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PE3IOME

AxTyanbHicTb. OgHMM 3 HaWbinNbll MOLIMPEHWX YCKMaAHEeHb Mg Yac MexaHiyHoil
06pobku MOpPOXHMHM 3ybGa Ta KOpeHeBMX KaHaniB € nepdopauis gHa abo CTiHOK
NopoXHWHK 3y6a, a Takox nepdopalis KopeHeBoro kaHany. B peaynsrati nepdopaduii
Ta BUHUKaIOYOi NpU LbOMY KOHLIEHTpaLii Hanpyr y TBepamMx TKaHuHax 3yba pos3suBa-
10TbCA 3ananbHO-AECTPYKTUBHI MPOLIECH B NEPIOAOHTI Ta KiCTUi Wwenenwu.

MeTa po60Tu — BUBYEHHS BMnuBY 0COBNMBOCTEN HanpyXeHo-AedOopMOBaHOro CTaHy
baraTokopeHeBoro 3yba 3 nepdopalicto TBepAMX TKaHUH B 30Hi BidhypkaLii.
MaTtepianu Ta metoau. HanpyxeHo-gedopmoBaHuii cTaH 3yba BMBYAETLCS METOAOM
KIHLEBWX €NeMeHTIB 3anexHo Bifg po3mipy nepdopadii. 3a Aonomoro Lboro metogy
6yno nobygoBaHo TpMBMMIpPHY Mogenb 3yba. TpuBUMIpHa KiHLEBO-eNeMeHTHa mMogernb
BKItO4ae obcArn BCix TBepAUX TKaHWH 3yba: emani, 4EHTUHY, LEMEHTY; BPaxXOBYETLCS
nepiogoHT, rybyacta Ta KOMMakTHa pevyoBMHA KiCTkM; oOcsArv BignpenapoBaHOi
NopoxHWHK 3yba Ta nepdopaLuiiHoro kaHany.

Pe3ynbtati Ta ix o6roBopeHHsi. BukoHaHO cepilo po3paxyHkiB BNnvBy nepdopadii
pisHoro piametpa: 1,5 mm; 2,0 mm; 2,5 mm. Posnogin iHTeHcuBHOCTI Hanpyrn (MIa)
B 00’eKTi B LiNIOMy Ta OKpPeMWX TKaHWHax MokasaB He PiBHOMIPHUIA PO3MoAin iHTeH-
CVBHOCTI Hanpyr 3 MakcuMarnbHUMM NMokasHuKamm y 3oHi Bidypkallii KopeHiB.
BucHoBku. [Npn nepcopalii B 30Hi pypKaLii BUHMKAE KOHLEHTPpaLis Hanpyru B AinsHKax
TBEpAMX TKaHWHax 3yba i HaBKOno3yOGHUX TKaHUHaX, sika B HOPMi He crocTepiranacs.
Haibinblw HanpyxeHow 30How 3yba, HesanexHo Big fAiametpa nepdopadiiHoro
KaHany, € 30Ha dypkauii kopeHs. Hanpyra, sika KOHUEHTpYeTbCS B Uil 30Hi HabaraTto
BMLLA 3a Hampyry, Wo BuWHWKae 6e3 HasiBHOCTI nepdopadii. HasBHiCTb kopeHeBoro
ycTyny B nepdopauitHoMy KaHani 3MeHLLYe KOHLIEHTpaLitio Hanpyru B YCiX po3risiHy-
TUX BuWNagkax. Hambinblwa KoHUEeHTpauis Hampyru BCiX AOCHIAXEeHUX Bunagkis
BVHMKaE npu diameTpi nepdpopadii 2,0 mm (8,15 i 8,38 MMa).

Oona E.l., HikoHoB A.KO. 3MiHM HanpyxHo-gecdopmoBaHoro ctaHy 3yba 3 nepdopaduieto KopeHsl. Xapkiecbkul
cmomamoroaiyHutl XypHan. 2024. T. 1, Ne 1(1). C. 5-12. DOI: https://doi.org/10.26565/3083-5607-2024-1-01

Key words:

stress-strain state of the tooth, tooth
perforation, tooth biomechanics.

ABSTRACT

Background. One of the most common complications during mechanical processing
of the tooth cavity and root canals is perforation of the bottom or walls of the tooth
cavity, as well as perforation of the root canal. As a result of perforation and resulting
stress concentration in the hard tissues of the tooth, inflammatory and destructive
processes develop in the periodontium and jaw bone.

Purpose — study of the influence of the features of the stress-deformed state of
a multirooted tooth with perforation of hard tissues in the bifurcation area.

Materials and Methods. The stress-strain state of the tooth is studied by the finite
element method depending on the size of the perforation. A three-dimensional model

OpuwuriHanbHi 4oCnigpKeHHSs

5 Original research
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For correspondence:

of the tooth was constructed using the finite element method. The three-dimensional
finite-element model includes the volumes of all hard tissues of the tooth: enamel,

dentin, cementum; the periodontium, spongy and compact substance of the bone

Dolya Eduard Ihorovych

V.N. Karazin Kharkiv National University
of the Ministry of Education and Science
of Ukraine, Dentistry’ Department ;

4 Svobody Sq., Kharkiv, Ukraine, 61022;
e-mail: dolya.e@gmail.com

is taken into account; volumes of the prepared tooth cavity and perforation canal.
Results. A series of calculations of the effect of perforations of different diameters
were performed: 1.5 mm; 2.0 mm; 2.5 mm. The distribution of stress intensity (MPa)
in the object as a whole and individual tissues showed a non-uniform distribution
of stress intensity with maximum values in the root bifurcation zone.

Conclusions. When perforation occurs in the furcation area, there is a concentration

of tension in the areas of the hard tissues of the tooth and peri-dental tissues, which

© Dolya E.I., Nikonov A.Yu., 2024

was not normally observed. The most stressed area of the tooth, regardless of the

diameter of the perforation channel, is the area of the furcation of the roots. The stress
that is concentrated in this area is much higher than the stress that occurs without
perforation. The presence of a root ledge in the perforation channel reduces the
stress concentration in all cases considered. The highest stress concentration of all
investigated cases occurs with a perforation diameter of 2 mm (8.15 and 8.38 MPa).
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BCTYN

CyuyacHa cromartornoria Bce 6inble cnvpaeTbcs
Ha yHOaMeHTanbHi TEopeTudHi po3pobku B ranysi
MeXaHiku TBepaoro AedopMOBaHOrO Tifa, YUCIEHHMUX
MeTodiB BUpILEHHSs i 3aBOaHb, 3acTOCyBaHHS o64uMcC-
nioBanbHOI TEXHikM Ta nepenbayae TiCHUI B3aEMO3B’SI-
30K MEeOWNYHUX, TEOPETUYHUX i TEXHOMOTrYHUX acrekTiB.
OcobnmBoro 3Ha4eHHs HabyBae po3pobka Cy4acHMX
MeTogiB GiomexaHikn ans aHanidy, obrpyHTyBaHHs Ta
NPOrHO3yBaHHSA  KOMMMEKCHOTO  fliKkyBaHHA  MaLujieHTIB
3 pisHumn pedektamm 3y6i. BogHouac 3actocyBaHHS
MeToAiB MaTeMaTU4HOro Ta KOMM'IOTEPHOro MoAerto-
BaHHS CYTTEBO PO3LUMPIE MOXIMBOCTI EKCriepuMeH-
TanbHOI Ta KniHiYHOT npakTukn. OcobnMBO BaXNMBOT pori
MaTtemaTu4yHe MOJEeNtoBaHHs HabyBae [Ansi MporHosy-
BaHHS PO3BUTKY YCKNaAHEHb Ta MOAEMBaHHA 3MiH
y GionoriyHMx TkaHWHax nig Qe MexaHiYHWX HaBaHTa-
XeHb. OgHuM 3 Hambinbll MNOLWMPEHUX YCKMaOHEHb
nig 4Yac mexaHiyHoi 06pobku NopoxHUHM 3yba Ta kope-
HEBMX KaHaniB € nepdopadis gHa abo CTIHOK MOpoX-
HUHM 3yba, a Takox nepdopaLis KOpeHeBOro KaHary.
B pesynbrati nepdopadii Ta KOHUEHTpauil Hanpyr, Lo
BUHUKAE NpW LbOMY, Y TBEPAMX TKaHuHax 3yba po3su-
BalOTbCS 3ananbHO-AECTPYKTUBHI npouecu B nepio-
OOHTI Ta kicTui wenenn. Yacto ui npouecu HabyBatoTb
XPOHiYHOro nepebiry, mMarTb [OCUTb Mi3epHYy CUMMTO-
MaTuKy i nepebir 6e3 ocobnmnemnx cyb’eKTUBHMX BigYYTTIB.
HesBaxatoum Ha UuUe, HasiBHi OaHi BKasyloTb, WO Taki
[OOBroTpuBani Ta akTUBHO AiloYi OCepenkn MOXyTb OyTu
NPUYMHOK BUMHWKHEHHSI Ta YCKNaAHEHHS1 3aXBOPloBaHb
BHYTPILLHIX OpraHiB Ta CUCTEM, CMYXWUTU [xepenamu
aneprisauii Ta ayTtoceHcubinizaujii, MOXyTb BUKNMKATU
CEenTUYHI CTaHu.

Tomy Ons gocnigkeHHs | AOCArHeHHs1 nocTaBneHol
MEeTU HeobXigHO Gyno po3pobuTh Po3paxyHKOBY CXEMY,
mMatemaTuyHy mogernb 3yba (Ha OCHOBI MeToay KiHLIEBMX
enemeHTtiB (MKE)) Ta BMKOHaTK uncenbHi OocCRigXeHHs
psgy BapiaHTiB, LLIO BKIOYalOTb Pi3Hi giameTpu nepdo-
pauiiHoro kaHany Ta o6’eMu 3amillyBaHOro martepiarny.
O6’ekToM pocnimkeHHss OyB oOpaHWIn [BOKOPEHEBWIA
3y6 npemonsp BEPXHbOI Lenenu, sk HaWnpoCTiLLWNA
06’ekT Anst No6ya0BK po3paxyHKOBUX MoAEenen.

INTRODUCTION

Modern dentistry increasingly relies on fundamental
theoretical developments in the mechanics of solid
deformable bodies, numerical methods for solving its
problems, the use of computing technology, and
assumes a close interconnection of medical, theoretical,
and technological aspects. The development of modern
biomechanics methods for analyzing, substantiating,
and predicting the comprehensive treatment of patients
with various tooth defects is of particular importance.
At the same time, the application of mathematical and
computer modeling methods significantly expands the
possibilities of experimental and clinical practice.
Mathematical modeling plays an especially important
role in predicting the development of complications
and modeling changes in biological tissues under
mechanical loads. One of the most common compli-
cations during mechanical processing of the tooth cavity
and root canals is the perforation of the bottom or walls
of the tooth cavity, as well as the perforation of the
root canal. As a result of perforation and the resulting
stress concentration in the hard tissues of the tooth,
inflammatory-destructive processes develop in the
periodontium and jawbone. Often these processes take
a chronic course, have rather scant symptoms, and
proceed without special subjective sensations. Despite
this, available data indicate that such long-existing and
actively acting foci can cause and complicate diseases
of internal organs and systems, serve as sources of
allergization and autosensitization, and can cause
septic conditions.The purpose of this work is to study
the influence of the stress-strain state (SSS) features of
a multi-rooted tooth with hard tissue perforation in
the bifurcation area, depending on the diameter of
the perforation.

To achieve this goal, it was necessary to develop
a calculation scheme, a mathematical model of the tooth
(based on the finite element method (FEM)), and to
perform numerical studies of a number of variants,
including different diameters of the perforation channel
and volumes of the replaced material. A two-rooted upper
premolar tooth was chosen as the object of study, as the
simplest object for constructing calculation models.
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MeTta po6oTu — [oCnimpKeHHs1 BNAMBY ocobnmBoc-
Tew HanpyxeHo-gedgopmoBaHoro ctaHy (HOC) 6Garato-
KopeHeBoro 3yba 3 nepdopauieto TBepAMX TKaHUH
B 30Hi GidpypkaLii 3anexHo Big agiameTtpa nepdopaldlii.

MATEPIAAU TA METOAU AOCAIAXXEHHA

MeToAMKAO YUCEABHOIO AHAAI3Y

Hanpy>XeHb Yy 3y6i

BueueHHst HOC 3y6iB BMMarae 3acToCyBaHHS YnCerb-
HUX METOAIB MexaHikum gecdopmMoBaHOro TBEpPAOro Tina,
OCKINbKM 4epe3 CcKragHicTb ix copmn Ta CTpyKTypu
OTPUMAaHHSA aHaniTU4HMX (TOYHMX) pilleHb HEeMOXNMBeE.
MpakTM4yHO y BCiX BIAOMWX AOCMIMKEHHAX Y Ui ranysi
ONs BUPILLEHHS 3aBAaHHA 3actocoBaHo MKE. MKE Han-
Oinbl edeKTMBHMIA Nig Yac po3paxyHKy O6’EKTiB, Takmx
SK 3yOM, WO CKNagatTbCa 3 KiNbKOX AiNSHOK 3 pPisHMMMK
i3nKo-MexaHiYHUMM BNacTUBOCTAMU maTepianis, ¢op-
Ma sikux ganeka Big npoctoi. MKE akTuBHO 3actoco-
BYETbCSH A1 BUPILLEHHS Pi3HNX 3aBAaHb MexaHiku gedop-
MOBaHoro TBepgoro Tina. Xoya Tteopia MKE petanbHo
onucaHa y 6araTbox CTaTTsIX Ta kHurax [1, 2, 8], HaBegemMo
AN MOBHOTW BUKNAAy il OCHOBHI MOMOXEHHS.

MKE 3acHoBaHuli Ha BapiauiiHOMy MNPUHLMMI MOX-
NMBUX NMEPEMILLIEHb, 3riQHO 3 SIKMM BapiaLisi NOBHOi eHeprii
0ecopMOBaHOro Tifla Ha MOXIIMBUX MNEPEMILLEHHSIX
y CTaHi piBHOBarn [OPIBHIOE Hynio. |HWuMK crnosamw,
TiNbKN Ti NepeMiweHHsa (PyHKUiT koopauHarT), Aki migno-
PSAKOBaHI KiHEMaTUYHMM yMOBaM (PiBHOCTI Hynio nepe-
MilLeHb Ha 3aKpinfeHnx MOBEpXHSX) i 3a40BONbHANTb
PiBHAHHAM piBHOBary, adymnowTb Bapiauilo  MOBHOI
eHeprii Tina [1, 2, 4]. MNpn UbOMy BUKOHYETLCH BapiauinHe
PiBHSIHHA piBHOBarun

SU +4)=0,

ne U i A — noTeHUinHa eHepria Tina Ta poboTa 30BHILLHIX
cvn BignoeigHo. Mpu BupiweHHi 3aBaaHb MKE pocnig-
XyBaHui 06’exT po3brBaeTbCs Ha kiHUeBi enemeHTu (KE).
KoxeH KE BM3Ha4YaeTbCs CYKYMHICTHO BY3MNOBMX TOYOK,
WO Hanexatb nomy. ®yHkuii nepemiwteHs y KE anpokcu-
MYIOTbCH CyMOI AOOYTKIB iX LyKaHWX By3MOBUX 3HAYEHb
Ha 3agaHi yHKUii dhopmu, WO 3abe3neyyoTb CyMiCHICTb
nepeMilleHb Ha 3aranbHux mexax cycigHix KE.

Takun nigxig 4ae MOXNMBICTE 3BECTU KpaoBy 3agavy
ans  cuctemyn  andepeHuianbHMX PiBHAHb  piBHOBaru
0o BupiweHHa CIAP — cuctemu niHiiHuXx anrebpaiyHmx
piBHSAHL. [JocnigxyBaHuin 06’ekT po3brnBaeTbCs Ha KiHLe-
BE 4muCro TeTpaegpanbHux gecatmey3nosux KE 3 kBag-
paTuyHOK anpokcuMmauieto nepemiweHb y KE. Buko-
PUCTOBYHOUYM MpPEACTaBneHi y MaTpuyHii opmi 3akoH
lyka Ta cniBBigHOLWEHHA MiX AedopmaudisMm Ta nepe-
MilLEHHAMM, 3anuIIeMO BapiauiiHe piBHAHHS (1) ana
oaHoro KE

Gl [N LN

TyT KBagpaTHUMW AyXKaMu BKasaHi matpuui yHK-
uim cdopmmn N, 3akoHy [yka E, 38’asky pedopmadin
3 nepemilleHHamun L, iHgekc T no3Havae TpaHCNOHYBaHHS.

MigcymoBytoun cniBBigHoweHHs (2) 3a Bcima KE
Ta MPUPIBHIOKYM [0 Hyns MHOXHUKW MpuW  Bapiauisx
KOMMOHEHT BeKTOpa BYy3MnoBWX MepeMiweHb {du}, npu-
xoammo go CIAP:

[K Ju}= Q3.

—

The purpose of the work is to study the influence of
the features of the stress-strain state (SSS) of a multi-
rooted tooth with perforation of hard tissues in the bifur-
cation zone depending on the diameter of the perforation.

MATERIALS AND METHODS

Methodology of numerical
stress analysis in the tooth

Studying the SSS of teeth requires the application
of numerical methods of deformable solid body mecha-
nics, as due to the complexity of their shape and
structure, obtaining analytical (exact) solutions is impo-
ssible. Practically all known studies in this field use FEM
to solve the problem. FEM is most effective in calculating
objects such as teeth, composed of several areas with
different physical-mechanical properties of materials,
whose shape is far from simple. FEM is actively used
to solve various problems of deformable solid body
mechanics. Although the theory of FEM is described
in detail in many articles and books [1, 2, 8], its main
provisions are presented here for completeness.

FEM is based on the variational principle of possible
displacements, according to which the variation of
the total energy of a deformable body on possible
displacements in the equilibrium state is zero. In other
words, only those displacements (coordinate functions)
that are subject to kinematic conditions (zero displace-
ments on fixed surfaces) and satisfy the equilibrium
equations annul the variation of the body’s total
energy [1, 2, 4]. The variational equilibrium equation is:

(1)
where U and A are the potential energy of the body
and the work of external forces, respectively. In solving
FEM problems, the studied object is divided into finite
elements (FE). Each FE is defined by a set of nodal
points belonging to it. The displacement functions in FE
are approximated by the sum of the products of their
sought nodal values by given shape functions, ensuring
the compatibility of displacements on the common
boundaries of adjacent FEs.

This approach allows reducing the boundary prob-
lem for the system of equilibrium differential equations
to solving a system of linear algebraic equations (SLAE).
The studied object is divided into a finite number of
tetrahedral 10-node FEs with quadratic displacement
approximation in FE. Using the matrix form of Hooke’s
law and the relationship between deformations and
displacements, the variational equation (1) for one FE
is written as:

av Huj— ull [INTTig3is
J S
Here, square brackets indicate the matrices of shape
functions N, Hooke’s law E, and the relationship between
deformations and displacements L, with the index T
denoting transposition.Summing the relations (2) for all
FEs and equating to zero the multipliers at the varia-
tions of the components of the nodal displacement
vector {8u}, we arrive at the SLAE:

(2)

@)
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e [K] — matpuus XopcTKOCTi, piBHa iHTerpany 3a obcs-
rom Tina B (2), a {Q} — BeKTOp-CTOBMNELb HABAHTaXEHHS,
PiBHWI iHTerpany 3a nnoLlel0 HaBaHTaXeHOi MOBEpXHi;
BEKTOPU-CTOBNLi BY3MOBUX NEPEMILLEHb Ta HaBaHTaXEHb
nosHayeHi irypHumu ayxkamu. KiHematudHi rpaHudHi
yMOBM (YMOBW PIiBHOCTI HYMO BY3NoBUX MepeMilleHb
Ha 3akpinneHux NOBEepXHHAX) BBOAUMO B cuctemy (3)
LWNAXOM 3aMiHM AiaroHanbHMX KOMMNOHEHT matpuui [K],
Wo BigNoBigalTb PIBHMM HYMIO KOMMOHEHTaM BeKTopa
nepeMilleHb, 3HAYEHHSIMKW, 3HAYHO OGiNbLUMMMK, HiXK iHLUI
KOMMNOHEHTN maTtpuui [3, 6, 7, 9, 10].

MoAEAIOBAHHSA NEpPLUOro NpemoAspa

BEPXHbOI LeAenu

TpuBuMipHa KiHUEBO-enemMeHTHa MoAenb BKIOYae
obcsArn Bcix TBepaux TKaHWH 3yba: emarni, OeHTUHY,
LEMEHTY; BpaxoOBYETbCSA MepPIiOAoHT, rybyacta Ta Kom-
MakTHa pe4yoBMHa KiCTKW; obcsrn BianpenapoBaHoi Mo-
pPOXHMHKU 3yDa Ta nepdopauiiHoro kaHamny. YcepenHeHi
pPO3Mipy enemMeHTIB Ta MeXaHiyHi napameTpu martepianis
3yba, WO 3aMilWyloTb BuAaneHy 4acTuHy AEHTUHY, Ta
KOPOHKM B3ATi 3 Bigomoi nitepatypu. Moaynb npyXHOCTi
nnomo6yBansHOro martepiany KOpPeHeBOro kaHamny npui-
HSATUIA PIBHUM MOZYMK MPYXHOCTi OEHTWHY, LWO YCyBae
HagMipHY KOHUeHTpauito Hanpyr. FeomeTpis 3yba cumer-
pU4YHa LWOAO caritTanbHOoI NAOWMHN, NPOTE NpU 3aMilleH-
Hi Oro 4aCTMHM WTYy4YHUM MaTepianom cumetpis HOC
iHogi nopywyeTbed. NepdopauinHnii kKaHan npegcTas-
NEeHUA UMNIHOPUYHMM OTBOPOM, L0 MNPOXOAUTL 4Yepes
TKaHWHW OEHTMHY Ta LeMeHTy B 30Hi Bicdbypkauii kope-
HiB. KopeHi 3yba npuiHATI y BWUMSAI BUTATHYTUX
KOHYyCiB. YMOBM 3akpinneHHs 3yba 3agaHi piBHICTHO Hynto
nepeMilleHb Noro By3niB Ha MOBEPXHi BUAINEHOT YacTUHM
KICTKM anbBeosny Ta No3goBXHiX nepemilleHb Ha 1T BiYHMX
rpaHax. BiH HaBaHTaxeHun nig kytom 45°45° Trckom
Ha >KyBamnbHy MOBEPXHI B AinsHui dicypn, mMogynb
rofloBHOro BekTopa skoro fopieHioe 100 HbloTOHIB.
Ha puc. 1 (a) nokasaHi obcsirm gocnigxyeaHoro 3y6a,
Ha puc. 1 (b) — nepepia po3paxyHKOBOI CXeMU MNoLu-
HO cumeTpii 1 Ha puc.1 (c) — KiHLEeBO-eneMeHTHe npea-
CTaBMneHHs Mogeni.

|
I

|
.
1

Puc. 1 a
Fig1a

Po3paxyHkoBa cxeMa nogaHa obcsiramy anbBeonsp-
HOrO BiApOCTKa, NepPioAoHTa, KOPEHIB, BHYTPILUHIMW LMNiHA-
pamu ob6csiramu BignpenapoBaHoi NOPOXHWUHK 3ybHa Ta nep-
dopaLiHoro kaHarny, obcsiramv AEHTVHY Ta eMari KOPOHKU
3y6a. Puc. 2 (a) nokasye KE npencrtaeneHHs mogeni anb-
BEOMNAPHOro BigpocTka, 2 (b) — kopeHis 3yba. Ha puc. 2 (c)
nokasaHa KE citTka ob6csriB BignpenapoBaHoOi NOPOXHUHM
3y6a Ta nepdopadiiHoro kaHany, puc. 2 (d i e) — KE ciTka
ob6csriB 4eHTUHY Ta emani KOpoHkK 3yba BiANoBigHO.

Puc.1b
Fig.1 b

where [K] is the stiffness matrix, equal to the integral
over the body volume in (2), and {Q} is the load vector-
column, equal to the integral over the loaded surface
area; the vectors-columns of nodal displacements and
loads are indicated by curly brackets. The kinematic
boundary conditions (zero nodal displacements on fixed
surfaces) are introduced into the system (3) by repla-
cing the diagonal components of the matrix [K], corres-
ponding to the zero components of the displacement
vector, with values significantly larger than other compo-
nents of the matrix [3, 6, 7, 9, 10].

Modeling the first upper premolar

The three-dimensional finite element model includes
the volumes of all hard tissues of the tooth: enamel,
dentin, cement; the periodontium, spongy and compact
bone substance; the volumes of the prepared tooth cavity
and the perforation channel. The averaged sizes of the
elements and the mechanical parameters of the tooth
materials, replacing the removed part of the dentin, and
the crown are taken from the known literature. The modu-
lus of elasticity of the root canal filling material is taken
equal to the modulus of elasticity of dentin, which
eliminates excessive stress concentration. The geometry
of the tooth is symmetrical relative to the sagittal plane,
but when replacing its part with artificial material, the
SSS symmetry is sometimes violated. The perforation
channel is represented by a cylindrical hole passing
through the dentin and cement tissues in the bifurcation
area of the roots. The roots of the tooth are taken in the
form of elongated cones.The conditions for fixing the
tooth are set by zero displacements of its nodes on
the surface of the selected part of the alveolar bone and
longitudinal displacements on its lateral edges. It is loaded
at an angle of 45°45° with pressure on the chewing s
urface in the fissure area, with the modulus of the main
vector equal to 100 Newtons.Figures 1a—1c show the
volumes of the studied tooth, the section of the calcula-
tion scheme by the symmetry plane, and the finite
element representation of the model, respectively.

i

Puc.1c
Fig.1c

The calculation scheme is represented by the
volumes of the alveolar process, periodontium, roots,
internal cylindrical volumes of the prepared tooth cavity
and perforation channel, volumes of dentin and enamel
of the tooth crown. Figures 2a-2d show the FE repre-
sentation of the alveolar process model, the roots of
the tooth, the FE mesh of the prepared tooth cavity
and perforation channel, and the FE mesh of the dentin
and enamel volumes of the tooth crown, respectively.
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Puc.2b Puc.2c Puc. 2d Puc.2e
Fig.2b Fig.2¢c Fig. 2d Fig.2e
KiHueBO-enemeHTHa Mogesnb 3yba MICTUTb The finite element model of the tooth contains

117x103117%103 kiHUEBMX €neMeHTIB, KiNbKiCTb BY3riB
craHoBuTb  135x103135x103, nopsigok  po3B’A3y-
BanbHOi cucteMn anrebpaiyHux PpiBHAHb [OPIBHIOE
3xn =405%1033xn = 405%103.

PE3YABTATU TA iX OBFOBOPEHHS

BukoHaHO cepito pospaxyHkiB BnnuBy nepdopadii
pisHoro giametpa: 1,5 mm; 2,0 mm; 2,5 mm. Ui Benu-
YMHW BIQNOBIAAKTb PO3MIPY IHCTPYMEHTIB, SiKi BUKOPUC-
TOBYHOTb [ANs PO3LUMPEHHSI YCTIB KOPEHEBUX KaHaniB:
Oopu 3 NOAOBXKEHUM CTPWXKHEM, a Takox Gates—Gliden.
Mepdopauis B 30Hi dypkauii KopeHiB 3y6iB 4acTo BUHM-
Kae npu HagmipHOMY mnpenapyBaHHi LUMMU iHCTPYMEH-
Tamu nig Yac MoLUyKy YCTiB KOpEeHeBMX KaHanis. BubpaHi
HaMuM ONS AOOCMiOKeHHA AdiameTpu BignosigalTb po3-
Mipam cdpepuyHoro wrondepy Ne 1, Ne 2 i Ne 3. Lien cakT
nerko moxe OyTu BMKOPUCTaHWUW y OiarHOCTUYHMX LiNsix
ONs BM3HAYeHHs AiameTpa nepdopadii Ha KniHiYHOMY
npunomi. Takox Oynu npoBefdeHi po3paxyHKM 3 ypaxy-
BaHHAM pPi3HUX BapiaHTiB O(OPMIEHHS KOpEeHeBOI
YacTuHU nepdopauinHoro kaHany: sapiaHT A — 3 yCTy-
nom, abo BapiaHT b—6e3 yctyny (puc. 3ai 3 b BignosigHo).

Puc. 3 a
Fig. 3 a

Ha puc. 4-13 nokasaHo po3nogin iHTEHCUBHOCTI
Hanpyru (MlMa) B 06’exTi B LinomMy, y AeHTWHI Ta emani,
y NepiogoHTi Ta KopeH, B MaTepiani, Lo BUKOPUCTOBYETHCS
ONna 3anoBHEHHs nepdpopauinHoro KaHamy i B KiCTKU
anbBeONSAPHOro BiApOCTKa BiAMNOBIQHO.

Ha puc. 4—13 sk intocTpauii nogaHo pesynstatn pos-
paxyHkiB Ans nepdopadii 3 giameTpom 2 MM i3 yCTynoMm
Yy KOpeHeBil YacTuHI nepdopauinHoro kaHany.

Y T1abnuui 1 BKasaHi MakcumarnbHi iHTEHCUBHOCTI
Hanpyru (MlMa) y 30Hi Gidbypkauii Ans BCix po3rnsHyTUX
BMNagkis AiameTpa nepdopauiiHoro KaHany.

117x103117%103 finite elements, the number of nodes is
135%x103135x103, and the order of the resolving system
of algebraic equations is 3xn = 405%x1033xn = 405x103.

RESULTS AND DISCUSSION

A series of calculations of the influence of perforation
of different diameters: 1.5 mm; 2.0 mm; 2.5 mm were
performed. These values correspond to the size of the
instruments used to expand the root canal orifices: long-
shaft burs, as well as Gates—Glidden drills. Perforation
in the bifurcation area of the tooth roots often occurs with
excessive preparation by these instruments during the
search for root canal orifices. The diameters we selected
for the study correspond to the sizes of spherical plug-
gers No. 1; No. 2 and No. 3. This fact can be easily used
for diagnostic purposes to determine the diameter of the
perforation during a clinical appointment. Calculations
were also made taking into account different options
for the design of the root part of the perforation channel:
option A — with a ledge, or option B — without (Figures 3 a
and 3 b, respectively).

Puc. 3 b
Fig.3 b

Figures 4-13 show the stress intensity distribution
(MPa) in the object as a whole, in dentin and enamel,
in the periodontium and root, and in the material used
to fill the perforation channel and in the alveolar
bone, respectively.

Table 1 shows the maximum stress intensity values
(MPa) in the bifurcation area for all considered cases
of the perforation channel diameter.
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Ta6nuusa 1. MakcumanbHi NokasHWkK iHTeHCMBHOCTI Hanpyru (MIMa) y 3oHi 6idypkauii
Table 1. Maximum stress intensity values (MPa) in the bifurcation area

LiameTp nepdopaLi, Mm
Perforation Diameter, mm

BapiaHT A (3 ycTynom)
Option A with ledge

BapiaHT b (6e3 ycTyny)
Option B without ledge

1,5 5,87 6,70

2,0 8,15 8,38

25 7,19 8,65
BUCHOBKM CONCLUSIONS

Mpu nepdopalii B 30Hi Bidypkauii BUHNKAE KOHLEHT-
pauist Hanpyry B AiNsiHkax TBEpAWX TKaHWH 3yba i HaBko-
no3ybBHMX TKaHWHaXx, sika B HOPMi He crnocTepiranacs.

HanbinbL HanpyeHow 30HOK 3yba, He3anexHo Bif
JiameTpa nepdopadinHoro kaHany, € 3oHa dypkauii Ko-
peHiB. Hanpyra, sika KOHUEHTPYETbCA B Ui 30Hi, Habara-
TO BULLLE Hanpyru, Lo BUHUKaE 6e3 HasiBHOCTiI nepdopalii.

HasBHicTb KOpeHeBoro yctyny B nepdopauinHomy
KaHani 3MeHLlye KOHLUEeHTpauilo Hanpyrm B YCiX pos-
rMAHYTUX BUNaZKax.

Hanbinblia KOHUEHTpauis HanpyrM y Bcix pocnia-
KEHUX BUNagKax BWHWKAeE npwu AiameTpi nepdopauii
2,0 mm (8,15 8,38 MTla).
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nepcnex'msu NOAGAbLUMX AOCAIAXEHD

MepcnekTMBM NoganbLumnx JOChigKeHb M1 6a4MMO B METOAUYHNX
po3pobkax Ta HaAaHHi KOHKPETHWUX KIiHIYHMX pekomMeHaauin
Ans nikyBaHHS nauieHTiB 3 nepdopaldieto TBepamx TkaHUH 3yba .

Perforation in the bifurcation area causes stress
concentration in the hard tissues of the tooth and
surrounding tissues, which is not observed under
normal conditions.

The most stressed area of the tooth, regardless
of the perforation channel diameter, is the bifurcation
area of the roots. The stress concentrated in this area is
much higher than the stress occurring without perforation.

The presence of a root ledge in the perforation
channel reduces stress concentration for all conside-
red cases.

The highest stress concentration for all studied
cases occurs with a perforation diameter of 2 mm
(8.15 and 8.38 MPa).
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Prospects for further research

We see the prospects for further research in methodological
developments and the provision of specific clinical recommen-
dations for the treatment of patients with perforation of hard
tooth tissues.
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KAlo4oBi cAaoBa: PE3IOME

pereHepauis KiCTKOBOi TKaHMHW, CTOBOy-  AKTyanbHICTb. YCNiX BiAHOBHOMO XipypriyHOro mikyBaHHS 3ananbHUX MpoueciB
POBi KMITUHM 3 XWPOBOI TKAHWHW, eKCrle-  Ta TpaBMaTUYHWX YLIKOMKEHb 6arato B 4YOMy BM3HA4aeTbCs Npouecamu penapa-

pPVYMEHTarbHi TBapuHW. TUBHOI pereHepauii KiCTKOBOi TKaHWHW. OgHUM i3 MepCnekTUBHMUX HaNpPsIMKIB KOPeKLii
npolecy pereHepaldlii KICTKOBOI TKAHUHU € TPaHCMnaHTaLis ayTonoriyHux cToBOypoBux
AAS KOPECMOHAEHLT: KNiTWH, OTPMMaHUX i3 XXMUPOBOI TKAHNHW.

MeTa po60Tn — BMBYEHHA MOPMOMOriYHMX 3MiH KICTKOBOi TKAHUHW LLENenu Kpomnuka
3 BMKOPWUCTAHHAM ayTONOMYHUX CTOBOYPOBMX KMITUH, OTPUMAaHMX 3 XMPOBOI TKaHWHW
Kyueensik BaneHmuHa ®edopieHa Ha KonanaHoBiii nigknaaui.
XapKiBCbkiit HaLjoHanbHWUA yHIBEPCUTET  Marepianu Ta MeToau. B ekcniepumenTi 6yrnu 3apisiHi 16 kponukis (12 TBApUH — OCHOB-
imeHi B.H. KapasiHa MinicTepcTBa OCBITM  na rpyna, 4 — koHTponb). OcHOBHa rpyna Gyna mofineHa Ha 3 niarpynn. AyTomnorivHi

i Hayku YkpaiHu, kadpeapa cTomaronorii; CTOBOYPOBI KMITMHU OTPUMYBanM 3 MiALLKIPHOIO XUpY, BUAINEHOro 3 NaXBUHHOI AiNAHKN
maipan CsoGoaun, Byn. 4, M. XapkiB,  ekcriepyMeHTanbHUX TBapUH. AyTOMOFiYHI CTOBGYPOBI KMITUHW KMPOBOI TKaHUHM
Ykpaina, 61022; BBOAWMN B 30HY Aipyactoro AedekTy HWKHLOI Lieneny Kponukis. TBapuvH BUBOAWU
e-mail: vvalkuts@gmail.com 3 eKcriepUMeHTy Ha 42 Ta 90 1o6y.

Pesynbrat Ta ix obroBopeHHs. Ha rictotonorpamax Bu3Hayanacsi 30HanbHICTb
© Kyueensik B.®., Jlioyerko O.B., 2024. CTPYKTYpU pereHeparty 3 MOAINOM Ha noBepxHeBy Ta rmuboky 3oHu. Ha 42 poby
y CTPYKTypi pereHepaty 1% 3anmanu 3anuwku rematomu, 55% — KNiTUHHO-BOMOK-
HMCTa TkaHuHa, 12% — ocrteoigHi Ta 32% HOBOYTBOpEHi KOCHi Tpabekynu.
Takum YMHOM, y CTPYKTYpi pereHepaTy nepeBaxana KNiTMHHO-BOMOKHWCTa TKaHWHa,
nobpe BackynspusoBaHa, mamke 6e3 nevikouuTapHoOi iHMINbLTpaLii, a 30HM ocTeo-
reHedy 3ammanu rrmboki Bigainu pgedekty. Ha 90 pgoby Ha rictotonorpamax,
3rigHO 3 MOPMOMETPUYHUMMU AaHWMM, KIITUHHO-BOMOKHUCTA TKaHWHa CTaHoBUNa
B CTPYKTYypi pereHepaty Bcboro 8%, a mepexa OCTeOigHMX i HOBOCTBOPEHUX KiCT-
KoBux Tpabekyn 92%, npnyomy 9% 3 HUX Manu BENUKONETNIMCTUI xapakTtep. Y nepu-
depnyHUX AQinsHKax Mepexi KiCTKoBuX Tpabekyn BuABNANocs ¢opMyBaHHS HOBO-
YTBOPEHb KOPTMKambHOrO Luapy, wo 3anmas 7%.
BucHoBku. BukopuctaHHs MopdonoriyHnx Ta MOpPgOMETPUYHMX METOAIB Aocnia-
XEeHHA [Jdano MOXNUBICTb BM3HAYWNTK, LIO BBEAEHHS ayTONOriYHUX CTOBOYpPOBUX
KINiTWH i3 )XKMPOBOT TKAHWHW 3 KONanaHoM CTUMYITOE npoLecy hopMyBaHHSA OCTEOTEeHHOT
TKaHVHM Ta ii nepebynoBy y AvdepeHLinoBaHi KiCTKOBI CTPYKTYpH.
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ABSTRACT

Background. The success of reconstructive surgical treatment of inflammatory
processes and traumatic injuries is largely determined by the processes of reparative
bone regeneration. One of the promising areas of correction of bone regeneration
is the transplantation of autologous stem cells derived from adipose tissue.

Purpose — was to investigate the morphological changes in rabbit jaw bone tissue
using autologous stem cells derived from adipose tissue on a collagenous substrate.
Materials and Methods. In the treatment of perforated bone defects in an experiment
in 16 rabbits (12 animals — main group, 4 — control). The main group was divided
into 3 subgroups. Autologous stem cells were obtained from subcutaneous fat
isolated from the inguinal region of experimental animals. Autologous adipose tissue
stem cells were injected into the area of the hole defect of the lower jaw of rabbits.
The animals were withdrawn from the experiment on days 42 and 90.

Results. The histotopograms determined the zonation of the regenerated structure
with a division into superficial and deep zones. On the 42nd day, 1% of the regenerate
structure was occupied by hematoma remnants, 55% by cellular-fibrous tissue,
12% by osteoid tissue, and 32% by newly formed bony trabeculae. Thus, the structure
of the regenerate was dominated by cell-fibrous tissue, well vascularized, with almost
no leukocyte infiltration, and osteogenesis zones occupied the deep parts of the
defect. On the 90th day, on the histotopograms, according to morphometric data,
the cell-fibrous tissue made up only 8% of the structure of the regenerate, and the
network of osteoid and newly formed bone trabeculae accounted for 92%, and
9% of them had a large loop character. In the peripheral areas of the network
of bone trabeculae, the formation of neoplasms of the cortical layer was detected,
occupying 7%.

Conclusions — the use of morphological and morphometric methods of research
made it possible to determine that the introduction of autologous stem cells from
adipose tissue with collagen stimulates the processes of osteogenic tissue formation
and its restructuring into differentiated bone structures.

Kutsevlyak VF, Lyubchenko OV. Peculiarities of reparative osteogenesis of mandibular perforation defects
using adipose tissue stem cells on collagenous scaffold in experimental animals. Kharkiv Dental Journal.
2024;1(1(1)):13-19. DOI: https://doi.org/10.26565/3083-5607-2024-1-02

BCTYN

INTRODUCTION

Mpobnema pereHepalii KICTKOBOI TKaHWHW € OAHIELD
3 HadaBHiWKX y meauko-bionorivHin Hayui. B ocTtaHHi
OecaTuniTTa y 3B’3Ky 3 MOTipLUEHHSIM EKOrOoriYyHoi 006-
CTaHOBKW, BMIIMBOM MOTY>XHUX CTPECOBMX (DaKTopiB
Ha opraHi3aMm, BiO3HAYeHO 3HWKEHHSI pereHepaTopHMUX
MOXINMUBOCTEN KIiCTKOBOI TKaHWHKU, a OTXe, iHTEHCUBHOCTI
pereHepaTopHMX NPOLIECIB.

OcTaHHiM YacoMm Bce Ginblle 3Ha4YeHHs B cTomaTo-
NOriYHIN NpakTuUi i YepenHo-LenenHo-NUuUeBin Xipypril
HabyBaloTb Pi3HOMaHITHI MeToAu KMiHIYHOT Ta TKaHUHHOI
Tepanii. BuKopucTaHHA KMITUHHUX GioTexHonorin Bia-
KpMBae 3Ha4Hi MOXNMBOCTI, 0cobnMBO B nporpami
nikyBaHHSA XBOPUX CTOMAaTOMOrYHOro Npoqinto, cnpsmo-
BaHin Ha BiAHOBMNEHHA JdediunTy KiCTKOBOI TKaHWHW,
AKUA BUHUKAE BHACHIOK:

— onepauin geHTanbHUX iMNNaHTauin;

— pereHepaTMBHUX OMNEPaTUBHWUX BTPYYaHb MpW TsXK-
KMX CTafisix NapodoHTUTY;

— onepavuin, HanpaBneHMUX Ha MOMIMNLWEHHS eCTETUKN
anbBeonspHoro rpebHs;

The problem of bone tissue regeneration is one of
the oldest in biomedical science. In recent decades, due
to the deterioration of the ecological situation, the impact
of powerful stress factors on the body, a decrease in
the regenerative capacity of bone tissue, and hence the
intensity of regenerative processes, has been noted.

In recent years, various methods of clinical and
tissue therapy have become increasingly important
in dental practice and craniofacial surgery. The use of
cellular biotechnology opens up significant opportuni-
ties, especially in the treatment program for dental pati-
ents aimed at restoring bone deficiency resulting from:

— dental implant operations;

— regenerative surgical interventions in severe stages
of periodontitis;

— operations aimed at improving the aesthetics of the
alveolar ridge;

— organ-preserving surgeries in case of cystic, cysto-
granulomatous formations that cannot be eliminated
by conservative methods;
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— opraHo3bepiranbHuX onepawin Npu KiICTO3HUX, KicTo-
rpaHyrioMaTo3HMX YTBOPEHHSIX, sIKi He MOXyTb OyTu
nikBiAOBaHi KOHCEPBaATUBHUMWN METOAAMU;

— onepadin, HanpaBneHnx Ha NpodinakTUKy NOoCTek-
TpakUiHoi aTpodii anbBeonsipHOro rpebHs;

— onepavuin pesekLii AinsaHOK Tina wenenu 3 npuBoay
NyXIWH Pi3HOrO reHesy.

OpHWM i3 HanpsiIMKIB cyvacHoi GiomeauyHoi Hayku,
sika aKTMBHO PO3BMBAKOTbCSl, € CTBOPEHHS TKAHUHHO-
iHXEHEPHUX KOHCTPYKLiA, L0 [03BOMSOTL 33 paxyHOK
o6’eqHaHHA MaTPUKCIB-HOCIIB i KNITUH CTBOPUTM MOBHO-
LiHHWI | BiocyMicHUIA ekBiBANeHT KiCTKOBOT TKaHWHK [1-3].
Mepenik MaTepianiB, [OCTYNHWX AN BUKOPUCTaHHA
K HociiB, Oobpe BigomMuii i BKMoYae PpisHi anoreHHi
Ta KCEHOreHHi KiCTKOBI MaTtpukcu, docdatn Kanbuito,
rigpokcuanaTuT, KonareH Ta iHWwe, a TakoX iX kombiHa-
Ui, a KNITMHHWA KOMMOHEHT Ta TEXHONorisa Moro mno-
€[HaHHS 3 HOCIEM 3anuLIaloTbCA NPEegMETOM aKTUB-
HOro 06roBOPEHHSI.

[o TenepiwHbOro Yacy Ans Big4HOBMOBAMNbLHOIO iKy-
BaHHA B MNOAIOHUX CUTyaLisiX BMKOPUCTOBYETLCSI ayTo-
noriyHa KicTKOBa TKaHWHa i anonnacTudHi maTtepianu.
HesBaxatoun Ha 3py4HiCTb, NepeBary i NOWNPEHICTb LMX
3acobiB, BOHU He € yHiBepcanbHUMKU, 60 MaloTb CyTTEBI
obMexeHHs1, Taki sk remoparii, NOLIKOAXEHHS HepBiB,
GoNbOBUIN CUMHAOPOM, iHEKLiT, obMexeHa KinbkicTb Ao-
HOpCbKOro marepiany Ta iHwe. AnsTepHaTUBHUM MigXxo-
OOM Ansa Kopekuii npoueciB pereHepadii i peKoHCTPYKUii
YepernHo-LLenenHo-NMULOBNX AedekTiB Moxe OyTu 3a-
cTocyBaHHs 6ionoriyHO aKkTMBHUX peYoBUH embpiodeTo-
nnaleHTapHOro KOMMMEKCY, a TaKoX TpaHChnaHTauis
CTOBOYpOBMX KNITMH — eMOpioHanbHuX, eTanbHux,
HeoHaTanbHuX (CTOBOYPOBI KNiTMHU MYNOBUHHOI KPOBI)
abo ayTonoriyHMx MeseHxiMmanbHUX CTOBOYPOBUX KMiTWH
naujieHTa. 3acTocyBaHHS OCTaHHLOIO 3 HaBeAEHMX TUNIB
KNiTUH — ayTomnoriYHMX Me3eHxXimarnbHUX CToBOYpPOBUX
KNiTUH — Mae 6e33anepeyHi nepeBaru, OCKINbkM B TaKOMy
BUMNAZKy € BUKMOYEHMMU NMUTaHHS iMyHororiyHoro, Gio-
€TUYHOro Ta PUOUYHOIO MMaHiB, a TaKkoX Mikpobio-
noriyHoi 6e3nekun peumnieHTa.

MeseHximanbHi ctpomaneHi knituHn (MCK) — ue tun
KNiTUH, SIKi MalTb MNEeBHWUMA IMYHOMEHOTUN, 3AaTHICTb
[0 camonigTpUMaHHSA Ta MyNbTUNOTEHTHICTb (MoTeHLuian
00 AndepeHLitoBaHHA B KNITUHM KiCTKOBOI TKaHWHW,
XpsLla, XMPOBOiI TKaAHWHM Ta iHWe B 3arexHoCTi Big
dakTopiB MikpooTodeHHs ). MCK moxyTb cnyrysatu Gara-
TUM [DPKEPEnoMm KIiTUH — MnonepedHuKiB OCTeoreHesy,
NoTpiGHUX Ans BigHOBNEHHS1 abo pereHepaLii KiCTKOBUX
nedekTiB, a Takox Ans 3abe3nevyeHHs romeocTasy
KicTkoBOI TKaHMHWU. OTpUMaHHA TakMX NONepenHuKiB
mMoxnuee 3 aytonoriyHux MCK nauieHTa, siki BunyyaroTb
i3 CMOHriO3HOI KICTKOBOI TKaHWHW, XMPOBOI YM iHLIMX
TKAHWH ME3eHXiManbHOrO MOXOMKEHHS!, KYNbTUBYIOTb
i CnpsIMOBYIOTb [0 OCTEOreHHOro AudepeHuitoBaHHS,
nicns Yoro MoXrnvBa TpaHcnnaHTauist nauieHTy, abo 6es-
nocepeaHbOo MiCns KynbTUBYBaHHS 3MilLYHOTb 3 HOCISIMU
i BBOASATb XBOPUM 3 AedreKTaMm KiICTKOBOI TKaHUHM.

CyTTEBOIO YMOBOIO YCMILLHOrO (OYHKUitOBaHHSA Chpsi-
MOBaHMX Yy OCTeoreHHe AudepeHUitoBaHHA TpaHc-
nnaHtoBaHux MCK i, BignoBigHo, KniHiYHOro ycnixy Big
X BMKOpUCTaHHS, € BUOIp agekBaTHOrO HOCI ANs Kyrnb-
Typu KkniTMH. Bigomo, wWwo pAgna peanisaudii  cBoro
ocTeoreHHoro noteHuiany MCK notpebytoth apresii
00 TPVBUMIPHOrO HOCIiSl, SSKUM MOBUHEH MICTUTU MiHe-
panbHi KOMMOHEHTM i MaTK MPONIOHIOBaHMI TepMiH Gio-
nerpagaduii. [4] Mu BBaxxanu 3a HeobxigHe 40 KniHiYHOro

— surgeries aimed at prevention of postectomy
atrophy of the alveolar ridge;

— resection of the jaw body for tumors of various
genesis.

One of the most actively developing areas of modern
biomedical science is the creation of tissue-engineered
structures that allow the combination of carrier matrices
and cells to create a full-fledged and biocompatible
equivalent of space tissue [1-3]. At the same time,
while the list of materials available for use as carriers
is well known and includes various apogenic and xeno-
genic bone matrices, calcium phosphates, hydro-
xyapatite, collagen, etc., as well as their combinations,
the cellular component and the technology of its
combination with the carrier remain the subject of
active discussion.

To date, autologous bone tissue and alloplastic
materials have been used for reconstructive treatment
in such situations. Despite the convenience, advan-
tages, and prevalence of these means, they are not
universal, as they have significant limitations: hemorr-
hages, nerve damage, pain, infections, limited amount
of donor material, etc.

An alternative approach to correct the processes
of regeneration and reconstruction of craniofacial defects
may be the use of biologically active substances of
the embryofetoplacental complex, as well as transplan-
tation of stem cells — embryonic, fetal, neonatal
(umbilical cord blood stem cells) or autologous mesen-
chymal stem cells of the patient. The use of the last
of these cell types — autologous mesenchymal stem
cells — has undeniable advantages, as in this case,
issues of immunological, bioethical and legal issues,
as well as the microbiological safety of the recipient
are excluded.

Mesenchymal stromal cells (MSCs) are a type of cell
that has a specific immunophenotype, the ability to self-
maintain and multipotency (the potential to differentiate
into bone, cartilage, adipose tissue, etc. cells depending
on microenvironmental factors). MSCs can serve as
a rich source of osteogenesis precursor cells, which
are necessary for the repair or regeneration of bone
defects, as well as for ensuring bone tissue homeosta-
sis.Such precursors can be obtained from the patient’s
autologous MSCs, which are extracted from spongiosis
bone tissue, adipose tissue or other tissues of mesen-
chymal origin, cultured and directed to osteogenic
differentiation, after which transplantation is possible,
or immediately after cultivation, mixed with carriers
and injected into patients with bone defects.

An essential condition for the successful functioning
of transplanted MSCs directed to osteogenic differen-
tiation and, accordingly, for the clinical success of
their use is the choice of an adequate carrier for cell
culture. It is known that in order to realize their osteo-
genic potential, MSCs require adhesion to a three-
dimensional carrier that should contain mineral compo-
nents [4] and have a prolonged biodegradation
period. Before clinical use, we considered it necessary
to screen a certain range of dental products that
are approved for use in clinical practice as bone re-
placement materials for their in vitro biocompatibility
with MSCs [5-7].

Being multipotent, stem cells constitute a signifi-
cant regenerative reserve in the body and help to replace
defects that arise due to various circumstances.
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3aCTOCYBaHHS MPOBECTU CKPUHIHT MEBHOrO cnekTpa
CTOMATOrOrYHMX npenapartiB, Ski MawTb [03BiN Ans
BUKOPWUCTAHHA Y KIMiHIYHIN NpakTuui B SKOCTi KiCTKOBO-
3aMmicHUX MatepianiB wogo ix 6iocymicHocTi in vitro
3 MCK [5-7].

C1oBOYpOBi KMITUHW € MYNETUNOTEHTHUMU | CTaHOB-
NsATb CYTTEBUWN BiQHOBMIOBaNbHWUIA pe3epB B OpraHi3mi
Ta CnNpusitoTb 3aMilleHH0 AedekTiB, WO BUHUKAKTb
yepes Ti Uu iHWi o6CcTaBUHN.

HanbinbL aouinsHMM, 3 XipypriyHoro nornsay, € oTpu-
MaHHS1 MoMNepeHUKIB ocTeobrnacTiB 3 KiCTKOBOrO MO3KY
Ta XXMPOBOI TKAHMHW. B ekcnepnMeHTax Ha MuLlax Ta Luy-
pax BUKOPUCTOBYIOTb XXUPOBY TKAHWHY NaxBUHHOI OiNSIHKA.

HarBignoBsiganbHiwyM eTtanom BUKOPUCTaHHA Kyrlb-
TMBOBAHWX ayTOreHHUX KNiTUH € TpaHcnnaHTauis B 30-
Hy YLIKOZXKEHHs. Ycnix yciei nonepeaHboi pobotn Ta
edekT niKkyBaHHS 3anexaTb Bi4 TOro, fsika 4acTuHa
KNiTUH NOTpanuTb y 30HY AedekTy, Yu aaresyrTbcs
KYyNbTUBOBAHI KMiTUHW [0 TKaHWH, 4n 36epexyTb akTuB-
HWUI dPyHKUIOHamNbHWI CTaH [2].

3ananbHi  3axBOPIOBaHHSA MapodoOHTY 3ariMaloTb
Benvke Micue y nartonorii 3ybollenenHoi cuctemu.
3a gaHuMMu pisHuX ctatuctudHmx gxepen go 80% po-
POCIOro HaceneHHs CTPaXxaatoTb HA XBOPOOM NapofoHTY
Pi3HNX CTYNEHIB TAXKKOCTI.

CyvyacHa cTtomaronoriyHa Hayka nepegbavae Komn-
NeKCHUN nigxig Ao NiKyBaHHS, Y SKOMY HaBaXnuBilly
ponb BifirpatTb XipypriyHi MeToau.

OpHak BiACOTOK HeBAay Npu BUKOPWUCTaHHI Tpaau-
LiHMX MeToAIB NiKyBaHHS NOTpebye NnoLuyKy Ta po3pooku
HOBUX, GinblL €PEKTUBHUX METOAMK.

BukopuctaHHa MeTody cnpsiMOBaHOi pereHepadii
KICTKOBOI TKaHUHW anbBeOnspHOro BiApOCTka 3 AofaBaH-
HsIM @ayTOmNOriYHUX CTOBOYPOBMX KMiTUH Y MApOaOHTarbHil
Xipyprii npu nikyBaHHi reHepanizoBaHWX NapOA4OHTUTIB
Il Ta lll cTyneHs TSXKOCTI 4O3BONUTb HE TifbKK Kynipy-
BaTW 3ananbHUW Npouec Yy NapofdoHTi, a W aHaTOMiYHO
BIQHOBUTW CTPYKTYPHi KOMMOHEHTW NapoaoHTy [5, 7].

Yenix BiAHOBHOMO XipypridyHOro nikyBaHHS 3anarnbHuX
npoueciB Ta TpaBMaTUYHUX YLIKOMKEHb Barato B YoMy
BM3HA4YaETbCA MpouecamMn penapaTuBHOI pereHepadii
KICTKOBOI TKaHWHMW.

OnHuM i3 NepcnekTUBHUX HanNpsiMKIB KopekLii npouecy
pereHepallii KiCTKOBOI TKaHWHW € TpaHCNnaHTauis ayTono-
ri4YHMX CTOBOYPOBUX KIITUH, OTPUMAHUX 3 KUPOBOT TKAHUHM.

XKuposa TkaHuHa, NogibHO 4O KICTKOBOro MO3Ky, Mae
Me3ofepmaribHe MOXOOXKEHHsT | MicTUTb gobpe po3su-
HEHy CTpOMY.

EkcnepumeHTanbHi gaHi gatoTe nigctaBu nepenba-
yaTtu, Wo MeseHximanbHi CTOBOYPOBI KNITUHM KICTKOBOrO
MO3KY i XWPOBOI TKaHWHW MalOTb MOPIBHAMNBHUA MOTEH-
uian woao opMyBaHHS KIiCTKM in Vivo.

IHTepec GionoriB Ta nikapiB 40 CTpoOManbHMX KIiTUH,
OTPUMaHMX 3 KUPOBOi TKAHWHW, 3YMOBIEHMWI, B MepLuy
yepry, AOCTYMHICTIO MaTepiany Ans BUAINEHHSA KMiTWH,
OCKiNbkM oAHMM i3 crnocobiB iX OTpUMaHHS € Kocme-
TU4YHa ninocakuia.

[NopiBHAHO i3 CTpOManbHUMK KIITUHAMWU KICTKOBOIO
MO3KY CTPOMarbHi KMITUHW XMPOBOI TKAHWHWN MatoTb AesKi
nepesarM — BOHW Ginbll AOCTYNHi, BUAINAIOTLCS Y Binb-
Wi KINbKOCTI, iX 3aaTHICTb andepeHLitoBaTnca B 0CTE0-
reHHOMY HanpsIMKy MeHLLEe 3anexuTb Bif Biky JOHOpPA.

CToBOYpOBI KMITUHW XMPOBOI TKAHWHW Gynn BUSIBNEHI
B 2001 poui, i npoBeaeHi 3 TMX Nip 4OOATKOBI AOCNIAKEHHS
nokasanu, Wo Ui KniTMHM MOXyTb NEepeTBOPHOBATUCH
Ha iHLWI TMNW TKaHWH, 3 HUX MOXHAa BMPOLLYBATU KNiTUHU

From a surgical point of view, it is most appropriate
to obtain osteoblast precursors from bone marrow
and adipose tissue. In experiments on mice and rats,
adipose tissue of the inguinal region is used.

The most crucial stage in the use of cultured auto-
genous cells is transplantation into the area of injury.
The success of all the previous work and the effect
of treatment depend on what part of the cells gets into
the defect zone, whether the cultured cells adhere
to the tissues, and whether they maintain an active
functional state [2].

Inflammatory periodontal diseases play an important
role in the pathology of the dentition. According to various
statistical sources, up to 80% of the adult population
suffer from periodontal diseases of varying severity.

Modern dental science provides for an integrated
approach to treatment, in which surgical methods play
a crucial role.

However, the failure rate of traditional treatment
methods requires the search and development of new,
more effective methods.

The use of the method of targeted bone regenera-
tion of the alveolar ridge with the addition of autologous
stem cells in periodontal surgery in the treatment of
generalized periodontitis of Il and Il severity will not
only stop the inflammatory process in the periodontium,
but also anatomically restore the structural components
of the periodontium [5, 7].

