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KYPHAJ BKNTIOYEH B POCCUACKUIA UHAEKC HAYYHOTIO LLUTUPOBAHUA

SHO000HMUSA Today — 3mo Hay4HbIL peueH3upyemblli XypHan, 8kodeHHoIU 8 [lepedeHs BAK peueH3upyemelx Hay4YHblx U30aHul, 8 KOMOopbIx 00KHb! ObiMe 0Ny6IUKO8AHb!
OCHOBHbIE pe3ysibmamesl 0uCcepmauyul Ha COUCKAHUEe y4eHoU cmeneHu KaHoudama Hayk, Ha COUCKaHue y4qeHol cmeneHu OOKMopa Hayk, 8 coomeemcmeuu
€ mpebosaHuaMU Npukasa MuHobpHayku Poccuu. XKypHasn angemca UHHOPMAayuUOoHHbIM napmHepom Cmomamonoaudeckol Accoyuayuu Poccud.

XKypHan SHoo0oHmus Today ABNAEMCA XYPHAIOM C OMKPbLIMbIM aocmgnom YUMo No380/IAEM HAy4HOMY COObLECMBY U WIUPOKOU 0bWecmeeHHOCMU NOy4ame
HEeo2PaHUYeHHsIU, CB0600HbIL U HeMeDIeHHbIT docmyn K CMameam U C0600HO UCNO/b308aMb KOHMeHM. B XXypHare ny6/Iukyiomcs cmamaeU NPAakmukyioujux spaded-
CMOMAmOosI0208 U Hay4Hblx COMPYOHUKO8, N0020MOBJIeHHbIE NO MAMEPUANAM OPURUHATbHbIX HAYYHbIX UCCIE008aHUL, 0630p08 HAY4HOU IUMEPAamypsl U KIUHUYECKUX
Crly4aes 8 061acmu mepanesmuydeckoll Crmomamonoeuu U Xupypeudeckol 3HO00OHMUYeCKoU CmomMamosioeul, a Makxe pabomsl CMexHbIX CMOoMAamosouYeckux
cneyuaneHocmel. Hay4Has KOHUENUUSA XypHAA NO380/AEM KAK 8DA4aM-CMOMAmMOoeam, Mak U epasam obujux npogunedi y3Hasame o 08bix U Nepedossix KOHUENUUAX
8 /1e4eHUU KOPHEBbIX KaHA08 U NOC/IEOHUX O0CMUMKEHUSX 8 06/1acmu 3HOO0OHMUU.
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PE[JAKLIMOHHASA KOJNETWA XKYPHATIA «9HAOAOHTWA TODAY» NOAAEPKUBAIOT NOAUTUKY, HAMPABIIEHHYIO HA COBMIOAEHWE BCEX MPUHLIMMOB U3AATENbCKOW STUKI. STUYECKME NMPABUIA 1 HOPMbI
COOTBETCTBYIOT MPUHATHIM BELYLNMU MEXAYHAPOLHbIMWA HAYYHBIMIA U3LATESIbCTBAMMN.
Bce nocmynusuwiue Mamepuassl npoxodam 06a3amernbHyio npoyedypy 080UHO20 C11eN020 peyeH3UpOBaHUS.
Bce peknamupyembie mosapbl u ycity2u umetom Heo6xo0uMble IUUEH3UU U cepmu(puKambl, pedaxkyus He Hecem omeemcmeeHHOCMU 3a 00CMOBEPHOCMb UHPOPMAYUU, Ony6IUKOBAHHOU 8 peKname.
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Investigation of the surface of light-curing dental
materials after pre-polymerization heating

© Zurab S. Khabadze', Saida M. Abdulkerimova', Sergei V. Drobyshev?, Mariana M. Borlakova', Khalimat M. Magomedova'

'RUDN University, Moscow, Russia
’Kazan National Research Technical University named after A. N. Tupolev, Kazan, Russia

Abstract:

Despite the great variety and wide application of light-cured composite restorative materials for the treatment of hard tissue
diseases, the issue of longevity of restorations remains relevant to this day. One of the criteria for the long-term durability
of a composite restoration is the finish of the restoration. Poor polishing and surface roughness significantly reduce the
service life of the restoration and provide a good environment for biofilm adhesion, loss of luster of the restoration, and
caries recurrence. Thus, methods affecting the reduction of surface relief in restorations remain a current issue.

Aim. To evaluate the surface roughness and porosity of composite filling materials after pre-polymerization heating.
Materials and methods. Sixty composite samples were prepared in the form of 1 mm thick, 1.2 cm diameter disks. The
samples were divided into 2 groups depending on the presence of pre-polymerization heating. Atomic force microscopy
(AFM) was used to measure the roughness and to visualize the surface morphology of the samples. Porosity was measured
using a vacuum sputtering unit, and a scanning electron microscope was used to obtain micrographs of the sample.
Results. The use of pre-polymerization heating of composite filling materials in dental practice will allow dentists to
significantly reduce the expression of the relief of the composite restoration by reducing the roughness and pore volume in
the matrix of the composite filling material, which will certainly optimize the finishing of the restoration.

Conclusions. Pre-polymerization heating has a positive effect on the surface topography of the composite restoration,
reducing its roughness and porosity, which improves the stage of finishing: obtaining a dry gloss, ensuring the duration of
color stability, as well as reducing the adhesion of microorganisms to the filling material, thereby increasing the longevity of
the composite restoration.

Keywords: pre-polymerization heating, roughness, porosity, polymerization, light-cured composite.
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UccnepnoBaHne NnOBepXHOCTU
CBeTOOTBEpPXAaeMbIX CTOMaTOJIOrNMYyecKmnx
MaTepuasioB nocsie npegnonanmMmepunsagMoOHHOro
HarpeBa

© Xabapgze 3.C.", Abaynkepumosa C.M.!, Apo6biwes C.B.2, bopnakosa M.M.!, Maromenosa X.M.!

'Poccuinckmii yHuBepcuTeT Apy6bl Hapopos, Mocksa, Poccus
’Ka3aHCKMIN HaLMOHaNbHbIN NCCNefoBaTeNbCKN TEXHUYECKNN yHuBepcuTeT nMmeHn A. H. Tynonesa, KasaHb, Poccuna

Pesiome:

HecmoTps Ha 6onbluoe padHoobpasne 1 LLMPOoKoe NpUMEHeHNEe CBETOOTBEPXKAAEMbIX KOMMO3UTHbLIX peCcTaBpaLMOHHbIX
maTepuanos, BONPOC AONTOBEYHOCTM pecTaBpauuii OCTaeTcs akTyanbHbIM M MO cen AeHb. OgHMM 13 KpuTepues
[ONTOBEYHOCTM KOMMO3UTHOM pecTaBpauny SsBNAeTC ee kayecTBo. [1noxas nonmpoBKa 1 LWepoxXoBaTOCTb MOBEPXHOCTH
3HaYMTEeNbHO COKpalLalT CpPoK cnyxbbl pecTaBpauuMu 1 cospatoT bnaronpusTHylo cpedy ANs aare3uyn buonnexku,
noTepw 6necka pectaBpauuv n peunanea kapueca.

Lenb. OueHnTb LIEepOXOoBaTOCTb M MOPUCTOCTb MOBEPXHOCTU KOMMO3WUTHBLIX MIOMOMPOBOYHBIX MaTepuanosB nocne
npeABapuTENbHOMO NONMMEPM3aLOHHOrO Harpesa.

Mamepuansi u Mmemodsi. Bbino nogrotosneHo 60 o6pa3LoB KOMMNO3UTOB B BUAE AUCKOB TOMNWMHOW 1 MM 1 AnameTpom
1,2 cm. O6pasubl 661Nn pasgeneHsl Ha 2 rpynnbl B 3aBUCUMOCTU OT HanNM4us npefBapuTensHOro NoMmMepu3annoHHOro
Harpesa. ATomHo-cunosas mukpockonusa (ACM) ucnonbsoBanacb AN M3MEpeHWs LepoxoBaToCTu M BU3yanu3aunm
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MOPdONornM NOBEPXHOCTH 06pasLoB. MopUCTOCTb U3MEPSU C MOMOLLbIO BAKYYMHOM HaMNbINUTENbHOM YCTaHOBKK, a ANs
nonyyeHuss MMKpodgoTorpaduini 06pasLoB UCNONb30Basv CKaHUPYHOLWNIA 3NTeKTPOHHbBIA MUKPOCKON.

Pesynsmamel. Wicnonb3oBaHWe B CTOMaTONIOMMYECKON MNpakTuke MnpeanonvMMepusaunoHHOro HarpeBa KOMMO3UTHbIX
NIoMBUPOBOYHBLIXMATEPUAOB NO3BONIMT CTOMATOMNOMaM 3HaYMTETbHO YMEHbLLINTL BbIPAXEHHOCTb pefibedaKkoMno3UTHOW
pecTaBpauuy 3a CYET yMEeHbLUEeHUs LUepoX0oBaTOCTU U obbema Mnop B MaTpuLe KOMMO3UTHOro MioMGMPOBOYHOrO
maTtepuana, 4to, 6e3ycrnoBHO, ONTUMU3UPYET PUHULLHYIO 06paboTKy pecTaBpaumm.

Bbi800bI. MpeanonmmepusanMoHHbIi HarpeB NonoXUTENbHO BNMUSET Ha pefibed NoBEPXHOCTM KOMMNO3UTHOM pecTaBpaumu,
yMeHbluasi ee LepoxoBaToCTb M MOPUCTOCTb, YTO yNy4yllaeT aTan (PUHULLHON 06paboTKM: MofnyyeHne cyxoro Grecka,
obecneyeHrie 4NMTENbHOCTU LIBETOCTOMKOCTM, @ TakXe yMeHbLUeHNe aare3vn MUKpoOpraHM3MoB K MiioMBupoBOYHOMY

mMaTtepuany, TeMm caMmbiM yBenndnBaa 4ofiroBe4yHocCTb KOMMO3UTHOM pecTtaBpauunu.

KnroyeBble cnopa: npeanonnuMepusauMOHHbIN
CBETOOTBEPXAAEMbIA KOMMNO3NT.

Harpes,

LLIepOXoBaTOCTb, NMOPUCTOCTb, nonnmepunidauund,

KoHdnukT nHtepecos: ABTopbl coobatoT 06 OTCyTCTBUM KOHPNUKTA MHTEPECOB.

BnaropapHocTu: CDVIHaHCVIpOBaHVIe n nHagmnsuayarnbHblie 6ﬂar0,ﬂ,apHOCTM Ona geknapunpoBaHMA OTCYTCTBYHOT.

Ona uutupoBaHua: Xabapase 3.C., A6aynkepumoBa C.M., OpoGbiwes C.B., BopnakoBa M.M., Maromepnosa X.M.
ViccnepoBaHne NoBEpXHOCTM CBETOOTBEPXKAAEMbIX CTOMATONOrMYECKUX MaTeprManos nocne npeanonMmepu3aLlmoHHOro
HarpeBa. QHgonoHTua today. 2023; 21(4):252-262. DOI: 10.36377/1683-2981-2023-21-4-252-262.

INTRODUCTION

Composite restorative materials have excellent handling
properties, good polishability, high wear resistance, the
ability to be used for the restoration of any group of teeth due
to the variety of shades and transparency, ease of use, easy
to model regardless of the design of the restoration, give teeth
a natural look, including the preservation of enamel shine. [1]
However, despite the large number of positive physical and
mechanical properties of light-cured composite restorative
materials the results of clinical studies demonstrate that the
biggest problem of composite is the loss of surface gloss and
increased roughness. Under the influence of various factors,
the color stability of the composite material also changes.
The color stability of composite resin is an important
property affecting its clinical longevity, which remains
an inherent requirement for the material. [2] All staining
solutions (tea, coffee, wine, energy drinks and so on) affect
the color stability of the tested filling materials: solutions,
even distilled water, darken the tested composite samples
[3-6]. Authors investigating the effect of coffee on color
stability and surface roughness of single-shade resin-based
composite materials [7] also noted that composite type and
immersion time had a marked effect on color stability and
surface roughness of single-shade composite filling material
and showed "extremely" high thresholds for perceptibility
and acceptability as well as surface roughness even when
distilled water was used. The quality of aesthetic restorations
depends to a large extent on the finishing and polishing
process. A perfectly polished surface of the composite
material minimizes plaque accumulation, gingival irritation,
and discoloration of the restoration, i.e., it improves color
stability and, consequently, the aesthetics of the restoration
[8]. Color stability also depends on the surface roughness
of the composite restoration, as increased roughness (>
0.3 ym) can lead to greater plaque retention and pigment
absorption than relatively smooth surfaces [9-11]. Due
to the above factors affecting the properties of composite
restorative materials, the issue related to the longevity of the
restoration remains relevant to this day.

MATERIALS AND METHODS

Composite materials of different groups widely used in
therapeutic dentistry were selected for this study. These
materials were also selected based on the composition
of the polymer matrix, filler particle size and country of
manufacture. Composites from different manufacturers with
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similar filler particle size were used to obtain relevant results.
(Table 1). Samples in the form of disks with thickness of 1
mm and diameter of 1.2 cm were prepared for the study.

The prepared samples were divided into 2 groups
according to the presence of thermal prehistory:

Group 1 (A, B, C)-the specimens were made of composite
materials, polymerization of which was carried out without
thermal prehistory (A — domestic light-cured microhybrid
composite material Unirest (Stomadent, Russia), B—imported
light-cured microfilled composite material Enamel Plus HRi
(Micerium, lItaly), C — imported light-cured microhybrid
composite material Esthet X HD (Dentsply Sirona, USA).

Group 2 (A1, B1, C1) samples were prepared after
preliminary pre-polymerization heating of composite material
in a special furnace (Micerium; Avegno, Italy) providing two
temperature modes (the first mode — heating to 39°C, the
second mode — heating to 55°C). In our study, the second
mode — heating to 55°C was used (A1 — domestic light-cured
microhybrid composite material Unirest (Stomadent, Russia),
B1 — imported light-cured microfilled composite material
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Fig. 1. Under letters A, B, C are prepared samples that have
not undergone pre-polymerization heating; under letters A1,
B1, C1 are prepared samples heated in an oven at 55°C.
Puc. 1. Nop 6ykeamu A, B, C - noarotoBneHHbIe
obpa3ubl, He NoABepraBlWMecs NpeABapUTENbHOMY
nonuMmepusauuoHHoMy HarpeBy; noa 6yksamu A1, B1, C1 -
noaroToBrieHHble 00pa3Lbl, HarpeTble B neun npu 55°C.
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Table 1. Characteristics of the investigated light-cured composite restorative materials.

Ta6nuya 1. Xapakmepucmuku uccriedyeMbix ceemoomeepxxdaeMbix
KOMMO3UMHbIX pecmaepayuoHHbIX Mamepuasioe.

Composite |Manufacturer Composition of the monomer matrix Filler Material group
material
Unirest Stomadent |Urethane methacrylate, bisphenol A glycidyl meth-|Hybrid with an av-|Light-curing micro-
(Rissia) acrylate (Bis GMA), triethylene glycolldimethacrylate|erage filler particle hybrid  composite

(TGM), butylated hydroxytoluene, camphoroqui-
none, trimethacrylate triethanolamine (TMATEA),
fluorescent pigment, barium aluminoborosilicate
glass PM-3, glass filler GM32087, glacial acetic acid,
aluminum oxide, silane A-174, iron oxide pigments:
Red 7067, Yellow 7055, Hema Phoshate, acetone

size of 0.7 microns,
glass filler filler or-
ganic matrix filling
degree of 78+1%.

filling material

Enamel plus

Micerium

Diurethandimethacrylate, Iso-propylidene-

75% by weight (53%

Light-cured micro-

HRi (Italy) bis (2(3)-hydroxy-3(2)-4(phenoxy) propyl)-|by volume). Glasslhybrid  composite
bis(methacrylate)(Bis-GMA); 1,4 — Butanedioldi-(filler: average par-{filling material
methacrylate ticle size 0.7 um;

Highly dispersed sil-
ica: average particle
size 0.04 ym
Esthet X HD |Dentsply Bis-GMA, Bis-EMA accession product, triethylene/Barium fluoroboro-|Light-curing micro-

Sirona (USA)

glycol dimethacrylate, camphoroquinone (CQ), pho-|silicate crystals with|filled composite re-

toinitiator, stabilizer, pigments

an average particle|storative material
size of less than
1 um and silicon
nanofiller  (particle
size 0.04 pm)

Fig. 2. Furnace (Micerium; Avegno, Italy) for
heating composite materials. T2- mode 55°C.

PucyHok. 2. Meyb (Micerium; Avegno, UTanusa) ans
HarpeBa KOMMO3UTHbIX MaTepuanoB. T2-pexum 55°C.

Enamel Plus HRi (Micerium, Italy), C1 —imported light-cured
microhybrid composite material Esthet X (Dentsply Sirona,

USA). (Fig 1, 2).

Fig. 3. Bruker Innova.
Puc. 3. Bruker Innova.

Roughness evaluation

Atomic force microscopy (AFM) was used to measure the
roughness and to visualize the surface morphology of the
samples. The atomic force microscope was a Bruker Innova
instrument (Fig.3)

Image acquisition was performed in the semi-contact
mode. The probe sensor was TESP-V2 with a triangular-
shaped probe with a tip radius of 7nm. The scanning area
was 50x50um. Frequency 0.5 Hz. The study of roughness
was reduced to the processing of image data obtained using
AFM. For this purpose, three arbitrary sections were made

3udodowmun | Ton 2], NC 4/2023
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Fig. 4. Quorum Q150T ES - vacuum spraying machine.

Puc. 4. Quorum Q150T ES - BakyymHas
pacnbinuTenbHas MalwmnHa.

in the height map channel and the necessary roughness
parameters Ra, Rz were calculated by means of software.

Porosity estimation

To measure porosity, the sample preparation process
included:

Samples were placed in the vacuum chamber of a
Quorum Q150T ES vacuum sputtering machine to form
a thin conductive film. (Fig. 4). Graphite was chosen as
the material. The thickness of the thin film as a result of
sputtering was 10-15nm. The thin conductive film is formed
in order to remove excessive surface charge arising in the

Fig. 5. Carl Zeiss Auriga Crossheam electron microscope
Puc. 5. dnekTpoHHbI mukpockon Carl Zeiss Auriga Crossheam

dielectric sample in the process of its exposure to a focused
electron beam.

Measurement technique

A Carl Zeiss Auriga Crossbeam scanning electron
microscope was used to obtain micrographs of the sample
(Fig. 5).

During electron microscopic analysis, a secondary
electron detector was used to visualize the surface of the
samples.

An in-lens secondary electron detector (InLens) was used
to visualize the internal structure of the samples.

Mode of operation of the electron microscope:
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Fig. 6. Enamel Plus HRi heated. No sharp peaks are visually detected on the graph, almost equal width and uniformly decreasing
height as the distance from the origin indicates a decrease in surface roughness and roughness of the sample after heating.

Puc. 6. Enamel Plus HRi B HarpeTom cocTosinumn. Ha rpaduke BU3yanHo He 0GHapyXu1BaeTCcs pe3knx NuKoB,
NpaKTM4YeCcKn oiMHaKOBas WMPMHA U PaBHOMEPHO YMEHbLIAKWasncsA BbICOTa N0 Mepe yaaneHus oT Hayana koopauHat
CBUAETENLCTBYET O CHUXEHMM LIEPOXOBATOCTM NOBEPXHOCTM M LEPOXOBaTOCTU 0Opas3La nocne Harpesa.

Volume 21, no. 4/2023 | Endodontics
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Fig. 7. Enamel Plus HRi unheated. The graph visually shows a large number of sharp peaks throughout,
which indicates the rough and uneven surface of the structure of this material.

Puc. 7. Enamel Plus HRi 6e3 HarpeBa. Ha rpacuke Bu3yansHo BUAHO 6onblIoe KONMYECTBO OCTPbIX
NUKOB, YTO rOBOPUT O rpy6oN M HepOBHOM NOBEPXHOCTM CTPYKTYPbI 3TOr0 MaTepuana.
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Fig. 8. Esthet X HD heated. From the graph, it can be visually determined that the nature of the peak height and
width, as well as the nature of the scatter of the Rmax parameter between neighboring measurements for this
material showed approximately the same results as the Esthet X HD material without thermal prehistory.

Puc. 8. Esthet X HD nocne HarpeBa. U3 rpacdimka MoXHO BU3yanbHO ONpeAenuThb, YTO XapaKkTep BbICOThI U IWMPUHBI
nuKa, a Takxke xapaktep pas3bpoca napameTpa Rmax mMexay coceAHUMM U3MEPEHUAMMU ANSA 3TOTO MaTepuana
nokasan NPMMEpPHO Te Xe pe3ynbTaThl, YTo U ans matepuana Esthet X HD 6e3 Tepmuyeckoit npegbicTopum.
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Fig. 9. Esthet X HD unheated. From the graph, it can be visually determined that the nature of the peak height
and width, as well as the nature of the scatter of the Rmax parameter between neighboring measurements for
this material showed approximately the same results as the Esthet X HD preheat-treated material.

Puc. 9. Esthet X HD 6e3 HarpeBa. U3 rpacduka MoXHO BM3yanbHO onpeaeNnTb, YTO XapaKkTep BbICOThI U WUPUHbI
nuKa, a Takxe xapakTep pasbpoca napameTpa Rmax mexay cocegHUMU U3MEPEeHUAMU ANS 3TOFO MaTepuana nokasan
NpUMepHO Te Xe pe3ynbTaThl, 4To U AnsA MmaTepuana Esthet X HD, npoweawero npeaBaputenbHy0 TepMoo6paboTky.
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Fig. 9. Esthet X HD unheated. From the graph, it can be visually determined that the nature of the peak height
and width, as well as the nature of the scatter of the Rmax parameter between neighboring measurements for
this material showed approximately the same results as the Esthet X HD preheat-treated material.

Puc. 9. Esthet X HD 6e3 HarpeBa. U3 rpacdhmka MOXHO BU3yanbHO ONpeAenuThb, YTO XapaKkTep BbICOThI U WWMPUHbI
nuKa, a Takxe xapakTep pa3bpoca napameTpa Rmax mexpay cocegHUMM U3MEPEHMAMM ANA 3TOFO MaTepuana nokasan
NPMMepHO Te e pe3ynbTaThbl, YTo U Ans matepuana Esthet X HD, npoweplero npegBaputenbHy0 TepMoo6paboTky.

Volume 21, no. 4/2023 | Endodontics
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Fig. 10. Unirest heated. On the graph it is possible to visually determine smoother peaks of the same width and small
variation of Rmax parameter between neighboring measurements in comparison with Unirest material not preheated.

Puc. 10. Harpetbiit matepuan Unirest. Ha rpachuke moxHo Bu3yanbHo onpeaenuTs 6onee
rnagkue nNuku oAMHaAKOBOW WHUPUHLI M HeGoNbILON pa3bpoc napameTpa Rmax mMexay coceAHUMM

M3MepeHUsIMU Mo cpaBHeHMIo ¢ maTepuanom Unirest 6e3 npeaBapuTenLHOro Harpesa.
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Fig. 11. Unirest unheated. On the graph visually it is possible to note a large number of sharp irregular

peaks, which indicates the expression of rough and uneven surface of the structure of this material.

Puc. 11. Unirest 6e3 HarpeBa. Ha rpacdmke BU3yanbHO MOXHO OTMETUTb 6ONbLIOE KONUYECTBO Pe3KUX HEPaBHOMEPHbIX
NUKOB, YTO CBUAETENbLCTBYET O BbIPaXXEHHOCTM rpy6oi U HepOBHOM MOBEPXHOCTMU CTPYKTYPbl AAHHOTO MaTepuana.
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Fig. 12. Enamel Plus HRi heated. According to the results
of AFM images, a more homogeneous and smoothed
surface structure of the material is visually noted.

Puc. 12. Enamel Plus HRi B HarpeTom cocTosHuM.
Mo pesynbratam ACM-u3o6paxeHuii BU3yanbHo
oTMeyvaeTcs Gonee o/HOPOAHASA M CrNaXeHHas

CTPYKTypa NOBEPXHOCTW MaTepuana.

Fig. 14. Esthet X HD heated. The surface structure
of the material visually before and after heating on
AFM images showed no significant differences.

Puc. 14. Esthet X HD B HarpeTom cocTosiHumn. CTpykTypa
NoBepXHOCTU MaTepuana Ao u nocne Harpesa Ha ACM-
n306paxeHnsAX He NoKa3ana cywecTBEHHbIX Pa3Nnyui.

” %%540#111%“
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1

Fig. 16. Unirest heated. Based on the results of AFM
images, a more homogeneous and smoothed surface
structure of the material is visually noted.

Puc. 16. Harpetbin Unirest. Mo pesynstatam ACM-
n300paxeHun BU3yanbHO oTMevaeTcs 6onee ogHOpoaHas
M crnaxeHHas CTPYKTypa NOBEpXHOCTH MaTepunana.

Volume 21, no. 4/2023

Fig. 13. Enamel Plus HRi not heated. According
to the results of AFM images, visually more rough
and uneven surface of the material is noted.

Puc. 13. Enamel Plus HRi 6e3 HarpeBa. o pesynbratam

ACM-n3o6paxeHuit BU3yanbHo oTmeyaetcs Gonee
LwepoxoBaTas M HEPOBHAA NOBEPXHOCTb MaTepuana.

Fig. 15. Esthet X HD unheated. The surface structure
of the material visually before and after heating on
AFM images showed no significant differences.

Puc. 15. Esthet X HD 6e3 HarpeBa. CTpykTypa

NoBepXHOCTU MaTepuana Ao u nocne Harpesa Ha ACM-
n306paxeHnsx He NoKa3ana cywecTBEHHbIX Pa3Nnyui.

Fig. 17. Unirest not heated. According to the
results of AFM images, a more rough structure
of the material surface is visually noted.

Puc. 17. Unirest 6e3 HarpeBa. o pe3ynbTatam
ACM-n3o6paxeHuit BU3yanbHo oTMeyaeTcs bonee
LwepoxoBaTas CTPYKTypa NOBEPXHOCTU MaTepuana.

Endodontics
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Accelerating voltage -5 kV; Aperture diaphragm size — 30 Roughness measurement results are demonstrated and
mm; Working distance — 6 mm; Electron beam current—30pA.  described on the Figures 6-11.

Fig. 18. On electron scanning microscopy of the composite material that has not undergone pre-polymerisation heating, we note a
visually larger pore size in the matrix structure (A). In SEM images of the composite material with pre-thermal preheating (B), we
note a smoother dispersed structure of the composite matrix and smaller pore size.

Puc. 18. Ha aneKTpOHHOI CKaHMPYHOLLE MUKPOCKONKUM KOMNO3MTHOIO MaTepuana, He npoleAlwero npeaBapuTenbHbIi
npeanonMMepu3aLMoOHHbIA HarpeB, Mbl OTMeYaeM BU3yasnibHO 6oNbWwKiA pa3Mep Nop B CTPYKType MaTpuubl (A). Ha COM-
1306paxeHnAX KOMNO3NTHOTO MaTepuana c npeaBapuUTeNIbHON TepMuyecKkoi npeabictopueit (B) mbl otmeyaem bonee rmagkyto
AVCMEPCHYI0 CTPYKTYPY KOMMO3UTHON MaTpULbl M MEHbIUKUIA pa3mep nop.

L w B ) : ¢! e, ¥ y PY & > *t"'\ -

Fig. 19. Esthet X HD without pre-polymerisation heating (A), according to electron scanning microscopy data, has a higher number
and size of pores than material with thermal preheating (B), but this material showed no significant change in surface structure
before and after pre-polymerisation heating.

Puc. 19. Esthet X HD 6e3 npeaBapuTennHoOro nonMmepu3auuoHHoro Harpesa (A), cornacHo faHHbIM 3NIEKTPOHHON CKaHMpYHowwen
MWUKPOCKONUM, MMeeT Gornbluee KONMYECTBO M pa3mep Nop, YeM MaTepuan ¢ npeABapUTeNbHbIM TEPMUYECKUM HarpeBoMm (B),
OfHaKo 3TOT MaTepuan He Noka3asn 3HaYUTENIbHOTO N3MEHEHUS CTPYKTYpPbl NOBEPXHOCTH O M Nocre NpeABapuTeNbHOro
nofiMMepu3aLMOHHOro Harpesa.

Fig. 20. Electron scanning microscopy of Enamel Plus HRi composite not subjected to pre-polymerisation heating shows a
visually larger pore size of the matrix structure (A) SEM images of the composite material with thermal preheating (B) show a
smoother and more homogeneous composite matrix structure and a small number of small isolated pores.

Puc. 20. Ha aneKTpoHHON ckaHUpYtowen Mukpockonum komnosutHoro Enamel Plus HRi, He noaBeprHyToro npeasaputensHomy
npeanonMMepu3auuoOHHOMY HarpeBy, OTMeYaeTcs BU3yanbHO Gonblwuii pa3mep nop MaTpuyHoii cTpykTypbl (A) Ha CIM-
n306paxeHnUsIX KOMNO3ULMOHHOIO MaTepuana c TepMUYECKUM npeabicTopueii (B) oTmevaeTcs 6onee rnagkas u ogHOpPOAHas
CTPYKTypa KOMNO3UTHOW MaTpULbl M HE6ONbLWOE KONNYECTBO MENIKUX M30NTMPOBAHHbIX NOP.
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Table 2. The results of porosity measurement.
Tabnuua 2. Pe3ynbratbl UBMEpPEHUsi MOPUCTOCTM.

Unirest Enamel HRi Esthet-X HD
Area 1- 3,66% Area 1- 2,52% Area 1 -5,35%
Percent porosity to Area 2 — 4% Area 2— 2,25% Area 2— 5,40%

Cf. value. — 3,83%

Cf. value. — 2,38%

Cf. value. — 5,37%

Percent porosity after

Area 1- 4,05%

Area 1- 1,23%

Area1-4,1%

Area 2— 3,37%

Area 2 —-2,37%

Area 2 -3,77%

Cf. value. — 3,71%

Cf. value. — 1,8%

Cf. value. — 3,93%

Results of atomic force microscopy are demonstrated and
described on the Figures 12-17.

Measurement of porosity by SEM image processing
method are demonstrated and described on the Figures 18-20.
According to the scanning electron microscopy data, the
material with thermal preconditioning has higher density and
thus lower roughness due to greater smoothing of the dispersed
matrix structure after the composite conversion from heating.

Discussion.

From the results of the roughness study and AFM images,
it can be seen that the pattern of surface roughness has
changed for the Unirest and Enamel Plus HRi specimens.
The number of irregularities per unit length became
smaller and the specimens appear more "smoothed". This
is evidenced by the small scatter of the Rmax parameter
between neighboring measurements.

The Esthet-X sample shows no significant changes in
surface morphology.

The porosity of the samples was measured by SEM image
processing. The results of porosity measurement are given
in the table 2.
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OnTumMmnsauuna nevyeHnA Kapmeca NoCTOAHHbIX
3y60B C pa3HOI CTEeNeHblo SMaieBon
PEe3NCTEHTHOCTUN Y AieTell C BPOXKAEHHbIMM
HecpalweHusasmm rybbl n HEGa

© Awypos I'I,, O6ugos C.A., Kapumos C.M.

WHCTUTYT NnocnegunnomHoro o6pasoBaHus B chepe 3apaBooxpaHeHnsa Pecnyonuky TafKXMKucTaH,
OywaHb6e, TapKnKncTaH

Pe3stome:
Llenb. Beibop onTMManbHOro MetoAa evyeHnst kKapneca nocTosiHHbIX 3y60B C pasHOW CTeNEeHbI0 3ManeBon pe3nCTEHTHOCTH
y AeTel C BPOXAEHHbIMU HecpalleHUsMu BepxHew rybel n HEBa.
Mamepuanbl u memodsi. Beino obcnegoBaHO COCTOAHWE TBEpAbIX TKaHew 3y6os y 40 geTen ¢ HecpaleHusiMu ryobl
n HébGa B Bo3pacTe oT 7 go 15 net. B 3aBNUCMMOCTM OT pPE3UCTEHTHOCTU 3Manu UCMOMb30BaNOCh aTpaBMaTnieckoe
BOCCTAHOBUTENbHOE fleYeHne C MPUMEHEHNeM HOBOW TEXHOMOrMN npenapupoBaHns 3y6oB MUHMMaNbHO UHBA3VBHbBIM
MeTo4oM C Mocreaylowum nnoMbMpoBaHMEM CTEKITOMOHOMEPHbIM LemeHToM. WMcnonb3ys TecT amanesBou
pe3nCTEeHTHOCTK, cpeAmn obcneaoBaHHbIX AeTen Obinmn BbiBNEHb! 4 yPOBHS PE3NCTEHTHOCTU. B 3aBMCMMOCTM OT YpOBHS
aManeBoON PEe3MCTEHTHOCTW MPOBOAWMIIOCH COOTBETCTBYHOLLEE JleYeHue: OeTSAM C BbICOKOW W YMEpEeHHOW aManeBou
Pe3NCTEHTHOCTM OPraHM3oBaHO TPaAMLMOHHOE NeveHne kapueca 3y6oB. [leTAM C HU3KOW M OYeHb HU3KOW amaneBoun
Pe3nNCTEHTHOCTY Bbln MPUMEHEH KOMMMEKCHbI Ne4ebHO-NPeBEeHTUBHbBIN NOAX0A MO 3 HanpaBneHWsM: aTpaBMaTUyHoe
BOCCTaHOBUTENbHOE NeYveHmne kapmeca 3yb0oB MeTo40M MarnonHBa3MBHOIO NpenapupoBaHns; MECTHasA NaToreHeTnyeckas
pemMuHepanuayluiaa Tepanua metogom rrnybokoro TopupoBaHus, coyeTalwascs ¢ ypokamu npodeccroHanbHon
TMrMeHbl MOMoCTM pTa, C NocneayLmMm NnoMbrpoBaHMemM CTEKMOMOHOMEPHBLIM LleMeHTOM; o6Luas naTtoreHeTnyeckas
Tepanus (COBMECTHO C MHTEPHUCTOM Ha3Ha4YeHNe BHYTPb NpenapaToB KanbLus, BUTAMUHHbIE KOMMEKChl ¥ paLMoHanbHoe
NOMHOLUEHHOE NuTaHue).
Pesynbmamabi. KOMNNEKCHbI MHTETPUPOBAaHHbLIV NOAXOA NEeYeHns Kapueca y AeTel C HecpalleHusimu rybbl 1 HéDa
okasancs BbIcOKo AocToBepHO (p<0,001) adpdeKkTUBHbBIM B 3aBUCUMOCTH OT UCXOHOIO YPOBHS 9MarieBoN Pe3UCTEHTHOCTMN.
HaHHbI nogxoA Takxe crnocobcTBoBan NpodunakTMKe pas3BUTUS BTOPUMYHOIO Kapueca BOKPYr paHee HanoXeHHON
nnomobI.
Bbigodbl. Y geten ¢ BpOXAEHHbIMU HecpalleHnamm rybol n HEGa B Xo4e akTMBHOW peanunsaunm KOMNIEKCHOro Mmetoaa
neyeHus kapreca 3y6oB 0TMeYarnocb JOCTOBEPHOE CHUXEHMNE KaprMeCoNormyecknx OCNoXKHeHN nocne nnomouposaHme
KapnO3HOW MOSOCTM NMPN HU3KOW U OYEHb HU3KOW dManeBolr Pe3NCTEHTHOCTM N0 BCEM U3yYaeMblM napameTpam.

KnioueBble crnoBa: kapuec, NOCTOsIHHbIE 3y0Obl, HecpaleHus rybbl n HEBa, amaneBas pe3NCTEHTHOCTb, aTpaBMaTUYHOE
BOCCTAHOBUTENbHOE fleYeHne, CTEKITOMOHOMEPHbIV LIEMEHT.

Ctatbsa noctynuna: 21.10.2023; ucnpasnena: 30.11.2023; npuHaTa: 1.12.2023.

KoHnMKT nHTepecoB: ABTOpbI COOOLL AT 06 OTCYTCTBMU KOHMMKTA MHTEPECOB.

BnaropgapHocTu: PuHaHcUpoBaHue 1 UHAMBMAYaNbHblE GrnarogapHOCTV AN AeKanMpoBaHusl OTCY TCTBYIOT.

Ona untnpoBanus: Awypos I, O6bugos C.A., Kapumo C.M. OnTumMnsaums neyeHus kapueca MOCTOSIHHbIX 3y6oB

C pa3HON CTeMNeHblo 3ManeBon Pe3UCTEHTHOCTUN Y AeTel C BPOXAEHHbIMU HecpalleHnamu rybbl n Héba. HA0A0HTMSA
today. 2023; 21(4):263-267. DOI: 10.36377/1683-2981-2023-21-4-263-267.

Optimization of the treatment of caries
permanent teeth with different degree of enamel
resistance beside children with innate unjoining
lip and palate

© Gayur G. Ashurov, Samandar A. Obidov, Safarakhmad M. Karimov

Institute of Postgraduate Education in Health Sphere of the Republic of Tajikistan, Dushanbe, Tajikistan

Abstract:
Aim. To select the optimal method for caries treatment of permanent teeth with different degree of enamel cariesresistance
in children with innate unjoining lip and palate.
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Materials and methods. Beside 40 children was examined the condition of hard tissue of teeth. In dependent of enamel
resistance was using atraumatic restorative treatment with using of new technology of prepared teeth by minimum invasive
method with following filling by glassionomer cement. Among examined children, using enamel resistance test, revealed
four level of resistance. Depending on the enamel resistance level, corresponding treatment was provided: a child with
high and moderate enamel resistance was organized traditional treatment of caries. Children with low and very low enamel
resistance had a complex of treatment-preventive approach in 3 directions: atraumatic restorative treatment of caries by
method of minimal invasive prepared; local pathogenetic remotherapy by deep fluoridation combined with professional oral
hygiene lessons, followed by filling of glassionomer’s cement; general pathogenetic therapy (in conjunction with the internist
oral administration of calcium preparations, vitamin complexes and rational nutrition).

Results. Complex of integration approach treatment of caries in children with innate unjoining lip and palate was highly
reliable (p<0.001) effective in depending of source level enamel resistance. This approach helped prevent the development
of secondary caries around early assessed filling material.

Conclusions. Beside children with innate unjoining lip and palate in the course of active realization of the complex method
of the treatment tooth decay was noted reliable reduction of cariesology complications after filling of carious cavity under
low and very low enamel resistance on all under study parameters.

Keywords: caries, permanent teeth, innate unjoining lip and palate., enamel resistance, atraumatic restorative treatment,

glassionomer cement.
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BBEOEHUE

OOwensBecTHa B3aMMOCBA3b 3yOOYENIOCTHBIX aHOo-
Manuin ¢ NpeapacnofioKeHHOCTbIO K kapuecy 3y6oB 1 ero
OCINOXHEHUAM, U, KaK CrefcTBMe, K paHHel notepe 3y6oB
N NaToNorMm BUCOYHO-HWXKHEYENOCTHbLIX cycTaBoB [1, 4].
Mpn ob6cnenosaHum 840 geTen OOLWKONBHOrO BO3pacTa OT
Tpex go wectu net N.H. MnHaeBol [4] 6bino BbISIBNEHO,
yTo 6onee 47% 13 HUX HYXXAAKTCA B CTOMaTONOrn4eckomn
npodunakTtuke n 15,7% — B optogoHTU4eckom neverHun (30
neT Hasaf, N0 MHEHWI0 aBTopa, 3TV LUdpPbl COOTBETCTBO-
Banu 35,1% un 12%).

OfHUM M3 OCHOBHBLIX MPOGMEM cToOMaTonorun SBNAET-
cH nedeHune kapueca 3y0oB, Tak kak appekTnBHoe n Ka-
YeCTBEHHOE INeyvyeHue naTonorun Teepabix TkaHen 3y6os
npeaynpexgaet pa3BuTME BTOPUMYHOrO Kapueca U 9HOo-
OOHTMYECKUX OCNOXHEHWN [6]. Bonee TpeTb BCex Kapueco-
NOrNYecKUX MeponpusaTUA TepaneBTUYECKOro xapakTepa
OCYLLEeCTBNAETCS B CBSA3M C BTOPUYHBIM U PELMANBHBIM Ka-
puecom, Ha 4YTo pacxoayeTtcsi 6onblie pabovero BpeMeHu
cTomarorsora [2].

Mo ceegeHvam psga nccnegosatenen [2, 5], uenbin pag
hakTopoB, CBSI3aHHbIX CO CBOWCTBAMW BOCCTAHOBUTEIb-
HbIX pecTaBpaLluin 1 3ManeBon Pe3nCTEHTHOCTbIO, BNUSET
Ha COCTOSIHVWE KpaeBoro npurneraHust nnom6 u passuTue
BTOpPUYHOro kapueca 3y6oB. B cBs3M ¢ 3TMm ocHoBomnona-
ralwmnmMmm MmeTogamym npounakTuku BTOPUYHOrO U peum-
OMBHOro kapueca 3y06oB ocTatTca cobniogeHne npuHum-
NnoB NpenapupoBaHUsS KapuvO3HOW MOMOCTU U TEXHOMNOrMn
BOCCTAHOBUTENbHOW pecTaBpauum 3y0OB, a Takxe uc-
nonb30BaHWe afiekBaTHbIX NITOMOMPOBOYHbBIX MaTepuanoB
n cobrnogeHne rmrneHbl anpokcMmMarnbHbIX 3yOHbIX npomMe-
XyTKoB. Micxoas n3 nsnoxeHHoe Bhille, npobnema novcka
MOAEPHbIX TEXHONOIMIA MPenapupoBaHns Kapuo3HbIX MO-
nocTeln ocTaeTcs akTyanbHOMN.

OpHuM 13 akTopoB, onpeaensnx peMmHepanusa-
uunio TBepAblX TkaHen 3yb6os, asnsetca dTop. Mo MHeHuo
akagemunka B.K. JleoHTbeBa n coaBrT. [2], dTOPUL BbICOKO
ahheKkTUBEH MPOTMB Kapueca, €Criv OH MOCTOSIHHO MNpu-

dndodoHmusna
— T

CYTCTBYeT B MOMOCTU pTa B ONTUMaribHbIX KOHLEHTpaLmsaX.
B ykaszaHHOM acnekTe, Mo UX MHEHWUO, MakCMMarbHbIM Bbl-
gereHmeMm MoHoOB Topa obnagalwT CTEKNOMOHOMEpPHbIe
LEeMEHTbI 1 Takne NnomMObupoBOYHbIE MaTepuanel Ha 6onee
BbICOKOM ypoBHe obecneuymBaloT COefMHEHNE C TKaHAMMU
3yba. Ha cerogHs, no AaHHbIM OTEYECTBEHHbIX aBTOPOB [3,
5], nsyyeHne apdHeKTUBHOCTN NPUMEHEHNSA CTEKITONOHO-
MEPHbIX LLlEMEHTOB C UCMOMb30BaHWEM MeTOAa aTpaBMaTtu-
YeCKO-BOCCTAHOBUTENBHOE NeYeHne NnpefcTaBnsieT Hau-
OOnNbLINA NHTEPEC U ABMSIETCA aKTyanbHON NpobneMoi.

LENb

Bbi6op onTumanbHOro Metoga nevyeHusi kKapmeca nocTto-
SIHHbIX 3yOOB C pasHOM CTENeHbl dManeBoN pe3nCTEHT-
HOCTWU Yy AeTel C BPOXAEHHbIMU HECPaLLEHNAMN BEPXHEN
rybwbl n HEOA.

MATEPUAINDbI W METOObI

[ns BbINONMHEHMS NOCTaBMNeHHbIX 3a4a4 obinn obecneno-
BaHbl 40 oeTel ¢ paclyenvHon rybel u HEGa B Bo3pacTe oT 7
no 15 net. C ucnonb3oBaHnem TecTa aManeBon Pe3nNCTeHT-
HocTu (TOP-TecTa) npoBoaMnack oueHka COCTOSHUS aMa-
neBOW MOBEPXHOCTU K KMCNOTHOMY Bo3gencTeuto. C aTon
Lenblo LeHTparnbHbIA pe3el, BEpPXHEN YenicTh odulianm
OT MArkoro 3y6HOro Hamneta, BbICyLUMBANM CyXUM BaTHbIM
TaMnoHoMm. 3aTeM Ha cepeauHy BECTUMOYNSAPHON MOBepX-
HOCTUK pe3ua anameTpoM 1,5 MM Ha 2-3 cekyHAbl MMNEeTKON
HaAHOCWUMNN MPOTPABOYHYK KkucrnoTy. [poTpaBky ybupanu
CyXMM BaTHbIM TaMMOHOM, MOCIle Yero y4acToK OKpallu-
Banu 2% pacTBOPOM METUIIEHOBOrO CMHEro. 3atem Cyxum
BaTHbIM TaMMOHOM CTUPAKLWNMUK OBMKEHUSIMUA CHUMANMU
KpacuTenb C MOBEPXHOCTU 3Manu LEeHTpanbHOro pesua.
Moa BNvsiHMEM KpacuTensi NPOTPaBEeHHbIA Y4acToK OKpa-
LMBancs B CUHUIA UBET Pa3nn4yHON MHTEHCUBHOCTM.

