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KYPHAJ BKNTIOYEH B POCCUACKUIA UHAEKC HAYYHOTIO LLUTUPOBAHUA

SHO000HMUA Today — 3Mmo Hay4HbIL peueH3upyembill XypHa, 6kiyerHbIl 6 [lepederb BAK peueH3upyembix Hay4Helx us0aHud, 6 KOMopbixX 00/ XHbl GbiMb ONY6/IUKOBAHbI
OCHOBHblE pe3y/ibmamel OUCCepMAuul Ha COUCKAHUE y4eHoU CmeneHu KaHoudama Hayk, Ha COUCKAHUE yuyeHol cmeneHu 0OKMOpA HAyk, 8 COOMeemcmauu
€ mpebosaHuaMU Npukasa MuHobpHayku Poccuu. XKypHasn angemca UHHOPMAayuUOoHHbIM napmHepom Cmomamonoaudeckol Accoyuayuu Poccud.

XKypHan SHoo0oHmus Today ABNAEMCA XYPHAIOM C OMKPbLIMbIM aocmgnéw, um
00HO UCh:

Heo2paHuYeHHbIU, CBO600HbIL U HeMeOIeHHbIL J0CMyn K CmambAm U co!

0 No380s19em HAy4HOM COO6u,{€Cm8 u LUUDOKOU O6Lu€Cm8€HHOCmU noJsty4yameo
0/163080IMb KOHMeEHM.

KypHaTIe NyOIUKYIOMCA CMameU NPAKMUKYIOWUX 8payeli-

CMOMAMO/10208 U HAyYHbIX COMPYOHUKOS, N0020MOBJIEHHbIE NO MAMEPUAAM OPUUHATbHbIX HAY4HbIX UCC/IE008aHUL, 0630P08 HAY4HOU JIUMePamypbl U KNUHUYECKUX
Cy4aes & 061acmu mepanesmuyeckoli Cmomamoso2uul U Xupypauyeckoli 3HO000HMUYeCKol CMoMAmosIoauL, a Makxe pabomel CMEXHbIX CMOMAMO/I02UYeCKUX
cneyuanbHocmet. Hay4Has KOHUENYUS XypHA/IA NO380/ISEM KK 8pa4am-CroMamonoeanm, Mak u gpasam obuux npoguned y3Hasame 0 08bix U nepedossix KOHUENYUAX

8 /1e4eHUU KOPHEBbIX KaHA08 U NOC/IEOHUX O0CMUMKEHUSX 8 06/1acmu 3HOO0OHMUU.
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Mukpobuonornyeckas oyeHka

3P PeKTNBHOCTN NNeYEeHNA XPOHNYECKOro
anuKasabHOro NepuoaoHTUTA C NPUMeHeHneMmM
doTognHammnuyeckon Tepanun

© Manykan VLA, Apamunk A.A, PucosaHHbin CI.

(DepepanbHoe rocyfapcTBeHHoe brofxeTHOe 0bpa3oBaTeNbHOE yupexieHue BbicLiero 0bpazoBaHmn
«KyBaHCKM1 rocyapCTBEeHHbI MEAVLIMHCKIN YHIBEPCUTET» MHMCTEPCTBA 34paBoOXpaHeHma Poccuinckon Qenepalimy,
KpacHoaap, Poccna

Pe3slome:

Llenb. OueHNTb aHTUMUKPOBHY0 3P HEeKTUBHOCTL MOBTOPHOTO 9HAOAOHTUYECKOTO NIeYEHMSI NALMEHTOB CAECTPYKTUBHbLIMU
dhopmMamMm XpOHUYECKOro MEPUOAOHTUTA MPU UCMNONb30BaHUN KOMOMHMPOBAHHOIO NOAXo4a K Ae3UHMEKLMM CUCTEMDBI
KOpPHEBbIX KaHanoB 1 Npenaparta Ha OCHOBE rManypoHOBOW KUCMOThI.

Mamepuanbl u memodsbi. pynna Ne1l — nOBTOpPHOE SHAOLOHTUYECKOE fevYeHne C Ae3nHgeKuMen KOPHEBbIX
kaHanoB npenapatoM «lmnoxnopaH-3»; rpynna Ne2 — To xe, HO Ana Ae3nHdeKLMM KOPHEBLIX KaHarnoB NPUMEHANN
BHadane «lunoxnopaH-3», a 3atemM (POTOAUMHAMMUYECKYID Tepanuio C Ucnonb3oBaHueM 662 HM OMOAHOro nasepa
n dotoceHcubunusatopa «ANOPUT®»; rpynna Ne3 — B gononHeHue Kk NpoBeAeHHbIM B rpynne Ne2 maHunynauusm,
OBYKpaTHO BBOAUNM npenapat «Revident» B mpoekuun anukanbHOW YacTu MPUYUHHOTO 3y6a. AHTuGakTepmanbHyto
3(p(PEeKTMBHOCTb OLEHMBaNM Mo pesynbTaTaM MUKPOOMONorMyeckmx mccrnegoBaHuii 6vonpob B3ATbIX 4O U 4vepes 2
HeZenu rnocrie NOBTOPHOIrO 3HAOAOHTUYECKOro nedenus. aoeHTndukaunsa KONOHUN MUKPOOPraHn3MOB MpoBoaMMnach
METOAOM MaccC-CNeKTpoOMeTpum.

Pesynbmamai. Y NaUMEHTOB C 4ECTPYKTUBHbIMU (hOpMamMmn XpOHNUYECKOTrO MEPMOAOHTUTA KaK [jO, TaK 1 MOcne NpoBeAeHus
Oe3nHEeKLMM KOPHEBbLIX KaHanoB MepBOe paHroBoe MEecTO MO YacToTe BbiBMeHUMs B Guonpobax npuHagnexano
Enterococcus faecalis, BTopoe — Candida albicans n Tpetbe — Veillonella parvula. Mpu 3Tom Ao 06paboTkn KOpHEBbLIX
KaHanoB noka3aHo npeobnagaHune (6onee 80%) NonMMMUKPOOHBLIX accouuauui ¢ mx ydactuem. ocne obpaboTkm
KOPHEBbBIX KaHanoB KOMWYECTBO BbIAEMNEHHbIX U30MATOB MUKPOOPraHM3moB B rpynnax 1-3 cTtaTUCTUYECKM 3HA4YMMO
cokpatunoce: Ha 60,0%, 74,3% n 76,0%. Ha aTtom ¢poHe fonsa cTpormx aHaspoboB 1 Mukpoaapodunios B rpynnax 1-3
cHu3unaco: Ha 60,6%, 81,3% u 78,1%. Jonsa dakynbTaTUBHLIX aHAa3pPOOOB TakXke CTaTUCTUYECKM 3HAYMMO CHM3MMACh Ha
59,7%, 79,7% v 83,8%.

Bbigodbl. [TOBTOPHOE 3HAOAOHTMYECKOE NEYEHME NALUEHTOB C AeCTPYKTUBHBIMU (hOPMaMM XPOHUYECKOTO MEPUOAOHTUTA
C NpYMeHeHMEeM KOMOWHMPOBaHHOM Ae3VMHMEKLNN KOPHEBLIX KaHamnoB Kak 6e3, Tak U B COYeTaHUW C npenapaTom
rManypoHOBOW KUCINOTbl COMPOBOXAAETCA CTAaTUCTUYECKM 3HAYMMbIM COKpalleHMeM BUAOBOro pasHoobpasus,
accouunauuin n cogepxxaHusi NepnoaoHTONaTOreHHOW MUKPOGIIopbI.

KnioueBble croBa: NOBTOPHOE 3HAOAOHTMYECKOE JIeYEHUE, XPOHUYECKUI NEePUOAOHTUT, (hoToAMHAMMUYECKas Tepanus,
662 HM OMOAHbIN nasep, ANouT, rmanypoHoBasi KUCnoTa, NepuoaoHToNaToreHHast MukpodJiopa.

CraTtba noctynuna: 09.01.2022; ucnpasnena: 18.02.2022; npuHaTa: 23.02.2022.

KoHdnukT nntepecoB: ABTopbl coobLaioT 06 0TCYTCTBUN KOHNUKTa UHTEPECOB.

BnaropapHocTu: duHaHcMpoBaHue U MHAMBUAYanNbHble 6narofgapHOCTU ANS AeKNapupoBaHUs OTCYTCTBYIOT.
Ona yntupoBaHusa: ManyksaH N.A., Agamuuk A.A., PucosaHHbin C.U.

Mukpoburonornyeckas oueHka adEKTUBHOCTU NEYEHU XPOHMYECKOTO anunkanbHOro nepuogoHTUTa ¢ NpUMeHeHnem
dhoToanHammnyeckor Tepanuu. AHaodoHTMs today. 2022; 20(1):4-11. DOI: 10.36377/1726-7242-2022-20-1-4-11.

Assessment of the antimicrobial efficacy
of complex therapy for persistent periodontitis
during endodontic retreatment

© Irma A. Manukian, Anatoly A. Adamchik, Sergei . Risovannyi

Federal State Budgetary Educational Institution of Higher Education "Kuban State Medical University"
of the Ministry of Health of the Russian Federation, Krasnodar, Russia
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Abstract:

Aim. To evaluate the antimicrobial efficacy of endodontic retreatment of patients with destructive forms of persistent
periodontitis using a combined approach to disinfection of the root canal system and a hyaluronic acid medication.
Materials and methods. Group Ne 1 — endodontic retreatment with root canal disinfection by Hypochloran-3; group Ne 2 —
the same, but for root canal disinfection, first "Hypochloran-3" was applied, and then photodynamic therapy using a 662 nm
diode laser and a photosensitizer "ELOFIT®"; group Ne 3 — in addition to the manipulations carried out in group Ne 2, of the
"Revident" medication was injected twice in the projection of the apical part of the causative tooth. Antibacterial efficacy
was assessed according to the results of microbiological studies of biological samples taken before and 2 weeks after
endodontic retreatment. The identification of microorganism colonies was carried out by mass spectrometry.

Results. In patients with destructive forms of persistent periodontitis, both before and after root canals disinfection,
Enterococcus faecalis ranked the first in terms of the frequency of detection in biological samples, Candida albicans the
second, and Veillonella parvula the third. At the same time, before the treatment of root canals, the predominance (more than
80%) of polymicrobial associations with their participation was shown. After root canal treatment, the number of obtained
microorganism isolates in groups 1-3 significantly decreased: by 60.0%, 74.3%, and 76.0%. Against this background,
the share of strict anaerobes and microaerophiles in groups 1-3 decreased: by 60.6%, 81.3%, and 78.1%. The share of
facultative anaerobes also significantly decreased by 59.7%, 79.7%, and 83.8%.

Conclusions. Endodontic retreatment of patients with destructive forms of chronic periodontitis using combined disinfection
of root canals both without and in combination with a hyaluronic acid medication is accompanied by a statistically significant
reduction in species diversity, associations, and content of periodontal pathogenic microbiota.

Keywords: endodontic retreatment, persistent periodontitis, photodynamic therapy, 662 nm diode laser, Elofit, hyaluronic

acid, periodontal pathogenic microbiota.
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AKTYANNIbHOCTb

Hanuune XxpoHM4YecKoro MHMEKUMOHHOro npouecca B
kopHeBbIx kaHanax (KK) sBnseTcst OCHOBHOWM NpUYMHON pe-
unanBa XpOHUYECKOro annkanoHoro nepuogoHTuTa (XAIT)
nocrne NepBUYHOro 3HAOAOHTUYecKoro nevenus (A1) [1].

B nutepaTtype onucaHbl MHOrOYMCMEHHbIE CTpaTeruu
60opbbbl ¢ NOsiIBNEeHVEM BTOPUYHOW 3HAOAOHTUYECKOWN WUH-
dekumm [2, 3]. OagHako Hanuyme y mmkpooprannamos (MO)
pa3HOOOpa3HbIX MexaHW3MOB pe3UCTEeHTHOCTW [4] 3ava-
CTYIO HUBENMpYyeT 3(PPEKTUBHOCTb TPAANLNOHHOIO Neyve-
Hus, obycnaesnuBaeT nosineHve peuuamsoB XAl u ero
OCINOXHEHWI, YTO CBUAETENLCTBYET 06 akTyanbHOCTY pas-
paboTkn HOBbIX MOAXOAOB K Ae3uHdekummn cuctemsl KK [5].

OpfHUM 13 NepcnekTUBHbIX NOAXOA0B peLleHns yKka3aH-
Hol npobnembl sBRsieTcs GOTOAMHAMMYeckas Tepanus
(POT). AT akTnBHO Mcnonb3yeTcsa Ansa ae3nHdekuymn KK,
Tak Kak MeToj nokasan cBok 3((PEKTUBHOCTb B YHUYTO-
xeHun MO ycTonumBbIX K TpaauUMOHHBLIM cnocobam 06-
paboTtkn KK [6]. MowHbIn 6akTepuumaHbii adpdpekt OOT
onocpefoBaH o6pa3oBaHMEM akTUBHbIX HOPM KMcnopoaa,
nog BNUSIHWEM Na3epHOro u3nyyeHnsa Ha poToceHcndunm-
3aTop [7-9]. Pagom aBTOpOB NokasaHo, 4TO UCNOfb30BaHMe
®OT Takxke cnocobcTBYeT pocTy 3PEKTUBHOCTU Tpaau-
LMOHHBIX MeToAoB o6paboTtkm KK [10-12].

Mpwn BbIGOpe cnocoba o6paboTkm KK B paMkax TakTukKu
nosTopHoro JJ1 cnegyeT NOMHUTbL, YTO NPUMEHEHUE Hau-
bonee ahpeKTUBHBIX CNOCOOOB Ae3MHdEKLMM 3a4acTyto
conpsixeHo ¢ 6onee Bblpa)KeHHbIM MOBPEXAEHNEM TKaHEN,
4YTO B CBOIO O4epe/b TaKkXKe acCoLMNPOBAHO CO CHUXKEHNEM
acpekTuBHOCTM neveHms [13-15].

B cBA3u ¢ aTUM hakTOM, NEPCNEKTUBHBIM NMyTEM MOBbI-
weHnss apekTnBHOCTU noBTOpHOro JJ1 ¢ BKNOYEHUEM
®OT B npoTokon gesnHgekummn KK anseTcs ncnonb3osa-
HMEe HU3KOUHTEHCMBHOIO AMOLHOrMO nasepa Cc ANMHOM BOI-

Volume 20,

Hbl 662 HM [16]. MpenmyLLecTBOM NCNOMb30oBaHUsA 662 HM
(kpacHbIV cBET) Nnasepa ABMSeTCa BbICOKas NPOHMKatoLwas
CcnocobHOCTb ANMMHHOBOSMHOBOIO U3ny4veHus [17].

LLinpoko obcyxpatoTcs Takxke BO3MOXHOCTN pereHepa-
TMBHOrO MnoAxoAa K CTUMYNSAUMU 3aXUBMEHWUS nepuanu-
KanbHbIX TKaHeW 3a cYeT MPUMEHEeHNs npenapaToBs ruany-
poHoBsown kucnotbl MK [18].

MATEPUATNDbI U METO[ObI

lMpoBeneHHOe uvccnefoBaHWE XapakTepuadyeTcs Kak
NPOCNEKTUBHOE, OTKPbLITOE, HEpaHAOMU3NPOBAHHOE, CPaB-
HUTENbHO-ANArHOCTUYECKOE WCCNEeAOBaHUE pearnbHOn
KNMMHMYECKoW npakTuku. [NpoTokon wmccnegoBaHus ofo-
OpeH Ha 3acefaHNy HE3aBUCUMMOro 3TMYECKOro kKommuTeTa
Ha 6ase ®I'bY BO Ky6IrMY MuHsgpaBa Poccuu: npotokon
Ne 80 ot 27.09.2019 r. B kayecTBe 0bbekTa uccrnegoBaHus
B paboTte 3agencTtBoBaHbl naumeHTtbl (n = 90) ¢ gecTpyk-
TUBHbIMU chopMmamn XAI Hyxgatowmecs B noBTopHoM 1.

XapakTepucTuka rpynn nauymeHToB (n = 90):

rpynna Ne1 (n = 30, cpaBHeHus) — noBTOopHOE 3J1 ¢ ge-
suHdekumen KK npenapatom «funoxnopax-3» (OO0 «HK®
Owmera-[leHT», Poccus);

rpynna Ne2 (n = 30, onbiTHas 1) — To Xe, HO AN Ae3VH-
dekunn KK npumeHanu BHadvane «fvnoxnopaH-3», 3atem
OOT ¢ mMcnonb3oBaHMEM HU3KO-UHTEHCUBHOIO ANOAHOrO
nasepa ¢ gfMHoN BOMHbI 662 HM 1 dhoToceHcMbunuaaTopa
«AJNIOPUT®» (HIMK «BNO-OOKTOP», Poccus);

rpynna Ne3 (n = 30, onbITHas 2) — B 4ONONHEHWE K NPOBe-
OeHHbIM B rpynne Ne2 maHunynauusam, ABykpaTHO (B nep-
BOE MnoceLlleHne 1 Yepes 2 HeJenum B xoae BTOPOro B13unTa)
BBOAMIM B 06nacTb nepexoaHon Cknaakv n anbBeonapHoO-
ro OTPoCTKa B MPOEKLUN anukanbHOW YacTu MPUYUHHOIO
3y6a 0,05 mn npenapata «Revident» (OO0 «H.Cennay,
Poccus).
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Kputepuun BknoyeHus:

1) MY>XUYMHbI U XXeHLMHbI B Bo3pacTe oT 39 go 60 net

2) KINWHWYECKU M PEHTIEHONOrMYeCckn BepnunLMpoBaHHbIN
ONAarHo3 «XpPOHUYECKUIA anukanbHbIA nepuogoHTUT» (K
04.5, cormacHo MKB-10), koTopbIi BkItoyaeT B cebsi
rPaHynuMpylLWmn 1 rpaHyrneMaTo3Hbli XPOHUYECKUNA
nepunoaoHTUT, BHe obocTpeHus [19];

3) pecTtpykTuBHble dopmbl XAl nogBeprasLlunecs paHee
an;

4) pobpoBonbHOe MHPOPMUPOBAHHOE corflacue Ha ydva-
CTVE B UCCIe[0BaHNN.

Kputepun ncknroveHums:

1) comaTuveckve 3aboneBaHuWss B cTagum 06OCTpeHUs,
OHKOMAaTonorus, ayTouMMyHHble 3aboneBaHus, 3abo-
neBaHuns LNTOBUAHON Xenesbl U caxapHbi Anaber;

2) XpOHMYecKne MHEKLMOHHbIE 3aboneBaHus (BUPYCHbIE
renatutbl, BUY-nHdekuns, tybepkynes);

3) Henpoxogumble KK, nepenom u TpewuHbl KOpHS, Npo-
rpeccupylowias HapyXHast U BHYTPeHHSs pe3opbuus
KOpHS, 3yObl paHee neyeHble XMPYpPruyecknm nyTem
(pesekuunsa BepxyLIKy KOpHS 3yba);

4) ©6epeMeHHOCTb 1 NnakTauus;

5) Hapko3aBUCMMOCTb n/mnn
arnkoronew;

6) vHaouBMAyanbHasi HenepeHOCHMOCTb NEeKapCTBEHHbIX
npenapaToB NCMNOMNb3yeEMbIX B XoA€e paboThbl.
Mcnonb3yemble B npoBefeHHoON pabote anroputmbl

TaKTUKWN BEOEHUSI U KOMMNITEKCHOW Tepanuu 0eCTPYKTUBHbIX

dopm XAl npu noBTopHOM OJ1 NOCTPOEHbI C Y4ETOM K-

HUYEeCKMX pekoMeHaaumnmn npyu gnarHose 6onesHm nepnanu-

kanbHbIX TkaHen CTAP [20].

Mppurauuio KK ocywectensanu Ha atanax 3J1 wnpuuem
C 9HAOJAOHTMYecCKoW urnon. Ncnonb3oBanu M3onaumno cu-
ctemol kodhdpepaam Hygenic® (Coltene/Whaledent, Lseir-
Lapwsi), Nocrie KaXxaoro MHCTpyMeHTa KaHanbl NpoMbIBanu
3% pacTBopom runoxsnopuTta HaTpus. lMocne 3aBepLueHust
uppuraumm B rpynne 2 n 3 KK npombiBanu guctunnmpo-
BaHHOW BOAJOW, 3aTeM BbICyLIMBaNM GyMaxHbiMU WTUG-
Tamn (Meta Biomed, lOxHasa Kopesl), ¢ noMmoLLbio KaHonu
BHocunu B KK npenapat «3JIOOUNT®» (XnopuH E6 gu(N-
meTunriokomuHat — 0,5%; ruanypoHoBas kucnota — 1% u
MeaHbI komnnekc xnopodgunnuHa — 0,1%), no ucteyeHmmn
5 MWMHYT 3KCNoO3uLUUM BBOAMM CBETOBOJ NA3epHOro anna-
paTta 662 HM «Kpuctann» (HIL «TexHuka-Mpo», Poccus)
n nposoaunu ®AT B UMNYNbCHOM pexume, Npu MOLLHOCTH
0,3-0,4 BT, B TeueHne 40-60 cekyHA.

Mocne 3aBepluerus nppurauum B rpynne 1 v ®AT B rpyn-
nax 2 n 3 TwatensHo npombiBanu KK guctunnuposaHHOM
BOAON, BbICYyLUMBaNu ByMaXHbIMU LLTUPTAMN KOHYCHOCTLIO
0,4 nnn 0,6 (Meta Biomed, KOxHasa Kopes), nmombuposanu
rmgpokcnaom kanbumsa (OO0 «LV-RUDENT», Poccus) u
yCTaHaBnvMBanu BpeMeHHyl nnomby. Pukcaumio BpemeH-
HOW KOPOHKM MPOBOAMNU Ha ueMeHT «Temp Bond» (Kerr,
Wtanus). Yepes 2 Hegenu HasHavanu nauneHTy NoBTOpHOE
nocewexve. B rpynne 3 npenapat gBykpaTHO (B nepBoe no-
celleHne 1 4Yepes 2 Heenu B XoA4e BTOPOro Bu3uTa) B 06-
nacTv NepexogHon CKragku 1 anbBEeONApHOro OTpocTka B
30HEe MPOEeKUMM anukanbHOW YacTu npuynHHoro 3yba BBO-
avnnn 0,05 mn npenaparta «Revident». Npenapat «Revident»
npeactaBnsgeT cobown Guoperpagvpyemblii yNpyroBA3KWN
WHBEKLMOHHBIN ranypoHoBbIv rugporens (1,0%), nonyyae-
MbI NyTeM NOCTaAUNHOIO B3aUMOAENCTBUS rManypoHOBOW
kncnotbl (MK) HEXMBOTHOrO MPOUCXOXAEHUS C KOMMIEKC-
HbIM coeaunHeHnem AGEG 1/6 (0,015%).

[Mpn noBTOpHOM BM3WTE Yepe3 2 Hedenu MPOBOAUNU
yAaneHne BpeMeHHoN nnombbl 1 rugpokcuaa Kanbums m3
KK, npombiBanu nx 3% pacTBOpOM runoxmopuTta HaTpus

3noyn0Tpe6neHV|e

dndodoHmusna
— T

(B rpynnax 2 u 3 gononHutenbHo nposoaunu OOT) BbI-
cywmBanu 6ymaxHbiMu WtndTammn, o6TypnpoBanu cune-
poOM U ryTTanep4en, yctaHaBnmBanu BPEMEHHYH KOPOHKY.
Mnom6uposaHne KK npoBoannm MeToaom XonoaHoOM narte-
panbHomn KoHAeHcauuu ryttanepyn (Meta Biomed, FOxHas
Kopesi) ¢ cunnepom «AH Plus» (Dentsply Sirona, CLUA).
Manuwek ryttanepun B ycTbsix KK ygananu ¢ nomolubto
annapaTta ans obpesku ryttanepuyn C-Blade Coxo (Kareto,
Kutawn). BbinonHanu ycTtaHOBKY BpPEMEHHOW NnoMObl 13
maTepuana «[eHTuH-nacta» (BnagMuBa, Poccus). ®uk-
cauuio BpEMEHHOW KOPOHKM MPOBOAUNN Ha LeMeHT «Temp
Bond» (Kerr, UTanus).

AHTMOaKkTEepmanbHyto 3ddEKTUBHOCTL MPUMEHSEMOrO
noaxona onpeaensany Ha OCHOBE MONYYEeHHbIX pe3yrbTa-
TOB KynbTyparnbHbIX MUKPOOUONOTMYECKUX UCCEeA0BaHNA
61onpob B3sTLIX 40 1 Yepe3 2 Hefenu nocrne NoBTOPHOro
OJ1. MpoBoannu noceBbl U3 NPOBUPOK C TPAHCMOPTHON cpe-
[oW, coaepxawmux obpasLbl NONTyYeHHbIE C MOMOLLbIO CTe-
pUnbHbIX ByMaxHbIX WTUGTOB U3 3agencTeoBaHHbIX KK, Ha
cnepywowme nutatensHble cpeabl (Merck, lfepmanus): 5%
KpPOBSIHOW arap, arap C rpeTou KpoBblO (LLOKONagHbINn), arap
OHJo, XenTo4yHo-coneson arap, arap Cabypo, cepaeyHo-
Mo3roBol OynboH. Yalwku ¢ noceBamu MHKyGupoBanu B
TepmocTate npu 370C B TedeHune 18-24 yacos, nocrie 4yero
npocmaTpvBanu ux u onst naeHTudukaumm otbupanu sce
BbIPOCLUME KONTOHUMW.

MpoeHTudukauusa konoHnn MO nposogunacbs MeToaom
BPEMSAMNPONETHON Macc-CNeKTPOMETPUM C MOMOLLBIO CU-
ctembl MALDI Biotyper 3 BRUKER (BRUKER, CLLUA) [21].
Pesynbrat ngeHtudpukaumm MO oueHuBanu cnegyroLlmnm
obpasom: 2,0-2,6 — goctoBepHbIV pesynbrar; 1,7-2,0 — pe-
3ynbTaT TpebyeT noaTBepxaeHns; meHee 1,7 — pesynerat
He npumeHum. B paboTe ncnonb3oBanu ToNbko AOCTOBEP-
Hble pe3ynbTaThl OT 2,0 oo 2,6 6annos.

CTtaTuctnyeckyro obpaboTky pesynbTtaToB uccneno-
BaHWSA NMPOBOAUNM C MOMOLLbIO NMPOrpaMMHoOro obecneve-
Hnsa «MS Excel 2010» (Microsoft, CLUA) n «Statistica 13»
(StatSoft Inc, CLUA). OnucaHue gaHHbIX BbIMOMAHANN C MNO-
MOLLbIO MeanaHbl (Me) 1 MHTepKBapTUNBHOrO MHTEpBana
(Q1-Q3). MopsigkoBble M GUHAPHbIE AaHHble onucbIBanu ¢
yKaszaHnem abCONOTHbIX 3HAYEHU U MPOLIEHTHbLIX AONEN.
Mpwn cpaBHeHUN Tpex n 6onee 3aBUCUMbIX FPYNN NPUMEHSI-
nm kputepuin Ppugmana, a B criyyae He3aBMCUMbIX TPYMN —
kputepun Kpackenna-Yonnuca. ns oueHku ctatuctuye-
CKM 3HAYMMbIX PasnuyuMii Mo Ka4eCTBEHHOMY MPU3HaKy B
Xo[e aHanvsa Tabnuuy ConpsXXeHHOCTM NCNOMNb30Banu Kpu-
Tepun cornacus NupcoHa, npn HeobxoANMMOCTU BBOAWUMN
nonpaeky Ha npasgonofobue. B cnyyae manoro pa3mepa
BbIGOPKM N5t MONAPHOro CpaBHEHUA rpynmn Mo KayeCTBEH-
HOMY MPU3HaKy UCNONb30Banmn TOYHbIN KpuTepuin Puwiepa.
B kayecTBe KpUTMYECKOro ypOBHS 3HAYMMOCTU UCMOMb30-
Banu p < 0,05.

PE3YNIbTATbI

Mpn npoBeaeHUN KynbTypanbHOro nccrenoBaHus 6mo-
npo6 n3 cuctembl KKy nauneHToB ¢ AeCTPYKTUBHbIMY (hop-
mamu XAl oo ux gesnHdekumnn, B xoge nostopHoro 3J1 13
97 obpasuoB BblaeneHo 12 ocHoBHbIX B1UAoB MO, oTHOCS-
LWmMxXcsa K hakynbTaTMBHLIM aHaspobam, CTPOrum aHasapo-
6am 1 Mukpoaspodunam (yumTbiBanu M3onsTbl BblAeNeH-
Hble He MeHee YeM 13 3-x 6uonpob). MNpu aHanm3e cCooTHO-
weHus rpynn BblgeneHHbix MO B 6uonpobax ua rpynn 1-3
[0 noBTopHOro OJ1 nokasaHo, YTO AONSA CTPOrmx aHa’3po-
60B 1 MUKPOa3apoumnoB vs akynsTaTUBHLIM aHaapobam
Bbllwe Ha 50,75%, 53,62% wn 52,94% (x2 = 23,6, p = 0,001;
X2 =27,8, p=0,001; x2 = 26,5, p = 0,001).

Cpean cTpormx aHaspoboB WM MUKPOasapoduros: B
rpynne 1 (33 npo6bl — 100%) nepBoe paHroBoe mMecTo 3a-
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HumaeT Veillonella parvula — 39,4%, BTopoe paHroBoe me-
cto Porphyromonas gingivalis — 21,2%, TpeTbe paHrosoe
mecTo Propionibacterium acnes — 15,2%, Aggregatibacter
actinomycetemcomitans - 15,2% wn  Lactobacillus
acidophilus — 9,1%. B rpynne 2 (32 npo6bl — 100%) nepsoe
paHroBoe MecTto 3aHumaet Veillonella parvula — 34,4%,
BTOpOE paHroBoe MecTo Aenat Porphyromonas gingivalis —
18,8%, Propionibacterium acnes — 18,8%, Aggregatibacter
actinomycetemcomitans — 18,8% v TpeTbe paHroBoe MecTo
npuHagnexut Lactobacillus acidophilus — 9,4%. B rpynne
3 (32 npobbl — 100%) nepBoe paHroBoe MeCTO 3aHMMaeT
Veillonella parvula — 40,6%, BTOpoe genat Porphyromonas
gingivalis — 21,9% w Propionibacterium acnes — 15,6% n
TpeTbe paHroBoe MeCTO npuHagnexut Aggregatibacter
actinomycetemcomitans - 12,5% wn  Lactobacillus
acidophilus — 9,4% (tab. 1).

Takum obpas3om, cpeau CTporux aHaspoboB M MUKPO-
asponoB NEpPBOE paHroBOE MECTO BO BCEX Cryyas npu-
Hagnexano Veillonella parvula, BTopoe — Porphyromonas
gingivalis, a TpeTbe, Kak NpaBuno, Aenunu ocTarnbHbIe Bbl-
peneHHble MO: Propionibacterium acnes, Aggregatibacter
actinomycetemcomitans, Lactobacillus acidophilus.

CpeandakynbsraTtMBHbixaHaapobos:Brpynne 1 (67 npob—
100%) nepBoe paHroBoe MecTo 3aHumaeT Enterococcus
faecalis — 31,3%, BTopoe Candida albicans — 23,9% n
TpeTbe paHroBoe mMecTo fenat Actinomyces naeslundii —
10,4%, Streptococcus mitis — 10,4%, Lactobacillus casei —
9,0%, Lacticaseibacillus rhamnosus — 7,5% wn Streptococcus
sanguinis —7,5%. B rpynne 2 (69 npo6 — 100%) nepsoe paH-
roBoe MecTto npuHaanexut Enterococcus faecalis — 27,5%,
BTopoe Candida albicans — 20,3% wn TpeTbe paHroBoe me-
cto genat Streptococcus sanguinis — 13,0%, Streptococcus
mitis — 11,6%, Lactobacillus casei — 10,1%, Actinomyces
naeslundii — 8,7% w Lacticaseibacillus rhamnosus — 8,7%.
B rpynne 3 (68 npo6 — 100%) nepBoe paHroBoe mMecTo
npuHagnexuTt Enterococcus faecalis — 29,4%, BTOpoe
Candida albicans — 221% wn TpeTbe paHroBoe MecTO fe-
nat Actinomyces naeslundii — 11,8%, Streptococcus mitis —
11,8%, Streptococcus sanguinis — 10,3%, Lacticaseibacillus
rhamnosus — 7,4% v Lactobacillus casei — 7,4% (1ab6. 1).

Taknm obpasom, cpean hakynbTaTUBHLIX aHaapoboB
nepBoe paHroBoe MEecTO BO BCEX Cry4vas npuHaanexano

v

Enterococcus faecalis, BTopoe — Candida albicans, a Tpe-
Tbe penunu Actinomyces naeslundii, Lacticaseibacillus
rhamnosus, Lactobacillus casei, Streptococcus sanguinis,
Streptococcus mitis.

Mpwv aHanm3e YeTbIpexnonbHbIX TabnuL CONPsiXKeHHOCTN
nokasaHo, 4to nocne obpaboTkn KK konnyecTBo BblaeneH-
HbIX n3onAToB MO cTaTUCTUYECKM 3HAYMMO COKPaTUIOCh:
B rpynne 1 Ha 60,0% (x2 = 53,13; p = 0,001), B rpynne 2
Ha 74,3% (x2 = 94,62; p = 0,001) n B rpynne 3 Ha 76,0%
(x2 =100,1; p = 0,001). Mpun aTOM AonNs cTpormx aHaapobos
1 MMKPOa3apoduIOB CTaTUCTUYECKM 3HAYNMO CHU3MMAach: B
rpynne 1 Ha 60,6% (x2 = 17,985; p = 0,001), B rpynne 2 Ha
81,3% (x2 = 39,062; p = 0,001) u B rpynne 3 Ha 78,1% (x2 =
34,715; p = 0,001). B wacTtHocTu, gona Veillonella parvula
cHusunace: B rpynne 1 Ha 23,1% (x2 = 0,78; p = 0,376), B
rpynne 2 Ha 54,5% (x2 = 4,612; p = 0,032) n B rpynne 3 Ha
61,5% (x2 = 7,366; p = 0,007).

[onga dakynbTaTnBHBIX aHa3apoboB Takxe cTaTucTuye-
CKM 3Ha4YMMo cHuaunach: B rpynne 1 Ha 59,7% (x2 = 35,153;
p = 0,001), B rpynne 2 Ha 79,7% (x2 = 79,470; p = 0,001) n
B rpynne 3 Ha 83,8% (x2 = 91,502; p = 0,001). B yactHo-
ctn, ponsa Enterococcus faecalis cHusunace: B rpynne 1 Ha
23,8% (x2 = 1,355; p = 0,245), B rpynne 2 Ha 63,2% (x2 =
11,508; p = 0,001) n B rpynne 3 Ha 70,0% (x2 = 15,906; p =
0,001). Oons Candida albicans Take cHU3unaco: B rpynne
1 Ha 31,3% (x2 = 1,863; p = 0,173), B rpynne 2 Ha 571%
(x2 =6,583; p=0,011) n B rpynne 3 Ha 66,7% (x2 = 10,465;
p = 0,002).

Bes yyeTta rpynnosow npuHagnexHoctn MO, y nauneH-
TOB rpynn 1-3 Kak 4o, Tak n nocne nposeAeHns Ae3nHpek-
uun cuctembl KK Bo Bcex crnyvasi nepBoe paHroBoe me-
CTO MO YacToTe BbisiBNeHus B Guonpobax npuHagnexano
Enterococcus faecalis, BTopoe — Candida albicans v Tpe-
Tbe — Veillonella parvula (Tabnuua 1).

B 6uonpobax nonyyeHHbix o obpabotku KK npuxogm-
nock OT ogHoro Ao yetbipex BuaoB MO Ha obpasel, cpea-
Hee 3HayeHue B pacyeTe Ha Npoby cocTaBuno: B rpynne
1 - 3,03; rpynne 2 — 3,16 v B rpynne 3 — 3,13 (Kputepun
Kpackenna-Yonnuca, p = 0,0003). Nocne obpabotkn KK
cpegHee konuyectso Bugos MO B pacyeTe Ha npoby co-
ctaBuno: B rpynne 1 — 1,21; B rpynne 2 — 0,81 n B rpynne
3 - 0,75 (Kputepun Kpackenna-Yonnuca, p = 0,0106).

Ta6nuya 1. AuHamuka BUBOBOro cocTaBa MUKpoghnopbl 6Monpob KopHeBbIX
kaHamnoB B3fTbIX 4O U NOCJie NPOBeAEHNS UX Je3NH(EKLNHY.

Table 1. The dynamics of species composition root canal biosamples microbiome taken before and after their disinfection.

Mpynna 1 Mpynna 2 Mpynna 3
KonuyectBo 6Monpo6 =33 =32 =32
Bup / 6uonpoba oo nocne % no nocne % 0o nocne %
Bcero usonsartos 100 40 60,0 101 26 74,3 100 24 76,0
CTporuve aHa3po6bl U MUKpoa3apodunbl 33 13 60,6 32 6 81,3 32 7 78,1
Veillonella parvula 13 10 23,1 11 5 54,5 13 5 61,5
Propionibacterium acnes 5 0 0 6 0 0 5 0 0
Porphyromonas gingivalis 7 1 85,7 6 0 0 7 1 85,7
Aggregatibacter actinomycetemcomitans 5 2 60,0 6 1 83,3 4 1 75
Lactobacillus acidophilus 3 0 0 3 0 0 3 0 0
®PakynbTaTUBHbIE aHa3pPOObI 67 27 59,7 69 14 79,7 68 11 83,8
Enterococcus faecalis 21 16 23,8 19 7 63,2 20 6 70,0
Actinomyces naeslundii 7 0 0 6 0 0 8 0 0
Lacticaseibacillus rhamnosus 5 0 0 6 0 0 D) 0 0
Lactobacillus casei 6 0 0 7 0 0 5 0 0
Streptococcus sanguinis 5 0 0 9 1 88,9 7 0 0
Streptococcus mitis 7 0 0 8 0 0 8 0 0
Candida albicans 16 11 31,3 14 6 57,1 15 5) 66,7
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Takum obpasom, npoBeaeHne obpaboTkm KK conposo-
XOaeTcs BbIpaXXeHHbIM CHMKeHMeM KonmyecTBa Bugos MO
B pacueTe Ha 6uonpoby: no rpynne 1 Ha 60,1%; no rpynne 2
Ha 74,37% v no rpynne 3 Ha 76,04% (Kputepun ®pugmana,
p < 0,05) (tabnuua 2).

Mpn n3yyeHnn MmMKpoOHBLIX accoumaumii B Guonpobax
nony4yeHHbix Ao obpabotkun KK nokasaHo 3HauuTenbHoe
npeobnagaHue (bonee 80%) nonnMukpoOHbLIX accouma-
uun ¢ yyactuem Enterococcus faecalis, Candida albicans u
Veillonella parvula (tab. 1, 2).

Mocne o6paboTkm KK BbIsBNEHbI MEXIPYNNOBbIE pa3nu-
ymsa B yncne npob 6e3 BbiceBoB MO: rpynna 2 vs rpynna
1 6onbwe Ha 50,0% (x2 = 4,078; p = 0,044), rpynna 3 vs
rpynna 1 6onble Ha 57,1% (x2 = 6,583; p = 0,011) u rpynna
3 vs rpynna 2 6onbwe Ha 14,3% (x2 = 0,308; p = 0,579).
Mpwn atom o obpabotkn KK npobel 6e3 BoicesoB MO non-
HOCTbIO oTCcyTCcTBOBanNu (1ab. 2).

Mpn cpaBHEHMM [ONU MOHOMWKPOOHBIX MPO6 B3ATbIX
nocrne obpaboTkn KK cTtatnctnyeckn aHa4dmmMbix pasnuymnin
Mexay rpynnamu npu nonapHom cpaBHEHUU HE BbISIBNEHO
(p>0,05). OgHako B Xxo[e «BepPTUKANbHOro» aHanu3a BHY-
Tpu rpynn 8o u nocrne o6pa6oTkn KK BbissBNeHa cTatucTu-
YecKn 3HauMmas TeHAEHUMS K pOoCTy UX AOMMW: No rpynne
1 Ha 250% (x2 = 11,768; p = 0,001), no rpynne 2 Ha 367%
(x2 = 15,446; p = 0,001), no rpynne 3 Ha 500% (x2 = 15,850;
p =0,001) (Tab. 2).

Mpu conocTaBneHun Aonv NONMMUKPOGHbBIX Npob B3si-
Tbix nocne obpaboTkn KK nokasaHo, 4yto rpynna 1 vs rpynna
2unrpynna 1 vsrpynna 3 6onble Ha 116,7% (x2 = 5,281; p =
0,022), rpynna 2 vs rpynna 3 — cTaTUCTUYECKN 3HAYUMbIX
pa3nuuunin He BbisBreHo (x2 = 0,0; p = 1,0) (Tab. 2). B xone
«BEpTUKanbHOro» aHanuaa BHyTpu rpynn 4o u nocne obpa-
60Tk KK BbisiBneHa cTaTUCTUYECKN 3HaYMMast TEHOEHUUS
K cokpalyeHuto nx gonu: no rpynne 1 Ha 55,2% (x2 = 12,504;
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p =0,001), norpynne 2 Ha 79,31% (x2 = 32,9; p = 0,001) n no
rpynne 3 Ha 80% (x2 = 34,932; p = 0,001) (Tab. 2).

Ha ocHoBe nonyyeHHbIX AaHHbIX MOXHO caenaTb 3a-
KInoYeHne o ToM, YTO nocriefoBaTenbHas obpaboTka KK
3% pacTBopoMm runoxnoputa HaTtpusa 1 nposegeHve OOT
¢ poToceHcubunusaTopom «ANNOPUT®» 3HAUMTENBHO MO-
BbllaeT apdekTMBHOCTE Ae3nHpekummn cuctemsl KK npum
noBTopHOM JOJ1 NaUMEHTOB C AECTPYKTUBHLIMU (hopmMamu
XATT.

OBCYXOEHUE

Y naumeHToB C AecTpyKTUBHbIMU hopmamu XATlT kak go,
Tak 1 nocre nposeaeHns gesnHgekunn KK nepsoe paHro-
BO€ MEeCTO MO YacToTe BbigBneHus B 6uonpobax npuHag-
nexano Enterococcus faecalis, BTopoe — Candida albicans
n TpeTtbe — Veillonella parvula. MNpun atom fo o6pabotkm KK
nokasaHo 3HauuTenbHoe npeobnagaHve (bonee 80%) no-
NMMUKPOBHBIX accoumaumi ¢ ux ydactnem. Nepevmcnen-
Hble MO aBNAKTCS TUNUYHBIMU NPEACTABUTENSAMU MUKPO-
dnopel KK ¢ XATll, nx Hannyune accouummpyetcs ¢ Hebnaro-
NPUATHBIM UCXOAOM nepBuYHOro A1 [22, 23].

Mpn aHanuse nensaxa MO BblgeneHHbIX U3 6uonpob
rpynn 1-3 B3aTbIX 40 NoBTOpHOro AJ1 nokasaHo, 4YTo Aons
CTpOrMx aHaapoboB 1 MUKPOA3POMUIOB MO OTHOLLIEHMWIO K
dakynbTaTMBHBIM aHaapobam Bbiwe Ha 50,75%, 53,62% u
52,94%. Mony4yeHHoe pacnpepeneHne MO sBnseTcsa xa-
pakTepHbIM ANS NaUMEHTOB C 6EeCCUMNTOMHBIM TeYEHUEM
XAl n B page crnyyaeB CBsI3aHO € AedeKTaMn NePBUYHOIO
O [24].

Mpu aHanu3e no rpynne cTporux aHaspoboB U MUKPO-
a3podUIOoB: NEPBOE PAaHIOBOE MECTO BO BCEX Clyyas npu-
Hagnexano Veillonella parvula; BTopoe — Porphyromonas
gingivalis; TpeTbe, Kak NpaBuno, Aenunu ocTarnbHble Bbl-
peneHHble MO: Propionibacterium acnes, Aggregatibacter
actinomycetemcomitans, Lactobacillus acidophilus.

Tabnuya 2. Accounanyum MMKPOOPraHU3MoB U3 6uonpob KopHeBLIX KaHanoB, B % K o0Owemy yucny npob.
MpumeyaHue: Kputepun ®puamMaHa ucnonbL30Banm AN OLEHKN BHYTPUrPYNNOBBIX Pa3fnyui NpU MHOXECTBEHHOM
CpaBHEHMW 3aBUCUMbIX rpynn B guHamuke; Kputepuit Kpackenna-Yonnuca Ans oueHKM MeXrpynnoBbIX pa3nuumii
npu MHOXECTBEHHOM CpaBHeHMW He3aBUCUMBbIX Fpynn; npu p < 0,05 npuHMManack anbTepHaTMBHaA runoTesa
0 HanWy4MM CTaTUCTUYECKM 3HAYUMBIX pa3nuymii; npu p > 0,05, HyneBas runotesa 06 MX OTCYTCTBUM.

Table 2. Microorganisms associations from root canal biosamples, in % of the samples total number. Notes: Friedman's
test applied to assess intragroup differences in multiple comparisons of dependent groups over time; Kruskal-Wallis test
for assessing intergroup differences in multiple comparisons of independent groups; at p < 0.05, an alternative hypothesis
about the presence of statistically significant differences was accepted; at p > 0.05, the null hypothesis of their absence.

Bupg / 6uonpob6a Mpynna 1 Mpynna 2 Mpynna 3 .
Konun4yectBo 6Monpo6 n =33 n =32 n =32 Kpurepum Mupcona
[0 Ae3MHGEKLMN CUCTeMbl KOPHEBBIX KaHaroB
Hert BbiceBOB 0 0% 0 0% 0 0% abs
MOHOMUKPOGHbIE 4 12,12% 3 9,37% 2 6,25% abs
MonMukpobHbie 29 87,88% 29 90,63% 30 93,75% abs
CpenHee KOnNu4ecTBo BUAOB 303 316 313
Ha 6uonpoby ’ ' ’ Kputepuin dpmnamaHa
Me (Q1-Q3) 3(3-4) 3(3-4) 3(3-3,5)
Kpmep;//u?l Kpackenna- %2 = 16,0: df = 2; p = 0,0003
onnuca
nocrne Ae3avHMEKLUM CUCTEMbI KOPHEBBIX KaHaNoB
HeT BbiceBOB 6 18,18% 12 37,50% 14 43,75% | x2 =5,991; p = 0,073
MOHOMUKPOGHbIE 14 42,42% 14 43,75% 12 37,50% |x2=0,287;p=0,867
MonMMnKpoGHble 13 39,40% 6 18,75% 6 18,75% |x2 =4,850; p = 0,089
CpeHee KoNMHeCTBO BUAOB | 4 51, -0 0001 0,81; p=0,0001 0,75; p=0,0001 )
Ha 6uonpoby Kputepuin dpuamaHa
Me (Q1-Q3) 1(1-2) 1(0,001-1) 1(0,001-1)
KpMTep;//lPl Kpackenna- %2 =91 df = 2: p = 0,0106
‘onnuca
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Mo gaHHbIM nutepaTtypsbl Veillonella parvula npogyumpy-
eT BbICOKOMOJEKYNsipHble nonmcaxapuabl v ButamuH K, Ta-
Knm obpasom, ctumynupys poct Porphyromonas gingivalis
n pas3sutne GuonneHok [25]. MNMatoreHe3 nepuanmkanbHOM
naTonorum TecHo ceda3aH ¢ Porphyromonas gingivalis, naH-
Hbin MO nogaBnsieT MeCTHbIA UMMYHUTET POTOBOW MO0~
cTW, cTumMynupyet GuonneHkoobpasoBaHWe U NOALEPXKU-
BaeT TeYeHMEe XPOHMYECKOW BOCManuUTErNbHOW peakuuu
[26].

Mpn atom cpeau dakynbTaTUBHbLIX aHa’poboB: nep-
BOE paHroBoe MECTO BO BCEX Cryvasd npuHagnexano
Enterococcus faecalis; BTopoe — Candida albicans; Tpe-
Tbe — genunu Actinomyces naeslundii, Lacticaseibacillus
rhamnosus, Lactobacillus casei, Streptococcus sanguinis,
Streptococcus mitis.

Mo gaHHbIM NUTEepaTypbl, TPU BTOPUYHbBIX SHAOAOHTUYE-
CKMX UHpekumnax npeobnagatoT akynsTaTMBHble 1 06nn-
raTHble aHaapoOhl [5]. Mpu aTom Enterococcus faecalis siB-
nsieTca Hanbonee pacnpocTpaHeHHbIM MO npu BTOPUYHBIX
3HOO0J0HTMYECKUX MHekumax (33%) [27, 28]. Pag opyrux
nccnegoBaHU Takxe NMokasanu BbICOKYH [OM BbisiBre-
Hus Enterococcus faecalis (0T 29% po 77%) B cnyyae BTO-
PUYHbIX 3HAO4OHTUYECKNX MHdekuunn [1, 29].

CnepnyeT oTMeTUTb, YTo Enterococcus faecalis, ocobeH-
HOo B coveTaHun c Candida albicans 4acTo BbIABNSAT B
cnyyae pes3ncTeHTHbIX nHdekuni KK [30], TpygHOCTU € nx
anUMUHauUnen npenmyLlecTBeHHO obycroBneHsl obpaso-
BaHMeM B1MonneHoK ycTonymebix kK uppuradtam [31]. Hanu-
yne accounaumn Enterococcus faecalis w Candida albicans
B COYETaHMM C aHaTOMUYECKMMU OCOBEHHOCTSIMU CUCTEMBI
KK n pedektammn 3J1 cBsiIZ3aHO C HU3KOW 3PHDEKTUBHOCTLIO
CTaHO4apTHbIX NOAXOA0B K MOBTOPHOMY opTorpagHomy OJl
[32, 33].

B xone nccnepoBaHusa nokasaHo, 4To nocne obpaboTku
KK konuyecTBO BblgeneHHbix nsonaros MO B rpynnax 1-3
CTaTUCTMYECKM 3HAYMMO cokpaTtunock: Ha 60,0%, 74,3% wn
76,0%. Ha atom coHe gons cTpormx aHaapoboB 1 MUKPO-
aspodumnos B rpynnax 1-3 cHusmnack: Ha 60,6%, 81,3% un
78,1%. [ons Veillonella parvula cHuaunace: B rpynne 1 Ha
23,1%, B rpynne 2 Ha 54,5% v B rpynne 3 Ha 61,5%.

[ona dakynsTaTnBHBIX aHaspoboB Takxe cTaTucTuye-
CKM 3HA4YMMO cHM3unacb Ha 59,7%, 79,7% v 83,8%. Ocobbli
WHTEepec nNpeacTaBnseT To, YTo Aonda Enterococcus faecalis
cHuamnacb Ha 23,8%, 63,2% wn 70,0%. Oons Candida
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albicans Takxe cHusunacb Ha 31,3%, 57,1% wn 66,7%.
CnoOXHOCTb YHUYTOXEHUS rpaMoTpuLlaTenbHbix 6akTepui
c nomoulblo OOT 3akntoyaeTcs B TOM, 4YToObl obecneynTb
NMPOHWKHOBEHNE OTOCEeHCMBUnNmn3aTopa BHYTPb CTEHKM
GakTepnanbHOM KNeTkW, Npu 3TOM BHeLWHAs MembpaHa
rpaMmoTpuuaTenbHbiX 6akTepMin UrpaeT rmaBHYH porb B NX
YCTOMYMBOCTU K NPOTUBOMUKPOOHBLIM areHTam [34].

MpoBeneHne obpaboTkm KK conpoBoxaaeTcs Bblpa-
XKEHHbIM CHUXeHneM konuyecTtsa Bngos MO B pacueTe Ha
6uonpoby: no rpynne 1 Ha 60,1%; no rpynne 2 Ha 74,37%
n no rpynne 3 Ha 76,04%. MNMocne obpaboTkmn KK BhIsSBRE-
Hbl MEXTpynnoBble pa3nuyns B yncne npob 6e3 BbICEBOB
MO: rpynna 2 vs rpynna 1 6onblwe Ha 50,0%, rpynna 3 vs
rpynna 1 6onbwe Ha 57,1% v rpynna 3 vs rpynna 2 6onb-
we Ha 14,3%. MNMpun conocTaBneHmn 4onu NONMMUKPOBHBIX
npo6 B3ATbIX nocne obpaboTku KK nokasaHo, 4to rpynna 1
vs rpynna 2 v rpynna 1 vs rpynna 3 6onblwe Ha 116,7%, a
rpynna 2 vs rpynna 3 — cTaTUCTUYECKN 3HaYUMBbIX pasnu-
4ni He BbisiBneHo (p>0,05).

B xone «BepTuKanbHOro» aHanuMaa BHYTPUW rpynn o u
nocne o6paboTkm KK BbiIBNeHa cTaTMCTU4ECKU 3HaUnmasi
TeHAEeHUMS K cokpalleHuto nx gonu: no rpynne 1 Ha 55,2%,
no rpynne 2 Ha 79,31% v no rpynne 3 Ha 80%. OTmeyvaeTcs
TEHAEHUNS K HEKOTOPOMY NpeBanvMpoBaHmio 3 dEeKTUBHO-
ctn gesvHdekunm KK B rpynne 3, no OTHOLIEHMIO K rpynne
2, HecCMOTps Ha MCMonb3oBaHWEe OAMHAaKOBOrO MPOTOKO-
na pesvHdekumm KK. [JaHHble M3MEHEeHUA MOryT yKasbl-
BaTb Ha Hanuyue He OO0 KOHLAa M3yYeHHbIX 0COBeHHOCTEeNn
BNuaHuA npenaparta K «Revident» Ha UMMYyHHbIN cTaTyc
nepuogoHTanbHon obnactu. Tem He meHee, Npu conocTas-
nexHumn ceoncts K no psay nutepaTypHbIX NCTOYHUKOB C
nonyyYeHHbIMY B paboTe AaHHbIMU HaWAeHbl yTOMUHAHUS O
ee bakTepuocTaTuiyeckom BnusiHum [35, 36].
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CpaBHMTenbHasa mopdomeTpunyeckasn
XapaKTepuncTnka pabouein noBepxHOCTU
SHAOAOHTNYECKNX POTALLNOHHDbIX HUKEeJ1b-
TAUTAHOBbIX MHCTPYMEHTOB nocjie MaKCMMaNbHOWN

LUKNNYeCKON HarpysKu
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Pe3lome:

Llenb. MopdomeTprnueckun aHanma paboymx NOBEPXHOCTEN SHAOLOHTUYECKUX BpaLLALINXCH HUKENb-TUTAHOBbLIX
WHCTPYMEHTOB.

Mamepuasbi u MemoOdsi. NMpoaHanM3anpoBaH XMMUYECKUIN coCTaB, M3nveckme CBOMCTBA TPEX BUOOB S3HAOOOHTUYECKNX
BpaLLaIoLLMXCA HUKENb-TUTAHOBLIX MHCTPYMEHTOB F2 pa3snuyHbix Tunos: npotennepsl Universal (PTu, Dentsply, Maillefer,
Ballaigues, LLBeiiuapus), ynetpatennepsl Ultrataper (Eurofile, leHbwkeHb, Kutan) n cynepdannsl (Superfile, Eurofile,
LeHbwkeHb, KuTtan), a Takxe npoBedeHa oLeHKa 3HA040HTMYecKom 0b6paboTkm 75 aHA06NoKOoB.

Pe3ynbmamesi. BgaHHOM uccnegoBaHumM Nokas3aHo, YTo SHAOAOHTUYECKME POTALUOHHbIE MIHCTPYMEHTbI UMEKT Pa3nunyHbIi
XUMUYECKUIN cCoCTaB M HEO4HOPOAHOCTb cnnaBa. BbisiBneHo cpegHee conocTaBMMoe NPOLEHTHOE CoaepXaHue TuTaHa u
HUKensa B uccnegyembix obpasuax cnnasoB. KauecTBo sHA0OO0OHTMYECKOM 00paboTku kaHanoB 3HA0O0KOB pPa3nMYHbIMU
BpaLLaOWNMUNCA HUKENb-TUTAHOBBIMU WMHCTPYMEHTAMM TakXe COMOCTaBUMO Mexay cobor m oTBevaeT 3afaHHbIM
KPUTEPUAM.

Bbigodebl. TpoBeaeHHbIN MOPGOMETPUYECKUI aHaNn3 BbIABUIT Pa3HOCTb CTPYKTYpPbl CriaBa MeTannoB NpoTennepoB
F2, npu conoctaBumom mexay cobon copepxaHun Hukensa (46-52%) n tutaHa (38-41%). CopepxaHue 4MCTOro
HWKENb-TUTAHOBOrO CnraBa no nepudepun aHAOAOHTUYECKOro MHCTPyMeHTa B npoTennepax Universal obecneumBaioT
BbICOKYI0 PEXYLLYH CNOCOBHOCTb rpaHeit. MonyyeHHble AaHHbIe O Pa3NIMYHON YCTONUYUBOCTY K LIMKITMYECKMM Harpy3kam
HeobXxo0aAUMO yuYnTbiBaTh NPY SHAOLOHTUYECKOM NEYEHNN MHOTOKOPHEBBIX 3y60B. AHanu3 CTPYKTypbl HUKENb-TUTAHOBOIO
cnnaBa ykasblBaeT Ha npeaonpenenéHHoCTb pas3BUTUS (OPaKTypbl MHCTPYMEHTa NpU ANMTENbHOM MCMOMNb30BaHUN U
HeoOX0ANMMOCTM YYETa LMKIOB paboTbl 3HAOAOHTMYECKOrO POTALMOHHOIO MHCTPYMEHTA.

KniouyeBble crnoBa: 3HOOAOHTUYECKOE NleYeHne, BpalLaloWnACa HUKENb-TUTAHOBbIA WUHCTPYMEHT, HUKENb-TUTAHOBbIV
cnnase, npoTennep.

CraTtbs noctynuna: 10.12.2021; ucnpaBnena: 13.02.2022; npunaTa: 15.02.2022.

KoHdnukTt uHTtepecoB: CunuvH A.B. aBnsieTca uneHoMm peaakuMoHHOM KONnernn, oaHako, BNusiHue 6uino HUBENMpoBaHO
B MpoLecce ABOWHOrO Cenoro peLeH3npoBaHms.

BnarogapHocTu: ®nMHaHcMpoBaHWe N UHAMBUAYaNbHbIE GriarogapHoOCTV ANS AeKNapupoBaHUS OTCYTCTBYHOT.
Ona untnpoBaHusa: Jombposckas HO.A., MagepuHa T.0., BeHken K.A., Nlybckas E.1O., CunuH A.B. CpaBHuTenbHas
MopdomeTpuyeckas xapaktepuctuka paboyenl NOBEPXHOCTU 3HOOOAOHTUYECKUX POTALMOHHBIX HUKENb-TUTAHOBbIX

WHCTPYMEHTOB NOCe MakCcMMarnbHON LIMKNNYECKON Harpy3kun. QHaoaoHTus today. 2022; 20(1):12-19. DOI: 10.36377/1726-
7242-2022-20-1-12-19.

