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Ucnonb3oBaHMe HECbEMHBIX annapaToB
AN HOPMANM3aLuu pasMepoB BEPXHEN YENOCTH
B Mepuoje paHHero CMeHHOro nNpuKyca

T.®. KocsipeBa*, A.M.M. T'apaBsn, [I.JI. BockpeceHcKas

Poccutickuti yHusepcumem 0pyx6st Hapodos umenu Ilampuca Jlymym6si, Mockea, Poccuiickas ®edepauus

AHHOTALMUA

AkmyanbHoCcmb. BONBIIMHCTBO CYIIECTBYIOIIMX B HACTOSIlee BpeMsI HeCbe MHbIX OPTOAOHTUYECKUX METOAMUK ITPO-
(OMIAKTURY U JIeUeHNST aHOMaJINii OKK/TIO3MM B paHHEM CMEHHOM IIPUKYCe MajIio IPUMEHSIIOTCS Ha ITpakTuKe. Mame-
puanst u memodst. Hamu 6bU1M TPOaHAIM3VPOBAHBI TPU I'PYIIIIBI MAIMEHTOB C HEAOPa3BUTUEM BEPXHEN YeTIOCTH B
Bo3pacTe 7-9 jieT, KOTOpbIe JIeUMIMCh HeCbe MHbIMM amninapatamu. Kaskaas rpymnna Bkiatouasia 1mo 10 nmaimeHToB, cpe-
IV HUX ObII0 15 MmaIyeHToB MYsKCKOTO 1Mojia 1 15 — JKeHCKOro 1osia. Bce mauyeHTsl paHee He JIeUMIINCh Y OPTOLOHTA,
He UMeau KpaHuodauyuaabHbIX CMHAPOMOB, HO UMEJM MepeKPeCTHBIN MPUKYC B 00/1acTy 60KOBBIX 3yHOB 3a CUET
He[opa3BUTKS BepxHeil yentocTu. [lanueHTsl Hocuiu anmnapat 6-12 mecsues. [Tocie 3Toro anmnapar MCHOIb30BaJICS
KaK peTeHLMOHHbBIV B TeueHMe 4 MecsieB. Pesyismamest. B epBoii rpyrine naiueHTbl HOCMIM amnnapaTbl Haas u
Marco Rosa, BO BTOpOIJi TpyIiIe — YaCTUUHYIO OpekeT-cucteMy 2 X 2, 2 X 4, 2 X 6, B TpeTbeil — IKCIIaHJep C BUHTOM
Hyrax. Pacmupsionue anmnapaTsl AJjs alMeHTOB MepBOii U TpeTheli TPYIINbl M3TOTaBAMBAINCH MHAMBUIYATbHO B
J1abopaTOPHBIX YCUIOBUSIX. BUHT pacKpyumBaics B JOMAIIHUX YCIOBUSX Ha 1/4 o6opoTa ABa pa3a B IeHb YTPOM U
BeuepoM B Teuenue 5 gHeii (T1 mo sieueHus), najgee OguH pa3 B IeHb B TeueHue 15 mHelt, 3aTeM BUHT aKTMBUPOBAIU
Ha 1/4 obopora uepes3 5 mHeit B TeueHne 6-8 MecseB A0 MOMHOTO pacimypenus (T2). 3akaroueHue. Bce anmapaTtsr
rokasanu 3¢ GeKTUBHOE paclIMpeHye BepXHero 3yoHoro psga. YacTuuHass 6peKkeT-cucTeMa MOMUMO PaCIIUpPeHUs
CIT0COOCTBOBAJIA YIIMHEHMIO ¥ HOPMaIM3aLy MOJIOKEHMS Pe3L0B B 60/iee KOPOTKME CPOKH.

