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BbIBOP TAKTUKH JIEYEHUA 3YBOB [TIPHM MOJIAPO-PE31I0BOY TMIIOMUHEPAJIU3ALIMA
1 ®AKTOPBI, BJIMAOIMWE HA HET'O

IlTakoBern, HaTasbsa BayeciaBoBHa, Anyk AsiekcaHap UBaHoBUY
Bbesopycckuil 2ocydapcmeeHHblil MeduyuHckull yHusepcumem, MuHck, besaapyco

BBeaeHue:

Mosisipo-pesnioBasi runoMuHepanusdanusi (MPI) mpepgcraBsseT co60W aKTyaslbHYH Npo6JeMy B
JIETCKOM CTOMATOJIOTHUU B CBSI3M C PACTYILEN pacnpoCTPaHEHHOCTHIO U pa3HOO6pa3reM KJIMHUYECKUX
MPOSIBJIEHUM.

Pa3zHoo6pa3ue KJIMHUYECKUX MPOSIBJIEHUH, OBICTpast AeCTPYKLUs THIOMHUHEpPaIW30BaHHOU 3MaJy,
CONPOBOX/AAOLIAsACH BBICOKOW YYyBCTBHUTEJbHOCTbIO BOBJEYEHHBIX 3y0OB, CTpaxX JAeTed mepej
JledeHUeM 3a4acTyH CTAaBUT Bpaya B 3aTPYAHUTEIbHOE MOJIOXKEHNE OTHOCHUTEJBHO BbI6OpPA TAaKTUKHU
JieueHUs y KaXKJ0ro KOHKpeTHOro pebeHka. Ha ocHoBaHUM JINTepaTypPHBIX JAaHHBIX TPUBEJEHbBI CXEMBbI
JledeHUsI MOJISIpO-Pe3L0BOM TUNOMHUHEpaJu3alud B 3aBUCHMOCTH OT TSDKECTU MOPaXKEHUsT U
IPYINNOBOM NPUHA/JIEKHOCTH 3yOO0B.

MeToApbI:

[IpoBesiéH cucTeMaTH4YecKUil 0630p auTepaTyphl 3a 2003-2024 rr. ¢ UcMoJb30BaHUEM 6a3 JAHHBIX
MEDLINE, PubMed, Scopus u Web of Science. PaccMmoTpeHbI BONpPOCHI 3MHUAEMUOJOTHH, STHOJIOTHH,
naToreHesa, kJaccupuKalMU U COBpeMeHHbIX MeTO/0B jieueHus1 MPT.

Pe3yibTaThl:

Bbi60p TaKTUKHU JieueHUs1 onpepesseTcs GaKTOpaMHd Ha YpOBHe MNallMeHTa, MOJIOCTH pTa U 3yba.
Hcnonb3ytoTca npodpuiakTUYeCKHe MePbl, MUHUMaJIbHO HHBAa3UBHOE U PeCTaBpallUOHHOE JIeYeHHUE, a
Tak)Ke BO3MOXXHOe YyJaJieHhe IMepBbIX IOCTOSHHBIX MOJIIPOB. B JiedeHWH mnepeaHux 3y060OB
MPUMEHSIIOTCS METO/ibl YJIyYIlIeHHUs 3CTeTUKU. TakKe pacCMaTPUBAIOTCS BOMPOCHI Tepamnuu MyJibIibl,
peMHHepalu3aliu U AeCeHCUTU3alMU 3MaJlH.

3aK/iloyeHue:

Ha ceroHAHUHI jeHb OTCYTCTBYET €4WHbIN HAaWJIYULIUN MeTOoJ, JedeHUs1 3y00B, mopakéHHbIXx MPT.
Heob6xoauMbI fanibHelIMe KIMHUYECKUE UCCIeJOBAHUA AJIs OLLEHKU J10JT0CPOYHON 3P HEeKTUBHOCTHU
pPa3/IMYHbIX NOAX0J0B U BbIOOPA MHAMBUAYAIbHOMN Tepanuu AJs JleTel.

KioueBble csoBa: Mondpo-pe3noBasd TUINOMHUHepaan3alus, NOMyTHEHHWE 3MaJl, KapHec,
peMUHepan3aLus, IeTCKasi CTOMaTOoJIOrUsl, TAKTUKA JIeUeHHsl.

TICTEPAI EMAEY TAKTUKACBIH TAHAAY MOJIAPJIBI-A3Y TICTI THIIOMUHEPAJIM3ALINA KOHE
OFAH 9CEP ETETIH ®AKTOP

IllakoBen, HaTaibsa BsayecsiaBoBHA, Anyk Asliekcanap UBaHOBUY
benapyco memaekemmik meduyuHanwvik yHusepcumemi, MuHck k., besaapyco

Kipicne:

Mounsipabi-azy Ticti runomuHepanusauus (MPI) kJAMHUKa/bIK KepiHicTepJiH Tapaaybl MeH
dpTYypJiiJirine 6ai/IaHBICThI 6aJjlajap CTOMATOJIOTUSICBIH/IaFbl ©3€eKTi Macesie 60JbIN Tabbl1a/bl.
K/IMHUKaNMBIK KepiHiCTepAiH opTypJIiJiri, TUIOMHHepaJu3alUsJaHFaH 3MaJIbJiblH, Te3 OY3bLIYHI,
TapThLJIFaH TiCTePAiH *KOFaphbl ce3iMTa/AbIFBIMEH Oipre »Xypefi, 6asasap/blH, eM/eayAeH KOPKYbl
KkebiHece fapirepAi ap HaKThI 6ajaHbIH eM/Jiey TAKTUKAChIH TaHJay/la KAbIH/bIKTapFa Ayuiap eTeji.
O/1e61 JepeKkTepre CyileHe OTBIPbIN, 3aKbIMJAAHY/[bIH aybIpJbIFbIHA >XoHe TiCTEp/iH TONTHIK,
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GalislaHbICbIHA OGaWJIAaHBICThI MOJISIPJIbI-a3y TICTI TUNOMUHEpaJU3aLUSHbl eMJey pexum/jepi
KeJITipi/reH.

djicrepi:

MEDLINE, PubMed, Scopus xoHe Web of Science gepekkopJiapblH makgajaHa oTbipbin, 2003-2024
XbUIZApAaFbl 9JlebueTTepre Kyiesi moJgay »xyprisingi. MPI anugeMUoOIOTUSICH], 3THOJIOTHUSCHI,
naToreHesi, XiKTeJyi *koHe Ka3ipri 3aMaHFbl eM/ley 9/iCTePi KapacThIPbIJIJBbIL.

HaTuxenep:

EM/iey TaKTUKaCbIH TaHJay MalUEHTTIH, aybl3 KybIChIHbIH, K9He TiCTiH JAeHreiinaeri paktopsiapmeH
aHbIKTaJaAbl. ANJbIH ajy Lapajapbl, MUHUMaJ/Jbl WHBA3WBTI KoHe KAJbIHA KeJTipy JedyeHUe,
COHJIali-aK aJIFallKbl TYPaKThl a3y TiCTep/i ajblll TaCTay KOJAaHbLIabl. AJBIHFBI TiCTEpAl eMAeyae
3CTeTUKAHbl  JKakKcapTy  oaJicTepi  KojazaHbliaabl.  llesurrosi03a  TepamuaAcel,  3MaJibJbl
peMUHepa/n3aLusaIay XKoHe JeCeHCUTU3alusIay Macesiesepi fe KapacTbIpbLIaibl.

KOopbIThIHABI:

byrinri kyHi MPI'-MeH aybIpaTbIH TicTepAi eMAeY/iH €H, »KaKChl 9/1iCi »KOK. Op TYpJil ToCiAepAiH y3aK,
Mep3iMAi THIMALIIrIH 6aFaay koHe OajiajiapFa apHaJIFaH KeKe TepanusaHbl TaHJay YUIiH KOChIMILA
KJIMHUKAJIbIK 3epPTTeYJIEP KAXKET.

Ty#iHAai ce3aep: MoJispJibl-a3y TiCTi TMIIOMHUHepPAJU3alMs, 3MaJb/blH, OYJIBIHFBIPJAHYbI, KapUec,
peMHHepaar3anus, 6asasap CTOMATOJOTHUSACH], eM/ley TaKTUKACHI.

SELECTION OF TREATMENT STRATEGIES FOR TEETH AFFECTED
BY MOLAR-INCISOR HYPOMINERALISATION AND CONTRIBUTING FACTORS

Shakavets Natallia V., Yatsuk Alexander I.
Belarusian State Medical University, Minsk, Belarus

Introduction:

Molar-incisor hypomineralisation (MIH) is an increasingly relevant issue in pediatric dentistry due to
its growing prevalence and wide range of clinical manifestations. The variability of symptoms, rapid
destruction of hypomineralised enamel, high sensitivity of affected teeth, and children's fear of dental
treatment often pose significant challenges for clinicians when choosing an appropriate treatment
strategy for each individual case. Based on the literature, treatment algorithms for MIH are presented
depending on the severity of the lesion and the group of teeth involved.

Methods:

A systematic literature review was conducted for the period from 2003 to 2024 using databases such as
MEDLINE, PubMed, Scopus, and Web of Science. The review addressed issues of epidemiology, etiology,
pathogenesis, classification, and modern treatment approaches for MIH.

Results:

Treatment strategy selection is determined by factors at the patient, oral, and tooth levels. Approaches
include preventive measures, minimally invasive and restorative treatments, as well as possible
extraction of first permanent molars. Aesthetic techniques are used for anterior teeth. The article also
discusses pulp therapy, enamel remineralization, and hypersensitivity management.

Conclusion:

To date, there is no universally optimal method for the treatment of teeth affected by MIH. Further
clinical research is required to evaluate the long-term effectiveness of different approaches and to
develop individualized treatment plans for pediatric patients.

Keywords: Molar-incisor hypomineralisation, enamel opacity, dental caries, remineralization, pediatric
dentistry, treatment strategy.

Beeaenue. ['unoMuHepanusanus MoJisipoB U pesnoB (MPI) mpezacraBisieT co60oil C/I0KHOE U B
nocjefHee JecsaTUeTHe Bce 60Jiee pacnpoCTpaHEHHOE CTOMATOJIOTHYecKoe 3a60JeBaHUE, KOTOPOe
MpPUBJIEKAET 3HAYUTEJIbHOE BHUMaHUE CHNELUAJUCTOB B 00J1aCTH JIETCKOM cTOMaToJioruu. BriepBbie
JlaHHOe 3a60JsieBaHUe 6bLI0 onucaHo B 1980-e rosibl, ofHAKO TeEpMUH 6bL1 NpesoxkeH B 2001 roay
Weerheijm u coaBt. [37]. [lsia MPI" xapakTepHO KauyeCTBEHHOe HapylleHHe MUHepaIu3alii 3MaJly,
MPEeUMYILIeCTBEHHO MOpa)Kalolllee MOCTOSHHbIE MepBble MOJISIPbl C y9aCTHEM pPe3l0B WU 6e3 HUX.
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dtuosiorusi MPI' Bce elle ocraeTci HesCHOM, OJHAKO YCTAHOBJIEHA CBS3b MEXJY HEKOTOPBIMHU
CUCTEMHbBIMU U TeHeTHYeCKMMU H/WJIM 3NUreHeTHUYeCKUMHU GaKTOopaMM, YCUJIMBAWOLKUMH WU
JIOTIOJIHAOWMMHY AelicTBUe Jpyr apyra, © MPI, uTo cBujeTenbCcTByeT O MHOropakTOPHOCTH
3aboJsieBaHus [22, 34]. CpeAHsis paclpoCTPaHEHHOCTh BO BceM Mupe cocTaBseT 13,1-14,2% [29, 33].
Mouisipo-pesnoBasl FrMIIOMUHepPa/IN3alUs NpesCTaB/IsAEeT CO00M cepbe3Hyl0 MeJULMHCKYI0 Npob6yeMy
13-3a pa3Ho06pa3usl KJIMHWYECKUX NposaBAeHUH. TsaxecTh AedpeKTOB 3MaM MOXKET BapbUpPOBaTb OT
JIETKOT'0 HapylleH!s] NPO3PauHOCTH Ha HeGOJIBbLIMX YYacTKaXx 0 OOLIMPHBIX 04aroB pa3pylleHus], YTO
NPUBOAUT K OBBIIIEHHON 9YYBCTBUTEJIBHOCTHU K Pa3/IMYHbIM pa3ApaKUTeIsIM U BOCHPUUMYHUBOCTH K
Kapuecy [24]. B esioM, 4eM TeMHee [IBET NIOMYTHEHUS 3MaJIU KOPOHKU 3y6a, TeM OHA MsIrde U 6oJiee
NOpUCTasi, TEM Bblllle PUCK ee IOTEPU M paspylleHUs, Jyallle Bcero Ha 6yrpax 3y60B, C OGHaKeHHueM
neHTHHa [23, 37].

JuarHoctuka MPI' mpoBogMUTCA Ha OCHOBAaHMM KpUTEpPHEB, NpeAJOXKeHHbIX pabouyell rpynmnoi
EBpomneiickoit AkageMuu aeTckux cromaTosioroB (EAPD), KoTopble XOpoI1I0o U3BECTHBI M IPU3HAHBI BO
BCceM Mupe [21, 24]. 9TH KpUTepuHU pa3paboTaHbI € yueTOM creljuPUUeCKUX KIMHUYECKUX NPU3HAKOB
¥ CUMITOMOB Te4eHHs 3a00JieBaHUA: OTpaHUYEHHble YYaCTKH MOMYTHEHMH, CKOJIbI U paspyllieHue
3MaJi¥, aTUIMYHble MJOMObI U pecTaBpalyy, yAaJleHHble MOJISIpbl. B 3aBUCMMOCTHU OT KOJIMYeCTBa
MOBpPEXAEHHON TKAaHU U OGUIMPHOCTU NOPaXKEHUH HUX OTHOCAT K JIETKOW WJIM TSDKEJOW CTelneH!
TsiKecTH [21].

Llenp uccaegoBaHUsA - NpeJCTaBUTb COBPEMEHHble MOJXOJbl K JIEUEHHWID MOJIsIpO-pe3L0BOU
TUIIOMHUHepaIu3alui Ha OCHOBAaHUM CUCTEMATHYeCKOro 0630pa IMTepaTyphl.

MaTepuassl 1 MeTOJbl Uccaes0BaHusA. [IpoBe/ieH cucTeMaTU3MPOBAHHBIM 0630 JUTEePaTyphl MO
BONIPOCaM 3MUJEeMHOJIOTHH, 3TUOJIOTUY, TaTOreHe3a, CHCTeMaTU3al Y, KIMHUYeCKHUX NTPOABJIEHUN U
MeTO/|0B JiIeYeHHsI MOJISIPO-pe3L0BOM TMIIOMUHepain3aluy. UCTOYHUKU MHPOpPMALUU — 3JIeKTPOHHbIE
6a3bl ganHbix MEDLINE, PubMed, Scopus, Web of Science Cochrane Library 3a nepuog c 2003 no 2024
roJBlL

PesyabTaThl ucciaesoBanusd. K MeToZaM JieyeHuUs1 MOJIsIpO-pe3L,0BOM r'MIIOMUHEpaJIn3alui (Jajee -
MPT') oTHOCAT:

- IpopUIaKTUYECKHUH TOAXO/;

- HeMHBA3MBHOe/MaJIONHBa3MBHOE KOHCEPBATHUBHOE JIeUeHHUE;

- pecTaBpalMOHHOE JIeYeHHUE;

- yZiaJleHHe N1epBOro OCTOSSHHOI'0 MOJIsIpa.

[Ipu BbIGOpE CTpaTeruu JedeHUs: peKOMeH/YIOT IPUHUMATh BO BHUMaHUe Liesbld paj, ¢akTopoB Ha
Tpex YPOBHSIX — HA YPOBHeE Mal[MEHTa, Ha YPOBHE MOJIOCTHU PTA U HA YpoBHe 3y6a (Tabsuia 1, 2).