VMIHTEHCMBHOCTb  OKpaluMBaHWs 3ManeBoll MoBeEpX-
HOCTU oueHunu ¢ nomouwiblo 10-6annbHON OTTEHOYHOWN
Tunorpaduyeckon wkane cuHero useta. [pu MHTEHCUB-
HOCTM OKpacku amaneBol noBepxHocTn ot 1 go 3 6annos
obcnenoBaHHbIX AeTel ¢ paclenuHoi ryobl 1 HEbGa oTHO-
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Ta6bnuya 1. PacnpedesnieHue demeli c HecpauwieHusiMu 2y6b1 u Hé6a e 3asucumocmu

om ypoeHs amasieeol pesucmeHmHocmu u mMemoOda neyeHus Kapueca.

Table 1. Distribution of children with nonunions of the lip and palate depending
on the level of enamel resistance and method of caries treatment.

YpoBeHb 3ManeBoi Pe3NCTEHTHOCTH
lpynna geten BbICOKNI YMEpPEHHbIN HU3KNIN OYeHb HU3KUI
abc. k-BO % abc. k-BO % abc. k-BO % ab6c.
K-BO %
OcHoBHas 3 7.5 4 10,0 15,0 8 20,0
KoHTponbHas 2 5,0 4 10,0 12,5 20,0
Bcero 5 12,5 8 20,0 11 27,5 16 40,0

CWUNn K rpynne BbICOKOW Kapuecpe3nucTteHTHocTu, 4-5 ban-
NoB — YMepeHHOoW, 6-7 6annoB — HM3Kon, bonee 8 6annos —
OY€eHb HU3KOWM Kapnecpe3ncTeHTHOCTU (MakCumarnbHas ka-
precnoaBEePKEHHOCTD).

Cpeav geTei ¢ BpOXAEHHBIMU HECPALLEHUSIMU BEPXHEN
rybel 1 HEGa 0o Havana neyeHus kapueca 3y06oB npose-
OeHbl 6ecebl Mo NoBoAy hakTopax pucka BO3HUKHOBEHUSA
Kapuo3Hon ©onesHu, 3aTeM peanu3oBaHa npodeccuo-
HanbHas rurueHa nonocTu pTa B NOTHOM O6beMe.

Y peTvel ¢ HecpalleHusMu rybbl n HEGa aTpaBmaTuy-
HOe BOCCTaHOBUTEIbHOE fleYeHne NpoBOAMMOCH MOA KOH-
Tponem kapuec-getektopa (0,5-1,0% pacTBop OCHOBHOIO
dykcuHa B nponuneHrnukone). NpumeHeHne kapuec-ge-
TeKTopa No3BOMANO Waaswemy cnocody yganeHus Tonb-
KO HEXM3HECNOCOOHbIX TKAHEN KapMO3HOro o4ara u Makcu-
MarbHOMY COXpaHeHUIo TKaHew 3yba, CNoCOoBHbIX K peMu-
Hepanusaumu nocrne rny6okKoro hTopMpoBaHus.

B 3aBMCMMOCTM OT ypOBHSI 3ManeBoW Pe3MCTEHTHOCTU
HamMy NPOBOAWMOCH COOTBETCTBYIOLLEE I€YEHUE Kapu-
03HOro o4ara. Tak, geTsim ¢ Bbicokon (oT 1 go 3 6annos
OKpalnBaHusa) n ymepeHHon (4-5 6annos) amaneBon pe-
3MCTEHTHOCTbIO NPOBEAEHO TPaAMLIMOHHOE NeYeHne Kapu-
eca 3y6oB. [leTdm € HU3Kom (6-7 H6annoB) M O4YeHb HU3KOMN
(6onee 8 6annoB) kapnecpe3nCTEHTHOCTLIO NpPU NeYeHnm
26 3y6oB no nosoay kapueca (14 monsp n 12 npemonsp)
C Uenblo peMuHepanuayoLen Tepanmm Obin MCnonb3oBaH
meTon rnybokoro ¢rtopupoBaHus obpaboTaHHOW amanu
n geHTuHa npenapaTtom MydTopag («BnagMuBa», Benro-
poa). C aToi Lenbio chOpMUPOBAHHYIO N 0DE3XMPEHHYIO
KapuOo3Hyl MOMIOCTb CMayvMBanu annmmMkatopoM, Mponu-
TaHHbIM XWMOKOCTbIO AN NEPBOro TYLIMPOBAHUS, OCTaBnNsAs
Ha 30 cekyHA, nocne 4ero BbiCyLUMBanM Bo3gyxom. 3aTem
Takum e cnocoboM nNpoBOAUNM TyLIMPOBAHWE BTOPOWA
XXUOKOCTBIO C NOCNeayrLWMM BbICyLLUMBAHUEM CTPyel BO3-
ayxa. YkasaHHbIn MeTod noBTopsann 2-3 pasa C UHTepsa-
nom B 1 Hepent. B TeyeHne 3TOro BpeMeHn cchopmmnpo-
BaHHasa obpaboTaHHas kapuosHas nonocTb nnombéuposa-
nacb OEHTUHOM.

[Mocne okoHYaHWs Kypca peMuHepanuayLen Tepanmm
mMeToAoMm rnybokoro ¢rtopupoBaHus, Yepesd 2-3 Hegenu
BpeMeHHasa nnomba 3aMeHsnacb MOCTOSHHHbIM — CTEKI10-
noHomepHbim (Argion Molar AC). NpegnoyteHne npu Boc-
CTaHOBUTENbHO-PECTABPALMOHHON Tepanun Kapuo3HOoM
MofiocTU Ha3BaHHbIM MpenapaTtoM obbsACHAETCH TeM, YTO
COBPEMEHHbIN CTEeKITOMOHOMEPHbIN LemeHT Argion Molar
AC unmeeT BbiCOkOE copepxaHue cepebpa M BblAenso-
LMe aKTMBHbIE MOHbI (hTOpa, obnajatLme MakcuMmansHoe
NpoTMBOKapno3Hoe aenctaue. CoCTOsIHME MPONEYEHHbIX
NMOCTOSIHHbIX 3y0OB y AeTel C pacliennHon rydbl n HEGa
oueHnBanock vyepes 6, 12 n 24 mecsaua.

Cratuctnyeckyto 06paboTKy nonyyeHHbIX MaTepuanos
npoBOAUNM B KOMMbOTEPHON nporpamme Microsoft Excel.

Volume 21,

[ns onpegeneHvst CTaTUCTUYECKOW 3HAYUMOCTU cpegHe-
apumeTMyeckux nokasaTtenemn ucnonb3oBanu Kputepuin
CTblogeHTa.

PE3YINbTAThI

[MonyyeHHble pe3ynbTaTbl CBUAETENBLCTBYIOT O TOM, YTO
13 40 obcnenoBaHHbIX AeTel C BPOXAEHHbIMU HeCpaLleHu-
SIMU BepxHew rybbl n HéBa Tonbko y 5 (12,5%) yctaHoBneH
BbICOKMI YPOBEHb 9ManeBol Pe3nNCTEHTHOCTHU, OCTarnbHble
35 (87,5%) vmenn ymepeHHble, HU3KME N OYeHb HU3KMe
YPOBHS KapuecpesncteHTHocTu. Tak, 8 (20,0%) obcne-
[OBaHHbIX ObiN BbISBIIEH YMEPEHHbIM YPOBEHb 3MarneBow
peancTteHTHocTH, y 11 (27,5%) — Huskun ny 16 (40,0%) —
0OYeHb HU3KUI YPOBEHb PE3NCTEHTHOCTM.

Kak cnepyeT u3 M3noXeHHbIX Bble AaHHbIX, y 60nb-
WMHCTBa ob6cneaoBaHHbIX AeTeln onpegeneHa Hu3kas unm
OYeHb HM3Kas yCTOMYMBOCTb 3ManM K KMCIOTHOMY BO3-
pevicteuio (65,5%), UTO 1 NPOrHO3MpyeT pasBUTUE MHOXE-
CTBEHHOro kapueca 3y6oB 1 Tpebyet anddepeHLMpoBaH-
HOro noaxoga B 3aBMCUMOCTM OT YPOBHSA aManeBoun pesu-
CTEHTHOCTU K fle4eHnto 1 npodunaktuke kapveca 3ybos
y nny ¢ paclienunHom rybel n HEGa.

B 3aBMCMMOCTM OT ypOBHS 3ManeBoW Pe3MCTEHTHOCTU
U MeToAa nevyeHns AeTu pasgeneHbl Ha 2 rpynnbl. B KOH-
TPOIbHOW rpynne fieyeHne Kapveca NpoBoAUNY TpaanLn-
OHHbIM METOA0M: NpenaprupoBaHne Kapro3HOW NONOCTU NO
Bnaky, megobpaboTkon ¢ nocnegyowmum nnomompoBaHu-
eM cunmkogocdaTHbiM uemeHToM benauuH. B ocHoBHOM
rpynne y geten ¢ BbICOKON U YMEPEHHON aManeBon pesu-
CTEHTHOCTU Takxe NpoBOAWUNM TPaAULMOHHOE feyeHue
Kapueca, a cpeau AeTei C HU3KOM M OYeHb HU3KOW Kapu-
€CpPe3nCTEeHTHOCTM peanm3oBanu KOMMeKkc nevyebHo-npo-
dunakTnyeckoro metoaa (tabnuua 1).

Y peten ¢ BpOXAeHHbIMN HECpaLLEeHNsIMU BEPXHEN rybbl
1 HEBa KOMNMNEKCHbIN nevyebHo-NpodunakTU4eckuin MeToq,
Kapneconorn4yeckoro fie4eHnss peanusosanu B 3 Hanpas-
NeHunsix: nocrne npoBefeHust ypoka npodeccuoHanbHon
rMrmeHbl NONOCTM pTa U CeaHCOB peMuHepanuanpyoLen
Tepanuu, obpaboTaHHasi NONoCTb METOAOM MMWKPOMHBA-
3MBHOrMO NpenapupoBaHusa naombrpoBanacb CTEKIIOMOHO-
MepHbIM LleMEHTOM; MeCTHasl natoreHeTuyeckas pemuHe-
panuayollasa Tepanusa npenapatom [MydTopsa ocyllecT-
BINEeHa C Lenblo YKpensrneHns CTEeHOK 1 AHa obpaboTaHHoro
KapuosHoro Agedekta, NpodunakTukn peunamBmupyoLLero
1 BTOPMYHOTO Kapueca B OTAaneHHble CPOKM HabnoaeHus
nocrie HanoXeHus NOCTOSAHHOM NMOMObI; Y NUL, C HU3KON
N OYeHb HW3KOW 3ManeBOn pe3ncTeHTHocTu obwas narto-
reHeTnyeckasa Tepanus (pauuMoHanbHoe nutaHue, cobrto-
OeHne pexuma [HS, Ha3HavyeHne WMHOUBMAYanu3npoBaH-
HOro MeAMKaMeHTO3HOro fieYeHns — Nocne KOHCynbTauum
C COOTBETCTBYOLWMMN creunanucTamm Bbinn HasHaveHsbl
npenaparbl KanbLus, BUTAaMUHHbIE KOMMNMEKCbl 1 Npobuo-
TUKM 2-3 pasa B AeHb nocre eabl) Obina HanpaeneHa Ha no-
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Tabnuua 2. YactoTa BbisBNeHUst 4eddekToB NoMOUpoBaHMSA NOCTOSHHBLIX 3y60B y AeTen ¢ HecpalleHusaMu rybbl 1 HEGa (gons
OT YUCMEHHOCTU rpynnbl, B %).
Table 2. Frequency of detection of defects in filling permanent teeth in children with nonunions of the lip and palate (proportion
of the group size, in %).

Cpok HabntogeHus, mecs

[pynna geten edekTbl NIomMOnpoBaHus
py A Hed p 6 12 o4
BTopuyHbIl kapuec - - 14,927
OcHoBHas Hapywenue kpae- - 1,240,8 7,541,2
BOW NPOHML@EMOCTH
Bcero ocrnoxHeHumn - 1,240,8 22,4+3,9
BTopu4HbIl kapuec 6,7+1,4 14,415 28,7429
KoHTponbHas Hapyuwienme kpae- 1,5+0,81 8,4+1,3 22,3427
BOW NPOHMLL@2EMOCTH
Bcero ocnoxHeHumn 8,2+2,21 22,842,8 51,0+5,6

BbllWEHNE Hecneundnieckon pe3ancTeHTHOCTN opraHnama
1 NOBbILLEHNS €e CTONKOCTU K BO34eNcTBUIO 0bWmx Hebna-
rONpPUATHBIX (PaKTOPOB.

OTpaneHHble pesynbTaThl NEYeHUs Kapueca NOCTOSH-
HbIX 3yOOB y AeTel C BPOXAEHHbIMU HECPALLEHNAMUN BEPX-
Hen rybbl 1 HEGa n3noxeHsl B BuAe Tabnuvubl (Tabnuua 2).

Kak cB1aeTenbCTBYIOT MOMyYEHHbIE AaHHbIE, NOCNe Ha-
NOXEHUSA CTEKITOMOHOMEPHOTO LIEMEHTA B OCHOBHOW rpyn-
ne obcnenoBaHHbIX AeTen vyepes 6 n 12 mecsueB He BU-
3yanun3mMpoBanocb Hanu4ine BTOPUYHOTrO Kapueca B nporne-
YeHHbIX 3ybax, a cnycTda 24 mecsua nocrne HanoxeHus Ha-
3BaHHOM NNoMObl Kapneconorniyeckne OCrNoXHeHNs B BUae
pa3BUTUSA BTOPUYHOrO Kapueca obHapyxeHbl B 14,9+2,7%
crnyvaes.

B ocHOBHOW rpynne nauvMeHTOB APYron BUA Kapueco-
NOrNYEecKoro OCMOXHEHUS B BUAE HapyLleHuWe KpaeBoro
npuneraHns HanoXeHHbIX NomMo Yepe3 6 MecsLEeB He OT-
mMe4yarnoch, ogHako 4yepe3 12 mecsues ObINoO 3aperncTpu-
poOBaHO B MMHMMalbHbIX 3HAYE€HUSIX, COCTaBMsAS B cCpea-
Hem 1,2+0,8%. 3Ha4yeHne JaHHOrO OCMOXHEHUs vyepes 24
Mecsla nocrne HanoXeHUs CTEKITIOMOHOMEPHOro LemMeHTa
yBenuyunsanock o 7,5+1,2%, 4to B 6,25 pa3 6onblue, no
CpaBHEHMIO C NpeablayLUM CPOKOM HabnoaeHus.

MHaga TeHOeHUMs B HebnaronpMsaTHOM HanpasneHue Ha-
6nofanack y neTer KOHTPonbHOM rpynne. Tak, kKapuecono-
rmyeckoe OCroOXHeHue B BUAE BTOPMYHOro kapueca 6binio
obHapyxeHo crnycTd 6 MecsLeB Nocre HanoXeHUs Kak cTe-
KIOMOHOMEPHOW, TaK U TpaauLMOHHON Nombbl y 6,7+1,4%
[eTeln ¢ paclenvHon rybbl n HéEba.

YacToTa nposiBNeHnss BTOPUYHOro Kapueca yepes 12
MecsLIEB NOcne HanoXeHus BbllleHas3BaHHbIX NAomM6 Ao-
cturna 14,4+1,5%, yBenvuunBas B 2,2 pasa Nno CpaBHEHWIO
C npeabiaywuM cpokom HabniogeHus. Yepes 24 mecsua
HabnogeHns 3HaYeHne nccneayembix nokasaTenen cocra-
BUJ10 COOTBETCTBEHHO 28,7+2,9% 1 4,3 pasa no cpaBHEHUIO
C nepBoOHayarnbHbIM CPOKOM (6 mec.) HabnogeHns. B aTux
e cpokax HabnogeHus HapylleHue KpaeBoW MpoHuuae-
MOCTW paHee HasnoXeHHbIX nrom6 coctasuno 1,5+0,81%,
8,4+1,3% 1 22,3+2,7% COOTBETCTBEHHO Yepe3 6 MecsLeB,
cnycTts 12 mecsaues 1 Yyepes 24 mecsua, yBennimMBasch B 6
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n 15 pas B nocneayLme cpokn HabnogeHns, no cpaBHe-
HWIO C NepBOHaYanbHbIM CPOKOM (6 Mec.) HabnoaeHNS.

OBCYXOEHUE

[MpoBeAeHHBIMN MCCNENOBAHUAMM YCTAHOBMEHO, 4TO
npu rrnybokom TOpMpoBaHMM npenapatoMm rnydTopas
npovcxoanno rnybokon MuHepanusauuu, cnocobCTByto-
Len repMeTusauMy MUKPOTPELLUMH 3Manu U KaHanbLeB
AeHTuHa. B gaHHoM cnyyaeB obpasylollasica repMeTumau-
pytowas cybctaHuma obecneunBaeT ahdekTMBHYO 3a-
LWNTY AEHTUHA WM Nynbhibl OT BP€AHOro BO3AENCTBUSA Ael-
CTBYHOLUMX areHToB Ha rpaHuue «3yb-nnombax». lepmetn-
3vpylolasa npoknagka, bnarogaps voHam megu B coctaBe
rnydgTopas, obnagaetr JonroBpeMeHHon GakTepuunaHon
aKTUBHOCTbIO, @ BXOASLLAs B COCTaB XUAKOCTU MMOPOOKNCh
meaun obnapaet 6onee MOLHOW AE3NHDULMPYHOLLEN CU-
non. IMeHHo no 3ToW NpuUYnHE HaHEeCEeHHas XUAKOCTb Ha
OHO M CTEHKMN CPOPMUPOBAHHONM KapnO3HOM NONocTu y ae-
Ten OCHOBHOW rpynne cnocobcTBOBano npefoTBpalleHne
BTOPUYHOrO Kapueca B bnuxanwime n otganeHHble Cpoku
HabnogeHus.

ATpaBMaTMYHO-MHBA3WBHbI METOA NpenapupoBaHus
Kapuo3HOW MofocTu, pemMuHepanusaumm obpaboTaHHON
nonocTn rnygTopdaoM, OTCPOYEHHOEe nrnomGupoBaHue
C NpoMNaKkTUKOM BTOPUYHOIO Kapueca, ¢ nocrneaywmm
NNomMoupoBaHMeM CTEKNIOMOHOMEPHBLIM LieMeHTOM Argion
Molar AC, cogepxallnum akTMBHblE NOHbI (DTOpa, OKa3biBa-
0T KaprecnpodunakTU4eckoe N peMrvHepanuaytollee Bo3-
[encTeue B TedeHne 24 mecsla HabnogeHus.
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PereHepauunsa anukanbHoun o6nactn 3yba nocne
NeYeHNA [EeCTPYKTUBHOrO NepnoaoHTNTA
C pe3opb6bumen LemeHTa

© MuHkuH B.B.!, BopoHos V.A%

'YacTHas npakTuka, Poccus

2 POCCUINCKIIN yHMBEPCUTET ApYGbl Hapoaos, Mockea, Poccus
Pestome: [lecTpykTMBHbIE M3MEHEHUSA B TKaHsAX 3yba n nepnodoHTa BrekyT 3a cobow pe3opbumnio TBepabiX TkaHen 3yba
B anvkanbHon obnacTu.
Llenb. BbisiBreHne ¢ NOMOLLbI0 CKaHUPYIOLLErO 3MEKTPOHHOIO MMKPOCKONa MOPOMOrM4eCcknx M3MeHEeHUN B TKAHAX KOPHSA
C AECTPYKTUBHBIM NEPUOAOHTUTOM M ABMEHUSAMM pe3opbLmmn nocne NnpoBeAeHHOro nevyerns 3yba kanbLumMncoaepxanmm
npenapaTtamu.
Mamepuanbl u memoOdsi. WccnepgosaHne 3y6oB, npolwegwnx nevyeHne AeCTPYKTUBHbIX (pOpM nepuopoHTUTa C
anukaneHon pes3opbumeirn NPoBOAUNM C MOMOLLBI CKaHMPYKOLEro 3rekKTPoHHOro Mukpockona JSM-6490LV (JEOL,
Anonwns) ¢ aHeproancnepcunoHHon npuctaskonn INCA Penta FETx3 (OXFORD Instruments, AHrnus).
Pesynbmamsl. B anvkanbHOM OTAene KOPHS pacnonaraetcs SA4eUCTbii CMELUaHHbIN CAOUCTbIA LUeMeHT. [eHTuH n
OEHTUHHO-LeMEeHTHas rpaHnLa BbICOKO KanbLMHMPOBaHbI. [ToBepx HUX pacnonaraeTcs KNeTOYHbIA LeMEHT C naKkyHamm
uemeHTobnacToB. Penbed 30HbI GECKMETOYHOro LieMeHTa MMeeT BONHOOOpasHylo CTPYKTYpYy, COCTOMT U3 MAOTHbIX
KonnareHoBbIX BONTOKOH C BbICOKMM cogepXaHuem kanbums. MNpu HapyxHon pe3opbunm KopHSA Mbl Habnogaem obwWnpHyto
AeCTpyKLMio crnos LemeHTobnactoB. BHYTpu anukanbHOro otBepctus Gbin obHapyxeH y4yacTok HOBOOOpa3oBaHHOIo
uemMeHTa. Ha anukanbHOW MOBEpXHOCTW, rae pe3opbuusa oxsBaTbiBana CNoOW AEeHTUHA, HaxoAuNcs y4acTOK BHOBb
o6pa3oBaHHOro LemeHTa. Ero KneTtoyHbI CON COCTOAN M3 KMETOK OKPYrnon hopMbl BO3BbILLAKOLWMXCS HaA TKaHbIO
OAHOPOAHON CTPYKTYPbI, MaBHO NepeTeKkatoLen B ryb4aTyto TKaHb HAMUHAIOLLY0 KOCTHYIO.
Ob6cyxdeHue. MOXHO NpeanonoXuTb, YTO ANMTENBHOE NCMOMb30BaHWe KanbuuiicodepXallmx npenapaToB NpMBOAUT K
KanbLUWHO3Y. Hannyme nnoTHON COeANHUTENbHON TKaHN B MEPUOJOHTE CBUMAETENbCTBYET O pereHepaTuBHbIX NpoLieccax.
KoHTponb obpa3oBaHus LemeHTa ocTaeTcs HeonpeAeneHHbIM.
Bbigo0bl. Bo3amMOXHO Mbl HabnogaeM penapaTvMBHY0 aTUMMYHYO pereHepaumio LeMeHTa anukanbHOro yyacTka KOpHS
3yba. KanbuuHo3 geHTMHa. B GOKOBbIX yyacTkax anukanbHOW 0BnacTu HapyXHbIA CrOW LemMeHTa C OTCYTCTBMEM
uemeHTobnactoB. OTMEYEHO yBenuyeHwe TOMWMHbI LuemMeHTa. MOoXHO npeanonoXutb, 4YTO Habnogaem sBneHue
ocTeoreHesa B y4acTke CUNbHOW pe3opbumn.

KnioueBble cnoBa: 4eCTPYKTUBHbIN NEpUOgOHTUT, pe3opbuns LLeMeHTa, pereHepayms.

CraTtbs noctynuna: 05.10.2023; ucnpaenexa: 13.11.2023; npuHaTa: 14.11.2023.

KoHdnukT nHTepecoB: ABTopbl coobLatoT 06 OTCyTCTBUM KOHNIUKTA MHTEPECOB.

BnarogapHocTu: ®nHaHcMpoBaHne U UHAUBMAYaNbHbIE GriarogapHoOCTV AN AeKNapupoBaHUS OTCYTCTBYHOT.

OnsauntupoBaHua: MuHknHB.B., BopoHoB . A. PereHepauusi anmkanbHo obnacTtu 3ybanocne ne4yeHns 4eCTPYKTUBHOTO
nepuooHTUTa C pe3opbumrel uemeHTa. dHaodoHTUs today. 2023; 21(4):268-275. DOI: 10.36377/1683-2981-2023-21-4-
268-275.

Regeneration of the apical region of the tooth
after the treatment of destructive periodontitis
with cement resorption

© Vladimir V. Glinkin', Igor A. Voronov?

Private Dental Practice, Russia

*RUDN University, Moscow, Russia
Abstract:
Aim. Destructive changes in the tissues of the tooth and periodontium entail resorption of the hard tissues of the tooth in
the apical region.
The goal is to identify morphological changes in root tissues with destructive periodontitis and resorption phenomena after
the treatment of the tooth with calcium-containing preparations using a scanning electron microscope.
Materials and methods. Examination of teeth treated for destructive forms of periodontitis with apical resorption was
performed using a JSM-6490LV scanning electron microscope (JEOL, Japan) with an energy-dispersive attachment INCA
Penta FETx3 (OXFORD Instruments, England).
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Results. In the apical part of the root there is a cellular mixed layered cementum. The dentin and the dentin-cementum
junction are highly calcified. On top of them is cellular cement with lacunae of cementoblasts. The relief of the zone of
cell-free cement has a wavy structure, consists of dense collagen fibers with a high content of calcium. With external root
resorption, we observe extensive destruction of the cementoblast layer. An area of newly formed cementum was found
inside the apical foramen. On the apical surface, where the resorption covered the dentin layer, there was an area of newly
formed cementum. Its cellular layer consisted of round-shaped cells rising above the tissue of a homogeneous structure,
smoothly flowing into the spongy tissue denting the bone.

Discussion. It can be assumed that prolonged use of calcium-containing drugs leads to calcification. The presence of dense
connective tissue in the periodontium indicates regenerative processes. The control of cement formation remains uncertain.
Conclusions. Perhaps we are seeing a reparative atypical regeneration of the cement of the apical part of the tooth root.
Dentinal calcification. In the lateral parts of the apical region, there is an outer layer of cementum with no cementoblasts. An
increase in the thickness of the cement was noted. It can be assumed that we observe the phenomenon of osteogenesis in

the area of strong resorption.

Keywords: destructive periodontitis, cement resorption, regeneration.
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BBEOEHUE

MwukpoGbl N TOKCUHBI M3 KOPHEBOTO KaHana, nonagas
B NepuUOAOHTanNbHYIO TKaHb, BbI3biBAOT BOCMaNUTENbHbIN
npouecc [1]. MNpu aToM NnponcxoauT Takxke MHTEHCMdUKa-
uus npoueccoB pes3opbuun. [JecCTpyKTUBHbIE U3MEHEHUS
B TKaHsX 3yba 1 nepnogoHTa BNnekyT 3a cobon pesopbumio
TBepAbixX TkaHew 3yba B anukanoHom obnacTtun. HapyxHas
pe3op0buus KOPHSA BOCNANUTENbHOMO XapakTepa cuntaeTcs
Hanbonee arpeccrBHbIM BUAOM natonoruu [2]. Mpu Bocna-
NUTENbHOM npoLecce 3TO NPOUCXOANUT B pe3ynbTaTe BKII0-
YeHMs 3alUTHBIX cun opraHuama [3]. B HekoTopbIX cny-
Yyasix obHapyxuBatTCcs AedekTbl B AEHTUHE anukanbHOW
30HbI [4]. XOTS COBPEMEHHbIE UCCIEe40BaHUS Ha XUBOTHbIX
N KINMHUYECKne HabniogeHns NOATBEPXKOAI0T BO3MOXHOCTb
pereHepaumu TKkaHel anukanbHom obnactu [5] cumTtaeTcs,
YTO LEMEHT He noaBepxeH pemogenupoBaHuto [6]. OcTa-
€TCS HEeBbISICHEHHBIM BOMPOC BO3MOXHa N pereHepauns
ueMeHTa npu OecTPYKTUBHbIX dopmMax NepuofoHTUTOB
C TsKensiMy opmamu pesopbunn.

LlemMeHT cuntaeTca OMHaMUYHOW U aKTUBHOW TBEpPOOM
TKaHblO, NMOCTOAHHO ObpasyloLenca nNpu pasnuyHbIX CO-
CTOSIHUSIX, TAKMX Kak CTapeHune, pasnunyHble 3aboneBaHus,
rMNEepOoKKITO3MOHHOE AaBneHuve. Tak, Hanpumep, B criyvyae
nopaxeHus 3y6oB 1N ux npopesbiBaHUs yBenMynBaeTcs
TONWMHA LemeHTa B ero anukanbHon TtpeTtun [7]. Kpome
TOro, uemeHT obpasyeTca nNpu pereHepaunm TKaHu nepwu-
O[IOHTa, XOTA U He pemMoenupyeTcs Takum e obpasom,
Kak kocTb. LiemeHTOoGNnacTbl BeipabaTbiBaloT OpraHnyeckuin
MaTPUKC LeMeHTa (LEMEHTOMWA), COCTOSALLNIA N3 KONMareHo-
BbIX BOJTOKOH M OCHOBHOTO BellecTsa [8].

YTo pasBmBaeTcs LeMEeHT UNu LeMEHTONOA00Has TKaHb.
HabnopgaeTca npouecc penapauun unm pereHepaumi. Ha
CerofHsLWHNN AeHb BOMNPOC Kakas 13 3TUX TKaHen HavnHa-
€T pas3BMBaTbCs NOCMe Ka4yeCTBEHHOro NpoBEAEHHOro re-
YeHNsI OCTaeTCs OTKPbLITLIM MO PSAY MPUYWH:

1 — BOCCTaHOBIEHMWE LieMeHTa OXBaTbIBaeT ANUTENbHbI
NPOMEXYTOK BPEMEHM;

2 — BOCCTaHOBUTENbHbIA NPOLECC 3aBUCUT OT MHOIMX
WHAUBUAYaNbHbIX (DAaKTOPOB OpraHMaMa Kaxaoro MHAVBU-
Ayyma;
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3 — ecnu NpoBOAWTbL UCCIeQOBaHUsl Ha XMUBOTHBIX, TO
BEPOSATHOCTb TOTFO, YTO Y PasHblX XUBOTHbIX U Yenoseka
O[MHaKOBbI BUOXMMUYECKUNIA U XUMUYECKWIA COCTaB TKaHM
LemMeHTa mMana;

4 —HEeBO3MOXHO 3aCTaBUTb NALUEHTOB SBMATLCSA Yepes
OnpefeneHHblii MPOMEXYTOK BPeMEHU AenaTb KOHTPOIb-
Hble UCCNefoBaHUS;

5 — N0 3TMYECKUM HOPMaM Mbl HE MOXEM MPEeLnoX1Tb
nauueHTy yaanuTb paHee KauyeCTBEHHO NpOorieYeHHbIi 3y6
ANs ero uccnefoBaHus;

6 — CyLLecTByEeT BEPOSITHOCTb, YTO BOCCTAHOBIIEHME TON
UMM MHOW TKaHW B OpraHuM3Me 3af0oXeHO reHeTUYecku, Ho
He (haKT, YTo pasBUTME ITOW TKAHU COBMagaeT C npouec-
COM BOCCTaHOBEHUS.

Pe3opbunoHHasa kapTuUHa XapakTepu3yeTCsa BbICOKOM
HEeOOHOPOAHOCTLI. [103TOMY Mbl HE MOXEM C MOJTHON
YBEPEHHOCTbLIO 3a8BUTb O MpeacKkasyemMoM npolecce pe-
reHepauum LemMeHTa. 3HaHuMe Mopdonorum obnacTten
pe3opbunn 3yboB Heobxoammo Anst ycnexa SHAOOOHTU-
yeckoro neyveruda [9]. CuntaeTcs, 4TO NPOrHo3 3y6oB C pe-
30pbumnen KopHS COMHUTENbHbIA, 6e3 TepaneBTU4ecKoro
BMewlaTtenbctBa HebnaronpuaAtHoid [10]. JononHuTenb-
Hble NpeuMyllecTBa B KOHTpOne M redyeHun pesopbumm
BOCMNanNUTENbHOrO xapakTepa AatT Kanbuuicogepxaime
npenapatbl. B nutepatype B nocnegHue rogbl NosBRASIOT-
cH paboTbl O KNMHUYECKMX CNyYasix, CBUAETENbCTBYOLNX
0 bnaronpuAaTHOM ncxoae nevyeHms 3y60B ¢ sBNEHNAMHU pe-
30p6uun [11]. Pukcaumns GnaronpusITHOro Ucxoaa OCHOBa-
Ha Ha PEHTreHOoNorn4ecknux 1 MopONOrMYeCcKuX AaHHbIX.

UEJb

BbIsiBNeHNe C MOMOLLbIO CKaHMPYIOLIEro 3NEKTPOHHO-
ro MMKpockona MopdOrorMyeckux M3MeHeHuin B TKaHAX
KOPHSA C OECTPYKTUBHbIM MEPUOAOHTUTOM U SABMEHUSIMM
pe3op6uumn nocre NpoBeAeHHOro neyveHns 3y6a KanbLuii-
cogepxxaliMmm npenapaTtamMm.

MATEPUATIDbI U METO[bI

C uenblo M3y4yeHns BHelLHen pe3opbunn 1 COCTOAHUS
TKaHel NepuoaoHTa anukanbHon obnactu KopHsa 3yba bbin
uccneposaH Mukpopensed 3 3yb6oB paHee nevyeHHbIX No
noBoAy AeCTPYKTMBHbIX (hOPM anukanbHOro NepMopoHTM-
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Ta. B npouecce neveHuns ncnonb3oBancsa Ans BpEMEHHOro
nnoMmbupoBaHna Kanbuuncogepxawmm npenapat «Anek-
COEHT», @ ANs NOCTOSIHHOro Nom6upoBaHus — «TpUOKCK-
neHT». 3ybbl 66Ny yaaneHsl No opToneauvyeckMM nokasa-
HUAM. ViccnegoBaHusi NpoOBOAMAN METOLOM CKaHMpYHOLWEn
3NeKTpOHHON Mukpockonun (CAM) ¢ npmeHeHneM MUKpo-
PEHTreHoCneKkTpanbHOro aHanuMaa C NMOMOLLbI CKaHUpYy-
IOLLEro 3neKTPoHHOro mukpockona JSM-6490LV (JEOL,
AnoHusa) ¢ aHeproancnepcnorHHom npuctaskon INCA Penta
FETx3 (OXFORD Instruments, AHrnus), npeaHasHa4yeHHOn
Ons NpoBeAeHNst MUKPOPEHTreHOCNEeKTPanbHOro aHanumaa.

lMocne usBneyeHns 13 nonoctn pra 3ybbl nomelianu
B AVCTUNNMPOBAHHYIO BOAY M [OCTaBNANW Ans nposefe-
HUS uccneposaHuin. 3atem obpasubl 06e3BoxMBanu npu
KOMHaTHOWM TemnepaTtype B CNupTax Bo3pacTalLlen KOH-
ueHTpauum: 1-e — 70% stunosbeii cnupTt, 2-e — 80%, 3e —
96%. Ha kaxpgon ctagum obe3BoxuBaHus o6pasubl Bbl-
aepxuBanu 5 yaco. QkcneprmMeHTanbHble 06pasLbl CyTKu
BbICYLLUMBANN Ha BO3A4yxe B GeCnbINbHbIX YCNOBUSX U MPpU-
Kpennanu uccnegyemMon noBepxHOCTbI0 BBEPX NPW NOMO-
LM YrnepoaHOro TOKOMpPOBOASLLEro ABYCTOPOHHEIO CKOT-
ya K cneumanbHOM NoAcTaBKe, KOTOPYIO yCTaHaBNMBanu Ha
npegMeTHbIN CTONMK MUkpockona. [ina obecneyeHuns anek-
TPONPOBOAHOCTM MOBEPXHOCTb MCCNeayeMoro matepuana
HaMbINANW yrnepoaoM A0 TonwmHbl 150 aHrctpem B Baky-
yMHOW ycTaHoBke BYT1-5A. MNocne atoro 3ybbl nomeLanu
B KOMOHHY CKaHMpPYIOLLEro 3NeKTPOHHOro MMKpockona,
roe cospaBanu paspexeHue (4-5)x10-5 Ma. B pesynbrate
BO3J4eNCTBMA Ha obpasel, 3MeKTPOHHbIA MYyYOK Bbi3biBan
dopmMupoBaHMe HEKOTOPbIX MPOAYKTOB B3aMMOLENCTBUSA,
perncTpaumsi Kotopbix (BTOpuYHble anekTpoHbl (SEI), 06-
paTHO paccesiHHble anekTpoHbl (BEI), xapaktepucTtuue-
CKOe pEeHTTeHOBCKOE W3rnyyeHue) nossonsana nonyyaTb
Heobxoaumyo uHdopmaumnio 06 nccnegyemom obpasue
[13]. Mo okoH4YaHMM nccnegoBaHMs o0bpasLoB NPoOBOAUNM
aHarnua nomny4veHHbIx oTorpaduin 1 pesynbtaToB aHanunsa
npv nomoLum nporpammel Excel.

PE3YINbTAThI

Wcenegya ¢ nomowbto COM 3yObl, paHee neveHHble
NMo MOBOAY [OECTPYKTUBHOIO MNEpUOdOHTUTA C SABMEHUs-
MU pe3opbummn KanbuuicoaepXaluMy npenapatamu, Mbl
OBOHapyXunu yepeayroLmnecst Croun KneTovyHoro n beckne-

20kV X250

100t x\ 10 68 F

TOYHOrO LieMeHTa. Bo3amMoxHO, Mbl Habnwgaem A4eucTbin
CMeLLaHHbIN cnoucTbi uemeHT (CMSC). OToT LieMeHT pac-
nonarasncs Ha anukanbHON U 6OKOBbLIX MOBEPXHOCTSIX anu-
KanbHOro otaena kopHs (puc. 1a, b).

B anukanbHon obnactn mbl Habnogaem BbICOKYHO CTe-
neHb pes3opbumo BNNOTb A0 AeHTuMHa. Ha GokoBbix no-
BEPXHOCTSIX MPUCYTCTBYET OTIIOXEHME KaK KNeTOYHOro, Tak
1 6eCKNeTo4YHOro LemeHTa, MPUKPENIEHHOro NoCpeacTBOM
OEHTMHHO-LEMEHTHOW TpaHuLbl K KanbUMHUPOBAHHOMY
OEHTUHY anukanbHow obnactu. BonblMHCTBO AEHTUHHbBIX
KaHanbueB KanbuuduumpoBaHbl (puc.2 a). JeHTUHHO-Le-
MEHTHas rpaHuua AO0CTaTOYHO KanbLuHUpoBaHa (puc. 2
b). B aToM yyacTke npocmaTpmBaloTCA Kak AEHTUHHbIE Ka-
HamnbUbl, TaK U BOJIOKHA LeMeHTa. OTO 30Ha MEPBUYHOIO
6€eCKNeToYHOro LemeHTa, BbICTUNALWEro AEHTUH.

[MoBepx AEHTMHHO-LEMEHTHON rpaHunLbl pacnonaraeTcs
KNETOYHbIVA LIEMEHT, B KOTOPOM YETKO BUOHbI NaKyHbl Lie-
MeHTobnacToB. Ero lwmpmnHa cooTBETCTBYET HOPME U Kore-
6netca ot 96,03 po 111,25 ym. MNMNOTHO pacnonoXeHHble
HoBOOGpa3oBaHHbIe Nyyky hnbpunn konnareHa obpasytoT
BOrHYTOCTb, B KOTOPOW ynakoBaHbl LLeMeHTOUNTbI, MpOon3-
BOASALLME MaTpULYy KNETOYHOro BHYTPEHHErO BOMOKHUCTO-
ro uemeHTa (CIFC). Bce aTo cBMAETENBLCTBYET O TOM, YTO
matpuua CIFC ewe He MuHepanuM3oBaHa ABNAACH npeve-
MeHTOM. B 3TOM cnoe konnareHoBble BOSIOKHA He UMELT
YeTKOW HanpaBfneHHoCTU. B obnacTax, roe LeMeHT oYeHb
TOMNCTbIN, LEMEHTOLMTbLI HE BCcerga NpuCcyTCTBYHOT B Naky-
Hax. OTO cBA3aHO C TeM, 4YTo B Bonee rmyboKnx crosix oHu
He nonyyawT LOCTaTOYHOro NUTaHUA ANs BbbkMBaHus. Mo-
3TOMy Haps4y € 3anofHEHHbIMU Mbl Habnwaanu onycTes-
LWwre nakyHsl (puc.2 c). B aTon 3oHe Habnogaem Hanuyne
0eCcKNeToYHOro/KNneToyHoOro BHYTpeHHero cubpouemMeHT-
Horo maTpukca (AIFC/CIFC).

3atem cnepyet 6enecas nonoca, cocToswas nu3 yepe-
OYIOLWMXCA NMOTHO PacrofoXeHHbIX napannensHo Apyr
apyry nonoc (puc.2 d). 91o 6ecknetoyHas 3oHa. Beposar-
HO, Mbl Habn4aeM NOABEPrLLYOCA MUHEpPanu3aLlmm nomno-
Cy BONOKHa, aBnsaowenca matpuuen AEFC. Ee wupuHa ot
~33 ym go 50,37 ym. Ha pucyHke 1 (a, b) BuaHbl ABe Takme
KanbunuumMpoBaHHbIe NOMNOCHI, OAHA U3 KOTOPbIX MeHee
BblpaxkeHa. Mexay aTMMu nonocamu HaxoguTcs 3oHa 6ec-
KNEeTOYHOro BHyTPEHHEro BOMTOKHUCTOrO LIeMEHTa, LUMpuHa
KOTOpOW B yyacTke uamepeHuss Bapbupyet ~39,53-71,20

AT s & EAW PRI et r RS ES

Puc. 1. LlemeHT B anukanbHoli obnactu 3yba ¢ 4eCTPYKTUBHbLIM NEPUOAOHTUTOM C ABNEHUAMM pe3opoumnu
(a). BokoBoIi yyacTok anukanbHOW 06nacT KOpHA 3yba ¢ AeCTPYKTUBHLIM NEPUOAOHTUTOM C SIBIIEHUAMM
pe3op6uuu (b). CAM. KoHTpacT B BEC anekTtpoHax. YBenuyenue: x 250 (a); x200 (6).

Fig. 1. Cement in the apical region of the tooth with destructive periodontitis with resorption phenomena
(a). Lateral area of the apical region of the tooth root with destructive periodontitis with resorption
phenomena (b). SAM. Contrast in BEC electrons. Magnification: x 250 (a); x200 (b).
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1)

Puc. 2. KanbundmuupoBaHHble AeHTUHHbIE KaHanblbl (a). Y4aCTKM KNeTOYHOTO LieMeHTa y LieMEeHTHO-AeHTUHHOM FPaHunLbl

20kVe X2,5000 = 10um

-

(b). KneTouHblii uemeHT. LleMeHTOUUTLI B NaKyHax, OKpPYXXeHHble MaTPMKCOM KonnareHoBoro uemeHTa (c). MuHepanusoBaHHas
nonoca BonokHa (d). CAM. KontpacT B BEC anektpoHax. YBenuuenue: x1000 (a); x1000 (b); x5000 (c); x2500(d).

Fig. 2. Calcified dentinal tubules (a). Areas of cellular cementum at the cementodentinal junction (b). Cell
cement. Cementocytes in lacunae surrounded by a matrix of collagen cement (c). Mineralized fiber band
(g). SAM. Contrast in BEC electrons. Magnification: x1000 (a); x1000 (b); x5000 (c); x2500(d).

Um. Btopas Genecasi monoca 3Ha4YMTENbHO Yyxe npepnbl-
ayuwen. Ee wmnpunHa B mectax 3amepa coctasnsiet ~21,30-
23,53 ym. Hag Hen pacnonoxeH criefyoLwmnin Crion Hapyx-
HOro 6eckfieTo4YHOro LeMeHTa.

Penbed 30HbI 6ECKNETOYHOrO LEMEHTa MMeeT BOJHO-
o6pasHylo CTPYKTYpY, COCTOUT M3 NINOTHbIX KOMMareHoBbIX
BOJIOKOH (puc.3 a). OTOT Crnon BHELIHEro BOJIOKHUCTOrO
uemeHTa (AEFC) OOBOMbHO LUMPOKUN, UMEET SYEUCTYH
CTPYKTypy. Ero wupuHa ~100 ym. BonokHa 6eckneTto4yHoro
LEeMEHTa MOKPbITbl MaTPUKCOM C MENKUMU BKITHOYEHUAMU
6enkoBol NpUpoabI.

CHapyXun KopeHb NOKPbLIT NEPUOLOHTOM, NPEACTaBMNEH-
HbIM B OCHOBHOM MSIOTHOW BOJTIOKHUCTOW CO€AMHUTENBHON
TKaHblo (pnc.3 b). Ha pucyHke 4eTko BUAOHbBI MecTa «Cue-
NNeHnsi» TKaHel NepuoAoHTa M LieMeHTa B €AMHbINA KOHIIO-
mepar. [NloBepx aToro cnod pacnonaraetcs 6onee ceetnas
1 BU3yanbHo 6onee pbixnas nornoca nepuogoHTa, BeposT-
HO, cofepallas He3penble KonnareHoBble BOMOKHA.