Knwueanle cnoea: paHHUI CMEHHBI IPUKYC, HEChE€MHbIE PAaCHIMPSIOL[Me allliapaThl C BUHTOM
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Fixed orthodontic appliances for maxillary
expansion in early mixed dentition
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ABSTRACT

Relevance. Fixed orthodontic appliances for the prevention and treatment of malocclusion during the early mixed
dentition remain underused in clinical practice. Materials and methods. Three groups of patients aged 7 to 9 years
with maxillary underdevelopment were analyzed. All patients were treated with fixed appliances. Each group in-
cluded 10 patients; the total sample comprised 15 boys and 15 girls. None of the patients had previously received
orthodontic treatment or had craniofacial syndromes. All patients presented with posterior crossbite associated
with maxillary deficiency. The appliances were worn for 6 to 12 months, followed by a 4-month retention period.
Results. In the first group, patients were treated with a Haas-type rapid maxillary expander and a Marco Rosa-type
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expander; in the second group, with 2 x 2, 2 x 4, and 2 x 6 partial fixed appliances; and in the third group, with a
Hyrax-type rapid maxillary expander. The appliances used in the first and third groups were custom-fabricated in
the laboratory. The expansion screw was activated at home by one-quarter turn twice daily, in the morning and
evening, for 5 days, then once daily for 15 days, and thereafter by one-quarter turn every 5 days for 6 to 8 months
until the desired expansion was achieved. Treatment outcomes were assessed before treatment and after expansion.
Conclusion. All appliances provided effective maxillary arch expansion. In addition to expansion, the partial fixed
appliance also promoted arch lengthening and normalization of incisor position within a shorter treatment period.
Keywords: early mixed dentition, fixed orthodontic appliances, fixed jackscrew expanders
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BBEIEHUE

CykeHue 3yOHBIX PSIAOB B IEpUOIEe PAaHHETO CMEH-
HOro mnpukyca (6-10 jeT) mpoBoUMpyeT aHOMaIUu I0-
JIOKeHUs (PPOHTATBbHO TPyIbl 3y60B C BBICOKOI pac-
npoctpaHeHHOCTbIO [1-3]. ITo manHbiM BO3, aHomanuu
MOJIOKEHUSI Pe31[0B M KJBIKOB SIBJSIIOTCS paclpocTpa-
HEHHOJ Ipo6seMoit BpeaHbIX opodalMaabHbIX HPU-
BBIYEK, JOTOTIEANYECKMUX MPOOGIEM U TECHO CBSI3AHBI C
BHEIIHMM BUIOM pebeHKa, ero yIblOKoi U QyHKIMe
OTKYChIBaHUS Nuiu [3-6]. [laHHOE Mo0keHue TpebyeT
BHEJPEHUS B IeTCKYIO OPTOIOHTUYECKYIO TPAKTUKY -
(beKTUBHBIX HECHEMHBIX ¥ Ch€MHBIX KOHCTPYKI[MIT pac-
muUpsIOIKX annapartos [7-10], a Takxke UMGPOBBIX TEX-
Homoruit [11, 12]. PaHHee BbISIBJIeHME 3YOOUETIOCTHBIX
aHOMaJuit U UX KOppeKIKsl B LeTCKOM BO3pacTe MOIYT
MpefoTBPaTUTh NPOTPECCUPOBAHME AaHOMAJIUK B IIepPU-
oJle TIOCTOSIHHOTO npukyca [13-15].

OnHaKko AeTy NOUIKOABHOIO ¥ MIaJIIero MKOJAbHOIO
BO3pacTa HeperyisipHO HOCAT OPTOLOHTHUYECKME NpU-
CrocobeHnsl, CaMOCTOSITEIbHO CHMMAIOT alaparhl,
YacTO TEPSIOT UMX U PeAKO OTIMYAIOTCSI XOPOUIMM CO-
TPYAHMUUYECTBOM C BpauoM U poputensim [16, 4]. KopoH-
KM BpPeMeHHbBIX MOJIOYHBIX 3yOOB He MMEIOT 3KBAaTODA,
YTO OCJIOXKHSIET KOHCTPYKTUBHbIE OCOOGEHHOCTU KJIaM-
MepHOIi puKcal Uy CbeMHbBIX aIlapaToB.

