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Kaivotépos SpinTek™ ofioBnon yia Matevapiopévn, abponoinpévn pe Aéidep AgpaipolGpevos obnyés tonoBEtnons
anotefeopatikés aniayés ouppdtwy. Bdon yia e§aipetikh avtoxn cuykéiAnons Yid akpiBi tonoBétnon Tou aykiotpou.
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Kkataokeun Tou dieukoAUvel TNy anoteAeoPatikh €KPPacn Tou torque kail 1oV €AgyXo NePICTPOPNS
yia oxoflaguko @ivipiopa. To Damon Clear eival enikupwp€vo pe noAuBeaikes €peuves in vivo Kal

naveniotpiakn épeuva.
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Eicaywyn AloiknTikoU Zuppouliou Tng E.O.I.M.E.

Me WBlaitepn xapd cag kaAwoopifoupe oto MG (TETAPTO Kat MEUMTO) TeUX0Q Tou «EAAN-
vikoU Meplodikoy OpBodovTIKNG» TIou eMEN|ONKE 0 ouvadeApog Antdotohog TOOAAKNG.
To telxog mou KPATdTe Kal TO EMOMEVO EKTO €XOUV WG BEua TIG:

«ZUOKEUEG TIPOOWPLVAG OTHPLENG>

Ta telxn autd avatédnkav opdpwva arnd 1o A.X. g E.O.IM.E. otov edikeupévo oto
Case Western Reserve University Tov HIMA Enikoupo kaBnyntr EKMA Arnéotoho TOOAdKN
wg uneubuvo ‘Ekdoong o omoiog kat eméNeEe TN ouyyPadIkr} oudda rou €dwae Tnv Katd
To duvaTtd KaAUTtepn KAAUYN g Bepatikig evétnTag.

To €Bdoo Telxog Tou eplodikol avatédnke opdpwva and to AX. Tng eTalpelag pag otnv
kabnyntpla atpikng Tou EKMA Ap. ‘Een Mndodpa eldikeupévn otnv 0pBodOoVTIKY 0TO
Maverotuio Columbia Twv HMA.




Eicaywyn Tou YreOuvou ‘Ekdoong Tou Mapdvrog Teuxoug

Arntotelel 1dlaitepn Tiun ya péva n emuélela €kdoong Tou dmAoU (TETAPTOU Kal MEUTTOU) Kabwg Kal Tou
€kTou TeUxoug Tou «EAANVIKoU Meplodikol OpBodovVTIKNG» TIOU [ou eurioTeldnke to A.Z. Tng E.O.N.M.E.

To napdv teuxoq Tou Bepatikol «EAANVIKoU Meptodikol OpBodoVTIKNG» PEPEL TO TITAO «ZUuoKeuég Mpo-
owpWNG ZTPIENG».
Mapouotdlovral Ta MapakdaTw MEVTE BEUATA APETOU KALVIKOU eVOLAPEPOVTOQ:

- Ané 1o ouvddehpo MNepdotuo Ayyeldmoulo tapouatdletal ia dlaitepa evalapEépouca oUVEVTEUEN TOU
npwtorndpou kAvikou Dr Chris Chan.

- Ot ouvddelpol MatBaiog Zavoudog kat HAlag Mmitodvng padl e Tov urto@atvouevo mapouctdlouy Tiq
Baoikég apxég Blohoyiag 0otoU Twv MPOoWPIVWY CUCKEUWY OTHPLENG.

- AkohouBel pia BIBALOYPAPIKY) AvaoKATNOoN TIOU avapEpeTal oTIg duvatdnTeS TOU HaAg MAPEXOUV Ta
0pB0JOVTIKA UIKPOEUPUTEUATA Yia eUBUBLION amd Toug ouvadéApoug Anurten Zaunallitn kat HAla
Mrutodvn padi pe Tov urtogaivouevo.

- O1 ouvddelgol Audia KakaAn kat AnuAtplog Khoukog mapouctdlouv pia CUOTNUATIKY) avaokoTmnon
pe Béua unepwia pivi-epputedpata evavtiov pivi-Bidwv yia tnv evioxuon tg 0pBodoVTIKY G OTAPLENG-
aykupwong.

- To nmapdv 1eUxog oAokAnpwvetal and Toug cuvadérpoug Tliva Oeodwpidn kat Benedict Wilmes mou
Tapouatdlouv pe dUo KAWVIKA apadelyata TNy eQapuoyr] 0pBodoVIIKWY MIKPOEUPUTEUUATWY OTNV
npodobia uttepwa yia tnv Bepaneia mpoobloniobiwv 0pOBOSOVTIKWY SUCAPOVLWY.

Oa mpénel edw va onuelwBel g otn Slebvr| BiBAoypapia o épog Zuokeugg Mpoowpvriq ZTAPLENG

avtiototxel otov 6po TADs (Temporary Anchorage Devices) kat e autév Tov 6po yivetal avagopd 1600

ota 0pBodovTIKA HiKpoeppuTEUaTa 600 Kat oTig TTAdkeq ot PLENG. Ta opBodovTikd pikpogupuTelpaTa

ava@gpovtal kat wg pivi epputeduata 1y pivi-pideq. H ouvtakTikn emtporn dlatrpnoe toug époug ava-

@opdgq Tou K&Be ouyypapéa.

Me TIg UXEQ MoU va amoAaUoeTe TNV avayvwon.

AmnéoTohog TooAdKNG
Enikoupog kabnyntig EKMA, I3wTké atpeio Adploa




ZuvévTeugn pe Tov Ap.Chris Chang amd Tov Ap. F'epdaoipo Ayyelémoulo

CHRIS CHANG, D.D.S. PhD ABO Cert.

O Dr. Chris Chang €\aBe PhD otn guaoloAoyia Twv 0oTwv, mTu-
xio OpBodovrtikig amd to MavermotAuo g Ivtidva to 1996
kat eivar AmmwpatoUxoq g Auepikavikng Emurporrq Opbo-
dovtikrg (ABO).

Eival o ouyypagéag Twv iAOI workbook, ABO Case Reports,
Orthodontics, Jobsology kat ekd6tng Tou International Journal
of Orthodontics and Implantology (iJOI).

O Dr. Chang divel ouxvd ou\ieg maykoouing, e pia eupeia
yKdua Bgudtwv mou mephauBavel T Bepaneia eykAeliotwy, Ta
0pB0doVTIKA 00TIKA elpuTEUUATA, TN OUVDUAOHEVN Bepareia
OpPBODOVTIKAG-EUPUTEUNATWY KAl TIG AMOTEAEOMATIKEG TIAPOU-
otdoelg Tou Jobs. Qg 1BLWTIKAG ekmadeuTriq and to 2006, €xel
BBAEel mdvw amd 2.000 ylatpouqg and neploodrepeg amd 21
XWPEG.

Emiong, €xel 1Bpuoel ta Newton’s A, Inc. kat Beethoven
Orthodontic and Implant Group, pe édpa to Hsinchu, TaiBdv.
To mdbog Tou yla TNV Ynelakr ekuddnon tov odrjynoe otnv
napaywyr| pag mirpoug oelpdq Bivreo ogpvapiowv oty Op-
BodovTikA Kat Tnv EpguteupatoAoyia kat piag epappoyng,
Tou Beethoven Dental Encyclopedia.
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‘Exel evepyr] OUUMETOXN OTO OXedIATUS TwV 0PBOSOVTIKWY OOTIKWY EUPUTEUNATWY Kal 0TV QAPKOYY| TOUG oTn Bepareia

eyKAeloTwV 034VTOV.

Ayarinté Ap. Chang,

206 EUXAPLOTW TIOU arodeXBKATE AUTY| TN CUVEVTEUEN.
To Tpé€xov Telxoq Tou ENnvikoU Meplodikol OpBodovTIKAg
elval aplepwévo OTIG CUOKEUES TIPOCWPLVNG OTHPLENG.

1. Moiog eival o avtikTumog Twv ZUoKeuwv MpoowpIvig
ZmpiEng (ZNZ) otnv OpOo3OVTIKN;

‘Otav &ekivnoa mpwv and dekamnévte xpovia, OUVELINTOTOI-
noa 6t autd eivat o pENov. Autd ouveRn Tpv and deka-
névte xpovia.

‘Eva xpdévo apydtepa, AAAaga n mapadoolakr] oTtrplEn
oe 2MZ. To peyahutepo mAeovékTnua eival OTL dev Xpel-
dletal va Paciteote otn ouvepyacia Tou acBevolg Kal
deutepeudviwg, dev xpeldletal va Tornobetioete eEWOTO-
patikd. Mati av BEAeTE va XPNOLUOTIOIROETE EEWOTOUATIKO,
Xpeldleote daktulioug youdpiwv. MNa va npocappdoete T0
eEWOTOUATIKG, Xpeldleote dekamévie Aemtd. Ze QuTO TO
XPOVIKO TAQ(010, UMopWw va GUYKOAAROW aykuha Kat ota
U0 odovTikd Toka. Autd eival xdowo xpovou kat dtav
TPOOAPUOleTe TO EEWOTOUATIKG UMOPEl va dnUoUyRoeTe
evoxAnon otov acBevry. Ze dekamevTe AemTd, UMopw va To-
noBetriow 20 pivi-Bideq.

2. Miotevere AoImév OTI UTIAPXEl XWPOG yia TNV mapa-
doolakn eppropnxavikn; ‘EXete karapynoel evreAwg To
eEwoTopaTIkO kai TNV pdoka Delaire amd Tnv kaénpepivi
0ag KAIVIKH TIPAKTIKN;

Autd akplBwg ouvéPn oto tatpeio pou. MNa ta teleutaia
deKamévie Xpovia, dev €xw XPnoluomooet oTé eEWoTo-
MaTIKG, TIOTE oUTe éva Unxavioud Taxelag diedpuvong g
unepwag. Xpnouuomolww aykuila Damon yla dielpuvar. Av
aprioete To oupudtivo T6E0 apkeTd Kalpd, n dledpuvon
Te00dpwV €wg MEVTE XINOOTWV elvat EUKOAN. Av xpeldleote
neploodtepa, and mévie £wg dEKA XINOOTA, XPNOLIOTIOoN-
elte Ta TeAeutala ouppdtiva Té6&a nou eivat.016X.025 SS
17.019X.025 SS kat Ta datnpeite ekel ya €L akdun priveq
kat Ba netuxete dledpuvan.

3. Aev popdacaoTte OTI pe AuTOV TOV TPOTIO pMopEi va
poKaAéoeTe UPITHOEIG TWV OUAWV OTIWG €XEl TTAPOUTI-
doel kai o Vanarsdall;

Av xpnoluonoleite Taxela dleUpuvan TG unepwag, eEaxo-
AouBeite va avtiyeTwnilete To (Blo0 MPORANUa. AuTdg eival
0 AGYOG yla TOV OToi0 MPAYUATOMOIW HOVO AEAOYIOUEVN
dleupuvon.



4. Aev Ba prmopoUoate eVAAAGKTIKA va XPnOIHOTIOINCETE
OUOKEUN Tayeiag dieupuvong mou va oTtnpileral og pivi-
Bideq (MARPE);

Autr] elval pa epwytnom, mou €xw KAvel oTov €aUTd Hou
TTIOMEG POPEQ.

H npoogyylon eivat 1éoo nepimAokn kat oto tatpeio pou ta
TeleuTaia dekamévte xpovia, dev Exw Kaula popd volwoel
TNV avdykn yla Jia tétola mpoaoéyylon, dedouévou OTL Xpn-
olloroww aykuhia Damon kat pivi-Bideg.

5. Moia eival Ta mpoBARuaTa mou avripeTwmifouv ol XMz
oTnNV KaBnuepiviy 0ag KAIVIKH TTPAKTIKN;

NoUpepo 1.

®Aeyuovr), edv o0 aobevig dev Bouptailel owaoTtd.

NoUpepo 2.

Edv n notdmta tou ootou eival kakr], dnAadn dv 1o 0oTd
elval palakd, PeplkéG QOpPEG Umopel va avTeTwioeTe
anértwon Twv piv-pidwv. Edv oupBel autd, unv avnouxel-
Te. Kabapiote N pe aAkodA kat Torobetriote Tn Eavd, yéoa
oe éva Aertd To TPORANUa Ba €xel dlopOwBEl.