Comparative morphometric characteristics
of the working surface of endodontic rotary
nickel-titanium instruments after maximum
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Aim. Is the morphometric analysis of the working surfaces of endodontic rotating nickel-titanium instruments.

Materials and methods. The chemical composition and physical properties of the three types of endodontic rotating nickel-
titanium F2 instruments have been analyzed: proptaper Universal (PTu, Dentsply, Maillefer, Ballaigues, Switzeland),
Ultrataper (Eurofile, China) and Superfile (Eurofile, China) protapers. The evaluation of endodontic treatment of 75
endoblocks was also carried out.

Results. The research work shows that endodontic rotary instruments have both different chemical composition and
heterogeneity of the alloy. The average comparable percentage of titanium and nickel in the studied alloy samples has been
revealed. The quality of endodontic treatment of the endoblocks’ channels with various rotating nickel-titanium instruments
is also comparable and meets the specified criteria.

Conclusion. The morphometric analysis has revealed a difference in the structure of the metal alloy of the F2 protapers,
with a comparable content of nickel (46-52%) and titanium (38-41%). The content of pure nickel-titanium alloy along the
periphery of the endodontic instrument in Universal protapers ensures high cutting ability of the faces. The obtained data
on different resistance to cyclic loads should be taken into account in the endodontic treatment of multi-root teeth. The
analysis of the structure of the nickel-titanium alloy indicates the predetermination of the development of the tool’s fracture

with prolonged use and the need to take into account the cycles of the endodontic rotary tool.

Keywords: endodontic treatment, rotating nickel-titanium instrument, nickel-titanium alloy, protaper.
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AKTYAINNIbHOCTb

Mcnonb3oBaHve BpalaloWMXCsd  HUKENb-TUTAHOBbIX
9HOOAOHTUYECKUX WHCTpPYMeHTOB: npoTtennepoB (PTu,
Dentsply, Maillefer, Ballaigues, LlBenuapus), ynerpartem-
nepos (Ultrataper Eurofile, LleHbuyxeHb, Kutan) n cynep-
dannos (Superfile, Eurofile, LUeHbwkeHb, Kntait) ssnsetca
LLUMPOKO pacnpoCTPaHEHHOW NPaKTUKOM KNMHUYECKOW Aesi-
TeNbHOCTU Bpada-ctomartosnora [1-3, 5, 12].

Pesynbratbl uccnegoBaHuWi LMKIMYECKOW YCTanocTu
BpaLlaloLwerocs HUKENb-TUTAHOBOIO 3HAOLOHTUYECKOro
WHCTPYMEHTa MOo3BONSET Bpayy-CTOMATONOry ocyLllecT-
BNATb BbIOOP MHCTPYMEHTAPUS NpuU pEeLUEHUN pasHbIX KNu-
Hu4eckux 3agadv [4-7, 11, 12].

Mo paHHbBIM NUTEepaTypHbIX UCTOYHWKOB M3yYeHue Mo-
BEPXHOCTEN 3HOOOOHTUYECKOTO MHCTPyMEHTapusi Bpallia-
IOLLMXCHA HUKENb-TUTAHOBBLIX MHCTPYMEHTOB, B YaCTHOCTU
npoTennepoB, 3aHMMaeT BeayLlee MECTO B COBPEMEHHOMN
3HOOAOHTUYECKOW npakTuke [5, 6, 10, 12, 15].

XOTs Bpawanwmecs HUKENb-TUTAHOBbIE UHCTPYMEHTbI
MMEIOT NPEBOCXOAHYH MMAaAKOCTb MOBEPXHOCTU U YCTONYM-
BOCTb K LIMKITMYECKOM YCTanocTn oT HanpsXXeHus, BbI3BaH-
HOW MeXaHW4YeCKOW Harpy3kom 1 CUron TpeHus, UMetoT Be-
pPOSITHOCTb Nepenoma MHcTpymeHTa o 20% [5, 13, 15].

Takum o6pas3oM, NMOHWMaHWE BIUSIHUS MEXaHU4EeCKUX
Harpy3ok Ha pabouyve MNOBEPXHOCTU HUKENb-TUTAHOBbIX
BpaLLaKLWMXCA WUHCTPYMEHTOB MOXET [OaTb MOMe3Hy
NpaKkTU4eCcKy NHPOPMALMIO C TOYKU 3peHmns 0Opa3oBaHus
NMOBEPXHOCTHbIX AeEKTOB M KNMHUYEeCKo 6e3onacHoCTu
[2, 3, 9-11, 15].

LENb UCCINNEOOBAHUA

MopdomeTpuyeckmii aHanna paboymx MNOBEPXHOCTEN
pasnuyHbIX BUMAOB MPOTEWNEPOB MNOCME MOMYyYEHUSs UMK
MaKCUMarbHbIX LIUKITMYECKUM Harpys3ok.

MATEPUATNDbI U METO[bI

[MpoaHanuanpoBaH XMMWYECKNUA cOcCTaB WU dusnde-
CKMe CBOWCTBa TPEX BUAOB MAaLLUMHHBIX WHCTPYMEHTOB
F2 pasnuyHbix Tunos: npotennepos Universasl (PTu,

Dentsply, Maillefer, Ballaigues, LlBenuapus), ynstpaneu-
nep (Ultrataper, Eurofile, LUeHbYxeHb, Kutan) n cynepdann
(Superfile, Eurofile, lleHbuwxeHb, Kntan). HoBbI MHCTPY-
MEHT n3Bnekancs n3 6amMcTepHon ynakoBKU, aBTOKMaBMpO-
BaHUWIO He noaBeprarncs.

Mo cTaHpapTHOM MmeToAnKe paboTbl C HUKENb-TUTAHOBI-
MU POTaAUNOHHLIMU MHCTPpyMeHTamu (PTu) — oGpaboTaHbl
aHpobnokn (Endo-Training-Bloc) B konuyecTBe 75 WwTyK C
nomouwbto aHgomotopa «VDW Silver» oo MomeHTa oTno-
Ma MHCTPYMEHTa O4HWM onepatopoM B TeveHue 10 gHen.
Brnokn 6biny pasgeneHbl Ha Tpu rpynnbl cpaBHeHUs: 25
3HgobnokoB obpaboTaHo npoTennepammn Universal (PTu,
Dentsply, Maillefer, Ballaigues, LBenuapus), 25 aHgo6no-
koB — yneTtpanennepamu (Ultrataper, Eurofile, LUeHbuxeHb,
Kutawn) n 25 6nokoB — cynepcannamu (Superfile, Eurofile,
LUeHbuxeHb, Kutan).

[Ons kaxgoro aHOOAOHTMYECKOro 6rioka 6bin copmm-
poOBaH anvKarbHbI YyNnop C MOMOLLbI PYYHbIX K-chalrinoB
anametpom 6, 8, 10 n 15. MaLmHHble annbl uCnonb3oBa-
nucb nocnepoBartensbHo SX, S1, S2, F1, F2, F3. BeoanMbim
B KaHan pOTaUMOHHBIM HUKEMNb-TUTAHOBLIM WMHCTPYMEH-
TOM BbINOJTHANOCh 3 — 5 MACCUMBHbIX KIOLWMX OBVKEHUN
B anukanbHOM HanpasrieHuun, Npu OOCTMXEeHUU pabouen
ONVHbI Bpallawwuines dgann HesamennutenbHO n3Bneka-
nu 13 KaHana aHgobnoka.

Mocne kaxgoro channa npoeoannack nppurauusa KkaHa-
na aHpobnoka 3,25% pacTBOpOM rMnoxXnopuTOM HaTpus,
B kadecTBe 3HaonybpukaHTa ucnonb3oBancsa renb 17%
OMTA. Kputepusimu kavectBa 06paboTku CTeHOK 3HA0OMOo-
Ka 9BNAnucb — popma KaHana B Buae yCe4EHHOro KoHyca,
rmagkocTb CTEHOK, UPPUraLMOHHbIA PacTBOP He BbIXOAWI
3a npefenbl anvkanbHOro 0TBEPCTUSA U3-3a chopMmUpoOBaH-
Horo ynopa [1].

OueHka pes3ynbTaToB OCYLLEeCTBNSANACb C MOMOLLbLO
HaCTOMbHOIO CKAHMPYIOLWEro 3fEeKTPOHHOIO0 MUKPOCKO-
na TM3000, c pexumom HuU3KOro Bakyyma, 6e3 npeasa-
puTenbHOro HanbineHusi. MNpubop ocHalleH npucTaBkon
3HeproamcnepcnoHHoro mnkpoaHanmsa OXFORD. Ha kax-
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Puc. 1. Koppenauua xumm4eckoro coctaBa 0T BepOATHOCTH NONIOMKM F2,
Fig. 1. Correlation of chemical composition from the probability of breakdown F2.

OOM MHCTPYMEHTE MCCrefoBanucb 5 Toyek NOBEpPXHOCTH
otnoma npotennepos Universal (PTu, Dentsply, Maillefer,
Ballaigues, LWBenuapus), ynbrpatennepos (Ultrataper,
Eurofile, lWWeHbwkeHb, Kutan) u cynepdannos (Superfile,
Eurofile, LeHbwkeHb, Kutan).

B TeueHue 20 cekyHn ocyuiectBnancs cbop AaHHbIX,
Janee nposogunacb crtatuyeckas obpaboTka pesynb-
TaToOB Ka4eCTBEHHOrO N KONUMYECTBEHHOro aHanusa c uc-
nons3oBaHnemM moaudpuumposaHHoro anroputma Knuda-
Jlopumepa, BkNntovas 3agaHHble onepaTtopom k-daktopbl,
cTpounack guarpamMmma pacnpeneneHus XMMmn4eckumx ane-
MEHTOB, BbISIBIEHHbIX MPY CKAHMPOBAHUM NOBEPXHOCTUN 06-
pasua, 3Ha4yeHUs Bbipaxanucb B npoueHTax. [Ana oueHku
KOppensauuin YacToTbl MOMIOMOK B 3aBUCUMOCTHM OT XUMU4e-
ckoro coctaBa F2 npoBefeH mMaTpuyHbIN aHanu3 ¢ pac4ye-
ToM KoadppumumeHTa MNupcora.

doTorpadupoBaHme oCyLEeCTBNANOCH C MOMOLLbIO CTe-
peomukpockona Leica M205 C (Leica, l'epmanusga, 2007),
KOTOpbI UMeeT NporpaMmMHbI MOgyb MynbTUGOKaNbHON
PEKOHCTPYKLMKN, YTO Aano BO3MOXHOCTb NOMy4YnTb poTO-
rpacum ¢ 6onbLion rmybuHon okyca.

OueHuBanocb ka4ecTBO 3HAOAOHTMYECKOW 06paboTkum
kaHana aHAobnoka, a Takxke npoBoAanscs MmopdomeTpuye-
CKMUI aHanu3 pexyLinmx rpaHen n obnactu pakTypbl HU-
KeNb-TUTAHOBOTO MHCTPYMEHTA.

PE3YJNbTATbI

MakcumanbHasa nnactuyeckaa gedopmauunsa u paspy-
weHue cynepdanna (Eurofile, LWeHbuxeHb, Kutan) npo-
nsowrno Ha 20 aHgobnoke, ynetpatennepa (Eurofile, LeHb-
wkeHb, Kutan) — Ha 10 aHgobnoke, npoTtennepa Universal
(PTu, Dentsply, Maillefer, Ballaigues, LBenuapus) — Ha 5
aHpobnoke. Taknm o6pa3om, NPOLEHT MOMOMOK WMHCTPY-
meHTa F2 npoTterinepos Universal coctaBun 20%, ynetpa-
nennepoB — 12%, cynepcdarinos — 4% oT obwiero konuye-
CTBa CIMIOMaHHbIX 93HOOAOHTMYECKNX (PanIoB, YTO coBnaaa-
€T C AaHHbIMY NUTEePaTypPHbIX UCTOYHUKOB [5, 13, 15].

3HayeHne koadpduumeHTa MupcoHa gns Hukens — 0,126
n TutaHa 0,054 B obnacTtu pabouer rpaHy SHAOAOHTUYECKO-
ro MHCTpyMeHTa F2 ykasblBaeT Ha NIMHENHYO 3aBUCMMOCTb

dndodoHmusna
— T

Puc. 2. Nuuna Puc. 3. ®parmeHT BepXyLLIKN UHCTPYMEHTa
¢pakTypbl cynepdaiin F2, 3aknuHeHHOro B npouecce
cynepdanna. 3HAO0AOHTUYECKOW 00PabOTKM.
¥B. 2.

Fig. 3. Fragment of the superfile F2 tool’s

Fig. 2. Superfile’s
Fracture Line. Ext. 2.

tip jammed during the endodontic
treatment.

oT MOBbILLEHHOW
KOHLEHTpaumMmn aTux
MeTannoBs Ha yse-
nuyeHve BEpPOAT-
HOCTM OTNOMa KOH-
yska  rpotewnepa
(p < 0,05). Ha gna-
rpamme (Puc. 1) ot-
paxeHa koppenauus
XMMUYeCcKoro cocTa-
Ba BpaLjaloLerocs
HVKENb-TUTAaHOBOIO
WNHCTPYMEeHTa
OT YCTOMYMBOCTU K

MaKCUMarbHON LIMKITNYECKOWN Harpyske.

Cynepdann (Superfile, Eurofile, LleHbWwkeHb, Kutan). Ha
PVCYHKe 2 NpeacTaBreH cpes3 CIIOMaBLUErocst HUKeNb-TUTaHo-
BOro MHCTpPyMeHTa F2, nocne nony4eHHOW LMKINYECKON Ha-
rPy3Kun, KOTOPbLIN reoMeTpuydeckn npeacrasnsaeT gopmy Tpe-
yronbHWKa, BUAHa HEOOAHOPOAHAsA CTPYKTYpa NHCTPYMEHTA.

Ha pucyHke 4 npegcraBneHa noBepxXHOCTb POTALMOH-
HOrO HUWKENb-TUTAHOBOrO MHCTPYMEHTa UMeeT nonepey-

Puc. 4. NoBepxHOCTb
cynepdaiina F2. YB. 60.

Fo  Fig. 4. Superfile’s F2 surface. Ext. 60.
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Puc. 5. Mukpockonuuyeckas cTpykTypa HUKenb-TUTaHoBOro cnnasa. YB. 1800.

Fig. 5. Microscopic structure of nickel-titanium alloy. Ext. 1800.

UccnepgoBanua | Scientific researches ‘ 15

I Ful Scale 6365 cts Cursor: 0.000

Puc. 6. 'paHb 3HAO[OHTUYECKOTO

£

Tabnuuya 1. XuMUYeCcKui cocTaB 3N1eMEHTOB
pexylero kpas cynepdanna.
Table 1. Chemical composition of the elements
of the superfile’s cutting edge.

Element Weight % Weight % o Atomic %
Carbon 22.485 0.311 52.982
Oxygen 4.678 0.272 8.275
Aluminum 0.352 0.034 0.369
Titanium 31.560 0.216 18.647
Nickel 40.925 0.288 19.728

Tabnuya 2. Xumnyeckuit coctas rnobyn
ceporo LBeTa B CTPyKType cynepdanna.

Table 2. Chemical composition of gray

globules in the superfile’s structure.

Element Weight % Weight % o Atomic %
Carbon 2.134 0.239 8.848

Titanium 42.557 0.247 44.241
Nickel 55.309 0.267 46.911

Tabrnuya 3. XMMMYeckui cocTaB BKMOYEHUN
B CTPYKTYype cynepdaiina.
Table 3. Chemical composition of inclusions
in the superfile’s structure.

Element Weight % Weight % o Atomic %
Carbon 8.644 0.373 29.543

Aluminum 0.255 0.054 0.388
Silicon 0.165 0.050 0.241

Titanium 39.578 0.256 33.919
Nickel 51.359 0.305 35.910

HYH MCYEPYEHHOCTb, AedeKTbl CTPYKTYpbl B BUAE MOP U
yrny6neHun pasnuyHon gopmel. OTNom npousoLlen nocne
MaKCMMarbHON LMKNINYECKOW Harpysku npu obpaboTke 20
no cyeTy aHOo6GnoOKa.

Mukpockonuyecku cTpyktypa metanna (Puc. 5) nmeet

dopmy cepbix rnobyn meTtanna, pasmep KoTopbiX NpuMep-
HO oAUHaKOB (1-5 MKM), MeXAy HUMW BU3yanunanpyoTcs no-
nocobl 6onee cBETNOro OTTEHKa. Takxe BUOHbI BKIIOYEHUSA
nprvMecen YepHoro LBeTa.

XUMUNYeCKNii 3HeproanCcrepCrMOoHHbIR aHann3 NoBepXHo-
CTW OT/IOMa BbISIBUN BbICOKOE codepxaHue TutaHa 25% u
Hukens 20%, a Takxe HanMyna aToMOB KMcrnopoga u npu-
mMeceW cepbl, ocdopa, Kanbums, HaTpus B CrnegoBbIX KO-
nuyecTBax.

AHanu3 rpaHn pexyLlero HMKenb-TUTaHOBOro WHCTPY-
MeHTa BbISIBUN 3HAYUTENbHOE cofepXXaHue aToMoB yrre-
poaa, oboralleHne KOTOpbIMU MPOUCXOANT B COOTBETCTBUM
C MeToAMKOM KOBKM MeTanna (tabnuua 1).

AHanua rnobyn ceporo uBeTa nokasa crnefyoLwumn pe-
3yneTaTt 42,6% TutaHa n 55,3 % Hukens (tabnuua 2).

Volume 20,

MHCTpYMeHTa. ¥B.4000.

Fig. 6. The facet of an endodontic
instrument. Ext. 4000.

Puc. 7. MukpocTpykTypa
HUKeNb-TUTaHOBOro
MHCTpyMeHTa. ¥B.2000.

Fig. 7. Microstructure of
nickel-titanium tools. Ext. 2000.

Puc. 8. BknioyeHus B CTPYKTypy
HUKENb-TUTaHOBOTO Crna.a.
¥B.1000

Fig. 8. Inclusions in the structure
of nickel-titanium alloy. Ext. 1000.

Puc. 9. Npotenenp Universal

Puc. 10. ®parmeHT npoTennepa

F2.YB.2 Universal F2 B ango6noke.
Fig. 9. Protaper Universal F2.  Fig. 710. Fragment of Universal F2
Ext. 2. protaper in the endoblock.

MccnepoBaHue Bkntove-
HWIA Mokasano, YTO OHW Ha
39,6% cocTtoaT M3 TUTaHa
n Ha 51,4% — n3 Hukensa. B
cocTaBe BKIOYeHUA obHa-
py>XeHbl aTOMbl antoOMUHUSA
N KPEMHUA B CIEe0BbIX KO-
nunyectBax (Tabnuua 3).

AHanu3 w”3 pasnuyHbIX
obnacTtelit oTnoma noBepx-
HOCTU WHCTPYMEHTa Bbl-
SIBUN coOAepXaHWe Hukens
pasnuyHoe  cogepxaHue
Hukens ot 40 no 44% v Tu-
TaHa o1 31 oo 34%.

Ha pucyHke 11 BuAHbI gedeKkTbl NOBEPXHOCTU, NOSBUB-
lMecst nocre WCNonb30BaHUS MNpU  3HOAOLOHTUYECKOM
nevyeHun, Buge nop M OTCNOEHUN MOBEPXHOCTHOrO CIOS.
Takxxe oTMevaeTcs nonepeyvHasi UCYHEePUYEHHOCTb pernbeda
Hapy>HOro crosi MeTanna.

Ha ropusoHTanbHom cpese (Puc. 12) HapyxHbIn cron
BMU3yaribHO OTNMYAETCS OT BHYTPEHHEero crnos Gonbunm
cofepxaHnem Nop v BKIKYEHUN.

Bua pexyluen rpaHn MIHCTPyMeHTa pucyHke 13, Beipabo-
TaBLUEro MakCMMarnbHO BO3MOXHO KONIMYECTBO POTALMOH-

no. 1/2022 | Endodontics
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Puc. 11. lNoBepxHoCTb
npotennepa Universal F2
nocne ncnonb3oBaHus. YB.60.

Fig. 11. Surface of Protaper
Universal F2 after use. Ext. 60.
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Puc. 12. I'lnnus otnoma
npoteiinepa Universal F2. ¥YB. 150.

Fig. 12. Break line of Protaper
Universal F2. Ext. 150.

Puc. 15. BokoBas rpaHb
¢parmeHTa npotelinepa
Universal. ¥B. 150.

109241 20019 XXV VDM R4 ED WO

Puc. 13. I'paHb npoTeiinepa
Universal F2. YB. 800.

Fig. 13. Face of Protaper
Universal F2. Ext. 800.

Fig. 15. The side face
of Universal Protaper’s
fragment. Ext. 150.

HbIX LIMKMOB 1 NoABeprileecs nnactnyeckon gedopmamm
nocne obpaboTkn 5 no cyeTy kaHana.

Ha pucyHkax 13 n 14 npefcrtaBneHa pasnuyHas CTpyk-
Typa CrnoéB MHCTpyMeHTa. [lanee npoBeAeH XMMUYECKNUiA
aHanu3 rpaHuubl Mexay BHYTPEHHUM WM HapyXXHbIM Cnos-
mu. OTmMeueHo cogepxanue 33,7% Tutana v 43,4% Hukens
B Hapy>KHOM Crioe.

AHanuM3 BKMOYEHUI nokasan AocTaTO4YHO OOnbLUOoW
CMEKTP XMMMUYECKMX 3NEeMEHTOB, 4TO, Oe3ycrnoBHO, cKa-
3blBAETCA Ha YCTOMYMBOCTU K LIMKIIMYECKUM Harpyskam.
BmecTe ¢ TemM, MOPpHOMETPUYECKMIA aHANMM3 U Pa3NUYHbIX
TOYKax MOBEPXHOCTWU ppakTypbl MHCTPYMEHTa Mokasan
HEOQHOPOAHOCTb XMMUYECKOW CTPYKTYPbl C BbICOKMM CO-
nepxaHnem Hukens 50,4% n 39,3% TutaHa (Tabnuua 4).

OHeproancnepcroHHbIV aHann3 gaHHOW MOBEPXHOCTU
yKasblBaeT Ha BbICOKOE cofepxaHue Hukens 42% u TutaHa
57% B BMae 4ncToro cnnasa 6e3 npumecen (Tabnuua 5).

Ha pucyHkax 16, 17, 18 npeacTtaBneH poTaunMoOHHbIN HU-
Kenb-TUTaHOBLIV ynbTpaTtennep F2. B obnactu dpakTypbl
WUHCTPYMEHT MMEET TPEYronbHyto hopMy ceveHus.

Mukpockonuyeckn Ha pucyHke 19 BbIABNSIOTCA MHOXe-
CTBEHHble AedeKkTbl paboyelt NMOBEPXHOCTU MHCTPYMEHTA,
dpakTypa npomsoLuna nocrie MakCuMarnbHON LIMKINYECKON
Harpysku npu obpaboTke no cyety 10 kaHana.

Mukpockonuyeckn Ha mecTte pakTypbl BUAHbI MOMOCHI
mMeTannos 6enoro n ceporo LBETOB, rMobynbl OTCYTCTBYIOT,
BM3yanu3npyloTCcs BKOYEHNUS] YEPHOTO LiBETa.

Ha pucyHkax 19 n 20 oTpaxkeHa CTpyKkTypa MHCTPYMEH-
Ta U3 HUKENb-TUTAHOBOrO Crnrasa, NPOBeAEH XMMUYECKNIA
9HEpProAMCNEePCUOHHBIA aHanu3 pasnuyHbIX YYacTKOB Ha
NUHUK oTrnoma (Tab.6).

BbisBneHa HepaBHOMEPHOCTb pacnpefeneHns atoMoB
TUTaHa W HUKENS, a TakXe LUMPOKUA CMEeKTP XMMUYECKUX
3anemMeHTOB B obnacTu BKIOYEHWIA: yrnepoa, KUCMOpPOA,
anioMUHUIA, KPEMHWIA, cepa, KanbLWiA, Xene3o U LMHK (Ta-
6nvua 7).

Bmecte ¢ Tem obnacTtu, npunerawoLwme K BKITHOYEHU-
SIM, cofepXaT AOCTaTOYHOe KOnMyecTBO TuTaHa 42,2% wn
51,9% Hukens.

Puc. 16.

Ful Scale 9386 cts Cursor: 0.000
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YnbTpateinep

F2.YB. 2.

Ultrataper F2.
Ext. 2.

Fig. 16.

169-241_30013

202000123 1223 H  D11.7x60

Puc. 18. MakpocTpykTypa

BWTKOB ynbTpatelinepa F2. YB. 60.

Fig. 18. Macrostructure

of Ultrata

per F2. Ext. 60.

Yactu npotennepa Universal.

Puc. 14. FpaHuLa BHYTPEHHErO M HapYXHOro CNoéB MHCTpyMeHTa. YB. 4000.
Fig. 14. Boundary of the tool’s inner and outer layers. Ext. 4000.

Puc. 17. ®parmeHT
yneTpaneiinepa F2 B aHgoGnoke.

Fig. 17. Fragment of Ultrataper
F2 in the endoblock.

1mm  169-241_30019

2020/01/23

500 200 um

Puc. 19. Paboyas noBepxHOCTH

rpanu ynbtpateinepa F2. YB. 500.

Fig. 19. The working surface of
the face of Ultrataper F2. Ext. 500.

Tabnuya 4. XuMnNYecKkun cocTaB LeHTpanbHON

Table 4. Chemical composition of the

central part of Protaper Universal.

Element Weight % Weight % o Atomic %
Carbon 9.629 0.413 32.007

Aluminum 0.409 0.062 0.605
Silicon 0.251 0.056 0.357

Titanium 39.275 0.303 32.734
Nickel 50.436 0.359 34.297

Tabnuya 5. XuMuveckuii coctaB nepudepuyeckoit YacTu
npoternepa Universal.

Table 5. Chemical composition of the peripheral part of Protaper

Universal.
Element Weight % Weight % o Atomic %
Titanium 42.907 0.533 47.947
Nickel 57.093 0.533 52.053

Tabnuya 6. XuMuyeckuii coctaB nepudepruyeckon Yactu
yneTpatennepa.

Table 6. Chemical composition of the peripheral part of Ultrataper.

Element Weight % Weight % o Atomic %
Carbon 6.432 0.318 23.438

Titanium 40.447 0.236 36.959
Nickel 53.121 0.274 39.602

3udodowmun | Ton 20, N@ 1/2022
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Puc. 20. Ctpyktypa ynbTpatennepa F2. Ys. 2000.
Fig. 20. Ultrataper F2 structure. Ext. 2000.

Tabrnuya 7. XAMUYECKUIA COCTaB LIeHTpaNbHOM YacTh
ynbTpaTtennepa, npunerarwwuii K BKIOYEHUAM.

Table 7. Chemical composition of the central part
of Ultrataper adjacent to the inclusions.

Element Weight % Weight % o Atomic %
Carbon 5.500 0.394 20.456

Aluminum 0.234 0.063 0.387
Silicon 0.228 0.061 0.363

Titanium 42.145 0.316 39.307
Nickel 51.894 0.355 39.488

Puc. 22. 3ugobnok,
obpaboTaHHbIi cynepdannamu.

Puc. 23. 3up06n0K,
obpaboTaHHbIN npoTelinepamu
Universal.

Fig. 23. Endoblock treated with
Universal protapers.

Fig. 22. Endoblock
treated with superfiles.

KayecTtBO aHOoooOHTUYE-
ckoi obpaboTkum KaHanoB
3HO06MOKOB pasnMyHbiMK  BpaLLaloWUMUCS  HUKENb-TU-
TaHOBbIMW WMHCTPYMEHTaMK COMOCTaBMMO Mexady cobow,
nokasaHo Ha pucyHkax 21, 22, 23 n oTBevaeT 3agaHHbIM
KpUTEPUSIM.

OBCYXOEHUE

Mo AaHHbIM pas3nUYHbIX MUTEpPaTypPHbIX NCTOYHUKOB, WH-
CTPYMEHTbI U3 HUKENb-TUTAHOBOTO CMasa Cc cogepXaHmem
55% tnTana n 60% Hukensa nsrotaBnMBaloT Ppes3epoBaHn-
€M, MOCKOITbKY HEBO3MOXHO A0OUTbLCS NepMaHeHTHOW ae-
dopMaunm nyTem KpyyeHus [2].

BaxHbIMW CBOMCTBaMN HUKENb-TUTAHOBLIX CMABOB SAB-
NATCA HU3KUIA n3rndarwmmn MomeHT, obecrnevmsatoLmni
BbICOKY0 TMOKOCTb MHCTPYMEHTOB, U HU3KUA MOAYIb ana-
CTMYHOCTH, BbipaxatoLwmics B «addekte naMmatn opmbi»
[3, 4].

Bbibop MHCTpymMeHTa ANs JaHHOro uccnegosaHms oby-
CNOBIEH BbICOKOM MOMYNSIPHOCTBLIO Yy NMPaKTUKYOLWMX Bpa-
yen Ha KnvHuyYeckom npuéme [12]. MossiBneHne HUKeNb-Tu-
T@HOBOrO CMfaBa B 3HAOJO0HTUM 3HAYUTENBHO pacLUMpUio
BO3MOXXHOCTWU MexaHu4yeckon obpaboTkm kaHana rmbkum
WHCTPYMEHTOM ¢ namsaTtbio dopmbl [11,15]. OgHako, no
OaHHbIM NuTepaTypbl Pa3fMyHbIX UCTOYHUKOB, PUCKWN BO3-
HUKHOBEHWS OCITOXXHEHWN NPW NCMOSb30BaHNUN AaHHbIX VH-
cTpymMeHTOB cocTaBnsoT oT 3 go 20% [3, 5, 6, 7]. B paHee
npoBefeHHbIX uccneposaHmax [1, 9] BeisBneH 6omnbLIMRA

Volume 20, no. 1/2022

Puc. 21. 3Hgobnok,
obpaboTaHHbIi ynbTpaTennepamm.

Fig. 21. Endoblock treated
npoueHT dpakTyp 12-40 with ultratapers.
% npu UCNonb3oBaHUN
npoTtennepos. MNMpun 3ToOM BbIIBNIEHO BbICOKOE KA4YE€CTBO 3H-
JonoHTuyeckon obpaboTtke kaHana B 3HO0OMOKe.

B paHHOM uccnegoBaHUM MOKasaHO, YTO SHOOAOHTU-
Yeckne pOTaLMOHHbIE WHCTPYMEHTbl MMEKT PasfnyHbIN
xumundeckmmn coctas [13,14]. HeogHopoaHoCTb cnnaea, B
0COBEHHOCTW, MPUCYTCTBUE BKITHOYEHUI MOBbILLIAET PUCK
NOSsIBNEHNS 30H XPYNKOCTU B MeTanre.

Tak, y npotennepos Universal (PTu, Dentsply, Maillefer,
Ballaigues, LUBenuyapusa) makcumanbHoe cogepxaHue 4u-
CTOr0 HUKEnNb-TUTAHOBOro (HUkens 42% wn tutaHa 57%)
cnnaea KOHUEHTpupyeTca no nepudepum MHCTPyYMEHTa B
obnactn pabounx pexyLlimi rpaHen, LeHTpanbHas 4acTb
WHCTPYMEHTa NpeAcTaBrieHa B 2 pa3a MEHbLUMM NMPOLEHT-
HbIM coepXXaHnem 3TuX anemeHToB. M3BecTHO, 4TO nna-
cTnyeckue aedopmaunoHHbIe NpoLecchl uayT oT nepude-
puun K UeHTpy [3], ogHako, conpoTUBMEHNEe K TOPCUOHHOM
Harpy3ke CHUXEeHO, YTO NPUBOAMUT K NepenomMy MHCTPYMEH-
Ta B obnactu nsrnba kaHana.

Cynepdpann (Superfile, Eurofile, LleHb4xeHb, Kutan)
TakxXe MMeeT HeoO4HOPOAHOe pacrnpefeneHne anemMeHToB
Nno NMOBEpPXHOCTU Cpe3a, BKIMOYEHUs NpeacTaBreHbl: Ha-
TpUeM, MarHueM, antoMUHNEM, KPEMHUEM, CEPOW, XITOPOM,
Kanuem u kansunem. Npun 3TOM CTaTUCTUYECKON pa3HuLIbl B
KOHLIEHTpaUMsIX HUKENS U TUTaHa No NUHUM OpakTypbl Bbl-
SIBMIEHO He Obino.

YnetpaTtennep (Ultrataper, Eurofile, LeHbYxeHb, Kutan)
UMeeT MpUHUUNUansHoe Opyroe CTpoeHwe mMeTanna — B
BMOE CMNOEB pasnuyHbiXx MeTannos. BkniwouyeHuss B cnnas
pas3fiMyHbIX aTOMOB: aritOMUHUSA, CEpbl, KanbUWWA, LMHKA,
Xenesa, KpeMHWUs MNPUCYTCTBYIOT B CrefoBbIX Komnuye-
cTBax. AHanu3 pacnpegeneHvusi aToOMOB HUKeNs U TuTaHa
Mo NOBEPXHOCTW FIMHUU OTIIOMa He BbISIBUN CTaTucTuye-
CKOW pasHuLibl B KOHLEHTPaLMSAX.

BbisiBNeHHOe cpefHee NPOLEHTHOEe cofepXaHue Tu-
TaHa U Hukens B uccrnegyemblx obpasuax: cynepdaiin
(Superfile, Eurofile, WeHbuxeHb, Knutan) — 38% un 50%,
npotennep Universal (PTu, Dentsply, Maillefer, Ballaigues,
LWsenuapna) — 36% u 46%, ynetpatennep (Ultrataper,
Eurofile, LeHbwkeHb, Kntamn) — 41% n 52% cooTBETCTBEH-
HO, NMOKasblBaeT, YTO MMEKTCA OTNMYMUS B npepenax no-
rpeLHOCTN MeToaa.

BbiBOObl

1. TlpoBegeHHbIN MOPEOMETPUYECKUA aHanu3 BbiSBUM
pa3HOCTb CTPYKTYpbl CMfaBa MeTannoB MpoTennepos
F2 npu conoctaBuMoM mexay coboi coaepxaHum Hu-
kens (46-52%) v TutaHa (38-41%).

2. CopepxaHue 4YMCTOro HUKENb-TUTAHOBOrO Chnnasa no
nepudepun 3HAOOOHTUYECKOrO MHCTPyMEHTa B MNpO-
Tennepax Universal (PTu, Dentsply, Maillefer, Ballaigues,
Lseriuapnsa) obecnevymBaldT BbICOKYH  PEXYLLYIO
crnocobHocTb rpaHen. bonee ogHopogHasi CTpyKTypa

Endodontics
S ———@xm



18

ynetpaTtennepa (Ultrataper Eurofile, LUeHb4YkeHb,
Kutan) u cynepdanna, (Superfile, Eurofile, LUeHb4YxeHb,
KuTar) Bo3MOXHO, npuaaeT 60nblUyto YCTOMYMBOCTL K
LUKITMYECKMM Harpy3kam.

3. [llonyyeHHble [aHHble O Pas3fMYHON YCTOMYMBOCTU K
LUKNNYEeCKMM Harpyskam npoTtennepos F2 Heobxoanmo

CMUCOK UCNONb3OBAHHON NUTEPATYPbI:

1. CkpabuHa A, OpuuHb HO. CpaBHUTENbHAs XapakTepucTuka cra-
BunbHOCTM K UMKNMYeckum Harpyskam Protaper universal, superfile n
ultrataper. MaTtepuanbl 93-i1 Bcepoccuitckoit Hay4HO-NPakTUYeCKon CTy-
[eHYeckon KoHepeHUnn ¢ MexagyHapoaHbiM yyactnem. MMHUCTEPCTBO
3apaBooxpaHeHus Poccuiickon Pepepaunn, PepgepanbHoe rocypap-
CTBeHHOe GlofxeTHoe obpasoBaTenbHOe yypexaeHue Bbicwero obpa-
30BaHusi, CeBepo-3anaaHblii rocyaapCTBEHHbIA MEAULMHCKUIA YHMUBEP-
cuteT umenn N.M. MeyHukoBa. CankT-lNeTepbypr: CeBepo-3anaaHbii
rocyfapCTBEHHbI MeAULMHCKUIA yHuBepcuteT umenn .. MeyHukoBa;
2020:489.

2. MaHak T.H., deBsTHukoBa B.[. QkcnepumeHTanbHoe nccneposa-
HUE (PU3UKO-MEXAHUYECKUX CBONCTB HUKENb-TUTAHOBLIX POTOPHbLIX 3H-
NOOOHTUYECKUX MHCTPYMEHTOB. AKTyanbHble BONPOCHI NPOUNakTmKu,
OVarHoCTUKM U NeYvyeHnst ctomaTonornyeckux 3dabonesanuii: 6. Hayu.
Tp. Pecn. Hayuy.-npakT. KOHd. ¢ MexayHap. y4acTuem, nocssuw,. 20-ne-
Tno 2-11 kad. Tep. ctomaTtonorun YO «benopyc. roc. mea. yH-T» u 1o6u-
neto npod. fleyca M. A., MuHck: Benopycckuini rocyfapCcTBeHHbIN Meaun-
LuMHCcKun ynmepcuteT; 2018: 91-95.

3. MutpoHnH A, OctanuHa [, MutpoHuH KO. MopdomeTpuyeckuii
aHanu3 paboynx NoBEePXHOCTEN MHCTPYMEHTOB FpyMMbl NOCHe npenapu-
poBaHusa kaHana. dHpoaoHTUs Today. 2019;17(2):9-16.

4. HeBcTpyeB K.A. OueHka "yctanocTu" HUKenb-TUTAHOBbLIX MHCTPY-
MeHTOB B npouecce paboTtbl [lepxaBuHckuin dopym. 2019; 3(12):187-197.
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Hpamaﬂ MOCTOHAOAOHTNYECKaA

pectaBpayma 3y60B ¢ uCNosib3oBaHNeM core-
KOMMO3UTOB N CTEKJ/I0OBOJIOKOHHbIX WTN(TOB
Mmopdonornyeckne acnekrbi.

(UccnepoBaHnue In Vitro)

© Wymmnosuu b.P, Mearos C.I, Epmunos A, AxtaHuH E.A, Kozagaes CM., IOpuerko ALO.

DepepanbHoe rocyfapcTBeHHoe b1ofxxeTHOe 0bpa3oBaTeNbHOE yupexaeHue BbiCLiero 0bpa3oBaHus
«BOPOHEXCKMI TOCYAaPCTBEHHbBIN MEAVLMHCKII YHBEPCUTET MMeHn H.H. BypaeHko»
MuHucTepcTBa 3apaBooxpaHeHna Poccunckon Oegepaunn, BopoHex, Poccua

Pe3lome:

AkmyarnbHocmbs. 3BecTHO, 4To 3y6bl, NnoaBeprinecs aH4OA0HTUHECKOMY FIEYEHUIO, UMEKT MEHbLLYIO BbIKMBAEMOCTb
Mo CpaBHEHWIO C BUTamnbHbIMK 3ybGamu. OTO CBA3AHO Kak C UBMEHEHUAMMN TBEPAbIX TKaHeW 3yba, Tak U C NPUMEHEHNEM
HeageKBaTHbIX TEXHOMOTMN ux pectaBpauuun. Mo3aTomMy TexHomnorum pectaBpauum Takux 3y6OB SABMSOTCS BecbMa
akTyanbHbIMU. HO MX npumMeHeHue [OMKHO ObiTb 0OYCNOBMEHO MX Hay4HbIM OOOCHOBaHMEM C MCMOMb30BaHUEM
dyHOaMeHTanbHbIX METOAOB UCCINEeN0BaHNS, YTO U ONPEAENNIO akTyanbHOCTb AaHHOIo NccneoBaHus.

Mamepuanbl u memodel. ViccnenoBaHne CTPYKTYPHO-(YHKLMOHAmNbHBIX XapaKTepUCTUK pecTaBpalMuM NpoBOAUIIOCH
MeTOAOM pacTpPOBOM 3NEKTPOHHON MUKPOCKoNuM B o6nactu rpaHuua TT3-pectaBpaums, rpaHnba matepuan-wtndgTosas
BkNagka, 06nacTb ycTyna v noBEpXHOCTb pecTaBpauUMoHHOro matepmana. [lnsa ator uenu ncnonb3osanock 60 yaaneHHbIx
no napofoHTonornyeckum nokasarensim 3ybos ¢ ungekcom MPOTM3 0,8 n 6onee n3 koTopbix Obino narotosneHo 120
obpasyoB pectaBpauLun M3 ctaHgapTHoOW dbopmbl kKomnosnTta u 120 pectaBpaunini 3 core-KkOMMNo3nTa ¢ NPUMEHEHUEM
CTEKIIOBOMOKOHHOIO WTugTa B 00enx rpynnax.

Pesynbmamei. B xone nccrnenoBaHusi, yCTaHOBINEHO — AaHHbIE, NOMNyYeHHbIe Npu n3y4YeHnn Mopdornorum pectaspauum
B rpynne Nel, cBuAETENbCTBYHT O HEOOCTATOYHbIX afanTMBHbIX CBOWCTBax TpagWLMOHHOW (OopMbl KOMMO3uTa
(NopucTOCTb, KOr€3NOHHbLIE NMEPENOMbI, HapyLleHNe KpaeBoro npuneraHus); pesynostatel POM cBuaeTtenbcTByOT 06
npenMylLLecTBax Core-KoMno3uTa, KOTOpblA MMEET FOMOrEeHHY, MUKPOLUEPOXOBaTyk, CBOOOAHYH OT TEXHUYECKMX
3arpsA3HeHnin aare3vBHYO MOBEPXHOCTb NPUIOAHYK ANS UCMNOMb30BaHUSA BCEX MPUMEHSIEMbIX Ha CErOAHSILUHWUA OeHb
MeToauK ouKcaLmm opToneanyeckon KOHCTPYKLUNN.

KniouyeBble cnoBa: MOCT3HAOAOHTUYECKAs pecTaBpalusl, COre-KkOMMo3uT, CTEKMOBOMOKOHHbIA WTUdT, PIM,
MOPdOMOrns, MUKPOCTPYKTYpa.

CraTtbs noctynuna: 14.01.2022; ncnpasnena: 19.02.2022; npunara: 20.02.2022.

KoHdnukT nHTepecoB: ABTopbl coobLatoT 06 OTCyTCTBUM KOHIMKTA MHTEPECOB.

BnarogapHocTu: ®nuHaHcMpoBaHve U UHAUBMAYaNbHbIE GriarogapHoOCTV AN AeKNapupoBaHUS OTCYTCTBYHOT.

Onsa untupoBanua: lWymunoswny B.P., MeBaros C.I%, Epmunos O.A., AxtanuH E.A.,Kosagaes C.U., FOp4yeHko A.1O. Npsamas
NOCT3HAOAOHTUYECKas pecTaBpauuss 3y60B C MCMOMb30BaHWEM COre-KOMMO3UTOB WM CTEKITOBOJTOKOHHbLIX LITU(TOB.

mMopdonoruveckne acnektol. (Mccnegosanue In Vitro). HpogoHTua today. 2022; 20(1):20-27. DOI: 10.36377/1726-7242-
2022-20-1-20-27.

Direct postendodontic restoration of teeth
with the use of core resins and fiber posts
morphological aspects. (In Vitro study)

© Bogdan R. Shumilovich, Sergei G .Ivanov, Dmitriy A. Ermilov, Evgeniy A. Akhtanin, Sergei I. Kozadaev, Anastasiia Yu. Yurchenko
Burdenko Voronezh State Medical University, Voronezh, Russia

Abstract:

Relevance. It is known that endodontically treated teeth have a lower survival rate compared to vital teeth. This is due
both to changes in the hard tissues of the tooth, and to the use of inadequate technologies for their restoration. Therefore,
the methods of restoration of such teeth are very relevant. But their application should be conditioned by their scientific
substantiation using fundamental research methods, which determined the relevance of this study.
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Material and methods. The study of the structural and functional characteristics of the restoration was carried out by
scanning electron microscopy in the area of the restoration border, the border of the material-pin insert, the ledge area and
the surface of the restoration material. For this purpose, 60 periodontal removed teeth with an IROPZ index of 0.8 or more
were used, of which 120 restoration samples were made from the standard form of the composite and 120 restorations from
the core-composite using a fiber-optic pin in both groups.

Results and discussion. In the course of the study, it was found that the data obtained in the study of the morphology of
the restoration in group No. 1 indicate insufficient adaptive properties of the traditional form of the composite (porosity,
cohesive fractures, violation of the marginal fit); The results of SEM testify to the advantages of the core-composite, which
has a homogeneous, micro-rough, adhesive surface free from technical impurities, suitable for the use of all currently used
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methods of fixing an orthopedic structure.

Keywords: post-endodontic restoration, core composite, fiber post, SEM, morphology, microstructure.
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AKTYANNbHOCTb

CoBpeMeHHas knuHuM4eckas ctomarornorus obnagaet
0oOLWNPHBIM apceHanoM MeTOAOB M TEXHONOrMin Ans BOC-
cTaHoBneHus 3y6oB nocrne SHOOLOHTMYECKOrO JeYeHus.
OpHako, 0O HAcTOSILLEro BPEMEHW HE CYLLECTBYET YeTKUX
pekomMeHAaunn oTHOCMTENbHO BbiGOopa onTUManbHbIX Ma-
TepruanoB U METOAOB ANA pecTaBpauum Takmx 3ybos. B
CBSI3N C 3TUM M3yYeHMe OaHHOro Bonpoca sIBNSAETCS 0COo-
6eHHo akTyanbHbIM [1-4].

M3BecTHO, 4TO 3y6bl, NoABepriInecs aHAOLOHTUYECKO-
MY Ne4YEeHMI0, UMEKT MEHbLLYIO BbIXXMBAEMOCTb MO CpaBHe-
HWIO C BUTanbHbIMKU 3y6amu [5-7]. Mo nutepaTypHbIM AaH-
HbIM 3TO CBSI3@HO C U3MEHEHWSIMU, KOTOPbIE MPOUCXOANAT B
TBepAbIX TKaHaAX 3yba nocrne aHAOAOHTUYECKOTO NEYEHUS:
CHVXXEHNEe BMNa)XXHOCTU AEHTUHA U HapyLleHWe CTPYKTYpbl
KonnareHoBbIX BOJMOKOH, @ TakXe 3HauyuTeNnbHas noteps
TBEpAbIX TKAHEW Npu NpenapupoBaHun 1 B Xo4e co3faHus
NPSAMOro 3HAOO4OHTUYECKOro AoCcTyna. Takum obpa3om, aH-
OOOOHTMYECKOE NevyeHne NpuBOAAT K HeobpaTumMomy 13-
MEHEHUIO PU3NYECKO-MEXAHNYECKNX XapaKTEPUCTUK dMa-
M N geHTnHa (Moayns 3nacTUYHOCTM, MUKPOTBEPLOCTH,
NMPOYHOCTU Ha pacTsxeHue/cxkatue n ap.). Mo HekoTopbIM
OaHHbIM XXECTKOCTb M MPOYHOCTb MOMNSIPOB NOCMe 3HA040H-
TUYECKOro nevyeHmns cHmxkaetca Ha 15% [8].

C ppyroit CTOPOHbI, HECOCTOATENBHOCTL AEenynbnunpo-
BaHHbIX 3y60oB pa3BuBaeTcs BCNeACTBUE UX HEAAEKBATHOM
pecTtaBpauuun. PasBuTue nepuogoHTanbHOW NaTonoruu
SIBNSAOTCSA YaCTbIMU NPUYMHAMU YOaneHUsl SHAOAOHTMYe-
CKM neyeHbix 3y6oB. M30bITOYHOE ncceyeHne 300POBbIX
TBepAbiX TkaHew 3yba npu o6paboTke KOpHEBOro KaHana,
ype3MepHoe MexaHu4veckoe [faBrieHve npu obTypauuw,
HegocTaTovyHasi nogaepxka OyropkoB OKKMHO3MOHHOWM MO-
BEPXHOCTM W MacCuBHble pecTaBpauuu ocrnabnswTt 3y6.
MporHo3 Takmx 3y60B B Gonbluein CTENEHN 3aBUCUT He OT
anukanbHOro 3anevyaTbiBaHWSA KaHamna, a OT KOPOHKOBOW
pecTtaBpauuu B obnactu gocTyna, Co CTOPOHbI KOTOPOro
BO3MOXHO MPOHUKHOBEHMNE XNOKOCTU U MUKPOOPraHM3MOB
13 nonocTtu pta B 3y0, a 3aTeM B nepuanukanbHble TKaHu
[3, 9-12].

Kpome TOro, obpawaer Ha cebsa BHMMaHWE 4Ype3Bbl-
YanHO LUMPOKUI CMEKTP Matepuanos, npeanaraembix Ang
npsiMo pecTaBpauMu 3HAOAOHTUYECKU NEYEeHHbIX 3y060B
[10, 11], Bkntovatowmii B cebsi MHOrMe BUAbl KOMMO3UTOB,
CTEeKNoMoHoMepoB n T.A4. K coxaneHuto, AaHHble xapakTe-
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pu3ylolme ypoBeHb ajanTauuMuM U KpaeBoro npuneraHus
OaHHbIX MaTepuarnoB MNPakTUYEeCKU OTCYTCTBYIOT, 4YTO WU
onpeaenuio akTyanbHOCTb JaHHOIo UCcrnenoBaHus.

LENb

MccnegoBaHve CTPYKTYPHO-(OYHKUMOHANbHOMO COCTO-
SIHUSI OCHOBHbIX NapaMeTpPOB COCTOATENBHOCTM pecTaBpa-
UMM TBepAblxX TKaHen 3yba nocne 3HOOAOHTUYECKOrO ne-
YeHus.

MATEPUATIbI U METOObl UCCNEOOBAHUA

MccnegoBaHve npoBOAUNIOCb METOAOM  pacTpOBOM
3NEKTPOHHON MUKPOCKOMUMN Ha CKaHMPYHOLLEM OreKTPOH-
HoM Mukpockone PHENOM. [ns aTton uenu ncnonb3oBa-
nock 60 yaaneHHbIX MO NapoOAOHTONOIMYECKMM MNokasaTe-
NsIM MONSIPOB 1 NPEMONSAPOB paHee He NoABepraBLUMXCH
3HOOJOHTMYECKOMY nedeHunto ¢ uHgekcom MPOT3 0,8 n
6onee. [lanee npoBoAWICSA CTaH4APTHBIN NPOTOKON 3HAO-
OOHTMYECKOrO nevyeHms ¢ o6Typaumen KOpHEBbIX KaHanoB
MEeToAOM naTteparnbHOM KOMMakuuMu ryTtranepyvm Ha mno-
numepHbIn cunep (AH plus) n bopmmpoBaHme KynbTeBOW
wTtndToBon Bknagku no metoay A. lepacumoa (2011) c
NPUMEHEHNEM CTEKIOBOSIOKOHHOro wTndgTta Double End
Post (Poccus). Janee Ha 30 obpasuax KOpoOHKOBasi YacTb
KynbTu hopMmpoBanach ¢ UCNONb30BaHWEM CTaHAAPTHON
dopMbl HaHorMbpuaHoro komnosuta (COLTENE, Leenua-
pus) npambiMm metofom (rpynna Ne1) n Ha 30 obpasuax — ¢
ucnons3oBaHnem core-komnoauta (ITENA, PpaHuns, rpyn-
na Ne2)

3aTtem kaxpabli o6pasel, ukcnpoBancs u pacnunuea-
nn Ha 4 yacTu cornacHo obnacTtu uccnegoBaHus (rpaHu-
ua TT3-pectaBpauus, rpaHuua MaTtepuan-wTudgToBas
BKNnagka, obnacTtb ycTyna u NoBepXHOCTb pecTaBpaunoH-
Horo martepuana). Takum obpasom, Ans pacTPOBOW 3nek-
TPOHHOW MMKpOocKonuu, 6bino narotosneHo 240 obpasuyos
(no 120 gng kaxxgon uccnegyemon rpynnbl).

PE3YJNbTATHI

[Mpu aHanu3e faHHbIX PacTPOBOW 3NIEKTPOHHON MUKPO-
CKOMUUN MOMYYeHHbIX NpW nccrnefoBaHnyM obpasLoB CTaH-
papTtHomn dopmbl kKomnosuTa (rpynna Ne1), onpegensanoch
HepaBHOMepHOe pacnpegefnieHne KoMno3unta no AHy rnoso-
CTV BBMAY €€ CIIOXHOro Mnukpopernbeda n rpaHuue ¢ Teep-
ObIMy TkaHsMu 3y6a (puc. 1, a). Ha cHumke yeTko onpepfe-
nseTcs 4yepedoBaHWe y4acTKOB pacnpefefieHHOro romo-
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FEHHOro Cros KOMNO3uTa € y4acTKamm ero OTCyTCTBUS, YTO
[OKa3blBaeT ero HepaBHOMepPHOe pacnpegeneHne n Hanu-
Yne HapyLleHUI ero MMKPOCTPYKTYpbI.

Mopdonornyeckas kKapTuHa KadecTBa pacnpegeneHus
pecTaBpaLMOHHOrO mMaTepvana W COCTOSIHUSA «afaresvs-
HOM» rpanHuubl B rpynne Ne2 npeacTaBneHa Ha pUCYHKe
1, b. [JlaHHbIe pacTpoBON 3NEKTPOHHON MWKPOCKOMUN Ha-

UccneposaHun / Scientific researches

rMSAHO JOKa3bIBaKT, YTO, HECMOTPS Ha CIOXHbIN penbed
afire3noHHOI NMOBEPXHOCTU TBEpPAbIX TkaHen 3y6a, KoMmno-
HeHTbl DentoCore gocTurnu Bcex TpyAHOOOCTYMHbIX 30H U
caM MaTepuan roMoreHM3MpoBaH U He COAEPXUT MUKPO-
TpeLmH 1 nop.

Kpome Toro, ocobo o6patiatoT Ha cebs BHUMaHue Hapy-
LIeHVe LenoCcTHOCTN MaTepmnana npomcxoasiiee B npouec-

Puc. 1. POM «agre3uBHoili» rpaHuubl TBepAble TKaHU 3y6a-pecTaBpaLMOHHbI
maTepuan. a) cTaHAapTHbIA KOMNO3UT; b) core-komno3uT.

Fig. 1. SEM of the "adhesive" border of the hard tissues of the tooth-restorative
material. a) composite (standard form); b) core-composite.

18mm
r]

Puc. 2. KoreanoHHble aeekTbl MaTepuana B 06nacTu «nonMMep13aLMoOHHOro cTpeccar. a) CTaHAapTHbIN KOMNO3MNT;
b) core-komno3ur.

Fig. 2. Cohesive defects of the material in the area of "polymerization stress". a) composite (standard form); b) core-composite.

Puc. 3. CTpykTypa pecTaBpau1OHHOI rpaHuLbl B 0651acTh 3y6oaecHeBOro ycTyna. a) CTaHaapTHbIN KOMNO3uT; b) core-komno3sur.
Fig. 3. The structure of the restoration margin in the area of the periodontal margin. a) composite (standard form); b) core-composite.
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ce ero nonvMepusauum («NoNMMEepU3aunoOHHbIA CTPECceC»
puc. 2, a-b). daHHbIN beHOMEH OCOBEHHO BbIpaXkeH npu
nccnegoBaHum 06pasuoB cTaH4apPTHOM (POPMbI KOMMO3MTa
(puc. 2, a) n 06bACHsIETCA BbICOKMM 3HaYeHneM C-chakTopa
npv UCMOMb30BaHMN KOHTYPHOW MaTpuLbl U 6onbLUOW Nop-
Ly pecTaBpaLMoOHHOro MaTepuana.

Mpw aHanu3e gaHHbIX PacTPOBON 3NEKTPOHHON MUKPO-
CKOMUW MOMyYEHHbIX MPU MCcneaoBaHun obpasLoB CTaH-
[apTHOW opMbl KOMNoO3uTa B 06nacTu npeaBapuTenbHO
chopMMpoBaHHOro ycTyna, onpeaensanocb HepaBHOMeEp-
HOe pacnpeaeneHne KoMnosuTa no «aare3nBHON» rpaHnLe
pecTtaBpaumu. lloMnmo 4eTko pacnpeneneHHoro roMmoreH-
HOro NONMMEPU30BaHHOIO CrOs, Ha MOBEPXHOCTW onpefe-
nawTca 6ecopmeHHble 0O6pa3oBaHUA Ha MOBEPXHOCTU
OEHTMHA, He CBSI3aHHbIEe C KOMMO3UTOM HMU MUKPOPETEHLU-
OHHbIMW, HN aAre3nBHbIMY CBA3SIMU (puc. 3, a).

B To xe Bpemsi Npu ckaHMPOBaHUN aHaNorM4yHon obna-
cTn obpasua core-koMno3nTa Mopdonormyeckas KapTmHa
OEMOHCTPUPYET, YTO HECMOTPS Ha CIOXHbIA penbed aj-
re3aioHHON MOBEPXHOCTU TBEPAbIX TkaHel 3yba, KoMMo-
HeHTbl DentoCore pocTurnun Bcex TPyAHOAOCTYMHbIX 30H U
cam maTepvian roMmoreHM3MpoBaH U He COOEPXUT MUKPO-

a}
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TpewmH. Takxe, HabntogatoTcs pagmanbHble 60po3abl, No-
BTOpPSOLLME [ABMXEHUE POTALMOHHOIO MHCTPYMEHTa npu
MexaHnyeckom popmumpoBaHum yctyna (puc. 3, b).

Mpn aHann3e AaHHbIX PacTPOBOW 3NEKTPOHHOM MUKPO-
CKOMUW MONYYEHHbIX NP MUccrefoBaHuy obpasuoB rpyn-
nbl Ne1 B o6nacTu rpaHuLibl KOMMNO3UT-CTEKITOBOSTOKOHHbIN
WTNET, onpeaensnocb HepaBHOMEPHOE pacnpeneneHne
KOMMo3uTa no Teny wTudTta ¢ HanMynem MUKpPOMycToT
(puc. 4, a). Ha cHumKe 4eTko onpeaenseTcsa YepeoBaHue
y4acTKOB pacnpefeneHHoro roMoreHHoro crost KoMno3uTa
C y4YacTKamu ero oTCyTCTBMS, YTO JOKa3blBaeT ero Hepas-
HOMEPHOE pacrnpefeneHne n Hanuume KoresvBHbIX Hapy-
LLUEeHWI ero MMKPOCTPYKTYpPbI B 30HE KOHTAKTa C LUTUPTOM.

Mopdonoruyeckas kapTvHa kadecTBa pacnpeneneHus
pecTaBpaLMOHHOro MaTepuana u COCTOSHMS «afre3us-
HOW» rpaHuubl B 06MacT CTEKITOBOMIOKOHHOTO WTudgTa B
rpynne Ne2 npepctasneHa Ha pucyHke 4, b. [laHHble pac-
TPOBOW 3MEKTPOHHOM MMUKPOCKOMUM HarnsiaHO OoKa3sbiBa-
0T, YTO, MaTepman u cama rpaHvla roMOreHHbl 1 He Co-
Aepxxat MUKPOTPELLVMH 1 nop.

