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Me3ua.1m3auml MOJISIPOB C IPUMEHCHUEM CKeJIeTHOM ONMOpPbLI U KOPTUKOTOMHH.
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AHHOTALIUA

B 1aHHOM KJIIMHUYECKOM CIly4ae ONUCHIBAETCS MEXANCIUIUIMHAPHBIN OAXO0 IIPU JIEYEHUU
58-neTHeil MaueHTKN ¢ OTCYTCTBUEM MEPBBIX HUKHUX U 3KCTPY3HEH MEPBBIX BEPXHUX MOJISPOB.
[Inan neyeHus 3aKiaro4aics B MHTPY3HMM BEPXHUX MOJIAPOB U ME3UAIM3ALlMU BTOPBIX HIKHHUX
MOJISIPOB C TMOMOIIBIO CKEJIETHOW Omopbl Ha (hOHE KOPTUKOTOMHHM. MHUHUBUHTBI  I1OKa3aJu
BBICOKYIO 3()()EeKTUBHOCTh IIPU MHTPY3UH BEPXHHUX MEPBBIX MOJSPOB U ME3HATU3ALUN HUKHHUX
BTOpbIX. ONTUMaNILHBINA pe3ysbTaT ObLI Mody4eH 3a 41 Mecsl, KOPTUKOTOMUS CYIIECTBEHHO He
cokpatuia Bpems neuerns. (Angle Orthod. 2013;83:1083-1092.)

KJIFOUEBBIE CJIOBA: Koprukoromust; Me3nanuzanust MoJsipoB; MUHUBHHTEI

BBEJIEHUE

[TocTosiHHBIE HMKHUE MOJISIPHI SBJIAIOTCS HauboJiee 4acTO OTCYTCTBYIOIUMH 3y0amu y
B3pocibix.. Merosom BbIGOpa y MalMeHTa C OTCYTCTBUEM OJHOrO 3y0a SBISETCS WM
MOCTOBU/IHBIM MPOTE3 HAa TPU €IUHMIIBI, UJIM SHI00CCAJIbHBIN 3yOHON MMIIIaHTaT. B kauecTBe
albTEepHATUBBI 0€33yOblil MPOMEXYTOK OT OTCYTCTBYIOILIETO IEPBOI0 MOJSPAa MOXKHO 3aKpPbITh
OPTOJOHTUYECKUM IE€PEMEIIEHUEM BTOPOrO0 MOJspa MpPU YCIOBUM aJ€KBATHOM OIOPBHI.
[Ipucniocobnenust ckeneTHo omnopsl 3G (HEeKTHBHO oOecreurBalOT aOCOMIOTHBIA aHKOpaX JJIS
Me3Malu3allil BTOPHIX MOJISIPOB, TE€M CaMbIM IIpEeJOTBpallas HEXeNaTeslbHble 0OOYHbIE
>} PEKTHI B IIEpeIHEM CEerMeHTe.

TexHoyornueckuii mporpecc B OpPTOAOHTUH B OCHOBHOM HAIlpaBJIEH HA COKPAIIEHUE CPOKOB
JIeYEHUs, YMEHbIlIeHUuEe 0O0JH, yJIydllleHHe 370pOBbs MapojoHTa. CpoKHU JEUEHHUS C 3aKPhITUEM
MPOMEXYTKOB TTYTEM ME3UAJM3alMK BTOPBIX MOJISPOB Y B3POCIbIX KoJedmoTes ot 2 1o 4 mer,?
TaK KaK TEMI IepeMElIEHUS 3aBHCUT OT IJOTHOCTH KOCTH, CKOPOCTH PEMOJEISAINH,
THaJMHU3AMA  TIEPUOJOHTAIBHON CBS3KUH.*® Y B3pOCIBIX TAIMEHTOB CHMKEHA KJIETOYHAs
aKTMBHOCTb U TOBBIIICHA TNIOTHOCTh KOCTH, TO3TOMY 30HBI THAJIMHO3a (POPMHUPYIOTCS Yalle Ha
CTOpPOHE [aBJICHHUS, COKpamas 3a Ccy€T 7Toro oO0bEM JBWXKEHUS 3y0a M yBEIMYUBas
HPOIOIDKUTENBHOCT JieueHus.® [ yMeHbIIEHHs. CPOKOB JICUEHHUS TPEUIArainuch PasjIndHbIe
MOJIXO/bl, HEKOTOphle M3 KOTOPBIX IOKa3ajiM OINpeNeNEHHbI ycCmexX B HCCIEIOBaHUAX Ha
)KUBOTHBIX WJIM B KIMHHYECKMX MCIBITAHHMAX. JTO TAKUE MNPOLEAYPhl Kak JasepHas’ Win
SJIEKTpHYEcKas CTUMYJsinus,S BuOpanms,® paspesbl KOPTHKAILHOM KOCTH (KopTHcekuus),'
NBE302JIEKTPUIECKHE paspe3bl,t! kopTukoTomus,*? n ocreoromus.'®

PAOOQO (Periodontally accelerated osteogenic orthodontics) mapomoHTaIbHO-YCKOpEHHAs
OCTEOr €HHasi OPTOJOHTHSI — 3TO MOAU(DHUIIMPOBAHHBIN MOIX0/], 3aKITIOYAIOLINICA B KOPTUKOTOMUU
C NPUMEHEHHEM AJUIOTEHHOrO KOCTHOTO OJIOKa, MoOKasaBumiil* yBennuenume o6bEMa
nepeMeleHus 3y0oB 3a CU€T yCKOPEHHs KOCTHOM PEeMOAENSALMH U CHUKEHUS MIJIOTHOCTH KOCTH.
OTOT ciaydaid ONHCHIBACT MEXAUCHUIUIMHAPHBIN MOAXOJ IIPU JICYEHUU B3POCIION MALUEHTKH C
npumenenneM PAOO s 1BYyCTOpOHHEH Me3Manu3alud BTOPBIX MOISIPOB C OMOPOM Ha
MUHUBUHTHIL.

OINMUCAHUE KIIMHUYECKOI'O CJIYYASA

JAmarsoctuka

58-neTHsAs ManMeHTKa Obljla HAIlpaBJIeHa CTOMATOJIOrOM-OPTOIEAOM Il ME3HaIn3aluu
HUKHUX BTOPBIX MOJISIPOB B aTpopUpOBaHHBIA 0€33y0blii MPOMEXYTOK OT YAaJIEHHBIX MEPBBIX
MoJisipoB. IlarenTka xoTena ycTpaHUTh CKYYEHHOCTh B IIEPEIHEM OT/AeNe HUKHEH YeNIOCTH U
3aKpbITh NMPOMEKYTKH. B aHamHe3e - nuaber, KOHTpoIMpyeMblil aueroi, mpuém Jlunmuropa
(20mr/n). BaemHuit 0cMOTp HE BBISBHII TPU3HAKOB CHIIHOM CKEIIETHOW aCHMMETPUHU, CMBIKAHHE
ry0 B IOKOE€ B HOpME, MPO(UIIb ¢ HOPMAJIbHBIM Ha30MaduanbHbeM yriom (Puc. 1).