The success of reconstructive surgical treatment
of inflammatory processes and traumatic injuries is
largely determined by the processes of reparative bone
regeneration.

One of the promising areas of correction of bone
regeneration is the transplantation of autologous stem
cells derived from adipose tissue.

Adipose tissue, like bone marrow, is of mesodermal
origin and contains a well-developed stroma.

Experimental data suggest that mesenchymal
stem cells from bone marrow and adipose tissue have
comparable potential for bone formation in vivo.

The interest of biologists and physicians in stromal
cells derived from adipose tissue is primarily due to the
availability of material for cell isolation, as one of the
ways to obtain them is cosmetic liposuction.

Compared to bone marrow stromal cells, adipose
tissue stromal cells have a number of advantages:
they are more readily available, isolated in larger quan-
tities, and their ability to differentiate in an osteogenic
direction is less dependent on the age of the donor.

Adipose tissue stem cells — discovered in 2001,
additional studies since then have shown that these
cells can be transformed into other types of tissues, they
can be used to grow cells of nerves, muscles, bones,
blood vessels, or at least cells with the properties
listed above [7].
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HepBIB, M’'A13iB, KICTOK, KDOBOHOCHUX CyAMH abo NpUHanMHi
KNITUHW, WO MatoTb BULLIE Nepenivyeri BnacTMBoCTi [7].
Meta po6OTM — BMBYEHHSI MOPAOMOriYHUX 3MiH
KICTKOBOI TKaHWHM LUeNenn Kpomnuka 3 BUKOPUCTAHHSAM
ayTONoriYHNX cToBOYPOBUX KNITUH, OTPUMAHUX 3 XKUPOBOT
TKAHWHW Ha KomanaHoBiM MignoXui npu  niKyBaHHi
AipyacTux KicTKoBUX AeekTiB B eKCNepUMEHTI.

MATEPIAAU TA METOAU AOCAIAXEHHA

BuBYeHHS npouecy 3aro€HHst KiCTKOBUX AedekTiB
po3mipom 3,0x3,0 MM NpoBoAMnM Ha 16 CTaTEBO3PINMX
Kponvkax nopogu LnHwnnna, Bikom Big poky Ao nisTopa,
SKAM OMepaTVBHMM  LUNAXOM CTBOplOBanu AipvacTi
aedekT po3Mipom 3x3 Mm.

[ns BuKoHaHHA poGoTu Bynu BUKOPWUCTaHI TBapuHU
6e3 30BHiLLUHIX 03HaK 3aXBOPIOBAHHSA, AKi MPOWLLNN KapaH-
TUHHUIA pexuM 3a YMOB BiBapit0. YCi TBapuHu nepeody-
Banu Ha OJHAKOBOMY Xap4yOBOMY paLioHi Ta mpoxoaunu
nepegonepauiiHy MiarotoBKky npotarom 12 roguvH Ao
onepadii. MNpn onepauisix Ha TBapMHax BUKOPUCTOBYBanu
BHYTPILUHBOBEHHWUI TiIONEHTaNOBUIN HAPKO3.

12 TBapuH CTAHOBMIN OCHOBHY rpyny, 4 — KOHTPOMb-
Hy. OcHoBHa rpyna Oyna nogineHa Ha Tpu nigrpynu
no 4 kponuku. AyTOMOriYHi CTBOMOBI KIMiTUHW OTPUMY-
Banu 3 MigWKIPHOTO >XUPY, BWAIMNEHOr0 3 MNaxBUHHOI
LiNAHKN eKCneprvMeHTanbHNX TBapuH.

AyTonoriyHi cTOBOYPOBi KNITUHM 3 XXMPOBOI TKaHWHU
Ha KoNnanaHoBiM MIANOXLi BBOAUNN B 30HY Aip4acToro
OedeKTY HDKHBOI Lernenmn Kpomnukis.

Micna BMBeOeHHS TBApWH 3 EKCMEPUMEHTY Ha 42 Ta
90 poby ekcnepuMeHTY BUAINANM hparMeHTy wenen i3
30HOK pereHeparty, ¢ikcyBanm B 10% HenTpansHOMy
dopmaniHi Ta yknaganu y napadiHoBi 6noku. ligro-
TOBKY TiCTOMOrYHMX npenapariB 3A4iMCHIOBanM 3a 3a-
ranbHOMPUNHSTOK METOAMKON, a MNoTiM 3abapenoBanu
reMaToKcuniH-eo3vHoM Ta 3a BaH-li3oHom.

PE3YABTATU TA IX OBFOBOPEHHS

Pe3yAbTaTH BAOCHUX AOCAIAXEHD

(42 A06q)

Ha rictoTonorpamax Bu3Hayanacs 30HanbHICTb
CTPYKTYpWU pereHepaTy 3 MOAIMOM Ha MOBEpPXHEBY Ta
rMMBOKY 30HU.

Akwo B MOBepxHEeBi 30HI MpodoBXyBana nepesa-
aTun KNiTMHHO-BOMOKHUCTa TKaHUHA 3 YNCIIEHHUMM Kani-
nsapamu, To B MMOOKIN BUSABNANAacs mepexa HOBOCTBO-
peHux kicTkoBux Tpabekyn 3 6esniyvio ocTeobnacTis
Ha NoBepxHi i GaraTol Ha KMiTUHHI eNneMeHTH i KpoBO-
HOCHi CyAuHU B MiXXTpabeKynsipH1X npocTtopax.

BignosigHO A0 MOP(POMETPUYHUX OaHUX Yy CTPYKTYPi
pereHepaTy 1% 3anmanu 3anuLiKn remMaTomu B NoBepx-
HeBIl 30Hi, 55% — KNiITMHHO-BONOKHUCTA TKaHMHA, 12% —
ocTeoifHi Ta 32% — HOBOYTBOpPEHI KiCTKOBI Tpabekynu.

Takum YMHOM, Yy CTPYKTYpi pereHepaTty nepesaxana
KMiTUHHO-BONOKHMCTA TKaHWHa, Jobpe Backynspu3oBaHa,
maixe 6e3 nenkouuTapHoi iHdINbTPauii, a 30Hu
ocTeoreHesy 3aimManu muboki Biaainu nedekTy.

Pe3yAbTaTH BAOCHUX AOCAIAXEHD

(90 A06aq)

Ha 90 gobGy MikpockonmiyHO Ha oOKpemMux AinsiHkax
nepeBaXxHO HaBKoMo dparMeHTiB i3 nnacTuH4YacTol

The aim of the study — to study the morphological
changes in the bone tissue of the rabbit jaw using autol-
ogous stem cells derived from adipose tissue on a col-
lagenous substrate in the treatment of perforated bone
defects in the experiment.

MATERIALS AND METHODS

The study of the healing process of bone defects
of 3.0x3.0 mm in size was performed on 16 sexually
mature rabbits of the Chinchilla breed, aged from
one year to one and a half, which were surgically created
with hole defects of 3x3 mm in size.

To perform the work, we used animals without exter-
nal signs of disease that had undergone quarantine
in a vivarium. All animals were on the same diet and
underwent preoperative preparation for 12 hours before
surgery. Intravenous thiopental anesthesia was used
for animal surgeries.

12 animals made up the main group, 4 — the control
group. The main group was divided into three subgroups
of 4 rabbits each. Autologous stem cells were obtained
from subcutaneous fat isolated from the inguinal region
of experimental animals.

Autologous stem cells from adipose tissue on a colla-
genous substrate were injected into the area of the hole
defect of the lower jaw of rabbits.

After the animals were withdrawn from the experi-
ment on days 42 and 90 of the experiment, jaw
fragments with the regenerative zone were isolated,
fixed in 10% neutral formalin and embedded in paraffin
blocks. Histological preparations were prepared accor-
ding to the generally accepted method, and then stained
with hematoxylin-eosin and Van-Gieson.

RESULTS AND DISCUSSION

Results of our own studies
(day 42)

The histotopograms determined the zonation of
the regenerate structure with a division into superficial
and deep zones.

While the superficial zone continued to be domi-
nated by cell-fibrous tissue with numerous capillaries,
the deep zone showed a network of newly formed bone
trabeculae with many osteoblasts on the surface and
rich in cellular elements and blood vessels in the inter-
trabecular spaces.

According to the morphometric data, 1% of the rege-
nerate structure was occupied by hematoma remnants
in the surface zone, 55% by cell-fiber tissue, 12% by
osteoid and 32% by newly formed bone trabeculae.

Thus, the structure of the regenerate was dominated
by cell-fibrous tissue, well vascularized, with almost
no leukocyte infiltration, and the osteogenesis zones
occupied the deeper parts of the defect.

Results of own research

(day 90)
On day 90, microscopically, in some areas, mainly
around the lamellar bone fragments, lacunar resorption
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KICTKM BM3Ha4anacs nakyHapHa pe3opbuis 3 HannacTy-
BaHHAMW HOBOYTBOPEHOI KiCTKOBOI TKaHWHW NO nepuc-
TanbHi Ta €eHOOoCTanbHIA MNOBEPXHI Ta HE3HA4YHOK
ocepenKkoBo NerkouuTapHo iHdinsTpauieo rpaHyns-
LiMHOT TKAHWHM, LLO OTOMYE Ui Nonsi.

Ha 90 poby Ha rictotonorpamax, 3rigHo 3 Mopdo-
METPUYHUMU  OaHUMW, KNITUHHO-BOMOKHWUCTA TKaHWMHA
CTaHoBUNa B CTPYKTypi pereHepaTy Bcboro 8%, a Me-
pexa OoCTeoigHWX | HOBOCTBOPEHUX KiCTKOBMX Tpabe-
Kyn 92%, npuyomy 9% 3 HUX Manu BEnUKONETNNCTUN
xapaktep. Y nepugepunyHux AinsiHkax Mepexi KiCTKOBUX
Tpabekyn BusBNANocs OpPMYyBaHHsi HOBOYTBOPEHb
KOpPTUKanbHOro wapy, Lo 3anman 7%.

Y nepiog 3 42 po 90 pi6 Bu3Havanaca cyTTeBa
sKicHa 3MiHa TeMmniB OCTeoreHesy Yy CTPYKTYpi pereHe-
paTy, Wo nNpu3Beno 40 3Ha4YHOro 36inbLUeHHs1 HOBOCTBO-
PEHUX KiCTKOBUX CTPYKTYP.

BUCHOBKHU

3acTtocyBaHHA MOPEONOriYHMX Ta MOPPOMETPUYHUX
MEeToAiB AOCHIMKEHHA [ano MOXMMBICTb OTpUmaTtu
AocTaTHi yaBneHHa npo nepebir penapaTvBHUX npoLie-
CiB y 30Hi AedeKTy HWKHBOI LWenenu npu Ail konanaHy
y MNOEAHAHHI 3 ayTonoriyHumy CTOBOYpPOBUMMK KMiTU-
Hamwm i3 xupoBoi TkaHuHu (CKXKT).

BeegeHHss CKXKT 3 konanaHom CTMMyMOE mpouecu
hOpMyBaHHSI OCTEOreHHOI TKaHuHW Ta i nepebyaosy
y AvdbepeHLinoBaHi KiCTKOBI CTPYKTYpMW.
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nepCﬂeKTMBM NOAGAbLUMX AOCAIAXEHDb

3acTocyBaHHS CTOBOYpOBUX KNiTWUH, BUOANEHUX i3 KUPOBOI
TKaHUHW NpK onepauisx AeHTanbHoi iMnnaHTauii, BuganeHHs
KICT LEenenHo-nNMuUeBoi OiNsaHKM Ta iHWe, Ta BUBYEHHI npouecis
pereHepaluii KiCTKOBOT TKaHUHWN.

was determined with overlaps of newly formed bone
tissue on the periosteal and endosteal surfaces and
slight focal leukocyte infiltration of the granulation
tissue surrounding these fields.

On day 90, according to morphometric data, histo-
topograms showed that cell-fiber tissue accounted for
only 8% of the regenerate structure, and a network of
osteoid and newly formed bone trabeculae accounted
for 92%, with 9% of them being large-lobed. In the
peripheral areas of the network of bone trabeculae,
the formation of neoplasms of the cortical layer was
detected, which occupied 7%.

In the period from 42 to 90 days, a significant quali-
tative change in the rate of osteogenesis in the regene-
rate structure was determined, which led to a significant
increase in newly formed bone structures.

CONCLUSIONS

The application of morphological and morphometric
methods of research made it possible to obtain sufficient
insights into the course of reparative processes in the
area of the mandibular defect under the action of colla-
pan in combination with autologous adipose tissue
stem cells (ASCs).

The introduction of ASCs with collapan stimulates
the processes of osteogenic tissue formation and its
restructuring into differentiated bone structures.

REFERENCES

1. Bartold P, Shi S, Gronthos S. Stem cells and periodontal
regeneration.  Periodontology ~ 2000. 2006;40:164-72. DOI:
https://doi.org/10.1111/j.1600-0757.2005.00139.x

2. Kutsevlyak VF, Kutsevlyak VI, Shchegelskaya E.A. Application
of bone-plastic material as a carrier of autologous stem cells
of a rabbit for replacement of a bone defect of the jaw. Materials
of the Il Ukrainian International Congress «Dental Implantology».
2006;72-82. (In Ukrainian).

3. Amini AR, Laurencin CT, Nukavarapu SP. Bone tissue
engineering: recent advances and challenges. Critical reviews
in biomedical engineering. 2012;40(5):363—-408. DOI:
https://doi.org/10.1615/critrevbiomedeng.v40.i5.10

4. Mankani MN, Kuznetsov SA, Fowler B, Kingman A,

Robey PG. In vivo bone formation by human bone marrow
stromal cells: effect of carrier particle size and shape.
Biotechnology — and  bioengineering. ~ 2001;72:96-107. DOI:
https://doi.org/10.1002/1097-0290(20010105)72:1<96::aid-bit13>3.0.co;2-a

5. Kutsevlyak VF, Kutsevlyak VI, Lyubchenko OV. The method of
determining osteointegrative qualities of materials: pat. Ne 47705,
publ. 25.02.2010, Bul. Ne 4. (In Ukrainian).

6. Kutsevlyak VI, Kutsevlyak VF. Long-term results of the use of
autologous stem cells in implantology and par odontology.
Implantology, parodontology, osteology. 2009;3(15):54-6.
(In Ukrainian).

7. Kutsevlyak VF, Hryshchenko VI. Method of directed regeneration
of bone tissue in dentistry. Guidelines. 2012:16. (In Ukrainian).

Prospects for further research

The use of stem cells extracted from adipose tissue in dental
implantation operations, removal of cysts in the maxillofacial
area, etc. and study the processes of bone regeneration.
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PE3IOME

AKTyanbHicTb. B ocTaHHe OecATUNITTS, He3BaXarun Ha 3HUXKEHHS obcsriB BUPOO-
HUUTBa (3aKpuTTA abo 3HWXEHHS BUPOOHMUTB BaXkoi Ta XiMiYHOI MPOMMCOBOCTI)
Ta 3MEHLUEeHHS KiNbKOCTi LUKIANMMBUX BWUKWAIB, 3HAYHOTO MOKPALLUEHHS CTaHy HaBKO-
NULIHBOrO cepefoBULLa He CnocTepiraeTbCs. AHTPONOreHHe 3abpyAHEHHS HaBKOMULL-
HbOr0 CepefoBuWLLa BaXKVMWU MeTanamu CTaHOBUTb 3arposy ANs 340POB’'S MIOAWHW,
HeraTMBHO BMNMMBAOYM HA OpraHn Ta CUCTEMW, B TOMY YMCHi | HA OpraHn NOPOXHWUHW
poTa Ta TBepai TKaHWHM 3y6iB.

MeTta po60Tu — BMBYEHHS MOPEONOriYHUX 3MiH Y AEHTUHI Ta ueMeHTi 3y6iB Lypis
B YMOBaX NigBUWLLEHOro BMICTY aLeTaTy CBUHLIO B Pi3Hi TEPMiHU 3aTpaBKu.

Martepianu Ta metoau. [locnian BMKoHaHi Ha 36 BinvMx 6e3nopofHuX Lypax-caMmusax
macoto 200-250 r, ski 3Haxoaunucs B ymoBax BiBapilo Ha CTaHZapTHOMY pauioHi
XapuyyBaHHs. TBapuHM Bynu posnogineHi Ha 2 rpynu: 1-wa — koHTponbHa (12 wypis),
300pOBi TBapWHW MIiCNs KapaHTWHY, OTPMMYBanu 3BuUYaiiHy NUTHY BOAy Ta 2-ra rpyna
(24 wypwn) — TBApUHU OTpMMYBanu aueTaT cBUHLO y Ao3i 10 Mr/kr macu Tina y BuUrms-
i 1% po3ynHy iHTparacTpanbHO i3 NUTHOK BOAOI LWOAHS. Y ApYrii rpyni BUAINEHO
3 nigrpynu (no 8 wypiB y KOXHiiA) 3a TepmiHamu 3atpasku 1, 2 Ta 3 micsui.

Pesynbrati Ta ix o6roBopeHHs. [MatomopdonoriyHi 4OCHimXeHHsT TBEpAUX TKaHWH
3y6iB LypiB, IO EKCMOHOBaHi aLueTaToM CBUHLIO, BUSIBUMW NATOMOrYHi 3MiHW B OEH-
TUHI y BUrMsAAi rinepMiHepanisauii 3i cteHo3oMm Ta obniTepauieto kaHanbuiB i B Le-
MEHTI rinepuemMeHTo3, OeCTpyKUitlo 3 4aCcTKOBMM WMOro BiAlwapyBaHHSAM Bid OEHTUHY,
sBULLAMY [AeMiHepani3auii W gecTpykuii yepe3 oauH Micsiub i Ginbll BUpaxeHy
nicns 3akiH4eHHs1 2-ro i 3-ro micsiua 3aTpaBnoBaHHS.

BucHoBku. MatomopdonoriyHi 3MiHM y TBEpAMX TKaHWMHax 3y6iB LypiB cBig4aTb Npo
LUKIANVBY Aito aueTaTy CBUHLIIO, LLO CTBOPIOE KapieCOreHHy cUTyaLito i Cnpusie po3BuUTKY
Kapio3Horo npouecy. 3anuaeTbcsi akTyanbHUM po3pobka Ta ouiHka eeKTUBHOCTI
MeToay KOpeKLii HeraTMBHOrO BNMBY aueTaTy CBUHLIO Ha TBepai TKaHWHM 3y6iB.
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ABSTRACT

Background. In the last decade, despite the decline in production (closure or reduc-
tion of heavy and chemical industries) and a decrease in the amount of harmful
emissions, there has been no significant improvement in the state of the environment.
Anthropogenic environmental pollution with heavy metals poses a threat to human
health, adversely affecting organs and systems, including the oral cavity and hard
tissues of the teeth.

Purpose — to study the morphological changes in dentin and cementum of rat teeth
under conditions of increased lead acetate content at different periods of dressing.
Materials and Methods. The experiments were performed on 36 white outbred male
rats weighing 200-250 g, which were kept in vivarium conditions on a standard diet.
The animals were divided into 2 groups: Group 1 — control (12 rats), healthy animals
after quarantine, received normal drinking water and Group 2 (24 rats) — animals
received lead acetate at a dose of 10 mg/kg body weight as a 1% solution intra-
gastrically with drinking water daily. In the second group, 3 subgroups (8 rats in each)
were divided into 1, 2, and 3 months of exposure.

Results. Pathomorphological studies of the hard tissues of the teeth of rats exposed
to lead acetate revealed pathological changes in dentin in the form of hypermine-
ralization with tubular stenosis and obliteration and in cementum hypercementosis,
destruction with partial detachment from dentin, demineralization and destruction
after one month and more pronounced after the 2" and 3™ month of etching.
Conclusions. Pathomorphological changes in the hard tissues of the teeth of rats
indicate the harmful effect of lead acetate, which creates a cariesogenic situation
and promotes the development of the carious process. The development and evalua-
tion of the effectiveness of a method for correcting the negative effects of lead
acetate on hard dental tissues remains relevant.

Nikonov AYu, Bobrovskaya NP, Dmitrieva AA, Breslavets NM, Krinichko VV, Gorgol NI. Comparative analysis
of morphological changes in dentin and cementum of rat teeth as a result of lead acetate action. Kharkiv Dental
Journal. 2024;1(1(1)):20-30. DOI: https://doi.org/10.26565/3083-5607-2024-1-03

BCTYN

LLlopiyHO B AOBKINNSA BUKMOAETLCA BENUYE3Ha Kinb-
KICTb TEXHOreHHUX i MobyToBMX rasiB, 3HaA4YHa KinbKiCTb
iHLWKX XiMiYHUX 3abpyaHoBaYiB, L0 BigOUBaE 3aranbHUiA
HECNPUATINBUIA EKOMOTYHUA CTaH, XapakTepHWn ans
GaraTbox KpaiH, y Tomy uucni v Ykpainu [1, 2]. Hansuwmn
piBeHb 3abpyaHeHHs1 aTmocdepu B YkpaiHi, y 3B'si3Ky
3 NpoMUCNoBo0 pobOTOK NiANPUEMCTB, PEECTPYETLCS
y CxigHomy perioHi (JoHeubka, JHinponeTpoBcbka, 3ano-
pisbka, JlyraHceka i XapkiBcbka obnacti). HuHi 80% Ha-
ceneHHst YkpaiHu melukae B HebesneyHux abo MnoTeH-
LiHO ekonoriyHo HebeanevHux 3oHax [3-5]. BbaraTo
3axBOpIOBaHb, fiKi paHiwe AiarHoCTyBanucsa TiMbKu SK
Hacnigok Ail npodecinHnx LWKignMemMx daktopis, Tenep
peecTpyloTbCsl | cepen yCboro HaceneHHs [6-9].

MigBULEHN iHTEpPEC BUKNUKAE CBUHELDb, SIK MPUpoa-
HWI 3abpyaHoBay foBKiNNsA. CBUHELb € OCHOBHUM aHTpO-

NOreHHMM TOKCUYHUM efnneMeHTOM

MeTanis, Wo 3abpyaHoe O06’ekTM [OBKINNS: NOBITPS,
BOOOWMM, FPYHT, xap4yosi npoayktu [10, 11].

3a AaHuMKM gesiknx MibKHapOgHWX opraHisauin, y Tomy
yucni n BOOS, cBuHeLb € ogHUM 3 MeTaniB, BKIIOYEHUX
[0 CMUCKY NpiopuTeETHUX 3abpyaHioBadiB i BiAHOCUTLCA
[0 HanbinblU NOLWMPEHUX TOKCUKAHTIB i3 rpyny BaXKKMX

meTanise [12, 13].

INTRODUCTION

Every year, a huge amount of man-made and house-
hold gases, a significant amount of other chemical
pollutants are released into the environment, which
reflects the general unfavorable environmental situation
characteristic of many countries, including Ukraine [1, 2].
The highest level of air pollution in Ukraine, due to indust-
rial activity, is recorded in the Eastern region (Donetsk,
Dnipro, Zaporizhzhia, Luhansk, and Kharkiv oblasts).
Currently, 80% of Ukraine’s population lives in hazar-
dous or potentially environmentally hazardous areas
[3-5]. Many diseases that were previously diagnosed
only as a consequence of occupational hazards are
now being reported among the general population [6-9].

Lead as a natural environmental pollutant is of great
interest. Lead is the main anthropogenic toxic element
from the group of heavy metals that contaminates the
environment: air, water, soil, and food [10, 11].

According to a number of international organizations,
including the WHO, lead is one of the metals included
in the list of priority pollutants and is one of the most
common toxicants in the group of heavy metals [12, 13].

The main anthropogenic sources of lead are lead
ore mining, battery production, exhaust gases from
internal combustion engines, lead plating of the internal

rpynn  BaXXKuMx
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OCHOBHVMMM TEXHOFEHHUMWU [KEPENaAMU CBUHLUIKO €
BMOOOYTOK CBUHLIEBMX pyad, aKyMynsiTOpHe BUPOOHULIT-
BO, BWKWAOHI rasu [OBWIYHIB BHYTPILIHBOrO 3ropaHHs,
CBUHLIIOBaHHS BHYTPILLHIX NOBEPXOHb XiMiYHUX anaparis,
kabenbHe BMPOBHMLUTBO, 3aCTOCYBaHHSA CBUHLIEBOI rna-
3ypi, WridyBaHHs i 36epiraHHss CBUHLEBOIO ckna, BUPOO-
HULUTBO iHCeKTMUMAiB, CBUHUEBMX Oinun, nonirpadis,
TEKCTWUIIbHA 1 enekTpoTexHiYHa npomMucrosictb [16—-20].
MoTyXHUMK DKepenamu 3abpyaHeHHs [OBKINNs pis-
HUMM LLKIANTMBUMU PEHOBMHAMM, Y TOMY YMCIi MeTanamm
Ta ix consiMu, € MigNpUMEMCTBa KONMbOPOBOI MeTanyprii
1 ix npomucnosi Bigxoan [14—-18].

OaHnMm i3 gXepen noTpansisitHHA CBUHLKD B OpraHiam
noguHM B NobyTOBMX yMOBax, OKpiM MOBITPS i BoaM,
MOXYTb CryryBaTu i xap4oBi npoaykTu. BctaHoBneHo nig-
BUMLLIEHWIA BMICT CBMHLIO B pubGi (0cobnueo B pubHMX KOH-
cepBax, Lo 3yMOBIEHO OCOBNMBOCTSAMU TEXHOMOTIT KOH-
cepBalii), M’sici, abnykax, ropixax, pwuci, 4ai, kaBsi, L0,
0O4YeBMAHO, NOB’A3aHO i3 3abpyaHEHHSM NpoayKTiB repbi-
ungamu i Bigxogamm cBMHUEBOro BUpobHuuTea [19, 20].

OCHOBHe [Xepeno HagXOOXKEHHsS! CBUHLIKD B MOMO-
KO Ta iHWi XapyoBi NPOAYKTN — Yepe3 CBUHLIEBUIA Npunii
meTaneBunx GaHok. KoHLeHTpauis CBUHLIO Y NpoaykTax,
po3cdacoBaHNX B MeTanesil Tapi, BULLE, HXX Y CKNSAHIN.
®pykTn 1 0BOMI, O BMPOLLYIOTLCS B panioHax, 3abpya-
HEHUX BUKMOAMU BaXKUX MeTaniB, MOXyTb OyTu
3abpyaHeHi cBuHuem [21-23].

TakMM YMHOM, HUWHI MOLUMPEHICTb CBUHLIKD B MiCLSX
iCHYBaHHS NMOAMHU HOCUTL rmobanbHuii xapaktep. Ceu-
Helb 3acTOCOBYeETbCA B MirMeHTax, dapbax, npwnoi,
KpuwiTani, 6oenpunacax, kepamiyHiin rnasypi, toBenipHux
BMUpobax, irpallkax, KocMeTuLi Ta B HapoaHin MeanLMHI.

MoTpannsaioun B NOBITPSA, BOAY, [PYHT, POCHAWHHI
Ta TBapWHHI opraHiaMu, Xap4oBi NPOAYKTM 3a NPSAMUMU
Ta onocepeakoBaHMMMU MirpalinHUMKM NaHLUoramm Ceu-
Helub CrpaBnsie KOMMIEKCHWA i KOMGiHOBaHWA BNNVB
Ha opraHi3aM NanHN.

LLinaxamMmy HagxoOXXeHHS1 CBUHLIO B OpraHiaMm NoAMHN
3 00'eKkTiB [OOBKINNA € iHransuinHuiA (aepo3onbHui),
nepopanbHUi (eHTepanbHWi) i TpPaHCKyTaHHWA, BuUBe-
OEHHSI XX CBUHLIO 3OIACHIOETLCS MEPEBAaXHO 3 Ceveto,
dekanismmn, NOTOM, CIIMHOIO.

3ybn € 3py4yHMM OG’'€KTOM ANsi OLiHKM PIiBHSI HaKo-
NMUYEHHS CBUHLIIO, OdHaK € Jesiki TPYAHOLLi, OCKiMnbKu
MeTan HepiBHOMIPHO PO3NoAinseTbcs B TKaHWMHAX, Lo
3anexuTb Big psay dakTopie (Tvn 3y6a, Bik, npodecisi
NOAVHK Ta iH.) [24].

AHanizytoun paHi nitepatypu, cnig 3asHaunTv, WO
Hanbinblle ekcnepMMeHTanbHUX i KMiHiYHUX PoGIT npu-
CBSIYEHO BMBYEHHIO emani 3y6iB nig BNNMBOM HaanuLi-
KOBOTO HafXOOXXEHHsI [0 OpraHiamy KomOiHauil BaXKmx
meTanie [25]. OgHak OKpeMO He BMBYEHi 3MiHW B AEHTUHI
Ta UeMeHTi 3y6iB NPy XPOHIYHIN CBUHLEBIM iHTOKCUKaL,
TOMY MV BB2)XAEMO BaXKITMBUM BMBYUTM NaTtomopdorno-
riYHi 3MiHM B OEHTWHI Ta LeMeHTi 3ybiB LyypiB, eKCMOHO-
BaHMX aLETaTOM CBUHLO B Pi3Hi TEPMiHN 3aTpaBKu.

Meta po60OTM — BMBYEHHSI MOPAOMOriYHUX 3MiH
Yy OEHTUWHI Ta LeMeHTi 3ybiB LypiB B yMOBax MiABULLEHOTO
BMICTY aueTaTy CBUHLIO B Pi3Hi TEPMiHU 3aTpaBKu.

MATEPIAAU TA METOAU AOCAIAXXEHHA
Hocnign BukoHaHi Ha 36 6innx 6es3nopogHuX Lwypax-

camusix macoto 200-250 r, siki 3HaxoauMnMcst B yMOBax
BiBapil0 Ha CTaHOApPTHOMY pauioHi xapyyBaHHs. Jocnia-

surfaces of chemical devices, cable production, use
of lead glaze, grinding and storage of lead glass, pro-
duction of insecticides, lead whitewash, printing, textile
and electrical industries [16—20]. Non-ferrous metallurgy
enterprises and their industrial waste are powerful
sources of environmental pollution with various harmful
substances, including metals and their salts [14—18].

In addition to air and water, food can be one of
the sources of lead in the human body in domestic con-
ditions. Increased levels of lead have been found in
fish (especially canned fish, due to the peculiarities
of canning technology), meat, apples, nuts, rice, tea,
and coffee, which is obviously due to contamination of
food with herbicides and lead production waste [19, 20].

The main source of lead in milk and other food
products is through lead solder in metal cans. The con-
centration of lead in foods packaged in metal containers
is higher than in glass. Fruits and vegetables grown
in areas contaminated by heavy metal emissions may
be contaminated with lead [21-23].

Thus, the prevalence of lead in human habitats is
now global. Lead is used in pigments, paints, solders,
crystal, ammunition, ceramic glazes, jewelry, toys,
cosmetics, and traditional medicine.

When lead enters the air, water, soil, plant and
animal organisms, and food through direct and indirect
migration chains, it has a complex and combined
effect on the human body.

The ways lead enters the human body from environ-
mental objects are inhalation (aerosol), oral (enteric)
and transcutaneous, while lead is excreted mainly
in urine, feces, sweat, and saliva.

Teeth are a convenient object for assessing the
level of lead accumulation, but there are a number
of difficulties, since the metal is unevenly distributed
in tissues, which depends on a number of factors
(type of tooth, age, occupation, etc.) [24].

Analyzing the literature data, it should be noted
that most experimental and clinical studies are devoted
to the study of tooth enamel under the influence of
excessive intake of a combination of heavy metals [25].
However, changes in dentin and cementum of teeth
under chronic lead intoxication have not been studied
separately, so we considered it important to study
pathomorphological changes in dentin and cementum
of rats exposed to lead acetate at different times
of exposure.

Objective. To study morphological changes in dentin
and cementum of rat teeth under conditions of increased
lead acetate content at different periods of dressing.

MATERIALS AND METHODS
The experiments were performed on 36 white outbred

male rats weighing 200-250 g, which were kept in
a vivarium on a standard diet. The study was conducted
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XKEHHsI NPOBOAUNY 3 OOTPUMAHHAM MiXHapOOHUX NPUH-
uunis €BpoNencbkoi KOHBEHLIT Npo 3axucT XpebeTHMx
TBapwH Ta BiAMNOBIAHO A0 «3aranbHUX ETUYHUX NpaBuI
EKCNEePUMEHTIB Hag TBapuHaMny, 3aTeepakeHnx | Hauio-
HanbHUM KoHrpecom 3 GioeTmku 20.10.2001 (M. KuiB)
Ta 3akoHy YkpaiHu «[1po 3axucT TBapwH Bif XXOPCTOKOro
nosompxkeHHa» Ne 3477-1V Big 21.02.2006 p.

TBapuHu Oynu posnogineHi Ha 2 rpynu: 1-wa —
KOHTporbHa (12 wypiB), 340POBI TBAPUHW NiCcNsl KapaH-
TUHY, OTPpUMYBanNu 3BUYaNHY NWTHY BOdy Ta 2-ra rpyna
(24 wypu) — TBapuHW OTpUMYBanu auetaTr CBUHLIO
y Aosi 10 mr/kr macu Tina y Bumsagi 1% posymHy iHTpa-
ractpanbHO i3 MUTHOK BOOOK LWOAHA. Y Apyrin rpyni
BMAINeHo 3 nmigrpynu (no 8 wypis y KOXHiln) 3a TepMiHamu
3atpaBkm 1, 2 ta 3 micaui. MNicna 3akiHYEHHA KOXHOrO
TEPMiHY CMOCTEPEXEHHS MPOBOAMNN €BTaHasilo TBapuH
nig XxrnopodOpMHMM HapKO30M LUMSXOM TOTarbHOro
KPOBOMYCKaHHs i3 cepud. 3 HWKHBOI Lenenu BUAINANM
roMoreHaTn TBepaMX TKaHuH 3y6iB, SKi dikcyBanu
y 1% po3uuHi HenTpanbHoro copmaniHy. [[dekanbum-
Hauijto 3y6iB 3gincHioBanu cymiwwwio 10% po3ynHy HenT-
panbHoro dpopmMarniHy Ta 5% BOOHOINO PO34YNHY TPUXITOP-
ouTOBOI KMcnotn npotarom 4 AaHie. llicna cnupToBoi
nNpoBOAKM MaTepian niggasanu napadiHOBOI NMPOBOOKM
Ta BUIOTOBNSANW CEPINHI 3pi3n TOBLUMHOK 5-6 MKM,
3abapBneHi remaTtokCuniHoMm Ta eo3nHoM. [icTonoriyri
METOOUKM BWKOHYBanu 3a nponucamu, BUKIAgeHUMU
B NOCiGHMKaXx 3 ricTONoriYHoi TEXHIKM Ta ricToXiMmii.

OocnigkyBaHuin npenapaT niggasanu  OrnsaoBin
MiKpOCKOmMii, 3a SKOK OLiHOBanM 3aranbHU XapakTep
OyooBu TBepAMX TkaHWH 3y6iB, a TakoX HasBHICTb abo
BiACYTHICTb BTOPVMHHMX 3MiH Ta iX Xapaktep. BuyeHHs
Ta oTtorpadpyBaHHa  MikponpenapaTtis  MpOBOAMMMN
Ha mikpockoni Olympus BX-41 3 BUKOpPUCTaHHAM Mpor-
pam Olympus DP-Soft (Version 3:1).

PE3YABTATU TA X OBrTOBOPEHHS

Mpu mikpockoniyHOMY AocChigXeHHi (CBITNOBa Mikpo-
cKonisl) ricToNoriYHUX npenaparis KOHTPOMbHOI Py Ly-
piB BCTAHOBMEHO, WO CTPYKTypa TBEpAWX TKaHUH 3y6iB
He 3MiHeHa. OCHOBHa pe4oBMHA LEHTUMHY NpPOHU3aHa
6e3niv4to AEHTUHHUX KaHarnbLIB, ANS SIKUX € XapaKTEPHUM
PiBHOMIpHWI pPO3MNOA4IN, NpaBUNbHUN Xid, BiACYTHICTb
JiNsIHOK pO3LLMPEHHST ab0 3BYXXEHHS! TX NPOCBITIB (puc. 1).

in compliance with the International Principles of the
European Convention for the Protection of Vertebrate
Animals and in accordance with the «General Ethical
Rules for Animal Experiments» approved by the First
National Congress on Bioethics on 20.10.2001 (Kyiv)
and the Law of Ukraine «On Protection of Animals from
Cruelty» No. 3477-1V of 21.02.2006.

Animals were divided into 2 groups: Group 1 — control
(12 rats), healthy animals after quarantine, received
normal drinking water and Group 2 (24 rats) — animals
received lead acetate at a dose of 10 mg/kg body
weight as a 1% solution intragastrically with drinking
water daily. In the second group, 3 subgroups (8 rats
in each) were divided into 1, 2, and 3 months by the
period of exposure. At the end of each observation
period, animals were euthanized under chloroform
anesthesia by total bleeding from the heart. Dental hard
tissue homogenates were extracted from the mandible
and fixed in 1% neutral formalin solution. The teeth were
decalcified with a mixture of 10% neutral formalin solution
and 5% aqueous trichloroacetic acid solution for 4 days.
After alcohol wiring, the material was subjected to
paraffin wiring and serial sections of 56 um thickness
were made, stained with hematoxylin and eosin. Histo-
logical techniques were performed according to the
prescriptions set forth in the manuals of histological
technique and histochemistry.

The study preparation was subjected to observation
microscopy, which assessed the general structure of
the hard tissues of the teeth, as well as the presence
or absence of secondary changes and their nature.
The study and photographing of micro preparations
was carried out on an Olympus BX-41 microscope
using Olympus DP-Soft software (Version 3:1).

RESULTS AND DISCUSSION

Microscopic examination (light microscopy) of histo-
logical preparations of the control group of rats revealed
that the structure of the hard tissues of the teeth was not
changed. The basic substance of dentin is permeated
with many dentinal tubules, which are characterized by
uniform distribution, correct course, and the absence of
areas of expansion or contraction of their lumens (Fig. 1).

Puc.1. MikpodoTo AeHTUHY TBepANX TKaHWH 3y6iB LypiB. [pyna KOHTponto.
OcHOBHa peyvoBMHa AEHTUHY NPOHM3aHa AEHTUHHUMW KaHanbLsSMU, ANs SKUX XapakTepHWUI piIBHOMIPHWIA po3nogin, NpaBuilbHUNA Xif,
BiJCYTHICTb AINAHOK pO3LMPEHHst abo 3BY>XEHHS MPOCBITIB (CTPinkx). 3abapBneHHss reMaToKCUmiHOM Ta eo3nHoM, X200
Fig. 1. Microphotograph of dentin of hard tissues of rat teeth. Control group.
The main substance of dentin is permeated by dentinal tubules, which are characterized by uniform distribution, correct course,
and the absence of areas of lumen expansion or contraction (arrows). Hematoxylin and eosin staining. x200
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LiemeHT npegctaBneHuit KNiTMHHUM i 6e3KMiTUHHUM
BapiaHTamu. KniTMHHWIA LeMeHT posTalloBaHWUM Yy Bep-
XiBKOBI YacTuHi KopeHsi Ta OGidpypkauii GaratokopeHe-
BMX 3y6iB, Y HbOMY MICTATBCHA LEMEHTOLMTM i LeMEHTO-
6nacTtu, Wo 3HaxogsaTecs y nakyHax (puc. 2). besknituh-
HUA LeMeHT (puc. 3) BUSIBMSETbLCA YNPOAOBX OinbLioi
YaCTVMHW KOPEHS i WWIKK 3y6a, Mae MOMITHY Ha BENIMKOMY
30iNbLUEHHI WapyBaTiCTb | He MiCTUTb LLIEMEHTOLMUTIB.

Cement is represented by cellular and cell-free
variants. Cellular cementum is located in the apical
part of the root and the bifurcation of multi-rooted teeth,
it contains cementocytes and cementoblasts located
in the lacunae (Fig. 2). Cell-free cementum (Fig. 3)
is found along most of the root and neck of the tooth,
has a visible layering at high magnification and does not
contain cementocytes.

Puc. 2. MikpodoTo LeMeHTy TBepAMX TKaHWH 3y6iB LLypiB.
pyna koHTponto. KniTMHHUIA LEMEHT BEPXIBKOBOT YaCTUHU
KOPEHSI MICTUTb LieMEHTOLMTU Ta LeMeHTobnacTu,

L0 3HaxXoAATbCS Y NakyHax (CTpinku).
3abapBrneHHsi reMaTokcuniHoOM Ta eo3nmHoM, x100
Fig. 2. Microphotograph of cement of hard tissues of rat teeth.
Control group. The cellular cementum of the root apex contains
cementocytes and cementoblasts located in the lacunae (arrows).
Hematoxylin and eosin staining. x100

TakuM 4MHOM, MOPMOMOrYHUMKN  OOCHILKEHHAMMN
BCTa@HOBMEHO, WO Yy rPyni KOHTPOMK CTPYKTypa romo-
reHatiB TBepaMX TKaHWH 3y6iB LLypiB BignoBigae HOpMi.

Yepes 1 micaupb Big MovaTKy eKCnepuMEHTY Mop-
donoriyHo BUAMMI 3MiHN y OyOoBi AEHTUHY — BU3Haya-
€TbCA HENpaBWMbHUIA (3BUBUCTWUI) XiA OEHTUHHUX Ka-
HanbUiB 3 AiNsgHKaMu iX po3LWMpPeHb i 3BYy>KEHb Ha BCbOMY
npoTs3i. Ha HeBenukux QinsHkax AEHTUHHOIO MaTpuKCy
KaHanbui He BuAUMI 30BciM. MicussMm B OCHOBHIN
PEYOBWHI OEHTUHY BU3HAYaKOTLCS KYMSACTi CTPYKTYpU —
rnobynu (puc. 4).

a

/

Puc. 3. MikpodoTo LemMeHTy TBepAMX TKaHWH 3y6iB LLypiB.
Ipyna koHTponto. Be3kniTUHHWI LEMEHT (TOHKa CTpinka)
Ha Mexi 3 KNITUHHUM (TOBCTa CTpinka).
3abapBrneHHsi reMaTokcuniHOM Ta eo3nmHoM, x200
Fig. 3. Microphotograph of cement of hard tissues of rat teeth.
Control group. Cell-free cement (thin arrow) on the border
with cellular cement (thick arrow).

Hematoxylin and eosin staining. x200

Thus, morphological studies have established that
in the control group the structure of hard tissue homo-
genates of rat teeth corresponds to the norm.

After 1 month from the beginning of the experi-
ment, morphologically visible changes in the structure
of dentin are determined by the irregular (tortuous) course
of dentinal tubules with areas of their expansion and
contraction throughout. In small areas of the dentinal
matrix, tubules are not visible at all. In some places in
the main substance of dentin, spherical structures —
globules are determined (Fig. 4).

Puc. 4. MikpodoTo AeHTUHY TBepaMX TkaHUH 3y6iB LypiB Yepes 1 Micsub. B OCHOBHI pe4OBWHI AEHTUHY BU3HAYaOTLCSA
KynsiCTi CTPYKTYpu — rnobynu (cTpinku). 3abapBneHHs reMaTokCuniHoM Ta eo3nHom, x200
Fig. 4. Microphotograph of dentin of hard tissues of rat teeth. 1 month. Globular structures — globules (arrows)
are identified in the basic substance of dentin. Hematoxylin and eosin staining. x200
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Y UeMeHTi, po3TalloBaHOMY Ha 30BHILLUHIA NOBEPXHI

KOpeHsi i B TOBLUi MepiofoHTanbHOI 3B’A3KM BU3HAYa-
I0OTbCA O3HaKW OCepefKoBOro rinepuemMeHTosy 3 YTBO-

PEHHAM LieMeHTuknen (puc. 5).

In the cement located on the outer surface of the
root and in the thickness of the periodontal ligament,
signs of focal hypercementosis with the formation of
cementitious lesions are determined (Fig. 5).

Puc. 5. MikpocdhoTo LemMeHTy TBepanx TkaHWH 3y6iB LypiB Yyepesd 1 micsiub.
OcepeakoBuii rinepLemMeHTo3 B anikarbHin YacTuHI kopeHsi 3y6a (CTpinku). 3abapBneHHs reMaToKCUiHoOM Ta eo3nHoMm, X200
Fig. 5. Microphotograph of cement of hard tissues of rat teeth. 1 month.
Focal hypercementosis in the apical part of the tooth root (arrows). Hematoxylin and eosin staining. x200

Takum YMHOM, Yepes3 MiCAUb EKCMOHYBaHHA LUypiB
aueTaTtoM CBUHLIK B [AEHTWHI BM3HA4aBCsi HenpaBWiib-
HUWA XiO OEHTUHHUX KaHanbuiB 3 iX PO3LWMPEHHSAM i 3BY-
XKEHHSIM, MiCUSAMW BOHM He Oynu BuAMMI  30BCiM,
KyNSCTi CTPYKTYpW; Yy LEMEHTi € 03HaKu OCepeakoBOro
rinepuemMeHTo3y 3 YTBOPEHHSIM OEHTUKITIB.

Yepes 2 micAui Bi novaTky eKCneprMeHTy BusiBNeHa
ocepefkoBa rinepMiHepanisauia AeHTUHY 3i CTEHO30M
Ta obniTepadieto KaHanbuiB, MiCUAMW NPOCBITU OEHTUH-
HUX KaHanbLiB 3HMKalOTb NOBHICTO. Kpim Toro, cnocrepi-
racTbCA YTBOPEHHS AEHTUKMIB Pi3HMX PO3MIpiB W oka-
nizauii. Y uemeHTi BM3Ha4yaeTbcA 30iNbLUEHHSA 1A0ro
TOBLUMHU — rinepuemeHTo3. Hanbinbl macmBHe Haluapy-
BaHH$ LIEeMEHTY BiA3HAYa€eTbCA Y BEPXIBKU KOPEHS, TYT Xe
iHOOi 3ycTpiyalTbCs LEeMeHTUKNi. Y 4acTuHi cnocte-
pexeHb BMOHO OECTPYKUil0 LEeMEHTY 3 4aCTKOBMM MNOro
BigLLIApyBaHHAM Big AEHTUHY (puc. 6).

Thus, after a month of exposure of rats to lead
acetate, the dentin showed irregular dentinal tubules
with their dilation and contraction, in some places they
were not visible at all, spherical structures; in the cement
there were signs of focal hypercementosis with the
formation of denticles.

After 2 months from the beginning of the experiment,
focal hypermineralization of dentin with tubular stenosis
and obliteration was detected, in some places the lumens
of dentinal tubules disappeared completely. In addition,
the formation of denticles of various sizes and locali-
zation is observed. An increase in cement thickness
is detected in the cement — hypercementosis. The most
massive cementum layering is noted at the root apex,
and cementicles are sometimes found here. In some
observations, cementum destruction with partial detach-
ment from dentin is seen (Fig. 6).

Puc. 6. MikpohoTO LieMeHTy TBepANX TKaHWH 3ybiB LLypiB. 2-7 MicsLb.
BupaxeHui rinepuemMeHTo3 y AinsHuUi BepxiBkn KopeHs 3y6a (cTpinka). 3abapBneHHs reMaToKCuniHOM Ta eo3nHom, x200
Fig. 6. Microphotograph of cement of hard tissues of rat teeth. 2 month.
Expressed hypercementosis in the area of the apex of the tooth root (arrow). Hematoxylin and eosin staining. x200
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Takum YmMHOM, Yepes ABa MiCALi EeKCNOHYBaHHS LLypiB
aueTtaTtoM CBUHLIO BigMideHi Bxe Oinblue BUpaXeHi
3MiHW Yy OEHTUHI M LUEeMEeHTi Y MOPIBHAHHI 3 KOHTponem
Ta NepLnm micsuem.

Micna 3akiHYeHHs TPbOX MICSLIB BiA nMoyaTky ekcne-
PUMEHTY B AEHTWHI 3MiHW CTalTb HaWbinbLl Bupaxe-
HUMU Y MOPIBHSAHHI 3 MONepefHiMN TEpMiHaMK eKkcrnepu-
MeHTy. Ha mexi AeHTuHy i3 nynbnot BigknagaeTbcs
3aMicHMA OeHTUH. Buaensetbca Moro rinepmiHepani-
3auia 3i cTeHo30M i obniTepauielo KaHanbLiB, BHACMiOoK
4YOro MPOCBITM OEHTUHHUX KaHamnbLiB He BU3HA4YalTbCs
30BCiM (puc. 7).

3ycTpivaloTbCca OiNsAHKM OEHTWHY, e nepeBaxarTb
30HM CUIIbHOTO PO3PIAXEHHS [OEHTUHHUX KaHanbLiB,
a MiCUSAMW [OEHTVMH XapaKTepu3yeTbCs «rnobynspHO»
CTPYKTYpOI0. B yCix 30Hax AeHTVHY BUSIBNAIOTLCA ABMLLA
AeMiHepanisauii ¥ BorHuwa gectpykuii (puc. 8).

" ——

Puc. 7. MikpodoTo AeHTUHY TBEpAMX TkaHUH 3y6iB LypiB.
3-11 micaup. MinepmiHepanisawis AeHTUHY 3i CTEHO30M
Ta obniTepadieto KaHanbLiB (CTPINKK).
3abapsneHHs 3a BaH MN3oHom, x200
Fig. 7. Microphotograph of dentin of hard tissues of rat teeth.
3 months. Hypermineralization of dentin with stenosis
and tubular obliteration (arrows). Van Gieson stain. x200

Y UeMeHTi BU3Ha4YaEeTbCs rinepLeMeHTos, npu Lbomy
BiH HOCUTb XapakTep nokanbHoro abo AudysHoro.
OundpysHuin rinepuemMeHTo3, Ha BiAMIHY Big FOKanbHOro,
XapakTepusyeTbCs HagMIpHMM BigKNagaHHAM LEMEHTY
Nno YcCill MoOBepXxHi KopeHs. B AinsgHUi BepxiBkM KOpeHs
BM3HAYalOTbCA MACWBHI HallapyBaHHA LIEMEHTY, Mo
nepudepii  AKoro BM3HAYaETLCS BiAKNagaHHA OCTeo-
uemeHTy. TakoxX y LeMeHTi BUSBNSTbCS ABvLa AeMiHe-
panisauii i AINAHKW AOecTpyKuii, MOoro CTpykTypa Mae
lapyBatuin BUrNsA4, 3ycTpivarTbcs uemeHTukni. Mic-
USAMKU BiO3HAYaAETLCA PO3CMOKTYBAHHA LIEMEHTY i MOro
BiAWapyBaHHs Big AeHTUHY (puc. 9).

TakMM 4YmHOM, nicnA TPbOX MICALIB E€KCMOHYyBaHHS
LypiB aueTaToM CBUHLIO BUSIBMEHI 3HAYHi MOpdOnorivHi
3MiHW B MOPIHAHHI 3 KOHTpOMeM i JpyrMm Mmicsuem
3aTpaBnioBaHHA. Y OEHTUHI € BUPaXKeHi CTPYKTYPHI 3MiHW
Yy AEHTUHHMX KaHanbuAX 3 sBMLWAMW AeMiHepanisauii
i BOTHMLLL@MKN OEeCTPYKUil B yCiX 30HaX; y LeMeHTi BMU3Ha-
YaeTbCs rinepuemMeHTo3, MiCLUsMU  PO3CMOKTYBaHHS,
BigLWapoByBaHHSA Big AEHTUHY.

Thus, after two months of exposure of rats to lead
acetate, more pronounced changes in dentin and
cement were observed compared to the control and
the first month.

After 3 months from the beginning of the experiment,
the changes in dentin are the most pronounced compa-
red to the previous periods of the experiment. Replace-
ment dentin is deposited at the border of dentin and
pulp. Its hypermineralization with tubular stenosis and
obliteration is detected, as a result of which the lumens
of the dentinal tubules are not determined at all (Fig. 7).

There are areas of dentin where zones of strong
dilution of dentinal tubules prevail, and in some places
dentin is characterized by a «globular» structure.
In all areas of dentin, demineralization and foci of
destruction are detected (Fig. 8).

Puc. 8. MikpohoTo AeHTUHY TBEpPAUX TKaHUH 3y6iB LLypiB.
3- Micsiub. [JeHTUH i3 30HaMW PO3PiMAKEHHS AEHTUHHUX
KaHanbLiB i AinsHKaMu AecTpyKuii (cTpinka).
3abapBreHHs reMaTokcuniHoOM Ta eo3nHoM, X200
Fig. 8. Micrograph of dentin of hard tissues of rat teeth.

3 months of age. Dentin with areas of dentinal tubule thinning
and areas of destruction (arrow).

Hematoxylin and eosin staining. x200

Hypercementosis is detected in the cement, and
it is localized or diffuse. Diffuse hypercementosis, in
contrast to local, is characterized by excessive cemen-
tum deposition over the entire root surface. In the area
of the root apex, massive layers of cement are detected,
along the periphery of which osteocement deposition
is determined. Also, demineralization and areas of
destruction are detected in the cement, its structure
has a layered appearance, cementum cules are found.
In some places, cement resorption and its detachment
from dentin are noted (Fig. 9).

Thus, after 3 months of exposure of rats to lead
acetate, significant morphological changes were detec-
ted in comparison with the control and 2 months of
exposure. In dentin, there are pronounced structural
changes in dentinal tubules with demineralization and
foci of destruction in all areas; hypercementosis, resorp-
tion, and exfoliation from dentin are detected in cement.
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Puc. 9. MikpodoTo LemeHTy TBepanx TKaHWH 3y6iB LypiB. 3-i MicsUb. [iNepLeMeHTo3 BEpXiBKM KOPEeHs (TOHKa CTpinka).
YacTkoBe BigLlapyBaHHs LEMEHTY Bi AeHTUHY (TOBCTI cTpinku). 3abapenexHs 3a BaH NizoHom, x200
Fig. 9. Micrograph of cementum of hard tissues of rat teeth. 3 month. Hypercementosis of the root apex (thin arrow).
Partial detachment of cementum from dentin (thick arrows). Van Gieson stain. x200

BUCHOBKH

TakvM YMHOM, B pesynbraTti NpoBeAeHUX AOCHiIKeHb
3 aHanidy mMopdonoriyHMx 3miH y AeHTuHi 3y6iB wWypis,
€KCMOHOBaHMX aLeTaToM CBUHLIO 4Yepe3 oauMH Micslb
B AEHTWHI Byno NpoCTeXeHo 3MiHU y BUMSAAI po3wmnpe-
HUX | 3BYXKEHUX OEHTUHHMX KaHanbLiB, MiCUAMW 3 HasB-
HICTIO KyNnsICTUX CTPYKTYp — rmobyn.

Yepes ABa Micsui BigMiyeHUn cTeHo3, obnitepadis
N MiCLUAMU 3HUKHEHHS MPOCBITY AEHTUHHMX KaHanbuiB,
crnocTepiranocst yTBOPeHHS AeHTUkNiB. Yepes Tpu micadi
naTtornorivHi 3amiHM Oynu Ginbl BUpaxeHi, Ha Mexi OeH-
TUHY 3 NynNbnot BiALAPOBYETbCHA 3aMiCHUA OEHTUH
y 3B’A3Ky 3 0ro rinepmiHepanisadieto, 4EHTUHHI KaHanbLj
XapaKTepuaylTbCa MobynsapHO0 CTPYKTYPOID, HasiBHi
ABVLLA AemiHepanisauii 1 ocepeaKoBol AeCTPYKL;i.

Y uemeHTi 3ybiB 4epes oamH MicAub Byno BMSBNEHO
03HaKM 0CepefKoBOro rinepLeMeHTo3y 3 YTBOPEHHAM
LemMeHTMkniB. Yepes aBa Micsui BigMiYeHO 36imnblUeHHS
TOBLUMHU LIEMEHTY — rinepLuemMeHTOo3, AeCTPYKLis 3 YyacT-
KOBMM MOro BiglwapyBaHHSAM Big AeHTUHY. Yepes Tpu Mi-
cAui rinepuemMeHTo3 nocunioBasca i OyB y BurmsAgi
nokaneHoro abo audpy3Horo, B AinsHLUi BEPXiBOK Kope-
HiB Oyno BigMiYeHO BiOKNAOEHHA  OCTEOLEMEHTY,
ABMLLA AemiHepanisauii h AecTpykuii.

MaTtomopdonorivyHi 3MiHW y TBEpAMX TKaHWHax 3ybis
LypiB cBig4aTb Npo LWKIANUBY Ait0 aueTaTy CBUHLIO,
LLIO CTBOPIOE Kapi€eCOreHHy CUTyauilo i Cnpusie po3BUTKY
Kapio3HOro npouecy.
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CONCLUSIONS

Thus, as a result of the studies on the analysis of
morphological changes in the dentin of the teeth of rats
exposed to lead acetate, changes in the form of dilated
and narrowed dentinal tubules, in some places with
the presence of spherical structures — globules, were
observed in the dentin after one month.

Two months later, stenosis, obliteration and disappea-
rance of the lumen of the dentinal tubules were noted, and
the formation of denticles was observed. Three months
later, the pathological changes were more pronounced,
at the border of dentin and pulp, replacement dentin
exfoliated due to its hypermineralization, dentinal tubules
were characterized by a globular structure, deminerali-
zation and focal destruction were observed.

After 1 month, signs of focal hypercementosis with
the formation of cementitious lesions were detected in
the dental cementum. After 2 months, an increase
in cement thickness was noted — hypercementosis,
destruction with partial detachment from dentin.

After 3 months, hypercementosis increased and
was localized or diffuse, osteocementum deposition,
demineralization and destruction were noted in the area
of the root apices.

Pathomorphological changes in the hard tissues
of rat teeth indicate the harmful effect of lead acetate,
which creates a cariesogenic situation and promotes
the development of the carious process.
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Prospects for further research

Lead is an environmentally persistent toxin, has a polytropic

effect,

causing neurological, hematological, cardiovascular,

reproductive, immune pathology, diseases of the gastrointesti-
nal tract, as well as diseases of the organs of the oral cavity
and, in particular, the hard tissues of the teeth.

OpuwuriHanbHi 4oCnigpKeHHSs

Original research


https://doi.org/10.4103/1463-1741.53358
https://doi.org/10.1007/s12291-011-0122-6
https://doi.org/10.1016/0048-9697(95)05053-1
https://doi.org/10.1080/00039899909602489
https://doi.org/10.1016/s0300-483x(02)00082-3
https://doi.org/10.4103/1463-1741.53358
https://doi.org/10.1007/s12291-011-0122-6
https://doi.org/10.1016/0048-9697(95)05053-1
https://doi.org/10.1080/00039899909602489
https://doi.org/10.1016/s0300-483x(02)00082-3

XapkiBcbkuii cTomatonorivyHmm xypHan. 2024. T. 1. Ne 1(1). C. 20-30

Kharkiv Dental Journal. 2024:1(1(1)):20-30

ISSN 3083-5607 (Online)

Wkignuei ymoBM npaui i cy4acHe HecnpusiTiiuBe eKomnoriyHe
CTaHOBULLE 3YMOBIIOKOTb  BUCOKUA  piBeHb  3abpyaHeHHs
[OBKINMS BaXKUMW MeTanamu.

