterogenity.

Control Experimental Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% CI
Aishwarya Vasudevan et al. 2023 20 21 21 21 85% 0.32[0.01, 8.26]
Connertetal. 2019 10 24 22 24 746%  0.06[0.01,0.34] —l—
Dan Wang et al. 2021 11 11 10 10 Not estimable
Jana Kostunov et al. 2020 30 30 28 30 2.7% 5.35[0.25,116.31]
Marco Antonio et al. 2020 18 20 20 20 14.2% 0.18[0.01,4.01]
Mili Rohra et al. 2023 11 11 11 11 Not estimable
Total (95% Cl) 117 116 100.0% 0.2410.09, 0.66] .
Total events 100 112 .

Heterogeneity: Chi? = 6.37, df = 3 (p = 0.09); I> = 53%

Test for overall effect: 7= 2.80 (p = 0.05) 0.002 0.1 ! 10 500

Favours [Control] Favours [Experimental]
Fig. 2. Forest plot of root canal location success rate between computer-aided static navigation compared

to conventional technique

Puc. 2. JlecHoli rpaduik (Forest plot) cpaBHUTENBHOrO ycnexa HaxoXxAeHns KOPHEeBOro KaHana

MeX a4y KOMMNbIOTEPHOW CTAaTUYECKOW HaBMUraunem v TpaanumMoHHON TEXHMKON

Control Experimental 0Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Gianluca Gambarini et al. 2020 18 20 20 20 14.2% 0.18[0.01, 4.01]
Connert et al. 2021 20 21 21 21 8.5% 0.32[0.01, 8.26]
Omid Dianat et al. 2020 30 30 28 30 2.7% 5.35[0.25, 116.31]
Omid Dianat etal. 2 2020 10 24 22 24 74.6% 0.06[0.01, 0.34] —B—
Total (95% Cl) 95 95 100.0% 0.2410.09, 0.66] <2
Total events 78 91
Heterogeneity: Chi?=6.37, df =3 (p =0.09); I>=53% I } t |
Test for overall effect: 7= 2.80 (p = 0.05) 0.002 0.1 1 10 500

Favours [Control] Favours [Experimental]
Fig. 3. Forest plot of root canal location success rate between computer-aided dynamic navigation compared
to conventional technique

Puc. 3. JlecHoi rpaduk (Forest plot) cpaBHUTENBHOIO ycrexa HaxoXAeHUst KOPHEBOIro kaHana
MeXAy KOMMbIOTEPHOM ANHAMNYECKON HAaBUraumen u TpaanuoHHOM TEXHNKOMN

Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% Cl
Aishwarya Vasudevan etal. 2023 19.39 2.76 21 66.87 1254 21 152% -47.48[-52.97,-41.99] -
Connertetal. 2019 9.80 164 24 4990 897 24 345% -40.10[-43.75,-36.45] *
Dan Wang et al. 2021 4239 8178 15 8.17 1477 15 0.3% 34.22 [-7.84,76.28] 1
Jana Kostunov et al. 2020 2520 480 10 9930 310 10 36.6% -74.10[-77.64,-70.56] - L
Marco Antonio et al. 2020 45677 714 5 62526 11.18 5 34% -16.85[-28.48,-5.22] .
Mili Rohra et al. 2023 1173 185 11 2764 11534 11 10.0% -15.91[-22.70,-9.12]
Total (95% Cl) 86 86 100.0%  -50.28[-52.43, -48.14] ? ' ' '
Heterogeneity: Chi? = 350.38, df =5 (p < 0.00001); I> = 99% -50 -2 0 25 50
Test for overall effect: Z=45.98 (p < 0.00001) Favours [Experimental] Favours [Control]

Fig. 4. Forest plot of amount of tooth-substance removal in computer-aided static navigation compared
to conventional technique

Puc. 4. JlecHoii rpaduk (Forest plot) o6bema yaaneHmns 3y6HOro BELLLECTBA NPU KOMMbIOTEPHOM
CTaTM4YeCKOM HaBuraumm rno CPaBHEHUIO C TPAAVLMOHHON TEXHUKOWN
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(Z test = 6.79, p = <0.00001, and / = 99%) which indi-
cates that dynamic navigation methods significantly re-
duce tooth substance removal compared to traditional
techniques, with the results being statistically signifi-
cant and likely robust despite some variability among
studies (Fig. 5).

5. Total time taken in access cavity preparation in
Computer-aided static navigation compared to conven-
tional technique: The meta-analysis employs a continu-
ous random-effects model, focusing on the mean diffe-
rence in time taken between computer-aided static nav-
igation and conventional groups. The mean difference
was -631.69 [95% Confidence Interval (Cl): —668.34
to -595.04] with no heterogenity (Z test = 33.78,
p =<0.00001, and /2 = 0%) which demonstrates a sig-
nificant mean difference between the static navigation
and conventional groups with no significant heteroge-
neity, indicating consistent findings across the included
studies (Fig. 6).

6. Total time taken in access cavity preparation in
Computer-aided dynamic navigation compared to con-
ventional technique: The meta-analysis investigates the
time taken for procedures using dynamic navigation
techniques in experimental and conventional groups

between computer-aided dynamic navigation and con-
ventional groups across four studies. The mean diffe-
rence was —1.80 [95% Confidence Interval (Cl): —4.27 to
0.67] with high variability of heterogenity (Z test = 1.43,
p = 0.15, and /2 = 99%) which shows that there is no
statistically significant difference in the time taken for
dynamic navigation between the experimental and con-
ventional groups (Fig. 7).

DISCUSSION

Traditional root canal therapy relied on tactile sen-
sation for many years, leading to varying degrees of
endodontic complications. Since then, the advent of
advanced tools such as DG-16 probes, ultrasonic tips,
and enhanced visualization techniques utilizing loupes
and microscopes has significantly improved the ac-
curacy of locating root canals, particularly in cases of
pulp canal obliteration. The introduction of CBCT has
enabled 3D visualization of teeth, enhancing diagnos-
tic capabilities [17].

Nasseh and Al-Rawi highlighted the benefits of
CBCT in endodontics, which include comprehensive
evaluation of endodontic and non-endodontic condi-
tions [18]. Cone beam computed tomography (CBCT)

Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Connertetal. 2019 10.50 195 36 29.70 585 36 1.0% -19.20[-21.21,-17.19] -
Omid Dianat et al. 2020 1.06 0.18 30 155 055 30 987% -0.49[-0.70, -0.28]
Sameer Jainetal. 2020 27.20 510 20 407 878 20 0.2% -13.50[-17.95,-9.05] -
Total (95% Cl) 86 86 100.0% -0.71[-0.92, -0.51] |

Heterogeneity: Chi? = 359.74, df = 2 (p < 0.00001); I = 99%
Test for overall effect: Z=6.79 (p < 0.00001)

20 -10 0 10 20
Favours [Experimental] Favours [Control]

Fig. 5. Forest plot of amount of tooth-substance removal in computer-aided dynamic navigation compared

to conventional technique

Puc. 5. JlecHoi rpaduk (Forest plot) o6bema yaaneHns 3yGHOro BeLecTsa npu KOMMbOTEPHOIA
ONHAMMYECKOM HaBMraumm no CPaBHEHUIO C TPAANLNOHHOWN TEXHUKOMN

Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Aishwarya Vasudevan etal. 2023 1,039 804 21 16884 279 21 8.7% -649.40[-773.58, -525.22] —
Connertetal. 2019 678 407 24 1,308 868 24 91.3% -630.00[-668.35,-591.65] [ |
Total (95% Cl) 45 45 100.0% -631.69[-668.34, -595.04] ¢ ) ) )
Heterogeneity: Chi2 = 0.09, df = 1 (p < 0.77); 1= 0% 1000 -500 0 500 1000

Test for overall effect: Z=33.78 (p < 0.00001)

Favours [Experimental] Favours [Control]

Fig. 6. Forest plot of total time taken in access cavity preparation in Computer-aided static navigation compared

to conventional technique

Puc. 6. JlecHow rpacduk (Forest plot) o6uiero BpemMenu,

3aTpa4YeHHOro Ha NOAroToBKY NMOJIOCTU AOCTYNa

NPy KOMMbIOTEPHOM CTaTU4ECKON HaBMIraLmMm No CPaBHEHWUIO C TPAANLMOHHON TEXHNKOM

Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% Cl
Connertetal. 2019 195 983 36 193 91 36 0.3% 2.00 [-40.50, 44.50]
Gianluca Gambarinietal. 2020 115 24 10 122 32 10 99.2% -0.70[-3.18, 1.78]
Omid Dianat et al. 2020 227 97 30 405 246 30 0.1% -178.00[-272.62,-83.38]
Sameer Jain et al. 2020 136.1 56 20 42438 78 20 0.3% -288.70[-330.78,-246.62] —
Total (95% Cl) 96 96 100.0% -1.80[-4.27,0.67]

Heterogeneity: Chi? = 192.66, df = 3 (p < 0.00001); I>=98%
Test for overall effect: 7= 1.43 (p < 0.15)

-200 -100 0 100 200
Favours [Experimental] Favours [Control]

Fig. 7. Forest plot of total time taken in access cavity preparation in Computer-aided dynamic navigation

compared to conventional technique

Puc. 7. JlecHoli rpaduk (Forest plot) obuiero Bpemenm,

3aTpayveHHoro Ha NOAroTOBKY NOMOCTU A0CTYyNa

Npuv KOMMbIOTEPHOM ANHAMNYECKOWN HaBUraL My No CPaBHEHUIO C TPAAULVMOHHOW TEXHUKOMN
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is particularly useful in complex cases where traditional
radiographs fail to offer adequate information about the
tooth morphology and its surrounding structures [19].
This 3D data can be integrated with surface details ob-
tained from an intraoral scanner, enabling the design
and 3D printing of a treatment guide [20].

The accuracy of computer-assisted navigation
techniques for dental implant placement has been
evaluated by numerous authors, revealing a range of
deviations. The horizontal deviation at the dental im-
plant platform has been found to range from 0.00 mm
to 6.15 mm, while the vertical deviation at the dental
implant apex varies from 0.00 mm to 6.99 mm. Addi-
tionally, the average angular deviation relative to the
longitudinal axis of the dental implants is approximate-
ly 3.81°. These findings highlight the variability in ac-
curacy across different studies and methods [21; 22].
Gambarini et al. reported that the use of a dynamic
navigation system yielded a mean horizontal devia-
tion of 0.34 mm and a mean angular deviation of 4.8°.
The deviations at the dental implant platform and
apex were lower, with values of 0.71+0.40 mm and
1.00£0.49 mm, respectively, and an average angular
deviation of 2.26°+1.62° relative to the longitudinal
axis of the dental implants [23-25]. These findings indi-
cate that dynamic navigation techniques can enhance
the accuracy of dental implant placement compared to
the freehand method, reducing clinical complications.
The increased precision of these systems supports
their potential use in performing ultraconservative root
canal access openings and reinforces their credibility
for clinical applications [26; 27].

Root canal access preparation in calcified teeth
presents significant clinical challenges. Errors in this
critical step can have severe consequences, espe-
cially in teeth with minimal dentin, such as mandibu-
lar incisors. Unsuccessful attempts to locate calci-
fied canals can lead to gouging, perforation, and
substantial dentin loss. Despite the advancements
in treatment efficacy for teeth with pulp canal oblit-
eration (PCO) through the use of dental operating
microscopes (DOM) and cone-beam computed to-
mography (CBCT), the process remains difficult, time-
consuming, and prone to technical errors [12]. Accor-
ding to Sameer Jain et al., access cavities prepared
using dynamic navigation resulted in significantly less
mean tooth substance loss compared to the conven-
tional freehand root canal access opening (27.2 mm?3
vs. 40.7 mm?3) [8]. Similarly, Connert et al. observed
that the mean substance loss using the convention-
al freehand root canal access opening method was
49.9 mm? (95% ClI, 42.2-57.6 mm3), while the static-
guided approach resulted in a loss of just 9.8 mm?3
(95% ClI, 6.8-12.9 mm?) [7].

Locating canals in calcified teeth requires more time
than preparing conventional access cavities, regard-
less of the operator’s experience. Connert et al. repor-
ted that the average time for access cavity preparation
was 30 seconds, with the total time - including surface
scanning, virtual planning, and access cavity prepara-
tion —amounting to 613 seconds [9].

In terms of treatment duration, Connert et al.
found that conventional techniques took an average
of 21.8 minutes, whereas guided endodontics took
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11.3 minutes [7]. Likewise, Sato et al. reported that
guided access preparation required 25.03 minutes,
compared to 16.98 minutes for conventional access
preparation. Therefore, guided access is not only faster
but also a more reliable option for endodontic treat-
ment. Although designing and preparing an endodon-
tic guide requires considerable time and expertise in
CBCT, software handling, and 3D printing, the overall
benefits in complex cases justify its use.

Using computer-assisted navigation techniques for
locating root canals has generally shown a high suc-
cess rate (96.2%) compared to conventional methods
(83.9%). Notably, computer-assisted static navigation
techniques had a slightly higher success rate in root
canal location (96.5%) compared to dynamic tech-
niques (95.7%). These studies all conclude that com-
puter-aided navigation techniques offer a more pre-
dictable and reliable approach for endodontic access
cavities [20].

To be clear, endodontic treatment remains chal-
lenging despite advancements in technology. Small
root canals and complex anatomy pose significant
difficulties. Thus, it is essential to underscore the im-
portance of employing appropriate techniques for
a successful outcome. Limited access and visibility
in endodontics, particularly in cases involving molars,
often contribute to higher failure rates. Consequently,
adopting advanced imaging and navigation techniques
is vital to achieve precise and effective results. While
traditional methods like radiography are useful, they
have limitations that can impact the accuracy of the
procedure [28]. The integration of computed tomogra-
phy (CT) and dynamic navigation systems has shown
promise in enhancing the precision of endodontic
treatments. Utilizing these advanced technologies can
help overcome the inherent challenges and improve
patient outcomes, ensuring a higher success rate for
endodontic procedures [29].

The findings of this study disproved the null hypo-
thesis, which stated that there is no significant diffe-
rence in the accuracy of endodontic access cavities
when using various computer-aided navigation tech-
niques.

This study presents a limitation that all the included
articles were limited to those published in English, po-
tentially excluding studies in other languages. Despite
this, computer-aided navigation is an emerging tech-
nique that is continually developing. As more scientific
literature emerges in the future, this method is likely
to become a safer and more accurate alternative to
traditional access techniques in cases involving cal-
cification.

CONCLUSION

This study leads to the conclusion that:

1. Computer-aided static navigation has proved to
be highly accurate in location of root canal orifices with
accuracy of 96.2%.

2. Computer-aided navigation techniques removes
less tooth substance compared to conventional tech-
niques.

3. Computer-aided navigation techniques take less
time in preparation of endodontic access cavity than
conventional techniques.
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Use of feldspathic ceramics in a digital protocol:
A clinical case

Oxana A. Naidyonova(2 <
Private Dental Practice, Karaganda, Kazakhstan
< Kadoks@inbox.ru

Abstract

When starting to work within a digital protocol, especially with the ability to implement restorations directly
at the patient’s chairside, doctors face the challenge of selecting the appropriate material. The correct
choice of block can help achieve a highly aesthetic and quality result in a short time. Modern CAD/CAM
systems allow for the fabrication of a single restoration at the patient’s chairside in just 10 minutes, as
demonstrated in this clinical case.
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Mcnonb3oBaHue NoseBOWINATHOM KepaMUKK
B UMppPOBOM NPOTOKOJIE: KIMHUUECKUNA Cyvan
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YacTHaa cTomatonoruyeckana npakTuka, r. Kaparanaa, Kasaxcran
Kadoks@inbox.ru

Pesiome

HauuHas paboTtaTth B LMPPOBOM NPOTOKONE, 0COOEHHO MMest BOBMOXHOCTb Peasin30BbiBaTbh pecTaBpaLmn
TYT Xe€, Y Kpecna nauueHTa, AOKTopa CTankmBaloTca ¢ npobnemoit Bbibopa TOro Uam MHOro martepuana.
MpaBunbHbIN BEIGOP B/10Ka MOMOXET NMOJSTY4YUTh BbICOKOSCTETUYHbIN 1 KAYECTBEHHbI pe3ysbTaTt B KOPOTKME
cpoku. CoBpemeHHble CAD/CAM cnctemMbl NO3BONSAIOT M3rOTOBUTH OAVMHOYHYIO pecTaBpaLmio y kpecna na-
umneHTa 3a 10 MUHYT, 4TO ObINIO NPOAEMOHCTPUPOBAHO B NPEACTaBAEHHOM K/IMHUYECKOM clyvae.

Kniouesble cnoBa: nosesownartHas kepamuka, CAD/CAM, pectaBpauus

UHdopmauma o ctaTbe: noctynuna — 14.05.2024; ucnpasnerHa — 10.08.2024; npuHata — 12.08.2024
KoHdnauKT mHTepecoBs: ABTOp coobLaeT 06 OTCYTCTBUM KOHDINKTA MHTEPECOB.

BnarogapHocTu: ®rHaHCMpOBaHWE U MHOMBUAYaNbHbIE 6Naro4apHOCTW AN AeK1apUpOBaHNs OTCYTCTBYIOT.

Ana untuposanua: HalinpeHosa O.A. Micnonb3oBaHWe NONEBOLLINATHOM KepaMnkn B LMPPOBOM NPOTOKOJIE:
KANHMYeckui cnyyvain. SHgoaoHTus Today. 2024;22(3):254-258. (Ha anrn. s3.) https://doi.org/10.36377/
ET-0031

INTRODUCTION

A large number of companies offer CAD/CAM
blocks, and for the first time, encountering such a va-
riety of materials, names, and designations, users
can become confused and end up purchasing what
the distributor or a colleague who uses them recom-
mended [1-3]. However, choosing and understan-
ding the properties of the material allows you to create
long-lasting restorations wisely [4]. CAD/CAM blocks
from different companies may differ in composition,
but each company has blocks made of various mate-
rials that have similar recommendations for proces-
sing, polishing, and individualization [1].

© Naidyonova O.A., 2024
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MATERIALS AND METHODS

Basic materials used during clinical appointments
(Fig. 1) [5]:

— feldspathic ceramics;

— lithium disilicate;

— composite;

— hybrid ceramics;

— zirconia dioxide;

- PMMA.

The most commonly used blocks in my practice
for single chairside restorations are feldspathic cera-
mics [6]. The main components of its composition are
potassium feldspar (75-85%), quartz glass (12-25%),
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and white clay (3—-5%). Small quantities of various addi-
tives improve the processability of firing and impart the
necessary optical properties. At temperatures above
1000°C, feldspar melts and turns into amorphous po-
tassium aluminosilicate glass [7]. Kaolin and quartz,
despite their higher melting points, begin to interact
with the feldspar melt. As a result, after cooling, a trans-
lucent and solid material is formed.

Examples of materials based on feldspathic cera-
mics [8]:

- Vita Mark ll;

— Vita Triluxe Forte;

— Vita Reallife;

— Ilvoclar Empress CAD;

— CEREC blocks SIRONA.

CASE REPORT

Next, consider a clinical case implemented using
a block of feldspathic ceramics.Initial situation: Tooth
after endodontic retreatment (Fig. 2). An onlay with
overlap of the tuberosities and vestibular surface is
planned.

Procedure:

1. Cusp reduction was performed (Fig. 3).

2. An area of demineralized enamel was detected
on the medial surface, and a dark area of tissue was
visualized (Fig. 4).

o VITA v
| CAD-Temp E
. i TM2T/CT-40 S
’ C€oy

3

CERECBIOC® |

%

Fig. 1. Available CAD/CAM blocks
Puc. 1. JocTtynHble 6nokn CAD/CAM

KnuHnuyeckune cnyyawm / Clinical cases

B
Fig. 2. Initial sitation: A — occlusal view; B — side view

Puc. 2. lcxogHas cuTyaums: A — OKKJIIO3VOHHbIV BUA;
B - Bng cboky

Fig. 3. Cusp reduction
Puc. 3. PeayuvpoBaHue 6yrpos

Fig. 4. Area of demineralized enamel

Puc. 4. O6nactb AeMUHMPANN30BaHHOM aManu
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3. After removing the demineralized tissue, dentin
caries were detected (Fig. 5).

4. In the final stage of preparation, the contact wall
on the 36" tooth was smoothed out to create the correct
profile for our onlay (Fig. 6).

5. A scan was carried out, and a digital design was
made in the CEREC Design 5.1 program (Fig. 7, 8).

6. A block of grade Il Vita feldspathic ceramics was
milled for 10 minutes on a clinical milling machine MCXL
(Dentsply Sirona) (Fig. 9).

7. After individualization with VITA AKZENT paints
and glaze application in one firing (Fig. 10).

. ] 8. Isolation and fixation were performed (Fig. 11, 12).
Fig. 5. Caries detected 9. The final view immediately after fixation (Fig. 13).
Puc. 5. O6Hapy>XeHHbIl kapuec 10. Checking occlusal contacts (Fig. 14).

Fig. 6. Final preparation: A — occlusal view; B — side view
Puc. 6. ®rnHanbHoe npenapupoBaHune: A — OKKJIIO3MOHHbLIN BUA; B — BUa cHoKy

Fig. 7. Margin preparation determintation: A — occlusal view; B — side view
Puc. 7. OnpegeneHue rpaHuL, npenapnupoBaHuns: A — OKKJIIO3UOHHbIN BUA; B — BUA c6oKy

Fig. 8. Initial anatomy: A — occlusal view; B — side view
Puc. 8. lNepBoHavasnibHas aHaToOMUs: A — OKKJIlO3MOHHbIN BUA; B — BLUA cOOKY

9HdodoHmua | Ty 22 N2 3 /2024



Fig. 9. Felspathic restoration

Puc. 9. lNoneBownaTtHas
pecTtaBpaums

Fig. 10. Try-in
Puc. 10. Npunacoska
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Fig. 11. Rubber dam isolation

Puc. 11. 3onauua cuctemom
Koddepnam

Fig. 12. Cemented restoration: A — occlusal view; B - side view
Puc. 12. 3adurkcmpoBaHHasa pectaBpauust: A — OKKJII03MOHHbIN BUA,; B — BUAO, cOOKY

Fig. 13. Restoration after rubber dam removal

Puc. 13. PectaBpauus nocne CHATUSA CUCTEMBI
kopdepaam

DISCUSSION

Feldspathic ceramic blocks are essentially ready-
made for work. If there is no need or desire to individual-
ize the restorations, they can simply be polished and fixed
in the patient’s mouth without any heat treatment [9].

The color of the block is the color of the future res-
toration [10]. However, it's important to remember that
the thickness of the material in the block is significant,
which makes the colors appear more saturated. After
milling, the thin restoration will be slightly lighter than
the block itself.

If necessary, a feldspathic ceramic restoration can
be painted and/or glazed [11].

Volume 22, no. 3/ 2024

Fig. 14. Occlusal contact
Puc. 14. OKKNIO3NOHHbIE KOHTaKTbl

Please note that successful work with feldspathic
blocks cannot be guaranteed if the following guidelines
are not followed:

1. Underestimation of the required minimum thick-
ness of full-anatomical restorations.

2. Underestimation of the required minimum thick-
ness of shortened restorations (Cut-Back reduction
technique).

3. Exceeding the thickness of the maximum permis-
sible layer when layering masses.

4. Using blocks in a CAD/CAM system that is incom-
patible with them.

Endodontics
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CONCLUSION

Thus, the use of feldspathic ceramics for single
restorations in clinical practice ensures high aesthe-
tics and durability of the restorations. Thanks to mo-
dern CAD/CAM technologies, the manufacturing pro-
cess becomes fast and efficient, allowing the creation
of customized solutions directly in the doctor’s office
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AHanu3 paHHbIX IMTEepaTypbl
0 MeTOAMKaX paclUMpeHUa BepxXHen 4YesniocTm

A.A. BazaH (2 [<, H.C. poObiieBa
Poccunickuii yHnBepcuTeT MeauunHbl, 1. MockBa, Poccuiickas @eaepauya
> bazananna88@gmail.com

Pe3iome

BBEOEHWE. B paHHO cTaTbe NPOBEAEH aHaNN3 AaHHbIX InTepaTypbl O CYLLECTBYIOWMX METOAMKAX pac-
LUNPEHNSA BEPXHEN YENoCTW.

LLESTb UCCNEOOBAHUA. N3yyeHne onyBaMKOBaHHbIX AaHHbIX O CY>XXEHUN BEPXHEN YentocTn 1 cnocodax
neyeHus.

MATEPUAbI N METO/bI. B pamkax gaHHon paboTsl Obln NpoBeaeH 6ubnmorpadpuryeckuii NoOUCK B crneayto-
LLMX 9NeKTPOHHbIX 6a3ax gaHHbIX: eLibrary, PubMed, Web of Science n Google Scholar. MNpwu noncke ncnosnb-
30BanuCb CleayloLLmMe KNOYEBBIE CNIOBA: «CY>XEHNE BEPXHEN YENIOCTU», «PaACLUIMPEHNE BEPXHEN YENIOCTU»,
«CKy4YeHHOe nosioxxeHune 3y60B», «<HeOHbIN WOB», «pa3pbiB HEOHOI O LWBa», «<annapaTbl 418 6bICTPOro He6HOro
pacLumMpeHus», «<rmbpuaHble annapatbl», «<OPTOAOHTUYECKME annapatbl». Takxe Obl1 MPUMEHEH PyYHOI Me-
TOA, noucka nidopmMaumn. B aHanns 6binuv BKIIOYEHbBI CTaTbK, B KOTOPbIX YIOMUHAETCs MHdopMaums o neye-
HUM NALNEHTOB C CYXXEHNEM BEPXHEN YENIOCTW.

PE3YJIbTATbI. MNocne 03HakoOMEHNS 1 aHann3a cTaTeil, COrlacHO ONMUCAaHHbIM paHee KpUuTepusMm, 66110 Bbi-
[eneHo HecKosbko Nybankaumii, COOTBETCTBYIOLLUX KPUTEPUSIM BKITIOUEHUS, CPeauv KOTOPbIX psij, Obii npea-
CTaBneH 3apybexHbiMU aBTopamMu.

BbIBOAbI. B npouecce Bbibopa MeToaa nevyeHns naumneHTa ¢ Cy>XeHMemM BEepPxXHei YeNlocTn HyXXHO obsa3a-
TenbHO 06paLLaTb BHUMaHWE Ha CTeNEeHb CO3peBaHMs HEGHOro LWBa NPV NNaHMPOBAHUM OPTOAOHTUYECKOrO
nieyeHmns, a Takxke NPUMEHSATb COBPEMEHHbBIE METOLbI PACLUMPEHNS BEPXHEN YENIOCTM B NPAKTUKE, KOTOPbIE
0Kas3blBalOT MEeHee TpaBMaTMyHOE BAVSHNE HA 3yO0OUYENIOCTHYIO0 cUMCcTeMY. AHaNN3 AaHHbIX NokKa3asn, 4To uc-
nonb3oBaHMe r’MeépuUaHbLIX annapaToB C ONOPON HA MUHU-UMIMAHTATbl MOXET CHU3UTb HeraTuBHble addek-
Thl, BEOYLLME K OCNTIOXHEHWSIM, OHAKO B XO4€ NpoAenaHHoM Hamu paboTel 6bI1I0 onpeneneHo, 4To anga 6onee
noapo6HOro pacCcMoOTPEHUs AaHHOro BUAA JiedeHnst Heo6xXoaMMOo NpoaHannM3npoBaTth 60MbLLee KONNYECTBO
KJIMHNYECKMX CNIY4aEB N NNTepaTypsbl.

KnioueBble cnoBa: Cy>XeHNE BEPXHEN YENOCTU, HEOHBIN LWOB, annapaT C 0Nopoi Ha HEOHbIE UMMNNAHTaThI
UHdopmaumna o ctaTbe: noctynuna — 23.05.2024; ncnpasneHa — 25.05.2024; npuHarta — 27.05.2024
KoH)AUKT uHTepecoB: ABTOpPbI CO0OLLLAl0T 06 OTCYTCTBUM KOHMNKTA UHTEPECOB.

BnarogapHocTtu: duHaHcupoBaHue 1 nHanBMayanbHble 61arogapHOCTY s OeK1apupPoBaHUs OTCYTCTBYIOT.

Ana uutuposaHua: basaH A.A., po6biwesa H.C. AHanu3 JaHHbIX NTMUTEPATYPbl O METOAMKAX PACLLUMPEHNS
BEPXHEN YentocTn. SHaohoHTus Today. 2024;22(3):259-265. https://doi.org/10.36377/ET-0038

Analysis of literature about methods of maxillary expansion
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Abstract

INTRODUCTION. There is an analysis of the literature data on existing methods of maxillary expansion in this
article.

AIM. To analyze the published data about constriction of the upper jaw and treatment methods.

MATERIALS AND METHODS. As part of this work, a bibliographic search was conducted in the following
electronic databases: eLibrary, PubMed, Web of Science and Google Scholar. The following keywords were

used in the search: “narrowing of the upper jaw”, “expansion of the upper jaw”, “crowded position of teeth”,
“palatal suture”, “devices for rapid palatal expansion”, “hybrid devices”, “orthodontic devices”. A manual
method of searching for information was also applied. The analysis included articles mentioning information
about the treatment of patients with constriction of the upper jaw.

RESULTS. After reviewing and analyzing the articles, according to the criteria described earlier, several publica-
tions were identified that meet the inclusion criteria, among which a number were submitted by foreign authors.
CONCLUSIONS. In the process of choosing a treatment method for a patient with a narrowing of the upper
jaw, itis necessary to pay attention to the stage of maturation of the palatal suture when planning orthodontic
treatment, as well as apply modern methods of maxillary expansion in practice, which have a less traumatic
effect on the maxillary jaw. Analysis of literature has shown that the usage of hybrid devices based on mini-
implants can reduce the negative effects leading to complications, however, in the course of our work, it was
determined that for a more detailed consideration of this type of treatment, it is necessary to analyze a larger
number of clinical cases and literature.
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BBEAEHUE

OnarHo3 — «CyxeHne BepxHen 4yenoctn» — Hanbo-
Jlee 4acTo BCTpeyaloLlUncs B eXegHEBHOW MNpakTuke
Bpaya-opToaoHTa M ABASIETCA MyNbTUHaKTOPHOM na-
Tonorven. MNpu aTOM onNpenenuTb OCHOBHYIO MPUYNHY
OY€Hb CJIOXHO: OHO BO3HUKAET BCNIEACTBME SHA0MEHHbIX
M 9K30reHHbIX HapyLleHui, 3aboneBaHnii TOP-oOpraHoB,
BPEOHbIX MPUBLIYEK, TPABM U BPOXOEHHbBIX aHOManNumn
M 0ObIYHO COMPOBOXAAETCSH CKYYEHHbIM MOJIOXEHNEM
3y60B, NEPEKPECTHLIM NMPUKYCOM, a TakXe HapyLLleHUs-
MU BUCOYHO-HUXHEYEeNtoCcTHOro cyctasa [1].

Pan aBTOpoB OTMEYalT cpean MNPUYUH CYXEHUs
BEPXHEWN 4YeNoCTU Takme MpUUUHbI Kak 3abonieBaHus
JIop-0praHoB, cocaHue nanbua, comaTnyeckme 3abo-
neBaHua B aHaMHe3se [2].

Mpn 3aboneBaHunsix NOP-OpPraHOB pPa3BMBaETCHA Ha-
pPYLEHME HOCOBOIO AbiXxaHusl. BcneacTBne BbIHYXAEH-
HOrO POTOBOIO AblIXaHUs GOPMUPYETCH BbICOKOE «FOTU-
yeckoe» HeBO 1 CyXXeHNEe BEPXHEN YENOCTU, YMEHbLUA-
eTcs 06beM HOCOBOM NONOCTU. DTO OKa3bIBAET BAUS-
HVEe Ha pa3BuUTUE 3yDOYENIOCTHOM CUCTEMbI B NEPBYIO
oyepenb, a TakXe Ha pa3BmMTUE BCEro opraHuama [3].

CyxeHne BepxHen 4enocTn TpebyeT feyeHns Kak
MOXHO CKOpEEe A5 NPaBuiIbHOro pocta 1 GopMrpoBa-
HUS 3y6OYESIIOCTHOM CUCTEMBbI.

LUENb

MpoBecTn cucTemMaTnUyeckmii aHanua nuTeparty-
pbl U PE3IOMMPOBATH UMEIOLLMNECS OAHHBIE O CYXEHUN
BEpXHen 4eniocTn 1 cnocobax fneyeHuns.

MATEPUAJIbI U METO/bI

B pamkax paHHor paboTbl npoBogmnacs ubnunorpa-
duryeckunii NMOUCK B CNenyOLMX 3NEKTPOHHbIX Basax
naHHbIX: eLibrary, PubMed, Web of Science n Google
Scholar ¢ 2014 no 2024 r. OrpaHny4eHus No A3bIKy Ny-
Onvkaumin otcytcTBoBanu. Npu Noucke Mcnonb3oBa-
JINCb cneayoLLme KJloHEeBbIe CII0Ba: «CyXEHNEe BepXHen
YeoCTU», «PaCLUMPEHNE BEPXHEN YENIOCTU», «CKY4YEH-
HOEe MoJIoXeHne 3y060oB», «HEOHbIN LLIOB», «pa3pbiB HED-
HOro LBa», «annaparbl 419 ObICTPOro HEGHOro pacLum-
peHus», «rmbpuaHble annapatbl», «0OPTOAOHTUYECKNE
annapartbl». Takxe 6bl1 NPUMEHEH PY4YHOW MeTon, Mno-
ncka nHdopmaumn. B aHanms 6binm BKIIKOYEHbI CTATbU,
B KOTOPbIX YNOMUHAETCa nHdopmauma o fe4yeHnn na-
LLMEHTOB C CYXXEHNEM BEPXHEN HenoCTH.

PE3YJIbTATbl U UX OBCYXXOQEHMUE

Ha ocHoBaHun kputepueB oTbopa 6bi0 BbIOpaAHO
23 nybnukauuin, KOTopble ObIIV BKIOYEHbI B NUTEpa-
TYPHbIN 0630p A9 CUCTEMATMYECKOro aHanmaa.

C uenblo NnaHMpPOBaHWS fie4YeHnst NauyeHToB C Cy-
XEHNEeM BepxXHel 4eniocTn 1 3yOHOro psga UCMnonb3y-
IOT KJIMHUYECKWe, aHTPONoOMeTpuiYeckne n MetToapl ny-
4eBOW ANArHOCTUKN [4].

JndodoHmusa
— T

AHTpONOMETPUYECKOE WCCNENOBAHME TUMNCOBbIX
Mopenen 4enocten nposoadatr no metony A. lNoHa
(A. Pont). Metopg lNoHa ncnonb3yetcsa ans onpenene-
HUS HapYLLUEHWIA TpaHCBepCcabHbIX Pa3MepoB 3yOHbIX
pPSAOoB, T.€. UX LUMPUHBI B MPUKYCE NOCTOSIHHbIX 3yOO0B.

MOMMMO M3yYeHUs WMPUHBLI 3yOHbIX PSAOB B 06-
NacTn NPeEMONSPOB U MONSAPOB Mo MeToay MoHa 6bino
npenioXeHo U3MepPEHME LLUMPUHBI 3yBHbIX PSAO0B B 06-
NacTu KNbIKOB, HOPMbI Ans kotoporo B 1998 r. npepno-
XeHbl A.B. CnabkoBCKOMN.

B 1969 r. H.T. Ricketts npenctaBun meton uc-
CcrefloBaHNA TpaHcBepCalsibHbIX Pa3MepoB BEpPXHEWN
N HMXXHEWM YEeNnioCTen NoO AAHHbLIM TeNlepeHTreHorpam-
Mbl B MPAMON npoekumnn. MeTton oCHOBaH Ha CpaBHe-
HMN PA3MEpPOB YeNOCTEN C HOPMAJbHbIMU TabNNYHbI-
MW 3Ha4YeHNAMMN, Takxe npegnoxeHHoiMu H.T. Ricketts.
LLUMpuHY BEpXHEN YesnioCcTn U3MEPSAINT Mexay OBYyMSA
ckeneTHbiMU Toukamum (Mx-Mx), KOTopble pacrnonara-
IOTCH Ha CamMOW BOFHYTOM 4acTu OOKOBbIX KOHTYPOB
OCHOBaHWSA BEPXHEN YenioCTn B 061aCTM COegUHEHUS
BEPXHEWN YEeNCTU U CKYN0BOM KOCTU. LLINPpUHY HUXHEN
4YeSICTM N3MePaT Mexay Toukamm (Ag-Ag), KoTopble
pacnonaralTCsa Ha BHYTPEHHEN 4acTu Tena HUXHEN
YeJsIlOCTU, HUXE U MeJnaribHee yria HUXHEN YentoCcTu.
3aTemM 13 NOoNYYEHHbIX AAHHbIX LWNPUHbI HUXHEN 4e-
JNIOCTU BbIYNTAKOT AAHHbIE LWVMPUHBbI BEPXHEN YENIOCTU
M MOJIYYEHHbIE 3HAYEHUSI CPABHUBAIOT C TabANYHBIM
3Ha4YeHneM Hopmbl [5].

Hanbonee TOYHbBIM METOAOM AMArHOCTUKWN SABNSA-
€TCHA KOHYCHO-Ny4yeBasi KOMMblOTEPHas Tomorpadwus
M Ha ocHoBe uccnenoBaHusa B 2011 r. 6bln NpeaoxeH
MeTOo[, onpeneneHns LWNPUH BEPXHEN U HUXKHEN Yento-
cten lNMeHcunbBaHCcknM yHuBepcutetom (University of
Pennsylvania Cone-Beam CT Analysis) — Penn-ananua.
JaHHbIn aHanM3 ncnonb3yeTcs A9 OLLEHKN CKENTETHOIO
HEeCOoOTBETCTBUS MO WMpUHe. [Ans Toro, 4Tobbl onpeae-
JNTb HECOOTBETCTBME N3MEPSIOT PACCTOSTHNE Ha YPOB-
He dypKaunum MONSPOB HMXKHEN YyeniocTu (Touku WALA
Ridge — aHanu3 Andrews), 3aTemM U3MepPSOT pasmep
BEPXHEWN YENOCTU MeXAy CaMbiMU ryO6oKMMU ToYKa-
MW CKYJ0a/IbBEONIIPHOIO rpebHs (Touykn Mx — aHanms
Ricketts) Ha ypoBHE nepBbIX MONSpamu.