#
Pucynok 1. ®otorpaduu g0 neueHus

IIpu ocmoTpe MONOCTH pTa - caruTTajbHas IIeJb U IIyOuMHA PE3LOBOrO MEPEKPHITHS B
HOpMeE, COOTHOIICHHE 110 KJIBIKAaM M MOJIsipaMm 110 | kimaccy ¢ 00enx CTOpOH, JIETKask CKy4eHHOCTh
B 00JIaCTH HWKHUX MepenHux 3y0oB. O0a mepBhIX MOJSIpa HUKHEW YEMIOCTH OBLIN yJIAJICHBI B
paHHEM BO3pacTe, MPOM3OIUIA 3HAYMTEIbHAsT aTpodusi albBEONSIPHOTO TpeOHA Kak B
BEeCTHOYIOpaIIbHOM, TaK U BEPTUKAJILHOM HaIpaBJEHUU. BTOpble MONSAPHI clerka HaKIOHEHBI
ME3HMAJIbHO B CTOPOHY MPOMEXYTKa. BenmnunHa 6e33y0bIX MPOMEKYTKOB - 8 MM ¢ 00€UX CTOPOH.
[lepBrie  BepxHHE MOJSPHl  AKCTPY3UPOBAHBI B  MPOMEKYTKM OT yhajeHuid. Ha
TeJepeHTreHorpaMMe y MalKeHTa OTMedaeTcsi HopManbHas ckenerHas koHpurypauus (Puc. 2;
Ta6. 1). [lepranukansHble PEHTI€HOIPaMMbI TOKA3bIBAIOT HEOOJBINYIO YObUIH KOCTHOH TKaHU B
ookoBbIx otaenax (Puc. 3).

PI/ICyHOK 3 HepnanHKaanHe PEHTICHOI'paMMBbI BCEX CETMEHTOB 10 JICUCHUA
Menan geyenus
Llenpto eueHust ObLIO 3aKPHITHE MPOMEKYTKOB OT yJaJCHHBIX HIDKHHUX MEPBBIX MOJIIPOB,

YCTpaHCHUEC CKYYCHHOCTHU B MICPCAHEM OTACIIC U BHCAPCHUC BCPXHUX MEPBLIX MOJIAPOB.



BapuaHTbl IU1aHOB JIeYeHUS
B naHHOM ciiydyae paccMaTpuBaliMCh TPH IUIAHA JICUEHUS:
1.WuTpy3usi mepBbIX BEPXHUX MOJSPOB C OMOPOM HAa MHHHMBHUHTHI, YBEIHMYEHHE
BEJIMUYUHBl  IPOMEXKYTKOB  OPTOAOHTHUYECKMM  IIyTeM U1 [POTE3UPOBAHUS
OTCYTCTBYIOIIMX HUKHUX MOJIIPOB HAa UMIUITAHTATaX
2.3aKpBITHE TPOMEXKYTKOB OT YyJAJICHHBIX paHee MEepBBIX MOJIPOB 3a CUET
Me3uaau3aly BTOPbIX U TPETbUX MOJISIPOB C OITOPOIl HA MUHUBUHTHI. BHepeHue nepBbx
BEPXHUX MOJISIPOB.
3.KoptukoromMuss 1y Me3MaIM3allMM BTOPHIX MOJISIPOB C LEJIbIO COKPAICHUs
CPOKOB JIEUEHMsI B JOMIOJHEHHE K UHTPY3HH IIEPBBIX MOJIIPOB C OMOPON HA MUHUBUHTBHI.
Bce Tpu nnana o6cyuim ¢ manueHTKoN, ObUT BEIOpaH TPETHH, TaK KaK OH COOTBETCTBOBAI
pelIeHuI0 €€ OCHOBHOM kao0bl M MOTEHIIMAIBHO COKpallal CPOK OPTOJOHTHUECKOTO JIeY CHUSI.

Tabnuma 1. JlanHbIe IEATIOMETPUIECKOTO aHATN3a

IokasaTeTs Hopua Jo mewemma Iocme meaern
SMA,* 82 T8 78
SNE, ® 80 &0 g1
ANBE,* 2 -2 -3
MP-5N, © 32 il 30
Mespeanopsi yroa, © 130 115 125
U1-8N, ® 102 117 116
Ul-NA, © 2 37 36
Ul-NA, nm 4 9 g
L1-NB, * 25 28 20
L1-NB, sm 4 [3 4
IMPA® 93 26 a0
Lower lip to E-plane, soa | -2 -6 -6
Upper lip to E-plane, s | -6 -7 &

PI/ICYHOI( 2. BokoBas TCJIICPCHTICHOI'paMMa 10 JICUCHUA

IIpouecc Jieuenust

[TanrenTKa moay4uiIa pa3pelieHue apoJOoHTOI0ra Ha Ha4allo OPTOJOHTUYECKOT O JICUCHHUS.
MunuBunTh (1.8 x 8 MM, Orlus, Suntech City, Kyunggi-do, South Korea) Gblii ycTaHOBJICHBI
HEOHO MEX/y BEpXHUMH MEPBBIMU MOJISIPAaMH U BTOpbIME nipeMoiisipamu (Puc. 4).

Pucynok 4. MUHUBHMHTSHI 7151 UHTPY3UH BEPXHUX MEPBBIX MOJISPOB

JUis mpenoTBpaleHus HaKJIOHA TEPBBIX MOJSIPOB 3aduKcHpoBaHa HEOHas ayra, B-TUTaH
0.032 mroitma. MHTpy3ust HepBBIX MOJIIPOB OblIa HA4aTa ¢ IPUMEHEHUEM JIACTUYECKOM LTI OUKH.
JIBa MecsiIa CIycTs IPOBENN KOPTUKOTOMHIO C aJUIOT€HHBIM KOCTHBIM O510KoM. ITosHOCTIOMHBIE
JIOCKYTHI C JIByX CTOPOH OTCJIOMJIU IEYHO HA MPOTSKEHUU OT MEPBOro MpemMosipa 10 TPEThEro



MoJisipa. Beuta mpoBeeHa BbIOOpOYHAS JTEKOPTHUKAIMS B obsactu BToporo moisipa (Puc. 5),
nobasseH koctHbll MaTepuai (DFDBA) mosepx AeKOpTHIIMPOBAHHOM KOCTH.