Ta6smna 1 - ®akTopbl, KOTOpble HEOOXOAMMO YYUTBHIBAaTh NpPHU NJAHUPOBAHUM JiedeHUs NePBbIX
MOCTOSIHHBIX MoJIApoB ¢ MPT

YpoBeHb nanueHTa YpoBeHb 10JIOCTH pPTa YpoBeHb 3y6a
BospacT nauueHTa - KosnyectBo  mopaxeHHbIX | -  Pasmep fedexra
Uctopus 6os1e3HU 3y60B - Jlokanusauus gedekrta
Cnoco6HOCTB K | - HHTeHCUBHOCTb Kapueca - Yucso NOpaXKeHHBIX
COTPYAHUYECTBY - Crapusa pa3BuTHs 3y60B IIOBEpPXHOCTeN
Hasnnuue/oTcyTcTBUE - Hanwnuue/otcyTcTBue - Hannuwue/otcyTcTBue
CUMIITOMOB CKY4YEHHOCTH 3y60B NOCT3PYNTUBHOTO
JocTtynHocTh - Hannyue 3a4aTKOB TpeTbUX paspylieHHs
CTOMAaTOJIOTHYECKOU MOCTOSIHHBIX MOJIIPOB - Hannuwue/otcyTcTBUe
MOMOLIN - T'unopgoHTHSA aTUNWUYHOTO WJM TUIHUYHOTO
JocTtynHocTb - HeobxogumocTtb B KapHO3HOro TIOpaXeHHUA H
crenuaJu3upoBaHHON JaJibHeHeM €ro pacnpoCcTpaHeHHOCTh
HOMOILH (meTckoit OPTO/JIOHTUYECKOM JieueHUH | -  BoBJiedyeHUe NyJIbIIbl
CTOMAaTOJIOTUYECKOH, - Hanuuue B aHaMHese
OPTO/IOHTHUYECKOH) abcuecca/derMoHbl
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Ta6imna 2 - PakTopbl, KOTOpble HEOOXOAUMO YYUTHIBATh NPH MJIAHUPOBAHUU JieUeHUs NepeSHUX

3y6oB c MPT'

YpoBeHb NalfMeHTa YpoBeHb I0JIOCTH PTa YpoBeHb 3y6a
BospacTt nayueHnTa - KosnumuyecTBo noMyTHeHU - liBeT noMyTHeHHUU
Uctopus 60s1e3HU - HHTeHCHBHOCTBb Kapueca - Pasmep noMyTHeHUH
Cnoco6HOCTB K | - Craaus pasBUTHA 3y00B - I'nybuHa nopakeHus
COTPYAHUYECTBY - Hannuwue/oTcyTcTBuUE
[Icuxosoruyeckoe YYBCTBUTEJbHOCTH
BO3/IECTBUE  BHEIIHErO - Hanuuyue/oTcyTcTBUE
BH/la 3y60B Ha NManueHTa MOCT3PYNTUBHOIO
JocTynHocTb paspyleHUs
crelnyaJM3upoOBaHHOU
OMOIIU

BbI6Op TAKTUKM NPU JieUE€HUH NePBbIX NOCTOSHHBIX MOJIAPOB ¢ MPT

[IpodunakTUyecKuit moAxos

PanHiot0 fjuarHoctuky MPI' paccMaTpuBaloT Kak HanboJiee CyllecTBeHHbIM QaKTop, OKa3blBalOLIUMN
NOJIOKUTE/NIbHOE BJIMSIHHE HA TedyeHUe 3ab0JieBaHHA: YMeHblleHHe YyBCTBUTEJbHOCTU 3y00B,
npoduiakTUka (yMeHbLIEHUHM pHUCKaA NMPUCOeJUHEHUs Kapueca, MOCTIPYNTUBHON Je3WHTerpanuu)
paspylIeHHs 3MaJIu ¥ AaJibHellero 60Jiee CJI0)KHOTO BOCCTAHOBUTEJIbHOTO JiedeHUs [23].
[IpodunakTryeckuil NoAxo 0CO6eHHO BaXKEH B paHHUU epUo/, OC/ie Npope3bIBaHUs 3y6a Ha CTaZ U
He3aKOHYEHHOW NOCTIPYNTHBHOW MHHepaJu3alid 3MaJd M BKJ/IKYaeT B cebs MepoNpUATHS,
npyUMeHsieMble JJi1 NPOPUIAKTUKU Kapueca: peKOMeHJALMM MO0 NUTaHUI0, 0OyueHUe TUTHeHe
NOJIOCTH pPTa, aNIMKauud (TOpUACOAepKAIIUX BbICOKOKOHLLEHTPUPOBAHHBIX IpenapaTos,
repMeTHU3anuio Guccyp U AMOK NePBbIX NOCTOSTHHBIX MOJISIPOB.

JbdexTuBHOCTL HUCMOJB30BaHUA (QTOPUACOAEPNKALLEr0 JiaKa C LeJbl0 CHIKEHHUS pUcKa
MpUCOeJMHEHNA Kapyeca ¥ IOCT3PYNTUBHOTIO pa3pylLleHHs 3MaIu FTMIIOMUHEepPaINn30BaHHbBIX MOJIIPOB
octaeTcsl cnopHbIM BompocoM. B.Fragelli et. al (2015) He 06GHapyXWJU CHMXKEHUSI PHUCKA 3THUX
OCJIOKHEHUU NpU NpUMeHeHUM PTOPUACOJEeprKallero Jjaka, HO, BMeCTe C TeM, aBTOpbl NPHULLIU K
3aKJIIOYEHHIO, YTO KOMILJIEKC MepOINpPUATHUH, BK/IOYAIOLMX HaHeceHUe QTOpHUJCOAep:Kallero Jaka,
Jpyrux NpoUIaKTUYECKUX MEpPONPUSATHN C MHTepBajoM B 3-6 MecsleB MO3BOJISIIOT MPOBOJAUTH
paHHUI MOHUTOPHUHT NOpakeHUs 3y60B [4].

[IpoBeseHne repMmetrrsauuu GuUccyp B MOJHOCTbIO NPOpPe3aBIIMXCA MOJApax C HUCNO0JIb30BaHUEM
MeTaKpUJIaTHBIX CWJIAHTOB pacCMaTpUBAalOT B KauyecTBe NPUOPUTETHOTO MeToJa Kak /[Jd
npodUIaKTUKU Kapueca, Tak U JJisl IpeoTBpallleHrs IOCTIPYITUBHOTO pa3pyuieHus amanu [11, 22].
Jng ynydiieHus peTeHIIMHA FepMeTHKa JONOJHUTENbHO PEeKOMEHAYIOT MCI0JIb30BaTh a/IT€3UBHYIO
cucteMy («etch-bond-seal TexHuka»), 4TO cokpaljaeT YUCIO Cay4aeB OTEPU CUJIAHTOB BCJeJCTBUE
6oJsiee TIyOGOKOU MEHETPAlUHU aAre3nBa B MOPO3HYI 3MaJ/Ib U/UJIM CIIOCOGHOCTU GOH/A CBS3bIBATH
ocTaTo4uHble 6esiku [22]. PaHee mpejjiarasoch NpoBOAUTh AeNpPOTEMHU3ALMIO 3Maalu B TeueHUe 60
cekyHz, 5,25% pactBopoM NaoCl nepes aTanoM NpoTpaBJUBaHHUA; Npe/BApUTENbHYI0 alllJIMKALUI0
10-30% pacTBOpa WJIM resii HAHOTUAPOKCHANATUTA B TeYEHHE 5 MUHYT.

B 4yacTU4YHO NMpope3aBLIMXCSl MEPBBIX MOCTOSHHBIX MOJIsIpax BBUAY NPo6JeMbl KOHTPOJISI CYyXOCTH
onepaiOHHOTO noJig BO3MO>KHa repMeTu3anus CTEKJIONOHOMEPHBIMHU LeMEHTaMHU
(TpaZAULMOHHBIMY, ObICTPOOTBEPKAAEMbBIMH, rM6PUIHBIMH) - TakK HasblBaeMasi
«1epexo/Has/BpeMeHHasl repMeTHU3aLus».

BoccTaHoBUTeIbHOE JIeYeHHEe MOJISIDOB

Heo6xoquMOCTh B TepanmeBTUYECKOM JIeUeHUH TUIOMHUHEPAJU30BAHHBIX IMEPBbIX MOCTOSHHBIX
MOJISIPOB BO3HUKAET NIpY IPUCOeJMHEHNU Kapyeca U NOCT3PYNTUBHOM pa3pylleHUH IMaslHu.
YCcTaHOBJIEHO, UTO y JeTeH C TsKeJI01 cTeneHblo TshkecTU MPT sleyeHe nepBbIX NOCTOSIHHBIX MOJISIPOB
npoBojuiock B 10 pas yaiie, 4eM y 370pOBbIX CBEPCTHUKOB IPYNIbI CpaBHEHHUS], HEOOX0JUMOCTD B
MOBTOPHOM JIeUEHUH 3TUX 3y00B BO3HUKAJIA Yepe3 KOPOTKHUE MPOMEXKYTKU BpeMeHH [14].
Ampasmamuyeckas eoccmaHogumenvHass mexHuka (ART)

MHBa3uBHOe JieueHHe MOJISIpOB, nopakeHHbIXx MPI, u3-3a BbICOKOM 4YYBCTBUTEJNBbHOCTU 3yHOB Kak
npaBuJIo TpebyeT NPOBeJeHUsI MECTHON aHECTE3UH, YTO 3aTPYAHEHO Y HETOTOBBIX K COTPYAHUYECTBY
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JeTeil. B 3TOM ciyyae MOKHO UCNOJIb30BaTh TEXHUKY aTpPaBMaTUYECKOIO JieYeHHUsI C IpUMeHeHHeM
CHUL B kauecTBe BpPEeMEHHOTO JieYeHUS [0 JAOCTHUXKEHHS NallMeHTOM KoollepabesibHOr0 BO3pPaCTa,
TaKUM 00pa30oM 3aLMTUB 3y0 OT Jja/IbHENIIero pa3pyleHus 1 NosiBJeHUs THIepYyBCTBUTENbHOCTH.
[ToMUMO 3TOrO, CTEKJIOMOHOMEpHbI€e [JeMEHTHI, IB/ASCh THAPOPUIBbHBIMU MaTepralaMHy, IOKa3aHbl B
CUTYyalUsIX HEBO3MOXKHOCTH [JOCTUXKEHUS! UJeaJbHOH CYXOCTH OIepallMOHHOr0 MOoJIA U KOHTPOJA
BJIQXKHOCTH IIPY YaCTUYHOM IIPOPE3bIBAHUU MOJISIPOB B IIEPUO/] CMEIIAaHHOTO [IPUKYCa.

BMecTe ¢ TeM Heo6XOAUMO YYMUTHIBaThb, 4YTO HeJOCTATOYHble MexaHWYeckhe cBoicTBa CHI]
(XpyNKOCTb) He MO3BOJISIIOT UCI0J1b30BaTh UX B KaUeCTBe OCHOBHOI'O IIJIOMOMPOBOYHOI'0 MaTepHaJja B
30Hax MOBbIIIEHHOU OKK/JIIO3UOHHOU HAarpy3KH.

B ciy4dadx, korga paspylleHHe KOPOHKOBOM 4YaCTHM MoJiIpa 3HAUUTeJbHO, CO4YeTaeTcd C
NpUCOeIMHEHHEM KapHO3HOT0 TOPa)KeHUs, Ipe/JIOKeHO HECKOJIbKO BApUaHTOB/MEeTO/|0B JIeYeHUsl.
BoccmaHossenue M015p08 KOMNO3UYUOHHBbIMU Mamepuaiamu

KoMmnosuTel sBJAOTCS HauboJiee MIMPOKO MUCIOJIb3yeMbIMH MaTephaJaMU IpU JieYeHUH
TUIIOMHUHEPaTU30BaHHbIX MOJIIPOB.

[IpuMeHeHMe KOMIO3WLMOHHBIX MaTepHaJioB IPU BOCCTAHOBJEHUM MoJigpoB ¢ MPI' mossosser
MoJIyyaThb XOpOLUIHWe OTJaJIeHHble pe3yJbTaTbl NMPU YCJOBUHU KaueCTBEHHOTO KOHTPOJISl CYXOCTHU
OIepanMoOHHOr0 MOJIsl C UCNOJb30BaHUEM U30JSILIUM cucTeMOod pabbepaam [21, 24, 31]. U ecau Bo
B3IJIAJlaX Ha BbIOOp IJIOMOUPOBOYHOTO MaTepuasja MWCCJAefoBaTeJd B CBOeM OOJIbIIMHCTBE
e/JMHOZYLIHBI, TO BOIpoC 0 popMe MpenapupyeMou MoJoCcTU U o6'beMe yAaasieMod IMalld OCTaeTcs
JUCKYTabeJbHbIM.

[Ipy MUHHMMaJbHO-UHBAa3MBHOM I[I0JX0Jie C COXpaHEHHEM IOpaKeHHOH, HO J0CTAaTOYHO TBepAOH
MaJ/IM, OTMedeHbl HHU3KHe IOKasaTeJU COXpaHHOCTH MmaoM6 [20, 34] no cpaBHEHHUIO C NOJHBIM
yAaJleHueM TMIIOMUHepasu30BaHHOW 3Manu [23]. [IpuuuHbl HeyZad OO'bSCHSIOT IJIOXOW ajre3vei
MJIOMOGHUPOBOYHbBIX MaTePUAJIOB K OpaXkeHHOH amaJiu [19].

BoccmanoesieHue nepgbix NOCMOSIHHbBIX MOPO8 C NOMOUWBIH) KOPOHOK

B cTomaTosiorMyecKHMx WIKOJIaX 3alaJHbIX CTPaH HAKOIJIeH JJIUTeNbHbIM KJIWHUYECKUHA OIBIT
ycnemHoro npuMeHeHUsi KopoHokK (Preformed Metal Crown) pa/s pectaBpayuu MOJISIPOB €O
3HaYUTeJbHOU NOTepel TBEPbIX TKaHeH 3y0a.

3 PeKTUBHOCTB MCNOJIb30BaHUA KOPOHOK npu MPI' moaTBepkAeHa psAAOM Hay4YHBIX UCCAe0BAaHUN
[17, 18, 26].

K gocTouHCTBaM KOPOHOK OTHOCAT MpeNOTBpallleHHe AajibHeHlel yOblJIM TBePAbIX TKaHEH,
COXpaHeHHe CTPYKTYPHOH LIeJIOCTHOCTH 3y0a, YCTpaHEeHHe TUIlepuYyBCTBUTEIbHOCTH, YCTAaHOBJIEHUE
KOPPEKTHbIX POKCUMaJbHbIX KOHTAKTOB Y OKKJ/IIO3MOHHBIX B3aUMOOTHOIIEHHM.

[ mocTuKeHUA XOpollledl ajanTallid KOPOHKH OOBIYHO TpebyeTCs HEKOTOpOe NpenapUpoBaHUe
TKaHel 3yb6a Ha OKKJ/II3MOHHOM M NMPOKCHMAa/IbHBIX MOBEPXHOCTSIX. BO3MOXHO mpejBapUTesibHOE
WCIIOJIb30BaHUEe OPTOJOHTUYECKOIO0 cemaparopa (KoJsbua) [JJs CO3JaHUsA HeoO0XO0A4UMOro
MEXIPOKCUMaJ/IbHOT0 IPOCTPAHCTBA, UYTO YMeHbIIaeT 00'beM IIpenapupoBaHUs TKaHEH.

B suTeparype onucaH ONBIT NPUMEHEHUS] HENPAMbIX KOMNO3UMHbIX U Kepamu4eckux 8KAA00K IJs
BOCCTAHOBJIEHHUS] KOPOHKOBOM 4yacTu MoJisipoB ¢ MPT [6, 41]. [Ipu ucnosib30BaHUU TaKUX BKJIAJ0K
HeobOX0JMMO YUYUTHIBATh 0OJIbLIME pa3Mephl MyJIbIIAPHOW KaMepbl U MEHBUIYIO BBICOTY KIMHUYECKOU
KOPOHKH Y JieTei, 0c06eHHO B 3ybax c He3aKOHYeHHbIM GpOpMUpPOBaHUEM KOpHeH [8].

Io0x00b1 kK mepanuu nyavbhbl

B 00630pe suTepaTypsl, npoBeaeHHOM Taylor ¢ coaBT. (2020), nokazaHa BbICOKasg 3pPeKTUBHOCTD
YaCTUYHOHN U L|epBHKaJbHON MyJbIOTOMHUU B MEPBBIX NMOCTOSHHBIX MOJIsipax, nopaxeHHblx MPT, B
OJKallie U OTAaJIeHHble CPOKU HabJ itoAeHuH [35].

[lo ganHbiM Ola B Al-Batayneh c coaBT. (2022) npu JieueHUH TJIYOOKUX KapUO3HBIX MOpPaXKeHUU
(o6bpaTuMbIi M HeOOpPAaTUMbIM NOyabNUT) B MoJsgpax ¢ MPI y pgerelt kiauMHU4Yeckas |
peHTreHoJsiorudeckasi 3pPpeKTUBHOCTD Yepes 2 rofia coctaBusa 96% npu HenpsiMOU NyJIbIIOTEPANUH,
90% npu dYacTUYHOU mnyabnoToMuu U 82% nNpu LepBUKaJIbHOM NyJbNOTOMUHM (pasivydus
CTaTUCTHUYECKHU HE 3HAYUMBbI) [27].

B oTHomeHWM TpaJULUUOHHOW NYJbIIKTOMHM U pereHepaTUBHOH 3SHAOLOHTUM TpebyrTCA
JIONIOJIHUTEJIbHbIE HCC/IeJOBaHHUS.
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Ydasenue nepeozo nocmossHHO20 MoApa

YaseHue nepBoro NOCTOSSHHOTO MOJIsIpa OKa3aHo NPY 3HAYUTE/bHOM pa3pylLIeHUH KOPOHKH 3y6a U
COMHMUTEJIbHOM IPOTHO3€ 3HJO0JOHTHYECKOTO JieyeHUs, [JOJIFTOCPOYHOM COXpaHeHHH 3y6a,
BO3HHKHOBEHUH OCJIO)KHEHUH B BU/Je abcuecca, GpJerMoHbl, I0C/1e COrJIaCOBaHUSA C OPTOLOHTOM [14].
B ciiy4ae oTCyTCTBUSI OPTOAOHTUYECKUX NPOTHUBONOKA3aHUM, ONITHUMA/IbHBIM ISl YaJeHUs JaHHbIX
3y60B Ha3bIBalOT Bo3pacT oT 8,5-9 yiet mo 10,5 sieT [24], 4YTO BHOC/EACTBHUU MO3BOJISIET BTOPOMY
IIOCTOSIHHOMY MOJISIDY CMEeCTUTbCS Me3Ha/IbHO M 3aHATh KOpPpeKTHoe mnoJsioxkeHue. Ho jaxe mpu
yAaJIeHUW MepPBOro MOCTOSTHHOTO MOJISIpA B «HleaJIbHOM» BO3pacTe, CAMONPOU3BOJIbHOE 3aKpPhITHE
MPOCTPAHCTBA He rapaHTHUPoBaHoO [1].