Ha noBepxHoCcTu uemeHTa B GOKOBOM yyacTke KOpHS
anukanbHon obnacTtu He Oblno o6HapyxeHo LemeHTobNa-
cToB. Mpu HapyxHON pe3opbunn KOpHSA Mbl Habngaem 06-
LUMPHYIO AECTPYKLMIO CNos LleMeHTobnacToB.

BeposiTHO, Mbl HabnN4aeM NOSIBNEHNE CUMBHO KanbLm-
HMpOBaHHOro HoBOOGpa3oBaHHOro LemeHTa. Pesopbupo-

Volume 21,

BaHHbIA AEHTUH, NO-BUAMMOMY, 3aXKMUI1, MOKPbIBLUNCHL CHa-
pyxun 6eCKneTo4YHON BOTOKHUCTON TKaHbIO.

B obnactu anvkanbHOro OTBEPCTUS, KOTOpoe Oblno
paclmpeHo 3a cyeT pe3opbTnBHOro npouecca, 6binm 06-
Hapy>XeHbl Kak y4YacTKu paHHen pe3opbumn uemMeHTa, Ox-
BaTbiBalLiMe BCe criou LemeHTa (puc. 1 a), Tak n mecta
pereHepauuun LemeHTa (puc.4 a). Y Bxofa B anukanbHoe
OTBEPCTUE CO CTOPOHBI KOPHEBOTO KaHana 6bin o6HapyKeH
y4acTok HoBoobpa3oBaHHOro LemeHTa (puc. 4 a, n). OgHow
CTOPOHOW OH OblN NPUKPENIEH K AEHTUHY KOPHS 3yba no-
CPEeACTBOM LEMEHTHO-AEHTUHHOIO COEAMHEHMS, a C Apy-
rol CTOPOHY rpaHuyun ¢ aHgorepmeTkom. Crnon LemeHTa
OblN1 JOBOMBHO LUMPOK KHAPYXXU anukanbHOro OTBEPCTUSI
M NOCTENEHHO CyXXarcsl, CXOAs Ha HeT, yxoas Briybb kop-
HEeBOro kaHana.

Ha annkanbHOM NOBEPXHOCTU B MECTE BbICOKOW CTENEHMU
pe3opbunn, 3axBaTbiBaKOLLEN HA BCEM MPOTSXKEHUN CION
OEHTUHA, HaXo4WNCs Yy4acTOK BHOBb OOpa30BaHHOro ue-
MeHTa, COCTOSILLUIA U3 HECKOMbKUX crioeB (puc. 4 c). 3toT
y4acTOK Kpenuncs K AeHTUHY, B KOTOPOM ObInuv KanbUUHN-
poBaHbl BCe Mpurexaiwime OeHTUHHble kaHanbubl. Mocne
LEeMEHTHO-AEHTUHHOW rpaHuLbl cnefoBan Crok NioTHOro
6eckneToyHoro uemeHTa (wmMpuHa obounx cnoes 5,96-11,87
Jm), BONOKHa KOTOPOro pacnonaranncb NepneHanKynsipHo
LEMEHTHO-AEHTUHHON rpaHuue. Cnegom 3a HUMKU pacno-
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Puc. 3. BeckneTo4Hbli uemeHT (a). [lNoTHas BONOKHUCTaA COeAMHUTENbHAsA TKaHb NOKpbIBatoWas

10pm  060:

LieMeHT KopHsA 3y6a (b). COM. Kontpact B BEC anektpoHax. YBenuvenue: x1000 (a); x2000 (b).

Fig. 3. Cell-free cement (a). Dense fibrous connective tissue covering the cementum
of the tooth root (b). SAM. Contrast in BEC electrons. Magnification: x1000 (a); x2000 (b).

niarancs NnoTHbIM CMOW LeMeHTa B BUAe CBETION NOoMochI
(wnpuHa 4,05-5,38 pm). 3Ta nonoca vmena HeEpPOBHbIE,
YeTKMe oYepTaHWUsi CO CTOPOHbI AAaHHbLIX BOJIOKOH (pa3mep
0,55-0,66 pm) 1 pasmbiTble o4YepTaHusi CO CTOPOHbI NpwU-
nieXallero K Hem KneTo4yHoro cnost uemeHTa. KneTouHbli
CInon nMern BONMHOO6pa3Hyt KOHUrypaumo 1 cCoCcTosAn n3
KIeToK okpyrnown dopmsl. LvpuHa atoro cnos Bapbupyet
ot 5,69 um go 10,48 um. Mbl npegnonaraem, 4to 310 NMnMbo
LemeHTobnacTbl, N0 octeobnacTbl. [JaHHble KNeTKU BO3-
BbILLAKTCA Ha TKaHbl OLHOPOAHOW CTPYKTYPbl, NMaBHO
nepetekarwLen B rybyaTyo TkaHb HAMUHAIOLLY KOCTHYHO.
LUnpwuHa aTon rybuaTton TkaHm BapbupyeT oT 1,69 um go 6,9
Um Ha gaHHOM yyacTke (pwuc. 4 d).

OBCYXAEHUE

YuunTbiBas TOT pakTop, 4TO B 3yHe npoBoaunu neyeHune
C MCNoNb30BaHWEM KarbLMNcoaepxalumx npenapaTos Kak
AN BPEMEHHOTO, TaK 1 AN NOCTOSAHHOrO NomMbupoBaHus,
TO MOXHO MPeanonoXuTb, YTO ANMTENbHOE MCMNOMNb30Ba-
HWe Takux npenapaTtoB NPUBOAUT K KanbuuHO3y [14]. Ho,
C APYrov CTOPOHbI, ABMEHME rMnepMuHepanuaaunm nepum-
TybynsapHoro geHTMHa HabnogalTcs npu Tsxenbix dop-
mMax pesopbuun [15]. PyHKUMOHANBHO aKTWMBHbIE KNETKM
LeMeHTobnacTbl pa3mMeLLatoTCsi Ha NOBEPXHOCTU LieMeHTa
1 OTBEYaloT 3a perynsapHoe nosiBfieHne Ha Hem HOBbIX CMO-
eB. /IMEHHO OHW MpUHUMAIOT yYacTue B BOCCTaHOBNEHUN
noBpexAeHHbIX YacTen 3yba. Hanbonee BeposiTHO Mbl Ha-
6ntogaeM aTOT pesynbTar, 13-3a NogaepxaHus WenoYHoro
pH B KOPHEBLIX KaHanax B Te4eHne ANUTENbHOro BpEMEHU
B pesynbTaTe NpUMeHeHns ruapokcuaa kansums [16]. Bos-
MOXHO CyLLecTByeT CBsi3b Mexay obpasoBaHuem HOBOro
LemMeHTa 1 9HAOrepMEeTUKOM BIIMSAIOLMM Ha nepuanukanb-
Hble TKaHW, YTO Hanbornee YacTo UCMONb3yeTCH AN OLEHKN
3aXVBreHUs nepuanukanbHoro nopaxenus. [17].

To, 4TO TKaHW NepuogoHTa y4acTBYIOT B BOCCTaHOBIe-
HUW LeMeHTa HeocrnopuMo. [Ins 3TOro OHM AOMXKHbI MAOTHO
KOHTaKTMpOBaTb C MOBEPXHOCTbIO KOPHs 3yba [18]. Hanu-
4YMe NMNOTHOW COoeaMHUTENbHOMW, NO cylwecTBy pybuoBom
TKaHW, B NEPUOAOHTE CBUAETENbCTBYET O pereHepaTuBHbIX
npoueccax. YuntbiBas, 4To pybLoBas TKaHb COCTOUT B OC-
HOBHOM W3 KonnareHa, KOTopbli BXOAUT B COCTaB OpraHu-
YeCKOro MaTpuKkca He TOMbKO NepuodoHTa, HO U LeMeHTa
KOPHS, TO MOXXHO NPeAnonoXuTb, YTO YCUNeHHas BblpaboT-
Ka KonnareHOoBbIX BOJIOKOH NePUOAOHTa Ha KOTOPbIX OTKNa-
OblBaeTcs LeMeHToMA CnocobCcTByeT BOCCTAHOBIEHMUIO HE
TOSbKO TKaHen NepuoaoHTa, HO U LeMeHTa KOpHS.

SHdodoHmus
————€TLRl

BBuay oTcyTcTBUSA 6ECKNETOYHOro LemeHTa Mbl Habrto-
Janu HenocpeacTBEHHOE MpuneraHne K AeHTUHY KneTou-
HOro (BTOPU4YHOro) uemeHTta. LlemeHToGnacTel He MmMetoT
peLenTopoB kK MeanaTopam, y4acTBYHLMX B peMoaenmpo-
BaHuu kocTu [19; 20; 21].

Pesynbrathl nccrneqoBaHuii psaa aBTOPOB NOKa3bIBaloT,
4YTO Npy POPMUPOBAHMU BHELLHETO BOMOKHUCTOrO hmnbpo-
uemeHTa (AEFC) mexaHuam arperauyun conbpunn unm op-
MUpoBaHMa 6axpombl BbIMMSAMT crnegylowmMm obpasom:
uemeHTobnacTel M ubpobnacTsl CBOUMU OTPOCTKAMMU
B BMAE KPbINTbEB UMW MMNACTUH OKPYXalT He3pernble ny4-
Kn punbpunn, obpasysa 3atem TpybyaTblie KOMNapTMEHTHI,
COEUHSIA NPOLecCbl COBMECTHO C ApYyrMMu LemeHTobna-
cTamu, 1 0o06aBnaT konnareHoBble UOPUINbI IMHENHO
1 naTepanbHO K He3pernbiM nyykam pubpunn BHyTPU KOM-
napTMeHToB. B pesynbtate Ha NoBepxHOCTM KOpHS obpa-
3yeTcsa norioca BoriokHa [22,23]. 3Ta nonoca 3atem nog-
BepraeTcs MUHepanusauuMm u B JanbHenlWeM sBNsSeTcs
maTtpuuenn AEFC. A uemeHTOBnacTbl HAYMHAKT cekpeLmto
HeKonnareHoBbIX 6eNKOB, Bbi3bIBAOLMX AaNlbHENLLYO MU-
Hepanusaumo MaTtpuubl AEFC, 4To no3BonseT ykpenuTb
3y0 B NyHKe.

Ho yunTbiBas rybuyatbiii pUCYHOK TKaHW, Haxoasuencs
B HEMOCPEACTBEHHOM KOHTaKTE C 3TUMM KIeTKaMu, MOXHO
nNpeanosioXknTb, YTO Mbl HAGMO4aeM siBNeHNe ocTeoreHesa
pasBuMBatoLLEeecs Ha OCHOBE COeANHUTENbHOM TKaHW. bbino
yCTaHoBMeHo, 4To MT1-MMP akcnpeccupyeTcst BO MHOXe-
CTBE KIMETOYHbIX MONynsuuin BO BpeMsi pas3BuTUsS 3y6OB.
Mx HexBaTka B ocTeobnactax u ogoHTobnacrtax npuBoguT
K CHUXEHUIO KocTeobpa3oBaHMs U HapyLUeHno (opMupo-
BaHus KopHeln 3y6oB [24,]. COOTBETCTBEHHO UX M3ObLITOK
MOXET NPUBECTU K 0OpaTHOMY pesynbraTty. TpaHCKpUnum-
OHHBIN 6enok, kogupyembln reHoMm Sp7 / osterix, kak 6bino
nokasaHo, yyacTByeT B 06pa3oBaHUM KNETOYHOro LieMeHTa
[25; 26] n ynpaBnseT auddepeHLMpoBKON Me3eHXxmarnb-
HbIX KNEeTOK-NpeALlecTBEHHMKOB B OCTE00NacTbl U OCTeO-
uuThl [27]. NMopucTtasa CTpyKTypa 3TOro yvacTka TKaHW Tak-
e MO3BOSISeT HaM NpPeanonioXknTb, YTo Mbl Habnwaaem
KOCTHbIE NakyHbl B KOTOPbIX NpebbiBany ocTeouunThl, pas-
BMBaKOLLMECH N3 0CTE0ONacToB, CUHTE3NPYIOLUX MEXKe-
TOYHBIN MaTpukc. OCTEOLMTDI, KaK U LLEMEHTOLUTLI UrpatT
ponb B roMeocTa3e U pemMoaenMpoBaHUn LeMEHTa, KOTO-
poe 3aBUCUT OT NepefaBaemMoro MexaHM4eckoro cTumyna
K MUHEepann3oBaHHOMY TKaHEBOMY MaTpukey [28].
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Puc. 4. AnukanbHasa o6nacTb 3al1.l10M5VIp0BaHHOI'O TpuokcupeHToMm 3y63 C AeCTPYKTUBHbIM NePAOHTTOM

20kV  X10,000

¥ anuKanbHoW pe3op6umei. (a). YBenu4YeHHbIN y4acTok puc. a. LlemeHT B anukansHOM oTBepcTuu Bo3ne
nnom6upoBoyHoro matepuana (b). Mecto BocctaHoBneHUs LemeHTa (c). F'y6yaras TkaHb, HanoMUHsOWasA
kocTHYto (d). COM. Kontpact B BEC anektpoHax. YBenuueHnue: x100 (a); x2500 (b); x10000 (c,d).

Fig. 4. Apical region of a tooth filled with Trioxident with destructive perdont and apical resorption. (a). The enlarged
section of Fig. a. Cement in the apical foramen near the filling material (b). Cement recovery site (c). Spongy tissue
resembling bone (d). SAM. Contrast in BEC electrons. Magnification: x100 (a); x2500 (c); x10000 (c,d).

KoHTponb obpasoBaHns LemeHTa ocTaeTcs Heonpeae-
NeHHbIM. MaTpUKCHbIE MeTannonpoTenHasbl UrpatT BaX-
HYl0 porfb B pa3BUTUM TKaHeln, PM3NONOrM4ecKoOM pemo-
OennpoBaHuM 1 naTonornyeckmx npoueccax. PaHee npo-
BeJEHHble UCCNefoBaHWsA MokKasanu, YTOo amerioreHuHbI,
rmaBHbIM obpas3om GoraTbli NENLUHOM amMenoreHNHOBbIN
nentng (LRAP), oGnagatoT noTteHumanom uHOyunpoBaTb
obpasoBaHue kocTten. LRAP, TpaHcnupyembii 3 anstep-
HaTUBHO cnnancupoBaHHoOM amenoreHmHoBol PHK, oka3bl-
BaeT BO3OENCTBME HA aKTMBHOCTb LemeHTobnactoB [29].
AKTMBHOCTb AaHHOro NenTuaa MoXeT ObiTb cneunduyHomn
OIS KIEeTOK NeprMoaoHTa Urpasi BaXXHyIo porb B pereHepa-
uun nocnegHero. BHewHme curHanbl, KOHTpoNupytoLwme
OCTeOoKMnacToreHes, oOnocpeaylTcs rnaBHbIM obpasom
LRAP.LRAP Takxxe onocpeayeT MHOYKLMIO MUTpaLmn 1 nNpo-
nudpepaunio  KrneTok uemeHTobnacta/mepnoaoHTanbHON
CBA3KM 06pasysi CBA3b MeXAy anbBeONAPHON KOCTbIO 1 Lie-
meHToM [30]. BeposiTHO, 3TM MOXHO 06BbACHUTE PakT 06-
Hapy>XeHNst KOCTHOW CTPYKTYpbl Ha OQHOM M3 KOpHeW. Mbl
He MOXeM C NOJNTHOW YBEPEHHOCTbIO CKa3aTb NPOM3oLen nun
cbon chas penapauun n peMoaenbpoBaHus B NpoLecce 3a-
Xusnenusi. Cnegyet 3aMeTUTb, YTO JAHHOE SIBITIEHME HYX-
[aeTcd B AanbHENWnX NCCeAoBaHNSaX U He TOMbKO naTo-

Volume 21,

mopdonornyeckux. Becb Bonpoc B TOM Kakasi Monekyna
KIeTOYHON aare3un BbipabaTbiBaeTcsi B MOMEHT andde-
PEHUMPOBKKN KNeTok. [lanbHelwee 3aXUBNeHne BEPOSITHO
3aBUCUT OT BMOXMMMNYECKOrO COCTaBa IKCTpaLEeNTIoNsApHO-
ro matpukca (ECM) n oT Toro, kakme ycnoBusi co3fgaHbl Ansi
pereHepaTuBHOro npouecca [31]. Bonpoc B TOM HAaCKOMNbKO
ECM 3m0poBOro LemeHTa otnnyaeTcsa OT Toro, 4Yto obpa-
3yeTcs B npouecce 3axuBrneHnsa. igeHTudHbl v oHn? [a
N B MpoLecce 3aXMBNEHUS KOHLEHTpaLMs MOJIeKyn U Ux
CMEeKTP MOryT MeHsTbCA. A 3HaumT coctaB ECM BrnivseT Ha
TO KaKuM nyTem MAET 3aXXMBIEHWe paHbl: NyTeM pereHe-
pauuu unu 3axueneHus. 3To TpebyeT AanbHEenwWero yrmny-
OneHHOro nccrnenoBaHus.

Hanuune uemeHTa Ha CTEHKe KOPHEBOro kaHana ps-
[OM C 3HAOrepMeTUKOM NoaTBEpPXKAAeT TOT hakT, YTo anu-
KanbHoe oTBepcTue cchopMupoBaHHbIX 3yO60B 00pa3oBaHoO
ueMeHTOM. Mo cyTM Mbl Habnwaaem XeCTKUA TKaHEeBOM
Oapbep pagoM € KOPHEBOW NIOMOOW NpeACTaBIEHHbIN Lie-
meHTOoMm [32].

BbIBOAbI
Bo3moxxHO Mbl Habnogaem penapaTUBHYIO aTUMUYHYIO
pereHepaumio LieMeHTa anukanbHOro yyacTka KopHs 3yba.
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KanbuuHos geHTuHa. Mbl BbIABMAN Hanuyne kak beckne-
To4Horo BHewHero (AEFC), Tak n 6eckneTo4yHoro/kneTou-
HOro BHyTpeHHero dubpouemeHTHoro martpukca (AIFC/
CIFC). B 6okoBbIX yyacTkax anvkanbHOW o6nactu Hapyx-
HbIA CMOW LemMeHTa ¢ oTcyTcTBMeM LemeHTobnacTtos. OT-
MEYeHO yBenuyeHue TonwuHbl uemeHTa. MoxHo npeano-
noXxuTb, 4YTOo Habnogaem siBfieHMe ocTeoreHesa B y4acT-
ke cunbHON pe3opbumn. Ecnn B pesynbraTe ycnewHOro
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OcHoBbl pOPMUNPOBAHNA N KOPpPEKLNN
CTOMATOJIOrMYeCcKon TPEeBOXKHOCTUN

© Hukonbckas U.A., KaTioxuHa B.A., Mora6ano W.B., Matpakosa H.H., Orno6nux A.A., Kynnes PM.

PHAMY um. H.N. Mnporosa, Mocksa, Poccus.
Pe3stlome:
AkmyanbHocmb. OCHOBbl HEraTMBHONO OMbiTa CTOMAaTONOrMYECcKOro IfevyeHus W AWCnaHCepHoro HabnwogeHns
3aknajbiBaloTCa B AETCKOM BO3pacTe M OT TOro, Kak npongeT nepBoe 3HAaKOMCTBO pebeHka ¢ BpayoM-CTOMaTOoNorom,
3aBUCUT JanbHelillee OTHOLIEHWE NauueHTa K CTOMAaTONOMMYECKUM MaHWUMynaunsiM. TPeBOXHOCTb, HamnpsbkeHue u
60a3Hb NpeacToAmMX 6oNeBbIX OLWYLIEHWA MOTYT NPUBE3TU K Pa3BUTUIO PasnNYHON cTeneHn aeHtodobun. feTckne
CTpaxu He NO3BOMNST NPOBECTU NOJNIHOLEHHOE N CBOEBPEMEHHOE feveHune, 4To TpebyeT pa3paboTky MeponpusiTuin no
UX Koppekuuu.
Llens. PaspaboTaTb METOAMKY CHUXEHWUS TPEBOXHOCTM Y MALMEHTOB C CTOMaTONOrMYeCKON TPEBOXHOCTLIO Ha AETCKOM
CTOMaToNorn4yeckoM npueme.
Mamepuanbl u MemoOdsi. B uccnegosanum npuHanu yyactve 90 geten B Bo3pacte 6-15 net. OHu 6binu pacnpegeneHsi
Ha rpynnbl B 3aBMCUMOCTM OT CUIbl HEPBHOW cucTeMbl. B kaxaon rpynne onpeaensincs ypoBeHb CTOMaTonornyeckon
TPEBOXHOCTUUNPOBOANMNCH METOAMKM MO EE CHUXKEHMIO, KOTOPbIE BKITOYanBcebs: MOTMBaLMOHHOE MHTEPBLIOMPOBAHNE,
apT-Tepanuio, aganTtaumio C NOMOLLLI annapaTHbIX TEXHOMOTUIA.
Pesynbmamebi. [locne npoBefeHUs MeTOAMK ajanTauuum [OeTel CHUXEHWE CTOMAaToNorMYeckol TPEeBOXHOCTU
Habntopganock B kax4ou rpynne ucnbiTyembolx. Hanbonee addekTnBHa metognka okasanache B rpynne AeTen ¢ CUnbHON
HEepPBHOWN CUCTEMOW.
Bbieodbl. PaspaboTaHHbIi KOMNNEKC NCUXONOrMYeCcKOro ConpoBOXAEHUA NaLUMEeHTOB Ha AeTCKOM CTOMaTOoNorMyeckom
npueme (npouenyp, CnocobCTBYOLWMX penakcaunm, OTBMEYEHUO, BOCMPUHUMAEMOMY KOHTPOIO) CHMXAET ypOBEHb
CTOMaTOMOrM4YecKor 1 ynyyliaeTt nokasaTtenu BeretaTmBHoOro obecnevyeHmns.

KnioueBble cnoBa: TpPEBOXHOCTb, AieHTOPOoONS, CTpecc nHAEKC, agantauuns.

CraTtba noctynuna: 01.08.2023; ncnpasnena: 1.10.2023; npuHsara: 15.10.2023.

KoHdnukT nHTepecoB: ABTopbl coobwatoT 06 OTCyTCTBUM KOHNIUKTA MHTEPECOB.

BnaropgapHocTu: PuHaHcMpoBaHue N MHAMBUAYanbHbIe GnarogapHOCTU AN AeKNanupoBaHUs OTCYTCTBYIOT.

Ona untnpoBaHnus: Hukonbckas W.A., Katioxuna B.A., Morabano W.B., Matpakosa H.H., Orno6nux A.A., Kynnes P.M.
OcHOBbI (hOPMMPOBaHUA U KOPPEKLMM CTOMATONOrMYECKON TPEBOXHOCTU. QHAO0A0HTUS today. 2023; 21(4):276-280. DOI:
10.36377/1683-2981-2023-21-4-276-280.

Basics of formation and correction of dental
anxiety

© Irina A. Nikolskaia, Valeriya A. Katyukhina, Irina V. Pogabalo, Natalya N. Patrakova, Alexey A. Ogloblin, Rakhim M. Kuliev.

N.I. Pirogov Russian National Research Medical University Moscow, Russia.
Abstract:
The foundations of negative experiences of dental treatment and clinical observation are laid in childhood, and the patient’s
further attitude towards dental procedures depends on how the child’s first acquaintance with a dentist goes. Anxiety,
tension and fear of upcoming pain can lead to the development of varying degrees of dental phobia. Children's fears do not
allow for complete and timely treatment, which requires the development of measures to correct them.
Aim. Develop a technique for reducing anxiety in patients with dental anxiety at a pediatric dental appointment.
Materials and methods. The study involved 90 children aged 6-15 years. They were divided into groups depending on the
strength of the nervous system. In each group, the level of dental anxiety was determined and methods were used to reduce
it, which included: motivational interviewing, art therapy, adaptation using hardware technologies.
Results. After carrying out adaptation techniques for children, a decrease in dental anxiety was observed in each group of
subjects. The technique was most effective in the group of children with a strong nervous system.
Conclusions. This developed complex of psychological support for patients at a pediatric dental appointment (procedures
promoting relaxation, distraction, perceived control) reduces the level of dental anxiety and improves the indicators of
vegetative support.

Keywords: anxiety, dental phobia, stress index, adaptation.
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BBEOEHUE

3a nocnegHue 30 neT pacnpocTpaHEHHOCTb CTOMaTo-
NOrNYecKon TPEBOXHOCTW He npeTeprena CyLeCcTBEHHbIX
N3MEHEeHUI, HECMOTPS Ha MOCTOSHHYI0 pa3paboTky MeHee
WHBa3UBHbIX U 0e300Me3HeHHbIX MEeToAdoB redeHus [6].
BossHb cTomMartonora v NpoBeAeHWUs MaHUMynsuMin B Mo-
nocTu pTa, NO AaHHbIM aMEPUKAHCKUX YYEHbIX, 3aHUMaeT
NsiITOe MECTO B CTPYKTYpeE CYLLECTBYHOLLUX CNeunduyeckmnx
¢obuii [3]. PacnpocTpaHEHHOCTbL CTOMATONOrMYecKom Tpe-
BOXHOCTW Yy AeTe’ U NoapOCTKOB BapbupyeTcsa oT 5,6%
0o 20,8%. Heobxoanmo oTMeTUTb, YTO AeTU U NOAPOCTKM
¢ Hanbornee Bblpa>X€HHOW CTOMAaTONOMMYECKON TPEBOXKHO-
cTbio O6yayT nsberaTb NOcCeLLEHNA CTOMATONOrMYECKMX No-
NUKINWHKK Aaxe ¢ NponnakTuYecknmm LensiMu.

CTomartonormyeckas TPEBOXHOCTb — 3TO MOBbILLIEHHbIN
cTpax nepen MaHuUNynAUuuaMm, KOTOPbIA MOXET NPUBOAUTL
K 3Ha4uMTenbHOMy cTpeccy. leTn n NoapOCTKM, UCTIbITbIBALO-
LMe cTpax nepes CToMaToNOrM4YeCKMM BMeLIaTenbCTBOM,
MOryT AEeMOHCTpPUpoBaTb AECTPYKTUBHOE NoBedeHue npu
npoxoxaeHun obcrnefoBaHns u neyveHns. B kpanHux cny-
Yaax Takue nauMeHTbl MOryT HaoTpe3 0TKasbiBaTbCS OT Jie-
YeHwus, Jaxke UCnblTbiBas cunbHyo 6onb [5].

CTomartonormyeckas TPEBOXHOCTb HE TONbKO NPUBOAUT
K HOBbIM MCUXONOrMYecknm npobnemam, Ho UMeeT TEHAEH-
LMIO K OTATOLEHMIO YXe umetowmxcs. [lokasaHa koMop-
OMAHOCTb M HEraTMBHOE AEeTEPMUHMPOBAHME B OTHOLLEHWM
reHepanvM3oBaHHOW TPEBOXHOCTU, MCUXONOrMYECKNX pac-
CTPOMCTB M paga Apyrux ncuxmyecknx npobnem [5].

CTomartonormyeckass TPEeBOXHOCTb OCTaeTCs BaXkHOW
npobnemow B KITIMHUYECKON CTOMaTONornn, Tak Kak ctoma-
Tonoru4yeckas TPEBOXHOCTb KOppenupyeT € yXyAdlWeHUeMm
COCTOSIHMA 3yDO0B, KA4YECTBOM XU3HW N MOXET Jaxe noja-
BepraTb AeTen pUCKy cepbesHbix 3abonesaHun Bo B3pocC-
nom Bo3spacTe.

Mpn o630pe pocTynHoW nuTepaTypbl, 3a nocrnegHue
rogpl, He HangeHbl Nybnukaumm, KacarLmecs pacnpocTpa-
HEHHOCTV CTOMATOMNOrM4YeCcKon TPEBOXHOCTN Y HacerneHus
Ha Tepputopun Poccurckon ®epepaumn. [JaHHoe uccne-
[OBaHWe SBNSAETCA MNOMbITKOM CUCTEMATU3NPOBATL YXKe
HaKOMMEeHHble 3HaHUS U PaclMpUTb CyLLECTBYIOLLME NOA-
XOZbl B OTHOLUEHUW CHUXEHUSA cToMaTtodobun.

LUEJb

Pa3pa60TaTb MEeTOANKY CHWXEHUA TPEeBOXHOCTK Yy na-
LMEHTOB C CTOMATONIOrM4YeCcKomn TPEBOXHOCTbLIO Ha AeTCKOM
cTomMaTonorn4eckom npuneme.

MATEPUATIDbI U METO[ObI

B ocHoBy pa3paboTaHHOro noaxoAa K CHUXEHWUI ypOB-
Hsi cToMaTohoburKM NonoXeHa «ATpocegaTUBHAsA TEXHMKAY,
onucaHHas Friedman. OHa onpenensieT ocHoBy obLeHUs
Mexay CTOMaToNoroM U nauneHToM U HanpasfeHa Ha Cco3-
JaHue B3anMONOHMMaHNA 1 OBepus.

PaspaboTaHHasa Hamu mMeToAMKa peayKkuum CToMarto-
NOrNYecKon TPEBOXHOCTM COCTOUT M3 ABYX 3TanoBs: Ana-
rHocTuka u agantauusd. [NepBbi 9Tan BKM4YaeT B cebs
TEMNMNUHI-TECT, NCUXONOrMyeckne MeToamKM onpeneneHus
CTOMAaToNoOrM4eckor TPEBOXHOCTU, OKKynorpaduio n ns-
MepeHne nHaekca HanpsikeHust baesckoro. B aTan agan-
Tauun BXoAUNN: apT-Tepanus, MOTUBaLMOHHOE MHTEPBbIO-
npoBaHne, aBTOMaTU3NPOBaHHbIE TEXHUKMU.

Ha ©ase kadgenpbl TepaneBTUYECKOW CTOMATONOrmm
WHcTtutyTa ctomatonornn ®rAOY BO PHUMY um. H.A.
MuporoBa MuH3gpaBa Poccun 6bino npoBeneHo mncene-
[oBaHue, B KOTOPOM npuHanu ydactue 90 geTten B BO3-
pacTe 6-15 ner.

[ns oueHKU cumnbl HEPBHbLIX NMPOLLECCOB U UHAUBWUAY-
anbHbIX MCUXOMNOMMYECKUX XapakTepPUCTUK NIUYHOCTU UC-
NbITYEMbIX MCMNOMb30BanNcsa TEennUHr-TeCT. TennuHr-TecT
Nno3BonsieT onpeaenuTb cuny, NOABMXHOCTb U ypaBHOBE-
LEHHOCTb HEPBHbIX MPOLECCOB, UCMNOMb3ys MOHOTOHHYH
0eATenbHOCTb B BUAE ABWMXKEHUS PYyKU C MakCUMasbHOM
CKOPOCTbIO B MpOLLECCe HaHEeCEHWs 3a)XaTol B HEn pyu4-
Kowv ygapoB no cneunduyeckorn tabnuue, cogepxatiien 12
KBagpaTHbIX s4eek co ctopoHon 3 cm [1]. [lo KomaHae aKke-
nepumeHTaToOpa UCMbITYEMbIA HAYUMHAET B MaKCMMarbHOM
Ans cebs TemMne cTaBUTb TOYKM B NEPBOM KBaZpaTe, nocrne
ncTevyeHnsa 5 cekyHa BpeMeHM 1 N0 KOMaHae 3KCnepumMeH-
Tatopa, HeobxogMMO cAenaTb Nepexof Ha CrneayoLlyto
s14ElKY, HO MPU 3TOM CHU3UTb CKOPOCTb HAHECEHUSA TOYEK
BOBOE. TpeTbl AYeilKy HeoOXxoAMMO 3anoSiHATb ONsAThb
C MakcMmarbHO BO3MOXHOW CKOPOCTbI0. Tak NoBTOpsieTcs
12 pas, noka Bce ayenkn Tabnuubl He ByayT 3anoNHEeHbI.
3atem noacuynTbIBANM YMCro To4ek B Kaxaown syenke. Ha
OCHOBaHWW MOJMYYEHHbIX AaHHbIX COCTaBMANCHA rpaduk.
B cooTBeTCTBMM C pe3ynbTaTamu OHM ObINK pacnpegene-
Hbl Ha TPW rpynnbl: C CUMBHON HepBHOW cuctemon (S) 19
yenosek, cpegHe-cnabon (M) 47 yenosek, u cnabon (W)
24 yernoBeka.

[ns onpegeneHus ypoBHS CTOMATONIOMMYECKON Tpe-
BOXHOCTM MCMonb3oBanacb penTuHroras Lwkana dpaHk-
na, Tect Kopaxa Das v wkana cuTyaTMBHOW TPEBOXHO-
ctn Cnunbepra-XaHuHa. PeliTuHroBasi wkana noeBeneHust
®paHkna — aTo 06BbEKTMBHASA OLleHKa NoBeaeHus pebeHka
Ha cTomartonornyeckom npueme (Tabnuua 1). CpegHee

Tabnuuya 1. PeimuHzoeas wkana noeedeHusi paHkna.
Table 1. Frankl's behaviour rating scale.

PenTuHr HasBaHue OnucaHue
OTKa3 OT feYeHnsi, CUMbHbIN Nay UK KpKK, cTpax, nboe Apyroe ssiBHOE CBUAETENLCTBO
1 ABGcontoTHO HeraTuBHoe .
KpanHero HeraTuBmama
9 HeraTuBhoe HeoxoTHO NpVHNMaET NeveHne, OTKasbIBAeTCs OT COTPYAHUYECTBA, HEKOTOPbIE HECUITBHO
Bblpa)KEHHblE NPU3HaKN HEraTMBHOrO OTHOLLEHUS (YrPIOMOCTb, 3aMKHYTOCTb, yXoa B cebsl)
3 Ho3UTUBHOE MpUHATME NEeYeHNst, FOTOBHOCTb BbIMOSHATL YKa3aHWsl cToMaTorora, MHOT4A C OroBOpKamu,
HO MaUMEHT COTPyAHMYAET CO CTOMATONIOrOM
Xopowue omHoweHuUsi CO cmomMamoJio2oM, UHMepec K CmMmomMamoJsio2u4ecKum
4 ABCOnTHO NO3NTUBHOE
MaHunynsayusiM, cMex u yooeosibcmeue
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3HavyeHue perTuHra no wkane dpaHkna B Ha4yane nccne-
[OBaHUSA COCTaBUIO cOOTBeTCTBEHHO 1,54 n 2,0, 4yTO Nno-
3BONSET OxapakTepu3oBaTb MoBefeHne obcrefoBaHHbIX
JeTen Ha CTOMaTONOrMYecKOM MpuUeMe Kak HeraTtMBHOE.
Mpn atom noBegeHue 47,2% nauueHTOB COOTBETCTBO-
Bano pentuHry 1 (abcomTHO HeraTMBHOE NOBeAEeHME),
a 52,8% — pentuHry 2 (HeratueHoe nosepgeHue). LLkansbl
Kopaxa n CnunbGepra-XaHnHa copepxaT CMMCOK yTBEpPX-
OEHUN, OTHOCALUUXCHA K 3MOLMOHANbHOMY COCTOSIHUIO BO
BPEMSI CTOMaTONOrM4YeCcKNX MaHunynsumi. lNocne oueHku
pe3ynbTaTtoB UCMbITYEMbI OTHOCUICS K Fpynne C BbICOKOM,
YMEPEHHOW WM HU3KOW TPEBOXHOCTLIO. o pesdynbTatam
TECTUPOBAHUA ObINIO YCTAHOBMNEHO, YTO CTpax M SMoUM-
OHanbHbIN OMCKOMMOPT MUCMbLITHIBAOT BCe AeTU nepefn
CTOMATOSIOrMYEeCKUM BMELLATENbCTBOM, HO HaunbonbLUyto
TPEBOXHOCTb MCMbITHIBAOT AeTU CO criabon HepPBHOW Cu-
ctemon — 88,2%, B rpynne ¢ cpeaHe-cnabon HepPBHON Cu-
ctemon — 69,7%, B rpynne ¢ CUrbHON HEPBHOW CUCTEMON —
58,9%. Ha gnarpamme 1 npeacrtaBneHbl YPOBHU TPEBOX-
HOCTWM B KaXX[A0W U3 Tpex rpynm.

[Ona noaTBepXOeHWUst pe3ynbTaToB MCUXONOrMYecKnx
TEeCTOB NPOBOAMITIOCH UCCrefoBaHne Ha okynorpade Tobii
Eye X. Hamu 6bin paspaboTaH CTUMynbHbLIA MaTepuan,
BKMOYawLWmi B cebsa TpurrepHole nsobpaxeHus. Mcnbi-
TyeMbIM Ha MOHUTOpPE AEMOHCTPUPOBAIICS CTUMYIbHbIA
maTepuvan, a npubop perucTpmpoBarn OKYyJIOMOTOPHYHO ak-
TMBHOCTb, 3anNu1cbiBan TPaekToOpuIo ABMXeHUs B3rnaga. o
pe3ynerataM OKKyrnorpaguv Mbl MOXEM OLIEHUTb Bpems
[0 nepBon bMKcauun Ha TPUITEPHON TOYKe, obLiee Bpe-
Ms1 MpocMoTpa obnacTu nHTepeca, Y1Ccno Bo3BpaToB B 06-
nactb uHTepeca [2]. MNMpoaHanuaupoBaB pe3ynbTaTtbl UC-
cnefoBaHusl, Mbl YCTAHOBUIW, YTO MAUMEHTbI C BbICOKUM
N yMEpPEHHbIM YPOBHEM CTOMATONOMMYECKON TPEBOXHOCTU
dukcupytoTca Ha Gonbluee Bpems B obractu uHTepeca,
YeM NaumeHTbl C HU3KUM YPOBHEM TPEBOXHOCTUW. Takxe
Yy HUX MeHbLUEe BpeMs A0 NepBor uKcaumm Ha TpUrrepHom
TOYKE, TO eCTb MyrawLmin CTUMyN cpasdy npuTAarnBaeT ux
B3rnAg.

Ewe ogHMm meToaoM AN AMArHOCTUMKU TPEBOXHOCTU
nepea CTOMaTONOrMYeckMM BMeELLIATENbCTBOM HABMSiETCA
CTpecc-uHAeKc unu nHaekc HanpsikeHus baesckoro. Mc-
cnefoBaHuMsA 3TOro nokasaTtens nepez cToOMaTonormMyeckn-
MU MaHUNyNsaunaMu y aeTen paHee He npoBoaunuck. UH-
OEeKC JaeT xapaKTepucTuKy BapuabenbHOCTV CepAeyHoro
pUTMa M COCTOSIHUSA LEHTPOB perynsymm cepaeyHo-cocy-
ancTon cucteMbl. Hopmol nHaekca cTpecca Ans B3pochbix
BbICTynaeT 3HadyeHue oT 50 go 150. 3HayeHusa Boiwe 150
roBOpsAT O (PYHKUMOHANIbHOM MepeHanpsikeHnn, 3MoLm-
OHarnbHbIX MEepexXuBaHuax, COCTOAHMM cTpecca. B cBaAsn
C HE3penocTblo HEPBHOW CUCTEMbI Y AeTel 3TU 3HaYeHns
MoryT otnuyaTbes [7]. Mpu nomowm nporpammel Puls HRV
y NauueHToB MPOBOANIIOCHL U3MEPEHUe MHAEeKca cTpecca,
BapuabenbHOCTN CeEpAEYHOro pUTMa, YacToTbl CEPAEYHbIX
COKpalleHui. VccnegoBaHve npoBOAUIIOCH TPUXAbl A0
nNpoBefeHUs MaHUNynsauun, nocrne NpPoBeAeHUST METOAMK
peayKuum NCMXOonorMyeckom TPEBOTM M MO 3aBEpLUEHMNIO
npuema.

lMocne anarHocTuyeckoro atana Mbl NPUCTynanu K me-
Toaukam agantauum naumeHToB Bcex rpynn. OgHOM n3 HUX
aBnsgeTcsa apT-Tepanus. Henporpaduka — 3TO HayuyHbIN
MeToA TBOPYECKOW TpaHCcOopMaLunmn MblLNEHNs 1 peanb-
HoCTUW. Yepes pncyHOK YenoBek 3a4eNCTBYET HENPOHHbIE
CBSI3U M NpoeLyMpyeT UX Ha ocTallbHble XU3HEHHbIE CTpa-
Ternn. Tak, HanpuMmep, CKPyrnsis ocTpble yrnbl y uryp,
YernoBek CMAr4yaeT KOHMNUKTHbIE 30HbI U NpopabaTbiBa-
eT HeraTuBHble amounn. C NOMOLLbIO MapKepoB, LIBETHbIX
cdrnomacTepoB 1 kapaHaallen pebeHok B TedyeHne 15-20

dndodoHmusna
— T

MUHYT pyucoBarn Henporpaduveckne NMHUN N packpaium-
Ban nony4melunecs dparmMeHTbl, TEM cambiM OopMUpys
HOBble HEeWpOHHbIe CBSA3N. B 3TO Bpems Mbl nmporoBapu-
Banun, no4yemy OH bounTca cTOMaTONOrM4YecKoro fevyeHus
N 3aMeHANn 3T0 NPOTUBOMOJIOXHBIMU, MOJNTOXKUTENbHBIMU
YTBEPXKAEHUSMMU.

Ha ocHoBaHuMu pa3paboToK HaluMx Komnner, KoTopble
anpobupoBanM MeTod MOTUBALMOHHOIO WHTEPBLIOUPO-
BaHMS Ha 3aBUCMMbIX NIOAAX U NAUMEHTax C pasnuyHbIMU
TAXenbiMM coMmaTn4yeCKnmm 3360ﬂeBaHVI$|MVI, Mbl pewnnun
BHEAPUTb OaHHYI KOHUENuu B aganTtauuio geten K Ao-
6poBOMbLHOMY CTOMaTonorMyeckomy rnedexuto. MoTusa-
LUMOHHOE VHTEPBLIOMPOBAHUE — 3TO TEXHWUKA KOHCYMbTU-
poBaHusl, B KOTOPOW MaLMEHT CTaHOBUTCH MOMOLLHMUKOM
Bpaya B npouecce M3MeHeHus noBeaeHns. ATo npouecc,
COBMECTHOrO PacCMOTPEHUsd CTMMyNnoB, nobyxaarLwmnx
pebeHka K MPUHATUIO peLleHns u gencTeuio unu 6esgen-
CTBUIO MO OTHOLLUEHMIO K Kakor-nubo cutyaumun. Nocne be-
cefbl NMPOBOAUNUCH YMpaXHeHUs: aeTn camu npobosanu
cebsa B ponu ctomaTonora, ocMaTtpmMBanu CBOUX poauTe-
newn wnu gpyr gpyra. Takxe ¢ nomowbio annapara Q-scan
plus onpefenanu MHAEKC TMrMeHbl, HarnsagHO AEMOHCTPU-
poBanu nauyueHtam 3yOGHOM HaneT u pacckasbiBanu o npa-
BUMNax MHAMBUAYaNbHOWM rMrMeHbl NonocTu pra.

PE3YIIbTATbI

PaccmoTpeHbl CNOXHOCTU NpaKTUYeCKOW peanusauuu
3(pHEKTUBHBIX MCUXONOTMYECKMUX NOAXOAOB K YrpaBleHno
TPEBOXHOCTbIO B PYTUHHOW CTOMaTONorumM, o60CHOBaHO
npeacTasreH CrpoeKTUPOBaHHbLIV aBTOPCKUI METO/, K OCY-
LLIECTBMEHNIO CHUXEHUS YPOBHSA TPEBOXHOCTM Ha AETCKOM
CTOMaToNorM4ecKkoM npueme.

Oetn, xapakTepusywolmecss crnabocTbid HEPBHbIX
npoLeccoB, SIBASKTCA B BbICLUEN CTENeHU paHUMbIMU
N YyBCTBUTENbHbIMUN U KpariHe NoABEPXKEHbI BO3AENCTBUIO
cTpeccoBbix hakTOpPOB. B TO e BpeMsi CBOMCTBA HEPBHbIX
NMpOLIeCCOB MOABEPXKEHbI BHELUHMM BO3AEWCTBUAM OKpYy-
Xarowen cpefbl U B HEKOTOPOW CTEMEHU MOryT ObITb On-
TUMU3NPOBAHbI NyTeM (POPMUPOBAHUST KOMMEHCATOPHbIX
mMexaHn3moB. CriegoBaTenbHO, aganTauMOHHbIE BO3MOX-
HOCTU OeTeW, XapakTepusyrLmxca craboCcTbio HEPBHbIX
npoLeccoB, MOryT ObiTb MOBbILEHbI MOCPEACTBOM OCY-
LLIeCTBMNEHMUSA cneLmanbHO OpraHn30BaHHbIX MEPOMNPUSTUNA.
Pa3BuTne KOMMNEHCATOPHbIX MEXaHW3MOB KpalHe BaXXHO
ONs yNyydleHns XusHepeaTenbHOCTU AeTel He TOMbKOo
B HacTosiLlee BpeMsi, HO U Ha AanbHenWwmnx aTanax passu-
TVS, T.K. aganTauMoHHble BO3MOXHOCTWU Crnaboli HepBHOW
CUCTEMbI MOTYT ObITb C MakcumarnbHoOW 3 EKTUBHOCTLIO
MOBbILLEHbI TONMBLKO B AETCKOM Bo3pacTte. Ecnn dyHkumo-
HanbHble NPOSBEHMS pa3BnBaOLLENCa HEPBHOW CUCTEMBI
pebeHka SABMAIOTCA OTHOCUMTENBHO TMBKMMK, TO chopMu-
poBaHHas HepBHas CMCTEMa B3POCIIOro yXXe He cnocobHa
3HaAYUTENbHO U3MEHSITb XapakTEPUCTUKM CBOETO (OYHKLIMO-
HUPOBaHWUS.