Pucynox 5. CenekTUBHASI IEKOPTUKAIMS C KOCTHOM MOJCATKOMN

UYepe3 Henmemo IMocie ONEpaldd KO BTOPBIM HIDKHHM MoJisipaM  3aHKCHpOBaHa
muarBasbHas ayra SS 0.032 mroiima. Ha HiKkHME TpeTbH MOJSIPHI (DMKCHPOBAHBI TPYOKH,
gactuuHas ayra SS 0.016 x 0.022 ycranoBiieHa Mexay MoisipaMu. MukpoumiuiaaTel 1.6 MM x 8
mm (Dual Top TAD, RMO, Denver, Col0) ycraHoBieHbl AHCTalIbHEE BTOPOr0 HHIKHETO
peMoJIsipa € KaXKJOH CTOPOHBI. 3aKphIBAIOIIAs HUKEIb-TUTAHOBAs MPY)KHMHA aKTHBUPOBAaHA C
cuoit 150-200 r ot Tpethero mossipa K MUHUBHHTY (Puc. 6).

Pucynox 6. Me3nanu3aiys MOJIsipOB K MUHUBUHTY

Uepe3z 6 MecsImeB JIMHTBAIbHYIO Iyry CHSUIM W 3a(UKCHPOBAN OpEKeT-CHCTeMY Ha
HIKHIOW uenmocTth, 0.022 ma3, nponuces MBT (3M Unitek, Monrovia, Calif). Uepes 14 mecsien
JIEYEHHS 32 BTOPBIM MPEMOJIIPOM €Ill€ OCTaBaICs MPOMEKYTOK B 3 MM. MunuBuHTHI (1.4 X 3.8
myMm, Vector, TAS, Ormco, Orange, Calif) ycraHoBuiam B monOKeHHE MEXKIYy HHKHUMHU
PEMOJISIPaMH, TaK KAK MUHUBUHTBI B MPEKHEH MO3UIIMH HAXOAUIMCh OJIM3KO K KOPHSIM BTOPOTO
MmoJsipa. beia 3adukcupoBana BepxHsisi Opeker-cucrema (Puc. 7), u ycranosnena ayra NiTi
0.016.

Pucynok 7. B npouecce neueHus.

Jnst coxpaHeHHs] UHTPY3UH BEPXHHUX TMEPBBIX MOJSPOB, X moaBszamu craimpHoi 0.0010
JUTATYpOH K BEpXHUM MUHUBUHTAM.

Yepes 32 mecsia MpOMEKXYTKH OBUIM 3aKPBITH C 00enx cTopoH. CHATHE OpeKeT-CHCTEMBI
npou3BeneHo yepe3 41 mecsi ot Havyana nedenus (Puc.8). HecbémHuble HUXKHUE pereiiHeps (-
tutad 0.0175) 3adukcupoBaHbl Ha OpajbHBIC MOBEPXHOCTH BEPXHUX M HIKHUX PE3LOB, a JUIS



MIPEIOTBPANICHUS PACKPHITUSI IIPOMEKYTKOB 0Tpe3ok ayru SS .019 x .025 npukineeHn Ha mEdHbie
MOBEPXHOCTH BTOPBIX HIDKHUX PEMOJISIPOB H MOJISIPOB.

Pucynok 9. bokoBast TejepeHTreHorpaMmma mocJje JIeUeHus
PesyabTarsl JieyeHus

[TaruenTka OblIa yI0BJIETBOPEHA PE3YIBTATOM JIEUEHUS, HO €r0 MPOJODKUTENBHOCTD OblIa
J0JIbIlIE, YEM OKHUJAJIOCh, IIPU HCIIOJIb30BAHUM KOPTUKOTOMHUU. Yzaanoch AocTHub | Kiacca mo

MOJISIpaM U KJIBIKaM, XOPOILEro BBIPaBHUBAHMUS, UJI€AJIbHOIO BEPTUKAIBLHOTO U CATUTTAJIBHOIO
MEePEeKPBITHS PE3IOB. AHAIU3 TelepeHTreHorpaMmel mocie sedenus (Puc. 9) mokaszan (Tao. 1)
HEeOOJIbIIIOE YMEHBIICHUE YIJla HaKJIOHA IUIOCKOCTH HMKHEH YeNIOCTH, BBITYKIOCTH MSTKHX



TKaHed u yBenuuyeHue MexpesunoBoro yria. Hamoxenue (Puc. 10) tenepeHTreHorpamMm 10 U
1ocjie JIEYEHHUs] MOKa3aJl0 HHTPY3UI0 BEPXHUX U ME3UAIM3ALUI0 HUKHUX MOJSAPOB, 4YTO
BBIPOBHSIJIO OKKJIFO3UOHHYIO IJIOCKOCTh, IT03BOJIMB HUKHEHN YEII0OCTH aBTOPOTUPOBATHCS U CIIErKa
YBEJIMYUTH BBICTYIIAHHE TTOJOOPOIKA.

N
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Pucynox 10. HanoxxeHue TenepeHTreHorpamMm: o0Iee u 4eI0CcTel M0-0TAEIbHOCTH

Ha maHopaMHOM CHUMKE MOXHO YBHJIETh ITOTEPIO MEK3yOHBIX KOCTHBIX TMKOB ME3HAIbHEE
TPEThUX MOJISIPOB, 0COOCHHO ¢ JieBoi croponsl (Puc. 11).

™

Pucynok 11. [lanopamHasi peHTreHOorpamma mocie JIeYeHUs

Takke ¥ 110 OKOHYAHHH JIEYEHHUs COXPAHAETCS PACIIMPEHHOE POCTPAHCTBO TEPHOIOHTAIBHOU
CBSI3KM ME3HaJbHEE IPAaBOr0 BTOPOrO HUKHETO MoJspa. Korga mammeHnTka 0o0paTMiaach IUIst
KOHTPOJBEHOTO OCMOTpa 4Yepe3 5 MecsIeB, BHyTPHPOTOBEIE ITEPUATUKAILHEIE PEHTTEHOIPAMMBI
HIDKHUX MOJIIPOB ITOKA3alld JErKHH yriloBOM KOCTHBIA Ae(EeKT y ME3UaIbHOrO KOPHS BTOPOTO
mknero monspa (Puc. 12). Ha koHTpoabHOM ocMOTpe 4yepe3 1 roj ypoBeHb KOCTH OCTaéTCs
IPEKHUM C HEOOJBIIMM YMEHBIIEHHEM YIJIOBOrO Ae(eKTa W IOBBILIEHHEM YETKOCTH
KopTukaibHoi Koctu (Puc. 13).

