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H epappoyn Twv 0opB0SOVTIKWV HIKPOEHPUTEUPATWY OTNV TIPO-
o010 urtepwa yia Tn Bgpaneia mMPocoboomadinwv opOOSOVTIKWV
ducappovIwV

TCiva 6e0dwpidn' ka1 Benedict Wilmes?

Mepiknyn

OLipoowpIvEG TUOKEUEG OTNPLENG YivovTal oTadlakd oAoéva Kal Tio dSNUOPIAE(G, Yia Tn Bepanela MEPIMAOKWY MEPUTTWOIEWV
oTNnV KaBnuePV) KAVIKY) 0pB0d0VTIKY TPAKTIKY). Ta 0pB0SOVTIKA UKPOEUPUTEUUATA XPNOLUOTIOOUVTAL e OKOTIO TNV eQap-
MOYH LOXUPWYV, GUVEXILOUEVWY 0pBOJOVTIKWY SUVAUEWY, TIPOKEIUEVOU Va eMITEUXOOUV AMAITNTIKEG PMETAKIVAOELSG, XWP(S TIq
averBuunTeg MapevEPYELES, Ol oTtoieg pokahouvtal and dAAa pnxavriuara mou otnpifovral oe 1otoug 1) oe ddvtia. EEartiag
Qg auénuévng otabepdtnTag Tou onueiou oTAPIENG, EKTETAREVEG 0PBOSOVTIKEG UETAKIVITELG UIMOPOUV va eTTEUXBOUV XWw-
plg va avnouxouUpe yla anwAela otipLENG kat Un nbeAnuéveg emdpdoelg ota yelrovikd dovtia,eEattiag Tou véuou dpdong-
avtidpaong. H mpdobia unepwa €xel anodelxOel dTL eival pia TTOAU ArOTEAECUATIKY| TIEPLOXT] YA TNV TOTIOBETNON UIKPOEUPU-
TeupdTwv. H dnw petakivnon kabwg emniong kat n eyyuqg petakivnon g dvw odovtooTolxiag propel €10l va emTuyXAavetal
Kat va apdyel ikavoroinTiké opBodovtiké arnoteAéopara. AUo Beparneupéva ePLoTATIKA Ba MapouctaoTtolv MapakdTw, Ta

orola erudelkvUouv poadloriobia Siépbwon He T BorBela PEowV auTrg TNG TEXVIKNG.

Eicaywyn

Mapd To yeyovdg 6Tl n epapuoyr Toug eival pia o emnep-
Batikr| dladikacia ouykpvéuevn e TIG ouppatikég opbo-
JoVTIKEG UeBAdoUG, ol Zuokeuég lMpoowpvng ZTHPLENG
ouxvd emAéyovtal wg €va Bondbntiké péco otnv opbodo-
VTIKA Beparela, eEatiag TG MPEOCAPUOOTIKATNTAG TOUG,
TN MIKEY XELPOUPYIKH TaPEUBAcT Kal TO OXETIKA XAUnAd
kdoTog Toug [, Ta 0opBOBOVTIKA UIKPOEUPUTEUNATA UTTO-
pouv va TomoBetnBouv mapelakd 1 unepwia. Qotdoo, n
TOTOBETNON OTNV TAPELAK TAEUPA Urtopel va anoTteléosl
TPOKANON eEAITiag TWV UIKPWV UETOPIJIKWY anooTdoewv
Kal NG evdexduevng pIdikiAg enagng, Tng mbavrg dielodu-
ong oto yvablaio Avtpo Kal NG Mapeunddlong avatoAr|g
TWV HOVILWV SOVTIWV, dTAV TTPOKELTAL YIa KT odovTtopuia
451, ErumA\éov, Ta TMAPELaKA TOMOBETNUEVA UIKPOEUPUTEU-
Jata eival o emppenr oty anotuxia, e€artiag g ekTe-
Tapévng napouaoiag kivntolu BAevvoydvou[6]. EVAAAKTIKE,
n umepwa ouxvd MPEOTIUATAL WG Hia TILO OAVIKY| TEPLOXN
yla TNV TomoBEINoN OUOKEUWV TPOCWPWVAG OTAPLENG.
H ootk moldtnTa Kat To PEIWHEVO TIAX0G ToU TTPOaPUO-
pevou BAevvoyodvou, Kabwg emiong Kat To eAdxLoTo pioko
TpauuatiopoU ota yettovikd ddévtia elval Ta Baoikd mAeo-
VEKTIUATA TNG TOMOBETNONG MIKPOEUPUTEUNATWY O€ QUTHV
™V neploxn. H ootk mukvétnTa €xel e1dika avapepBel wg
évag napdyovrag kKAeld{ otnv emtuxia tomobETNONg ou-
OKEUWV TIPOOWPLVHG 0TPLENGEL. ErmnpoaBétwg, n npdadia
urepwla meploxr] Exel ENAelPn Baoikwv ayyeiwv, Ta omoia
fa propoUoav va TPAUKMATIOTOUV [E TNV EL0AYWYN TWV gl
QUTEUPATWY. EmmAéov, UKPOEUPUTEUUATA OE AUTHY TNV
neploxr] dev mapepBaivouv oto pOvoTdtl TNG 0dOVTIKNAG

" IdlwTikS tatpeio, Abriva, EAAdda
2 Tunua OpBodovtikng, Maveruotiuto Disseldorf, Mepuavia

peTakivnong. Auté eival kploung onuaciag oe MeEPUTTW-
oelg dnw PETakivnong Twv youiwv, érou ol poyoueLot
nanTikd akoAouBoulv To povordrt TG dnw petakivnong
ekattiag Tng dldTaong TWV PEGOODOVTIKWY V@V [9].

Ta akélouba dUo KAWVIKA TePLOTATIKA Ba dWaouv Eupaon
0T XPH01 TWV UMEPWLA TOTIOBETNUEVWY UIKPOEUPUTEUUA-
TOV KAl TOV avTioTolXWV Unxavnudtwy otn Bepaneia npo-
oBlom{oBlwv 0pBOJOVTIKWY SUCAPUOVIWY.