Mo paHHbIM [leHcunbBaAHCKOro YHMBEpCUTETA CUM-
TaeTcs, YTO WMPUHA BEPXHEN YenioCcTn B HopMme 60/b-
L€ LUMPUHBI HUXKHEN YENIOCTU Ha 5 MM.

MOMUMO OLLEHKU LWNPUHBI BEPXHEN YENoCTn, 3apy-
6eXHble aBTOpPbl NPeaoXnIn OUEeHMBaTb HEOHbIN LWOB
Ons Bolbopa MeToaa paclMpeHUss U COOTBETCTBEHHO
BbIAENWAN NATb CTagUN GOPMMPOBaHUS HEOHOMO WBA
Ha ocHoBe KJIKT [6]. Ha cTaaumn A HeGHbIN LLOB BbIrNs-
OVT KaK npsamMast iMHUS No cepeanHe Heba, Ha cTagumn
B HeOHbIl WOB NpeacTaBnaseT cobo HepoBHYIO 3ybya-
TYI0 NnHUIO, cTaams C — 3To ABe SIoMaHble IMHUK C NPO-
CBETNIEHMEM Mexnay Humu. Ha ctagum D nosiBnsieTcs
CnusiHMe HeOHOro WBea OT NocTepuanbHON YacTn K aH-
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TepuanbHOW 1 Ha cTaaun E HEeOHbIN LWOB NOJIHOCTbIO
cpacTaetcs. Korga woB HaxoauTtcsa Ha ctagum ¢op-
MupoBaHus A-B MOXHO NPOBECTW CKeNeTHOoe paclun-
peHMe C NOMOLLbID annaparta ansg OblICTPoro He6GHOro
pacLnpeHunst, Ho, ecn LWOB CPOPMUPOBAH MOJIHOCTLIO
M HaxoauTcs Ha ctaaum D n E B 6onbLuel cTeneHu npo-
MCXOOUT HaKNOH 3y60B, NO3TOMY NPOBOAAT XMPYypPruye-
CKoe paclupeHue [6].

M.D. Adkins et al. npogeMoOHCTpMpOBaIun, YTO Kax-
Obll LOMNONHUTENBbHBIA MUTIMMETP TpaHcnanaTuHab-
HOM LWKMPUHLI B 006NacTM MpPemMoNsipoB yBennyneaeTt
nepumeTp BepxHero 3y6Horo psiga Ha 0,7 mm. [Mo-
3TOMY pacLUMpeHne BEPXHEN YentocTn TpebyeTca Ons
NledeHnss NepekpecTHOro npukyca B 6OKOBLIX OTaenax
M CKYYEHHOI O NoJsIoXeHus 3y6os [7].

PaHee mncnonb3oBanuch annapatbl A8 paclimpe-
HUS BEPXHEN YENIoCTM C ONOPOK Ha 3ybbl, 4YTO NPUBO-
ONNO K HeratuBHbIM nocneacTeusam. Llenbo gaHHoro
JNIeYEHUS SABNSANOCb PaCLUMPEHNE BEPXHEN YENCTU
AN ncrnpasneHns NepekpecTHOro npukyca, yBenu-
yeHUs nepumeTpa 3yOHOro psaa BepxHen YenocTw,
HOpMann3aumn ypoBHS KpMBOM YucoHa, pacmpeHuns
YNbIOKM 1 yBENMYEHUS MPOXOAUMOCTU AblXaTeNbHbIX
nyTten [8]. Ans AOCTUXEHMS BblLLEYNOMSAHYTbIX Lienemn
MCMOMb3YIOT Pa3/iMyHble BapuaHThl dukcaumm annapa-
ToB RPE, B OCHOBE KOTOpPbLIX BUHT Hyrax B pasfinyHbIX
Mogudukaumnax. Mpu aTom PyHKUMSA y BCEX annapaTos
0fHa — paclIMPEHNE BEPXHEN YENIOCTU C PACKPbITUEM
CpPEeAMHHOro HeGHOro LWBa.

C cepenunHbl NPOLWIOro CTONeTus MeTon ObiIcTpO-
ro paclUMpPEHNs BEPXHEN YENOCTU HaWen LWnpokoe
NPUMEHEHNE B KJIMHUKE U CHMTAETCS PYTUHHOW NpOo-
Lenypor cpean opToaoHTOB, B OCHOBHOM Gnarogaps
ero nonynapusauun. beicTpoe paclumpeHue BepXHEN
YenlCcTU Yy MONOAbIX MAUVMEHTOB HE npeactaBngeT
60/bLUNX TPYAHOCTEN, a BOT Y B3POCIIbIX MPUMEHEHWE
O0AHHOrO0 MEeToda COMPSAXEHO C PAAOM OCIIOXKHEHUNA.
OCHOBHbIE N3 HUX: 3HaYUTENIbHAsA 6ONE3HEeHHOCTb NpPw
neyeHnn, G60NbLLION MPOLEHT PeunamBoB, HAKIOHHO-
BpawaTesnbHoe nepemMelleHmne 3y60B UM NX BbIBUXU-
BaHWe, NapogoHTaNbHble Npobnems [9].

PaclumpeHmne BepxHen 4eN0CTN NPOBOAAT PA3HbIMU
YCTPOMNCTBaAMU B 3aBUCUMOCTM OT CTENEHU CPOPMMPO-
BAHHOCTM CPEAVHHOIO HEOHOrOo LWBa.

B 3aBMCUMMOCTM OT CKOPOCTM PaACLUMPEHUSA U KO-
NINYECTBA aKkTUBaLMA B €AuHNLY BPEMEHWN, METOOMKN
pacLUMpPEHNS BEPXHEN YENIOCTU MOXHO pas3fennTb Ha
ObicTpoe HebHoe pacwmpeHns (RME) n menneHHoe
HebHoe pacwupeHune (SME). O6e MeTogMKn HE NMEIDT
3HAYUTENbHbBIX Pa3/INYnNA B KIIMHWYECKOM peaysbraTe
JIe4eHns NaumMeHTOB C NepekpecTHbIM npukycom. Obe
MEeTOANKN AEMOHCTPMPOBAIN YMEPEHHbIN 3D dEKT No-
XOXMX 3y00anbBEOASPHbIX UBMEHEHMIA MPU 3TOM NpU-
BOASAT K HEOONbLLMM CKENETHLIM N3MEHEHNSAM NO CPaB-
HEHWIo ¢ 3y60asIbBONSIPHLIMU.

B u4acTHocTn, ObicTpoe HebHOe paclmpeHue
npeacrtaensetT cobon akTueaumio HEOHOro BMHTA Ha
0,5-1,0 Mm B feHb U MeaeHHOEe HEOHOE pacLumMpeHne
nogpasymesaet aktmeauuio 0,25 mm B oeHb. Megnex-
Hoe HebHoe paclupeHue sBnsieTtcs Gonee GU3NO-
JNIOrM4ECKMM METOAO0M paclMpPEHUs, NOTOMY 4TO ac-
couMmMpyeTcs C NOCTOSIHHbIM paclunpeHue Kak 3yb6os,
Tak M KOCTHOW TKaHW, B TO BPeMS Kak OblCTpoe HebHoe
paclwmpeHne xapakTepuayeTtcsa 6onee ObICTPbIM pac-

Volume 22, no. 3/ 2024

LWMPEHNEM C NOCNEeaAyWnM PELUONBOM HAMNONOBUHY
OT NOJSTYYEHHOT O peaynbTaTa.

Yawe Bcero nepsble MOCTOSIHHbIE MOASIPbLI UCMOJ1b-
3yl0TCS B KA4eCTBe Onopbl A8 HeOHOro pacLumpuTens.
OpHako, 6bl10 OTMEYEHO, YTO OMOPHbIE 3yObl ABUralOTCS
BO BPEMS PACLUMPEHMS, @ 3TO 3HAYUT, YTO YaCTb pacLIU-
pEeHUs NPONCXoauT 3a cHeT 3yO0B, a 4acTb 3a CHET KOCTU.

3yboanbBeonsipHoe pacluMpeHne MOXHO pac-
cMaTpmBaTb Kak MOOOYHbI 3PPEKT ObICTPOro UK
MeLJIeHHOro HebHoro pacwmpeHua. Mo aTon npwu-
ymHe A. Lo Giudice et al. B 2018 r. nccnepoBaHumn
napofoHTaNbHble NOBOYHbIE 9D PEKTI, TakKMe Kak Ha-
KJIOH 3yOOB N YMEHbLUEHME KOCTHOW TKaHU C LLEYHOMN
CTOPOHbI Yy pacTylWux MNauMeHTOB MoOcie annapaToB
¢ dukcaumen Ha 3ybbl. CkeneTHoe paclumpeHne Bepx-
Heln YenCcTn C ONopon Ha 3ybbl aBnseTca adPeKTuB-
HbIM Y pacTywmx nauneHTos [10].

TpaanunoHHbIe annapartbl AN pacLUMpPEHUs C ONo-
poli TONbKO Ha 3yObl co34alT NoboyHble 3pdEKThI
B BMAE LLLEYHOro HakJloHa 6OKOoBbIX 3y60B, yBENMYMBas
PUCK BO3HUKHOBEHUSA peueccuin [11; 12].

B coBpeMeHHON 0Te4eCTBEHHOW OPTOA0HTUM NPU-
MEHSIIOTCSH CbEMHbLIE N HECbEMHbIE OPTOAOHTUYECKME
annapartbl: nnacTuHo4vHble, Quadhelix, annapat Hopaa,
annapart depwuxceannepa. nsa paclumpeHns BEPXHEro
3yOHOro psfaa MUcnosib3yeTcs YeTbipexneTesbHbln 61o-
rens Quadhelix, kOToOpbI N3roTaBnMBaeTcs U3 cTasb-
HOW OPTOOOHTUYECKOW NpoBONokK cedeHnem 0,9 mm
n pUKCUpyeTCs B 3aMKOBbIX MPUCNOCOBNEHNAX, pac-
NMOJIOXEHHbLIX C HEOHOW MOBEPXHOCTU HA OPTOAOHTU-
4yecknx Konblax, GUKCUPYEMbBIX HA MEPBbIX Monspax
BepxHen Yyentoctu. ns 6onee 3Ha4YNTENbHOIrO pacLuu-
peHunst BepxHero 3yoHoro psaa GupMbl BbiNyCKalT 3KC-
NMaHCUBHbIE BUHTBI TMNAa Hyrex, KOTopble CyLLEeCTBEHHO
1 B KOPOTKME CPOKM pacLumpsatoT 3yoHo psaa. B cnyyae
3HAYUTENBHOrO CYXEHUs BO3MOXHO WCMNONb30BaHME
annapara Ha BEPXHIOID YEeNOCTb C OPTOAOHTUYECKUM
BUHTOM M OKKJ/IIO3WMOHHbIMW Haknagkamu ans pasob-
weHnsa 3yOHbIX psaoB. LLnpoko mncnonb3ytoTca nna-
CTMHOYHbIE annapaThbl 415 paclumpeHms 3ybHoro psaa.
Ans 3HAYUMTENBHOrO paclMpeHns MCNonb3yeTcs an-
napart Xaaca (Haas) ¢ BUHTOM 1 OKKJIIO3MOHHbLIMW Ha-
Knagkamu B 0611acTu xeBaTtesibHbiX 3y00B. Takxe ans
paclmpeHns 3yOHOro pspa M co3faHus opToneau-
yeckux cun B 061acTu cpeamHHOro HeOHOro wBea uc-
nonb3yetcs annapat Hopaa (Nord), B OCHOBE KOTOPOro
BUHT 1 Konbua. PacwmpeHne 3yOHbIX pSaoOB C akTUB-
HbIM PaCLUMPSIOWNM OEACTBMEM HA aflbBEONSPHbIE OT-
POCTKM BO3MOXHO C NOMOLLbIO annapata [epuxcean-
nepa (Derichsweiler), KOTOPbIA COCTOUT U3 BMHTA, Op-
TOOOHTUYECKNX KOMEL, 1 nacTMaccoBoro 6asmnca. Ans
paclumpenus B 061acTv NepBbiX MOCTOAHHBLIX MOJISPOB
BEPXHEWN 4YenioCcTM ucnonb3dyetca annapat CnpuHr
nxet (Spring Jet) Ha konbLax 1 ¢ paclunpsowen npy-
XuHowm [13].

B 1953 r. Derichsweiler npegnoxwun annapat ¢ Ha-
3yOHol dukcaumein. B ocHoBe annapata Oblfl BUHT,
NPUNAsiHHBLIA K YEeTbIPEM KOPOHKaM WAW KOMbLAM Ha
nepBbIX Npemonspax m monspax. Mexay Konbuamm
npunaveanack 6anka.

lMepBbIM pacLUMPEHME BEPXHEN HENIOCTU C MOMOLLLbIO
BUHTa Hyrex B 1961 r. y geten npepnoxun Andrew J.
Haas. Insa ObicTporo HeGHOro paclUMpeHus OH ycTa-
HaB/MBAN HECBLEMHbIA annapar MExaHM4Yeckoro Tmna
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nencrteus. JledeHme nNpoBoAnIOCh B TeyeHne 1-2 mecs-
LEB 1 B fasibHeLWem annapar AoKeH Obli 0cTaBaTbCs
BO pPTY ewe 6 mecsueB. AKTUBaums y geTein npoBogm-
nack Kaxabl AeHb 1 pas B CyTKM Ha 4eTBEPTL 060pOTA.

Bbl0 nccnegoBaHue, LENbO KOTOPOro OblNo CpaBs-
HeHne 3y06oasbBEONSPHbLIX W CKENEeTHbIX Pa3MepoB
B MOMNEPEYHOM, CarmTTajibHOM U BEPTUKAJIBHOM Ha-
npasneHnsX nocne paclunMpeHns y Tpex rpynn ncecne-
ayembix Tpems annapatamu (Quad-Helix, Haas, Hyrex).
B pesynbrate paBHble CKENETHbIE N AEHTasbHble 3Ha-
yeHns OblM nonyyeHbl nocne nedeHms Quad-helix,
a annapatbl RME npoaemMoHCTpupoBann Mmakcumasb-
HbIi 3 dekT B TpaHCcBepcanbHOM nnockocTu [14]. Mo
MHeHMo aBTopoB [11] meTop, BGbiICTPOro HEGHOro pac-
LWIMPEHNS NCMONb3YETC ANS NIeYEHUS NMEPEKPECTHOroO
npukyca. CTaHaapTHble annapartbl C ONOPOM Ha 3yObl
dukcupyloTca Takmm 06pasom, 4TO OKka3blBaloT AOCTa-
TOYHO 60NbLUNE CUIbI HA BEPXHIOKD YEIOCTh U CPEAHIO
TpeTb nuua. B 6onblUMHCTBE CcUTYaLMiA Takue annapa-
Thbl BbI3bIBAOT NOOOYHbIE 3P PEKTLI, TaKNe Kak LEeYHbIN
HaKJIOH GOKOBbIX 3yO0B, YBENMYNBAIOT PUCK BO3HUKHO-
BEHWNS PELECCUN N ABMXEHME 3yOOB 3a KOPTUKAJIbHYIO
MAACTUHKY.

B HacTosilee BpeMsi Bce 6OMbLUYO NOMYyIspPHOCTb
HabupaloT annapaTbl C UCNONb30BaHMEM KOCTHOW OMO-
pbl. PaclumpeHue BepxHen 4entocT NPOBOAUTCS C MNO-
MOLLbIO MPUMEHEHNSA BONbLWINX CUN AN PacKpbITUS
cCpeauHHOro HeBHOro WBa 1 AN MakcuManbHoW nepe-
CTPOWKN KOCTHBIX CTPYKTYP C MUHUMabHOM Harpy3KOW
Ha 3yObl BEPXHEWN YENOCTN, HO UX NMPUMEHEHNE TakXe
3aBUCUT OT CTEMNEHN CO3peBaHMA HeOHOrO Wwea [15].

OpTOAOHTUYECKME MMMIAHTaTbl CTann  LIMPOKO
MCMNOJIb3YEMbIM WHCTPYMEHTOM B OPTOAOHTUYECKOMN
npakTuKe n3-3a GMOMEXaHNYECKON YHUBEPCATbHOCTH,
MWUHUMaJTbHOW MHBA3NUBHOCTU M OTHOCUTENTbHOM SKOHO-
Munyeckom apPekTUBHOCTU. X NCNOABb3YIOT B pasnmy-
HbIX LLensix: gucrann3aumu, mesmanmaaum, UHTPy3uu,
39KCTPY3UN PETEHMPOBAHHLIX 3yO0OB, KOpPpPEKLUN cpes-
HEeN NuHUK, oNga paHHero nedenuda lll knacca v onopsl
B nepeaHeM M 60kOBOM oTaenax. Ha cerogHswHuin
OEHb CNYyCTS OeCATUNETUS NOCE X NOSBIEHNS OPTO-
OOHTMYECKME MUHUUMMAHTaTbl CTann HE3aMEHUMbI-
MU NPU NPOBEAEHUN CNIOXHbBIX OPTOAOHTMYECKUX Ma-
HUNyNauuin. OpToAOHTUYECKME MUHUMMIIAHTATbl 06e-
crne4ymealoT NPOCTOTY U 3DPEKTUBHOCTL N PACLLUNPSIOT
rpaHnLbl OPTOLOHTUYECKOrO NiedyeHns 6e3 OOMNO0SHU-
TENIbHbIX XUPYPrM4ECKMX BMELLIATENLCTB. MaTtepuanbl
M OM3aiH OPTOAOHTUYECKMX MUHUMMMAAHTATOB MNO-
CTOSIHHO COBEPLLUEHCTBYIOTCH M UX MOXHO YCTaHaBMU-
BaTb B Pa3/IMYHbIE YHACTKM NONOCTK pTa. B yacTHOCTH,
HeOHbI y4acTOK N0fb3yeTcs 60NbLLMM YCNEXOM Cpeamn
Bpayen n3-3a ero OTINYUTENbHbIX XapakTEPUCTUK MO
CPaBHEHMIO C LLEYHBIM MEXKOPHEBBLIM YHaCTKOM.

Pap aBTOpPOB MCCneaoBanu 1 onucann cnocobbl uc-
NMoJSIb30BaHUS MUHUMMMNIAHTATOB A1 AOCTUXEHUS Le-
nen opToA0HTUYECKOrO NeYeHUs.

Tak, Hanpumep, HW. Ahn et al. nccneposanu gak-
TOpbI, BAUSIOWME HA CTabUIBHOCTb OPTOOAOHTUYECKNX
MWHUMMMNNAHTATOB, Takne Kak rnybrHa KOCTHOWM TKaHW,
TOJILLMHA KOPTUKAJNIbHOM MAACTUHKU, MAOTHOCTb KOCTU
U TOJIWMHA MArkmx TkaHen. o mx pekomeHgaumsam
nepen YCTaHOBKOW MWHUMMMAHTATOB HeobxoaMmo
onpenennTb aHaTOMUYECKM ONMacHbIE N BaXXHblE CTPYK-
TYpbl, Takne Kak HOCOHEOHbIN kaHan, 60sbLIoe HeEOHOEe
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OTBEPCTUE, COCYAbl N HEPBLI. BbINO OTMEYEHO, YTO HED-
Hble MUHUUMMNAAHTATbl CAYXUAW Nydlle, Y4eM MeXKop-
HeBble nMnaaHTatbl. OHM TakXXe UCNOoNb30BaNNChL ANS
pasnuyHbIX Lenen, NOTOMY HTO OHU MOT'YT KOHTPOJIMPO-
BaTb ABMXEHNS 3yOOB B TPEX MSIOCKOCTAX, & MPUMEHSATb
MX MOXHO A5 peTpakunm GpoHTanbHbIX 3y00B, Me3u-
anuaaunm 60KoBbIX 3yO0B, ANCTaNM3aUNn, NHTPY3UN,
pacmpenuns u cyxeHns. Camoe rnaBHoe, YTO OHU NO-
3BONSAIOT BPayy-opTOAOHTY paboTaTb MUHMMAIbHO MH-
BA3MBHO W MOFYT ObITb JIEMKO YCTAHOBJIEHbI C YYETOM
aHaTOMUYECKUX OPUEHTMPOB [16].

NMomMMMO anbBEOASIPHOrO OTPOCTKA, XOPOLUEN alb-
TEPHaATVMBOM ANS YCTAHOBKM OPTOAOHTUMYECKUX WM-
nnaHTaToB sIBNsieTCca TBepaoe Hebo. Ob6nacTb 3a Heb-
HbIMW CKNlaZikaMu Ha3biBaeTcs «I-30HOM». IMeHHO aTa
obnacTtb sBnsieTca Hambonee noaxoasilen ons ycra-
HOBKM OPTOOOHTUYECKUX UMMAAHTATOB, TaK Kak KOCTb
B JaHHOM y4yacTke 6onee nNaoTHas, CNM3ncTas ToHKas,
a pUCK MOBPEexXAeHUs KOpPHel 3y6OB MWHMMAaJSIbHBIN,
KOIMYECTBO YCTaHaBIMBAEMbIX MMMIAHTATOB MOXET
ObITb pa3Hoe [12].

[Ana paclwumpeHns BepxHen 4enioCcTn 4acTo UCMOJb-
3ytoT MARPE. HekoTopbiMn aBTOpaMmn NnpoBegeHo nc-
cnegoBaHWe, 4TO MOCNE NEeYEHUs C UCMOJIb30BAHUEM
annapara ¢ ornopoi Ha HebHble OPTOAOHTUYECKME UM-
nnaHTaTbl OblM cMelleHbl B BOK BepxHeyesntocTHas,
CKynioBasi KOCTb U BCS cKynoBag ayra. [Npu aTom LeHTp
BPALLLEHNS CKYJIOBEPXHEYENIOCTHOrO KOMMEKca pac-
nonarancs B6AM3n NpPoKCUMasnbHOM 4aCTW CKYJ0BOro
OTPOCTKa BUCOYHOM KOCTU, K3aam 1 natepanbHee [17].

L. Lin et al. nccnepoBanu apdpekTbl ObICTPOro Heb-
HOrO paclUMpeHnsa Ha Npumepe annaparta C HakoCT-
HoM dukcauuneln n annapaToB ¢ Ha3yoHOW uKcaumei
y B3pOCbIX NaLneHToB. Ha oCHOBEe pe3ynbraTtoB, Nony-
YeHHbIX MyTeM cpaBHeHus aaHHbix KJIKT o neveHus
M cnycTa 3 Mecsiua nocne paclumpeHus, 6bln coenax
BbIBOZ, YTO anmnapaTtbl AJ9 paclUMpPEHNs C HAKOCTHOMN
dukcaumen nasanu 6onblee pacLUMPEHNE N MEHbLLINIA
HaKJ/1OH 3yOOB Mo CPaBHEHUIO C annapaTomM C Ha3yOHOM
dbukcaumen [18].

Takxe WN. TokapeBnd 1 A. XoMn4y NpoBENN CpaBHE-
HMEe pacLUMPSIIOWMX annapaTtoB M MNPULLAN K BbIBOAY,
4YTO anmnapaTbl C 0NOpPOV Ha KOCTb Ha 17-51 % npoun3Bo-
0at 6onbluee paclumMpeHne, HeM annaparbl C ONoOpPoi Ha
3ybbl. BTOpble B CBOIO o4epeapb OatoT 4acTo NpUBOAST
K peumansy Bo Bpems peteHunm oo 50 %, no aton npu-
YnHe paboTas c TakMMK annaparamMm PeEKOMeHA0BaHO
NPOBOANTL PacLUMpeHne ¢ runepkoppekunen. No paH-
HbIM aBTOPOB anmnapaTbl C HAKOCTHON dukcaumen He
[aloT HaKoHa ONOPHLIX 3yOOB 1 X MOXHO NPUMEHATb
y NauneHToOB NpU OTCYTCTBMU OOHOIO U HECKOJIbKNX
3y60B. Tak>e OHM NoMOoratT n3bexxaTtb TakuUX OCIOXHEe-
HUI KaK pe30opbuns KOPHEN, yMEHbLLEHME KONMYECTBA
KOCTHOW TKaHW C LLEYHOW CTOPOHBI, PELLECCUN OECHBI,
KOTOpble 0ObIYHO COMPOBOXAAIOT fleyeHne annapara-
MW C ONOpoIi Ha 3y6bl [19].

CkeneTtHoOe pacluMpeHne BEPXHEN YEeNCTU Noa-
pobHo n3yyan W. Moon n npegnoxun CBOM annapart
MSE. B cBoein cTaTbe OH onucbiBaeT 6e3onepaLnoHHoe
CKeneTHOe pacluMpeHne BEPXHEN YenioCTu, Kak pas-
HOBUAHOCTb ObICTPOro HEOGHOro pacLIMPEHUst C Oro-
POl Ha OPTOOOHTUYECKNE MMMNNAHTaThl AJ1s B3POCIbIX
nauveHToB. BennynHy paclumpeHnus cnenyeT onpege-
NATb NCXOOS N3 HECOOTBETCTBUS HA CKEJIETHOM, a He
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3yboanbBeonsipHOM ypoBHe. [unactemy cnenyet 3a-
KpbIiBaTb HEMeaneHHO. CornacHo ero nccnegoBaHnsm,
CTabMNbHOCTb CMNYCTH NSATb JIET ABASETCSH OKOHYATENb-
HOM, Tak kak MSE npnBOoANT K pacLUMpPEHNIO CPEANHHO-
NINLEBOro CKeneTa, a He K 3yb6oasnbBeonsipHbIM U3mMe-
HeHnsaMm. MSE Takxxe pacluvpsieT 3a4HIO0 N BEPXHIOK
4acTN CPEAMHHO-NMLEBOI0 KOMMJIEKCA, OKa3blBas BO3-
nEeNcTBMe Ha KOHTPOGOPChI, KPbITOBUAHO-HEOHLIN LLOB
M BO3[ENCTBME HA HEOHYIO KOCTb. ITOT TUMN pacLumpe-
HUS NPMBOA, K YBENNYEHNIO 0ObeMa HOCOBOW NMOMOCTHU
M MOXET ObITb MCMNONb30BaH ANS JlIeYeHNS NaUMEHTOB
C 06CTPYKLMEN AblXaTeNbHbIX MYTEN 1 CYXXEHMEM BepX-
Hel yentocTu [20].

L.I. Nojima et al. B cBO€e cTaTbe onucanu npoToKos
BblI6Opa MUWHUMMMAQHTATOB, KOTOPbIE MCMNOMb3YIOTCSH
B annapate MARPE c onopoi Ha 4eTbipe HEBOHbIX NM-
nnaHTtaTta. [na nnaHnpoBaHUA OHW UCMONL3YIOT TUM-
coByto mogenb u KJIKT. Ha mogenu npopucoBbiBalOT
JIVHWIO CPeaMHHOr0 HEGHOIO LIBA 1 Aafiee Ha Hee ycTa-
HaBMBAIOT OPTOAOHTUYECKME KOJIbLLA HA NEPBbLIE BEPX-
HUe Monsapesl (T.e. 3ybbl 2.6 1 1.6) 1 pawmnpsaoLWwMii BUHT
Ha ypoBHe 3Tmx 3y6oB. [lanee oTMeyalT ABE JINHUN,
NpoxoasLumne nepneHamnkynsspHo cpeanHHOMY HebHO-
MYy LLBY Yepes LeHTp Konew, Ansa pukcaumm Ha BUHTax
Me31asibHO U AUCTaJIbHO OTHOCUTENIbHO PacCLUMpPSHAIO-
wero BuHTa. lanee Heobxoammo oTkpbliTb KJIKT, opu-
E€HTUPOBaHHOE TakK, YTOObl akcmasibHas NIoCkOCTb CO-
BNagana C OKKJII03MOHHOM NIOCKOCThIO 3yO0B BEPXHEN
yenocTtu. Mo mopenam npensapuTenibHO C NOMOLLbLIO
WTAHFEHUMPKYNS ONpenensioT pacCTOsHUE MexXAay
Me3uanbHbIMN U OUCTalNbHbIMU KOJMbLLAMU, B KOTOPbIE
OyoyT ycTaHOBNEHbLlI HEOHbIE MMNAHTaThl, 3aTEM CMe-
L alTCs Ha YPOBEHb ME3UNASIBHOWM JIMHUM B aKCMaNbHOMN
NPOEKLUNM N NEPEHOCAT U3MEPEHUs MexXay KonbLa-
MW Ha CpeAVHHbI HEeOHLIN LWOB. To Xe camoe aenarTt
W C OucTanbHOM NuHuen. Ona 6osiee TOYHbIX M3Me-
PEHUN PEKOMEHOO0BAHO MpeaynpeanTb M NonpoCuTb
naumeHTa Bo Bpems nposeneHmsa KJIKT He kacaTbes
A3bIKOM HEOHOW NoBepxHOCTU. Ecnn naobpaxeHune no-
JIY4EHO KAQYE€CTBEHHOE, MO €ro AaHHbIM MOXHO U3Me-
pUTb TONWMHY MATKUX TKaHen. Takmm obpa3om, obuas
OJIMHA HEOHOIro MMMaHTaTa CkaablBaeTCs U3 TOJLLN-
Hbl KOCTHOM TKaHW + 1-2 MM, KOTOpPble HEeoBXOoAMMbI
ONS BEPXYLUKW MMNaaHTata Ans npoxoxXaeHus KopTu-
KanbHOM NIaCTUHKW HOCOBOW NMOMIOCTU + TONLWLVHBI MAT-
KNX TKAHEN + TONLWMHbI cCaMUX KONeL, + pacCTOAHUS OT
KonbLa 00 HebGHOW noBepxHocTH [21].
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BnuAHMe CTOMATOJIOrMYECKON TPEeBOXKHOCTU AeTen
Ha Bpa4yeu CTOMaTo/I0roB
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Pe3iome

AKTYAJIbHOCTDb. Mo cTatucTuke MeanumHckme paboTHUKM U, B HACTHOCTU, BPAYN-CTOMATOSNIONM eXeHEBHO
noaBepralTcsa BO3AENCTBUIO CTPECCOreHHblx GpakTopoB Ha paboyem mecTe. B cuny cneundukm csoeit no-
BCG)J,HEBHOVI NeATesIbHOCTUN aeTCkne Bpavymn-cTtomMaTosiorm NCnblTblBalOT 6OJ'IbLIJyIO AMOLIMOHANbHYIO Harpyas-
Ky, 0COBEHHO Npu NeveHnn geTen HeaganTUPOBAHHbBIX K CTOMATOIONMYECKOMY MpreMy, KOTopas NPUBOAUT K
Pa3BUTUIO CUHAPOMA SMOLIMOHAIbHOIO BbIrOpPaHna y cneumnasimctoB.

LIE/1b. OnpepeneHune BAMSHNSA CTOMATONOMMYECKOM TPEBOXHOCTU AETEN HA SMOLIMOHASIbHYIO YCTONYMBOCTb
BO BpPEMS MPUEMA U MCUXOIMOLLMOHANBHbIN CTaTyC NOC/E NpUeMa Bpa4yenm CTOMaTo0ros C CMHAPOMOM 3MO-
LIMOHAaJIbHOI O BbIrOpaHus.

MATEPWAJIbl M METO/ZbI. B nccnepoBaHum NpuHAAM yyactme 76 AeTCKMx Bpadyen CToMaTosioros 1 68 naum-
€HTOB B BOo3pacTte 67 net. C nomMoLLbio ONpocHMKa BbiropaHust Macnay n BuayansHon AHanorosoi LLkanel
OLLEHMBANOCh NCUXO3MOLMOHANbLHOE COCTOSIHME Bpayen-cToMaTonoroB. [lloBeaeHne aeten Ha CToMaTono-
rMYeCcKOM NpMemMe perMcTprupoBasiochb No OLEHOYHON WKase noseaeHyeckoro npoouna Menamepa.
PE3VYJIbTATHI. Mo pe3ynstatam onpocHuka Macnay cCMHAPOM 3MOLMOHANbHOMO BbIrOPaHWs PpasHOM CTENEHN
TSXECTM Oblf1 BbISIBNIEH Y BCEX CNELVANUCTOB. YXYALLUEHNE NCUXO3IMOLMVOHANBHOIO COCTOSIHMS NOCe npuemMa
nauveHTa HeaZanTMPOBAHHOIO K CTOMATOSIOrMYeCcKkoMy npuemMy Habnoganocb y 16 %.

BbIBObl. NccnepoBaHne nokasbliBaeT, 4TO A8 NPOPpUNakTMK1U CMHAPOMA SMOLMOHANIbHOIO BbIrOpaHns y
[EeTCKUX BpaYen-cToMaTonoroB He06xo0ANMMO CHUXaTb NPOodEeCcCMOoHaNbHbI CTPecc NoCPeacTBOM MpPoBe-
OeHna MEeTOAMK agantauum geTen K Ie4eHno, KoppekLunm NnoBeaeHNsa NauueHTOB N CHUXEHUW CTOMATOJO-
rMYecKOm TPEBOXHOCTMW.

KnioueBble cnoBa: agantaums, TPEBOXHOCTb, AETCKass CTOMaTONOrUA, NCMX03MOLIMOHaIbHOE COCTOSHNE,
npodeccroHasnbHOe BbiropaHue, Bpad-cToMaTonor

UHdopmauumna o ctatbe: noctynuna — 10.05.2024; ucnpasneHa — 29.06.2024; npunara — 01.07.2024
KoH$AUKT uHTepecoB: ABTOPLI cO0OLLa0T 06 OTCYTCTBUN KOHPNMKTA UHTEPECOB.
BnarogapHocTu: ®riHaHCUpPOBaHKE U MHAMBUAYaNbHbIE 61Aro4apPHOCTY s AEKNapUPOBaHUS OTCYTCTBYIOT.

Ana untuposanmua: KatioxmHa B.A., Hukonbckasa W.A., Tunesa N.10., Cokonosa J1.A., JlapuHa A.C., lannyn-
nnHa [.@., XXycynbekos C.)K. BavsaHue ctomaTonormieckoit TpeBOXHOCTU AeTel Ha Bpadei cToMaTosIoroB.
SHaonoHTus Today. 2024;22(3):266-270. https://doi.org/10.36377/ET-0029

The impact of children’s dental anxiety on dentists

Valeria A. Katyukhina(2 <, Irina A. Nikolskaya(®, lulianiya Yu. Gileva(>, Liudmila A. Sokolova(®),
Alisa S. Larina, Dina F. Galiullina‘>, Saparmurat Zh. Zhusupbekov

Pirogov Russian National Research Medical University, Moscow, Russian Federation

> lera.k071295@gmail.com

Abstract

INTRODUCTION. According to statistics, medical workers and, in particular, dentists are exposed to stressful
factors in the workplace on a daily basis. Due to the specifics of their daily activities, pediatric dentists
experience a great emotional burden, especially when treating children who are not adapted to dental care,
which leads to the development of an emotional burnout syndrome among specialists.

AIM. To determine the effect of children’s dental anxiety on emotional stability during admission and
psychoemotional status after admission by dentists with emotional burnout syndrome.

MATERIALS AND METHODS. The study involved 76 pediatric dentists and 68 patients aged 6-7 years. The
psychoemotional state of dentists was assessed using the Maslach Burnout Questionnaire and a Visual
Analog Scale. The behavior of children at the dental appointment was recorded according to the evaluation
scale of the behavioral profile of the Melamed.

RESULTS. According to the results of the Maslach questionnaire, burnout syndrome of varying severity was
detected in all specialists. Deterioration of the psychoemotional state after receiving a patient who was not
adapted to dental treatment was observed in 16%.

CONCLUSIONS. The study shows that in order to prevent burnout syndrome in pediatric dentists, it is
necessary to reduce professional stress through methods of adapting children to treatment, correcting
patient behavior and reducing dental anxiety.
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BBEAEHUE

Ctpax nepep cTOMaToNI0OrOM B AETCTBE 4aCcTO CYu-
TaeTcs HopMow pa3snTtus. OgHako, Koraa COOTBETCTBY-
IOLLIMIA BO3PACTy CTpax He KOPPEKTMPYETCH 3TO BeAET
K BO3HMKHOBEHWUIO CTOMATO/IOMMYECKON TPEBOXHOCTU
n paxe pasputuio Gobun [1-4]. B pesynbrate Takme
nauneHTbl n3derawT nocelleHre nNpoduaaKkTUYeCcKnx
OCMOTPOB, Y4TO NOTEHLUMANIbHO MOXET NOBMMATbL Ha CO-
CTOsIHME 300p0BbsA pebeHka, a Npu HeobXoaANMMOCTU
npoBefeHus nevyebHbIX MaHUNyNsSuMiA B NONOCTU pTa
OEMOHCTPUPYIOT AECTPYKTUBHOE NoBeaeHme [5-7]. Pa-
6oTa ¢ AeTbMU, UMEIOLLLMMN CTOMATONOMMYECKYIO Tpe-
BOXHOCTb 1 HEQAANTUPOBAHHbLIX K MPOLLECCY NIeYEHUS
OKa3bIBAET OTpULLATENIbBHOE BANSHNE HA MCUXO3MOLM-
OHaNbHOE COCTOsIHME Bpadein-ctomartonoros [8-10].
A NnTenbHbIN 3MOLMOHANBHBIN CTPECC, B CBOIO 04epeb,
Be[eT K BOBHUKHOBEHWUIO CUMHAPOMA 3MOLMOHANIBHOIO
BbIFOpaHua — cneumdunyeckoro suga npodeccmoHasnb-
HOW pedopmauunn nuy, [11].