Ioaxoapl K iedyeHUIO pe3nos ¢ MPT

BHewHN# BUA pe3loB ¢ THIIOMUHepaIu3aled MOXXeT OKa3blBaTh 3HAYUTEIbHOE [ICUX0COLHAaIbHOE
BO3/ieiicTBUe Ha AeTel [30].

[ yaydileHUsi 3CTETUKU Pe3L0B ObLIO MPEeJJIOKEHO HECKOJbKO METOJ0B, KOTOpPble MOXXHO
pa3/ie/IMThb Ha /iBe IPyNIbl: KOHCepBAaTUBHbIE UM MUHUMaJbHO- UHBa3UBHble U UHBa3UBHbIE.
[IpoBesileHre MHBA3UBHOIO Jie4eHUs MpeAycMaTpHBaeT 3HAYMTeJIbHOEe yJaJleHUue TBepAbIX TKaHel
3y60B, M MO3TOMY JaHHble MeTOAbl HUMEIT OrpaHHYeHHOe IMpPUMEHeHHe [0 3aBeplleHUs
dbopMupoBaHuUsi 3y60YESIIOCTHON CHUCTEMBI B CBSI3M C NOTEHLMaJbHbIM PHUCKOM HCIOJIb30BAaHUSI B
«MOJIOZIBbIX» 3y6ax € 60JIbIIMMU pa3MepaMHu M0JI0CTH 3y6a U HecGOPMUPOBAHHBIM JleCHEBBIM KpaeM.

B cBo1o ovyepej b, KOHCEpPBAaTUBHbIE WM MUHHMa/bHO-UHBAa3UBHble METO/bl O3BOJISIIOT COXPAaHUTh
CTPYKTYpY 3yb6a a5 6yayuiero 60Jee CJA0KHOTO peCTaBpalMOHHOrO JIeYeHUsI M pacCMaTpUBalOTCs B
KauecTBe «IIepBOY JIMHHUU» JIe4eHHUs J10 IPYMeHeHHs] UHBAa3UBHbIX TEXHUK.

O6bIYHO K KOHCEpBAaTUBHBIM MeTO/aM NpUOeralwT B IepHUo/, 03/AHEr0 CMeLIaHHOI0 NPUKYca, Korja
NalueHTOB M/WIM pojuTesiell HauuHaeT OeCOKOUTb BHEIUHUW BUJ 3y60B. [laHHble MeTO/bl
NpeAnoJaraloT MaCKHUPOBKY y4acTKOB TMIIOMUHepaIHU3al1U.

[ yaydlleHUs 3CTETUKU pe3loB MpU HaIWYUMK OesiblX, KPEMOBBIX__HErJyOOKHX Y4YacTKOB
MOMYTHEHHUSI 3MaJld MOXET ObITb UCHOJb30BaH Memod mukpoabpasuu 18% consHoir uau 37%
dochopHOl KHUCAOTOH C TMOCAeAYOLUIMM IpPUMEHEeHHMEeM peMHHepau3yllero mnpenapapra
kaszenHpochonentuga-amoppHoro ¢ocdara kanbius (CPP-ACP) [3]. CycneH3us W3 meMsbl WU
abpa3uBHas nacta U3 Kapb6aMuja KpeMHHUs CIOCOGHBI yAaIUTh NOBEPXHOCTHBIM C/I0H 3Maiu Ha
rayouny 100-200 mxm [39].

Memod unduabmpayuu cucremoin «lcon» (DMG) MoXeT OBITh HMCIOJIb30BAaH IMPU BCEX THIAX
noMyTHeHUU_ [2, 9, 15] c uesibl0 yJydylleHUs] MNPO3PAYHOCTH, ONTHUYECKUX CBOHCTB M IBeTa
FMIIOMMHEpPa/JN30BaHHbIX y4acTKOB 3Manu [6]. Ilocsie mnpoBeseHHs mpouefypbl HeOO6XOAMMO
aKLeHTUpPOBaTb BHMMaHHe MaLMEHTOB Ha COOJIIOJIeHUH TLIATeJbHONH TUTHeHbl IOJIOCTH PTa,
MOCKOJIbKY UHQUIBTPHUPOBaHHAs 3Masb 60Jiee BOCIPUMMYHKBA K BHELTHUM KpacuTessiM [5].

Memod «Etch-Bleach-Seal Technique» (npoTpaBJ/iiBaHUe-0TOe/MBaHUE-TEPMETU3aLUsA) TaKXkKe
OTHOCUTCI K MHUHUMAaJIbHO-WHBAa3WBHBIM M IOKa3aH JJis yCTPaHEHUs Y4aCTKOB OrpaHUYEeHHOMU
ONAKOBOCTH KeJITO-KOpHUYHeBoro uBeta [29, 40], xoTs ero a¢pdpexktuBHOCTb 0 MHeHHUIO0 Gandhri et al
(2012) npu MPT comuuTesibHast [12]. ITanbl BEINOJHEHUS] METO/A BKJIIOYAIOT IPOTPAB/IMBaHUE 3MATH
nopakeHHoro y4acTka 37% opTodocPopHOil KUCIOTOH, 0TOeiMBaHNe B TedyeHUe 5-10 MUHYT 5,25%
pacTBOPOM TUMOXJIOPUTA HATpHUs, MOBTOPHOEe NpoTpaBivBaHUe 37% opTOoPOoCcHOPHOU KUCIOTOH,
anmIvKagMi M[po3pavyHOrO0 TepMeTHKa C IeJibl0 HM3MEHEHHWs HHJeKca IpeJoOMJIeHUsI CBeTa
MOPaXKeHHOTO y4acTKa U, KaK CIe[CTBHe, YAy4IleHNs 3CTETHKH.

BHewHee omb6eausaHue - HEUHBA3UBHbIM MeTOJ /JJd MAcKHpPOBKM  6GeJsibIX  yY4acTKOB
TUINIOMUHEpaIM3aliM 3a CYeT TMOBbILIeHUs o06ueld «b6enusHbl» 3y60B [25]. IJTOT MeTof
NPOTUBOIOKA3aH /1Sl KCIIOJIb30BaHUA Y leTel MJIa/|LIMX BO3PACTHBIX IPYIII, MOXKET ObITh NPUMeEHEH
y noapocTtkoB. K mo60o4HbIM 3¢ PeKTaM OTHOCAT pa3jpakeHHe W MOBBILIEHHYI0 YyBCTBUTENbHOCTh
JleCeH.

KomnosuyuonHble mamepuasivl 6e3 WM C MUHUMAJbHBIM NpeNapypoBaHUEM 3MaJd MOTYT
MacKHpPOBAaTh NMOMYyTHEHHE BCEX LBETOB M 3aMeCTHUTb y4YaCTKU paspylieHHou amanau [37]. [lpu
BO3HUKHOBEHUMH HEOOGXOJMMOCTH IpernapupoBaHUsl OHO JOJLKHO OCYILEeCTBJISTHCS MaKCHUMaJbHO
KOHCEpPBATHUBHO.

[lepcrieKTUBHBIM MOAXOAOM K BBIOOPY TAaKTUKH NpU JiedeHUH pe3uoB ¢ MPI B 6yaylieM cUUTaOT
COYeTaHHOE UCI0JIb30BaHMeE MepeyrcJeHHbIX BhIlle METO/I0B. B psijie nccieoBaHUI MIOKA3aHO, YTO
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coueTaHUue MHKpoabpa3uy, UHPUIbTpALMM, BHEIIHEro OTOe/JMBAaHUSA UM KOMIIO3UTA MNP
WH/JUBU/JyJIbHOM MOJAXO0Jle B KaX/JOM CJy4ae MOTYyT O0O0ecleyduTb XOpolLlMe KJIWHUYEeCKHEe U
IcUxXocouyaibHble pe3yabThl [13]. OfHaKO aBTOPbl NOAYEPKUBAIOT, YTO HEOOXOJUMO NpOBeJieHre
JAJIbHEHIINX HCCAefjoBaHUM s u3ydyeHUsA 3QPeKTHBHOCTM U JOJTOCPOYHBIX pPe3yJbTaTOB
NpUMEeHEeHHUs TaKUX CXEM JIeYEHHUS.

B03M0KHOCTH peMUHepaIu3al i ¥ CHUKEeHUs] TUNIepYyBCTBUTE/IbHOCTHU
[MnepyyBCTBUTENBHOCTh NopaxeHHbIXx MPI' 3y60B MoOeT OTpHLIaTeJbHO BJIUATb Ha (QYHKIUIO
’)K€BaHHUS, MPAKTUKY TUTHEHbl IOJOCTH pTa MU KayeCTBO >KU3HM MauveHTa. [y CHUXKeHUs
YYBCTBUTEJBbHOCTH U PEMUHEpAIM3ALUU ObLIO NpEeJJIOKeHO NPUMEHeHHe psJia NpenapaToB U
MeTOJAUK: KaszenHpochomnentu-amopbHbid ¢ocdar kanpuusa (CPP-ACP), kaseunndochomnentua-
amopHbiii Pocdat ¢Topuaa kanbuusa (CPP-ACFP); 5-6% sak Ha ocHoBe ¢Topuaa HaTpus C
TpuKaabLuiipochaTom uau 6e3 Hero; 8%-nacTa, cojep:xkalllasg apruHUH U KapboHAT KaJbLivsi; 030H;
HU3KOYpPOBHEeBasi JlasepHasi Tepamnus. Bo Bcex wHccieOBaHUSX, TIOCBSIIEHHbIX JIEYEHHUIO
rMIep4YyBCTBUTEIBHOCTH, IPUMEHEeHUe NepeuyrCcJeHHbIX CPeCTB IPUBOAMUJIO K ee CHIXKEHUIO nocie
JledeHUs, OJHAKO OOJIbIIMHCTBO M3 HUX HMeJU TaKue HeJOCTAaTKH, KaK KOPOTKHUHM mepuoj
HabJy0JeHUd U HeboJiblivMe pasMmepbl BblGOpku [32]. ComocTaBUMble OrpaHUYeHUsi HUMEKT U
vcc/leloBaHUs 110 peMUHepau3aluu 3y60B, nopaxeHHbIx MPT.

HecMoTpsl Ha HelOCTAaTOYHYO Zl0Ka3aTe bHYy10 6a3y 3¢ deKTUBHOCTH PTOPUACOAepKalLero JaKa AJs
peMuHepaiu3ald U JeCeHCUTHU3alUU TBepAblX TKaHel 3y60B npu MPI, ero ciefyeT aKTHBHO
WCII0JIb30BaTh JJs1 NpPOoPUIAKTUKH Kapuheca, PUCK BO3HUKHOBEHHSI KOTOPOrO BBICOK Y JaHHOU
KaTeropuu nalueHToB.

BeiBoabl. Ha cerofHsIIHUNA JeHb HET JOCTATOYHBIX J0Ka3aTesJbCTB TOrO, YTO KaKOH-IM60 U3
ONMCaHHbIX METOJI0B JieueHUsl 3y06oB, mopakeHHblx MPT, sBiseTcs Haubosiee 3dPeKTUBHBIM B
JlOJITOCPOYHOM IepclieKTHBe, B CBSA3M C 4YeM HeoOXO0JUMO MpOBeJleHUe JaJbHEHLIMX Hay4YHbIX
vcc/lelOBaHUH B 9TOM HalpaBJIeHUU.
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Ilenb Uccae 0BaHUA.

W3y4uTh pacnpocTpaHeHHOCTh IePBUYHOM aJIeHTUH 60KOBBIX Pe3L0B U IPEMOJISIPOB ¥ OAPOCTKOB
MaTepuaJsibl U METObI.

11 u3y4eHHUs JAHHOW NMaTOJIOTUHU Mbl IPOBEJIM PETPOCIEKTHBHBIN aHa/U3 MAlMEHTOB 3a MOC/Ie/HUE
3 rojia Ha nepuo/, ¢ suBaps 2021 roaa no aBryct 2023 roga. AHa/U3 6bLJI MPOBEJEH NMPU MOMOLU
perTreHoBckux cHUMKOB (OIITT u KJIKT) 50 manueHTOB 1 c60opa aHaMHe3a.

Huwxaaa
YEIIIOCTD

28%

iTkoB 1.4, 1.5, 2.4, 2.5, 3.4, 3.5, 4.4, 4.5 3y60B
Puc. 3. OtcyTcTBylOT 3a4aTku 3y6os: 1.5, 1.4, 1.3, 1.2, 2.2, 2.3, 2.4, 2.5, 2.7,
3.1,3.2,3.3,3.4,3.5,3.7,4.1,42,43,4.4,45,47
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Pe3yJsibTaThl UCC/IeJOBAHUM.

[Ipu npoBeZieHHOM aHau3e, U3 50 manueHTOB: 22 JUI| MY»CKOTO0 0J1a, 28 JIUII )KeHCKOT 0 10J1a, 6b11a
BbISIBJIeHA NepBUYHas afieHTUs. Y 45% uMeercda azieHTUs npemossipoB, 40% ajieHTUS GOKOBBIX
pe31oB, 15% codeTanHas popma. [Ipuduem, U3 Bcex ciaydaeB 65% afieHTHs Oblyia HA BEPXHEH YeTI0CTH,
25% na HmwxkHel 4dentoctd, 10% Ha 06eux yenrocTsax. B 73% ciydaeB BcTpedasacb CUMMeTpUYHas
afleHTud, a B 23% acuMMeTpUYHas.

3a nepuon 2021 roga u3 50 caydaeB — Ha AaHHbBIN roj npuxoAuTca 10 caydaes, 3a 2022 rog - 19, 3a
2023 rop - 21.

BbiBOAbI

B Hacrosmee BpeMs ¢opMa Imepejadyd aJeHTUM U3ydyeHa B JOCTAaTOYHOU cTeneHU. CHeKTp
3THOJIOTUYECKHUX (aKTOPOB GOPMHUPOBAHUA NMEPBUYHON aJ[eHTHUU BKJ/IOYAET IIHUPOKUH JHaNa3oH:
OTATOLIEHHYI0 HACJeJCTBEHHOCTb, HEOJIATONPHUATHYI 3KOJIOTUYECKYH0 OOCTAaHOBKY, HapylleHHUs
JlesITeJIbHOCTU >KeJié3 BHYTPEHHEW CeKpelUH, JedyeHHWe CONYTCTBYHOUIMX 3aboJieBaHUM (B T. 4.
3JI0KaueCTBEHHbIX) XUMHUOTEepaNneBTUYECKUMU IIpenapaTaMy U Jy4yeBbIMUA METOJAMHU, IEpeHeCeHHbIe
MaTepbl0 BO BpeMs OepeMeHHOCTH KpacHyxa, KaHAW/03 U JIpyrde MpUYuHbl JJaHHOW mpobGieme
MOCBSILEHbl MHOTOYUC/EHHbIE UCCAEN0BaHMs, B TOW WM MHOW Mepe OTpakalmollhe OTJeJibHble ee
acleKThl. YCTAaHOBJIEHO BJIMSIHME reHeTHUYeCKUX GaKTOPOB Ha pa3BUTHeE NIEPBUYHOM afieHTUH [1].

B oTHOLIEHUU paCHpPOCTPAHEHHOCTU BPOXKJIEHHOUM aJleHTHUU NMOCTOSHHBIX 3yOOB Ha NEepPBOM MeCTe
HaxOAWTCS aZleHTHS BTOPbIX IPEMOJISIPOB, 32 KOTOPOU C/IeAYIOT aiIeHTHUs TPEThbUX MOJISIPOB U aIeHTUS
OOKOBBIX pe3I0B BepXHEW 4estoCcTH. Yalle Bcero nmepBUYHAasd aJeHTHUS BCTpPeYaeTCsd Ha BepxHeH
YeJIIOCTH, OOJIBIIMK MPOLEHT UMeeT CUMMETpPUYHas aZieHTUs1. [1os0BoMl Koppessiuu nepBUYHAs
aZleHTUS He HMeeT.
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[lo HamuM npejBapUTe/NbHBIM [JAHHBIM, C KaXKJbIM TIOJOM KOJWYECTBO IEePBUYHON aJeHTHUHU
BO3pacTaer.

B HacTosimiee Bpems ¢opma nepefayd aJleHTUU H3y4YeHa B JIOCTAaTOYHOW cTeneHU. CHeEKTp
3THOJI0OTUYeCKUX (PaKTOPOB GOPMUPOBAHUS NMEPBUYHOMN aJleHTUM BKJOYAeT LIMPOKHUU JuanasoH:
OTATOLLEHHYI0 Hac/eJCTBEHHOCTb, HeOJAaronpUsATHYI0 3KOJIOTHUYECKYyl0 OOGCTAaHOBKY, HapylleHUs
JlesITeJIbHOCTH jKesé3 BHYTPEHHeHM ceKpelLUM, JieueHue CONyTCTBYIOIIMX 3abosieBaHUHM (B T. 4.
3JI0Ka4eCTBEHHbIX) XUMUOTepaNneBTUUECKUMU NpeniapaTaMU U JIy4YeBbIMU METOlaMH, IepeHeCceHHble
MaTepblo BO BpeMs 6epeMeHHOCTU KpacHyxa, KaHW/103 U ipyrue NpuiuHsbl [8,9]

CBoeBpeMeHHas 1 IpaBUJIbHAsA peabUIMTALMA TAaLlMEeHTOB C IePBUYHOM a/leHTHH Oy /leT CyleCTBEHHO
BJIMSITb Ha [ICUX0-3MOLMOHAJIbHYI0 chepy, 0CO6eHHO B IOJPOCTKOBOM NIepUO/e.
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MSE ATIITAPATBI APKBIJIbI )KAKTBI KEHEUTY IIH, EPEKILIEJIIKTEPI

Te6eHoBa 'yibMupa MyxaMeaueBHa, OMip Apy:kaH HypiaHKbI3bI
CA.Acpendusipoe amwvindarsl Kazax yammbik MeduyuHa yHugepcumemi, Aamamel, Kazakcmau

Kipicne: Jofapfbpl KakTblH TapbLIybl KacecHipiMZJep MeH epeceKTepJe Ui Ke3JeceTiH
OPTOAOHTHUSJIBIK MaceJie 60JIbIN Tabbl1a/[bl.