OnHOM M3 caMbIX paclpoCTpaHeHHBIX aHOMa/Iuii B
paHHEM CMEHHOM IIPUKYCe SBJISIETCSI Cy>KeHUe 3yOHBIX
pSIOB, 4YaCTO OAHUM U3 MPOSIBJIE€HUN ero SIBASeTCs Of-
HOCTOPOHHMI UAU OBYCTOPOHHUIA MepeKPeCTHBIN Mpu-
KYC, He MMeIOIINIi aJIbTePHATUB IJI OTCPOUYKY JIeUeHUSI.
I Koppekuum Cy>keHUusi BepXHei 4eatoCTU PeKOMEH-
IYIOT ammapat ajst 6sictporo pacmupennst (RME), ko-
TOpBIii 6b1T Tpenaoxked Haas. Artmapatsel RME B paHHEM
CMEeHHOM IPUKYCe AAI0T XOPOIIe ObICTPbIe Pe3yIbTaThI
pacuriMpeHus BepxHero 3yOHOTO psiia M BepXHeil uesio-
CTU, U BPAuMU-OPTOLOHTHI MPUMEHSIOT U YCOBepIIeH-
CTBYIOT UX O HaCTOsIILero Bpemenu [17-19].

MATEPWAJIbI U METOLbI

OTtobpanbl 30 merteit B Bospacte 7-9 jer ¢ geduuu-
TOM pOCTa BepxHei UealoCTH, TepeKpeCcTHOM OgHO- UM
IBYCTOPOHHEI MasaToKK/I03Meil. Hamu ObLIM ITpoaHa-
JMVM3VPOBAHBI TPU I'PYNIIBI NALIMEHTOB C HEAOPA3BUTHEM
BepxHeli UeatoCTy B Bo3pacTe 7-9 jieT, KOTOpble JIeYUIUCh
HecbeMHBbIMM anmnapatamu Haas m Marco Rosa (puc. 1).
Kaskgas rpynma Bkiatovana no 10 manmueHTOB, Cpeay HUX
66110 15 ManMeHTOB MYKCKOTO moia u 15 — skeHCKoro
nona. Bce mauyeHThl paHee He JEUMUIUCh Y OPTONOHTA,
He MMenu KpaHuodaluajibHbIX CUMHAPOMOB, HO MMeEIU
TepeKpeCcTHBIN MPUKYC B 061acTV GOKOBBIX 3yOOB 3a CUET
Helopa3sBUTUS BepxHeit democTu. IlalyeHTbl HOCUIN
anmnapat 6-12 mecsues. [locie 3TOTo anmnapar UCIOAb30-
BaJICsI KaK peTeHLMOHHBI B TeueHue 4 MecCs1ieB.

[TauyeHTHI MEPBOV IPYINBI HOCUIV HECheMHbIE pac-
mupswomye annapatel Haas u Marco Rosa, koTopsie
TpeJHA3HAYEHbI ISl OBICTPOTO paCIIMpPEHUs BepXHeii
YeJII0CTU, Iie BUHT BBeJleH B aKPpUJIOBYIO IJIACTMAcCy B
obnactu Heba u ¢ GpUKcamMeil OMOPHBIX KOJIEI, Ha BTO-
PBbIX BpeMeHHBIX MOJIIpax CTeKJIOMOHOMEDPHBIM IleMeH-
TOM MpeACTaBAeHbl HA PUCYHKe 1.

[MaiueHTHl BTOPOI TPYIIIbI HOCUIM YaCTUUHYIO Gpe-
KeT-cucteMy 2x 2,2x4,2x6.

YacTyHO QUKCUpOBaHHBbIE K GpeKeT-CUCTEMEe OYTH,
TaKkye KakK IOTUIUTU-AYTa WA TOPK-Ayra, MOXKHO CXe-
MaTUYHO PAaCCMaTPUBATh KaK CUCTEMY IBYX GpeKeTOB
WU CUCTEMY TapHBIX Cua. B aTom ciyuae B o6iacTu
BPEMEeHHBIX MOJISIPOB ITOyYaeTcsl IPOMEeXYTOK Ha AyTe,
He CBSI3aHHBIN ¢ 6pekeramu. C UCIIOIB30BAHMEM [10-
TOTHUTENbHBIX U3TMOO0B KHAPYXU WJIM KHYTPU B 06s1a-
CTU KJIBIKOB UM MOJISIPOB, OYAYT CO3/aBAaThCS CUJIBI, C
11eJIbIO KeJIaeMOTO TlepeMenieHus 3y6oB.