B 2019 . cMHAPOM 3MOUMOHAJLHOMO BbIFrOPaHUs Obi
BKo4YeH B MexayHapoaHyto knaccudukaumo 6ones-
Hel 1 OTHeceH K knaccy «MPakTopsbl, BAUSIOWME HA CO-
CTOSIHME 3[0POBbS HACENEeHUs U 0OpaLLeHnst B yYpex-
[eHna 3apaBooxpaHenus» [12]. CuHopomM amMouuoHanb-
HOro BbIrOpPaHUs ONPeaensieTca Kak OTBETHAA peakuus
Ha AanTenbHble NPOMECCMOHANbHBIE CTPECCHI, BO3HM-
KalLme B MEXIMYHOCTHOM B3aUMOOENCTBUMN, XapakTe-
pU3yeTcst SMOLMOHasbHBbIM UCTOLLEHNEM, CHUXEHUEM
3dPeKTUBHOCTM MNPODECCUOHANBHON AOEATENbHOCTH,
obecuUeHMBaAHMEM TpyOda W CHUXEHMEM 3HAYMMOCTMU
COOCTBEHHbIX AocTUxeHwuin [13; 14]. YcTaHOBNEHO, 4TO
cyLecTByeT NpodecCnoHanbHbIN CTPECCOP CTOMATONO-
ra «Bpay-TPEBOXHbIN NAUNEHT». ITOT HakTop 3aHMMaAET
TpeTbe MecTO Cpeam CTPECCOPOB MOCHe 3a4epXek U
neperpysok Ha paboTe [15; 16]. YcTpaHeHne CTpecCcoBbIX
dakTopoB B NPOdEeCCUOHANBHON AEATENBHOCTN OETCKO-
ro Bpaya — ctomarosiora HeobxoaAnMMo Ans NpoduUnakTm-
KN CUHAPOMA 3MOLMOHAIbHOIO BbiropaHus [17].

MATEPUAJIbI U METO/ bl

Ha 6a3e kadenpbl TepaneBTUYeCcKon CTOMaToNornm
VHCTUTYTa cToMartonornn POCCUACKMIA HauuoHanNb-
HblI NCCcneaoBaTesibCKNn MeguUNHCKNI YHUBEPCUTET
um. H.W. Mnporoea n 4aCTHbIX MEAULMHCKUX LLEHTPOB
r. Mockgbl, 66110 NPOBEAEHO UccneaoBaHne, B KOTO-
POM NPUHAAN y4acTme 76 EeETCKNX Bpayen-cToMaTono-
ros n 68 nauneHToB B Bo3pacTe 6-7 net. Bce naymeH-
Tbl 6bIIV BNEPBbLIE HA NpUEeMe Y Bpada-cTtomMartosiora u
HE NPOXOAVNN HMKAKME afanTalVOHHbIE MPOrpamMmel.
[ns onpeneneHnsa cTteneHn SMOLMOHANIbHOrO Bbiropa-
HUS Bpayel 6bi1 BbIGpaH ONpOCHMK BbiropaHus Macnad
(Maslach Burnout Inventory, MBI), koTOpbIi COCTOUT
M3 22 BOMPOCOB OLIEHMBAKOLWMIACA B cemMmnbanibHOMN
wkane ot 0 oo 6. HabpaHHble Gannbl B COOTBETCTBUMU
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C KJII04OM OTHOCSATCS K OOQHOW N3 TPEX LWWKa ONPOCHU-
Ka: SMOLMOHabHOE UCTOLLEeHMe, AenepcoHanmsaums,
peaykumsa npodeccnoHanbHbIX JOCTUXKEHNIA. [Nna Kax-
OOW WKanbl CyLWEeCTBYET TPU rpagaummn BbIpaXXeHHOCTU:
HU3Kas, cpeaHsas u Beicokas (tabn. 1).

Mo pesynbtataMm oNpoca pacCcyMTbiBaACs CUCTEM-
HbIA MHOEKC CUHOPOMA 3MOLMOHANBLHOIO BbirOpaHus,
rae MuHMMasnbHoe 3HadeHne 0 0603HavYaeT OTCyTCTBUE
BbIFOpPaHWsl, MakCMManbHOe 3Ha4yeHne 1 — Makcumanb-
HO BbIP2>XEHHOE BbIrOPaHUE:

[EEX jz +[DPX T . [1 _PA, jz
54 30 48
3

roe EE, — 3HayeHme pecnoHAeHTa no wkKane «9MoLu-
OHaNbHOE UcToLeHne»; 54 — makcumManbHOE 3Ha4YeHne
no wkajne «3dMouuoHanbHOE uctoweHne», DP, — 3Ha-
YyeHme pecnoHAeHTa no wkane «JenepcoHanmaauus»;
30 - makcumanbHoe 3Ha4veHue no wkane «Jenepco-
Hanusaums»; PAy — 3Ha4YeHME pecnoHAeHTa Mo wkane
«Pepykumsa npodeccunoHanbHbiX OOCTUXEHUR»;, 48 —
MakCMMasbHOE 3HadyeHme no wkane «Penykums npo-
deccroHanbHbIX JOCTMXEHUN».

McruxoamMoumoHanbHOEe COCTOSiHME Bpada OLEHU-
BasiOCb ABaXAbl: A0 NpMemMa naymeHTa u cpasy nocne
npuemMa, ¢ NOMOLLbIO BU3yaJIbHOM aHanoroBOW LUKa-
nbl (puc. 1).

Ta6nuua 1. MNpagaums BoIpaxXeHHOCTU
3MOLMOHANIbHOIO BbIFrOpaHus

Table 1. Gradation of the severity of emotional burnout

BMoumnoHanbHoe YpoBeHb
cocTosiHue HU3KUM cpegHuii BbICOKMM

SMOLMOHANEHOB 0-15 16-24 | 251 Gonbuwe
ncToleHne
[enepcoHannsauns 0-5 6-10 11 n 6onblie
Penykuunsa
npodeccnoHanbHbix |37 n 6onblie 31-36 30 1 MeHbLUEe
DOCTUXEHNI

Puc. 1. OueHka NncuxodaMoLMOHaIbHOIO COCTOSHUSA
Bpaya 4o npuema nauueHTta u cpasy noce npmvema
naumeHTa

Fig. 1. Assessment of the psycho-emotional
state of the doctor before receiving the patient
and immediately after receiving the patient
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Ta6nuuya 2. OueHoyHad LWKana NoBeaeHYeckoro
npodunga Menamega (BPRS)

Table 2. Melamed Behavioral Profile Rating Scale (BPRS)
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MNoBeneHve geten Ha CTOMaToNIOrMYECKOM Nnpueme
M 3MOLMOHANIbHOE COCTOSIHME Bpaya B MOMEHT npruema
OLLEHMBANOCb C MOMOLLBIO OLEHOYHOWN LUKanbl noBe-
neHdeckoro npodunsa Menamepa (BPRS) (tabn. 2).

(LG EEIL UUCRS Peakuus OueHka 3Ha4YMMOCTb pasfMyuns Mexay rpynnamm Bpayen c
rmyeckoro npuema o
pa3HO CTEMNEHbID 3MOLMOHAJIbHOrO BbIFOPaHUS UC-
gi:gﬁﬁ::‘eﬂo Bxoaa Mnad 3 cnejoBanu C MOMOLLbLIO KpuTepus cornacust Mupco-
MpuxumaeTcs K mame 4 Ha, 3HAYEeHUS cYUTanNu CTaTUCTUYECKM OOCTOBEPHbLIMU
OTkasblBaeTCca NoKMAaTh Mamy 4 npu p<0,05.
OTka3sbiBaeTcs 3axo4nTb B 5
kaGuHet PE3YJIbTATbI
rNoBeaeHue B CTO- 3akpbiBaET POT BO BPEMS 1 Mo pesynbratam onpocHmka MBI y Bcex onpoLwleH-
Maronorn4eckom MaHnnynaummn HbIX Bpayei BbIIBASANCA CUHOPOM 3MOLMOHANLHOIO
CXANMBI BblropaHust. CUCTEMHbI MHAEKC CUHAPOMA 3MOLLMO-
kpecne B 1 c
He xo4eT cuoeTb HaNbHOro BbIropaHust umen 3Hadenus: 0,7 — y 56,3%
1 — — [o) — (o)
MLTA6TCR YRepHYTHCA Bpayen, ot 0,4-0,7 — 28,4 %, meHbwe 0.4 —y 16,2 %.
OT MHCTPYMEHTOB Mo paHHbIM WKanbl MNOBEAEHYECKOro npoduns
[o) -
COBECHLE Xano6h TONIbKO 7% nauuMeHToB OblIN rOTOBbI K MOSHOMY CO
- TPYOHUYECTBY C Bpavyom-cTomartosiorom. N3 octasb-
H;gﬁiﬂ”qe”“aﬂ peakuns HbIX 93% peTeit, 37 % AEMOHCTPUPOBANN HEraTUBHOE
noeefeHue (nnay, oTkas 3axoauTb B KABMHET) elle A0
Cxarue kynakos 2 BXO[A B CTOMATONIOrM4Yeckuii kabuHeT, Ha aTane oTny-
HeraTtnsHoe oTHOLIEHWE K 2 YyeHus OT CONPOBOXaaLEro, 73 % U3MeHuIN noseae-
Bpady HME HEenocpeacTBEHHO B KPece Bpaya, U3 Hux 'y 79%
3axmypusaHve rnas 2 NpY BbIMOJIHEHMM CTOMATOJIOFMYECKNUX MaHUMYNALUUIA
MpocbbObl NpekpaTUTb evyeHne 3 HabnOaanNCh HEraTMBHbIE pPeakLuun — nnad, oTkas oT-
OTkas OTKPBITH POT 3 KPbITb POT, 3aMKHYTOGTb, B TO Bpemsi kak 21% pneten
NMOJIHOCTbIO 0TKa3annCb COTPYAHUYATb CO CTOMATONO-
HenopgBuxHasa 3akpbiTas no3a 3
roM 1 fIe4eHne He ObisIo NPOBEAEHO.
Mnay 3 CornacHo OnpOCHNKY, OLIEHMBANach peakums Bpa-
Yaapbl Horamm 4 Yyel Ha HeraTMBHOEe MOBeAeHWe OeTell B BUOE MOBbI-
BcTaer c kpecna 4 LUEeHUS ronoca U NCNonNb30BaHUS yaepxXaHusa ansa npo-
NepesopadnBaeTcs Ha Kpece 4 BeAEeHNS CTOMATONOrMYeCcKUX MaHUNynauni, AaHHble
o M
OTOABUrAET MHCTPYMEHTH 5 peakumn Habnopganucb y V31 % Bpaqelil. PesynbraTthl
pyKamm OLIEHKM [laHHbIX BU3YyasibHOM aHaIoroBOW LLIKasbl NokKa-
3anu, 4To y 16 % Bpadyer nocne npmema nauueHToB C
OTkasbiBaeTCa cuaeTb B 5
Kpecne oTpuuaTesibHbIM NOBEAEHNEM YXYALLANOCh NCUXO3MO-
LLMOHANbHOE COCTOSIHUE (puC. 2).
[MoTepsa co3Hanus
O6HapyXeHbl CTaTUCTUYECKU 3HAYMMbIE pPa3nnyus
Qggﬁﬂeiggﬁ:a@’mew MeXxay rpynnamu Bpayei ¢ pasHoi CTerneHbio aMoLm-
OHaJIbHOrO BbIFOPaHUs NO NapameTpy NOBeAEHYECKMX
Mosenenue MoBbieHne ronoca, kpuk peakuuii BO Bpems nprMemMa HeaganTupoBaHHbIX AeTel
cTomMmaTtonora
Vicnonbaosarue yaepxaHus 4 M MO napamMeTpy WM3MEHEHMUS MCUXO3MOLIMOHANIbHOIO
AnA nedeHns craryca o v nocse npuema (p <0,05).
10 10 10
9 9 9
8 8 8
7 7 7
6 6 6
5 5 5
4 4 4
3 3 3
2 2 2
1 1 1
0 0 0
[Jo npuema Mocne [o nprnema Mocne o npruema Mocne
A B C

Puc. 2. OueHka JaHHbIX BU3yasibHOW aHamioroBom LWKabl Bpaden ¢ HU3kum (A), cpeaHum (B) n Beicokum (C)

YPOBHEM BbIrOpaHus

Fig. 2. Evaluation of visual analog scale data of dentist with low (A), medium (B), and high (C) burnout levels
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OBCYXAEHUE

BOoNbWMHCTBO AeTen, KOTOPbIE MPUXOAAT HA MPU-
€M K Bpa4dy-CTOMaTosIory AeMOHCTPUPYIOT HEraTuB-
HOE NMoBeAEHNE TOW UM MHON CTENEHUN BbIPAXEHHO-
CTU, 4TO NPUBOAMUT K YXYALWEHUIO 3MOLMOHANIbHOIO
¢doHa Bpaya [18-20]. Takum 06pa3om nccnenoBaHme
MnoKas3bIBAET, YTO AJ19 CHUXEHUS NPODECCNOHANBHO-
ro cTpecca AeTCKMX Bpayen-cTtoMaTonoroB Heobxo-
ONMO KOPPEeKTMpOoBaTb MNOBEAEHME MNaLMEHTOB MO-
CpencTBOM afanTauMoOHHbIX MEXaHU3MOB U METOAUK
CHUXEHNS CTOMATOIOMNMYECKON TPEBOXHOCTMU.
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Mcuxonornyeckas npodwunakTmka CuHApoma
9MOLMOHANBHOIrO BbIFrOPaHMs — 3TO, Mpexnae BCero
paboTa, HanpaBfeHHas Ha npeaynpexneHme BO3-
HVKHOBEHUSA CTpeccoBbiXx GakTOPOB Yy NOOEN, Ybs
npodeccus noaBep>XkeHa puUCKy BbiropaHusa. B cny-
yae OEeTCKUX Bpayer-cTOMaTOIOroB HEOOXOAUMO HE
TONbKO CAEeAUTb 3a NCUXO3MOLMOHAIbHBIM COCTOS-
HMEM CrneumnanncTa, HO U CHUXaTb CTpax U TPEBOry
nauMeHToB, afanTMpoBaTb UX K CTOMATONOrM4€eCKo-
MY JIe4EeHUIO.
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Pe3lome

LLENb. OueHnTb LenecoodpasHOCTb NCMONb30BaHMS ayTO(PIYOPECLLEHTHON CTOMATOCKOMNUM Npu CTOMAaTo-
Jiornyeckom o6cnefoBaHNM NALMEHTOB C TYOEpKyne3HoM HdeKLnein.

MATEPUAJIbl 1 METObIl. O6bekTamu nccnegoBaHusa ctann 75 nauneHToB B Bo3pacte oT 21 oo 65 net
(cpepHuin BospacT 47,9+2,1 roga), 48 My>X4unH 1 27 XxeHLwwuH (64 % n 36 %, COOTBETCTBEHHO), HaxoasALWMeCcs
Ha 9Tanax fieueHmsa 1 peabunutaumm 0OCHOBHOro 3aboneBaHus (Ty6epkynes nerknx) B CneLmanm3npoBaHHOM
npoTneoTy6epKyne3HoM caHaTopun. n3aiiH nccnenoBaHus BKOYAI OOLLENPUHATLIE 3Tarnbl KOMMIEKCHOIO
cTomMaTosiorm4eckoro O6CJ‘I€)J,OBaHI/IFI nauneHToB, B paMKax KOTOPOro AonoJIHNTeNbHO OblN10 Mn3y4eHo COCTO-
SIHME CNN3NCTOM 060M04KM pTa U KPACHOW KaliMbl r'y6 ¢ NOMOLLbIO ayTOMYOPECLLEHTHOM CTOMATOCKOMNUMU,
a TakXe OCYLLECTBJIEHO MUKPOOMonornyeckoe nccnegosaHme Ha rpubel poga Candida. MpounsBeneHo co-
nocTaBNeHue KJIMHNYEeCKOW KapTUHbI ANAarHOCTUPOBAHHbLIX NATONOrM4eCcKnx COCTOSAHUI CNU3NCTOM 000104~
K1 pTa, ayTodNyOpEeCLEHTHbLIX NM300PaXeHUI U X NATOMOPPONOrniyeckmnx ocobeHHocTelh. OueHeHbl OTHETHI
ob6cnenyembix 1L, OTHOCUTESIBHO OLLYLLLEEHWIA BO BPEMS NPOBEAEHNS ayTODYOPECLLEHTHOM CTOMaTOCKOMUNA.
PE3Y/LTATbI. OnpeneneHo, 4To 3aboneBaHns CAM3NCTONM 000104KN PTa U KPACHOW KariMbl ryd y nauneHToB
C Ty6epKynesHon nHpekumnen aBnsioTCS BbICOKO pacnpocTpaHeHHbIMK (92 %), 06Hapy>XMBaloTCs vyalle y nuL,
MY>CKOrO MoJia 1 OTANYaKTCS HEOAHOPOOHOCTbLIO CBOEWN CTPYKTYPbI, B KOTOPO JOMUHUPYIOT: KAHOMO03 C/n-
31cToli 0605104KM pTa, TPaBMaTUYECKME NOPAXKEHNS U Pa3fnyHble GopMbl xeiinnuToB. O603Ha4YeHbl 0COOEH-
HOCTM ayTO(NTyOPECLIEHTHbLIX N300PaXXeHNn NaTONOrMYECKNUX COCTOSIHUIA CNN3NCTON 000I04KN pTa pasnmny-
HOW NpUPOAbl NPOUCXOXAEHUS. MONOXUTENbHAA 3KCTPACNEKLUNS OTHOCUTESNIbHO UCMOJIb30BaHMs ayTodnyo-
pecueHTHOM cTtomatockonuu 3apernctpuposana B 100 % cnyyaes.

BbIBOAbI. MpruMmeHeHne ayTodpnyopecLEeHTHON CTOMATOCKOMNMX B airOPMTME CTOMATONI0rM4eckoro obene-
[0BaHWS NauneHToB ¢ Ty6epKynesHolr nHdekumnen aenseTcsa LenecoobpasHbiM, Tak Kak NO3BOASET peanu-
30BbIBaTb NPUHLUNM OHKOHACTOPOXEHHOCTU cpean cneunanncToB, NOMOraeT Bpayy nosiyd4atb JONONHUTENb-
HY0 MHDOPMaLMIO O NaTONOrMYECKOM MPOLLECCE B PEXMME PeasibHOro BpEMEHN 1 MOBbILLAET MOTUBALMIO
obcnenyeMblix UL Ha NogaepXaHne CTOMaToIOrM4eckoro 340P0BbS.

KnioueBbie cnoBa: Ty0epkynes, aytodnyopecLeHLms, ayTodyopecLeHTHas CTOMaToCKoNus, npsimMas ay-
TodnyopecLeHTHasa Bu3yanusaums, GnyopecLeHumns TkaHer, 3aboneBaHnsa CInM3ncTor 060104Kn pTa, pak
NONOCTN PTa, OHKOCKPUHUHT

UHdopmauumsa o ctatbe: noctynuna — 15.06.2024; ncnpasnena — 01.08.2024; npunsara — 03.08.2024
KoH$AUKT nHTepecoB: ABTOPLI CO0OLLa0T 06 OTCYTCTBUN KOHPNNKTA UHTEPECOB.

BnaropgapHocTu: ABTOPbLI BbipaxatT 0cobylo 61arofapHoCTb KaHa,. Gu3.-MaT. Hayk, AOLEHTY No cneumanb-
HocTu 1.3.19. «JlazepHas ¢usuka» H.H. BynrakoBoi 3a UeHHble COBETbI MO MCMNOJIb30BaHUIO NPOdUILHON
TEPMUHONOMMN N PEKOMEHAALNM NO NPUMEHEHNIO B KIIMHUNYECKOM KJlloye ayTodyopeCLEeHTHON CTOMAaTO-
CKOMNWK; BblpaxaroT npmuaHatenbHocTb CToMartonorudyeckon Accoumaunm Poccum 3a BO3MOXHOCTb y4acTus
B nporpamme «300pO0BbIA POT AOJIKEH ObITb 3€1E€HbIM»,
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The use of autofluorescence stomatoscopy
in the algorithm of diagnosing of the oral mucosal abnormalities
of patients with tuberculosis infection
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Abstract

AIM. To evaluate the feasibility of using the autofluorescence stomatoscopy in dental examination of patients
with tuberculosis infection.

MATERIALS AND METHODS. The objects of the study were 75 patients aged 21 to 65 years (average age
47.9+2.1 years), 48 men and 27 women (64% and 36%, respectively) who are at the stages of treatment and reha-
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bilitation of the underlying disease (pulmonary tuberculosis) in a specialized tuberculosis sanatorium. The design
of the study included the generally standard stages of a comprehensive dental examination of patients, in which
diseases of the oral mucosa and the red border of the lips were additionally detected using autofluorescence
stomatoscopy, as well as a laboratory Candida test was carried out. The clinical picture of the diagnosed patho-
logical conditions of the oral mucosa, autofluorescence images and their pathomorphological features were
compared. The reports of the examined persons regarding the autofluorescence stomatoscopy were evaluated.
RESULTS. It was shown that diseases of the oral mucosa and the red border of the lips in patients with
tuberculosis infection are highly common (92%), are found more often in males and differ in the heterogeneity
of their structure, which is dominated by candidiasis of the oral mucosa, traumatic lesions and various forms
of cheilitis. The features of autofluorescence images of pathological conditions of the oral mucosa of different
nature of the origin are marked. Positive feedback from patients after the autofluorescence stomatoscopy
was recorded in 100% of cases.

CONCLUSIONS. The use of the autofluorescence stomatoscopy in the algorithm of dental examination of
patients with tuberculosis infection is appropriate because it allows to implement the principle of oncological
alertness among specialists, helps the doctor to obtain additional information about the pathological process
in real time and increases the motivation of the examined persons to maintain dental health.

Keywords: tuberculosis, autofluorescence, autofluorescence stomatoscopy, direct autofluorescence
visualization, tissue fluorescence, oral mucosal abnormalities, oral cancer, cancer screening

Article info: received — 15.06.2024; revised — 01.08.2024; accepted — 03.08.2024

Conflict of interests: The authors declare no conflict of interests.

Acknowledgments: The authors express special gratitude to the PhD of Physical and Mathematical Sciences,
associate professor in the specialty 1.3.19. “Laser Physics” N.N. Bulgakova for valuable advice in use of
specialized terminology and recommendations in use of autofluorescence stomatoscopy in a clinical manner;
express gratitude to the Dental Association of Russia for the opportunity to participate in the program
“A healthy mouth should be green”.

For citation: Goryacheva T.P., Zaplutanov D.A., Goryacheva I.P., Aleshina O.A. The use of autofluorescence
stomatoscopy in the algorithm of diagnosing of the oral mucosal abnormalities of patients with tuberculosis

infection. Endodontics Today. 2024;22(3):271-282. (In Russ.) https://doi.org/10.36377/ET-0035

BBEAEHUE

Bo Bcem mMmupe npobnema couuanbHO 3HaYUMBbIX
3abosieBaHUiA NPOAOJSIKAET OCTaBaTbCS aKTyasibHOWM
Nno HacTosiLee BPeEMS, NPU 3TOM UMEHHO Tybepkynes
B 2022 r. 0603Ha4YEeH BTOPbLIM B CMNCKE MHPEKLMOHHBIX
3ab0neBaHM, OT KOTOPLIX YMUpPaeT 60bLUe BCErO Jto-
nen. Tybepkynes 6bla1 AMarHoOCTUPOBaH y 7,5 MJIH Yer.,
4YTO $BNSETCS PEKOPAHO BbLICOKMM MNOKa3aTesnem
¢ 1995 r.,, korga BcemunpHas opraHmsauuvs 34paBooX-
paHeHus (BO3) Hayana rnobasnbHbli MOHUTOPUHE CUTY-
auuun No gaHHom npobneme [1].

Cpeav Bepywimx dakTopoB pasBuTmUs MHOEKLUMOH-
HOro 3a60s1eBaHNS NIEFKUX MOXHO BblAENNTbL Hebnaro-
NPUSATHbIE COLMaNbHO-ObITOBLIE YC/IOBUS, MaCCOBYIO
MUrpaumio 3 cybbLekToB HEBGNArononyYHbIX No JaHHOWN
MHDEKLMN, HEYO,O0BNETBOPUTENbHLIE CAHUTAPHO-FUIrMe-
HUYeCcKMe YCIOBUS XN3HN, HEAO0CTaTOYHOE U HepaLmno-
HasbHOE MUTaHne, Kak MeANLMHCKNIA aCAEKT — CHUXE-
HMe 00LLel Pe3nCTEHTHOCTM opraHn3mMa Ha poHe Xpo-
HWUYECKOro CTpecca, KOToOpoMy noaBepraeTcs 6onbLuas
yacTb paboTOCNOCOOHOro HaceneHus [2].

Nmetolmecs naHHble CBUAETENbCTBYIOT 00 06X
NaToOU3N0NOrMYECKNX MEXAHN3Max Pa3BUTUSA 3HAUU-
TeNbHOro Kosnyectsa 3aboneBaHuii, 4YTO OOBLACHAET
B3aMMOCBS3b KOMOPOUAHOCTW, B TOM 4YuCe, 1 C na-
Tonoruen nonoctu pra [3; 4]. OTarowatouiee BamsaHue
3ab0/IeBaHUIA BHYTPEHHUX OPraHOB MO OTHOLUEHWUIO
K NaToNorM4eckmm npoLeccam B pOTOBOW NOMOCTU Be-
0EeT K U3MeEHeHNSIM DYHKLMOHANbHBLIX CBA3el 3yboue-
JIIOCTHOrO annaparta C APpYrMMun OTAenamm Xenyno4Ho-
KMLLIEYHOro TPakTa, CUCTEMOWN AbIXaHUS, HapyLUEHMIO
HENPOPU3NONOrMYECKNX MEXAHU3MOB B3aMMOLEN-
CTBUSI CO BCEM OpPraHM3mMom, npueoas Kk aucbanaHcy
paboTbl cucTeMbl roMeocTasa [5].

Y naumeHToB C TyOepkyne3HOW WHPeKuMen npu
ONUTENBHON MacCUPOBAHHOW MEOMKAMEHTO3HOW Te-

JndodoHmusa
— T

panMn 1 Haan4Mm KOMOpPOWAHOM MATONIorMKU MPOoUC-
X0OST CABUMM B MexaHM3amax agantaunun. MMmyHHas
cucTemMa, B 0ObIYHbIX YCNOBUSAX CNOCOOHas NpoTUBO-
CTOATb OONbLIOMY KOJIMHECTBY HEONaronpuaTHbIX
1 nospexpganLmx GakTopoB, NEPEXOANT B COCTOSIHNE
yrHeTeHus. MecCcTHbIi UMMYHUTET NOMIOCTM pTa, 00e-
creynBalloLWMii 3aLNTHBIM 6apbep CNM3ncTon 060n04-
KM OT HEraTMBHOIO AencTBMS 6akTepuin, BUPYCOB, NPO-
cTenwmnx, NapasnToB, a TakXe TOKCMHOB, anjepreHoB
W OpYyrux BELLECTB, NepecTaeT Ka4eCTBEHHO QYHKLM-
OHupoBaTb [6]. CHuXeHne obuiein NPOTUBOUHGEKLM-
OHHOW 3alLUUTbl OpraHM3mMa BblpaXkaeTcsl B NOBbILLEHUN
ypoBHs IgG 1 CHuxXeHun paroumtosa, a MECTHOIO M-
MyHUTETa NOSIOCTN PTa — B HApyLUeHUU cOanaHcmpo-
BAHHOCTM €ero ¢akTOpOB, YMEHbLUEHUUN AKTUBHOCTU
nm3oumma m KoHueHTpauun IgA, slgA. Bcenepgcteue
3TOro, nof BO3AENCTBMEM KaK BHYTPEHHUX ¢HaKTOpOB,
Tak U BHELWHWX, Nponcxoamt GopMmMpoBaHme Kkackana
NnaTosIOrM4eckmx NPoLLECCOB, NPUBOASALLNX K Pa3BUTUIO
KJIMHNYECKM BblpaxXeHHOoW popMbl 3aboneBaHus [3; 7].

CesizaHHas C MH(EKLUVOHHbIM 3ab0oneBaHNEM UM-
MYHOCYMpPECCUs yBEIMYMBAET PUCK Pa3BUTUS 3J10Ka-
4YeCTBEHHbIX HOBOOOPA30BaHWin B OPraHn3Me B LLESIOM,
B MONOCTW pTa B 4acTHOCTU [8]. [0o3TOMY B KAMHMYE-
CKOW cTomMartonorum npu paboTte ¢ naumeHTaMmm C Ty-
6epkyne3omMm 0cobeHHO BaxHO GpOPMUPOBAHNE OHKO-
HACTOPOXEHHOCTN Yy MEAULMHCKOrO NepcoHana.

Ha cerogHawHWin geHb 60pbba C OHKONOrMYeCKU-
MK 3ab6oieBaHNAMIN BbilLA B PaHr NPUOPUTETHLIX 3a-
navy meguuuHbl. B Poccuiickoin @epepaunm B 2022 T.
BbIiBNEHO 624835 cny4aeB 3/10Ka4€CTBEHHbIX HOBO-
obpazoaHuin (3HO), 4yto Ha 7,6 % 6onbwe No cpas.-
HeHuio ¢ npeaplaywmm rogom. 3HO poToBoiA nonocTn
HaXOASATCS Ha LEeCTOM-BOCbMOM MECTE CPeaun pPakoB
B MupoBoi ctatuctuke [9; 10]. PacnpocTpaHeHHOCTb
OHKOMATONOrMN YBENMYNBAETCH B CBA3U C POCTOM MO-
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BeAeHYeckmnx pakTOPOB pUCKka — 3HAYUTESbHBIM YMNO-
TpebneHnem TabavyHOM NPOAYKLIMN U aNIKOFOJisl, a TakXe
Pas3nNYHbIX XUMUNYECKUX KYPUTENbHbIX cMecen [11].

HecMoTps Ha ycnexu B e4eHnn, 5-neTHas BbIXXnBa-
€MOCTb MNauMeHToOB C AMarHo30M pak NoJIocTu pTa cy-
LLECTBEHHO He yBesMyuMBaniacb B TeHeHME MOCNeOHUX
necatTuneTnin. MI3BecTHO, Y4TO Npu paHHeM obHapyxe-
HMM OaHHbIA Noka3aTesb cocTaBnsaeT okosio 83 %. Tem
HEe MeHee, pak MOJIOCTU pTa peako obHapyxuBaeTcs
BOBPEMS, KOrga MMEKTCH JINWb U3MEHEHUS Ha Khe-
TOYHOM YPOBHE, KJIMHWYECKU HEBUOMMbIE HEBOOPY-
XeHHbIM rnasom [12; 13]. Ha 6onee no3aHux ctaausax
TpebyeTcs pagukanbHOe WHBA3NBHOE JlIeYeHne, 4acTo
¢ obe3obpaxuBaowmmn nocneactenamn [14]. 3a py-
6exoM BbisBAsgeMocTb 3HO 3Ha4ynTenbHO npesbillaeT
OTEYECTBEHHbIN OHOMMEHHBbI NoKa3aTesib, HTO MOXET
ObITb HaCTNYHO OOBSACHEHO H6oee LWNPOKNUM UCMNOJIb30-
BaHWEM ANarHOCTUYECKMX METOAMK, MOMOraoLmx 06-
HapyXuTb 60Ne3Hb Ha paHHel ctagum [15].

TpaAnuMOHHBIN BU3yalibHbIi OCMOTP ONMPaeTcsd Ha
dunanyeckoe aBneHne otTpaxeHus 6enoro ceeta oT no-
BepxHOCTM COP [16]. PaHHWE naTtonormyeckme nameHe-
HWS B 3NUTENINN HE BUOHbI B OTPaXXeHHOM cBeTe. B aTom
0THaCTU K 3aKkJIl04YaeTCa NpMYMHaA NO3AHEN OMarHoCTu-
KM OHKOMaTosIormm nonocTtu pra. lMoatomy ons ontu-
Mmnsauum Busyanusauum nopaxeHmin COP Heobxoammo
NPUMEHEHNE HOBbIX ONTUYECKNX TEXHOOMNIA, KOTOPbIE
NO3BONAIOT NOEHTUDULMPOBATb PA3/INYNA MEXY HOp-
MaJsibHbIMWU 1 aHOMaJbHbIMU TKaHAMM.

CnepyeT OTMETUTb, 4TO B COOTBETCTBUW C TPEHAA-
MW pa3BUTUSA MeaULMHbI COBPEMEHHbIE ANarHOCTUYe-
CKMe TeCTbl AOJIKHbI HE TOJIbKO NMPeaocTaBnsATb Bpavy
NOMNONHUTENBHYIO NHGOPMALIMIO O TeYEHMN NaTOSIOMN-
Yyeckoro npotecca, Ho n obecneunBaTb cobnogeHne
MHDEKUMOHHOIO KOHTPONS B yYpexXAeHn 34paBOOX-
paHeHUs Ha BbICOKOM YpOBHe, crnocobcTBoBaTh ¢ op-
MMPOBAHMIO MCUXONOrNMYeckn KOM@POPTHON aTmMoC-
depbl Npy NpoBeaeHUN NpoLeaypbl, B TOM 4yucne 3a
CYeT CBOEWN HEWMHBA3MBHOCTWU, YTO OCOBEHHO BaXKHO
y 605bHbIX TY6epkyne3omM. MaHunynsauuoHHas npmem-
NIeMoCTb ONg MeauUMHCKOro nepcoHana u duHaHco-
Basi 4OCTYMNHOCTb A1 yYpEeXAeHUs 34paBOOXpaHEHNS
Takxe xenaTesbHbl.

B nocnenoHee Bpems paspabartbiBaloTcs OECKOH-
TakTHble AMArHOCTMYEeCcKMe MeToAbl Ha OCHOBE OMTuU-
YeCKUX TEXHOJIOTNIA, MOMOTraloLWnX NAEHTUOULNPOBATL
nartonormndeckmne npoueccobl COP B pexnme peanbHOro
BPEMEHMN, B TOM YMUCNE Ha AOKJMHMYECKOM 3Tane ux
pazsutusa [17]. K HUM MOXHO OTHECTU NPSMYIO BU3Y-
anuzaunio aytodnyopecueHumn nosepxHoctn COP
npu ee OCBELWEHMN CBETOM ONPEenEeNeHHOW AJINHbI
BOMHbI [18]. B Hawel cTpaHe faHHas TEXHONOrns no-
Jlyynna Ha3BaHue «ayTodryopecLeHTHas CTOMaToCKo-
nus» [19]. OHa 6bina paspaboTaHa 1 noayduna pacnpo-
cTpaHeHue 6narogaps COBMECTHOM paboTe yyeHbIX
®re0y BO «Poccuiickoro yHMBepcuTeTa MeauunHbl»
MwunsppaBa Poccun n MHCTUTyTa 06LWEN DUSUKU UM.
A.M. TMpoxoposa PAH. JaHHas TexHOonornsa npuasaHa
nomoyb Bu3yanuauposatb obnactu COP, nmeiowme
noTteHuuan K nepepoxaeHuio B pak [20].

AyTodnyopecuLeHTHasa (TIOMUHECLIEHTHadA) cToMa-
TOCKOMUSI — 3TO HEMHBA3UBHbIN ONTUYECKUIA MeTo[, BU-
3yanusaunm noeepxHoctn COP B cBeTe ee 3HOOreHHo-
ro GnyopecueHTHOro N3NyYyeHus C Lefblo BbISIBIEHUS
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naToNorM4eckux n3MeHeHun. 1na ee nposBeneHus nuc-
nonb3yeTcs ctomatockon APC — ceeToaANOAHbIN anna-
paTt ¢ ANAnHON BosHbl n3ny4deHuns 400+ 10 Hm. Usnyye-
HMEe annapara Hanpae/sSeTCAa B NONOCTb PTa, & BO3HU-
KaloLee SHAONeHHOEe CBeYEHNE TKaHEN paccMmaTpumBa-
€TCH onepaTopoM Yepes cneunanbHble CBETODUILTPbI.
Ob6s3aTenbHbIMU YCIOBUSIMU NPOBefAeHus obcne-
[OBaHUS SBNSIETCS NPUIYLLIEHMWE CBETA B CTOMATOJ10-
rmyeckom kabuHeTe, NCNOJSb30BaHNE 3ALLMTHBLIX OYKOB
0S5 rna3 nauyeHTa n pacnosioxeHue annapara He 60-
nee yem B 10 cm OT n3y4aemow obnacTu.
AyTodnyopecueHTHble n3obpaxeHus COP B Hop-
MEe BU3YanM3NpPYyITCA CBEYEHMEM 3ENEHOro LBETa,
MHTEHCMBHOCTb KOTOPOro ONpeaenseTcss aHaToMO-TO-
norpadu4yeckMm 0CoOOEHHOCTAMIN €€ CTPOEHUS U J0-
CTaTO4YHbIM YPOBHEM 3MNUTENNASIBHBIX U CTPOMAaJIbHbIX
3HAOreHHbIX dnyopodopos. Mo mepe BoBneveHus COP
B MATONIOrMY4E€CKMIN NPOLECC, MPONCXOAUT YMEHbLLEHME
MHTEHCUBHOCTU ayTodiyopecueHUnn B 3eneHon 06-
nacTtu cnekTpa ¢ dopmmupoBaHmem apdpekTa «TEMHOIo
naTHa», 0OycnoBieHHoe BUOXUMNYECKUMU U MOPDO-
NOrMYeCKUMMN N3MEHEHNAMWN TKaHel, CTeneHb Bbipa-
XXEHHOCTU KOTOPbIX 3aBUCUT OT NpMpOabl NaTonornye-
CKOro o4ara u ero arpeccmBHocTu [21].
Bpauu-cTtomaTonoru, okasbiBaoLLme NoOMOLLb Naum-
eHTaM ¢ TybepKkynesHon nHdekumen, AoMKHbI peanun-
30BbIBaTb NPUHLUMN OHKOHACTOPOXEHHOCTM B CBOEN pa-
60Te B CBSA3M C TEM, 4YTO JaHHasa KaTeropusi NauneHToB
nmeeT 60MbLLOE KONMYECTBO GpaKkTOPOB pMcka No pas-
BUTUIO KOMOPOUOHOM NaTONOrumn, B CTPYKTYPE KOTOPOM
MoXeT ObITb onpeaeneHa aona 3HO nonocTtu pTa.

LUENb

OueHnTb Lenecoodbpas3HOCTb UCMNOJIb30BaHUSA ayTO-
bNyopeCUEHTHON CTOMATOCKONUM NPU CTOMAaTO0rn-
yeckoM o6cnenoBaHMN MaLMEHTOB C TyOepKynesHowm
MH)EKUNEN.

MATEPUANDbI U METOAbI

Ob6bekTamn unccnenoBaHMs cTanu 75 nauueH-
TOB B BO3pacTte oT 21 go 65 net (cpegoHuii BO3pacT
47,921 roga), 48 MyX4uH n 27 xeHwmH (64 % n 36 %,
COOTBETCTBEHHO), HaxoAsLWMECs Ha aTtanax Jie4eHus
1 peabunmtaumm oCHOBHOro 3abonesanus (Tybepkynes
nerkmx) B N’KY3 HO «[MpotnBoTybepkyne3Hblii caHaTo-
puii «bobbinbcknii», Hnxeropoackas obnacte, Poccus.

