TepammeBTUYHA CTOMATOJIOTISA

K/IITHIYHA CTOMATOJIOI'TA

https://ojs.tdmu.edu.ua/index.php/kl-stomat

A

KJIHIYHA
CTOMATOJIOrA

|

VK 616.314-089.818.1-073.48

DOI10.11603/2311-9624.2019.4.10875

©N. 0. Gevkaliuk

Horbachevsky Ternopil National Medical University

e-mail: gevkalyuk@tdmu.edu.ua

Improving the effectiveness of tooth preparation by using alternative

methods

INFORMATION

ABSTRACT

Received/Haginiia 10 pefakuii:
12.11.2019 p.

Key words: preparation of
teeth; carious lesions; ultrasonic
preparation; rotational prepa-
ration; gentle preparation.

Summary. Preparation of hard tissues of teeth is an integral stage of
the invasive method of treating caries and is a complex effect of various
factors that make it possible to remove tissues affected by this process
and the formation of a cavity of arbitrary shape, based on the principles
of gentle preparation, which consists in the most effective removal of
demineralized with the preservation of intact tissues.

The aim of the study - determination of enamel and dentin surface
aspects when using ultrasonic type of odontopreparation compared
with the preparation of teeth with rotary instruments.

Materials and Methods. Intact retinal teeth of the chewing group,
removed by surgical indications, were used as material for the
morphological study. After special preparation, the teeth were dissected
using ultrasound with the help of special nozzles and in the classical
way using rotary instruments, subject to the protocols of manipulations.
Subsequently, histological preparations of these teeth were made and
examined by light microscopy at magnification x 400.

Results and Discussion. In the case of ultrasound preparation, single
invaginations were visualized on the surface, which were dissociated
by prongs and equal sections of dentin. The tips of dentin prongs are
smoothed, the taper is about 800. The maximum height of the prong
does not exceed 1.3 microns. In the area of the bottom and walls of
the cavity all over the existing lubricated layer in the form of a thin
structureless weakly basophilic line, smaller in area compared to the
same in the cavity, prepared with rotary tools. At preparation with rotary
instruments, small invaginations alternating with pronounced prongs
were observed at the bottom and walls. Flat levels were not visualized.
The taper of the prongs is about 600 the maximum height of the prong is
2.4 microns. In the region of the bottom and walls of the cavity along the
boundary of the preparation, a structured layer is smeared in the form
of a thin sharply basophilic line.

Conclusions. The comparative characterization of dental preparation
methods makes it possible to recommend an ultrasound method as a
method of choice for a specific contingent of individuals, since it not
only provides painless preparation and minimizes stress during dental
procedures, but is also gentler on the morphological characteristics of
hard dental tissues.
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Introduction. Preparation of hard tissues of
teeth is an integral stage of the invasive method of
treating caries and is a complex effect of various
factors that make it possible to remove the tissues
affected by this process and the formation of an
arbitrary cavity, based on the principles of gentle
preparation, which consists in the most effective
removal of demineralized with the preservation
of intact tissues [1, 2, 3].

Compliance with these principles in the
process of replacing tooth hard tissues affected
by the carious process determines convenient
and technological restoration of surfaces,
biophysical parameters of the tooth, adhesion
of the restoration material, aesthetic and high
odontoglyphic characteristics [4].

At the present stage in the development of
dentistry as a science, in the treatment of caries
by an invasive method, a range of rather diverse
odontopreparation methods are used, including
the classic one using rotary instruments, and
more modern, alternative ones, such as laser and
ultrasound preparation of hard tooth tissues [5, 6].

Traditional preparation of carious cavities is
the most common, however, it initiates a set of
changes in the physical parameters of tooth tissues
caused by mechanical and temperature factors,
which in the future may cause the disruption of the
enamel-dentinal connection and the appearance
of microcracks. The presence of these defects, and
as a consequence, open dentinal tubules ensure
the presence of pathways of penetration of the
microflora, while alternative minimally invasive
methods of odontopreparation somewhat reduce
the above effects [7].

Quite often, the criterion for choosing the
method of tooth preparation is the intensity of the
patient's pain during manipulation. Alternative
methods in this case provide reduction of stress
factor at the stage of tooth preparation [8].

Based on the above, the optimization of the
process of preparation of hard tissues of the teeth
with the expansion of the range of alternative
methods, above all by ultrasound, is a rather
important component of successful treatment of
carious lesions with the prevention of undesirable
consequences [9, 10, 11].