B nmepuone cMeHHOTO NIPUKYCA, KOTIA MUMEeTCs SIBHOe
Cy’keHMe YesIioCcTelt, Ho IIpope3anuch MOCTOSIHHbIE TOMb-
KO pe31ibl ¥ IIepBble MOJISIPBI, IDMMeHeHMe STUX CUCTEM
yacTo nokasaHo. K cucremMaM mapHBIX CWJI OTHOCSITCS
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Puc. 1. Pacwupsawowmii HecbeMHbIM annapat Marco Rosa
y NauMeHTOB B Bo3pacTe 7 U 9 neT € cy>xeHnem
M YKOPOYeHWEM BepxHero 3ybHoro psaa, HeloCTaTKOM MecTa
[AN19 naTepanbHbIX pe3LoB (MCTOYHMK: COCTAaBIEHO aBTOPaAMM)
Fig. 1. Marco Rosa-type rapid maxillary expander
in patients aged 7 and 9 years with maxillary arch
constriction, reduced arch length, and insufficient space
for the lateral incisors: a-d - clinical views
(Sources: compiled by the author)

Ta6nuua 1. Pa3zmepbl 3y6HbIX pSAOB NALMEHTOB NEPBOW rpynmnbl 4O M nocie nevyeHus annapatom RME Marco Rosa
B Nepuofe paHHero CMEHHOro npukyca (MCTOYHUK: COCTaBAEHO aBTOpaMM)
Table 1. Dental arch dimensions in Group 1 patients before and after treatment with a Marco Rosa-type rapid
maxillary expander in the early mixed dentition (Sources: compiled by the author)

Mokasarenu (MM) / Parameters (mm) | Lo neyenus / Before treatment | Mocne pacwmnpenus / After treatment | p value
BepxHuit 3y6HOI1 pap / Maxillary dental arch

Wupuna mexay lI/I / Intercanine width 22015 270%20 0,05
LWupuHa Mexay 6/6 / Intermolar width 31,0%£2,0 35,0%2,0 <0,05
DOnuna Lo / Maxillary arch length (Lo) 31,015 33015 <0,05
He6Hasa wupuHa / Palatal width 30,015 34020 <0,05
Mepumetp B/pyru / Maxillary arch perimeter 80,0 £ 3,0 87,0%3,0 <0,05

Tanaka-Johnson aHanus / Tanaka-Johnston analysis

PacueTHbiii nepumertp / Calculated perimeter 86,0+ 3,0 86,030 <0,05
DeicTButenbHbiit / Measured perimeter 80,0+ 3,0 87,0+ 30 <0,05
HecootBetctBue / Arch length discrepancy 6,010 1,0+1,0 20,05

Ta6nuua 2. Pasmepsbl 3y6HbIX pAAOB NAaLMEHTOB BTOPOM rPpynnbl A0 M NOCAE NeYeHUs YaCTUYHON BpekeT-cucTtemMon
C pacKpbIBaOLLEN HUKENb-TUTAHOBOM NMPYXMHON B NEpUOLE PaHHEro CMEHHOI0 NPUKyCca (MCTOYHUK: COCTaBNEHO aBTOPaMK)
Table 2. Dental arch dimensions in Group 2 patients before and after treatment with a partial fixed appliance
incorporating an open-coil nickel-titanium spring in the early mixed dentition (Sources: compiled by the author)

Mokasatenu (MM) / Parameters (mm) | [Llo neuenns / Before treatment | Mocne pacwmnpenus / After treatment | p value

BepxHuii 3y6HOI paa / Maxillary dental arch

Wupuna mexay lI/1 / Intercanine width 22,0%1,5 270%£20 <0,05
LLnpuHa mexxay 6/6 / Intermolar width 31,0 £2,0 35,0%2,0 <0,05
Dnuna Lo / Maxillary arch length (Lo) 31,015 33015 <0,05
He6Has wupuHa / Palatal width 30,01,5 340%£20 <0,05