MakcaTt: MSE annapaThl apKblibl CKeJETTiK KeHeUTyAiH TUIMAINITiH kaHe A9CTypJsi aAicTepMeH
CaJIBICTBIPY/ bl OaFasay.

Marepuangap mMeH ajicrep: 3eprreyre 15-30 ac apasibiFbiHZarbl 30 nayueHT KaTbICThl. EMaey
angbiHAa xaHe Keilin CBCT, oToMeTpUsIBIK XIHe KIMHUKAJBIK TajajayJiap *Kyprisiazi.
Hoatumxkenep: Koraprbl akK eHi opTa ecenneH 4,8 MM-re yaraiibl. CHMMeTPUSIJIbIK, TaHdal XKiriHiH
awblybl 83%-aa 6alikanabl. 2KaHaMa acepJiep MUHUMaJbl 60/AbI.

KopbiThiHABL: MSE anmapaThl epecekTepje TUIMAI opi Kayilcis afjic peTiHJe YCbIHbLIAAbl >KoHe
XUPYPrHUsIbIK apajacybl 60/4bIpMayFa MYMKiHAIK 6epeji.

TyuiHAi ce3aep: :xkoFaprbl kaK, MSE, ckesieTTik KeHeNTY, OpTOAOHTUS, MUHU-UMILJIAHTTAp.

OCOBEHHOCTH PACHIMPEHWA BEPXHEW YEJIIOCTH C UCITOJIb30BAHUEM ATITIAPATA MSE Y
[TIOZAPOCTKOB ¥ B3POCJIbIX

Te6enoBa 'yneMupa MyxameaueBHa, AMup ApykaH HypiaHoBHa
Kaszaxckuii HayuoHabHbIl MeduyuHckull yHugepcumem umenu C./].Acchendusiposa,
2. Aaimamubl, Kasaxcmau

BBeaeHnue: Cy:xeHre BepXHeEW YeJIOCTH ITPeJICTABJISET COO0M PACIPOCTPAHEHHYIO OPTOOHTHIECKYIO
NaTOJIOTUIO y MOAPOCTKOB U B3POCJIBIX.

Henab: OueHka 3dpPeKTUBHOCTH U 6e30MaCHOCTH CKeJIETHOTO paclIMpeHHUs BepXHeHl YesloCTH C
MCHoJsib30BaHWeM amnmnapata MSE M cpaBHeHHe C TpPaAULMOHHBIMM MeTOJAMHU pacLIMpeHHUs.
Marepuansl U MeToAbl: B uccienoBanue BikiaodeHbl 30 marnueHToB (15-30 seT), mpomrenmve
JleyeHUe ¢ npuMeHeHueM amnmnapaTta MSE-2. [lo v nocse sneyenHusi npoBegeHbl KJIKT, kiuHuyeckoe
o6cnenoBaHue U GOTOMETPUUECKUN aHAIU3.

PesysbTaThl: CpeiHee yBesJWYeHHe LIHPUHBI BepxHed desrocTyd cocTtaBuiao 4,8+09 mMm. ¥V 83%
NauueHToB 3aQUKCUPOBAHO CUMMETPHUYHOE PAaCcKpbITHE MeJuaibHOro uiBa. [lo6ounbie 3pdeKTrl B
BU/Jle HaKJIOHA 3y00B BblsaBJeHbl B 10% ciy4aeB. [lo cpaBHEHUIO C UCTOPUYECKUMHU JAHHBIMHU IO
TPaJIUIIUOHHBIM MeToAaM (mo6ouHble 3ddekThi — >40%), ™eros MSE gemoHcTpupyeT
CTAaTUCTUYECKHU 3HAaYUMMYy10 3pdexTuBHOCTD (p<0,01, t-kpuTepuii CThroZeHTA).

3axmouyeHue: Metoa MSE aBisieTcst a¢pPpekTUBHON U 6€301aCHON aJIbTEPHATUBON XUPYPruiecKoMy
pacIIMpeHUI0 ¥ B3POC/bIX MAaLlMEHTOB U JEMOHCTPUPYET CTabUJ/bHble pe3yJbTaThl B TeuyeHHe 12
MecsilieB HaOJ/II0JeHHS.

Kiio4deBblie c/10Ba: BepxHsisl 4esaroCcThb, annapat MSE, ckesileTHOe pacliMpeHue, OpTOAOHTHS, MUHU-
ummanTatel, CBCT, peHTreHo/I0rnyecKrit aHaIu3
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FEATURES OF JAW EXPANSION USING THE MSE APPLIANCE

Tebenova Gulmira, Amir Aruzhan Nurlankyzy
Asfendiyarov Kazakh National Medical University, Almaty, Kazakhstan

Introduction: This article discusses the method of maxillary expansion using the MSE (Maxillary
Skeletal Expander) appliance, aimed at overcoming maxillary constriction in adolescents and adult
patients. Maxillary constriction is a common orthodontic problem in adolescents and adults.
Objective: To assess the effectiveness of skeletal expansion using the MSE appliance and compare it
with traditional methods.

Materials and Methods: The study involved 30 patients aged 15-30 years. CBCT, photometric, and
clinical evaluations were performed pre- and post-treatment.

Results: The average maxillary expansion was 4.8 mm. Symmetrical midpalatal suture opening was
observed in 83% of cases. Side effects were minimal.

Conclusion: The MSE appliance proves to be an effective and safe method for non-surgical treatment of
maxillary constriction in adult patients.

Keywords: maxillary expansion, MSE, skeletal expansion, orthodontics, mini-implants.

Kipicne

Koraprel KaKTblH TapblIybl - JKacecHipiMZiep MeH epeceKTep apacblHJa Ui Ke3JgeceTiH
OPTOJOHTHSJIBIK, NaTojorusd. JlacTypJsi aaicTep, Mbicaibl, TaHAal KeHeWTKimTepi (Mbicasbl, Haas
HeMece Hyrax), HerisiHeH GesiceH/Zli ecy Ke3eHiHperi Gajasapja THIMAL. AJ epecekTep/ie KiKTiH,
CyWleKTeHyiHe GalJIaHbICThI TUIM/IJIITT TeMeH/1ei/1i KoHe KaHaMa acepJsiep/liH Kaymi apTaabl. OcbiFaHd
0alJIaHBICTBl COHFBI KbLUIJAPhI cylekke Tikesed acep ereriH MSE (Maxillary Skeletal Expander)
anmnapaThl KOJIJJAHbLIAThIH CKeJIeTTiK KeHEeUTY aaici 6esiceni Jamyaa. bys aaicti k. BoHr a3ipJsieres.
3epTTey MaKCaThbl

Kacecnipimaep MeH epecek mnanueHTttepge MSE anmapaTbl KeMeriMeH (KOFapfbl KaKThl
OpTONEAUANBIK KeHEeWTY/iH THIMJIJMIri MeH TYypaKThUIbIFbIH Oafasiay, COHJal-aK OHbl J9CTypJi
d/liCTepMEH CaJIbICThBIPY.

MaTepuasigap MeH a3jicTep

3epTTey Au3alHbI: Bip opTa/bIKTa XKYPri3ijireH NPOCIEeKTUBTI 6aKblIay/bIK 3ePTTEY.

3epTTeyre }KOFapFbl XKAKTbIH, TapblIybl JUAarHo3bl KoWbLiFad 15-ten 30 »xacka fedinri 30 nayueHT
KaTbIcTbl. Bapsblk nauueHTTepre MSE-2 ammapaThl KoJ/AaHbLIbI eM >Kyprisingi. Em 6acranap
aJJIbIH/A KoHe eM asiKTaJFaHHaH KelliH komnbioTep ik ToMmorpadus (KCKT), poTomeTpusibIK xoHe
KJVMHUKaJBIK TaJaay xKyprisingi. bakpiiay mepsimi 12 aitapl Kypabl. TaHai xKiriHiH eHi, affalikbl a3y
TicTepAiH OpHaJ/acy e3repici :aHe KIKTiH a)kblpay Jopexeci eseH .

Barasiay azicTepi MbIHa/IapAbl KAMTbI/bI:

1. XKorapFbl KaK CyHeK KypbLIBIMJAPbIHJAAFbI ©3TepicTep/li Tajjgay VIIiH peHTreHorpadUsIbIK
3epTTey.

2. TicTtecy KbI3MeTiHZeri e3repicTep MeH >XakK-6eT >KYHeciHiH *KaJslbl XKaFJallblH aHbIKTAy YLIiH
KJIMHUKAJIbIK, TEKCEDY.

3. EmMre feliiH )koHe eMHeH KeliH KOFapFbl XKaKThIH €HiH 6J1l1ey apKblLIbl KEHEIO A9pexeciH 6aFaay.
CTaTUCTUKAJIBIK, TA/1ay:

Hotmxenepai engey yuin CTbIOJIEHTTiH t-KpUTepUidi koHe x° (XU-KBapaT) KpUTEPHUiti KOJIJaHbLI/bI.
MaHpI13abLIBIK AeHTreli p<0.05 gen 6enrinensi. Tangay SPSS v25.0 6aFapaaMach! apKbLIbl XKyprisiiii.
JTUKaJBIK cylieMeJjey:

BapsblK nmauueHTTep akKnapaTTaH/AbIPbLIFAH KeJiciMre KoJ Koigbl. 3eptTey xattamacel C.J.
AcdenauspoB aTbiHarbl Kaz¥YMY-abIH KepriJlikTi 3TUKaJIbIK KOMHUTETIMEH MaKyJIJIaH/Ibl.
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Cypert 1 - Emre peiiinri KJIKT: nanueHTTe »K0FapFbl 2KaKThIH K6JJeHEH TapblIybl aHbIK KepiHei
(ckeseTTikK rumnomnasus)

Hartu:xesiep

BapJ/blK manueHTTep/le KOFApFbl JKAKThIH KeJieHeH €eHi alTapJjblKTail apTThl (OpTa ecemnmeH
aJIFAllKbl a3y TicTep JAeHredinge 4,8 mm-re feiin). INanuentrepaid 83%-biHAa OpTaHFbl TaHAAW
XKITiHIH cMMMeTpHUsA/Ibl albLlybl Tipkesafi. 2KaHama acepsiep peTiHAe TicTepZil eHkewi Tek 10%
nmalyeHTTEep/e GalKaiabl, aa AacTypJi afictepne 6y kepceTkim 40%-aaH acajbl. 27 MalUeHTTe
KeHelo Heri3iHeH a/ibBeoJISIpJIbIK 6CiH/li eMec, CKeJIeTTiK KYpblIbIMAp ecebiHeH XKypreHi aHbIKTaJI/bl,
6ys1 KCKT maslimeTTepiMeH pacTaifpbl.

Cypert 2 - EM asikTasraHHaH kediHri KJIKT: xxoFapFbl KaKTbhIH KeHEI01 >koHe OpTaHFbl TaHJAH XKIiriHiH
CUMMeTpHUIbI aXbIpaybl (MSE anmapaTsl Ko/1JaHbLIFAHHAH KeHiH)

TankpLiay

3epTTey HoTHKesepi ADCTYpJli 9icTepAiH THIMAIIIrI TeMeH 60JIaThIH Kachl YJIKEeH NalUueHTTepAe
CKeJIETTIK KeHeUTY/[iH »KOFapbl KJIWHUKAJbIK THUIMJIIriH [gasnengeiai. Byn TyxbIpblM 9/e6u
nepektepmeH (Cantarella »xoHe T.6., 2018; Carlson »aHe T.6., 2019) canbICTBIPY apKbLIbI pacTaaa/ibl,
oJlapJla acKbIHyJlap »KUijdiri TemeH ekeHi kepcetisreH. TicTepjiH eHKeliHIH opTala >XUiJiri
AHAaTOMMUAJIBIK epeKIlleJiKTepMeH TYCIHAIpie i 2KoHe aKTUBaLMAHbIH, »KeKe IPOTOKOJIbIH TaJlall eTe/l.
3epTTey/iH eKTeyaepiHe 6aKblIay TOOBIHBIH 60JIMaybl )KOHE CaJIbICThIPMAaJIbl TYP/le KbICKA 6aKbLIay
Mep3imi (12 aif) »kaTajibl.

KopbIThIHABI

MSE anmapaThbIHbIH KOJIJJaHBLIYbl — KacecnipiM/iep MeH epeceK MalUeHTTepAe KOFapFbl KAKTbIH
TapbLIYbIH eM/leyTe apHaJIFaH *KaHallbLI 9pi 6os1al1aFbl 30p d4ic. By ajiic TypaKThl HaTHXKeJep 6epin,
JIOCTYPJIi TACi/IIepre TOH KayinTep/i alTapJ ibIKTakl a3aiTa ibl. OCbl TAKbIPBINKA OaHUJIaHBICThI FHIJIBIMH
JKapHUsJIaHbIMJAp MeH KJIMHHUKAJIBIK 3epTTey/ep/aiH Keberwin eckepe oTbipbil, MSE Kazipri 3amMaHFbI
OPTOAOHTUSAA eMAEY/iH }aHa CTaHAAPThIHA allHAJIbII KeJie/i el auTyFa 60J1ajbl.
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ABTOpJ/IapAbIH, YJI€eCi:

Te6eHoBa ['"M. — 3epTTey KOHIeNHUSCHI MEH AW3aliHb], KIMHUKAJIBIK 6aKbliay, lepeKTepAi Taajay,
MOTIH/AI FBIJIBIMHU peJaKLAIay.

oMip A.H. — MasiMeTTep KMHAY, KIMHUKAJIBIK 6JIIIeYJIep, 3/1e0H 110J1y, KOKa30aHbIH 6acTaIKbI
HYCKACBIH JJalibIHAAY.

Eki aBTOp /A2 Ko/1Ka30aHbIH COHFbI HYCKAChIH MaKyJi/lal, OepijireH aKNapaTThlH, IbIHANBLIBIFbI YIIiH
»Kayan bepe/i.

Kapxbu1a"HasIpy:

By/1 3epTTey MeMJIEKETTIiK, KOMMePIHAJIbIK HEMece KOMMEPLUSJIbIK eMeC YbIMAp TapanblHaH
Kap>KblJIaH/AbIPBLIFAH KOK,

ABTOpJ/IapABIH KeticiMi:

BapJsibiK aBTOpJ/Iap MaKasia XKapHusiJlaHybIHA Ka36aiia Kejicim 6epi.

Myaaenep KaKThIFbICHI:

ABTOps1ap apackiHIa My/ijiesiep KAaKThIFbICHI KOK,

Bxiiaz aBTOpPOB:

Te6eHoBa I'M. — KoHUeNnuUsA U AU3alH UCCIeL0BaHUs, KIMHUYECKOe HabJ/I10jleHue, aHa/Iu3 JaHHBbIX,
pellakTopCcKas MpaBKa TEKCTA.

Amup A.H. — c6op faHHBIX, KINHAYECKHE U3MEPEHUS, IMTEPATYPHBIN 0630p, TOArOTOBKA
NepBOHAYa/JIbHOI'0 BapyMaHTa PYKOMHUCH.

06e aBTOpPKU 0,06pUIM OKOHYATEIBbHYIO BEPCUI0 PYKOIUCH U HECYT OTBETCTBEHHOCTD 3a
AOCTOBEPHOCTDb NIPEACTABJIEHHbIX JJdHHbIX.

duHaHCcUpOBaHME:

HUccnenoBaHye He 10J1y4asio LieJ1eBOro pUHaHCUPOBAHHUSA OT FOCYapCTBEHHbIX, KOMMepYeCKUX UIH
HeKOMMep4eCKUX OpraHusalyi.

Corsitacue aBTOpOB:

Bce aBTOpBI ja/1v NTMCbMEHHOE corJlacue Ha Iy 6 IMKaLHUIO.
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AUCTAJIBAI TICTEMAI EMAEYE TBUH-BJIOK AIIITAPATBIHBIH,
JAEHE KAJIIIBIHA 9CEP ETY EPEKIIEJIITT

Kyo6aiu AiiraHbIM OMip3aKKbI3bl, AHanusAeBa Aiirepum 'aGUTOBHa,
Jdoc6epaunena I'yib6any TypMaxaHOBHA
CK.AcgpeHdusapos amviHdarsl Kazak Yammobik meduyuHa yHU8epcumemi,
Aamamol K., Kazakcman Pechy6aukacbol

Kipicne:

JurenbaiH Il kaacc TicTeM aybITKYybl — OPTOAOHTUSNBIK ToKipubese kUi Ke3feceTiH naTosiorusi. COHFbI
XKbLIJAPhI XKaKTap MeH JleHe Ka/llIbIHbIH 63apa 6ailaHbICh], COHJIali-aK eM/iey 9CePiHiH ThIHBIC aly K9He
OMBIPTKA [TapaMeTpJiepiHe acepi 3epTTeayje.

daicrep:

10-15 »kac apaJsbiFbiHAAFbl 23 Haykac 3epTTesfi. bapsablk Haykactap 10-14 ait 6oitbl TBUH-6J10K
anmnapaTbeiMeH emJeiji. LlebasoMeTpUusibiK XKIHe OpTONEAUsJIBIK 6JIIeMAED eMre JeiiH xoHe KeliH
CaJIBbICTBIPBLIJBI.