6. Anhadn emavaromoBereite TNV idla piIvi-Bida Xwpig
amooTeipwon;

AkplBwg!

Eneldn diapopeTikd Ba xpetaotel va avaBAA\eTe v Tomo-
B€tnon uéxpt To enduevo pavrefol Adyw TnG anooteipw-
ong. 'Etol péoa oe gva Aertd, kabapiw tn pivi Bida pe pia
yaca eppartucpévn oe aNKoOA, eumoTiCw pe TOTIKG aval-
0BTk Kkat TormoBetw avd ) pivi-Bida. O aobeviig mpv
KaAd KaAd ouveldnTomolroet TL GUVERN, eoelg Ba €xete 10N
TeEAELWDOEL

7. Néte maTeveTe AT 01 pivi Bideq dev eival n ZMNZ TG
emAoynq oag ka1 6a MPEmel va XpnoIJomoIfoeTe KaAUTE-
pa Hivi-AAKeG;

‘Oxt! Ta teleutaia dekamévte xpdvia, Xpnotuornoinoa uévo
pia opd pivi-mAdkeg kat dev pou dpeocav ! Eival moAu
ETOETIKY PeBGDOG. Av pia pivi-Bida dev eival apketn TéTe
BéATe 2 pivi-Bideg kat téte Ba eival evidEet! Mia Bida xpel-
daletal 20 deutepdAermTa yla Tnv TormobeTnor| g, ot duo
Bideg amartolv gapdvta deutepdlerta. Mati Ba Béhate
va otellete Tov aoBev oag oto yvaboxelpoupyd yla va
ToroBetrioel pia mAdka; Eival moAU emepBatik. TEAOG, av
Atav n képn pou ToTé dev Ba rjBeha va €xel pia pivi mAdka.

8. Z& OpIOPEVEG MEPIMITWOEIG OTIPWYVETE OAOKANPN TNV
odovToQuia MPog Ta mMiow. Z& MOAAEG armé auTég TIG TIEPI-
nTWoelg ouviiBwg ol KAIVIKOI ylaTpoi emA€youv Bepaneia
pe eEaywyéq. Aev poBdoTe 6Tl pmopei va mapapidoeTe Ta
6épia TG olykAeiong oTa Tpia eMiMeda Tou XWPou, mpo-
kahwvrag moavwg EykAEion Tou youpiou mou BpiokeTal
OTO 10 OTig610 THHA TOU 030VTIKOU TOEOU;

Auty] elval a Koy epwtnon!

E€akoloubw va miotelw OTL ol TE0oEPLg eEQYWYEG elval 1
AUon ekhoyng, aMd Heplkég Qopég dtav o aobevng ap-
veltat va €xel Téooeplq eEaywyég, 1) 6Tav ToO MEPLOTATIKG
elval oplakd, €xw TV emAoyr) 0 AUTEQ TIG TIEPUTTWOELG

va mdw oe MAfpn dnw petakivnon g odovrouiag. ANG
o€ TIPOPAVE(G TIEPUTTWOELS, e 0oBaPd CUVWOTIOUO, AUL-
npoyvablopd, Téooeplg eEaywyég elvat  owotr MAOYY.

9. Ze moleg mepIMTWOelg Ba emAéyate eEaywyEq SeuTé-
PWV YOUPIwWV;

Av goBouUuat 4Tt oL unxaviopol 6a avopbwaoouv ulepROAL-
Kd Toug Topelc. Ma nmapddetyua, étav n opldvtia mpdtagn
elval moAU peydAn,ol eEaywyEg MPWTWV TPOYOoUPiwv Katd
TO KAE(OIO TOU XWPOU Uropel va odnyrioouv 0To va Kata-
otoUv ol Topelg oAU avopBwuévol. Ze auTr) TV nepimTwon
Ba em\eEW va Bydhw ta ddvtia, mou elval 600 To duvatdv
Lo Tiow. Z€ TETOLEG MEPIMTWOELS, Ol SeUTEPOL YOUPioL elval
n KaAUtepn ermhoyn umd tnv npolndbeon OTL 0 aoBevr|g
éxel aklonpeneiq Tpitoug youpioug otnv dvw yvdbo.
Mapopoiwg, oty Kdtw yvdbo, oe MePUTTWOELG TPITNG Ka-
myoplag pe avopbwpévoug K&Tw Topelg, av Bydlete mpo-
you@ioug, ot Topelg uropel va avopdwBouv MepATEPW.
‘ET0l, ol deUtepol youpiol propel eniong va eivat n KaAUTe-
pn erm\oyn yla auth v Katdotaon.

10. Z& PEPIKEG TIEPITITWOEIG TOTTOBETEITE EKTOG TOU PATVI-
akou Té&ou Tn pivi-Bida oTnVv KATw yvabo. Z& opIoPEVEQ
TIEPIMTWOEIG, 6TAV TO YvabIaio KUpTWHA eV eival apkeTd
XOvTpo T kaveTte; MWg avripeTwmilere auté 1o MPORAN-
Ha;

Aev €xw auTtd To £id0g MPOoPAr|UaTog oTo tatpeio pou. diot
and 1ig H.M.A. pou €xouv el 6Tt ot Aotdteg €xouv maxUTe-
po yvabiaio kUptwua and Toug Auepikavoug. Aev CUUPW-
v, Tiotelw 6Tl auTd Tou xpetddetal eival va evromiooupe
opBd autd to avatoukd onueio. Emopévawg, edv €xete Ka-
rolo PdPAnua va Bpeite To yvablaio kUpTwua, peeteioTe
€va Enpd kpavio kat Ba pnopeite va To evromioeTe.

11. Mapopoiwg otV umoluywuaTikh akpologia;

H unoluywuatiky akpohogia €xel éva mpopAnua. Edv to
0010 elval Aerrd otnv meploxr Kal To yvadilaio davrpo el
vat Jeydho, propel va avtiyetwnioete kKdmolo mpoRAnua.
Mropel va eloXwPNOETE OTO LYUOPELD. & AUTH TNV TePi-
TITWOM, dev UMOPELTE va XPNOLIOTIOWOETE a pivi Bida e
Tplodldotatn urodoxr. ZTn ouvéxela, €xete dU0 eval\a-
KTIKEG AUoelg. H mpwtn AUon eival va elodyete pia Rida
otnv unepwa. H deltepn AUon eivatl va eloaydyete T Rida
METAEU TwV pIlwv He Bideg pikpnrg dlapétpou (1,58 XIN).
Av eloxwpnoeTe aTo yvabiaio dvtpo kat n apxikr) otabepod-
nta eival kahr, dev €xel onuacia pnopeite va v aeroe-
Te 0To dvtpo. Mepikoi dvBpwrotl propel va gopouvral ot
uropel va mpokAnBel péAuvor. Mnv avnouxeite. To Avtpo
elval Téoo BpwuIKo og oxgan He Tn vt Bida rou eival oAU
Kabapn.

12. Oa dwoeTe avTIBIOTIKA OE pia TETOIO TIEPIMTWON;

Aev 1o Xpeldleate, ald av To BéheTe, auto eival evtdatel!
ZuviBwg ouvtayoypapw avtiBLOTIKA KAl avaAynTIKd.

13. Znv unoluywpaTiky akpolopia ouoThveTal pivi-Bi-

8eg pe diapeTpo 2 IA.Je prikog 12 XIA. Oa okepTéoaoTav
va TOMOOETACETE [Ia KOvTUTEPN MIVI-Bida gv OYel Twv



HEAETWV OTI TO PAOIWSEG CUUTIAYEG OOTO €ival Bagikd
€Keivo TTou €ival kpigipgo yia Tn oTaBepdTnTa TG Bidag;
To unkog tng pivi-Bidag dev eivat mpdBAnua. MNa napdadety-
Ha, edv xpnouuoroteite SIAUETPO 2 XIA. pe pive Bida 12 xiA.
uropeite va xpnotdonotoete 3 XIMooTd and To UAKog Kat
va aprjoeTte To umohoro €Ew and tov palakd oTd. Eival
evtdEel, dev €xel onuaocia av xpnowomnoteite pivi-pida pn-
kouq 10 1§ 12 x\lootwv. ‘Eva p€yebog rou va taipldlel oe
ohoug, eivat n kakdtepn Alon. Melwvete 10 andébepd oag
Kat dleukoAuvete Tn Slaxeiplon tou ypagpeiou oag! 't ‘autd
TPOTIHW €va Yéyebog: 2x12 XI\looTd.

14. ‘ETOI XpnolPoToIgiTe TN SIAPETPO 2 XINOOTWV HE Hivi
-Bida 12 X1IAOOTWV 0TO 95% TWV MEPIMTWOEWV, EVW TN
S1dpeTpo 2 X1IAlooTwV pe pivi Bida 14 XINOOTWV TO XPNOi-
porTolgiTe aKpPIBWG MioW yia To kKAG30 Tng yvaeou.

Tn teleuTaia xpnotponolw og dUo mepttwoels. Mpwta yia
TO KAAS0 TNG YvdBou Adyw Tou dXoug ToU €0W TITEPUYOEL-
doug Hudg kal deltepo, av BENeTE va TpaPrieTe Ta oniobia
dovTia pog Ta eunpdg, Téte étav RéleTe pia Rida kat dtav
KAivete Tn Bida npog Ta eunpdg, To UPog Ba pelwbel. ‘Etal,
Ja pakpUtepn Bida Ba Kpatioel TNV KEPAA Tou KoxAia
akdéua oo UPog Tou KUplou oupudTivou TdEou.

15. ‘ExeTe £pebIoPd TWV HOAAKWV HOPiwV pe TIG pivi Bi-
d¢eg;

Edv Bdagete v pivi-Bida kdbeta dnwg neptypdepw ot did-
AeEN pou, dev Ba €xete TOTE AuTo TO £(d0G PORANLATOG.

16. Moid eivai, katd Tnv armoyn oag, n dIAYVWOTIKA Kal
epplopnxaviky kareUOuvon mou avapéveral va mdpel n
0pB0JOVTIKI OTa eMOPEVa d€Ka Xpovia;

To pévo mou E€pw eival To xBeg. Elival duokolo va yvwpilw
To auplo. Enedr| o kdopog aAAdel oAU ypriyopa. ANAG av
AW va HaVTEYW UE Jia KPUOTAAIVN UrtdAa, N elkaaoia pou
Ba eival 611 To YéNNov TNG 0pBOSOVTIKAG elval N YnPLakn
OpBodovTikA. Agv XpelalOpaoTe AMOTUTIONATA. ZAPWOTE
TO Kal PETA TdpTe TO umdlotro dlayvwoTtikd Uik, ‘Otav
ABete Ta UAIKA, Ba Tta otelleTe o€ kdmolov kat Ba Adpete
Sldyvwon kat oxédlo Bepareiag. Me Bdon autd To oxEdLo
dldyvwong kat Bepareiag, pmopoUlue va dnuIoUpyHooulE
TNV TO AKPIRY] TTPOCAPHOCUEV CUOKEUR Yla auTtdv Tov
aoBevn. 'ETOl, UMopoUpE va €XOULE JULa OUOKEUT akplBeiag
TomoBeTnEVN OTO AKPLBEG UWOG.

17. Auté 6a odnyrfoel oTn peiwon TNG BePATIEUTIKAG
avaykng mou mapéxeral anod eEeIdIkeupévoug opHodo-
VTIKOUG;

Eival emdpevo, dev 10 anokAeiw. Kdbe emavaotatikn te-
XVIKY) Ba €xel OxL UOvOo BeTIKEG OUVEMELEG KAl TI APVNTL-
K€G, aAd av autn eival n Tdon, voullw ott mpérnel va mpo-
erolaotoupe. Ma napddetypa. EAv kamowa pépa éNBel o
aoBevn|g, oapwoete, AAReTe Ta dedopéva Kal OTn OUVEXELD
Ta otellete oe kdrnolov AAo yla didyvwon kat oxédlo Be-
paneiag. Me Bdaon autd, Ba AdBete 6Aa Ta epyaleia yia
va PETAKIVAOETE TA SOVTIA Kal OAeq TIG AAAEQ TIANPOPO-
pleg, mou Ba npénel va Epete. H povn andeaon mou Ba

npénet va afloloyeite eival méte 10 kKABe 0TASIO Ba €xel
ohokANpwBel yla va nepdoete oTo enduevo. Ta mpdyuara
Ba amouateuboulv. To Mo onuavIikd pEpog g Opbodo-
VTIKNG eival To ox€dlo didyvwong kat Bepaneiag. Av autd
TO dtopo eival oAU KaAd, pe epmnelpia oe apkeTeEQ XINAdEG
TIEPUTTWOELG KAl HEoa o€ €va Aemtd prnopel va oag Bonon-
oel yla 1o e{dog BeparneuTikol oxediou kal Tt eidoug opbo-
dovtikd epyaheio eivat katdAnAo, autd Ba dleukohUvel TV
KATAOTAON EVIUTIWOLAKAL.