Kputepumn BkoYeHus: Hannumne Tybepkynesa ner-
Knx, nobpoBosibHOE MHPOPMUPOBAHHOE cornacue Ha
yyacTue B UCCreaoBaHuN.

Kputepum UCKIIOYEHUS: HanuyMe BHENeroYHbIX
dopm Tybepkynesa, ncnxmyecknx sabonesaxHmin, BUY-
nHbEeKuMn, pasnnyHelx Gopm renatuta, 0TKas oT y4ya-
CTVS B UCCNeg0oBaHMN Ha kKakoM-nnbo atane.

Ouv3aliH wvccnepoBaHua npegnonaran obuwenpu-
HATbIE 3Tanbl KOMMIEKCHOr0 CTOMaTOIOrMYeckoro
obcnenoBaHUsl BCeX MAUMEHTOB M BKJIOYas AOMNOSHU-
TENbHO: ayTOPYOPECLEHTHYIO CTOMATOCKOMNUIO C MOo-
CneayloLLen OLEHKON 3KCTpacnekum n MmKkpoobunono-
ruyeckoe nccnegosaHue Ha rpubsl poga Candida.

C uenbio peanusauum nNpuUHLMNA OHKOHACTOPO-
XXEHHOCTW, NOlyYeHUs OONONHUTENLHOW NHpOopMaLn
O CTOMAaTOJIOrMYEeCKOM CTaTyCe MauMeHTa U OLLEHKMN
cocTosiHua COP B anropuntm ob6cnenoBaHus BKOYaNN
ayTOdNYOPECLLEHTHYIO CTOMATOCKOMNUIO C NCMOJIb30Ba-
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Huem annapata ADPC («MonmpoHuk», Poccus). Nposo-
annn TonorpadupoBaHme U KOAUPOBAHNE 3NIEMEHTOB
nopaxeHnss COP no B. Roed-Petersen n G. Renstrup
(1969) B mogndukaumm O.C. Tuneson ¢ coarT. (2008).
Matonornyeckne coctosHna COP onucelBanu C yye-
TOM JnloKanM3aumm, Tuna nepBUYHbIX/BTOPUYHBIX 3ne-
MEHTOB, pasMepa, LBeTa, TMna NoBeEPXHOCTU (rnaakas,
3EepHMCTas, LWwepoxoBartas), rpaHuL, nanbnaToOpPHbIX
XapakTepucTuk (KOHCUCTeHUMKN), 6oneaHeHHoCTU. ns
M3MEPEHUIN KakK BCMOMOraTesibHbIii MHCTPYMEHT Obln
3a4EeNCTBOBAH 30HA, MapOOOHTONOMMYECKNI Fpagyn-
pOBaHHbI 0gHOCTOPOHHKI UNC-15.

AyTodnyopecueHTHble UK300paxeHnst COCTOSIHUN
COP n KKT, He yknagpiBalowmecs B NoHATHNE PU3NO-
NOrM4yeckom HOpMbl, ONUCbIBANM B CreuuanbHOM JINCTEe
MeaMUMHCKOM KapTbl 60/IbHOIO N0 KPUTEPUSIM: KOHTYPbI
oyara (4eTkme unm pa3mbITbl€); UHTEHCUBHOCTb 3aTeEM-
HEHUS (MA/IOUHTEHCUBHOE, CPEOHENHTEHCUBHOE, WH-
TEHCMBHOE); Miowaab pacrnpocTpaHeHnsa ovara/pas-
Mepbl; CTPYKTypa BHYTPEHHErO Nons (04HOPOAHAas uim
HE 0OHOPOAHAs); nokanmaauus 3aTEMHEHUsT OTHOCU-
TeNbHO Tonorpaduyecknx CTPYKTYp NONOCTU pPTa; KO-
JINYECTBO 04aroB; COOTBETCTBUE FPaHuUL, NPy AHEBHOM
OCBELLEHMM 1 NPU UCMNoSb30BaHUK cTomaTockona APC.

Mpu npoBeAEHUN ONArHOCTUKWN YH4UTbIBAIN, YTO U3-
MEHEeHUNs NHTEHCUBHOCTWU dHA0reHHoro ceevyeHns COP
MOTryT BO3HMKATb B pedynbrarte: yBeandyeHuss metabo-
JINYECKON aKTUBHOCTU B ANUTENUN; paspylieHus ¢ny-
OpEeCUMPYIOLLEro KoiareHa CoeaAnHUTENIbHOTKAHHOIO
cnosi nof 6a3anbHON MEMOPaHOI; yBENNYEHUS BACKY-
napu3auum TKaHen 13-3a BOCMNANEHUs WU YyCUSIEHUS
aHrnoreHesa (remMornobuH SBAsSeTCcs MOLWHbIM CBETO-
nornowamLwmm cybctpaTtom); HaNMYUSA MMrMEHTOB, NO-
raowawmx CeBeT (HanpumMep, MenaHuHa nnu YyacTuy,
amanbramsol).

Ona Budyanusauum aytodnyopecueHTHOro cBe-
YeHUs MPUMEHAAN ABa TMNa ONTUY4ECKUX GUABTPOB 13
komnnekTa annapata AMC B COOTBETCTBUM C KJIMHNYE-
CKUMU 3aa4aMu: XenTblii cBETOPUNILTP — 4515 0OHapy-
XEHUSA NaTONIOrMYECKUX COCTOAHUIA BOCMAINTENBHOIO
reHesa, 3eeHblli CBETODUNLTP — A1 OHKOCKPUHUHTA.
doTodukcaumrto ayTodyopecUeHTHbIX N300paxeHnit
OCYLLECTBNANN HA cMapTPOH C UCMNONb30BAHNEM Mar-
HUTHBIX KAWMC-HAcagokK C ONTU4ECKMMU dunbTpamm
aHanornyHoro cnekTpa.

Ona peanusauun KynbTypanbHOro Metoaa npouns-
BOAMN MA30K CO CIN3NCTOM 0060/104KM pTa 1 fopcalib-
HO NoBEePXHOCTU A3blka. MaTepuan 3abupanu y naum-
€HTOB HaTOLLAK (40 YNCTKKM 3yOOB U A3bIKa) CTEPUSTbHBIM
BaTHbIM TaMMOHOM, KOTOPbIA NMOMeLLan B 3aKpbITYIO
CTEpPUNbHYIO NPOBUPKY U Nepepaeanu B nabopaTopuio,
rae BbINOJIHAICA MOCEB HA NUTATENIbHBIE CPeabl C MNO-
cnegywowen wnaeHtnoukauemn mn KONMYECTBEHHbIM
aHann3om.

dopmynmpoBanm anarHo3 Ha OCHOBE aHanusa xa-
Nno6, AaHHbIX aHamMHe3a, KAWHUKO-NabopaTopHbIX UC-
crnenoBaHun, ayTodyopeCUEHTHONM CTOMaTOCKOMUA
M NPUXU3HEHHOrO NaToMOpPdONOrMyeckoro nccneao-
BaHUs 6uonTtara, 3abpaHHOro No NokasaHnsam 13 oyara
nopaxexus. MauneHToB onpawmeanm 06 OLLYLLEHNAX
BO BpeMs npoBeaeHus ayTodayopecuUEHTHON cToMa-
TOCKOMNUU, AEMOHCTPMPOBAIM OnTnyeckme nsobpaxe-
HU4, JaBann afanTMpoOBaHHbIE KOMMeHTapuu. NpoBo-
O NTeYEHNE NMaToNorMm B COOTBETCTBUM C YCTAHOB-

JndodoHmusa
— T

B nomoub npaktnyeckomy Bpady / To help a practitioner

NeHHbIMW  AMarHo3amu. YCTpaHsanuM TpasMupyloLimve
dakTopbl, COCTaBAANN NNaH UHAVMBUAYANbHBIX NPOdU-
NAaKTUYECKUX MepPONpUATUIA, faBann pekoMeHAaLunm
Mo KOPPEeKUUN OAMeTbl, BPeAHbIX MPUBbIYEK, YX04y 3a
NONOCTbIO pTa.

PE3YNIbTATbI

MpoBeneHHbIN aHann3 xapakTepa Xxanod nokasarn,
4YTO NaumMeHToB Hambonee 4yacto OGecrnokoun Henpu-
ATHbIN 3anax u3o pta (86,7 %), pa3pylieHne 3yb6oB
(82,7 %), KpPOBOTOUMBOCTbL U OONE3HEHHOCTb [eCeH
(76 %), cyxocTb B nonoctu pta (34,7 %). MNoBbilLueHHasd
YYBCTBUTESIbHOCTb TBEPAbIX TKaHei 3y6oB perncrpu-
poBanacbk y 14,7% naumeHToB. 12% ob6cneayemsbix
npenbaBAsSAN Xanobbl Ha NOABMXHOCTbL 3y0O0B. B Toxe
BPEMS, HEKOTOPbIE NaLUMEHTHI YKa3bliBasn Ha OUCKOM-
dopT, xxeHune B a3blke 1 COP (8 %), nameHeHne BKyCO-
BOW YYBCTBUTENBHOCTYU (2,7 %) N MeTanamyeckunn npu-
BKyC BO pTy (1,3%). NauneHTbl He OTMEeYann OCTpPon
3y6HOI 60/ HA MOMEHT MPOBOANMOTI0 UCCNIEL0BAHMS.

Mony4yeHHble pe3ynbTaTbl CBMOETENLCTBYIOT O Bbl-
COKOM pacnpoCTPaHEHHOCTU W HEeOAHOPOLAHOCTU
CTPYKTYpbl 3a6onesaHuii COP y 60nbHbIX Tyb6epkyne-
3oM nerkux. 3abonesaHusa COP v KKI™ anarHocTupoBsa-
Hbl Y 92 % obcnenyembix. Y psga naunMeHToB BCTpeya-
JIOCb COYETaAHME HECKONbKMX HO30J10rM4eckux hopm.
BONbWWHCTBO BbISIBIEHHbLIX NOpPa)eHnin Oblnn Jo6po-
Ka4yeCTBEHHbIMMU.

MakcumarnbHas 4acToTa BCTPEYAEMOCTM OTMEYeHa
y kaHamposa COP - 65,3 %. Bce knuHuyeckmne cnyyam
OblIn  npencTaBneHbl aTPOPUUECKON XPOHUYECKOW
dopmoit 3aboneBaHus.

TpaBMaTtnyeckni CTOMaTuT B pesynkrtate OCTPOoro
VIV XPOHNYECKOIO MOBPEXAAI0LLLErO BO34ENCTBUS pe-
ructpupoBancs B 38,7 % cny4yaes.

MaTonormndeckune coctosiHmsa KKIM 3apukcrmpoBaHbl B
34,7 % cny4yaeB. B ux cTpykType onpeneneHbl: MeTeo-
ponorundecknii xennut (13,3 %), akchonnaTnBHbIN Xen-
T (10,7 %), aHrynsapHbli xennut (8 %), XpoHuyeckas
TPELLMHA HUXHEN rybsbl (2,7 %).

MpM3HaKM XPOHUYECKON peungnBupylowen reprne-
TNY4ECKOWN MHDEKLNM OblNn 3aperncTpmpoBanbl y 14,7 %
MnaumMeHTOB C lokannsauuen Ha KpacHOM Kanme Bepx-
Hel 1 HNUXHel rybel, a Takxxe COP.

Cnydam XpOHMYECKOro peunamBupytowero adpros-
HOro ctomatuTa 6bln BbigBneHbl B 13,3%. YyTb pexe
ONarHoCcTupoBanun goeckBaMaTuBHbIV rnoccut — B 12%
Cny4aes.

Nerikonnakuio COP peructpupoBanu B 6,7 % cnyya-
€B: MJIOCKYIO 1 BEPPYKO3HYIO Popmbl (4% n 2,7 % cny-
yaeB, COOTBETCTBEHHO).

KMJ1 COP, 3apeructpupoBaHHbI TONBKO Yy WL,
XXEHCKoro nona, Obln NpencTaBfeH TUNWYHOM (2,7 %),
3p03MBHO-93BEHHON (1,3%) 1 rvnepkepaTtoTU4ecKom
(1,3 %) dopmamu.

NpeHTndunumpoBaHbl HOBOOOpa3oBaHUS B MOMOCTHU
pta: ¢pubpoma (2,7%), peTeHUMOHHas KUCTa Masomn
CIIOHHOWM Xenessbl (2,7 %), nanunnoma (1,3 %).

Heonnactuyecknin xapaktep nopaxenus COP nog-
TBepaunca B 1,3 % cny4yaes.

Y naumeHToB C TybOepKyne3om nerkmx Oblnm 3a-
perncTpmpoBaHbl HEKOTOPbIE OCOOEHHOCTU TeYeHUs
kaHaongo3a COP: otcyTcTBMe ocTpbix dpopm 3abone-
BaHWA (TONbKO aTpoduyeckas xpoHuyeckas dopma),
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CKOMJIeHne Haneta B ckjlagkax a3blka Ha ¢oHe crna-
XXEHHOCTWN €ro COCOYKOB. YIpKO€E KPaCHOE CBEYEHWNE 3H-
[OreHHbIX NOPOUPUHOB — NPOAYKTOB XMN3HEOEATENb-
HOCTU MUKPOOPraHM3MoB — BU3yan3npoBaHo B 82%
cnyyaes nabopaTopHO NOATBEPXAEHHOro KaHana03a
npu npoBeneHnn aytTopsiyopecueHTHON CTOMaTOCKO-
numn (puc. 1).

MopaxeHns COP BocnanutenbHOro Xxapaktepa
BCErga BM3yann3npoBasncb 30HAaMU CHUXEHNS 3ene-
HOro CBEYEHUs B BUAY MOBbLILIEHHOINO NPUTOKA KPOBU
K o4ary BocnasieHnusl, 4To obecneymBano nosoXxmTesb-
Hbl pe3ynbraT guarHocTuku. lMpu aTOM runepemus

NPV OCMOTPE HEBOOPYXEHHbLIM [1a30M MOIa He onpe-
nenatbcs (puc. 2A). PUGPUMHO3HbLIN HANET B NPOEKL MU
3p03uK (A3Bbl) BCEraa BbiCTynaa OCBETASAIOWMM arex-
TOM (PNYOPECLLEHTHOrO U306PaXEHNS NATONOMMYECKO-
ro ovara (puc. 2B, 2C).

Mpwn nayvernn KKIM 1 ee natonornyecknx cocros-
HUA OTMEYEHO, 4YTO CBETNIO-3EMIEHBIM BKJIIOYEHUAM Ha
nosepxHocTn KKIM cooTBeTCTBYEeT pacnonoxeHne ke-
pPaTMHU3NPOBaHHbIX Yelwyek (puc. 3-5). MNnowaab no-
paxeHnst NPY OCMOTPE HEBOOPYXEHHbLIM rN1a3oM 3Ha-
YNTENIbHO MEHbLLE, YEM MPU UCMOJSIb30BaHNM ayTodny-
OpecCLUEHTHONM cToMatockonuu (puc. 3).

C

Puc. 1. lNoBepxHOCTb A3bIKa NaumeHTa ¢ 1abopaToOpPHO-NOATBEPXKAEHHOW KaHANAO03HOW MHDEKLUMEN:
(A) npu ocMOTpe HEBOOPYXEHHbLIM Frna3oM B 6eniomM ceeTe; (B) npu ocMmoTpe ¢ annapatom ADC ¢ xenTbiM
ceeTodunsTpom; (C) npmn ocmoTtpe ¢ annapatom ADC ¢ 3en1eHbIM CBETODUNLTPOM

Fig. 1. The surface of the tongue of a patient with laboratory-confirmed candida infection: (A) when viewed
with the naked eye in white light; (B) when viewed with an AFS device with a yellow light filter; (C) when viewed

with an AFS device with a green light filter

C

Puc. 2. XpoHuyeckas TpaBma kpaem rnpoTesa: (A) npy oCMOTPe HEBOOPYXEHHbIM r1a3oM B 6enoM CBeTe;
(B) npu ocmoTpe ¢ annapatom ADC ¢ xenTbiM cBeTodpunsTpom; (C) npm ocmoTpe ¢ annapatom ADC

C 3eJIeHbIM CBETODUBTPOM

Fig. 2. Chronic injury with the edge of the prosthesis: (A) when viewed with the naked eye in white light;
(B) when viewed with an AFS device with a yellow light filter; (C) when viewed with an AFS device with a green

light filter
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B C

Puc. 3. [posBneHns MeTeoposiornyeckoro xennuta: (A) npm oCMOTPe HEBOOPYXEHHbLIM ra3om B 6e/10M CBETE;
(B) npu ocmoTpe ¢ annapatoMm ADC ¢ xenTbiM cBeTopunsTpom; (C) npm ocmoTpe ¢ annapatom ADPC ¢ 3eneHbIM
CBEeTOMUNLTPOM

Fig. 3. Manifestations of meteorological cheilitis: (A) when viewed with the naked eye in white light; (B) when viewed
with an AFS device with a yellow light filter; (C) when viewed with an AFS device with a green light filter

A C

Puc. 4. lNposBneHne akchonnaTnBHoOro xennmuta: (A) Npm 0oCMOTPE HEBOOPYKEHHbLIM rna3om B 6e10M CBETE;
(B) npu ocmoTpe ¢ annapatoMm ADC ¢ xenTbliM cBeTopunsTpom; (C) npm ocmoTpe ¢ annapatom ADC ¢ 3eneHbIM
CBETOPUNLTPOM

Fig. 4. Manifestation of exfoliative cheilitis: (A) when viewed with the naked eye in white light; (B) when viewed
with an AFS device with a yellow light filter; (C) when viewed with an AFS device with a green light filter

C

Puc. 5. XpoHuyeckas TpeuimHa rybol: (A) npy oCMOTpe HEBOOPYXEHHbIM r1a3oM B 6efioM CBeTe;

(B) npu ocmoTpe ¢ annapatoMm ADC ¢ xenTbiM cBeTopunsTpom; (C) npy ocmoTpe ¢ annapatom APC ¢ 3eneHbIM
CBeTOMUNLTPOM

Fig. 5. Chronic lip crack: (A) when viewed with the naked eye in white light; (B) when viewed with an AFS device
with a yellow light filter; (C) when viewed with an AFS device with a green light filter
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Mpu akchonmaTtnBHOM Xennute B AAHHOM uCCne-
noBaHMN OCOBEHHOCTU NaTOJIOFMYEeCKNUX 3/IEMEHTOB
LEeTeKTUPYIOTCA TONbKO Npu  ayTodpayopecCLeHTHOMN
CTOMaTOCKOMUWN: YELUYNKN PaCMOSIOKEHbI MO JINHUN
KnenHa, MMeT CnasitHHOCTb MO LEHTPY C Noanexallemn
TKaHbIO U NPUNOLHATYIO nepudepuio (puc. 4).

Mpn XpoHMYECKON TpeLLMHE ryObl BU3yann3npyeTcs
JMHENHOE HapyLLUEHWE LLENOCTHOCTN TKaHEN C NPUCYT-
CTBUEM KPOBSIHUCTOWM KOPOYKM 1 BOCMNaNUTENbHOrO 60-
Ne3HEeHHOro MHdwunsTpaTa B OCHOBaHUW. BepTukanb-
HbIi pasMep nopaxeHus npu ayTopayopeCUEeHTHON
CTOMATOCKOMUM NPEBOCXOAMST OOHOMMEHHbIN napa-
METP NPU OCMOTPE HEBOOPYXEHHBLIM rNa3om (puc. 5).

Ana nenkonnakum Mop@oOnorn4eckn xapakTepHobl:
NNHENHas rmnepnnasus anuTennsa npu naockom eop-
Me, NPU3HaKM akaHTo3a — NMpu BEPPYKO3HOW HOPME;
rmnepkepaTos 1 napakeparo3 pas3fIN4yHON CTENEHU Bbl-
PaXXEHHOCTU; MHOTrAa Hann4yne BOCNanmnTeNbHbIX U3Me-
HEHWUIA C MPEeBaIMPOBAHMEM OTEKA W PACCI/IOEHUS BO-
NOKHUCTBIX CTPYKTYP Ha, KNEeTOYHOW NHOUNbTpaumve.
YkasaHHble M3MeHeHMs He CcrnocobCTBYOT HGOPMUPO-
BaHMIO ONTUYECKOro KOHTpacTa Mexay HEM3MEeHEHHOMN
COP 1 natonorn4eckMm o4arom, rpaHuua KoToporo
TpyaHoonpenenmma. 3aMeTeH Ha GpOHEe OKPYXKAIOLLLNX
TKaHEW NLWb y4aCcTOK rmnepkepaTo3da ¢ MakCUMasibHOM
TONMWMHON. B ero nmpoekumn OeTekTUpyeTcs He3Ha-
YNTENIbHOE OpPaHXEeBOE CBEYEHWE — MNPU3HaAK NMpPUCyT-
CTBUS MOPOUPUH-NPOJYLMPYIOLLNX MUKPOOPraHN3MOB
M NPOAYKTOB MX Xm3HepeaTtenbHocTu. lMpucytcteme
TeMHOro o6ogka (ymMeHblIEeHNEe NHTEHCUBHOCTU ayTo-
dNYOpPECUEHTHOIO CBEYEHNS) B 4AHHOM KJIMHUYECKOM
cny4ae MOXHO o6ocHoBaTb (okKanbHbiMK BOCMaIu-
TeNIbHbIMU U3MEHEHUSIMU, 4YTO OblNI0 NOATBEPXAEHO
natomopdonornyecku (puc. 6).

O6Len rMCTONOrM4ECKON XapakTePUCTUKON BCEX
dopm KIMJT asngeTca Hanuume rmnep- 1 napakeparto-
33, HEPaBHOMEPHOIr0 akaHTo3a 1 MIOTHOro numoouna-
HO-KJIETOYHOIO NOMOCOBUAHOIO MHpUNLTParTa, npue-
Xallero BrOTHYIO K SNUTENUIO, NPOHUKAIOLLErO B €ro
0a3anbHbIli CNOW, CTEMEHb BbIPAXEHHOCTU KOTOPOro
OTYET/INBO [ETEKTUPYETCH Npu ayTodyopeCLEHTHON
cTomarockonuu. [1ns apo3mBHO-a3BeHHON dopMmbl KIMJ1
CBOMCTBEHHbI AP EKTbI aNNTENNSA. DPO3UKN N A3BbI UME-

10T NONIMFOHabHbIE KOHTYPbI, pacnonaralTcs Ha doHe
rMnepemMmpoBaHHon n otedHon COP npu 06s3aTenbHOM
NPUCYTCTBUM Y3EJIKOBbIX BbICbIMAaHWNA, GOPMUPYIOLLMX
XapaKTEepPHbIN KPYXEBHOW PUCYHOK. PrnyopecLeHTHbIE
n3obpaxeHunsa gaHHo popmbl KIMJ1 COP xapakTepuay-
I0TCS HANNYMEM HEPESKOWN U3BUINCTOM rPaHuLbl MEXAY
naToNOrM4eckKnmM o4aromMm U Hem3mMeHeHHbIMU TKaHSMU.
CHuxeHne ¢nyopecLeHuun B NPOEKUUN OECTPYKLIAN
COP makcumanbHo. OBHaxXeHne coeaNnHUTENbHO-TKaH-
HOro C/0s, MHOUNLTPMPOBAHHOIO BOCMANUTENIBHLIMUA
KNeTkamMu, BU3yanmampyeTcs rinybokMMn TeMHbIMKU OT-
TeHKaMn 3eNeHOoro LuBeTa, NOBEepPXHOCTb NpuobpeTaeT
«MATHUCTBIN» PUCYHOK (puUc. 7).

YcuneHune Backynapmsaumm TKaHu, Kak NposiBneHmne
BOCNANMTENBHOW peakunn, crnocobcTeyeT ¢opmu-
POBaHMIO JTIOKYCOB C YMEHBLUEHHON MHTEHCUBHOCTbIO
3€e/1IeHOr0 CBEYEHUS, KOTOPbIE NPU TUMMYHOWN dopme
KIJ1 meHee BbipaxeHbl 1 3aHMMAOT Manyl naowanb
(puc. 8).

B xone o6cnengoBaHns NaumMeHToOB C TYOepKyne3Hom
nHdekumreln Obin BbISBAEHbI HOBOOOPA30BaHUS: y3en
B 06/12CTN LLLEKN MATKOW KOHCUcTeHUMN (puc. 9) u B 06-
nactu 60KOBOIM MOBEPXHOCTU A3blKa MJIOTHOM KOHCU-
cteHuum (puc. 10). MpeaBapuTenbHbI AMarHo3 B 060-
nx cnydyaax — dwubpoma. Npomn3BeneHoO ncceyveHue
HOBOOOpAa30BaHUN C MNOcneaylWwmnMM APUXM3HEHHbIM
naTosloro-aHaToOMU4YeCcknM nccnegoBaHMeM onepawm-
OHHOro maTepuana.

B nepBom cnyyae B rmcTofIOrMY4ECKOM Mnpenapa-
Te naeHTnPUUMpoBaHbl GparMeHTbl CAM3UCTON 0060-
JIOYKM LWEKWN, NPEeACTaBNEHHbIE BbICTUIKOA U3 MHOMO-
CNOMHOro MNJjOCKOro HEOPOroBEBAIOWEro 3NUTENUS.
HenocpenCcTtBeHHO Nog, anuTenuMasnbHOW BbICTUIIKOMN
B CTpPOME onpeneneH pocT Oonyxonu, npenctaBfieH-
HOW PbIXJIOM BOSIOKHUCTOM COEOUHUTENBLHOMN TKaHbIO
¢ 601bLUNM YNCIIOM KJIETOK Y TOHKOCTEHHbIMW cocyaa-
Mu. 3aknovyeHne natomopdgonora — pudbpoma cnmsu-
CTOl 060104KN LWEekK (puc. 9).

Bo BTOpPOM KIMHMYECKOM Clly4ae Ha atane aytod-
JNIYOPECLEHTHON CTOMATOCKOMUN YMEHbBLLEHUSI CBEYe-
HWS HEe OBHAPYXEHO HWU B NPOEKLLNK, HM MO nepudepun
HOBOOOpa3oBaHUs OOKOBOIM MOBEPXHOCTU A3blka MpwU
MCMoJSib30BaHUM 060UX CBETOPUILTPOB.

Puc. 6. Jleikonnakusi, Beppyko3Has popma: (A) npn 0CMOTPE HEBOOPYXKEHHBLIM N1a30M B 6E/10M CBETE;
(B) npu ocmoTpe ¢ annapatoM ADC ¢ xenteiM cBeTodusTpoMm; (C) npu ocmoTpe ¢ annapatom APC ¢ 3eneHbiM
CBETOPULTPOM

Fig. 6. Leukoplakia, verrucose form: (A) when viewed with the naked eye in white light; (B) when viewed
with an AFS device with a yellow light filter; (C) when viewed with an AFS device with a green light filter
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C

Puc. 7. KINMJ1 COP 3po3nBHO-93BeHHas popma: (A) npm 0CMOTPE HEBOOPYXXEHHbLIM r1a3omM B 6e/10M CBETE;
(B) npu ocmoTpe ¢ annapatoMm ADC ¢ xenTbiM cBeTopunsTpom; (C) npm ocmoTpe ¢ annapatom ADPC ¢ 3eneHbIM
CBETOMUNLTPOM

Fig. 7. Oral lichen planus, erosive-ulcerative form: (A) when viewed with the naked eye in white light; (B) when viewed
with an AFS device with a yellow light filter; (C) when viewed with an AFS device with a green light filter

Puc. 8. KIMJ1 COP tnnuyHas ¢popma. NpaBas weyHas obnacTtb: (A) Npy 0CMOTPE HEBOOPYXXEHHbLIM r1a30M

B 6enom ceeTe; (B) npn ocmoTtpe ¢ annapatom ADC ¢ xentbiM cBeTodUNLTPOM; (C) Npn ocMoTpe ¢ annapaTtom
ADC c 3en1eHbIM CBETOPUIILTPOM

Fig. 8. Oral lichen planus, typical form. Right buccal region: (A) when viewed with the naked eye in white light;
(B) when viewed with an AFS device with a yellow light filter; (C) when viewed with an AFS device with a green
light filter

A B C

Puc. 9. dnbpoma cnnamnctom o60n04ku Lwekn (Msrkas): (A) npu 0OCMOTPE HEBOOPYXEHHBLIM 1a30M B 6€/10M
ceeTe; (B) npy ocmoTpe ¢ annapatomMm ADC ¢ xenTbiM ceeTodpunsTpom; (C) npm ocmoTpe ¢ annapatom APC

C 3e/IeHbIM CBETODUIBTPOM

Fig. 9. Fibroma of the cheek mucosa (soft fibroma): (A) when viewed with the naked eye in white light; (B) when viewed
with an AFS device with a yellow light filter; (C) when viewed with an AFS device with a green light filter
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Mo paHHbLIM NaToMoOpPdONOrnM4eckoro mnccnegosa-
HUS — 3TO mobpokavyecTBeHHoe obpa3oBaHue, chop-
MUPOBAHHOE MHOIFOC/IOMHbIM MJIOCKMM  3NUTENNEM
C O4YaroBbiIM akKaHTO30M, D,I/ICTpOCbVI‘-IeCKI/IMI/I N3MEHEe-
HUAMW KNeTOK W pasHOoHanpaBfieHHbIMU LMPOKUMN
ny4ykamMmm KossiareHOBbIX BOJIOKOH B Cy63|‘II/ITeJ1VIaJ1bHOI7I
cTpomMe. 3akntoveHne natomopdonora — dubpoma
asbika (puc. 10).

Paznuune B ayTodpnyopecLeHTHbIX N306paxeHnsax
dnbpom cBsI3aHO, B MepPBYO ovyepenb, ¢ npeobnaga-
HNEeM TOIro Nam NHOTro CTPYKTYPHOIo KOMMOHEHTA HOBO-
06pa3oBaHNs: KNEeTOYHOro U COCYAUCTOro Npu MSrko
bnbpome Wekn, Ny4KoB KONareHOBbIX BOSIOKOH — Mpw
nnoTHOW dprubpome A3bika.

B xope unccnepoBaHus y 04HOrO naumeHTa 6binio
obHapyxeHo nopaxeHne COP B 30He BbICOKOro pu-
cka Mo pasBUTUIO 3J10Ka4eCTBEHHbIX HOBOOOpa3oBa-
HUI (NoObaA3blYHAA 06M1acTb), PACMOSIOKEHHOE acuM-
METPMYHO OTHOCUTESNIbHO APYrux Tonorpaduyeckmx
CTPYKTYpP MONOCTU pTa (HEM3MEHEHHas KOHTpnaTe-
panbHasa obnactb). Mpu ayTodnyopecueHTHOW cToMa-
TOCKOMMM 04ar BU3yaan3npoBaJsics B BUAE 3aTEMHEHUS

HenpaBubHOM GOPMbI C HEPOBHOM, BbICOKO KOHTPACT-
HOW rpaHnuUEN Mexay 30HOW «TEMHOr0 NATHA» N TKaHS-
MW C HOpPMaJibHbIM 3€JIEHbIM CBeYeHneM. ITO co4eTa-
JI0Cb C APYrMMW KIMHUYECKUMN NMPU3HAKaMmn MasmrHum-
3aumn: HEOAHOPOOHLIMWN TEKCTYPOWN 1 LBETOM, KPOBO-
TOYMBOCTbIO, YMJIOTHEHMEM MNOPaXEeHUsl, HeraTUBHbLIM
TepaneBTUYEeCKMM OTBETOM Ha MPOBOAMMOE KOHCEP-
BaTUBHOE sieyeHune. [laHHble 00CTOATENbCTBA ABUINCH
OCHOBaHMEM AN HanpaBfeHUsa naumMeHTa K OHKOsOory.
B panbHeinwem y nauneHTa 6bi10 NOATBEPXAEHO NPU-
CyTCTBME anuTenuanbHom aucnnasuu (puc. 11).

Onpoc naumMeHTOB 0 XxapakTepe OLLYLULEHWA, BO3HU-
KaBLUMX BO BPEMS MPOBEAEHNS CTOMATOCKONWM, NoKa-
3a7 NONOXUTENbHYIO 3KCTPacnekuuio pecnoHOEHTOB
B 100 % cny4aes. [NauneHTbl cOOOLWMAN, HTO HE UCTIbI-
TbiBanM anckomdopTa npu NpoBeaeHUn Npoueaypsbl,
a HarnggHblli pes3ynbrat ayTodayopecueHTHOW CTO-
MaToCKOMUKU, C UX CNOB, CTaNl MOTUBaLMEN Ha cobnio-
JEeHne pekoMeHaaumn Bpaya, nogaepXxaHme rurmeHol
nosIocTv pTa u, B LLe/IOM, OPUEHTMPOBAN Ha 6oNlee BHU-
MaTesIbHOE OTHOLLEHME K CBOEMY CTOMATO/IOMMYECKO-
MY 310PO0OBbIO.

o
C

Puc. 10. dubpoma a3bika (na1oTHas): (A) npy 0OCMOTPE HEBOOPYXEHHbIM N1a3oM B 6€10M CBeTE; (B) npy ocMoTpe
c annapaTtoMm ADC ¢ xenTtbiM cBeTodpunsTpoMm; (C) npm ocMmoTpe ¢ annapatom APC ¢ 3eneHbiM CBETOPUNLTPOM

Fig. 10. Fibroma of the tongue (hard fiboroma): (A) when viewed with the naked eye in white light; (B) when viewed
with an AFS device with a yellow light filter; (C) when viewed with an AFS device with a green light filter

Puc. 11. OnutenuansHasa aucnnasusa B o6nactv AHa NonocTy prta: (A) npy 0CMOTPE HEBOOPYXXEHHBIM F1a3oM
B 6enom ceeTe; (B) npun ocmoTpe ¢ annapatom ADC ¢ xentbiM cBeTodunsTpoM; (C) npn ocMoTpe ¢ annapaTtom
ADC c 3eneHbIM CBETOPUIETPOM

Fig. 11. Epithelial dysplasia in the floor of the oral cavity: (A) when viewed with the naked eye in white light;
(B) when viewed with an AFS device with a yellow light filter; (C) when viewed with an AFS device with a green

light filter
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OBCYXAEHUE

B ctpykType natonorum COP u KKI y nauneHTOB
c TyOepKyne3om nerkux nepBoe Mecto 3aHUMaeT KaH-
anpo3 COP, BO3HUKaOWMA Kak cynepuHdekuuss Ha
¢doHe ocHoBHOro 3aboneBaHus. lMaumeHTbl B cxemax
MeOMKAMEHTO3HOW Tepanun BbIHYXAEHbI OJIUTENbHO
NPMHUMAaTb HECKOJIbKO XMMWOMpPEenapartoB, KOTopble
BIMSIIOT HA MUKPOBMOM MOSIOCTK pTa (NOAABASIOT HOP-
MasibHY0 MUKPOGIOpPY, CTUMYNPYIOT POCT rprubKOBOM
dnopsbl), IPUBOAAT K CHUXEHUIO MECTHOrO MMMYHUTETA.
Muko3bl — 9TO natoreHeTn4yeckas U aKosornyeckas co-
cTaBnswowas Tydepkynesa nerknx, CB3aHHas ¢ UMMy-
HONOMMYECKMMMN CABUIAMMU U CHUXKEHNEM PE3UCTEHTHO-
CcTu TKaHew [22]. Bonbluas 4yacTb 06CcneaoBaHHbIX NaALM-
€HTOB He npeabsiBiana xanob, CBA3aHHbIX C KaHANAO-
30M nonocTtu pta. OH npoTekan 6ecCcUMNTOMHO U UMen
aTpoPUNYHECKYIO XPOHNYECKYIO dOopMy. IMEHHO NO3TOMY
KaHAMA03Hasa MHPEKLMS YacTo ocTaeTcs 6e3 BHMMaHUS
CO CTOPOHbI BPa4en-CTOMATOSIOFOB U HE MPOBOAUTCS
HeobxoauMoe TepaneBTndeckoe nedveHne. Mmnkpobmo-
Norn4eckoe mccnegoBaHne MaskoB M3 MOsoCTU pTa
y nunu, ¢ TyGepkyne3om nerknx cumtaem HeobxoammbIM.

YBennyeHne aHTUreHHOW Harpy3km Ha OpraHu3m
NPOBOLMPYET HapyLUeHWe perynsaumm MexaHn3moB Cu-
CTEMbI UMMYHUTETA, BO3HMKAET ancbanaHc 0OMeEHHbIX
NpPoOLECCOB, 4TO NPMBOAMUT K YBENIMYEHNIO COAEPXAHUS
noepexaamumnx GakTopoB, TOKCUYECKUX MNPOAYKTOB
MeTabomM3ama 1 yCUNEeHUIO BbIpabOTKM 3HOOTOKCUHOB
OakTepuanbHol ¢pnopoit. Mpn CHUXeHUN Hecneudpn-
YeCKOW Pe3nNCTEHTHOCTU OpraHn3amMa NosBASIIOTCS Mo-
paxkeHusi TBepapblx TkaHel 3y6oB, CTUMYNMpyeTcs pas-
BUTUE OCTPbIX POPM Kapueca, ero oCnoxHeHunn, oop-
Mupyetca GOH ANA pasBUTUS U NPOrpPeccupoBaHns
3abonesaHmin COP 1 napopoHTa. AKTUBALMS XPOHUYE-
CKON repnecBUPYCHOM MHOEKUUN TakXe NpoMCcXoanT
BCJIeCTBME HapPYLLUEHUI B UMMYHHOM OTBETE.

Pernctpupyemble cnydyam MexaHWYeCKOW TpaBMbl
COP 6blIn1 cBAA3aHbI C HANIMYMEM OCTPbIX KpaeB 3yOO0B, He-
COCTOSITE/IbHbIX OPTOMNEAMYECKNX KOHCTPYKLUWKA, a Yalle
C MNOJSIHbIM OTCYTCTBMEM MNPOTE3NPOBAHMS MOMOCTN pTa
NPV YaCTUYHOW 1 NONHOW NoTepe 3y6oB. Bce cnyyan aH-
ryNsipHOro Xemnuta SBAS/VNCL CHEACTBMEM CHUKEHUS
MexXanbBeoNIIPHOM BbICOThI. [MaumeHTam 6bls10 nokazaHo
paumoHanbHOEe NPOTE3NPOBAHNE HECHEMHBLIMU N CbEM-
HbIMW OPTOMNEANYECKMMU KOHCTPYKLMSMU B 3aBUCUMO-
CTW OT KJINHNYECKOW KapTUHbI C MPUMEHEHNEM MECTHOI O
MeOVKaMeHTO3HOro SiedeHns B 061acTuy yrios pra.