HaTuxenep:

SNB :xoHe Ar-B kepcerkiurtepi apTThl, ANB 6ypbilibl TeMeHJeni, 6eT OuikTiri yiraigpl. MypbiH-
’KYTKBIHIIAK, KOJIJIApbIHBIH, KeHeloi 6aiikaajabl. Kudos, sop/03 koHe KpaHHUOLEPBUKAJbAbI GYPbIII
TOMeH/Jezi.

KOpbITBIHABI:

TBuH-6J10k annaparsl 1l kiacc TicteMAi Ty3eTyre faHa eMec, COHbIMEH KaTap JeHe KaJIbIH K9HE ThIHbIC
aJsly KOJIJapbIHbIH XaFAalbIH XaKcapTyFa OH acep eTeni. bys acep acipece ecy ke3eHiH/eri 6aianap/a
THIMI.

Tyuinai cesaep: aucranbai tictem, JHresb Il kiacc, TBHUH-0JI0K, JleHe KaJibllbl, medaoMeTpus,
OpPTOAOHTHSA.

OCOBEHHOCTH BO3/IEMCTBUSA ATIIAPATA TBUH-BJIOK HA OCAHKY
[1PU JIEHEHUU IUCTAJIBHOT'O [TPUKYCA

Kyo6am AiiraHbIM OMip3aKKbI3bl, AHanusAeBa Alirepum 'aGuToOBHa,
JdocoepaueBa I'yaib6aHy TypMaxaHOBHA
Kaszaxckuii HayuoHabHbIl MeduyuHckull yHugepcumem umeru C./].Acihendusiposa,
2. Aaimamubl, Kazaxcmau

BBegeHue:

AHoMasnuu mnpukyca kiacca Il mo JHrJI0 FBJSIOTCS YacTbIMU B NpPAKTUKE OPTOJOHTOB U MOTYT
COMPOBOX/AATbCA HAapyUIeHHUSIMU OCaHKU. B mnociegHee BpeMs HcC/lefyeTCsl B3aUMOCBSI3b MeEXAY
MOJIOXKEHHWEM 4YeJIIOCTEM M O0CAaHKOM, a TakXKe BJMsSHUE OPTOJOHTUYECKOTO JieYeHUs Ha MapaMeTphl
rOJIOBHI U LIEH.

MeToApbI:

B uccneoBaHue ObLIM BKIIOYEHBI 23 nanyeHTa B Bo3pacTe oT 10 g0 15 jieT ¢ AUarHo3oM JUCTaIbHOTO
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npukyca Il ki1acca. Bce nmanpeHThI TPOIIH JiedeHHE C TPUMeHeHWeM anmapaTta TBUH-6J10K B TeueHue 10—
14 mecsnes. [IpoBoauauck ledasoMeTpUIeCKUN U OPTONeJUUECKUN aHAJINU3 [I0 U TOCJIE JIEUEHUS.
Pe3y/ibTaThl:

[lo 3aBepuIeHUHU JiedeHUs HAGJIIOAAI0Ch CTATUCTUYECKH 3HAUYMMOE YJIydlleHHe MOJIOKEeHUsS HIMKHeH
yesmocTH (yBesmndeHue SNB, Ar-B), ymenbiieHue yria ANB, yBesinueHHe BepTUKaAJbHBIX pa3MepoB JIUIa
(AFH, LFH), a Take ysy4llleHUe NOKa3aTeJel AbIXaTeJbHbIX MyTel. U3MeHeHUs] 0CaHKU BbIpaXkaJlUCh B
CHWXeHUU KHd03a, JIop/103a U KPaHUOI[ePBUKAJIbHOTO YTJIa.

3ak/loyeHue:

TBUH-6/10K 30deKTUBEH He TOJbKO /[JII KOPPEKIHWH [JJUCTAJbHOTO MPUKYyCa, HO M OKAa3bIBAeT
MOJIOXKUTENIbHOE BJIMSHUE Ha OCAaHKYy W MapaMeTpbl BEPXHUX JbIXaTeJbHbIX MyTel, 0COGEHHO MpHU
MpUMeHEeHHHU B IEpUOJ, aKTUBHOTO POCTa.

KioueBble cjoBa: AMCTaIbHBIM Npukyc, JHrJb Il kimacc, TBUH-GJIOK, ocaHKa, InedasioMeTpus,
OPTOAOHTHUSI.

FEATURES OF THE IMPACT OF THE TWIN-BLOCK DEVICE ON POSTURE IN THE TREATMENT OF
DISTAL OCCLUSION

Kubash Aiganym, Anapiyaeva Aigerim, Dosberdiyeva Gulbanu
Asfendiyarov Kazakh National Medical University , Almaty, Kazakhstan

Introduction:

Angle Class II malocclusion is common in orthodontic practice and is often associated with postural
deviations. Recent studies explore the correlation between jaw position and body posture, including the
impact of orthodontic treatment on craniofacial and spinal alignment.

Methods:

The study included 23 patients aged 10-15 with Class II malocclusion. All were treated using the Twin-
block appliance over 10-14 months. Cephalometric and orthopedic parameters were assessed before and
after treatment.

Results:

Treatment led to significant advancement of the mandible (increase in SNB, Ar-B), reduction of ANB angle,
and increased facial height (AFH, LFH). Airway dimensions improved, particularly in the oropharyngeal
and hypopharyngeal areas. Posture analysis showed reduced kyphosis, lordosis, and cranio-cervical
angles.

Conclusion:

Twin-block therapy effectively corrects Class Il malocclusion while improving postural alignment and
airway space. These benefits are particularly evident during periods of active growth.

Keywords: distal occlusion, Angle Class II, Twin-block, posture, cephalometry, orthodontics.

3epTtreyain e3ekTtiiiri: JHrennid Il kiaacc TicTeM aybITKybl OPTOJOHTUSJIBIK KabOblLijayja Kui
Ke3/leceTiH aybITKyJ1apAblH 6ipi. Bys aybITKy1apibl eMAaey YUIliH apTypJ/ii GyHKIMOHAAAbI annapaTTap
KoJlJaHblIaibl. JleHe KaJlbIHBIH (OCaHKa) MaTOJOTUAJBIK TUNTepi opTofoHTUABIK Il Kyacc TicTreM
aybITKyblJlapbl 6ap aZaMJap apacblHja KeHiHeH TapasfaH. OKKJIIO3USJIBIK apakaTblHAC MeH JieHe
KaJIbIHBIH apacblH/aFbl 63apa 6aianbickl 40 XKbLIJJaH acTaM yYakbIT 601bl KbI3y mikipTasacTta. COHFbI
yaKbITTa OKKJIIO3USI MEH JleHe KaJIlbIHbIH, apacblHAAFbl 6alJaHbICKA KbI3bIFYIIbIIBIK apTThl. BipHelie
3eprTeyJsepe Il kyacc TicTeM aybITKybl 6ap 6ajiajap, 9/ieTTe 6acblH TiK K9He aJifa eHKelreH KyiJe
YCTAaWTBbIHBI X9He TiCTeM aybITKybl MeH MOUBIH JIOPAO3bl apachlHJA eAdyip Koppessluss 6ap ekeHi
aHbIKTaAAbL. Bip 3epTTeyep/e TabaHHbIH TabaH 6eTi TicTepAiH OKKJIIO3UsICBIHA dPTYPJii dcep eTeTiHiH
»K9He CTOMAaTOTHAaTUKAaJIbIK KYHeHIH MaTOJOTUAJBIK Kal-KyHi JeHeHiH OpHaJacyblHa 9cep eTyi MYMKiH
eKeHi alTblIaAbl [1]. MypbIH-KYTKbIHIIAK THIHBIC a1y YK0J14APbIHbIH, KaKcapybl, OpTOLOHTHUAJIBIK eMJey
HeMece OpPTOrHATHUKaJbIK XUPYPTrUs apKblIbl TiCTEM aybITKYbIH TY3eTy JXoHe JeHe KaJIlblHAAFbl
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e3repicTep apacblHAAaFbl OaWJaHBIC KONTereH 3epTTeyseple 6GaramaHgbl [2]. PyHKIMOHANIBI
anmnapaTTapAbl KoJIIaHa OTbIPHIN, OPTOAOHTUSIBIK eMIEY Ke3iH/e JieHe KaJIbIHAaFbl 83repicTep TeK
6ipHelie 3epTTeyJiepe 6aranaH/ibl. CoJs ce6enTi 3epTTeY XKYPri3aik.

3epTTeyAid MakcaThl: TBHUH-6JI0K anapaThiH KOJI/IaHY apKbLIbl OPTOOHTHSJIBIK EMHIH JleHe KalblHa
acep eTy epeKulesiri.

3epTrTeyaiH aaicTepi MeH MaTtepuangapbi: OpTofoHTUA 6eJiMiHe TBUH-6JI0K anmapaTbiH KoJiaHa
OTBIPHIN eMieyAi 6acTaraH 23 HAayKac 3epTTesl.

[TareHTTEpP i ipiKTEY KpUTEpPUNAIEPi MbIHAZAM GOJIIbI:

1 10-15 xac apasbIFbl

2 Il knacc TicTeMHiH ckesieTTik aHOMasusChI (6ipiHIi yakeH a3yblH, Il k1acc apakaThIHACKI,

TOMEHTI )KaKTbIH peTpy3usicbl, ANB > 4 °©

3 TicTepaiH Kell KapblIl IIBIFYbl HEMECE TYPAKThI TICTEP/IiH epTe »KapblIl IIBIFYbI

4 AHamMHe3iHJle 06eT-)XaK JKapaKaTTapbIHbIH HeMece XUPYPrUSJIbIK apaJjacyJap/blH,
CHUH/POM/IAp/bIH, }KbIPbIKTAp MEH OPTOJOHTHUSIJIBIK eM/ley/iiH 60/IMaybl

5 DBypblH opToneAusJIbIK €M XKYprisiyiMeyi

6 bBypbiH )kamMbac, OMBIPTKA HeMece Y3bIH CYUEKTIH KapaKaTTapbIHbIH 60JIMaybl

Byn 3epreyse TBHUH-6JI0K annapaThbl KOJAaHbLI/bl. ANapaT »KOFapFa »KoHe TOMEHTI KaKKa apHaJsiFaH
aJbIHOAJIbl KYpbUIFbLIApAaH Typajbl. TBUH-6J10K annapaTtapMeH emJeyze 10-15 xac (opTalua achl
12,45+1,06) apanbIfblHAAFBl HayKacTtap 3epTTesji. Haykacrap TBUH-6JI0K anmapaThiH KyHiHe 16-18
caFaT KHUill, TpaHCBepcab/ibl TiC JOFAChIHbIH €HiHiH COMKEeCCI3/iriH Ty3eTy YIliH KeHeUTy 6ypaHJacbiH
anTacklHa 1 aliHa/bIMFa Oypabl. Op 6asa eMziey Ke3eHiHJe 3 amnTa apaJjbIKIeH 6esiceHAi Kapasbl,
6ipiHIi yJIKeH a3y TiciHiH apakaTbiHACKI | Kytaccka »eTkizinai. EMaenren 23 HayKac eMzaeyre JleliH )KoHe
eM/Jiey bactanranHaH 10-14 aliiaH KelliH opTOoNeAUsbIK XoHe OPTOJOHTUSAJIBIK TEKCEPY/IEH OTKEH.
lledpanomeTpusibIK Taagay:

Op NaLMeHT YIUiH CTaHAapTTaJIFaH 6ydip uedanoMeTpUsablK peHTreHorpadus xacanasl (Kodak 8000C;
koapounuent 1,15 yarauty; skcmosunusa: 12 MAc, 76-80 kB) »xoHe Dolphin 6afrgapsiamasnbIk
»KacaKTaMacblHbIH keMeriMeH (10.5 Hyckachkl) GaFasay yIIiH TajaJaH/bl.

Hartum:xesiep

llebanoMeTpUsaNbIK, TanZay KaHKAJIbIK >KoHe >XYMCaK TiHJIK KOpCEeTKIllTep/iH OH JIWHAaMHUKAaChIH
kepceTTi. SNB Oypoiibl 77,30°-Tan 78,21°-Ka AeiliH ysFalbll, TOMEHTI XaK CyHeriHiH ajsfa Kapai
BIFbICKaHbIH KepceTTi. ANB 6ypbiiubl 4,66°-TaH 3,51°-Ka felliH ToMeHAe/i, OyJ1 )KOFapFbl »KOHE TOMEHTI
)KaK CylleKTepiHiH 63apa opHasacybIHbIH, }aKcapFaHbIH 6iijipesi. Ar-B apakallbIKThIFbI [ja apTThl, Oy
TOMEHT] YKaK CyHeri eHeCiHiH eCyiH allfaKTanapbl.

BepTukanb 6arbiTTa AFH 2¢9He LFH kepceTkilTepiHiH *oFapbliaybl TOMeHTi 6eT 6eJliriHiH OUiKTIriHiH
yJaFaiiFanblH Gingipeni. bys annapaT acepiHeH 6oJiFaH BepTHKa/lb 63TepicTep/iiH KoJaW/bl €KeHiH
pacTauppbl.

TBIHBIC 2KOJIIapbl KOPCETKILITEPI A€ KaKCapAbl: MYPbIH-KYTKbIHIIAK IEH aybI3-KYTKbIHILAK allMaFbIHbIH,
eHi apTThl, 6yJ1 XKacecnipiMepAeri ThIHbIC a1y OY3blIbICTAPbIHBIH a/1[bIH aly/a KIMHUKAJIbIK MaHbI3/Ibl.
Byn esrepictep TislacThl cyileriHiH Ka/lnblHa KeJlyiMeH >X9He >XYTKbIHUIAKTBIH, >KYMcCaK, TiHJepiHiH
TOHYCBIHbIH, peTTe/yiMeH 6ailJIaHbICThI 60J1ybl MYMKiH.

OcaHK xafFJaiiblHa KeJiCeK, KpaHUOLepBUKaJb/bl OYphIIThIH 132,34°-TaH 124,22°-Ka AelliH a3atobl 6ac
cyMeriniH GU3UONOTUSJBIK KAJbINKA KaKblHAaFaHbIH KepceTeai. Kudos 35,20°-tan 28,83°-ke peiiH
TeMeH/le/li, IOpZl03 Jia OH Ty3eTy KepceTTi. byJs e3repicTep TeMeHTrI ak, CyHeTiHiH OpPHBIHBIH OMBIPTKA
KYHiHe K9He »KaJIlbl IOCTYpaJbIK TYPaKThIJIbIKKA 9Cep eTEeTiHIH Aaaenteni.

Ochunabinia, TBUH-6JI0K anmapaThlH KOJJAHY apKbLIbl XKYPri3ijireH OpTOAOHTHUSAJIBIK eM/Jley TeK Tic
OKKJIIO3USIChIH KaKCapTyMeH IleKTeJMel, COHbIMEH KaTap 6ac MeH MOWBIHHBIH, NMO3WULUSJIBIK Tele-
TeHJIiriHe K9He >KaJ/Illbl OCAaHKKa aWhTapJibIKTal OH acep eTeAi. bys aficTiH MyJbTUAXCIUNIMHAPJIBIK,
MaHbI3/AbLIbIFBIH KOPCETE/II.

HoTtmkeHi Tankpuiay: TBUH-6JIOK anmapaTbiMeH eMm/Jley 6GapbicbiHAA  LiedaloMeTPUSIIBIK
nmapaMeTpJepaid, e3repicTepi 1-kecTele kepceTiareH. TeMeHri >KaKTblH aJjfa XbLDKybl (SNB
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OYpBILIBIHBIH, *K9He Ar-B KalIbIKTBIFbIHBIH, YJIFAIObI), COHbIH HOTHMKECiHJle CaruTTaJbJbl CKEJIeTTIK
JKaKTap apaJiblK 6aiyaHbICThIH 63repyi (ANB OyphillIbIHBIH, TOMeH/eyi) KoHe O6eT OHUIKTIriHiH, apTybl
(AFH xone LFH man/epiHiH ysiratobl). Kypek TicTepre KaTbICThl CTaTUCTUKAJbIK MaHbI3/Ibl AE€HTAIb/Ii-
aJIbBeOJISIPJIbl 9cep OGalKa/IFaH KoK, 6ipakK aybI3»KYTKbIHIIAK KOHE TEPEH KYTKbIHILAK aya K0JIJapbIHbIH,
eHi eZ]9yip apTThI.