18. Xpnoipormoleite diapaveiq vaplnkeg; Kai Ti moTteleTe
yia Toug diapaveiq vapOnkeg kai Tnv opOodOVTIKN;

Autd elval éva oAU guaiobnto B€ua. Xpnoluornolw dlagpa-
velg vapbnkeg oTo latpelo pou oAU. ANG av Toug CUYKpP(-
VETE |IE TA ayKUALa elval BEa anoTeAeouaTikotTnTag. Zrjje-
pa ta aykUAla propel va éxouv peydAn akpiBeta, peydin
arnoTeAeoUATIKOTNTA. ZTO PEANOV TIIOTEUW OTL OL dlapaveiq
vdapBnkeg Ba eival oAU oxupol. Mpénel va eipaote €rouuol
YL ‘autd. AN Yia TiG SUOKOAEG TIEPUTTWOELS OEPQ, |IE TN
XpNon Twv aykuhiov eivat o eUkoAo va AUgoupe ouvBeTa
npoBAuaTa.

19. OmolodnnoTe TeheuTaio OXOAIO yia TOUG OUVAJEA-
poug pag;

To pAvupd pou yla tn véa yevid eivat. Mptv and d€ka xpo-
via, vouZa 6Tt n OpBodovtikh Eptace otnv kopudr. ANA
onuepa, tav KotTddw miow, vopilw 4Tt n opBodovTIkA eivat
MOvo oty apxn. Yrdpxel TepdoTio duvapiké yla to endy-
YeAUA pag. Ta emdueva déka xpdvia n véa yevid Ba mpénel
va pehetdel ke pépa. Matl Ta mpdyuata 6a aAdfouv
1600 Yypriyopa. Av OTAUATAOETE VA HaBaiveTe yia pepLkouq
pAveg, mbavétata dev Ba elote oe BEon va KaAUYeTe TIQ
YVWOTIKEG 0ag eMelPelg. Emeldr) undpxouv rtoAlol éEurvol
AvBpwrtol 0to endyyeAud pag mou SoUAeUouv TIONU OKAN-
pd. MeAetouv pépa kat vuyta kat 8a defte Tnv KaumuAn pd-
Bnong va dmiaotdlel ) yvwon avti yia kabe 10 xpodvia,
TIou fytav miplv and déka Xpovia, oe HOALG 2 urveg oe déka
Xpovia and Twpa.

2aqg euxaploTw MOAU yla [ia TIOAU eVNUEPWTIKY) CUVEVTEU-
&n!

"Hrav xapd pou!



ZUOKEUEC TPOOWPIVHC OTHPIENG : ApXEC BioAoyiag ooToU

Mart6aiog Zavoudog', HAiag Mmitodvng?, AméoTohog TooAdkNG®

Mepiknyn

OL ouokeuég oTtrpIENg ouvteholv otV eAaxtoTonoinon 1 Kal eEANelPn Twv avermBUunTwy UETAKIVHTEWY KaTtd TV opbo-
dovtikr petakivnon. H apxr) Aettoupyiag Toug otnpiletat otnv amoucia meplodovTIKAG HEUBPAVNG OTIG OOTIKEG TIEPLOXES
drou epapudlovral, Kat otny anoppd@non Twv averbuuntwy avtidpdoewv TG 0pBodOoVTIKAG HETAKivoNG and To 00TIKO
neptBaMov. Ta pikpoeuputelata katd kavova kataokeudgovral and kpduata Titaviou rou eivat BlooupBatd UAKA Kat Ttou
ETUTPETOUV TNV 00TEOEVOWIATWAT, av Kat dev eMISLWKETAL Evag UPNAGG BaBUOG 00TEOEVOWUATWONG YLA VA AEITOUPYTTOUV
g 0pBodOVTIKA eppuTelATA. H UnXaviKy) GUUMEPLPOPA TWV UIKPOEUPUTEUUATWY KAl N CUYKPATNTIKY] IKAVOTNTA TOUG EXEL
dueon oxéon pe Tn pualohoyia Tng empdvelag ootou-epPuTEUUATOS Kat eEaptdral and to Babud enapng ootou- eupuTel-
patog, Tov 00Tk OYKO YUpw amd To eUPUTEUMA KAl TNV OOTIKN avadlapdéppwan otny empdvela enaerg ooTou-eupuTel-

parog.

Eicaywyn

Ot ouokeugqg poowpvrg otpENg (Temporary Anchorage
Devices, TADs), ou OXeTIKA MPAOPATA WUMAKAV OTO OTIAO-
0Tdo10 Tou 0PHOBOVTIKOU, £XOUV OTNV TIPAYUATIKOTNTA pLa
Makpd otopia. Ztnv BiBAoypapia avapgépovtat moANol
KAWVIKO( TTIoU Xpnoluomnoinoav KAmolag Hop®Prq eppUTEUUA
QPKETA XPovia TPV amd TNV emionun eUeAavion Twv ou-
OKeUWV Tpoowpvrg otpENg. O Roberts ftav €vag and
auTtoUq TOUG TIPWTOUG EPEUVNTEG TIOU OPAUATIOTNKE TIG
duvaToTNTEG TWV EPPUTEUNATWY TITaviou ocav opBodovTIKA
otmpiypata kat guotnuatikd Slepelvnoe to Béua autd [,
H mpwtn yevid Twv OUOKEUWV TPOOWPLVAG OTHPLENG TIoU
ekelvog mapouaiaoe fTav éva Kavovikd 00TEOEVOWIATOU-
Hevo ep@uUTEUNa OTNV OTiLoBOoYOUPLA TIEPLOXT], TIOU XPNOL-
pottolouvTay yla tnv eyyug HETAKIVNON deUTEPWV YOUPIwV
yla To KAe{owo Twv dlaoTnudTwy Tou dnuioupyouvtal and
TV ouxvn e€aywyn Tou TPWTou Youpiou??l, "Hrav duwg o
Kanomi mou ovOuaoe TIG CUOKEUEG QUTEG MIKPOEUPUTEU-
pata kat dnuoupynoe ta TADs otnv Hop®r] ToU Ta XPN-
olonoloUue, Zrjuepa, umdpyouv ekatovtadeg TUMoL au-
TG TNG CUOKEUNG Kat €va Kavoupylo medio opBodOVTIKAG
€peuvag (Ewkdveg 1,2).

AvTioTaon otnv perakivnon

O tpiTog VOpog Tou NeUtwva dnAwvel 6Tt yia k&Be dpdon
undpxel pia “lon kat avribetn avtidpaon”. Katd tnv opbo-
SoVTIKA peTakivnon, pe BAon Tov 30 VOO 0 KAVIKOG TIPETEL
va yvwp(Cel 6t undpyxel n mbavdétnta va dnuioupyndei Tau-
TOXpPOVA Wia averuBuuntn 0dovTikn petakivnon. H opbodo-
VTIKY otipLEn and 1o 1923 opiletal wg «n Bdon ndvw otnv
omola epapudletal kdbe opBodovTik dpdon 1 avtidpaon»

Kal ouclaoTikd eival n avtioraon oe averubuunteg opbo-
dovTikég petakivrioelg ¥l Omnolodrinote avatoukd atolxeio
nepBAMeTal and meplodovtiky pepppdvn (PDL) 6a peta-
KvnBel kdtw and v enidpaon duvaung kabwg n meplo-
JovTIKA HepBpAvN elval ouolaoTikd To avatopikd atolxeio
Ttou Kkdvel duvatn Tnv opBodovTIkr petakivnaon. H apxr Aet-

Ewkéva 2: Zuyyevng ENewpn tou #12, eyyus uetakivnon twv oro6i-
wv SoVTLWV yia KAE(oWo Tou XWpou

" 13lwTikd tatpelo, Mupdda, Emotnuovikég Zuvepydtng epyaotnpiou Opbodovtikrig EKIMA
2 [diwTikd tatpeio, ABriva; Entikoupog kabnyntrig epyaotnpiou Opbodovtiknig EKIMA
3 [duwTikd tatpeio, Adptoa, Entikoupog kabnyntig epyaoctnpiou Opbodovtikrig EKIMA



Toupyiag Twv TADS oav okeAeTIK oTAPLEN BpiokeTal otV
ENeWYN TePLoSOVTIKNG HEpBPAVNG. Me autdv Tov TPATTo oL
avtidpdoelg ot opBodOVTIKEG SUVAUEL] ATOPPOPWVTAL
ané Ta ooTd Kat emtpénovratl Pévo ot embuuntég opbodo-
VTIKEG UETAKIVAOELG.

H otp&n emtuyxdvetal e moAlolg tpomoug. Mia amhn

Ta&véunon éxel wg eEAQ:

1. ZMpEn pe v Boribela EEWOTOUATIKWY UNXAVIOUWY.
(Auxevikng éNENG, MPOoWTIIKY UAoKa KTA.)

2. ZMpPEn pe v Boribela eVOOOTOUATIKWY UNXAVIOUWOV
(Mwooikd T6Eo, Nance KTA.)

3. Alayvabikr) otplEn xpnodorolnvtag tTa dovtia Tou
avtiBetou odovtikou TéEou. (EAaotikd Il i 1l TdEng)

4. XTAPLEN HE TNV TPOTIOTIONON TWV AKIVNTWV UNXAVIOUOV.
(K&uwelg Tumou tip-back 1 gable, mapelak YAWOOIKN
OTPEWN KTA.)

5. ZKeAeTIK oTrPLEN (ayKUAwpEva SOvTLa Kat OAEG oL Lop-
PEQ EUPUTEUIATWY KAl TIAAKWV).

AnéAUTn oTAPLEN propel va emuteuxBel Pévo pe ayKUAwE-

va dovTia 1| pe kdmolo TUto euputelparog. ‘OAeg ol umd-

Aolreg HopPEg oTNPLENG, elTe dnuioupyouv KAmola Hopen

avtidpaong mou mpénel va umoloyloTel, elte BaoiCovral

oTnVv ouvepyacia Tou acBevr ou elval anpdpAerTn ©l.

