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BBEJEHUE

AKTya.]IbHOCTb TEMbI UCCJICIOBAaHUA

JlucTanbHbI MPHUKYC MO YacTOTE BCTPEUYAEMOCTH 3aHMMAET IMEPBOE MECTO
Kak cpenu HaceneHnusi Poccuiickoit @enepanuu [11, 28, 30, 36, 55], Tak u cpeau
HACEeJICHUsI BCETO MUPa, uyTo MoATBepxkaaercs padboramu Khan (2014) [129] u Bilgic
u coaBtopamu (2015) [77], u cBsizaHO C MyJIbTU(AKTOPUATBLHOM STHOJIOTHEH
JIaHHOM MmaToioruu [8].

OaHUM U3 PTUOJIOTHYECKUX (DAKTOPOB pa3BUTHUSL AUCTOOKKIIO3UU SIBIISIOTCS
NaTOJIOTUX HOCOTIOTKH U poTornoTku. Emé B 1907 rogy B cBoux padortax Angle
npoJeMOHCTpUpoBa, yro aHoMmanus Il kmacca 1 mogkinacca pa3BuBaercs Ha GoHe
OOCTPYKIIMU BEPXHUX JbIXaTECJIBHBIX MyTEH W POTOBOTO THUIIA JbIXaHUS, KOTOPOE
COIIPOBOXK/IAETCS Pa3BUTHUEM BBICOKOI'0 TOTUYECKOT0 HEDA, CYKEHUEM AMMMKATBHOTO
0a3uca BepXHEH YeIIOCTH, MPOTPY3UEH BEPXHUX PE3IIOB U Y/UTMHEHHEM TIEPEIHETO
OTpe3Ka BEPXHETo 3yOHOTro psija [66].

[Tpu 3TOM 3y00aNbBEOJIIPHBIE M CKEJIETAIbHbIC HAPYILIECHUS Yy MAlMEHTOB C
JMCTOOKKITFO3MEH TaKKe OTPaKarTCsd Ha (YHKIIMOHUPOBAHUU JHIXaTEIbHBIX
nytei. Tak, yBeJIMUeHHE 3HAUYECHUS YIJIOBOTO Ie(haJTOMETPUUYECKOro MapameTpa
ANB u ymeHbllIeHHe 3Ha4YeHHs YIJIoBOro IedanoMmerpuueckoro mapamerpa SNB
COMPOBOXKIAIOTCS YMEHBIIICHUEM HIMPUHBI BEPXHUX AbIXaTENbHBIX myTen [134],
YTO TMOBBIIIAET PUCK PA3BUTHS CUCTEMHBIX Mmatojioruil. Ilimoxas okcureHanus
opraHu3Ma TPUBOAUT K PA3BUTHIO KOTHUTHMBHBIX HAPYIICHHWH, B TOM YHCIE
paccerBaHUIO BHUMAHUS, CHWIKEHUIO TIaMSTH, BOCIPUSTHS U CEHCOMOTOPHOMU
unrterparuu [147]. Cokpaiiienre B 00bEME JIbIXaTEIbHBIX IMyTEH TAaK)KE MOBBIIIACT
puck GOopMHPOBaHUS CUHAPOMA OOCTPYKTUBHOI'O alTHO? CHA B HOYHOE Bpemsi [177],
a HeIOCTaTOYHOE MOCTYIUICHHE KHUCJIOPOJa B OPraHu3M OcCiabiisieT UMMYHHYIO

CUCTCMY, UTO YBCIIMYHNBACT BCPOATHOCTHb PA3BHUTHUA I/IH(l)CKIII/IOHHBIX 3a00JIeBaHU I

18],



Takum 00pa3om, HapylieHHe (QYHKIIMOHHPOBAHUS BEPXHHUX JbIXaTEIbHBIX
nyTel OKa3bIBAae€T BIIMSIHUE HAa CHCTEMHOE 3JIOPOBbE IMallMeHTa U TpedyeT
CBOCBPEMEHHON  JAMArHOCTUKKM €  LEJbI0  NPEJOTBpAILCHUS  Pa3BUTHSA
MOBEJICHYECKUX, METa0OTMIECKUX, TICUXOJIOTMYECKUX U KOTHUTUBHBIX HAPYIIICHUH.

B nureparype He CylIeCcTBYeT €IWHOIO MPOTOKOJA OLIEHKH COCTOSIHUS
BEpXHMX  JIbIXaTEJIbHBIX IMyTE€W: pa3Hble aHaJIU3bl MPEAJaraloT  CBOU
nedaroMeTpuuecKkrue OpUCHTUPHI VIS U3MEPEHUs 00bEMa. BOIBITMHCTBO METOIUK
B KAyeCTBE HWXHEHW TPaHUIIBl MCCICAYEMOW OOJACTU WCIOJIB3YIOT IICHHBIC
mo3BoHKH [86, 106, 138, 182]. OnHako B CHIy TOTO, UTO Y TAIIUEHTOB C TUCTATbHBIM
MPUKYCOM, KaK MPaBHJIO, HAOIIOJAIOTCSl TaKUE HAPYIICHHUS CO CTOPOHBI OMOPHO-
JIBUTATEILHOW CHUCTEMBI, KakK JIOp/I03 B ILICWHOM OTHesie MO3BOHOYHUKA [158],
JTAHHBIN CIOCO0 TMAarHOCTUKH SIBIISIETCS HEecOoBeplieHHbIM. KpoMe Toro, Bo Bpems
MPOBEACHUS CKAHUPOBAHUS YEIIOCTHO-JIUIIEBOM 00JIACTH BO3MOXKEH HAKJIOH
rOJIOBbI, KOTOPBIM BJIMSIET HA MOJOXKEHHUE IICHHBIX MO3BOHKOB, YTO MPHUBEAET K
MOTEPE TOYHOCTHU MOJYUYEHHBIX JAHHBIX.

Ha coBpemennom stane pasButus optonoHTUH B Poccuiickoit denepaunu
OTCYTCTBYIOT OT€YECTBEHHBIC MPOTPAMMBI TI0 OLIEHKE 00bEMA JBIXaTeIbHBIX MyTeH
10 JIaHHBIM KOHYCHO-TyueBod kommbioTepHOi Tomorpaduu (KJIKT). HaubGonee
OJIM3KMM W3 U3BECTHBIX OTCUYCCTBEHHBEIX aHAJIOTOB SIBJIISICTCSA CIIOCOO JUArHOCTHUKH
aHaTOMO-(YHKIHOHAIBHOTO COCTOSIHUS 3y004eIFOCTHOrO KoMIuiekca [46]. OxHako
OTCYTCTBHE BBICOKOM TOYHOCTH B CBA3M C HEBO3MOXHOCTBHIO JOCTHXKECHUS
a0OCOJIIOTHO CTAaTUYHOTO TIOJIOKEHHUS S3bIKa B TMOKOE (MAIlMEeHT COBEpIIaeT
pediekTopHBIE TJIOTATENbHBIC JBHKEHHUS BO BpPEMs MPOBEICHHUS HCCIETOBAHUA),
CyOBEKTUBHOCTh METOJIa Ha (pOHE HEIOCTATOYHOM BU3YyaW3aIllMd MSATKOTKAHHBIX
opueHTUpoB 10 JaHHbIM KIJIKT, Tpymo€MKOCTh BBIIIOJHEHUS METOAUKH
JIMarHOCTUKHA BBUY HEOOXOIUMOCTH MOCTPOCHUS JOMOTHUTEIBHBIX OPUEHTHPOB
npu MPOBEICHUH HCCJIeJOBAHUS YKa3bIBAIOT Ha HE00XOIMMOCTh
COBEPIIICHCTBOBAHMS CIIOCO0A OIIEHKH COCTOSTHUSI BEPXHUX JIBIXATEIbHBIX MyTEH Yy

OPTOOOHTHUYCCKHX ITAllUCHTOB.
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Takum 06pa30M, AKTYAJIBHOCTb HACTOAIICTO HCCICAOBAHHA OIIPCACIIACTCA
BBICOKOM PaCIpOCTPAHCHHOCTBIO  NHUCTOOKKIIFO3MM U IIATOJIOTUHM  BCPXHHUX
ABbIXaTCIIbHBIX HYTCﬁ, OTCYTCTBUCM YETKOTO IMPOTOKOJIa BHU3YAJIHU3AlIUN U

u3MepeHus: 00bEMa BEpXHUX JbIXaTeNbHbIX TyTel 1o nanabsiM KJIKT.

I_Ie.]'lb HCCJICA0BAHUA 3aK/I04YacTCA B 000CHOBaHUU MMPUMCHCHHA HOBOI'O
crocoba OLCHKHN COCTOAHHUA ObIXaTCIbHBIX HYTeﬁ I YIYYHICHUA KadCCTBaA
AUArHOCTHKHN M OKa3aHUA OpTOJIOHTH‘ICCKOﬁ IIoMoOImH IIaluCeHTaM C nmaToJiorueu

OKKJIO3HUH.

3axauu uccJaeI0BaHNA

1. IIpoananu3upoBath CTPYKTYPY pacHpOCTPaHEHHOCTH 3yO0O4YeNTtOCTHON
anomanuu Il knacca y manmeHToB B Bo3pacte 18-44 jieT Ha OpTOIOHTUYECKOM
npueMe KiuHU4eckoil 6a3pl dakynprera CTOMATONOTMA U MEIUIMHCKUX
texHonoruii Cankt-IleTepOyprckoro rocymaapCTBEHHOIO YHUBEPCUTETA C
2018 mo 2023 rr, a TakXke ONPEACIUTh ITUONATOTeHETHYECKUEe (PaKTophl,
ydacTByomue B (HOpMUPOBAHHHM AUCTOOKKIIO3MM TIEPBOTO U BTOPOTO
CKEJIETHOI'O KJIACCOB.

2. OmnpenenuTb OCHOBHBIE Pa3ivuuus B MOP(POMETPUUYECKON XapaKTEPUCTHKE
anomanuu Il kmacca 3y00anbBeosipHON M THATUYECKON ()OPM M BBIICIIUTD
HauOosee nHpOpMaTUBHBIE LePaTOMETPUUYECKUE MapaMeTpbl TPEXMEPHOTO
ananmsa 1o gauaeiM KJIKT.

3. IlpoBecT KOMMIapaTUBHBIA aHAIU3 CYIIECTBYIOUIUX METOJUK OLEHKHU
00BbEMA JIbIXaTEeNbHBIX MYTEeH Y OPTOJOHTUYECKUX MAIMEHTOB U 00OCHOBATH
HEOOXOJIMMOCTh Pa3pabOTKH M BHEAPECHUS B MPAKTUKY Bpadyeil-OpTOJOHTOB
HOBOT'0 CII0C00a TPEXMEPHOT'0 UCCIAEAOBAHUS 00BEMA JBIXATEIbHBIX MYTEH.

4. TlpoBecTd CpaBHHUTENbHYIO OIICHKY 00BbEMa JbIXaTENbHBIX MyTEH Yy
NAIMEHTOB C IUCTOOKKIIIO3UEH 3y00albBEOISIPHON U THATUYECKON PopM 10

nanHbiM KJIKT 1o y»e n3BeCTHOM U aBTOPCKOW METOJIUKE.



5. PaspaGotath u omnpenenuts 3pGEeKTUBHOCTh HOBOTO CIIOCO0a TPEXMEPHOTO
UCCIICIOBaHUS 00bEMa BEPXHUX JIBIXaTEIBHBIX MYTEH Yy OPTOJOHTHYCCKUX

INaluCHTOB.

Haquaﬂ HOBH3HA UCCJICJOBAHUA

Briepsrie MpoaHaIU3MpOBaHa CTPYKTypa pacupoCTpaHEHHOCTH
3yOouentocTHor aHomanuu Il kimacca y mamueHToB B Bo3pacte 18-44 ner Ha
KIMHUYecKon — 6asze  kadenpel  cromartosioruu  Cankt-IlerepOyprckoro
rocyiapcTBeHHOro ynusepcutera ¢ 2018 mo 2023 rr., a Takke BbISIBJICHBI OCHOBHBIE
ATHOJIOTHEUYCKHEe  (aKTOphI, Yy4YacTBYIOIIME B TMaToreHese (GopmMupoBaHUs
JMCTOOKKITFO3UH 3y00aJIbBEOJISIPHOM ¥ THATHYECKON (hopM.

BnepBeie mpoBemeHa  cpaBHUTENbHAsT  OIEHKA  MOpP()OMETpUUECKUX
napaMeTpoB 3YOHBIX PSA0B U KPaHUATBHBIX CTPYKTYP Y MAIMEHTOB C TUCTAIHHBIM
MPUKYCOM 3y0O0aJIbBEOJISIPHOM W THAaTUYECKOW (opM C BbIJIEICHHEM Hamnbosee
uH(pOpMaTUBHBIX 1eaTOMETPUUECKUX MapaMEeTPOB TPEXMEPHOTO aHaIu3a I0
nanubiM KJIKT.

BnepBeie  pazpaboraH  adropuT™M  JAMATHOCTHYECKOTO  TPEXMEPHOTO
00cien0BaHus MaMeHTa ¢ JUCTOOKKITIo3uel o manueiM KJIKT.

Bnepseie npennoxkeH cmocod KOMIBIOTEPHON TUarHOCTUKH 00hEMa BEPXHUX
JIBIXaTEIbHBIX MTYTEH Y OPTOAOHTUUYECKUX MAI[MEHTOB.

Bnepseie npoBeneHo cpaBHEHNE 00BEMA JBIXaTECIbHBIX MYTEH Y MAIUEHTOB C
JMCTAJILHBIM TIPUKYCOM 3y00ajbBEOJIIPHON W THATHYECKOH (HOpPM IO aBTOPCKOM

METOJIHKE.

TeopeaneCKaﬂ N NMPAKTHYECKAA 3HAYUMOCTDb UCCJICA0OBAHUA

B PE3YIbTATC MPOBCACHHBIX KOMIIJICKCHBIX I/ICCJIC)IOBaHI/Iﬁ IMOJIYYCHBI HOBBIC

3HaHUST 00 AaHATOMHYECKHUX MU MOp(l)OJIOFI/I‘ICCKI/IX OCOOEHHOCTAX COCTOSHHS

ABbIXaTCIIbHBIX HYTCﬁ Y ManuCHTOB C aHoOMaJIMel OKK/IIO3MHU B CaruTTaJIbHOM



IJIOCKOCTH B Bo3pacTte 18-44 5ieT ¢ BhIABIECHUEM OCHOBHBIX 3THOINATON€HETUUECKUX
dakrtopoB, yyacTBywmuXx B (opmupoBanuu mnarojoruu. OnpeneneHsl
CKeJIeTaJIbHble U 3y0oanbBeONIIpHbIE XapakTepucTuku aHomanuu Il kiacca u
BbIJIeJICHbl HauOosiee WHGOPMATHUBHBIE IePaTOMETPUUECKUE MMapaMeTphl IO
JTAHHBIM TPEXMEPHOH 11e(aTOMETPUH.

Pa3pabotan cnoco0 KOMIBIOTEPHOW JIMATHOCTHKUA O00bEMa BEPXHHUX
JIBIXATENBHBIX MyTeH y opTogoHTHYEeCKUX manueHToB no nanubiM KJIIKT. Crnoco6
o0ecrieunBaeT BBICOKYIO d3(P(EKTUBHOCTh JAUATHOCTHYECKOTO OOCIEOBAHUS
OPTOAOHTUYECKOT0 NAIMEHTA 3a CYET MOBBILICHHS TOYHOCTH ITyTEM HUCII0JIb30BAHUS
KOCTHBIX OpPHUEHTHPOB MpPH MPOBEICHUM HW3MEPEHUN, a TaKXKe COKpalleHUe
BPEMEHHBIX 3aTPAT U YNPOUIEHUE METOAUKHU MPU MPOBEAECHUN TUATHOCTUYECKOTO
oOcnenoBaHMs 3a CYET HAIMYUS MPOBEACHHBIX PEPEPEHTHHIX TMIOCKOCTEH MpH
BBITIOJTHEHUH 11e()aTOMETPUUECKOT0 aHan3a.

Pa3pabGoTtanbl 1 BHeIpEeHBl B NMPAKTUKY KIMHUYECKHUE PEKOMEHJIALMU IS
Bpaueii-cromatonoroB u JIOP-cmenmanucroB mnpu BEAEHWH MAlUMEHTOB C
JTMCTOOKKIJIFO3UEH, YTO MO3BOJIIET CHU3UTH BHICOKHE TTOKA3aTeNu 3a00J1I€BaAEMOCTH U

YIYUYIIUTDb KQUYCCTBO JKU3HU I3TUX ITAITUCHTOB.

HO.]IO)KCHI/IH, BBIHOCUMbIC HA 3a1IIUTY

1. B cTpykType pacnpOCTpaHEHHOCTH IHUCTOOKKIIO3MM Ha OpPTOJOHTUYECKOM
npueMe KIMHUYeckorM O0a3pl DakynbpTeTa CTOMATOJIOTMM M MEIUIIMHCKHUX
texHonorui  Cankr-IleTepOyprckoro  rocygapcTBEHHOTO — YHHUBEpPCUTETA
npesapyeT aHomanus Il kmacca 1 nmoakiacca € CONMYTCTBYHOUIMMU
HapylLIEHUSIMA B BEPTHKAJbHOM M TpaHCBEP3albHOM IIOCKOCTAX. Yacrora
BBISIBJICHUSI TAKUX STHUOMATOI€HETHUYECKUX (PAKTOPOB Pa3BUTHUS JUCTOOKIIO3UU
KaK MCKYCCTBEHHOE BCKapMJIMBaHHWE, BpEIHbIE TPHUBBIYKA B JETCTBE,
TEHETUYECKAsT MPEAPACTIONOKEHHOCTh, MOCTypPAJIbHbIE HApYILIECHHS, POTOBOM

THII JBIXaHUS, TIEPUOIUUECKas 3AJI0KEHHOCTh Hoca, 3a0oneBanus JIOP-opranos



MNpCBAJIMPYCT Y NMAIUCHTOB CO BTOPBIM CKCJIICTHBIM KJIIACCOM OTHOCHUTCIBHO

JaHHBIX ITAIIUCHTOB C )];PICTOOOKJIIOSHCﬁ H IICPBBIM CKCJICTHBIM KJIACCOM.

[Ipu AucTanbHOM NPUKYCE M BTOPOM CKEJIETHOM KJIacce OTMEeuaroTcst Oolee
BBIPKCHHBIE CKEJICTAIBHBIC U 3y00aIbBEOISIPHBIC HAPYIICHUS, YEM MPU TIEPBOM
CKEJIETHOM KJIacCe: CyKEHHUE 3yOHBIX PsIIOB B 00JIACTH MPEMOJISIPOB U MOJISPOB,
yBEJIMUCHHUE 3HAUYCHUS LIEJH 110 CAarUTTaIH 3a CUET TEHACHIIMH K Ooiee 3aHeMY
MOJIOXKEHUIO HIDKHEH 4YemtoCTH, yKopoueHHe S(PGEeKTUBHON IJIMHBI HIDKHEH
YEJI0CTH, a TAKXKE yIJIMHEHUE BEpXHEll uentoctu. [Ipu nmpoBeneHun TpExmepHon
nedanroMeTpun HEOOXOIUMO TMPOBOAUTH KOMIUICKCHBIN IedaloMeTpruuecKuit
aHaJU3 C pacyeToM Takux mnapameTrpoB, kak Co-A (oOmas jaivHa BepxHEH

yemocTh ), Co-Gn (3¢ dexTuBHas JIMHA HUKHEH YEIIOCTH).

JI1st JOoCTHKEHUsI BBICOKOW TOYHOCTH OIIEHKH 00BEMA JIbIXaTeIbHBIX MyTEH 1O
nanHeiM KJIKT m cokpaieHuss BpeMeHHM NpPOBOJAMMOIO aHalIW3a B KadyeCTBE
I'paHUI] UCCIIEyeMOM 00J1aCTH He00X0JUMO UCTI0Ib30BaTh KOCTHBIE OPUEHTHUPBI

— pe(l)CpCHTHBIC IIJIOCKOCTHU BCpXHCﬁ U HUKHEU YEJIIOCTH.

Y manueHToB ¢ JUCTOOKKIIIO3UEH U BTOPBIM CKEJIETHBIM KJIacCoM Ha poHe Oosee
TSDKENBIX  KPaHHAJIBHBIX M 3y00ajdbBEOJSPHBIX HapyIICHUN HaOIrogaeTcs
cokpalieHue B 00béMe apixaTenabHbIx myTeid mo ganabeiM KJIKT, uto nmpuBoaut
K yXYIINIEHUIO KayecTBa JKU3HU TaKUX TMalMeHTOB U  Tpedyer
MYJBTUIUCIUIUIMHAPHOTO TToAxoAa ¢ npuiedeHueM JIOP-cnienmanucToB Jjist

COCTaBJICHHUA KOMIIJIICKCHOTI'O IIJIaHA JICYCHMU .

Pa3zpaboTtannbiii HaMu croco® KOMIBIOTEPHON THAarHOCTUKU 0O0bEMa BEPXHHUX
JbIXaTEJbHBIX MYTEH Y OPTOAOHTUYECKUX NMALUEHTOB SIBISETCA HEOTHEMIIEMOU
YacThl0 JUArHOCTUYECKOrO0 OOCJEeJOBaHUS TpU IUIAHUPOBAHUU JICUCHUS
aHOMAJIMM OKKJIIO3UM B CAruTTaJbHOM IUIOCKOCTH JJISI CBOEBPEMEHHOMN
JWAarHOCTUKHM TAaTOJIOTMM BEPXHUX AbIXaTENIbHBIX MyTEH W MPEaOTBpaIlCHUs

peuuaunBa.
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Anpodanus pe3yabTAaTOB AUCCEPTAIMN M BHEPEHHE B PAKTHKY

PesynbraTel HccienoBaHusi BHEIPEHBI B palbOTy Kadeapbl CTOMATOJIOTHU
benepabHOr0 rocyIapCTBEHHOTO OIOKETHOr0 00pa30BaTENbHOTO YUPEKICHUS
BbIciiero oopazoBanusa «Cankt-IlerepOyprckuii rocyJapcTBEHHBIM YHUBEPCUTETY,
a Takke cromartonorndeckor KInHUKH OO0 «OMEI'AJIEHTAJD».

[lepeuenbp KoHGpEpeHIUHA, KOHTPECCOB M CHUMIIO3UYMOB, B KOTOPBIX aBTOP
npussul  yyactue: OHalH-KOH(EpEeHUUsT YeNIOCTHO-JIMIIEBBIX XUPYProB H
ctomatosioroB «CoBpemeHHass cromarojorus», 27 okTaops 2020, CaHkr-
[TeTtepOypr; MexBy30BCcKasi Hay4HO-IIpAKTUUECKass KOH(epeHIUs «AKTyaJbHbIE
Bonpockl croMaronoruny, 2020, Cankr-IlerepOypr; Beepoccuiickas kondepeHus
10 €CTECTBEHHBIM M T'yMaHMTapHbIM HaykaM — «Hayka CIIOT'Y — 2020», 2020,
Cankr-IletepOypr; EBpasuiickuit CtomaTtonmorudeckuit ®opym, 2021, TamkeHr;
Kondepennus ¢ mexaynapoauasiM yaactiueM «Ilo utoram HUP: nayka u mpaktuka
B croMaroiorun», uoHb 2021, r. bapuayn; VII benopycckuii MeXIyHapOAHBIM
cromaronoruyeckuii  Konrpecc, 20-22 okta0ps 2021 roma, benopyccus;
Mexnaynaponnas koHpepenuus «CoBpeMeHHas JeTcKas CTOMATOJOTHS |
OpTONOHTHUS», OKTAOps 2021; MexkBy30BcKkass KOHGeEpeHIUs «AKTyaJbHbIE
BOIIpOChl cTomaronorun», 31 mapra 2022 ropa; V-1 MexayHapoJIHas HAay4HO-
npaktudeckas koHpepHuus «CoBpeMeHHasi JEeTCKasi CTOMATOTUS U OPTOIOHTHUS»,
15 anpenst 2022 roga, r. Cankr-IletepOypr; IV xoHpepeHIus ¢ MexIyHapOAHBIM
yuactueM: «Ilo utoram HUP: Hayka u npakTuka B cromaTonorum», 14 nrons 2022,
r. bapuayn; XXVII Bcepoccuiickas HayyHO-TIpakTUEUCKas KoH(pepeHIus
YEJIFOCTHO-JIMIEBBIX XHUPYPrOB M CTOMATOJOTOB C MEXKAYHAapOAHBIM YYacTHUEM

«HoBsie TexHOMOTNYU B cToMaTooruny, 30 Hosiopst 2022 rona, r. Cankr-IletepOypr.
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Iyoankanun

[To teme nuccepranuu onyoiukoBaHO 14 Hay4dHBIX palOT: B KypHauax,
unaexcupyembix SCOPUS — 3, BAK u PUHI] - 5, B cOopHukax — 4, B MaTepuanax

HAYYHO-TIPAKTUYECKON KOH(pEpEeHIINH — 2.

JIMYHBIN BKJIAJ aBTOpPA

ABTOpPOM JINYHO TIPOBEJIEH AaHAJIM3 OTEYECTBEHHOM U 3apyOekHOM
JUTEpaTyphl TI0 TeME JUCCEPTAllUM, pa3paboTaHbl JU3aiiH UCCIEAOBAHMUS, aHKEThI
JUIS.  TAIMEHTOB, CIOCOO KOMIBIOTEPHOW JUAarHOCTUKH 00BEMA BEPXHUX
JILIXaTeJIbHBIX MyTeH y OPTOAOHTHYECKUX MAIMEHTOB, MPOBEAEH COOp M aHAIN3
BCEX KIIMHUYECKUX, aHTPOIIOMETPUUECKUX U PEHTEHOJIOTHYECKHUX JaHHBIX. Takke
aBTOPOM CaMOCTOSITEJIBHO MPOBEICH aHAJINU3 TOJIYYEHHOI0 B pE3yjbTare
UCCIIEJIOBAaHUS MaTepualia, HHTEPIpeTarus pe3yJbTaTOB JIUCCEPTAIIMOHHOTO
UCCIICJIOBAHUSI, WX ONHcaHue, (OPMYJUPOBKA BBIBOJIOB M IPAKTHYECKUX
pekomenaanuid. Jlons aBTtopa B HakomieHun wuHbopmamuu — 100%, B

cTaTucTuueckoi oopadborke — 80%, B 00001eHny 1 aHanuze marepuana — 100%.

O0béM u cTpyKTypa padoTsl

Huccepranusi mpejacTaBlieHa B 3 rjaBax, M3J0oKeHa Ha 234 cTpaHuUlax,
WUTIOCTpUpOBaHa 73 pUCYHKaMH W 36 TOSCHUTEIbHBIMH TaOJMIIAMU, a TaKXKe
CONMpoBOXKaaeTca S mnpunoxkeHusMu. Cnucok JurepaTypsl Bkiawoudaer 206

WCTOYHUKOB, M3 HUX 55 oTedeCTBEHHBIX U 151 3apyOeKHBIX.
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I'masa 1. OB30P JIUTEPATYPBI

1.1. PacnnpocTpaHeHHOCTHh AHOMAJIMM OKKJIIO3UH

Cornacno nanubiM Beemupnoit Opranuzanuu 31paBoOXpaHEHUST aHOMAaIHS
npUKyca MO PacnpOCTPaHEHHOCTH 3aHUMAaeT TPEThe MECTO IOCie KapHueca H
BOCIIAJIUTEILHBIX 3a00s1eBanuil mapononTa [91]. JlanHas matonorus BCTpedyaeTcs y
KaXJIOTO BTOPOrO JKUTENS IUIAHEeThl. PacnpoCTpaHEHHOCTh aHOMAJMU TMPUKYCa
BappbUpyeT B Pa3IUYHBIX TOMNYJISAIUAX M  Oa3upyercs Ha OSTHUYECKOM
npuHaanexHocT. Hambompinas pacnpocTpaHEHHOCTh AHOMAJIUHU OKKIIO3HH, IO
YCTAaHOBJICHHBIM JaHHBIM, MpUXoauTcss Ha ctpaHbl Adpuku (81%) u EBporbl
(72%), nanee cnenyrot Amepuka (53%) u Aszus (48%) [132].

Ha tepputropun Poccum Hambonee  pacmpocTpaHeHHOW — (opMoi
3yOO4YENIFOCTHON aHOMaluU SBISIETCS AucTanbHbld mpukyc [11, 30, 36, 55]. B
uccinenoanuu Ilanazsna A.T. (2008) cpenu 242 mnanuMeHTOB, MPUHATHIX Ha
OPTOIOHTUYECKOE JIEUYEeHHE, TUCTAIbHYIO OKKJIIO3UIO JuarHoctupoBanmu B 151
ciyyae (62% u3 obiero uncina, npuHATHIX Ha jieuenue) [30]. [lomydyeHnHbie 1aHHBIC
COINIacyloTCcsl ¢ 0OoJiee COBPEMEHHBIM HCCIIEIOBAHUEM: COIVIACHO JaHHBIM
CokomoBuu H.A. u coart. (2022) cpeau BOCIIMTAaHHUKOB 00IIe00pa30BaTEIbHBIX
opranuzanuii Muno6opons! Poccun auctanbHbIil IpUKyc AuarHoctTupoBan y 38%
MOJIPOCTKOB OT OOIIeH momyasanuu o0ydarommxcs [28].

Bricokas pacnipoctpanenHocTs anomanuu Il kimacca cpeamn HaceneHus BCEro
Mupa noaTBepxkaaetcs padboramu Khan (2014) [129] u Bilgic u coast. (2015) [77].
CaMpblif HU3KHI YPOBEHBb YAaCTOTHI BCTpeyaeMoCTH aHoManuu okkiro3uu II kiacca
OB 3aperucTpupoBaH cpeau adpukanieB (6,76%), a camblil BBICOKUN - CPEIH
eBponeconioB (22,9%). Cpenu monronougoB anomanus Il kmacca BBIABISIETCS B
14,4% cinyuaes [62]. Pa3nuunst B OJIy4YEHHBIX CTATUCTUYECKUX TAHHBIX PA3JIMYHBIX

SIMUACMHUOJIOTNUYCCKUX I/ICCJICJIOBaHI/Iﬁ MOKHO OOBSICHHUTH BIMSHHEM I'€eHOB Ha POCT
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U pa3BUTHE YEIIOCTHO-JTUIEBOM 00JacTH, B YacCTHOCTH Ha (QOpMUPOBAHHE
MBIIIEJIKOTO Xpsia HIKHEN yemoctu [120].

B cBorwo ouepenp, pacrpocTpaHeHHOCTh aHoMainuu Okkiaro3uu Il xitacca
BappupyeT ot 0% no 26,7% B pasznuuHbX nonyyanusax. Tak, 75% nauueHToB
MY>KCKOT 0 1ojia xxutener KaBkasa nuMmeroT ckenetHosle xapakrepuctuku 11 knaccea -
POTHATHIO W/WIIM MaKporHaTuio HuxkHeH democtu [187]. B Poccun me3nanbHbIi
npukyc nuarnoctupyercs y 1-14% obcnenyemsbix nerei [35].

B 2016 rogy Xaumoruii /[.B. u coaBTopbl B cBoeli pabore cpeau 600
oOcyeayeMbIX JIeTel JUarHOCTUPOBAIN AUCTAIBHBIN PUKYC B 44%, Me3UalbHBbIHI
npukyc — B 10% cnyuyaeB [36]. BaxxHO OTMETHUTb, YTO YAaCTO aHOMAJIUU B
CaruTTAIBHON IUTOCKOCTH CONPOBOMKJIAIOTCA HAPYIIEHUSMH B BEPTUKAIBHON H
TpPaHCBEP3aTbHOMN MIIOCKOCTSX.

CoriiacHO MpOBENEHHOMY HaMu HcclieioBaHuio B 2022 roay y pacTymiux
NAIMEHTOB C IUCTAIBLHBIM IPUKYCOM OTMEYAETCS 3HAYUTEIBHOE CyKEHUE 3yOHOTr0
psna B 00JIacTH MPEMOJISIPOB M MOJISIPOB Ha BEpXHEH W HUKHEH YENIOCTH, YTO
CIIOCOOCTBYET MPOrpecCUpPOBAHUI0  (POPMUPYIOMICIHCS aHOMAIMH OKKJIIO3UH,
nepexony  3y0oanbBeONspHOW  (HOpPMBI  AHOMAJIMM B  CKEJETAJBHYIO C
dbopMupOBaHUEM PETPOIONOKEHUST HIDKHEW dvemoctu [28]. B Oonee TskenbIx
ciydasx HaOmogaeTcss (OPMUPOBAHME TMEPEKPECTHOM OKKIIO3UM B OOKOBBIX
ornenax Ha (oHEe HECOOTBETCTBUSA WIMPUHBI 3YOHBIX psnoB. B muccienoBanuu
baruenko H.M. (2015) cpenu oOcnmemyembix aetedt 10-13 neT mepekpecTHBIM
npuKyc ObUT BBISBIIEH B 55,6% ciydaes, y aeteit 14-17 net — B 21% cayuaes [2].

Kpome HapymieHuid mpukKyca B pa3JIMYHBIX IUIOCKOCTSX YacTO Ha
KJIIMHUYECKOM IPHEME BBISIBISIOTCS aHOMAJIUU TOJIOKEHHS OTJEIbHBIX 3y00B. Tak,
B ucciegopanuu Jlebenea C.H. m coaBtopoB 2019 roga TecHOE MOJIOKECHHE
nepeaHei rpymnmbl 3y0oB 0610 BhIsIBICHO B 30,3%, nuactemsl — B 2,1%, TpeMbl — B
3% caydaeB [37]. B cBoro ouepenn, B uccienoBanun barnenko H.M. (2015) y
nanueHToB B Bo3pacte 10-13 mer ckydeHHOCTh 3yOOB Oblia BbIsBieHa B 53,3%

CJIyyaeB, HapyIlICHHE MEXK3yOHBIX MPOMEKYTKOB — y 59,2% olbcaeayemMbix neTei

[2].
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B wuccnegoanum 2020 roma Sokolovich N.A. u coaBTOpoB OBLIO
YCTaHOBJIEHO, YTO TECHOE IOJOKEHHWE NEpeJHe TIpymnmbl 3yOOB Ha BEpXHEH U
HUKHEH YeNIOCTH CO37al0T ONaronpusiTHble YCIOBUSL MJIsi CKOIUIEHUS 3yOHOTO
HaJIETa Y MOBBIIAIOT PUCK PA3BUTUS U TIPOTPECCUPOBAHMS KAPUO3HBIX MOPAKESHUM
SMaJIM, YTO BIIUSIET HA 3CTETUUYECKOE Bocrpustue manuenrta [191]. Kpome toro, B
uccnenoBanuu 2022 rtoma Hamu OBLJIO YCTAaHOBJIGHO, YTO Y TAIUEHTOB C
JIMCTOOKKIIFO3MEH  BBIABISIETCS BBICOKAs 4YacTOTa BCTPEYAEMOCTH  CKPBITHIX
KapUO3HBIX MOPAXKEHUM IMAJTU HIDKE YPOBHSI SKBATOPA, UTO MOBBIIIAET BEPOSITHOCTH
Pa3BUTUS BOCMAJIUTEIBHBIX OCJI0XHEHUW CO CTOPOHBI MYJIbIBI M MEPUOJOHTA C
YBEJIMUEHHUEM pUCKa MPEexAEeBPEMEHHOM nmoTepu 3y0os [39].

[Ipu »TOM OTMEuaeTcs BO3pacTHAs BapualEIbHOCTh PACIPOCTPAHEHHOCTH
NaTOJIOTUHA TPHUKYyca, YTO COTJIaCyeTcsl C MCCIeAOBaHMSIMU [OHTapeBa U COAaBT.
(2011): BO BpeMEHHOM MpPUKYCE aHOMAJHUs OKKIIO3UMU BbIsBIsieTca B 48,86%
CJIyyaeB, B CMEHHOM IpuKyce — B 66,9% ciydaeB, B MOCTOSSHHOM IPUKYCE — B
63,65% cnyuaeB [11]. IlomyuyeHHble MaHHBIC MOJATBEPKICHBI OOJiee MO3THUM
uccienoBanueMm Alhammadi u coaBt. (2018), B KOTOpOM OBIJIO YCTAHOBIIEHO, YTO
B NOCTOSSHHOM mnpukyce aHomanus II kmacca Bctpewaercs B 19,56% ciydaes, B
CMEHHOM TIpUKyce — B 23% cilydaeB MpU OTCYTCTBUM TEHACPHBIX pa3auuuid [62].

CornacHo JaHHBIM paHee MPOBEICHHOIO0 HaMHU HCCIENOBaHUS y JeTell B
Bo3pacte ot 3,5 g0 5,5-6 jer aHOMayIMsl OKKJIIO3MU auarHoctupyercs B 90%
ciayyaeB, B Bo3pacte 6-9 jgetr — B 100% cnyuaeB. CienoBaTesbHO, Y pacTylIUX
NAlMEHTOB B CMEHHOM TMPUKYCE€ HapylIeHHs 3yOOYENIOCTHOrO —ammapara
BBISIBIIAIOTCS Yallle, YeM BO BpPEeMEHHOM IMpukyce. Haumbomee wacTto nmetu U ux
3aKOHHBIE TIPEJCTABUTEIM Ha (H)OHE MATOJOTHH TPHUKyCa MPEIBSIBISIOT TaKWe
XKanoObl, Kak MpoOJeMbl C YCIEBAEMOCTHIO B IIKOJE, HEYJOBJIETBOPEHHOCTH
BHEIIIHUM BUJIOM, TEMHBIE KPYTH TIOJI TJIa3aMU U HapyIIeHUe apTUKysaiuu [43].

B cBoro ouepenp, B MOCTOSSHHOM NpPHUKyCe HAOMIOAAEeTCs TEHACHIMS K
YMEHBIIICHUIO YaCTOThl BCTPEYAEMOCTH TATOJIOTHU OKKIIFO3MH. Tak, B CTPYKType
pacnpoCTpaHEHHOCTH AHOMAJIMHM OKKJIFO3UM B CAruTTalbHOW IUIOCKOCTU CpEId

nereit 10-13 net nuctanbHbIA IPpUKYyC BcTpeuaeTcs B 54,8% cityuaes, a cpeiu JeTeu
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14-17 ner — B 9,2% cnyvaeB. [ns Me3nanbHOro NpHUKyca TaKKe XapaKTepHa
TEHJICHIIMSI YMEHBIIICHUSI YaCTOTHl BCTPEHYAEMOCTH 3yOOYETIOCTHOM aHOMaluu B
MOCTOSIHHOM TIpuKyce: B Bo3pacte 10-13 neT me3nookkito3us BcTpeuaeres y 38,2%
oOcnemyeMbIx neTei, B Bo3pacte 14-17 et —y 32,7% [2].

Takum 00pa3zom, HaubobIIasg PACIPOCTPAHCHHOCTh AHOMAJIMU OKKITFO3UH
NPUXOJUTCS Ha TIEPUOJ CMEHHOro mpukyca. B cBowo ouepesb, B MOCTOSHHOM
NpuKyce HaOMIOJaeTCs TEHACHIUS K CHIDKEHHMIO 4YacTOThl BCTPEYaEMOCTH
QHOMAJIMU OKKIIFO3MHM, YTO MOXXHO OOBSICHUTH Pa3BUTUEM KOMIICHCATOPHBIX
MEXaHHU3MOB YEIIOCTHO-IMICBOM oOnactu [11]. OmHako, B X0/e HCCICAOBAHUS
XKapmaramberoBa A.I'. u coaBT. (2016) ObuIa BBISIBICHA TEHACHIIMS K HAPACTAHUIO
4aCTOTHl BCTPEYAEMOCTH 3yOOYEITIOCTHOW aHOMAJIMU B CMEHHOM W IOCTOSHHOM
npukyce [19].

CoBpeMeHHOE HcclieIoBaHuEe, BhIMOJHEHHOE Traebert u coaBropamu B 2020
roj1y, MPOJEMOHCTPUPOBAIIO BEICOKYIO PACIIPOCTPAHEHHOCTh IUCTAIHLHOTO MPUKYCa
C HAJIMYMEM IIeJiu 110 caruttanu (overjet) 6onee 4 mm (21,1%) cpeau 664 6-neTHUX
neret  bpazunun  [154]. B wuccnepoBanun 2016 roma, mpoOBEICHHOM
XKapmarambeTtoBbiM A.I'. ¥ coaBTOpamMu, AUCTAIBHBIN MPUKYC ObLI BhIsIBIIEH Y 42%
nerel ¢ anomanusiMu npukyca. [lo 7aHHBIM aBTOpOB HanboJee YacTOW MPUINHON
JIUCTAIBHOTO TpHKyca sBisercsa mnartosoruss JIOP-opranoB, koTopas Oblia
oOHapyxeHa y 32% o0cienoBaHHbIX JeTeid. bbUi BBIABICHBI TaKue HAPYIICHUS,
KaK IIPOCTYIHBIC 3a00JICBAaHUS, UCKPUBJICHUE HOCOBOM MEPETOPOJIKH, TUIEPTPODUS
HIOKHUX HOCOBBIX PAKOBHWH, aJICHOMJIBI Ha 3aJHel cTeHKe TIoTKH [19]. YacTuuHas
WM TIOJHAsE OOCTPYKIMS BEPXHHX JIBIXaTEIbHBIX IyTEeH COMPOBOXKIACTCS
pa3BUTHEM POTOBOI'O THMA AbIXaHWsS C (POPMUPOBAHHEM BBICOKOT'O TOTUYECKOTO
HEOA, CY)KEHHEM alMKaaIbHOro 0a3uca BEpXHEH YeTI0CTH, Pa3BUTHEM MTEPEKPECTHOMN
OKKJIFO3MM B OOKOBOM OT/IEJIe, MPOTPY3UEH BEPXHHUX PE3IOB, YIJIWHCHHEM
NepeHero oTnaena BepxHero 3yOoHoro psaa [8]. dopmupyromascs wienb MO
caruTTayim 6osiee 3 MM BO BPEMEHHOM NPHUKYCE U 5 MM B CMEHHOM U TIOCTOSSHHOM

MPUKYCE MOBBIIIAET PUCK Pa3BUTHUS TPaBMbI 3y00B Oosee yem B 2 paza [70].
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Takum  oOpa3oM,  JAWCTaJIbHBIA  MPHUKYC  SIBISETCS  OAHOM U3
pacnpocTpaHeHHBIX (opM 3yOOYENIOCTHBIX aHOMAJMM Kak Ha TEPPUTOPUU
Poccuiickoit denepanuu, Tak U BO BCEM Mupe. OTOT (aKT JOKa3bIBAET
HEOOXOAUMOCTh TPOBEACHHUS JOMOJHUTEIIBHBIX MCCICIOBAHUN IO HW3YUYEHUIO

9THOJIOTHMHU U IIaTOI'CHEC3a JaHHOI'O B4 IAaTOJIOI'H.

1.2. THONaTOreHeTH4YECKAsl B3aUMOCBSA3b JUCTAJIBHOIO IPUKYCAa U
NATOJIOTHHM BEPXHHUX JAbIXaTeJbHbIX MyTel

Bricokas pacnpoCTpaHEHHOCTh AUCTaJbHOIO MNPUKYyCa CPEAU HACEIICHUS
CBsA3aHa C MYJbTH(AKTOPUATBHOW »THONOTHeN pgaHHOM matosmoruu [8]. K
npeHaTadbHbIM (pakTopam pucka dopmupoBanHus aHomanmu Il kiacca oTHOCST
AMOPHUOHANIBHBIN aJIKOTOIBHBIN cuHapoM [110] u npexaeBpemenHbie poasl [179],
BCJICICTBUE KOTOPBIX Pa3BUBACTCS PETPOTHATUS HWXKHEH wyentocTu. B cBoro
ouepeqlb, K TOCTHATalIbHBIM (pakTopaM pucka pasButusi anomanuu Il kiacca
OTHOCSIT BPEJHBIC MIPUBBIYKUA COCAHUS U MPOKJIAIbIBAHUS S3bIKA MEXKIY 3YOHBIMU
psAaMu, poToBoil TN Abixanus [104].

B nposenennom Hamu uccienoBanuu 2020 roga cpeayd 3TUOJOTMYECKUX
¢bakTopoB (hopMHpPOBAHKS aHOMAJIMU OKKIIIO3UM Yy JIeTel B Bozpacte oT 3,5 mo 5,5-
6 sieT u 6-9 neT HauboJiee YacToO BCTPEUaInUCh BpeAHbIC TPUBBIYKH (COCAaHUE MAJIbIIA,
POTOBOM THII IBIXaHUS ) U HACIIEICTBEHHOCTH, YTO CITIOCOOCTBOBAJIO (DOPMUPOBAHHIO
HIEIM 10 CaruTTalu, 3aJHEMY MOJIOKECHUIO HUYKHEH YEIIOCTH, CYKEHUIO BEpXHEH
YEJIFOCTH B 00JIACTH TIPEMOJISIPOB M MOJIIpOB [43].

DTHOJIOTHUYECKHUE (b axTopHl, y4acCTBYIOIIHE B dbopmMupoBaHUU
JTACTOOKKITFO3UH, MOAPA3JCIAIOT HAa JBE TPYMNIbl — AK30IN€HHBIE U HHJOTCHHBIE.
DK30T€HHBIMU ATHUOJIOTUYECKUMHU (aKTOpaMH SIBJISIOTCS BPEIHBIC TPUBBIYKH
(cocanue masiblia, TPOKIAJABIBAHUS SA3bIKa MEXIY 3YOHBIMU Psi/laMH, POTOBOM THII
JbIXaHUs U JIp.). JleficTBHEe BpeTHON MPUBBIUKH 3aBUCUT OT MPOJIOIKUTEILHOCTH U
WHTEHCUBHOCTH 3JI0ynoTpedieHus €. Eciu Bo BpeMEHHOM TMPUKYCE MPUBBIYKH

OKa3bIBAOT HC3HAUYUTCIIBHOC BOSHGﬁCTBHG U HC UMCIOT HOJIIOCPOYHOIO 3(1)(1)CKT21,
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TO UX COXpaHEHHWE B CMEHHOM IMPHUKYCE, MOBBIIIAET PUCK PA3BUTHS MOCTOSHHBIX
HapyuieHuit [168].

B 2013 roxy Shetty u coaBTopsl cpeau 1891 mkonbaukoB 6-11 nety 33,2%
BBISIBUJIIM XOTs Obl OJHY BpeAHYIO MNpuBbuKy. Hambonee pacmpocTpaHEHHBIMU
BpPEJAHBIMUA MPHUBBIUKAMU OBUIM MPOKIAJBIBAHUE SI3bIKA MEXIY 3yOHBIMU psIaMH
(17,4%), poroBoii Tun aeixanus (13%), c MeHbIIEH YaCTOTON BCTPEUAUCh COCaHUE
naneia (1,7%) u opykcusm u (0,4%) [158]. Ilpu 3TOM HacToTa BCTPEUAEMOCTH
BpPEAHBIX MPUBBIYEK 3aBUCEIA OT BO3PACTHOM KaTeropuu: B 6 JeT HaMOOJIBIIYIO
pacnpocTpaHEeHHOCTh UMeJla TPUBBIUKA COCAHUS Tajblla, B TO BpeMs Kak B 12 jeT —
poroBoi Tumn napixanus. CoxpaHeHHe BpEIHOW NPUBBIYKM B 0oJyiee cCTapiieM
BO3pacTe, KaKk MpaBWIIO, CBA3aHO C HATMYUEM TICUXOHEBPOJIOTMUECKUX HAPYIICHHM
[15].

Oxkymiko B.I1. B 2003 roay 6110 YCTaHOBIICHO, YTO CPEIH JETEH C BPEIHBIMHU
MPUBBIYKAMH JTUCTOOKKITIO3USI JUArHOCTUpYyeTcs B 47% ciydaeB, ME3HOOKKITIO3US
— B 32%, HeilTpanbHas OKKIIO3US B COYETAHMM C AHOMAIMSIMH TOJIOKEHUS
oTHeNbHBIX 3y00B — B 21 % ciyuaeB [24]. Bonee coBpeMeHHBIE HCCIIEIOBAHUS
JEMOHCTPUPYIOT, YTO 3yOOUETIOCTHBIE aHOMAJIMK Pa3BUBAIOTCS HA (POHE HATUUUS
BpEeIHBIX NpuBbIuek B 61,1% ciyuaes [202].

Baxxno mnoHuMarth, YTO caMOperyJssilius aHOMalWil TMpUKyca, B OCHOBE
Pa3BUTHS KOTOPBIX JIEKAT BpEAHBbIC MPUBBIYKK, BO3MOXKHA, €CIU YCTPAaHUTh
BPEAHYIO MPUBBIYUKY 10 3 jneT. [Ipu HecBOeBpeMEHHOM BBISIBICHUH U YCTPAHEHHUH
BPEJHBIX MPUBBIUEK MPOIIECC CAaMOPETYJISIIMA aHOMAJIUK OKKJIIO3UH Tociie 4-5 jet
COMHMTEJICH. Bo3aeicTBue BpEeIHOW MNPUBBIYKK Yy JE€TEHM CcTapume S JIeT
CIIOCOOCTBYET MPOrpecCUpOBaHUI0 (POPMUPYIOUICIHCS MaToioruu mpukyca [51].
TsixecTs popMupyroIIEics MaToNIOrMH OKKIFO3UN 3aBUCHT OT MTPOO0JIKUTEIbHOCTH
BO3JICHCTBUS BpPEIHON NPHUBBIYKHM, THUIA POCTa MallMEHTa, MBIIIEYHOrO TOHYCA,
Ir€HETUYECKOU MPEAPACTONO0KEHHOCTH [73].

Cpean sHIOTreHHBIX (PaKTOPOB PA3BUTHS JMCTAIBHOTO MPUKYCA BBIACISIOT
Kapuec 3yO0OB U €ro OCJIOXHEHHUS, NPEKIEBPEMEHHYIO TOTEpI0 3yOOB,

IFCHCTUYCCKYIO IMMPCAPACITIONOKCHHOCTDb, paXUT, SHAOKPUHHBIC HAPYIICHUA U 1P. B
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2010 rony Ky3pmuna /[.A. U cOoaBTOpbI YCTAHOBWJIHM, YTO PACHPOCTPAHEHHOCTH
KapuO3HbIX MOpaXeHUl y aereil B Bo3pacte oT 3 no 18 ner cocrasnsier 82,3%,
npudemM npeodnamaroniei (54,7%) aBisieTcs AeKOMIIEHCHpoBaHHas ¢opma Kapueca,
YTO MOBBINIAET PUCK (HOPMHUPOBaHUS 3yO0UENIOCTHOM anomanunu [38].

[Ipy HECBOEBpEeMEHHOW JNMArHOCTHUKE U JIEYEHUH Kapueca BO3MOXKHO
pa3BUTHE BOCHAJIMTEIBHBIX OCIOXKHEHMH CO CTOPOHBI TMyJbIBl M TKaHEH
nepuogonTa. Tak, y mnoapoctkoB B Bo3pacte 11-12 ner B 38,3% caydaes
JMArHOCTUPYIOTCS TepUanuKaibHble OYaru ACCTPYKIMM B 0OJACTH TEPBBIX
MOJIIPOB HM)KHEM 4YENIOCTH, YTO TOBBIIIAET BEPOSTHOCTH MPEKIACBPEMEHHOM
notepu 3y60B [39].

JlucTanbHbIA NPUKYC TaK)KE MOXKET SIBJISITHCS HACJIEJACTBEHHOW MaTOIOTUEH.
['enetnyeckas Bapuanusi rena ACTN3 (taxke u3BecTHass kak R577X) cBsa3aHa c
dbopmupoBanueM ckenerHoro Il kmacca [59]. JlaHHBIE TE€H OTBeYaeT 3a
COOTHOIIIEHHE TUIIOB MBIIICYHBIX BOJOKOH (aKTMHA U MHO3MHA), COKPATUTEIbHYIO
CIIOCOOHOCTh KeBaTelabHOM MyckynaTypsl [153]. Takum oOpa3zom, HapylieHHe
MBIIIEYHOr0 OanaHca ry0, si3plKa U IIEK Ha T€HETUYECKOM YPOBHE CIOCOOCTBYET
Pa3BUTHIO JUCTOOKKIIFO3UH.

Tak, B uccinenoannu 2016 roma Xapmaram6eros A.I'. 1 coaBTOpPHI U3 OITpoca
ponuteneit B 26% ciydaeB 0OHApY WIH, YTO TUCTATBHBINA MIPUKYC y 00CIIeTyeMbIX
JeTel BCTpeUyaeTcs Kak HAcleCTBEHHAsl MATOJIOTHs y poauTtenei u ommskux [19].
[Toznguee B 2019 romy Cunha u coaBTOpBI MOATBEPAWIM HAJTUYHE B3aUMOCBSI3H
MEXAY CaruTTAIbHBIMU le}aToMeTpUUYeCKUMHU TapaMeTpaMu 3y00deNtOCTHOrO
anmapara u renamu MYO1H u ACTN3 [112].

TeMm He MeHee BpOXKICHHBIE BU/Ibl TATOJIOTUU U TPABMbI OBIBAIOT MPUYMHAMU
MeHee yeM 5% ciydaeB HeNmpaBUIIbHOTO NMpUKyca 1mo JaHHbM [xona Maio (2018)
[21]. Ecam Obl aHOManmus OKKJIIO3UU TepejaBajiach MO HACIEJCTBY, CJIEAOBAIIO
0KUJIaTh TOBBIIIEHHYIO PACTIPOCTPAHEHHOCTh JJAHHOM MaTOJIOTUHU B ONPEACICHHBIX
perroHax. OJIHaKO COIMJIACHO 3MHUAEMHOJOTHMYECKUM HCCIEIOBAHUSAM MaTOIOTHUs
PUKyca BCTPEUYAETCS MOBCEMECTHO U TMOSIBISETCS MOCIE OMPEIEICHHOTO 3Tarna B

IMUBUJIN30BAHHOM PA3BHUTHUU IIOIIYJIAIIUUA. AHTpOHOHOFI/I‘ICCKI/IC JAaHHBIC YKA3bIBAIOT
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Ha TO, YTO MEPEXOJ] OT KECTKOU K MSATKOM IMUIIIE SBJISICTCS BAKHBIM dTHOJIOT MYECKUM
dbakTOpoM  pa3BUTHUS  HEMPABUIBHOTO  TPHUKYCa, YYUTHIBAS  BO3POCIIYIO
pacnpocTtpaneHHocTh anoManuu Il knacca cpeau coBpemeHHbIX e [108].

Cornacuno xmaccudpukauuu Angle (1907) 3yGouentoctHas anomanus 11
Kjlacca TMOApas3feseTcs Ha JBa TMOJAKJIAacca, NPUHAIICKHOCTb K KOTOPBIM
OTpeIeNIICTCS MOJI0KEHUEM MEePEIHEH TpymIbl 3y0OB HA BEpXHEH uemtoctu [66].
[Tpu sTom cornacHo uccienoBanuto Borzabadi-Farahani u coast. (2009) nepBsiii
MOJIKJIACC C MPOTPY3HUEH BEPXHUX Pe3loB BeTpeuaercs varie (24,1%), yem BTopoit
— ¢ peTpy3uel nepeaHel rpynibl 3y00oB Ha BepxHel uentocTH (3,4%) [79].

B 1907 rony Angle mnpoaemonctpupoBain, uro anomanus Il kmacca 1
MoJIKJIacca CBsi3aHa C OOCTPYKIIMEH BEPXHUX JbIXaTENbHBIX MyTEeH U POTOBBIM
TATIOM JbIXaHusi [66]. OnHOM W3 TPUYMH POTOBOTO THUIMA JbIXaHUS SIBISCTCS
runepTpodusi HOCOTJIOTOYHONM MHUHIQIMHBI — CKOIUICHHE JTUMQOWIHONW TKAaHU B
obnactu Hocorinotku. B 2009 roxy Souki u coaBTopbl BbISBUIH, uTO y 71,8%
00CJIe/TOBAaHHBIX JIUI[ POTOBOM THI AbIXaHUsI HAOIIOJAJCS Ha (OHE OOCTPYKIIHH
BEPXHUX JIBIXaTEIBHBIX MyTeH W aJJIEPTUYECKOr0 PUHUTA, HEOOCTPYKTHUBHBIM THII
JbIXaHMs OBLT BBISIBJICH JIUIIB Y 9,5% obcnemyeMbix [167].

bonesnn opraHoB JbIXaHMsI 3aHMMAIOT MEPBOEC MECTO B CTPYKType OOIIei
3a00J1€Ba€MOCTH JIeTe W TOJAPOCTKOB. bomnee ueM y 76% HIeTCKOro HaceleHUs
BBISIBIIICTCS TIATOJIOTUSL JTUM(DO-DTIUTEIUATBLHON TJIOTOYHONW CHUCTEMBI, MpPUYEM
6onee 50% ciydaeB COCTaBIISIET XpPOHHMYECKAss MATOJIOTHS JTUMQPOUIHON TKaHH
HOCOIJIOTKH [34].

[To nanubiM 3apyouna C.C. (2007) HauOosbIIast 4acTOTa MATOJIOTUN BEPXHUX
JIbIXaTeNIbHBIX MyTel HaOmonaercs y nereit 4 mer. C yBennm4yeHUeM Bo3pacTa JAeTei
MPOUCXOJUT YMEHBIICHUE PACTIPOCTPAHCHHOCTU THUIMEPTPOPUU TIIOTOYHOU W
HEOHBIX MUHJIAJIUH, OJIHAKO OTMEUYACTCS YBEJIMYCHHE YaCTOThI BCTPEUAEMOCTH
XPOHUYECKOTO TOH3UJIJIUTA U XPOHUUYECKOTro puHuTa [13].

B nmerckom Bo3pacte BBIABISETCS  (PUBHOJOTMUECKOE  YBEIHMYCHHUE
aJICHOMTHOW TKaHH, KOTOpas JOCTHUTaeT MaKCUMaJIbHBIX pa3MepoB k 3-7 rogam. B

OoJjiee crapiieM BO3pacTe MPOUCXOIUT 0OpaTHOE pa3BUTHE aJICHOUIOB, a K 16-20
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rojaM oTMe4vaeTcsl ux rnoyiHas arpodus. Tem He MeHee, aJleHOU IbI BCTPEUAIOTCS U
y B3pOCHBIX NanueHToB. YacTora BcTpedaeMoCTH THUNEPTPOPUU aICHOUIOB Y
B3pOCJIBIX Bapbupyer oT 2,5 10 18,8% [6].

Hapymenuss GyHKIMOHUPOBaHUSI BEPXHUX JBIXaTEIbHBIX MyTEH SBISIOTCS
OJTHUM U3 JTHOJOTrMYEeCKUX (PakTopoB GOPMUPOBAHUS M MPOrPECCHUPOBAHUS
nuctanbHOM OKkkito3uu. B 2015 romy Elmomani u coaBTOpbl yCTaHOBUIIM, YTO
cpeau aetelt 8-11 neT, B aHaMHE3€ KOTOPBIX ObLIO HATUYUE POTOBOTO TUTIA JIBIXaHUS
B TCUCHHE HE MeHee 6 MmecsieB, Il ckeneTHbIi Kinacc ObUT BhIsIBIICH B 78% cllydaceB
[106]. B xmuHUKE POTOBOE JIBIXaHUE YACTO BCTPEUYAETCS y NALMEHTOB C YACTUYHOU
WM TIOJTHOM 0OCTpYKIMEN BEPXHUX JABIXATEIbHBIX MyTEH, a MPU OCMOTPE MOJIOCTH
pTa BBIABISIOTCS pa3iMyHble HapyIICHUS TpHKyca W 3a0ojieBaHUS TKaHEH
MapOJIOHTA.

OAHUM U3 ATUOJOTUYECKHX (DAKTOPOB pa3BUTHUS POTOBOrO THUMA JBIXAHMS
ABIIAETCA TUIeprUiazusa ¢apuHreanbHol numdonnnon tkanu. Tak, B 2017 romy
Iwasaki ¥ COaBTOpPBI YCTAaHOBWJIM, YTO MPU JUCTOOKKIIO3UHM THUIEPTPOdUs
aJIcHOMIOB U runepTpodus HEOHBIX MUHJAINH IUATHOCTUPYIOTCSA Y TAIMEHTOB B
15,2% u 22,6% cnydasix COOTBETCTBEHHO. [Ipy 3TOM cTenenb 00CTPYKIIMU MOTOCTH
HOCA U TUINEPTPpOUN MUHJIAIUH KOPPEIUpOBalia CO CTENEHBIO CYKEHUSI BEpXHE
yemtoctu [173].

[Tomy4yeHHbIE TAHHBIE COTJACYIOTCS C TeopHel (YHKIHMOHATBLHOW MaTpHUIIbI
(Moss, 1969), koTopas yTBEpkKAa€T, UTO POCT KOCTHBIX CTPYKTYP OCYILECTBIISAECTCS
NOJl KOHTPOJEM U B COOTBETCTBHEM C (DYHKIIMOHUPOBAHUEM MYCKYJIATYyphI
YeII0CTHO-JIHIEBOM oOaact [146]. MccneqoBanne Moss 0OBSICHSET M IOKa3bIBaET,
4YTO  TapMOHUYHOE pa3BUTHE 3yOOYEIIOCTHOrO ammapara BO3MOXHO TMpH
NOJJIEPKAHUM B TEUECHHE HE MEHee 4-8 4acoB MUOJAMHAMHUHMYECKOTO PaBHOBECHS
CpeIy BHYTPUPOTOBBIX CTPYKTYp, @ UMEHHO: SI3bIK JOJKEH IJIOTHO NMPWJIETaTh K
HEOY, TyObI OBITh COMKHYTBIMU, 3yObl HAXOJIUTHCS B KOHTAKTE WM B MOJO0KEHHUH
OM3KOMYy K 3TOMY [21].

YCTaHOBIIEHO, YTO TPU JUCTOOKKIKO3UM JIHArHOCTUPYETCS  HU3KOE

IIOJIOKCHHUE A3bIKAa H HO)I’BSIBBI‘IHOfI KOCTH, YTO CHOCO6CTByeT q)OpMI/IpOBaHI/II-O
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PETPOIOJIOKEHUSI HIDKHEH YENIOCTH M TOCIEAYIOLEro €€ 3aKperuieHUs B 3TOM
nosioxkenuu [174]. Ecnu Gonblnas 4acTh POTOTJIIOTOYHOTO MPOCTPAHCTBA 3aHsITa
runepTpoprupoBaHHBIMU MUHAAJIMHAMU, Ha0OII01aeTcs Oosiee nepeIHee MoJI0KEeHHEe
S3bIKA, YTO IPUBOIAUT K MIPOTPY3UH BEPXHUX U HUIKHUX PE3LIOB U CYKCHHUIO 3yOHBIX
psanoB [70]. Diouf u coat. (2015) B cBOMX HCClIEIOBAaHUSAX YCTAaHOBUJIH, YTO Y
MAlMCHTOB ¢ HU3KUM TIOJIOKCHUEM SI3bIKa U OOCTPYKIIMEH BEPXHHUX JbIXaTEIbHBIX
nyTell oOTMeuaeTcs Cy)KeHue BepxHero 3yoHoro psga [123]. Ilpumenenue
a/ICHOTOH3WJUIOTOMHUH y TAaKUX MAIMEHTOB MO3BOJISIET YBETUYUTH TPAHCBEP3ATbHBIH
pasmep 3yOHBIX PsIIOB, UTO TAKXKE OMUCAaHO B MccnenoBanun Caixeta u coant. (2014)
[96].

Ha ¢one nH(EKIMOHHBIX W BOCHAIUTENBHBIX MPOIIECCOB YBEIWYEHHBIE B
pasMepe aJeHOUJIbI OJIOKUPYIOT BEPXHUE JIbIXaTEJIbHBIE IMYTH U CIIOCOOCTBYIOT
Pa3BUTHIO 3yO0O0albBEONSIPHBIX, CKEIETANbHBIX M MATKOTKAHHBIX H3MEHEHUMN
qyemrocTHO-nIeBor obnactu. B 1872 roay wuccnemoBarenem C.M. Tomes Obl1
BIIEPBBIC TMPEMIOKEH TEPMHUH «aJCHOUTHOE JIMIIO», BKIIOYAIOUIUN TUIIUYHBIC
neHTodaruanbHble MPU3HAKN, KOTOPbIE BCTPEYAIOTCS TPU POTOBOM THUIIE JBIXaHUS,
a MMEHHO: OTCYTCTBME KOHTaKTa TIy0, Cy)XeHHE BEpXHEH YeNIOCTH, PEeTPy3us
HUOKHUX PE3L0B, MPOTPY3HUsl BEPXHUX PE3IOB, HAIWYHME IIEIU MO CaruTTaid |
BEPTHUKAJHU, YBEJIMUECHUE BBICOTHI HIDKHEW TPETH JUIA, YBEIMUYEHHUE TOHUAIBHOTO
yrIiia, 3a/lHee MOJ0KEeHUEe HIbKHEN democTu [60]. CeronHs Bpauun BO BCEM MHpE
OPUMEHSIOT 3TOT TEPMUH [JIsl ONUCAHUSA MpPoOJieM, MOMAJAIIUX TOA JTH
MIPU3HAKHU.

Behlfelt u coart. (1990) cBsizasin 3y0oanbBEONSIPHBIE W CKeEJIETadbHbIC
U3MEHEHHUsI, MPOUCXOAsIIue Ha (POHE POTOBOrO THUMA JIBIXaHMS, C HAPYIICHHEM
MBIIIIEYHOTO OanaHca, QopMUpyOIIUMCS Ha (oHe OOCTPYKIIMH BEPXHUX
JBIXaTeNbHBIX MyTel. [Ipy poTOBOM THIIE JbIXaHUS OTMEYAETCS] CMEIICHHE SI3bIKa
K33 U KHHU3Yy, B pe3yibTare 4yero (opmupyercsi Tiybokoe rotuiyeckoe HEOO.
['uneproHyc MEYHBIX MBI BEAET K CYXEHUI0O U (HOpMUPOBAHUIO V-00pa3HOii
BEPXHEH YeNIOCTH 3a CYET TOr0, YTO JIaBJIIEHHE B 00JIACTH IIPEMOJISIPOB U MOJISIPOB

Oosble, 4eM B 00JaCTH KIIBIKOB. B CBOIO ouepe/ib OTCYTCTBUE JIaBJICHUSI BEpXHEH
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ryObl Ha TEPEJHIO TPyIIy 3yO00B MNPUBOAUT K (POPMHUPOBAHUIO TPOTPY3HUH
BEPXHUX PE3LOB U MEPETHEMY MOJI0KEHUIO BEPXHEHN uentocTu [93].

Ha ¢one poroBoro tumna ApIXaHUsS HAPYIIAETCS POCT W PA3BUTHE HIDKHEU
YeOCTU ¢ GOpMUPOBAHUEM €€ 3aHETO TMOJOXKEHHS, YTO CBSI3aHO C HAPYIICHHEM
HOYHOM CEKpelunu TOpMOHa pocTa, comarorponuHa [161]. CormacHo naHHBIM
Visnapuu (2001), MBIIIETOK HUYKHEHW YEIFOCTH SIBISECTCS MUILICHBIO BO3JCHCTBUS U
MECTOM CHHTE3a TOPMOHAJIBHBIX (PAKTOPOB, O YEM CBHJICTEIILCTBYET DKCIIPECCHUS
penenTopoB HHCyIMHONoM00HoTO (pakTopa pocra I [116].

In vivo OBUIO YCTaHOBJIEHO, YTO XOHIPOILUTHI MHBIIICIKOBOTO XpsiIia
OTBEYAIOT Ha BO3JEHCTBUE COMATOTPONMHMHA TOBBIIMICHHON Mpoiauduparue,
CHMHTE30M IPOTEOrJIMKaHa U akTUBHOW MuHepanuzanueit [122]. Kak cienctsue, Ha
dboHe nedurmTa COMaTOTPOIMHA HAOII0IA€TCSl YMEHBIIICHUE 3a/THEH BBICOTHI JIMIIA
[99]. B uccnenoBanusix 2011 u 2012 roga Mattar u coaBTOpbI YCTaHOBHJIH, YTO Y
JeTel B Bo3pacte 3-6 JIeT MOocjie BOCCTAaHOBJIEHUS HOCOBOT'O JILIXaHUS TTOCPEICTBOM
MPOBEACHUS aJCHOTOH3WIJIOTOMUU HAOJIOAAETCS 3HAYMTENIbHAS HOPMaJIM3aIlUs
HaIpaBJICHUs POCTa U MHKJIMHAIIMY HIDKHEH YEJIFOCTH, YBEIIMUCHHUE 38 THEH BHICOTHI
auna 4depe3 28 MecsleB Tociie onepanud. TeM He MeHee, 3yOHbIE pSAIbl U
OKKJIFO3MOHHBIC B3aUMOOTHOIICHHUS HE MPETEPIICIIN BBIPAXKEHHBIX U3MEHEHUH [83,
192].

PoroBoii THN JbIXaHHWS TaKXe MPUBOAUT K PA3BUTHIO TOCTYPAJTbHBIX
HApYIICHUH, B YaCTHOCTH K (POPMHPOBAHUIO BHIHYKJICHHOTO HAKJIOHA TOJIOBBI
KIepeIn C 1eIbI0 yBEIWYEHUS TPOCBETAa BEPXHHUX JIBIXATEIbHBIX MyTEH,
3a0JIOKMPOBAHHBIX 33 THUM TTOJIOKEHHEM HIDKHEH uentoct. Ha ¢poHe HapymeHHoro
JbIXaHWsl HAOJIOJaeTCs KOMIIGHCATOPHOE cMelieHne | miedHOro Tmo3BOHKA,
dbopMupOBaHUE MATOJIOTUUECKOTO N3rHba B IMICHHOM OT/Ielie TT03BOHOUHHUKA [21].

[IpUBBIYHBIN HAKJIOH TOJIOBBI B TEUCHHUE JIUTEIBHOIO BPEMEHHM CO3HAET
OOJIBIITYI0 HArpy3Ky Ha MBIl BEPXHEM YacTH CHUHBI M IIIEM U BBHI3BIBACT
WCKPUBJICHUE U CMEIIICHUE IEHHBIX U IPY/IHBIX IO3BOHKOB, U3MEHEHHUE TTOJT0KESHUS
i€, YTO, B CBOIO OUepe/lb, BIUSACT Ha Oeipa, KOJICHH U CTYIHU. Tak, Mpu pOTOBOM

TUIIC AbIXaHUA Ha6JI}O)IaIOTCSI IICMHBIA M TOSICHUYHBIN JIOPAO3bI, AHTCIIYJIbLCUA
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IJI€Y, CMEIICHHE JIOMATOK K3aaM, CMEIICHWE Ta3a KIEepeau, OMyIICHUE
noabs3bI4HON kKoctH [ 157]. HapymeHnus onopHO-ABUTaTEIbHON CUCTEMBI SBIISIOTCS
OJTHUM M3 OTUOJIOTMYECKUX (AKTOPOB pPa3BUTHUS TMATOJOTMU  BUCOYHO-
HIKHeuenocTHoro cyctara (BHUC) [94].

CHI)KEHME  COKpPaTUTEIbHOM  aKTUBHOCTM  MYCKYJaTypbl  BEPXHHUX
JIBIXaTENBHBIX MyTeH Ha ()OHE POTOBOTO JBIXAHUS MOXKET MPUBECTH K MOBBIIIEHUIO
UX DJJIACTUYHOCTH, 4YTO MPOSBILAETCS B BHJE Xpama. Bo BpeMs cHa TOHYC
MYCKYJIaTypbl YMEHBIIIAETCS U, KaK CIEACTBUE, YBEIIMUUBAETCS COMPOTUBISAEMOCTD
BEpXHUX JbIxaTelabHbIX myTed [101]. DTO He Oka3bIBa€T 3aMETHOrO BIWSHMS Ha
JIBIXaHUE aHATOMHUYECKHU U (PYHKIIMOHATBHO 370pOBBIX Jtojiei. C Ipyroil CTOPOHBI,
CHIDKEHHE MBIIIEYHOTO TOHYCA MPHU TUNEPTPOUN MHUHIAIUH MOXKET MPHUBECTH K
OOCTPYKIIMM BEPXHUX JbIXaTENbHBIX MyT€H M B KOHEYHOM CUETE€ K PA3BUTHUIO
00CTPYKTHUBHOT'O alTHO? BO BPEMsI CHA.

[Inoxas okcureHauusi opraHu3ma Ipu pOTOBOM THUIIE€ JIBIXaHUU MPUBOJIUT K
KOIHUTHUBHBIM HapyLIECHUSM, B TOM YHCJIE pACCEMBAMBAHNIO BHUMAHHUSI, CHUKEHUIO
NaMsITH, BOCIPUSATHS U CEHCOMOTOPHOM MHTerpauuu. HepoctaTok kKuciaopona B
OpraHu3Me Tak)Ke OCNa0JIsieT UMMYHHYIO CUCTEMY, YTO MOBBIIIAET PUCK PA3BUTHS
nH(}EeKIMOHHBIX 3a00neBanmii [§].

3y00anbBeosipHbIe U CKEJIEeTabHbIE U3MEHEHUS, HaOmoAaronmecs Ha oxe
POTOBOrO THUIIA BIXaHUS, BIMSIOT HA NICUXOJOIMYECKOE cocTosiHuE nereil. Tak, B
uccienoBanuu 2020 roga Tristdo U cOaBTOPHI YCTAHOBUIIM BBICOKYIO B3aUMOCBSI3b
MeXAy 3HaueHueM overjet (> 4 mm, > 6 mm, > 9 mm), rIyOKHUM pPE3LOBBIM
NEPEKPHITUEM, HAJTUYMEM JIUACTEMbl W/WIIA MHOXKECTBEHHBIX TPEM, OTCYTCTBHEM
3y0O0B B MEpeIHEM OT/IeNie ¢ OyJUTMHTOM, TICUXOJIOTUUYECKON TpaBiien nereit [124].

[Io maHHBIM paHee MPOBEAECHHOIO HaMHM ucciefoBaHusa cpenu 50 meteit C
JUCTaJbHBIM TIPUKYCOM B Bo3pacTte 9,5+1,5 ner cpeaHuil ypoBEHb CTEHOBOTO
nokaszatess 1o Imkaje siBHOW netckoit TpeBoxkHOCTH (The Children’s Form of
Manifest Anxiety Scale, CMAS) coctaBun 7,254+2,33, 4T0o yka3pIBaeT Ha HAJTUIUE
HECKOJIbKO TIOBBIIIEHHOM TPEBOKHOCTH Yy HUCCIEAYEMOM TpYyIIbl  JETEH.

CnenoBarenbHo, HapyuieHue (OPMHUPOBAHUSA UETIOCTHO-TUIIEBOM 00JacTH B



24

CaruTTAIHPHOM TUIOCKOCTH BIMAET HAa OCTETUYECKOE BOCIpHUATHE peOeHKa
CBEpPCTHUKAMHM, YTO OTPAXKAETCA HA €ro TICUXOJOTMYECKOM COCTOsITHUM [28].
Hanuuue mienw mo carutranu, BBIpAXXEHHAs MPOTPY3Usl PE3IOB, 3HAYUTEIHHOE
Cy)KCHHE 3yOHOrO psijia BEPXHEM M HWKHEW 4YEIIOCTH COIMPOBOXKIAIOTCS
dbopMUpOBaHUEM TIOBBIIICHHOW TPEBOXKHOCTH Yy PACTYIIMX TMAaIMEHTOB, YTO
OTPa)KaeTCsd Ha YPOBHE COLMAIBHOW M TICUXOJOTMYECKOW aJanTaiuud JEeTEH B
JIeTcKoM obOrecTse [45].

Takum 00pa3oM, TATOJIOTUSI BEPXHHUX JIBIXATEIBHBIX IMyTEH CIIOCOOCTBYET HE
TOJIKO Pa3BUTHIO HAPYIICHWH HAa YPOBHE YEIIOCTHO-JUIIEBOM 001acTH, HO U
OKa3bIBaCT BJIUSHHUE HAa CHUCTEMHOE U TICUXOJIOTHYECKOE 3JI0POBBE B IIEJIOM,
OCOOCHHO Yy TOJIPOCTKOB, OCTPO HYXKIAIOIIUXCS B COIMAIbHONW HICHTUYHOCTH
cOo00IIIECTBA.

CymiecTByIOT OOBEKTHBHBIE AHATOMHUYECKHE XapaKTEPUCTUKH, KOTOPBIC
CBUJICTEIILCTBYIOT O HAJWYMHU 3aTPYyJHEHHOIO HOCOBOrO jAbixaHus. Hapyiienue
MIPOXOAUMOCTH BEPXHHUX JBIXaTCIbHBIX IMMyTEH TAaK)KE MOXKHO JIMATHOCTUPOBATH IO
JAHHBIM KOMIBIOTEpHON Tomorpaduu. OaHAKO HaA CETOAHSANIHUN JICHb HE
CYIIECTBYET YETKOI'O MPOTOKOJIA OIIEHKH COCTOSIHUS BEPXHUX JIBIXaTEIbHBIX My TEH
no gaHHeM KJIKT [139]. [ToaTOMy OCHOBHOM 11€JIbIO HAIIETO UCCIIEOBAHUS OBLIO
pa3paboTaTh HOBYKO METOJIUKY OIICHKH COCTOSHUS BEPXHUX JBIXaTEIbHBIX MyTeH

o ganueiM KJIKT.

1.3. Posab TpéxmMepHOro nedajoMeTpuuecKoro aHajau3a npu nNpoBeaeHun
JAUATHOCTUYECKOT0 00C/1eJ0BAHNS MANUEHTOB € IMCTOOKKIIO3Uel

[TaTomorust BepXHUX [bIXaTENbHBIX IMyTeH BIMSIET Ha POCT U Pa3BUTHUE
YEJIFOCTHO-IMIIEBON 00JaCTH Ha CKEJIETaJIbHOM U 3y00alIbBEOISIPHOM YPOBHSAX, UTO
oTpakaeTcsi Ha  IeQaJoOMETpUUYEeCKMX  mapameTpax. AHaiu3  OOKOBOM
tenepenrenorpammel (TPI') 6b11 Biepsoie npensoxen Broadbent B 1931 roay [80].

[TozmHee ObLTM BBEACHBI JOMOIHUTEIBHBIE METO/IBI 11e(haTOMETPUUECKOTO aHAIN3a
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TPI' B O0KOBOI MPOEKIIMU MO JAaHHBIM PA3IMYHBIX aBTOPOB, KAXKIBIH U3 KOTOPHIX
UMeJ KaK CBOU MPEUMYIIECTBA, TaK U HEIOCTATKH.

B oreuectBennoit opromonTuu ananu3 TPI'  sBuserca Haubolee
WH(OPMATUBHBIM METOJOM JMArHOCTHKUA U TUIAHUPOBAHUSA OPTOJOHTHYECKOTO
Jie4eHUsI 3yOOUETIOCTHBIX AHOMAJUH, U PsAJl aBTOPOB BHECIIU CBOM BKJIA]] B CO3/IaHHE
u pa3paboTky 3toro meroaa [50]. B omenke npaBuibHOrO (yHKIHOHAIBHOTO H
acTeTHYecKkoro pesyiaprata mo TPIT B OOKOBOW MpOEKIHMH OPTOJOHTHUECKOTO
JICYEHUSI UTPAET POJIb KAUECTBEHHOE €€ BBIINOJIHEHNE C AaHAIM30M UHAUBUTyaIbHON
OLICHKHU pa3MepoB, (HOPMBI, MOJIOKEHUS YETIOCTEH U COOTHOUIECHUHN 3yOHBIX PSIOB,
XapaKTEepPHBIX JJIs JIMIl TOM WJIM MHOW pacOBOM M HAIIMOHAJIBHON MPUHAJICKHOCTH
[52, 31]. Pan aBtopoB, Takux kak Koceipea T.D. (1996), ®anee P.A. (2009)
MPEIJIOKUITA CBOM METO/bI OLIEHKH TAPMOHUU PA3BUTHSI 3yOOUETIOCTHON CUCTEMBI
¥ TIPOTHO3MPOBAHUS PE3YJIbTATOB OPTOJOHTHYECKOTrO JieyeHUs: o nanubiM TPI B
6okoBoI mpoekiuu [18, 49].

Cratbs ['oroneBoii A.B. u coapt. (2014) npoaeMoHCTpUpOBaia, YTO aHAIN3
TEJEPEHTIEHOTPaMM [0 METOAMKE pacyé€Ta TOJIBKO OJHOTO aBTOpAa HE BCETIa
aBisgeTcs WHPOPMATUBHBIM, TaK Kak He JaéT TMOJHOTO TMpEJCTaBICHUS O
KJIMHUYECKON KapTUHE 3yOOYEITIOCTHON aHOMaluH, MO3TOMY KpaiHe BaXHO
UCIIOb30BaTh  KOMIUIEKCHBIMI ~ METOJ  HCCIEIOBAaHUS  TEJIEPEHTIEHOIPAMM,
coYeTarouuii B cede MpenMyIecTBa pa3IuyHbIX METO10B aHanu3a [10].

besycnoBHo, niedanomerpuueckuii ananus 2D peHTTeHOI0rnuecKoro CHUMKa
UMEET Psijl HEJIOCTATKOB: HAIMYUE MCKAKEHU 3a CYET HEMPABUIIBHON OpUEHTAIIMU
roJOBBl TMalMeHTa B Iedanocrare, HAJOKEHUE AaHATOMUYECKUX CTPYKTYD,
MOSIBJICHHE JBOWHOIO KOHTYpPA, YBEIMYEHHUE PEabHOro pazmepa oObekta [189].
Bce atu dakropbl CylIeCTBEHHO CHHMKAIOT KadyeCTBO OLEHKH 3yOO0YeIFOCTHOTO
anmapara TnanueHTa, OOYyCIaBIMBAIOT TIOTPEIIHOCTH Ha JTafne MNepBUYHOU
JTUAarHOCTUKH, YTO OTPa)KaeTcs Ha IJIaHE OPTOAOHTUYECKOTO JICUEHHUS.

CoBpeMeHHBIM METOAIOM Iie(haJOMETPUUYECKOro aHaiuza sBisercs 3D-
nedanomerpus, KoTopas Obu1a penoxkena B 1995 rony Jacobson u Gereb. Baxuo

OTMCTHUTDB, YTO 061112151 J03a O6quCHI/I$I Ipu KOHYCHO-quCBOﬁ KOMHBIOTCpHOﬁ
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tomorpadpuu cocrabisger 80-90 Mk3B, U4TO KBHUBAJIEHTHO CYMMAapHOHM JIy4eBOM
Harpy3ke Mpu opTonanToMorpaduu U TejaepeHTreHorpaduu B mpsiMoit 1 OOKOBOIA
npoeKusx [22].

KJIKT mo3BossgeT npoBOAUTh U3MEPEHUS B TPEX MIIOCKOCTAX: CATUTTAIbHOM,
aKCUAJbHOW M KOPOHAJIbHOM, UTO 3HAYUTEIBbHO MOBBIIIAET TOYHOCTH TPOBOJUMOTO
aHamuza [121]. YeM ToOuHEe BBINOJHEHBI HSTalbl JIUATHOCTUKU JIO0 Hayaja
OpPTOJOHTHUYECKOT'O JICUCHHS, TEM CTaOWIbHEE TOYyUYEeHHAs] OKKIIFO3USI U MEHBIIIE
puck pazButus penuauBa. Kpome toro, npuMmeHeHue mU(PPOBBIX TEXHOJOTHH 3a
CYET  BBICOKOM  TOYHOCTH  IUIAHUPOBAHUS MO3BOJISIET ~ COKPATUTh
MPOAOJKUTEILHOCTh OPTOAOHTUYECKOT0 JICUEHHS, YTO HEMAJIOBAXXHO MIPU JICUCHU U
JTUCTAIBHOTO MpuKyca [53].

Tak, corimacHo pe3yJibTaTaM HalIUX MCCIEAOBAHUM OBLTO YCTAHOBJIEHO, YTO
OPTOJIOHTUYECKOE JICUCHUE MAIMEHTOB C JUCTAJIbHBIM MPUKYCOM Ha HECHhEMHOM
TEXHHUKE COMPOBOXKIACTCS YXYAIICHUEM IMOKa3aTeJIed TMIMEeHbI MOJIOCTU pTa, YTO
MOBBIIIAET PUCK PA3BUTHUS KAPUO3HOI'O MOPAXKEHUSI TBEPABIX TKaHEH 3yOoB [4, 44].
Kpome Toro, Ha sramax jedeHHUs TNAIMEHTOB Ha OPEKET-CUCTEME BBISBIISIOTCS
u3MeHeHuss MukKpoobmonorndeckux [33, 191] u amnepromoruueckux [41]
nokasareyiel pOTOBOM KUIKOCTH, YTO CIOCOOCTBYET (OPMHUPOBAHUIO HE TOJBKO
KapUO3HBIX OPAXKECHUH, HO U 3a0oneBannii mapogonTa [25]. CnemxoBaTenbHO, IS
JIOCTHKEHUSI BBICOKOW 3(P(HEKTUBHOCTH OPTOAOHTHYECKOT'O JICUCHUSI TUCTATHHOTO
NpUKyCca B MHUHUMAJIBHBIE CPOKHM HEOOXOAMMO TPOBOJWTH WHIUBHUIYAIBHYIO
OLIEHKY CKeJIeTaIbHBIX M 3y0oanabBeossipHbIX napameTpoB no gaHHbM KIJIKT c
1EJIbI0 MPOrHO3UPOBAHMSI KOHEUHOT'O PE3yJIbTaTa U IOCTHKEHUS €r0 CTA0UIbHOCTH
B peTeHImoHHOM niepuoze [20].

3y00UentoCTHbIE aHOMAIMKM B CAarUTTAJIBHOM IMJIOCKOCTH COMPOBOXKIAIOTCS
3HAYUTEIBHBIMU  MOp(]oJOoruYecKkuMy, (QPYHKIIMOHAIBHBIMH U ACTETUYECKUMU
Hapymenusmu [165]. Tak, cormacHo Proffit W.R. (2000) aBe TpeTn mamuieHTOB C
anHomanueit mpukyca II kmacca 1 monmknacca MMEHOT 3HAYMTENBHBIE CKEJIETHBIE
HecootBeTcTBUs [170]. CrnemoBaTenbHO, IPU BHIMIOJHEHUH 11e()aTOMETPUUECKOTO

aHaJin3da BaXHO OLCHHUBATHh B3aMMOOTHOHIICHUC YeIIOCTE B CaruTTajlbHOMN
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MJIOCKOCTH.

AHaJIU3 TOJOXKEHUSI YETIOCTEH B CaruTTaJbHOM IJIOCKOCTH OBLT BIEPBBIC
npemioxken Wylie B 1947 roay [205]. HaubGomee wyacTto UCHOIB3YEMBIMH
napaMeTpaMM i1 OLUEHKH TOJIOKEHUSI YEIIOCTEH B CArMTTaJlbHOW IUIOCKOCTHU
spisitores yron ANB [176], uuciio Wits [126], Beta yromn, npemioxennsiii Baik u
Ververidou B 2004 rony [75]. B 2018 rogy Qamaruddin u coaBTOpBI yCTaHOBUIIH,
YTO JAHHBIE MApAMETPhl UMEIOT BBICOKYIO KOPPEIALIMI0O CO CKEJIIETHBIM KJIACCOM
naruenTa [90].

Opmnako Bce mapaMeTphl HE SBISIIOTCS aOCOTIOTHO JOCTOBEPHBIMH, TOATOMY
WHOT/Ia HEOOXOIWMO TIPOBOAHWTH HM3MEPEHHUS HECKOJIbKUX JaHHBIX, KOTOPHIE
B3aUMOJIOTIOJIHSIOT JAPYT Apyra. 3HaueHue yria ANB 3aBUCUT OT MOJOKEHUS TOUKHU
nasion, poTaluy HIDKHEH YeIOCTH, WHKJIMHAIMA BEPXHEH YeIIOCTH W HaKJIOHA
mockocT SN. C BO3pacToOM MPOUCXOAUT MEPEIHE-BEPXHEE MEPEMENICHUE TOUKHU
nasion Ha 1 MM B ToJ, clefoBaTeNbHO, 3HaueHue yria ANB Oyner paznuyarses B
pa3HBIX BO3pacTHBIX nepuonax [114]. YcraHoBieHO, YTO CMEIICHUE TOYKHA nasion
KIEpear Ha 5 MM MO TOPU30HTAIN COMPOBOXKIAETCA YMEHBIIICHUEM 3HAUEHUS yTJia
ANB Ha 2,5°. B cBoto ouepenp, cMelieHre Touku Nasion BBEpX Ha 5 MM MPUBOIUT
K yMeHblenuto yria ANB Ha 0,5°, a cMenieHrue 1aHHOM TOUKK BHU3 HA 5 MM BEJIET
K yBenuuenuto yria ANB Ha 1° [130]. Crenenp TsSKeCTH aHOMaJIMK BTOPOro Kijiacca
TaKxke onpeaensercs 3HauenueM yria SNB [181].

Ha yucno Wits oka3bIBaeT BIUSHUE OPUCHTAIUS OKKITFO3MOHHOM TIOCKOCTH,
MOJIOXKEHUE KOTOPOH TPYJIHO BOCIPOH3BOJAMMO, OCOOCHHO B TIEPHOJI CMEHHOTO
MpUKyca, MPU YaCTUUYHOM OTCYTCTBUM 3yOOB, OTKPBITOM IPUKYCE, CKEJIETHOMN
aCUMMETPHH, a TaK¥Ke NpU HaIuuuu riryookoit kpusoii lllnee. U3menenue Hakinona
OKKJIFO3MOHHOM TIOCKOCTH Ha 5° BeJIET K M3MEHEHHIO 3HaYeHus uncia Wits Ha 3-6
MM, [IPY ITOM MOJOKEHHUE YETIOCTEN B CATUTTATIBHOM MJIOCKOCTH MOXKET OCTABATHCS
Heu3MeHHbIM [114].

N3mepenust yrina Beta OCHOBBIBAIOTCS Ha HCMHOJb30BAHUU CEPEIUHBI
MBIIIEJIKa HUKHEH YETI0CTH, YTO MHOT/A IJI0X0 BU3YaTU3UPYETCsi Ha CHUMKE. Tem

HC MCHCC, 3BHAYCHUC NAHHOT' O IIapaMCTpa HC 3aBUCHUT OT I/IBMCHCHHﬁ, MPOUCXOAAIINX
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B OCHOBAHUM 4epena U potauuu yentocteit [84]. Yron Beta MoXHO MpUMEHSTH J1J1d
NPOBEJICHUS CPABHUTENHHO IIe(aTOMETPUUYECOr0 aHalu3a, TaK Kak JaHHBIH
napamMeTp OTpakaeT HCTUHHBIE HM3MEHEHUS CaruTTalbHBIX B3aMMOOTHOIICHUM
YeINIIOCTEeH, CBSI3aHHBIX C POCTOM WJIM OPTOJOHTHYECKUM U OPTOTHATUYECKHUM
aedenueM [75]. Jlo cux mop mpoJoiiKalOTCs TMOMCKH HOBBIX Ie(aTIoOMETPUUYECKUX
napameTpoB, KOTOPbIE HE OYAYT MOJABEP>KEHBI BEIPAXKEHHOMY BIUSHUIO CO CTOPOHBI
BEPTUKAJIBHBIX U3MEPEHUHN U KOTOpbIe OyAyT OCHOBaHBI Ha OOJIE€ TOUHBIX U JIETKO
BOCIIPOM3BOJIUMBIX CTPYKTYpax.

Cpean HOBOBBEACHHBIX 3a TOCHEAHEE IecATUIeTHE IedaToMEeTPUIECKUX
MapaMeTPOB B CArUTTAIBHOM MIIOCKOCTH BRLACHAIOT Yen-yron [151] u W-yron [76],
3HAUYEHUA KOTOPBIX CTAOWJIBHBI, TaK KaK B KaueCTBE OCHOBHBIX OPHUEHTUPOB
ucnonb3ytores Sella, M-touka u G-touka. B 2017 rogy Kapadia u coaBTopsl
YCTaHOBUJIM BBICOKYIO KOppessinuto 3HaueHnii W-yria, Yen-yria, ANB, Beta yria
u uncia Wits [85].

[MpeumymectBo Yen- u W-yrioB 3akiro4yaeTcss B TOM, 4YTO TMPU HX
OTpe/IeTICHUH B KAYECTBE OPUEHTUPOB HE UCTIONB3YIOTCS TPYIHO BU3YaIU3UPYEMbIE
TOYKH A U B, OKKITI03MOHHAs TUIOCKOCTH (MCIoNib3yeMast JiJisl paccuera yncia Wits)
U cepe/liHa MBIIIETKa HIDKHEW YentocTH (KMcronb3yemas i paccuera yria Beta)
[130].

W-yron nmnpumeHsieTcs I OUEHKH  MEXYENIOCTHBIX  CKEJETHBIX
HECOOTBETCTBUI B CAaruTTalbHOM MIIOCKOCTH. Poranmmu u pocT denmiocTei B
BEPTUKAJIBHOM MJIOCKOCTH HE BIMAIOT Ha 3HAYEHHE JTAHHOTO MapaMmeTpa 3a CUET
COOTBETCTBYIOIIET0 MOBOpOTa MmiockocT S-G. CnemoBatenbHo, usmepenue W-
yTiia 0COOCHHO aKTyaJIbHO JIJISl MAIlIMEHTOB B IEPUOJ] POCTA U NMPU HATUYUHU POTALINH
yentocted [60]. OqHako Ba)KHO OTMETUTh, YTO W-yrosl 1 Y en-yroj He O3BOJISIOT
OIICHUTH TIPOTHATHIO WM peTporHatuto uemtocteit [136]. Takum obGpaszom, HeT
CAMHBIX CTAaHAAPTOB JUIsl OLEHKU 1e(aTOMETPUUCKUX MapaMeTpoB IpHU
JUCTOOKKJIIO3MM Yy PacTyLIMX M B3pOCHbIX ManueHToB. llpu mnpoBeaeHun
e arToOMeTpUYECKOro aHajin3a B OOJBIIMHCTBE CIydyaeB HEOOXOIHUMO OlLEHUBATH

HCCKOJIBKO IIapaMCTPOB KaK VYIJIOBBIX, TaK H HHHCﬁHBIX, JJIs1  BBIABIICHUA
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ATUOJIOTUYECKHUX (PAKTOPOB M NMTOCTAHOBKY JUArHO3a MO JaHHBIM Ie(haIOMETPHH.

Anomanus Il kmacca siBIsieTCst pe3yJIbTaTOM MHOTOYUCIICHHBIX KOMOMHAITUI
MOp(QOJIOTHYECKMX U (DYHKIHUOHAIBHBIX  HAPYIICHHWH,  CKEJIETHBIX M
3y0o0anbBeosipHbIX u3MeHeHud. B uccnenoBanuu 2020 rona Zheng 1 coaBTOpPHI
YCTAaHOBWUJIM, YTO MPU TATOJIOTUU BEPXHHUX JAbIXaTEIbHBIX IyTEeH OTMEYaeTCs
yMeHbllieHne 3HaueHnit yriaoB SNA u SNB, uTo CBUIETEIbCTBYET O PETPOTHATHUHU
W/WTW W3MEHEHWM WHKIWHAIMK BepXHeW M HikHed uemtocteit. [lpu 3Tom
OTMEYAETCsl YBEIMYCHUE TOHUAJIBHOI'O yTJIa W TEPEIHEH BBICOTHI JIHMIA, YTO
MOATBEPXKAACT TEHJCHIMIO K BEPTUKAIBHOMY THIY pOCTa MPU HAIUYUH Y
MAIMEHTOB POTOBOI'O TUTIA IbIXaHUs. [Ipy maToNOruu BEpXHUX IBIXaTEIbHBIX MMy TEH
Tak)Ke BBISABIIACTCS yBenndeHue yria ANB, uTo B CBOIO ouepesib CBHUACTEIBCTBYET
0 (opmupoBanuu nuctanbHoi okkiIo3uu [109].