Hekoropas HapyKHasi KOpHeBas pe30pOIHs 3aMeueHa B 00JaCTH arekca paBoro BEPXHEr0
MIEPBOTO MOJISIPA M ME3UAJILHO Y HMKHETO MPABOTO BTOPOTO MOJISPA HA YPOBHE aIbBEOISPHOIO
rpe6us. O NErkoil anMKambHOM pe30pOIKHU MOCIE UHTPY3HH MOISPOB coodmanock panee!>®; mo
uHPOPMAIMU O PE30POIMH ME3UAIBLHOTO KOPHS II0CJIE 3HAYUTENBHOW ME3UaIM3allid Mbl HE
Hanum B juteparype.>!’ MHTepecHo, 4To, XOTS OPTOJOHTHYECKOE IABHIKEHUE MPOUCXOIUIIO C
00erX CTOPOH, MOJOOHBIX M3MEHEHUU C JIEBOM CTOPOHBI He HaOmonanochk. TeM He MeHee, Ha
KOHTPOJBHBIX OCMOTpax depe3 5 MecsameB W 1 Toj Ha NEPUANUKAIBHBIX CHHMKAaX
00HAPYKMBAIOTCS IPU3HAKU PENapalvu pe30pOIny ME3HAIBHOr0 KOPHS HUKHETO MOJIAPA.



Pucynok 12. IlepuanukanbHble peHTT€HOTPaMMbI HUKHHUX MOJISIPOB CITyCTS 5 Mecs1ieB
peTeHnn

Pucynok 13. IlepuanukanbHble peHTT€HOTPAMMbI HHKHUX MOJISIPOB cycTs 1 roj peTeHIuu

YactuuHast 1yra, QUKCHpPOBaHHAs K MIEYHBIM [TOBEPXHOCTSAM HUKHHUX 3yOOB, CliOManach Ha
IIpaBoil CTOpPOHE M Hy)KJajach B 3amMeHe. Bckope mocne 3Toro Tam packpbuics HEOOJbIION
npoMexyTok, MeHee 1 MMm. HoBblit oTpe3ok nyru 3adukcupoBaH, yepe3 1 ron mambHeEHIIEro
PacKphITUS IPOCTPaHCTB He oTMevanock (Puc. 14).



Pucynok 14. ®otorpaduu crycrs 1 rox pereHuu

OBCYXKJIEHHUE

3aKphITHE TPOMEXYTKAa OT OTCYTCTBYIOIIETO TEPBOI'0 HUIKHETO MOJISIpa TPaIuIIMOHHOMN
MEXaHUKOW CYUTAETCS TPYAHO OCYIIECTBHMBIM H3-3a OOJIBIIONW MOBEPXHOCTH KOPHEH MOJIipa,
IJIOTHOM KOCTH HMKHEN 4eIOCTH U CTPOruX TpeboBanuii k onope. Stepovich'® u Hom u Turley?®
OLICHMBAJIM M3MEHEHHs B 0€33y00M rpeOHe ajbBEOJSIPHOIO OTPOCTKA HMIKHEW YENMOCTH 10 U
MoCJae 3aKpBITUS TMPOMEXKYTKAa OT MEpPBOro MOJIApa HyTeM Me3uainu3anuu BToporo. OHHU
HAOJIO1aNM YBEIMYECHUE MIMPHHBI albBEOSIPHOrO IPeOHS B MIEYHO-SI3BIYHOM HAINPaBICHUH T10
Mepe IPOIBHKEHHST BTOPOT0 MOJIsipa BIIEPE, IIOTEPIO BEICOTHI KOCTHOTO IPeOHS B cpeaHeM Ha 1-
2 MM ME3HaJIBHO OT BTOPOTr'0 MOJISIpA, HE3HAYUTENbHYIO0 pe3opounto kopHsa. Oba ucciaenoBaHus
YKa3bIBaIOT, YTO OPTOJOHTHYECKOE 3aKPHITHE MPOMEXYTKa OT YAAIEHHOTO IEpPBOr0 MoJsipa y
B3pOCJIbIX 3P (HEKTUBHO U MOXKET ObITh NOTEHIIMAIBHBIM PEIIEHUEM IPOOJIEMBI, HO CPOK JIEUEHHS
YBEIMYNBACTCA.

CpemHuii CpoK 3aKphITHS IPOMEKYTKA OT IIEPBOTO MOJISIpa BapbupyeT oT 23 10 52 mecsies
y B3pocibix.® Roberts et al.!® oGHapy)um, 4T0 CKOPOCTh ME3HANTM3AUN HUKHUX MOJISPOB MIPH
UCIIOJIb30BAaHUH 3HIO0OCCAIBHBIX UMILUIAHTOB B KadecTBe onopbl coctaBmia 0.33 mm/mec. OHn
N00aBISIOT, YTO CKOPOCTh ME3HAIM3AMKM 00PaTHO MPONOPLHUOHANIBHA IIJIOTHOCTH AJIbBEOJIIPHOM
koctu. Takum oOpazom, 3akpbiTHEe MpoMexyTka B 10 MM OT yJalleHHOrO HIDKHEro MepBOro
MoJsipa y B3pOCHBIX 3aHMMaeT 2-3 roja. B TakoM ciydae, NEpBOCTENEHHBIM HHTEPECOM
KJIMHUALUCTA CTAHOBUTCS IOWCK TEXHUKH, ITO3BOJMBINEH OBl yBeNU4HTh 3()PEKTUBHOCTH
nepemerneHus. s yckopeHus nepeMerieHus 3y0oB ObUT MPeiIokeH METO]] OPTOOHTUYECKOTO
JedeHns ¢ BHIOOPOYHON JEKOPTHKALMEW M albBEOJSAPHOM ayrmeHTanueii'®. DTo yckopeHue
MIPOMCXOINT 32 CUET (PeHOMEHA PErHOHAIBHON aKcesIepalui, KOTOPbIH YBEIMYUBACT IOPUCTOCTh
KOPTUKAJILHONH KOCTH M CKOPOCTh PEMOJEIISAINY Ty0uaTol KocTn.?

Tem He MeHee, y HAaHHOM IAIMEHTKH, HECMOTPS HA IPOBEACHHYIO KOPTHKOTOMHIO,
Me3HaJIM3aIis BTOPOro MoJisipa moTpedoBaia 32 Mecsiia st 3aKphITUs 8 MM MPOMEXyTKa. Takoe