MNepumetp B/Ayru UP

+ + <
Maxillary arch perimeter (UP) 80,0 = 3,0 87030 0,05

Tanaka-Johnson aHanus / Tanaka-Johnston analysis

PacuetHbiii nepumetp / Calculated perimeter 86,0 3,0 86,0+ 30 <0,05
DeicTButenbHbi / Measured perimeter 80,0+ 3,0 87,0%30 <0,05
HecootBerctBue / Arch length discrepancy 6,010 1,010 -
HwxHuit 3y6HOI pap / Mandibular arch
Wupuna mexay /1 / Intercanine width 26,0+ 2,0 26,0%£20 20,05
LLiupuna mexay 6/6 / Intermolar width 30,0+ 2,0 30,0+ 2,0 20,05
DOnunHa Lu / Mandibular arch length (Lu) 25,0+ 1,5 240%1,5 20,05

MNepumetp H/Aayrm LP

+ * 2
Mandibular arch perimeter (LP) 745 3,0 745 3,0 0,05
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2x6,2x4,2 X 2 OpTONOHTUYUECKME CHUCTEMbI OGBIYHO C
MUCIIONb30BaHMEM PACKPBIBAIIINX HUKEIb-TUTAHOBBIX
C TaMAThI0 GOPMBI IPYKUH.

[ManueHTHl BTOPOI TPYIIIbI HOCUIM YaCTUYHYIO Ope-
KeT-cucrtemy 2 x 2, 2 x 4, 2 x 6. B Tperneii rpyniie gerei
MCIIOJ/Ib30BaJIM 3KCIaHAep ¢ BUHTOM Hyrax.

PE3VYJIbTATbI

Hamwu Ha6ioieHys TOKAa3bIBAIOT, YTO B TEPUOME PAH-
Hero CMeHHOro mpukyca (7-8 jieT) mamueHTbl MepBOi
TPYIIIIBI C CYSKEHMEM 3YOHBIX PSIOB U C MEePEKPECTHLIM
MPUKYCOM My 6e3 Hero B CpeHEM VMEKOT CJIefyiolie
rapaMeTphl 3yOHBIX PSLOB IO U MTOC/Ie pacuIMpeHUs He-
ChE€MHBIM anmapaToM ¢ BUHTOM (Tabi. 1).

B TeueHue ogHOTO Mecsilia paciiupeHus anmnapara npo-
UCXOUT yBEJIMUEHME BCeX PA3MEPOB BEPXHEro 3YOHO-
ro psiia 3a CYET OpTOmNenAnYecKoro aderra pacKpbITUS
HeOHOTrOo 1IBa, 3aTeM BMHT aKTMBUPOBaIM Ha Y% obopora
yepes 5 gHeli B TeueHMe 6-8 MecsiieB A0 MOJHOTO paciiy-
peHus, fnanee ciefyeT peTeHLMOHHbIN MTepuoy, B TeueHue
rona 6e3 akTMBaNyy BUHTA. Kpome TOro, y MalMeHTa yBe-
JANYMBAETCST HOCOTYOHOI YTOJ, UTO Y/IydYllaeT JIMIeBbIe
nipu3Haky npodwuis muua (70° mo mevenus, 110° mocre).

CrnemyeT OTMeTUTb, 4YTO, MO [JaHHBIM Vincenzo
Quinzi et al. (2020) [20], BepOSITHOCTH YCIEIIHOTO UCTIOIb-
30BaHMs BTOPBIX BpeMEeHHbBIX MOJISIPOB B KauecTBe OMOp-
HbIX 3yOOB B TeueHKe Kak MUHUMYM 13 MecsIeB mpe-
BoiaeT 80%, ecny UCXOOHBIM YPOBEHb 3a4aTKa BTOPOTO
IpemMosipa HaXxOAUTCS Ha allMKaJAbHOWM JIMHUM OTHOCK-
TenbHO HUM HPC, He3aBuCUMO OT TUIIa UCIIOIb3yeMOro
4yeoCcTHOTO pacuimputens (puc. 2). Jiunus HPC nepece-
KaeT cepeAyHyY ITyIbIIOBOJ KaMephl TEPBOr0 MOCTOSTHHOTO
MOJIsIpa NMapasie/IbHO OKKII3MOHHOM MIIOCKOCTH.