Uribe u coaBt. (2014) nposenu nedanomerpuueckuii anaimm3 309 60KOBBIX
TeJEepeHTIeHOrpaMM TanueHToB ¢ Il KiaccoM W BBISBHMJIIM CEMb OCHOBHBIX
KOMITOHEHTOB, oOOBsicHsomuX 81% Bapuanuii naHHoW matojgoruu. IIpumepHo
MOJIOBMHA JTHX Bapualui Oblla CBA3aHA C BEPTUKAILHOM poOTalvel HIDKHEH
yemoctu (25%), nonoxxkenueM pes3noB (15%) u pasmMepoMm BETBU M Tela HIDKHEH
yemoct  (12%). Kpome Toro, Obuid BbIJENIEHBI TMSATH OTACIBHBIX TPy,
NPEACTABISAIOMMNX IMUPOKUK auamna3on ¢enorunoB Il kmacca [165]. Takum
00pa3oM, U3MEHEHUE MOJIOKEHUSI OCHOBHBIX CKEJIETHBIX CTPYKTYP COMPOBOXKIACTCS
U3MEHEHHEM BCEro YEIFOCTHO-TUIIEBOTO KOMILJIEKCA B 1IEJIOM.

B HexoTopeIX wucciemoBaHusX y mnanueHToB ¢ Il kjmaccoM mepBbIM
MOJIKJIACCOM OBLITO BBISIBIICHO HOpMaJibHOE TIosioxkeHue [197] u antenonoxenue [61,
125] BepxHeil democTd. B TO BpeMss kak B JAPYrUX HCCIEAOBAHUAX Obliia
oOHapy»eHa peTpomno3ulius HuxHed uentoctu [16, 85]. B cBowo odepenp, B
uccnenoBanusx 2006 rona Sidlauskas u coaBropos u 2008 rona Bader u coaBTopoB,
ckeneTHbI 11 kitace 6pUT 00YCIIOBIEH KaK aHTEMOJIOKEHUEM BEPXHEN YEIIOCTH, TaK
U PETPONOJIOKEHUEM HUXKHEHN ventoctu [74, 185]. Bo Bcex 3THX HCCIEI0BaHUAX
pelIaronlyo pojb B ONPEACICHUH YepenHo-IuLeBbiXx ocobenHocteit Il kmacca

ChIrpaja dTHUYECKasi IPUHAAJIEKHOCTh MAllMEeHTOB [63].
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B 2017 romy Rana wu coaBTOpbl NPOBEAEINW CPaABHUTEIbHBIN
nedaroMeTpuueckuil aHaaW3 MAIlMEHTOB W3 pa3HbIX CTpaH. B cpaBHEHHH C
nanueHtamu u3 Munum, y nanuentoB u3 Kuras ¢ 3ybouentoctHo anomanuei 11
Kiacca 1 mogkiacca Obljia BBIABICHA MEHEE MPOrHATUYHAS BEPXHSIS YEIIOCTh U B
OoJblel CTETNEHU BBIpAaXKEHHAsI IPOTPY3HsI BEPXHUX PE3NoB. B cBOIO ouepens, y
xuteneid Kurtas HIDKHAS 4YeNocTh 3aHMMalia Ooliee 3aJHee MOJOXKEHHE, YTO
MOATBEPKIAJIOCH YMEHbIlIeHHEeM 3HaueHus SNB [88].

B wuccnenosanumn, mpoBoaumom Freitas u coaBTOpamMu cpenu KUTEIEH
bpazunmuu B 2005 roay, Obulo yCTaHOBJIEHO, UuTO y OpaswibieB ¢ Il ckeneTHbIM
KJIACCOM HOpPMAJIbHBIE TOJIO)KEHUE M pa3Mep BEPXHEW YENIOCTH, a TaKkKe
PETPONO3UIIASI U MUKPOTHATUSI HMXKHEH YEIIOCTH MO OTHOIIEHUIO K TIOCKOCTH
ocHoBaHusa uepena [81]. Ilozgnee B 2012 romy WmMyp3uH U COaBTOpBI
noatBepawn, uto Il ckenerHsiit kiacc nanueHToB (ANB = 5,92 + 0,47°) rmaBHbIM
00pa3oM CBsi3aH ¢ peTporo3uiuel HiwkHei yemoctu (SNB = 75,39 + 0,74°) [16].

B 2017 rony El Hajj 1 coaBTOpBI yCTaHOBUJIU, UTO PETPOIOJIOKEHUE HUKHEN
YEJIOCTU  SBJISICTCSI CAMBIM  PACIPOCTPAHEHHBIM JTHOJIOTHYECKUM  (PaKToOpoM
pasButusa anomanuu Il knacca: ymeHnsiienue 3HaueHus yriia SNB Obu10 BBISBICHO
y 82% xeHmuH U 91% wmyxuun [140]. ITonmyyeHHbIE pe3yabTaThl HCCIEIOBAHUI
MOATBEPKIAIOT BAXXHOCTh KOPPEKLIMHU TIOJOKEHUS HIKHEW 4YEeNIOCTH TMpHU
OpPTOIOHTUYECKOM JieueHnH anomainuu I kiacca B OONBIIMHCTBE CIy4aes.

Baxnyro pons B hopmupoBannu 3yoodentocTHor anomanuu I kimacca urpaer
HE TOJBKO IPOCTPAHCTBEHHOE TMOJO0KEHUE YEIIOCTEN, HO M UX pa3Mepbl. B
uccinenoanun Jimutpuenko H.M. (2009) nuctanpHblii MpUKYyC ObUT CBSI3aH C
OTHOCHUTEIIbHOM MAaKpOTHATHEN U TPOTHATUEW BEPXHEHN YEITFOCTH U OTHOCUTEIBLHOU
MUKPOTHATUEN HUXKHEHN yentocTH [12].

B 2003 rogy Wahed-Ul-Hamid u coaBtopsl ycranoBuwiu, yto II kmacc
ABIIAETCA  HaumOoJee  paclmpoCTpaHEHHOM  MATOoNOrMel  MpuKyca  cpeau
nakuctanckoro HaceneHusi (47%). Cpenu ckenmerHoro Il kmacca MakporHatus
BEpXHEH uentocTu Obuta oOHapyxkeHa B 35%, B TO BpeMsl Kak YKOPOUYECHHE HIKHEH

YeNlocTh oTMevanock B 62% cnydaeB. CodueraHue STUX HapylieHUH ObLIO
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BBIABJIEHO JUIIb B 3% ciydaes [204].

Cxkenetnbii II knacc B SIBAHCKON MOMYJISIIMKM, U3YYEHHOW B MCCIIEOBAaHUU
Ardani u coasr. (2018), xapakTepu30BaJics BbIMYKJIBIM MPOGUIIEM JIUIA, TOCKOIbKY
y 6onee 80% malnuMeHTOB OTMEUajgach HWKHEUETIOCTHAsT MUKporHatus [68]. Otu
pe3yJbTaThl COrjacyloTcsl ¢ 0ojiee paHHUM HCclieoBaHHeM, B KoTopoMm mpu Il
KJlacce ObliIa BRISIBJICHA MEHBIAS JUIMHA HUKHEN detocTH 1o cpaBHeHuto ¢ [ u 111
knaccamu [63]. B 2017 roay El Hajj u coaBTOpbl 1MarHOCTUPOBAIA YMEHBIICHHE
JUTMHBI HIKHEN yemtocTu B 65% ciaydaes [140].

B 2018 rogy Ardani u coaBTOpBI y MalIMEHTOB € 3y0O0UETIOCTHON aHOMAaJIUen
I xmacca B aHaMHE3€ BBISIBUIM 3HAUYUTEIBHYIO KOPPESALMIO MEXIY JIJIUHOU
HIDKHEH 4entocTH W 3HadeHueMm yriia ANB. Mensbluas aiuHa HM)KHEH 4elIoCTH
conmpoBOXJanachk OonbimiuMu 3HadeHUssMu ANB, u HaoOopor. beula Takke
oOHapy»KeHa BBIpaKCHHAs B3aMMOCBSI3b MEXIY JUIMHOW HWDIKHEHW YEIIOCTH U
3HaueHueM yria SN-MP. Uem kopoue IMHa HUKHEH YENIIOCTH, TeM OOJIbIIE yTod
HakJioHa MP [68].

KpoMe ckeneTalibHBIX HapylUIEHUHA y TAUMEHTOB C JUCTOOKKIIO3MEH IO
JAHHBIM  Tle(paIOMETPUUYECKOr0 aHaldu3a OMNpEAeNSIoTCS  3y0oaabBeoJIIpHbIC
u3MeHeHus. Tak, TOJOXKEHUEe NepeaHed Tpynmbl 3yOOB Ha BEPXHEH YETIOCTH
onpenenseT noakiacc anomannu Il kmacca. Ilpu 3ToM cornacHO ucciaeqOBaHUIO
Borzabadi-Farahani u coaBt. (2009) mepBbIii moakiacc ¢ TPOTPy3HEH pe3IoB
BEpXHEH uentocTu BeTpedaercs yanie (24,1%), uem BTOpoii — ¢ peTpy3ueil BEpXHUX
pe3tos (3,4%) [79].

McNamara (1981) ycTaHoBWJI, 4TO peTpy3usi PE3LOB HIKHEH YEIIOCTH
ABJISIETCS. OOHOM M3 4acTod xapakrtepuctuk II kmacca 1 moapknacca [142].
Perponosuius pe3rioB HIKHEN 4eltocTH OblIa TOJITBEPXKICHA B HCCIICIOBAaHUU
Brezniak u coaBt. (2002) [160].

B cBoro ouepenn, wucciemoBanue 2008 roma, mposeaeHHoe Bader u
COAaBTOpPaMH, MPOJAEMOHCTPUPOBaIo, 4To y Oonee yem 70% mnamuentoB co Il
KJIacCCOM | MOAKIIacCOM OTMEUAETCs MPOTPY3Hs PE310B HUKHEHU YEIIOCTU, KOTOpast

B OOJIBIIIMHCTBE CIY4YaeB COYETACTCS C HUKHEUEIIOCTHOW peTporHaTheil. ABTOpHI
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MPEANON0XKUIN, YTO TPOTPY3UsI HUKHHUX PE3IOB SABISIETCS PE3yJIbTaTOM
3y00abBEOISIPHON  KOMIIEHCAIIMM  CKEJIETHBIX  HecooTBeTcTBUU  [74]. B
uccnenoBanuu 2005 roma, mpoBeneHHoM Freitas u coaBTOpamm, 3yOouentocTHAS
anomanus Il kiacca Takxke xapakTepu30Bajaach BEIPAXKEHHOW MPOTPY3UE HUXKHUX
pesuos [81].

CornacHo TaHHBIM paHee MPOBEJCHHOTO HAMM MCCJIEIOBaHUs, OlLICHKA yriia
HAaKJIOHA PE31I0B K MJIOCKOCTH OCHOBAaHUS YEpera U MEXPE3IOBOTO yrIia siBISCTCS
HEOTHEMJIEMOM YaCThIO IMATHOCTUUECKOTO 00CIIE0BAaHMUS MAIIUCHTA C TUCTAIBHBIM
MIPUKYCOM, TaK KaK Ha ()OHE CaruTTaJIbHBIX HECOOTBETCTBUI CYIIECCTBYET BHICOKHIA
PHUCK Pa3BUTHS PELIECCHI JASCHBI B 00JaCTU MEPEIHEH TPyNIibl 3y0OB Ha HUKHEH
YEJFOCTH, OCOOCHHO Yy MAIMEHTOB C BEPTUKAIBHBIM THIIOM pocTta. Ha ¢one
BEPTUKAIBHOTO TUIA POCTA M JUCTATBLHOT'O COOTHOIICHUS YETIOCTeH HaOIr01aeTCs
3HAYUTEJIBHOE YMEHBIICHUE TOJIIMHBI aJbBEOJSIPHOIO OTPOCTKA W UIMPHHBI
cuMpuza HrkHel yemntoctu [20, 40].

Psi aBTOpOB CBA3BIBAIOT pa3BUTHE MATOJIOTUKM aHOManuu 1 k1acca He TOJIBKO
C BBIpOXXEHHOM MpoTpy3uen pe3noB [203], HO U C YMEHBIICHUEM BEPTUKAIBHOTO
KOMIIOHEHTa pocTa HwkHed Tpetn jauna [185]. Tum pocrta ompenensieTcs ¢
MOMOIIBI0O HECKOJIBKUX Ie(aTOMETPUUECKUX TapamMeTpoB, B TOM YHCIE
OTHOIIIEHHUEM TIEPEIHEHN BBICOTHI K 33IHEN BBICOTE JIMIIA U 3HAYEHUEM TOHUAIIBHOTO
yria.

Kak wu3BecTHO, HEWTpajdbHBIA THI pOCTa HamOoJiee OJIATONMPUSATEH TPHU
OPTOAOHTHYECKOM JieueHnM aHoManuu Il kiacca. ['opu3OHTaNbHBIM THI pPOCTA
CYIIECTBEHHO OCJIOXKHSET JIeYeHHWE TIyOOKOro W ME3HAIbHOTO TPUKyca, HO
CUHMTAETCSl OJIaroNpUATHBIM (PaKTOPOM TIPH JICUCHUHU JUCTAIBLHOTO MpUKyca [26].

BepTtukanbHplii THI pOCTa MOXKET YCYTyOJsTh aHOMAJIMIO TIPUKycCa B
CaruTTaIbHON TI0CKOCTH. HTepeceH TOT (aKT, 4TO NMPHU TUIEPIAUBEPIreHTOM THUIIC
pocTa HUXKHSS YEIIOCTh 3aHMMAaeT Oojiee 3aJHee TMOJIOKEHUE U UMEET MEHBIINE
pa3mepsl [140].

Uccnenoanne Kolokitha u coasr. (2011) mnpomeMoOHCTpUPOBANO, YTO

MY>XYUHBl M SKeHIIUHBbI co Il kmaccom | moakimaccoM HMEIOT TEHACHIMIO K
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BEpPTUKAIBLHOMY THIY pocTa. B To Bpems kak npu anomanuu Il knacca 2 monkiacca
MPOUCXOIUT YMEHBIIICHUE TEpeaHEH BBICOTHI JIMIA 3a CUET POTAIMHU HIDKHEH
yentocT knepeau [ 183].

Opnako uccnenosanrie 2008 roma, mpoBeneHHoe Bader m coaBTopamm,
nokasaio, uto npu Il kiacce 1 monkiracce cpeu IUTOBCKUX JKCHIIUH HAOJI01aeTCs
CHUKEHHE BBICOTHI HIDKHEH TpPETH JIMIA, B CBOKO OuYepeb, CPEAH HOPAAHCKUX
JKEHIIIMH OBLIO BBISBIIEHO Mpeo0iialaHne BEPTUKAIBLHOIO KOMIIOHEHTa pocTa [74].
CrnenoBartenbHO, MIPU OIIEHKE PE3yJbTATOB 1e(haTIOMETPUUECKOTO aHaIu3a BaXHO
oOpaniaTh BHUMaHHE Ha dTHUYECKYIO MPUHAJIC)KHOCTD MMAIlUEHTOB.

Emé B 2000 rogy Rothstein u coaBTOpBl yCTaHOBUJIM, YTO MOJ OKa3bIBACT
HE3HAYUTEIIbHOE BIWSHUE HA CKEJIETHbIE M 3y0OaJIbBEOJISIPHBIC COCTABJISIONINE
anomanuu mipukyca Il kmacca [178]. B Oonee COBpEMEHHBIX HCCIIEIOBAHUIX
Brezniak u coast. (2002) [160], Freitas u coaBt. (2005) [81], Al-Khateeb u coaBrT.
(2009) [61] Takxe He OBUTIO OOHAPYKEHO CYIIECTBEHHBIX T€HICPHBIX PA3IMUUN B
nedanomerpuyeckom ananuse anomanuu II knmacca 1 mogkmacca.

Takum oOpa3oM, TpPOAHAIM3UPOBAHHBIC HAMH paHee OIMyOJIMKOBAHHBIC
pe3yJbTaThl HCCIICIOBAHUN TIOKAa3bIBAIOT OTCYTCTBHUE €JIMHOTO MHEHHUS O
CKEJICTAJIbHBIX W 3y0O0albBCONIAPHBIX HW3MEHECHHSX, KOTOpHIE YYacTBYIOT B
dbopMUPOBAaHUU AUCTOOKKITIO3UH. DTO YKA3hIBAET HA aKTYaJIbHOCTh OHOM U3 IIeJICH
HaIler0 HWCCIICIOBaHMs, a HMMEHHO aHajdu3 pOJIM Pa3JIMYHBIX CKEJIETHBIX H
3y00aIbBEOISIPHBIX MMapaMeTpoB B popmupoBaHuu aHomanuu I kiracca mo qaHHBIM

TPEXMEPHOTO 1IePaTOMETPUUECKOr0 aHATU3A.

1.4. CpaBHMTEJIbHBIN AHAJIHU3 IMATHOCTHYECKUX METOA0B OLIEHKHN COCTOSTHUSA
BEPXHHUX JbIXaTEJbHBIX MyTel

Anomanus II kimacca aBisieTcs PE3YJIIbTATOM MHOT'OYHCIICHHBIX KOM6HHaHHﬁ

MOp(l)OJIOFI/I‘ICCKI/IX )41 q)YHKIII/IOHaJIBHBIX HapymeHHi/’I, CKCJICTHBIX )41
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3y00aNbBEOSIPHBIX M3MEHEHUH, YTO OTPAKaeTCsd Ha COCTOSHHUM JbIXaTEIbHBIX
Iy TEH.

B 2016 rony Lopatiene u coaBTOpbI YCTAaHOBHUIJIN, UTO YMEHBIIICHUE 3HAYCHUS
yrna SNB u yBenuuenue 3Hauenusi yriia ANB compoBoxaaeTcsi yMEHbIIEHHEM
HIMPUHBI BEPXHUX JBIXaTENbHBIX IyTeH, TpPH OTOM TEHIEPHBIC pa3IuuMs
oTcyTCTBYIOT [ 134]. [To 1aHHBIM aBTOPOB UCCIIEIOBAHUS, PETPOIOI0KEHUE HUXKHEN
YENIIOCTH, BBIMYKJIBIM MNpOQUIb JIMLA SBISIIOTCS B OyIyIIeM CEpbe3HBIMU
dakTopamMu pucka pa3BUTUSL CUHIpPOMa OOCTPYKTHMBHOro amHod cHa [200].
[Tomy4yeHHbIE JTaHHBIE COTJIACYIOTCS C pe3yJibTaTaMU paHee MPOBEICHHBIX HAMHU
UCCJIeIOBAaHUN: yMEHbIlIeHHEe 3HaueHus mnapamerpa SNB compoBoxkmaercs
YMEHbIIICHHEM 00bEMa BEpXHUX JIBIXaTEIbHBIX MyTeH [29, 42].

B pa6ore 2015 roma Silva u coaBropamu Oblna Takxke OOHapy)KeHa
3HAUMTEIbHASL  KOppENslMS  MEXIy  pa3MepoM  opodapuHreasbHoro
Ha30(apUHTeIbHOI'0 TPOCTPAHCTB U 3HaueHusIMU yriia SNB u pasmepom Go-Gn.
VYcTaHoBi€HO, YTO Yy TMAIMEHTOB C PETPOINOJIOKEHUEM HIDKHEH YelIOCTH
HAO0JII01ANIOCH CY>KEHHE BEPXHUX JIbIXaTeIbHBIX MTyTeil B OTIWYHUE OT MAMEHTOB C |
ki1accoM no OHraw [71]. IlomydyeHHbIE pe3ysbTaThl MOATBEPKIAOTCS pPAaHEE
npoBe/ieHHbIM HuccnenoBanueM 2008 roga Muto U coaBTOpamMu: HMKHEUETIOCTHAS
peTporHaTusi, YKOpOUYEHHE JJIMHBI M 3aJHsIs pOTalus HIDKHEH YelroCTH
CIIOCOOCTBYIOT YMEHBIICHHIO pa3Mmepa (apuHTeaibHOro mnpoctpaHcTBa [149].
Kpome Toro, Oblia ycTaHOBJIEHA B3aMMOCBSI3b MEXKIY THUIIOM POCTa MAaIlMEHTa U
00BEMOM JIbIXaTEIbHBIX IyTEH, TAK KaK MPU BEPTUKAIBHOM TUIIE POCTa OTMEYAETCS
CY’KEHHE BEPXHUX JIbIXaTEIbHBIX MyTeH [57].

Hpyrue uccinenosanus, Harpumep, Bollhalder u coast. (2013) He BbIABUIN
KOPPETSIUU MEX]y pa3MEepOM UetocTeld 1 MOp(oorueil BEpXHUX JIbIXaTeIbHBIX
nyteid. [Ipu 3TOM OBUTO YCTaHOBJIEHO, YTO Yy MAIMEHTOB C PETPOrHATHEH HIKHEH
YyeNmocTh — Habnomaercs  yMeHbIIeHHEe  o0bEMa  JIbIXaTeldbHBIX  IMyTEH.
CrnenoBatenbHO, pa3Mep HOCOTJIOTKH, POTOIJIOTKH M TOPTAHOTJIOTKU 3aBUCUT HE
TOJIBKO OT BO3pacTa, I0JIa, OCaHKM M MHAEKCAa Macchbl Tela, HO M OT

B3aMMOPACTIOJIOKEHUS YENIIOCTEH B CArUTTAIBHOM MII0CcKOCTH [98]. OueBuaHO, YTO
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BOIIPOCHI, CBSI3aHHBIC C M3MEHEHUEM 00beMa JbIXaTeIbHBIX MyTeH U HAPYIICHUSIMU
NpUKyca HYXAAITCS B JATbHEUIIUX MCCIEIOBAHUAX, TIOTOMY YTO MO HEKOTOPHIM
napaMeTpaM JIaHHbIe TOATBEPXKIat0TCs, a TI0 APYTUM pa3HSTCS.

B wuccnenoBanuu Uslu-Akcam (2017) 6p110 yCTaHOBIIEHO, YTO Y MOAPOCTKOB
C JIMUCTOOKKJIIO3MEH COXpaHAETCS CYKEHHUE HIDKHEr0 OpodapuHTeaIbHOTO
POCTPAHCTBA B MOCTIYOEPTATHBIN MEepUOjl. AKTUBHBI POCT HOCOTJIOTOYHOTO U
opodapuHTeaIbHOTO MPOCTPAHCTB MPOUCXOAUT B IMyOEpTATHBIN MEpHUO, MOCie
yero HaOmomaercst ero mocteneHHoe 3amemnenue [201]. CnemoBarenbHO,
3ybouentoctHas aHomanusg Il kmacca compoBoXKgaeTcsi pa3BUTHEM HapyIICHHM
(GYHKIIMOHUPOBAHUS BEPXHUX JBIXaTCIbHBIX My TEH.

B wuccnepoBanum 2020 roma Zou W COaBTOPHl YCTAHOBWIHM, 4YTO IIpHU
JUCTANIbHOM TPUKyCcEe HaOJI0/1aeTCd HE TOJIbKO YMEHBIIECHHE B 00BbEME BEPXHUX
JBIXaTENbHBIX IMyTeH, HO M MEHBIIUN OO0BEM s3bIKA, HU3KOE PACIOJIOXKECHHE
noabsi3b19HON KocTH [206]. [lonmyueHHbIe TaHHBIE TOATBEPKAAIOTCS 00JIee pAHHUM
uccnenoBanueM Iwasaki u coaBropoB (2019): npu anomanuu okkiaro3uu 11 kimacca
MOABSA3BIYHAS KOCTh 3aHMMAaET 0ojice HU3Koe monoxkenue [174].

BaxxHo OTMETUTB, YTO HU3KOE MOJOXKEHHE MOJBA3BIYHON KOCTH SIBISETCS
dakTopoM pucka pa3BUTHS OOCTPYKTHMBHOI'O alHO? CHAa HAapaBHE C CY>KEHHEM
MPOCBETA JBIXaTEIbHBIX TyTeH, YIJIUHCHHEM MATKoro HEOA, BBITIHYTHIM
MOJIOKEHHEM MIeHHOro otaena nmo3BoHouHuKa [162]. UHTepecen TOT ¢akrt, yTo
nociie HUKHEYENIOCTHOW OCTE€OTOMHUHM OTMEUYaeTCs CYIIECTBEHHOE YBEJIMYECHHE
pasmepa u o0beMa JbpIxaTebHbIX myTei [133], a Takke HopManu3aIus MoJ0KEeHUs
NOABSA3BIYHON KocTH [164]. YcTaHOBIEHO, YTO MPOBEICHUE OPTOrHATUYECKOMU
orepalyy MPUBOJUT K YBETMUCHUIO 00bEMA IbIXaTeNbHbIX TyTel Ha 27-37% [143].
[IpumeneHne  CbEMHBIX M HECHEMHBIX  OPTOAOHTHYECKMX  allapaTos,
BBIIBUTAIONINX HUXHIOK yentocTh Brepea (TBuH-O50k, Dopcyc u Ap.), Takxke
COIIPOBOXK/IAETCS YBEJIIMYEHUEM 00BEMA POTOTIIOTKH, HOCOTJIOTKH M TOPTAHOTJIOTKU
[115].

Onenka 00bEéMa JbIXaTEIbHBIX TyTeH BO3MOXXKHA Ha ocHoBanuu TP B

OokoBoOil mpoekuuu. B cucrematnueckoM o0030pe nuTepaTypbl Major U cOaBT.
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(2006) 6BUTO ycTaHOBIIEHO, 4TO aHanu3 6okoBor TPI" mo3BossieT NMarHOCTUPOBATH
OOCTPYKIIMIO BEPXHHUX JBIXaTEIbHBIX MYTEH C MOCIEIYIOUIUM HaNpaBICHUEM K
Bpayy-OTOJIAPUHTOJIOrY. BBIBICHUE HapyLIEHUS MPOXOAMMOCTH JbIXaTEIbHBIX
yTeN B paHHEM BO3pACTE HA OCHOBAaHMU JaHHBIX TPI' mo3BossieT KOHCTaTUPOBATH
HaJIM4YKeE y MalueHTa PUCKa pa3BUTUSI OOCTYKTUBHOIO anHod cHa [137]. 3Menenus
MSTKUX TKaHEW B MpOIEcce pocTa, Ha (POHE OXKUPEHUS M HAIUYHUS T€HETHYECKOM
MPEAPACTIONO0KEHHOCTH MOBBIIIAIOT PUCK PAa3BUTHS HAPYLIECHUS JIbIXaHUS B HOUYHOE
Bpems [163].

Tem He MeHee, B JIUTEpaType HEAOCTATOYHO JAHHBIX O (PU3HOJIOTUUYECKUX
pa3mepax AbIXaTelbHbIX MyTEH. Y pacTylux MalMeHTOB pa3Mep bIXaTEIbHBIX
nyTeil cocTaBisieT B cpeHeM 10-12 MM HaMMEHBILIETO PACCTOSHUS MEXKIY S3BIKOM
U 3aJHEW CTEHKOM IJIOTKM U 9-10 MM HaMMEHBUIETO PAacCCTOAHUS MEXKAY MATKUM
HEOOM M 3aaHell creHkoil rinoTku [98]. JlaHHble mapameTpbl ObLIM BIEPBbIC
npeAcTaBiaeHbl B pabore McNamara (1984) u  sABIAIOTCS KPUTHUECCKUMH
MU3MEPEHUSMH OLIEHKU MPOXOJMMOCTH BEPXHUX JIBIXATENbHBIX IyTel [141].

B 2010 roay Pirila-Parkkinen u coaBTops! yctanoBuiu, uro TPl B 6GokoBoii
MPOEKINU JEMOHCTPUPYET BBHICOKYIO TOUYHOCTh H3yUEHUSI PA3MEPOB HOCOTJIOCTKH U
no3aanHEOHOW obnactu y gneredd. [lomydyeHHbIE 3HAUEHHS KOPPEIHUPOBAIH C
JAHHBIMU MarHUTHO-pe30HaHCHOU ToMorpaduu (MPT) [82].

Tem ne menee, TPI' B 60k0BOM TTPOEKIIUU SBISETCS IBYXMEPHBIM CIIOCOOOM
aHaJIu3a COCTOSIHUSL JbIXaTElbHBIX MYT€ M HE IMO3BOJSET IPOBECTU PACUET
napamMeTpoB B TpaHCBEp3ajbHOM MIockocTH. Hanbonee TOYHBIM METOIOM
UCCIICIOBAHUSI COCTOSHUSL  JIBIXaTEJNbHBIX IMYTEW SBIAETCS KOMIIBIOTEPHAS
tomorpadus. brarogapst TpéXxMepHOMY aHAIM3Yy BO3MOXKHA TOYHASI BU3yaJU3allMs
U u3MepeHue 00béMa HOCOTJIIOTKH, POTOTJIOTKH U TOPTAHOTIOTKH [87].

[Tomumo onenku cocrossHus nbixarenbHbix nyTed KIJIKT no3onset
POBECTH TPEXMEPHBIN 1eanroMeTpuyecKuil aHanu3, oueHuTb coctoasaue BHUC,
TKaHeil mapojoHTa. Panee Ha kadeape cromaronoruu Cankr-IletepOyprckoro
rOCy/IapCTBEHHOT'0 ~ YHUBEpPCUTETA HaMu ObUIM  pa3paboTaHbl  aNTOPUTMBI

OPTOJOHTUYECKOW JMArHOCTHKUA [53] W JAUMArHOCTHYECKOTro 0OCIeOBaHUS
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nanuenta ¢ quchynkuuert BHUC [32], B ocHOBE KOTOPBIX OBLIIO MCIOJIb30BAHHE
KJIKT. CornacHo nonydeHHbIM pAaHHbM, KJIKT yBennunBaeT TOYHOCTH BcCex
ATANoOB AUATHOCTUYECKOT0 OOCIEAOBAHMS MAIIMEHTA, OBBIIIAET KAYECTBO PAOOTHI
Bpaya-opTOAOHTAa W Ja€T BO3MOYKHOCTb KOHTPOJIMPOBATH MPOILECC JIEYEHUS Ha
HEChEMHOM M ChEMHON OPTOAOHTHUYECKOM ammapatrype mo 3tamam [53]. Tak, nus
JOCTHKEHUS MAaKCUMaJIbHOW CTAOMJIBHOCTH JOMOJHUTENBHOW KOPTHUKAJIBHOM
ornopsl (MUHU-BUHTOB) Y TMAIMEHTOB C JAMCTAIBHBIM MPUKYCOM HEOOXOAUMO
THIATEIBHO IJIAHUPOBATh MECTO BBEAEHNA MUHH-BUHTA 110 1aHHbIM KJIKT ¢ yuerom
WHJIMBHUIYaJbHBIX OCOOCHHOCTEH maruenTa [47].

CrnenoBaTenbHO, BCEM MALMEHTaM IME€pe]l HayajJoM OpPTOAOHTHUYECKOIO
JIeYeHHsI pEeKOMEHIyeTCsl POBOANTH HcclienoBanue B opmate 3D ¢ onucanuem
AHATOMUYECKHX CTPYKTYp BpauOM-PEHTIEHOJIIOTOM C LEIbI0 HOPUAUYECKOTO
000CHOBaHMS TIJIaHA OPTOJIOHTUYECKOTO JieueHus [32].

CornacHo JaHHBIM, TIpecTaBieHHbIM B padote 2021 roxa bamamosoii M.E.
u coaBTtopoB, KIJIKT pmaer my4miyr0 OLIEHKY TpaHCBEP3AIbHBIX pPa3MEpOB
MIPOCTPAHCTBA BEPXHUX JbIXaTEIbHBIX MyTeil. [lo MHEHUIO aBTOpPOB, POTOIIOTKA
SBIIAETCA  CJOXHO U3y4aeMol U JauddepeHnpyeMoil 4acThl0 BEPXHUX
JIBIXaTENBHBIX MMyTEH, MoATOMY €€ u3yuenue no ganabiM TPI HenenecoobpasHo [5].
B nanHoMm uccnepoBaHuM NI OIEHKH O0BEMa POTOTIOTKU OBLIT BBIOpAH METOA
KJIKT, xak Haubosee TOUHbIN cI0c00 BU3YyalIU3allMi BEPXHUX IbIXaTEeNIbHBIX Ty TeH
BO BCEX IJIOCKOCTSX.

[Tomumo nenranpHor KJIKT miist TpéXxMepHOM BU3yaln3aluu B OPTOAOHTUH
OpUMEHSIETCS  MYJbTUCIUpANIbHAsE  KoMmmbioTepHas Tomorpadguss (MCKT).
Heocnopumbimu  nipeumyiiectBamu  MCKT  sBisieTcsi BO3MOXKHOCTH CO3JaHUS
oobeMHOro 3D-mu300pakeHHs Kak TBEPABIX, TaK M MSITKOTKaHHBIX CTPYKTYp
YeJIFOCTHO-JIMIIEBOM 00JIacTH, OTCYTCTBUE HAJOXKEHUS aHATOMHYECKUX CTPYKTYD,
OTpaXXE€HUE pealbHOr0 pa3sMmepa uccienayeMoit odmactu. OJHAKO TOPU3OHTAIBHOE
PacCIONOKEHUE MallMeHTa BO BPEMS IPOBEACHUS MCCIEAOBAHUS CO3LAET YCIOBUS
JUIS. UICKQKEHHS Pe3yJIbTaTOB OLEHKH COCTOSIHUSI U PACIOJIOKEHUS] MITKOTKAHBIX

OJICMCHTOB, B TOM 4YHCJIC COCTOSAHHUA IObIXaTCIbHBIX HYTCﬁ. Bricokass crerneHb
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o0nyuenusa manueHta — okono 1000 Mk3B Hapsily ¢ BBICOKOH CEOECTOMMOCTBIO
UCCIIEIOBAaHUS OIPAHUYMBAIOT UCIIOJIB30BAHUE JAHHOTO METOJA MCCIEIO0BAaHUS B
MpaKTUKE Bpaya-opToAoHTa [3].

TeM He MeHee B JIUTEpaType BCTPEUAIOTCS HCCIEIOBAHUS C NPUMEHEHHEM
MCKT B kauecTBe MeTO/1a U3y4YeHHUs] 00BbEMA BEpXHUX AbIXaTeNbHBIX myTel. Tak, B
uccnenoBanuu 2019 rona Vidigal u coaBropsl nmocpeactsom MCKT ycranoBuim,
YTO y JIETe C POTOBBIM THUIIOM JIbIXaHHS HAOJIOAAeTCsl YMEHbIIEHHE B 00BEME
HOCOTJIOTKH. OJHAKO aBTOPbl OTMEYAIOT BBICOKYIO JIYYEBYKO HArpy3Ky IIpH
npoeaeHun MCKT u yka3pIBaroT Ha BO3MOXKHOCTb IPUMEHEHUS JTAHHON METOIUKH
B UCKIIIOUUTEBHBIX cliydasx [69].

OcnoubiM nipeumyiiectBoM KJIKT no cpaBuennto ¢ MCKT sBnsiercs 6onee
BBICOKOE pa3pelleHuEe M KadeCTBO BU3YAIM3AaLUHUHU MATKOTKAHHBIX M KOCTHBIX
CTPYKTYp YEJIIOCTHO-JIUIEBOM 00JIacTM TpH 3HAYUTEIbHO MEHbBIIEM YpOBHE
o0nyuenud. Ilo nanasiM KJIKT Bo3MoxkHa orieHKa MOP(OJIOTHH YEPETTHO-THIIEBOM
obmactu B TpE€X TwiockocTAX. B wactHoctn, KIIKT 17%15 mno3Bomser
BU3YAJIM3UPOBATH HE TOJIBKO MOJ0KEHUE BEPXHEN M HMXKHEN YEIIOCTH, OCHOBAHUE
yepena, IIEHHBIM OTIEN IMO3BOHOYHMKA, MSTKME TKaHW JMIA, HO U BEPXHHE
JbIXaTeNIbHbIC MyTH OT KOHYMKA HOCA 10 HaArOpTaHHHKA. Ba)KHO y4HTBIBaTh, 4TO
BEPXHUE JbIXaTEIbHbIC IyTH HE SBIAIOTCA KECTKOM PUTHMIOHON CTPYKTYpOH,
cienoBaTenbHO, Ha pe3ynbraThl aHanusza KJIKT Buuser MHOXECTBO (PaKkTOpOB:
TOPU3OHTAJIBHOE WJIM  BEPTUKAJIBHOE TMOJ0KEHUE TMalMeHTa BO  BpeMs
UCCJIeIOBaHUS, TOHYC MYCKYJIATyphl s13bIKa, (pa3bl AbIXaHUS, IPOIOJKUTEILHOCTH
uccienoBanus [163].

Kpome MCKT u KJIKT n3ydyeHue cOCTOSSHHUSI BEpXHUX JbIXaTEIbHBIX MyTEH
BO3MOKHO C TOMOIIBI0 MarHUTHO-pe3oHaHcHON Tomorpaduu (MPT). [lanusiii
METOJI PEHTIC€HOJIOTUYECKOT0 HMCCIEAOBAHMS HE HECET JIy4eBOW HArpy3KH, 4YTO
ABJISIETCSL CYIIECTBEHHBIM MPEUMYLIECTBOM MPHU MPOBEAECHUU HCCIEIOBAHUS KaK y
netel, Tak u 'y B3pocisix. Tak, B 2018 rogy Smitthimedhin 1 coaBTOpbI BBIOTHSIIH
CPaBHHUTEJIbHYIO OLIEHKY 00bEMa BEPXHUX JBIXATEIbHBIX MMyTEH Y HOBOPOKIEHHBIX

nerent nocpeactsom MPT. B iepBbie MecCsI1bl )KU3HU Y €T BCTPEUYaeTCs UPOKUN
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CIIEKTp HApyIIEHUM ABbIXaHHUS BO BPEMsl CHA, BKJIKOYAs MEPUOANYECKOE JIbIXaHUE
MJIaJICHIIa, alTHO? HEJOHOIICHHBIX U LIEHTPAIIbHOE arHod cHa [148].

CuHzapoM OOCTPYKTHBHOIO aIllHO® CHa XapaKTepU3yeTCs HaIUYUeM
MOBBIIICHHOTO COMPOTHUBIICHUSI BEPXHUX JIbIXaTEIbHBIX MyTEH BO BPEMs CHA, YTO
NPUBOAUT K IUKIWYECKOM 4YacTUYHOW WM TIOJHOM OOCTPYKIIMM BEPXHHUX
JIBIXaTEIbHBIX MyTEW C PA3BUTHEM MEPEMEKAIOIICICS TUIIOKCUU, U BCTPEYACTCS Y
1-3% perckoro HacenaeHus, MPEUMYIIIECTBEHHO Yy HEIOHOIIECHHBIX feTel [128]. B
uccnenoBanuu 2018 roma Smitthimedhin u coaBt. (2018) mocpenctBom MPT
YCTAaHOBWJIM, YTO Y HEJOHONICHHBIX JeTeld 3HAYUTEIbHO MEHBIIUNH O00BEM
POTOTJIOTKM M HOCOTJIOTKH, KOTOPBIM HE 3aBUCUT OT BEca, Iojia U 3THUYECKOU
npuHauIekHOCTH. CpeaHee 3HaueHHEe O0bEMa POTOTJIOTKA Yy HOBOPOXKICHHBIX
HEJIOHOIIEHHBIX JIeTeil cocTtaBmio 179,3 Mm?, y qoHomeHHbIX — 313,6 mM? [148].

CnenoBatenbHo, ¢ momonibto MPT MOXHO OleHUTH O0BEM BEPXHUX
JBIXaTeAbHBIX TyTeH Yy B3pochblx W jAereid. OpHako MOPOIOTAKUTEIbHOCTh
uccienoBaHus okono 60 MHUHYT, MOJOXEHHE MalUeHTa B TOPU3OHTAIBHOM
MOJIO)KEHUA W BBICOKAs CTOMMOCTh MCCIIC/IOBAHUSI BBOJAST CYIICCTBEHHBIC
orpannueHus A HanpasieHus Ha MPT B exegHeBHOM MpakTUKE Bpaya-
OpTOJIOHTA.

Takum 00pa3om, B BUAY BHICOKON TOYHOCTH, HEOOJBIIION JIydeBOW HArpy3Ku
U MOPOJIOIKUTEIIBHOCTH PEHTIE€HOJIOTMYECKOTrO HCCIEAOBAHUS ONTUMAIbHBIM
METOJIOM OLICHKH COCTOSIHHMSI BEPXHMX JIbIXaTEJIbHBIX MYTEH HAa OPTOAOHTUYECKOM

npueme sBisiercs KJIKT.

1.5. JInarnocruueckas neHHOCTh KJIKT B BbIsIBJIeHMM NATOJIOTHH
BEPXHHUX JbIXaTeJbHBIX IyTel

Ha cerogHsiiHuii [€Hb HE CYIIECTBYET YETKOrO MPOTOKOJA OLEHKH
COCTOSIHMSI BEpXHUX JbIxaTenbHbIX MmyTed 1o qanHbiM KJIKT [139]. B pesynbrare

TpéXMCpHOﬁ BU3yaJIn3allud BO3MOXHa OICHKA B TpéX IINIOCKOCTAX ITOJOXKCHUA
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HOCOBOM TEPETOPOJIKH, COCTOSHUSI HOCOBBIX XOIOB, BEPXHEUEIIOCTHOM Ma3yxH,
00béMa TJIOTOYHOM W HEOHOM MUHIAIWH, TIOJOXKEHUS S3bIKA, I[IUPUHBI
JLIXaTeNIbHBIX IyTed B 00JIACTM POTOTVIOTKM W TOPTAHOTJIOTKH, TIOJOKCHHS
MOIbSI3BIYHON KOCTH.

HocoBas [EPEropoKa SBIISIETCSA BAKHOU (U3UOIIOTUYECKOMH,
MOJIJICPKUBAIOIIEH CPETMHHON CTPYKTYpOM HOCA, KOTOpasi ASIUT MOJIOCTh HOCA Ha
JIBa HOCOBBIX Xoja. OHa mpeacTaBiseT cOOOH B MEPEIHEM OTJeNie THATUHOBBIN
XpAlll, B 3aJHEM — KOCTHYIO CTPYKTypy. C (U3HMOIOrMYECKOW TOYKH 3PCHHS
HOCOBasi TIEPETOPOJIKA M HOCOBBIE PAKOBUHBI SBJISIIOTCS aHATOMHYECKUMH
CTPYKTYpaMH, KOTOPBIC MOJACPKUBAIOT Ta3000MEH B ayibBeoNaxX JETKUX MYTEM
HarpeBaHUs, OYUCTKHU U YBIAKHEHUS BJIBIXa€MOI'0 BO3AyXa.

JleBuarusi HOCOBOM TEPETOPOJAKH TMPEACTABIsACT COOOM aCUMMETPUUYHBIN
U3ru0 HOCOBOW MEpPeropojku B oAHy Wi 00e cTopoHbl. CornacHo naHHbIM Sadry
(2022) ¢ BO3pacTOM y JeTel yBEIUYMBACTCS YaCTOTa BCTPEYAEMOCTU UCKPUBIICHUS
HOCOBOM TIEPETOPOJKU, UYTO CBA3aHO C MPUOOPETCHHBIMHU TpaBMamMu B Oosee
ctapuieM Bo3pacte [180].

Jedopmaniusi HOCOBOM TMEperopojK B 3aJHEM OTHENIe SBISETCS, Kak
MpaBUJIO, TEHETUYECKU NPUOOPETEHHOW, B TEpPeAHEM OTIele — Pe3yIbTaTOM
TpaBMBl HOca, Kak HauOosee BbIcTynawomed yactu Juna. CoriacHo
Kiaccudukanuu, npeacraBieHHo B padore 2008 roma Mladina u coaBTOpOB,
BBIJICIAIOT 7 TUIIOB UCKPUBIICHUSI HOCOBOM mieperopoaku [150].

be3ycnoBHO, OTKJIIOHEHHWE HOCOBOW TEPEropoJKM BIMSET HAa HOCOBOE
JIbIXaHWE, YTO COMPOBOXKIACTCS PAa3BUTHEM 3yOOABBEOJISIPHBIX M CKEJIETAIbHBIX
U3MEHEHHUI dentocTHO-MuIeBoi obnactu. Emé B 1991 rony Grymer u coaBTOpHI
IpU U3YYEHUH OJIM3HEIOB YCTAHOBWJIM, YTO JICBHAIIUS HOCOBOW TMEPEropoOAKU B
MEepeIHEM OT/IEJIE COPOBOXKIAETCS YKOpOUECHHEM BepxHel yemntoctu [117].

B 6onee coBpemenHoM uccnemoBanun D’Ascanio u coaBT. (2010) 6wu1o
YCTaHOBJICHO, YTO y JETEH C JAeBUAIMECH HOCOBOW MEPETOPOJIKH U POTOBBIM THIIOM
JIbIXaHWsI OTMEUYAETCsl YBEJIMUCHHE BBICOTHI HIDKHEH TpeTu juia, GopMupoBaHUE

3aJHCTO ITOJIOKCHUA BCpXHCﬁ U HWXKHEHU IIG.HIOCTCI\/'I, BCPTUKAJIbBHAA pPE30BaA
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JU30KKIIIO3UsI B TIEPEIHEM OTENEe, COOTHOIICHHE 3YOHBIX PSIOB MO BTOPOMY
KJ1Iaccy mo DHrio [95].

B 2013 rony Akbay u coaBTOpBI MPOAEMOHCTPUPOBAIIA B3aUMOCBS3b MEKIY
JIeBUALIMEN 3aJHETO OT/IeNIa HOCOBOM MEPETOPOIKU U BBICOTOM HEOA. B pesynbrate
MIPOBEJIEHHOT'0 MCCIICIOBAaHUSI aBTOPBI YCTAHOBUIIU, YTO NMPU HAIUYUHU OTKIOHEHUS
HOCOBOM MEPETOPOAKU HE MPOUCXOIUT OIyCKaHMsI HEOHOI KOCTH BO BpeMs pocTa U
pPa3BUTHUS YETIOCTHO-TUIICBOM oOactu [195].

[Tozanee B 2020 romy Sadry u coaBTOpbl MNPOAEMOHCTPUPOBAIU, YTO
OpPTOIOHTUYECKHE MAIIMEHTHI C IEBUAIIMEeH HOCOBOM MEPErOpOAKU OT 4 MM MUMEIOT
MOBBIIIEHHBIN pUCK GOpMHUPOBaHUs (papUHTeaTbHBIX U OCTYPAIbHBIX HAPYIICHHH
[180]. B wacTHOCTH, y TakuX NaIMEHTOB BBISBISLIIOCH BBIPAXKEHHOE CY>KEHUE
POTOTJIOTKA U HOCOTJIOTKH, a TaK)KE€ 3HAUMTENIbHOE YBEJIMYEHUE KPAHUO-IIEHHOTO
yrina. CrenoBaTeinbHO, CBOEBpPEMEHHasi JMArHOCTHKA JIEBHAIMM  HOCOBOM
neperopoaku no nanubiM KJIKT no3BonsieT co3gaTs 61aronpusTHbIE YCIOBUS IS
pocTa M Pa3BUTUS HE TOJBKO YEIIOCTHO-JMIIEBOM 00JIACTH, HO M JBIXaTEIbHBIX
IIyTEW U LIEHHOI0 OT/IeJIa TO3BOHOYHUKA.

Ha ¢one paeBuanmum HOCOBOM NEPErOpPOJKH, aNIEPITHMUECKOro OTEKa
CJIIM3UCTON 00O0JIOUKH MOJOCTH HOCA, TUIEPTPO(HUH HOCOBBIX PAKOBUH HAPYIIAETCS
MTHEBMAaTH3AIUsl OKOJIOHOCOBBIX MAa3yX, YTO MOXKET MPUBE3TH K BO3ZHUKHOBEHUIO
rojoBHOM 0o Ha (oHE THUMOKCUHU. JIJId MCKIIOUEeHHS Mpe/roiaraeMou
B3aMMOCBSI3U 1e(aNruy € MaTOJIOTMYECKUM COCTOSHUEM BEPXHEYEIIOCTHOTO
cunyca Heooxoaumo nposeaenue KJIKT [7].

Oxkono 30% cimyyaeB OJHOCTOPOHHETO TraliMOpHUTa UMEKOT OJOHTOIE€HHYIO
stuonioruto [155]. B 2021 rogy 3ybapeBa A.A. U COaBTOpPHI YCTAaHOBHUJIH, UTO
COYETaHUE CHHYCHUTA C MaTOJOruen 3y00UeItoCTHONW cucTeMbl cocTaisieT 24-50%
BceX 3a00JIeBaHNI OKOJIOHOCOBBIX Masyx [14].

BepxneuentocTHas maszyxa sIBIsS€TCA MEPBOM M3 MPUIATOYHBIX Ma3yX HOCA,
KOTOpasi pa3BUBACTCS B KU3HU IUJIOJIa YEJIOBEKAa M JIOCTUTAET CBOEr'0 IMOJHOIO

Pa3BUTHUA K MOMCHTY IMPOPC3bIBAHUA ITOCTOAHHBIX BTOPBIX MOJIAPOB B BO3PACTC OT
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12 1o 14 net. B 3TOT MOMEHT W3HHU CPEIHUN 00BEM BEPXHEUETIOCTHOTO CHHYCA
coctaBisieT 15-20 mu [144].

JlHo ma3yxu mpeacTaBisieT COOON TOJICTBHIA CJOW KOPTHUKAIBHOM KOCTH,
KOTOpBIM 3alllMIIaeT OT MPSAMOr0 MPOHUKHOBEHHS OJIOHTOT€HHOW HH(]EKIuu B
BEPXHEYENIOCTHON cUHYC. KOpHU mepBOro, BTOPOro U TPETHETO MOJISIPOB, a TAKXKE
BTOPOrO M C MEHBIIEH YacTOTOW NEPBOr0 MNPEMOJISIPOB NPWIETAIOT K JHY
BEPXHEUECIIFOCTHOM IMa3yxu. TONIIMHA KOCTHOW TKaHU MEXKIY BEPXYIIKaMU KOpHEN
U mpocBeToM ma3zyxu BapsupyeT oT 0,2 mo 12 mm [54]. OpHako ¢ BO3pacToMm
aNbBEOJISIPHBIN OTPOCTOK BEPXHEW YEIIOCTH MOXKET UCTOHYATHCS, UTO NMPUBOJUT K
oOHaxeHUt0 MeMpanbl [lIHalifiepa ¥ MOBBIIAET PUCK PA3BUTHS OJAOHTOI€HHOTO
cunycura [155].

BBI,Z[CJISI}OT 3 tuma BCPXHCYCIIFOCTHBIX I1a3YyX:

o  [Ineemamuueckutl mun, XapaKTepU3yOMIHICsS HAMOONBIIUM 00BEMOM Ma3yXH 3a
CYET UCTOHYEHHUS U BBIITYKIOCTH KOCTHBIX CTEHOK, JTHO Ma3yXH JIOKAJIU3yEeTCA

HIDKE JTHA HOCOBOM ITOJOCTH.

o  Craepomuueckuti mun, XapakKTepU3YIOLIUWCS IIMPOKHUMHU CTEHKAMU C

BbIPAKCHHBIM FY6‘IaTBIM CJIOEM KOCTHOM TKaHH.

o [Ipomescymounwiii mun — cpeaHsas ¢dopMa MEXIy ITHEBMAaTHYECKUM U
CKJICPOTUYECKUM TUIIaMU [54].

KJIKT saBnsgeTcsa 30J0TbIM CTaHAAPTOM BHU3YAJIM3AIMHA BEPXHEUYEITHOCTHBIX
CHHYCOB W TIO3BOJISET JUATHOCTHUPOBATH TAKHUE IATOJIOTUYECKUE COCTOSHUA, KAK
YTOJIIIEHUE CIIU3UCTON 000JI0UKH BEPXHEUETIOCTHON Mma3yxu 6osee 2 MM, TIOJIUIIHI,
kucThl. [Ipu mogo3peHnr Ha HaTUYUE KOMOPOUIHOTO COCTOSHUSI XPOHUYECKOTO
CUHYCUTAa ¥ TIATOJIOTUW YEJIFOCTHO-JIMIEBOM 00JIacTM  OmNpaBlIaH BBIOOD
WCCIIEJIOBAaHUS HA KOHYCHO-Ty4€BOM KOMITBIOTEPHOM TOMOTpade ¢ MUHUMAIbHBIM
paspemenrem 15x15x15 cm [14].

ITo manupiM KJIKT Takke MOXHO OIICHHUTH COCTOSIHME HOCOTJIOTOYHBIX
MUHJIAJIMH. AJICHOU Bl (HOCOTJIOTOYHBIE MUH/IAJIMHBI ), PACTIOI0OKEHHBIE B BEPXHUX

OTJeJIaxX HOCOIJIOTKH, IPEJACTABIAIT co00i Maccy TUMGOUIHON TKaHHU, KOTOpPas
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SBIIAETCA YacThiO JUM(OITMUTENHATBHOIO TJI0TOYHOro Komblia [luporosa-
Banbaeitpa. AneHounbl SIBISAIOTCS YacTbl0 MMMYHHOM CHCTEMBI W 3allUIIAOT
BEPXHHUE JIbIXaTeIbHbIe MyTHU OT UHPeKuuu [8].

B 1983 roay Linder-Aronson u Leighton u3yuwiu TOJMIMHY MSITKUX TKaHEH
CTEHKH HOCOIJIOTKH B MPOJIOJILHOM HalpaBjieHuu y 53 neteit B Bo3pacte oT 3 10 16
JIeT ¥ OOHAPYKUIIH, YTO TOJIIMHA HOCOTJIOTOYHON MUHAIMHBI YBEIUUYUBACTCS K 5
rogaM, a IOTOM MOCTeNeHHO yMeHblmaercs K 10 romam. OpHako, cambIM
MOPA3UTENbHBIM  PE3yJbTaTOM OBUIO TMOBTOPHOE HEOONBIIOE yBEIUYCHHE
TUMGOUIHON TKAaHU Ha CTEHKE HOCOTJIOTKU B Bo3pacte 10-11 et ¢ mocTeneHHbIM
YMEHBIIICHHEM U TIOJIHOM atpodueit MuHaanuH k 16 rogam [131].

[Toznnee B 1999 rony Crouse U coaBTOpHI MOJATBEPAUIN MOJYUYECHHBIE paHEee
JaHHbIE. ABTOpBI YCTAaHOBUJIU, YTO Yy AeTell ¢ 9 1o 13 nmer oTMeuaercsa yBeaIuueHUE
B pa3Mmepe apixatenbHbix myTer ¢ 0,4 cm? no 0,5 cm? Onnako, B Bo3pacte 10 ner
OTMEYAETCS 3HAYUTEIbHOE YMEHBIIEHUE B Pa3MEPE BEPXHUX AbIXaTEIbHbBIX MyTEH,
YTO CBSA3AHO C NpeAnyoepTaTHol runeprpodueit mumboaHon Tkanu [58].

[To KJIKT BeImensitoT 4 creneHr 00CTPYKIMUA BEPXHUX JAbIXaTEIbHBIX MyTEH

aJICHOMIaAMHU:
e [lepBas crenenp — oOCTpyKIiusa MeHee 25%.
e Bropas crenenb — o6ctpykmus ot 25 10 50%.
e Tperbs crenenb — o0cTpykus ot 50 g0 75%.

e Uersepras creneHsb — o0cTpykuus 6omee 75% Hocormotku [173].

YcTaHOBIEHO, YTO CTEMEHb OOCTPYKIMU HOCOTJIOTKH KOppEIUpyeT  Co
CTENEHBIO CY>KEHUSI BEpXHEW uentocTH [174].

[To nanubim KJIKT Takxke MOXXHO OLEHUTh pa3Mep HEOHBIX MUHIAIUH U
cTeneHb 00cTpykiuu potorinotku. B 2017 roxy Iwasaki u coaBTopsl B cBOe# pabote

BBIICNIWIIN 5 cTerneHel runepTpopuu HEOHBIX MUHIAIINH

e | creneHb — OTCYTCTBUE TUNIEPTPOPUN HEOHBIX MUHATHH.
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e 2 CTENEeHb — MUHJAIMHBI IEPEKPBIBAIOT Y4 IPOCBETA POTOIVIOTKH J10 JINHUH,

MPOXOJISIIIEH MO HEHTPY JIbIXaTEIbHBIX My TEH.

e 3 CTEIEeHb — MUHIOAJINHBI ICPCKPBIBAIOT Ya MMpOCBCTA POTOIJIOTKH A0 JIMHUH,

MPOXOJISIIIEH MO HEHTPY JIbIXaTeIbHBIX My TEH.

e 4 creneHb — MUHJAIMHBI IEPEKPBIBAIOT 74 IPOCBETA POTOIVIOTKH J10 JINHUH,

MPOXOJISIIIEH MO HEHTPY JIbIXaTeIbHBIX My TEH.

e 5 CTENEHb — MUHJAJIMHBI TOJIHOCTHIO MEPEKPBIBAIOT MTPOCBET JIBIXATEIbHBIX
nytei [173].

['uneprpodust HEOHBIX MHMHIAIUH HapaBHE C aJCHOUJAMU M JeBUAIUEH
HOCOBOM IMEPEropoKU MPUBOAUT K OOCTPYKIIMM BEPXHHUX JIBIXATENbHBIX MyTEH C
pPa3BUTHEM CKEJETAIbHBIX U 3y0O0albBEOJSPHBIX HM3MEHEHHUH Ha YpOBHE
3yOouentocTHOro amnmapara. Ha ¢gone popMupyromuxcs u3sMeHEHUH HapyIIaeTcs
MOJIOYKEHHUE SI3bIKA, UTO TaK)KE€ MOYKHO BU3yanu3npoBath ¢ nomounbto KJIKT [174].

B Hopme s3BIK JOMKEH IUIOTHO mpuiieraTh K TBEpAOMY HEOY s
oOecrieueHust MOJICP>KKU BEPXHET0 3yOHOTr 0 psijia OT BO3AECHCTBUS MEYHBIX MBIIIII.
Hapyuienune JAHHOT'O (bU3HOTOTHYECKOT0o MBIIIEYHOT O paBHOBECHS
COIIPOBOXK/IAETCS CYKEHHEM BEpXHEH YeIIOCTH ¢ (OPMUPOBAHUEM BBICOKOT'O HEOA
Y TeHJICHIIUEHN K BEpTUKaIbHOMY TUIY pocTa [180].

[To nanubm JIxx. Mbto (2018), s13bIK sIBJIsIETCSI OCHOBHBIM OPTaHOM, KOTOPBIH
ONpENEIIIET TUIl POCTa JMIEBBIX CTPYKTYyp. HempaBuibHOE MONOKEHUE MATKHUX
TKaHEe — OCHOBHOW (pakTOp HENMpaBWIBHOTO JIMIIEBOrO pocTa. Tak, mo MHEHHIO
aBTOpa, BBUAY TOTr'0, YTO SIMOHCKUM M KOPEHCKUN S3bIKU TPEeOYIOT MEHBILETO
KOHTaKTa si3blka ¢ HEOOM, y JMAHHBIX ITHUYECKUX TPYIIl C BBICOKOM YacTOTOM
BcTpeuaetcd 11 ckeneTnsiid knace [21].

[TonmyyeHHbIE pe3yJIbTaThl COrJACyOTCS € JaHHBIMM ucciaenoBaHus 2017
roja, npoegeHHoM Iwasaki u coaBTopamu: tipu Il kiacce ormedaercss HU3KOE U
nepeaHee MOJIOKEHNE A3bIKa, KOTOPBIM OKAa3bIBAET BBICOKOE JIABJICHUE HA MEPEIHEN
OTJIe]T HWKHEH YeIIOCTH, YTO CHOCOOCTBYET (POPMHUPOBAHMIO HMKHEUETIOCTHOM

IMPOrHaTuH. B cBoro oucpeab, Ipu Il xmacce s3bIK TakXke HE MpUJICTAaCT IINIOTHO K
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HEOY, UYTO CHOCOOCTBYET CYKEHHIO BEpPXHEH 4YENIOCTH. Y TMAalMEeHTOB C
3ybouentocTHOM aHomanued Il kiacca ObUTO BBISIBICHO YMEHBIIEHHE MPOCBETA
BEPXHUX JIbIXaTENbHbIX ImyTe [173].

JIBuKeHUE SI3bIKA SIBISIETCS OAHUM U3 BAXKHEUIIINX COCTABISIONIMX HE TOJIBKO
IJIOTaHMs, HO U JIbIXaHUsd U peuyeoOpa3zoBanusd. Bcero B cytku npoucxoaut 1400-
2400 rioraTeldbHBIX ABUKEHUMN: B CPEJHEM — JIBa IJIOTAHUS B MUHYTY B JJHEBHOE
BpEMS U OIHO IJIOTaHWE B MUHYTY B HOUHOE BpeMsi. C Te4yeHUEM KU3HU MEXaHU3M
IJIOTaHUS TMPETEprieBaeT WM3MEHEHUS: (PU3UOIOTHYECKUN «WHOAHTUIBHBINY THI
IJIOTaHUS B MEPBbIE TO/ABI KU3HU peOCHKAa CMEHSIETCS TPaH3UTOPHBIM, KOTOPHIN B
KOHEYHOM CUETE MEPEXOIUT B COMATUUECKUN «B3POCIBI» TUTI rioTaHus [184].

S3BIK KaK MBIIIEYHBIM OpraH COCTOUT W3 BHENIHUX M BHYTPEHHUX MBIIIIII.
JIBukeHue s3bIka BIEpe]  OCYILIECTBISETCA TJIaBHBIM 00pa3oM 3a Cuér
(GyHKIMOHUPOBAHUS MOAOOPOIOYHO-SI3bIYHON MbIIIBI. Ee MbllieuHble BOJOKHA
OepyT cBOe Hayajao OT MOAOOPOMOYHOM OCTH W CIEAYIOT K CIM3UCTOM 000J0uYKe
s3bIKa Ha BCEM €ro MpoTsKeHuu. HikHie MbIIIeYHble BOJIOKHA MTPUCOETUHSIOTCS K
NOJBSA3BIYHON KOocTH. Takum o00pa3oM, IO MeXaHU3My (UKCAIMH TOYKH
NPUKPETVICHUS SI3bIKa HA KOCTHBIX CTPYKTYpax SIBJISIOTCS PEHUNPOKHBIMU: C OJTHOM
CTOPOHBI, TOJBU)KHBIE HIDKHSAS YEIIOCTh W TOIBSA3BIYHAS KOCTh, M C JPYrou
CTOPOHBI, KOHYMK U CIUHKA s3bika. Clie0BaTeIbHO, MBIIIEUHAs SHEPTHsS C SA3bIKa
BO BpeMs TJIOTaHUSA PACTIPOCTPAHACTCS HA pPa3IUYHBbIE KOCTHBIE CTPYKTYpHI
YEJIFOCTHO-JIMIIEBON 00JIACTH U BIIMSET HA UX MOJIOKEHue [9].

[TocpenctBom 1edanomerpudeckoro anainuza B 2011 romy Machado u
COABTOPHI YCTAHOBWJIM, YTO y JIETEH C ATUIMMUYHBIM TJIOTAHUEM MOIbSA3bIYHAS KOCTh
3aHUMaeT OoJiee HU3KOE MOJIOKEeHHE (OOJbIIE PACCTOSHUE IO MJIOCKOCTH BEPXHEM
YeNOCTH), W YMEHBIIEHO B pa3Mmepe GapuHreaqbHOe MPOCTPAHCTBO, UTO
CYILIECTBEHHO MOBBIIIAET PUCK PA3BUTUS POTOBOIO TUMA JbixaHus [135].

[Tonbsa3piuHAs KOCTh HE CBsSI3aHA C JIPYTMUMU KOCHBIMH CTPYKTYpaMu, B
OTJIMYUE OT OCTAJIBHBIX KOCTEW UETIOCTHO-JIUILEBOW oOnactu M men. K naHHOiM

aHaTOMUYECKOU CTPYKTYPC MPUKPCIUIAOTCA MBINICYHBIC BOJIOKHA, q)aCIII/II/I )41



46

cBs3ku. ClieoBaTeIbHO, TOJOKECHUE TMOABA3BIYHON KOCTH OTYACTH OTpa)KkaeT
HaIPsDKEHUE MBIIIII, CBA30K U (haciuil, MpUKPEIUISomuxcs K e [51].

BBumy BBICOKON TOABMIKHOCTH TMOJBS3BIYHOM KOCTH  CYIIECTBYIOT
CJIOKHOCTH B OIpejiesieHnu €€ UCTUHHOTO TosioxkeHus. Opnako emé B 1967 rony
Sloan 1 coaBTOpBI OOHAPYKMJIM, YTO MPU AHOMAJIMHM OKKJIIO3UU BTOPOTO Kjacca
MOABSI3bIYHAS KOCTh PACIOJIOKEHA HECKOJIbKO BBINIE M KIEPEAH, 4YeM TIpH
HelTpansHol okkimro3uu [67]. Tlozguee B 1996 romy Nobili u Adverse cBs3zanu
pa3IMuHOE TMOJI0KEHUE TOABSI3BIYHON KOCTH C MOCTYpPaJbHBIMU U3MEHEHUSIMU. Y
MAlUECHTOB ¢ JUCTAJIBHON OKKJIIO3WEH T'0JI0BAa PACcIoyiaraeTcsl ¢ HaKJIOHOM BIIEpeT,
B OTJIMYHME OT MAIMEHTOB C ME3MOKKIIIO3UEH, KOTOPBIE JepKaT T'0JIOBY C HAKJIOHOM
K3a71, TEM CaMbIM KOCBEHHO HW3MEHSS IOJOKECHHE MOIbA3bIYHON KocTh [152].
CrnenoBaTenbHO, U3YUYCHHUE TTOJIOKEHUS TTOABSI3BIYHON KOCTH TTO3BOJIIET KOCBEHHO
CYyIHUTh O (PYHKIIMOHATBHOM COCTOSSHHHM MYCKYJIATYPhl YETIOCTHO-TUIICBOM 00J1aCTH
U TIIEH.

B Gonee coBpeMEHHBIX HCCIIEIOBAHMIX TOATBEPIKIACTCS, YTO MOJIOKCHHUE
MOMBSI3bIYHON KOCTH 3aBUCUT OT COOTHOIICHUS BEpXHEW W HWKHEU YeITIOCTeH —
3HaueHus yria ANB [65], crenienn HakiioHa pe3loB. PaccTosiHue OT NOIbSI3bIYHON
KOCTU JIO IIEWHOr0 OTJesia TO3BOHOYHUKA KOPPEIUpyeT ¢ JUIMHOW TEePEIHEro
oT/iea OCHOBaHUs uepena [92].

B 2012 rony Wang 1 coaBTOpbI YCTAaHOBUJIM, YTO MOCJIE OPTOJOHTUYECKOTO
JCYCHUSI C YAAJICHHEM YEThIPEX TMPEMOJSIPOB OTMEYAETCS KOMIIEHCATOPHOE
CMEIIIEHUE BHU3 TOIBA3BIUHON KOCTH, a TaKXKe 3HAYUTEIBHOE CY)KCHHE
JbIXaTeNbHBIX TMyTeH Ha (oHe peTpakiuu mnepeaHeil rpymnmbl 3y6oB. [loaTomy
BXHO OIpPEJENATh COCTOSTHUE JIBIXaTEIbHBIX MyTeH W TMOJIOKEHUE TOABI3BIYHON
KOCTH J10 Hayajaa OpTOJOHTHYECKOTrO JeueHus [84].

Ha coBpeMeHHOM »JTame pa3BUTHS CTOMATOJOTHU BPAauU-OPTOIOHTHI
HCIIOJIB3YIOT MOJyaBTOMAaTUUYECKUE MPOrPAMMBI, KOTOPBIE MMO3BOJISIIOT OMPEICIIUTh
TaKUe MapaMeTpbl BEPXHUX JIXaTEIBHBIX MyTeH, KaKk 00BhEM, IMUPUHA U TUTOMIA b
MOTIEPEYHOr0 ceueHus. B gaHHOM HcclieoBaHUM Pacdy€éT oO0bEéMa JbIXaTeNbHBIX

nyteil BeImoONHsUICS B mporpamme «Dolphin  Imaging and Managementy.
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CoBpeMeHHBIE UCCIIeI0BAHUS TTOJITBEPKIAIOT BHICOKYIO JOCTOBEPHOCTh U3MEPEHUS
00bEMa BEpXHUX AbIXaTENBHBIX MyTell B maHHoM mporpamme. Tak, El u coasr.
(2010) B pe3ynbTaTre CpaBHEHUTEIBHON OLIEHKH TPEX KOMMEPUYECKUX MPOTrPaMHBIX
obecnieuenuit (Dolphin Imaging & Management Solutions, InVivoDental,
OnDemand3D) ycranosuiu, uto nmporpamma «Dolphin Imaging and Management»
JEMOHCTPUPYET BBICOKYIO JOCTOBEPHOCTh MONyudeHHbIX u3MmepeHud [105]. C
MOMOIUIBIO JIAaHHOM MPOrpaMMbl MOKHO OMPENEIUTh HE TOJBKO COCTOSIHUE BEPXHUX
JBIXaTENBHBIX MyTeH, HO M TpoBecTH IedaJTOMETPUUECKUN aHAU3 JJI OLIEHKH
B3aMMOOTHOIIICHHSI CKEJIETAIbHBIX U 3y00aIbBEONIIPHBIX CTPYKTYP.

BaxxHo yuuThIBaTh, YTO TOJIOKEHHUE MHOTHX IedaToOMETPHUUECKUX
OPUEHTUPOB MPU MPOBEJCHUU UCCIIEAOBAHUS HANPSIMYIO 3aBUCUT OT OPHEHTAINH
roJI0BBI B IpocTpaHcTBe. EcTecTBeHHOE nosnoxkenue roinossl (natural head position,
NHP) sBnsercs nHambosiee NPaBWIBHOW (PU3HOJOTHUYECKOH M aHATOMUYECKOU
OpUEHTAllMeN Ji1 OLEHKW TapMOHUHU JIMIA, TOJOKEHUS YeNtocTe u 3yO0oB.
WuTerpanus 3puTenbHbIX, COMATOCEHCOPHBIX U MPOMPHUOIIEITUBHBIX PEPIIEKCOB C
BECTUOYJIIPHBIMHU peduiekcaMu obOecrneurnBaeT CTaOMIBHOCTh MOAIEPKHUBAEMOM
ecTecTBeHHOM mo3bl B mpocTpancTBe. CormacHo Cevidanes u coaBt. (2009),
UCIIOJIb30BaHUE TMPOTPaMMHOI0 oOOecreueHus JUisi OpHUEHTAllMM TOJIOBHI B
npoctpaHcTBe 110 JaHHbIM KJIKT neMoHcTpupyeT BBICOKMN MTPOLEHT HAAEKHOCTU
MOJYYeHHBIX IedaroMeTpuueckux wusMepenuid. Ilpu »sToM wucnonab3oBaHUE
BHYTPUKPAHUAIBHBIX OPUEHTHPOB MTOKA3bIBAET 00JIEE BRICOKUM MPOILIEHT TOYHOCTH,
YeM UCIIOJIb30BAHUE IKCTPAKpaHUAIbHBIX OpueHTHpoB [118].

B nerckoM M moapocTKOBOM BO3pacTe pPOCT YENIOCTHO-THUIEBON 00sacTu
XapaKTepu3yeTcs OTHOCHUTENbHO CTAOWJIbHBIMH M HEU3MEHHBIMH OCHOBAaHHEM
yeperna v OONBIIMM 3aThUIOYHBIM OTBEPCTHEM, B TO BpEMs KaK OTMEYaeTcs
3HAUUTEIBHBIM POCT CBOJA uepemna, a TakKe BEepXHEeW W HibkHel uemtoctu. B
Bo3pacte 10-18 jeT pocT 4enroCTHO-IUIIEBOM 00JacTH B MEpPEAHEM HaIPaBICHUU
COCTaBJISI€T MPUOIU3UTEIBHO 5 MM, B 3aaHeM Hampasienuun — 20 mwm. [Ipu stom
CpeaHssl CKOPOCTh pOCTa B MEPEIHEM M 3aJHEM HalpaBlieHUs X cocTaBisator 0,625

MM U 2,50 MM B roj cooTBeTCTBeHHO. [lonoxkenue nedamomerpudeckux touek Or
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(orbitale, Hanbonee HWXKHSAS TOYKAa KOCTHOW ria3HmIlbl), Ba (basion, mauGoinee
HWOKHSS ¥ 3aHSIs1 TOYKA KIIMHOBUHOM KocTh), N (nasion, HauboJsee nepe/ss Touka
HOCO-JIOOHOTO 1IBa) OCTa€TCs HEU3MEHHBIM, B TO BpeMs Kak Touka Go (gonion,
TOUYKA TMEpPEeCceueHUs Teja U BETBU HIDKHEH YeNIOCTH) CMENIaeTcsl BHU3 U BIEPEN
[56].

Coobmraercsi, 4ro Oojbliasg dYacTb pocTa OcHOBaHUs dyepena (85%)
MIPOUCXOAUT B MEepBbIE 5 seT ku3Hu [156]. IMeHHO mo3TOMY IIpH CTaHAAPTU3ALINH
rOJOBbl B TPOCTPAHCTBE MPH TPOBEICHUHM HCCIEIOBAHUS HCIOJIb30BAINCH
KpaHUaJIbHBIE OPUEHTUPBI, B TOM 4YHCIE OOJBIIOE 3aTHUIOYHOE OTBEPCTHE B
CPEeIMHHO-CATUTTAJIBHOM  TUIOCKOCTH W (PpaHkdypTcKas TOPU3OHTaIb B
KOPOHAJIBbHOM TJIOCKOCTH.

OpueHTtanys TOJOBbl B MNPOCTPAHCTBE BIIUSAET HE TOJBKO HA 3HAYCHUS
e anoMeTpUYECKUX MapaMeTpoB, HO U Ha (PopMy IbIXaTenbHBIX MyTei. HecMoTps
Ha TO, uTo npu BhinoHeHNN KJIKT monoxkeHue roiioBbl NalMeHTa peryiupyercs
PEHTIEHOJIOTOM JI0 €CTECTBEHHOI'O IIOJOKEHHMS C TIOMOLIBIO OIMOpBl IS
noI00po/iKa, BO BpeMs BBHITIOJIHEHUS MCCIIEIOBAaHUS BO3MOXKHO M3MEHEHHUE yria
HAKJIOHA I'OJIOBBI, CMEIIEHUE HUKHEN YemtocT. Kpome Toro, monokeHue s3blka, a
Takke (asa JpIXaHUS HANPSIMYIO BIUSIOT Ha pe3yJbTaTbl u3MepeHuit [193].
[TosToMy BO Bpemsi MPOBEACHHUS HCCIEIOBAHUS BCEM IMAallMEHTaM OBLIM JaHBI
YETKUE PEKOMEHIAIIMA OTHOCUTENIBHO PEXKUMa JIBIXaHUS U TOJI0KEHHUS A3bIKa.

Baxuo yuwuteBath, urTo KIJIKT y Bcex wuccienyempix IalMeHTOB
BBINIOJIHSUIOCH B TOJIO)KEHUU CTOS. Y CTAHOBJIEHO, YTO I03a MAlHUEHTa BO BpPEMs
UCCJIeIOBaHUs (B TMOJOKEHUU CTOS, CUAS WIM Ji€kKa) BIUIET HE3HAUUTEIbHO Ha
00BEM JIBIXaTENbHBIX MyTeH, Tak KaK HOPMaJbHBIA HEHPOMBIIICUHBI TOHYC
MpEeAOTBpAIlaeT 3HAYUTENbHBIE M3MEHEHHs y OoapcTBylolero 4enoBeka [199].
Bornee cymiecTBeHHbIE H3MEHEHUS B pa3Mepe JIbIXaTeIbHBIX MyTeil HAOII0AaI0TCS BO
CHE, KOrjJa NPOUCXOAUT 3HAYMTEIBHOE CHI)KEHUE HEHUPOMBILIEYHOTO TOHYCA:
OTMEUAETCs COKpallleHHe B O0bEME IbIXaTENbHBIX IMyTEH, YTO TOBBIIIAET PHUCK

pecnupaTOpHBIX paCCTPOMCTB B HOUHOE Bpems [182].
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Bospact Taxxke sBisercs (akTopoM, KOTOPBIM BIUAET Ha COCTOSHHUE
JILIXaTeNbHBIX MyTeH. AKTUBHBIN POCT YEIFOCTHO-JIMIIEBOM 00J1acTH HAOIIOMaeTCs
B niepuof 6-17 ner. Tem He menee, B uccienoBannu 2013 roxa Mislik u coaBTOpsI
HEe OOHApYXXWJIM 3HAYUTEIBHBIX U3MEHEHMM B pa3Mepax JbIXaTeIbHBIX ITyTEH.
PaccTostnue Mexay MArkuM HEOOM M 3aJHEeH CTEHKOW TJIOTKU OBLIO YBEIUYCHO Ha
1,03 mm B mepuos ot 6 1o 17 net [163]. CnienoBatenbHO, akTUBHOE (HDOPMUPOBAHKE
JILIXaTeNIbHBIX MyTeH MIPOUCXOAUT B 0OJiee paHHHE TMEPHOILI POCTa C IEJBIO
obOecrieueHus HOPMAIBHOTO (PU3UOTOTMUECKOTO BO3AYIITHOT'O IMMOTOKA.

B cBoto ouepear, B 20-50 ner ormeuaercs NEpUOJ MHUHHUMAaIbHBIX
W3MEHEHUM, 3a KOTOpbIM (Tocsie 50 jieT) clienyeT 3HAaYUTEIbHOE YMEHBIIICHUE B
00béMe apixaTenbHbIX TyTed. Cy)KeHHe AbIXaTeIbHBIX MyTeW B Oosiee crapiiem
BO3pACTE CBSI3aHO C IMOCTENICHHBIM CHIDKCHUEM MBIIIIEYHOT0 TOHYCa. ITOT (pakTop
00BSCHSIET BO3pPACTAHUE YACTOTHI BCTPEYAEMOCTH OOCTPYKTHBHOI'O aIllHO? CHA C
yBEJIMYEHHUEM BO3pacTa nanueHTa [182].

Cornacuno nanueiM Vidya u coaBT. (2020), oxxupeHue SIBISICTCS OAHUM M3
($haKTOpOB, OKA3bIBAIOIIUM 3HAYUTEIBLHOE BIIMSHUE HA CTETICHb CY)KEHUSI BEPXHUX
JbIXaTeNbHBIX MyTEH Kak y JIEeTei, Tak M Yy B3pocibix [86]. IMEHHO mo3TOMY
MAIMCHTHI C MHICKCOM Macchl Teja > 30 He ObUIM BKIIIOUCHEI B HAIIIE UCCJICIOBaHHUE.

Ha coBpemeHHOM »3Tame pa3BUTUS OPTOAOHTHH HE CYIIECTBYET €IMHOTO
MPOTOKOJIa OLICHKU COCTOSIHUSI BEPXHHX JbIXaTEJbHBIX IMMyTEW: pa3Hble aHAIU3bI
IpeIaraloT CBOM 1edaasoMeTpUIeCKUe OPUEHTUPHI JJId U3MepeHus oobéma. B
uccnenoBanusx 2012 roga Schendel u coaBTopoB [182] u 2018 roma Martins u
coaBTOpoB [139] aHanu3 cOCTOSIHUS BEPXHUX JbIXaTEIbHBIX MTyTeH ObLI OrpaHUYEH
3angHeil HocoBoil ocThio (PNS, spina nasalis posterior) u nepenHe-BepxHei
IpaHuIlell YeTBEPTOrO IICHHOTO TO3BOHKA, YTO COOTBETCTBYET ITOJIOKEHUIO
Haaropranuuka. CpegHee 3HaUeHHE 00bEMA IbIXaTEIbHBIX MyTeH B Bo3pacTe 26-30
seT coctaBuiio 15 590 £ 5 910 mm?, B 36-40 met cocraBuiio 14 370 £ 6 030 mm3
[182]. OnHako BBUAY TOrO, YTO y MAIMEHTOB C JIMCTOOKKIIIO3UEH, KaK IMPaBuUio,
HaOII0IAt0TCS MMOCTypalbHbIC HAPYIICHUS, B TOM YHCIIE JIOP/I03 B IICHHOM OT/EIe

IIO3BOHOYHHKA, JdaHHasA MCTOAHNKA MABJISACTCA HCCOBCpIIICHHOﬁ. KpOMC TOro,
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CYIIECTBYIOT MTOJIyaBTOMATHYECKHUE MPOTPAMMBI, KOTOPBIE HE MO3BOJISIIOT U3MEHSTh
OpUEHTALNIO ro0BbI B pocTpancTBe 1o AaHHbIM KJIKT. Haknon ronoBel knepeau
WM K3aAu BO BpEMs HCCICIOBAHMS OTPaXKaeTcsl Ha TIOJIOXKEHUM IISHHBIX
MTO3BOHKOB, YTO OYIET BIUSATH HAa PE3yJIbTAThI POBOAUMBIX U3MEPCHUH.

B uccnenosanuu 2007 roga Ogawa v COaBTOpPbI B KAUECTBE BEPXHEHN IPaHUIIBI
UCCIIeyeMOM  00JIaCTH  JBIXAaTENIbHBIX IMyTeHd  HCIOJIB30BAIM  IUIOCKOCTD,
MPOXOAAIIYI0 Yepe3 CcamMyl IUCTalbHYI0 TOYKY TBEpAOro HEOGA mapajuiebHO
bpaHkdypTCKOH rOPU30HTAIIN, HIDKHEH IPaHUIIBI — INTOCKOCTh, TPOXO/ISIIY IO uepes
caMyl0 TIepeHEe-HUKHIOK TOUYKY BTOPOTO IICHHOrO IO03BOHKA TMapajuiesIbHO
bpankdyprckoii ropuszoHTanu. s ompeaesieHUs TEpeaHel, 3amHed U
JaTepaNbHBIX TpaHUIl HCCIEAyeMOH O00JacTH B  aKCHUAJIBHOW MPOCKIIUU
BBICTPAWBAJICS KBaJIpaT C IIEJIBI0 TOJIYyUYCHHUS HUCTUHHOTO 00BEMA JhIXaTEIbHBIX
nytei. Y marueHToB B Bo3pacte 45,4+19,5 net 6e3 0OCTpYKTUBHOT'O ariHO? CHA B
aHaAMHE3e CpelIHee 3HauYeHHe 00bEMa POTOTJIOTKH coctaBuio 6051,7+1756,4 mwm?
[107]. Ognako dpaHkdypTCKasi TOPU3OHTAIb SBIISIETCS TSAKEIO BU3YyaTU3UPYyEeMOH
MJIOCKOCTBIO MPU BBITIOJHEHUH UCClieIoBaHus. HamokeHne KOCTHBIX CTPYKTYp HE
BCErJa IO3BOJIIET XOPOIIO BHU3YaJIM3UPOBATh TOYKY porion (BEpXHSS TOUYKa
Hapy>XHOI'O CIIyXOBOTO TMPOX0Jia), YTO TakKe BIUICT Ha JOCTOBEPHOCTH
MIPOBOJIUMBIX U3MEPEHUM.

[Tozanee B 2020 romy Vidya u coaBTOpsl MOAM(PUIIMPOBAIU METOIUKY
ananm3a Ogawa u coaBTopoB (2007): mMpoCTpaHCTBO POTOTJIOTKH OBIIIO OIPAHHUYCHO
HEOHOM tuIockOoCcThIO (ANS-PNS) 1o BepxHeil rpaHWIle U TUIOCKOCTBIO €M
napajuieIbHOM, KOTOpas MTPOXOAUT dYepe3 HaumOojiee MNepeaHE-HIKHIO TOYKY
BTOPOr0 IMICHHOrO MO3BOHKA, MO HWxHEH Tpanuie. CpegHee 3HaueHHe 00bEMaA
uccueayemMon obnactu coctaBuio 6876,40 Mmm? 11 AIMEHTOB C 3y0OUYETFOCTHOM
anomanueint Il ckenmerHoro kiacca, 8294,73 MM® 1J1s TAallUEHTOB € 3y0OUYETIOCTHOM
aHomanuer I ckemerHoro kijacca u 10941,43 mm® gng mamumentoB ¢ I
CKeJIeTallbHbIM KilaccoM [86]. OpnHako, BBUAY BO3MOKHOTO HAJIWYMsS POTALUU
MICHHBIX TMMO3BOHKOB y MAIlMEHTOB C JUCTOOKKJIIO3WEH, TaHHBIA METOa pacuéra

00BEMa BCPXHUX AbIXATCJIIBHBIX HYTCﬁ TaK)Ke HE SIBIISIETCA OOBEKTHBHBIM. TaK, B
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uccnenoBanuu Oyanedel (2019) y mamueHntoB ¢ 3ybouentocTHOW anomanuen 11
KJ1acca ObUT BBISIBJICH BBIPAXKEHHBIN JIOP103 B IIEMHOM OT/ee MO3BOHOYHUKA [159].

B pabore 2016 roma Pliska u coaBTopoB wHccienyemasi 30Ha BEPXHHX
JIBIXaTENBHBIX IMyTEH OblJIa OrpaHUYEHa TYPEIKUM CEIJIOM 1O BEpXHEW I'paHulle U
BEpIIMHONW HAJArOpTaHHWKA MO HIDKHEW rpanune. CpenHee 3HaueHHe o0bEMa
JbIXaTenbHbIX TyTel cocTaBmiio 20056,4 mm? [103].

B wuccnenoanuum 2012 roma Chiang u coaBTOpoB, 00BEM BEpPXHHUX
JBIXaTENbHBIX TMyTeW ObUI OrpaHUYEeH IO BEpXHEW TpPaHMIE TUIOCKOCTHIO,
COCIMHSIONICH 3aHI0I0 HOCOBYIO ocTh (PNS) ¢ camoif HIkHEH U 3alHEH TOUKOM
3aThUTOYHOM KOCTH (basion), a B HUKHEN 4aCTU — TIIOCKOCTBIO, TIPOXOISIICH Yepe3
HamOoJiee BEPXHIOID TOYKy HaaropranHuka. CpeaHuii o00bEM  BEpXHUX
JIbIXaTeNbHBIX TTyTeN 9,7-16 NEeT B UcclienyemMoil TpyIe ¢ maToJIorue mpuKyca u
BBIP)KEHHBIM CYyXEHHEM BepxHell uentoctu coctasui 11193,8 mm? [198]. Ognako,
BBUJIy BO3MOKHOI'O M3MEHEHUS TMOJIOKEHUSI HAJATOPTAHHHMKA BO BPEMs TJIOTAHUS
IIPY BBITIOJIHEHUH KOMITBIOTEPHOM ToMorpaduu, JaHHas METouKa pacuéTa 00bEmMa
BEPXHUX JBIXATEIBHBIX MYTEW HE SBISAECTCS COBEPIICHHOM.

BBuay cymecTBylOmMX HEJOCTATKOB PA3IMYHBIX METOAMK OIICHKH
COCTOSIHMSI BEpPXHHMX JbIXaTENbHBIX NyTeH HaMu ObLT pa3paboTaH crmocod
JMArHOCTUKH MOP(HO(YHKIIMOHATIBHOTO COCTOSIHHS 3yOOUYENIOCTHOrO amnmapara 3a
CUeT ONpeNeNCHUsI TIOJIOKEHUSI BEpXHEH W HWKHEH YeNIoCTe C  IIeJbIo
dbopMupoBaHUS MHAUBUAYAIBHBIX W KOMIUIEKCHBIX IUIAHOB OPTOJAOHTUYECKOTO
JeYeHUsT TAaIlWeHToB ¢ matojorueit okkmo3uu (kom mo MKB — KO07) c
NPUBJICYCHHUEM CIIEUATUCTOB 0011ero npoduis. MeToa oCHOBaH Ha MPOBEACHUU
JBYX pe(pepeHTHBIX TUIOCKOCTEN: TNIOCKOCTH BEpXHEHN UETIOCTH, MPOXOASIICH yepes
nedanomerpuueckue opueHTUpPHl SNA (spina nasalis anterior, mepeaHsiss HOCOBas
ocTh) 1 SNP (spina nasalis posterior, 3a7Hsi1 HOCOBasi OCTb), U TUIOCKOCTH HUYKHEH
YeII0CTH, MPOoXosiiel yepe3 uedanomerpuueckue opueHtupsl Go (gonion) u Me
(menton). C menbto 0003HAYEHUS BEPXHUX TPAHUIl HCCIEAYEeMOro oObEMa
JBIXaTEJNBHBIX MyTeH Ha CAarUTTAJIbHOM Cpe3e IUIOCKOCTH BEpPXHEH YENIOCTH U

HIDKHEH YeJIIOCTH MMpOAJICBAXOTCA 0 IICPCCCUCHUA C SaHHCﬁ CTCHKOM POTOIJIOTKH.
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[lepeaneit 1 3aHElN TpaHUIIAMU UCCIICTYEMON 00JaCTH SBIISIFOTCSI OOKOBBIE CTCHKH
rioTku. Pacuet o0bEMa BEpXHUX JbIXaTEIbHBIX MyTeH MPOBOAWICS B MPOrpaMMe
st 3D nedanomerpuueckux pacu€roB (Dolphin Imaging & Management
Solutions, InVivoDental u np.).

TexHuYecKuM pe3yJbTaTOM JIaHHOTO M300PETEeHHS SIBISLIOCH TOBBIIICHUE
3¢ HEeKTUBHOCTH c11oc0o0a 3a CUET UCTIOIB30BaHMS B KAUECTBE TPAHUIL UCCIIETyEM O
00J1aCTH BEPXHHUX JBIXATENbHBIX MYTEeH KOCTHBIX CTPYKTYpP — IUIOCKOCTH BEpXHEM
YEJIOCTU U IUIOCKOCTH HWKHEW YEIFOCTH, KOTOPBIE XOPOIIO BU3YAIU3UPYIOTCS I10
naHHplM - KJIKT, 4YTO CylIeCTBEHHO MOBBIIAET TOYHOCTH IPOBOJUMOIO
uccienoBanus. Kpome Toro, mpu mnpoBeleHUU Le]aloMeTpUuecKoro aHaaiusa
JJaHHBIE TUIOCKOCTU NPOBOJATCS JUISI U3MEPEHHUsI pa3Mepa BEPXHEHM U HUXKHEU
YEJIOCTEN, a TaKXKe Ui ONPEACICHHUS MX HAKJIOHAa OTHOCUTEIBHO JAPYr ApYyra H
OTHOCUTEIBHO OCHOBaHMS uyepemna. Hanuume npoBeneHHBIX pedepeHTHBIX
IJIOCKOCTEN CYLIECTBEHHO COKPAILAET BPEMEHHBIE 3aTPaThl U YIIPOILLIAET METOAUKY
pacuéra 00bEMa IbIXaTEeNbHBIX IMyTEH.

Takum 00pa3oM, Ha CETOAHSIIHMA [I€Hb HE CYLIECTBYET OOBEKTUBHOIO
criocoba OLIEHKU COCTOSTHUSL BEPXHUX JbIXaTenbHbIX myTel no nanabiM KJIKT. Ha
OCHOBE aHAJIN3a CYLIECTBYIOUIUX HEAOCTATKOB PA3JIWYHBIX METOAUK OLEHKHU
COCTOSIHUSI BEpXHUX JBIXaTEIbHBIX MTyTeil HaMU ObLIT pa3paboTaH criocod u3MepeHus
00BbEMa BEPXHUX JIBIXATENbHBIX MTyTeH 3a CYET OnpeiesieHUs TOJI0KEHHS BEpXHEH U
HIDKHEHN YEJIIOCTEN C LEJIbIO YIYUYLICHHs KaueCcTBa IMPOBOJAUMON OPTOAOHTUYECKON

JAUAarHOCTHUKH, COCTABJICHHUSA KOMIIJIICKCHBIX ITJIAHOB JICUCHMUA.
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I'masa 2. MATEPUAJIBI U METO/IbI

2.1. O0béM uccie0BaHUA U 001Ias XaPAKTEPUCTHKA MaTepuaja

HccnenoBanne mpoBOAWIOCH Ha y4eOHO-KIMHHYECKOW Oasze QakyibTeTa
CTOMATOJOTUM M MEIUIMHCKUX TexHonoruii denepasbHOr0 ToCyAapCTBEHHOTO
OIOKETHOro 00pa30BaTENbHOIO YUpEeXKJIEeHUsS BbIcuiero odOpa3zoBaHus «CaHKT-
[TerepOyprekuii rocynapcreeHHbiil yauBepceutre™ — 000 «OMEIAJIEHTAJI» (r.
Canxkrt-IletepOypr). Ha mpotskenun nsatu et (¢ 2018 r. mo 2023 r.) Obuio
IPOBEJIEHO  OTKPBITOE MPOCIEKTUBHOE CPABHUTEIBHOE  HUCCJIEJAOBAHHE B
napajyieNibHbIX Tpynmnax mnarueHToB. OObekToM wHccienoBanus sBuwimch 100
nanueHToB (15 wmyxumH u 85 xkeHImMH) B Bo3pacte oT 18 mo 44 jer c

3y0O04eNIFOCTHON aHOMaJiue BTOporo kiacca mo kimaccupukanuu IHrs (K07.20)

(pucyHok 1).

Pucynok 1. ®otorpadguu 3yOHBIX ps/IOB MALUEHTA C JUCTAIBHBIM TPUKYCOM
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KonTponshayto rpynmy coctaBuiiv 10 naimueHToB B Bo3pacte oT 18 no 44 ner
C HEUTpambHOM OKKIIO3UEH, HE HYXKIABIIMECS B OPTOJOHTHYECKOM JICUCHHH

(pucyHOK 2).

Pucynok 2. ®ortorpaduu 3yOHBIX Ps/IOB MAIMEHTA C HEUTPATBLHON OKKITFO3HEH

(KOHTpOJIbHAS TPYIITIA)

BrurroueHne manyeHTOB B JUCCEPTAIMOHHOE HCCIICIOBAHHME BBHIMOIHIOCH
NpYU HAMYUH TIOJIHCAHHOTO TOOPOBOJIHHOIO MH()OPMHUPOBAHHOTO COTJIACHS HA
00paboTKy mepcOHANBHBIX AaHHBIX ([lpunooicenue A) W 1OOPOBOJIBHOTO
WHPOPMUPOBAHHOTO COTJIACHS Ha TIPOBEACHHWE TEPBUYHONW KOHCYJIbTAI[UH
(Ilpunosicenue 5). Bce manueHThl, KOTOpPHIE OCTAIWCh Ha JaJbHEUIIee
OPTOJIOHTHYECKOE JICUCHHE HAa HEChEMHOMN TEXHUKE, TOAHICATN HHPOPMUPOBAHHOE
IOOpOBOJIBHOE  COTJIacHe€ Ha  TMPOBEACHHWE  OPTOJOHTHYECKOTO  JICUCHHS

(IIpunoowcenue B).
KpuTtepuu BK/II0YeHHsI MAIMEHTOB B HCCJIe0BaAHUE:
- Bo3pact ot 18 1o 44 ner;

- COOTHOHICHUC MOJIAPOB U KIIBIKOB IIO BTOPOMY KJIACCY IIO0 OHIJIIO ¢ npaBoﬁ )41

JIEBOM CTOPOHBI IJIA IMAITUCHTOB C ,Z[HCTOOKKJIIOBHeﬁ;
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- COOTHOIIICHHWE MOJIAPOB M KJIBIKOB IO TIEPBOMY KJacCy MO DHIUIO C MPaBOd U
JICBOM CTOPOHBI JJIS IMAIIMCHTOB C HEUTPAJIBHOW OKKITFO3WeH (TpyTa KOHTPOJIs);

- 3HadeHue overjet (meau mo caruttann) < 10 mm;

- Hanmuuue WHOOPMHUPOBAHHOTO JOOPOBOJIBHOTO corjlacusi Ha 00paboTKy
NIEPCOHAJILHBIX JTAHHBIX;

- Hanmuuue WHQOPMHUPOBAHHOTO TOOPOBOJBHOIO COTJIACHS HAa TIPOBEACHHE

HCpBH‘IHOﬁ KOHCYJIbTAllUH,

Hanumuue KJIKT c pazpemennem 17x15 B €eCTECTBEHHOM OKKIIFO3UU.

KpuTepnu ucKIH0OYeHUS NALUEHTOB U3 UCCIACAOBAHUA:

HaJIMYMUC B aHAMHEC3C PAHCC IMMPOBCACHHOI'O OPTOJOHTHUYCCKOI'O JICUCHH,

HaJIMYHE IIENHU M0 caruTTaiu 6ojee 10 MM;

BPOXKJICHHBIC MTOPOKH YETTFOCTHO-JIUIICBOM 00JacTh (paciieuHbl HEOA WK TyObI);

TSAKEIIass COMaTHYCCKAaA 11aTOJIOT A (6pOHXI/IaHBHaSI aCTMa);

BBIp)XCHHAsS CTETICHb OKUPEHUS (TIpH HHAEKCEe Macchl Tena > 30);

HaJIM4YHC HpOTI/IBOHOKaSaHI/Iﬁ JJIL IIPOBCACHUS PCHTTCHOJIOTHUYCCKOT'O

uccienoBanus (6epeMeHHOCTb, TSKENbIE ICUX0-HEBPOJIOTHYECKUE HAPYIIICHNUS).