MaTtomopdonoriyHi 3MiHM y TBepauMx TKaHWHax 3ybiB LiypisB
cBigyaTb MNpO LWKIANWBY Ait0 aueTaTy CBMHLO, LWO CTBOPHOE
KapieCcoreHHy CuTyalLlito i CpUsie po3BUTKY Kapio3HOTO NpoLiecy.
Ponb conen cBUHLIO y PO3BUTKY NAToOMOri4YHUX MpOLEeCiB y mno-
POXHWHI poTa i, 30Kpema, TBepaMx TKaHuH 3y6iB BMBYEHa
HeAoCTaTHbO. BaxknmemMm i 4O KiHUSA He BUPILLEHUM 3anuLLaeTbCs
NUTaHHA NPO NPOMINAaKTUKy i MiKyBaHHS MOXIMBUX MOPYLUEHb
y TBepauMx TKaHuHax 3y6iB y pobiTHWKIB, siki nigaawTbes
HU3bKOO030BOMY HEraTMBHOMY BMNIMBY CBUHLIIO HA BUPOOHMLTBI.
HuHi € Benuka KinbkicTb dhapmakonoriyHMx npenapartis, Xxap-
YoBUX [06ABOK POCIMHHOMO i MiHEPanbHOIO MOXOMKEHHS, SKi
BMKOPUCTOBYIOTHCSI 3 METOIO BUBEAEHHS COMNEN CBUHLIO 3 opra-
Hi3MY, 3MEeHLUEeHHS MpOSiBiB MOro TOKCMYHOrO BMAMBY i MiABW-
LeHHs1 3aranbHobionoriyHoi pe3ncTeHTHOCTI opraHiamy. [Npote
KogeH i3 3acobiB NpodinakTky i NikyBaHHS CBUHLEBOI iHTOK-
cvkauii pasoM 3 MO3UTUBHMMU SIKOCTSIMW, He no3baBneHui
HeaormikiB, LWO 3YMOBMIOE aKTYMbHICTb MOLLYKY, PO3PO6KM
i anpobaLii HoBMXx 6e3neYHnX i ePeKTUBHUX 3acObiIB.

KoHAIKT iHTepecis

ABTOpU 3asBNAOTL NPO BiACYTHICTb KOHMMIKTY iHTEPeCiB.
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Harmful working conditions and the current unfavorable
environmental situation cause a high level of environmental
pollution with heavy metals.
Pathomorphological changes in the hard tissues of the teeth
of rats testify to the harmful effect of lead acetate, which
creates a cariogenic situation and contributes to the develop-
ment of the carious process.
The role of lead salts in the development of pathological
processes in the oral cavity and, in particular, the hard tissues
of the teeth, has not been sufficiently studied. The issue of
prevention and treatment of possible disorders in the hard
tissues of the teeth of workers who are exposed to low-dose
negative effects of lead at work remains an important and
not fully resolved issue.

Currently, there is a large number of pharmacological prepa-
rations, nutritional supplements of plant and mineral origin,
which are used to remove lead salts from the body, reduce
the manifestations of its toxic effects and increase the general
biological resistance of the body. However, none of the means
of prevention and treatment of lead intoxication, along with
positive qualities, is not without shortcomings, which determines
the urgency of the search, development and approval of
new safe and effective means.
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KAlo4oBi cAoBa: PE3IOME

npodinakTuku kapiecy, anucnnasis cnony4-  AKTyanbHicTb. EHOoreHHuid Wwnsx npodinaktuku kapiecy, ocobnueo B nepiog dop-
HOI TKaHWHW, piBEeHb KamnbLild B KPOBi,  MyBaHHsS TBepAMX TkaHuH 3ybiB, Bigirpae Habarato Ginbly ponb, HiX Yy nepiog, konu
doccopHuii 0bMmiH, AiTM paHHboro Biky, 3ybu Bxe cdopmysBanucs. Came eHpgoreHHa npodinakTuka [O3BONSE Hagani matu
BTOPWUHHA eHAoreHHa npodinakTuka. Ginbll BMCOKUIA pPiBEHb PE3UCTEHTHOCTI [0 Kapiecy. 3acTocyBaHHs npenapartis
KanbLito Ta docdopy B pamkax nporpam npodpinakTuky Kapiecy BU3HAETbCA OOHUM
i3 HallebeKTMBHILMX cnocobiB nonepeaXeHHsi 4aHoi NaTonorii.

3a [JaHMMKM BITYM3HSIHUX Ta 3aKOPAOHHWX BYEHWUX-CTOMATOSOrB HeopraHivHi goc-
dopHOKanbLUieBi npenapaTty, WO BBOASATLCA B KapiECOreHHW pauioH, CnpusioTb
lepmar Ceimnanra learigHa 3HVKEHHIO MOKa3HUKIB Kapiecy 3y6iB.

XapKiBCbKU HaLioHanbHUA yHIBEPCUTET  MeTa po60TH — BUBYEHHS KanbLi-hochopHOro 06MiHy y AiTei paHHLOro Biky Ha Thi
imeHi B.H. KapasiHa MiHicTepcTBa ocBiTh aucnnasii cnony4yHoi TKaHUHW.

AAS KOpecnoHAEeHL:

i Hayku YkpaiHu; Matepianu Ta metogu. Ha aucnaHcepHomy cnoctepexeHHi 6yno 39 giten (ocHoBHa

maiijaH CsoGoau, Gya. 4, M. Xapkie, rpyna) sig 1 poky 2 MiC. A0 3 POKIB 3 MHOXMHHUM KapiecoM Ta 3 ycKrnagHeHuMu ¢op-

YkpaiHa, 61022; Mamu Kapiecy Ha Tri FeHEeTUYHO 3yMOBIEHOT NaTonorii CoMyYHOT TKaHWHU.

e-mail: germansi1964@gmail.com KoHTponbHy rpyny cknanu aitn (35 oci6) 6e3 comatnyHol natonorii (340poB.i) 3 Kapi-
€COM Ta 3 ycknagHeHumu cpopmamu kapiecy. [iarHo3 Aucnnasisa CnofyyYyHoi TKaHWHK

© fpoweHko O.I7, HikoHos A.fO., LM SiTAM OCHOBHOT rpynu Gyno BCTAHOBMEHO MiKapsMU-reHeTUKamMu.

lepman C.1., 2024. LitTn oBox rpyn Gynu posnogineHi Ha 4oTUpKM rpynu, 3anexHo Big Biky. [o 1-i rpynu

yBiiwno 7 giten sikom Big 14 go 18 wmic.; y 2-ry — 8 piten Bikom Big 19 go 23 wmic,;
y 3-Tio — 7 giTen BikoMm Big 24 go 29 wmic., Ta y 4-ty — 17 giten Bikom Big 30 oo 36 mic.
OTxe, HanbinbLy rpyny (17 ocib) craHoBunu aitu Big 30 oo 36 mic.

Litam nposoannu GioximiyHi ocnigKeHHs KpoBi Ta cedi Ha BMICT Ta BUBELEHHS Karb-
uito Ta pocdopy.

PesynbraTty Ta ix 06roBopeHHs. Y pesynbsrati npoBegeHnx oChiaAXeHb BCTAHOBMEHO,
Lo piBeHb KanbLito Ta docdopy B KpOBi Y AiTen y BCiX BIKOBMX rpynax Taki: piBeHb
KanbLito B KpoBi Yy AiTen Bikom 14—18 MicsiLiB y KOHTponbHin rpyni ctaHosms 2,31 + 0,07,
B OCHOBHIN — 2,42 + 0,14. PiBeHb Kkanbujlo B KpoBi Yy AiTe Bikom 19-23 micsaui
Yy KOHTPOMbHIi rpyni ctaHosuB 2,31 + 0,08, B ocHoBHIn — 2,41 + 0,11, piBeHb kanbLito
B KpOBi Yy AiTen Bikom 24-29 micAuiB y KOHTPOMbHiA rpyni ctaHosuB 2,39 + 0,10,
B OCHOBHin — 2,35 + 0,12, piBeHb Kanbuito B kpoBi y Aiten Bikom 30-36 wmicsauis
Yy KOHTpOnbHin rpyni — 2,32 + 0,11, B ocHoBHin rpyni — 2,35 £ 0,07.

Y pesynbraTi NpoBeAeHWX AOCNiMKeHb AiTel KOHTPOMNbHOI Ta OCHOBHOI rpyn BiKOM
Big 14 po 30 micauiB MM oTpumanu Jdadi, sKi BignosigatTb i3ioNOrivHin HOpMI
(Bmict Ca B kpoBi B HOpMi — 2,20-2,70 mmonb/n, BMicT P y kpoBi — 1,45-1,78 mm/n).
[ns xapaktepuctuku ctaHy cdocdopHoro obMiHy HeobxiaHO BpaxoByBaTW CriBBIgHO-
LWeHHS KiNMbKOCTI KanbLilo Ta docdopy y cupoBaTLi KpoBi Ta cedi. HeBmkopuctaHum
opraHiamom ¢hoccop Ta HaAMLLIOK KanbLito BUBOOUTLCS i3 cedveto.

TakMMm 4nHOM, Ha Hawy A[yMKYy, NPU3HaYeHHs npenapaTiB Kanbuito Ta docdopy
3 METOK MPOBEAEHHs BTOPUHHOI €HAOreHHOI NpoddinakTukM y AiTel paHHbOro BiKY
i3 3aXBOPIOBAHHSIMU TBEPAUX TKaHWH 3y6iB Ha TMni reHeTUYHO 3yMOBMEHOi maTtomnorii
CMOMYYHOI TKaHWHW He € AOLiNbHUM, OCKiMbKM KOHLEHTpauis kanbuito Ta docdopy
B Ceui 3HWMXeHa.
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3 reHEeTMYHO 3YMOBIEHOK NaTOMOrE CMOMyYHOI TKAHWMHU HeobXiAHO BpaxoByBaTu
piBeHb BMBEOEHHS KanbLito Ta hocdopy i3 ceveto.

ApoweHko O.I., HikoHoB A.KO., Tepman C.l. [Oeski nuTaHHs KanbLUin-ochopHOro OOMiHy npu paHHbOMY
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ABSTRACT

Background. The endogenous way of caries prevention plays a much greater role
during the period of formation of hard tissues of teeth than during the period of
teeth that have already formed. The endogenous prevention allows to have a higher
level of caries resistance in the future. The use of calcium and phosphorus prepa-
rations as part of caries prevention programs is recognized as one of the most
effective ways to prevent this pathology.

Inorganic phosphorus-calcium preparations, which are introduced into the cariogenic
diet contribute to the reduction of dental caries [15, 16].

Purpose — the aim of our study was to research calcium-phosphorus metabolism
in young children against the background of connective tissue dysplasia.

Materials and methods. At the dispensary observation were 39 children (the main
group) aged 1 year and 2 months up to 3 years old with multiple caries and with
complicated forms of caries against the background of genetically determined
connective tissue pathology.

The control group consisted of children without somatic pathology (healthy), with caries
and with complicated forms of caries, their number was 35 children. These children
of the main group were diagnosed with connective tissue dysplasia by doctors and
geneticists.

All children were divided into four groups, depending on age. The 1%t group included
7 children aged 14 to 18 months; in the 2 — 8 children aged 19 to 23 months;
in the 39 — 7 children aged 24 to 29 months, and in the 4" — 17 children aged
30 to 36 months. So, the largest group (17 people) consisted of children aged
30 to 36 months.

Children were subjected to biochemical tests of blood and urine for the content
and excretion of calcium and phosphorus.

Results and their discussion. As a result of the conducted research, it was establi-
shed that the level of calcium and phosphorus in the blood of children in all age
groups is as follows: the level of calcium in the blood of children aged 14—18 months
in the control group was 2.31 + 0.07, in the main group — 2.42 + 0.14. the level of
calcium in the blood of children aged 19-23 months in the control group was 2.31 + 0.08,
in the primary — 2.41 + 0.11, the level of calcium in the blood of children aged
24-29 months in the control group was 2.39 + 0.10, in the main group — 2.35 + 0.12,
the level of calcium in the blood of children aged 30-36 months in the control group —
2.32 £ 0.11, in the main group — 2.35 + 0.07.

As a result of research conducted on children of the control and main groups
aged from 14 to 30 months, we obtained data that correspond to the physiological
norm (the content of Ca in the blood is within the norm - 2.20-2.70 mmol/l,
the content of P in the blood — 1.45-1.78 mm/l).

To characterize the state of phosphorus metabolism, it is necessary to take into
account the ratio of the amount of calcium and phosphorus in blood serum and
urine. Unused phosphorus is excreted in the urine. Excess calcium is excreted
from the body with urine.

Thus, in our opinion, the appointment of calcium and phosphorus preparations for
the purpose of secondary endogenous prevention in young children with diseases
of the hard tissues of the teeth against the background of genetically determined
pathology of the connective tissue is not appropriate, because the concentration
of calcium and phosphorus in the urine is reduced.

Conclusions. When conducting endogenous prophylaxis in young children with
genetically determined connective tissue pathology, it is necessary to take into
account the level of calcium and phosphorus in the urine.

Yaroshenko OG, Nikonov AYu, Herman SI. Some issues of calcium-phosphorus metabolism in early
childhood caries on the background of genetic pathology. Kharkiv Dental Journal. 2024;1(1(1)):31-39.
DOI: https://doi.org/10.26565/3083-5607-2024-1-04
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BCTYN

Kapiec 3y6iB y fiTel 3anuwaetbcst npobnemoto cro-
MaTonorii CbOrofAeHHs, AK B YKpaiHi, Tak i B iHLUMX KpaiHax
CBiTy. 32 OCTaHHIMU JAHVMMM BIiTYU3HSAHMX Ta 3apyOiKHUX
aBToOpIB, Ha 3MiHY YAIBMEHb Npo Te, WO Yy AiTen 4o 3-X pokiB
Kapiec 3ybiB BMHWKaE Bkpaw pigko, NPUALLNM AaHi npo
Mnoro nowmpeHictb Ao 62% cepen ManiokiB 40 2-X pokiB
i 70,3-85,5% cepen mantokiB 3-x pokiB. 3axBOptoBaHIiCTb
Ha Kapiec 3ybiB y AiTelt MonoaLworo Biky B KpaiHax CBITY
Ta N B YKpaiHi 3anuwaeTbCca BUCOKOK i ii piBEHb Mae
TeHaeHUito Ao 36inbleHHs [1-3].

Y 3B’A3Ky 3 UMM npodinakTuka kapiecy 3yb6iB y giten
€ OfHiel 3 HavakTyanbHiwMx npobnem y crTomaro-
norii [4-71].

MpoTtarom GaraTbox poOKiB y CTOMaTonorii akTUBHO
obroBoptoeTbcs npobrnema npodpinakTMkn Kapiecy Ta,
6e3yMOBHO, JOCArHYTO YCNiXiB y LboMy HanpsmMky [8—10].

BaxnvMBow NaHKoOW Yy LUbOMY MWUTaHHI € [oTpu-
MaHHS OCHOBHOrO npaBuna meauumHu «Non nocere»
(He Hawkogp!). Tomy [0 nNpuU3HaYeHHs npenaparis
3 nNpodinakTMYHO METOK MNOTPIOHO NigXoauMTU CyBOpO
aundepeHLinosaHo.

Ocob6nuBoi yBarn notpebytoTb AiTM paHHbOrO AUTS-
Yoro BiKy i3 3axXBOpHOBaHHAMW TBEPAMX TKaHWH 3y6iB
Ha Tni coMaTM4HOI NaTonorii, a came reHeTu4Ho oGyMoB-
neHoi naTonorii CNonNy4YHoI TKaHWHW.

CnonyyHoTkaHnHHa gucnnasia (CTO) — ue nopy-
LWEHHS PO3BUTKY CMOMYYHOI TKaHWHU B ebpioHanbHOMy
Ta MOCTHaTanbHOMYy nepiogax BHACMiAOK TFEHETUYHO
3MiHEHOro (ibpMHOreHe3y MO03akniTMHHOIO MaTpuKCy,
L0 NPM3BOAMTL 4O po3najy roMmeoctasy Ha TKaHUHHOMY,
OpraHHOMy Ta OpraHi3aMOBOMY pPIBHSAX Y BUMAAi Pi3HUX
MopodyHKLiOHaNbHUX AedekTiB BicLepanbHuX Ta fo-
KOMOTOPHMX OpraHiB. 3a cy4aCHUMW JaHHUMU CMoMny4YHa
TkaHuHa (CT) noe’sisaHa 3 aHoOManisiMy ekToaepmarnb-
HOro, Me3o4epMarnbHOro 1 eHOo4epManbHOro Moxoa-
XEHHs1. 3a ekToAepMarbHUM NOXOMKEHHSAM BiaOyBatoTh-
cs 3miHn 3 6oky LIHC, me3ogepmanbHumM — 3 6oky ckenerta,
XKUPOBOI Ta M’A30BOI TKAHWH, BHYTPILLHIX OpraHiB 1 o4en;
eHgodepManbHUM — NaToNoriyHi 3MiHW KULLIEYHUKA.

CtyniHb BupaxeHHs npossie OCT 3ymMoBneHun aHo-
manieto BonokoH CT — komnareHy, OCHOBHOW (pyHKLii€to
SIKOTO € MiaTpuMka dopmu, 1 enactuHy, o 3abesnedye
30aTHICTb 0O CKOPOYEHHs1 Ta po3cnabneHHs. BonokHa
konareHy HapatoTb CT MilHicTb i goBrosiyHicTb. Kona-
reHHi XBOpobM MOXYTb BMHWMKATWM HE TifMbKW BHACMiZOK
reHeTUYHMX gedpekTiB y konareHax, a W y pesynbrari
reHeTUYHMX gedekTiB, Ski BNNMBalOTb Ha GiocnHTE3, NOCT-
TpaHcnsAuinHi - Mogudikauii, cekpeuito, camo3bupaHHs
i pemogentoBaHHsl KomareHiB. YHacnigok reHeTUYHUX
nedekTiB BigbyBatoTbCa 3MiHM BioxiMiYHOT CTpYKTYpwn
Ta disn4yHMX BractTuBocTen ibpunsapHux 6inkie, LWoO
cnpusie ix crnabkocTi Ta kpuxkocTi [11-13].

EHporeHHui winax npodinakTuku Kapiecy, ocobnmeo
B nepiog opmyBaHHA TBEpAUX TKaHWH 3yb6iB, Bigirpae
HabaraTto Ginblly ponb, HiX y nepiog, konu 3ybu Bxe
copmyBanmcsa. Came eHooreHHa npodpinakTvka 403BO-
nse Hagani matM OGinbll BMCOKUA piBEHb PEe3UNCTEHT-
HOCTi [0 Kkapiecy. 3actocyBaHHs npenapaTiB KanbLito
Ta ¢poccopy B pamkax nporpam npoinakTuku Kapiecy
BU3HAETbCS OOHUM i3 HanedeKkTUBHIWMX crnocobis
nonepemXxeHHs gaHoi natonorii [14, 15].

Binomo, Wo kanbUin € OAHMM i3 FONMOBHUX KOMMO-
HEHTIB KpuUcTaniB anaTtuTiB, O CTaHOBMNATb MiHepanbHy

INTRODUCTION

Dental caries in children remains a problem of
modern dentistry, both in Ukraine and in other countries
of the world. According to the latest data from domestic
and foreign authors, the idea that dental caries occurs
extremely rarely in children under 3 years of age has
been replaced by data on its prevalence of up to 62%
among children under 2 years of age and 70.3-85.5%
among children under 3 years of age. The incidence
of dental caries in young children in countries around
the world and in Ukraine remains high and its level
tends to increase [1-3].

In this regard, the prevention of dental caries in
children is one of the most pressing problems in
dentistry [4-7].

For many years, dentistry has been actively dis-
cussing the problem of caries prevention and, of course,
progress has been made in this direction [8—10].

An important link in this issue is compliance with
the basic rule of medicine «Non nocere» (do no harm!).
Therefore, the prescription of drugs for prophylactic
purposes should be strictly differentiated.

Particular attention should be paid to young children
with dental hard tissue diseases against the back-
ground of somatic pathology, namely genetically
determined connective tissue pathology.

Connective tissue dysplasia (CTD) is a disorder of
connective tissue development in the embryonic and
postnatal periods due to genetically altered fibrino-
genesis of the extracellular matrix, which leads to
a disorder of homeostasis at the tissue, organ and
organismal levels in the form of various morphofunc-
tional defects of visceral and locomotor organs.
According to current data, connective tissue (CT) is
associated with anomalies of ectodermal, mesodermal
and endodermal origin. The ectodermal origin is asso-
ciated with changes in the central nervous system,
mesodermal — in the skeleton, adipose and muscle
tissue, internal organs and eyes; endodermal — with
pathological changes in the intestine.

The severity of CTD manifestations is due to
an abnormality of the CT fibers — collagen, whose main
function is to maintain shape, and elastin, which provides
the ability to contract and relax. Collagen fibers give
the CT its strength and durability. Collagen diseases
can occur not only as a result of genetic defects in
collagens, but also as a result of genetic defects that
affect the biosynthesis, post-translational modifications,
secretion, self-assembly, and remodeling of collagens.
As a result of genetic defects, the biochemical structure
and physical properties of fibrillar proteins change, which
contributes to their weakness and fragility [11—13].

The endogenous way of caries prevention, especially
during the formation of hard tooth tissues, plays a much
greater role than in the period of already formed teeth.
It is endogenous prevention that allows for a higher
level of caries resistance in the future. The use of calcium
and phosphorus preparations as part of caries preven-
tion programs is recognized as one of the most effective
ways to prevent this pathology [14, 15].

It is known that calcium is one of the main compo-
nents of apatite crystals, which form the mineral basis
of hard tissues of the body’s teeth and skeletal bones.
Calcium ions are integral components of biostructures:
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OCHOBY TBEpAMX TKaHWH opraHiamy 3y6iB Ta KicTok
ckeneta. loHW kanbuilo € iHTerpanbHUMU KOMMOHEH-
Tamu GioCTpyKTYp: perynioTe MeTaboniyHi npouecu
Ta isionoriyHi  dyHKLUii, peryniolTb TOHYC M’A30BOI
Ta HepBOBOi CUCTEM, Mpouecu pPoOCTy Ta LisanbHICTb
KNiTWH yCiX BUAiB TKAHWH, BNMBaOTb HAa OOMIH PEYOBUH,
3a6e3neuyoTb HOpMarnbHe 3ropTaHHS KpOBi, NiOBMLLY-
I0Tb CTiIVKICTb OpraHiamy A0 HecnpusTiMBMX akTopiB
Ta iHdekuin [14]. 3a gaHUMK BITUYM3HAHKMX Ta 3apybix-
HUX BYEHMX-CTOMATOMOrB HeOopraHiyHi  ocopHo-
KanbuieBi npenapaTtu, WO BBOAATLCS B Kapi€COreHHWUn
pauioH, CnpusitoTb 3HWXKEHHIO MOKa3HUKIB  Kapiecy
3y6is [16, 17].

MeTta po6GoTM — BMBYEHHSI KanbLUin-pocdopHoro
06MiHy Yy AiTel paHHBbOro BiKy Ha TMi CNOMyYHOTKAHWHHOT
aucnnasii (CTLO).

MATEPIAAU TA METOAU AOCAIAXEHHSA

Mig AMHaAMIYHUM KRiHIYHUM CNOCTEPEXEHHSAM 3HAXO-
annunca 39 giter Big 1 poky 2 Mic. 4o 3 pPOKiB 3 MHOXXUHHUM
Kapiecom Ta 3 yCKNagHEHHsIMW Kapiecy 3 AiarHoCTyBaH-
Ham CT[, ska Oyna BcTaHOBMNeHa nikapsMu-reHeTMKamu.

KoHTponbHy rpyny cknanu gitn (35 ocib) 6e3 coma-
TWYHOI nartonorii (30opoBi), 3 Kapiecom Ta 3 ycknagHe-
HUMM 1A0r0 hopmamm.

CTO BuABMAKOTL NPWU  HAKOMWYEHHi NaToNorivYHUX
meTaboniTis. Mpu ubomy cybcTpat peakuii (HU3bKkoMone-
KyNsipHi pe4OBUHN — aMiHOKUCIIOTW, KETOKUCNOTH, BYrne-
BOAM, rMiko3amiHornikaHn) TpaHCnopTyTbCA Yepes MeM-
OpaHu KNiTMHW | HaKoMMYyeTbCA B NnasMi Kpos.i/cevi
i BU3HA4YalOTbCA 3a AOMOMOIoH AiarHOCTUYHUX TECTiB —
MeToa ToHKoLlapoBoi xpomatorpadii (TLUX), ska 3acTo-
COBYETbCSA ONSA PO3AINEHHsT Cymilli Oyab-kux peyoBUH
Ha OKpeMi KOMMOHeHTW. bionoriyHi pignHn ngMHK
€ npuknagoMm cknagHux 3’egHadnb. TLUX cedi i kposi
npoBoAsTb Ha nnactuHax «Cop6ain» MTCX-MB 10x10.
Ha ocHOBy nnacTuHW HaHeceHun Lwap cunikarens.
Aki  3B’A3yl0My pEYOBMHY BUKOPUCTOBYHOTb KPOXMar.
MpuHUMN po3[ineHHs Ha nnacTMHax NeXuWTb Y Pi3HOMY
cTyneHi agcopbuii pe4oBUH Ha curnikareni.

Byno pocnigxeHo poboBy cewy, 3a 2-3 pobu o
NPoOBEeAEHHA LOCNIMAXKEHHS BiAMIHANM nikapcbki npena-
patu. Buanayanu nutomy Bary i pH cevi. Cevy 3 HU3bKOO
nuTomoto Barot (MeHLwe Hixx 1,005) He pocnigxysanu.

Ons gocnimxkeHb Gpann BEHO3HY KPOB HaTLlecepLe.
lMnasmy renapuHi3oBaHOi KpOBI BigAiNanu Big eputpo-
uuTiB ueHTpudyrysaHHsam (10 xBunuH npmu 3000 06./xB).
Oo 0,2 mn nnasmu popasanu 0,4 mn 95% ertaHony
ONs ocamkeHHs OinkiB.

Bci gitn 6ynu po3nogineHi Ha YoTUpW rpynu, 3anexHo
Big Biky. [lo 1-1 rpynu yBiiwno 7 Agiten BikoMm Big 14
no 18 wic.; y 2-ry — 8 piten Bikom Big 19 go 23 wmic.;
y 3-Tio — 7 piten BikoMm Big 24 go 29 wmic., Ta y 4-Ty —
17 piten Bikom Big 30 go 36 mic. OTxe, HaWbINbLLY rpyny
(17 ocib) ctaHoBunu gitu Big 30 go 36 micsuis.

Oitam npoBogunn GioximMiyHi  AOCNIOKEHHST  KPOBI
Ta cedi Ha BMICT Ta B1BeAEHHS KanbLito Ta doocdopy.

BuaHayeHHs 3aranbHOro KanbLilo B CMpoOBaTLi KpOBi
Ta cedyi npoBOOUNIM METOAOM  KONbOPOBOI  peakuil
3 opTO-Kpe3ondTaneiHkoMnekcoHom (0-KOK) [17].

3abupaHHs BEHO3HOI KpOBi MPOBOAMIN HaTLLecepLe,
npu MiHiMmansHoMy 3aaBneHHi BeHu. Y 5 npobipok goaa-
Banu no 3 mn pobo4voro po3dmHy o-KOK, no nopsigky
B KOXHY BHOCUNM pobounin KanibpyBanbHUA pPO34MH

they regulate metabolic processes and physiological
functions, regulate the tone of the muscular and
nervous systems, growth processes and cell activity
of all types of tissues, affect metabolism, ensure normal
blood clotting, and increase the body’s resistance to
adverse factors and infections [14]. According to
domestic and foreign dental scientists, inorganic
phosphorus-calcium preparations administered in the
carcinogenic diet help to reduce dental caries [16, 17].

In this regard, the aim of our study was to investi-
gate calcium-phosphorus metabolism in young children
with connective tissue dysplasia (CTD).

MATERIALS AND METHODS

Under dynamic clinical observation were 39 children
from 1 year 2 months to 3 years of age with multiple
caries and caries complications with a diagnosis of CTD.

The control group consisted of children without
somatic pathology (healthy), with caries and its compli-
cated forms, their number was 35 children. Geneticists
diagnosed these children with CTD.

The CTD is detected by the accumulation of
pathological metabolites. In this case, the substrate
of the reaction (low molecular weight substances —
amino acids, keto acids, carbohydrates, glycosamino-
glycans) is transported through the cell membranes
and accumulates in the blood/urine plasma and is
determined by diagnostic tests — the method of thin-layer
chromatography (TLC), which is used to separate
a mixture of any substances used to separate a mixture
of any substance into its individual components. Human
biological fluids are an example of complex compounds.
TLC of urine and blood is carried out on Sorbfil PTCh-PV
10x10 plates. The plate base is coated with a layer of
silica gel. Starch is used as a binding agent. The principle
of separation on the plates is based on different degrees
of adsorption of substances on silica gel.

We studied daily urine. 2-3 days before the study,
we discontinued medications. The specific gravity and
pH of urine were determined. Urine with a low specific
gravity (less than 1.005) was not examined.

Fasting venous blood was taken for the study.
Heparinized blood plasma was separated from red
blood cells by centrifugation (10 minutes at 3000 rpm).
To 0.2 ml of plasma was added 0.4 ml of 95% ethanol
to precipitate proteins.

All children were divided into four groups, depen-
ding on age. Group 1 included 7 children aged 14
to 18 months; group 2—8 children aged 19 to 23 months;
group 3—7 children aged 24 to 29 months, and group
4-17 children aged 30 to 36 months. Thus, the largest
group (17 people) consisted of children aged 30
to 36 months.

The children underwent biochemical tests of blood and
urine for calcium and phosphorus content and excretion.

The determination of total calcium in blood serum
and urine was performed by the method of color reaction
with ortho-cresol phthalein complex (o-CPC) [17].

Venous blood sampling was performed on an empty
stomach, with minimal compression of the vein.
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3 pi3HMM BMICTOM Kanbuito B kinbkocti 0,05 mn. Bwmict
npobipok nepemiwyBanu i Yepe3 5 XBUMUH BU3Ha4anu
ONTWUYHY TYCTMHY Ha (POTOENEeKTPOKONOPUMETPI i3 3e-
neHuMm doTtodinsTpoMm (goBxunHa xBuni 500-560 HMm)
y KIOBETi 3 TOBLUMHOWO Wapy 5 MM MNpOTM KOHTPOMb-
HOi npobun. KoHTponbHa npoba BUKOHyBanacst Tak
camo sk i JocnigxkyBaHa 3 [oAaBaHHAM OUCTUMbO-
BaHOi BOAM 3aMiCTb cupoBaTkM. PospaxyHok Benu
3a NpaBUIIOM NPONOPLiN.

[ns BU3Ha4YeHHs KanbLilo y cedi npoBoaunu 3abu-
paHHs 0o60oBOI ceui.

Bu3HaueHHs ioHIB KanbLilo y Cedi FpyHTYETbCS Ha TOMY;,
WO BOHM B NY>XHOMY CepefoBULLi BXOAATb Y peakLito
3 o-kpesondraneiHom, yTBOpHOUM 3abapBneHnini KoMn-
nekc. IHTeHcuBHICTb cpioneToBoro 3abapBneHHs NpPsiMO
nponopuiHa KoHUeHTpauii kanbuito B npobi. Bumipto-
BaHHS NPOBOAMMAN NpK AOBXMHI XxBWni 570-580 HM.

Peakuia 3 o-kpesondtaneiHoM ans BU3HAYEHHS
Kanbuito — «®Penicut-giarHocTuka». IHTepBan Hopmarb-
Hux 3HaveHb 0,5-7,5 mmonb/moby, AianasoH BuMiIpto-
BaHb He meHwwe 0,12, He Ginble 18,6 Mmmonb/aoby.

[na Bu3Ha4YeHHA HeopraHiyHoro docdopy y cupo-
BaTLi KpPOBi Ta ceyi BMKOPUCTOBYBanuM MeToq BigHOB-
neHHs docdopHoMonidaeHoroi kucnotu [18, 19].

MpuHUMN MeToay Takuii: Micns ocagXeHHst Ginkis
y UeHTpudpyraTi 3anuwiaeTbCs HeopraHiyHum docdop,
SIKUA NpW B3aeMogii 3 MonibaeHOBOK KUCIOTO YTBOPHOE
docdopHomonidaeHoBy kucnoty. OcTaHHs  BigHOBIO-
€TbCs1 erikoreHoM (abo Moro 3amiHHMKOM — ackopbiHOBOI
KMCMOTOK Ta iH.) O cuHboro chocopHoMonibaeHoOBOro
KOMMNIEKCY, IHTEHCMBHICTb 3abapBreHHs SKOro npsiMo
nponopuinHa KoHUeHTpauii HeopraHiyHoro docdopy
B GionoriyHomy cybcTpari.

BukopuctoByBanu Taki peaktusu: 10% posdvH Tpu-
XITOPOLTOBOI KUCMOTU, 3 H. PO34YMH CipYaHOi KUCMOTW,
2,5% po34nH MoniGaeHOBOKUCIONO aMoHit0 3 H. PO34MHi
cipyaHoi kucnotn, 5% pos3unH CcynbgiTy HaTpilo,
0,5 posunH amigony — 2,4-giamiHoceHony y 5% pos-
UYunHi cynbiTy HaTpito. OCHOBHUI CTaHAAPTHUNA PO3YMH
docdopy (B 1 n 6ianCcTMNLOBaHOI BOAM PO3YMHSAOTH
0,4387 r ogHo3awmiweHoro dpocdaty kanito, 1 mMn pos-
ynHy mictutb 0,1 mr cpocdopy). Pobounin ctaHgapTHUiA
po3unH ocdopy (80 5% Mn OCHOBHOMO PO3YMHY
docdopy gogatots 100 mn 10% po3unHy TpuxnopouTo-
BOI kMcrnotn, 1 mn posdnHy mictutb 0,0025 mr cboccopy.
CtaHgapTHURM i AOCRIAHWMA PO3YMHWU MICTUNN OOHAKOBY
KiNbKICTb KUCMOTW.

Pesynbtaty nopiBHiOBanu i3 OaHUMWU KOHTPOSbHOI
npobu Ha peakTuBMU.

lMpu BU3HayeHHi BMICTy HeopraHiyHoro docdopy
B Cedi KinbkicTb docdopy B MOMb/N, BU3HAYEHOro
kanibpoBaHMM rpadikoM, MHoxaTb Ha 10 (po3BegeHHs
cedi) i Ha piypes B niTpax, pesynbraT BUPaXaeTbcs
B MMOnb/go6 [20-22].

PE3YABTATH TA iX OBFOBOPEHHS

3a pesynsrataMy NpoBeAeHMX [AOCNiMKEHb AiTen
KOHTPOJSIbHOI Ta OCHOBHOI rpyn Bikom Big 14 o 30 mics-
LiB MW oTpumanu AaHi, SKi BignoBigaTb i3ionorivHin
Hopwmi (BmicT Ca B KkpoBi B HOpMi — 2,20—2,70 mmonb/n,
BMicT P y kpoBi — 1,45—1,78 mm/n).

[Ona xapaktepuctnku ctaHy ¢ocdOpHOro o6MiHy
HeoOXiAHO BpaxoByBaTW CMiBBiAHOLLEHHS KifbKOCTi Karb-
uito Ta docgopy y cuposaTui KpoBi Ta cevi. Hesuko-

In 5 tubes, 3 ml of the working solution of o-CPC
was added, and a working calibration solution with
a different calcium content of 0.05 ml was added to
each tube in order. The contents of the tubes were mixed
and after 5 minutes, the optical density was determined
using a photoelectrocolorimeter with a green photo-
graphic filter (wavelength 500-560 nm) in a cuvette
with a layer thickness of 5 mm against the control sample.
The control sample was prepared in the same way as
the test sample with the addition of distilled water
instead of serum. The calculation was performed
according to the rule of proportions. To determine calcium
in urine, daily urine was collected.

The determination of calcium ions in urine is based
on the fact that they react with o-cresol phthalein in
an alkaline environment to form a colored complex.
The intensity of the purple color is directly proportional
to the concentration of calcium in the sample. Measure-
ments were performed at a wavelength of 570-580 nm.
Reaction with o-cresolphthalein for the determination
of calcium — Felicite Diagnostics. The interval of normal
values is 0.5-7.5 mmol/day, the measurement range
is not less than 0.12 and not more than 18.6 mmol/day.

To determine inorganic phosphorus in blood serum
and urine, the method of reduction of phosphorus-
molybdenum acid was used [18, 19]. The principle of the
method is as follows: after the precipitation of proteins,
inorganic phosphorus remains in the centrifuge, which,
when interacting with molybdenum acid, forms phos-
phornomolybdenum acid. The latter is reduced by eicogen
(or its substitute, ascorbic acid, etc.) to a blue phos-
phornomolybdenum complex, the color intensity of which
is directly proportional to the concentration of inorganic
phosphorus in the biological substrate. The following
reagents were used: 10% trichloroacetic acid solution,
3 n. sulfuric acid solution, 2.5% ammonium molybdenum
solution in 3 n. sulfuric acid solution, 5% sodium sulfite
solution, 0.5 amidol-2,4-diaminophenol solution in 5% so-
dium sulfite solution. Basic standard solution of phos-
phorus (0.4387 g of monosubstituted potassium phos-
phate is dissolved in 1 liter of distilled water, 1 ml of
solution contains 0.1 mg of phosphorus). Working stan-
dard solution of phosphorus (100 ml of 10% trichloroacetic
acid solution is added to 5% ml of basic phosphorus
solution, 1 ml of solution contains 0.0025 mg of phos-
phorus. The standard and test solutions contained
the same amount of acid.

The results were compared with the data of the
reagent control sample. When determining the content
of inorganic phosphorus in urine, the amount of phos-
phorus in mol/L determined by the calibrated graph is
multiplied by 10 (urine dilution) and by the diuresis in
liters, and the result is expressed in mmol/day [20-22].

RESULTS AND DISCUSSION

According to the results of the studies of children
in the control and main groups aged 14 to 30 months,
we obtained data that correspond to the physiological
norm (blood Ca content is normal — 2.20—2.70 mmol/L,
blood P content — 1.45—-1.78 mm/L).

To characterize the state of phosphorus metabolism,
it is necessary to take into account the ratio of calcium
and phosphorus in the blood serum and urine. Unused
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pUCTaHU opraHiamom docdop Ta HaLMULIOK KarbLito
BMBOOMTBLCS i3 CEYEl.

phosphorus is excreted in the urine. Excess calcium

is excreted in the urine.

Ta6nuus 1. PiBeHb kanbLito i poccopy B cupoBaTLi KpoBi Y OCHiAXYBaHOrO KOHTUHIEHTY AiTen
Table 1. Calcium and phosphorus levels in blood serum in the study population of children

BmicT kanbLito Monb/n Bmict dpoccpopy, monb/n
Bik / Age Fovna / Groups KinbkicTb aiten (Hopma-2,20-2,70 mmonb/) (Hopma-1,45-1,78 mmonb/)
9 Py P Number of children Calcium content mol/l Phosphorus content, mol/l
(N-2.20-2.70 mmol/l) (N-1.45-1.78 mmol/l)
14-18 KoHTpornbHa / Control 5 2,31+£0,07 1,56 £0,04
micsiLis / months | ocrosHa / Basic 7 2,42 +0,14* 1,51 £ 0,06*
19-23 KOHTponbHa / Control 10 2,31+ 0,08 1,55 + 0,04
micsilis / months | ocrosHa / Basic 8 2,41+0,11* 1,51 £0,04*
24-29 KoHTpornbHa / Control 10 2,39+£0,10 1,65+ 0,04
micauis / months [ ocrosHa / Basic 7 2,35+ 0,12 1,52 + 0,06*
30-36 koHTponbHa / Control 10 2,32+0,11 1,54 +0,03
micauis / months [ ocrosHa / Basic 17 2,35+ 0,07 1,52 +0,03*

lMpumimka:

*p < 0,05 DOCTOBIPHO NPW NOPIBHSAHHI 3 KOHTPOMNEM.
Note:

*p < 0.05 is significant when compared to the control.

[aHi, oTpumaHi B pesynsrati gocnigxeHHs [obooi
cedi Ha BuMBedeHHs Kanblilo Ta docdopy nogaHo
B Tabnuui 2.

The data obtained from the study of daily urine
for calcium and phosphorus excretion are presented
in the table.

Tabnuus 2. BmicT kanbLito i ocdopy B cevi y AOCMiAKYBaHOTO KOHTUHIEHTY AiTen
Table 2. Calcium and phosphorus content in urine of the study population of children

BwmicT kanbuito BwmicT dpocdopy
. Kinbkictb giten / (Hopma 0,5-3,8 mmonb/go6.) | (Hopma 1,0-25 Mmonb/[o6.)
ERLE Mayjng§ Ela e Number of children Calcium content The content of phosphorus
(N 0.5-3.8 mmol/day) (N1.0-25 mmol/day)
1418 KOHTpornbHa / Control 5 3,47 £ 0,48 23,2 +2,86
micsilis / months ; 0,40 + 0,14 0,90 + 1,65*
ocHoBHa / Basic 7 > 20% >10%
19-23 KoHTpornbHa / Control 10 3,01£0,52 22,4 +274
micsiLis / months . 0,35+0,12* 0,89 + 1,65*
OocHoBHa / Basic 8 > 30% > 1%
2429 KoHTpornbHa / Control 10 3,63+0,43 22,86 + 2,376
MmicsiLis / months . 0,40 £0,12* 0,82 + 1,58
ocHoBHa / Basic 7 >20% > 18%
3036 KoHTpornbHa / Control 10 2,85+0,88 20,01 + 2,59
MmicsiLis / months . 0,33 +£0,07* 0,83 +1,37*
ocHoBHa / Basic 17 > 18% > 16%

Mpumimka:

*p < 0,05 gocToBipHO NPV NOPIBHSIHHI 3 KOHTPOMEM.
Note:

*p < 0.05 is significant when compared to the control.

MpencTtaBneri B Tabnuui 2 AaHi roBopsitb Npo Te,
WO BMBEOEHHsI KanbLito Ta doccopy B cedi y aiten
OCHOBHOI Tpynun 3HWkeHo (BvBeaeHHA Ca B HopMi —
0,5-3,8mmonb/noby, BuBeaeHHa P—1,0-25,0 mmonb/noby)
Tak y Biyi 14-18 wmicAauiB koHueHTpauia Ca 3HwkeHa
Ha 0,1 mmonb/goby — (20%), P Ha 0,1 mmonb/noby —
(10%), y BiLi 19-23 wmicsaui koHueHTpauis Ca 3HuxeHa
Ha 0,15 mmonb/goby — (30%), P Ha 0,11 mmonb/goby —
(11%), y Biui 24-30 micauiB koHueHTpauis Ca 3HuxKeHa
Ha 0,1 mmonbk/poby — (20%), P Ha 0,18 mmonb/goby —
(18%), y mitem Bikom 30-36 MicsuUiB KOHUEHTpaUis
Ca 3HmkeHa Ha 0,17 mmonb/poby — (18%), P Ha
0,17 mmonb/poby — (16%).

The data presented in Table 2 indicate that the
excretion of calcium and phosphorus in the urine in
children of the main group is reduced (Ca excretion is
normal - 0.5-3.8 mmol/day, P excretion -
1.0-25.0 mmol/day): at the age of 14-18 months,
the Ca concentration is reduced by 0.1 mmol/day (20%),
P by 0.1 mmol/day (10%), at the age of 19-23 months,
the Ca concentration was reduced by 0.15 mmol/day
(30%), P by 0.11 mmol/day (11%), at the age of
24-30 months, the Ca concentration was reduced by
0.1 mmol/day (20%), P by 0.18 mmol/day (18%), in children
aged 30-36 months, the Ca concentration was reduced
by 0.17 mmol/day (18%), P by 0.17 mmol/day (16%).
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[ocnigxeHHs cedi npoBoaunu i3 nopuin 4o6oBoi ceui.

3a pesynsrataMmu NpoBeAeHUX AOCHiAXeHb BCTaHOB-
neHo, Wo piBeHb KanbLitlo Ta ocdopy B KpoBi y Aiten
y BCiX BiKOBUX rpynax Taki: piBeHb KarbLito B KpOBi y AiTen
BikoM 14—18 MicaLIB y KOHTPONbHIA rpyni CTaHOBUB
2,31 + 0,07, a B OCHOBHIN rpyni [AOOCNIOAXEHHA —
2,42 + 0,14; piBeHb KanbLjlo B KpOBi Yy AiTel BikOoM
19-23 micsui y KoHTponbHin rpyni ctaHosus 2,31 + 0,08,
B OCHOBHIN — 2,41 £ 0,11; piBeHb KanbLito B KPOBI y AiTen
BikOM 24-29 MicsLiB y KOHTPONbHIA rpyni CTaHOBUB
2,39 + 0,10, B ocHoBHin — 2,35 + 0,12; piBeHb KanbLito
B KpoBi y paiter Bikom 30-36 MicsILiB Y KOHTPOMbHIN
rpyni — 2,32 + 0,11, B ocHoBHil rpyni — 2,35 + 0,07.

PiBeHb cbocopy B KpoBi y giten Bikom 14—18 micsuis
Yy KOHTpOnbHi rpyni ctaHoBuB 1,56 + 0,04, a B OCHOBHIN
rpyni gocnigxeHHa — 1,51 + 0,06; piBeHb dhocdopy
B KPOBIi y AiTen Bikom 19-23 miceli y KOHTPOMbHIN rpyni
craHosuB 1,55 + 0,04, B ocHoBHin — 1,51 = 0,04; piBeHb
docdopy B KpoBi y AiTen BikOM 24—29 MicALIB Yy KOHT-
ponbHin rpyni ctaHosuB 1,55 + 0,04, B OCHOBHI —
1,52 + 0,06; piBeHb hoccopy B KpOBi y AiTel BikOoM
30-36 wmicsuiB y koHTponbHii rpyni — 1,54 + 0,03,
B OCHOBHIn rpyni — 1,52 + 0,03.

TeHaeHUis 3 NiaBMLIEHHS PiBHS KarbLito B OpraHiami
OUTVHU MOXe MPU3BECTU A0 MOPYLUEHHA dYHKUIT HUPOK,
poGOTM  LUMYHKOBO-KMLLKOBOIO TPaKTy, CepLeBO-CyaWH-
HUM MOPYLUEHHSIM, HEPBOBO-M'130BMM pO3najaMm.

lnodocdaremis moxe OoBro matn 6e3cMMNTOMHUIA
nepebir abo nposiBNATUCA Gonem KicTok Ta cnabkicTio
M’S13iB. Y BMMNaOKy TSXKKOI rocTpoi rinodocdatemii moxe
BMHMKATM cnabkictb abo napaniy ckeneTHMx M's3iB,
i HaBiTb iX HEKPO3 (pabaomionis), Tpemop, CyaoMM i, HaBITb,
Koma, remonia, TpoMOOLUTapHWUIA remopariyHuii aiates,
CYMMTOMM YLLIKOAXEHHS NeYiHKN Ta TAXKi iHgeKLUiT.

TakMM 4YMHOM, Ha Hally OYMKY, NpU3Ha4YeHHs npena-
patiB KanbLitlo Ta docdopy 3 METOI MNPOBEAEHHS BTO-
PUHHOI €eHAOreHHOI NpodINakTUKU y fiTel paHHbOro
BiKy i3 3aXBOpPIOBaHHSMW TBEPAMX TKaHUH 3y6iB Ha Tni
reHeTUYHO 3YMOBMEHOI NaTonorii Crnomy4YyHOi TKaHUHU
He € [oUuinbHMM, TOMY LLO. KOHUEHTpauid KanbLito
Ta poccopy B Cevi pi3KO 3HMXKEHA.

BUCHOBKHU

lMpu npoBedeHHi eHOOreHHOT NpoMInakTukn y Aiten
MOMOALIOr0 BiKYy 3 FEHETUYHO 3YMOBIIEHOI MAaTOSOrieto
CMOMyYHO! TKaHWHM HeobXiOHO BpaxoByBaTW piBEHb
BMICTY KanbLito Ta dpoccopy B ceui.
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Urine tests were performed from portions of daily urine.

According to the results of the studies, it was found
that the level of calcium and phosphorus in the blood
of children in all age groups was as follows: the level
of calcium in the blood of children aged 14—18 months
in the control group was 2.31 + 0.07, and in the main
study group — 2.42 + 0.14. blood calcium level in children
aged 19-23 months in the control group was 2.31 + 0.08,
in the main group — 2.41 + 0.11, blood calcium level in
children aged 24-29 months in the control group was
2.39 = 0.10, in the main group — 2.35 + 0.12, blood
calcium level in children aged 30-36 months in the control
group — 2.32 £ 0.11, in the main group — 2.35 + 0.07.

The level of phosphorus in the blood of children
aged 14—-18 months in the control group was 1.56 + 0.04,
and in the main study group — 1.51 + 0.06; the level of
phosphorus in the blood of children aged 19—23 months
in the control group was 1.55 + 0.04, in the primary
group — 1.51 £ 0.04; the level of phosphorus in the blood
of children aged 24-29 months in the control group
was 1.55 + 0.04, in the primary group — 1.52 + 0.06;
the level of phosphorus in the blood of children aged
30-36 months in the control group — 1.54 + 0.03, in the
main group — 1.52 + 0.03.

Hypophosphatemia can be asymptomatic for a long
time or manifest as bone pain and muscle weakness.
In the case of severe acute hypophosphatemia, skeletal
muscle weakness or paralysis may occur, and even
their necrosis (rhabdomyolysis), tremors, seizures and
even coma, hemolysis, platelet hemorrhagic diathesis,
symptoms of liver damage and severe infections.

Thus, in our opinion, the prescription of calcium and
phosphorus preparations for secondary endogenous
prophylaxis in young children with dental hard tissue
diseases against the background of genetically
determined connective tissue pathology is not appro-
priate, because the concentration of calcium and
phosphorus in the urine is reduced.

CONCLUSIONS

When conducting endogenous prophylaxis in young
children with genetically determined connective tissue
pathology, it is necessary to take into account the level
of calcium and phosphorus in the urine.
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Prospects for further research

In the presence of genetically determined pathology of
connective tissue and the obtained data of biochemical studies
of blood and urine, to correct the child’s diet.
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KAlo4oBi cAaoBa: PE3IOME

HaKknagHW 3HIMHUIA NpoTes3, MooAMHOKO  AKTyanbHICTb. Ha anb He cBOevacHe NiKyBaHHA CTOMAaTOMOMYHMX 3axXBOPHOBaHb
36epexeHi 3ybu, po3lwmpeHi mexi 6asncy.  Ta ix ycknagHeHb NpPU3BOAUTL OO 4acTKOBOI BTpaTu 3y6iB. OcobnuBicTiO 3BEPHEHb
CTOMATOMOrYHMX nNauieHTiB MOXWUNoro BiKy 3 MpuBOAy OPTOMNEAUYHOro NiKyBaHHSA
AAs KOpEeCMOHAEHLL: € CKaprM Ha HasiBHICTb MOOAMHOKO 30epexeHux 3yO6iB, 3HMXKEHHS SKOCTi >XyBaHHS,
GinNb CKPOHEBO-HWKHLOLLENENHNX Ccyrnobax, 3HWKEHHsI SIKOCTi XUTTA. HanbinbL
Cy4acHV/M NPOTOKOMOM OPTONEeAWNYHOro NiKyBaHHA B AaHOMY BUMaAKy € nNpoTesyBaHHSA
6e33ybux Lwenen 3 OMNopow Ha iMnnaHTatn. Ane iCHYe HU3Ka NpPOTMNOKa3aHb
[0 NpOBedEHHs1 AeHTanbHOI iMnnaHTauii, ocobnvMBo Yy nauieHTiB MOXUMOro BiKY,
NPy HasIBHOCTI Y HUX CYNYTHIX XPOHIYHMX 3aXBOPIOBaHb. TOMY MOCTa€ MUTaHHSA
30epexxeHHss MooAMHOKMX 3y6iB, SK OMOPHOI CTPYKTYpW, pa3oM i3 HaBKOMWULLHIM
napoaoHTOM, [Afsi MOKpaLLEeHHs YyTpUMaHHsS Ta cTabinisauii mManbyTHbOro 3HiMHOroO
npoTe3a, 0cobrnMBO Ha HWXKHIN Leneni.
MeTta po60Tu — nokpalleHHst PYHKLIOHaNbHOCTI HaKNagHWX 3HIMHUX MMacTUHKOBUX
© Bpecnaseus H.M., HikoHoe A.1O., npoTesiB LWNsXoM 36inblUeHHss Mex 6a3ucy npotesa 3a paxyHoK nepenciHky poToBoi
Bobposceka H.I1., Kpuruuko B.B., 2024 NOPOXHWHW Y AiNsiHLi NOOAMHOKO 36epexeHmnx 3y6iB.
Matepianu Ta metoau. bByno AocnigkeHo NPOTOKON OPTONEANYHOrO MiKyBaHHS 3rigHO
i3 3anpornoHoBaHO aBTOpaMM METOAMKOI, a came: MornepesHbOoro nnaHyBaHHS
MOSIOXEHHS OKMNIO3IHOT NMOLLMHM, 3 BUSHAYEHHSIM CMiBBIAHOLIEHHS A0 Hel MOOANHOKO
36epexxeHnx 3y06iB, ModentoBaHHA iHAMBIAyanbHOI MPOTETUYHOI MOBEPXHi Ta npuse-
OeHHs po3Mmipy 6a3ucy npotesa Ao MexX, siki BiH Ma€e npu NOBHil BiACYTHOCTI 3y6iB.
Pe3ynbtatn Ta ix o6roBopeHHsl. Cnvpaloyncb Ha aHania pesynsraTis NPOBEAEHOro
nikyBaHHA 3a ABa POKM CMOCTEPEXeHb, BUKOPWCTAHHA HaBEAEHOI HaMu MeTOoAVKM
[03BOMSIE MOKPaLLMTK hikcauilo Ta cTabinbHICTb NPOTe3iB i 0AHOYMAcHO Ha GinbLuwii
TepMmiH 36epertv nooauHokKi 3y6wu, Lo 3anvLInnncs, nonepeauTn LWBUAKY aTtpodito
YaCTUHU anbBEONSAPHOro BiAPOCTKA 3a paxyHOK Oinbll NpaBUIIbHOTO PO3MOAIMY
HaBaHTaXeHb MiX 3ybamu i NPOTE3HUM MOXEM.
BucHoBKku. HaknageHi npotesn, WO MalTb po3LUMPEHi Mexi 6asucy, cnpusioTb
Kpawin crabinisauii nig Yac dyHkUii Ta BiATEPMIHOBYIOTb BTpaTy MOOAMHOKO 36epe-
XeHux 3yb6iB. 3acTtocoBaHi NpuHUMNM O06’€MHOro MogernoBaHHs 6Ga3uciB npoTesiB
[03BONAOTb BiAHOBUTY BTPAYeHi KOHTYPM 0Bnunyysa nauieHTa, WO NO3UTUBHO BNMMBAE
Ha NOro CamMOOLLiHKY.

Bpecnaseub Hamanisa MukonaigHa
XapKiBCbKUI HauUioHanbHUA YHiBepcuTeT
imeHi B.H. KapasiHa MiHicTepcTBa ocBiTK
i Haykn YkpaiHu, kadegpa CTomMaTonori;
mavigaH CeobGogu, 6ya. 4, M. Xapkis,
YkpaiHa, 61022;

e-mail: n.breslavets@karazin.ua
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ABSTRACT

Background. Unfortunately, untimely treatment of dental diseases and their compli-
cations leads to partial tooth decay. The peculiarity of appeals from elderly dental
patients for orthopedic treatment is complaints about singly preserved teeth, reduced
chewing quality, temporomandibular joint pain, and decreased quality of life. In this
case, the most modern protocol of orthopedic treatment is the prosthetics of edentulous
jaws with the support of implants. However, dental implantation has several
contraindications, especially among elderly patients with concomitant chronic diseases.
To enhance the retention and stabilization of future removable prostheses, particularly
on the lower jaw, it is important to preserve single teeth as a support structure, along
with the surrounding periodontal.

Purpose — the work aims to improve the functionality of overdentures by increasing
the boundaries of the denture’s base by the oral vestibule area of single saved teeth.
Materials and Methods. The protocol of orthopedic treatment was studied according
to the methodology proposed by the authors, namely: preliminary planning of the
position of the occlusal plane, determining the ratio to it of single saved teeth, modelling
of the individual prosthetic surface and bringing the size of the denture base to the
borders, that it has in case of edentulous jaws.

Results. Based on the analysis of the treatment for 2 years of observation results [12],
the use of our technique allows us to improve denture fixation and stability and,
at the same time to save the remaining single teeth for a longer period and prevent
rapid atrophy of the alveolar ridge due to the correct distribution of loads between
the teeth and the prosthetic area.

Conclusions. Overdentures with extended base boundaries contribute to better
stabilization during function and delay the loss of single-preserved teeth. Restoring
the lost contours of the patient’s face is possible through three-dimensional modeling
of prosthesis bases, which positively impacts their self-esteem.

Bobrovska NP, Krynychko VV. The technique of manufacturing removable

laminar overdentures with extended borders for singly saved teeth. Kharkiv Dental Journal. 2024;1(1(1)):40-47.