A. Avwpalieg oUykAeiong mou anaitoUv anw PeTa-
kivnon Tng dvw odovrooToiyiag

H Beparneia avopaliag olvykAeiong Il tdewg katd Angle
pE OUVWOTIONO dvw dovTiwv OTn Hoviun odovtopuia, ou-
Xxva mephappavel Tnv e€aywyn twv dU0 Avw TIPOYOM(I-
WV, TIPOKEIUEVOU VA QVAKOUP{OOUV TO CUVWOTIONS Kal va
eykabidpuoouv pa Aettoupylkry oUykAelont'. Akdua Kat
0€ TIEPUTTWOELG UETPLOU CUVWOTIONOU 1 TIPOCEYYLON TWV
eEaywywv ¢aivetal va arnotelel pa Kown emioyr| Bepa-
nielag. Opwg, oe aobeveiq pe Eva oxeTKA minedo mPoPiA
MaAOKWV LoTWV oL eEaywyEg dev evdeikvuvtal, Kabwg autég
Ba urnopouoav va emnpedoouv apvnTiKA TNV aloONTIKY Tou
npoowrou 12, 3e quTEqg TIG MEPUTTWOELG 1 Arw peTaKivn-
on NG Avw odovrootolxiag iowg emdlwyBel wg evaMaKTL-
Kk1). Mowihol Tpdmot yla dnw petakivnon Tng dvw omiodiag
odovatoatolxiag €xouv avagepBei, oMol and Toug omnoi-
oug anatrouv reploodTepn 1) Aydtepn cuvepyaoia and Tov
aoBevil’*l. To eEwotouatikd pnxdvnua dev eival amode-
KT6 and moAhoUg aoBeveiq yla KovwvikoUug Kal atlodnTtikouq
AOyougl'®. ErumA€ov, n anoteAeopatikdtnTa g Bepaneiag
pe eEwotouatikd Baoifetal otn CUPMOPPWON Tou aobe-
vougl'”l, EvOOoOTONATIKA pnxaviuata onwg anwdoupevol
payvrteg 8 ehatripla vikehiou-titaviou, TO pnxavnua
pendulum® ™18 1o Jone’s jigl¥, To distal jet!™ kai To TpO-
rorotnpévo pnxdavnua Nancel? €xouv xpnotoromndel yia



Aanw PeTakivnon twv Youplwv e Uikper| 1§ kaBdAou ouvep-
yaoia tou aoBevoug. Map’ 6ha autd, n AMOTEAETUATIKO-
™Tta oMWV and autég T ePpapuoyég dev emmpeddetal
apvnTikd pévo amnd tny napouasia dvw delTepwVv Kal TpiTwv
YOU®iwvET, aAAd ouxvd ouvdéetal e averduuntn mpo-
OTOMIOKY ardékAlon Twv TPooBiwv SovTIV Kal ardkAion
TV YOUQiwvI™, To UKPOEUPUTEUHA TIOU CUPBAAAEL OTNV
anw petakivnon Tou dvw yougiou dev emnpedletal amo Té-
Toloug apdyovtegi?,

Mapouciaon A mepioTaTikou
Ew.1 deixvel évav 13xpovo aoBevr pe péviun odovtoguia,

Ewéva 1

Mivakag 1
Case A. Cephalometric Analysis  INITIAL FINAL
SNA(®): 83.7 84.5
SNB(°): 80.1 79.9
ANB(°): 3.6 4,6
SN-MP(°): 28,4 30.9
FMA(®): 18.3 22.4
U1-NA (mm): 8.72mm | 4.99 mm
U1-SN(°) : 115,1 103,3
L1-NB (mm) : 5.56 8.32 mm
L1-MB(°): 93.8 106.5
NLA(): 101,2 105.8
E-LINE UPPER (mm) : -2.96 mm | -2.76 mm
E-LINE LOWER (mm) : 0.74 mm -1.45 mm

0 omo({og MapPOUCLACTNKE e 0OOVTIKY| KAl OKEAETIKY] Avwla-
Aa oUykhelong TéEewg Il Kal ouvwoTIopd oto dvw 0doVTIKG
T6E0. ‘Onwg n kePANOUETPIKY avaAluon arokdhuye (EIK.2,
Nivakag 1), ot dvw Touelg eppavifav YETPLA TIPOCTOUIAKN
arokhon (1-SN: 115,1°) kat n plloppivo-XeINKY] Ywvia dev
frav onuavtikd augnuévn (NLA:101,2°). EEautiag g ert-
Bupiag Tou aoBevoulg va anoPuyel TIq eEQYywYEG, TO ETIAEY-
pévo oxédlo Bepameiag mepléAafe Wa Tpoogyylon dixwg
eEaywyEg, ue dnw petakivnon tng Avw odovtootolxiag.
v évap&n g Beparneiag ol Avw dedtepol yougiol elxav
AON avareilel oto TOEO Kal, OnMwg anokAAuye n mavopa-
MIKA akTvoypapia (Ek.3), ol dvw Tpitol youiol fjtav dn
TapOVTEG.
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2V apxn ot dvw TPWToL Youpiol cUYKOAMNEnkav Kat dUo 0pBodovTIKA WIKPO-
eUeUTEUNATA,2.00 X 9.00 XI\ (Benefit*), TormoBet|Onkav oty mieplox g mnpod-
oblag urepwag. Ta euPUTEUUATA TUVEVWBNKAV HE TO PNXAvNUa dnw Jetakivn-
ong, To Beneslider*®?*24 (Eik.4), To omolo aroteAeital and éva Beneplate* 29 pe
éva ouyxwveupuévo 1.1XI\ oTpoyyUAS oUppua TO OTolo AUY(OTNKE OTNV AVATOMIKN
KAUMUASTNTA TNG UMEPWAG KAl aoPANOTNKE 0TA UIKPOEUPUTEUUATA e KOoxAiEq
orabepornoinong. To unxdvnua nephapBdvel duo ocwAnviokoug oAiobnong, évav
o€ KABe mMAeupd, Twv omolwv n eNékTaaon €lorXOn otV UNepwla elgdoxn Twv da-
KTUNwV TV dvw yougiwv. Ot duvdpelg dnw petakivnong ackndnkav e dIkég
oMoBaivouoeg KAeldaplEg otnv uttepwia mAeupd, miélovtag ta dUo eAatrpla vi-
keAlou-titaviou, 250gr To kaBEva, Ta omnoia evepyomorbnkav oe MANPN cuprnieon
KdBe T€ooeplq eBOONADES.

‘Onwg eaivetat otnv Eik. 5A kat otnv Eik. 6A, mévte prveq Petd v evepyoroinon
Tou Beneslider, n dnw petakivnon eEeAioetal kat dlaoTAUATa €Xouv eUPavioTel
peTa&u Twv dvw poyoupinv. Ztoug évteka urjveg Bepareiag ol yougiot eivat idn
oe oUykAelon ta€ewg | (Ek. 5C kat Eik. 6C) kat uéxptl tTnv ohokArjpwon tng Bepa-
nelag pa Aettoupyikr oUYKAELOT Yougpiou Kat KuvddovTa Kat jia avakou®lon Tou
ouvwoTIopoU éxel emteuxBel (Eik. 7). H dvw torik aMnAemniBeon (Ek. 8A) €delEe

Ewkéva 5 A
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6Tl a dnw petakivnon 3,5\ Twv Youplwy erteUxdnke, evi N guvolikr) aAAnAeniBeon ( Eik. 8C) anokdAuye Ot urmp&e Jia
KABETN augnon Kal pia mePLoTPoPr} aplotepdoTpoPa TNG KATw yvddou. H aAnAeniBeon g kdtw yvdbou (Ewk. 8B) €delEe
KArola UMePEKPUON TwV KATW YOUPiwv Kal TPOooTOMIaKY) armdkAlon Twv ToUéwy, Ta orola kat Ta dUo mMpokABnkav and

avépBwaon TG KaunUAng Tou Spee.