[MonoxkeHne Bepxyurku 6yrpa KOPOHKM 3a4aTKa BTOPO-
ro rnpemovisipa oTHocutenbHo Uy HPC, onleHeHHOe Ha
OIITT opromaHTOMOIrpaMMe Iiepef, ieueHueM, SIBJISIeTCS
JIOCTOBEPHBIM MPOTHOCTUYECKUM (haKTOPOM ISl YCIIelI-
HOTO MCIIO/Ib30BaHMSI BTOPHIX BpPEMEHHBIX MOJSIPOB B
KavyecTBe OMOPHBIX 3y6OB IJIs1 KOJIEl PacIIMpSIOIEro
anmapara. Korma 6yrop 3auaTka BTOPOro BepxHEro Impe-
moJsipa kacaercs imHuM HPC mnm nepecekaeT ee HIKe,
BEPOSITHOCTh TIOTEPU COOTBETCTBYIOLIET0 MOJOYHOTO
3y6a B TeueHue ciaeayoiux 13 mecsiieB cocTaiseT 85%.

VIHTepuenTUBHOE OPTOLOHTUMYECKOE JeYeHUe UrpaeT
SKM3HEHHO BayKHYIO POJIb B JIEUeHUY Pa3BUBAIOIIETOCS He-
TPaBWJILHOTO MIPUKYyca. Bo BTOpoii rpymmne 6pekeT-cucre-

Puc. 2. CxemaTuyeckoe nsobpaxeHue (a) 1 oLeHka
MONOXEHUS BEPXYLIKM KOPOHKM 3a4aTKa BEPXHEro BTOPOro
npemMonspa OTHOCUTENbHO IMHUK, MepeceKaloLLelt MONOBUHY

MynbMOBOM KaMepbl BEPXHEro NEPBOro NMOCTOSAHHOIO
monsapa (HPC, nyHktupHasa nuHusg) Ha ONTT; (6) nuHua HPC

nepecekaeT NyNbMNOBYK KaMepy BEPXHEro NepBoro
MOCTOSIHHOIO MOJISIPA Ha PaBHOM PACCTOSIHUM OT TOUKM Ha AHE

W Kpbllle ero KaMepbl U napannenbHas OKKI3MOHHON

nnockoctu (mctouHmk: Vincenzo Quinzi et al., 2020)

Fig. 2. Position of the crown tip of the developing

maxillary second premolar relative to the HPC line

(dashed line), drawn through the midpoint of the pulp
chamber of the maxillary first permanent molar

on a panoramic radiograph: a - schematic diagram;

b - the HPC line passes through the pulp chamber

of the maxillary first permanent molar at an equal

distance from its roof and floor and is parallel
to the occlusal plane (Sources: Vincenzo Quinzi et al., 2020)

Puc. 3. MNMaumeHT 8 net. lMarHo3: npaBoCTOPOHHSAS
nanaTMHOOKK/IO3USA C MPEUMYLLECTBEHHbBIM CY)KEHUEM
BepxHero 3y6HOro psaa cnpaBa v MPUBbIYHBIM CMELLEHUEM
HWXHel YentocTn Bnpaso. OTcyTCTBME MecTa B 3y6HOM
[yre ons neBoro Kabika. CMeleHne U HaKOH BEPXHUX
pe3L0B BIEBO (MCTOYHMK: COCTaBAEHO aBTOPaMM)
Fig. 3. An 8-year-old patient with a right-sided posterior
crossbite, predominant constriction of the right side
of the maxillary arch, habitual mandibularshift
to the right, insufficient space for the left canine,
and leftward displacement and inclination of the
maxillary incisors (Sources: compiled by the author)

R
-

Puc. 4. YactnuHas 6pekeTt-cucteMa 4 x 2 paclumpsaeT U yanuHseT 3y6How psag (MCTOYHMK: COCTaBeHO aBTOpPaMM)
Fig. 4. A 4 x 2 partial fixed appliance used for expansion and arch lengthening (Sources: compiled by the author)
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Puc. 5. MNMaumeHT 9 net c AMArHO30M «MPaBOCTOPOHHAS NAaNaTMHOOKKIIO3MS B pe3ynbTaTe HecTeplerocs 6yrpa npaBoro
HWXXHEYENOCTHOTO BPEMEHHOIO KAbIKax: a) A0 NleYeHus; 6) C pacMpsoWmUM 3KCNaHAEPOM C BUHTOM Hyrax;