C nomoLLbio CBETOBON M CKaHMPYHOLLEN INEeKTPOHHOMN
MUKPOCKOMUM MpOBOAUNACH OLEeHKa MUKPOCTPYKTYpbl M3-

b}

Puc. 4. «<Apre3vnBHas» rpaHuLa KOMNo3nT-hnGpPoBONOKOHHbLIN WTUT.; a) CTaHAAPTHLI KOMNO3KT; b) core-komno3ur.
Fig. 4. "Adhesive" composite-fiber post interface; a) composite (standard form); b) core-composite.

Puc. 5. POM nosepxHocTu pectaBpaumu (X50); a) cTaHgapTHBIA koMno3uT; b) core-komno3uT.
Fig. 5. SEM of the surface of the restoration (X50); a) composite (standard form); b) core-composite.
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Puc. 6. POM noBepxHocTu pectaBpauum (X900); a) cTaHaapTHbIN KOMNO3UT; b) core-kOMNO3uT.
Fig. 6. SEM of the surface of the restoration (X900); a) composite (standard form); b) core-composite.
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Puc. 7. POM noBepxHocTu pectaBpauuu (X11000); a) ctaHAapTHBIA KOMNO3UT; b) core-KOMNo3uT.
Fig. 7. SEM of the surface of the restoration (X11000); a) composite (standard form); b) core-composite.

yyaemblx 06pasuUoB U cpaBHEHWE KX MOPEOSIOrMYECKMX
XapakTepucTuk. B 3agavy uccnepgoBaHusi BXoguno pac-
cmoTpeHune obpasoBaHusa OeEeKTOB Ha BHELLHER CTOPOHE
pecTaBpaunm KynbTu ONopHoro 3yba.

Ha noBepxHocTn obpasua rpynnel Ne1 obHapyxusatoTcs
LUMPOKME LapanuHbl U chepudeckne aedektsl (puc. 5, a).
Mpu n3ameHeHUn PoKyCHOro paccTosiHWUS BbINo ycTaHoBMe-
HO, 4YTO Habnopgaemble AedeKTbl ABMAIOTCS My3blpbkamu
BO34yXxa pasnunyHoro pasmepa ot 10 o 60 pk.

MccneposaHne o6pasLioB nonyyeHHbIx B rpynne Ne2 no-
Ka3blBaeT O4HOPOAHYI MOPMONOrN NOBEPXHOCTU C He-
6onbwmnmm meHee 10 uk HepoBHocTaMU (puc. 5, b).

Bornee TOHKOE M3y4yeHUEe MUKPOCTPYKTYpbl Mccnenye-
MbIX 06pa3LOoB NPOBOAMUIIOCE NPU Pa3fnUYHbIX YBENUYEHU-
ax.

Mpu yBenuuernmn B x900 pas (puc. 6) Ha obpasuax rpyn-
nbl Ne2 (puc. 6, b) BUAHbI HE3HauMTEeNbHbIE YyrnybneHns, Ha
CchopMMpPOBaHHBIX BPYYHYHO CNoax komnosuTta (obpasupbl
rpynnel Ne1, puc. 6, a) — 6onee rnybokne 6opo3abl, npeano-
TNIOXUTENBbHO OCTaBMNEHHbIE POTALMOHHBIM MHCTPYMEHTOM
npu mexaHuyeckorn obpaboTke KynbTy.

Mpu yBenuuenun B x11000 pas (puc. 7) Ha obpasuax
rpynnbl Ne2 (puc. 7, b) Takxe BUOHbI HE3HaYUTENbHbIE YIiy-
6neHns, Ha chOPMMPOBAHHBIX BPYYHYHO CMOSX KOMMNO3WUTa
(o6pasubl rpynnel Ne1, puc. 7, a) — Bblpa)keHHble 60po3abl 1
nopbl C HapyLLEHWEeM CTPYKTYpbl MOBEPXHOCTU, OCTaBMEH-

SHdodoHmus
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Hble POTALMOHHLIM MHCTPYMEHTOM MpY npernapupoBaHum
onopHoro 3yba.

Mpn yBenuuerHnn B x50000 pa3 (puc. 8) Ha obGpasuax
rpynnbl Ne2 (puc. 8, b) BugHbl nopbl pasamepom Ao 100 HM
N He3HaunTenbHble yrnybneHuns. Ha ccopmMmpoBaHHbIX
BPY4YHY0 crnosix komnoauta (o6pasupbl rpynnel Ne1, puc. 8,
a) — Bblpa)keHHble 60PO3abl C HapyLUEHNEM CTPYKTYpbI No-
BEPXHOCTW M KOTre3WOHHbIMU NepenoMamu B obnactu nop
KomnosuTa).

OBCYXAOEHUE

O6LEen3BecTHO, YTO CaMbliM pacnpoCTPaHEHHbIM U Npes-
NOYTUTENbHBIM AN NauMeHTa MeTogoM BOCCTaHOBMEHUSA
nedekToB 3yOHbIX PSiAOB, B COBPEMEHHbIX YCITOBUSAX, SIB-
nseTcsa MeTon HeCbeMHOro npoTe3upoBaHusi. [pu aTom
MHorue aBsTopsbl [1, 4, 13], ykasblBalOT Ha KONMYECTBEHHOE
npeBanvpoBaHKe ONOpPHbIX 3yO0oB, paHee NoABEPraBLUNXCS
3HOOAOHTUYECKOMY MEYEHMIO U CO 3HAYMTENbHON NnoTepen
TBEPAbIX TKAHEN KOPOHKOBOW YacTu 3yba.

CornacHo gaHHbim De Bruyne M.A. (2015), [14] ycneww-
HblA MPOTHO3 ANS 3HAOLOHTUMYECKM NeYeHbIX 3y0oB B
criy4yae coyeTaHus Ka4yeCTBEeHHOM 06TypaLuun KOpHEBbIX
KaHaroB M XOPOLLO BbINOSIHEHHOWN pecTaBpaLunmn cocTaBs-
nsaet 91,4%, kayecTBeHHOW pecTaBpauuv n HeydoBneT-
BOPUTENbHOIO 3HAOAOHTUYECKOro neyeHns — 67,6%, xo-
poLiero 3HAOAOHTUYECKOTO NEeYEeHNsa 1 NIOoXoW pecTas-
pauun — 45%.
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Puc. 8. PAM nosepxHocTyu pectaBpauum (X50000); a) ctaHaapTHbI KOMNO3UT; b) core-komno3uT.
Fig. 8. SEM of the surface of the restoration (X50000); a) composite (standard form); b) core-composite.

Taknm o6pa3om, HekadYeCTBEHHas pecTaBpaumns Ko-
POHKOBOW 4acTu 3yba 3Ha4yuTenbHO YMeHbLUaeT MpPOLEeHT
6rnaronpusTHOro nporHosa y 3y6oB C npeALlecTBYOLWUM
9HOOOOHTMYECKUM NeveHunem. o gaHHbIM nccnegoBaHus
YHuBepcuTeTa ctomaTonornyeckon wkonbl wrara Cesep-
Has KaponuHa, SHOOTOKCMHbI MPOHMKANM OT KOPOHANbHOMN
YacTu ygarneHHbIX HeoTpecTaBpMpOBaHHbLIX 3yOOB C 3a-
NNOMOGUPOBaHHBIMW KaHanamun 4o anvkanbHOro oTBepCTus
MeHee 4yem 3a 20 gHen, TO ecTb Jaxe ObicTpee, yem Hak-
Tepun, KoTopble nx BoipabatsiBanu [7, 14]. B cBA3n ¢ aTnm,
Bce Oonee nonynsipHbIM CTaAHOBUTCS MWCMOMb30BaHne
KOMMO3WTHbIX BKIAAOK, KOTOpPble MOryT M3roTaBnvBaTbCs
nnbo HenocpeACTBEHHO B MOMOCTM pTa nauneHTa (npamon
meToa), nMMbo B ycnoBusix 3y6oTexHn4Yeckon nabopatopum
(HenpsiMon meTon), O4HAKO A0 CErOAHALLHEro AHA He yTu-
XalT QUCKYCCMM O NpenMyLLecTBax U HegocTaTkax KaxKao-
ro n3 metogos [15-17].

[MoaTomy nosiBMBLUMECS B NOCneAHWe AeCATUNETUS HO-
Belne TEXHOMNOIrMM U METOAMKM pecTaBpaLMm OMOPHbIX
3y6oB, ynydywawlme ux MPOYHOCTHbIE XapakTePUCTUKK
W npoparnesawLme CpoK Cryx0Obl HECHLEMHOro npoTesa,
B YaCTHOCTW npAMas KOMMO3WTHas BKragka no metoay
«KynbTEBOro sapa», nabopatopHas BKnagka ¢ uKcupy-
eMbIM WTUPTOM U T.4., NPUBNEKaT K cebe NOBbILEHHbIN
WUHTepec cTtomaTonoros Bcero mupa [6, 18-20]. Ho knuHu-
Yyeckoe NPUMEHeHVe AaHHbIX TEXHOMOrMnW OOIMKHO ObiTb
06yCcnoBneHo nx Hay4yHblM o60cHoBaHMeM. U xoTa nutepa-
Type BCTpe4valTcs oTaenbHble paboThl C UCNOMNb30BaHNEM
dyHOaMeHTanbHbIX METOOO0B uccrnegosannsa [21, 22], Bce
nojaBnsioLlee KONM4eCcTBO UCCNenOoBaHWUA HOCUT Xapak-
Tep KNNHMYECKX HabnoaeHnn.

B xope npoBeaeHHOro HamMu nccnegoBaHus, Npyu NOMo-
LM PacTPOBOM 3MEKTPOHHOW MUKPOCKOMUMW YCTaHOBINEHO:

* pesynbTaTbl, MOMYYEHHbIE MPU U3YYEHUN MUKPOCTPYK-
Typbl rpaHuubl AeHTUH-pecTaBpauus B rpynne Nei
(cTanpgapTHasa opma KoMno3uTa), CBUAETENbCTBYIOT O
HeJOoCTaTOYHbIX aAanTUBHbLIX CBONCTBAX TPaANLMOHHON
hopmMbI KOMMNO3KTA;

* pesynbTarthl 3MEKTPOHHOM MUKPOCKOMUM Ha-
rMAgHO  cBMAETenbCcTByT 06  npeumMyliecTsax
CMUCOK NUTEPATYPbI:

1. MapxamoBuy C.H. [leHTaneHble WTUdThI: KNaccudukauma n anro-
PUTM KNUHUYeckoro npumeHeHus. CospemeHHan ctomatonorus. 2011;
1:47-50.

2. AbpamoBa H.E. CtomaTonoruyeckoe matepuanosegeHume. Komno-
3uThl.; nsgatenscteo N6OY BMO C3rMy um. N.N. MeyHunkoBa: CaHKT-
MeTtepbypr, 2013.
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crneumanvM3mpoBaHHOro pecTaBpaLMOHHOro martepuana

(core-komno3nta) ¢ PUINKO-MEXaHUYECKMMU XapaKTe-

puUCTUKamMu, COOTBETCTBYIOLWUMU OEHTUHY B MNiaHe Ka-

yecTBa aares3uun, KOTopbI MOcne MexaHudyeckonm obpa-
00TkM NpuobpeTaeT roOMOreHHyI0 MUKPOLLEPOXOBATYHO,
cBOBOAHYI OT TEXHWYECKUX 3arpsi3HEHUI afre3vBHYHO

NOBEPXHOCTb NPUrOAHYIO 41151 UCMOMb30BaHWs BCEX NpK-

MEHSIEMbIX Ha CErofHsAWHWA AeHb MEeTOAMK hrKcaunm

OpTOMEeANYECKON KOHCTPYKLUN.

Mo Hawum paHHbIM BCe wuccriegyemble MaTepuansi
obecneynBaloT [ONYCTMMOE KayeCTBO KyNbTEBOW 4acTu
OMOpPHbIX 3y6OB NPU HECLEMHOM MPOTE3MPOBAHUM Ha MU-
KPOYPOBHE, HO 3Ha4MTenbHO 6onee BbLICOKOE, KayecTBo,
[OCTUraeTcsi Npu NpUMEHEHUN cneunanmM3npoBaHHOro Ma-
Tepvana ¢ OCHOBHbIMU XapakTepUCTUKaMU UAEHTUYHBIMU
HaTUBHOMY AEHTMHY. NOMUMO BbIpaXXEHHOTO 3ProHOMUYe-
ckoro addpekTa B nnaHe BpeMeHW npenapupoBaHus, OT-
CyTCTBUS NOTPEBHOCTU B AONOMHUTENbHBIX KIMHUYECKUX
Koppekuusax opMbl M ycTyna OMOpHbIX 3y6oB, AaHHble
mMaTepuanbl obecrneynBaloT BbICOKOE KayeCTBO MUKPO-
CTPYKTYpbl aare3avBHOr0 COeAMHEHWUSs!, BbICOKYD TOYHOCTb
npenapupoBaHns 1 B KOHEYHOM CYETE COCTOSAATENBHOCTb U
[ONrOBEYHOCTb OPTONEAMNYECKOrO JleHYeHus.
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OKa3sblBaloLLEero, B CBOK ovepeb NpsAMoe HenocpeacTBeH-
HOe BNnsHME Ha CTOMaToIorMyeckyto peabunutaumio u ka-
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Investigation of cyclic fatigue of rotary

endodontic instruments
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Abstract:

Aim. To study the properties and resistance to cyclic loading of nickel-titanium files with a martensitic phase. The use of
nickel-titanium instruments is an integral part of the endodontic treatment of root canals. During endodontic treatment,
nickel-titanium instruments experience a huge load, which is manifested by fatigue of nickel-titanium instruments, in the
form of a fracture.

Purpose. To determine the resistance of nickel-titanium files to mechanical, chemical and temperature stress.

Materials and methods. A nickel-titanium file with a martensitic S-flexi phase from Geosoft was selected as a study. Cyclic
fatigue was determined using a simulation endodontic unit. Photo and video fixation was carried out as a calculation of the
revolutions and breakage time of the tool in the process of determining cyclic fatigue. To assess changes in the structure
of nickel-titanium instruments with a martensitic phase, electron scanning microscopy and determination of the elemental
composition of the alloy were carried out.

Results. In the course of the study, tests were carried out to determine the cyclic load, close to the clinical reception. After
a series of cyclic load detection tests, S-flexi files showed different resistance to cyclic load. The results of cyclic fatigue are
summarized in Table 1.

Conclusion. High-quality and safe mechanical treatment of root canals is possible when using nickel-titanium S-flexi files.

Due to the high resistance to mechanical, chemical and thermal stress.
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INTRODUCTION

With the help of Walia et al., in 1988, nitinol was introduced
into endodontics [25]. The use of nickel-titanium files has
become the gold standard for mechanical treatment of root
canals, due to the superelasticity and shape memory [25].
Despite all the achievements, the problem of file breakage is
still present in the treatment of root canals [21, 26].

The main causes of file breakage are: torsion load and
cyclic fatigue. Torsion load is the moment of retention of one
part of the tool in the root canal while the rest continues to
rotate.

Cyclic loading is the fatigue destruction of metal that
occurs when the tool rotates cyclically in a curved state.
What simulates the effect of repeated flexion and extension?

Torsion load occurs when the machining protocol is
violated and the manufacturer's recommendations are not
followed. Considering these factors, it is possible to avoid the
phenomenon of torsion load. With the right selection of tools
and work according to the manufacturer's recommendations,
it is possible to avoid tool breakage.

It is difficult to predict the moment of breakaway, due
to the cyclic fatigue of the instrument [16, 19, 20, 22].
Based on this, studies have been conducted to study the
mechanism that leads to the break-off of nickel-titanium
instruments. To increase the resistance to breakage
under cyclic load, there are various processing methods:
mechanical, electropolishing, thermal and electric charging
treatment. [10, 11, 17, 18, 23]. All these methods are aimed
at changing the metallurgical composition and changing
the characteristics of the alloy, which in turn is manifested

by phenomenal flexibility, resistance to cyclic and torsion
loads, high cutting capacity, resistance to the influence of
acids and alkalis [7, 8, 24]. These acquired properties of the
alloy reduce the likelihood of tool breakage during treatment
[5, 6, 9]. But the probability of uncontrolled breakage will
remain relevant. Nickel-titanium alloy is relatively bioinert,
and in turn, does not initiate inflammation, but due to the
preliminary obturation of the root canal with an endodontic
instrument, the possibility of full-fledged mechanical and
medical treatment and further three-dimensional obturation
decreases. [27-30]. There are a huge number of methods for
extracting a tool fragment from the root canal. Due to the fact
that the fragment of the tool crashes and gets stuck in the root
canal. All methods are aimed at releasing tissues around the
fragment of the instrument, which can lead to: perforation,
overheating of the periodontium, weakening of the root of the
tooth, pushing the fragment into the periodontium, etc.

The aims of the study are following:
1. Determine the limit of resistance to cyclic loading

of nickel-titanium files introduced into clinical reception.
2. Identify signs of breakage of nickel-titanium files with

a martensitic phase.

MATERIALS AND METHIODS

A scientific and methodological analysis of the Russian
and foreign databases of medical and biological publications
was carried out. An objective method for determining cyclic
fatigue of nickel-titanium instruments with a martensitic phase
has not been found. The existing methods for determining
cyclic fatigue are mainly calculated for nickel-titanium files
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with an austenitic phase [1, 2, 3].To determine the cyclic
fatigue of a nickel-titanium instrument with a martensitic
phase, it was decided to use a simulation endodontic unit
with the condition of repeating work in curved root canals at
a clinical reception.

The simulation endodontic unit consists of 5 channels
with different bends (90°, 45° 30° double bend 45° and
triple bend 45°). The simulation endodontic unit has an
organic glass cover. NSK Endo-Mate TC2 was used as an
endomotor. S-FLEXI (ENDOLINE/GEOSOFT) files were
selected as files with the martensitic phase. The mode of
operation with the tools was set in accordance with the
manufacturer's recommendations.

The process of determining cyclic fatigue.

For the cyclic fatigue test, which is close to the clinical
reception, it was decided to carry out 3 stages of testing an
endodontic file:

1. The S-Flexi instrument was used on a simulated end-
odontic device for vertical translational passive file inser-
tion with a rotation of 38-40 seconds in each channel:
SF20/04 (400 rpm/2.5 N.cm), SF25/04 (400 rpm/1.5
N.cm), SF30/04 (400 rpm/1.5 N.cm), SF35/04 (400
rpm/1.5 N.cm), SF25/06 (400 rpm/2.0 N.cm).

2. Chemical load test. It was carried out by immersing the
file in 3.25% sodium hypochlorite for 2 hours. Then, the
file was washed with water and again immersed in a dis-
infectant solution (5% luminol solution) for 45 minutes,
which includes alkyldimethylbenzylammonium chloride
(HOUR) and glyoxal, surfactant, dye and water.

3. Physical activity test. The packed endodontic instrument
was subjected to thermal cycling — autoclaving under the
influence of 134°C, 1.2 atm for 45 minutes. This was the
end of the first cycle of a full-fledged cyclic fatigue test.
The resistant file was subjected to a second load cycle
after the first one.

In the process of mechanical loading, a video recording
was made, for calculating the number of revolutions and
seconds performed before the break.

For a detailed inspection of the structure of the nickel-
titanium instrument, electron scanning microscopy and
studies of the structure and elemental composition were
carried out on a JEOL JSM-6480LW microscope from
JEOL with an energy dispersive prefix (EDX) X-MAX from
Oxford Instruments (detector area 80mm2). A comparative
examination of nickel-titanium instruments on an electron
scanning microscope before and after loading was carried
out. The image pattern was obtained in secondary electrons
(SEI) and in back-reflected electrons (WT).

i,
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RESULTS

The total operating time of the nickel-titanium instrument
in the canal of the imitation endodontic block was calculated
from the moment of the first turn to the moment of files
failure. The number of revolutions was calculated on the
condition that we work at a speed of 400 revolutions per
minute. Therefore, we divide 400 revolutions by 60 seconds
to understand how many revolutions the file produces
per second. According to calculations, it turns out 6.67
revolutions per second. Then the number of revolutions is
multiplied by the number of seconds until the moment of
capture, and thus we get the number of revolutions before
the break. The data obtained differ from the manufacturer 's
recommendations.

The samples were sent for scanning microscopy for a
detailed examination of the fracture boundary.

Scanning microscopy was carried out on a JEOL JSM-
6480 LW microscope manufactured by DEAL with an
energy dispersive prefix (EDX) X-MAX manufactured by
Oxford Instruments (detector area 80mm2). The images
were obtained in the secondary electrons in three different
magnifications (300x, 1000x, 5000x) and in the back-
reflected electrons also in three different magnifications
(300x, 1000x, 5000x).

The fractograms of the split surface of the cross-section
of the new unused S-flex 4.20 sample show a homogeneous
finely dimpled structure (Fig. 1a circles) with pointed wedge-
shaped edges (Fig. 1a. doted circles.) and cliff-like fragments
of structural elements ranging in size from 1 microns to 5.5
microns. The images show isotropic pores (Fig. 1b.arrows)
located in almost every structural element of the surface and
evenly distributed over the surface of the sample cleavage.
Pores are observed mainly in the central zones of structural
elements in the center of the pits and have sizes from 400
nm to 2 microns. No cracks were found.

On the fractograms of the split of the cross-section of
the S-flex 4.20 sample obtained as a result of a series of
workloads (1 cycle) including a twist fracture (volumetric
stretching), a finely dimpled structure (Fig. 2a. circles.)
less homogeneous than in the new sample with flatter
and crumpled edges of structural elements ranging in size
from 1 to 4.5 microns (Fig. 2a doted circles.) is visible. The
fractogram also shows spherical perforation including lighter
elements. Isotropic pores are observed mainly in the central
zones of structural elements and have sizes from 500 nm to
2 microns (Fig. 2b arrows) . The pores are represented in
large numbers and are evenly distributed over the surface of
the sample cleavage. Alloy conglomerates of various shapes

Fig. 1. Fractograms of the split surface of a new, unused S-flex 4.20 sample-at different magnifications in secondary electrons.
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oaded, used S-flex 4.25 sample at different magnifications in secondary electrons.

and sizes were found on the rock, which appeared during
stretching and separation. In addition, cracks were found
(Fig. 2 a squares) located in different parts of the sample and
consisting of fused pores.

Fractograms of the split surface of a new, unused S-flex
4.25 sample at different magnifications in secondary
electrons are demonstrated in Figure 3.

On the fractograms of the split of the cross-section of
the S-flex 4.25 sample obtained as a result of a series of
workloads (3 cycles), including a twist fracture (volumetric
stretching), a finely dimpled structure (Fig. 4a circles) less

SHdodoHmus
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homogeneous than in the new sample with flatter and
crumpled wedge-shaped edges of structural elements with
sizes from 1 microns to 5.5 microns is visible (Fig. 4b doted
circle). Isotropic pores (Fig. 4b) are observed mainly in the
central zones of structural elements and have sizes from
400 nm to 1 microns. The pores are observed in moderate
amounts, in about half of the structural elements and are
evenly distributed over the surface of the sample cleavage.
Small conglomerates of alloy of various shapes and a crack
consisting of fused pores (Fig. 4a circles and dotes) formed
during stretching and separation were found on the rock.
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Fig. 7. Fractograms of the split surface of a new, unused S-flex 4.30 sample at different magnifications in secondary electrons.

Fractograms of the split surface of the cross-section
of the new unused S-flex 6.25 sample show a partially
homogeneous, mostly finely dimpled structure with pointed
wedge-shaped edges (Fig. 5a doted circle) of structural
elements ranging in size from 500 nm to 6.5 microns. Often
located pores (Fig. 5a circles) of an isotropic shape are
noted in most structural elements of the surface and are
evenly distributed over the surface of the sample cleavage.
Pores (Fig. 5b circles and dotes) (as on other samples) are
observed mainly in the central zones of structural elements
in the center of the pits and have sizes from 500 nm to 1.4

microns. Cracks consisting of merged large pores are noted
on some areas of the surface.

Fractograms of the split of the cross-section of the S-flex
6.25 sample obtained as a result of a series of workloads
(4 cycles), including a twist fracture (volumetric stretching),
show a mostly homogeneous, finely dimpled structure with
slightly swollen, more flat than on the new sample, wedge-
shaped edges of structural elements, sizes from 500 nm to
4.7 microns (Fig. 6a). Often located isotropic pores (Fig. 6a
circles and dotes) are also evenly distributed over the sample
cleavage surface, are observed mainly in the central zones

Volume 20, no. 1/2022 | Endodontics
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Fig. 8. Fractograms of the split surface of the loaded, used S-flex 4.30 sample at different magnifications in secondary electrons.
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Fig. 9. Fractograms of the split surface of used S-flex 4.35 sample at different magnifications in secondary electrons.
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Fig. 10. Fractograms of the split surface of the loaded, used S-flex 4.35 sample at different magnifications in secondary electrons.

of most structural elements and have sizes from 300 nm to
1.7 microns. Small conglomerates (Fig. 6a circles) of alloy
of various shapes formed during stretching and separation
and organic inclusions from the sample surface were found
on the rock. Several pores merge with each other and form
a small crack.

Fractograms of the split surface of the cross-section of the
new unused S-flex 4.30 sample show a homogeneous finely
dimpled structure with pointed wedge-shaped edges and
cliff-like (Fig. 7a) fragments of structural elements ranging in
size from 1 to 6 microns. The images show isotropic pores

(Fig. 7b) located in most of the structural elements of the
surface and evenly distributed over the surface of the sample
cleavage. Pores (Fig. 7b) are observed mainly in the central
zones of structural elements in the center of the pits and
have sizes from 400 nm to 1 microns. No cracks were found.

Fractograms of the split of the cross-section of the S-flex
4.30 sample obtained as a result of a series of workloads
(7 cycles), including a twist fracture (volumetric stretching),
also show a homogeneous finely dimpled structure with
wedge-shaped edges (Fig. 8a circles) of structural elements
oriented in one direction and slightly swollen, ranging in size
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Fig. 12. Electronic spectrum imaging S-flexi 04/30. The images indicate the areas from which spectra A and B were accumulated.

from 1 to 7.5 microns. Isotropic pores (Fig. 8a circles and
dotes) are observed mainly in the central zones of structural
elements and have sizes from 400 nm to 2 microns. The
vapors are observed in moderate amounts, in about half
of the structural elements and are evenly distributed over
the surface of the sample cleavage. Small conglomerates
(Fig. 8a circles) of alloy of various shapes formed during
stretching and separation and organic inclusions from the
sample surface were found on the rock. No cracks were
found.

Fractograms of the split surface of the cross-section of the
new unused S-flex 4.35 sample show a stepped break with
alloy surges and a homogeneous finely dimpled structure,
pointed wedge-shaped edges and rock-like fragments
(Fig. 9a circles) of structural elements ranging in size from
0.6 microns to 6.5 microns. The images show abundant
isotropic pores (Fig. 9b doted circle) located in most of the
structural elements of the surface and evenly distributed
over the surface of the sample cleavage (Fig. 9 dotes and
circles). Pores are observed mainly in the central zones
of structural elements in the center of the pits and have a
large size spread — from 300 nm to 2.5 microns. Some pairs
merge with each other and form small cracks.

Fractograms of the split of the cross-section of the S-flex
4.35 sample obtained as a result of a series of workloads
(4 cycles), including a twist fracture (volumetric stretching),
show a homogeneous finely dimpled structure (Fig. 9a
circles) with slightly swollen wedge-shaped edges of

Volume 20,

structural elements ranging in size from 0.6 microns to 7.5
microns. Isotropic pores (Fig. 9b doted circles) are observed
mainly in the central zones of the structural elements and
have sizes as in the new sample from 300 nm to 2.4 microns
(Fig. 9). Pores (Fig. 9b doted circles) are present in large
numbers and are noted in most structural elements and
are also evenly distributed over the surface of the sample
cleavage. Small conglomerates of alloy of various shapes
were found on the rock (Fig. 9 squares), which appeared
during stretching and separation. Some pairs merge with
each other and form small cracks.

Fractograms of the split of the cross-section of the S-flex
4.35 sample obtained as a result of a series of workloads
(4 cycles), including a twist fracture (volumetric stretching),
show a homogeneous finely dimpled structure (Fig. 10a
circles) with slightly swollen wedge-shaped edges of
structural elements ranging in size from 0.6 microns to 7.5
microns. Isotropic pores (Fig. 10b doted circle) are observed
mainly in the central zones of the structural elements and
have sizes as in the new sample from 300 nm to 2.4 microns.
Pores (Fig. 10b doted circles) are present in large numbers
and are noted in most structural elements and are also
evenly distributed over the surface of the sample cleavage.
Small conglomerates of alloy of various shapes were found
on the rock (Fig. 10c), which appeared during stretching and
separation. Some pairs merge with each other and form
small cracks.
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After obtaining a detailed image and a clear difference in
structure between the files before and after loading. It was
necessary to see whether there would be changes in the
composition of the nickel-titanium S-Flexi files after loading
(Fig. 11a) and without loading (Fig. 11b)

No changes in the appearance of the surface of the
samples before and after loading were detected, one
can only notice that after processing the surface looks a
little cleaner. The images indicate the areas in which the
spectra were accumulated to determine the qualitative and
quantitative elemental composition (Fig. 12).

The table 1 shows that sample 1 consists of an alloy of
titanium, nickel, aluminum and silicon. After loading, the
content of Ti, Ni and Si increases, but the content of oxygen
and aluminum decreases.
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Table 1. Quantitative composition
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preservation of plasticity after temperature loading. At the
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MPOYHOCTb MOHONINTHDIX KEPaMNYECKNX KOPOHOK

C ONOpPON Ha pe3ubl

© Ycy6oBa H.P.
AzepbarigxkaHckmnii MeauumnHckmin YHusepcuTeT, baky, AzepbangxaH

Pe3tome:

MoHonuTHbIE pecTaBpauun, Grarofaps YMEHbLUEHWIO TEXHUYECKMX OCMOXHEHWN, npuobpeTaloT Bce O0nbluyio
nonynsipHOCTb. Pe3Lbl BEPXHEN YENOCTH, B CUY CBOEI0 PacnonoXeHUs U NpoTpy3nun, ABNATCA Hanbonee nopaxaeMbiMu
3ybamu.

Llenb. OnpegeneHne NpoOYHOCTN HA MOAENAX Pe3L0B, BOCCTAHOBMNEHHBIX MOHOMIUTHBIMM KOPOHKaMM U3 OKCUOa antoMUHUS
W gucunuvkara nutus.

Mamepuasnbl u Memodbl. MeToAOM KOHEYHbIX 3N1IEMEHTOB CO3a4aHbl 2 MOAENN Ha BEPXHUI pesel. B ceTuyaton mogenu ¢
MOHOKOPOHKOW U3 OKCUAa antoMrHus KonnyecTso y3nos coctaeuno 130185, konnyectBo anemeHToB — 90934. B ceTyaTon
MOZENN C MOHOKOPOHKOM U3 AnoKcuMaa NuTusa konmyecTteo y3nos coctasuno 130000, anemeHToB — 96000. 3D-mozenum
ObINKn NOCTPOEHbl U NpoaHanuanpoBaHbl B cpege ANSYS.

Pesynbmamabi. Bmogenmn c okcuaoM antoMmMHUA Npu Harpy3ke B MegmanbHON cTopoHe (X) ropu3oHTanbHas v BepTukanbsHas
cunbl 661 0, B BECTMOYNSAPHON CTOpPOHE BepTukanbHasa cuna obina -190 N, a ropusdoHTaneHas — 0, B HanpaBneHum
rmaBHoOM ocu 3yba ropusoHTanbHasa cuna 6eina 15. B mogenu n3 gucmnukara nutnsa MakcumarnbHble HanpshkeHns mvM B
aeHTuHe coctasuno 13,7 Mla, uemeHnTe — 18,5 Mrla, B KopoHke — 61,8 MINa. KoHTakTHbIE HanpshKeHUsA Ha pacTshKeHue,
COBUT U CXXaTue Ha afre3nBHON rpaHnLe Mexay LeMEeHTOM U JEHTMHOM BOKPYT NIMTUEBON KOPOHKK M WUTUdTa COCTaBUNM
11,9 MMa, 3,5 MMNa n 17,2 MMNa cootBeTcTBeHHO. Moaynb KOHra B Mogensax u3 okcuaa antoMnHUA U aucunukaTa nutmna
coctaBuna 23119,5 MINa n 22887,8 MINa cooTBeTCTBEHHO; KO3 PuLmeHT NyaccoHa 0,22 n 0,23 COOTBETCTBEHHO.
Bbigodbl. YcnelwHo npoBefeH KOHEYHO-3NTIEMEHTHbIV aHanM3 pe3uoBON SHOOKOPOHKM Ha OCHOBE OKCMAA antOMUHUS U
aucunukaTta nutna. Ha ocCHoBaHUM NONyYEHHbIX pe3ynbTaToB 3HAOKOPOHKA MOXET pacCMaTpMBaTLCH Kak 3CTETUYECKUN
N KITMHUYECKN OCYLLIECTBUMbI BOCCTAaHOBUTENbHbIV NOAXOA ANS SHAOLOHTUYECKOTO NIeYEeHUs LeHTpanbHbIX PE3L0B.

KnioueBble cnoBa: OHOOKOPOHKa, NMPOYHOCTb, HanpsaAXeHue, okcuna antoMuHuAa, aucunukat nnutmda, Meton KOHeYHbIX
3IEMEHTOB.

CraTtba noctynuna: 13.01.2022; ucnpasneHa: 28.02.2022; npuHarta: 2.03.2022.
KoHdnuKT nHTepecoB: ABTOPbI AeKNapupyoT OTCYTCTBME KOH(PNMKTa MHTEPECOB.
BnarogapHocTu: PnHaHcMpoBaHve N UHOUBMAYanbHble GriarofgapHoCTV ANA AeKNapupoBaHUs OTCYTCTBYHOT.

Onsa uyntupoBaHua: H.P. Ycy6oBa. NMpOYHOCTL MOHOMMUTHBIX KEPaMUYECKNX KOPOHOK C OMOPON Ha pesubl. QHO0A0HTUSA
today. 2022; 20(1):36-41. DOI: 10.36377/1726-7242-2022-20-1-36-41.

Strength of monolithic ceramic crowns supported
by incisors

© Narmina R. Usubova
Azerbaijan Medical University, Baku, Azerbaijan

Abstract:

Monolithic restorations are becoming increasingly popular due to the reduction of technical complications. The upper
incisors are the most affected teeth due to their location and protrusion.

Aim. To determine the strength on models of incisors restored with monolithic crowns made of aluminum oxide and lithium
disilicate.

Materials and methods. The finite element method created 2 models for the upper incisor. In the mesh model with an
aluminum oxide monocrown, the number of nodes was 130185, the number of elements was 90934. In a mesh model with
a lithium dioxide monocrown, the number of nodes was 130,000, the number of elements was 96,000. 3D models were built
and analyzed in the ANSYS environment.

Results. In the alumina model, when loaded in the medial side (X), the horizontal and vertical forces were 0, in the vestibular
side, the vertical force was -190 N, and the horizontal was 0, in the direction of the main axis of the tooth, the horizontal force
was 15. In the lithium disilicate model, the maximum stresses mvM in dentin were 13.7 MPa, in cement — 18.5 MPa, in the
crown — 61.8 MPa. Tensile, shear, and compression contact stresses at the adhesive interface between cement and dentin
around the lithium crown and post were 11.9 MPa, 3.5 MPa, and 17.2 MPa, respectively.

Conclusions. A finite element analysis of an incisive endocrown based on aluminum oxide and lithium disilicate was
successfully performed. Based on these results, an endocrown can be considered as an aesthetic and clinically feasible
restorative approach for endodontic treatment of central incisors.
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B HacTosLLee BpeMsi U3roTOBMNEHME OAMHOYHbIX KOPOHOK
siIBNsieTcA Hanbonee pacnpocTpaHeHHoON pecTaBpauunen [1-
3]. CornacHo nporHo3am, MMpPOBOW PbIHOK 3yOHbBIX KOPOHOK
n mMocToB ByaeT npogorkaTb pacTM CO CPeaHErodoBbIM
Temnom pocTta 7,78% B 2026 rogy [4]. MOHONUTHbIE pecTaB-
pauun, 6narofaps YMEHbLUEHUIO TEXHUYECKUX OCMOXHEe-
HWU, NpuobpeTatoT BCe BonbLuyto NonynsapHocTs [5, 6]. Mpwu
3TOM, OAHUM M3 NPEeANoOYTUTENbHbLIX MaTepuanoB Afsi MO-
HONMUTHBLIX KOPOHOK CTan AUCUNUKAT NUTKS, KOTOPbIN Npea-
cTaBnseT cobon CTeKnokepamuKy, COCTOSLLYI0 U3 NUTUS
(msirkun cepebpucTo-6enbin MeTanm) n KpeMHUs (Xpynkoe
Kpuctannuyeckoe TBepaoe BewecTso) [7]. Kepamuka guc-
unvkaTta nutua obnagaeTt BbICOKON MPOYHOCTbIO Ha U3rnb
1 BA3KOCTbIO MPU paspyLLeHUn, B CPaBHEHUN C OBbIYHON CU-
nukatHow kepamukon. OQHUM N3 OCHOBHbIX NPEUMYLLECTB
KOPOHOK U3 Aucunuvkarta nutus SBnseTcs UX npo3pavyHocCTb,
KoTopasi COOTBETCTBYET eCTECTBEHHbIM 3yb6am [8]. AHanu3
KynbTyp 3nNUTENUanbHOM TKaHM YeroBeka nokasan, 4vTo
aucunukat nutua obnagaeT Havnydwen 6nocoBMecTUMo-
CTbi0 MO CPaABHEHMUIO C LUPKOHUEM U KOBANbT-XPOMOBbLIMU
cnnaeamu [9]. Bnarogapsi cBOMM OTAWYHLIM OMTUYECKUM
CBOWCTBaM, MEXaHW4YeCKMM XapaKTepucTukam, npocToTe
06paboTKM 1 BO3MOXHOCTW TpaBneHusi / aare3anBHOro Co-
efvHeHns, obecneymBarLLero MMHMManbHO MHBA3VBHbIN
noaxon, AuWcCUnuKaT-nUTMEBasi CTeKrokepamuka cTana
OOHOM M3 caMblX MOMYNSPHbIX PeCTaBpPaLUOHHbIX MaTe-
puanoB npakTU4eckun BO Bcex obnacTtax puMKcMpoBaHHO-
ro nporesvpoBaHus [8]. Bce MHHOBaLMOHHbIE peELLEHNS,
npeanaraeMble AMCUNNKATOM NUTUSA, Bce 6onblie n 6onb-
e paclmpsitoT BO3MOXHOCTU pecTaBpauuu 3TuM marte-
puanom. OgHoON 13 pasHOBUOHOCTEN KepaMukn ABnsieTcs
OKCUA anioMWHWS, Nonynpo3payHbli mMatepuan 0Oenoro
uBeTa, oTNnyaLLmiics 6onbLUel CTENEHbIO NPO3PaYHOCTH,
YyeM ONOKCUA LMPKOHUS. KOPOHKM OTNMYATCS BbICOKMMMU
3CTETUYECKMMM NOoKasaTeNAMM, NO3TOMY, KaK CHMTAOT, AB-
NATCA NyYWMM BapuaHTOM ANS NpoTe3npoBaHus nepen-
Hux 3y6os [10].

Pe3ubl BepxHel 4entocTu, B CUSly CBOEMO PacrofioXeHuUs
1 NPOTPY3uK, SBRA0TCA Hanbonee nopaxaembiMu 3y6amu.
CnomaHHble 3y6bl 06bIYHO BOCCTAHABMMBAKOT MOSHbLIM MO-
KpbITUEM KOPOHKOW, HO 3TOT TUN pecTaBpauuu Tpebyer
3Ha4yuTenbHOW noTepu 3yOHOW TkaHW ANs UX Npenapupo-
BaHus. OOHapyXeHo, YTO Au3aiiH npenapupoBaHus 3y6oB
BNMSET Ha MPOYHOCTb pecTaBpauuu. Coobuiaetcd, 4To
npenapupoBaHue Co CKOLLEHHOW KpOMKOW fAaeT 6onee Bbl-
COKYI0 pa3pyLuatoLLyto Harpy3Ky, Yem npenapupoBaHue 6e3
dackn [11].

BuomexaHvka pes3LoB OTnM4yaeTcst OT KOPEHHbIX 3y6OB.
KopoHku pesuos Bbiwe (10,5 mm) n 6onee y3kune (7,0 mm),
YeM KOPOHKM KOPEHHbIX 3y0OOB (ANWHa KOPOHKU 7,5 MM,
LLeYHO-A3bIYHbIM AnameTp wenkn 3yb6a 10,0 mm) [12]. B
COOTBETCTBUM C PaBHOBECMEM pbluara marumbarowme Mo-
MEHTbl Ha pecTaBpaunsix pe3LoB Bbille, YeM Te, KOTopble
OEeCTBYIOT Ha KopeHHble 3yObl. Kpome Toro, cessytowas
NMOBEPXHOCTb BHYTPEHHMX KOPOHOK nepegHux 3y6oB co-
ctaBnseTt B cpegHem 30 MM2 1 B 2 pa3a MeHbLUe, Yem Y
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KOpeHHbIX 3y6oB (60 MM2), 4TO HeraTMBHO CKa3sblBaeTCs
Ha yaepxaHun aTux pectaspauun [12]. B cBA3n ¢ aTum,
BO3MOXHOCTb MCMOMNb30BaHNS MOHOMUTHBLIX KOPOHOK AJiS
BOCCTaHOBMEHUS nepefHux 3y6oB npeacTaBnseT ocobbin
NHTEpec.

LUENb

OnpegeneHne NPOYHOCTM Ha MOAErNsX pe3uoB, BOCCTa-
HOBJTE€HHbIX MOHOMUTHBLIMW KOPOHKaMM M3 oKkcuaa antoMu-
HWUS 1 ancunukata nuTus. Hynesas runoTesa 3aknyanach
B TOM, 4YTO NMPOYHOCTb MOHOJIUTHbIX KOPOHOK, CMOAENMPO-
BaHHbIX U3 OKCMAa antoMUHUSA U AUCUNUKaTa nutusa oyoer
ONHaKOBOMN.

MATEPUATNDbI U METOObI

MeTooOM KOHEYHbIX 3NIEMEHTOB CO34aHbl Mogenu Ans
pesua BepxHel YencTu. M3obpaxeHusa ons pesua 6binu
CKOHCTPYMpPOBaHbI C UCMOMb30BaHWEM NporpaMMHOro obe-
crneyeHns ana obpaTtHOro npoekTupoBaHus. [onyyeHHoe
TpexmepHoe nsobpaxeHune 6bino npeobpasoBaHo B dop-
maTt cTtepeonutorpadum (STL), KoTOpbI BNOCNeaCTBUM UC-
nonb3oBanca Ans ob6paboTkn KOMMNbTEPHbIM YMUCIOBbLIM
ynpaBneHnem. N3rotoBneHHbI Takum obpa3om npoToTun
ObIN CHOBa OTCKaHMpOBaH Nna3epom, YTobbl NONy4YnUTb MO-
aenb (B dpopmate STL), ncnonb3oBaHHy ANA aHanuaa.
dopmartbl annos “STL’ onucbIBalOT reOMeTpUto NoBepx-
HOCTW KOMMOHEHTa, B TO BPEMS Kak AN aHanuM3a KoHe4-
HbIX 3NIEMEHTOB TpeboBanacb o6beMHas/TBepaoTenbHas
MOAENb, NO3TOMY MONy4YeHHbI ann STL 6bin cHavana
BBedeH B nporpammy Solidworks ans cosgaHusa TBepno-
TenbHou moaenu. Moaenb Gbina ymeHblUeHa 00 pearbHbIX
pa3mepoB npotoTuna. [ns ganbHewnwen paboTbl creHepu-
poBaHHasi Mmogenb O6bina nepeHeceHa B nporpammy ANSYS
Workbench [13]. ina ckaHMpoBaHWs NOBEPXHOCTM NEBOro
BEPXHEro LeHTpanbHOro pesla Ucnonb3oBarncsd ctoMarto-
norunyeckun 3D-ckaHep D250 (3ShapeA/S KonerrareH, [a-
HuS). Toukn Ha NoBepxHOCTK 3yba (3anncaHHble CKaHEPOM)
Ha ropuM3oHTanbHbIX Cnosax (4epes kaxable 1 Mm) coegum-
HANMUCb KPUBLIMW U Ha OCHOBE 3TOr0 OMNpeaensanuchb nrno-
Wwanm nonepeyHoro ceveHns 3yba. Obnactn nonepeyHoro
ceyeHuns No3BONWAM co3faTb TBEpPAble MOAENN LieHTparb-
Horo pe3ua. Pa3mep n chopma 3yba cooTBeTCTBOBanNu pas-
mepam 1 opme aHaTommyeckoro atnaca [12]. invHa ko-
poHkn 10,5 MM, MegunanbHo-gUcTanbHasa WupuHa 8,5 mm
n AnuvHa kopHsa 12 mm (anuHa 3yba cocTtaBnsna 22,5 mm).
MepnopoHT TonwmHon 0,2 mm 6bIN CMOAENMPOBaH BOKPYT
KopHs 3yba. Mogenb 3yba Gbina pacnonoxeHa B cucteme
KoopauHaT TakuMm obpasom, 4To ocb Z Obina napannenbs-
Ha ONMHHOW ocu 3yBa, ocb X MokasbiBana MesvanbHyHo
CTOPOHY, a oCb Y HanpaBneHa B CTOPOHY BECTUBYNAPHOro
acnekTa 3yba. 3atem, ObInn N3roToBneHsl moaenu 3y6os..
Bce pecTtaBpauuun nmenn apdekT HakoHeYHnKa.

CospaHbl oBe mogenu 3y6oB C MOHOMUTHBIMWU KOPOH-
Kamu, koTopble obrnaganu cBoMcTBamMu okcuaa antoMUHUSA
N OUCUNUKATHO-NUTUEBOW KepaMUKM COOTBETCTBEHHO. B
ceTyaTo/ MOAEenuM ¢ MOHOKOPOHKOW M3 OKcuaa antoMUHNS
Konu4yectBo y3nos coctasmno 130185, a konmyecTBo ane-
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MeHTOB — 90934. B ceTyaTon Mogenn ¢ MOHOKOPOHKON 13
auokcumaa nutusa KonmvectBo yanos coctasurio 130000,
anemeHToB — 96000.

YOepXunBawLnin 3EMEHT B KOPHE UMEN LUNPUHY 2 MM,
AnvHy 4,5 MM 1 Haxoguncsa Ha pacctosiHum 7,0 MM OT Bep-
LWMHbI KOPHS. Mo KOpoHKOW Gbin 06pa3oBaH Crow TOMLWM-
Hom 0,1 MM, UMUTUPYIOLLUI LieMeHT. N3-3a aHaToMuu pesua
yAEPXKMBAOLLME 3MEMEHTbI BHYTPEHHUX KOPOHOK [OJIKHbI
ObITb ANUHHEE U YXe, YeM y KOopeHHbIX 3ybos. Bnaroga-
ps TEXHOMOrMM MOHOKOPOHOK (MpeccoBaHHasi Kepamuka
unn CAD / CAM) aTu KpenexHble arnemMeHTbl He OONXHb
OblTb TaKMMU Xe ONMHHBIMW, KaK MeTannuyeckme CTOMKW,
M No coobpaeHUsM MPOYHOCTU KepamuKka [OormkHa ObiTb
wupe ctorku. PectaBpauun Obinv ngeanbHoO coeauHEHbI
CO CTpykTypamu 3yb6a nonumepHbim uemeHTom Variolink Il
(Ivoclar, Vivadent AG, LaaH, JIUXTEeHWTENH).

Mogenwu 3y6oB 6binv 3akpenneHbl B y3rax Ha BHELLHEN
noBepxHOCTU NepuoaoHTa. OHM BbINK HarpyXeHbl cunamu,
UMUTUPYIOLWLMMU CXaTue MNpu LIEHTPUYECKOW OKKITHO3UK.
Ycunne 100 H npuknagbiBanock nNoa A3bl4HbIM BbICTYMOM,
Ha paccTosiHUM 5 MM OT kpasi pesua, nog yrrinom 130 no oT-
HOLLEHMIO K ANMHHOM ocm 3yba. [ina kaxaon mogenu npu-
naranacbk Harpy3ka 190 H Ha nosiCHyt0 4acTb C HaKITOHOM
45° No OTHOLIEHMIO K ATNTMHHOM ocu 3yba ¢ omkcaumnen KocT-
HOWM OCHOBbLI. Pe3ynbTaTthl ObINM OLEeHeHbl ANns pacnpene-
NEeHNs1 HanpsXKEHNA Ha OCHOBE MaKCMMalbHOrO rnaBHOMO
Hanps>KeHUs Ha KOpHe, WTUGTE, LLEMEHTE 1 KOPOHKE.

MopenupoBaHue KOHTaKkTa, NPOBOAMMOE Ha OCHOBE Me-
ToAa KOHEYHbIX 3NIEMEHTOB, ABMNseTCss POPMONA HENUHEN-
HOro aHanusa u, crnefoBaTtenbHo, TpebyeT pa3aeneHns Ha-
rPy3Ky Ha HECKOMbKO 3TanoB. Pa3nuyHblie KOMMNOHEHTbI Ha-
NPsKEHUN (HopManbHOE HanpsiKeHWe, HanpsikeHne caBu-
ra, OCHOBHOE HanpsiXeHWe) 1 IKBUBATNEHTHbIE HanpsiXKeHus
ObINN paccyMTaHbl B MOAENSIX NPU HaKMOHHOW Harpyske.
3y6Hble TKaHW, cMona u kepamuka obnagatT pasnumyHomn
NMPOYHOCTbLIO Ha pacTskeHue u cxaTtue. OgHUM K3 KpuTe-
pueB paspyLUeHUst, UCMOMNb3yeMblX AfS OLEHKN NPOYHOCTMU
TakMx mMaTepuanoB B CIOXHbIX HaMpsXeHHbIX YCMOBUSIX,
aBnseTcad MoanduumpoBaHHbIi kputepun PoH Mwuseca
(mvM), B KOTOPOM Yy4YUTbIBAETCH COOTHOLLEHNE NPOYHOCTU
Ha CXXaTue 1 NPOYHOCTM Ha pacTsKEHME.
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B nccneposaHnm ncnonb3oBaHa onucartensHasa cratu-
cTuka. [ina cpaBHEHUS 3HAYEHWN MEXaHW4eCKUX CBOWCTB
KOPOHOK M3 OKCMAA antoMUHWS W AUCUIMKaTa nuTus uc-
nonb3oBaH OAHOMAaKTOPHbLIN AUCNEPCUOHHBIA  aHanus
(ANOVA).

PesynbTathl. Pesubl — 370 3y6bl C y3KMMU KpasiMu, KOTO-
pble NCMOMNb3YTCA ANA KyCaHus / pe3kn u No3ToMy UCTbl-
TbIBalOT BEPTUKarbHbIE HAarpy3Kku.

M3mepeHne NpoyHOCTM Ha cxaTue CrneyYeHHOro ano-
MWHWS ObINO BLIMOMHEHO Ha MATW Pas3NUYHbIX LUINHAPKU-
Yyeckux obpasuax ¢ ucnonbzosaHnem INSTRON 1344 (Em-
kocTb 500 KN). Pe3ynbTaThl MEXaHUYECKUX CBOWCTB MOAE-
nen nokasaHbl B Tabnuue 1.

[na mogenu ¢ okCuaom anioMUHUS Mbl pacCcMOTpenu
BepTukansHyto cuny sennymHon 190 N. Ycrnosus Harpysku
Oblny cnegywLWMMNU: B MeAnanbHOM CTOpOHE (X) ropn3oH-
TanbHasa v BepTuKanbHas cunbl 6binn 0, B BECTMOYNAPHOWN
CTOpOHe BepTukanbHasa cuna 6eina -190 N, a ropusoHTanb-
Has — 0, B HanpaBneHun rmaBHoW ocu 3yba ropu3oHTanb-
Hag cvna 6bina 15.

ConocTaBneHne nokasaTtenen nokasano, YTo Tvn kepa-
MUYECKOro MaTepmana He okasan CyLeCTBEHHOro BINSHUS
Ha MexaHu4eckue CBOWCTBA NPV UCMbITAHUU HA cXaTue un
Mexay Tvnamy KOpOHOK He Habntoganock CTaTMCTUYECKN
3HauMMom pasHuubl (p>0,05).

Pesynbrathl pacnpegenerHns HanpsxeHun PoH-Museca
npoaHanuanpoBaHbl Ang o6oux cnyyaes (Tabnuua 2).

O6nacTb 4yThb BhllE hUKCUpPOBaHHONM Ga3zansHon obna-
CTU MMena MakcumarsbHble 3HaYeHNs HanpsXXeHU, Tak Kak
noA Harpyskon ata obnactb He morna AedopmMupoBaTb-
Cs, NMOCKOMbKY BCe cTeneHn cBoboabl OCHOBaHWUS Oblnn
orpaHuyeHbl. Ho korga 6bina npunoxeHa ropusoHTanbHas
cuna, KOpoHKa ucnblTana usrnb Bokpyr ocHoBaHus. B pe-
3ynbTaTe BO BTOPOM COCTOSIHWUMW Harpy>XeHus nepegHss ob-
nacTb Gbina cxara, Torga kak 3agHss 4acTb Obina pacTs-
HyTa, 4TO TakXe co3gano obnacTb BbICOKOTO HanpsikeHus
BONM3n ocHOBaHMS.

B Mopenu gucunukaTta nuTus MakcMmarbHble Hanpsixe-
HMa mvM B geHTuHe coctaBuno 13,7 MlMa, uemeHte — 18,5
Mlla, B kopoHke — 61,8 Mlla. KoHTakTHble HanpsxeHus
Ha pacTsXeHue, COBUT U CxXaTue Ha aare3vBHONM rpaHuue

Tabnuya 1. MexaHnyeckue CBOWCTBA OKCUAA aNlOMUHUS U BUCUNTUKAT-NIMTUA, MOJyYeHHble B pe3ynbTaTe UCMbITaHUA Ha cxXaTue.
Table 1. Mechanical properties of aluminum oxide and lithium disilicate obtained as a result of compression test.

CeoiicTaa / Properties Mopgenb u3 okcuaa antomu- | Mogenb U3 gucunukara nu- p=
Hus /| Aluminum oxide model | Tua / Lithium disilicate model

I'IpquOCTl_p Ha cxatue, MlMa / 103772 1046,26 0,834
Compressive strength, MPa
HanpsixeHue cxatvs npy npegene Teky4yecTu (CMeLle-
Hue 0,2%), MIMNa / Compressive stress at yield strength 752,0 751,8 0,986
(displacement 0.2%), MPa
Moaynb FOHra, MIMa / Young's modulus, MPa 23119,5 22887,8 0,704
PacTspkeHune npuy cxatum npu MakcumarnbHOW Harpys-
ke Ha cxaTtue, mm / Compressive tensile at maximum 2,70 2,71 0,974
compressive load, mm
Hedopmauus npu cxaTum Npu MakcMmarisHOM AaB-
nenuu, % / Deformation in compression at maximum 17,95 17,24 0,616
pressure, %
KoadbdpumumeHnT lMyaccoHa / Poisson's ratio 0,22 0,23 0,546

Tabrnuya 2. MakcumanbHble U MUHUMalbHbIe 3HAYEHUSA HaNPsXXeHUN ANA HanPsXKeHUs MOAenM oKCUaa antoMUHUSA.
Table 2. Maximum and minimum stress values for alumina model stress.

BapwmaHT Harpy3ku / Load option

MakcumanbHoe HanpsixeHue, MMa /

Maximum stress, MPa

MuHumanbHoe HanpsxxeHue, MMa /
Minimum stress, MPa

BeprtukanbHas Harpyska / Vertical load

388,94

0,92

[opusoHTanbHasa Harpyska / Horizontal load

149,91

0,07
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MeXxay LLEMEHTOM 1 AEHTUHOM BOKPYT JIUTUEBOI KOPOHKN 1
wtngTa coctasunu 11,9 MlMa, 3,5 Mlla n 17,2 MlMa cooT-
BETCTBEHHO.

OBCYXOEHUE

B aTtom nccnepoBaHuu onpegeneHa NpoOYHOCTb HA MO-
Oernsx pesLoB, BOCCTAHOBMEHHbIX MOHOTMTHBIMUW KOPOHKa-
MU M3 OKCuAa aniMUHUS U aucunukata nutus. funortesa
Oblfla MOMNOXUTENbHO NOATBEPXKAEHA, TaK Kak pasnuuus,
BbISIBIIEHHbIE MEXAY MOAENAMM, ObININ HE3HAYUTENBHbLIMMU.

Cnegyet OTMETUTb, YTO OOMHOYHAS KOPOHKA Ha LieH-
TpanbHOM pe3Le BepxXHen 4YemntcTn sBndeTcs OLHOW U3
CaMbIX CITOXHbIX 3CTETUYECKUX 3aday B CTOMATONOrUu.
leomeTpus pesua HenpocTas, NonbiTka co3aaTth €ro C Hyns
3aHMMaeT MHOroO BPEMEeHMW, U He coBceM ToyHad. CTaH-
[apTHbIA NMPOTOKON AN 3HAOAOHTUYECKOro rievyeHus 3y-
60B B COBpEMEHHOW nuTepaType elie He NoATBEPXKAEH.
[MocKoMbKy Hay4HbIX OaHHbIX HEAOCTaTOYHO U Heybeau-
TernbHbl, peLleHne 0 TOM, Kako mMatepuan ucnonb3oBaTb
B obnactu nepepHero otgena, oOblMHO MpUMHUMaeTcs B
COOTBETCTBMM C PEKOMEHOAUUAMU Npou3BoAUTENEN, Oc-
HOBa@HHBIMW UCKIIIOYMTENBHO Ha CBOWCTBAX COMPOTUB-
neHva matepvana. [MoaTomy B 3TOM McCriefoBaHUW ANS
OLIEHKN pacnpefeneHns HanpsKeHur UucnonbL3oBanoch
3D-mopenupoBaHue METOLOM KOHEYHbIX 3IEMEHTOB.