JOJITOe JIedenne coBnaaaer ¢ Haxoxkamu Kim et al.?, koropsie Takke 0OHAPY UM TOJITHH CPOK
JIieYeHUs TIPU MEe3UaTU3AINH U alpalTHHT€ BTOPOr0 MOJIsIpa MOcje TPOBEeASHHONW KOPTUKOTOMUMU.
Korma ™Mbl peTpoCHeKTHBHO aHANMM3HPYIOTCS CPOKHU JIEUCHHS, HEOOXOAMMO BHHMMATEIBHO
paccMaTpuBaTh Takue (PAaKTOphl Kak OMOJOTMYECKH OTBET, ONTHMAIbHBIM YPOBEHb CHUJIBL,
NEPUOJUYHOCTh AKTUBAIlMi, YacTOoTa M TSHKECTh XHPYPrudeckoro BMemarenbcTBa. Cpenun
Oouonorndeckux (HakTopoB, HAIPUMEP, MOXKHO YUUTHIBATH HEKOTOPBIE MEAMKAMEHTHI, HATIPHMED,
npenapaTsl, CHIDKAIONIME ypOBEeHb XojecreprHa. OHM MOTYT BJIMATH Ha IepeMenieHue 3yOoB.
[TanenTka B JaHHOM KJIMHUYECKOM cllyyae MNpuHHMana exeaHeBHo 20 wmr Jlumutopa.
KnuHn4eckux uccienoBaHM, OLEHMBAIOIIMX BEIMYMHY MNEpeMelleHHus 3y0oB y MalKeHTOB,
NPYHUMAIOIIMX TaKoil Mpernapar, He MPOBOAMIOCH. McciaemnoBaHus Ha KMBOTHBIX?Y?? jnaroT
MPOTHUBOPEYMBBIC PE3yNbTaThl KacaTeIbHO aHAOONMMYECKUX WM KaTaboImuecKux 3(PQPeKToB
CTAaTUHOB Ha KOCTHYIO TKaHb. boyiee TOro, He ObUIO MPOBEIECHO HH OJHOTO MCCIICAOBAHUS UX
BIIMSIHUSL Ha TEepeMeIleHne 3yOOB y JKUBOTHBIX, ITO3TOMY HENb3sl C/AENaTh BBIBOA O TOH POJIH,
KOTOPYIO 3TH TpenapaThl UT'PAIOT B IBHKEHUH 3y0O0B.

Cornacao Wilcko et al.? mekoprukamus cama mo ceGe He JAaéT JOCTATOYHYIO PEAKIHIO
KOCTHOM TKaHM JJIs TIOMOLIM JBW)KEHHIO 3yOOB B ME3MO-IHCTAIHHOM HAalpaBJICHUH.
DddexTrBHOE TNEpEeMEIIeHHEe BO3MOXKHO, €CJIM KOPEHb TMOKPHIT TOHKHM CIIOEM KOCTH B
HanpasyieHnn JABrkeHus 3yoa. Wilcko et al. npeanararot octakToMuto B o01act yaanenus (mpu
JICYEHUU C YyAaJIeHHEM TMPEMOJIIPOB) C TMOCIENYIOUIMM HCTOHUYEHHEM KOCTH BOKPYT
nepemeniaeMoro 3y6a. B cinyyae Hamiell manueHTKH ObUla MPOBeAEHA TOJIBKO JEKOPTUKALUS C
MOACaAKONW KOCTH, YTO, BO3MOYKHO, CTajl0 MPUYMHON YJJIMHEHHOIO CpOKa JiedyeHHus. Tak Kak
CBEXEro MeCTa IOCJe yNaJIeHUs He OBLI0, TO TaKue XHPYypPruYecKHe BMEIIATeNbCTBA, Kak
OCTIKTOMHSI, HE OBLIA BO3MOXKHBI.

Jns yBenwueHUs: CKOPOCTH MepeMeleHHs 3y0a Mmocie KOPTUKOTOMHUHU, PEKOMEHIYIOTCS
Oosiee BHICOKME 3HAYEHHMS CHJIbI, HEMEIJIEHHAs HAarpy3ka M 4acTble akTuBauuu.’* Ecmm cuibl
OyAyT Takue e, KaKk MpU TPAAUIHOHHOM OPTOJOHTUYECKOM JICUCHUU, MOXKET MPOU30UTH
3@KMBJICHHE KOCTH, M JBHXeHHE 3y0oB Oyner maru memnennee. Cormacuo Wilcko et al.,?®
aKTHBAIMA JOJDKHA HAYAaThCS CIYCTS 2 HENeJIH MOCie NMPOBEICHHON KOPTHKOTOMHUM, TaK KakK B
9TOT NEPH O] TOHKUI IMPUKOPHEBOW CIOW KOCTH aKTUBHO JA€MHUHEpaINU3yeTcs. Pe3ynbTaToM Takon
JeMHUHEpaIM3allid MOXKET OBITh O0Jiee ObICTPOE ABMKEHHE 3y0a B KETaeMYI0 MO3UITHIO.

[Tocne KOPTHKOTOMHUHM YBEIWYEHHME CKOPOCTH JBW)KEHHUS 3yO0OB HaOmromaercs ere
npuMepHo 2-3 Hemenn,*?® yCKOpeHHBIH OTBET CHIMXKAETCS 10 00baHOro uepe3 11 Hemens mocie
npouenypsl.?’ B nccnenosannn®® ¢ pasaeneHneM 1o cerMeHTaM MOJOCTH pTa ObLIO 0OHApYKEHO,
YTO YBEJMYEHHAs! CKOPOCTh OBICTPO CHUIKATACH OT MEPBOT0 K YETBEPTOMY MECSILY, KOTa y)KE HE
HaAOJFOIaJIOCh Pa3HUIIBI B CKOPOCTH 3aKPBITHS MPOMEKYTKOB MPU PETPAKIIMH KIBIKOB MEXIY
CTOPOHOM C KOPTUKOTOMMEH M KOHTPOJBbHOM CTOpOHOM. [[1s oLeHku coxpaHeHMs 3(dexTta
pemozensanuu koctu Sanjideh et al.?® ouenuBamy BennuuHy 3y6HOr0 IEepeMeNIeHuUs IOCIE OIHOM
WIN JBYX MPOLEAYP KOPTHKOTOMHHU y TOHUUX. [Tocie BTOpoil KOPTHKOTOMHUH CKOPOCTH 3yOHOT 0
nepeMelnleHns ocTaBajach YBEIMUEHHOH AoJiblie. TeM He MeHee, pa3HUIla B JBH)KEHUU 3yOOB
MEXJy OAHOM W JBYMS HpPOLEAYypaMH KOPTUKOTOMHUHU Oblia CIMIIKOM Maja AJis ONpaBlIaHUs
1eN1eC000Pa3HOCTH BTOPOH onepann. JlonomHuTensHbIe (UHAHCOBBIEC 3aTPAThI, BPEMS U Ipyrue
(baxTOpBI, aCCOMUPOBAHHBIE C XUPYPrUeil, OrpaHUIMBAIOT TOKA3aHUS K MPOBEACHUIO BTOPOM
olepanuy KOPTHKOTOMUU. BMecTo 3TOro MeHee MHBAa3MBHBIC MPOIENYPHI, TaKUE KaK HaJpe3bl
KOPTHKAJIbHOW KOCTH WJIM CTUMYJISIIIAS. HU3KOMHTEHCUBHBIM J1a3€pPOM MOT'YT CTaTh SKOHOMHYECKH
3¢ (HEKTUBHBIMU  allbTEPHATHBAMU KOPTHKOTOMHH, C COXpaHEHHMeM Ipu 3ToM 3ddekra
MIOBBIIIICHHON PEMOAEALNUN KOCTH.