Ewkova 7

B. Avwualieg oUykAeiong mou amaiTouv eyyug
oAiobnon Twv Avw SovTIwV.

OpBodovTtikd TeploTatikd pe uttepPoAKA dLaoTraTa OTo
Avw 0dovTIKO TOEO ouxvd riephapBdvouv acbeveiq e Tpo-
nyoupeveg eEaywyEg 1 eNelmovta dévtia. To KAeloo Twv
daomudrwy (owg emtuyxdvetal pe pnxaviopoug ohiodn-
ong Kal Heooyvabikéq duvdpelg Héow eAAOTIKNG ahuaidag
kat ehamnplwv vikeNou-titaviou oe akivnta opBodovtika
unxavruata. Qotdoo, n napateTauévn ddpKela auTwy
Tov duvdpewv (owg €xel oav anoTéAeopa pia averubiunt
ArOKALON TWV YEITOVIKWOV JOVTIWY, TIPOKAAWVTAG |ita Kabu-

otépnon Tng Bepareiaq kat ouppBACTIKA amoteAéouata
[26-28]. Mepikéq popéq €va oAokAnpwuévo KAelowo dia-
otudtov propel aképa kat va arnodetxBel avertuxéq yia
autoug Toug Adyouq.

OpBodovTikd meploTatikd pe eNelmovieq dvw TAAYLOUG
Touelg mpokahoUv TIOANY] avnouxia oe MoANOUG KALVIKOUG,
eEaitiag Tou aplBpoU Twv MapaydévIwy, oL omoiol Ta TepL-
mAgkouv[29]. To ouvnBeq diAnua meplhapfdvel eite va
TIPOETOUAOELG SLACTANATA YA O0TEOEVOWUATOUEVA Ef-
QUTEUNATA 1) VA AVTIKATAOTAOELG TOUG TAAYLOUG TOWE(Q [e
Touq Kuvodovteg 2% H daviki nAikia yla ooteoevowpa-



ToUpeva eUPUTEUIATA OUUMITTEL e TNV OAOKARPWON TNG
OKeAETIKNG au&nong kat Ba mpémel va mnapakolouBbeital
TPOOEKTIKA, TpoToU autd TtorobetnBolv L8371, H opbo-
dovTik Bepareia Ba mpénel va oOAoKANPWVETAL KOVTA o€
autrv TV nAkia 1 péow KateuBuvouevng avatoAng Tou
KuvodovTa HEoa OTnV TIEPLOXT) TOU EPPUTEUUATOG, TIPOKEL-
pévou va aro@euxBoulv avermbuunteg aAayEg otn Gatvi-
akr| rieploxn MExPL va oAokAnpwel n dadikaocia B4, Kabu-
oTepnuévn opBodovTikn Bepareia yia autdv Tov Adyo (owg
ETIRANMEL PUXONOYIKEG Kal KOWWwVIKEG SUOKOA(ES, eEartiag
g embupiag Tou aobevoulg va TEAELWaEL vwpitepa e TV
opBodovTikr) Bepareia yia Adyoug alobnTikoug.

H andpaon yia 1o kAeloo twv daotnudtwv eEatiag g
ENeWNG Twv dvw MAAyLwv Topéwy 1) 8L, emnpeddetal and
TO OXAMA KAl TO XPWHA TwV KUvoddvTwy, Kabwg emniong kat
and T oUYKAELOLaKY] ax€omn 2138l To kAeloo Twv dlaotn-
pétwy, olpewva e To Zachrisson B9 €xel apketd mAgo-
vektuara. Ta Baoikd mAeovekTApaTa Tou opBodovTikoU
KAgloywou dlaotnudtwy yla Toug véoug aoBevelq Ue aye-
veoia Tou TAAYLoU ToUEa Kal Jia ouvutidpxouaa avwuaiia
oUykAelong elvatl n HovipdTnTa Tou TEAKOU anoTeAéoUATOq
Kat n mbavétnTa va ohokAnpwBel n Bepaneia ota mpwta
Xpovia Tng epnpelag. Epdoov AneBel n andpaon auty, N
OKEAETIKN) OTNPLEN MECW UMEPWIWV UIKPOEUPUTEUUATWOV
{owg amodelxBel MOAU BondNTIKA oTnv €yyuq UeTakivnon
™G Avw odovtoatotxiaghk.

Ewkova 9

Mapouciaon B nepioTarikou

H ewdva 9 deixvel evav evrekdypovo aobevrj, o omolog
TIapouctdotnke yla opBodovtik Beparneia eEartiag Twv
dlaotnudtwy oto dvw 0dovTikd TEo. Ot dvw mAdylol To-
pelq (12,22) dev ATav mapdvreg oto TOE0 Kal dnwg pAvNKe
oTnV Mavopauikr aktivoypagia ( Eik.10) autd ta dévtia
éN\erav ouyyevwg. EmmnpooBétwg, anaoia Twv KATw Ke-
VIPIKWV Topéwv (31,41) mapatnperidnke, evw oL avtioTolxot
veoyhol Tipokdtoxol Toug fjtav akdua napdvieg ato TéEo.
H avdluon tov ekpayelwv peAéTNg anokAAuye pia ox€on
TPWTING TAENG otoug Youploug kal pia oxéon delTepnqg
TaEewq oToug Kuvddovteg. Mapatnpribnke To UKPO pEéye-
00¢ Twv dvw KeVTPIKWY TOMEWV. H KEQPANOUETPIKA avAAu-
on (Ew. 11, Nivakag 2) anokdAuye pia okeAeTikn oxgon lli
TAEewg (ANB:0°) pe pia kavovikry KAoN Twv Ave TOUEwV
(U1-SN:102°)

Metd v extiunon Twv emloywv Bepaneiag yia Tov acbe-
V] autdv, anopaciotnke 6Tt edv Ta dlACTUATA EMPOKELTO
va avolyTouv yla ooteovowpatoupeva epputeduata, 1 Oe-
pareia Ba €npene va avaBAnbel ya apydtepa, kabwg n
OKeAETIKY] wpluavon dev elxe oAokAnpwOel akdun P87, H
okeheTikr] oxéon lll Té&ewg emiong euvonoe Toug pnxavi-
opoUg avolypatog dlaotnudtwy, epAocov 1 eyyug HETakivn-
on e ta oupBartiké opBodovtikd péoa Ba eixe wg anotéle-
opa v andkAon Twv avw poadinwv dovTiwy, To omoio Ba
propouaoe va odnynoel oe mpdodia aTaupoeldr] GUYKAELON
(27,281 3TNV eVOANOKTIKY) TTPOCEYYLON TOU KAglolou Twv di-



QOTNUATWY KAl TNG QVTIKATAOTAONG TWV MAQYLWYV TOUEWV
e Toug Kuvédovteg, 1 oxéon Ing Tafewg Twv youpiwv Ba
petatpendtav oe I Td&n. 210 CUYKEKPLUEVO TIEPLOTATIKO
TO OXNUA KAl TO XPWHA TWV KUVOJOVTWY ftav anodektd
WOTE VA aVIIKATAOTHOoUV Toug eNelmovteq mMAdyloug To-
pelg 1031381 kay gixav 110N HEPIKWS avaTellel OTO XWPO TWV
mayiwv.