[Mpwn oueHke noBeaeHWs aeTern Nocne NpoBeaAeHUs Npo-
rpaMmMbl agantauum no wkane ®paxHkna, oTMEYEHO yBenu-
YeHune cpefHero 3HavyeHusa n Meguadbl pentuHra go 2,80
n 3,0. Y 6onblen yactu geten (79,6%) noBegeHve ctano
no3unTuBHbIM (penTuHr 3), y 18,3% JeTten noBegeHue cooT-
BETCTBOBAsO PeNTUHTY 2, a 'y 2,1% ocTanocb Ha penTuHre
1. B pesynsrate nccnefoBaHus ObINO yCTAHOBMEHO, YTO
nocrne npoBeAeHNs MeTOAUK peaykumm cTomMaTtorornye-
CKOW TPEBOXHOCTW B rpynne geTen C CUIbHOW HEPBHOMN
CUCTEMOW CHUXEHWE TPEBOXHOCTU, YryYlleHWe KOHTaKTa
Bpaya c pebeHKOM, BO3MOXHOCTb OCYLLIECTBIEHNS CTOMa-
Tonorn4eckoro neveHunss 6e3 npegBapuTenbHON cegauunn
Habntoganock y 39,5%, B rpynne ¢ cpeaHe-cnabon HepB-
HOWM CUCTEMOW CHWXXEHME COCTOSIHUS TPEBOXHOCTM OTMe-
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yanock y 28,1%, a B rpynne co cnabow HepBHOW CUCTEMOW
y 15,9% (PucyHok 1 1 2).

PoouTtenu BbicOKO oueHunu crnokoncTene pebeHka
npu BpayebHbIXx MaHunynsumsax. Mo MHeHUo poauTenen,
y AeTelt chopMUpoBanocCh NO3UTUBHOE OTHOLLEHWE U rO-
TOBHOCTb K MOCELLEHWN CTOMaTosiora, Takxxe OHW cTanu
ObICTPO yCrnokauMBaTbCs MOCMe CTOMATONOrMYeckux npo-
uenyp. Poantenu Takxe oTMETUNN yryYlleHUe COCTOSHUSA
3y6oB y geTel nocre NpoBeAeHHOro fevYeHunst

S

3,7

/

58,9 69,7
m Hnuskaa m CpegHas ®m Hnskan
Bbicokas Bbicokas

OBCYXAOEHUE

B cooTBeTCTBMM C TMNamun HEPBHON AEATENbHOCTN BCEe
naumeHTbl OblNU pasgeneHbl Ha TPU TPYNnnbl: C CUITbHON
HepBHOW cuctemol (S), cpeaHe-cnabon (M) n cnabown (W).
Mo pesynbTaTtam MCMXONMOrMYEeCKUX TECTOB U AaHHbIX OKKY-
norpacumn BbISIBIEH YPOBEHb TPEBOXHOCTU B KaxAow u3
rpynn. Oetn co cnabow HepBHOW CUCTEMOW nokasanu ca-
MbIli BBICOKWIA YPOBEHb TpEBOXHOCTU — 88,2%, B rpynne M
OH cocTaBun 69,7%, B rpynne S — 58,9%. Nocne npoeege-

M W

1,4 05 11,3
88,2
m CpegHas m Huskaa = CpegHAasa
Bbicokas

Puc. 1. YpoeeHb cmomMmamoJsio2u4eckoll mpegoXxHoCmu ¢ cusibHol HepeHoli cucmemol (S),
cpedHe-cnaboli (M) u cnabou (W).

Fig. 1. Dental anxiety levels with strong nervous system (S), medium-weak (M) and weak (W).

YpoBeHb CTOMAaTO/I0rMYECKO TPEBOXHOCTU
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YpoBeHb CTOMaTO/I0rMYECKOIA TPEBOXXHOCTU
nocne metToauK agantauuu
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Puc. 2. YpoeeHb cmomamosio2u4eckoli mpeeoxHocmu (a) do Memoduk adanmauyuu
u (b) nocne memoduk adanmauyuu.

Fig. 2. Dental anxiety level (a) before adaptation techniques and (b) after adaptation techniques.
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HUSI METOAMK CHMKEHWSI CTOMAaTONOMMYECKON TPEBOXHOCTU
yny4lieHne KoHTakTa Bpava ¢ pebeHKOM, BO3MOXHOCTb OCY-
LLIeCTBINEHMSA CTOMATONOrM4Yeckoro neyvexHms 6es3 npegsapu-
TenbHOW cefjaunn B rpynne AeTten C CUIbHOW HEPBHOW CU-
CTEeMOW yMeHbLLEHVEe TPEBOXHOCTM Habntoganock y 39,5%,
B rpynne c cpegHe-cnabov HEPBHOW CUCTEMOWN CHUXEHue
COCTOSIHVS TPEBOXHOCTU OoTMeYanoch y 28,1%, a B rpynne
co crnabow HepBHoOW cuctemon y 15,9%.

Xo4eTcs caenaTb akLEeHT Ha TOM, YTO afanTalOHHbIE Me-
ponpuaTUSA B CpeaHEM 3aHUMaloT Yac. Mix moxeT npoBoautb
Kak cam Bpa4-CTOMaTosor, Tak U CpeAHUIN MEANLMHCKNIA Nep-
coHan. B 3aBncumocT oT Trna HepPBHOWM CUCTEMbI N YPOBHS
TPEBOXHOCTW NauneHTy MoxeT notpebosatbca oT 1 go 4
ajanTauuoHHbIX NpuemMoB. Ho, Taknm obpa3om, Mbl MOXeM
nsbexatb HeraTUBHbIN OMbIT CTOMAaTONIOrMYECKOro NeYeHuns
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Pharmacokinetics of Local Anesthetics
in Dentistry: The Example of Articaine-Containing
and Mepivacaine-Containing Anesthetics
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Abstract:
Aim. To analyze current data on the pharmacokinetics of drugs used for local anesthesia in dental practice, with particular
emphasis on articaine-containing and mepivacaine-containing anesthetics.
Materials and Methods. The study of up-to-date information from the Cyberleninka, Elibrary, Google Scholar and PubMed
electronic databases was carried out during a systematic review of the literature. Selected and included articles, the content
of which concerns the pharmacokinetics of local anesthetics articaine and mepivacaine.
Results. 55 publications were reviewed. After analyzing the literature for inclusion criteria, the total number of publications
has become 42.
Conclusions. According to the analyzed data, the choice of local anaesthetic solution should be made individually for each
patient and be based on the pharmacokinetics of the drug.
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INTRODUCTION

Local anesthetic (LA) medications have become an
integral part of dental practice in the modern world. Local
anaesthetics are widely used for pain relief during invasive
manipulations in the patient's oral cavity.

The term local anesthesia refers to the reversible inhibition
of the generation and conduction of excitation through the
impact on the endings of sensory nerves and nerve fibers.
[, 2]

LA’s pharmacokinetics is an significant area in dentistry
that studies the absorption, distribution, biotransformation
and elimination of drugs in the body. Understanding the
pharmacokinetics of LA allows dentists to choose the most
effective and safe anesthesia individually for each patient.

The pioneer of local anesthetic effect, as exemplified by
local injection of cocaine subcutaneously, was a physician,
professor of medicine — Vasily Konstantinovich von Anrep.
The results of his experiments were published in 1879 in the
German journal Archiv fur Physiologie. Almost a century
later, in 1957, mepivacaine was synthesised and between
1969 and 1974 articaine was discovered, local anesthetic
drugs successfully used by dentists to date. [8]

There are two groups of anesthetics on the modern dental
market: esters and amides. This literature review will focus
on local anesthetics from the amide group, in particular
articaine- and mepivacaine-containing anesthetics.

AIM

To analyse current data on the pharmacokinetics of
mepivacaine and articaine-containing drugs for local
anaesthesia.

MATERIALS AND METHODS

This review article was written by searching the electronic
databases Google Scholar, PubMed, Elibrary, Cyberleninka,
and prearticle reference lists.

Search terms included. For Russian sources:
«pharmacokinetics of local anaesthetics «the use of
articaine», «mepivocaine», «articaine». For foreign

sources: «the use of articaine», «the use of mepivocaine»,
«pharmacokinetics of local anesthetics» (Table 1).

Publications were included based on the following
inclusion criteria:

1. Articles dated 1995 and later.

2. Examination of the relevance of data on the pharmaco-
kinetics of local anesthetic drugs.

3. Consideration of drug processes in the human body

The consideration and analysis of the articles were
conducted in several stages.

The first criterion for selection was choosing publications
whose titles included at least 1 search term. Next, works
dated later than 1995 were excluded. The last stage involved
studying the content of the full-text versions of the selected
articles.

Cochrane Collaboration data were used to assess the
risk of systematic error. [27, 28] And tests were performed at
each of the selection stages according to Higgins et al [27].
The levels of systematic error, are as follows:

* low — all criteria fulfilled;

* moderate — one criterion is missing;

* high — two or more criteria are missing;

 unclear - little detail to make a risk decision.

RESULTS

55 articles were reviewed, of which 35 were from
PubMed, 7 from Google Scholar, 5 from Elibrary and 7 from
Cyberleninka. After applying exclusion criteria, the final
number of studies included was 42. Current data on the
pharmacokinetics of site anesthetic drugs were analysed in
the selected articles.

DISCUSSION

Pain occurring at a dental appointment imposes both
emotional and physical stress on the patient. Modern
medications for local anesthesia not only eliminate
unpleasant sensations during invasive manipulations, but
also regulate the most crucial physiological processes in the
body. [4, 9, 12, 31]

Modern local anesthetic solutions, in addition to the
main active ingredient — the local anesthetic itself, also
include adjuvants: vasoconstrictor (to enhance and prolong
the effects of local anesthetics); vasoconstrictor stabilizer
(sodium bisulfite, preventing the oxidation of adrenaline);
preservatives, which allow maintaining the sterility of the
solution (usually parabens). [4, 13]

Chemical structure of amide anesthetics
The structure of LA consists of three parts.

1. lipophilic part is represented by an aromatic compound.
Due to the presence of this component, the molecule
LA has the ability to pass through membranes repre-
sented by the bilipid layer of phospholipid molecules.
[2, 10, 17]

2. The hydrophilic part is represented by a tertiary amine
and a proton acceptor. The structure of this part con-
tains a nitrogen atom interacting with the protein re-
ceptor located on the membrane of the nerve fibre. [2,
10, 17]

3. The intermediate part is the binding component of the
lipophilic and hydrophilic parts. It can be represented
by ester or amide bonds. [2, 10, 17]

Articaine-containing LA

Articaine is a methyl ester of 4-methyl-3-[2-
propylaminopropionamido]-2-thiophenecarboxylic acid and
is a thiophene derivative. The presence of a thiophene
ring in the chemical structure of articaine distinguishes this
anesthetic from other LA. [38]

Mepivacaine-containing LA

Mepivacaine retains the 2,6 — xylidine group in the
aromatic ring, the intermediate chain is shortened, and
the terminal tertiary amine is replaced by a less basic
methylpiperidine ring. [20]

Absorption of local anesthetics

Local anesthetic drugs based on mepivacaine and
articaine are widely utillized for various types of anesthesia:
infiltration, nerve block and periodontal anesthesia. [4, 22, 25]

Anesthetic administration in dental practice is carried out
parenterally by injection into the submucosa of the oral cavity.
Anesthetic depot is formed in the subcutaneous adipose
tissue with its subsequent diffusion into the surrounding
tissues. [4] The concentration of MA in blood plasma is
influenced by various factors: injection site, time of day,
composition of the anesthetic solution, its physicochemical
properties. [24]

Well vascularised tissues enable active penetration of
the anesthetic into the bloodstream, thereby reducing the
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duration of the analgesic effect of the drug. [15, 18] The
lipophilicity of LA is directly related to the speed of drug onset,
with higher solubility in lipids allowing for faster penetration
of the nerve sheath and axonal membranes. [21, 31]

Vasoconstrictors in local anesthetic solutions

Local anesthetic solutions may contain vasoconstrictors,
substances that cause local vasoconstriction at the injection
site. The most common such substance is adrenaline
(epinephrine) at concentrations of 1:100 000 and 1:200
000 (5mcg/ml). The authors note that the presence of
vasoconstrictor in LA, prolongs the absorption time of

0630pbI / Reviews ‘283

the anesthetic, resulting in prolonged analgesic effects,
increased effectiveness of pain relief, and reduced systemic
toxicity of the drug. [4, 15, 16, 20, 41]

Articaine-containing anesthetics are the preferred choice
of dentists in most clinical cases. In terms of anaesthetic
activity, 40 mg/mL 4 % articaine hydrochloride and 0.006
mg/mL adrenaline hydrochloride shows a similar effect to
the use of 2% 20 mg/mL lidocaine hydrochloride and 0.0125
mg/mL adrenaline. [26] Articaine-based LA can be used
in concentrations of articaine 2% (most used in paediatric
dentistry) and articaine 4%, have a negligible vasodilating
effect and can be used with or without a vasoconstrictor, if

Table 1. Article selection process [32].
Ta6bnuya 1. Mpouecc ot6opa cTatent [32].

Publications identified through
searches in Google Scholar, PubMed,
Elibrary, Cyberleninka

(number = 55)

l

Additional publications identified
through other sources

(number = 2 )

l

(number) = 48

Publications after deletion of duplicates

Screened publications

(number) = 46

Excluded publications

(number) =2

for acceptability

(number) =44

Full-text articles assessed

Excluded full-text articles, due
to irrelevance

(number) =2

l

Studies included in the
analysis

(number) =42
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there are contraindications to its use. [29, 34] Using articaine
4% 60-80 mg with epinephrine 1:200 000, achievement of
complete anesthesia is noted in 90% of cases. This amount
of anesthetic (up to 80 mg) does not cause a systemic toxic
reaction in the healthy patients. [34]

The duration of anesthesia can reach 45-60 minutes
when adding epinephrine at a concentration of 1:200000,
and when using a vasoconstrictor at a concentration of
1:100000 — up to 180 minutes. In an acidic environment, the
analgesic effect of local anesthetics reduce, which should
be taken into account in the presence of inflammation in
the area where anesthesia is planned. Articaine penetrates
through the hematoplacental barrier to a minimal extent and
is hardly excreted in breast milk. [6, 7, 24]

The pKa of articaine-containing anesthetics is 7.8
(shows weakly basic properties), which is close enough
to the physiological pH value of extracellular fluid. This
index indicates that the concentration of non-ionised form
of LA preparation with articaine will be higher, and as a
consequence, anesthesia will occur in a shorter time and
will be more effective. The presence of thiophene ring in the
chemical structure of articaine causes its high lipophilicity.
[1, 2,3, 16]

Research has shown that mepivacaine-containing
anesthetics are drugs with a moderate duration of
anesthetic effect (60-90 minutes). Mepivacaine is applied
at concentrations up to 3% without the addition of a
vasoconstrictor due to the absence of vasodilatory properties
in this particular drug; instead, it has a slight vasoconstrictive
effect. [20, 35]

The pka of mepivacaine-containing anesthetics is 7.7.
It was observed that when working in infected tissues,
mepivacaine-based LA would lose 64.7 % of efficacy, which
is an advantage relative to lidocaine (72.8 %). Preparations
with a pH above 4.9 demonstrate better patient tolerance
due to reduced soreness during solution injection [5, 37].

Amide LA diffuse better into surrounding tissues, so that
the anesthetic effect occurs faster. [13] For mepivacaine, the
authors note the onset of action in 15-30 minutes [31], while
articaine exhibits a faster anesthetic effect, with numbness
noted as early as 5-7 minutes from the time of injection. [16,
26]

Distribution and biotransformation of local anaesthetics

After administration, local anesthetics solutions enter
the systemic bloodstream and bind to blood proteins such
as albumin and glycoproteins. This binding allows local
anesthetics to interact with receptors responsible for sodium
channels opening.

For articaine, the authors report a percentage of binding
to blood proteins above 90%, while for mepivacaine this
figure is 80% or higher.

The level of affinity a drug has for proteins indicates its
effectiveness, with higher binding levels suggesting greater
efficacy. [4, 14, 30]

The process of articaine metabolism begins immediately
after the administration of the drug. Under the influence
of esterases contained in the body, the carboxyl group of
the articaine molecule is hydrolysed. Articaine is an amide
anesthetic possessing a ester group and it differs from
other similar anesthetics in its ability to undergo hydrolysis
by non-specific blood esterases. This process leads to
the biotransformation of 75% to 90% of articaine into its
inactive metabolite, articaine acid. This is confirmed by the
significantly higher concentration of articaine in alveolar
blood (117 mg/L) compared to systemic blood (14.4 mg/L),
as reported by the authors of the study. Due to this process,
the systemic toxicity of the drug is significantly reduced, and

the drug exhibits a short-term exceeding of threshold values,
making it possible to administer repeat injections and use
higher concentrations of the drug. [31, 41]

According to the study data, the maximum plasma
concentration (Cmax) at 60mg of 4% articaine without
vasoconstrictor was 1.805 + 243 ng/ml, when the dose was
increased up to 120mg Cmax was 3.438 + 553 ng/ml. The
above data indicate that the maximum concentration of the
drug in plasma increases in direct proportion to the increase
of LA dose. The tmax value for articaine was 5-15 minutes,
for articaine acid 45 minutes. [15, 33, 37]

Metabolism of mepivacaine occurs in the liver and
is associated with active participation of microsomal
enzymes, especially the p450 enzyme. This produces an
N-dimethylated and aromatically hydroxylated metabolite.
(23]

In the study conducted for mepivacaine-containing
anesthetics patient was administered 108 mg mepivacaine
with 54 pg adrenaline the maximum blood concentration
of the drug (Cmax), was reached by 20 minutes and was
2.33 £ 0.35 pg/ml. At the end of the second hour, the plasma
concentration decreased to 1.05 + 0.18 pg/ml.

When the dose of mepivacaine was increased to 216 mg
with the addition of 108 mg epinephrine, the Cmax was 4.01
+ 0.69 pg/ml, decreasing after 2 hours to 4.01 + 0.69 ug/ml.

Therefore, we can see a direct proportionality between
the dose of mepivacaine and its plasma concentration. [15,
36]

Elimination of anesthetics

The predominant mechanism of elimination of articaine
and its inactive metabolites is through the renal excretion
with urine. Articaine acid is metabolized by renal tubule cells
by glucuronidation. The percentage of excretion of articaine
in unchanged form is approximately 1.45 + 0.77%, 64.2 +
14.4% for articaine acid, and 13.4 + 5% for glucuronidated
articaine acid. Publications also contain renal clearance
values, which are: articaine — 1.35 £ 27 I/h, articaine acid —
718 £ 1.81 I/h.

60 mg of 4% articaine without vasoconstrictor was
administered, the clearance was 3.836 ml/min; when the
dosage was increased to 120 mg, the clearance is 3.735 ml/
min.

The elimination half-life (t1/2) of articaine is 20-30 minutes,
and 90 minutes for articaine acid and its metabolites,
indicating a high metabolic rate and efficient elimination of
articaine from the body. [4, 33, 40]

Mepivacaine-containing anesthetics are eliminated as
inactive metabolites, only 5-10% of mepivacaine is excreted
unchanged. The half-life (t1/2) of mepivacaine is 114 minutes,
which is significantly longer than the t1/2 of articaine,
indicating a longer duration of action of mepivacaine as a
local anesthetic. [15, 36]

Understanding the pharmacokinetic parameters Cmax
(maximum plasma concentration of the drug) and t1/2 (drug
elimination half-life) is important for assessing the systemic
toxicity of the drug, as well as determining the maximum
dosage and the frequency of administration.

In a study conducted by Dinakaran Venkatachalam et
al., the pharmacokinetics of articaine were investigated in a
group of 6 goats. The goats were administered subcutaneous
injections of 0.5 ml of 1.5% articaine hydrochloride (resulting
in a total dose of 30 mg) and intravenous injections of 4%
articaine hydrochloride (at a dose of 8 mg per kg of body
weight). The following data were obtained:

Subcutaneous injection: Cmax (maximum plasma
concentration) was 587 + 175 ng/ml, Tmax (time to reach
Cmax) was 0.22 + 0.09 minutes, and half-life (T1/2) was 1.26
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+ 0.34hours. Intravenous injection: T1/2 was 0.66 + 0.14
hours. [39]

The study noted the manifestation of articaine toxicity
after its administration. Initially, sedation was observed,
followed by ataxia disorder and clinical manifestations of
seizures associated with the toxicity of the drug. The mean
seizure concentration of articaine in plasma, when infused
intravenously at 4 mg per 1 kg per minute (mean total dose
at which seizure onset was noted was 16.24 + 1.79 mg
kg-1), was 9905 + 2383 ng/ml-1, while the mean seizure
concentration of articaine acid was 1517 + 914 ng/ml-1. These
findings demonstrate a significant exceedance of the seizure
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CoBpeMmMeHHble acneKTbl pereHepaTBHOW
SHAOAOHTUNIN: CUCTEeMaTNYeCKNn 0630p

© MutpoHuH A.B., Apuakos K.A., OctannHa [.A., MutpoHuH t0.A., Xnspnesa T.B.

MocKoBcKuin rocyaapcTBEHHbIN MeANKO-CTOMaToNnornyecknin ynusepcuteT, Mockea, Poccua
Pe3lome:
AkmyanbHocmb. COBpeMEHHasl KOHUEenuusi 3HAOLAOHTUYECKOro JNevYeHus B OONbLUMHCTBE KIAMHUYECKUX CIlydaeB
nogpasymMeBaeT NPOBeAEHNEe IKCTMPNaUnUnM NynbMbl C NOTEPEN ee NacTUYeCKon, TPOPUYECKON, CEHCOPHOW, 3aLLUUTHON
dyHKUMA. B cBA3M € 3TM, NpoJoKaeTcs NOMCK CNOCOOG0B BOCCO3[4aHUSA yTpavyeHHbIX KNETOK U OCHOBHOIO BELLECcTBa
nynbnbl M NEPUOAOHTa [ANs 3aMeLlleHMs BHYTPMKOPHEBOrO MPOCTPaHCTBA «XMBOW» TKaHblo. PereHepaTtnBHas
3HAOAOHTUS, OCHOBLIBAKOLLASACS Ha MPUHLMNAX TKAHEBOW MHXeHepuwu, npegnaraeT MeToAMKM MO BOCCTaAHOBIIEHUIO
NOBpPEXAEHHbIX TKAHEW NyNbno-AEeHTUHHOIO KOMMEeKca Ha OCHOBE NMPUMEHEHUS CTBOJIOBLIX KIETOK, (hakTopoB pocTa, a
TakXXe opraHM4Yeckon MaTpulbl.
Llens. CuctemaTu3upoBaTtb NPEACTaBMEHHYH B Hay4HbIX CTaTbAX MHGOPMaLUID O NPOBEAEHHbLIX WUCCrEeAOBaHUsX,
BO3MOXHOCTSIX U MepcrnekTuBax pa3BuTus B obnactun pereHepaTUBHON SHOOLOHTUN.
Mamepuanbl u MemoOsi. [poBefeH NOUCK NUTepaTypPHbIX UCTOYHMKOB B 6a3e AaHHbIXx PubMed, elibrary. ru, cyberleninka.
ru, NMo KIOYEBbLIM CIlOBaM, «pereHepaTMBHasi 3HAOAOHTUSAY, «CTBOJMOBbLIE KMNETKM», «(akTopbl pocTa», «nynbno-
OEHTUHHbBIN koMnneke» ¢ BolbopoMm Tunos ctaten «Clinical Trial», «Meta-Analysis», «Reviewy, «Systematic Review».
Pesynbmamei. MNMocne aHanusa ob3opa nuTepaTypbl, NOMy4YeHO MNpeAcTaBlieHMe O COBPEMEHHOM 3Tane pasBUTUS
pereHepaTUBHOW 3HOOA0HTUN, OKITMHUYECKUX U KITMHUYECKUX NCCIeJ0BaHUSIX MO BOCCTAHOBIEHMIO NMYNbMO-AEHTUHHOTO
komnnekca. [NpeactaBneHbl KNMMHUYECKUE Criydan, OCHOBaHHble Ha Tpuage pereHepaTtMBHOW SHAOAOHTUW, a Takxe
anropuTM Mo BbINOMHEHWIO AaHHbIX NeYeBOHbIX MaHUNyNAUniA.
Bbigodbl. PereHepaTtuBHasa sHAOOOHTUS aABRsieTCA ObICTPO pasBMBalOLWEencs QUCUUNITMHOW, KITMHUYECKNEe OOCTUXEHUSs
KOTOPON rmaBHbIM 06pa3om CBSA3aHbI C NeYeHneM HecOPMMPOBAHHbLIX KOpHEN 3y60oB, YTO MPOABNAETCH B NPOSOIIKEHUN
ux passutus. MNocnegywolwmne HayvHble N3bICKAHUSA HarnpaBfeHbl Ha NOMyyYyeHUe 3Ha4YMMbIX PEe3yNbTAaTOB NpU NevYeHun
NMOJSTHOCTbI0O CHOPMUPOBAHHOIO NOCTOAHHOrO 3yba, YTo 06ecneynT yHUKanbHoe BOCCTAHOBMEHNE UMMYHOMOINYECKMX,
CEHCOpPHBIX 1 3aLUUTHBIX CBOMCTB MyJbNo-4EHTMHHOIO KOMMeKca

KniouyeBble cnoBa: pereHepaTvBHas 9HAOAOHTUSA, CTBOMNOBbIE KNETKW, PakTopbl pocTa, Nynbno-AeHTUHHBIN KOMMEKC.
CraTtba noctynuna: 22.10.2023; ncnpasnena: 01.12.2023; npunsara: 05.12.2023.

KOH(*)HVIKT nHTepecoB: MUTpPoHMH A.B aBnseTcs 4neHoM pegakuMoHHON Konnernm, ogHako, aTo Obino HUBEJTNMPOBAHO B
npoLiecce ABOMHOMO Crienoro peueH3npoBaHus.

BnaropgapHocTu: onHaHCUMpOBaHME U nHanBuayanbHble 6narouapHocw| Aana neknapmpoBaHna OTCYTCTBYHOT.

Ona untnpoBaHus: MutpoHun A.B., ApuyakoB K.A., OctaHuHa [.A., MutpoHuH K0.A., Xuspmnesa T.B. CoBpeMeHHble
acnekTbl pereHepaTUBHOW 3HOOLOHTUM: cucTemaTuyeckuin o63op. AHoomoHTMs today. 2023; 21(4):287-292. DOI:
10.36377/1683-2981-2023-21-4-287-292.

Current Aspects of Regenerative Endodontics:
A Systematic Review

© Alexander V. Mitronin, Kirill A. Archakov, Diana A. Ostanina, Yuri A. Mitronin, Tamilla V. Khizrieva.

Moscow State University of Medicine and Dentistry, Moscow, Russia
Abstract:
Relevance. The modern concept of endodontic treatment in most clinical cases involves extirpation of the pulp with the
loss of its plastic, trophic, sensory, and protective functions. In this regard, the search for ways to recreate lost cells
and the main substance of the pulp and periodontium to replace the intraradicular space with “vital” tissue. Regenerative
endodontics based on the principles of tissue engineering and offers techniques for restoring damaged tissues of the pulp-
dentin complex based on the use of stem cells, growth factors, and an organic matrix.
Aim. Systematize information presented in scientific articles about research conducted, opportunities and development
prospects in the field of regenerative endodontics.
Materials and methods. A search of literature sources was carried out in the PubMed, dissercat.com, elibrary database.
ru, cyberleninka.ru, by keywords, “regenerative endodontics”, “stem cells”, “growth factors”, “pulp-dentin complex” with a
choice of article types “Clinical Trial”, “Meta-Analysis”, “Review”, "Systematic Review".
Results. After analyzing the literature review, an idea was obtained about the current stage of development of regenerative
endodontics, preclinical and clinical studies on the restoration of the pulp-dentin complex. Clinical cases based on the triad
of regenerative endodontics are presented, as well as an algorithm for performing these therapeutic procedures.
Conclusions. Regenerative endodontics is a rapidly developing discipline whose clinical advances are primarily related to
the treatment of immature tooth roots, which results in continued root development. Subsequent scientific research is aimed

Volume 21, no. 4/2023 | Endodontics
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at obtaining significant results in the treatment of a fully formed permanent tooth, which will ensure a unique restoration of
the immunological, sensory and protective properties of the pulp-dentine complex

Keywords: regenerative endodontics, stem cells, growth factors, pulp-dentin complex.
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BBEOEHUE

B npouecce dyHkuMOHMpoBaHuUs 3yba B 3yboyentocT-
HOW CMCTEME BO3MOXHO BO3HMKHOBEHME BonesHen nynbmbl
B pesyrnbTaTte Kapvo3HOro npouecca, TpaBMbl U pa3BUTUS
3y6oyentocTHbIX aHomanuii [1]. [loMMmo noTepu nnactuye-
CKOW, TpO(p1YeCKOoMn, CEHCOPHON, 3aLUTHON DYHKLUIA NyIb-
Mbl, BO3MOXHO pa3BUTME anmkanbHOro NeEpMOAOHTUTA, YTO
B OGOnbLUIMHCTBE cry4yaeB 6€3 COOTBETCTBYHIOLLETO NEYEHUs
npueBoauT K notepe 3yba. [2]. B kayecTBe ansrepHaTuBbI
KnaccuyeckuM meTodam fiedeHns naTonornm Nynsnbl U ne-
puogoHTa Obina npeanoxeHa pereHepaTtvBHaa dHAOAOH-
TUS, HanpaBfieHHas Ha BOCCTaHOBIeHMe duanonormye-
CKMX PYHKUUIA Nynbmbl.

BypHoe pa3BuTMe BOCCTAHOBUTENbHOW SHAOLOHTUN Ha-
NPsiMyt0 CBA3AHO C JOCTUMXEHUSIMU B TKAHEBOW UHXEHEPUU
— obnacTu Hayku, u3ydvarollen npoueccbl BOCCTaHOBME-
HWS, NoaAepXaHus u 3ameHbl Buonornyeckonm yHKLUK
Ha OCHOBE CTBOIOBbLIX KMEeTOK, hakTopoB pocTa u 6uo-
nornyeckux matpuy [3]. OcHoBaHMe MeToOuK pereHepa-
LUK Nynbno-A4eHTUHHOIO KOMMNIeKca CBSI3aHO C rmrnoTeson
pokTtopa Huraapga-Octbu o Bepylen ponu KpOBSIHOTO
Cryctka B BOCCTAHOBIEHMU MyfbMbl, YTO 6bINO NOATBEPX-
OEHO B X0 MMCTONOrMYeCKOro NCCrieoBaHns yaaneHHbIX
3y6oB, B KOTOpbIX NpeaBapuUTenbHO ObINO BbI3BAHO BHY-
TPUKOpHEBOE KpoBoTeyeHue [4]. bbino yctaHoBMneHo npe-
KpalleHne BOCManuTenbHbIX SBMEHUN B NynbMhe, a Takxe
peHTreHorpaduyeckne gokasaTenbCcTBa 3akpbITUs anekca
3y6oB c HecdhopmMMpoBaHHON BepxyLlkol. [laHHas paboTa
cTana OCHOBOW B NOHNUMaHWW AanbHEeNLWero nyTm passntns
pereHepaTBHbIX MPOLECCOB B 9HAOAOHTUM.

Taknm o6pasom, pereHepaTuBHble 3HAOAOHTMYECKMNE
npoueaypbl ABASIOTCA OMONOrMYeCKUMN MaHUMYASLMAMU,
npefHasHa4YeHHbIMWU ANS 3aMeHbl MOBPEXAEHHbIX CTPYK-
TYp AEHTUHA, KOPHS U KNETOK Nynbno-nepuoaoHTanbHOro
KoMMnekca.

LUENb

CucTtematnsvpoBaTth NPeACTaBreHHY B Hay4YHbIX CTa-
TbAX UHPOPMALMIO O NPOBEAEHHbIX NCCNEeOOBaHUAX, BO3-
MOXHOCTSAX U NepcrnekTnBax pasBuTusi B 0b6racTu pereHe-
paTUBHOW 3HOOAOHTUN.

MATEPUAINDbI U METObI

lMpoBegeH nonck nuTepaTypHbIX WCTOYHUKOB B Oase
AaHHbIX PubMed, dissercat.com, elibrary.ru, cyberleninka.
ru, Mo Kn4YeBbIM CIOBaM, «pereHepaTuBHasi 3HOOLOH-
TUSI», «CTBOMOBbLIE KNETKU», «aKTOpbl pocTa», «nynbmno-
OEHTUHHbIA Komnreke» ¢ Bbibopom Tunos ctaten «Clinical
Trial», «Meta-Analysis», «Review», «Systematic Review».

PE3YJIbTATbI
MoHumaHne BMOXMMUYECKMX U FUCTOMOrMYECKUX Mnpo-
LileccoB B XO[e pereHepauuv ¢ MCMonb3oBaHNEM ME3eH-
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XMManbHbIX CTBOMOBbLIX knetok (Mesenchymal stem cells,
MSC) pocTturaetca B [OOKMMHUYECKUX WCCEOOBaHUAX.
OnucaHbl MHOTMeE NONyNALUNY B3POCHbIX CTBOMOBBIX KIETOK,
HanbonbLIMIN UHTEPEC U3 KOTOPbIX MPEACTaBMAT CTBOMO-
Bble KNeTKu anukaneHoro cocouyka (Stem cells of the apical
papilla, SCAP), nepvanukanbHble BOoCnanuTernbHble KNeT-
kn-npegwecteeHHukn (Infl ammatory periapical progenitor
cells, iPAPC), ctBonoseble knetku nynensl (Dental pulp stem
cells, DPSC), cTtBonoBble KNEeTKN NEPMOAOHTaNbHON CBA3KN
(Periodontal ligament stem cells, PDLSC), (pucyHok 1) [5].
B xoge wccnegosanusa Ans oueHku Hannuus MSC no-
cfe BbI30Ba MOBTOPHOIO KPOBOTEYEHWS NpW pereHepa-
TUBHbIX 3HAOLOHTUYECKUX npoueaypax Oblno BbISBNEHO
maccuHoe noctynneHne MSC B KOpHeBble KaHanbl, YTO
noagreepxganocb yeenuyeHmem 6onee vem B 700 pas
cneumdu4ecknx MapkepoB AaHHOro Tuna KneTtok [6]. 3To
MOCNYXWIO MepPBbIM [OKa3aTeNbCTBOM MepBOOYEPEeaHON
ponu CTBOSIOBbLIX KNETOK B pereHepaTtuBHON 3HAOAOHTUW.
[anbHellmne nccnegoBaHns nokasanm, YTo 3HaYnTenbHas
KoHUeHTpauma MSC B kaHanax coxpaHsifiacb B YCIOBUSAX
anukanbHOro MepuofoHTUTa, YTO YKasbiBaeT Ha BbICO-
KYI0 YCTOMYMBOCTb [aHHbIX KNETOK B o4yare BOCnaneHus
[7]. BeposATHO, 3TO CBA3AHO C yCUMeHnem nponudepaumm
N @HIMOreHHOro NoTeHLmana CTBOMOBbIX KNIETOK B yCIOBUK
runokcuu [8]. Kpome Toro, 40CTOBEPHO Noka3aHo, Yto MSC
13 anukanbHoW obnacTn MOryT nocTynaTtb He TOSbKO B Ne-
puoa hopMUpOBaHMSA KOPHEW, HO yXe W NPW MOMHOCTbIO

BMSCs

Puc. 1. Cxema nomeHyuasibHbIX UCMOYHUKO8
CcmeoJs108bIX K/IemokK 6 rnosiocmu pma.

Fig. 1. Diagram of potential sources
of stem cells in the oral cavity.
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cchopmmpoBaHHON Bepxylwke. OgHako, ¢ BO3pacToM Mnpo-
nudepaTBHble BO3MOXHOCTWU [AaHHbIX KNETOK yMeHbLua-
totca. [9]. NprBeaeHHbIN JOKITMHUYECKUA aHann3 CBONCTB
CTBOJIOBbIX KMETOK Mynbno-4eHTMHHOrO KOMMIeKca noka-
3blIBaeT UX CTabUIbHOCTb U BO3MOXHOCTb K AuddepeHun-
pPOBKE B yCITOBUSAX aKTUBHOIO BOCManMTenbHOro npotecca.

BaxHas ponb B U3y4YeHnUn pereHepaTvBHON SHAOAOHTUN
OTBOANTCHA M3YYeHMo (haKTOpPOB POCTa, CTUMYMUPYOLLNX
AnddepeHUnpoBKyY CTBOSOBLIX KIETOK B Nyn O[OHTO-
6rnacTHbix knetok. K knwyeBblM MopdoreHam OTHOCUTCS
dakTop pocta pmubpobnactos (FGF), TpaHchopmupyemsliii
dakTop pocTta b-1 (TGF b-1), kOCTHbI MOpdOreHeTUYeCcKniA
6enok — 7 (BMP-7) [10]. Ix ocHOBHOW pe3epByap — OpraHu-
yeckasi MaTpuLua OeHTMHA, YTo 0OyCroBNEeHO CEKPETOPHOW
aKTMBHOCTbI OAOHTOONACTOB B X04€e AeHTUHOoreHesa [11].

TepaneBTuyeckoe BbICBOOOXAEHME hakTOpPOB pocTa
BO3MOXHO MYTEM HaHECEHMS Ha MOBEPXHOCTb AEHTMHA
npenapatos (3OTA, MTA), cnoco6CTByOLWMX MUX BbICBO-
boXOeHMIO C nocreayLwen CTUMynsauuen KneTok-npea-
LIeCTBEHHMKOB [12]. Ycnex pereHepaTyBHbIX MaHUNYALMNA
3aBUCUT U OT BbIOpaHHOW MaTpuLbl — TPEXMEPHOW CTPYK-
Typbl, o6ecneymBatoLen NpaBuIlbHOE NPOCTPAHCTBEHHOE
NosioXKeHMe KNeToK, J0CTaBKY K HUM NUTaTeNbHbIX BELLECTB
n rasos [13]. B kauecTBe OCHOBbI ANA KNETOYHbIX 3fIEMEH-
TOB npepnaraeTcs CrycTok KpoBu, obnagatLmin BbICOKOW
6MOCOBMECTMMOCTBIO, HO MULIEHHBIN afeKkBaTHbIX Mexa-
HWYECKMNX CBOMCTB U KOHTPONUPYEMOTO BKOYEHUst Brnoak-
TUBHbIX BeLwlecTs [14].

Momumo npupogHOW MaTtpuubl ObINM  NpeanoXeHbl
W CUHTETMYECKUE aHanoru, Hanpuvep, rmgporenu, obnaga-
loLLMe CBOWCTBOM KOHTPONMMPYEMON AOCTaBKN XEMOTaKCU-
YECKNX U aHTMOreHHbIX areHToB Ansg ctumynsaumm MSC [15].
Tak, NOMMMO aHanuaa CBONCTB CaMMX CTBOJIOBbIX KITETOK,
bonbloe 3HayeHuMe oTBoAUTCS BbIGOpy hakTopoB pocTta
W opraHum4eckon MaTpuubl, kKoTopble 6yayT obecneumBaTtb
nx anddepeHLMpPOoBKY B KNeTKM oAOHTOGnacTHoOro psga.
[aHHble KOMMOHEHTbI (POPMUPYIOT KACCUYECKY Tpuagy
TKaHEBOMN NHXEHEPUMN.

MpoBeaeHHbIE KNNMHUYECKUE MCCNEAOBAHNS NOKa3biBa-
10T 3P(PEKTMBHOCTb pereHepaTuBHbIX 3IHAOAOHTUYECKNX
npoueayp B 3yb6ax ¢ HechOpMMPOBaHHBLIMI BEPXYLUKaMMU.
Tak, [loktop AHnGan [uoreHec nokasan 3deKTUBHOCTb
pereHepaTMBHON 3HAOAOHTMM B neyeHun 3yba manbyuvka
12 neT ¢ TpaBMOW ABYXrOAWYHOW O@BHOCTW OO MOMEHTa
neyenwns [16]. MpoTokon nevyeHns npeacTaBneH Ha PUCYH-
ke 2. B nepBoe nocelleHve nauneHTa BoisiBrieHa 6onb npu
nepkyccum u nanbnaumm 3yba 2.1, BbinonHeHa BHy TPUpOTO-
Bas npuuenbHasa peHtreHorpadus (A). NponsseaeHo cos-
JaHve 3aHOOAOHTMYECKOro AocTyna ¢ BBedeHueM dawnna
Ha pabouyto onnHy kopHeBoro kaHana (B). KaHan npombinu
20 mn 1,5 % pacTtBopa runoxnoputa Hatpusa (NaOCI), 3a-
Tem 20 M M30TOHMYECKOro Xnopuaa HaTpus ¢ BBeAeHNEM
MppUraLMoHHOW Urpbl B anukanbHyto TpeTb (B). B kavecTBe
BPEMEHHOro NNoMOupoBOYHOrO mMaTepvana MCcnornbL3oBa-
nacb nacta Ha ocHoBe ruapokcuaa kanbuus Ultracal Ha
cpok B 1 mecsu. o ucteyeHmm ykasaHHOro cpoka y naum-
eHTa OTCYTCTBOBamnu KnuHuyeckne cumntombl. 3y6 Obin
N30NMpPOBaH, pacKkpbIT, NacTa yganeHa nyTeM uppurauuu
1,5 % NAOCL, 17 % 3SATA. BHyTpukaHanbHoe KpoBoTeye-
HMe ObINo BbI3BAHO NMyTEM MOBPEXAEHUSA annKkanbHbIX TKa-
Hewn dpannom Ne 25 no ISO ([). 3atem Hanocunu CollaPlug
(K) B kauecTBe MaTpuubl Ans BHeceHuss MTA kopoHanb-
Hee KpoBSIHOTO crycTka (3). B kauecTBe nsonupytowen npo-
knagkun ncnonb3osanu Fuji IX (M), noctosHHoro pectaspa-
UMOHHOro martepuana — nakyembii komnosut (K). Mocne
neyYeHns BbINOMHEHA KOHTponbHas peHTreHorpadus (J1).
Yepes rog y nauveHTa HabnogaeTcsa nonoxntenbHas pe-
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akums npu 30, 3akpbIiTVEe BEPXYLLKM N YTONLLEHNE CTEHOK
AeHtuHa (M).

OnpepgeneHHbln ycnex BOCCTAHOBUTENbHbIX 3HOOO0H-
TUYeCcKnx npoueayp NpoaeMOHCTPUPOBAH U B MOCTOAHHbIX
3ybax C NonHocTbi copmMupoBaHHON Bepxykon [17].
[Ons nevyeHnst XeHLWMHbl C AMArHO30M HeKpo3a Mynbmbl
MU XPOHUYECKOro anukanbHOro nepuopoHTuta 3yboB 2.1
n 2.2 Oblna NpeanoxeHa cxeMa neveHus, BKvawLwas
OBa noceulleHnsi. Ha pucyHke 3 npeacTtaBneHa guHamuka
N3MEHEHWI PEHTIEHONOrM4YeCckon KapTuHbl B obnactu npu-
YMHHBIX 3yOOB B X0€ NeYeHus.

B nepBoe noceuieHne nocrie nNpoBeAEHUs MeCTHOM
aHecTte3un 2 % pacTBOPOM NuAOKauHa C agpeHarnuHoMm
B cooTHoweHuun 1: 100000 n nsonaumen paboyero nons
C ncnonb3oBaHnem cucTembl koddepaam, Obin co3pgaH
aHaogoHTMYecknn goctyn. KaHanel npombiBann 20 Mn
5,25 % NaOCI, a 3atem 10 Mn AUCTUNNNMPOBAHHOW BOAbI
C nocrneaywlwmnm 3anosiHeHneM TPOMHOW NacTon C aHTu-
OvnoTukamu, cogepxaiien ymnpocdnokcaymH, MeTpoHuaa-
30n n knuHaamuumH (no 100 mr kaxgoro). B kavecTBe Bpe-
MEHHOro NIOMOMPOBOYHOrO MaTepuana Ucrnonb3oBancs
cTeknonHomMmepHbin uemeHT (Ketac Molar, 3M ESPE, 3ee-
denba, lepmanng). Bropoe noceweHne 6b110 Ha3Ha4YeHO
yepes 4 Hepenu. Nocne mecTHoro obesbonueaHusa 2 %
pacTBOpOM MenuBakavHa 6e3 agpeHanuHa u n3onsauuu

Puc. 2. KnuHuyeckul cny4al peeceHepamueHoU
9HOodoHmMuu dokmopa AHub6ana JuozeHeca.