CocTosHMe NonocTn pTa U TKaHEN NepuopanbHON
obnactn y 60/bHbIX TY6EPKYNEe30M Erknx oUKTYyeT He-
06X0ANMOCTb POPMUPOBAHNA MEXANCLMMINHAPHOIO
noaxona B anropMtMe CTOMaTosIorm4yeckon peadbunu-
Tauum naumeHToB, BKJOYas TepaneBTUYECKOE U XU-
PYpru4yeckoe neyeHme ¢ Nocnenyllmnum pauuoHanb-
HbIM NPOTE3NPOBAHNEM.

OTCyTCTBME OHKOJIOTMYECKON HACTOPOXEHHOCTN,
TPyAHOCTU B gmarHoctuke v gunddepeHumaumm na-
Tonorndecknx coctosHmn COP Ha aTtanax ocmoTpa
M Nle4eHns MOryT NPUBOAUTb K HeYyTelIUTeNIbHbIM pe-
3ynbratam, NPOBOLMPOBaTb AMArHOCTUYECKNE OLLNOKN
1 HebnaronpuaTHble ncxoawl. Moatomy ana obecneve-
HUS paHHen anarHocTuku 3HO y nauneHToB ¢ Tybep-
Kyne3Hom MHGEeKUMENn nokasaHo npuMeHeHne aytodp-
JIYOPECLEHTHOM CTOMaTOCKOMMK Ha 3aTanax AnHammye-
CKOro CTOMAaTOJIOrM4eckoro HabnaeHns n nevyeHus.

JndodoHmusa
— T
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Mcnonb3oBaHne AaHHOW TexHonormm obnervaeTt npu-
HATUE KJIMHNYECKUX PELLUEHUN OTHOCUTENBHO onpeae-
nexHunst npupodbl nopaxeHna COP 1 HeobGxooMMoCTw
npoBefeHns Guoncum NpobaeMHOro yyacTka.

M3BecTHO, 4TO B peaynbrate MopdONormyeckmx
1N BUOXUMUNYECKUX UBMEHEHUIN HA TKAHEBOM U KJ1IETOY-
HOM YPOBHE, WHTEHCUBHOCTb ayTO(/IyOPECLEHTHO-
ro ceevyeHus B obnactm anuTenmManbHOW Jucnnasum
1 paka COP 3Ha4MTENbHO YMEHbLLIAETCS, HTO NPUBOANT
K nosiBneHuio apdekta «TeMHOro natHa» [23]. Stum
060CHOBLIBAETCS PE3KUI LIBETOBOW KOHTPACT MexXAay
HOPMabHbIMU Y @HOMAJTbHBIMMW TKAHSAMM.

B Tekywiem nccnepoBaHmm MHorme na nobpokaye-
CTBEHHbIX M3MeHeHun COP npu ayTtodnyopecueHT-
HOW CTOMAaTOCKOMNUM BU3yanm3npoBasnCb 30HaMM
YMEHbLUEHNS ayTODTYOPECLIEHLLNM B BUAY BOCNANIEHUS
M YCUIEHUSA MPUTOKA KPOBM K NAaTONIOrMYeckomMy o4yary.
[emMornobuH, Kak MOLLHbIA CBETOnornowarwmuin cyo-
cTpaTt, obecneynBan CHUXEHWE 3efIeHOro CBeyYeHus,
HO MeHee BblpaxeHHoe, YeM npu aucnnasun. dakr
CHUXEHUS ayTO(pNIyOpPECLLEHLMN B 30HAX MOBbLILLEHHOWN
BACKynaApmM3aunm rnosocTn pra (nepefHne rnoToYHbIe
cTonGbl, 3NemMeHTbl NMM@O3aNUTENNANBHOIO KOoJbLa,
B TOM 4uciie HebHasa N A3bl4Has MUHAANNHbBI, TOH3WI-
NFpHas TKaHb, a TakXxe nNoabasbiyHas 061acTb) U B CIy-
yaax yCuneHus nputoka KPOBM K ovary BocCMaseHus
MOXET ObITb MHTEPNPETUPOBAH KakK hakTop, YCIAOXHS-
IOWMIA ANAarHOCTUKY M noavYepkmBaloLLniA Heobxoam-
MOCTb MNpPEeABapuUTENIbHOr0 O3HAKOMJIIEHUS MeOMULMH-
CKOro nepcoHasna ¢ 0CoO6eHHOCTAMM TEXHOSIOTUM.

MpumeHeHne ayTodNyopecueHTHONW CTOMaTtoCKO-
nuM B aIrOPUTME CTOMaTOoJIorMYeckoro ob6cnenoBaHns
naumeHToB c TyOepkynesHon WuHdekuneln no3Bonu-
10 onpeaennTb ee NonoXxuTtenbHble 3 dekTbl: 04HO-
MOMEHTHOe obcnenoBaHne Gonblion nnowaanm COP
(BCer nonocTun pra); BU3yanm3auns NCTUHHBbIX FPaHWLY,
naTosIorM4eckoro npouecca; obHapyxeHne Mesnbyani-
LINX MOBPEXAEHNN Ha TKaHW, KoTopas Npu 0OblYHOM
OCMOTpEe KasanacCb HEU3MEHEHHOW; YBENIMYEHNE KOH-
TpacTta Mexnay 340POBbIMU U aHOMaJsbHbIMU TKAHAMU;
CHUXEHME KOIMYECTBA UHBA3UBHbLIX ANArHOCTMYECKMX
MaHUNyNnsauuin onsg yToO4HeHMa Npupoabl MPOUCXOXOe-
HMS NaToNOrMYEeCKOro npoLecca.

BbiBOAbl

3abonesaHust COP n KKI' y naumeHToB ¢ TyO6epky-
Ne3HO UMHpeKunen gaBnaiTCS BbICOKO pacrnpocTpa-
HEHHbIMKW, OOHAPYXMBAIOTCH Yalie Yy JIML, MYXCKOro
nosia v OTANYAKTCA HEOAHOPOAHOCTbLIO CBOEN CTPYKTY-
pbl, B KOTOPOM AOMUHUPYIOT: kKaHanno3 COP, xennuTol
1 TpaBMaTuyeckmne NoBPeXaeHus.

MpumeHeHne ayTodnyopeCLEHTHOM CTOMaTOCKONNU
B a/IrOPUTME ANArHOCTUKKN MAaTONOMMYECKMX COCTOSTHUN
COP un KKT y paHHOW kaTeropuuv naumeHToB SIBASIETCS
LuenecoodbpasHbiM, Tak Kak CrnoCoOCTBYET BbISIBIEHUIO
nopakeHni, kotopble 63 NCNONbL30BaHUA METOAA MOT-
N1 6bl BbITb NPONYLLEHBI, @ TakXXe NOMOraeT Bpayvy no-
Nly4aTb AONONHUTENBHYIO MHOPMALMIO O NaTosormye-
CKOM MPOLECCE B PEXVME PeasibHOro BPEMEHM.

HenHBa3nBHbI GECKOHTAKTHbLIN MeToa — ayTodhyo-
pecueHTHass CTOMaTockonus — NO3BOJISET Pean30Bbl-
BaTb MPMHLMIM OHKOHACTOPOXEHHOCTN Cpean cneuna-
JINCTOB M NOBbILLAET MOTUBALMIO 0OCeayeMbIX UL, HA
noaaepXaHue CToMaTonorm4eckoro 340p0oBbS.
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AnbTepHaTUBHbIe MeXaHU3Mbl pUKcaLUmn
MOJIHbIX CbeMHbIX NMpPOTE30B:
0630p nuTepaTypbl U NUNOTHOE UCCef0BaHUe

r.C. PamasaHoB (D4
Poccunckuii yHreepcuteT Apyx6bl HapoaoB uM. MNatpuca Jlymymosl, . Mocksa, Poccnickaa denepauns
>4 ramazanovgamzat407@gmail.com

Peslome

AAresuBbl 419 CbEMHbIX MPOTE30B ABASIOTCS CNeunasnbHbIMU anbTEPHATUBHLIMK CPEACTBAMU, NpPeaHa-
3HaAYeHHbIMWN ANSA ynydweHus dukcaumm npote3oB. OHXM NoMoralT NPeaoTBPaTUTb UX CMeLLLeHne, obe-
crneynBas KOMGOPTHOE N HaZEXHOe HowweHue. Aare3nBbl ObIBaOT B Pa3/INUHbIX GOpMax, Takmnx Kak Kpemel,
MOPOLUKW, MAACTUHbI, MOIOCKU U renun. Kpembl 1 refin HAaHOCATCS Ha BHYTPEHHIOI MOBEPXHOCTb NPOTE3a,
co34aBasi NPOYHYIO CBA3b C AEeCHaMU, B TO BPEMS Kak NOpOLIKM obecrneymBaloT TOHKUA crok dukcaumu.
MnacTuHbl U Nonockn yoobHO HakienBaloTCa Ha NMPoTes, pacnpenenas dukcaunio paBHoMepHo. Beibop
noaxoasilero aare3vea BaxeH ans obecnevyeHms kombopTa U NpenoTepaLleHns BO3MOXHbIX annepru-
yeckunx peakuuin. PerynspHoe ounulieHne npoTte3oB 1 NnpaBuiibHOE NUCMOJIb30BaHWe aare3anBoB crnocod-
CTBYIOT NOAAEPXaHUIO 300POBbSA NOJIOCTU PTa U AONrOBEYHOCTM NPOTe30B. B gaHHOM 0630pe nuTepaTypsbl
npeacTaB/ieHbl COBPEMEHHLIE aCcMekThbl 1 pa3paboTku MaTepuanos ANsS YBENNYEHUS KadyecTBa durkcaumm
CbEMHBbIX MPOTE30B.

KnioueBble cnoBa: aire3nBbl, CbeMHbI€ MPOTE3bl, MOJIHOE OTCYTCTBUE 3yHOB.

UHdopmauumsa o ctatbe: noctynuna — 01.06.2024; ucnpasneHa — 05.08.2024; npuHaTa - 07.08.2024
KoH$AUKT nHtepecos: ABTOp coobLiaet 06 OTCYTCTBUN KOHDIMKTA UHTEPECOB.

BnaropgapHocTu: duHaHCUpOBaHUE U NHAMBMOYaANbHbIE 6HN1arofapHOCTY ANs AEKNapUPOBaHUS OTCYTCTBYIOT.

Ana umtupoBaHua: PamasaHoB C. AnbTepHaTMBHbIE MexaHU3Mbl PUKCALMU MOJIHbIX CbEMHbLIX NPOTEe-
30B: 0030p NMTEpPATypbl N NUIOTHOE UccnenoBaHne. IHA0A0HTUs Today. 2024;22(3):283-287. https://doi.
org/10.36377/ET-0030

Alternative fixation mechanisms
for complete removable dentures:
a literature review and pilot study

Gamzat S. Ramazanov (/<
Peoples’ Friendship University of Russia named after Patrice Lumumba, Moscow, Russian Federation
< ramazanovgamzat407@gmail.com

Abstract

Adhesives for removable dentures are specialized alternative products designed to enhance the retention
of dentures. They help prevent dentures from shifting, ensuring comfortable and secure wear. Adhesives
come in various forms, such as creams, powders, pads, strips, and gels. Creams and gels are applied to
the inner surface of the denture, creating a strong bond with the gums, while powders provide a thin layer
of fixation. Pads and strips can be conveniently attached to the denture, distributing the fixation evenly.
Choosing the right adhesive is important for ensuring comfort and preventing possible allergic reactions.
Regular cleaning of dentures and proper use of adhesives contribute to oral health and the longevity of the
dentures. This literature review presents contemporary aspects and developments in materials aimed at
improving the quality of retention for removable dentures.
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BBEAEHUE

AQresvBbl OS5 CbeMHbIX NPOTE30B — 3TO HETOK-
CUYHbIE U pacTBOpPUMbIE MaTepmanbl, KOTOPble HAHO-
CATCA Ha TKaHEeBYK CTOPOHY 3yOHbLIX NPOTE30B AJIS
ynydweHnsa nx eyHkumoHmposaHusa [1, pp. 155-158].
JaHHble mMaTepuanbl paclmMpsioTcsa 3a CYeT Morjo-
LWeHns BoAbl, 3aMoHAOT NPOCTPAHCTBA M YBENNYU-
BalOT MOBEPXHOCTHOE HATsXeHMe Mexay npoTe3oMm
M CIN3UCTON anbBEONAPHOro rpebHsa [2]. YnydlweHue
ajantaumn npoTesa, peyu, XeBaHns — 3TO HEKOTOpPbIEe
M3 NPENMYLLLECTB 3TUX MaTepuanos. ATn Mmarepmans
MCMNONb3YIOTCS Ha KJIMHUYECKNX 3Tanax n3aroToBneHns
npoTe30B, Takux Kak dukcaumsa 6asunca, permcrpauums
npukyca v noeblweHne TodHocTH npoTteada [3]. O Heko-
TOPbIX HeJgoCcTaTKax, TaknX Kak pasgpaxeHue cnmaun-
CTOW 060104KM MONOCTN PTa, UBMEHEHWNE OKKJTIO3NOH-
HbIX B3AUMOOTHOLLEHWNI, yBENMYEHNE BEPTUKASIbHOIO
pa3mepa, yBeENYEHEe NOTEPK aIbBEONISIPHOW KOCTU,
coobuianocb B OTHOLUEHUM aare3vmBoOB O/ 3yOHbIX
npoTe30B, 0OCOBEHHO HEPACTBOPUMBIX, XOTS AOKa3a-
TeNbCTBEHHAs 6a3a AaHHbIX BbIBOJAX OCTaBMANa Xe-
natb nyduwee [4].

Llenbto gaHHoOM cTaTbmn aBasieTcd 0630p nuTepaTypbl
COBPEMEHHbIX MEXaHM3MOB METO0B A0MNOSIHNTENbHOW
duKcaummn NOHbIX CbEMHbIX MPOTE30B.

MEXAHU3M AEVICTBMﬂ

Mpn wncnonb3oBaHMM aare3mBoB Habnlo4aNoCh
3HauYMTENbHOE ObOLlee yBenmMyeHne nokasaTtenen. dtu
pes3ynbTaTbl NOATBEPXAAT AaHHbIE UCCNEA0BAHUN, B
KOTOpPbIX cO00LLAaNoCh, YTO aare3mB ansg 3yOHbIX NPo-
TE30B 3HAYMTENIbHO YNyyllaeT dukcaumio n ctabusb-
HOCTb MOJIHbIX 3yOHbIX NpOTE30B [5-8].

OTK pesynbTaTbl MOXHO 0OBbACHUTL TEM, 4YTO aare-
3B )15 3yOHbIX NPOTE30B, KOHTAKTUPYHIOLLWIA C MOBEPX-
HOCTbIO MOSIHOIO NPOTE3a, MMEET MEXAHN3M OENCTBUS,
KOTOPbI yBENMYNBAET BA3KOCTb C/IIOHbI MPU KOHTaKTe C
OCHOBaHMEM NpOTEe3a, TEM CaMbiM ONTUMU3VPYS aare-
3B 1 ero KoresmBHble CBOMCTBA, 4TO, B CBOIO O4epeb,
ynydwaet dukcauurto u ctabunbHocTb [9; 10]. B 60nb-
LUMHCTBE OTOBPaHHbIX MCCenoBaHMn coobLanock o
3HAYUTENBHOM YBENMNYEHUN PETEHLMN N CTAOUIBHOCTH
npuv NCNonb30BaHUN aare3mBoB 4/ NPOTE30B; 04HAKO
B 1 uccnenosaHum [11] He 6bII0 0OHAPYXEHO BANSHUSA
agreavBa g, NpoTe3oB Ha yBenunyeHue IOF npu cme-
LWEHNN BEPXHEYENIOCTHbLIX MOJIHbIX MPOTE30B. ABTOPLI
npeanonoxXuin, 4To nccnegoBaHune Oblno NOTEHLMASb-
HO HEQOCTATOYHO NOJIHOLLEHHbIM 015 BbISIBJIEHUS CTOJb
He3HauuTenbHoro agpdekTta. Xota 06 3TOM He yrnomMmu-
HaN10Cb, BOSMOXHO, CbIrpasi CBOIO POJb €LLle 0anH dak-
TOop. B maHHOM mnccnepoBaHuM OLEHMBANachb TOJbKO
BEPXHEYENOCTHAA Ayra U BEepPXHEYEetOCTHOM MOJHbIN
npoTes, KOTOpble MMEIOT TEHAEHUMIO K MEHbLUEN pe-
30p6LUMN U MbILLEYHOMY BO3AENCTBUIO MO CPABHEHMIO C
HUXHeventocTHoW ayrow [12; 13]. Takum o6pa3om, aTo
MOXeT cnocob6cTBOBaTb Jyyllen dukcaunm n ctabunb-
HOCTU pnaxe 6e3 aare3mBa rnporte3a B HeOOMbLIOW Mo
06beMy BbIOOPKE.

PeTeHuuna

Nishi et al. [14] coobLwnnun, 4TO Yy YH4aCTHUKOB C CYy-
XOCTbO BO PTY peTeHuus Oblna 3HAYNTENIbHOM TOJIbKO
nons aare3mBa. ABTOPblI COOOLLMAKM, YTO MOPOLLKOBbI
aaresvB He yny4qlwnna pPeTeHUMIO Y 3TUX y4aCTHMKOB
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1n3-3a HegocTaTka Bnarv M y4utbiBasd, 4TO MOPOLLKO-
Bbll afire3anB 0ObIYHO YCTPaHSAeT BAAXHOCTb MOSIOCTU
pta. MNogobHble pe3ynbTaTbl ObIIM NONyYeEHbI B pabo-
Te Bogucki et al. [15], B koTOpON aare3mB npakTuye-
CKW He BbIMbIBAJICS CNIOHOW, o6ecneymBas CTONKMIA W
nnutenbHblh addekT. OgHako HM B OAHOM U3 Uccne-
[OBaHUN HEe WCMNONbL30BasICA NepekpecTHbIn An3arH
ONS OLEHKMN BINSHUS Pa3nn4YHbIX TUMOB aAre3nBoB Ha
OOHOro 1 TOro Xe yyacTHuka. Takum obpa3om, Heob-
XOAUMbI AanbHENWne uccnenoBaHnd, oueHmMBaloLme
BAIVSTHNE Pa3/INYHbIX BUOOB KJ1es (Kpema 1M nopoLlka)
Ha NaUVEHTOB C KCEPOCTOMUEN.

HeT eguHOro MHeHMs OTHOCUTENBHO MPOLONXMU-
TENbHOCTUN PETEHLMOHHOIO AENCTBUSA aAre3nBOB AN
3yBHbIX MPOTE30B, KOTOpas MOXET BapbMpOBaTbCS
oT 3 yacoB oo 12 yacoB B 3aBMCMMOCTU OT Tuna ag-
resnBsa, a B HEKOTOPLIX MCCNefoBaHMax ata adpdek-
TUBHOCTb He mnpeBsbiwana 10 yacoB. B HekoTOpbIX 13
BKJIIOYEHHbIX nccnepnosaHuin [15-18], B KOTOpbIX oue-
HMBaNacb pasnmyHas NPOAOIXKUTENBHOCTb BPEMEHMU,
OTMeYanoch, 4To gaxe yepes 12 yacos 3HavyeHus IOF
ocTaBajMCb BbICOKMMU, OCOBEHHO MO CPABHEHUIO C
rnokasaresnsiMmun, USMepPEHHbIMU CPa3y NOC/E BBEAEHUS
apresmea. Bo Bcex a9Tux mccnepoBaHuUsIX OLEeHMBa-
JINCb TOJIbKO 9KCNEPUMEHTANIbHbIE NI KOMMEPYECKU
OOCTYMNHbIE aAre3nBbl HA KPEMOBOW OCHOBE; OOHAakoO,
Kak yXe roBOpuJIOCb paHee, BaXHO TakXe OLEHUTb
NPOOOIKUTENIbHOCTb PETEHLMOHHOIO AENCTBUA aare-
31BOB Ha NOPOLLKOBOM OCHOBE. Kpome Toro, Ans npo-
NPUOLLENTUBHON ajantaumm MOXHO PEKOMEHOOBaTb
Mcnonb3oBaTb Kfier ANnsg npoTe3oB B TeyeHue bonee
12 yacos [8].

¥eBaTenbHaa aKTUBHOCTDb

Bblf10 06HAPYXEHO 3HAYMTENBHOE YBENIMYEHME XE-
BaTesIbHOM 9PPEKTUBHOCTU MNOCSE MCMNONb30BaHUS
agresmBa ans npote3oB. OHa MoOXeT OblTb CBA3aHa
C YBEIMYEHMEM paHEE OLLEHEHHbIX NapamMeTpoB. ATOT
dakT 6bin noaTBEPXAeH B uccneagosaHum Nishi et al.
[14], B KOTOPOM OTMeYasnoCb MNOBLILLEHUE XeBaTefb-
HOM 3P DEKTUBHOCTU TOSIBKO Y YHACTHUKOB C CYXOCTbIO
NOJSIOCTM pTa, Kak 1 B cny4yae ¢ peTteHumnei. B geyx nc-
CNnefoBaHVsX CpaBHMBaANIMCb ABa Tvna aare3nBOB —
MOPOLLOK N KPEM — C TOYKM 3PEHUS XeBaTeSIbHOMN
apdpektTneHoctn [10; 14]. B oboux mccnenoBaHUsx
aBTOPbI HE 3aMETUIN PA3NNYNIA B XEBATENbHOM 9¢-
GEKTUBHOCTN MexXAay aaresvBamMum Ha OCHOBE Kpema
n nopouwka. OgHako B uccnegosanmm Torres-Sanchez
et al. [10] cpaBHMBaNNCb pasnnyHblE KOMMeEpPYECckmne
MapKku Ha KPeMOBOW OCHOBE M Habnoganacb 3Ha4Yu-
TenbHasa NOJMIOXUTENbHAA pa3Huua A7 KOHKPETHOro
Tuna. 3Ta pasHuLLa MOXeT OblTb CBA3aHa C pas3nmymsa-
MU B COCTaBE CONOAMMEpPa BUHUIMETMNIOBOIO adupa
M MaJIEMHOBOI0O aHrMapuaa No CPaBHEHUIO C NOJINBU-
HMNaLeTaToMm.

HeraTtusHoe BauaHue

BbickasbiBaloTCA oOnaceHuss No noBOAdy HeraTuB-
HOro BMSIHUS aAre3nBOB Ans 3yOHbIX npote3os [19].
Mcnonb3oBaHne aare3vBoB A1 3yOHbIX MPOTE30B He
MOXET 3aMEHUTb HEOBXOAMMOCTb XOPOLLO MNOAOrHaH-
HOr o MOJIHOIO NPOTEe3a, XOTH HEKOTOPbLIE NALMEHTHI Mbl-
TalTCHd KOMMEHCUPOBAaTb HEMNPaBWUIbHOE NpuieraHne
npoTesa Cc NOMOLLbIO aare3msoB [20-22]. Agresnsbl He
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OOJIKHBI MAaCKMPOBaTb KJIMHUYECKWE NMPOBemMbl, Takme
KaK HenpaBWUJibHbIE OTTUCKW NPU N3rOTOBIEHMN NpOTe-
308B [23-25] unn 3aboneBaHns NoNOCTU pTa, Takne Kak
cTomMaTtuT 1 kaHamao3. OgHako, nnoxas GMOCOBMECTU-
MOCTb UM MUKpobuMonorndyeckass HeraTuBHasi akTUB-
HOCTb MOCJle MCMNOJIb30BaHUS aare3nBoB Aasi 3yOHbIX
npoTe30B OTCYTCTBYIOT [26]. NNo3TOMY pekoMmeHayeTcs
NPOBOAUTL AafbHENLUME KIIMHUYECKNE UCCNeaoBaHns
C Y4ETOM 3TMX MapamMeTpoB. YHACTHUKN TaKnUx Uccne-
[OBaHUN [O/KHbI CNefoBaTb WMHCTPYKUMSM, npeao-
CTaBJIEHHbIM MPOM3BOAUTENEM, U NEPUOJUNYECKU Ha-
6nopatbecsa y crneuvanmcTa ans ougHkn Heobxoammo-
CTW yxoaa 3a npotesamu [27].

B psgme uccneposanuin [11; 16-18] mcnonb3oBa-
NN aHKeTbl AN9 OLEHKN Pas3finyHbIX TUNOB aAre3nBoB.
B [aHHbIX WCCNEeAOoBaHUSAX HE BbISBUAW Pa3NyYni
mexnay agre3meamu [11; 16], rnaBHbIM 06pa3om B na-
pamMmeTpax, CBA3aHHbIX C BKYCOM [17] unn BKycom / TeK-
CTypOW, Nocaakon npote3oB n komdpopTtom [23], no
CPaBHEHUIO C KOHTPOJbHLIMUY FpynnamMm aare3vnBamu.
Takxe Obl/I0 OTMEYEHO, YTO HaHeceHWe aare3vBOB
Ha 3yOHble MPOTE3bl HE 0Ka3blBAET CYLLECTBEHHOIO
BNIMSIHUS HA HAKOMJIEHME YacTul, MUK nog, 3yOHbIMUK
npoTtedamwu [17].

MNocnegHue pa3paboTku

Kak cnencteue, paspabatbiBaloTcsa 6onee adpdek-
TUBHbIE aare3mBbl A5 3yOHbIX MPOTE30B, HAHOCALLNE
MEeHbLUMIA Bped, NauMeHTam, O YeM CBUAOETeNbCTBYET
60/bLLIOE KONIMYECTBO IKCMEPMMEHTAJIbHBIX aare3u-
BOB, M3Y4YEHHbIX B UccnenoBaHusax [28].

OOHUM 13 NPMMEPOB COBPEMEHHbIX a0e3MBOB SAB-
nsaetca SPLAT® CONFIDent. B kpeme He uncrnonbay-
eTcs BasenuH — npoaykT HedTenepepaboTku, pas-
paboTunkm 3aMEHUNN ero Ha HaTypasibHble Macna. 3a
CYeT 3TOro cocTtaB HOBOro kpema Ha 60 % cocTouT 13
VHIFPEANEHTOB HATypasibHOrO MPOUCXOXAEHUS: ve-
getable oil — pacTutensHoe Macno BbICOKOW CTEMNEHMU
O4YUCTKU, COAEPXUT TPUMNMUEPUAbl XUPHbIX KUCNOT
omera-3 n omera-9 [29], yacTb 3anaTeHTOBAHHOro
komnnekca «pro-gum relif system»; calcium / sodium
pvm / ma copolymer — OCHOBHOW DUKCUPYIOLLUIA NO-
nnmep [30]; cellulose gum — dukcupylowmnin noammep
Ha OCHOBE HaTypasnbHOro ceipbs [31]; microcrystalline
wax — 3aryctutenb [29]; aqua — ctabunmaatop puk-
cupylowux nonnmepos; echinacea angustifolia root
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Pesiome

BBEAEHUE. OrpaHuyeHne oTkpbiBaHue pTa, napadyHKUMOHANbHAA aKTUBHOCTb XeBaTeNbHON MYCKynaTy-
pbl BASOTCA CUMMNTOMOM Pa3BUTUS MHOMMX CTOMATonornyeckmx 3abonesaHuii, 00yCnoBAEHHbIX BHYTPU
1 BHECYCTaBHbIMW NpuynHamu. [ns Bepudbunkaumm anarHo3a Heob6xoaMmo NpoBOANTL YNbTPa3BYKOBOE UC-
cnepoBaHue, NO OLLEHKE ANHAMMKN Ka4E€CTBEHHbIX 1 MOJIYKONIMYECTBEHHbIX NapaMeTPOB NpenocTaBnseTcs
BO3MOXHbIM NPOaHaNN3npoBaTb pe3ynbTaThl NMPOBOAMMOro feveHus no npuHumny BOS, 4to 1 nocnyxumno
LLeNblO HACTOSILLLErO NCCNEeA0BaHUS.

LLEJ1b. NpoBecTn ynbTpa3ByKOBYIO OLLEHKY CTPYKTYPbI XEBATEMbHbIX MbILLL, HA POHE KynMpoBaHus mnodac-
umanbHoro 601eBoOro CMHAPOMa.

MATEPUAJbI U METObI. MpoeeneHo ob6cnenosarne u nedeHne 104 yenosek, KynmpoBaHue mmodacum-
anbHOro 6051eBOro CMHAPOMA KOTOPbIM NPOBEAEHO C MOMOLLBI0 KOMOMHUPBOAHHOIO NIEYEHUS — NUHBEKLUIA
OOTYNIMHNYECKOr0 TOKCMHA Tuna A, HanoXeHne KpoCcc-TENNOB 1 NPOBeLeHE 030HMPOBAHME XeBaTeIbHOM
Mblwwupbl. OueHNBaNM KJIMHUYECKNE KPUTEPUN — NMHTEHCUMBHOCTb M MPOOOIKUTENIbHOCTL 60K, CTENEHb OT-
KpbiBaHMs pTa. Mo paspaboTaHHbIM yNbTPA3BYKOBLIM KPUTEPUSIEM N3yYann 0COBEHHOCTU CTPYKTYPbI Xe-
BaTE/IbHbIX MbILUL, HANYME UM OTCYTCTBME TPUITEPHBLIX TOYEK C onpeaeneHnemM gnameTtpa. C nomMoLLbio
KayeCTBEHHbIX NoKasaTtenei nsydvanu AnanHy, WAPUHY 1 rnyOGuHY MblLLEYHOM TKaHW.

PE3YJIbTATbHI M BbIBOAbI. Y naumeHToB ¢ MnodacumnanbHbeiM 60/1EBLIM CUHAPOMOM, HadymHasa ¢ 14 gHen
1 B TeyeHne 6 MecsLeB Obina AOCTUrHYTa CTOMKas NONOXNTENbHASA AUHAMMKKA, O YeM CBUAETENIbCTBOBAJIO
CTaTUCTUYECKU 3HAYMMOE U3MEHEHME U3y4YaeMbIX NapaMeTpoB. BeiiBneHa koppensunoHHas B3aMMOoCBs3b
MeXAy CTENEHbIO OTKPbIBAHUSA PTa N USMEHEHUS LUMPUHBI XEBATE/bHbIX MbILLUL, MO AAHHbIM YbTPa3BYKOBO-
ro meToaa uccnenoBaHus. BknoyeHrne faHHOro Metoaa no3BoNsiET CBOEBPEMEHHO, TOYHO U HEMHBA3UBHO
OLLEHUTb COCTOSIHNE XEBATENbHbIX MbILLL,, NP N3Y4EHUN U3SMEHEHUS PA3MEPOB KOTOPOW NPeaoCTaBNsAeTcs
BO3MOXHOCTb CKOPPEKTMPOBATb MPOBOAVMOE NIEYEHME.

KnioueBble caoBa: MnodacumanbHblii 601eBoi CUHAPOM, Y/ILTPa3BYKOBOE MCCNenoBaHne, nedeHne, Tpur-
repHas To4ka, 60sb, CTENEHb OTKPbIBAHMSA PTa
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Abstract

INTRODUCTION. Restricted mouth opening, parafunctional activity of the chewing muscles are a symptom of
the development of many dental diseases caused by intra- and extra-articular causes. To verify the diagnosis,
it is necessary to conduct an ultrasound examination, according to the assessment of the dynamics of
qualitative and semi-quantitative parameters, it is possible to analyze the results of the treatment according
to the BOS principle, which was the purpose of this study.

AIM. The aim of the study was to conduct an ultrasound assessment of the structure of the masticatory
muscles against the background of relief of myofascial pain syndrome.

MATERIALS AND METHODS. 104 people were examined and treated, the relief of myofascial pain syndrome
was carried out using combined treatment — injections of botulinum toxin type A, cross-taping and ozonation
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of the chewing muscle. Clinical criteria were evaluated — the intensity and duration of pain, the degree
of mouth opening. According to the developed ultrasound criteria, the features of the structure of the
masticatory muscles, the presence or absence of trigger points with diameter determination were studied.
Using qualitative indicators, the length, width and depth of muscle tissue were studied.

RESULTS AND CONCLUSIONS. In patients with myofascial pain syndrome, starting at 14 days and for
6 months, stable positive dynamics was achieved, as evidenced by a statistically significant change in the
studied parameters. A correlation was revealed between the degree of mouth opening and changes in the
width of the chewing muscles according to the ultrasound method of investigation. The inclusion of this method
makes it possible to timely, accurately and non-invasively assess the condition of the chewing muscles, while
studying the size changes of which it is possible to adjust the treatment.

Keywords: myofascial pain syndrome, ultrasound examination, treatment, trigger point, pain, degree of
mouth opening
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BBEJEHUE

OCHOBHbIMM cuMnTOMamMn MuodacumnanbHoro 60-
NIeBOro cnHApoma XeBaTeNbHOW MyCKynatypbl BNsi-
IoTcs 605b 1 NapadyHKUMOHaNbHAs akTUBHOCTb Mbl-
weyHon TkaHu [1]. Mblwya akTUBHO coKpaliaeTcs,
rnaumeHT He crocobeH B NOJIHOM 0Obeme coBepluaTb
OBUXEHUS, 4TO NPUBOOMUT K OrPaHUYEHUNIO OTKPbIBAHUS
pta [2]. NocTeneHHO pa3BMBAETCSA MbllleYHask YTOM-
NseMoCTb, 60SbHble NPeabABNAlT Xanobbl Ha 60Jb
M yCTanoCTb XeBaTebHOW MyckynaTypbl [3]. B pe3yib-
TaTte pa3BMBaeTCs 3aTpydHEHWEe XeBaHUsl, 0COOEHHO
npu nepexesBbiBaHUN TBepAON nuwm. CumntTomMmartuka
HapacTaeT, obpeTaeT XPOHM3aLM0 NpoLecca 1 ¢ ro-
[aMun cTaHoBUTCS Oosiee BblpaXeHHoM. Ycunmeaetcs

OrpaHuyeHne OTKPbIBaHMS pTa, NauMeHTbl OTMedvatoT
cnopapuyeckne 6e360Me3HEHHbIE LWenykn B obna-
CTW BUCOYHO-HUXHEYENIOCTHOIO CYyCTaBa, KOTopble CO
BPEMEHEM TOJIbKO YCUIIMBAKOTCS U CTAHOBATCS 60ne3-
HeHHbIMU. OTanddepeHUnpoBaTb AaHHYIO NATONOMMIO
OT Apyrux 3abonesaHuini ons Bpada-cTomarosnora siB-
naertcsa TpygHom 3apaden [4]. NMpuynHbel, orpaHnymBa-
loLwmMe OTKpbIBaHWe pTa, PasaensioT Ha BHYTPUCYCTaB-
Hble 1 BHecycTaBHble (puc. 1) [5].

Hanbonee pacnpoCTpaHeHHbIMU SBASIOTCS TpwU
MPUYUHBLI — CUHAPOM AUCOHYHKUUK, OBYCNOBJIEHHbIE
MuodacumanbHoii 60Mblo, BHYTPEHHAS AUCEHYHKLINA
BMCOYHO-HMXHeYentocTHoro cyctasa (BHYC) n octe-
oapTpos [6].

anI‘-WIHbI, orpaHnymBaroLime OTKkpbiBaHMe pTa

BHyTpucycTaBHble BHecycTaBHbIe

BHyTpeHHss ancdyHkuma cyctaBa —

[Mepenom cycTaBHOM rONOBKN HUXKHEN
yencTn

TpaBMaTU4YECKUIA CUHOBUT —

OcTeoapTpos —

BocnanutenbHbIn apTput —

AHKMNO3 —

OnyxoneBble NOPaxXeHUsi CyCTaBHOM
rOMI0BKU

— Tpaesma

MocneonepaunoHHoe yaaneHue
TpeTbero Mongapa

Cna3m xeBaTebHbIX MbILLL,
MunodacLmanbHOro reHesa

BocnanutenbHblie 3abonesaHna
>XXeBaTeJ1IbHbIX MbILLIL,

BocnanutenbHble COCTOSHUS
CNM3nUCTONM pTa

— Py6ueBaHne MblLLLL, KOXW

OcTpble MHbEKLMM TKaHen NonocTn pTa
W XXeBaTeSIbHbIX MbiLLIL,

Puc. 1. BHecycTaBHbIE M BHYTPUCYCTaBHbIE NMPUYMHbI, OFrPaHNYMBalOLLINE OTKPbIBAHME pTa
Fig. 1. Extra-articular and intra-articular causes limiting mouth opening
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NcTouHmnkom 6011 Nnpu cuHApOoMe ANCHYHKLMN C M-
odacumanbHoi 605blo M MruodacLmanbHOM 601EBOM
CYHOPOME SIBASIIOTCS XEeBaTeSIbHble MbILLbI, KOTOPbIE
YyNpaBasiOT CYCTAaBOM, HO MPAaKTUYECKM HE MMEIKOT HU-
Kakoro OTHOLWEeHUs K camomy cycTaBy [7]. lMNMauueHTsbl
NPeabaBASoT Xanobbl Ha AMDdY3HYIO UK Tynylo 60b
Ha GOKOBOW CTOPOHE NnLA, N0 UHTEHCUBHOCTU OT yMe-
PEHHOM A0 CUJTbHOM, C MEPEMEHHBIMI COCTaBAAOLMMMN
M NpUCTynamu, 4asWwmMmcs Yacamm, a UHOrga v LenNbiMun
OHAMN. OCHOBHOW NMPUYNHOM AAHHOIFO COCTOAHUS SIBAS-
IOTCS XXECTKNE MOSIOCOBUAHbBIE YMIOTHEHUSI BHYTPU Ha-
TSHYTbIX MbILL, KOTOPbIE, 3a4aCTyl0 O4E€Hb TPYAHO Bbl-
ABUTb NPU NPOBEAEHNN NanbNaTopHON anromeTpun [8].