H tehiki andpaon yia 1o KAeloWo Twv dlaoTnudtwy Kat
NG aVTIKATACTAONG TWV EANEMOVTWVY MAQYI{WV |e TOUG KU-
voédovteq kKabodnyrdnke amd v embupia Tou aobevolq
va apxioetl Tnv opBodovtikA Beparneia dueca. Mponyoupe-
Mivakag 2

Case B. INITIAL ~ FINAL  NORMAL
Cephalometric analysis

SNA(): 73.0 73.3 82
SNB(°): 74.0 74.6 80
ANB(°): -1.0 -1.3 2
SN-MP(°): 28.1 30.5 32
FMA(®): 19.2 23.4 21.9
U1-NA (mm): 3.81 4.7 4 mm
U1-SN (°): 102.3 103.6 103
L1-NB (mm) : 2.81 2.6 4 mm
L1-MP(°) : 88 84.5 95
NLA(®) 104 121.9 90-110
E-LINE UPPER (mm) : |-8.2 -8.6 4 mm
E-LINE LOWER (mm) : -5.7 -7.35 =2 mm

Veg ENETEG €xouv emtiong deilfel OTL TO KAEIOWO TwV KEVWY
ekarriag Twv eAemovTwy MAAyLwV TopEwy, dnuoupyel Eva
0pB0JOVTIKO amoTEAEOUA TO OMOIo eival IKAVOTIONTIKG yla
Toug Meploodtepouqg aobeveiq kat dev emnpeddel T Aet-
Toupyia g kpotagoyvadikng diapBpwong B Emnpoodé-
TWG, 1N MPOCWPLVA 1] HOVIUN XProN Twv Yepupwv Maryland
yla toug eNAelnovteg MAdyloug (Owg TPOKAAEL la TOTIKN
PAeypovA TwV oUAwv. Qg ek TOUTOU, 1 QVTIKATACTAOT TWV
mAayiwv pe Toug kuvodovteq emiong euvoel v meplodo-
VTIKY) uyeia ©1,

Ta dévtia apxikd CUYKOANONKAV LE TIPOKATACKEUAOHUEVEG
OUOKeUEG eubgoug oUpuatog oxtopng 0.022. Ot dvw Kuve-
dovTeq OUYKOMABNKav e aykUALa TTAAYLwV TOREWY Kal Ol
TIPWTOL TPOYOUPLOL e AYKUALO KUVOSOVTIWY TIPOKELUEVOU
va emteuxBel owotr oTpeYn oe oxeon pe ta dovtia mou
avtikablotovoav. H ouvnBiopévn dladoxr opBodoVTIKWY
TOEwv akohoubnBnke, Eekivivtag and 0.014 VikENO-TITAvIo
kat douAevovtag o 0.018 avo&eidwto atadAl. Otav To di-
dotnua petafl Twv dvo TopEwy EKAelTE evieAWG, €va 2.00
x 11.00x\ opBodovTikd Hikpoeuputeupa ( Benefit*) xpnot-
poror|fnke otnv mpdobla meploxr TnG unepwag. To eueu-
TEUMA OUVEVWONKE PEOW KOXAIWV akvnromoinong pe Ja
raxd Baon 1é6€ou 1xA (Beneplate*), n omnoia oxnudtioe pia
ayKUAN Kat OUYKOARBNKe 0Tn YAWOOLIKA MAEUPd TV Avw
KEVTPIKWV ToPEwV (EIK. 12). XpnOLOTOoLWVTAG TOUG KEVTPL-
KoUG TOEIG wg Eva apyikd onuelo epappoyng duvaung yla
TOUG UnxaviopoUug oAioBnong, ta undhotrna dOvTia Kat Twv

Ewova 11

OU0 TETAPTNHOPiWY PETAKIVABNKAY €YYUQ HECW ENAOTIKNG
ahuaoidag kal ehatnpiwv vikehiou-Titaviou.

Ewdéva 13 (A-F) deixvel Tnv eyylqg petakivnon g dvw
odovtoatolxiag ota didpopa otddia. Ta daotiuara dia-
mpenRdnkav eyyug Kat dnw Twv dvw KuvodovIwv Kal autd
Ta SOvTIa KaBWG emiong Kat oL Avw KEVTPIKOL TOWEIG anoka-
TaOTABNKAV TPOCHETIKA UETA TNV AMOKOAANON TWwV ayKU-
ANwv, mpokeluévou va Bektiwbel To alodNTIKG AnoTéEAETAL.
O aoBeviig anéKTNoe (LA AEITOUPYLKY] OUYKAELOLOKY) OXEON
youplwy TdEewg Il e Toug Avw MPWTOUG MPOYOUPIOUG 0N
Béon Twv KuvodovTwy (Elk.14). H TEAIKI] TIAVOPAIKY) OKTL-
voypapia (Eik. 15) delxvel un onuavtikég evdelEelq pLlikng

B

Ewdva 12



Ewkéva 13

Ewkova 14




arnoppdéenong. OpbodovTikég duvapelg dev epAPUOTTNKAY OTOU VEOYINOUG KATW KeVIPIKOUG TOWElg, Tpokelévou va Oi-
atnPERooUV TNV AKAPEGTNTA TWV KATW SOVTIWY. TENKY TIPOCHETIKY AMoKaTdoTaoT Twv VEOYIAWV Topéwy avaBArienke yla

EMOEVO OTADIO.

H aAMnAeniBeon tng dvw odovroototxiag (Elk. 16B) amokaAUrTel 0Tt ol Avw yougiol mapouciacav pia eyylg peTakivnon
7.0xI\. H Ke@aAOUETPIKNA HETPNON TG Ywviag Tou dvw topéa (U1-SN) N oTiyur| TNG TOMoBETNONG TOU UKPOEUPUTEUUATOG
(Eik. 17A) ouykptvdpevn e Tn hetabepaneuTikn] ektiunon (Eik. 17B) armokalumTel 6TL 1 oTpédn Twv Avw TopEwy dlatnerion-
Ke Kata N SIdpKela TNG eyyUg HeTakivnong (Tiur =~ 102.4°), akdua Kat av 1] GUVOAIKY eyyUG HETAKIVNOT TPayUATOOoBnKe

o€ OTPOYYUAS cUppa (0.018 avo&eidwTto atadAy).