Fig. 2. Clinical case of regenerative
endodontics by doctor Obadah Austah.
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Preoperative

Post-operative

60 months follow-up

Puc. 3. KnunHu4yeckuli cny4ali peceHepamueHoli 3HG000HMUU MOCMOSIHHO20
3y6a ¢ noJIHOCMbIO cchopMupoeaHHOU eepXyWKoU.

Fig. 3. Clinical case of regenerative endodontics of a permanent tooth with a fully formed apex.

paboyero nons cuctemon kodpdepnam Obina yganeHa
nevyebHasa nacta nytem obunbHoro npomeiBaHung 5,25 %
NaOCI. Bepxywe4yHoe kpoBoTeyeHue ObiNo BbI3BAHO Ny-
Tem BbiBegeHusa K-file 10 pasmepa no 1ISO Ha 1-2 mn ot
dusmnonornyeckoro otsepctms. ChopMmnpoBaHHbIN Yepes
3 MUHYTbI KPOBSIHOW Cryctok nokpbiBann ProRoot MTA
(Dentsply Tulsa Dental, Tanca, Oknaxoma, CLLIA). Ha MTA
6bIN HanoXeH BpeMeHHbI NNOMOMPOBOYHbLIN MaTepuan
13 CTEKIIOMHOMEPHOTO LLeMEHTa, a Yepe3 1 Heaenw TBep-
Oble TKaHW OblnMy BOCCTaAHOBMEHbI CBETOOTBEPXAAEMbIM
KOMMO3NTHbLIM MaTepunanom.

Yepes oanH mecsy HabnogeHns y naumeHTa 3yobl Obinm
6eccMMNTOMHbI, PeHTreHonornyeckoe mccrnegosaHue (B)
rnokasano CHWKeHMe PeHTreHonpo3pavyHocTn B obnacTtu
anekcoB 2.1 1 2.2 B CPaBHEHUN C PEHTIeHONOrn4eckon Kap-
TUHOM Jo ne4veHus (A). Yepes 60 mecsaues 66110 0TMEYEHO
npakTU4Yeckn MNONHOEe BOCCTAHOBIEHWNE KOCTHON TKaHW ne-
pupaaukynsipHon obnactu (C).

B tabnuue 1 npeactaBneH anropuMTm no BbIMOMHEHWUIO
pereHepaTUMBHOIO 9HOAOAOHTUYECKOrO feYeHusl, OCHOBaH-
HbI HA COBPEMEHHbIX AOKIMHNYECKNX U KIIMHUYECKUX UC-
crnepoBaHusx [18].

Tabnuya 1. CoBpeMeHHbIA anropyuT™ No BbINOMHEHUSA pereHepaTUBHOIo 3HAOAOHTNYECKOTO NeYeHMs.
Table 1. Modern algorithm for performing regenerative endodontic treatment.

lMepBoe nocewieHne

Bropoe nocelueHue
(yepes 2-4 Hepenu nocne NepBoro)

MHdopmupoBaHHOe cornacue, BKnoyarowee
00ObSACHEHME PUCKOB N anbTepHaTUBHbLIX METO-
[00B IeYeHns Unu oTCyTCTBUE NEeYeHus.

KnnHnyeckmin ocmoTp, NnpoBegeHve agekBaTHON MECTHON aHecTe3nn
pacteBopoM 3% MenvBakavHa (6e3 agpeHanuHa), nsonsaumsa pabodvero nons c

NCMNOmnb30BaHNEM cucTeMbl kopdepaam.

[Mocne npoBefeHnst afekBaTHON MECTHOMN
aHecTe3un n3onauus paboyero nNons ¢ UCnorsb-
30BaHNEM cuctembl kopdepaam.

Co3paHue aHA0A0HTMYECKOTO AOCTYNa, yaaneHue neyebHoro matepvana
nytem uppuraumun 17% 3OTA (30 mn/kaHan, 5 MUH), @ 3aTeM OKOHYaTENbHbIM
NPOMbIBaHMEM M30TOHUYECKMM PacTBOPOM HaTpusa xnopuaa (5 mn/kadan, 1 MuH).

CosgaHue aHOOAOHTUYECKOrO AOCTyNa 1 onpe-
[eneHve paboyei AnMHHbI

KaHarnbl BbiCyLLMBaOT GyMaxHbIMU LWTUDTAMK.

Vppuraumns cuctemsl kaHanos cHavana 1,5%

NaOCI (20 mn/kaHan, 5 MuH), a 3aTeM M30TO-
HUYECKNM pacTBOPOM HaTpus xnopuaa (20 mn/
KaHan, 5 MuH), urna pacrnonoxeHa NpMMepHO
Ha 1 MM OT KOHLA KOPHS.

MHayumpoBaHue kpoBoTedeHus nytem BpaieHust K-cparnna Ne 25 no ISO npu
pacnonoXeHnx ero Ha 2 MM 3a anukanbHbIM OTBEPCTUEM C Liefbio 0XBaTUTb BECb
KaHarn, 3anonHeHHbI KPOBbIO, 40 YPOBHS LIEMEHTHO-3MarneBoro CoeAMHeHs.

KaHanbl BbicyLLMBalOT GyMaxHbIMY WTUTaMK

Mocne o6pa3oBaHMs KPOBSIHOTO CrycTka, NMpeaBapuTENbHO CBEPHYThIV KyCOK
Collaplug (Zimmer Dental Inc., Bapwaga, IHanaHa) oCTOPOXHO NOMECTUTb
noBepXx KPOBSHOIO CTyCTKa B Ka4yeCTBe BHYTPEHHEW MaTpuLibl ANt pa3MeLleHns 3
MM MTA (Dentsply, Tynca, Oknaxoma) nnu buogeHntuHa (Septodont)

Tmapokena, KanbLumst uny nacty ¢ kombuHaumen

aHTUOMOTMKOB (KOHLIEHTPaLMA KOMOUHMPOBAH-

Horo npenapata ot 0,1 oo 1 mr/mn) gocTaBnsT
B CUCTEMY KaHamnoB.

HanoxeHve nsonupytoLLein Npoknaakv 13 Crosi CTEKNOMOHOMEPHOTO LieMeHTa
(3—4 mm) (Fuji IX, GC America, Alsip, IL)

BpemeHHasi pectaBpauus.

[MocTosiHHasA pecTtaBpauuns ¢ UCNonb30BaHNEM nakyemoro Komnosmnta CBeToBOro
oTBEPXOEeHNA

Heo6xoaumo Ha3Ha4YMTb BU3UT NaLUeHTa yepes 3, 6 MecsiLeB u exxeroaHo B TeyeHue 4 net

SHdodoHmus
————€TLRl
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BbIBO4bl

PereHepaTvBHas 9HOOLAOHTUS IBNSieTCA GbICTPO pas3Bu-
BaloLLeNCs AUCLUUMNIIMHOW, OCHOBAHHOW Ha NpUHLMMax Tka-
HEBON WHXEHEepUU, a UMEHHO AOCTaBKe Myra CTBOJIOBbIX
KINeToK, MaTpuL U (hakTOpOB poCTa B CUCTEMY KOPHEBBIX
KaHanoB. [MpoBefeHHble OOKMMHUYECcKNe WUCCrenoBaHus
Mo M3y4YeHuto Tpuaabl TKaHEBON UHXeHepun hopMUPYIT
Oyayllee BOCCTaHOBUTENbHbIX NMpoueayp. B xode knuHu-
YEeCKUX UCCrefoBaHWi OTMe4vaeTcsl MOoNoXuTenbHas Au-
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0Oco6eHHOCTN TBepAbIX TKAaHEl BpeMeHHbIX
3y60B, BAMawLWe Ha KapnecpesncTeHTHOCTb

© bargacaposa W.B., KoctuHckasa M.B., An.kamme Mupanb

Poccuincknin yHusepcunteT gpy»K0bl Hapopos, Mocksa, Poccua
Pe3slome:
Llers. OCOBEHHOCTY MUKPOCKOMMYECKOTO CTPOEHWSI AaManu 1 AeHTUHA UHTAKTHbIX BpEMEHHbIX 3y60B, KOTOpbIe SIBMAKTCA
NPUYNHON NX MOHUXXEHHON KapMecpe3nCTEHTHOCTH.
Mamepuanbl u Memodbl. I3yvyeHune akTyanbHOW MHOpMaLnmn B 3NeKTPOHHbIX 6a3ax AaHHbix Google Scholar 1 PubMed
6110 NPON3BEAEHO B NpoLecce cuctemaTnyeckoro o63opa nutepartypbl. OToOGpaHbl U BKITHOYEHbI CTaTbU, COAEpXaHne
KOTOpPbIX KacaeTcsi pacnpoCTPaHEHHOCTH Kapreca BpeMeHHbIX 3y00B 1 CBA3b Kapueca CO CTPYKTYpOW TBEPAbIX TKaHeNn
3yba.
Pesynbmamsbi. PaccmoTpeHo 327 nybnukauwi. NMocne aHanusa nuTepaTtypbl N0 KPUTEPUSAM BKITHOYEHUSI, NTOrOBOE
KONMYecTBO COCTaBMUmMo 52.
Bbigodbl. Vicxoosi U3 npoaHanu3uMpoBaHHbIX [aHHbIX, CTPOEHWEe TBepAblX TKaHEeW BpEeMeHHbIX 3y6oB siBnseTcs
npegpacnonaramwym ¢(akTopoM M5 BO3HWKHOBEHWS W pas3BUTUS Kapueca. YMEHbLUEHWE TOMWUHbI 3manu u
OEHTMHA, YBENMYEHNE B HUX KOHLEHTpaLUN OpraHM4yeckoro MaTpukca, BCrneACcTBUE HEMOMHOLEHHON MUHepanusauum,
MUKPOMOPUCTOCTb 3Marnu, aHoManuu pas3BuUTUS CIOEB AEHTMHA, YBEMUYEHUE KONMUYECTBA MMMNOMUHEPANU30BAHHbIX U
HEepaBHOMEPHbIX Y4aCTKOM, HEAOPa3BUTOCTb MyNbMbl, HapyleHne (YyHKUUU 040HTOGNAcTOB, MOBLILEHHAs aaresus
MUKPOOPraHn3mMoB K MOBEPXHOCTW 3Manun — Bce 3TU 0COBEHHOCTN cnocobCTBYOT GLICTPOMY U NPOrpPecCUpPOBaHHOMY
pasBUTUIO Kapreca BPEMEHHbIX 3y60B.

KnioueBble cnoBa: kapuec, BpeMeHHble 3y0Obl, rMCTONOrMYeckoe CTpOeHue, amarb, 3ManeBo-AeHTUHHasa rpaHuua,
amManeBoO-LeMeHTHasa rpaHuiua, aManeBble MNpuU3Mbl, MUKPOTPELUMHbI, AEHTUH, Nynbna, oAOHTOGNacTbl, NPeaeHTUH,
OEeHTUHHbIEe TPYBOoYKM, MUHEpanbHbIN COCTaB.

CraTtba noctynuna: 01.11.2023; ucnpasneHa: 19.12.2023; npunaTa: 24.12.2023.
KoHdnukT nHTepecoB: ABTopbl coobatoT 06 OTCyTCTBUM KOHDNIUKTA MHTEPECOB.
BnarogapHocTu: PnHaHcMpoBaHve N MHAUBKMAYanbHble GrnarogapHocTy AN AeKnanupoBaHnsa OTCYTCTBYIOT.

OnauntnpoBaHus: bargacaposa U.B., KoctuHckas M.B., An.kamme Mupanb. OcobeHHOCTU TBEpAbIX TKAHEN BPEMEHHbIX
3y60B, BNUsOLWME HA Kapuecpe3ncTeHTHOCTb. QHO0AOHTUSA today. 2023; 21(4):293-298. DOI: 10.36377/1683-2981-2023-
21-4-293-298.

Features of temporary teeth hard tissues affecting
caries resistance

© Inna V. Bagdasarova, Mariya V. Kostinskaya, Al.kamme Miral

RUDN University, Moscow, Russia.
Abstract:
Aim. Features of microscopic structure of enamel and dentin of intact temporary teeth, which are the cause of their reduced
caries resistance.
Materials and methods. Current information in the electronic databases Google Scholar and PubMed was examined through
a systematic literature review. Articles with content related to the prevalence of dental caries in temporary teeth and the
relationship between caries and tooth hard tissue structure were selected and included.
Results. A total of 327 publications were reviewed. After analyzing the literature according to the inclusion criteria, the final
number was 52.
Conclusions. Based on the analyzed data, the structure of the hard tissues of temporary teeth is a predisposing factor for
the occurrence and development of dental caries. Decreased thickness of enamel and dentin, increased concentration of
organic matrix in them due to incomplete mineralization, microporosity of enamel, abnormal development of dentin layers,
increased number of hypomineralized and irregular areas, underdevelopment of pulp, impaired function of odontoblasts,
increased adhesion of microorganisms to the enamel surface — all these features contribute to the rapid and progressive
development of caries in temporary teeth.

Keywords: caries, temporary teeth, histologic structure, enamel, enamel-dentin boundary, enamel-cement boundary,
enamel prisms, microcracks, dentin, pulp, odontoblasts, predentin, dentin tubes, mineral composition.
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BBEOEHUE

Ha cerogHsawHun geHb kapuec cumtaetca Hambornee
pacnpoCcTpaHeHHON CTOMaToNnornyeckon npobrnemon, npum-
UMHbI KOTOPOW elle A0 KOHUA He udyyeHbl. HecmoTps Ha
COBpPEMEHHbIe MeTobl NTeYeHns U NPOUNAKTUKK, JaHHOE
3aboneBaHve TONbKO NPOrpeccupyeT ¢ KaxxablM AHeM. Mo
noBoAy 3TMONOrMn kapueca 6bino BbIABUHYTO MHOXECTBO
TEOpUN, HO 10 KOHLA HE BbISCHEHO, Kakne akTopbl 60nb-
e Bcero cnocobCTBYOT pa3BuTHIo kKapueca 3y6oB. Taknm
obpa3om, MOXHO cKkasaTb, YTO Kapmec — 3TO MOMMaTUOMNO-
rmyeckoe, LUMPOKO pacnpocTpaHeHHoe 3aboneBaHue, Ko-
TOpoe ABMnAETCs pe3ynbraT aare3un MukpoOHOW Gnsku
K noBepxHocTu 3yba ¢ nmocrneaywuwen ee gemMuHepanvaa-
umen, nytem metabonuama nuLLeBbIX yrneBogoB 40 KACOT
[8, 40]. DaHHOe 3aboneBaHne BO3HMKaET Nocre nNpopesbl-
BaHMs 3y60B 1 BO3MOXHO HE TONbKO B MOCTOSIHHBLIX 3y6ax,
HO 1 BO BpeMeHHbIX [1, 39]. Taxenbl paHHWU SETCKUIA Ka-
puec nopaxaeT MHOXECTBO MaZKux NoBepxHocTen 3y6oB
y feTel BO3pacToM A0 5 neT, 4To NpuBOAWT B AanbHENLLEM
K HenpuaTHbIM nocrneacTteusm [6, 36]. KoHe4yHo, kapuec
MOXeT ObITb B Ntobom Bo3pacTe, HO AeTu Gornee noaeep-
XEHHbl 3TOMY 3aboneBaHuio, Tak Kak NosiBlieHNe 1 pacnpo-
CTpaHeHue paHHero kapmeca BpeMeHHbIX 3y00B BO MHOTOM
3aBMCUT OT coUManbHOro ctatyca ceMbMl, MecTa XUTenb-
CTBa, NULLEBOro pauuoHa pebeHka, 3HaHui o npodunak-
TUKE cTomaTornornyeckux s3aboneBaHuii U 0COBEHHOCTAX
rmrmeHbl nonoctu prta y pogutenen [18]. Mo pasnunyHbimM
CTaTUCTMYECKUM [aHHbIM C yBenuyeHuem BbIOOpKM MC-
cnepyembix OeTel Kapuec BpeMeHHbIx 3yboB npeobnagan
Haf KapvecoM nocTosiHHbIX [33]. 3aboneBaHuo Hanbonee
noaBep)KeHbl 4eTU AOLKOTbHOIro BO3pacTa, B BO3PACTHbIX
rpynnax ot 1 go 3 net n ot 4 fo 7 net. HaunHas ¢ 2-x ner,
KapnecoMm nopakalTcs eCTeCTBEHHbIe yrnybneHus v npum-
LweeyHas obnacTb, KOTOpble CBA3aHbl C HANUYMEM B 3TUX
30Hax 3yOHbIX oTNoxeHu. Kapnec npuieeyHon obnactu
4acTo pacnpocTpaHsieTcs No BCel Wweikn 3yba, JaHHoe 3a-
boneBaHve ABMSETCA UMPKYMNSPHBIM UMK «OyThINOYHBIMY
KapvecoMm, KOTOpbIi BO3HWKaEeT Nocre [ONroro Kopmre-
HUsA pebeHka crnagkumm cmecsamm us byToinku [5]. B cBasu
C 9TUM MO CTaTUCTMYECKUM LaHHbIM Y AeTel B Bo3pacTte
OBYX neT nepeHaAsa rpynna 3yb6oB nopa)keHa Kapuecos
B 37% cny4aes, 1 ¢ BO3pacTom pebeHKka TeHAeHUMS K AaH-
HoMy 3aboneBaHuio TONbKO Bo3pacTaeT [4]. Ve B Bo3pac-
Te 5 net paHHoe 3aboneBaHue Habnoganocb y 60% npo-
LEeHTOB AeTen, a Kk 6 rogam 3T1o uncno gocturaet 83% [1, 7,
32, 50]. Bbicokuit ypoBeHb pacnpocTpaHeHHOCTU U UHTEH-
CMBHOCTM Kapueca BpeMeHHbIX 3y6oB 0bycrnoBreH oTcyT-
CTBMEM OHO3HAYHOro OTBETAa Ha BOMpPOC 3Tmornorum 3abo-
nesaHus [27]. Ocoboe BHMMaHNe He0OX0ANUMO yaenuTb Ta-
KMM dpakTopam, Kak: JeNCTBUE KMCMOT, BbipabaTbiBaeMbIX
MUKPOOPraHu3mMmamu, COCTaB CrtOHbl, UMMYHUTET pebeHka
U CTpoeHue camux TkaHew 3yba, npepgpacnonaratume
K pasBuTuo kapmeca. 3a nocnegHue 15 net Ha aTy Temy
ObIN0 NpOBEeAEHO MHOXECTBO UCCeA0BaHW, koTopble By-
OYT OTpaxkeHbl B JAHHOW CTaTbe.

LENb

AHanua pacnpoCTpaHeHHOCTU U MHTEHCUBHOCTU Kapwu-
eca y peteni. Ocob6eHHOCTM CTPOEHMS BPEMEHHbIX 3y00B,
KoTopble 00ycnaBnmMBalT UX MOHWXEHHYI0 Kapuecpesu-
CTEHTHOCTb U BbICTPOE pacnpocTpaHeHne NaTonornyecko-
ro npowecca.

dndodoHmusna
— T

MATEPUAIbI U METOObI

M3yyeHne nybnvkaumin, MONyYEHHbIX MOCPEACTBOM
noucka B 9NEeKTPOHHbIX Gasax AaHHbIx Google Scholar,
PubMed, a Takxe npucTaTelHbIX CNUCKax nutepartypbl
6bI1N10 NPOM3BEAEHO B X04e cucTeMaTmyeckoro o63opa nu-
TepaTypbl.

3a 0CHOBY B3ATbl CTaTbM, B KOTOPLIX ObINK paccmoTpe-
Hbl UCccneoBaTenbckue paboTbl, B KOTOPbIX BbINKU MCNoSb-
30BaHbl WKgbl 3y60B, NOMyYeHHbIX B KIIMHUKE Mocne ux
yoaneHus:

1. Wnndbl NOCTOAHHLIX 3y60B;
2. lnudbl BpeMeHHbIX 3y60B;
3. Wnundbl NoCTOsIHHBIX 3y60OB € KAapUO3HbLIM NPOLIECCOM;
4. lnudbl BpeMeHHbIX 3y60B € KapMO3HbIM NPOLLECCOM.

Takxe ObINM BsA3bl CTaTbW, OCHOBaHHbIE Ha U3y4YeHUu
MMUHEpanbHOro cocTaBa MOCTOSIHHbIX U BPEMEHHbIX 3y60B
B HOPMe, NPV NaToNorMyeckom npouecce, Npu HenpaBub-
HOM (POPMUPOBAHUN, NPU PA3NNYHBLIX aHOMAaTUsl Pa3BUTUS.

B naHHoM cTaTbe Gbln BKIOYEH M aHanu3 ctatucTuye-
CKUX JaHHbIX MO TakoMy 3aboneBaHuto, kak kapuec 3y6os,
B JeTCKOM BO3pacTe.

PE3YINbTAThI

PaccmoTtpeHo 327 nybnukauun (265 — PubMed, 62 —
Google Scholar). Nocne aHann3a paboT Ha Hanuune KpuTe-
pvieB BKITIOYEHNS, UTOrOBOE KONMYECTBO CTaTew CoCcTaBuUIo
52. B obcyxxaaemblx nccnefoBaHuaX NPMBOASATCA AaHHbIe
O CTaTUCTUKe pacrnpOCTPaHEHHOCTU Kapueca BPeMEHHbIX
3y60oB 1 CBSA3b Kapueca CO CTPYKTYpOW TBepAbiX TKaHew
3yba.

OBCYXOEHUE

B uenowm, pasHuua Mexay BpeMEHHbIMU Y MOCTOSHHbIMU
3yb6amu, Buanmas HeBOOPYKEHHbLIM r11a30M, COCTOUT B TOM,
YTO BpEMEHHbIe 3yObl MPeacTaBnsitoT COO0M YMEHbLLEHHYO
KOMWIO MOCTOSIHHbIX, OTNNYasiCb CBOMM MaTOBO-6enbiM Unv
ronybosaTo-6enbiM LBeTOM M cnabopa3BuToli KOPHEBOM
cuctemoit. MNMoatomy uensto faHHon paboTsl 3aknovanach
B CPaBHEHWUN TMCTONOMMYECKOro CTPOEHUS AManu U OeHTH-
Ha BpeMeHHbIX 3y60B, KOTOpble MOTyT GbITb OQHOW U3 NpuU-
YMH pacnpoCTpPaHEHHOCTM paHHero AeTCKOro kapmeca.

Ha makpockonmyeckoM ypoBHE Mbl BUAUM, NyJibNapHYHO
Kamepy 60nMbLUYyI0, YeM Y ero NOCTOSAHHOro aHanora. Ho He-
CMOTpsi Ha 6onbLlMIA 06bEM, KPOBEHAMOMHEHNE Kanumnns-
pOB HEPABHOMEPHOE, TaK KakK OHW CYXXeHbl, LeneBuaHon
dopwmsbl [3]. B ycnosum runokcum ogoHTobnacTel nonyyawT
HeJoCTaTOYHOE KOMMYECTBO BELLECTB, YTO BMNOCMEACTBMMU
HapyLliaeT ux CTPyKTypy u cdyHkumio [34]. MHorga mbl mMo-
Xem HabngaTth, YTO NONOCTb 3yba HACTONbKO YBENUYEHa,
YTO pOr NynbMbl 04eHb BNIM30K K AIManeBo-AEHTUHHOW rpa-
Huue [5]. Mo 3Ton NpUYNHE KapMO3HbIN NPOLLECC YEPES He-
6onbLIoEe KONMMYECTBO BPEMEHM MOXET NMPUBECTU K MHU-
LMPOBaHMIO Nynbnbl. Tak ke 60MNbLLIOMY PUCKY MOABEPKEHbI
BpeMeHHble 3yObl, KOTOPbIE MOABEPIIINCL KAPMO3HOMY MO-
pakeHuto Ha aTane POopMNPOBaHNS, KOrga He3penas nynb-
na He B COCTOSIHUK BbipabaTbiBaTb B JOCTATOUYHOW CTEMNEHNU
3amecTuTenbHbIN AeHTuH [5, 17]. Ewe ogHon ocobeHHo-
CTblO SIBMSIETCSA MEHbLUEEe KONMYECTBO HEPBHbIX BOJTOKOH
N MEHbLUee UX NPOHWKHOBEHWE B AEHTUHHbIE TPYOO4KM,
4yTo obycnaenuBaeT cnabyt YyBCTBUTENbHOCTb BPEMEH-
HbIx 3yboB [23, 31]. MoaTomy 3avacTyo Mbl Habnogaem
6eccumMnToOMHOE TeYeHue kapueca y aeTen.
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BcneacTtere yBenuueHns nynbnapHoOW Kamepbl nNpouc-
XOAWUT MPOMNOpLMOHANbHOE YMEHbLUEHE BABOE TOMLLMHbI
OEeHTMHa 1 amanun. YMeHblUeHne TOMWMHbI AeHTUHa npu-
BOAWT K TOMY, YTO OOMEHHbIE NMPOLECChl MeXay amMarnblo
M Nynbnon ocywecTBnsAwTca nydwe. oatomy kapuos-
HbI Npouecc 4Yepes3 ToMWy AeHTMHa pacnpocTpaHsieTcs
6bicTpee. Kak n amanb BpeMeHHbIX 3y6oB, AeHTUH bonee
CBETNbI U MSATKMIA, BCIEACTBME MEHbLUEeNn MuHepanusa-
LMK, TaK XXe Ha NpakTyKe AeTCKOro Bpava-cTtomMartornora, Mbl
MOXeM HabntoaaTtk, YTO 4EHTUH BPEMEHHLIX 3y6oB npena-
pUpyeTCs HAMHOTO ferye, Hexenun y nocTosHHbIx [51]. Ho
Hanbonee BbipaXeHHbIE OTANYUA MEXAY MONTOYHBIMM U MO~
CTOSIHHbIMM 3y6amm oTpakeHbl B MUKPOCKOMMUYECKOM CTPO-
eHUN amManun n eHTuHa.

CTpoeHune geHTUHa BpEMEHHbIX 3yO0B 0YEHb CXOX C MO-
CTOSIHHBIMM, Y HEM TaK e NpUCYTCTBYET TPW CMOs: NpeaeH-
TWH, NynbnapHbIi 1 Nnawesow AeHTUH. [peaeHTUH BUAeH
HeYyeTKO, UMeeT HepaBHOMEPHYIO U Marnyto TOMLNHY, B He-
KOTOpPbIX MeCcTax npocnexusarTcs uctoHyeHna [35]. pa-
HULa Mexay OEHTMHOM U NpefeHTUHOM B HOpME SABMsieTCs
POHTOM MMHEpPanM3aumm, HO B MOMOYHbIX 3ybax oHa 3a-
3ybpeHHas, HepoBHasd, MOXeT OblTb AedOopMMpoBaHa, 4To
roOBOPUT HaM, O HEMOMHOLEHHOW M1Hepan3auumn AeHTrHa
[3]. MepuTyOynApHEIM OEHTUHOM SIBMSIETCA TOT Lap, KO-
TOPbLIA COCTaBNAET HENOCPEACTBEHHO CTEHKN AEHTUHHbIX
TpyOoyek, B TO BpEMS Kak, MeXTYOynspHbIi AEHTUH npea-
cTaBnseT cobor NMPOMEXYTKW, UHTEpPCTUUMArbHbIE Crou
mexay cteHkamu Tpybouek [11, 19]. Bo BpeMeHHbIX 3ybax
nepuTyBynApHbIN AEHTUH XapakTepudyeTca NOpUCTOCTbIO
N HEOOHOPOAHOCTBIO, a TaK Xe npeobnagaHve MexTyoby-
NSIPHOTO Crosi U YMEHbLUEHUEM KONMYEecTBa MuHeparnb-
HOro KOMMNoHeHTa. [103TOMYy CTEHKM OEHTUHHbIX Tpybouek
COCTOUT M3 PbIXMO PacMoNOXeHHbIX MUHEpPanu30BaHHbIX
KOHTITIOMEpaToB, KOTOPbIE MPOHM3aHbl U OKPYXXeHbl Gec-
NOpPsILOYMHO PaCMONOXEHHBbIMY KOMNnareHoBbIMU BOJIOKHA-
MU. OTO Haubonee BblpaxeHO B nepudepuyeckomMm croe
nnaweBoro AeHTvHa. Xo4 camux AEHTUHHbIX Tpybouek
npsiMonvMHeeH, ocobeHHO BOMM3M 3SManeBoO-AEHTUHHON
rpaHuLbl, B OTAINYME OT NOCTOSIHHBLIX 3yOO0B, B KOTOPbIX X0
Tpybouek s-obpasHbii [10, 13]. Mo cpaBHEHMIO C NOCTOSIH-
HbIMU 3y6amu, AeHTUHHbIe TPYOOoYKM BO BpeMeHHbIx 6onee
KOPOTKME M3-3a YMEHbLUEHUS TOMLWMHbI AEHTUHa 1 6onee
wnpokue [5]. NoaTomy Kapno3HbIi Npouecc npoTtekaeT 60-
nee CTpeMUTENBHO, HEXENU B MOCTOAHHbIX 3ybax. Tak xe
TepMUHanbHble OTAENbl AEHTUHHbLIX TPyOOYeK MPAMUKOM
NepexoasiT B MEXMNPU3MEHHbIE MPOMEXYTKM B amManu, cre-
[oBaTenbHO MUKPOOPraHuaMbl MOryT GecnpenaTCTBEHHO
nepexoauTb M3 aManu B AeHTuH. WHorga B6nu3m amane-
BO-AEHTUHHOW rpaHuLbl O6biny o6HapyxeHbl rmobynspHbie
dopMbl AEHTUHA, YTO SABNSIETCS [0Ka3aTeNnbCTBOM Ha-
pyLWeHNs MuHepanusaumm TBEpAblX TKaHew 3yba, kpome
3TOro faHHble (hopMbl XapakTepusyrTcs OTCYTCTBUEM
OEHTUHHBIX TPyb6Oo4Yek 1 npeobnagaHne opraHMYecKoro ma-
Tpukca [3]. Bce Bbile nepevyncneHHble USMEHEHUS B OeH-
TUHe, CBA3aHHblE C HapyLeHUsSMM MUHepanbHOro obmeHa
M CUHTE30M OpraHU4yeckon maTpuLbl, MOTYyT OblTb pe3ynb-
TaTOM TaKoro SIBMEHUS], Kak pe3op0OLmsa KOPHEN, Tak kak 3yo
noasepraetcsa U3NONOrnyeckomy paspyLueHunto [24].

Ectb Tak xe wnccnenoBaHus, KOTOpble [OKasbliBalOT
nepexon AEHTUHA B amanb B BUAe MNMNacTUHOK, BepeTeH
N MYYKOB, KOTOPbIE SABNSAIOTCA Y4aCTKaMu NOBbILLEHHOW Op-
raHM4eckown Npupoabl, AaHHbIE Y4acTu B MEPBY0 o4Yepeab
nopakatotcs npu kapuece [42]. Tak xxe GbICTPOMY nNporpec-
CUPOBaHMIO CNOCOOCTBYET OTCYTCTBME YETKOW rpaHuLbl
MexXay aManbio 1 AEeHTUHOM, OHa 3a3ybpeHHas, pasmbiTas
[2, 3, 11].
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MpakTuyeckn Ha BCex NOMyYEeHHbIX Wnudax BpeMeH-
HbIX 3y60B amanb Obina coxpaHeHa MUHUMAarbHO, @ OTHO-
CUTENbHO COXPaHEeHHas aManb MMena BuA «OCTPOBKOBY,
npepbIBUCTast U MOMHOCTbI MULIEHHAst CTPYKTYpPbl, YTO
MOXHO ObINO CBA3aTb C HEJOCTAaTOYHOW MUHepanu3auum-
en n nocrneaywwmMm pacnagoM HeopraHU4eckux CTPyK-
Typ amanu [3]. OManb MOMOYHbIX M MOCTOSHHbIX 3y6oB
B OCHOBHbIX YepTax MMeeT BONIOKHUCTO-KpUcTannmyeckoe
cTpoeHue. No npoBeaeHHbIM UCCNefoBaHNS B amManu Bpe-
MEHHbIX 3y0OB MOJSTHOCTBI OTCYTCTBYHOT MOBEPXHOCTHbIN
N WeToYyHo-kaemyaTbin cnoun [11]. MNpo GasanbHbIN cnon
MO>HO FOBOPUTb TOMbKO YCITOBHO, Tak Kak OH MeHee Bblpa-
KEH U UMEET HECKOSIbKO MHYH CTPYKTYpPY, HEXENKU B NOCTO-
SIHHbIX 3y6ax. Takum obpasom, CTpOeHue aManv BpEMEH-
HOro 3y6a MOXHO CpPaBHUTb CO CPEOUHHOW 4acTbio amanu
NMOCTOSIHHOrO, NMO3TOMY Ha MakpornpenapaTte Mbl BUOUM,
amarnb BABOE TOHbLUE, YeM y NOCTOSHHOro 3yba. B ogHom
13 uccrnefoBaHuii Ha Wnnde NnocTosiHHoro 3yba amans co-
ctaBuna 2,58 mm, a Ha Wwnudge BpemMeHHoro 3yba — 1,14 mm
[21]. Kpome aTOro Ha wnndax BpeMeHHbIX 3y60oB npoxoanT
YeTKO Bblpa)KeHHasi HeoHaTanbHasi NUHNS, KoTopasa ABNA-
eTCsl T’MNOMUHEpPann3oBaHHbIM Y4aCcTKOMMU BbIMMSAUT Kak
CTyneHyaTbl pa3pbiB B amanu [29, 43]. laHHas nuHusa ob-
yCIOBINEeHa HapyLleHUs Ha aTane cekpeuny amanu. Tak xe
amarnb XapakTepusyeTCd MeEHbLUMM KONMYECTBOM JTUHWIA
PeTuunyca, koTopble B HOpMe ABMAKTCS UCTOYHMKOM >KEr-
TOro LBeTa NOCTOSIHHOrO 3y0a, a yMeHbLLIEeHWe KonMyecTea
OaHHbIX IMHWUIA U MeHbLUas MMHepanuaauns obocnysnvea-
eT ronyboBaTbll OTTEHOK BpeMeHHoro 3y6a [10]. Ewe oa-
HMM OCHOBHbIM OTNIMYMEM COCTaBa aManu ABNATCS CTPO-
€HMEe M OpPMEHTMPOBKA SManeBblX MPU3M, MO HEKOTOPbIM
nccnefoBaHUAM 3TW M3MEHEHUs Gonee BbipaXeHbl B MO-
CNnepoaoBON amarnu, TO eCTb NOCIe HeoHaTanbHON NNHUN
[38, 44]. B xone ogHOro aKkcnepumeHTbl ObinyM Nony4YeHbl
OMTMYECKME CEKLMOHHbIE N300paXXeHnss amaneBbiX NPU3M
NMOCTOSIHHbIX U BPEMeEHHbIX 3y6oB. o pe3ynstam cpegHee
3HavyeHue amameTpa Mpu3Mbl B MOCTOSHHbIX 3ybax Obina
bonblie, Hexenu Bo BpeMeHHbIX, 3,150 Mkm n 2,602 Mkm
COOTBETCTBEHHO [26]. OMmaneBble NPU3Mbl, HaxoAsLue
Ha LWeVKe OPUEHTUPOBaHbl FTOPU3OHTANbHO, B OTNNYME OT
NMOCTOSIHHbIX 3yOOB, B KOTOPbIX OHWU OPUEHTUPOBAHHO anu-
kanbHo [10]. Omanb xapakTtepudyeTca 6onblUMM Konuye-
CTBOM OpraHM4yecKkunx BeLLlecTB, OOMbLUMMU MEXNPUIMEH-
HbIMW NPOCTPAHCTBaMW, HANM4YNEM MUKPOMOPUCTOCTU, YTO
Mo HEKOTOPbIM UCCrefoBaHUsIM SIBMSIETCS npegpacnona-
ralowmmMmm dakTopamu 4ns aare3any CTPenTOKOKKOBBIX MU-
KpoopraHu3mMoB. [ToMnumo 3TO nopucTas CTpykTypa amanu
YMEHbLLUAET ee NPOYHOCTb M TBEPAOCTb, Y4TO cnocobecTByeT
pasBUTUI0O MUKPOTPELLUMH BO BpeMeHHbIx 3ybax [41]. Takas
nopuctasi CTpykTypa amanu 6yaet cnocobctsoBaTh 6onee
rnyboKnumM Kapmo3HbIM NopakeHusaM. 3ayacTyo Mbl BUOUM
f6onbluee KONMMYEeCTBO MOAMNOBEPXHOCTHLIX MUKPOTPELLUUH
BO BPEMEHHOW 3Marnu no CpaBHEHUIO C APYTMMUY rpynnamu
3y6oB [30]. Bcneacteme yMeHbLUEHUSA NMPOYHOCTM aManu,
6biCcTpee nponcxoanTt ee U3NoNornyeckoe cTupaHme, Ko-
TOpoe NpMBOAUT K OOHaXXeHUI0 OEHTMHA, KOTOopbIN Gonee
KapuecBocnpuum4ymne. KpoMe MUKpPOTPELLMH Ha Makpornpe-
napate Mbl BUOMM PasfnunyHyl TOMWMHY 3Manu B 3aBUCK-
MOCTM OT rpynnbl 3y6oB 1 nx nosepxHocTu [14]. K npumepy,
39KBaTOP BPEMEHHbIX 3y60B Gonee BbipaxeH, HO 9To Npuaa-
eT 3yby 6onee TOHKYIO «Tanuoy», B NpuULLIeeyHon obnactum
CINOW amarnu He3Ha4YNTENbHbIW, N FpaHuLa aManu n LeMeH-
Ta TOXe HEepOBHasi U Xpynkas, NO3TOMYy OEHTUH OCTaeTcs
NMOYTU He3alUMLEHHbIM NMPOTUB OENCTBUSA KUCIOT MUKPO-
opraHunamos [16, 25]. BcrneacTteue aToro passuBaeTtcs Oy-
ThINTOYHbIN Kapuec, No BCEN NpuLleeyHor nosepxHocTu [9].
Bbinv npoBeaeHbl paboThl, Lenbio KOTOpbIX Obina oueHka
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BNUSHWS LUEPOXOBATOCTN NOBEPXHOCTM AManu BPEMEHHbIX
3yboB, cnocobeTBytoLlen agresun 6aktepun. B pesynsra-
Te BpeMeHHas amanu okasanacb 6onee LepoxoBaTon no
CPaBHEHNIO C NMOCTOSIHHBbIMU 3y6amu, YTO MOXKET ABNATHCS
elle O4HOM MPUYMHOW NOBLILLEHHOW afre3nen CTPenToK-
KOBbIX MUKPOOPraHM3MOoB K BpeMEeHHbIM 3y6am npu Tex xe
ycnoBusix pocta [37, 47]. Ewe ogHow Bepcuein no nosony
noBbILUEHHOWN agre3neit 6akTepuin kK BpeMeHHOW aManu siB-
nseTtca 6onblias KOHUEeHTpauus OpraHMyeckmx BeLLecTB
B HEN, YTO MOXET M3MEHATb COCTaB NpMobpeTeHHON nern-
NUKyrne n cnocobcTBoOBaTh Nyyllen aare3anen akTMHoOMuLe-
ToB [45].

Kpome rucTonormyeckoro CTpoeHusi TBEpPAbIX TKaHen
3yba cnegyet OoTMETUTb U3MEHEHWS B MUHEpPArNbHOM CO-
cTaBe BpPEMeHHbIX 3y6oB. [10 MHOrMM wnccnegoBaHUsM
ObiNM Momny4YeHbl Takue pesynbTaThl, YTO coaepXaHue
Kanbuusa n gocdopa Obino 3HAYNTENBHO CHUXEHO B KaX-
OOM cnoe, 4YTo noATBepXAaeT MMOXYH MuHepanu3auuto
AeHTuHa n amanu [20, 22, 46]. Mo gaHHBIM HEKOTOPbIX UC-
CcnefoBaHUI OKOMOMNyMNbMapHbIi OEHTUH BO BPEMEHHbIX
3y6a Obln MeHee MUHepanM3oBaH 1 coaepXXaHune Kanbuus
n pocgopa 66110 pesko cHuxkeHo [15]. MNpu ndyyeHunm co-
cTtaBa amanu 6bif1o 3aMeyY€eHo, YTO MUHeparbHble KpucTtarn-
Nbl BDEMEHHOW 3Marnu NoYTy BABOE NPEBOCXOAAT KpucTan-
nbl B MOCTOSAHHbIX 3y6ax, 185HM 1 94 HM COOTBETCTBEHHO
[30]. Ho HecmoTps Ha GonbluniA pasmep coaep)kaHue kap-
b6aHaTtanaTuta 6bino Gonblie rmgpokcnanaTuTa, KOTopbiv
[orkeH 6bITb B HopMe [48, 52]. Takxxe npu nccnegoBaHum
MUHEepanbHOro coctaBa TkaHew 3yba 6binu BbiGpaHbl Bpe-
MeHHble 3yObl y AeTel pa3Horo Bo3pacTta, U Habnwoganocb
CHUXEHNe COAepXaHnsa M1nHepanos ¢ Bo3pacTom pebeHka
[24, 28].

Cam KapuosHbI npouecc nopaxaeT BpeMeHHble 3y6bl
0YeHb CTPEMUTENBHO U BCEOXBaTbiBaKLLe, TO ecTb 3abo-
neBaHWe xapakTepuayeTcs pacnpocTpaHeHnem naTonoru-
YecKoro npouecca no naocKoCTU, Tak Kak B amarnu npucyT-
CTBYET BbICOKOE COAEepXaHue OpraHu4eckoro maTtpukca,
ObICTPbIM TEYEHME 1 NEPEXOAOM U3 OAHON (DOPMbI B ApY-
ryto, Tak Kak TonuiMHa aManu u AeHTMHa MeHblle BABOE,
rpaHvLbl MeXay TBepAbIMU TKaHAMUN pasMbiTble U MHGEK-
uust MoxeT 6ecnpensAaTCTBEHHO NPOHMKaThL 40 NynbnapHon
kamepbl [12]. [axe HayanbHbIA KapMO3HbIA MPOLIECC Mpu-
naet 3yby Bce Gonbluyo 1 6onbLIy NPOHMLAEMOCTb, No-
3TOMy BbICOKA BEPOSATHOCTb Pa3BUTUA MHOXECTBEHHOro
kapueca. OTCyTCTBME Kakoh-nmbo BbipaxeHHon 6onu unu
YYBCTBUTEMNbHOCTU CO34aeT HeCcrnocobHOCTb npenynpex-
OEHUSI CUNMbHOrO MnuM HeobpaTumoro paspylleHust 3yba,
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BbIBOAbI

B paHHoOI cTaTbe OblnNu NprBeaAeHbl ¥ NpoaHanM3npoBa-
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NMpumeHeHne COBpEeMEHHbIX TEXHOOrnn

N MmawnHHom cucrembl Reciproc (VDW)

npu NnpoBeAeHNN PeBN3NN KOPHEBbIX KaHaNoB
3y6a c annKasbHbIM NePUOJOHTUTOM:
KNNHNYEeCKNUN cnyyamn.
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Pe3tome:
MoBTOpHOE 3HAOAOHTUYECKOE NeyeHne B BOMNbLUMHCTBE CllyYaeB NoKa3aHOo Npv pa3BUTUN anuKanbHOro NepnoaoHTUTa
y 3y60B C paHee neyveHbIMW KOpPHEBbIMW KaHanmamu. [laHHoe neyeHue OCMNOXHAETCH TeM, YTO KOpHeBble KaHanbl
MoryT BblTb 06TypupoBaHbl NobbiM Matepuanom: ryTranepyvMBbiMy WTUDTaMK, NAcTON, LEMEHTOM, aHKEpPHbIMU U
CTEKINOBOMOKOHHbIMU LUTUTaMu, pe3opuunH-popManmHoBO NacTom, B kKaHanax MoryT pacnonaratbcsi Ha Ntobom ypoBHe
parmMeHTbl UHCTPYMEHTOB M NMPONCXOAMTL TPaHCMOPTaUusa KOPHEBbIX KaHanoB. Beibop npoBeaeHNs 3HAOAOHTUYECKOTO
nevyeHnsa nnu yganeHve 3yba Bcerga cTouT nepej ctomatonoramu. Hannune B accopTvMeHTe Bpayen COBPEMEHHbIX
MaLUUHHBIX (PannoB, yNbTPasByKOBbIX HACaAoK, MIOMOMPOBOYHbLIX MaTepranoB N PEHTIEeHONOrMYeCcKNX nccneaoBanni
3HauMTenbHO obnervyaeT Bpayam cToMaTofioraM — TepanesTam NpoBeAeHNe 3HA0AOHTUYECKOTO NIEYEHUS U MOBbILLAET ero
KayecTBO. B gaHHOW cTaTbe nNpeAcTaBneH KNMHUYECKMIA Cnyyal NpoBeAeHNst MOBTOPHOrO 3HAOAOHTUYECKOrO NeYveHns
3yba 2.6 ¢ anvkanbHbIM MEPUOAOHTUTOM N KIMHWYECKOW KapTMHOWM XPOHMYecKoro ravmopwuTta. B ctatbe oTobpaeHsl
OCHOBHblE 3Tanbl NleYeHWs, pes3ynbTaTbl PEHTreHONOrMYecKnx MccnegoBaHui, MUKpobrnonornyeckoe mccnegoBaHve
BGMONMeHKN KOPHEBLIX KaHanoB A0 M Nocfe NpoBeAeHHON MexaHuyeckon obpaboTkm aHpocuctemon Reciproc (VDW)
N OTAaneHHble pe3ynbTaTbl, 4TO BygeT B MOMOLb MPaKTUKYOLWMM BpayaM CTOMaronoram npu NpoBeAeHUn peBusnmn
KOpPHEBbIX kKaHaroB.