HectabunbHas unm aHomarsnbHasi NO3MUUs CycTaB-
HOroO gucka onpepensercs TEePMUHOM BHYTPEHHEN
ancoyHkumen BHYC. JaHHOE COCTOSIHME TakXe MOXET
ABNATLCA NPUYNHON LLLENYKOB M cTOonopa B cyctase [9].

OcTteoapTpo3 4vacTto nopaxaet BHYC, ocobeHHO
rONOBKY HUXHEWN YEeNOCTN, ABNSETCS CNEOCTBMEM He-
[OCTAaTO4HOr0 BOCCTAHOBJ/IEHMS XpsSWa MNpU reHeTu-
4eckOW mnpeapacnosiokeHHOCTU. [laHHOEe cocTosiHMe
Takxe xapaktepuayeTtcs 60/bl0 U OrpaHNYeHneEM Noa-
BUXHOCTM cycTaBa, 0co6eHHO BO BpeMs xxeBaHus [10].

MapadyHKUMOHaNbHAsA aKTUBHOCTb >XeBaTeNbHOM
MYCKYNaTypbl Ha Ha4aJibHbIX 9Tanax pa3BuUTns NaToso-
rn HE OKa3biBAaeT BO34ENCTBNE HA CYyCTaB 1 ero gsura-
TeJlbHblEe BO3MOXHOCTM [11]. POT HE MOXET OTKPbIBATLCS
B BEPTUKANIbHOM HarnpaBneHnn, ero 60KoBbIe N NPOTPY-
3NOHHbIE ABUXEHWNS HE OrPaHMYEeHbl, MOCKObKY FOJ10B-
KN CYCTaBOB COXPaHSOT HOPMaJibHbl€ NPOTPY3NOHHbIE
NBUXEHUs 1 6OKOBbIE 9KCKYPCUN, HECMOTPS Ha TO, H4TO
OTMeYaeTCs orpaHuYeHne oTkpbiBaHua pTa [12]. Mpw
BHECYCTaBHbIX NpuynHax 6yaet oTMedaTbCs OTKJIOHEe-
HMe OT CpegHeN TNHUN NPU OTKPbIBAHUN PTa U OrpaHn-
yeHne 6okoBbIX ABUXeHWNI [13]. Mpy BHYTPUCYCTaABHbIX
npuYMHaxX nNepBOHaYyanbHO NPONafalnT ABUXEHUS rO-
NOBKUM BNepes, 0TMeYaeTCs OrpaHn4eHne ABMXEHNS BO
BCex HanpasneHunax [14].

OpgHuMKM 13 MeTofoB 06CcnefoBaHMs, CNocobCcTByY-
IOLVIMN MOCTAHOBKE OKOHYaTENbHOrO AnarHos3a siB-
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NAIOTCHA PEHTIEHOIONMYECKUA U YNbTPA3BYKOBON Me-
TOA, MO3BOMISIOWMNIA OLEHUTb CTPYKTYPY XEBATENbHbIX
MbILLL, OMNpPenennUTb UX pasMepsbl, BbIABUTb TpUrrep-
Hble To4kuM [15].

Mpn MmmnodacumnanbHoM 601EBOM CUHOPOME XEBa-
TeNIbHOM MYCKYNaTypbl PeHTreHonorndeckn He 6yner
BbIIBJIEHbI M3MeHeHus. MNpu Nogo3peHun Ha Opyromn
NaTosIOrM4eckmnin NPOLECC, PEHTreHONornyeckoe uc-
cnenoBaHUe MOXET ObiTb NoNe3HbIM [16; 17].

Mpw nposefeHnn ynsLTPa3ByKOBOro MeTona muccre-
[OBaHWS y Bpaya-ctoMarosiora MnosiBASeTCss BO3MOX-
HOCTb 4eTKOM And depeHLMaLNm MbiLLL, OT OKPYXKAIOLLMX
TKaHen, TOYHOCTb 1 BO3MOXHOCTb ONpeaennTb CTPYKTY-
py 1 pa3mep XeBaTeflbHOWM MYCKynaTypbl, BbIIBUTb Na-
TONOrNYECKME INEMEHTBI, BBICTPO, TOYHO 1 HEMHBA3WB-
HO OUEHUTb OVHAMUKY U3MEHEHUN Ha GOHE NPOBOAU-
MOW Tepanumn, 4TO N MOCYXMIO LLENbIO UCCNEeA0BAHNS.

UENb

MpoBecTn ynbTPa3BYKOBY OLEHKY CTPYKTYPbI Xe-
BaTeNibHbIX MbIlL, HA dOHE KynnpoBaHus Mmodacum-
anbHOro 601eBOro cMHApoma.

MATEPUAJIbI U METO/bI

[na pewieHns nocTaBfieHHON Lienu 6bINo NpoBeae-
HO KOMMJekCHoe ob6cnenoBaHue 1 nedeHne 104 yeno-
BeK ¢ MnodacumanbHbiM 601EBbIM CUHAPOMOM XeBa-
TeNbHOM MyCKynaTypbl. Ha npoBoanmoe nccnegosaHne
OblNI0 NONYYEHO pa3peLleHne NoKabHOro 3TUYECKOro
komuteTa BonrfMY (npotokon N2 14 ot 19.11.2021 r.).
CpepHuii Bo3pacT nauneHToB cocTasun 25,8+ 1,7 ner.

MNpoBoannoCk KIMHMYECKoe 06cnefoBaHVe nauneH-
TOB, BKJ/IOYAKOLLEE OLEHKY WHTEHCMBHOCTU U NPOAOS-
XUTENbHOCTU 60/ NyTEM NPOBEAEHUS NANbNAaTOPHON
anroMeTpun, OUEHMBANN CTENEHb OTKPbIBaHMA pTa [18].

NccnepoBaHue xeBaTesbHbIX MbIWL, MAPOBOAV-
JIOCb C NPUMEHEHUEM YNLTPA3BYKOBOro ckaHepa Y3U
Acclarix AX8 B B-pexume nuHenHbiMm gatyinkom L12-5Q.
OueHrBanu Ka4eCTBEHHbIE 1 MOYKONNYECTBEHHbIE Na-
pameTpsbl (puc. 2, 3).

NMPOTOKOJ1 YJ/IbTPA3BYKOBOIo OBCJIEAOBAHUA NALMUEHTOB

MonykonnM4ecTBEHHbIE KPUTEPUN

OuddepeHumaums xeBaTenbHbIX MbILLLL

D yaoBneTsopuTesibHaa

D HeyaoBneTsopuTenbHasa

OuyaroBble N3MeHeHUs

D Hannyne

D OTCyTCTBMNE

Henpon3BosibHbIE MbILLEYHbIE COKpALLEHNS

D Hann4yne

D OTCyTCTBMNE

CTpyKTypa BUCOYHOM MbILLLbI

() runoaxorenHas

O rmnepaxoreHHasa

CTpykTypa XxeBaTeNbHOWN MbILULbI

[ nnHa xeBaTesibHOM MbILLLbl, MM

D r’mnoaxoreHHaqa

KayecTBeHHble KpUTEpPUN

D rmnepaxoreHHasa

LLinpunHa >xeBaTenbHOM MbILLbI, MM

nyGuHa XeBaTeNbHOM MblLLLbl, MM

Pasmep TpurrepHbix To4eK, MM

Puc. 2. NpoTokon ynbTpa3BykoBOro o6crenoBaHns naunmeHToB ¢ MmodacumnasibHbiM 60/1eBbIM CUHAPOMOM

XeBaTeNbHON MyCKynaTypbl

Fig. 2. Protocol of ultrasound examination of patients with myofascial pain syndrome of the masticatory muscles
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YneTpa3BykoBoe 06cnenoBaHMe NPoBOAMAM A0 Ha-
Yyana KynmposaHust MmodacLmanbHoro 601eBoro CUH-
ApOoMa XxeBaTefIbHOM MycKynaTypbl 1 Yepes 6 Mecsaues.

KynnpoBaHue Bbilleyka3aHHOW naTtonornn npoBo-
AWM KOMOMHMPOBAHHBIM CMOCOOOM NeyvYeHus, BKIIIO-
YaOLWLMM BbINOMIHEHNE WHBEKUUWIA BGOTYIMHMYECKOrO
TOKCUHA Tvna A, HanoOXeHne KPOCC-TENMNOB HA MeCTe
BBEJEHNS MNOPENakCaHTOB M NpOBeAeHVe 030HMPO-
BaHWS1 HENOCPEACTBEHHO Ha >XeBaTeJIbHbl€ MbILLLLbl He-
pes Koxy (puc. 4).

Puc. 3. [leMoHCTpauns onpeaeneHns
KONIMYECTBEHHbIX KPUTEPUEB

Fig. 3. Demonstration of the definition of quantitative
criteria

Puc. 4. BoinonHEHVE 030HUPOBAHNS YPESKOXHOMN
Hacagakor annapatom «O30TPOH»

Fig. 4. Performing ozonation with a transcutaneous
nozzle using the Ozotron device

Volume 22, no. 3/ 2024

AHann3 n cTatucTnYeckyto 06paboTKy NMOJYHYEHHbIX
pe3ynsLTaToB UCCNE0BaHUA NPOBOAMAN METOAOM Ma-
TeMaTMYeCKOM CTaTUCTUKN C MOMOLLLIO NEPCOHANBHO-
ro komnetoTepa un nporpammel «Microsoft Excel, 2006»
K NporpaMMHOn onepaumoHHoli cucteme MS Windows
XP (Microsoft Corp., CLLIA) B cooTBeTCcTBUM C 06LLE-
NPUHATBIMKM  MeToAaMn  MEeOULIMHCKON CTaTUCTUKW,
a Takxe CTaTUCTUYECKUA MnporpamMmmHbiii naket Stat
Soft Statistica v10.0.

PE3YJIbTATbI

Jo Havana kynupoBaHua muodacumanbHoro 6o-
JIEBOr0 CUHOpPOMA XeBaTeIbHOW MyCKynaTypbl naum-
€HTbl NpeabaABnsaAnn xanodbl Ha CUNbHYO BGOne3HeH-
HOCTb NPV NPOBELEHMN NanbNaTOPHON aNroMeTpumn
3,7+0,1 6banna, oTMe4Yanocb yMepPEeHHOEe HanpsxeHune
XeBaTeNbHOM MyCKynaTypbl, NauMeHTbl OTMeYann guc-
komdopT. bonesor noTeHunan 3aHmman ot 50 % Bpe-
MEHW CYTOK TPyA0CNnocoOHbIx Nntoaeii — 3,5+ 0,1 6anna.
OBUXEHNSA HUXHEN YentoCTn orpaHuyeHbl Ha poHe 60-
nesoro dakTopa, nauueHTbl KOMNEHCaATOPHO OrpaHu-
ynBann OTKPbIBAHME pTa. AKTUBHOE OTKpbIBaHWE pTa
cocTtaBuno 25,9+0,2 mm, naccuHoe — 34,9+0,1 mm.

Mo [aHHbIM  yNbLTPa3BYKOBOro 006cCNenoBaHus
CpPeaHsa WNPUHA XeBaTeslbHOW MblLLbl B MOKOE CO-
ctaBuna 19,6 0,1 mm, B HanpsxxeHun — 24,4+0,1 mm.
CpepHsasa onvHa xxeBaTtebHbIX MbILWL, Npy o6cneposa-
HUKM cocTaBuna 25,6 1,2 mm, rnybuHa — 6,1+0,2 mm.
Y 87 nauueHTtoB (83,7 %) oTMeYanucb BblpaXXeHHbIe
AP OY3HO-y3/10Bble M3SMEHEHUSA C MJIOTHOW HapyX-
HOW Kkancynon. Pasamep TpuUrrepHblx TO4YeK cocTa-
Bun 4,5+0,1 mm, paamep nHowunsTpata cocTaBuna —
6,23 * 6,75 Mm? (puc. 5).

TpurrepHole TOYKU TUNEPIXOrEHHOM CTPYKTYPHI,
BEPOSITHO, 32 CHET NMMNepPTOHYCa MbILLEYHOW TKaHW.

B 6nuxaliwune cpoku HabnogeHus B TeyeHue
14 pHel OT Havana npoBeneHUst KOMOMHUPOBAHHOIO
ledeHms oTMevanach nosioxuTenoHaa anHamuka. lNa-
LMEHTbl OTMeYanu cHuxeHne 6oneBoro gakrTopa, no-
kasatenb 6onu coctaemn 1,5+0,1 6anna, 4to B 2,5 pasa
MeHblle nepBOHadYanbHbIX 3HadeHun (p<0,05). Cte-
neHb OTKPbLIBAHWA pTa yBeanymnach Ha 8,1 MM n cocrta-
Buna 34,0£0,2 mm (p<0,05), naccneHoe OTKpbIBaHME
pta — 40,2%+0,2 mm, 4TO B 1,2 pa3a 6onblLle aHaNormny-
HOro nokasarena Ao Hadana nedveHus (p<0,05).

B (Det)

F H7~12
G 45
FR 52
DR 78
Zoom 0.9

D 3.5

Pwuc. 5. Buayannsauusa TpurrepHom To4ku
Fig. 5. Visualization of the trigger point
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Fig. 6. Correlation analysis of the relationship between

changes in the width of the masticatory muscles and
the degree of mouth opening

lMony4eHHblE KIMHUYECKME OaHHbIE KOPPENMPYIOT
C OaHHbIMW YNbTPa3BYKOBOrO UccnegoBaHus. Tak, npu
noacyete kooddpuumeHTa lNmpcoHa cpegHee 3Ha4YeHMe
coctaBuno -0,26+0,1, 4TO CBMAETENLCTBYET O B3au-
MOCBSI3U KJIMHNYECKUX AaHHbIX U pe3ynbTaTtoB yNbTpa-
3BYKOBOIO UCC/IEA0BaHUA.

MauyeHTam Ana OOCTUXEHUS CTOMKOro KJNHU-
yeckoro adpdekta U NpodunakTukn pas3sButmsa ob60-
CTpeHus MmmodacumanbHoro 601eBOro cUHAPOMA Xe-
BaTE/IbHON MyCKynaTypbl 4epe3 4 mecsua NoBTOPHO
nposeneH Kypc KOMOUMHMPOBAHHOIO BO3AENCTBUS HA
GYHKLUNOHANbHYIO aKTUBHOCTb MbILLEYHOM TKaHMW.

Mpw aHann3e NoNyyYeHHbIX Pe3yLTaToOB Yepes 6 me-
csueB OblN AOCTUTHYT CTOWKWUIA MONOXMUTENbHbINA 3¢-
dekT. MNMauneHTbl He NpeabABNAnM Xanodbbl Ha 60Jb,
npuv NpoBeAeHUM NanbnaTopHOM anromMeTpun danib-
Hoe 3HayeHune cocTtaBuno 0 6annos. OTkpbiBaHWE pTa
CTaTUCTUYECKN 3HAYMMO YNydlWWUnocb uU npubnmau-
JIOCb K HOPMMPOBAHHbLIM NapamMeTpamM. AKTUBHOE OT-
KpbiBaHMe pta coctasmno 40,9+0,2 mm, naccmBHoe —
49,7+0,2 mm, 4yTO B 1,6 pa3a un B 1,4 pasa 6onblue nep-
BOHa4YaJsibHbIX AaHHbIX (p < 0,05).

Mpu NnpoBeaeHnn ynbTPa3BYKOBOIrO UCCENOBAHUS
OTMEYEHO BOCCTAHOB/IEHNE CTPYKTYPbl XEBATEJbHbIX
MbIWL, 1 MHUNeTpaTa. OTMEeYaeTcs NoBbILLEHNE 3XO0-
FEHHOCTU, BO3MOXHO, 3a CYET YCWJIEHUS KPOBOTOKA.
Paamepbl TpuUrrepHbix To4ek ymeHbluatoTcs, 6e360-
JNIE3HEHHbI MpX nNanbnauum, HO coxpaHawTcs. dna-
MEeTpP TpUrrepHoix Todek coctaenset 1,7£0,1 MM, 4TO
B 2,6 pasa MeHbllle OTHOCUTENbHO Noka3aTens Ao Ha-
yana nevenmnsa (p<0,05).

dunHamnka M3MEHEeHU pasMepoB XeBaTeNbHOM
MblILLUbI MO OaHHOM YNbTPa3BYKOBOrO MCCleaoBaHus
npeacTassieHa Ha guarpamMmme (puc. 7).

Ha gnarpamme HarnsigHoO NpeacTaBaeHO, YTO OTMe-
yaeTcs NOJIOXUTENbHAA TEHAEHUNS B MUSBMEHEHUU LIN-
PWHbI, AJMHbBI N FNYOUHbI XXeBaTeIbHOW MbILLILLbI, & TAKXe
npwv onpegeneHnun auameTpa TpurrepHolx Todek (TT).

Tak, Ha doHe kynupoBaHust MmmodacumnanbHoro 6o-
JNIEBOr0 CUHOPOMA OTMEYAETCHA CTAaTUCTMYECKU 3Ha-
YMMOE YMEHbLUEHNE LWNPUHbI XEBaTENIbHOM MbILLLbI
Ha 3,2 MM (p<0,05), oaHHbLIN NoKasaTeslb COCTaBMUII
16,4+0,1 MmM. BepoAaTHO, 3a CHET YMEHbLLEHUS LLUNPUHBI
XXEBATENbHON MbILLLbI UBMEHSAETCS €€ ANnHA, KoTopas

JndodoHmusa
— T
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Puc. 7. nHamuvka n3MeHeHNs ynsTpa3ByKOBbIX
KONNYECTBEHHbIX KPUTEPUEB Yepes 6 MecsaueB
OT Havasna nevyeHud

Fig. 7. Dynamics of changes in ultrasound quantitative
criteria 6 months after the start of treatment

yBenunymeaeTcs Ha 1,6 MM 1 coctaBngeTt 27,2+0,1 mm.
OpnHako, AaHHOE 3HaYeHMe He UMEET KJIMHMYECKOW Ha-
npaBneHHOCTU, Tak Kak 3aBUCUT OT TOro, B Kakon obna-
CTV NPOUCX0AMNN0 namMepeHmne. YMeHblLeHNe rybuHbl
XeBaTeibHOM Mblwubl HAa 2,3 MM (3,8+0,1 mm) cBuae-
TeNbCTBYET 06 YNIOWEHNN MbILLEYHOA TKaHW 3a CYET
KynnupoBaHua ee napadyHKUMOHANbHON aKTUBHOCTN.

OBCYXAEHUE

lMpoBefeHHOE KJIMHWYECKOE UCCefoBaHMe [oKa-
3biBaeT 3PDEKTUBHOCTb KYNMpPoOBaHnsa mmodacumarib-
Horo 601eBOro CUHAPOMA XeBaTeNbHON MYCKynaTypbl
KOMOUHMPOBaHHLIM CNOCOOOM BO3OENCTBUSA, BKIOYa-
IOLLIMM BbIMOJIHEHNE MHbEKUUN BOTYNMHUYECKOrO TOK-
CuHa Tuna A, HanoXeHne KpoCC-TENNOB U NPOBEAEHUS
030HMPOBAHMS XeBaTeNbHOM Myckynatypbel. OgHako,
OaHHbI MeToA, Tepanum He06Xo0ANMO NMPUMEHSATb And-
depeHUVpPOBaHHO, TOMLKO MNPW FUNEPTOHYCE XEBa-
TeNbHbIX MblLL, [l cTeneHn BblpaxxeHHoCTU. Pa3paboT-
Ka gnddepeHUpPoBaHHOIo N0AX04a K IEYEHMIO BbiLLe-
yKa3aHHOM NaToNornm ABNSIeTCSH BaXXHOM N akTyasibHOMN
npo6aemon anst KNINHULMCTOB. YNbTPa3BYKOBO METOA,
nccnenoBaHna SBNSETCS JOCTOBEPHBLIM U TOYHBIM Me-
TOZOM OLLEHKM COCTOSIHUSA XeBaTeJ IbHbIX MbILLIL,.

YnbTpa3BykOBOW METOA, Lesiecoobpa3Ho BKJOYATb
B NpoTOKoN obcnenoBaHna nNauuveHToB ¢ Mmodacum-
anbHbIM OO0JIEBBIM CUHAPOMOM >XEeBaTeNIbHOW MYCKY-
narypbl Onsi HEMHBA3WBHOW OUEHKM KaYeCTBEHHbIX
M MOJNIYKONMYECTBEHHbLIX NMapamMeTpoB. Takxe C nomo-
b0 JAHHOIMO METOA4A MOXHO BrMEPBbLIE BbIIBUTH 30HbI
MHOUNLTPaTa, TPUrrepHole TOYKU, YTO CYLLECTBEHHO
OyOeT BNVATb Ha NNaH U TakTUKY JIeYEeHUS NaLMEHTOB.

BbiBOAbI

PesynbraThl NPOBEAEHHOIO UCCELOBAHUS NPOAe-
MOHCTPUPOBaIN OCOBEHHOCTU YNbLTPA3BYKOBOW Kap-
TUHbI XeBaTEeJbHbIX MbILL, Npu MuodacumanbHom 60-
NIeBOM cuMHApoMe 1 Ha ¢poHe ero nedyeHus. Y obcneny-
€MbIX MepPBOHAYabHO OTMeYanucb Hanbonblume pas-
Mepbl LUNPWHBI U FYOWHbI, AUaMeTp TPUITepPHbIX TOYEK.
Ha ¢oHe npoBegeHHOro neyvyeHusa nosydyeH CTOWMKUN
MOJSIOXUTENbHbBIN PE3yNbTaT Kak Npu NpoBeaeHNn Kin-
HWUYECKOro, TaK M yNbTPa3BYKOBOro Metoga obcneno-
BaHUS. TONWWHY U FNYBVHY XXeBaTETbHOM MbILLULLbI MOX-

Tom 22, N 3/ 2024



B nomouwb npakTnyeckomy Bpady / To help a practitioner ‘ 293

HO paccmaTpmBaTtb Kak MPOrHOCTMYECKMin hakTop npu
OLLEHKE OVHAMUWKWN NIeHEeHNS.

MeTon, ynsTpa3BykOBOrO KOHTPOJIA ABSETCA COBpe-

MEHHbIM, TOYHbIM 1 AOCTOBEPHbLIM AN OLEHKM MOPO-
(GYHKLMOHANBHOMO COCTOSIHMSA KEBATENbHOM MyCKyna-
Typbl. B panbHenwem npoBegeHne OaHHOro MeTona
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Pe3iome

AKTYAJIbHOCTb. Mcnonb3oBaHMe LUTONOMMYECKOro MCCieAoBaHUsS MO3BOSISET BCECTOPOHHE OLEHUTb
OVNHaAMUKY MPOBOAVMOro MecTHOro nevyerHunsa 4d (L43.82) MJ1 COP.

LIENIb. OueHka BNMAHMS MECTHOIO IEYEHUS1 HA YAaCTOTY BCTPEYAEMOCTU a4ep C NEPUHYKIIeapHO Bakyo-
Nbl0 B LMTOrpaMmmMe ByKKasbHOro annUTeNns NOBEPXHOCTU PETUKYISIPHON CETKU, 30HbI TMNEPEMUN N 3PO-
3NBHO-S13BEHHbIX 9NIEMEHTOB NALMEHTOB C 3PO3NBHO-3BEHHOW GOPMbI NIOCKOro NnLas CAn3ncTomr obo-
noykn pta (L43.82).

MATEPUANbI U METOAbI. B uccneposanum npuHanu yqyactme 86 naumeHtos ¢ 9AD (L43.82) MNJ1 COP. B uun-
TOJNIOrMYECKNX Npenaparax, NoJlyYeHHbIX C OYKKaIbHOro anuTenunsl, NPOBOAMIN OLEHKY KONMYeCcTBa si4ep
C NepuHyKieapHOM BaKyosbio, YTO N IBUIOCb JOCTOBEPHLIM KpUTEPMEM NOATBEPXAEHUS XapakTepa Xpo-
HMYEeCKOro BocnaneHns. AnHaMmuky KneTtok ¢ HEKpO30M B LMTorpaMmme 6ykkanbHOro anUTENNS OLEHNBAIN
C NMPUMEHEHMEM HenapamMeTpuyYecKmnx Kputepmues: Tecta MaHHa-YUTHU (CpaBHeHWe mMexay Noarpynnamu
M C rpynnon cpaBHeHUs!), TecTa BunkokcoHa (ons CpaBHEHUS BHYTPWM NOoArpynn 4o 1 nocne nedenms). [o-
CTOBEpHbIe pa3nunyms He npeBbiwanu 0,05.

PE3VYJIBTATbI. B npouecce npoBOAMMOro fie4eHns B uutorpamme OykkanbHOro anutenus Habnoaanoch
CHMXEHWNE 4aCTOTbl BCTPEYAaEMOCTU A4ep C NePUHYKIeapHON BaKyosibio NOBEPXHOCTU PETUKYIAPHON CET-
KN N 3PO3NBHO-A3BEHHbIX 3JIEMEHTOB NaLMeHTOB OCHOBHOM kKNnHuyeckmx rpynn 1 mn 2 (p<0,001). MNpw ana-
JIN3€ 4acTOTbl BCTPEYAEMOCTU SA4EP C NEPUHYKIEAPHOW BaKyosblO B LUTOrpaMmme 6yKkanbHOro anuTenus,
B3SITOr0 C MOBEPXHOCTN 3PO3NI 1 3B, COrlaCHO KPUTEPUIO BMIKOKCOHA UMENNCH 3HAYNMBbIE Pa3NnNyuns
00 1 nocne nevyeHus. B knnHnyeckom rpynne ¢ MCNofb3oBaHNEM METOAa NeyeHuns cornacHo denepans-
HbIM pekoMeHpaumam Habnganacb YacToTa S4EP C NEPUMHYKIEAPHOM BaKyOiblo NPU YPOBHE 3HAYMMO-
ctn p<0,05, a npn Mcnonb30BaHUN MNPEASIOKEHHOrO KOMMEKCA MECTHOro fieYeHUs COOTBETCTBEHHO
npun p<0,001.

BbIBObIl. Takum 06pa3om B LuTorpamme BykkanbHOro annUTenuns CornacHo kputepuio BunkokcoHa oo v no-
Cne NpensiokeHHOro MECTHOIO fieyeHns Habnlaanoch 6onee HarNgoHOE CHUXEHWE KONMYecTBa BCTpeyae-
MOCTU 94ep C NEPUHYKNEaPHON BaKyOsibio, YeM NMpu UCNO0Jb30BaHUM peaepanbHbiX peKOMeHaaLmni.

Knwouesble cnoBa: 9p0O3VBHO-A3BEHHasn ¢dopma NAoCKoro nuwas, éykkanbHas uMtorpamMmma, sapa ¢ nepu-
HYKJ1IeapHO BaKyOJibio, 030HOTEPNNS, reflb F’MasypoHOBOM KNCNOTbI, CAaMOaAre3nBHbIN NaacTbipb «Ora-Aid»

UHdopmauumsa o ctatbe: noctynuna — 25.08.2024; ncnpaeneHa — 29.09.2024; npunara — 30.09.2024
KoH®AUKT nHtepecos: ABTOPbLI COOOLLAIOT 06 OTCYTCTBUMN KOHPNNKTA UHTEPECOB.
BnaropgapHocTu: PuHaHCUpOBaHUE U NHAMBMOYANbHbIE 6N1arofapHOCTY ANs AEKNaPUPOBaHUS OTCYTCTBYIOT.

Ana umtuposaHma: YcmaHoBa W.H., Jlebepesa A.U., Jlakman N.A., I'ypbeBckasa O.A., Npuroposud E.LL.,
MmaeBa A.K., YcmanoBa [.U., Caduna I'N., Ctapuesa E.1O., YwHuukun N. 4. AuHammnyeckasa xapaktepu-
CTUKA BJINSAHWUS MECTHOIO JIEYEHUS HA pPereHepaumio annUTeansa y NaumMeHToB C 3P0O3MBHO-3BEHHOM dop-
MOI MJIOCKOrO Nuwas cnmancton obonodku pta. SHgogoHTus Today. 2024;22(3):295-302. https://doi.
org/10.36377/ET-0042
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Dynamics of the effect of local treatment on the frequency

of nuclei with perinuclear vacuole in the cytogram

of buccal epithelium in patients with the erosive and ulcerative
form of the lichen planus in the oral cavity mucosa lining
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Abstract

INTRODUCTION. The use of cytologic studies allows evaluating the dynamics of the local treatment conducted
of the EUF (L43.82) LP OCML (Erosive and Ulcerative Form of the Lichen Planus in the Oral Cavity Mucosa
Lining) in a comprehensive way.

AIM. Evaluation of the effect of local the effect of local treatment on the frequency of nuclei with perinuclear
vacuole in the cytogram of buccal epithelium of the reticular mesh surface, hyperemic zone and erosive
and ulcerative elements in patients with the erosive and ulcerative form of the flat lichen of the oral mucosa
(L43.82).

MATERIAL AND METHODS. 86 patients with the EUF (L43.82) LP OCML participated in the study. The number
of nuclei with perinuclear vacuole was assessed in cytologic preparations obtained from buccal epithelium,
whichwas areliable criterion to confirm the nature of chronic inflammation. The dynamics of cells with necrosis
in the cytogram of buccal epithelium was evaluated using nonparametric criteria as follows: Mann-Whitney
test (comparison between subgroups and with the experimental group), Wilcoxon test (to compare within
subgroups before and after treatment). Significant differences did not exceed 0.05.

RESULTS. In the course of the treatment conducted in the cytogram of buccal epithelium there was a decrease
in the frequency of nuclei with perinuclear vacuole of the reticular mesh surface and erosive and ulcerative
elements in patients of the main clinical groups 1 and 2(p<0.001). When analyzing the frequency of nuclei
with perinuclear vacuole in the cytogram of buccal epithelium taken from the surface of erosions and ulcers,
there were significant differences before and after treatment according to the Wilcoxon test. In the clinical
group using the treatment method according to federal guidelines, the frequency of nuclei with perinuclear
vacuole was observed at a significance level of p < 0.05, and when using the local treatment complex proposed
respectively at p<0.001.

CONCLUSION. Thus, in the cytogram of buccal epithelium according to the Wilcoxon test before and after the
local treatment proposed, there was a more evident decrease in the number of nuclei with perinuclear vacuole
than with the use of federal guidelines.

Keywords: erosive and ulcerative form of Lichen Planus, buccal cytogram, nuclei with perinuclear vacuole,
ozone therapy, hyaluronic acid gel, “Ora-Aid” self-adhesive patch
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BBEAEHUE

MaTtonorua canamncton obonoykm pta (COP) B BUae
nposiBaeHns naockoro nuwas (MNJ1) npeactasnseT co-
OO XPOHMYECKOE BOCMANUTENIbHOE ayTOMMMYHHOE
3abosieBaHMe, KOTOpoe 0ObIYHO XapakTepuayeTcs pe-
UMONBHOCTBIO U Hannynem nonmmopopuama Mmopadposo-
rMYecKmMx aNemMeHToB OT nanyn o apo3ui. [1]. Nopa-
XEHUs CNN3NCTON 060/104KN pTa B BUAE PETUKYISIPHOWN
CETKM YalLie BCero npoTekarT 6€CCUMNTOMHO, ECN He
COMNPOBOXAAKTCA aTPOPUIYECKNMU NN 3PO3UBHBIMUA
NOPaxXeHNAMMU.

JndodoHmusa
— T

Ounarnoctuka MJ1 gonkHa OCHOBbIBATbLCS HA CO-
yeTaHUM KJIMHUYECKMX KPUTEPUEB — MO CYTU, HANNYUS
Oenbix PeTUKYNSPHbIX NOpPaXeHUn — U rnMcTonaTtono-
rMYyecknx KpUTtepues — NMKBOPHOW AereHepaunmn 6a-
3a/1bHOr0 C/I0S ANUTENUS U HANMYNSA BOCTANIMTENIbHOIO
MHpMNbLTPaTa ¢ NoaocyaTbiM BUAOM B NOBEPXHOCTHOM
KOpUyMe, XOTS B HacCTOsILLEE BPEMS CYLLECTBYIOT 3a-
MeTHble pa3Hornacus [2].

Mpennaraemble TUCTONATONOMMYECKNE MPU3HAKU
M COP Bkno4yaloT Hanuyme pas3XuxXeHust n OereHe-
paumn 6a3anbHbiX KAETOK, MOMOCOBUAHOIO UHPWUNb-

Tom 22, N 3/ 2024


https://orcid.org/0000-0002-1781-0291
https://orcid.org/0000-0002-9170-2600
https://orcid.org/0000-0001-9876-9202
https://orcid.org/0000-0003-4580-9826
https://orcid.org/0000-0003-0326-0900
https://orcid.org/0000-0002-3421-0212
https://orcid.org/0009-0004-2387-3258
https://orcid.org/0000-0002-4044-3004
https://doi.org/10.36377/ET-0042

B nomouwb npakTnyeckomy Bpady / To help a practitioner ‘ 297

TpaTta NMMQPOUNTOB U OTCYTCTBUE OUCMAA3UN 3nNuTe-
nus [3]. Uutorpamma coctaBa 6ykkanbHOro annTenus
ABNSAETCHA KPUTEPUEM OLLEHKN CTabUNbLHOr0 COCTOSHUSA
aNUTeNus CrmM3ncTon 0b60sIoHKM PTa, a TakxKe BaXXHbIM
OMNarHoCTUYECKUM MapKEPOM BHYTPUKIETOUYHbIX U3MeE-
HeHuin [4-8].

B paHee npepacrtaBneHHon paboTe npepcTtasie-
Hbl AAHHbIE O BAUSIHUN MECTHOrO JIEYEHUS HA YacTOTy
BCTPEYAEMOCTN KJETOK C S4epHbIMU HapyLIeHUSMUN
B uutorpamme OykkanbHOro anutenus [9], B gaHHOM
CTaTbe Mbl PACCMOTPENN ANHAMUKY N3MEHEHUNS 4aCTO-
Tbl KNIETOK C NEPUHYKeapHON BaKyosnbio OO WU Nocne
neyenms 9AD M1 (L43.82) COP, yto n obycnosuno ak-
TyanbHOCTb M LIE€JIb Hallero nccreaoBaHus.

LLEJIb

Llenb n 3apayun nccnenoBaHns — BKJIKOYAIN OLLEHKY
KJIETOK C HEKPO30OM U NX KOJINYECTBEHHOIO COOTHOLLE-
HUS B OYKKaNbHOW LUTOrpamMme, B ANHAMMKE MECTHOIO
Nle4eHNs 3PO3MBHO-A3BEHHOM HOPMBbI NJIOCKOro Nniias
(L43.82) cnnauncToii 060104KK pTa.

MATEPUANDBI U METO/bI

JaHHoe vuccnepoBaHme NpoBeAeHO B ABYX AepMa-
TOBEHEPOJIOrMYECKNX LeHTpax ropoga Yobl n Omcka.
Bce nmaumeHTtol (n=111) yyacTteyowme B KJIMHUKO-Na-
60paTOPHOM UCCNeaoBaHMM Ha OCHOBaHWW Moanu-
CaHHOr0 MHOOPMUPOBAHHOIO COrnacus NPOXoanIn
KOMMJIEKCHOE cToMartosiornyeckoe obcnepoBaHue —
ornpoc, OCMOTP, OLEHKY Xafiob M AaHHbIX aHaMHe3a,
nabopaTtopHas YacTb nccrnenoBaHms 060CHOBaHa pas-
pelweHnemM aTuyeckoro kommteta Pre0y BO «bauwikup-
CKWUI rocynapCTBEHHbI MeAUUVHCKUA YHUBEPCUTET»
MwuHucTepcTBa 3npaBooxpaHeHus Poccuiickont dene-
paunn (Yda), npukas N2 11 o1 17.12.2019 1. (puc. 1).

Komnnekc MECTHOro neveHns s naumeHToB BKIIIO-
Yyan pa3paboTaHHbI, BHEAPEHHbI 1 3anaTeHTOBaHHbIN
KOMIMJIEKC , BKJTOHAIOLLNI - 030HOTEPNNIO, FeNlb FManypo-
HOBOW KNCNOTbI, CaMoare3nBHbli niaacTbipb «Ora-Aid»
n T.4. [10], ana cpaBHEHUS NPUMEHSNCA MEeTo, Ie4eHns
cornacHo genepasnbHbIM KIMHNYECKUM PEKOMEHAALM-
am [11]. UuTonormnyeckue nccnenoBaHnsa 6ykkanbHOro
3NUTENNS NPOBOAMAN Ha cepTUdULMPOBAHHOM 000pPY-

JByLEeHTPOBOE, MPOCNEKTUBHOE 06CEPBALMOHHOE HEKOHTPONMPYEMOE UccnenoBaHue nauneHTos ¢ Kyl COP

!

!

OcHoBHag rpynna — 3po3MBHO-93BEHHAsA popma
MJ1(L43.82) COP (n = 86)

[pynna cpaBHEHUS — TUNNYHAa popma
NN (L43.82) COP (n = 25)

HOrO 3MNUTENNS C 30HbI
rmnepemmnn, 3po3ne-
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PETUKYNAPHOM CETKN
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OcHoBHasa knnHu4eckas OcHOoBHas KnuHuyeckas
nogrpynna 1a (n = 23) noarpynna 2a (n = 20)
NpeafoXeHHbIN MeTos, npeafoXeHHbI MeTon,

fieyeHns nie4yeHns

OcHoBHas KnMHu4eckas OcHoBHas kKnMHu4eckasi
nogrpynna 1b (n = 23) noarpynna 2b (n = 23)
NleYeHne cornacHo flie4yeHne cornacHo
KITMHNYECKUM KIMHUYECKNM
pekoMeHaaumsm peKkoMeHaaumsam

Puc. 1. lnsainH nccneposaHus
Fig. 1. Study design
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noBaHnn otaena mopdonorum «BcepoCCumnckmin LEHTP
rnasHon 1 nnacTmyeckon xmpyprum» M3 PO (Yda).
JHaMmnky KneTok ¢ HEKPO30M B ByKKaibHOM anuTe-
NN OUEHMBANMN C MPUMEHEHUEM HenapamMeTpUdeCKNX
KpuTEPMEB: TeCcTa MaHHaA-YUTHM (CpaBHEHME MEXOY MOA-
rpynnamvi n ¢ rpynnon cpaeBHeHusl), Tecta BunkokcoHa
(Ans cpaBHEHUS BHYTPUW NOArpynn A0 1 NOCe NeYeHns).
[ocToBepHble pa3nuyns He npesbiwanm 0,05. Bce ctatu-
CTMYECKME pacyeTbl NPOBOAMINCE B CPeOEe cTaTtucTuye-
CKOro aHann3a ¢ oTkpbITeiM kKogoMm R (Bepcusa 4.3.0).