DOI: https://doi.org/10.26565/

BCTYN

OpHieto 3 HaMMOLIMpPEHILWMX naTonorin 3ybo-Lienen-
HOi cuctemmn € 4acTkoBa BTpaTa 3ybiB. Ha npesenukuii
Xanb, MU | OOCi CNOCTEpIraeMo sk He CBOeYacHe niKy-
BaHHSA, @ TakoX YCKNafHEeHHsi KapiosHoro npouecy, abo
3aXBOPIOBaHb NMapoAoHTY NMpM3BOAATb A0 BTpath 3y6iB.
Y cTOMaTonoriyHMX MauieHTIB MOXMIOro BiKy HanyacTi-
LUMMW NPUBOAAMM A8 3BEPHEHHS Y KNiHIKY OpTOneanYHol
cTtomarororii 6yayTe abo noBHa BiACYTHICTb 3y6iB, abo
HasIBHICTb MOOAMHOKO 30epexeHmx 3y6iB. [aHum cTtaH
3y60-LLIenenHoi CMCTEMU Ma€ HeraTMBHWUIA BNMB Ha Na-
LieHTIB, 9K 3 isionoriyHoro Ta pyHKUioHanbHOro 6oky —
3HWXKEHHS SKOCTi XXYBaHHS, LIO MOXe Mpu3BOAMTU A0
3aranbHOr0 MOPYLIEHHS POoBOTM  LYHKOBO-KULLKOBOTO
TPaKTy, BUHWKHEHHS OUCKYHKLii CKPOHEBO-HWDKHBOLLE-
nenHoro cyrnoba, Tak i 3 couianbHOrO GOKy — 3HMKEHHS
SKOCTi XWTTS, A& MOXHA rOBOPUTM He TiNbKn MpoO Mopy-
LLEHHS XapyoBOi MOBEZiHKW, a i NPO NOSABY HEBMNEBHEHOCTI
B co0i, BHACnigoK BTpATK CTETUYHOIO BUIMAAY, Ae CTpax
MOCMIXHYTUCH Ta 3HWKEHHSA CaMOOLIHKN MOXe MPUBECTH
[o npobnem i3 ncuxiyHum 3gopos’am [1]. Tomy, opTone-
OVYHE MiKyBaHHS 3a paxyHOK (OYHKLiOHanbLHOro npoTesy-
BaHHS MOXE€ CYTTEBO MOKPALLUMTU SKICTb XWUTTA MOOWHI
MOXMIIOrO BiKy 3 AJAHOK CTOMAaTOSOrYHOK naTonorieto [2].

INTRODUCTION

One of the most common pathologies of the dento-
alveolar system is partial edentualism. Unfortunately,
we still observe how untimely treatment, as well as
complications of the carious process or periodontal
disease, can lead to teeth loss. In elderly dental patients,
the most common reasons for visiting an orthopedic
dentistry clinic are either a complete absence of teeth
or the presence of single teeth. This condition of the
dentoalveolar system has a negative impact on patients,
both from the physiological and functional side -
a decrease in the quality of chewing (can lead to general
disruption of the gastrointestinal tract), the occurrence
of temporomandibular joint dysfunction, and from the
social side — decrease in the quality of life can lead to
the emergence of self-doubt, due to the loss of aesthetic
appearance, and the fear of smiling and lower self-esteem,
which can lead to mental health problems. [1]. Therefore,
orthopedic treatment, through functional prosthetics,
can have a significant impact on improving the quality
of life for an elderly person with this dental pathology [2].

When examining patients and considering clinical
cases of partial secondary edentulousness with single
teeth, the doctor has questions about preserving or
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Y pasi obcTexeHHsi nauieHTiB i po3rnsagi KniHiYHMX
BMNAAKIB 4acTKOBOI BTOPWHHOI afeHTii 3 HasaBHICTIO
nooguvHokmx 3y6iB nepen nikapem nNocTtae nuTaHHSA
36epexeHHs abo BuaaneHHs uux 3yGiB nepen npote-
3yBaHHsIM, ane, Tpeba nam’statu, WO BuaaneHHs 3y6is
BUKNMKAE ModaTok pes3opbuii kictku. lMpu BuaaneHHi
NooanHOKO 36epexeHux 3y6iB i BMrOTOBMEHHI MOBHOrO
3HIMHOrO MMAcTMHKOBOIO MpoTe3a [AOBOSMi YacTo 3anu-
LalTbCs HeBupileHi npobnemu, WO MoB’A3aHi i3 dik-
caujeto i ctabinisauieto npotesa, Ginb Nig Yac KyBaHHS,
TpuBanui Yac aganTtauii 4o nportesa [3, 4].

Hanbinbll cy4acHUM nNpOTOKONOM OpPTONEAUYHOrO
nikyBaHHS B JaHOMy BMNaAKy € npoTe3yBaHHs 6e33y6ux
Lienen 3 onopok Ha iMnnaHTaTK, BigNoBIigHO, TaKU cno-
ci6 nikyBaHHA nepenbadvae BuOANEHHS MNOOAMHOKUX
3y6GiB nMpu ix HasiBHOCTi. Taki MpoTe3n 3 Onopor Ha
iMnNaHTaTU €CTETUYHI, MOBHICTIO BIAHOBMIOTL edek-
TUBHICTb (YHKLIT XyBaHHS, 3abe3nevytoTb cTabinisaito
nig yac dyHkuii [5-7]. Ane icHye HM3Ka NpoTUNOKa3aHb
[0 npoBedeHHs [OeHTanbHOi iMnnaHTauii, ocobnmeo
y NauieHTiB NOXUNOro BiKy NPV HASBHOCTI Y HUX CYyNyTHIX
XPOHIYHUX 3axBOPOBaHb. TakoX He cnig 3abysaTtwy,
WO OaHui BWUA MNiKyBaHHSA € (QiHAHCOBO BMCOKOBapTiC-
HUM, | LEe NUTaHHSA iHKONMW € FONOBHUM Ans NauieHTiB
noxmnoro BiKy [8].

Mig yac npUIAHATTS pilleHHs Woao 36epeXeHHs!
nooauHokMx 3y6iB nikap Mae kepyBaTUCs PO3YMiHHSAM
36epexeHHst 3yba sk OMOPHOI CTPYKTypW, pasom i3
HaBKONMWLUHIM NapoO4OHTOM, AN MOKpaLLeHHs yTpu-
MaHHS Ta cTabinizauii ManbyTHbOro 3HIMHOrO npoTes3a,
0COONMBO Ha HWXHIN Leneni.

Y cneuianbHi nitepatypi 06roBOpOETLCA MUTAHHS
npo AOUiNbHICTb 36epeXeHHst NooanHokux 3y6iB, 0cob-
NMBO Ha HWXHIN LWeneni HaBiTb NpW IX PyXMBOCTI, a TaKOX
BUKOPUCTAHHA TeneckomnivyHoi dpikcauii i KopeHeBuMx
aHkepiB [9, 10]. PeuentopHuin anapat nepiogoHTa 36epe-
XeHux 3y6iB 3abesnedvye Oinbll BUCOKY TaKTUIbHY
YyTNMBICTb, LLO CTBOPKOE YMOBM Ans 6inblu edhekTUBHOIO
dyHKLUiOHYBaHHsS1 3y6onpoTe3Hux KoHCTpykuin [11]. 3gaT-
HicTb 3y6iB cnpuimaTn BepTUKanbHi  HaBaHTaXEHHS
Oyoe po3BaHTaxyBaTW [LiNsHKM  CrnM30BOi  0OOMOHKU
nig 6a3Mcom 3HIMHOro NpoTe3a, YMM iICTOTHO 3MEHLLYBaTH
CTyniHb aTpodii anbBeoNApHOro BiAPOCTKa MPOTE3HOro
noxa. MNpy BMAaaneHHi ocTaHHbOro 3yba MNopyLLYETLCS
OuHaMmiyHa pyHKUiS KyBanbHUX M’A3iB, 3MIHIOETLCA
X HepBOBO-pedNekToOpHa perynsuis i cTarTb 0cobnmMeo
NOMITHUMW aTPOdiYHI NpoLEeCH.

Ane HeobxigHO BpaxoByBaTM Taki 0OCOGMMBOCTI.
Hanyacriwe Ha wenenax 3anuwiarTbCs ikna, y Takux
BMNagkax dikcauis 3HiMHOro npotesa Oyae TOYKOBOLO,
0CO6MMBO SKLLIO CYNPOBOMXKYETLCS 3HAYHOK aTpodieto
anbBeONsIPHOrO BiAPOCTKA, Lie OCTATOMHO YCKNaAHUTb
cTtabinisauilo NnpoTesa Ta CKOPOTUTbL TEPMIH KOPUCTYBaH-
HA HUM. [ig Yac NpoBeAeHHs XKyBarbHUX PYXiB MOXIN-
BE pi3ke 3MilLeHHs NpoTe3a i Togi Mawke Bce HaBaH-
TaXeHHs1 Npunage Ha 3y6, wo 3anuwmecs. [laHa TpaBma-
TUYHa OKIH3ist CIPUYNHUTE NepeayacHy BTpaTy ONOPHOro
3yba. lMpoTtesyBaHHA npu UbOMYy € cknagHum [11, 12].
3asBuyan, Ui 3ybu matTb HECnpUSTNINBI B3aEMOBIOHO-
LLEHHSI MXK BUCOTOHO KNiHIYHOT KOPOHKM | OBXUHOK KOpe-
HSl, @ TakoX BUXOOATb 3a MEXi OKIO3iIMHOI MMOLUHN.
BTpara aHTaroHicTie npn3BoguTb 40 BTOPUHHOIO 3MiLLIEH-
Hs1 3y6iB i 36iNbLUEHHST BUCOTU KMiHIYHOI KOPOHKM, i 5K
Hacnigok umx npouecis, 36inblieHa Mno3aanbBeonsipHa
YacTuHa 3yba NiaBULLYE HaBaHTaXEHHS Ha KOPiHb, a B It0-
el NoXunnoro Biky, 3 06MeXeHMMU aganTauinHUMKM MOX-

extracting these teeth before prosthetics, but it should
be remembered these teeth extraction causes the
onset of bone resorption. When removing single preser-
ved teeth and making a complete removable denture,
there are often unresolved problems associated with
fixation and stabilization of the dentures, pain during
chewing, and a long adaptation time to the dentures [3, 4].

The most modern protocol of orthopedic treatment
in this case is implant-supported dentures for edentulous
jaws, respectively, this method of treatment involves
the extract of single teeth, if there are any. Such implant-
supported dentures are aesthetically pleasing, fully
restore the effectiveness of the chewing function, and
provide stabilization during the function [5-7]. However,
there is a list of contraindications to dental implantation,
especially in elderly patients with concomitant chronic
diseases. It should also be remembered that this type
of treatment is financially expensive, and this issue
is sometimes fundamental for elderly patients [8].

When deciding on the preservation of single teeth,
the doctor should be guided by the understanding of
the tooth save as a supporting structure, together
with the surrounding periodontium, to improve the
retention and stabilization of the future removable
denture, especially on the lower jaw.

Specialized literature discusses the advisability of
preserving single teeth, even with their mobility, parti-
cularly on the lower jaw, as well as the use of telescopic
fixation and root anchors [9, 10]. The receptor apparatus
of the periodontium of the saved teeth provides higher
tactile sensitivity, which creates conditions for more
efficient functioning of dental prosthetic structures [11].
The ability of the teeth to perceive vertical loads will
relieve the areas of the mucous membrane under
the base of the removable denture, which will signifi-
cantly reduce the degree of atrophy of the alveolar
ridge of the prosthetic area. When the last tooth is extrac-
ted, the dynamic function of the masticatory muscles
is disrupted, their neuro-reflex regulation changes and
atrophic processes become especially noticeable.

But the following features should be taken into
account. Most often, canines remain on the jaws, in such
cases, the fixation of the removable denture will be
point, especially if accompanied by significant atrophy
of the alveolar ridge, which will make it difficult to
stabilize the denture and reduce the period of its use.
During chewing movements, the denture may be sharply
displaced, and almost the entire load will fall on the
remaining tooth. This traumatic occlusion will cause
premature loss of the abutment tooth. The prosthetics
treatment in this case is complex. [11, 12]. The relationship
between the height of the clinical crown and the length
of the root in these teeth is unfavourable and they
also extend beyond the occlusal plane. The loss of
antagonists leads to secondary tooth displacement
and an increase in the height of the clinical crown,
as a result of these processes, the enlarged extra-
alveolar part of the tooth increases the load on the root,
and in elderly people with limited periodontal adaptive
capacity, the use of clasp fixation causes rapid loss
of these teeth [13, 14]. Considering the above, the
most rational design in these clinical cases would be
a false denture supported by single saved teeth.

Jia Zheng Leong et al. [15] provided the following
advantages of overdentures around single abutment
teeth: the height of the alveolar bone is preserved,
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NNBOCTAMMW NAPOAOHTY, 3aCTOCYBaHHS KnaMepHoI dikcauii
CrpuYMHSIE WBMAKY BTpaTy umx 3y6is [13, 14]. Tomy, Bpa-
XOBYIOUM BULLEBKA3aHe, Hanbinbll pauioHanbHOK KOH-
CTPYKLUi€l0 B AaHWX KNiHIYHUX BUNagkax Oyae HaknagHum
npoTe3 3 OMOPOK Ha NOOAMHOKO 36epexeHi 3you.

Jia Zheng Leong Ta iH. [15] Haganu Taki nepeBaru
HaknagHWX NpoTesiB HaBKOSIO MOOAMHOKMX OMOPHUX 3y-
6iB: 36epiraeTbcsa BUCOTa anbBeONSAPHOI KICTKX, TOMY Mia-
BULLYyETbCA cTabinisauis npotesa nig 4ac dyHKLUIT;
36epiraeTbcsl  nponpiouenTuBHa YHKUiSA B NepiogoH-
TanbHi 38’A3Ui, L0 Aonomarae peryrnoBaTi CUny npukycy
Hag NpOTE30M; 3MEHLUEHHS BUCOTWU KMiHIYHOT KOPOHKM
onopHoro 3y6a MoKpalwuTb ChiBBiOHOLLIEHHS KOPOHKa-
KOPiHb | NOAOBXUTb BMXKMBAHHSA abaTMEHTIB.

IcHye pekinbka KOHCTPYKUIMHWMX TUNIB HaknagHux
npoTesiB, 3 KPIiMMeHHAM (BpaxoBYyOUM MPUHLMMNUA BUKO-
PUCTaHHSA Pi3HUX aTadMeHiB) i 6e3 KpinneHHs, KOoXeH
3 SIKMX Mae CBOi nepesarun Ta Hegonikn [16].

IcCHye KOHCTpYyKLis HaknagHoro npoTesa i3 dikcadieto
Ha NOOAMHOKI 3ybu 3a paxyHOK MopBiiHOI KOPOHKM, sika
Moxe OyTu TeneckoniyHoi abo KoHi4YHOI copmu [17].
[aHi nogBiMHi  KOPOHKM CKNagalwTbCA 3 NEePBUHHOI
KOPOHKM, 3achikcoBaHOi Ha onopHoMmy 3y6i 3a LONOMOroH
LEMEHTY, Ta BTOPUHHOI KOPOHKM, $Ika BMOHTOBaHa
y BiANOBiAHY AinsHKy 6a3ucy HaknagHoro npotesa [17].
MepBrHHA KOPOHKA Ma€E KOHBEPreHLjito CTiIHOK 6rnM3bko 8°,
ska 3abesneyye yTpMMaHHS MK MEPBUHHOK Ta BTO-
PUHHOK KOPOHKaMW, i B NiACYMKY CTBOPHE YTPUMYHOYY
cuny npubnusHo 5-14 H [15, 17, 18]. 3aBasiku uin Tene-
CKOMIYHi ONOPHIN cUCTEMi 3 NOABIMHOK KOPOHKOK NpoTe3
Moxe OyTu pospobneHuin i3 3ByxeHuMm 6asucom [19].
Ane po3MilleHHs ABOX KOPOHOK Ha OAHOMY abaTMeHTi
notpebye GinblOro npenapyBaHHS MOOAMHOKMX 3Y6iB,
3 060B’A3KOBUM MonepeaHiM eHAOAOHTUYHUM NiKyBaH-
HAM [20]. Yepe3 n'sTb pOKIB BUKOPUCTaAHHA [aHOI
KOHCTPYKLii no3utvBHa AguHamika cknagae 84% 3bepe-
KEeHHsi abaTmeHTa B rpyni crnoctepexeHHst [15, 20].
Ane, nokpallieHa peTeHuis npoTe3a 3 4acoM 3MeH-
WYeTbCA 4Yepe3 BTpaTy CUNU TepTst MK MNEPBUHHO
Ta BTOPWHHOI KopoHKkamu [18], cnocTepiraeTbecs 6rm3b-
Ko 14% ycknagHeHb y BUrnsagi 3naMmy onopu 3 noasinHUmm
TeneckoniYHMMM KopoHkamu [21].

MoxrnnBe KOHCTPYKUiNHE BUKOPUCTaHHSA iKCyrUOoi
nnaHk1, sika 3abesnedye dikcalilo, ropu3oHTanbHy
cTabinisauito i NigTPMMKY NpoTesa LWMSAXOM LUMHYBaHHS
ABox abo Ginblie nooguHokmx 3y6iB pa3om. KoOHCTpyKLUis
CKnagjaeTbCa 3 OAHiei NUTOI nnaHku, Wo 3'egHye ABi
NUTI NOKPUBHI Haknagky (koBrayvku), siki 3adikcoBaHi
32 JOMOMOIol0 LIEMEHTY Ha nonepeaHb0 eHAOAOHTUYHO
00pobneHnx KopeHsix, SkMMK 3a3Buyan € ikna [22].
Jluta nnaHka TakoX 3HaxoAWTbCS Y BiAMNOBIAHIN YacCTWHI
6a3ncy HaknagHoro npoTesa, Ta 3abesnevye Moro yTpu-
MaHHs1. Ane HeobOXiaHO BpaxoByBaTW Taki KNiHiYHI acnek-
T, SIK BEpTUKarnbHe CMiBBiOHOLLIEHHS, LleHTparnbHa OKIo-
3is1 Ta HasIBHICTb OCTATHLOrO NPOCTOPY Afsi PO3MILLEHHS
nuToi nnaHku B npotesi [22]. JaHa cucTema noTpebye
peTenbHOro [Jornsiay 3a ririeHoW MOPOXHUHW - poTa,
OCKINbKM J0OCUTb yCKnagHeHe edeKTUBHE BUOANEHHS
HanbOTY N CMCTEMOIO KpinneHHs [23].

Mpu octatoyHOMy BMOGOPI MPOTOKOMY MiKyBaHHS
HeobXigHO BpaxoByBaTW i 3aranbHUN MEAWYHUIA cTaTyc
nawieHTa, i cTomaTonoriyHuin, a came: aHaToMi4YHi 0cob-
NMBOCTI 3yBo-LLenenHoi AinsiHKM B KOXHOMY BWNaaKy
iHouBiayanbHo. Tomy npobrnema 36GepexeHHs nooau-
HOKMX 3y6iB NPV YacCTKOBOMY 3HIMHOMY MpPOTE3YyBaHHI
3anuwaeTbcs akTyansHoto [12].

so the stabilization of the prosthesis during function is
increased; proprioceptive function in the periodontal
ligament is preserved, which helps to regulate the bite
force over the dentures; reducing the height of the clinical
crown of the abutment tooth will improve the crown-root
relationship and prolong the survival of abutments.

There are several structural types of overdentures,
with fixation (taking into account the principles of using
different attachments) and without, each of which has
its advantages and disadvantages [16].

The design of dentures with fixation on single teeth
due to a double crown, which can be telescopic or
conical [17]. These double crowns are composed of
a primary crown fixed to the abutment tooth with cement
and a secondary crown that is embedded in the corres-
ponding area of the overdenture base [17]. The primary
crown has a wall convergence of about 8°, which pro-
vides retention between the primary and secondary
crowns, and as a result, creates a retention force of
about 5-14 H [15, 17, 18]. Due to this telescopic support
system with a double crown, the denture can be
designed with a narrowed base [19]. However, the
placement of two crowns on a single abutment requires
more preparation of single teeth, with mandatory
preliminary endodontic treatment [20]. After five years
of using this design, the positive dynamics is 84%
of abutment retention in the observation group [15, 20].
The loss of friction force between the primary and secon-
dary crowns [18] leads to decreased prosthetic retention
over time, resulting in about 14% of complications being
broken supports with double telescopic crowns. [21].

It is possible to use a fixation bar, which provides
fixation, horizontal stabilization, and support of the
denture by splinting two or more single teeth together.
The structure consists of a single cast bar connecting
two cast cover plates (caps), which are fixed with cement
to the previously endodontically treated roots, which
are usually canines [22]. The moulded bar is also
located in the corresponding overdenture base part
and provides retention of the prosthesis. However, clinical
aspects such as vertical relationship, central occlusion,
and availability of sufficient space to accommodate
the cast bar in the denture, must be taken into
account [22]. This system requires careful care of
oral hygiene, as effective removal of plaque under the
attachment system is quite difficult [23].

When making the final choice of treatment protocol,
it is necessary to take into account both the general
medical status of the patient and the dental status,
namely, the anatomical features of the dentoalveolar
region in each case individually. Therefore, the problem
of saving single teeth with partial dentures remains
relevant [12].
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MeTta po6oOTM — nokpalleHHs YyHKUIOHANbHOCTI
HaknagHuUX 3HIMHUX MMACTUHKOBUX MPOTESIB LUMSAXOM
36inbleHHss Mex 6asncy npoTesa 3a paxyHOK nepef-
CiHKy pOTOBOI MOPOXHWHWM Yy AiNSHUi  NOOAUHOKO
36epexeHux 3yois.

MATEPIAAU TA METOAU AOCAIAXEHHSA

Byno pocnigxeHo nNpoTOKOn OpTONeAuMYHOro iky-
BaHHA 3rigHO i3 3anponoHOBaHOK aBTOpaMuM MeToau-
KO0, a came: MnonepeaHbLOoro nnaHyBaHHS MOMNOXEHHA
OKJTHO3iIMHOI MMNOLLMHU, 3 BU3HAYEHHAM CriBBiAHOLLEHHS
0o Hei nooauHoko 36epexeHux 3y6iB, MogentoBaHHA
iHOMBIQYyanbHOI NPOTETUYHOI MOBEPXHi Ta MNpPUBEAEHHS
po3mipy 6a3ucy npotesa A0 MeX, SKi BiH Ma€e npu NoBHil
BiacyTHOCTI 3y6iB.

3asBuyail, 4O HasfABHMX MOOAMHOKMX 3ybiB 3acToco-
BYETbCSl MOMNepefHE €HOOLOHTUYHE IiKyBaHHS, BKOPO-
YEHHS KMiHIYHOT KOPOHKM 3y6a, 3 NoJanbLUNM HaKpUTTSAM
NUTOK Haknagkol (KOPOHKOK, $Ka He BiQHOBMIOE
aHaToMi4yHy DOpMY KOPOHKOBOT YacTWHW).

OaHi nuti HaknagkM BWKOHYIOTb 3axXWUCHY YHKLiO
nooanHokoro 3yba Bif 3HOLLYBaHHS, YTBOPEHHS BTOPUH-
HOro Kapiecy, TpaBMyBaHHS KpaWOBOIrO MapOAOHTY,
a TaKoX 3aBAsiKWU 3MEHLLIEHHIO MOro BUCOTU, 3anobiraoTb
3namMy i CHApPURHATTA TpaBMaTW4HOI OKM03il, PU3NK
BTpaTu Takoro Tuny abaTtmeHTa cTaHoBUTL 1,76%
Ha pik [19]. 3yOGHWMIA TexHik BWUIrOTOBNSIE HaKNagHWiA
npoTe3 3 nornubneHHsMN B 6asunci, B ginsHkax Bianosia-
HWX O MOOAMHOKUX 3y0iB.

BianosigHO NpoOTOKONY OPTONEAUYHOro MiKyBaHHS,
3rigHO i3 3anpomnoHOBaHOK aBTOpPaMyM METOAMKOK 3a
[JOMOMOro BOCKOBUX LLAGMOHIB (BUrOTOBMEHWX 3a Ajar-
HOCTUYHMMM MOLENsMU Lenen nauieHta) Bu3Havanm
LeHTpanbHe CrniBBiAHOLIEHHS Lenen Ta ChiBBigHOLLEHHS
NooaMHOKO 36epexeHunx 3y6iB 4O NPOTETUYHOI MITOLLMHN.
HactynHunm etan — nikap npuimae pilleHHA CTOCOBHO
BKOPOYEHHS KMiHIYHOI KOPOHKU MOOAMHOKUX 3y6iB i no-
KpUTTS iX NUTUMKM KoBNadkamu (Haknagkamu). O6oB’as-
KOBE MpOBeAEeHHA napanenomeTpii  AiarHOCTUYHMX
MoZenen [03BOMSE BU3HAYUTU LUNSAX YBEAEHHS NpoTe3a,
a TaKOX BUSIBMIEHHS PETEHLIMHMX 30H Ha anbBeONsIPHNX
BiOpoCTKax y AinsHui 36epexeHnx 3y6is. Oani Burotos-
NATLCS  iHAMBIQYanbHI NOXKM-6a3ncyM 3 NPUKYCHUMU
Banukamu, npyvnacyBaHHs SKMX BMKOHyBanu 3a J0NoMo-
ror pyHkUioHanbHMX Npo6 Ta nacuBHUX pyxie. [licna
NpunacyBaHHsl i BU3HAYEHHSI LEHTpanbHOro CcniBBigHO-
WeHHs wenen gyHKUioHanbHO odopmmoBany  Kpaw
iHOMBigyanbHOI NoXku-6asucy 3a [AOMNOMOrow TepMo-
nnacTu4Horo matepiany (TOBLUUHOW He MeHLwe 1,5-2 mm),
nicng 4oro oOTpuMyBanu YHKUIOHaNbHUA BiAOUTOK
3 Mexamu  dyHKUIOHaNbHO-NPUCMOKTYBAmNbHOMO,  SK
nokasaHo npu MOBHil BiacyTHocTi 3y6is [12].

PE3YABTATU TA iX OBrOBOPEHHS

Cnupatouncb Ha aHania pesynbraTiB NpOBEAEHOr0
niKkyBaHHA 3a [Ba POKW croctepexeHb [12], BuKopuc-
TaHHS HaBeOeHoi HaMM METOAMKM A03BOSISIE NOKPALLUTK
(pikcauito Ta cTabinbHiCTb NpoTesiB i ogHOYACcHO Ha Binb-
LM TepMiH 30epertv NooANHOKI 3ybu, WO 3anMwmnnmncs,
nonepeanTn LWBWAOKY aTpodild YaCTUHU anbBEONSPHOIO
BiOpOCTKa 3a paxyHOK Oinbll MpaBMIIBHOIO PO3MNOAINY
HaBaHTaXXeHb MiX 3y6amMu i NPOTE3HUM FTOXEM.

Objective — to improve the functionality of over-
dentures by increasing the boundaries of the denture’s
base at the expense of increasing the vestibule of the
oral cavity in the area of single teeth.

MATERIALS AND METHODS

The protocol of orthopedic treatment was studied,
according to the methodology proposed by the authors,
namely: preliminary planning of the position of the
occlusal plane, with the determination of the single
saved teeth relationship to it, modelling of the individual
prosthetic surface and bringing the size of the denture’s
base to the borders that it has in the complete ab-
sence of teeth.

Usually, preliminary endodontic treatment is applied
to the existing single teeth, shortening the clinical
crown of the tooth, followed by covering with a cast
onlay (a crown that does not restore the anatomical
shape of the crown part).

These cast onlays perform the protective function
of a single tooth against wear, secondary -caries,
and trauma to the marginal periodontium, and by reducing
its height, prevent fracture and the perception of trau-
matic occlusion; the risk of losing this type of abut-
ment is 1.76% per year [19]. A dental technician makes
an overdenture with recesses in the base, that
correspondes to single teeth.

With the protocol of orthopedic treatment, according
to the methodology proposed by the authors, the central
relationship of the jaws and the relationship of single
teeth to the prothetic plane were determined using
wax templates (made according to diagnostic models
of the patient's jaws). In the next stage, the doctor
decides whether to shorten the clinical crown of single
teeth and cover them with cast caps (onlays). Mandatory
surveying of diagnostic models allows us to determine
the path of denture insertion, as well as to identify
retention zones on the alveolar ridges in the area of
the retained teeth. Next step, individual tray-bases with
bite rollers were made, the fitting of which was carried
out using functional tests and passive movements.
After fitting and determining the central relationship
of the jaws, the edge of the individual tray-base was
functionally designed using thermoplastic material
(at least 1.5-2 mm thick), after which obtained functio-
nal impression with the boundaries of the functional-
suctional impression, as shown in the complete
absence of teeth [12].

RESULTS AND DISCUSSION

Based on the analysis of the treatment results
over 2 years of observation [12], the use of our technique
allows us to improve the fixation and stability of
prostheses and at the same time to preserve the
remaining single teeth for a longer period, to prevent
rapid atrophy of a part of the alveolar ridge due to the
correct distribution of loads between the teeth and
the prosthetic area.
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BBaxxaemMo BaXNMBUM BUKOPUCTaAHHSI MPUCIHKOBOIO
CXuny anbBeonsipHoro BigpocTka 6ins  nNooaMHOKO
36epexeHnx 3yb6iB gnsa  36inblweHHs nnowi  6asucy
HaknagHoro npote3a, ocobnMBO Ha HUXKHIW Leneni, sike
Ma€ MO3WUTUBHWA BNMAVB Y BWUMSAI 3MEHLUEHHS MUTO-
MOro TWUCKY, LU0 npunagae Ha npote3He noxe. Buko-
PUCTaHHA napanenomeTpii nNpu BUBYEHHI Mogenewn
wenen [O3BOMSE BUABUTU  MOXMUBI  NiOHYTPEHHS
Ha anbBeOonsipHMX BiAPOCTKaxX ANs iX 3aB4acHOro Groky-
BaHHS | MOMerweHHs HaknagaHHs roToBOro npoTes3a,
Npu HasiBHOCTI 3HAYHUX MigHYTPeHb 3yOHUI TeXHIK
BpaxoBye iX Mpu BUrOTOBMEHHI NpoTe3a i, 3a HeobXxia-
HOCTIi, MOXe gogaTh Wap enacTUYHOI Nigknagku.

BUCHOBKHU

HaknageHi npote3n, WO MawTb PO3LUMPEHI MEXi
Gasucy, cnpusitoTe Kpallin ctabinisauii nig 4Yac dyHkuil
Ta BiATEPMIHOBYIOTb BTpaTy MNOOAUHOKO 36GepexeHux
3y6iB. 3acTocoBaHi NpUHLMNM 00'€MHOTO MOAEMNOBaHHS
Ga3uciB npoTesiB  403BONSAOTL BiAHOBUTW  BTPaYeHi
KOHTYpu 00nnyysi nauieHTa, WO NO3MTUBHO BMSMBAE
Ha oro camooLiHKy. BurotoBneHi 3a gaHo MeTOAMKO
HaknagHi 3HIMHI NNacTMHKOBI NpoTe3n noTpebyroTb
Bi4 nikaps OGinble yBaru i Yacy npu iX HaknagahHi,
ane B pesynbTati MauieHTM OTPUMYHOTb MpoTe3un,
O MatloTb BULLi PYHKUiOHANbHI Ta €CTETUYHI MOKa3HUKN
i Ginbwnii TepMiH 306epexeHHs TKaHWHWM MNPOTE3HOro
noxa Ta NooAMHOKUX 3y0iB.
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We consider it important to use the apical slope
of the alveolar ridge near the single-saved teeth to
increase the area of the overdenture base, especially
in the lower jaw, which has a positive effect in the form
of a decrease in the specific pressure exerted on the
prosthetic area. The use of surveying in the study of
jaw models allows us to identify possible undercuts on
the alveolar ridge to block them in advance and facilitate
the application of the ready denture, if there are signifi-
cant undercuts, the dental technician takes them into
account when making the denture and, if necessary,
can add a layer of elastic lining.

CONCLUSIONS

Overdentures with extended base boundaries
contribute to better stabilization during function and
pospone the loss of single saved teeth. The applied
principles of three-dimensional modelling of denture
bases allow restoring the lost contours of the patient’s
face, which has a positive effect on self-esteem. Over-
dentures made using this technique require more
attention and time from the doctor to apply them, but
as a result, patients receive dentures with higher
functional and aesthetic parameters and a longer
period of preservation of the prosthetic area tissue
and single teeth.
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Prospects for further research

It is advisable to supplement the continuation of the research
with the clinical investigation and study the effectiveness of
the proposed method of orthopedic treatment with overden-
tures made on the principles of three-dimensional modeling
of dentures bases in comparison with prosthetic treatment
with telescopic fixation overdentures.
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KAlo4oBi cAaoBa: PE3IOME

nnombyBaHHA KOPEeHeBMX KaHamiB, ekc-  AKTyanbHicTb. [1O0MOyBaHHA KOpeHeBMX KaHamiB — BaXnuBa CKafoBa YCNLLHOro
Tpy3ia cunepa, yCknagHeHHs Mpu eHAO-  eHOOAOHTWMYHOrO nikyBaHHS. [epMeTuyHe anikanbHe 3anevaTtyBaHHS 3anobirae ani-
AOHTUYHOMY NiKyBaHHi. KanbHOMY MiATIKAHHIO, Ta BWHWKHEHHIO abo peuuamBy anikanbHOTO NEPIOAOHTUTY.
OpHak MOXIMBI MOMUIKM MPU MexaHiyHii 06pobui Ta obTypauii KopeHeBUx KaHarnis
MOXYTb MPU3BOAUTM OO PU3MKY EeKCTpy3ii maTepianiB 3a Mexi anikanbHOro OTBOpY.
Y cratTi HaBedeHun ornsan  niTepaTypHUX [xepen 3 NuTaHb (PakTopiB  PU3UKY,
yCKNaAHeHb Npu ekcTpys3ii cunepa Ha BEPXHIl Ta HYXHIN Leneni i LWNSXU iX YCyHeHHS,
l'epaHiH Cmanicnas leoposuy a TakoX KINiHiYHi BUNagku 3a TEMOIO CTaTTi.

XapkiBCbkuin HauioHanbHuiA yHiBepcuteT  MeTa poboTW — OUIHUTU KMiHIYHI Ta FiCTOMOriYHI pe3ynsTatn ekcTpysii nnombysanb-
imeHi B.H. KapasiHa MiHicTepcTBa ocBiTM  HOro marepiany B KOpEHEBOMY KaHani nig Y4ac eHAOAOHTUYHOIO MiKyBaHHS.

i Haykn YkpaiHn, meauunuii cdakynetet, Martepianu Ta metoan. Kntoyosi cnosa: nnombyBaHHA KOPEHEBOrO KaHany, eKkCTpysis

AAfl KOpeCnoHAEHLI:

kadeapa ctoMaTonorii; cunepa, ycknagHeHHs nig Yyac eHA0LOHTUYHOIO NiKyBaHHS LyKanum 3a Bcima AOCTYNMHUMMW
mangaH CeobGoaw, 6ya. 4, m. Xapkie, nybnikauiamu B 6a3ax gaHux:
Ykpaina, 61022; PubMed (https://pubmed.ncbi.nim.nih.gov/),
e-mail: dantistes@ukr.net Clinical Key Elsevier (https://www.clinicalkey.com),
Cochrane Library (https://www.cochranelibrary.com/),
© lepaHiH C.1., 2024 eBook Business Collection (https://www.ebsco.com/) Ta

Google Scholar (https://scholar.google.com/).

[ocnigxyBanachk YCNilWHICTb NiKyBaHHS, KOPOTKOYACHWN nicnsionepauiiiui - Ginb,
eKCTpy3ii Ta yCKNafHEeHHS Ha BEPXHi Ta HWXHIN Lenenax. HepenesaHTHi ornsan
Oynu BuKNtodeHi. KniHiyHi BMNagkum aBTOpa MpeAcTaBneHi y BUMSAAi AMHAMIYHMX
crocTepexeHb Nicns eKCTpysii Npu NNomMbyBaHHi KOPEHEBOro KaHary.

Pe3ynbratu Ta ix o6roBopeHHsi. OnpauboBaHo 75 BignoBigHux ctaten. MNoBHi TekCTH
cTatel MpoaHanis3oBaHi LWOAO 4YacToTW ycnixy, micnsonepadiiHoro Gomoo, ekcTpysii
Ta 0o6Typauii. Ha BepxHiin weneni cunep Moxe nOTpanuTU B Masyxy i NpU3BecCTn
[0 CVHYCWTY, BKIOYalouM acneprinbo3, napectesii Ta HEeBpOMOrivHi yCKNagHEeHHS.
BBaxkaeTbCsl, WO BUBEAEHWU MaTepian He 3anuiiaeTbCs B OAHIA KOHKPETHIN OinsHLUi
nasyxv i BWSBMNSE BNAcTUBOCTI YyxopigHoro Tina. 3acTii cekpeuii npu3BoAMTb
[0 aHaepobHuUx ymoB, siki cnpusoTb pocTy crop Aspergillus. Mapectesia moxe 6ytn
HacrigkoM HenpaBUIbHOTO IiKyBaHHA BHACMIOOK TWUCKYy OOTypauiliHux maTtepianis
Yy KaHarni HWKHbOI Lenenu, HEeMpOTOKCUYHUX edekTiB, 0O0POTHOro 4n HeobopoT-
HOro OrnoKyBaHHS MpOBEAEHHS HEepPBOBOrO iMNynbCy abo MOpYyLIEeHHs MoTeHuiany
MemOpaHu HepBOBOro BonokHa. Llle ogHielo nMpuunHO HeBAANoro eHAOAOHTUYHOMO
NiKyBaHHA € peakuis Ha CTOPOHHe Tino. nombyBanbHUIA MaTepian, Po3MilLeHWniA
y nepianikanbHii 30Hi, BUKNMKAE peakLito CMOMy4yHOi TKAHMHU Ha CTOPOHHE Tino.
Xoya HasBHICTb NNOMOBYBanbLHOro Martepiany B NepUpaanKynsapHii 30Hi He NpU3BOANTL
[0 eHOOAOHTUYHOI HeJOoCTaTHOCTI, Lie MOXE 3Ha4yHO CMOBIMbHUTU NPOLIEC 3arO€HHS.
Ycnix ekcTpysifHOro nikyBaHHSA 3Ha4YHO BULLMIA y Bunagkax 6e3 nmepianikanbHoi nato-
norii, NOPIBHSAHO 3 BMNaAKaMu anikanbHoro nepiogoHTUTy. MNpeacTaBneHi WicTb KMiHiY-
HVX BUNaZKiB aBTopa 3 eKCTPy3icto NnombyBanbHOro marepiany Ans KOpeHeBUX KaHaris
Ha BEPXHIil i HYDKHIN Leneni nokasanu KNiHIYHUIA ycnix WoAo BiACYTHOCTI Cy0’ EKTUBHUX
CYMMTOMIB i 3arO€HHS BOTHULL, AECTPYKLii Npy BigAaneHnx TepmiHax CrnocTepexeHb.
BucHoBKM. Ha OCHOBI 4MCNEHHMX [OOCMiMKEeHb MOXHa 3pobuUTM BMCHOBOK, LLO
EeKCTpy3ia cunepa He € PaKTOpPOM, LLO NPM3BOAUTL [0 MOraHoro 3aroeHHs, i pesopbuis
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ABSTRACT

Background. Root canal filling is an important part of successful endodontic treat-
ment. Hermetic apical sealing prevents apical leakage and the occurrence or
recurrence of apical periodontitis. However, possible errors in chemo-mechanical
preparation and obturation of root canals can lead to the risk of extrusion of materials
beyond the apical foramen. The article gives a literature review on risk factors, compli-
cations during extrusion of sealer on the upper and lower jaw and ways to eliminate
them, as well as clinical cases on the topic of the article.
Aim - this literature review and keys reports aimed to evaluate the clinical
and histological outcomes of the root canal filling material extrusion during endo-
dontic treatment.
Materials and Methods. Keywords of root canal filling, sealer extrusion, complications
during endodontic treatment were searched for all obtainable publications in the
databases of

PubMed (https://pubmed.ncbi.nim.nih.gov/),

Clinical Key Elsevier (https://www.clinicalkey.com),

Cochrane Library (https://www.cochranelibrary.com/),

eBook Business Collection (https://www.ebsco.com/) and

Google Scholar (https://scholar.google.com/).
The success rate, short-term postoperative pain, overfilling and complications in upper
and lower jaws were selected. Irrelevant reports were excluded. Clinical cases
of the author presented the follow-ups of the root canal filling extrusions.
Results. 75 relevant articles were identified. The full texts of articles were analyzed
on the success rate, postoperative pain, overfilling and obturation. In the maxilla, the
sealer can enter the sinus and lead to sinusitis, including aspergillosis, paresthesias,
and neurologic complications. The excreted material is thought to not remain in
one specific area of the sinus and exhibit foreign body properties. Stasis of secretion
leads to anaerobic conditions that favor the growth of Aspergillus spores. Paresthesia
can be a consequence of incorrect treatment due to pressure of obturation materials
in the mandibular canal, neurotoxic effects, reversible or irreversible blocking of
nerve impulse conduction, or disruption of the nerve fiber membrane potential. Another
reason for failed endodontic treatment is a foreign body reaction. The filling material
placed in the periapical zone causes a foreign body reaction in the connective tissue.
Although the presence of filing material in the periradicular area does not lead to
endodontic failure, it can significantly delay the healing process. The success rate
of extrusion treatment is significantly higher in cases without periapical pathology
compared to cases with apical periodontitis. 6 clinical cases of the author with the
root canal filling material extrusions on the upper and lower jaw showed the clinical
success in terms of absence of subjective symptoms and healing of the lesions in
the long-term follow-ups.
Conclusions. Based on numerous studies, it can be concluded that sealer extrusion
is not a factor leading to poor healing, and resorption of the extruded material is not
necessary for the repair of periapical lesion. It is unlikely that sealer extrusion can
cause endodontic treatment failure, whereas infection is the main problem.

Heranin Sl. Consequences of the overfilling in endodontic practice. Periapical reaction and potential complications.
Kharkiv Dental Journal. 2024;1(1(1)):48—64. DOI: https://doi.org/10.26565/3083-5607-2024-1-06

BCTYN

INTRODUCTION

OCHOBHOK METOK fiKyBaHHS1 KOPEHEBMX KaHarniB € The main aim of root canal treatment is eradication
BUNy4YeHHS OakTepianbHOi GionniBkn, sika € npuumHoto  of the bacterial biofilm, which is the cause of inflamma-
3ananbHoi peakuii B nepianikanbHUX TKaHWHax, AesiH-  tory reaction in the periapical tissues, disinfection and
dekuia Ta repmeTusauis BCbOro npoctopy kopeHeBoro tight sealing of the root canal space. Successful endo-
KaHany. YcnilwHe eHAOOAOHTMYHe nikyBaHHA 3anexutb dontic treatment relies on proper mechanical shaping,
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Bi MpaBWUMbHOrO MexaHiyHOro OpPMYyBaHHS, SKICHOT
ipurauii Ta o0O6Typauii cuMCTEMM KOPEHEBOro KaHary.
lneanbHa o6Typauist KOpeHeBOro KaHany NoBUHHA J0CS-
raTu LEMEHTHO-AEHTMHHOrO 3’€fHaHHSA. Ha xanb, s To4-
Ka Mae cunbHy iHOMBIgyanbHy BapiabenbHicTb, a Bia-
CTaHb Big peHTreHorpadivyHoi BepXiBKM KONMMBAETLCS
Bin 0 no 3 MM i Moxe ByTM 3miHEeHa 3ananbHWUM Npo-
uecom. EnektpoHHuii anekcnokatop (EAL) y aaHun vac
BUKOPWUCTOBYETLCH SIK HaAiiHUM iHCTPYMEHT ANns iaeHTu-
dikaLii anikanbHOro 3BY>XEHHS Ta BU3HA4YEHHS poboyoi
poexuHu. O6Typauis KOpeHeBOro KaHany € OfHUM i3 Hal-
BaXMMBILLMX (PAKTOPIB, IO CNPUSE YCMiXy eHAOAOHTUY-
Horo nikyBaHHsl. MnombyBanbHWMIA MaTepian mae OyTu
MOBHICTIO OOMEXEHUI MPOCTOPOM KOPEHEBOIO KaHary,
ane ekcTpysis nrnomOyBanbHOro martepiany 3a Mexi
BEPXiBKW, sIka BM3HAYAETbCSI HA PEHTreHorpami, onucy-
€TbCSl SIK EKCTPY3isl, WO MOXEe BUHWKHYTWM B pe3ynbrarTi
3ananbHoi pe3opbuii anikanbHOi YacTUHW KopeHs abo
HEMOBHICTIO CCOPMOBAHOI BEPXIBKA KOPEHS, a TaKoX
Yepes HaaMipHY iIHCTpyMeHTaLito Yepes NOMUIIKM Y BU3Ha-
YeHHi pobouoi AoBXMHW. Y niTepaTypi Bce Le iCHylTb
Pi3Hi AYMKM LIOOO MMOBIPHOCTI TOro, WO eKCcTpys3ida
CKOMMPOMETYE €HOOAOHTMYHE fikyBaHHsi. MeTo uboro
ornady nitepatypu Ta npeseHTauii KniHiYHUX BuNag-
KiB 6yno npeactaBuTK pisHi pe3ynsTaTi Ta YCKNagHEeHHs
y BUNagKax ekcTpysii nig 4ac eHA0AOHTUYHOIO MiKyBaHHS.
MeTa po6oTM — OUIHWTM KMiHIYHI Ta ricTonoriyHi
pesynsTaT ekcTpysii nnoMbyBanbHoro martepiany B Ko-
peHeBOMY KaHani nig Yac eHA04OHTUYHOTO MiKyBaHHS.

MATEPIAAU TA METOAU AOCAIAXXEHHA

MigGip nybnikauin BukOHaAHO 3a 6aslamm [AaHux
PubMed (https://pubmed.ncbi.nim.nih.gov/), Clinical Key
Elsevier (https://www.clinicalkey.com), Cochrane Library
(https://lwww.cochranelibrary.com/), eBook Business
Collection (https://www.ebsco.com/) Ta Google Scholar
(https://scholar.google.com/), y saKkux BUCBITOBANUCH
BiJOMOCTI MPO Hacnigkvn BuBeAeHHN 00TypauiiHoro mare-
piany 3a BepxiBKy KOpPEHs Mpuv €HAOOOHTUYHOMY IliKy-
BaHHI. Ha nepwomy eTtani npoBoaMnM MOLWyK nitepaTyp-
HUX [Kepen 3a KIHYOBUMK CroBamu: MrombyBaHHA
KOpPEHEBOro KaHamny, €eKCTpy3is cwunepa, YCKNagHEeHHS
nig Yac eHaoA0HTUYHOrO NikyBaHHS. [locnigxysanach yc-
NiLWHICTb NiKyBaHHSA, KOPOTKOYACHUIW nicnaonepauinHnmi
Oinb, eKkcTpysii Ta yCKnagHEHHS Ha BEPXHIA Ta HWXHIN
wenenax. Ha gpyromy etani BuB4anvcb pestome crartew
Ta BMKITrOYanucb nybnikauii, ki He Bignosiganu kputepiam
pocnigxeHHs. Ha TpeTboMy eTani BuB4anu noBHi TEKCTH
BifiOpaHMx cTaTten Ha BIigNOBIOHICTb KpPUTEpPIsIM BKITHO-
YEHHSA OO CMUCKy NniTepaTypu Ta peneBaHTHICTb Aocnia-
XeHb. KpuTepiamn BkntoyeHHs nybnikauin oo Bubipky,
sKa nignarana KoOHTeHT-aHanidy, Oynu Taki: BUCBITNEHHS
CyyacHMX BigOMOCTEN WoAo nrombyBaHHA KOPEHEBOro
KaHany, ekcTpysii cunepa, ycknagHeHb nig vyac eHgonoH-
TUYHOTO MiKyBaHHSA Ta BiAMOBIOHICTb AOCHIIKEHb KOYO-
BMM 3acajaM [0Ka30BOi MeauuumHu. ABTOPOM HaAaHi
KNiHIYHI BUNagKn eHOOO4OHTUYHOrO MNiKyBaHHA NauieHTiB
y BUrMaAi nepianikanbHUX peHTreHONoriYHNX 3HIMKIB JUHa-
MIYHMX CMOCTEPEXEHb 3 HAABHICTIO €KCTPY3i Npu Nom-
OyBaHHi kopeHeBoro kaHany. JlikyBaHHA NPOBOAMIOCH Ha
6asi CtomaTtornoridyHoro ueHTpy «MaxaoH» (M. MNonTtaea)
3 BWKOPUCTAHHSM oOnepauifiHoro Mikpockona B nepiog
32018 no 2022 pik. B ycix nauieHTiB oTpumaHo iHdopmo-
BaHy 3rofly Ha BUKOPUCTaHHA PEHTITEHOMOTYHUX 3HIMKIB.

a copious irrigation, and obturation of the root canal
system. The ideal root canal filling should reach the
cemento-dentinal junction. Unfortunately, this point has
a strong individual variability and the distance from the
radiographic apex ranges from 0 to 3 mm and can be
altered by inflammatory processes. The electronic apex
locator (EAL) is currently used as a reliable instrument
for identifying the apical constriction and determining
the working length. Root canal obturation is one of the
most important factors contributing to the success of
endodontic therapy. Filling material should be entirely
confined to the root canal space, but the extrusion of
filling materials beyond the radiographic apex is descri-
bed as overfilling, which can occur as a result of inflam-
matory apical root resorption or an incompletely formed
root apex, and due to over-instrumentation because
of errors in working length determination. The literature
still has a variable opinions concerning the likelihood
that overfilling will compromise endodontic therapy.
The aim of this literature review and case reports was
to present a different outcomes and complications in
cases of overfilling during endodontic therapy.

Aim — this review of the literature aimed to evaluate
the clinical and histological results of the extrusion of
root canal filling material during endodontic treatment.

MATERIALS AND METHODS

Publications were selected based on PubMed
databases (https://pubmed.ncbi.nim.nih.gov/), Clinical Key
Elsevier (https://www.clinicalkey.com), Cochrane Library
(https://www.cochranelibrary.com/), eBook Business
Collection (https://www.ebsco.com/) and Google Scholar
(https://scholar.google.com/), which covered information
on the consequences of root canal filing material
extrusion beyond the apex during endodontic treatment.
At the first stage, literature sources were searched for
keywords: root canal filling, sealer extrusion, compli-
cations during endodontic treatment. Treatment success,
short-term postoperative pain, extrusions and compli-
cations on the upper and lower jaws were studied.
At the second stage, summaries of articles were studied
and publications that did not meet the research criteria
were excluded. At the third stage, the full texts of the
selected articles were studied for compliance with the
criteria for inclusion in the literature list and research
relevance. The criteria for including publications in the
sample that was subject to content analysis were the
following: coverage of modern information on root canal
filling, sealer extrusion, complications during endodontic
treatment, and compliance of research with the key
principles of evidence-based medicine. The author provi-
ded clinical cases of endodontic treatment of patients
in the form of periapical radiographs of dynamic
follow-ups with the presence of extrusions during root
canal filling. The treatment was carried out on the basis
of the Dental Center «Machaon» (Poltava), using
an operating microscope in the period from 2018 to 2022.
Informed consent for the use of X-ray images was
obtained from all patients.
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PE3YABTATU TA iX OBFOBOPEHHS

EKCTpYs3ii PAOMBYBAABHOrO MATEpIiaAy

i npoLeAypaAbHi MTOMUAKK

[o 3aBoaHb €HOOOOHTUYHOIO JliKyBaHHS HamnexaTb
OYMLLIEHHS CUCTEMM KOPEHEBUX KaHaniB, KOHTPOMb i 3HU-
XKEHHs1 GakTepianbHOro HaBaHTaXEHHS!, @ TAKOX YCYHEHHS
KniHiYHOI cumnTomatuku. Mpu 06Typauii nnomGyBansHUiA
mMaTtepian NoOBUHEH AOCArTU anikanbHOT YaCTUHU KOPEHs —
6e3 npocyBaHHA B nepianikanbHi TKaHWUHW | npunerni

CTpyKTYpHM (purc. 1).

a)

RESULTS AND DISCUSSION

Extrusions of filling material

and procedural errors
The objectives of endodontic treatment include
cleaning the root canal system, controlling and reduc-
tion of the bacterial load, eliminating clinical symptoms.
During obturation, the filling material should reach the
apical part of the root without penetrating into periapical

tissues and adjacent structures (Fig. 1).

c)

Puc. 1. CumntomaTnyHmi anikanbHWi nepiogoHTUT 3yba 46
a) Ha giarHoCTUYHOMY iHTpaopanbHOMY 3HIMKY — NepupaauKynspHi ocepeaku KiCTKOBOI AeCTpyKUil
b) ctaH nicns nnombyBaHHSA KOPEHEBOrO KaHarny TexHikoto 6e3nepepBHOi XBUNi
C) AMHaMiYyHe cnocTepexeHHst Yepes 3 poku. MNoBHe 3aroeHHs BOrHULL, AeCTPyKLUii
Fig. 1. Symptomatic apical periodontitis of the tooth 46
a) diagnostic periapical radiograph — periradicular lesion of endodontic origin
b) condition after root canal filling with the continuous wave technique
c) 3 year follow-up. Complete healing of the periapical lesion

Ha »anb, iHoai HagmipHa mexaHiyHa obpobka kope-
HEBOro KaHamny MalWHHMMMW i PYYHUMWU iHCTPYyMEHTamu
BeJe 00 pU3MKy eKCTpys3ii 3a MexXi anikanbHOro oTBopYy
iHbiKOBaHMX OLUYPKIB, ipyUrauinHMX posyuHiB, cunepa,
marepianis ong TUM4YacoBOro NAOMOYyBaHHA Ta MIKpO-
opraHiamiB [1]. 3a3Buyain He3HayHi eKCcTpy3ii HopmanbHO
CNpUNMAalOTbLCS NepUpaanKynsapHUMN TKaHUHaMK (puc. 2).
OpHak y TOW Xe 4Yac MOXyTb BWHUKATW MEBHi KMiHiYHi
CUMMTOMM, Taki sk Oinb, Habpsik, napecTesii i aHecTesii,
0cobnvMBO B pasi BUBEAEHHs MrombyBanbHOro marepi-
any nobnu3y abo npu 6Ge3anocepegHbOMY KOHTaKTI
3i CTPYKTYypamu HEPBOBMX BOJTOKOH [2].

a)

Unfortunately, sometimes excessive mechanical
preparation of the root canal with machinary and manual
instruments leads to the risk of extrusion of infected
debris, irrigating solutions, sealer, temporary filling mate-
rials and microorganisms beyond the apical foramen [1].
Usually, minor extrusions are normally accepted by the
periapical tissues (Fig. 2). However, certain clinical
symptoms such as pain, swelling, paresthesia, and anes-
thesia may occur, especially if the filling material is placed
near or in direct contact with nerve fiber structures [2].

b)

Puc. 2. CumnTomMaTMyHMi anikanbHWi nepiogoHTUT 3yba 46
a) Ha AiarHoCTUYHOMY IHTpaopanbHOMY 3HIMKY — O3HaKV anikanbHOro NepiofoHTUTY
b) cTaH nicna nnombyBaHHs1 KOPEHEBOTO KaHany — TexHika 6eanepepBHOI XBUIi
Fig. 2. Symptomatic apical periodontitis of the tooth 46
a) diagnostic periapical radiograph — signs of apical periodontitis
b) root canal filling — continuous wave technique
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c)

—

d)

Puc. 2. CumntomaTyHMi anikanbHWin nepiogoHTUT 3yba 46
C) AMHaMmi4He cnocTepexeHHs yepes 14 mic. Mpouec 3aroeHHs
d) guHamiuHe cnocTepexeHHs Yyepes 2 p. 9 Mic. NoBHe 3aroeHHs NepupaamnKynsapHOro BOrHULWa AeCTPYKLiT
Fig. 2. Symptomatic apical periodontitis of the tooth 46
c) 14 months follow-up. The healing in progress
d) 2 years and 9 months follow-up. Complete healing of the periradicular bone lesion

Barato akTopiB MOXyTb NiABULLYBaTU PU3NK EKCT-
pysii cunepa, Hanpuknag, HagMipHa iHCTpyMeHTanbHa
06pobka, cknagHa aHaTOMisi CUCTEMU KOPEHEBUX KaHa-
niB, Benvika KinbKiCTb cunepa, HagmipHe 3ycunns npwu
KOMMaKLji, rigpoCTaTUYHUIA TUCK, BUKOPUCTaHHS KaHamno-
HamnoBHioBaYa, 3y6u 3 He3aBepLleHUM (OPMYyBaHHAM
BEpPXiBKU | pe3opbLiieto anikanbHOT YaCcTUHN kopeHs. [3, 4].

HedopmaLis anikanbHOro 0TBOPY CTBOPIOE TPYAHOLLI B
KOPEKTHIn aganTauii nnombyBanbHoro matepiany. 3a Ha-
SIBHOCTI anikanbHOro nepiofoHTUTY BepxiBKOBa YacTuHa
KOpeHsl MipaaeTbest pesopbuii, Wwo noripwye skicTb ani-
KanbHOro 3anedvatyBaHHsA [5—7]. AnikanbHe niaTikaHHA
i noTpannsAHHA ekcyaaTy B KOPEHEeBWIN KaHan CTBOPIOOTL
cnpustnuei ymoBu ansi pocty 6Gaktepi. Hapnuwkosa
iHCTpYMeHTauis Npu3BoAuTbL [0 MOTPanmsHHA OLUypKiB
iH(hikoBaHOro AEHTWHY i 3anWLLKIB HEKPOTN3OBAHOI Nynb-
Ny B NepUpaaunKynapHi TkaHuHm (puc. 3). bakTepii, 3aneva-
TaHi B AEHTUHHMX OLLYypKaX, i3NYHO 3axuLLeHi Big BNNNBY
iIMYHHUX 3aXMCHMX MEXaHi3MiB, LLIO MOripLUye 3aroeHHs [8, 9].

Many factors can increase the risk of sealer extrusion,
such as excessive instrumentation, complex root canal
anatomy, large amounts of sealer, excessive com-
pressive force, hydrostatic pressure, use of a root canal
carrier, teeth with incomplete apical formation and
apical root resorption [3, 4].

Deformation of the apical foramen creates difficulties
in the correct adaptation of the filling material. In the
presence of apical periodontitis, the apical part of the
root can be resorbed, which impairs the quality of
apical sealing [5, 7]. Apical leakage and exudate
entering the root canal create favorable conditions
for bacterial growth. Excessive instrumentation forces
the infected dentin debris and necrotic pulp residues
toward the periradicular tissues (Fig. 3). Bacteria sealed
in dental debris are physically protected from immune
factors, which impairs healing [8, 9].

Puc. 3. AnikanbHa TpeTMHa KOPeHeBOro kaHany 3 o6TypauiiHum MaTtepianom (npo3opuii 3pa3ok). Courtsey of A.Castellucci
Fig. 3. Apical third of the root canal with obturation material (transparent sample). Courtesy of A. Castellucci

Y 6inbLUOCTi BUNaakKiB eKCTPy3ist cunepa 3a HagmipHoT
iHCTpyMeHTanbHoi 06po6KM OMMCYETLCS Y Npemonsapax i
monspax [10].

In most cases, excessive sealer extrusion due to over-
instrumentation is described in premolars and molars [10].