KnioueBble cnoBa: sHOoOAOHTUYeCKMEe cuctembl, Reciproc VDW, mnkpobuonoruyeckoe ncecnegoBaHne, KOMnNboTepHas
TOMoOrpadus, peBu3mns KOPHEBbLIX KaHAOB, XPOHUYECKUIA anuKanbHbI NEPUOAOHTUT

Ctatbsa noctynuna: 11.10.2023; ucnpasneHa: 18.11.2023; npuHsara: 22.11.2023.
KoHdnukT nHtepecoB: ABTopbl coobatoT 06 OTCyTCTBUM KOHPNIUKTA MHTEPECOB.
BnarogapHocTtu: ®nHaHcMpoBaHue N UHAUBKMAYanbHble GrnarogapHocTy AN AeKnanupoBaHMsa OTCYTCTBYIOT.

Ona uutupoBaHusa: VBaHoBa E.B, CabaHueBa E.[, KopcakoBa E.B. lNMpuvmMeHeHMe COBpPEMEHHbLIX TEXHOMOIMN "
maLwmHHom cuctemsl Reciproc (VDW) npun npoBeAeHUN peBr3nm KOPHEBBIX kKaHarnoB 3yba ¢ anvkanbHbIM MEPUOAOHTUTOM:
KNUHMYecKun cnyyan. QHgoaoHTus today. 2023; 21(4):299-304. DOI: 10.36377/1683-2981-2023-21-4-299-304.

The use of modern technologies and the machine
system Reciproc (VDW) during the revision

of the root canals of a tooth with apical
periodontitis: a case report

© Elena V. lvanova'?, Elena G. Sabantseva', Ekaterina V. Korsakova'?

'Russian Medical Academy of Continuing Professional Education, Moscow, Russia.
*Moscow Regional Research and Clinical Institute named after M.F. Vladimirsky ("MONIKI"), Moscow, Russia.

Abstract:
Endodontic retreatment in most cases is indicated with the development of apical periodontitis in teeth with previously
treated root canals. This treatment is complicated by the fact that the root canals can be lined with any material: gutta-
percha pins, paste, cement, anchor and fiberglass pins, resorcinol-formalin paste, fragments of tools can be located in
the channels at any level and root canal transportation can occur. The choice of endodontic treatment or tooth extraction
is always before dentists. The availability of modern machine files, ultrasound attachments, filling materials and X-ray
examinations in the assortment of doctors makes it much easier for dentists and therapists to conduct endodontic treatment
and improves its quality. This article presents a clinical case of repeated endodontic treatment of a 2.6 tooth with apical

Volume 21, no. 4/2023 | Endodontics
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periodontitis and a clinical picture of chronic sinusitis. The article shows the main stages of treatment, the results of X-ray
examinations, microbiological examination of the root canal biofilm before and after mechanical treatment with the Reciproc
endosystem and long-term results, which will help practicing dentists during root canal revision.

Keywords: Endodontic systems, Reciproc, microbiological examination, computed tomography, root canal revision, chronic

apical periodontitis.
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BBEOEHME.

M3BecTHO, 4TO aHa3apobHble BMAbI MWUKPOOPraHW3MOB
BbI3bIBAOT XPOHUYECKOE BOCMNANeHne B TKaHAX NepuoaoH-
Ta [1]. daHHble 6akTepun Nocrne Heka4eCTBEHHO NEPBUYHO
neyYyeHbIX KOPHEBbIX KaHanoB 3y6oB, 06pasytoT KOMOHWUW,
KOTOopble 006beAMHATCA B OUOMNMEHKY, MOKPbLIBALLYHO
CTEHKM KOpHEeBbIX KkaHamnoB [2]. OHM 3anonHsAwT naTte-
panbHble KaHarnbl, anvkanbHble OTBETBNEHNS U UCTMYChI,
coeauHALMNEe OCHOBHble KaHanbl [3], roe cospgakTca
naeanbHble YCroBUS AN pa3BUTUSE MUKpOropbl: Ha-
nMyYne MOCTOSIHHOW BIaXHOCTW, BbICOKOW TemnepaTtypbl,
3aMKHYTOro npoCTpaHCTBa, MuTaTenbHbIX BewecTs. [o-
CTYN K KOPHEBbLIM KaHanam ObiBaeT 3aTpygHeH. Camu 3y6Obl
pacnonoXeHbl B cpefe MonocTu pTa, coaepxalleh MHO-
XecTBO MUKpoopraHnamos [4]. BoccTaHOBNeHMe TKaHeBOM
CTPYKTYpbl MepuanuKkanbHblX TKaHeW Mpu XPOHUYECKOM
anukanbHOM NepuoaoHTUTe, 06pa3oBaBLLEMCS MOCNE Nep-
BMYHOrO 9HAOAOHTUYECKOro neveHus, nponcxoaut énaro-
[aps yganeHuoo WMHOULMPOBAHHOIO MNIOMOMPOBOYHOIO
mMaTepuana u3 KopHeBbIX kaHanos. [5]. [Npu npoBeaeHun
PEBM3NN KOPHEBBLIX KaHanoB 3y6OB MCMNOMNb3yT pyuYHble,
MaLUVHHbIE U PEeLMNPOKHblEe alinbl N0 OTAENbHOCTU UMK
B pasHbIX coyeTaHunsax [6]. O6bIMHO NOBTOPHOE Npenapupo-
BaHWe KOPHEBbIX KaHaroB NPOBOAAT MO TOW UM MHOW MO-
Andrkauumn MeToauKn NOCTENEHHOO NOrPy>KeHns (crown —
down), onucanHon Morgan n Montgomery B 1984 roay [7].
BbIGOp MaLUMHHBIX UMW PELMMPOKHBIX HUKESb — TUTAHOBbIX
WHCTPYMEHTOB ONsi SHAOLOHTUYECKOTO NEYEHUS 3aBUCUT
OT NNYHBIX NPEANOYTEHNI CTOMATONOra U aHann3a aHaTo-
MUYECKMX 0COBEeHHOCTeN npuunHHoro 3yba [8]. B Hawem
cny4yae BblOOp ObIN caenaH B Nonb3y MalUWMHHOW CUCTe-
mbl Reciproc (VDW). Cuctema Reciproc (VDW) BkntovaeT
B cebs dpannbl R25(25.08), R40 (40.06) R50(50.05). KoHyc-
HOCTb 3Tux ¢pannos coctaengaet 0,08, 0,06 n 0,05 coot-
BETCTBEHHO, HO TOIMbKO Ha MPOTSXXEHUMN NEpPBbIX 3 MM OT
KOH4YMKa, MOCNe Yero BbIpaXXeHHOCTb KOHYCHOCTU YMEHb-
waeTtca. Pannbl cuCTeEMbl PELUNPOK AenatoT NoBOPOT Ha
150 rpagycos npoTuB Yacoson cTpernku n Ha 30 rpagycos
B 06paTHyt0 CTOpPOHY. Taknm obpa3om, NonHbIN 060pOT Co-
BepLuaeTcs 3a Tpu unkna gswmxexHun. ®annel R25, R40, R50
nmelT S-ob6pas3Hoe nonepevyHoe CevYeHue M HeakTUBHBIN
KOHYMK. Pannbl npegHasHadeHbl ANS OAHOKpPATHOro uUc-
Nonb30BaHWs C MOMOLLbIO CreLmnanbHOro afekTpomMoTopa
N HaKOHEeYHVKa, 3a[aloLlero BO3BpaTHO-NOCTynaTernbHble
BpawatenbHble ABMxeHus. OOHOKpaTHOE MpUMEHEHne
3HaYMTENbHO CHWXKaeT pUck nepernomMa awnoB 1 MOMHO-
CTbi0 YCTPaHAET ONacHOCTb NEePEKPECTHON KOHTaMUHaLmMn
naumeHToB [9]. DdPEKTUBHOCTb MCNONBb30BAHUSA OaHHbIX
dannos nNpu NOBTOPHOW PEBU3MM KOPHEBLIX KaHanos Oy-
OeT oLeHeHa Mo NpoToKony (3Tanam NneveHuns), otaaneH-

dndodoHmusna
— T

HbIM pe3ynbTaTaM feYeHnss 1 MUKPOBMONOrMYeckomy uc-
CrnefoBaHuIo.

KNMUHUYECKWUKA CNYYAN

Maument W., 29 net B 2021 rogy obpatuncs B KNWHU-
Ky C anobamu Ha nepuoamyvecku BO3HUKawLlme 6onu
B obnactm 3yba 2.6, npu HakyCbiBaHUWN, NPPaAUMPYLLUMU
B BEPXHIO YEMCTh, BUCOK, YXO, Hannyne oteka B JaHHON
obnactn. I3 aHamHe3a 6bIno BbISIBIEHO, YTO 3y0 2.6 OKO-
no 8 net Hasaj 6bin 9HAOAOHTUYECKN feYeH, B TeYeHue
nocrnegHnx NATW NeT Npu NPOCTYAHbIX ABMAEHNAX NOABMS-
nucb 6onu B obnactu gaHHoro 3y6a, ABa roga Hasag 6onu
ycununucb, npu oboctpeHnsx npouecca 6onu crtanu up-
pagunpoBaTb B BEPXHEYENIOCTHYIO Nasyxy, BUCOK, yXO, NO-
ABNANCS oTek AecHbl. [NauneHT nepuoguyeckn obpatyancs
K Bpayy OTOPMHOMNAapWHIronory, B pesynbrate Obinn Ha3Ha-
YeHbl aHTUbakTepumanbHble npenapaTbl U HECTEPOUAHbIE
npoTMBOBOCNANNTENbHbIE CPeAcTBa. YAaBanocb AOCTUYb
pemunccun bonee 4yem Ha 6 mecsUeB, HO B MOCNEAHUN rog
o6oCTpeHns BOCNanUTenbHOro npouecca cTanu BO3HU-
KaTb Yalle.

Mpu ocmoTpe B kKOPOHKOBOW YacTu 3yba 2.6 onpegeneHa
nnomba ¢ HapyweHuem kpaesoro npuneranuns, NPOM3 =
0.6, 6onesHeHHble: nepkyccusa 3yba, nanbnaumsa nepexoa-
HOW CKnafku, peakums Ha TeMnepaTypHble pa3gpaxuTenu
oTpuuatenbHada. B obnactv npykpenneHHon n MaprmHans-
HOW AeCHbl onpegenancsa oTek, rmnepemus. bein caenaH
npuLenbHbIA PEHTTEHOBCKUI CHMMOK 3y6a 2.6 (PucyHok 1)
N KOHYCHO — nyyeBas koMnbloTepHasa Tomorpadus (KJTKT)
cerMeHTa BepxHen 4yemntoctu B obnactu npuynHHoro 3yba.
Ha KJIKT Obino BbISIBNEHO TPU KOPHS, YeTblpe kaHana.
B me3uanbHO-We4YHOM kOpHe ABa kaHana. MesuanbHo—

Puc. 1. MpuyenbHble peHM2eHo8CKUe CHUMKU
3y6a 2.6 npoeedeHHbIe 00 JIeYeHUs U Ha
amane npoxoxdeHusl KOPHeebIX KaHaslo08.

Fig. 1: Periapical X-rays of tooth 2.6 taken before
treatment and at the stage of root canals.
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Puc. 2. CaruttanbHbli cpe3 3y6a 2.6. LLleuHbie KOpHM,
B 0611acTi Me31anbHoO — WeEeYHOro KOpHA onpeaenseTcs
oyar JecTPyKLMM KOCTHON TKaHW OKpyrnown ¢opmbl, ¢
4YeTKMMM KOHTYpamu, pasmepamu ao 6.8x5,0x4,9 mm.

Fig. 2: Sagittal section of tooth 2.6. Cheek roots,
in the area of mesial-cheek root there is a foci of
bone tissue destruction of round shape, with clear
contours, with dimensions up to 6.8x5.0x4.9 mm.

LLleYHbI KaHan o6TypupoBaH NNoMb1poBOYHLIM MaTepuma-
NOM, He JOXOASA OO0 PEHTTEHONOrMYECKON BEPXYLLKN KOPHS
1,8 MM. [JONONHUTENbHbIA Me3nanbHO — LWEeYHbIN KaHan
cBobofeH OT PEeHTreHKOHTPaCTHOro NIoMOUPOBOYHOIO
maTepuana. [AuctanbHO — LWe4yHbIn kaHan ob6TypupoBaH
NNOMOGMPOBOYHLIM MaTepuanoMm, He JOXOAS A0 PEHTreHo-
nornyeckon BepxyLwkn kopHs 3.1 Mm. HeGHbIi kaHan 06-
TypupoBaH NNoMOMpOBOYHLIM MaTepranoMm, He 40X0AH A0
PEHTreHONOorM4ecKom BepxyLKku kopHsa 1.9 mm. B obnactu
anvKanbHOW TpeTn Me3nanbHO—LLEeYHOro KOpPHA onpege-
NeH ovar AecCTPYKLUM KOCTHOW TKaHW OKPYron dopmsl,
C YETKMMM KOHTYpamu, paamepamu o 6.8x5,0x4,9 (LUxMxB)
MM, KOTOPbIN HapyLuaeT LefoCTHOCTb BECTUOYNAPHOW KOp-
TUKanbHOW NNacTuHbl. TkaHW napopoHTa 6e3 ocobeHHo-
CTel, 3aMblkaTerbHble KOPTUKanbHble NNacTUHKM rpebHen
coxpaHeHbl. Buanmble oTaenbl BepxXHeYemCTHbIX nasyx
M NMOMNOCTM HOCa CreBa: BEPXHEYEeNtoCTHON CUMHYC runepn-
HEBMaTM4eCKOro Tuna, KOHTYpbl BUAMMbIX CTEHOK YeTkue,
anbBeonspHble OyxTbl rmybokne. B neBom BepxHeYenocT-

e

Puc. 4. CaruttanbHblii cpe3 3y6a 2.6. He6HbIN KOpeHb:
KOPHEBOM kaHan 06TypupoBaH NNOMGMPOBOYHLIM MaTepUanom,
He [0X0AsA A0 PEHTIeHONOrMYecKon BepXyLWKU KOPHS 1.9 MM.

Fig. 4: Sagittal section of tooth 2.6. Palatal root:
the root canal is obturated with filling material, not
reaching the radiologic root apex 1.9 mm.

HOM CUHyCce onpeaensieTca crnmauctas obonoyka no Hux-
Hew cTeHke TonwmHom o 1.9 mm. (PucyHok 2, 3, 4)
MaumeHTy 6bIn NocTtaBneH anarHo3 K04.5 — XpoHuye-
CKumn anukanbeHbln nepnogoHTUT K04.8 — KopHeBas kucta
3y6 2.6 U pekomMeHOOBaHO 3HAOAOHTMYECKOE FeyeHue
C uenblo coxpaHeHus 3yba u fanbHelwee gMHaMM4ecKoe
HabntoaeHune. MaunMeHT 03HAaKOMUIICS C 3TanaMm 3HA0A0H-
TUYECKOro neyvyeHus, noanucan nnaH 3HAO0OOHTUYECKOro
1 opTONEeauYecKoro revyeHus (nokasaHo nokpbITue 3yba op-
TONean4YecKon KOPOHKOWM) U MUCbMEHHOE corflacue Ha npo-
Be[leHne NneYeHns 1 nccrnenoBaHns coctaBa OUONMeHKN.
Moa MHMNbTpaumMoHHoW aHecTe3nen Sol. Articaini 4% —
1.7 Mn npousBefeHo: yganeHue crtapou nnombsl 3y6 2.6,
BOCCTaHOBIIEHME aMpOKCUMMarbHbIX CTEHOK 3yba, Hamnoxe-
Hue kodbdepaama, pacluMpeHne YyCTbEB KOPHEBLIX KaHamnoB
yneTpassykoBon Hacagkon ED3 (Woodpecker, Kutan), B kop-
HeBbIX kaHanax onpefensioTcs rytranepymBblie LITUTHI,
yaaneHve n3 ycTbeBOWM YacTu TPEX KOPHEBLIX KAHAIOB MITOM-
OGUPOBOYHOIO MaTepuarna, HaxoXXAeHNe YCTbst OMONHUTENb-

.

Puc. 3. KopoHanbHbIN 1 caruTTanbHbIi cpe3 3y6a 2.6. [lononHUTeNbHbIA Me3UanbHO — WeYHbI KOPHEBOW KaHan.
Fig. 3: Coronal and sagittal section of tooth 2.6. Additional mesial-buccal root canal.
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HOro Me3nanbHO — LLIEYHOro KOPHEBOTO KaHamna, NepBuyHoe
NPOXOXAEHNe KOpHEBbIX kaHanoB darnnom Reciproc (VDW)
25 pasmep no ISO, 3aTem Obint B3AT matepuan ans MUKPO-
OMONOrMYecKoro MCcnefoBaHNs CTEPUIbHLIM - OyMaXkHbIM
nvHoMm (PucyHok 1). Janee Gbin NpoiaeH AONOMHUTENBHbIN
Me3no—0OyKKarnbHbI KOPHEBOWN KaHas, MeXaHU4eckn u meam-
KaMeHTO3HO C npumeHeHnem cdannos Reciproc VDW, nac-
CVBHOW YrbTpa3ByKOBOW uppuraumnen ¢ Hacagkamym ULTRA
X (Eighteeth, Kutan), pactBopoB 3,25% runoxnoputa HaTpus
n 17% SOTA obpaboTaHbl Bce kaHanbl. [pu BbICylLIMBaHWUK
KOPHEBbIX KaHANoB Obls1 B3AT NOBTOPHO Matepman Ha MUKpO-
6uonornyeckoe uccrnegosaxuve (Tabnuua 1).

B Tabnuue nokasaHoO Kak KONUYECTBEHHO U3MEHSseTCs
cocTaB aHaspobHON MMKPOMNOPbI B KOPHEBLIX KaHanax
nocne npoBeAEeHHONW MeXaHW4YecKoW U MeaUKaMEeHTO3HOMN
obpaboTku (npasbin cTtonbeu). OCHOBHOM MUKPOOPraHn3Mm,
CnocoOCTBYOLUIN BO3HUKHOBEHMWIO anukarbHOro nepuo-
noHTtuTa — E. faecalis ymenblumnca B 102 3Ha4eHuin, ogHa-
KO 3TOro HeJoCTaTOYHO, YTOObI YTBEPAUTENBHO FOBOPUTL
0 NONOXUTENbHOM NPOrHO3e, Tak Kak NX KONMYeCTBO A0JK-
HO 6bITh He 6onee 1x10* [10]. S. salivarius u F. necroforum
He BbiCeBanucb nocne obpaboTkn KOPHEBLIX KaHamnos, S.
Salivarius 4OCTUINO 3HaAYeHUI, He YrpoXalLwWwmx AanbHen-
LLeMy NporpeccrpoBaHnio BOCNAnNUTENbLHOro npoLecca.

Puc. 5. PeHTreH — KOHTpONbL NNOMOUpPOBaHMA
KOpHeBbIX kaHanos 3y6 2.6.

Fig. 5. X-ray control of root canal filling tooth 2.6.
KopHeBble kaHanbl 6binv  06TypupoBaHbl nacTon

Calasept Ha ogHy Hepgento noA BpemeHHon nnomb6on. Ye-
pe3 Hefento Gbina yaaneHa BpeMeHHas nnomba, no npo-

Tabnuua 1. KonnyecTBeHHbIN N Ka4eCTBEHHbI COCTAaB aHa3POOHbLIX MUKPOOPraHU3MOB GMONNEHKN KOPHEBBIX
KaHanoB [0 U NOCIie UX MEXaHUYECKON N MeAUKaMeHTO3HON 06paboTku mawmHHON cuctemon Reciproc (VDW).
Table 1. Quantitative and qualitative composition of anaerobic microorganisms of root canal biofilm before
and after their mechanical and medical treatment with the Reciproc machine system (VDW).

12 | Ml-12a |26.07.2021 |26.07.2021 1297A| C. albicans — 2x10* |12 | |/||-12b| 26.07.2021 | 26.07.2021 1297A C. albicans - 2x10*
521 pocTa HeT 521 pocTa HeT
E. faecalis — 1x108 E. faecalis — 1x10°
P. anaerobius — 1x10° P. anaerobius — 2x10°
S. salivarius — 1x10°
144 144
F. necroforum — 1x10°

Puc. 6. NpuuenbHas peHTreHorpamma 3y6a 2.6 yepes aBa roaa nocne NPoOBeAEHHOrO NEYEHUS.
Fig. 6. Periapical radiograph of tooth 2.6 two years after treatment.
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TOKOMy OCYyLleCcTBNANace meavkameHTosHas obpaboTka
KOPHEeBbIX KaHarnoB, Aanee OHu GbInu BbiCyLLEeHbI 1 06Typu-
poBaHbl ryTTanepynsbiMu WwWtudTamm ¢ cunepom AH-Plus
(Dentsply) MmeTogom natepansHon komnakummn. KopoHkoBasi
YacTb 3yba 6blna BOCCTaHOBNEHA LIMPKOHWEBON KOPOHKOM.
[Mocne o6Typaummn 6binn caenaHbl KOHTPOSbHbIE PEHT-
reHoBckue cHuMku (PucyHok 5). B TevyeHue gByx net na-
LUMeHT Habnogancs B KNNHWKe, 3a AaHHbIA Nepuod Bpeme-
HVW obocTpeHue npouecca B obnactv BepxHeYentoCTHON
nasyxu un 3yba 2.6 nosBnsAnocb oAvH pa3 B Buae Gonen
uppaguupytoulero xapakrepa npun OPBW. Yepes 2 roga
6bina coenaHa nostopHas KJIKT u npuuenbHas peHTre-
Horpamma, (PucyHOk 6) Ha KOTOpbIX YeTKO onpeaensieTcs
nonoXxutenbHas AUHaMuKa B TKaHsIX nepnogoHTa 3yba 2.6.
KopHeBble kaHarnbl 06TypupoBaHbl A0 (PU3MONOrMyecKnx
BEpXyLUEK, B 06racTv mMe3nanbHO—LLEe4YHOro KOpHS ornpe-
AensdeTcs paclumpeHne nepuvofoHTanbHOW LWenu, nepua-
nukanbHasa obnacTb, rae paHee Obin gedekT, 3anonHunach
KOCTHOW TKaHblo, B 0611acTh BbiIxoga AONONHUTENBHOIO Me-
3ManbHO—LLEYHOro KaHamna onpegenseTcs ovar paspexe-
HWS KOCTHOWN TKaHW C YeTKumm kpaamum 2.2x2.5x1.4 (LLUxMxB).
B neBomM BepxHEYentCTHOM CWUHyce He onpegensieTcs
cnusncTasa obonoyka no HWxHen cteHke (PucyHok 7, 8).

OBCYXAEHUE.
B paHHOM cnyvae, o6Typauus KOpPHEBbIX KaHanoB He
no BCeN UX ANNHE U NPONYLUEHHbIN AOMNOMHUTENbHbIN

Puc. 7. KJIKT kopoHanbHbIl u caaummanbHbil cpe3 3y6a 2.6 yepe3 dea 200a

KOpHeBOI7I KaHan B We4YHOM KOpHe, Aalin BO3MOXHOCTb
pocTa naToreHHbIX MMKPOOPraHM3mMoB B KOpPHEBbIX KaHa-
nax u pacnpocTpaHeHne ux B nepuanuvkanbHyo obnacTb,
4YTO cnoco6CcTBOBANO PasBUTUIO anuKanbHOrO NepPUOAOH-
TuTa. JleyeHme 3yba 2.6 npoBogmnoch 6e3 yBennyeHus,
HO C NpUMEeHeHNneM COBpEMEHHbIX MeTOA4O0B PEHTIeHOos10-
r’m4yecKkoro nccrnegoBaHuna n cCoOBpeMeHHbIX MHCTPYMEHTOB
Anst 06paboTKM KOPHEBBIX KAaHAN0B, U3MEHSAILNX COCTaB
6vonneHku. Takum obpasom GbiNoO NpoBeAEHO 3HAOAOH-
TMyeckoe rneyeHue 3yba 2.6, B pesynbrate KOTOPOro Mbl
BUOUM TMONOXUTENbHY AWHAMUKKY, KaK B KITMHUYECKON
KapTvHe, Tak W Ha peasynbrartax PEeHTreHONOornyecKnx
nccrneagoBaHUN.

BbiBOObI.

MpenctaBneHHbI KMMHUYECKUIA Criydai OAWH U3 MHO-
rMx, roe MallvHHBIN arn ¢ peunnpokanbHbIMUABUXE-
HUAMKM, nokasan cebsa apPeKTUBHbIM U Ge3onacHbIM Anst
NPUMEHEHMUSA NPU NPOBEAEHUNPEBU3NN KOPHEBbLIX KAHANOB
B 3yb6ax Co CrnoXHon aHatomuen. Takum 0Opasom, MOXHO
npeanosnioXnTb, YTO BBEAEHNE B NPAKTUKY Bpayen ctoma-
TOMOroB — TepaneBTOB COBPEMEHHbIX TEXHOIOIMIA, B 4acT-
HocTu aHpocucTembl Reciproc (VDW), NOMHOXEHHbIe Ha
3HaHWs aHaTOMUN CUCTEMbl KOPHEBbLIX KaHaroB, peHTre-
HOMornyeckoe nccrnefoBaHMe - KOHYCHO — fy4YeBYH KOM-
NbIOTEPHY TOMOrpaduio 4aayT BO3MOXHOCTb COXPaHUTb
3y6bl C aHaNOrMYHoOM KNMHUYECKOW KapTUHON.

nocsie npoeedeHHO20 Jie4eHus1. Me3uasbHO — WeYHbIlU KOPeHb.
Fig. 7: CBCT coronal and sagittal section of tooth 2.6 two years after treatment. Mesial-buccal root.

Puc. 8. KJIKT kopoHasbHbIlU u cazummarnbHbil cpe3 3yba 2.6 yepe3 dea 2o0a nociJie
npoeedeHHO20 nievyeHusi. He6HbIl u Me3uasbHO — WeYHbIlU KOPHU.

Fig. 8. CBCT coronal and sagittal section of tooth 2.6 two years after
treatment. The palatal and mesial-cheek roots.
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Last Generation Bis-GMA Free Composite For
Indirect Posterior Restorations: A Case Report

© Manuel Delgado
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University Justo Sierra, Mexico City, Mexico
Abstract:
Scientific literature put in evidence the importance to use biocompatible materials, free from any substance that can be
toxic for the human body, for this reason a Bis-GMA free composite material is used that shows cytotoxicity equal to zero.
Nowadays composite materials can be used with direct and indirect technique. In this case report we decided to provide
an indirect composite restoration, this is an excellent option in absence of coronal destruction, as we improve the anatomic
contour, and we also increase the physical properties as we also post curing the element in a light curing unit for indirect
technique that must not exceed the 80°C /176 °F to avoid to damage the inorganic matrix of the composite.
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Ucnonb3oBaHne KOMNo3unTa nociegHero
nokoneHma 6e3 Bis-GMA gna co3paHuns
HenpAMbIX pecTaBpaluil B 60KoBOM otaene:
KnuHunyeckun cnyyanm

© MaHyanb [lenbrago

YHusepcuteT Xycto Cbeppa, Mexmko, Mekcnka
Pe3stome:
HayyHaa nuTepaTypa NOATBEpXAaeT BaXHOCTb WCMONb30BaHMS OGMOCOBMECTUMbIX MaTepuanoB, He coepXalimx
BELLECTB, KOTOPble MOTYT OblTb TOKCUMYHBIMW AN YENOBEYECKOro OpraHuama, no3TOMy MCMONb3YeTCsi KOMMO3UTHBIN
maTepuan 6e3 Bis-GMA, KOTOpbIi AEMOHCTPUPYET LIUTOTOKCUYHOCTb, PaBHY0 HyM. B HacTosiLee BpeMsi KOMMNO3UTHbIE
mMaTepuanbl MOryT OblTb MCMOMb30BaHbl C MOMOLLbIO MPSIMON U HEMPSMOW TEXHUKW. B gaHHOM cnyyae mbl pewnnu
NPOBECTW HEMPSIMYIO KOMMO3UTHYIO pecTaBpauuto, YTO SBMNSIETCA OTMMYHLIM BapuaHTOM Npu OTCYTCTBUU AECTPYKUUM
KOPOHKOBOW YacTu 3yba, Tak Kak Mbl ynyyllaeM aHaTOMUYECKMIA KOHTYP, a TakXe NoBbillaemM huanyeckme CBOMCTBA, Tak
Kak Mbl TaKxe NPOBOANM CBETOOTBEPXAAEMY0 NOCTNONMMEPM3aLMIo aNeMeHTa, KoTopas He JormkHa npesbiwatb 80°C
/176 °F, 4ToObl n3bexaTb NOBPEXAEHUS HEOPraHMYEeCKOM MaTpuULbl KOMMNO3unTa.

KnroueBble cnoBa: Bis-GMA, Henpsmas pectaBpaLusi, M3BHOCOCTONKOCTb.

Cratbsa noctynuna: 04.10.2023; ncnpaBnena: 27.11.2023; npunHsara: 29.11.2023.

KoHdnukT nHtepecoB: ABTopbl coobLatoT 06 OTCyTCTBUM KOHDNIUKTA MHTEPECOB.

BnarogapHocTu: PnHaHcMpoBaHve N UHOUBMAYanNbHbIE GriarogapHoOCTV ANSA AeKNapupoBaHUs OTCYTCTBYHOT.

Ona uutupoBaHuA: MaHyanb [densrago. Mcnonb3oBaHve komMnosuTa nocrnegHero nokoneHus 6e3 Bis-GMA ans

co3JaHus HenpsiMbix pecTaBpauuin B 6okoBom otaene: KnuHmnyeckunn cnyvai. Endodontics today. 2023; 21(4):305-307.
DOI: 10.36377/1683-2981-2023-21-4-305-307.

INTRODUCTION

The majority of dental composites available in the market
contain in the resin matrix a monomer knows as Bis-GMA
(bisphenol A-glycidyl methacrylate) introduced in 1956
Bowen R in dental composites and cements. Bis-GMA can
liberate Bisphenol A (BPA) an organic compound that has

Volume 21,

been identified as an endocrine disrupter causing health
problems in human body [1].

Infants, children and pregnant or lactating women are the
most sensitive to these effects and since 2011 the use of
BPA in baby bottles has been prohibited in the European
Union, in US since 2012 and in Canada since 2008 [2,3].
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During the last years, scientific literature put in evidence
the importance to use biocompatible materials, free from
any substance that can be toxic for the human body, for this
reason in my private practice | decided to use a Bis-GMA
free composite material that shows cytotoxicity equal to
zero [4].

Beside the biocompatibility, it is important for me to be
able to use with my patients a composite material with
mechanical and physical characteristics close to gold type IlI
and with a wear resistance similar to natural enamel in order
to restore the function in harmony with the neuromuscular
system maintaining the occlusal balance and with an
excellent esthetics. A further big advantage is that | can
use the same composite for direct and indirect technique, in
anterior and posterior area [5,6].

Dr. Lorenzo Vanini developed investigations and protocols
demonstrating the considerable therapeutic advance of
using this kind of composite for the treatment of postural
syndromes guaranteeing the success also in big composite
rehabilitation [1,7,8].

Case report

The patient of age 45 comes to my practice with a
sensitivity to temperature in the posterior upper region, we
observe a composite restoration in the first lower molar that
shows infiltration and consequently sensitivity to cold (Figure
1). X ray does not show any pulp or periapical involvement.
After an analysis of the tooth structure and administration of
anesthetic we isolate the field with rubber dam to get a better
access and visibility of the operatory field, the advantages
of this procedure are well known and recognized among the
international scientific community.

We make the preparation of the cavity with minimal
tooth reduction and we take an impression with polivinil-
siloxane, of the antagonist and bite registration (Figures
2,3). The material of election for the realization of the indirect
restoration is a Bis-GMA free composite material with high
wear resistance and for this case we use one dentin shade
and one enamel shade following the anatomic stratification
technique developed by Dr. Lorenzo Vanini (Figure 4).

Once that the indirect restoration is ready, we isolate the
field with rubber dam and we check the fitting of the indirect
restoration before the cementation phase (Figure 5).

Cementation protocol

We sandblast the indirect restoration with 50 micron
aluminium oxide, we clean with alcohol and dry with oil free
compressed air. We etch with 37% phosphoric acid all cavity
(enamel and dentin- total etching technique) for 15 seconds
and enamel for others 20 seconds. We rinse the etching gel
and we apply 2% chlorhexidine for one minute. We choose
to use a monocomponent light curing V generation adhesive
also Bis-GMA free, we cure for 40 seconds and then we
apply a layer of a pure bonding of the same brand, also Bis-
GMA free, curing for 40 seconds increasing in this way the
bonding layer elasticity and reducing the water trees as it is
scientifically demonstrated the multilayer adhesive systems
give a better hybrid layer.

For cementation we use the same composite material
used for the build up of the indirect restoration preheated in
a composite heater at the temperature of 55°C/131 °F, in this
way the composite becomes flowable and can be used as
a dual curing cement giving optimal adaptation to the walls
of the preparation, better time to remove the excess and
excellent marginal sealing to avoid micro infiltration. In the
last years the scientific evidence shows the benefits to warm
the composite without reducing the physical and mechanical
properties.

Fig. 1. Initial situation.
Puc. 1. UcxopHas cutyaums.

Fig. 2: Preparation.
Puc. 2. NoaroToBkKa.

Fig. 3. Impression of the preparation.
Puc. 3. OTTUCK nocne npenapupoBaHus.

Fig. 4. Composite restoration
Puc. 4. KomnosutHas pectaBpaums
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Fig. 5. Try-in of the dry restoration.
Puc. 5. NpunacoBka BbICYWEHHOW pecTaBpaLmuu.

We apply the composite in the internal part of the indirect
restoration, we place it in the mouth and apply a small
amount of pressure, we remove the composite excess at
margins and cure for 80 seconds from each side of the tooth.
In case of inlay thickness over 2 mm it is necessary to use a
dual curing cement.

Finishing and polishing procedure

We remove the rubber dam and we check the occlusion
with a paper of articulation removing the precontact with
diamond fine burs, later we use silicon points with water to
avoid the overheating of the composite and of the tooth and
consequentially the pulp damage.

The Bis-GMA free composite used in my daily practice
it is filled with barium silicate, an ultra-fine glass filler (0,3
pum), that allows an excellent and long-lasting polishability.
For the polishing phases we use first a 3 micron diamond
paste with hair goat brush, later a 1 micron diamond paste
with the same brush. The glossy of the surface is obtained
with an aluminium oxide paste with felt wheel, first dry with
low speed and later increasing the speed and using water.
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Fig. 6. The restoration after cementation.
Puc. 6. PectaBpauus nocne pukcaymu.

A well finished and polished restoration if more resistant
to plaque and respectful of the periodontal tissues, besides
of the excellent long terms results (Figure 6).

DISCUSSION

Nowadays we can use composite materials with direct
and indirect technique, in this case we decided to do an
indirect composite restorations, this is an excellent option in
absence of coronal destruction, as we improve the anatomic
contour, and we also increase the physical properties as we
also post curing the element in a light curing unit for indirect
technique that must not exceed the 80°C /176 °F to avoid to
damage the inorganic matrix of the composite.

CONCLUSIONS

The Bis-GMA free composite with high wear resistance
described in this paper is excellent to restore the function
and aesthetic in our patient, being minimally invasive and
using high quality materials that optimize working times and
reduce our costs.
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KnnHnuyeckaa xapakrepucrmka
NapoAOHTONIOrMYEeCKOro ctaTtyca nayeHToB

C 3a00neBaHNAMMN XKeNyAOYHO-KNLLEYHOro TPpaKTa
c ancémosom

© MBaHoBa A.A.", beccoHos N.MN.!, BeccoHosa H.I.!, Hnkonaesa K.M.2

'CeBepo-BocTouHbIN hepepanbHblil yHuBepcuTeT uMmeHn M.K.AmMmocoBa, AKyTck, Poccus
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Pe3slome:
Llens. OnpepenuTb pacnpocTpaHeHHOCTb M UHTEHCUBHOCTL 3aboneBaHuii NapoAoHTa Y NauneHToB ¢ 3aboneBaHuAMU
Xenyao4HO-KULLIEYHOro TpakTa, codeTalolmnecs ¢ HapyLweHnem Mukpodnopsi.
Mamepuanbl u memoOdsi. poBOAMIOCE KOMMIIEKCHOE KhMHMKo-nabopaTtopHoe wuccrnegoBaHue 132 nauvMeHToOB C
3aboneBaHusmMu XXKT nabopaTopHo ycTaHoBneHHbIM aucbuoszom B Bo3pacte oT 30 go 45 net. [Ana nccnepoBaHus
NpoBOAMNM aHann3 ambynaTopHOW KapThl, pe3ynbTaToB NabopaTopHbIX UccrnefoBaHnii (kan Ha AncbakTepunos), ocMoTpa,
nanbnaynm XnBoTa nauMeHToB ¢ 60re3HaMM OpraHoB MYLEeBapeHNs BpayoM TepaneBTOM-racTPO3HTEPONOroMm, a Takxe
oLeHmBanu aHamHes 3abonesaHus. Npu oueHke cTOMaTONOrM4YecKnx 3aboneBaHnin yunTbiBanum pacnpoCTpaHeHHOCTb,
WHTEHCUBHOCTb Kapueca 3y60B 1 3aboneBaHuin napogoHTa. Onpeaensanu MHTEHCUBHOCTL Kapueca no uHgekcam KMy
n KINn, a ana uccnefoBaHUsa COCTOSIHUSA TKaHEW NapofoHTa NPUMEHSANN KOMMYHanbHbIA NapofoHTanbHbIi nHaekc CPI.
[lna npoBefeHus nccnegoBaHWA UCNONb30BaNK kKapTy cTomMmaTonornyeckoro obecnegoBaHus, pekomeHgosaHHon BOS.
Pe3ynbsmambl. B CcTpykType natonorui nuuieBapuUTenibHOro TpakTa Hambornee 4acTo BbISABNAMUCb XPOHUYECKUI
runepaumMaHbli U rMnoauuaHblin racTpuT, AUCYHKLMM renatobunnapHo CUCTEMbI BKITOYAs XPOHUYECKMEe renatuThbl
M LMpPO3 NneveHu, a3BeHHass 6onesHb Xenyaka v ABeHanLaTUNepCcTHON KULLIKK, racTpoasodareansHas pedriokcHas
6onesHb, pexe racTpoaHTepokonuTbl. Mpu 3TOM BbiSBRsnacek HebnaronpuaTHasa cuTyauns no 3abonesaHMsaM NONOCTU
pTa, KOTOpble BKMOYaKT BbICOKUIN YPOBEHb PAacnpoCTpaHEHHOCTH kapueca 3y6oB n bonesHeln napogoHTa. Kpome Toro,
y Kaxporo Tpetbero ob6cnegoBaHHOro Obinv BbISBNEHbI AUCHYHKLUMM BUCOYHO-HUXHEYentcTHoro cyctasa (BHYC),
CBsI3aHHble C NnoTepel 3y6oB.
Bbigo0bl. BbisiBrieHHble BbICOKME YPOBHM OCHOBHbIX CTOMATOMOrMyeckMx 3aboneBaHun y mauMeHTOB C NaToNnorusmu
nUWeBapuTENbHOrO TpakTa, COMPOBOXAAKLWMXCA C AUCOMO30M 4acTO XapakTepusyrTcs reHepanu3oBaHHbIMU
BOCNanuTenbHbIMM 3aboneBaHUsAMU NapodoHTa. NonyyeHHble AaHHble 00ycnaBnuBawT HEOOXOAMMOCTb NPOBEAEHUS
nccnefoBaHWii, HanpaBleHHbIX HA COBEPLUEHCTBOBAHME MaTOreHeTUYEeCKON Tepanuu C pauuoHanbHOW 1 ageKkBaTHON
Koppekumen MukpobnoThbl.

KnioueBble cnoBa: 3aboneBaHus XenyaoodyHOo-KUWeYHOro TpakTa, Mukpodnopa, kapuec 3y6OB, XPOHUYECKNIN
NnapoaoHTUT.

CraTtba noctynuna: 12.10.2023; ucnpasneHa: 25.11.2023; npunara: 28.11.2023.
KoHdnukT nntepecoB: ABTopbl coobLaioT 06 OTCYTCTBUN KOH(NNKTa UHTEPECOB.
BnarogapHocTu: PnHaHcmpoBaHve n nHAnBMAYyanbHble 6GrnarogapHoCTy AN AeKNnannupoBaHMsa OTCYTCTBYIOT.

Ona uutupoBaHua: MeaHoBa A.A., beccoHos [.I1., beccoHoBa H.I, Hukonaesa K.M. KnuHnyeckasa xapaktepucTtuka
NapoAOHTONOINMYECKOro cratyca nauueHToB C 3aboneBaHMsIMU KenyagoYHO-KULIEYHOro TpakTa ¢ Aucbuosom.
OHpopoHTuA today. 2023; 21(4):308-313. DOI: 10.36377/1683-2981-2023-21-4-308-313.

Clinical characteristics of the periodontal status
of patients with diseases of the gastrointestinal
tract with dysbiosis

© Aitalina A. lvanova', Prokopy P. Bessonov', Natalia G. Bessonova', Kapitalina M. Nikolaeva®

'North-Eastern Federal University named after M.K.Ammosov, Yakutsk, Russia
2Yakutsk Republican Clinical Hospital, Yakutsk, Russia
Abstract:
Aim. To determine the prevalence and intensity of periodontal diseases in patients with diseases of the gastrointestinal tract,
combined with a violation of the microflora.
Materials and methods. A comprehensive clinical and laboratory study of 132 patients with gastrointestinal diseases with
laboratory-established dysbiosis aged 30 to 45 years was conducted. For the study, an analysis of the outpatient chart,
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the results of laboratory tests (feces for dysbiosis), examination, palpation of the abdomen of patients with diseases of the
digestive system by a gastroenterologist therapist was performed, and the anamnesis of the disease was evaluated. When
assessing dental diseases, the prevalence and intensity of dental caries and periodontal diseases were taken into account.
The intensity of caries was determined by the CPI and CPI indices, and the communal periodontal index CPI was used to
study the condition of periodontal tissues. A dental examination card recommended by WHO was used for the research.
Results. In the structure of pathologies of the digestive tract, chronic hyperacid and hypoacid gastritis, dysfunctions of
the hepatobiliary system, including chronic hepatitis and cirrhosis of the liver, peptic ulcer of the stomach and duodenum,
gastroesophageal reflux disease, rarely gastroenterocolitis, were most often detected. At the same time, an unfavorable
situation was revealed for diseases of the oral cavity, which include a high prevalence of dental caries and periodontal
diseases. In addition, every third person examined had temporomandibular joint (TMJ) dysfunction associated with tooth
loss.

Conclusions. Therevealed high levels of major dental diseases in patients with pathologies of the digestive tract, accompanied
with dysbiosis, are often characterized by generalized inflammatory periodontal diseases. This situation dictates the need

for research aimed at improving pathogenetic therapy with rational and adequate correction of the microbiota.