Ewdéva 15

Ewdva 17

Zulftnon

Mapd 10 yeyovdg 6Tl Ta 0pBOBOVTIKA UIKPOEUPUTEUATA
dev anoteholv akdun pépog Tng poutivag tng opbodo-
VTIKAG TIPAKTIKAG KABe KAlvikoU #1, map’ dAa autd arnote-
AoUv éva onuavtikd epyalelo, EMTPEMOVTAG AMATNTIKEG
0pB0dOVTIKEG METAKIVAOEL] Xwplg avnouxia ywa mbavr
petakivnon twv dovtiwv otApEng “2. H eEdhewyn autwv
Twv apevepyelwv egartiag g eEEMENG TNG OKEAETIKNG
otpLEng €xel avoitel véoug opilovteg otn Bepameia TOA-
AV oUvBeTWY TeploTatikwy B4, ErumAéov, autég ol vEeq
em\oyEg oto oxedlaoud opBodovTikAg Bepareiag €xouv
Melnaoel oAU TN onuacia TNg oUPHdPPwonG Tou acbevoulq
wg onuavtikou napdyovta oTo anotéAeoua Tng Bepaneiag
TIOAWV eQrBWV Kal eVAAIKwV aoBevay 2,

H TomoBétnon o0pBodoVIIKOV HIKPOEUPUTEUNATWY OTNV
urepwa €xel APKETA TIAEOVEKTUATA CUYKPLVOUEVN E TNV
TIAPELOKY TOTIOBETNON Kal oXeTileTal pe UKPATEPA TIOCO-
otd anotuxiag. H unepwia TontoBétnon eival meploodtepo
KatdAAnAn e€attiag Tng motdtntag Tou ootoU Kat Tou BAev-
VOYOVOU OTn OUYKEKPLUEVN TtepLloXr]. Ta UikpoepputelaTa

Ewkéva 16

TomoBeToUvTal AMOKAELOTIKA 0g TIPooPuUOUeVa oUAa ETat
pelwveTal oAU n anotuxia. H mukvdétnta tou gAowdoug
ootoU otnv npdodia uttepwa eivat Wavikn Kat wg ek TouTou
OUVELOQEPEL OTNV APXIKT 0TABePATNTA TOU UKPOEUPUTEU-
parog 74461 Erunpoofgtwg, Ta UKPOEUPUTEUUATA OTNV
neploxr] autr dev eival ouvibwg oto povondrl g opbo-
JOVTIKAG UeTakivnong Kal emopévig dev TIPEMEL va apal-
pouvtal mptv TNV 0AOKAN|pwon Tng Beparneiag.

Qotéoo, 1 TOMOBETNON UIKPOEUPUTEUNATWY areubeiag
0T HEON UTEPWILA paQr] TWV EPnRwv acBevwy (owg evéxel
évav kivduvo. To HIKkpogUpUTEUA OTNV Tieplox autr| (owg
ennpeaotel pe v av&non, e€attiag Tng pn oAoKANPwE-
VNG ouvooTEWONG TG paeng. Qg ek Toutou, €XeL MPOTA-
Bel To pIKpoeuPUTEUUA Va ToToBeTE(TAL OTNV TIapdrAeupn
umEP LA TIEPLOXT, TIPOKELUEVOU va arnoPeuxBel o kivduvog
autdg.

*PSM Medical Solutions, Tuttlingen, Mepuavia
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Application of orthodontic mini-implants in the anterior palate for
the treatment of saggital orthodontic discrepancies

Gina Theodoridis' and Benedict Wilmes?

Abstract

Temporary anchorage devices are gradually becoming more popular for the treatment of complex cases in the everyday clinical
orthodontic practice. The orthodontic mini implants are used with the purpose of applying heavy, continuous orthodontic
forces, in order to achieve demanding movements, without the undesirable side effects caused by other tissue-borne or
tooth-borne appliances. Due to the increased stability of the anchor point, extensive orthodontic movements can be achieved
without worrying about anchorage loss and unwanted side effects on neighboring teeth due to the action-reaction law. The
anterior palate has proved to be a very effective site for mini implant placement; distalization as well as mesialization of the
maxillary dentition may thus be achieved and produce satisfactory orthodontic results. Two treated cases will be presented
below, which demonstrate saggital correction via means of this technique.

Introduction

Despite the fact that their application is a more invasive
procedure compared to the conventional orthodontic
methods, TADS are often selected as an adjunctive
means in orthodontic treatment due to their versatility,
small surgical invasiveness and relatively low cost!™3],
The orthodontic mini implants can be placed buccally or
palatally. However, placement on the buccal side can be
challenging due to the small interradicular spaces and
potential root contact, possible sinus penetration and
impeding erupting permanent teeth when in the mixed
dentitiont 1. Furthermore, buccally placed mini-implants
are more prone to failure, due to the extensive presence
of movable mucosal®. Alternatively, the palate is often
preferred as a more ideal area for TAD placement. The
bone quality and reduced width of attached mucosa, as
well as the minimal risk of injury to the nearby teeth are the
main advantages of mini implant placement in this region.
Bone thickness has specifically been referred to as a key
factor in the success of TAD placement®!. Additionally, the
anterior palatal area is devoid of major vessels that could
be traumatized upon insertion. Furthermore, mini implants
in this area are not in the path of tooth movement; this is of
critical importance in cases of molar distalization, where the
premolars passively follow the distalization path due to the
stretch of the interdental fibers!®.

The following two clinical cases will highlight the use of
palatally placed mini-implants and their corresponding
appliances in the treatment of sagittal orthodontic
discrepancies.