The aim of the study - to elucidate some
aspects of the surface of enamel and dentin
under the conditions of using the ultrasonic type
of odontopreparation in comparison with the
preparation of teeth with rotary instruments.

Materials and Methods. The Bioethics
Commission of the I. Horbachevsky Ternopil
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National Medical University of the Ministry of
Health of Ukraine at its meeting (extract from
protocol No.48 dated September 3,2018) examined
the materials for the work and determined that
when working using materials obtained from
a human. The recommendations of the Code
of Ethics of the World Medical Association for
Biomedical Research with the participation of
people of the Helsinki Declaration of Human
Rights were followed [12].

Intact retinal teeth of the chewing group,
removed by surgical indications, were used as
material for the morphological study.

In the dynamics of the study, the teeth went
through the stage of cleaning and antiseptic
treatment, followed by odontopreparation using
ultrasound and the formation of Black class I
cavities, within the cloak dentine. Ultrasonic
preparation was carried out using E9 Woodpecker
nozzles for dental burs with diamond spraying
with a diameter of 1,6 mm for the Woodpecker
UDS-P apparatus with a minimum vibration
frequency of (28+3) kHz created by an ultrasonic
generator based on the inverse piezoelectric
effect [13]. The process of preparation with rotary
instruments was carried out using a Bien Air
Dental BLACK PEARL ECO turbine tip at a speed
of 200-250 thousand rpm and a water spray of
30-50 ml/min [14]. In both cases, the burs with
artificial diamond coating of Diatech GENERAL
PROSTHETIC KIT Company (Switzerland) were
used for preparation of spherical and cynical
shapes with green marking, diamond grain size of
151 microns and diameter of the working part of
1,2 mm [15, 16].

Histological preparations of the teeth were
made by immersing the latter in a 10 % neutral
formalin solution and fixing for 4 weeks, followed
by decalcification in a solution of trilon B for 3
months. Dehydration of the preparations was
carried out in alcohols with a gradual increase
in their concentration from 70 to 96 %, followed
by the manufacture of paraffin blocks. The
preparation of paraffin blocks was carried out
with the aim of cutting teeth in a microtome and
the manufacture of micropreparations with a
thickness of 7-8 microns, followed by coloring
with an aqueous solution of hematoxylin and an
alcoholic solution of eosin. The micropreparations
were studied under the microscope MBS-9 by light
microscopy at magnification x 400 [17].

Results and Discussion. In case of ultrasonic
preparation the morphological organization
of the prepared surface was characterized by
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the presence of a fine-toothed configuration
on the bottom and walls. On the surface single
invaginations were visualized which were
delimited by prongs and equal sections of dentin.

The tips of dentin prongs are smoothed, the
taper is about 800. The maximum height of the
prong does not exceed 1,3 microns. In the area
of the bottom and walls of the cavity all over the
existing lubricated layer in the form of a thin
unstructured weakly basophilic line, smaller in
area compared to the same in the cavity, prepared
with rotary tools.

The dentinal tubules are slightly thinner, and
change their orientation from the surface of the
pulp chamber to the periphery — radially in the
pulpal and zigzag in the cloaked dentin with a
tendency to anastomose.

The inner surface of the dentin adjacent to the
odontoblasts is represented by collagen fibers.
When stained with hematoxylin and eosin, it
is characterized by sharp oxyphilia due to the
absence of cellular composition.

Comparing the obtained data with similar
developments [18, 19], it should be noted that
hard tissues in the preparation zone with rotary
instruments are characterized by the presence
of small invaginations at the bottom and walls,
alternating with pronounced prongs. At this flat
levels were not visualized.

The taper of the prongs is about 600 the
maximum height of the prong is 2,4 microns.
In the region of the bottom and walls of the
cavity along the boundary of the preparation, a
structured layer is smeared in the form of a thin

©H. 0. I'eBKa/II0K

sharply basophilic line. The dentinal tubules are
thinned toward the surface of the preparation,
and penetrate the dentin from the pulp chamber
to its periphery, have a straight around the
pulpal and zigzag orientation in the cloak dentin,
with a tendency to terminal branching. Sharply
basophilic globules are visualized at the boundary
of mantle and circumpulpal dentin which are
represented by collagen fibers that in this area
have the ability to change the primary orientation.

The layer of circumpulpal dentin in the deeper
areas is represented by the oxyphilic zone
adjacent to the peripheral layer of the pulp.