Mpu npoTe3anpoBaHnn yunTbiBaeTCA UHAUBMAYANBHOCTb
KaXk[,oro criyvas, oLeHmBasi KonmyecTBo 3yOHbIX OCTATKOB,
BapuaHTbl pecTaBpaLMOHHbIX MaTtepuanoB U COCTOsIHUE
noanepXuBarLLnx TKaHel, MOXHO ykasaTb MeToabl Neve-
HWS1, NOATBEPXAEHHbIE Hay4YHbIMK AaHHbIMK [1]. Ocnabne-
HMe 3yOHbIX CTPYKTYp M3-3a NepernoMoB 3y6oB 3aTpyaHSeT
NPUHATUE PEeLUEHNS U MPOrHO3 BOCCTAHOBUTENBHOTIO Neve-
HUs. B Takux crnyvasix BapMaHTOM NpoTe3MpoBaHus MOryT
ObITb MOMHbIE LEenbHoKkepammuyeckme kopoHku. Crepyet
OTMETUTb, YTO LEeNbHOKEPaMUYECKME KOPOHKU ObinNu pas-
paboTaHbl 13 XenaHusi BOCCTAHOBUTb CUITbHO pa3pyLUeH-
Hble nepegHue 3ybbl O 3CTETUYECKM NPUSTHON HOPMbI 1
PYyHKUMN.

B mogenu c anioMMHMEBON KOPOHKOW BCS MNepeaHss
BEpXHAA obnacTb KOPOHKM NPW BepTUKanbHOW Harpys-
ke Obina obnacTbio BbICOKOro HanpsbkeHus. Jta obnactb
KOPOHKM Bbina HenpasunbHOW GOpMbl U MMena bonbLioe
KONMUYECTBO HEYCTOMYMBLIX KOHTYPOB, YTO MPUBOAMIMO K
BbICOKMM KO3 PMLMEHTaM KOHLEHTpauun HanpsXeHun.
C6oky aTa yacTb Gblnia N0 CpaBHEHMIO C OCHOBAHUEM YXe,
YTO B KOHEYHOM UTOre cnocobCTBOBANO BO3HUKHOBEHUIO
HanpsxeHun. HabnogeHne MoxXeT OblTb MOATBEPXKAEHO
CKOITOM, MpU KOTOPOM YacTb 3yba / KOPOHKM OTpbIBaETCS
OT OCHOBHOro kopnyca. OgHako NMPOYHOCTb Ha CXaTue OK-
cupa antMUHUA B LIENTOM OYeHb BbiCOKa. BOo3HMKWNe Ha-
NpsS>KEeHUSA ObINM OYEeHb Marsbl MO CPABHEHMIO C MPOYHOCTLIO
MaTepuana KOpoHKM1 Ha cxaTue. 1o gaHHbIM nuTepaTyphl,
Kepamuka Ha OCHOBE OKCuAa antMUHUSA onpeaenseTcs
BbICOKOW MPOYHOCTbIO Ha M3rnb, MMeeT YMEPEHHYIo Mpo-
3paYyHOCTb M MOXET ObITb MCMONb30BaHa Kak Kapkac Ang
OONHOYHbIX KOHCTPYKUMIA Ans (OPOHTanbHOMW KU GOKOBOWN
rpynnol 3y6os [10].

B Mopenu okcvaa anioMUHUS MUHMMarnbHbIE BO3HMKa-
IOLLMe HanpsKeHUs Obinu OoYeHb Manbl, B Ananas3oHe OT
0,05 po 1 MIMa. Takxe 6bINo 3ame4yeHo, YTo fiobHasa n ba-
3anbHasa obnacty obpasua Oblniv MectaMym MakcMManbHOW
KOHLeHTpaUnn Hanps>XeHni 1 NoTeHumanbHbIMM MecTamm
BO3HMKHOBEHUSA TpelwnH. OgHako MakcumarnbHble Hanpsi-
XEeHUs, co3gaBaeMble Npu BEPTUKANBHOW Y rOpU3oHTanb-
How Harpyske, coctaBnanu 37,5% un 14,4% oT nNpoYHOCTU
oKcuaa antoMuHusa Ha cxaTue (1037,72 MIMa).

BTopass Mogenb MOHOMUTHOW KOPOHKM Gbina co3gaHa
n3 gucunukata nutus (SiO2-Li20), koTopbii 6bIN BHegpeH
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B obnacTb CTEKNOKepamMuKn B Ka4ecTBe cepAeyHuka, no-
ny4YaemMoro TepmMonpeccoBaHWEM CIUTKOB. YTo kacaeTtcs
OKOHYaTEeNbHOW pecTaBpauMyM SHAOOOHTMYecku obpabo-
TaHHbIX 3yO0B, TO B NUTEpaType coobLLaeTCs, YTO KOPOHKHN
obecneyart 6onbLUyldo AONTOBEYHOCTb 3yOHOMY anemMeHTy
[1, 14]. Db dpekT HakoHeYHMKa 1 3hheKTBHAA repMmeTr3a-
LUMs KOPHEBOrO kaHana npefoTBpallatoT NPOHUKHOBEHME
MWKPOOPraHn3mMoB, KOTOPblE MOTyT MOCTaBUTb MOA Yrpo-
3y KopHeByt nnomby. [na aToro pecrtaBpauusa OOMKHa
UMeTb TOHKUIN N OAHOPOAHbLIA BHYTPEHHUI CIOW LieMeHTa
n KpaeBoe HecooTBeTcTBME A0 120 MKM, 4TOGbI n3bexartb
NPOHVUKHOBEHUS MUKPOOPraHM3MOB U conbunusauymm Le-
MEHTa CITHOHOW, YTO NpuBENO Obl K pasgpaXeHuo TKaHen
napofoHTa. Takum obpasom, TUM NpeaenbHON NoAroTOBKM
SBMSieTCA peliarowmumMm ¢(akTopoM, MOCKOSbKY OH MOXeT
HanpsIMylo BNUATb Ha ocagky Npu BOCCTaHOBIEHUU, Mpe-
JernbHY0 aganTauuio 1 conpoTuBneHue paspyieHuto [11].

CornacHo F. Zarone et al. [15], kepamuKy € BbLICOKMM MO-
OyrneM ynpyroctu — OKCUZ, UMPKOHUS UMW antoMUHUSA — He
cnegyet MCNonNb3oBaThb, MOCKOMNbKY OHa CO34aeT KpuTu-
YECKYI KOHLEHTPaLMIO BbICOKOrO HanpsXXeHUs Ha rpaHu-
ue paszena pectaBpauusi-LUeMeHT-OEHTUH U, KPOMe TOro,
3TU MaTepuarbl He Tak XOPOLLO CLENMATCA C AEHTUHOM.
[MoaToMy NpeanoyYTUTENBHO NCMONb30BaTh AUCUIUKATHYHO
Kepamuky nuTus, kotopas obnagaet cOOTBETCTBYyHOLLEN
NMPOYHOCTBLIO M aAre3vMBHO COefMHEeHa C TKaHsMu 3y0oB.
MOHOMUTHbIE KOPOHKM U3 AUCUNNKaTa NUTUS Ha NepeaHNX
3ybax He OOMKHbI ObiTb MOABEPXKEHBI MOBPEXAEHUIO UMK
paspyLleHno BO BpeEMS (h13MONOrMYecknx Harpysok B no-
noctu pta. CornacHo akcnepuMeHTanbHbIM UCCNef0BaHMN-
M, npoBefeHHbIM M, Bankoglu Gingor et al. [16], pesubl,
BOCCTaHOBJIIEHHbIE KEpPAMWYECKMMW SHLAOKOPOHKaMMU U3
aucunukata nutus, obnagatT 6onee BbICOKOM YCTONYMBO-
CThbi0 K pa3pyLLUEHMIO, YEM Pe3Libl CO CTOMKOWN U CTEPXKHSIMMU,
HO BbI3bIBalOT Nepernomsl 3yb6os. KnvHuyeckne nccnegosa-
HWSI C PEKOHCTPYKLMEN pe3LIOB C UCMONb30BaHUEM 3HA0KO-
POHOK O4YeHb orpaHuyeHbl. OTMeYaeTcsi, YTO MOHONUTHbIE
KOPOHKM B NnepefHux 3ybax AeNCTBYHOT Kak KOPOTKUE CTOMKMN
¢ BromexaHnyeckow TOYKM 3peHuns. ConpoTuBreHne pas-
pyLleHnio 3y60oB, BOCCTAHOBIIEHHbIX KOPOTKMMY CTONKaMMU,
B 2-5 pa3s HMXe, YeM Yy CTOEK, COCTaBnaWMNX 2/3 AnnHbI
kopHs [17]. Kpome Toro, N. Forberger, TN. Gohring [18] no-
Kasanu, 4To 9HOOKOPOHKU LEMOHCTPUPYIOT 3HAYUTENBbHO
XyOLy npefenbHyt HemnpepbiBHOCTb MO CPaBHEHUIO C
cton6amun n agpamu. Hanpotus, A. Ramirez-Sebastia et
al. [19] npuwnu K BbIBOAY, YTO 3yObl, BOCCTAHOBJIEHHbIE C
MOMOLLbI0 3HOOKOPOHOK U WTNdTOoB KOMMNO3MTHOrO marte-
puana, apMMpOBAHHOIO CTEKIIOBOIOKHOM, 06nagatoT oaum-
HaKOBOW YCTOMYMBOCTbLIO K Mepenomy. Hanuuune wrtudTa
UnuM pecTaBpalUOHHOro MaTtepmana He Oka3blBaeT Cylle-
CTBEHHOrO BNIUAHMSA Ha KpaeByl HEMpPepbIBHOCTb pecTaB-
pauui nepegHux 3y6oB. Pa3BuTue agre3anBHbIX METOLOB U
Oonee BbICOKOMPOYHON kepamMuku obnerdyaet M3roToBre-
HWe 3HOOKOPOHOK, KOTOPble MOTyT CTaTb anbTepHaTUBON
CTaHOAapPTHOW PEKOHCTPYKUMU 3y60oB, 0COBEHHO B 3agHMX
3ybax [20]. OgHako ncnonb3oBaHUe 3TUX pecTaBpauun B
nepeaHux 3ybax Bce ellle OCTaeTCsi CMOPHbIM U BCE eLle
HeoOXxoaMMbl AanbHenWwmne ncenegoBatms B npeablaywmnx
nccnegoBaHUAX MeTofa KOHeuYHbIX anemeHToB [11] gns
OLIeHKM MPOYHOCTN MaTepuana MCnonb30Bancs Kputepun
®oH Museca, KOTOPbIN HE YYNTBIBAET Pa3Nu4yms B MPOYHO-
CTV MaTepuarioB Ha pacTskeHue n cxaTtue. B HacToswem
nccnegoBaHMmM UCNonNb3oBancs MoanULMPOBaHHBIN KpU-
Tepun paspyeHusa ®oH Museca ons EHTMHA, KEPaAMUKK U
KOMMO3UTHON CMOMbl. OTU KPUTEPUM MO3BOMST OLEHUTb
NMPOYHOCTb Marepuana, koTopasi 6oree TOYHO COOTBET-
CTBYET KMMHUYECKUM cUTyauusm B aTux nccnepoBaHusix
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BOKpYr pecTaBpauuii Ha rpaHuue pasnena LeMeHT-4eHTUH
ObINMIN HaHeCeHbl CKPENrEeHHblE KOHTAKTHblE 3NeMEHTHI,
YTO NMO3BOJINIIO paccyMTaTb KOHTaKTHbIE HamMpsiKeHWUs Ha
pacTsiKeHue, cxaTue U CABUM U BU3yanuanposaTb UX pac-
npeaeneHve B 06nacTy rpaHulbl pasgena UeMeHT-AeHTUH
BOKpYT pecTaBpauui.
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Using solvents for dissolving guttapercha:

A systematic review

Zurab S. Khabadze, Daria A. Nazarova, Farukh R. Ismailov, Alexandra P. Kotelnikova, Ekaterina S. Shilyaeva

RUDN University, Moscow, Russia.
Abstract:
Aim. To assess systematically the available scientific evidence about the efficiency and the adverse effects of different
solvents dissolving guttapercha.
Materials and methods. The study of publications was produced in the electronic databases such as Google Scholar,
PubMed during a systematic review of the literature. Included articles contain information about using solvents during
endodontic retreatment and their effectiveness and side effects. The publication date criterion was selected from January
2006 to January 2021.
Results. 66 articles were viewed during the review. After analyzing the literature for inclusion criteria, the total number of
publications has become 13.
Conclusions. According to literature data, the frequency of using essential oils (orange oil, grapefruit oil, eucalyptus oil)
to dissolve guttapercha in endodontic practice is increasing due to better biocompatibility and lack of cytotoxicity and

carcinogenic effects.
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INTRODUCTION

A certain number of cases do not respond to primary
endodontic treatment for many reasons, which makes
retreatment necessary. It requires a complete and high-
quality removal of the filling material, since a failed root canal
treatment will lead to the addition of a bacterial infection and
subsequent complications.

Guttapercha is the most common material for high-quality
root canal filling [13]. Its removal can be done with chemicals
called solvents. However, their use is optional, which makes
it possible not to use solvents. Studies have shown that
the use of guttapercha solvents not only accelerates the
endodontic retreatment process, but also improves the
quality of the root canal treatment [33].

Solvents differ from each other in chemical composition,
time of achieving their effect, effectiveness, toxic effect on
periapical tissues, presence or absence of carcinogenic and
hepatotoxic effects.

The purpose of this review article is to analyze the
effectiveness and presence of toxic effects when using
solvents to dissolve guttapercha.

MATERIALS AND METHODS

This systematic literature review follows Prisma guidelines.

Eligibility Criteria

Publications that met the following selection criteria were
included:

1. Publication year isn’t earlier than 2006

2. Availability of studies proving the properties of each
selected guttapercha solvent

3. Figuring the topic of the effectiveness of using var-
ious solvents for retreatment, as well as their side effects
on pericapical tissues and internal organs, the presence
of studies.

The review didn’t include publications, the title and
abstract of which did not meet at least one of the presented
inclusion criteria.

Information Sources

Up-to-date information in Russian and English from
Google Scholar, PubMed electronic databases has been
studied.

Search and Selection of Studies

A search in Russian and English with no time limit
was performed by one person. Search terms included
“retreatment”, “solvents”, “dissolving gutta-percha”, “gutta-
percha removal”’The studies were filtered and selected
in several stages. Firstly, they were evaluated by titles.
Secondly, individual documents at the first stage were
additionally assessed by reading the abstracts and full-
text articles. The first selection criterion was the selection
of publications whose titles included at least one search
term. Further, publications whih are dated earlier than 2006
were excluded. At the last stage, the content of the full-text
versions of the selected articles was examined (Figure 1).

Risk of Bias Assessment

Cochrane Collaboration data were used to assess the
risk of bias, with tests performed at each of the selection
stages, according to Higgins et al [42]. The levels of bias
were classified as follows: low risk, if all the criteria were met;
moderate risk, when only one criterion was missing; high
risk, if two or more criteria were missing; and unclear risk,
if there were very few details to make a judgement about a
certain risk assessment.

RESULTS

66 articles were reviewed, of which 29 were from the
PubMed database, 37 were from Google Scholar. After the
selection according to the exclusion criteria, the total number
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66 publications in PubMed and Google
Scholar
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Publications after removing duplicates
(n=46).

v

Screened Publications
(n=31).

Excluded articles (n=8).

¥

Full-text articles rated for eligibility
(n=23).

Excluded Full-Text Articles

(n=10).

v

Studies included in the review
(n=13)

Fig. 1. Article selection process.

of articles was 13. In the selected articles, the relevant
data on the effectiveness and side effects of solvents in
retreatment were analyzed (Table 1).

DISCUSSION

Guttapercha is one of the most used materials for high-
quality root canal filling. The dissolution of the guttapercha
for the retreatment can be with or without solvents. Over time,
the choice of solvents has changed towards other chemicals
due to their better biocompatibility [24]. An ideal endodontic
solvent requires the following properties: high dissolving
effect, low surface tension, low cytotoxicity, no carcinogenic
effects, ease of use, fast action and long service life [23].

Let's consider in more details the properties of various
solvents, such as carcinogenicity, cytotoxicity, the ability to
dissolve guttapercha and the effect on periapical tissues.

Turpentine

The average percentage of weight loss in guttapercha
after 10 minutes was 25.86 + 0.89 [40].

After 14 days of using turpentine, periodontal tissues are
edematous and inflamed in some places, the epithelium is
swollen and inflamed. There is damage to the terminal plate
of the periodontium, inhibition of the cells of the interstitial
substance, the own ligamentis vocalized and, in some places,
destroyed. The vessels are sharply dilated. The bone tissue
of the alveolar process at the site of turpentine injection is
loosened and contains the remains of the substance, with
the formation of cavities. After one month of using turpentine,

Volume 20,

morphological changes are still visible in all periodontal
tissues. There is an increase in the number of vessels near
the ligamentous apparatus and the appearance of lumps
of destructive material of cells and tissues with a brownish
color. Young bone tissue without osteocytes with signs of
destruction. The ligamentous apparatus is disorganized. The
most characteristic changes in the periodontal tissues were
found within two months after using turpentine. In the zone
of turpentine action on the alveolar bone, there is a frequent
appearance of zones of old bone, without remodeling and
weak work of osteoclasts for its elimination [10]. Bone
lacunas are without cells — osteocytes. Bone beams are
wide and dense. The adjacent area around the old bone
contains little newly formed new bone. Destruction of the
bone alveolar bone was found on most preparations — areas
of cancellous bone without osteocytes and with a poorly
developed osteoid [5].

Thus, turpentine has a local toxic effect on the surrounding
tissues. This effect is due to the fact that turpentine oil,
being an organic solvent, has a negative effect on the lipid
component of cells and interstitial tissue [5], but has no
carcinogenic effect.

Eucalyptus oil

The efficiency is lower compared to chloroform because
eucalyptus oil cannot be heated in the root canal. If the
temperature of this solvent is raised to 37 degrees, its
permeability increases [14, 25].
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After a day of using eucalyptus oil, there are signs
of inflammation in the periodontium without destructive
changes in the bone. After 14 days of using eucalyptus oil
there are zones of the ligamentous apparatus, in which the
vessels are normally developed, fibrous or other changes
identified are absent. The ligament of the tooth is unchanged,
without disorganization, with densely packed fibers [10]. One
month later, in the area of exposure to eucalyptus oil, it was
found that in the area of the alveolar bone there is an active
restoration of partially damaged bone tissue, the processes
of closing a partial defect are underway, and young osteoid
tissue with well-developed vessels is being formed. The old
bone is gradually removed. Two months after exposure to
eucalyptus oil on the periodontal tissues, it was found that
all tissues adjacent to the tooth were practically normal,
without fibrotic changes and inflammation. There are no
changes found for this observation period under the action
of turpentine [5].

The average percentage of weight loss in gutta-percha
after 10 minutes was 18.27 + 0.85 [40]. The surface tension
coefficient 0 =49.9 J / m2 [41].

Eucalyptus oil has a positive antiseptic anti-inflammatory
effect on periodontal tissue [24]. Thus, eucalyptus oil is safe
to use to dissolve gutta-percha. Eucalyptol achieves the best
effect when used on thermoplastic gutta-percha [3] in the
apical third of the canal [34].
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Chloroform

The average percentage of weight reduction in
guttapercha after 10 minutes was 38.87 + 0.73 [40], which
shows the maximum efficiency in dissolving guttapercha
among other solvents.

Cofferdam (latex or non-latex) dissolves on contact with
chloroform, which creates a number of inconveniences in
the work [6]. Chloroform acts on the chemical composition
of dentin, changing the content of calcium and phosphorus,
and adversely affects the bond strength during stretching of
adhesive systems [25]. Nevertheless, chloroform has the
most undesirable effects on periapical tissues, and it is also
a carcinogenic and neurotoxic substance [26]. Chloroform
is classified as a Group 2B carcinogen by the International
Agency for Research on Cancer [27, 28].

Xylene

The average percentage of weight loss in gutta-percha
after 10 minutes was 28.30 + 0.97 [40]. One of the most
effective solvents for gutta-percha [13]. It dissolves gutta-
percha more slowly [36] than chloroform, allowing for better
control and removal of the softened gutta-percha.

Has a potentially irritating effect on periapical tissues [3]
but does not have a carcinogenic effect [39].

Orange oil

The beginning of softening after 30 seconds, after 60
seconds there is a slight softening of gutta-percha [41]. One
of the most effective solvents of gutta-percha in two-thirds
of the canal [34]. It is more biocompatible and less cytotoxic
than xylene and chloroform [27]. Orange oil achieves the
best effect when used on thermoplastic gutta-percha [3].
Orange oil does not affect the tensile bond strength of
adhesive systems [25].

The frequency of use of orange oil is increasing in
endodontic practice due to its proven safety, biocompatibility
and lack of carcinogenic effect [25] and toxic effect on
periapical tissues.

Halothane

An alternative to chloroform, is not used because of the
potential side effect — idiosyncratic liver necrosis [12], as well
as toxicity and carcinogenicity.

Tetrachlorethylene

Tetrachlorethylene  showed the Ilowest average
penetration time compared to other solvents [36], which
means that tetrachlorethylene has a strong dissolving effect
for guttapercha.

It is considered a safe alternative to chloroform compared
to halothane. Tetrachlorethylene is the main substance of
Endosolv-E (Septodont, Paris, France) [2], which is used
to dissolve guttapercha. However, little is known about its
effectiveness compared to other solvents. Tetrachlorethylene
is not hepatotoxic [12].

Peppermint oil

The average percentage of weight loss in gutta-percha
after 10 minutes was 1.76 + 0.76 [40]. This shows the low
capacity of peppermint oil to dissolve the guttapercha mass.

Table 1. 222277

Author LT LCL Materials Number Solvent
year
Miriam F. Z. S. et al [7] 2008 Ex vivo, Human maxillary canines 40 Chloroform, orange oil, eucalyptol oil
Karina R.S. et al [8] 2019 Human maxillary premolars 40 Chloroform, orange oil, eucalyptol oil
Mona D. et al [17] 2019 In vitro, hurrzir;irs’r:)e:zlllary central 30 Chloroform, tetrachloroethylene
Professor CP Owen [20] 2014 GP cones 81 Eucalyptol oil, xylene
Sadashiv G.D. et al [21] 2019 In vitro, GP cones 70 Peppermint oil, castor oil
Kelly C.S. de O. et al [22] 2017 In vitro, GP cones 30 Xylol, eucalyptol, citrol, orange oil
Chloroform, orange oil, a mixture of
Alberto D. et al [23] 2017 In vitro, GP cones 50 D-limonene and 1,2-dichloropropane, a
mixture D-limonene and turpentine
Zohreh K. et al [32] 2013 [0 472, el Duteionr? 60 Chloroform
premolars
Zivile G. et al [34] 2018 In vitro, human mandibular incisors 40 Orange oil, eucalyptol ail,
Farid G. N. [36] 2013 Human teeth 12 Eucalyptol ol
MH Yosefi Dr [37] 2015 In vitro, human anterior teeth 50 Chloroform, carvene
Atul J et al [39] 2017 In vitro, GP cones 30 Orange oil, xylene
Kumar A et al [40] 2017 In vitro, GP cones N | Chloroform, rectified white turpentine oil,
eucalyptol oil, peppermint oil
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The beginning of softening of gutta-percha after 50 seconds,
after 60 seconds, slight softening is noted [41].

Grapefruit oil

The beginning of dissolution after 10 seconds, after 60
seconds, complete dissolution of the gutta-percha is noted.
Grapefruit oil is the most effective solvent for dissolving
gutta-percha in hard-to-reach dental tubules. This is due to
the lowest surface tension coefficient of grapefruit oil o =
26.039 J / m2, in comparison with other essential oils.

When penetrating into hard-to-reach places, grapefruit
essential oil is better than other solvents washed out of
them, since it has the best wettability for irrigation solutions,
since the wettability of the gutta-percha solvent depends not
only on the surface tension of the irrigation solution, but also
on the surface tension of the solvent itself.

When using grapefruit oil as a solvent for guttapercha,
the percentage of developing an infectious inflammatory
process in dentin is reduced. This is due to the increased
leachability of the remnants of grapefruit oil and the filling
material dissolved by it from the dental tubules [41].

Clove oil

Ehe beginning of softening after 40 seconds, after 60
seconds, partial softening of the gutta-percha mass is noted.
The surface tension coefficient o = 31.58 J / m2 [41].

There are methods of dissolving guttapercha without
solvents, but there are proven studies confirming good
effectiveness when using them.

An example is the use of MtwoR and ProTaper in
combination with and without a solvent:

1. When working inside the canal using MtwoR without
the use of solvents, the mineral component of dentin in
the form of hydroxyapatite drusen is visible. The "smeared
layer" is also clearly visible on the longitudinal sections of
the canal.

When working inside the canal with MtwoR using
guttapercha solvents, virtually no “smear layer” is detected,
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although sometimes a mineral amorphous structure or small
crystals can be observed on the canal surface. At the same
time, the dentinal tubules do not contain filling material either
in the depth or in the orifices [30].

2. When using solvent with ProTaper, the time for end-
odontic retreatment is reduced. The heat generated by the
rotating instruments helps the solvent to plasticize the gut-
tapercha and facilitates the penetration of the rotating instru-
ments into the guttapercha mass [31].

CONCLUSIONS

The use of solvents statistically significantly facilitates
the removal of the filling material in the root canal during
endodontic retreatment. Especially, many studies have
proven their effectiveness in dissolving guttapercha.

Over time, the choice of solvents has changed due to the
research and the results obtained. Previously, chloroform was
used due to the high dissolution efficiency of guttapercha and
the short time required performing this procedure, but due to
its proven cytotoxicity and carcinogenic effect, chloroform is
no longer a safe solvent. For its alternative, various solvents
of guttapercha were investigated, such as halothane, xylene,
purified turpentine oil. However, due to the toxic effect on the
periapical tissues, as well as the hepatotoxic effect, these
solvents are not used.

Safe alternatives to chloroform are orange, grapefruit and
eucalyptus oils, which are essential oils. They have no toxic,
carcinogenic and hepatotoxic effects. A positive property of
orange oil is its biocompatibility, eucalyptus oil has a positive
antiseptic anti-inflammatory effect on periodontal tissue, but
it must be heated to 37 degrees to increase permeability.
Grapefruit oil penetrates into hard-to-reach places and is
also well washed out of them.

The high efficiency of the use of rotating instruments with
the use of solvents for endodontic retreatment has been
proven.
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KnuHnueckasa npamaa pecraBpauus

»KeBaTesIbHbIX 3yOOB B 3CTeTUKO-
PYHKLMOHANIbHOM acneKTe

© MutporuH A.B., OcTanuHa [1.A., SwHaszapos X.H.

OepepanbHoe rocyfapcTBeHHoe blofxeTHOe 0bpasoBaTenbHOE yupexieHue BbicLiero obpaszoBaHmna
«MOCKOBCKIMI rOCyAapCTBEHHbIV MeMKO-CTOMATONOrMYeCKkniA yHepcnteT nmenn A, EBgokmosa»
MuHwWCTepCTBa 3apaBooxpaHeHa Poccuickon Oepepaunm, Mockea, Poccusa
Pe3rowme:
Mpsimasi pecTaBpauua sIBNSIETCA OAHUM M3 CaMbIX PAcnpPOCTPaHEHHbIX METOAOB peabunutaunu gedekToB TBepAblX
TkaHen 3y6oB. KOoMNo3uTHble pecTaBpauuu C WUCMOMb30BAHWEM HOBbIX HaHOKEpPaMWYECKUX MaTepuarioB siBNSOTCA
anbTepHaTUBOWN TPaAULMOHHOMY OpPTOMNEeAMYECKOMY NEYEHUIO BBMAY PacTyLLero cnpoca Ha MUHUMarbHO-MHBA3WBHbIE
TEXHOJOrMM, NOCKOMbKY KOPOHKU UMW Apyrue opToneanyeckne KOHCTPYKUMM noapasyMeBatoT 3HAYUTENbHYIO NOTEPHO
CTPYKTYpbl 3y6a ¢ MakpomexaHuyeckoi n 6ornee MHBA3MBHOW MOATOTOBKOW TkaHel. B gaHHOW cTaTbe npeactaBneH
KIMMHUYECKUI Cryyaln nedyeHus kapueca 3y6oB 3.6, 3.7 MeTOLOM MPsIMON KOMMO3UTHOW pecTaBpauum C 3CTETUKO-
byHKLMOHaNbHOW peabunuTtaumnein KOHTaKTHbIX MYHKTOB.

KnioueBble croBa: acTeTuyeckasi CTOMaToNorus, npsimMasi KOMNo3uTHasi pectaBpaLusi, BOCCTAHOBIIEHNE KOHTaKTHOMO
nyHKTa.

Cratbsa noctynuna: 27.12.2021; ncnpaBnena: 08.02.2022; npunsaTta: 17.02.2022.

KoHnUKT nHTepecoB: MUTpoHUH A.B siBNsieTcs rmaBHbIM peJakTopoM XXypHana, 04HaKo, 3TO Gbifio HBENMPOBAHO B
npouecce ABOMHOIO CrNenoro peLeH3npoBaHus.

BnaropgapHocTu: CDVIHaHCVIpOBaHVIe n nHagmnseuayarnbHblie 6ﬂar0,ﬂ,apHOCTVl Ona geknapunpoBaHMA OTCYTCTBYHOT.

Ona uuntupoBaHusa: MutpoHuH A.B., OctannHa [1.A., QwHasapos X.H. KnnHnyeckasn npsimasi pectaBpaLysi )KeBaTerbHbIX
3y60B B 3CTETUKO-PYHKLMOHANbHOM acnekTe. AHAoaoHTus today. 2022; 20(1):47-50. DOI: 10.36377/1726-7242-2022-20-
1-47-50.

Clinical direct posterior restoration in aesthetic
and functional aspect

© Alexander V. Mitronin, Diana A. Ostanina, Khisrav N. Eshnazarov

Federal State Budgetary Educational Institution of the Higher Education
“Yevdokimov Moscow State University of Medicine and Dentistry” of the Ministry of Healthcare of the Russian Federation,
Moscow, Russia
Abstract:

Direct restoration is one of the most common methods of rehabilitation of defects in teeth hard tissues. Composite nano-
ceramic restorations are an alternative to traditional prosthetic treatment in view of the growing demand for minimally
invasive technologies, since crowns or other prosthetic restorations imply a significant loss of tooth structure with macro-
mechanical and more invasive preparation of the dental tissues. This article represents a clinical case of direct composite

restoration in carious teeth 3.6,3.7 with aesthetic and functional rehabilitation of contact points.

Keywords: aesthetic dentistry, direct composite restoration, contact point reconstruction.
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BBEOEHUE poB [1,2]. Tem He mMeHee, npeobnagatowen NPUINHOW Mo-

[edbekTbl TBEpPAbIX TKaHen 3y60OB MOryT BO3HMKATb  paxeHus 3y0OB ABMSETCA Kapuec, pacnpoCTPaHEHHOCTb
BCreAcCTBME OTpuLaTenbHOro BO34eUCTBUA psida hakTo-  koToporo coctaBnget 6onee 90% cpeam HaceneHust Mupa
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Puc. 1. Knununyeckas otorpacms 3y6os 3.6, 3.7 no neyenus.
Fig. 1. Pre-operative picture of teeth 3.6, 3.7.

\ g
Puc. 3. Cenapaums KOHTaKTHbIX NYHKTOB.
Fig. 3. Separation of the contact walls.

Puc. 5. BocctaHoBneHue anpoKcUManbHbIX
CTeHOk 3y6oB 3.6, 3,7.

Fig. 5. The proximal walls reconstruction in teeth 3.6, 3.7.

B uernom [3,4]. BmecTe ¢ TeMm, pacTyLlee xXenaHne naumnex-
TOB UMETb NOYTM HE3aMeTHblE pecTaBpaLumn He TOMNbKO BO
(PpOHTaNbHOM OTAENE, HO TaKXe U Ha XXeBaTerbHbIX 3ybax,
cnoco6cTBOBaNM pa3BUTUIO 3CTETUYECKOWN pecTaBpaLUoH-
HOW cTomaTonorum [5].

Mpamas koMNo3uTHas pecTaBpauus >KeBaTeNbHbIX
3yboB faeT BO3MOXHOCTb BOCMPOM3BECTU YyTpayveHHble
CTPYKTYpbl 3y6a B TOYHOM COOTBETCTBMM C ECTECTBEHHbI-
MU ONTUYECKUMM N PYHKLIMOHANBbHBIMY XapakTepucTukamm
[6]. MogenupoBaHue 3y60B C Liernbio BOCCTAHOBMEHUS NX
dopmbl M yHKUMM TpebyeT OT UCMOMHUTENS HE TOSbKO
BbICOKMX MaHyarnbHbIX HaBbIKOB 1 CBeAeHWI 06 aHaToMum

SHdodoHmus
T

Puc. 2. U3onauus paboyero nons ¢ NOMowWb CUCTEMbI
kodhchepaam.
Fig. 2. Isolation of the operative area using the rubber dam.

Puc. 4. HanoxeHue matpuyHoii cuctembl Palodent V3.
Fig. 4. Placement of the matrix system Palodent V3.

3y60oB, HO M npegnonaraeT Hanuvune 3HaHWK B obnacTu
cdopmoobpasoBaHusa 3yO604entoCcTHOro annapara, YTo 3Ha-
YMTENbHO NoBbiWaeT 3PEKTUBHOCTbL NMPOBOANUMON Tepa-
nuu [7]. MpaBunbHOE co3gaHne KOHTaKTHbIX MYHKTOB U KOp-
pPEeKTHasi OKKIM3MOHHAsA NHTerpauns npsmMbIx pectaBpaumi
SIBNSAOTCH HEOTHEMIIEMON YaCTbH HOPMAanbHOIo OyHKLMO-
HUPOBaHUsA 3y6o4YentocTHON cuctemsl [8].

MosiBNeHne HOBbIX MMOPUAHBIX KOMMO3UTHLIX MaTepu-
anoB MO3BOMUIO MPOBOAWUTL KOHCEPBATMBHOE feyeHue
3y6OB B MUHMMAarbHO-MHBA3MBHOWM TEXHUKE 6naro,qap;| nx
Xopowunm 3CTeTu4eCckmm pesynbratam, OONTOBEYHOCTH,
cTabunbHOCTU LBeTa, BMOCOBMECTUMOCTMU U BbICOKOW A0S-
rOCpOYHOW BbKMBaeMocTu [9].

KnuHuyeckum cnyyan

MauneHT B., 24 roga, o6paTtuncs B KNMHKUKY C xanobamm
Ha 60onb Mpu Npueme XOnoAHbIX HANMUTKOB U 3acTpeBaHue
nuwm B obnactu 3y6oB 3.6, 3.7. Mpn 06bekTBHOM 06Cne-
[OBaHUN Ha OKKITHO3MOHHOW M anpoKCUMarnbHbIX NMOBEpPX-
HocTsax 3yba 3.6, a Takke Ha OKKMO3MOHHOW NOBEPXHOCTU
3yba 3.7 6bin BbisiBNeH kapuec (Puc. 1). Bbino npuHATo
pelueHne BOCCTaHOBUTbL AedekTbl 3y6oB 3.6, 3.7 meTonom
npsiMOM pecTaBpauum C MCNONb30BaHWEM HaHOKepamu-
yeckoro komnosumtHoro Mmartepuana Ceram.XSphereTEC
(Dentsply Sirona).

JleyeHune GbINO NpoBeAeHO NO4 MECTHOM MHUNbTPA-
LMOHHOM aHecTe3unel Sol. Articaini 4% — 1,7 ml. Pabouee
none 6b1510 N30MIMPOBAHO C MOMOLLbIO CUCTEMBI KO dep-
pam (Puc. 2). Onga 3awmTbl KOHTAKTHbIX MYHKTOB 3y6oB
3.6, 3.7 npu npenapupoBaHUn GbINN MUCMNONb30OBaHbI 2
KJNIMHa C 3almnTon n3 matpudHon cuctemol Palodent Plus,
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Puc. 6. BoccTtaHOBNEeHWe aHaTOMUM XKeBaTeNnbHOMW
noBepxHocTh 3y6oB 3.6., 3.7.

Fig. 6. Restoration of the occlusal surfaces in teeth 3.6, 3.7.

Puc 8. OkoHYaTenbHbIN BUA NPSAMbIX 3CTETUYECKUX
pectaBpauun 3.6, 3.7 cnycTa 1 Hegenio.

Fig. 8. Post-operative picture showing the direct
aesthetic restorations in teeth 3.6.,3.7 after 1 week.

Dentsply Sirona (Puc. 3). [lanee 6bina BbiNONHEHa He-
KpakTomus, B 3yb6e 3.6 Gbinma copmupoBaHa MonocTb
knacca Il no bnaky, B 3y6e 3.7 cdpopmmpoBaHa nonocTs |
knacca no bnaky. MNMeckocTpyiHaa obpaboTka nonocTen
3y6oB 3.6, 3.7 Gbina BbINONHEHA C NOMOLLbIO annapara
Rondoflex n nopowka okcuga anomuHna 27 mkp. Teep-
Able TkaHu 3y60B npoTpaBnuBanu ¢ nomowbio 37% rens
opTodocdOopHOM KucnoTbl. [poTpaBnuBaHne AeHTUHA
npousBoannu B TeyeHre 15 cekyHa, amanb NpoTpaBnun-
Banu B TedyeHune 30 cekyHA. [Ing agre3amBHOM NogroToBku
MCcnonb3oBanu YyHUBepCanbHYl aAre3vMBHY CUCTEeMy
Prime & Bond One ETCH u RINSE (Dentsply Sirona).
[na BoccTaHOBNEHWSA anpoKCMMarnbHbIX CTEHOK 3y60oB
3.6, 3.7 n co3gaHns KOHTaKTHbIX MYHKTOB MCNOMb30Ba-

CMUCOK NNUTEPATYPbI:

1. Hukonaes A.WN., Tunbmusapos 3.M., MutponunH A.B., Capgosckuii B.B.
KpuTepuwn oLeHKn KOMNo3nUTHbIX pecTaBpauuii 3ybos. MoHorpadus. Kpute-
pUM OLIEHKM KOMMNO3UTHBIX pecTaBpauunii 3ybos. ME[npec-uHdgopm, 2015.
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Volume 20,

Puc. 7. lnudoska n nonupoBKa pecTaBpaLyii.
Fig. 7. Finishing and polishing of restorations.

num maTtpuuHyto cuctemy Palodent V3 (Dentsply Sirona)
n koMno3uTHbin matepman Ceram.X SphereTEC One A3
(Puc. 4-5). JeHTVHHBIA 3Tax Oblfl BOCCTAHOBMNEH TeKy-
yum komno3utoMm SDR (Dentsply Sirona). BocctaHoBne-
HWe xeBaTeNbHOM NoBepxHocTn 3y6os 3.6, 3.7 nposo-
AUV NOCNOWHBIM BHECEHWEM KOMMO3UTHOro MaTtepuana
Ceram.X SphereTEC One A3, Edthet-X WO un komno3ut-
HbIX Kpacok (Puc. 6). Mo 3aBeplueHNnn BOCCTaHOBMNEHUS
aHaTtomu4yeckon mopdonorumn 3y6os 3.6, 3.7 ncnonb3o-
Banu NonmMpoBOYHYlO YalwkKy Enhance ¢ nmactom Prisma
Gloss extra fine gna yganeHus ¢ NnOBEpXHOCTU pecTas-
paumn crnosi, MHrIMOGUPOBAHHOIO KMCNOPOAOM. 3aKNum-
TenbHbIM 3TanoM 3cTeTM4YecKon peabunutaumm 3y6oB
3.6, 3.7 aBnanucb WnNuMgoBKa 1 NoNnMpoBKa Cco3gaHHbIX
pectaBpauun (Puc 7.). B gaHHOM KnuMHMYeCKoM criyyae
Ana WnMdOoBKN M NOMMPOBKN XeBaTelNbHOW NOBEPXHO-
cTu ncnonb3oBanuce nonvpel Enhance n Enhance PoGo,
ONS anpokcumanbHbIX cTeHok 3yb6os 3.6, 3.7 — mano-
abpasnBHble AUCKN 1 TOHKME WTpuncbl. OKOHYaTenbHbIN
BUA acTeTM4eckux pectaBpauun 3ybos 3.6, 3.7 yepes 1
Hefento nocrne neyeHnsa npefcTaBrieH Ha pUCYHKe 8.

O6cyxaeHue

YHuepcanbHbin  komno3nt Ceram.X SphereTec
(Dentsply Sirona) nokasan oTnM4yHble CBONCTBA MOAENN-
POBKM 1 MOMIMPOBKMU, YTO MPUBENO K BbICOKOICTETUHHOMY
pesynbTtaTy. [laHHbIN MaTepuan umeeT 5 OTTEHKOB cpef-
Hen nNpos3pavyHoCcTW, YTO ynpoliaeT nonajaHuve B LUBeT
npu nevyeHnn xesaTenbHoOW rpynnel 3y6os. HaHokepa-
MUYecKne KOMNO3nTHbIE MaTepuansl obnagaT xopoLu-
MW NPOYHOCTHBIMW XapaKkTepucTukamu, 4To MossonseT
cosfaBaTb pecTaBpauun, WAEHTUYHblEe HaTypalbHbIM
3ybam, n B pyHKUMOHanNbLHOM acnekTte. Vicnonb3oBaHue
maTtpuyHou cuctembl Palodent V3 nossongdeTt 6bIcTpo u
3(pPEeKTMBHO BOCCTAHOBUTb KOHTaKTHbIE MYHKTbI Mexay
3ybamu.
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A stamp technique to restore central incisor

dentinal tooth body

Abstract:

© Giovanni Dolce
Private practice, PALERMO, ITALY

This case report describes palatal wall direct restoration with the stamp technique in Twenty-eight-year-old patient. The
procedure was completed with the silicone index, transparent silicon and composite resin. After 5 years function patients
was satisfied with the obtained functional result and had a wish to improve the adjacent tooth aesthetics.

Keywords: root filled teeth, resin composites, direct restoration.
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INTRODUCTION

Direct tooth-coloured restorations are often used for
root-filled teeth as a relatively low cost, aesthetic alternative
[1]. Opalescence, fluorescence, color, and translucency
parameters must be previously known to allow the proper
resin application according to the different stratified layers to
obtain a dental natural appearance [2]. A diagnostic wax-up is
created for the case planning, and a silicone barrier or “wall”
is made as a guide to the treatment to facilitate the dental

Fig. 1. Initial situation.

anatomy reconstruction. This silicone barrier can be made
from pre-existing restorations, when the restoration shape
is good, but need color change; or from a diagnostic wax-up
at the study model, due to the need of smile rehabilitation or
any fracture presence.

Limitations of past resin-based composites like
mechanical fracture resistance and surface instability have
been partially solved first by micro-hybrid composites and
recently with the introduction of nano-hybrid and nano-
filled composites. Regardless of mechanical and surface
characteristics, various other aspects have improved in
RBCs in last decades, such as biocompatibility [3] and
cytotoxicity [4, 5].

The aim of this case report is to demonstrate proposed
technique with up to five years follow-up

CASE REPORT

Twenty-eight-year-old patient came at the dental office
in October 2016 to improve strength of palatal area of his
upper central right incisor (tooth Ne1.1). Tooth previously
underwent root canal treatment. Frontal aesthetic aspect
has been recently restored with a direct composite veneer,
so the treatment showed in this sequence had just the aim to
restore the palatal aspect (Fig. 1).

A silicon index, built with an ordinary silicone and relined
with a transparent silicon, has been used intra orally to realize

Fig. 3. Silicone index modification.
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Fig. 4. Silicone index translucently check.

Fig. 6. A dentin composite polymerization (UD 2
Enamel Plus Micerium S.p.A., Avegno, Italy)

Fig. 8. Restoration after finishing and polishing

a sort of "stamp technique" to restore the composite core of
the old post endodontic restoration (Figures 2-4). A dentin
composite (UD 2 Enamel Plus Micerium S.p.A., Avegno,
Italy) was used to replicate a dentinal body (Figures 5 -8).

May 2021 the patient came back to the dental office for a
routine checkup (Fig. 9). Restoration on tooth 1.1 maintains a
good aspect but patient ask me to improve general aesthetic.

After treatment plan acceptance the patient was treated in
couple of week with an lithium disilicate glass-ceramic IPS e.Max
veneer on tooth 1.2 and with a zirconia- ceramic full crown (core
composite was not replaced in order to insert a endodontic
post because the composite core was well compacted in 2016
thanks to "stamp technique "). Analyzing the benefit-costs ratio,
| preferred to avoid removing the old composite with the risk to
create some micro-cracks. In this picture sequence here, you
can see the final result (Figures 10-11).

Fig. 5. Tooth isolation.

Fig. 7. A dentin composite resin after polymerization
(UD 2 Enamel Plus Micerium S.p.A., Avegno, Italy)

Fig. 9. Five-year recall visit.

DISCUSSION

Restorative procedures of direct anterior teeth based
on the use of a silicone index are well established since
many years [6-10]. Natural teeth are characterized both
from shades and from opaque and translucent areas.
Contemporary composites can emulate both characteristics,
providing therefore, the clinician powerful tools to face
esthetic challenges.

Composite repair is a reliable procedure that is generally
carried out either immediately (shade adjustments, contact
point augmentation or shape modification) or on aged
composite restorations (in case of secondary caries or
fracture) [11-13]

Upon complete polymerization, the matrix and the resin
prosthesis are removed from the mouth; the provisional
restorations are contoured, adjusted, and polished. The
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Fig. 10. Final result after indirect restoration.

presented technique has many advantages including:
the elimination of seating error, maximizing the occlusal
precision and margins adaptation with less entrapment of
bubbles during the loading phase.

CONCLUSION

The technique presented allows the clinician to easily
prepare, model and check the thickness of composite
restorations. Furthermore the risk to incorporate “bubbles”
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Correction of skeletal class 2 malocclusion

with Carriere Motion appliance: case report

© Mariam M. Shubitidze
Peoples' Friendship University of Russia” (RUDN University), Moscow, Russia

Abstract:

The article considers nonsurgical and nonextraction method of treatment of patient with skeletal class 2 malocclusion.
Aim. To evaluate the treatment effectiveness of Carrier Distalize, determing the short-term skeletal and dental effects occur
as a result of Class |l malocclusion correction utilizing the Carriére Overall, the Carriere Distalizer appears to be effective
in early results in the treatment of Class Il malocclusion.

Materials and methods: A 25 vyears old male patient presented for treatment exhibition a class 2 malocclusion with a
severely retrusive mandible was treated with Carrier motion class 2 appliance , after previous orthodontic unsuccessful
treatment with extraction of the lower right premolar by brace system. the appliance was used for 5 month fool time. This
systematic review was conducted and changes were analyzed from dental photo protocol , lateral cephalograms taken at
the start and after and study model measurements from pre and post treatment

Results: the time of skeletal class two correction in class one for Carriere motion appliance was significantly shorter.
great mesial mandibular movement and improvement in sagittal skeletal relation were shown after carrier motion appliance
treatment for five month.

Conclusions. Treatment resulted that carrier motion appliance is simple to apply, comfortable for patient and affective in
correcting class 2 malocclusion.

Keywords: Class Il malocclusion, Carriere Distalizer,Class Il.
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INTRODUCTION

The Carriere Motion Appliance (CMA) has become
popular among orthodontic practitioners for non-extraction
Class Il dental correction, since Dr. Louis Carriere first
introduced and described his appliance in 2004. [1] Carriere
asserts that the CMA “allows distal movement of the canine
along the alveolar ridge without tipping” and “produces
a distal rotational movement of the maxillary first molars
around their palatal roots [2]."The manufacturer, Henry
Schein, reports an average of 3 to 6 mm of distalization of
the maxillary posterior segment as a unit while controlling for
unwanted torqueing and tipping. According to the literature,
a distal movement of the maxillary first molars with Carriere
motion appliance occurs prior to fixed appliances or clear
aligners, with the anchorage from either lower arch or Essix
retainer. The Distalizer is made of moldinjected, nickelfree
stainless steel.[3]

It is bonded to the canine and first molar as follows: the
canine pad, which allows distal movement of the canine
along the alveolar ridge with out tipping, provides a hook
for the attachment of Class |l elastics to the lower first

mollar.The Carriere Motion appliance is a technology that
first addresses the patient’s sagittal dimension to establish
a Class | platform prior to comprehensive orthodontic
treatment. [3] This is accomplished the initial 3-6 months of
treatment.[4]

Stage one with the Carriere motion appliance is to
involve the malocclusion Il class one platform by distalizing
each maxilar segment. Protocol is called ‘Sagittal First’. [4]
Sagittal First eliminates competing force vectors inherent
in traditional methodologies when traction is employed
concurrent with fixed appliance treatment. After reaching
a Class | platform in the buccal segments starts stage two
finishes therapy with brackets or another finishing appliance,
including Invisalign.[3]

CLINICAL CASE

Twenty-five-year old male patient presented for treatment
exhibiting a skeletal Class I, malocclusion with a severely
retrusive mandibular. skeletally patient had a retroposition
of the mandible, overbite 6 mm. His chief complaint was
chewing difficulty and he expressed a strong desire to

Fig. 1. Intraoral patient photos in occlusion in the first appointment. a — front view; b — left view, ¢ — right view.
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Fig. 4 Frontal view after Carriere motion
treatment before stage 2.

improve his esthetic appearance. The patient had had
previous orthodontic treatment with extraction of the lower
right premolar. In consultation with other orthodontists,
orthognathic surgery was recommended, which he wanted
to avoid (Fig. 1, 2).

After removing old brases, bonded Carriere motion
appliance size 25mm, to the upper canines and first molars
with “Forse 1” 60z, V4 intraoral elastics for the first and second
month , arch wire in mandibular 014/025 And “force 2” 8oz,
3/16 elastics for the third and fourth months. fifth month.

Arch wire on mandibular 017/025 and intraoral elastics
“force 1” plus “force 2.” (Fig. 3,4).

5 months of sagittal correction, the occlusal lock of the
Class | platform had been accomplished (Sagittal First) and
the case was ready to progress to the next stage. The carrier
Motion appliance was removed and brackets were bonded.

Treatment followed the archwire sequence:

.014 Cu Nitanium

.014 x .025 Cu Nitanium

.017 x .025 Cu Nitanium

.019 x .025 Cu Nitanium

The first wire, 014 round Cu Nitanium wire, corrected the
rotations of the incisors. Power chain was used to close
the spaces between the incisors with the .014 x .025 Cu
Nitanium wire,. After these spaces closed, the .017 x .025
Cu Nitanium wire would begin torque control with the final
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Volume 20,

Fig. 3. Initial view. Right side with fixed Carriere Motion.

archwire, the .019 x .025 Cu Nitanium wire, to finalise the
axial angulations of the anteriors. When the upper .019 x
.025 archwire was engaged, three links of power chain were
run bilaterally from the 2nd premolar to the 1st premolar
and from the 1st premolar to a crimpable hook attached to
the wire distal to the lateral incisor to retract the anterior
segment, bringing it into the final desired position.

Five months of sagittal treatment with Carriere Motion
appliance and second stage 10,3 month of fixed appliance
treatment the case finished to a harmonic occlusal and facial
result. The result exhibits an excellent repositioning of the
mandible held in position by the occlusal lock of the class 1
platform (Fig. 5).

DISCUSSION

The aim of the study was to evaluate opportunity and
effectiveness of Carriere motion appliance for correction
sagittal component of malocclusion skeletal class 2 within
the first half year of treatment, with Non extraction and
nonsurgical. The treatment plan was to reposition the
mandible forward, placing the case into a Class | occlusion
(Sagittal First) using the Carriere Motion Appliance. By
the end of the first month of sagittal correction, there was
already evidence of some derotation of the upper first molar
and movement of the buccal segment toward a Class |
occlusion. Space was also beginning to open between the
upper incisors. After 5 months of sagittal correction, the
occlusal lock of the Class | platform had been accomplished
(Sagittal First) and the case was ready to progress to the
next stage. after the fixed appliance treatment the case was
finished to a great occlusion and facial signs. After changes
in molar relationship the most obvious skeletal change was
an increase in lower anterior facial height.

CONCLUSION

Carrier Motion appliance is effective and efficient for
correction class 2 malloclusion. Carriere Motion fixed
appliance has shown good and predictable results as the
first phase of skeletal 2 class treatment, thus confirming its
effectiveness as a non-surgical orthodontic method. Ease
for doctors to fix and a very comfortable for patients in
everyday life.
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Treatment effects of the Carrie're distalizer using lingual arch and full
fixed appliances. J World Fed Orthod. 2014;3: e49—-e54.
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Fig. 5. Patient after stage 2 at the end of the treatment. a - front view; b - maxilla, c - left view; d — mandibula.
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N3meHeHne TopKa GpoOHTaNbHbIX 3y60B

Ha ocHoBaHN KJIKT ¢ ncnonb3soBaHnem
YHMBepCanbHOM Tabnuubi

© Koneukuit N.C., Mecxua H.I,, Koneukaa AWM., Hukonbckas WA, Kabucosa I.C.

DepepanbHoe rocyjapcTBeHHOe aBTOHOMHOe 00pa3oBaTeNibHoe yupexeHe BbiCliero 06pa3oBaHus
«POCCUCKMIN HALMOHANbHbBIN UCCNefoBaTENbCKN MEAVLIMHCKINA YH1BEPCUTET MMeHn H.W. Tnporosa»
MuHwWCTepcTBa 3apaBooxpaHeHa Poccuickon Oenepaunm, Mockea, Poccusa

Pe3tome:

Llenb. W3yyeHne TOMWMHBI KOCTHOW TKaHM Yy MaUMEHTOB C MaTONMOrMMYEeCcCKMMU HakrnoHamu 3y0O0B, MIaHMPYHLLNX
OpPTOAOHTMYECKOE NeveHne Ha HECHEMHOW annaparype.

Mamepuarnbl u Memodsl. B paboTte nayyenbl KIIKT nauneHToB ¢ naTonornyeckMmmn HaknoHamm 3y6oB, onncaH geduumt
KOCTHOW TKaHW, NpuBedeHa YyHMBepcasnbHas Tabnuvua, KoTopas NoMoraeT Ha 3Tane MiaHUPOBaHUSA fevYeHus npu
N3MeHeHNe Topka PpOoHTasnbHbIX 3y0OB paccynTatb HEOOXOAUMYHO TOJLLUUHY KOCTHOW TKaHW Ha pasfiMyHbIX YPOBHSX
ONVHBI KOPHS.

Pesynbmamesl. JedpnumnT KOCTHOW TKaHM ONMUCbIBAETCSA B ABYX UCCIeAyeMbiX rpynnax, 04HaKko y NauMeHTOB C peTpy3unen
neduumTt Hanbornee BbipaXkeH B NPULLEEYHOW TPETU C BECTUOYNAPHONM CTOPOHbI, Y FPYNMbl C NPOTPy3nen AenumnT onmcax
B MPULLEEYHON TPETU C OpasibHON MOBEPXHOCTU B NPULLEEYHON TPETHU.

3akntoyeHune. B ctaTbe onmMcaH KIMHMYECKUI criydan OpTOAOHTUYECKOrO JIeYEeHUs C UCNONMb30BaHNEM YHUBEPCATTbHOM
Tabnuubl. MNokasaH nNpuHUMN paboTbl yHMBepcanbHOM Tabnuubl, a TakXe OMuMcaHbl COOCTBEHHble KIIMHUYECKue
pesynbTaThl, AOKa3biBalOLWMe 3pPEKTUBHOCTL NPUMEHEHNS YHUBEPCATTbHON Tabnuubl.

KnrouyeBble croBa: opTOAOHTMYECKOE NIeYeHre, TomMWmMHa KocTHol TkaHu, KIKT, ueHTp conpoTuBneHus, Topk 3yba.
KoHdnuKT uHTepecoB: ABTOPbI AeKNapupytoT OTCYTCTBUE KOH(INKTA MHTEPECOB.

BnaropgapHocTu: hvHaHCMpOBaHWe 1 MHAMBUAYaNbHbIe BnarofgapHoOCTU ANs AeKNapMpoBaHUs OTCYTCTBYIOT.
Ctatbsa noctynuna: 10.02.2022; ucnpaenena: 15.03.2022; npuHsara: 16.03.2022.

Ona untnpoBanus: Koneukunn U.C., Mecxusa H.I, Koneukas A.W., Hukonbckasa U.A., Kabucosa I.C. IlameHeHne Topka
(poHTanbHbIX 3y60B Ha ocHoBaHuu KJIKT ¢ ncnonb3oBaHMeMm yHuMBepcanbHOW Tabnuubl. QHO0AOHTUA today. 2022;
20(1):57-63. DOI: 10.36377/1726-7242-2022-20-1-57-63.

Torque change of anterior teeth based on CBCT
using a universal table

© Igor S. Kopetskiy, Nana G. Meskhiya, Alena I. Kopetskaya, Irina A. Nikolskaya, Galina S. Kabisova
Pirogov Russian National Research Medical University (Pirogov Medical University), Moscow, Russia

Abstract:

Aim. The thickness of bone tissue in patients with pathological dental inclinations planning orthodontic treatment with fixed
equipment.

Materials and methods. The CBCT scans of patients with pathological dental inclinations was studied, bone tissue deficiency
was described, a universal table was given that helps to calculate the necessary thickness of bone tissue at various levels
of root length at the stage of treatment planning when the torc of the frontal teeth changes.

Results. Bone tissue deficiency is described in two study groups, however, in patients with retrusion, the deficiency is most
pronounced in the cervical third from the vestibular side, in the group with protrusion, the deficiency is described in the
cervical third from the oral surface in the cervical third.

Conclusions. The article describes a clinical case of orthodontic treatment using a universal table. The principle of operation
of the universal table is shown, as well as its own clinical results proving the effectiveness of the universal table are
described.

Keywords: orthodontic treatment, bone mass, CT scan, center of resistance, torque.
Received: 10.02.2022; revised: 15.03.2022; accepted: 16.03.2022.

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

Volume 20, no. 1/2022 | Endodontics


https://crossmark.crossref.org/dialog/?doi=10.5555/10.36377/1683-2981-2022-20-1-57-63&domain=pdf&date_stamp=2022-03-30

58

B noMouib npakTuueckoMmy Bpady / To help a practitioner

Acknowledgments: There are no funding and individual acknowledgments to declare.

For citation: Igor S. Kopetskiy, Nana G. Meskhiya, Alena |. Kopetskaya, Irina A. Nikolskaya, Galina S. Kabisova. Torque
change of anterior teeth based on CBCT using a universal table. Endodontics today. 2022; 20(1):57-63. DOI: 10.36377/1726-

7242-2022-20-1-57-63.

AKTYAJNIbHOCTb

O6palasacb K OMarHoCTUKe TKaHeW napodoHTa y na-
LMEHTOB C 3yOOYENCTHbIMW aHoOManusiMu, Heobxoaumo
NPUHATL BO BHUMaHWE CTPOEHUE arnbBeONSIPHbIX OTPOCT-
KOB, TOJLLUUHY KOCTHOW TkaHu. K pbakTopam, KoTopble MOryT
NpUBOAUTL K NOTEPE anbBEONSPHON KOCTU, MOXXHO OTHECTU
cunbl, UCNonb3yemMble B NpoLecce OpTOAOHTUYECKOrO fe-
YeHWs1, pasnnyHble TEXHUKN NepeMeLleHnst 3y6oB, U3MeHe-
HWS yrra HaknoHa 3y6oB u ap. [1-4].