B) C bpekeT-cMCTEMOW Ha BepxHei 3yBHOW ayre; r-e) oKKN03Ms 3yO6HbIX pAA0B MOC/Ae YCTPaHEeHUS NaNnaToOKKI3UM.
Crpenko# (KpacHOM) NOKa3aHO NpaBU/IbHOE CMblKaHWe BepXHMX BOKOBbIX 3yB0OB CcnpaBa nocie KOppeKLuUu 3KCNaHL4epoM
(MCTOYHMK: COCTaBNEHO aBTOPaMM)

Fig. 5. A 9-year-old patient with a right-sided posterior crossbite caused by a non-worn cusp of the right mandibular
primary canine: a - before treatment; b — Hyrax-type rapid maxillary expander in place; c - fixed appliances
on the maxillary arch; d, e - occlusion after correction of the posterior crossbite. The red arrow indicates proper
intercuspation of the right maxillary posterior teeth after expansion (Sources: compiled by the author)

Tabnuua 3. lNonepeyHble pazMepbl HOCOBEPXHEYENIIOCTHOrO KOMMIEKCa NauMeHTOB TpeTbewW rpynmbl
C NepeKpecTHOM OKK/IO3MEN U CY)KEHUMEM BepxHero 3ybHOro psaa Ao M Nocse fleYeHUs HeECbeMHBIM PaCLUMPSIOLLIUM
annapaTtoM C BUHTOM Hyrax (MCTOYHMK: COCTaB/IEHO aBTOPaMM)
Table 3. Transverse dimensions of the maxillary and mandibular arches in Group 3 patients with posterior crossbite
and maxillary arch constriction before and after treatment with a Hyrax-type rapid maxillary expander
(Sources: compiled by the author)

Mokasatenu (MM) 3 rpynna po nevyeHus Mocne nevyeHusn
Parameters (mm) Group 3 before treatment After treatment p value
/i 22,520 26,5%2,0 <0,05
IvV/IV 27,5%£2,0 34,5%£2,0 <0,05
\74% 30,0 £2,5 37,0+ 2,0 <0,05
6/6 36,0 £2,5 40,525 <0,05
Lo / Maxillary arch length (Lo) 17,5+ 2,0 18,0 2,0 £0,05
Mepumetp B/3 pyru / Maxillary arch perimeter 70,0 £ 3,0 75,5%£3,0 <0,05
i/l 24,5+20 245+2,0 20,05
IV/IV 29,820 29,8£2,0 20,05
\74% 35,0%2,0 35,0%2,0 20,05
6/6 41,020 41,020 20,05
Lu / Mandibular arch length (Lu) 25,0+ 2,0 25,0+ 2,0 20,05
Mepumetp H/3 ayrn / Mandibular arch perimeter 75,030 75,0+ 3,0 20,05

Ma Ha BepxXHUX pe3liax ¢ packpbiBawiieit NiTi-mpykuHoit
T03BOJISIET B KOPOTKME CPOKM PaCIIMPUTh U YIOJIUHUTH
3yOHOI PSIZL 328 CYET JUCTATU3AIMY TTEPBBIX MTOCTOSHHBIX
MOJISIPOB, VIJIMHEHMSI 3yGHOTO Psifa ¥ HOPMaIU3AIUU 110~
JIOKEHMSI PE3LIOB C yMEHbIIEHMEM TJTYOMHBI TEPEKPBITHS.
[TepBas (asa jeueHUs 0bIervYaeT IMOAXOIbI K ITPOAOJI-
SKEHVI0 HOPMaJIM3aI MY TIOJIOXKEHUSI TTOCTOSTHHBIX 3y00B,
CO3[TAaHUI0 MecTa JAJisl OTCYTCTBYHOIMX 3y60B, HOpMa-
JIU3aluy IMHUM KOCMETUYECKOro IeHTpa U OKKJII03UU
(puc. 3, 4). [Ipu HeCcTepIIMXCS BpeMEHHbBIX KJIbIKaX HVK-
Hell yenocTy TpebyeTcst ux npuuuindoBKa (puc. 4).