Conclusions. So, certain morphological
differences in the reaction of teeth hard tissues
under conditions of preparation by ultrasonic and
rotationalmethodswere determined. Comparative
morphological and morphometric characteristics
with the results of researches of scientists in
this direction, makes it possible to claim a much
lower severity of the lubricated layer, a more
evenly prepared surface, a greater taper and less
pronounced dentin prongs in micropreparations
ofteeth treated with ultrasound method compared
to the rotary method.

Therefore, the comparative characterization of
dental preparation methods makes it possible to
recommend an ultrasound method as a method
of choice for a specific contingent of individuals,
since it not only provides painless preparation and
minimizes stress during dental manipulation, but
isalso gentler on the morphological characteristics
of the hard tissue of the teeth.

TepHOIiILCHKUY HaIiOHAJIBPHUYN MeJUUHNN yHiBepcuTeT iMeHi I. SI. TopbaueBcprkoro MO3 VkpaiHu

ITixgBuIeHHs epeKTUBHOCTI IIpenapyBaHHs 3y0iB IUIIXOM
3aCcTOCyBaHHS aJIbTEPHAaTUBHUX METO/iB

Pesrome. IIperrapyBaHHS TBEPAUX TKaHUH 3y0iB € HEBi'eMHUM eTalloM iHBa3UBHOI'O METOAY JIiKyBaHHSI
Kapiecy i gBJsie 06010 KOMILZIEKCHUM BIUIUB PisHUX GaKTOPIB, 1110 JaI0Th MOXKJIUBICTh BUJAJIUTH YpakeHi
TKaHWHU JaHUM IIpoIriecoM i chopMyBaTH IIOPOKHUHU [OBIIBHOI OPMHU, BUXOLAYH 3 IIPUHITUIIIB I11a{HOT0
IpellapyBaHHs, sKe II0JIArae y MaKCUMaJIbHO epeKTUBHOMY BH/Ia/IeHHI leMiHepai3oBaHUX i3 36epekeH-
HSIM IHTaKTHHUX TKaHUH.

MerTa JocCaifpKeHHs — 3’ICyBaTH aClleKTH [IOBEPXHI eMaJli Ta leHTUHY 3a YMOB 3aCTOCyBaHHS YJIbTPa3sBYKO-
BOT0 BU/IY OZJOHTOIIpellapyBaHHs IIOPIBHAHO 3 IIpellapyBaHHAM 3y0iB pOTal[iiHUMHU IHCTPYMEHTaMU.
Marepianu i MeTomu. MaTepiajoM 11 MOPQOJIOTIYHOIO TOC/TIPKEHHS CIyI'yBaJu IHTaKTHI peTHHOBaHI
3ybH »KyBaJsIbHOI I'PyIH, BUAJIeH] 3a XipypridyHUMU II0Ka3aHHAMU. Ilicig crerjiasbHOI HiTOTOBKU 3yOH
IIpellapyBaJIy 3a JOIIOMOTO0 YIbTPAa3BYKY i3 BUKOPUCTaHHSIM CIIelliaIbHUX HacafoK Ta KJIaCHUYHHM CII0CO-
60M i3 3aCTOCYyBaHHAM POTAaI[ifHUX iIHCTPYMEHTIB IIPHU JOTPUMAaHHI ITPOTOKOJIIB IIPOBEAEeHHI MaHITyJIAIN.
ITicsIs1 11HOTO BUTOTOBJISIM TiCTOJIOTIUHI IIpellapaT JaHUX 3y0iB Ta 4OCIIPKYBaId METOLOM CBITJIOBOI Mi-
Kpockorii 11pu 36iybieHHi X400.
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Pe3ysbTaTH JOCTiKeHb Ta iX 00roBOpeHHs. YV BUIIA/IKy IIpellapyBaHHs yJIbTPa3BYKOM Ha IIOBEpXHi Bi-
3yaJlisyBasInCs IIOOAWHOKI iHBariHaril, 1110 BijMe>KOBYBaJIUCS 3yOILIMU 1 PIBHUMU IUITHKaMU JeHTUHY.
BepxiBKU 3y0IliB JeHTHHY 3IJIaJPKeHi, KOHYCHICTE 6/113bK0 800. MakcHMaJbHa BUCOTA 3y0Ild He IIepeBH-
mye 1,3 MKM. V TISHIT [HA i CTIHOK IIOPOYKHUHY Ha YChOMY IIPOTS3i HasSBHUM 3Ma3aHUM Iap y BUIVII
TOHKOI 6€3CTPyKTypHOI cy1ab06a30iTbHOI JIiHii, MEHIIIO0] 3a ILIOIIEl0, IIOPIBHAHO 3 TAKUM Ke B IIOPO>KHUHI,
BiJ[IIpeItapoBaHili poTaliiHUMU iHCTpyMeHTaMU. [Ipy IIpenlapyBaHHi poTaljiiHUMU IHCTpyMeHTaMU Ha [IHI
¥ CTIHKax CIiocTepiraau ApibHI iHBariHaIlii, 1[0 4epryBajucs i3 BUpa)keHUMU 3y01aMu. PiBHI AiIIHKU He
BisyautisyBasmcs. KoHycHIiCcTE 3y611iB 6s1m3bK0 600, MaKCHMabHa BUCOTA 3y0OIld — 2,4 MKM. Y IUIIHIT AHA 1
CTiHOK IIOPO’KHUHHU I10 MeXKi ITperlapyBaHHs 3Ma3aHUU 0e3CTPYKTYPHUM IIap Y BUTJIAI TOHKOI pidkobaso-
binpHOI JiHIT.