YuuThiBas 1O COBOKYNHOCTH Takue (aKTOppl KaK CHUIKEHHE CpPOKOB JICYEHHUS,
JOTIOJTHUTEIIBHBIE 3aTPaThl M 3JI0POBbE MApPOJOHTA IOCIE KOPTHKOTOMHH, CYIIECTBYET MaJjo
JI0Ka3aTelIbCTB €€ JIOCTATOYHOH S3KOHOMHYECKOH 3((GEKTHUBHOCTH B MEXAUCLUUIIIMHAPHOM
nonxozae. bonee Toro, xorma KpaTKOCpouHbIi 3()(EKT 0T KOPTUKOTOMHUHM pPaccMaTpUBAETCs B
KOHTEKCTE TaKOro MPOJOJDKUTEIBHOrO JIEYeHUs, KaK Me3uanu3alus MOJSpOB, Hpoleaypa
Ka)KeTCsl HE OIPAaBAAaHHOM.

JlokazaHo, 4TO yBEIMYEHHAss CKOPOCTh IEPEMELICHUs MOCIe KOPTHKOTOMUHU OBICTPO
BO3BpAIIaeTCsl K MEPBOHAYAILHOMY YPOBHIO, ITO3TOMY TaKasl MpoIeaypa B OPTOJAOHTUYECKOM



Je4eHUH Morja Obl HMMETh JOCTATOYHYK) OTHOCHUTEIbHYIO BBIIOJY TOJBKO Ha CTaauu
BBIPABHUBAHMA.?® B 11€]0M, MOXHO CUMTaTh, YTO IS 3aKPBITHS IPOMEKYTKOB HEOOXOMUMBI
Oolee arpeccMBHBbIC MPOLEAYPhI, HampuMmep,”® 3y0oanbBeoNnspHas AUCTPAKUMS, KaK IIpH
peTpakuuu KiblkoB. Ho Tak Kak mpu Me3uaau3alud MOJIIPOB NMPOMEXKYTOK OT YHaJeHHUs He
MOJU(UIUPOBATE, ITY TEXHUKY CIIOKHO NPUMEHHUTH.

bornee wHBa3MBHBIE XUPYprUUYECKHE MPOLEAYpbl, TaKWe Kak 3yOoaibBeossipHas
nucTpakuus,?® Mormm Obl TOMOYb B yCKOPEHMH ME3MAlIM3alUu MOJSpoB. Ha JaHHBI MOMEHT
COKpAaIIeHHE CPOKa JICYCHUS MOCIIe KOPTUKOTOMHH ITOKA3aHO TOJIBKO B MyOIUKAIIUAX OTAEIBHBIX
KIIMHUYECKUX clTydaeB. 17151 OIIeHKH KPaTKOCPOYHBIX U JONTOCPOYHBIX () (PEKTOB KOPTHKOTOMUU
U JPYruX BHJIOB XHUPYPrHUECKUX BMEIIATEIHCTB, KOTOPbIE MOTJIM OBl BIHUATH HA BEIUYHHY
nepeMelleHns 3y0oB, TpeOyoTCs paHI0MU3MPOBAHHBIE KIMHUYECKUE HCCIIEIOBAHMSL.
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Case Report

Corticotomy-assisted molar protraction with the aid of temporary
anchorage device

Flavio Uribe?; Nandakumar Janakiraman®; Amine N. Fattalc; Gian Pietro Schincaglia®;
Ravindra Nanda°

ABSTRACT

This case report describes the interdisciplinary management of a 58-year-old woman who was
missing lower first molars and supraerupted maxillary first molars. The treatment plan included
intrusion of the upper first molars and corticotomy-assisted mandibular second molar protraction
with the aid of temporary anchorage devices. Miniscrews were effective in intrusion of the maxillary
first molars and protraction of the lower second molars. Although good functional outcome was
achieved in 41 months, the corticotomy-assisted procedure did not significantly reduce the
treatment time. (Angle Orthod. 2013;83:1083-1092.)

KEY WORDS: Corticotomy; Molar protraction; Miniscrew

INTRODUCTION

Permanent mandibular molars are the most com-
monly missing teeth in adults.” The treatment of choice
in patients with single missing teeth is either a fixed
three-unit bridge or an endosseous dental implant.
Alternatively, orthodontic space closure of a remod-
eled edentulous space by second molar substitution
for missing first molars is a viable treatment option if
adequate anchorage is established. Temporary an-
chorage devices are effective in providing absolute
anchorage for second molar protraction and thereby
preventing unwanted side effects in the anterior
segment.?
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Technological advances in orthodontics are primar-
ily aimed at reducing treatment time, reducing postop-
erative pain, and enhancing periodontal health. Treat-
ment time for space closure by second molar
protraction in adults ranges from 2 to 4 years,® as the
rate of tooth movement depends on bone density,
turnover rate, and hyalinization of the periodontal
ligament.** In the adult patient, there is reduced
cellular activity and increased bone density, and
hyalinized zones are formed more readily on the
pressure side, thereby reducing the tooth movement
and increasing treatment duration.® To reduce the
treatment time, different treatment approaches have
been reported with some degree of success in animal
and clinical studies. Some of these procedures include
use of lasers” or electrical stimulation,® vibration,®
corticision,' piezoincision,"" corticotomies,' and
osteotomies.™

Periodontally accelerated osteogenic orthodontics
(PAOOQ) is a modified approach involving corticotomies
and particulate bone allografts, which has been
reported™ to enhance the rate of tooth movement by
increasing alveolar bone turnover and reducing bone
density. This case report describes the interdisciplinary
management of an adult patient with a PAOO
approach for bilateral second molar protraction using
miniscrews for anchorage.

CASE REPORT
Diagnosis

A 58-year-old female was referred by her prostho-
dontist for orthodontic protraction of the mandibular

Angle Orthodontist, Vol 83, No 6, 2013
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Figure 1. Pretreatment photographs.

second molars into bilateral atrophied edentulous
spaces of the first molar sites. The patient sought
treatment to relieve the mandibular anterior crowding
and to close the missing lower first molar space.
Medical history reflected that the patient was diabetic
but that her diabetes was under control with diet only,
and the patient was taking Lipitor (20 mg/d). Extraoral
examination showed no gross skeletofacial asymme-
try, competent lips at rest, and orthognathic profile with
normal nasolabial angle (Figure 1).