Ipunuunsl popmMupoBaHHSA MCCIEAyeMbIX TPYIIIL:

Jns mpoBenenus wuccienaoBaHuss Bce manueHThl (110 dvenoBek) ObLIn
OTOOpaHbI COTJIACHO KPUTEPHUSIM BKIIIOUEHUS U UCKiIodeHus. [locne BeImomHEHUS
OCHOBHBIX  (KJIMHMYECKUX) M  JIONIOJHUTEIBHBIX  ((poTompoTokosn, pacyer
KOHTpoJbHO-AuarHoctuueckux Mozenen (KIAM), anmamuz KIIKT) wetonos

WCCIIEJIOBAaHUS BCE TAIIMEHTHI ObUTH pa3jeiieHbl Ha 3 rpynmbl (PUCYHOK 3).
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I'pynna uccienoBanus

n=110
\\
I y I I
e N\ e N\ - B
|
I'pymna 1 I'pynna 2 I'pynna 3
HALUEHTBI C HALUEHTBI C MAIMEHTBI C
JHUCTAJIbHBIM IIPUKYCOM JMCTaJIbHBIM IIPUKYCOM HEUTpaIbHOU
Y TIEPBBIM CKEJIETHBIM Y BTOPBIM CKEJIETHBIM OKKJIIO3UEH U NIEPBBIM
L KJIaCCOM L KJIaCCOM L CKEJIETHBIM KJIACCOM
n =50 n=>50 n=10

PI/ICYHOK 3. XapaKTepI/ICTI/IKa HCCIICAYCMBIX I'PYIIII ITAIIUCHTOB

1-a 2pynna (2pynna ob6caedoeanus) — 50 TAUUEHTOB C JUCTAJIbHBIM
MIPUKYCOM, COOTHOIICHUEM MOJIIPOB M KJIIBIKOB 10 2 KJIACCY MO DHTIIIO ¢ MPaBOA U
JIEBOM CTOPOHBI W TIEPBBIM CKEJETHBIM KilaccoM. [Ipu mpoBeneHUM aHaM3a
HaO0JII0/1aJI0Ch COOTBETCTBHUE TPEX WIIM YETHIPEX 1ehaTOMETPUIECKUX MapaMeTPOB:
yroi SNB cocrtaBui 76,4-83,6° [171], yron ANB coctasun 0-4° [111], yromn beta —
27-35 ° [75], wits B ipeaenax -0,1-2 mm [126].

2-a cpynna (2pynna cpasnenus) — 50 MAIMEHTOB C AUCTAJIbHBIM MTPUKYCOM,
COOTHOUIEHUEM MOJISIPOB M KJIBIKOB IO 2 KJAacCy MO DHIVIKO C MPaBOW M JIEBOU
CTOPOHBI M BTOPBIM CKEJIETHBIM KjiaccoM. [Ipu npoBeneHnn anaansa HaOJI01a10Ch
COOTBETCTBHUE TPEX WM YETHIPEX IedasioMeTpuueckux mnapameTrpon: yroa SNB
coctaBui MeHee 76,4° [171], yron ANB coctaswmi 6onee 4° [111], yron beta — menee
27°[75], wits — 6onee 2 MM [126].

3-a 2pynna (cpynna konmpoas) — 10 naueHToB ¢ HEUTPaTbHOU OKKITIO3UEH,
COOTHOIIIEHUEM MOJIIPOB U KIIBIKOB MO MEPBOMY KJIACCy MO DHIJIO C MPaBOU H
JIEBOM CTOPOHBI M TIEPBBIM CKEJIETHBIM KJIACCOM, HE HYXKJIaBIIUECS B
OpPTOAOHTHUYECKOM JICUCHUU.

B coorBercTBUM c kiaccudukamuenn DHTIIS TAIMEHTHl NIEPBOM M BTOPOM

IPYIIBI OBUTH Pa3/ieNICHbl Ha JIBE MOATPYIIBI (PUCYHOK 4).
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I'pynna 1 I'pynna 2
IMAIMUCHTHI C JUCTAIbHBIM IMAanUCHTHI C AUCTAIbHBIM
HPHKYCOM M HEPBBIM MPHKYCOM U BTOPBIM
CKEJIETHBIM KJIACCOM CKEJIECTHBIM KITaCCOM
n=>50 n =50
1 noarpynna 1 moarpynna 2 noarpynmna
% 2 noarpynna s L
[TanmenTs! ¢ mpoTpy3ueit | IlanmeHTsI € IpOTPY3HEH ITarmenTs! ¢ perpy3ueit
HepeJHel TPyIbI 3y00B TauueHTsI ¢ peTpy3ucit nepeHell IPyIIb! 3y60B nepegHel IPpyIbl 3y00B
Ha BEPXHEH YEIIOCTH TepeHEi TPyIIbL 3y00B Ha BEPXHEH YeIIIOCTH Ha BEPXHEU YETTFOCTH

o Ha BEPXHEH YEITIOCTH n=31 n=19

n==6

Pucynok 4. Pacnipenenenue Ha moArpynbl UCCIEYyEMbIX TPYIII MAIIUEHTOB

1 noozpynna — mauMeHTHl C JUCTOOKKIIIO3MEH W MpOTpy3uel mnepeaHei

rpymIbl 3y00B Ha BEPXHEH UeNIOCTH (PUCYHOK 5).

Pucynok 5. ®otorpaduu 3yOHBIX psiIOB IPU aHOMAaNKKU 2 Kiacca 1 moakiacca

(c mpoTpy3uel nepeaHel rpymnibl 3y00B Ha BEpXHEN YEIIIOCTH )

2 noocpynna — TMalMEHTHl C JUCTOOKKIIO3UEHW W pETpy3ued nepenHen

rpymIbl 3y00B Ha BEPXHEH U4ENIOCTH (PUCYHOK 6).



Pucynok 6. ®otorpaduu 3yOHBIX psIIOB IIPU aHOMAJIMKU 2 Kjacca 2 mojakiacca

(c peTpy3ueil nepeaHelt Tpynbl 3y00B Ha BEPXHEN YEIIOCTH )

[Tonpasnenenue Ha TpynIbl MPOBOIUIOCH HA OCHOBE KIMHUYECKUX JAHHBIX:
Ipy 3HAYEHUUW WHIENM MO caruTraiu Oonpiie 2 MM — 2 kiacc 1 moakiacc, mpH
3HAUYCHUH IICJIU M0 CaruTTaju MEHbIIE 2 MM — 2 Kiacc 2 nojakiacc [169] .

Jlanubie 0 pacnpeneneHuu 00CIe0BAHHBIX MAIMEHTOB M0 BO3PACTY U MOy
npecTaBiieHbl B Tabuuiie 1 1 2 cooTBeTCTBEHHO. B KauecTBe ucciieryeMoil rpynibl
OBl BBIOpaH MoJiofoi Bo3pacT mno kinaccudpukanuu BO3 (18-44 mer). Cpennwmii
BO3pACT BCeX 00CeayeMbIX MalMeHToOB cocTaBui 29,86 (22,12-37,6) ner.

[Tpu a3TOM CpegHuUt BO3pacT marmeHToB nepBoi rpynmsl coctaBui 31,0 (26,0-
34,0) net, BTOpOI rpymmbl — 27,0 (23,0-34,8) ner, tpetheit rpynmsl — 30,0 (23,0-
35,8) net (Tabmnmma 1).



59

Ta6nuna 1. Cpegnuii Bo3pact 00CIe10BaHHBIX MAIUEHTOB

I'pynna P
Hoarpynmna 1 2 3
(;ter) (;ter) (;ter)
1 moarpynma 31,5 (26,0-34,0) 27,0 (23,0-34,0) Pixi2nc= 0,59
2 moArpyIa 28,0 (23,8-33,8) 31,0 (24,0-36,0) Puxi-2me= 0,46
PrLu= 0,26
Bcero 31,0 (26,0 —34,0) | 27,0 (23,0 —34,8) | 30,0 (23,0 — 35,8) Prim= 1,00
Pum= 0,82

bonpmumHCTBO MAaOUCHTOB UCCIICAYCMBIX T'PYIIII COCTABUIIN JIMIIA JKCHCKOI'O

nosia — 95 yenosek (86,36%). IIpeBanupyroriee YUCIO KEHIIUH B UCCIICIOBAHUHU

CBSI3aHO C MECHBIICH O6paIIIaCMOCTBIO MYJ)XYUH 3a OpTOJIOHTI/I‘ICCKOﬁ IIOMOIIBIO.

OO6mast 70711 MY»CKOT'O Iojla B HCCleqoBaHuK coctaBmia 15 demoBek (13,64%)

(Tabmuma 2).

Tabnuna 2. Pactipenenenue o0cieI0BaHHBIX MAIIUEHTORB 10 Oy

ou I'pynmna
1 3
(a6¢c/%) (a6¢/%) (a6¢c/%)
Myxckoi 7/6,36 8/7.27 -
Kenckwuit 43 /39,10 42 /38,18 10/9,10
Bcero 50/ 45,45 50/ 45,45 10/9,10
[IpenmeroM  ucciaenoBaHWs ~ O0O3HAYEHBl  KJIMHHYECKHH  CTaTyc,

3y00anbBeOIsIpHbIC

N CKCJICTAJIBHBIC B3aMMOOTHOIICHMUA, 00BEM AbIXaTCIBbHBIX
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HyTeﬁ. HCCHC}IOB&HHC IMPOCIICKTUBHOC, HCPAHAOMHU3HUPOBAHHOC, CPABHUTCIIBHOC.

Cxewma 3Tamnos HCCIICAO0BAHNUA IPCACTABIICHA HA PUCYHKC 7.

NccnepoBaHue Ha yuyebHo-kKnnHu4Yeckon 6ase kadenpbl ctomatonorum Crery

MepsbIit aTan # «O00 OmerapeHTan»
(r. CaHkT-TeTepbypr)
dopmurpoBaHue rpynn HabniaeHs 1 pacnpegeneHve 110 uenosex
Ha noarpynnbl B BospacTe
18 - 44 net
1 rpynna: 2 rpynna: 3 rpynna:
nauneHTbl ¢ 50 yen. ”auMeHTE’I c 50 yen, NauNeHTBbIC r{evn'paanom 10 yen.
OVICTOOKK/O3ME 1 NEPBbIM ANCTOOKKNO3NEN U BTOPbIM OKKNIO3Meln 1 NnepsbiM
CKENEeTHbIM KNaccoM CKeNeTHbIM Knaccom CKENETHbIM K/TacCoM
1 noarpynna 2 noagrpynna 1 noarpynna 2 nogrpynna
(c npoTpyaven (c peTpy3auen (c npoTpyauen (c peTpyauei
pe3uoB BepxHei pesLoB BEPXHEN  pe3LoB BEPXHEN pe3LoB BepxHei
yentocTy) 4entcTH) YencTn) YencT)
44 ven. 6 ven. 31 yen. 19 yen.
Onpoc, BbisiCHEHNE Xanob,
ncTopun passBuTUs
OCHOBHOro 3a6onesaHus,
Btopown atan # KnuHunyeckoe obcnegosaHne » KNUHUYECKUIA OCMOTP,
doTorpacdum nvua oopmneHne MeanNLMHCKON
kapTbl Ne 0.43/y
BbinonHeHune dotonpoTokona > B aHdac
npocunb,
doTorpacum Aranus
AHKETMPOBaHNE NCCNeayembIx 3yGHbIX PsioB KOHTPOIEHO-
rpynn Ha nnatcdopme Google AMarHOCTVI‘-I?f:KMX
Warotosnexue Mmopeneu:
KOHTPONbHO-
CH?TMe OTTUCKOB C } p.marHoqueCKmx p - no metoay Mowa;
BEPXHEW 1 HUXKHEe YenocTu .
runcoBbIX Moaenei
YentocTeil - no metoay Kopkxay3sa
PeHTreHonornyeckoe
nccnepoBaHve
(KNKT 17x15 B ecTecTBeHHON - CraHpaptusaums _ 3D uedanomeTpus
OKKtO31N) n306paxKeHns B TPEX - VamepeHue o6béma
NOCOKCTAX IbIxaTenbHbIX NyTeit no
meToauke Vidya un
coasT. (2020)
TpeTwii otan * AHaNM3 faHHbIX KIIMHUYECKOro N PEHTIEHONOrNYECKOro -  VamepeHve oﬁbérlna
obcnepoBaHnst OblXaTenbHbIX NyTen no
paspaboTaHHOW Hamun
MeToavKe

PHC}’HOK 7. CxeMa 7TarosB HCCJIEAO0OBAaHUA

HyneBas rumnore3a cdopmupoBana cieaywoomum obpazom: «llanuentsr c

nuctookkirozueit (K 07.20) u BTOpbIM CKEJIETHBIM KJIACCOM MMEIOT YMEHBIIICHHE B

00BbEME TBIXaTEIbHBIX ITyTEH.
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2.2 Knnanueckoe o0cje10BaHue

Knunnyeckoe obcneqoBaHue UCCIEAYEMbIX TPy MallMeHTOB MPOBOAMIOCH
no oomenpuHsATol cxeme. Ha xkaxgoro o0OcienyeMoro ObUIM  3aBEJEHBI
MEJUIIMHCKAsI KapTa cToMaTojoruyeckoro namuenta Ne 043/y, MmenuiuHckas Kapra
opronontuyeckoro nanuenta (Ilpunoxenue I'). Cxema oOcienoBaHusi BKIOYaia
ONpOC, BBISICHEHHWE JKallo0, MCTOPUU Ppa3BUTUSL OCHOBHOIO 3a00JieBaHMS,
KIIMHAYECKUA OCMOTP.

Onpoc HauuHajicsa co cOopa xamo0. Ilpu cOope anamue3a oOparanoch
BHMMaHue Ha Hajnuuue mnarojgoruu JIOP-opranoB B aHamHese, omnepamuu
aJICHOTOH3WJUIOTOMUM, HapyllleHWe CHa, Xpama U amHod B Ho4yHoe Bpewms. llpu
pasroBope ¢ TMAalHUEHTOM OTMEYAJIOCh HAJU4YME/OTCYTCTBUE (HOHETUUECKUX
HapyIICHUH, POTOBOT'O THUIIA JBIXaHUS.

Knunnyeckuit ocMOTp HaYMHAJICA C OLEHKH OOIIETr0 COCTOSHMS TMaIlMeHTa,
BBISIBJICHUSI TOCTYpajbHBIX HapylieHuid. Onpenensaoch COCTOSHUE OIMOPHO-
JIBUTATEJIbHOW CHCTEMbI, OCAHKU, HaTW4YHEe KU(PO30B/IOPA030B B MOSCHUYHOM U
HIeitHOM OT/eNe Mo3BOHOYHMKA. OCMOTp JKlla MPOBOAMICSA B aH(pac ¥ MPOQUb.
OneHuBaIuCh CHUMMETPUYHOCTH JIMIIA, BBIPAXKEHHOCTh HOCOTYOHBIX CKJIAOK,
BBICOTA CpeJHEeW W HIDKHEH TpeTH JIMIla, Halnuyue TEMHBIX KPYTOB IOJ| Ia3amu,
nojoxkeHre mnondopoaka. OneHuBaiCcsS TUN NOPOPUIS TAlMEHTa: BBITYKIIbIH,
BOTHYTBIN WUJINA MPSIMOM.

Bo Bpemss cromaronormyeckoro o0OcienoBaHUs ObUIM HCHOJIb30BaHbI
CMOTPOBBIC HAOOPHI CTOMATOJIOTMYECKUX MHCTPYMEHTOB (30H], 3epkano). OcMoTp
IPOBOAWIM B CTOMATOJOTMYECKOM Kpecje MpH MCKYCCTBEHHOM ocBelieHuu. Ha
OCHOBAaHMHM TOJIYYEHHBIX JAaHHBIX 3amlojHsiIack 3yOHas dopmyna mamuenta. [lpu
OLICHKE COCTOSIHHUS 3yOOB CTaBWJIaCh 3ajlaya BBISBICHUS HAJIMYUS KapHO3HBIX
MOJIOCTEN M OCJIOKHEHMM Kapueca, a TakKe B3aUMOOTHOIIEHUS 3yOHBIX PSIOB B
CaruTTajJbHOM, BEPTUKAIBHON U TPAHCBEP3ATBHOM IITOCKOCTSIX.

B carurranbHOM MIOCKOCTH OMpPEEsIach OKKIIO3USI MOJISIPOB U KJIBIKOB 110

DHIIIIO ¢ TIPABOM UM JIEBOM CTOPOHBI, a TAKKE HAJIMYME IIeau 1o carutrtanu. [lpu
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NEPBOM KJIacce MO DHIJI0 HAOMIOAAaeTCsl HEUTpadbHOE COOTHOIICHHE TEPBBIX
MOJISIPOB U KJIBIKOB: ME3HAJIbHBINA BECTHOYIISIPHBINA OyTOp IEPBOTr0 BEPXHETO MOJISIpa
pacronaraics B MexXOYropkoBoil ¢uccype nepBoro HuxHero moisipa [1]. B cBoro
ouepe/lb, KIbIK BEPXHEH YEIIOCTH PACIOArajcs MEXKIy KIbIKOM M MPEMOJISIPOM
HKHeN denmtoctu [145]. JlaHHOe coOTHOIIEHHE 3YOHBIX PSIOB HAOIIOIANOCh Y
TpeTheil rpymnibl 00CIeJ0BaHHBIX MAIMEHTOB.

[Tpu BTOpOM KIi1acce o DHIITI0 MEXKOYyTropkoBas ¢puccypa nepBoro HUAKHETO
MoJIsipa pacroiarajach Mo3aAd Me3UaJbHOTO BECTHOYJsIpHOro Oyrpa MepBOro
BEPXHETo MoJisApa. JJaHHBIN KIacc JEIuiICs Ha JiBa MOJAKIAcca: MEePBbI MOAKIACcC —
C IPOTPY3HUEN PE3LOB BEPXHEN YEITIOCTH, BTOPOM MOAKIIACC — C PETPY3UEU PE3LIOB
BepxHel uentocTH [ 1]. [Togpazaenenue Ha MOAKIACCH 3aBUCENO OT BETUYUHBI LIETU
[0 CaruTTalu: MPU 3HAYEHUU IIEIM MO caruTranu Oompiie 2 MM — 2 kjacc 1
MOJIKJIACC, NMPY 3HAYEHUH IIEJIM N0 CaruTTAIM MEHbIIE 2 MM — 2 KJIacC 2 MOJKIIACC
[169]. B cBorO ouepenp, KIbIK BEPXHEW YENKOCTU pACIoiarajcs KIepead oT MecTa
KOHTaKTa KJIblKa W Opemoisipa  HWwkHeW wemoctn  [145].  JlanHoe
B3aMMOpPACIIOJIOKEHUE TEPBBIX MOJSPOB U KIBIKOB HAOJIOAIOCh y TEPBOM H
BTOpPOM TPYyMIIbI MAIUEHTOB.

[Tpu TperbeM kiacce KiaaccupuKay Mo DHTI0 MEeXOyropkoBas Qguccypa
NEPBOr0 HUKHETO MOJISipa pacrojarajiach BIepean ME3UalbHOT0 BECTHOYIISIPHOTO
Oyrpa mepBoro BepxHero moispa [1]. B cBoro odepenp, KIbIK BEpXHEH YEIIOCTU
pacrnonarajics mo3aad OT MECTa KOHTAaKTa KJbIKa U MPEMOJIsipa HUXKHEN YEN0CTH
[145]. ITanmeHTHl ¢ JaHHBIM COOTHOLIEHHWEM MOJSPOB HE MPUHHMAIN y4acTus B
UCCIIEJOBaHUU.

[Tpu kiMHUYECKOM 00CIIeIOBAHUY B BEPTHKAJIBHOM MIIOCKOCTH OIMpPEaeIIsiiin
HaJIM4YME JU30KKIIO3MM WM TIyOOKOro pe3noBoro mnepekpeitus. [lpu
OPTOrHATUYECKOM TNPHUKYCE B TEPEAHEM OTHENIE BEPXHHUE PE3Lbl NEPEKPHIBAIOT
HUKHHUE pe3libl Ha 1/3 BhICOTHI KOpOHKHM 3y0a [1]. OTCyTCTBHE KOHTaKTa MEXKIY
nepeHei rpynmnoi 3y0oB yKa3blBaJIO HA HAJWM4ME IIENU MO BepTUKaau. B cBoro
ouepesib, pe3oBOe MepeKkpbiTue Oosiee 1/3 BHICOTHI KOPOHKH 3y0a yKas3bIBajlo Ha

HaJIM4YKe IIIyOOKOro MpUKyca.
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B TpaHCcBep3aJBHOM IIOCKOCTH ONPEACISUIM  HaJu4HMe IEepEeKpECTHON
OKKJIto3uu. [Ipu OpTOrHATHYECKOM IMpPUKYyCe BECTHOYISIpHBIE Oyrpbl OOKOBOIA
rpynnsl 3y0OB BEpXHEW YETIOCTU MEPEKPHIBAIOT BECTUOYISIPHBIE OYrpbl OOKOBOIA
rpynnbsl  3y0oB  HmwkHed dyemocTd [1]. [lpm Hamuumm  TpaHCBEp3aJbHBIX
HECOOTBETCTBUM 3a CUET CMENIeHUS BEPXHUX WM HUWKHUX OOKOBBIX 3yOOB
OTMEYaJIu OJHOCTOPOHHIOI MIIU JBYCTOPOHHIOIO IIEPEKPECTHYIO OKKIIIO3UIO.

Taxke mpu ocMoTpe 3yOHBIX PSIOB BBISBISUIA AHOMAJIUM TOJIOKEHUS
OTJEJbHBIX 3y00B, HAJIMUKE TPEM, TUACTEM, TECHOTO MTOJIOKEHU 3y00B. OOpaluaiu
BHMMaHHE Ha HapyIIEHUE T[OCJIEI0BATEIbHOCTH 3YyOOB — TPAHCIO3UIUUA H
CUMMETPUYHOCTH PACTIOJNIOKEHUsT 3yO00B B 3yOHOW nyre. Taxke ompenensm

COCTOSIHUE MSTKMX TKaHEH: MOJIOKCHUE Y3ACUKHU BCpXHCﬁ FY6BI U A3bIKA.

2.3. Anaau3 pororpaduii A U OKKJIIO3UHU

Brimonnenne  ¢ortompoTokona  SBIASETCS ~— HEOTHEMJIEMOM  YacThIO
JMArHOCTUKH Y TUTAHUPOBAHUS OPTOJAOHTUYECKOTO JICUCHHUS, & TaKKE MPOBEACHUS
CPaBHHUTEJIBHOI'O aHalM3a Ha BCEX JTalax BEJCHMs MMallMeHTa Ha HEChbEMHOW U
CbEMHOM OPTOJOHTHUYECKOW ammapatype. B mpoiecce wuccienoBanus Obuid
BBITIOJTHEHBI TOPTpeTHBIE PoTo (andac u npoduiib) U poTorpadguu 3yOHBIX PSIOB C
nomotnbio poroanmnapara Canon80D ¢ MakpoOOBEKTUBOM JIJIs IEHTATBLHON ChEMKH

Y OUTIOJIIPHOM BCHIBIIIKOHN (PUCYHOK 8).
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Pucynok 8. ®oroanmnapatr Canon80D ¢ MakpoOOBEKTUBOM JIJIsl ICHTAJIBHOU

CHEMKU U OUTIONISIPHOM BCIBIIIKON

BuyrtpuporoBeie  ¢ororpaduu  BBINOTHSJIUCE  C  MPUMEHEHUEM

(bOTOPETPaKTOPOB U OKIFO30HHBIX 3epKa (PUCYHOK 9).

Pucynok 9. ®oTopeTpakTOphl ¥ OKIIO30HHOE 3€pKaJIO0

JUTsl BHYTPUPOTOBBIX (poTorpaduii
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Bce ¢ororpadum nmia BBIMOMHSAIMCH Ha HEUTpaibHOM ¢oOHE, TIpU
€CTECTBCHHOM TIOJIOKEHWU TOJIOBBI, KaMepa pacrojiarajach Ha YypOBHE TIJjia3
MalKUeHTa, MEX3pauyKoBas TUHUS NapajuiesibHa TOPU30HTY, CPEAUHHAS JIMHUS JTUIA
cooTBeTCTBOBaJIa TIIeHTPY (ororpaduu. DoroanmapaT ycTaHABIUBAJICA Ha
paccrosiHuM 1,5 MeTpa OT marueHTa.

bnaromapst BeINOTHEHNIO (POTOMIPOTOKOJIA BOBMOXKEH aHANIU3 ICTETUKH JIMIIA
BO BCEX IUIOCKOCTSX Ha dTare JUArHOCTHUKH, YTO CIIOCOOCTBYET HAIPABICHHOCTH
BCETO OPTOJIOHTUYECKOrO JICUCHUSI Ha TaPMOHM3AIMIO MPOMUIIS JUIA, TO3BOJISIET
MPOBOJINTH KOMIUJIEKCHYIO OIICHKY 3y0ouerocTHON aHomanuu. @ororpaduu auna
B mnpoduiab W aHdac MO3BOJSIOT TMPOBECTU aHAINU3 NPOMOPIUOHATBLHOCTH U
CHUMMETPUYHOCTA 4YaCTeW JIMIAa, COCTOSHHUS U TIOJOXKCHHUS MSITKUX TKaHEH,
XapakTepa CMbIKaHUS TYO.

dortorpaduu aHdac TPOBOIUINUCH B JBYX COCTOSHHUSX — C €CTECTBCHHOM
YJIBIOKOM C IIEJIBIO OLICHKU CTEMEHU OOHAXKEHUS PE31I0B, HAIMYUS U OTCYTCTBHS
HAKJIOHA OKKJIIO3MOHHOW IUIOCKOCTH;, a Takke O3 YIbIOKH I OICHKH
cummMmeTpuuHocTu Juna. I[loptpetHas ¢gororpadus B mpoduias BHITIOTHAIACH MO
90 rpamycoB K ILIEHTpPaJbHOW JIMHUM JIMIIA, BOJIOCHI OBUIM yOpaHBI Hazajd IS
BU3yJIM3AllMK yTJIa HUKHEW YeJIFOCTH; B3TJISI MalMeHTa HANPaBJICH MPSIMO TepeT

coboti (pucynok 10).

Pucynok 10. ®otorpadun nanuenrta B npodmis u andac 6e3 yJIbIOKH U ¢

YIIBIOKOU
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Kpome mnoptpetHbix ¢otorpaduii ObUIM BBINOJIHEHBl BHYTPUPOTOBBIC
dororpaduu GpoHTANBLHOTO BUIA, MPABOM M JIEBOW CTOPOHBI 3yOHBIX PSIIOB
(pucynok 11) ¢ ucronb3oBaHMEM HIMPOKUX PETPAKTOPOB JJISI OTTATHUBAHUS MITKUX

TKaHEN.

Pucynok 11. @ororpaduu 3yOHBIX psIOB NAIMEHTA C AUCTAIBHBIM MPUKYCOM

A0 Havdajia OPTOAOHTUYICCKOT'O JICUCHUA

OxkKII031OHHBIE (POTOrpa@uu BEPXHEH U HUKHEH YENIOCTH MPOBOAMIHUCH C
MCIOJIb30BaHMEM BHYTPUPOTOBOTO 3€pKayia, YCTAaHOBJICHHOTO Moja 45 rpaaycoB K

MJIOCKOCTH 3yOHOTO psifia (pUCYyHOK 12).

Pucynok 12. ®ororpaduu BepXHero u HUKHEro 3yOHBIX PSAO0B /10 Havasa

OPTOOJOHTHUYCCKOT'O JICHCHUA
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2.4. AHKeTHpOBaHHUE HCCJIeyeMbIX TPYIII NALMEHTOB

C uenbio OLEHKHM OOILIECOMAaTUYECKOr0 CTaTyca MAlMeHTa, MPU3HAKOB
HapyuieHusi JpixaHus, BbisiBIeHuss JIOP-matomoruu B aHamHe3e Hamu Obuia
pa3paborana ankera (mpuioxenue [l), KOTOpyro 3amoOiHSUIM Bce oOcienyemble
NAIMEHThl Ha JTare MEepBUYHOM KOHCYJIbTalMu. AHKeTa Oblla MpEeACTaBlICHA B
ANeKTpoHHOM (opme Ha tatdopme Google. Bo Bpemsi KOHCYIbTAIIMM TAIUEHTY
OTIIPABJISIaCh CCBIJIKA JUJIS TPOXOXKAECHUS onlpoca. AHKeTa cojieprana 15 Bonpocos
B OTHOUIEHUU OOIIETO 3/10pOBbs MalMeHTa. AHKETUpOBaHUE ObIII0O AHOHUMHBIM.

B ankere ObUIM BOMPOCH KacaTeIbHO Kajiao0, C KOTOPHIMU MaIlMeHTHI
00paTHIMCh HAa KOHCYJIBTAIUIO K Bpauy-OpTOJOHTY. BTN BBIJIETIEHBI 5CTETUUECKHE
(HeTpaBWJIbHOE TIOJOKEHHE 3yO0OB, acUMMeETpus Jula) U (YyHKIHOHAIbHBIC
(napymenne ¢ynkuuun BHUYC, npuBbsiuHOE CcMeleHWE HIDKHEW YeNIOCTH,
HapyUICHUE TPOU3HOIICHUS 3BYKOB PEUH U JAP.) KaJIOObI.

Crnenyromue BOIMPOCHl HAIMpaBiCHbl HA BBISBICHWE HAJIW4YMS JICYCHUS Ha
OpPTOIOHTHUYECKOH amnmapaType B anaMHe3e. Kpureprem nckiiroueHus NaiueHToB 13
UCCJIeyeMOI TpymIbl ObLI MOJOKHUTENbHBINA OTBET HA JIAHHBIN BOMPOC.

OuepeHbie BOMPOCHI B AHKETE ObUIM OPUEHTUPOBAHBI HA YCTAHOBIICHHUE BUAA
BCKapMJIMBaHUSI B JETCTBE (€CTECTBEHHOE, MCKYCCTBEHHOE WM CMEIIAHHOE) U
BPEAHBIX TPUBBIYEK C LETbI0 BBIABICHUS NPUYMHHO-CICICTBEHHON CBS3U C
dbopMupoBaHuEM aHOMaIMM OKKIO3UMU. Cpeau BpeAHBIX MPUBBIYEK ObUIH
BBIJICJICHBI COCaHUE TMaJIblIEB, BEPXHEW T'yObl W/ WM HUKHEH TyObl, a Takke
MPOKJIAJbIBAHUE SI3bIKA W/WJIM MPEAMETOB MEXIY 3YOHbIMHU psnaMu. OTaenbHBIH
BONPOC OB MOCBSIICH HATMYUIO B aHAMHE3€ POTOBOTO TUIA JBIXaHUS.

C uenpi0 BBISBICHHUS TEHETUYECKOM MPEApPACIONOKEHHOCTH K Pa3BUTHIO
aHOMaJIMM OKKJIFO3MM aHKETa COoZieprKalla BOIPOC KacaTeabHO CEMENHOro aHaMHe3a,
HAJIMYMS MaTOJIOTUH MPUKYCca y OJIMKAUIIINX POJICTBEHHUKOB.

HekoTropsbie BOnpockl B aHKETE ObLIM HAIIPABJICHBI HA ONpe/eieHIe HATNIMUS
NEPUONYECKON 3aJ10)KEHHOCTH Hoca U 3a0oieBanuil JIOP-opraHoB kak olHUX U3

OTHOJIOTHYCCKHNX q)aKTOpOB Pa3BUTHA aHOMAJINN OKKJIFO3HH.
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OTnenbHBI BOMPOC B aHKETe OBUT TOCBAIIEH HAJIWYUI0O B aHAMHE3E
OIepaluu aJeHOTOH3UUIOTOMUHM C LENbI0 JUarHOCTUPOBAHUS B UICTOPUH PA3BUTHS
3a0oneBanusi  runeptpodur  HEOHBIX  MHUHJAIMH  KaK  OJHOTO U3
ATHOINATOreHETUUECKUX (PaKTOpOB (HOPMUPOBAHMS TUCTATHLHOTO IPHUKYCA.

st BBISIBJICHHS] TPU3HAKOB OOCTPYKIIMM JBIXaTEIbHBIX IMyTEH B HOYHOE
BpEMSsI OZIMH U3 BOIIPOCOB AHKETHI ObLT MOCBAIIEH HATMYHUIO Xpara U aliHod BO BpeMsI
cHa. C 1enpl0 OIEHKHA OOIIEro caMOuyBCTBHS MAIIMEHTA, BBISIBICHUS MPU3HAKOB
TMIIOKCHH 0C000€ BHUMAaHUE YJIESI0Ch HE TOJIBKO HAPYIICHHUIO CHA, HO U HAJIUYUIO
c1a00CTH, YCTAJIOCTH U TOJIOBHBIX Oosiei B Teuenue aHs. OJUH U3 BOIPOCOB aHKETHI
ObLT TOCBSIIEH HAIWYMI0O OpyKCHM3Ma Kak OJIHOIO M3 KOCBEHHBIX MPHU3HAKOB
MOBBIIIEHHOT O TICUXO0-3MOIIMOHAIIBHOT O HATIPSKECHMUS.

C 1uenplo OLEHKH TSDKECTH (YHKIMOHAIBHBIX HApYLIEHUW B aHKETe
COJIEPKAIIMCh BOMPOCHI JJII YCTAHOBJICHUS HAIMUYUS MPOOJIEM C apTUKYJISIHEH.
OauH 13 BOMPOCOB aHKETHI ObLI MOCBSIIEH MPOOJIeMe ¢ OCAHKOM /Jisi BBISIBICHUS

B3aMMOCBSI3U aHOMAJINU OKKJIIO3UHU C ITaTOJIOrUeH OHOpHO-HBHFaTCHLHOﬁ CHUCTCMBEI.

2.5 Metoa n3y4eHusi KOHTPOJIbHO-IMATHOCTHYECKHUX MOJIes1eH

BceM marmentaM 10 Hayajga OpPTOJOHTHUYCEKOTO JICUCHHS OBUIM CHSTHI
OTTUCKU TIpU TOMOUIIM anbruHaTHOro marepuaia «Phase plus» (Zhermack) wu
MJIACTMACCOBBIX OTTHUCKHBIX JIOKeK (pucyHok 13). 3amemmBaHue MaTepuaia
BBITIOJIHSUIOCH COTJIACHO MHCTPYKIIMHU: Ha 9 T mopomka (ogHa MepHas JIOXKKa)
npuxoaunock 18 mi Boasl (1/3 mepHoro crakanuuka). Ilocie CHATHS OTTUCKOB U3
cyneprurica «a-rock» ObUIM U3rOTOBJIEHBI TUIICOBBIE KOHTPOJIBbHO-TarHOCTUYCCKHE

MOJIEIIH.
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Pucynok 13. AnbruHaTHBIA OTTUCKHBIN MaTepUal U OTTUCKHBIC JTOKKH

JJI TIOJTYYCHUA OTTHCKOB C BerHeﬁ 1 HUOKHEW YeIIFOCTH

C menplo W3MEpeHMs] NMIUPUHBI W JUIMHBI 3yOHOrO psiga y oOciemxyemon
TPYIIBl  NPOBOAWIM  OWOMETPUYECKHE  W3MEpPEHHUs  Ha  KOHTPOJBHO-
nuarnoctTudeckux mojaensnx. st pacuera KJIM BepxHelt 1 HUKHEH 4EIFOCTU ObLIO
obcnenoBano 50 marueHToB 1 rpynmsl u 50 MaMeHTOB BTOPOM TPyIIIbI, a Takke 10
MAlMeHTOB KOHTPOJIBLHOM Trpymmbl. Beero 610 momyueno 110 moneneit BepxHei

yemtocty U 110 Moaenet HUKHEH 4emtocTH (PUCYHOK 14).



70

Pucynok 14. Moaenu BepxHel U H>KHEW YENIIOCTH MalMeHTa

C IUCTAJIbHBIM ITPUKYCOM

VY Bcex MalMeHTOB ONPEACISUIUCh TaKUE MapaMeTpbl, KaKk CyMMa IIHPUHBI
pe3loB Ha BEPXHEW M HUKHEH YENIOCTH, OLIEHKA TMepeHEd W 3aJHell MIMPUHBI
3yO6Horo psiiaa no merony Ilona, uamepenue nepeaHero orpeska 3yOHOW TyTH MO
METOJIUKE Kopxkxay3a. buomerpuueckue U3MEpEeHUs KOHTPOJIBHO-
JMArHOCTUYECKUX  MOJeNel BepXHEH M  HIKHEH YeIIOCTH  IO3BOJISIIOT
CTaHAAPTU3HPOBATh MOP(HOMETpUUECKUE MOKA3aTENN 3yOHBIX PSAIOB B YMCIOBBIX

BCJIMYNHAX.

1. Cymma miMpuHBI pe31oB
CyMMa Me3MO0JIMCTaTIBHBIX PA3MEPOB MOCTOSIHHBIX PE3I[0B BEPXHEH YEITIOCTH

SBIISIETCSI UCXOAHBIM Pa3MepoOM HJisi PEKOHCTPYKUMH 3yOHOH nyru. M3mepenus
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ME3HOAUCTAIIBHOTO pa3Mepa MepeiHel Tpynibl 3y00B MPOBOAWIMCH MapalieIbHO
PEXKYIIUM KpasiMm pe31oB (PUCYHOK 15).

HopmanbHoe 3HaueHWe CyMMBbl MIMPUHBI PE3IIOB BEPXHEH YETIOCTU
paccuuThIBaNioCck mocpeactBoM unaekca TonHa [1]. Cornacuo Touny (1937) mexny
CYMMOM IIMPUHBI OCTOSTHHBIX PE3I[0B BepxHel uentoctu (S/) 1 CcyMMOM IIUPUHBI

MOCTOSIHHBIX PE31I0B HMKHEH YENIOCTH (S57) CYHIECTBYET KOPpEslus 1no Gpopmysie

(1):

SI=135 % si, (1)

Pucynok 15. I3Mepenue mvpuHbl pe3loB BEPXHEN YETIOCTH

2. OueHka nepeaHeil u 3aJHell IMUPUHBI 3yOHOT0 psixa mo Mmetoay Ilona
[Ipennoxennsiit A. Pont (1909) nnnexc npeacraBiseT COOTHOIIEHUE MEXKTY
INIMPUHON BEPXHUX PE3IOB M TPAHCBEP3AIbHBIM PACCTOSHUEM 3YOHOU Iyru Ha
YpPOBHE TMEPBBIX MPEMOJAPOB M TEPBBIX MOJSIPOB. MeToj moapasyMeBaeT
onpejelieHue WHIWBUIYAIbHOW HOPMBI IIMPUHBI 3yOHOro psga B 00JacTH

PEMOJISIPOB U MOJISIPOB, MUCHOJIB3Ys pedepeHThie Touku Pont, ¢ y4y€ToM CymMMBI
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IIMPUHBI BEPXHUX pe3loB [166]. BriaensioT mepeaHio M 3aJHIO HIWPUHbI
BEPXHEU U HUKHEU YEITIOCTEN
e [llepenHsas mmMprHa BEpXHEW YEIIOCTH — JIMHUS, COCAMHSIONIAS CEPEINHBI
¢buccyp nepBbIX MPEMOIISIPOB;
e  3ajnHAsS IMpPHUHA BEpPXHEW YENIOCTH — JIMHMS, COEIUHAIONIAs Haubolee
rIyOOKYI0 TOYKY OCHOBHOM (hHCCYpBl WM TIEpeIHUE MepeceHeHust puccyp

MOCTOSIHHBIX MEPBBIX MOJISIPOB [1] (pucyHok 16);

=

' -
@

e

Pucynok 16. [lepenuss (A) u 3aauss mupuna (b) BepxHei yemocTu

o metoxy Ilona

L4 HCpCI[H?IiI IMUpPpHUHA HIDKHEH YEIIFOCTH — JVNHUA, COCANHAIOMAaA JTUCTAaJIbHBIC

KOHTAKTHBIC TOYKH IICPBLIX IPEMOJIAPOB,

e 3anHsAA MUpPHUHA HWKHEW YENIOCTH — JIMHUSA, COCTUHSIONIAs JTUCTATbHbBIE
nieYHbIe Oyropku (MOJsIp ¢ 4-Msi OyrOpKaMHu) WU CpeHue Oyropku (MOJISp

¢ 5-10 Oyropkamm) MepBbIX MOCTOSHHBIX MOJISIPOB [1] (pucynok 17).



73

Pucynok 17. Ilepenuss (A) u 3aauss mupuna (b) HbkHEH yenocTu

o metoxy Ilona

NupuBuayanbHas HOpMa IIUMPHHBI 3yOHOTO psifa B 00JIACTH MPEMOJISIPOB

3aBUCUT OT CYMMBI IIUPUHBI BEpXHUX pe31ioB (S7) u onpenensercs o Gopmye (2):

[Tepenuss mmpuna 3yoHoro psiaa = S x1,25, (2)

NupuBuayanbHas HOpMa MIMPUHBI 3yOHOTO psZia B 00JIaCTH MOJISIPOB TaKKe

3aBUCUT OT CYMMBI IIUPUHBI BEpXHUX pe31ioB (S7) u onpenensercs o Gopmye (3):

3aanss mupuHa 3yoHoro psga = SI x1,54, 3)

HecMoTtpst Ha paznuyHyio JoKanu3anuio peQepeHThIX TOUEK Ha BEpXHE u

HWKHEMN YCJIIOCTH, (bOpMYJ'Ia HC Pa3jin4acTCA, TdK KdK B OKKJIIO3WUHU 3TU TOYKHU

JOJIDKHBI COBITaAAaTh.
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3. N3mepeHne nepeaHero orpes3ka 3yoHou ayru mo meroguke Kopkxaysa
[Tepenusas nnuna 3yonou ayru mo Korkhaus G. (1931) onpenensieTcst kak
NEPIICHINKYJISAP OT BECTHOYISIPHOW MOBEPXHOCTH IEHTPAIBHBIX PE3I[OB K JINHUH,

COEJIMHAIONIECH M3MEPUTENbHBIE TOYKU TIEPEeIHEN UPHUHBI 3yOHON Nyru (PUCYHOK

18).

Pucynok 18. A - n3mepeHue nepeHero oTpe3ka 3yOHOH TyTH M0 METO/IUKE
Korkhaus Ha BepxHeit uentoctu (kpacHas TuHUs). b — uamMepenue nepeaHero
oTpe3ka 3yoHou ayru mo metoauke Korkhaus Ha HIbKHEH 4emtoCTH

(KpacHast TUHUSA )

[TonyyenHsle JaHHBIE CPABHUBAIOT C HMHJUBHIYyaJIbHOM HOPMOM, KOTOpas
3aBUCHUT OT CYyMMBbI HIMPUHBI BepXHUX pe31oB (S7). UnauBuyanbHas HOpMa JAJIMHBI

NepeHero oTpe3ka 3yOHOM Jyru Ha BepxHell udemtoctu (Lu) pacyuThIBaeTCs IO

dbopmyie (4):

Lu= SIx0,58, 4)

WupuBunyanbHass HopMa JJIMHBI TIEPEHETO OTpe3Ka 3yOHO!M YTy Ha HUKHEH
yenmtoctd (Lo) TakKe 3aBUCHT OT CYMMBl HIMPUHBI BEpXHUX pe3roB (SI) u

pacuuThiBaetcs 1o gpopmyie (5):
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Lo= (SIx0,58)-2, (5)

Takum oOpa3zom, BenMYMHA MEPEAHEr0 OTpe3ka 3yOHOW Nyru Ha HIDKHEH
YeJIIOCTH KOpOoYe Ha 2 MM NEPEIHEr0 OTpe3Ka 3yOHOM Ayry BEepXHEH 4entoCcTH, YTo
COOTBETCTBYET J1aOMO-JIMHTBAJIbHOM IIUPUHE  PEXKYIIETO Kpas  BEPXHHUX

LHEHTPAJILHBIX pe31oB [17].

2.6 MeToabl PeHTIeHOJIOTHYeCKOT0 MCCJIeI0OBAHUSA 0 TAHHBIM KOHYCHO-
JIy4eBO# KOMIILIOTEPHOM TOMOrpaduu

2.6.1 Xapaxkmepucmuku annapama u pexrcuma CKAaHUPOGaHus

B cBsi3u ¢ Tem, 4To TenepeHTreHorpaMma B OOKOBOM MPOEKIIMU UMEET Pl
HEJIOCTATKOB: HAJIW4YHE€ MCKAKEHUN 3a CYET HENPABWIBHOW OPUEHTALIMU TOJIOBBI
nanueHTa B uedanocrate, HaJIOXKEHUE AHATOMUYECKUX CTPYKTYp, MOSBICHHE
JBOMHOTO KOHTYPA, YBEJIMUEHUE PEATbHOI0 pa3Mepa 00BbEKTa, a TAK)KE OTCYTCTBHUE
BO3MOYKHOCTH OLICHUTh COCTOSIHME JbIXaTEJIbHbIX IyTEH B TPAaHCBEP3AIbHOM
wiockocty [189], Hamu ObIT BBIOpaH METOJ] KOMMBIOTEPHOM Tomorpaduu, Kak
CAMHCTBEHHBIM METOJl KOMIUIEKCHOW OIICHKM 3yOO4YeNIOCTHOro amnmapara Hu
COCTOSIHUS ABIXATENIbHBIX MMy TEH B TPEX TUIOCKOCTAX. JlaHHBIN MeTo 00cie1oBaHus
MO3BOJISIET TMOJIYYUTh HMCUEPIBIBAIONIYI0 MH(POPMALMIO O COCTOSIHUU YEIIOCTHO-
JUIEBOM 00JIaCTH, BBIMOJIHUTH TPEXMEPHBIN 1eQaioMeTpUUEeCKUil aHalu3 |
MIPOBECTH U3MEPEHHE 00bEMA BEPXHUX JBIXATEIbHBIX MYy TEH.

HanpaBnenne Ha  PEHITEHOIOIMYECKOE  HCCIEAOBAHME  MAalMEHTaM
BBI/IABAJIOCH MOCJIE MPOBEACHUS NMEPBUYHON KOHCYNIbTAIMKU. B HampaBieHuu ObLI0

YKa3aHO pa3spClICHUC IMPOBOJINMOI0O HCCICIOBAHUA B €CTECTBCHHOM OKKJIFO3MH, a
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TAaK)K€ PEKOMEHJALUMU [JIs PEHTIEHOJora MO MO3UIMOHUPOBAHUIO TOJIOBBI U
peXuMa JIbIXaHUs MalkeHTa BO BpEMs MPOBEACHUS UCCIIEIOBAHNUS.

Bce cuumku KJIKT Obuti mosydeHbl ¢ MCMOIB30BAHUEMH COBPEMEHHBIX
tomorpador (Vatech Pax-i 3D): ¢ paspemienriem caumka 17x15 B ectrecTBEeHHOU
OKKJIFO3UM W BpEMEHEM CKaHMpoBaHMS 9 cexkyHA. Bo Bpems mnpoBeneHus
UCCJIeIOBaHUS TallMEeHTaM ObUIM JaHbl PEKOMEHAAIIMM B OTHOILIEHHUU DPEKUMA
JbIXaHHUSI U TIOJIOKEHHS S3bIKA: «IIPOIJIOTUTE CIIOHY A0 Hayajaa HCCIEIOBAHMS,
OCTaBaliTECh COBEPILICHHO HEMOABWXHBIMH, CcJeiaiiTe TIyOOKHid BAOX U HE
neiuTey. MccnenoBanre npoBOAMIOCH B €CTECTBEHHOM OKKITIO3UH, 0€3 TPUKYCKOM

IIJIACTHUHBEI.

2.6.2 Memoo nposedenus mpéxmepHozo uehaiomempuuecko20 aHaiu3a

TpexmepHsblii 1edaroMeTpUUYecKuil aHaIM3 BBHIMOJHSJICS B IporpaMme
Dolphin (Bepcus 11.5; Dolphin Imaging and Management), mony4eHHbIe JaHHbIE
obn  aKcroptupoBanbl B ¢dopmate DICOM. Bce mnomyudeHHBIE TpeXMepHBIC
n300paXkeHus ObUIM CTAaHAAPTU3UPOBAHBI C MTOMOIIBI0 OPUEHTAIIMN B HECKOJIBKUX
IJIOCKOCTSIX.

Koppekuus 1mojaoXeHHus: roJIoBbl B KOPOHAJIBHOM IUIOCKOCTH IIPOBOAMIIACH
MOCPEICTBOM OPHEHTAIIMM OTHOCUTENHbHO (PpaHK(ypTCKON TOPU30OHTAIH — JIMHUH,
COCIMHSIONICH BEpXHUW Kpal HApY>KHOrO CJIyXOBOr'o IpoxXoja M Haubolee
HIOKHIOIO TOYKY HWXKHETro Kkpas opOutel. [lpu mnpaBuibHON OpHEHTAIUH
bpankdypTckass TrOpU3OHTaJIb  pacrojaraercss MNEepHeHIUKYISIPHO  JIMHUH,
npoxojsien yepe3 GpypKaluo mpaBoro NEPBoro MoJsipa BEpXHEH YeIIOCTH.

B akcuanbHOM INIOCKOCTH — 110 JINHUM, COEIUHSAIOICH HUKHUN Kpal MpaBoi
¥ JICBOM IIa3HUI] NapajijiesIbHO PpaHKPYpPTCKONU TOPU3OHTAIH.

B cpennHHO-caruTTanbHOM IUIOCKOCTH — [0 CpPEIHEH JMHUAM JIMIA,
COEIMHSIOLIEH PE3I]0BOE OTBEPCTUE M OMMCTUOH (CpEeIMHHAs TOYKA 3aJHETO Kpas

OO0JIBLLIOrO 3aTHUIIOYHOI'O OTBEPCTHS).
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B BepTHKanbHOW TIOCKOCTH MO UCTHHHON BEPTHKAIH, TPOXOMASIIEH 4yepes
HanOoJyiee TEpeAHIO TOYKY Hoco-moOHoro mBa (N, nasion) u Hauboee
BBICTYTAIOIIIOI TOYKY noadopoaouHoro Beictyna (Pog, pogonion) (pucysnok 19).
B cnyyae Hanwuus cMeENICHWsT HW)KHEW YEIIOCTH B KauyeCTBE OpHEHTHpa Oblia
BbIOpaHa HamOonee TiyOOKash TOYKAa Ha TIEpPEeIHEM Kpae OCHOBAHHsS BEpXHEH

yentocTu (Touka A) [56].

Pucynok 19. Cranmgaptuzanus nzoopaxenus KJIKT B Tpéx miockocTsax

Bo Bpems TtpexmepHoro 1edaaoMeTpUYECKOro aHaiu3a ObLIM H3Yy4YEeHBI

napameTpsbl, MpecTaBIeHHbIE B Ta0IuIe 3.

Tab6nuua 3. Vccnenyemsbie iegaiomeTpuueckue napaMmeTpsl

IHapamerp Onucanue

Overjet (Mm) [lens MO caruTTaam — paccTOSTHUE OT BECTHOYIISIPHON MOBEPXHOCTH
Pe310B HMKHEW YeITI0CTH, 10 HEOHOM MOBEPXHOCTH PE3II0B BEpXHEH

YEIIOCTH
Overbite [[lens 0 BEpTUKAIM — PACCTOSTHUE OT PEKYIIETO Kpasi [ICHTPATLHOTO
(Mm) pe3la BEepXHEH YeTIOCTH 0 PEXYIIEro Kpas IEHTPaIbHOTrO pesla

HIDKHEHN 4eJIIOCTU

£SNA (°) Omnpezensier NOJI0XKEHUE ANNKAIbHOIO 0a3uca BEPXHEH UENIOCTH 10
OTHOUICHUIO K JJMHUM OCHOBAHUS yepera

£SNB (°) Omnpezensier NOJ0XKEHUE alMKaJIbHOIO 0a3uca HUKHEH YestoCTH 110
OTHOILIEHUIO K JIMHUM OCHOBAaHMs yeperna
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[Iponomxkenue Tabnuib 3

IHapamerp Onucanue

2ANB (°) OmnpenensieT COOTHOLLIEHUE MEXy allMKaJIbHbIMU O0a31caMy BepXHen
YEJIIOCTU U HWYKHEH YeJIFOCTH B CaruTTaIbHOM MIJIOCKOCTH

£Beta (°) Omnpenensier cooTHOLIEHUE 0a3WCOB BEPXHEW YENIOCTH M HUKHEH
YeJIIOCTH B CaruTTaJbHOM MJIOCKOCTH

Wits (Mmm) Onpezenser B3aMMHOE PACIIOIOKEHUE 0a3UCOB BEPXHEW M HUKHEH
YeJIIOCTU: MPOEKLHs ToUeK A U B Ha OKKITIO3MOHHYIO MJIOCKOCTh

SN (mm) JlnHa mepenHero OCHOBaHUsI yeperna

ANS-PNS JnuHa OCHOBaHMS BEPXHEU YEIHOCTU

(M)

Go-Me (Mm) JlnvHa OCHOBaHMSI HIDKHEH YeTIOCTH

S-Go/N- [IponieHTHOE COOTHONIEHHE MEPEIHEN U 3aIHEN BBICOTHI JIUIIA

Me(%)

£SN-PP(°) VYo, 00pa3oBaHHBIN NepeIHUM OCHOBAHHEM Yeperna U alruKalbHbIM
0a3rcoM BEpXHEH YeI0CTH

£PP-MP (°) MexuentocTHON yroJl, MEeXIYy IUIOCKOCTbI0 HEOA M IJIOCKOCTHIO
HIDKHEHN YeII0CTH

£ArGoMe CyMMapHBIi TOHHAJIBHBIN YroJl

©)

2UI-SN (°) Ornpenernser HAKJIOH Pe310B BEPXHEH YEJIFOCTH K OCHOBAHUIO yepena

2U1-PP (°) Omnpenenser HAKIOH PE3IOB BEPXHEW YENIOCTH K OCHOBAHHIO
BEPXHEU YETIOCTH

£L1-MP (°) OnpenensieT HAKJIOH Pe310B HUKHEHN YETI0CTH K OCHOBAaHUIO HUKHEN
YeIoCTU

2UI-L1 (°) Mexpe3loBblii  yroj, XapakTepu3yIOLIUH BeCTUOYI00PATIbHBIM
HAaKJIOH PE3L0B BEPXHEN U HIKHEW YEI0CTH

Ar-Go (Mm) BbicoTa BeTBM HMJKHEW YENIOCTH OT TOUKM At 10 Go

Co-Go (Mm) Bricota BeTBM HMkHEN yentocTi oT Touku Co 10 Go

Co-A (mm) JnuHa BepxHeit yentoctu ot Touku Co 10 A

Co-Gn (Mm) OddexTrBHAS ATMHA HUKHEN YeN0CTH

Co-B1 (mm) OO0m1as AyIMHA HIDKHEH YeTI0CTH

Y-axis (MM) Paccrosinue ot nieHTpa Typerkoro cemia (Sella) mo Touku Gnation

Y-axis (°) VYroin, obpazoBaHHbIi mockocTsIMu SGn u SN

£ SnAr (°)

VYrois ocHOBaHuUs yepena
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[Tponomxenue Tadmuib 3

IHapamerp Onucanue
S-Ar (Mm) JlnmvHa 3aHEro OCHOBAHUS Yepera
£ SnBa (°) Yroa HaKIOHA OCHOBaHMS Yepena
ANS-Me/N- OTHoOMIEHUE BRICOTHI HIDKHEHW 4acTH NIEPETHETO OT/Iea JIUIa K o0mein
Me (%) BBICOTE MEPEHEr0 OTAEIA JULa

ITocne PaCCTAaHOBKHU HCO6XO,Z[HMBIX TOYCK B TpéX IIIOCKOCTAX IIpOIrpaMMa
dBTOMAaTHYCCKHU PAaCCUYUTBIBAJIA 3aIaHHBIC ITaPaMCTPhI C BH3yaJ'IH3aI_IHeﬁ BCCX YTIJIOB

U TJIOCKOCTEH Ha dKpaHe (pucyHok 20).

Pucynok 20. Tp&xmepHslii niedaroMeTpUUYECKH aHAIN3 B IPOrpamMMe

Dolphin Imaging and Management

2.6.3 Ancopumm euzyanuzayuu u Memoo OUeHKU COCMOAHUA
00béMa 6epxXHUX ObIXAmMETbHBIX nymell

OO0BnéMHas Bu3yanu3alus BepXHHMX JAbixatenbHbix nyTted Ha KIIKT
MPOBOJIMJIACH TTOCPEICTBOM TporpaMMmHoro obecrneuenus Dolphin (Bepcus 11.5,

Dolphin Imaging and Management). Bcem narnuenTam 10 mojiydeHus TpEXMEPHOTO



80

N300pak€HHUs  PEHTIEHOJIOTOM  OBUIM  JaHbl  CIEAYIOIIME PEKOMEHIAINH:
«IIPOTJIOTUTE CIIOHY JO0 Hadajla HWCCIEJOBAHUS, OCTAaBANTECh COBEPUICHHO
HEMOJIBIJKHBIMU, CcJiejaiiTe TiyOOKuil BAOX W He npimmre». s momydeHwus
JIOCTOBEPHBIX PE3YyJbTAaTOB BCE TPEXMEPHBbIE H300paK€HMSI OBLIM TOTYYEHBI C
BBIITOJIHEHUEM CIIETYIOIINX KPUTEPUEB:
e AOGCOJIOTHO CTaTUYHOE TMOJIOKEHHE S3blKa B TOKOE, 0e3 pedrieKTOpHBIX
IJIOTAaTeNbHbIX ABWKeHUW BO Bpems mnposeneHus KIIKT. TpéxmepHsie
M300paKeHUs C TPU3HAKAMMU TJI0TATEIbHBIX ABMKEHUHN ObUTU UCKITIOYEHBI U3

MIPOBOJIMMOTO UCCE0BaHUs (pUCYHOK 21).

Sagittal (Draft)

Pucynok 21. TpéxmepHoe n300paxxeHUe C MPU3HAKAMHU TJIOTAHUS BO BpeMs

npoBeaeHus KJIKT (s3bik cMemén k3aam). JlanHoe uzobpaxenue Obu1o
UCKJTFOUYCHO U3 TIPOBOIMMOTO HCCIIEIOBAHMUS

e OnunakoBas (haza JpIXaHHUS — UCCIIETOBAHUE TIPOBOMIOCH ITOCIIE TITyOOKOT0
BJIOXaA.

e EcTecTBEeHHOEC TIOJIOKEHUE TOJIOBBI B TIPOCTPAHCTBE — OTCYTCTBHE
BBIPKEHHOT'O HAKJIOHA TOJIOBBI, a TAK)KE JIBMDKCHHS BO BPEMS IIPOBEICHHUS
WCCIICJIOBAHUSI.

Ha ocHoBaHWM JaHHBIX KPUTEPHUEB BCEM TAIUCHTaM JO IOJTYYCHHUS

TPEXMEPHOTO U300paKeHUs ObUIH JTaHBI PEKOMEHJIAINU - «IIPOTJIOTUTE CIIOHY JI0
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Hayalla KCCIIeJOBaHUs, OCTaBaWTECh COBEPUICHHO HEMOJBM)KHBIMU, ClejaiTe
rIIyOOKHI BIOX M HE JbINUTe». Bce m300paykeHus: mepeja HadajaoM IMPOBEICHUS
u3MepeHud 00bEMa JbIXaTEeNbHBIX IMyTEeH NPOXOAWIM CTAHIAPTH3ALMIO B
HECKOJBKUX TUIOCKOCTSX: KOPPEKLHS TMOJIOKEHUSI TOJIOBBI B TMPOCTPAHCTBE
BBITIONIHSAJIACH B KOPOHAJIBHOW, AaKCHUAJIBbHOM, CpPEAMHHO-CAaTUTTAIIBHOM |
BEPTUKAJIBHOMN TIOCKOCTSX.

C uenpi0 yCOBEPIIEHCTBOBAHMS, YIPOUIEHUS CYIIECTBYIOIIUX METOIUK
aHaiM3a JbIXaTeNbHBIX IMyTeHd HamMu ObLT pa3padoTaH crmocod KOMITBIOTEPHOU
JMArHOCTUKH 00BbEMAa BEPXHMX [IBIXATENbHBIX TYTeH Yy OPTOIOHTUYECKUX
NManueHToB. B KkauecTBe BEpXHEW M HWDIKHEW TpaHUIl HUCCIEAyeMO o00yacTu
HCIOJIb30BAIUCH KOCTHBIE OPUEHTUPHI — ITOCKOCTH BepxHel uemtoctu (ANS-PNS)
U TUIOCKOCTh HIKHeH dentoctu (Go-Me), KoTopble MPOBOASTCS 10 MEpeceyeHus ¢
3aIHE CTEHKOW TJIOTKM Ha CaruTTallbHOM Cpe3e, B KaueCTBE MEpeaHel U 3aaHei
I'PaHULIBI UCCIIEAYEMOM 00JIaCTH BBICTYTIATU OOKOBBIE CTEHKU TJIOTKU (PUCYHOK 22).

[Tocrne BIEICHUS UHTEPECYIONICH 00J1aCTH BEPXHUX ABIXaTEIbHBIX MTyTEH Ha
TPEXMEPHOM M300paKEHUHU B MPOrpaMMe yCTAHABIUBAIUCH UCXOAHBIC TOUKH JIJIs
0003HaYeHHUs TJIOTHOCTU ABIXATENbHBIX MyTeH. 3HaueHHE 00bEMA JbIXaTeNbHBIX
nyTel HampsMyl0 3aBHCHUT OT IJIOTHOCTH BbIJIeJIeHHOW oOnactu. Ha pucynke 22

HCXOJHAasdA TOYKAa IIOKa3aHa JKENTHIM OBCETOM.
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Pucynok 22. U3smepenne 06bEMa BEpXHUX ABIXATEIbHBIX MMYTEH C TOMOIIBIO
pa3pabOTaHHOI0 HAMHU CIIOC00a KOMITbIOTEPHOU TUArHOCTUKU 00BbEMA BEPXHUX
JIBIXATENBHBIX MYTEeH Y OPTOJIOHTUYECKUX NMAaMeHTOB. OOBEM IbIXaTeIbHBIX My TeH
OTrpaHUYEH IJIOCKOCTHIO BEPXHEW YEIIOCTH U INIOCKOCTHIO HUKHEHN YEIIOCTH
CBEPXY U CHU3Y, a TaKXke Mepe/IHel 1 3a/IHel CTEHKaMHU TJI0TKH (3€JIeHbIE JTMHHH )
Y BBIZIEJIEH PO30BBIM 1IBETOM. JKENTasg Touka Ha pUCYHKE — UCXOJHAs TOYKA

IINIOTHOCTH ABIXaTCIIbHBIX HyTCﬁ

OneHka KadyecTBa BbIIEJIEHHOW 00JacTH MPOBOAMIACHE HE TOJIBKO B
CaruTTAIILHOM IUIOCKOCTH, HO M aKCUAJIbHOW M KOPOHAJIBHOM IUIOCKOCTAX. Ha Bcex
cpe3ax KJIKT Ha npoTspkeHUM Beeil 001acTH, OrpaHUuYeHHON MIIOCKOCTHIO BEPXHEH
Y HUOKHEW YEIIOCTBIO, a TAKXKE MEPEIHEN U 3aTHEN CTEHKAMU IIIOTKH, JIbIXaTEJIbHBIX
IyTE€d JOJDKHA IIPOCJIEKMBATHCS BBIJICICHHAs PO30OBBIM I[BETOM OIHOPOJHAs

MJIOTHOCTh JIBIXaTEIbHBIX MMyTEH (PUCYHOK 23).
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Axial (Draft)

Pucynok 23. B akcuanbHOM IJIOCKOCTH HAa BCEX CPe3axX MPOCIEIKUBACTCS

BBIACJICHHAA PO30BBIM IIBETOM OAHOPOIHAA IINIOTHOCTH AbIXATCIIbHBIX HYTCﬁ

Taxke mnpH KaXAOM aHAJIM3E BBICTABISJIOCH OJMHAKOBOE IIOPOTrOBOE
3HAYEHUE MIOTHOCTHU JBIXaTEIbHBIX MyTE€d — JWAIa30H IJIOTHOCTH UCCIIETyEMOMN
obmactu. B Hamem wuccienoBaHMM Bce TpPEXMEpHbIE HM300pakeHUs ObLIM
BBITIOJTHEHBI C MCTOJIb30BaHUEM cOBpeMeHHBIX TomorpadoB (Vatech Pax-i 3D) u
paspemiearieM KJIKT 17x15 B ecTecTBEHHOHM OKKIIO3MM CO BpPEMEHEM
ckaHupoBaHus 9 cexyHi. 3arpy3ka cHuMka B mporpammy Dolphin (Bepcus 11.5,
Dolphin Imaging and Management) Bemmonusiacek B popmate DICOM.

Tak kak st BceX TPEXMEPHBIX M300paKeHUI MPUMEHSIIUCHh TaKUe €IMHbIE
KpuTepuu, kak Buj ToMorpada, paspemenne KIIKT, Bpems ckaHMpOBaHHS, TO
MOPOTrOBOE 3HAYEHHUE IUIOTHOCTU JbIXaTEeNbHBIX IMyTeH ObUIO €IMHO MJisi BCEX
u3MepeHuil M paBHsuIoch «25». Ilocnme BblIEIEHMST HMHTEpecyrolled o0aacTH
BEPXHHUX [IbIXaTEIbHBIX MyTEeW C MOMOIIbIO pa3padOTaHHOro0 HaMH crocoda H

MIOCTAHOBKHU MCXOIHBIX TOUEK, nmporpamma Dolphin (Bepcus 11.5, Dolphin Imaging
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and Management) aBTOMaTH4YeCKH ompenensga 00bEM IbIXaTENbHBIX IMyTEH H

MpeACTaBIIsAIA €r0 B BU/IE 3HAUCHUS B KyOMYECKUX MIJITUMETpax (PUCYHOK 24).

Sagittal (Draft)

)

Airway Volume = 12721 mm®
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Pucynok 24. Pe3ynbTaTel u3MEpeHUs: 00bEMa JbIXaTEIbHBIX MyTEH MO
pa3paboTaHHOMY HaMH CIIOCOOY OIIEHKH COCTOSTHUSI 00BEMA JbIXaTeIbHBIX MyTEH
Yy OPTOAOHTHYECKHX MALIUEHTOB B IIPOrpaMme

Dolphin (Bepcust 11.5, Dolphin Imaging and Management)

B cBsi3u ¢ TeM, 4TO OKUpPEHHE SIBISCTCS OJHUM U3 (haKTOPOB, OKA3bIBAIOIINM
3HAYUTEJILHOE BIUSHUE HAa COKpAIleHHE B 00bEME BEPXHHMX JBIXATEIbHBIX MyTeH
[86], mammeHTHl ¢ MHAEKCOM Macchl Tenma > 30 He ObUIM BKJIIOYCHBI B HAIIE
uccneaoBanue. J{aHHBIM MHACKC MacChl Tela COOTBETCTBYET OXUPEHUIO TEPBOM

CTENeHU TshKecTH. MIHIIeKC Macchl Tea paccuuThiBaics o Gopmyde (6):

UMT = m/h?2, (6)

m — Macca Teja naleHTa B KuiorpaMmmax,
h — poct nanueHTa B Metpax [86].
Takke B HCCIEIOBAaHWM HE Y4YacTBOBAIM JIMIIA C TaKOW COMAaTHYECKOM

HaTOHOFHCﬁ, KaK 6pOHXI/IaJII)Ha$I acCTMa, TaK KaK JaHHOC 3a0o0JIeBaHNE BIIMSIET Ha
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Mop(hoMeTpruUecKre MoKazaTean YeN0CTHO-INIEeBON obnactu [63]. [lanueHts! ¢
nporuBornokazanusiMu kK nposegeHuto KJIKT (OepeMeHHOCTH, TshKeNble MCUXO-
HEBPOJIOTUYECKHE HaApYIIEHHUs1) TakkKe ObUIM MCKIIYEHBl M3 MPOBOAMMOIO
UCCJIeIOBAHMUS.

st cpaBHUTENBHOrO aHanu3a B nporpamme Dolphin (Bepcust 11.5, Dolphin
Imaging and Management) y Bcex o0clielyeMbIX MAIMEHTOB TaKKe MPOBOIMIICS
pacu€r oO0bEéMa IbIXaTeNbHBIX TyTel mo Meroauke Vidya m coart. (2020) [86].
Bepxneil rpanuiieii mpoctpaHCTBa pOTOrIOTKM Obuia HEOHAst miockocTh (ANS-
PNS), a HioxHeit rpanuiiel — napajjienbHas e IoCKOCTh, KOTOpas MPOXOAUT Yepes3
HamOoJee TEepelIHe-HWKHIOI TOYKYy BTOpOro medHoro mo3BoHka. Ilocne
CTaHAApTU3AIMKN H300pakeHUs B TPEX IUIOCKOCTAX M YCTAHOBJICHHS TPaHMUII
MHTEpecyrolel 00J1acTh MporpaMma TakyKe aTOMaTHYEeCKH PAacCUUThIBaIa 00BEM.
3naueHus oOBEMa wuccienyeMoil 00acTh ObUIM TPEICTABIEHBI B KyOMYECKUX

MUJITUMETpax (PUCYHOK 25).

Sagittal (Draft)

“Avr @G

Alrveay Volume = 13811 mm®

Pucynok 25. U3smepenne o6bEMa AbIXaTeNnbHbIX MMyTel o MeTogauke Vidya u
coaBT. (2020) [86]. OOBEM AbIXaTENBHBIX MYTEH OrpaHuYeH HEOHOM TIIOCKOCTHIO U
napajiyieIbHON e MII0CKOCThIO, MPOXOsiIel yepe3 Hanboee nepeaHe-HKHIOK0

TOYKY BTOPOT'O HICMHOIO IIO3BOHKA, I10 HIDKHEH I'paHHUIIC



86

2.7 CtaTuCTHYECKHE METOIbI HCCJIEI0BAHUSA

CraTuCTHYECKUM aHaAJIM3 TMOJYYCHHBIX PE3YJbTATOB  BBIMOJHSIA C
WCIIOJIb30BaHMEM METOJIOB TTapaMeTPUUECKON M HemapaMeTPUUIECKOU CTATUCTUKH.

OnucarenbHas CTaTHCTUKA TI0 KOJMYECTBEHHBIM JIaHHBIM B  ClIyyae
HOPMAJILHOTO pacIpeiesieHus] WM MeAuaHbl Oblla MpejcTaBieHa B BHUJE
ctangapTHoro otkioneHus M (SD, standard deviation), B ciiygae HerayccoBCKOT'O
pacmpenenenus — mnepBoro u Tperbero kapTwiedn Me (Q1-Q3). Ecium npu
CpPaBHEHUM 3HAUYCHUI MEXIy TPyNIaMU XOTsI ObI OJTHO BELIOOPOUHOE pacTpeIe/ICHHE
HEe OBUIO HOPMAJbHBIM, TO OIHKCATeNbHAs CTATUCTUKA JUII BCEX TPYyMI
npeactaBiasaace B Bujge Me (Q1-Q3). HopmansHOCTh mpoBepsiach C
ucronb3oBanueM kputepus [lanupo-Yuika.

Paznuuns mexay AByMs BBIOOPKaMU ONPESIISIIUCH ITPH IIOMOIIH t-KPUTEPHS
CTplofiIeHTa B Ciydyae HOPMAaJbHBIX pacIpeeieHud WM PaHTrOBOTO KPUTEPUS
MaHHa-YUTHH B Clly4yae HErayCCOBCKHUX PACIPEACICHUM.

OmnucarenbHas CTaTUCTHKA TIO CUETHBIM JaHHBIM TPUBOAWIACH B BHUC
KOJIMYECTBA M MPOIICHTA BXOXKJICHUS COOTBETCTBYIOIIETO 3HAYEHUSI B BHIOOPKY m
(n%). Hns moucka pa3auduii B Cliydae CUCTHBIX JAHHBIX MPUMEHSJICS TOYHBIM
kputepuii Ouinepa u kpurepuii x> [lupcona.

[Ipy npoBepke TrUNOTE3 IOCTATOYHBIM YCJIOBHEM OTKJIOHEHUS HYJIEBOUH
runore3bl  sBujioch Menbinee 0,05 p-3HaueHHME C Y4eTOM TIOMpPaBKH Ha
MHOECTBEHHBIC CpaBHEHHS IO MeTony benbsimuHu — XoxOepra ¢ rpaHUIlaMU
0,017, 0,033 u 0,05 nJist ynopsiI0M€HHBIX p-3HAYCHUIA.

Cratuctuyeckas o0paboTKa MOJYYEHHOrO MaTepuaja NpOBOAMIACH TPHU

MOMOILM Tporpammsal R.
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I'masa 3. PE3YJIBTATBI HCCJIEJOBAHUA

3.1 CTpykTypa pacnpocTpaHEeHHOCTH 3y004e/JI0CTHOH AHOMAJIUH

C 2018 mo 2023 rr. HaMuU MNPOBOAWIOCH HCCJIEAOBaHUE Ha Yy4eOHO-
KJIMHUYECKON 0a3ze QakynbTeTa CTOMATOJIOTMM U MEIUIMHCKUX TEXHOJIOTH
benepabHOr0 rocy1apCTBEHHOTO OIOKETHOr0 00pa30BaTENbHOTO YUPEKICHUS
BbIciIero oopa3zoBanusa «CaHkT-IleTepOyprckuii rocy1apCTBEHHBIA YHUBEPCUTET
- 000 «OMETAJJEHTAIJI» (r. Cankt-IletepOypr), B pe3yiibTate KOTOPOro ObLia
POAaHAJIU3UPOBAHA PACHPOCTPAHEHHOCTh TMATOJIOTMHM TIPUKyca Ha MpUMEpe
oOcieayeMbIX TMalMEHTOB. B Hamem wuccinegoBaHu mpuHsiIo ydactue 110
nanueHToB B Bo3pacte 18 — 44 net, u3z Hux 95 nun xxenckoro nomna (86,36%) u 15

yesoBeK My»kckoro moia (13,64%) (pucyHok 26).

MY>KYHUHBI
14%

YKEHIMHBI
86%

Pucynok 26. Pacripesenenue 1o noiy uccieayeMbIX TPy

[lepByto rpymnmy coctaBuiau 50 MaMeHTOB C  AMCTOOKKIIIO3MEH,

COOTHOIICHUCM MOJIAPOB U KJIBIKOB II10 2 KJIacCy 110 OHIJII0 C npaBoﬁ U JEeBOM
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CTOPOHBI U MIEPBBIM CKEJIETHBIM KilaccoM. M3 Hux 14% nuu my»xkckoro nona u 86%
JIUL] )KEHCKOT 0 T10J1a.

Bropyto rpynmy cocraBunu 50 MmanMeHTOB € IUCTOOKKIIKO3HEH,
COOTHOUIEHUEM MOJISIPOB M KJIBIKOB IO 2 KJAacCy MO DHIVIKO C MPaBOW W JIEBOU
CTOPOHBI M BTOPBIM CKEJETHBIM KiaccoM. M3 Hux 16% nun myxckoro nona u 84%
JIUL] )KEHCKOT 0 T10J1a.

TpeTpro, KOHTPOJBbHYIO, TPYIIy HCCIEIOBAHUS COCTAaBWJIM MALHUEHTHI C
HEWUTPaJIbHON OKKJIIO3UEN, COOTHOLIEHUEM MOJSPOB U KJIBIKOB I10 IEPBOMY KJIaccy
no OHIVIK0 C MPaBOM M JIEBOW CTOPOHBI M TEPBBIM CKEJIETHBIM KIACCOM, HE
HY’KJIaBIIMECS B OPTOJOHTHYECKOM JieueHUHU. JlaHHas rpynmna Oblia npeacTaBieHa

UCKIIFOYUTEIBLHO MalueHTamMu xeHckoro noia (100%) (tadmauna 4).

Ta6nuna 4. Pactipenenenue o0ciieI0BaHHBIX TPYIII MAITUEHTOB T10 MOy

I'pynna I IT I P
n=50 n=50 n=10
MyX4uHBI 7 8 — Prn= 1,00
(14,0%) (16,0%) PrLm= 0,59
KeHnmuel 43 42 10 Py-m= 0,33
(86,0%) (84,0%) (100%)

[Ipeobnananue B MpOBOAUMOM UCCIIEOBAHUH JIUIL dKEHCKOTO 10JIa CBA3aHO C
TE€M, 4YTO >KCHIIMHBI dYalle, 4YeM MY>XKYMHBI OOpamiarTcsi 3a OPTOAOHTHYECKOMN
nomotnblo. [Tonmydennbie nanHbie coryacyrorcs ¢ uccnenoranuem 2021 roxa Silva
¥ COaBTOPOB: I'€HJICPHBIE PA3IUYUS B YACTOTE OOPAIaeMOCTH 32 OPTOJTOHTHUECKOMN
IIOMOIIIbIO CBSI3aHBI C TEM, YTO JKCHIIMHBI B OOJNBIIEH CTEIEHH O0ECIIOKOCHBI
ACTETUKOU yIbIOKH [196].

[laniueHTHl TIEpBOM W BTOPOW TPYNIbI OBUIM TaKXe TMOJpa3/elieHbl Ha

NOJIFPYIIIBI B COOTBETCTBUHM C KiIaccudukanue DHris (Tadbnuua 5):
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- I rpynma 1 moarpynma — TaNMEHTHI C JUCTOOKKITIO3UEH, IEPBBIM
CKEJICTHBIM KJACCOM M TIEPBBIM TOJKJIAcCOM (NPOTPY3UEH pE3IOB BEPXHEH
qenocTH ), u3 Hux 11,36% mysxkckoro momna u 88,64% »*eHCKOro 1moa;

- I rpynma 2 moarpynma — TAIMEHTHI C JUCTOOKKITIO3UEH, IMEPBBHIM
CKEJIETHBIM KJIAaCCOM U BTOPBIM MOJIKJIACCOM (PETpy3HUeH PE3I0B BEpXHEH YEITIOCTH ),
u3 HuX 33,33% myxckoro nojia u 66,67% >KeHCKOoro nosna;

- II rpynma 1 moarpynma — TalMEeHTHl C JUCTOOKKIIO3UEH, BTOPBIM
CKEJICTHBIM KJACCOM M TIEPBBIM TOJKJIAcCOM (MPOTPY3UEH pE3IOB BEPXHEH
YEJIOCTH ), U3 HUX 9,68% mysxckoro mojna u 90,32% >xeHcKoro mosia;

- II rpynna 2 moarpynma — TaIlMEHTHl C JUCTOOKKIIFO3UEH, BTOPBIM
CKEJIETHBIM KJIAaCCOM U BTOPBIM MOJIKJIACCOM (PETpy3HUeH PE3IOB BEpXHEH YETIOCTH ),

U3 HUX 26,32% mysxckoro nona u 73,68% »eHCKOoro nosua.

Tabnuna 5. Pactipenenenue o0ciieI0BaHHBIX MTOAKIACCOB IPYIIN MAIUEHTOB 10

oy
I'pynna I rpynna, I rpynna, II rpynna, II rpynna, P
1 moarpynna | 2 moarpynmna | 1 moarpymnma 2 moarpynmna
n=44 n=6 n=31 n=19
My>K41HbBI 5(11,36%) 2 (33,33%) 3 (9,68%) 5(26,32%) Pir12=0,19
Kenmmuer | 39 (88,64%) | 4(66,67%) 28 (90,32%) 14 (73,68%) Pur12= 0,23

B HCCIICAOBAHUU IMPUHUMAIN YHACTUC ITAIIUCHTHI B BO3PACTC 18-44 JICT, 4TO

COOTBETCTBYET MOJIOJOMY BO3pacTy Mo kiaccudukanmu BecemupHoit opranuzamnuu
3apaBooxpaHeHusi. CpelHUI BO3pAacT MALMEHTOB MEPBOM Tpynmbl coctaBui 31,0
(26,0-34,0) net, Bropout — 27,0 (23,0-34,8) net, tperbeit — 30,0 (23,0-35,8) ner
(Tabmuma 6).
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Tabnuna 6. Cpeguuii Bo3pact 00CIe0BaHHBIX TPy MAIUCHTOB

I'pynna I 1T 111 P
n=50 n=50 n=10
Bozpact | 31,0 (26,0-34,0) 27,0 (23,0-34,8) 30,0 (23,0-35,8) PI-I1= 0,26
(J1er) PI-IIT = 1,00
PII-IIT = 0,82

Cpeanuii Bo3pacT o00ciieloBaHHBIX ManueHToB | rpynmsl 1 moarpymnisl
coctaBui 31,5 (26,0-34,0) ner, nauuentoB | rpynnsl 2 noarpynmsr — 28,0 (23,8-
33,8) nert, manmenToB Il rpynmer 1 moarpynmst — 27,0 (23,0-34,0) net, nanuentos 11
rpynnsl 2 noarpynisl — 31,0 (24,0-36,0) net (tabauna 7).

Tabmuua 7. Cpeanuii Bo3pact 00cie0BaHHBIX MOATPYIIN Pa3HbIX TPYIII

INalMCHTOB
I'pynna I rpynna, I rpynna, II rpynna, II rpynna, P
1 moarpynna | 2 moarpynna | 1 moarpynma | 2 moarpymnmna
n=44 n=6 n=31 n=19
Bospact 31,5 28,0 27,0 31,0 Pir1-2= 0,59
(zer) (26,0-34,0) (23,8-33,8) (23,0-34,0) (24,0-36,0) Pur12= 0,46

Cpenu oOcneryeMbIX MalMeHTOB JUCTAIBHBIN MPUKYC ObLT BIsIBIICH y 100
yenoBeK: 1 moakiacce (JUCTOOKKITIO3MS ¢ IPOTPY3Uell mepeHeit rpymnmbl 3y0oB Ha
BEpPXHEH 4entocTh) OblT OOHApYKEeH y 75 MalMeHTOB C JAMCTAIbHBIM MPHUKYCOM
(75%), 2 monkmnacc (IMCTOOKKIIIO3USI C PETpy3ued mepeaHed rpymnmbl 3yOOoB Ha
BEPXHEH YeIIOCTH) — Yy 25 MAIMEeHTOB C JUCTaJIbHBIM MpUKycoM (25%) (pucyHOK
27).

[Tony4yeHHblEe TaHHBIE COIVIACYIOTCS C JaHHBIMM MccienoBaHuil Borzabadi-

Farahani u coast. (2009) [79] u Khan Shakeel (2014) [129]: anHOManusi BTOPOTo
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KjJIacCa TICPBOIro ITOAKJIACCA BCTPCHACTCSA YallC, YCM aAHOMAJIMA BTOPOTO KiIdCCa

BTOPOT'O IMOAKJIACCA.

B 1 noaknacc

¥ 2 nogKnacc

Pucynok 27. Pacnipenenenue Ha MOAKIACCH JUCTAIIBHOTO MPUKYyCa Y
obcnemyembrx ymil: anomanus Il kimacca 1 moakiacca O6bu1a BeisBiieHa y 25%
MaIMEHTOB C AUCTOOKKII03ueH, anoManus Il knacca 2 nonkmnacca 'y 75%

00CJIeTOBAaHHBIX JIUI] C JUCTOOKKIIFO3UEN

[locne mpoBeacHUs NEPBUYHOTO OCMOTPA, a TAaKKE KOMILICKCHOU
OPTOOHTUYECKON AMArHOCTUKH C aHamu3oM ¢oTtorpaduil 3yOHBIX PsIIOB U JIHIIA,
pacuérom KJIM, Tpé€xmepHbIM leaioMeTpUUECKUM aHAJIU30M TIEPBON U BTOPOU
rpynnam oOOCJIEeIOBaHHBIX TMAIMEHTOB OBLJIO MPEIJIOKEHO OPTOJOHTHYECKOE
Je4eHne Ha  HecheMHOM  (Opeker-cuctemMa) ©  ChEMHOM  (dJaiiHephI)
OPTOJOHTUYECKOM amraparype.

Y 10 o6crnenoBaHHBIX MAaIllMEHTOB TPETbEW TpyNmbl OblIa BbHISBICHA
HEWUTpaJIbHAsl OKKJIFO3Us, HE HYXKIABIIAsCs B OPTOJOHTUYECKOM JieueHuH. /lanHas
rpynmna naiuMeHTOB COCTaBWIIa TPYIIITY KOHTPOJIS, B KOTOPOU Takke ObUT BBIMOIHEH
IIEPBUYHBI OCMOTp, NPOBEACHA KOMIUIEKCHAs OPTOJAOHTUYECKas JIUArHOCTHKA C
aHanuzoM Qotorpaduili 3yOHBIX psAIOB M Jywuia, pacuétoM KM, Tp&xmepHbIM
e anoMeTpUYECKUM aHATTU30M.

BaxxHO OTMETHTH, 4YTO aHOMaJMHU B CATUTTAJIBHOW IUIOCKOCTH YacTO
CONIPOBOXKJIAIOTCS HAPYLICHUSIMU B BEPTUKAJIBHON U TPAHCBEP3aAJIbHOM INIOCKOCTSAX,

a TaKXC AHOMAJIMAMHK  TIOJTOKCHHA  OTACIIBbHBIX 3}’60B. PaCHpeﬂeﬂeHI/IC
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Ta0IUIE

Tabnuna 8. Pacnpenenenne 3y00ueqtOCTHBIX aHOMAJIUH 10 IPyIIaM UCCIIE0BaHMS

Bupa 3yoouentoctHoii | I'pymmal | I'pynma II | I'pynma III P
AHOMAJTUM (n =50) (n =50) (n=10)
HelitpanpHas - - 10 Pru= 1,00
okkJto3us (n=10) (100%) Prur< 0,001
P < 0,001
JlucranpHbIN IPUKYC, 44 31 - Pru= 0,005
1 moakmnacc (n=75) (88%) (62%)
JlucranpHbIN IPUKYC, 6 19 - Pru= 0,005
2 monknacc (n=25) (12%) (38 %)
CkyueHHOe 39 43 3 PrLi=0,44
MOJIOXKEHHE 3y00B (78%) (86 %) (30%) Prur= 0,005
(n=85) P < 0,001
Jn30KKITI03U 6 9 - PrLn=0,58
B MEpETHEM OT/EIIe (12%) (18%) Prm= 0,58
(n=15) Prm= 0,33
['myGokast  pesmoBas 4 8 - PrLi=0,36
OKKJItO3us (n=12) (8%) (16%) Prm= 1,00
Prm= 0,33
OIIHOCTOPOHHSIS 2 9 - Prir=0,051
nepeKpecTHas (4%) (18%) Prm= 1,00
okkJto3us (n=11) Prm= 0,33
JIBycTOpOHHSIS 1 3 - PrLu= 0,62
nepeKpecTHas (2%) (6%) Prm= 1,00
OKKJTI03Us (n=4) Prm= 1,00
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Anomanus Il kmacca 1 monkiiacca BcTpeyasach 4aile y HalMeHTOB MepBOM
IpyNIbl, YeM y nanueHToB BTopoit rpynmsl (p=0,005). B cBoto ouepens, anomanus
Il kmacca 2 moakiacca BCTpeyaiach yalle y MalMEeHTOB BTOPOH TPYMIbI, YEM Y
nanueHToB nepod rpynnsl (p=0,005). CnemoBarenbHo, THaTHYeckas ¢dopma
JUCTANBHOT'O MPUKYCA COMPOBOXKIAETCS MPEUMYIIECTBEHHO PETpy3uel mnepeaHei
rpynmnsl 3y0OB Ha BEpXHEH YeNIoCTH, a 3yboanbBeosisipHas ¢opMa — IpOTpy3Hei
nepeHeN rpymbl 3y00B Ha BEpXHEH YENIOCTH.

TecHnoe monoxeHue mnepeAHeil rpymmbl 3yOoB ObUIO OOHapykeHo y 85
ob0cnenoBanHbIX nanueHToB (77,3%): y 39 manuenToB nepBoit rpymmsl (78%), 43
nanueHToB BTopod rpymnmbl (86%) u 3-x marueHToB Tpetheit rpynmsl (30%).
CkyueHHOCTh 3yOOB ObLIa BBISBJIEHA Yallle y MAIlMEHTOB C JUCTOOKKIIO3MEH
3yboanbsBeossipHoit (p=0,005) u raatuyeckoit (p<0,001) popm, yeM y marueHToB ¢
HEUTPAJIBHON OKKJIIO3UEH.

Haubonee yacto BcTpeuaeMoi aHOMaJIMEH B BEPTUKAIBHON MIIOCKOCTH ObLiIa
JU30KKIIIO31s BO (PPOHTAIBLHOM OTJIENie, KOTopasi Oblla BBIABICHA Yy 15 manueHToB
(13,6%): y 6 nmanmenTtoB nepBoil rpynmsl (12%) 1 9 mauueHTOB BTOPOM TPYMIIbI
(18%). I'myOoxkasi pe3loBasi OKKJIFO3HS OblIa JHArHOCTUPOBaHa y 12 mMalMeHTOB
(10,9%): y 4 manmenToB mniepBoi rpynnbl (8%) u 9 manueHTOB BTOPOM TPYIIIBI
(16%). CnenoBaTenbHO, HAPYIIECHUS B BEPTUKAIBHON TIJIOCKOCTH OBLIN BBISBICHBI
y 27 4enoBeK ¢ TUCTOOKKIt03ueH (27%).

Haubonee yacto BcTpedyaemol aHOMaMel B TpaHCBEP3albHOM MIIOCKOCTH
OblJ1a OJHOCTOPOHHSSI MEPEKPECTHAsI OKKJIIO3Ms, KoTopas Obuia BbIsiBIeHA y 11
nanueHToB (10%): y 2 manuenToB nepBoil rpymnmsl (4%) u 9 maiueHToB BTOPOi
rpynisl (18%). JIBycTopoHHSIsI TepeKkpecTHas OKKIII03Us Oblla IMarHOCTUPOBAHA Y
4 nanuentoB (3,6%): y 1 manuenTta nepBoii rpynisl (2%) 1 3 manueHToB BTOPO
rpynnsl (6%). CrenoBaTellbHO, HAPYIICHHUS] B TPAHCBEP3AIbHOM TIOCKOCTH OBLIH

BBISIBJICHBI y 15 yenoBek ¢ nuctookkimtozueit (15%) (pucyHok 28).
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1 rpynna M 2 rpynna 3 rpynna

HenTpanbHas OKK3na

AucTanbHbIN NpUKYC 1 nogknace

AVCTanbHbIA NPUKYC 2 Nogknacc

CKy4€HHOE MonoXeHve 3y6oB

AN30KKNO3U1s

rny6okas pesLoBas OKKI03ns

OQJHOCTOPOHHSAA MNEPEKPECTHAN OKKIO3US

ABYCTOPOHHSAA NepekpecTHas OKKI3ns

1Illilh

o

25 50 75 100

Pucynok 28. PacipocTpaHeHHOCTD BBISIBJICHHBIX 3y0OUETIOCTHBIX aHOMAJTUN

B PA3JIMYHBIX I'pyHIIax

Takum 06pa3om, OOJBINYIO 100 00CIEOBAHHBIX MAIIMEHTOB B Bo3pacte 18-
44 neT ¢ OUCTOOKKIIIO3MEW COCTaBMIIM JHIla keHcKoro noina (85%). B cTpykrype
pacrpoCTPaHEHHOCTH JUCTOOKKIIFO3MM YacTOTa BCTpeuaeMocTn aHoMmaimu 11
kiacca 1 moaknacca (75 yenoBek, 75%) Obuta 6ombine, uem anomanuu I knacca 2
nonkiacca (25 yenoBek, 25%). AHOMaIUS TPUKyCa B CarUTTAJBHOU IIOCKOCTH
4acTO CONMPOBOXKAANTACh HAPYIICHUSIMHU B TpaHCBep3albHOU (15%) 1 BepTUKAIBHOM
I0CKOCTAX (27%), 4TO YBEJIMUYMBAET TSKECTh CYIISCTBYIOIICH MATOJIOTHUU Y
OPTOJOHTUYECKUX TMAIMEHTOB W TpeOyeT KOMIUIEKCHOTO TOAXOoJa IIpHU

IIAHUPOBAHWUM JICUCHUA.
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3.2 Pe3yabTaThbl AaHKETHPOBAHUA HCCJIEAYEMBbIX Py NALMEHTOB

Bcem 110 oGcnenyembiM MmanydeHTaM BO BpeMsl MEPBHYHON KOHCYJIbTAIlUU
OBLIIO MPEITIOKEHO MPONTH aHKETUPOBAHKUE B AJIEKTPOHHON PopMme Ha maTdhopme
Google. Ankera cocrosiza u3 15 BOIPOCOB KacaTelbHO OOLIETO COCTOSHUSA

310poBbs (Tipuoxkerue J1).

1 6onpoc ankemoi: «Ilepeuncaure 0CHOBHBIE KAJ00bI, ¢ KOTOPHIMHU BbI

00paTWIHNCH K BPa1y-OPTOJAOHTY»

Cpean xkanob, ¢ KOTOPHIMH OOpPAaTUIIUCH MAIlMEHTHl 32 OPTOJIOHTHYECKOM
MOMOIIBI0, Y TAIIMEHTOB MEPBOM T'PYIIbI ¢ HaUOOJbIIEH YacTOTOM BCTpEYAIHCH
HEYJOBJICTBOPCHHOCTh  TOJIOXKEHUEM 3y0oB, acummerpus Jjuna (84%);
GyHKIMOHANIBHBIE KaloObl ObUIM BBIBICHBI B 4% ciyyaeB; codeTaHue
(GYHKIMOHAIBHBIX U ACTETHUECKUX kanod ormeTtwino 12% mnamuenTtoB. B cBoro
ouyepe/ib, y NalMEHTOB BTOPOM IPYIIIbI TPEBAIUPOBATIO COUETAHUE ICTETUUECKUX U
GyHKIMOHANTBHBIX %an00 (66%), UCKITIOUUTENBHO (DYHKIIMOHATIbHBIE KaI00bI ObLITH
BbIABJIEHBI B 14% cnydaeB, scretndueckue — B 20% cnyyaeB. Y NalMEHTOB C

HEUTpaIbHON OKKITFO3HEH kano0bl oTcyTcTBOBaIM (100%) (Tabnuma 9).

Tabnuma 9. CTpykTypa pacrpoCTpaHEHHOCTH kKajo0 B pa3HbIX rpymmnax

Kanoosbl 1 rpynna 2 rpynna 3 rpynna P
(n=50) (n=50) (n=10)
OTCyTCTBYIOT — — 10 (100 %) | PI-1I< 0,001
DcTeTHueckue 42 (84%) 10 (20%) - PLIIT< 0,001
PII-ITI< 0,001
@OyHKIMOHATBHBIC 2 (4%) 7 (14%) -
CodeTaHHe SCTETUICCKUX 6 (12%) 33 (66%) -

U QYHKIIMOHAJIbHBIX
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CnepnoBatenbHO, IPU OOPAIIEHUH 32 OPTOAOHTUYECKON TOMOIIBIO MALUEHTHI
C JHMCTOOKKJIIO3MEH MpEeAbsBISUIM KaK 3CTETUYECKHe, TaK M (PYHKIIMOHAJbHBIC
(mapymenne ¢ynkuun BHUYC, npuBbiuHOE CcMeleHHWE HIDKHEW YeNIOCTH,
HapylUIEHUE MTPOU3HOIICHUS 3BYKOB PE€UH U JIp.) ajo0sl (pucyHok 29). Ilpu sTom
y TAUUMEHTOB C JUCTOOKKIIIO3€Ml M BTOPBIM CKEJETHBIM KJIACCOM COYETaHUE
ACTETHUUYECKUX U (DYHKIIMOHAJIBHBIX KaJ00 BBISBISUIOCH Yallle, YeM Yy MaIlMEHTOB

nepBoii rpymisl (p<0,001).
M 1 rpynna 2 rpynna 3 rpynna

>Xanobbl OTCYTCTBYIOT
acTeTnyeckue xanobbl

hyHKLMOHabHbIE Xanobbl

coyeTaHne 3CTETUYECKUX U (PYHKLMOHANbHBIX Xanob

0 20 40 60 80 100

Pucynok 29. CtpykTypa pacnpocTpaHEHHOCTH Kajo0 cpeau 00cieI0BaHHbIX

MAaUCHTOB PA3HBIX I'PYIIIT COTJIACHO PE3yJIbTaTaM aHKCTUPOBAHUA

Takum 00pa3oM, MNAIMEHTHl C AMCTOOKKIIIO3UEH M BTOPBIM CKEJIETHBIM
KJIAaCCOM ¢ OOJbllIel 4acTOTOM OTMEUYalOT HE TOJIBKO HApPYIIEHUE ICTETHKH JIUIA U
yib10ku, HO U QyHkiun BHYC, sxeBaTenbHBIX MBI, MPOOJIEMBI C JUKIHUEH, YTO
CBSA3aHO C HaJIM4yueM Oosiee BBIPAKEHHBIX 3y00anbBEONISIPHBIX U CKEJIETAIbHBIX

U3MEHEHUH.