Bioloyia

‘Eva and ta onuavtikétepa meovektripata Twv TADS eivat
N duvatdTnNTa Toug va TormobetnBoUv oe TOAA dlapopeTI-
Kd onpela. Zuvbwg TomoBeTouvTal Kovtd oTo onueio Tou
patviou érou anatreital otPIEN HETAEU Twv PIlWV Twv do-
VTV, Me auté Tov Tpdmo HeldveTat n avdaykn yla repirio-
KN €UBLOMNXAVIKY KAl TAUTOXPOVA ETITUYXAVETAL MEYLOTN
ompEn. Ta teleutaia 20 xpdvia undpxouv moAudplbua
dpBpa mou divouv EUpacn oTnv KAWVIKY eQAPUOoYr Kal TIQ
duvatdTeg TWV CUOKEUWY MPOCoWPVAG oTAPLENG. 1 MoA-
ol kKAwiko{ kat epeuvnTég Bewpoulv étL Ta TADs €xouv (dla
AELTOUPYIKI) CUMTEPLPOPA € TA OOTEOEVOWNATOUNEVA EfL-
puTelpaTa. 2To mapeAdov €xel TekunpLwBel 6Tt Ta 0S0VTIKA
00TE0EVOWATOUMEVA EUPUTEUMATA META MO EVa XPOVIKSO
dlaotnua eivat avévdotal’l kat umopouv va avtéEouv uyn-
AéQ Kal pakpoxpovieg opBodovtikég Suvdauelgl®®l, Ztov
avtinoda, n épeuva otig 2MZ €xel del€el 0Tl peyahutepeq
duvdpelg (r.x., 10 N) dev propoulv va unootnpixBolv yia
MEYAAO XPOVIKG dlaoTtnua (1-2 €tn) kal Ta JIKPOEUPUTEU-

X v, -

Ewdva 3: Eyyug uetakivnon tou kdtw youpiou

pata ouvrBwg XpnotuomoloUvTal yia Ty Jetakivnon Aywv
SOVTIWV yla Xpovikd didoTtnua 6-8 punvwv (Ekdva 3) 7. To
Baaoikdtepo mpdpAnua ota TADs eival Ta otabepd uPnid
nooootd anotuxiag. H o onuavtikr dlagopd Twv CUOKEU-
WV TIPOCWPLVAG OTHPLENG KAl TWV 0JOVTIATPIKWY EUPUTEU-
pdTwv eivat n éNewn ooteoevowudtwong. MapdAo mou n
EN\elymn ooteoevowpdTwong eival pia embuunty WBiétra
wote va elvat duvatr n eUKoAn agaipeon Toug, Ta UYnAd
nooootd anotuxiag (10-30%)1" kat petakivnong!'! kdvouv
Vv XPrion Toug mPoBAnuatikn. Autdg elvat kat o Adyog
Tou ot opBodovtikol avalntouv kat dAeg AUCELG Orwg oL

Ewkova 4: Ouadwkn dnw petakivnon npoobiwv oe eptoranKo’
YAwook1i¢ 0pBodoviikr

Hivt TAGKeg™ Kat G\ onpela yia o guvoikr| ToroBétnon
onwg n urntepwa(Elkdva 4)01,

Ooteoevowpdtwon- Eicaywyn

O oploudg wag emruxolq TomoBETNONG EUPUTEUNATOG
arodidetat pe Tov 6po ooteoevowudtwon!’. Ooteoev-
OWHATWON ovopdloupe Tnv napouaoia {wvravou Kat avle-
KTIKOU 0TnVv @OpTION 00TOU 0 QUEDN £MAPY] |E TO EUPU-
Teupa. OL meploodtepeq peréteq eEeTdlouv TNV ermpdvela
eNAPg 00TOU-EUPUTEUATOG KAl IETPOUV LOTONOYIKEG TIa-
PAUETPOUG.

Kdroleg and autéq Tig mapauérpoug elval To mooooto ena-
¢1q ooTou-glpuTEUATOS (% bone implant contact, %BIC),
0000t 00TIKOU OYKOU avApeoa OTIG OTElPES TOU EUPU-
Teuparog (bone volume to thread volume, %BV/TV) kat to-
000Td 00TIKNG avadlapdppwong (% bone formation rate/
year, %BFR/ year). MNapdAa autd, o xapaktnplopdg evég
EUPUTEUNATOC WG ‘ETUTUXNUEVOU’ O€ €va LOTOAOYIKS delypa
dev elvarl kATt oUTe eUKOAO, OUTE LETPNOLO. Kavévag pnxa-
VIKOG TTApAYyovTag, CUMMEPINABAVOUEVNG TNG APXIKAG Kal
deutepoyevouq otabepdtrag, dev unopel va petpnel oe
HLa LOTOAOYIKY) TOUT). AKPLBWG To avtiBeto oupBaivel og Te-
PUTTWOELG EUPUTEUNATWV TTOU amoTuyxdvouv. H napoucia
V(d0oUQ LoToU Kal enavopBwTikoU ootou [PlgTtny emipdvela



eNAPNQ METAEU 00ToU Kal EMPUTEUUATOS elval EVOEIKTIKN
unePPBOAIKNG POPTIONG KAl oUVETIAYETAL UEANOVTIKY AMOTU-
xia.

Zav éva Yevikd oupmépaocpa prnopoUue va mouue OTL 1
€PEUVA OTA OOTEOEVOWMATOUHEVA EUPUTEUNATA TIAPOUCL
Alel apkeTég MpokAoelg. Meplkég amnd autég eival n emiho-
Yy} KatdAAnAou eldoug ota melpauatdlwa kat n epunveia
Kal avaywyr] Twv anoTeAeoUdTwy oe avBpwoug Kabwg kat
n duvatdtnra eEopoiwang Tou KAvikoU mePIBANOVTOG e
SleEaywyr] HaKPOXPOVWY EPEUVAV (>9- 12 urjveg) Kat Tnv
avéAuon Twv in Vvitro KUTTAPLIKWY Kal LOPLaKWY avtidpdoe-
wvel,

loTohoyikég mapapeTpol

Zmv BBAoypapia undpxel évag Heydhog aplbudg and pe-

AETEQ V1A TA UKPOEUPUTEUATA OE TIOIKINA TIELPAATIKA |IO-

VTEAQ, TIPEMEL va TTpooexBel Owg 6TL UMAPXOUV TIAEOVEKTH-

jata Kat eploplopol oto kabéva kat k&be Apeon avaywyn

oto avBpwro Ba mpénel va anopelyetal, Mia avdiuon

TV BACIKWOV LOTOAOYIKWY TIAPAPETPWV EXEL WG EENG:

e Enagr ooToU-gputelparog (Bone implant contact,
BIC). Eival n mapdeTpog mou HETPLETAL OTIG TEPLOTO-
Tepeq HeNETEQ. Oewpeltal pia oTatiky pETpnon, oty
MPEAYMATIKOTNTA Opwg elval SUVALKY. YITApxel viovn
avadlapdpewon Tou ootol oty emedvela ooToU-el-
QUTEUNATOG, TPAYHA TIoU onuaivel OTlL SLaPOPETIKES
TIEPLOXEG TOU eUPUTEUNATOG Wtopel va BpiokovTal oe
enaen pe 00td oe JAPOPETIKEG XPOVIKEG OTLYUES Ka-
Bwg To 00TO au&dvetal i pelwveTal Péow avadlapdp-
owong®. Mia pétrpnon mou eival otabepny avaueoa oe
dlapopa £idn BnAaoTtikwy eivat 6Tt KOVTA Kal o€ Auean
eNaQn e To eUPUTEUNA, O PUBUSS avadlapdppwong
Tou ootoU elval eEalpeTikd augnuévog!™. Autd eivat
AMN\N a anddel&n 6Tl kat n enagrj Tou 00tou e To é-
TaMo aMAZel. Znv BiAoypapia BAEmoupe emiong OTt
TO OXNMA KAl 0 OXeSLAOMOG TWV OTIELPWV EMNPEALOUV
Aueoa To mooooTd TG 00TIKNG enagrig’™. MapdAo mou
auti 1 entagn elvat onuavrikr, dev oxetifetat dueoa e
KAAR iedyvwaon Tou epeUTEUATOq

e Oo0TIKOG Oykog (BV)2Y yUpw amd to epputeupa Kat
METAEU Twv omelpwv. H ouykekpluévn moodtnta ootou
dnuoupyeital péow ooteoyéveong and enaen 1 anod
anéotaon®l, H Blohoyikr| arttoAdynon eivat 6Tt To 00Tto
au&dvetal Kovtd oe pia 00TEOYEVVETIKN EMIPAVELD OTIG
nieploxég émou dev mpolnmpxe. 2%

e OoTiki avadiapdppwon. H napoucia {wvtavou ootou
OoTNV ermpAveld eMAPrg 00ToU-eUPUTEUATOG Elval TO
KAed({ yla éva emtuxnuévo euguteupa Mia pébodog
yla va JetpnBel n petaBoAikn dpaoTtneldTnTa o€ authv
™mv emedvela sival pe extiunon g avadlapdppwong
0TO OUMMAYEQ Kal OTIoYYWdeq 00TO Tou oTnpilel To
eppUTEUMa. H pétpnon autr npolnoBgtel TV Xopnyn-
on evdoooTIKNG Xpwong (intravital labels, Ewdva 5). O
pubUdS avadiapdpwong uroloyiletat oe 2—-10%/€tog
yla TO oupnay€q 0oto Kat 25-30%/£T0g yia TO OToYYw-
deq?l, Auéowg WeTd Tnv TomoBETnon n avadlapopew-
on augdveral Spauatikd ota apxikd otddla Tng enou-

AWONG SNUIOUPYWVTAG Hd Oelpd TOTIKWY PAVOUEVWY
nmou xapaktmpitovtar wg RAP (regional acceleratory
phenomena)®??, Mwa akdun oelpd and (GTOUOPPOLE-
TPIKEG TIAPAUETPOUG OTIwG PUBAG evamndBeong PETAN-
Aikortoinuévou ootoU (MAR, mineral apposition rate),
AOyog peTalIKoTioINUévNg emipdvelag mpog empdvela
ootoU (mineralizing surface/bone surface,MS/BS) kat
pubudg evandBeong ootoU (Bone formation rate, BFR)
propoUv va PeTpnBolv o LoTOAOYIKESG TOPEG OTtou dev
€xouv unootel eneEepyaoieq anacBéoTwaong. Me autéq
TIQ MeBGBoUG amnokaAUmTeTal n SUVApLIK eUan NG Je-
TABOANKNAG dpaoTnEIdTNTAG TOU 00TOU Kal 0apwg Ta-
PEXOUV eYaAUTEPO aplBpd MAnPoPopLY amnd Tig oTa-
TIKEG peTprjoelg. Elvat idlatépwg evdlapépov OTL akdun
Kat Yetd and peydlo xpovikd didotnua (2 xpdvia) and
TNV TOMOBETNON TOU €UPUTEUNATOS O dldpopa eidn
nelpapatélwwy Kat aTov dvBpwrto, untdpxel auEnuévog
puBUSg avadlapdpewong YUpw and to euputeupal™,
Katd néoo autd eival onuavtikd oty Hakpoxedovia ert-
Tuxia g anokatrdotaong dev elval akdun capég.

MikpoimohoyioTik Topoypagia (UCT)

H pikpoUmoAoyloTiky Topoypagpia (Microcomputed tomo-
graphy, UCT) eival n Teheutaia kawvotopia otn PeAETN TNG
OOTIKAG eMOUAWONG Kat poaapoyng. Ot eikéveg Tou uCT
divouv Tnv duvatdtnTa yia TPLodldoTateq avanapaoTtdoelg
™G Teploxng evdlapépovtog Eemepvavtag €Tl éva and
Ta Baoikdtepa mpofAuaTa TG KAAOIKAG toTohoyiag. To
MPEORANUA autd eival 6Tl povo €vag menepacuévog apld-
nog dlodidotatwv Topwv Wropel va eEetaotel kat €10l
dev prnopel va amnodobel n TplodldoTarn poppoloyia g
EMPAvELQS EMAPNG TOU EUPUTEULATOG e TOUG TIAPAKE(-
pevoug 1oTolg®. 1o péNov To UCT mpokettal va GEpel
enavdoTaon otnv oTatiki KAAOIKY oTtohoyia ald dev
Mropel va avTikataoTtrioel MPog TO TAPdV TNV SUVALKY
LOTOMOPPOLETPIA. Z€ OUYKPLON [E TTapadootakr} loTohoyia
To UCT urnopel va oUMEEEL TIg (Bleq mAnpopopieg Lévo oe
otatikég peTproelg®l. Eniong autr n véa texvohoyia €xet
Kat pa oelpd véwv TpopAnudTwy va Eenepdoel, dnwg Tov
okedaoud ry v okArjpuvon g aktivagl.