BucHoOBKHU. [IopiBHSJIbHA XapaKTepUCTUKA METO/IB IIpellapyBaHH4 3y0iB ja€ MOK/IMBICTh PEKOMeHTyBaTU
YJIbTPa3BYKOBHUH CIIOCIO IK MeTOJ; BUOOPY AJI IIeBHOTO KOHTUHTEHTY 0Ci6, OCKUIBKY BiH He JuIle 3abes-
neuye 6e360JIiCHe IperrapyBaHHS Ta MiHiMaJli3ye CTpeC y IIpOoIieci CTOMaTOJI0TIYHUX MaHINyJIAIliH, ajte i €
6ibIIIe IITaJHUM BiTHOCHO MOP(QOJIOTIUHOI XapaKTepUCTHUKH TBePAUX TKaHUH 3Y0iB.

KirrouoBi c0Ba: IIpennapyBaHHs 3y0iB; KapiodHe ypa)keHHS; YJIbTPa3BYKOBE IIpellapyBaHHS; poTallifiHe
IIperlapyBaHH; II[aJiHe IIpellapyBaHH.

©OH. A. 'eBKaJIIOK

TepHOIIOJIbCKUI HAalTMOHAJIBLHBIN MeJUIIMHCKUM YHUBepcUTeT UMeHH . f. 'opb6aueBckoro MO3 YKpauHBbI

IToBeIIIeHNE 3¢ PEeKTHBHOCTH MIpenaprupoBaHUusA 3y00B IyTeM
MPUMEHEHHS aIbTePHAaTUBHBIX METO/I0B

PesroMme. [IpennaprpoBaHe TBEPZBIX TKaHEH 3y00B SBJIIETCSI HEOTHEMJIEMBIM 3TallOM HHBa3UBHOTO MeTO-
Jla JleueHUs KapHeca U IIpeficTaBJsieT C060M KOMILIEKCHOE BO3/IeHiCTBHE PasJIMYHbIX $aKTOPOB, II03BOJISET
YAAIUTD IIOpa’keHHbIe JaHHBIM IIPOIIeCCOM TKaHU U CHOPMHUPOBATH II0JIOCTH IIPOU3BOIBHOM GOPMEI, HC-
X0/l U3 IIPUHITUIIOB IIAZAIIer0o IIpellapupoBaHus, KOTOPOe 3aK/IYaeTcd B MaKCUMaIbHO 3¢PeKTUBHOM
yAaJleHUH JleMUHepaIn30BaHHBIX C COXpaHeHHeM HHTaKTHBIX TKaHeH.

Ilens uccaef0BaHUs — U3YUUTH aCIeKThI II0BEPXHOCTH 3MaJ/IH U [leHTUHA B YCIOBULX IIPUMeHeHUs YiIb-
TPa3BYKOBOTO BHUJia IIpellapUpOBaHUs 3y00B 110 CPAaBHEHHUIO C IIpellaphpOBaHUEM POTaIlMOHHBIMU HHCTPY-
MeHTaMHU.