%
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2 60npoc anKemowl: «HpOBOZII/I.JIOCB Jan Bam paHee OPTOAOHTUHIECCKOE

JeuyeHue?»

CornacHo pe3yJibTaTaM aHKETHUpoOBaHUs, U3 110 oNpoIIeHHBIX JIUIl Y BCEX
NAlMEHTOB B aHaMHE3€ OTCYTCTBOBAJIO pPAaHEE IPOBEJACHHOE OPTOIOHTHYECKOE
nedyenue (100%). Hanmuuue y manueHTOB B aHaMHeE3€ JICUCHUS HAa HECHEMHOU U
ChEMHOM OPTOJOHTUYECKOW ammapaType SBJISUIOCH OJHUM U3 KPUTEPHUEB

HCKIIIOYCHUA, OIIMCAHHBIX B MaTCpHUaJIaX U METOAAX UCCIICIOBAHUA.

3 60NpoOC AaHKembwl: «YKaKkuTe BHUJ BCKaAapMJ/IMBaAHUSA B I€TCTBE)

B pesynbrate aHkeTHpoBaHUs OBLIO BBISBICHO, YTO CPEIU OMPOIISHHBIX
MAlMCHTOB TEPBOM TPYNIMbl OOJIbIIasi YacTh HaXOAWIacCh Ha ECTECTBECHHOM
BckapmimBanuu  (50%), 15 uyenoBek HAXOOWJIUCh HA  HUCKYCCTBEHHOM
BckapmiimBannu (30%), 10 yenoBek — Ha cMenanHOM BekapmtuBanuu (20%).

Cpenu onpoIIeHHBIX MAIMEHTOB BTOPOU TPYIIIBI OOJIbIIAs YaCTh HAXOIUIIACh
Ha HCKYyCCTBEHHOM BckapmimBaHuu (60%), 9 yenoBek — Ha €CTECTBEHHOM
BckapmiinBanuu (18%), 11 yenoBek HaAXOAUIUCh Ha CMEIIAaHHOM BCKapMIITMBAHUH

(22%) (Tabmuma 10).

Ta6numna 10. Pacnipenenenrue oTBETOB Ha TPETUH BOMPOC aHKETHI ISl TTAIIMEHTOB

«YKaxure B BCKapMJIMBAHUSA B ICTCTBEC»

OTtBer 1 rpynna 2 rpynna 3 rpynna P
(n=50) (n=50) (n=10)
Yucao % Yucao % Yucao % PI-11=0,001
MalEeHTOB MalEeHTOB MaIEeHTOB PI-111=0,005
EcrecTBennoe 25 50 9 18 9 90 | PI-1II<0,001
BCKapMJIUBaHUE
HckyccTBeHHOE 15 30 30 60 - -
BCKapMJIUBaHUE
CwMmenranHoOe 10 20 11 22 1 10
BCKapMJIMBaHUE
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Cpean mnamueHTOB TpeTheW Trpymmbl OoJblIas dYacTh HaxXoAWiIach Ha
ecTecTBEeHHOM BckapmiuBanuu (9 wyenoBexk — 90%), 10% Ha cmemaHHOM
BCKapMiiMBaHuH (1 4yenoBek).

Takum 00pa3oM, B aHaMHE3€ y MAIMEHTOB C JHUCTOOKKIIO3UEH U BTOPHIM
CKENIETHBIM KJIACCOM C OOJbIIe YacTOTOW BBISBISJIOCH HCKYCCTBEHHOE
BckapmimBanue (60%), dYeM y TANMEHTOB C JUCTOOKKIIIO3MEH W TEePBBIM
ckenetHpiM KiaccoM  (30%) (p=0,001) (pucynox 30). IlomydeHHBIE HaHHBIE
COTJIaCYIOTCS C pe3yJibTaTaMU paHee MPOBEIEHHBIX UCCIIET0BAHNM: HCKYCCTBEHHOE
BCKApMJIMBAHHUE SABIIAECTCS OAHUM M3 DTHOJOTHYECKUX (PAKTOPOB pPa3BUTHS
rHATUYECKOW (POPMBI aHOMAJIMU MPUKYCa B CATUTTAIBHOM MIIOCKOCTH, TaK KaK He
oOecrieynBaeT HEOOXOIUMON (PYHKIIMOHAIIBHONW HArpy3KH Ha KOCTHO-MBIIICYHBIH
anmapar 4yentocTHo-nuieBon oonactu [102]. B cBoro ouepe b, NpaBUIIbHOE TPYIHOE
BCKApMJIMBAHME  SIBJISIETCS ~ CPEACTBOM  IOCTHATAIbHOM  MPOPUIAKTUKH
3y0O0uetoCTHBIX aHoManuil [27, 48], 4TO NOATBEpX,AACT HAJWYHE TPYIHOTO

BCKapMJIMBaHMs B aHaMHe3e Y 90% MmanueHToB TpeThEe TPyIIIBL.

Bua BCKapM/IMBaHMA B AETCTBE

100
90
80
70
60

50
40
30
20
1 n
0

1 rpynna 2 rpynna 3 rpynna

Yumcno onpoLieHHbix (%)

o

B eCTeCTBEHHOE BCKapM/iIMBaHME M NCKYCCTBEHHOE BCKapMaMBaHMe

CMellaHHOEe BCKapminBaHue

Pucynok 30. CpaBHeHHE OTBETOB Ha TPETUIM BOIIPOC AHKETHI «YKAXKUTE BUJL

BCKApMJIMBAHUA B ICTCTBC» AJIA IIAIIUCHTOB B PA3HBIX I'PYIIIIAX
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4 ¢onpoc ankemoi: «Hajimune BpeAHbIX NPUBLIYEK B aHAMHe3e  (cocaHHe
naJjbleB, COCaAHHe Iy0Obl, IPOKJIAIbIBAHHE A3bIKA MEXKAYy 3yOHbIMHU PSAIaMHU,

NPOKJIAAbIBAHNE MPEAMETOB MEKIY 3yOHBIMH PSIAMH )»

[Ipu cpaBHHUTENBbHOW OIICHKE OTBETOB B Pa3HbIX TIPYIIax Ha YEeTBEPTHIN
BONPOC AHKEThl KacaTelbHO BPEIHBIX MPUBHIYEK OBUIM TONYYEHBI JIaHHBIE,
npenacrabieHHbie B Tabnuue 11. Y OonblIMHCTBA MAIlMEHTOB MEPBOM TPYMIIBI
OTCYTCTBOBAJIM BpeJHbIe MpUBBIYKU (72%), HaIM4Me BPEIHBIX MPUBBIUEK OBLIO
BBIABJICHO y 28% MaIMEeHTOB.

B cBoto ouepenp, B pe3ysbTaTe aHKETUPOBAHMS MAIIMEHTOB BTOPOW TPYIIIbI
OBLII0 OOHAPYKEHO, UTO y OOJBIIMHCTBA OMPOIICHHBIX JIUII BHISBIIAIOTCS B aHAMHE3€
BpeaHble NpuBbluku (58%). CormacHo pe3ynbTaTaM aHKETUPOBAHUS y BCEX

INalMCHTOB TpCTBCﬁ I'pyIiibl OTCYTCTBOBAJIM B dHAMHC3C BPCAHLIC IIPHUBBIYKU

(100%).

Tabnmuma 11. Pacnpenenenwe OTBETOB Ha YETBEPTHIA BOINPOC AaHKETHI IS
MAIMEHTOB: «HAJIMYUE BPEIHBIX TPUBBIYEK B aHAMHE3€E (COCaHUE MANIbIEB, COCAHUE
ryObl, TMPOKJAJbIBAHUE S3bIKA MEXIYy 3YOHBIMU psJaMH, MPOKJIAIbIBAHHUE

IPEIMETOB MEXKy 3yOHBIMU PSIAAMU U JIP. )»

OtBer 1 rpynna 2 rpynna 3 rpynna P
(n=50) (n=50) (n=10)
Yucno % Yucno % Yucno %
NAIMEHTOB NaIMEHTOB NaIMEHTOB
Hanuuue 14 28 29 58 - - | PI-1I=0,004
BPC/HBIX PI-I11=0,10
PUBBIUEK
OtcyTtcTBHE 36 72 21 42 10 100 | PI-111<0,001
BPE/IHBIX
PUBBIUEK

Takum 06p2130M, COriIaCHO IIOJYYCHHBIM JAaHHBIM Yy IIAUCHTOB C
ﬂHCTOOKKHI-OSHCﬁ N BTOpPBIM CKCJICTHBIM KJIaCCOM C OonblIel YacTOTOH

BCTpeyaroTcsi BpeaHble NpuBbluku (58%) B CpaBHEHHMHM C MalMEHTaAMH C
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JMCTOOKKIIFO3MEH W TEepBBIM  CKeleTHhIM  kjaccoM  (28%)  (p=0,004).
CnenoBaTenbHO, HAJIMYWE BPEAHBIX NPHUBBIYEK B aHAMHE3€ ITOBBINIACT PHUCK

Pa3BUTHUA HC TOJIBKO BY6OEIJIBBCOJISIPHBIX, HO U CKCJICTAJIBHBIX HapymeHHﬁ.

5 60NnpoOC AaHKembwl: «Hannuue B anHaMHe3e POTOBOI0O THIIA JIbIXaHHU»

[Tpu cpaBHUTENBLHOMN OLIEHKE OTBETOB B pa3HBIX IpyMMax Ha MATHIM BOMPOC
aHKEThl KacaTeJIbHO pOTOBOrO THUMA JIbIXaHWA OBLIM TOJY4YeHBl JaHHBIE,
npecTaBieHHbIe B Tabuuie 12. Y manueHToB ¢ JUCTAIBHBIM MIPUKYCOM U TIEPBBIM
CKEJICTHBIM KJIACCOM POTOBOM THUI JAbIXaHUS ObUl BbIsIBJIEH B 8% ciydaeB, y
NAIMEHTOB C JIMCTaJIbHBIM MPHUKYCOM M BTOPBIM CKEJETHBIM KiaccoM — B 34%
ciydyaeB. CorjmacHO pe3yJibTaTaM aHKETHPOBAaHHS Yy BCEX NAIMEHTOB TpETbel

IpynIbl OTCYTCTBOBAJNI B aHaMHe3€e poToBoi Tum jbixanus (100%).

Tabnuma 12. Pacnipenenenrue OTBETOB Ha MATHIA BOMPOC aHKETHI ISl TTAIIUEHTOB:

«Hanuuue B anHaMHe3e POTOBOI'O THUIIA OBIXAHUS.

OTtBer 1 rpynna 2 rpynna 3 rpynna P
(n=50) (n=50) (n=10)
Yucno % Yucno % Yucno %
NaIMEHTOB NAIMEHTOB NAIMEHTOB

Hanuuue 4 8 17 34 - - | PIII=0,002
POTOBOTO PI-I11=0,30
TUIA
IBIXaHUus PI-IIT=0,049
OtcyTtcTBHE 46 92 33 66 10 100
pOTOBOTO
TUIA
JIbIXaHHUSI

Takum oOpa3oMm, y MalMEHTOB C JUCTAJbHBIM MPUKYCOM U BTOPBIM
CKEJIETHBIM KJIACCOM B aHaMHe3€ ¢ OOJbIlei 4acTOTOM ObLT BBISIBJIEH POTOBOM THII
neixanust (34%), 4yem y maryeHToB ¢ AUCTAIBHBIM MPUKYCOM U TIEPBBIM CKEJIETHBIM
kiaccoM (8%) (p=0,002). TlonmyueHHbIE JaHHBIE COTJIACYIOTCS ¢ pabotoii Lyu um

coaBTOpoB (2021): nnuTenbHOE POTOBOE JBIXaHHE MU3MEHSET CTPYKTYPY BHCOYHO-
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HWKHCYCIIFOCTHOI'O CyCTaBa M JKCBATCIIBHBIX MbIIIL, a TaKKC COIIPOBOKIAACTCA
Pa3BUTHUCM CKCJICTAJIBHBIX U BY603HBBCOHHpHBIX HapymeHI/n‘/’I, 4dTO IPUBOIAUT K

dbopmupoBanuto anomanuu Il kmacca [186].

6 éonpoc ankemur: «Haamyue naToJorum NpuKyca y poaureJiei,

OpaTbeB, cecTep U/ APYrux poACTBEHHUKOB)

[Ipu oneHke ceMeitHOoro aHamHe3a 74% ONPOLIEHHBIX MAlUEHTOB NEPBOM
IPYIIIBI YKa3aJId Ha OTCYTCTBUE MATOJIOTUU MPUKYCa Y POUTENeH, OpaTheB, cecTep
U/ IPyTUX POACTBEHHUKOB, 26% MOATBEPAUIN HAIMYKE HEMPABIWIHLHOTO MPUKYCA Y

OJKalIMX poCTBEHHUKOB (Tabsumia 13).

Tabnuna 13. Pacnipesenenue OTBETOB Ha MIECTOM BOMPOC aHKETHI /IS MAIIMEHTOB:
HaJu4Yhe TATOJIOTHU TPUKyca Yy pOAMTENel, OparbeB, cecrep U/ JIpPyrux

POACTBCHHUKOB

OtBer 1 rpynna 2 rpynna 3 rpynmna P
(n=50) (n=50) (n=10)

Yucno % Yucno % Yucno % PI-11=0,004
MaIeHTOB MaIneHTOB MaIneHTOB PI-I11=0,09
Hannume 13 26 28 56 - - PII-111<0,001
MaTOJIOTUHU
npuKyca y
ponuTenen,
OpatbeB, cecTep
u/ Apyrux
POJCTBEHHUKOB
OtcytcTBUHE 37 74 22 44 10 100
MaTOJIOTUHU
npuKyca y
ponuTenen,
OpatbeB, cecTep
u/ Apyrux
pPOJCTBEHHUKOB

B cBoto ouepenb, Oosbinast 4acTh MAIMEHTOB BTOPOM rpymisl (56%) ykazanu

Ha HaJIMYUC IIATOJIOTHMU IIPUKYCa B CEMEMHOM aHaMmHe3e. Y NalucHTOB TpCTBCﬁ
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IPYIIBl OTCYTCTBOBAJIa MATOJOTHS TPHUKyca y poauTesei, OpaTheB, cectep u/
JIPYTUX pojcTBeHHUKOB B aHaMHe3e (100%).

Takum oOpa3oM, Yy MaIMEHTOB C JTUCTOOKKIIO3UEH M BTOPHIM CKEJICTHBIM
KJJaCCOM B aHaMHe3e C OOJbllIe YacTOTOW BBIABIAETCS HAcCJEICTBEHHAS
MPEAPACTIONOKEHHOCTh K 3yOouentocTHOM aHoManuu (56%), 4emM y marueHToB C
JIMCTOOKKIIFO3MEH W TEpBBIM CKeJNeTHBhIM KiaccoMm (26%) (p=0,004). B cBoro
ouepenb, Y TAIMCHTOB TPEThEH TPYyNIBI OTCYTCTBYET HACJICICTBCHHAS
MIPEAPACTIONOKEHHOCTh K aHOMAJIMKM OKKJIIO3UU B aHamHe3e. [lonyueHHble JaHHbIe
COTJIaCyIOTCSI ¢ TE€HETUYECKOW KOHIENIMEH pa3BUTHUS aHOMaIUM mpukyca. OT
ponuTeneit Kk peOeHKY MPOUCXOIUT HACJIEACTBEHHAs Mepenaya pasMepoB, HOpMBI,
KOJIMYeCTBa 3y0OB, MPOCTPAHCTBEHHOTO PACIIOIOKEHUS YENIOCTEeH, 0COOEHHOCTEM

CTPOCHUS MBIIIECYHBIX U CKeJIeTalbHbIX CTPYKTYp [190].

7 60npoOC aHKemowl: «UcnbiThIBaeTe U BbI MNEPUOIUIECCKY IO

3aJ105KEHHOCTH Hoca?»

CornacHo pe3ynpTaTaM omnpoca 8% mNanueHToB NepBod rpynnbl U 28%
NAIMEHTOB BTOPOW T'PYIIIbI UCIBITHIBAIOT MEPUOIUYECKYIO 3aT0KEHHOCTh HOCA.
[TarmeHTH TpETHEN IPYNIBI HE OTMEYAIOT MPU3HAKH 3a7105KEHHOCTH HOCA.

Takum 00pa3oM, MHAIMEHTHl C AMCTOOKKIIIO3UEH M BTOPBIM CKEJIETHBIM
KJIACCOM  HCIBITHIBAIOT 3aJI0O)KEHHOCTh HOCA 4allle, 4YeM MalHueHThI C
JUCTOOKKJIIO3MEM W TepBbIM  cKkeleTHbIM kijaccoMm (p=0,017). Hanuuwue
NEPUOJUYECKON 3alI0)KEHHOCTH HOCA TOBBIIIAET PUCK Pa3BUTHS POTOBOIO THIIA

AbIXaHUuA MU, KaK CICIACTBUC, q)OpMI/IpOBaHI/ISI CKCJICTAJIbHBIX HapymeHHi/’I (Ta6JII/IIIa

14).



103

Tabnuna 14. Pactipeenenue OTBETOB HA CEIBMOM BOMPOC AaHKETHI JJIsl TTAIIUCHTOB:

«HcnpiTeiBaeTe 11 Bel NMEPUOANYICCKYTO 3aJIOKCHHOCTD Hoca?»

OtBer 1 rpynna 2 rpynna 3 rpynna P
(n=50) (n=50) (n=10)
Yucio % Yucio % Yucio % PI-11=0,017
HaIlMEeHTOB HalMEeHTOB HalMEeHTOB PI-II1=0,11
Ha 4 8 14 28 - - PII-111=0,10
Her 46 92 36 72 10 100

8 éonpoc ankemwi: «bblu u 'y Bac panee uiiu umerorcs ceiiuac

3a0osneBanus JIOP-opranos?»

B pesynbrare anketupoBanus 3a0oneBanus JIOP-opranoB B anaMmHe3e ObLIN
oOHapysxenbl y 10% nanueHToB nepBou rpymnsl U 36% maiueHToB BTOPOH FPYIIIIHI.
VY manuMeHToB TpeThell Tpynmnbl HE OBUIM BBISIBICHB B aHaMHe3e 3a00seBaHUS

BEPXHUX JbIXaTENbHBIX MyTeH (Tabnuia 15).

Tabnuma 15. Pacnipenenenue oTBETOB Ha BOCHbMOM BOIIPOC aHKETHI ISl TTAIIUCHTOB:

«bbiu y Bac panee wim uMmerotcs ceituac 3adonesanus JIOP-opranos?»

OtBer 1 rpynna 2 rpynna 3 rpynmna P
(n=50) (n=50) (n=10)
Yucio % Yucio % Yucio % PI-11=0,004
HaleHTOB HaleHTOB HaleHTOB PI-II1=0,58
Ha 5 10 18 36 - - PII-111=0,025
Her 45 90 32 64 10 100

Takum o0pa3oMm, y MaIMEHTOB C AMCTOOKKIIO3UEH M BTOPBIM CKEJIETHBIM
kjaccoM 3aboneBanusi JIOP-opranoB quarHoCTUPYIOTCS Yalle, YeM y MaIlueHTOB C
JMCTOOKKIJIFO3MEH U MEePBbIM CKeNeTHhIM KiaccoM (p=0,004). [TonyyeHHbie qaHHbIE
coriacytores ¢ uccnenoanrem 2012 rona Luzzi u coaBTopoB: 3ab6oneanus JIOP-
OpPraHoB, aJUIEPrUYECKUNA PUHUT CIOCOOCTBYIOT HAPYLIEHUIO (PYHKIIMOHUPOBAHUS

YEJFOCTHO-JIMIIEBON 00JacTH W (POPMHUPOBAHHUIO AHOMAIMHM OKKJIIO3MH [64].
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Boicokast pacnpoctpaHeHHOCTh 3a0osneBanuii JIOP-opraHoB y DanueHTOB C
JUCTOOKKJIIO3MEH TOMYEPKUBACT BaXXHOCTh CBOEBPEMEHHOW JMArHOCTHUKU H
JedeHHs] OOCTPYKIIMU BEPXHUX JIBIXaTEIIbHBIX MyTeH HA paHHUX CTAIUAX PA3BUTHUS
NaToJIOTUKA  JIIsl  MpeAoTBpamieHus  (GopMupoBaHHs  3y0O0aIbBEONSIPHBIX U

CKEJICTAJIbHBIX HAapYILLICHH.

9 60NpOC AHKembwl: «HpOBOZII/I.JIaCI) JIM pPaHe€E€ TAKOC XUPYPIrUH4€CKoe

BMeHIATEJIbCTBO, KAK AICHOTOH3UJIJIOTOMMUSA »

Cpenu 50 onpollleHHBIX TMAIMEHTOB MEPBOM TPYIIIBI HA HAJTUYHE ONEpAINH
aJICHOTOH3WUIOTOMUH B aHaMHe3e ykazanu 12% nun, cpeau 50 maieHToB BTOPOi
rpynnbl — 6%. Y malueHTOB TpeTheW Tpynmbl B aHaAMHE3€ OTCYTCTBOBAJIO

OIICpPanMOHHOC BMCIIATCIILCTBO — dJICHOTOH3HUIJIOTOMUA (Ta6HI/IIIa 16)

Tabnuna 16. Pactipeenenue oTBETOB Ha JEBATHIN BOMPOC aHKETHI JJIs TAIMEHTOB:
«IIpoBoaunach JIM paHee TaKOE XUPYPrUUYECKOEe BMEIIATEIbCTBO, Kak

AACHOTOH3HNJIJIOTOMUA 7

OtBer 1 rpynna 2 rpynna 3 rpynna P
(n=50) (n=50) (n=10)
Yucio % Yucio % Yucio % PI-11=0,49
HalCHTOB HalCHTOB HalCHTOB PI-II1=0,57
Ha 6 12 3 6 - - PII-I11=0,10
Her 44 88 47 94 10 100

Takum o6pa3zoM, y O0JIBIIMHCTBA 00CIeTyEMBIX TTAIIMEHTOB MIEPBOI U BTOPOIA
IpyIIbl  ObUIO BBISBICHO OTCYTCTBUE B aHAMHE3€ TMPOBEJCHUS OIEpaINH
aJICHOTOH3WJUIOTOMUU. HecBoeBpeMEHHOE YCTpaHEHHE TMPUYUHHOTO (HaKTOpa
(runeprpodun HEOHBIX MUHATNH) HA (POHE POTOBOTO TUIIA ABIXaHUS CITIOCOOCTBYET
Pa3BUTUIO 3y00abBEOSPHBIX M CKEJIETAbHBIX HAPYIICHUH, YTO COTJIACyEeTCs C
JAHHBIMU COBpPEeMEHHBIX uccienoBannii [83, 192]. Taxxe 3¢hPeKTUBHOCTH

HpOBO}IHMOﬁ OorIcpanu HAIIPAMYIO 3aBUCUT OT IIPOAOJDKHUTCIIBHOCTHU BOS)ICI?ICTBI/ISI
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O0O0CTPYKIIMU BEPXHUX JbIXaTEIbHBIX MMyTEH Ha POCT U PaA3BUTHE YEIIOCTHO-THIICBOM
obomactu. IloaToMy, HecMOTps Ha HaJlMyue B  AaHaMHE3€  OIlepaluu
aZ€HOTOH3WIOTOMUH, Y 12% mnanueHToB nepBoi rpynnsl U 6% BTOpOW TpyMHIIbI

BBIABIIACTCA JUCTOOKKIIIO3UA IICPBOTO K BTOPOI'O CKECJICTHOT'O KJIIACCOB.

10 Bonpoc ankeTbl: «OTMeYaJH Ji¥ Bbl IPU3HAKH Xpana, alHod B

HOYHOE BpemMs?»

CornacHo pe3yibTaTaM aHKETUPOBAHMSI HAa TPU3HAKU Xparia, aiHOd B HOYHOE
BpeMs ykazanu 12% ompolueHHBIX MalMeHTOB MEepBOW Ipymibl, 38% manueHToB
BTOpPOM Ipyniibl. B TpeTbeil rpyrine maiueHTsl yKa3ajld Ha OTCYTCTBHE HapyIICHHM

cHa (Tabmnuma 17).

Tabnuma 17. PactipesiesieHue OTBETOB HA JIECATHIM BOMPOC AaHKETHI IS TTAIIMEHTOB:

«OT™MeUany 11 BhI IMPU3HAKHU Xpalld, alTHO3 B HOYHOC BpCMSI?»

OtBer 1 rpynna 2 rpynna 3 rpynmna P
(n=50) (n=50) (n=10)
Yucio % Yucio % Yucio % PI-11=0,003
HaleHTOB HaleHTOB HaleHTOB PI-II1=0,58
Ha 6 12 19 38 - - PII-111=0,018
Her 44 88 31 62 10 100

Takum 00pa3oM, y MAIMEHTOB C JUCTOOKKIIIO3WEH M BTOPBIM CKEJICTHBIM
KJIACCOM 4allle BBISBISIOTCS TPU3HAKK HAPYIICHMs] JbIXaHUS BO BpeMs CHa
(»=0,003). bonpiias yacToTa BCTPEYAEMOCTH Xpara U armHOd® B HOYHOE BpeMs Y
MAlUeHTOB C JIUCTOOKKIIFO3UEH M BTOPBIM CKeleTHBhIM KiaccoMm (38%), dyem y
MAlUECHTOB C JUCTOOKKIIIO3UUEN U TIEPBBIM CKEJIETHBIM KitaccoM (12%) cBs3aHoO C
MIOJIOXKEHUEM BEpPXHEH M HUIKHEH YeTtoCcTel B MPOCTPAHCTBRE.

[TonmyueHHble pe3yJabTaThl HCCIECIOBAHUS COTVIACYIOTCS C  JIaHHBIMU

uccnenoBanus Alves n coaropo 2008 roga: peTpornoaoKeHue HIKHEN YeTI0CTH
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ABIIACTCA OOJHUM U3 q)aKTOpOB PHUCKA pa3BUTHUA CUHAPOMA 06Cpr1(TI/IBHOFO aItHoo

cHa [200].

11 gonpoc ankemwi: «AcnbIThIBaeTe JM Bbl C1a00CTh, yCTAJIOCTH B

TeYeHue qHA?»

CornacHo pe3syabpTaTam oIpoca ci1adocTh, YCTaJOCTb B TEUEHHUE JHS
UCIIBITHIBAIOT 56% ManueHToB NepBOM rpynnbl, 78% ManueHTOB BTOPOW IPYNIbl U

20% manueHToB TpeThel rpynmnsl (Tabnumna 18).

Tabnuma 18. PacnpeneneHue OTBETOB Ha OJWHHAANATBHIM BOMPOC AHKETHI IS

INalMECHTOB: «HcnpITBIBaETE JIU BbI Cﬂa6OCTB, YCTAJIOCTh B TCUCHUC ,Z[HSI?»

OtBer 1 rpynna 2 rpynna 3 rpynmna P
(n=50) (n=50) (n=10)
Yucio % Yucio % Yucio % PI-11=0,019
HaleHTOB HaleHTOB HaleHTOB PI-I11=0,04
Ha 28 56 39 78 2 20 | PII-11I<0,001
Her 22 44 11 22 8 80

Takum 00pa3oM, NAIMEHTHl C AMCTOOKKIIIO3UEH M BTOPBIM CKEJIETHBIM
KJIJACCOM 4Yalle BCEero YyKa3blBalM Ha HajJIM4Me ycTanocTH B aHamHede (78%).
Hanuuue crnabocT W yCTaJIOCTH B TEYEHHE JHS MOXKET OBITh CBSI3aHO C
MHO>XECTBOM  J3THOJOTUYECKUX (akTopoB. He TOIbkO C HEIOCTATOYHBIM
MOCTYIUICHUEM KHUCIIOpOo/ia Ha (poHe 0OCTPYKIMU BEPXHHUX JbIXaTEIbHBIX MyTeH, HO
U C CHCTEMHBIMU 3a00JI€eBaHUAMH, CTPECCOM, CHHIPOMOM 3MOIMOHAIBHOTO
BbIropanus. [103ToMy MpU3HaKU yCTAIOCTH OTMEYAIOT HE TOJIBKO MAlMEHThI IEPBO

Y BTOPOW TPYIIIbI, HO U IALMEHTHI TPETHEU I'PYIIBLI C HEUTPAIBHON OKKIIFO3UEH

(20%).
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12 gonpoc ankemwi: «Ctpagaerte Ju Bbl 0T roJ10BHBIX 00J1€i17»

B pesynbrate mnpoBeAECHHOrO aHKeTHpoBaHUS 22% MAIMEHTOB IEPBOU
rpytibl, 48% MalMeHTOB BTOPOM TPYMIbI YKa3aJIM HA HAIMYKE TOJTOBHBIX O0JIeH B
aHaMHe3e. Bce manuMeHTBl TpeThel TpyMIbl yKa3ad Ha OTCYTCTBHE TOJOBHBIX

6oneit (Tabnuma 19).

Tabnuma 19. PacnpeneneHne OTBETOB Ha JABEHANINATHIA BOMPOC AHKETHI IS

nanueHToB: «CTpagaeTe M Bbl OT TOJIOBHBIX OOJICH?)

Otser 1 rpynna 2 rpynna 3 rpynna P
(n=50) (n=50) (n=10)
Yucio % Yucio % Yucio % PI-11=0,006
HalMEeHTOB HaIlMEeHTOB HalMEeHTOB PI-I11=0,10
Ha 11 22 24 48 - - PII-111=0,004
Her 39 78 26 52 10 100

CrnemoBaTebHO, COTJIACHO TMOJYYEHHBIM pe3yJbTaTaM aHKETUPOBAHUS Y
MAlUeHTOB C JUCTAJIbHBIM TMPUKYCOM CYIIECTBYET MPEIPACIIONOKEHHOCTh K
Pa3BUTUIO TOJIOBHBIX OoJieid. [Ipu 3TOM ManMeHThl C JUCTAIBHBIM MPUKYCOM U
BTOPBIM CKEJICTHBIM KJIACCOM dallle TPEAbSBISUIA JKaJIOObl Ha TOJOBHBIE OOJH
(48%), yem MalMEHTHI C JUCTATBHBIM MPUKYCOM U TEPBBIM CKEJIETHBIM KJIACCOM
(22%) (p=0,006).

[TonydyeHHble JAaHHBIC TOATBEpXkAatoTcss wucciaenosanuem 2013 roma
Suchancovd u co0aBTOpOB: OMHOW W3 NPUYUH TOJOBHON OOIU SBISIOTCS
mucynkius BUHC, runepToHyc )KeBaTeIbHBIX MBI, BEIHYKJICHHOE MMOJT0KCHUE
HkHel yemtoctu [119], koTopble oTMeuanu oOcieayemMble NalUeHThl MpH

PEABABICHUN KaJl00 Bpady-OpTOIOHTY.
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13 eonpoc ankempr: «Cxpunure ju Bol 3y0amu WM CTUCKHBaeTe UX

JTHEM WJIN HOYBIO?»

B pesynbrate mnpoBeaeHHOro aHketupoBaHus 10% manueHTOB TMepBOM
rpynnbl, 32% mNalMeHTOB BTOPOM TPyNIbl yKa3zalu Ha Haluyue OpyKcu3Ma B
aHamuese. llanmeHTsl TpeTbel TPyNIbl HE NMPEABSIBISUIN KaloO0bl Ha OpPYKCHU3M

(Tabmuma 20).

Tabnuma 20. PacnpeneneHue OTBETOB Ha TPUHAILATHIA BOMPOC AHKETHI JIS

INalMECHTOB: ((CKpI/IHI/ITC 1 Bel SY6aMI/I NI CTUCKHUBACTC UX ,Z[HéM WJIM HOYBIO?»

OtBer 1 rpynna 2 rpynna 3 rpynna P
(n=50) (n=50) (n=10)
Yucio % Yucio % Yucio % PI-11=0,007
HaleHTOB HaleHTOB HaleHTOB PI-I11=0,29
Ha 5 10 16 32 - - PII-111=0,037
Her 45 90 34 68 10 100

Takum  00pa3oM, TAIMEHTBI C  JHUCTAIBHBIM  IMPUKYCOM  HMEIOT
IPEIPACIIONIOKEHHOCTD K Pa3BUTHIO OpyKCH3Ma, IPH 3TOM Y TIAIUEHTOB CO BTOPBIM
CKEJICTHBIM KJIACCOM YaCcTOTa BCTPEYAEMOCTH OpyKCH3Ma OOJIbIIIE, YeM Y ITAIIHCHTOB
C TIEPBBIM CKeJIeTHBIM KitaccoM (p=0,007). [TonmydyeHHbIC TaHHBIC TTOITBEPIKIAIOTCS
uccnenoBanuem 2012 romga Ghafournia 1 coaBTOpOB: aHOMAJHUsI OKKITFO3UH SIBIISCTCS

OJTHMM M3 dTUOJOTUYECKUX (akTOpoB pa3Butus opykcusma [113].

14 éonpoc ankemoi: «AMeete JiM Bbl NPOOJIEMBI C IMKIIHEH ?»

B pesynbraTe mnpoBeneHHOr0 aHKeTHpoBaHMsS 8% NAlMEHTOB IEPBOM
rpynibl, 32% MaireHToB BTOPOI Pyl yKa3ald Ha HAIMYUE MPOOJIEM C TUKITUEH.
[TarmeHTH TpeThEH rPYIbI HE MTPEAbIBIISIIN KaJI00bl HA HAPYIICHUE apTUKYJIAIINH

(Tabmuma 21).
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Tabnuma 21. PacnpeneneHne OTBETOB Ha YETHIPHAAIATHIM BOMPOC AHKETHI IS

nanueHToB: «lmeere 11 BBl TPOOJIEMBI C TUKITUEH ?»

OtBer 1 rpynna 2 rpynna 3 rpynna P
(n=50) (n=50) (n=10)
Yucio % Yucio % Yucio % PI-11=0,003
HalMEeHTOB HaIlMEeHTOB HalMEeHTOB PI-II1=0,35
Ha 4 8 16 32 - - PII-1I1=0,04
Hert 46 92 34 68 10 100

Takum oOpazoMm, y TaIMEHTOB C JHUCTaJbHBIM TPUKYCOM M BTOPHIM
CKEJIETHBIM KJIACCOM C OOJIbIIEH YaCTOTOM BBIABIISIIMCH HAPYIICHUS apTUKYIISIUH,
YeM y TaIUMEHTOB C JUCTAJIbHBIM MPUKYCOM W TEPBBIM CKEJETHBIM KJIAaCCOM
(»=0,003). Tem He MeHee y OONBIIMHCTBA OOCIEIOBAHHBIX JIUI[ OTCYTCTBOBAIH
*KanoObl Ha HapyuieHue aptukyisuuud (92% mnepBoit rpymnmnsl U 68% BTOpOH
IpyNIbl), YTO CBS3aHO BO3MOKHOCTBIO BOCHPOU3BOAUTH HOPMAIBHYIO peYb C

IMOMOINBIO PA3BUTHUA KOMIICHCATOPHBIX MCXAHNU3MOB.

15 eonpoc ankemui: «EcTb Jin y Bac npo0JemMbl ¢ 0CAHKOM ?»

B pesynbraTe mnpoBeAEHHOrO aHKeTHpoBaHUsS 22% MAIMEHTOB IEPBOU
rpynisl, 46% nanueHToB BTOPOU TPYMIbI YKa3aly Ha HAJTM4KUe TPOOJIEM C OCAaHKOM.
[TarueHTHl ¢ HEUTPATBLHBIM MPUKYCOM HE MPEIBSABISIIM 5Kalod Ha MOCTypajbHbIE
HapyLIEHUS.

CrnenoBatenbHO, MAIlMEHTHl C JUCTOOKKIIO3MEH YacTO OTMEYAIOT Halndue
NOCTYypaJIbHBIX HapylieHui. [Ipu 3ToM y manueHToB ¢ JUCTOOKKIIIO3UEH U BTOPHIM
CKEJICTHBIM KJIACCOM TOCTYpPaJbHbIE HAPYIICHUS BBIABIISIIOTCS dYalle, 4eM Yy

MAlUEHTOB C IUCTOOKKITIO3UEN U TIEPBBIM CKeJIETHBIM KitaccoM (p=0,011) (Tabnuia

22).
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Tabnuma 22. PacnpeneneHue OTBETOB Ha MATHAIIATHIA BOMPOC AHKETHI JIS

nanueHToB: «EcThk 11 y Bac npo0iaeMbl ¢ OCAHKOH ?»

OtBer 1 rpynna 2 rpynna 3 rpynna P
(50 yesnoBeK) (50 yesnoBeK) (10 yesoBEK)
Yucio % Yucio % Yucio % PI-11=0,011
HaIlMEeHTOB HalMEeHTOB HalMEeHTOB PI-I11=0,10
Ja 11 22 23 46 - - PII-111=0,006
Her 39 78 27 54 10 100

[TonydyeHHble HmaHHBIE corjacyroTca ¢ ucciaegoannem 2015 roma
Sidlauskiené u coaBTOpPOB B KOTOPOM OblNa BBIABIEHA CTATHCTHUECKH 3HAUMMAS
KOppEJsus MKy HaTMUueM KuQOTUUECKOW OCaHKU U yMeHblleHueM yria SNB,
KOTOPBIM OTpa)xaeT MOJIOKEHUE HUKHEH YeNIOCTH B CaruTTAJIbHOM IJIOCKOCTH
[175].

CrnenoBatenbHO, MAIMEHTHl C JUCTOOKKIIIO3UEH U BTOPHIM CKEJIETHBIM
KJIACCOM C OOJIbIIIEeH YaCTOTOM MCTIBITHIBAIOT CJIA00CTh U YCTAJIOCTh B TEUEHUE JTHS
(78%), ormeuaroT rosioBHble 00mu (48%), MpenbABIAIOT (YHKUHUOHAIBHBIE U
ACTETHUYECKHE KaJ00bl (66%), 0OTMEUaIOT MPU3HAKY Xpara U alTHO? B HOYHOE BpeMsI
(38%), ykaspiBaroT Ha cuMITOMBI Opykcu3ma (32%), a Takke MpoOJIEMBbI C TUKIIUEH
(32%), yeM ManMEHTHI C TUCTOOKKITIO3UEH U MEPBBIM CKEJIETHBIM KJIACCOM.

PesynbraThl aHKETUpOBAaHMS OOCJEIOBAHHBIX TMAIMEHTOB TPEX TpyMI

MpECTABICHBI HA pUCYHKE 31.



cTeTUYECKME Kanobbl

®YHKLMOHANbHbIE Kanobbl

CoueTaHMne 3CTETUYECKUX N QYHKLMOHA/bHbBIX Kanob
EcTecTBEHHOE BCKAapMAMBaHUE

McKyccTBeHHOE BCKapm/iMBaHue

CmeluaHHOe BCKapm/inBaHue

Hanuume BpegHbIX NPMBbIYEK B AETCTBE

PoToBoli TMN ApixaHus

Hanunune natonorum npukyca y 6ansKanwmx
PO CTBEHHUKOB

MeproamyecKasn 3a10KeHHOCTb HOCa
Hannune 3abonesanuii IOP-opraHos
MpU3HaKKM Xpana, anHo3 B HOYHOE BPeMs
CnabocTb, yCTanocTb B Te4EHUE AHSA
Hanuuue ronosHbix 6onei

Bpykcmam

Mpobnembl ¢ AnKumen

MocTypanbHble HapyLweHuA

1 rpynna

Pucynok 31. Pe3ynpTaThl aHKETUPOBAaHUSI MAIIUEHTOB TPEX TPYIII
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Takum 06pa30M, B pC3yJIbTATC AaHKCTUPOBAHUA Y O6CJ'IC,Z[OBaHHBIX IIaImucHTOB

C ,Z[HCTOOKKJ'IIO3HCﬁ U BTOPBIM CKCJIICTHBIM KJIACCOM C OoJIbIIIEH YacTOTOM OBLIN

BBIABJICHBI TAKHUC OTHUOIIATOI'CHCTHYCCKUC (baKTOpBI Pa3BUTHUA aHOMAJIMU OKKJIFO3UHU

B CarMTTaJbHOM MJIOCKOCTH, KaK UCKyCCTBEHHOE BckapminBanue (60%), BpeaHbie

npuBblukd B jerctBe (58%), reHerumyeckas mpenpacrnoiokeHHocTh (56%),

noctypajibHbie HapymeHus (46%), poroBoii Tun npixanus (34%), nepuoauyeckas

3aJI0)keHHOCTh Hoca (28%), 3a6oneBanust JIOP-opranos (36%), yem y manueHToB C

,Z[HCTOOKKJ'IIO3HCﬁ H IICPBBIM CKCJICTHBIM KJIACCOM.
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HOHY‘ICHHBIC JAaHHBIC  YKA3bIBAOT Ha HCO6XO)II/IMOCTL IMPOBCACHUA

npo@uIaKTHUYEeCKMX MporpaMM Ha JTane (GOPMUPOBAHUS U Pa3BUTHS
3y004eIOCTHOTr O anmnapara, a Tak’ke He00XOAMMOCTb CBOEBPEMEHHON TUAarHOCTUKH
U YCTpaHEHHs OOCTPYKIIUU BEPXHUX IBIXATEIbHBIX MyTEH C MPUBICYCHUEM Bpayeii-
OTOJIAPUHTOJIOTOB C LIEJIbI0 YMEHBIIEHUSI PUCKA Pa3BUTHS JUCTAJIbHOIO MPHUKYCA,
nepexosa 3y00aabBEOISIPHON B THATHYECKYIO (GOpMY, a TaKKe MPEeAyNpPEeKICHUS

Pa3BUTHA pCUUANBA ITOCJIC OPTOAOHTHUYUCCKOI'O JICYUCHUA.

3.3 Pe3yabTaThbl H3y4YeHHUS KOHTPOJIbHO-IMATHOCTHYECKHUX MOJeJIel
qeJicTen

Y 110 nmamuentoB TpEX rpynn ObLT BhIMOAHEH pacyéT 220 KOHTPOJIBHO-
JUArHOCTHYECKUX MOJICJIEN BEPXHEN M HWKHEW YEIOCTU. Pe3ynbTarsl H3MepeHn

npeACcTaBIeHbI B Tabmuie 23.

Ta6nuna 23. Pe3ynbTaThl ©3MEpPEHUsI KOHTPOJIBHO-TUArHOCTUYECKUX MOJIeIIeH

ITapamerp 1 rpynna 2 rpynna 3 rpynna P
CyMMa mupuHbI PI-11=0,12
BepXHUX pe31oB (SI) 30,0 32,0 31,0 PI-111=0,73
(MMm) (29,0-32,0) | (29,2-33,0) | (28,5-32,0) PII-111=0,42
CyMMa mupuHbI PI-11=0,85
BEPXHUX PE3LOB B 32,4 32,4 31,1 PI-111=0,21
HopMe (SI) (Mm) (31,1-32,4) | (31,1-32,4) | (29,0-32,4) PII-111=0,21
CyMMa mupuHbI PI-11=0,85
HIDKHUX PE3I0B (S1) 24,0 24,0 23,0 PI-111=0,21
(MMm) (23,0-24,0) | (23,0-24,0) | (21,5-24,0) PII-111=0,21
[lepennsisa muprHa 34,0 35,5 38,0 IfII-IIIII_<0000]08I
BepxHel yemoctu (Mm) | (32,1-36,0) | (33,0-40,0) | (35,5-39,8) PILI1=0.28
Ilepennss mupuHa 34,0 35,2 38,5 Pl;-II-IIII;g’gi ;
HKHen yemtoctu (MM) | (32,0-36,0) | (32,0-39,8) | (35,5-39,5) PII-III=6,18
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ITapamerp 1 rpynna 2 rpynna 3 rpynna P
PI-11=0,12
IepenHss MMUPHUHA B 37,5 40,0 38,8 PLII= O’ .
HOpMe (MM) (36,2-40,0) | (36,6-41,2) | (35,6-40,0) PII-IHZ(; 4
PI-II=
3aHsAs IUpUHA 44,0 41,0 47,8 pr IHZ% 0001'1
BEpXHEH YemocTH (MM 42,0-46,0) | (40,0-44,0) (44,1-49,0) ’
P PILIII<0,001
PI-1I=0,003
3aHss MUPHUHA 43,0 41,0 48,0 I IHZO’ 003
HKHeH yenmtoctu (MM) | (40,6-46,0) | (40,0-43,0) (44,2-49,0) PILITI< 0 001
PI-1I=0,12
3aHsist IIMPUHA B 46,2 49,3 47,7 PLI= O’ 3
HOpMe (MM) (44,7-49,3) | (45,0-50,8) | (43,9-49,3) PII-IHZ(; 4
Ilepenuss nnunHa 185 1.0 17.8 PI-I1=0,57
BEPXHEH YEIIOCTH ’ ’ ’ PI-111=0,45
17,5-19,5 16,5-19.9 16,8-18.,5
(M) (17.5-19,5) | (16.3-19.9) | (A68-18.5) | oy 1 57
Ilepenuss nnunHa 174 13.6 1.0 PI-I1=0,12
BEPXHEH YETIOCTH B ’ ’ ’ PI-I11=0,73
16,8-18.6 17,0-19,1 16,5-18.6
HOpMe (MM) (16,8-18,6) | (17.0-19,1) | (16,5-18,6) PII-111=0,42
PI-11=0,46
[lepenuss nuunHa 16,0 16,2 16,0 PLI= O’ 6
HKHeH yemtoctd (MMm) | (15,0-18,0) | (16,0-18,0) (14,6-16,5) PII IIII(; 19
Ilepenuss nnunHa 15.4 16.6 16.0 PI-I1=0,12
HIKHEHN YENIOCTH B ’ ’ ’ PI-I11=0,73
14,8-16,6 15,0-17,1 14,5-16,6 ’
HOpMe (MM) (14.8-16,6) | (15.0-17.1) | (14,5-16,6) PII-111=0,42

Taxxe HaMHu OBLIO IMPOBCACHO CPAaBHCHUC 6I/IOMCTpI/I‘ICCKI/IX mapamMcTpoOB C

WHJVBHU1YaJbHOM HOPMOM y MAIIMEHTOB 1 U 2 TpymIibl, pe3yiabTaThl IPEACTABIECHBI

B Tabnuue 24.
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Tabmuuma 24. CpaBHeHMe  OUMOMETPUYECKHUX  IMAapaMETPOB  KOHTPOJIBHO-

AUArHOCTHYCCKUX MO)ICJICfI CO 3HAaUYCHUEM HHHHBHHyaHBHOﬁ HOPMBI Y ITAITUCHTOB

TPEX Pyl

ITapamerp

1 rpynna

2 rpynna

3 rpynmna

Ilepennss mupuHa BepxHen
YeNoCcTH (MM)

34,0 (32,1-36,0)

35,5 (33,0-40,0)

38,0 (35,5-39,8)

[lepenussa mmprHa B HOpMe

37,5 (36,2-40,0)

40,0 (36,6-41,2)

38,8 (35,6-40,0)

(MMm)
P Pl-n <0,001 PII-1=0,001 PIIT-5=0,11
Paznocth (MM) 3,2 (2,3-5,0) 4,3 (-0,5-5,4) 0,5 (0-0,7)

Ilepennss muprHa HUKHEN
YeNocTH (MM)

34,0 (32,0-36,0)

35,2 (32,0-39,8)

38,5 (35,5-39,5)

[lepenussa mmprHa B HOpMe

37,5(36,2-40,0)

40,0(36,6-41,2)

38,8 (35,6-40,0)

(MMm)
P PI-1<0,001 PII-1<0,001 PIIT-5=0,11
Paznocth (MM) 3,6 (2,5-5,5) 4,7 (0,1-6,4) 0,5 (0,1-0,5)

3aaHss WUpUHA
BEpXHEH YeltocT (MM)

44,0 (42,0-46,0)

41,0 (40,0-44,0)

47,8 (44,1-49,0)

3anHds WUpUHA B HOpME (MM)

46,2 (44,7-49,3)

49,3 (45,0-50,8)

47,7 (43,9-49,3)

P

PI-n<0,001

PII-1<0,001

PIIT-1=0,21

Pa3znocts (MMm)

2,1(1,2-3,7)

6,3 (4,3-8,8)

0,5(0—0,7)

3anHss MUpUHA HIKHEN
YeNoCcTH (MM)

43,0 (40,6-46,0)

41,0 (40,0-43,0)

48,0 (44,2-49,0)

3anHds WUpUHA B HOpME (MM)

46,2(44,7-49,3)

49,3 (45,0-50,8)

47,7 (43,9-49,3)

P

PI-n<0,001

PII-1<0,001

PIII-8=0,92

Pasznocts (MMm)

2,2 (1,6-4,3)

6,8 (4,2-9,3)

0,002 (0-0,005)

Ilepennss nnHa BepxHen
YeNnocTH (MM)

18,5 (17,5-19,5)

18,0 (16,5-19,9)

17,8 (16,8-18.5)

Ilepennss nnHa BepxHen
YeJIOCTH B HOpME (MM)

17,4(16,8-18,6)

18,6(17,0-19,1)

18,0 (16,5-18,6)

P

PI-n<0,001

PI1-u=0,72

PIII-u=0,35

Pasznocts (MMm)

- 1,1 (-1,7-0,5)

20,1 (-1,8-1,3)

0,06 (0,03-0,19)

IlepenHss nrHa HUXKHEN
YeNnocTH (MM)

16,0 (15,0-18,0)

16,2 (16,0-18,0)

16,0 (14,6-16,5)

IlepenHss nrHa HUXKHEN
YeJIIOCTH B HOpME (MM)

15,4 (14,8-16,6)

16,6 (15,0-17,1)

16,0 (14,5-16,6)

P

PI-n<0,001

PII-u=0,06

PIII-1=0,12

Pasznocts (MM)

1,1 (-1,9-0,2)

0 (-1,8-0,5)

0,06 (0-0,19)
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VY manueHToB MEpPBOM TpyMNIbl CyMMa HIMPUHBI PE3LOB BEPXHEH 4YemoCcTU
coctraBuia 30,0 (29,0-32,0) MM, y manueHToB BTOpo rpynmnsl — 32,0 (29,2-33,0)
MM, Yy HalueHToB TpeTrbheit rpynmel — 31,0 (28,5-32,0) mm. CraTucTHYeCKH
3HAYUMBIX PA3IMUUN MEXKIy MOJYYEHHBIMU 3HAYEHUSIMHU HE ObLIO BBISABICHO (pl-
11=0,12, pl-11I=0,73, pll-11I=0,42). CormacHO JUTEpaTypHBIM JaHHBIM, aHAJU3
BEJIMYMH ME3UOJAUCTAIBHBIX PAa3MEPOB PE3LOB BEPXHEH YENIOCTH MO3BOJISIET
JIMarHOCTUPOBATh MUKPOACHTHIO (MeHee 28 MM), oTHOCUTEIbHYIO (33-34 MM) uiu
abcomoTHyto (35 u Oomee) makpomeHtuio [23]. CiemoBarenbHO, B pe3yJbTaTe
pacdyeTa KOHTPOJIbHO-JAMATHOCTUYECKUX MoOJeNel y TpEX HUCCIEeAyeMbIX TpYII
NAIMEHTOB HE ObLIO BBISBICHO MPU3HAKOB MUKPOJEHTUU U MAKpPOJACHTHH pPE3IOB
BEPXHEU YEITIOCTH.

[Ipu cpaBHUTENBHON OIIEHKE CYMMbI ME3MOJUCTAIBHBIX Pa3MepOB PE3LOB
HUOKHEH 4YeNIOCTH y TMAalMEeHTOB TPEX TPYNI Takke He ObLIO BBISBICHO
CTaTUCTHYECKH 3HauMMbIX pazmuuuit (pl-11=0,85, pl-111=0,21, pll-111=0,21).
3Ha4YeHUE CyMMBI IITUPUHBI PE3IIOB HUKHEN YETIOCTH Y TIAIIUEHTOB MEPBOU TPYIIIIBI
coctaBuio 24,0 (23,0-24,0) mMm, y manueHToOB BTOpoi#l rpymmsl — 24,0 (23,0-24,0)
MM, Y HaleHToB TpeTbei rpynnsl — 23,0 (21,5-24,0) mm. CoryacHo TuTepaTypHbIM
JTAHHBIM, aHAJU3 BEJTUYMH ME3UOJIMCTAIBLHBIX Pa3MEpPOB PE3I0B HUKHEW YEIIOCTH
TaKXKe MO3BOJIAET JIMarHOCTUPOBATH MHKPOACHTHIO (MeHee 22 MM),
OTHOCHUTENIbHYIO (25-27 MM) unu abcomoTHyo (28 u Gornee) makpoaeHTuio [23].
CrnenoBaTenbHO, B pe3yJIbTaTe pacueTa KOHTPOIbHO-IUATHOCTUYECKUX MOJIENIEH y
TPEX UCCIIEyEMBIX TPYIIN NAIMEHTOB HE OBLJIO BBISIBJICHO MPU3HAKOB MUKPOJACHTHH
¥ MaKpOJEHTUH HIKHUX PE3I0B.

[To merony Ilona mupuHa B 00JacTH TPEMOJISPOB BEPXHEH YENIIOCTH B
nepBoi rpynme coctaBuia 34,0 (32,1-36,0) mMm, Bo BTOpo# rpynme — 35,5 (33,0-
40,0) mm, B TpeThelt — 38,0 (35,5-39,8) mm (pucynok 32). B nepBoii rpyrmme Oblia
BBISIBJICHA CTATUCTUYECKH 3HAUMMAasl Pa3HOCTh MEXKTy MepeaHel MUPUHOM BepXHEH
YEJIOCTH M 3HAYEHHWEM WHIUBUAYalbHOU HOpMEI (p<0,001): cykeHue B obOyiacTu
IPEeMOJISIPOB Ha BepXHeH uenmocT coctasmio 3,2 (2,3-5,0) mm. Bo BTOpOIt rpynme

OblJJa BBISIBJICHA TaK)K€ CTAaTUCTUYECKH 3HaYUMas Pa3HOCTbL MCKIY Hepe)lHeﬁ
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IIUPUHON BEpXHEW YENIOCTH M 3HAUYCHHEM HHAUBUIyanbHOM HOpMBI (p=0,001):
Cy>XeHHUE B 00JIaCTH TPEMOJISIPOB Ha BepxHel uentoct coctaBuiio 4,3 (-0,5-5,4) mm.
CrnenoBatenbHO, y MAIMEHTOB C AUCTOOKKIIIO3UEH M BTOPBIM CKEJIETHBIM KJIACCOM
oTMeuaeTcs Ooliblliee Cy)KEHHE BEPXHEW YETIOCTH B 00JIACTH MPEMOJISIPOB, YEM Y
MAlUeHTOB C JUCTOOKKIIIO3UEH W TIEPBBIM CKEJETHBIM KJIacCOM. Y TaIllUCHTOB
TPEThEU TPYIIBI HE OBLJIO BBIABICHO CTATUCTHUYECKHA 3HAYMMOM Pa3HUIIBI MEXKTY

3HAYCHHUCM HCpC}IHCﬁ I PUHBI BCpXHCﬁ YCJIIOCTH H HHHHBH}IyaHBHOﬁ HOpMOﬁ

(p=0,11).
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Pucynok 32. Pe3ynbraThl U3MEpPEHHUS IEPEAHEN ITUPUHBI BEPXHEU YETIOCTH Y

NAIMEHTOB TPEX TpynI (MM)

B cBow ouepenp, mmupuHa B 00JaCTH TMPEMOJISPOB HIDKHEH YEIIOCTU B
nepBoit rpymme coctaBuia 34,0 (32,0-36,0) mMm, Bo BTOpo# rpynme — 35,2 (32,0-
39,8) MM, B TpeTheit — 38,5 (35,5-39,5) mm (pucynok 33). B nepBoii rpynmne Obuia
BBISIBJICHA CTATUCTUYECKH 3HAUMMas PA3HOCTh MEXKy TIepeHeN ITUPUHON HIDKHEN
YEJFOCTH M 3HAYEHHWEM WHIUBUAYalbHOU HOpMBI (p<0,001): cykeHue B obOyiacTu
IPEMOJISIPOB HAa HIDKHEN uentocTu coctaBmiio 3,6 (2,5-5,5) mm. Bo BTOpoii rpymnme

OblJJa BBISIBJICHA TAaK)KE€ CTAaTUCTUYECKH 3HAYUMas Pa3HOCTbL MCKIY Hepe)];Heﬁ
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IUPUHON HIDKHEW YeTOCTH W 3HAYeHUEM HWHIUBHAYyalbHOW HOpMBI (p<0,001):
Cy>XeHHUE B 00JIaCTH TPEMOJISIPOB Ha HUKHEN uemtocTu coctaBuio 4,7 (0,1-6,4) mm.
CrnenoBaTenbHO, Y MAallMEHTOB C TUCTOOKKIIKO3UEN M BTOPHIM CKEJIETHBIM KIJIACCOM
oTMeuaeTcs OoJibllee CYy)KeHHE HUKHEH YeNtoCTH B 00JIaCTH MPEMOJISIPOB, YEM Y
MalMEHTOB C JUCTOOKKIIIO3UEW M TIEPBBIM CKEJIETHBIM KJIAcCOM. Y TMallMeHTOB
TPEThEU TPYIIBI HE OBLJIO BBIABICHO CTATHCTHUYECKHA 3HAYMMOM Pa3HUIIBI MEXKTY

3HAYCHHUCM HCpC}IHCﬁ MU PHUHBI HIDKHEW 4YeJIIOCTH U HH}IHBH}IyaHLHOﬁ HOpMOﬁ

(p=0,11).
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Pucynok 33. Pe3ynbraThl U3MEpEHHUS IEPEAHEN IIMPUHBI HUKHEHN YEITFOCTH

y MaIMeHTOB TPEX rpymni (MM)

[To merony [lona mupuHa B 00J1aCTU MOJISIPOB BEPXHEH YEIIOCTH B MEPBOM
rpymre cocrabmia 44,0 (42,0-46,0) mMm, Bo Bropoii rpynne — 41,0 (40,0-44,0) mMm, B
Tperheil - 47,8 (44,1-49,0) mm (pucynok 34). B mepBoii rpymnmne Oblja BbIsSIBICHA
CTaTUCTUYECKHU 3HAYMMAs Pa3HOCTh MEXKAY 3aJHEN IIUPUHON BEPXHEN YEIIOCTH U
3HaUYE€HHUEM HUHIWBHIyaIbHOU HOpMBI (p<0,001): cyxeHue B 00JaCTH MOJSPOB Ha
BepxHel uemtoctu coctaBuiio 2,1 (1,2-3,7) mm. Bo BTOpoit rpytine Oblia BhIIBICHA

TAKKC CTATHUCTHYCCKH 3Ha4YMMasA pPAa3HOCTb MCKAY 3HAUYCHHCM BaJIHCﬁ MM PHUHBI
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BEPXHEH YENIOCTH W 3HAYCHHEeM HUHIuWBUIyanbHOU HOpMBI (p<0,001): cyxeHue B
objacTd MOJISIpOB Ha BepxHedl uyemtocTd coctaBwio 6,3  (4,3-8,8) wmm.
CrnenoBaTenbHO, Y MAllMEHTOB C TUCTOOKKIIKO3UEN U BTOPBIM CKEJIETHBIM KJIACCOM
oTMeuaeTcs OOJblllee CY)KEHHE BEpPXHEW YeNIOCTH B 00JIACTH MOJSPOB, YEM Y
NAalUEHTOB C JUCTOOKKIIIO3UEN W TEPBBIM CKEJIETHBIM KJIAaCcCOM. Y TNAlHUEHTOB
TPETheil TPYIIbI HE OBUIO BBISIBIEHO CTATUCTUYECKU 3HAYUMOM pa3HUIIBI MEXKIY

3HAYCHHUCM BaJIHCﬁ MM PHUHBI BCpXHCﬁ YCIOCTH H HH}IHBH}IyaHBHOﬁ HOpMOﬁ

(p=0,21).
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Pucynok 34. Pe3ynbraThl U3MEpEHHUS 3aIHEW IUPUHBI BEPXHEN YENIOCTH

y MaIMeHTOB TPEX rpymni (MM)

[To merony Ilona mupuHa B 006J1aCTH MOJISIPOB HUKHEH YENIOCTU B MEPBOM
rpynne cocraBuia 43,0 (40,6-46,0) MM, Bo BTopoii rpymnme — 41,0 (40,0-43,0) mm, B
tpetheil — 48,0 (44,2-49,0) mm (pucynok 35). B mepBoii rpynne Oblja BbIsSIBICHA
CTaTUCTUYECKU 3HAYMMAas Pa3HOCTh MEXAY 3HAUEHHUEM 3aJIHEW IIMPHUHBI BEPXHEH

YEJIOCTH M 3HAYEHHWEM WHIUBUAYaIbHOU HOpMBEI (p<0,001): cykeHue B obJyiacTu



119

MOJISIPOB Ha HUKHEN 4eNtocTH coctamiio 2,2 (1,6-4,3) mMm. Bo BTopoii rpynme Obuia
BBISIBJICHA TAaKK€ CTATUCTHUYECKU 3HAYMMasl pa3HOCTb MEXIY 3aJHEU IIUPUHOMN
HUKHEH 4elioCTH M 3HAaYeHMEeM WHIWBHIyanbHOU HOpMBI (p<0,001): cyxeHue B
o0jjacT MOJISIPOB Ha HIDKHEH uyemocT coctaBmwio 6,8 (4,2-9,3) wmwm.
CrnenoBaTenbHO, Y MAllMEHTOB C TUCTOOKKIIFO3UEN M BTOPBIM CKEJIETHBIM KJIACCOM
oTMeuaeTcs OoJblliee Cy)KeHHE HIDKHEW YellOCTH B 00JacTH MOJSPOB, YeM Y
MAlUEHTOB C JUCTOOKKIIIO3UEN W TEPBBIM CKEJIETHBIM KJIACCOM. Y NAlUEHTOB
TpPEThEU TPYIIBI HE OBLJIO BBIABICHO CTATHCTHUYECKHA 3HAYMMOM Pa3HUIIBI MEXKTY

3HAYCHHUCM BaJIHCﬁ MM PHUHBI HIDKHEW 4YeJIIOCTH U HH}IHBH}IyaHLHOﬁ HOpMOﬁ

(p=0,92).
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Pucynok 35. Pe3ynbraThl U3MEpEHHUsI 3aTHEW IIUPUHBI HUKHEW YETIOCTH

y MaIMeHTOB TPEX rpymni (MM)

[To merony Kopkxay3a y mauueHTOB NEPBOM TPYIIbl JJIWHA IEPEIHETO
oTpe3ka BepxHeil yemocTu coctaBmia 18,5 (17,5-19,5) MM, y mainrieHTOB BTOPOM
rpynnsl — 18,0 (16,5-19,9) MM, y manimentoB Tpetbeit rpynmnsl — 17,8 (16,8-18,5) mm
(pucynok 36). B mepBoii rpymme ObLIO BBISIBICHO CTATUCTUYECKH 3HAYMMOE

yJIMHEHUE TIepe/IHero oTpe3ka BepxHei uemtoctu (p<0,001) nva 1,1 (-0,5-1,7) mm.
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Bo BTopo#t u Tperhell Trpymnmax He OBUIO BBISBICHO CTATHCTHUUECKH 3HAYMMBIX
pa3IMuMid  JIMHBI TEPEJHEr0 OTpe3Ka BEPXHEH YENIOCTH CO 3HAYCHUEM
uHAMBUAYanbHON HOpMBI (p=0,72 u p=0,35 coorBeTcTBeHHO). CilenoBaTenbHO, Yy
NAIMEHTOB TMEPBOM TPYIIbl OBLIO BBISBICHO YJJIMHEHUE TMEPEIHEr0 OTpe3Ka

3yOHOTO0 psiJia BEpXHEH YeTIOCTH.
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Pucynok 36. Pe3ynbraThl U3MEpEHUs IEPEAHEN JJIMHBI BEPXHEU YETIOCTH Y

NAIMEHTOB TPEX Tpyni (MM)

[To merony Kopkxay3a y mauueHTOB NEPBOM TPYIIblI JJIWHA IEPEIHETO
OTpe3Ka HWKHEeW democtu coctaBuia 16,0 (15,0-18,0) MM, y manueHTOB BTOPOM
rpynnsl — 16,2 (16,0-18,0) MM, y manimeHToB Tpetbeit rpynmnsl — 16,0 (14,6-16,5) mm
(pucynok 37). B mepBoii rpymme ObLIO BBISIBICHO CTATUCTUYECKH 3HAUMMOE
yJJIMHEHUE TIEpeIHero oTpe3ka HuxHel democtu (p<0,001) na 1,1 (-0,2-1,9) mm.
Bo BTopo#t u Tperhell rpymnmax He OBUIO BBISBICHO CTATHCTHUYECKH 3HAYMMBIX
pa3Muuid  JUIMHBI TEPEAHEr0 OTpPE3Ka HWKHEH YENIOCTH CO 3HAYeHUEM
uHAMBUAYyanbHON HOpMbI (p=0,06 u p=0,12 coorBeTcTBeHHO). ClenoBaTeabHO, Yy
NAIMEHTOB TMEPBOM TPYIIbl OBLIO BBISBICHO YJJIMHEHUE TMEPEIHEr0 OTpe3Ka

3yOHOTr0 psi/ia HI>KHEH YeITFOCTH.
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Pucynok 37. Pe3ynbraThl U3MEpEHUs NEPEAHEN JIIMHBI HUKHEW YETIOCTH Y

NAIMEHTOB TPEX TpynI (MM)

Takum oOpazom, B pe3ysibTaTe€ CPaBHUTEIBHBIX W3MEPEHUM y TAIMEHTOB
NEPBOI TPYMIBI CyKEHUE B 00JIACTH MPEMOJISIPOB HA BEPXHEW YETIOCTH COCTaBUIIO
3,2 (2,3-5,0) MM, Ha HIDKHEH yemtocTu — 3,6 (2,5-5,5) mm. B cBOIO ouepenp, cyxeHne
B 00JIaCTH MOJISIPOB Ha BEpXHEH democTu coctaBuiio 2,1 (1,2-3,7) MM, Ha HIDKHEH
yemoct — 2,2 (1,6-4,3) MM. Y uiMHEHHE TIEPETHETO OTPE3Ka BEPXHEH YeIOCTH U
HUKHEH 4eNoCTH Y MalMeHTOoB NepBoii rpymnmsl coctaBuio 1,1 (-0,5-1,7) mm u 1,1
(-0,2-1,9) MM COOTBETCTBEHHO.

VY namuenToB BTOpoil rpymmbel mo meroay Ilona cyxenue B obiactu
PEMOJISIPOB Ha BepxHeu uyemtoctu coctaBwio 4,3 (-0,5-5,4) MM, Ha HIKHEH
yemoctd — 4,7 (0,1-6,4) mMm. B cBOIO ouepenp cyxeHue B 00JIaCTH MOJSPOB Ha
BEpXHEH YeNocTH coctaBmio 6,3 (4,3-8,8) MM, Ha HIOKHEH YentocTu — 6,8 (4,2-9,3)
MM. CTaTUCTUYECKUA 3HAUYUMBIX Pa3TUYUN MEXKAY 3HAYCHUSMU HOPMBI M JIJTUHOM
NepeHEr0 OTPEe3Ka BEpXHEN U HIDKHEH YeNIFOCTH He ObLIO BBISBJICHO

CTaTUCTUYECKH 3HAYUMBIX Pa3IM4YUil  MEXIy 3HAUYCHHSIMHA HOPMBI H
HIMPUHON 3yOHOTO psAsia B 00JIaCTH MPEMOJSIPOB U MOJISPOB, JIMHOU MEPETHEro

OTpC3Ka Ha BCpXHCﬁ U HUKHEH YeITIOCTH y TpCTBCﬁ I'PYIIIIBI HE OBIJ10 BBISIBJICHO.
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VY mnamuentoB 1 U 2 moarpynm NEpBOM M BTOPOM TPYMNNbl Takke ObLI

BBITIOJTHCH CpaBHHTCHBHLIﬁ PaCcuCT KOHTPOJBbHO-AUAI'HOCTUYCCKUX MOJIGJIGIZ,

NpeACTaBICHHBIN B TaOauIe 25.

Tabnuma 25. Pe3ynpTaThl U3MEpPEHUS KOHTPOJIbHO-AUATHOCTHYECKUX MOJIeNiel B

PAa3HbIX IOATPYIIIAX

YeNocTu (MM)

IHapamerp 1 rpynna 1 rpynna 2 rpynna 2 rpynna
1 2 1 2 P
NOATPYNNAa | MOArpynmna | MOArpynma | moArpymnna
Cymma
MIAPUHBI 31,0 32,0 PIr1-2nr=0,82
BEPXHUX 30.2(24) 30,3 (1,6) (29,0-32,0) | (32,0-34,0) | Pll21-2n2=0,034
pe3toB (MM)
Cymma
MIAPUHBI 24,0 22,5 24,0 24,0 PIr1-2nr=0,12
HUKHUX (23,0-24,0) | (22,0-23,8) (23,0-24,0) | (23,0-24,0) | PIIr1-2n0r=0,97
pe3toB (MM)
Ilepennss
HIMpUHA PIr1-2nr=0,08
BepxHeii 33,8 (2,6) 35,2 (L,5) 38,0 (4.4) 33,9 (3,3) PlI21-2n2<0,00]
YeNocTu (MM)
Ilepennss
HIMprHa 36,0 32,0 Pl21-2n2=0,004
HUKHEH 33,5@27) 35.2(0.8) (34,5-41,0) | (30,0-35,8) | Pll21-2n2=0,001
YeNnocTu (MM)
Hepeniisa 38,8 40,0 PIr1-2mr=0,82
HIMpHHa B STTGD 1 379 @0) | 365 40.0) | (40.042.5) | Pri21-2n2=0,034
HOpME (MM)
3amHsaa
MIAPUHA 40,5 42.0 PIr1-2nr=0,36
BEpXHEH 44.4(3.3) 43,2 (1.6) (40,0-44,0) | (40,8-44,5) | Pll21-2ne=0,043
YenocTu (MM)
3amHssa
MIAPUHA 41,0 42.0 PIr1-2nr=0,23
HUKHEH 43,5(3.5) 42,3 (1.8) (39,0-43,0) | (40,0-43,2) | PlIr1-2nr=0,63
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IHapamerp 1 rpynna 1 rpynna 2 rpynna 2 rpynna
1 2 1 2 P
NOArpyNnna | moArpynmna | NoArpynna | nmoarpymnmna
SamHsa
47,7 49,3 PIr1-2nr=0,82
46,4 4 2 ’ ’ ’
HpHHa B 64G8) | 46T Q23 | 4y 7.493) | 493-524) | PlizI-2n2=0,034
HOpME (MM)
Ilepennss
JUIAHA Plz1-2n2=0,005
18,6 (1,5 16,5 (1,2 19,0 (1,7 16,8 (1,4
BEpXHEH 6 (1,5) 5 (1.2) 0 (L7) 8 (1,4) Pll21-2n2<0,001
YenocTu (MM)
Ilepennss
JUTHHA
18,0 18,6 PIr1-2nr=0,82
i 1 1.4 1 ’ ’ ’
BepxHen T3 IT6 09 | (6 e186) | (18.6-197) | Plizl-2n2=0,034
YEIOCTH B
HOpME (MM)
Ilepennss
Pl21-2ne=0,005
una woeit | 18,6 (1,5) | 165(12) | 190(L7) | 16804) | =% >
YeIrCTH (MM) '
Ilepennsa
JTMHA HYOKHEH 16,0 16,6 PIr1-2nr=0,82
1 1.4 1
YEIIOCTH B 35 (1.4) 56 (0.9) (14,8-16,6) | (16,6-17,7) | Pllel-2ne=0,034
HOpME (MM)

Tax:xe HaMH OBLIO IMPOBCACHO CPABHCHUC 6I/IOMCTpI/I‘ICCKI/IX mapamMCcTpoOB Yy

MAaOUCHTOB PpPa3HbBIX IOATPyHII C

MpeACTaBIEHBI B TaOIHIIE

26.

WHJVMBHUIYaJIbHOW HOPMOI,

pe3ynbTaThl

Tabnuma 26. Pe3ynbTaThl U3MEpPEHUsT KOHTPOJIbHO-AUArHOCTHYECKUX MOJIENiel B

PA3JIMYHBIX ITOATPYIIIIAX, CPABHCHHUC C HH}IHBH}IyaHBHOﬁ HOpMOﬁ

IHapamerp

1 rpynna
1 moarpynmna

1 rpynna
2 moarpynmna

1 rpynna
1 moarpynmna

2 rpynna
2 moarpynmna

[lepennss mupuHa

BEpPXHEH YeIoCTH (MM) 33,8(2,6) 35,2(1,5) 38,0(4.,4) 33,9(3,3)
[lepenssis mupuHa B

HOpMe (MM) 37,7(3,1) 37,9(2,0) 38,8(36,2-40,0) | 40,0(40,0-42,5)
P <0,001 0,003 0,73 <0,001
PazHocth (MM) 3,5 (2,6-5,3) 2,1(2,0-3,2) | -0,2(-2,7-2,5) | 6,0 (4,25 -8,0)
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[lepennss mupuHa

HIDKHEH YEeJTFOCTH (MM) 33,5(2,7) 35,2(0,8) 36,0(34,5-41,0) | 32,0(30,0-35,8)
[lepennsis mupuHa B

HOpME (MM) 37,7(3,1) 37,9(2,0) 38,8(36,2-40,0) | 40,0(40,0-42,5)
P <0,001 0,02 0,31 < 0,001
PasHocTh (MM) 4,15 (2,1) 2,7(2,1) 0,7 (3,7) 7,3 (3,31)
3aiHss UpUHa

BEpPXHEH YeItocT (MM) 44.,4(3,3) 43,2(1,6) 40,5(40,0-44,0) | 42,0(40,8-44,5)
3aaHsd MUpPUHA B

HOpME (MM) 46,4(3,8) 46,7(2,5) 47,7(44,7-49,3) | 49,3(49,3-52,4)
P <0,001 0,004 < 0,001 < 0,001
PazHocTh (MM) 2,4 (1,7) 3,5 (1,7) 6,4 (4,9) 6,8 (2,6)
3aiHss MUpUHa

HIDKHEH YEeJIOCTH (MM) 43,5(3,5) 42,3(1,8) 41,0(39,0-43,0) | 42,0(40,0-43,2)
3aaHsd MUpPUHA B

HOpME (MM) 46,4(3,8) 46,7(2,5) 47,7(44,7-49,3) | 49,3(49,3-52,4)
P <0,001 0,0003 < 0,001 < 0,001
Paznocts (MM) 2,9 (2,5) 4,4 (1,2) 6,6 (4,8) 8,0(2,9)
Ilepenusis Ha

BEpPXHEH YeTOCTH (MM) 18,6(1,5) 16,5(1,2) 19,0(1,7) 16,8(1,4)
Ilepenusis mHa

BEPXHEW YEIOCTH B

HOpME (MM) 17,5(1,4) 17,6(0,9) 18,0(16,8-18,6) | 18,6(18,6-19,7)
P <0,001 0,005 < 0,001 < 0,001
Paznocts (MM) -1,2 (1,1) 1,1 (0,57) -1,2 (1,5) 1,8 (1,0)
Ilepenusis pHa

HIKHEH yenocTu (Mm) 18,6(1,5) 16,5(1,2) 19,0(1,7) 16,8(1,4)
Ilepenusis pHa

HUKHEH YEIIOCTH B

HOpME (MM) 15,5(1,4) 15,6(0,9) 16,0(14,8-16,6) | 16,6(16,6-17,7)
P <0,001 0,01 0,001 < 0,004
Paznocts (MM) -1,3(1,2) 1,7 (0,8) -1,5(-2,4-0,2) 0,3 (0,2-0,7)

Y mnaunuMeHToOB IEPBOM IMOArPYMIIBI IEPBOM T'PYNIbI CYKEHHE BEPXHEHN

YeJIIOCTH B 00J1aCTH PEMOJISIpoB cocTaBuio 3,5 (2,6-5,3) MM, B 00J1acTH MOJISIPOB

—2,4 (1,7) mm. B cBotO ouepenp, Cy)KeHHe HUKHEN YETIOCTH B 00JIaCTH MTPEMOJIIPOB

coctaBuio 4,15 (2,1) mm, B obsactu MoJisipoB — 2,9 (2,5) MM.

Y mnanuMeHToB BTOPOM NOAIPYIIBl IEPBOW TPYIIbl CYKEHHUE BEpXHEU

YEJIFOCTH B 00J1aCTH MPEeMoJIIpoB cocTaBuiio 2,1 (2,0-3,2) MM, B 001aCTH MOJISIPOB

— 3,5 (1,7) mm. B cBo ouepenn, Cy)KeHHE HIKHEH YeNIFOCTH B 00JIACTH MOJISIPOB

coctaBwio 4,4 (1,2) mm. CTaTUCTUYECKM 3HAYUMBIX Pa3IMUUN MEXy 3HAUCHHEM
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WHIMBHUIyaJIbHON HOPMBI U TIEPETHEN MIUPUHOM 3yOHOT0 psijia HUKHEN YEIIFOCTH HE
OBLIO BBISIBIICHO.

Y manMeHToB MEPBOM MOATPYMIBI BTOPOH TPYNIbl HE OBLUIO BBISIBICHO
CTATUCTUYECKH 3HAYUMBIX PA3TUYUN MEXIy 3HAUYCHUEM WHIUBUAYAIbHOW HOPMBI
U TepeaHed IIUpPUHOW BepxHe u HwkHed uemoctd (p=0,73 u p=0,31
cooTBTETCBEHHO). Cy’keHre B 00JaCTH MOJISIPOB Yy TaHHOM TPYMIbI NAIUEHTOB Ha
BepxHeH yemoctu coctaBmio 6,4 (4,9) MM, Ha HUXKHEN YemocTu — 6,6 (4,8) MM.

Y nauMeHTOB BTOPOM IMOArPYNIBI BTOPOW TPYIIBI CYXEHHUE BEPXHEH
YEJIFOCTH B 00JIACTH TIPEeMOJISIpoB cocTaBuiio 6,0 (4,25-8) MM, B 06J1acTH MOJISIPOB —
6,8 (2,6) MmMm. B cBOIO ouepeib, Cy)KEHHE HUKHEN YETIOCTH B 00JIACTH TIPEMOJISIPOB
coctaBuio 7,3 (3,31) mm, B obsactu mosisipoB — 8,0 (2,9) Mm.

VY manueHToB mMEepBOM W BTOpOW Tpynnbl | mojkiacca ObLIO BBISIBICHO
yJIMHEHUE TIEPEeJHEr0 OTpe3Ka BepXHEW YeNIOCTH, y MallMeHTOB 2 TMojKiacca —
YKOpOYEHHUE MEPETHEr0 OTpe3Ka BEpXHEH U HUKHEH YeNIOCTH, YTO COOTBETCTBYET
KJaccuUKaIy JHTIIS.

Takum 00pa3zoM, y MalMeHTOB C IUCTOOKKIIIO3MEH OTMEUaI0TCS BEIPAKEHHbIE
3y00anbBeOJISIpHBbIC HAPYIICHUS: CYKEHHE BEpXHE M HIXKHEH YeltoCTH B 00JaCTH
PEMOJISIPOB U MOJISIPOB, UTO TpeOYeT OpTOAOHTUYECKON Koppekiuu. [Ipu sTom y
NAIMEHTOB JMCTOOKKIIO3ME W BTOPHIM CKEJIETHBIM KJIACCOM OTMeEYaroTcs Oosee
TSKEJbIe HapyIIEHUs, YeM Y TAIMEHTOB C MIEPBBIM CKEJIETHBIM KJIACCOM MEPBOTO U
BTOPOro TMojKiIaccoB. Tak Kak CyKeHHE 3YOHBIX PSJIOB COMPOBOXKIACTCS
yMEHBIIEHUEM B 00OBEME pPOTOBOM TMOJOCTH M COKpAlleHUEM IUIOMIAAN JIJis
HOPMAJILHOT'O PACIIONIOKEHUS S3bIKA, BEIPAKEHHBIE 3y00abBEONIIPHbIE HAPYIICHUS
MPUBOAAT K CMEIIECHHUIO S3bIKA K331, YTO BJIMIET Ha O0BEM JbIXaTEIbHBIX MyTEH,
M09TOMY Ba)KHO CBOEBPEMEHHO JUArHOCTUPOBATH 3y00abBEONISIPHBIC HAPYIICHUS
U TIPOBOAUTH UX YCTPAHEHUE C LEJbIO MPEAYNPEKICHUS PA3BUTHS OCIOKHEHUHN CO

CTOPOHBI IbIXATCJIbHBIX HyTeI;'I.
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3.4 Pe3yJabTarbl TPEXMEPHOro HedajoMeTPHIECKOro aHAIN3a

VY Bcex TpEX rpynm o0caeayeMbIX MalueHToB Ha ocHoBaHuK AaHHbIX KJIKT
¢ pasperienreM 17x15 ObuT BBIIOJHEH TPEXMEPHBIN 1edaTOMETPUUECKUN aHAIN3
B KommbioTepHOi mporpamme Dolphin Imaging & Management Solutions c
NpelBapuUTEIbHON  CcTaHAapTU3alueld Hu300pakeHus B

TPEX  IUIOCKOCTSAX.

PCBYJIBTEITBI He(l)aHOMCTpI/I‘ICCKOFO aHalin3a MpcaACTaBJICHBI B Ta6JII/IIIC 27.

Tabnuna 27. Pe3ynbTaTel TpEXMEpPHOTo Le(hamoMeTpUUECKOro aHaJIn3a

IHapamerp

1 rpynna

2 rpynna

3 rpynmna

P

Overbite (Mm)

2,50 (1,43-3,28)

3,20 (2,10-4,10)

2,10 (1,50-2,40)

PI-11=0,009
PI-111=0,21
PII-111=0,020

Overjet (Mm)

3,10 (2,43-3,50)

4,45 (3,60-6,08)

3,00 (2,20-3,38)

Pru<0,001
PI-III = 0,87
PII-IIT <0,001

£SNA (°)

82,43 (2,87)

82,78 (2,85)

82,82 (3,63)

PI-11=0,97
PI-111=0,97
PII-111=0,97

£SNB (°)

79,6(78,1-80,8)

76,5(75,2-78,8)

79,0(76,8-82,7)

PI-1I<0,001
PI-IT1=0,81
PII-111=0,08

£ANB (°)

3,15(2,00-4,00)

5,30(4,70-6,58)

3,70(2,40-4,15)

PI-11<0,001
PI-111=0,41
PII-111<0,001

Beta (°)

30,1(29,1-31,1)

24,8(21,5-26,3)

29,3(28,0-32,6)

PI-11<0,001
PI-111=0,94
PILIITI<0,001

Wits (Mmm)

1,45(0,90-1,80)

3,50(2,13-5,78)

1,75(1,10-2,00)

PI-1I<0,001
PI-IT1=0,19
PILIII=0,002

SN (mm)

66,89(2,70)

67,88(2,95)

67,37(3,45)

PI-11=0,26
PI-I11=0,69
PII-111=0,67

ANS-PNS (Mm)

49,31(3,65)

51,03(3,22)

50,23(3,52)

PI-II=0,014
PI-I11=0,47
PII-111=0,52

Go-Me (Mm)

71,9(69,9-75,5)

71,2(68,8-74,4)

73,0(72,3-74,1)

PI-11=0,45
PI-I11=0,63
PII-111=0,45
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IHapamerp

1 rpynna

2 rpynna

3 rpynmna

P

SGo/NMe (%)

68,48(4,78)

68,20(5,53)

69,06(5,14)

PI-11=0,78
PI-I11=0,78
PII-1T1=0,78

£SN-PP (°)

3,30(1,80-5,30)

2,50(1,60-3,45)

4,05(1,65-5,83)

PI-IT1=0,044
PI-I11=0,76
PII-111=0,3

£PP-MP (°)

23,1(20,3-26,4)

24,1 (20,8-29,4)

24,8(19,7-27,4)

PI-11=0,54
PI-111=0,94
PII-111=0,52

Z ArGoMe (°)

126,65(6,00)

125,85(8,63)

126,07(5,35)

PI-11=0,59
PI-IT1=0,76
PII-111=0,92

ZUI-SN (°)

103,00(8,07)

101,4(10,8)

102,08(8,40)

PI-11=0,39
PI-IT1=0,76
PII-111=0,82

ZUL-PP (°)

112(109-114)

112,7(99,9-117,6)

111(108-115)

PI-11=0,9
PI-I11=0,96
PII-111=0,93

ZLI1-MP (°)

93,8(89,5-96,7)

98,7(92,9-103,4)

101,2
(96,1-105,6)

PI-11<0,001
PI-111=0,004
PII-111=0,48

ZUI-L1 (°)

133(129-136)

127(118-140)

127(119-131)

PI-11=0,06
PI-I11=0,052
PII-111=0,63

Ar-Go (Mm)

50,0(47,0-52,8)

49,4(44,9-53.9)

53,3(50,7-56,4)

PI-11=0,20
PI-I11=0,09
PII-111=0,052

Co-Go (Mm)

61,8(59,4-64,1)

61,2(56,6-64,1)

61,2(60,5-62.9)

PI-11=0,46
PI-I11=0,83
PII-I11=0,53

Co-A (Mm)

81,2(79,7-82,7)

83,6(79,9-85,5)

81,7(80,9-84,4)

PI-II=0,006
PI-I11=0,40
PII-111=0,45

Co-Gn (Mm)

108(107-111)

107(104-110)

110(109-112)

PI-1I=0,040
PI-I11=0,23
PII-IT1=0,15

Co-B1 (mm)

106(105-108)

105(102-109)

107(105-109)

PI-11=0,07
PI-I11=0,98
PII-1T1=0,68

Y-axis (MM)

121(119-124)

120(114-123)

122(120-126)

PI-11=0,08
PI-111=0,37
PII-111=0,09

Y-axis (°)

66,45(3,66)

67,57(3,54)

66,59(3,47)

PI-11=0,07
PI-IT1=0,91
PII-111=0,49
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IHapamerp 1 rpynna 2 rpynna 3 rpynmna P

PI-I1=0,010

ZSnAr (°) 117(114-124) 121(118-125) 122 (116-128) PI-111=0,26
PII-111=0,95
PI-I1=0,007

S-Ar (Mm) 32,81(3,04) 34,68(3,68) 33,26 (2,08) PI-I11=0,57
PII-111=0,1

PI-11=0,33

/ SnBa (°) 128,74(5,14) 129,73(5,01) 130,34(6,19) PI-IT1=0,46
PII-111=0,78

PI-11=0,24

ANS-Me/N-Me 55,66(2,39) 56,23(2,43) 56,03(3,17) PI-I11=0,73
(%) PII-111=0,85

B pe3yiIbTaTe CpaBHHTCHBHOﬁ OLCHKH 3HAYCHUA MICIIN 110 BCPTUKAIU

(overbite) ObLIM BBISBICHBI CTATUCTHYECKU 3HAYMMBIC PA3IUUMs MEXK]Y TEPBON U

BTOopoi rpynmnamu (p=0,009) u BTOpOIt U Tpetbeil rpynnamu (p=0,020). 3nauenue

overbite B mepBoi rpymrme coctaBuio 2,50 (1,43-3,28) mm, Bo BTOpO# — 3,20 (2,10-

4,10) mm, B Tpetbeit — 2,10 (1,50-2,40) mm. CrnemoBarenbpHO, y TAIMEHTOB CO

BTOPBIM CKCJIICTHBIM KJIACCOM CYHICCTBYCT TCHIACHIUA K YBCINYCHHIO FHY6HHLI

PE3II0BOT0 NEPEKPHITUS (PUCYHOK 38).
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Pucynok 38. CpaBHenue 3HaueHus overbite (MM) y MaliieHTOB TPEX TPYIII
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Haumensbliiee paccTossHue B CarMTTaJbHOW TIJIOCKOCTH MEXKAY BEPXHUMHU U
HIOKHUMH pe3liamu (overjet) ObL10 OoJbllie BO BTOPOM TpyIiie, 4eM B TNEPBOM
(»<0,001) u cocraBmio 4,45 (3,60 - 6,08) MM, 4TO TIPEBHIIIIAET 3HAYCHUE HOPMBI —
1-4 mm [169]. 3Hauenue overjet B TEpPBOM M TpeThel Tpymnmne HE HUMEIO
CTATUCTUYECKHU 3HAYUMBIX paznuuuii (p=0,87) u coctaBuio 3,10 (2,43-3,50) mm u
3,00 (2,20-3,38) MM COOTBETCTBEHHO, YTO COOTBETCTBYeT HOpMe. CreioBaTEIbHO,
y TAIMEHTOB CO BTOPBIM CKEJIETHBIM KJIACCOM OTMEUAETCS YBEJIIMUYCHHE 3HAUYCHUS

IIEJIM TI0 caruTTanu (pucyHok 39).
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Pucynok 39. CpaBHenue 3HaueHus overjet (MM) y MallMeHTOB TPEX TPy

[Tpu cpaBHUTENBHOIN OLIEHKE MOJOKEHHSI BEPXHEH YENIOCTH OTHOCUTEIIHHO
OCHOBaHMsI ueperna 1Mo yriaoBoMmy mnapamerpy SNA He ObUIO BBISBICHO
CTaTUCTUYECKH 3HAYUMBIX pa3iuuuil B Tpéx rpynmax (p=0,97). 3nauenue SNA B
nepBoi rpymnme coctaBuio 82,43 (2,87)°, Bo BTopoii rpynne — 82,78 (2,85)°, B
Tpetheit — 82,82 (3,63)°. IlonyueHnHble 3HaUE€HUS COOTBETCTBYIOT HOopMe 1o Reidel
(1952) — 78,1-85,9 (°) [171], uTo yka3pIBaeT Ha HAJTUINE HOPMAJIHBHOTO TTOJIOKEHUS

BCpXHCﬁ YCJIOCTHU Y OOJBIIMHCTBA O6CHC}IyCMLIX INaluCHTOB.
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B coorBercTBUMM €O 3HaueHMEM YTIOBOro mnapamerpa SNB y manueHToB
NEPBOM M BTOPOM TIPYMNIBl CTATUCTUYECKH Pa3INYyaloCh IOJOKEHUE HHKHEU
YeJIF0CTH OTHOCUTENIbHO ocHOBaHMs ueperna (p<0,001): B mepBoii rpynmne BeIMUYnHA
yrina SNB cocraBuna 79,6 (78,1-80,8)°, Bo BTOopout — 76,5 (75,2-78,8)°. Ilpu
CpaBHUTENBHON oOlEeHKe 3HaueHuss SNB mexay mnepBod M TpeThed TpylIiaMu
(p=0,81) u mexnay BTOpoil M TpeThell rpynmnamu (p=0,08) He ObUIO BBISBICHO
CTaTUCTUYECKM 3HAYUMMBIX pasznuuuid. 3HadueHue yrina SNB B Tperbeil rpymnme
coctaBmiio 79,0 (76,8-82,7)°. CnemoBaTenbHO, y TMalMEHTOB BTOPOM TPYIIIIBI
Ha0JII0/1aeTCsl TEHAEHIUS K OoJiee 3aJHEMY TOJIOKEHUIO HI)KHEH YetoCTH, YeM y

NAIMEHTOB MEPBO rpyIIibl (pucyHok 40).
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Pucynok 40. CpaBuenue 3Hauenust SNB (°) y nmanueHToB TpéX rpymnmn

VYrnoBoii mapametrp ANB cylecTBEHHO paziauyalicsi IPU CPaBHUTEIBHON
olleHKe TepBoil u BTopoil rpymmsl (p<0,001): y mnanueHTOB NEepBOW TPYIIIILI
3HaueHue ANB cocrasuno 3,15 (2,00-4,00)°, Bropoit rpynmnsl — 5,30 (4,70-6,58)°.
Mexnay mnamueHTamMu TEpBOM M TpeThedl TpynnmamMud He ObUIO  BBISBICHO

CTaTUCTUYECKH 3HAYUMBIX paznmuuuii (p=0,41) B omiMuMe OT CpaBHUTEIHHOMU
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OLICHKH BTOpod M TpeTbed rpynn (p<0,001). Y nanueHTOB TpeTbel TpyIIIbI
3Hauenue ANB cocrasuiio 3,70 (2,40-4,15)° (pucynok 41). CornacHo JaHHBIM
Reidel (1952) B Hopme 3nHauenne ANB coctasisier 0,23-3,85 (°), 4To yKa3bpiBaeT Ha
HEMPAaBWJIHLHOE COOTHOIICHUE MEXAY amuKalbHBIMU 0a3rcamMy BEpXHEHl U HIDKHEH

YEJIFOCTU y TAMEHTOB CO BTOPBIM CKEJIETHBIM KilaccoM [171].
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Pucynok 41. CpaBuenue 3Hauenust ANB (°) y nmanueHToB TpEX rpynmn

CootHomieHre 0a3UCcOB  BEPXHEW UEMIOCTM M HIDKHEM YeNIOCTH B
CaruTTaJIbHOM TNIOCKOCTH B COOTBETCTBHH CO 3HAUEHHUEM YTJIOBOrO MapaMmeTpa beta
IPOJEMOHCTPUPOBAIO HAIMYMUE CTATUCTUYECKH 3HAYUMBIX Pa3IUUYUil MEXIy
nepBoii u BTopoi rpynnamu (p<0,001) u BTOpOit U TpeTbeil rpynnamu (p<0,001).
3naveHue nmapameTpa beta B mepBoii rpymnme coctasuio 30,1 (29,1-31,1)°, Bo BTopoii
rpymme — 24,8 (21,5-26,3)°, B Tpetheit rpymnme — 29,3 (28,0-32,6)° (pucyHok 42).
Cornacno mannsiM Baik C.V. u Ververidou M.A. (2004) B HOpMe 3HaueHue
napameTrpa beta cooTBeTCTByeT mauamnasony 27-35(°) [75]. 3uHauuTenbHOE
yMEHBIIIEHHE NapaMeTpa beta Bo BTOpOH Ipynme yKa3blBaeT HA HaJU4He BTOPOTO

CKCJICTHOI'O KJ1accCa.
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Pucynok 42. CpaBHeHue 3HaueHHs apameTpa beta (°) y maimeHToB TpEX Ipymnm

[Ipu cpaBHUTENBHON OIICHKE MapaMeTpa wits MeXay IMepBOH U BTOPOM
rpynnamMu ObUIM BBISIBJICHBI CTAaTHUCTHYECKH 3HauMMble pasznuuus (p<0,001): y
NAIMEHTOB C AUCTAIILHBIM MPUKYCOM U TIEPBBIM CKEJIETHBIM KJIACCOM 3HAUYCHUE Wits
coctaBuiio 1,45 (0,90-1,80) MM, y marueHTOB C JUCTATLHBIM IPUKYCOM M BTOPBIM
CKeNeTHhIM KitaccoM — 3,50 (2,13-5,78) mM. Mexay BTOpO#l U TpeTheil rpynmnamu
OBLIM TaKXe BBISBJICHBI CTATUCTUYECKH 3HauuMBble paznuuus (p=0,002), B oTinuue
oT nepBoi u Tpetbeit rpymnm (p=0,19). Cpennee 3HaueHHe Wits B TpeThel Tpymre
coctaBuno 1,75 (1,10-2,00) mm (pucyHok 43). 3HAUYUTEIBHOE YBEIHMUYCHUE
napameTpa Wits Bo BTOpO# IpyIlle yKa3blBaeT Ha HAJIMYKWE BTOPOTO CKEJIETHOTO

KJIacca.
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Pucynok 43. CpaBHeHure 3HaUCHUS MapaMeTpa wits (MM) y MalreHTOB

TPEX IpyIIl

JInuHa mepeaHero OCHOBAHMS uyeperna y MaluuMeHTOB TPEX IPyNnn HE HMeEna
CTaTUCTUYECKU 3HAUYMMBIX paznmuuuit (pl-11=0,26, pl-111=0,69, pll-111=0,67): y
NAlIKUEHTOB NEPBOM TPyIIblI cpeaHee 3HaueHue napameTpa SN coctaBwio 66,89
(2,70) MM, y manueHToB BTOpOU rpynmnsl — 67,88 (2,95) MM, y maimeHToB TpeTben
rpynnsl — 67,37 (3,45) mm.