Kecre 1 - «Twin-block» annapaTbiMeH eMmjiey OGapbiChiHJa IiedalOMETPUSJIBIK NapaMeTpJep/liH
e3repicrepi

llebanoMeTpUAIBIK KOPCETKIIITED Emre EMHeH KeliH | AlbIpMallbLIbIK,
Jletiin

OB (MM) 4.39 2.59 -1.80
0] (mm) 5.90 3.37 -2.54
SNA () 81.96 81.71 -0.25
SNB () 77.30 78.21 0.91
ANB (°) 4.66 3.51 -0.15
AFH: N-Me (MmM) 105.65 110.38 4.73
LFH: ANS-Me (MM) 58.22 61.29 3.07
SN-MP (°) 30.22 30.16 -0.07
SN-PP (°) 6.52 6.59 0.07
OKL-SN () 13.54 14.35 0.80
INCIS () 133.81 135.34 1.53
U1-PP (°) 108.55 106.72 -1.83
L1-MP (°) 93.95 94.38 0.43
Ar-A (MmM) 82.64 84.48 1.85
Ar-B (Mm) 87.21 92.11 4.90
MypBIHKYTKBIHIIAK aya KoJ1japbl (MM) 14.32 14.96 0.64
AybI3:KYTKBIHLIAK aya KoJ1Japbl (MM) 9.30 10.84 1.54
YKorapFbl Ky TKbIHLIAK aya »KoJjapbl (MM) 8.85 9.27 0.42
TepeH )y TKbIHIIAK aya KoJ/Aapbl (MM) 8.08 9.16 1.08

TBUH-06JI0K anmapaTbIMEH eM/ley OapbIChIH/AA OPTOINEAUSAJIBIK eJIleMJIepAiH e3repicrepi 2-kecrtene
KepceTinreH. /leHe KaJmbl e3repicTepiH Oafasay 6GapbIChbIHAA eMjiey Ke3eHiHJe OapJiblK eJillleHreH
OypbIIITAPAbIH CTAaTUCTUKAJBIK OipmiaMa TeMmeHJeyi 6alKanAbpl. Bbys HaykKacTap/blH apKacbIHbIH
npobuniHig Ty3yseHyiH kepcereai. EH y/akeH e3repic kudo3jbl KoHe KPaHUOLEPBUKAJIJBIK
OyphIIITApAa KepiH/i, os1ap 6accyiek MO3UIUSACBIMEH ThIFbI3 OaUJIaHbICThI

Kecre 2 - «Twin-block» anmapaTbiMeH eMiey 6apbIChIH/IA OPTOTEIUSJIBIK BJIIEMIEPAiH 63repicTepi

OpToneus/bIK KepceTKilITep Emre neiin EMHeH keliH AWBIpMalIbLIbI
K

Kudoszae! 6ypeiu (°) 35.20 28.83 -6.37

Jlop/103 6yphIibI (°) 32.24 26.35 -5.90

Korapfrbl keysie MHKIMHUKaLUC (©) 15.02 12.84 -2.17
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OkmneJsik HHKJIMHKaLuUA (°) 18.31 15.57 -2.74

KpanuouepBukaababl 6yphiin (°) 132.34 124.22 -8.50

KopbITbIHABL: TBUH-0J10K annapaTbIMeH eMAey/iH Herisri MakcaTTapsl Il Kaacc OKK/I03USCbIH Ty3eTy
)K9He overjet nmeH overbite meJepiH azalTy 6oJibin TabbLIaAbl. OYHKIMOHAI/bI allapaTTapMeH
JUCTaNb/ii OKKJIIO3USHBI, TIiCTEP K9HE CKeJIETTIK 63TepicTepMeH KaTap OyJIIBIKET aJalTaluscChl
apKbLJIbl €PiH KaJIIbl )K9HE aybI3KYTKbIHILIAK, QYHKIMSACHIH )KaKcapTyFa MYMKiHAiK 6epefi. HoTmxkeciHge,
JKaKTap apachblH/JlaFbl GAWIAHBICTBIH, ©3TepicTepi JieHe KaJ/MbIHbIH aJalTalUsChbIH TYbIHJATaAbl. by
3epTTey TBUH-6Ji0K annapaTbiMeH Il kjacc TictemM/ii Ty3eTy JeHe KaJlllblHA OH 9CepPiH aHBIKTAy YIIiH
XKYPTi3iai.

TBUH-O0JI0K amnmapaTblH KHI0O Mep3iMi emzaey 3bdeKTUBTINIriH 6Garasayra keTkijnikti 10-14 aiira
CTaHJapTTa/Jbl. ByJl yaKbIT CKeJIeTTiK e3repicTepZii KaMTaMachl3 €Ty KoHe pelqUJUBTI a3alTy YILUiH
XKeTKUTKTI [3,4]. PyHKIMOHAAABI anNapaTTAPAbIH apPThIKUIBIIBIKTAPBI: TiC KATAPbIH CaruTTa/IbAi eHiH
YJIFAUTy apKbl/ibl OPbIH TAMLUbLIBIFBIH L€y, aJbIHOAUTBIH anapaTTap/ad alkblpMalllblIbIFbl TUTHEHA
’KeHiJNJIriHeH NapoJOHT MNpo6JeMalapblHbIH, a3AblFbl  OoJibll  TabbLIaAbl. COHBIMEH KaTap,
dyHKLHOHANAbI alnapaTTapMeH eM/Jey Ke3iHJe Tic Ty6ip/iepi pe3opOLUsaChIHbIH, KU aJblHOAUTBIH
anmnapaTTapMeH CaJbICThIPpFAaH/A alTapJIbIKTal TOMEH eKeHi aHbIKTanAbl [5]. Pe3op6uus »xwuiiri MeH
overjet MeJilliepiHiH TOMeHAeyi apacbiHAa allKbIH O6aliaHbICc 6ap. TBUH-6JI0K anmnapaTbIMeEH eMJey/iH
NOTeHLHaNJbl KEMUIJIIKTepI peTiHJe TOMEeHII KYpeK TiCTepiH NpOTPy3UACH], apTKbl alllbIK, TICTEMHIH
JlaMybl )KoHe HaYKaCTbIH, KeTKiJiKci3 6ipJiece :KyMbIC icTeyi »kaTaasbl [6].

By#ip nedasorpammanapZpl aya >KoJAapblH TalAay YIIiH NaiAajiaHy JAdJiesIeHreH KypaJ GOoJbII
Tabbl1a/bl, Oipak oAicTiH weKkTeysaepi 6ap, acipece ym eJsmeMAi KypbUIbIMAAPABbIH 2 eJleMAi
CUMATTaMaChIHbIH, XKeTKinikci3ziri. [lereHMeH, 3epTeyJsepre cyhdeHcek, OyHip uedansorpamMmmanapgaf
JIbIHFAH aya >KOJIJapbIHbIH eJileM/lepiH 6arasnay *kaHe oyapAbl KJIKT HaTmKeiepiMeH caJibICThIPY aya
KOJIZIApbIH GaFasayia LedaoMeTpUsJIbIK aHaJU3/liH, AYPbICTBIFBIH KepceTTi [7]. Byn 3eprTeyain
HOTU:KeJiepi aybI3KYTKbIHIIAK IEH TEPEH, XKYTKbIHIIAK aya »K0J14apbIHbIH €Hi CTATUCTUKABIK TYPFbIJaH
alKbIH apTKaHbIH KepceTTi. OYHKIMOHANBIK annapaT TepanusaCbiHbIH, QapUHraJbAbl aya >XOJIbI
eJiieMiHe OH acepi 6acka 3epTTeyJiepie Ae TabbuiFaH, 6ipakK TBUH-O0JIOK amnmapaTbIMeH emey
6apbICbIH/la HA30(papUHT eJilleMi 63repreH oK [8]. TBUH-6J10K annapaTbIMeH TOMEHT] »KaKThIH, bIFbICYbI
TiJIaCThI CYHEKTIiH OPHbBIH 63TrepTe/i, HOTHXKECiH/le Ti/AiH a/iFa XKbL/KYbIH TYAbIPa/ibl, OYJI aya »KOJIbIHbIH,
OJIIIEMIH KaKcapTabl.

Bys1 3epTTey TOOHI ecy Ke3eHiHaeri 6asanapaaH (opTama »kacel 12,45 kac) Kypas/bl. 7 kacta cay 6aja
GU3HNOMOTUANBIK KAJBINTHI MillliHJeri OMbIPTKaHbI KaJblTacTbipaabl. CofaH KeliH oMbIpTKa GipKeski
ecneigi, 10,5-15,5 xacTa kezen ecy ke3eHi 60/1abl. baccyliek neH 6eT ocCyiHiH xKeaeJeTinyi Ae ochbl
Kacta OGalKasagbl. 3epTeyJeyre cydeHcek, 8-12 kac apasbIFbIHAAFbl cay 6GasajgapfblH
nedasorpaMManapblH 06afanay HOTHXKeCiHZEe OYpbIIITHIK JXoHE ChI3bIKTBIK MapaMeTpJep/eri
e3repictep/iH kebiHece 10-12 kacTa 60/1aTbIHBIH aHbIKTaAbl. SNB Manzepi apTca, ANB xaHe SN-GoMe
MoHzepi TemeHzAelai [9]. TBUH-6/I0OK TepanmUSACBIHbIH ONTUMAJIAbI YaKbIThl — >KbIHBICTBIK, KETUIY/IiH,
IIBIHBI eKeHi Jie MaJstiMmaeneni [10].

FouibIMM KaHAIBIFBI — 6ip FaHa OPTOJOHTUSJIBIK apanacyblH (TBUH-O6JI0KTbI KOJJAHY) TiCTEMTE,
TBIHBIC ~a/Jly JKOJJapblHAa 9He JieHe KaJlblHa odcepiH keweHAi Oafanay. MyHjan
MyJIbTUAMCHMIIMHAPJIBIK TOCI Kasipri 97ebueTTe, ocipece aWMaKTBIK J[JeHTeWe, KeTKiJiKTi
3epTTeJIMEreH.

3epTTeyAiH HeKTeyJepi:

e TaHpaaMa KeJieMiHiH a3/piFbl (n=23);

e Bakbliay TOOBIHBIH 60Maybl;

e Y3ak Mep3iM/ii HoTHXKeJepAiH 6aranaHbaybl.

Myaaenep KalllbUIBIFBL: )KapUsilaHOaFaH.
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JTuKanblK, Maky/gay: 3eptrey Kasz¥MY-gblH KepriJiikTi 3THUKa/JblK KOMMUTETIHEH MaKyJ/lJlaHFaH.
CaHanbl KeJsiciM: 3epTTeyre KaTbICyUIbLIApAbIH ~ 6GapJbIFbIHAH CaHa/Ibl  KeJliciM  asIbIHFaH.
KapXbLIaHABIPY: 3€PTTEY ChIPTKbI KAPKbLIAHABIPYChI3 XKYPTi3iireH.

KoHMKT uHTepecoB: He 3asBJeH. JTUYeCKOe OJ0OpeHHe: MOJIy4eHO OT JIOKAJbHOI'O0 3THYECKOTO
komuTeta KasHMY. MHpopmupoBaHHOe corsiacue NOJy4eHO OT BCeX yYaCTHUKOB HCC/AeJ0BaHUS.
duHaHCcUpOBaHMe: HccleloBaHNe IPOBeJeHo 6e3 BHellHero GUHAaHCUPOBaHUS.
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CURRENT RECOMMENDATIONS FOR THE MANAGEMENT OF TRAUMATIC DENTAL INJURIES

Dide Tekinarslan, Kiirsat Er
Department of Endodontics, Faculty of Dentistry, Akdeniz University, Antalya, Tiirkiye

Introduction:

Traumatic dental injuries (TDIs) are a significant concern, especially in children and adolescents, as they
often result in complex injuries to the teeth, supporting bone, and surrounding soft tissues. The
increasing prevalence of such trauma in younger populations makes it a crucial subject in contemporary
dental practice. These injuries can range from mild enamel fractures to serious luxations and avulsions,
with long-term implications for oral health, function, and aesthetics.

Methods:

This narrative review analyzes current evidence and clinical recommendations for the management of
TDIs, focusing on the latest updates from the International Association of Dental Traumatology (IADT).
The study involved an in-depth review of the types of dental injuries, clinical and radiographic
examination protocols, pulp vitality assessment tools, and intervention strategies such as splinting,
replantation, and antibiotic administration.

Results:

Proper diagnosis and timely management are crucial for preserving dental structures and preventing
long-term complications, particularly in young patients with developing dentition and immature root
structures. The management approach depends on the type and severity of the injury, with a special
focus on pulp vitality preservation and the appropriate use of splints and antibiotics. Clinical techniques,
such as sensibility and vitality tests, assist in monitoring pulp status, while interventions like partial and
full pulpotomy are increasingly used to maintain pulp health. Additionally, adherence to IADT guidelines
ensures standardized care across various types of injuries, including fractures, luxations, and avulsions.
These guidelines emphasize not only initial management but also the necessity of long-term follow-up
and patient compliance.

Conclusion:

Through proper adherence to these guidelines, dental professionals can mitigate complications like pulp
necrosis, root resorption, and tooth loss, ultimately improving long-term outcomes for patients. The
integration of evidence-based protocols into clinical practice supports optimal healing and reduces the
burden of trauma-related sequelae in both pediatric and adult populations.

Keywords: Trauma, guideline, fracture, splint, treatment, pulp vitality, [ADT.

TIC-KAK XKAPAKATTAPBIH EM/IEY BOWBIHIIA KA3IPTT ¥YChIHBICTAP

Jupe TekinapcaaH, Kypmat Ep
Indodonmus kagedpacwl, Cmomamoaozus aky.1ememi,
AkdeHus yHusepcumemi, AHmanvs, Typkus

Kipicne:

Tic-xkak »kapakaTtTaps! (T2KIK), acipece 6ananap MeH kacecnipiMaep apacbIH/ia, XXUi Ke3/JjeCeTiH XKaHe
Kyp/ZieJli >kaFaijapAbl TyAbIpaTblH MaHbI3/bl Macese 60/blN TabbLIaAbl. by xapakaTTap TicTepre,
Tipek cylleKTepre koHe >KyMcak, TiHJepre acep eTesi *oHe >KeHiJ 3MaJib CbIHyblHAH 6acTan aybIp
LIBIFYJIap MEeH TOJIBIK aByJbCUsJIapFa JeliH e3repyi MyMKiH. XKac HayKacTap/za, acipece xeTisiMereH
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Ty6ipi 6ap TicTepae, MyHJaM KapaKaTTap/blH CaJJapblH a3aWTy VIIiH JYpbIC AUAarHOCTUKA MEH
YaKTbL/Ibl EM/Iey 6Te MaHbI3/Ibl.

djicrep:

Byn mony kKasipri FeuibIMHA 9ebueTTepAi >koHe Tic ’kapakaTTapbl >KeHiHAeri XaJablKapaJibIK
KaybiMAacTelK, ([ADT) ycblHFaH COHFbl XaTTaMajapAbl TajaJay apKbLibl >Kyprisingi. 3eptrey
6apbICbIHAA KJIMHUKAJIBIK K9HE PEHTIeHOJIOTUsIJIbIK, TeKcepyJep, Mysblla BUTAJAbLIBIFbIH OaFasay,
LIMHUPJIEY dJicTepi, penJiaHTaLus KoHe aHTUOUMOTHUKTEP /i KoJIJaHy G0oMbIHIIA 3aMaHayH YCbIHbICTAp
KapacThbIPBLIABLL.

HoaTu:xenep:

Tuimzi eMzey HayKacCTbIH, KacblHa, XKapaKaTThIH Typi MeH aybIpJibIFbiHA O6alJIaHbICThI GesrijieHesi.
[lyabna BUTANBUIBIFBIH CAKTAY, IIUHUPJIEY/IiH AYPbIC TYPiH TaHAay *KoHe aHTUOUOTUKTEP/i A2/
KoJJlaHy - Heri3ri d¢akrtopsap. [lysnbmadbl cakKTay MaKcaTbhIHJA >KapThlIall HeMece TOJIBIK,
MyJbIOTOMHUS CHUSAKTBl 3HAOJOHTHUAJIBIK apajacyaap »xui Koazaneuiagel. IADT xarTaMmanapsl
’KapaKaTThIH TYpPiHe KapaW KeJeJsl KoHe y3aK Mep3iM/ii KyTiMre HaKThl HYCKayJiap 6epe/i, COHjai -aK
HayKaCTbIH 6aKbLIay Kabblijay/lapblHa KAThICYbIH epeKIle aTal KepceTei.

KOpbITBIHABI:

XasnbIKapasblK, YCBIHBICTAP/Ibl AYPBIC KOJAAHY apKblLIbl CTOMATOJIOTTAp MyJblia HEKPO3bI, TYOipAiH
pe30pOIHUsChl KIHE TICTi KOFAATYy CUSKTBI acCKbIHYJIAPJAbIH a/JbIH aJblll, HAYKacTap YIUiH y3aK
Mep3iM/i OH HOTHXKeJiepre KOJI XKeTKi3e aja/ibl.

Tyiinai ce3gep: apakat, HYCKayJbIK, CbIHY, LIWHA, EM/EY, TyJibla BUTANbLabIFbL, [ADT.

TEKYIIME PEKOMEH/IALIMU 10 JIEYEHHIO TPABMATUYECKUX MTOBPEXK/IEHUI 3YEOB

Aunpe TekinapcaaH, Kiopmat 3p
Kagedpa andodonmuu, Cmomamoiozuyeckuill paxyabmem,
Yuueepcumem Akdenus, Anmanws, Typyus

BBeaeHue:

TpaBmaTuueckue noBpexaenus 3y6oB (TI13) npeacTaB/siioT co60# cepbE3HYIO MPO6JIEMY, 0COGEHHO
Cpeay ieTel U MoJPOCTKOB, TOCKOIBKY YaCTO COMPOBOXK/AAOTCS KOMIJIEKCHBIMU MOPAKEHUSIMU 3Y0O0B,
aJIbBEOJIIPHOM KOCTH M OKPYXKAIIMX MATKHX TKaHed. JTU MOBpPEeXJEeHUS BapbUPYIOTCA OT
HE3HAYUTEJbHBIX CKOJIOB 3Mald [0 TSDKEJNbIX BBIBUXOB M aByJbCHHA. C y4éTOM BBICOKOM
pacnpoctpanéHHoctu TII3 cpeau MoJioforo HaceJeHHWsT BONPOC CBOEBPEMEHHOW JHWAarHOCTHUKH M
JIe4YeHHUsI CTAHOBUTCSI 0CO00 aKTyasIbHbIM.

MeToOAbI:

B naHHOHM 0630pHOM pa6oTe MpoaHAJTM3UPOBAHbI COBpeMeEHHbIE peKOMeHAAuHU 1o JiedeHuto TII3 ¢
aKIeHTOM Ha OGHOBJIEHHbIE PYKOBOJACTBa MeXAyHapOAHOW acCOl{AlMH 1O CTOMAaTOJIOTUYECKON
TpaBMaTosioruu (IADT). Oco60e BHUMaHKE yAeJeHO KIMHUYECKHM U PEHTTeHOJIOTHYECKUM METO/jaM
o6ceioBaHUs, OLiEHKe BHUTAJbHOCTH IyJbIbl, a TaKXKe IMPOTOKOJaM JieYeHHUs], BKJIOYas
IIMHUPOBAHUE, PEIJIAHTAI[MIO U UCII0JIb30BaHUE aHTHOHOTHUKOB.