OpuwuriHanbHi 4oCnigpKeHHSs

52

Original research



XapkiBcbkuii cTomatonorivyHmm xypHan. 2024. T. 1. Ne 1(1). C. 48-64

Kharkiv Dental Journal. 2024:1(1(1)):48—64

ISSN 3083-5607 (Online)

ICHYIOTb 4YOTMPU OCHOBHUX MPUYMHHUX DaKTOPIB,
WO NPU3BOAATL A0 YLWIKOMKEHHS TKAHWH i BUHUKHEHHS
nepeniyeHnx BuLLEe CUMNTOMIB:

— MexaHiYyHa TpaBma BHACMigOK HEKOPEKTHOI iIHCTpy-
MeHTauil (Hanpuknag, nepdopalis HWxHboLlenen-
HOro kaHany);

— XiMIYHUA — HEMpPOTOKCMYHWIA edhekT Mmarepianis,
BMKOPUCTOBYBaHUX NS OYMLLEHHS | NnoMOyBaHHSA kope-
HEeBUX KaHanis;

— KoMmnpeciiHun deHoMeH Bif NPUCYTHOCTI dinepa
abo cunepa B HUWKHbOANBBEONSIPHOMY KaHarni;

— neperpis TKAHWH NpW HeJOTPUMaHHI NpaBu TEXHIKK
rapsiqoi komnakuii [2, 11, 12].

Yce ue Moxe CNpoBOKyBaTWM 3anarnbHWA MpoLec,
L0 NPU3BOAMUTL 40 HEBOASOIO pe3ynbraTy MikyBaHHS.

YCKAQAHEHHS Npu eKCTPY3ii Ha BepXHiK WweAeni

Ha BepxHiii weneni cunep Moxe NOTpanuTu B CUHYC
i Npu3BecTM OO0 raMmopuTy, BKMKYalouM acneprinbos,
napectesii i HeBponoriyHi ycknagHeHHs [13]. Beaxa-
€TbCs, WO BMBEAEHUA MaTepian He 3anuwaeTbes
B OOHIN KOHKPETHIN 30Hi Nasyxu i NposiBNs€ BnacTUBOCTI
yyxopigHoro Tina [14]. Cra3 cekpeuii npu3BOaUTb
[0 BUHUKHEHHSI aHaepoOHUX YMOB, LLO CMPUSOTL POCTY
cnop Aspergillus (puc. 4).

There are 4 main factors that lead to tissue damage
and the symptoms listed above:

— mechanical trauma due to incorrect instrumen-
tation (e.g., mandibular canal perforation)

— chemical — neurotoxic effect of materials used for
cleaning and filling root canals;

— compression phenomenon due to the presence
of filler or sealer in the mandibular canal;

— overheating of tissues in case of non-compliance
with the rules of hot compaction technique [2, 11, 12].

All this can provoke an inflammatory process, which
leads to an unsuccessful treatment outcome.

Complications of extrusion on the upper jaw

In the makxilla, the sealer can enter the sinus and
lead to sinusitis, including aspergillosis, paresthesias,
and neurologic complications [13]. The excreted mate-
rial is thought to not remain in one specific area of the
sinus and exhibit foreign body properties [14]. Stasis
of secretion leads to anaerobic conditions that favor
the growth of Aspergillus spores (Figure 4).

Puc. 4. Aspergillus fumigatus (Oxxepeno https://commons.wikimedia.org/w/index.php?curid=508454)
Fig. 4. Aspergillus fumigatus (Source https://commons.wikimedia.org/w/index.php?curid=508454)

Y 6GinbwocTi BUNAgKiB acneprinbo3 noB’s3aHuin i3
BMNIMBOM NNOMOyBanbHUX MaTepianiB Ha OCHOBi LMHK-
okempg esreHony (LOE) i napadopmanegerigy, siki notpa-
MWnn B CUMHYC. 7K pesynbrar, BUHUKaE 3anarnbHa peakuis
i BrioKyBaHHs1 pyxy MUroTNMBOro enitenito (puc. 5) [15-17].

b)

In most cases, aspergillosis is associated with
exposure to zinc oxide eugenol (ZOE) and paraform-
aldehyde-based filling materials that have entered the
sinus. As a result, there is an inflammatory reaction
and blockage of the ciliated epithelium (Fig. 5) [15-17].

Puc. 5. Acneprinbo3 BepxHboLLenenHoro cuHyca (Peral—Cagigal i cnisaBsT., 2014)
a) rictonoriyHe gocnigxeHHs (3abapeneHHsi 'E). PacHi rpmbkosi ricou Aspergillus spp.,
paHynemaTosHe 3ananeHHs, e03MHOMINU i FiraHTCbKi KNITUHW
b) mikpomopdonoria A. fumigatus (x 100; 3abapBneHHs NakTOPEeHONOBMWI CUHIl)
c) KT 3aTeMHeHHs y nMiBOMy BEpPXHbOLLIENIENHOMY CUHYCI 3 SiBMLLEAMM KICTKOBOT AeCTpyKLUii nepegHbonaTepanbHoi CTiHKM
Fig. 5. Aspergillosis of the maxillary sinus (Peral—Cagigal et al., 2014)
a) histological examination (H&E). Abundant fungal hyphae of Aspergillus spp., Granulomatous inflammation, eosinophils and giant cells
b) micromorphology of A. fumigatus (100x; stained with lactophenol blue)
c) CT scan of the left maxillary sinus with bone destruction of the anterolateral wall
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B ogHomy 3 KniHiYHMX BMNagkiB onMcaHo CUMMTOM
YyTNMBOCTI NpW XyBaHHI i nepkycii 3yba 16 y nauieHTku
25 poKiB MPOTAArOM KiflbKOX POKIB NiCMNsi eHAOoMIKYBaHHS.
Mpu papgionorivHOMy [OCHIDKEHHI BUSABMEHO cunep,
BMBEOEHUN Y BEPXHLOLLEMENHUIA CUMHYC, @ TaKOX HasiB-
HICTb PEHTreHOKOHTpPAcTHOI Macu nobnm3dy npoxoay
HOCOBOI MOPOXHWHW. BCcTaHOBNEHO AiarHo3: acneprinbo3
BEPXHbOLLIENENHOr0 CMHyca 3 anikanbHUM MepiofoHTM-
Tom 3yba 16 BHacnigok ekctpysii cunepa. JlikyBaHHs
BKIOMANOo anikanbHy Xipyprito 3 petporpagHiM niomoy-
BaHHSAM LUiYHMX KOpeHeBMX kaHaniB 3yba 16, aHTpo-
CKOMil0, @ TaKOX BUAANEHHSI CTOPOHHLOrO Tina 3 Bepx-
HboLuenenHoi nasyxu [13].

YCKAQAHEHHS NpU eKCTPY3ii Ha HUXHIN WweAeni

[o ycknagHeHb Ha HWXHIN Leneni MOXHa BigHeCTH
6inb, Habpsik i napecTesii. BBaxaeTbcs, WO nicnsonepa-
LiHMA Ginb GesnocepenHbO MOB’A3aHUI i3 3anarnbHO
peakuieo B nepianikanbHMX TKaHUHAX i MOXe TpuBaTu
BiO Kinbkox rogvH oo Ginbw TpuBanoro nepiogy nicns
eHponikyBaHHs [18]. lNepwum cuMNTOMOM BMBEOEHHS
nnomMmo6yBanbHOro Matepiany B HUMKHbOLLENENHUA KaHan
€ CNoHTaHHWI Ginb y navieHTa npy o6TypaLii kopeHeBoro
KaHany, siKui He MMHaE Nicns 3akiH4eHHA Al NoKanbHOro
aHecTeTuka [19]. CunbHMIA Binb €HAOAOHTMYHOT NpUpoan
nicna ekcTpysii cunepa BuMarae paHHbOI AiarHOCTUKU
i HerarMHMx 3axopfiB A 3HWKEHHS PU3MKY HE3BOPOTHOIO
YLWIKOMXKEHHA HepBOBUX BONokoH [20]. Binb moxe matu
CMOHTaHHWUI, nepiognyHMn abo NOCTIHUI XapakTep.
Tpurepamm MOXYTb CTaTW BXWMBaHHA X, pPO3MOBa,
xonogHi abo rapsui nogpasHukK. MauieHT Moxe Takox
CKapXXMTUCSt Ha BigqyTTA MEYiHHSA, MOKOnBaHHSA abo
Tuck y 3ybax [21]. Binb Moxe cynpoBOmKyBaTUCS O3Ha-
KaMu nokasfbHOro 3ananeHHss — 6inb npu  nepkycii,
a TakoX nanbnauii anbBeONApPHOro BigpocTKa MO LLiYHIN
noesepxHi abo kombiHauield 03HaK MexaHiYHOT TpaBMu
i 3ananeHHs HMXKHLOLLENENHOro Hepea 3 Gonem Yu OHi-
MIHHSIM HWXKHbOT Ty6u [22]. Mapectesia moxe OyTn
HacnigkoM HEKOPEKTHOI iHCTpyMeHTanbHoi obpobku —
yepe3 TUCK OOTypauiiHMX MmatepianiB y maHgubynsip-
HOMY KaHani, HeWpoTOKCM4YHi edekTn, 3BopoTHe abo
He3BOpPOTHE GroKyBaHHS NPOBIAHOCTI HEPBOBUX iMMNYyIb-
CiB UM MOpPYLUEHHs1 MOTeHuiany mMembpaHu HEepBOBOro
BonokHa [1, 23-25]. Y pesknx nauieHTiB po3BMBAETLCS
nepcucTeHTHa aHecTesida [26, 27].

[ocTpa 3ananbHa peakuis y nepianikanbHUX TKaHUHaX
PO3BMBAETLCA SIK pe3ynbraT eKCTpy3ii BMiCTy KOpeHeBOro
KaHany, XiMi4yHOi 41 MikpobHOoT npupoaun. MexaHiyHi abo
XiMiYHi YLUKODKEHHS1 3a3BMYyai MoB’dA3aHi 3 HaaMipHOo
iHCTpyMeHTanbHo obpobkoto, anikanbHOK eKCTpys3ieto
ipuraHTiB abo cunepis [8].

Yci cunepu nNeBHOK MIpOKD MakTb HENPOTOKCUY-
HUA edpeKT, SKUN € pesynbTaTtoM BMMMBY KOMMOHEHTIB,
Lo BXoAATb Ao ix cknagy [1, 28].

[0 HaNTOKCUYHILWIMX Hanexatb CUnepwu, WO MICTSATb
eBreHon i napadgopmanbgeria, (EHoometasoH Ivory
i N2), aki MoXyTb nopyLllyBaTM NPOBIAHICTb HEPBOBUX
BOMNoOkoH [29-31]. lMapadopmanbaerin € HempoToKCU-
HOM i MOXe BWKMUKaTW OECTPYKLit0 akCOHa 3a paxyHOK
cBoei rasonopibHoi npupoan [6]. EHoomeTazoH Moxe
NpU3BECTM [0 HE3BOPOTHOrO iHribyBaHHA NpPOBEOEHHS
HepBOBOro iMNynbCy AiacdparmanbHOro Hepsa (gocnig-
XKEHHs1 Ha wWypax [29]. IHribytounin edekT eHOoMeTa3oHy
Ha CiOHWYHWIA HepB Yy LWYpiB 3BOPOTHUIA, ane 6inbLu
BUpaXeHW Yy MOpiBHAHHI 3 Sealapex i cunepamu
Ha OCHOBI rigpokcunay kanbuito [31].

One clinical case report describes the symptoms:
sensitivity to chewing and percussion of tooth 16 in
a 25-year-old female patient for several years after
endodontic treatment. Radiologic examination revealed
a sealer extruded into the maxillary sinus, as well as the
presence of a radiopaque mass near the nasal passage.
Aspergillosis of the maxillary sinus with apical periodon-
titis of tooth 16 due to sealer extrusion was diagnosed.
Treatment included apical surgery with retrograde filling
of buccal root canals of tooth 16, anthroscopy, and
removal of a foreign body from the maxillary sinus [13].

Complications of extrusion on the mandible

Complications in the mandible include pain, swelling,
and paresthesias. It is believed that postoperative
pain is directly related to the inflammatory reaction
in the periapical tissues and can last from several
hours to a longer period after endodontic treatment [18].
The first symptom of the extrusion of filling material
into the mandibular canal is spontaneous pain in the
patient during root canal obturation, which does not
disappear after the end of the local anesthetic action [19].
Severe endodontic pain after sealer extrusion requires
early diagnosis and immediate measures to reduce
the risk of irreversible damage to nerve fibers [20].
The pain can be spontaneous, intermittent, or persistent.
Triggers can include eating, talking, cold or hot stimuli.
The patient may also complain of a burning sensation,
tingling, or pressure in the teeth [21]. The pain may be
accompanied by signs of local inflammation — pain
on percussion, as well as palpation of the alveolar
ridge on the buccal surface, or a combination of signs
of mechanical trauma and inflammation of the mandi-
bular nerve with pain or numbness of the lower lip [22].
Paresthesia can be a consequence of incorrect treat-
ment due to pressure of obturation materials in the
mandibular canal, neurotoxic effects, reversible or irre-
versible blocking of nerve impulse conduction, or dis-
ruption of the nerve fiber membrane potential. Some
patients develop persistent anesthesia [1, 23-27].

An acute inflammatory reaction in the periapical
tissues develops as a result of extrusion of the root
canal contents, whether of a chemical or microbial
nature. Mechanical or chemical damage is usually
associated with excessive instrumentation, apical
extrusion of irrigants or sealers [8].

All sealers have some degree of neurotoxic effect,
which is the result of exposure to their constituent
components [1, 28].

Among the most toxic are sealers containing eugenol
and paraformaldehyde (Endomethasone Ivory and N2),
which can disrupt nerve fiber conduction [29, 31].
Paraformaldehyde is a neurotoxin and can cause
axonal destruction due to its gaseous nature [6]. Endo-
methasone can lead to irreversible inhibition of dia-
phragmatic nerve conduction in rats [29]. The inhibitory
effect of Endomethasone on the sciatic nerve in rats
is reversible, but more pronounced compared to
Sealapex and calcium hydroxide-based sealers [31].

The literature describes cases of Endomethasone
extrusion into the mandibular canal with prolonged
anesthesia and numbness in the chin and lower lip
area. Surgical removal of the sealer and nerve decom-
pression were used. Some time after surgery, patients
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Y niTepaTypi onucaHo BMNagku ekcTpysii eHoomeTa-
30HY B HWXKHbOLLENEMHUA KaHam 3 BUMHWKHEHHSIM Mpo-
NOHroBaHoi aHecTesil Ta OHIMIHHSIM y 30HI nigbopinas
i HWKHBbOT rybu. 3acTocoByBanocs xipypriyHe BUAANEHHS
cunepa i gekoMmnpecia Hepea. Yepes gesikmii vac nicns
XipyprivHOro BTpyYaHHs MauieHTM BigdyBanu 3HadHe
NONINLWEHHS, aX A0 3HWMKHEHHs Bcix cumnTomie [1, 32].

Mpu ekcTpysii cunepiB y 30HI HWXHIX Npemonsapis
MOXYTb BUHWKHYTM napecTesis B GiYHiN OinsHUi Hk-
HbOI Llenenu, OHIMIHHA HWKHbLOI rybu | BiguyTTS
MOKOMIOBaHHA MO BeCTMOYNspHiA noBepxHi siceH [33].
MpusHayaeTbcs npoTu3ananbHa Tepanis  NpoOTSroMm
3—4 TWXHIB 3 gUMHaMiYHMM crnocTepexeHHaM. OnucaHo
3HUKHEHHS CMMMTOMAaTKKK Yepe3 6 micauis [34]. B onu-
CaHOMY BWMaAKy BWHUKHEHHSI GOM i NOCTiiHOI aHec-
Tesii nicna eHOONiKyBaHHA Ta eKCTpy3ii i3 3acTocyBaHHAM
LIOE cunepa Pulp canal sealer cumntomaTtuka 3HuKNa
nuwe nicns xipyprivHoro nikyBaHHS [35].

MoTpannsaHHa cunepa AH26 y HUXHbOLLENenHUn Ka-
Han noe’sizaHe 3 nosiBoto 6onto i napecTesii. MpuaHayeHHs
aHTUOIOTMKIB Ta HECTEPOIAHUX NpoTU3ananbHUX 3acobiB
He noninwye ctaH (puc. 6) [36]. XipypriyHe BMAaneHHs
cunepa 3 LeKOMMNpecieto HEPBOBOrO BOJOKHA Aa€ Mo3u-
TUBHWI pe3ynbTaT Yepe3 56 micsauis [35].

experienced significant improvement, up to the dis-
appearance of all symptoms [1, 32].

In case of extrusion of the sealers in the lower
premolar area, paresthesia in the lateral mandible,
numbness of the lower lip and tingling sensation on
the vestibular surface of the gums may occur [33].
Anti-inflammatory therapy is prescribed for 3—4 weeks
with dynamic monitoring. The disappearance of symp-
toms after 6 months has been described [34]. In the de-
scribed case of pain and permanent anesthesia
after endodontic treatment and extrusion with the use
of ZOE sealer Pulp canal sealer, the symptoms dis-
appeared only after surgical treatment [35].

The extrusion of AH 26 into the mandibular canal
is associated with pain and paresthesia. Prescription
of antibiotics and NSAIDs does not improve the con-
dition (Fig. 6) [36]. Surgical removal of the sealer
with nerve fiber decompression gives a positive result
in 5—-6 months [35].

c)

d)

Puc. 6. KniHiyHWI BUNagok ekcTpysii cunepa B HWKHbOLLENENHUIA KaHan npu eHAoAOHTUYHOMY fikyBaHHS 3yba 37
(Gonzalez—Martin i cnisasr., 2010)
a) KOHTPOMbHWIA 3HIMOK Micns nikyBaHHS. BuaHayaeTbecsa HasBHICTb cunepa, BUBEAEHOrO B HMXKHBLOLLENENHWIA KaHan
b) naHopamHa pagiorpaMa Ha HacTynHUA AeHb NiCNs NOTPaNMsHHA NacTy B nepianikanbHi TkKaHuHW 3y6a 37
Ta HWXKHBbOANbBEONSAPHWIA KaHan
C) 30Ha aHecTesii MEeHTanbHOro HepBa, No3HayYeHa Ha LUKipi Yepes 3,5 poku
d) naHopamHa pagiorpama yepes 3,5 poku nicns nikyBaHHs. BuaHayaeTbCca HasiBHICTb NacTu B nepianikanbHiln 3oHi 3yba 37
Ta HWXHBbOANbBEONAPHOMY KaHani
Fig. 6. Clinical case of sealer extrusion into the mandibular canal during endodontic treatment of tooth 37
(Gonzalez—Martin et al., 2010)
a) control radiograph after treatment. The presence of a sealer is determined in the mandibular canal
b) panoramic radiograph the day after the paste extruded into the periapical tissues of tooth 37 and the inferior alveolar canal
c) the zone of anesthesia of the mental nerve marked on the skin after 3.5 years
d) panoramic radiograph 3.5 years following treatment. The presence of the paste in the periapical area of tooth 37
and the inferior alveolar canal is determined
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Ceixxo3amiwaHun AH26 mae noapasHluYniA BNMB
CEpPEeNHbOro CTYMeHs 4epe3 BUBINIbHEHHS] HEBENUKOT
KinbKOCTi popmManbaerigy i amiHiB y npoueci 3acTuraHHs.
Y AH Plus uei nokasHuK 3HadHO Hwxumi [37]. OgHak
AH Plus TakoX MOXe BUKIMKATKM LMTOTOKCUYHI peakuii
npyv ekCcTpysii y HWKHbOLLENEenHWA KaHan 3a paxyHoK
KomnoHeHTa bisphenol A. [22, 38, 39]. Lli koMnoHeHTH
Bi4NoBiAanbHi 3a BUpPaXeHy NepBUHHY peakuilo i nocT-
onepauinHi 6oni npu ekctpysii cunepa [3, 40]. XimiuHi
MegiaTopu 3ananeHHs BUKMKaTb OOMNbOBY peakuito
npy npsMOMY BMMAMBI Ha YyTNUBI HEpPBOBiI BOMOKHA.
YacTuHkM cunepa darounTyoTbcs Makpodaramu i nepe-
MiLLYIOTBCA MO NepUMeTPy 3ananbHoi peakuii. Y pesynb-
TaTi 3 4YacoM Makpodary MoXyTb MOBHICTIO YCYHYTW cunep
3 nepianikanbHOi 30HW 3 NoJanbLUMM 3aroeHHsIM i MoB-
HUM 3HVUKHEHHSIM Nofpa3sHeHHs | 6onboBuKx Big4yTTIB [41].

Ha BigmiHy Big UMTOTOKCUYHMX CMMeEpIB, LLO 3acTOCO-
BYBanucsi B MWHYNOMY, OinbllicTb cyvacHMx nnomoy-
BanbHWX MaTepianis BUABMNAOTb LMTOTOKCUYHICTb TiNbKu
00 3acTuUraHHs [42—44]. Takum YMHOM, HaBITb SKLLO CUnep
Yy KOpEeHeBOMY KaHani BUHWKae 3ananbHa peakuisi pi3Hol
iHTEHCMBHOCTI B 30Hi KOHTaKTy cunepa 3 BiTanbHMMM ani-
KanbHUMKU i NepupagaukynsipHMMK TkaHuHamu. MNpu ekc-
Tpy3ii ricTonoriynHi gocnigxeHHs 3acBigunnu, Wo 3ananb-
Ha peakuisi 6inblWw BupakeHa B Hanbnwxkdi TepmiHu [6].
OpHak 3rogom GinblUicTb cunepiB BTpavaroTb CBOKO MO-
ApasHiolody Aito i CTaloTb BiAHOCHO iHepTHUMU [45, 46].
Mpu TpmBanux TepMiHax 3a BigcyTHOCTI iHdeKLii Bigdy-
BaeTbCA nponicpepauis Cnony4yHoi TKaHWHWM 3 BMICTOM
OOMHUYHUX 3ananbHuX i GaratosgepHUX KMiTUH HaBKOMO
BMBELEHOro cunepa [6].

BiocymicHicTe nnombyBanbHOro matepiany ayxe
BaXnvBa [Ang CTUMynsuii peopraHisauii yLKODKEeHNX
nepianikanbHUX TKaHUH npu 6e3nocepeHbOMY KOHTaKTi
3 matepianom [47]. Y 3ybax 3 anikanbHUM NepiogoHTU-
TOM cunepu, O MaloTb aHTMGakTepianbHi BNacTMBOCTI
i He nogpasHIoTb anikanbHi i NepupaankKynapHi TKaHu-
HW, MOXYTb TaKOX CTUMYIOBaTV BiAKNaAeHHs MiHeparni-
30BaHOi TKaHWHU B 30HI anikanbHOro OTBOPY, CMPUSHOYU
3aroeHHto [48]. 3acsigveHa rapHa peakuis nepianikanb-
HUX TKaHWH Ha AH Plus, a TakoXx BigknageHHs MiHepani-
30BaHOi TKAHUHW Ha CTiHKax KOpPeHeBOro KaHamny i MiHe-
panisauis M’K1X TKaHWH B anikanbHin 30Hi (puc. 7) [49].

Freshly mixed AH 26 has a moderate irritant effect
due to the release of small amounts of formaldehyde
and amines during the setting process. This is signi-
ficantly lower in AH Plus [37]. However, AH Plus can
also lead to cytotoxic reactions when extruded into
the mandibular canal due to the component
bisphenol A [22, 38, 39]. These components are res-
ponsible for the severe initial reaction and postoperative
pain of sealer extrusion [3, 40]. Chemical mediators
of inflammation cause a painful reaction when they
directly affect sensitive nerve fibers. The sealer particles
are phagocytized by macrophages and move around
the perimeter of the inflammatory reaction. As a result,
over time, macrophages can completely remove the
sealer from the periapical zone, with subsequent healing
and complete elimination of irritation and pain [41].

In contrast to the cytotoxic fillers used in the past,
most modern filling materials are cytotoxic only before
curing [42—44]. Thus, even if the filling material is in the
root canal, an inflammatory reaction of varying intensity
occurs in the area of contact between the filling material
and the vital apical and periradicular tissues. In case
of extrusion, histological studies have shown that the
inflammatory reaction is more pronounced in the short
term [6]. However, over time, most sealers lose their
irritating effect and become relatively inert [45, 46].
In the absence of infection, connective tissue prolifera-
tion occurs over a long period of time, with the presence
of single inflammatory and multinucleated cells around
the extruded sealer [6].

The biocompatibility of the filling material is very
important to stimulate the remodelling of damaged
periapical tissues in direct contact with the material [47].
In teeth with apical periodontitis, sealers with antibac-
terial properties and non-irritating apical and periradi-
cular tissues can also stimulate the deposition of
mineralized tissue in the apical foramen, promoting
healing [48]. A good response of the periapical tissues
to AH Plus has been reported, as well as the deposition
of mineralized tissue on the root canal walls and soft
tissue mineralization in the apical zone (Fig. 7) [49].

Puc. 7. AcumnTomaTu4HuIA anikanbHWi nepioqoHTMT 3yba 46
a) Ha giarHoCTUYHOMY iHTpaopanbHOMY 3HIMKY — BOTHUMLLA AeCTPYKLii B AiNSHUI anikanbHoi i dypKaLinHOi 30H
b) ekcTpysisi nmombyBanbHoOro matepiany B nepianikanbHy 30Hy Npy BUKOPUCTaHHI 06TypaTopiB Ha HOCIT
C) 3aroeHHs NepupaanKynapHUX BOrHULL, AeCTPYKLii — CTaH Yepes 4 poku
Fig. 7. Asymptomatic apical periodontitis of tooth 46
a) on the diagnostic periapical radiograph — lesion in the apical and furcation area
b) extrusion of the filling material into the periapical zone when using carrier-based obturators
c) healing of periradicular lesion — 4 years follow-up

Kpim LbOro, ricTonoriyHO BUSABIEHO, O BUBELEHUN
AH26, akuin nepBMHHO NPU3BOAUTL A0 iHOYKLIT XPOHIYHOT
3ananbHoi NepianikanbHOI peakuii, Yepes 6 micauis cdaro-

In addition, it has been histologically demonstrated
that the extruded AH 26, which initially leads to the induc-
tion of a chronic inflammatory periapical reaction, is phago-
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UUTYETLCA Makpodaramu i nepemiwyetbcs no nepu-
MeTpY 3ananbHoi peakLii, a nepiog pe3opbuii 3anexuTb
Bi KINbKOCTI BMBEOEHOro Marepiany Ta iHAMBIAyanb-
HUX BIAMIHHOCTEN iIMYHHOI peakuii B 30Hi NepiogoHTy
(puc. 8) [41, 50].

a) b)

cytosed by macrophages and moved around the peri-
meter of the inflammatory reaction after 6 months, and
the resorption period depends on the amount of released
material and individual differences in the immune res-
ponse in the periodontal area (Fig. 8) [41, 50].

c) d)

Puc. 8. CumnTomMaTMyHui anikanbHUn nepioqoHTMT 3y6iB 41, 31
a) Ha [iarHoCTUYHOMY iHTpPaopanibHOMY 3HIMKY — BENvKe BOTHULLE AECTPYKLIT, 03HaKu BHYTPIiLLHBOI pe3opbuii B 3y6i 31
b) ctaH nicns nnombyBaHHS KOopeHeBWX KaHanis: 3y6 41 — 06Typauis Ha Hocii, 3y6 31 — TexHika 6e3nepepBHOi XBuUIi
C) MpoLEeC 3aroEHHs BOTHWLL, AECTPYKLIT — cTaH Yyepes 8 mic.

MepemilLieHHs BUBEAEHOrO MaTepiarny npy peMoaerntoBaHHi KiCTKOBOT TKaHUHN

d) ctaH yepes 4,5 poku. BigcyTHicTb kniHiYHOT Ta Cy6’eKTVBHOI CUMMTOMATUKM.
3anuvwkv maTepiany BidyanidytoTbCs Y KiCTKOBII TKaHWHI
Fig. 8. Symptomatic apical periodontitis of teeth 41, 31

a) diagnostic periapical radiograph — large lesion of endodontic origin, signs of internal root resorption in tooth 31
b) condition after root canal filling: tooth 41 — carrier-based obturation, tooth 31 — continuous wave technique
c) healing in progress — 8 months follow-up. Movement of the extruded material during bone remodeling
d) 4.5 years follow-up. Absence of clinical and subjective symptoms. Remnants of the material are visualized in the bone tissue

TakMM 4YMHOM, OCHOBHA MPWYMHA EHOOAOHTUYHUX
HeBOay — He MOTEeHUiHe BMBELEHHSI cunepa, a 3arocT-
PEHHS1, BUKINMKaHe roCTPMM 3amnaneHHsM Ta anikanbHo
€KCTpY3i€to iH(IKOBAHNX OLLYPKIB y nepianikanbHi TKaHu-
HWM B NpoLeci xeMoMexaHi4YHOT 06pobkM kaHany. YactoTa
Takunx 3arocTpeHb Bapitoe Big 1.4% po 16%, a ix iHTeH-
CVIBHICTb 3anexuTb Bif KiNIbKOCTi Ta BipyNeHTHOCTI BMBe-
AeHux mikpoopraHiamis [51]. MNpoLIToBXyBaHHsS Mikpoopra-
Hi3MiB i MPOAYKTIB X XMTTEAIANBHOCTI y NepUpaanKynspHi
TKaHWHM MOXe CrnpoBoKyBaTh binb i HabpsiK, a Takox 3a-
narnbHy peakLito NPOTAroM Kifibkox rognH abo gHie nicna
€HOOOOHTUYHOrO nikyBaHHs [52]. TpuCYTHICTE MeBHUX
BuAiB Gaktepin, Hanpuknag Porphyromonas, Prevotella
i Finegoldia, moxe BM3HauyaTu xapaktep nepebiry nepu-
pagukynsapHux npoueciB  [53].  Peptostreptococcus,
Eubacterium, Porphyromonas endodontalis, P.gingivalis
i Prevotella noe’a3ytoTb 3 6onsmu npu nepkycii [54].

llle ogHa npwuynHa HeBOaAnoOro eHOoMiKyBaHHA —
peakuis 4dyxopigHoro Tina. NnombyBanbHui MaTtepian,
BMBEOEHUN Yy nepianikanbHy 30HY, BUKIIMKAE peakLito
YYXKOPIAHOrO Tina y cnomyyHii TkaHuHi [55]. lMepuio-
NMPUYMHOK E€HOOAOHTUYHUX HEeBAAY € MPUCYTHICTb Mik-
pobHOro cakTtopa, OAHaK peakuis 4yXopigHoro Tina
MOXe NOCWMoBaTK Yv MiATPUMYBATU CUMATOMATUKY [56].
MexaHiam ujiei peakuii cxoxun 3 dparountodom. [OpiOHi
YaCTMHKM i eKkcyAaT BUKMMKAKTb foKanbHy peakuilo Tka-
HWH, siKa XapaKTepu3yeTbCA MPUCYTHICTIO Makpodaris
i 6aratosgepHUX riraHTCbKUX KMiTUH, @ BEJUKI CKYNMYEHHSA
cunepa iHkancynwoTees [28]. OpgHak 3a  He3HaudHoi
€KCTpy3ii Cy4acHi cunepu He BUSBNAIOTb TOKCUMYHOCTI,
a TaKoX He MPOBOKYOTb peakLii YyopigHoro Tina [57, 58].

Mpu BUHMKHEHHI cumnTOMaTuKM (6OMNbBOBI BIOYYTTS)
nicna ekcTpysii cunepa neplue pilleHHA — Le AMHaMiy-

Thus, the main cause of endodontic failures is not
the possible sealer extrusion, but flare-up caused
by acute inflammation and apical extrusion of infected
debris into the periapical tissues during the process of
chemo-mechanical root canal treatment. The frequency
of such flare-ups varies from 1.4% to 16%, and their
intensity depends on the number and virulence of the
microorganisms extruded [51]. Pushing microorganisms
and their by-products into the periradicular tissues
can provoke pain and swelling, as well as an inflamma-
tory reaction within hours or days after endodontic
treatment [52]. The presence of certain types of bacteria,
such as Porphyromonas, Prevotella and Finegoldia, can
determine the nature of periradicular processes [53].
Peptostreptococcus,  Eubacterium,  Porphyromonas
endodontalis, P. gingivalis and Prevotella have been
associated with percussion pain [54].

Another reason for failed endodontic treatment is
a foreign body reaction. The filling material placed in
the periapical zone causes a foreign body reaction in
the connective tissue [55]. The primary cause of endo-
dontic failure is the presence of a microbial factor,
but the foreign body reaction can lead to flare-up
or maintain symptoms [56]. The mechanism of this
reaction is similar to phagocytosis. Small particles and
exudate cause a local tissue reaction characterized
by the presence of macrophages and multinucleated
giant cells, and large accumulations of sealer are
encapsulated [28]. However, with minor extrusion,
modern sealers does not show toxicity and does not
provoke a foreign body reaction [57, 58].

In case of symptoms (pain) after sealer extrusion,
the first solution is dynamic observation with the pre-
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He CMOCTEPEXEHHS] 3 MPU3HAYEHHSIM MNpOTM3ananbHUX
npenaparis [34, 36, 59, 60]. BukopuctaHHsa 6iocymicH1x
npenapatiB He BMMarae HeramHOro XipypriyHoro BTpY-
YaHHS1, OCKINbKM 3 YacoM BOHM NigaatoTbest pesopbuii [33].
XipypridHe BuaaneHHs nnombyBanbHOro Mmartepiany 3 aHa-
TOMIYHUX CTPYKTYp OAHOYACHO 3 amnikanbHOK Xipyprieto
€ Hanbinbll pPekoMeHOOBaHUM MiAXodOM 3a HasiBHOCTI
TpuBanoi 605bLoBOI peakuii i HAbpsIKy, a TakoX y BUNAAKY
6onto i napecTesii, AKLWOo cunep MiCTUTb TOKCUYHI KOMMO-
HeHTU (Napadhopmanbaerig) i pagionoriyHe AOCNIAXKEHHS
3acBiguye 36inblUeHHs nepianikanbHOro BOrHuULLa.

Mpu ekcTpysii cunepa, WO MICTUTb €BreHosn
(Endomethasone) i napacdopmanbaeria, y HWKHbOLLE-
NenHWn KaHam Woro cnig BuaanuTM 3BiATM sAkomora
LwBKALWe, OCKINbKU BiACTPOYKa XipypriYyHOro BTPyHaHHSA
i BUNYyYeHHs1 Hepe3opboBaHOro HeHOSBMICHOMO cunepa
HaBiTb Ha 4 OHi MOXe NpM3BeCTM 4O HE3BOPOTHOI napec-
Tesii [61, 62]. MNMpn napecTesii MegukaMeHTO3Ha Tepanis
BKIIOYAE KOPTUKOCTEPOiAM, MnpoTu3ananbHi 3acobu Ta
BiTaMiHHI KOoMnnekcn. 3a nepudepinHoi  Herponarii
pekoMeHaoBaHi koMGiHaLi npenaparti., SKi LUBUAKO 3MEH-
WyoTb GinNb i 3HWXKYHOTb NapecTesii: yNOKCeTWH i npera-
GaniH, a Takox npeaHi3oH i nperabaniH [60]. Llei npo-
Tokon OyB BUKOPWUCTAHWI Yy KMiHIYMHOMY BWNagky npuv
ekcTpysii cunepa AH Plus 3 BWHUKHEHHAM rocTporo
6onto B 3y6i, @ TakOX OHIMIHHSIM HWXHBOI rybu 3npasa
nicna eHAoQOHTUYHOro nikyBaHHA. bBynu npusHadeHi
npenapaTtn NpeaHi3oH, nperabaniH i guHamiyHe cnocTe-
pexeHHs. Yepes 6 TvxHIB yci cumntomu 3Hunknm [20, 60].

CucteMaTnUyHUA ornsa 3acBiguvB, WO B GinbLUOCTI
BMNAAKiB 3 MNOPYLUEHHAM YyTNMBOCTI nicns eKcTpysil
cunepa cnig npuaHayaTtu XipypriyHe nikyBaHHs abo KoMm-
GiHauito HexipypriyHoro i xipypriyHoro nikyBaHHs. He3sa-
Xawuu Ha ue, NMOBHE BiAHOBIMEHHS 3a HEeXipypriyHoro
BTPY4YaHHs Buwe (63%), y NOPIBHAHHI 3 XipypriYyHNM
nigxogom (46%). Y GinbLluoCTi onMcaHux BUNAAKiB 3acTo-
coByBaBcs napadopmanbegeriasmicHun cunep (39%),
a TakoX Ha OCHOBI enokcuaHux cmon (29%). Yactota
MOBHOrO BiJHOBMEHHS 3HAYHO BULLE B pasi 3aCTOCyBaHHSA
curnepiB Ha OCHOBI eNOKCUAHUX cMor (62%), Y NOPIBHAHHI
3 napadopmanbaeriaBmicHIMM Matepianamu (27%) [63].

Y Bunagkax ekcTpysii cunepa XipypriyHe BTpy4aHHS
MOXe Mpu3HadaTuca nuwe y pasi HasiBHOCTI KIrliHiYHOT
cumnTomMatukm abo papionoriyHMx o3Hak 36inblUeHHS
nepianikanbHOI 4eCTpyKLUii.

HesBaxatoun Ha Te, WO HasBHICTb MrombyBanbHOro
mMaTepiany B NepupagukynsipHin 30HI He nNpuU3BOAUTL
[0 HeBAadi eHAorniKyBaHHs, Le MOXe 3Ha4yHO 3aTpumati
npouec 3aroeHHs [64]. LLlogo 3aroeHHs, TO pO34YMHEHHS
cunepa B anikanbHi 30HI MOXe CTaTu nepeBarow —
3 ornsgy Ha CTBOPEHHS MPOCTOpY AMfs MPOPOCTaHHS
CMOMYYHOT TKAHUHM 3 HACTYNMHWM BigKNaAEHHAM HOBUX
WwapiB LUEMEHTY i 3BYXEHHSIM anikanbHoro OTBOpYy Ta
NpOCBITY KOpeHeBoro kaHany [65]. Po3unHeHHsa cunepa,
y CBOK 4epry, npu TpuBanux TepMiHax € akTopom
Ans anikanbHoi nepkonsuii Ta pocTty 6akTepin [66].

3anuLuKoBWIA curnep 3a MexamMu KOPEeHeBOro KaHamny
He 3aBXOW BWOHO Ha iHTpaopanbHMX 3HiMKax. Tinbku
ricTonoriyHe AOCHIMDKEHHS MOXe AaTu OCTaTouHy BiA-
noBigb Ha LUe nuTaHHs. LIMHKOKCcMaEeBreHomnbHi cunepu
weuawe pe3opbyoTbcs Yy MOPIBHSAHHI 3 cunepamu
Ha OCHOBI enokcugHux cmon. pu KOPeKTHOMY eHao-
OOHTUYHOMY NiKyBaHHI pe3ynstaTt He 3anexuTb Big Buay
BMBeAeHoro cwunepa. Lle He o03Hauvae, WO eKcTpysis
€ PEKOMEHOBaHO, OCKINbKM MPY 3HAYHOMY BUBEAEHHI
nnomoGyBanbHUiA MaTepian Moxe npu3BOAWTU OO cep-

scription of anti-inflammatory drugs [34, 36, 59, 60].
The use of biocompatible drugs does not require
immediate surgical intervention, as they resorb over
time [33]. Surgical removal of the filling material from
the anatomical structures simultaneously with apical
surgery is the most recommended approach in the
presence of prolonged pain and swelling, as well as
in case of pain and paresthesia, if the filing material
contains toxic components (paraformaldehyde) and
radiological examination shows an increase in the
periapical lesion.

If sealer-containing eugenol (Endomethasone) and
paraformaldehyde is extruded into the mandibular
canal, it should be removed as soon as possible, as
delaying surgery and removal of the unresorbed
phenol-containing sealer for even 4 days can lead to
irreversible paresthesia [61, 62]. For paresthesia, drug
therapy includes corticosteroids, anti-inflammatory
drugs, and vitamin complexes. For peripheral neuro-
pathy, combinations of drugs that quickly reduce pain
and reduce paresthesias are recommended: duloxetine
and pregabalin, as well as prednisone and prega-
balin [60]. This protocol was used in a clinical case
of AH Plus sealer extrusion with acute tooth pain and
numbness of the lower lip on the right after endodontic
treatment. The patient was prescribed prednisone,
pregabalin, and dynamic observation. After 6 weeks,
all symptoms disappeared [20, 60].

A systematic review showed that in most cases of
sensory impairment after sealer extrusion, surgical
treatment or a combination of non-surgical and surgical
treatment should be prescribed. Despite this, the full re-
covery rate with non-surgical intervention is higher (63%)
compared to the surgical approach (46%). In most of
the described cases, paraformaldehyde-containing
sealer was used (39%), as well as epoxy resin-based
sealer (29%). The rate of complete recovery was
significantly higher with epoxy resin-based sealers (62%)
compared to paraformaldehyde-containing materials
(27%) [60].

In cases of sealer extrusion, surgical intervention
can be prescribed only if there are clinical symptoms
or radiological signs of increased periapical lesion.

Although the presence of filing material in the
periradicular area does not lead to endodontic failure,
it can significantly delay the healing process [64].
In terms of healing, dissolution of the sealer in the
apical zone can be an advantage, as it creates space
for connective tissue to grow, followed by the deposition
of new layers of cement and narrowing of the apical
opening and root canal lumen [65]. Dissolution of
the sealer, in turn, is a factor in apical percolation
and bacterial growth over long periods of time[66].

Residual sealer beyond the root canal is not always
visible on intraoral images. Only histologic examination
can give a definitive answer to this question. Zinc oxide
resin sealers resorb faster than epoxy resin sealers.
With proper endodontic treatment, the result does not
depend on the type of sealer used. This does not mean
that extrusion is recommended, as significant leakage
of the filling material can lead to serious complica-
tions [32, 36, 67]. The success rate of extrusion treat-
ment is significantly higher in cases without periapical
pathology compared to cases with apical periodontitis.
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Mo3HUX ycknagHeHb [32, 36, 67]. YcnilwHIiCTb NikyBaHHA
Nnpy ekcTpysii 3Ha4yHO BMLWA Yy BUNagKax BiACYTHOCTI
nepianikanbHOi nNaTonorii y MNOpPIBHAHHI 3 BMNagkamm
HasIBHOCTI anikanbHOro NepiogoHTUTY.

BUCHOBKHU

Ha nigcraBi uMcneHHux gocnigkeHb MoXHa 3pobuTtun
BMCHOBOK, LLO EKCTPy3id curepa He € YMHHMKOM, Lo
NpPV3BOAMTL 4O MNOripLIEHHS 3aroeHHs1, a pe3opbuisa BuBe-
JeHoro wmarepiany He € 0OOB'A3KOBOK AN BigHOB-
NeHHs nepianikanbHoi gecTpykuii (puc. 9, 10) [68—71].

a)

CONCLUSIONS

Based on numerous studies, it can be concluded that
sealer extrusion is not a factor leading to poor healing,
and resorption of the extruded material is not necessary
for the repair of periapical lesion (Figs. 9, 10) [68-71].

c)

Puc. 9. CumntomatnyHuin anikanbHUM nepiogoHTMT 3yba 36
a) Ha AiarHOCTUYHOMY iHTpPaopanbHOMY 3HIMKY — BENuKe BOTHULLE AECTPYKLi, eHAoMNepioypaKeHHs
b) cTaH nicns nnombyBaHHSA KOPEHEBKX KaHariB iHXXEKTOPHOI TEXHIKO
C) 3aroeHHs NepuUpaanKyNapHMX BOrHULL AECTPYKLIT — cTaH vyepes 17 mic.
Fig. 9. Symptomatic apical periodontitis of tooth 36
a) diagnostic intraoral radiograph shows a large endo-perio lesion
b) condition after root canal filling with injection-molded technique
¢) healing of periradicular lesion — 17 months follow-up

a)

c)

Puc. 10. CumntomaTu4HuiA NepiogoHTMT 3yba 46 micna HeycnilHOT Tepanii BiTanbHOI Nynbnu
a) Ha AiarHOCTUYHOMY iHTpPaoparnbHOMY 3HIMKY — O3HAKW anikarnbHOro NeEPioOAOHTUTY
b) ctaH nicns nnombyBaHHS KOPEHEBMX KaHarniB — HAsSBHICTb eKCTPya3ii NnombyBanbHOro martepiany B guctasnbHi cuctemi
C) 3aroeHHs BOrHULY, AecTpykuii. CTaH Yepes 6 mic.
Fig. 10. Symptomatic periodontitis of tooth 46 after unsuccessful vital pulp therapy
a) diagnostic intraoral image shows signs of apical periodontitis
b) condition after root canal filling — the presence of extrusion of the filling material in the distal canal system
c) healing of the periapical lesion. 6 months follow-up

Cnig po3pisHATM npouecn pes3opbuii i 3axuBneH-
Ha [72, 73]. ManovmMoBipHO, LWO eKcTpy3ia cunepa
MOXe CTaTu MpPUYMHOK HeBOadi  eHAO0OOHTUYHOrO
nikyBaHHS, B TOM Yac SK OCHOBHOK Npobrnemoto € iHdek-
uisa (puc. 11) [74].

OeTtanbHuin papgionoriyHMin  aHania  (iHTpaopanbHi
3HIMKM B Pi3HUX MPOEKLIsIX, KOHYCHO-MPOMEHeBa KOMM'to-
TepHa Tomorpadisi), BMKOPUCTaHHsI arnekcriokaropa,
CTBOPEHHSI KOPEKTHOrO anikanbHOro yrnopy i npasurbHa
TexHika nnomOyBaHHsi (KOMNakuii) 4ONOMOXyTb 3aro-
6irTv BUBeLEHHIO MaTepiany 3a Mexi kaHany [75].

A distinction should be made between resorption
and healing [72, 73]. It is unlikely that sealer extrusion
can cause endodontic treatment failure, whereas infec-
tion is the main problem (Fig. 11) [74].

A detailed radiological analysis (intraoral images
in different planes, cone beam computed tomography),
the use of an apex locator, the creation of a correct
apical stop and the correct filling technique (compaction)
will help to prevent the material to be extruded beyond
the root canal [75].
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c)

Puc. 11. CumnToMaTyHMI anikanbHWUi NepiodoHTUT 3yba 22
a) piarHocTuyHui 3pi3 KMNKT. Benuke nepvpagukynsipHe BOrHULWEe AeCTPYKLii KICTKN
b) ctaH nicnsi nnombyBaHHsI KOPEHEBUX KaHariB — TexHika 6e3nepepBHOi xBurni. HasiBHiCTb ekcTpys3ii nnombyBanbHoro matepiany

C) 03HaKW 3aroeHHs BorHuwa gectpykuii Ha KIMKT. CtaH yepes 1 pik 8 mic.
d) noBHe 3aroeHHs BorHuwa gecTtpykuii Ha KIMKT. JuHamivyHe cnocTepexeHHs Yepes 3 poku 2 Mic.

Fig. 11. Symptomatic apical periodontitis of tooth 22
a) diagnostic CBCT. Large periradicular lesion of endodontic origin
b) condition after root canal filling — continuous wave technique. Extrusion of the filling material
c) signs of healing on the CBCT. 1 year 8 months follow-up
d) complete healing of the lesion on CBCT. 3 years and 2 months follow-up
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Prospects for further research

root

canal filling, it is important to study their effect on periapical
tissues and it's reaction in case of extrusion during endo-
dontic treatment. A promising direction is the use of hydraulic
calcium silicate sealers, which do not have a cytotoxic effect
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NiYHUX KanbUin-CUNIiKaTHUX cunepis, WO He MalTb LUTOTOK-
CWYHOrO BMAMBY Ha TKaAHWHW NEPIOAOHTY Ha BiAMIHY Big Tpaau-
LiHMX nrombyBanbHUX MaTtepianiB Ans KOpPEeHeBUX KaHanis.
MpoTe, nigBuUWEHa PO3YMHHICTL AaHMX MaTepianis notpebye
noAanbLIoro KNiHIYHOro A4OCNIMKEeHHS Ta OTPUMAaHHS BigaaneHux
pesynbTaTiB NikyBaHHA NaUiEHTIB 3 eHOOAOHTUYHOK NaTororieto.

KoHdAiKT iHTepeciB

ABTOp pyKOnNWCy CBIAOMO 3acBigvye BIACYTHICTb haKTUYHOro
abo NOTEHLNHOrO KOHMIKTY iHTepeciB LWoAo pesynbraTiB
Liei pobotn 3 chapmaueBTUYHMMM KOMMAHIAMWU, BUPOOHUKaMK
BGioMeanYHUX NMPUCTPOIB, IHLWIMMW OpraHisauisiMu, Yui NpoayKTy,
nocnyr, iHaHcoBa nigTpUMKa MOXYTb OyTW MOB’A3aHi
3 NpeaMeToOM HagaHux martepianis.
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on periodontal tissues, unlike traditional root canal filling
materials. However, the increased solubility of these materials
requires further clinical research and long-term results of treat-
ment in patients with endodontic pathology.
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KAto4oBi cAoBa: PE3IOME

akpunosa nractmaca, nNnacTUHKOBI Npo-  AKTyanbHicTb. HasBHi BIJOMOCTi LWOAO 3aXBOPIOBAHOCTI Ha CTOMAaTOMNoOrivyHy nato-
Te3un, NPOTE3HUI CTOMATUT, KAHOWAO3HWIA  NOTil0 MOKAa3yloTb BUCOKI 3HAYeHHS MOKa3HWKIB BiACYTHOCTI 3y6iB y pi3HWX BepcTs

CTOMaTUT. HaceneHHA YKpa'I'HVI Ta HaceneHHs iHLKnX Kpa‘I‘H. [nsa BigHOBMNIOBAHHS YaCTKOBUX
Ta NoBHUX AedekTis 3y6HVIX psaiB 4OCUTL YacTo 3aCTOCOBYOTbCA BUAU 3HIMHUX
AAﬂ KOpeCﬂOHAeHIJ.ﬁ: npotesiB I3 akpunoBux nnacrtmac. 3apa3 HaKOMWU4eHO BEJNIMKUW KNIHIYHUKU O0CBIA

CMOCTEPEXEHb 3a XBOPUMMU, SIKi KOPUCTYIOTLCA TakuMW npoTe3amu. 3HiIMHI nnacTuH-
KOBi aKkpunoBi NpoTe3n oTpUMytoTb Ge3nocepesHilt BNnMB Ha CBOK CTPYKTYpy 3 GOKy
2Kykoe KocmsHmuH Bikmoposuy pPOTOBOi PiAVHN Ta MiKpOBIOTM POTOBOI MOPOXHUHU. KOpUCTyBaHHSA MracTUHKOBUMMU
XapKiBCbKWA HaLliOHaNbHWA YHIBEPCUTET  npoTtesami, HakNafeHUMK Ha npoTesHe noxe y 40-70% XBOPUX MOXE BMKMMKATY
imeHi B.H. KapasiHa MinicTepcTBa OCBITM  npotesHi ctomatuTit. Mpu XPOHiYHMX hopMax KaHAUOO3HOTrO CTOMAaTUTY criocTepira-

i HayKn YkpaiHu; €TbCA HabyTa Pe3NCTEHTHICTL rpBKOBOT chriopw.

manaaH CeoGoaw, 6ya. 4, M. XapkiB, Mera po6otn — MOLUYK KNiHIYHMX 3axodiB ANs nNpoddinakTMKM Ta NiKyBaHHS KaHau-

Ykpaina, 61022; [03HMX CTOMATUTIB 33 paxyHOK BMMMBY Ha MOBEPXHIO 6a3ncy 3HIMHOTO NNACTUH-

e-mail: dramboyan@gmail.com KOBOTO MNpPOTe3y [Ans NOKPaLLeHHs! oro GIOCYMICHOCTI i3 POTOBOK MOPOXHUHOK
Ta epekT1BHOI Tepanii Takoro CToMaTuTy.

© Xykoe K.B., Anmynita C.B., 2024 Matepianu Ta MeToau. MeTogamu KOMMAPATUBUCTCHKUX OOCHIIKEHb BUBYEHI

Ta npoaHanisoBaHi nybnikauii CTOCOBHO MeHedXXMEeHTY BnacTMBOCTEN MOBEpPXHi
aKpUIoBMX 3HIMHWUX MAACTUHKOBMX MPOTE3iB Ta CydvacHi AaHi Npo NiKyBaHHA KaHAu-
[03HUX NPOTE3HNX CTOMaTUTIB.

HocnigkeHi BNacTMBOCTi NOBepxHi 6asncHMX akpurioBMX NnacTMac, Lo BhnvBaTb
Ha BiocyMiCHOCTb, Taki ik KpavioBWIA KyT 3MOYYBaHHS, BOAOMOMMUHAHHS, 3MiHa TeKc-
TYpV NOBEPXHi, Ha 3pa3kax i3 HeYLLiNMbHEHOI Ta YLUiNbHEHO MOBEPXHBLOI.

JlikyBaHHS XPOHIYHOrO KaHAMAO03HOro MPOTE3HOr0 CTOMAaTUTY NMPOBOAMIM 33 PEKOMEH-
naudismy  IHcbopmaLiiHoro nucrta npo HOBOBBEAEHHS B CAhepi OXOPOHW 300pOB’s
Ne 42-2020 «Cnocib nikyBaHHS XpOHI4YHOro KaHAMAO03HOro ctomaTuTy» (JlutoByeHko |.1O.,
IneHko H.M., Metpywanko T.0., HikoniwwnHa E.B., MapyeHko A.B., YMCA, kadegpa
TepaneBTUYHOI cTomartonorii, 2019).

PesynbraTtn 3actocyBaHHst «Cnocoby nikyBaHHSA XPOHIYHOIO KaHAWA03HOIO CTOMAaTUTY »
OouiHIOBaNM 3a AMHaMIKOK 3MiH CKapr XBOpMX Ta pesynsraTiB KiHiYHWX crnocTepe-
XeHb: CTyMiHb 3anarieHHs Cnu3oBOi OOOMOHKM POTOBOI MOPOXHWMHWM BU3HA4anu
3a TpubanbHOW LIKanow MNPWXUTTEBUM 3abapBneHHsM rnikoreHy i enitenito
3a lWunnepom-Tlncapesum.

Pesynbtat Ta ix o6roBopeHHsi. AHania pesynbraTiB Halmx AOCMiAXeHb MoKasye,
IO YLiNbHEHHS CKINOBaHHAM 3paskiB 6a3ucHMX nnactmac npuBeno A0 MoKpalleHHSs
3Ha4YeHb KpamoBOro Kyta 3MOYyBaHHs. Pi3HULI 3Ha4YeHb KpaoBOro KyTta 3MOYyBaHHS
npyu  AOCNIMKEHHI 3paskiB i3 YLWINbHEHUMN Ta HEYLUiNIbHEHUMU  MOBEPXHAMM
€ poctoBipHuMK (p < 0,05). Y HecknoBaHux 3paskiB i3 «PTOpakcy» 3HAYEHHs cknanu
67,9 £ 5,7, y cknoBaHux — 97,9 + 7,1. Y HecknosaHux 3paskis i3 «[lMpotokpuny-M» 3Ha-
YeHHs cknanu 68,1 £ 4,5, y cknosaHux — 86,5 + 6,4.

[ocnigpkeHHs normMHaHHA BOAM 3paskamMu 6as3vcHMX nnactmac HamMu NpPOBOAUIUCH
ynpopdoBX poky. Pesynbratu gocnigkeHb He BUSIBUNU AOCTOBIPHOI Pi3HUL OTpUMaHMX
paHux (p > 0,05), npote nokasanu, WO CKMNOBaHHA 3MEHLUUIIO COpPOLOHHY cnpo-
MOXHICTb YLLiNMbHEHUX 3paskiB. Y 3pa3kiB i3 «PTOpakcy» MNOMMMHAHHS BOAM CKNamno
1,95 + 0,007% y HeywinbHeHnx 3paskiB, Ta 1,83 + 0,005% — B ywinbHeHux. Y 3paskis
i3 «MpoTtakpuny-M» nornvHaHHsA Bogu cknano 2,68 + 0,003% y HeyLlinbHeHWX 3paskis,
Ta 2,23 + 0,006% — B ywlinbHeHNX. TakoX Npw BidyanbHOMY AOCHimXeHHi Byno BusB-
NIEeHO 3HayHe MOKPAaLLeHHS TEeKCTYpu MOBEpXHi YLinbHEeHUX 3paskiB i3 «PTopakcy»
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AAS LUTYBAHHS:

Ta «lMpoTakpuny-M», ane oTpumaHi pesynbTaTu HEe MOXYTb BUKMHOYUTU COPOLiiHY
CMPOMOXHICTb 6a3NCHUX NacTMac 3acToCYyBaHHAM CKITOBaHHS.

Y GinbLUOCTi NaLieHTIB crnocTepiranoch CTillke 3MEHLLIEHHSI ckapr, NPOTe Y TPbOX HasBHi
ckapru He 3miHunucs (7,9%), 3HavyHe MokpalueHHs cTaHy 3asHauunu 10 nauieHTis
(26,3%), ckapru 3Hukn y 25 (65,8%). Kpim Hopmanisauii cy6’eKTMBHUX AaHuX
cnocTepiranocb MoKpalleHHs1 06’EKTUBHUX AaHUX — 3MEHLUUNAack rinepemis, Habpsik
TKaHUH npoTe3Horo rnoxa. CTyniHb Habpsiky Ta MOYEPBOHIHHA He 3MiHMNUCS
y ABox ocib (5,3%), cyTTeBe nokpalleHHs Bigbynock y 12 xsopux (31,6%), Hopmarni-
3auia cnocrepiranace y 24 (63,2%) obcTexeHumx.

OvHamika pesynbtatie npobu Llunnepa-NucapeBa mMana cxoxuii  xapaktep.
Ha MoOMeHT 3akiH4YeHHsi Kypcy niKkyBaHHsi 3Ha4YeHHs1 pesynsTtaTiB npobu cknaganu:
3 6ann y 5,3% ocib, Wwo npoxoannu nikyBaHHs, 2 6ann — 13,2%, 1 6an — 18,3%,
npo6a 6yna HeraTmeHotO y 63,2%.

BucHoBku. Pesynbtaty aHanidy oTpuMaHuX KIHIYHWMX AaHuX nNpy fiKyBaHHi
KaHAMOO3HOrO0 NPOTE3HOro CTOMAaTUTY 3a3HayeHWM CrnocoboM MiKyBaHHSI XPOHIYHOTO
KaHAWOO3HOro CTOMAaTUTY Y NauieHTiB, SKUM MPOBOAMMOCS YLUiNIbHEHHSI NOBEPXHi
npoTesiB CKMNOBaHHAM, MOKa3anu BUCOKY eMEeKTUBHICTb KOMMIIEKCHOTO 3acTocCy-
BaHHS LibOro cnocoby.