YacTto BCTpeyaembiM OCINOXHEHMEM, KOTOPOE Bpay op-
TOAOHT MofyyYyaeT BO BPEMS OPTOAOHTUYECKOrO JleyeHus
y MauueHTOB B YCMNOBUAX AeduuMTa KOCTHOW TKaHM BO
(PpOHTaNbHOM OTAENEe NATONOrMYeCKM HaKMOHEHHbIX pe3-
LOB, sIBNSieTCS pe3opbumsa KopTuMKanbHOW KOCTM, KoTopas
BcTpeyaeTcs oT 32,7% 1o 50% [5, 6].

LENb

YRAyywmnTe AMArHOCTUKY U MPOrHO3NpoOBaHue pesynbTa-
TOB NlEYEeHNs Ha 3Tane NNaHMPOBaHWA y MauUEeHTOB C 3y-
604entoCTHBIMM aHOManMAMN BO PpOHTaNbLHOM oTaene ¢
NPUMEHEHNEM YHUBepCcanbHoN Tabnumubl.

MATEPUAIDbI U METOAbI

Ha KJIKT u3yyanu cpoHTanbHbIi cermeHT B obnactu
3y6oB 1.3-2.3 1 3.3—4.3. BepxHeW 1 HWXHel YencTu. Bece
nccrneaoBaHnsa NpoBoAnNMCh 6€3 HaKyCOYHOW NNacTuHbI, B
MPUBbLIYHOW OKKMHO3UN.

Bbino nayyeHo 80 peHTreHonornyeckmx nccnegoBaHmm
y NaumMeHTOB C MaToOMorm4yeckumMu HakmnoHamu 3y6oB BO
dpoHTanbHoM oTaene. M3 Hux no 20 Tomorpamm C npo-
TPy3unen n peTpy3men BEPXHUX U HUXKHUX Pe3LIOB U KIbIKOB.
MamMepeHus KOCTHOW TKaHW NpoBOAUNM C BECTUOYNsipHON
N opanbHOW NOBEPXHOCTU, pasdenvB KOpeHb 3yba Ha Tpu
cermeHTa: npuweeynyto 1/3, cpeauHy 1/2, n anukanbHyto

Puc. 1. OnpepeneHue yrna HaknoHa pe3sLoB.
Fig. 1 Determining the incisor inclination.

lD | 20 30 40 | SO | 60 '?O

9 < L (anuna xopus) <10

1/3 mect [0,052...0,058] [0,105..0,116] [0.157...0,175] [0,21...0,233] [0,262...0,292] [0,315...0,35] [0,368...0,409]

3/3 pect [0,105...0,116] [0,21...0,233] [0,314...0,349] [0,42...0,466] [0,525...0,583] [0,631...0,701] [0,737...0,819]
10 < L {(anuna wopna) <11

1/3 mect [0,058...0,064] [ [0016..0128] | [0,175..0,192] [ [0,233..0256] | [0202...0321] | [035.0385] | [0409..045]

3/3 pect [6,016...0,128] | [0,233...0.256] | [0,349..0384] [ [0466..0513] | [0,583..0642] [ [0701...0,771] | [0.819..0.9]
11 ¢ L (anuna wopna) <12

1/3 pect [0,064..0,071 [ [0,128..0,14] [ [0,092..021] [ [02%..028] | [0321..0,35] [ [0,385..042] [ [0,45..040]]

373 mect [0,128...0.14] | [0256..0279] | [0384..0419] | [0513..0559] [ [0642.07] | [0771..0841] [ [0.9..0.982]
12 ¢ L (anuna wopna) <13

1/3 mect 007..0076] [ [004. 01517 [ [021..0227] [ [028.0303] [ [035.0379] | [042.0455] [ [0491..0,532]

3/3 pect [0,14...00051] [ (0279 .0303] [ [0,419..0454] [ [0,559..0,606] | [0,7..0758] | [0.841..0511] | [0.982...1,064]
13 £ L (anuna kopna) <14

1/3 pect [0,076...0,081] [0,15]...0,163] [0,227...0,245] [0,303...0,326] [0,379...0,408] [0,455...0,49] [0,532...0,573]

3/3 meer [0,151...0,163] [0,303...0,326] [0,454...0,489] [0,606...0,653] [0,758...0,817] [0,911...0,981] [1,064...1,146]
14 ¢ L (anuna wopna) <15

/3 pect [0,081...0,087] | [0,163...0,175] | [0245...0262] | [0,326..035] | [0408..0437] | [049..0,526] | [0.573..0,614]

3/3 mect [0,163..0,175] | [0326...0349] | [0489..0,524] | [0653..0,699] | [0&17._.0875] | [0981...1.051] [ [1.146...1,228]
15 ¢ L (anuna wopna) <16

1/3 pect [0,087...0,093] [0,175...0,186] [0.262...0,28] [0,35...0,373] [0,437...0,467] [0,526...0,561] [0,614...0,655]

3/3 Beer [0,175...0,186] [0,349...0,372] [0,524...0,559] [0,699...0,746] [0,875...0,933] [1,051...1,121] [1,228...1,31]
16 ¢ L (anuna wopna) <17

1/3 pect [0,093...0,089] [0,186...0,198] [0,28...0,297] [0,373...0,396] [0,467...0,496] [0,561...0,596] [0,655...0,696]

3/3 Beer [0,186...0,198] [0,372...0,396] [0,559...0,594] [0,746...0,793] [0,933...0,992] [1,121...1,191] [1,31...1,392]
17 ¢ L (anuna wopna) <18

1/3 pect [0,099...0,105] [0,198...0,21] [0,297...0,314] [0,396...0,42] [0,496...0,525] [0,596...0,631] [0,696...0,737]

3/3 mect [0.198...0,200] [0,396...0,419] [0.594...0,629] [0,793...0,839] [0,992...1,05] [1,191...1,261] [1,392...1,473]
18 < L (annna kopna) <19

1/3 pect [0.105...0,111] [0,.21...0.221] [0314...0,332] [0.42...0,443] [0,525...0,554] [0.631...0,666] [0,737...0,778]

3/3 mecr [0,209...0,221] [0,419...0,442] [0,629...0,664] [0,839...0,886] [1,05...1,108] [1,261...1,331] [1,473...1,555]
19 £ L (anuna wopna) <20

1/3 pect [o,111...0,116] [0,221...0,233] [0,332...0,349] [0,443...0,466] [0,554...0,583] [0,666...0,701] [0,775...0,819]

3/3 mect [0,221...0,233] [0,442..0.466] [0.664...0,699] [0,886...0,932] [L108...1,167] [1,331...1,401] [1,555...1,637]

Puc. 1. YHuBepcanbHasi Tabnuua NnuHelHbIX NepeMelLeHunit B KOCTHOM TkaHu B (MM) B 3aBUCMMOCTM OT yrna (B deg).
Fig. 1. Universal table of linear displacements in bone tissue in (mm) depending on the angle (in deg).
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a7 a° | 107 1" | 127 137 147 157

0 & L {aanma kopna) < 10

1/3 gect [0422...0,468] | [0,475...0,528] | [0,520., 0,58K] | [0,583...0,648] | [0.638...0,709] [0, 748, [0,804, . .0,803]

33 Bect [0LB43...0937] [ [0.95...1.056] [ [1.058...0.174] | [1.166...0.2946] | [1.275...1.417] [1.4%6. .. [1.a08... 1,
10 & L (aansa wopus) < 11

1/3 Bect [0468.. . 0,515 | [0,528. .0,581] | [0.5%8 [0648...0,713] | [0.709...0779] | [0.77...0.8 [0.831...0,914] | [0.893...0,982]

3 Beer [0,937...1,031] | [1,056...0,161] | [1,176 [1.296...0,425] | [1417...1,559] | [1,539...1, [1,662. . 1,828] [ [1,786...1,965
11 < L (aanna xopnra) <12

1/3 Bect [0L515...0,563] | [0.581...0,634] [ [0647...0,705] | [0.713.0,778] | [0,779...0,85] | [0,847...0923] | [0914...0997] | [0982...1,072]

13 peer [LO31.. 01247 | [L06l. 12671 | [1.293.1.411] | [1.425...1,555] [1,559...1,7] [1693 1 847] | [1.828. 1.905] | [1.965...2 144]
17 < L (1amna kopaa) <13

1/3 gect [0.562...0,609] | [0,634..0,686] | [0,705...0,764] | [0.778...0,843] | [0,85...0,921] [0,923...1] [1072...1,161

33 Bect [1 024, L218] | [1.267...0,3723] [ [1411...1,528] | [1.555...1,685] [1,7...1,842] [1.847...2,001 [2,144...2,322]
13 £ L (nawna wopaa) <14

173 BecT [0.699..0.795] | [0.686...0,730] [ [0.764. 0,823] | [0.842. 0,507 | [0.921..0502] [1...1,077] [1L08 11641 | [1.161...1.25]

33 Bect [1218. 0,312] | [1,275. .1 478] | [1,528...1, Gah] | [1L685. 1814] | [1.B42..1,984] [ [2,001...2155] | [2,161...2.327] | [2,322...2,501]
14 < L (aansa kopue) <15

1/3 Bect [0656...0,702] | [0,739...0,792] | [0,823..0,882] | [0,907...0,672] | [0992...1,063] | [1.077...1,154] . 1,247 [1,25...1,34

33 pect [1312. 1,405 | [1.478...1,584] | [1.646...1, Tod] [ [1LE14..0,044] | [1984..2,126] | [2,155...2.309] | [2,327...2,403] | [2.501...2,679]
15 < L (aanuna kopae) <16

1/3 gect [0,703 [0,752 [0,882. [0972. 0,037 | [1L063.1,134] ) [1154...1,231] | [1,247...1,33 [1,24...1,429]

33 Bect [1.405...1 [1.584 [1,763. 1,881 | [1.944...2,073] | [2126...2267] | [2300...2463] | [2493...2,659] | [24679...2,858]
L6 & L (aansea wopua) <17

1/3 Bect [0,75.. [0,845...0,808] | [0,94...0,9%9] | [1,03 1, [1.0134...0,204] [ [1.231...1, 3081 [1,33...1413 [1,429...1,518]

33 Bect [1.499...1 [1.689...1,795] [ [1.881...1,998] | [2.073...2 [2,267...2,400] | [2.463...2617] | [2.650.. 2.8256] | [2.858...3,037]
17 < L (aansa kopae) <18

1/3 Bect [0,7596... 0,842] | [0,898...0.F [Ooagn.  L058] [ [1000. 1 066] | [1,204. 01,2757 ) [1,208.. 13851 | [1,413...0,404] | [1,518...1,608]

313 Beer [1.593. . 1,686] | [1.795...1.5 [1.998...2,114] | [2,203...2,333] | [2400...2,551] | [2,617...2,77] | [2.,826...2,992] | [3,037...3,215]
18 < L (aansa kopas) <19

1/3 Bect [0,843.. 0,89 (0,951,003 [LO58. L 107] | [66.. . 0,231] | [1.275...1,344] [1.496...1,879] | [1.608...1,607]

3 peer [1,686...1,78] [ [1,900...2,006] | [2,116...2233] | [2333_2.462] | [2551...2,602] [29592  3158] | [3.215...3304]
19 & L {(aanea kopua) <20

1/3 gect [0,8G. 0937 [ [1003. . 1,056] [ U170 076] | [1L330...0,206] | [1.346.. . 0417] [ [1462...1,5397 | [1.870.. . 1,662] | [1.697...1,784]

33 Bect [1,78. . 1,874] [ [2.006...2,112] [ [2.233...2351] | [2.462...2.502] | [2.692. . 2.834] [ [2.924. 3,078] | [3.158...3,324] | [3.394...3,573]

Puc. 1, npodosmkeHue. YHuBepcarnbsHas Tabnuua NMHEHbIX NepemMeLLeHnin B KOCTHOM TKaHu B (MM) B 3aBUCUMOCTY OT yrna (B deg).
Fig. 1, continued. Universal table of linear displacements in bone tissue in (mm) depending on the angle (in deg).

TpeTb 3/3. VI3aMepeHus BbINOMHANU NyTEM MNpOBeAeHUs
nepneHaunkynspa ot BecTUOYNsipHON MOBEPXHOCTU KOM-
NakTHOW NNacTUHKM 3yba Kk MOBEPXHOCTU KOPHSA 3y0ba.

Wccneposanue KJIKT npoBogmnu Ha KOMMNbOTEPHOM TO-
morpade Planmeca ProMax 3DMid Ceph ¢ gaTtunkom no-
CKMM, KOTOphLI 06nazaeT BbICOKON pa3peLuatoLein cnocob-
HocTblo (PC). TonoBa nauveHTa dukcMpoBanacb Henog-
BWXKHO, BEPTUKANbHO, B NONOXeHuu cTo4. LieHTpupoBaHue
OCYLLEeCTBNASANM NO CTaHAAPTHbLIM CBETOBbIM MeTkaM. Pas-
Mep Mons CKaHMpOBaHWS B AaHHOM uccneposaHum (FOV)
cocTtaBnsn 16x16 cwm.

30Ha nHTepeca BkMYana yepern, NMLUEeBON oTaen Yyepe-
na, BHYC.

Ycnosus ckaHMpoBaHus: HanpskeHne — 90 kB; 12,5 MA.
cocTaBuna cuna toka O deKkTnBHasa aKkBMBanNeHTHas 4o3a
77 mk3B. MMHMManbHas MHGopMaTMBHas TosLWMHA cpe3a
coctaBnsana 0,2 mm. Bokcen = 200 mm.

Mpn npoBegeHun KT wuccnemoBaHuii, u3obpaxkeHue
6bin0 0bpaboTaHo B creuvanvM3vMpoBaHHOW nporpamme
Romexis. C BO3MOXHOCTbIO CO3[aHUSA MYIbTUMNNAHAPHbIX
N NaHOPaMHbIX PEKOHCTPYKLINNA.

M3 nccneposaHnga pasmepom 16x16 Bbigenanu dpar-
MEHTbl TOMOpraMMm Ha carutTanbHOM cpese, fanee no
meTony LBapua oTmevanu nnockoctb BepxHen (NL) u
HUxXHen (ML) yentocTn, onpenensanu HakMoH 1 Nonoxe-
Hue pes3LoB, Kak HaknoH ocu 3yba Kk NNoCcKOCTN OCHOBa-
Husa BepxHen (NL) n HmxHen (ML) yentocTtu (puc. 1). Ha
BEPXHEN YENCTN N3yYanu HapyXHbIA HUXHWUIA Yron, a Ha
HUXHEN — BHYTPEHHUI BepXHU yron. [ae 3HayeHuun yrna

Volume 20,

Ha BepxHen yentocTtn 6panu paBHomy 70° + 5°— oTHOCK-
N1 K HOpMe, Npu 3HaYeHUn 65° N MeHblle — OTHOCUIN K
npoTpy3nn pes3uoB, Npu 3Ha4YeHun 75°n Gonblie — k pe-
TPy3umn pe3uyoB. Ha HWXHEeN 4entocTy 3Ha4YeHus yrna pas-
Homy 90° £ 5°- oTHOCMNKN K HOpMe, MeHblle 85° — OTHO-
CUNK K peTpy3unmn pesLoB, Npu 3Ha4YeHusax 6onbe 95° — k
npoTpy3nn pe3LoB.

[Ons oueHKM KpUTepus TOMWMHbI KOCTHOW TKaHU U
3annaHupoBaHHOro nepemelleHna 3yba (n3ameHeHns
HaknoHa) Gbina paspaboTaHa u npefnoxeHa yHuBep-
canbHas Tabnuua (puc. 1), KoTopas CoOAepXunT cpegHue
JaHHble 0 ANUHE KOPHEN pOoHTanbHbIX 3y60B BEpXHEW
MU HWXHEW YemncTu, TOMWMHE KOCTHOW TKaHW C BECTU-
OynsApHON M opanbHOW MOBEPXHOCTW B MPULLEEYHON U
anukanbHow TpeTn. Tabnuua no3BonseT oueHUTb 06beM
KOCTHOWM TKaHW, HEOOXOAUMbINA ANS U3BMEHEHUS HaKmoHa
3yba ot 1° go 15°. B paHHoM Tabnuue 3a OCHOBY B3s-
Ta ANWHa KopHA uccnepyemoro 3yba, ¢ NnoMoLbo Yero
Bpay MOXeT CNPOrHo3MpoBaTh U3MEHEHUE HakoHa 3yba
Ha Heobxo4uMOe 4Mcrno rpagycoB U, CBEPUBLLKCHL C Ta-
6NMNYHBIMW JaHHbIMKW, YOOCTOBEPUTHLCA B LOCTATOYHOM
TOMWMHE KOCTHOW TKaHW B NPULLEEYHON M anukanbHOW
TpeTu.

Mcnonb3oBaHve Tabnuubl Npy NaHMPOBaHUN U3MEHe-
HUS BeCcTMOYno-opanbHOro HakrnoHa 3yba no3BonuT Bpady
He BbIBECTU KOPHU 3yOOB 3a KOPTMKambHYI NNAaCTUHKY, HE
[onycTUTb pe3opbLmio KOCTHOW TKaHW B 30He Aeduuuta
KOCTW.
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Tabnuya 1. CpaBHUTENbHbIE XapaKTEPUCTUKN anbBeoNspHOI KOCTH 3y6a 1.1 npu NpoTPY3uUm U peTpy3un B MM.
Table 1. Comparative characteristics of the alveolar bone of tooth 1.1 with protrusion and retrusion in mm.

MpoTtpy3us PeTpy3us Oenbta (B%) P poctoBepHoOCTb
T.K.T.(Bect.) 1/3 1,03 £ 0,08 0,73+0,15 29,1 p > 0,05
T.K.T.(BecT) 2/3 0,67 + 0,08 0,96 + 0,11 30,2 p > 0,05
T.K.T.(Bect.) 3/3 1,41 £ 0,07 0,91 £ 0,09 35,5 p < 0,001
T.K.T.(He6H.)1/3 0,71 +0,10 0,85+0,13 19,7 p > 0,05
T.K.T.(HeBH.) 2/3 3,97 £ 0,25 1,48 £ 0,13 62,7 p < 0,001
T.K.T.(HebH.) 3/3 7,36 £ 0,40 8,01 £ 0,40 8,1 p > 0,05
S.(k.TK.) 39,94 + 3,46 42,25 + 3,66 55 p < 0,001
L.kopHsi 13,54 £ 0,25 12,98 + 0,29 4.1 p < 0,001
H.(m.3.Mm) 13,08 + 0,66 12,44 + 0,35 4,9 p < 0,001

Tabnuya 2. CpaBHUTENbHbIE XapaKTePUCTMKN anbBeoNspHOI kocTh 3y6a 3.1 npu NpoTpy3nu U peTpy3un B MM.

Table 2. Comparative characteristics of the alveolar bone of tooth 3.1 with protrusion and retrusion in mm.

MpoTtpy3usa Petpy3us Henbta (B%) P noctoBepHoOCTb
T.K.T.(Bect.) 1/3 0,83+ 0,04 0,30 + 0,07 63,9 p < 0,001
T.K.T.(BecT) 2/3 0,89 + 0,08 1,74 £ 0,05 48,9 p < 0,001
T.K.T.(Bect.) 3/3 3,20 £ 0,28 3,28+0,12 2,4 p > 0,05
T.K.T.(HeGH.)1/3 0,31+0,04 0,45+ 0,07 45,2 p > 0,05
T.K.T.(HebH.) 2/3 1,23 £ 0,11 1,34 £ 0,10 8,2 p > 0,05
T.K.T.(HeGH.) 3/3 3,10+0,18 3,08 +0,10 0,6 p > 0,05
L.kopHs 11,44 £ 0,17 12,81 +£0,12 10,7 p < 0,001
H.(m.3.nm) 9,47 £ 0,27 11,47 £ 0,18 17,4 p < 0,001

MpuHLUMN MCNoNb30BaHUS YHUBEpPCanbHOW Tabnuubl:

1. HeobxoamMmo n3Meputb ANWHY KOpHSA 3yba, u Ton-
LLMHY KOCTHOMN TKaHW B NPULLEEYHON 1 anuKanbHOW TpeTn
BeCTNbynsapHo.

2. TocmoTpeTb B Tabnuue 3annaHMpoBaHHOE W3Me-
HeHue yrna HaknoHa 3yba.

3. lMocmoTpeTb peKkomeHAyemyk TOMWUHY KOCTHOM
TKaHW, pacCYMTaHHy0 MOCMe W3MeHeHus BecTubyro-
opanbHOro HaknoHa 3yb6a.

4. MNpoaHanusnpoBaTb NONyYEHHble AaHHble, YTO MOo-
3BONUT CNNAaHMPOBaTbh OPTOAOHTUYECKOE NEYEHMe.

Pesynbratbl, nony4veHHble npu nposegeHumn KIIKT uc-
cnepoBaHus, obpabaTtbiBany ¢ NOMOLLBLI METOA0B Bapwu-
AaUMOHHOW CTaTUCTMKK, OMMcaHa CpefHss apudmeTnye-
ckas, owmnbka HOpMbl U AOCTOBEPHOCTb. CTaTUCTUYECKUIA
aHanua nosnyYeHHbIX AaHHbIX OblN MpoaenaH Ha OCHOBE
KOMMblOTEPHbIX Nporpamm Statistica 7.0 for Windows (Stat
Soft, Inc., CLLA).

PE3YNbTATbI

Hamu onucaHa 1 3anonHeHa Tabnuua (tabnuua 1) no ns-
YYEHMIO TOMLLMHbI KOCTHOW TKaHW B obnacTtu kaxgoro 3yba
y NauneHTOB C MPOTPY3NEN 1 peTpy3nen.

TonwmHa KOCTHOW TkaHu y 3yba 1.1 ¢ BecTMOynspHown
NMOBEPXHOCTN B npulleeyHon Tpetn Ha 29,1% 6Gonblue B
rpynne ¢ npotpy3uen (p > 0,05), B cpegHen tpetu Ha 30%
6onbLue B rpynne ¢ petpyaueli (p < 0,001), B obnactu anek-
ca Ha 35% 6onbLue B rpynne ¢ npotpysuein (p > 0,05). Ton-
LWMHA KOCTHOW TKaHM C nanaTuvHanbHOW MOBEPXHOCTU B
npuwieeyHon Tpetn Ha 9,7% Gonblue B rpynne ¢ peTpy3uven
(p > 0,05), B cpegHen Tpetn Ha 62,7% Gonblue B rpynne c
npoTpysuei (p <0,001), a B o6nacTtu anekca Ha 8% GonbLue
B rpynne c petpyauen (p > 0,05). Nnowanb KOCTHOWN TKaHU
Ha 5% 6onblwe B rpynne c petpysuen (p < 0,001), anvHa
KOpHS Ha 4% 6onblue B rpynne ¢ npotpy3uen (p < 0,001), n
BblcOTa Mex3ybHon neperopogku Ha 4,1% Gonblue B rpyn-
ne c npotpy3auen (p < 0,001). AHanornyHbIM o6paszom Gbinu
onucaHbl 3ybbl (hpoHTaNbHOro cermeHTa.

Mocne npoBeAeHHbIX U3MEpPEHUIA, HaM yaanoch ycTta-
HOBUTb aHanu3 M3yyaembiXx TOMOrpamMm y ABYX rpynn na-
LMEHTOB C MPOTPY3NEN N peTpy3nen pesLoB Ha BEPXHEN
YencTn nokasan, 4YTo AeduuUMT KOCTHOW TKaHW B MNpwu-
LIeeYHOon TPeTH C BECTUDYNAPHOM CTOPOHbI y 3yba 1.1 Ha
29% (p > 0,05) 6onbLue B rpynne ¢ petpyaunen, y 3yba 2.1 Ha
37,5% (p > 0,05) meduuunT GonbLue B rpynmne ¢ peTpysven. B
npuLleeYHON TPETU C BECTUBYNAPHOM CTOPOHbI Y 3yba 1.2 B
rpynne c peTpyauei gecpumumt Ha 14,1% GonbLue, y 3yba 2.2
neduuymnt 6onblie Ha 6,9% B rpynne ¢ peTpy3uen. Y 3yba
1.3 pedouumnt Gonblwe Ha 28,9% (p > 0,05) B rpynne c pe-
Tpy3uen. Y 3yba 2.3 pecdounumnt 6onblie Ha 42,4% (p > 0,05)
B rpynne ¢ peTpy3uen.

C nanaTuHanbHOM NOBEPXHOCTU AedUUNT KOCTHOMN
TKaHW B npuvweeyHon TpeTtun y 3yba 1.1 6onbwe Ha 19,7%
B rpynne c npoTpysuen. ¥ 3yba 2.1 gecdmumt 6onblue Ha
18,8% (p > 0,05) B rpynne c npoTpy3uen. Y 3yba 1.2 gecu-
umnT Gonblue Ha 23,8% B rpynne c npoTpysuen, y 3yba 2,2
aedvumnt 6onblue Ha 23% B rpynne ¢ NnpoTpy3ven. Y Kbl-
KoB aecmumt Gonblue B rpynne ¢ petpysven: y 3yba 1,3 Ha
8,3%, y 3yba 2.3 Ha 13, 8% (p > 0,05).

3atem Hamu Obin NpoBeAEeH aHanu3 ToMorpamm nauu-
€HTOB C NaTONOrMYeCcKUMmN HakNnoHamu OpoHTaNbHOW rpyn-
nbl 3y60B, y NaUNEHTOB C NPOTPY3MEN 1 PETPY3MEN Ha HUX-
Hew YyentocTu (Tabnuua 2).

TonwmHa KOCTHOM TKaHu y 3y6a 3.1 B npuieeyHon Tpe-
TV C BECTMOYNAPHON CTOPOHbI Ha 63,9% Gornblue B rpynne
¢ npotpyauer npotpysum (p < 0,001), B cpeaHeln Tpetn Ha
48,9% 6onbLue npu petpy3um (p < 0,001), B obnacTtu anekca
Ha 2,4% 6onblie npu petpy3un (p > 0,05). O6bem kocTHOM
TKaHW C NWHIBanbHOW CTOPOHbI B MPULLEEYHON TPETU Ha
45,2% 6onblue B rpynne ¢ petpyanen (p > 0,05), B cpegHen
TpeTn Ha 8,2% Gonblue npu peTpy3un (p > 0,05), y anekca
AaHHble cxoxue B AByX rpynnax (p > 0,05), AonvHa KopHs Ha
10,7% 6Gonbwe npu petpysum (p < 0,001), BeiIcoTa Mex3y6-
How neperopoaku Ha 17% GonbLue npu peTpy3sum (p < 0,001).

HeobxogmMMo oTmMeTuTb, 4TO Habnwpancs aeduunt
KOCTHOW TKaHW B MpULLEEYHOW TpeTn C BecTubynsipHon
CTOPOHBI Y LieHTparnbHbIX pe3uoB: y 3yba 3.1 Ha 63,9% ae-
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duunt Gonblie B rpynne ¢ peTpyauen, y 3yba 4.1 Ha 63%
(p > 0,05) pecpmumt Gonblue B rpynne c petTpysven. Y na-
TeparnbHbIX pPe3LoB B MpULIEEYHON TpeTn ¢ BecTubyndap-
HOW CTOPOHbI: ¥y 3y6a 3.2 — B rpynne c petpy3uen aecmuymt
6onbwe Ha 55,3% (p > 0,05), y 3yba 4.2 gechnunt Gonblue
Ha 68,4% B rpynne c peTpy3uei. Y 3yba 3.3 gednunt 6onb-
we Ha 57,5% (p > 0,05) B rpynne c peTpy3unen. Y 3yba 4.3 Ha
82,4% pedmumnt Gonblue B rpynne ¢ peTpy3unei.

Y (bpoHTanbHbIX 3y6OB HUXXHEW YENIOCTU C NMUHIBANbHOWM
NnoBepxHOCTM HabnogaeTca 6onbwun geduunt B rpynne
¢ npoTtpy3uen: y 3yba 3.1 gpecpmnunt 6onblie Ha 45,2% (p >
0,05) B rpynne c npoTtpy3uen, y 3yba 4.1 necoununt 6onblue
Ha 40% B rpynne c npoTpy3uen, y 3yba 3.2 necmunt 60nb-
we Ha 27,1% B rpynne c npoTpy3uen, y 3yba 4.2 necmumnt
6onblwe Ha 23,5% (p > 0,05) B rpynne c npoTpy3unen, y 3yba
3.3 pecoumumnt Gonble Ha 2,3% B rpynne ¢ npoTpy3uven. Y
4.3 pecpmuut 6onblue Ha 2,2% B rpynne ¢ NPpoTpy3nen.

PaccmoTpum TOMOrpammy naumeHTa C npoTpy3uen
pe3uoB BEPXHEN U HUXKHEW YentocTu. Yron HakrnoHa pes-
LOB BEPXHEN YentCcTn A0 Havarna opTOAOHTUYECKOrO Ne-
yeHnsa U1/NL = 60°, nocne ne4vyeHus — 65°. Yron Hakno-
Ha HWxHMX pe3uoB L1/ML = 111°, nocne neyeHus — 104°.
lMpoBeneHo nepemelleHne 3y60B (OpOHTaNbHOW rpynmbl
Ha BEpXHEW YentCTu Ha 5°, Ha HWXHEN Ha 7°, JaHHble
K/T nocne nepemMeLleHuns nokasbiBatoT, YTO y 3y60OB Bepx-
Hemn YyencTn He HabngaeTcs geduuMTa KOCTHON TKaHW
B NpulieeyHon TpeTu. Mcnonb3ysa npeanoXxeHHy Hamu
Tabnuuy npy UCXo4HOW TOMWMHE KOCTHOM TkaHu 1,3 MM
y 3yba 1.1, npu gnvHe kopHsa 3yba 12 MM, npu n3meHe-
HUK rpagyca HaknoHa Ha 5° pekomMeHAoOBaHHasA TONLWKUHa
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Puc. 3. TonwuHa KOCTHOW TKHU B NPULLEEYHOW TPETH
[0 1 nocrne M3MeHeHUs HaknoHa, 3y6 1.1 Ha 5°.

Fig. 3. The thickness of the bone tissue in the cervical third
before and after the change in inclination, tooth 1.1 by 5°.
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Puc. 5. TonwnHa KOCTHOW TKHM B NPULIEEYHON TPETH
[0 M nocrie M3MeHeHUs HaknoHa, 3y6 3.2 Ha 7°.

Fig. 5. Bone thickness in the cervical third before and
after the change in inclination, tooth 3.2 by 7°.

Volume 20,

KOCTHOW TkaHu cocTasuna [0,35-0,37] (puc. 3). Y 3yba 1.2
ncxogHas ToswmnHa KOCTHOW TKaHu paBHa 1,2 MM B npu-
LeeYHON TpeTu, Npu n3MeHeHnn HaknoHa 3yba Ha 5° pe-
KOMeHOOBaHHasg TonwmHa KocTHon TkaHu [0,379...0,408]
MM npu anvHe 3y6a 13 Mm. (puc. 4). Y pe3LoB HUXHEN Ye-
NOCTU NPU U3MEHEHMM HaKOHa 3y00B Ha 7° No AaHHbIM
K/T oBHapyxeH AedunumT KOCTHOM TKaHW. Y 3yba 3.2 npwu
NCXOOQHOW TOMLWMHE KOCTHOW TKaHW B NpULLEEYHON TpeTn
0,6 MM, gnuHe KopHA 13,2 MM pekoMeHOOoBaHHasa TONWM-
Ha KOCTHOW TKaHW NO AaHHbIM YHWBEpCarnbHOW Tabnuubl
coctasuna [0,532...0,573] MM, 4TO HegonycTumMo BBMAY
HEeOoCTaTOYHOW TONLWMHbI KOCTHOM TKaHu (puc. 5). Y 3yba
3.3 Npu NCXOA4HOM TOMLWMHE KOCTHOM TKaHu 0,2 MM 1 gnu-
He KopHsa 13,5 MM, pekoMeHOoBaHHasA TOMNLWMUHA KOCTHOM
TKaHW MO OaHHbIM YyHMBEpCanbHOW Tabnuubl cocTaBuna
[0,532...0,573] MM, 4TO He4ONYCTUMO BBMAOY HEQOCTATOM-
HOW TOMLLMHBI KOCTHOWN TKaHu (puc. 6).

OBCYXAOEHUE

[Mpn aHanu3e TOMOrpamMmmbl NauMEHTOB C MNaTONOru-
YeCKMMMN HaknoHamu 3y6O0B BbISIBNEHO, YTO Yy MauMeHToB
rpynmnbl C MPOTPY3NEn N peTpy3men Ha BEPXHEN YeNnoCcTu
B NpULLEEYHON TPETU C BECTUOYNAPHON U NanaTuHanbHON
NMOBEPXHOCTN AedULNT KOCTU OTMeYaeTcs y ABYX uccre-
ayembix rpynn. OgHako B rpynne ¢ peTpy3ven aeduuut
BbIpaXeH 3HaunTenbHee C BeCTUOYNAPHON MOBEPXHOCTU
B nNpuveeyvHon TpeTu. I HaobopoT, ¢ nanaTtuHanebHon cTo-
POHbI y LieHTpanbHbIX 1 BOKOBLIX pe3LoB Aeduunt Gonee
BbIpaXkeH B rpynne c npoTpysunen. Nnowazb KOCTHOW TKaHW
nmeeT HanbonbLUne 3Ha4YeHUs B rpynne ¢ peTpysven. Anu-
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Puc. 4. TonwuHa KOCTHOW TKHU B NPULIEEYHOW TPETH
[0 1 nocne U3MEeHeHUs HaknoHa 3y6a 1.2, Ha 5°.

Fig. 4. The thickness of the bone tissue in the cervical third
before and after changing the inclination of the tooth 1.2, by 5°.
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Puc. 6. TonwmHa KOCTHOW TKHN B NPULLIEEYHON TPETH
[0 1 nocne M3MeHeHUs HaknoHa, 3y6 3.3 Ha 7°.

Fig. 6. Bone thickness in the cervical third before and
after the change in inclination, tooth 3.3 by 7°.
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Ha KOPHSA M BbiCOTa MeX3yOHOW Neperopofkn 3HaYUMbIX
pasnuuuin He umetoT. Mpu n3yyeHUM COCTOSHUSA KOCTHOWN
TKaHW Ha HWXKHEW YerntocTu, AedULUT KOCTHOW TKaHU B Npu-
LeeYHOoW TpeTn ¢ BeCTUOYNSPHON N NNHIBaNbHOW NOBEPX-
HOCTU OTMeYaeTCs TaK e B [BYX UCCNeayeMblX rpynnax.
OpHako B rpynne ¢ peTpy3unen 4eduunT BbipaxXeH 3Haun-
TernbHee C BeCTUOYNSAPHOMW MOBEPXHOCTU B MpPULLEEYHOW
TpeTu. I HaoBbopOT, C NMMHIrBaNbHON CTOPOHbI Y LIeHTpanb-
HbIX 1 6OKOBbIX pe3LoB AeduunT 6ornee BbipaxeH B rpynne
C NpoTpy3nen.

BbiBOAbI

Mpun aHannse TomorpaMmmMbl NALMEHTOB C NATONOrMYECKM-
MW HaknoHamu 3y6oB, y naunMeHTOoB rpynnbl C NpOTpy3nen
N peTpysmen Ha BEPXHEN YentoCcTu B MPULLEEYHOW TPEeTn C
BECTMOYNAPHON 1 nanatuHanbHOW NOBEPXHOCTU AeduumnT
KOCTHOW TKaHun oTMeYaeTcd y AByX uccnegyemoix rpynn. Oa-
HaKko B rpynne ¢ peTpysven eduumnT BoipaxeH 3HadynTenb-
Hee C BeCTMOYNAPHON MOBEPXHOCTU B MPULLEEYHOWN TPETU.
M HaobopoT, ¢ nanaTMHanbHOM CTOPOHbI Y LEHTPanbHbIX U
6okoBbIX pe3LoB AedumumT 6onee BbipaxKeH B rpynne ¢ npo-
Tpy3uen. lNnowaab KOCTHON TKaHN umeeT HanbonbLume 3Ha-
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YeHus B rpynne ¢ peTpysven. [InuHa KopHs 1 BbICOTa MEX-
3yOHOM Neperopoky 3Ha4YMMbIX Pa3NINYUA HE UMEIOT.

Taknm 06pa3omM MOXHO YCTaHOBUTb, YTO AedULUT KOCT-
HOWM TKaHW y 3yOOB HWXKHEN YentoCTh B NPULLEEYHON Tpe-
TV C BeCTUOYNAPHON M NUHIBanbHOW NOBEPXHOCTU OTMe-
yaeTcd B ABYX uMccriegyembix rpynnax. OgHako B rpynne ¢
peTpy3ven AeduunT BblpaXKeH 3HaYuTenbHen ¢ BecTuby-
NSIPHON MOBEPXHOCTM B NpuLueeyHoun Tpetu. Y Haobopor, ¢
NWHTBanbHOW CTOPOHbI Yy LleHTparnbHbIX U GOKOBbIX pe3LoB
neduumt 6onee BbipaxeH B rpynne ¢ NpoTpy3nen.

[NokaszaHa 9PPEeKTUBHOCTb WUCMONb30BAHUSA YHUBEP-
canbHOW Tabnuubl, AaHHblE KOTOPOW MO3BOMSAKT Bpayam
OpTOOOHTaM nonyyaTb CBeAeHbs 0 HEOOXOAMMOW TONLK-
He KOCTHOW TKaHW NMpu U3MEHEeHWW HaknoHa 3yba B 30He
nepemMelyeHns. lNMpoBeas namepeHuUs KOCTHOW TKaHW Mo
NpeanoXeHHOW HaMn MeTOAMKE COBMECTHO C WUCMOMb30-
BaHMeM YyHuBepcanbHou Tabnuubl, Gbina npeanoxeHa
onTumarnbHasi TakTuka 6esonacHoro nepemelleHns 3yba c
y4yeTom gedunumTa KOCTHOW TKaHU Ha PasriMyHbIX YPOBHSAX
OJTMHBI KOPHS.
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AHanus KpuctaysuiorpamMmm poToBOW XNA[KOCTA

B AMHaMMKe Jle4YeHVA NaLeHToB C naTonorven
CNN3NCTON NONOCTUN pTa

© MakepnoHosa 10.A."%, Anekcanaputa E.C.', Ibauerko CB.', Adaracbesa O.10., KypkuHa O.H.'

'Bonrorpagckuii rocyqapCTBeHHbIN MeAMLIMHCKWI yHUBEpCUTET, Bonrorpan Poccus.
*Bonrorpafckuii MeAMLIMHCKIA HayuHbI LeHTp, Bonrorpaa, Poccus.

Pestome:

OpHMM M3 MeToOOB 3KCMPEeCcC-OUarHOCTUMKU ABNSAETCA Kpuctannorpaduyeckoe uccrnefoBaHWe pOTOBOW XKWOKOCTU
AaHHoOW kaTeropun 60nbHbIX. Ha OCHOBaHUN KONUYECTBEHHbIX 1 KAYE€CTBEHHbIX KPUTEPUEB CIIIOHBI, MONYYEHHbIX METOAOM
KNMHOBUAOHOW Aernapartaunn, MOXHO HEMHBA3VBHO OLEHUTb 3(PEKTUBHOCTb NPOBOAMMON TepanMm n CBOEBPEMEHHO
OTKOPPEKTMPOBaTb HAa3HaAYEeHHOEe NeYveHmne.

Lenb. MNpoBecTn cpaBHUTENMbHbLIN aHanuM3 KpucTaniorpaMmMm pPOTOBOW XWAKOCTU B AMHAMWKE NEYeHUs nauueHTOoB C
naTonornemn Crm3ncTon NonocTu pTa.

Mamepuanbi u Mmemodbl. npoBeaeHo obcnenosarne 90 naymeHToB ¢ AnarHo3om: K12.00 agpTo3HbIN cTOMATUT (Manbin),
XPOHUYECKNIN PeLnanBmpyoLwmMin aTo3HbIN CTOMATUT (nerkas doopma). Bce naumeHTbl pasgeneHbl Ha 3 rpynn cornacHo
meTogam Tepanuu 1:1:1 no npuHUMNY paHgoMusauun. [1ns oueHKkn COCTOSHMUSA POTOBOM XXNMAKOCTM NaLMEHTOB C adpTO3HbIM
CTOMaTUTOM Ha (POHE PasfnMYHbIX METOAOB NeYeHUsa NPUMEHSANCa MeTod KIMHOBWAHOW AermapaTtauuun, rge nepexon
BbICbIXaloLen 6GMonornyeckon XuaKoctTu B TBepAOe COCTOSTHME NMPUBOAUT K ONpeAeneHHOMY CTaTu4YecKoMy MOpPSAKY,
KOTOpbIN MOXHO HabntodaTb U uccnegosaTtb. B kayecTBe maTepuana Ans uccrnefoBaHWs UCNOMb3oBanach CloHa.
Pe3ynbmamebl. Mpu kayeCTBEHHOM aHanuse KpucTannorpamm BbisiBNIEHbl PasfnuyHble TUMbl CTPYKTYP C BKIIOYEHUEM
NpM3MaTUYeCKUX KpUCTanmoB u30rHyton opmbl. O6GHapyXeHbl NpuamMaTU4ecknin, dparMeHTapHbId, W3OTHYThIN,
X-06pasHbli, CKeneTHbIN TUMbl KPUCTanNoB Ha BCeM rnore 3peHns. [pm aToM oTCcyTCTBOBanNa YeTkas CTPyKTypupoBaHHas
KapTuHa B pe3ynbTaTe HapyLleHus npoLecca HopMarbHOW KpucTannmaaunu.

Bbigodbl. CyuiectByeT siBHad NOTPeOHOCTb B AanbHENLIMX MCCNeAOBaHMAX MOMEKYNAPHOro atvonaToreHesa 3Tmx
COCTOSIHWM, KOTOPbIe AOMXHbI MO3BOMNUTbL BbIABUTL Oonee cneunduyeckme MOnekynsapHble MuweHn Ans paspaboTku
ANarHocTU4eCKMX TeCTOB M TepaneBTUYEeCKOro BMeLlaTenbcTea. Ha 0CHOBaHMM NONyYeHHbIX AaHHbIX METOA KITMHOBUAHON
aerngpataunn, NpMMeHsemMbln Ans Kpuctannorpadnuyeckoro nccnegoBaHms poToBOM XUAKOCTU 0O BEKTUBHO oTpaxkaeT
COCTOSIHME CNN3UCTON NOMIOCTU pTa M MOXET MPUMEHSTbCA B KavyecTBe AOMONHUTENbHOro HeWHBA3MBHOrO MeToAa
ANarHocTUKM BOCNanuTenbHO AeCTPYKTMBHbIX 3aboneBaHuii CAN3MCTON MOMOCTM pTa, a Takxe ANA KOppekuMn nnaHa
neyYeHns 1 KOHTPONs pesynsLTaToB NPOBOAVMON Tepanuu.

KniouyeBble cnoBa: kpuctannorpadus, poToBas XWAKOCTb, cnmauctas oboroyka NonocTu pra, XPOHUYECKWMN
peunanBmnpyoLWmin apTo3HbIN CTOMATHT.

CraTtbsa noctynuna: 20.01.2022; ucnpaBneHa: 28.02.2022; npuHsaTa: 07.03.2022.
KoHdnuKT nHTepecoB: ABTOPbI AeKNapupyoT OTCYTCTBME KOH(PNMKTa MHTEPECOB.

Ona uuntnpoBaHusa: MakepoHoBa HO.A., AnekcaHgpuHa E.C., ObsuyeHko C.B., AdaHacbeBa O.10., KypkmHa O.H.
AHanuns kpucTannorpaMm poTOBOW XMUAKOCTU B AVHAMUKE NEeYeHUs nauMeHTOB C NaTtoformen Cnn3ncTon nonocTu pra.
OnpopoHTHs today. 2022; 20(1):64-71. DOI: 10.36377/1726-7242-2022-20-1-64-71.

Analysis of crystallograms of oral fluid
in the dynamics of treatment of patients
with pathology of the oral mucosa
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Abstract:

One of the express diagnostic methods is a crystallographic study of the oral fluid of this category of patients. Based on the
quantitative and qualitative criteria of saliva obtained by the method of wedge dehydration, it is possible to non-invasively
assess the effectiveness of the therapy and timely correct the prescribed treatment.

Aim. To conduct a comparative analysis of the crystallograms of the oral fluid in the dynamics of the treatment of patients
with pathology of the oral mucosa.
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Materials and methods. 90 patients were examined with a diagnosis of K12.00 aphthous stomatitis (small), chronic recurrent
aphthous stomatitis (mild form). All patients were divided into 3 groups according to the methods of therapy 1:1:1 according
to the principle of randomization. To assess the state of the oral fluid of patients with aphthous stomatitis against the
background of various methods of treatment, the method of wedge-shaped dehydration was used, where the transition of
a drying biological fluid into a solid state leads to a certain static order that can be observed and studied. Saliva was used
as the material for the study.

Results. A qualitative analysis of the crystallograms revealed various types of structures with inclusions of bent prismatic
crystals. Prismatic, fragmentary, curved, X-shaped, skeletal types of crystals were found throughout the entire field of view.
At the same time, there was no clear structured picture as a result of a violation of the normal crystallization process.
Conclusion. There is a clear need for further research into the molecular etiopathogenesis of these conditions, which
should allow the identification of more specific molecular targets for the development of diagnostic tests and therapeutic
intervention. Based on the data obtained, the wedge dehydration method used for crystallographic examination of the oral
fluid objectively reflects the state of the oral mucosa and can be used as an additional non-invasive method for diagnosing
inflammatory and destructive diseases of the oral mucosa, as well as for correcting the treatment plan and monitoring the

results of therapy.

Keywords: crystallography, oral fluid, oral mucosa, chronic recurrent aphthous stomatitis.
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BBEOEHUE

Ha cerogHsiLuHWI fieHb HEYKNOHHO pacTeT pacnpocTpa-
HEHHOCTb 3aboneBaHWn CNU3UCTOM OBOMOYKM MOMOCTKU
pta [1]. 910 0bycnoeneHo psaom dakTopoB. Bo-nepsblX,
CHMXXEHME UMMYHHOI peakTUBHOCTM OpraHuama Ha goHe
COMyTCTBYIOLWEN natonorMu, B TOM 4ucne m Ha @oHe
COVID-19 [2,3]. Bo-BTOpbIX, psia 3aboneBaHuii Cn3ncTom
NnosiocTu pTa CBSI3aHO CO CTPECCOBLIMU XU3HEHHBIMWU CO-
ObiTuamMu [4-6]. UccnepgosaHue 160 nauyneHToB C peuwn-
OMBMpyLWNM adTO3HbIM CTOMaTUTOM (CpeaHuiA Bo3pacT
36,03 roga, 65% >xeHLuH), npoBoausLLeecs B TeveHue 1
roga, nokasarno, YTo nepexuBaHue CTPeCcCcOoBOro cobbiTus
B >KM3HW YBENMYUMO LUAHChI 3anu3oja peLuavBUpYoLLEro
aPTO3HOro cTomMaTuTa NOYTM B TpWU pasa (COOTHOLUEHUE
waHcoB [CO] = 2,72; 95% poseputenbHbin nHtepsan [Cl]
= 2,04-3,62). Npn n3yyeHnn NCUXONOTNYECKME CTPECCO-
pbl (Takme kak ak3ameH unu cobecenoBaHue) okasbiBanu
6onbwee BnusgHue (UMW = 3,46, 95% O = 2,54-4,72),
yem pusnyeckme CTpeccopbl (Takne kak dusmyeckoe 3a-
6onesaHue unu Tpasma) (NN = 1,44; 95% O = 1,04-1,99)
B BO3HWKHOBEHMUN PELMAMBUPYIOLLMX adTO3HbIX 3NN3040B
ctomatuTta [7-10]. TpaBmMa, XpOHMYECKOE pasgpaxxeHne Bbl-
COKMMMK TemnepaTtypaMmm U XUMUYECKMMU KOMMOHEHTaMu
Npv KypeHUM NMPUBOANT K yTOJILLEHMIO CIIN3NCTOM 060M0YKM
nosnocTu n HapyLleHuto 6apbepHol dyHkuum [11,12]. Ha ce-
rOOHSALWHUA OEeHb HEMHOTOYMCIIEHHbIE aBTOPbI coobLwaroT
O BO3MOXHOW KOPPENsauMM Mexay pakoM U peuuavBupy-
owem agptoszHom ctomaTtutom [13]. OgHa m3 runoTes 3a-
KIOYaeTcsi B TOM, YTO HapyLeHne perynsaunm B KNneTo4Ho-
onocpefioBaHHOM COCTOSTHUM UMMYHWUTETa U HakonneHue
MHOXeCTBa MPOBOCMANUTENbHbIX LUTOKMHOB M T- KNETOK
MOryT ObITb CBsi3aHbl C pakoBbiMu onyxonamu [14]. Mpu
Hanuuum cakTopa Hekposa onyxonu — anbda (TNF-a) un
nHtepnenkunHa (IL) — 6 HameHble CD4 T- kneTku MoryT pas-
BMBATbCH B KNneTkn Th-22 , koTopble cekpeTupytoT IL- 22 n
TNF- a [15].

MmeloTcss gaHHble, CBMAETENbCTBYHOLWME O TOM, 4TO
kneTkn Th-22 yyacTByloT B pakoBbix 3abonesaHusx [16].

OpaHnmun 13 Hambonee 4YacTo BcTpevarwmxcs 3aborne-
BaHMWI CIIM3NCTON NOMNOCTUN pTa ABMSOTCA Takne naTtonorum
KaK CTOManrus, KpacHbI NNOCKMA nuLani, XPOHUYECKUI
peunanBMpyoLWNiA apTO3HbIA CTOMATUT M NaTONOrNs Crv-
3UCTON Ha POHe nepeHeceHHOW HOBOW KOPOHaBUPYCHOMN
uHdekuun [17-19]. XPAC — 310 0OHO U3 caMbIX pacrnpo-
CTPaHEHHbIX 3aboneBaHnii CNM3NCTOM 060MOYKM NONOCTU
pTa BO Bcex reorpaduyeckmnx permonax [20]. Groschl M. n
COaBTOpPbl MPOBENN BCECTOPOHHEE NMPOCMNEKTUBHOE aHKeT-
HOe nccrnefoBaHue O pacnpoCTPaHEHHOCTU peunauBupy-
touero agpto3Horo ctomatuta ¢ yyactmem 6onee 10 000
mMornoAbiX nogen B 21 pasHbix cTpaHax [21]. B atom wuc-
cnepoBaHun 38,7% MyX4unH n 49,7% XeHLMH coobLwmnm o
OByx unu 6onee npeabioyLLUX cnyyasx peynanBupyoLero
adTo3Horo ctomatuta. MNpubnuantensHo 25% y4acTHUKOB
coobwunu, no kpaHen mepe, 06 ogHOM anu3one peunan-
BUpYIOLLEro adpTO3HOro cTomMaTuTa B TedeHune npolueaLle-
ro 1 roga. Peungumeupytowmii adpTo3HbI CTOMATUT Yvalle
BCero Habnwogaetcs y mMonogbix MauuMeHTOB C MUKOBbIM
Hayanom B Bo3pacte oT 18 go 44 net [22]. He3HaunTenb-
Hble apTo3HbIE A3BbI C NTETKUMU CUMNTOMaMU OObIYHO He
TpebyloT cneumnanbHOro neyveHns. MecTHble Mephbl, Takue
Kak Mcnonb3oBaHMe NONoCKaHUM Ansi NoNoCcTn pTa, MoryT
ObITb JOCTATOYHbIMW, NOKA A3Bbl HE 3aXXMBAKT CMOHTAHHO.
Korpa s13Bbl CTaHOBATCA HaZOeANUBLIMU U OONE3HEHHbI-
MW, Ha3Ha4yaeTcs fieyeHne, KoTopoe 4acTo MLyT pa3ova-
poBaHHble NauneHTbl. PeungusmpytoLine 3Bkl B NON0OCTU
pTa MOryT BO3HMKaTb B pe3ynbTaTe pa3nnyHbiX HECOOTBET-
CTBYIOLLMX 3TUOSOINIA 1, CrieA0BaTENbHO, MOTyT NpeaAcTaB-
NSATb AnarHocTuyeckyto npobnemy. Victopmyecku, gnarHos
MHOIMX U3 3TUX COCTOSIHMI OblN NOCTaBIEH, OCHOBbLIBASACh
TONMbKO Ha KMWHWYECKOW KapTuHe, MHorga BmecTe ¢ 6u-
oncuen TkaHn. OgHako He B KaxaoM crnydae 6yayT npega-
CTaBNeHbl TUMNUYHbIE KIMMHUYECKNE UMW TUCTONOrnyeckmne
0COBEHHOCTH, CBA3aHHbIE C ONPEAENEHHbIM COCTOSIHUEM.
JleyeHre MHOIMX U3 3TUX COCTOSIHUI TakxXe OblNo Hecneuwm-
PUYHBIM, YACTO C y4acTMEM HeleneBblX NPOTMBOBOCMANM-
TenbHbIX UM UMMYHOZENPECCUBHbIX areHToB. CylecTByeT
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sIBHas NOTPEOHOCTb B AaNbHENLNX UCCNef0BaHUAX 3TUO-
naToreHesa 3TUX COCTOSIHWUIA, KOTOPbIE AOMKHbI MO3BONUTL
BbISIBUTb Oonee crneundunyeckme MOoneKkynspHble MULLEHU
Ans pa3paboTky JMarHOCTUYECKMX TECTOB 1 TepaneBTnye-
CKoro Bmeluatensctaa [23].

OpHUM U3 MeToL0B 3KCMPEeCC-OUAarHOCTUKKU ABNSAETCS
KpucTannorpaduyeckoe nccnegoBaHme poOTOBON XWUAKO-
CTV JaHHOWN kaTeropum 6onbHbIX. Ha ocHoBaHWMK konu4e-
CTBEHHbIX U Ka4eCTBEHHbIX KPUTEPUEB CIIHOHbI, MOMNYyYeEH-
HbIX MEeTOA4OM KMMHOBUAHOW Aernapartaunn, MOXHO HEUH-
Ba3MBHO OLLEeHUTb 3 PEKTUBHOCTL MPOBOANMON Tepanumn n
CBOEBPEMEHHO OTKOPPEKTMPOBATb Ha3HAYEHHOe neveHne
[24, 25].

OcHoBoON Tepanuu ABNSETCA NPUMEHEHME aKTyarbHbIX
cteponaoB [26]. MHbeKUnsa CTepOMAOB MOXET TaKXe MC-
nonb3oBaTbCs AN O60MNe3HeHHbIX, 6oNbLINX NOpaXKeHUNn.
B HekoTOpbIX Crnyyasx CMCTEMHasi Tepanus cTepougamu
UNu OpyrMMy areHtamu MoXeT OblTb Heobxoaumma B Kpa-
TKOCcpoyHon nepcnektmee [27]. HepgaBHui KokpaHoBCKMI
0030p CMCTEMHbLIX METOOB IeYeHUs peunanBupyLoLLEro
adTO3HOro cToMaTuTa BKMtoYan 25 ncneitaHnin n nokasan,
4YTO HW OAMH npenapat He Obln 3(EKTUBHBIM, U PE3yIb-
TaTbl OCTaBanucb HeybeanTenbHbIMU. HekoTOpble n3yyeH-
Hble npenaparbl nepeyncreHsl B Tabnuue 1.

[maBHOW 3apadvert Bpava-cTomartornora SBMseTcA He
TOMbKO KyNnpoBaTh BOCNasrieHne B paHHNE CPOKU, HO 1 CO3-
[aTb [eno NnekapCTBEHHOro npenapaTta B ovare rnopaxe-
HWS, NCMONb3ySA NPX 3TOM CUCTEMY AOCTaBKMN NleKapCTBEH-
HbIX npenapaToB [28,29]. OgHUM M3 TakuMx npenapaTtoB
SIBNSAETCHA rmaporenesbIi MaTepyan Ha OCHOBE anbruHaTa
HaTpusa C AepuHaToOM (Ae30KCMPUOOHYKNeaToM HaTpus) —
Konetekc-renb. [elictBue Konetekc-rens obycrnoBneHo
BXOASLMMMN B €ro COCTaB KOMMOHEHTaMU: AepuHaT — CMo-
cobCcTBYeT pereHepauuu M penapauuu TKaHeW, BoccTa-
HaBNMBaeT MECTHbI UMMYHUTET. ANbruHaTt HaTpusi — Npu-
poaHbIN nonucaxapug, obnagaeTt remocTaTuyeckum aen-
CTBMEM, CO3[4aeT aTpaBMaTUYHbIN 3aLUUTHbINA CMOW Ha Mno-
BEPXHOCTU, CTUMYNMUPYyeT npouecc 3axusneHu. MNMpenapar
obnagaeTt OBYCTOPOHHUM OENCTBMEM — YCKOPSIET npoLec-
Cbl penapaTUBHON pereHepauumn Crn3ncTom NomocTn pTa n
yCTpaHsieT pa3BMBLLEECS HapyLUeHne perynsiymm MecTHoOro
UMMyHMTETA.

UEJNb

[MpoBecTn cpaBHUTENbBHBIM aHanM3 KpucTaniorpamm
POTOBOW XWUAKOCTU B AMHAMUKE NeYEeHUs naunueHToB C na-
TONOrnen CNM3nCTom NONOCTKM pTa.

MATEPUATNDbI U METOObI

[Ons peanusaunm NOCTaBNeHHON Lenu npoBefeHo 06-
cnepoBanve 90 naumeHToB ¢ guarHosom: K12.00 adpTos-
HbIi CTOMaTUT (Manbiil), XPOHUYECKUA PeLnanBUPYOLLMIA
adTO3HbIN cTOMATUT (nerkas oopma). Bce naumeHTbl pas-
JerneHbl Ha 3 rpynn corrnacHo Metodam Tepanuu 1:1:1 no
NPUHLMNY paH4oOMU3aLnu.