B Tabnuile 2 mpuBeAEeHbl DPe3YIAbTAThl M3MEHEHUS
pasMepoB 3yGHBIX PSILOB A0 M IOCTHEe KOPPEKUMUM aHO-
MaJIMY OKKITIO3UM 3YOHBIX PSIOB C CY>KEHMEM 3YOHBIX
pPSAOB y eTeil B epuofe paHHero CMeHHOTO MpUKyca
BTOPOJi IPYMNIIBI MCCIeN0BaHUS.

B Teuenme 1-3 mecsiieB ymaeTcsi OOCTOBEPHO pac-
IIMPUTH BEPXHUI 3yOHON PSJL M YCTPAHUTh HECOOTBET-
CTBMe B UX pa3Mepax. Hecrepunecsi HUKHME MOJIOYHbIE
MOJISIPBI TPUILTU(POBLIBAIOTCS.

OTMeuaeTcs ObICTpOe YIJIMHEHME U paclIMpeHue
BEpXHero 3y6GHOro psia YaCTUYHOI 6peKeT-CUCTeMOi ¢
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pacKpbIBawIei NPYXUHOV B Mepuofe paHHero CMeH-
HOTO MpUKyca.

[IpeumyIeCcTBO JAHHOTO METOAA KOPPEKIUM aHOMa-
TV TIPOpe3bIBAHUS U TIOJIOXKEHUS 3YOOB 3aKITI0UAETCS
B CO3[IaHMM BO3MOXHOCTM (HOPMUPOBAHMS KOPHEI T0-
CTOSIHHBIX 3y0OB B NMPaBUJIbHOI MO3UIMK, YTO BEHET K
COKpallleHUIO Nepuoga OPTOLOHTUIECKOTO JIeYeHUsI.

B TpeTbeii rpyIne y nauyeHTOB C IepeKPeCTHON OK-
K/II03Mel MCIOAb30BaAyu paCIUPSIOMNUIA HeCbeMHbIN
9KCIaHgep ¢ BUHTOM Hyrax (puc. 5).

CyxeHMe BepxHel 4YelloCTV [OO/DKHO JIEUUTBhCS KakK
MOYKHO paHblile, YTOObI CIIOCOGCTBOBATh MPaBUIbHOI M0-
3ULUA SI3bIKA ¥ (HOPMUPOBAHUIO HOPMATbHBIX (DYHKIIVIA.
HyokHSSI TO3UIMS S13bIKA CBSI3aHA C Y3KMM HEOOM U MOKET
rpeapacrionaraTb K pOTOBOMY JbIXaHUI0 U TECHOMY I10-
JIOKeHUIO TiepegHUX 3y60B. Hemopa3BuTue BepxHeii ue-
JIIOCTU MOXKET ObITh MPUUYMHON OUCTAIBHON OKKIIO3UU U
COepXUBaTh Pa3BUTHME HMKHEN YeTIOCTU B CAarUTTATbHOM
Y TPaHCBePCATIbHOM HaIlpaBIeHMsIX, @ TAKKe CIT0CO6CTBO-
BaTh Pa3BUTUIO aHOMAaIMUM OKK/I03uM 111 Kitacca OHIS.

[ManueHTsl 6GBUTM HA CTagVM (GOPMMPOBAHMS IIEHHBIX
1mo3BoHKOB CVMS 1-2 (Cervical Vertebral Maturation Stage).

PesynbraTel TpeTrbel rpyIlmbl MMOKa3ajyu, 4YTO IMOCIE
aKTMBHOTO paCIIMpeHUsT OTMeueHbl MPU3HAKMU OO0ib-
1Iero BeCTUOYISIPHOTO CMellleHMsI KOPOHOK 3y60B y ma-
LIMEHTOB C JABYCTOPOHHMM II€epPeKPECTHBIM IIPUKYCOM,
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3AKJIIOMEHUE
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