! Private Practice, Athens, Greece
2 Department of Orthodontics, University of Diisseldorf,
Germany

A. Malocclusions requiring distalization of the
maxillary dentition

The treatment of Angle Class Il malocclusion with maxillary
crowding in the permanent dentition, frequently involves the
extraction of two maxillary premolars in order to alleviate
the crowding and establish a functional occlusion!'. Even
in cases of moderate crowding, the extraction approach
appears to be a common treatment of choice. However, in
patients with a relatively flat soft tissue profile extractions
are not indicated, as they could adversely affect facial
esthetics!'" 2. In these cases, distalization of the maxillary
dentition may be attempted as an alternative. Various
modalities for distalizing the maxillary posterior dentition
have been reported, many of which require more or less
the patient’s cooperation!'*™l. The headgear appliance is
not acceptable for many patients for social and esthetic
reasons!®; moreover, the efficiency of headgear treatment
depends on patient compliancel'”. Intraoral appliances
such as repelling magnets!™, nickel-titanium coils, the
pendulum appliance® ' 1 the Jone’s jigl'y, the distal
jetl™l 'and the modified Nance appliance[** have been used
to distalize molars with little or no patient cooperation.
Nevertheless, the efficiency of many of these appliances is
not only negatively affected by the presence of maxillary
second and third molars?'l, but it is frequently associated
with undesirable flaring of the anterior teeth and tipping
of the molars!™!. The mini implant assisted maxillary molar
distalization is not affected by these parameters(??l,

Case A Presentation

Fig.1 shows a 13-year-old patient in the permanent
dentition who presented with a dental and skeletal Class
Il malocclusion and crowding in the maxillary arch. As
the cephalometric analysis revealed (Fig.2, Table1),



the maxillary incisors were moderately proclined (1-SN:
115.1°) and the Nasio-labial angle was not significantly
increased (NLA: 101.2°). Due to the patient’s wish to avoid
extractions, the selected treatment plan included a non-
extraction approach with distal movement of the maxillary
dentition. At the onset of treatment, the maxillary second
molars were already erupted in the arch and, as revealed
by the panoramic radiograph (Fig.3), maxillary third molars
were also present.

At first the maxillary first molars were banded and two
orthodontic 2.00 x 9.00 mm mini implants (Benefit*),

were placed in the region of the anterior palate. The
implants were coupled with the distalization appliance, the
Beneslider* 2. 24(Fig 4.), which consists of a Beneplate*(!
with an integrated 1.1mm round wire that was bent to the
anatomical curvature of the palate and was secured on the
mini implants with fixation screws; the appliance entails
two sliding tubes, one on each side, whose extension
was inserted into the palatal sheath of the maxillary molar
bands. The distalizing forces were delivered by the special
sliding locks on the palatal side pushing against two nickel-
titanium coils of 250gr each, which were activated to full

Table 1
Case A. Cephalometric Analysis  INITIAL FINAL
SNA(®): 83.7 84.5
SNB(°): 80.1 79.9
ANB(°): 3.6 4,6
SN-MP(°): 28,4 30.9
FMA(®): 18.3 22.4
U1-NA (mm): 8.72mm | 4.99 mm
U1-SN(°) : 115,1 103,3
L1-NB (mm) : 5.56 8.32 mm
L1-MB(°): 93.8 106.5
NLA(): 101,2 105.8
E-LINE UPPER (mm) : -2.96 mm | -2.76 mm
E-LINE LOWER (mm) : 0.74 mm -1.45 mm

NORMAL
82
80
2
32
21.9

4 mm
103
4 mm
95

90-110
4 mm
+2 mm




compression every four weeks.

As shown in Fig. 5A and Fig 6A, five months after the
activation of the Beneslider, distalization is progressing and
spaces have appeared between the maxillary premolars.
At eleven months of treatment the molars are already in
Class I occlusion (Fig. 5C and Fig. 6C) and upon treatment
completion, a functional molar and canine occlusion and
alleviation of the crowding have been achieved (Fig.7). The
maxillary regional superimposition (Fig. 8A) showed that a
3.5mm distal movement of the molars was achieved, while
the overall superimposition (Fig. 8C) revealed that there
was some vertical growth and counterclockwise rotation
of the mandible. The mandibular superimposition (Fig.
8B) showed some extrusion of the mandibular molars and
proclination of the incisors, both caused by the leveling of
the curve of Spee.

Fig. 4




B. Malocclusions requiring mesial sliding of the
maxillary teeth

Orthodontic cases with excessive spacing in the maxillary
arch frequently involve patients with prior extractions or
missing teeth. Space closure may be achieved with sliding
mechanics and intra-arch forces via elastic chain and nickel
titanium coils on fixed orthodontic appliances. However, the
prolonged duration of these forces may result in undesirable
tipping of the neighboring teeth, causing treatment delay
and compromised results?®28, Some times complete space
closure may even prove unsuccessful for these reasons.

Orthodontic cases with missing maxillary lateral incisors are
causing much concern to many clinicians, due to a number of
factors that complicate them®. The usual dilemma involves
whether to prepare spaces for osseointegrated implants, or
replacing the laterals with the canines®%!, The ideal age for

osseointegrated implants coincides with the completion of
skeletal growth and should be carefully monitored before
they are placed® 37, Orthodontic treatment should be
completed close to that age or through guided eruption of
the canine into the implant site, in order to avoid unwanted
changes in the alveolar area until the procedure is done®.
Delaying orthodontic treatment for this reason may impose
psychological and social difficulties, due to the patient’s
desire to finish with their orthodontic treatment sooner, for
esthetic reasons.

The decision to close spaces due to missing maxillary
lateral incisors or not, is influenced by the shape and color
of the canines, as well as the occlusal relationship® 3! 381,
Closing the spaces, according to Zachrisson®” has certain
advantages. The major advantages of orthodontic space
closure for young patients with lateral incisor agenesis



and a coexisting malocclusion are the permanence of the
finished result and the possibility to complete treatment in
early adolescence. Should this decision be taken, skeletal
anchorage via palatal mini-implants may prove very helpful
in the mesial movement of the maxillary dentition?4.,

Case B Presentation

Figure 9 shows an eleven-year-old patient who presented for
orthodontic treatment due to spacing in the maxillary arch.
The maxillary lateral incisors (12,22) were not present in the
arch and as exposed by the panoramic radiograph (Fig. 10)

these teeth were congenitally missing. Additionally, aplasia
of the mandibular central incisors (31,41) was observed,
while their deciduous counterparts (71,81) were still present
in the arch. The analysis of the study casts revealed a Class
I molar and Class Il canine relationship; the small size of
the maxillary central incisors was noted. The cephalometric
analysis (Fig. 11, Table 2) revealed a Class lll skeletal
relationship (ANB: 0°) with a normal inclination for the
maxillary incisors (U1-SN: 102°).

Upon evaluation of treatment choices for this patient, it was
decided that if spaces were to open for osseointegrated

Table 2

SNA(°): 73.0 73.3 82
SNB(°): 74.0 74.6 80
ANB(°): -1.0 -1.3 2
SN-MP(°): 28.1 30.5 32
FMA(®): 19.2 23.4 21.9
U1-NA (mm): 3.81 4.7 4 mm
U1-SN (°): 102.3 103.6 103
L1-NB (mm) : 2.81 2.6 4 mm
L1-MP(°) : 88 84.5 95
NLA() : 104 121.9 90-110
E-LINE UPPER (mm): |-8.2 -8.6 4 mm
E-LINE LOWER (mm) : -5.7 -7.35 =2 mm

Fig. 10



Fig. 11

implants, the treatment would have to be postponed for
later, as skeletal maturation was not yet completel®® 37, The
Class Il skeletal relationship also favored the mechanics
of opening spaces, since mesialization by conventional
orthodontic means could result in tipping of the anterior
maxillary teeth, that could result in anterior crossbite?”24l, In
the alternative approach of closing the spaces and replacing
the laterals with the canines, the Class | molar relationship
would be converted to Class Il. In this particular case, the
shape and color of the canines were acceptable to replace
the missing laterals®®® 3! 38 and they had also partly erupted
in their space.