I-ast rpynna (OCHOBHas) — NPOBOAWIIOCHL MECTHOe Tpa-
AnunoHHoe neveHue: obesbonuearowme npenapatbl (2%
pacTBOp NuAokauHa), NpoTeonuTuyeckne pepmMeHTbl, aH-
Tucentuveckue cpectea (0,05% pactBop xnoprekcuanHa)
1 KkepaTonnacTukn (MacnsaHbln pacTeop BuTamuHa A); ll-as
rpynna (CpaBHeHMs) B CXeMy NneYveHns 60mMbHbIX BKITHOYEHbI
annnukaumm KoneTekc-rens no criegyllen cxeme — Ha
CNM3nCTY0 0605104Ky HaHecTu 1 M rens Ha 1 cM nopaxkeHx-
Hon obnactu. Bpems akcnosmumm ot 30 MmuHyT o 1 yaca;
2-3 pasa B AeHb; lll-aga rpynna (koHTponbHas) —nuua ¢ UH-
TaKTHOW CnnM3nucTon 06004KoN pTa Ansa Kpuctannorpagpu-
YecKoro Metofa uccnefoBaHus.

dndodoHmusna
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Tabniuya 1. NpenapaTbl, npuMeHseMble B neyennn XPAC.
Table 1. Drugs used in the treatment of CRAS.

lMpenapatbl MecTHOro gen- MpenapaTbl cMCTEMHOrO
cTBUA [encTeus
TpvamunHONOHaaLEeTOHNA, MpenHn3oH
[ OKCULMKIH KonxuumH
MWHOUMKINH JleBamuson
AMMneKcaHoOKC ButamuHbl ( B 12)
JlasepHas Tepanus

[na oueHKM COCTOSIHUSA POTOBOW XWMAKOCTW NauueHTOoB
C apTO3HbIM CTOMATUTOM Ha (POHE Pa3NU4YHbIX METOA0B
nevyeHnss NpUMEHANca MeToA KAWHOBMAHOW Aermgpata-
U1K, rae nepexos BbicbixarLen GUonorniyeckom XnakocTm
B TBEPAOE COCTOSIHME NPMBOAUT K OMpeferieHHOMY cTaTu-
YeckoMy MopsAKy, KOTOPbIA MOXHO HabnwpaTtb 1 uccne-
posatb [30]. B kauecTBe matepuana gns mccrnenoBaHus
ncnonb3oBanacb crnoHa. C NoOMOoLLb0 cneynanbHOW KOM-
nbloTepHoOn nporpammbl MopdoTecT-4 npoBoguncs Kadve-
CTBEHHbIN 1 KONMMYECTBEHHBIN aHanu3 — onucaHne obuien
KpucTannorpadgunyeckon KapTuHbl, BbISBIEHWE MapKepoB
naTonorMm 4O Havana feyeHuss M Ha pasHblX Cpokax Ha
oHe pasnmyHbIX METOO0B Tepanuu.

3abop maTepuna npousBefeH HaTollak, naumeHTbl ne-
pen NpMeMoM cTomartornora He YucTunu 3ybel unm vyepes 4
Yyaca nocrne nocrneaHero npvemMa nuLin 1 NpoBeAeHUM Tn-
r’MeHbl POTOBOW NONOCTU. BonbHbIX Npocunu cnneBbIBaTh B
YUCTbIE BbICYLLEHHbIEe Npobupkm o6bemom 5 mn. MNepea no-
MellleHneM nccnegyemoro obpasua Ha NpeamMeTHOe CTek-
N0 POTOBY XUAKOCTb LEeHTpudyruposanu B TedeHue 10
MUH. B pexnme 3000 06/MuH. foTOBbIE CTEKNA Harpeeanu B
Tepmoctate npu t 370°C B TedyeHme 30 muHyT. Nccneposa-
HMe NPOBOAMITOCH C NMOMOLLbIO TabopaTOPHOro MMKPOCKO-
na Axioscope 40 npu Ha4yanbHoMm yBenuyeHun 100x. AHa-
nn3 KpucTannorpaMmmM NpoBOAMIMY HA OCHOBaHUN U3YyYeHUs
cnefywWmMX napameTpoB: pacyeT Nrowaan LeHTpanbHom
n nepudepmnyeckon 30H [31]. CpaBHUTENbHAS XxapakTepu-
CTMKa KpPUCTannM30BaHHbIX MWHEpanbHbIX KOMMOHEHTOB
daunm npoeogunacek Mo crnegywlwmM napameTpam: Tum
KpucTanna, dopma kKpuctanna, pasmep kpuctanna. MNpu
MMKPOCKOMMYECKOM aHanmn3e dauumn yYntbiBanucb cneny-
towme opMbl KPUCTaNOB: CKeNeTHbIN, doparMeHTapHbIn,
YrHEeTéHHbIV OeHOPUT, pa3BeTBMNEHHbIM AeHOPUT, npusma-
TUYECKU, crnvparnbHbli, X-006pasHbii. Takxe uayvanuch
Kpuctannbl ABYX TWMOB, CKEMNEeTHbIA U MpU3MaTUYECKUI
C M30rHYyTOM (POPMON, AN OLEHKW CTENeHW HapyLlleHus
HOpMarnbHOro npouecca KpuctannmMaawlmm Bo Bpems nx 06-
pa3oBaHus. Mpu KONMYECTBEHHOM pacyeTe nokasartenen
yunTbiBanM nnowiagb LUeHTparbHOW, MPOMEXYTOYHON WU
KpaeBOW 30H, B MKM.

PesynbraTthl nabopaTopHbIX UCCrefoBaHWiA OLeHMBanu
[0 Havana Tepanuu n yepes 10 gHen nocrne neveHus no
Mepe 3aXXMBIEHUS1 CIIM3NCTON NONOCTK pTa.

O6paboTka n aHanM3 nony4YeHHon nHdopmauumn npose-
OEH C Ucnonb3oBaHMEM ornepaunoHHon cuctemsl Microsoft
Windows 10. Ctatuctmnyeckas o6paboTka nony4eHHbIX pe-
3yneTaToB BbliNONHeHa B nporpamme Statistica 13.0. Cta-
TUCTUYECKMI aHanuM3 npoBeAeH METOAOM BapuaLMOHHON
CTaTUCTUKKN C onpegeneHveM cpegHen BenuymHel (M), ee
cpeaHen ownbkn (= m), OLLEHKM AOCTOBEPHOCTM pasnu-
4us no rpynnam ¢ nomoubo kputepust CTetogeHTa (t), npu
p<0,051t=2.

PE3YJIbTATbI

MepBoHavyanbHO 6bINK MCCreaoBaHbl NOMyYeHHbIe Kpu-
cTannorpaMmbl y naumMeHToB KOHTPOMbHOW rpynmbl, Y 340-
poBbIX fofen. OTMevanock YeTkoe pasaeneHne Ha BHeLl-
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Puc. 1. Kpuctannorpamma 3gopoBbIx ntogei, yB.x100.
Fig. 1. Crystallogram of healthy people, x100.
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Puc. 2. PacyeT nnowanm Tpex 30H Ha nporpamme
BupeoTectMopdpo- 4.

Fig. 2. Calculation of the area of three zones using the
VideoTestMorpho-4 program.

HIoK (Nnepudepunyeckyto — 1), nepexogHyto (MPoOMeXyToY-
HYH — 2) 1 BHYTPEHHIOK (UeHTparnbHYyo- 3) 30HbI (puc. 1).

BHellHsAsT 30Ha uMMena TrOMOreHHyl CTpykTypy 6e3
BKITIIOYEHUSA [OOMOMHUTENbHbLIX 3NeMeHToB. B npomexy-
TOYHOWM 30HE OTMedvanucb MesnKkue Kpuctannuyeckume ob-
pa3oBaHus, KpucTannusaums conu B 6enke. BHyTpeHHsia
LeHTpanbHasa 30Ha Obina yctnaHa Menkumu kpuctannuye-
CKMMW rOMOreHHbIMN 0bpasoBaHusiMn 6e3 Kaknx-nnbo go-
NOSNTHUTESbHbBIX BKITHOYEHWIA.

Mnowagb BHelWHen 30HbI cocTaBuna 0,193 + 0,002
MKM, MroLwaab NpoMexyTouHow 30Hbl 0,283 + 0,004 mkwm,
nnowajb ueHTpanbHoi 3oHbl — 0,602 + 0,003 mMkm (puc.
2).

Kpuctannorpamma nauuMeHTOB € agTO3HbIM CTOMa-
TUTOM [0 Havana NnevyeHus CyLWecTBEHHO OoTnMyanacb oT
rpynnbl 340POBbIX NUL, KaK B KAYECTBEHHbIX, TaK U B KOMKU-
YeCTBEHHbIX NokasaTtensix (puc. 3).

Mpu Ka4eCcTBEHHOM aHanNM3e KPUCTaNNorpamMm BbiSIBIEHbI
pasnuyHble TUMbl CTPYKTYP C BKMOYEHUEM MPU3MaTUYECKUX
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Puc. 3.Kpuctannorpamma nauueHToB ¢ apTO3HbIM
CTOMaTUTOM.

Fig. 3. Crystallogram of patients with aphthous stomatitis.

Puc. 4. Kpuctannorpamma nauueHToB | rpynnei yepe3s 10 gHen
OT Havyana ¢apmakoTepanumu.

Fig. 4. Crystallogram of patients of group | 10 days
after the start of pharmacotherapy.

KpucTannos n3orHyton dopmbl. OBHapyxeHbl npuaMaTunye-
CKUWA, (pparMeHTapHbIf, U30THYTbIN, X-00pasHbIi, CKENETHbIN
TUMNbI KPUCTANMOB Ha BCEM none 3peHus. [Npu aTom oTCyT-
CTBOBarIa YeTkasi CTpyKTypuMpOBaHHasi KapTuHa B pesyrnsraTe
HapyLLEeHWs npouecca HopMarnbHOW KpUCTanm3auum.

Mnowaab BHewHen 30HblI cocTaBuna 0,357 + 0,002
MKM, nfowanb npoMexyToyHoun 3oHbl — 0,435 + 0,003
MKM, nnowab ueHTpanbHon 30Hbl — 0,255 + 0,003 MKm.
M3 nonyyeHHbIX AaHHbIX cneayeT, 4YTo nnowafb LeH-
TpasnbHOW 30Hbl CYLLECTBEHHO YMEHbLUEeHa 3a CYeT yBe-
nnYeHnsa nnowazen NPoOMexXyTo4HON 1 nepudepuveckomn
30H. CyllecTBeHHOe yBenuyeHue nnowaan BHELIHEN
30Hbl CBMAETENLCTBYIOT 06 aKTMBHOM BOCManuUTENbHOM
npoLecce B NONOCTH pTa.

Y naumeHTOB | rpynnsbl (TpaguMuMoOHHAsA Tepanus) Yyepes
10 gHen nocrne nevyeHus KpucTannorpammMa npeacraBneHa
[OMOSTHUTENbHBIMUN BKITIOYEHUSIMU, HE XapaKTepHbIMU A5
HOPMbI, OTMeYanocb M3MEHeHue xapakTepa KpuUcTanmnos,
6ecopMeHHbIMM  3NeMEHTaMK, YTO CBUAETENbLCTBYET
O MaToNIoOrM4Yeckon KpucTannusauum pOTOBOW KUAKOCTU
(puc. 4).

KonunyecTBeHHbIN aHanmM3 pacyeTa nnowagen nepude-
pPUYECKON, MPOMEXYTOUYHOW U LIEHTPasribHOW 30H NpeacTaB-
neH B Tabnuue 2.
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Tabnuya 2. CpaBHUTENbHbIW KONWYECTBEHHbIW aHaNN3 KpUCTannorpamMm nNauueHToB, MKM.
Table 2. Comparative quantitative analysis of crystallograms of patients, microns.

Mnowaab nepudcepuyeckon Mnowaab NpoMexyTo4HON Mnowapb LeHTpanbHON
30HbI 30HbI 30HbI
KoHTponb 0,193 + 0,002 0,283 + 0,004* 0,602 + 0,003
[o Havyana neyeHus 0,357 + 0,002** 0,435 + 0,003** 0,255 + 0,003**
| rpynna 0,305 + 0,005* 0,428 + 0,004* 0,236 + 0,009
Il rpynna 0,201 £+ 0,002** 0,310 £ 0,003** 0,575 £+ 0,004**

*

Cmamucmuydeckasi 3Ha4uMoCmb pasnuyuli OmHOCcUMensHo epynmbl KoHmMposs, npu p<0,05.

** Cmamucmuyeckasi 3Ha4yuMocmb pa3uqduli omHocumesibHo rnokazamersisi 00 Hadana neqyeHusi, npu p<0,01.

Tak, nnowaab nepudepnyeckon 3oHbl B | rpynne cy-
LLECTBEHHO HE M3MEHWUII0 CBOE 3Ha4YeHWe U COCTaBuIo
0,305 + 0,005 mkm, BO Il rpynne nmaumeHTOB HaMNpoTUB,
OTMe4YaeTCsi CyLEeCTBEHHOE CTaTUCTMYECKN 3HaA4YMMOe
yMeHbLLEeHMe nnowaan nepudepruyeckon 1 NpoMexyTou-
HOM 30H Ha (QOHe YyBenu4yeHus nnowagu LeHTpanbHOMn
30HbI. [pn 3TOM, OTMEYaeTcs cTaTUCTUYECKasi 3HAYMMOCTb
pasnuynin OTHOCUTENbLHO NOKa3aTensi 40 Havana Tepanuu
(p<0,01). Y naumeHTOB, 3axuBneHne adT KOTOPbIX NMPOXO-
Onno Ha goHe TPaguLMOHHOIO NeveHus, nnowanb LeH-
TpanbHOW 30HbI B 2,6 pa3a MeHbLUEe OTHOCUTENbHO rpymnnbl
340POBbIX NN, NNoLwaib NPOMEXYTOYHOU U nepudepuye-
CKOW 30H COOTBETCTBEHHO Bonblue B 1,5 pasa, 4To xapakTe-
pU3yeT 3aTsKHOE XPOHUYECKOEe BocnanuTenbHoe TeveHne
(p<0,05). MNpn cpaBHEHMM KONUYECTBEHHOTO aHann3a Kpwu-
cTannorpamMmm mMexzay nepBoW 1 BTOPOW rpynnamu criegyet
OTMETUTb, 4TO Nnowiaab nepudeprnyeckon 30Hb! y NauneH-
ToB | rpynnel gocTtoBepHo Bhiwe (1,5 pasa). Y nauneHTos,
B CXEMY FeYeHUs1 KOTOPbIX BKIOYEHbI annnukaumm Kone-
TeKc-rensl, otMeyaTecs CTaTUCTUYECKN 3HAYMMOE YMEHb-
LeHWe Nnowaamn KpaeBow U NEPEXOLHON 30H, YyBENUYEHNE
00BHEKTOB LIEHTPANbHOM 30Hbl, OTCYTCTBMEM XaOTUYHOrO
HanpaBneHus.

OBCYXAOEHUE

OfHMM 13 ManousdyyYeHHbIX W TPYAHO MOAAAKLNXCS
NeYeHnto ABNAETCS XPOHUYECKMI peunanBupyrowmi ad-
To3HbIN cToMaTuT (XPAC). B HacToswee BpeMa neyeHune
XPOHMYECKOTO pPeLMAMBUPYIOLLErO adTO3HOro ctomaTtuta
CBOAMTCSA K CMMMNTOMaTU4eCcKoMy. OTO NMPOOUKTOBaHO OT-
CyTCTBMEM [OKasaTenbHON 6a3bl OTHOCUTENbHO 3TMOMO-
rTn n natoreHesa AaHHOro 3aboneBaHus, 4To ABMseTCA
nNpeaMeToOM MOCTOSAHHBIX Hay4HbIX CMOPOB MHOTMX MCCrie-
posatenen. [lo HacTosero BpemeHn He 6bino paspabo-
TaHo NpuynHHOro rnevyexHms XPAC; BMeCTo 3TOro, MeCTHbIE
M CUCTEMHbIE Npenaparbl CNOMNb3YTCA ANS YMEHbLUIEHUS
6onn n BocnaneHusa. NpoBeAeHHbIV aHanM3 KpucTanno-
rpamMm nauMeHTOB 0 Havyana v Ha ooHe NPOBOAMMOrO fe-
YeHusi MO3BONSAET cAenartb BbIBO4 O HEOOXOAUMOCTM TLUa-
TernbHOro n nogpobHoro cbopa aHamHesa, KNMMHUYECKOro
n nabopaTopHoro o6cnefoBaHns Kaxgoro naymeHTa ¢ ue-
Nbl0 BbIABNEHNS MHAMBUAYaNbHbIX 06LecoMaTnyeckmnx u
MECTHbIX TPUITEPHbIX (DaKTOPOB, N COOTBETCTBYHOLLIEN KOP-
pekunmn obLenpuHaTON Tepanuu. Tak kak, OCHOBbIBasICb Ha
COBpEMEHHbIe NCCneaoBaHus no atmonaToreHesy peuman-
BMpYyloLWero adTo3HOro ctomaTnta, TpUrrepHble akTopbl
B KaXX[IOM OTAENbHOM criyvaun criegyeTt onpefaensitb B VH-
OMBMAYyanbHOM Nopsake, To NoABNsSeTCs HeobXoAUMOCTb B
pa3paboTKke CXxeMbl KOMMIEKCHOro 0bcnefoBaHus.

3akntoyeHune. Y nauMeHToOB BTOpPOW rpynnbl cnycts 10
OHen dapmakoTepanuMu KpucTannorpamMma oTMedvanachb
nogobHo chaumam rpynnsl 340poBbIX Nuy,. Takxe He Bbino
obHapyxeHo Gonbluee KONMMYECTBO KPUCTannoB C Henpa-
BUITBHOM M30OrHYTON (DOPMOW, BO3HMKAOLWNX B pe3ynbraTe
HapyLeHnA npoLecCoB HOPManbHOM KpucTannusauuu.
B nepBon e rpynne HeCMOTps Ha ynydlleHne cutyauuu

dndodoHmusna
— T

OT Hayana papmakoTepanuu.

Fig. 5. Crystallogram of patients of group Il 10 days after the
start of pharmacotherapy.

KpucTannorpamma He COOTBETCTBOBana KapTvHe rpynmbl
KOHTPONS, Npu 3TOM OTMeYanacb CTaTUCTUYECKM LOCTO-
BepHas 3HaunmocTb pasnuunii (npu p<0,05). Peungusumpy-
loLMe A3Bbl B NONOCTM pTa MOTYyT BO3HMKaTb B pesynbrarte
pas3nnyHbIX HECOOTBETCTBYIOLWMX 3TMOMOIMMN U, crnegosa-
TernbHO, MOTYT MPeACTaBnaTb AUarHOCTUYeCKyto npobne-
Mmy. MicTopmnyeckmn, AnarHo3 MHOMMX U3 9TUX COCTOSAHWUIA Bbin
cAenaH, OCHOBbIBAACb TOMbKO Ha KIMHWYECKOW KapTuHe,
nHorga BMmecTte ¢ buoncuen TkaHM. OgHaKo HE B Kaxxgom
cny4yae OyayT npeAcTaBrieHbl TUMNYHbIE KITMHUYECKNE Unu
rmcronorn4yeckne ocobeHHOCTH, CBA3aHHbIE C ONpeaeneH-
HbIM COCTOsiHMEM. JledyeHne MHOrMX M3 3TUX COCTOSHUN
Takxe 6bIno HecneumdnYHbIM, YacTo C y4yacTueMm Heuene-
BbIX MPOTMBOBOCNANNTENbHbLIX UM UMMYHOAENPECCUBHBIX
areHToB. CyLiecTByeT siBHad NOTPEOHOCTb B AaNbHENLLMNX
nccnefoBaHMAX MONEKYNAPHOro atvonatoreHesa 3aTux
COCTOSIHMI, KOTOPbIE AOMXKHbI NO3BOMUTL BbIABUTL Bonee
crneumdunyeckme MonekynsapHoele MulleHn Ans paspabort-
KM [MarHOCTUYECKMX TEeCTOB W TepaneBTUYEeCKOro BMe-
waTtenscTea. Ha ocHOBaHWM MOMyYEHHbIX AaHHbIX MeTofq
KNMHOBMAHOW Aervapartauun, npuMeHsemMbli Ans KpucTarn-
norpadun4eckoro nccnegoBaHns PoTOBON XWUAKOCTM O0b-
E€KTUBHO OTpaxaeT COCTOsiHMe CnM3nCTOoW MOMNoCcTU pTa u
MOXeT NPUMEHSTLCSA B Ka4eCTBE OMNOMHUTENbHOrO HEVH-
Ba3MBHOro MeToAa AMarHoCTUKN BOCNanuTenbHO AeCTPyK-
TUMBHbIX 3aboneBaHun CrnmM3McTOM NONMOCTU pTa, a Takxe
ANS KOppeKkuun nnaHa fnevyeHns n KOHTPOnsa pesynbraTos
NpoBOAMMON Tepanuw.
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OueHKa HeBpoOnoOrn4yecKkoro CTaTyca

Yy OPTOAOHTUYECKNX NALNEHTOB ¢ ANCcPYyHKLen
BVICOYHO-HIMKHEYEeNIOCTHOro CycTaBa
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Pe3lome:
Llenb. OueHWUTb HEBPOJNIOTMYECKUA CTaTyC MauUMEeHTOB C aHOMamnusMU OKKIH03MM U AUCKYHKUMENH BUCOYHO-
HWXXHEYEMCTHOro cycTaBa 0 M Nocne ChiNHT-Tepanuu.
Mamepuanbl u MemoOdsi. Bbino NpoBeAeHO KNMHMYEeCcKoe obcrneaoBaHue, ynbTpa3BykoOBOE MCCNeAOBaHNE U MArHUTHO-
pe3oHaHCHasa aHrmorpadus mMarucTparbHbIX COCYAOB ronosbl U weun 37 naumeHTam B Bo3pacTe oT 18 go 44 net ¢
ONCYHKLMEN BUCOYHO-HUXHEYENIOCTHOrO cycTaBa, 06yCrnoBneHHON aHOManusMm OKKH3nK.
Pe3ynbmamesl. BolgeneHbl CMMNTOMbI: hn3nyeckas cnabocTb, anaTusi, HapyLieHe namaTh, NpobeMbl CO CHOM, CHUXKEHME
cnyxa, KoTopble ABNSATCA Mapkepammn M3MeHeHun kKpoBoobpalleHUs rofloBHOrO MO3ra y OpTO4OHTUYECKUX NAaLNEHTOB C
ONCYHKLMEN BUCOYHO-HMKHEYENMIOCTHOrO cycTtaBa. bbina obHapyxeHa acMMMeTpusi noka3aTerielt CKOpOCTM KpOBOTOKaA
no cpegHMM MO3roBbIM apTepPUsIM NPU HaNMYUM acUMMeTPUM ANaMeTPOB NO3BOHOYHbIX apTepuit. Y 57,69% nauneHToB
OTMeYarnocb Hanuuve nNpuaHakoB BepTeOPOreHHOro BO3AENCTBUSA Ha NMO3BOHOYHbIE apTepuun B MHTpaBepTebpanbHOM
cermeHTe (V2). He ObIno BbIABNEHO 3HAYMMON pasHuLbl B Moka3aTensax reMoAvHaMyKK rofloBHOrO Mo3ara 4o M rnocne
nevyeHns ¢ NPUMEHEHNEM CMNANHT-Tepanuu.
Bbieodbl. Ona adhheKTUBHOIO NeYeHUs OUCHYHKLMM BUCOYHO-HMKHEYEMCTHOrO cyctaBa HeobxoamMM KOMMMEKCHbIN
MeXANCUMNINHAPHbIA Noaxoa.

KniouyeBble cnoBa: D,VIC(byHKLI,Mﬂ BUCOYHO-HUXHEYENIOCTHOro cyCctaBsa, CnyIMHT-Tepanua, ynbrpa3BykoBad oUarHoCTuka
B cTOMaToOsornu, uepe6paanaﬂ remoanHamMuKka.

Ctatbsa noctynuna: 12.01.2022; ncnpaBneHa: 19.02.2022; npuHara: 25.02.2022.
KoHdnUKT MHTepecoB: ABTOpbI AeKNapMpyT OTCYTCTBUE KOH(PNNKTA MHTEPECOB.
BnarogapHocTu: ®nHaHcMpoBaHve U UHOUBUAYanNbHbIE GriarogapHoCTV ANSA AeKNapupoBaHUs OTCYTCTBYHOT.

Ona uutupoBaHua: BenuxaHoea H.P., [OpoGbiwesa H.C., Wynby E.N., BacunbueHko B.B., llapoe M.H.. OueHka
HEBPOMOrMYeckoro cratyca y OPTOAOHTUYECKMX MaUMEHTOB C AUCKHYHKLMEN BUCOYHO-HWXKHEYErNCTHOro cycTaBa.
OHpopoHTUA today. 2022; 20(1):72-78. DOI: 10.36377/1726-7242-2022-20-1-72-78.

Neurological status assessment in orthodontic
patients with temporomandibular joint
dysfunction

© Nasiyat R. Velikhanova', Nailya S. Drobysheva', Evgeniy.l. Shults?, Vladimir V. Vasilchenko?, Mikhail N. Sharov'

"Yevdokimov Moscow State University of Medicine and Dentistry of the Ministry of Healthcare of the Russian Federation,
Moscow, Russia

“Burdenko National Medical Research Center of Neurosurgery of the Ministry of Health of the Russian Federation,
Moscow, Russia

*Helmholtz National Medical Research Center for Eye Diseases of the Ministry of Health of the Russian Federation,

Moscow, Russia
Abstract:

Aim. To assess the neurological status of patients with malocclusion and temporomandibular joint dysfunction before and
after splint therapy.
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Materials and methods. Clinical examination, ultrasound examination and magnetic resonance angiography of the main
head and neck vessels were performed in 37 patients with temporomandibular joint dysfunction caused by malocclusion
aged 18 to 44 years.

Results. Physical weakness, apathy, memory impairment, sleep problems, hearing loss are markers of changes in cerebral
circulation in orthodontic patients with temporomandibular joint dysfunction. The blood flow rate asymmetry along the
medial cerebral arteries was found in the presence of asymmetry in the diameters of the vertebral arteries. 57.69% of
patients showed vertebrogenic effects signs on the vertebral arteries in the intra vertebral segment (V2). There was no
significant difference in the brain hemodynamics parameters before and after treatment with splint therapy.

Conclusions. Effective temporomandibular joint dysfunction treatment requires a comprehensive interdisciplinary approach.
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Keywords: TMD, cerebral flow velocity, transcranial duplex ultrasound of cerebral vessels, duplex ultrasound of extracranial

departments of brachiocephalic vessels.

Received: 12.01.2022; revised: 19.02.2022; accepted: 25.02.2022.

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

Acknowledgments: there are no funding and individual acknowledgments to declare.

For citation: Nasiyat R. Velikhanova, Nailya S. Drobysheva, Evgeniy.l. Shults, Vladimir V. Vasilchenko, Mikhail N. Sharov.
Neurological status assessment in orthodontic patients with temporomandibular joint dysfunction. Endodontics today. 2022;

20(1):72-78. DOI: 10.36377/1726-7242-2022-20-1-72-78.

AKTYANNIbHOCTb

Mo nocnegHUM Hay4YHbIM JaHHBIM, OUCHYHKUNS BUCOY-
HO-HUXHEYEemnCTHOro cyctaBa BcTpeyaetcsa y 25-30% Ha-
cenenus [1].

Hanwnyue pgaHHOM naTtonorum y YyenoBeka 3HaAYMTENbHO
CHM)XaeT Ka4yeCTBO €ro XM3HU 1 ypoBeHb paboTocnocobHo-
CTW. Y TakMx nauueHToB 3a4acTyo HabnogaeTcs BbICOKUI
YPOBEHb TPEBOIM, YTOMMASIEMOCTH, HAapyLLIEeHNe CHa, ronoB-
Hble 60K, roNOBOKPYKEHUS, HEPBO3HOCTb [2-9].

AHanua Hay4HbIX JaHHbIX NOKa3arn, YTo BONPOC O BNUS-
HUWM AMCYHKLMN BUCOYHO-HXKHEYENOCTHOIO CycTaBa Ha
KpoBooOpallleHne rofioBHOro Mo3ra MofHUMMarncs paHee
Kak 0Te4eCTBEHHbIMU, TaK U 3apybexHbIMY aBTOpaMu, Of-
Hako He ObiN n3y4eH, BBMAY TOrO YTO HAXOOUTCS Ha CTbIke
HecKonbkux cgep 3HaHum [10-13].

B nuTepaType ocBelleHbl NULlb KOCBEHHO CBHA3aHHbIE
C HacTosLen TemaTukon ceeaeHmns. laHHas npobnemaTn-
Ka HyXgaeTcs B ee farnbHenwem yrny6rneHHoOM nayvyeHum
[14, 15].

UENb

OueHNTb HEBPONOrMYECKUIA CTaTyC NaLMEHTOB C aHo-
ManuMaMmn OKKM3UN U OUCKHYHKUMENA BUCOYHO-HUXKHEYEe-
MIOCTHOrO cycTaBa C NMOMOLL b NPOBEAEHUS KMUMHUYECKOTO
0CMOTpa, YNbTPa3BYyKOBOrO UCCeJ0OBaHUSA U MAarHUTHO-pe-
30HaHCHOW aHrnorpadmm marucTpanbHbIX COCYA0B rofioB-
HOro moara.

MATEPUAINbI W METO[ObI

Hamwu 6binn otobpaHbl 37 yenosek B Bo3pacTte oT 18 oo
44 neT c AMarHO30oM ANCEHYHKLMN BUCOYHO-HMKHEYETTHOCT-
HOro cycTaBa u xanobamu, XxapakTepHbIMU A5 HEBPOO-
r’MYeCcKMX PacCTPOMNCTB. VI3 HUX 6 YenoBeK — MyX4uHbI, 1 31
YEnoBEeK — XEHLUHBbI.

KnunHuyecknin ocmMoTp, TpaHCKpaHuanbHoe OynrekcHoe
CKaHMpoBaHMe COCYAOB FONOBHOrO MoO3ra, AYMnIieKkCcHoe
CKaHMpoBaHMe 3JKCTpakpaHuanbHbIX OTAenoB Gpaxuoue-
danbHbIX COCYA0B, @ TakKe MarHUTHO-pPe30HaHCHas aHrn-
orpadusi 3KCTpa- U UHTPaKpaHuanbHbIX

apTepuin rofloBHOrO Mo3ra mpoBoAuriacb 0O U nocrne
OPTOAOHTUYECKOTO JIeYEHUA C MNPUMEHEHUEM CMIINHT-
Tepanuu.

KnuHuyeckoe obcnepoBaHne nauynmeHToB ObINIO NpoBe-
[EeHO Mo CTaHgapTHOMY NpOoToKony obcrnenoBaHUs, NPUHSA-
TOoMy Ha kadegpe optogoHTun MIMCY um. A.N. EBgoku-
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MOBa, 1 BKkNto4ano B cebs cbop aHamHesa u xanob naum-
€HTa, OCMOTp Nuua 1 NosiocTu pra.

Hamun 6bin cchopmumpoBaH B BUAE aHKeTbl pAg AOMos-
HUTENbHbBIX BOMPOCOB, MO3BOMAKLMNX BbIABUTL Xanoobl,
XapakTepHble A5 CUMNTOMOKOMINIIeKCa KOMOPOUAHbIX He-
BPOJIOrMYECKMX PacCTPONCTB, @ UMEHHO: ObiBatoT N 'y Bac
rONIOBOKPYXXEHUS, YacTble ronoBHble 6onu, Wym B yLlax,
ecTb Nnn y Bac cHmxeHune cnyxa, npobnemsl CoO 3peHneM,
npobnembl CO CHOM, CITOXXHOCTU C KOHLEHTpauuen BHMMa-
HUS, NOBbILIEHHAsH YTOMMSIEMOCTb NpY YMCTBEHHOMW pabo-
Te, yXyAleHne namaTu, cunbHas duaundeckas cnabocTb,
anaTtus, YacTble nepenagbl HaCTPOEHUs, pasfpaxuTernb-
HOCTb?

Takxe naumeHTam ObiNo NPeanoXeHo onucaTb WMHTEH-
CMBHOCTb 60nn B 06nacT BUCOYHO-HUXKHEYENMOCTHOMO Cy-
cTaBa no Bu3yanbHou aHanoroson wkane (BALI) ot 0 go 10
6annos, cornacHo KoTopol 3Ha4yeHne 0 COOTBETCTBYET OT-
CyTCTBUIO 6ONeBbIX oLlyLleHui, a 10 — HeBbIHOCUMON Gonu.

B pamkax knuHmyeckoro obcnegoBaHus Hamu Obina
npoBedeHa OLEHKa COCTOSIHUS BUCOYHO-HUXHEYEMCT-
HOro cyctaBa Mo COKpaleHHOMY «[amByprckomy» TecTy 1
kapTe 6onn MapuaHo Pokabapgo.

«Fambyprckun» TecT BknovaeT B cebsa cneayowme Bo-
NpoCbl: aCUMMETPUYHO N OTKPbIBAHUE pTa, OTKpbiBaHME
pTa pe3ko orpaHU4YeHHOe Unu CnuwKkomM 6onblloe, onpeae-
NSTCA N BHYTPUCYCTaBHbIE LUYMbl, aCUHXPOHEH NN OK-
KITHO3UOHHBIN 3BYK, 6Hone3HeHHa Ny nanbnauns xesaTenb-
HbIX MbILWL, TPABMaTU4YHA M SKCLUEHTPUYEeCcKas OKKIT03us
3y6oB?

OueHkKa pe3ynbTaToB OCHOBbLIBAETCS HA CYMMUPOBaHUN
NONOXNUTENbHbBIX OTBETOB, 3 1 Goree NOMNOXUTENbHbIX OT-
BETOB CBUAETENbCTBYIOT O BO3MOXHOM Hanuyum y obcrne-
OyeMbIX NMauNeHTOB ANCKHYHKUNN BUCOYHO-HUKHEYETTHOCT-
Horo cycTaBa.

Kapta 6onv MapuaHo Pokabago 6bina ucnonb3oBaHa
HaMu Npv NpoBedeHMM nanbnauum B obnactu BMCOYHO-
HWXXHEYEerCTHOro cyctaBa. B gaHHOM kapTe onucaHbl 8
Oonewn, KOTOpble COOTBETCTBYIOT UCCeayeMbIM aHaTOMM-
yeckum 3oHam (puc. 1), a Takxe UHTepnpeTaLms NnomnyyeH-
HOWM MHpopmaumm B pesynbTaTe NPOBEAEHHOW Nanbnaymm.

YnbTpa3ByKoBOE MCCMNeA0BaHNe COCY0B ronoBbl U LWen
6b110 BbINONHEHO BceM 37 nauneHTam Ha 6a3e otaena ynb-
Tpas3BykoBbIX nccnegoanunm Orey «HMWL I'b um. lenb-
mronbua» MuHagpasa Poccuun. ObcnenoBaHve BkYano
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B cebs NpoBeAeHne TpaHCKpaHnanbHOro AynrnekCcHOro cka-
HMPOBaHUSA COCY[AOB rONIOBHOrO MO3ra, a Takxe Oynrekc-
HOe CKaHMpOBaHWe 3KCTpakpaHnanbHbIX OTAEN0OB 6Gpaxmo-
uedanbHbIX COCYA0B NPU NOMOLLM MHOFOMYHKLUOHANBHON
ynbTpa3BykoBow gnarHoctuyeckon cuctemol VOLUSON E8
(GE Healthcare, gatunk GE 11L-D Linear Probe, cekTopHbI
natunk 3Sp-D) (CLLUA).

[aHHbIAN MeTOA Ha CerofHslWHWIA OeHb BOCTpeboBaH
3a cYyeT CBOEWN BbICOKON MHGOPMaTUBHOCTM, Ge3onacHo-
CTW, HEMHBA3UBHOCTW M LOCTYMNHOCTU NMPOBEAEHNS, B TOM
yucne, Npy AMHaMU4YecKoM KOHTporne. B xofge npoBeaeHus
OYNIEeKCHOro ynbTpa3ByKOBOro MccrnefoBaHus onpenens-
NUCb KOMNMYECTBEHHbIE UM KAYeCTBEHHbIE XapaKTEePUCTUKN
KpPOBOTOKa B OOLUMX COHHbIX, BHYTPEHHUX COHHBbIX, HapyX-
HbIX COHHbIX M NMO3BOHOYHbIX apTepusix, B apTepusax Bun-
nu3neBa Kkpyra (CpeAHUX MO3roBbIX, NePeaHNX MO3rOBbIX U
3a[HMX MO3roBbIX apTepusx), a Takxe B BeHax PoseHTans
M NPsSIMOM CUHYCE ronoBHOro mosra. Bo Bpemsa uccnepo-
BaHMWS NauMeHTbl BbINONHANM PyHKLMOHanNbHY Npoby Ans
OLIEHKN U3MEHEHNs nokasaTerien KpoBoToKa Mpw onycka-
HUW HUXKHEW YeniocTu.

Bbinu y4TeHbl cnepyowme napaMeTpbl: CUCTONNYEcKas
CKOPOCTb KpoBOTOKa (Vps), KOHe4yHasd [uacrtonuyeckas
ckopocTb kpoBoToka (Ved), nHagekc nynocaumm (Pl) n yc-
pefHeHHas No BpeMeHU MakcumarnbHas CKOpOCTb KPOBO-
Toka (TAMX). YnbTpa3BykoBoe AyMNIieKCHOE UccrnegoBaHne
3KCTpakpaHnanbHbIX OTAEN0B 6paxmoLledanbHbIX COCyA0B
NMo3BONSEeT OLEHNTb aHAaTOMUYECKUIA XOA, U AuaMeTp apTe-
pui KapoTugHoro u BeptebpobasnnsgpHoro 6accenHoB, a
Takxe nokasatenv remogMHaMuKn B HUX.

MarHuTHo-pe3oHaHcHas aHrmorpadus akCTpa- 1 UHTpa-
KpaHuarnbHbIX apTepuil rofloBHOro Mo3ra npoBoAunach Ha
6a3e oToeneHns peHTreHOBCKUX U paguon30TOMHbIX Me-
TogoB anarHoctukn ®ray «HMWLL Heripoxmnpyprum nm. ak.
H.H. BypaeHko» MwuH3gpaBa Poccum ¢ MCnonb30BaHUEM
MarHUTHO-PEe30HAaHCHOro ToMorpada C Hanps>KeHHOCTbIO
marHuTtHoro nons 3,0 Tecna.

lMpoTokon npoBeAeHVUs MarHUTHO-PE30HAHCHOW aHru-
orpaduy CoCTosn U3 aHaToMU4Yeckux nsobpaxeHuin B pe-
*unmax 3D-SPGR (BbinonHsanacb B akcuarnbHOW NIOCKOCTH
C nocrefylwmum nocTpoeHmem pedopmaTHbIX n3obpaxe-
HUM B carMTTanbHOW 1 OpOHTanbHOM nnockocTsax) u T1 ¢
TEXHUKOW cynpeccum xmnposon TkaHu (FatSat) Bo dpoH-
TanbHoOW npoekuun. ObcnegoBaHMe MarucTpanbHbIX CO-
Cy[OB LLEN 1 roNoBbl U UX BETBEN NPOBOAUIIOCH B PEXMME
BPEMSI-NPONETHON MarHUTHO-PE30HAHCHOW aHrnorpadumn

Puc. 1. Cxema aHaTOMM4YeCKUX CTPYKTYp U 30H Nanbnayum
no kapte 6onu MapuaHo Pokabapgo: 1 - nepeaHe-HUXHAA
CMHOBMUS; 2 - NnepeAHe-BEPXHAN CUHOBMSA; 3 — GoKoBas
KonnartepanbHasi cBA3Ka; 4 — BACOYHO-HUKHEYeNCcTHas
CBfi3Ka; 5 — 3aAHe-HNXKHAS CUHOBUSA; 6 — 3aAHe-BepPXHASA
CMHOBMS; 7 — GUNamMMHapHas 30Ha; 8 — 3afMCKOBbIE TKaHU.

Fig. 1. Mariano Rocabado's pain map: 1 - anterior-inferior
synovium; 2 - anterior-superior synovium; 3 - lateral
collateral ligament; 4 — temporomandibular ligament;

5 - posterior-inferior synovium; 6 - posterior-superior
synovium; 7 — bilaminar zone; 8 — posterior tissues.

dndodoHmusna
— T
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BblcOKoro paspeweHnus — 3D-ToF HR (Time of Flight, High
Resolution). [Ina konn4yecTBEHHOW OLEHKN MO3roBOro Kpo-
BOTOKa ucnonb3oBanack 6eckoHTakTHas ASL-nepdysus.

Mo pesynbraTtam NpoBeAEHHOr0 WMCCMNEAOBaHUSA HEKO-
TOPbIM NauMeHTam Gbina pekoMeHAoBaHa NMOBTOPHAas KOH-
cynbTauums Bpava-HeBponora.

Cratuctnyeckas obpaboTka OaHHbIX Mpov3BedeHa C
UCNonb30BaHNEM CTaTUCTMYECKOro naketa Bepcun IBM
SPSS Statistic 24.0.

[na BbISBNeHUA HeABHbIX 0006LakLWwmx XxapakTepu-
CTVK OpraHM3auuoHHOW CTPYKTYPbl aHKETbl 340POBbs ANs
naumMeHToB 6biN NpoBedeH (hakTOPHbIA aHann3 MeToAoM
rMaBHbIX KOMMOHEHT C UCMOMb30BaHWEM MaTPUYHOrO Bpa-
weHmnsa Bapymakc n ncnelitaHnsiMy cpepruyeckummn Tectamm
BapTtnetTta n tectom npurogHoctn KMO (Karisepa — Melii-
epa — OnkuHa).

PE3YINbTAThI

Mo pesynbratam cbopa aHamHe3sa, 100 % onpoLueHHbIX
NauMeHToB C ANCHYHKUMEN BUCOYHO-HMKHEYENIOCTHOro
cycTaBa NpeabsiBNSANM xanobbl, xapakTepHble A4S HEBPO-
NOTrMYeCcKUX HapyLlleHWn, a UMEHHO Ha TOMOBOKPYXEHUs
(70,59 %), yacTble ronosHble 6onu (64,7 %), Wym B ywax
(64,7 %), cHmxeHune cnyxa (35,29 %), npobnembl CO 3peHu-
eMm (35,29 %) n cHom (41,18 %), CNOXHOCTM C KOHUEHTpaum-
en BHMMaHusa (41,18 %), NOBLILLEHHYI0 YTOMNIAEMOCTb Npwn
yMCTBeHHOU paboTe (76,47 %), HapyweHne namsTtu (52,94
%), cunbHyto usn-yeckyto cnaboctb, anatuo (70,59 %),
a Takxe JacTble nepenabl HACTPOEHWS 1 pa3fpaxuTenb-
HOCTb (47,06 %).

Mo pesynbTaTam cTaTMCTUYECKOrO aHannsa mepa Bbl6o-
poyHon agekBaTHocTu Kainsepa-Menepa pasHa 0,53, uto
6onbwe 0,5. 3TO roBOpPUT O MPUrOAHOCTU KOPPENSALMOH-
HOM MaTpuubl U BbIGOPOYHOW afeKBAaTHOCTU OaHHbIX Ans
dakTopHOro aHanusa. 3HayeHuns Tecta bapTnertTa paBHbl
90,897 npn p = 0,002 < 0,01 > 0,001, a 3Ha4WT, AaHHbIE
(haKkTOPHOro aHanu3a NpPUrofHbl ANs MHTepnpeTaumm.

Tabrnuya 1. MaTpuua noBepHYTbIX KOMNOHEHT
no metoay Bapumakc.

Table 1. Matrix of rotated components
with the Varimax method.

KomMnoHeHTa

XKano6bl 1 2 3 2
g;‘;g:f:‘bf’;‘fa":;ic"a” 0,887 | -0,182 | -0,090 0,022
lonoBokpyxeHus 0,874 | -0,083 | 0,149 | -0,322
HapyLwenns namatu 0,847 | 0,331 | -0,249 | 0,011
Qgg’fgﬂ:ﬂf CHOM, | 0,752 | 0,392 | -0,085 | 0,143
CHwukeHMe criyxa -0,038 | 0,803 | -0,002 | -0,119
f;am*;%c;:lfm":ﬁ;‘:“' 0,110 | 0,781 | -0,163 | 0,137
YacTble nepenagpl
HacTpoeHus, pasgpa- 0,571 | 0,593 | 0,144 | 0,350
XUTENbHOCTb
LLym B ywax -0,010 | -0,094 | 0,797 | 0,112
MoBbileHHas yTomnsie-
MocTb npu ymctBeHHon | 0,508 | 0,146 | -0,713 | 0,157
pabote
Yacrtble ronosHble 6onn| 0,550 | 0,487 | 0,585 | -0,250
[Mpobnemsl co 3pennem | -0,062 | 0,043 | -0,013 | 0,968

Memo?d ebideneHusi: AHanu3 MemoOOoM 21a8HbIX KOMMIOHEHM.
Memod epaweHusi: Bapumakc ¢ Hopmanu3sayuel Kalizepa.
a. BpaweHue cownocsk 3a 6 umepauyud.

Tom 20, N° 1/2022



B nomowb npakTudeckomy Bpauy / To help a practitioner

Mo metoay Bapumakc Hamu Obino BblaeneHo 4 dak-
TOopa cymmMapHo obbscHsawowmx 78,77% Bcel ancnepcum.
MepBbIn dakTop, obbsAcHaWMIn 37,83% BCcen gucnepcum
BKNtoyaeT B cebs cnepylolume NyHKTbl aHKeTbl C Makcu-
MarnbHbIMW (PaKTOPHLIMU Harpy3kamu: cunbHas duande-
ckas cnabocTtb, anatua (R = 0,89), ronoBokpyxeHus (R =
0,87), HapyweHusa namatm (R = 0,85). Btopon daktop
obbsacHseT 17,57% Bcen gucnepcun n BKoYaeT B cebs:
cHmxeHune cnyxa (R = 0,8) n CnoXHOCTU C KOHLEHTpaUunen
BHUMaHus (R 0,78). Tpetnn cakTop — 13,4% Oucnep-
cum — wym B ywax (R = 0,97). YetBepTbinn haktop — 9,9% —
npo6rnemsl co 3peHnem (R = 0,78).

dakTnyeckm aTto o3HadvaeT, 4Tto no4vtn 80% cnyvaes
006bACHSAT 4 hbakTopa ¢ NnepeyncrieHHbIM Habopom xanob
OT nauuneHToB (Tabn. 1).

B pesynbraTte oueHkn 60nu npu nanbnauun mbilwy vye-
MNIOCTHO-NMLEBON 06racT no Bu3yaribHO-aHaroroBowu
wkane (BALL) no neyeHus 6bino nony4yeHo cpefHee 3Have-
Hune 8,14, kKOTOpoe COOTBETCTBYET MakCMMasribHO BO3MOX-
Hon 6onu no BALLL. Nocne nevyeHns nauneHToB ¢ NPUMeEHe-
HWEeM CMMMHT-Tepanun SaHHbIN nokasaTternb cHu3uncs o 0.

CornacHo pesynbstatam «lambyprckoro» Tecta, 4o neve-
Husa y 90,91 % naumeHTOB HabnogaeTca aCUMMETPUYHOE
OTKpbIBaHWE pTa, OrpaHNYeHHOE UM Ype3MepHOe OTKPbI-
BaHue pTa 3apernctpupoBaHo y 81,82 % naumuenTtos, y 100
% nauMeHTOB OMNpPeaensitoTCs BHYTPUCYCTaBHbIE LUYMbI,
ACMHXPOHHbIV OKKITO'3MOHHBIN 3BYK, OONE3HEHHOCTb Nnpu
nanbnauun xeeaTeNbHbIX MbILL, a TakXe TpaBMaTU4Has
3KCLUEHTpUYecKas OKKN3ns 3y0os.

[Mocne npoBefeHHOro neveHns no pesyneratam «lfam-
Oyprckoro» Tecta Takme CUMNTOMbI, Kak aCMMETPUYHOE,
OrpaHU4yeHHoOe WM Ype3mMepHoe OTKpbiBaHWE pTa, acuH-
XPOHHbIA OKKITHO3UOHHBIN 3BYK, 6ONE3HEHHOCTb Npu Nanb-
naumm XeBaTeNbHbIX MbIlL, OTCYTCTBYIOT. B cBOK ove-
pefb, BHYTPMTCyCTaBHbIE LWYMbl U TPaBMaTUYHAs SKCLIEH-
Tpuyeckasl OKkM3umsa 3y60oB COXpaHSOTCA Nocne nevyeHus
C NPUMEHEHMEM CMIIMHT-TEPaNUN.

Mo pe3ynbraTtam nanbnaunyM BUCOHHO-HMKHEYETTIOCTHO-
ro cycrasa no kapte 6onv MapuaHo Pokabago 6bino Bbi-
SIBMEHO, 4To Y 44,45 % nauMeHTOB AnarHocTmpyetcs 6onb
BO BCeX 8 30Hax nanbnauum ¢ NnpaBon CTOPOHbI, a 'y 55,56
% — c neson. [laHHas pasHuLa B NokasaTensax cBA3aHa C
pasnuunemM BbIPaXXEHHOCTU aHaTOMWYECKUX U (PYHKLMO-
HanbHbIX HAPYLUEHNIN BUCOYHO-HMXXHEYENIOCTHOrO CycTaBa
C NpaBoW 1 NeBoW CTOPOH. B cBot oyepenb, 6onu Ne 1 n
Ne 2 6binn anarHoctupoBaHbl Y 100 % naumeHTOB C Auc-
byHKUMEN BUCOYHO-HMKHEYENIOCTHOTO cycTaBa ¢ o6eunx
cTtopoH. bonb Ne 3 6bina BoisiBneHa y 88,89 % c npasou
cTopoHsbl, y 100 % — ¢ nesow. Bonn Ne 4 n Ne 5 otmevanuce
y 66,67 % nauneHToB cnpasa uy 100 % — cnesa. bonu Ne
6 1 Ne 7 6binm 3apernctpupoBaHbl y 66,67 % naumeHToB C
npaBoW CTOpoHbI, ¥y 88,89 % — c neson.

/3

[Mocne npoBefeHHOro NeYeHns ¢ NPUMEHEHNEM CNITMHT-
Tepanuu npu nanbnauuu no kapte 6onu MapuaHo Poka-
0afo y nauneHToB HabnwgaeTcs coxpaHeHne Gonei Ne 3
n Ne 4: B 45,46 % cnyvaeB cnpaBa v B 36,37 % cnyyaeB —
cnesa.

B xone TpaHcKkpaHuanbHOro ynbTpa3ByKOBOro OymneKc-
HOro nccnegoBaHUsA COCyAOB rOIOBHOro Mosra Obino 3a-
perncTpupoBaHo: CKOPOCTb KPOBOTOKA [0 fleyeHus B
cpegHeln MO3roBou apTepumn cnesa coctasuna 123,17 cm/
cek, cnpaBa — 119,74 cm/cek, npn Hopme 80—-130 cm/cek, B
nepenHern mosrosow aptepum cneesa — 90,65 cm/cek, cnpa-
Ba — 91,09 cm/cek, npu Hopme 50—100 cm/cek, B 3agHen
MO3roBoV apTepun cnesa — 65,43 cm/cek, cnpaBa — 64,78
cm/cek, BO BHYTPEHHEeN COHHOM apTepun cnesa — 77,61 cm/
cek, cnpaea — 76,74 cm/cek, npu Hopme 40-80 cm/cek, B no-
3BOHOYHOW apTepun cnesa — 64,13 cm/cek, cnpasa — 58,70
cm/cek, npy Hopme 32—60 cm/cek. B BeHe PoseHTans cko-
pOCTb KpOBOTOKA crieBa cocTtasuna 15,39 cm/cek, cnpasa —
15,09 cm/cek, npyu Hopme 11-18 cm/cek. B npsimom cuHyce
CKOpPOCTb KpoBOTOKa — 37,22 cm/cek npu Hopme 14—-30 cm/
cek (Tabn. 2).

CKOpOCTb KPOBOTOKA MOCIIE NeYeHNs B CpeaHen MO3ro-
BOW apTepumn crnesa cocTaBuna 123,25 cwm/cek, cnpaBa —
119,5 cm/cek, npu Hopme 80-130 cm/cek, B nepeaHen Mo3-
roBon aptepum cnesa — 92,5 cm/cek, cnpasa — 92,5 cm/cex,
npu Hopme 50-100 cm/cek, B 3agHEN MO3roBoOWN apTepuu
cnesa — 61,25 cm/cek, cnpaBa — 60,2 cm/cek, BO BHYTPEH-
Heln COHHOW apTepuun cnesa — 77,5 cm/cek, cnpaBa — 77,5
cm/cek, npyu Hopme 40—80 cm/cek. B no3BoHOYHOM apTepumn
cnesa — 62,09 cm/cek, cnpaBa — 56,25 cm/cek, npu Hop-
me 32—-60 cm/cek. B BeHe Po3eHTans ckopoCTb KPOBOTOKA
cnesa coctaBuna 16,25 cwm/cek, cnpaBa — 16,25 cm/cek,
npu Hopme 11-18 cm/cek. B npsiMom CrHyCce CKOpPOCTb Kpo-
BoTOKa — 32,5 cm/cek npu Hopme 14—30 cm/cek (Tabn. 2).

CornacHo pesynbsTatam, NnoflyYeHHbIM B Xo4e AynreKkc-
HOrO CKaHMpPOBaHWUSA 3KCTPakpaHWanbHbIX OTAENOB Gpaxu-
ouedanbHbIX COCYA0B A0 NeYeHnst ouameTp feBoi No3Bo-
HOYHOW apTepuu coctasnseT 3,42 MM, guameTp npaBown
NO3BOHOYHOW apTtepun — 2,94 mMm. JlMHeHas CKOpOCTb
KPOBOTOKa B NIEBOW MO3BOHOYHOM apTepun — 57,6 cm/cek, B
npaBov NO3BOHOYHON apTepun — 49,2 MMm/Cek.

Mocne nevyeHnsa guameTp NeBON NO3BOHOYHOW apTepun
cocTaBnset 3,42 MM, AnameTp npaBon MO3BOHOYHOW ap-
Tepun — 2,94 mm. JInHerHasa CKOpPOCTb KPOBOTOKA B N1IeBOM
No3BOHOYHOM apTepun — 58,75 cm/cek, B NnpaBow NO3BOHOY-
How apTepuun — 50, 2 mm/cek. Y 57,69% nauneHToB oTMe-
Yanocbh Hanu4ne KOCBEHHbIX NMPU3HaKOB BepTeOpPOreHHoro
BO3JENCTBMSA Ha MO3BOHOYHbIE apTepuu B WHTpaBepTe-
O6panbHom cermeHTe (V2) (tabn. 3).

B xone npoBeaeHMs MarHMTHO-pPEe30HAHCHOW aHrnorpa-
dun n ASL-nepdysmm Hamm Gbino oueHeHo 15 30H gnga
npaBoro 1 NeBoro nonyLapun, a umeHHo: A1 (oTpesok oT

Tabrnuya 2. Pe3ynbtaThl TPAaHCKPAHMaNbLHOTO AYNNEKCHOr0 CKaHUPOBaHUA COCYAOB FONIOBHOrO MO3ra A0 U NOCHE NIeYeHUs.
Table 2. Results of brain vessels transcranial duplex scanning before and after treatment.

Fny6uHa Cucronuyeckasi CKOpoCTb KpOBOTOKa (cm/c)

HasBaHue apTepumn nox::uu, - Do = el - Mocne = %

CpenHssi mosroBasi aptepusi, M1 56-60 123,17 119,74 80-130 123,25 119,50 n<15

MepenHsis mo3roBas apTepusi, A1 65-70 90,65 91,09 50-100 92,50 92,50 n <30
3aaHas Mo3roBas apTepust - 65,43 64,78 - 61,25 60,20 -
BHyTpeHHss coHHas apTepus 60 77,61 76,74 40-80 77,50 77,50 -
[Mo3BOHOYHas apTepus 60 64,13 58,70 32-60 62,09 56,25 -
BeHa PoseHTtans 65 15,39 15,09 11-18 16,25 16,25 -
Mpsimoit cuHyc 55 37,22 14-30 32,50 -

(]
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Ondypkaunm BHYTPEHHEN COHHOW apTepun OO0 NepeaHen
COeAVHUTENBHOWN apTepun, NPOKCUManbHbIN CErMEeHT ne-
penHei mo3rosow aptepumn); M1 (oTpesok oT Gudypkaumum
BHYTPEHHEN COHHOW apTepum OO0 Oudypkaumm cpegHen
MO3roBoui apTepun); M2 (oTpe3ok oT budypkaunm cpegHen
MO3roBOW apTepun 4O LMPKyNnspHON 60po3abl OCTPOBKA);
M3 (oTpe3ok cpeaHei MO3roBO apTepPUM OT LIMPKYIISIPHOM
60po3abl A0 BbIXOAA W3 CUMbBMEBOWN LUENU Ha MNOBEpPX-
HocTb); P1 (oTpe3ok oT 6udypkaumm ornbatoLleit aptepum
0O 3aHen COoeaWHWUTENbHOW apTepun, MPOKCUManbHbIV
cerMeHT 3agHen moasroBou aptepumn); N. caudatus (xBo-
ctatoe sapo); Putamen (ckopniyna); Talamus (Tanamyc);
A2 (nepepHasa mMosroBas apTepus OT NepefHen coefuHu-
TEeNbHOW apTepuu A0 Kanne3oMapruHanbHOW apTepun);
M4 (kopkoBble BeTBU cpefHel Mo3roBow aptepun); M5, M6
(oucTtanbHble oTAenNbl cpeaHer Mo3roBon apTepum); P2 (oT-
pes3okK OT 3aAHel CoeaMHUTENbHON apTepun A0 3a4HeN no-
BEPXHOCTU cpegHero moara); Hemisphere (nonywapus ro-
nosHoro mo3ra), WM (6enoe BeLecTBO rofiloBHOro Mo3ra).

Mo pesdynsratam ASL-nepdy3nn B nporpamme ASPECTS
nokasaTenu 40 1 Nocre ChnivMHT-Tepanuyi He UMeT 3HaYun-
MOW pasHuubl (Tabn. 4).

OBCYXAEHUE

B pesynbrate ctaTUCTUYECKOro aHanmsa noslyyYeHHbIX
[aHHbIX B X0[e aHKeTUPOoBaHWs NauneHToB 6binu Bolaene-
Hbl CUMMTOMbI: hbusnyeckas cnabocTb, anaTus, HapyLle-

Tabruya 3. Pe3ynbTaTbl AYNNEKCHOTO CKAaHMPOBaHUA
3KCTpaKpaHManbHbIX 0TAENOB 6paxuouedanbHbIX COCYA0B
A0 U nocre NevyeHus.

Table 3. Results of extracranial sections of brachiocephalic
vessels duplex scanning before and after treatment.

HWe namsATn, Npobnembl CO CHOM, CHUXEHME Cryxa, KOTo-
pble ABNATCSH Mapkepamn M3MeHeHuIn KpoBoobpalleHus
rOfIOBHOrO MO3ra y OpPTOAOHTMYECKUX MaUMEHTOB C AMUC-
yHKLMEN BUCOYHO-HUKHEYEMCTHOrO cycTaBsa.

Mo pesynstatam «fambyprckoro» Tecta cpegHee 3Have-
HWe nocne nevyeHus coctaBuno 2 6anna n3 6 BO3MOXHbIX.
[aHHbI nokasaTenb MeHblle 3 6annoB, YTO CBUAETENb-
ctByeT 06 adpdekTMBHOCTM nogobpaHHOro meToda nedve-
HW1s ons obcnegyemow rpynnbel NauMeHToB.