[Ipu cpaBHUTENBHON OLICHKE JJIMHBI BEPXHEW YEIIOCTH y AllMEHTOB MEPBOM
¥ BTOPOU TPYIIN ObUIA BBISBJICHBI CTATUCTUYECKH 3HAUUMBbIe pazaudus (p=0,014): y
nanueHToB nepBoi rpymnmnbl 3HadyeHue ANS-PNS cocraBuno 49,31 (3,65) mm, y
nanueHToB Bropoi rpynmsl — 51,03 (3,22) mm (pucynok 44). CiaegoBaTenbHO, Y
NAIMEHTOB C JUCTOOKKIIO3MEH rHaThuueckor (popMbl oTMeuaeTcs 0osiee IITMHHOE
OCHOBAHUE BEPXHEW YEIIOCTU IO CPABHEHUIO C MAIUEHTAMU C JUCTOOKKIIFO3HUEU

3y00a1bBEOISIPHON (POPMBI.
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Pucynok 44. CpaBHenue 3Hauenus napamerpa ANS-PNS (mMm)

y TAlMEHTOB TPEX IPYIIII

Jnuna vuxHeld yemoctd (Go-Me) cTatucTuuecku He pas3iinyanach MEXIy
Tpems uccneayembiMu rpynnamu (pl-11=0,45, pl-111=0,63, pll-111=0,45). B nepBoii
rpyIIe AJMHa HIDKHER yenmtoctu coctaBuna 71,9 (69,9-75,5) mMm, Bo BTOpoit — 71,2
(68,8-74,4) mm, B Tpetheit — 73,0 (72,3-74,1) Mm.

[IporieHTHOE COOTHOIICHUE TIEPEeAHEH U 3aiHeH BBICOTHI Julia (S-Go/N-Me)
HE TMPOAEMOHCTPUPOBAIIO HAJIUYUE CTATUCTHMYECKH 3HAYUMBIX pa3IUYud Y
nanueHToB Tpéx rpymn (p=0,78). 3nauenue S-Go/N-Me B mnepBoil rpymme
coctaBuiio 68,48 (4,78) (%), Bo BTOpoi rpynmne — 68,20 (5,53) (%), B TpeTbeit
rpymre — 69,06 (5,14) (%).

CpaBHuTenbHAsl OIEHKAa yrjia, OOpa30BAHHOIO IMEPEAHUM OCHOBAHHEM
yepernia W HEOHON mockocThio (SN-PP), mokaszana Hamuume CTaTHCTHYECKH
3HAUMMBIX PA3IMUMNA MEXIy TMalMeHTaMHu nepBoi u BTopoil rpynn (p=0,044): B
nepBoi rpymre 3HaueHue SN-PP coctaBuio 3,30 (1,80-5,30)°, Bo BTOpO# Tpy1ie —
2,50 (1,60-3,45)°. CnenoBaTenbHO, y MAIlMEHTOB BTOPOM TPYIIIBI OTMEUaeTCs Ooee
BBIpO)KEHHAs AHTEUHKJIMHAIIMS BEPXHEM YETIOCTH OTHOCHUTEIbHO OCHOBAaHMS

yepera, 4YeM y MalueHToB NePBOM rpymnbl (pUcyHOK 45).
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Pucynok 45. CpaBuenue 3Hauenus napamerpa SN-PP (°)

y TAlMEHTOB TPEX IPyIIII

3HaueHue MexdenoctHoro yria PP-MP (°) He wumeno craTUCTHYECKH
3HaUMMBIX pasznuuuii B Tpéx rpynmnax (pl-1I=0,54, pI-111=0,94, plI-I11=0,52). B
nepBoit rpynne BenuunHa PP-MP coctaBuina 23,1 (20,3-26,4)°, Bo BTOpO# rpymime
—24,1(20,8-29,4)°, B TpeTheli rpynme — 24,8 (19,7-27,4)°.

3HaueHue cyMmmapHoro roHuaidbHoro yria (ArGoMe) (°) He wuMeno
CTaTUCTUYECKU 3HAYMMBIX pa3nuuuid B Tpéx rpymnnax (pl-11=0,59, pI-111=0,76,
plI-111=0,92). B nepgoii rpymnme BenuunHa ArGoMe coctaBuna 126,65 (6,00)°, Bo
BTOpOI rpynme —125,85 (8,63)°, B tpeTbeit — 126,07 (5,35)°.

HakioH pe31oB BepXHEN YETIOCTH K IJIOCKOCTH OCHOBAHHUS Yeperna He UMET
CTaTUCTUYECKU 3HAYMMBIX pa3IM4uil y nmauueHToB Tpéx rpynn (pl-11=0,39, pl-
[11=0,76, plI-111=0,82). B nepoii rpynne BenuunHa napamerpa Ul-SN cocTaBuia
103,00 (8,07)°, Bo BTOpOI#i rpynme — 101,4 (10,8)°, B TpeTheit — 102,08 (8,40)°.

Haxion pes3noB BepxHel 4YeNrOCcTH K HEOHOM IUIOCKOCTH TaKXKe HE UMeEN
CTaTUCTUYECKM 3HAYUMMBIX pa3nuuid y mnaumeHtoB Tpéx rpymn (pl-11=0,9, pl-

[11=0,96, plI-111=0,93). B nepgoii rpynne BenuunHa napametpa Ul-PP cocraBuia
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112 (109-114)°, Bo BTOpOI rpynne — 112,7 (99,9-117,6)°, B Tpetheit — 111 (108-
115)°.

HakinoH HWXHUX PE3LOB K IUIOCKOCTH HHMKHEM YENIOCTH CTAaTUCTUYECKHU
pasznuyaiics Mexay nepBod u BTopoi rpymmamu (p<0,001), a Takxe nepBol u
Tpetheil rpynmnamu (p=0,004). B mepBoii rpynmne 3HaueHue mnapamerpa L1-Mp
coctaBuiio 93,8 (89,5-96,7)°, Bo Bropoii rpymre — 98,7 (92,9-103,4)°, B TpeTbeit —
101,2 (96,1-105,6)°. Takum oOpa3oM, y MalMEHTOB BTOPOM TPYIIIbI BBISBISETCS
Oosiee MPOTPY3UOHHBIA HAKIIOH PE3I[0B HUKHEH YETIOCTH, YEM Y MAIIMEHTOB MePBOH
IPYNIbI, YTO CBSI3aHO C MEXaHM3MaMH KOMIICHCAIIMK 00Jiee 3aHEr0 MOJ0KEHUS

HWDKHEN 4eTI0CTH (PUCYHOK 46).
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Pucynok 46. CpaBuenue 3Hauenus napamerpa L1-Mp (°) y nmaumeHToB Tpé€X rpynim

[Ipu cpaBHUTETBHOM OIEHKE MEXKPE3IOBOr0 yria HE OBbUIO BBISBICHO
CTaTUCTUYECKHU 3HAUYMMBIX paznuuuil B Tpex rpymnmnax (pl-11=0,06, pI-111=0,052, pII-
[11=0,63). B mepBoii rpymnmne 3nadenue napamerpa Ul-L1 cocraBmio 133 (129-

136)°, Bo BrOpoi rpymme — 127 (118-140)°, B Tperbeit — 127 (119-131)°.
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[Tomy4yeHHbIE 3HAYEHUS COOTBETCTBYET HOpME, MpeasiockeHHOM B pabore Downs
(1956): 130 = 5,7° [100].

[Tpu cpaBHUTENBHOIN OlIEHKE BBICOTHI BETBU HIKHEW YENIOCTH OT TOYKH Ar
10 Go He OBLIO BBISIBJICHO CTATUCTHYECKH 3HAUMMBIX PA3IMUMN Y MAIlMEHTOB TPEX
rpynn (pl-11=0,20, pI-111=0,09, plI-111=0,052). B nepsoii rpynmne 3Hauenue Ar-Go
coctaBuio 50,0 (47,0-52,8) (Mmm), Bo BTOpOi rpymme — 49,4 (44,9-53,9) (Mmm), B
TpeThel rpymnme — 53,3 (50,7-56,4) (Mm).

[Tpu cpaBHUTEIBHOM OIEHKE BBICOTHI BETBU HIKHEH yentocTH oT Touku Co
10 Go Takke He ObUIO BBISIBJICHO CTATUCTUYECKU 3HAUMMBIX Pa3JIMYUil y MaIllMeHTOB
tpéx rpynn (pl-11=0,46, pI-111=0,83, plI-111=0,53). B nepBoii rpynne 3nauenue Co-
Go cocraBuno 61,8 (59,4-64,1) (MmM), Bo BTopoi rpymre — 61,2 (56,6-64,1) (Mm), B
Tpetheil rpynme — 61,2 (60,5-62,9) (mm). CienoBaTenbHO, BEICOTa BETBU HIDKHEH
YeJIOCTH Y TAIMEHTOB TPEX TPYMI HE UMEET CTATUCTUYECKU 3HAUMMBIX PA3THUUN.

[Ipu cpaBHUTENBHON oOlleHKE A(()EKTUBHON IIUHBI BEPXHEH YETIOCTH OT
Touku Co 10 A MeXTy IepBOi U BTOPOM IpyIIaMu ObLIH BBISIBICHBI CTATUCTHYECKH
3HaunMble paznudus (p=0,006). B nepsoii rpynmne 3Hauenune Co-A coctaBuio 81,2
(79,7-82,7) mMm, Bo BTOpou rpymme — 83,6 (79,9-85,5) mm. Takum oOpaszoMm, y
NAIMEHTOB BTOPOM TPYNIbl OTMEUYAETCS YUIMHEHHE BEPXHEH YeNIOCTH, UTO TaKXKe

noaTBepkaaetcs napamerpoMm ANS-PNS (pucynok 47).
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Pucynok 47. CpaBuenue 3HaueHus napamerpa Co-A (Mm)

y HAlMEHTOB TPEX TPYIIIL.

[Tpu cpaBHUTENBHOM OlLIeHKE A((HEKTUBHOMN AJIUHBI HIDKHEH YETIOCTH MEXKIY
NEepBOM M BTOPOM TpymnaMu ObUIM TaKkKe BBISBICHBI CTATHCTHUYECKH 3HAYUMBIE
pazimmuus (p=0,040). B nepsoii rpymre 3Hauenue Co-Gn cocrasuio 108 (107-111)
MM, Bo BTopoii rpynme — 107 (104-110) mm. CpaBuuTenbHas oneHka napametpa Co-
Gn (MM) MeX]ly TIEpBOM U TpEThel TPyNIaMu, a TaKkKe MEXKIy BTOPOH U TpeTbe
rpylaMy HE MOKa3aja CTaTUCTHUYECKHW 3HauyuMbIX paznuuuii (pl-111=0,23, pll-
[11=0,15). B Tpetbeit rpynne cpeanee 3nauenue napamerpa Co-Gn coctaBuio 110
(109-112) mMm. Takum o00pa3om, y TAIMEHTOB C JIUCTOOKKJIIO3UEH W BTOPBIM
CKEJIETHBIM KJIACCOM BBISIBIIAETCA Oosiee KopoTKas ((PeKTUBHas JJIMHA HIDKHEH
YeJIIOCTH, YeM Y MAIlMeHTOB C JUCTOOKKIIO3MEH W MEPBBIM CKEJIETHBIM KJIACCOM

(pucynoxk 48).
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Pucynok 48. CpaBuenue 3Hauenus napamerpa Co-Gn (Mm)

y HAlMEHTOB TPEX TPYIIIL.

[Ipu cpaBHUTENBbHOW OllEHKE OOIIEH JUIMHBI HUKHEW YeIIOCTH B TPEX
rpynmnax He ObLJIO BBISIBIEHO CTaTUCTUYECKH 3HaUMMbIX paznuuuit (pl-11=0,07, pl-
111=0,98, plI-111=0,68). B nepsoii rpynne 3nauenue napamerpa Co-B1 cocraBuio
106 (105-108) mm, Bo BrOpo# rpynne — 105 (102-109) mm, B Tpetbeit — 107 (105-
109) Mm.

CpaBHuTenbHast OIEHKA IedaTOMETPUUYECKOro mnapamerpa Y-axis (M)
IIPOJIEMOHCTPUPOBAZIAa OTCYTCTBUE CTATHCTUYECKA 3HAUYUMBIX PA3IHMUYUA MEKITY
nepBoii, BTOpoil u Tperbeit rpynnamu (pl-11=0,08, pl-11I=0,37, pll-111=0,09). B
MIePBOM Ipymre paccTossHue Mexay Toukamu S 1 Gn coctaBwiio 121(119-124) mwm,
BO BTOpOil — 120 (114-123) MM, B Tpetbeit — 122 (120-126) mm.

CpaBHuTeNbHAS OLIEHKA YTJIOBOro mapamerpa Y-axis (°) B Tpéx rpyrmmax
IIPOJIEMOHCTPUPOBAZIA OTCYTCTBUE CTAaTHCTUYECKA 3HAUYUMBIX PA3IHMUYUA MEKITY
nepBoii, BTOpoil u Tperbeit rpynnamu (pl-11=0,07, pl-11I=0,91, pll-111=0,49). B
NEPBOI rpymIe 3HayeHue yria, 00pa3oBaHHOro miockoctsiMu SGn u SN, cocTaBUIIo

66,45 (3,66)°, Bo BTOpOH rpytmime — 67,57 (3,54)°, B TpeThelt rpynme — 66,59 (3,47)°.
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[Ipu cpaBHHUTENBHON OILIEHKE yrjia OCHOBaHUS ueperna ObUIM BBISBICHbI
CTaTUCTUYECKU 3HAUYMMBIE Pa3inyusl y MalMEeHTOB MEPBOM U BTOPOW rpynmsl (pl-
11=0,010). B nepBoii rpymnmne 3nauenue SnAr coctabuiio 117 (114-124)°, Bo BTOpoOii
rpynne — 121 (118-125)°. 3HaueHue yria OCHOBaHUS Yeperna CTaTUCTUUYECKU HE
OTJINYAJIOCh MEXIY MallMEHTAaMU MEPBOM M TPEThEHl, a TaKKe BTOPOM U TPEThEM
rpynnamu (pl-111=0,26, plI-11I=0,95). B TpeTbeii rpynme 3HaueHne SnAr cOCTaBUIIO
122 (116-128)° (pucynok 49). bosiee Bbicokoe 3HaUeHHE SNAT Y TAIMEHTOB BTOPOIA
Ipynmbl, YeM Yy TMAlMEHTOB MEPBOM TPYIIIbI, CBS3aHO C OOJBIIMM CMEIICHUEM
BIIEpE]l M BHU3 33JHETO OCHOBAHMS YEpENa, B PE3yJbTaTE YETO CPEAHSS YepenHas
sMKa UMeeT OoJiee IUIOCKME OYEepPTaHHUS, YTO COMPOBOXKIACTCS pOTAIlMell HUKHEH

YeJII0CTU Ha3aa U BHU3 [97].

0.26
[ |
0.01
P °®
° -
]
° ® ]
00 ? Mpynna
. ) o |
©
v ]
& o ° le ® |
"
o
e 1l
e p
]
°g &
D
® QZ e
el %
Toge O °
o 28
]

Pucynok 49. CpaBHenue 3HaueHus napamerpa SnAr (°) y naimeHToB TpEX Tpymnn

CpaBHUTENBHBIM  aHanMM3  JUIMHBI  3aJHETO  OCHOBaHUS  uepena
IPOJIEMOHCTPUPOBAIT HATMYHE CTATUCTUYECKU 3HAUMMBIX PA3IUUUi MEKTy MEepBOit
u BTopoi rpynmnamu (pl-1/=0,007). B mepBoii rpymnme 3HaueHue S-Ar cOCTaBUIIO
32,81 (3,04) mm, Bo BrOpoit rpynne — 34,68 (3,68) MM. 3HaUueHHUE IJIMHBI 33 THETO

OCHOBAHHA 49CPCIla CTATUCTUYCCKHU HC OTIIMYAJIOCHh MCKAY INMAIIUCHTAMHA HCpBOﬁ )41
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TpeTheil, a Takke BTOpPOi u TpeTbeii rpynnamu (pl-111=0,57, pII-111=0,1). B TpeTneit
IpyIIie CpeAHEe 3HAYEHUE JJIMHBI 3aIHETO OCHOBAaHMUS 4yepena coctaBwio 33,26
(2,08) mm. CnenoBaTesnbHO, Y MAIMEHTOB C JAUCTAJIBHBIM MPUKYCOM M BTOPBIM
CKEJIETHBIM KJIACCOM OTMEYaeTcs 0oJiee AJIMHHOE 33 JHEE OCHOBaHME YEpera, 4YeM y

MAIUCHTOB C JTUCTOOKKJIIO3UEH U MEPBBIM CKEJIETHBIM KJIaCCOM (pUCYyHOK 50).
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Pucynok 50. CpaBHeHue 3HaueHHs napameTpa S-Ar (MM) y TAIMEHTOB TPEX TPy

CpaBHUTENBHBIN aHaNMM3 1e(aTOMETPUUYECKOro MapaMeTpa yria HakKJIoHa
OCHOBaHMSI 4Yeperna MPOJEMOHCTPUPOBAT OTCYTCTBHUE CTATUCTUYECKU 3HAUYUMBIX
pa3nunii MeXay NepBou, BTopoil n Tpethed rpynnamu (pl-11=0,33, pI-111=0,46,
plI-111=0,78). B mepBoii rpynne 3Hauenue SnBa coctaBuno 128,74 (5,14)°, Bo
BTOpOI rpynne — 129,73 (5,01)°, B Tpetbeit rpynme — 130,34 (6,19)°.

CpaBHUTENBHBIN aHAIN3 OTHOIIEHHSI BBICOTHI HIDKHEM YacTH TEpeaHEro
oT/ena Juia K oOuiedl BBICOTE MEpeNHEro OTHeNia JIMIa MPOIAEMOHCTPUPOBAI
OTCYTCTBUE CTATUCTHYECKH 3HAUMMBIX Pa3IUYUil MKy MEPBOIl, BTOPOU U TPEThEi
rpynnamu (pl-11=0,24, pI-111=0,73, plI-111=0,85). B nepBoii rpymre 3nauenue ANS-
Me/N-Me cocraBuio 55,66 (2,39)%, Bo BTopo# rpymie — 56,23 (2,43)%, B TpeTheit
rpymre — 56,03 (3,17)%.
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B coorBercTBUM ¢ Kkiaccudukanuenn DHIIIS MAUMEHTHI MEPBOM U BTOPOM

rpynnsl ObUTM pa3jielieHbl Ha JBa MOAKJIAcca:

2 knacc, 1 monknacc (mepBas

NOJICPYIINa) — MAlMEHTHhl C JUCTOOKKIIIO3UEH U MPOTPY3HEH TMEepeaHeil TpyIIbI

3y0OB Ha BEpXHEH UentocTy; 2 Kilace 2 mojakiace (BTopasi MOArpyIina) — NalyueHThI

C TUCTOOKKJIIO3MEHN U peTpy3uel mepeaHel rpymnmbl 3yOOB Ha BEpXHEH YEITIOCTH.

CpaBHUTENBHBIE PE3YIBTAThl KAXKIOT0 MOAKIacca MpeICTaBIeHbI B Ta0IuIE 28.

Tabnuma 28. PesynpTaThl TpéxmepHoro Iedanomerpuyeckoro aHammsa 1 u 2

noarpynn 1 u 2 rpynmnsl

IHapamerp 1 rpynna 1 rpynna p 2 rpymnna 2 rpynna p
1 moarpynmna | 2 moarpynmna 1 moarpynmna | 2 moarpynmna
Overjet 2,31 2,48 3,88 2,46
0,78 0,002
(Mm) (1,16) (1,42) (1,06) (2,07)
Overbite 3,10 3,00 3,95 5,64
0,75 <0,001
(MM) (2,35-3,50) (2,73-3,20) (0,69) (2,02)
£SNA (°) 82,63 80,95 82,70 82,90
0,24 0,82
(2,82) (3,02) (2,97) (2,72)
£SNB (°) 79,7 78,8 77,10 77,17
0,26 0,93
(78,0-80,8) (78,5-79,5) (2,79) (2,46)
2ANB (°) 2,94 2,73 5,30 5,40
0,78 0,44
(1,27) (1,62) (4,45-6,95) (5,10-5,90)
£Beta (°) 30,44 29,02 25,6 23,3
0,11 0,12
(1,76) (1,79) (23,4-26,3) (18,8-26,1)
Wits (MMm) 1,339 1,350 3,50 4,00
0,96 0,83
(0,677) (0,536) (2,35-5,60) (2,05-5,75)
SN (mm) 66,72 68,15 68,80
0,35 67,31(2,52) 0,11
(2,60) (3,34) (3,42)
ANS-PNS 49,8
48,0 50,75 51,47
(Mm) (46,8-51,4) 0,98 0,46
(47,7-49,7) (3,15) (3,38)
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IHapamerp 1 rpynna 1 rpynna p 2 rpynna 2 rpynna p
1 moarpynmna | 2 moarpynmna 1 moarpynmna | 2 moarpynmna
Go-Me 72,05 71,47 71,2 71,3
0,74 0,63
(Mm) (5,12) (3,63) (68,7-74,6) (69,7-73,2)
S-Go/N-Me 68,24 70,25 67,29 69,68
0,21 0,12
(o) (4,94) (3,16) (5.94) (4,56)
£SN-PP(°) 3,62 2,45 3,08 2,02
0,53 0,021
(2,02) (4,21) (1,95) (1,20)
£PP-MP(°) 31,33 24,0 24,79 24,44
0,16 0,85
(5,13) (10,6) (5,95) (6,07)
£ArGoMe 128 122 124,61
0,17 127,87(8,77) 0,20
(®) (125-130) (121-125) (8,45)
104,60 91,32 108 91,3
2U1-SN (°) 0,002 <0,001
(6,93) (6,26) (104-113) (88,2-94,2)
112 99.4 117 99,4
2UI-PP (°) <0,001 <0,001
(110-115) (95,8-102,2) (113-120) (95,9-100,1)
93,8 91,9 99,67 95,91
2L1-MP (°) 0,47 0,08
(90,4-96,8) (86,4-95,2) (6,51) (7,63)
120,19 143,36
2UI-L1 (°) | 132(129-135) | 147(140-154) | <0,001 <0,001
(7,36) (7,06)
Ar-Go (Mm) 49,9 51,3 48,47 50,46
0,39 0,21
(46,9-52,3) (48,3-59,0) (5,93) (5,05)
Co-Go (mm) 61,6 62,3 61,20 60,84
0,46 0,80
(59,3-64,0) (60,1-64,7) (5,57) (4,56)
Co-A (Mm) 81,2 83,1 82,49 84,18
0,36 0,17
(79,8-82,6) (79,0-83,9) (3,50) (4,42)
Co-Gn (Mm) 108 111 106,68 107,48
0,50 0,61
(107-110) (107-112) (4,88) (5,72)
Co-B1 (mm) 106 108 104,38 105,90
0,62 0,31
(105-108) (104-110) (4,34) (5.,45)
Y-axis (MM) 121 120 118,33 120,99
0,54 0,14
(119-124) (117-123) (5,58) (6,28)




[Tponomxaenue TabauIs 28

144

IHapamerp 1 rpynna 1 rpynna p 2 rpynna 2 rpynna p
1 moarpynmna | 2 moarpynmna 1 moarpynmna | 2 moarpynmna
Y-axis (°) 65,7 65,2 67,7 65,8
0,58 0,41
(64,2-68,8) (63,6-66,6) (65,0-70,4) (65,2-67,3)
£ SnAr (°) 117 118 121,88 121
0,46 0,87
(114-124) (116-122) (6,25) (118-124)
S-Ar (Mmm) 32,77 33,07 33,35 36,86
0,82 0,002
(3,08) (2,90) (2,85) (3,90)
£ SnBa (°) 128,61 129,68 130,68 128,18
0,73 0,09
(4,91) (7,05) (4,81) (5,06)
ANS-Me/N- 55,61 2,48 56,0 56,2
0,61 0,89
Me (%) (2,46) (1,42) (54,8-58,1) (54,1-58,2)

[Ipn cpaBHUTENBHON OIEHKE MEePaTOMETPUUCCKUX IMAPAMETPOB MEKIY
NEepBOM U BTOPOM MOATPYNIIaMU TEPBOM IPYNIbI OBLIU BBISBICHBI CTATUCTUYECKH
3HaUYMMBbIE pa3nyus B TakoM napamerpe, kak Ul-SN (°) — HaKJIOH BEpXHUX pe3I10B
K TUIOCKOCTH OcHOBaHus uepemna (p=0,002). Y mamueHToB MepBOro mojakiacca
3HaveHue nedanomerpudeckoro napamerpa Ul-SN (°) coctaBuiio 104,60 (6,93)°, y
MalUeHTOB BTOporo nmojakiacca — 91,32 (6,26)°. B coorBeTcTBUM ¢ nanHbIMU Reidel
(1952) B HOpMme 3HaueHue 1edanomerpuyeckoro napamerpa Ul-SN npunamiexur
nuanaszony 103,9+5,75° [171]. CnenoBatenbHO, y TAIMEHTOB BTOPOTO IMOJKIacca
OTMEUaeTcs BEepXHEU 9TO

YCJIIOCTH, COOTBCTCTBYCT

peTpy3us

KHaCCI/I(l)I/IKaHI/II/I OHIrIA IpH pasacJICHU Ha IMOAKJIIACCHI UCCIICAYCMBIX T'PYIIIL.

pe3IoB

Taxke mTpU CpaBHUTEIBHOM OlleHKe 1edaJOMETPUUYECKUX MapaMeTpoOB
MEXAYy TEpBOM M BTOPOW MOArpYNIaMU TEPBOW TPYNNbl ObUIM BbBISBICHBI
CTaTUCTHYECKH 3HAUYMMBIE pa3inyusi B TakoM napamerpe, kak Ul-PP (°) — nakion
BEPXHUX pe310B K HEOHOM TuiocokeTH (p<0,001). Y manueHToB nepBoro mnojaxiacca
3HaueHue 1edanomerpuyeckoro mapamerpa Ul-PP (°) coctaBuno 112 (110-115)°,
y MaIMeHToB BToporo nojakiacca — 99,4 (95,8-102,2)°. B cooTBeTCTBUU C JaHHBIMU

Downs (1956) B Hopme 3HaueHue 1edanromerpuueckoro mnapamerpa Ul-PP
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NpUHAICKUT uanazony 104-116°. CnemoBaTtenbHO, Yy MAaIMEHTOB BTOPOTO
MOJIKJIACCa OTMEYAETCs] PETPYy3Usl PE3LOB BEPXHEH UYETIOCTH, YTO COOTBETCTBYET
KJaccudukanuu JHTIIA [P pa3/iesIeHuy Ha MOAKIIacchl uccaeayembix rpym [100].

[Ipy cpaBHeHMHM TIepBOM M BTOPOW IMOATPYIIBl IEPBOW  T'PYIIIBI
CTAaTUCTHUYECKH 3HAUMMBbIE pa3auuusi ObUIH TaKke OOHAPY>KEHBI IIPH OIIEHKE TaKOTr0
napameTpa, Kak Mexpe3noBbiit yroiu (p<0,001). ¥ nmanueHToB nmepBoro mnojakiacca
3HaueHue 1edanomerpuyeckoro mapamerpa Ul-L1 (°) coctaBuno 132 (129-135)°,
y manueHToB Broporo nozakiacca — 147 (140-154)°. Cornacio nanHeiM Downs
(1956), B HOpMe Mexpe3noBblit yroa paseH 130,00+5,7° [100]. CnenoBatenbHoO, Yy
NAIMEHTOB BTOPOr0O MOJKIAcCa OTMEYAEeTCsl OUPETPy3ust PE3L0B.

[Ipu cpaBHUTENBbHOU OlEHKE IehaJTOMETPUUECKUX [MapaMeTPOB MEKIY
NEePBO U BTOPOM MOATPYIIIAMHU BTOPOM T'PYIIbI ObUIH BBISBIEHBI CTATUCTUYECKH
3HaUYMMBbIE pa3JIMyusi B TaKOM MapameTpe, Kak overjet — 3HaYeHUE IIETU IO
carurtaiu  (p=0,002). ¥V mnanueHTOB NEpBOro MOJKIAcca 3HAYEHUE overjet
coctraBuio 3,88 (1,06) MM, y mamueHTOB BTOporo moxakiacca — 2,46 (2,07) mm.
CnenoBatenbHo, y TAIMEHTOB TMEPBOTrO IMOAKJIAacca JUCTAIBHOIO TPUKYcCa
rHaTUYeCKOW (opMbl BBISIBIsIETCA OoJblliee 3HAYEHHE MIENM [0 CaruTTalu
(p=0,002), uTo cBsizaHO ¢ OoIee MPOTPY3UOHHBIM HAKIIOHOM BEPXHUX PE3IIOB.

[Ipu cpaBHUTENBbHOU OlEHKE IehaTOMETPUUECKUX IMapaMeTPOB MEKIY
NEPBOM ¥ BTOPOU MOArPYINIIaMy BTOPOM TPYIIbl ObUIM BBISIBICHBI CTATUCTUYECKH
3HAUMMBbIE pa3Iu4Msi B TaKOM MapaMmeTpe, Kak overbite — 3HauYeHHE IENTU 10
BepTukamu (p<0,001). YV mnamnueHTOB mnepBOro mnojakiacca 3HadeHHe overbite
coctaBuio 3,95 (0,69) MM, y mamweHTOB BTOpOro mojakiacca — 5,64 (2,02) mwm.
CrnenoBatenbHO, y MAIlMEHTOB C JUCTAJbHBIM MPUKYCOM THATHYECKOH (HOpMBI
UMEEeTCSl TEHACHIUS K YBEJIMUYCHUIO TITyOUHBI PE3LI0BOT0 NEPEKPHITHS.

Takke CTaTUCTUYECKM 3HAYUMBbIE pa3auuusi OBbUIM  BBIABICHBI TPHU
CPaBHHUTEJILHOM aHaJIU3€ TaKoro napametpa, kak SN-PP — yron Hakiona miockoctu
HEOa K miuockocTh ocHoBaHusa uepena (p=0,021). B mepBoit moarpyrmne BTOpOi

rpynibl 3HadeHue SN-PP cocraBuno 3,08 (1,95) ©, Bo BTopo# nmoarpymme — 2,02
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(1,20) °. CnemoBarenbHO, Yy MalMEHTOB BTOPOW MOATPYMIBI BTOPOM TPYMIIbI
BBISIBJISICTCSl OOJIbIIIAsl AaHTEMHKIIMHALIUS BEPXHEH YEIIIOCTH.

[Ipu cpaBHUTENBbHOU OlEHKE IehaJTOMETPUUECKUX [apaMeTPOB MEXKIY
NEPBOM ¥ BTOPOU MOArPYINIIaMy BTOPOM TPYIIbl ObUIM BBISIBICHBI CTATUCTUYECKH
3HaUYMMBbIE pa3nyus B TakoM napamerpe, kak Ul-SN (°) — HaKJIOH BEpXHUX pe3I0B
K TUIOCKOCTH OcHOBaHus ueperna (p<0,001). Y mamueHTOB TepBOro mojkiacca
3HadeHue nedanomerpudeckoro napamerpa Ul-SN (°) coctaBuio 108 (104-113)°,
y MalueHToB BTOporo mojkiacca — 91,3 (88,2-94,2)°. B cooTBETCTBUU C JaHHBIMU
Reidel (1952) B Hopme 3HaueHue nedanomerpuueckoro mnapamerpa Ul-SN
npuHAICKUT nuanazony 103,9+5,75° [171]. CnenoBatenbHO, Yy NAlMEHTOB C
JUCTANbHBIM TIPUKYCOM BTOPOrO TMOJKJIAcca THATHYECKOM (opmbl OTMedaercs
peTpy3usi pe3loB BEpXHEH 4YeNIOCTH, YTO COOTBETCTBYET KiaCCHU(PHUKAUU DHIJISA
IpU pa3/ieNIeHuy Ha MOJKIACCHI UCCIIETyEMBIX TPYIII.

[Ipu cpaBHUTENBbHOU OlEHKE IehaJTOMETPUUECKUX [apaMeTPOB MEXKIY
NepBOM M BTOPOW MOATPYNIAMH BTOPOM Tpynmbl OBUIM TakKe BBISBICHBI
CTaTUCTHYECKH 3HAUMMBIE pa3inyusi B TakoM napamerpe, kak Ul-PP (°) — nakion
BEPXHUX PE31I0B K miockoctu HEOA (p<0,001). YV manueHTOB MEpBOro Mmojkiacca
3HavyeHue rnedanomerpudeckoro napamerpa Ul-PP (°) cocraBuno 117 (113-120)°,
y MaIMeHToB BToporo nojakiacca — 99,4 (95,9-100,1)°. B cooTBeTCTBUM C JaHHBIMU
Downs (1956) B Hopme 3HaueHue 1edanomerpuueckoro mnapamerpa Ul-PP
npuHaiexkuT auanazony 104-116° [100]. CnenoBarenbHO, y MalMEHTOB MEPBOM
NOJITPYIIIBI BTOPOM TPYMIBI BBISIBISETCS MPOTPY3UST PE3LOB BEPXHEU YENIOCTH
OTHOCHUTEJIBHO TJIOCKOCTH HEDA, B TO BpeMs KaK y MAIMEHTOB BTOPOroO IMOAKIacca
OTMEUAeTCs PETPy3Hsl pe3OB BEpXHEW YENIOCTH, YTO COOTBETCTBYET
KJaccuUKauu DHIJIS IPU pa3ieJIeHUH Ha MOAKIACCHl UCCIEyEeMbIX TPYII.

[Ipy cpaBHeHMHM TIEpBOM M BTOPOM MOArPYHIBI BTOPOW  T'PYIIIBI
CTAaTUCTHUYECKH 3HAUMMBbIE pa3auuusi ObUIH TaK:ke OOHAPY>KEHBI IIPH OIIEHKE TAaKOTr'0
napameTpa, Kak Mexpe3noBbii yroiu (p<0,001). ¥ nmanueHToB nmepBoro mnojakiacca
BTOpOM rpymnbl 3HadeHue nedanomerpudeckoro mapamerpa Ul-L1 (°) cocTaBuio

120,19 (7,36)°, y mammeHToB BTOporo moakiacca — 143,36 (7,06)°. CormnacHo
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nanabiM Downs (1956) B HopMme MexpesnoBelii yron pasen 130,00+5,7° [100].
CnepoBatenbHOo, y TAIMEHTOB TMEPBOTrO IMOAKJIAacca JUCTAIBHOrO TPUKYCa
rHATUYECKOU (DOPMBI BBISABIISETCS OUTIPOTPY3HS PE3IOB, a y MAIMEHTOB BTOPOTO
MOJIKJIacCca OTMEYaeTCsl OUpEeTPy3us PE3IOB.

IIpy cpaBHeHMH TIIEpBOM M BTOPOWM IOATIPYNIBI BTOPOW I'PYIIIBI
CTATUCTUYECKH 3HAYMMBbIC Pa3Inyus ObUIM TaKKe OOHAPYKEHBI MPU OIEHKE TaKOT'0
napaMerpa, kKak S-Ar (MM) — jyHHa 3agHEero ocHoBaHus yepena (p=0,002). ¥V
NAlMEHTOB TEpPBOr0 TMOJAKJIAcca CpelHee 3HaueHue 1edaroMeTpUuIecKoro
napametrpa S-Ar (Mm) coctaBuiio 33,35 (2,85) MM, y TallM€HTOB BTOPOTO MOIKIacca
— 36,86 (3,90) mm. CrnenoBarenbHO, y MAIlMEHTOB BTOPOW MOATPYIIBI BTOPOM
IpyNbl BBISIBIIAETCS Oosiee IIIMHHOE 3a/JHEE OCHOBAaHUE Yepera.

B 3aBrCMMOCTH OT THIIAa pOCTa TAaK)Ke BCE MAIMEHTHI OBLIN pa3/iejeHbl Ha TPU
IPYIIBI — BEPTUKAIBHBIM THUIT POCTA, TOPU3OHTAIBHBIN TUIT POCTA U HEUTpaTbHBIN
THUII POCTA.

[Tpu mpoBeieHNYN aHaM3a BEPTUKAIBHBIN THIT pOCTa OBLIT TUarHOCTUPOBAH
B CJIy4ya€ COOTBETCTBHUSI TPEX WM YETBHIPEX Ie(aroMeTPUUIECKUX MapaMeTPOB:
3HAYCHUE MEXKYENIOCTHOro yria Oonee 31° [78]; mpolleHTHOE COOTHOIICHUE
nepeaHei u 3aauel BeicoThl SGo/NMe menee 62% [127]; cyMMapHbIN TOHHATBHBIH
yroia 6omnee 137° [127]; yron SN-Gn (Y-axis) 6onee 70° [188].

[Tpu mpoBeieHNM aHAIN3a TOPU3OHTAIIBHBIN THIT POCTa OBLT JUATHOCTUPOBAH
B CJIy4ya€ COOTBETCTBHUSI TPEX WM YETBHIPEX Ie(aToMeTPUUIECKUX MMapaMeTPOB:
3HAUEHHE MEXYEIIOCTHOro yria MeHee 19° [78]; MpOLEHTHOE COOTHOIICHUE
nepeaHel u 3aaueit BeicoThl SGo/NMe 6omee 65% [127]; cymMmmapHBIi TOHHATBHBIHN
yroia menee 123° [127]; yron SN-Gn (Y -axis) menee 64° [188].

[Ipu nmpoBeneHNM aHaIM3a HEUTPaATBHBIN THI pocTa ObUT JUAarHOCTUPOBAH B
ClIydyae COOTBETCTBUS TPEX WIM YETHIPEX IealOMETPUUECKUX TapaMeTpPOB:
3HAUEHHE MEXYEIIOCTHOrO yria B npexaenax 19-31° [78]; mnpolueHTHOE
COOTHOIIIEHUE TepeHer u 3aaHeit BeicoThl SGo/NMe B npenenax 62-65% [127];
CyMMAapHbI rOHUANBHBIN yToi B ipeaenax 123-137° [127]; yron SN-Gn (Y-axis) B

npenenax 64-70° [188].
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PesynbTaThl 11ehanioMmeTpun B MEepBOU TPYIIE C MOAPA3ACICHUEM Ha THUIIBI

pocTa mpeACcTaBiIeHbI B Ta0uIe 29.

Tabnuua 29. 3nayenus nearoMeTpuuecKux napaMmeTpoB 1 rpynmsl B 3aBUCUMOCTH
OT TUIIa pocTa: BepTukaibHbIi TUT pocta (BTP), nelitpanbusiit Tun pocra (HTP) u

ropu3oHTaIbHBINA TUT pocTa (I'TP)

IHapamerp

BTP

HTP

I'TP

P

Overbite (Mm)

0,73 (1,19)

2,10 (0,95)

2,87 (1,18)

Psu=0,097
Pes2=0,020
Pen=0,012

Overjet (Mm)

2,93 (0,91)

2,74 (0,77)

3,50 (1,24)

Psu=0,73
Psr=0,55
Penu=0,007

£SNA (°)

78,6 (3,4)

82,4 (2,0)

83,0 (3,5)

Psu=0,28
Psr=0,28
Pru=0,55

£SNB (°)

75,6 (4,5)

79,1 (1,5)

80,7 (3,4)

Psu=0,31
Psr=0,27
Pru=0,17

£ANB (°)

2,97 (1,50)

3,32 (1,08)

2,36 (1,41)

Psu=0,70
Psr=0,44
Penu=0,027

£Beta (°)

33,0 (1,7)

29,9 (1,4)

30,3 (2,0)

Psu=0,13
Psr=0,13
Pru=0,50

Wits (Mmm)

1,07 (1,24)

1,31 (0,62)

1,43 (0,64)

Psu=0,77
Psr=0,77
Pru=0,77

SN (mm)

68,4 (1,6)

66,5 (2,2)

67,2 (3,4)

Psu=0,45
Psr=0,45
Pru=0,45

ANS-PNS

(Mm)

49,3 (1,9)

49,1 (3,9)

49,6 (3,6)

Psu=0,88
Psr=0,88
Pru=0,88

Go-Me (Mm)

68,6 (8,2)

70,7 (4,2)

74,2 (4,8)

Psu=0,69
Psr=0,54
Pen=0,043
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IHapamerp

BTP

HTP

I'TP

P

S-Go/N-
Me(%)

58,8 (0,7)

64,4 (3,5)

71,4 (4,1)

Pen=0,004
PBr<0,001
Penu=0,002

£SN-PP(°)

5,43 (2,04)

3,50 (2,34)

3,15 (2,36)

Psu=0,30
Psr=0,30
Pru=0,30

£ PP-MP (°)

35,3 (44)

25,3 (4,5)

18,9 (2,6)

Pen=0,046
Pe2=0,037
Penu<0,001

£ArGoMe (°)

135 (3)

129 (3)

122 (6)

Pen=0,044
Pe2=0,001
Pru<0,001

£U1-SN (°)

101 (7)

103 (6)

103 (11)

Psu=0,82
Psr=0,82
Pru=0,82

2U1-PP (°)

113 (6)

111 (4)

111 (10)

Psu=0,90
Psr=0,90
Pru=0,90

2UL-MP (°)

85,3 (4,3)

93,8 (5,2)

92,4 (5,7)

Psu=0,07
Psr=0,12
Pru=0,27

2UI-L1 (°)

128 (11)

130 (8)

138 (11)

Psu=0,78
Psr=0,19
Pen=0,001

Ar-Go (Mm)

47,7 (1,4)

49,9 (4,5)

52,3 (5,7)

Psu=0,14
Psr=0,2
Pra=0,14

Co-Go (Mm)

60,2 (6,2)

60,4 (4,4)

63,2 (4,6)

Psu=0,92
Psr=0,74
Pru=0,49

Co-A (mm)

79,4 (4,8)

80,9 (2,6)

82,1 (4,6)

Psu=0,94
Psr=0,74
Prua=0,74

Co-Gn (Mm)

110 (8)

108 (3)

110 (6)

Psu=0,82
Psr=0,82
Pru=0,82

Co-B1 (mm)

109 (9)

106 (3)

108 (6)

Psu=0,68
Per=0,68
Prua=0,44




150

[Tponomxenue Tadauis! 29

IHapamerp BTP HTP I'TP P

Psu=0,96
Y-axis (MM) 122 (9) 121(3) 127 (23) Per=0,96

Pru=0,96

Pen=0,015
Y-axis (°) 72,5 (72,5-72,6) 66,7 (65,0-68,7) 63,6 (63,2-65,7) Pe2=0,015

Penu=0,002

Psu=0,89
£ SnAr (°) 120 (5) 119 (7) 119 (7) Per=0,89

Pru=0,89

Psu=0,10
S-Ar (Mm) 28,9 (2,3) 32,4 (2,8) 34,0 (2,8) Per=0,08

Pru=0,08

Psu=0,29
£ SnBa (°) 132 (6) 129 (5) 128 (6) PBr=0,29

Pru=0,29

ANS-Men- 58,7 (0.4) 55,8 (2,6) 55,0(1,9) i
) ) ) ) 9 9 P62<0, 00]
Me (%) Prua=0,23

VY nmanveHToB ¢ AUCTOOKKIIIO3UEHW U MEPBBIM CKEJIETHBIM KJIACCOM HMEKOTCS
CTAaTUCTUYECKHU 3HAYMMBbIE PA3IMuMs B TapameTpe overbite B 3aBUCUMOCTH OT THIIA
pocTta. IIpu BepTUKaIBHOM THUIIE POCTa 3HAYEHHUE IIEJIH MO BEPTHKAIN COCTABHIIO
0,73 (1,19) mm, mpu wHeWtpanbHoM Tue pocta — 2,10 (0,95) mm, mpu
ropuzoHTaibHOM TUIE pocTta — 2,87 (1,18) mM. Takum 00pa3om, y MaIlMeHTOB C
NEPBBIM CKEJIETHBIM KJIAaCCOM M TOPU30HTAJIBHBIM THUIIOM POCTa OTMEYAETCS
HauOOoJIbIIIee 3HAUCHHE eI IO BEPTUKAJIM, YTO YKa3bIBAET HAa TEHACHIIUIO K OoJiee
rIIyOOKOMY PE3I0BOMY MEPEKPHITHIO.

3HaueHue overjet CYIIECTBEHHO pa3jiMyaeTcss MeXAYy TMalueHTaMUu C
JMCTOOKKITIO3UEH 3y00alIbBEOIIPHON (POPMBI ¢ TOPU3OHTAIBHBIM U HEUTpPaTIbHBIM
tunamu pocta (p=0,006). [Ipu ropu3oHTaNIBLHOM THIIE POCTa 3HAUYEHHE overjet
coctaBusio 3,50 (1,24) mm, npu HeWTpaiabHOM Turme pocta — 2,74 (0,77) mm.
CrnenoBaTenbHO, Y MAMEHTOB C IEPBBIM CKEJIETHBIM KJIACCOM M T'OPU30HTAJIBHBIM

THUIIOM POCTA BBISBIIACTCS OOJIbIIIee 3HAUCHUE IIEIN 110 CaruTTaIH (PUCYHOK 51).
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Pucynok 51 — CpaBHenue 3HaueHus overjet (MM) y MallieHTOB NEPBOM TPYTIIIHI B
3aBUCUMOCTH OT Tuma pocta (H — ropu3zoHTanbHbIN TUI pOCTAa,

N — HelTpanbHBIN TUIT pOcTa, V — BEPTUKAJIBHBINA TUIT POCTA)

CooTHoIIEHNE MEXTy alMKaTIbHBIMH 0a3rcaMu BEpXHEU U HIDKHEH YeTtoCTH
B caruTTagbHOM TuiockocTd (ANB) y manueHToB ¢ AMCTOOKKIIIO3MEH W TEPBBIM
CKEJIETHBIM KJIACCOM MPHU TOPU30HTAIIBHOM THIIE pocTa cocTaBuio 2,36 (1,41)°, mpu
HelTpansHoM Ture pocta — 3,32 (1,08)°, 4To MMeeT CTAaTUCTUYECKH 3HAYMMBIC
paznuuus (p=0,027). CnenoBaTenbHO, Y MAIUEHTOB C HEUTPAIbHBIM TUIIOM POCTa
oTMmeuaeTrcs Oonpliiee 3HayeHue yria ANB, 4em y manueHToB ¢ rOpU30HTaIbHBIM

TUTIOM pOCTa (PUCYHOK 52).
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Pucynok 52 — CpaBuenue 3Hauenus ANB (°) y nmanueHToB nepBoii rpynmnsl B
3aBUCUMOCTH OT Tuma pocta (H — ropu3zoHTanbHbIN TUI pOCTAa,

N — HeUTpanbHBIN TUTT pOCTa, V — BEPTUKAJIBHBINA TUIT POCTA)

Jnuna Hwkuen yemoctu (Go-Me) npu HEWTpanabHOM THUIIE pOCTa COCTaBUIIA
70,7 (4,2) MM, Ip¥ TOPU3OHTAIILHOM THIIE pocTa — 74,2 (4,8) MM, IpU BEPTUKATHLHOM
turie pocta — 68,6 (8,2) Mm. Takum o0pazoM, MpU TOPU3OHTAIBLHOM THUIIE POCTA Y
NAIMEHTOB C JUCTOOKKIIIO3UEH U MEPBBIM CKEJIETHBIM KJIACCOM BBISBISETCS Oosee
JUTMHHAS HIDKHSS 4emtocTh (p=0,043).

3HaueHUEe MPOIEHTHOIO COOTHOUICHUS MEpeAHe M 3aJHeill BBICOTHI JIMIIA,
3Ha4YeHHUE MexdetocTHOro yria (PP-MP), cymmapHoe 3HaUYeHHE TOHUATIBHOTO yTiia
(£ArGoMe), a Takke mapameTpa Y-axis CTaTHCTHUECKH Pa3UyalnCh MEXKIY
NalMeHTaMu MEepPBOM TPYMIBI B 3aBUCUMOCTH OT THIA POCTA, YTO COOTBETCTBYET
KPUTEPUSIM pacTIpeIeICHHs] MAIlMeHTOB 1O TUIIaM POCTa.

3nauenue Mexpesrororo yriua (Ul-L1) ctaTucTuuecku paznnyanoch MEXIy
NalMEeHTaMHu MEePBOM T'PYIIBI ¢ TOPU3OHTAIBHBIM U HEUTpPAIbHBIM THUIIAMHU POCTA
(p=0,001). IIpu HeliTpasibHOM THUIle pocTa 3HadeHHe napamerpa Ul-L1lcocTaBuio
130 (8)°, mpu ropuzoHTansHOM THHE pocta — 138 (11)°. CnemoBarenbHO, MpH
TOPU30HTAIILHOM THUIIE POCTA BBISIBIIAETCS 00Jiee PETPY3MOHHBINA HAKIIOH PE3II0B.

OTHolIeHre BBICOTHI HIDKHEH 4acTH MepeTHEro OTela JIMIA K 00111ei BRICOTe

nNepecaHero OoTAciia Jmiaa TaKXKC CTATUCTUYCCKH PA3JINYaIOCh MCKIY IMAallMCHTaAMU
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NEPBOM TPYNNbl C BEPTUKAIBHBIM U HEUTPAIBHBIM THUIIAMH POCTA, a TAKXKE C
BEPTUKAJIBHBIM W FOPU3OHTAIBHBIM TUNaMu pocTa (p<0,001), 4TO COOTBETCTBYET
KpUTEPUSM paclpeleeHusl NalUeHTOB Ha TPYIIIbI B 3aBUCUMOCTH OT THUIA POCTA.
3nauenue nmapametpa ANS-Me/N-Me npu BepTUKAJIBHOM THIIE POCTAa COCTaBUIIO
58,7 (0,4)%, npu HeWTpanbHOM THIIE pocTa — 55,8 (2,6)%, IpU TOPU3OHTAIBHOM
ture pocta — 55,0 (1,9)%.

PesynbraTe! ieanomeTpun BO BTOPOil rpyIine B 3aBUCUMOCTH OT THIIA POCTa

npeacTaBiaeHbl B Tadmuie 30.

Tabmuma 30 — 3HayeHus 1edaJIOMETPUUECKUX [MAapaMeTpoB 2 TpPyNIbl B
3aBUCUMOCTH OT THIIa POCTa: BepTHKaIbHBIN TUM pocTa (BTP), HelTpanbHblil THI

pocta (HTP) u ropuzonTansusiit Tum pocra (I'TP)

IHapamerp

BTP

HTP

I'TP

P

Overbite (Mm)

1,84 (1,90)

2,92 (1,97)

3,75 (1,42)

Psu=0,18
Ps2=0,009
Prua=0,14

Overjet (Mm)

4,68 (2,14)

4,85 (1,99)

5,33 (1,51)

Peu=0,71
Psr=0,33
Pru=0,36

£SNA (°)

83,0 (3,4)

81,5 (2,3)

84,0 (2,6)

Psu=0,30
Psr=0,44
Pen=0,011

£SNB (°)

76,9 (3,3)

76,0 (1,8)

78,4 (2,5)

Psu=0,68
Psr=0,24
Pen=0,004

£ANB (°)

6,11 (2,20)

5,50 (1,91)

5,56 (1,65)

Psu=0,91
Psr=0,91
Pru=0,91

£Beta (°)

25,2 (1,2)

24,2 (4,0)

22,1 (4,5)

Psu=0,34
Psr=0,34
Pru=0,34

Wits (Mmm)

4,81 (2,37)

3,42 (3,37)

438 (2,19)

Psu=0,10
Psr=0,63
Pru=0,10

SN (mMm)

68,8 (1,8)

67,9 (3,5)

67,3 (2,9)

Psu=0,54
Psr=0,28
Pru=0,55

ANS-PNS (Mm)

52,2 (2,0)

50,8 (3,8)

50,6 (3,1)

Psu=0,26
Psr=0,26
Pru=0,85
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IHapamerp

BTP

HTP

I'TP

P

Go-Me (Mm)

70,1 (4,2)

70,0 (5,6)

72,7 (3,3)

Psu=0,95
Psr=0,15
Pru=0,15

S-Go/N-Me(%)

61,1 (4,5)

65,0 (3,3)

72,4 (5,3)

Pen<0,001
Pe2<0,001
Penu<0,001

£SN-PP(°)

2,45 (1,58)

2,99 (2,09)

2,48 (1,53)

Psu=0,64
Psr=0,96
Pra=0,64

£PP-MP (°)

31,9 (3,5)

25,3 (4,0)

18,8 (3.8)

Pen<0,001
Ps2<0,001
Penu<0,001

£ArGoMe (°)

137 (6)

128 (4)

118 (5)

Pen<0,001
Ps2<0,001
Pen<0,001

£U1-SN (°)

102 (10)

97,5 (9,9)

105 (11)

Psu=0,42
Psr=0,49
Pra=0,11

2U1-PP (°)

109 (11)

107 (10)

113 (11)

Peu=0,61
Psr=0,52
Pru=0,25

£L1-MP (°)

92,1 (4,4)

96,5 (6,1)

104 (6)

Pen=0,027
Ps2<0,001
Pen=0,001

2UI-L1 (°)

128 (13)

133 (13)

126 (13)

Psu=0,53
Psr=0,67
Pru=0,35

Ar-Go (Mm)

495 (7,1)

47,9(4,2)

50,5 (6,0)

Psu=0,72
Psr=0,72
Pru=0,38

Co-Go (Mm)

58,3 (4,6)

61,5 (4,9)

62,2 (5,4)

Psu=0,12
Psr=0,12
Pru=0,68

Co-A (Mm)

83,5 (2,1)

82,9 (4,9)

83,1 (3,8)

Psu=0,89
Psr=0,89
Pru=0,89

Co-Gn (Mm)

110 (3)

107 (5)

105 (5)

Psu=0,18
Pe2=0,011
Pru=0,19

Co-B1 (mm)

108 (3)

105 (5)

103 (5)

Psu=0,1
Pe2=0,010
Pru=0,2

Y-axis (MM)

125 (5)

119 (5)

117 (5)

Pen=0,012
Pe2=0,003
Pru=0,26
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IHapamerp BTP HTP I'TP P

Psu=0,35
Y-axis (o) 69’5 (4’3) 68’6 (2’9) 65’4 (2’5) P62:0,040

Penu=0,002

Psu=0,90
£ SnAr (°) 122 (5) 122 (5) 121 (6) Per=0,90

Pru=0,90

Psu=0,91
S-Ar (MM) 34’9 (4’1) 34’7 (3’3) 34’6 (4’0) PBF:O,91

Pru=0,91

Psu=0,56
£ SnBa (°) 128 (6) 131 (5) 130 (4) Per=0,56

Pru=0,56

ANS-Me/N-Me Pen<0,001
. 58,8 (1,7) 55,8(2,3) 55,2 (1.8) P62<0,001
(%) Pru=0,37

Y  nanMeHToB  CTOpPOM  TpyINIbl  NpPU  CPaBHUTEIBHOW  OLEHKE
nedanomerpueckoro napamerpa SNA ObUIN BBISBICHBI CTATUCTUYECKU 3HAYMMBIC
pa3Inurs MEXAY TOPU30HTAIBHBIM U HEUTPAJIIBHBIM TUIIAMU POCTA y MAIUEHTOB CO
BTOpbIM cKesleTHbIM KiaccoM (p=0,011). Ilpu ropu3oHTAJIbHOM THUIIE POCTa
oTMeuajoch Oojee MepeaHee MOJOKEHWE BEPXHEH YENIOCTH, CpeJHEee 3HaueHUe
SNA cocrasuio 84,0 (2,6)°, B CBOIO ouepeib, Y MAIIUEHTOB C HEUTPATbHBIM TUIIOM
pocTta 3Hauenne SNA cocrasuio 81,5 (2,3)°.

VY nmanueHToB BTOPOM IpyNIbl TAKKE OTMEYAIUCH CTATUCTUYECKU 3HAYUMBbIE
paznuyMs TMpU CpPaBHEHMHM TlapameTpa overbite MeXIy BepTHUKaJIbHBIM U
ropu30oHTAIBHBIM THHAMU pocTa (p=0,009). 3HaueHue ImIeNU MO BEPTUKATH Yy
MAlUeHTOB C BEPTUKAIBHBIM THUIIOM pocTa coctaBuio 1,84 (1,90) Mm, y manueHTOB
C TOPUBOHTAIBHBIM THIOM pocta — 3,75 (1,42) mm. IlomydyeHHBIE JaHHBIE
YKa3bIBAIOT HAa TEHJEHIMI0O K Oojiee TIIyOOKOMY pE3IOBOMY MEPEKPBITUIO Y
NAalUEHTOB C TOPU30HTAJBHBIM THUIIOM POCTAa M BTOPBIM CKEJIETHBIM KJIACCOM

(pucyHok 53).
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Pucynok 53. CpaBHeHue 3HaueHus overbite (MM) y MaliieHTOB BTOPOU TPyl B
3aBUCUMOCTH OT Tuma pocta (H — ropuzonTanbusiii THN, N — HEUTpalbHbBIN THII,

V — BepTHUKaAIBHBINA THIT)

[IpoLieHTHOE COOTHOILLIEHHUE TMEpPEIHEW M 3aJHEN BBICOTHI JIMIA, 3HAUCHUE
MEXYEJIFOCTHOI'O YIUVIa M 3HAYEHHE CYMMAapHOI0 TOHHAJIBHOIO yria CYIIECTBEHHO
paznuyaiuch y mnanueHToB BTopod Tpynmnbl (p<0,001), 4YTrOo COOTBETCTBYET
KPUTEPUSM paCTpeIesICHHs TAllMEHTOB MO THIaM POCTA.

[Ipy BTOPOM CKENETHOM KJAacc€ BBIABISUINCh CTATUCTHYECKH 3HAYUMBIE
pasnuyus B 3HaueHUU nedanomerpuueckoro napamerpa SNB Mexay nanueHtamu
C TOPU3OHTAIBHBIM M HEWUTpaslbHbIM THNamMu pocta (p=0,004). V mnauueHtoB c
TOPU30HTAIBHBIM THIIOM POCTa OTMEUaNIoch Oosiee MneperHee MOJ0KEHNE HUKHEH
YeNIOCTU OTHOCUTENBHO oOcHOBaHus uepena (78,4 (2,5)°) B cpaBHEHUU C

nalueHTaMu ¢ HeUTpalbHbIM THIIOM pocTa (76,0 (1,8)°) (pucyHnok 54).
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Pucynok 54. CpaBHenue 3HadeHus nmapametpa SNB (°) y marimeHToB BTOpOI
IPYMIbI B 3aBUCUMOCTH OT TUNa pocta (H — ropuzoHTabHbIN THI poOCTa,

N — HelTpanbHBIN TUIT pOcTa, V — BEPTUKAJIBHBINA TUIT POCTA)

HakiIOH HWXHHUX pPE3LOB K IUIOCKOCTH OCHOBAaHUS HHKHEM YEIIOCTH
pasiuuancs MeXIAy MalueHTaMHd BTOPOro Kiacca € pa3HbIMU THUIAMU pPOCTa
(pen=0,027, pse<0,001, pen=0,001). [Ipu BepTUKAILHOM THUIIE POCTA 3HAUCHHE
napametpa L1-MP coctaBuio 92,1 (4,4)°, npu ropu3oHTanbHOM TUIle pocTa — 104
(6)°, mpu HeHTpanmbHOM THIE pocta — 96,5 (6,1)°. CrnepoBaTenbHO, TpH
TOPU30HTAIIBHOM THII€ POCTa BBISBISIETCS OoJiee MPOTPY3UOHHBIN HAKJIOH Pe3IOB
HIKHEHN YEITIOCTH.

OddextuBnas pmuHa HwkHed uemtoctu (Co-Gn) y mamueHTOB BTOpPOM
IPYIIIBl CTATUCTUYECKU Pa3Indyaiach MEXAY BEPTUKAIbHBIM U TOPU3OHTAIBHBIM
tunamu pocta (p=0,011). [Ipu BepTuKaIbLHOM THIIE pocTa 3HaUeHHE napamerpa Co-
Gn coctraBuno 110 (3) MM, mpu ropuzoHTaAIBHOM THIE pocTa — 105 (5) Mm.
CrnenoBaTenbHO, IIPU BTOPOM CKEJIIETHOM KJIAaCCE M BEPTUKAIBHOM THUIIE pOCTa
BBISIBJIsIETCSt Oosblliee 3HaueHue 3(PGEeKTUBHON UTMHBI HIKHEW YeNIOCTH, YeM TIPH
HEUTPAJIILHOM THIIE POCTA.

OTHolIeHre BBICOTHI HIDKHEH 4acTH MepeTHero OTelNa JIMIA K 00111ei BRICOTE
nepennero otaena jauma (ANS-Me/N-Me) cTaTUCTMYECKHM pa3iuyalioch B

3aBUCHMOCTH OT THIIa pOCTa y MAlMEHTOB BTOPOIo CKeIETHOTO Kiacca (pen<0,001,
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p62<0,001, pen=0,37). 3nauenue napamerpa ANS-Me/N-Me npu BepTHKaTbHOM
turie pocta coctasmwio 58,8 (1,7)%, npu HeiTpanbHOM TUIEe pocTa — 55,8 (2,3)%,
IIPU TOPU3OHTANILHOM THUIE pocTta — 55,2 (1,8)%.

OO01mast JJIMHa HIKHEH YeTIOCTH TAaKKe CTAaTUCTHYECKH Pa3indalach MEXy
BEPTUKAIBHBIM W TOPU30HTAJIBHBIM THUIIAMHU POCTA BTOPOW TPYNIbI MAIMEHTOB
(p=0,010). IIpu BepTUKaTBLHOM THUIIE pocTa 3HaYeHHUE apamerpa Co-B1 cocraBuio
108 (3) MM, nipu ropu3oHTaIbHOM THIIE pocTa — 103 (5) MmMm. CrienoBarenbHO, IPH
BEPTUKAJIBLHOM THUIIE POCTA BBISBIAETCA OOJbIIas 00Ias JUIMHA HUKHEN YEeTIOCTH,

4eM TMIPU TOPU3OHTAIBHOM THUTIE POCTa (PUCYHOK 55).
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Pucynok 55. CpaBHenue 3HaueHus mapametpa Co-B1 (MM) y marueHTOB BTOpOI
IpYMNIbl B 3aBUCUMOCTH OT TUna pocta (H — ropuszoHTanbHBIN THI pOCTa,

N — HelTpanbHBIN TUIT pOCcTa, V — BEPTUKAJIBHBINA TUIT POCTA)

B 3aBucuMOCTH OT MOJOKEHMSI BEPXHEW U HIKHEHW YEIIOCTH MO 3HAYEHUIO
nedanomerpuueckux mapametpoB SNA u SNB uccieayembie rpynmbl marieHTOB
OBLIM pa3/iesieHbl Ha 5 TPYIIIL:

e  Hopmononoxenue BepxHei yemntoctd — SNA B npeaenax 78,1-85,9° [171],
aHTenoJoXKeHne BepxHen vemoctd — SNA OGomee 85,9°, perpononoxkenue

BepxHel yentoctu — SNA menee 78,12°.
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e  Hopmononoxenue HmxHed udemoctu — SNB B npenenax 76,4-83,6° [171],
aHTeNoJoXKeHne HIbkHeW udemoctu — SNB Oonee 83,6°, perpomnonoxeHue

HIKHEeH dyenroctd — SNB Menee 76,4°.

PaCHpC,Z[eJICHI/IC MAaOUCHTOB Ha T'PYHIIbI B 3daBUCHUMOCTHU OT PACITIOJIOKCHUA

BEpXHEH W HIKHEH YeTI0CTH TIpeAcTaBiIeHo B Tabmuie 31.

Ta6muma 31. Bzaumopacmnonoxxenue Bepxueit uentocty (BY) u HukHeH yenocTu

(HY) B pa3HbIX Tpymnmax.
IHono:xxenue KomunuectBo | Konuuecr | KonuuectBo P
BY u HY (%) B0 (%) (%)
1 rpynna | 2rpynna | 3 rpynna
n=>50 n=>50 n=10
Hopmononoxenune BY + 42 19 6 Pru<0,001
Hopmornonoxerse HU (84%) (38%) (60%) 113):{.?::())’,1259
Perpononoxenue BY + 3 2 1 Pr.i=1,00
perpononoxenne HY (6%) (4%) (10%) 11’)1]1_.]1]1]:())’,2(())
Antenonoxenue BY + 2 - 2 P1.1i=0,49
a"rernonoxxenne HY (4%) (20%) 113)1]1_[1]::())’%);
Anrenonoxenune BY + 3 6 1 PI:HZO,’SO
Hopmononoxerne HU (6%) (12%) (10%) 113):1_.]::’,%(())
Hopmononoxenune BY + - 23 - Pru<0,001
perpononoxenne HY (46%) Plj,l,l,l,l:é’(o)(]) 4

VY nmamnueHToB ¢ AUCTAIBHBIM MPUKYCOM U TEPBBIM CKEJETHBIM KJIACCOM B
OOJNBIIMHCTBE CIIy4yaeB ObUIO BBISBICHO COYETAHWE HOPMAJIBHOIO IOJOXKEHUS
BEPXHEW YENIOCTH M HOPMAJIBHOIO TOJIOKEHUS HIbkHer uwemoctu (84%).
Couetanue pPETPONONOKEHHS HUKHEH YEJIOCTH C PETPOIMOJIOKEHUEM BEpXHEH
YeNoCcTH OBLIO BBISIBIIEHO B 6% cCilydaeB, COYETaHUE AHTEINOJOKEHHUS BEpXHEH
YEJFOCTH C HOPMOIOJIOKEHUEM HWKHEW YeNIOCTH OBbLIO BBISBJICHO Takke B 6%

CJIy4dacB. CoueTanue aHTCMHOIOKCHUSI BCpXHCﬁ YCJIOCTH C AaHTCIIOJOXKCHHUCM
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HIDKHEH YEIIOCTH OBLIO AUArHoCTUPOBAHO B HAMMCHBIICM YHCJIC CJIYYacCB (4%)

(pucyHoOK 56).

MonoXKeHne BEPXHEN U HUMKHEN YeNtoCTM Y NaLUUMEeHTOB
nepBoOM rpynmnbl

0%

4%

6%

= HopmononoxeHne BY +
HopmononoxKeHmne HY

= PetpononoxeHune BY +
peTpononoxexHune HY

» AHTenonoxkerHune BY +
aHTenonoxxeHue HY

AHTenonoxexune BY +
HopmononoxKeHmne HY

= HopmononoxeHne BY +
peTpononoxexHune HY

Pucynok 56. [TonoxeHne BepXHeW U HUKHEN YETIOCTH y AllUEHTOB

MIEPBOM TPYIIIIBI

VY manueHToB ¢ AUCTAIBHBIM IMPUKYCOM M BTOPBIM CKEJIETHBIM KJIACCOM B
OOJNBIIMHCTBE CIIy4yaeB ObUIO BBISBICHO COYETAHHWE HOPMAJIBHOIO IOJOKEHUS
BEPXHEHW YENIOCTH U PETPOINOJIOKEeHUs HuKHed uemoctu (46%). Coueranue
HOPMOIIOJIOKEHUS] BEPXHEH YENIOCTH U HOPMOTIOJIOKEHUS HUKHEHN YeOCTH ObLIO0
BBISIBIICHO B 38% cilyyaeB, COYETAaHHE AHTEIOJOKEHHUS BEPXHEW YENIOCTH H
HOPMOIIOJIOKEHUST HUKHEHN YeltocTH ObL10 00HapykeHo y 12% maimeHToB BTOpOit
rpynnel. HanMeHbiee yncno ciydaeB MPUILIOCh HA COUYETAHUE PETPOMOIOKEHUS

HUKHEH YeIoCTH ¢ PEeTPONoiioKeHHeM BepxHel yentocTu (4%) (pucyHok 57).
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MonoXKeHne BEPXHEN U HUMKHEN YeNtoCTM Y NaLUMEeHTOB
BTOPOM rpynnbl

= HopmononoxeHue BY +
HopmononoxKeHmne HY

= PeTpononoxeHune BY +
peTpononoxexHune HY

= AHTenonoxeHune BY +
aHTenonoxeHue HY

AHTenonoxeHune BY +
HopmononoxKeHmne HY

= HopmononoxeHue BY +
peTpononoxexHune HY

Pucynok 57. IlosoxkeHne BEpXHEN U HUKHEW YEIIOCTH Y MAIMEHTOB BTOPOU

TPYIIIIBI

VY nanueHToB TPEThEeW TPYyNmbl ¢ HEUTpPaIbHOM OKKIIO3MEH (rpymma
KOHTPOJIs1) B OONBUIMHCTBE CIydaeB ObUIO BBISBIEHO COYETAHHE HOPMAIBHOTO
MOJIOKEHUSI BEPXHEW YEIIOCTM U HOPMAJbHOIO TOJIOKEHHS HHWKHEW YEeIIOCTH
(60%). CoueTanue pEeTPONMOJIOKEHUSI BEPXHEH YEIIOCTH U PETPONOJIOKECHHUS
HWKHEH 4denmtoctu Obuto BbIsiBIEHO B 10% ciyyaeB, codyeTaHHe aHTETNOJIOKECHUS
BEPXHEH YENIOCTH W aHTENOJI0KEHU HUKHEN YeTtocTu Obuio oOHapyxeHo y 20%
NaluueHToB. B CBOIO ouepenlb, COUETAHUE AHTEIMONOKEHHS BEPXHEH YEIIOCTH C
HOPMOIIOJIOKEHUEM HIKHEH YeI0CTU B pe3yJibTaTe e(aioMeTpUIecKoro anamusa
ObLI0 AMarHocTUpOoBaHO Y 10% ManueHToB ¢ HEUTPATbHON OKKIIIO3MEH U TEPBBIM

CKEJICTHBIM KJ1acCOM (PUCYHOK 58).
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0% lNonoxeHune BerHeI‘/JI N HUXKHEWN YeNtoCcTu Yy NauneHToB

\ TpeTbeu rpynnbi

= HopmononoxeHue BY +
HopmonosoxKeHne HY

= PetpononoxeHue BY +
peTtpononoxexHune HY

= AHTenonoxeHune BY +
aHTenonoxeHne HY

AHTenonoxeHune BY +
HopmononoxKeHne HY

= HopmononoxeHue BY +
peTtpononoxexHune HY

Pucynok 58. [TonoxxeHne BepXHel U HUKHEN YETIOCTH y MAlIUEHTOB TPEThEN

TPYIIIIBI

Takum o00pa3oM, y MalHMEHTOB C JHUCTOOKKIIO3UEH BTOPHIM CKEJICTHBIM
KJIaCCOM  BBISABJISIOTCS 0oJiee TsDKEble KpaHWATbHBIE U 3yOOaNbBEOJSIPHEIC
HapYIICHHUS COTJIAaCHO pe3yiIbTaTaM medaroMeTpru: TEHACHIHS K 0oJiee TIyOoKoMy
PE3IOBOMY TMEPEKPBITUIO, YBEIIMUCHUE 3HAUCHUS SN TI0 CaruTTaJIN, TCHICHITUS K
Oosee 3aJHEMY TTOJIOKESHUIO HIDKHEH YeroCTH, 00Jiee TMHHOE OCHOBAaHUE BEPXHEH
YeIOCTH, YKOopoueHUe dPQPEKTUBHON IITMHBI HUKHEW YENIOCTH, 0oJiee BBICOKOE
3HAauYCHHE yTJla OCHOBAHUS Yeperna, 0oJiee JIIMHHOE 33a/IHee OCHOBAaHUE Yepera, YeM
y MaIMEHTOB C IUCTOOKKITFO3UEH U TIEPBBIM CKEJIETHBIM KitaccoM. [Tpu mpoBeneHnm
TpEXMEpPHOH  1leasioMeTpud  HEOOXOAMMO  TMPOBOJAUTH  KOMIUIEKCHBIH
e aToMeTpUISCKUN aHallM3 C pacyeToM TakuX mapamerpoB, kak Co-A (oOmras
nuHa BepxHeid denmtoctu), Co-Gn (3ddekTuBHAs IJIMHA HWKHEH YelntocTH). Y
NAaIlIeHTOB C BEPTHKAIBHBIM THIIOM pPOCTa BBISBIAIOTCS OoJiee  TSKEINbIe

HapyHaicHus, 4€M IIpU TOPU30HTAJIBHOM U HCﬁTpaHBHOM THUIIaxX pocCTa.
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3.5 Pe3yabTaThl OEHKH 00bEMA BEPXHHUX AbIXaTeJbHbIX MyTeH

B pe3ynbrare CpaBHUTEIBHOIO aHAIN3a CYIIECTBYIOIIUX METOAUK OLEHKHU
00bEMa BEPXHHUX JbIXaTEIbHBIX MyTeH Y OPTOMAOHTUYECKUX MAIMEHTOB OBLIO
BBISIBIICHO OTCYTCTBHE €IMHOTO IMPOTOKOJA aHajdu3a COCTOSHMS BEPXHUX
NbIXaTEeNbHBIX MyT€l. DBONBIIMHCTBO METOAMK B KA4eCTBE OPUEHTHUPOB
uccaeyeMo 00J1acTH UCIIONB3YIOT TPAHMITEI IIEHHBIX MO3BOHKOB [86, 106, 138,
182]. OgHako poTauuu IIEWHBIX MO3BOHKOB, HAPYUIEHUS ONOPHO-IBUTATEIbHOM
CUCTEMBI B BUJE JIOPA030B U KH(PO30B, HE3aKOHUCHHOE (POPMUPOBAHUE TPAHUIL
HICHHBIX TIO3BOHKOB Yy JI€TeH YKa3bIBalOT HAa HEOOBEKTUBHOCTH MPOBOAMMOIO
aHaau3a.

Kpome Toro, Hekoropwie aBTopbl [107] B KauecTBE OJHOW W3 T'paHUII
UCCIIeyeMOil 00J1acTh HUCHONB3YIOT (PpaHKPYpPTCKYyI0 TOPU30HTANIb, KOTOpas
Tsokeno Buzyanusupyetcs no JgaHHbiM KJIKT B cunmy HanoXeHMsT KOCTHBIX
CTPYKTYp, UTO BIIMAET HA JIOCTOBEPHOCTh NMPOBOAUMBIX M3MEpeHHl. Takxke psan
aHAJIM30B UCIHOJB3YIOT B KAyeCTBE HIDKHEH TpaHHIbl 00bEMa BEPXHHUX
JbIXaTeNbHBIX MYTE€M TaKyl aHATOMUYECKYHO CTPYKTYpYy, KaKk HaATOpPTaHHUK,
MOJIOKEHUE KOTOPOTO MOYKET M3MEHUTHCS M3-3a TJIOTATEJIbHOIO JBH)KEHUS BO
BpeMsl IPOBEICHUS PEHTI€HOJIOTHYECKOro uccienoanus [139, 182].

VYuutsiBasi pe3yiabTaThl CPaBHUTEIBHOTO aHaiIM3a, HaMu ObUT pa3paboTaH
Croco0 KOMMBIOTEPHOM NMArHOCTHKKA O00BbEMa BEPXHUX JIBIXATENbHBIX IMyTEH Y
OPTOAOHTUYECKUX IMAIIMEHTOB C MCIOJIb30BAHUEM B KAUECTBE BEPXHEU M HUKHEU
IPAaHUIl HUCCIEAyeMOMl 00JIacTh KOCTHBIX OpPUEHTUPOB — IUIOCKOCTH BEpXHEMH
yemoctd (ANS-PNS) u mnockoctn HuxHed uwentoctd (Go-Me), KoTopswie
MIPOBOJIMJINCH J0 MEPECEUCHHUS € 3aJHEN CTEHKOM INIOTKU. Ha carurranbHOM cpese,
B KauecTBe IMepefHed W 3aJHed TpaHMIIbl HUCCIEeNyeMOM 00JIacTH BBICTYMAIH
OOKOBbIE CTEHKH TTOTKU. M3Mepenne o0bEMa BBITIONHSIIOCH B MporpamMme Dolphin
(Bepcus 11.5, Dolphin Imaging and Management) Ha ocnoBanuu aaHHbIXx KJIKT

17x15 B ecTeCTBEHHOI OKKJIIO3UH, 0€3 TPUKYCHON TIACTHHBI.
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Bo Bpemss mnpoBeleHHS PEHTTEHOJIOIMYECKOTO WCCIIEIOBAaHUS BCEM
nanueHTaM ObLIM JaHbl YETKHME PEKOMEHAAIMH KacaTeJbHO pPEeXHMa JbIXaHHS U
IJIOTaHUS: «IPOTJIOTUTE CIIOHY [0 Hayajga MCCIEAO0BaHUS, OCTaBalTECh
COBEpIIEHHO HEMOABWXHBIMH, CHeNaiTe TriayOoOKui BAOX M He JblmuTe». Bce
caumMku KJIKT Oblu mosydeHsl ¢ UCMOJNb30BAaHUEM COBPEMEHHBIX TOMOrpados
(Vatech Pax-i 3D).

Bcee KJIKT 6wutn 3arpyxens! B nmporpammy  Dolphin (Bepcust 11.5, Dolphin
Imaging and Management) B d¢dopmare DICOM. B Hawane TpexmepHoe
n300pakeHrne OBLUIO CTAHJAPTHU30BAHO C IMOMOIIBI0 OPUEHTAIMU B CIEIYIOUIUX

IIJIOCKOCTAX:

e B KOpOHaJbHOM IJIOCKOCTH - KOPPEKIIMS MOJIOKEHUSI TOJIOBBI IOCPEICTBOM
OpUEHTAIlMUA OTHOCUTENHHO (GpaHK(ypPTCKON TOPU3OHTANIH, TIPH KOTOPO
TOPU30HTAJIb PACIIONIarajgach NEPIEHINKYIISPHO JIUMHNAN, IPOXOASILEH Yepes

dbypKanuio epBoro MoJisipa BEpXHel YeIt0CTH;

e B akcHaJIbHOM INIOCKOCTH — OPUEHTALMSA TOJIOBBI 11O JIUHUH, COCIUHSIONIEH
HWDKHUN Kpail TpaBoil U JICBOH TJIa3HUIL NapauieibHO PpaHKPypTCKOit

TOpPU30HTAIH;

L B CpCHHHHO-CaFHTTaHBHOﬁ IIIOCKOCTH — CTAHAAPTU3AIUA I/I306pa}KCHI/ISI 10
CpClIHCﬁ JJUHUH JIULAa, COC}II/IHSII-OHICﬁ PE3T0OBOC OTBCPCTUC U CPCANHHYIO

TOYKY 3aJIHCTO Kpas OOJIBIIOIO 3aTHIJIOYHOIO OTBCPCTUSA,

e B BepTuKanbHON TUIOCKOCTH — OPUEHTAIINS TOJIOBBI IO ICTUHHOW BEPTHKAIIH,
NpOXOAsIIEH yepe3 Hanbosee NepeiHI0 TOYKY HOCO-T00HOTO 11Ba U
Haun0oJiee BBICTYNAIOUIYI0 TOUKY 10100POI0YHOI0 BBICTYIIA.

[Tocne cranmapTu3anuu HM300pa)KCHUS BBINOJHAJIOCH M3MEPEHHE O00BEMA
JBIXaTENBHBIX MMy Tel B IporpaMMHoM obecnieuennu Dolphin (Bepcus 11.5, Dolphin
Imaging and Management) no pa3paGOoTaHHOMY HaMH CIOCOOY KOMIIBIOTEPHOM
JTMarHOCTHKH 00BEMa BEPXHUX JBIXAaTENBHBIX MYTEH Y OPTOMOHTHYECKHX
naruenToB. s uaMepenust o0bEMa AbIXaTeNbHBIX MyTed B mporpamme Dolphin

ObLIM 0003HAYEHBI I'paHHIIbI HHTCpecyeMOﬁ obnacTu IMyTCM paCCTABJICHUA TOYCK B
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CaruTTaJbHOM, KOPOHAJIBHON M aKCHAJbHOW IUIOCKOCTSAX. B Hamem ciywae mo
pa3pabOTaHHOMY HaMu CIOCOo0y KOMIIBIOTEPHOW JTUArHOCTUKH  BEPXHUX
JBIXaTENbHBIX MYTEH Yy OPTOJOHTHYECKHMX TMAI[MEHTOB B KayeCTBE BEpXHEH W
HUKHEH TpaHUIl HCClIeyeMOl 00JIaCTH MCIOJIb30BAIUCh KOCTHBIE OPUEHTUPHI —
iockocTh BepxHei yenmoct (ANS-PNS) u miiockocTs HuxkHel uyentoctu (Go-Me),
KOTOpbhI€ TMPOBOAMWIKNCH JIO TIEPEecCeUYeHHs] C 3aJHel CTeHKoW T1ioTku. Ha
CaruTTaJbHOM Cpe€3€, B KauyeCTBE MNEpPEIHEW M 3aJHEH TPaHMIbl HCCIECAYyEMOU
00JacTH BBICTYNajlu OOKOBBIE CTEHKM TIJIOTKH. [IporpamMma aBTOMAaTHYECKH
COENIMHAJIA BCE TOYKM B JIMHUHM. TakuM o0Opa3oM MPOUCXOIUIIO BbIJEICHHE
MHTEpECyIoled 00JacTH BEPXHMX [JbIXaTeNbHBIX MyTed Ha TPEXMEPHOM

n300pakeHnuu (PUCYHOK 59).

Sagittal (Draft)

Pucynok 59. Usmepenne 06bEMa BEpXHUX AbIXaTEIbHBIX IMyTEH pazpaboTaHHbIM
HaMU CITIOCOOOM KOMMBIOTEPHOM TMarHOCTUKU 00bEMA BEPXHUX JIbIXaTEIbHbIX
nyTel y OpTOJOHTHYECKUX MaleHTOB. OOBEM JbIXaTEIbHBIX MyTEeH OrpaHUYeH
MJIOCKOCTBIO BEPXHEN M HUKHEW YEIIOCTH CBEPXY U CHU3Y, a TAK)KE MEPEIHEN U

3a/IHEeH CTEHKaMU TJIOTKH (3€JICHbIC JJMHUM) U BBIJIEJICH PO30BbIM I1BeTOM. JKEnTas

TOYKA Ha PUCYHKC — UCXOAHAA TOYKA INIOTHOCTHU AbIXATCIIbHBIX HYTCﬁ
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[Tocne orpannuenus wuHTepecytomei obmactu Ha KJIKT B mporpamme
YCTaHABIMBAINCh  HMCXOJHBIE TOYKH, KOTOpble O0O03HAYAalOT IUIOTHOCTh
npixarenbHblX nmyTed. Ha pucynke 60 yctaHoBieHa XEnTas TOYKAa — UCXOAHAs
TOYKA MJIOTHOCTH ABIXaTEIbHBIX MYTEW. 3HAYEHHE TUIOTHOCTHU JbIXaTEJIbHBIX My TEN
— MAIMAa30H TJIOTHOCTH HCCIeyeMol 00JacTH, KOTOPBIA OYJET YUUTHIBATHCS MPHU
U3MEpEeHUU 00BhEMA JIbIXaTeNbHBIX TyTEH, B HAIlIEM UCCIIE0BAHUN COCTABHIIO «25%.

[Tocne BbleneHUs MHTEpeCyrolled o0yiacTH MO pa3pabOTaHHOMY HaMHU
Croco0y M pacCTaHOBKHU UCXOAHBIX TOYEK, IPOrpaMMa aBTOMAaTUUYECKH ONpeiensiia

00BEM JpIXaTeNbHBIX MyTel (prcyHOK 60).

Sagittal (Draft)

Airway Volume = 11971 mm?

33 Cick on this button to find siway

BT
T

Pucynok 60. U3smepenne o6bEMa abIxatenbHbIX myTel B mporpamme Dolphin
(Bepcus 11.5, Dolphin Imaging and Management) mo npejioxkeHHOMY CIIOCO0y
KOMITBIOTEPHOM AUArHOCTUKH 00bEMA BEPXHUX JBIXATEIbHBIX IyTEH Yy
OPTOIOHTUYECKUX MAI[UEHTOB C UCTIOJIb30BAHMEM B KaUu€CTBE BEPXHEH U HIDKHEN
I'PaHUIl UCCIEAYEMOM 00JaCTH KOCTHBIX OpUEeHTUPOB. O0IaCTh, OrpaHUYECHHAS

IIJIOCKOCTBIO BerHeﬁ U HUKHEH YCJIIFOCTH, BBIJCIICHA PO30BbIM IBCTOM
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B pesynbraTe u3mepenus o0bEmMa BEpXHUX AbIXaTENIbHBIX IMyTEH C TOMOIIBIO
nporpammHoro ob6ecnedyenust Dolphin (Bepcus 11.5, Dolphin Imaging and
Management) o mpeI0)KEHHOMY HaMHu CIOCO0Y KOMIBIOTEPHON IUArHOCTHUKH
00bEMa BEPXHHUX JbIXaTEIbHBIX MyTeH Yy OPTOAOHTUYECKUX MAIMEHTOB OBLIO
O00HApYy’>KEeHO, YTO Yy TEPBOW TPYNIbI MAalMEHTOB O0BEM HCCIEAyeMOM 00JIacTH
coctaBui 14600 (12400-17100) mm?, y BTOpoii — 9900 (7800-11400) MM, y TpeTbeit
rpymrsl — 15900 (13900-16300) mm? (Tabnuma 32).

Tabmuua 32. Pe3ynbraTtbl u3MepeHus BEPXHUX JbIXaTEIbHBIX MyTeH MO Pa3HBIM

MCTOOAaM B HCCIICAYCMBIX I'PYyIIIax

ITapamerp 1 rpynna 2 rpynmna 3 rpynna P
O0BEM 14 600 9900 15 900 Pru<0,001
IeIxatenbHbIX myTed | (12 400 — 17 100) | (7 800-11 400) | (13 900-16 300) | Prm=0,48
10 CIoco0y Prm<0,001
KOMITBIOTEPHOU
JIMarHOCTUKU

00BbEMa BEpXHUX
JIBIXaTEIIBHBIX Ty TEeH
Yy OPTOJOHTUYECKUX
nanueHToB (Mm?)

O0BEM BepXHUX 14 500 9 600 13 800 Pru<0,001
neixatenpHbIX yTed | (12 600-17 300) | (8 300-11 300) | (13 600-14 300) | Prm=0,42
o metony Vidya u Pi.i<0,001

coasT. (2020) [86]

CrnenoBaTenbHO, Y TAIMEHTOB C JHUCTOOKKITIO3UEH M BTOPBIM CKEJICTHBIM
KJIACCOM BBISIBIISIETCS 3HAUUTEIILHOE COKpAIICHUE B 00bEME BEPXHUX JbIXaTCIbHBIX
nyTeil B CPaBHEHUHW C TAIMEHTAMHU C JUCTOOKKIIFO3MEH U TIEPBBIM CKEJICTHBIM
kimaccom (p<0,001), a Ttaxxke rpymnmnod koHtpois (p<0,001). Cratuctuuecku
3HAYUMBIX PA3IUYUN MEXAY TMOJYYCHHBIMU 3HAYCHHUSMU OOBEMA JbIXaTEJIBbHBIX
nyTel Mo crmoco0y KOMIBIOTEPHOW JNHATHOCTHKUA O0BEMA BEPXHUX JbIXaTEIbHBIX
nyTel y OPTOJOHTHUECKUX MAIIUEHTOB MIPU CPAaBHEHUHU TIEPBOM U TPEThEH TPYIIIIBI

He O0bu10 BhIsiBIICHO (p=0,48) (prcyHoK 61).
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Pucynok 61. Bennunna o0béMa JpIXaTeNbHBIX MyTeH (MM?), U3MEpEHHAS 110
pa3paboTaHHOMY HaMH CIIOCO0Y KOMIMbIOTEPHOM TUArHOCTUKU 00BEMA BEPXHUX

JbIXaTENbHBIX TYTEH Y OPTOAOHTHYECKUX MAIMEHTOB TPEX TPy

[Tony4yeHHbIE MNaHHBIE COTJIACYIOTCS C HM3MEpPEHHEM O00bEMa BEPXHHUX
JBIXaTeNbHBIX TyTel mo meroxy Vidya u coaBt. (2020), cormacHO KOTOPOMY B
KauecTBE BEPXHEH T'paHUIbl MPOCTPAHCTBA POTOTJIOTKH HCIOJb30Banach HEOHAs
wiockocTb (ANS-PNS), a HmkHell rpaHullbl — mHapajielibHas €l MIOCKOCTb,
KOTOpasi MPOXOJUT yepe3 Haubosee MnepeaHe-HUKHIOI TOYKY BTOPOIO IIEHHOTO
M03BOHKA, N0 HIKHEH rpanuiie [86]. Bce uamepenus: ObulM Takke MPOBEICHHI B

nporpamme Dolphin Imaging and Management (pucyHok 62).



169

Sagittal (Draft)

Pucynok 62. U3smepenne o6bEMa abIxaTenbHbIX myTel B mporpamme Dolphin
(Bepcus 11.5, Dolphin Imaging and Management) no merony Vidya u coasr.
(2020) [86] ¢ ucronbp3zoBaHMEM B KaU€CTBE BEPXHEH I'PAaHHUILIBI UCCIIETYEMOM
00J1aCTH MJIOCKOCTH BEPXHEH UeTI0CTH, a HUKHEHN IpaHulbl — napajieabHas
BEpXHEH rpaHuIIe IIJIOCKOCTh, KOTOPast MPOXOIUT Yepe3 Haubosee nepeHe-

HWKHIOIO TOYKY BTOPOT'O HICHHOTO ITIO3BOHKaA, I10 HIDKHEH rpaHune

B mepBoit rpynme mnpu mnepecu€re oO0ObEMa ABIXATENbHBIX MyTeW OBLIO
nosyueHo cpeanee 3Hauenune 14500 (12600-17300) mm3, Bo BTOpoii rpynme — 9600
(8300-11300) mm?, B Tpetbeit rpymme — 13800 (13600-14300) mm3. TlonydeHHBIC
JTAaHHBIE TOATBEPKIAIOT TOT (PAaKT, YTO y TMAIMEHTOB CO BTOPBIM CKEJIETHBIM
KJIACCOM BBISBIISICTCS YMEHBIIEHHE B 00BEME BEPXHUX JbIXAaTENbHBIX IMyTEH B
CpPaBHEHUHU C TAIlMEHTAaMH C TMEPBBIM CKEJETHBIM KJIACCOM, a TaKXe TIPYIIOM
koHTpoyst (p<0,001). CraTHCTHYECKH 3HAYUMBIX PA3IMUUM MEXTY 3HAUCHUSMHU
o0béMa JpIXaTeNbHBIX NyTed 1o wmerony Vidya u coast. (2020) [86] y
OPTOJOHTUYECKUX MAIMEHTOB MPU CPABHCHUH MEPBON M TPEThEH IpyNIbl HE ObLIO

BbIsiBIICHO (p=0,42) (pucyHOK 63).



Pucynok 63. Bennunna o0bE€Ma IbpIXaTeNIbHBIX MyTel (MM?), M3MEpEHHAs 110
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cnoco0y Vidya u coast. (2020) [86], y maniueHToOB TPEX Ipymni

Taxxe HN3MCPCHUC 00BEMa BCPXHHUX ObIXATCIBbHBIX HyTCﬁ 10 aBTOpCKOﬁ )41

YKC U3BECTHOU MCTOAUKC OBLJIO BBIITOJIHEHO B Pa3HbIX IOATPYIIIAX HCpBOﬁ )41

BTOpOM Tpynnbl. Pe3ynbTaThl JaHHBIX U3MEPEHU MpeacTaBiIeHbl B Tabnuie 33.

Tabnuua 33. Pe3ynbraTel U3MEpEeHUs] BEPXHUX JbIXaTEIbHBIX MyTEH 10 Pa3HbIM

MCTOOAaM B PA3HBIX IMOATPYIIIIAX UCCIICAYCMbBIX I'PYIIIT

coasrt. (2020)
(mm?) [86]

IHapamerp 1 rpynna 1 rpynna P 2 rpynna 2 rpynna P
1 moarpynna | 2 moarpymnma 1 moarpynmna | 2 moarpynmna

O6béM
S 14700 13100 038 9930 9790 0.87

Y . (12500-17200) | (11900-14700) | (7880-10800) | (7920-12000)
aBTOPCKOH
MeToIuKe (MM?)
O06bEM BepXHUX
JIbIXaTeIbHBIX
nyTtei no 15 400 13 800 0.24 9154 9 865 0,92
merony Vidya u (3310) (2730) ’ (8286-11174) | (8324-11887)
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Cpeanee 3HaueHne O0OBbEMa BEpPXHHUX JbIXaTENbHBIX ITyTEH o
pa3paboTaHHOMY HaMH Croco0y y manueHToB | rpynmnsl 1 mOArpynnbsl COCTaBUIIO
14 700 (12 500-17 200) mm?, y marmenToB 2 noarpymnmsl — 13 100 (11 900-14 700)
MM?, 4TO yKa3bIBaeT HA OTCYTCTBHE CTATUCTUYCCKU 3HAYMMBIX paznuuuii (p=0,38)
MEXKIy MNEPBbIM U BTOPHIM MOJKJIACCAMU MMAIMEHTOB C JUCTAIBHBIM IMPUKYCOM

3y00anbBeOIsipHON (hOpPMBI (PUCYHOK 64).
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Pucynok 64. Pe3ynbTaTel u3MepeHus: 00bEMa JpIXaTeNbHBIX MyTel (MM?) 11O

aBTOPCKOM METOJMKE Yy MAIMEHTOB | ¥ 2 MOATrpyII NEPBOM IPYMHIIbI

B cBoto ouepensp, cpennee 3HaueHnE 00BEMA BEPXHHUX ABIXATEIbHBIX MyTEH
no meronuke Vidya u coast. (2020) [86] y manumenToB 1 rpynmsl 1 moarpynisl
coctaBmiio 15 400 (3 310) mm?, y manmentoB 2 noarpynmsl — 13 800 (2 730) mm?,
YTO MOJTBEPKIAET OTCYTCTBHUE CTATUCTUYECKH 3HAUYMMBIX PA3IUYUN MEXIY
NEPBBIM U BTOPBIM MOJAKJIACCAMH JTUCTATBHOTO MPUKYCa 3y00anbBeoIIpHON POpMBI

(p=0,24) (pucyHok 65).
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Pucynok 65. Pe3ynbTaTel u3mMepeHus: 00bEMa JpIXaTeNbHBIX MyTel (MM?) 11O
meroauke Vidya u coaBt. (2020) [86] y marueHTOB

1 u 2 moarpynn nepBoM IpyIibl

Cpeanee 3HaueHne O0OBbEMa BEpPXHHUX JbIXaTENbHBIX ITyTEH o
pa3paboTaHHOMY HaMH CIIOCO0y Y MAIMEHTOB 2 IPYMIbl 1 MOArpYIIbl COCTABUIIO 9
930 (7 880-10 800) mm?, y martmenToB 2 noarpynmsl — 9 790 (7 920-12 000) mm?,
YTO YKa3bIBAET HA OTCYTCTBUE CTATUCTHUYECKHU 3HAUMMBIX PA3IUNYUI MEXKy NEPBHIM
U BTOPBIM IMOJKJIACCaMU JTUCTAIBHOrO MpUKyca rHatuyeckod dopmbl (p=0,87)

(pucyHoK 66).
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Pucynok 66. Pe3ynbTaTel u3mMepeHus: 00bEMa JpIXaTeNbHBIX MyTel (MM?) 11O

aBTOPCKOM METOJMKE Yy MALMEHTOB | ¥ 2 MOArpyII BTOPOM IPYIIIIbI
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Cpennee 3HaueHHE 00BEMA BEPXHHMX JBIXATENIBHBIX MYyTEH IO METOIUKE
Vidya u coast. (2020) [86] y manmenToB 2 rpynnsl 1 moarpymmsl coctaBuio 9 154
(8 286-11 174) mm?, y manmenToB 2 noarpynmsl — 9 865 (8 324-11 887) mm?, uTo
MOJITBEP)KIACT OTCYTCTBHE CTATUCTHYSCKH 3HAYMMBIX Pa3IIUIUN MEXKIY IEPBBIM U
BTOPHIM TOJKIIACCAMH JTUCTAIILHOTO TMpHKyca THatudeckoi ¢opmer (p=0,92),

(pucyHok 67).
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Pucynok 67. Pe3ynbTaTel u3MepeHus: 00bEMa JpIXaTeNbHBIX MyTEH MO METOUKE

Vidya u coanr. (2020) [86] y naruenToB 1 1 2 moarpymnn BTOpOM TpymIibl

CpaBHUTENBHAsE OllGHKAa 00OBEMa JbIXaTENbHBIX TyTeH Takke OblLla
BHITIOJIHEHA B 3aBHUCHUMOCTH OT THIA pocTa oOclenyeMblx maiueHToB. [lpu
IIPOBEJICHUH 11e(paTOMETPUUECKOT 0 aHAJIM3a BEPTUKAJIbHBIN TUIT pOCTa HAOII0AaIICs
IIPU COOTBETCTBUU TPEX WM YETHIPEX 11e(PaoMeTpUUECKUX TapaMeTPOB: 3HAUCHUE
MEXYeIOCTHOrO yria Oonee 31° [78]; mpolleHTHOE COOTHOIIEHUE TepeaHed U
3aaHel BeicoThl SGo/NMe menee 62% [127]; cymMmMapHBIi rOHUAIBHBIN yron 0osee
137° [127]; yron SN-Gn (Y-axis) 6omnee 70° [188].