Pe3ybTaThI:

[TpaBW/IbHAs JUArHOCTHKA U CBOEBpEMEHHOE BMEIIATENbCTBO UI'PAIOT KJIKOYEBYIO POJIb B COXpaHEHUH
aHAaTOMHYECKHUX CTPYKTYp 3y6a U MPpOoPUIaKTUKE OTAAJEHHBIX OCI0KHEHUH, 0COOEHHO Y MallMeHTOB C
HecPOPMHUPOBAHHBIMHU KOPHSAMH. [101X0/1 K JIEUEHU IO 3aBUCUT OT TUIIA U CTENEHH MOBPEXKIEHUS, IPU
3TOM OCOOBIHM aKIIEHT JleJIaeTCsl Ha COXpaHeHHe BUTAJbHOCTH MYJIbIlbl U 060CHOBAaHHOE MPUMEHEHHE
IIMH U MeAUKAaMEHTO3HOW Tepanuu. Takke pacCMaTpUBAIOTCS TaKHe METO/bl, KaK YacTU4YHas U
TMoJIHas MyJIbIIOTOMMS, TOKa3aBIlIKe BbICOKYI0 3pdekTuBHOCTD. PykoBocTBa IADT cosepkaT 4éTKkue
pEKOMEeHAIMK 10 HEOTJIOXKHOW M J0JITOCPOYHOW TOMOIIH, MOJYEPKUBAsA BaXKHOCTb PEryJsipHbIX
OCMOTPOB H CO6JII0/IeHHS MAllUEHTOM PEeKOMeH 1Al uH.

3ak/ioyeHue:

Co6Jt0/leHre COBPEMEHHbBIX KJHWHUYECKHUX IMPOTOKOJIOB I03BOJIIET MHHHMHU3UPOBATh PUCK
OCJIO)KHEHUWH, TaKUX KaK HEKPO3 MyJIbIlbl, pe30pO1IHs KOPHS U MOTeps 3y0a, a TaK¥Ke CIOCOGCTBYET
YJIyYILIEHUIO ZI0JITOCPOYHOT0 MPOTHO3a J1Jisl MAlMeHTOB C TPaBMaMHU 3y0O0B.
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KiawueBbie cJoBa: TpaBMa, IPOTOKOJI, IIepesioM, LIMHUPOBaHWE, JiedHeHHUe, BUTAJIbHOCTb ITYJIbIIbI,
IADT.

Introduction

Traumatic dental injuries (TDIs) are frequently accompanied with complicated injuries such as fracture
and displacement of teeth and bone, as well as soft tissue injuries such as laceration, abrasion, and
contusion, all of which require accurate diagnosis and treatment [1]. The majority of TDIs occur between
the ages of 8 and 12, during orofacial growth and permanent teeth, and account for 5% of all injuries [1].
Mostly maxillary incisors are affected by trauma [2]. Luxation injuries are the most common TDIs among
primary dentition and crown fractures are commonly seen in permanent dentition [3].

Proper diagnosis and treatment are critical in early permanent dentition, as the teeth have thin dentinal
walls and open apices. It is important to know the type and extension of trauma, correct treatment, and
assess the stage of root development. For this purpose, the International Association of Dental Trauma
(IADT) Guidelines provide information about the immediate care of TDIs. These guidelines recommend
for the diagnosis and treatment of TDIs. The dental trauma guidelines can be found at
http://www.dentaltraumaguide.org. It can also be considered in the Krastl et al. [4] article.

1. Examination

1.1. Clinical Examination

Percussion, palpation, pulp testing, mobility assessment, and radiographic analysis are all part of the
clinical diagnosis process (Fig. 1). Particularly after luxation injuries, temporary loss of sensitivity is
frequently experienced during post-traumatic pulp healing [5]. Consequently, pulp necrosis should not
be confused with pulp sensibility loss. However, it is a necessary process for every follow-up because it
can affect the treatment process. The patient's tetanus vaccination status should also be evaluated.
Follow-ups are essential after TDIs. Pulp necrosis and infection, pulp space obliteration, and different
forms of root resorption are the main post-traumatic consequences. A better prognosis is a result of
early identification and treatment of these issues.

Figure 1 - Clinical examinatio; (a) percussion, (b) mobili
(c) pulp testing, (d) palpation.

ty examination,

1.2. Radiographic Examination
Radiographic examination plays a crucial role in assessing TDIs. It helps in evaluating the extent of injury
to teeth, surrounding tissues, and the jaw. During this period, the use of film holders is recommended to

46


http://www.dentaltraumaguide.org/

e CTOMATO/IOTMYECKAS [TOMOLLLb MPY TPABMAX 9/9095

facilitate the standardization of radiographs [1]. Periapical, bitewing and panoramic X-rays are helpful
in detecting fractures. Cone beam computer tomography (CBCT) imaging should be considered if it’s
available [6]. It provides a three-dimensional view of the teeth, jaws, and facial structures. It is especially
useful in cases of complex trauma, such as fractures or avulsed teeth, where treatment planning calls for
specific information.

To assess the immediate damage, a series of radiographs should be taken as soon as possible after the
injury. Depending on the trauma, follow-up radiographs may be necessary to monitor healing and detect
any delayed complications, such as resorption or pulp alterations.

1.3. Photographic Documentation

Photographic documentation of dental trauma cases plays a critical role in both the clinical and legal
aspects of dental care. Accurate and comprehensive images are useful for diagnosis, treatment planning,
and follow-up. They also help in assessing the severity of the injury and can serve as an important tool
for tracking progress over time. For example, Figure 2 shows photographic records from the clinical
treatment processes of an extrusion trauma case.

Figure 2 - Clinical photogaphs of extrusion of left maxilla central incisor and it’s follow-up.

1.4. Pulp Status Evaluation
1.4.1. Sensibility Test
"Sensibility testing" which includes thermal (especially cold) and electric pulp tests, is employed to
evaluate the state of the pulp. This testing evaluates neural activity rather than vascular supply. Thermal
tests trigger the hydrodynamic movement of fluid within dentinal tubules, which excites the A-delta
nerve fibers, whereas electric pulp tests result in the direct stimulation of the A-delta fibers [7]. After
trauma, neural regeneration occurs at a slower rate than vascular regeneration and may even fail to
reappear, which contradicts the nature of sensibility testing [8]. Therefore, this testing may be unreliable
due to the temporary absence of neural response or the undifferentiated state of nerve fibers in young
teeth [9]. Temporary loss of sensibility is commonly observed during post-traumatic pulp healing,
particularly following luxation injuries [5]. Consequently, the absence of a response to pulp sensibility
testing does not definitively indicate pulp necrosis in traumatized teeth.
1.4.2.Vitality Test
Vitality tests (e.g. laser Doppler flowmetry, pulse oximetry) assess the blood supply of the pulp. These
approaches, which measure actual blood flow rather than neural reaction, have proved reliability as a
non-invasive and precise method for validating the presence of a blood supply (vitality) in the pulp
[9,10].
Pulse oximetry (PO) is a method of monitoring oxygen saturation in the blood and the patient's pulse
rate. The concepts of PO are based on a modification of Beer's law and haemoglobin absorption
characteristics in the red and infrared spectrum. Its probe comprises of a photodetector and 2 light-
emitting diodes (LED). One LED transmits red light (640 nm) to the vascular tissue, while the other
transmits infrared light (960 nm). Oxygenated and deoxygenated haemoglobin absorb varying amounts
of red and infrared light. The pulsating change in blood volume causes periodic changes in the amount
of red and infrared light absorbed by the vascular tissue before reaching the photodetector, and PO uses
this information to calculate the pulse rate and oxygen saturation [11]. Another technique used for the
pulp vitality measurement is laser Doppler flowmeter (LDF). It assesses dynamic changes in blood flow
using noninvasive measurement techniques that detect blood cell movement in a small volume of tissue.
The flow in individual microvessels, the number of vessels with active flow, and the vessel diameter
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cannot be analyzed, but total flow can be monitored throughout the tissue. In the orofacial region, the
perfusion of gingiva, bone, and masticatory muscles and the pulpal blood flow have been explored.
Answers to several concerns, such as estimating pulpal vitality, monitoring tooth vitality after trauma,
reactions to local and systemic pharmacological agents, pulpal response to electrical and thermal
stimulation, and orthodontic and orthognathic operations, have been sought. However, there are several
factors that affect LDF measurements. For example, the patient's sitting position in the unit, whether
they exerted effort before the measurement, the position of the probe on the tooth surface, and
misleading data obtained from surrounding tissues in measurements made without isolators like rubber
dams [12-15]. Therefore, measurements taken without paying attention to these confounding factors in
LDF measurements may yield incorrect results.

1.4.3.Splinting

Splinting in dental trauma is a procedure for stabilizing dislocated teeth caused by an injury. It is
intended to provide support that permits sufficient healing, frequently by holding the damaged tooth in
place for a while to prevent additional harm and promote healing of the supporting tissues.

Short-term, passive, and flexible splints are lately favorable for the splinting of luxated, avulsed, and root-
fractured teeth. In cases involving alveolar bone fractures, tooth splinting may be utilized for
immobilizing bone segments. The duration (usually for 1-4 weeks) of splinting will vary depending on
the type of injury, tooth mobility, and healing progress. In some cases, they may need to be adjusted or
changed.

Follow-up visits are necessary to monitor healing and detect issues such as root resorption or infection.
Patients should avoid applying excessive force to splinted teeth and it may be advised to eat soft foods.
1.5. Antibiotics

Antibiotics are occasionally used in the treatment of dental trauma, particularly when there is an open
wound, severe soft tissue injury, or infection risk. Generally, they might not be required if the injury is
mild, not causing any serious soft tissue damage, and there is no chance of infection. But, antibiotic
treatment may be required in the presence of wounds that cannot be easily cleaned or are located in
areas with poor blood flow, making healing problematic, in people with weakened immune systems, and
in cases of severe trauma. Therefore, antibiotic administration remains at the discretion of the clinician.
1.6. Patient Instruction

Patient compliance with follow-ups and home care significantly enhances healing following a TDI. It's
imperative to educate on caring for the injured tooth or teeth and surrounding tissues to promote
optimal healing, emphasizing meticulous oral hygiene practices, and recommending rinsing with an
antibacterial agent like chlorhexidine (CHX).

1.7. Follow-up

Follow-ups are essential after TDIs to ensuring the damage is correctly addressed and avoiding long-
term consequences. Each visit should involve questioning the patient about any signs or symptoms,
along with comprehensive clinical and radiographic examinations, including pulp sensibility testing. The
primary post-traumatic complications include pulp necrosis and infection, pulp space obliteration,
various types of root resorption, as well as breakdown of marginal gingiva and bone. Early detection and
management of these complications significantly improve prognosis.

2. Types of Dental Traumas

2.1. Crown Fractures (CFs)

An incomplete fracture or crack of enamel without loss of tooth structure is often referred to as an
enamel infraction. Fractures involving only the enamel and dentin without pulp exposure are termed
uncomplicated CFs. If the pulp is involved in this fracture, it is called complicated CF [16].
2.1.1.Enamel Infraction

An enamel infraction is a minor type of TDI that involves a crack or fracture in the tooth's enamel, which
is the hard outer layer of the tooth. It's typically a small, shallow crack that doesn't affect the underlying
dentin or pulp. Enamel infractions rarely cause discomfort, and many individuals may not detect them.
On a tooth that is affected by enamel infraction, there is no sensitivity for percussion or palpation, there
is normal mobility and usually positive pulp sensitivity (Figure 3). In cases of severe infractions, it is
advisable to consider etching and sealing with bonding resin to prevent discoloration and bacterial
contamination of the infractions. Otherwise, no treatment may be necessary. No follow-up is necessary.
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Figure 3 - Enamel infraction of maxillary right canine tooth.

2.1.2.Uncomplicated CF

If a tooth is affected by an uncomplicated CF, there is a loss of enamel, usually positive pulp sensitivity
and normal mobility (Figure 4). If the tooth fragment is accessible, it can be reattached to the tooth.
Alternatively, based on the severity and location of the fracture, the tooth edges can be refined, or a
composite resin restoration may be applied. Clinical and radiological follow-up is necessary after 6-8-
week, 1-year.

. Ky ,‘
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Figure 4 - Uncomplicated crown fracture of maxillary right central incisor

2.1.3.Complicated CF

In complicated CFs, there are enamel and dentin fractures with pulp exposure (Fig. 5). There is normal
mobility, no sensitivity for percussion and palpation, exposed pulp is sensitive to stimuli (cold, heat,
sweets, etc.). If the fragment is missing, and there are soft tissue injuries, it is recommended to take
radiographs of the lip and/or cheek to search for tooth fragments and/or foreign debris. In patients with
immature roots and open apices, preserving the pulp is crucial. Partial pulpotomy or pulp capping is
recommended to promote further root development. In teeth with large pulp exposures, cervical
pulpotomy can be applied. If a post is necessary for crown retention in a mature tooth with complete
root formation, root canal treatment (RCT) is the preferred option. If the tooth fragment is available, it
can be bonded back onto the tooth after rehydration, and the exposed pulp is treated. In the absence of
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an intact crown fragment for bonding, cover the exposed dentin with glass ionomer or use a bonding
agent and composite resin. Some of the cases, clinicians may also use surgical or orthodontic extrusion
treatment options. Clinical and radiologic follow-up is necessary after 6-8-week, 3-month, 6-month and
1-year [1-5].

Figure 5 - Complicated crown fracture of maxillary left central incisor

2.2. Crown-Root Fractures

2.2.1.Uncomplicated Crown-Root Fracture

A fracture that involves enamel, dentin and cementum without pulp tissue is referred to as
uncomplicated crown-root fracture. The fracture line usually extends below gingival margin in this kind
of fracture. Pulpal sensitivity test is usually positive and there is a tenderness to percussion. Broken
fragments are usually present and mobile. The extent of the fracture should be evaluated. If the broken
fragments are missing, soft tissues should be checked to eliminate fragment embedding. For soft tissue
control, at least 2 radiographs with different angles should be obtained: 1 parallel periapical, and 1with
different vertical or horizontal angulation. Until a final treatment plan is decided, the broken fragment
should splint to adjacent or non-loose teeth for stabilization [1-3]. If the pulp is not exposed, mobile
fragments should be extracted, and restoration should be considered. Future treatment options depend
on the patient’s age and cooperation. Apical part can be extruded by orthodontic or surgical extrusion,
and then restoration can be finished. If the tooth becomes necrotic RCT and then restoration should be
considered. The treatment should follow 1-week, 6-8-week, 3-month, 6-month, 1-year and then yearly
for 5-year [1-5,16].

2.2.2.Complicated Crown Root Fracture

This fracture contains enamel, dentin, pulp, and cementum (Fig. 6). All the clinical and radiographic
examinations are the same with uncomplicated crown root fracture, but treatment options can differ
due to it containing pulp tissue. Again, the broken fragment should splint for stabilization. If the
traumatized tooth is immature with incomplete root formation; preserving the pulp vitality is crucial.
For this purpose, partial pulpotomy is recommended. If the tooth is mature with complete root
formation; removal of the pulp tissue is recommended. The follow-up procedures are the same with
uncomplicated crown-root fractures.
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Figure 6 - Complicated crown root fracture of maxillary right central incisor

2.3. Root Fracture

These fractures contain cementum, dentin and pulp. The fracture can be horizontal, oblique or a
combination of both. The coronal segment may be mobile or displaced. Bleeding from gingival sulcus
can be seen. Tooth is tender to percussion and there may be negative pulpal sensitivity due to neural
damage. Radiographs with different angulations should be captured due to fracture levels may differ
(Figure 7).

Figure 7 - Root fracture at (a) cervical, (b) middle,
and (c) apical site of the tooth

If the coronal fragment is displaced, the fragment should be repositioned immediately. Reposition should
be checked with radiography. To stabilize the mobile coronal segment flexible, non-rigid splint is
recommended for 4-week. Emergency RCT shouldn’t be initialized at first visit due to the cervical
fracture healing. It is advised that the pulp status and healing of root fractures should be monitored for
a year. Usually, the coronal segment is affected by the pulpal necrosis. Thus, only the coronal segment
requires RCT. In oblique root fracture, it is challenging to obtain correct working length. If the fracture is
above the crestal bone and the cervical fragment is mobile, the cervical fragment can be extracted and
then RCT and restoration with fiber post should be applied. After 4-week splint should remove and
follow-ups should be after 6-8-week, 3-month, 6-month, 1-year, then yearly up to 5-year [1-5,16].

2.4. Alveolar Bone Fracture

This injury comprises a fracture of the alveolar bone, which may spread to adjacent bone fractures.
Segmental mobility and the presence of more than one tooth are common. Due to displacement and
mobility, occlusal changes can be seen as well. Radiographs with 2 different angulation and occlusal
radiographs are advised. CBCT images can determine the extent of the fracture. Replacement of the
displaced segment is required. Stabilization with a non-rigid, flexible splint for 4-week is recommended.
If there is any gingival laceration, they should suture. At emergency care immediate RCT is
contraindicated. Pulp vitality should be obtained at every visit and treatment should be applied if
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necessary. At 4-week splint should be removed and clinical, radiographic evaluation is necessary after
6-8-week, 3-month, 6-month, 1-year, then yearly up to 5-year [1-3].