XKykos K.B., AntyHina C.B. KomnnekcHe nikyBaHHA MpOTE3HOrO KaHAMOO3HOTO CTOMAaTtuUTy. XapkiecbKull
cmomamoroaidHul xypHan. 2024. T. 1, Ne 1(1). C. 65—73. DOI: https://doi.org/10.26565/3083-5607-2024-1-07
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ABSTRACT

Background. The available information on the incidence of dental pathology began
to show high values of indicators of the absence of teeth in different segments of the
population of Ukraine and the population of other countries. Types of removable
prostheses made of acrylic plastics are quite often used to restore partial and
complete defects of the dentition. Now a lot of clinical experience has been
accumulated from observing patients who use such prostheses. Removable lamellar
acrylic prostheses are directly affected by oral fluid and microbiota of the oral cavity.
The use of lamellar prostheses placed on a prosthetic bed can cause prosthetic
stomatitis in 40-70% of patients. Acquired resistance of fungal flora is observed
in chronic forms of candidal stomatitis.

Purpose — of the work is to find clinical measures for the prevention and treatment
of candidal stomatitis due to the impact on the surface of the base of a removable
lamellar prosthesis to improve its biocompatibility with the oral cavity and effective
therapy of such stomatitis.

Materials and methods. Publications related to the management of the surface
properties of acrylic removable plate prostheses and modern data on the treatment
of candidal prosthetic stomatitis were studied and analyzed using the methods of
comparative research. The properties of the surface of basic acrylic plastics that
affect biocompatibility were studied: wetting angle, water absorption, changes in
surface texture, on samples with uncompacted and compacted surfaces. Treatment
of chronic candidal prosthetic stomatitis was carried out according to the recommen-
dations of the Information sheet on innovations in the field of health care No. 42-2020
«Method of treatment of chronic candidal stomatitis» (Litovchenko I.Yu., llenko N.M.,
Petrushanko T.O., Nikolishina E.V., Marchenko A.V., UMSA, department of thera-
peutic dentistry, 2019).

The results of the application of the «Method of treatment of chronic candidiasis
stomatitis» were evaluated based on the dynamics of changes in patients’ complaints
and the results of clinical observations: the degree of inflammation of the mucous
membrane of the oral cavity was determined on a three-point scale by intravital
glycogen staining of its epithelium according to Schiller—Pisarev.

Results and their discussion. The analysis of the results of our research shows
that vitrification of base plastics samples led to an improvement in the marginal
wetting angle values. The differences in the values of the marginal wetting angle
when examining samples with compacted and non-compacted surfaces are signi-
ficant (p < 0.05). In non-vitrified samples from Ftorax, the values were 67.9 + 5.7,
in vitrified ones — 97.9 + 7.1. In non-vitrified samples from Protokrilu-M, the values
were 68.1 + 4.5, in vitrified ones — 86.5 + 6.4.

We conducted studies of water absorption by samples of basic plastics throughout
the year. The research results did not reveal a significant difference in the obtained
data (p > 0.05), but showed that vitrification reduced the sorption capacity of
compacted samples. In samples from Ftorax, water absorption was 1.95 + 0.007%
in uncompacted samples, and 1.83 + 0.005% in compacted ones. In samples from
Protacryl-M, water absorption was 2.68 * 0.003% in uncompacted samples, and
2.23 + 0.006% in compacted ones. Visual examination also revealed a significant
improvement in the surface texture of compacted samples from Ftorax and
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Protacryl-M, but the obtained results cannot exclude the sorption capacity of base
plastics using Vvitrification. A steady decrease in complaints was observed in the
majority of patients, but the existing complaints did not change in three patients (7.9%),
a significant improvement in the condition was noted by 10 patients (26.3%),
the disappearance of complaints was observed in 25 examined (65.8%). In addition
to the normalization of subjective data, an improvement of objective data was
observed: hyperemia, swelling of the tissues of the prosthetic bed decreased.
The degree of swelling and redness did not change in two people (5.3%), a significant
improvement occurred in twelve (31.6%), normalization was observed in twenty-four
(63.2%) of the examined. The dynamics of the results of the Schiller—Pysarev test had
a similar character. At the end of the course of treatment, the value of the test
results was: 3 points in 5.3% of people undergoing treatment, 2 points in 13.2%,
1 point in 18.3%, the test was negative in 63.2%.

Conclusions. The results of the analysis of the clinical data obtained by us in the
treatment of candidal prosthetic stomatitis by the method of treatment of chronic
candidal stomatitis (Litovchenko l.Yu., llenko N.M., Petrushanko T.O., Nikolishina E.V.,
Marchenko A.V.,, UMSA, 2019 ) in patients who underwent sealing of the surface
of prostheses by vitrification showed high efficiency of the complex application of

the mentioned methods.
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BCTYN

HasBHi BizoMoCTi o040 3aXBOpOBAHOCTI HA CTOMAaTo-
NoriyHy NaTonorito NoKasyTb BUCOKI 3HAYEHHS NOKa3HU-
KiB BiACYTHOCTI 3y6iB Y pi3HWX BEPCTB HaceneHHs YkpaiHn
Ta HaceneHHs iHwux kpaiH [7, 8, 13, 17]. Ansa BigHOB-
MIOBaHHA 4acTKOBUX Ta MOBHUX AedekTiB 3y6bHMX psagis
[OCUTb 4acTo 3aCTOCOBYHOTLCH BMAM 3HIMHUX MPOTESIB.
Benuka KinbKiCTb Taknx NpoTesiB BUrOTOBNSETHLCS i3 akpu-
noBux nnactmac. 3apa3 HaKONMYeHO BErNUKUA KNiHIYHWIA
[OCBIf, i3 cnocTepexeHb 3a XBOPUMM, SKi KOPUCTYHOTbCA
3HIMHUMW  NNACTUHKOBUMW  @aKpuUIoBUMKW  NpOTE3aMMU.
Takox € 6arato AaHuWX NpPO YCKMagHEHHsS MpU KOPUCTY-
BaHHi TakMMu KOHCTpyKuismu. Cepeq Takux ycknagHeHb
3HayHa YacTka HanexuTb MpoTE3HNUM CcTOMaTUTaMm
Ta KaHaAMOO3HUM ypaxeHHsaMm [8, 13, 14, 16, 19, 20].

3HIMHI NNacTUHKOBI NPOTE3M i3 aKpUoBMX Nnactmac
€ LUMPOKO PO3MNOBCIOMKEHNUMN MiKyBanbHUMK 3acobamu.
Ha BigmiHy Bif iHWKMX opTONeAnYHMX fiKyBanbHUX 3aco-
6iB MnacTMHKOBI MNpoTE3n OTPUMYIOTb GesnocepeHin
BNNMB Ha CBOW CTPYKTYpy 3 GOKy pOTOBOI piavHWM Ta
MiKpOGioTM POTOBOI MOPOXHWHK [6, 8, 13]. OnNnHMBLUKCH
y POTOBi/Ai MOPOXHWHI, akpuroBa nnacTmaca Mno4YnHae
copbyBatn piguvHy, uUe CynpOBOMKYETbCA aacopbuieto
6inkis i3 poTOBOI PiANHW. Taki 3MiHK 3yMOBIIOIOTL NOYATOK
naTonoriYHMX NpoLecis 3 POPMyBaHHS MPOTE3HNX CTOMA-
TUTIB Ta KOMOHi3aLjii akpunoBoi nnactmacu Mmikpodno-
pol0 pPOTOBOI MOPOXHWMHKU, Hacamnepen AOpiKoKinogid-
HAMK rpubamu. [poTMAIATM TakuMm SBULLAM  MOXHa
NigBULLEHHAM SKOCTEN MOBEPXHi aKpUIiOBOro npoTesy,
To6TO NoKpaLLeHHs roro biocymicHocTi [11, 12, 14].

Cyu4acHi Mikpobionorn MarTb MOXMNUBICTb iAeHTUI-
kyBaTtn 6inbwe 180 pisHoBMAIB ApixaxinogibHMx rpubis.
Mpu nabopaTopHux AocnimxeHHsa 6ionoriyHoro marte-
piany, oTpumaHoro 3i CrvM3oBOi OBOMOHKM MPOTE3HOro
noxa Ta noBepxHi 6asuciB 3HIMHUX MNNACTUHKOBMX
npoTesiB, AOCUTb 4acTO BUSABMSATLCA MPEACTABHUKN
rpmbis pogy Candida. Ocobnueo Benvika po3nNOBCIOA-
XEHICTb Ta BMCOKa MaTOreHHICTb 3 HUX HanexaTtb Buay
Candida albicans, ui BnactueocTi 3abe3nevyloTb oMy
CYTTEBE 3HAYEHHS Y BUHUKHEHHI NOBIYHUX 3axXBOPOBaHb,

INTRODUCTION

The available information on the incidence of dental
pathology began to show high values of the indicators
of the absence of teeth in different segments of the
population of Ukraine and the population of other
countries [7, 8, 13, 17]. Types of removable prostheses
are often used to restore partial and complete dentition
defects. A large number of such prostheses are made
of acrylic plastics. Now a lot of clinical experience
has been accumulated from the observation of patients
who use removable lamellar acrylic prostheses.
There is also a lot of data on complications when
using such structures. Among such complications,
a significant share belongs to prosthetic stomatitis
and candidal lesions [8, 13, 14, 16, 19, 20].

Removable lamellar prostheses made of acrylic
plastics are widely used medical devices. Unlike other
orthopedic medical devices, lamellar prostheses are
directly affected by oral fluid and oral microbiota
[6, 8, 13]. Once in the oral cavity, the acrylic plastic
begins to absorb liquid, this is accompanied by the
adsorption of proteins from the oral liquid. Such changes
determine the beginning of pathological processes
with the formation of prosthetic stomatitis and the
colonization of acrylic plastic by microflora of the oral
cavity, primarily yeast-like fungi. Such phenomena
can be counteracted by improving the surface qualities
of the acrylic prosthesis, that is, by improving its bio-
compatibility [11, 12, 14].

Modern microbiologists are able to identify more
than 180 varieties of yeast-like fungi. During laboratory
studies of biological material obtained from the mucous
membrane of the prosthetic bed and the surface of the
bases of removable lamellar prostheses, representa-
tives of fungi of the genus Candida are often found.
The species Candida albicans is especially widespread
and highly pathogenic among them, these properties
provide it with a significant importance in the occurrence
of side diseases observed in the clinic of orthopedic
dentistry. Candida albicans fungi can be saprophytes
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WO cnocTepiraloTbCa y KMiHiLi opTOneauMyHoi cTtomaro-
norii. Mpubn Candida albicans MoxyTb 6yTn canpodi-
Tamy Ta BUSIBNIEHUMW Y HEAKTUBHIN ¢popMi y BinbLuocTi
niogen cepepn 30opoBoro HaceneHhsa [14, 15, 18-20, 23].

KopucTyBaHHA MnacTUHKOBMM NPOTE30M, Haknaje-
HAM Ha NpoTe3He INOXe, 3a AaHUMW YKPaiHCbKMX Ta
iHo3eMHuX paxiBLiB, y 40—70% XBOPUX MOXE BUKMMKATU
npoTesHi ctomatuTu [7, 14, 16—18].

B YkpaiHi y cTomaTonoriyHin ranysi He NpoBoAUTLCS
obor’aA3koBMIA  BCebiYHMIA  0Onik  3axBOpHOBAHOCTI  Ha
KaHAMOO03 Cnn3oBOi  OOOMOHKM POTOBOI  MOPOXHUHW,
Lue CTBOPIOE MEBHi TPYAHOL ANs cKnagaHHs o6 eKkTuB-
HOro YsIBMEHHS MPO TaKy 3aXBOPIOBaHICTb, ane € Aadi,
HaBedeHi y HaykoBuX nyOGnikauisx nNpo po3noBcroaXe-
HicTb Takoi natonorii. AHani3 ny6nikauii Npo kaHAWAO3HI
YPaeHHs1 POTOBOI MOPOXHUHM MOKa3ye, WO NpU XPOHiy-
HUX bopMax KaHAMAO3HOrO CTOMAaTUTYy CrnocTepiraeTbcs
HabyTa pe3nCTeHTHICTb rpubkoBoi crnopu, Hanbinbwa
PO3MOBCIOMKEHICTb TaKUX KaHAWAO3IB XapakTepHa ans
TPEeTbOoro poky 3acTocyBaHHs npoTesa [12, 16, 18-20, 23].

MeTta po6oTM — MOWYK KMiHiYHMX 3axodiB Ans
npoginakTMkn Ta niKyBaHHA KaHAMOO3HWX CTOMAaTuUTIB
32 paxyHOK BMMMBY Ha MOBEpPXH 6asucy 3HIMHOro
NMacTUHKOBOrO NpoTe3y Ans MOKpalleHHs ioro Gio-
CYMICHOCTi i3 pOTOBOK MOPOXHWHOW, Ta edeKTUBHOI
Tepanii Takoro ctTomaTtuTy.

MATEPIAAU TA METOAU AOCAIAXEHHA

MeTogamm KOMNapaTMBUCTCLKUX OOCTIiAKEHb BUBYEHI
Ta npoaHanisoBaHi nybnikauii CTOCOBHO MEHEMXMEHTY
BMacTMBOCTEWN MOBEPXHi aKpUINOBUX 3HIMHMX MMacTuH-
KOBMX MPOTE3iB Ta Cy4acHi AaHi Mpo niKyBaHHA KaHau-
OO3HMX NPOTE3HMX CTOMAaTHUTIB.

HocnigxeHi BNacTMBOCTI MOBepxHi 6a3ncHuX akpu-
NOBMX MracTMac, WO BMfMBaKTb Ha GioCyMiCHICTb, Taki
SK KpawmoBMI KyT 3MOYyBaHHHA, BOAOMOIMMHAHHSA, 3MiHa
TEKCTYPW MOBEPXHI.

3paskn akpunoBux matepianis BUroToBNsnu i3 6asnc-
HMx nnactmac «dPTopakc» Ta «[lpoTtakpun-M» 3a TexHo-
NOrielo, PEeKOMEHAOBaHOK B  IHCTPYKUil BMPOOHUKa.
BkasaHi BnacTMBOCTI gocnigpkyBanucb Ha 3paskax 6es
3aCTOCyBaHHSA METOOMKUN CKIIOBAHHA MracTMacy Ta nicns
CKIMOBaHHA. NS KOXHOro AOCRigKeHHs1 Oyno BMroToB-
neHo 30 3paskiB. KparioBuin KyT 3MOYyBaHHSA BU3Ha4Yanm
3a lNytunosow |.M., BogonornuvHaHHa 3a EN ISO 62,
3MiHy TEKCTypuW NOBEpPXHi — BidyanbHo [3—5, 8—10].

JlikyBaHHs1 XPOHIYHOTO KaHOWOO3HOIO MPOTE3HOro
cTOMaTUTy MNpoBOAWMNM 3a pekoMmeHAauismu |Hdopma-
LiHOrO nMcTa MNpO HOBOBBEOEHHS B CHhepi OXOPOHU
3gopor’s Ne 42-2020 «Cnocib nikyBaHHS XPOHIYHOrO
KaHanao3sHoro ctomatuty» (JlutosdeHko .10, IneHko H.M.,
Metpywanko T.O., HikoniwvHa E.B., Mapyenko A.B.,
YMCA, kachegpa TepaneBTuyHoi ctomatonorii, 2019) [24].

Mauientam (n = 42) pekomeHaoyBanu Li€TY i3 HeBe-
NVKMM BMICTOM BYTTIEBOAIB, COMaTMYHE MiKyBaHHS npu-
3Hayanu nikapi BigNOBIgHOrO axy: BiTaMiHHY, IMyHO-
NOriYHyY, aHTUMIKOTUYHY Ta rinoceHcmbinisytody Tepanito.

Micna npoBegeHHs iHOMBIAyanbHOI TFiriEeHNW MOPOX-
HMHM poTa Haknaganu annikauii Ha M'aKi  TKaHUHK
NPOTE3HOr0 MOMs 3rifHO i3 pekoMeHAauisiMU BKa3aHOro
IHdbopmauinHoro nucta. YpaxeHi LinsHKM  CnM30BOi
0BOMOHKM  miKkyBanu aHTUrpMbKOBMMMK  Mpenaparamu
ynpogoBx 10-15 xBunuH. Bynu 3acTtocoBaHi: po3ynH
noguHony (3aci6 Ne1), ma3sb i3 mipamictnHom (3aci6 Ne 2),

and can be detected in an inactive form in most people
among the healthy population [14, 15, 18-20, 23].

According to Ukrainian and foreign experts, the
use of a lamellar prosthesis placed on a prosthetic
bed can cause prosthetic stomatitis in 40—-70% of pati-
ents [7, 14, 16-18].

In Ukraine, the dental industry does not carry out
a mandatory comprehensive record of the incidence
of candidiasis of the oral mucosa, this creates certain
difficulties for compiling an objective picture of such
incidence, but there are data given in scientific publi-
cations about the prevalence of such pathology.
The analysis of publications on oral candidiasis shows
that in chronic forms of candidal stomatitis there is
an acquired resistance of the fungal flora, the highest
prevalence of such candidiasis is characteristic of
the third year of prosthesis use [12, 16, 18-20, 23].

Objective — is to find clinical measures for the pre-
vention and treatment of candidal stomatitis due to
the impact on the surface of the base of a removable
lamellar prosthesis to improve its biocompatibility with
the oral cavity and effective therapy of such stomatitis.

MATERIALS AND METHODS

Publications related to the management of the
surface properties of acrylic removable plate prostheses
and modern data on the treatment of candidal prosthetic
stomatitis were studied and analyzed using the methods
of comparative research.

The properties of the surface of basic acrylic plastics
that affect biocompatibility have been studied: wetting
edge angle, water absorption, surface texture change.

Samples of acrylic materials were made from
Ftorax and Protacryl-M base plastics according to the
technology recommended in the manufacturer’s instruc-
tions. The specified properties were studied on samples
without the use of plastic vitrification techniques and
after vitrification. For each study, 30 samples were
produced. The marginal wetting angle was determined
according to I.M. Putilova, water absorption according
to EN ISO 62, and the change in surface texture was
determined visually [3-5, 8—10].

Treatment of chronic candidal prosthetic stomatitis
was carried out according to the recommendations of
the Information sheet on innovations in the field of
health care No. 42-2020 «Method of treatment of chronic
candidal stomatitis» (Litovchenko I.Yu., llenko N.M.,
PetrushankoT.O.,NikolishinaE.V.,MarchenkoA.V.,UMSA,
Department of Therapeutic Stomatology, 2019) [24].

Patients (n = 42) were recommended a low-carbo-
hydrate, somatic diet treatment was prescribed by
doctors of the relevant specialty: vitamin, immunological,
antimycotic and hyposensitizing therapy.

After carrying out individual hygiene of the oral
cavity, applications were applied to the soft tissues of
the prosthetic field in accordance with the recommen-
dations of the specified Information sheet. Affected areas
of the mucous membrane were treated with antifungal
drugs for 10-15 minutes. The following were used:
iodinol solution (tool No. 1), miramistin ointment
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po34unH doykapuuHy (3acié Ne 3), masb 3 KNOTpMMa3sornom
(3aci6 Ne4), BogHUIA pO34YMH METUNEHOBOMO CUMHLOMO 2%
(3aci6 Ne 5). Lli 3acobu BMKOpUCTOBYBanu 3a pPEKOMEH-
[OBaHOK CXEMOK, PO3pax0BaHOK Ha ABaHaAUsTb OHIB.
Y nepuui Tpu OHi 3paHky Haknaganu 3acié Ne 1, BBeyepi —
3aci6 Ne 2. HactynHi Tpyu pgHi 3 paHky — 3aci6 Ne 2,
BBeYepi — 3aci6 Ne 3. I3 cbomoro no Aes’sATUiA AeHb
3paHKy — 3acib Ne 3, BBeyepi — 3aci6 Ne 4. I3 gecsatoro
no ABaHadUSTUA [AeHb 3 paHKy — 3acib Ne 4, Beeuepi —
3aci6 Ne 5.

Pesynbratn 3actocyBaHHs «Cnocoly nikyBaHHS
XPOHIYHOrO  KaHAWOO03HOrO  CTOMAaTUTYy»  OUiHIOBanu
3a AMHaMIKOl 3MiH cKapr XBOpWX Ta pes3ynbTaTiB KiHiy-
HUX CrOCTEpPEXeHb: CTyMiHb 3anarneHHs cnu3oBoi obo-
MOHKM POTOBOI MOPOXHWHU BM3HaYanu 3a TpubanbHo
WKanow MpWXATTEBUM 3abapBreHHsIM  rnikoreHy i
enitenito 3a lunnepom—-Tlncapesum [24].

PE3YABTATU TA IX OBFOBOPEHHS

MeTogamn KOMNapaTMBUCTCbKUX [OOCHiAXKEHb NPO-
aHarnisoBaHo AaHi MeaMyYHOI NniTepaTtypu CTOCOBHO BMNUBY
Ha MOBEpPXH Ta MaTepian 3HIMHOrO MNacTUHKOBOIO
npoTesy cepefoBua POTOBOI MOPOXHWMHU  MHOONHWN.
Y pesynbrarti copbuii Bogu Ta agcopbuii 6inkis i3 poToBoi
PiOVHM aKpuNoBUMK MracTMacamu, i3 SKMX BUIOTOBNS-
I0Tb 3HIMHI NNACTMHKOBI MPOTE3W, YTBOPKKTLCA YMOBHU
0N BUHUKHEHHS 3anarneHHs CrM3oBoi 060MOHKN NpoTes-
HOro noxa, NPOTE3HOro Monsa Ta CTapTy KOMOHisauii
aKkpunoBux npoTesiB MikpoopraHiamamun. Taki sBuwa
3a CBOEK CYTTIO € MEPLUOD CTadiero iHeKUinHOro npo-
uecy Ta HeoOXigHOK MNepedyMOBOK y MaToreHesi npo-
TesHnx cromatuTiB. [licna apgresii  MikpoopraHiavis
BioOyBaeTbca opmyBaHHA 6GiodinbMy Ha MOBEpPXHi
npotedy. [ani NOYMHAETbCA KOMOHI3auid BHYTPILHIX
wapis 3y6HOro nportesy MikpoopraHiamamu, ska 3abes-
nevyyeTbCsl 34aTHICTIO aKPUIOBOI MiacTMacu o Nornu-
HaHHs Bogw i3 potoBoi pianHun [1, 2,9, 10, 12, ]. AKTUBHICTb
iH(pekuiiHOro npouecy MOXHa po3rmsgatn y  SKOCTi
06’eKTMBHOrO nokasHuka 6iocymicHOCTI 3yGHMX npoTesis,
TOMY TMOKPALUEHHs BMacTUBOCTEN MOBEPXHi 3HIMHOIO
NNacTUHKOBOrO MNpPOTe3y MOXe BWKOPMCTOBYBAaTUCH
y SKocTi cpakTopa, wWwo Oyoe nonepemkatn ycknag-
HEHHs1 NPV KOPUCTYBaHHI Taknumu npoTtesamu [3, 5, 14, 16].

MikpoopraHiamn, 06’egHaHi 6ioinbmom, € TonepaHT-
HilLMMK OO aHTUMIKPOBOHOI Tepanii 3a paxyHOK iXHbOro
ocobrnmeoro metaboniamy y 6ioginbmi. Take 30BHILIHE
Ta BHYTPIWHE iHMIKyBaHHA 3HIMHOMO MNNACTMHKOBOIO
npoTesy 3 4YacoM YHEMOXIMBIIIOE KOPUCTYBAHHSA iM
K nikyBanbHUM 3acobom. ®PopMyBaHHs YMOB Ans
BVMHWKHEHHS] MPOTE3HMX CTOMATUTIB TaKOX 3anexuTtb
Bij CTaHy COMAaTMYHOro Ta CTOMATOSIONYHOrO 340POB’A
nauieHTa, ririeHiyHoro gornagy 3a npoTtesoM, isnko-
XiMiYHMX BrAcTMBOCTEW MaTepiany, i3 SKOro BWrOTOB-
NeHMn npoTe3, Ta BNAcTMBOCTEN NfacTMacoBoi Mo-
BepXHi 6asncy npoteasy [18, 19-23].

Ha B3aemogito noBepxHi Takoro nNpoTesy Ta POTOBOI
pioVMHU BNNMBalOTb AEKinbka rpyn BnactuBocten 6a-
3ucHoro martepiany. lMepw 3a Bce ue i3nKO-XiMIYHI
BMacTMBOCTi NNacTMacoBOi NMOBEPXHi: BENNYMHA NOBEPX-
HEBOro HaTSXIHHA Ta MikGasHOi eHeprii MOBEpXHI.
HabyxaHHA — CTyniHb HabyxaHHs, CTPYKTypa MixdasHoi
Boan. CniBBIAHOWEHHA KpUCTaniyHoi Ta amopdHoi
noBepxHi i3 i o6’emom. TekcTypa MNOBEPXHi 3HIMHOrO

(tool No. 2), fukarcin solution (tool No. 3), clotrimazole
ointment (tool No. 4), aqueous solution of methylene
blue 2% (tool No. 5). These tools were used according
to the recommended scheme, designed for twelve days.
In the first three days, remedy No. 1 was applied in the
morning, remedy No. 2 in the evening. For the next three
days, in the morning — remedy No. 2, in the evening —
remedy No. 3. From the seventh to the ninth day in the
morning — means No. 3, in the evening — means No. 4.
From the tenth to the twelfth day, in the morning —
remedy No. 4, in the evening — remedy No. 5.

The results of the «Method of treatment of chronic
candidiasis stomatitis» were evaluated based on the dy-
namics of changes in patients’ complaints and the results
of clinical observations: the degree of inflammation of
the mucous membrane of the oral cavity was determined
on a three-point scale by intravital glycogen staining of
its epithelium according to Schiller—Pisarev [24].

RESULTS AND DISCUSSION

The data of the medical literature regarding the
influence of the human oral cavity environment on
the surface and material of the removable lamellar
prosthesis were analyzed using the methods of compa-
rative research. As a result of sorption of water and
adsorption of proteins from oral fluid by acrylic plastics,
from which removable lamellar prostheses are made,
conditions are created for inflammation of the mucous
membrane of the prosthetic bed, prosthetic field and
the start of colonization of acrylic prostheses by micro-
organisms. Such phenomena are, in their essence, the
first stage of the infectious process and a necessary
prerequisite in the pathogenesis of prosthetic stomatitis.
After the adhesion of microorganisms, a biofilm is formed
on the surface of the prosthesis. Next, the colonization
of the inner layers of the dental prosthesis by micro-
organisms begins, which is ensured by the ability of
acrylic plastic to absorb water from the oral fluid [1, 2, 9,
10, 12]. The activity of the infectious process can be
considered as an objective indicator of the biocompatibi-
lity of dental prostheses, therefore, the improvement
of the surface properties of the removable lamellar
prosthesis can be used as a factor that will prevent
complications when using such prostheses [3, 5, 14, 16].

Microorganisms united by a biofilm are more tolerant
to antimicrobial therapy due to their special metabolism
in the biofilm. Such external and internal infection of
the removable lamellar prosthesis over time makes it
impossible to use it as a therapeutic agent. The formation
of conditions for the occurrence of prosthetic stoma-
titis also depends on the state of somatic and dental
health of the patient, hygienic care of the prosthesis,
physical and chemical properties of the material
from which the prosthesis is made, and the properties
of the plastic surface of the prosthesis base [18-23].

The interaction between the surface of such a prosthe-
sis and oral fluid is influenced by several groups of
properties of the base material. First of all, these are the
physical and chemical properties of the plastic surface:
the amount of surface tension and interphase energy
of the surface. Swelling — degree of swelling, structure
of interphase water. The ratio of the crystalline and
amorphous surface to its volume. The texture of the
surface of the removable lamellar prosthesis — its
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NNacTMHKOBOrO npoTesy — 1i MMagkiCTb, LIOPCTKICTb,
wnapuctictb. MexaHiyHi Ta 006’eMHi BRnacTMBOCTI —
XapakTep PO3MOAiNeHHS AOMEHIB. TaKoX BaXnMBUMMU
€ CXWnbHiCTb 6GasncHoi nnactmacu ao 6ionorivyHol
OecTpykuii, kanbumdikauii Ta koposii [1, 2, 4, 5, 9].

BasucHi akpunosi nnactmacu BigHOCATLCA OO KpWUC-
TaniyHmMx nonimepiB. Taki nonimMepu 3aBXan MakTb
neBHy amopdHy 4acTky, ska Moxe cknagatn 40-70%
peyoBuHu. Lle 3anexutb Big Buay camoro nonimepy
Ta 3acTocoBaHoro merogy nonimepusadii. AMopdHy vac-
TUHY PEYOBUHM MOXHA YLUiNbHIOBAaTU METOAOM CKIlO-
BaHHS. Y MpoLeci CKNoBaHHS MOBEPXHS MomnimMepy cTae
GinbLU LLiNbHOK 32 paxyHOK BKMHOYEHHS 40 KpUcTarniyHoi
OCHOBW MoniMepy naHuoriB i3 Moro aMopgHOI YaCTUHM.
[nsi ubOro 3acTOCOBYETLCS TEMMNEPATYPA, KA € HUXKYO
3a Temnepartypy nnaeniHHA nonimepy. 3aBAsiky LbOMY
KpucTarniyHa 4YacTMHa pEeYOBUHM HEe NNaBUTbCs, MOB-
HicTio 36epirae cBoto hopMy Ta po3mipu, a y aMopdoHiii
YacTuHi BiAOYBAETbCA CKMOBaHHSA: BKIMHOYEHHSI HEYMo-
PSAKOBaHUX NaHUIoriB nomniMepy A0 KpucTarniyHoi ckna-
poBoi. [lo cknagy 6asucHMX nnactmac Ans NokKpaweHHs
iXHiX BnacTMBOCTEN BMPOOHWMKM O0AATKOBO BKIOYAOTb
nnactudgikatopu. HasBHICTb LUMX pPeYOBUH y nnacTmaci
TAKOX CMpUsie 3HWKEHHIO Temnepatypu, 3a sKol
BinOyBaeTbcs cknosaHHs [9, 10, 12].

AHani3 pesynbraTtiB Hawux AOChigKeHb MoKasye,
L0 CKINOBaHHA 3paskiB 6asncHMX nnactMac npuBerno
[0 MOKpaLLEHHS! 3HaYeHb KPanWoOBOro KyTa 3MOYyBaHHS.
PisHuui 3HaveHb KpanoBOro KyTy 3MO4YyBaHHS npwu
JocrigXeHHi 3paskiB i3 YLiNbHEHUMW Ta HeyLlinbHe-
HUMW NOBepxHAMU € gocToBipHuMM (p < 0,05). Y Heckro-
BaHUX 3paskiB i3 «®dTOpakcy» 3Ha4YeHHA cknanu
67,9 £ 5,7, y cknoBaHux — 97,9 + 7,1. Y HecknoBaHunx
3paskiB i3 «[lpoTokpuny-M»  3HayeHHs  cknanu
68,1 £ 4,5, y cknosaHux — 86,5 + 6,4.

[ocnigpXeHHs1 MormvHaHHA BoaM 3paskamu Gasuc-
HUX nfacTMac Hamy NPOBOAWIMCL YNPOOOBX POKY.
Pesynbtatn gocnigjkeHb He BUSBUNKU - OOCTOBIpHOT
pisHuUi oTpumaHux gaHux (p > 0,05), npote nokasanu,
O CKIMOBAHHSA 3MEHLUMIO COPOLIOHHY CNpPOMOXHICTb
ywineHeHnx 3paskiB. Y 3paskiB i3 «PTopakcy» no-
rmnHaHHa Boau cknano 1,95 + 0,007% y HeyLinbHEHUX
3paskiB, Ta 1,83 £ 0,005% — B ywinbHeHnx. Y 3paskiB
i3 «[lpotakpuny-M»  nornMuHaHHA  BOAWM  CKMamno
268 + 0,008% y HeywinbHeHMX 3paskiB, Ta
2,23 + 0,006% — B ywinbHeHnX. Takox npu BidyanbHOMY
JocnigkeHHi Oyno  BMABNEHO 3HaAYyHEe MOKpaLLEeHHS
TEeKCTYpWU MOBEPXHi YLinbHeHMX 3paskiB i3 «PTopakcy»
Ta «[potakpuny-M», ane oTpuMmaHi pesynsratu
He MOXYTb BUKIIOMUTU  COPOLINHY  CNPOMOXHICTb
6asnCHMX NnacTMac 3aCToCyBaHHSIM CKIOBaHHS.

lMicns 3acTocyBaHHS CKMOBaHHSA NPOTE3iB ANsi KOpUC-
TyBaHHS NauieHTaM Ta niKyBaHHS KaHOWOO3HOro npo-
Te3Horo cromatuty 3a «Cnocibom nikyBaHHsi XPOHIYHOIO
KaHOUO03HOro CToMaTuTy» NPOBOAMBCS aHani3 guHamiku
3MiHM CKapr NauieHTIB Ta iHWMX KNiHIYHUX 4OCNiXeEHb.

Y GinbLlIOCTi NauieHTiB cnocTepiranocb CTilike 3MeH-
LWEHHS CKapr, MpoTe y TPbOX HasABHI CKapru He 3MiHWMKW-
ca (7,9%), 3HayHe MOKpalleHHs CTaHy 3a3Ha4unu
10 nauienTiB (26,3%), ckaprn 3HuKnM y 25 (65,8%).
Kpim Hopmanisauii cy6’eKTMBHMX [JaHux, cnocrepira-
nocb MOKpaLleHHs OO’€KTMBHUX [[aHMX: 3MeHLUMnach
rinepemisi, Habpsik TkaHWH npoTe3Horo noxa. CTyniHb
Habpsiky Ta MOYEPBOHIHHA He 3MiHWNUCSA y ABOX Ocib
(5,3%), cytTeBe nokpalieHHst Bigbynock y 12 (31,6%),
HopMmanisauis cnoctepiranacb y 24 (63,2%) obcTexeHux.

smoothness, roughness, and roughness. Mechanical
and volumetric properties — nature of distribution of
domains. Also important are the susceptibility of the
base plastic to biological destruction, calcification and
corrosion [1, 2, 4, 5, 9]. Basic acrylic plastics belong
to crystalline polymers. Such polymers always have
a certain amorphous fraction, which can make up
40-70% of the substance. It depends on the type of
polymer itself and the applied polymerization method.
The amorphous part of the substance can be compacted
by vitrification. In the vitrification process, the surface
of the polymer becomes denser due to the incorporation
of chains from its amorphous part into the crystalline
base of the polymer. For this, a temperature lower
than the melting point of the polymer is used. Thanks
to this, the crystalline part of the substance does not
melt, completely retains its shape and size, and in
the amorphous part vitrification occurs: the inclusion
of disordered polymer chains into the crystalline com-
ponent. In order to improve their properties, manufac-
turers additionally include plasticizers in the base
plastics. The presence of these substances in plastic
also contributes to lowering the temperature at which
vitrification occurs [9, 10, 12].

The analysis of the results of our research shows
that the vitrification of samples of base plastics led to
an improvement in the marginal wetting angle values.
The differences in the values of the marginal wetting
angle when examining samples with compacted and
non-compacted surfaces are significant (p < 0.05).
In non-vitrified samples from Ftorax, the values were
67.9 + 5.7, in vitrified ones — 97.9 + 7.1. In non-vitrified
samples from Protokrylu-M the values were 68.1 + 4.5,
in vitrified — 86.5 + 6.4.

We conducted studies of water absorption by samples
of basic plastics throughout the year. The research
results did not reveal a significant difference in the obtai-
ned data (p > 0.05), but showed that vitrification reduced
the sorption capacity of compacted samples. In samp-
les from Ftorax, water absorption was 1.95 £ 0.007%
in uncompacted samples, and 1.83 + 0.005% in com-
pacted ones. In samples from Protacryl-M, water absorp-
tion was 2.68 + 0.003% in uncompacted samples,
and 2.23+0.006% in compacted ones. Visual examination
also revealed a significant improvement in the surface
texture of compacted samples from Ftorax and
Protacryl-M, but the obtained results cannot exclude
the sorption capacity of base plastics using vitrification.
After the application of vitrification of prostheses, for use
by patients, and the treatment of candidal prosthetic
stomatitis according to the «Method of treatment of
chronic candidal stomatitis», an analysis of the dyna-
mics of changes in patient complaints and other clinical
studies was carried out. A steady decrease in complaints
was observed in the majority of patients, but the exis-
ting complaints did not change in three patients (7.9%),
a significant improvement in the condition was noted by
10 patients (26.3%), the disappearance of complaints
was observed in 25 examined (65.8%). In addition to
the normalization of subjective data, an improvement of
objective data was observed: hyperemia, swelling of the
tissues of the prosthetic bed decreased. The degree of
swelling and redness did not change in two people (5.3%),
a significant improvement occurred in twelve (31.6%),
normalization was observed in twenty-four (63.2%)
of the examined. The dynamics of the results of the
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OvHamika pesynbratie npobu LUvnnepa-ncapesa
Marna CxOoXui xapaktep. Ha MOMEHT 3akiH4YeHHsi Kypcy
nikyBaHHS 3Ha4YeHHs pe3ynbTaTiB npobu cknaganu: 3 6anu
y 5,3% oci6, Lo npoxoamnu nikyBaHHs, 2 6anv —y 13,2%,
1 6an —y 18,3%, npoba byna HeraTneHOW y 63,2%.

BUCHOBKHU

HeobxigHicTb nowyky 3acobiB nokpalleHHs Giocymic-
HOCTi 3HIMHWX MMAACTUHKOBUX MPOTE3iB K NiKyBanbHUX
cTomaronoriyHux 3acobiB 06ymMmoBrneHa BEMMKOIO PO3MoB-
CIOKEHICTIO YCKNafHEHb MPW KOPWUCTYBaHHi Taknmu
opToneanyYHMMM KOHCTPYKUiamn. OgHum i3 3acobiB no-
KpalleHHs BioCcyMiCHOCTI € MOoKpalleHHs BnacTUBOCTEN
NOBEpPXHi aKpUIOBOrO MpOTe3y, a CaMe — CKMOBaHHS.
YWinbHeHHA noBepxHi 6a3ncy akpunoBoro npoTesy npwu
3aCTOCYBaHHi CKMOBaHHSA MOKpaLLy€e TEKCTYpy MOBEPXHI,
3HAYEHHs1 MOKa3HWKIB KpPaMoOBOro KyTa 3MOYYyBaHHsI
Ta BOAOMNOMMNHAHHS.

Pesynetatv aHanizy oTpuMaHuUX Hamu KAiHIYHUX
OaHuX Npy NikyBaHHI KaHAWOO03HOrO NMPOTE3HOro CTOMa-
TUTYy 3a3Ha4YeHUM Ccrnocobom niKyBaHHA XPOHIYHOro
KaHOWOO03HOro CTOMaTtUTy y MauieHTIB, SIKMM MNpoBOAW-
1nocs YWiNbHEHHA MOBEPXHi NPOTE3iB CKIMOBAHHSIM, MO-
Kasanu BWUCOKY edEKTUBHICTb KOMMIIEKCHOrO 3acToCy-
BaHHS Liboro cnocoby.

Mpu obcTexeHHi nauieHTiB nicna npoBeAeHuX BKa-
3aHWX 3axofiB crnocTepiranu YiTky TEHAEHUio CTiKoro
3MEHLLEHHSI CKapr: Mamxe NoBHE 3HUKHEHHS ckapr 6yno
BUABNEHO Y 64,9% nauieHTiB, NposiBu Habpsiky Ta novep-
BOHiHHA cyTTeBo noninwunuca y 32,1%. [lMokpalueHHs
Ta HopMmarisauia cTaHy cnu3oBoi 060NOHKU NPOTE3HOrO
nons cnocrepiranack 63,9% ob6cTexeHux, Ui gaHi bynu
nigTBepokeHi 06’'€KTMBHO aHamnoriyHMMM MoKasHMKaMu
npobu Wunnepa-ucapesa.

[MpogoBXeHHA AoChigpKeHb AOUINbHO  AOMOBHUTU
BMBYEHHSIM CTaHy MiCLEeBOro iMyHiTETy pPOTOBOI MOPOX-
HWUHW Ta [OCNIMKEHHAMW cknagy MiKpobioTu crnsosoi
00ONOHKM MOPOXHMHU pOTa Ha pPi3HMX eTanax Kopuc-
TyBaHHA 3HIMHMMMW NNACTUHKOBUMMW NPOTE3aMMU.
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Schiller—Pysarev test had a similar character. At the end
of the course of treatment, the value of the test results
was: 3 points in 5.3% of people undergoing treatment,
2 points in 13.2%, 1 point in 18.3%, the test was nega-
tive in 63.2%.

CONCLUSIONS

The need to find means to improve the biocompati-
bility of removable lamellar prostheses as medical den-
tal tools is due to the wide spread of complications when
using such orthopedic structures. One of the means of
improving biocompatibility is to improve the surface
properties of the acrylic prosthesis, namely vitrification.
Sealing the surface of the base of the acrylic prosthesis
when applying vitrification improves the surface texture,
values of the marginal wetting angle and water absorption.

The results of the analysis of the clinical data obtained
by us in the treatment of candidal prosthetic stomatitis
by the method of treatment of chronic candidal stomatitis
(Litovchenko 1.Yu., llenko N.M., Petrushanko T.O., Niko-
lishina E.V., Marchenko A.V., UMSA, 2019 ) in patients
who underwent sealing of the surface of prostheses
by vitrification showed high efficiency of the complex
application of the mentioned methods.

When examining patients after the specified mea-
sures, a clear trend of steady reduction of complaints was
observed: almost complete disappearance of complaints
was found in 64.9% of patients, manifestations of swelling
and redness significantly improved in 32.1%. Improve-
ment and normalization of the condition of the mucous
membrane of the prosthetic field was observed in
63.9% of the examined, these data were confirmed by
objectively similar indicators of the Schiller—Pisarev test.

It is advisable to supplement the continuation of
the research with the study of the state of the local
immunity of the oral cavity and studies of the compo-
sition of the microbiota of the mucous membrane of
the oral cavity at different stages of the use of removable
lamellar prostheses.
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Prospects for further research

It is advisable to supplement the continuation of the research
with the study of the state of local immunity of the oral cavity
and studies of the composition of the microbiota of the mucous
membrane of the oral cavity at different stages of the use of
removable lamellar prostheses.
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KAlo4oBi cAaoBa:

PE3IOME

M’s130Bo-cyrrnoboBa AMCHYHKLUiS, ckpo- — AKTyanbHicTb. KoMmnnekcHe nikyBaHHS XBOPMX Ha M’Si30BO-CyrnoboBy AUCHYHKLUiO

HEBO-HWXHbOLLIENENHWUIA CYrrob, OKMI3iA-  CKPOHEBO-HIDKHbOLLenenHoro cyrmoba (MCL CHLUC) B

BiNbLIOCTi  KMiHIYHMX

Hi LWWHW. BMNaAKiB BKMOYAE 3aCTOCYBaHHS NiKyBanbHWX OKMIO3iINHMX LWKWH. BaratodakTopHicTb
eTionorii gaHoro 3axBOpPHOBaHHS BUKNWKAE 6GaraTOCMMMTOMHICTb KMiHIYHUX NPOSIBIB.

AAf KOPECNOHAEHLIi:

JlikyBaHHS1 32 AONOMOrOK OKMIO3IMHUX LWMH Mae Ha MeTi, nepl 3a Bce, MOnerweHHs

abo ycyHeHHs1 MiodhacuianbHoro 6omt, sik Hanbinb APKOro CMMMTOMY, 3a paxyHOK
NoKpaLLEeHHs1 (PYHKLLIOHANbHOTO CTaHy >XyBanbHUX M'S3iB Ta cTabinizauii 36anaHco-
bosiH Apkadit Makcumosuy BaHOI OKIIO3ii Ta LEHTPANLHOMO CRiBBIAHOWEHHS Wenen. OAHaK, BiACOTOK MPOIOH-
HaB4ansHo-HayKoBWit IHCTUTYT NICASIANN-  roaHOi eheKTUBHOCTI MiKyBaHHS, 3a AaHUMKM MiTepaTypu, KonueaeTbcst Bif 30%
NOMHOI OCBITU XapKiBCbKOro HaljoHanb- 1o 95%. Tomy, BMBYEHHS| eDEKTUBHOCTI MNikyBaHHS XBOPWUX Ha M’SI30BO-Cyrno6osy
HOro Mefn4HOro yHiBepcuteTy MIHICTEP-  qucdyHKUiIIO CKPOHEBO-HIKHBOLLENENHOTO Cyrmoba i3 3aCTOCyBaHHSIM  OKITIO3iNHUX

CTBA@  OXOPOHWM  300pOB'St  YKpaiHW,  |uH € aKTyanbHUM NUTAHHSIM.

kacbeapa oproneauyHoi Ta XipypridHOi  Meta po60TM — BMBUMTU KOHCTPYKLiNHI 0COBNMMBOCTI, NpUHLMA Aii Ta pekomeHpaLlii

cTomaroriorii; LOAO 3aCTOCYBAHHSA OKIMIO3IMHUX LUWH, SKi NPOMOHYITLCA AN MiKyBaHHSA M’S30BO-

npocn. Hayku, 6ya. 4, Xapkis, YkpaiHa,  cyrno6oBoi gncyHKLi CKPOHEBO-HIKHBOLLENENHOO Cyroba.

61022; Matepianu Ta metoau. lNpoBeaeHo cUCTeMaTU3OBaHWiI OrMsA MiTepaTypu, poarns-

e-mail: dr.amboyan@gmail.com HYTO OCHOBHi BUAMW OKMIO3INHMX LUMH ANsi NiKyBaHHS M’Si30BO-Cyrno6oBoi AnCAyHKLiT
CKPOHEBO-HWKHbOLLENenHoro cyrnoba 3 pekoMeHAauisiMu LWOAO iX 3aCTOCYBaHHS.

© bosH A.M., Hikoroe A.1O., MpoaHanisoBaHi KOHCTPYKTUBHI OCOGNMMBOCTI, Martepianu, siki Gyrv BUKOpWUCTaHi

bpecnaseub H.M., lepmar C.1., 2024 Ta TEXHOMNOTiT BUTOTOBIEHHS LUNH.

Pesynbrat Ta iXx o0GroBopeHHs. [lpoBefeHWn aHania nitepaTypHuUX OXepen
rOBOPUTL MPO BUPaXEHUI NiKyBanbHUN eeKT OKM3iIMHNX LUMH, 0cobnmnBo npu niky-
BaHHi MauieHTiB 3 (yHKLiOHaNbHO 3yMOBMEHUMU 3aXBOPHOBaHHSAMW 3ybolienenHol
cucTeMu, TakMMmu sk MioapTtponartii, 40 sikux BigHocutbest | MCI CHLC, a Takox
Opykcusmy. OpHak, 3anuwaeTbCsl OWUCKYCIMHUM nuTaHHs BubGopy came Tuny
OKIMIO3IVHUX LUWH, BU3HAYEHHS TPUBANOCTI NiKyBaHHS, YaCTOTW KOPEeKLii, MOCMiA0BHOCTI
3aCTOCYBaHHs Pi3HUX TUMIB LUMH 3@ HeobxigHicTio Ta iHwe. Bci ui nosuuii kopento-
I0TbCA | B3aEMOMNOB’'A3aHi i3 CTyNeHem TSXKKOCTI 3axXBOPKOBaHHA Ta BUPaXEHOCTI
CUMMNTOMIB, TOMY BaXIIMBO MaKCMManbHO CKOPOTUTWU Yac ANS YCYHEHHS CUMMNTOMIB

Ornsag nitepatypu 74
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AAS LUTYBAHHS:

M’5130B0-Cyrno6oBoi AMCYHKLIT CKPOHEBO-HWXHBLOLLIENENHOro cyrnoba, BigHOBMEHHS
i3ioNnoriYHOro CTaHy XXyBanbHUX M’'A3iB Ta LEHTparbHOro CriBBiAHOLEHHS Lwernen.
BucHoBku. JlikyBaHHS XBOpWX Ha M’'S130BO-CyrnoboBy AMCHYHKLiD CKPOHEBO-
HWXHbOLLENenHoro cyrnoba 3a A0MOMOrol0 OKIM3INHUX WKH Mae ByTn cnpsiMoBaHe
Ha MaKCuUManbHO MOBHE YCYHEHHSl CUMMTOMIB 3aXBOPIOBAHHS 3a MiHIManbHUX
TEePMiHiB fiKyBaHHs.
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ABSTRACT

Relevance. Complex treatment of patients with musculotendinous dysfunction
of the temporomandibular joint (TMJ MTD) in most clinical cases includes the use
of therapeutic occlusal splints. The multifactorial etiology of this disease causes
multisymptomatic clinical manifestations, so treatment with occlusal splints aims
at primary relief or elimination of myofascial pain, as the most prominent symptom,
by improving the functional position of the muscles and stabilizing balanced occlusion
and central ratio. However, the percentage of prolonged treatment efficacy, according
to the literature, ranges from 30% to 95%.

Therefore, studying the effectiveness of treatment of patients with musculotendi-
nous dysfunction of the temporomandibular joint with the use of occlusal splints
is an urgent issue.

The aim of the work is to study the design features, principle of action and recommen-
dations for the use of occlusal splints, which are offered for the treatment of musculo-
tendinous dysfunction of the temporomandibular joint.

Materials and Methods. A systematized literature review was conducted, the main
types of occlusal splints for the treatment of musculotendinous dysfunction of
the temporomandibular joint with recommendations for their use were considered.
The design features, materials used and technologies of splints manufacturing
were analyzed.

Results and discussion. The analysis of literature sources suggests a pronounced
therapeutic effect of occlusal splints, especially in the treatment of patients with func-
tionally determined diseases of the dento-mandibular system, such as myoarthro-
pathies, which include TMJ MTD, as well as bruxism. However, the question of
choosing the exact type of occlusal splints, determining the duration of treatment,
the frequency of correction, the sequence of application of different types of splints
if necessary, etc. remains debatable. All these positions are correlated and
interrelated with the degree of severity of the disease and severity of symptoms,
so it is important to maximize the time to eliminate the symptoms of TMJ MTD,
restore the physiological state of masticatory muscles and central jaw relationship.
Conclusions. Treatment of patients with TMJ MTD with the help of occlusal
splints should be aimed at maximum complete elimination of the disease symptoms
with minimum treatment time.

Breslavets NM, Herman SI.
Basics of construction.
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BCTYN

CyuyacHi

MeToaM MNiKyBaHHA XBOPWX Ha M’A30BO-

INTRODUCTION

Modern methods of treatment of patients with muscu-

cyrno6boBy ANCHYHKLIO  CKPOHEBO-HWKHBOLLENEMNHOTO
cyrmoba (MCO CHLC) nepegbadatoTb 3acTocyBaHHS
OKIMIOBIMHNX LWKH, K 3abe3nevyloTb Hambinbw edek-
TMBHE NiKyBaHHA 3axBoptoBaHHs [1, 2].

OkntosiNHa WnHa — ue 3HiIMHa nnacTuMHKa 3 nnacT-
Macu 4na BepXHbOi abo HKHBOI LLienenu, LWo nepekpmsae
YacTKkoBO abo NOBHICTIO OKMIO3iNHY NOBEPXHIO BCiX 3y6iB
i BUKOPWUCTOBYETbCA ANA po3cnabneHHsa KyBanbHUX
M’a3iB, 3MiHM nonoxeHHs ronisok CHLUC 6e3 BTpy4aHHSA
Ha OKMI3iNHIN noBepxHi 3y6iB. OKNIO3iMHI LWMHW 3aBXan
BUIOTOBMSIOTLCS  BUKMIOYHO  iHOMBIAYanbHO, Y TOYHIN

lotendinous dysfunction of temporomandibular joint
(TMJ MTD) involve the use of occlusal splints, which
provides the most effective treatment of the disease [1, 2].
An occlusal splint is a removable plastic plate for the
upper or lower jaw that overlaps partially or completely
the occlusal surface of all teeth and is used to relax the
masticatory muscles, change the position of the TMJ
heads without interfering with the occlusal surface of
the teeth. Occlusal splints are always made strictly indi-
vidually, in exact accordance with the patient’s individual
data. It is a therapeutic device with a functional action.
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BiONOBIAHOCTI 00 iHAMBIAyanbHUX [AaHuX nauieHTa.
Lle nikyBanbHWi anapaTt ¢yHKLUioHanbHOI Aii.

EdektuBHe 3acToCcyBaHHSA OKMO3IMHUX LIWH NpuU
nikyBaHHI XBOpUX Ha M’S130BO-CyrnoboBy AuCKyHKLi0
CKPOHEBO-HWXHBOLLENENHOro cyrnoba nigTBepaXyTh
y cBOix poboTax 6araTto gocnigHukis [2-5].

MpoTte, 3a paHumMm 6GaraTbox aBTOpIB, BIOCOTOK
eheKTMBHOCTI MNiKyBaHHS1 3axBOPHOBAHHS KOMUBAETLCS
Big 30 go 95% [5-9].

Takum 4YMHOM, BUMBYEHHSI €PEKTUBHOCTI MNiKyBaHHA
XBOpMX Ha M’S130BO-CyrnoGoBy AUCKYHKLiO CKPOHEBO-
HWXHbOLLENENHOro cyrrnoba i3 3acToCcyBaHHSM  OKIto-
3IMHUX LUMH € aKTyanbHUM NMUTAHHSAM.

MeTta po6GoTM — BUMBUMTU KOHCTPYKLiNHI 0co6nm-
BOCTI, NpMHUMN Aii Ta pekoMeHaalii Woao 3acTocyBaHHA
OKMIO3INHMX LUIMH, $IKi MPOMOHYITLCA AN NiKyBaHHSA
M’130BO-Cyrno6oBoi  AMCAYHKUIT CKPOHEBO-HUXHbOLLLE-
nenHoro cyrno6a.

MATEPIAAU TA METOAU AOCAIAXXEHHA

3a paHumm Boissereew, Schupov icHye noHapg
40 BuaiB WWH i HaKkyco4HMX nractuHok [10]. BoHu pis-
HATbCA 3a DyHKUiE, MeTogamm goikcauii, nokanisauieto
(Ha BepxHO abo HWXKHKO Leneny), 3a Marepianamu,
3 SKMX BOHW BUFOTOBIIEHI, @ TAKOX BPaxOBYKTbCA TOYKM
KOHTaKTy LWWHM 3 NpoTUNexHumm 3ybamn [11-13].
Cnig 3a3HaunTh, WO HasBHI Knacudikauii OKIH3iNHNX
LUMH AOCUTb YMOBHI.

3anexHo Big QYHKUIi Ta 0OPMIEHHS OKIHO3iNHOI
NoBepPXHi PO3PI3HAOTD:

— po3’edHyIOHi WMHKU (3aCTOCOBYIOTb MPU 3HMKEHHI
OKITO3iNHOT BMCOTU Ta OpykcmsMmi gns 3axucty 3y0iB
Ta M’SIKUX TKaHWUH);

— penakcauiiHi (3abe3neyyoTb CUMNTOMATUYHE JiKy-
BaHHSA — 3HATTA OONto, Miopenakcauiio, a Takox genpor-
paMyBaHHSA M’A3iB 3 MOCTYNOBUM BCTAHOBMEHHSAM CYrro-
0OBMX TOMIBOK Yy LieHTparnbHe i3ionoriyHe MONoXeHHs.
Lito WrHy BCTAHOBMIOTL HA TEPMIH He Ginblue 2—3 TuXx-
HiB, i KOpekuito npoBoAATb 4Yepe3 OAuMH Ta TpWU [Hi,
OOWH Ta [ABa TWxHi. PekomeHooBaHO KOpPUCTYBaTwUCs
BHOYi (060OB’A13KOBO), Mig Yac Hanagy 6o Ta y cTpeco-
BUX CUTYyaUisAX);

— cTabini3ytodi (Ue Han4vacTile BUKOPMCTOBYBaHI
Ta YHiBepcarnbHi KOHCTPYKLii, 3aCTOCOBYHOTLCA MpU BCiX
3axBoptoBaHHAX CHLC Ta xyBanbHuMx m’asiB. OcHoBHa
MeTa 3acCTOCyBaHHA — AOCATHEHHA MHOXWHHWX KOHTaK-
TiB 3y6iB y NEBHOMY MOMOXEHHI HWXKHbLOI Lenenu
Mo BigHOLLEHHIO 40 BEPXHbLOI);

— LEeHTpYHoUi (penosuuinHi), 3A4iINCHIONTL Penosuiio
HKHBOI LIenenu Ta LEHTPyBaHHA CyrnoboBMX roniBok
y AMKax. byBatoTb ABOX BMAIB: NPOTPY3ilHI Ta gucTpak-
uivHi. i wnHM 3acToCoBYOTE NPWY YaCTKOBUX Ta MOBHUX
aucriokauisix cyrnoboBux gUCKiB.

Pos’egHytounmm, crtabinisylouMmMm Ta UEHTPYHYMMMK
WMHaMK noTpibHO KopucTyBaTuca UiNogoboBo, 3HimMa-
oYM iX nuwe nig 4ac uuwieHHs 3y6iB. Ocobnveo
Lie CTOCYETLCA PEMO3ULINHNX LUWH.

Y niTepaTypi 3ycTpiyaeTbCs Knacudikauis LWuH,
sika BMAINSE OBa OCHOBHI TUNW: A03BiNbHI (NEPMICUBHI)
Ta peno3uuinHi (Hanpaenstodi) [1]. MNepmicuBHI  WNHK
[o3BoNATb  3ybam  6e3nepelukofHO  KOHTaKTyBaTu
i KOB3aTW NO MOCKi noBepxHi wuHK. M.€. OoycoH [1]

The effective use of occlusal splints in the treat-
ment of patients with musculotendinous dysfunction
of the temporomandibular joint is confirmed in their
works by many researchers [2-5].

However, according to many authors, the percentage
of effectiveness of treatment of the disease ranges
from 30 to 95% [5-9].

Thus, the study of the effectiveness of treatment
of patients with musculotendinous dysfunction of the
temporomandibular joint with the use of occlusal splints
is a relevant issue.

Objective — to study the design features, principle
of action and recommendations on the use of occlusal
splints, which are offered for the treatment of musculo-
tendinous dysfunction of the temporomandibular joint.

MATERIALS AND METHODS

According to Boissereew, Schupov there are more
than 40 types of splints and bite plates [10]. They differ
in function, methods of fixation, localization (to the upper
or lower jaw), materials from which they are made,
and the points of contact of the splint with opposing
teeth are taken into account [11-13]. It should be noted
that the existing classifications of occlusal splints are
rather conventional.

Depending on the function and design of the occlusal
surface, they distinguish between:

— disengaging splints (used in occlusal height reduc-
tion and bruxism to protect teeth and soft tissues);

— relaxation splints (provide symptomatic treatment —
pain relief, myorelaxation, as well as deprogramming
of muscles with gradual installation of articular heads
in the central physiological position. This splint is installed
for a period of no more than 2-3 weeks, its correction
is carried out after 1 and 3 days, 1 and 2 weeks. It is recom-
mended to use it at night (obligatory), during pain attacks
and in stressful situations);

— stabilizing (these are the most commonly used
and universal designs used in all diseases of TMJ and
masticatory muscles. The main purpose of application
is to achieve multiple contacts of teeth in a certain posi-
tion of the lower jaw in relation to the upper jaw);

— centering (repositioning) — performs repositioning
of the lower jaw and centering of the articular heads
in the fossa. There are 2 types: protrusion and distraction.
These splints are used for partial and complete dislo-
cations of articular discs.