[Ipu mnpoBeneHuu 1ePaTIOMETPUIECKOr0 aHAIM3a TOPU3OHTAIBHBIN THII
pocTa HaOIIOJAICS MPU COOTBETCTBUU TPEX WIIM YETHIPEX IehaToMETPUICCKUX
MapaMeTpPOB: 3HAUYCHUE MEXYEIIOCTHOrO yria MeHee 19° [78]; mpouenTHOE

COOTHOIIIEHUE TepeaHedt u 3amHei BeIcOTBI SGo/NMe Oonee 65% [127];
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CyMMapHbIi ToHuaNbHBIN yron Mmenee 123° [127]; yron SN-Gn (Y-axis) meHee 64°
[188].

[Tpu mpoBeaeHNH 1EPaTOMETPUUECKOTO aHAIM3a HEUTpaAIbHBIM THUIT pOCTa
HAOMIOANICA TIPM  COOTBETCTBUM TPEX MIM UYETHIPEX 1ePaoMeTPUUYECKUX
MapaMeTPOB: 3HAYEHUE MEKUEITIOCTHOTO yTiia B npenenax 19-31° [78]; npouieHTHOE
COOTHOIIIEHUE TepeHer u 3aaHeit BeicoThl SGo/NMe B npenenax 62-65% [127];
CyMMAapHbI rOHUANbHBIN yroia B mpeaenax 123-137° [127]; yron SN-Gn (Y-axis) B
npenenax 64-70° [188].

[Tpu m3Mepenun o0bEMA IBIXATENBHBIX MyTEH MO COCO0Y KOMITBIOTEPHOM
JMArHOCTUKH 00BbEMAa BEPXHMX [IBIXATENbHBIX TYTeH Yy OPTOIOHTUYECKUX
NAlMEHTOB ObUIM BBISIBICEHBI CTATUCTUYECKU 3HAUYMMBIC pa3IUYUs MEXKIY
BEPTUKAJIBHBIM U HEUTpaibHbIM TUNIAaMU pocTa (p=0,002), a Takke BEpTHUKAIbHBIM

U TOpU3OHTAIbHBIM TunaMu pocta (p=0,001). [Ipu BepTHKaNbLHOM THIIE POCTA

Ha0JI10/1a7I0Ch MEHbIIIee 3HaUeHNEe 00bhEMA JIbIXaTeNbHBIX TTyTeH (Tabmwuia 34).

Ta6nuna 34. PesynbTaThl u3MepeHust 00bEMa IBIXaTEIBHBIX MMyTEH C MTOMOIIIBIO

Pa3HbIX MCTOJOB B PA3HBIX I'PYIIIIAX B 3aBUCUMOCTHU OT TUIIA POCTA

IHapamerp Beprukaabusiii | HeliTtpaabubiii | 'opu3oHTAIBHBIN P
THII POCTa THII POCTa THII POCTa
O6béM
ﬂ‘;;‘:; e 7700 11800 12900 I;ZZ:g’ ggf
aETOpCKORH (7500-9300) (10100-15500) (10900-14800) Pru=0,68
MeToiuKe (MM?)
O06bEM BepXHUX
JIBIXaTEITbHBIX _
myTeii 1o 8000 12600 12900 1;2;‘;3’ gg;
merony Vidya n (7900-8800) (10200-15700) (11010-14600) PrH=(3 27
coasr. (2020) ’
(um?) [86]
[Ipu BepTuUKalIbHOM THUIE pocTa OOBEM JABIXATEIBHBIX MyTEeH IO

pa3pabOTaHHOMY HaMH CIOCOOYy KOMITBIOTEPHOM JuarHocTuku coctaBui 7700

(7500-9300) mwm*, mnpu HeuTpampbHom — 11800 (10100-15500) wmm3?, npwm
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ropuzoHTasibHOM — 12900 (10900-14800) mMm?*. CrieoBaTenbHO, PU BEPTHUKATHEHOM

THUIIC POCTa OTMCYACTCA COKPAUOICHUC B 00BEME BCPXHUX bIXAaTCIbHBIX HyTCﬁ

(pucyHok 68).
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Pucynok 68. CpaBHeHHne 00bEMa IBIXaTENbHBIX IMyTEH MO pa3pab0TaHHOMY HaAMU
Croco0y KOMITBIOTEPHOM TUarHOCTUKU 00BEMA JIbIXaTeIbHBIX yTeH (MM?) B
3aBUCUMOCTH OT THIIa pOCTa Y MalUEeHTOB TPEX rpynn. H — ropuzoHTanbHbINA TUIT

pocta, N — HEUTpaJIbHbIN TUII POCTA, V — BEPTUKAJIBHBIN TUII pOCTa

[Tomy4yeHHbIE TaHHBIE COTJIACYIOTCS CO 3HAYCHUSIMU 00BbEMA JbIXaTEIbHBIX
nyTel, paccyuTaHHbIX 1o Mmeroauwke Vidya m coaBt. (2020) [86]. Ilo manHoO#
METOJIMKE TPU BEPTHKAIBHOM THUIIE POCTa CPEIHEE 3HAUYeHHE O0BEMA BEPXHUX
nbIxatenbHbIX myTei coctaBuiao 8000 (7900-8800) mm?, mpu HewTpambHOM — 12600
(10200-15700) mm?, ipu TopuzoHTaBHOM — 12900 (11010-14600) MMm?* (pucyHOK
69). Ilpu ouenke o6bEMa abIXaTedbHBIX MyTel Mo MeTony Vidya u coasTt. (2020)
[86] cTaTHCcTHYECKN 3HAUMMbIC PA3TU4Msl ObUIA BBISIBJICHBI MEXKIY BEPTUKAIBbHBIM
U HeWTpasbHbIM Tunamu pocta (p=0,001), a Takke BEPTUKAIBHBIM H
ropu3oHTaIbHBIM TUIIaMK pocTa (p=0,001). CraTucTHyYeCcKn 3HAUMMBIX Pa3IudHil

MCIKAY T'OPU3OHTAJIBHBIM U HeﬁTpaHBHBIM TUIIAMHU PpOCTa TAKKC HC OBILJI0 BBISIBIICHO

(p=0,87).
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Pucynok 69. CpaBHeHne 00bEMa bIXaTeNbHbBIX MyTel 0 MeToAy Vidya u cOaBT.
(2020) (MmM?) [86] y marmenToB Tpex rpynn. H — ropuzonTanbsHbii TUI pocta, N —

HEUTPAJIBHBIN TUII pOCTA, V — BEPTUKAJIBHBIN TUII POCTA

[Tpu u3mepennn o0BEMA ABIXATENBHBIX MyTEeH B MEPBOM TpyNIe TakkKe HE
ObLIO BBISIBIEHO CTAaTHCTHYECKH 3HAYMMBIX Pa3jiMuyuii B 3aBUCHUMOCTH OT THIIA

pocta. Pe3ynbTaThl TaHHBIX U3MEPEHUI NpeicTaBleHbl B Ta0aume 35.

Ta6nuna 35. Pe3ynbpTaThl u3MepeHust 00bEMa IBIXaTEIBHBIX MMyTEH C MOMOIIBLIO

Pa3HbIX MCTOJ0B B HCpBOﬁ I'pYIIIIC B 3aBUCUMOCTH OT THUIIA pOCTa

IHapamerp Beprukaabnsiii | HeliTrpanbHbiii | ['opu3oHTAIBHBIN P
THUII POCTA THUII POCTA THII POCTA

O6béM

f{‘;;‘:;?;"“"x 17 500 14 600 14 500 I;i‘r{:g’llg
aBTOPCKOi (15700-21700) | (11 600-17200) | (12 800-16 400) Pru=0.79
MeToiuKe (MM?)

O06bEM BepXHUX

peverrare WO L BTSN IR v
Vidya 1 coasr. (15700-21 800) | (12300-17400) | (12 800-16 900) Pru=0.97

(2020) (n) [86]
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[To pazpaboraHHOMY HaMu CHOCO0Y Yy MAIMEHTOB IEPBOM TPYIIbBI MPHU
BEPTUKAJIBLHOM THUIIE pOcTa 00BEM JbIXaTeNbHbIX myTel coctaBui 17500 (15700-
21700) mm?, npu HeWTpasbHOM THHE pocta — 14600 (11600-17200) mm3, mpu
ropuszoHTabHOM THIE pocTa — 14500 (12800-16400) Mmm? (pucynok 70).
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Pucynok 70. CpaBHeHHe 00bEMa IBIXaTENbHBIX IMyTEH MO pa3pab0TaHHOMY HaAMU
Croco0y KOMITBIOTEPHOM TMarHOCTUKU 00BEMA JIbIXaTeIbHBIX yTeH (MM?) B
3aBUCUMOCTH OT THIIA pOCTa y MalMEeHTOB MepBOi rpynnbl. H — ropu3oHTanbHbIN

TUI pocTa, N — HEUTPAJIbHBIA TUII POCTA, V — BEPTUKAIBHBIN THUII POCTA

[TonyueHHble AaHHBIE TOATBEPKAAIOTCS PE3yJIbTaTaMU M3MEpeHUs 00bEMa
JBIXaTEeNbHBIX MyTel mo metoay Vidya u coasrt. (2020) [86]. ¥V manueHTOB nepBoii
Ipynmnbl IPU BEPTUKAIBHOM THIE pOcTa OOBEM JbIXaTEIbHBIX MYTEH COCTABUII
17300 (15700-21 800) mm?, ipu He#TpanbHOM THTIE pocTa — 14900 (12300-17400)
MM?, TpU TOpU3OHTaIbHOM THHEe pocta — 14100 (12800-16900) wmm>.
CrnenoBatenbHO, y MAIlMEHTOB C JUCTAIbHBIM MPUKYCOM M TEPBBIM CKEJICTHBIM

KJIACCOM HE HAOJIOJAIOTCS pa3inyusi B 00bEME JIbIXaTeIbHBIX MyTeH MpU pa3HbIX

TUTaX pocTa (pUcyHoK 71).
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Pucynok 71. CpaBHeHne 00bEMa AbIXaTeNbHBIX MyTeH 10 (MM?) B 3aBUCHUMOCTH OT
TUIIA POCTa y MAIMEHTOB MepBOM rpynnsl MeToAy Vidya u coast. (2020) [86].
H — ropuzonTansHeii Tin pocta, N — HEUTPAJIBHBIN TUII POCTA,

V — BepTUKAIBHBIN THII pOCTA

B cBoto ouepenb, npu usmMepeHun 00bEMa JbIXaTeIbHBIX MYTEH Y MaIllueHTOB
BTOPOM TPYMIbI IO MPEAJIOKEHHOMY HaMH crioco0y u 1o MetoAy Vidya u coasT.
(2020) [86] ObLTM BBIABICHBI CTATUCTUYECKA 3HAYMMBIC Pa3TUYHs B 3aBUCUMOCTH

OT THMa pocTa namnueHTa (Tabuuia 36).

Tabnuna 36. Pe3ynbTaThl u3MepeHust 00bEMa IbIXaTEIbHBIX IMMyTEH C MOMOIIBIO

Pa3HbIX MCTOJOB Y ITAIITUCHTOB BTOpOﬁ I'pyHIibl B 3aBUCUMOCTHU OT THUIIA POCTA

IHapamerp Beprukaabnbiii | HeliTpanbHblii | I'opu3oHTANBHBIH P
THII POCTA THII POCTA THII POCTa

O6béM
JIbIXaTeIbHBIX
yTeH 1o
croco0y
KOMITBIOTEPHOU
JTMarHOCTUKU
00BEMa BEpXHUX
JIbIXaTeIbHBIX
nyTen y
OpPTOJIOHTHYECKUX
nanueHToB (Mm?)

Pen=0,001
Pe2<0,001
Pru=0,27

7700 10 000 10 700
(7000-7900) | (8900-11000) | (9 500-12 600)
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[Tponomxenue Tadauisl 36

IHapamerp Beprukaabnbiii | HeliTpanbHblii | I'opu3oHTANBHBIN P
THII POCTA THII POCTA THII pOCTa
O06bEM BepXHUX
myreii no werony | - 8000 10200 10900 | o oo
Vidya 1 coabr. (7 500-8 200) (9 100-11 400) (8 800-12 400) Pru=0,68

(2020) (mm?) [86]

[To pa3paboraHHOMY HaMM CHOCcOOy y MalMEeHTOB BTOPOH TPYIIbI MPHU
BEPTUKAJIBLHOM THUIIE pOCTa 00BbEM JIbIXaTebHBIX myTel coctaBui 7700 (7000-7900)
MM?, mpu He#TpampHoM THme pocta — 10000 (8900-11000)mm3, mpu
ropu3zoHTasibHOM THHE pocta — 10700 (9500-12600) mm. CrnepoBatenbHO, y
NAIMEHTOB C AUCTAIBHBIM MPUKYCOM THATUYECKON (POPMBI M BEPTUKATBHBIM TUIIOM

pocTa HaOJII0JaeTCsl COKpAIllEHHE B 00bEME ABIXaTENbHBIX IMyTeH (PUCYHOK 72).
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Pucynok 72. CpaBHeHne 00bEMa IbIXaTeNbHBIX MMyTeH (MM?) TI0 pa3paboTaHHOMY
HaMU CIOCO0Y KOMIBIOTEPHOM TUarHOCTUKU 00BEMA JbIXaTEIbHBIX yTEH B
3aBUCUMOCTH OT THUIIA POCTa y MAILIMEHTOB BTOPOU I'PYIIIIHL.

H — ropuzonTansHeii Tin pocta, N — HEUTPAJIBHBIN TUII POCTA,

V — BEpTUKAIBHBIN THII pOCTA
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[TonyyeHHble AaHHBIE TOATBEPKAAIOTCS PE3yJibTaTaMU M3MEpeHUs 00bEMa
JBIXaTEeNbHBIX MyTel 1o MeTony Vidya u coasrt. (2020) [86]. ¥V manueHTOB BTOpOI
IPYNIbI P BEPTUKATBHOM THIIE POCTa O0BEM ABIXATENbHBIX IMyTEH MO JaHHOMY
meroay coctaBmi 8000 (7500-8200) mm?, mpu HeuTpanbHOM THIIE pocTta — 10200
(9100-11400) mm?, mpu ropuzontasbHoM Tune pocta — 10900 (8800-12400) mm>.
[Tomy4yeHHble JaHHBIE MOATBEPXKIAIOT TOT (AKT, YTO y MAIMEHTOB C JUCTAIbHBIM
IPUKYCOM THAaTHUYECKOW (OpPMBI M BEPTHUKAIBHBIM THUIIOM pOCTa HaOJIOAAeTCs

COKpaleHue B 00bEMe JIbIXaTeNIbHBIX My Tel (PUCYHOK 73).
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Pucynok 73. CpaBHeHue 00bEMa bIXaTENIBHBIX MTyTeH 1O (MM?) B 3aBUCUMOCTH OT
TUIIA POCTA y MAIMEHTOB BTOPOM rpyrisl MeTony Vidya u coast. (2020) [86].
H — ropuzonTansHeii Tin pocta, N — HEUTPAJIBHBIN TUII POCTA,

V — BepTUKAIBHBIN THII pOCTa

Takum o6pa3zom, HaMu BIepBbIe ObUT IPOBEIEH aHAN3 00BEMA IBIXaTEIbHBIX
nyTe Mo MPEeAIOKEHHOMY CIOCO0Y KOMIBIOTEPHON JAMArHOCTHKU Y TAIMEHTOB
Tpex rpynn. B pesynbrare MOMy4eHHBIX M3MEPEHUN OBLIO BBISBIEHO, YTO Yy

INanuceHTOB C HHCTOOKKHIOBHCﬁ U BTOPBIM CKCJICTHBIM KJIACCOM BBIABJIACTCA
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yMEHBIIIEHHE B 00bEME BEPXHUX JIbIXaTEIbHBIX MyTEH B CPAaBHEHUU C MAIlHEHTAMHU
C JUCTOOKKIIFO3UEN M MEPBBIM CKEJIETHBIM KJIACCOM, a TAK)KE T'PYIIION KOHTPOJIS.
Mexay mnepBod W BTOpPOM MOATPYIIaMH TEPBOW M BTOPOM TPYMNIbI HE OBLIO
BBISIBJICHO CTATUCTUYECKH 3HAYUMBIX paznuuuii. Kpome Toro, Ha 3naueHue oobema
JbIXaTENbHBIX MYTEH TaKKE BIUSAET TUIl POCTA MAI[UEHTA: IIPU BTOPOM CKEJIETHOM
KJIacCe M BEPTUKAJIBLHOM THUIIE pOCTa OTMeYaeTcsl 0oJjiee BIPAXKEHHOE COKpaIleHHe
B 00bEME BEpXHUX JIbIXaTEIbHBIX MyTEH.

Cpeanee BpeMs u3MepeHHs OO0BEMAa BEPXHHMX JbIXaTENbHBIX MyTeHl 0
pa3paboTaHHOMY HaMu croco0y coctaBuiio 2 MuHyThl 10 cexkynz. [IpeumyiiectBo
JTAHHOTO CII0c00a 3aKII0YaeTCsl B TOM, YTO MJIOCKOCTH BEPXHEH U HIKHEW YEIIIOCTH
NPUMEHSIOTCS TPHU MPOBEACHUM Ie(aloMeTpHUUeCcKOoro aHajau3a IS HW3MEpEeHHS
pa3smepa BEpXHEW M HWIKHEW YENIOCTEH, a TaKKe OINpENeJCHUs HUX HaKIIOHA
OTHOCHUTENBHO JApPYr Jpyra M OTHOCUTEIbHO OCHOBaHMS uepemna. Hanuuwne
IIPOBEJICHHBIX pe(EpPEeHTHBIX IIOCKOCTEM CYIECTBEHHO COKpAIAEeT BPEMEHHBIE
3aTpaThl ¥ YIPOUIAET METOAMKY pacyeTa 00bEMa AbIxaTeNbHbIX myTel. Kpome Toro,
KOCTHBIE CTPYKTYpbl — IIJIOCKOCTh BEPXHEM W HWKHEW YENIOCTH — XOPOLIO
Busyannsupytorcss no nanHeiM KJIKT, 4ro moBeImIaeT TOYHOCTH IPOBOJUMOTO
UCCIIEJOBAHUS.

B cBoro ouepenp, cpenHee BpeMsi MPOBEACHUS U3MEpeHUs: 00bEMa BEPXHUX
JbIXaTeNbHBIX MyTel 1Mo MeToay Vidya u coart. (2020) [86] cocTaBuio 4 MUHYTHI
BBUJIy HEOOXOJUMOCTH MOCTPOCHMS JTOMOJIHUTEIBHOM IJIOCKOCTH, MPOXOASIICH
yepe3 HauOosiee TEpeHe-HUKHIOI TOYKY BTOPOro MIEHHOr0 IO3BOHKA,
napajjieIbHO IUIOCKOCTH BepxHel wemtoctu. Kpome Toro, cmoco® u3MepeHus
00BbEMa BEpXHHUX JIBIXaTEeNbHBIX Ty TeH, mpeaioxkenHblid Vidya u coasrt. (2020) [86],
UMeeT psia orpaHuueHuil. Tak, coriacHo naHHBIM wucciaenoBanus 2019 roma
Oyanedel u coaBTopoB (2019), y manieHToB ¢ 3ybouentocTHoi aHomanuei I kiacca
4acTO AUArHOCTHPYETCS BBIPAXKEHHBIN JIOPA03 B IIEHHOM OTAENE MO3BOHOYHUKA,
YTO COMNPOBOXKAAETCS pPOTAlMEd M CMEIIEHUEM WIEHHBIX MO3BOHKOB [159]. B
pe3yJbTaTe 4ero MPUMEHEHUE HUKHEW T'paHUIbl BTOPOro HIEHHOrO IO3BOHKA

MPUBOAUT K HCKAKCHUIO 3HAYCHUA NCTUHHOT'O 00BEMa ABbIXaTCIIbHBIX HYTCﬁ. KpOMC
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TOT0, IAaHHBIN CTIIOCO0 SBJIICTCS HEMH(POPMATUBHBIM Y PaCTYIIUX MAIlMEHTOB BBULY
TOT'0, YTO TPAHUIILI IEHHBIX TO3BOHKOB HAXOAATCS Ha CTaJIMH Pa3BUTHS.

YuuThiBasg JaHHbIE HECOBEPIICHCTBA, HAMU ObUT pa3paboTaH Ccrocod
KOMITBIOTCPHOH  JTMarHOCTUKU 00BbEMa BEPXHHMX JIBIXaTCJBHBIX TYTeH Y
OPTOJOHTHYCCKUX TarueHToB. COKpalleHue BPEMEHHBIX 3aTpaT MPU MPOBECIACHUH
aHaM3a coCTaBUiIO | MUHYTa 9 CEKyH.I.

Taxum oOpa3om, pa3pabOTaHHBIN HAMU CIIOCOO KOMITBFOTEPHOM IMarHOCTHKH
JEMOHCTPUPYET BBICOKYIO TOYHOCTH IPOBOJUMBIX HW3MEPEHHMH 3a  CUéT
WCIIOJIb30BaHUS B KQUECTBE TPAHUI] UCCIACAYEMON 00JIaCTH KOCTHBIX OPHCHTHPOB —
IUIOCKOCTH BEPXHEH W HWKHEH YCITFOCTH; a TaK)Ke COKpAIICHUE BPEMEHHBIX 3aTpaT
U YIPOIIEHUE METOIUKH TIPH MPOBEACHUM JUATHOCTUTHYCCKOTO 00CIICIOBaHUS 32
CUéT HaJWYMs TPOBEICHHBIX PEPEPEHTHBIX IUIOCKOCTEH TIPH TPOBEICHUU
nedanomMeTpudeckoro anaausa. [IpeaioxkeHHbI HaMU CIIOCO0 THarHOCTUYECKOTO
oOcienoBaHusl 00bEMA BEPXHUX JBIXATEIBHBIX IyTEH Y OPTOJOHTHYCCKUX
MAIMEHTOB SBJISICTCS albTEPHATHBOM 3apyOC)KHBIX METOAWK aHaju3a, 4YTO
MO3BOJISICT Pa3BHBATh OTCYCCTBCHHBIC METOJMKH JUATHOCTUKH B OPTOJOHTHHU B

CTOPOHY UMITOPTO3aMEIIICHHUS.
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3AKIIOYEHHUE

Ha xnuanyeckoit 06a3ze DakynpTeTa CTOMATOJOTMU U MEIUIIMHCKUX
texHonoruii CaskT-IleTepOyprckoro rocyJapCTBEHHOT'O YHUBEPCHTETa OBLIO
oocienoBano 100 mamMeHTOB ¢ OUCTAIBHOM OKKIO3Wedd W 10 manmeHToB C
HEWUTpaIbHON OKKIIO3MEH B Bo3pacTe 18-44 ser. bonbmMHCTBO 00CeI0BaHHBIX
NAIMEHTOB COCTABWIM JIMIIA >KeHCKoro mona (95 uenosek, 86,36%). Cpennuii
BO3pAaCT BCeX 00CIEIOBAaHHBIX MAITUEHTOB cocTaBmi 29,86 (22,12-37,6) net. Y Bcex
MalMeHTOB B aHAMHE3€ OTCYTCTBOBAJIO paHEe MPOBEJACHHOE OPTOJIOHTUYECKOE
nedyeHue. by momydeHsl JaHHbIE aHKETUPOBAHUS, KIIMHUYECKOTO 00CIeI0BaHMS,
OMOMETPHUYECKOT0 aHajinu3a MOJCJICH YeNOCTed M PEHTICeHOJIOMYECKOr0 METOo/1a
uccnenoanus (KJIKT).

B cTpykType pacnpocTpaHEHHOCTH JHUCTAIBHOTO TMpPHKyca Cpeau
oOcnmenoBanHbiX jaull aHomanus Il kmacca 1 moakmnacca (75 yenosek, 75%)
BCTpeyanach varie, yeM anomanus Il kimacca 2 moakiacca (25 genosek, 25%). [pu
TOM JHUCTOOKKIIIO3USI YacTO COMPOBOXK/AJacCh HAPYIICHHSIMU B BEPTUKAIbHOM
IUIOCKOCTH — COYETAaHUEM C OTKPBITHIM NpukycoMm (15 genosek, 15%) u rimybokum
npukycoM (12 uenoBek, 12%); a Takke C HApYUIEHUSIMHU B TPaHCBEP3IHHOU
IUIOCKOCTH — coueTanueM ¢ ofHocTopoHHei (11 yenosek, 11%) u asycroponneii (4
yenoBeka, 4%) mepekpecTHou okkmo3ueil. B 82% (82 uenmoBek) ciyuaeB y
00CJIe/TOBaHHBIX MAIMEHTOB C JHUCTOOKKIIIO3WEH OBLIO JUArHOCTHPOBAHO TECHOE
TIOJIOYKEHUE TIEPEIHEH TPYIIIBI 3yOO0B.

[Tpu oGpareHny 3a OPTOIOHTUYECKON MOMOIIBIO TAIUEHTHI C AUCTATHHBIM
NPUKYCOM TIPEABSABISIIA ACTETUYECKUE (HEYJAOBJICTBOPCHHOCTh TOJIOXKEHHUEM
3y00B, acumMMeTpus Juia) u ¢GyHKIuoHanbHbIe (Hapymenue ¢ynkiuun BHUC,
MPUBBIYHOE CMEIICHWE HIDKHEW YeTIOCTH, HapyIIeHWE IMPOU3HOIIEHUS 3BYKOB
peun, OpyKkcu3M U Jip.) *KajaoObl. [Ipu 7TOM MarueHTsl ¢ AUCTOOKKITIO3UEH U BTOPHIM
CKEJICTHBIM KJlacCOM C OoJbIleld 4YacTOTOM TPEABSABISIN  JKAIOObI Ha

dbynkumoHanbHble  HapymeHus (7  yenoBek, 14%), dYeM MalMEHTHl C
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JMCTOOKKJIFO3MEH W TIEPBBIM CKENETHBIM KiaccoM (2 udenoBeka, 4%). Couertanue
ACTETHUECKUX U (PYHKIIMOHAJIBHBIX kanod ObLI0 BhIsiBICHO Y 6 (12%) marueHToB
nepBoii rpynmsl ¥ 33 (66%) manueHToB BTOPOM IPYIIIbL. Y BCeX MAlMEHTOB IPYIIIbI
KOHTPOJIS ’KaJI00bl OTCYTCTBOBAJIH.

Cpeau OnpoIIeHHBIX MAIMEHTOB C JUCTAJbHBIM MPUKYCOM OOJbIIas 4acTh
NAIMEHTOB TEPBOM TPYIIbl HAXOJIWUJIAaCh Ha €CTECTBEHHOM BCKapMJMBaHUU (25
gyenoBek, 50%). IlanmweHTsl ¢ HEUTpanbHOM OKKIIO3UEH B aHaMHE3e TakKkKe
NPEUMYIIECTBEHHO HAXOAWINCh HAa €CTECTBEHHOM BCKapMiuBaHUM (9 YeloBeK,
90%). B cBoto ouepenb, MAMEHTHI C TUCTATBHBIM IPUKYCOM U BTOPBIM CKEJIECTHBIM
KJIACCOM MPEUMYIIECTBEHHO OTMEYAIN UCKYCCTBEHHOE BCKapMIIMBAaHUE B aHAMHE3€
(60%). CrenoBaTenbHO, HMCKYCCTBEHHOE BCKapMJIMBAaHUE ABJISICTCS
npeapacrnosnararomuM (HakTopoM (QOPMUPOBAHUS CKEJETANbHBIX HApyIICHUH B
CaruTTAJIbHOMN IIJIOCKOCTH.

CornacHo pe3ynbratam aHkeTupoBaHus y 14 (28%) manueHToB mnepBoi
rpynnsl U 29 (58%) manuMeHToB BTOPOM TpyMIbl ObUIM BBHISBJICHBI B aHAMHE3€
Bpe/JHbIC MPHUBBIUKK (COCAaHWE MAaIbLIEB, COCAHUE TYOBl, MPOKIAJbIBAHUE S3bIKA
MeX Ay 3yOHBIMU psilaMU, MPOKJIAJIbIBAHKE MPEIMETOB MEKY 3YOHBIMH PSIIAMH U
np.). Ilpu ompoce manueHThl ¢ HEUTPaTbHOM OKKIIIO3UEH HE OTMEYalu Halndue
BpEAHBIX NMPUBBIYEK B AercTBe. ClenoBaTelbHO, BPEAHBbIC NMPUBBIYKM Ha JTare
Pa3BUTHS  YENIOCTHO-MIIEBOM  00JAcTHM  CIOCOOCTBYIOT — Pa3BUTHUIO  Kak
3y00anbBEOSIPHBIX, TAK U CKEJIETAIbHBIX HAPYUICHUHN B CArUTTAIbHOMN MIIOCKOCTH.

PoToBoii THN AbIXaHUS B aHAMHE3€ Y OMPOILIECHHBIX JIMIl ObUT BBISIBICH y 4
(8%) marmuenToB niepBoi rpymmbl U 17 (34%) nmanmeHToB BTOpOM Trpymimbl. Takum
o0pa3oM, y MalMeHTOB C AUCTAIBHBIM MMPUKYCOM U BTOPBIM CKEJIETHBIM KJIACCOM B
aHMHe3€ ¢ OOJBIIeH YacTOTON BBISIBIISIETCS POTOBOM THI JIBIXaHHS, YTO KOCBEHHO
yKa3bIBa€T HA HAJUYKME OOCTPYKIIMHU BEPXHUX JIBIXATEIbHBIX MyTEH.

VY 13 (26%) maumentoB mepBoi rpynmbl U 28 (56%) manueHTOB BTOPOU
rpynnbsl  ObUla  BBISBJIGHA ~ HACIEACTBEHHAs  MPEAPACIOIONKEHHOCTh K
dbopMUpOBaHUIO 3yOOYEITIOCTHOM aHOMaNIMHU. Y TAIMEHTOB TPEThEH TIPyMIIbI

OTCYTCTBOBAJIA MATOJOTUS TIPUKYyCa Y POAUTENCH, OpaTheB, CECTEP W/WIU JPYTUX
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POJICTBEHHMKOB, YTO TOJTBEPKIACT I€HETHUYECKYIO0 KOHIIETIHIO (pOopMUpOBaHUS
aHOMAJIUU OKKJTIO3UH.

CornacHo pe3yibTaTaM oOIpoOca MEPUOAMYECKYI0 3alIOKEHHOCTh HOCa
ucneiThiBanu 4 (8%) manuenta nepBoil rpynnsl U 14 (28%) marueHToB BTOPOIA
rpynnbl.  [laniMeHTbl  TpeThel Trpynmbl HE HUCHBITHIBAIIM  MEPUOAMYECKYIO
3aJI0)KeHHOCTh Hoca. B cBoro ouepenp, 3aboneBanust JIOP-opranoB B aHamHese
obl oOHapyxeHsl y 5 (10%) maruenToB niepBoi rpynnbl u 18 (36%) nanueHToB
BTOPOM T'PYyIIbl. Y MAlMEHTOB TPEThEH I'PYIIbI HE ObUIM BBISBICHBI B aHAMHE3€
3a0oneBaHusl BEpPXHUX JbIXaTeNbHBIX myTed. CrenoBaTenbHO, Ha  (GOHE
NEPUOIUYECKON OOCTPYKIIMM BEPXHUX JIBIXaTEIbHBIX MyTEH TaK)KE IMOBBIIIACTCS
BEPOSITHOCTh pa3BuTUsa aHoManuu Il kmacca 3y0oabBeONsipHOM M THATHYECKOM
dbopm.

Omneparnys ageHOTOH3WIIOTOMHS Oblla mpoBeneHa y 6 (12%) mamueHToB
nepBoil rpynnsl U 3 (6%) BTOpoOUl rpynmbl. Y MalMEHTOB TPEThedl TPYyMIbl B
aHaMHe3€ OTCYTCTBOBAJI JaHHBIN BUJ OTIEPALIMOHHOr O BMemIaTeabcTBa. OTCYTCTBUE
CBOEBPEMEHHOI'0 MPOBEJCHUS ONEepalui aJeHOTOH3WIJIOTOMUN Ha (OHE HAIUYUs
POTOBOI'O THUIIA JBIXaHUS, BBISIBIEHHOTO y 4 (8%) manueHToB nepBoii rpynmnsl u 17
(34%) BTOpoOW TpyNIbl, CIOCOOCTBYET Pa3BUTHIO 3yOOAIBBEOJSIDHBIX H
CKEJICTAIbHBIX HAPYIICHUH B CAarUTTaIbHOMN TUIOCKOCTH.

[Tpu3Haku xpamna v armHod B HOUYHOE BpeMs otMeuanu 6 (12%) onporieHHbIX
nanueHToB nepod rpynnsl U 19 (38%) manmeHToB BTOpoM Tpynnbl. B Tperbeit
rpynmne MaiyueHThl yKa3ald Ha OTCYTCTBHE HapylieHud cHa. CreoBaTenbHO, y
NAIMEHTOB C TUCTOOKKITIO3UEH U BTOPBHIM CKEJIETHBIM KJIACCOM C OOJIBIIIEH YacTOTOM
BBISIBJISIIOTCS TIPU3HAKKM HAPYUICHUS CHA, YEM Y MAIlMEHTOB C JAUCTOOKKIIIO3UEH U
NEPBBIM CKEJIETHBIM KJIACCOM.

CornacHo pe3ysbTaTaM ONpoca yCTAJIOCTh B TEUEHHE JHS HCIBITHIBAIN 28
(56%) nanuenToB nepBoi rpymibl, 39 (78%) manueHTOB BTOPOW TPYMIIbI, a TAKXKE
2 (20%) manuenTa TpeTheil rpymmbl. Hamudue ycTaiocTd MOXKeT HaOIoaThCs Ha
¢dboHEe HE TONBKO TMIOKCHMHU, HO U CUCTEMHBIX 3a00JI€eBaHMI, CTpecca M JIPYrux

INaTOJIOTHYCCKHUX COCTOSIHHﬁ, IMOTOMY IIPHU3HAKHU ci1a00CTH OTMEYaJIi HE TOJLKO
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NaIeHThl TIEPBOM W BTOPOW TPYNIBI, HO W TMAalMEHTBI TPETheW TpymIbl (cC
HEUTPANbHON OKKITIO3UEH ).

B pesynbraTe npoBenennoro anketuponanus 11 (22%) nanueHToB nepBOi
rpynisl, 24 (48%) nanyeHnTa BTOPOM Ipyniibl yKa3aiu Ha HaJU4Ke TOJIOBHBIX OOJIEeH.
[TarmenTsl TpeTbel TPYMIBI HE NPEIBABIAIM KalIoObl Ha TOJIOBHBIE OOJH.
CrnenoBatenbHO, Yy MAlMEHTOB C JMCTAJIBHBIM MPUKYCOM C OOJBIIEH 4YacTOTOU
BBISIBJISIIOTCS 5Kajl00bl Ha IEPUOANYECKUE TOJIOBHBIE O0JIM B aHAMHE3E.

Cornacuo nanueiM onpoca 5 (10%) nauuentoB nepBoi rpymnmsl u 16 (32%)
NAIMEHTOB BTOPOM IPYIIIbI yKa3aJld Ha Han4ue Opykcu3Ma B anamHese. [lanuenTs
TPETheil TpyMNIbl HE MPEIbABIIIN KaI0Obl Ha MOBBIIICHHBIA TOHYC XKEBaTEIbHOM
MYCKYJIaTypbl B HOUHOE BpeMsi. Ciie1oBaTesibHO, Ha (hOHE PA3BUTUSA CKEIETATIbHBIX
U 3y00aJbBEOSIPHBIX HAPYUICHUN B CArUTTAIbHOM IUIOCKOCTH MOBBIIIAETCS PUCK
NaToNOruu (PYHKIIMOHUPOBAHUS KEBATEIbHON MYCKYJIATypHhI.

B pesynprate mpoBeneHHOro aHKeTHpoBaHUsA Toibko 4 (8%) mamueHTa
nepBoil rpynnbl, 16 (32%) manueHToB BTOPOW TPYNNbl yKa3zald Ha HaJudue
npobiem ¢ guknuen. [lanMeHTsl TpeThel TpyIIbl HE MPEAbSIBISUIM KaloObl Ha
HapyuieHue aptukyiasuuu. CreaoBaTtenbHO, HECMOTPSI Ha HAJUYME BBIPAKEHHBIX
CKEJICTAIbHBIX U 3y00aJIbBEOISPHBIX HAPYILIEHUH y TAIMEHTOB C JUCTOOKKIIFO3UEH
COXpaHSIeTCS CIHOCOOHOCTH BOCHPOM3BOAMTH HOPMAIbHYIO pedb 3a CYUET
dbopMUpOBaHUSI KOMIIEHCATOPHBIX MEXaHU3MOB. TeM He MeHee, y MalMeHTOB C
JUCTANbHBIM MPUKYCOM M BTOPBIM CKEJIETHBIM KJIACCOM HAPYIICHHUE apTHKYJISAINH
BBISBJISIETCSl Yallle, YeM Yy TalMeHTOB C JUCTAJIbHBIM MPUKYCOM U TEPBBIM
CKEJIETHBIM KJIACCOM.

Cornacuo nannbm onpoca 11 (22%) nanuenToB nepBoii rpymisl 1 23 (46%)
nanyeHTa BTOPOM TpyNIbl yKa3ald Ha Haludue mpolsiem ¢ ocaHkoil. [lanueHTs
TPETheil TPyMIbl HE MPEIBABISIN KaI00bl Ha MOCTypajbHble HapylIeHHs. Takum
oOpa3oMm, Ha (oHE IHUCTOOKKIIO3MM HAONIOMAIOTCS MOCTypalbHble HAPYIICHHUS,
KOTOpBIE ¢ OOJIbIIIeH YaCTOTON BCTPEUAIOTCS MTPU THATUYECKOM (hopMme.

W3 nonyyeHHbIX JaHHBIX aHKETUPOBAHMS MOXKHO CJIeJaTh BBIBOJI, YTO CPEIU

OTHOTUIIATOI'CHCTUYCCKUX q)aKTOpOB Pa3BUTHA AHUCTOOKKIIFO3MU HCKYCCTBCHHOC
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BCKapMJIMBaHHE, BpeJIHbIC MPUBBIYKU B JIETCTBE, reHeTHYeCKas
PEAPACTIONOKEHHOCTh, TOCTYypaJibHBIC HAPYIICHUs], POTOBON THUII JIBIXaHUS,
MepUONYECKas 3aJI0KEHHOCTh Hoca, 3abosieBanus JIOP-opranoB BcTpedaroTcs
qalie y MalMeHTOB ¢ THATHYECKOW (OPMOM NHUCTAIBHOTO MPHUKYCa, CIIOCOOCTBYS
Pa3BUTHUIO HE TOJIBKO 3YOOQJIBBEOJSIPHBIX, HO W CKEJCTaJIbHBIX HapYyIICHUH.
CrnenoBatenbHO, BAKHO yKa3aTh HA HEOOXOAMMOCTD Pa3BUTHUS POPUIAKTUUECKOTO
HalpaBJieHUsT B JETCKOM BO3pacTe, a TaKXKE CBOEBPEMEHHOW JTUArHOCTHUKU H
JeYeHUsT OOCTPYKIIMM BEPXHHMX JIBIXaTENIbHBIX IMyTEH C TPHUBJIICUCHHEM Bpauei-
OTOJIAPUHTOJIOTOB C IEJIbI0 HOpMaM3alui (PyHKIIMOHUPOBAHUS YEIIFOCTHO-
JUIEeBOM 00J1aCTH, TPEAOTBPAIICHUS Pa3BUTHS PELUIMBA ITOCTIE OPTOJOHTHUECKOTO
JICYCHUSI.

B pesynbpTaTe aHann3a KOHTPOJIbHO-IUATHOCTUYCCKUX MOJICIICH YEIIIOCTEH Y
MAlUCHTOB MEPBOM TPYMIBI CYKEHUE BEPXHEWU YETIOCTH B O0JACTH MPEMOJISIPOB
coctaBuio 3,2 (2,3-5,0) MM, B obsactu moisipoB — 2,1 (1,2-3,7) mMm. B cBoro
ouepesib, CYyKEHUE HIDKHEH 4eqtocTH B 00JaCTH MPEeMOosipoB cocTaBuio 3,6 (2,5-
5,5) MM, B obnactu momsipoB — 2,2 (1,6-4,3) mMm. Takke y manueHTOB MEPBOM
IpyIIbI OBLIO BBISBIICHO YJJIMHEHHE MEPETHETO OTpe3ka BEpXHeW yemtoctu Ha 1,1
(-0,5-1,7) MM 1 yInIMHEHHE TIEpeHEro oTpe3ka HuxkHel uemtoct Ha 1,1 (-0,2-1,9)
MM.

Y mnanueHToB BTOPOM TPYIIBI CYKEHHE BEpPXHEM YEIIOCTH B 00JacTH
npemosisipoB coctaBmio 4,3 (-0,5-5,4) mMm, B ob6actu moisipoB — 6,3 (4,3-8,8) mm.
B cBoto odepenp, cy)keHUE HIKHEHN YeTI0CTH B 00J1aCTH TPEMOJISIPOB COCTAaBHIIO 4,7
(0,1-6,4) MM, B obmactu MoisipoB — 6,8 (4,2-9,3) mM. CTaTUCTUYECKH 3HAYUMBIX
pa3Inuuii MeXIy 3HaUYEHUSIMU HOPMBI U JUTUHOM TIepeHEro OTPe3Ka Ha BEPXHEH U
HWDKHEH YeTI0CTH Y MAIMEHTOB BTOPOU TPYMITbI HE OBLIO BBISIBJICHO.

CTaTUCTUYECKH 3HAYUMBIX Pa3IU4YUil  MEXKIy 3HAUYCHHSIMHA HOPMBI H
IUPUHON 3yOHOT'O psijla B 00JACTH MPEMOJIIPOB U MOJISIPOB, JUTMHOM TepeHero
OTpe3Ka Ha BepXHEW U HIDKHEH YENIOCTU Y TPETheW IpyNIbl MAlMeHTOB HE OBLIO

BBISABIICHO.
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B  pe3ynprate  mpoBEeNEHHOTO  HAMU  CTAaTHUCTHYECKOTO  aHau3a
OMOMETPHUECKUX MTOKa3aTeeld KOHTPOIbHO-IUArHOCTHYSCKUX MOJIeTIeH YeTI0CTeH
OBLJIO BBISABJICHO, YTO Yy MAIMEHTOB C JAUCTOOKKJIIO3WEH 1 mojkiiacca W MepBBIM
CKEJICTHBIM KJIACCOM OTMEUAaeTCs CYXKEHHE B OO0JaCTH TPEMOJISIPOB BEPXHEH
yenmocTy Ha 3,5 (2,6-5,3) MM, a Takke HIbkHeW yentocty Ha 4,15 (2,1) mm. CyxeHue
B 00JIACTH MOJISIPOB Y JJAHHOMW T'PYIIIBI MAITMEHTOB HA BEPXHEH YETIOCTH COCTaBUIIO
2,4 (1,7) MM, Ha HIDKHEH "enmocTu — 2,9 (2,5) mm.

B cBoro odepenp, y maireHTOB C JUCTOOKKIIFO3UEH 2 IMOJKIIacca U MEPBBIM
CKEJICTHBIM KJIaCCOM OBLIO BBISIBICHO CY)XEHHE B 00JIACTH MPEMOJISIPOB BEPXHEH
yemoctd Ha 2,1 (2,0-3,2) mm. CykeHue B 00JacCTH MOJSIPOB Y JAHHOW TPYIIIIBI
MAlMeHTOB Ha BEPXHEH democTu coctaBuio 3,5 (1,7) MM, HAa HUKHEH YEITIOCTH —
4,4 (1,2) mm.

Y mamueHToB ¢ JAUCTOOKKIIO3MEH 1 Tojkiacca W BTOPBIM CKEJIETHBIM
KJIACCOM OBLJIO BBISIBJICHO CY>KEHHE B 00JIACTH MOJISIPOB Ha BEpXHEHN YeNIOCTH Ha 6,4
(4,9) MM u Ha HWKHeHW yemoctn Ha 6,6 (4,8) MM. CTaTUCTUYECKH 3HAYUMBIX
pa3IMunii MEXK1y 3HaUCHHEM UHIUBUIYaTbHOW HOPMBI U IITUPUHON 3yOHOTO pssia B
00J1acTH MPEMOJISIPOB HA BEpXHEW U HI)KHEH YEFOCTH HE ObLIO BBISBIICHO.

B pe3ynpraTe mnpoBEeNEHHOTO0 HAMU CTATHUCTHYECKOrO aHaiu3a ObLIO
BBISIBIICHO, YTO Yy TAIMEHTOB C JUCTOOKKIIO3MEH 2 TOAKIacca W BTOPBIM
CKEJICTHBIM KJIACCOM OTMedaeTcs Oosiee BBIpAXXEHHOE CYXKEHHEe B 00JIacTH
npeMoJIsIpoB BepxHen yentoctu (Ha 6,0 (4,25-8,0) MM), B 001aCTH MPEMOJIIPOB Ha
HKHen yemtoctr (Ha 7,3 (3,31) MM), B 00;1aCTH MOJIIPOB Ha BEPXHEH UENIOCTH (Ha
6,8 (2,6) MM) 1 MOJISIPOB Ha HIDKHEH yenmtoctu (Ha 8,0 (2,9) MM), 4eM y TallueHTOB
MEePBOr0 M BTOPOTO TMOAKIACCOB MEPBOM TPYIIBI M MEPBOTO MOJKIAcca BTOPOM
IpymIbl. Y TAlMeHTOB MEPBOM M BTOPOM TpyImmbl 1 mojkiacca ObLIO BBISIBICHO
yJIMHEHUE TIEPEIHET0 OTPe3Ka BEPXHEH UENIOCTH, Y TTAIIMEHTOB 2 TOAKIacca ObUIOo
BBISIBIICHO YKOPOYEHHE TEPEIHEr0 OTPEe3Ka BEPXHEM W HIDKHEW YeNIOCTH, UYTO
COOTBETCTBYET KJIacCU(UKAIIUUA DHTJIS.

[TonyueHHbIE TaHHBIC YKA3BIBAIOT HA TO, YTO Y MAIMEHTOB C JUCTOOKKITFO3UEH

BTOPOI'o moakjacca U BTOPBIM CKCJICTHBIM KJIACCOM OTMCUYANOTCA 0osee TKEIIbIE
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3y00anbBeOISIPHHBIE HAPYIIEHUs IO TpPAaHCBEp3aId B O0JACTH TPEMOJSPOB H
MOJIIPOB, YE€M Yy MAlMEHTOB C MEPBBIM CKEJIETHBIM KJIACCOM MEPBOTO U BTOPOTO
MOJIKJIACCOB.

B pesynbrate TpéxmepHoro mnedaioMeTpuyECKOro aHaiu3a y MalueHTOB C
JUCTOOKKJIFO3MEH M BTOPBIM CKEJIETHBIM KJIACCOM OBLIO BBISIBICHO YBEIWYCHHE
3HaueHud meian no seprukanu (3,20 (2,10-4,10) Mmm) B cpaBHEHHUH C MAIlUEHTaMU C
3y00anbBeOIIpHON POPMOI AUCTANIBHOIO MPUKYCA, YTO YKa3bIBA€T HAa TEHJICHIIUIO
K YBEJIMUEHUIO TTYOMHBI PE3LIOBOI0 MEPEKPHITUS y MAIMEHTOB BTOPOU TPYIMIIBI 32
cu€T Oosiee BHIPAKEHHOW aHTEHMHKJIMHAIIMM BEpXHEH 4entocTH (YriaoBOM mapameTp
SN-PP coctaBun 2,50 (1,60-3,45)°). Taxke y mamueHTOB BTOPOM TPYIIIbI ObUIO
BBISIBIICHO YBEJIMUCHHE 3HAUCHUS Ienu no carurranu (4,45 (3,60-6,08) Mm), uro
CBsI3aHO ¢ OoJiee 3aAHUM TMOJIOKEHUEM HIbKHEH yentocTH (nmapametp SNB coctaBui
76,5 (75,2-78,8)°), ykopoueHuem -HG(PEKTUBHON UIMHBI HUXKHEH YEITIOCTH
(mapametp Co-Gn coctaBuin 107 (104-110) mMm), a Takke yAJIMHEHUEM BepXHEH
yemoctu (mapamerp ANS-PNS cocraBun 51,03 (3,22) mm; mapametrp Co-A
coctaBuwil 83,6 (79,9-85,5) mm). CkeneTtaibHble HApyHIEHUS Y TAIMEHTOB C
JUCTOOKKJIFO3MEH THATHYECKOM (OpPMBbI KOMIIEHCUPYIOTCS 3yO00alibBEOISPHBIMU
HapYUICHUSIMU: BBIABISIETCS 0Oo0Jee NPOTPY3MOHHBIM HAKIOH pE3I0B HIKHEH
yemoctu (napametp L1-MP cocrasun 98,7 (92,9-103,4)°). Takxke y maieHToB ¢
JUCTANbHBIM MPUKYCOM M BTOPBIM CKEJIETHBIM KJIACCOM OTMEYaeTcCs yIJIUHEHUE
3agHero ocHoBaHus uepena (34,68(3,68) MM) B cpaBHEHUU C MAIMEHTaMH MEPBOM
rpynnsl. KpoMe Toro, y maiiieHToB BTOPO# IPYIIIbI OBbLIO BBISIBJICHO 00JI€€ BHICOKOE
3HaYCHHUE YIJla OCHOBaHMs uepena (3HaueHue SnAr coctaBuio 121 (118-125)° B
CpPaBHEHHH C MAIIMEHTAMH TEPBON TPYIIIHI.

VY mnanuMeHToB BTOPOW TPYIIBI C TOPU30HTAIBHBIM THUIIOM pOCTa OBLIO
BBISIBJICHO OOJIblIIee 3HAYCHHE IIEIN 10 BepTUKAIM (3HaueHue overbite cocTaBUIIO
3,75 (1,42) mM), 4TO YyKa3blBaeT Ha TEHACHIIMIO K TIyOOKOMY pE3I0BOMY
NEPEeKPHITHI0. TaKkkKe y MAIMEeHTOB BTOPOM TPYMMbl C TOPU3OHTAIBHBIM THIIOM
pocta ObUIO JAMATHOCTUPOBAHO OoJiee TMEpeaHee IMOJOKEHUE BEPXHEH YermtocTu

cpennee 3HadeHnnue SNA cocraBuino 84,0 (2,6)°) u Oonee mepeaHee MON0KEHUE
p p
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HIKHEeH yentoctu (cpeanee 3Haduenne SNB cocraBmiio 78,4 (2,5)°. Kpome Toro, y
NAIMEHTOB BTOPOr0 CKEJIETHOrO KJacca C TOPU3OHTAJIBHBIM THUIIOM pOCTa
BBISIBIIICTCSL OOJiee MPOTPY3MOHHBIM HAKJIOH PE3II0B HIDKHEH YeTIOCTH (3HAUCHHE
napametpa L1-MP coctaBuiio 104(6)°).

Y nanuMeHToB BTOPOM Tpynmbl C BEPTUKAIBHBIM THUIIOM pPOCTa OBLIO
JIMarHOCTUPOBAHO Oosblliee 3HaueHNEe A (PEKTUBHOM ITTMHBI HIDKHEH YeTI0CTH, YeM
npu HEUTpallbHOM TUIe pocTa. [Ipu BepTUKAIBLHOM THIIE pPOCTa 3HAYCHHE
napamerpa Co-Gn coctasmwio 110 (3) mm. Kpome Toro, npu BTOPOM CKEJIETCHOM
KJIacCe M BEPTUKAJIILHOM THUIIE POCTa BBIABIISIETCS OOJblliee 3HaYeHNE O0IIEH JJTUHBI
HIKHEH yemtocT (3HadeHue napameTrpa Co-B1 coctaBuio 108 (3) mMm), yem mipu
TOPU3OHTAIBHOM Turie pocTa. [Ipu 3ToM oTMeuaercss Ooblasi poTalys HUKHEH
YEJIIOCTH K33, O YeM CBHUJIETEIBCTBYET 3HAUCHHE MeExuentocTHoro yria (31,9
(3,5)°) u cymmapuoro roauansHoro yria (137 (6)°).

B GonbpmmHCTBE ciydaeB y MalMeHTOB ¢ JUCTaIbHBIM MPUKYCOM U TIEPBBIM
CKEJIETHBIM KJIACCOM OBUIO JMArHOCTUPOBAHO HOPMOIOJOKEHHE BEpXHEH W
HKHEeH yentocTH (84%). B cBoro ouepenp, y MaMEeHTOB C TUCTATBHBIM IMPUKYCOM
¥ BTOPBIM CKEJIETHBIM KJIACCOM B OOJIBIITMHCTBE CIy4aeB ObLIO BRISIBICHO COYSTAHHE
HOPMAJILHOTO TIOJIOKEHHUS BEPXHEW YENMIOCTH M 3aJIHETO TOJOKEHHUS HIDKHEH
yemoct (46%). VY manuMeHToOB TpeTbel Tpynmbl B OONBIIMHCTBE CIydaeB ObLIO
BBISIBJICHO COYETaHHE HOPMAIBHOTO MOJOKEHHS BEPXHEN YEIIOCTH U HOPMAIbHOTO
noJioXKeHust HkHel yemtoctu (60%).

AHaJIM3 CYHIIECTBYIONIMX METOAMK OIEHKH 00BbEMa JbIXaTEIbHBIX MYTEH Y
NAIMEHTOB C MATOJOTHEH OKKIIIO3UU MOKa3ajd HeOOXOAUMOCTh CO3AaHUs €IUHOrO
MPOTOKOJIa aHAJIU3a COCTOSIHUS BEPXHUX JIBIXATEIBHBIX IMYTEH C MCIOJIh30BAHHEM
KJIKT. BBuay CymeCcTBYIOMIMX HEIOCTATKOB PA3JUYHBIX METOAUK OLECHKH
COCTOSIHMSI BEpPXHHMX JbIXaTENbHBIX NyTe HaMu ObLT pa3paboTaH crmocod
JMArHOCTUKH MOP(GOPYHKIHMOHATIBHOTO COCTOSHUS 3yOOUEIOCTHOrO arrapara C
UCIOJIb30BAaHMEM B KayeCTBE BEPXHEW M HIDKHEHW I'paHMIl UCCIeAyeMOM 00JIacTH
KOCTHBIX OPHUEHTUPOB — IUIOCKOCTH BepxHel uemoctu (ANS-PNS) u mimockocTu

HkHen yentoct (Go-Me).
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B pesynprate wusMepeHuss 00bEMa BEPXHUX [bIXaTEIbHBIX MyTeH MO
NPEIJIOKEHHOW HAMH METOJMKE KOMIBbIOTEPHOW JMArHOCTUKH O0BEMA BEPXHUX
JBIXATEJNBHBIX MYTeH y OPTOJAOHTHYECKUX MAIMEHTOB ObLIO OOHAPYKEHO, YTO Y
NIEPBOI IPYIIIBI MAIIMEHTOB 00bEM Hccneayemoi odmactu coctasui 14600 (12400-
17100) mm3, y BTOpoii — 9900 (7800-11400) mm?, y Tpetheit rpynmbel — 15900
(13900-16300) mm?. CnenoBaTenbHO, HAa GoHE OOJIee 3aTHETO MOJIOKECHHS HUKHEH
YeIIOCTH, YIJIMHEHHSI BEPXHEN YEIIOCTH y MAIlMeHTOB BTOPOM TPYNIIbI BBISABIISAECTCS
3HAUUTEIBHOE COKpAIIeHHE B 00bEME BEPXHUX JIbIXaTEIbHBIX MYTEH B CPABHEHUU C
nanueHTamu neppoit rpynmsl (p<0,001). IIpu sTOM mosydeHHBbIE 3HAYCHUST OBLIU
MOJITBEPKACHBI C TTOMOIIBIO OLIEHKU COCTOSHUS JIbIXaTeNbHBIX IMyTEeH MO METOIY
Vidya u coant. (2020) [86]. ¥ mamueHTOB NEpBOii rpynimbl 00bEM JIbIXaTEIbHBIX
nyTeit coctaBun 14500 (12600-17300) mm?, Bropoit rpynmsl — 9600 (8300-11300)
mMm?, TpeTheit — 13800 (13600-14300) mm?>.

[Ipu BepTHUKAIBHOM THIIE POCTa U BTOPOM CKEJIETHOM KJIaCC€ OTMEYaoCh
Oosiee BBIPAXKEHHOE COKpaIlleHHE B 00bEME JABIXaTENbHBIX IyTEH, 4YeM Ipu
ropu3oHTasbHOM THIIE pocTa (p<0,001) u HeliTpanbHOM THIE pocTa (p=0,001). ITo
pa3paboTaHHOMY HaMU CIOCO0Y KOMIBIOTEPHOM JUArHOCTUKU Y MAIlMEHTOB BTOPOM
IPyNIbI IPU BEPTUKATBHOM THIIE POCTa 00BEM IbIXaTeNbHBIX TyTel cocTaBuia 7700
(7000-7900) w™mm3, mpu HedTpanmbHOM — 10000 (8900-11000) wmMm?, npwm
ropuzoHtaibHoM — 10700 (9500-12600) mm3. CrenoBareinbHO, y TAIMEHTOB C
JUCTANbHBIM TPUKYCOM THATUYECKOW (OPMBI M BEPTUKAIBHBIM THUIIOM pPOCTa
oTMeuaeTcs Oosiee BBIPAKEHHOE COKpalleHHE B 00BbEME BEPXHUX JbIXATEIbHBIX
nytei. [lomyyeHHble [daHHBIE TOATBEPXKIEHBI pe3yJbTaTaMU  U3MEpPEHHUS
JBIXaTeNbHBIX TyTel o Mmetoay Vidya u coast. (2020) [86]. O0BEM abIXaTeIbHBIX
NyTeN y NAlMEHTOB BTOPOM IPYNIbl C BEPTUKAIBHBIM TUIIOM pocTa coctaBui 8000
(7500-8200) mm3, ¢ mHe#TpanbHbiM THUTIOM pocta — 10200 (9100-11400) mm3, c
ropu3oHTaIBHBIM TUIIOM pocTa — 10900 (8800-12400) mm>.

Takum o0pa3zom, pa3paOOTaHHBIN HAMH CIIOCOO KOMIBIOTEPHOM JUArHOCTUKH
JEMOHCTPUPYET  BBICOKYIO TOUYHOCTH MPOBOJUMBIX HW3MEPEHHH 3a Cuér

HCIIOJIb30BAHHA B KAYCCTBC I'PAHUI] HCCHC}IYCMOFI 00J1aCTH KOCTHBIX OPUCHTUPOB —



192

IJIOCKOCTH BEPXHEW M HUYKHEW YEIIFOCTH; a TAKKE COKpAILlEHHE BPEMEHHBIX 3aTpaT
U YIPOLIEHUE METOJUKU MPH MPOBEACHUH JUATHOCTUTUYECKOTO 00CIeI0BaHUs 3a
CU€T HaNU4Msl TPOBEICHHBIX pPEPEPEeHTHBIX IUIOCKOCTEH TpPH MPOBEICHUU
nedanomeTpuyeckoro ananausa. [IpeanoxxeHHbI HaMu cr1oco0 AMarHOCTUYECKOTO
oOcnenoBanusi 00bEMA BEPXHUX JAbIXaTEIbHBIX IyTEH Yy OPTOJOHTHUYECKUX
NAIMEHTOB SIBJSIETCS aJbTEPHATUBOM 3apyOEKHBIM METOJIMKAM aHallh3a, YTO
MO3BOJISIET PAa3BUBATh OTCYECTBEHHBIE METOAMKHA AUATHOCTUKH B OPTOAOHTHH B

CTOPOHY UMITOPTO3aMEIICHHUS.
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BbIBO/bI

1. B cTpykType pacnpoCTpaHEHHOCTH  JUCTAIBHOTO  TIPUKyCa  CpelH

oOcneroBaHHBIX JUI] B Bo3pacTe 18-44 metr anomanus Il kiacca 1 moakiacca
(75%) BcTpeuanace yarie, yem anomanus Il kimacca 2 moakmnacca (25%). Tlpu
ATOM JAUCTOOKKIIFO3Ms YaCTO COMPOBOXKATIACh HAPYIICHUSIMHU B BEPTUKAIBHOM
(27%) u TpancBep3anbHOU (15%) TIIOCKOCTAX, YTO YBEIWYUBACT TSIKECTh
CYIIECTBYIOIIEH TMATOJIOTUM Y OPTOAOHTHYECKHX IAIlUEHTOB U TpeOyer

KOMINJICKCHOI'O TOAX0JAa IIPpU INIAHUPOBAHUU JICUCHUS.

Cpean STHONMATOrEeHETHYECKUX (HaKTOPOB PA3BUTHUSL JUCTOOKKIIOZUH Y
NAIMEHTOB C BTOPBIM CKEJIETHBIM KJIACCOM Yallle BBISBISUINCH B aHAMHE3€
UCKyCCTBEeHHOE BckapmuiinBanue (60%), BpenHble MpUBBIUKH B ieTcTBE (58%)),
reHeTHYecKasi MpepacnoiiokeHHOCTh (56%), MOCTypajbHble HApPYIICHHS
(46%), poroBoit Tun awsixanus (34%), nepuoaMueckas 3aJ0KEHHOCTh HOCa
(28%), 3aboneBanust JIOP-opranoB (36%), dYem 'y TAlMEHTOB C
JUCTOOKKJIIO3MEM U TEpPBBIM CKEJIETHBIM KJIACCOM, YTO YKa3blBaeT Ha
HEOOXOJIUMOCTh TMPOBEACHUS NPOPHUIAKTHUECKUX TMPOTpaMM aHOMAJUHU
OKKJIIO3UU C MPHUBJICUCHUEM Bpauyed OTOJAPUHIOJIOTOB B JETCKOM BO3pacTe C
HEJbI0 MPEOTBpalleHrss GOPMHUPOBAHUS HE TOJIBKO 3y00aTbBEOISIPHBIX, HO U

CKCJICTAJIbBHBIX HapymeHHi/’I B CarMTTaJIbHOM MJIOCKOCTH.

B pesynbrare pacuera KOHTPOIBHO-IUATHOCTUYECKUX MOJIETEH Y TalMEeHTOB
C JIUCTOOKKJIIO3UEH M BTOPBIM CKEJETHBIM KJIAcCOM OBLIO TUArHOCTUPOBAHO
BBIPKEHHOE CYKEHUE BEPXHEH UYeII0CTH B 00JIacTU MpeMoisipoB (Ha 4,3 MM)
u MoisipoB (Ha 6,3 MM), a Takke OOJIbIliee CY>KCHHE HW)KHEH YeIIOCTH B
obnactu mpemossipoB (Ha 4,7 MM) U MoJsapoB (Ha 6,8 MM). VY MaIMEHTOB C
JTUCTOOKKJIIO3MEM M TEpPBBIM  CKEJETHBIM  KJIACCOM  Takke  ObLIO
JTMAarHOCTUPOBAHO CY>KEHHE BEpXHEH YeIOCTH B 001acTH mpeMossipoB (Ha 3,2
MM) U MOJISIPOB (Ha 2,1 MM), Cy»KE€HUE HUYKHEN YeTIOCTH B 00JIaCTH MTPEMOJISIPOB

(na 3,6 Mmm) 1 MOJISIPOB (Ha 2,2 MM), HO B MEHbIIIEH cTeneHu. B Tperbelt rpymnme
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He OBLIO BBISIBIICHO CTATHCTHYECKH 3HAUYNMBIX paSHHqHﬁ. HOHY‘ICHHBIC JaHHBIC
YKa3bIBAlOT Ha Ooiee BBICOKYIO CTCIICHb TAKCCTHU BY603HBBCOHHpHBIX

HapymeHI/Iﬁ Y NaluCHTOB C HHCTOOKKHIOBHCﬁ H BTOPBIM CKCJICTHBIM KJIACCOM.

B pesynbrate TpéxmepHoro nedamsoMeTpuuecKoro aHaiusa y HalUeHTOB CO
BTOPBIM CKEJIETHBIM KJIACCOM OBLIO BBISIBIICHO YBEJIMYECHUE 3HAUCHHUS 1IN 110
caruttanm (4,45 (3,60-6,08) MM), 4TO CBA3aHO C OoJiee 3aIHUM TOJIOKEHHUEM
HKHeH democTu (mapametrp SNB coctaBun 76,5 (75,2-78,8)°), ykopoueHuem
s dexTrBHOM MuHBI HUXKHEH yentocTh (mapameTp Co-Gn coctaBui 107 (104-
110) mm), a Takxke yanuHeHueM BepxHed uemtoctu (mapametp ANS-PNS
coctaBuia 51,03 (3,22) mm u mapametp Co-A coctaBun 83,6 (79,9-85,5) mm).
Taxke y ManMeHTOB BTOPOW TpYMIbl BBISBISIETCS Oojiee JUIMHHOE 3aHEe
ocHoBaHue ueperna (34,68 (3,68) Mm), a Takke Oosiee BRICOKOE 3HAYEHHUE YIJia
ocHoBanus ueperna (121 (118-125)°). CkeneTasibHble HApYLIEHUS Y TTAIIMEHTOB
C JUCTaJbHBIM TMPUKYCOM THATHYECKOH  (POpPMBI  KOMIICHCUPYIOTCS
3y00anbBEOISIPHBIMA  M3MEHEHUSMH: BBISBIsIeTCA Ooyiee MPOTPY3MOHHBIN
HAKJIOH pe3lioB HuwxkHed uemoctu (98,7 (92,9-103,4)°). Ilpu npoBeaeHuun
TpEXMepHO  1edamoMeTpun  HEOOXOIMMO MPOBOAUTH  KOMILJIEKCHBIN
nedanroMeTpuuecKuii aHaIM3 ¢ PaCYeTOM TaKUX MapaMeTpoB, Kak Co-A (oOmas

nHa BepxHel yenmocTr), Co-Gn (3 pexTrBHAS ATTMHA HUKHEH YeTI0CTH).

AHalM3 CyIIECTBYIOIIUX METOJUK OIIEHKHM 00BbEMa AbIXaTEIbHBIX MyTeH Yy
MMAllMEHTOB C TMAaTOJIOTHEH OKKIIIO3MM I0Ka3ajl HeOOXOIUMOCTh CO3/IaHMS
€IMHOTO TMPOTOKOJIa aHAJIM3a COCTOSAHUS BEPXHUX JIBIXaTEIbHBIX MYTEU C
ucrnonb3oBanueM KJIKT. Jlns mNOBBIMIEHHWS TOYHOCTH OLCHKH O00BEMaA
nbixatesbHbIX yTen no qanHbiM KJIKT u cokpanenunst BpeMeHu IpoBOJIMMOr O
aHaJIM3a B KaUeCTBE TPAHUII UCCIIeTyeMOl 00J1acTh He0OXO0AUMO HCTI0JIH30BATh

KOCTHBIC OPUCHTUPHBI — pe(l)epeHTHBIC IIJIOCKOCTHU BCpXHCﬁ U HMOKHEH YeJIIOCTH.

B pesynbraTe u3MepeHHs 00BbEMA BEPXHUX JIBIXATCIBHBIX TMYyTEH I10
pa3paboOTaHHOMY HaMH CIOCOO0Y KOMITBIOTEPHOW JHUAarHOCTUKU 00bEMa

BCPXHUX ABbIXaTCIBbHBIX HYTCﬁ y OPTOHOHTHUYCCKHUX INallMCHTOB C
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UCIOJIb30BaHUEM B KAaueCTBE BEpXHEH W HWXKHEH TpaHUIl HUCCIeayeMOu
00J1aCTU KOCTHBIX OPUEHTUPOB — IJIOCKOCTH BepxHel uentocTu (ANS-PNS) u
IUIOCKOCTUH HIKHeW uemoctu (Go-Me) Obuto 0OHAapy>KEHO, YTO y MepBOM
Ipynmbl MalueHToB 00bEM ucciaeayemoi obmactu coctaBui 14600 (12400-
17100) mm?, y BTOopoit — 9900 (7800-11400) mm?, y TpeThelt rpynmsl — 15900
(13900-16300) mm>. CnenoBatenbHO, Ha GoHE OoJIee TSHKEIBIX CKeIeTaTbHbIX
U 3y0OaNbBEOJSIPHBIX HApPYIICHWH Yy TAIMEeHTOB C JUCTOOKKIIIO3MEH
THATUYECKOW (OPMBI BBISIBIISIETCS 3HAUMTEIBHOE COKpAIlleHHE B 00BEME
BEPXHUX JBIXaTCIbHBIX IMyTEH, YTO TpeOyeT MYIbTUIUCIUILINHAPHOTO
nonxona ¢ npusiedenueMm  JIOP-cmenmanucToB Uit COCTaBJICHHS

KOMIIJICKCHOT' O IT)TaHa JICUCHUA.

[IpenyioxkeHHplid  croco0 aHaMM3a 1O M3MEPEHUI0 O00BheMa BEPXHUX
neixatenbHplx  myTted 1o gaHHeiIM - KJIKT — oOecrieunBaeT  BBICOKYIO
3¢ PEeKTUBHOCT,  JUATHOCTUYECKOrO  OOCJICIOBaHMS  OPTOJOHTHYECKOTO
MalMeHTa 3a CYET MOBBIMICHHWS TOYHOCTH MYTEM HCIOJIB30BaHUS KOCTHBIX
OpUEHTHUPOB — TI0cKOCTH BepxHel (ANS-PNS) u Hmwxkueit (Go-Me) uentoctu;
a TaKXKe COKpalleHHE BPEMEHHBIX 3aTpaT U YIPOIICHHWE METOIUKH TpPHU
MPOBEACHUN  JUATHOCTUTHUYECKOrO  OOCieoBaHUA 3a CUET  HaIUYUA
MIPOBEICHHBIX pedepeHTHBIX MJIOCKOCTEN npu MPOBEICHUH
nedanroMeTpuueckoro aHanu3a, M SABISCTCS HEOTHEMJIEMOM  YacThIO
JMAarHOCTUYECKOT'0 OOCJIEOBAaHUS TMAIlMEHTOB C aHOMAJWEH OKKIIO3UH B
CaruTTAJIbHOM TIJIOCKOCTH JIJIi CBOEBPEMEHHOM JUArHOCTUKW MAaTOJIOTUU

BCPXHUX AbIXATCIIbHBIX HYTCﬁ " IIPCOAOTBpAIICHUA pCUUINBA.
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INPAKTUYECKHUE PEKOMEHIAIINUN

1. IIpu mpoBeAeHUH IUTHOCTUYECKOrO OOCJIEAOBAaHMS W IUIAHUPOBAHUS
OPTOIOHTUYECKOTO JICUEHHUS HEOOXOIMMO HaIpaBsATh MAIMEHTa Ha
KJIKT B ecTecTBEHHON OKKJIIO3UM C paszpemieHuem 17x15 s
npoBeneHus 3D-niepanoMeTpun M OIEHKH COCTOSIHHMSI BEPXHHUX

ABbIXaTCIIbHBIX HYTCﬁ.

2. PazpaboTraHHbIi c1TOCO0 KOMIBIOTEPHON TUArHOCTUKN 00bEMA BEPXHHUX
JIBIXaTENIbHBIX ITyTel Ha ocHOBaHMHU NaHHbIX KJIKT ¢ ncnons3oBanuem B
KaueCTBE TpaHUIl H3MEPSAEeMOM 00JIACTH KOCTHBIX OPHEHTUPOB —
miockoctd  BepxHedt (ANS-PNS) u wwmwxkneit (Go-Me) democtu
noBbIIaeT 3(PEKTUBHOCTh MTUATHOCTUYECKOTO 00CIIeI0BaHUs 3a CUYET
BBICOKOW TOYHOCTH, YNPOIIECHUS METOAUKH U COKPAIICHUS BPEMEHHBIX

3aTpaT IpU BBIITOJITHCHUHN PACUCTOB.

3. 3nauenne oOBbEMA BEpXHUX JbIXaTelnbHbIX MyTed menee 11400 mm?
KOCBEHHO YKa3bIBaCT HAa HAJTMUKE NATOJOTUH MTOJIOKESHHS BEpXHEH 1/WITH
HIOKHEH democTh M TpeOyeT KOMIIEKCHOrO IUIaHa JICYEHHS C

npussieueHueM JIOP-ciennanucTos.
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INPUJIOKEHUSA

IIpunoxkenue A (CripaBOYHOE)

Dopma uHGopmuposannozo 000P0BOIbHO20 CO2NACUA HA 00PADOMKY

nepCconRaibHbLX OAHHbIX

JlononHuTeNnbHOE cornawexue K gorosopy Ne oT « » 20 r.

F'eHepaibHOMY AUPEKTOpY
000 «OmerageHTan» Metposoit H.M.

COIrNNIACUE HA OBPABOTKY MEPCOHAJIbHbIX AAHHbBIX

f, )
nacnopTHble JaHHble: cepua , Ne , BblAaH

3aperucTpMpoBaHHbIii No agpecy

Aato cornacme OO0 «OmerageHTan» Ha 06paboTKy MOMX NepcoHasibHbIX AaHHbIX (M) B cooTBeTCTBMM co cTaTbeit 18.1 1 19 @3 ot
27.07.2006 N2152-®3 «O nepcoHasbHbIX AaHHbIX» Ha CAeayloWwux YCioBuAX: Uenb 06paboTKM — noBblEHWe KavecTsa
06CcNyKMBAHMA NaLMEHTa U UHPOPMUPOBaAHUE NaLMeHTa 06 aKLUAX KNUHUKK.

1. MepeyeHb NePCOHabHbIX AAHHbIX, KOTOPble MOryT 06pabaTbiBaTbcA KoMnaHuei: Ntobas HGopmaLuusa, BKAKOYAA AaTy U MECTO
poxaeHus, buorpaduyeckme csep,eHhﬂ, cBeZleHWUA O MecTe PerncTpaLmMm, KOHTaKTHaA MHPOPMaLMA, NACNOPTHbIE AAHHbIE.

2. Cpok aeitcTeua cornacua — 6eccpoyHo.

3. KomnaHusa Bnpase ocywecTsaaTb ntobble geicTeun no obpaboTke moux MNA , 8 Tom yucne: cb6op, cucTeMaTM3auma, HakonaeHue,
XpaHeHue, 610KMPOBaHUNE, YHUUTOXKEHUE, Nepeaady TPETbUM AULAM.

4. Cornacue MoxeT 6bITb 0TO3BaHO MHOW B N1t060e BpemMa Ha OCHOBaHUM MOEro NMMCbMEHHOTO 3aAB/IEHUSA, HAaNPaB/EHHOro No
yKasaHHOMY B HacTOALLEM cornacum agpecy KomnaHuM Ha reHepanbHOTO AUpeEKTopa. 3aABNeHUE JOMKHO COAEPKaTb NacnopTHbIe
[aHHble, CBeleHWUA O AaTe Bbl4a4W YKa3aHHOro JOKYMEHTa U BblAaBLIEM ero opraHe.

5. Cnocob 06paboTkun aBTOMaTM3MPOBaHHbIN/HEABTOMATU3MPOBaHHbIN.

6. YBegomneHue o npekpauieHum obpabotku M4 v yHuutoxeHnuu N/ npegoctasaseTcs no 3anpocy cybbvekra M.

FeHepanbHbIA AUPEKTOP Metposa H.M.

®UO0 naymeHTa
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IIpunoxenue b (cipaBouHOE)

Dopma uHGopmMuposannozo 000p0B80OIbHOZ0 CO2NACUA HA NPOBE)eHUE

nepeulmoﬁ KOHCY/ibmauuu

Ao6poBonbHoe MHGOPMUPOBAHHOE COrnacue Ha NpoBeAeHne NepBUYHON KOHCYIbTaLUK
Hacmosauwee 0obposonbHoe coznacue cocmaeneHo 8 coomeemcmeuu co cmameamu 30, 31, 32, 33 OcHos 3akoHodamenscmea Pocculickol
®edepayuu 06 oxpaHe 300po8ea epaxdaH om 22 utona 1993 200a Ne5487-1 u Mpukazom MuHucmepcmea 30pasooxpaHeHus om 03.09.1999
Ne303

f,

(®.1.0. rpakgaHuHa 1 ero 3aKOHHOTO NPeACTaBuTeNA)

Aato AobposonbHOE MHGOPMUPOBAHHOE COr/IacHe Ha CeayoLmue BUAbI MeANULMHCKUX BMELATEebCTB A4J/18 NOCNEAYIOWEro NoNy4YeHus
MeauUMHCKoM nomolm B 000 « OMETALEHTA/I»:

1. Onpoc, B TOM YnC/e BbifBNEHUE }anob, cbop aHamHe3sa.

2. OcMmoTp, B TOM YKCAe Nanbnauus, NepKyCCUs, ayCKy/IbTalums.

Bpayom-ctromatosnorom

(®.1.0. meanumHckoro paboTHuKa)

B AOCTYI']HOﬁ ANA MeHA ¢opme MHe pa3bACHEHbI e U MeToAbl OKa3aHUA YKa3daHHbIX Me JUUUHCKUX BMeLaTebCTs, CBA3aHHbIN C HUMK PUCK,
BO3MOXXHbl€ BapUaHTbl MEAULNHCKUX BMELWATeNIbCTB, UX NOC/NeACTBUA, B TOM YUC/1€ BEPOATHOCTb Pa3BUTUA OC/IOKHEHUA, a TaKXKe npegnonaraemble
pe3y/bTaTbl OKa3aHuA Me,D,VILI,VIHCKOﬁ nomouwu.

MHe pa3bACHEHO, YTO A UMEIo NPABO OTKA3aTbCA OT OAHOO U/IM HECKO/IbKUX BUAOB MEAULIMHCKOTO BMELLATEeNIbCTB MK noTpebosaTtb ero (1x)
NpPeKpaLeHnn, 3a UCKNIOYEHUEM Cly4aes, NPeAyCMOTPEHHbIX YacTbto 9 cTatbm 20 PeaepanbHOro 3akoHa ot 21 Hoabpa 2011 r. Ne 323-93 «06

OCHOBax OXpaHbl 340P0OBbA rpaxaaH B Poccuiickoi Geaepaunmn»

A noaTBepXAato, UTO B AHKETe 0 340p0Bbe HaaBan(a) BCE U3BECTHbIE UMeloLMeca Y MeHs 601e3HKU, HeAyrn U COCTOAHMUA.

(noanuceb) (Pamunua U.0. / 3akoHHOrO npeacTasuTens)

« » r.
(aara obopmnenus)
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IIpunoxenue B (cripaBouHOE)

Dopma uHGopmuposannozo 000p0B80OIbHOZ0 CO2NACUA HA NPOBE)eHUE

opmodonmuueacozo Jleuenus

HHdopmupoBaHHOE J06pOBOILHOE COTJIacCHe Ha NPOBeeHNe OPTOAOHTHYECKOTO0 JIedeHHA
K Jorosopy Ne

Hac wee 0 coenacue coci 8c 'meuu co Ci 30, 31, 32, 33 OcHoe 3aKoHodamesnbcmea Pocculickol

payuu o6 oxpaHe

3,

A om 22 utona 1993 200a Ne5487-1 u lMpukazom MuHucmepcmea 30pasooxpaHeHus om

03.08.1999 N2303

A,

(Pammnun, Uma, OTYECTBO — NONHOCTbIO)

3aKOHHbIi NPeACTaBUTEND,

(Pamunun, Uma, OT4ECTBO — NOSHOCTBIO)

HaxXoAACb Ha IeYEHUM B CTOMATONOMMUECKON KAuHUKe «TEPA», No Moemy A06p0BONLHOMY KENaHUI0 NPOLLY NPOBECTU MHE
BCe HeOﬁXO,qVIMbIe ANarHocTuyeckMe uUccnefoBaHUA U MEpPOnpUATUA, neyebHble MaHunyaauumM M npoueaypbl, a npu
HEOGXOAHMOCTM, aHecTesnonoruyeckoe nocobue u onepauuun, cBA3aHHble C OPTOAOHTUHECKUM NIeHeHUEM. fa ocsermneH(a)
0O BO3MOXHbIX OCNOXHEHUAX BO BpeMA aHecTesun U npueme aHasbreTukos u aHTMsMOTVIKDB, annepruyecKux peaxkuumax u

npouHpopmmupoBan(a) sevawero Bpaya-OpPTOAOHTA 060 BCeX CAy4asx anneprum K
npenapatam B NpowaoM M 06 annepruM B Hactoslwee BpemA. Sl HeCcy MNONHYIO OTBETCTBEHHOCTb 33 CBEAEHUS,
NpeAocTaBNeHHble B aHKETE NaUMeHTa W MOHUMAl, YTO HenpeaocTaBneHue ( ymanuusaHue, WUC iMe ) AaHHbIX O

COCTOAHUKU MOEro 340p0BbA MOXXET OTpULLaTe/IbHO CKa3aTbCA BO BpeMA OPTOAOHTUYECKOrO 1Ie4EeHUA U Bbi3BaTb oGocrpeva.
1.Mepes HayanoM OPTOAOHTUYECKOTO  /IeYEHWA A  Noayyun(a) OT  MOero  /evallero  Bpaya-OpTOAOHTa
BCIO MHTEpecylollylo MeHA UHPOPMaLMIO O NPeACTOALEM NeveHun. Jlevalyuii
BPay BHUMATE/IbHO OCMOTPE/ NONOCTb PTa, Pa3bACHUA, Ha OCHOBAHUM AAHHBIX AWNATHOCTUKM, NPEUMYLLECTBA U CIOMHOCTU
BbIGpaHHOMO MeToAa NeveHuA.

2. Al cornaceH(Ha), AOBepAld WM MNPeAOCTaBAAID MPaBO Jeyalemy Bpavy nposecTu
OPTOAOHTUYECKOE NEYEHWE aHOManWM MpuKyca. B UCKAIOYUTENbHBIX Cy4yasx (Hanpumep, 6onesHb, yBONbHEHUe
Bpaya) KIMHWUKA NPOM3BOAMUT 3amMeHy Bpaya, NpeABapUTE/IbHO YBEAOMMUB MeHA 06 3TOM. Al noHUmalo, YTo nepes,
HayazloM Kypca OpTOAOHTUYECKOrO IeYeHUA HEOBX0AMMO NPOU3BECTU CaHALIMIO MOAOCTU PTa U NPOdECCUOHANbHYIO TUrUeHY
NONOCTU PTa B COOTBETCTBUM C PEKOMEHAALMAMM /leyalLero Bpaya-opToAoHTa.

3. fl 03HaKOM/IeH(a) C NIaHOM KOMM/IEKCHOTO NIeYEHUA U NPOBEAEHUA MEpONpPUATUIA Nepes Ha4yasioM OpPTOAOHTUYECKOro
nevyeHus.

4.1 Aalo cornacue Ha peHTreHosiorn4yeckoe OGCHEAOBEHVIE A0, BO BpemAa U nocne neyYyeHUa COrnacHO peKomeHgauuam
Jlevallero spava.

5. A npeaynpexpgeH(a), YTo A0 Hayana OPTOAOHTUYECKOrO JIEYEHUA W Ha €ero 3Tanax Bpay BbINONHAET
AnarHocTuyeckue dotorpaduu, HeobxoauMble AR KOHTPONA KayecTBa edeHuna. A paspeluato UCnonb3oBaTh MOU
AaHHble B 06pa3oBaTe/ibHbIX LeNAX U B AEMOHCTPALMOHHO - MHHOPMALMOHHDBIX Lensx, 6e3 yKasaHuA nepcoHasnbHbIX
CBEAEHUN.

6. fl 6b1n(a) NpeaBapuTENbHO NPOMHPOPMUPOBAHA, YTO OAHUM U3 OCHOBHbIX HAKTOPOB YCNELIHOIO IEYEHUA C NPUMEHEHUEM
OpTOAOHTW'IeCKDFI annapaTtypbl (C‘beMHbIe annapaTbl U HeCbeMHanA 'rexum(a) ABNAETCA XOpOoLaa rurueHa nosiocTu pra. an
HeCOGIIIOAeHVIVI npasua rUrueHbl NONOCTU pTa BO3MOXHO pasBUTUE KaPUO3HbIX nupameHMﬁ, BOCNAazIUTENbHbLIX OYaros
MH¢€KL|,MVI B 30HaX KOHTaKTa DpTOAOHTWieCKOﬁ annapaTtypbl C 3Masnbilo 3yﬁa U MAFKUMU TKAHAMWU NOJIOCTU pTa (kapuec,
NUrMEHTaLMU 3Many, NapoAOHTUT, MMHIMBMUT). Al cornaceH(a), YTo Nevalwmit Bpay ocTaBAAeT 3a coboit NpaBo NPUHATUA
peLeHnA O CHATUM OPTOAOHTUYECKOM annapaTypbl Ha N1t06OM 3Tane e4eHUA NPy HeyA0BETBOPUTENbHON MIMeHe NoaoCTU
pTa. [leHbry 3a npoBeAeHHbI 06bem neveHuns He GyayT BO3BPaLLEHDI.

7. A1 cornaceH(a), YTO Npu BO3HUMKHOBEHUWU 3ab0neBaHWIt NapoAOHTa (FMHIMBMUT, MAapPOAOHTUT, MAapOAOHTO3) Heobxoaumo
npoBOAUTL AONO/IHUTENIbHOE /leYeHUe y Bpaya - NapoaoHToN0ra. AaHHOe NeYyeHune oniavymMBaeTCcA OTAENbHO OT CTOMMOCTU
OpPTOA0HTUYECKOrO 1eYeHUA.

8. Al npeaynpexaeH(a), YTO NpU OPTOAOHTUYECKOM JIEYEHUM BO3MONHO BO3HWKHOBEHWE 3aboneBaHWii NEepUOAOHTa,
06YCNOBNEHHbIX CKPbLITBIMW OYaramu MHGEKLMM, HeyAOBNETBOPUTENbHLIM 3HAOAOHTUYECKUM NeveHueM. fl cornaceH(a)
NpoBOAUTL HEOBX0ANMOE NIeYeHne ANA YCTPAHEHWUA BOCNANUTENbHBIX O4aroB MHOEKLMUU.

9. MHe M3BECTHO, YTO AR HOPManWU3aLMW NPUKYCa MOXET noTpe6oBaTbCA yAaneHWe OTAeNbHbIX 3y60B Ha BepxHel U
HWXKHel yentoctn. O HEOGXOAHMOCTM WAW BO3MOMXHOM BEPOATHOCTU neqau.wlﬁ Bpay COOGI.I.I,aET A0 Ha4yana opToA0HTUYECKOrO
NeYyeHuA.

10. MHe M3BECTHO, 4YTO aAanTaLMOHHbIN Nepuoa (Nepuos NpMBbIKAHWA K annapaty) B CpeAHEM, MOXET ANUTLCA OT 1 A0 4-X
Hepenb. Bo Bpema afanTalMOHHOTO NepuoAa K OPTOAOHTMYECKOH annapatype MOryT BO3HWKaTb 60sieBble OLLyLIEHUA B
06nacTv BepXHEt U HUKHEN YeNtoCTU, HaTUpaHWe CIM3UCTON 060104KM ryBbl U LLEKK, HapyLLeHWe peyeobpasoBaHus, apyrue
ABNEHUA AUCKoMdopTa.

11. MHe U3BECTHO, YTO NPW Ha3Ha4YeHUWU nevawmum Bpavyom AO0NONAHUTE/IbHbIX annapaTtoB U anCﬂOCOGIIeHVIﬁ (IIVILLEBBR
MacKa, NULeBas Ayra, AUCTANW3aTopbl, MENKYENIOCTHble TAMM, MUHUBMHTBI W Ap.) Heob6XoAMMO CnefoBaTb BCEM
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PeKomMeHaaumnAmM nevauiero spava. rlpu HEBbINO/NHEHUU NPaBUA U CPOKOB NOIb30BaHUA BCMOMOraTenbHom annapa‘rypoifl,
BO3MOMHO U3MEHEHMUE NaHa SIeYeHna (CMeHa annaparos, yaaneHue 3y6oB U Ap.) U, Kak CIeACTBUE, CHUMKEHUe pesynbraTa
neveHna. CyMMa ynnayeHHas 3a annapatbl, K KOTOPbIM A He CMOr(na) MPMBLIKHYTH MO PasNUUHLIM MPUYMHAM, He
BO3BpallaeTca.

12. MHe U3BECTHO, 4TO HEOGXDAMMD NPOU3BOAUTb aKTUBALUIO CbEMHbIX annapaTos U HECHEMHOM TEXHUKM CTpOro B CPOKMH,
YKa3aHHble e4alim Bpavyom. rlpu HapyweHuu pexomeH,qau,Mﬁ ne‘-laLI.lMﬁ Bpay UMeeT NpaBo 3aBepLlnUTb 1e4eHne Ha AaHHOM
atane 6e3 BO3MELLEHUA CTOMMOCTU OPTOAOHTUYECKOW annapaTypbl UK neveHnA. Heo6XoAMMO NPOBOAUTL TUrUEHUYECKYIO
UMCTKY OPTOAOHTUYECKOI annapaTypbl B COOTBETCTBMM C PEKOMEHAALMAMM leyallero Bpaya.

13. MHe WU3BECTHO, YTO NPU HEBLINOTHEHUU peKOMeHAaLLMﬁ Jieqaulero spavya B npouecce akTUBHOro Ne4eHUA U B nepuoa
NONb30BaHMA CbEMHbIMU annapatamMu CPOK JIeYeHUA MOXKET YA/IMHUTLCA, a pe3ynbTaTbl JIeYeHUA MOryT 6bITb MeHee
3¢ HEKTUBHBIMMU.

14. MHe W3BECTHO, YTO B NEpMOA AKTUBHOTO POCTa /NIULEBOTO Yepena B HEKOTOPbIX CAyyaax TpebyeTca MoBTOpHOE
M3roTOB/NIEHWE OPTOAOHTUYECKOrO annapara M3-3a PocTa KOCTHOM TKaHW, HO He yale 1 pasa B 8 mecAles. B aTom cayyae A
onaa4yuveato NOBTOPHOE U3roToB/IEHWE annapaTa.

15. MHe U3BECTHO, 4YTO MNOC/e OKOHYaHUA aKTUBHOrNO nepuoaa OPTOAOHTUYECKOro JseYyeHusa HeOﬁXOAMMO HOCUTb
peTeHLWIOHHbIﬁ annapat B Te4YeHue BCero nepuoaa, KOYprIFI Tpeﬁyemn ANA 3aKpensieHnAa pesynbraTta /e4YeHua, B
NPOTUBHOM C/ly4yae MOMET PasBUTLCA PeLUAMB aHOManuM npukyca. KOHTpOAb 3a HoleHWeM annapata ocyliecTBaseT
Nlevalumii Bpay-opTOAOHT (KOHTPO/b KauecTBa $pUKCaLMM PETEHLIMOHHOrO annapata B nos0cTy pra).

16. f NOHUMal0 U coraceH(a), YTo Nepenom, TpeLmHa OPTOAOHTUHECKOrO annapara UaKU ero MeTaiIM4eckuX KOHCTPYKLUMIA(
nocne ucrevyeHusa I'apaHTMﬁHOI’O cpuKa), np P HOBbIX TOB, YTEPA annapata He ABAAIOTCA rapaHTMﬁHhIMM
CNy4anMK U BOMKHBI BbiTb ONAaYeHbl OTAENbHO.

17. Al NOHMMalO, YTO NPEAJIOKEHHOE /leYeHUe MOMOMET MHe COXPaHWTb 3[40POBbE, TEM HE MeHee, OPTOAOHTUYEeCKoe
NleyeHne ABNAETCA BMELATENbCTBOM B MOW OpraHu3Mm, W, Kak /io6oe MeAMUMHCKOE BMEWaTeNbCTBO, HE MOMET UMETb
CI'OI'IpOIJ,eHTHOﬁ rapaHTUM Ha ycnex, Aax<e npu u, OM BbINO. BCeX K. KUX U TEXHO/IOMMYECKUX 3Tanos.

18. A NnoHUMalo, YTO B Nepuos pocta UAU MpPpU HanU4yuu 3aboneBaHuin napogoHTa OPTOAOHTUYECKOE /ieYeHUe MOXKeT
CylWeCcTBEHHO OTK/IOHATbCA OT HamMe4YeHHOro naaHa. BpaH-OpTOAOHT 06bACHUA MHE, YTO He pexe 1 pasa B 6 mecaues OH
O6BACHAET MHE BbINOHEHUE HAMEYEHHOrO MNaHa IeYeHWA W NPU BO3HUKHOBEHWW BbILIENEPEUUCNEHHBIX CUTYaLMA Mbl
oﬁcy»(,uaeM ,qanbneﬁume MaHUNynauMuM U NpOU3BOAUM KOPPEKLMUIO NaHa Ha KaXXaom 3Tane.

19. MNoHumaro CYLWWHOCTb NpeanoXeHHOro Ie4eHUA U YHUKalbHOCTb cobcTBeHHOro opraHusma. fa cornaceH(a) C TeéM, YTO He
BO3MOXHO npeAacKasaTb MAEaanblﬁ pe3ynbTaT NAaHUPYyemMoro Ne4eHus. fa NMOHUMAKD, YTO MHE He 6biau npepocrasieHbl
KaKue-n11Mb0o rapaHTUM 06 YCMewHOCTH pesyabTaTax eyeHnsn, OAHAKO rapaHTMPOBaHO NPOBEAEHWUE IEYEHUA CreLanucTom
COOTBETCTBYIOWEN KBaNUdUKaALMK, NPUMEHEHWE UM KaYeCTBEHHbIX MaTepPUanoB U UHCTPYMEHTOB, COBNIOAEHUE METOAUK B
acenTUYeCKUX yCnoBuax.

20. lMpu BO3HUKHOBEHUWU KaKUX-NMBO KOHQNMKTHBIX CUTyauuid, A obpalialocb BO Bpa4yebHYlO IKCMEPTHYI0 KOMUCCUIO B
K/MHUKe, A€ CneLuanucTbl Heo6XoAMMoro MHe NpoduA peLuatoT Mot BONPOC U BbIAAIOT 3KCMEPTHOE 3aK/loueHue.

21. A pawo paspelleHue Nevallemy Bpady Ha npeaocTaBneHue WHOOPMaLLMKM, cocTaBAAloLElH BpauebHYIO TaitHy, TpeTbuM
MUAM B MHTepecax 06cneA0BaHNA U NedeHus,

22. A pao pasp moemy Bpayy Ha npegocTtaBieHne UHGOpPMauuM, cocTaBalolelt BpayebHyio TaitHy,
CI'anOBOﬁ KOMNaHuu ¢ KOTOpOVI Y MEHA 3aK/li4YeH A0roBop Ha OKasaHue MeaULUHCKUX ycayr no Aoﬁpoaoanumy
MeAMUMHCKOMY cTpaxoBaHuio (AMC).