Ewkéva 5: EVO00OTIKEG XPWOELG




YAIKG KOTOOKEUNG TWV GUOKEUWV TTIPOCWPIVIG
oTAPIENg

To Titdvio eivatl éva 1Bavikd Bloouppatd UNKS Tou eri-
TPEMeL TNV 00TeoEVOWUATWwoN®, Ta UIKpogupuTeUpATA
Kataokeudlovtal katd kavéva and kpduata Titaviou[25].
Ze avtibeon pe ta odovtiatplkd euputeluata, ora TADs
dev emdlWKeTAl évag UPNASG Babudg 0oTe0EVOWUATWONG
yla va Aertoupyroouv wg opBodovtikd otnplypara. 2t
YvaBompoowTIKA XELPOUPYIKY) glval emiong ouxvi n Xprion
avoEeldwtwv ooTIKWV Bdwv and avo&eldwTo atodht yla
akwnroroinon kataypdtwv. Avtibeta pe Ta epguteluara
Titaviou, ot avo&edwteg Bideq ouvAbwg avartiooouy éva
OTPWHA oUVOETIKOU LOTOU HETAEU UeTANOU Kal ootou 2
271 AUTO eruTPEMEL TNV EUKOASTEPN ATIOUAKPUVOT KABWG
Jelwdvel v oTpéYn agaipeong.®l. Mpog to mapdv, ou-
OKEUEQ TIPOOWPIVAG OTAPLENG KATAOKEUAOUEVEG and avo-
EeldwTo atodAl €xouv xpnotdorondel yla palikd kAeiolo
dlaotnudtwy Kat €xouv dwoel TOAA urnooxdeva amnoTe-
Aéouata, Ot 2 Baoikdtepol meploplopol oTIg avoEedw-
TEQ OUOKEUEG OTNPLENG elval n apyIkr) otabepdtnTa Kat n
avtidpaon enovAwong Tou ootou. Qg apxkr otabepdtnTa
opiCoupe TNV UNXaVvIKr) CUYKPATNON Katd TNV eloaywyn Kat
elval petprion péow TG oTPéYng eloaywyng. Mapdio
Tou avapgpetat 0Tt UTdpxel HEYANO eUPOG TILWV OTPEWNG
eloaywyng mou odnyouv oe ertuxr) Tonobgtnon TADsRY, 1

UTePPBOAIKY| TR OTPEYNG Utopel va odnyrioeL oe VEKPWON
Tou ooToU Kal ektetauéveq kpoBAdBeg (microdamage)
B, H guoowpeuon TETolwV PIKPORAABWY urtopel va odn-
yroeL og anotuxia Tou Hikpoepputelpatog [32,33] Kabwg
MELWVOVTAL Ol PNXAVIKEG AVTOXEQ MEOW TNG AuEONG ava-
dlapdppwaongt, O eplogdtepol KAVIKo{ aokouv Apeon
QOPTION® oTa Mivt EPPUTEVPATA [E AMOTEAETUA aUTO va
eMNPeAlel TNV EMOUAWTIKA avtidpaon oTig UKpoBAARES Kal
v enagr] ooTou-euputelpaTogl. H emolAwon Eekvd
and v MPWTN OTLyUr| ou Ba TormoBeTnBel Eva PIKPOoEUPU-
TEUMA Kal véo ooTd dnuioupyeltal kat avadlapopewveTtal
yUpw ané autd. H avahoyia enagrg 0oToU-eUPUTEUUATOG
(erupdvela ootol o€ enagr] Ue EUPUTEUA DLALPOUMEVT UE
TNV OUVOAIKY EMPAVELQ TOU EUPUTEUATOG) XPNOLOTIOLE-
Tal ouxvd yla urnoypapuioel Tov Babud evowudtwong Tou
el@uTelaTOq Kal xpetdetal pévo 5% enagnig yla va avts-
Eel TIG 0pBodOVTIKEG duvdpelg B, Mia amnd T KAAUTEPES
evde(Eelq yla v enagr| e To 00TO Kal TNV OTNPLKTIKY] IKa-
voTnTa Twv TADS divetal kat and tnv PETPNoN g oTpewng
apaipeonqg B8, KAwvikd, autd n T ota kpduara tiraviou
Kupaivetatr andé 4-16 N-cm, avdloya pe Tnv eneEepyaaia
MG EMPAVELQG eVW OXETIKA e Ta avoieldwta atodAva
eleuTtelpata, untdpxet n nenoidnon 6Tt To Vwdeg oTPpWUA
Tou avarttuooetal 6a odnyel oe pueydn peiwon autrv g
TIuNg B9,

Zupnepdopara

Efval onuavtiké va katavonbel n puaotloloyia g ermpdvelag ooToU-epupuTellaTog wote va eEnynbel n ouuneptpopd Tou
Kdtw and opBodovTikég duvdpelg. H ooteoevowudtwon ota TADs dev eival onuavtikog napdyovrtag emruxiag onwg ota
odovTIaTPIKA elpuUTeElpaTa, eival duwg anapaitnto va avartuxBolv a oelpd and véa epeuvnTiKA MPWTOKOAA Yl TNV
EMOTNUOVIKY AELOAGYNON VEWV OXEDIACUWY KAl TNV OUYKPATNTIKY TOU IkavetnTa. Méxpt oTlyuriG To MEYAAUTEPO TPORANUA
elval To augnuévo moooaTd anoTuxiag Mou KAVEL ETUTAKTIKA TNV €peuva YUpw and Tnv otabepdTnta Kal TNV LeTakivnon Tou

elpuTElUATOG Héoa oTo 0oTo.
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EppUBIon pe 0opBOSOVTIKA HIKPOEPPUTEUUATA
BiBAioypa@ikn avaokomnon

AnpniTtpng Zapmaliwtng', HAiag MmTodvng?, AnéoToAoGTooAGKNG®

Mepiknyn

H eppubion Bewpeital wg n mio anartnTikh Kat SUCKOAN 0d0VTIKN LeTakivnon otnv KAWVIKA pdén tng opBodovTikAg. H epgpd-
vion Kat 1) eupeia SLAd00N TWV PIKPOEUPUEUNATWY EXOUV JLIEUKOAUVEL KL QMAOTIOLOEL TNV EMITEVEN TNG METAKIVNONG QUTNAG.
H unepékpuon youpiwv eEartiag Tng anwAelag 1) Tng anouciag Tou avtaywviotr), N mpoodia avewyuévn dREN kat n abeld
On&n elval oL o ouxveg meputwoelg omnou anatreitat epyBuBion dovtiol 1 meploadtepwv SoVTIWV. [MOAEG HEAETEG avapE-
POUV TNV ETUTUXNMEVN XPNON MIKPOEUPUTEUNATWY 0T Bepaneia Twv napandvw mpoBAnudtwy. Ta xiklootd g eupubiong,
TO oUoTNnua Twv 0pBodovTikwy duVAUewV TIOU XpPnaotdomomOnke kat n dldpkela Tng Beparneiag avapepovtal oTn OXETIKN
BBAoypagia. Ta 0pBOdOVTIKA HIKPOEUPUTEUUATA TTAPOUCLALOUV ONUAVTIKA TIAEOVEKTANATA 0€ OXEON ME TIG CUUPBATIKEG
peBddouUg Katd v epPUOLon dovtiwy. Eival pia amhr, anoteAeopaTIKY) TEXVIKY, OXETIKA YPIYOPN HE EAAXLOTEG QVETOUUN-
TEQ OUVETIELEG OTOV TTOAPO Kal To TiePLlodovTLo. Map’ ON' autd, n TonoBETnon Toug Ba TPEMEL va Yivel e MPOoOX WOoTe va
anopeuxbel TpaUUATIONOG piCag, didtpnon Lypopeiou Kal kAKwon ayyeloveupwdwy depatinv. H bavdtnta unotpomng Kat

n anotuxia aykUpwong eivat onpeia mou mpénetl va Angdoulv utoyn.

Eicaywyn

Ot 0pBodovTiKEG TUOKEUEG Bivouv Tn duvatdtnTa OTovV Op-
B0d0VTIKS va TIPAYUATOTIOOEL OOOVTIKEG ETAKLVAOELG KAl
ota tpla enineda Tou xwpou. EWkd ta teheutaia xpovia,
pe TNV eEENEN TWV CUOKEUWV QUTWY, 0 KAWVIKOG elval oAU
KaAUTepa eEOTIMOEVOG KAl TO €PYO TOU E€XEL OLEUKOAUV-
Bel. Mapoha autd, n eupubilon evdg 1| MEPLOCOTEPWY JO-
VTLWOV Tapapével Eva SUOKONO eyxelpnua He TIG CUMBATIKEG
0pB0JOVTIKEG OUOKEUEG. Katd To mapeAddv n petakivnon
autr Bewpoutav aduvato va emteuxBel, dpwg oruepa
elvar capgq Ot pnopel va yivel ue TNV €Qapuoyn Mrwv
duvduewv. To ETPo NG opBodovTikng duvaung eival on-
pavtiké va datnpeital pkpd katd tTnv eppubion kabwg n
Ti{eon OUYKEVTPWVETAL O€ HIKPY| TIEPLOXT) OTOV MEPLPPLEIKS
XWPO KAL TILO OUYKEKPLUEVA OTO aKpoppiClo Tou dovtiloU e
arnoTEAECHA VA TIPOKAAOUVTAL VEKPWTIKEG TIEPLOXEG HE DU-
vAapelg peydlou 1y peoaiou pey€boug'’. To mpdPANua pe TIg
OUMBATIKEG TEXVIKEG OTAV XPnotdormololvtal yia eppubion
elval 611 ouvriBwg anarrolv guvepyacia Tou acBevr| (TLx.
€EWOTONATIKG UYNAAG ENENG, KIVNTEG OUOKEUER) KL EXOUV
averBuunTa anoteAéouara onwg eivat ot enidpacn avtip-
POTIOTIKWV JUVANEWY OTIG 0DOVTIKEG HOVADEG TTOU XPNOL-
portolovvtal yia otrptEn? MNa napddetypa, oe nepimtwon
TIOU XPNOLUOTOLE(TAL TEXVIKA TUNHATIKOU TOEOU yia epufBubL-
OM UTTEPEKPUHEVWV TOUEWV 1) TIPOaBiwv SOVTIWV e eAaT-
TwHEVO TEPLodovTIo (Melsen kat guv.8), n umepEkPuUOoN TwV
orobiwv dovTiwv Tou Xpnaotonololvial wg ornplypara
Oe unopei va anopeuxBel (Burstone* ). Oplouéveq HeNETEQ
avagEépouv elpUBLON JoVTIWY |e OUPBATIKEG 0POOBOVTIKEG
TEXVIKEG N orola kupaivetat and 1 €wg 1,7 XL, Kwntég

OUOKEUEG, akivnta opBodovtikd TOEQ, 00Tk pAoloTopia,
payvrteg, ehatripla, TAAKES OUYKAEIoEWG, UTEPWILES SOKO!,
KABETEG eNAOTIKEG DUVANELS Kal EEWOTOUATIKG BpeyuaTtl-
KNG éNENG>® arnoteholv ouvnolopéveg (TupBaTikég) Uebo-
doug Tou xpnoluorotolvtal yia eupubion, n omola Suwg
dUokoAa emttuyxdvetal 1diwg oe evilikeg® ™. H xprion dia-
eavwv vapdnikwv Essix eriong €xet avagepBel pe mapduola
OuwG Pelovektruatal,

Ta HIKPOEUPUTEUMATA XENOLLOTOOUVTAL ONOEvVa Kal TiE-
PLoodTEPO TIG TeAeuTaleg duo SekaeTieq yia dleukOAuvon
TWV OJOVTIKWV HETAKIVITEWVY KAL TIEPLOPLOUS TNG AMWAELAG
otPENG. To 1997 TomoBeTiBnKe yla MPWTN GopPd HIKPO-
el@UTeUna oe evilika ota mAaiola opBodovtikng Bepa-
nelag (Kanomi kat ouv.’?). H guBublon pe v xpnon twv
0pBOBOVTIKWOV UKPOEUPUTEUATWY anAomoleital kabwg oe
ox€on He TI§ oUUPATIKEG UEBGDOUG MaPoUaIAlel onuavtiké
mAeovektuata. H urnepékpuan youpiou, n Babeld dREn kat
n npdéobla avewypévn dNEN elval oL MEPUTTWOELS KATA TN
Bepaneia Twv onolwv anarretat epPUOLION eVdg 1) IEPLOTO-
TEéPwV SoVTIWV. ZKomdg NG napouoag epyaciag eival va
riapouctaotel N xprion Twv 0pBOSOVTIKWV UPOEUPUTEUUA-
TWV Katd v euBUBION Kal va TapouctacTtolVv Td MAEOVE-
KTAMATA TNG TEXVIKAG QUTAG.