Disengaging, stabilizing and centering splints should
be used around the clock, removing them only when
brushing the teeth, especially repositioning splints.

In the literature, there is a classification of splints
that distinguishes two main types: permissive and repo-
sitioning (guiding) splints [1]. Permissive splints allow
the teeth to make unimpeded contact and slide on the
flat surface of the splint. P.E. Dawson [1] refers to idle
mouthguards as releasing. Their main function is to
place the articular heads of the mandible in the correct
(physiological) position by eliminating negative occlusal
contacts and relaxing the masticatory musculature,
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Ha3uBae [O03BiMbHI Kanu 3BiMbHAYMMU. [XHS ronoBHa
YHKUIS — 3a paxyHOK YCYHEHHsi HeraTMBHMUX OKMIO3i-
HUX KOHTaKTiB Ta po3cnabneHHs >yBanbHOi MycKyna-
TYpu BCTAHOBWUTU CYrnoOoBi romMiBKM HWXHbLOI Lienenu
y BipHe (pidionoriyHe) NOMnoXeHHs, Npu LbOMY HWXHS
wenena BCTAHOBMIETLCA Y MOMOXEHHI LIEHTparnbHOro
cniBBigHOLWEHHSA [1].

HannpocTiwmm TMnom 3BinNbHAKYMX Kan € nepegHi
Kanu, wo aenporpamytoTb [1]. [Jo HUX HanexaTb: cnedi-
anbHa wuHa NTI, wabnoH Lucia, nepegHii aenporpa-
MaTop Ta iHLWi, SIKi BAKOPUCTOBYHOTLCS A1 3HAXOMKEHHS
Ta dikcauil UeHTpanbHOro CniBBiQHOLWEHHS Lienen
nicna 2—4 gHiB HociHHA. Ha gymky [M.€. OJoycoHa [1],
3a BiACYTHOCTi BHYTPILLUHbOCYTNI000BMX CTPYKTYPHUX ypa-
xeHb y CHLUC, pgenporpamytoda nepegHs kana Ayxe
echekTMBHA Ansi 3abe3neyeHHst nauieHTy KoMdopTy.
OpHak nepegHi Kanu MOXYTb BUKINWKATW  HeraTuBHI
HE3BOPOTHi 3MiHM OKMIO3iT, OCKINbKN NEPEKPMBaIOTL NnLle
YacTtuHy 3y6Horo psigy. O. MaHndpegiHi [14] 3a3Havae,
WO Npv TpUBANoMmy HOCIHHI Kanu, Lo 4acTKOBO nepe-
KpuBae 3yOHui psig (6-8 3y6iB), Hanpuknag, kanu
3a Shulte, Sved, Shore, Hawleu Takox MoXyTb cTatu
NPWBOLAOM HECTNPUATIIMBOI 3MiHM OKMto3ii [15].

[o rpynu [03BiNbHUX LUMH HanexaTtb TakoX cTabini-
3yl WKHWK, SiKi 3a6e3nevyloTb KOHTaKT Mo BCi 3yOHiln
Aysi. HanbinbL BinoMo0 Ta LUMPOKO BUKOPWCTOBYBaHOK
€ cTabinisytoya LWKnHa, 3anpornoHoBaHa we y 1960-Ti poku
ctomatonoramu MiunraHcekoro yHiBepcutety Ramfjord
i Ash [15, 16]. Lo kany ctanu HasuBaTn MiumraHcbkoro
i BOHA [J0Ci 3anuwWaeTbCs «30M0TUM  CTaHOAPTOM»
BHYTpilWHbOpOTOBMX NpUCTpoiB  [14]. KOHCTpyKTUBHI
ocobnuBocTi  ujei wuHKM (iT 3a3BuMYal BUrOTOBMSAOTH
Ons BepxXHbOI Lenenu) crnpusioTb Miopenakcauii Ta
CaMOLIEHTPYBaHHIO cyrnoboBux roniBok y disionoriyHe
NnonoXxeHHsi. Heponikn WMHK: HeobXigHICTL NepekpuTTS
niagHebiHHA (4aCTKOBO YM MOBHICTO), MOPYLUEHHS ecTe-
TUKK, DOHETMKIN, OCTEONATMYHI acnekTu [14].

JlitepaTypHi mxepena pekoMeHayTh Pi3Hi NikyBanbHi
TaKTUKN BUKOPUCTAHHS OKMIO3iNHMX WnH npy MCL CHLLUC.
Hanpuknag, y po6otax [17—19] aBTOpM pekoMeHOyHTb
TaKy TaKTWMKy BWKOPUCTAHHS LUMH: Ha nepluomy eTani
niKyBaHHSA NayieHTOBI Ha TePMiH 2—4 TUXXHI BCTAHOBMIOIOTb
penakcauinHi WuH1 3 MeTolo AenporpaMyBat M’'a3u Ta
[OMOITUCS IXHBOrO po3cnabneHHs.

Ha gpyromy eTani nikyBaHHs BUKOPUCTOBYIOTb CTabi-
nisauinHi WuHM npotsarom 3—-6 micauis, WO6 AaTM MOX-
NUBICTb MNepenporpamyBaTucs BCii  KpaHio-maHauby-
NSApHIN cucTemi Nig BigHoBNeHe gi3ionoriyHe NonoXeHHs
HWKHBbOI wWenenu. [Jani 3aBepLlUEHHS CTOMATOMOri4YHOro
NiKyBaHHS LUNSIXOM NpoTe3yBaHHA abo OpTOAOHTUYHOT
KOpekKLii npukycy i3 30epeXeHHsM [OOCSrHyToro mnomno-
YKEHHSA HWXHBOT Wwenenu [19, 20].

Takoro nnaHy nikyBaHHS AOTPUMYETbCSt BinbLUicTb
opTonegis-ctomartonoris [21-23].

BogHouvac y niTepaTypi npeactaBneHi 1 iHWi cxemu
BUKOPUCTAHHS OKMO3iNHMX WwKuH. Tak, P. Cnaeivek
y cBoOil MoHorpadii [25] pekomeHaye crno4vaTky BMKO-
pucTOBYyBaTW TUMYaCOBi OKNIO3iNHI peno3uLinHi anapatu,
SAKi  0O3BONSAOTb  BUMPABUTUM  MOMOXEHHA  HWDKHBOI
wenenwu. MpubnunaHo Yepes 2 TWXKHI Nicns noyaTky Takol
Tepanii NpoBoAsTb MOBTOPHE BCTAHOBMEHHSI Moaenemn
B apTUKYNATOpi i CkNagalTb OCTATOMHUMIW nnaH niky-
BaHHA AN Kopekuii oknto3sii. AHanoriyHoro nornsgy
potpumyetbca i M. KnanHpok [26]. ABTop BBaxae, LIO
Hanbinbw edekTMBHUM crnocobom nikyBaHHS ©onto
Yy XBOpUX 3i 3MiLLEHHsIM CyrnoboBMX OUCKIB € BMKOpUC-

while the mandible is placed in the position of central
relationship [1].

The simplest type of releasing mouthguards are
deprogramming anterior mouthguards [1]. They include
a special NTI splint, Lucia template, anterior deprog-
rammer, etc., which are used to find and fix the central
jaw ratio after 2—4 days of wearing. According to
P.E. Dawson [1], in the absence of intra-articular struc-
tural lesions in the TMJ, deprogramming anterior
mouthguard is very effective in providing comfort to the
patient. However, anterior mouthguards can cause
negative irreversible changes in occlusion because
they overlap only part of the tooth row. D. Manfredini [14]
notes that long-term wearing of a mouth guard that
partially covers the tooth row (68 teeth), such as Shulte,
Sved, Shore, and Hawleu mouth guards, can also
cause adverse changes in occlusion [15].

The group of resolution splints also includes stabili-
zing splints that provide contact along the entire dental
arch. The most well-known and widely used is the
stabilizing splint proposed back in the 1960s by
University of Michigan by dentists Ramfjord and
Ash [15, 16]. This mouth guard became known as the
Michigan mouth guard, and it still remains the gold
standard of intraoral devices [14]. Disadvantages of
the splint include the need to overlap the palate
(partially or completely), compromised aesthetics,
phonetics, and osteopathic aspects [14].

Literature sources recommend different therapeutic
tactics of using occlusal splints in TMJ MTD. For example,
in [17-19], the authors recommend the following tac-
tics of splint use: at the first stage of treatment, the
patient is fitted with relaxation splints for a period of
2-4 weeks in order to deprogram the muscles and
achieve their relaxation.

The next stage of treatment involves the use of
stabilization splints for 3—-6 months to allow reprogram-
ming of the entire cranio-mandibular system to the res-
tored physiological position of the mandible. Then, dental
treatment is completed by prosthetic or orthodontic
correction of the bite with preservation of the achieved
mandibular position [19, 20]. This treatment plan is
followed by the majority of orthopedic dentists [21-23].

At the same time, other schemes of using occlu-
sal splints are also presented in the literature. Thus,
R. Slaviczek in his monograph [25] recommends first
using temporary occlusal-repositioning devices that
allow correcting the position of the mandible. Approxi-
mately 2 weeks after such a therapy starts, the models
are re-installed in the articulator, and a final treatment
plan for the correction of occlusion is drawn up.
M. Kleinrock [26] sticks to a similar point of view.
The author believes that the most effective way to treat
pain in patients with displacement of articular discs is
to use local causative treatment with a temporary repo-
sitioning splint in the therapeutic position of the man-
dible to reposition the TMJ articular discs and man-
dibular heads already at the patient’s first visit to the
doctor [26, 27]. Active use of repositioning splints
began back in the 1980s. Perry H.T. and others [28]
strongly recommended repositioning splints for the
treatment of myopathy, arthropathy, and pain relief in
the area of masticatory muscles and TMJ. According
to many authors, the use of repositioning splints helps
to improve the effectiveness of treatment of
anatomo-functional TMJ disorders [11].
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TaHHS BXe npv NepLuoMy BiABigyBaHHI NaLieHTOM nikapsi
MICLLEBOrO MPUYMHHOIO MiKyBaHHS TUMYacOBOK perno-
3ULIAHOIO LUMHOIO Y MiKyBanbHOMY MOMOXEHHI HWKHBbOI
Wwenenu 3 MeTol peno3uuii cyrnobosux amckis CHLLC
Ta cyrnoboBux roniBoK HWXHLOT LWenenu [26, 27].

AKTUBHE BWKOPUCTAHHS PENO3ULINHUX LUMH PO3Mo-
yanocs we y 80-Ti pokn MuHynoro cropiyus. Perry H.T.
Ta iH. [28] HanonernveBo pekoMeHOyBanu penosuLio-
HYOYI LUWMHK A4S fiKkyBaHHA MionaTin, apTponariv, a Takox
Ons 3HATTA 6onto B AinsHuUi XyBanbHux m’sa3is Ta CHLLC.
Ha pgymky GaraTbox aBTOpiB, BUKOPUCTAHHS PEno3uLii-
HUX WWH CNpUsie NiABULLEHHIO ePeKTUBHOCTI NiKyBaHHA
aHaToMo-gyHKUioHanbHMX nopyweHb CHLC [11].

IHWi aBTOPY, HABNaKW, CTBEPOXKYIOTb, LLUO AOUINBHICTb
3aCTOCYBaHHS PEno3nUiiHUX LUWH € CYMHIBHOW, i HEOO-
XigHO 3 Benukol 0bGepexHicTio cTaBuTUCb o  iX
BUKOPWUCTaHHSA, OCKifbKM IXHE TpuMBane HOCIHHA MoXe
NPU3BOAMTU OO0 HECNPUATAMBMX 3MiH OKMO3ii. €Bponen-
Cbka akagemMis 4epenHo-HWKHbOLLENENHUX po3naais
peKkoMeHOye 3acTOCOBYBaTW  PEMO3ULIOHYHOYI  Kanu
nve Ans He3Ha4yHoro nepenHbOro Peno3uuioHyBaHHS
(< 1 MM) npoTAroMm BIAHOCHO HeTpuMBanoro nepiogy
(MakcuMym 6-8 TWXHIB) i3 LLUOTVXKHEBUMW KOHTPOIb-
HUMM ornsigamMm.

TakoX BaXNMBE 3HAYEHHST Ma€ KOHCTPYHOBAHHS
nikyBanbHOI OKMIO3iNHOI WKWHW. HanyacTiwe wuHa Buro-
TOBNSIETbCA Ha HWXHIN wWeneni. BoHa mae 6yTn kowm-
dopTHOO Anst nauieHTa, Jobpe dikcyBaTUCs, eCTeTnY-
HOW | Mae MiHiManbHO MopyLwyBaTM apTUKynsuito
MOBU Ta (POHETUKY.

Y pinaHui GidHux 3y6iB LIKMHA KOHTAKTYE TiNbKu
3 onopHUMKM ropbamn monspiB Ta npemonspie. B apTtu-
KynaTopi BMBIPSIOTbCA  IKNOBI  LWINAXM BBeAEHHA Ta
pisueBMn WNAX. Ha KOHCTPyKLUilO WWHW BNAvMBae i cno-
cib i BUroTOBNEHHS, i MaTepianu, L0 3aCTOCOBYTLCS,
OCKINbKW LIMHA Mae Ao0pe ikcyBaTUCS, HE BUKNUKATK
Hanpy>XeHHst B 30Hi nepeaHix i 6i4yHMx 3y6iB, nerko
3HiMaTuCs | ogsAraTucs Ha 3yGHWIA psia.

AHani3 HaykoBux mxepen [29] nokasye, Wo edek-
TMBHe nikyBaHHa MC[O CHLWC wmae rpyHTyBaTUCSA
Ha Takux NpuHUmMnax:

— BIATBOPEHHS1 MPaBUIbHUX BHYTPILLIHLOCYTNIO60BMX
B3aemoBigHoweHb y CHLIC, To6To, BioHOBRNEHHsS npa-
BUIMTBHOTO  MOJIOXKEHHS1  CYrnobOBMX TOMIBOK  HWDKHBOT
wenenu Ta cyrnobosux auckis CHLLC;

— HopManisauisi  OKMI3INHUX  B3aEMOBIOHOLLEHb
3y6iB, TOOTO, BiHOBNEHHS OKMIO3iT Ta i cTabinisauis;

— BIOHOBNEHHA HoOpManbHOro  YHKUiOHanbLHOro
CTaHy M’s13iB )XyBarnbHOro anapary;

— HopMarnisaLisi NCUXOCOMaTUYHOTO CTaHy XBOPOTO.

Peanizauis uuMx npuHUMNIB noknageHa B OCHOBY
GiNbLIOCTI MPOTOKOMIB MiKyBaHHs,, L0 BWUKOPUCTOBY-
I0TbCS1 CbOroAHi, sk cyrnoboBuX, Tak i M'sI30BUX pO3-
nagis CHLIC.

OpHak  3anuwialoTbCAl  HEBUPILLEHUMWU  MUTAHHS
BM3HAYEHHS1 LEHTPanbHOro ChiBBIAHOLIEHHS Lienen
B yMOBax Cna3MoOBaHUWX, 3ananeHux M'43iB, opmy-
BaHHSA  OKIIO3IMHOI  MOBEpXHi LWWH, 0ocoGnMBocTel
BUIOTOBMIEHHSI Ta KOHCTPYIOBAHHS, TEPMIHIB HOCIHHSA
Ta iH., WO 4YacTo CTaBWTb Yy CKNagHy CuTyauito npak-
TUKYHOUMX MiKapiB-CTOMATOMNOrB Npu NPUAHATTI TakTUKK
nikysaHHa xBopux 3 MC[] CHLLC.

Other authors, on the contrary, argue that the appro-
priateness of repositioning splints is questionable, and
great caution should be exercised in their use, as their
prolonged use can lead to adverse changes in occlusion.
The European Academy of Cranio-Mandibular Disorders
recommends the use of repositioning mouthguards
only for minor anterior repositioning (< 1 mm) for a relat-
ively short period of time (maximum 6-8 weeks)
with weekly follow-up examinations.

The design of the therapeutic occlusal splint is
also important. The splint is most often made on the
mandible. It should be comfortable for the patient,
it should fit well, it should be aesthetically pleasing,
and it should minimally interfere with the articulation
of the tongue and phonetics.

In the area of the lateral teeth, the splint contacts
only the supporting molars and premolars. In the articu-
lator, the canine entry paths and incisal paths are aligned.
The design of the splint is influenced by the way it is made
and the materials used, as the splint must be well fixed,
not cause tension in the area of the anterior and
lateral teeth, and be effortlessly removed and placed
on the dentition. Analysis of scientific sources [29] shows
that effective treatment of TMJ MTD should be based
on the following principles:

— reproduction of correct intra-articular relations
in TMJ, i.e., restoration of the correct position of the arti-
cular heads of the mandible and articular disks of the TMJ;

—normalization of occlusal relations of teeth, i.e. resto-
ration of occlusion and its stabilization;

— restoration of the normal functional state of the
muscles of the masticatory apparatus;

— normalization of the psychosomatic state of the
patient.

The realization of these principles is the basis for
the majority of treatment protocols used today, both
articular and muscular disorders of TMJ.

However, the following issues remain unresolved:
determination of the central jaw ratio in conditions of
spasmodic, inflamed muscles, formation of the occlusal
surface of splints, peculiarities of fabrication and design,
wearing time, etc., which often puts practicing dentists
in a difficult situation when adopting treatment tactics
for patients with TMJ disorders.
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PE3YABTATU TA IX OBFOBOPEHHS

HesBa)katounm Ha HasiBHICTb BENUKOI KiNbKOCTi AWUC-
KYCIMHUX MWUTaHb, MNPaKTUYHO BCi aBTOPW OOHOCTaMHI
Ha Aymui, WO OKMO3INHI LWWHN MalTb BUPaKEHWU
nikyBanbHWM edpekT. Y CcTOMAaTOMOriyHin niTepaTypi
€ YMCIEeHHi NepekoHNMBI AoKasn TOro, Lo 3aCTOCyBaHHS
OKIIO3INHUX LUMH MOKa3aHO Ta BUCOKOEMEKTUBHO Ans
nikyBaHHA nauieHTiB 3 (YHKUiOHanbHO 3yMOBMEHUMM
3aXBOPIOBAHHSIMM 3yBoLLIENEeNHOT CUCTEMU, TAKUMU SIK MiO-
apTponartii, 4o skmx BigHocuTbes | MCL CHLLUC [25, 29].
PozeHwtnnb C.®., Nleng M.®. ta iH. [30] Big3Ha4aoThb,
LLIO OKINIOBiMHI LWMHM B KOHTPOSbOBAHMX KNiHIYHMX BUMPO-
OyBaHHAX [OBENM CBOK e(EKTUBHICTL Y KOHTPOIi Mio-
dacuianbHoro 6onto, y nikyBaHHi CKPOHEBO-HMXKHbLO-
LLenenHuX nopyLUeHs Ta Gpykcramy.

Ane po36iXHOCTi y nornsigax pisHMx aBTopiB cnoctepi-
ralTbCs Yy MUTaAHHAX BUOOPY TUMY OKIMHO3INHMX LUUH
i pexxumy X BUKOPUCTaHHA. JUCKYCIMHUMK 3anuwaTbCa
MATAHHS — Ha BEPXHIO YW HWXKHIO Leneny MoTpiGHO
BUrOTOBMASATU LUMHY, ii TOBLUMHA, CTYMiHb MNEPeKpUTTH
3y06iB, M'SIKi Y/ XKOPCTKI LUMHWU Kpalle, TpMBamnicTb Niky-
BaHHA, 4YacToTa KOpeKLii, NOCNigOBHICTb 3aCTOCyBaHHA
Pi3HMX LUKWH Ta iHWi nuTtaHHa [31-33].

3acTocyBaHHS TiEl 4M iHWOI WKWHK, ofHiei abo ae-
KiNbKOX, Ma€e po3rnaaaTtmuca Ha OCHOBHY BUMOTY iX edbek-
TMBHOCTI. Ynm wBwmawe ycyeawTbcd cumntomu MC[
CHLUC, TM e(heKTMBHILLMMM € TaKi OKMIO3iNHI LUNHN.

BaxnmMBo mMakcMmarnsHO CKOPOTUTU Yac Ha YCYHEHHS
cumntomie MC[, CHLLUC. ns uporo Heo6xigHO yCyHEHHs
M’'130BMX OMOKIB (3aBXOW HasiBHWX) i HA OCHOBI LbOro
BMCTaBUTM B MPaBUNIbHOMY MOSOXKEHHI HWDKHIO Lieneny
LWOA0 BEPXHLOI, Npu sikoMy po3crnabneHi mM’a3u, cyrno-
60Bi roniBKM HWXKHBLOI LLENenu LLeHTpoBaHi B Ccyrnobosil
AMUi | enemeHTU cyrnoGiB po3TalloBaHi y disionoriy-
HOMY MOMOXEHHI.

BUCHOBKHU

JlikyBaHHsi XBOpUX Ha M’SI30BO-CYrnoboBy AUCKYHK-
L0 CKPOHEBO-HWKHbOLLeNenHoro cyrnoba 3a Apono-
MOrOK0  OKM3iMHUX WWH Mae Oyt  cnpsiMoBaHe
Ha MakCUManbHO NMOBHE YCYHEHHSI CUMMTOMIB 3aXBOpHO-
BaHHA 3a MiHIManbHUX TEPMIHIB MiKyBaHHS.
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RESULTS AND DISCUSSION

Although there is a great deal of controversy, virtually
all authors are unanimous in their opinion that occlusal
splints have a pronounced therapeutic effect. There is
abundant evidence in the dental literature that the use
of occlusal splints is indicated and highly effective for
the treatment of patients with functionally related
diseases of the dentoalveolar system, such as myo-
arthropathies, which include TMJ MTD [25, 29].
Rosenstiel S.F., Land M.F. et al. [30], note that occlusal
splints in controlled clinical trials have proven effective
in controlling myofascial pain, in the treatment of tem-
poromandibular disorders and bruxism. But disagree-
ments in the views of different authors are observed
in the choice of the type of occlusal splints and the mode
of their use. The issues of whether a splint should be
made on the upper or lower jaw, its thickness, the degree
of overlap of teeth, which splints are better — soft or hard,
what should be the duration of treatment, the frequency
of correction, the sequence of application of different
splints, and other issues remain controversial [31-33].

The use of a particular splint, one or more, should
be considered on the basic requirement of its effective-
ness. The more quickly the symptoms of TMJ MTD are
resolved, the more effective such occlusal splints are.

It is important to minimize the time to relief of
TMJ MTD symptoms as much as possible. For this
purpose, it is necessary to eliminate muscle blocks
(always present), and on the basis of this to place the
lower jaw in the correct position relative to the upper
jaw, in which the muscles are relaxed, the head joints
of the lower jaw are centered in the articular fossa,
and the elements of the joints are located in a physio-
logical position.

CONCLUSIONS

Treatment of patients with TMJ MTD using occlusal
splints should be aimed at maximally complete elimi-
nation of the symptoms of the disease with minimal
treatment time.
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Prospects for further research

In a subsequent study, it is planned to conduct research to
investigate the biomechanical aspects of the effect of occlusal
splints on the temporomandibular joint and masticatory
muscles, and to analyze the physiological changes that
occur when using different types of occlusal splints. These areas
of research will allow us to personalize and improve patient
treatment outcomes.
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PE3IOME

AKTyanbHicTb. AKTyanbHIiCTb AOCMIOXEHHS edeKTUBHOCTI HaBirauinHoi xipyprii npu
peabiniTauii cTomaTonoriyHMX XBOPUX 3 YaCTKOBOK Ta MOBHOK afeHTIE 3ymMOBreHa
3pocTatryolo  NoTpebolo y BUCOKOSIKICHMX, 6e3neyHuMx Ta edqeKkTUBHUX MeTodax
nikyBaHHS. AOEHTIs1, ik YacTKoBa, TaK i MOBHa, € NoLuMpeHoto NpobnemMoto, Lo BNnnBae
Ha (YHKUIOHanNbHy Ta eCTEeTUYHY CKMagoBy XWUTTA nauieHTiB. TpaauuinHi meTtogm
NiKyBaHHA He 3aBxau 3abesnevyloTb GaxaHuin pesynbraTt, ocobnmBo y CKNagHWX
KNiHIYHUX BuNagkax. HasirauiiHa Xipyprisi, BMKOPUCTOBYKOYM CyyvacHi KOMM'IOTEPHI
TexHonorii Ta 3D-Bi3yanisauito, [03BONsiE AOCArTU GinblUOi TOYHOCTI B MnaHyBaHHi
Ta BUKOHaHHI iMnNnaHTauiiiux npouenyp. Lle 3HWXye puanku ycknagHeHb, CKOpoYye
Yac onepauin Ta peabiniTauii, a Takox niaBuLYye 3aranbHy edgeKTUBHICTb iKy-
BaHHsA. OpHak, nonpu o4eBWAHI nepeBaru, uUei MeTog noTpebye nodanbLUnx
OOCMifKeHb ONsi BU3HAYeHHS WOro OnTMMarbHUX 3acTocyBaHb Ta MOPIBHAHHSA
3 TpagULinHUMK nigxogamu.

Meta po6oTu — aHani3 cyvacHux OOCifMXeHb Ta AOCHArHeHb y cdpepi HaBirauinHoi
xipyprii npu peabiniTauii cToMaTonoriYyHMX XBOPUX 3 YACTKOBOK Ta MOBHOK afeH-
Ti€lo, BU3HAYEHHS1 eCheKTUBHOCTI Ta AOUINBHOCTI BUKOPUCTAHHS XipypriYHMX WabnoHis
LoA0 pauioHanbHOrO BCTAHOBMIEHHS AEHTanbHUMX IMNNaHTaTiB Ta MNonepemkKeHHs
MOXIUBUX MNOMUIIOK Ta YCKNagHEHb.

MaTtepianu Ta Metoam. lMpoBedeHO MoLyK niTepaTypy 3a [OMOMOrOK MOLUYKOBUX
cuctem GibniorpadiyHux 6a3 gaHux: Scopus, Web of Science, Pubmed, Google
scholar, MedLine, Embase, Cochrane Library, ScienceDirect. Kputepiamu BKkrnoueHHsi
ctateit 6ynu: icTopuyHi chakT bopmMyBaHHS HaBirawinHoOi Xipyprii, HOBITHI TexHonorii
Ta MeToAuKM iMnnaHTauii. Kputepii BUKMIOYEHHS: CTaTTi 3akpuTOro AoCTyny.
Pesynbtatm Ta X OGroBopeHHAl. 3aranbHa KinMbKiCTb MNpoaHani3oBaHux pobiT,
B SIKWX BUCBITNEHO pe3ynbTaT edeKTUBHOCTI HagirauiHoi Xipyprii npu peabinitauii
CTOMATOMOri4YHNX XBOPMX 3 4aCTKOBOK Ta MOBHOK afeHTiew cknana 29. PoboTw,
SKi onucyoTb NepeBaru XipypriyHux wabnoHis ctaHoBunu 76% Big ycix npoaHaniso-
BaHMX pobGiT. MepeBarn XipypriyHux LwabnoHiB: ToyHicTb (onucaHo B 93% pobotax),
nepenb6avysaHicTb pesynetatiB (87%), 3HWXeHHsA iHBasmBHOCTI (80%). Heponiku,
30Kpema, 06MeXeHiCTb MaHEBPEHOCTI Xipypra Ta TEXHi4Hi NOMUITKK nofdaHo Y 24% pobiT.
BucHoBKkK. BukopuctaHHsi HasirauiiHux cuctem [o3Bornsie 6inblw TOYHO MnaHyBaTtu
XipypridHi BTPYYaHHS, WO 3HWKYE PU3MKM YCKMagHeHb Ta Mnokpalwlye KhiHivHi
pesynstatin. BukopmuctaHHA HaBirauiiHoi Xipyprii cnpusie CKOPOYEHHIO Yacy onepadin
Ta nicrnsaonepauiiHoro BiQHOBMEHHS NaUiEHTIB, WO MO3UTMBHO BMJSIMBAE Ha SKICTb
iX XuTTA. 3aBOSKM TOYHOMY PO3MILLEHHIO iMMNaHTaTiB 3MEeHLUYETbCS HeobXigHICTb
y AOAATKOBUX XipypriYHUX BTPYYaHHSIX Ta KOPEKLisiX.
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ABSTRACT

Background. Research of the effectiveness of navigational surgery in the rehabili-
tation of dental patients with partial and complete edentulism is driven by the growing
demand for high-quality, safe, and effective treatment methods. Edentulism, both partial
and complete, is a common issue that affects the functional and aesthetic aspects
of patients’ lives. Traditional treatment methods do not always yield the desired results,
particularly in complex clinical cases. Navigational surgery, utilizing modern computer
technologies and 3D visualization, allows for greater accuracy in planning and exe-
cuting implantation procedures. This reduces the risk of complications, shortens
operation and rehabilitation times, and enhances the overall effectiveness of treat-
ment. However, further research is required to determine optimal applications of this
method despite its evident advantages and to compare it with traditional approaches.
Objective — to analyze contemporary research and achievements in the field of
navigational surgery for the rehabilitation of dental patients with partial and complete
edentulism, and to determine the effectiveness and advisability of using surgical
guides for the proper placement of dental implants and the prevention of possible
errors and complications.

Materials and Methods. Literature search was conducted using bibliographic
database search engines: Scopus, Web of Science, Pubmed, Google Scholar,
MedLine, Embase, Cochrane Library, and ScienceDirect. Inclusion criteria for the
articles were historical facts about the formation of navigational surgery, the latest
technologies, and implantation techniques. Exclusion criteria: closed-access articles.
Results. The total number of analyzed works that highlighted the results of the
effectiveness of navigational surgery in the rehabilitation of dental patients with
partial and complete edentulism was 29. Studies describing the advantages of
surgical guides accounted for 76% of all analyzed works. The advantages of surgical
guides include accuracy (described in 93% of studies), predictability of results (87%),
and reduction in invasiveness (80%). Disadvantages, including limited maneuverability
for the surgeon and technical errors, were presented in 24%.

Conclusions. The use of navigational systems allows for more precise planning
of surgical interventions, reducing the risks of complications and improving clinical
outcomes. The use of navigational surgery contributes to reducing the duration of
operations and postoperative recovery time for patients, positively impacting their
quality of life. Precise implant placement decreases the need for additional
surgical interventions and corrections.

in the rehabilitation
2024;1(1(1)):83-93.

surgery
and complete edentulism. Kharkiv Dental Journal.

DOI: https://doi.org/10.26565/3083-5607-2024-1-09

BCTYN

Cy4yacHa cTomarornoris

MOCTINHO  PO3BUBAETLCH,

INTRODUCTION

Modern dentistry is continuously evolving, incorpo-

BMNPOBAKYO4N HOBI TEXHIYHI Ta TEXHOMOriYHi npouecu
0N NOKpaLLEeHHA SKOCTI MikyBaHHA nauieHTiB. OgHuM
i3 TaKMX MPOrpPecUBHUX HaMpAMKIB € HaBiraudiiHa xipyp-
rig, ska 3HaxoguTb BCe Oinbll LIMPOKE 3aCTOCyBaHHA
B peabiniTauii cTtomaTonoriyHnx xBopux. HasirauiiHa
Xipypris fo3Bornsie 3abe3neynT BUCOKY TOYHICTb | nepea-
fayyBaHIiCTb iMNNaHTauiiHMX npouedyp, Wo ocobnmeo
BaXXNIMBO A5 NaLEHTIB 3 4YaCTKOBOK abo NOBHOK afeH-
Tieto. BTparta 3y6iB CyTTEBO BNNMBAE Ha SAKICTb XUTTS
NauieHTiB, BUKNMKaYM TPYOHOLW 3 >XyBaHHAM, MOB-
MNEHHAM Ta eCTETUYHMM BUMSAOM. Tomy po3pobka HOBMX
nigxoniB Ta e@eKTMBHUX METOAIB peabinitauii € Baxnu-
BMM acreKTOM Cy4acHOi CTOMaTOrOori4yHOI NPaKTUKW.
MeTa pob60Tu — aHani3 cyvyacHux OOCniMKeHb Ta Ao-
CArHeHb y cdpepi HagirauinHoi Xipyprii npu peabinitauii

rating new technical and technological processes to
improve patient treatment quality. One of these approa-
ches is navigational surgery, which is increasingly
applied in the rehabilitation of dental patients. Naviga-
tional surgery ensures high accuracy and predictability
of implantation procedures, which is particularly impor-
tant for patients with partial or complete edentulism.
Tooth loss significantly impacts their quality of life,
causing difficulties with chewing, speaking, and aes-
thetics. Therefore, the development of new approaches
and effective rehabilitation methods is a crucial aspect
of modern dental practice.

Objective — is to analyze contemporary research
and achievements in the field of navigational surgery
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CTOMAaTOMOrMYHNX XBOPUX 3 YaCTKOBOK Ta MOBHOK
afleHTielo, BUM3HAYEHHs1 edEeKTUBHOCTI Ta [OOLINbHOCTI
BMKOPUCTaHHS XipypriyHnx wabnoHiB Wwoao padioHanb-
HOrO  BCTa@HOBIMEHHS [EHTaNnbHWX iMANaHTaTiB  Ta
nonepeaXeHHs1 MOXIMBMX NMOMMUITOK Ta YCKNaaHEHb.

MATEPIAAU TA METOAU AOCAIAXEHHSA

MpoBeaeHo nowyk nitepatypy 3a 4ONOMOTOK MOLLY-
KoBux cucteM OibniorpacgiuHux ©6a3 gaHux: Scopus,
Web of Science, Pubmed, Google scholar, MedLine,
Embase, Cochrane Library, ScienceDirect. Kputepismn
BKITIOYEHHS cTaTel Bynu: BUKOPUCTaHHA METOAIB HaBira-
LiMHOT Xipyprii, HOBITHI TeXHOMNOriT Ta METOAMKN iMMnaK-
Tauii. KpuTepil BUKMNIOYEHHNA: CTaTTi 3aKpUTOro OOCTYyny.
Hamwu 6yno BusBneHo 6Ginbwe 100 HaykoBux ny6nikauiin,
3 9KUX y BigKpUTOoMy AoCTyni BusiBunocs 29. [ina npose-
OEHHS1 CMCTEMAaTWYHOrO Ornmagy Ta aHamisy Ccy4yacHux
pocnigkeHb y cdepi HagirauiiHoi xipyprii npu peabini-
Tauil CTOMaToONOrMN4YHMUX XBOPUX 3 YaCTKOBOK Ta MOBHOMO
afleHTiel0, a TaKkoX AOBEAEHHS OOLINbHOCTI BUKOPUCTaH-
Hs1 XipypriYyHMX LWabnoHiB, BUKOPUCTOBYBanu Taki KIo4oBi
crnosa: HasirauiiHa Xipyprisi, AeHTanbHi iMAnaHTaTy,
XipypridHi WabnoHn, YacTKkoBa afeHTid, NOBHA afeHTis,
peabinitauis cToMaTONOriyYHMX XBOPUX, TOYHICTb iMMNaH-
Tauii, ycknagHeHHs npu iMnnaHTauii, nnaHyBaHHA M-
nnaHTauii, CAD/CAM TtexHonorii, KT Hagirauisi, umgposi
TexHonoril B cTomartonorii, XipypridyHi Hanpasnsoui,
edeKTUBHICTb iMNnaHTauil, pesynsraty iMnnaHTadil.

PE3YABTATU TA IX OBFOBOPEHHS

MpoTesyBaHHs Npu YacTKoBin abo NoBHiIN BTpaTi 3ybis
3 BUKOPWCTaHHSAM OCTEOIHTErpoBaHUX iMNnaHTaTiB Ha
CbOrogHi cTtae Bce Oinbll MOnNynspHMM METOAOM pea-
OiniTauii nauieHTiB 3 BigCYTHICTIO 3y6iB. Y CBITi, @ TakOX
i B YKpaiHi cnocrtepiraeTbCsi TeHAeHLUiss A0 36iMnblUeHHS
KiNMbKOCTI  BCTAHOBMEHMX  OEHTanbHMX  iMnnaHTaTiB
Ha 7,7%: y 2020 poui — 6,21 Ha 10 TuC. HaceneHHs,
a B 2019 poui — 5,73 Ha 10 Tuc. HaceneHnHs [1, 2].
Hanbinblwumn abconoTHUM NPUPICT LbOro  MokasHuka
BM3Ha4veHo y 3anopisbkin (Ha 2006 oguHuupb) Ta XKuto-
mMupcbkii (853 oamHuub) obnactax [3], npoTe 3a3Ha-
YaeTbcH Noro Baroma peaykuisa y m. Kuesi (-27,6%) [4, 5].

Yenix imnnaHTauii 3anexuTs, nepeayciv, Bif BuBipe-
HOro MNNaHyBaHHA MNiKyBaHHA Ta HaNeXHWM YMHOM
nposBefeHoil iMnnaHTauii. HesipHe po3MmilleHHs iMnnax-
Tata € [Ayxe nowupeHow npobnemoto, fdka 4acto
YCKNagHe KniHiYHi Ta nabopaTtopHi eTann BUrOTOBMEH-
Hsi opToneauyHoi KOHCTpyKUii. Lle Bumarae TicHoi cnis-
npaui cTomaTonoris-opToneais, Xipyprie Ta TeXHikiB,
fAKa CrnpuaTMME TOYHIA MiAroToBLi XipypriyHOro etany.
ToyHiCTb NnaHyBaHHS | BMKOHAHHA XipyprivHux npoue-
Ayp BaxnuBa Ana 3abe3neyeHHA BWCOKOTO CTYMeHs
YChiXy, He BWKIMKaYM SATPOreHHOro YLUKOMKEHHS [6].
BukopuctaHHa kommn’totepHoi Tomorpadii (KT), Tpusm-
MipHOro nporpamHoro 3abesneyvyeHHs AN MnaHyBaHHA
No3uLii BCTAHOBMNEHHS! iMNIIaHTaTiB, TEXHOMOri BUrOTOB-
NeHHs WabnoHiB i3 rpadiyHNM ynpasniHHAM Ta KOMM'to-
TepHoi Xipyprii [03BOMNSAOTb AOCArTU 3HAYHOrO YCMixy
y NiKyBaHHi NaLieHTiB 3 MOBHOO Ta YAaCTKOBOI afEHTIEL.

Ha cborogHiwHin AeHb Bce Oinblle cTOMAaTororis
3aCTOCOBYIOTb KOMMIOTEPHE MriaHyBaHHA yCTaHOBKM
iMNNaHTaTIB i3 BUKOPUCTAHHAM XipypriyHOro LiabnoHy.

in the rehabilitation of dental patients with partial
and complete edentulism, and to demonstrate the
feasibility of using surgical guides for the proper place-
ment of dental implants and the prevention of possible
errors and complications.

MATERIALS AND METHODS

A literature search was conducted using bibliographic
database search engines: Scopus, Web of Science,
Pubmed, Google Scholar, MedLine, Embase, Cochrane
Library, ScienceDirect. Inclusion criteria for the articles
were the use of navigational surgery methods, the latest
technologies, and implantation techniques. Exclusion
criteria: closed-access articles. More than 100 scientific
publications were found, of which 29 were in open access.
To conduct a systematic review and analyze contem-
porary research in the field of navigational surgery in the
rehabilitation of dental patients with partial and complete
edentulism, and to demonstrate the feasibility of using
surgical guides, the following keywords were used:
navigational surgery, dental implants, surgical guides,
partial edentulism, complete edentulism, rehabilitation
of dental patients, accuracy of implantation, complica-
tions in implantation, implantation planning, CAD/CAM
technologies, CT navigation, digital technologies in
dentistry, surgical guides, implantation effectiveness,
implantation results.

RESULTS AND DISCUSSION

Prosthetics for partial or complete tooth loss using
osseointegrated implants is becoming an increasingly
popular method for rehabilitating patients with missing
teeth. In Ukraine, the number of installed dental implants
increased by 7.7% from 5.73 per 10,000 population
in 2019 to 6.21 per 10,000 population in 2020 [1, 2].
The largest absolute growth of this indicator was recorded
in the Zaporizhzhia (by 2006 cases) and Zhytomyr
(853 cases) regions, but a significant reduction was
noted in Kyiv (— 27.6%) [4, 5].

The success of implantation primarily depends on
well-planned treatment and properly conducted implan-
tation. Incorrect placement of the implant is a very
common problem, which often complicates the clinical
and laboratory stages of manufacturing the prosthetic
construction. This requires close collaboration between
prosthodontists, surgeons, and technicians, which
contributes to the precise preparation of the surgical
stage. Accurate planning and execution of surgical
procedures are important for ensuring a high degree
of success without causing iatrogenic damage [6].
The use of computed tomography (CT), three-dimen-
sional software for planning implant placement, template
fabrication technologies with graphical control, and
computer-guided surgery allows for significant success
in treating patients with complete and partial edentulism.

Nowadays, more and more dentists are using com-
puter planning for implant placement with the use of
a surgical guide. Radiographic assessment of the height
and width of the available bone is conducted to ensure
optimal implant positioning. The use of surgical guides
undoubtedly helps the surgeon to utilize biomechanically
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Mpn ubomy npoBOAUTLCA peHTreHorpacdiyHa oLuiHKa
BMCOTM Ta LUMPUHWU OOCTYMNHOI KiCTKM, W06 3abe3neunTn
Micue Ansi ONTUMAanbHOrO PO3MILLEHHSA iMMMaHTaTa.
3acTocyBaHHSl  XipypriyHMx LwabnoHiB, 6Ge3cyMHiBHO,
gonomarae xipypry BukopucToByBaTu BiomexaHi4yHO
3yMOBMeEHi Micus 3 MO3ulil HaWKpaLloro OKM3ifHOro
HaBaHTAXEHHS, eCTETUKM Ta BUMOT TirieHn [7-9].

Ons  ycnilwHoro BegeHHs pPo3pobneHoro  npoTo-
KOny HeoOXiAHMM € BMKOPUCTaHHSI Cy4acHWX MeTopiB
Ta TEXHONOTrIN.

KoHycHo-npomeHeBa  komm'loTepHa  Tomorpadis
(KMKT) — ue BiAHOCHO HedaBHO po3pobneHa TeEXHOMOris
Bidyanizauii CTPyKTyp LUenenHux KiCTOK, sika BWKOpUC-
ToByEe Oinbll HWU3bKI PiBHI 4O3yBaHHS BUMPOMIHIOBAHHSI
y NOPIBHSAHHI 3i 3BU4aNHUMK anapaTtaMmu Ans Kommn'lotep-
Hoi Tomorpadii [10]. BoHa Bigpi3HAETLCS Big 3BUYANHUX
YCTAHOBOK TakMMW acnekTamu, Sk Bara, BapTiCTb, 4yac
OMNPOMIHEHHS! Ta OCTaTOYHA po3[inbHa 34aTHICTL 300pa-
xeHHs. [Nicns npoeegeHoro anapartom KIMNKT ckaHyBaHHS,
KOMM'toTepHE nporpamHe 3abe3nedyeHHss dopmye ans
BigoOpaxeHHs Ta nepeTBopeHHs annis  DICOM
(BuxigHnx paHux, ki reHepytotecs KIKT) y Bucoko-
SKiCHe TpMBUMIpHE 300paXkeHHs, Lo [O03BOMsiE KIiHi-
uncTtam MPOBOAMTU [LiarHOCTUKY Ta MraHyBaHHSA IiKy-
BaHHS Ha BUCOKOMY piBHi. Kpim Toro, nporpamHe 3abe3ne-
YEHHS [Ons  CKaHyBaHHA MOXe MOKpalinMTh 3B’s130K
y pamMKkax MibxgucumnniHapHoi poboTu MiX KniHiuucTom
Ta MNauieHTOM 3a paxyHOK BMKOPUCTaHHS CTaH4apTu-
3oBaHoro ¢opmaty. HeratuBHumm acnektamu KIMKT
€ [y)Xe BUCOKa BapTiCTb NpoLUedypu i HeOOCTaTHSA Tou-
HICTb OLiHKM M’SIKUX TKaHWH [9].

CyvyacHe nporpamMHe 3abe3neyeHHss Mae iHCTpy-
MEHTW, sIKi [0O3BOMSATL KNiHIUMCTaM MoAentoBaTn po-
3MilLleHHs  IMNNaHTaTiB, BUKOPWUCTOBYIOYM TPUBUMIPHI
Buan. BoHu possonsioTb  giarHoctyBatu  Mopdporo-
riyHi XapakTepucTUKM Ta $HAKiCTb KICTOK Ta BUSBMATU
aHaTOMIYHiI OpieHTUPW.

MepeHeceHHs no3uuii iMnnaHTata € npobnemoto,
TOMY iHOAI 3yCTpiyalTbCA HEeBiOMOBIAHOCTI MK MO3n-
Uieto, 3annaHoBaHOW Ans iMNNaHTaTiB, Ta NONOXEHHAM
Ha onepauinHomMy noni [11]. WLo6 nogonatu uto npo6-
nemMy, KniHiLUMCTM noyanu BWKOPUCTOBYBATM CUCTEMM
aBTOMAaTM30BaHOIO MPOEKTYBaHHA Ta aBTOMaTM30Ba-
Horo BupobHuuTea (CAD/CAM) sik anbTepHaTBa pyYyHUM
xipypriyHum wabnoHam [12]. Llen meTon BWUroTOBMEHHS
B OCHOBHOMY BWKOPWCTOBYETbCS ANl MraHyBaHHSA
3a [ponomoroto pikCoBaHMX pecTaBpauin (Haknagku,
BKMagKkW, BiHipW, KOPOHKM Ta abaTMeHTW Ans iMnnas-
TatiB) [13, 14]. Balshi Ta iH. (2006) onucanu npoTokon
Ons 3aCToCyBaHHA KOMM'IOTEPHOI ToMorpadii Ta TexHo-
norii CAD/CAM. BoHu npogemoHCTpyBanu nepesary
BMKOPUCTaHHS LbOro METOAY, TaKy SK HEBEMUKMIA pobo-
4YniA Yac NS BUTOTOBIMEHHST 3yGHUX NpoTe3iB 3 MiHiManb-
HOK HeOoOXigHICTIO KoperyBaHHsl. ABTOpM LiALWNM BKW-
CHOBKY, LU0 Lii MeToan NepcrnekTuBHi y ctomatonorii [15].

Byno onybnikoBaHo Garato gocnimpkeHb OOUINbHOCTI
BukopuctaHHa KIMKT gna BM3HAYeHHS TYCTUHWU KiCTKO-
Boi TkaHuHW. R. Gonzalez-Garcia & F. Monje (2012)
BMKOHanNu XxipypriyHy 6Gioncito Ha 39 BepxHix Lenenax
y 31 nauieHTa, skMM Oynu BCTaAHOBMEHi AeHTanbHi
iMnnaHTaT, Ta NopiBHANK pe3ynstath 3 aHanizom KIKT,
nposedeHUM [0 onepadii. ABTOpU BiA3HAYMNU CUNbHY
No3nTUBHY Kopensuilo Mk ABOMa aHanizamu, sika cBig-
untb npo Te, wo KIMKT pgossonsie ycniwHO OUiHUTK
CTPYKTYPY KiCTKOBOI TKaHWHW, NpOTe MUTaHHS ii SKOCTI
3anuwaetbcs Biakputum [16]. Tomy HeobxigHO BMKOpUC-

optimal sites for the best occlusal load distribution,
aesthetics, and hygiene requirements [7-9].

To successfully follow the developed protocol, it is
necessary to use modern methods and technologies.
Cone-beam computed tomography (CBCT) is a relatively
recent technology for visualizing jawbone structures,
which uses lower radiation doses compared to con-
ventional CT machines [10]. It differs from conventional
systems in aspects such as weight, cost, exposure time,
and final image resolution. After a CBCT scan, computer
software is used to convert the DICOM files (the raw data
generated by CBCT) into high-quality 3D images,
allowing clinicians to perform diagnostics and plan
treatment at a high level. Additionally, the scanning
software can improve communication within interdiscip-
linary teams between clinicians and patients through
the use of standardized formats. The drawbacks of
CBCT include the high cost of the procedure and
insufficient accuracy in assessing soft tissues [9].

Modern software has tools that allow clinicians to
model implant placement using three-dimensional views.
These tools enable the diagnosis of morphological
characteristics and bone quality and the identification
of anatomical landmarks.

The transfer of implant position is a challenge, and
discrepancies between the planned position and the
actual position in the surgical field sometimes occur [11].
To overcome this problem, clinicians have started
using computer-aided design and manufacturing
(CAD/CAM) systems as an alternative to manual
surgical guides [12]. This manufacturing method is mainly
used for planning with fixed restorations (inlays, onlays,
veneers, crowns, and abutments for implants) [13, 14].
SF. Balshi et al. (2006) described a protocol for using
CT and CAD/CAM technology, demonstrating the
advantages of this method, such as reduced working
time for fabricating dental prostheses with minimal
adjustment needs. The authors concluded that these
methods are promising in dentistry [15].

Numerous studies have been published on the
feasibility of using CBCT to determine bone density.
R. Gonzalez-Garcia & F. Monje (2012) performed sur-
gical biopsies on 39 maxillae in 31 patients who had
dental implants placed and compared the results
with CBCT analysis conducted preoperatively [16].
The authors noted a strong positive correlation between
the two analyses, indicating that CBCT can successfully
assess bone structure, although the question of its
quality remains open. It is necessary to use CBCT
studies at all stages of patient rehabilitation, from the
initial consultation to the final result. Thus, CBCT is
a reliable diagnostic method for patients requiring
implantation and is an integral part of patient rehabili-
tation using guides.

The reviewed literature identified three most common
methods of using surgical guides: traditional surgical
guides, computed tomography (CT) surgical guides,
and digital surgical guides (DSG).

The prevalence of different methods of surgical
guides in dentistry may vary depending on the region,
the level of technological development in the clinic, and
the experience and preferences of the dentist. Based
on the analysis of the data presented in the literature,
the following approximate percentages for different
methods of using surgical guides can be distinguished:
despite the growing popularity of digital technologies,
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ToByBaTM AocnigkeHHst KMNKT Ha Bcix etanax peabini-
Tauii nauieHtTa, a came: Bid MNEPBWHHOI KOHCynbTauii
0o diHanbHoro pesynbraty. Takum umHom KIIKT €
OOCTOBIPHMM  METOAOM  [iarHOCTUKM Afsl  NauieHTiB.,
siki NoTpebyloTb iMNnaHTauii Ta € HeBig EMHOK 4YacTu-
HOo peabiniTauii nauieHTiB 3 BUKOPUCTaAHHAM LLUAOMNOHIB.

Y pocnigxyBaHii nitepatypi Oyno BusiBMEHO Tpu
HaMMOLUMPEHILLMX CNOCOOM BUKOPUCTAHHS XipypriYHMX
WabnoHiB: TpaguUiHi XipyprivHi abnoHu; KoM’ o TePHO-
TomorpaddiuHi  (KT) xipypriyHi wabnoHn Ta undposi
XipypridHi wabnoHn (LIXLL).

Po3sLwmpeHicTe BUKOpUCTaHHSA pi3HUX cnocobiB xipyp-
riyHMx LWabnoHiB B cTomartonorii Moxe 3MmiHioBaTUCH
B 3amnexHoCTi Big perioHy, piBHA PO3BUTKY TEXHOMOrin
y KniHiui, goceigy Ta nepesar ctomarornora. 3a aHanisom
nogaHux y nitepatypi OaHuX, Y cepefHbOMYy MOXHa
BUAINUTW Taki OPiEHTOBHI BiACOTKM ANs pi3HMX crnocobis
BMKOPUCTaHHS XipypriyHux LIabnoHiB: He3Baxkaroun Ha
3pocTarody NonynspHiCTb LUMGPOBUX TEXHOMOriN, Tpaaum-
UiMHi MeToaM 3anuLaloTbCsl akTyanbHUMMM B KIiHiKax
3 obmexeHummn pecypcamn (20-30%); KT xipypridHi
wabnoHn crtaHoBnATb 6nusbko 30—40% Bcix iMnnaw-
TauinHmx npouenyp; UXLW - 6nmsbko 40-50% Bcix
iMnnaHTauinHmx npouenyp [17].

OnwucytoTbesa pi3Hi cnocobu BUrOTOBMEHHS Xipypriy-
HOro wWabnoHy. loeanbHe NOMOXEHHS AONs BBEOEHHS
iMNnaHTata Mae BM3HavaTMCA NpWU  OiarHOCTUYHOMY
BOCKOBOMY MOZENNOBaHHi, a XipypriyHuii wabnoH (XLL)
Ma€e NepPeHOCUTU Lie MOMOXEHHS Mif Yac BCTAHOBIEHHS
imnnaHTata. Bumorn go XW — ue poamip Ta xipypriyHa
acenTuyHicTb. LWabnoH mae 6yTn HErpomi3gkUM i BinbHO
HaknagaTucs Ha onepauiiHe none, a TakoX He npu-
XOBYBaTW OTOYYIOHi aHaTOMiuHi opieHTupu. XL He nosu-
HeH 3abpyaHtoBaTU onepadiiHe none nig 4ac madiny-
nAuii Ta NOBMHEH BYTW NPo30puM, OO KiCcTKOBUIA rpebiHb
Ta iMnNnaHTauiiHi cBepana MoxHa 6yno nerko 6auunTy,
KonuM WwabnoH HaknageHuin Ha onepaudiiiHe none.
Mpn 3HayHiIK aTpodii anbBeONsPHUX BiQPOCTKIB Ta MOB-
Hi BTpaTi 3ybiB WabnoH MoXe AOMOMOITY BU3HAYUTU
BTpayeHi ob6carn, HeoOXiaHi Ans po3MilleHHs iMnnaH-
Taty abo nigTpumkn ry6 Ta obnuuus. Moro moxHa
BMKOPUCTOBYBATU Y MOEAHAHHI 3 KiCTKOBUM TpaHCnnaH-
TaToOM, @ TaKoX AN BBEAEHHS iMNnaHTaTiB.

YcknagHeHHs nig Yac iMnnaHTaudii MoXHa noainutin
Ha BigganeHi Ta Ti, WO BWHUKNM GesnocepeaHbo
nig Yac onepawii.

Mig yac onepauii MoXxyTb GyTM TpaBMOBaHi aHaTo-
MiYHi CTpykTypu, nepdopauis membpann LUHangepa,
NPOLUTOBXYBaHHS iMNMnaHTaTa B raiMopoBy nasyxy, nep-
dopaLis M’SKMX TKaHWH, 3nam abo 3nM3yBaHHS LIECTU-
rpaHHVMKa BcepeauHi iMnnaHTy, nepenomu Lenen
Ta iHwWwi [18-20].

[o BigganeHux ycknagHeHb MOXHa BiHECTU: Nepuim-
NNaHTUTK, gesiHTerpauii, 3nam iMnNaHTiB, 3nam rBUHTIB
abaTMeHTIB, orofieHHs1 iMnnaHTara, peuecii Ta iHwi [21, 22].

Yenix iMnnaHTauii y naudieHTiB nos’si3aHuWA 3 OUiH-
KO aHaTOMi4YHMX ocobnmBocTen, KniHiko-nabopaTopHMX
MOKa3HWKIB, HasIBHICTIO CYNYTHiX 3axBOplBaHb Yy naLli-
€HTa | TOYHMM nnaHyBaHHAM niKyBaHHA. XipypriyHun
NPOTOKON YCMILLHOI YCTAHOBKM iMMMaHTaTta Mae BUMa-
raTu OTPUMaHHA AiarHOCTU4YHOI iHdopmauii Npo cTaH
KICTKOBMX CTPYKTYp Ta M'SIKMX TKaHWH AN MraHyBaHHSA
ONTMMAnbHOMO PO3MILLEHHS iMMMaHTaTa y TPbOX BUMI-
pax: LWiYHO-sI3M4HOMY, Me3io-4MCTanbHOMY, anikanbHo-
KOPOHKOBOMY; MPU3BOAUTM OO OCTEOiHTerpadii, a Takox
OyT oNTMManbHUM Ansi eCTETUYHOrO Ta (PYHKUiOHarmb-

traditional methods remain relevant in clinics with
limited resources (20-30%); CT surgical guides
account for about 30—40% of all implantation procedures;
DSGs account for about 40-50% of all implantation
procedures [17].

Various methods for creating surgical guides are
described. The ideal position for implant placement
should be determined during diagnostic wax modeling,
and the surgical guide (SG) should transfer this position
during the implant placement. The requirements for
the SG include size and surgical aseptic conditions.
The guide should be compact and fit easily on the
surgical field without covering surrounding anatomical
landmarks. The SG must not contaminate the surgical
field during manipulation and should be transparent
so that the bone crest and implant drills are easily
visible when the guide is placed on the surgical field.
In cases of significant atrophy of the alveolar ridges
and complete tooth loss, the guide can help identify
the lost volumes necessary for implant placement or
support of the lips and face. It can be used in combi-
nation with bone grafting and for implant placement.

Complications during implantation can be divided
into immediate and delayed ones. Immediate compli-
cations may include trauma to anatomical structures,
perforation of the Schneiderian membrane, pushing
the implant into the maxillary sinus, perforation of soft
tissues, breakage or stripping of the hex within the
implant, jaw fractures, and others [18-20]. Delayed
complications can include peri-implantitis, disintegration,
implant fractures, abutment screw fractures, implant
exposure, recessions, etc. [21, 22].

The success of implantation in patients is associated
with the assessment of anatomical features, clinical
and laboratory indicators, the presence of concomitant
diseases in the patient, and precise treatment planning.
A surgical protocol for successful implant placement
should involve obtaining diagnostic information about
the condition of the bone structures and soft tissues
to plan the optimal three-dimensional placement of the
implant: buccal-lingual, mesio-distal, and apico-coronal.
Osseointegration, and the optimal aesthetic and func-
tional position of the implant are the required results
of surgical protocol.

Various methods of computer-assisted manufacturing
of SGs are described [23, 24]. Fortin et al. (2000) descri-
bed the process of planning implant placement using
computed tomography and the Cadimplant® software
(Praxim, Grenoble, France), also known commercially
as Easy Guide® (Keystone-dental, Burlington, MA,
USA) [25]. The SG consists of guide sleeves and
a contact surface. The contact surface fits either the
gingiva or the patient’'s jaw. The guide sleeves transfer
the plane of the future implant position, orienting the
drill in the precise location and direction [26].

The implant must be placed so that the base and
sides are fully covered by bone tissue, preserving
adjacent vital structures. The main purpose of the SG
is to guide the implant drilling system and ensure the
precise placement of the implant according to the
surgical treatment plan.