Mocne npoBefeHHOro NeYeHUst C MPUMEHEHNEM CIITUHT-
Tepanuu npu nanbnauuu no kapte 6onu MapuaHo Poka-
6ano y nauneHToB Habnogaetcsa coxpaHeHne 6onen Ne 3
n Ne 4: B 45,46 % cnyyaeB cnpaBa u B 36,37 % cny4aeB —
cneBa. lMogobHoe pacnpegeneHve pesynbTaToB Mnocrne
CMMVHT-TEPaNUN Mbl CBSI3bITBaeM C HeobpaTUMbIMU U3Me-
HEHVUSIMM CBSI30YHOrO annaparta npu AUCGYHKUUM BUCOY-
HO-HMXXHEYENIOCTHOro cycTaBa.

Mo pe3ynbratam TpaHCKpaHUanbLHOro AynnekCcHoro cka-
HUPOBaHUS, AYNIEKCHOIO CKaHMPOBaHMNS 3KCTPakpaHuanb-
HbIX OoTAenoB OpaxuouedarnbHbiX COCyAOB, a Takxke mar-
HUTHO-PE30HAHCHOW aHrMorpaduy aKcTpa-  MHTpakpaHu-
anbHbIX apTepuii rofIOBHOrO MO3ra MOoSfyYeHHble AaHHble
He MMEeIT 3HAYMMOM pasHULbl 40 M NOCHE NeYeHNs C npu-
MEHEHWEM CMMUHT-TEpanuu.

Bbina obHapyxeHa acumMeTpusi nokasaTerne CKopocTu
KpOBOTOKa MO CPEAHNM MO3rOBbIM apTePUSM NpU HanNnynum
acMMMeTpUN AnamMmeTpOB MO3BOHOYHbBIX apTepPU.

Y 57,69% nauneHToB OTMEeYanocb HanuymMe npu3Hakos
BepTeObpPOreHHOro BO3AenCTBMS Ha NO3BOHOYHbIE apTepun
B UHTpaBepTebpanbHom cermeHTte (V2), 4To MOXeT GbITb
00yCcnoBNeHo BbIHYXAEHHbIM MOMOXEHWEM TOMOBbI Npwu
aHoOMarnusax OKKM3uK, U Kak crneacTBUE — U3BMEHEHVEM MO-
NOXEHUS LWEWHbIX MO3BOHKOB.

. | Duamerp, JvHeliHasa ckopocTe CTouT TakXe OTMETUTb, YTO y obcrneayembliX NauMeHToB
Hassahue apTepuit — KpoBOTOKa, CM/C Bbifia 3aperucTpMpPOBaHa MOBbILLIEHHAS CKOPOCTb KPOBOTO-
Ao Mocne Ka B NPSAMOM CMHYCE rOflOBHOro Mo3ra. [JaHHbIn akTop B
Nesas noseoHouHas 3,42 57,60 58,75 coyeTaHum ¢ xanobamu, npeabsaBnaemMbIMY NaLnMeHTamu,
aprepusa a UMeHHo, *anobamn Ha ronoBHy0 60Mb, FONOBOKPYXe-
Mpasas noseoHouHas 2,94 49,20 50,20 HUe, WyM B yLUaX, PacCTPOMCTBO NamsaTH, HapyLLIEHWE CHa,
ARIEPN NOSIBNEHVE TPEBOTY, COFNACHO HayUYHbIM [aHHbIM, SIBMSHOT-
Tabrnuya 4. Pesynbtatbl ASL-nepchy3nu B nporpamme ASPECTS pgo n nocne cnnuHT-Tepanuu.
Table 4. ASL perfusion in the ASPECTS program results before and after splint therapy.
CnpaBa CneBa
Do Mocne Oo Mocne
MapameTpbl
M, Mn /100 r M, Mn /100 r M, Mn /100 r M, Mn /100 r
| MyH e [ MyH e [ MyH e | MyH e

A1 69,84 10,65 66,27 8,24 69,27 8,47 66,78 9,54

M1 52,47 10,87 54,52 7,65 58,76 8,91 59,12 8,87

M2 62,73 7,01 62,26 5,34 63,26 9,33 62,35 6,21

M3 58,97 9,46 57,78 5,78 58,78 8,94 57,85 7,54

P1 63,27 10,37 65,03 6,12 68,33 8,97 69,22 8,45

N. caudatus 61,91 10,09 64,52 9,32 64,35 10,05 67,12 10,91

Putamen 47,55 4,86 46,81 5,25 46,54 7,64 45,12 7,45

Talamus 56,81 10,66 57,03 9,29 56,64 12,10 56,85 7,76

A2 69,03 11,32 68,16 8,32 72,12 9,99 70,71 11,43

M4 47,57 9,66 47,73 5,53 58,85 7,46 59,03 3,76

M5 53,52 6,04 54,90 8,77 57,22 7,85 58,71 6,32

M6 57,16 9,46 58,56 4,65 55,71 8,69 56,85 6,05

P2 63,53 9,90 62,27 8,81 69,71 9,13 68,22 7,22

Hemisphere 47,56 5,26 48,53 4,87 48,51 6,08 49,33 6,45

WM 22,90 3,59 22,73 6,43 22,20 4,04 22,97 5,98

*u — cpedHee 3HayeHue
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CA HavyalnbHbIMU NPOABNIEHNAMN HEOAOCTATOYHOCTU KPOBOC-
HabXXeHNs roONOBHOMO MO3ra.

BbIBOAbl

Pe3ynbraTthl HacTosiLero nccrnefoBaHus noaTBepxaa-
10T BaXXHOCTb MEXAUCUUMNIIMHAPHOIO noaxona B NevyeHun
OPTOAOHTUYECKUX MALMEHTOB C AUCHYHKUMEN BUCOYHO-
HWXXHEYEIICTHOro cycTaBa U HapylleHUsiMU HEBPOSOru-
yeckoro cratyca. lMonyveHHble faHHble NO3BOMSIOT pe-
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BbicBO6OXKAeHe NOHOB HUKenA

N3 MeTaJjuyinyeCKnx HUKeJIib-TUTaHOBbIX AYyr
B POTOBYIO NOJIOCTb B nepunog opToaoOHTNYECKOro
neyeHumA

© Anmacpu P, Kocblpea T.O.,, CkanbHbit A.A,, Katoex ., Abakenus K, buptokos A.C., KamraHr B.H.

DepepanbHoe rocyfapcTBeHHOe aBTOHOMHOe 00pa3oBaTeNibHoe yupexeHve BbiCliero 06pa3oBaHus
«Poccuincknin yHmeepcuTeT Apyx0bl Hapoaos» (PYH), Mockea, Poccus

Pe3stome:

Huvikenb-TuTaHoBbIE AYTYN LUMPOKO NPUMEHSAOTCS B OPTOLOHTUYECKMX NPUCMOCOBNEHNAX Npu KoppeKkuun 3yb6o4entoCTHbIX
aHomanui. B nutepaType roBopuTCS 0 BNMAHUN Cpeabl MOMNOCTU pTa Ha OPTOAOHTMYECKME AYTU1, MMeloLwme B cocTaBe
Hukenb (Ni), KOTopas Bbi3biBaeT KOPPO3MIO OYT C BblAENEHNEM NOHOB HUKENS B POTOBYHO XKMAKOCTb MAaLMeEHTa, YTO NpuBOaAUT
K monajaHuio HUKensa B opraHnam. Ecnv cogepxaHne HMKeNsi B opraHu3me npeBsbillaeT onpeferneHHblie Nponopummn, oH
cuMTaeTcs onacHbIM ANS 340POBbsS U MOXET Bbl3BaTb HEraTUBHOE BIIUSIHWE HA OpraHn3M nauueHTa.

Llenb. B paHHon paboTe u3yvanacb runoTtesa: npuBedeT Nu KIMHUYECKoe npumeHeHune TepmoakTuBHon NiTi gyru
KPYrnoro ce4yeHns K BO3MOXHOMY PUCKY YBENMYEHNS KOHLeHTpaunm noHoB Ni B pOTOBOW XMAKOCTM MaLMEHTOB B TEYEHNE
nepBbIX ABYX MeCSALEB OPTOAOHTUYECKON KOPPEKL MK,

Mamepuanbli u memodsl. iccnegoBaHne npoBoaunoch y 17 nauneHToB B Bo3pacTte oT 14 fo 27 net. MeTogom aToOMHO-
abcopbunoHHOro cnekTpodoToMeTpa aHannanpoBaHbl 06pasL bl pPOTOBOW XXMAKOCTY C NpeABapuUTeNbHbIM OnpeaeneHnem
pH. Mpobbl poToBON XMAKOCTM cOBMPanNUCb y BCEX NaLMEHTOB B TE€YEHME pPa3HbIX MEPUOAOB BPEMEHU: L0 YCTAHOBKU
HeCcbeMHOI annapaTypsbl, cpa3y nocrne dukcaumm 6pekeToB 1 NoaBsA3biBaHMs TepmoakTmuBHoM NiTi ayru, 3atem yepes 7
OHeWn, OAVH MecsL 1 ABa Mecsua nocrne ycTaHOBKN OpekeT-CUCTEMBI.

Pesynbmamsbi. CTaTUCTUYECKN 3HAYUMbIX pas3nuMyuin B KoHueHTpauuu unoHoB Ni B nepBble [Ba Mecsua NevyeHus
He oTMeyeHo. OpgHako B obpasuax, B3ATbIX y HEKOTOPbIX NauueHToB (25%) yepes 1-2 mecsua OT Hayana neveHus,
Habnganocb Hebonbloe yBenuyeHne koHueHTpaunn noHos Ni (Ha 7,5%).

Bbieodbl. ManoBeposTHO, 4To TepMoakTuBHble NiTi Ayru sBNA0TCA CyLeCTBEHHON AOMONHUTENbHON Harpy3kon Ni ans
naumneHToB, MPOXOAMBLUMX OPTOAOHTUYECKOE NeyeHne BpekeT-CUCTEMON C TEPMOAKTUBHBIMU AyraMu.

KnroyeBble cnoBa: poToBas XXWAKOCTb, HUKenb, TepmoakTuBHasa NiTi gyra.

Ctatbsa noctynuna: 14.01.2022; ncnpaBneHa: 01.03.2022; npunsaTta: 05.03.2022.

KoHdnukT nHTepecoB: ABTopbl coobatoT 06 oTCyTCTBUM KOHNIUKTa MHTEPECOB.

BnarogapHocTu: PnHaHcMpoBaHve 1 UHOUBMAYanbHbIe GriarogapHoCTV ANSA AeKNapupoBaHUs OTCYTCTBYIOT.

Ona untupoBaHusa: Anmacpu P., KocbipeBa T.®., CkanbHbin A.A., Katbex WN., Abakenus K.I., BuptokoB A.C., KamraHr
B.H. BbicBOGOXAEHWE WOHOB HUKENS U3 METanfM4yecknx HUKeNb-TUTAHOBbLIX OYyr B POTOBYI MONOCTb B MeEpuoA
OpPTOAOHTMYECKOrO fneveHns. SHAoAoHTus today. 2022; 20(1):79-84. DOI: 10.36377/1726-7242-2022-20-1-79-84.

Nickel ions release from orthodontic wires into
the oral cavity during orthodontic treatment

© Rasha Almasry, Tamara F. Kosyreva, Andrey A. Skalny, Imad Katbeh, Kama G. Abakeliya, Alexey, S. Birukov, Wilfrid N. Kamgang
Peoples' Friendship University of Russia” (RUDN University), Moscow, Russia

Abstract:

The medical literature speaks about the influence of the oral cavity environment on the orthodontic archwires containing
nickel (Ni) in their structure, causing corrosion of the archwires with the release of nickel ions into the patient’s oral fluids
leading to its ingestion. If the nickel content in the body exceeds certain proportions, it is considered hazardous and can
cause negative effects on the patient’s body.

Aim. To assess whether the clinical application of round thermoactive nickel-titanium (NiTi) archwires will risk increasing the
concentration of (Ni) ions in the patient’s oral fluids within first two months of the orthodontic treatment.

Materials and methods. The Research was conducted on 17 patients, aged 14 to 27 years, fixed metallic orthodontic
appliances were used for treatment. Using an atomic absorption spectrophotometer, oral fluid Samples were analyzed to
determine the preliminary pH. Oral fluid samples were gathered from all participants of the study groups during different
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periods of time, observation was as follows: Before installation of fixed appliances, immediately after fixing the braces and
tying up the thermoactive NiTi archwires, in 7 days, one month and two months after fixation.

Results. There were no statistically significant differences in concentration of (Ni) ions in first two months of treatment.
However, in (25 %) of samples taken from patients in 1-2 months after the beginning of treatment a small increase in

concentration of Ni ions (by 7,5 %) was observed.

Conclusions. It is improbable that a thermoactive NiTi archwire has a significant additional Ni load for patients undergoing

orthodontic treatment.

Keywords: oral fluids, nickel, thermoactive NiTi archwires.
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BBEOEHUE

Bbibop annapaTypbl HanareT Ha nevaiiero Bpada-op-
TOAOHTa GOnbLUY OTBETCTBEHHOCTb — OCYLLECTBUTb Xe-
naHusa naumeHTa KacaTeNnbHO Mcxoda feyvYeHUs U OOHO-
BPEMEHHO He AONyCTUTb OWMOOK B feyeHuu, KoTopble
MOTYT MPUYUHUTL NaUMEHTY HeyaobcTBa M yXyAWwnUTb ero
30pOBbE B KPATKOCPOYHOW UMK [ONTOCPOYHONM Mepcnek-
TuBe. Micxoada u3 aTtoro npuHumna, akTyanbHbIM BOMNPOCOM
SIBNSAETCHA M3y4YeHne Bomnpoca O BbIXOJE MOHOB HUKENS U3
NiTi gyr, ncnonb3dyembiX Npu OPTOAOHTUYECKOM NeYvYeHun
OpekeT-cucTeMOor, MOTOMY YTO OHU OCTalTCH B Te4yeHue
ONUTENbHOro BpeMeHn B nonoctu pta [1-4]. OpToaoHTU-
yeckne Oyrn noaBepravTcs BO3OENCTBUMIO arpeCCUBHON
BHYTPUPOTOBOW Cpedbl W MOABEpPratTCsd MeXaHU4eckon
W TENNOBOW Harpyske, YTO MOXET NOBNUATb Ha KOPPO3MI0
Hukeneso—TuTaHoBbix Ayr (NiTi), nockonbky oHM obnaga-
10T XapakTepucTmkamu, 3aBUCSLLUMU OT TemnepaTypbl U
CUINOBOWN Harpysku BO BriaxkHon cpepe [5,6]. Kak Ham u3-
BECTHO, MHOTME UCCMNEeAOBaHUA KNaccuduULMpyT HUKENb
KaK KaHLLeporeH 1 roBopsAT 0 BpeOHOM BINAHUN HUKENS Ha
OpraHuam 4enoBeka Mpu NPEeBbILLEHUN HOPMarbHbIX NPO-
nopuui, B TOM YnCIe XPOHUYECKOE BO3OENCTBUE HUKENS
aBnseTcsa GakTopoM pucka pasBuTus paka nerkux. Kpome
TOro, HUKenNb ABMSIETCA OAHMM M3 Hambonee pacnpocTpa-
HEHHbIX MEeTanmnoB, KOTOPbIE BbI3bIBAKOT annepruto [7-9].

MporpeccuBHoe BBeAeHME CMMNaBOB HUKENWA TuUTaHa
(NiTi) B opTogoHTUYeCKY0 annapaTtypy B BUAE aKTUBHbIX
Ayr caoenano BO3MOXHbIM MPUMEHEHNE HenpepbIBHbIX U
NMOCTOSIHHbIX CUI B KNNHWKE OpTOAOHTUM [4]. MHOro ycoBep-
LLIEHCTBOBAHMIN BbINy NPUMEHEHBI B NPOU3BOACTBE B OTHO-
LIEHUN ayCTEHMTHOW aKTUBHOCTW (CynmepanacTU4HOCTU) U
MapTEeHCUTHOW akTMBHOCTU (TepmoakTuBHocTM) NiTi ayr,
4TOObI BEIFOAHO MCMOMb30BaTh CBOWCTBA CynepaniacTUYHO-
¢t n namatu opmbl y NiTi cnnasos [3]. TepmoakTUBHbIE
AYyrn COXpaHAIT CBOK NamMaTb OPMbI MpU Temneparype
nonoctu pta 35°C. Passutne npomnssoactea NiTi opToaoH-
TUYECKUX Oyr He MnpefoTBpallaeT MOsIBIIEHUS KOppo3uw,
0COOEHHO Korga NpUCYTCTBYIOT CMOCOOCTBYHOLIME 3TOMY
Koppo3uiHble ycrosus [10]. YcTonumocTb K koppo3uu NiTi
Ayram — o4eHb BaXkHbIV (pakTop, CBA3aHHbLIN C UX XMMUYe-
CKoW cTabunbHOCTbLIO B norocTu pta [11]. Bo3aencTeue BblI-
COKOW Temnepartypsbl, U3MeHeHUs1 pH poTOBOW XMAKOCTU U
KMCIOTHOCTb MUKPOGHOW (hriopbl AenatoT yCNoBMs NONoCcTu
pTa yHuKanbHbIMK [6,12], Tak 4TO OHW HE MOryT ObITb MO e-
NMpoBaHbl B 3KCNeprMeHTarnbHbIX ycrnosusax [13]. HeycTon-
ymBasi XxMMmMyeckasa CTPyKTypa Bbi3blBaeT Bbixod MOHOB Ni
B cpeay MOMoCTu pTa K MOXET 3aTPOHYTb GMONOrMyeckyro
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coBmecTumocTb [8,9]. NiTi gyrm kpyrnoro cevyeHusi 06bIYHO
MCNONb3yTCHA ANA NepBOW CTaAumn NeYeHns: BbipaBHUBA-
HAW N HMBENUPOBaHUSA, Taknm 06pa3om, OHM UMEIT Aeno
CO CMOXHbIMMN CUNamMm, 3aBUCALLMMN OT BbIP@XXEHHOCTK 3y-
604YentOCTHOM aHOManMM u OTAEeNbHbIX PakTOPOB NOMOCTU
pta [14,15]. YcnoBusa nonoctu pta B €CTECTBEHHbIX YCIo-
BMsX OObIYHO Takxe He COBMafaloT, TO eCTb pasnuyatoTcs
KeBaTeNbHON CUMOWN, UMEKT PasfNYHbIA CTaTyC MMrneHbI
nonocTn pTa, ynotpebneHve pasnuyHbiX TUMNOB MNPOAYK-
TOB WM HanWUTKOB, Pas3fuyHyl0 TemnepaTypy Nonoctu pTa,
MUKpodriopy u nameHeHusi pH dakTopa cpeav nauneHToB
[6,8,15-17]. B aTOM nccnegoBaHmm n3yyanmcb TepMOaKTUB-
Hele NiTi gyrn kpyrnoro ceveHusa 0.016 uH4y (Dentaurum,
Equire Thermo-Aktive, lfepMmaHuns) Ha npegMeT BblAENEHUS
WMOHOB HUKENS B POTOBYIO CPeay MOSoAbiX 300POBbIX NaLu-
€HTOB Ha Ha4yanbHOM 3Tane KoppeKuuun.

UENb

OueHnTb BbIOPOC MOHOB HUKENS B POTOBYH XUAKOCTb
npu dukcaumm Ha 3yOHble psabl GpeKeToB C aKTUBHbLIMU
NiTi gyramu B nepBble ABa MecsiLa NeYeHns.

MATEPUATNDbI U METOAbI

Bce obcnegyemble nauveHTbl NpUHUMany yyactve B
nccrnefoBaHUy Ha 4O6POBONBHON OCHOBE C MOAMNUCAHMEM
NHMOPMMPOBAHHOIO cornacus.

BpekeT cuctembl Obinn yctaHoBneHsl 17 nauymeHTam, B
TOM 4Yucne 9 mauueHTam >XeHCKOro momna u 8 nauveHtam
MY>CKOro nona, B Bodpacte oT 14 go 27 net (CpeaHui BO3-
pacT 20,2 = 2,9 neT). Kputepun otbopa naymeHToB:

1. Bce nmauueHTbl C MOCTOAHHBIM MPUKYCOM;

2. Y HUX HET MeTannu4eckmx nrnomo;

3. Y HMX HeT KOpPOHOK Unu MOCTOB, KOTOpble cogepxar
meTansm;

4. Hekypswwe;

5. He cTtpapatot conyTcTBylOWMMM 3aboneBaHmamMm n He

NPUHMMALOT NeKapcTBa;

6. PaHee He npoxoauBLLVE OPTOAOHTUYECKOE NleYeHme.

Kaxgomy naumeHTy Obina ycTaHoBreHa OpekeT cu-
ctema (puc.1), B koTopyto Bxogunu: 16-20 ctanbHbix Gpe-
keTtoB, He copepxawmx Hukenb (Nickel-free) n kpyrnbie
TpeMoakTuBHbIE Ayrn u3 cnnaea Hukenug TutaHa (Equire
Thermo-Aktive) anameTp 0.016 grorimoB. Bce matepuansl
— npousBogacTea [deHtaypm (Dentaurum, Germany). Hawe
nccnegosaHme ObiNno NpoOBEAEHO Ha OCHOBE TOrO, YTO
TepmoakTueHasg NiTi gyra asnsetca He3aMeHMMOW B CO-
BPEMEHHOM OPTOAOHTMYECKOM feYeHUU, MOCKONbKY OHa
cTana HeoTbeMMemMon YacTbl0 MHOIMX METOA0B OPTOAOH-
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TUYECKOro NeyeHns 3yooB BpeKkeT-CUCTEMON, OCHOBAHHbIX
Ha TexHonoruu npsmon ayru. Kpome toro, Bcem naumeH-
TaMm namepsanacb pH poToBON XMAKOCTU KONOpPUMETpUYe-
CKMM MeToAOoM Mo nofiockam mHamkatopa ¢ pH 1-14. Cnito-
Ha cobupanacb B TeyeHue 5 MUHYT c onpeaeneHnem pH
10 MnHyTamm no3axe. pH Gbin onpeneneH NyTeM OKpacku
nonocel nHamkatopa pH. OnpepenexHne pH Bcerga Bbl-
NOJTHANOCH NPU OOMHAKOBbLIX YCIOBUSAX OKPYXXatoLero oc-
BelleHNst 1 ogHUM BpayvoM. Ob6pa3subl POTOBON XUOKOCTU
ObInM cobpaHbl onpeaeneHHbIM 06pa3om 1 CoXpaHeHbl Npu
cobntoaeHnn cneumanbHbIX YCIOBUI, KOTOPblE NpeaoTepa-
LatoT BO3AENCTBME OKpYKatoLLen cpeabl Ha obpasubl 1 He
[OMNYyCKaT U3MEHEHUST UX XUMUYECKUX N BUONOrnyeckmnx
CBOWCTB.

Bpemsi c6opa obpa3yoe

O6pasubl 6bINM B3SITbl U3 POTOBOW XXMAKOCTU MaUNEHTOB
[0 efapbl v 6e3 CTUMYNALMM CeKpeLnm CroHbI B criegytolme
NPOMEXYTKN BPEMEHMN:

1. HenocpeacTBeHHO nepen yCTaHOBKOW OpekeT cucTeMbl
(rpynna t0);

2. HenocpencTBeHHO Mocne ycTaHOBKM OpeKkeT CUCTEMbI
(rpynna T1);

3. Yepe3 Hepeno nocrne YCTaHOBKM OpeKkeT cucTeMbl
(rpynna t2);
4. Yepes mecsl nocrne YCTaHOBKM OpekeT CUCTEMbI

(rpynna t3);

5. Yepes gBa mecsiua nocre yCTaHOBKM GpekeT CUCTEMBbI

(rpynna t4).

Cnocobbi c6opa u xpaHeHusi obpa3yoe

MaumeHTa npocmnu BbINUTL CTakaH BoAbl, YTOObLI He J0-
nycTuTb 06e3BoXuBaHme npu cbope poToBON XNAKOCTU, U
nponoriockaTe pOT BOAOW ANSA yAaneHus oCTaTKOB MULLK.
O6pasey cobupanu 4yepe3 10 MUHYT nocne noriockaHua
pTa u xpaHunu npu Temnepatype muHyc 20° C, 4ytobbl npe-
[OoTBpaTUTh pocT MUKpoboB B o6pasuax, B COOTBETCTBUM C
MEeTOAOM, UCMOMb30BaHHbLIM B UCCNEAOBaHUN.

lModzomoeka obpa3suyoe 0515 uccsedoeaHusi

[Mocne pa3MoOpo3ku, Npu KOMHaTHOW TemnepaType u
ceanMeHTaummn crtoHbl co ckopocTbio 3000 o6/mMuH Ha 15
MWHYT, 3 M1 ©ccrnegyemom XUAKoCTU NoMeLLanu B LLeHTpu-
dyxHyto cTepunbHyto 10mMn npobupky, NnpegHasHaYeHHyo
B OCHOBHOM [7151 9NEKTPOHHON U paanoaNeKTPOHHOMW Mpo-
MbILLITIEHHOCTU, B KOTOPOWN Haxoaunocb 2 mn 6ecuBeTHON
xungrocTtn (bopmyna HNO3 asotHon kucnotel 5%), 3atem
NpoGUpKy NomeLLanu B KUNSLLYI BOAY Ha 2 MUHYTbI, Nocne

Puc. 1. Bug 3y6HbIX papoB ¢ hmkcmpoBaHHOW bpekeT-
cucTemMou Yepes 2 mecsAua Koppekuuu. Annepruyeckme peakuum
He BbisiBrieHbl. Xopollee NepMoAoHTaNIbHOE 3A0POBbLE.

Fig. 1. View of the dentition with a fixed bracket system
after 2 months of treatment. No allergic reactions
have been detected. Good periodontal health.
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yero gobaenancs 1 mn npo3padHon 6ecuBeTHOW OUCTUIN-
nMpoBaHHOW BOAbI, Aanee obpasubl CrtoHbl OblnM nepese-
OeHbl B aTOMHO-abcopOUMOHHbIN annapaT ans nposene-
HUs Heobxoammoro TecTa.

CrtaHpapTHas cepus Obina nogrotoBrneHa m3 10mn
CTaHOApPTHOrO pacTBopa: MauMeHT, HaKMOHSs TOroBY,
cobupan B Npobupky Heob6XxoaUMYK Anst uccrnenoBaHust
CIIOHY, NPMYeM KONMMYeCcTBO COOpPaHHOMW POTOBOW XUAKO-
CTu no o6bemy cocTaBnano B ABa pasa bonbwe obbema
cTaHAapTHoro pacTteopa (1 ppm), COOTBETCTBEHHO yBe-
nuymBanack KoHueHTpauus: 5, 10, 20 ppb (Mukporpamm
Ha nuTp) B cneaytowem obveme 0.5, 1, 2 Mn 13 npenbl-
Oyulero cTaHgapTHOro pacTBopa, 3aTtem npegbigyline
KOHUEHTpauuu noMeLlany B MEPHOM Konbe 1 JONOMHSANN
obbeM gucTunnmpoBaHHom Boaon n 5% as3oTHOM KMCHo-
Ton go 100 mn.

Hyneson pacTeop rotoBunu Takum e obpasom, Ho 6e3
nobaBneHnst cTaHgapTHOro pacTBopa, TO eCTb OH COCTOsS
M3 OUCTUNNMPOBAHHONM BOAbl U Aa30THOW KMUCnoThbl. CTaH-
OApTHYO Cepuio onpenensinm, HaunHas ¢ Hyns B rpagouTo-
BOW neyn, NornoLleHrne Ang Kaxaomn KOHUeHTpauum npea-
cTaBneHo B Tabnuue 1.

Memod aHanu3sa

O6pasubl aHanM3npoBanu ¢ NOMOLLb aTOMHO-abcopb-
unoHHoro cnektpocgotomeTpa (AAC). B AAC aHanuTtude-
CKMM CcuUrHanom sBnsietcd ocnabneHve WHTEHCUBHOCTU
NVHUN U3NYyYeHNs, NpoLleLlero Yyepes nnasmy nnameHu,
copepxallyto cBobogHble aTtombl BellecTBa. [TOCKOMbKY
npoLecchbl ropeHus npoTekarT No cBobogHO-pagukanb-
HOMY MeXaHn3My, nnams MOXHO paccMaTpuBaTh Kak nnas-
MEHHO€E COCTOsIHME roptoyero BeluecTsa. [yyok nsnyveHums
OT UCTOYHMKA C MOMOLLbIO NpepbiBaTENs NOOYEPESHO Ha-
npaenseTca To Yyepes nnams, To B obxoa ero. [leTektop
Takxe nooyepenHo n3MmepsieT nonagatollee Ha Hero uany-
YeHue, a Ha QUCnnen KoMnboTepa BbIBOAUTCS norapudgm
COOTHOLUEHUS WHTEHCUBHOCTEN WCXOOHOrO W3NyYeHust
W n3nyyeHus, npoulegwero 4yepes nnams. B HekoTopbix
npnbopax Ny4ok MCXOAHOro n3nyyeHus pasbusaetcs Ha 2
nyya: oguH HanpasnsieTcs Yepes nnams, gpyron — B ob6xon
ero. ATomHo-abcopbLUMOHHast CNEKTPOCKONUS — 3TO METOZ,
KOMMYECTBEHHOIO aHamnu3a, OCHOBaHHbIA Ha CBOWCTBAax
aTOMOB MornowaTb CBET C ONpeaeneHHON ANMHON BOSHbI
(pe3oHaHcHoe nornowexne). Metog AAC obnagaeT Bbico-
KOM TOYHOCTbIO OonpefeneHnst OTAENbHbIX 3NIEMEHTOB U B
NpakTU4EeCKN NONTHOM OTCYTCTBUM CNeKTpanbHbIX nomex. B
3TOM nccrefoBaHum 6bin MCMOMb30BaH CNEKTPOOTOMETP
(Varian GTA 100, USA). BasoBble WHCTpyMeHTarbHble
napameTpbl crnektpodotomeTp Varian GTA 100 onTumu-
31MpOBaHbl. YCTPOWCTBO U3MEPSNO ONpPeAeneHHY OTVHY
BonHbl HUKens (Ni) ¢ BMecTumocTbio ayrn Equire Thermo-
Active (kpyrnas) 0,016 v wupwuHoii 0.2 HMm. [ins aHanu3a uc-
nonb3oBanu razaoobpasHbii AproH unctortor 99,999%, ons
oxnaxxAeHns NCnonb3oBann 0bbIYHYO BOAY.

M3amMepeHus BbINOMHANM B BUAE aHANMUTUYECKUX CEpUN
no Tpu npobbl. CTaHaapTHbIE pacTBOpbI U 06pasuybl BBOAM-
NMCb aBTOMaTUYECKN C aBTOMaTMYECKUM BMPbLICKOM (auto
sampler), cogepxawmm ANCK Ana natugecatun obpasuos.
O6bem, ucnonb3yembli NPU UHBbEKLMKU, Obin onpeaeneH

Tabrnuya 1. KoHueHTpauumu uccnegyemoro pactsopa
CNIoHbI No nornoueHuto B ppb (Mmkporpammax/nutp).

Table 1. Absorption concentrations of saliva
solution under study in ppb (micrograms/liter).

KoHueHTpauus Oppb 5ppb 10ppb 20ppb
[MornoweHue 0,0153 | 0,0625 | 0,1060 | 0,2085
(]
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Tabnuya 2. Benu4ynHbl U3MEHEHUs KOHLIEHTpaLWM MOHOB HUKeNS NnauueHTa Ao HanoxeHus 6pekeT-cuctemsl (t0),
HenocpeAcTBEHHO nocne yctaHoBkM (t1), yepes Hegento (t2), yepes 1(t3) u 2 mecsaua (t4) (ppb). Boigenero: P < 0,05.
Table 2. Changes in the concentration of nickel ions of the patient before the application of the bracket system (t0),

immediately after installation (t1), after a week (t2), after 1 month (t3) and after 2 months (t4) (ppb). Highlighted: P <0 .05.

CpeaHekBa- | CpegHekBa- | MuHumanb- | Makcumanb-
Uccnenyemasn Mepuoa Kon. Maum- | Cpea. apud- N o
ApaTuyeckoe | ApaTMvecKkas | HbI NOKa3a- | Hbli NokKasa-
nepemeHHas BpPeMeHM €HTOB MeTu4eckoe
OTKITIOHEHue owmnbka Tenb Tenb
t0 17 4.15 0.67 0.21 3.3 5.6
BenvumHa nameHe- t1 17 3.64 1.01 0.32 2.52 5.54
HUS KOHLEeHTpauum t2 17 3.67 0.43 0.14 2.96 4.46
MOHOB HuKenst (ppb) t3 17 4.16 0.84 0.27 2.78 6.02
t4 17 3.94 0.90 0.28 2.86 5.82

kak 20 Mkn, n pesynbTaTbl ObINM 3anucaHbl B MUKpOrpam-
max/mmutp (ppb). Mpn noarotoBke obpasuoB obbem 06-
pasua 6bin gobasneH Kk aHanormyHoMy obbemy pacTBopa,
COCTOSALLEMY M3 A30THOW KWUCIOTbl U OUCTUNMPOBAHHOM
BoAbl. Pe3ynbrat nokasaHuim Heo6xoanmo 6bino yMHOXNUTb
Ha 2, 4YToObl NONYYUTb pearibHy KOHLEHTPaLUUO HUKENS B
obpasue poToBOM XMUAKOCTHU.

KoHTpomnb kayecTBa aHanu3oB Mpu UCCrefoBaHnn ane-
MEHTHOro cocCTaBa OCYLIECTBMASANCA C WUCMNONb30BaHUEM
cTaHgapTHoro obpasua (tabnuua 1). Pesynbratel aHanmsa
KOHTpOnbHbIX 06pa3uoB npuBeAeHbl B Tabnuue 2. B cny-
Yyae HeCOOTBETCTBMSA pe3ynbrata U3mMepeHnsi KOHTPOITbHO-
ro obpasua KpMTepuio OLEHKW BbIMOIHANUCH KOPPEKTUPY-
owme gencTems.

Cmamucmud4eckuli aHanus

Mocne aHanmn3a o6pas3uoB faHHble Obinn cobpaHbl 1
npoaHanuM3MpoBaHbl CTaTUCTUYECKN ONA Toro, YTobbl pac-
cumTatb cpegHve apudmeTnyeckme [aHHble, OownbKy,
cpegHekBagpaTUyYeCcKoe OTKITOHEHME U NPOLEHTbI.

Bbinu npoBeaeHbl aHanu3abl U pac4éTbl, KOTOPbIE COOT-
BETCTBYIOT LleNn AaHHOro UCccreaoBaHus nocne Toro, Kak
Mbl U3MEPUN KOHLIEHTPAL MO NOHOB HUKENSA B CrIOHE na-
uMeHTa B NSATK pasHbix nepuogax spemenn t0, t1, t2, t3, t4.

PaccuuTbiBanacb pasHuLa KOHUeHTpauuum BO Bpemsi
nuccrefoBaHuna no cnegytowen opmyne: «BennymHa ns-
MEHEHUNSA KOHUEHTPaLnun NOHOB HUKENS B POTOBOW XUAKO-
CTU NaumeHTa B KaXAbl Nepuoa BpeMEHU ANs Kaxaoro
nauyveHta = KoHUeHTpauus MOHOB HWUKENs nepepn ycrta-
HOBKOWN OpekeT cucTeMbl nauneHTy — KoHueHTpauusa no-
HOB HMKENS B POTOBOW XWOKOCTU NauneHTa B Nnocneayto-
WK1 Nneproay.

PE3YIIbTATbI

Pesynbratbl nokasanu, 4TO U3MEHEeHMs nokasaTtenen
KOHLEHTpaunM HUKeNst B POTOBOW XXWOKOCTU NauUEHTOB
nocne gukcaumm bpekeT-cuctemMbl ¢ TepMoakTUBHbIMU NiTi
ayramu, yepes Heferno, Mecsl, U Ba Mecsila CyLeCTBeH-
HO He meHstoTcs (P < 0,05). PasHuua mexay aaHHbiMu t0 n
t1 cpasy nocne HanoxeHus annapatypbl coctasuna 0,51
MUKporpaMmmax/nuTp (MeHblle Ha 12,3%), Yyepe3 Hegento
t0 n t2 — 6e3 nameHeHun, Yyepes mecsy t0 n t3 coorset-
CTBOBaNN UCXOAHOW KOHLUEHTpaLun 1 Yyepes ABa Mecsua
koppekunn t0 n t4 6binn MeHbLLe Ha 5%. Mpy aToM cpeaHss
BeNMYnHa HavanbHon pH potoBon xugkocTu (6,7 + 0,5) Ha
aTanax fnevyeHus CTaTUCTUYECKM HE U3MeHUnach 1 cocTa-
BUNa yepes ABa mecsua 6,5 + 0,5.

Taknm 06pa3om, Hannume TepMOaKTUBHbIX HavamnbHbIX
NiTi gyr kpyrnoro cevexus 0.016 nH4y unm 0,4 Mm B noro-
CTV pTa NauueHTOB, Haxo4sAWMXCSH Ha OPTOLOHTUYECKOM
neyYeHnn, CTaTUCTUYECKN HE YBENUYUBANO KOHLIEHTpaLuio
HWKErns B CIIOHE Ha NPOTSKEHUN ABYX MECSALEB aKTUBHOIO
nepvofa BbipaBHUBAHUSA U HUBENUPOBAHUS OPTOLOHTUYE-
CKOW KOPPEKLIMM aHOMaInui NonoxeHns 3y6os.
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Kak BuaHO 13 Tabnuubl (2), MakcMmanbHoe 3Ha4YeHne
KOHUeHTpauun Hukensa 6,02 mukporpammax/nutp (ppb)
U MMUHUManbHOE 3HayeHue KOHUeHTpauun Hukens 2,52
ppb 6bINO OTMeYeHO cpeau NaunmeHTOB B Nepuos uc-
cnepoBaHud. YTo KacaeTcs BpeMeHu, TO A0 YCTaHOBKMU
OpekeToB cpefHMEe KOHLEHTpPaLunn NOHOB HUKENS B PO-
ToBOM xmnakoctn 6binn 4,15 £ 0,21 ppb (Mukporpamm Ha
nuTp). MokasaTtenu KOHUEHTpPaLUnn NOHOB HUKENS cTaTu-
CTUYECKN [OCTOBEPHO HE U3MEHSNUCh B TeYeHne OBYX
MecsLeB.

OBCYXOEHUE

BesonacHas kOHLEHTpauus HUKENS B OpraHuM3Me, Co-
rmacHo pasHbIM UccnenoBaHUsIM, B CPEAHEM COCTaBnseT
1-5.5 ppb [18]. Takum o6Gpa3om, B HalleM UccnegoBaHUN
Habnoganacb cpegHas HopMarnbHas KOHUEHTpauus Hu-
Kens B pOTOBOW >XMAKOCTU Mofogoro yernoseka. Mccne-
[oBaHue nokasano, YTo y Tpex naunmeHTOoB XEHCKOro nona
NPOU30LLNO YBENMYEHNE KOHLEHTPaLUU MOHOB HUKENS
yepes 1-2 mecdua oT Hayana nevyeHus Ha 7,5% no cpas-
HEHMIO C UCXOOHbIM 3HaYeHnem. OgHako pesynbTaTbl No-
nyyeHbl Ha marnon Bbibopke, 4YTOo TpebyeT AanbHemLwmnx
nccnenoBaHUn.

3a gBa mecsua NiTi gyru BbINyCTUNY OY€Hb MarneHbkue
KOHLeHTpauum noHoB Ni, KOTopble ObINy HUXKE TOKCUYECKO-
ro ypoBHs [18], cnoco6Horo ocnabutb xeMoTakcuc nemko-
LUUTOB M 3acTaBUTb HENTPOMUIbI CTAHOBUTLCA acdepuy-
HbIMU 1 aBuratbca megneHHo [9]. KoHueHTpaumn noHos Ni
ObINK TaKXKe HUXE KPUTUYECKOTO 3HaYEeHMs, Heobxoanmoro,
4TOObI BbI3BaTL annepruto [1], u Tekylme pesynstaTbl ayT
B COOTBETCTBUU C pe3ynbTaTamu U3 Apyrux uccnegoBaHun,
B koTopbix cnnae NiTi paccmaTpuBancs kak 6e3onacHbiii 1
61onorm4eckn COBMeCTUMbIN MaTtepuarn, Korga oH UCnosb-
3yeTtcs B nonoctu pta [1, 17, 19].

BblBO[ObI

1. Hanuuve TepMOaKTUBHbLIX HUKENb-TUTaHOBbLIX AYyr B
MosIoCTV pTa NauueHTOB, HaXOAALWMXCA HAa OPTOAOH-
TUYECKOM fleYeHUU, He YBENMYMBANo0 KOHLEHTpaLuio
HUKENSA B POTOBOW XXMAKOCTU HA NPOTSXKEHUU ABYX Me-
CSALEB aKTUBHOIO NEPUOAa BblpaBHUBaHWS N HUBENNPO-
BaHUS OPTOAOHTUYECKON KOPPEeKuuM 3y6oYestocTHOW
aHomanuu.

2. PekomeHpgyeTcs ncnosib3oBaThb TEPMOAKTUBHYIO
HUKenb-TuTaHoByto Ayry cedeHvem 0.016 uH4Y npwm
HayarnbHOM 3Tane OPTOAOHTMYECKOro feYeHus He-
CbEMHOWN TEXHWKOW, B CBA3WN C €€ npeumyliectsamu
namsatn GopmMbl U CynepanacTMYHOCTM, He onacascCb
Kakoro-nnbo TOKCMYECKOro BO3AENCTBUS HUKENS, BXO-
[sLLero B ee COCTaB.
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OueHka 3P PeKTUBHOCTN

NPOTNBOBOCNANINTENbHON N aHTUGaKTepManbHOI
Tepanuu NaTosornm NapogoHTa

© YekumHa A.B., Nlomnawsunm J1.M.,, Betkosa K.B.

DepepanbHoe rocyfapcTBeHHoe bloxeTHOe 0bpasoBaTeNbHOE yupeaeHue Bbicliero 06pazosaHma «<OMCKIMi
roCyjapCTBEHHbIN MeAULIMHCKMI YHUBEPCUTET» MUHMCTEPCTBa 3apaBooxpaHeHna Poccurickorn Oeaepaumm, Omck, Poccus

Pe3lome:

Llenb. OueHnTb 3 HEKTUBHOCTL WCMOMNb30BAHUSA MPOTMBOBOCNANMUTENBHON U MPOTUBOMUKPOOHOW Tepanuu npu
naTonorny TkaHewn napodoHTa.

Mamepuanbl u MmemoOsi. Bbino obcnegosaHo 78 nauneHToB. OueHMBaANUCh pesynbTaTbl NIeYeHUs B 2 KITMHUYECKNX
rpynnax. 1 rpynna nonyvana TpaguMUMOHHOE nevYeHue, B Tepanuio 2 rpynnbl BKAKYaANNM MECTHOE BO3AENCTBME Ha
numdaTtmyeckyto cuctemy. B unccnepgoBaHuMm Obinv MCNonb30BaHbl METOAbI: KIIMHWUYECKWUA, PEHTreHONOrmyYeckum,
0aKTEepPMOCKOMUYECKNIA, KyTbTyparbHbIA, UMMYHOMNOTMYECKNIA, 3KCMEPTHBLIX OLLEHOK, MaTeMaTU4eCKON CTaTUCTUKMN.
Pesynbmambl. CpaBHUTENbHBLIN aHann3 pesynbTaToB flevYeHns GOoNbHbIX C MapoOgOHTUTOM Mokasan 3g(eKTUBHOCTb
NPUMEHEHNSA MECTHOIO BO3ENCTBUSA HA NMMMEATUYECKY CUCTEMY.

Bbigodebl. MonyyeHHble AaHHble NO3BOMAT cAenaTtb BbiBOA, YTO B KIMMHUYECKOW rpynne nauuMeHToB, rae NpuMeHsanm
MeCTHO€ BO3eNCTBME Ha NMMdaTUYECKY0 CUCTEMY B KOMMIIEKCHOM FIe4EHMM NapOgoHTUTa, 3PEKTMBHOCTL TEpannm
BbILLE, YTO NOATBEPXKAAETCS NONTOXKUTENBHON ANHAMUKOW KITMHUYECKUX U NTabopaTopHbIX NoKasaTenen.

KnroueBble croBa: nabopaTopHble nokasaTenu, aHTUbMoTMKoTepanusl, KNMHUYECKNE NoKasaTenun, NapoaoHTUT.
Ctatbsa noctynuna: 10.01.2022; ncnpaBneHa: 13.02.2022; npuHaTa: 20.02.2022.

KoHdnukT uHTepecos: Jlommawsunu J1.M. ABNgeTcs 4YneHoOM peaakUMOHHOW KOMneruu, odHako, BrusHue 6bino
HUBENUPOBAHO B NpoLIecce ABONHOIO CNenoro peLeH3npoBaHmus.

BnaropapHocTu: CDVIHaHCVIpOBaHVIe n nHagmneuayarnbHblie 6ﬂar0,ﬂ,apHOCTVl Ona geknapunpoBaHUA OTCYTCTBYHOT.

Ona untupoBaHua: YeknHa A.B., Jlommawswunu J1.M., BeTkoBa K.B. OueHka acppekTMBHOCTM NPOTUBOBOCNANNTENBHON
n aHTMbaKkTepuanbHOM Tepanuu NaTonorMm NnapogoHTa. AHAoaoHTUs today. 2022; 20(1):85-89. DOI: 10.36377/1726-7242-
2022-20-1-85-89.

Evaluation of the effectiveness
of anti-inflammatory and antibacterial therapy
of periodontal pathology

© Anna V. Chekina, Larisa M. Lomiashvili, Kira V. Vetkova
Omsk State Medical University, Omsk, Russia

Abstract:

Aim. To evaluate the effectiveness of anti-inflammatory and antimicrobial therapy in periodontal tissue pathology.
Materials and methods. 78 patients were examined. The results of treatment in 2 clinical groups were evaluated. Group
1 received traditional treatment; group 2 received therapy included local effects on the lymphatic system. The following
methods were used in the study: clinical, radiological, bacterioscopic, cultural, immunological, expert assessments,
mathematical statistics.

Results. A comparative analysis of the results of treatment of patients with periodontitis showed the effectiveness of local
effects on the lymphatic system.

Conclusions. The data obtained allow us to conclude that in the clinical group of patients where local effects on the lymphatic
system were used in the complex treatment of periodontitis, the effectiveness of therapy is higher, which is confirmed by the
positive dynamics of clinical and laboratory indicators.

Keywords: laboratory parameters, antibiotic therapy, clinical indicators, periodontitis.
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AKTYAINNIbHOCTb

Cpeawn akTyanbHbIX Npobnem ctomatonoruy 3abonesa-
HWSI NapoJOHTa 3aHNMaloT 04HO 13 BeayLwmux mecT. Bocna-
nuTenbHble 3aboneBaHns NapogoHTa npoTekaeT rogamu,
C nepuvogamMmu peMuUccuin n 0BOCTPEHMI, YTO MPUBOAUT K
3HaYUTENbHOMY HapyLLUEHMIO (YHKLUMUIA 3yO0YENOCTHON Ch-
CTeMbl U3-3a pe3opbunn KOCTHOM TKaHu, rmbenun yaepxm-
BalLlero annapata 3y6oB v BbinageHuo (Mnu) yaaneHuo
nocrnegHux [1-4]. Accoumaunm MMKpPOOPraHn3MoB SBMSIOT-
CS NPUYMHON MPOUCXOXAEHUA U pa3BUTUS 3aboneBaHuin
napogoHTa [1, 2]. U3 napofoHTanbHbIX KApMaHOB BbiCceBa-
I0TCA caMble pa3HOOoOpasHble BUAbl GakTepui, cpean Ko-
TOpbIX BGONbWNM TUTPOM U BbliPaXXEHHBbIMW NAaTOreHHbIMU
CBONCTBaAMU BbIAENSAKTCA CTPENTO — U CTadUNOKOKKM [1,
3, 4]. MaToreHeTnvyecknmmn akTopamm pasBuTus Bocnanu-
TernbHbIX peakuuni B TKaHAX NapodoHTa ABMSKTCA Hapac-
TawLWMi MHTEPCTULMATBHBIA OTEK N ayTOMHTOKCKKaLums. C
3TUX NO3ULMIA HanboNbLUUIA NHTEpPeC NpeacTaBnseT NMMm-
datnyeckasa cuctema. OHa 9BnSeTCA HEOTbeMMNEMbIM My-
TeM, Mo KOTOPOMY MpK NaToNorM4eckoM npolecce yaans-
I0TCS N3 MEXKIIETOYHOrO NPOCTPaHCTBA NPOAYKThI pacnaja
KNEeTOK, TOKCMHbI U MeTabonuTbl, a Takxe OCyLleCcTBNseT
KOMMMEKC peakuunin No 4eTOKCMKaLUN TKaHEBOW XUOKOCTU U
nnumdbl U3 oyara BocnaneHus [6-9]. Heo6xoanumo NoMHUTb
06 3TOM M BKNIOYaTbL B TEpanuio NapofgoHTUTa addektuns-
Hble 1 OQHOBPEMEHHO NPOCTble METOAblI BO3AENCTBUSA Ha
numdaTudeckyo cuctemy. JlumdoTponHoe BBeaeHME Npe-
napaTtoB nossonseTt obecneynBaTtb BbICOKME U ANUTENBHO
COXpaHSAKLLMECH KOHLIEHTpaLUN B NaToNorM4eckoM o4vare
N pernoHapHbIx numdartnyecknx yanax [9,10]. Kpome Toro,
BO3JENCTBME Ha NuMMdaTtnyeckyro cuUcTemMy ycunvmBaeT
nuMmdaTuiecknii ApeHax v No3BoNseT yaanuTb U3 TKaHewn
npoaykTel meTabonuama n Hekpobrosa u BedeT K ycune-
HMIO TPOPMYECKUX U penapaTBHbIX MPOLECCOB, YTO OCO-
6€eHHO akTyanbHO Npu NevYeHnn BocnanuTenbHbix 3abone-
BaHMM napopoHTa [11-14].

LEJIb UCCNEOOBAHUA

OueHunTb 3¢pPEeKTUBHOCTb MCMONb30BaHUSA NPOTUBOBOC-
nanuTenbHOM N NPOTUBOMUKPOBHON Tepanuu nNpv naTono-
TN TKaHen NnapoaoHTa.

MATEPUAINDbI U METOAbI

[MpoBeneHo obcnefoBaHne 78 naunMeHToOB C NATONOrU-
el TkaHel napofdoHTa B Bo3pacTe oT 25 oo 44 net. Y 45%
obcnefoBaHHbIX, KpOMe BOCManuTenbHbIX 3aboneBaHui
napofoHTa, Obina BbigBEHa comaTuyeckas naTtonorus, n3
HUX Yy 29% naumeHToB — XpoHuyeckue 3abonesaHusa JIOP-
opraHoB, y 33% — 3aboneBaHus Xenygo4YHO-KULLEYHOrO
TpakTa 1 Xen4eBbiBOAALLMX NYTEN.

Bce obcnenyemble nauneHTsl Obiny pa3geneHsl Ha ABe
rpynnbl METOAOM CIyYanHbIX Yucen:

1 epynna (koHmposnbHas) — 39 4yenoBek, KOTOPbIM NPO-
BEeAEHO TpPaAMLMOHHOE feYeHune;

2 epynna (onbimHasi) — 39 YenoBek, B KOMMNIEKCHOW Te-
panuu nocrefHMX MCNonb30oBanu MecTHOe BO3[AEeNCTBME
Ha numdaTnyeckyo cuctemy (MMmMgOTponHoe BBeAeHne
npenapatos). 1o Bo3pacTy, KMMHUYECKUM MNPOSABIEHUAM
OCHOBHOro 3abonesaHunsa G60MnbHbIE OMBITHOW U KOHTPOIb-
HOW rpynn 6bIny NpakTUYeCcKn NAEHTUYHBI.

[Ona KoHTpons apdeKTUBHOCTM feYeHns MnpoBOAUNU
MUKpoBMnonornyeckoe uccrnefoBaHne COAepXMMoro na-

dndodoHmusna
— T

POAOHTanbHbIX KAPMaHoOB A0 W1 nocne ne4veHusi. OcyliecT-
BMAMN 3TO C MOMOLLbIO ABYX METOAO0B:
1. BakTepuocKkonnyeckuin meton,
(npsimasi bakTepuockonus).
2. KynbTypanbHbIi (MeToA noceBa).

OueHKy nepudepryeckux M rokanbHbIX MokasaTenen
daroumTapHor 1M 6aKkTepMuMagHON akTUBHOCTU NEenKoun-
TOB: (harouMTUpoBaHue naTeKCHbIX YacTuL HerWTpoduna-
MM C BbluMcrieHMeM carountapHoro nugekca (PU) n tect
BOCCTaHOBIEHMWSA HUTpocuHero TeTpa3sonust (HCT).

LindpoBbie AaHHble obGpabaTtbiBany C MOMOLLbI MpuU-
knagHblx nporpamm Microsoft — Excel Ha nepcoHanbHOM
komnbtoTepe «Pentium». Ona aHanusa MNOMYYEHHbIX pe-
3ynbTaToOB UCMOMNb30BanNu MeTo BapuaLOHHOW CTaTUCTU-
KM C BblMUCIIEHMEM cpefHeln apudMeTUYeCcKon BenYmHbI
(M), cpegHero KBagpaTUYHOrO OTKIIOHEHUS (o), OWMOKK
cpenHen apudgmeTmyeckon (m). JOCTOBEPHOCTb pasnuyni
OBYX BbIOOpOK oueHuBanu ¢ nomoubto kputepus Crbio-
neHta (t), LocToBepHBIMM cunTanu pasnuyus npu p < 0,05;
npu MCNonb30oBaHUN METOAOB MHOXECTBEHHOrO CpaBHEe-
HUSA NpuMeHsanu nonpaBky BboHdeppoHu (MaHy C.,1999),
npu KaXkaoM CpaBHEHUM YPOBEHb 3HAYUMMOCTU 3aBUCUT OT
yucna cpaBHeHU. [Ins cpaBHEHWst OBYX METOAOB fede-
HUS 1 onpefeneHnsa Havbonee ahHEKTUBHOTO NPUMEHSI-
nn 3aMKHyTble nocnegoBaTenbHble nnaxbl no Koyny (3akc
J1.,1976). KomnnekcHoe nevyeHne napogoHTUTa ckrajblBa-
NoCb 13 06LWENPUHATBIX MEPOMPUATUIA: UHOUBUAYANBHAA U
npodeccuoHaneHasa rmrueHa nosnocTn pra, TepaneBTuye-
CKkoe nedveHune (MecTHoe 1 obluee), xupyprmyeckoe nede-
HMe, Mo NnokasaHuaM — LWMHUPOBaHWe 3yboB, opToneanye-
CKOe neveHue.

PE3YNbTATbHI

Bcem ob6cnepgoBaHHbIM nauneHTaMm Oblnl nocTaBneH
OMarHo3: NapogoHTUT CpeaHen CTeNeHU TSXKECTU Ha OCHO-
BaHMM JOaHHbIX KIMHUKO-pPEeHTreHonoruveckoro obcneno-
BaHMs, BKItoYaBLLero cbop aHamHesa, OLeHKY CTOMaTtoro-
r’MYecKoro cratyca, pPeHTreHONorm4yeckoe MccneaoBaHue,
MUKpoOMonormyeckoe mccnegosaHve GuoTona napopoH-
TanbHOro kapmana. [ina 6onee 00bLEKTMBHOWN OLEHKM Na-
TONOrMYecKoro npowecca B TKaHAX NapofAoHTa U peakTuB-
HOCTM oOpraHuama npoBoAMAN OUOXMMUYECKUIA aHamnus
kpoBu. Mpu ocMoTpe BbISBUMK, YTO MeX3yOHbIE COCOYKM,
MaprvHanbHas gecHa, a MHoraa v anbBeosnspHasa YacTb —
LMAHOTUYHO-TMNEPEMUPOBAHbI, HENOTHO NPUIEeratT K No-
BEPXHOCTY 3y0OB, pbIXIble.

Mpwn 3oHAMPOBaHUN onNpeaensinu naTonornyeckme Kap-
MaHbl rnybuHon 4-5 mm n 6onee. OTmevanu 6Gonbluoe
KONMMYECTBO HaJ — W NOAAECHEeBbIX 3YOHbIX OTIOXEHWUNI
(cpenHee 3HayeHue nngekca Green-Vermillion 2,26 + 0,05
6anna), noaBmxXHOCTb 3y6oB I-Il cTeneHn (NOOBUXHOCTL
oueHmBanu no wkane Munnepa B mogndukauum dnesa-
pa). Mngekc PMA % (B mogmdukaumm Parma) coctaBnsan
83,51 + 3,36, nHgekc kposoTtoumsoct no Muhlemann —
2,30 £ 0,07(p <0,05) (puc. 1). CpegHee 3Ha4YeHne nHAeEKca
rurnensl (Silness-loe) coctaBnsano 1,98 + 0,07 6anna, 4yto
COOTBETCTBOBANO HEYOBMNETBOPUTENBHOMY yXOA4y 3a Mo-
nocTblo pTa.

Hanunume BocnaneHusi B TKaHsX AeCHbl noaTBepxaanu
nonoxuTensHo npoboit LLinnnepa-MNucapesa. MogHoe unc-
no CepakoBa cocTasnano 5,56 + 0,06, 4to cBMOETENBLCTBO-
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Puc. 1. CpaBHUTENbHas OLIEHKA CTeNeHU KPOBOTOUMBOCTM AECHbI
(MHpekc Muhlemann) Ha pa3HbIx 3Tanax neyeHusi B 06enx rpynnax
nauueHToB (6annbl) (‘cTaTUCTUYECKU JOCTOBEPHbIE Pa3Nnyus Mexay
NoKa3aTeNisiM1 KOHTPOMLHOI M ONbITHOW rpynnamu, p < 0,05).

Fig. 1. Comparative assessment of the degree of gingival bleeding
(Muhlemann index) at different stages of treatment in both groups
of patients (points)(*statistically revealing differences between
the indicators of control and experimental use, p < 0.05).
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JICUCHUS

Puc. 3. InHamuka 3HauveHunit uipekca PMA (%) (*ctatuctuyeckm
[OCTOBEPHbIE pa3nnuyna Mexay nokasaTensiMm KOHTPONbLHON
1 onbITHOW rpynnamum, p < 0,05).

Fig. 3. Dynamics of PMA index values (%) (*statistically revealing
differences between the indicators of control and experimental use,
p <0.05).