The final decision to close the spaces and replace the
missing laterals with the canines was driven by the patient’s
wish to start orthodontic treatment immediately. Previous
studies have also shown that closing the spaces due to
missing lateral incisors, produces an orthodontic result
that is satisfactory for most patients and does not affect
the function of the temporomandibular joint®®. Additionally,
Maryland bridges used temporarily or permanently for

missing laterals may cause a localized gingival inflammation;
therefore replacing the laterals with canines also favors
periodontal health“,

The teeth were initially bonded with 0.022-slot pre-adjusted
appliances. The maxillary canines were bonded with lateral
incisor brackets and the first premolars with canine brackets
in order for proper torque to be expressed relative to the
teeth they were representing. The usual succession of

Fig. 12

orthodontic archwires followed, starting from 0.014-in nickel
titanium and working up to 0.018-in stainless steel. When
the diastema between the maxillary incisors was completely
closed, a 2.00 x 11.00mm orthodontic mini-implant
(Benefit*) in the anterior region of the palate. The implant
was coupled via fixation screws with a 1.1mm thick base
arch (Beneplate*), which formed a loop and was bonded
on the lingual side of the maxillary central incisors(Fig
12). Using the central incisors as an initial point of force
application for sliding mechanics, the rest of the teeth on
both quadrants were mesialized via elastic chain and nickel-
titanium coils.

Figure 13(A-F) shows the mesialization of the maxillary




dentition at different stages. Spaces were maintained
mesially and distally to the maxillary canines, and these
teeth as well as the maxillary central incisors were
prosthetically restored after debonding, in order to improve
the esthetic result. The patient obtained a functional Class ||
molar occlusion with maxillary first premolars in the canine
position (Fig. 14). The final panoramic radiograph (Fig. 15)
shows no significant signs of root resorption. No orthodontic
forces were applied on the deciduous mandibular central
incisors in order to preserve the integrity of these teeth.
Final prosthetic restoration of the deciduous incisors was
deferred to a later stage.

The maxillary superimposition (Fig. 16B) reveals that the
maxillary molars performed a mesial movement of 7.0mm.
The cephalometric measurement of the maxillary incisor
angle (U1-SN) at the time of mini implant placement
(Fig.17A) compared to the posttreatment value (Fig.17B)
reveal that torque of the maxillary incisors was maintained
during mesialization (value ~ 102.4°), even though total
mesial movement was performed on round wire (0.018-in
stainless steel).

Discussion

Despite the fact that orthodontic mini implants are still not
part of the routine orthodontic practice every clinician®',
they are nevertheless an important tool, allowing demanding
orthodontic movements without worrying about possible
movement of the anchor teeth“?. The elimination of these

side effects due to the evolution of skeletal anchorage has
opened new horizons in the treatment of many complex
cases® 2. Moreover, these new options in orthodontic
treatment planning have largely reduced the importance of
patient compliance as a significant factor in the treatment
outcome of many adolescent and adult patients“!.
Placement of orthodontic mini implants on the palate has
several advantages when compared to buccal placement
and is related to smaller failure rates. Palatal placement is
more appropriate due to the quality of bone and mucosa in
this particular area. The mini implants are placed exclusively
on attached gingiva and thus failure is largely reduced.
Cortical bone thickness in the anterior palate is ideal and this
contributes to the primary stability of the mini implant!7-43-46l,
Additionally, mini implants in this area are usually not in the
path of orthodontic movement and therefore do not have to
be removed before treatment completion.

However, the placement of mini implants directly on the
midlapatal suture of adolescent patients may impose a risk;
the mini implant in that area may interfere with growth due
to the incomplete obliteration of the suture. Therefore, it
has been proposed that the mini-implant be placed in the
paramedian palatal area, in order to avoid this risk.

*PSM Medical Solutions, Tuttlingen, lepuavia



Fig. 15

A Fig. 17

References

1.

Costa, A., M. Raffainl, and B. Melsen, Miniscrews as
orthodontic anchorage: a preliminary report. Int J Adult
Orthodon Orthognath Surg, 1998. 13(3): p. 201-9.
Melsen, B. and A. Costa, Immediate loading of implants
used for orthodontic anchorage. Clin Orthod Res, 2000.
3(1): p. 23-8.

Nienkemper, M., et al., Multipurpose use of orthodontic
mini-implants to achieve different treatment goals. J
Orofac Orthop, 2012. 73(6): p. 467-76.

Yang, L., et al,, Quantitative evaluation of maxillary
interradicular bone with cone-beam computed
tomography for bicortical placement of orthodontic
mini-implants. Am J Orthod Dentofacial Orthop, 2015.
147(6): p. 725-37.

Shinohara, A., et al., Root proximity and inclination
of orthodontic mini-implants after placement: cone-
beam computed tomography evaluation. Am J Orthod
Dentofacial Orthop, 2013. 144(1): p. 50-6.

Baumgaertel, S. and T.T. Tran, Buccal mini-implant site
selection: the mucosal fallacy and zones of opportunity.
J Clin Orthod, 2012. 46(7): p. 434-6.

Nakahara, K., et al., Evaluation of the palatal bone for
placement of orthodontic mini-implants in Japanese
adults. Cranio, 2012. 30(1): p. 72-9.

AlSamak, S., et al., Assessment of potential orthodontic
mini-implant insertion sites based on anatomical hard
tissue parameters: a systematic review. Int J Oral
Maxillofac Implants, 2012. 27(4): p. 875-87.

9. Kinzinger, G.S., et al., Efficiency of a pendulum appliance

for molar distalization related to second and third molar
eruption stage. Am J Orthod Dentofacial Orthop, 2004.
125(1): p. 8-23.

10. Janson, G., et al., Treatment stability in patients with

Class Il malocclusion treated with 2 maxillary premolar
extractions or without extractions. Am J Orthod
Dentofacial Orthop, 2010. 138(1): p. 16-22.

11. Weyrich, C. and J.A. Lisson, The effect of premolar

extractions on incisor position and soft tissue profile in
patients with Class II, Division 1 malocclusion. J Orofac
Orthop, 2009. 70(2): p. 128-38.