Upon intraoral examination, overjet and overbite
were normal, and a Class | canine relationship on both
sides, with mild crowding in the lower anterior teeth,
was evident. Both of the lower first molars had been
extracted at an early age, and considerable remodel-
ing of the alveolar ridge was seen both buccolingually

Angle Orthodontist, Vol 83, No 6, 2013
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Table 1. Cephalometric Measurements

Variable Norm Pretreatment Posttreatment
SNA, ° 82 78 78
SNB, ° 80 80 81
ANB, ° 2 -2 -3
MP-SN, ° 32 31 30
Interincisal angle, © 130 115 125
U1-SN, ° 102 117 116
U1-NA, ° 22 37 36
U1-NA, mm 4 9 8
L1-NB, ° 25 28 20
L1-NB, mm 4 6 4
IMPA, © 95 96 90
Lower lip to E-plane, mm -2 -6 -6
Upper lip to E-pane, mm -6 -7 -6
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CORTICOTOMY-ASSISTED MOLAR PROTRACTION

Figure 2. Pretreatment lateral cephalometric radiograph.

and vertically. The second molars had slightly tipped
mesially into the extraction space. The edentulous
space mesial to the mandibular molars measured 8 mm
bilaterally. The maxillary first molars had supraerupted
into the extraction space bilaterally. Cephalometrically,
the patient presented with a straight skeletal profile
(Figure 2; Table 1). The periapical radiographs
showed slightly increased bone loss in the posterior
dentition (Figure 3).

Treatment Objectives

The treatment objectives were to orthodontically
close the space generated by the missing mandibular
first molars, relieve lower anterior crowding, and
intrude the maxillary first molars.

Treatment Alternatives

Three treatment options were considered for this
patient, as follows:

1085

Figure 4. Miniscrews for intrusion of maxillary first molars.

1. Intrusion of maxillary first molars with the aid of mini-
screws, followed by restoration of missing mandibular
first molars with endosseous implant—supported pros-
thesis after orthodontic space appropriation.

2. Space closure of the edentulous mandibular first
molar space by protraction of the mandibular
second and third molars aided by miniscrew
anchorage. Additionally, miniscrews were to intrude
both first maxillary molars to the occlusal plane.

3. Corticotomy-assisted second molar protraction as a
possibility to reduce the treatment time with this
procedure in addition to miniscrew-supported max-
illary first molar intrusion.

All three treatment alternatives were discussed with
the patient, who selected the third option, as it
addressed her chief concern, with a potential reduction
in the overall treatment time with orthodontic appliances.

Treatment Progress

The patient received clearance from the periodontist
to initiate orthodontic treatment. Miniscrews (1.8 X
8 mm, Orlus, Suntech City, Kyunggi-do, South Korea)
were placed palatally between the maxillary first molars
and second premolars (Figure 4). A transpalatal arch
was fabricated from 0.032-inch, beta-titanium wire to

Figure 3. Pretreatment full-mouth periapical views.

Angle Orthodontist, Vol 83, No 6, 2013
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Figure 5. Selective decortication with bone grafting.

Figure 6. Molar protraction from mini-implant.

Figure 7. Treatment progress.

Angle Orthodontist, Vol 83, No 6, 2013
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CORTICOTOMY-ASSISTED MOLAR PROTRACTION

a b

Figure 8. Posttreatment photographs.

prevent palatal tipping of the first molars. Intrusion of the
maxillary molars was started with elastomeric chain.
Two months later, corticotomies with labial particulate
bone allograft were performed. Specifically, bilateral
full-thickness buccal flaps were raised from the man-
dibular first premolar to the third molar. Selective
decortication was done on the buccal cortical plate over
the second molars (Figure 5), followed by bone grafting
(DFDBA) over the decorticated plate. One week after
surgery a lingual arch (0.032-inch stainless steel) was
cemented on the mandibular second molars. Molar
tubes were bonded on the lower third molars, and 0.016
X 0.022—inch stainless-steel segmental wire was
placed between the molars. One 1.6 X 8—mm (Dual
Top TAD, RMO, Denver, Colo) miniscrew was placed
distal to the lower second premolars on each side.

1087

Closed nickel-titanium coil springs were activated
initially to deliver 150—200 g of force and applied from
the miniscrew (Figure 6) to the third molars.

After 6 months, the lingual arch was removed and
the lower arch was bonded with 0.022-inch slot MBT
brackets (3M Unitek, Monrovia, Calif). After 14 months
in treatment, 3 mm of space was still present distal
to the second premolars. Miniscrews (1.4 X 8 mm,
Vector, TAS, Ormco, Orange, Calif) were replaced
between the lower premolars as the miniscrews distal
to the lower premolars were in close proximity to the
roots of the second molars. The maxillary arch was
bonded (Figure 7) and a 0.016-inch nickel-titanium
archwire was placed. In order to maintain the molar
intrusion, a ligature wire (0.0010-inch stainless steel)
was tied from the miniscrew to the maxillary first molar.

Angle Orthodontist, Vol 83, No 6, 2013
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Figure 9. Posttreatment lateral cephalometric radiograph.

After 32 months, space closure was complete on both
sides. The patient was debonded (Figure 8) after
41 months of treatment. Permanent lingual retainers
(0.0175-inch beta-titanium) were bonded on the upper
and lower anteriors, and to prevent space opening,
fixed sectional wires were bonded with 0.019 X 0.025—-
inch stainless-steel wire on the buccal surface of the
lower second premolars and molars.

Treatment Results

The patient was satisfied with the treatment out-
come; however, the treatment time was longer than

A\
a \

Figure 10. Overall and regional superimposition.
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Figure 11. Posttreatment panoramic radiograph.

one would have anticipated after corticotomy-assisted
tooth movement. A Class | molars and canine
relationship was achieved with good alignment and
ideal overjet and overbite. Posttreatment cephalomet-
ric (Figure 9) analysis showed (Table 1) a slight
decrease in the mandibular plane angle, a decrease
in soft tissue convexity, and an increase in interincisal
angle. The superimposition (Figure 10) of pretreat-
ment and posttreatment cephalometric radiographs
clearly showed intrusion of the maxillary molars
followed by molar protraction, which leveled the
occlusal plane, allowing slight autorotation of the
mandible and slightly increasing the chin prominence.

Crestal bone loss mesial to the third molars,
especially on the left side, can be appreciated on the
panoramic radiograph (Figure 11). Additionally, wid-
ened periodontal ligament space was still observed
mesial to the right mandibular second molar at the end
of treatment. When the patient reported for retention
checkup after 5 months, intraoral periapical radio-
graphs of the mandibular molars revealed a slight
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Figure 12. Periapical radiographs of mandibular molars 5 months
into retention.

angular bone defect on the mesial aspect of the right
second molar (Figure 12). At the 1-year followup the
bone levels were maintained, with slight reduction of
the angular defect and better definition of the cortical
bone (Figure 13).