Keywords: pathologies of the gastrointestinal tract, microflora, dental caries, chronic periodontitis.
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BBEOEHUE

CTtomaTtonoruyeckue 3abonesaHust UMeT NONUITUOIIO-
rmyeckoe NpPonCcxXoXxaeHmne, YTo obycnaBnmBaeT HEKOTOpbIe
TPYAHOCTM ANS NPOBEAEHUS UX 3TUONATOreHeTUYECKON Te-
panuu n npodunakTukm [2, 6, 9, 11, 12, 13, 16, 17, 19, 22-26,
30, 34, 39]. NMpwn aTOM OAHUM N3 UX PaKTOPOB pUCKa ABISI-
IOTCS MaToONOrM4yecKkne npPoLECcChl XenygoyHO-KULLIEYHOro
TpakTa, KOTopble Ha (hOHe HapyLleHUs MUKpodnopbl cno-
COBCTBYIOT arpecc1MBHoOe TeYeHne BocnanuTenbHbix 3abo-
nesaHun napopoHTa [1, 3, 34]. B nocnegHue rogbl B Mupe
OTMeYaeTcsi NOoBbILLEHNE Yucna 3aboneBaeMocT OpraHoB
Xenyao4YHO-KMLWEYHOro TpakTa. Tak, B cTpaHax 3anagHow
EBponbl n CLUA okono 9% 3aboneBaemocTy npuxoguTcs
Ha 6onesHun opraHoB nuwesapeHus, B AHrnumn okono 20 %,
B lfepmanum — 30%, NHgmm — 24% n AnoHnm — 12%. B Poc-
cuiickon ®egepaumm No AaHHbIM MUHUCTEPCTBA 31paB0o0OX-
paHeHus Ha AMCNAaHCEpPHOM y4yeTe y TepanesTa no 3abo-
NeBaHU0 OPraHoB NuULLLEBAPEHNSI COCTOUT CBbILE 2,9 MITH.
yenosek [1,10, 18, 27, 32].

HeobxoAMMO OTMETUTb, YTO Ha KONTOHM3ALNOHHYI0 pe3u-
CTEHTHOCTb NMOJIOCTM pPTa OKa3blBaOT HEFATUBHOE BNUSIHUE
obuwue n mecTHble dakTopbl. Cpean obwmnx hakTopos pe-
Lwatllee 3Ha4YeHne MMeeT N3MeHeHNe MMMyHobuonoruye-
CKOV peakTMBHOCTU opraHu3Ma Ha oHe obuecomaTuye-
CKOW NaTtoriormu, rae K MECTHbIM OTHOCATCS HepaLlMoHarnb-
Has rMrmeHa nonocTu pTa, 3noynoTpebneHne ononackuea-
Tenamu, coaepXallMMu XnoprekCManH, HeCaHMpPOBaHHas
nonocTtb pta n T.4. [7, 8, 21, 28, 31, 33, 35, 36, 38]. YkazaH-
Hble pakTopbl CNOCOBCTBYIOT akTMBU3aL MM BOCNanuTenb-
HOro npotecca TKaHel napogoHTa, 0COBEHHO NpU XpOHU-
yeckoM napogoHTuTe [4,5, 7,8, 14, 15, 19, 21,29,38,37,41].
C y4YeTOM M3NOXeHHOro Hamu 6bino BbibpaHo Hanpasne-
HMe HacTosLLen nccnegoBaTenbckon paboThbl.

LENb

Onpegenutb pacnpocTpaHEeHHOCTb W WHTEHCMBHOCTb
XPOHNYECKOro NapoAoHTMTa y naumeHToB ¢ 3abonesaHu-
AMU XeNyA0YHO-KMLIEYHOro TpakTa, coyeTaloLwmnecs ¢ Ha-
pyLIeHnemM MUKpOdIopsl.

Volume 21,

MATEPUATNDbI U METO[bI

lMpoBoaunocb KOMMNEKCHOEe KIMHUKO-rabopaTtopHoe
uccnegosaHne 132 naumeHtoB c 3aboneBaHuaMu XKT
nabopaTopHO yCTaHOBMEHHbIM Aucbuos3om B BO3pacTe
ot 30 o 45 net. B ka4yecTBe KOHTPOMbHOW rpynnbl 6bino
obcneposaHo 39 nuuy 6e3 gncbanaHca mukpodnopsl. Mc-
cnefoBaHMs MPOBOAUNUCL Ha KNUHMYeckux Gasax CcTo-
MaTOMNOrMYeCKON MONUKIMHUKA U MUKPOBUONornyeckon
na6opaTtopun KnuHuku ®rAQY BO «Ceepo-BocTouHblin
denepansHbIn yHUBepcuteT umeHn M.K. AMmocoBay, ra-
cTpoaHTeponorudeckoro otaeneHna BY PC (A) «Akyt-
ckas pecnybnvkaHckas KnvHudeckass GonbHuuax». Ons
nuccnegoBaHus NPOBOAWMM aHann3 ambynaTopHOW Kap-
Thbl, pe3ynbraTtoB nabopaTopHbIX UccrnefoBaHui (kan Ha
AncbakTepnos), ocmMoTpa, nanbnaumm XuBoTa NauneHToB
¢ 6onesHsMy opraHoB NuLLIEBapeHNsi Bpa4yoM TepaneBToOM-
racTPO3HTEPOSIOroM, a Takxe oueHuBann aHamHes 3abo-
nesaHus. ViccnenoBaHuns BkoYanu aHKeTUPOBaHWe, rae
racTpoaHTepornornyeckas aHketa cocrosana ns 58 nyHkTos
C BOMpocamu CUMNTOMOB U 0akTOpOB pucka 3aboneBaHui
XenyaovHo-knwevHoro Tpakta. B pesynerate aHanusa
kana Ha gucbakTepuos B Ka4ecTBe ONTMMarbHbIX NoKasa-
Ternen 6uoLeHO3a KMLWeYHUKa pacueHvBanm Kak HOpMO-
LEeHO3 npu coaepxaHumn 6akTepuii poaa Bifidobacterium Ig
9-10 KOE/r, Lactobacillus — Ig 7-8 KOE/r, Escherichia —Ig 7-8
KOE/r, a ypoBeHb yCNOBHO-NATOr€HHbIX MUKPOOPraHM3MOB
meHbLue Ig 3 KOE/T.

Mpu oueHke cTomaTtonornyeckux 3saboneBaHui y4u-
TbiBanu pacrnpoCTPaHEeHHOCTb, MHTEHCUBHOCTb Kapueca
3yboB 1 3aboneBaHuii napopoHTa. Onpenensnu MHTEH-
CUBHOCTb Kapueca no nHgekcam KMy v Krfn, a gnsa ucene-
[OBaHUs COCTOSIHUS TKaHeW NapoJoHTa MPUMEHSININ KOM-
MYHanbHbIA NapogoHTanbHbIN MHAekc CPI (1995). YpoBeHb
HY>X[aeMOCTN B CTOMaTONOMMY€CKON NOMOLLM Onpeaensanu
no metoay MN.A. Nleyca (1987). ina npoBeaeHus nccneno-
BaHWIN MCMOnb30Banu kapTy cTtomartonormyeckoro obene-
posaHusa no BO3 (2013).

MccneposaHne npoBefeHO B COOTBETCTBME C MEXAYyHa-
poaHbiMu ctaHaaptTamm GCP ¢ fo6poBonbHbIM UHPOPMU-
POBaHHbLIM COrflacMeM y4YaCTHWKOB MCCRefoBaHus U pas-
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pelleHns JlokanbHOro koMmmMTeTa no Bonpocam aTnkm Ora-
OY BO «CeBepo-BocTouHbin hegepanbHbIi yHMBEpCUTeT
umeHn M.K. AmmocoBa» (npoTtokon Ne15 ot 31 okTsibps
2018 r. peweHne Ne2), a Takxke TpeboBaHUAMU, N3NOXKEH-
HbIMW B OCHOBHbIX HOPMAaTUBHbIX JOKyMeHTax P® no knu-
HUYECKMM nccnenoBaHus.

CtaTtuctmnyeckasa obpaboTka KNMMHUYECKOro maTepuana
npoBoamMnack c NPUMEHEHNEM CTaHAAPTHbIX METOAOB.

PE3YNbTATbI

[MonyyeHHble AaHHblIE XapaKTepu3ylT Hanuuue ornpe-
[eneHHblx ocobeHHocTer no natonornam XKKT Ha 1000
B3pOCMoro HaceneHus. Tak, Haubonee 4acTo BbISIBNS-
nucb ractputbl n gyogeHutsl 33,50 £ 1,11%, roe B nepu-
o4 NpOBEAEHUs UCCreaoBaHUsA BMepBble AaHHble naTo-
noruun 6biNn AnarHocTMpoBaHbl y 5,29 + 1,58%. Mpwn atom
Takxe 4acTo BCTpeyarTcs OOMe3HM KenyHoro mny3bips
N Ken4yeBbIBOASALWMX NyTeW, roe ux oblwmi nokasartesb
coctaBun 24,47 + 1,26%, BnepBble U3 HUX YCTAHOBIEHbI
y 4,23 + 1,62% obcnepoBaHHbIX. [anee no 4Yactote nayt
6one3Hn nomxenygodHon xenesbl (13,81 + 1,44%), wn3
HUX B Nepuop npoBeAeHUs1 KOMMMEKCHOro obcneaoBaHus
AnarHos 6bin yctaHoBneH y 2,23 + 1,63%.MNpn atom pexe
BbIABNSANUCH Apyrne 6onesHu kuweyHuka (7,44 = 1,55%),
a Takxe 6bonesHu neyenn (7,17 £ 1,58%), rae y 1,75 + 1,64%
obcnenoBaHHbIX ObinMy ycTaHoBneHbsl unbpos 1 uuppos
nevyeHu, elle pexe HEeMHMEKUMOHHbIA SHTEPUT U KOMUT,
BkItoyas 6onesHb KpoHa n s13BeHHbIN konuT B 5,42 + 0,95%
cnyyasx.

[MpoBeAeHHbIV aHanM3 NoNyYeHHbIX Pe3ynbTaToB Xapak-
TepusyeT 0 TOM, 4TO 3aboneBaHUs KMLIEYHUKA Mo YacToTe
3aHuMMatlT 3 MecTo, nocrie 6onesHn xenyaka, ABeHaua-
TUNEPCTHOW KWLWKW 1 renatobunuapHon cuctembl. B pas-
BUTME 3aboneBaHns KulevyHnka 6ornblloe 3Ha4YeHne B no-
cnefHue rogbl NpuaaT HapyLeHNo MMKpobHoro 6anaHca
KMLWIEeYHMKa, TO ecTb aucbakTepuody. B cTpykType Hapy-
WweHn 6anaHca KuwedHom Mukpodnopbl Hanbornee Yyacto
BbIsiBNsinacb nepsad cteneHb B 79,21 + 0,89% cnyyaes, ko-
TOpas XxapakTepmnsyeTcs B BUAE CHUXEHUS KOHLEeHTpauun
6udungobakTepunn n/mnu naktobakTepun, alwepuxmin y ob-
cnefoBaHHbIX. [lanee no yacTtoTe uAeT BTOpasi CTEMNeHb,
roe nokasartenb coctaBnsieT 15,72 + 1,41%, roe Takxe
onpegensieTcs U3MeHeHUs cogepxxaHust budnaobakTepun
n/vnu naktobakTepuii U NOBbLILLEHUS YPOBHSA YCINOBHO-MNa-
ToreHHblx 6aktepuii oo 105-107 KOE/r. Pexe 6bina BbisiB-
neHa TpeTbs cTeneHb ancbakrtepmnosa —5,07 + 3,47%, co-
npoBoXxgatowasics

BblpaXXEHHbIM CHUXEHUEM YPOBHSI KOHLIEHTpauui 6u-
dupgobaktepuin n/vnu naktobakTepuin U 3HAYUTENbHbLIM
NOBbILUEHNEM YCITOBHO-NATON€HHbIX MUKPOOPTraHM3MOB [0
106-107 KOE/r v BbiLwe.

[Mony4eHHble faHHbIe MapofOHTONOrMYeckoro crartyca
nauneHToB ¢ 3aboneBaHNAMU KeNYLOYHO-KNLLEYHOro Tpak-
Ta ¢ AMcbrno3om xapakTepusyeTt HebGNaronpuUaTHYH KIUHA-
Yyeckyto cutyaumto. Tak, pacnpoCTPaHEHHOCTb XPOHNYECKO-
ro napoAoHTMTa B BO3pacTHOM rpynne o6cnegoBaHHbix 30-
45 net coctaBnseT 96,53 £ 0,28%, roe nuua co 340pOBbIM
napogoHTOM cocTaBnsanu Bcero nuwb 3,47 + 0,91%. Mpu
3TOM B 3HAYUTENbHOM YacTu 0OcnefoBaHHbIX BbISBSNCA
Hafa- 1 nogdecHeBol kKameHb (42,29 + 2,98%), nanee vaoet
nokasaTenb napogoHTaneHoro kapmaHa — 39,49 + 1,59%
M B MeHbLUeN CTeneHn onpenensincs Takon CUMNTOM Kak
kpoBoTouMBOCTb 14,75 + 1,47%. Tem BpeMeHEM B Kiltoue-
BOW Bo3pacTHou rpynne 35-44 roga nokasaTenb 4acToThl
cocTtaBnsaeT 99,15 + 0,24%, roe obcnegoBaHHbie CO 340-
pPOBbIM NAPOLOHTOM BbISIBMSINCH B MUHUMaANbHOM COOTHO-

dndodoHmusna
— T

weHun (0,85 + 0,09%). Mexay Tem B AaHHOW BO3pPaCTHON
rpynne onpegensietca npeobnagaHve nokasartens napo-
AOHTanbHbIN KapMaH, KOTOPbIN HAXOAUTCA Ha YPOBHE Lnd-
poBbix 3HaueHun 43,80 + 1,35%, nanee nayT nokasaTtenu
Hafg-, nogaecHeBo kameHb (39,03 + 1,60%) n kpoBOTOUM-
BOoCTb (16,32 + 1,38%).

BaxHO OTMETUTb, YTO B KOHTPOSbHOW rpynne nokasa-
Tenb pacnpocTpaHeHHOCTH 6bin Ha ypoBHe 91,54 £ 0,31%
(p = 0,05). Mpu atom nokasaTenb KOMMOHEHTa «340po-
Bble» cocTaBnset8,46 + 3,40%, roe B 3HA4YUTENbHOW Ya-
CTU obcnenoBaHHbIX BbISBMASANCS HaAa- M NoaaecHeBoOW
kameHb (39,13 + 2,26%), a 4aHHbIe NapoAOHTanbHOro Kap-
MaHa M KpOBOTOYMBOCTM Obinn Ha ypoBHe 36,96 + 2,34
n 23,91 + 2,83% COOTBETCTBEHHO.

CnepnyeT OTMETUTb, YTO B MHTEHCMBHOCTU NOpPaXeHusi
TKaHel napoAoHTa MMEeKTCA HeKoTopble 0COBGEHHOCTU
y obcrnenoBaHHbIX NauMeHToB. Tak, npeobnagaeT nokasa-
Tenb KOMMOHEHTA «Ha- U NoA4EeCHEBON KaMEHbY, KOTOPbIN
cocTtasnseTt 2,34 + 0,06, nanee no Yyactote uUAyT AaHHble
napogoHTaneHoro kapmaHa —1,83 + 0,06, KpOBOTOYMBO-
ctm — 1,37 + 0,07, HeyuTeHHble cekcTaHTbl —0,46 + 0,09.
Mpn aTOM NokasaTenb 340POBbIX CEKCTAHTOB COCTaBMsIET
Bcero nuwb 0,19 + 0,09. B knoyeBon BO3pacTHOM rpynne
35-44 ropa onpepensieTcs 3Ha4MTenbHoe npeobnajaHve
nokasatens Hag- U nogaecHeBon kameHb (2,41 + 0,06),
a [aHHble NapoAOHTasNlbHOro KapmaHa, KpOBOTOYMBOCTH,
HEeYYTEeHHbIX CEKCTAHTOB U 3[10POBbIX COOTBETCTBEHHO CO-
ctasnsaT 2,09 +0,07, 1,09+ 0,09, 1 0,41 £ 0,10 10,16 £ 0,10.

HeobxooMmo nogyepkHyTb, YTO B NMokasaTensax UHTEH-
CUBHOCTM B KOHTPOJSTbHOW rpynne onpeaenseTcst aHanormy-
Has KnuMHMYeckas cuTyauus. Tak, nokasaTenb 340POBbIN
napogoHT coctaBnget 0,27 + 0,21 1 B CTpyKType cocTaBns-
HOLMX KOMMOHEHTOB TaKXe 4YacTO BbISIBIISIETCS KOMMOHEHT
«Haga- v nogaoecHeBol 3yOHOM KaMeHb», KOTOPbIN HAXOaUT-
cq Ha yposHe 2,18 + 0,14, nanee nayT AaHHbIE KOMMOHEH-
ToB «[lMapogoHTanbHbIi KapMaH» M «KpoBOTOUMBOCTb»—
1,97 £ 0,15 n 1,25 + 0,17 cooTBeTCTBEHHO. [1pN 3TOM AaH-
Hble HEeYyYTEeHHbIX CEKCTaHTOB Obinu Ha yposHe 0,33 £ 0,21.

OBCYXOEHUE

lMpoBeneHHas cpaBHUTENbHAsA OLEHKa AaHHbIX OCHOB-
HOW 1 KOHTPOIbHOW rpynn BbisiBUNA JOCTOBEPHO 3HAYMMble
pasnuuus B nokasaTtensix pacnpocTpaHeHHOCTM 6onesHen
napogoHTa, COCTaBNSAKWMX KOMMOHEeHTax «340poBbiex
n «KposoTtoumBocTby» (p < 0,05). laHHas cutyauusa xapak-
TepuayeTt 0 TOM, 4To 6onesHun napogoHTa y nuy ¢ 3abone-
BaHusmun XXKT, conpoBoxpaatowimecss ¢ gucbuosom npo-
TekaloT 6onee arpeccMBHO, YeM Yy NUL, C OTCYTCTBUEM
3abonesanni XKKT, 4To cormacyeTtcsi C CyLeCTBYHOLNMN
nuTepaTypHbIMW AaHHbIMU, OTMeYalLme BblpaXXeHHOCTb
nopaxeHus TkaHen napogoHTa [3, c. 471, 11, c. 128]. NMpwn
3TOM crnegyeT oTMeTuTb uccnegosaHue A.C. [anueson
n coasT. (2022), B KOTOPOM yKa3biBaeTCH BOCnaneHue Tka-
Hew napofoHTa 0byCcroBneHO C COMeTaHHbIM BO34ENCTBU-
€M NapodOHTOMNATOreHHbIX MWKPOOOB MpW HapyLlIeHUsAX
3HO03KONOrMYeckoro paBHoBecusi. Tem BpeMeHeM aBTopbl
XapaKTepu3yrT O HanUYMM CTaTUCTUYECKON 3HAYMMOCTU
npeacTaBneHHOro pesynbTarta UccrnefoBaHus, YTo Takxe
cornacyeTtcs ¢ Nosly4eHHbIMU HaMW [aHHbIMU.

BbIBOAbI

[MpoBegeHHOE KOMMMEKCHOe uccnefoBaHWe BbISIBU-
no Hannyne ocoBEeHHOCTEN KIIMHUYECKOrO TeYEHUst Xpo-
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OueHka 3P PeKTUBHOCTN NPUMEHEHNS
runoansepreHHbiX 3yOHbIX NacTy aeTen
C OTArOWEHHbIM aNJIepProornyecKum aHaMHe3om

© KoHpgpateHko W.[., Hukonbckana U.A., Kynues P.M., Boctpukos B.O., BopoHerkas B.A., HoBrkosa A.

PHAMY um. HW. Muporosa, Mockea, Poccus
Pe3siome:
Lenb. NpoBeECTU KIMMHUYECKYIO OLLEHKY 3 PEKTUBHOCTU MPUMEHEHMNS rMNoannepreHHblx aeTcknx 3yoHeix nact «R.0O.C.S.
PRO Baby» n «R.0.C.S. PRO Junior Cn“BOYHbIA NYQUHI» Y NAUUMEHTOB B BO3pacTe OT 2-X A0 11-Tu NeT ¢ OTAroweHHbIM
annepronornyeckMMm aHaMHe3oM.
Mamepuanbl u MmemoOdsl. B nccnegosaHne 6binn BktoveHbl 58 getelt B Bo3pacTte oT 2-X A0 11-Tu neT ¢ oTAroweHHbIM
annepronornyeckum aHamHesom. lNepen Havyanom mccrnegoBaHUs OHU ObiNM pasgeneHbl Ha ABe rPynnbl: B NepByto
Bowwnmn 28 geTen B Bo3pacTte 2-3 neT, KOTOPbIM Ha NPOTSXXEHUM 3-X MeCALEB POAUTENM YACTUNK 3yObl rmnoannepreHHon
nacTton «R.0.C.S. PRO Baby». Bo BTopyto rpynny Bowwnu 30 geter B Bo3pacTte 6-11 neT, KoTopble OCyLLeCTBSANM yXos 3a
nonocTbto pTa ¢ nomoubio nactbl «R.0.C.S. PRO Junior CnnBoYHbIN NyaUHM». B X04e KOHTPOMbHbIX CTOMaTOMNOrM4Yeckmnx
OCMOTpPOB OnpeaeneHne BO3MOXHOro MeCTHOpa3apakatLero n annepru3mpyowlero AencTeumsa nccrnengyembolx 3yOHbIX
nacT OCYLLeCTBMAANM MyTeM BM3yarlbHOro OCMOTpa CrM3ncTor 0BO0MOoYKM MONoCTM pTa nauueHToB obeux rpynn, a
TakXe onpoca v aHKeTUPOBAHUSA Y4aCTHUKOB MCCMNEAOBaHUSA U UX poauTenen. Y nauneHToB BTOPOK rpynnbl OLEeHMBanm
rMrMeHnyecKoe COCTOsIHME MOMOCTM pTa NyTem onpeaeneHna nHaekca rurnedsl PHP, nHgekcos PMA n SBI ans oueHku
COCTOSAAHUS TKaHeW NapofoHTa.
Pesynbmambabi. B xoge nccnegoBaHus y nauMeHTOB C OTArOLWEHHbBIM annepronormyeckum aHaMmHe3oM He Oblino BbISIBIIEHO
MecTHOopasapaxarLwero 1 anneprusnpyowero AencTenust runoannepreHHbix 3y6Hbix nact «R.0.C.S. PRO Baby» u
«R.0.C.S. PRO Junior CnuBOYHbIA NyaMHI» Ha cnuaucTyto obonouky nonoctu pta. MNpu ncnonb3oBaHumn 3y6HbIX nacTt
ObIN0 OTMEYEHO JOCTOBEPHO 3HAUYNMOE CHuxeHne nHaekco PHP, PMA v SBl Ha 58,47%, 47,4% n 43,2% COOTBETCTBEHHO.
Bbigo0debl. MNonyyeHHble AaHHbIe MO3BOMSAIOT cAenaTth BbIBOA, YTO runoannepreHHble 3ybHble nactel «R.0O.C.S. PRO Baby»
n «R.0.C.S. PRO Junior CrnMBOYHbIN NyAMHI» COOTBETCTBYHOT KpUTEPUAM 6€30NacHOCTN U 3PPEKTUBHOCTU OYULLEHUS
3y60B 1 MOTyT ObITb PEKOMEH0BaHbI NALUEHTAM C OTSTOLLEHHbLIM anneproforMyecknm aHaMHe3oM B BO3pacTe OT 2-X 10
11-Tn neT ANg eXXeQHEeBHOro r’MrMeHnYecKoro yxoaa 3a nosfiocTbio pra.

CraTtbs noctynuna: 01.08.2023; ucnpaBnena: 28.10.2023; npunaTa: 30.10.2023.
KoHdnukT nHtepecoB: ABTopbl coobwatoT 06 OTCyTCTBUM KOHDNIUKTA MHTEPECOB.
BnarogapHocTu: ®nHaHcupoBaHue 1 MHAUBKUAYanbHbIe GrnarogapHocTy AN AeKnanupoBaHMsa OTCYTCTBYIOT.

Ona untnpoBanus: Kongpatenko W.[., Hukonbckas V.A., Kynues P.M., BocTtpukos B.O., BopoHeukasn B.A., HoBukoBa
A. OueHka adHEKTUBHOCTY NPUMEHEHNS TUNOANNEPreHHbIX 3yOHbIX MAcT y AeTEN C OTArOWEHHbIM annepronornyeckmum
aHaMHe3oM. QHAoAoHTUSA today. 2023; 21(4):314-319. DOI: 10.36377/1683-2981-2023-21-4-314-319.

Efficacy evaluation of using hypoallergenic
toothpastes in children with a burdened allergy
anamnesis

© Irina D. Kondratenko, Irina A. Nikolskaya, Rakhim M. Kuliev, Valeriy O. Vostrikov, Viktoriya A. Voronetskaya,
Anastasiya Novikova

N.I. Pirogov Russian National Research Medical University Moscow, Russia
Abstract:
Aim. To conduct a clinical evaluation of the efficacy of using hypoallergenic children's toothpastes “R.0.C.S. PRO Baby" and
"R.0.C.S. PRO Junior Creamy Pudding" in patients aged 2 to 11 years with a burdened allergy history.
Materials and methods. The study included 58 children aged 2 to 11 years with a burdened allergy history. Before the start
of the study, they were divided into two groups: the first included 28 children aged 2-3 years, whose parents had been
brushing their teeth with « R.O0.C.S. PRO Baby » hypoallergenic paste for 3 months. The second group included 30 children
aged 6-11 years who provided oral care using the paste « R.0.C.S. PRO Junior Cream pudding ». During the control dental
examinations, the determination of the possible locally irritating and allergenic effects of the studied toothpastes was carried
out by visual examination of the oral mucosa of patients of both groups, as well as interviews and questionnaires of study
participants and their parents. In patients of the second group, the hygienic condition of the oral cavity was assessed by
determining the PHP hygiene index, PMA and SBI indices to assess the condition of periodontal tissues.
Results. During the study, patients with a burdened allergy history did not have a locally irritating and allergenic effect of
hypoallergenic toothpastes "R.0.C.S. PRO Baby" and "R.O.C.S. PRO Junior Cream pudding" on the oral mucosa. When
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using toothpastes, there was a significant decrease in the PHP, PMA and SBI indices by 58.47%, 47.4% and 43.2%,

respectively.

Conclusions. The obtained data allow us to conclude that hypoallergenic toothpastes « R.O0.C.S. PRO Baby » and « R.O.C.S.
PRO Junior Creamy Pudding » meets the safety and efficacy criteria for cleaning teeth and can be recommended to patients
with a history of allergies aged 2 to 11 years for daily hygienic oral care.
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BBEOEHUE

3a nocnegHue gecatuneTusi npobnema paHHew AeTCKOM
anneprusauuu npespatunacb B rnobanbHy0 Meguko-co-
unansHyto npobnemy. OcCHOBHOe HanpaBneHue npodu-
NakTUKN pasBUTUS CeHCMbunM3aumMumn y OeTel paHHero
BO3pacTa — orpaHum4yeHue JocTyna annepreHa, npnobpeno
0cobyl0 CNOXHOCTb, NOTOMY KaK 3aTpy4HEH KOHTPOMb Mo-
CTYNMEeHNsa annepreHoB 13 pasHblX MICTOYHUKOB, KOTOPbIMU
MOXeT oKasaTbCcs Nobow NpoaykT, B TOM 4Mcne u 3ybHas
nacta [1,3].

3ybHas macTta — rurmeHn4eckoe cCpeacTBo AN MNoro-
CTV pTa, KOTOPOE UCNOoNb3yeTcs NOTPeOUTENAMU, HaYNHas
C camoro paHHero Bo3pacTa. ExxegHeBHOe ncnonb3oBaHue
3yOHbIX NacT MOXET CMPOBOLMPOBATL pa3BUTUE YYyBCTBU-
TENbHOCTU K PasfiU4HbIM KOMMOHEHTaM, BXOOALWMM B UX
cocTaB. KOMMNOHeHTbI 3y6HOM nacTbl MOTyT BbICTyNaTb Kak
KOHTaKTHbIN, @ B Cly4yae NpornaTbiBaHUA — Kak MULLEBON
annepreH [2]. BoT noyemy nouck n paspaboTtka runoan-
NepreHHbIX CpeacTB rMrMeHbl MOrocTu pTa Ans peTen,
CKIIOHHbIX K annepruyeckum peakuusiM, ssBNseTCa BaXXHON
3apadveinr. CNoxHOCTb €€ onpefensieTca Tem, YTo NoHATUE
rMNoanfnepreHHOCTM OYEeHb YCITOBHO, Tak Kak NpakTU4Yecku
no6o NPUPOAHBIA NN XUMUYECKUIA areHT MOXeT CpOoBO-
LUMpOBaTb anfiepruyeckyto peakumio y npeapacnornoxeH-
Horo pe6éHxka [4,5].

[MockonbKy MO TemMe KOHTaKTHOW anneprum Ha uHrpeau-
€HTbl 3yOHbIX MacT onyGrMKOBaHO OrpaHUYEeHHOEe Komnm4ye-
CTBO MCCrefoBaHWiA, HaMmu Obin NpoBefeH TiaTenbHbIn
N KPUTUYECKMIN 0630p OTEHECTBEHHOW 1 3apybexHon nute-
paTypbl N0 AAaHHON TEME.

3y6Hble NacTbl NO CBOEW CTPYKTYpe SABMSIOTCS CMOXHbI-
MU coCTaBaMu, B KOTOPbIX 3a4acTyto coaepxutcs 6onee 20
pa3nuyHbIX UHrpeaneHToB. OCHOBHbIE (PYHKLMOHANbHbIE
Krnaccbl UHrpeaMeHTOB 3yOHbIX NacT BKIYaloT abpasuBbl
(ounwatowme BewecTBa), AeTepreHTbl (NneHoobpasoBaTte-
nu), 3aryctutenu, yBnaXXHUTENW, KOHCEPBaAHTbI U Kpacu-
Tenu, a Takxke BKycoBble JoOaBKKM, NOACIACTUTENMN N apo-
MaTn3atopbl. XUMUYECKMIA cocTaB 3yOHbIX MacT NOCTOSHHO
MEHSIeTCS BCNeACTBME Hay4HbIX Pa3paboToK U KOHKYPEH-
uMu npounssoguTenen [6,7].

CoBpeMeHHble 3ybOHble nacTbl 6biNM  paspaboTaHbl
B 1800-x rogax, n apomatunsaTtopbl 61N O4HUM 13 NEPBbIX
WHIpEeANEHTOB, KOTOPbIE BOLWM B UX cocTas [6]. B ny6nu-
Kauusax, cogepxallumx AaHHble O KOHTaKTHOMW anneprum Ha
3y6OHble nacTbl, HANGOEee YacTo yTBEPXKAAETCS, YTO UMEH-
HO apomMaTu3aTopbl ABNATCH O4HON N3 OCHOBHbLIX MPUYMH
ceHcnbunusaumm. Moyt BCe MupoBble BpeHabl 3yOHbIX
nacT apomaTu3upylT CBOW MPOAYKTbl NMnbo mMaTon, nubo
kopuuen [10]. Mo gaHHbIM Francalaci S, Sertoli A, Giorgini
S, caMbiMM anrnepreHHbIMU SIBASIKOTCA MPOU3BOAHbIE U3
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OCHOBHbIX COPTOB MSIThbl, TaKMX Kak MsiTa, MATa NepeyHas,
MEHTOM 1 KapBOH, LLUMPOKO MCMNOMNb3yeMblX B 3yOHbIX nacTtax
Ans co3ganus owyuleHus ceexectu [10, 11].

B 2009 rogy Ha npeameT noTeHUManbHbIX annepreHoB
6b1nn n3ydeHbl 80 3yOGHbIX NACT aMepPUKaHCKON anTe4yHoun
cetn Walgreen (CLUA). 70 3ybHbIx nact (93%) cogepxanu
Hecneundunyeckne apomatnsatopbl. Cpeamn opyrnx noTeH-
UManbHO annepreHHbiX MHIPeaAneHTOB Obinin 06HapYXeHbI
naypuncynbgaTt HaTpusa (16 n3 80 — 20%), nponuneHrnu-
konb (8/80 — 10%), acpnpHble macna n Guonornyeckue fo-
6aBku (5/80, 6%), napabenbl (5/80, 6%), maTa nepevHas
(6/80, 5%), Tokodepon (2/80, 3%), npononuc (1/80, 1%),
1 macno yarnHoro gepena (1/80, 1%) [8, 9, 10,18].

Anneprusa Ha dpTopuabl B 3yOHbIX nactax 6bina onuca-
Ha HECKONbKMMW aBTOpaMu, sIKOObl Bbi3blBasi KpanuBHU-
uy, AepMaTuT, CTOMaTuT, SI3BEHHbIE MOPaXKeHNsi POTOBOWN
MOJNTIOCTU N XKENYLOYHO-KULLIEYHblIE PacCTPOMCTBa, OAHAKO
B NMUTepaType HeT OaHHbIX HU 06 OQHOM MOMOXUTENbHOM
naTty-tTecte Ha TOpUAbl Y UCcriegyeMbix NauneHToB, crie-
[oBaTenbHO, JOCTOBEPHBIX YTBEPXKAEHUI O TOM, YTO (OTO-
pua ABNseTCs annepreHom — HerT.

Hanbonee pacnpocTpaHeHHbIM CUMATOMOM KOHTaKTHbIX
annepruyeckux peakuuit Ha 3ybHble nacTbl SIBNSETCS Xeit-
TNNT, KOTOPbIA OObIYHO MPOSIBNSETCS B BUAE CYXOCTU Ty0,
apuTeEMbI, MHOrga oTeka m TpewumH [9, 10, 11, 19]. Bpems
MeXay nepBbiM WUCMNOMb30BaHWEM 3yOHOW nacTbl U pas-
BUTUEM KOHTAKTHOrO anfieprmyeckoro xewnuta Bapbupy-
eTCH B Pa3fMyHbIX NCCNeAoBaHusX OT 2-x Heaenb o 2-10
MeCsLEB, U OO HECKONbKMX NneT. B 6onblwMHCTBE criyvaeB
CceHcuMbnnuaauma nNpoucxoamT nocne MCnosib3oBaHUsA ca-
Mon 3yBGHOW nacTbl. B HekoTopbIX criydasx y nauueHToB
Y€ UMEeeTCH anneprusi Ha oguH U3 KOMMOHEHTOB 3y6HOMN
nacThbl, YTO NPUBOANT K NPOSIBIIEHNIO annepruyeckon peak-
UMM B NONOCTU pTa B TeveHune 2-14 gHen [8, 9]. Takxe Mo-
XeT HabnaaTbCcsa AepMaTuT BOKPYr pTa. Y HEKOTOPLIX na-
LMEHTOB OTMeYaeTCcs AepMaTuT PyKu, NPENMYLLECTBEHHO
aepxailen 3yGHyto WeTKy, Npy nonagaHum Ha pyky kanerb
3yGHONM MmacTbl, cTekarwmux no 3yoHon weTke. B egnHny-
HbIX CIly4asax B nuTepaType onucaHbl NauneHTbl C KOXKHbI-
MU CUMNTOMaMM anneprumn Ha 3y6Hyo nacTy, BbI3BaHHbIMU
cucteMHon abcopbumen, nHorga 63 MecTHbIX NPU3HAKOB
xennuta unu ctomatuta [8, 15, 16, 17].

LENb

KnuHnyeckas oueHka 9PHEKTUBHOCTU MNPUMEHEHUS
runoannepreHHbix geTckux 3y6Heix nact «R.0.C.S. PRO
Baby» n «R.0.C.S. PRO Junior CnnBOYHbIN NyauHr» Ans
KaYeCTBEHHOr0 OYMLLEHNS MONOCTM pTa M yMEHbLUEHWS
BOCMNanNUTENbHbIX ABMIEHUN B TKAHAX NApOAOHTa Y NauueH-
TOB B BOo3pacTe OT 2-x 40 11-Tu neT C OTAroweHHbIM annep-
roflorM4yeckMM aHamHe30M.
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3apavyamu uccnegoBaHns ABMANUCH:

1. OueHka cocTaBa, OpraHoNnenTUYeCKNX CBONCTB U BbIsIB-
NeHne BO3MOXHOIO MECTHOpa3ApakaroLlero n annep-
rusupytowiero aencteus 3ybHbix nact «R.0.C.S. PRO
Baby» n «R.0.C.S. PRO Junior CInBOYHbIN NyOUHTY;

2. OueHka oumwatouien 3pheKTUBHOCTM 3yOHOW nacTbl
«R.0.C.S. PRO Junior CnMBOYHbIN MYyANHT»;

3. OnpegeneHvie NpoTMBOBOCMANUTENbHOIO AEWUCTBUSA U
adppekTnBHocTM 3ybHoM nactbl «R.0.C.S. PRO Junior
CnuMBOYHBLIN NyAUHr» ANS CHWXEHUS KPOBOTOYMBOCTU
[EecCeH.

MATEPUAIbI U METOAbI

OueHka 9ddHEKTUBHOCTM MPUMEHEHUs runoannep-
reHHbix getckux 3y6Hbix nact «R.0.C.S. PRO Baby»
n «R.0.C.S. PRO Junior CnnBOYHbLIN NYAUHI» NPOBOAM-
nacb B TeyeHue 3-x mecsueB (C 1 uioHA no 1 ceHTAbpSA
2023 roga) Ha kadbeape TepaneBTUYECKOW CTOMAaTonornu
Wuctntyta Ctomatonorun ®rAQOyY BO PHUMY um. H.W.
Muporosa MuHsgpasa Poccun. B knuHu4eckom mnccnepo-
BaHUW AeTcKnx 3yOHbIX NacT MpUHSNM yyacTne 58 geten
B Bo3pacTe oT 2-x o 11-tu net (PucyHkn 1-6).

BkntoyeHne nauveHTOB B UccnegoBaHne NpoBoAuIoCh
C y4eTOM CreayLwmnx KpuTepues:

—  Hanu4me NMCbMEHHOro MHPOPMNPOBAHHOIO cornacus
poauTenew nauneHTa Ha yyactve B UCCrnefoBaHuy;

— [OeTu 1 NoApOCTKU MYXCKOrO W EHCKOro nona B BO3-
pacTte oT 2-x go 11-tu ner;

— HamuyMe y nauMeHTOB 04aroB AeMuHepanusauuu
amanu (He meHee 15 naumeHTOB);

— Hamu4yve y nauMeHTOB BOCManuTesnbHbIX SBMEHWUN B
TKaHAX napofoHTa (KpOBOTOYMBOCTb, rMNnepemMus, oT-
€4HOCTb [ECHbl), COOTBETCTBYIOLLMX XPOHUYECKOMY
NPOCTOMY MapruHanbHOMY TMHTUBUTY;

— Hanu4yve y nauueHTOB OTATOLEHHOro annepronoru-
YEeCcKOro aHamHesa, a Takxe ConyTCTBYOLLENn coMaTu-
YecKoW NaTonoruu.

VMcknoyeHre nauMeHTOB U3 UCCeAoBaHus nposoaun-
NOoCb C y4eTOM crneayrLwnx Kputepmes:

— OTKa3 nauueHTa 1 ero poautenemn oT ganbHeunwero
y4yacTus B uccrnefoBaHuy;

— BbISIBMIEHME annepruyeckon peakumm Ha KOMMOHEHTbI
nacTbl.

Mepen Havyanom nccnegoBaHusa gety 6biNn pasgeneHsbl
Ha ABe rpynnbl. B nepsyto rpynny Bownu 28 aeTten B BO3-
pacTe 2-3 net. x poanTtenun 6binn obyyeHbl cTaHAapTHON
TexHuke 4ncTkm 3ybos Maxomosa I H., obecneveHbl mar-
Knmu 3y6HbIMM WwWéTkamm «R.0.C.S.» n runoannepreHHsbIMu
nactamun «R.0.C.S. PRO Baby». Bo BTOpyt0 rpynny BOLUMK
30 geten B Bo3pacTte 6-11 net. OHM U UX POAUTENN TaKXke
6binnM 0ByyeHbl CTaHAAPTHOW TexHWKe 4ucTku 3ybos [la-
xomoBa [. H. n obecneveHbl MATKMMKU 3yOHBIMY LLETKAMUN
«R.0.C.S.», runoannepreHHeiMn nactamm «R.0.C.S. PRO
Junior CnnBOYHbBIM NyAUHM» N MHAWKaTopamn 3y6HOro Ha-
néta B KONM4yecTBe, OOCTAaTOYHOM [ANS WCMONb30BaHUA
B TeYEHne 3-Xx MecsueB.

MauneHntam obenx rpynn n Ux poamnTensm pekoMeHgo-
BasnM YMCTUTb 3yObl MArKOWM 3yOHOW LWETKOW U uccnenye-
Mo 3yBHOI nacTou 2 pasa B ieHb (YTPOM 1 BEYEPOM) HE
MeHee 3X MUHYT, 3aTeM OMONOCHYTb POT HebonbLNM KO-
NMYeCTBOM BOAbl, NPUMEHUTb MHAMKATOP 3yOHOro HanéTa
1, NP HEeObXOAMMOCTH, MOBTOPHO OYUCTUTL OKPaLLEHHble
yyacTkm 3y60B C NpyMeHeHueM WETKN 1 nacTbl. [Ansa nony-
YeHMsA MakcMmarnbHOro neyebHo-nNpodurnakTuYeckoro ag-
dekTa cnefoBano BO3AepXaTbCa OT NpMeMa NULK 1 Ha-
nMTKOB B TeveHne 30 MUHYT nocre YncTkm 3y6os.

dndodoHmusna
— T

Puc. 1. KnuHuyeckuii cnyyat Ne1.
Fig. 1. Clinical case #1.

Puc. 2. KnuHuyeckul cny4at Ne2.
Fig. 2. Clinical case #2.

Puc. 3. KnuHu4yeckul cny4ai Ne3.
Fig. 3. Clinical case #3.

B xope KOHTPOSbHbLIX CTOMaTONOrM4Yeckux OCMOTPOB
onpefeneHve BO3MOXHOIO MeCTHOpasapaxatoLero v an-
neprusvpytoero OencTeua mnccrnepyemblx 3yGHbIX nacT
OCYLLECTBMSANN MyTeM BU3yaribHOrO0 OocMOTpa CIU3UCTOW
060S104KM MONOCTU pTa NauueHToB obenx rpynmn ¢ Nomo-
b0 CTOMaTONOMMYECKOro 3epkana, a Takxe onpoca u aH-
KETUPOBAHWS y4aCTHUKOB UCCNEAOBAHMUS U UX POAUTENEN.
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Puc. 4. KnuHu4eckul cny4al Ne4.
Fig. 4. Clinical case #4.

Puc. 5. KnuHu4yeckuli cny4at Ne5.
Fig. 5. Clinical case #5.

Puc. 6. KnuHu4eckul cny4at Ne6.
Fig. 6. Clinical case #6.

Mpun ncxogHoM ocmoTpe y GonblUMHCTBA AeTei U3 BTO-
poli rpynnbl Habnwaanack runepemMust 1 KPOBOTOUMBOCTb
[eceH npu 3oHAMpoBaHun. B Havane uccneposaxus cpen-
HUI nokasaTenb nHaekca PMA coctaBun 39,76 + 3,52%,
4YTO COOTBETCTBYET CPEAHEN CTENEHM rMHrmBuTa. CpeaHui
nokasartenb MHAEKCa KPOBOTOUYMBOCTU LECHEBOW 6Opo3abl

Volume 21,

[MrneHnyeckoe cocTtosiHMe NonocTu pTa 6onee B3pPOCIbIX
nauneHToB BTOPOW rpynnbl OLEeHMBanuM nyteMm onpegerne-
HUSA nHaekca rurneHsl PHP ¢ nomolbio pactBopa Ans vH-
Aunkaumm 3y6Horo Haneta, niaekcos PMA n SBI ans oueH-
KN COCTOSIHUSI TKAHEN NapoJoHTa.

KoHTponbHbIE CTOMATONOrMyeckMe OCMOTpbl NaUNEHTOB
NpoBOAMIM B Havarne uccnefoBaHus (MCXOAHbLIN OCMOTP)
1 B NEpMOZ UCNONb30BaHUA 3yOHbIX NacT —yepes 7 gHen, 1
mecsy (30 gHen) n yepes 3 mecaua (90 gHen).

PE3YINbTATHI

CornacHo [aHHbIM KOHTPOSbHbIX CTOMAaTONOrMYeCcKnx
OCMOTPOB 1 aHKETMPOBAHUS Y4aCTHUKOB, NPOSIBNEHUIA arn-
Neprvyeckor peakuumn B NosiocTn pta He BbiNo BbISBNEHO
HW Y OHOTO M3 MaLMEeHTOB C OTATOLEHHbLIM annepronoru-
YEeCKMM aHaMHEe30M, Y4acTBYHLLMX B UCCIEA0BaHUN.