23. fl NONHOCTBIO MPUHMMAIO U BbIPAXKAIO CBOE COTNIACHE Ha OMAATY YCyr CTOMATONOrMYECKOM KAMHUKM «TEPAY,

24. Al noaTBepXAalo, YTO npounTan(a) U NoHAn(a) BCe BbILEU3NOKEHHOE, UMeN(a) BOIMOXHOCTL 0BCYAUTL C levalum
Bpa4yom BCe UHTepecyrwme U HENOHATHbIE MHE BOMPOCHI, CBA3aHHbIE C 1e4eHnem moero 3a6oneBaHua U nocneaywouwero
peaﬁwnwrau,uouuoro nepuoaa. Ha 3a4aHHble BONpPOChI A HDHWMA(E) YAOBNETBOPAIOLULINE MEHA OTBETbI U Y MEHA HE OCTazoChb
HEeBbIACHEHHbIX BOMPOCOB K Bpauy.

25. Hactosuee uHpopmupoBaHHoe A06POBOSLHOE COrNacue COAEPHKUT HeOBXOAUMYIO ANA MeHA MHPOPMaLMUio C Tem,
ytobbl A O3HaKomuncA(ach) C MpeanaraemMbiM JeYeHMEM U Mmor(na) AaTb CBOe cCOrnacke Ha NpoBeAeHUe [AaHHOro
MeaAUUMHCKOro BMeLllaTenbCTea, nnbo 0TKa3aTbCA OT Hero.

26. Moe pelieHue aBnsetca cBo6oAHbIM M A06POBO/MbHLIM M NpeAcTaBnseT coboit MHGopMUpoBaHHOe Ao6poBoNbHOE
cornacue Ha npoBeAeH1e MeAULMHCKOro BMellaTeNbeTea.

Moanucb NaumueHTa /3aKOHHOTO NPeACTaBUTENs

Damunua (nonHocTbio) U.0.
Moanucb nevalero spaya

®damunua (nonHocTbio) U.0.
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IMpunoxenue I' (cipaBouHOE)

Meouyunckasa kapma opmoooHmMU4eCcK020 nayuenma

Kox doprmr
no OKVI
Kox oprarnzanun mo OKIIO

MeaHIHECKas TOKYMEHTaIHA
Vaernas dpopma N 043-1/y
Vreepaaera npuakaszom Munzapasa Poccun
o1 15.12.2014 N 834n

ME/JUIIIHCKAS KAPTA
OPTOJOHTHYECKOI'O ITAITMEHTA N

1. IaTa 3am0.THeHHS MeIHIHHCKOH KAPThI

2. ®aMHIHSA, HMS, 0TIeCTBO

3. IToa: Mmyzk. - 1, 2KeH. - 2
4. IaTa po:KIeHHA:

5. MecTo perHcTpanmHH: cyobeKT Poccuiickoii ®@egepanan

Tea

6. MeCTHOCTB: TOPOACKAs - 1, ceberas - 2

7. CeMeiiHOe MOJIOJKeHHE: COCTOHT B 3apPeTHCTPHPOBAHHOM Opake - 1. He COCTOHT B 3aperHCTPHPOBAHHOM Opake - 2. HeT
CBeJIeHHi] - 3.

8. OGpazoBanHe: npogeccuoHambHoe: BEICIIee - 1, cpelHee - 2: 061 ee: cpelHee - 3, OCHOBHOE - 4, HaJaIbHOE - 5; HEH3BECTHO
-6

9. 3aHATOCTB: paGoTaeT - 1. MPOXOIHT BOEHHYIO CIykOy HIH IPHPAaBHEHHYIO K HeH ciyxkOy - 2: meHcHOHep(ka) - 3.
cTyzneHT(Ka) - 4, He pa6oTaeT - 5, mpo4He - 6

10. MecTo padoThl, J0TKHOCTH

11. Hoxac OMC: cepust N

12. CHHJIC

13. HaaMeHOBAHHe CTPAXOBOH MeJHIHHCKOH OPraHH3AIHHA

14. [TokyMeHT, yI0CTOBePAIONIHIi THIHOCTE: CepHs N

BBIAAH #

15. Baa omaarbi: OMC - 1; 610KeT - 2, IVIATHBI® YCJIYTH - 3, B T.49. JIMC - 4; apyroe - §
16. Ko KATeropHH JIbIoThI:

17. Iaarso3, ycTAHOB/IeHHbIH HAIPABHBIIeH Me THIHHCKOH OPraHH3AIHEeH:

17.1. ocHOBHOTO 3a60. a1 xox mo MKB-10
17.2. ocoKHEHHSA OCHOBHOTO 3a60. a
18. JKAJIOBBI

18.1. I:I 3cTeTHdeckHe: 18.2. l:l Mopdomorayeckne, 18.3. l:l (dyHKIHOHATEHEIE (CO CTOB pomHTeneii):
':] HeCMBIKaHHe Iy0. D POTOBOE JBIXaHHE, D HHOAHTHIBHOE ITIOTAaHHE, I:I GPYKCH3M,
\:I HapyIIeHH: IPOH3HOMIEHH 3BYKOB PedH ( ). \:’ BAJIOE JKeBaHHe,

TIPHBBITHOE CMEMIeHHe HHKHEH 9eTI0CTH (I:] BIIEpeN, D B CTOPOHY). D HapyIeHH: GpyHKIHH
BHCOYHO-HHKHEJeTIOCTHOTO CyCTaBa.

JlonoTHHTEBHO:

19. AHAMHE3

19.1. HapymeHHe 300pOBBS MaTePH BO BpeMsA GepeMeHHOCTH (TPHMECTp): D I D II. D juts (l:lHET)
19.2. PoxzeH (l:' B CPOK. l:| HeJOHOIIEH);

19.3. BHI BCKapMIIHBaHHA (I:l ecTecTBEHHOe. I:] HCKYCCTBEHHOE C Mec., D CMeIIaHHoe)
19.4. Hagano npope3. IepBBIX BPEMEHHBIX 3y0O0B: Mec.
19.5. Hagamo cMeHSBI IepeTHHX 3y00B: JeT.

19.6. Hamause BpeTHBIX npnxmex(l:‘ za, D DHET)Z |:| COCaHHe NalbleB, D BepxHeH Iy0sL

I:I HHKHeH ryGsI, l:l A3BIKA, I:I TpeIMeToB

19.7. HamuuHe BPOKISHHBIX AaHOMATHH Pa3sBHTHA YeII0CTHO-THIIEBOH 00IacTH:

Het
D Y poIHTeneH. |:| GpaTbeB. D cecTep. D ZIp. POACTBEHHHKOB, D

19.8. TlepeHeceHHBIE H COMYTCTBYIOMHE 3a00IeBaHHA ( I:Iuer):
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Jlucrencus CkapiaTuHa D 3a001eBaHHs HEPBHOH CHCTEMEI

Paxut TpaBMa ITaponoHTOnATHA

BetpsHas oclia 3aboneBanus JIOP opraHoB MHO’KeCTBeHHBII KapHec

Hinninjinin

L ) O T Y
L O D T

T'ematut 3abo1eBaHHs OIIOPHO-BHIAT. alIapara AllneprudyecKkue peakiHH:
JudTtepus HMMyHOAe(HITHT
HH¢. napoTut DHIOKPHHHEIE 3a001€BaHHsA IIpoune:
Kops Bone3nn JXKT, neueHn, mouexk
Kpacnyxa Bone3nu cepaua
19.9. TIpoBOIHIOCE paHee OPTOJOHTHUECKOE JIeYeHHe (DHeT)Z
19.9.1. JITUTeIbHOCTH JI€UEeHUS JIeT;
19.9.2. Buz annapaTypsl (\:l CheMHas, \:| HechbeMHad).
20. OCMOTP JIHIIA. KE®AJIOMETPHA
20.1. Tuyo angpac:
20.1.1. Iupuna muna: (zy-zy MM)
20.1.2. BeicoTa 1Hna: (n-me MM, D-Sn MM, sn-me MM)

20.1.3. JIuo CHMMETPHYHOE (I:I Ia, [IHCT)
20.1.4. TTon6opoaoK cMeIleH |:| BIIPaBO, I:I BJIEBO, ‘:IHeT
20.1.5. BeIpaKeHHOCTh HA[IIOA00POIOYHOH CKIANKH: ( D na, DHeT)

20.1.6. T'yGbI COMKHYTEHI ( |:| na, |:| HeT)
20.1.7. CuMnTOM "IeCHEBOH yIbIOKH" (D na, ‘:’HeT)

o a 20.2. JTuyo 6 npopuns:

20.2.1. Tun npodus:
anmoﬁ (a). I:IBbmymmﬁ (), D BOTHYTBII (B)

20.2.2. ITonoxeHne BepxHeil IyObl:

\:IBmcrynaeT. |:|3anaﬂaeT. D NIpaBHJIbHOE
20.2.3. ITonoxxeHne HHKHeH I'yObl:

20.2.4. TTonoxeHue moaA00POIKa: DBHCTyHaET, D?,ananaeT, l:' NpaBHIbHOE

anore}mx. |:| PeTPOTeHH s, IPaBHIIBHOE.
21. OCMOTP IIOJIOCTH PTA

21.1. Mazkue mkanu nonocmu pma:

21.1.1. V371euka BepXHei I'yOBl: I:I KOPOTKas, I:I IIHPOKAasL, D TIPHKpEIIeHa HU3KO, I:I B HOpMe.

21.1.2. V371euka HHKHeH I'yObL: I:I KOPOTKas, D IIHPOKad, I:l TIPHKpeIIeHa BEICOKO, D B HOpMe.

21.1.3. V3/1euKa A3BIKa: \:] KOpOTKas, \:’ IIHPOKas, D B HOpPME.

21.1.4. S3BIK: D MaKpOITIOCCHS, |:| MHKPOTIIOCCHS, ‘:’ B HOpME.

21.1.5. ITpeaaBepHe MONTOCTH PTa: D MeJKoe, D B HOpMe.

21.1.6. Cnu3HcTasd 000/10UKa: I:I THIIepeMHPOBaHa, l:l OTeYHa, l:l runepTpodupoBaHa, D aQTHL,

D SA3BBI, I:\ 3aepl. I:\ B HOpME.
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21.2. 3yow1:
21.2.1. TIpukyc: D BPEMEHHBIH, D CMeHa 3y0oB, D MIOCTOSHHBIH
21.2.2. TurueHa moiIocTH pTa: I:I Xopomras, |:| YIOBJIETBOPHTEIBHAL, |:| mIoxast

21.2.3. AHOMaIuu 3y00B:

- [IB€Ta

- CIPYKTYDHI TB. TK.
- (hopMEI

- IIOJTOJKEeHUS™

- CPOKOB Ipope3.**

- KoImuecTBa***

M/z pa3Mepsl

M/z pa3Meps!

- KOJTHYecTBa***

- CPOKOB IIpope3.**

- IIOJTOJKEeHU™

- (opMmEI

- CTPYKTYPBHI TB. TK.

- IBeTa

* B - BecTHOyIpHOE, O - opanbHOe, [] - mucTansHoe, M - Me3nansHoe, C - cynpanonoxenue, 11 - HH}panonoxeHue,
T - Toproanomanus, Tp - TpaHCcIo3Huus, IIp - mpoTpy3Hs, Pt - peTpy3us.

** P - peteHnus, I1 - nepcuCTeHTHEI, PV - paHHee yJaneHue.

**% ATI - aneHTHs NepBHUHAA, AB - aneHTHA BropuuHasd, CK - CBepXKOMILTEKTHBII.

21.2.4. 3ybHas ¢popMya:

MNpanan craposa Nesan croposa

C - xapuec B CTaJHH IIATHA T" - rumomnnasus
K - xaprno3Has I10I0CTh @ - (roopos
II - m1oMGa R - xopeHB
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21.3. 3yonoie paoot
21.3.1. Pa3Mepsl 3yOHBIX pAoB (103. 1-3, 5-6, 9-10, 12-14) u 21.3.2. ®opMsI 3yOHBIX PAIOB ( I:]B HOpMe)
anHKaIbHBIX 0a3HCOB yemrocTel (1mo3. 4, 7, 8,11)

5 ; oy .......-........[Z] ] ] ]
: U L U
v§) mmw'”E V-obpasnan Tpaneuueudrian Tpeyaonsnan

U

Acummempuynan

A - ) R L e LT
¢S NE S e L L r—

B Aouanus opui 3yEHOTS paga

I ’ AAA 21.3.3. KoHTaKT coceTHHX 3y00OB (\:la HOpMe):
3 - 'D 21.3.3.1. Inactema Mexay 1|1 MM
.....D 21.3.3.2. Ilnactema Mexay 1|1 MM
5 21.3.33. TPEMBI(IZIBB.})., I:|H.3.p.)
; Lo
. [ I 21.3.3.4. CKy4eHHOe [I0JIO)KHHe ————
broverersesinarediey " . ’ nnmui I:' I:' I:]
. 12 I 21.3.4. Hapymenue 10CTIeI0BATe TBHOCTH
[ ¥ e R E pacmooxeHHs 3y00B (I:IHeT):
3 ]“ l 21.3.5. CHMMeTpHYHOCTh PAaCIHOIOKEeHH 3yOO0B:

(I:l COXpaHeHa, E]Hapymeﬂa )

21.4. Okknro3us
21.4.1. CazummanvHoe Hanpaeiexue:
21.4.1.1. OKKII03H MOTSPOB IO DHIUIIO: CIIPaBa (|:| I |:| IL DIH KIL.).
cleBa (I:I L \:I II, DIH K1)
CMBIKaHHE MOJIIPOB HapyIIeHO Ha (MM): CIIpaBa , ClleBa
21.4.1.2. OKK/Ir03Us KIBIKOB 10 DHIVIIO: CIIpaBa (l:| L |:| 1L D III k1),

cneBa(l:I L \:I II, \:I IIT k1)

21.4.1.3. CMBIKaHHE PE31I0B: D B HOpMe, D CaruTTajbHas melb MM,

I:l obpaTHas pe3LoBas OKKIIO3H, D oOpaTHas caruTTaIbHas IIeldb MM.
21.4.2. BepmuxaivHoe HanpagieHue.

21.4.2.1. IlepeHuii oTaen (DB HOpMe):
D BepPTHKAJIbHAA Pe3L0Bas TH30KKIIO3HA: BepT. IIelb MM, B IIpeJieiax 3y6oB:
an}max pe31oBasi OKKIIO3HA:
Drﬂyﬁo]{ax pe31oBas OKKII03HA (BeTHYHHA ITepeKPhITHS: |:|> 1/3. |:]> 1/2)
Dmyﬁoxax pe3moBast TH30KKII03HA ( [lrpanympy}omax OKKTIO3HA):

21.4.2.2. BokoBoit oTzen ( I:‘B HOpMe): TH30KK/IIO3HA D CIpaBa, I:IcneBa

21.4.3. TparceepcanvHoe HanpaegieHue:

21.4.3.1. Iepenuuii oTAe1 (E’B HOpPMe):

CMENIIeHHEe KOCMETHYECKOI'0 IeHTpa ( E BIIPaBO, B BJ'IeBO) Ha MM

21.4.3.2. BOKOBOIi 0TA€e1 3yOHBIX PAIOB ( I:IB HOpMe):

ITepekpecTHass OKKIFO3HS CIpaBa cieBa
ITanmaToKKIrO3HA D I:]
JIMHIBOKK/IIO3HS D [:]
BecTuOy10KKII03H I:]

L]
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22. PEHTTEHOJIOTHTYECKOE HCCJIEJOBAHHE
22.1. Opmonanmomozpagpus uenrocmeil (1ata)

22.1.1. AcHMMeTpHs pa3BHTHSA Tell YelIroCTeil E H BHCOYHO-HHXKHEUEIIOCTHEIX CYCTaBOB D D (|:|Hel‘).
22.1.2. BpoX/IeHHas pacIle/IHHa D aJIbBEOJIIPHOTO OTPOCTKA, I:IHéGa (D HeT):

\:’ MIPaBOCTOPOHHSAA, D JI€BOCTOPOHHSAA, \:’ JIBYCTOPOHHSLA.
22.1.3. JlecTpyKIHs KOCTHOH TKaHH YeIIOCTH B 001aCTH 3y00B (I:’ HeT).

22.1.4. ATpodHs KOCTHBIX IeperopoIoK B 00,1aCTH 3y00B ( I:’HET).
+- 10 1/3,++- g0 1/2 , +++ - Gonee 1/2 QIHHBI KOPHA

22.2. Tenepernmeenozpaus 20106v1 6 60K0601 npoekyuu (1aTa)
(He 3amoIHAeTCA IPH HATHIHH KOMIBIOTEPHOTO PacueTa)

24. JOIIOJIHUTEJIBHBIE METO/JbI HCCJIEJOBAHMA

OOGocHOBaHHE IIpEeABapHTEIBHOI'O JHATrHO3a

25. K1uHAYeCKH THATHO3:

OCHOBHOTI0 3a00JIeBaHHUS: ko1 mo MKB-10

OCI0XHEeHHUS:

COmIyTCTBYIOIIHE 3a00IeBaHHS:

BHenmHsAg IpHYHHA (IPH TPaBMAaX H OTPABIEHHAX): kxoza mo MKB-10

26. ILnaH o0c/Ie10BAHHAS
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27. IlnaH 1e4eHASA

28. HHpopMHPOBAHHOE J00POBOIBLHOE COIVIACHE ITAIlHeHTa Ha MeIHIIHHCKOe BMeIIaTeIbCTBO HIH OTKA3 OT MeIHIIHHCKOTO
BMeIllaTe/IbCTBA OTy4YeH(0):

YHCIIO MecAn rog BpeM:A

29. /IHeBHHK BpPa4a-0pTONOHTA

Jlo TeueHHS B mporecce 1eueHHs ITocne neueHns

1 |Mogemn 3yOHBIX PSI0OB

¢dac/mpoduIs/yIeIoKa/

2 |®@ororpaduu
B ITOJIOCTH PTa/C ammapaToM

®oto Mozenn |BEPXHETO cieBa/(ac/crpasa

3yGHOTO PSJid |HmKHero cilepa/dac/crpapa

4 |OpromarToMorpaMma

GoKoBas
5 |TenepeHTreHOrpaMMa rOIOBBI
npsAMast
TomorpamMmMa BHCOYHO-HHKHEUeTIOCTHOIO

cycraBa

30. HaoaroaeHHne

Jlata Status localis Kozp! BBIOIHEHHBIX MAHHITY AU
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IMpunoxenue /I (cipaBouHOE)

AnKkema 01 oueHKu 00uwe20 300P06bsa naUeHma

1. Mep Te 6bl, C KOT
OpTOAOHTY (Bbl6epuTe OAWH BapHaHT)

(O orcyterayior

3cTeTnyeckue (HenpaBUNbHOE NONOXKEHNE 3y60B, aCUMMETPUSA ULa U Ap.)

®yHKLMOHaNbHbIE (HapylweHne GyHKLMM BUCOYHO-HUKHEYENIOCTHOrO CyCTaBa,
O mp oe ci W YENKOCTH, HapyLIEHNe NPOU3HOLIEHUS 3BYKOB

peun n ap.)

CouyeTaHue aCTETUYECKUX U ¢yHKL(VlOHaﬂbeIX »ano6

N

Mposogunock nu Bam paHee opToAoHTUYECKOE NeyeHune? *

©)

Na

@)
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INTRODUCTION

Topicality of the research

Distal bite in terms of frequency of occurrence ranks first among the population of
the Russian Federation [11, 28, 30, 36, 55], as well as among the population of the world
which is verified by Khan et al. (2014) [129] and Bilgic et al. (2015) [77], and associated
with a multifactorial etiology of the pathology.

One of the etiologic factors of distoclusion development is nasopharynx and
oropharynx pathologies. It was in 1907, when Angle demonstrated in his works that Class
IT division 1 anomalies develop against the background of obstruction of the upper
airways and mouth breathing followed by the development of the high gothic palate,
constriction of the apical base of the upper jaw, protrusion of upper incisors and
lengthening of the anterior segment of the dentition [66].

At the same time, dentoalveolar and skeletal disorders in patients with
distocclusion also affect the function of the respiratory tract. Thus, an increase in the
value of the angular cephalometric parameter ANB and a decrease in the value of the
angular cephalometric parameter SNB are accompanied by a decrease in the width of the
upper respiratory tract [134], increasing the risk of development of systemic pathologies.
Poor oxygenation of the body results in the development of cognitive impairments
including distracted attention, defective memory, perception and sensomotor integration
[147]. Reduction in airways volume also increases the risk of developing obstructive
sleep apnea at night [177] and insufficient oxygen supply to the body weakens the
immune system, which increases the probability of developing infectious diseases [8].

Thus, impaired functioning of the upper airways affects the patient’s systemic
health and requires a timely diagnostics to prevent development of behavioral, metabolic,
psychological and cognitive impairments.

The literature on the subject does not give a single protocol for assessment of the
upper respiratory tract condition: various analyses offer their own cephalometric

landmarks to measure the volume. Most techniques use the cervical vertebrae as the lower
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boundary of the area under study [86, 106, 138, 182]. Though, as patients with distal bite
have, as a rule, problems with the locomotor system, as lordosis in the cervical part of the
spine [158], this diagnostic technique is not perfect. Besides, while scanning the
maxillofacial area, the patient may tilt their head that affects position of the cervical
vertebrae and results in the loss of accuracy of the data obtained.

At the present stage of orthodontics in the Russian Federation, there are no
domestic programs to assess the volume of the airways by cone beam computer
tomography (CBCT). The closest of the known domestic analogues is a diagnostic
method of the anatomical and functional state of the dentoalveolar complex [46].
However, the lack of high accuracy due to the fact that the tongue cannot be absolutely
static at rest (the patient makes reflex swallowing movements during examination),
subjectivity of the method against the background of insufficient visualization of soft
tissue landmarks according to CBCT data, the complexity of the diagnostic technique due
to the necessity to make additional landmarks during the research — all that point to the
need to improve the method for assessing the condition of the upper respiratory tract in
orthodontic patients.

Thus, the topicality of our research is determined by a high prevalence rate of
distoclusion and pathology of the upper airways, lack of a definite visualization protocol

and measurement of the upper airways volume by CBCT data.

The aim of the research is to substantiate the application of a new method to
assess the condition of the upper airways to improve the quality of diagnosis and

orthodontic aid to the patients’ occlusion pathology.

Research tasks

1. To analyze the prevalence structure of Class II dentoalveolar anomalies in patients

at the age of 18—44 at the orthodontic appointment in the clinic of the Faculty of
Dentistry and Medical Technology of the St. Petersburg State University from
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2018 to 2023, as well as determine the aetiopathogenetic factors involved in the
development of distocclusion of skeletal Class I and II.

2. To determine the main differences in the morphometric characteristics of Class II
of dentoalveolar and gnathic forms and highlight the most informative
cephalometric parameters of the three-dimensional analysis by CBCT data.

3. To conduct a comparative analysis of the current techniques to assess the volume
of the respiratory tract in orthodontic patients and substantiate the necessity to
develop and implement a new method of the three-dimensional examination of the

respiratory tract volume in the practical work of orthodontists.

4. To conduct a comparative assessment of the airways volume in patients with
dentoalveolar and gnathic forms of distocclusion by CBCT data using both the

already known techniques and the author's one.

5. To develop and determine the effectiveness of a new method of three-dimensional

study of the upper respiratory tract volume in orthodontic patients.

Scientific novelty of the research

For the first time the structure of the prevalence of Class II dentoalveolar anomalies
in patients aged 18—44 years was analyzed in the clinic of the Faculty of Dentistry at the
St. Petersburg State University from 2018 to 2023, and the main aetiological factors
involved in the pathogenesis of dentoalveolar and gnathic forms of distocclusion were
identified.

For the first time, a comparative assessment of the morphometric parameters of the
dentition and cranial structures in patients with distal occlusion of dentoalveolar and
gnathic forms was conducted, highlighting the most informative cephalometric
parameters of three-dimensional analysis by CBCT data.

For the first time, an algorithm was developed for a three-dimensional diagnostic

examination of a patient with distocclusion by CBCT data.
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For the first time, a method for computer diagnostics of the upper respiratory tract
volume in orthodontic patients was proposed.
For the first time, the volume of the airways in patients with distal occlusion of

dentoalveolar and gnathic forms was compared by the author's method.

Theoretical and practical significance of the research

As aresult of the complex studies, new knowledge was obtained on the anatomical
and morphological features of the respiratory tract in patients at the age of 18—44 with
an occlusion anomaly in the sagittal plane and detecting the main aetiopathogenetic
factors involved in the formation of the pathology. The skeletal and dentoalveolar
characteristics of Class II determined, and the most informative cephalometric parameters
were identified by the three-dimensional cephalometry.

A computer diagnostic method of the upper respiratory tract volume in
orthodontic patients by CBCT data has been developed. The method provides a high
efficiency of diagnostic examination of an orthodontic patient by increasing accuracy
using bone landmarks during measurements, as well as reducing time costs and
simplifying the technique during diagnostic examination due to the presence of reference
planes when performing cephalometric analysis.

Clinical recommendations for dentists and ENT specialists in the management of
patients with distocclusion have been developed and implemented, which makes it

possible to reduce high morbidity rates and improve the patients’ quality of life.

Provisions for defense

1. In the structure of distocclusion prevalence at the orthodontic appointment in the clinic
of the Faculty of Dentistry and Medical Technology of the State University of St.
Petersburg, anomaly of Class II division 1, with concomitant disorders in the vertical
and transversal planes prevails. The frequency of such aetiopathogenetic factors as

artificial feeding, bad habits in childhood, genetic predisposition, oral breathing,
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periodic nasal congestion and ENT diseases in the development of distocclusion
prevails in patients with the second skeletal class with respect to the patients with
distocclusion and the first skeletal class.

2. With distal occlusion and the second skeletal class, skeletal and dentoalveolar
disorders are more pronounced than with the first skeletal class: dentition narrowing
in the area of premolars and molars, increased value of the sagittal gap due to the
tendency to a more position of the mandible, shortening of the effective mandible
length, as well as elongation of the maxilla. When performing the three-dimensional
cephalometry, it is necessary to carry out a complex cephalometric analysis calculating
such parameters as Co-A (total length of the maxilla) and Co-Gn (effective length of
the mandible).

3. To achieve a high accuracy in assessment of the airways volume by CBCT data and
reduce the time of the analysis, it is necessary to use bone landmarks as the boundaries
of the area under study - the reference planes of the upper and lower jaws.

4. In patients with distocclusion and the second skeletal class, against the background of
more severe cranial and dentoalveolar disorders, decreased volume of the airways is
observed by CBCT data, which results in deterioration in the life quality of such
patients and requires a multidisciplinary approach with the involvement of ENT
specialists to draw up a comprehensive treatment plan .

5. The method of computer diagnostics of the upper respiratory tract volume in
orthodontic patients that we developed is an integral part of the diagnostic examination
when planning the treatment of occlusion anomalies in the sagittal plane for the timely

diagnosis of the upper respiratory tract pathology and prevention of relapse.

Approbation of the dissertation results and implementation in practice

The research results have been implemented in the work of the Dentistry Department

of the Federal State Budgetary Educational Institution “The Saint-Petersburg State
University ” and “OMEGADENTAL” Ltd. dental clinic.
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Chapter 1. LITERATURE REVIEW

1.1. Spread of occlusion abnormality

According to the World Health Organization, malocclusion is the third most
common after caries and inflammatory diseases of periodontium [91]. This pathology
occurs in every second person on the planet. The prevalence of malocclusion varies in
different populations and depends on ethnicity. The highest prevalence of anomalies of
occlusion, according to the verified data, is in the countries of Africa (81%) and Europe
(72%), followed by America (53%) and Asia (48%) [132].

In Russia, the most common form of dentoalveolar anomaly is distal occlusion [11,
30, 36, 55]. In the work by Papazyan A.T. (2008) that distal occlusion was diagnosed in
151 out of 242 patients admitted for orthodontic treatment (62% of the total number of
patients admitted for treatment) [30]. The data obtained correlate with a more
contemporary study: according to Sokolovich N.A. et al. (2022) distal bite was diagnosed
in 38% of the students at educational institutions of the Ministry of Defense of Russia
[28].

High prevalence of Class I anomaly among the population of the world is
confirmed by Khan (2014) [129] and Bilgic et al. (2015) [77]. The lowest incidence of
Class II occlusion anomaly was registered among Africans (6.76%), and the highest
among Caucasians (22.9%). Among Mongoloids, Class II anomaly was detected in
14.4% of cases [62]. Differences in the statistical data of various epidemiological studies
can be explained by the effect of genes on the growth and development of the
maxillofacial area, the condylar cartilage of the mandible in particular [120].

In turn, the prevalence of Class III occlusion anomaly varies from 0% to 26.7% in
various populations. Thus, 75% of male patients from the Caucasus have Class III skeletal
characteristics - prognathia and/or macrognathia of the mandible [187]. In Russia, mesial
occlusion is diagnosed in 1-14% of examined children [35].

In the work by Khandogogo D.V. et al. (2016) distal occlusion was detected in

44%, mesial occlusion — in 10% of cases among 600 examined children [36]. It is
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important to note that anomalies in the sagittal plane are often accompanied by
impairments in the vertical and transversal planes.

According to our study conducted in 2022, a significant narrowing of the dentition
in the area of premolars and molars in the maxilla and mandible was detected in growing
patients with distal occlusion, which contributes to the progression of the occlusion
anomaly, transition of the dentoalveolar anomaly to the skeletal form with mandible
retroposition [28]. In more severe cases, cross-occlusion in the lateral sections develops
against the background of a mismatch in the width of the dentition. In the study by
Bagnenko N.M. (2015) crossbite was detected in 55.6% of cases, in children aged 14-17
years — in 21% of cases among the examined children of 10-13 years old [2].

In addition to malocclusion in different planes, anomalies in the position of
individual teeth are often detected at a clinical appointment. So, in the study by Lebedev
S.N. in 2019, the close position of the anterior group of teeth was detected in 30.3%,
diastema — in 2.1%, trema - in 3% of cases [37]. In turn, Bagnenko N.M. (2015) detected
teeth crowding in 53.3%, disordered interdental spaces — in 59.2% of the examined 10-
13 years old children [2].

According to Sokolovich N.A. et al. (2020), close position of the anterior group of
teeth in the maxilla and mandible creates favorable conditions for plaque accumulation
and increases the risk of development and progression of carious lesions of the enamel
that affects the aesthetic perception of the patient [191]. In addition, in the study
conducted in 2022, we determined that patients with distoclusion have a high incidence
of latent carious lesions of enamel below the equator, thus increasing the possibility of
inflammatory complications of the pulp and periodontium and the risk of premature tooth
loss [39].

At the same time, age-related variability in the prevalence of malocclusion is noted
that correlates with the studies by Gontarev et al. (2011): in the temporary bite, occlusion
anomaly is detected in 48.86% of cases, in mixed bite - in 66.9% and in permanent bite -
in 63.65% of cases [11]. The findings were confirmed by a later study by Alhammadi

et al. (2018), who determined that Class II anomaly occurs in 19.56% of cases in
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permanent dentition and in 23% of cases in mixed dentition with no gender differences
[62].

According to our earlier study, an occlusion anomaly is diagnosed in 90% of cases
in children aged 3.5 to 5.5-6 years and in children at the age of 6-9 years — in 100% of
cases. Consequently, in growing patients dentofacial complex disorders in mixed bite are
detected more often than in temporary bite. Most often, children and their legal
representatives complain of problems with school results, dissatisfaction with
appearance, dark circles under the eyes, and impaired articulation due to the bite
pathology [43].

In turn, in permanent occlusion, there is a tendency to reduce the incidence of
occlusion pathology. So, in the structure of prevalence of occlusion anomalies in the
sagittal plane among children aged 10-13 years distal bite occurs in 54.8% of cases, and
among children aged 14-17 years — in 9.2% of cases. The tendency to reduce the
occurrence of dentoalveolar anomalies in permanent occlusion is also characteristic of
mesial bite: mesio-occlusion occurs in 38.2% of the examined children at the age of 10-
13 years, at the age of 14-17 years - in 32.7% [2].

Thus, the highest prevalence of occlusion anomalies occurs in the period of mixed
bite. In turn, in permanent occlusion, there is a tendency to reduce the incidence of
occlusion anomalies that can be explained by the development of compensatory
mechanisms in the maxillofacial area [11]. However, in the process of study by
Zharmagambetov A.G. et al. (2016) a tendency was detected towards growing incidence
of dentoalveolar anomalies in mixed and permanent bites [19].

A recent study by Traebert et al. (2020) demonstrated a high prevalence of distal
occlusion with an overjet of more than 4 mm (21,1%) among 664 of 6-year-old children
in Brazil [154]. In the study of Zharmagambetov A.G. et al. (2016) distal occlusion was
detected in 42% of children with malocclusion. According to the authors, the most
common cause of distal occlusion is pathology of the ENT organs, which was found in
32% of the examined children. There were detected such conditions as common colds,
nasal septum deviation, hypertrophy of the inferior nasal turbinates and adenoids on the

posterior pharyngeal wall [19]. Partial or complete obstruction of the upper airways is
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accompanied by mouth breathing with development of a high gothic palate, narrowing of
the apical maxilla base, cross-occlusion in the lateral area, protrusion of the upper
incisors, and elongation of the anterior portion of the upper dentition [8]. The emerging
overjet of more than 3 mm in temporary bite and 5 mm in mixed and permanent bites
doubles the risk of dental injury [70].

Thus, distal occlusion is one of the most common forms of dentoalveolar anomalies
both in the Russian Federation and around the world. This fact proves the necessity for

additional research into the aetiology and pathogenesis of this type of pathology.

1.2 Aetiopathogenetic relationship between distal bite and upper airways
pathology

A high prevalence of distal occlusion among the population is associated with the
multifactorial aetiology of this pathology. Prenatal risk factors for Class Il anomalies
include fetal alcohol syndrome [110] and preterm birth [179] resulting in retrognathia of
the mandible. In turn, postnatal risk factors for Class Il anomalies include a finger sucking
and putting the tongue between the teeth, mouth breathing [104].

In our study conducted in 2020, the most common etiological factors in the
development of occlusion anomalies in children at the age of 3.5 to 5.5-6 years and 6-9
years were bad habits (finger sucking, mouth breathing) and heredity that contributed to
the development of overjet, the posterior position of the mandible, narrowing of the
maxilla in the area of premolars and molars [43].

The aetiological factors involved in the development of distoclusion are divided
into two groups — exogenous and endogenous. Exogenous aetiological factors include bad
habits (finger sucking, putting the tongue between the teeth, mouth breathing, etc.). The
effect of a bad habit depends on its duration and intensity. If habits have little effect on
the temporary bite and have no long-term effect, then their persistence in the mixed bite
increases the risk of permanent impairments [168].

In the study by Shetty et al. (2013) 33.2% among 1891 schoolchildren aged 6-11

years, had at least one bad habit. The most common bad habits were putting the tongue
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between the teeth (17.4%), mouth breathing (13%), finger sucking (1.7%) and bruxism
(0.4%) were less common [158]. At the same time, the incidence of bad habits depended
on the age: at the age of 6 finger sucking was the most common, while at the age of 12 it
was mouth breathing. Persistence of a bad habit at an older age is usually associated
with neuropsychiatric disorders [168].

According to V.P. Okushko (2003), among children with bad habits, distal
occlusion is observed in 47% of children, mesial occlusion — in 31.7 %, a neutral
occlusion in combination with abnormal position of individual teeth and their groups —
in 21.4% of children [24]. More recent studies demonstrate that dentition anomalies
develop due to bad habits in 61.1% of cases [202].

It is important to understand that self-regulation of bite anomalies caused by bad
habits is possible if the child gives this habit up before the age of 3, if it does not happen
before 4-5 years of age, then self-regulation is doubtful. After 5 years of age the bad habit
contributes to the reinforcement and progression of malocclusion [51]. Severity of the
developing occlusion pathology depends on the duration of the bad habit, the patient's
growth type, muscle tone, and genetic predisposition [73].

Among the endogenous causes of distal occlusion there are dental caries and its
complications, premature loss of teeth, genetic predisposition, rickets, endocrine
disorders, etc. According to Kuzmina D.A. et al. (2010) the prevalence of carious lesions
in children from 3 to 18 years of age is 82.3%, moreover, the decompensated form of
caries is predominant (54.7%), increasing the risk of a dental anomaly [38].

In the case of untimely diagnosis and treatment of caries, development of
inflammatory complications of the pulp and periodontal tissues is possible. Thus, in 11-
12 years old teenagers, periapical destruction foci in the area of the first molars of the
mandible are diagnosed in 38.3% of cases, increasing the possibility of premature loss of
teeth [39].

Distal bite can also be a hereditary pathology. The genetic variation of the ACTN3
gene (also known as R577X) is known to be associated with development of skeletal
Class 11 [59]. This gene is responsible for the correlation of muscle fiber types (actin and

myosin), and the contractility of masticatory muscles [153]. Thus, the disordered
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muscular balance of the lips, tongue and cheeks at the genetic level contributes to the
development of distoclusion.

So, in the study by Zharmagambetov A.G. et al. (2016) a survey among parents
showed that distal bite in the examined children occurs as a hereditary pathology in
parents and relatives in 26% of cases [19]. The study by Cunha et al. (2019) confirmed
the relationship between the sagittal cephalometric parameters of the dentofacial complex
and MYOIH and ACTN3 genes [112].

However, congenital pathologies and injuries may be the cause of less than 5% of
malocclusion cases according to John Mew (2018) [21]. If abnormal occlusion were
inherited, a higher prevalence of this pathology in certain regions could have been
expected. Nevertheless, according to epidemiological studies, malocclusion is found
everywhere and appears at a certain stage of the civilizing development of the population.
Anthropological data prove that transition from hard to soft food is an important
aetiological factor in the development of malocclusion, taking into account a higher
prevalence of Class Il anomaly among contemporary people [108].

According to Angle's (1907) classification, Class II dentoalveolar anomaly has two
divisions determined by the position of the anterior group of teeth in the maxilla [66]. At
the same time, according to the study by Borzabadi-Farahani et al. (2009), the first
division with protrusion of the upper incisors is more common (24.1%) than the second
one with retrusion of the anterior group of teeth in the maxilla (3.4%) [79].

In 1907, Angle demonstrated that Class II division 1 anomaly was associated with
the upper airways obstruction and mouth breathing [66]. One of the causes of mouth
breathing is a hypertrophy of the nasopharyngeal tonsil - accumulation of the lymphoid
tissue in the nasopharynx. According to Souki et al. (2009) mouth breathing was observed
in 71.8% of the examined people resulting from the upper respiratory tract obstruction
and allergic rhinitis, non-obstructive type of breathing was detected only in 9.5% of the
examined people [167].

Respiratory diseases rank first in the structure of general morbidity in children and

teenagers. More than 76% of children have a pathology of the lympho-epithelial
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pharyngeal system, and a chronic pathology of the lymphoid tissue of the nasopharynx
accounts for more than 50% of cases [34].

According to Zarubin S.S. (2007) the highest incidence of the upper respiratory
tract pathology is observed in 4 years old children. As the child grows up, the incidence
of hypertrophy of the pharyngeal and palatine tonsils reduces, but the incidence of chronic
tonsillitis and chronic rhinitis increases [13].

In childhood, a physiological enlargement of the adenoid tissue is detected that
reaches its maximum size by 3-7 years of age. At an older age, regression of adenoids
occurs, and by the age of 16-20, they are completely atrophied. However, adenoids also
occur in adult patients. The incidence of adenoid hypertrophy in adults varies from 2.5 to
18.8% [6].

Pathology of the respiratory system is one of the important predisposing factors in
development of distal occlusion. In the study by Elmomani et al. (2015) it was found that
skeletal Class II was detected in 78% of 8-11 years old children with a history of mouth
breathing for at least 6 months [106]. In the clinical practice, mouth breathing is often
detected in patients with partial or complete obstruction of the upper respiratory tract and
various malocclusions and periodontal tissue diseases are revealed on examination of the
oral cavity.

One of the etiological factors of the development of oral type of respiration is
hyperplasia of pharyngeal lymphoid tissue. For example, in the study by Iwasaki et al.
(2017) adenoid hypertrophy and palatine tonsil hypertrophy were detected in 15.2% and
22.6% cases of distoclusion, respectively. At the same time, the degree of obstruction of
the nasal cavity and hypertrophy of the tonsils correlated with the degree of the maxilla
narrowing [173].

The data obtained correlate with the functional matrix theory (Moss, 1969), that
says that bone structures grow under control and in line with functioning of the
maxillofacial muscles [146]. The Moss’s study explains and proves that the harmonious
development of the dentofacial complex is possible, if myodynamic balance in the

intraoral structures is maintained for at least 4-8 hours, and namely: the tongue should fit
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closely with the palate with lips closed and the teeth in contact or in a similar position
[21].

It was determined that in distoclusion, a low position of the tongue and hyoid bone
is diagnosed, thus contributing to the retroposition of the mandible and its subsequent
fixation in this position [174]. If hypertrophied tonsils take up a larger part of the
oropharyngeal space, a more anterior position of the tongue is observed resulting in
protrusion of the upper and lower incisors and dentition narrowing [70]. Diouf et al.
(2015) found in their studies that patients with a low position of the tongue and
obstruction of the upper respiratory tract have a narrowed upper dentition [123].
Adenotonsillotomy in such patients makes it possible to enlarge the transversal size of
the dentition, as also described in the study by Caixeta et al. (2014) [96].

Against the background of infectious and inflammatory processes, enlarged
adenoids block the upper respiratory tract and contribute to changes in dentoalveolar,
skeletal and soft tissues in the maxillofacial area. In 1872, researcher C.M. Tomes was
the first to suggest the term "adenoid face" with dentofacial features typical of mouth
breathing, namely: lack of lips contact, maxilla narrowing, retrusion of the lower incisors,
protrusion of the upper incisors, a sagittal and vertical gap, increased height of the face
lower third, increased gonial angle, posterior position of the mandible [60]. At present,
physicians around the world use the term to describe conditions that fall under these signs.

Behlfelt et al. (1990) associated dentoalveolar and skeletal changes caused by
mouth breathing with a muscle balance disorder due to obstruction of the upper
respiratory tract. In mouth breathing the tongue is shifted backwards and downwards
resulting in a deep gothic palate. Hypertonia of the buccal muscles causes narrowing and
development of a V-shaped maxilla, as the pressure in the area of premolars and molars
is higher than in the area of canines. In turn, the lack of pressure of the upper lip on the
anterior group of teeth results in protrusion of the upper incisors and the anterior position
of the maxilla [93].

Mouth breathing causes impaired growth and development of the mandible and
development of its posterior position which is associated with impaired nocturnal

secretion of somatotropin, the growth hormone [161]. According to Visnapuu (2001),
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the condyle of the mandible is the target of effect and the site of hormonal factors
synthesis, as evidenced by the expression of receptors for insulin-like growth factor |
[116].

It has been shown in vivo that condylar cartilage chondrocytes respond to
somatotropin exposure with increased proliferation, synthesis of proteoglycan, and active
mineralization [122]. Consequently, somatotropin deficiency incurs a decreased posterior
face height [99]. For example, in the study by Mattar et al. (2011, 2012) 3-6 years old
children after the restoration of nasal breathing through adenotonsillotomy demonstrated
a significant improvement of growth direction and inclination of the mandible, the
posterior face height increased 28 months after the operation. Nevertheless, there were
no pronounced changes in the dentition and occlusal relationship [83, 192].

Mouth breathing also leads to postural disorders, a forced tilt of the head in
particular, in order to increase the lumen of the upper respiratory tract blocked by the
posterior position of the mandible. Impaired breathing incurs a compensatory
displacement of the Ist cervical vertebra, development of a pathological bend in the
cervical spine [21].

Habitual forward flexion of the head for a long time imposes a great load on the
muscles of the upper back and neck and causes curvature and displacement of the cervical
and thoracic vertebrae, changes in the position of the shoulders, which in turn affects the
hips, knees and feet. So, in mouth breathing, cervical and lumbar lordosis, shoulder
antepulsion, posterior displacement of the shoulder blades, anterior displacement of the
pelvis, and hyoid bone ptosis are observed [157]. Postural disorders in adults present a
risk factor for the development of temporomandibular joint (TMJ) dysfunction [94].

Decreased activity of the upper respiratory tract muscles due to mouth breathing
may cause their increased elasticity, which manifests itself in snoring. During sleep,
muscle tone decreases resulting in a higher resistance of the upper respiratory tract [101].
This does not produce a noticeable effect on breathing in anatomically and functionally
healthy people. On the other hand, reduced muscle tone in tonsils hypertrophy can cause

the upper airways obstruction and eventually to obstructive sleep apnea.
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Poor oxygenation of the body in mouth breathing leads to cognitive defects,
including distracted attention, defective memory and perception and sensomotor
integration. Lack of oxygen in the body also weakens the immune system, which
increases the risk of infectious diseases [8].

Dentoalveolar and skeletal changes observed in mouth breathing affect the
psychological state of children. For example, Tristdo et al. (2020) found a high
correlation between an overjet value (>4 mm, >6 mm, >9 mm), deep incisal overlap,
diastema and/or multiple tremas, missing teeth in the anterior area with psychological
bullying of children [124].

According to our earlier study in 50 children of 9.5 £ 1.5 years old with horizontal
overlap, the average index of the Sten score on the Children's Manifest Anxiety Scale
(CMAS) was 7.25 £ 2.33 that indicates somewhat increased anxiety in the study group
of children. Consequently, maldevelopment of the maxillofacial area in the sagittal plane
affects the aesthetic perception of the child by peers, which is reflected in his
psychological state [28]. A sagittal gap, pronounced protrusion of the incisors, and a
significant narrowing of the dentition of both maxilla and mandible are accompanied by
increased anxiety in growing patients, which is reflected in the level of social and
psychological adaptation of children among the peers [124].

Thus, the pathology of the upper respiratory tract contributes not only to the
disorders at the level of the maxillofacial area, but also affects the systemic and
psychological health in general, especially in teenagers who desperately need a social
identity in the community.

There are objective anatomical characteristics that serve as an evidence of difficult
nasal breathing. Impaired patency of the upper respiratory tract can also be diagnosed by
computer tomography. However, to date, there is no clear protocol to assess the condition
of the upper respiratory tract by CBCT data [139]. Therefore, the main goal of our study
was to develop a new technique to assess the upper respiratory tract condition by CBCT

data.
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1.3 The role of the three-dimensional cephalometric analysis in the diagnostic
examination of patients with distoclusion

Pathology of the upper respiratory tract affects the growth and development of the
maxillofacial area at the skeletal and dentoalveolar levels, which is reflected in
cephalometric parameters. Analysis of the lateral teleroentgenogram (TRG) was first
proposed by Broadbent in 1931 [80]. Later, additional methods of cephalometric analysis
of TRG in the lateral projection were introduced by various authors, each of them having
both advantages and disadvantages.

In domestic orthodontics, TRG analysis is the most informative method for diagnosis
and planning orthodontic treatment of dentoalveolar anomalies and a number of authors
have contributed to the creation and development of this method [50]. In assessment of
the correct functional and aesthetic result by TRG in the lateral projection of orthodontic
treatment, its qualitative performance alongside with the analysis of an individual
assessment of the size, shape, position of the jaws and the relationship of the dentition
peculiar for people of different races and nationalities are of great importance [52, 31].
A number of authors, such as Kosyreva T.F. (1996), Fadeev R.A. (2009) offered their
own methods to assess the harmony of the dentoalveolar system development and
forecast the results of orthodontic treatment by TRG data in the lateral projection [18,
49].

The research by Gogoleva A.V. et al. (2014) demonstrated that teleroentgenograms
analysis using a computational procedure by only one author is not always informative,
since it does not present a complete idea of the clinical picture of the dental anomaly,
therefore it is of utmost importance to use an integrated method to study
teleroentgenograms combining advantages of different analysis techniques [10].

Undoubtedly, the cephalometric analysis of a 2D X-ray image has a number of
disadvantages: some distortions due to the incorrect orientation of the patient's head in
the cephalostat, overlap of anatomical structures, a double contour and enlargement of
the real size of the object [189]. All these factors significantly reduce the quality of the

patient's dentition assessment, cause errors in the primary diagnosis which is reflected in
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the orthodontic treatment plan.

A contemporary method of cephalometric analysis is a 3D-cephalometry that was
suggested in 1995 by Jacobson and Gereb. It is important to note that the total radiation
dose during the cone beam computed tomography is 80-90 uSv, which is equivalent to
the total radiation exposure during orthopantomography and teleradiography in frontal
and lateral projections [22].

CBCT allows for measurements in three planes: sagittal, axial and coronal, thus
significantly increasing the accuracy of the analysis [121]. The more accurate are the
stages of diagnosis before the orthodontic treatment, the more stable is the resulting
occlusion and the lower is the risk of recurrence. Besides, application of digital
technologies can reduce the period of orthodontic treatment due to a high accuracy of
planning which is important in treatment of distal occlusion [53].

So, according to the results of our research, it was found that orthodontic treatment
of patients with distal occlusion on fixed appliances is accompanied by deterioration in
oral hygiene increasing the risk of carious lesions of hard dental tissues [4, 44]. Besides,
changes in microbiological [33, 191] and allergological [41] characteristics of the oral
fluid are detected during treatment of patients with a bracket system that contributes not
only to carious lesions, but also to periodontal diseases [25]. Therefore, in order to
achieve high efficiency of orthodontic treatment of distal occlusion in the shortest
possible time, it is necessary to conduct an individual assessment of the skeletal and
dentoalveolar parameters by CBCT data in order to forecast the final result and achieve
its stability in the retention period [20].

Dentoalveolar anomalies in the sagittal plane are accompanied by significant
morphological, functional and aesthetic disorders [165]. So, according to Proffit W.R.
(2000) two-thirds of patients with malocclusion Class II division 1 have significant
skeletal changes [170]. Therefore, when performing a cephalometric analysis, it is
important to assess the relationship of the jaws in the sagittal plane.

Analysis of the jaws position in the sagittal plane was first suggested by Wylie in
1947 [205]. The most commonly used parameters for the jaws position assessment in the

sagittal plane are the ANB angle [176], Wits-number [126], Beta angle suggested by
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Baik and Ververidou in 2004 [75]. In the study by Qamaruddin et al. (2018) these
parameters were found to have a high correlation with the patient's skeletal class [90].

However, all parameters are not absolutely reliable, so it is sometimes necessary to
measure a few data that are complementary to each other. The value of ANB angle
depends on the position of the nasion point, rotation of the mandible, inclination of the
maxilla and SN plane. With age, the anterior-superior shift of the nasion point occurs by
1 mm a year; therefore, the value of ANB angle will differ in different age periods [114].
It was found that antedisplacement of the nasion point by 5 mm in horizontal direction
1s accompanied by a decreased value of ANB angle by 2.5°. In turn, shifting the nasion
point up by 5 mm decreases ANB angle by 0.5°, and moving this point down by 5 mm
increases ANB angle by 1° [130]. The severity of Class Il anomaly is also determined
by the value of SNB angle [181].

The Wits number is affected by the occlusal plane orientation which position is
difficult to reproduce, especially in the period of mixed dentition, partial absence of teeth,
open bite, skeletal asymmetry and with a deep Spee curve . A change in the occlusal
plane inclination by 5° leads to a change in the value of the Wits number by 3—6 mm,
while the jaws position in the sagittal plane may remain unchanged [114].

The Beta angle is measured using the mid-mandibular condyle which is sometimes
poorly visualized in the picture. However, the value of this parameter does not depend on
changes in the base of the skull and jaws rotation [84]. The Beta angle can be used to
conduct a comparative cephalometric analysis, since this parameter reflects the true
changes in the sagittal relationship of the jaws associated with growth or orthodontic and
orthognathic treatment [75]. Up to now, the search for new cephalometric parameters not
strongly affected by vertical measurements and based on more accurate and easily
reproducible structures is still ongoing

Among the new cephalometric parameters in the sagittal plane implemented in the
last decade, the Yen-angle [151] and W-angle [76] are singled out which values are
stable, since the Sella, M-point, and G-point are used as the main landmarks. Kapadia et
al. (2017) found in his study a high correlation between W-angle, Yen-angle, ANB, Beta
angle, and Wits number [85].
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The advantage of Yen- and W-angles is that they do not use points A and B that
are difficult to visualize, the occlusal plane (used to calculate Wits number) and the mid-
mandibular condyle (used to calculate Beta angle) as reference points [130].

The W-angle is used to assess intermaxillary skeletal discrepancies in the sagittal
plane. Rotations and growth of the jaws in the vertical plane do not affect the value of
this parameter due to the corresponding S-G plane rotation. Therefore, the measurement
of the W-angle is especially relevant for patients during growth and in the jaws rotation
[60]. However, it is important to note that the W-angle and Yen-angle do not allow for
assessment of pragmatism or retrognathia of the jaws [136]. Thus, there are no uniform
standards to assess cephalometric parameters in distoclusion in young and adult patients.
When conducting a cephalometric analysis, in most cases it is necessary to evaluate
several parameters, both angular and linear, to identify etiological factors and make a
diagnosis by cephalometry.

Class II anomaly results from numerous combinations of morphological and
functional disorders, skeletal and dentoalveolar changes. For example, Zheng et al.
(2020) noted decreased values of SNA and SNB angles in pathologies of the upper
respiratory tract being the evidence of retrognathia and / or a change in the inclination
of the maxilla and mandible. At the same time, there is an increase in the gonial angle and
anterior face height, thus confirming the tendency for a vertical type of growth in patients
with mouth breathing. In pathology of the upper respiratory tract increased ANB angle
1s also detected, which in turn indicates development of distal occlusion [109].

Uribe et al. (2014) conducted a cephalometric analysis of 309 lateral
teleroentgenograms of patients with Class Il and identified seven main components
explaining 81% of all variations in this pathology. Approximately half of these variations
were associated with vertical rotation of the mandible (25%), position of the incisors
(15%), and size of the mandibular ramus and body (12%). Besides, five separate groups
were identified, representing a wide range of Class II phenotypes . [165]. Thus, a change
in the position of the main skeletal structures is accompanied by a change in the entire
maxillofacial complex as a whole.

In some studies, Class Il division 1 patients had a normal [197] and an anteposition
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[61, 125] of the maxilla, while in other studies retroposition of the mandible was found
[16, 85]. In turn, in the studies of Sidlauskas et al. (2006) and Bader et al. (2008) skeletal
Class II was caused by both anteposition of the maxilla and the retroposition of the
mandible [74, 185]. In all these studies, ethnicity of the patients played a decisive role in
determining Class II craniofacial features [63].

For example, Rana et al. (2017) conducted a comparative cephalometric analysis
of patients from different countries. The patients from China with class Il dentoalveolar
division 1 had a less prognathic maxilla and more pronounced protrusion of the upper
incisors compared with the patients from India,. In turn, in the Chinese patients, the lower
jaw took a more retrusion position, which was confirmed by decreased SNB value [88].

In the study by Freitas et al. (2005), conducted among residents of Brazil, it was
found that Brazilians with skeletal Class Il have a normal position and size of the maxilla
and retroposition with micrognathia of the mandible in relation to the plane of the skull
[81]. In the study by Ishmurzin et al. (2012) skeletal Class II in the patients (ANB = 5.92
+ (0.47°) was also mainly associated with mandibular retroposition (SNB = 75.39 £ 0.74°)
[16].

El Hajj et al. (2017) found that retroposition of the mandible is the most common
etiological factor of Class Il anomaly: a decrease in the SNB angle was found in 82% of
women and 91% of men [140]. The results obtained confirm that in most cases it is
important to correct position of the mandible in the orthodontic treatment of Class II
anomalies.

Not only the spatial position of the jaws, but also their size plays an important role
in Class II dentoalveolar anomaly. In the study by Dmitrienko N.I. (2009) distal bite was
associated with relative maxillary macrognathia, prognathism and relative mandibular
micrognathia [12].

In the study by Wahed-Ul-Hamid et al. (2003) it was determined that Class II is
the most common malocclusion among Pakistani population (47%). Macrognathia of the
maxilla was found in 35%, while shortening of the mandible was noted in 62% of cases
in skeletal Class II,. The combination of these disturbances was revealed only in 3% of

cases [204].
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Skeletal class II in the Javanese population studied by Ardani et al. (2018), was
characterized by a protruding face profile, since more than 80% of patients had
mandibular micrognathia [68]. These findings correlate with an earlier study where a
shorter mandible length was found in Class II compared with Classes I and III [63]. In
the study by El Hajj et al. (2017) a decreased length of the mandible was found in 65%
of cases [140].

In the study by Ardani et al. (2018) a significant correlation was found between the
length of the mandible and the value of ANB angle in patients Class II dentition in their
medical history. A shorter mandible length was accompanied by higher ANB values, and
vice versa. A strong relationship was also found between mandibular length and SN-MP
angle. The shorter is the length of the mandible, the larger is the inclination of MP angle
[68].

In addition to skeletal disorders in patients with distocclusion, cephalometric
analysis detects dentoalveolar changes. Thus, position of the anterior group of teeth in the
maxilla determines a division of Class Il anomaly. At the same time, according to the
study by Borzabadi-Farahani et al. (2009) the first division with protrusion of the anterior
teeth in the maxilla is more common (24.1%) than the second one with retrusion of the
maxillary incisors (3.4%) [79].

McNamara (1981) found retrusion of the mandibular incisors to be one of common
characteristics of Class II, division 1 [142]. The retroposition of the mandibular incisors
was confirmed in the study by Brezniak et al. (2002) [160].

In turn, the study by Bader et al. (2008) showed that more than 70% of patients
with Class II division 1 have protrusion of the mandibular incisors associated in most
cases with mandibular retrognathia. The authors suggested that the protrusion of the lower
incisors is the result of dentoalveolar compensation of skeletal discrepancies [74]. In the
study by Freitas et al. (2005) Class II dentoalveolar anomaly was also characterized by
pronounced protrusion of the lower incisors [81].

According to the data of our previous study, the assessment of the incisor
inclination angle to the plane of the base of the skull and the interincisal angle is an

integral part of the diagnostic examination of a patient with distal occlusion, as sagittal
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mismatches bear a high risk of gum recessions in the anterior group of teeth in the
mandible, especially in patients with a vertical type of growth. In patients with a vertical
type of growth and distocclusion, the alveolar process thickness and the width of the
mandibular symphysis significantly decrease [20, 40].

A number of authors attribute the development of class Il anomaly not only to a
pronounced protrusion of the incisors [203], but also to the decreased vertical growth
component of the lower third of the face [185]. Growth type is determined using several
cephalometric parameters, including the relation of the anterior height to the posterior
face height and the gonial angle value.

As is known, the neutral type of growth is most favorable in orthodontic treatment
of Class II anomalies. The horizontal type of jaws growth complicates treatment of deep
and mesial occlusion, but is considered favorable in treatment of distal occlusion [26].

The vertical type of growth can exacerbate malocclusion in the sagittal plane. An
interesting fact is that with a hyperdivergent type of growth, the mandible has a more
posterior position and a smaller size [140].

The study by Kolokitha et al. (2011) demonstrated that men and women with Class
IT division 1 tend to have a vertical type of growth while in Class II division 2 anomaly
the anterior face height decreases due to the anterior rotation of the mandible [183].

However, the study by Bader et al. (2008) showed that Lithuanian women with
Class II division 1 anomaly demonstrate a decreased height of the lower third of the face;
in turn, in Jordanian women the vertical component of growth was predominant [74].
Therefore, when evaluating the results of cephalometric analysis, it is important to pay
attention to the ethnicity of patients.

Rothstein et al. (2000) suggested that gender has little effect on the skeletal and
dentoalveolar components of Class II malocclusion [178]. In the studies of Al-Khateeb
et al. (2009), Freitas et al. (2005), Brezniak et al. (2002) no significant gender differences
in the cephalometric analysis of an anomaly of Class II division 1 were found [61, 81,
160]. However, Phelan et al. (2004) found that men have larger jaws and more
pronounced protrusion of the incisors in the upper jaw [203].

Thus, the analysis of the previously published results of the researches show that
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there is no consensus on the skeletal and dentoalveolar changes involved in the
development of distocclusion. This demonstrates the topicality of one of the aims of our
study, namely, the analysis of the role of various skeletal and dentoalveolar parameters

in the formation of Class Il anomaly by the three-dimensional cephalometric analysis.

1.4 Comparative analysis of diagnostic methods for assessment of the upper
airways condition

Class II anomaly is the result of numerous combinations of morphological and
functional disorders, skeletal and dentoalveolar changes affecting the respiratory tract
condition.

Lopatiene et al. (2016) determined that decreasing SNB angle and increasing
ANB angle are accompanied by a decreased width of the upper airways with no gender
differences [134]. According to the authors’ findings retroposition of the mandible and
the protruding profile of the face are serious risk factors for obstructive sleep apnea
syndrome in the future [200]. The data obtained correlate with the results of our previous
studies: a decreased SNB value is accompanied by a decrease in the upper respiratory
tract volume [29, 42].

Silva et al. (2015) also revealed a significant correlation between the size of the
oropharyngeal and nasopharyngeal spaces and SNB angle values and Go-Gn size. The
patients with a retroposition of the mandible were found to have a narrowed upper
respiratory tract comparing with the patients with Angle’s Class I [71]. The data obtained
correlate with the study by Muto et al. (2008): mandibular retrognathia, shortening of the
length and posterior rotation of the mandible contribute to a decreased size of the
pharyngeal space [149]. In addition, a relationship was established between the type of
the patient’s growth and the respiratory tract volume, as in a vertical type of growth a
narrowing of the upper respiratory tract is noted [57].

Other researches such as by Bollhalder et al. (2013) found no correlation between
the jaws size and the upper airways morphology. At the same time, the patients with

retrognathia of the mandible were observed to have a decreased volume of the respiratory
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tract. Consequently, the size of the nasopharynx, oropharynx, and laryngopharynx
depends not only on age, sex, posture and body mass index, but also on the relationship
of the jaws in the sagittal plane [98]. Obviously, issues related to changes in the volume
of the airways and malocclusion need further research, because the data for some
parameters are confirmed, but they differ for other ones.

In the study by Uslu-Akcam (2017), it was found that narrowing of the lower
oropharyngeal space in the teenagers with distocclusion persisted in the post-pubertal
period. Active growth of the nasopharyngeal and oropharyngeal spaces takes place during
puberty and later it gradually slows down [201]. Therefore Class II dentoalveolar
anomaly is accompanied by a dysfunction of the upper respiratory tract.

According to Zou et al. (2020) distal occlusion not only decreases the volume of
the upper respiratory tract but also a smaller volume of the tongue and a low location of
the hyoid bone are observed [206]. The findings obtained are supported by an earlier
study by Iwasaki et al. (2019): in case of Class II occlusion anomaly, the hyoid bone takes
a lower position [174].

It is important to note that a low position of the hyoid bone is a risk factor for
obstructive sleep apnea alongside with narrowing of the airway lumen, elongation of the
soft palate, and stretched position of the cervical spine [162]. Interestingly that after
mandibular osteotomy, a significant increase in the size and volume of the airways is
observed [133], position of the hyoid bone becomes normal as well [164]. It has been
established that orthognathic surgery increases the airways volume by 27-37% [143].
Application of removable and non-removable orthodontic appliances pushing the
mandible forward (Twin-block, Forsus, etc.) also results in increased volume of the
oropharynx, nasopharynx, and laryngopharynx [115].

Assessment of the airways volume is possible using a TRG in the lateral projection.
In a systematic literature review by Major et al. (2006) lateral TRG analysis was found to
allow for diagnoses of the upper airways obstruction with subsequent referral to an
otolaryngologist. If the airway obstruction is detected at an early age by TRG data, it

allows us to ascertain that the patient is at risk of obstructive sleep apnea [137]. Changes
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in the soft tissues during growth, obesity, and genetic predisposition increase the risk of
breathing problems at night [163].

Nevertheless, there are no sufficient data in the literature on the physiological size
of the airways. In growing patients, the size of the airways averages 10—12 mm of the
shortest distance between the tongue and the posterior pharyngeal wall and 9—10 mm of
the shortest distance between the soft palate and the posterior pharyngeal wall [98]. These
parameters were first presented by McNamara (1984) and they are critical measurements
for the assessment of the upper airway patency [141].

In the study by Pirild-Parkkinen et al. (2010) it was found that TRG in lateral
projection demonstrates a high accuracy in the size of the nasopharynx and the
retropalatine area in children. The obtained values correlated with magnetic resonance
imaging (MRI) data [82].

However, lateral TRG is a two-dimensional way to analyze the respiratory tract
condition and does not allow to calculate the parameters in the transversal plane. The
most accurate method for examining the respiratory tract condition is computed
tomography. The three-dimensional analysis makes it possible to accurately visualize and
measure the volume of the nasopharynx, oropharynx, and laryngopharynx [87].

Besides the assessment of the respiratory tract condition, CBCT allows to conduct
a three-dimensional cephalometric analysis and assess the TMJ condition and periodontal
tissues. Earlier, at the Department of St. Petersburg State University, we developed
algorithms for orthodontic diagnostics [53] and diagnostic examination of patients with
TMIJ dysfunction [32], on the base of CBCT. According to the data obtained, CBCT
increases the accuracy of all stages of a patient's diagnostic examination, improves the
orthodontist’s quality of work and makes it possible to control all stages of treatment on
fixed and removable orthodontic equipment [53]. Thus, in order to achieve maximum
stability of the additional cortical support (mini-screws) in patients with distal occlusion,
it is necessary to carefully plan the site of the mini-screw insertion by CBCT data, taking

into account the individual characteristics of the patient [47].



31

Therefore, it is advised that all patients should undergo a 3D examination before
orthodontic treatment and the radiologist should describe the anatomical structures in
order to legally substantiate the orthodontic treatment plan [32].

Balashova M.E. et al. (2021) suggests that CBCT provides the best assessment of
the transversal dimensions of the upper airways space. In the authors’ opinion, the
oropharynx is the part of the upper respiratory tract which is difficult to examine and
differentiate, so its study by TRG data is unadvisable [5]. In this research, to assess the
volume of the oropharynx, the CBCT method was chosen as the most accurate way to
visualize the upper respiratory tract in all planes.

In addition to dental cone beam computed tomography (CBCT), in orthodontics
multispiral computed tomography (MSCT) is used for three-dimensional imaging. The
indisputable advantages of MSCT are the ability to create a 3D volumetric image of both
hard and soft tissue structures of the maxillofacial area, the absence of overlapping
anatomical structures, and the real size image of the area under study. However, the
recumbent position of the patient during examination may distort the assessment results
of the condition and location of the soft tissue elements, including the respiratory tract
condition. A high degree of the patient’s exposure - about 1000 uSv, along with the high
cost of the examination, restricts the application of this examination method by
orthodontists [3].

Nevertheless, there are some studies in the literature using MSCT to examine the
upper respiratory tract volume. For example, in the study by Vidigal et al. (2019), it was
found by MSCT that children with mouth breathing have a decreased volume of the
nasopharynx. However, the authors note a high radiation exposure during MSCT and note
that this technique may be used only in exceptional cases [69].

The main advantage of CBCT compared with MSCT is its higher resolution and
visualization quality of the soft tissue and bone structures in the maxillofacial area with
a significantly lower level of radiation. CBCT makes it possible to assess the morphology
of the craniofacial region in three planes. In particular, CBCT 17x15 makes it possible to
visualize not only position of the maxilla and mandible , the base of the skull, the cervical

spine, soft tissues of the face, but also the upper respiratory tract from the tip of the nose
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to the epiglottis. It is important to take into account that the upper airways are not a rigid
structure, therefore, the results of CBCT analysis are affected by numerous factors: the
recumbent or plantigrade position of the patient during examination, the tongue muscles
tone, respiratory phases, and examination length [163].

Besides MSCT and CBCT, the upper respiratory tract condition is possible to
examine with magnetic resonance imaging (MRI). This method of radiologic examination
has no radiation load, which is a significant advantage when examining both children and
adults. Thus, Smitthimedhin et al. (2018) performed a comparative assessment of the
upper respiratory tract volume in newborns using MRI. In the first months of life, babies
experience a wide range of sleep breathing disorders, including periodic infant breathing,
apnea of prematurity and central sleep apnea [148].

Obstructive sleep apnea syndrome is characterized by increased resistance of the
upper airways during sleep leading to cyclic partial or complete obstruction of the upper
airways with development of intermittent hypoxia and occurs in 1-3% of children, mainly
in preterm infants [128]. Smitthimedhin et al. (2018), found by means of MRI that
premature babies have a significantly smaller oropharyngeal and nasopharyngeal volume
that does not depend on weight, gender or ethnicity. The mean value of the oropharyngeal
volume in premature newborns was 179.3 mm?, in full-term babies — 313.6 mm? [148].

Therefore, MRI makes it possible to assess the upper respiratory tract volume in
adults and children. However, about 60 minutes of examination, the recumbent position
of the patient, a high cost of the examination significantly limit the use of MRI in the
daily orthodontist’s practice.

Thus, in view of the high accuracy, low radiation exposure and duration of X-ray
examination, CBCT is the optimal method for assessment of the upper respiratory tract

condition at an orthodontic appointment.
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1.5 Diagnostic CBCT value in detection of the upper respiratory tract
pathology

At present, there is no clear protocol for assessment of the upper respiratory tract
condition by CBCT [139]. The three-dimensional imaging makes it possible to assess the
nasal septum position in three planes, condition of the nasal passages, maxillary sinus,
the volume of the pharyngeal and palatine tonsils, the tongue position, the respiratory
tract width in the oropharynx and laryngopharynx, the hyoid bone position.

The nasal septum is an important physiological, supportive median structure of the
nose that divides the nasal cavity into two nasal passages. Its anterior part is a hyaline
cartilage, and a bone structure in the posterior part. From a physiological point of view,
the nasal septum and turbinates are anatomical structures that support gas exchange in the
alveoli of the lungs by warming, purifying and moistening the inhaled air.

Nasal septum deviation is an asymmetric bending of the nasal septum to one or
both sides. The incidence of deviated nasal septum is 16.5% in children of preschool age,
38.7% in children of primary school age, 39.9% in children of secondary school age. The
authors associate the data obtained with injuries acquired at an older age [180].

Deformity of the nasal septum in the posterior part is, as a rule, genetically
acquired, in the anterior part - the result of an injury, as the most protruding part of the
face.

According to the classification by Mladina et al. (2008) there are 7 types of nasal
septum deviation [150]. Deviation of the nasal septum by no means affects nasal
breathing which is accompanied by dentoalveolar and skeletal changes in the
maxillofacial region. It was in 1991 when Grymer et al. examined twins and found that
the deviation of the nasal septum in the anterior section was accompanied by a shortening
of the anterior-posterior length of the upper jaw [117].

In a more recent study by D'Ascanio et al. (2010) it was found that children with
nasal septal deviation and mouth breathing have an increased height of the lower third of

the face, development of the posterior position of the maxilla and mandible, vertical
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incisal disocclusion in the anterior part, the relationship of the dentition was Class II
according to Angle [95].

Akbay et al. (2013) demonstrated a relationship between posterior nasal septum
deviation and the palate height. As a result, the authors found that in spite of the nasal
septum deviation, the palatine bone does not descend during growth and development of
the maxillofacial region [195].

In turn, Sadry et al. (2020) demonstrated that orthodontic patients with a nasal
septal deviation more than 4 mm have an increased risk of pharyngeal and postural
disorders [180]. Such patients in particular showed marked narrowing of the oropharynx
and nasopharynx, as well as a significant increase in the craniocervical angle. Therefore,
timely diagnosis of the nasal septum deviation by CBCT allows for favorable conditions
for the growth and development of not only the maxillofacial region, but also the
respiratory tract and cervical spine.

The nasal septum deviation, allergic edema of the mucous membrane of the nasal
cavity, the turbinates hypertrophy contributes to disordered pneumatization of the
paranasal sinuses which can result in headaches due to hypoxia. Association of
cephalalgia with the paranasal sinuses pathology may be excluded after computed
tomography of the paranasal sinuses [150].

About 30% of all cases of unilateral sinusitis have an odontogenic etiology [155].
Zubareva A.A. et al. (2021) suggests that combination of sinusitis with the dentoalveolar
system pathology accounts for 24—50% of all diseases of the paranasal sinuses [14]. The
maxillary sinus is the first of the paranasal sinuses to develop in the human fetus and
reaches its full development by the time the permanent second molars erupt between the
ages of 12 and 14. In this period of life, the average maxillary sinus volume is 15-20 ml
[144].

The sinus floor is a thick layer of cortical bone that protects the maxillary sinus
against direct penetration of an odontogenic infection. The roots of the first, second and
third molars, as well as the second premolar and, to a lesser extent, the first premolar, are
adjacent to the maxillary sinus floor. The thickness of the osseus tissue between the root

tips and the sinus lumen varies from 0,2 to 12 mm [54]. However, with age the maxillary
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alveolar process may become thinner, exposing Schneider's membrane and increasing the
risk of odontogenic sinusitis [155].

There are 3 types of maxillary sinuses:

e Pneumatic type is characterized by the largest sinus volume due to the thinning and
bulging of the bone walls, the sinus floor is localized below the floor of the nasal

cavity.

e Sclerotic type is characterized by wide walls with a pronounced spongy layer of the

0sseous tissue.

e Intermediate type is in the middle between the pneumatic and sclerotic types [54].

CBCT is the gold standard for visualization of the maxillary sinuses and allows for
diagnosis of such pathological conditions as thickening of the mucous membrane of the
maxillary sinus by more than 2 mm, cysts and polyps. If a comorbid condition of chronic
sinusitis and a pathology of the maxillofacial area are suspected, examination with a cone-
beam computed tomography scanner with a minimum resolution of 15x15x15 cm is
justified [14].

CBCT makes it possible to assess the condition of the nasopharyngeal tonsils.
Adenoids (nasopharyngeal tonsils), located in the upper parts of the nasopharynx, are a
mass of lymphoid tissue being a part of the Pirogov-Valdeira lymphoepithelial
pharyngeal ring. Adenoids are a part of the immune system and protect the upper
respiratory tract from infection.

In 1983, Linder-Aronson and Leighton studied the longitudinal soft tissue thickness
of the nasopharyngeal wall in 53 children at the age from 3 to 16 years and found that the
thickness of the nasopharyngeal tonsil increased by age 5 and then gradually decreased
by age 10. However, the most striking result was a recurrent slight lymphoid tissue
enlargement on the nasopharyngeal wall at the age of 10-11 years, with a gradual
decrease and complete atrophy of the tonsils by 16 years of age [131].

Later in 1999, Crouse et al. confirmed the previous data. The authors found that in

children from 9 to 13 years of age, the size of the respiratory tract increased from 0.4 cm?
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to 0.5 cm?. However, at the age of 10 the size of the upper respiratory tract significantly

decreases which is associated with prepubertal hypertrophy of the lymphoid tissue [58].

According to CBCT, 4 degrees of obstruction of the upper respiratory tract by

adenoids are singled out:

The first degree — obstruction less than 25%.
The second degree — obstruction from 25% to 50%.
The third degree - obstruction from 50% to 75%.

The fourth degree - obstruction over 75% of oropharynx [173].

It was established that the oropharynx obstruction degree correlates with the

maxilla narrowing [174].

By CBCT is also possible to assess the size of the palatine tonsils and the degree

of oropharyngeal obstruction.

Iwasaki et al. (2017) distinguish 5 degrees of hypertrophy of the palatine tonsils:

Degree 1 — absence of the palatine tonsils hypertrophy.

Degree 2 — the tonsils cover % of the oropharynx lumen up to the line passing
through the center of the respiratory tract.

Degree 3 — the tonsils cover 1/2 of the oropharynx lumen up to the line passing
through the center of the respiratory tract.

Degree 4 — the tonsils cover % of the oropharynx lumen up to the line passing
through the center of the respiratory tract.

Degree 5 — the tonsils completely block the airways [173].

The palatine tonsils hypertrophy alongside with adenoids and deviation of the

nasal septum lead to obstruction of the upper respiratory tract with skeletal and

dentoalveolar changes at the dentition level. Emerging changes result in the deviated

tongue position that can also be visualized with CBCT [174].

Normally, the tongue should fit closely against the hard palate to provide support

for the upper dentition from the impact of the buccal muscles. Disturbance in this

physiological muscular balance is accompanied by the maxilla narrowing  with

development of a high palate and a tendency to a vertical type of growth [180].
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According to J. Mew (2018), the tongue is the main organ determining the type of
growth of facial structures. Soft tissues malposition is a major factor in abnormal facial
growth. Thus, in the author’s opinion, as the Japanese and Korean languages require less
contact of the tongue with the palate, these ethnic groups have a high frequency of skeletal
Class III [21].

The data obtained are confirmed by the study by Iwasaki et al. (2017): Class III is
characterized by a low and anterior position of the tongue which exerts a high pressure
on the anterior part of the mandible, thus contributing to mandibular prognathism. In turn,
in Class II the tongue also does not fit closely against the palate that promotes narrowing
of the maxilla. Patients with Class II dentoalveolar anomaly were shown to have a smaller
upper airways lumen [173].

The tongue movement is one of the most important components of not only
swallowing, but also breathing and speech production. Altogether a person makes 1400 -
2400 swallowing movements a day: on average, two gulps per minute in the daytime and
one gulp per minute at night. Over the course of life, the swallowing mechanism
undergoes changes: physiological "infantile" type of swallowing in the first years of a
child's life is replaced by a transient one which eventually turns into a somatic "adult"
type of swallowing [184].

The tongue as a muscular organ consists of external and internal muscles. The
tongue 1s moved forward by the genioglossal muscle. Its muscle fibers originate from the
mental spine and go to the mucous membrane of the tongue along its entire length. The
inferior muscle fibers are attached to the hyoid bone. Thus, according to the mechanism
of fixation, the attachment points of the tongue on the bone structures are reciprocal: on
the one hand, the mandible and hyoid bone are movable, and on the other hand, the tip
and back of the tongue. Consequently, during swallowing the muscle energy from the
tongue is distributed over various bone structures of the maxillofacial region and affects
their position [9].

By a cephalometric examination Machado et al. (2011) found that in children with

atypical swallowing, the hyoid bone occupies a lower position (farther to the plane of the
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maxilla) and the pharyngeal space is smaller that significantly increases the risk of mouth
breathing [135].

The hyoid bone is not connected to other osseous structures, unlike the rest of the
bones of the maxillofacial area and neck. The muscles, ligaments and fascia of the skull,
as well as the muscles of the mandible and pharynx, are fixed to it. Therefore, position of
the hyoid bone partially reflects the tension of the muscles, ligaments, and fascia attached
to it [51].

In view of the high mobility of the hyoid bone it is difficult to determine its real
position. However, it was in 1967 when Sloan et al. found that in Class II occlusion the
hyoid bone was slightly superior and more ventral than in neutral occlusion [67]. Later
in 1996, Nobili and Adverse associated a different position of the hyoid bone with
postural changes. In patients with distal occlusion, the head is tilted forward, in contrast
to the patients with mesio-occlusion, who hold their head tilted posteriorly, thereby
indirectly changing the hyoid bone position [152]. Therefore, the hyoid bone position
makes it possible to indirectly judge about the functional condition of the muscles of the
maxillofacial area and neck.

More recent studies confirm that the hyoid bone position depends on the correlation
between the maxilla and mandible - the value of the ANB angle [65], the degree of the
incisor inclination. The distance from the hyoid bone to the cervical spine correlates with
the length of the anterior skull base [92].

Wang et al. (2012) found that orthodontic treatment with removal of four premolars
is followed by a compensatory downward displacement of the hyoid bone, as well as a
significant narrowing of the airways due to retraction of the anterior teeth. Therefore, it
1s important to determine the condition of the airways and the position of the hyoid bone
before orthodontic treatment [84].

At the present level of dentistry, orthodontists use semi-automatic programs that
allow to determine such parameters of the upper respiratory tract as volume, width and
cross-sectional area. In this study these parameters were calculated in the Dolphin
Imaging and Management program. Contemporary researches confirm a high validity of

the upper respiratory tract volume measurement in this program. So, El et al. (2010) after
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a comparative evaluation of three commercial softwares (Dolphin Imaging &
Management Solutions, InVivoDental, OnDemand3D), found that the Dolphin Imaging
and Management program demonstrates a high reliability of measurements [105]. This
program enables to determine not only condition of the upper respiratory tract, but also
conduct a cephalometric analysis to assess the relationship between the skeletal and
dentoalveolar structures.

It is important to take into account that position of many cephalometric landmarks
during examination directly depends on the head orientation in space. The natural head
position (NHP) is the most correct physiological and anatomical orientation for
assessment of the face harmony, position of the jaws and teeth. Integration of visual,
somatosensory and proprioceptive reflexes with vestibular ones ensures stability of a
natural posture in space. According to Cevidanes et al. (2009), application of software for
the head orientation in space by CBCT data demonstrates a high reliability of the
cephalometric measurements. At the same time, intracranial landmarks show a higher
percentage of accuracy than extracranial landmarks [118].

In childhood and adolescence, the craniofacial area growth is characterized by a
relatively stable and unchanging base of the skull and foramen magnum, while a
significant growth of the calvaria, as well as the maxilla and mandible are noted. At the
age of 10-18 years, the craniofacial area grows by 5 mm in the anterior direction and by
20 mm in the posterior direction. At that, the average growth rate in the forward and
backward directions is 0.625 mm and 2.5 mm per year, respectively. Position of the
cephalometric points Or (orbitale, the lowest point of the bony orbit), Ba (basion, the most
inferior and posterior point of the sphenoid bone), N (nasion, the most anterior point of
the nasal-frontal suture) remains unchanged, while the point Go (gonion, the intersection
point of the body and the branch of the mandible) moves down and forward [56].

The skull base grows mainly (85%), as reported, during the first 5 years of life
[156]. That is why, when standardizing the head in space, cranial landmarks were used
during examination, including the foramen magnum in the midsagittal plane and the

Frankfurt horizontal in the coronal plane.
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The head orientation space affects not only the values of cephalometric parameters,
but also the shape of the airways. Despite the fact that during CBCT examination the
patient's head position is adjusted to a natural position using the chin rest, the head angle
may change, and mandible may be displaced. In addition, the tongue position, as well as
the breathing phase, directly affect the measurement results [193]. Therefore, during
examination all patients were given clear advice regarding the mode of breathing and the
tongue position.

It is important to take into account that CBCT was performed in the plantigrade
position in all the examined patients. It has been established that the patient's posture
during examination (plantigrade, sitting, or recumbent) has little effect on the airways
volume, since normal neuromuscular tone prevents significant changes in a wakeful
person [199]. More significant changes in the size of the airways are observed during
sleep, when the neuromuscular tone significantly reduces: the airways volume decreases
that enhances the risk of respiratory disorders at night [182].

Age also affects the respiratory tract condition. Active growth of the maxillofacial
area is observed between 6-17 years. However, Mislik et al. (2013) found no significant
changes in the airways size. The distance between the soft palate and the posterior
pharyngeal wall enlarged by 1.03 mm between 6 and 17 years of age [163]. Therefore,
the airways are actively formed in earlier periods of growth in order to ensure normal
physiological airflow.

In turn, at 20-50 years of age minimal changes occur, and after 50 a significant
decrease in the respiratory tract volume is observed. Narrowing of the airways at an older
age is associated with a gradual decrease in muscle tone. It explains the rising incidence
of obstructive sleep apnea with the patient’s ageing [182].

According to Vidya et al. (2020), obesity is one of the factors that significantly
affects the degree of the upper airways narrowing in both children and adults [86]. This
i1s why patients with a body mass index > 30 were not included in our study.

At the present level of orthodontics, there is no single protocol to assess the upper
respiratory tract condition: various analyses offer their own cephalometric landmarks for

measuring the volume. Schendel et al. (2012), Martins et al. (2018) limited their analysis
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of the upper respiratory tract to the posterior nasal spine (PNS, spina nasalis posterior)
and the anterior superior border of the fourth cervical vertebra, which corresponds to the
position of the epiglottis [139, 182]. The mean airways volume at 2630 years was
15590+5910 mm?3, at 36-40 years it was 14370 £ 6030 mm? [182]. However, in view of
the fact that patients with distoclusion, as a rule, have postural disorders including lordosis
in the cervical spine, this technique is not perfect. In addition, there are semi-automatic
programs that do not allow changing the head orientation in space according to CBCT
data. Anterior or posterior tilt of the head during examination affects the position of the
cervical vertebrae that will affect the results of the measurements.

In the study by Ogawa et al. (2007) the upper boundary of the examined area of the
upper respiratory tract was a plane passing through the most distal point of the hard palate
parallel to the Frankfurt horizontal, the low boundary was a plane passing through the
most anterior-inferior point of the second cervical vertebra parallel to the Frankfurt
horizontal. To determine the anterior, posterior and lateral boundaries of the area under
study in the axial projection, a square was made in order to obtain the true volume of the
airways. In patients aged 45.4+19.5 years without a history of obstructive sleep apnea,
the mean oropharyngeal volume was 6051.7+1756.4 mm? [107]. However, the Frankfurt
horizontal is a hard plane to visualize when conducting an examination. The
superimposition of bone structures does not always allow to properly visualize the porion
point (the upper point of the external auditory canal), which also affects the validity of
the measurements.

Vidya et al. (2020) modified the analysis technique by Ogawa et al. (2007) : the
oropharynx was bounded by the palatal plane (ANS-PNS) along the upper border and the
plane parallel to it, which passes through the most anterior-lower point of the second
cervical vertebra, along the lower border. The average volume of the examined area was
6876.40 mm? for the patients with skeletal Class II dentoalveolar anomaly, 8294.73 mm?
for the patients with skeletal Class I dentoalveolar anomaly, and 10941,43 mm? for the
skeletal class III patients [86]. However, due to the possible rotation of the cervical

vertebrae in patients with distoclusion, this method of calculating the upper airways
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volume is also not objective. Thus, in the study by Oyanedel (2019), patients with Class
IT dentoalveolar anomaly showed pronounced lordosis in the cervical spine [159].

In the study by Pliska et al. (2016) the examined area of the upper respiratory tract
was bounded by the Turkish saddle along the upper border and the top of the epiglottis
along the lower border. The mean airway volume was 20056,4 mm? [103].

In the study by Chiang et al. (2012) the volume of the upper respiratory tract was
bounded along the upper border by a plane connecting the posterior nasal spine (PNS)
with the lowest and posterior point of the occipital bone (basion), and by a plane passing
through the most superior point of the epiglottis in the lower part. The average volume of
the upper respiratory tract in the study group aged 9.7-16 years with malocclusion and
pronounced narrowing of the upper jaw was 11193.8 mm? [198]. However, as the
epiglottis may change its position when swallowing during computed tomography
examination, this method to calculate the volume of the upper respiratory tract is not
perfect (basion).

As various methods of the upper respiratory tract assessment have shortcomings,
we have developed a diagnostic method of the morphological and functional condition of
the dentition by determining the position of the maxilla and mandible in order to draw
individual and comprehensive plans for orthodontic treatment of patients with occlusion
pathology (ICD code — K07) together with general specialists. The method is based on
drawing two reference planes: the plane of the maxilla passing through the cephalometric
landmarks SNA (Spina nasalis anterior, anterior nasal spine) and SNP (Spina nasalis
posterior, posterior nasal spine), and the plane of the mandible passing through the
cephalometric landmarks Go (Gonion ) and Me (Menton). In order to determine the upper
boundaries of the examined volume of the upper respiratory tract on the sagittal section,
the planes of the maxilla and mandible are extended until they intersect with the posterior
wall of the oropharynx. The anterior and posterior boundaries of the area under study are
the lateral walls of the pharynx. The volume of the upper respiratory tract was calculated
with the program for 3D cephalometric calculations (Dolphin Imaging & Management

Solutions, InVivoDental, etc.).
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The technical result of this invention was enhanced efficiency of the method by
using bone structures as the boundaries of the upper respiratory tract area under study -
the plane of the maxilla and the plane of the mandible that are well visualized by CBCT,
thus significantly increasing the accuracy of examination. In addition, when performing
a cephalometric analysis, these planes are drawn to measure the size of the maxilla and
mandible, as well as to determine their inclination in relation to each other and to the base
of the skull. Drawing the reference planes significantly reduces time costs and simplifies
the calculating technique of the upper respiratory tract volume.

Thus, at present there is no objective way to assess the upper respiratory tract
condition by CBCT. Based on the analysis of the existing shortcomings of various
methods to assess the upper respiratory tract condition, we have developed a method to
measure the volume of the upper respiratory tract by determining the upper and lower
jaws position in order to improve the quality of orthodontic diagnostics and develop

comprehensive treatment plans.
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CHAPTER 2

MATERIALS AND METHODS OF RESEARCH

2.1. Scope of research and general characteristics of the material

The study was conducted at the clinic of the Faculty of Dentistry and Medical
Technologies of the Federal State Budgetary Educational Institution of Higher Education
"St. Petersburg State University" — LLC "OMEGADENTAL" (St. Petersburg). Over the
course of four years (from 2018 to 2022), an open prospective comparative study was
conducted in parallel groups of patients. The study object were 100 patients (14 males
and 86 females) at the age from 18 to 44 years with Class II dentoalveolar anomaly by
Angle's classification (K07.20) (Figure 1).

Figure 1. Patient’s dentition with distal bite

The control group was made of 10 patients at the age of 18-44 years with neutral

occlusion who did not need orthodontic treatment (Figure 2).
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Figure 2. Patient’s dentition with neutral occlusion (control group).

Patients were included in the study after they had signed a voluntary informed
consent to process personal data (Appendix A) and voluntary informed consent to the
initial consultation (Appendix B). All patients who stayed for a further orthodontic
treatment on fixed appliances signed an informed voluntary consent to orthodontic

treatment (Appendix B).

Criteria for patients’ inclusion in the study
- 18-44 years of age;
- relation of molars and canines to Class II according to Angle on the right and left sides
for patients with distoclusion; compliance of molars and canines with Class II;
- relation of molars and canines to Class I according to Angle on the right and left sides
for patients with neutral occlusion (control group); compliance of molars and canines
with Class I;
- overjet value (sagittal gap) < 10 mm;
- complete dentition of all permanent teeth;
- voluntary informed consent to process personal data;

- voluntary informed consent to the initial consultation;
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- CBCT with 17x15 resolution in the natural occlusion.

Criteria for patients exclusion from the study

- previously performed orthodontic treatment in the patient’s history;

- sagittal gap over 10 mm;

- congenital malformations of the maxillofacial area (cleft palate or lip);

- severe somatic pathologies (bronchial asthma);

- pronounced degree of obesity (body mass index > 30);

- contraindications for radiologic examination (pregnancy, severe psycho-neurological

disorders).

Principles of study groups organization:

To conduct an observational prospective comparative study, all patients (110
people) were selected by the inclusion criteria (see above). After the main (clinical) and
additional (photo protocol, calculation of control-diagnostic models (CDM), CBCT)

examination methods, all patients were divided into 3 groups (Figure 3).

Study group
n=110
1
I I 1
\

Group 1 Group 2 Group 3
patients with distal patients with distal Patients with neutral
bite and skeletal bite and skeletal occlusion and and
Class I Class II skeletal Class I

n =150 n =150 n=10

Figure 3. Characteristics of patients under study



47

Group 1 (study group) — 50 patients with overbite, molars and canines relationship
according to Angle’s Class 2 on the right and left sides and skeletal Class 1. When
analyzing, a correspondence was observed between three or four cephalometric
parameters: SNB angle was 76,4-83.6° [171], ANB angle was 0-4° [111], beta angle was
27-35° [75], wits —-0,1-2 mm [126].

Group 2 (experimental group) — 50 patients with distal bite, molars and canines
relationship according to Angle’s Class II on the left and right side and skeletal Class II.
When analyzing, a correspondence was observed between three or four cephalometric
parameters: SNB angle was less than 76,4° [171], ANB angle made over 4°[111], beta
angle — less than 27° [75], wits — over 2 mm [126].

Group 3 (control group) — 10 patients with neutral occlusion, relationship of
molars and canines according Class I by Angle on the right and left side and skeletal Class
I. They did not need orthodontic treatment.

In compliance with Angle’s classification the patients of each group were divided

into two subgroups (Figure 4):

Group 1 Group 2
patienys with distal bite patients with distal bite
and skeletal Class I and skeletal Class II
n=>50 n=>50
I \
Subgroup 1 ) ST Subgroup 1 ) Subgroup 2
Patients with : g. P : Patients with Patients with retrusion
protrusion of anterior Patients with retrusion protrusion of anterior of anterior teeth in the
teeth in the maxilla of anterior t?ﬁth in the teeth in the maxilla maxilla
maxilla \
n=44 > e n=231 ) n=19

Figure 4. Distribution of the patients under study into subclasses.

o Subgroup 1 - patients with distoclusion and protrusion of anterior teeth in the

maxilla (Figure 5).



Figure 5. Dentition with Class II division 1 (protrusion of anterior teeth in the maxilla)

e Subgroup 2 — patients with distoclusion and retrusion of anterior teeth in the

maxilla (Figure 6).

Figure 6. Dentition with Class II division 2 anomaly

(retrusion of anterior teeth in the maxilla)
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Division into groups was done taking into account clinical data: if sagittal gap was
over 2 mm, it was Class Il subclass 1, if the sagittal gap was less than 2 mm, it was Class
IT subclass 2 [169] .
Distribution of the examined patients by age and sex is presented in Tables 1 and
2 correspondently. Young people to the WHO classification (18-44 year) were chosen
for the study group. The average age of all examined patients was 29.86 (22.12-37.6)

years.

Table 1 — Average age of the examined patients

Group P
Subgroup 1 2 3
(years) (years) (years)
Subgroupl | 31.5(26.0-34,0) | 27.0 (23.0-34.0) Pigi2s=0.59
Subgroup 2 | 28,0 (23.8-33.8) | 31,0 (24.0-36.0) Prgi-2s= 0.46
Total 31,0 (26.0-34.0) | 27.0 (23.0-34.8) | 30.0(23.0-35.8) | Prn=0.26
Prm=1.00
P = 0.82

Most patients from the examined group were females — 95 people (86,36%). A
prevailing number of females in the study is explained by the fact that males less often
seek the orthodontist’s help. The total number of males in the study was

(13,64%) (Table 2).

15 people
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Table 2 — Distribution of the examined patients by sex

Sex

Group

1
(abs./%)

2
(abs./%)

3
(abs./%)

Male

7/6.36

8/7.27

Female

43/39.1

42 /38.18

10/9.10

Total

50/45.45

50/45.45

10/9.10

The object of the study is the clinical status, dentoalveolar and skeletal relationship,
the airways volume. The study is open, prospective (the groups were formed before the
data acquisition), nonrandomized and comparative. The study procedure is presented in

Figure 7.

The study at the clinic of the Faculty of Dentistry SPSU - LLC

Stage 1 » "OMEGADENTAL"
(St. Petersburg)
110 people at
Forming of study groups and division into subgroups > the age 18-44
years
Group 1: Group 2: Group 3:

patients with neutral
occlusion and skeletal
Class |

patients with distoclusion 50 ppl.
and skeletal class 2

patients with distoclusion 50 ppl. 10 ppl.

and skeletal class 1

Subgroup 2
(patients with
retrusion of
incisors in the

Subgroup 2
(patients with
retrusion of
incisors in the

Subgroup 1

(patients with
protrusion of
incisors in the

Subgroup 1

(patients with
protrusion of
incisors in the

maxilla) maxilla) maxilla) maxilla)
44 ppl. 6 ppl. 31 ppl. 19 ppl.
Questioning, complaints,
v previous history of the main
disease, clinical
Stage 2 # Clinical examination | examination, medical card
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Zero hypothesis reads as follows: “Patients with distoclusion (K 07.20) and skeletal

Class II have a reduced volume of the respiratory tract”.

2.2 Clinical examination

Clinical examination of the study groups was carried out the generally accepted
procedure based on the 2013 WHO recommendations. Each patient had a medical record
No. 043-1/y (Appendix D). The examination procedure included questioning,
complaints, the history of the underlying disease and a clinical examination.

Questioning started with collecting complaints. When taking a case history
attention was paid to the ENT organs pathology, adenotonsillotomy, sleep disorders,
snoring and sleep apnea at night. Talking to the patient, attention was paid to the
presence/absence of phonetic disorders and mouth type of breathing.

Clinical examination started with assessment of the patient’s general condition,
revealing postural disorders. There was determined the condition of the musculoskeletal
system, posture, kyphosis/lordosis in the lumbar and cervical spine. The patient’s full face
and side was examined. The patient’s symmetry of the face, the nasolabial folds intensity,
the height of the middle and lower thirds of the face, black-eye rim and the chin position
were assessed. The type of the patient’s profile was assessed: convex, concave or straight.