When creating a radiographic surgical guide (RSG),
self-polymerizing acrylic resin is used. J. Espinosa-Marino
et al. (1996) demonstrated the first clinical application
of heat-polymerizing acrylic resin for SG fabrication,
particularly in cases of partial tooth loss. To make it
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HOrO MONMOXEHHS iMnnaHTata. OnucaHi pi3Hi MeToam
Komm'toTepHoro BupobHuutBa XL [23, 24]. Fortin Ta
iH. (2000) onucanu npouec nnaHyBaHHS PO3MiLLEHHSA
iMNNaHTaTiB 3 BUKOPUCTAHHSIM KOMM'KOTEPHOI TOMOrpa-
gii Ta nporpamHoro 3abesneyeHHs Cadimplant®
(Praxim, peHo6nb, ®paHuis), ke Takox BiJOMO 3a
KomepuinHoo Hassoto Easy Guide® (Keystone-dental,
Burlington, MA, USA [25]. XL € cykynHicTio CpsIMOBY!1O-
YMX TiNb3 Ta KOHTAKTHOI NOBEPXHi. KOHTaKkTHa NoBEPXHS
nigxogute abo [o0 enemeHTy siceH, abo Oo wenenu
nauieHTa. CnpsiMOBYytodi FiNb3W NEPEHOCATb MNIOLMHY
MabyTHLOrO  MOSIOXKEHHS  IMMMaHTaTa, OPIEHTYHYU
CcBepano B TOMHOMY Micui Ta HanpsMky [26]. IMnnaHTaT
Mae po3milatnucs Tak, wob ocHoBa Ta Gi4Hi CTOPOHM
Oynn NOBHICTIO MOKPUTI KICTKOBOK TKaHWHOW. Lle mae
CYNPOBOKYBATUCST 30EPEXEHHSM CYMDKHUX KUTTEBO
BaxnmBux cTpyktyp. OcHoBHa meTa XLW — cnpsimyBatu
CUCTEMY CBepAfiHHSA iMnnaHTaTiB Ta 3abe3neynTu
TOYHE pO3MIlLeHHs1 iMMnaHTata BigNOBIQHO A0 nnaHy
XipypriYHOro nikyBaHHS.

[Mpn BUroToBRNEHHI peHTreHorpadpivHoro XL Buko-
PUCTOBYETLCA camonornimepu3aliiHa akpunosa nnacTt-
maca. J. Espinosa-Marino Ta iH. (1996) noka3sanu nepLie
KniHiYHe 3acToCyBaHHS TepMomnorniMepu3auinHoi akpu-
NoBOi nnactMacu, WO BUKOPUCTOBYETLCS MNPU  BUrO-
ToBneHHi XL, ocobnuBo npu 4acTkosi BTpati 3y6iB.
o6 3pobutn 11Oro peHTreH Henpo3opuM Ha KoMM'to-
TepHin Tomorpacpii, BOHM 3acTocyBanM KOMMO3UL0
3 NoABIHUM 3aTBepAiHHAM, 3MillaHy 3 KONbOpPOBOK
kpengoto [27]. G. Stellino Ta iH. (2002) npoaeMoHCTpy-
Bann nonepegHi dikcoBaHi pecTaBpauii akpuroBoi
nnactMacy 3 BUKOPUCTAHHSAM ryTTanepyi, sik Hemnposo-
poro mapkepa [28]. |. Pezun i F. Gardner (1995) Buko-
pUCTOBYBanu BakyyMHy TEPMOMMACTUYHY MaTpuuto Ans
aganTauii 3a giarHoctTudHo mogennto [29]. D’Souza
Ta Takeshita [30] € nepwwumn, WO npeacTtaBUNN KOH-
uenuito 3MillyBaHHA akKpUNoBOi CMOMM 3 pPEHTreHo-
Henpo3opuMM Matepianom gns  BurotoBneHHa XL
(3amicTb 4ncTOro akpunosoro nonimepa). BoHn 3miwanu
nopowlok 6apito 3 akpwuroBOK MfacTMacow Yy chnis-
BiAHOLLEHHI 4:1.

BurotoBneHHs wabnoHy aHanoroBum MeTO4OM Mo4m-
HaeTbCsl 3 OTPMMaHHS BiAOWUTKIB MOPOXHWHKU poTa.
Oani nepepaetbcs Binbutok y nabopatopito, Ae Bia-
nuBatoTb rincoBi MoAeni, SKi B CBOK 4epry CKaHyloTb
Ha nabopatopHomy 3D-ckaHepi. lMicns uboro Bce ue
nepeHocuTbC B MporpamHe 3abe3neveHHs ons moae-
noBaHHA. Cepen ycknagHeHb, siki MOXHa Big3HaYUTM
nig Yyac BUMrOTOBMEHHS LWABGMOHIB aHanoroBuM MeToaoMm,
€ pedopmauis Ta ycagka Bigbutka. Heponikamu
BKa3aHOro MeTogy MOXyTb OyTu TpuBanuii yac Ta/abo
HEBIAMNOBIOQHICTL TEPMiHY BUIOTOBIEHHS, MOLUKOAXEHHSA
BiOOWTKIB nig 4ac TpaHcrnopTyBaHHSA Ta Jedopmadis
MOZEni Npu BianNMBaHHi.

XLW BUrotToBnslOTbCA B OCHOBHOMY Ha MoOAEMNsSX
wenen, siki NpeAcTaBnsoTb COO0K KOPCTKY HedyHKLio-
HanbHy noBepxH. HaBiTb y naHopamMHOi peHTreHo-
rpacpii € cBOi AiarHOCTUYHI OBMEXEHHSI (PO3LUMPEHHS
Ta BMWKPUBIEHHS, MOMWIIKA BCTAHOBMEHHS, MNO3WLiMHI
aptedakTu) i Hemae XoAdHOI iHdopmaLii Wwoao posmipy
KICTKM Y  LLIYHO-SI3MYHOMY  HanpsiMKy. 3o00pakeHHs
KoMM'toTepHOI ToMorpadii  TpaHCOpPMYIOTbCA B AaHi,
SIKi  pO3Mi3HaTbLCA NporpaMHUM  3abesnevyeHHs M  ansi
Bidyanisauii Ta nnaHyBaHHs YCTaHOBKW iMNNaHTaTiB.
3rigHO 3 mo4aTkoBMM NpOTOKoriom Branemark, nepiog,
yacy AN ocTeoiHTerpadii iMnnaHTaTta, nepen BigHOB-

radiopaque on computed tomography, they applied
a dual-cure composition mixed with colored chalk [27].
G. Stellino et al. (2002) demonstrated preliminary
fixed acrylic resin restorations using gutta-percha as
a radiopaque marker [28]. |. Pezun and F. Gardner (1995)
used a vacuum thermoplastic matrix for adaptation
based on a diagnostic model [29]. D’Souza and
Takeshita were the first to introduce the concept of
mixing acrylic resin with a radiopaque material for SG
fabrication (instead of pure acrylic polymer). They mixed
barium powder with acrylic resin in a 4:1 ratio [30].

The analog method of guide fabrication starts with
taking oral cavity impressions. The impression is then
sent to a laboratory where gypsum models are cast,
which are then scanned using a laboratory 3D scanner.
This data is then transferred to modeling software.
Among the complications noted during the analog
guide fabrication process are deformation and shrinkage
of the impression. Disadvantages of this method may
include long production time, potential delays in the
fabrication timeline, damage to impressions during
transport, and deformation of the model during casting.

SGs are mainly fabricated on jaw models, which
represent a rigid non-functional surface. Even panoramic
radiography has its diagnostic limitations (magnification
and distortion, setup errors, positional artifacts), and
it provides no information about the bone size in the
buccal-lingual direction. Computed tomography images
are transformed into data recognized by visualization
and implant placement planning software. According
to the initial Branemark protocol, the period for implant
osseointegration before restoration preparation ranged
from 3 to 6 months, depending on the implant position
and bone quality [31].

Digital rapid manufacturing technology allows the
reproduction of SGs from three-dimensional computer
models for precise implant placement [32, 33]. SGs fabri-
cated with this technology are programmed with indivi-
dual depth, angles, and other characteristics [34, 35].

In the digital method, the fabrication model is created
from a three-dimensional image of the scanned
prosthesis or a 3D scan of the oral cavity. Thus, charac-
teristics such as adaptation, load, and occlusion are
restored in the SG. This method allows the creation of
computer-generated SGs, taking into account individual
depth, angular, mesio-distal, and other implant posi-
tioning as defined in three-dimensional computer
planning. A laser beam, combined with UV light, fixes
on the surface of a container containing liquid photo-
polymer resin, which is printed at a step speed of 1 mm.
At this time, the laser beam polymerizes the resin accor-
ding to the pre-planned design [36].

Therefore, the fastest method of guide fabrication,
which minimizes the number of steps, is the digital
method.

The advantages of the digital method include
precise placement of implants, preservation of anato-
mical structures, speed of guide fabrication, and high
accuracy (0.1 mm), reduction in surgical operation
time, minimally invasive technique, and consequently,
fewer complications, predictability of both surgical and
prosthetic outcomes. Three-dimensional technology
allows for accurate assessment of anatomical points,
such as the size of the maxillary sinus in the upper jaw
and the placement of the alveolar nerve in the lower jaw.
Accurate analysis of bone topography provides data
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NEHHAM nig Yac NiaroToBKM A0 HaBaHTaXEHHS!, cknagas
BiA 3 oo 6 MicsuiB, 3anNeXHO Bif MOMNOXEHHS iMMnaH-
TaTy Ta sKocTi KicTkm [31].

LindbpoBa TexHonoriss WBNAKOMO BUrOTOBIEHHSA O03-
Bonsie BiaTBoputn XL 3 TPUBMMIPHMX KOMM'HOTEPHUX
Mogernen ans TO4YHOro Po3MilleHHs imnnanTartis [32, 33].
XL, BuroToBrneHi 3a Uuiel0 TEXHOMOriE, 3anporpamo-
BaHi 3 iHOMBIOyanbHOK MMUOUHOW, KyTaMu Ta iHWUMUK
xapaktepuctmkamm [34, 35].

Y umcpoBoMy MeTOAi MOAeMb BUIOTOBIEHHSI CTBO-
PIOETLCS i3 TPUBUMIPHOTO 300pakeHHsI CKaHOBAHOIO
npote3a nauieHta ab6o 3D ckaHy MNOPOXHUHM poTa.
Omxe, Taki XapakTepucTuKku, SK aganTauis, HaBaHTa-
XKEHHA Ta oknto3is, BigHoBnoTees y XW. Llen metoa
[os3Bonsie creoptoBat komm'totepHi XL, ski BurotoBs-
NATLCS 3 ypaxyBaHHSAM  iHOMBIAyanbHOI  rMUGUHM,
KyTOBMM, Me3io-AMCTanbHUM Ta iHWWM NO3ULiOHYBaH-
HAM iMNNaHTaTiB, SK Le BW3HA4YeHO B TPUBUMIPHOMY
KOMM'IOTEPHOMY NnaHyBaHHi. JlazepHuii NpoMiHb, Yy mno-
€aHaHHi 3 Y®-cBiTNOM, OiKCyeTbCA MNOBEPX EMHOCTI,
Wo MicTUTb pigky dpoTononiMepHy cmorny, sika Hag-
XOAMWTb y Npoueci APYKY 3i LWBUAKICTIO Kpoky 1 MM. B uen
yac nasepHui NpoMiHb noniMepusye cmony, BignoBiaHO
[0 nonepeaHbO 3anfnaHoBaHoi KOHCTPYKLUIi [36].

TakMM 4YMHOM, HaWbinblW WBMAKMM METOAOM Yy
BUIOTOBMEHHI LWABNoHIB, SkUiA [03BONSE MiHIMi3yBaTu
KiNbKiCTb eTanis, € ULMpPoBUN METOA.

[o nepeBar undpoBOro MeTrogy MOXHa BigHECTU:
TOYHE pPO3MilLleHHs1 iMnnaHTaTiB, 30epeXeHHs1 aHaTo-
MIYHUX CTPYKTYp, LWBUAKICTE BWIOTOBMEHHS LUABNOHY
Ta MOro BMcOKa ToOYHiCTb (0,1 MM), CKOpPOYEHHs 4vacy
XipypriyHoi onepauii, ManoiHBa3WBHa TexHika, Ta, K
BMCHOBOK, MEHLLUA KiNbKiCTb YCKMNagHeHb, MPOrHO30Ba-
HIiCTb pe3ynbraTy, K XipypriyHoro, Tak i opToneguyHoro.
TpyBMMipHa TeXHOMOris [O3BOMSIE TOYHO  OLIHUTK
aHaTOMIYHI TOYKM, TakKi SIK PO3Mip BEPXHbOLLENEMNHOro
CMHyCa Yy BEepXxHin weneni i po3MilleHHa anbBeoNnsApHOI
rifnKyn HepBYy B HWXHIN weneni. TOYHMN aHani3 KicTKoBOI
Tonorpadii [o3BoOMNsi€ OTPUMYBATU [aHi Npo pPo3Mip,
HanpsiMoK i O0B6’eM KICTKM ONsi KOPEKTHOrO MO3ULLOHY-
BaHH4A imnnaHTatiB. Cepen HeaonikiB LMPOBOro MeToay
MOXHa BUWAOINWUTU: BIOCYTHICTb Bi3yanbHOro KOHTPOMO
nig Yac onepauii, CKNagHicTb iMNNaHTauii B AnCTanbHUX
Bioginax yepes TOBLUMHY LLABMOHYy, L0 B CBOIO Yepry Hece
noganbLui XipyprivHi Ta opToneauyHi cknagHocTi [37].

Takum 4mMHOM, 3aranbHa KinbKiCTb NpoaHani3oBaHWX
poGiT, B SIKMX BMWCBITNEHO pe3ynbratu edeKTUBHOCTI
HaBirawiHoi xipyprii npu peabinitauii cTomMaTonoriYHmnx
XBOPUX 3 YACTKOBOK Ta NOBHOW afeHTiet, cknana 29.
Po6GoTu, siki onucyloTb nepesary XipypriyHux LWabnoHis,
cTaHoBMNM 76% BiA ycix npoaHanizoBaHWx pooiT.
MepeBarn XxipypriyHux LWabMNoOHIB: TO4YHICTb (ONMcaHo
B 93% poboTax), nepeabadyBaHicTb pesyneraTiB (87%),
3HWKeHHs iHBa3mBHocTi (80%). Heponiku, 3o0kpema,
06MexeHICTb MaHeBPEHOCTI Xipypra Ta TeXHi4Hi nomun-
Kn nogaHo y 24% pooiT.

MoxHa 3pobuTK BUCHOBOK, LLO NepeBary XipypriyHmx
WabnoHiB 3HAYHO MNEPEBULLYIOTL iX Heponiku, i uew
MeToA € NpuBabnuBMM Ansi BUKOPUCTaHHS B Cy4acHii
cToMaTonorivHin npaktuui. NpoTe HeobXigHO BpaxoBy-
BaTU MOTEHUiNHI oOMeXeHHs Ta npautoBaTM Hapg ix
MiHiMi3aUielo Ona  NiaBULWEHHSA 3aranbHoi  edeKkTuB-
HOCTI Ta AOCTYMHOCTI HaBirauinHoi Xipyprii.

on the size, direction, and volume of bone for correct
implant positioning. Among the disadvantages of the
digital method are: lack of visual control during surgery,
difficulty in implanting in distal areas due to the thickness
of the guide, which in turn leads to further surgical
and prosthetic difficulties [37].

Thus, the total number of analyzed works highlighting
the effectiveness of navigational surgery in the rehabili-
tation of dental patients with partial and complete
edentulism amounted to 29. Works describing the
advantages of surgical guides constituted 76% of all
analyzed works. The advantages of surgical guides
include accuracy (described in 93% of works), predicta-
bility of results (87%), and reduction in invasive-
ness (80%). The disadvantages, such as limited maneu-
verability for the surgeon and technical errors, were
presented in 24% of the studies.

The advantages of surgical guides significantly
outweigh their disadvantages, making this method
attractive for use in modern dental practice. However,
it is necessary to consider potential limitations and work
on minimizing them to enhance the overall effectiveness
and accessibility of navigational surgery.
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BUCHOBKMU

HasirauinHa xipypris € nepcnekTMBHUM HanpsiMKoM
y peabiniTauii cToMaTonoriyHnx XBopux 3 4acTKOBOKO Ta
NMOBHOK AaAEHTIEID, OCKINbKM 3HAYHO MNiOBULLYE TOYHICTb
i nepepbavyBaHicTb iMnnaHTauii 3y6iB y nauieHTiB i3
3a3HayeHol naronorieto. BukopuctaHHa HasirauinHmx
cucteM Oo3Bonse Oinbll TOYHO NnaHyBaTW XipyprivHi
BTPYYaHHS, LLO 3HWKYE PU3MKM YCKNaaHEHb Ta NokpaLlye
KNiHIYHI pe3ynsTaTn. BukopuctaHHsa HaBirauiiHoi xipyprii
Crpusie CKOPOYEHHIO Yacy onepauin Ta nicnaonepadin-
HOrO BiOAHOBMEHHSA MNAaUiEHTIB, WO MNO3MTUBHO BMNIMBae
Ha SKICTb iX XMTTA. 3aBOSKM TOYHOMY PO3MILLEHHIO
iMNNaHTaTiB 3MEeHLLYeTbCA HeOoOXiaHICTb Yy A04aTKOBUX
XipypriYHMX BTPYYaHHAX Ta KOPEKLISX.

Y 76% npoaHanizoBaHuUX HaykoBux pobiT Big3Hada-
I0TbCS YMCINEHHI NepeBarn HaBsirauinHoi Xipyprii, Taki gk
BMCOKA TOYHICTb, NepeabadvyBaHiCTb pe3ynbsTaTiB, 3HWKEH-
HS iHBA3MBHOCTI Ta NpUCcKopeHe 3aroeHns. [Npote y 24% —
BUCBITMIOIOTBCA HEOOorikW, cepen SKUX OCHOBHUMU €
BMCOKa BapTiCTb, TPMBANMM Yac BUTOTOBMNEHHS, OOMeXeH-
HS MaHEBPEHOCTI Xipypra Ta pusuK TEXHIYHUX MOMUIOK.

ManbyTHi nepcnekTMBM: HaBirauinHa Xxipypria mae
BENWKUA NOTeHLjian Ans nofanblioro po3BuTKy Ta BAO-
CKOHarneHHs. IHTerpauis 3 iHWWMMK NepeaoBMMM TEXHO-
norigMn, TakMMM SK LUTYYHUI iHTENEeKT, aBToMaTtu3adisa
Ta poboTtusauis, Moxe NiAHATU edeKTUBHICTL Ta 6e3-
MEYHICTb CTOMATOMOrMYHMX XIpYPriYHMX BTPyYaHb Ha
BULLMA Wabenb.
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CONCLUSIONS

Navigational surgery is a promising direction in the
rehabilitation of dental patients with partial and complete
edentulism, as it significantly increases the accuracy
and predictability of tooth implantation in patients
with this pathology. The use of navigational systems
allows for more precise surgical planning, reducing
the risk of complications and improving clinical outcomes.
It also helps shorten the time of operations and post-
operative recovery of patients, positively affecting their
quality of life. Due to precise implant placement, the
need for additional surgical interventions and corrections
is reduced. In 76% of the analyzed scientific works,
numerous advantages of navigational surgery are noted,
such as high accuracy, predictability of results, reduction
in invasiveness, and accelerated healing. However,
24% highlight the disadvantages, the main ones being
high cost, long production time, limited surgeon
maneuverability, and the risk of technical errors.

Future perspectives: Navigational surgery has great
potential for further development and improvement.
Integration with other advanced technologies, such as
artificial intelligence, automation, and robotics, can
elevate the efficiency and safety of dental surgical
interventions to a higher level.
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Prospects for further research

Future research will focus on developing new patient-oriented
technological solutions and conducting randomized clinical
trials in the rehabilitation of dental patients with partial and
complete edentulism.
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PE3IOME

AKTyanbHicTb. Y CyyacHin nitepatypi onucaHi MeToaukun nikyBaHHS AiTen i3 HaCKpi3-
HMM He3pOLUEHHAM Try6u Ta nigHebiHHSA, po3pobneHi NpPUHLMAN  KOMMIEKCHOrO
nigxogy. OfHak, He3BaXkalouu Ha BenuKy KinbkKiCTb POBIT, NPUCBAYEHUX PaHHBOMY
OpPTOAOHTUYHOMY MiKyBaHHIO, OOTenep BiACYTHS 3aranbHOMPUIHATA e€duMHa TakKTuKa
XipypriYHO-OPTOAOHTUYHOIO fiKyBaHHS1 XBOPUX i3 AaHUM BUAOM NaTonorii.

Meta po6oTuM — npeactaBUTU OMMSA CyvacHUX CNocobiB MnaHyBaHHS NiKyBanbHO-
peabiniTauiiHux 3axo4iB y nNauieHTIB i3 BPOOKEHWMWU OAHOGIYHUMMW HACKPI3HUMU
HE3POLLEHHAMU BEPXHbOI rybu Ta nigHeGiHHA i NpoAeMOHCTpyBaTU BMACHWUMN KriHiY-
HWIA BUNaZoK OPTOAOHTUYHOIO PO3BUTKY BEPXHLOI LLENeny.

Matepianu Tta metoau. lposBedeHu aHania 142 cyvacHuWX BiTYM3HSHMX Ta 3apy-
BixHKX niTepaTypHux axepen 3 2009 poky i No TENEpILLHIN Yac, y3ararbHEHO BNacHUn
KNiHiYHWIA focBig obCTexXeHHs Ta nikyBaHHSA 14 nauieHTiB i3 ogHOGIYHMMU HE3pOoLLEeH-
HSIMW BEPXHbOI ry6u Ta nigHebiHHst 3a ocTaHHi 9 pokiB.

Pesynbtat Ta ix o6roBopeHHs. Haibinblu nowmpeHumn XipypriYyHUMKM MpOTOKO-
namu nikyBaHHsSI BPOOXXEHOro OAHOGIYHOrO HaCKpPi3HOTO HE3POLLEHHSI BEPXHLOI ryou
Ta nigHebiHHA € fBOXETanHi Ta TpboXxeTarHi cnocobu. Hanbinbw nonynsipHe ABoeTanHe
nNiKyBaHHA: xennopuHonnactmka Ao 6 micsauis, ypaHoctadinonnactuka go 12 micsauis.
TpboxeTanHe MiKyBaHHS: XeWrnopuHonnactMka Ao 6 Mmicauis, BenonnacTuka
0o 12 micsauis, ypaHonnactuka oo 24 micsauis.

KpuTepii ycnixy npu KoMnmneKkcHoMy NiKyBaHHi AiTEV 3 BPOMKXEHOK PO3LLIMMHOW ry6u
Ta nigHebiHHS — He TiNbKW BiAHOBMNEHHS MPaBUbHOI aHATOMIYHOT hOPMU BEPXHBLOI
rybu, nigHebiHHS, anbBeOnspHOro BiApOCTKa BEPXHbOI LUEenenu, Hoca Ta iHWKUX CyTo
KOCMeTUYHUX AedbekTiB, ane n Hopmanisauis NopyLeHnX PyHKLUIN.

3anponoHoBaHUiA OMNTUMI30BaHUIA anropuTM  XipypriYHO-OPTOAOHTUYHOTO FliKyBaHHs!
HanpaBneHuin Ha CTBOPEHHSI YMOB [51s1 PO3BUTKY BEPXHbOI LLEenenu, 03BOSsiE OCATTU
NO3UTMBHOI KMiHIYHOI AMHaMiK1 Ta NiABUWNTM edDEKTUBHICTb XipypriYHO-OPTOAOHTUY-
HOTrO MiKyBaHHSI NALEHTIB i3 BPOAKEHNMMN OAHOBIYHUMUN HACKPI3HUMW HE3POLLEHHSIMU
BEpPXHbOI rybu Ta nigHeGiHHS.

BucHoBku. KomnnekcHui nigxia LwenenHo-nvueBoro Xxipypra, OpTOAOHTa [03BONSE
npoBectu peabinitauito AiTell 3 BPOMKEHUM HE3POLLEHHAM ry6u, anbBEONsiPHOro
BigpocTka Ta nigHe6iHHA CBOEYACHO, 3 MPOrHO30BaHNM SIKICHUM KiHLEBUM pPe3yrnbTaToM.
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ABSTRACT

Background. Modern literature describes methods of treatment of children with
complete cleft lip and palate, and principles of integrated approach have been
developed. However, despite the large number of studies devoted to early orthodontic
treatment, there is still no generally accepted unified tactic for the surgical and ortho-
dontic treatment of patients with this type of pathology.

Purpose. The aim of our research was to present a review of modern methods of
planning treatment and rehabilitation measures in patients with congenital unilateral
complete clefts of upper lip and palate and to demonstrate our own clinical case of
orthodontic development of upper jaw.

Materials and Methods. 142 modern domestic and foreign literature sources
from 2009 to the present were analysed. Our own clinical experience of examination
and treatment of 14 patients with unilateral cleft of upper lip and palate over the past
9 years has been summarised.

Results. The most common surgical protocols for treatment of congenital unilateral
complete cleft of upper lip and palate are two-stage and three-stage methods. The most
popular two-stage treatment is cheilorhinoplasty up to age of 6 months, uranostaphylo-
plasty up to age of 12 months. Three-stage treatment: cheilorhinoplasty up to age
of 6 months, veloplasty up to age of 12 months, uranoplasty up to age of 24 months.
The success criteria for complex treatment of children with congenital cleft of lip
and palate are not only the restoration of correct anatomical shape of upper lip,
palate, alveolar process of the upper jaw, nose and other purely cosmetic defects,
but also normalisation of impaired functions.

The proposed optimised algorithm of surgical and orthodontic treatment aimed
at creating conditions for development of upper jaw, allows to achieve positive
clinical dynamics and to increase an effectiveness of surgical and orthodontic
treatment of patients with congenital unilateral complete clefts of upper lip and palate.
Conclusions. The integrated approach of an oral surgeon and orthodontist allows
to rehabilitate children with congenital cleft of lip, alveolar process and palate
in timel with predictable final qualitative result.

Dmytrenko MI, Smaglyuk LV, Hurzhii OV, Zenchenko DD, Romanchenko BV. Innovative approaches in complex
treatment of patients with congenital unilateral complete clefts of upper lip and palate. Kharkiv Dental Journal.
2024;1(1(1)):94—103. DOI: https://doi.org/10.26565/3083-5607-2024-1-10

BCTYN

INTRODUCTION

BpookeHi He3poLLeHHS 0bnuyYs € TSHKKMM MOPOKOM
PO3BUTKY, BOHU CYMPOBOMXYKTLCS BUPAXKEHUMWU aHaTo-
MiYHUMKU Ta YHKLiOHaNbHUMK MopyLlieHHsMKU. Hespo-
LLIEHHS1 BEpXHbOI ryou i nigHebiHHSA — oaHe i3 HanyacTilmnx
Ba pPO3BUTKY LUenenHo-nuueBol AinsHku. 3aranbHa
cepenHsl NOLUMPEHICTb HE3POLLEHb BEPXHBOT rybu i nia-
HebiHHa cTaHoBUTbL 1,42 Ha 1000, HanyacTiwe crnocTtepi-
raetbCcsi 0OOHOGIYHE HEe3pOLUEeHHs BepxHboi rybu Ta
nigHebiHHS, nepeBaxHo 3niga [1, 2].

JlikyBaHHs1 Ta peabinitTauis Takux nauieHTiB € akTy-
anbHOKW Npobnemoro BHACNIAOK AMCrapMOHIYHOro po3-
BUTKY 06MMYYsl Ta BUHUKHEHHS BTOPUHHMX AedopmMauin,
NOpPYLUEHHS1 MOBMEHHS, >KYBaHHS!, 30BHILLUHBOIO AUXaHHS,
KOBTaHHS, TPMBAnoro BiAHOBMOBANbLHOrO nepiogy, Heob-
XiAHOCTI couianbHOi aganTtauii guTuHu [3]. HasBHICcTb
AedekTy nopyLuye UiniCHICTbL anbBeonspHOro BigpocTka
i CNpUYUHSIE 3aTpUMKY MPOPI3yBaHHA MOCTINHUX Pi3LiB,
Wwo noTpebye 3acTocyBaHHS iHHOBALiMHMX Nigxoais
00 KOMMMEKCHOro MikyBaHHS MaLieHTIB i3 BPOSKEHUMU

Congenital facial clefts are severe malformations,
which are accompanied by significant anatomical
and functional disorders. Cleft lip and palate is one
of the most common malformations of the maxillofacial
region. Overall average prevalence of cleft lip and
palate is 1.42 per 1000, and the most common is unilateral
cleft lip and palate, mainly on the left side [1, 2].

Treatment and rehabilitation of such patients is
an urgent problem due to disharmonious development
of face and secondary deformities, impaired speech,
chewing, external respiration, swallowing, a long
recovery period, and the need for social adaptation
of child [3]. Presence of the defect disrupts the integrity
of alveolar process and causes a delay in eruption
of permanent incisors. Therefore it requires the use
of innovative approaches to the complex treatment of
patients with congenital unilateral complete cleft
of upper lip and palate. The results of children’s treat-
ment depend on an effective and correctly chosen
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OfHOGIYHMMM HACKPIZHUMM HE3POLLEHHSIMU  BEPXHbLOI
ryom Ta nigHebiHHA. Pe3ynbtaTh nikyBaHHS  AiTew
3anexartb Bi edeKkTMBHOI Ta BipHO 0GpaHoi Xipypriy-
HOI MEeToAMKW, BYaCHOro OPTOAOHTUYHOrO Ta Jorone-
On4Horo nikyBaHHs [4—6].

Y cyyacHin nitepatypi onucaHi MeToAMKN NiKyBaHHA
JiTel i3 HacKpi3HUM He3pOoLLEHHSM rybu Ta nigHebiHHS,
po3po6neHi MpuHUMNKM KoMMekcHoro nigxoay. OpHak,
He3BaXkalunm Ha BEMUKY KinbKicTb poOiT, NpUCBSYEHNX
paHHbOMY OPTOAOHTUYHOMY IiKyBaHHIO, AoTenep Bia-
CYTHSl 3aranbHOMPUMHATA €4MHa TakTuka ChifbHOro
XipypriYHOro Ta OPTOAOHTMYHOIO IiKyBaHHS XBOPMX
Ha AaHWi BUA NaTonoril.

Meta po60TK — npeacTaBUTU OrMag Cy4acHUX Cro-
cobiB nnaHyBaHHSA nikyBanbHO-peabiniTauinHux 3axonis
Yy NauieHTiB i3 BPOMKEHUMU OAHOBIMHUMU HaCKPI3-
HAMM HE3POLUEHHSMU BepXHbOi rybm Ta nigHebiHHA
i NpooeMOHCTpyBaTW BMACHUIM KMiHIYHUA BUNAgoK OpTo-
OOHTUYHOIO PO3BUTKY BEPXHLOI LLEnenmu.

MATEPIAAU TA METOAU AOCAIAXEHHSA

lMpoBegeHnn aHania 142 cyvacHUX BITYU3HSAHUX
Ta 3apybikHux nitepaTtypHux mxepen 3 2009 poky i go
TenepiwHbOro 4acy, ysaranbHeHO BMacHUN KNiHIYHWUI
Jocsig o6CcTexeHHs Ta nikyBaHHSA 14 nauieHTiB i3 ogHo-
GiYHMMKN HE3POLLEHHAMM BEpXHbOi rybu Ta nigHebiHHA
3a OCTaHHi 9 poKiB.

PE3YAbTATH TA iX OBTOBOPEHHS

MMoninweHHa SAKOCTI XUTTA AUTUHM Ta i couianbHa
agjanTtauis B ciMi Ta cycninbCTBi 3anexaTtb Big CBOE-
YyacHoro, MOBHOLUIHHOIMO Ta KBanigikoBaHOro HapaHHs
nikyBanbHUX 3axodiB 3a Yy4yacTio PisHMX creLianicTi..
OcHoBHa ponb Ha NOYaTKOBOMY €eTani KOMMEKCHOI
peabinitTauii npuaingeTbca came LWenenHo-nMueBoMy
Xipypry [4, 5].

Hanbinblw nowwvpeHMMun € ABoeTanHi Ta TpbOXeTarnHi
NPOTOKONWU nNiKyBaHHA. [lBOXeTanHWW NpoTOKON nepea-
bayae Ha nepliomy eTarni OOHOMOMEHTHY XEWNOpUHO-
nnacTmky 3 YpaHOMMacTuMKow 6e3  OpPTOAOHTUYHOI
KOpeKLUii, Ha Apyromy — BENOnnacTuky. TpbOXeTanHun —
nepLUO0 BUKOHYETLCA XeNNOpUHONNAcTUKa, Ha Apyromy —
Beronnacrvka, Ha TpeTbOMy — ypaHonnacTtuka [7-9].

HesBaxatoun Ha BenuvyesHWn [0CBi4 MiKyBaHHS,
y wenenHo-nuueBux Xipypris [OCi Hemae €auMHOro
nornsiAy Ha crnocobwu Ta TepmiHM MpOBEAEHHs ornepa-
Lin xenno- Ta ypaHonnacTtuku. Tak, npoBefeHHsA onepa-
Lin Ha nigHebiHHI B Kpal paHHi (00 1 pOKy) Ta paHHi
(B0 2 pokiB) TepMiHuM, ©e3yMOBHO, CNpUSAITbL sIKHaW-
LUBUALIOMY BiAHOBNEHHIO (DYHKLIA, MOPYLUEHUX BHACHi-
[OK 3axBOPIOBaHHA, i € MpoMinakTMKo BTOPUHHMX
3ananbHux 3axBoptoBaHb JIOP-opraniB. OpgHak, u4vMm
paHille npoBOAUTLCA onepauis Ha NigHEOIHHI, TuM
Ginblia MMOBIPHICTE HEOOPO3BUHEHHS BEPXHBOI Liene-
nu y BigaaneHoMy nicnsionepauiiHomMy nepioai yepes
HasBHICTb pyOLUiB Ta MOLIKOAXKEHHS 30H POCTY Mg 4ac
ypaHonnactuku [10, 11].

XipypriyHe nikyBaHHS [aHOi MaTonorii € cknagHum
3aBOaHHAM, i MOro ycnilHe BUpILIEHHS 3aneXxuTb Bif
baratbox hakTopiB: BUAY HE3POLLEHHS, MOPdOdYHKLO-
HanbHOrO CTaHy TKaHWH rybwu Ta nigHebiHHA, mMeToaukn
onepadii, 3aranbHoro ctaHy auTtuHu. Cepea Xipypris

surgical technique,
therapy [4-6].
Current literature describes methods of treatment
of children with complete cleft lip and palate, and prin-
ciples of an integrated approach have been developed.
However, despite the large number of studies on early
orthodontic treatment, there is still no generally
accepted single tactic for joint surgical and ortho-
dontic treatment of patients with this type of pathology.

timely orthodontic and speech

The aim of the study is to present an overview
of modern methods of planning treatment and rehabi-
litation measures in patients with congenital unilateral
complete clefts of the upper lip and palate and to
demonstrate the patient's own clinical case of ortho-
dontic development of the upper jaw.

MATERIALS AND METHODS

We analysed 142 modern domestic and foreign
literature sources from 2009 to the present and
summarised our own clinical experience of examination
and treatment of 14 patients with unilateral clefts lip
and palate over the past 9 years.

RESULTS AND DISCUSSION

Improvement of child’s quality of life and social
adaptation in family and society depend on timely,
complete and qualified treatment with participation
of various specialists. The main role at the initial
stage of comprehensive rehabilitation is played by
maxillofacial surgeon [4, 5].

The most common are two-stage and three-stage
treatment protocols. The two-stage protocol involves
a one-stage cheilorhinoplasty with uranoplasty without
orthodontic correction at the first stage, and cycloplasty
at the second stage. The three-stage protocol involves
cheilorhinoplasty at the first stage, veloplasty at the
second stage, and uranoplasty at the third stage [7-9].

Despite great experience of treatment, maxillofacial
surgeons still do not have a single view on the methods
and terms of cheilo- and uranoplasty operations.
Thus, performing surgery on the palate in the extremely
early (before age of 1 year) and early (before age of
2 years) periods certainly contributes to more rapid
recovery of impaired functions as a result of the disease
and is the prevention of secondary inflammatory
diseases of ear, nose and throat ( ENT) organs. However,
the earlier palate surgery is performed, the greater
likelihood of underdevelopment of the upper jaw in
long-term postoperative period due to scarring and
damage of growth zones during uranoplasty [10, 11].

Surgical treatment of this pathology is a complex
task and its successful solution depends on many
factors: type of cleft, morphological and functional state
of lip and palate tissues, surgical technique, and
general condition of child. Up to now, there is no con-
sensus among surgeons on the benefits of using
a particular method of surgical treatment of congenital
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JoTtenep HeMae eauHOT AyMKWU LWOoAO MnepeBar 3acTo-
CyBaHHSl TOFO YW iHWOro cnoco®y Xipypri4HoOro niky-
BaHHS BPOMKEHWX Baj PoO3BUTKY 06nuuus [12-14].
OpHi aBTOpK OPIEHTYIOTLCS Ha BiK XBOPOTO, iHLWi — Ha BUA
HespoLleHHs. Bci XipypriyHi 3axogu MNOBUHHI CTBOPIO-
BaTW 9K 3 eCTETUYHOI, TaK i 3 (yHKUIOHaNbHOI TOYKU
3opy, Oinbw cnpusaTnvei nepeaymoBu Anst isnYHOT
i ncuxonorivyHoi peabiniTauii nauieHTa [15].

XipypriuHi npuinomn, TO BOHWM MOBWHHI BignosigaTu
TakMM BMMOraM: BMCOKa aHaTOMiyHa Ta (pyHKLioHanbHa
€(EeKTUBHICTb, HaMeHLLa TPaBMaTUYHICTb, €CTETUYHUN
pesynkTaT, MiHiManbHa KinbKicTb pyOuiB, ocobnueo
B 30Hax pocTy. HaibGinbw nowmpeHuMu XipyprivHumm
npoTokonamy  nikyBaHHs  BPOOXKEHOr0  OfHOBIYHOro
HaCKpi3HOTO HE3POLLEHHSI BEPXHbOI rybn Ta nigHeBiHHA
€ [IBOXEeTanHi Ta TpboxeTanHi cnocobu. Hanbinbw nony-
nsipHe [OBOXETanHe MiKyBaHHS: XeWnopuHonnacTuka
Jo 6 wmicauis, ypaHoctadpinonnactuka go 12 micsuis.
TpboxeTanHe nikyBaHHSA: XennopuHonnactuka o 6 Mmi-
csauiB, Beronnactuka Ao 12 micsuis, ypaHonnacTtuka
0o 24 micsauis [16, 17].

Bci npotokonu o6’egHye NpOBEOEHHSI XEWropuHO-
nnacTuku y Biui 3—6 micsuis. Lle 3ymoBneHo Tum, Lo
onepaTtMBHE BTPYYaHHsI CNpPsIMOBAHE Ha BiOHOBMEHHSI
aHaTOMO-(PYHKLOHanbHOI LiniCHOCTI BEpXHbOT rybu, ane
XeNnopuHonnacTMka BMAMBaAE Ha PO3BUMTOK LUenen
no caritani, WwWo goseaeHo B 6aratbox poboTax. CyyacHi
METOAMKMA XEWINOPUMHOMMACTMK BKIOYaTb BecTubyno-
nnacTuky, MionnacTuky Ta MNMacTuKy LIKIpU 3 enemeH-
TaMn NEPBUMHHOI PUHOMMACTUKK. PO3pi3HAITLCA BOHMU
BMAOM poO3pi3y LKIpHMX nokpusiB. [lpy npoBedeHHi
XENNOPMHONNACTMKN YacTille BUKOPUCTOBYIOTb Z-nnac-
TUKy Ta aybnb Z-nnacTuky.

lMWTaHHs eTanHOCTi 3aKpuTTA TBEPOOro Ta M’'SIKOro
nigHebiHHA 3anuwaeTbes AUCKYTabenbHUM i HA CbOroaHi.
HaykoBuUi Ta npakTuyHi nikapi 6inbWoCTi eBponenchknx
KpaiH BBa)alTb ONTUMarbHMM TEpMiHOM Ans npoBe-
OeHHs onepadii Ha nigHebiHHI Bik ANTMHU ao 18 micsuis.
Y Hac B kpaiHi 6a30BO MeTOAMKOW NnacTUkM nigHe-
OiHHS € WaaHa ypaHocTadhinonnacTvka 3 peTpoTpaHc-
no3uLieto Ta BUKOPUCTAHHAM Y BCIX MOXIMBUX BUNagKax
knanta 3 nemewa 3a J1.B. Xapbkosum [18]. Takun nigxig
He Mae HeraTMBHOIO BMMMBY Ha PICT BEPXHbLOI Lienenu
Ta No3nTUBHO BigobpaXkaeTbcs Ha MOBI NaLjieHTa.

KpuTtepii ycnixy npy KoMnnekcHoMy nikyBaHHi Aiten
3 BPOOXKEHOK po3LenuHo rybm Ta nigHebiHHS —
He TiNbKM BiAHOBIMEHHS NPaBUIIbHOI aHaTOMIYHOT hopmu
BEPXHbOI rybu, niaHebiHHSA, anbBeonsipHOro BigpoCcTKa
BEPXHbOI LUEeneny, Hoca Ta iHWWX CYyTO KOCMETUYHUX
pedbexTiB, ane n HopMmanisauisi MNOPyWeHUX YHKLIN.
3a TpboxeTanHWM MPOTOKOSIOM nepenbadeHo: BUrOTOB-
NEHHs OO0 XewnopuHonnacTuku ob6TypaTopa Ans Ha-
NarofkeHHs NPUPOOHOIO BUrOAOBYBAHHS; NMPU 3HAYHUX
3MILLEHHSX HE3POLUEHNX dparMeHTiB ansBeonsipHOro
BiQpPOCTKa 3aCTOCOBYKOTb HE3HIMHI anapatm 3 iHTpa-
ocanbHoOK ikcauieto, sKi MaloTb aKTUBHUA EMEMEHT,
WO 3MeHLWye fJiacta3 ¢parmMeHTiB BEPXHbOI Lienenu,
ocobnmMBo B AiNSHUI  anbBeONSIPHOrO  BiAPOCTKA.
Lle pae 3mory e [0 nNpoBedeHHs XewnopuHonnac-
TUKW CTBOPUTWU ONTUMAanbHi yMOBW AN ii NpOBeOEeHHS.
B 3-6 wmicauiB npoBogATb nepLlunn etan XipypriyHoro
nikyBaHHSA — XeWNopuHonnacTMka 3a pisHMMU MeToau-
kamn. Big 8 go 18 mic. BMKOHyOTb LladHy Beronnac-
TUKY, sika BKIo4ae B cebGe BMKPOKBAHHS CIN30BO-
OKiCHMX KkmnanTiB Ha 1,8 cM BuWwe Mexi TBepgoro Ta

facial malformations [12—-14]. Some authors are oriented
on the age of the patient, others — on the type of cleft.
All surgical approaches should create more favourable
conditions for the patient's physical and mental
rehabilitation from both an aesthetic and functional
point of view [15].

With regard to surgical techniques, they must
meet the following requirements: high anatomical
and functional efficiency, the least trauma, aesthetic
results, and a minimum number of scars, especially
in growth areas. The most common surgical protocols
for treatment of congenital unilateral complete cleft lip
and palate are two-stage and three-stage methods.
The most popular two-stage treatment is cheilorhino-
plasty up to age of 6 months, uranostaphyloplasty
up to age of 12 months. Three-stage treatment: cheilor-
hinoplasty up to age of 6 months, veloplasty up to age of
12 months, uranoplasty up to age of 24 months [16, 17].

All protocols are united by the fact that cheilor-
hinoplasty is performed at the age of 3-6 months.
This is due to the fact that surgical intervention is
aimed at restoring the anatomical and functional
integrity of upper lip, but cheilorhinoplasty affects the
development of jaws sagittally, which has been con-
firmed in many studies. Modern cheilorhinoplasty
techniques include vestibuloplasty, myoplasty, and skin
plastic surgery with elements of primary rhinoplasty.
They differ in the type of skin incision. When performing
cheilorhinoplasty, Z-plasty and double Z-plasty are more
commonly used.

The issue of stages of hard and soft palate closure
remains controversial to present. Scientists and practi-
tioners in most European countries consider the optimal
period for palate surgery to be up to age of 18 months.
In our country, the basic method of palate plastic
surgery is sparing uranostaphyloplasty with retrotrans-
position and use of a scapular flap according to
L.V. Kharkov in all possible cases [18]. This approach
has no negative impact on growth of upper jaw and
has a positive effect on a patient’s speech.

The success criteria for the complex treatment
of children with congenital cleft lip and palate are not
only the restoration of correct anatomical shape of upper
lip, palate, alveolar process of the upper jaw, nose and
other purely cosmetic defects, but also normalisation
of impaired functions. The three-stage protocol involves:
making an obturator prior to cheilorhinoplasty to
establish natural feeding; in case of significant displace-
ment of non-fused fragments of the alveolar process,
non-removable intraosseous fixed appliances are used,
which have an active element that reduces diastasis
of the upper jaw fragments, especially in the area of
alveolar process. This makes it possible to create
optimal conditions for cheilorhinoplasty even before it is
performed. At 3-6 months of age, the first stage of
surgical treatment is performed — cheilorhinoplasty using
various techniques. From 8 to 18 months, gentle velo-
plasty is performed, which includes: cutting out muco-
periosteal flaps 1.8 cm above the border of hard and
soft palate and moving them to a retroposition with
simultaneous reorientation of the soft palate muscles.
After veloplasty, the defect of hard palate is closed
at age of 3-5 years in the absence of malocclusion,
which is eliminated by orthodontist before surgery
if indicated [19, 20].
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M’sikoro nigHebiHHS Ta nepeMilleHHs iX B peTponoso-
XKEHHA 3 OOHOMOMEHTHOK MNepeopieHTauierd M'a3iB
M’sikoro nigHebiHHA. Micna Benonnactukn B 3-5 pokiB
3aKpuBaloTb AedekT TBepAoro nigHebiHHA 3a yMoBM
BiOCYTHOCTiI AM30KMIO3ii, SIKy 3a MNOKasaHHAMMW YCyBae
OPTOAOHT A0 XipypriyHoro BTpyyaHHs [19, 20].

[lBoxeTanHuii NPOTOKON MiKyBaHHA Takux Aiten
BKMo4ae B 3-6 MicsAuiB npoBedeHHA nepLioro etany
XipypriyHoOro nikyBaHHsi — OOHOMOMEHTHA XeWrnopuHO-
nnactuka Ta ypaHonnactuka 6e3 opToO4OHTUYHOT KOpekK-
uii. MMicna poky BWKOHYIOTb BENOMMacTuKky, Npu SKin
3Ha4Hy yBary npuainsioTb mubokin mionnacTuui, He Bu-
KOHYHUM peTpoTpacno3uuii M'sikoro nigHebiHHsA. OpTo-
OOHTMYHE NiKyBaHHSA NoYnHaeTbcs 3 5 pokis [21, 22].

Mpu BuMIpi po3mipiB BepxHbOI 3yOHOI Ayru y Aitei
BCiX BIKOBMX rpyn Hux € metoaumku Bert Braumann,
Huddart/Bodenham Tta iHwi [23]. BoHn nepepbGavatoTb
BUMIPIOBaAHHA BIOCTaHI MiXX TMM4YacoBMMW iknammn Ta
mMonsapamu. Lle, B CBOIO Yepry, 4ae MOXNUBICTb OLHUTK
pPO3MipM Ta MOPIBHATU PO3BUTOK BEPXHLOI LLEnenu
HaBiTb Ha 6e33ybux wWenenax, WO AO3BOMSE AOCMIANTH
MOPOMETPUYHI 3MiHN BXXE NOYMHAOYM 3 PAHHBOTO BIKY.

Thiruvenkatachari B. Chakkaravarthi S, (2024) [24]
BUSIBUNW 3HadyLle 36inblueHHs 06’eMy KICTKM Ta 3MeH-
LWEeHHSA KicTKoBUX pAedpekTiB y rpyni OpTOAOHTUYHOrO
niKyBaHHS.

OocnipxeHHamn Hattori Y., Pai B.C., Saito T. (2023)
[25] BcTaHOBNEHO, WO nNepBMHHA OQHOETaNHa Xenno-
nnactuka sukoHysanacs y 91,0% nauieHtis, a y 9,0% —
[JBOXeTanHa nnactuka 3 MOoYaTKOBOK — aaresiiHow
Xennonnactukor. YciM nauieHTam npoBogunacs OBo-
KnanaHHa nigHebiHHa nnactuka B CepedHboMy Yepes
12,3 wmic. XipypriuHoro BTpyYaHHS 3 npuBoAy Beno-
dapuHreanbHoi HegocTaTHocTi notpebyeBano 59,0%
nauieHTiB. PekoHCTpykTMBHa onepauis Ha ry6i/Hoci
6yna BukoHaHa y 31,1 y Biui gopocniwaHHsa Ta y 64,8%
nicna JocArHeHHsa  3pinocti  ckeneta. OpTorHaTtu4yHy
xipyprito 3actocoByBanu y 60,7% nauieHTiB i3 peTpy-
Jielo  cepedHboi YacTuHM obnuuusa, 3 Hux y 97,3%
BMKOHaHO onepauii Ha aBox wenenax. CepeaHs Kinb-
KiICTb onepauin 00 3aBepLUeHHs NikyBaHHA CTaHOBWNa
5,9 Ha ogHOro XxBOpOro.

3anponoHoBaHW ONTMMI30BaHWU anropuTm Xipyp-
rYHO-OPTOAOHTUYHOIO  MiKyBaHHSA, HanpaeneHui Ha
CTBOPEHHSI YMOB [Nl PO3BMTKY BEPXHbOI Lienenu,
iMOCTPYETLCS TaKUM BNACHUM MPUKIALoM.

MpukAaa

Mauient [., 8 pokiB, 3BepHyBcsA 3i ckapramu Ha
€CTETUYHMI Heponik Yepe3 nopyLlueHHs npukycy. CtaH
nicns TpbOXeTanHUX XipypriyHUx BTpyYaHb 3 MpuUBOAY
BpOMKEHOro niBobiYHOro 0AHOGIYHOrO  HE3pPOLLEHHS
BEPXHbOI rybun Ta nigHebiHHA (1-1 eTan — B 6 MmicAuis,
2-n — B 2 pokn, 3- — B 6,5 pokun). 3a AaHUMU KMiHIYHOrO
Ta PEHTreHomnoriYHoro 0oB6CTEeXeHHst  AiarHOCTOBaHO
MiKpOrHaTil0 BEPXHbOI LLenenn, pusnk po3BuUTKy peTeHLil
3y6iB 22, 23, 13, 12. Po3ano4yato opTOAOHTUYHE MiKyBaHHsI
i3 BMKOPUCTaHHSIM 3HIMHOTO MMACTMHKOBOrO anaparty
3 TPUBUMIPHUM [BMHTOM, OKMIO3IMHUMU HaKNagkamu,
npyxmHamm  Onsi nepemiwieHHs  3y6iB.  AKTUBHe
OPTOAOHTWMYHE niKyBaHHA nepenbadano Hopmanisawio
TpaHCBep3anbHNX Ta caritanbHUX pPO3MipiB BEPXHbOI
Lenenu, CTBOPEHHS! MicLsa ANns npopidyBaHHa 3yba 22 i
noganbLlIoro BiAHOBMEHHS 3a PaxyHOK NpPOTE3yBaHHS.
KniHiyHi cboTo Ta opTonaHToMorpamu 3pobreHi B npoueci
[JBOPIYHOrO OPTOAOHTUYHOTO MiKYBaHHS i CNOCTEPEXEHHS
(puc. 1-3).

Two-stage treatment protocol for such children
includes the first stage of surgical treatment at the
age of 3-6 months — one-stage cheilorhinoplasty
and uranoplasty without orthodontic correction.
After one year, cycloplasty is performed, in which consi-
derable attention is paid to deep myoplasty without
retrotransposition of soft palate. Orthodontic treatment
begins at the age of 5 years [21, 22].

Various anthropometric techniques are used to
measure the size of upper dental arch in children
of all age groups. The most common among them are
the Bert Braumann, Huddart/Bodenham and other
methods [23]. They involve measuring of distance
between temporary canines and molars. This, in turn,
makes it possible to estimate the size and compare
development of upper jaw even in edentulous jaws,
which allows to study morphometric changes from
an early age.

Thiruvenkatachari B., Chakkaravarthi S. (2024) [24]
found a significant increase in bone volume and
a decrease in bone defects in orthodontic treat-
ment group.

Studies of Hattori Y., Pai B.C., Saito T. (2023) [25]
found that primary one-stage cheiloplasty was per-
formed in 91.0% of patients, and 9.0% underwent
two-stage cheiloplasty with initial adhesive cheiloplasty.
All patients underwent double-valve palatal surgery in
an average of 12.3 months. Surgical intervention for
velopharyngeal insufficiency was required in 59.0%
of patients. Lip/nose reconstructive surgery was
performed in 31.1% of patients in growing up period
and in 64.8% after skeletal maturity. Orthognathic surgery
was used in 60.7% of patients with midface retrudence,
97.3% them underwent surgery on two jaws. The average
number of surgeries before treatment completion
was 5.9 per a patient.

Proposed optimised algorithm of surgical and
orthodontic treatment aimed at creating conditions
for development of upper jaw is illustrated by the following
own example.

Example

Patient D., 8 years old, complained of an aesthetic
defect due to malocclusion. The condition after three-
stage surgical interventions for congenital left-sided
unilateral cleft lip and palate (stage 1 — at 6 months,
stage 2 — at 2 years, stage 3 — at 6.5 years). According
to the clinical and X-ray examination, the following
was diagnosed: micrognathia of upper jaw, risk of
teeth 22, 23, 13, 12 retention development. Orthodontic
treatment was started using a removable plate with
a three-dimensional screw, occlusal pads, and springs
for moving teeth. Active orthodontic treatment included
normalisation of transverse and sagittal dimensions
of upper jaw, creation of space for eruption of tooth 22
and further restoration with prosthetics. Clinical photos
and orthopantomograms were taken during the two-year
orthodontic treatment and follow-up (Fig. 1-3).
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a) b)
Pwuc. 1. BHyTpiwHbopoTOBI (hOTO3HIMKM nauieHTa K. (8 pokiB) 40 noyaTky OPTOAOHTUYHOTO MiKyBaHHS:
a) Bug cnepepay; b) Bua 3 BectnbynsipHoro i nigHe6iHHoro 6oky
Fig. 1. Intraoral images of patient K. (8 years old) before orthodontic treatment:
a) front view; b) View from vestibular and palatal sides

Puc. 2. ®doTo3HiMKky naujieHTa K. Ha eTanax OpTOAOHTUYHOIO MikyBaHHS"
a) BUA 3 OPTOAOHTMYHMM anapaToM Ha BEPXHIO Lweneny;
b) Bug 3y6HOro psgy BepxHbOi LWenenu; ¢) ctaH npukycy; d) dac nig vac nikyBaHHS;
€) CTaH NpWKycy Ha eTani opTOAOHTUYHOI peabiniTauii B anaparti-npoTesi Ha BepXHIO Lenemny
Fig. 2. Photographs of patient K. at the stages of orthodontic treatment:
a) view of upper jaw with orthodontic appliance;
b) view of the upper jaw dentition; c) state of occlusion;d) face during treatment;
e) occlusion state at the stage of orthodontic rehabilitation with prosthesis on upper jaw

BrkopucTaHHS 3anpornoHOBaHOro anropuTMy [O3BO- The use of the proposed algorithm allows to achieve
nse OOCArTM NO3UTUMBHOI KMNiHIYHOT AnHamikv Ta nigBuwmn-  positive clinical dynamics and increase the effective-
TN eEeKTUBHICTb XipypriyHO-OpTOAOHTMYHOrO nikyBaHHA  ness of surgical and orthodontic treatment of patients
nauieHTiB i3 BpomKeHUMM OpHOGIYHMMKM HackpisHumu  with congenital unilateral complete cleft of upper lip
He3pOLLEHHAMN BEPXHbOI rybu Ta nigHeGiHHS. and palate.
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Puc. 3. ®oTO3HIMKM OpTONaHTOMOrpam:

a) Ao nikyBaHHs; b) yepes 1 pik OPTOAOHTUYHOIO NiKyBaHHS; C) Yepes 2 pokn
Fig. 3. Images of orthopantomograms:

a) before treatment; b) after 1 year of orthodontic treatment, c) after 2 years

BUCHOBKH

Ons edekTMBHOI KOpeKLii BPOMKEHMX HE3POLLUEHb
ryou ta nigHebiHHA y AiTei noTpibHe TpuBane Komn-
neKkcHe nikyBaHHA 3a YyyacTio 6GaraTbox baxiBuiB.
Mo-nepwe, ue peTenbHa nepegonepadinHa Nigrotoeka
Ta 06r'pyHTOBaHa eTanHa TakTuka XipypriyHux BTpyYaHb.
Mo-gpyre — Ue paHHE OPTOOOHTUYHE MNiKyBaHHS.
Y nicndonepadinHoMy nepioai nicnsi KOXHOro ertany
KOpekLUii HeoOXigHO npu3HayaTu OPTOAOHTUYHE IiKy-
BaHHS, JioroneavMyHe HaBYaHHs, OMMsAM y nepgiatpa,
OTOpUHOMNAapUHronora, [AUTAYOro  TeparneBTa-CToOMaTo-
nora. KomnnekcHui nigxig LwenenHo-nuueBoro xipypra,
OpTOOOHTa [A03BONisie NpoBecTU peabiniTauito aiten
3 BPOMKEHUM HE3POLLEHHSIM TyOu, anbBeonsipHOro
BiopocTka Ta nigHebiHHA CBOEYacHO, 3 MPOrHO30BaHWM
SKICHUM KiHLeBUM pe3yrbTaToMm.
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CONCLUSIONS

Effective correction of congenital cleft lip and palate
in children requires long-term complex treatment
with the participation of many specialists. Firstly, it is
a comprehensive preoperative preparation and substan-
tiated stage-by-stage tactics of surgical interventions.
Secondly, it is an early orthodontic treatment. In the post-
operative period, after each stage of correction, it is nece-
ssary to have orthodontic treatment, speech therapy,
and examinations by a paediatrician, otorhinolaryn-
gologist, and paediatric dentist. An integrated approach
of maxillofacial surgeon, orthodontist allows rehabili-
tation of children with congenital cleft lip, alveolar pro-
cess and palate in time, with a predictable qualitative
final result.
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Prospects for further research

Further research is aimed at analysing the results of treatment
of patients with congenital facial malformations.
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