Yriepékpuorn yoppiou eEaitiag amouciag avraywvioTn
H unep€kpuon evog Youpiou Adyw TNG mPowpeng anwAELag
TOU QvTtaywvioth eival ouvnbeg mpoPAnua mou eunodidet
TNV €YKATAOTAON OMAANG OUYKAELONG. ZUYKEKPLUEVA, N
TPOOBOETIKY) amokatdotaon Tou elhelnmovtog dovriou dev

" Metantuxtakog gottntig epyaotnpiou Opbodovtiknig EKIMA

2 [duwTikd tatpeio, ABriva; Ermtikoupog kabnyntrig epyaotnpiou Opbodovtiknig EKIMA
3 IdwTikd tatpeio, Adptoa, Enikoupog kabnyntng epyaotnpiou Opbodovtikrig EKMA



uropel va yivel av dev ehattwbel n auxevopaontiky did-
0TAOT TOU UTEPEKPUUEVOU Youpiou. Ot ermAokég amnd tov
ToAP6 elval oxeddv BERalEG 0 AUTEG TIG TIEPIMTWOELS, KAl
n anapaitntn evdodovtiky Beparneia auEdvel To KOOTOG
Bepaneiag kal v katandvnon tou acbevolq. Ta mPoBAr-
pata autd propouv va Eenepactolv e v eUpubilon Tou
UMEPEKPUUEVOU SOVTIOU. XPNOLUOTIOLWVTAG OUWS KATIOLES
and TG YVWOTEG CUUBATIKEG LeBAdOUG ToU Tpoavapép-
Bnkav, auEdvetat o kivduvog PIJIKAG amoppdPnong’>.
Eniong, n eupUBION Tou yougiou pe akivnteg opbBodovTi-
KEQ OUOKEUEQ Yla TAPAdELYUa, TTPOKAAEl UTIEPEKPUTIKEG
POMEQ Kal averbuunTteg kKAioelg otoug oUOTOLXOUG TIPO-
Yyoupioug™ mou €xouv e Tn oelpd Toug avriktumo otnv
Kataképun dldoTaon ToU TIPOCWTIOU Kal aTn Aettoupyia
TOU OTOHATOYVABIKOU OUUMAEYUATOG. H TUNUATIKY omiobila
ooteoTopia mou €xel eniong npotabel elval popaveég ot
antotelel duoavdloya mepimAokn Beparneia yia T cofapd-
nTa Tou MPoBAuaTog. H Xxprion TwV HIKPOEUPUTEUUATWY,
@alvetal ét1 anotelel pia MoAU cupPépouca Kal anotele-
OMATIKY AUOT OTIG TIEPUTTWOELG AUTEG, ONwg Palvetal and
TNV oXETIKA BBAoypapia.

Mia ruBavr] mpoogyyton elval va yivel n TonoBgtmon Twv
MIKPOEUPUTEUNATWY avdpeoa oTIq pileq Tou TPWTOU Kal
delTepou Youpiou mapetakd kat urnepwia (| YAwoolkd avti-
oTolXa yla Tnv Katw yvdabo) Kat va epapuooTolV SUVAELS
MEéow eAAOTIKOU VAUATOG 0TO CWANVIOKO 1] TO SAKTUALO TOU

Ewova 1

youpiou Kt amd Tig duo MAeupEg Tautdxpova. '™ Xpnaluo-
TIolwvVTag akivnteq ouokeuég' 1) akvntomnoinon'® urnopolv
eniong va epappocTtolv Suvdpelg eppUBlong Kal ota dpo-
pa ddvtia. EVOAAKTIKA TO UmepWLo eppuTteuda prnopel va
TonoBeTnBel avdueoa oTig pileq TwV TPOYOUGIWY Kal N ep-
BuBlon va emteuxBel p€ow Wlag EAAOTIKAG aluoidag i eAa-
Tnplou NiTi To orolo Ba mepvd Mdvw and Tn HAONTIKA ETL-
@Avela Tou youpiou Kal Ba ayKupwveTal ekatépwbev oTa
duo pikpoeuputelpata’(Eikéva 1,2). H TomoBétnon Twv
OUOKEUWV OKEAETIKAG OTHPLENG KL ard TIG duo TTAEUPEG TOU
youpiou eival anapaitntn yia Tov éAeyxo otpédng (torque)
Tou dovtioU. ‘Evag dAog Tpdnog eival va tornobetndel To
MIKpoeupUTEUA TAvw amnd TIg pileq Tou youpiou (4 Katw
yla TV KAtw yvdédo) amd tn pia pévo mAeupd (.. mapel-
akd) ™ (ek. 3,4) kat 0 EAeyX0g OTPEYNG va Yivel Ue evepyo-
roinpévo emnpdobeto 16€0. To péyebog Tng duvaung yia
eUPUBLON uTEPEKPUEVOU Youpiou propel va Tolkilel and
100 - 200 yp. Metd ané éva péoo didotnua eEaurivou, 2
ue 4,5 X\ eupublong éxouv emteuxdel. ErumAokég amd tov
TIOAPS Kal TO TEPLOJAVTIO dev UTTAPXOUV Kal N arnoppoPn-
on piCag eival ouvnBwg aueAntéa, énwg entong Kat n evo-
¥Anon Tou aoBevr. ZnNUavtikdg mapdyovtag ou TPEMEL va
AneOel urtdyn eival ) ToMoBETNON TOU UKPOEUPUTEUUATOG
va yivel oe tétolo onuelo mou va BektioTorolel v epap-
poy™ dUvaung evw TauTdXpova va pnv untdpxet repintwon
EMAPNQ TOU [e TN pifa Tou dovTioU Katd Tnv eupUBIoN>".

Ewkova 2

Ewkéva 3

Ewkova 4



O¢eparneia mpdobiag avewypévng dENG

H npdobia avouxtr d1En (anterior open bite) Bewpeital éva
ané ta duokohdtepa opBodovtikd TPoBArjuaTa yla Oe-
parela Kat dlatrpnon Tou BepameuTikoU AMOTEAETUATOG
ekartiag g peydAng tdong g yla unotpors. Zuvibwg
ouvodeletal and augnuévn katakdpuen dldoTaon Twv oril-
00iwv 0d0VTOPATVIAKWY TUNUATWY, ArtoKAVOVTA OKEAETIKA
enineda kat augnuévn katakdpuen dlaoTacn MPOCWITou.
Ze eVvAAIKEG, N Hovn aflomiotn péBodog Bepareiag eival n
pelwon Tou UYoug TG omioblag meploxng Twv yvabwv e
XELPOUPYIKT| 00TIKY eBUBION. Map’ 6N’ autd, ot meploodte-
pol aogBevelg dev embupolv va eloéhbouv otn dladikaaia
evog xelpoupyelou. ANeg ouvnbiopéveg UéBodol Bepa-
nielag oe pIkpdTEPOUg aobevelg eival omioBieq mAdkeg au-
YKAELONG, EAAOTIKA KABETNG EAENG, Kal eEwaTopaTKA TOEQ
Bpeypatikng EAENG. AuTég OAeg oL TEXVIKEG elval aroTele-
OMATIKEG OTO va dlATNENooUV TNV KATaKopupn BEon Twv
omoBiwv dovtiwv evw Ba ouvteleotel Ekpuon Twv MPoobi-
wv, Xwplg va emntuyxdvouv dnAadr MPayuartiky eupudion
TWV SOVTIWV®2,

Ta opBodovtikd pikpoeppuTelpatra divouv tn duvatdtn-
Ta yla aAndn eupubion Twv omiobinv dovTtiwv TNg dvw Kat
™Q KAtw yvdBou. O B€oelg Tou urnmopouv va TomobeTn-
Bouv katd ) Beparneia g avouxtig dNENG Onwg eaivetal
and tn oXetkn BBAloypapia, eivat n (uywuatiky avinei-
3a'®222 1o mapelakd oupnaygég mMETalo TnG KAtw yvdadou
otV TEeplox TWV aKPOPPIWwV Twv YOoU®iwv®?'?2 (EK.
5,6,7), n Méomn unepwia pagry®, n meptoxr eyyug Tou akpop-
ptiou TNg dvw yvdbou (mapelakd ri umepwia)® Kat 1 mept-
oxr] avdueoa otn Wéan unepwla pagr kat Ta ormiobia d6-
vTla TNG dvw yvdBou®2?4. Ot duvduelg eupubiong uropolv
va epappootolv eite oe éva dovrpeg dOvTL (T.X. TPWTOG
YOU®{0g19%2%%) aupoTepOMAEUPQ, 1) OTNV UTIEPWLA JOKO TTIOU
evvel Ta omiobla dévtia Twv duo MAeUpwV 24, AKpUALKO(
vApBNnKeg® kat akivnteg 0pB0SOVTIKEG CUOKEUER® Uropouv
va xpnotuoromnbolv waote va eufublobolv meplocdtepa
ané éva dovria oe kAbe mAeupd. EAaoTikég aluoideg, [e-
TaA\kol oUvdeTOL Kal EAATHPLA XPNoloToloUvTal yia TV
epapuoyn Twv duvdpewyv. Metd and éva péoo dldotnua 6
Unvwv tapatnpeeital epgpUblon mou kKupaivetal and 1,2 éwg
5 XI\. og ox€on ndvta pe To oUoTNUA SUVANEWVY TIOU XPN-
oluomotibnke Kat Tov aplBud Twv dovTiwv ota onola auTéq
epapuéotnkav. O €Aeyxoq NG OTPEYNG Kal 1 TIPOCEKTL-
Kr] TOTIOBETNON TOU UKPOEUPUTEUATOG Elval TTAPAYOVTES
Tou loyxUouv opolwg kat edw. H Bepamneia oe ouvduaoud
pe akivnteg opBODOVTIKEG CUOKEUES, ETIPEPEL €V TENEL TN
dépbwon Tng avolxtq ONENG akdUn Kal og TMEPLUTTWOELG
TOU N apvnTIKY Kataképun mpdtagn frav 7-8 XW\. TpLv
T Bepanela®®?. Mpdobia meploTpoPr] TNG KATw Yvabou
OUHBAMeL oTtn BLépBwon TG OUYKAELTIaKNG duoapoviag
Kupilwg oe eprifoug, evw oe evnAikoug ol alayéEg meplopi-
Covtal Kupiwg oto paonTikd eninedo kat v dvw yvago®.
21N UeNétn Twv Xun Kat ouv.® pia péomn eppudion Twv avw
YOU®iwv TG TdENG Twv 1,8 XIA. Kat 1,2 XIA yéong eppubiong
TV KATWw Youplwv ouvetéheoav otnv pelwon Ta ywviag

Tou emumédou TG KATw yvdadou katd 2,3 poipeq kat peiwon
Tou Tpoobiou UYPouq Tou MPoowrou katd 1,6 xIA.

Ewkéva 5

Ewkova 7

O¢epaneia Babeidg dRENG

H Bepareia g Babeldg d1Eng, mou eival olvnbeg op-
00dovTIKG TPORANUA, ermTUYXAvVETAl YEOW EKPUONG TWV
omoB{wv dovTiwy, eupUBIONG Twv TIPoodiwv 1| cuvduaoud
Twv avwTépw. H emhoyn g Bepamneiag eEaptdral and
TN YPOUMY Tou Xaudyehou, To UAKog Tou dvw Xelhoug, To
MECOPPAYUATIKO XWPO, TO TIOTOOTO TWV AVW TOREWV TIOU
elval opatd katd To xaudyeho kat og BEon avdnauong Ka-
Bwg Kal and v kdbetn didotaon*®. H emhoyn Naviwg
NG UTePEKPUONG TWV orloBiwv eival o SUOKOAN dedopE-
vou OTL ouxvd Tapatnpeeital unoTpoTr UETA To MEPAG TG
Bepaneiag®. Khaooikég pébodol eypublong Touéwy amnoTe-
AoUv oL akivnteg opBodOVTIKEG TUOKEUEG oe dLdTagn 2X4
Kat To&a pe avdotpo@n KAUTUAN. AUTEQ Ol TEXVIKEG OUWG



TPOKaAOUV KUPIWG XEWNKA andkAlon Twv TouEwv divovtag
e autdv Tov TPOMo TNV evtunwon g diépbwaong Tng au-
Enuévng karakdpupng npdtagng.™ Mia dAAn rbavn mpo-
ogyylon eivat n xprion tou utility arch n omola duwg €xel 10
MELOVEKTNUA TNG TIPOKANONG QVTIPPOTIOTIKNG UTIEPEKPU-
ong twv omobiwv dovtiwv. Emnpdobeta, n Adon tou eEw-
otopatikou ToEou pe aykUAla turnou “J” (J hook headgear),
artatel TNV dplotn ouvepyacoia Tou acbevr yla va emTuxel
eUBUBLON TWV TIPOTBiwY doVTIV?,