2.5. Luxation Injuries

2.5.1. Concussion

[t is a supporting tissue injury that makes the tooth significantly sensitive to percussion without causing
abnormal loosening or displacement. There will be no radiographic abnormalities. In this kind of
trauma, no treatment is necessary, just monitoring pulp vitality is recommended. Soft dietary can be
recommended to the patient. Follow-ups are necessary at 4-week and 1-year.

2.5.2.Subluxation

An injury to the supporting structures of the tooth characterized by abnormal loosening but without
displacement of the tooth is often referred to as subluxation. The tooth is tender to percussion due to its
mobility. Bleeding from gingival sulcus may be seen. The vitality of pulp can be negative due to trauma.
Radiographicimages are normal. Normally in these injuries, there is no treatment needed. A passive and
non-rigid splint is recommended for 2-week. Soft dietary is mandatory. Pulp vitality should be
monitored. After 2-week splint should be removed and follow-ups should be after 12-week, 6-month
and 1-year [1-5].

2.5.3.Extrusive Luxation

The term extrusion luxation is commonly used to describe the displacement of the tooth out of its socket
in an incisal/axial direction. The tooth is mobile and seems elongated incisally from its socket (Fig. 8).
Pulp sensitivity tests are usually negative. Radiographically periodontal ligament space widened apically
and laterally.

4

Figure 8 - Extrusive luxation of left maxillary central incisor

Reposition the tooth by gently guiding it back into the tooth socket under local anesthesia. Stabilize the
tooth for 2-week using a passive and non-rigid splint. In cases of breakdown or fracture of the marginal
bone, extend splinting for an additional 4-week. Regularly control the pulp sensitivity. If the pulp
becomes necrotic an RCT that is suitable to root development is advised. Clinical and radiological follow-
ups should start, and splint should be removed after 2-week, then continue at 4-week, 8-week, 12-week,
6-month, 1-year, then yearly up to 5-year [1-3].

2.5.4.Lateral Luxation

The displacement of the tooth in any lateral direction, typically associated with a fracture or
compression of the alveolar socket wall or facial cortical bone, is often termed lateral luxation (Fig. 9).
The tooth is usually displaced to palatal or labial direction and usually immobile because it is locked at
the fractured bone segment. Ankylotic (metallic) sound can be heard when percussion is performed.
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Pulp vitality is likely to be negative. In radiographs with horizontal angulation, it can be seen that the
widening of periodontal ligament space.

B

Figure 9 - Lateral luxation of right maxillary right lateral incisor.

Repositioning the tooth digitally involves carefully disengaging it from its locked position and gently
guiding it back to its original location under local anesthesia. First, palpate the gingiva to locate the
tooth's apex. Employ one finger to apply gentle downward pressure over the apical end. Simultaneously,
use another finger or thumb to delicately guide the tooth back into its socket. To ensure stability use a
passive and non-rigid splint for 4-week. In cases of fracture of the marginal bone or alveolar socket wall,
consider additional splinting. At follow-ups, pulp vitality should be checked. After 2-week, endodontic
reevaluation should be done. For teeth with immature root formation, revascularization may be
happening. But if there is a sign of pulp necrosis RCT is indicated. In teeth with mature root formation,
the pulp will probably be necrotic and RCT should be applied with CH intracanal medication due to
inflammation. Clinical and radiological follow-ups should start after 2-week and after 4-week splint
should be removed, then continue at 8-week, 12-week, 6-month, 1-year, then yearly up to 5-year [1-
5,16].

2.5.5.Intrusive Luxation

Displacement of the tooth in an apical direction into the alveolar bone is commonly referred to as
intrusive luxation. The tooth is displaced into the alveolar bone and percussion sounds ankylotic
(metallic). Pulp sensitivity tests are usually negative. In radiographic assessment, periodontal ligament
space is not visible and cementoenamel junction is located more apically than adjacent teeth.

For immature teeth, re-eruption (spontaneous eruption) may happen, irrespective of the degree of
intrusion. If re-eruption doesn’t occur within 4-week, initiate orthodontic repositioning and regularly
assess pulp sensitivity. In teeth with immature root formation, spontaneous revascularization may occur.
However, if there is pulp necrosis or external resorption immediately start RCT.

For mature teeth, if the tooth is intruded less than 3 mm follow for re-eruption without intervention.
However, if there is no sign of re-eruption within 8-week, surgical repositioning can be performed and
should be splinted with passive and non-rigid splint for 4-week. Also, before the development of
ankylosis, orthodontically eruption can be considered. If the tooth is intruded between 3-7 mm,
preferably surgical or orthodontic extrusion may be considered. Surgical repositioning is recommended
if the intrusion is beyond 7 mm. In teeth with mature root formation, after intrusion traumas pulp
become almost always necrotic and RCT must be initiated at 2th week, for intra-canal medicament CH
can be used. The purpose of medicaments is to prevent external resorption. Clinical and radiological
follow-ups should start after 2-week and after 4-week splint should be removed, then continue at 8-
week, 12-week, 6-month, 1-year, then yearly up to 5-year [1,3].

2.5.6.Avulsion

Avulsion is one of the most serious injuries and tooth survival depends on the treatment time and
protocols (Fig. 10). In permanent dentition, avulsion injury takes 0.5-16% of all injuries [16]. In most
cases, replantation is the treatment but can depend on various conditions like periodontal health,
patient cooperation, and systematic disease. A recent study showed that replantation of the avulsed
tooth with IADT guidelines has a better prognosis than previous treatments [17].
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Figure 10 - Avulsion of right maxillary central iisor

The treatment choice depends on root formation (open, closed) and periodontal ligament status
(extraoral time) of the avulsed tooth [17]. Avulsed teeth should keep in wet conditions like; milk, saline,
patient’s saliva. If the extraoral time expands more than 30 min the chance of pulp vitality significantly
decreases [19].

2.5.6.1. Treatments for Permanent Teeth with Closed Apex

2.5.6.1.1. The Tooth Has Been Replanted at the Site of Injury

Clean the traumatized area with water, saline or CHX. Check the accuracy of replanted tooth clinically
and radiographically. If it is accurate leave it, if it isn’t making corrections by applying slight pressure. If
the tooth needs position correction, do it within 48 h. While correction if anesthesia is required, use local
anesthesia without a vasoconstrictor. The tooth should be stabilized with a passive, non-rigid splint for
2-week. Alternatively, nylon fishing lines can be used, due to their flexibility. If there is an alveolar bone
fracture present, a more rigid splint for 4-week is recommended. RCT should initiate within 2-week after
replantation. Tetanus vaccination status should be checked. Due to contamination because of the
avulsion and risk of inflammatory root resorption, systematic antibiotic usage is recommended [20,21].
2.5.6.1.1.1. Extra-Oral Dry Time Less Than 60 Min

If visible contamination is present, flush the root surface with a stream of saline or osmolality-balanced
media (HBSS) to eliminate debris. Examine the avulsed tooth for surface debris. Remove any debris by
gently agitating it in the storage medium or rinse its surface with a stream of saline. While clinical,
radiographic examination keep the tooth in the storage medium. If anesthesia is required, use local
anesthesia without a vasoconstrictor. If there is a fracture in the alveolar bone reposition it into the
original position. Irrigate the socket with sterile saline and remove coagulation to better reposition of
avulsed tooth. With slow digital pressure, replant the avulsed tooth into its original position. Check the
position of tooth clinically and radiographically. The tooth should be stabilized with a passive, non-rigid
splint for 2-week. If there is an alveolar bone fracture present, a more rigid splint for 4-week is
recommended. RCT should be initiated within 2-week after replantation [1,3,20,21].

2.5.6.1.1.2. Extra-Oral Dry Time Longer Than 60 Min

Remove debris and contamination on the root surface and keep the avulsed tooth in the storage media
for clinical and radiographic examination. Preferably apply local anesthesia without vasoconstrictor.
Clean the socket with saline and check the alveolar bone for any fracture. Replant the avulsed tooth with
slight digital pressure and verify it both clinically and radiographically. Stabilize the tooth with a non-
rigid, flexible splint for 2-week, if an alveolar bone fracture is present this time could extend to 4-week.
RCT should initiate within 2-week.

Delayed replantation has an unfavorable long-term prognosis [21,22]. The periodontal ligament
becomes necrotic and is not anticipated to regenerate. Thus, the expected outcome is ankylosis
(replacement root resorption). The main purpose of replantation is, to restore aesthetics, and function
while preserving alveolar bone width and contour. For these purposes, replantation even if the tooth’s
extra-oral dry time is more than 60 min is a great option. Replantation ensures flexibility for future
treatment options. If necessary, the tooth can be extracted at the appropriate time.
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2.5.6.2. Treatments for Permanent Teeth with Open Apex

2.5.6.2.1. The Tooth Has Been Replanted at the Site of Injury

Clean the traumatized area with water, saline or CHX. Check the accuracy of replanted tooth clinically
and radiographically. If the tooth’s position is accurate leave it, if it doesn’t make corrections by applying
slight pressure. If the tooth needs position correction, do it within 48 h. While correction if anesthesia is
required, use local anesthesia without a vasoconstrictor. The tooth should be stabilized with a passive,
non-rigid splint for 2-week. For future root development in immature teeth in children, revascularization
should be considered. The risk of inflammatory root resorption should be considered. This kind of
resorption is fast in children. If spontaneous revascularization does not occur, apexification,
revascularization or RCT should be initiated at the time pulp necrosis is identified [21, 23, 24].

In immature teeth with open apices, there is a chance for spontaneous healing with new connective
tissue due to vascular supply and this allows root development, and maturation. RCTs should be initiated
only when there is a sign of pulp necrosis.

2.5.6.2.1.1. Extra-Oral Dry Time Less Than 60 Min

If visible contamination is present, flush the root surface with a stream of saline or osmolality-balanced
media (HBSS) to eliminate debris. Examine the avulsed tooth for surface debris. Remove any debris by
gently agitating it in the storage medium or rinse its surface. While clinical, radiographic examination
keep the tooth in the storage medium. If anesthesia is required, use local anesthesia without a
vasoconstrictor.

If there is a fracture in the alveolar bone reposition it into the original position. Irrigate the socket with
sterile saline and remove coagulation to better reposition of avulsed tooth. With slow digital pressure,
replant the avulsed tooth into its original position. Check the position of tooth clinically and
radiographically. The tooth should be stabilized with a passive, non-rigid splint for 2-week. Alternatively,
nylon fishing lines can be used, due to their flexibility. If there is an alveolar bone fracture present, a
more rigid splint for 4-week is recommended.

In cases of replanting immature teeth in children, aim for pulp space revascularization to promote
further root development. Assess the risk of external infection-related (inflammatory) root resorption
against the likelihood of revascularization. Note that such resorption progresses rapidly in children. If
spontaneous revascularization does not occur, consider apexification, pulp
revitalization /revascularization, or root canal treatment as soon as pulp necrosis and infection are
identified [1, 20-22].

2.5.6.2.1.2. Extra-Oral Dry Time Longer Than 60 Min

If visible contamination is present, flush the root surface with a stream of saline or osmolality-balanced
media (HBSS) to eliminate debris. Examine the avulsed tooth for surface debris. Remove any debris by
gently agitating it in the storage medium or rinse its surface with a stream of saline. While clinical,
radiographic examination keep the tooth in the storage medium. If anesthesia is required, use local
anesthesia without a vasoconstrictor.

If there is a fracture in the alveolar bone reposition it into the original position. Irrigate the socket with
sterile saline and remove coagulation to better reposition of avulsed tooth. With slow digital pressure,
replant the avulsed tooth into its original position. Check the position of tooth clinically and
radiographically. The tooth should be stabilized with a passive, non-rigid splint for 2-week. If there is an
alveolar bone fracture present, a more rigid splint for 4-week is recommended. RCT should initiate
within 2-week after replantation.

In cases of replanting immature teeth in children, aim for pulp space revascularization to promote
further root development. Assess the risk of external infection-related (inflammatory) root resorption
against the likelihood of revascularization. Note that such resorption progresses rapidly in children. If

spontaneous revascularization does not occur, consider apexification, pulp
revitalization /revascularization, or RCT as soon as pulp necrosis and infection are identified [1, 16, 20-
22].

3. Vital Pulp Therapies (VPTs) for TDIs

In the initial 48 h following an TD], the pulp's initial response is proliferative, characterized by a depth

of pulpal inflammation not exceeding 2 mm. Beyond this period, the risk of direct microbial

contamination of the pulp rises as the zone of inflammation advances apically [25]. VPT for the inflamed

pulp offers a less predictable success rate [26]. Therefore 24 h is the optimal time range for treatment.
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3.1. Types of the VPTs

3.1.1. Pulp-capping

Direct pulp-capping is aimed at preserving the vitality of the entire pulp by applying a biomaterial
directly onto the exposed tissue [27]. However, direct pulp-capping following trauma is typically
recommended for small pulp exposures treated shortly after the injury [28, 29]. Therefore, partial
pulpotomy is preferred for most cases, especially if a large area of the pulp is exposed and treatment
cannot be performed within the first few hours after the injury [30, 31].

3.1.2.Partial Pulpotomy

Partial pulpotomy is typically performed using a small cylindrical diamond bur in a high-speed
handpiece with continuous irrigation. This procedure involves removing approximately 2 mm of the
coronal pulp. Similar to direct pulp capping, rinsing the pulp wound cotton wool or sponge pellets
soaked in with sodium hypochlorite or CHX is recommended during partial pulpotomy to aid in
hemostasis and disinfection [27,32]. If the remaining pulp is reduced to a healthy level, any bleeding is
expected to stop within 5 min. If hemostasis has not occurred within this time, the removal of the entire
coronal pulp (full pulpotomy) can be considered as a last step to maintain the vitality of the radicular
pulp. Partial pulpotomy after trauma is associated with very high success rates, especially in immature
teeth (90-100%), but also exhibits high success rates ranging from 70% to 100% in mature teeth [33-
35].

3.1.3.Full Pulpotomy

The procedure involves completely removing the coronal pulp tissue, followed by placing a biomaterial
directly onto the pulp tissue at the level of the root canal orifices. This is done before the insertion of a
permanent restoration [36]. According to a systematic review, the average success rate reported for full
pulpotomy was found to be 97.4% clinically and 95.4% radiographically at a 12-month follow-up [37].
3.2. Used Materials in VPTs

The quality and sealing of the filling restoration material is of utmost importance for the success of the
sealant and the prognosis of the treatment. In the 1990s, direct pulp-capping sealants with resin-
containing materials were reported to give medium- to good-term results [38]. However, the
degradation of the material, especially at the tooth-filling joints, was not sufficiently taken into account,
leading to acute inflammatory responses with bacterial infiltration or pulpal necrosis several months
after treatment [39]. The existence of these conditions has led to significant changes in the procedures
for VPTs. Complete biologic sealing of the pulp has come to be accepted as a basic method. In the first
phase, this goal was achieved by using materials with bioactive properties. These materials provided the
necessary biocompatibility for the preservation and healing of the pulp tissue. Subsequently, new
materials were developed to maintain the vitality of the pulp by promoting dentin bridge formation, and
these materials have been effectively used in pulp-capping procedures.

For many years, calcium hydroxide (CH) has been used as a pulp-capping material. The direct application
of this material to the pulp results in the formation of a mineral barrier; however, this barrier has been
found to lack a regular structure, to have multiple tunnel defects and to not form a solid connection with
the dentin wall. This prevents a long-term seal. Furthermore, since the CH tends to dissolve over time, it
has been observed that after a few months the clinical situation is as if no closure material had been used
[40]. In recent years, the use of CH in VPTs has been avoided. Instead, more stable and biocompatible
materials are preferred. Recently, calcium silicate-based materials that meet these properties have come
to the fore. The American Association of Endodontists also recommends the use of calcium silicate-based
cements, which have been found to be successful in clinical practice in VPTs [41]. These are a class of
materials that includes tricalcium silicates, dicalcium silicates, hydraulic calcium silicate cements and
biological ceramic materials.

As aresult, CH remains a commonly used pulp-capping material, known for its high success rates [30],
despite its mechanical instability and gradual dissolution over time [42]. Calcium silicate-based cements
address the issue of mechanical instability while providing excellent biological properties. However,
some of these materials may have a drawback related to their potential for discoloration, which can be
caused by the presence of radiopacifiers and the absorption of blood components within the material
[43,44].
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4. Regenerative Endodontic Treatment (RET) and TDIs

RET is a biologic-based treatment modality for immature permanent teeth diagnosed with pulp necrosis
and/or apical periodontitis/abscess and is also advocated for mature teeth with necrotic pulps. It
regenerated the pulp-dentine complex that has been damaged by infection and/or trauma. RET utilizes
the triage of tissue engineering concepts of stem cells, bioactive materials that can act as scaffolds and
growth factors to provide the micro-environment for regeneration and repair. It focuses on repairing
pulp tissue and stimulating dentin production in the root canal system, effectively allowing the tooth to
heal and develop more fully. This contrasts with traditional RCT, which often entails removing the pulp
tissue and filling the root canal with permanent filling material. The ultimate goal is to regenerate a
functional pulp-dentin complex and regain the immune competency and normal nociception [45-47].
The first studies on RET in traumatized teeth were published in 2008 [48,49]. When the articles
published later are analyzed, they provide optimism for the use of RET in trauma cases. However,
treating immature teeth, particularly after avulsion and replantation, continues to be a therapeutic
challenge, sometimes with unsatisfactory results. More cases with long-term follow-up on this topic
should be done.

Conclusion

As in every field, there are also current changes in the selected treatment protocols and materials used
in dental traumatology. There are scientific organizations like IADT or journals that publish important
and specialized research on this topic. Following these resources will be a great guide for clinicians. In
this compilation, the updates made by these sources have been brought together to inform clinicians or
researchers.
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