PE3YNIbTATDI

B uutorpamme OykkanbHOro aNUTENNS BbiSIBAEHbI
NPU3HaKn paHHen aecTpykumu agpa. NepuHykneap-
Has BaKyosb BbIrNgAena Kak MHBarnHaums aoep n/unm
dopmMmpoBaHmne OKpPYrnol 30Hb 00ECLIBEYEHHOM LINTO-
nna3mbl BO3Ne sgpa (puc. 2).

KneTtkn ¢ aHomanuamu sgep, BKo4Yas KNeTkun ¢ ne-
PVHYKNEeapHOW BaKyOsbio, BCTPEYaNCh B o4arax no-
BpexaeHus COP, 4To cornacyetcs ¢ AaHHbIMU MOJy-
YyeHHbIMU L.P. Sycheva et al. [12].

Pesynsratbl AMHaMNKX BIIMAHUA MECTHOIO JIeHeHUs
Ha 4acTOTY UBMEHEHNSA BCTPEYAEMOCTU KJ1IETOK C HEKPO-
30M B uMTOrpamMmme BykkasibHOro anNnTeNMs B 3aBMCUMO-
CTW OT KJIMHMYECKMX NOArpynn npeacTasneHsl B Tadn. 1.

BbIsiBA€HO, 4TO Y NauMEeHTOB OCHOBHOM KJIMHNYECKOMN
rpynnel 1 HE3AaBMCUMO OT CXEMbI JIEHEHUS 3HAYUMBbIX
pasnuynii 4O 1 NOCHE NIe4eHNs B HacToTe BCTPEYaeMo-
CTU A4ep C NEPUHYKNEapPHOW BaKyOJbio HE LOCTUMHYTO,
HW MpY B3ATUN BYKKaNbHOrO SNUTENNS C MOBEPXHOCTHU
9p03UN A3B, HN NPU B3ATUN €r0 C PETUKYNSPHON CETKN
v runepemun (p > 0,2). Ana naunmeHToB OCHOBHOW Ku-
HUYECKOM rpynnbl 2 4acToTa A4ep C NePUHYKSIeapHOMN
BaKyoOnblO0 B UMTOrpaMmMe ByKKanbHOro anuTenus no-
JIYYEHHOr O C MOBEPXHOCTUN PETUKIIAPHON CETKN N 30HbI
rmnepemMmu, He pasnuyanacb OO W Nocfie MeCTHOro
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Nle4yeHns, NPOBOAMMOrO COrfacHO NPEAIOKEHHON Me-
TOAMKE, TaK U B COOTBETCTBMKN C peaepasibHbiMU pe-
komeHgaumamm (p>0,2). 3To MOXHO OOBLACHUTL TEM,
YTO CYLECTBEHHbIX PA3Nn4nii B 4acToTE A0 MECTHOIO
JleyeHns N0 CPaBHEHUIO C YC/IOBHOM HOPMOM (TUNUYHOMN
dopmoii (L43.80) MJ1 COP) He 6bino (p >0,2).

MpoBeaeHHbIN aHaNW3 AaHHbIX LLUTOrpamMm No3Bonus
noaTBepauTb 3O@PEKTUBHOCTb NPEAJIOKEHHONO KOM-
njaeKkca MECTHOrO NIeYEeHNSI OTHOCUTESTIbHO CHVXKEHNS Ya-
CTOTbl BCTPEY2EMOCTN aHOMaNnin B apax 6ykkasbHOro
anuTenus (S4pa C NepuHykJieaHo Bakyosbio), B3ATOro
C MOBEPXHOCTU 9PO3NBHO-A3BEHHbIX 9IEMEHTOB.

T

Puc. 2. NepuHykneapHas Bakyosb (—)

B LLNTOJIOrNM4eCKnxX npenapartax, nojy4eHHbIX

C MOBEPXHOCTU peTukynsipHom ceTkn. Okpacka asyp
3031HOM nNo PomaHoBckomy-lim3a

Fig. 2. Perinuclear vacuole (—) in cytologic
preparations obtained from the reticular mesh surface.
Azur eosin staining by Romanowsky-Giemsa

Ta6nuuya 1. JuHamMmka U3MeHeHUsa 4aCTOThbl BCTPEYAEMOCTM KJIETOK C HEKPO30M B LIMTOrpamMmme
OykKanbHOro anutenns naumeHToB ¢ AAD (L43.82) MJ1 COP Ao n nocne MecTHOro nevyeHus

Table 1. Dynamics of changes in the frequency of cells with necrosis in the cytogram buccal epithelium

EUF (L43.82) LP OCML before and after local treatment

OcHoBHas kiIMHM4Yeckas rpynna 1
99D (L43.82) MNJ1 COP (n = 46)

OcHOBHas KJIMHN4YeckKkas rpynna 2
I5D (L43.82) NJ1 COP (n = 40)

Fpynna cpaBHeHus,
TUNM4YHasa popma

Mokazarenu Moarpynna 1a' | Moarpynna 1b? | Moarpynna2a' | Moarpynna2b? | (L43.80) NMJ1 COP
(n=23) (n=23) (n=20) (n=20) (n = 25)
SnepHsie aHomanuu (C PETUKYISIDHON CETKU U rUrnepemMmim)
dnpa c nepuHykneapHomn 5,21+0,32 5,27+0,28 5,19+0,26 5,24+0,16
BaKyOJblo 4O NEeYEHNS Prowr= 0,761 Pronr= 0,601 Prowr= 0,802 Prowr= 0,705
Z=0,283,p=0,777 Z=0,389,p=0,697
Anpa c nepuHykieapHom 5,01£0,12 4,99+0,11 5,09+0,17 5,05+0,22 5,15+0,21
BaKkyosblo nocne Pan=0,514 Pan=0,438 Pan=0,615 Pamn=0,599
nevyeHus Prowr= 0,399 Pronr= 0,348 Pronr= 0,548 Pronr= 0,501
Z=0,065,p=0,948 Z7=0,326,p=0,744
SnepHble aHoManum (C MoOBepPxXHOCTH 3P03Mi 1 S13B)
flapa c nepuHykneapHoi 5,55+0,18 5,47+0,21 6,28+0,12 \ 6,20+0,13
BaKyOJblo O NNeHeHNs Z=0,330,p=0,741 Z=0,584,p=0,559
fnpa c nepuHykieapHomn 5,25+0,11 4,98+0,15 5,45+0,10** * 5,94+0,11* -
BaKyOJblO MOC/E NeveHuns Pan=0,316 Pan=0,303 Pan< 0,001 Pan=0,048

Z=1,198,p=0,231

Z=2,075,p=0,038

MpUMeyaHne: Prowr — CPABHEHNE C FPYMMON KOHTPOSISA; Py/n — CPABHEHME [10 U MOCHE NeYeHns; ' — NPeanoXeHHbIN KOMIIEKE fie-

HYeHwun4d; 2 — fleyeHne CornacHo denepanbHbIM KITIMHUYECKNUM peKoOMeHaaumsamMm; *,

* kk

— pas3nnyna ctTatucTnyeCkn 3Ha4mmbl nocne

nevenus npn p< 0,05 n p<0,001, COOTBETCTBEHHO; ¥ — CTATUCTUYECKN 3HAYNUMbI MEXIPYNnoBble pasnuuns npu p<0,05.

Note: p.our — cOmparison with the control group; p,,» — comparison before and after treatment; ' — proposed treatment complex;
2 _ treatment according to federal clinical guidelines; *, ** — statistically significant differences after treatment at p<0.05 and
p<0.001, respectively; * — statistically significant intergroup differences at p<0.05.
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OBCYXAEHUE

B nccnepyembix 6ykkasbHbIX Madkax 22 06pa3LoB
nauneHToB ¢ MNJ1 COP oTMe4YeHO 3Ha4YnTENBHOE YyBENU-
YeHne 4acTOoTbl MUKPOSAEP N MUKPOHYKIENPOBAHHbIX
KNIeTOK MO CpaBHEHMO C naumeHTamu 6e3 nposiene-
Hui T1J1 COP [4]. Y 22 naumeHTOB (CpeaHuii Bo3pacTt
47,6+14,4 roga; 4 My>X4uHbl, 18 XeHLUWH) C naTonorn-
el cnnauncToli 060J104KM pTa B BUAE KPACHOMO MI0CKO-
ro auwasi rmcToslornyeckn obHapy>XXeHbl N3MEHEHUS
MUKposiAep B OykkanbHbIX kKeTkax [5].

B npoeegeHHoM nccnegosaHmn Sanchez-Siles et al.
npuBeneHbl JaHHble O COCTaBe KJIETOK OYyKKasbHOro
anuTenns NaumMeHToB C 9PO3UBHO-S3BEHHON GHOPMO
M1 COP (cpenHuin Bo3pacTt 59,07+ 11,62 ropga) n 30 na-
LMEHTOB KOHTpoONAbHOM rpynnbl (61,97+15,46 ropa
(p=0,415). No paHHbLIM aBTOPOB B kKNeTkax BykkanbHO-
ro anutenus npeobnagana MeHblUas 4acToTa KIeToK
C KOHAEHCUPOBaHHbLIM XpoMaTUHOM B rpynne 9AD K1
COP. YacTtoTa NUKHOTUYECKUX KNETOK B LMUTOrpaMmme
oauHakoBa B o6eux rpynnax (p=0,063), kapnopeak-
TUBHBIX KNETOK BbIlLE B KOHTPOJILHOW rpynne, No cpas-
HeHulo ¢ nccnegyemoini (p<0,001), kKapnonNTNYECKMX
KJIETOK BbILIE B UCCIeAYEMON rpyrnne rno CPaBHEHMIO
C KOHTPOJIbHOWN, HO 6e3 CTaTUCTUYECKOW 3HAYMMOCTMU
(p=0,321) [6].

B nccneposarHum [13] ns 250 naumeHToB Habnio-
0annuchb KaMHUYeckne NposiBfieHMs B BUAE TUMUYHOM
dopmbl (n=145, 58 %) 1 9pO3NBHO-A3BEHHON HOPMBbI
(n=105, 42%). Hamnbonee 4acTo nopaxanicb Oyk-
kanoHaa (n=150, 60 %) n nabwansHasa (n=100, 40 %)
cnmancTole ob6onoykn. McTonatonorvyeckune npu-
3HaKKn, Takme kak akaHTo3 (57% mn 18 %, p<0,0001),
atpoodusa anutenma (0% n 40%, p<0,0001), runep-
kepaTto3 (72% n 52%, p<0,0001), Hanuume HenNTpPO-
dunos (0% n 57%, p<0,0001), okazanmucb CTaTUCTK-
Yyeckn 3HAYMMbIMU MeXAay KINMHUYeckumu dopmamm
(p<0,001), yTo cornacyeTcsl C OaHHbIMW HaLLEro Uc-
cnepoBaHus.

Mo paHHbIM B.H. Kanaesa v gp. 4actoTta BCTpeya-
€MOCTU KNETOK C NEPUHYKIEAPHOW BaKyOJblO B LIUTO-
rpamme OykkanbHOro anuTenus coctaenseT < 7,02, 4To
ABNSETCA KPUTEPUEM MOATBEPXAEHUS KJIMHUYECKOrO
AnarHo3a MjoCKUN nmiias Ciam3ncTton obosiodkM prta
y N1y, XXeHckoro nona B Bo3pacTe ot 50 go 60 net [14],
M 3TN AaHHblE COracytoTcs C AaHHbIMM HaLLEero ncecne-
NOBaHus.

BbIn0 NpoBefeHO 4OCTAaTOYHO MCCNeaoBaHWi, no-
CBSILLIEHHbIX Pa3paboTKe NPOrHOCTMYECKMX TECTOB UK
LOMONHUTENBbHBIX YCTPOMUCTB 4151 BbISIBAIEHUS Nopaxe-
HUWS C BICOKMM PUCKOM TpaHcdopMauum anmtTenns, Ho
KJIMHMYecKas rnoJjib3a B HACTOsILLIEee BpeMs orpaHu4eHa,
M FMCTOJNIOrMYeckne nccnenoBaHmsa 6UoNCcURHOro Ma-
Tepuasa ocTaloTCs 30/10TbIM CTaHAAPTOM, TaK Kak He-
3axunBaloLme 93BEHHbIE MOPaXeHns, 0COOEHHO acnM-
MeTPUYHbIE UM OAHOCTOPOHHNE TPEBYIOT UCKITIOYEHNS
ancnnasmm namnm NHBa3MBHOWM MIOCKOKIETOYHOWM KapLn-
HoMbI [15; 16].

Mpepnaraemble rMCTONATONOrMYECKNE MNPU3HA-
KN B aNUTENUN CAM3UCTON 060NI0YKM pTa Aepmatosa
BKJIIOHAIOT Hanuume pasxuxeHus n gereHepaumm 6a-
3a/bHbIX KJIETOK, MOJIOCOBUAHOIO NMHGpUALTPATa INM-
dounToB 1 OTCYTCTBME ancnnasum anutenunsa [3; 171].

MepuHykneapHas BakyoJib SBNSIETCS YCTOWYMBBLIM
NPU3HaKoOM HeKpo3a KNeTKWU, KOTOpbI HabnogaeTcs

Volume 22, no. 3/ 2024

npu 60Ne3HSAX HAKOMNMNEHUS, BOCMANIEHUsl, a TakXe Mno-
Ccre BO3OENCTBUSA XMMUYECKMX BELLECTB, MpU nepe-
POXAEHUN KNIETOK B pakoBble. [laHHas aHoManma sanep
CNYXUWT NPM3HAKOM paHHen gecTpykumn agpa [18].

MpenmyLecTBO NCNOB30BaHNSA aHanM3a aHoMa-
nnu agep B kadecTee BomMapkepa 3/710Kka4eCTBEHHOI0O
noTeHumana nopaxeHns 3aka4yaeTca B TOM, YTO UX
yacToTa MOXET OblTb M3MEpeHa MHOIOKPaTHO HEeWH-
Ba3VBHbIM METOAOM. MIcnonb30BaHMe 3TOM METOAMKN
NO3BOJIIET CBOEBPEMEHHO BbISBAATb HA C/IN3UCTON
obonoyke pTa NaoOCKUin nuwan, cobnogatb NPUHLN-
Mbl OHKOHACTOPOXEHHOCTN N ONEPaTUBHO NPOBOAUTL
COOTBETCTBYIOLLEE MECTHOE JIeYEHNE N E€r0 MOHUTO-
PWHI MO Pa3fINyHbIM UMTOMHbLIM NOKa3aTensm, Takmm
Kak yacTtoTa nospexaeHnii JHK y nauneHtoB ¢ 9AD
MJ1 COP. CocTaB B6ykkanbHOro anuTenus oo 1 nocne
KOMMJIEKCA MECTHOro fie4eHNsT 3PO3NBHO-S3BEHHOMN
dOpMbl MJIOCKOro Nuwas Cnam3ncTon obosodkM pTa
paccMaTpumBaloTCs KakK BaXHbIi BCNOMOraTesbHbIN
METO[, OLEHKN KJIMHMYECKOW cTabunmaauum cnmnsu-
CTON 060JIOUKM pTa N ABNSETCS BaXHbIM KpUTEpUeM
OMHaMNYeckoro HabniogeHus AaHHOW rpynnbl na-
umeHToB [7; 19-22].

BocnanutenbHbii  MHGUALTPAT, PacnoSIOXEHHbIN
BOAM3W aNUTENMNANbHBIX KJIETOK, MOXET U3MEHSTb UH-
nekc nponandepaumn Ha naTTepH cuHTe3a 6enka aTux
KneTok. bonee TOro, BolICOKU NponudepaTUBHbLIA NH-
nekc npwu MNJ1 COP moxeT 6bITh CBSI3aH co cneundunye-
CKUM MMMYHOJIOFMYeCkMM OTBETOM, 0HAKo B paboTte
Carli et al. 66111 NONYYEHbI UHBbIE PE3ynbLTaThl, YTO MO-
XeT ObITb CBA3aHO C TeM, YTO aBTOPbI NPOBOAUN NOL-
cyet AgNOR B UMTONOrMN, 4TO MOTJIO MOBANATL Ha UX
pesynbtaTthl [23]. Hawe uccnepoBaHue O0Ka3bIBAET,
yto B [1J1 COP no cpaBHEHUIO C HOPMOW HabnaaeTcs
MOBbILLIEHHAs NponndepaTnBHasa akTMBHOCTb ANUTENN-
asbHbIX KNETOK.

BnunsaHne paspaboraHHoro cnocoba MecTHOro ne-
YeHUs1 cnocoBCTBYET CHUXEHUIO YacToThl saep ¢ ne-
PUHYKEapHOW BakKyoJblo B OGyKKasbHOW LUTOrpamMmme
M UMEET NPSIMOE OTHOLWIEHMNE K MOBEPXHOCTU 3NUTENN-
3vpyowmxcsa 3po3unii n 938 (p<0,001), no cpaBHEHMIO
C rpynnow NaunueHToB, MoJly4aBLUMX JIEYEHME COrlacHO
KNHU4yecknm pekomeHgaumvam (p < 0,05) [10]. OagHako,
npuv aHann3e 4acToTbl BCTPEYAEMOCTU 94ep C NEPUHY-
KJleapHOW BaKyoJblo B UMTOrpaMmme OykkanabHOro anu-
TenNus, B3ATOrr0 C MNOBEPXHOCTU 3P0O3U1iA U A3B, COrNAaCHO
KpuUTepuio BnnkokcoHa MMENNCb 3Ha4YMMbIE Pasnnyms
[0 1 nocne neyeHuns: Npu ncnonab3osaHun degepanb-
HbIX peKoOMeHAauMn Npu ypoBHe 3HadmmocTn p<0,05,
a npu KWCNoNb30BaHMK MNPEANIOXKEHHOro KoMMaekca
MeCTHOro ne4venus npu p<0,001.

Takum 06pa30M, BbISIBNIEHHbIV 3PDEKT CHUXEHMUS
4acTOThl A4EP C NEPUHYKEeapHO Bakyosbio 6onee Bbl-
PaXeHHbIN cornacHo kputeputo MaHHa-YntHu npu nc-
NMoJsIb30BaHUM NPEAJIOXKEHHOrO HAMWU MECTHOro neve-
HUs IAD (L43.82) MJ1 COP no cpaBHEHMIO C NIeHEHUEM
Mo KJIMHNYECKNUM PEKOMEHOALNSAM.

3AKNIOYEHUE

Mcnonb3oBaHne UUTONOrMYEeCcKOoro MUcCieaoBaHus
OYKKaNbHOro 3nNUTeNns y NauMeHToB C AepMaTo30Mm
nMeeT ocoboe 3HavyeHue B AMHAMUYECKOM Habmo-
[EeHUM A0 1 nocsie NPOBOAUMOIO Sle4eHUs NauneHToB
c 9AD (L43.82) NJ1 COP.
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Pe3ynbTaTbl U3yUyeHUA CTPYKTYPHO-PYHKLMOHANIbHOIO0 COCTOAHUA
BKYCOBO CEHCOPHOM CUCTeMbI Y NIETHOro cocTtaBa
rpa)kAaHCKon aBMaumm

r.I. Awypoe(>><, M.K. Llokupos

VIHCTUTYT nocneamnioMHoro o6pasosaHusa B chepe 3apaBooxpaHeHna Pecnybnukm TagxukucTan, r. dywanbe, Tagxuknucran
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Pesiome

LIEJ1b. N3y4eHne nopora BKYCOBOWM HyBCTBUTENBHOCTN Y NETHOIO COCTaBa rpaxAaHCKom aBmauun.
MATEPUAN N METOAbI. Ans xapakTepUCTUKN BKYCOBOIO BOCMNPUSATUS Cpeamn 06cefoBaHHbIX UL, rpaxaaH-
CKoW aBnaumm GyHKLMOHANbHbIE UCCNenoBaHUSA nposoaunnce y 58 nunotos B Bo3pacTte 20-50 net. C nomo-
b0 METO4A MOPOrOBOM NYCTOMETPMM N3Y4asiCs CEHCOPHbI KOMMOHEHT BKYCOBbIX COCOYKOB f13blka. Onpeae-
JIeHne nopora BKyCOBOW YyBCTBUTENBHOCTM MPOBOAUIOCH HaToLLaK 1 Yyepe3 40 MUHYT — 1 4ac nocne 3aBTpaka.
PE3YJIbTATbI. YcpeaHeHHble 3Ha4eHNs HOPMaJibHOro NOpPora BKYCOBOM YyBCTBUTENIbHOCTU Y IETHOIO COCTa-
Ba rpaxKaHCKoW aBnaLmmn 40 NonéTa Ha YeTblpe BUAbl BKYCOBbIX pasapaxutenen coctasunm 23,5, 20,6, 26,5
1 29,4 % COOTBETCTBEHHO Ha CNaAKoe, CONEHOE, KUCNOE 1 ropbkoe. Nocne nonéta ycpeaHeHHOe 3Ha4YeHne
JIVLL, C HOPMaJibHbIM MOPOrOM BKYCOBOW YyBCTBUTENBHOCTW HA CNAafKoOe 1 coneHoe cocTaenseT 17,2 n 20,7 %
npwv cpegHnx 3aHaveHusax 27,6 n 34,5% — cooTBETCTBEHHO Ha KUC/bIX M TOPbKUX pasapaxuTensx.

BbIBO/LL. Bo3geicTBme HeGNaronpuaTHbIX GakTOPOB aBMaLMOHHOMO MNoJIeTa, NPUBOASALLMX K TEPEHANPSAXEHNIO
OCHOBHbIX GU3MONOrnieckmnx GyHkUMiA opraHnamMa, 0co6eHHO BOAHO-COJ1IeBOro 0OMeHa, MPUBOAMUT K pedriek-
TOPHOMY MOBLILLEHMIO BKYCOBOW YYBCTBUTEIbHOCTM A3blKa Y IETHOr0 COCTaBa rpaxxaaHCKom aBnauunn.

KnioueBble cnoBa: BKycOBas YyBCTBUTEJIbHOCTD, NETHbIN COCTaB, rpaxpgaHckas aBnauyua, CeHCOprIP’I KOM-
MOHEHT, NOPOr 4yBCTBUTE/IbHOCTHU, A3bIK, F'YCTOMETPUA

UHdopmauuna o ctatbe: noctynuna — 01.08.2024; ncnpasnena — 20.09.2024; npuHarta — 29.09.2024
KoH$AUKT nHTepecos: ABTOPbLI CO0OLLAI0T 06 OTCYTCTBUN KOHPNNKTA UHTEPECOB
BnarogapHocTu: duHaHCUpoOBaHUE U NHAMBMOYaANbHbIE 61arogapHOCTY ANs OEKNaNMPOBaHNSA OTCYTCTBYIOT.

Ana umtuposanua: Awypos I.IN, lWoknpos M.K. Pe3ynbtaTbl n3dyyeHnsa CTPYKTYPHO-(PYHKLMOHANBHOIO CO-
CTOSIHMS BKYCOBOW CEHCOPHOM CMCTEMbI Yy NIETHONO COCTaBa rpaxaaHCcKown aBnaunn. SHaogoHTmus Today.
2024;22(3):303-307. https://doi.org/10.36377/ET-0043

Results of the study structured-functional condition
of gustatory touch system beside flying composition
of the civil aviation

Gayur G. Ashurov(2 <, Mirzoumar K. Shokirov
Institute of Postgraduate Education in Health Sphere of the Republic of Tajikistan, Dushanbe, Republic of Tajikistan
D shakh92@mail.ru

Abstract

AIM. Study of the threshold of gustatory sensitivity beside flying composition of the civil aviation.

MATERIALS AND METHODS. For feature of the gustatory perception amongst examined persons of civil
aviation functional studies conducted beside 58 pilots atthe age 20-50 years. By means of method of threshold
gustatory studied touch component of gustatory papilla’s language. The Determination of the threshold of
gustatory sensitivity was conducted on an empty stomach and in 40 minutes — 1 hour after morning meal.
RESULTS. Averaged importance of the normal threshold of gustatory sensitivity beside flying composition
of the civil aviation before flight formed 23.5% on four types of the gustatory irritants, 20.6%, 26.5% and
29.4% accordingly on sweet, salty, tart and bitter. After flight averaged importance of the persons with normal
threshold of gustatory sensitivity on sweet and salty forms 17.2% and 20.7% under average importance of
27.6% and 34.5% — accordingly on tart and bitter irritant.

CONCLUSION. Influence disadvantage factor aircraft flight, bring about overstrain main physiological function
organism, particularly water-saline exchange, brings about reflex increasing of gustatory sensitivity of the
language beside flying composition of the civil aviation.

Keywords: gustatory sensitivity, flight personnel, civil aviation, touch component, threshold of sensitivity,
language, gustometry
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BBEAEHUE

B HacTosLlee BpeMs B CBA3SK C HOBbIM MOAXOO0M
K 0OBbSACHEHNIO HOPMUPOBAHUA NPUCHOCOOUTENbHbIX
peakuun opraHn3ama C TOYKU 3PEHUs Teopun yHK-
LMOHaNbHON CUCTEMBI, 3HAYNTENBHO BO3POC MHTEPEC
K M3YYEHUIO CTPYKTYP BKYCOBbIX aHannM3atopoB. ITOT
BOMPOC 3aKOHOMEPEH B CBA3M C TEM, YTO BKYCOBbIE
aHanM3aTopbl UrpaloT BaXHYIO poib B GOPMUPOBAHUN
y3/10BblIX MEXQHN3MOB 1000 GYHKLMOHANLHOW cucTe-
Mbl OpraHnama st LOCTUXEHUSA KOHEYHOIO NMPUCNOCO-
OutenbHoro peaynsrata [1; 2].

N3yyeHune BKYCOBOW YYBCTBUTENbHOCTU CAU3UCTOMN
060104KM NONOCTM pPTa NPeacTaBnseT 60bLLION UHTE-
pEec He ToNbKOo AN GU3N0Ioros, HO U 4SS KIMHULNCTOB.
HapyweHunsa ageksaTHon addepeHTaumm ¢ NoaoCTbio
pTa Bne4yeT 3a cob6oi 1 HapyweHus B GOPMMPOBaHUN
GYHKUMOHANBHOW CUCTEMbI NUTAHUA B LeNoM. 3HaHme
HOPM OCOGEHHOCTEN PUINONOrMYECKOro COCTOAHUS
YPOBHS1 YyBCTBUTENIBHOCTU PA3/INYHbIX 30H CIN3UCTOMN
000J104KM MOJIOCTM pTa MMEET BaXXHOe 3HayYeHue Ans
ONAarHOCTUKN KakK MECTHOMNPOTEeKaKLWmMX natoaorunye-
CKMX MPOLLECCOB, Tak W MaToONOrM4eCKMX COCTOSIHUIA
BCEro nuuiesaputenbHoro tpakTa [3; 4].

YCTaHOBNEHO, YTO WM3MEHEHWE YPOBHS BKYCOBOW
YYBCTBUTEJIbHOCTM BbIPAXXaETCS HE TOJIbKO B MOBbILLIE-
HUW UM NOHMXXEHUM NOPOra YyBCTBUTENBHOCTU, HO U B
MoBunnaauum unm gemobunmaaunm GyHKLMOHaNbHbIX
3NEeMEHTOB peLenTopoB. NMpouecc Mobunamnaaunm nnm
nemobunmsaummn dyHKUMOHANbHbIX 9NIEMEHTOB, pPery-
nmpyembix LleHTpanbHOM HEepBHOW CUCTEMBbI, MPOUC-
XOAUT B COOTBETCTBMU C HEMPEPBLIBHO MEHSIOWMMCS
YCNIOBUSIMWN OKPY>XaloWwen cpenbl U GYHKLMOHANbHbBIM
COCTOSIHMEM NULLLEBAPUTENBHOrO TpakTa [5-7].

NccnepoBaHue QyHKUMOHANIbHOIO COCTOSIHUS BKY-
COBOr0 aHanmaaTtopa Heobxogumo Takxe Ang npa-
BWJIbHOIO MOHUMaHUS YHKLUMOHAbHLIX BO3MOXHO-
CTeln oTAeNbHbIX GU3NONOrMYECKMX CUCTEM OpraHm3ma
B YCJ/IOBUSIX CTPECC-UHOYLMPYIOLLLETrO BAUSHUS 9KCTPEe-
ManbHbIX GaKkTOPOB aBUALMOHHOIO NoneTa 1 ANns pas-
paboTkn HOPMATUBHBIX NokadaTenen GyHKLUMOHNPOBA-
HMS BKYCOBOIO BOCMNPUATUS Y NETHOIO COCTaBa rpax-
[aHCKOW aBmaunun. dkctpemarsbHble 1 CybakcTpemMasib-
Hble dakTopbl aBMaLMOHHOIo Nnosiéta obycnoBaMBaloT
XapakTepHble rnybokme caBuUrn B GyHKUMOHaIbHOM CO-
CTOSAHUN MHOTUX GU3NONIOTMYECKUX CUCTEM, OEATENb-
HOCTb KOTOPbIX NOAYMHEHA MNOAOEPXAaHNI0 rOMeocTasa
opraHmama. B atom nnaHe npencTtaBnsieT OrpOMHBbIN
HaYy4YHbI MHTEPEC KOMMJIEKCHOE M3y4yeHue PyHKUMO-
HasbHbIX BO3MOXHOCTEN OpPraHoB W TKaHewn 3ybouye-
JIIOCTHOM CUCTEMBI U UX a0anNTaLNOHHbIX PEAKLNAX Moj,
BANSIHWEM HEeONaronpuUATHbIX CTPECC-UHAYLMPYIOLLNX
daKTopoB aBMaLlMOHHOrO NONETA.

LENDb
N3yyeHne nopora BKYCOBOW YYBCTBUTEJSIbHOCTU
y NETHOro cocTaBa rpaxK4aHckon aBmaLmm.

MATEPUAN U METOAbI

Onsa Gonee nonHOW XapakTepUCTUKM BKYCOBOIO
BOCNPUATUSA cpean 06cneaoBaHHbIX UL, FrpaXaaHCKOMN
aBmaumn QyHKUMOHANbHbIE WCCNe0oBaHUs MPOBO-
onnunce y 58 nunotoB B Bo3pacTte 20-50 net. Yuuthl-
Bas TOT PakT, YTO NOPOr BKYCOBOW YYBCTBUTENILHOCTU
MEHSIETCH B 3aBMCUMOCTU OT BO3AENCTBUSA HAKTOPOB

JndodoHmusa
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OKpyXalowen cpenbl Mbl B KOMMJIEKCE U3Y4EHUS OC-
HOBHbIX GU3MONOrN4ecknx GyHKLNIA opraHoB 3yboye-
NIOCTHOM CUCTEMbl Yy NETHOrO COCTaBa rpaxAaHCKoM
aBmaymu, NOABEPrunxX CTPECC-NHAYLNPYIOWUM BANS-
HVE SKCTPEMasibHbIX GakTOPOB aBUALLMOHHOIO NONETA,
ncenenoBanu GyHkKUMOHaNbHass MOBUILHOCTbL BKYCO-
BbIX COCOYKOB 3blKa.

C nomoLublo MeToga NoporoBon rycToMeTpum ns-
yyasCsi CEHCOPHbI KOMMOHEHT BKYCOBbLIX COCOYKOB
Aa3blka. MiccnegosaHme nopora BKYyCOBOW YyBCTBUTESb-
HOCTU A3blKa MPOBOAMIOCH OTAEbHO AN KaX40ro u3
yeTblpeX OCHOBHbIX BKYCOBbIX pasgpaxuTtenen, co-
rnacHo Tonorpadum BKYCOBbIX COCOYkOB. Onpepene-
HMEe nopora BKYCOBOW YyBCTBUTENILHOCTW MNPOBOAU-
JIOCb HaToOLWak 4o 1 nocse noJsjeTta, a Takxe B 3aB1UCU-
MOCTW OT cTaxa NpodeCCnNOHaNbHON JEATENBHOCTN.

Cratuctmnyeckas o6paboTka MOSYYEHHbIX OAHHbIX
nposogmnacbk No npasuiamMm obLeMeanLMHCKON cTa-
TUCTUKN NPUMEHUTENBHO K CTOMAaTOoNIOrMn C UCMOJb-
30BaHMeM nporpammbl Statistica Bepcus 6.0. O po-
CTOBEPHOCTUN OT/INYNIA CPEOHUX BESIMHMH N3y4YaeMbIX
nokasatenen cyguam no sennyuHe t-kputepusa CTbio-
neHta. CtatucTnyeckn JOCTOBEPHLIMU CHUTANN OTNIN-
4ynsl, COOTBETCTBYIOLLME OLEHKE OLUMOKN BEPOATHOCTU
p<0,05.

PE3YNIbTATDI

[N yTo4HEeHNS BANSIHWS 3KCTPEMaSIbHbIX (GaKTOPOB
aBMauUMOHHOro nosnéta Ha nopor BKYCOBOW 4YyBCTBU-
TENbHOCTWN, ONpefeneHnus npoBoaMInuCb OO U nocne
noNéTa y ooHuX 1 Tex xe nuu,. PedynbraTthl onpeaene-
HWS Mopora BKYCOBOW YyBCTBUTENbHOCTU S3bIKa Y NET-
HOIrO cocTaBa rpaxkaaHckom aBmaumn oo 1 Nocre aBna-
LIMOHHOIO NonéTta npeacTasfieHbl B Ta6s. 1.

Kak nokasaHo B Tabn. 1, cpegHme 3Ha4eHns abco-
JNIIOTHOrO Nopora 4YyBCTBUTENLHOCTU Y NETHOrO COCTaBa
Ha caxap cocTaBui B KOHUeHTpauuun 1,0% pacTtBopa,
Ha coneHoe — 1,0% pacTBopa XxJI0pUCTOro HaTpus, Ha
kncnoe 1,0% pacTtBopa CONSAHOM KMUCAOTbI U HA FOPb-
koe — 0,0004 % pacTBopa CONHOKUCOro XMHMHa. MNpun
onpeneneHnn nopora BKyCOBOW YyBCTBUTENILHOCTU Ha
Ccnajgkoe rno cpaBHEHUIO C abCOJMIIOTHLIM MOPOroM Ha
yeTblpe BMAa BKyCOBbIX pasgpaxuteneii (34 ven.) oka-
3a10Cb, YTO HOPMaJbHbIV MOPOT BbISIB/IEH Y 8 YENOBEK,
yTo cocTaBnsaeT 23,5 % o1 0bLero KonnyecTsa IETHOroO
cocTaBa C HOpMaJibHbIM MOPOromM BKYCOBOW YyBCTBU-
TenbHOCTWN A0 nonéta. Cpean obcnenoBaHHbIX UL, 00
NONETa NOBbILLEHHbI NOPOr BKYCOBOW YYBCTBUTESbHO-
CTW Ha cnaakoe BbisiBNeH y 5 (29,4 %), NOHUXEHHbIN —
y 1 (14,3 %) ob6cnepoBaHHOr 0.

BbllweHa3BaHHbIE BKYCOBbIE MOKa3atean oo Nnonéta
y NETHOro COCTaBa rpaxaaHCKoM aBmauum Ha cone-
HOEe COCTaBMN COOTBETCTBEHHO 7 (20,6 %), 6 (35,4 %)
n 2 (28,5%); Ha kucnoe - 9 (26,5%), 3 (17,6 %)
n 3 (42,9%); Ha ropbkoe — 10 (29,4%), 3 (17,6 %)
n 1 (14,4%). Mpun aTom obpauiaeT Ha cebs BHMMaHMe
TOT HakT, 4TO MaKCUMaAJIbHOE 3HA4YEHMEe Nopora BKy-
COBOI YYBCTBMUTENILHOCTM OO0 MNONETA OTMEYaeTcs Ha
coneHoe 1 cnagkoe (cooTBeTCTBEHHO 35,4 % 1 29,4 %)
pasgpaxutenu. YiMcno nuu, ¢ He3HauYuTeNlbHbIM MO-
HUXXEHMEM YYBCTBUTESIBHOCTU BKYCOBbIX BELLECTB Ha
Kucnoe poxoaut 0o 42,9 %, Ha coneHoe — 28,5 %, xoTa
9TV U3BMEHEHNS MEHEE 3aMETHbI HAa CNAaAKOe N ropbKoe
(cooTBeTcTBEHHO 14,3 1 14,4 %).
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Tabnuua 1. Pe3ynsraTthl onpeneneHns nopora BKYCOBOI HyBCTBUTENIbHOCTU AA3blka Yy NETHOIO COCTaBa
rpaxaaHckol aBnaumn A0 1 nocne noseta (B abCoNoTHbIX YMcnax u %)

Table 1. Results of determining the threshold of taste sensitivity of the tongue in civil aviation flight personnel

before and after the flight (in absolute numbers and %)

Cpeanue KonuyecTtBo nuu, umelowWwmx noporu KonuyecTtBO NuL,, UMEIOWUX NOPOru BKy-
BKycoBbie nokazarenu nopora BKYCOBOW YyBCTBUTEJIbLHOCTU A0 NOJIETA | COBOW YYBCTBUTEJIbBHOCTU NOC/IE NONETA
PEEL PR CIEIT BKYCOEBOIi HOpMaJibHOE |MOBbILIEHHOE |MIOHMXEHHOE |HOPManbHOE | MOBbILLIEHHOE | MOHMKEHHOEe
HYBCTBUTEJNILHOCTWN | (56, /%) (a6c. /%) (a6c. /%) (a6c. /%) (a6c¢. /%) (a6c. /%)
Cnapkoe 0,5-1,5% p-p caxapa 8/23,5 5/29,4 1/14,3 5/17,2 5/27,8 1/9,1
_ 0, - -
Coneroe 0,5-1,5% p-p xnopu 7/20,6 6/35,4 2/28,5 6/20,7 6/33,3 3/27,3
CTOro HaTtpua
— 0 - -
Kncnoe 0,5-1,5% p-p cons 9/26.5 3/176 3/42,9 8/27.6 4/22.2 5/45.4
HOWN KNCNOTbI
[opbkoe 0,0003-0,0005% p-p
CONAHO-KNCNOT0 10/29,4 3/17,6 1/14,4 10/34,5 3/16,7 2/18,2
XNHUNHA
UToro Ha yeTbipe Buga 34/100,0 17/100,0 7/100,0 29/100,0 18/100,0 11/100,0

YcpeOHeHHble 3Ha4YeHUst HOPMaJIbHOro nopora BKy-
COBOW YYBCTBUTENBLHOCTM Y NETHOIO COCTaBa rpaxxgaH-
CKOWM aBmaumn A0 nonérta Ha YeTbipe BuUibl BKYCOBbIX
pasgpaxuTtenein coctasunm 23,5, 20,6, 26,5 n 29,4%
COOTBETCTBEHHO Ha Cnajakoe, CONIEHOE, KUCI0E N Fropb-
koe. Cpeon obcnenooBaHHbIX nuvL, NETHOrO cocTasa
cpeoHeundpoBble 3HAYEHWS1 MOBLILIEHHOro Mnopora
BKYCOBOW 4yBCTBMUTENBbHOCTU A0 MONETa Ha 4eTbipe
BUAbI BKYCOBbIX pasapaxutenen coctasunm 29,4, 35,4,
17,6 n 17,6 % COOTBETCTBEHHO Ha Cnagkoe, CONEHOE,
KNCNOEe 1 ropbkoe, NP1 COOTBETCTBYIOLLNX 3HAYEHUSAX
14,3, 28,5, 42,9 1 14,4 % y nnu, C NOHUXEHHBLIM MOPOroMm
BKYCOBOW YyBCTBUTENbHOCTW.