12. Bishara, S.E., et al., Dentofacial and soft tissue changes

in Class IlI, division 1 cases treated with and without
extractions. Am J Orthod Dentofacial Orthop, 1995.
107(1): p. 28-37.

13. Gianelly, A.A., A.S. Vaitaa, and W.M. Thomas, The use

of magnets to move molars distally. American Journal
of Orthodontics and Dentofacial Orthopedics. 96(2): p.
161-167.

14. Brickman, C.D., P.K. Sinha, and R.S. Nanda, Evaluation

of the Jones jig appliance for distal molar movement.
American Journal of Orthodontics and Dentofacial
Orthopedics. 118(5): p. 526-534.

15. Kinzinger, G.S., M. Eren, and P.R. Diedrich, Treatment

effects of intraoral appliances with conventional
anchorage designs for non-compliance maxillary molar



16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

distalization: a literature review. Eur J Orthod, 2008.
30(6): p. 558-71.

Clemmer, E.J. and E.W. Hayes, Patient cooperation
in wearing orthodontic headgear. Am J Orthod, 1979.
75(5): p. 517-24.

Johnson, P.D., et al., Attitudes and compliance of pre-
adolescent children during early treatment of Class Il
malocclusion. Clin Orthod Res, 1998. 1(1): p. 20-8.
Kinzinger, G.S., et al., Molar distalization with pendulum
appliances in the mixed dentition: effects on the position
of unerupted canines and premolars. Am J Orthod
Dentofacial Orthop, 2006. 129(3): p. 407-17.

Carano, A. and M. Testa, The distal jet for upper molar
distalization. J Clin Orthod, 1996. 30(7): p. 374-80.
Reiner, T.J., Modified Nance appliance for unilateral
molar distalization. J Clin Orthod, 1992. 26(7): p. 402-4.
Shpack, N., et al, Long- and short-term effects of
headgear traction with and without the maxillary second
molars. Am J Orthod Dentofacial Orthop, 2014. 146(4):
p. 467-76.

Keles, A., N. Erverdi, and S. Sezen, Bodily distalization
of molars with absolute anchorage. Angle Orthod, 2003.
73(4): p. 471-82.

Wilmes, B. and D. Drescher, Application and
effectiveness of the Beneslider: a device to move molars
distally. World J Orthod, 2010. 11(4): p. 331-40.
Wilmes, B., et al., Correction of upper-arch asymmetries
using the Mesial-Distalslider. J Clin Orthod, 2013.
47(11): p. 648-55.

Wilmes, B., D. Drescher, and M. Nienkemper, A miniplate
system for improved stability of skeletal anchorage. J
Clin Orthod, 2009. 43(8): p. 494-501.

Viecilli, R.F., A. Budiman, and C.J. Burstone, Axes of
resistance for tooth movement: does the center of
resistance exist in 3-dimensional space? Am J Orthod
Dentofacial Orthop, 2013. 143(2): p. 163-72.

Tanne, K., H.A. Koenig, and C.J. Burstone, Moment
to force ratios and the center of rotation. Am J Orthod
Dentofacial Orthop, 1988. 94(5): p. 426-31.

Smith, R.J. and C.J. Burstone, Mechanics of tooth
movement. Am J Orthod, 1984. 85(4): p. 294-307.
Turpin, D.L., Treatment of missing lateral incisors.
American Journal of Orthodontics and Dentofacial
Orthopedics. 125(2): p. 129.

Zachrisson, B.U.,, M. Rosa, and S. Toreskog,
Congenitally missing maxillary lateral incisors: Canine
substitution. American Journal of Orthodontics and
Dentofacial Orthopedics. 139(4): p. 444.

Zachrisson, B.U., Improving orthodontic results in cases
with maxillary incisors missing. American Journal of
Orthodontics. 73(3): p. 274-289.

WilsonJr, T.G. and T.A. Ding, Optimal therapy for missing
lateral incisors? American Journal of Orthodontics and
Dentofacial Orthopedics. 126(3): p. A22-A23.

McPhail, J.A., Congenitally missing maxillary lateral
incisors. International Journal of Orthodontia and Oral

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

Surgery. 22(6): p. 603-604.

Kokich, V.O., Jr., G.A. Kinzer, and J. Janakievski,
Congenitally missing maxillary lateral incisors:
Restorative  replacement. American  Journal of

Orthodontics and Dentofacial Orthopedics. 139(4): p.
445.

Jacobson, A., The congenitally missing upper lateral
incisor: A retrospective study of orthodontic space
closure versus restorative treatment. American Journal
of Orthodontics and Dentofacial Orthopedics. 120(5): p.
567-568.

Thilander, B., et al., Osseointegrated implants in
adolescents. An alternative in replacing missing teeth?
Eur J Orthod, 1994. 16(2): p. 84-95.

Iseri, H. and B. Solow, Continued eruption of maxillary
incisors and first molars in girls from 9 to 25 years,
studied by the implant method. Eur J Orthod, 1996.
18(3): p. 245-56.

Brough, E., A.N. Donaldson, and F.B. Naini, Canine
substitution for missing maxillary lateral incisors: The
influence of canine morphology, size, and shade on
perceptions of smile attractiveness. American Journal
of Orthodontics and Dentofacial Orthopedics. 138(6): p.
705.e1-705.€9.

Robertsson, S. and B. Mohlin, The congenitally
missing upper lateral incisor. A retrospective study of
orthodontic space closure versus restorative treatment.
Eur J Orthod, 2000. 22(6): p. 697-710.

Nordquist, G.G. and R.W. McNeill, Orthodontic vs.
restorative treatment of the congenitally absent lateral
incisor--long term periodontal and occlusal evaluation.
J Periodontol, 1975. 46(3): p. 139-43.

Markic, G., et al., Temporary anchorage device usage: a
survey among Swiss orthodontists. Prog Orthod, 2014.
15(1): p. 29.

Wabhl, N., Orthodontics in 3 millennia. Chapter 15:
Skeletal anchorage. American Journal of Orthodontics
and Dentofacial Orthopedics. 134(5): p. 707-710.

Ryu, J.-H., et al., Palatal bone thickness compared with
cone-beam computed tomography in adolescents and
adults for mini-implant placement. American Journal of
Orthodontics and Dentofacial Orthopedics. 142(2): p.
207-212.

Kang, S., et al., Bone thickness of the palate for
orthodontic mini-implant anchorage in adults. American
Journal of Orthodontics and Dentofacial Orthopedics.
131(4): p. S74-S81.

Hourfar, J., et al, Three dimensional anatomical
exploration of the anterior hard palate at the level of the
third ruga for the placement of mini-implants - a cone-
beam CT study. Eur J Orthod, 2015.

Baumgaertel, S., Quantitative investigation of palatal
bone depth and cortical bone thickness for mini-implant
placement in adults. Am J Orthod Dentofacial Orthop,
2009. 136(1): p. 104-8.