Dental examination was performed with a set of dental instruments using artificial
light (probe, mirror). Examination carried out in a dental chair during artificial
introduction. After the data had been collected, the patient's dental formula was filled in.
When assessing the teeth condition, the task was to detect carious cavities and caries
complications, as well as the relationship of the dentition in the sagittal, vertical and
transversal planes.

In the sagittal plane, occlusion of the molars and canines on the right and left sides
was determined by Angle, as well as a sagittal gap. In Class I by Angle, a neutral
relationship of the first molars and canines is observed: the mesiobuccal cusp of the first

molar in the maxilla was located in the depression of the first molar in the mandible [1].
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In turn, the maxillary canine was located between the canine and the mandibular premolar
[145]. This relationship of dentition was observed in the third group of examined patients.

In Class II by Angle, depression of the first molar in the mandible was behind the
mesio-buccal cusp of the first molar in the maxilla. This class had two subclasses: the
first subclass with protrusion of the maxillary incisors, the second one with retrusion of
the maxillary incisors [1]. Division into subclasses depended on the size of the sagittal
gap: if the gap was more than 2 mm, it was — Class 2 subclass 1, if the gap was less than
2 mm, it was class 2 class, subclass 2 [169]. In turn, the maxillary canine was located
anterior to the contact point between the canine and the mandibular premolar [145]. This
interposition of the first molars and canines was observed in the first and second groups
of the patients.

In Class III to Angles classification, the depression of the first mandibular molar
was in front of the mesiobuccal cusp of the mandibular first molar [1]. In turn, the
maxillary canine was behind the contact point of the canine and the mandibular premolar
[145]. Patients with this molar relationship did not participate in the study.

During examination in the vertical plane, disocclusion or deep incisal overlap was
determined. Normally, in the anterior section the upper incisors overlap the lower incisors
by 1/3 of the tooth crown height. The lack of contact between the anterior group of teeth
indicated the presence of a vertical gap. In turn, the incisal overlap of more than 1/3 of
the tooth crown height indicated a deep bite.

In the transversal plane, crossbite was determined. Normally, the buccal cusps of
the lateral group of teeth of the maxilla overlap the buccal cusps of the lateral group of
the teeth of the mandible. Transversal disparity due to displacement of the upper or lower
posterior teeth caused unilateral or bilateral crossbite.

Also, when examining the dentition, anomalies in the position of individual teeth,
tremas, diastema, and close position of the teeth were revealed. Attention was paid to the
disordered sequence of teeth - transposition and symmetry of the teeth in the dental arch.
Condition of the soft tissues was also determined: frenulum position of the upper lip and

tongue.
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2.3. Analysis of photos of the face and occlusion

Photoprotocol is an integral part of diagnostics and planning of orthodontic
treatment. It is also used to make a comparative analysis at all stages of the patient’s
monitoring both with fixed and removable orthodontic appliances. In the process of the
research there were made photos of both face and profile and photos of the dentures with

Canon80D camera with a macro lens for dental photos and bipolar flash lamp (Figure 8).

Figure 8. Canon80D camera with a macro lens for dental photos and bipolar flash lamp

Intraoral photos were made with photoretractors and occlusion mirror.

(Figure 9).
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Figure 9. Photoretractors and occlusion mirror for intraoral photos

All photos were made against a neutral background with a natural head position.
The camera was at the patient’s eyes level, the interpupillary line being parallel to the
horizon and the face middle line corresponding to the center of the photo. The camera
was 1,5 m away from the patient. .

The photographic protocol made it possible to analyze the face aesthetics in all
planes during diagnostics that promotes orthodontic treatment to harmonize the face
profile and perform a comprehensive assessment of the dentoalveolar anomaly. Portrait
photos of the face and profile allow to analyze the face proportions and symmetry,
condition and position of the soft tissues, type of lip seal.

Photos of the face were made in two positions — with a natural smile to evaluate
the degree of incisors exposure, presence or absence of the occlusion plane inclination

and a photo of a non-smiling face to assess the face symmetry. A profile photo was made
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at 90 degrees to the face central line with hair combed back to visualize the mandible

angle; the patient looks straight; the patient looks straight ahead (Figure 10).

i A I

Figure 10. Patient’s photos of the face and profile with and without a smile

Besides portrait photos intraoral frontal view photos, as well as photos of the left and

right sides of the denture were made (Figure 11) using wide retractors for the soft tissues.

Figure 11. Photos of the patient’s dentures with distal occlusion before orthodontic

treatment
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Occlusion photos of the maxilla and mandible were made using the intraoral mirror

set at 45 degrees to the denture plane (Figure 12).

Figure 12. Photos of the upper and lower dentures before orthodontic treatment

2.4. Questioning the study groups of patients

To evaluate the patient’s general somatic status, signs of breathing disorders, ENT
pathologies in the patient’s history, we elaborated a questionnaire (Appendix E) that was
filled in by all patients at the initial appointment. The questionnaire was in the electronic
form on Google platform. At the consultation the patient was sent an URL for the survey.
The questionnaire had 15 questions concerning the patient’s general health. The
questioning was anonymous.

There were questions about the patient’s complaints that made them visit the
orthodontist. Among the complaints there were aesthetic aspects (dental malposition) and
functional ones (TMJ malfunction, habitual deviation of the mandible, disordered
articulation, etc.).

Other questions were to reveal if the patient had been treated with orthodontic

appliances. The patients were excluded from the group if the answer was positive.
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Some questions were aimed at the type of feeding in infantry (natural, artificial or
mixed) and bad habits in order to determine cause-effect relationship with occlusion
anomalies. Among bad habits there were finger, upper or lower lip sucking, tongue thrust.
A separate question concerned mouth breathing in the patient’s history.

To detect genetic predisposition for occlusion anomaly, the questionnaire
contained the question concerning the family history, if any close relatives had an
occlusion pathology.

Some questions were to detect an occasional nose blocking and ENT diseases as
one of the aetiological factors of occlusion anomaly.

One question concerned adenotonsillotomy in the history to diagnose hypertrophy
of the palatine tonsils as a aetiopathogenetic factor of distal occlusiona.

To detect the signs of the airways obstruction at night one of the questions
concerned snoring and apnea. To assess the patient’s overall state, the signs of hypoxia,
special attention was paid not only to sleep disorders, but weakness, fatigue and headache
in the day time. One question was about bruxism as an indirect sign of psycho-emotional
stress.

To assess the severity of functional disorders, the questionnaire contained questions
concerning articulation problems. One question was about the posture to detect the

relationship between the occlusion anomaly and pathology of the musculoskeletal system.

2.5 Study method of control-diagnostic models

Prior to orthodontic treatment all patients were made alginate impressions with
“Phase plus” (Zhermack) and plastic impression spoons (Figure 13). The material was
prepared according to the instruction: 9 g of the powder (one measuring spoon) and 18 g
of water (1/3 of measuring glass). Plaster diagnostic models were made from the “a-rock”

superplaster.
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Zhermack 7
phase plus

fast settirg

Figure 13. Alginate impression material and impression spoons to make impressions of

the upper and lower jaws

To measure the denture width and length, diagnostic measurements were done on
the control-diagnostic models. To calculate the CDM of the upper and lower jaw, 50
patients from group 1, 50 patients from group 2 and 10 patients from group 3 were
examined. Altogether there were made 110 models of the maxilla and 110 models of the

mandible (Figure 14).
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Figure 14. Models of the upper and lower jaw of the patient with distal occlusion

In all patients such parameters were determined as the sum of the incisors width in
the upper and lower jaw, assessment of the anterior and posterior denture width by Pont’s
method, measurement of the anterior dental arch section by Korkhaus’s method.
Biometrical measurements of the control-diagnostic models allow to standardize
morphometric indices of the dentures and record their alterations in mathematical

variables.

1. The sum of the incisors width
The sum of mesiodistal sizes of permanent maxillary incisors is an orifinal size for
the dental arch reconstruction. Mesiodistal size of the anterior group of teeth was

measured in parallel with the incisors cutting edge (Figure 15).
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The normal value of the sum of maxillary incisors width was calculated by Tonn’s
index [1]. According to Tonn (1937), there is a correlation between the sum of the width
of the permanent incisors of the upper jaw (S/) and the sum of the width of the permanent

incisors of the lower jaw (s7) according to the formula (1):

SI=1,35 % si, (1)

Figure 15. Measuring the maxillary incisors width

2. Measuring the anterior and posterior denture width by Pont’s method (1909)

A.Pont (1909) suggested the index that presents a correlation between the upper
incisors width and transversal distance of the dental arch at the level of the first
premolars and first molars. The method suggests individual norm of the denture width
in the area of premolars and molars using the reference Pont points, taking into account
the sum of the upper incisors width [166]. Anterior and posterior width of the maxilla

and mandible are recognized.
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e Anterior width of the maxilla — the line connecting the midpoints of the first

premolars depression;

e Posterior width of the maxilla — the line connecting the deepest point of the main

depression or anterior intersection of the first molars depressions [1] (Figure 16);

Figure 16. Anterior (A) and posterior (B) width of the maxilla by Pont’s method

e Anterior width of the mandible - the line connecting distal contact points of the

first premolars;

e Anterior width of the mandible — the line connecting distal buccal cusps (a molar
with 4 cusps) or mesial cusps (a molar with 5 cusps) of the first permanent molars

[1] (Figure 17).
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Figure 17. Anterior (A) and posterior (B) of the mandible by Pont’s method

The individual norm of the width of the dentition in the region of the premolars
depends on the sum of the width of the upper incisors (S/) and is determined by the
formula (2):

Anterior width of the dentition = SI x1,25, (2)

The individual norm of the width of the dentition in the region of the molars also
depends on the sum of the width of the upper incisors (S/) and is determined by the
formula (3):

Posterior width of the dentition = SI x1,54, 3)
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Despite the different localization of the reference points on the upper and lower

jaws, the formula does not differ, since these points must coincide in occlusion.

3. Measuring the anterior and posterior dental arch section by Korkhaus’ method
The anterior length of the dental arch by Korkhaus (1931) is defined as the
perpendicular from the vestibular surface of the central incisors to the line connecting

the measuring points of the anterior width of the dental arch (Figure 18).

Figure 18. A — measuring the anterior section of the dental arch by Korkhaus method on
the maxilla (red line). B — measuring the anterior section of the dental arch by Korkhaus

on the mandible (red line).

The data obtained are compared with the individual norm, which depends on the
sum of the width of the upper incisors (S/). The individual norm of the length of the

anterior segment of the dental arch in the upper jaw (Lu) is calculated by the formula (4):

Lu= SIx 0,58, (4)
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The individual norm of the length of the anterior segment of the dental arch in
the lower jaw (Lo) also depends on the sum of the width of the upper incisors (S7) and is

calculated by the formula (5):

Lo= (SIx0,58)-2, (5)

Thus, the value of the anterior section of the mandibular dental arch is 2 mm
shorter than the anterior section of the maxillary dental arch which corresponds to the

labio-lingual width of the central incisors cutting edge [18].

2.6 Methods of radiologic examination by the data of cone beam computer

tomography

2.6.1 Characteristics of the appliance and scanning regime

Due to the fact that the teleroentgenogram in the lateral projection has a number of
disadvantages: the presence of distortions due to the incorrect orientation of the patient's
head in the cephalostat, the imposition of anatomical structures, the appearance of a
double contour, an increase in the actual size of the object, and the inability to assess the
state of the airways in the transversal plane [189], we chose the method of computed
tomography as the only method for a comprehensive assessment of the dentition and the
state of the respiratory tract in three planes. This method of examination allows you to
obtain comprehensive information about the state of maxillofacial region, perform a 3D
cephalometric analysis and measure the volume of the upper airways.

Patients were referred for X-ray examination after the initial consultation. The

direction indicated the resolution of the study in natural occlusion, as well as
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recommendations for the radiologist on the positioning of the head and the patient's
breathing regimen during the study.

All CBCT images were obtained using modern tomographs (Vatech Pax-i1 3D):
with an image resolution of 17x15 in natural occlusion and a scanning time of 9 seconds.
During the study, patients were given advice regarding breathing patterns and tongue
position: "swallow saliva prior to the study, remain perfectly still, take a deep breath and

do not breathe." The study was carried out in natural occlusion, without a plate bite

2.6.2 Method of the three-dimension cephalometric analysis

Three-dimensional cephalometric analysis was performed in the Dolphin software
(version 11.5; Dolphin Imaging and Management), the data were exported in DICOM
format. All acquired 3D images were standardized with multi-plane orientation.

Correction of the head position in the coronal plane was carried out by orientation
relative to the Frankfurt horizontal — a line connecting the upper edge of the external
auditory meatus and the lowest point of the lower edge of the orbit. When properly
oriented, the Frankfurt horizontal is perpendicular to the line passing through the
furcation of the maxillary right first molar.

In the axial plane — along the line connecting the lower edge of the right and left
orbits parallel to the Frankfurt horizontal.

In the mid-sagittal plane — along the midline of the face connecting the incisive
foramen and opistion (median point of the posterior edge of the foramen magnum).

In the vertical plane along the true vertical passing through the most anterior point
of the naso-frontal suture (N, nasion) and the most prominent point of the chin protrusion

(Pog, pogonion) (Figure 19). In the case of a displacement of the lower jaw, the deepest
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point on the anterior edge of the base of the upper jaw (point A) was chosen as a guide

[56].

Figure 19. Standardization of the CBCT image in three planes

During the three-dimensional cephalometric analysis, the parameters presented

in Table 3 were studied.

Table 3. Studied cephalometric parameters

Parameter Description

Overjet (mm) Distance from the vestibular surface of the lower jaw incisors to the
palatal surface of the upper jaw incisors

Overbite Distance from the incisal edge of the maxillary central incisor to the

(mm) incisal edge of the mandibular central incisor

£SNA (°) Determines the position of the apical base of the upper jaw in relation
to the line of the base of the skull

£SNB (°) Determines the position of the apical base of the lower jaw in relation
to the line of the base of the skull

2ANB (°) Defines the relationship between the apical bases of the maxilla and
mandible in the sagittal plane

£Beta (°) Determines the ratio of the bases of the upper jaw and lower jaw in the
sagittal plane

Wits (mm) Determines the relative position of the bases of the upper and lower jaws:
the projection of points A and B on the occlusal plane

SN (mm) Length of the anterior base of the skull

ANS-PNS Length of the base of the upper jaw

(mm)
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Parameter Description

Go-Me (mm) Length of the base of the lower jaw

S-Go/N-Me Percentage of anterior and posterior face height

(%0)

£SN-PP(°) The angle formed by the anterior base of the skull and the apical base of
the maxilla

£PP-MP (°) Intermaxillary angle, between the plane of the palate and the plane of the
lower jaw

£ArGoMe Total gonial angle

©)

2UI-SN (°) Determines the inclination of the incisors of the upper jaw to the base of
the skull

2UI-PP (°) Determines the inclination of the incisors of the upper jaw to the base of
the upper jaw

£L1-MP (°) Determines the inclination of the mandibular incisors to the base of the
mandible

2UI-L1 (°) Interincisor angle characterizing the vestibulo-oral inclination of the
incisors of the upper and lower jaws

Ar-Go (mm) The height of the mandibular ramus from Ar to Go

Co-Go (mm) Height of the mandibular b ramus from point Co to Go

Co-A (mm) The length of the upper jaw from point Co to A

Co-Gn (mm) Effective mandible length

Co-B1 (mm) Overall length of the mandible

Y-axis (mm)

Distance from the center of the Turkish saddle (Sella) to the Gnation point

Me (%)

Y-axis (°) Angle formed by planes SGn and SN

£ SnAr (°) Cranial base angle

S-Ar (mm) Length of the posterior cranial base

£ SnBa (°) Angle of inclination of the cranial base

ANS-Me/N- The ratio of the height of the lower part of the anterior face to the total

height of the anterior face
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After placing the usual points in the planes, the program automatically calculates
the specified parameters with the visualization of all angles and planes on the screen

(Figure 20).

Figure 20. 3D cephalometric analysis in Dolphin Imaging and Management software

2.6.3 Visualization algorhythm and assessment of the upper airways

volume

Volumetric imaging of the upper airways on CBCT was performed using Dolphin
software (version 11.5, Dolphin Imaging and Management). All patients were given the
following advice prior to receiving a 3D image by the radiologist: “swallow saliva prior
to examining, remain perfectly still, take a deep breath and do not breathe.” To obtain

reliable results, all 3D images were acquired with the following criteria:

» Absolutely static position of the tongue at rest, without reflex swallowing
movements during CBCT. Three-dimensional images with signs of swallowing

movements were excluded from the study (Figure 21).
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Sagittal (Draft)

Figure 21. Three-dimensional image showing signs of swallowing during CBCT

(tongue displaced posteriorly). This image has been excluded from the study

 The same phase of breathing — the study was carried out after a deep breath.

» The natural position of the head in space — the absence of a pronounced tilt of the
head, as well as movement during the study.

Based on these criteria, all patients were given recommendations prior to obtaining
a 3D image — "swallow saliva before the start of the study, remain completely still, take
a deep breath and do not breathe." All images were standardized in several planes before
measuring the airway volume: head position correction in space was performed in the
coronal, axial, midsagittal, and vertical planes.

In order to improve, simplify the existing methods of airway analysis, we have
developed a method for computer diagnostics of the volume of the upper airway in
orthodontic patients. As the upper and lower boundaries of the study area, bone landmarks
were used — the plane of the upper jaw (ANS-PNS) and the plane of the mandible (Go-

Me), which are carried out to the intersection with the posterior pharyngeal wall on the
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sagittal section, as the anterior and posterior boundaries of the study area the lateral walls

of the pharynx protruded (Figure 22).

Figure 22. Measurement of the volume of the upper airway using the method developed
by us for computer diagnostics of the volume of the upper airway in orthodontic
patients. The volume of the airways is limited by the plane of the upper jaw and the
plane of the lower jaw above and below, as well as the anterior and posterior walls of
the pharynx (green lines) and is highlighted in pink. The yellow dot in the figure is the

starting point for airway density

After highlighting the region of interest in the upper airway on a three-dimensional
image, the program set the starting points to indicate the density of the respiratory tract.
The value of the airway volume directly depends on the density of the selected area. In

Figure 22, the starting point is shown in yellow.
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The quality of the selected area was assessed not only in the sagittal plane, but also
in the axial and coronal planes. On all CBCT sections throughout the area bounded by the
plane of the upper and lower jaws, as well as the anterior and posterior walls of the
pharynx, the respiratory tract should be traced in pink, uniform airway density (Figure

23).

Axial (Draft)

Figure 23. In the axial plane, all sections show

uniform airway density highlighted in pink

Also, for each analysis, the same threshold value of airway density was set — the
density range of the study area. In our study, all 3D images were performed using modern
tomographs (Vatech Pax-i 3D) and 17x15 CBCT resolution in natural occlusion with a
scan time of 9 seconds. The image was loaded into Dolphin (version 11.5, Dolphin

Imaging and Management) in DICOM format.
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Since for all three-dimensional images such common criteria as the type of
tomograph, CBCT resolution, scanning time were used, the threshold value of the airway
density was the same for all measurements and equaled "25". After highlighting the
region of interest in the upper airway using the method we developed and setting the
starting points, the Dolphin software (version 11.5, Dolphin Imaging and Management)
automatically determined the airway volume and presented it as a value in cubic

millimeters (Figure 24).

Sagittal (Draft)
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Figure 24. The results of measuring the volume of the airway according to the method
developed by us for assessing the state of the volume of the upper airway in orthodontic

patients in the program Dolphin (version 11.5, Dolphin Imaging and Management)

Due to the fact that obesity is one of the factors that has a significant impact on
the reduction in the volume of the upper airway [86], patients with a body mass index >
30 were not included in our study. This body mass index corresponds to obesity of the

first degree of severity. Body mass index was calculated using the formula (6):
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BMI= m/h?, (6)

m — is the patient's body weight in kilograms,

h — is the patient's height in meters [86].

Also, individuals with somatic pathology such as bronchial asthma did not
participate in the study, since this disease affects the morphometric parameters of the
maxillofacial region [63]. Patients with contraindications to CBCT (pregnancy, severe
psycho-neurological disorders) were also excluded from the study.

For comparative analysis, in the Dolphin program (version 11.5, Dolphin Imaging
and Management), all the examined patients also calculated the airway volume according
to the method of Vidya et al. (2020) [86]. The upper boundary of the oropharyngeal space
was the palatine plane (ANS-PNS), and the lower boundary was a plane parallel to it,
which passes through the most anterior-inferior point of the second cervical vertebra.
After standardizing the image in three planes and establishing the boundaries of the region
of interest, the program also automatically calculated the volume. The values of the

volume of the study area were presented in cubic millimeters (Figure 25).
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Figure 25. Measurement of airway volume according to the method of Vidya et al.
(2020) [86]. The volume of the upper airway is limited by the palatal plane and a plane
parallel to it, passing through the most anterior-lower point of the second cervical

vertebra, along the lower border

2.7 Statistical research methods

Statistical analysis of the obtained results was performed using the methods of
parametric and nonparametric statistics.

Descriptive statistics on quantitative data in the case of a normal distribution or
median was presented as a standard deviation M (SD, standard deviation), in the case of
a non-Gaussian distribution — the first and third quartiles Me (Q1-Q3). If, when
comparing values between groups, at least one sample distribution was not normal, then
descriptive statistics for all groups were presented as Me (Q1-Q3). Normality was tested
using the Shapiro-Wilk test.

Differences between two samples were determined using the Student's t-test for

normal distributions or the Mann-Whitney rank test for non-Gaussian distributions.
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Descriptive statistics on counting data were given as the number and percentage of
occurrence of the corresponding value in the sample m (n%). To search for differences in
the case of counting data, Fisher's exact test and Pearson's y2 test were used.

When testing hypotheses, a p-value less than 0,05 was sufficient to reject the null
hypothesis, adjusted for multiple comparisons by the Beniamini-Hochberg method with
bounds of 0.017, 0.033, and 0.05 for ordered p-values.

Statistical processing of the obtained material was carried out using the R program.
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CHAPTER 3

RESULTS OF OWN RESEARCHES

3.1 Structure of dentoalveolar anomalies prevalence

From 2018 to 2023 we conducted our studies at the clinic of the Faculty of
Dentistry and Medical Technologies of the Federal State Budgetary Educational
Institution of Higher Education ‘“Saint-Petersburg State University” — LLC
“OMEGADENTAL” (Saint-Petersburg). As a result of our study prevalence of
occlusion pathology was analyzed in the examined patients. Altogether 110 patients
participated in our study at the age of 18-44, 95 of them being females (86.36%)
and 15 patients — males (13.64%) (Figure 26).

Figure 26. Study groups distribution by sex

The first group consisted of 50 patients with distoclusion, relationship of
molars and canines corresponding to Class 2 by Angle on the right and left sides and

skeletal class 1. In this group 14% were males and 86% females.
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In the second group there were 50 patients with distoclusion, relationship of
molars and canines corresponded to Class II by Angle on the right and left side and
skeletal Class 2. In this group 16% were males and 84% females.
The third, control group, was made of the patients with neutral occlusion,
relationship of molars and canines corresponded to Class I by Angle on the right and
left side and skeletal Class 1. This group did not need orthodontic treatment and was

presented only by females (100%) (Table 4).

Table 4. Distribution of study groups by sex

Group I II I P
n=50 n=50 n=10
Males 7 8 - Prn= 1,00
(14.0%) (16.0%) Prm= 0,59
Females 43 42 10 Prm= 0,33
(86.0%) (84.0%) (100%)

Prevalence of females in the study is explained by the fact that females more
often apply for orthodontic treatment than men. The data obtained are in compliance
with the study conducted in 2021 by Silva et al.: gender differences are due to the
fact that women are more concerned about aesthetics of their smile and apply more
often for orthodontic treatment [196].

The patients of groups 1 and 2 were divided into subgroups according to
Angle’s classification (Table 5):

- Group I subgroup 1 — patients with distoclusion, skeletal Class I division
1 (protrusion of the maxillary incisors), 11.36% of them being males and 88,64%
females;

- Group I subgroup 2 — patients with distoclusion, skeletal Class I division
2 (retrusion of the maxillary incisors), 33.33% of them being males and 66.67%

females;
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- Group II subgroup 1 — patients with distoclusion, skeletal Class II division

1 (protrusion of the maxillary incisor), 9.68% of them being males and 90.32%

females;

- Group II subgroup 2 — patients with distoclusion, skeletal Class II division
2 (retrusion of the maxillary incisors), 26.32% of them being males and 73.68%

females.

Table 5. Distribution of the examined group subclasses by sex

Group Group I, Group I, Group II, Group II, P
Subgroup 1 | Subgroup 2 Subgroup 1 subgroup 2
n=44 n=6 n=31 n=19
Males 5 (11.36%) 2 (33.33%) 3 (9.68%) 5(26.32%) Pig12=0.19

Females 39 (88.64%) | 4 (66.67%) 28 (90.32%) 14 (73.68%) Piig1-2=0.23

Participants of the study were people at the age of 18 — 44 which corresponds
to the young age by the WHO classification. The average age of the group I patients
was 31.0 (26.0-34.0) years, group 11 —27.0 (23.0-34.8) years, Group III — 30.0 (23.0-
35.8) ner (Table 6).

Table 6. Average age of the examined groups of patients

Group I 1 I P
n=50 n=50 n=10
Age 31.0 (26.0-34.0) 27.0 (23.0-34.8) 30.0 (23.0-35.8) PI-I1=0.26
(years) PI-III =1.00
PII-IIT = 0.82

The average age of the examined patients from Group I subgroup 1 was 31.5

(26.0-34.0) years, patients of Group I subgroup 2 — 28.0 (23.8-33.8) years, patients
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of Group II subgroup 1 —27.0 (23.0-34.0) years, patients of Group II subgroup 2 —
31.0 (24.0-36.0) years (Table 7).

Table 7. Average age of the examined subgroups of different groups of patients

Group Group I, Group I, Group I1, Group I1, P
Subgroup 1 Subgroup 2 Subgroup 1 Subgroup 2
n=44 n=6 n=31 n=19
Age 31.5 28.0 27.0 31.0 Pig12=0.59
(years) (26.0-34.0) (23.8-33.8) (23.0-34.0) (24.0-36.0) Pugi2=0.46

Among the examined patients distal occlusion was detected in 100 people:
division 1 (distoclusion with protrusion of the anterior group of teeth in the maxilla)
was detected in 75 patents with distal occlusion (75%), division 2 (distoclusion with
retrusion of the anterior group of teeth in the maxilla) — in 25 patients with distal
occlusion (25%) (Figure 27).

The data obtained comply with the study by Borzabadi-Farahani et al. (2009)
[79] and Khan Shakeel (2014) [129]: anomaly of Class II division 1 occurs more

often than anomaly of Class II division 2.

m division 1

m division 2

Figure 27. Distribution in distal occlusion divisions in the examined patients:
Class II division 1 anomaly was detected in 25 % patients with distoclusion, Class
IT division 2 anomaly — in 75 % patients with distoclusion

After initial examination and comprehensive orthodontic diagnostics with

analysis of the photos of the face and dentures, CDM calculations, 3D cephalometric
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analysis of Groups I and II of the examined patients, orthodontic treatment was
offered with fixed (bracket-system) and removable (aligners) orthodontic
appliances.

In 10 examined patients neutral occlusion was detected that did not require
orthodontic treatment. This group of patients made a control group. These patients
were also examined, comprehensive orthodontic diagnostics was performed with
analysis of the photos of the dentures and face, CDM calculation and 3D
cephalometric analysis.

It is important to note that anomalies in the sagittal plane are often
accompanied by disorders in the vertical and transversal planes, as well as anomalies
in the position of some teeth. Distribution of dentoalveolar anomalies in the groups

is shown in Table §.

Table 8. Distribution of dentoalveolar anomalies in study groups

Dentoalveolar Group I Group I1I Group III P
anomaly (n =50) (n =50) (n=10)

Neutral occlusion - - 10 Pru=1.00

(n=10) (100%) Prm<0.001
Pror < 0.001

Distal occlusion, 44 31 - Pri=0.005

Division 1 (n=75) (88%) (62%)

Distal occlusion, 6 19 - Pru= 0,005

Division 2 (n=25) (12%) (38 %)

Crowded teeth 39 43 3 Pru=0.44

(n=85) (78%) (86 %) (30%) Prir= 0.005
Pinr< 0.001

Disocclusion in the 6 9 - Pru=0.58

anterior section (12%) (18%) Prm=0.58

(n=15) Prm=0.33
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Dentoalveolar Group I Group II Group III P
anomaly (n =50) (n =50) (n=10)

Deep incisal occlusion 4 8 - Pru=0.36
(n=12) (8%) (16%) Prm=1.00

Prm=0.33
Unilateral cross 2 9 - Pri=0.051
occlusion (n=11) (4%) (18%) Prm=1.00

Prm=0.33
Bilateral cross 1 3 - Pru=0.62
occlusion (n=4) (2%) (6%) Prm=1.00

Prmm= 1.00

Class II anomaly occurs more often in the patients of Group I than in Group
II (p=0,005). In turn, Class II division 2 anomaly was detected more often in the
patients of Group II than in Group I (p=0,005). Consequently, the gnathic type of
distal occlusion is mainly accompanied by retrusion of the anterior group of
maxillary teeth and dentoalveolar type — by protrusion of the anterior maxillary
teeth.

Crowded anterior teeth were detected in 85 examined patients (77,3%): 39
patients of Group I (78%), 43 patients of group II (86%) and 3 patients of Group III
(30%). Crowded teeth were detected more often in the patients with dentoalveolar
(p=0,005) and gnathic (p<0,001) types of distoclusion than in the patients with
neutral occlusion.

The most common anomaly in the vertical plane was disocclusion in the
frontal section, it was detected in 15 patients (13.6%): 6 patients in Group I (12%)
and 9 patients in Group II (18%). Deep incisal occlusion was diagnosed in 12
patients (10.9%): 4 patients in Group I (8%) and 9 patients in Group II (16%).
Consequently, disorders in the vertical plane were detected in 27 patients with

distoclusion (27%).
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The most often anomaly in the transverse plane was unilateral cross occlusion
that was detected in 11 manmenToB (10%): 2 patients in Group I (4%) and 9 patients
in Group II (18%). Bilateral cross occlusion was diagnosed in 4 patients (3.6%): 1
patient in Group I (2%) and 3 patients in Group II (6%). Consequently, anomalies
in the transversal plane were detected in 15 patients with distoclusion (15%) (Figure

28).

1 group m 2 group 3 group

Neutral occlusion
Distal occlusion division 1

Distal occlusion division 2

Disocclusion
Deep incisal occlusion

Unilateral cross occlusion

| e O P P e W O P
| e — i |
Crowded teeth |1 —
| s o]
|
|
Bilateral cross occlusion r

0 25 50 75 100
Figure 28. Prevalence of the detected dentoalveolar anomalies in different groups

Thus, a large part of the examined patients at the age of 18-44 with
distoclusion were females (85%). In the prevalence structure of distoclusion Class
IT division 1 anomaly (75 patients, 75%) occurred more often than Class II division
2 anomaly (25 patients, 25%). Occlusion anomaly in the sagittal plane was often
accompanied by disorders in the transversal (15%) and vertical planes (27%) that
aggravates severity of the pathology in orthodontic patients and requires a

comprehensive approach to treatment planning.
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All 110 examined patients were offered to complete the questionnaire in the

electronic form on Google platform. The questionnaire had 15 questions concerning

general health (Appendix E).

Question 1:”’List the main complaints that made you visit the orthodontist”

Among the complaints that made the patients apply for orthodontic aid in

group 1 the most common were dissatisfaction with the teeth position, face

asymmetry (84%), functional complaints were detected only in 4% cases; 12% of

the patients had both aesthetic and functional complaints. At the same time group 2

patients complained more often of a combination of aesthetic and functional

problems (66%), 14% of patients had only functional complaints and 20% had

aesthetic complaints. Patients with neutral occlusion had no complaints at all (100%)

(Table 9).

Table 9. Structure of complaints prevalence in different groups

functional

Complaints Group 1 Group 2 Group 3 P
(n=50) (n=50) (n=10)
No complaints - - 10 (100 %) | PII< 0,001
Aesthetic 42 (34%) 10 (20%) - PEIII< 0,001
: PIL-III< 0,001
Functional 2 (4%) 7 (14%) -
Combined aesthetic and 6 (12%) 33 (66%) -

Consequently, when applying for

orthodontic aid the patients with

distoclusion complained of both aesthetic and functional (TMJ dysfunction, habitual

displacement of the mandible, articulation disorders, etc.) problems. (Figure 29)

Combination of aesthetic and functional complaints was detected more often in the
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patients with distoclusion and skeletal Class II than in the patients of group 1.

(p<0.001).

B 1 group 2 group 3 group
No complaints
: : e S
Aesthetic complaints
Functional complaints
Combined aesthetic and functional
0 20 40 60 80 100 %

Figure 29. Structure of complaints prevalence among examined patients according

to the questioning results

Thus, the patients with distoclusion and skeletal Class Il note more frequently
not only unaesthetic face and smile, but also TMJ and masticatory muscle
dysfunction, problems with articulation associated with marked dentoalveolar and

skeletal changes.

Question 2: “Did you undergo orthodontic treatment before?”

According to the questioning results all patients out of 110 did not have
orthodontic treatment in their medical history (100%). Previous treatment either with
a fixed or removable orthodontic appliances was one of the criteriae to exclude the

patient as described in the materials and methods of the study.
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uestion 3: “Specify the type of feeding in infancy”
pecity y

The questioning showed that most patients in group 1 had natural feeding
(50%), 15 patients had artificial feeding (30%) and 10 patients had a mixed type of
feeding (20%).

Most patients in group 2 had artificial feeding (60%), 9 patients had natural
feeding (18%), 11 patients had a mixed type of feeding (22%) (Table10).

Table 10. Distribution of answers to question 3 of the questionnaire for the patients

“Specify the type of feeding in infancy”

Answer Group 1 Group 2 Group 3 P
(n=50) (n=50) (n=10)
Number of | % | Number of | % | Number of | % PI-11=0,001
patients patients patients PI-111=0,005
Natural feeding 25 50 9 18 9 90 | PII-II<0,001
Artificial 15 30 30 60 - -
feeding
Mixed feeding 10 20 11 22 1 10

In group 3 most patients had natural feeding (9 patients — 90%), 10% had
mixed feeding (1 patient).

Thus, the patients with distoclusion and skeletal Class II had artificial feeding
in their medical history more often (60%) than the patients with distoclusion and
skeletal Class I (30%) (p=0.001) (Figure 30). The data obtained comply with results
of the earlier conducted studies: artificial feeding is one of the etiologic factors of
gnathic form of occlusion anomaly in the sagittal plane as it does not provide for the
sufficient functional load on the muscular-skeletal system of the dentofacial area
[102]. In turn, correct feeding is a means of postnatal prevention of dentoalveolar
anomalies [48, 27], which is proved by natural feeding in 90% of the patients in
group 3.
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Type of feeding in infancy
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Figure 30. Comparison of answers to question 3 of the questionnaire: Specify the

type of your feeding in infancy” for the patients in different groups

Question 4 “Bad habits in the medical history (finger sucking, tongue thrust,

holding objects between dentition)”

The following data were obtained comparing the answers to question 4 of the
questionnaire in different groups. The answers to the question concerning bad habits
are presented in Table 11. Most patients in groups 1 did not have any bad habits
(72%), bad habits were detected in 28% of the patients.

As for group 2, the questioning revealed bad habits in the medical histories of
most patients in this group (58%). According to the results of the questioning, all
patients in group 3 did not have any bad habits (100%).
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Table 11. Distribution of answers to question 4 of the questionnaire “Bad habits in

the medical history (finger sucking, tongue thrust, holding objects between dentition,

etc.)”
Answer Group 1 Group 2 Group 3 P
(n=50) (n=50) (n=10)
Number of | % Number of | % | Numberof | %
patients patients patients

Bad habits 14 28 29 58 - PI-11=0,004
No bad 36 72 21 42 10 100 | PI-III=0,10
habits PILIII<0,001

Thus, according to the data obtained, the patients with distoclusion and
skeletal Class II had bad habits more often (58%) than the patients with distoclusion
and skeletal Class I (28%). Consequently, having bad habits in the medical history

increases the risk of not only dentoalveolar, but also skeletal disorders.

Question 5: "Mouth breathing in the medical history”

Comparative evaluation of the answers to question 5 concerning mouth
breathing in different groups is presented in Table 12. Mouth breathing was detected
in 8% of the patients with distal occlusion and skeletal Class I and in 34% of the
patients with distal occlusion and skeletal Class II. The results of the questioning

did not find mouth breathing in the medical history of group 3 (100%).
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Table 12. Distribution of answers to question 5: “Mouth breathing in the medical

history”
Answer Group 1 Group 2 Group 3 P
(n=50) (n=50) (n=10)
Number of | % | Number of | % Number of %
patients patients patients

Mouth 4 8 17 34 - PI-11=0,002
breathing B

No mouth 46 92 33 66 10 100 | PHI=030
breathing PII-111=0,049

Thus, the patients with distal occlusion and skeletal Class 2 had more often
mouth breathing in their medical history (34%) than the patients with distal
occlusion and skeletal Class 1 (8%) (p=0,002). The data obtained comply with the
work by Lyu et al (2021): mouth breathing for a long time changes the structure of
the temporomandibular joint and masticatory muscles and is accompanied by

skeletal and dentoalveolar disorders resulting in Class II anomalies [186].

Question 6: “Occlusion anomaly in parents, siblings and other relatives”
Evaluating family history, 74% of the questioned patients in group 1 pointed
out the absence of occlusion anomaly in their parents, siblings and other relatives,
26% of the patients confirmed that their close relatives have occlusion anomaly

(Table 13).

Table 13. Distribution of answers to question 6 of the questionnaire: “Occlusion

anomaly in parents, siblings and other relatives”.

Answer Group 1 Group 2 Group 3 P
(n=50) (n=50) (n=10)
Number of | % | Number of | % | Number of | % | PI-1I=0,004
patients patients patients PI-I11=0,09
Occlusion anomaly 13 26 28 56 - - | PII-III<0,001

in parents, siblings
and other relatives
Absence of occlusion 37 74 22 44 10 100
anomaly in parents,
siblings and other
relatives
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In turn, majority of the patients in group 2 (56%) pointed out occlusion anomaly
in their family history. The patients in group 3 answered their parents, siblings and
other relatives do not have any occlusion anomaly (100%).

Thus, the patients with distoclusion and skeletal Class II have a higher
incidence of hereditary predisposition to dentoalveolar anomaly (56%) than the
patients with distoclusion and skeletal Class I (26%) (p=0,004). In turn, the patients
in group 3 have no hereditary predisposition to occlusion anomaly in their medical
history. The data obtained comply with the genetic concept of occlusion anomaly
development. Children inherit the size of teeth, their shape and number, spatial

arrangement of jaws, specific structure of the muscles and skeleton [190].

Question 7: “Do you sometimes feel nasal blockage?”

The results show that 8% in Group 1 and 28% in group 2 sometimes have
nasal blockage. The patients in group 3 do not experience any signs of nasal
blockage.

Thus, the patients with distoclusion and skeletal Class II experience nasal
blockage more often than the patients with distoclusion and skeletal Class 1
(p=0,017). Casual nasal blockage increases the risk of mouth breathing and results

in skeletal disorders (Table 14).

Table 14. Distribution of answers to question 7 of the questionnaire for the patients

“Do you experience casual nasal blockage?”

Answer Group 1 Group 2 Group 3 P
(n=50) (n=50) (n=10)
Number of | % | Numberof | % | Numberof | % PI-11=0,017
patients patients patients PI-I11=0,11
Yes 4 8 14 28 - - PII-111=0,10
No 46 92 36 72 10 100
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Question 8 : “Have you ever had any ENT diseases or do you have them

now?”

ENT diseases were detected in medical histories of 10% of the patients in
group 1 and 36% of the patients in group 2. The patients in group 3 did not have any
diseases of the upper airways. (Table 15).

Table 15. Distribution of answers to question 8 of the questionnaire for the patients:

“Have you ever had any ENT diseases or do you have them now?”

Answer Group 1 Group 2 Group 3 P
(n=50) (n=50) (n=10)
Number of | % Number of % Number of % PI-11=0,004
patients patients patients PI-I11=0,58
Yes 5 10 18 36 - - | PII-III=0,025
No 45 90 32 64 10 100

Thus, in the patients with distoclusion and skeletal Class II ENT diseases are
diagnosed more often than in the patients with distoclusion and skeletal Class I
(p=0.004). The data obtained comply with the study by Luzzi et al in 2012: ENT
diseases and allergic rhinitis provoke dysfunction of the maxillofacial area and
occlusion anomaly [64]. High prevalence of ENT diseases in patients with
distoclusion stresses the importance of timely diagnostics and medical treatment of

upper airways obstruction at the early stages of the disease to prevent dentoalveolar

and skeletal disorders.

Question 9: “Did you have such surgical intervention as

adenotonsillotomy?”

Among 50 patients in group 1, 12% of the patients pointed out

adenotonsillotomy in their medical history in comparison with 6% out of 50 patients
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in group 2. The patients in group 3 did not have adenotonsillotomy in their medical

history (Table 16).

Table 16. Distribution of answers to question 9 of the questionnaire for the patients:

“Did you have such surgical intervention as adenotonsillotomy?”

Answer 1 rpynna 2 rpynna 3 rpynna P
(n=50) (n=50) (n=10)
Number of % Number % | Number of | % PI-11=0,49
patients of patients patients PI-111=0,57
Yes 6 12 3 6 - - | PII-111=0,10
No 44 88 47 94 10 100

Thus, the most of examined patients in groups 1 and 2 did not have
adenotonsillotomy in their medical history. Untimely elimination of the cause
(hypertrophy of the palatal tonsil) resulting in mouth breathing promotes
development of dentoalveolar and skeletal disorders that complies with the findings
of contemporary studies [83, 192]. The efficacy of the operation depends on duration
of the upper airways obstruction and its affect on growth and development of
maxillofacial area. That is why, in spite of adenotonsillotomy in 12% of the patients
in Group 1 and 6% of the patients in group 2, they have distoclusion of Class I and
1.

Question 10 : “Did you notice any signs of snoring or apnea at night? «

The questionnaire showed that 12% of the patients in group 1 and 38% of the

patients in group 2 had the signs of snoring or apnea at night. The patients in group

3 did not have any sleep disturbances (Table 17).
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Tablel7. Distribution of answers to question 10 of the questionnaire “Did you notice

any signs of snoring or apnea at night?”

Answer Group 1 Group 2 Group 3 P
(n=50) (n=50) (n=10)
Number of | % Number of % | Number of % PI-11=0,003
patients patients questions PI-I11=0,58
Yes 6 12 19 38 - - | PI-III=0,018
No 44 88 31 62 10 100

Thus, the patients with distoclusion and skeletal Class II have more frequently
signs of sleep disorders night (p=0.003). A higher incidence of snoring and apnea at
night in the patients with distoclusion and skeletal Class I (38%) than in the patients
with distoclusion and skeletal Class I (12%) is associated with the attitude of the
maxilla and mandible.

The data obtained comply with the findings by Alves et al in 2008:
retroposition of the mandible is one of the risk factors of obstructive apnea syndrome

[200].

Question 11: “Do you feel fatigue or tiredness during a day ?”
The survey showed that fatigue or tiredness during a day felt 56% of the
patients in group 1, 78% of the patients in group 2 and 20% of the patients in group
3 (Table 18).

Table 18. Distribution of answers to question 11 of the questionnaire “Do you feel

fatigue or tiredness during a day?”

Answer Group 1 Group 2 Group 3 P
(n=50) (n=50) (n=10)
Number of % | Number of % Number of | % PI-11=0,019
patients patients patients PI-111=0,04
Yes 28 56 39 78 2 20 | PII-1II<0,001
No 22 44 11 22 8 80
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Thus, the patients with distoclusion and skeletal Class II more often pointed
out fatigue in the medical history (78%). Fatigue and tiredness during a day may be
associated with a number of aetiological factors, not only with insufficient oxygen
supply due to the upper airways obstruction, but also with systemic diseases, stress,
emotional burn out syndrome. That is why fatigue was mentioned not only by the

patients in groups 1 and 2, but also by the patients with neutral occlusion in group 3

(20%).
Question 12: Do you suffer from a headache?
The answers to the question showed that 22% of the patients in group 1 and
48% of the patients in group 2 suffered from a headache and pointed it out in the

medical history. The patients in group 3 did not have headache (Table 19).

Table 19. Distribution of answers to question 12: “Do you suffer from a headache?”

Answer Group 1 Group 2 Group 3 P
(n=50) (n=50) (n=10)
Number of | % | Number of | % | Numberof | % PI-11=0,006
patients patients patients PI-I11=0,10
Yes 11 22 24 48 - - PII-111=0,004
No 39 78 26 52 10 100

Consequently, the results of the questioning show that the patients with
distoclusion are inclined to headache. The patients with distoclusion and skeletal
Class II complained of a headache more often (48%) that the patients with
distoclusion and skeletal Class I (22%) (p=0.006).

The data obtained are confirmed by Suchancova et al in 2013: one of the
causes of headache i1s a TMJ dysfunction, masticatory muscles hypertonia, forced
attitude of the mandible [119] that were noted by the patients at the appointment
with the orthodontist.
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Question 13 : “Do you grit or clench your teeth in the daytime or at

night?”

The answers to this question show that 10% of the patients in group 1 and
32% of the patients in group 2 have bruxism in their medical history. The patients

in group 3 did not complain of bruxism (Table 20).

Table 20. Distribution of answers to question 13 of the questionnaire: “Do you grit

or clench your teeth in the daytime or at night?”

Answer Group 1 Group 2 Group 3 P
(n=50) (n=50) (n=10)
Number of | % | Number of % Number of | % PI-11=0,007
patients patients patients PI-111=0,29
Yes 5 10 16 32 - - PII-IIT=0,037
No 45 90 34 68 10 100

Thus, The patients with distoclusion have predisposition to bruxism and in the
patients with skeletal Class II the incidence of bruxism is higher than in the patients
with skeletal Class I (»p=0.007). The data obtained are confirmed by the study by
Ghafournia et al in 2012: occlusion anomaly is one of the aetiological factors of

bruxism [113].

Question 14 : “Do you have problems with articulation?”

The questioning showed that 8% of the patients in group 1 and 32% of the

patients in group 2 had problems with articulation. The patients in group 3 did not

complain of any problems with articulation (Table 21).
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Table 21. Distribution of answers to question 14:”’Do you have any problems with

articulation?”
Answer Group 1 Group 2 Group 3 P
(n=50) (n=50) (n=10)
Number of % Number of | % | Number of | % PI-11=0,003
patients patients patients PI-111=0,35
Yes 4 8 16 32 - - PII-1IT=0,04
No 46 92 34 68 10 100

Thus, the patients with distoclusion and skeletal Class II have a higher
incidence of articulation disorders than the patients with distoclusion and skeletal
Class I (p=0.003). However, most examined patients did not complain of articulation
disorders (925 in group 1 and 68% in group 2) that may be due to some

compensatory mechanisms which allow for normal articulation.

Question 15: ”’Do you have any problems with posture?”
Answering this question 22% of the patients in group 1 and 46% of the
patients in group 2 pointed out the problems with posture. The patients with a neutral
occlusion did not complain of posture distortions.
Consequently, the patients with distoclusion often note postural distortions. In
this case the patients with distoclusion and skeletal Class 2 postural distortions are
detected more often than in the patients with distoclusion and skeletal Class 1

(p=0,011) (Table 22).

Table 22. Distribution of answers to question 15 of the questionnaire for the patients:

“Do you have any problems with posture?”’

Answer Group 1 Group 2 Group 3 P
(50 patients) (50 patients) (10 patients)
Number of | % | Numberof | % Number of % PI-11=0,011
patients patients patients PI-I11=0,10
Yes 11 22 23 46 - - PII-111=0,006
No 39 78 27 54 10 100
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The data obtained comply with the study by Sidlauskiené et al. conducted in
2015. In this work statistically significant correlation was detected between kyphotic
posture and decreased SNB angle that reflects the mandible attitude in the sagittal
plane [175].

Consequently, the patients with distoclusion and skeletal Class 2 point out
weakness and fatigue during a day (78%), headache (48%), complain of functional
and aesthetic problems (66%), have signs of snoring and apnea at night (38%),
symptoms of bruxism (32%) and problems with articulation more often than the
patients with distoclusion and skeletal Class I.

The results of questioning the patients of all three groups are presented in

Figure 31.
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Figure 31. Questioning results of the patients in three groups
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Thus, the questioning of the examined patients with distoclusion and skeletal
Class II revealed a high incidence of such etiologic and pathogenetic factors of
occlusion anomaly in the sagittal plane as artificial feeding (60%), bad habits in
childhood (58%), genetic predisposition (56%), postural distortions (46%), mouth
breathing (34%), occasional nasal blockage (28%), ENT diseases (36%). All these
conditions occurred in the patients with distoclusion and skeletal Class II more often
than in the patients with distoclusion and skeletal Class 1.

The data obtained prove the necessity to conduct prevention programs at the
stage of development and formation of the dentofacial system and timely diagnostics
and elimination of the upper airways obstruction with the help of otolaryngologists
in order to reduce the risk of distal occlusion, transition of dentoalveolar to gnathic

form and to prevent a relapse after orthodontic treatment.

3.3 Results of studying control-diagnostic models of the jaws

Calculation of 220 control-diagnostic models of the maxilla and mandible was
done in 110 patients of three groups. The results of easurements are presented in

Table 23.

Table 23. Measurement results of the control-diagnostic models

Parameters Group 1 Group 2 Group 3 P
Sum of the upper PI-11=0.12
incisors width (SI) 30.0 32.0 31.0 PI-111=0.73
(mm) (29.0-32.0) | (29.2-33.0) | (28.5-32.0) PII-111=0.42
Sum of the upper PI-11=0.85
incisors width in norm 32.4 32.4 31,1 PI-111=0.21
(SI) (mm) (31.1-32.4) | (31.1-32.4) | (29,0-32,4) PII-111=0.21
Sum of the lower PI-11=0.85
incisors width (si) 24.0 24.0 23,0 PI-111=0.21
(mm) (23.0-24.0) | (23.0-24.0) | (21,5-24,0) PII-111=0.21
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Parameters Group 1 Group 2 Group 3 P
PI-I1=0.018
Anterior width of the 34.0 355 38,0 PI-I11<0.001
maxilla (mm) (32.1-36.0) | (33.0-40.0) | (35,5-39,8) PII III=6 8
PI-11=0.08
Anterior width of the 34.0 35.2 38.5 PLITI<0.001
mandible (mm) (32.0-36.0) | (32.0-39.8) | (35.5-39.5) PII III=6 18
PI-11=0.12
Anterior width in norm 37.5 40.0 38.8 PLIII=0.73
(mm) (36.2-40.0) | (36.6-41.2) | (35.6-40.0) PII IIIZd 1)
PI-11=0.
Posterior width of the 44.0 41.0 47.8 pI H]:OO 000135
maxilla (mm) (42.0-46.0) | (40.0-44.0) | (44.1-49.0) PI-III<0.001
PI-11=0.003
Posterior width of the 43.0 41.0 48.0 PLIII=0.003
mandible (mm) (40.6-46.0) | (40.0-43.0) | (44.2-49.0) PILII<0.001
PI-11=0.12
Posterior width in norm 46.2 49.3 47.7 PI IIIZ?) 73
(mm) (44.7-49.3) | (45.0-50.8) | (43.9-49.3) PII IIIZd 1)
PI-11=0.57
Anterior length of the 18.5 18.0 17.8 PLII[=0.45
maxilla (mm) (17.5-19.5) | (16.5-19.9) | (16.8-18.5) PII IIIZd 57
PI-11=0.12
Anterior length of the 17.4 18.6 18.0 PI HI—?) 73
maxilla in norm (mm) (16.8-18.6) | (17.0-19.1) | (16.5-18.6) PII IIIId 49
PI-11=0.4
Anterior length of the 16.0 16.2 16.0 PI HI—?) 266
mandible (mm) (15.0-18.0) | (16.0-18.0) | (14.6-16.5) PII IIIZd 19
PI-11=0.12
Anterior length of the 15.4 16.6 16.0 PI HI—?) 73
mandible in norm (mm) | (14.8-16,6) | (15.0-17.1) | (14.5-16.6) PII IIIId 49

We have also compared biometrical parameters with individual norm in the

patients of groups 1 and 2. The results are presented in Table 24.
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Table 24. Comparison of biometrical parameters of the control-diagnostic models

with individual normal values in the patients of three groups

Parameter

Group 1

Group 2

Group 3

Anterior width of the maxilla

34.0 (32.1-36.0)

35.5 (33.0-40.0)

38.0 (35.5-39.8)

(mm)

Anterior width in norm (mm) | 37.5 (36.2-40.0) | 40.0 (36.6-41.2) | 38.8 (35.6-40.0)
P Pt <0.001 PII-1=0.001 PII-5=0.11
Difference (mm) 3.2(23-5.0) | 4.3(-0.5-5.4) 0.5 (0-0.7)

Anterior width of the
mandible (mm)

34.0 (32.0-36.0)

35.2 (32.0-39.8)

38.5 (35.5-39.5)

Anterior width in norm (mm)

37.5(36.2-40.0)

40.0(36.6-41.2)

38.8 (35.6-40.0)

P

PI-n<0.001

PII-n<0.001

PIII-n=0.11

Difference (mm)

3.6 (2.5-5.5)

4.7 (0.1-6.4)

0.5 (0.1-0.5)

Posterior width
of the maxilla (mm)

44.0 (42.0-46.0)

41.0 (40.0-44.0)

47.8 (44.1-49.0)

Posterior width in norm (mm)

46.2 (44.7-49.3)

49.3 (45.0-50.8)

47.7 (43.9-49.3)

P

PI-n<0.001

PII-n<0.001

PIII-n=0.21

Difference (mm)

2.1(1.2-3.7)

6.3 (4.3-8.8)

0.5(0—0.7)

Posterior width of the
mandible (mm)

43.0 (40.6-46.0)

41.0 (40.0-43.0)

48.0 (44.2-49.0)

Posterior width in norm (mm)

46.2(44.7-49.3)

49.3 (45.0-50.8)

47.7 (43.9-49.3)

P

PI-n<0.001

PII-n<0.001

PIII-n=0.92

Difference (mm)

2.2 (1.6-4.3)

6.8 (4.2-9.3)

0.002 (0-0.005)

Anterior length of the maxilla
(mm)

18.5 (17.5-19.5)

18.0 (16.5-19.9)

17.8 (16.8-18.5)

Anterior length of the maxilla
in norm (mm)

17.4(16.8-18.6)

18.6(17.0-19.1)

18.0 (16.5-18.6)

P

PI-n<0.001

PII-n=0.72

PIII-n=0.35

Difference (mm)

- 1.1 (-1.7-0.5)

-0.1 (-1.8-1.3)

0.06 (0.03-0.19)

Anterior length of the
mandible (mm)

16.0 (15.0-18.0)

16.2 (16.0-18.0)

16.0 (14.6-16.5)

Anterior length of the
mandible (mm)

15.4 (14.8-16.6)

16.6 (15.0-17.1)

16.0 (14.5-16.6)

P

PI-n<0.001

PII-n=0,.04

PII[-n=0.12

Difference (mm)

1.1 (-1.9-0.2)

0 (-1.8-0.5)

0.06 (0-0.19)

In the patients of group 1 the sum of the maxillary incisors width made 30.0

(29.0-32.0) mm, in the patients of group 2 — 32.0 (29.2-33.0) mm, in the patients of
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group 3 — 31.0 (28.5-32.0) mm. No statistically significant difference between the
obtained values were found (p/-1/=0.12, pI-11I=0.73, plI-111=0.42). According to the
data in the literature, analysis of the mesiodistal values of the maxillary incisors size
allows to diagnose microdentism (less than 28 mm), relative (33-34) or absolute (35
and more) macrodentism [23]. Consequently, calculation of the control-diagnostic
models in three examined groups did not detect any signs of micro- and
macrodentism of the maxillary incisors.

Comparative assessment of the sum of mesiodistal sizes of the mandibular
incisors in the patients of three groups did not reveal statistically significant
difference as well (p/-11=0.85, pI-111=0.21, plI-11I=0.21). The sum of the widths of
the mandibular incisors in the patients of group 1 made 24.0 (23.0-24.0) mm, in the
patients of group 2 — 24.0 (23.0-24.0) mm, in the patients of group 3 — 23.0 (21.5-
24.0)mm. In compliance with the data in the literature, analysis of the mesiodistal
values of the mandibular incisors width also allows to diagnose microdentism (less
than 22mm), relative (25-27mm) or absolute (28 and more) macrodentism [23].
Consequently, calculation of the control-diagnostic models of three examined
groups did not reveal any signs of micro- and macrodentism of the lower incisors.

By Pont’s method the width of the maxillary premolars in group 1 made 34.0
(32.1-36.0) mm, in group 2 — 35.5 (33.0-40.0) mm, in group 3 — 38.0 (35.5-39.8)
mm (Figure 32). In group 1 a statistically significant difference was found between
the anterior width of the maxilla and the individual norm (p<0.001): narrowing in
the maxillary premolars was 3.2 (2.3-5.0) mm. A statistically significant difference
was also found between the anterior width of the maxilla and the individual norm
(p=0.001): narrowing in the area of the premolars in the maxilla made 4.3 (-0.5-5.4)
mm. Consequently, the patients with distoclusion and skeletal Class II are noted to
have a larger narrowing of the maxilla in the premolars area than the patients with
distoclusion and skeletal Class I. In the patients of group 3 there was no statistically
significant difference between the anterior width of the maxilla and the individual

norm (p=0.11).
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Figure 32. Measurement results of the anterior width of the maxilla in the patients

of three groups (mm)

In turn, the width of the mandible in the area of the premolars was 34.0 (32.0-
36.0) mm, in group 2 — 35.2 (32.0-39.8) mm, in group 3 — 38.5 (35.5-39.5) mm
(Fig.33). In group 1 a statistically significant difference was found between the
anterior width of the mandible and the individual norm (p<0.001): narrowing in the
premolars area in the mandible was 3.6 (2.5-5.5) mm. A statistically significant
difference between the anterior width of the mandible and the individual norm
(»<0.001) was also found in group 2: narrowing in the premolars area in the
mandible made 4.7 (0.1-6.4) mm. Consequently, in the patients with distoclusion
and skeletal Class II narrowing of the mandible in the premolars area is larger than
in the patients with distoclusion and skeletal Class I. No statistically significant
difference between the anterior width of the mandible and the individual norm was

found in the patients of group 3 (p=0.11).
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Figure 33. Measurement results of the anterior width of the mandible in the

patients of three groups (mm)

By Pont’s method the width in the maxillary molars in group 1 was 44.0 (42.0-
46.0) mm, in group 2 — 41.0 (40.0-44.0) mm, in group 3 — 47.8 (44.1-49.0) mm
(Figure 34). In group 1 a statistically significant difference was found between the
posterior width of the maxilla and the individual norm (p<0.001): the narrowing in
the maxillary molars was 2.1 (1.2-3.7) mm. A statistically significant difference
between the posterior width of the maxilla and the individual norm was also revealed
in group 2 (p<0.001): the narrowing in the maxillary molars area made 6.3 (4.3-8.8)
mm. Consequently, in the patients with distoclusion and skeletal Class II the
narrowing in the maxillary molars area is larger than in the patients with distoclusion
and skeletal Class I. No statistically significant difference was found between the

posterior width of the maxilla and the individual norm (p=0.21).



103

6.42e-04

= P
— L
% ®
<
£ P-4 .. ®
i)
2 *—on g Group
S
=) ® o
=] & o @ @ — ® !
T§ oo oo ® 1
= AT
= QP o = =
2 a0 @ L &8 & |
e
2 ®
L o o °®
—1a
o o

Figure 34. Measurement result of the posterior width of the maxilla in the patients

of three groups (mm)

By Pont’s method the width in the mandibular molars in group 1 was 43.0
(40.6-46.0) mm, in group 2 — 41.0 (40.0-43.0) mm, in group 3 — 48.0 (44.2-49.0)
mmw (Figure 35). In group 1 a statistically significant difference was found between
the posterior width of the maxilla and the individual norm (p<0.001): the narrowing
in the mandibular molars area made 2.2 (1.6-4.3) mm. In group 2 a statistically
significant difference between the posterior width of the mandible and the individual
norm was also found (p<0.001): the narrowing in the mandibular molars made 6.8
(4.2-9.3) mm. Consequently, the patients with distoclusion and skeletal Class Il were
noted to have a larger narrowing of the mandible in the molars area than in the
patients of skeletal Class I. The patients in group 3 did not have any significant
difference between the posterior width of the mandible and the individual norm

(p=0.92).
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Figure 35. Measurement results of the posterior width of the mandible in the

patients of three groups (mm)

By Korkhaus’s method the length of the anterior section of the maxilla in the
patients of group 1 made 18.5 (17.5-19.5) mm, in the patients of group 2 — 18.0
(16.5-19.9) mm, in the patients of group 3 — 17.8 (16.8-18.5) mm (Figure 36). In
group 1 statistically significant lengthening of the anterior section of the maxilla
(»<0.001) made 1.1 (-0.5-1.7) mm. In group 2 and 3 there were no statistically
significant differences between the anterior section of the maxilla and the individual
norm (p=0.72 and p=0.35 correspondently). Consequently, lengthening of the

anterior section of the maxilla was found in the patients of group 1.
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Figure 36. Measurement results of the anterior length of the maxilla in the patients

of three groups (mm)

By Korkhaus’s method, the length of the anterior section of the mandible in
the patients of group 1 made 16.0 (15.0-18.0) mm, in the patients of group 2 — 16.2
(16.0-18.0) mm, in the patients of groups 3 — 16.0 (14.6-16.5) mm (Figure 37). A
statistically significant lengthening of the anterior section of the mandible (p<0,001)
by 1.1 (-0.2-1.9) mm was revealed in group 1. In groups 2 and 3 no statistically
significant differences in the area of in the anterior section of the mandible was found
in comparison with the individual norm (p=0.04 u p=0.12 correspondently).
Consequently, in the patients of group 1 lengthening of the anterior section of the

mandibular dentition was found.
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Figure 37. Measurement results of the anterior length of the mandible in the

patients of three groups (mm)

Thus, comparative measurement in the patients of group 1 showed the
narrowing in the maxillary premolars of 3.2 (2.3-5.0) mm and 3.6 (2.5- 5.5) mm in
the mandible. In turn, the narrowing in the molars area in the maxilla made 2.1 (1.2-
3.7) mm and 2.2 (1.6 -4.3) mm in the mandible. Lengthening of the anterior section
of the maxilla and mandible in the patient of group 1 was 1.1 (-0.5-1.7) mm and 1.1
(-0.2-1.9) mm correspondently.

In the patients of group 2 the narrowing in the maxillary premolars measured
by Pont’s method was 4.3 (-0.5-5.4) mm and in the mandible the narrowing was 4.7
(0.1-6.4) mm. In turn, the narrowing in the maxillary molars area made 6.3 (4.3-8.8)
mm and 6.8 (4.2-9.3) mm in the mandible. There were no statistically significant
differences between the norm and the length of the anterior section of the maxilla

and mandible.
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In group 3 no statistically significant differences were found between the
norm and the dentition width in the area of premolars and molars, the length of the
anterior section in the maxilla and mandible.
Comparative calculation of the control-diagnostic models was also done in the

patients of groups 1 and 2 as presented in Table 25.

Table 25. Measurement results of the control-diagnostic models in different groups

Parameter Group 1 Group 1 Group 2 2 rpynna
subgroup subgroup subgroup 2 P
1 2 1 NOArpynmna
Sun:ero ifnfilseors 302(2.4) | 303 (1.6) 31.0 32.0 Plgl-25=0.82
PP i = (29.0-32.0) | (32.0-34.0) | Pligl-25=0.034
width (mm)
lsomiroif;;:ors 24.0 225 24.0 24.0 Plgl-25=0.12
W
23.0-24. 22.0-23. 23.024.0) | (23.0-24.0) | PlIgl-2s=0.97
ot (e | (23.0-200) | (220-238) | (23.0-240) | 23.0:240) | Pligl-2s
Anterior width
. Plg1-2s =0.08
of the maxilla | 33.826) | 352(15) | 380(44) | 39G3) | o
(mm)
f::ﬁ;lzawiﬁ;h Bsen | 35208 36.0 320 | Plgl-2nkI=0.004
X . . . .
(34.5-41.0) | (30.0-35.8) | Pllgi-2s=0.001
(mm)
Anterior width 38.8 40.0 Plgl-25=0.82
Amerior Wi 37.7G.1) | 37.9(2.0) 8 -<5
in norm (mm) (36.2-40.0) | (40.0-42.5) | Pligi-2s=0.034
opgiﬁfﬁ;vﬁgh 444(33) | 43.2(1.6) 405 42.0 Plgl-2570.36
X . . . .
(40.0-44.0) | (40.8-44.5) | Pligi-2s=0.043
(mm)
zgife“or width 6565 | 2308 41.0 42.0 Plg]-25=0.23
e =L 0-43. 40.0-43.2) | Pllgl-2s=0.63
mandible (mm) (39.0-43.0) | (40.0-43.2) gi-es
Posterior width 47.7 49.3 Plgl1-2s=0.82
46.4 46.7 (2.5
innorm (mm) | o438 1 A6T@S) g0 493y | (493-52.4) | Pligi-25=0.034
Anterior length
. Plgl-25=0.005
6 (1. (1. 0(l. 8(1.4
of the maxilla | 18.6(15) | 165(12) | 190(L7) | 16804) | o2 %
(mm)
?fn‘:}ilz;eirllih 17.5(1.4) | 17.6 (0.9) 18.0 18.6 Plgl-25=0.82
X . . . .
. (16.8-18.6) | (18.6-19.7) | Pligi-2s=0.034
in norm (mm)
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Parameter Group 1 Group 1 Group 2 2 rpynna
subgroup subgroup subgroup 2 P
1 2 1 NoArpynmna
Anterior length
Plgl-2s=0.005
ofthe' 18.6 (1.5) 16.5 (1.2) 19.0 (1.7) 16.8 (1.4) PlIgl-2s<0.001
mandible (mm)
Anterior length
fth 16.0 16.6 Plgl-25=0.82
orthe 155(1.4) | 15.6(0.9) gi-s
mandible in (14.8-16.6) | (16.6-17.7) | Pllgl-2s=0.034
norm (mm)

We have also compared the biometrical parameters in the patients of different

subgroups with the individual norm. The results are presented in Table 26.

Table 26. Measurement results of the control-biometrical models in different

subgroups in comparison with the individual norm

Parameter Group 1 Groupl Group 2 Group 2
subgroup subgroup Subgroup 1 Subgroup 2
1 2

Anterior width of the
maxilla (mm) 33.8(2.6) 35.2(1.5) 38.0(4.4) 33.9(3.3)
Anterior width in norm
(mm) 37.7(3.1) 37.9(2.0) 38.8(36.2-40.0) | 40.0(40.0-42.5)
P <0.001 0.003 0.73 <0.001
Difference (mm) 3.5(2.6-5.3) 2.1(2.0-3.2) -0.2 (-2.7-2.5) 6.0 (4.25 -8.0)
Anterior width of the
mandible (mm) 33.5(2.7) 35.2(0.8) 36.0(34.5-41.0) | 32.0(30.0-35.8)
Anterior width in norm
(mm) 37.7(3.1) 37.9(2.0) 38.8(36.2-40.0) | 40.0(40.0-42.5)
P <0.001 0.02 0.31 < 0.001
Difference (mm) 4.15 (2.1) 2.7 (2.1) 0.7 (3.7) 7.3 (3.31)
Posterior width of the
maxilla (mm) 44.4(3.3) 43.2(1.6) 40.5(40.0-44.0) | 42.0(40.8-44.5)
Posterior width in norm
(mm) 46.4(3.8) 46.7(2.5) 47.7(44.7-49.3) | 49.3(49.3-52.4)
P <0.001 0.004 < 0.001 < 0.001
Difference (mm) 2.4 (1.7) 3.5(1.7) 6.4 (4.9) 6.8 (2.6)
Posterior width of the
mandible (mm) 43.5(3.5) 42.3(1.8) 41.0(39.0-43.0) | 42.0(40.0-43.2)
Posterior width in norm
(mm) 46.(3.8) 46.7(2.5) 47.7(44.7-49.3) | 49.3(49.3-52.4)
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Table 26 continued

Parameter Group 1 Groupl Group 2 Group 2
subgroup subgroup Subgroup 1 Subgroup 2
1 2

P <0.001 0.0003 <0.001 <0.001
Difference (mm) 2.9 (2.5) 4.4 (1.2) 6.6 (4.8) 8.0(2.9)
Anterior length of the
maxilla (mm) 18.6(1.5) 16.5(1.2) 19.0(1.7) 16.8(1.4)
Anterior length of the
maxilla in norm (mm) 17.5(1.4) 17.6(0.9) 18.0(16.8-18.6) | 18.6(18.6-19.7)
P <0.001 0.005 < 0.001 < 0.001
Difference (mm) -1.2 (1.1) 1.1 (0.57) -1.2 (1.5) 1.8 (1.0)
Anterior length of the
mandible (mm) 18.6(1.5) 16.5(1.2) 19.0(1.7) 16.8(1.4)
Anterior length of the
mandible in norm
(mm) 15.5(1.4) 15.6(0.9) 16.0(14.8-16.6) | 16.6(16.6-17.7)
P <0.001 0.01 0.001 < 0.004
Difference (mm) -1.3(1.2) 1.7 (0.8) -1.5 (-2.4-0.2) 0.3 (0.2-0.7)

In the patients of group 1 subgroup 1 the narrowing in the area of the maxillary
premolars was 3.5 (2.6- 5.3) mm, in the molars — 2.4 (1.7) mm. In turn, the narrowing
of the maxilla in the premolars area made 4.15 (2.1) mm, in the molars area — 2.9
(2.5) mm.

In the patients of group 1 subgroup 2 the narrowing of the maxilla in the
premolars area made 2.1 (2.0-3.2) mm, in the molars area — 3.5 (1.7) mm. In turn,
the narrowing of the mandible in the molars area made 4.4 (1.2) mm. Statistically
significant difference between the individual norm and the anterior width of the
mandibular dentition was not found.

In the patients of group 2 subgroup 1 there was no statistically significant
difference between the individual norm and the anterior width of the maxilla and
mandible. In the patients of group 2 subgroup 2 no statistically significant difference
was found between the individual norm and the anterior width of the maxilla and
mandible (p=0.73 and p=0.31 correspondently). Narrowing in the molars area in
third group of patients made 6.4 (4.9) mm in the maxilla and 6.6 (4.8) mm in the

mandible.
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In the patients of group 2 subgroup 2 the narrowing of the maxilla in the
premolars are made 6.0 (4.25-8.0) mm, in the molars area — 6.8 (2.6)mm. In turn,
the narrowing of the mandible in the premolars area made 7.2 (3.31) mm and in the
molars area — 8.0 (2.9) mm.

Lengthening of the anterior section of the maxilla was found in the patients of
groups 1 and 2 subclass 1, shortening of the anterior section of the maxilla and
mandible was found in the patients of subclass 2 that complies with Angle’s
classification.

Thus, the patients with distoclusion have marked dentoalveolar disorders:
narrowing of the maxilla and mandible in the area of premolars and molars that
requires orthodontic correction. In the patients with distoclusion and skeletal Class
IT the disorders are more severe than in the patients of skeletal Class I, subclasses 1
and 2. As the dentition narrowing is accompanied by the decrease of the oral volume
and reduction of the area for the normal tongue position, the marked dentoalveolar
disorders result in the tongue shift backward affecting the airways volume. That is
why it is important to timely diagnose dentoalveolar disorders to prevent

complications of the respiratory tract.

3.4 Results of 3D cephalometric analysis

In all three groups of examined patients 3D cephalometric analysis was
performed on the ground of the CBCT with 17x15 resolution. The analysis was
performed using Dolphin Imaging & Management Solutions program with a
preliminary image standardization in three planes. The results of the cephalometric

analysis are presented in Table 27.
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Table 27. Results of 3D cephalometric analysis

Parameter

Group 1

Group 2

Group 3

P

Overbite (mm)

2.50 (1.43-3.28)

3.20 (2.10-4.10)

2.10 (1.50-2.40)

PI-11=0.009
PI-111=0.21
PII-111=0.020

Overjet (mm)

3.10 (2.43-3.50)

4.45 (3.60-6.08)

3.00 (2.20-3.38)

Pru<0.001
PI-IIT = 0.87
PII-IIT <0.001

£SNA (°)

82.43 (2.87)

82.78 (2.85)

82.82 (3.63)

PI-11=0.97
PI-111=0.97
PII-111=0.97

£SNB (°)

79.6(78.1-80.8)

76.5(75.2-78.8)

79.0(76.8-82.7)

PI-11<0.001
PI-111=0.81
PII-111=0.08

£ANB (°)

3.15(2.00-4.00)

5.30(4.70-6.58)

3.70(2.40-4.15)

PI-11<0.001
PI-111=0.41
PII-111<0.001

Beta (°)

30.1(29.1-31.1)

24.8(21.5-26.3)

29.3(28.0-32.6)

PI-11<0.001
PI-111=0.94
PII-111<0.001

Wits (mm)

1.45(0.90-1.80)

3.50(2.13-5.78)

1.75(1.10-2.00)

PI-11I<0.001
PI-I11=0.19
PII-111=0.002

SN (mm)

66.89(2.70)

67.88(2.95)

67.37(3.45)

PI-11=0.26
PI-I11=0.69
PII-111=0.67

ANS-PNS (mm)

49.31(3.65)

51.03(3.22)

50.23(3.52)

PI-11=0.014
PI-111=0.47
PII-111=0.52

Go-Me (mm)

71.9(69.9-75.5)

71.2(68.8-74.4)

73.0(72.3-74.1)

PI-11=0.45
PI-111=0.63
PII-111=0.45

SGo/NMe (%)

68.48(4.78)

68.20(5.53)

69.06(5.14)

PI-11=0.78
PI-I11=0.78
PII-111=0.78

£SN-PP (°)

3.30(1.80-5.30)

2.50(1.60-3.45)

4.05(1.65-5.83)

PI-11=0.044
PI-111=0.76
PII-111=0.3

£PP-MP (°)

23.1(20.3-26.4)

24.1 (20.8-29.4)

24.8(19.7-27.4)

PI-11=0.54
PI-111=0.94
PII-111=0.52

Z ArGoMe (°)

126.65(6.00)

125.85(8.63)

126.07(5.35)

PI-11=0.59
PI-111=0.76
PII-111=0.92

ZUI-SN (°)

103.00(8.07)

101.4(10.8)

102.08(8.40)

PI-11=0.39
PI-111=0.76
PII-111=0.82
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Parameter

Group 1

Group 2

Group 3

P

ZUL-PP (°)

112(109-114)

112.7(99.9-117.6)

111(108-115)

PI-11=0.9
PI-111=0.96
PII-111=0.93

ZLI1-MP (°)

93.8(89.5-96.7)

98.7(92.9-103.4)

101.2
(96.1-105.6)

PI-1I<0.001
PI-111=0.004
PII-111=0.48

ZUI-L1 (°)

133(129-136)

127(118-140)

127(119-131)

PI-11=0.06
PI-I11=0.052
PII-111=0.63

Ar-Go (Mm)

50.0(47.0-52.8)

49.4(44.9-53.9)

53.3(50.7-56.4)

PI-11=0.20
PI-111=0.09
PII-111=0.052

Co-Go (Mm)

61.8(59.4-64.1)

61.2(56.6-64.1)

61.2(60.5-62.9)

PI-11=0.46
PI-111=0.83
PII-111=0.53

Co-A (Mm)

81.2(79.7-82.7)

83.6(79.9-85.5)

81.7(80.9-84.4)

PI-11=0.006
PI-111=0.40
PII-111=0.45

Co-Gn (Mm)

108(107-111)

107(104-110)

110(109-112)

PI-11=0.040
PI-111=0.23
PII-111=0.15

Co-B1 (mm)

106(105-108)

105(102-109)

107(105-109)

PI-11=0.07
PI-I11=0.98
PII-111=0.68

Y-axis (MM)

121(119-124)

120(114-123)

122(120-126)

PI-11=0.08
PI-111=0.37
PII-111=0.09

Y-axis (°)

66.45(3.66)

67.57(3.54)

66.59(3.47)

PI-11=0.07
PI-I11=0.91
PII-111=0.49

ZSnAr (°)

117(114-124)

121(118-125)

122 (116-128)

PI-11=0.010
PI-111=0.26
PII-111=0.95

S-Ar (Mmm)

32.81(3.04)

34.68(3.68)

33.26 (2.08)

PI-11=0.007
PI-I11=0.57
PII-111=0.1

Z SnBa (°)

128.74(5.14)

129.73(5.01)

130.34(6.19)

PI-11=0.33
PI-111=0.46
PII-111=0.78

ANS-Me/N-Me
(%)

55.66(2.39)

56.23(2.43)

56.03(3.17)

PI-11=0.24
PI-111=0.73
PII-111=0.85

The comparative assessment of the overbite statistically significant

differences were found between groupl and group 2 (p=0.009) and group 2 and
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group 3 (p=0.020). Overbite value in group 1 was 2.50 (1.43-3.28) mm, in group 2
—3.20(2.10-4.10) mm, in group 3 —2.10 (1.50-2.40) mm. Consequently, the patients
with skeletal Class II is a tendency to increase the depth of the incisor overlap

(Figure 38).
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Figure 38. Comparison of the overbite value (mm) in the patients of three groups

The least distance in sagittal plane between the lower and upper incisors
(overjet) was larger in group 2 than in group 1 (p<0.001) and made 4.45 (3.60-6.08)
mm that exceeds the norm — 1-4 mm [169]. The overjet value in group 1 and group
3 did not have any statistically significant difference (p=0.87) and made 3.10 (2.43-
3.50) mm and 3.00 (2.20-3.38) mm correspondingly that conforms to the norm.
Consequently, the patients with skeletal Class II are noted to have increased overjet

(Figure 39).
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Figure 39. Comparison of overjet values (mm) in the patients of three groups

Comparative assessment of the maxilla position in relation to the cranial base
with respect to the SNA angular parameter did not find any statistically significant
differences in three groups (p=0.97). The SNA value in group 1 was 82.43 (2.87)°,
in group 2 — 82.78 (2.85)°, in group 3 — 82.82 (3.63)°. The obtained values comply
with the norm by Reidel (1952) — 78.1-85.9 (°) [171] that indicates a normal position
of the maxilla in most of the examined patients.

In accordance with the SNB angular parameter, the position of the mandible
in relation to the cranial base statistically differed (p<<0,001) in the patients of group1
and group 2: in group 1 the value of SNB angle was 79.6 (78.1-80.8)° and in group
2 —76.5 (75.2-78.8)°. Upon comparative assessment of SNB value between group 1
and group 3 (p=0.81) and between group 2 and group 3 (p=0.08) no statistically
differences were found. The value of SNB angle in group 3 was 79.0 (76.8-82.7)°.
Consequently, the patients of group 2 are inclined to the more posterior position of

the mandible than in the patients of Group 3 (Figure 40).
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Figure.40. Comparison of SNB (°) value in the patients of three groups

The angular ANB parameter differed significantly on comparative assessment
of group 1 and group 2 (p<0.001): in the patients of group 1 the ANB value was 3.15
(2.00-4.00)°, in group 2 — 5.30 (4.70-6.58)°. No statistically significant difference
was found between the patients of group 1 and group 3 (p=0.41) unlike the
comparative assessment of group 2 and group 3 (»<0.001). In the patients of group
3 the ANB value was 3.70 (2.40-4.15)° (Figure 41). According to Reidel’s findings
(1952) the normal ANB value is 0.23-3.85 (°) that point out incorrect correlation
between the apical bases of the maxilla and mandible in the patients of skeletal Class

m[171].
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Figure 41. Comparison of ANB (°) value in the patients of three groups

Correlation between the bases of the maxilla and mandible in the sagittal
plane in accordance with the beta angular parameter demonstrated statistically
significant differences between group 1 and group 2 (p<0.001) and group 2 and
group 3 (p<0.001). The beta value in group 1 made 30.1 (29.1-31.1)°, in group 2 —
24.8 (21.5-26.3)°, in group 3 —29.3 (28.0-32.6)° (Figure 42). In accordance with the
data by Baik C.V. and Ververidou M.A. (2004) normal value of the beta parameter
corresponds to the range of 27-35(°) [75]. Significant reduction of beta in group 2

indicates skeletal Class II.
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Figure 42. Comparison of the beta (°) value in the patients of three groups

Upon the comparative analysis of the wits parameter between group 1 and
group 2 statistically significant differences (p<0,001) were found: in the patients
with distal occlusion and skeletal Class I the wits value was 1.45 (0.90-1.80) mm, in
the patients with distal occlusion and skeletal Class II the wits value was 3.50 (2.13-
5.78) mm. Statistically significant differences (p=0,002), were also found between
group 2 and group 3 in contrast to group 1 and group 3 (p=0,19). The mean wits
value in group 3 was 1.75 (1.10-2.00) mm (Figure 43). Significant increase of the

wits parameter indicates skeletal Class II.
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Figure 43. Comparison of the wits value (mm) in the patients of three groups

The length of the anterior base of the skull in the patients of three groups did
not have any statistically significant differences (pl-1/=0.26, pl-11I=0.69, pll-
111=0.67): in the patients of group 1 the SN value was 66.89 (2.70) mm, in the
patients of group 2 — 67.88 (2.95) mm, in the patients of group 3 — 67.37 (3.45) mm.

Upon the comparative assessment of the length of the maxilla in the patients
of group 1 and group 2 statistically significant differences were found (p=0.014): in
the patients of group 1 the ANS-PNS value made 49.31 (3.65) mm, in the patients
of group 2 — 51.03 (3.22) mm (Figure 44). Consequently, the patients with
distoclusion of gnathic form have a longer base of the maxilla in comparison with

the patients with dentoalveolar occlusion.
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Figure 44. Comparison of the ANS-PNS (mm) values in the patients of three

groups

The length of the mandible (Go-Me) did not statistically differ between the
three study groups (p/-11=0.45, pI-111=0.63, plI-11I=0.45). In group 1 the length of
the mandible was 71.9 (69.9-75.5) mm, in group 2 — 71.2 (68.8-74.4) mm, in group
3-73.0(72.3-74.1) mm.

The percentage ratio between the anterior and posterior face height (S-Go/N-
Me) did not demonstrate significant differences in the patients of three groups
(p=0.78). The S-Go/N-Me value in group 1 made 68.48 (4.78) (%), in group 2 —
68.20 (5.53) (%), in group 3 — 69.06 (5.14) (%).

The comparative assessment of the angle between the anterior base of the skull
and the palatal plane (SN-PP), showed statistically significant differences between
the patients of group 1 and group 2 (p=0.044): in group 1 the SN-PP value made
3.30(1.80-5.30)°, in group 2 —2.50 (1.60-3.45)°. Consequently, the patients of group
2 have a more expressed anteinclination of the maxilla in relation to the cranial base

than the patients in group 1 (Figure 45).
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Figure 45. Comparison of SN-PP (°) value in the patients of three groups

The value of the intermaxillary angle PP-MP (°) did not have statistically
significant differences in three groups (pl-11=0.54, pI-111=0.94, plI-111=0.52). In
group 1 the PP-MP value was 23.1 (20.3-26.4)°, in group 2 — 24.1 (20.8-29.4)°, in
group 3 —24.8 (19.7-27.4)°.

The value of the sum total gonial (ArGoMe) (°) did not have a statistically
significant ~ differences in  three  groups  (pI-11=0.59,  pI-Il1=0.76,
plI-111=0.92). In group 1 the value ArGoMe was 126.65 (6,00)°, in group 2 —125.85
(8.63)°, in group 3 — 126.07 (5.35)°.

The inclination of the maxillary incisors to the cranial plane of did not have
any statistically significant differences in the patients of three groups (pI-11=0.39,
pl-111=0.76, plI-111=0.82). In group 1 the value of UI-SN parameter made 103.00
(8.07)°, in group 2 — 101.4 (10.8)°, in group 3 — 102.08 (8.40)°.

The inclination of the maxillary incisors to the palatal plane also did not have

statistically significant differences in the patients of three groups (pI-11=0.9, pl-
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[11=0.96, plI-111=0.93). In group 1 the value U1-PP made 112 (109-114)°, in group
2-112.7 (99.9-117.6)°, in group 3 — 111 (108-115)°.

The inclination of the lower incisors to the plane of the mandible was
statistically different in group 1 and group 2 (»<0.001) and in group 1 and group 3
(p=0.004). In group 1 the value of L1-Mp parameter was 93.8 (89.5-96.7)°, in group
2 —98.7(92.9-103.4)°, in group 3 — 101.2 (96.1-105.6)°. Thus, the patients of group
2 demonstrated a more marked protrusive inclination of the mandibular incisors than
the patients of group 1 that is associated with the compensatory mechanisms of more

posterior position of the mandible (Figure 46).
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Figure 46. Comparison of L1-Mp (°) value in the patients of three groups

Upon the comparative assessment of the interincisal angle no statistically
significant differences were found in three groups (pI-11=0.06, pI-11I=0.052, plI-
I11=0.63). In groups 1 the value U1-L1 was 133 (129-136)°, in group 2 — 127 (118-
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140)°, in group 3 — 127 (119-131)°. The values obtained correspond to the norm
suggested in the work by Downs (1956): 130 + 5.7° [100].

Upon the comparative assessment of the height of the ramus of the mandible
from point Ar to Go no statistically significant differences were found in te patients
of three groups (pI-11=0.20, pI-111=0.09, pII-111=0.052). In group 1 the value of Ar-
Go was 50.0 (47.0-52.8) mm, in group 2 — 49.4 (44.9-53.9) (Mmm), in group 3 — 53.3
(50.7-56.4) mm.

Upon the comparative assessment of the height of the ramus of the mandible
from point Co to Go no statistically significant differences in the patients of three
groups were found as well (pI-11=0.46, pl-111=0.83, plI-111=0.53). In group 1 the
value Co-Go was 1.8 (59.4-64.1) mm, in group 2 — 61.2 (56,6-64,1) (Mmm), in group
3 -61.2 (60.5-62.9) mm. Consequently, the height of the ramus of the mandible in
the patients of three groups does not have statistically significant differences.

Upon the comparative assessment of the effective length of the maxilla from
point Co to A statistically significant differences were found between groupl and
group 2 (p=0.006). In group 1 the value Co-A was 81.2 (79.7-82.7) mm, in group 2
—83.6 (79.9-85.5) mm. Thus, the patients of group 2 were noted to have lengthening
of the maxilla that is also confirmed with ANS-PNS parameter (Figure 47). This, the
patients with distoclusion and skeletal Class II have a shorter effective length of the

mandible than the patients with distoclusion and skeletal Class I (Figure 47)
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Figure 47.Comparison of the Co-A (mm) values in the patients of three groups

A comparative assessment of the effective length of the mandible between the
first and second groups also revealed statistically significant differences (p=0.040).
In the first group, the Co-Gn value was 108 (107-111) mm, in the second group —
107 (104-110) mm. A comparative evaluation of the Co-Gn parameter (mm)
between the first and third groups, as well as between the second and third groups,
showed no statistically significant differences (pI-111=0.23, pII-I111=0.15). In the third
group, the average value of the Co-Gn parameter was 110 (109-112) mm. Thus, in
patients with distoclusion and the second skeletal class, a shorter effective length of

the lower jaw is revealed than in patients with distoclusion and the first skeletal class

(Figure 48).
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Figure 48. Comparison of the Co-Gn parameter value (mm)

in patients of three groups

Upon comparative assessment of the total length of the mandible in three
groups no statistically significant differences were found in three groups (pI-11=0.07,
pl-111=0.98, plI-111=0.68). In group 1 the value of Co-B1 parameter was106 (105-
108) mm, in group 2 — 105 (102-109) mm, in group 3 — 107 (105-109) mm.

The comparative assessment of the cephalometric parameter Y-axis mm
demonstrated the absence of statistically significant differences between groupl,
group2 and group3 (pl-1=0.08, pl-11I=0.37, pll-11]1=0.09). In groupl the distance
between points S and Gn made 121(119-124) mwm, in group 2 — 120 (114-123) mm,
in group 3 — 122 (120-126) mm.

The comparative assessment of the Y-axis (°) parameter in three groups
demonstrated the absence of the statistically significant differences between three
groups (pl-1I=0.07, pl-11I=0.91, plI-111=0.49). In group 1 the value of the angle
formed by the planes SGn and SN made 66.45 (3.66)°, in group 2 — 67.57 (3.54)°,
in group 3 — 66.59 (3.47)°.
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Upon the comparative assessment of the angle of the base of the skull
statistically significant differences were found in the patients of group 1 and group
2 (pl-1I=0.010). In group 1 the value SnAr was 117 (114-124)°, in group 2 — 121
(118-125)°. The value of the angle of the cranial base did not differ between the
patients of group 1 and group 3 and between group 2 and group 3 (pI-111=0.26, plI-
I11=0.95). In group 3 the SnAr value made 122 (116-128)° (Figure 49). A larger
SnAr value in the patients of group2 than in the patients of group 1 is associated with
a shift of the posterior base of the skull forward and downwards. As a result the
middle cranial fossa has a flatter shape that makes the mandible rotate backwards

and downwards [97].
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Figure 49. Comparison of SnAr (°) values in the patients of three groups

The comparative analysis of the length of the posterior base of the skull
demonstrated statistically significant differences between group 1 and group 2 (pI-
11=0.007). In group 1 the S-Ar value made 32.81 (3.04) mm, in group 2 — 34.68
(3.68) mm. The value of the length of the posterior base of the skull statistically did
not differ between the patients of group 1 and group 3 and between group 2 and
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group 3 (pI-111=0.57, plI-11I=0.1). In group 3 the mean value of the length of the
posterior base of the skull made 33.26 (2.08) mm. Consequently, the patients with
distal occlusion and skeletal Class II have a longer posterior base of the skull than

the patients with distoclusion and skeletal Class II (Figure 50).
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Figure 50. Comparison of the S-Ar parameter (mm) in the patients of three groups

The comparative analysis of the cephalometric parameter of the inclination
angle of the base of the skull demonstrated the absence of statistically significant
differences between group 1, group 2 and group 3 (pI-11=0.33, pI-111=0.46, pll-
[11=0.78). In group 1 the SnBa value made 128.74 (5.14)°, in group 2 — 129.73
(5.01)°, in group 3 — 130.34 (6.19)°.

The comparative analysis of the relation of the height of the lower anterior
part of the face to the total height of the anterior part of the face demonstrated the
absence of statistically significant differences between grouppl, group 2 and group
3 (pI-11=0.24, pI-111=0.73, pII-111=0.85). In group 1 the ANS-Me/N-Me value made
55.66 (2.39)%, in group 2 — 56.23 (2.43)%, in group 3 — 56.03 (3.17)%.
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In compliance with Angle’s classification the patients of group 1 and group 2

were divided into two subclasses: class 2 subdivision 1 (subgroup 1) — the patients

with distoclusion. The comparative results are presented in Table 28.

Table 28. Results of the 3D cephalometric analysis of sungroups 1 and 2, groups 1

and 2
Parameter Groupl Group 1 P Group 2 Group 2 P
subgroup 1 subgroup 2 subgroup 1 subgroup 2
Overjet 2.31 2.48 3.88 2.46
0.78 0.002
(mm) (1.16) (1.42) (1.06) (2.07)
Overbite 3.10 3.00 3.95 5.64
0.75 <0.001
(mm) (2.35-3.50) (2.73-3.20) (0.69) (2.02)
£SNA (°) 82.63 80.95 82.70 82.90
0.24 0.82
(2.82) (3.02) (2.97) (2.72)
£SNB (°) 79.7 78.8 77.10 77.17
0.26 0.93
(78.0-80.8) (78.5-79.5) (2.79) (2.46)
2ANB (°) 2.94 2.73 5.30 5.40
0.78 0.44
(1.27) (1.62) (4.45-6.95) (5.10-5.90)
£Beta (°) 30.44 29.02 25.6 233
0.11 0.12
(1.76) (1.79) (23.4-26.3) (18.8-26.1)
Wits (mm) 1,339 1,350 3,50 4,00
0,96 0,83
(0,677) (0,536) (2,35-5,60) (2,05-5,75)
SN (mm) 66.72 68.15 68.80
0.35 67.31(2.52) 0.11
(2.60) (3.34) (3.42)
ANS-PNS 49.8
48.0 50.75 51.47
(mm) (46.8-51.4) 0.98 0.46
(47.7-49.7) (3.15) (3.38)
Go-Me 72.05 71.47 71.2 71.3
0.74 0.63
(mm) (5.12) (3.63) (68.7-74.6) (69.7-73.2)
S-Go/N-Me 68.24 70.25 67.29 69.68
0.21 0.12
(%) (4.94) (3.16) (5.94) (4.56)
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Parameter Group 1 Group 1 P Group 2 Group 2 P
subgroupl subgroup 2 subgroup 1 subgroup 2
£SN-PP(°) 3.62 2.45 3.08 2.02
0.53 0.021
(2.02) (4.21) (1.95) (1.20)
£PP-MP(°) 31.33 24.0 24.79 24.44
0.16 0.85
(5.13) (10.6) (5.95) (6.07)
£ArGoMe 128 122 124,61
0.17 127.87(8.77) 0.20
(®) (125-130) (121-125) (8.45)
104,60 91.32 108 91.3
2U1-SN (°) 0.002 <0.001
(6.93) (6.26) (104-113) (88.2-94.2)
112 99.4 117 99.4
£UI-PP (°) <0.001 <0.001
(110-115) (95.8-102.2) (113-120) (95.9-100.1)
93.8 91.9 99.67 95.91
£L1-MP (°) 0.47 0.08
(90.4-96,8) (86.4-95.2) (6.51) (7.63)
120.19 143.36
2UIL-L1 (°) | 132(129-135) | 147(140-154) | <0.001 <0.001
(7.36) (7.06)
Ar-Go 49.9 51.3 48.47 50.46
0.39 0.21
(mm) (46.9-52.3) (48.3-59.0) (5.93) (5.05)
Co-Go 61.6 62.3 61.20 60.84
0.46 0.80
(mm) (59.3-64.0) (60.1-64.7) (5.57) (4.56)
Co-A (mm) 81.2 83,1 82.49 84.18
0.36 0.17
(79.8-82.6) (79.0-83.9) (3.50) (4.42)
Co-Gn 108 111 106.68 107.48
0.50 0.61
(mm) (107-110) (107-112) (4.88) (5.72)
Co-B1 106 108 104.38 105.90
0.62 0.31
(mm) (105-108) (104-110) (4.34) (5.45)
Y-axis 121 120 118.33 120.99
0.54 0.14
(mm) (119-124) (117-123) (5.58) (6.28)
Y-axis (°) 65.7 65.2 67.7 65.8
0.58 0.41
(64.2-68.8) (63.6-66.6) (65.0-70.4) (65.2-67.3)
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Table 28 continued

Parameter Group 1 Group 1 P Group 2 Group 2 P
subgroup 1 subgroup 2 subgroup 1 subgroup 2
£ SnAr (°) 117 118 121.88 121
0.46 0.87
(114-124) (116-122) (6.25) (118-124)
S-Ar (mm) 32.77 33.07 33.35 36.86
0.82 0.002
(3.08) (2.90) (2.85) (3.90)
£ SnBa (°) 128.61 129.68 130.68 128.18
0.73 0.09
(4.91) (7.05) (4.81) (5.00)
ANS-Me/N- 55.61 2.48 56.0 56.2
0.61 0.89
Me (%) (2.46) (1.42) (54.8-58.1) (54.1-58.2)

Upon the comparative assessment of cephalometric parameters between
subgroup 1 and subgroup 2 of group1 statistically significant differences were found
in U1-SN (°) — inclination of the upper incisors to the plane of the base of the skull
(p=0,002). In the patients of subgroup 1 the value of the cephalometric parameter
U1-SN (°) made 104.60 (6.93)°, in the patients of subgroup 2 — 91.32 (6.26)°. In
accordance with Reidel’s data (1952), the normal value of the cephalometric
parameter U1-SN lies within the range 103,9+5,75° [171]. Consequently, the
patients of subgroup 2 have retrusion of the maxillary incisors that complies with
the Angle’s classification dividing the study groups into subgroups.

Upon 