Bano o6 VMHTEHCMBHOM BOCManutenbHoM npouecce. [Ons
onpefeneHns CTOMKOCTM KanumnmisipoB M MPOHMLIAEMOCTU
KPOBEHOCHbIX COCY0B CMU3UCTOM 060MN0YKMN OECHbI UCNOSb-
3oBanu npoby KynaxeHko. MNpu nepBnyHoM obcreaoBaHum
cpenHee 3HaveHue npobbl KynaxeHko — 15,53 + 1,1 cek. (Ha
31,26% Hwxe Hopmbl) (p < 0,05) (puc. 2), 4To yKasbiBaeT Ha
3HaAYMTENbHYI NTOMKOCTb KanunssipoB, HapyLleHWe ux npo-
HuuaemocTu. Mpu peHTreHorpadu4eckom uccrenoBaHUK
PErMCTPUPOBAasn CHMKEHNE BbICOTbI MEX3YOHbIX Neperopo-
00K A0 1/2 AnuvHbl KOPHS, o4ary ocTeonoposa, paclumpeHune
nepuoaoHTanbHoOM wenu. Y Bcex 60MnbHbIX OTMeYanu cMme-
LWAHHbIVA TUM pe30opObLMmM KOCTHON TKaHW. 3HayYeHust nokasa-
Tens, xapakTepuaytlLlero arounTos B KanunmispHow Kpo-
BW, B3ATOW M3 AECHbI, OKa3anuchb B Npeaenax HopMbl TOJTbKO
B 26 % cny4aeB. lNpu cpaBHeHWUM pe3ynbTaToB Uccnenye-
MbIX Fpynn pasHuua 6bina goctosepHa (p < 0,05).

OBCYXAEHUA
CpaBHWTENMbHLIN aHanuW3 pesynbTaTtoB NedyeHns 6onb-
HbIX C MAapOJOHTUTOM Mokasan aPdPEKTUBHOCTL NPUMeHe-
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Puc. 2. CpaBHuTEeNbHasA OLiEHKa NOKa3aTens CTONKOCTH
KanunnapoB aecHbl (npob6a KynaxeHko) y nuu napoaoHTUTOM Ha
¢hoHe npoBeaEHHOrO NeyeHuns (cek) (*cTaTUcTUYECKN JOCTOBEPHbIE
pasnuuus Mexay nokasatensiMy KOHTPOSIbHON M ONbITHOM

rpynnamu, p < 0,05).

Fig. 2. Comparative evaluation of the gum capillary resistance
index (Kulazhenko test) in patients with periodontitis against
the background of treatment (sec) (*statistically revealing
differences between the indicators of control and experimental
use, p < 0.05).
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Puc. 4. Pe3ynbrathl MUKPOGMONOrMYECKOro UCCNEeS0BaHUA
napoAoHTanbHOro kapMaHa (*cTaTUCTUYECKN JOCTOBEPHLIE Pa3nnynus
Mexay nokasaTensiMu KOHTPONLHOM 1 ONbITHOM rpynnamu, p < 0,05).

Fig. 4. Results of microbiological examination of the periodontal
pocket (*statistically revealing differences between the indicators of
control and experimental use, p < 0.05).

HUS MECTHOrO BO3AENCTBUSA HA NMUMEATUYECKYIO CUCTEMY.
Ha 5 cyTku oT Havyana nevyeHuss NaumMeHTbl NepBou rpynmnbl
OTMeYanu HesHauuTenbHoe ynydlweHue. B knuHuveckon
KapTuHe Habnoganu ymeHblUeHVEe TMnepemMun AeceH, nx
0TEeYHOCTU, 3Ha4YeHne nHaekca PMA cHusunock o 36,71 +
1,36% (p < 0,05) (puc. 3). OTMeyanu ymeHblUeHVe OTAe-
nsiemMoro U3 napofdoHTanbHbIX kapmaHoB. [logcyeT non-
HOro ymcna npu nposegeHun npo6sl Wnnnepa-Mfucapesa
CBMAETENbCTBYET, YTO AaHHbIA NokasaTenb CHU3UICHA A0
2,26 = 0,04 6anna. BmecTte ¢ Tem, 3Ha4yeHne 3TOro noka-
3atensa cBuaeTenbcTBoBano 06 yMepeHHO BbipaXXEHHOM
BOCManuTenbHOM npouecce. Pe3ynbratbl OLEHKM 3Ha4e-
Hun HCT-TecTa B KpOBU, B3ATON U3 AECHbI, NOKa3anu, 4to
3Ha4yeHus ero B npegenax HopMbl Tonbko y 30% nauuneH-
ToB. [NokasaTenu darouMtapHoOro MHAekca B npegenax
HopMbl ObinKn 3apernctpupoBaHbl y 40% nauneHToB. Mpu
KIMHUYECKOM MCCNeaoBaHUU NauUeHTOB BTOPOW rpynnbl,
yxe Ha 3 cyTku OomnbHble OTMEeYanu 3Ha4YuTernbHOEe yry4-
LWeHne obLIero coCcTosiHUS, onpeaensny yMeHblUeHUe oT-
eKa MSArkUX TKaHen, yMeHbLUeHNe KPOBOTOUMBOCTU, O YEM
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cBMAeTeNbCTBOBAO 3HavyeHne nugekca Muhlemann (1,8 +
0,1). OBGHapyXuBanu CHMWXeHne 3Ha4YeHns NOOHOro Yncna
CeapkoBa (1,7 %= 0,05). NMpoba KynaxeHko nokasana, 4to
NPOMEXYTOK BpEMEHHU, 3a KOTOpoe Npomcxoant obpasoBa-
HWe reMaToMbl, y MaLMeHTOB AaHHOW rpynnbl yBenMyYnea-
eTcsa Ha 60%.

[pn ocmoTpe NoNocTn pTa nNauMeHToB 2 rpynnbl Ha 5
CyTKM nocrie Havyana neyenns y 80% naumMeHToB oTMevanu
OTCYTCTBME NPM3HAKOB BOCManeHus, 4To NoATBepXKAanoch
pe3ynbrataMu KIMHUKO-abopaTopHbIX UCCNeOoBaHUN.
Mpw npoBegeHnn Npobbl KynaxeHko pernctpmpoBanu yse-
nuyeHne BpemeHun obpasoBaHuWs remaTtombl B 2,2 pasa,
(cpenoHee 3HayeHue 34,15 + 0,81 cek.), YTo cocTaBumo
68.3% OT HOpMbl. 3Ha4yeHUss OpYrnx MHOEKCOB: MOAHOrO
yucna Cepakoa 0,33 + 0,01, uHgekca Muhlemann (0,3 +
0,1) cdomkcmpoBanu NpakTU4eckn B npegenax Hopmbl. Kpo-
Me TOro, 3Ha4yMTEeNbHO CHMXanocb 3HavyeHne niaekca PMA
0o 21,41 + 1,61%(p < 0,05). Npwu oueHke nokasaTensa da-
rounTapHon akTUBHOCTWM NEenKkouMToB obpaiianv BHMMa-
HWe Ha TO, 4YTO ero Hopmanu3auusa 6bina 3adukcupoBaHa
y 70% nauueHTOB. PesynbTatbl MUKPOOMONOrnyeckoro
nccnefoBaHUsa COAEPXKMMOro NapoAoHTanbHOrO KapMaHa
Ha 5 cyTku OT Hayamna nevyeHus nokasanu: y naumeHToB 1
rpynnbl B 90% naumeHToB Habnwganu pocT naToreHHon
MUKpPOopbI, @ BO 2 rpymnne TOnbKo y 2 naluMeHTOB B aHa-
9pOOHBIX YCNOBUAX MAEHTUMWLUMPOBaHbI €ANHUYHBIE Nen-
TOCTPENnTOKOKKM (puc. 4). aHHbI hakT MOXHO 00BbACHUTL
TeM, 4YTo NMMA@OTPONHOEe BBeAEHNE aHTUbakTepumanbHOro
npenaparta no3BoNnseT MoMy4YnMTb BbICOKME KOHLEHTpauuu
NeKapCcTBEHHbIX NMpenapaToB He TOMbKO B MATONOrM4YeCKOM
ovare, HO U B perMoHapHbIX nMMmdaTtmyeckux ysnax [10-
12]. A Takxe numdocTumMynupyrollee gencTesve nupasbl
n nupokaunHa, cnocobcTByeT ObICTPOMY BOCCTAHOBMEHMUIO
NPOXOAMMOCTWN pPermoHapHoro numdarmyeckoro pycna, a
3Ha4YnT ageKkBaTHOMY ApeHaxy U AeTOKCUKauum TKaHeBOW
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Xungkoct n numdsbl [9-12]. KO.M. JleBnH (1986) ykasbiBaeT
Ha TO, YTO NMMMAOTPONHOE BBEAEHME NTEKAPCTBEHHbIX Mpe-
napaTtoB CHWXaeT PUCK BO3HWKHOBEHMWSI annepruveckunx
peakuuin. Cnegyet oTMeTUTb, YTO 00Llasi A03a BBOAUMOTIO
aHTMbakTepmanbHOro npenapata Bo 2 rpynne B 2,5 pasa
MEeHbLLE, YEM NPU ero BHYTPUMbILLEYHOM BBEAEHUN, A MO-
NOXUTENbHbIN 3G EKT OT NNEYEHNA perMcTpupoBanm paHb-
we.

Yepes WecTb MecsueB nocrne npoBeAeHHOro NevYeHns
y 100% nauMeHTOB OoTMeYanu yrny4leHne camovyBCTBUSI.
MauneHTbl yKasbiBanu Ha ucyesHoBeHne Gornen B OecHe,
OTCyTCTBME AUCKOMAGOPTA MpuU KeBAHUN, KPOBOTOUMBOCTU
AecHbl. IHOeKe rurmeHbl COOTBETCTBOBAIT XOPOLLEMY YXOAY
3a nonocTbto pta. OTMevanu TeHAEHUMIO K HopManusauum
nHgekca PMA-16,0 £+ 1,23%(p < 0,05). MNMpoba Wunnepa-
Mucapesa 6bina oTpuuaTensHasa. CpegHee 3Ha4YeHue npo-
Obl KynakeHKo B AJaHHOW rpynne permcTpupoBanu B npege-
nax 48,66 + 2,11 cek., 4to coctaBnseT 97% oT HopMmbl. B
KOHTPOJbHOW rpynne Bpemsa o6pa3oBaHUs remaTombl yBe-
nuyunock B cpegHem ao 37,75 + 1,94 cek., 4To cocTaBuIio
Bcero 75,9% ot HopMbl. Heo6x0ANMMO OTMETUTb, YTO NMpu
NPUMEHEHUM NUMEOTPONHOrO BBEAEHUS aHTMbakTepu-
anbHOro npenapaTta y nauyveHToB Habnwoganu yctonyum-
BYHO TeHAeHUuto K Hopmanusauum HCT-tecta. ¥ 70% na-
LMEHTOB ero 3Ha4yeHne COOTBETCTBOBANO HopMe (B rpynne
cpaBHeHus y 30%) [15]. MNpn cpaBHeHUn pe3ynbTaToB MC-
cnepyembix rpynn pasHuua 6oina goctoBepHa- p < 0,05.
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CoxpaHNTb MONIOAOCTb MAPOAOHTA:

npasaa unnm mnd? Crparerna n TakTuyeckmne
noaxoAbl B NeprofOHTONOrMN Ha OCHOBE
npoPUNaKTNYECKON, NpeANKTUBHON,
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© benerosa M.A.", Mutpornt B.A?, Cynapesa AB.', Crapuesa CB., Bacunbesa M.C.!, OneliHnk EA.

'QegepanbHoe rocyaapcTBEHHOE DIOMKETHOE YUPEXAEHUE BbICLIErO 06pa3oBaHusA

«BOPOHEXCKMI TOCYAaPCTBEHHbBIN MEAVLMHCKII YHMBEPCUTET MMeHn H.H. BypaeHko»

MuHucTepcTBa 3apaBooxpaHeHna Poccunckon Oegepaunn, BopoHex, Poccua

‘DepfepanbHoe rocynapcTeeHHoe BI0KETHOE 00Pa30BaTENbHOE YUPEXIEHNE BLICLIErO 06Pa3oBaH/a

«MOCKOBCKIMI roCyAapCTBEHHDI MeMKO-CTOMATONOMMUYeCKM yHBEpCUTET nMeHn A, EBoOKMMOBa», MockBa, Poccua

Pe3lome:

AkmyarnbHocms. NpuMeHeHne ocTeonnacTu4eckux MaTepmanos U rmanypoHOBOI KUCNOThl B NAPO4OHTONOMN ABNSETCS
Ype3BblYaiHO akTyalnbHbIM A9 COBPEMEHHOW CTOMATOMNOMMKU, Tak Kak NPpeAnKTUBHOE BBELAEHME B MPOTOKON NevYeHust
OCTEOMHAYKTUBHOrO npenaparta W/unv ruanypoHOBOM KUCMOTbI MO3BOMST CMOAENUPOBATb COCTOsiHME 6rnu3koe K
dunsnonornyeckomy, oMonoanTb, U 4OCTUYb PE3YNbTaTOB MaKCUManbHOIO BOCCTAHOBIEHWSI CTPYKTYP NEPMOAOHTA.
Llenb. ViccnepoBaHus siBNsieTCsl aKCnepuMeHTanbHoe NoATBEPXAEHNEe BO3MOXHOCTU COXpaHEeHUs1 nU3nMonornyeckoro
COCTOSIHVSI U OMOJIOXKEHWSI NAPOJOHTA C MOMOLLbI OCTEONNACTUYECKUX MaTepManoB U/Mnu ruanypoHOBOW KUCOThI.
Mamepuanbl u memoOsl. B xofne akcnepumeHTa nsydanacb guMHamuka penapaTtMBHOINO OCTEOreHe3a B UCKYCCTBEHHO
BOCMNPOM3BEAEHHbIX AedeKTax YEMCTHbIX KOCTEN Yy KPOMMKOB MPU MCMNOMb30BaHUM OCTEONACTUYECKNX MaTepmnanos
«KnungeHT», «buonnacTt-geHT» nunmn 6e3 NpMMeHeHUs CTUMYNATOPOB pereHepaLmm, Tak e kak oTAeNbHOoe HanpasneHne
n3yyeH mopdoreHes TkaHel NapoAoHTa Npu NPUMEHEHUN TManypoHOBOW KUCIOTHI.

Pesynbmambei. NpoBeaeHHble MOPGONOrMyeckme nccneaoBaHns MOryT cBuaeTenscTBoBaTb 06 YyCKOpEHMM NPOLLECCOB
pereHepawmm No CpaBHEHUIO C HOpPMarnbHbIM TEYEHMEM Ha 6-7 CYTOK.

Bbi600b1. JkcnepuMeHTanbHO JoKa3aHo, YTO CoOXpaHeHWe U NPOASIeHMe MOMOA4OCTM NapoAoHTa SABNSETCS BO3MOXHbIM.
B ycnoBusix coBpeMeHHOI CTOMaTONOMMM 3TO SIBRsieTCS LienecoobpasHbiM 1 BaXKHbIM, NPY YCNOBMM BbIGopa NpaBuibHON
KITMHUYECKOW CTpaTernm n TakTU4ECKNX MeToA0B. B YacTHOCTH, ycoBepLUEHCTBOBaHUE NpoLeaypbl OTKPLITOro KlopeTaxa
napooHTanbHOro kKapmaHa nyTém NpeanKTUBHOIO BBEAEHMS B MPOTOKOI NIeYEeHUs OCTEOUHAYKTMBHOIO nNpenapaTa u/unm
rmanypoHOBOWN KUCIOTbl NO3BONAT 3HAYUTENBHO MOBbLICUTL 3(PHEKTUBHOCTL NeYebHbIX MEPONPUATUIA 1 BOCCTAHOBUTb
COCTOSIHVME NEePUOJOoHTa, 6rM3koe K PU3N0NIOrM4EeCKoMy.

KniouyeBble cnoBa: OCTEOMHAOYKTOPbI, OMOJI0OXXEeHUEe nepmnoaoHTa, rmanypoHoBasa KUCIOTa, OTKPbITbIN KlOpeTax,
pea6mnV|Taum| nauneHTa ¢ 6onesHbIo TKaHen napogoHTa, BOCCTAaHOBIEHME TKaAHEN NepUoJoHTa.

CraTtbsa noctynuna: 17.01.2022; ucnpasneHa: 16.02.2022; npuHara: 28.02.2022.

KoHcnukTt wmHTepecoB: beneHoBa W.A. aBnsieTca 4YneHOM peaakUMOHHOW KONnernu, ogHako, BnvsiHue Obino
HMBENMPOBAHO B NpoLecce ABOWHOIo Crenoro peLeH3npoBaHus.
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Abstract:

Relevance. The use of osteoplastic materials and hyaluronic acid in periodontology is extremely important for modern
dentistry, since the predictive introduction of an osteoinductive drug and / or hyaluronic acid into the treatment protocol will
allow simulating a state close to physiological, rejuvenating, and achieving the results of maximum restoration of periodontal
structures.

Aim. To experimentally confirm the possibility of maintaining the physiological state and rejuvenating the periodontium using
osteoplastic materials and / or hyaluronic acid.

Materials and methods. During the experiment, the dynamics of reparative osteogenesis in artificially reproduced defects
of the jaw bones in rabbits was studied with the use of osteoplastic materials "Klipdent", "Bioplast-dent" or without the
use of regeneration stimulants, as well as the morphogenesis of periodontal tissues when using hyaluronic acid. Results:
the morphological studies carried out may indicate the acceleration of the regeneration processes in comparison with the
normal course for 6-7 days.

Conclusions. It has been experimentally proven that the preservation and prolongation of periodontal youth is possible. We
consider it appropriate and important in the conditions of modern dentistry, provided that the correct clinical strategy and
tactical methods are chosen. In particular, the improvement of the procedure for open curettage of the periodontal pocket by
predictively introducing an osteoinductive drug and / or hyaluronic acid into the treatment protocol will significantly increase
the effectiveness of therapeutic measures and restore the periodontal condition close to physiological.

Keywords: osteoinductors, periodontal rejuvenation, hyaluronic acid, open curettage, rehabilitation of a patient with
periodontal tissue disease, periodontal tissue restoration
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Yto Takoe monopoctb? MoXHO nu ee coxpaHutb? W Mcnonb3ys gaHHble ABaauaTUNATUNETHEro onbiTa Ha-
rnaBHoOe, Kak 37O caenaTtb? Bce 3Ty Bonpockl ABMSOTCA  GnogeHus 3a nauueHtTamu ¢ pasfunyHbiMM opmamiy 3a-
4YpEe3BblYaNHO BaXHLIMY KaK AN 300POBbA KaX4Oro KOH-  GoneBaHuMin MNapofoHTa, KIMHUYECKUMU pesyrbTaTamMu
KPETHOro Yenoseka, Tak v Ana MeanunHbl B Lenom. Mlepno-  nevexus, npounNakTKn, Mbl C4MTaeEM, YTO 3TO BO3MOX-
AOHT — CIIOXHas CTPYKTYypa, KOTOPas BbIMNOMHAET HE TONbKO  Ho. OgHako peanbHO 3TO TOMBbKO B TOM Criyvae, ecrnv mbl
OMOPHYI0, HO U OBMEHHYI0 PYHKLMIO, @ 3HaYUT, SIBMSETCS  ymeem TBEPAYHO OMOpPYy B BUAE MPaBUIbHOW CTpaTerum u
BaXHBIM CBSI3YIOLIMM 3BEHOM B CUCTEME OPraHU3M-MO-  ppigepeHHbIX TAKTUYECKUX METOAOB.
nocTb pTa, a Takxke ABNAETCS NnokasaTenem romeocrasa Basupysicb Ha COBGCTBEHHbIX UCCMENOBaHMSX U 0630pe
MakpoopraHusma B uenom. TpaAMuNoHHO MOMOAOCTL OTO-  fyrepaTypbl POCCHIACKOTO U 3apyBeXHOr0 HayYHOro Co-
KAECTBNACTCS C NOHATMEM 3A0POBbA, YTO U ByAeT PUry- o6 iecTRA, MbI NPULLAM K BLIBOAY, YTO NATOMOMMYECKNE N3-
pupoBaTb B AaHHOW cTaTbe. Mbl pewnnu n3yuntb 06bek- o oo o NapOAOHTE MOFYT NMPOMCXOANTL MO PSAY Npu-
TMBHbIE KPUTEPUN CTAPEHVS NEPUOAOHTA 1 MOMPOBOBATE ., wak oBuiero, Tak M MECTHOTO XapakTepa, a UHOIA 1 MX
Half;_;‘:'( T();Lt‘e'(c;::F;"G'igffmn;::l;sz}OVTTZTOMMMy;apOaiT;Cﬁ3 or coyeTaHum [1-3,8-11]. MNpuyem vawie Bcero naTonorvsi na-

puTep P pusy POAOHTa HOCUT MynbTUdaKTOpManbHbIn U KOMOPOUAHBIN
npouecc ctapeHus nepmonoHTa? OCHOBbLIBAsCb Ha HALINX
xapaktep [1-5,12-16]. Mbl cunTaem, 4YTo cTpaTerus, onpe-
nccnegoBaHUsaX U MHOFOMETHEM onbiTe paboTkl C NaTono- .

. JendLas pelleHne NnocTaBneHHON 3a4a4un — COXpaHeHne
rmen napofoHTa, CMeNno MOXHO Cka3aTb, YTO C BO3pacTom MONMONOCTH NADOOHTE. ADEACTABASET COBOM MDeaMKLMI
B HEM 3anycKatTCsi MEXaHU3Mbl M3HALLMBAHMSA HA MUKPO- 1 A P g' » P ﬂﬂ peankl
MaKpoypoBHsX [1-4]. Tak, y N, MOXMIIORO M CTAPYECKOro 1 npeBeHUMI0 3aboneBaHus. pmqu: 30M0TbIM CTaHAaap-

TOM B peanu3auumn 3TUX MeponpuaTUin Mbl BUAUM 3TMONA-

BO3pacTa SnuUTeNnManbHbIi CIION CAN3UCTON 0GOMOYKN Mo- H
NIOCTU PTa MCTOHYAETCS B OCHOBHOM 3a CUeT LWNNOBUAHbIX ~ TOTEHETMHECKNIA NoaxoA. To ecTb, MyTb NPeAoTBPaLLeHMA

KneToK. COeAMHUTENbHAS TKaHb [ECHbI CTAHOBUTCS MoT- ~ BCEBO3MOXHBIX 9TUONOMMYECKNX 1 NATOreHeTUHECKUX Me-
Hee, YMeHbLIAeTCs KONMYECTBO MEXKMNETOYHOM xuakocTy,  XaHU3MOB 3anycka GonesHei 1 cTapeHnst NapofoHTa elye
TEpSIeTCS BNacTUYHOCTb, rPYBElT BOMOKHA M CHbkaeT-  Ha [AOHO30MOrN4ecKom aTare. TakTuyeckme MeTodbl — 3TO
csl Yncno pubpobnacToB. MicToHYaeTcs anuTenvanbHbli 1€ WHCTPYMEHTBI U HamnpaBneHna Ha nyTtu peanusaunu
CIOM B MeCTax C HEOPOroBEBAKLNM 3NUTENNEM U, HA0O0-  CTPATEruun, KOTopble MOMOryT AOCTUYb CTOMKOrO KInHWYe-
POT, OTMEeYaeTca runepnnasns B MecTax C OporoBepal-  CKOro pesynetata. [1o Hawemy MHeHuIo, Hanbonee sHauu-
lwmm anuTtenuem [5-7]. MbIMW MeToAaMu ANs COXpaHeHUs 300pPOBbsi MapofoHTa

B cBA3K ¢ aTUM, XOTenock 6bl pasobparbCsa: MOXHO N SBMSIOTCA KOMMIEKCHOCTb U NEePCOHNdMKaLNS (MHANBUAY-
COXpaHUTb 3[0POBbE MApPO[OHTA, a 3HA4YMT U ero Momo-  anu3auus) nporpamm npodunakTuku. KoHcTpympoBaHue un
[ocTb? pelleHne NoaHATON Npob6rnemMbl BO3MOXHO TOMbKO Ha oc-
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HOBe peanusaumu BCEX YNOMSAHYTbIX HaMWU KOMMOHEHTOB
[10-12,17-21].

Tak Kak B NpeanKLMN 1 NPEBEHLUN Mbl BUOUM OCHOBHbIE
BEKTOPbI pelleHns npobnem 340poBbA NapodoHTa, pac-
cmMoTpuM nx 6onee nogpo6GHo.

Mpeavkumna npeactaenset cobow BbIBNEeHWe npegpac-
MonoXeHHOCTK Kk 3abonesaHuio. MNpeBeHUMs npegnonaraeT
npeaoTBpaLLeHne 1 CHUXXeHne pucka pa3sutus 3abonesa-
HWS. B pamkax peanvsaummn HaunmoHanbHbIX NporpaMm npe-
OMKUMK 1 NpobmMnakTukn ctomaTonornyeckon sabonesae-
MOCTM, O4EHb BaXKHO ONpPeAENNTb 3TUONOrMYECKUN hakTop
UNn KoMnnekc GakTopoB, B pe3yrnbraTe KOTOPOro MOXeT
pa3BuTbCA 3aboneBaHne, a Takxke OLEHUTb CTEMEHb BrU-
SHUA PaKkTOpoB pucka. BbisBneHne 3aBMCUMOCTU MeXay
COCTOSIHMEM OpraHmamMa M cTomartoriormdeckum 3sabone-
BaHMeM onpefenseT yCnewHoCTb npeaynpeanTenbHbIX U
npodunakTU4EeCKMX MeponpuaTuini. Tak, NpocnekTMBHOEe
NPOrHO3MpoBaHWe COCTOSHMSA NapOAOHTa, HOCUT OCODEH-
HO BaXXHbI XapakTep C MO3MLUN COXPaHEeHUs ero 34opo-
BbsA. CnefoBaTenbHO, NPeAnKLMSA U NPEBEHLNS ABMSIOTCA
OMOPHBIMM MOMEHTaMM [OHO30JI0TMYECKON ONarHOCTUKN
[1,3,16-21].

Ha cerogHsawHuii pgeHb BO3 pekomeHayeT yoenutb
ocoboe BHMMaHue KOMMSIEKCHbIM NPakTU4ECKNM
meponpuaTusaMm. Kpome Toro, npodwunaktnyeckme mnpo-
rpamMmmbl OOIMKHbI MMETb UHAUBMAYanbHbIN NOAX0n, Y4u-
TbiBalOLWMA oblwme 3aboneBaHnsi, 0COGEHHOCTUN NUTaHUS,
n apyrve akTophbl, KOTOPblE HENOCPEACTBEHHO BMUSIOT Ha
romeocTtas napofoHTa. 3TO CBA3aHO C TEM, YTO OpPraHn3m
yenoBeka SABMSETCA MHOTOMEPHOW OTKPbLITOW CUCTEMOW,
B3aMMOJENCTBYIOLEN C COBOKYMHOCTbIO (PakTOpoOB cpe-
Abl. Ang MmeanumHbl 3To POPMUPYET YHUKAINbHOCTb U He-
NMOBTOPUMOCTb KaXXJ0ro KMMHWYECKOro cryvas u Kaxaoro
oTAeNbHO B3ATOro naumeHTta. CnegoBaTenbHO, B KaXA0M
cnyyae Heobxoaumo paboTaTtb Haj co3faHueM KOMMIeKe-
HOW WMHAMBMAYanbHOW MOLENU, HanpaBleHHOW Ha 03[0-
poBrieHne napogoHTa [2,4,16-21].

AKTyanbHOCTb BbILLIECKA3aHHOro MNoATBepXaeHa cob-
CTBEHHbIMW NCCNeA0BaHUAMM, NOAKPENEHHbIMU KCNepu-
MEHTanbHbIMN AAHHBIMW.

OKCNEPUMEHTANNIbHOE UCCITEOOBAHUE

Hamu 6bin npoBeAeH 3KCMEPUMMEHT Ha XMBOTHbIX Ha
b6ase Hay4yHo-mccnegoBaTenbCKOro MHCTUTYTa 3SKCNepwu-
MeHTanbHON 6GMONorMM M MeauuuHbl rocyaapCTBEHHOIO
OroaxeTHOro obpasoBaTeNnbHOro YYpexaeHusi BbICLLEro
npodgeccnoHanbHoro obpasoBaHua «BopoHexckoro rocy-
[apCTBEHHOIo MeANLMHCKOro yHusepcuteTta um. H.H. byp-
OEHKOY.

LUEJb

[NogTBepXaeHne BO3MOXHOCTU COXpaHeHus uamno-
JTIOT’M4YEeCKOro CoCToAHMA U OMOJTIOXKEeHUA napogoHTa C no-
MOLLbI OCTeonIacCTu4ecKknx maTtepmanoB n npuMeHEHNA B
NPOTOKOMNax NpoUNakTUKM U fie4YeHnsa napogoHTa rmany-
POHOBOW KMCNOTHI.

MATEPUAIbI U METO[ObI

B xope skcnepumeHTa mM3yyanacb AUHaMuKa penapa-
TMBHOIO OCTEOreHe3a B UCKYCCTBEHHO BOCMPOU3BEAEHHbIX
TpaBMe NepuoaoHTa y KPONMKOB, COOTHOCKMMOW C NMPOBOAM-
MbIM OTKPbITbIM KIOpeTaXKemM Npu XPOHUYECKOM NapOL4OHTM-
Te TSHKENON cTeneHn. B napoaoHTanbHbIA KapMaH BHOCUIN
ocTeonnacTu4eckue Martepuanbsl U HaknagbiBanu Webl. B
KayecTBe OCTEOMacTUYECKNX MaTepuarioB MNPUMEHSANN:
«KnungeHt», «bunonnact-geHT» unm 6e3 NnpuMeHeHus cTu-
MYNATOPOB pereHepaumnm.

OcHOBbIBasiCb Ha [aHHbIX MOPOIOrMYeCcKoro uccrie-
[OBaHUs, NMPOBOAMUIIACE CPaBHUTENbHAs XapaKTepucTuka

dndodoHmusna
— T
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pe3ynbTaTtoB NPUMEHEHMS TOrO UM MHOTO BUAa ocTeonna-
CTMYECKOro MaTepuana v pereHepawmm KOCTHO-NePUOA0H-
TanbHOro Aedekta nof KPOBSHbIM CrYCTKOM.

JkcnepuMeHTansHo-Mopdonornyeckas yactb paboThbl
BbinonHeHa Ha 30 nonoBo3penbix 6ecnopoaHbix nabopa-
TOPHbIX KPONKMKax C Ha4yanbHON maccon 3,5 Kr.

B 3aBMCMMOCTM OT UCNONb3yeMbIX OCTEOMNNACTUYECKNX
mMaTepuanoB 1M BUOOB M3y4YaeMol NaTonornu, BCe XMBOT-
Hble 6bIny pasgeneHbl Ha 3 rpynmnbl.

1-9 ocHoBHasi rpynna (12 KponmKkoB), NPUMEHSNCHA OCTe-
onnactuyeckuin matepuan Guonornyeckoro (KCEHOreHHo-
ro) npoucxoxxaeHust «buonnacT-geHT».

2-9 ocHoBHas rpynna (12 KponukoB), Mcnonb3oBarncs
npenapaTt CUHTETUYECKOro NPOUCXOXAeHUs «KnungeHTt».

3-9 TpeTbs KOHTponbHaga rpynna (12 KponumkoB), OCTeO-
nnacTU4eckMin maTepuan He NpUMeHSNCcs.

Mony4yeHHble B xo4e uccrnefoBaHust AaHHble 6biny 06-
paboTaHbl C MOMOLbD METOAOB MareMaTU4eCcKon cTaTu-
CTVIKM, peanv3oBaHHbIX B NakeTe NpuknagHbiX KOMMNbOTEp-
HbIx nporpamm STATISTICA 6.0 StatSoft Inc. ons nepco-
HanbHOro komnbtoTepa B cucteme Windows. Kputndeckui
YPOBEHb CTAaTUCTUYECKOW 3HAYMMOCTU p Obln NPUHSAT, paB-
Hbim 0,05.

[lna npoBepkn COOTBETCTBUSA JAHHbBIX HOPMarbHOMY 3a-
KOHY 1 yCNOBUSA paBeHCTBa AUCnepcuin pacnpegeneHui ns-
y4yaeMblX NPU3HAKOB B CPaBHMBAEMbIX rpynnax Ucnonb3o-
Banu moaynb "OCHOBHblE CTAaTUCTMKM M Tabnuubl" nakeTta
STATISTICA ¢ ucnonb3oBaHnem kputepus LLlannpo-yYunka,
KOTOPbIA MPUMEHSETCH NPU UCXOLHO HEW3BECTHbIX Cpen-
HUX 3HAYEHMAX N KBAAPaTUYECKOro OTKIMOHEHUS.

lMpoBepka ycnoBusi, KacawLLerocsi paBeHcTBa gucnep-
Cui pacnpefgeneHuii npusHakos, Gbina npoBeaeHa C Mo-
MOLLbIO NoAnporpaMMbl pacyeta kputepus JleBeHa B na-
kete STATISTICA. lMNpu 3HayeHusx p<0,05 npuHMmanacbh
anbTepHaTMBHasA runoTe3a O CyLIeCTBOBaHWW pasnuynii
MeXay 3Ha4YEeHUAMU OUCMEePCUM KOHTPONBHON N OCHOBHOM

rpynm.

PE3YINbTAThI

MpuuccnegosaHnm 0630pHbLIX TMCTONOMMYECKNX CPE3OB,
OKpaLLEHHbIX reMaTOKCUNIMHOM-3031HOM, 6bIno o6Hapyxe-
HO, YTO Ha 14 CyTKM 3KCNepumMeHTa NpoLecc pereHepaymm
KOCTHOW TKaHW ycunusaeTcs BO BCex paboymx rpynnax no
cpaBHeHuIo ¢ BrokoHTponem (puc. 1), onepexast OCHOBHOM
npouecc BoccTaHoBneHust Ha 5,0 = 0,7 gHen (p < 0,05):

Puc. 1. KocTHas TkaHb, 14 cyTok pereHepauuu.
OKp. reMaToKCUNMHOM-303UHOM, yBen. 100.

Fig. 1. Bone tissue, 14 days of regeneration. Staining
with hematoxylin-eosin, increase of 100.
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B rpynne 1 Ha 6 + 0,32 gHen, rpynne 2 Ha 5 + 0,27 gHen
(p <0,05).

Mpn paccMoTpeHun MopdONornyeckmx cpe3oB KOCT-
HOWM TKaHW (NpumeHeHue «buonnacTt-geHT») npouecc pe-
reHepaumm KOCTHOW TKaHW YCUIMBAETCS MO CPaBHEHUIO C
6uokoHTporneM Ha 6 + 0,32 gHeli (p < 0,05). Habnopaetcs
yCWUIeHHasi Backynsipm3aums BCero npocTpaHcTea nepeso-
ma (puc. 2). Takxxe Mbl MOXeM HabnaaTtb, YTO OCTEOLUTHI
(OPMUPYIOTCH, U HAYMHAETCH MPOLIECC UX MOTPYXEHUS B
KOCTHblEe JaKkyHbl, MHTEHCMBHOCTb OKpalluMBaHWUs CBUAEe-
TenbCTBYET O MOBbILWEHHbLIX 0OMeEHHbIX npoleccax (puc. 1
n puc. 3) 1 HPOpPMNPOBAHUN OCHOBHbBIX TSXKEN KOCTHOW rpy-
GOBOMNOKHUCTOM TKaHMU.

Mcnonb3oBaHue B akcnepumeHTe «KnungeHT» Bbi3biBa-
N0 CXOAHY MOPMONOrMYecKyo KapTuHy (puc. 3) He3aBu-
CMMO OT (hpaKLMM OCHOBHOIO KOMMOHEHTA: TUHKTOPUarb-
Hasi NNOTHOCTb amMOpP(HOro BeLlecTBa ycuneHa, XopoLlo
pasnuuumbl hopmupytomecsa cocyabl (o 1/3 yxe cdop-
MUPOBaHHbIX). CkonneHns rpyboOBOMOKHNUCTON TKaHW KOH-
LEHTPUPYIOTCA B OKCUMUITbHO OKpaLUeHHbIe MONs, B KOTO-
pbiX, B 6onbluen cTeneHn, onpeaensanTca hopMUpyoLLIn-
ecsa octeoumnThl (80 60%) n octeoknacTbl (He 6onee 10%).

Puc. 2. KocTHas TkaHb, 14 cyToK pereHepauuu.
OKp. reMaToKCUNMHOM-303MHOM, yBen. 100.
Fig. 2. Bone tissue, 14 days of regeneration. Staining
with hematoxylin-eosin, increase of 100.
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lMpouecc pereHepauum KOCTHOW TKaHW yCUIIMBaeTCs Mo
cpaBHeHUIo ¢ GuokoHTponem Ha 5 + 0,27 gHen (p < 0,05).

Takum obpasom, no pesynsratam Ha 14 cyTku rucTosno-
rmyeckas kapTuHa KIeTo4YHoro ooHa n aMopcHOro Belle-
CTBa KOCTHOW TKaHW, apXMTEKTOHMKA MUKPOLMPKYMATOPHO-
ro pycna B pereHeparte CBUAETENbCTBYHOT 06 YCKOPEHHOM
3aXUBJIEHUM N OCTEOreHe3e Ha CPOK MPEBbILIALNIA KOH-
Tponb Ha 5,0 £ 0,7 cyTok (p < 0,05) (puc. 1, 2 n 3).

[Mpn n3yyeHnmn cpe3oB KOCTHOM TKaHU Ha 28 CyTKn Mop-
ONorMYeckoro akCneprMMeHTa B rpynne XMBOTHbIX «Knun-
OeHT» Habnoganock opMMPOBaHME OCHOBHOMO KOCTHOMO
BeLLecTBa: OCTeoUUTbl BbINM NOrpy>eHbl B KOCTHbIE Naky-
Hbl (OHM Npeobnazganu Bo BCEX MOMSIX 3pEHUst U COCTaBMsi-
nn He meHee 70% oT obLiero Yncna KneTok), amopdHoe
BELLECTBO ObINO NONTHOCTbLIO CBOOOAHLIM OT NpUMecel pe-
reHepaymu, cocyabl MUKPOLMPKYMALMN C XOPOLUUM KpOBe-
HanonHeHneM 1 NONHOCTbIO cchopmupoBaHbl (puc.4). MNpo-
Lecc pereHepaumm KOCTHOW TKaHW yCUINMBaeTCs Mo cpaBs-
HeHuto ¢ GuokoHTponem Ha 7 + 0,28 gHen (p < 0,05).

Taknm 06pa3om, Ha OCHOBaHMMU U3YYEHUs MPOLLECCOB
pereHepauun Ha 14 n 28 geHb, MOXHO KOHCTaTMpOBaThb,
YTO Mpouecc pereHepaumm KOCTHOW TKaHW C MCMNOnb30Ba-

Puc. 3. KoctHas TkaHb, 14 cyToK pereHepaymu.
OKp. reMaToKCUIMHOM-303MHOM, yBen. 100.
Fig. 3. Bone tissue, 14 days of regeneration. Staining
with hematoxylin-eosin, increase of 100.

Puc. 4. KocTHasi TKaHb, 28 CyTOK pereHepauuu.
OKp. reMaToKCUNMHOM-303UHOM, yBen. 100.

Fig. 4. Bone tissue, 28 days of regeneration. Staining
with hematoxylin-eosin, increase of 100.
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Puc. 5. KocTHasi TKaHb, 28 CyTOK pereHepauuu.
OKp. reMaToKCMNMHOM-303UHOM, yBen. 100.

Fig. 5. Bone tissue, 28 days of regeneration. Staining
with hematoxylin-eosin, increase of 100.
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HMeM ocTeonnacTuyecknx matepuanos («brnonnacT-geHT»
n «KnungeHT») ycunueancs no CpaBHEHUIO C HOPMOWN U
onepexan ee Ha 6,0 £ 0,28 cyTok (p < 0,05) He3aBMCUMO OT
bpakuuni BewecTs.

Cxoxas kapTvHa Ha 28 cyTkun akcnepuMeHTa Habnoga-
nacb 1 npu ncnonb3oBaHun «brnonnact-geHT» (puc. 5).

Takxe, B CBOEM UCCNEeAOBaHUN Mbl U3YUYUNN U3MEHE-
HMe anamMeTpa KPOBEHOCHbLIX COCYAO0B B pa3HbIX 3KCMepu-
MeHTanbHbIX rpynnax. Tak, Ha 3-ui OeHb 3KCNepuMMeHTa
3a cYeT BbIPa)XEHHOro NMOJSTHOKPOBMUS COCYAOB U aKTUBHOMO
BOCNanuUTeNbHOro npouecca AvameTp KPOBEHOCHbIX CO-
cynoB Obin MakcuManbHbIM. B ocHoBHOM rpynne 1 ¢ maTte-
punanom «brnonnacT-geHT» OaHHbIA NokasaTenb COCTaBuI
69,7 £ 4,3, 25,9 + 3,8 n 33,5 + 3,2 Ha 3-un, 7-o n 14-bii
OeHb COOTBETCTBEHHO. B ocHoBHOW rpynne 2 ¢ maTtepu-
anom «KnunpgeHt» 74,4 + 3,2, 38,2 + 3,7 n 42,3 + 3,3 Ha
3-ui, 7-oM 1 14-bll AeHb COOTBETCTBEHHO. B KOHTpONbHOM
rpynne 3ToT nokasaTenb coctaBndet 88,2 + 5,2 Ha 3-un
[eHb, 66,04 + 4,2 Ha 7-0 AaeHb, 31,2 + 3,4 Ha 14-bIl AeHb 1~
57,4 + 4,2 Ha 28-01 feHb akcnepuMeHTa (Tabnuua 1).

[OnameTp KpPOBEHOCHbLIX COCYAOB OTpaxkaeT npouecchbl
aHrnoreHesa npv OPMMPOBAHUM COEOUHUTENBbHOWN TKa-
HW. B npouecce pereHepauun HadMHaloT popMUpoBaTb-
CA MHOXECTBEHHble Kanunnsapbl, KOTOpble BNOCneacTBun
YKpynHsTCcA. B Hawem uccnenoBaHum camblii MEHbLUNIA
OnamMeTp cocyaoB Obin Ha 7-01 AeHb Y XXMBOTHbLIX OCHOBHOM
rpynnel 1, B KOTOpOW npumeHsAncsa npenapat «buonnact-
[EeHT», B ganbHenwem, Ha 14-bil AeHb, 3TOT NokasaTenb
yBenuumeancs. Cxoxas AMHaMuKa y OCHOBHOW Tpymnbl C
npuMmeHeHnem «KnungeHTy», ogHaKo Ha 7-0M AeHb Nokasa-
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Tenb CpefHero AnameTpa CoCyAoB BbIlLE, YeM Y FpynMbl C
npenapatom «buonnacT-geHT». [luHamvka cpegHero ava-
MeTpa COCyAOB B KOHTPOMbHOW rpynne MpOUCXOAUT CXO-
XM 06pasom, HO C HEKOTOpPbIM CABWUIOM (3a4epXKKou) no
OTHOLLUEHUM K OCHOBHbIM rpynnam. Tak, HauMeHbLUWIA ana-
meTp Habmogancsa Ha 14-bil CYyTKKW, TO €CTb rPaHynALNOH-
Has TKaHb (hopMMpoBanack No3xe.

[pyrnm HanpaBneHnem aKCnepuMeHTa SBUMoCb M3y4ye-
HVe BnMSAHMA Ha MopdoreHe3 COeAMHUTENbHON TKaHW ru-
anypoHOBOM KMCIOTbI. [ManypoHoBasa kucnoTta sABndeTcs
cneunduUyHbIM KaTannaaTopoM pereHepaTuBHbIX NpoLec-
COB Kak B COEQUHUTENbHOW TKaHu (U Kak cneacTene — U B
KOCTHOW).

B 06bI4HBbIX YCNOBUAX pereHepaumm ruanypoHoBast KUc-
noTa HauyMHaeT HakannusaTbcsa nocrnie 10 cyTok 3axuBne-
HUA (pnc.6), u gocturaet makcumyma k 33,0 + 0,22 cytkam
(p = 0,05) (B HeKoTOpPbIX MHAMBUAYaMNbHbBIX Cry4Yasx 3ToOT
CPOK CABUraeTCs Ha HECKOMbKO CYyTOK B 06e CTOPOHBbI).

B ycnoBusax npoBeaeHHOro akcnepvMmeHTa, yxe Ha 14
CYTKM (pUC.7), HE3aBMCMMO OT UCMOMb3yeMOro BeLLecTBa,
rmanypoHosas kucrota B 6onbliei CTeneHn pacnorno-
XeHa B MaTpuKce CTpOMbI, a He B6nM3n cocynos, T.e. Mbl
HabrnogaeM KINeTOYHYH CUMHTETUYECKYH aKTMBHOCTb WUC-
KOMOro BelecTBa, 4YTo, 6e3ycnoBHO, CBMAETENBLCTBYET 00
aKTVBHbIX NpoLieccax pereHepauny yxxe Ha 4aHHOM CpOKe
(onepexeHune Ha 5 £ 0,32 cyTok (p < 0,05) no cpaBHeHuo C
KoHTponem (puc.6).

Bonee Toro, Ha 28 cyTku akcnepumeHTa (puc. 8 n puc. 9)
npoLecc CMHTe3a rmanypoHOBOW KUCMOTbl Obifl HACTOMNBKO
aKTVBEH, YTO camu KNeTkn He Gbinv pa3nuyunumel B MUKPO-

Tabnuya 1. CpepHuit fuameTp NpocBeTa KPOBEHOCHLIX COCYAOB B 3KCNEPUMEHTaNbHbIX Fpynnax, MKM.
Table 1. Average diameter of the lumen of blood vessels in experimental groups, microns.

OHn JKCnepuMeHTa

3

14 28

OcHoBHas rpynna 1,
C matepuarnomM
«BbuonnacTt-geHT».

69,7 £ 4,3MKM

25,9 + 3,8 Mkm

33,5 + 3,2 MKM -

OcHoBHas rpynna 2,
¢ matepuanom «Knun-
OEHT»

74,4 + 3,2MKM

38,2 + 3,7 MKM

42,3 £ 3,3 MKM -

KoHTponbHas rpynna 3,
6e3 ocTeonnacTU4eckoro
maTepuana

88,2 £ 5,2 MKM

66,04 + 4,2 MKM

31,2 £ 3,4 MKM 57,4 + 4,2 MKM

Puc. 6. KocTHasi TkaHb, pereHepauus 14 cyr.
Okp. ruanypoHoBo# kucnortol, ysen. 600.

Fig. 6. Bone tissue, 14 days of regeneration.,
hyaluronic acid staining, increase of 600.
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Puc. 7. KocTHasi TKaHb, pereHepauus 14 cyT.
Okp. ruanypoHoBo# kucnoTtol, ysen. 600.

Fig. 7. Bone tissue, 14 days of regeneration,
hyaluronic acid staining, increase of 600.
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npenapatax. B HopmMe Takoro npouecca HuW pa3y He Ha-

6noganochk (B 4OCTYMNHbIX HAM MCCNEAOBAHUSX), HO B 3KC-

neprvMeHTanbHblX paboTax Takue Npouecchl onuchiBanuch

M CBUAETENbCTBOBANM O TOM, YTO NPOLECChl 3aXKMBIIEHMUS

(pereHepauunmn) coeanHUTENbHOM (KOCTHOW TKaHW) Obinn

ycunensbl [20]. B utore yctaHoOBMEHO, YTO NpOLLECC pereHe-

pauwuun yckopsrncs Ha 6,0 + 0,18 cytok (p < 0,05) He3aBncumo

OT UCMNOSb30BaHHOIO BELLECTBA U CTENEHN €0 ANCNEPCUN.
Takum obGpasom, nNo pesynsTatam MOPEONOrnyecKoro

9KCMepMMEHTanbHOro NCCneaoBaHUs yCTaHOBIEHO Crieay-

ouee:

1. Ha ocHOBaHUUN N3y4yeHUst apXMTEKTOHUKN MUKPOLMPKY-
NSAITOPHOrO pycrna pereHepauus 6bina 6onee BbipaxkeHa
M yckopeHa B cpegHeM Ha 6,0 £ 0,28 cyTok (p < 0,05)
He3aBMCMMO OT (pakuuin BeLlecTB MO CPaBHEHUIO C
HOpMarnbHbIM MPOLECCOM.

2. [OnHamvka W3MeHeHUs guameTpa KPOBEHOCHbIX CO-
CyOQoB MoOKasana, 4YTO 3aXuBNeHue B KOHTPOMbHOM
rpynne npoTekano CO 3HAYMTENbHOW 3aJep>KKOW, 3a-
XMBIieHMe HacTynano K 28-y AHI0 3KCMepuMeHTa, B OT-
NYUKN OT OCHOBHBIX FPyNnax, rae OHO 3aBepLuanoch K
14-y gHio.

3. Ha ocHoBaHun n3y4eHnsa npoLEeccoB CUHTE3a rmanypo-
HOBOW KMUCIOThbl NMPOLECC pereHepauumm yCKOpsncs Ha
6,0 £ 0,18 cyTtok (p < 0,05) He3aBMCMMO OT MCMOJb30-
BaHHOrO BELECTBA U CTEMEHUN €ro AUCnepcum.

OBCYXAOEHUE

TakuMm o06pas3omMm, Mopdonormyeckoe uccregoBaHue
npouecca pereHepaunmn KOCTHON TKaHM JaeT BO3MOXHOCTb
caenatb criefytouime BbIBOAbI.

Pesynbrathl, Habnwgaemble MaKpOCKOMUYECKU: CKO-
pocTb pe3opbumm  ocTeonnacTMyeckoro Matepuana
«BrvonnacTt-geHT» conocTtaBMMa CO CKOPOCTbK pereHe-
pauumn KOCTU, YTO SIBMSIETCS ONTMMallbHbIM nokasaTenem.
Matepuan «KnunaeHT» kak Ha 14, Tak u Ha 28 CyTKu aKcne-
pUMEHTa Haxoauscs B HEM3MEHEHHOM BUAe, YTO rOBOPUT
0 ANUTENbHOM Nepuoae pe3opounm 3TOro CUHTETUYECKOTO
MaTepuana, u 3Ha4uTerlbHOM HECOOTBETCTBMM 3TOro Napa-
MeTpa CO CKOPOCTbI0 OCTeopereHepauuu.

B cnydae ucnonb3oBaHWs ocTeonnacTUYeCcKUx marte-
puanoB pereHepauusi MUKPOLUPKYIATOPHOro pycna Gbina
6ornee BbipaxeHa Kak Nno Ka4eCTBEHHbIM (3penoCTb KpoBe-
HOCHbIX COCYAOB), Tak Y MO KONMUYECTBEHHbIM (AMHaMuKa
MU3MEHEHNS OuameTpa KPOBEHOCHbIX COCY[OB) napame-

_ ‘ . [ 4 :
- - : .
L g \
Puc. 8. KocTHas TkaHb, pereHepauus 28 cyT.

Okp. ruanypoHoBo# kucnoTtbl, ysen. 400.

Fig. 8. Bone tissue, 28 days of regeneration,
hyaluronic acid staining, increase of 400.
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TpaM. A UMEHHO: Ha OCHOBaHWUW TMCTONOrMYECKOW KapTUHbI
MUKPOLMPKYNSTOPHOIO pyciia KOHCTaTMpoBanoch yckope-
Hue pereHepauuu B cpegHem Ha 6,0 £ 0,28 cyTok (p < 0,05)
Nno CpaBHEHWIO C HOPManbHbIM MPOLIECCOM; Ha OCHOBaHMUM1
OVHAMUKU M3MEHEeHWUs AnameTpa KPOBEHOCHbIX COCYy[O0B
YCTaHOBIEHO, YTO MpOLEecC pereHepaymmn 3aBepiancs k 14
[OHI0, B 0TNn4me ot 28 npu obbl4HbIX YCNOBMKSAX; HA OCHOBa-
HUW U3y4YeHMs NPOLLECCOB CUHTE3a rManypoOHOBON KUCMOThI
npouecc pereHepauun yckopsnca Ha 6,0 £ 0,18 (p < 0,05)
CYTOK.

C yBEpPEHHOCTbID MOXHO YTBEpPXAaTb, YTO 06a ucnonb-
30BaHHbIX OCTEOMNAaCTUYECKNX MaTepumana npu BHECEHUN
B MCKYCCTBEHHO BOCMNPOU3BEAEHHbIN AedeKT CnocobCcTBY-
0T CTMMYNsiLMM MPOLLECCOB OcCTeopenapauuu, 4YTo Bbl-
paxaeTcsa B 6ornee paHHEM U MHTEHCUBHOM MpopacTaHum
hedekTa cocygamu MUKpPOLMPKYNATOPHOrO pycra u, B Le-
NIOM, NOCTPOEHUN 1 CO3PEBAHNM HOBbIX KOCTHbIX CTPYKTYP.
Kak nokasblBaloT gaHHble MOP(ONorMm, NHTEHCUBHOE HO-
BOoOOpa3oBaHMe KOCTHOWM TKaHM NAET B HENOCPEACTBEHHOM
6rM30CTM rpaHyn OCTeonnacTU4yeckoro marepuana, 4To
Takxe CBUAETENbCTBYET O BbIPaXeHHbIX OCTEOUHOYKTUB-
HbIX CBOMCTBax 060ux nofcaxeHHbIx Matepuanos. OgHako
onTMMarnbHble pe3ynbTaTbl MOMyYeHbl NPY UCNOSb30BaHUN
mMaTtepuana «buonnacT-4eHT», KOTOPbIN COAEPXUT KOCT-
HbI KCEHOKOMnareH, rmapokcmanatut U XOHPOITUNCYIb-
daTbl, M 06nagaeT BbICOKOW Bropesopbume.

«KnungeHT» — cMHTETMYECKU MaTepuan, NnpeacTaBns-
Iowmnn cobor komnneke Tpukanbuun docdarta ¢ ruanypo-
HOBOW KUCNOTOW, obragaeTt 3HaA4YNTeNbHO MEHbLUEN CKO-
pocTblo pe3opbumnun, yem «buonnact-geHT», YTo TOPMO3UT
BTOPUYHYIO NEpecTpoiiky HOBOOOPaA30BaHHOIO KOCTHOIO
BellecTBa. HecmoTpsa Ha Bbilleyka3aHHbIM akT, oba uc-
NbiTaHHbIX B 9KCMEPMMEHTE MaTepuana obnagatT Bblpa-
XEHHbIMW OCTEOMHAYKTUBHBIMA U OCTEOKOHAYKTUBHBIMU
CBOWCTBaMK, oOKasblBad CTUMynupylolee AeWCTBME Ha
npoLecchbl ocTeopereHepalmm, U MoryT OblITb peKoOMeHA0-
BaHbl K UICMONb30BaHMIO B KIMHUYECKOW NPaKTUKE.

3AKINKOYEHUE

Ha ocHOBaHMY M3MOXEHHOrO Bbille MOXHO CkasaTb, YTO
npumMmeHeHne octeonnacTu4ecknx MmatepmanoB B NnapoaoH-
TOJNNOTNN ABIAETCA HpGSBbNaVIHO aKkTyalnbHbIM ON14 COBpe-
MEHHOW CTOMaTONornn, a NoMeLLeHne B KapMaH OCTEOWH-
OyKTOpa MNpu MpOBEAEHMM OTKPLITOrO KlopeTaxa caenaet
KIMHUYECKMIA NPOTOKON AaHHOM npouenypbl 6onee cosep-

Puc. 9. KocTHas TkaHb, pereHepauus 28 cyT.
Okp. ruanypoHoBo# kucnotol, ysen. 400.

Fig. 9. Bone tissue, 28 days of regeneration,
hyaluronic acid staining, increase of 400.
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WEeHHbIM. [JaHHbIA npenapaTt He TOMbKo CTUMYyNupyeT pe-
NPOAYKLMIO KOMnareHa n anactuHa, oKasaHHYo aKenepu-
MeHTanbHbIMU NCCNe0BaHNAMU, HO U CO3AAET LLENOYHYIO
cpeay (pH He meHee 7,42), nofaBnsAoLLY0 KAHTOMUHALMIO
naToreHHon mukpodnopbl. Kpome TOro, mpouegypa uc-
Nonb30BaHNSA OCTEOMHAYKTOpa NO3BONSAET B ObicTpeniumne
CPOKM NUKBMAMPOBATbL BOCNaNUTEnbHbIE MPOLIECCHI, CTU-
MynupyeT BOCNpon3BoAcTBO chmbpobnactos, noagepxu-
BaeT KonnareHoreHe3 — 370 MO3BONSAET CMOAENnMpoBaTb
cocTosiHme 6nmnskoe K PU3NONOrMYEeCKOMY, OMONOANTD, U
AOCTWYb pe3ynbTaToB MaKCHManbHOro BOCCTAHOBMIEHUS
CTPYKTYp nepuvofoHTa. YCoBepLUEeHCTBOBaHWE npoueaypsbl
OTKPbITOTO KlopeTaxka MapoAOoHTaNbHOroO KapMaHa MyTéMm
NPEeAVKTMBHOIO BBEAEHWS B MPOTOKOM fleYeHUS OCTEOWH-
OYKTVMBHOrO npenaparta No3BonsAT 3Ha4YUTENbHO MOBLICUTL
3P PEKTUBHOCTL NevebHbIX MEPONPUATUI 1 BOCCTAHOBUTL
COCTOsIHME NepnoaoHTa, 6rin3koe K U3NoNorniyeckomy.
CoBepLUeHHO 04YeBUAHO, NCXOAS U3 IKCMepuMeHTanb-
HbIX pe3ynbTaToB UCCreAoBaHns, addekTMBHOEe BNNsSHne
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rManypoHOBOWN KNCMOTbI HA COCTOSIHWE TKaHew NapoAoHTa.
UTo noaTBEpXAAaeT aKkTyanbHOCTb BBEAEHUSA B MPOTOKOS
neyeHus 3abonesBaHuii NapodoHTa AaHHOro hapmakoso-
rM4eckoro cpencTea.

[MpoBeaeHHble HamMu WccrefoBaHUS AEMOHCTPUPYIOT
BaXXHOCTb, 3 MEKTUBHOCTb N MPAKTUYECKYIO 3HAYMMOCTb
Takux NPUHLMNOB, Kak MpeauKunsa n npeBeHuuns (NporHo-
31MpoBaHMe 1 NpefoTBpaLLeHe BO3MOXHbIX OCIMOXHEHWN
nocrie OTKPbITOro KlopeTaxa nyTeM UCnonbL30BaHUA ocTe-
OreHHOro matepwuana), KOMNIeKCHOCTb 1 MepCcoHndUKaLns
(npyMeHeHne koMnnekca npenapaToB ANs pereHupanmm ¢
y4eToM WHAMBUAYanbHbIX BO3PacTHbIX 0COBGEeHHOCTeN) B
NepuoaoHTONOrnn.

MogBoas wTor, x04eTcsa ckasaTb, YTO COXpaHeHue u
npoasfeHne MonogoCcT NapogoHTa Mbl CHYMTAaeM BO3MOX-
HbIM, Lleriecoo6pasHbiM U BaXHbIM B YCMOBUSX COBPEMEH-
HOW CTOMaTonorum Npu ycnosuu Belbopa npaBunbHON Knu-
HWYEeCKON cTpaTerMm n TakTUYECKNX MeTo[0B, ONUCAHHbIX
HaMu B AaHHOW CTaTbe.
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