OnpepeneHne nopora BKYCOBOW 4YyBCTBUTEJSILHO-
CTW y NNIETHOrO COCTaBa rpaxxAaaHCKoWn aBuMaumn rnocne
3aBepLUeHnn nosieTa nokasasno cneaylouwme 3Ha4eHns:
Ha cnajkoe HopMasbHbIA NIOPOr YyBCTBUTEILHOCTM 00-
HapyXeH Yy 5 (17,2 %), NoBbILWEHHbIN — Yy 5 (27,8 %) 1 no-
HUXEHHbIN — y 1 (9,1 %) 06cnegoBaHHOrO: Ha CONIeHOE —
COOTBETCTBEHHO 6 (20,7%), 6 (33,3%) n 3 (27,3%);
Ha KWUC/I0e — COOTBETCTBEHHO 8 (27,6%), 4 (22,2%)
n 5 (45,4 %); Ha ropbkoe — cooTBeTcTBEHHO 10 (34,5 %),
3(16,7%) n 2 (18,2%).

MpounsBeneHHble MateMaTnyeckne pacyeTbl noka-
3anum, 4YTo Nocrne NosfiéTa ycpeaHeHHOoe 3HavYeHue nuu,
C HOpMaJsbHbIM MOPOroM BKYCOBOW YyBCTBUTENIbHOCTU
Ha cnapkoe mn coneHoe coctasnsieT 17,2 n 20,7 % npwn
cpenHux 3HadeHmsax 27,6 n 34,5% — cooTBETCTBEHHO
Ha KMCNbIX M TOPbKMX pasapaxuTensx.

Kak nokasblBaloT gaHHble Ha puc. 1, nocne nonéta
KOJINYECTBO UL, UMEIOLLINX MOBLILLEHHbIE MOPOrnN BKY-
COBOi YyBCTBUTENBHOCTMN Ha CNaakoe, CONMEHOE, KUC-
Jloe 1 ropbkoe COOTBETCTBYET 3HauyeHuam 27,8, 33,3,
22,2 n 16,7% npu COOTBETCTBYIOWMX 3Ha4eHus 9,1,
27,3, 45,4 n 18,2% y nuu, NMeoLmMx NOHUXEHHbIE NO-
pOrv BKYCOBOW YyBCTBUTENBLHOCTN.

Mbl TakXe u3yydanu COCTOSIHME Mopora BKYCOBOWM
YYBCTBUTESIbHOCTM A3blka B 3aBUCUMOCTM OT CTaxa pa-
60Tbl NETHOrO cocTaBa. Pe3ynbTaTthl NpoBeaeHHbIX UC-
cnenoBaHuiA MO ONpeaesieHnio nopora BKYCOBOW 4yB-
CTBUTENIbHOCTU B 3aBMCMMOCTW OT CTaxXeBoro daktopa
[0 nonéTta npeacTasneHsbl B Tadn. 2.
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Kak nokasaHo B Tabn. 2, HopmajibHOe 3Ha4YeHue
rnopora BKYCOBOW YYBCTBUTENIbHOCTM Ha cnajkoe ao
noneta ropasao MOHWXEHbl Y NnL, CO cTaxem pabo-
Tol oo 10 net (31,4 %) no cpaBHEeHMIO 0O6CNea0BaHHbIX
co cTaxem paboTtbl 60nee 10 net (56,5 %). Yicno nuy,
C NOBbILLIEHHBIM NOPOrOM BKYCOBOW YyBCTBUTENIbHOCTMU
(MosMNBY) Ha cnapkoe Ao noneta coctaBuno 65,7 %
y 1y, co ctaxeM paboTel A0 10 neT, a y 1L, Co CTaxem
paboTbl 60onee 10 net — 34,8%. BmecTe ¢ TeM y nuy,
C MOHWXEHHbLIM MOPOKOM BKYCOBOW YYBCTBUTENIBHOCTMU
(MoHnMNBY) oHo cooTBeTcTBOBaNo 2,90 1 8,70%. Nocne
noneta y nvy, co ctaxem paboTtbl Ao 10 net HopmMasb-
HbIi NOPOr BKYCOBOW YYBCTBMTENILHOCTW Ha cnagkoe
3adukcmpoBaH y 9 yenosek, 4To cocTtaBuno 25,7% ot
o0LLero KoNM4eCTBO 006CNeA0BaHHbIX ny, (35 Yen.), no-
BbILLEHHbI Nopor Obl 3aperucTpmpoBaH y 26 (74,3 %)
npuv OTCYTCTBUWN MOHUXEHHOIO NMOpOra BKYCOBOW YyB-
CTBUTENIbHOCTU CPeamn 3TUX Xe NNLL.

%

100
16,7% 18,2%
80+
22,2%
60 45,4%
40.- 33,3%
20 27,3%
27.8%
o 9,1%

C NoBbILLEHHbIM noporom C NOHWXEHHbIM noporom

Ha ropbkoe Ha kncnoe Ha coneHoe  Ha cnapkoe

Puc. 1. 3HayeHune BKYCOBbIX Noka3aTtenen
y NETHOrO cocTasa rpaxaHCKor aBmauymm
C NOBbILLEHHbIM U MOHWXEHHbBIM MOPOroM
BKYCOBOW YyBCTBUTENLHOCTW NOC/E MNONETA

Fig. 1. The values of taste indicators in civil aviation
flight personnel with increased and decreased taste
sensitivity threshold after the flight
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Ta6Gnuuya 2. IameHeHne nopora BKyCOBOW YyBCTBUTEJIbHOCTM B 3aBMCUMOCTU OT CTaxka padboThl

NIETHOIO CoCTaBa rpaxaHCcKowm aBmauum

Table 2. Changes in the taste sensitivity threshold depending on the length of service of civil aviation flight

personnel
Yucno Yucno nuuy, umeroLWMX NOPOru BKycoson | Yucno nuu, umeloLwmnx noporu BKycosom
BKyCOBbIe Crax chnen.o- YYBCTBUTEJIbHOCTU A0 nonéra YYBCTBUTEJZIbHOCTU NOCNe nonéra
pa3apaxuTenn| paGoTbl | BAHHHBIX |jopmanbHOE |MOBLILLIEHHOE | MOHUXEHHOE | HOPMAJIbHOE |MOBBILIEHHOE | MOHMXEHHOE
(n=58) (abc. /%) (abc. /%) (abc¢. /%) (abc¢. /%) (abc. /%) (a6c. /%)
Cnapkoe no 10 net 35 11/31,4 23/65,7 1/2,90 9/25,7 26/74,3 0/0
>10 net 23 13/56,5 8/34,8 2/8,70 10/43,5 12/52,2 1/4,30
ConeHoe no 10 net 35 12/34,3 23/65,7 0/0 8/22,9 27771 0/0
>10 net 23 10/43,5 10/43,5 3/13,0 9/39,1 11/47,8 3/131
Kncnoe no 10 net 35 19/54,3 13/371 3/8,60 18/51,4 15/42,9 2/5,70
>10 net 23 15/65,2 5/22,0 3/12,8 12/52,2 9/39,1 2/8,70
fopbkoe 0o 10 net 35 21/60,0 13/37,1 1/2,90 17/48,5 17/48,5 1/3,0
>10 net 23 16/69,6 5/21,7 2/8,70 14/60,9 8/34,8 1/4,30
% 43% MOJIY4EHHbIX MaTepMasnoB Ha KNCNIOE COOTBETCTBOBAMN
100 87% 3HadeHnam 13 (37,1%) n 5 (22,0%) — COOTBETCTBEHHO
80- nononetan15(42,9%)un 9 (39,1 %) — nocne noneta npu
34,8 % a5 COOTBETCTBYIOLWMM 3Ha4YeHuam 13 (37,1 %) n 5 (21,7 %)
60- e 0 0o noneta un 17 (48,5%) 8 (34,8 %) — nocne noneTa Ha
ropbkoe. Cpeaun o6cneaoBaHHbIX L, MOHUXEHHbI No-
40+ por BKYCOBOW YyBCTBUTENbHOCTU 3aperncTtpupoBaH
56,5 % 4359 B MMHUMAaJIbHOM KOJIMYECTBe Kak oo noneta (¢ koneba-
20 B % HuaMn ot 2,90 oo 13,0% Ha yeTblipe BUAa pasgpaxu-
0 Tenemn), Tak u nocne 3aeeplueHnn noneta (ot 4,30 oo
JononeTa Mocne noneTa 13,1 %) y néTHOro cocTtaBa rpaxgaHckoin aBmaymu.

C NOHWXEHHbIM MOPOKOM BKYCOBOW HYBCTBUTENBHOCTH
C NOBbILLIEHHBIM MOPOrOM BKYCOBOW YyBCTBUTENIBHOCTH
C HopManbHbIM MOPOroM BKYCOBOW YYBCTBUTENBHOCTH

Puc. 2. lameHeHne nopora BKYCOBOWA
YYBCTBUTENBLHOCTM Y IETHOIO COCTaBa CO CTaXeMm
paboTbl 6onee 10 net Ha cnagkoe A0 W Nocle noneta

Fig. 2. Changes in the taste sensitivity threshold
for sweetness in flight personnel with more
than 10 years of service before and after the flight

McxopoHoe 3HavyeHMe Has3BaHHbIX MokasaTenen Ha
cnagkoe y NéTHoro cocrtaBa CO cTaxem paboTbl 6o-
nee 10 net cocTtaBuio cooTBeTcTBEHHO 13 (56,5 %),
8 (34,8%) n 2 (8,70%), a nocne nonéta — 10 (43,5%),
12 (52,2%) n 1 (4,30 %) cOOTBETCTBEHHO (pUC. 2).

Jlo noneTa 4ncno nuu, ¢ HopMasbHbIM MOPOrOM BKY-
coBol YyBcTBUTENBHOCTU (HIMNBY) Ha coneHoe y nuy, co
cTaxem paboTbl A0- 1 6onee 10 neT cocTaBUIO COOT-
BeTCTBEHHO 12 (34,3%) n 10 (43,5 %), nocne noneta —
cooTBeTCcTBEHHO 8 (22,9%) n 9 (39,1 %).LUndposkie
3HaYeHue MoJlyYeHHbIX MaTepuasnoB Ha KNUCNOe COoOT-
BeTcTBOBaIN 3Ha4eHnam 19 (54,3 %) n 15 (65,2 %) — co-
OoTBeTCTBEeHHO Ao noneta u 18 (51,4%) n 12 (52,2%) -
nocne noneta nNpPM COOTBETCTBYIOWIMM 3HAYEHUSM
21 (60,0%) n 16 (69,6%) no noneta n 17 (48,5%)
14 (60,9 %) — nocne nonera Ha ropbkoe.

Yucno nvy, ¢ NOBbIWEHHbBIM MOPOrOM BKYCOBOM YyB-
CTBUTENIBHOCTW HA CONEHOE A0 NMOJIETA Y INL, CO CTAXEM
pa6oTbli o 10 m6onee 10 neT cOCTaBUNO COOTBETCTBEH-
HO 23 (65,7 %) n 10 (43,5 %), nocne noneta — COOTBET-
CTBEHHO 27 (77,1 %) n 11 (47,8 %). LUndpposkie 3HaueHne

JndodoHmusa
— T

OBCYXAEHUE

lMonyy4yeHHble mMaTtepuanbl Nocne nofnéra y NETHO-
ro cocTaBa rpaxaHCKoli aBuauum CBUOETENbCTBYIOT
O TOM, 4TO MO Mepe MOBbILLEHNS BbICOTHI MONETA yBE-
NINYMBAETCS KOMMEKC HebnaronpusaTHbix $akTopos,
KOTOpbIE OCTaBMISIOT CBOM «OTMEYaTKWU» HAa COCTOAHUMN
KOMMOHEHTOB MOpora BKYCOBOWM 4YyBCTBUTENbHOCTU.
B o101 cBSI3M cnepyeT ykasaTtb Ha pednekTOpHYIO B3a-
MMOCBSI3b BKYCOBbIX PELENTOPOB U UHTEPOPELLENTO-
POB LEHTPaNIbHOW HEPBHOWN CUCTEMBbI, T.€. O BAUSHUN
mHTepouenTopoB LIHC Ha pesTtenbHOCTb BKYCOBOrO
peuenTopHOro annapara nosioCTn pTa, NOAYYUBLUMM
Ha3BaHME HEPBHONMHIBasIbHbIM pPedneKkcoM NETHO-
ro reHesa, G1U3NoNOrnMyeckas posjib KOTOPOro COCTOUT
B LLEHTPOOGEXHOW perynsaumm BKyCOBOro peLenToOpHOro
annapara 3a cyeT uHpopmaumn, NOCTYNUBLLEN C UHTE-
pouEnTOPOB YePEe3 LLeHTPabHOM HEPBHOW CUCTEMBbI.

MpuBeOeHHbIE OaHHbIE CBUAETENLCTBYIOT O TOM,
4TO NOcCne nofieTa YUCno nuy, C HOPMasbHbIM NOPO-
roM BKYCOBOW YYBCTBUTEJSIbHOCTU CO CTaxeM paboThl
0o 10 net Ha cnagkoe cHuxaetca B 1,2 pasa B cpaB-
HEeHMWN [0 noneTa, a y NnL, co ctaxem paboTel bonee
10 net - B 1,3 pasa. BmecTe ¢ TeM, nocne nonérta ymc-
J10 NNLL, UMEIOLLNX NOBbILLEHHbI NOPOr BKYCOBOW 4yB-
CTBUTENIbHOCTU Ha cnaakoe un ctax padotol oo 10 ner,
yBenunumaetcs B 1,1 pasa, a co ctaxem paboTbl 60/1b-
we 10 neT - B 1,5 pasa. Takoe NOBbILLIEHVE MOPOra BKY-
COBOW 4YyBCTBUTENBHOCTN NOCe noneta GuUKcnpyeTcs
Ha coneHoe y nuu, co ctaxem paboTbl Ao 10 n 6onblue
10 net (cooTtBeTcTBEHHO B 1,2 1 1,1 pasa), Ha Kucnoe
(cooTBeTcTBeHHO B 1,2 1 1,8 pasa), Ha ropbkoe (COOT-
BeTCTBEHHO B 1,3 1 1,6 pasa).
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BbiBOAbl

lMonyyeHHble MaTepuasnbl CBUOETENLCTBYIOT O TOM,
4yTO Hambonee BbipaXXeHHOE MOBbILLEHME Nopora BKy-
COBOI YYBCTBUTENBHOCTM A3blka Yy JIETHONO COCTaBa
rpax4aHckon aBmauum OTMevaeTcss nocjie nonéra.
JaHHbIn pakT roBopuT B NONb3Y TOrO, 4TO BO3JENCTBUE
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Evaluation of oral and dental health parameters
in children with special care needs
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Abstract

AIM. The aim of this study is to evaluate and raise awareness of the oral and dental health parameters in
children aged 6 to 16 years with special care needs who are enrolled in special education institutions located
in the central districts of Diyarbakir in Turkey. Specifically, the study examines the presence of caries, plaque,
malocclusions, and molar-incisor hypomineralization.

METHODS. Atotal of 368 children with special care needs participated in the study, with ages ranging from 6 to
16 years and an average age of 9.61 years. Of the participants, 196 have intellectual disabilities, 51 have Down
syndrome, and 121 have autism spectrum disorder. The clinical findings of our study include the DMFT /dm(ft
index, plaque index, occlusal relationships, and the presence of molar-incisor hypomineralization (MIH). The
data obtained were analyzed using the SPSS v21 software package.

RESULTS. The mean DMFT/dmft value was found to be 5.64, and the mean plaque index value was 1.37. The
occlusalrelationships of the participants were as followed: 78.26% had Class |, 11.14% had Class I, and 10.6%
had Class lll. Additionally, 98.64% of the participants did not have molar-incisor hypomineralization (MIH),
while 1.36% did have MIH.

CONCLUSION. In our study, it was found that children with special care needs generally have poor oral
hygiene, their parents/caregivers lack sufficient awareness, and the prevalence of caries and plaque index is
high in the examined population.

Keywords: DMFT index, plaque index, molar-incisor hypomineralization, Down syndrome, autism spectrum
disorder
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OueHKa napaMeTpoB 340pOBbA NOJOCTU pTa U 3y6oB
y AeTei c ocobbiMu noTpebHOCTAMM

Browpa Tekn>', UcmeT Pe3zann TontaHun 2 <
YHusepcuteT Anaxe, Cyp Ansapbakeip, Typuma
D ismettoptanci@gmail.com

Pe3iome

LLEJTb. OueHnTb 1 NOBLICUTbL OCBEAOMJIEHHOCTL O NapamMeTpax 340P0Bbsl NONOCTU pTa U 3y6OB y AeTel B
BO3pacTe oT 6 0o 16 net ¢ ocobbiMM NOTPEBHOCTAMU, KOTOPbIE 0OY4alOTCS B CneumanbHbIX y4ebHbIX 3aBee-
HUSIX, PACMNOJIOXKEHHBIX B LeHTpasibHbIX paioHax Auspbakbipa B Typumn. B yacTHOCTH, nccnenoBaHue pac-
cMaTpuBaEeT Han4yme Kapueca, Hanera, aHoMmanuii npmkyca n runoMmHepanmaaumnm Mogpos U Pe3LLOB.
METOAbI. B uccnepoBaHuu npuHanm ydactue 368 aeter ¢ 0ocobbiMu NOTPeOHOCTAMK B BO3pacTe oT 6 Ao
16 net, cpenHuii BO3pacT KOTopbix cocTaBun 9,61 roga. M3 y4acTHMKOB 196 MMEIOT MHTENNEKTYyaNbHbIE HAPY-
weHus, 51 pebeHok nmeeT cuHapom layHa, u 121 peGeHoK MMeeT pacCTPOMCTBO ayTUCTUYECKOrO crekTpa.
KnuHnyeckne pesynstaTtbl HaWero nccnegosaHns BkaoYaoT niaekc Ky /kny, nHOekc Hanerta, OKKJ03u-
OHHble OTHOLLEHUS N HaNN4YMe r’MnoMuHepanusaunun Mmonspos 1 pesuos (MIH). MonyyeHHble faHHbIE Bbln
npoaHann3npoBaHbl C UCNONb30BaHMEM NMPOrpaMMHOro naketa SPSS v21.

PE3VYJIbTATbI. CpeaHee 3HaveHne nHgekca KMY/kny coctaBuno 5,64, cpefHee 3Ha4YeHWEe nHAeKca Hane-
Ta — 1,37. OKKNIO3NOHHBIE OTHOLLIEHMS YYAaCTHUKOB pacnpeaenunumch cnegyowmm obpasom: 78,26 % nmenum
knacc I, 11,14 % nmenun knacc I, n 10,6 % nmenun knacc lll. Kpome toro, 98,64 % y4aCTHMKOB HE UMENMN TNMO-
MUHepanusauum monsipos n pesuos (MIH), Torga kak 1,36 % nmenn MiH.

3AKJIIOHEHWE. B Haliem nccnenoBaHum Obly10 YCTAHOBNEHO, YTO AETU C 0COObIMU NOTPEOHOCTAMUN B LIESIOM
VMMEIOT MJIOXYIO0 TMrneHy nosocTu pra, nx poamTenn/onekyHol HE4OCTAaTOYHO OCBEAOMSIEHbI, N B U3YHEHHOWN
nonynsauum BbiCOKa PacnpoCcTPaHEHHOCTb Kapmeca U MHAEKC HaneTa.

Kniouesbie cnoBa: nHaekc Ky, nigekc Haneta, rmnoMmHepanm3aumsa MoAasipoB 1 pe3LoB, cuHapom ayHa,
pPacCcTpPONCTBO ayTUCTUYECKOro cnekTpa

UHdopmauumna o ctaTbe: noctynuna — 17.05.2024; ncnpasneHa — 30.06.2024; npunsata — 1.07.2024
KoH$AUKT nHtepecos: ABTOPbI COOOLLAIOT 06 OTCYTCTBUMN KOHPNNKTA UHTEPECOB.
BnaropgapHocTu: PuHaHCUpPOBaHUE U NHANBUAYANbHbIE 6N1arofapHOCTY AN AEKNaPUPOBaHUS OTCYTCTBYIOT.

Ansa uutuposanusa: TekvH B., TontaHum U.P. OueHka napamMeTpoB 340p0Bbs MONI0CTU pTa 1 3y6OB y AeTel ¢ 0co-
ObIMU NOTPEOHOCTAMU. SHZ0AOHTUS Today. 2024;22(3):308-314. (Ha aHrn. s13.) https://doi.org/10.36377/ET-0028
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INTRODUCTION

In children with disabilities, physical and intellectual
impairments, biting disorders, inadequate chewing, and
swallowing difficulties lead to oral and dental health prob-
lems. When inadequate oral care, excessive consump-
tion of soft, cariogenic foods, and poor oral hygiene are
added to this situation, the problem is observed to be-
come even more severe. Dental treatments for children
with disabilities are challenging due to the cooperation
issues of the children [1]. Therefore, studies have repor-
ted that the rate of untreated caries in children with disa-
bilities is higher compared to healthy children. There are
numerous reasons explaining the differences in caries
incidence between children with disabilities and healthy
children. These include differences in the frequency
of carbohydrate intake and salivary flow rate, impaired
cooperation, inadequate oral hygiene due to muscle and
joint problems, and chewing difficulties [2].

Itis expected that individuals with special care needs
may experience fear during treatment [3]. Creating
a positive communication environment with these indi-
viduals will facilitate the management of the process and
help identify the needs of disabled individuals. Further-
more, it should not be forgotten that a good communi-
cation environment can enhance the ability of disabled
individuals to understand the instructions of healthcare
personnel during the treatment process [4; 5].

Individuals with disabilities who have difficulty co-
operating and therefore require special oral and den-
tal care practices experience much greater challenges
in accessing services. In addition to these challen-
ges, the low awareness of oral health among disabled
parents/caregivers leads to the lack of preventive
measures and the neglect of oral health in individu-
als with special care needs due to various chronic ill-
nesses, further adversely affecting their oral health. In
this regard, the health issues of individuals with spe-
cial care needs are an important consideration for the
management of dental services. [3].

In our study, we aim to evaluate the oral and dental
health parameters of children aged 6-16 with special
care needs who are attending Special Education Institu-
tions located in the central districts of Diyarbakir provin-
ce, Turkey, and to raise awareness about oral hygiene.

METHODS

Our study included individuals aged 6-16 who are en-
rolled in special education institutions and have any of the
following conditions: mental retardation, autism, or Down
syndrome. The individuals’ examinations were conduc-
ted using a mirror-sonde in daylight, and oral and dental
health parameters (DMFT, plaque index, MIH, malocclu-
sion) were assessed. Our study is a descriptive cross-
sectional field study. Our study obtained ethical approval
with protocol number 2022-41 at the meeting of the Local
Ethics Committee of the Faculty of Dentistry, Dicle Uni-
versity, held on November 30, 2022. Before visiting spe-
cial education institutions for screening, the necessary
permissions were obtained from the Diyarbakir Provin-
cial Directorate of National Education After obtaining the
permissions, contact was made with the responsible in-
dividuals in randomly selected institutions to make ap-
propriate planning, and our study began. Our study was
conducted between March 2023 and June 2023.
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STATISTICAL ANALYSIS

During the period of the study, there were approxi-
mately 9,000 children aged 6-16 who met the study
criteria. The study sample was calculated using the for-
mula commonly employed when the population para-
meters are known. According to the sample calculation,
considering a 5% significance level, 95% confidence
level, and a 5% margin of error, the required minimum
sample size calculated from the 9,000 individuals aged
6-16 with special care needs in the central districts of
Diyarbakir province was targeted as 368 observations
for the study. In this study, the obtained data were ana-
lyzed using the licensed IBM SPSS v21 software pack-
age. Due to the large number of observations, Shapiro-
Wilk’s and/or Kolmogorov-Smirnov tests were used
to investigate whether the variables came from a nor-
mal distribution. A significance level of 0.05 was used
when interpreting the results. When examining the
differences between the groups, Mann Whitney U and
Kruskal Wallis-H Tests were used in intergroup com-
parisons because the variables were not normally dis-
tributed. If significant differences were observed in the
Kruskal-Wallis H test, the groups with differences were
determined using Post-Hoc Multiple Comparison Test.
When examining the relationships between the groups
of nominal variables, Chi-Square analysis was applied.
Pearson Chi-Square analysis was applied to RxC ta-
bles using Monte Carlo Simulation. Since more than
20% of the expected values in cells were less than 5,
Chi-Square analysis was conducted using Monte Carlo
Simulation. Results were interpreted using a signifi-
cance level of 0.05; if p<0.05, it indicates a significant
relationship, whereas if p>0.05, it indicates no signifi-
cant relationship.

RESULTS

53.26% of the children participating in the study
have intellectual disabilities, 32.88% have autism, and
13.86% have Down syndrome. 55.43% of the children
participating in the study are male, and 44,57% are fe-
male. The 78.26% of the children participating in the
study are in Class I, 11.14% are in Class Il, and 10.6%
are in Class lll (Table 1). The average age of the chil-
dren participating in the study was found to be 9.61. As
a result of the examination, the average DMFT /dmft
value is 5.64, and the average plaque index value is
1.37. There is a statistically significant difference be-
tween the DMFT/dmft value and the types of diseases.
The DMFT /dmft values of individuals with autism and
intellectual disabilities are significantly lower compared
to those with Down syndrome (Table 3). There is also
a statistically significant difference between the plaque
index (Silness-Loe) value and the types of diseases. In-
dividuals with autism and intellectual disabilities have
significantly lower plaque index values compared to
those with Down syndrome (Table 4). In the conduc-
ted study, there is a statistically significant relationship
between the type of disease and occlusion. 56.86% of
individuals with Down syndrome, 80.61% of those with
intellectual disabilities, and 83.47% of those with autism
have Class | occlusion, while 33.33% of individuals with
Down syndrome, 7.14% of those with intellectual di-
sabilities, and 6.61% of those with autism have Class llI
occlusion (Table 5). In the conducted study, there is no
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Table 1. Frequency Distribution Table

Indicator n %
Down Syndrome 51 13.86
Mental retardation 196 53.26
Type of Disease Autism 121 32.88
Total 368 100.00
Male 204 55.43
Sex Female 164 44.57
Total 368 100.00
Class | 288 78.26
Classl I 41 11.14
Occlusion
Class Il 39 10.60
Total 368 100.00
Table 2. Distribution table for values
Indicator n Mean | Median | Min Max Sd
Age 368 | 9.61 9 16 2.97
DMFT/dmft | 368 | 5.64 5 0 16 3.91
Plaque Index| 368 | 1.37 1 0 3 0.81
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statistically significant relationship between the type
of disease and molar-incisor hypomineralization (MIH).
In the children participating in the study, 98.64% do not
have MIH, while 1.36% have MIH (Table 6).

DISCUSSION

Studies on the oral and dental health of children
with special care needs have observed that these chil-
dren have poor oral hygiene and frequently encoun-
ter gum diseases such as gingivitis and periodontitis,
which are associated with oral hygiene, compared to
healthy children [6].

In literature studies, some indicate that the preva-
lence of dental caries in children with Down syndrome is
less common compared to healthy individuals [7], while
other studies show that caries lesions occur with simi-
lar or even greater frequency in individuals with Down
syndrome compared to healthy individuals [8; 9]. The
reasons for the lower frequency of dental caries in indi-
viduals with Down syndrome include the presence of di-
astema in the teeth, delayed tooth eruption, different sal-
ivary chemistry, microdontia, oligodontia, hypodontia,
and the flattening of tooth surfaces due to bruxism [10].
In this study, the average DMFT value for individuals
with Down syndrome was found to be 7.76 (Table 3).

Table 3. Differences between types of diseases in terms of DMFT/dmft values

Type of Disease Kruskal Wallis H Test
Indicator
n Mean Median Min Max Sd Mean Rank H p

Down Syndrome 51 7.76 9 0 14 4.03 241.09

Mental retardation 196 5.55 5 0 15 3.83 182.77 19.368 0.001

DMFT /dmft
Autism 121 4.89 4 0 16 3.69 163.45
Total 368 5.64 5 0 16 3.91

Table 4. Differences between

types of diseases in terms of plaque index (Sillnes-L6e) values

Type of Disease

Kruskal Wallis H Test

Indicator
n Mean Median Min Max Sd Mean Rank H p
Down Syndrome 51 1.73 2 0 3 0.80 231.14
Mental retardation 196 1.39 1 0 3 0.79 185.80 17.085 0.001
Plaque index
Autism 121 1.20 1 0 3 0.80 162.74
Total 368 1.37 1 0 3 0.81
Table 5. Relationships between occlusion and types of diseases
Type of Disease
Chi-Square Test
Indicator Down Syndrome | Mental retardation Autism Total
n % n % n % n % Chi-Square p
Class| 29 56.86 158 80.61 101 83.47 288 78.26
ClassllI 5 9.8 24 12.24 12 9.92 41 11.14
Occlusion 32.898 0.001
Class Il 17 33.33 14 714 8 6.61 39 10.60
Total 51 100.00 196 100.00 121 100.00 368 100.00
Table 6. Relationships between MIH and types of diseases
Type of Disease
Chi-Square Test
Indicator Down Syndrome | Mental retardation Autism Total
n % n % n % n % Chi-Square p
Absent 51 100 191 97.45 121 100 363 98.64
MIH Present 0 0 5 2.55 0 0 5 1.36 * 0.111
Total 51 100 196 100 121 100 368 100
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The value obtained is significantly higher than the values
reported by Ghaith et al. [11] (2.73+0.22) and signifi-
cantly lower than the values reported by Jaber et al. [9]
(13.2%£0.84). Contrary to the results of the study con-
ducted by Robertson et al. [12] in 2019 on individuals
with Down syndrome, intellectual disabilities, and au-
tism, in this study, the DMFT/dmft value of individuals
with Down syndrome was found to be significantly hig-
her than those of other groups with learning difficulties.
In this study, it was concluded that the oral hygiene of
patients with Down syndrome is lower than that of pa-
tients with intellectual disabilities and autism. Additio-
nally, based on these results, it was determined that
children with Down syndrome in our study group have
treatment needs that need to be addressed.

It has been shown that children with intellectual dis-
abilities have poorer oral hygiene compared to the ge-
neral population and have a large number of untreated
dental caries [13]. The reason for this is reported to be
their inability to adequately perform oral hygiene habits
due to lack of muscle coordination, low grasping ca-
pacity, and difficulty in following instructions [14]. In our
study, the DMFT/dmft score of children with intellectual
disabilities (5.5) was found to be higher compared to the
study conducted by Makkar et al. in 152 children with
intellectual disabilities (1.51%+1.161) [15]. In the case-
control study conducted by Asici et al., comparing the
oral and dental health of 30 individuals with intellectual
disabilities and 30 healthy individuals aged between
4 and 18 years, the average DMFT value of individuals
with intellectual disabilities in the 12-18 age group was
found to be 6.4, which is 3.7 higher than the DMFT va-
lue of the control group [16]. Although the DMFT /dmft
value in individuals with intellectual disabilities found
in our study is similar to some literature, there are dif-
ferences found in other studies. In our study, there is
a statistically significant difference between the types
of diseases in terms of DMFT/dmft values (p<0.05).
The DMFT /dmft value of individuals with autism and
intellectual disabilities is significantly lower than those
with Down syndrome. Although there are differences
in DMFT /dmft values among the groups, the highest
score was found in children with Down syndrome, while
the lowest was found in children with autism. Looking
at these results, we believe that prioritizing preventive
treatments, especially in disabled children, and educat-
ing parents and educators about oral and dental health
habits are essential.

Children with autism spectrum disorder are at high
risk of dental caries because they tend to be selective
in their food choices, exhibit food retention behaviors in
the mouth, resist tooth brushing, and have difficulty co-
operating during dental examinations and treatments.
However, it is noted that the evidence regarding the in-
creased risk of dental caries in individuals with autism
spectrum disorder has conflicting results [17]. Some
studies have shown that the levels of dental caries in
children with autism are similar to or lower than those in
healthy children [18; 19]. In our study, the DMFT /dmft
value found in children with autism, which is 4.89, was
higher compared to the examined cross-sectional stu-
dies [20-23]. These differences are thought to arise from
methodological variations in the studies, socioeconomic
status, differences in the amount of support provided to
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disabled individuals in different developed countries, the
knowledge and approach of dentists, and the control of
the diet of children with autism by the family.

In our study, the plaque index (Silness-L6e) was
used for the assessment of oral hygiene. The reason
for using the plaque index is that it allows for the recor-
ding of plaque scores by inspecting the teeth visually
without the need for any staining agent. Among the dis-
advantages of plaque staining agents are the potential
to leave a bad taste in the mouth and to cause allergic
reactions [24]. In a cross-sectional study conducted
by Al-Sufyani et al., 101 children with Down syndrome
aged 6-16 years were examined, and the plaque index
value was found to be 1.45%0.57. This finding indicates
that children with Down syndrome have poor oral hy-
giene [25]. The study conducted by Goud et al. found
a plaque index of 1.76+0.78 in 100 children with Down
syndrome aged 6-16 years [26]. In a study conducted
by Shyama et al. in Kuwait, the plaque index value was
found to be 1.93 in 112 children with Down syndrome.
These findings suggest that children with Down syn-
drome have poor oral hygiene [27]. There may not be
a large number of studies on this topic, but in our study,
we found a plaque index value of 1,73, which is similar to
the studies conducted by Al-Sufyani et al., Goud et al.,
and Shyama et al. In our study, it was observed that chil-
dren with Down syndrome also had poor oral hygiene.
Furthermore, these results indicate the need for addi-
tional treatment requirements for oral hygiene in chil-
dren with Down syndrome in our study group.

In a cross-sectional study conducted by Ozkul et al.
on 105 mentally retarded patients, the oral health and
periodontal status of the patients were evaluated, and
the plague index score was found to be 1.71+0.9 [28].
In a study conducted by Al-Maweri et al., where they
evaluated the oral health of a total of 401 disabled in-
dividuals, including 150 mentally retarded individuals
aged 6-14 years, the plague index value for mentally
retarded individuals was found to be 1.41x0.6 [25].
In our study, the plaque index value was found to be
1.39 to determine the oral hygiene of mentally retarded
individuals. This result, in line with other literature stu-
dies, indicates that individuals diagnosed with mental
retardation generally have poor oral hygiene. Our fin-
dings show that the plaque index value is lower than the
plaque index value of patients with Down syndrome but
higher than the plaque index value of patients with au-
tism. Furthermore, the presence of mental retardation
in individuals with Down syndrome may suggest that
oral hygiene deficiency in these patients may be more
severe than in patients with autism.

In our study, the plaque index value of autistic chil-
dren was found to be 1.2. While this value is quite close
to some literature [29-31], it is considerably different
from others [31; 32]. We believe that the reason for this
difference could be attributed to the cross-sectional na-
ture of our study, the random selection of the samples,
and the possible reflection of inadequate dental aware-
ness and access to dental health services among fami-
lies of autistic children in the region.

Dentofacial anomalies are commonly encountered
in individuals with Down syndrome. Class Il malocclu-
sions, developmental delays in the midface, mandibu-
lar prognathism, and a large, protruding tongue are
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among the more common conditions seen in children
with Down syndrome [10]. Although the number of in-
dividuals with Down syndrome included in the study by
Kasimoglu et al. was small, Class lll malocclusion was
the most common among them [33]. In a cross-sec-
tional study conducted by Alkawari with 23 children with
Down syndrome aged 10-14 years, Class | malocclusion
was observed in 36.4%, while Class lll malocclusion was
observed in 59.1% according to the Angle classification
[34]. In our study, however, Class | malocclusion was
more frequently observed among individuals with Down
syndrome (56.86%). We believe this is due to the small
number of individuals with Down syndrome included in
our study and the cross-sectional nature of the study.
However, despite the small number of individuals with
Down syndrome, the rate of Class lll malocclusion was
found to be higher in individuals with Down syndrome
(833.33%) compared to those with MR (7.14%) and
Autism (6.61%) in our study. The result we found is con-
sistent with the existing literature findings.

Malocclusion in individuals with mental retardation
impedes their social acceptance in terms of aesthe-
tics and also disrupts oral functions such as chewing
and swallowing for these individuals. Studies that tho-
roughly evaluate the orthodontic treatment needs of
individuals with mental retardation are needed [35].
In the study conducted by Kasimoglu et al., it was
found that individuals with mental retardation exhibit
Class |, Class Il, and Class lll occlusion relationships,
respectively [33]. Similarly, in our study, the most com-
mon occlusal relationship observed in individuals with
mental retardation was Class |, while the least common
was Class lll. Literature studies on occlusal relation-
ships in individuals with mental retardation are quite
limited, and more research is needed on this topic.

Studies examining malocclusions in autistic children
have not yielded definitive results. Many cross-sectio-
nal studies have found a high prevalence of Class | oc-
clusion in autistic children [30; 33; 36—38]. In our study,
consistent with the existing literature, Class | occlusion
was found to be high in autistic children.

Molar incisor hypomineralization (MIH) is a common-
ly encountered developmental dental problem in chil-
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