H npwtn npoondBela yia didépbwon augnuévng Katako-
pUPNG TIPOTAENG Me UIKPOEUPUTEUMA, €ylve amd TOUG
Creekmore kat ouv.® Tou To TomoBgétoav K&Tw amd v
neploxr ™G MPdéodlag pvikng dkaveag Kat e Tn Xeron
ehaoTikoU vrjuatog mEtuxav 6 XIA. eupublong otoug Ke-
VIPIKOUG Topelg (ue Tautdxpovn XEWKN amdkAlon 25 Jol-
pwv). Mo npdopara apbpa, avapépouv TOmMoBETNON TWV
OMI avdueoa 0TI aKPOPPLJIKEG TIEPLOXEG TWV AVW KEVTPL-
KWV (K. 8) 1§ MeTa&u Tou mAaylou Topéa kat Kuvodovta
otnv Avw™*® 1 v Kdtw yvdbo®. ‘Hrueg duvduelg 20-80
Yp. HropoUv va epapuooTolv e eAatrpla, ouvdECoUg
1 eENaOTIKEG aAuo(deq 0TO TUNUATIKG Tpdoblo TéEo. H Be-
parela emeépel epPUOION TwV TIPOCBIWV SOVTIWV e HECO
pubué mepimou 0,4 X\./uARva'®. Ot ueAéteq Twv Hong kat
ouv.®® kat Lin kat ouv. *' mieptypdpouv eupuBLon oAOKAN-
pou Tou dvw odovTikoU TOEou oe aobeveiq e Babeld dr\En.
Ta PIKpogUPUTEUNATA TOTIOBETHONKAY OTN Wéon uTepwla
pPapn® kal oe dldpopeg ANkeg B€aelg atnv dvw yvddo (na-
pelakd kat urmepwta)® kat n Bepareia enépepe dépOwon
NG OUYKAELolaKAg duaappoviag. Xty mpwtn and Tig duo
HeN€TeG oL BuvApELg eppUBLONG epapudoTnKav amnd To ure-
PWLO HIKPOEUPUTEUNA 0TO YAWOOIKS TEEO TNG Avw yvaBou
Héow eAaoTikoU vruaToq. H okeAeTIKY) oTrpLEN anodelkvu-
eTal 6Tt eival mo anoteAeopatikn and 1o eEWOTONATIKS J-
hook?” kat va mAeovektel Tou utility arch 2% kabwg autd
MOoAOVOTL anoTeAEOUATIKG, TPOKAAE! aveTIBUUNTES ATTOKAL-
oelg Twv omodiwv dovTiwy. H anoppdenon Twv pilwv Twv
pooBiwv dovtiwv Katd v euPUBLOT) TOUG HE UIKPOEUPU-
TEUMATWV elval apeAntéa. 23!

ZuliTnon

‘Onwg eival pavepd 1 okeAeTIKN OTAPLEN HE UKPOEUPUTEU-

para, eivat oAU xprjolo epyaleio yia tov opBodovTIkO.

ZUYKEKPIUEVA TIAPEXEL ONMUAVTIKA TIAEOVEKTHUATA EvavTl

TWV OUMBATIKOV TEXVIKWY KATA TNV ipoomtdbela eupubiong

evég 1 meploodTEPWV SOVTLWV.

- MNpwta and 6Aq, elval pia ArMOTEAEOUATIKY TEXVIKN YLld
™V eniteun g eppUBlong, TV omola MOAES PopEQ
dev UnmopouUv va MeTUXouV Ol YVWOTEG OUMBATIKES EBO-
dol.

- Eivai ehdxiota emepatikr| TEXVIKI) OCUYKPLVOUEVN e [La
opBoyvabikn enéupaon kat ehaxtotorolel Tnv Katano-
vNnon Kat To dyxog Tou aoBevouq. Eival BERala mpopa-
vé€Q OTL 0 00BAPEG KATAOTATELG TIOU 1| ALOBNTIKY) TOU
TPOCWTOU elval onuavtikd empBapupévn kat dev undp-
XOUV OVO OUYKAELOLOKEG AVWAAIEG, 1) ETIAOYTY| TOU XEL-
poupyelou eival avandpeuktn®,

Eikova 8

Anaitel eAdxlotn ouvepyaoia Tou aobevoug, kat dev
€xel averbuunteg emdpdoelg otov TOAPO Kal TO Tie-
ploddvtio. H gupublon pe Ta MkpoguputelpaTa Oxt
povo dev mpokalel eplodovToAoyikd TPoBArLaTa Kat
AnWAELA OTNPLKTIKOU 00TOU, AANA CUMBANAEL KAl OTNV
BeATiwon Tou emumédou TNG KAWIKNG TTPOTPUONG2,

- Anhomolei tn Beparneia kat Tv kablotd AydTtepo Xpovo-
Bdépa o€ oxgon pe TIG UTIOAOLTIEG TEXVIKES EMPUBLONG.

Eivat onuavtikd va avapepBel 6Tl Ta PIKpOoEUPUTEUATA

OeV 00TEOEVOWNATWVOVTAL KAl 1 0tabepdtnTd Toug eivat

MOVO pnxavikhi kabwg koxAwvovtal oto 6otd. Qg ek ToU-

TOU 1 TIPWTOYEVAG 0TabepdTnTa eival onuavTikog napdyo-

VTaG Yla Ta 0pBOJOVTIKA UIKPOEUPUTEUMATA KL AV ETITEU-

XOel, uropouv va gopTioTolv Aueca.

‘Onwg avapépbnke kat mapandvw, n anoppdenon g ei-

Cag eival aueAnTéa katd tn dldpkela eppUBIoNg e Ta UL-

Kpoeuputelpata. IoToAoyikEg avalloelg epBUBLOUEVQV e

MWVI-TIAGKWV YOU®Iwv 0e OKUAoug (Daimaruya kat ouv.®)

€delEav aonuavTo mooooTo PLGIKNAG anoppdPnong Enetta

and 7 piveg Xwpiq KapLd EMMAOKA HE TO £€3Ap0g TOU LYHO-
pelou Ay kKAMoLo ayyeloveupwdeq SEUATLO. Z€ KAVIKA LEAETN

Twv Ari-Demirkaya kat ouv.** Bpédnke OTL 1 PLJIKNA arnoppod-

enon oe youpioug €netra and eupUBLOT TOUG HE HIKPOEW-

QuTelpaTa TUTOU MVI-TAGKWOV ToToBeTnuéva oTo (Uyw-

MaTkG ATav apduola Pe TO Mood TNG anopPOPnong mou

TipOKaAe(TaL amnd CUPPATIKEG TEXVIKEG TTIOU eV AMTOCKOTIOUV

oe eupubLon. Emiong, 6oov apopd Tnv ayyelakr Aettoupyia

g adtwong Tou oAPouU, Bpednke ABIKTN €metta amno 6

MAveG oTnv KAWVIKA MEAETN Twv Sabuncuoglu kat ouv.® ot

oroiot euBUBLoav Youpioug e TN XPron MIKPOEUPUTEUUA-

Twv Pe duvdpelg g Td&ewg Twv 100yp.

Map’ 6N autd o kAvikdg Ba mpérmel va €xel avta unoyn

TOU OPLOUEVOUG TIEPLOPLOMOUG Kal averbuunTta cuupauara

TIou evdExeTal va TipokUYouv Katd tn Bepameia pe HIKPo-

epputelpata®.

- O mbavég tpaupatiopdg picag dovtiol Katd tnv ena-
Q1) TNG HE TO MKPOEUPUTEUNA EMMPEALEL TOV TIEPLODO-
VTIKG oUV3eaUO T)\kat TNV 0dOVTIKY dopr| Kat Uropel va
TIPOKAAEDEL TIOAPIKY] VEKPWOM Kal ayKUAwon. Evtou-
TOlG, €AV 0 TOAPAG Tapapeivel ABIkTog N pifa kal To
neplodovtio urnopoulv va enavadlopbwbolv péoa oe
dlaotnua 4 pnvwv. H TomoBgtnon UiKpoeupuTEUUATOq
oe mepLlox avapeoa oe pieg pEpel mAvta Tov Kivou-



VO TPAUMATIOMOU TOUuG. AKOUN KL €AV AUECWG UETA TNV
TomoBétnon dev undpxel KAMoo OXETIKO TPORANUA,
undpyel n mlavéTnTa yla JEANOVTIKY EMMAOKN Katd
v ePpUBLoN Tou dovtioU?, yL autd kal Ba mpPénel Ta
HikpoeppuTteUuata va tornobetolvtal Katd to duvatdév
Hakptd and Tiq pileq Twv SOVTLWV.

Anotuxia aykUpwong. Eival mbavé yia to ukpogupu-
TEUMA va xdoel T otabepdTnTd TOU Kal VA ArMOKTHOEL
KvnTikétnTa. 2€ meplmrwon nou autd ouBel, Ba mpé-
nel va egaxBel kal va enavaromnobetnBel oe dimAavn
neploxr) Tou gatviakoU ootou. O attieq plag térolag
eMMAOKNAG elval n arnoucia mpwtoyevolqg oTabepdtn-
Tag eEatriag avemapkoug mdxoug @Aowwdoug ootoU
Kat ot uttepPoAikd peydheg Qoptioelg. Qg ek TolUTOU
Ba npénel va AneBel undéyYn n nodtnta kat n noodTn-
Ta Tou ootoU nou eival dlabéatuo oe kdbe meplmTwon.
To meplogdtepo nocd ecoppl{ikol ooTtol BplokeTal
yla v dvw yvdbo avdueoa oTov MpwTo Youp{o kat To
delTepo TPoyoUPlo o andotaon 8 XINoTwy and Tnv
akpohopia Kat yla Tnv KATw yvdbo kat oTig duo TAEU-
p€q ekatépwOev Tou MpwTou youpiou 11 x\lootd and
1o Xelhog Tou @arviakoU ootou. H noldtnTa Tou ootol
elval kakUtepn otnv npdobia meploxr TNg Avw yvasou,
otnv onioBia mepLoxr) TG KATW, TNV MEPLOXT) TG HEONG
UTEPWLag PaPng Kal Xelpdtepn otnv omiobla meploxn
™g dvw yvdbou.

MikpogppuTteUpaTa mou eival TomobeTnuéva oe TepLo-
XA 1N KEPaTvoronpuévou Kivntou BAevvoydvou, uropel

va TPOKAAEOOUV QAEYHOVH Kal UTEPTIAQDIA TWV LOTWV
Kal va €xouv JeyahUtepa mogootd anotuxiag. MNa ka-
AUtepa amoteAéopara, anartouvtal Aemrol Kepativo-
ronuévol Lotol kat 0oTtolv UYNANG rukveTNnTag.

O TpauuaTIOUOG ONUAVTIKWY ayyeloveupwdwy deua-
Tlwv eival akdun pa mmbav atpoyevig emmlokn. To
pelCov umepwlo kal YAwoolké velpo Onwg emiong kat
To KATWw yvabiaio ayyeloveupwdeq depdrio eival avato-
MIKEG SOMEG TIOU TIPEMEL va apapeivouv ABIKTEG Kal Yt
autd augnuévn mpoooxn anatteftal katd Tnv TonoBg-
0N HIKPOEUPUTEUATOG KOVTA O€ QUTEG TIG TTEPLOXEG.

H didtpnon tou eddgoug Tou typopeiou eivat coBapd
npoéPAnua étav eivat peyalltepn and 2 xI\lootd, Ka-
Bwq uropel va mpokaléael typopiTida Kt AAN\a avanveu-
otikd mpopAAuata. Map’ 6N autd, enewdr) onaviwg Ta
MIKPOEUPUTEUATA EXOUV DLANETPO peyallTepn amd 2
XW\lootd oe nepinmtwon mou undpxet didtpnaon Tou Ly-
popelou dev Ba xpelaotel va apaipedolyv, dedouévou
BéBata dtL 0 aobeviig dev €xel CUUMTWUATAL.

TéNog, n unotporr| YeTd amd ermTuxnUévn eppUBLoN
elvat mavra éva mbavd npdBAnua. H unotporr| eppudL-
ong TwV YOU®Iou TN KATW YvABOU e OKEAETIKY aykU-
pwon €nerta and v nepdtwon Beparneiag avolxtmqg
ONEng uehetriBnke and toug Sugawara kat ouv.* Bpé-
Bnke OTL émetta and entuxr) eppudion, 1,7 X\lootd yia
TOV TIPWTO Kalt 2,8 XIAlooTd katd puéco 6po yla Tov deu-
TEPO, TA avrioTolxa TMooooTd unotpomig Hrav 27,2%
kat 30,3 %.