Bbino 0TMEYeHO AOCTOBEPHO 3HAYMMOE CHUKEHWUE WH-
nekcoB PHP, PMA un SBI Bo BTOpOWi rpynne obcneayembix
nauneHToB. B Hauyane nccnegoBaHus cpefHWi NnokasaTtenb
nHAekca rurmeHsl nonoctn pta PHP y yyacTHukoB uccne-
[OBaHUs OLEHMBAnNCcs Kak Hey4OBNeTBOPUTENbHbIA U CO-
ctasun 1,95 £ 0,08. Yepes Hegento y y4aCTHUKOB Uccreao-
BaHWA Npocrexusanacb TEHAEHUUSA K YMEHbLUEHWIO KO-
yecTBa 3yOHOro Haneta, 1 Habnaanock He3Ha4YUTeNbHOE
ynyJdlleHne nokasaTternein: cpegHuin nokasatenb UHAEeKca
PHP cocTtaBun 1.78 + 0,08, ogHaKo 37O Tak)e COOTBETCTBO-
Barno HeyaoBIETBOPUTENBHOMY YPOBHIO rUrmeHsl. Yepes 1
MecsiL, PerynsipHoro UCNonb30BaHWUs y4acTHMKaMKN uccre-
poBaHusa 3ybHom nactbl «R.0.C.S. PRO Junior CnvBoYHbI
NyaouHr» Takke Habnaanock CHUXEHE CpeAHEero nokasa-
Tensa rmrmeHnYecKoro nHaeKca, KotTopbin coctasun 1,21 +
0,06, 4TO CcTano COOTBETCTBOBATL YAOBMNETBOPUTENBHOMY
YPOBHIO rurmeHsl. K KOHLYy nccnegoBaHus, Cnyctst Tpu Me-
cqua MCnonb30BaHMs yyYacTHMKaMy 3yOHOW nacTbl, cpefa-
HWI nokasaTenb nHgekca PHP coctaeun 0,81 + 0,06. Ta-
Knm obpasom, 3a nepmos nccrnegoBaHUs Konn4ecTBo 3y6-
HOro HarmeTa y NauMeHTOB, UCMONb3YyHLWKMX 3yOHYyI0 nacty
«R.0.C.S. PRO Junior CnMBOYHbIN MYAWHI», CHA3UMOCH Ha
58,47% no cpaBHEHUIO C UCXOAHLIMU AaHHbIMK (Tabnuua

1).
Tabrnuya 1. OueHKa ypoBHSA r'MTMeHbI MONOCTH pTa
y4YaCTHUKOB BTOPOW Fpynnbl UCCNeA0BaHUSA

Table 1: Assessment of the oral hygiene level
of participants in the second study group

S R YpoBeHb rurueHbl
nHpekca PHP P
WcxoaHbIn ocmoTp 1,95 £ 0,08 HeyA0BNETBOPUTENbHbIN

OcmoTp yepes 7

» 1.78 £ 0,08 HeyA0BNETBOPUTENbHbIN
AHel
OcMPquepe330 1,21 £ 0,06 YAOBNETBOPUTENbHbIN
AHel
E:Q;quepe390 0,81 £ 0,06 YAOBNETBOPUTESIbHbIN

SBI B Hayane uccnepoBaHus coctasun 11,6 + 2,3%, 4to
obo3Ha4yano HeaonyCTUMbIA YPOBEHb TUTMEHbI MOMOCTH
pTa. Yepes mecsy exegHEBHOro MCNONb30BaHUsA 3yGHOM
nactel «R.0.C.S. PRO Junior CnvBOYHbIN NyaUHr» cpen-
HWI nokasaTtenb nHaekca PMA coctaBun 36,21 £ 3,52%, 10
€CTb OTMEeYarioCb ero HEKOTOPOE CHUXEHME, a K KOHLY UC-
cnepgoBaHusa ero 3HadeHne coctaBuno 20,95 + 3,31%, 4To
COOTBETCTBYET IErkoW CTEeNeHW rmHruBnTa. 3a nepuog, uc-
CnefoBaHus TakXe CHU3UMOCh cpeaHee 3Ha4YeHne UHOEK-
ca KpoBOTOYMBOCTU AecHeBow 6oposabl SBI, koTopoe npu
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3aKn4YnTENIbHOM OCMOTPE cocTaBumno 6,6 £ 1,3, 4To cooT-
BETCTBYET AONYCTUMOMY YPOBHIO TMIrMeHbl MOMNOCTH pTa.

Takum o6pasom, Npu perynsapHoM nNpuMeHeHumn 3yOoHowm
nactel «R.0.C.S. PRO Junior CNMBOYHbLIN NyOUHr» B Te-
YeHune Tpex MecsiLeB KPOBOTOUMBOCTb AeCeH (M0 MHOEeKCYy
SBI) cHuaunacb Ha 43,2%, a npoTuBoBocnanuTensHas ag-
dekTnBHOCTL 3y6HOM nacTel (no nHaekcy PMA) coctaBuna
47,4% (Tabnuua 2).

Tabrnuya 2. OueHKa COCTOSIHUA TKaHeN NapofoHTa
y4YacTHUKOB BTOPOW Fpynnbl UCCNeA0BaHUSA
Table 2. Evaluation of periodontal tissues of the
participants of the second study group

CpepHue 3Havye- | CpepHue 3Have-

Hus uugekca PMA | Hus uHgekca SBI
WcxopHbIn ocmoTp 39,76 £ 3,52 11,6 £ 2,3
OcmoTp yepes 7 gHel 36,21 £ 3,52 10,3 £ 2,3
OcmoTp yepes 30 gHew 29,73 £ 3,19 73+ 14
OcmoTp yepe3 90 gHew 20,95 £ 3,31 6,6 £ 1,3

[locToBepHOE ynyylleHne YPOBHS MMIMEHUYECKOro CO-
CTOSIHMS MOMOCTN pTa NauMeHTOB BTOPOWM rpynmnbl MOXHO
O0GBACHUTL MOBbLILEHNEM MOTUMBaALMU NaLMEHTOB K MHAOU-
BMAYyanbHON rUrMeHe pTa, B TOM yucne obycrnoBneHHoe
yyacTUeM B UCCNef0oBaHUN, a Takxke pPerynspHbIM KOHTPO-
1IeM CO CTOPOHbI poauTenen 1 poToNPOTOKONMPOBAHMEM
CO CTOPOHbI Bpaya-cTtomarorsora.

OBCYXOEHUE

O630p nNuTepaTypbl Ha TeMy NPOSIBIEHUS annepruye-
CKMX peakuuit Ha 3yGHble nacTbl nokasan, YTo Hanbonee
pacnpocTpaHeHHbIMN annepreHamn ABnATCA apoMaTu-
3aTopbl. TakXXe 4acTo BbICTYNalT B Ka4yecTBe MOTEHLMU-
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NMH®OPMALMA O ABTOPAX:

anbHbIX annepreHoB naypuncynbdar HaTpus, NPOnuneH-
rMUKonb, 3UpHbIe Macna (B YaCTHOCTU Macrno YanHoro
nepeBa), napabeHbl 1 npononuc. B xoge nccneposanus
runoannepreHHbix aetcknx 3ybHbix nact «R.0.C.S. PRO
Baby» n «R.0.C.S. PRO Junior CnnBOYHbIN NYAUHI» B UX
cocTaBe He oBGHapyXeHO Hanbonee 4yacTo BCTpevaeMblX
B NuTepaType NoTeHUManbHbIX anfiepreHoB, a Takxe He
BbISIBIIEHO MeCTHOpasapaxatowero u anneprusmpytowe-
ro AencTBus 3yOGHbIX MacT Ha CNM3MCTy 06O0MoYKy no-
NOCTY pTa y NaUNEHTOB C OTSAMOLLEHHbIM anfepronormye-
CKMM aHaMHEe30M.

ExepnHeBHOoe npumeHeHue 3y6Hor nactel «R.O.C.S.
PRO Junior CnuBOYHbINA NyaUHr» B TeYeHUe 3-x MecsiLeB
CMocoOCTBOBAO YNYYLLIEHMIO KAa4eCcTBa MMrmeHbl NoiocTu
pTa (YyMeHbLUeHUIo nokasaTtens nHgekca rurneHsl PHP) Ha
58,47%, a TakxKe YMEHbLUEHNIO CTENEHN BOCMNaneHusa gec-
Hbl (no nHaekcy PMA) — Ha 47,4%, 1 CHUXEHMIO KPOBOTOYM-
BOCTW AeceH (no nHaekcy SBI) — Ha 43,2%.

3AKNKOYEHUE

CornacHo npoBeAeHHOMY UCCReAoBaHuio, runoannep-
reHHble 3ybHble nacTbl «R.0.C.S. PRO Baby» 1 «R.O.C.S.
PRO Junior CnvBOYHbIA NyAUHr» COOTBETCTBYHOT KpUTe-
pusm 6e3onacHOCTN M 3PDEKTUBHOCTU OYMLLIEHNS 3y60B
M MOryT BblTb pEKOMEHOOBaHbI NauMeHTam C OTArOLLEeH-
HbIM anneprofiorMyeckuM aHamHe3oMm B Bo3pacTe OT 2-X
fo 11 neTt Ans exedHEBHOro MMrMeHUMYeckoro yxopa 3a
nonocTbio pTa, NPOoUNAKTUKN HavanbHbIX POpM kapueca
3y60B M YMEHbLUEHUSI BOCNANUTENbHbIX SBMEHWUIA B TKAHAX
napofoHta. OgHako Mbl MoAyvepkuBaeM, 4To noabupatb
CpeAcTBa rMrveHbl MonocTy pTa ANs kaTeropuv naunmeHToB
C OTArOLLEHHbIM annepronornyeckum aHaMHe3om Heobxo-
AVMMO MHAMBUAYANBHO.
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N3meHeHne KOHUeHTpauum ¢epmeHTOB
B CMeLUaHHON CJII0HE NPU KIINHNYeCKNX
npoABJ/IeHNAX raibBaHO3a B NONIOCTU pTa:
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BBEOEHUE

AHanua ctomaTonorm4eckon nutepartypbl nokasar, 4Tto
npu BO3HMKHOBEHUW BOCMANMTENbHbIX 3aboneBaHun no-
NoCcTN pTa U CNU3NCTon 060MoYKM (Kapuec, NapoOoHTKT,
napofoHTo3, cuHapom LllerpeHa, napogoHTUT, ranbBaHo3)
nameHsietca pH n coctaB potoBown xugkocTtun [3,6,17,18].
M3yyeHo M [oKasaHO [JOCTOBEPHOE CHUXeHMe Ha hoHe
ranbBaHo3a, B CMELUaHHOWN CINIOHE, aKkTUBHOCTU nakTatae-
rmgporeHasbl, yBenuyeHne akTUBHOCTM LLEMOYHOW U KUC-
nown cocdatas [6].

Mpobneme ranbBaHO3a MOMOCTM pTa MOCBALEHO 3Ha-
YMTENbHOE KONMMYECTBO WCCNEeAOBaHUA OTEeYECTBEHHbIX
1 3apybexHbIX aBTOPOB, OAHAKO, MPY 3TOM, O HACTOSALLEro

BPEMEHMN MOMHOCTbIO HE PACKPbITbl BOMPOCH! 9TUONOrnye-
CKMX (paKTOPOB M TOYHOW ANArHOCTUKM.

MeTannunyeckne BKIOYEHUS B MONOCTM pTa (opTomne-
AVYecKne CTOMaToNornyeckne KOHCTPYKUnn 3yBOHbIX mpo-
Te30B) Haxo4sATCs B arpeccMBHON cpefe (3NEeKTPonuToB,
depMEeHTOB U M3MEHEHHON KUCITIOTHOCTN CPeAbl) N NOCTO-
AAIHHO MOABEpPratTCst akTUBHLIM PUNKO-XMMUYECKUM BO3-
OENCTBUAM, YTO MOXET NPUBECTU K XMMUYECKOW 1 3NEKTPO-
XMMWYECKON KOppPO3nmn MeTarnmnoB u nx cnnasos. CmeluaH-
Has CrntoHa B NONOCTM pTa Npy 3TOM BbICTYNaeT B ponu
anekTponura.

M3BeCTHO, 4YTO MpPU BO3HMKHOBEHUWU BOCMANUTENbHbIX
N Apyrux 3abonesaHuin B MONOCTU pTa, usMeHsetca pH

3udodowmun | Ton 2], NC 4/2023
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N cocTaB CMeluaHHoW cntoHbl [3]. Mpu aTom Habnwopaet-
Cs1 JOCTOBEPHOE CHUXEHWe, Ha (hOHe ranbBaHO3a, aKkTUB-
HOCTU nakTaTaerngporeHasbl, YBENMYEHUE akTUBHOCTU
LLEeNTOYHON 1 KMCnon dpocaTas B CMELLaHHOW chntoHe [6].
[ocToBEpPHO HEM3BECTHO BINUSIHME OCHOBHOIO hepmeHTa
CINIOHbI 0-amMmunasbl Ha NaTonornyeckne nNpouecchl B Nomo-
CcTu pTa.

LUENDb

M3yyeHune, aHanms n o6o6LLieHne coBpeMeHHON oTeye-
CTBEHHOW 1 3apyBexxHON CTOMAaTONOrMYeckon u Apyron Ha-
YYHON NuTepaTypbl 0 Npobneme B3aMMoCcBA3n (hepMeHToB
N U3MEHEHWNS UX KOHLEHTpaLuMi B CMELUAaHHON CIloHe npu
KITMHUYECKMX MPOSIBIIEHUAX NaTONOrMYyeckoro COCTOSHMUS
B TK@HSIX MOMOCTN pTa Npv NPOTE3MPOBAHNMN Pa3NNYHbIMM
KOHCTPYKLMAMN 3yBHbIX NPOTE30B M3 PasfnMyHbIX CMNIaBoOB
MeTarnmnoB, a Takxe cnocobbl onpeaeneHns X akTUBHOCTMU.

PE3YJIbTATbI

MaTonorusa anekTporanbBaHWYEeCKOW NPUPOAbI — ranb-
BaHO03 B 13-43% crny4yaeB pa3BMBaeTCs y NauneHToB, Nosb-
3ylowmnxcs 3yOHbIMM NpoTe3amMu M3 pasrMyHbIX KOHCTPYK-
LMOHHBIX METasoB 1 UX CNNaBoB [7], a Takxe perncTpupy-
loTCcsa apyrue 3abonesaHus nonoctu pta (kaHAMAO3, Kpac-
HbIN NIIOCKMIA NULan, nenkonnakna n 1.4. [7]. Y HeKkoTopbIx
nauneHToB C ranbBaHO30M ObinM 3aperncTpupoBaHbl
cnepywowne annepruyeckne peakumm: CHUXKEHUE YPOBHSA
T-nnmdoumToB 1 303MHOPMNOB [1], CXOAA N3 ITOTO MOX-
HO NMPEeAnOnoXUTb O HANMMYUN UMMYHHOW peakuumn Ha KOH-
CTPYKLMOHHbIE MaTepuanbl 3yOHbIX NPOTE30B B MONOCTU
pTa.

[ns natonornyeckoro cOCTOSIHUS B MOMOCTU pTa, oby-
CIOBMNEHHOIO AECTBMEM ranbBaHNYeCKUX TOKOB, (MOABNSA-
OLLUXCS BCreACTBME BO3HUKHOBEHUS 9NEKTPOXUMMUYECKNX
NMPOLIECCOB B NOMOCTU pTa MEXAY MeTanmm4ecknumm npote-
3amMu), xapakTepeH naTofiorMyeckmii CUMNTOMOKOMIMIEKC:
MeTannmM4yecknii MpUBKYC B MOSIOCTU pTa, YYBCTBO KWUCIO-
Tbl, U3BPALLEHME BKYCa, XXXEHUe A3blka, U3MEeHeHne CIio-
HooTaeneHus (cyxoctb) (puc. 1). OTMevaTCs U3MEHEHUS
HEBPOMOrM4eckoro cratyca: pa3gpaxuTenbHOCTb, roroB-
Hble 6onu, kaHuepodobuu, obwas cnaboctb u gp. CnioHa
KaK 3MeKTPONnUT BO MHOrOM CMOCOGCTBYET 3MEKTPOXUMU-
YeckuMm npoLeccaMm Mexay MeTannmyeckumun nporesamu
B nonoctu pra [8].

[oCTOBEPHbIX KITMHUYECKUX PEKOMEHAaLMIA AMarHocTum-
K1, andpdepeHumnanbHON ANarHOCTUKM U NIeYeHUs Ha AaH-
HbIl MOMEHT He CyllecTBYeT. AHanu3 nurepartypbl noka-
3an, 4To Ans BbISIBNIEHUS ranbBaHO3a CYyLEeCTBYHOT KIUHU-
yeckue v nabopaTtopHble METOAbl ANArHOCTUKK, K KOTOPbIM
OTHOCATCSA: cOOp aHamMHe3a, OCMOTP MOfoCcTU pTa, aHanua
KOMMbIOTEPHON TOMOrpadum yencten (puc. 2, 3), nsme-
peHune BENUYMH NOTEHLMANOB METANNNYECKUX BKITIOUYEHUI
nonocTu pTa; N3MepeHne Cunbl TOka Mexay metannuye-
CkuMn 3yOHbIMW MpoTe3amu; onpegeneHve pH cnioHbl;
onpegeneHne Ka4eCTBEHHOIO COCTaBa U KONMYECTBEHHOIO
coepXaHus MOHOB METansioB B POTOBOW XWOKOCTW, Kak
nokasaTensi BbIpa)X€HHOCTU 3MEeKTPOXMMUYECKUX NpoLec-
COB, U3y4eHne hepMeHTaTUBHOIO COCTaBa CIHOHbI.

CnioHa BblpabaTbiBaeTcss Tpemsa OOnbWMMM MapHbI-
Mun xenesamu: glandula parotis (okonoyLlHoOW xeneson),
glandula submandibularis (nogyentocTHOM  xene3omn)
n glandula sublingualis (noabsa3bivYHas xenesa). B cooTBeT-

Puc. 1. TanbBaHO3 B nonocTu pta. Metannuyeckue BKNOYEHUA (llJTaMnOBaHHbIe KOPOHKW C HUTPUT TUTAHOBbIM
NOKPbITUEM, WUTAMMNOBAHHO-NAAHHbIA MOCTOBUAHbIN npOTes), cocToALwMe U3 pasHOpPOAHbIX MeTannoB

Fig. 1. Galvanosis in the oral cavity. Metal inclusions (stamped crowns with titanium
nitrite coating, stamped-soldered bridge) consisting of dissimilar metals
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Puc. 2. TanbBaHo3 B nonoctu pta. Metannuyeckme BKnYeHns (MeTann0KepaMqucKaﬂ KOPOHKa,
nannagueBbli I.llTVICbT, TUTaHOBbIN I.IJTVI(*)T), cocToALlMne U3 pasHOpPOAHbIX MeTannoB

Fig. 2. Galvanosis in the oral cavity. Metal inclusions (metal-ceramic crown, palladium post, titanium post)
consisting of dissimilar metals

Puc. 3. OpTonaHTomorpamma, Ha KoTopoW BU3Yyanu3npyrwTca pasHoOpoaHble MeTanninyeckne BKNn4YeHUs

Fig. 3 Orthopantomography showing visualisation of heterogeneous metallic inclusions

CTBUW C TMCTONIOMMYECKUM CTPOEHUEM Xene3 U COCTaBoOM
BblpabaTbiBAEMOWM CHOHbI BbIAENST CEPO3Hble XKenesbl,
KOTOpble Hapsdy C BOAOW M 3NEKTponutamu BblAensitoT
FMIMKONPOTEMHbI (OKONOYLLUHAas Xenesa) U CMeLlaHHbIe Xe-
nesbl, JONOMHUTENBHO BbiAensawowme boratele yrnesopa-
MU TIIMKONPOTENHbI (MYLIMHbI, MOAYENOCTHAS Y NOABA3bIY-
Has xenesbl) [19].

SHdodoHmus
————€TLRl

B coctaB cnioHbl Bxoaat Boga (98%), mMuHeparnbHble
(1-2%) n opraHunyeckune BewecTBa (asoTcogepxaliume npo-
aykTbl, 133,9 Mr%), HebenkoBble NPOAYKTbl — CBOOOAHbIE
aMVHOKUCNOTbI: MOSIOYHAasi, MMPOBUHOIrPaZHas, YKCycHasi,
NMMOHHas, AbroyHas, WwaBeneBoyKcycHasi; MoyeBuHa (14—
75 Mr%); moyeBasi kucnota (2,5 mr%); TnposuH (0,98 mr%);
TpuntodaH (0,86 Mr%); BuTamuHbl rpynnel B (tnamux, pu-
6odnaBmH, NMPUOOKCUH), BMOTKH, ackopbuHoBas kucnorta
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n Ap.; depMeHTbl: AuacTtasa, NTuanuH, okcunasa, nepokcu-
fAasa, katanasa, nakrargerngporeHasa, kucnas v Lenou-
Has pocdaTtasbl, NPOTENHA3bI U Ap.

Y >xenes oTHOCUTENbHbIN BKNag B 00Lyo BbipaboTky
CINIOHbI (B MOKOE U MpU CTUMYNALMK) pasnuyeH [19].

Kak ye Obino ckasaHo paHee, Oblfio 0OHapy>XeHo, YTO
npy N3MEHEHUN INEKTPONUTOB B CMOHE U3MEHSIOTCS KOH-
LeHTpaumm hepmMeHTOB B CMELLAaHHOW critoHe. B kavecTBe
00BbEKTOB ANs aHanu3a npeanaraeTcs B3siTb ABa (hEPMEH-
Ta: WenoyHyto docdarasy, KoTopas, CornacHo NpoBoOAUB-
LWMMCS MCCNEeaOBaHUAM, U3MEHSET CBOK KOHLEHTpauuo
npu NposiBfeHunsx aton natonoruu [1], n a-amunasy, sB-
NALLYIOCS KanbLUMA-3aBUCUMbIM (DEPMEHTOM U U3MEHS-
IOLLEN CBOK aKTUBHOCTb, Kak Mpu BUPYCHbIX MHEKUUSX,
BOCManeHnsax B MONOCTU pTa U 4EKOMMEHCUPOBAHHOM AUC-
6uro3e knweyHuka [17], Tak 1 npu nuweson anneprum [24],
YTO MOXET CBMAETENbCTBOBATbL M O €€ M3MEHEHWUW Npu an-
nepru4yeckon peakuuu BbI3BAHHOW ranbBaHWYEeCKUMU TO-
kamn. Takxe npegnaraeTca M3amMepsitb KOHUeHTpauuo pH
POTOBOW XNOKOCTMU.

PaccmoTpum nogpo6Hee BbiGpaHHble BellecTBa U Me-
ToAbl nx namepeHus. LenoyHaa gocdarasa (LLP) — dpoc-
dorngponasa MoHoaunpoB opTodhochopHON KMCNOTbl —
FMIMKONPOTEWH; NO CTPYKType 3TO AMMEpP C Kaxyliencs
3HaYMTenbLHOM Bapuauven MONeKynspHou maccel dep-
MeHTa B pa3HbIX TKaHAX. AKTUBHOCTb pepmMeHTa Bo3pac-
TaeT B MPUCYTCTBUM WOHOB MarHug, Ansi ONTMMaribHON
aKTUBHOCTM HeobOXoaMMoO onpefeneHHoe COOTHOLUEHUE
MOHOB MarHus v umnHka [20]. B cekpeTax CrOHHBIX xernes,
aKTUBHOCTb (bepMeHTa OYEeHb HU3KA, U ee MPOUCXOXAEHNE
B CIIOHE CBA3bIBAKT C KIETOYHBbIMU 3rieMeHTaMu. AKTUB-
HOCTb 9TOro oepmMeHTa, Kak 1 kncnom docdarasbl, MOXeET
yBEMMYNBATBLCA MPU BOCNANEHUM MATKMX TKaHeln MonocTu
pTa, kapuece. LlenoyHaa docdaTtasa BbipabaTbiBaeTcs
BCEMU BONbLUMMM CIHOHHBbIMK XXerne3amu [16].

[MepBbIM KMHETMYECKMM METOAOM onpefeneHus, He
Tpebylnm npeaBapuTensHoOn AenpoTEUHU3ALMN ChIBO-
POTKM KpOBW, Oblna peakumsi ¢ n-HuTpodeHundgocgaTom.
B pesynbtate rmgponusa cybctpata obpasyeTcs
N-HUTPOMEHON, UMEIOLLMI XKENTYH OKPaCKy; UMEHHO 3TOT
meTo Obin BnepBble aBTOMaTM3vMpoBaH. B HacTosiwee
BPEMs 3TOT MeToz onpeaeneHuns aktusHocth LL® npeano-
XeH B KauecTBe pedepeHCHOro (Kak OCHoBa Ans cpaBHe-
HWUS MpUW MHTepnpeTaunn pesynstatoB obcnenosanus) [20].

Takxe nssecteH metog W. Kubler, 1973 ansa onpegene-
HUS Wweno4vHon docdoTtasbl B cnioHe. OHa katanusnpyet
peakuuio rugponusa HutpodeHundgocgaTta ¢ obpasosa-
HMEM 3KBMMOISIPHOTO KONMMYecTBa HUTpodeHona u goc-
darta. CkopocTb 06pa3oBaHus HUTpodeHona NpsiMo Npo-
nopuUuoHanbHa akTMBHOCTU LWeNoYHon docdartasbl U U3-
MepseTcsa POTOMETPUYECKM Npu AnnHe BoSiHbl 405 HM.

M3BecTeH u gpyron meton usamepeHus LW, wmpoko
Mcnonb3yembld B KOCMUYECKOW MeOWULUWHE, Ha3sbiBae-
MO pedriekcopOoTOHOMETPUA B KanUIISIPHO-MOPUCTOM
cnoe. Yxe 6onee 30 neT nofgobHbIA MeTon UCMONb3yeT-
cqa Ha cTaHuuax MUP n MKC. PasnuyHble moandumkaumm
npubopa (PednoTpoH) B HacTosiee BpeMs LUMPOKO UC-
none3yeTtca B meauuuHe. MeTon ocHOBaH Ha ruaponuvse
Lweno4Hon cocdgaTtason o-kpesondTanenH-gocdaTta 40
O-Kpe3ondTanenHa B KanunspoHo-NopPUCTOM CIoe 1 Aarnb-
Heviwem nepeHocoM ocdaTHOW rpynnbl HA MONEKyny-ak-
uentop (mMeTunrntokamuH). OKpalleHHbIN NPoAYKT rMapo-
nu3a, o-kpesondranevH, KOTopbI 0bpasyeTcs 3a eAMHULY
BPEMEHM B LLENOYHbIX YCINOBUSAX, NPSIMO NPOMNopLMoHarneH
aKTMBHOCTW LenoYyHon pocdaTasbl. VMameHeHne ugeTta
npoayKkTa peakumn namepseTcss KUHeTu4Yeckn npu 567 Hm
[21,14].

Volume 21,

AmMunasbl — (pepMeHTbl, OCYLLECTBNSAKOLWMA TMapPOnn-
TUYecKoe pacliennieHMe nonucaxapuaoB [0 OeKCTpu-
HOB M ManbTo3bl. Hanbonee G6oratbl amunason CritoHHbIE
1 noaxxenygo4vHas xernesbl. o KOHUeHTpauun a-aMmunassbl
B CMOHE MOXHO OnpefenuTb ee KaTanuTUYEeCKyr aKTuB-
HOCTb, CHWXEHMEe KOTOPOW MPOMUCXOAUT MpU PasnuyHbIX
naTonorMyeckmMx npoleccax B Monoctu pTa. a-Amunasa
pacwennseT a-1,4 rMMKo3naHble CBSI3W B Kpaxmare v rmu-
KOreHe 1 yyacTByeT B HauyamnbHbIX 3Tanax nepeBapuBaHus
yrnesofoB. OHa siBNsieTcs 3HA0rMMKo3naason, T.e. rMapo-
nun3yeT BHYTPEHHME CBA3M B MOJieKyrnax nonvcaxapunos,
npyvBoas Kk ob6pas3oBaHMI0 NMPOMEXYTOYHbIX NPOAYKTOB —
OEKCTPUHOB. BblaensieTcst OKONoyLWHbIMU 1 NOAYENOCTHbI-
M1 6onbLIMMK CNIOHHBIMM Xene3amu [11].

HecmoTpsi Ha Gonbluoe pazHoobpasne CyLeCcTBYHOLNX
METOAOB onpeferieHns a-amunasbl, OHU MOTyT ObiTb 06b-
eAVHeHbl B 3 rpynnbl: aMuIioknacTMyeckme, roKoknacTu-
YeCKMe N XPOMOTEHHbIE:

 AMunoknactuyeckue wmetoabl. B HuX u3mepsior
pacnag kpaxmanbHoro cybctpaTa ucnonb3ysa Typboam-
MEeTPUYECKNIN, NOLOMETPUYECKUIA NN HEhernomeTpuye-
CKMI npuHUMn. Hanpumep, B MeTogax OCHOBAaHHbIX Ha
crnocobHOCTH M3bbITKA HErMAponNM3oBaHHOro cybecTparta
[aBaTb B peakuyuun ¢ NOLOM OKpalleHHble COEAUHEHMS,
WHTEHCMBHOCTb OKpacKmM 3aBMCUT OT cocTasa cybeTpara:
MOIeKyrnbl 4EKCTPUHOB, nmetowme 6onee 30 rekco3HbIX
OCTaTKOB, [AalT KpacHYK OKpacKy; MOMeKynbl, CO-
ctoswme m3 4-5 rekCo3HbIX OCTaTKOB, OKpaLUeHHbIX
NpoAyKTOB B peakuuu ¢ MogoM He AaT. 3aBUCUMMOCTb
oKpackm OT CBOWCTB W COCTaBa KpaxmanbHOro cyb-
cTpaTta CTaBuT BOMPOC O ero yHudukaummn. AKTUBHOCTb
epmeHTa onpenensatT no ybblnv ONTUYECKOW MNOT-
HOCTM cyOcTpaTa nocrne ruaponusa aMmmnasoin.

* XpomoreHHble MeToAbl. OCHOBaHbl Ha WCMNOMb30-
BaHWM XPOMOTEHHbIX HepacTBOpPMMbIX CybCTpaToB.
XpoOMOreHHbIn cybcTpaT — nonucaxapug, KoTopbl
BCIEACTBME KOBANMEHTHOrO CBSI3bIBAHUS C KpacuTenem
CTaHOBUTCHA HepacTBopuMbIM. MeToabl pasnuyalTcs
Kak cybcTpaTom (Kpaxmarn, aMUronekTuH, ammnnosa), Tak
N CBA3AHHLIM C HMM KpacuTernem. a-amunasa ruaponu-
3yeT cybcTpaT ¢ o6pa3oBaHMEM PacTBOPMMOro XpOMO-
reHa. lNocne ocTaHOBKM peakuun HenpopearnpoBaBLLNA
HepacTBOpPUMbIA cybcTpaTt yaansaoT LeHTpudyruposa-
HWeM, 1 B CynepHaTaHTe onpeaensoT ONTUYECKYH NNoT-
HOCTb XpPOMOreHa; Ans nyYller BOCMpPOM3BOAMMOCTU
XenaTtenbHO MpPOBECTU (PUNbTPOBaHWE cynepHaTaHTa.
AKTVMBHOCTb (hEPMEHTa pPacCyUTbIBAIOT MO CPaBHEHUIO
CO CTaHgapToM (nMpenapaTtoM da-amunasbl) UMM KOH-
TPONbHOW CbIBOPOTKOWN C M3BECTHOW aKTMBHOCTLIO dhep-
MEHTa, Y4MTbIBas CNOHTaHHbIA M’MOPOSIN3 XPOMOTEHHOIo
cybcTpaTta. EAnHMUy akTMBHOCTM a-amunasbl B 3TOW
rpynne MeTo4oB pacCYUTLIBAKOT MO KOAIPMULMEHTY IKC-
TUHKLUUN XpOMOTeHa.

« miokoknactuyeckme metoabl. OCHOBaHHbI Ha dep-
MEHTaTMBHOM onpeferneHun rnwko3bl. CybeTpat wu
epmeHTHI, cnocobcTByoLMe 0O6pa3oBaHUIO FMOKO3bI,
pasnunyarTcs B KOMMEpPYeCcKux Habopax pasHbix prpm.
LLinpokoe npumMeHeHWe nomny4mMnu MeTodbl C WUCMOfb-
3oBaHveM Y®-cnektpockonun. B aTux metopgax o06-
pasoBaHMe caxapoB COMPSKEHO C BOCCTAHOBIIEHUEM
OKUCMEHHOTO HUKOTUHaMUOALEHUHOUHYKeoTnaa
(HA) wn akTuBHOCTb a-aMunasbl onpegensiT no
CKOpOCTU yBenuyeHns abcopbuuu npu AnNuMHE BOJHbI
340 HM, obGycnosneHHol ¢opMUpoBaHMEM BoOCCTa-
HOBMEHHOTO HUKOTUHaMUOAAEHUHOUHYKeoTnaa
(HAOH). ®epmeHTaTMBHBIE METOAbI ONPEAENeHns ak-
TMBHOCTU a-amunasbl 0CoOb6eHHO yaob6HbI Mpu HanmMynm
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aBTOMaTM4YEeCKOro aBToaHanuaaTtopa, OHM MO3BONSAT
ucnonb3oBaTb MUKPOKONUYecTBa (2-5 Mkn) Guonoruye-

Ckoro matepuana, npocTbl B ucnonHeHmn. OgHako oHu

He nuweHbl HeJoCTaTKoB, OOYCNOBMEHHbLIX COCTaBOM

cybcTpaTa u KOMMNIEKCOM COMPSKEHHbIX peakuui; npo-

MEXYTOYHbIE NPOAYKTbI MOTYT MCKa3nTb KOHEYHbIV pe-

synetart [9].

OpgHMM M3 cambIXx MPOCTbIX METOOOB oOnpeaeneHus
a-amunasbl B CrtoHe, aiBnsetcs metod BonbremyTa. OH oc-
HOBaH Ha TOM, YTO CMNIOHY pa3BOAAT B onpeaernieHHOn no-
cnefoBaTenbHOCTW, NOCHE Yero NPUNnBatoT OOHO M TOXe
KOMMYEeCTBO pacTBOpa Kpaxmana U HaxOAsT HavMeHbluee
cofepxaHue hepmeHTa, KOTOpOe NOMHOCTBIO paclyennsaeT
BCe KonnyecTBO AobaBreHHoro kpaxmana. 3atem npous-
BOASAT NepepacyeT akTUBHOCTU oepMeHTa Ha 1 M1 CINOHbI.
AmunasHas akTMBHOCTb CIIOHbI UM amuroknacTuyeckas
cuna cnoHbl BblpaxaeTcs konudectsoMm 0,1% pacTtBopa
Kpaxmarna B Mfl, KOTOpOe MOXeT paclennartbes 1 Mn crto-
Hbl npu TemnepaType 380 B TeveHun 30 muH [2].

WHorpa, ucnonb3yetca meton B.A. Tkauyk n coasrT,
2002. OcHOBaHHbIM Ha KonmopumeTpudeckoMm depmeHTa-
TMBHOM aHanuse. CybctpaTom gBnsetcsa 4,6-3TUneH-Hu-
TpodheHnn-manesrorento3ng. Meton OoCHOBaH Ha MOMHOW
nepepaboTke BCEX HUTPOEHMTONMIOMansTO3nA0B — MPo-
OYKTOB aMuUnasHon akTMBHOCTU. AHanu3 gaeT CyMMapHyto
aMunasHylo akTUBHOCTb (BCe n3odepmeHTsl) [9].

CyLecTBylOT U pednekTooTOHOMETPUYECKMI METOon,
B KanunspHO-NopucTomM Croe, MUCMomnb3yemblii B KOCMU-
yeckon mepuumHe. PasnuuyHble mogudumkauumn npubopa
(PednoTpoH) B HacTosiLlee BPEMS LUMPOKO WMCMONb3yeT-
cs B MeguumHe. PabotaeT oH no cregyowemy npuHLK-
ny: B nccnegyemom matepuane cogepxutcsa a-amunasa,
B peareHTHON CMecu — a-rmkKo3ngasa, kotopas paclie-
nnaet cybctpat vHgonuna, D -manbTrorentao3ug Ha WH-
OOKCUN U TNoKo3y. VMIHOOKCMN coeuHAETCsl C 2-MEeTOKCU-
4-mopdonnMHOBGeH3eHANA30HNN TeTpaxfopumHKaTom
B KanunnspHoO-nopucTom crnoe, obycnasnuBas KpacHO-
duoneToBoe okpawmBaHme (M3mMeHeHue cnekTpa). HTeH-
CVBHOCTb OKpallUBaHMsA onpefensetcsd oTpa)kaTerbHbiM
cdoTomeTpom npu 567 HM. AKTMBHOCTb a-amunasbl B ea/n
paccyMTbiBaeTCA NO CKOPOCTU peakunn [21,14].

BopgopogaHein nokasatens (pH) BenuuuHa, xapaktepu-
3yloLasa akTMBHOCTb UMW KOHLIEHTPaLMI0 MOHOB BOAOpOAa
B pacTBOpax.

BydepHas emKocTb crtoHbl onpegensetr OydepHbie
N HEWTpanuayloLlre CBONCTBA, KOTopas ABMsieTCA 3aluT-
HbIM MEeXaHW3MOM U onpeaensieT cnocobHOCTb HelTpanu-
30BaTb KMUCIMOTHbIE U LENOYHble coeanHeHus [22]. Ha 6y-
depHyt0 eMKOCTb CINIOHbI OKa3blBaeT BrmsHne pH, To ecTb
KOHLeHTpauns BOAOPOAHbLIX MOHOB CIIOHbI, CpeaHee 3Ha-
yeHue koToporo 6,9 [8, 23]. HabnoaeHus MNpeunwHukosa B.
H. (2017) n bBopucoson 3. I. ¢ coasT. (2018) nokasanu, 4To
noA BAWSIHUEM MOMaBLLMX B POTOBYH XWUAKOCTb NOHOB Me-
Tannos cHwxaetcsa pH [8,5], 4To npoBoUMpyET CHUXEHNE
3aLlMTHbIX CBOMUCTB crtoHbI [10, 4].

BopopoaHbln nokasaTtenb YWCIIEHHO paBeH oTpuua-
TeNnbHOMY AEeCATUYHOMY NnorapudMy akTUBHOCTU UIN KOH-
LeHTpauMm MOHOB BOAOPOAA, BblPaXEHHOW B MOMAX Ha
nuTp [12]:

pH=—Ig[H"+]

Mpwn kannbpoBke pH-MeTPOB NOMNb3YTCS LUKANON CTaH-
AapTHbIX OydepHbix pacTBopoB. CyLLecTBYOT ABa OCHOBO-
nonarawLmnx metoaa namepenusi pH:

1) MomeHyuomempu4eckul memood

MoTeHumomeTpuyeckoe onpeaenerHne pH saknioyaeTtcs
B uaMepeHun JLC anemeHTa, COCTOSILLEro U3 ABYX 3Jek-

dndodoHmusna
— T

TPOAOB: UHOANKATOPHOrO, MOTEHLMan KOTOporo 3aBUCUT OT
aKTVBHOCTM MOHOB BOAOPOAA, U 9NEeKTpoAa CpaBHEHNS —
CTaHA4apTHOro aMnekTpoAa C N3BECTHON BENUYUHOWN NOTEH-
uunana.

B kayecTBe MHOUKATOPHbIX 3MEKTPOAOB AN N3MEPEHNst
pH Ha npakTvke NPUMEHSAIOT CTEKMSHHBIA U XUHTUOPOHHbIN
anekTpoabl. B oTaenbHbIX cnyvasx B kayecTBe MHAMKATOP-
HOro anekTpoAa MOXHO UCNONb30BaTb BOAOPOOHbIN ANekK-
Tpod. [Ansa namepeHus pH npuMeHsOT BbICOKOOMHbIE MO-
TEHUMOMETPbI pas3nuyHbIX cuctem unu pH-meTpsl, Wwkana
KOTOpbIX rpagynpoBaHa B MUNNMBOMbTAX WM Henocpea-
CTBEHHO B eAuHULax pH.

2) Konopumempuyeckuli Memod

KonopumeTtpuyeckun metoq onpegenenns pH ocHoBaH
Ha CBOWCTBE WHOMKATOPOB M3MEHSATL CBOK OKpacky B 3a-
BMCUMOCTM OT aKTUBHOCTM MOHOB BOAOPOAa B ONpeaeneH-
Hom wuHTepBane pH. KonopumeTpuuyeckoe onpeneneHue
pH npon3BoaAT Npy NOMOLLM UHOUKATOPOB U CTaHAAPTHBIX
BydepHbIX pacTBOPOB.

[MoTeHunomeTpmyecknn mMeTod umeeT NpeuMyLLecTBa
Mo CpPaBHEHUIO C KONMOPUMETPUYECKMM, OH Bonee ToueH
N VMeeT MeHblue OrpaHU4YeHuRn, CBA3aHHbIX C MPUCYT-
CTBMEM B pPacTBOPE OKMCNUTENEW UMM BOCCTaHOBUTEMEN,
¢ 6enkoBon unNu conesou oLmbkamu.

lMoTeHUMOMETPMYECKUIA METO B OTMMYME OT KOMOpu-
MEeTPUYECKOro MOXET NPUMEHATLCA Ana onpeaenexHuns pH
B OKpaLUEHHbIX, MyTHbIX UK reneobpasHbiX pacTBOpax.

MpuHumn paboTbl Nnpubopos Ana namepeHus pH

Bce npubopbl Ana namepenns pH cocTtoaT n3 gByx oc-
HOBHbIX 3NEMEHTOB — W3MepuTenbHOro npubopa, Lika-
nla KOTOpOro rpagyvpoBaHa B eguHuuax pH, ¢ yctpon-
CTBOM [ON1si aBTOMaTU4YECKON KOMMEHcauun Temnepartypbl
1 YCTPOWCTBOM ANSA HACTPOWKM 1 Kanubposkn npubopa no
6ydepHbIM pacTBOpaMm; a TakxKe LWTaTUBa C YKpeneHHbIM1
anekTpoaamu.

B coBpeMeHHbIX MopTaTuBHbIX, LMGPPOBbLIX pH-meTpax
BMECTO CUCTEMbI 3MEKTPOAOB UCNONb3yeTCa OAUH ChneLm-
anbHbI NOHOCENEKTUBHbIW 3NIEKTPOA.

KoHubl anekTpoAoB norpyatoT B NpeaBapuTenbHO NoA-
rOTOBIIEHHbIN UCNBITYEMbIA pacTBOP, U NOCIe TOro, Kak no-
KaszaHusa npubopa NpUMyT yCTaHOBMBLLEECS 3HAYEHUE, OT-
cuMThbIBalOT BeNMYMHy pH no wkane npudopa [13].

MpoBeAeHHbIN nNUTEepaTypHbIA aHanua nokasan, 4To
BO3MOXHO co3faaHue npubopa, No3BOMSAIOLEr0 NPOrHo3un-
poBaTb COCTOSIHME MOMOCTY pTa YernoBeka Npy BeiOpaHHbIX
napameTpax nportesvpoBaHus. Mpnbop bygeT cocToATh M3
Heckonbkux GrokoB, a MMeHHO: Gnoka, onpegensioLlero
pasHoCTb noTeHumanos, bnoka onpegenstowero pH cnio-
Hbl 1 6roka, onpeaensiowero @epMeHTHbIN COCcTaB. TeXHO-
NOrnyeckne orpaHM4yeHns NccrnefoBaHUs ChOHbI, AUPEK-
TUBHble TpeboBaHMSA MO TOYHOCTU M BOCMNPOU3BOAMMOCTHU
pesynsTatoB MCCRefoBaHWs, BO3MOXHOCTU W nauneHTta
1 Bpa4a MOryT Oka3aTbCH HECOBMECTMMbIMU (MPOTMBOpE-
YMBbLIMM). YUeT NpoTUBOPEYMBLIX OUPEKTUB, Y4ET HOopMa-
TMBOB TOYHOCTM W BOCMPOM3BOOMMOCTM Pe3ynbTaTtoB MC-
cnefoBaHus, YH4eT BPEMEHHbIX XapakTepUCTUK U Ap. npu
CpaBHUTENbHOM aHanuse 3agayn onTUMM3auun U3BECT-
HbIX METOZO0B, NPEACTABMNEHHbIX B TUTEPATYPHbBIX UCTOYHU-
Kax, NO3BONSIET OCTAHOBUTCS Ha onpegeneHnn GepmeHToB
B CIOHE Npu nomolm metona pedrekcodoTOHOMETPUN
B KanunmspHo-nopucTom crnoe. PesynbraTtsbl ontuMusaumm
npeacTaBneHbl Ha puUcyHke 4. [15]

Ha ocHoBaHMM BbILLEN3NOXEHHOrO BO3MOXHO CO3[aHune
nabopaTtopHoro obpasua 1 NpoBeAeHNs 3KCNePUMEHTarb-
HoW paboTbl 4NS YTOYHEHNSA 3HAYMMOCTUN NapameTpoB.
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Fig. 4. The results of the optimisation [15].
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