Some mild external root resorption was noted
apically at the right maxillary first molar and mesially
at the alveolar crest area of the mandibular right
second molar. Mild apical root resorption after molar
intrusion has been reported previously'®'¢; however,
root resorption in the mesial aspect after significant
molar protraction has not been a finding in clinical
reports.>'” Interestingly, although the orthodontic
movements were applied similarly between the right
and left sides, the left side did not present these
changes. Moreover, at the 5-month and 1-year
followup appointments, resorption on the mesial
aspect of the mandibular molar showed signs of repair
in the periapical radiograph.

The bonded mandibular buccal segment wire on the
right side broke and had to be replaced. A small space
of less than 1 mm opened soon after. A new bonded
wire was placed, and no further opening of space was
seen after 1 year (Figure 14).

DISCUSSION

Closure of a missing mandibular first molar space
with conventional mechanics has been reported to be
challenging as a result of the greater root surface area
of the molar, dense bone in the mandible, and
significant anchorage requirements. Stepovich'® and
Hom and Turley?® evaluated the changes in edentulous
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Figure 13. Periapical radiographs of mandibular molars 1 year
into retention.

mandibular ridge prior to and after closure of lower first
molar space by second molar mesialization. They
found an increase in the buccolingual width of the
alveolar ridge as the second molar moved anteriorly,
1-2 mm of mean crestal bone loss mesial to the
second molars, and insignificant root resorption. Both
studies indicated that orthodontic space closure by
second molar protraction in adults was effective and
offered a potential solution in the management of
missing mandibular first molars. Nonetheless, treat-
ment duration was prolonged in these patients.

The average treatment time for closure of a first
molar space ranges from 23 to 52 months in adults.®
Roberts et al.” found that the rate of mandibular molar
protraction using endosseous implants as anchorage
was 0.33 mm/mo. They reported that the rate of molar
mesialization was inversely proportional to the alveolar
bone density. At this rate, 10 mm of edentulous first
molar space closure will take 2-3 years in adults.
Thus, a technique able to increase the efficiency of this
orthodontic movement is of primary interest to clini-
cians. Orthodontic treatment with selective decortica-
tion and alveolar augmentation has been proposed*
as a method with which to enhance the speed of tooth
movement. The increased rate of tooth movement has
been explained by a regional acceleratory phenome-
non, which causes an increase in cortical bone
porosity and trabecular bone turnover rate.?

However, despite the corticotomy-facilitated proce-
dure, the second molar protraction required 32 months
to close 8 mm of space in this patient. This prolonged
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Figure 14. One-year retention photographs.

treatment coincides with the findings of Kim et al.? who
also found increased treatment time when protracting
and uprighting the second molar after performing
corticotomies. Factors such as biological response,
optimal force levels, frequency of activation, and
frequency and extent of surgical insult are some of
the confounding variables that need extensive evalu-
ation when analyzing retrospectively the duration of
treatment. Among these biologic variables, certain
medications, such as cholesterol-lowering drugs, may
affect the rate of tooth movement. The patient in this
case report was on a daily regimen of 20 mg of Lipitor.
No clinical studies have been conducted evaluating the
rate of tooth movement in patients taking this type of

Angle Orthodontist, Vol 83, No 6, 2013

medication. Animal studies®'?* have provided conflict-
ing results regarding the anabolic and catabolic effects
of statins on bone. Furthermore, no direct study
evaluating the rate of tooth movement has been done
in animals; therefore, no conclusion can be drawn
other than that these drugs may play a role in
modulating the rate of tooth movement.

According to Wilcko et al.,?® decortication alone will
not produce a sustainable osseous response to move
a tooth mesiodistally. Efficient tooth movement is
possible only if a thin layer of bone is present over
the root in the direction of tooth movement. Wilcko
et al. advocate ostectomy at the extraction site (in
premolar extractions) followed by adequate thinning of
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the bone on the tooth that is being moved. In the
patient reported herein, only decortication with bone
grafting was done, which could offer a possible reason
for the longer treatment time. Since no extraction site
was available, no other surgical intervention, such as
ostectomy, was possible.

To increase the rate of tooth movement after
corticotomy, higher force magnitudes, immediate
activation, and frequent reactivation schedules are
recommended.* If the force adjustments are similar to
that of conventional orthodontics, bone healing might
occur and tooth movement can be slower. According
to Wilcko et al.,®® activation should be started only
2 weeks after the corticotomy procedure, as this time
period will effectively demineralize the thin layer of
bone over the root. The resulting soft demineralized
bone and tooth can be rapidly moved to the desired
position.

After corticotomy, accelerated tooth movement is
observed for at least 2—-3 weeks,**® and the exagger-
ated response tapers to normal steady state by
11 weeks after surgery.®” In humans, a split mouth
study?® found that the enhancement of the speed
quickly tapered from the first month to the fourth month
when no difference in the rate of space closure in
canine retraction between the corticotomy and control
sides was reported. To maintain the bone turnover
effect, Sanjideh et al.?® evaluated the rate of tooth
movement after one and two corticotomy procedures
in foxhounds. After the second corticotomy procedure,
increased rate of tooth movement was maintained over
a longer period of time. However, the difference in
tooth movement between one and two corticotomies
was too small to justify a second surgery. Additional
costs, time involved, and other factors associated with
periodontal surgery contraindicate a second corticot-
omy procedure. Instead, other, less invasive proce-
dures, such as corticision or low-energy laser stimu-
lation, can provide a cost-effective alternative or
adjunct to a corticotomy procedure to maintain the
enhanced remodeling effect.

Considering the overall treatment time reduction,
additional cost, and health of periodontium after
corticotomy, there is little evidence favoring the cost
efficiency with this interdisciplinary approach. More-
over, when the limited duration of the corticotomy
effect on the rate of tooth movement is considered
within the context of a prolonged treatment time
observed with molar protraction, this procedure ap-
pears to be unjustified.

Based on the evidence, the enhanced rate of tooth
movement with corticotomies quickly returns to base-
line, and such procedure may be only of some marginal
benefit in the alignment and leveling phase of ortho-
dontic treatment.?® Overall, it may be considered that for
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space closure, more aggressive bone resective proce-
dures may be needed, as has been reported®® with
dentoalveolar distraction in canine retraction. However,
since no extraction space may be modified in molar
protraction, this technique may be difficult to apply.
Other, more invasive surgical approaches, such as
dentoalveolar distraction,?® might aid in enhancing the
rate of molar protraction. However, the current level of
evidence showing reduced treatment duration after
corticotomy is limited to case reports. Randomized
controlled trials are required to evaluate the short- and
long-term effects of corticotomy-based procedures and
other types of surgical insults that may provide the
greatest impact on the rate of tooth movement.

CONCLUSIONS

« Protraction of the second molars using miniscrews is
a viable, cost-effective option for managing missing
lower first molars.

« Corticotomy-assisted molar protraction with mini-
screw anchorage did not reduce the treatment time
for this patient, as the osseous response to localized
injury was not sustained for the majority of space
closure duration.
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