MarepHaasl 1 MeTOAbl. MaTepHasoM [jI1 MOPGOJIOIHUECKOro MCCJIeLOBaHUS IIOCIAYKUIU MHTaKTHbIE
peTHHOBaHbIe 3yOBI YKeBaTeJbHOM I'PYIIIILL, YAaJeHbl 10 XUPYPIrUdyecKUM II0KasaHuaM. Ilocie creryaib-
HOM IIOATOTOBKHU 3YOBI IIpeltapupoBasIt C IIOMOIIBI0 YIbTPasByKa ¢ UCII0JIb30BaHHUEM CIlel[halbHBIX Haca-
JIOK ¥ KJIaCCUYeCKHM CII0CO60M C IpHMeHeHHeM POTAIlMOHHBIX MHCTPYMEHTOB IIPHU COOJIF0/IeHUY IIPOTOKO-
JIOB IIPOBeJleHUsI MaHUITYJIAIIUH. [Tocie 3TOT0 U3roTaBJINBaJIK TUCTOJIOTHYeCKHe IIperapaTsl JaHHBIX 3y00B
U HCC/Ie0BaId MeTO/IOM CBETOBOM MUKPOCKOIIMU IIpU yBesimdyeHuu X400.

PesyabTaThI HCCIIEA0BAHUI U HX 00Cy)X/leHHe. B cilydae IpelaprpoBaHud yIbTPasByKOM Ha II0BEPXHOC-
TH COOJII0a/IN eIUHUYHble MTHBaTMHAIUY, YTO OTZEJISUIUCh 3y0IlaMU ¥ PaBHBIMM yYacTKaMU JleHTHHa. Bep-
XYIIKH 3y0110B IeHTHHA CIJIaKeHbl, KOHYCHOCTh 0K0JI0 800. MakcuMasIbHas BBICOTa 3y0OIja He IIpeBhIIIaeT
1,3 MKM. B o6JiacTi fHA U CTEHOK IIOJIOCTH Ha BCeM IIPOTSDKeHWH MMERIUNCS CMa3aHHBIM CJIOM B BHJE
TOHKOH 6eCCTPYKTYPHOHU €1a606a30pMILHOM JIMHUY, MEeHbIIIeH 110 IJIOMIAU 110 CPAaBHEHHIO C TaKUM JKe B
II0JIOCTH, OTIIPellapuPOBaHHON POTAIlMOHHBIMU HHCTPYMeHTaMU. [IpH IIperapupoBaHUN POTaIllOHHBIMHU
HHCTPYMEHTaMHU Ha JiHe ¥ CTeHKaxX HabOJIofali MeJIKhe MHBaIrMHaIlUY, YepefyIolyecs C BIpaKeHHBIMHU
3ybriamMu. PaBHBIe y4yaCcTKM He BU3yaJHU3UPOBaIUCh. KOHYCHOCTH 3y6II0B 0K0JI0 600, MakcUMasJbHas
BBICOTa 3y6Ila — 2,4 MKM. B 06s1acTH 1HAa ¥ CTEHOK IIOJIOCTH Ha IpaHHIle NIpellapUpOBaHUs CMasaHHBIN
6eCCTPYKTYPHBIU CJION B BUJle TOHKOU pe3K06a30QpMIbHOM JIMHUH.

BeIBOABI. CpaBHUTEJIbHAS XapaKTePUCTUKA METO/[0B IIpellapupOBaHUs 3y00B laeT BOSMOKHOCTb PEKOMEH-
J0BaTh YIbLTPa3sBYKOBOM CII0CO6 KaK MeTOJ BbIOOpa JJI1 OIIpe/ie/IeHHOI0 KOHTHUHTEHTa JIUII, II0CKOJIBKY He
TOJIBKO O6ecrieurBaeT 6e3601e3HeHHOe IIpellapupoBaHie U MUHUMHUSUPYET CTPecc B IIPOIiecce CTOMAaTOJIO-
TUYeCKUX MaHUIIYJIAIUN, HO U SABJIgeTCsd 60Jiee IafAIIUM 10 OTHOILIEHHUI0 K MOP$OJIOTHYeCKON XapaKTe-
PUCTHKe TBEP/BIX TKaHeH 3y00B.

KirroueBble CJIOBa: IIpellapupoBaHue 3y60B; KAPHO3HOE IIOPakeHUe; YILTPA3BYKOBOE IIPEIIapHUpOBaHUE;
POTaI[MOHHOE IIpellapupoBaHue; MafsIee IperrapupoBaHUe.
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