Zupmepdopara
Zuvoyifovrag, Ta opBodovTikd pikpoeupuTelpata divouv tn duvatdtnta otov opBodovTIKS Yla arnoTEAECHATIKY eUBUOLIOoN
evdg N\kal mePLocoTéPwY SovTIWV Tautdxpova. AuTtd LoxUel yia 6Aa ta dOvTia TG TAvw Kat ™G KAtw yvdbou. Aaupdvovtag
uréyn 4tL n eypUOIoN e Ta ouppatikd Kowvd péoa eival pia apketd dUOKOAN kal XpovoRopa dladikacia kat mapouctdlel
ONMAVTIKA UELOVEKTAKATA TIOU culnTriOnkav mapandvw, o opBodovTIKOG TIPEMEL TIAVTA va €XEL KATA VOU TNV eVAAAKTIKN
NG OKEAETIKNG OTAPLENG Kal va TN oulnTrioel Ue Tov acBevr} Tou apouctdlovtag Toug TIEPLOPLOUOUS Kal Ta averibuunta
oupBduata rou propel va mpokUuyouy.
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Ynepwia pivi-ep@utelpara evavriov pivi-BISwv yia Tnv evioyxuon
™G 0pO0JOVTIKAG OTAPIENG- AYKUPWONG. ZUCTNHATIKH avaoKotnon

KakaAn Audia’, KAoukog AnunTpiog?

Eicaywyn

H eukoAia otn xprion, n anAr dladikacia Tng XELPOUPYIKAG TOMOBETNONG, KABWG Kat n dUvaun va aviloTEKOVTAL O€ TIOIKIAEG
ouvexelg 0pBodoVTIKEG dUVAELG ODOVTIKNG METAKIVNONG KABIEPWOaV TIG TTPOTWPIVEG CUOKEUES ayKUPWONG wg TOV XpUaod
kavéva yla Tnv evioxuon g oTAPENg katd t didpkela Tng opBodovTikng Beparneiag.?

OL MPOoWPIVEG CUOKEUEG ayKUpwanG Hnmopolv va xwplotolv o dU0 katnyopleq avaloya He Tn oxEan Tou €X0UV He TO
ootouv. H mpwtn katnyopia mep\apBAveL TA 00TEOEVOWHATOUMEVA UIKPO-EUPUTEUNATA, EVI) 1) DEUTEPN TIG XELPOUPYIKEG
Mwi-Bideg. Tiq Baoikdtepeq dlaPopEQ HETAEU Twv dUO KATNYOPLWV amoTeAel TO yeyovog OTL oL Jwvi-Bideq eival ukpdTepeq
og JLAUETPO Kal eOIKA OXEDLAOMEVEG YLa va PpopTifovTal Aueoa PETA TNV el0Aywyn TOUG 0TO 00ToUv, KaBWg n XPrjon Toug
BaaiCetal otnv apxikn unxavikn otabepdtnTa. AvtiBeta, Ta Hkpo-gupuTEUATA anatolv pia epiodo enouAwong nepinou
12 ¢Bdouddwy WOTE va 00TEOEVOWUATWOOUV,>*5¢ drwg emiong Kal XeLpoupyLkr Tapéupaon ya va apaipebolv. BERala,
TeAeuTaieq KAVIKEG MEAETEG UTIOOTNPICOUV OTL N AEOT POPTION TWV UKPO-EUPUTEUMATWOV (LEXPL KAl ia eBOOUAdA PETA TNV
TOMOBETNOT) TOUQ) MAPOUCLAdeL TTOC0OTA emiTUXiag avaloya pe autd g ouppartikng eoptiong.37

IdavikA mepLoxr] yla TNV TOMOBETNON TWV MPOCWPLIVWY CUOKEUWV aykUpwong anotelel n uttepwa, e&attiag 1600 tou Aertou
TAXOUG MAAGKWOV LOTWV 000 Kal TOU auENUEVOU TIAXoUG ouunayoUq 0otoU TIOU XAPAKTNPIeEL TNV CUYKEKPLUEVT TIEPLOXN).
2T0Uq eVANIKEG 00BeVE(Q N EPLOXT) TNG MEDNG UTIEPWLAG PAPAG aroTeAE( TNV BEaT €KAOYNG YLa TNV TOTIOBETNON TWV KO-
eUPUTEUNATOV. 2TOUG €PnPRoug aocbevelg, dUwg, mpoTiudTal n apdueon meploxr wote va anoPeuxdel n dlatapaxn g
avdrTuéng Tng umepwag oe eyKAPOtLo eninedo amnd Tnv ToroBETnon evog EUPUTEUATOG OTNV KEDT Uepwia pagr, n omoia
dev €xel akdua ooteotonOel.®

‘Ogov apopd 0tn XPNOoN TWV MPOTWPIVWV CUOKEUWY ayKUPWONG, autéq prmopoulv va Xpnatdornoinbolv 1600 €upeaa, yla
napddelypa péow evog utepwiou TOEoU yla otabeportoinon Twv Youpiwy, 600 Kal Apeca aokwvtag tn duvapn amneubeiag
oTa ddvTia Tou TPENEL va PeTakivnBoulv. Mapddetya apeonq xpriong anotelel n oUvdeon evog HIKPO-EUPUTEUNATOG [E Eva
pnxavnua pendulum 1} pe eAaoTIKEG AAUCIOEG YA TNV AMw HETAKIVNOTN TWV YOUP{wV.

Mia mpdo®aTn CUOTNUATIKY avaokomnon mou npayuatevetal Ta didpopa CUCTAKATA OOTIKNG ayKUpwaong mou Bplokouv
epapuoyn otnv opbodovtikr) avapépel UPnAd moocootd emituxiag. Mo CUYKEKPIUEVA, CUUPWVA LE TNV AvAoKOTNOoN auTh
Ta MO000TA emtuyiag yla Tiq pvi-Adkeq avépyxovrat oto 91,4-100%, oto 74-93,3% yia TA UMEPWLA UIKPO-EUPUTEUUATA KAl
010 61-100% yia Tiq pvi-Bideq. " Zuupwva pe Toug Asscherickx kat ouv.(2008) Ta odovTiatpikd eppuTEUUATA TAPOUCLA{oUV
nooootd ertuxiag 90-95%, ot puvi-Bideq 70-90% Kal Ta unepwla pikpo-eupuTelpata 84.8-100%.° Ot Rodriquez kat ouv. aro-
didouv 93.8% 1oooaTd eMmTUXIAG YIa TA MIKPO-EUPUTEUATA KAl XWPIGouV Toug mapdyovTeg Mou oxeTidovtal Je Tnv anotuxia
o€ TPELG Katnyopieg. To 61.11% Twv aMoTUXIWV OXETICETAL e TN XELPOUPYIKY) Sladlkaaoia TomofETnong TwV EUPUTEUNATWY,
T0 19.44% Twv anoTuxiwv ogeiletal otnv opBodovTikr) Bepareia kal To untdAowo 19.44% apopd MAPAYOVTEG OXETIKOUG HE
Tov aoBevn.

2Komdg NG napouoag PBALOYPAPIKAG avaokomnong eival va mapexel phia oAokANpwuevn eikdva tng diebvoug BiBAoypapi-
ag OXETIKA [E TA TO00CTAd EMTUX(OG TIOU MAPOUCIAZOUV TA UTEPWILA KPO-EUPUTEULATA KAl OL UTIEPWLEG MIVI-Bideg kaBwG
Kal va ouykpivel Tig dU0 auTég KaTnyopieq oUOTNUATWY O0TIKAG ayKUPwong.

YAik6 ka1 Mé6odo
S AQUBAVOUEVOV TWV TUXALOTIOMNUEVWY KAVIKWOV HEAETWV,

2.1. Mpwt6koAo kai Eyypagn TWV N TUXALOTIOMNMEVWY 1} TwV 0XeSOV TUXALOTIONE-
vov(quazi-randomized) KAWIKWOV HEAETWV, KABWG Kal

Mn Awbéoio . . .
TWV TIPOOTTTIKWV KAl AVASPOUIKOV EPEUVEV.
2.2. Kpirripia emihoyrig mou epappdodnkav yia v o Yuppetéxovteg: OpBodovtikol aobeveiq kKABe nAwkiag,
avaokornnon 0TOUG OTOlOUG TOTIOBETNONKE UTIEPWILO IKPO-EUPUTEU-
e Ixedlaoudq €peuvag: Kdabe eldog €peuvag Bewpnonke pa 1) wvi-Bida yia v evioxuon g otptEng katd g
KATAAANAO yla €l0aywYN OTNV avaokdomnor, Cuunepl- opBodovtikn Beparneia.

e  OgparneuTiki napéupaon: MiKpo-eupuTEUNATA 1) UL
Bideq mou TomoBetiBNKav ot pEoN A MAapApeo mepLo-

"Odovtiatpog, turjua OpBodovtikng 251 INA , ,
20pBodovtikag, Turiua OpBodovtikng 251 FNA XN mG unepwag.



e Anotéleoua: MNooootd emtuxiag/ anotuxiag.

® [lepiodog napakohoubnong: Kdbe mepiodog mapako-
Aoubnong &ytve anodekT.

e Kpurripla amokAelopoU: ‘Epeuveg Tou €ylvav in-vitro 1
oe {wikd MANBUoud. Epeuveg avapopds MeEPLOTATIKOV
1 épeuveg ou avépepav Aydtepa amnd 5 epgutelpata
1 Hwvi-Bideg. Mikpo-gpputelpata 1y pvi-Bideg mou Toro-
PeTrBnKav ulepwla otnv TepLoxr, OUWG, ™G paTvia-
KNG andpuong HETAEU Twv PL{WV TWV SOVTLWV.

2.3 ZTpartnyiki avaliTnong yia TNV TauTomoinon Twv
EPEUVWV

O otpamyikég avaditong SlapopPwbnkav Kal Tporo-
romenkav avahdywg yia kabe Bdon dedoévav, EXovTag
unoyiv Tiq JLaPOPETIKEG eKPAVOELG TOU AeEINoyiou Kal Twv
OUVTOKTIKWV kavovwv. H avaghitnon €yve otig akdAoubeq
Bdoelg dedopévwv: MEDLINE (uéow Ovid kat Pubmed,
Mapdptnua 1, and 1946 péxpl 8 deBpouapiou tou 2016),
EMBASE (uéow Ovid), the Cochrane Oral Health Group’s
Trials Register and CENTRAL.

H un onuooieupévn BiBAoypapia avalntribnke oTIQ
efNg Bdaoelg dedopévwv: ClinicalTrials.gov, the National
Research Register, Pro-Quest Dissertation Abstracts kat
Thesis database. Z1éx0q ™¢g avadritnong \Tav va Tauto-
romjoet OAa ta oxeTikd dpbpa, aveEaptnta and tn YAwooa
omv ornola éxouv dnuooteubel. Emmiéov, avalntridnkav
apbpa péow g BIBAIOYPAPIKAG AioTag apBpwv Tou fTav
KatdMnAa kat efxav 1dn oupnepAneBel aTnv epeuva Uag.

2.4 Emloyn peAeTwv

H emuhoyr) Twv peetwv €ylve aveEdptnta Kat e1g dimholv
ané Toug dUo ouyypageig TG napoloag avaokdmnaong, ot
omoiol yvwpl{av TV TauTéTnTa TWV CUYYPAPEWY TWV HE-
AETWV, TOUG (POPE(G 1] KAl TA AMOTEAEOUATA TWV UENETWV.
H dadikaoia emAoyng Twv epeuviv anotehouvrav and Ta
€&Ng otadia: TV PEAETN Tou TiTAOU, TOU amoomdouaTtoq
Kabwg Kkat tn peAétn 6hou tou dpBpou. ‘Yotepa and tov
amoKAELOUS TwV UN KAaTAAMNnAwv epeuviyv, 1 mMANEng Aiota
TWV gPEUVWVY TIoU BewpnriBnkav KATAANAeg yla v €peu-
va and tov kdbe ouyypapéa aglohoyriBnkav aveEdptnta.
‘Ornola dlagwvia mpogkuPe, emAlBnke petd and oudrtnon
Kat oupBouln amnd €va Tpito ouvader@o. Oleg oL anopa-
oelg mou mdpbnkav katd t didpkela Tautonoinong Twv
EPEUVIIV EXOUV apXeloBeTnBel.

2.5 ZuAhoyn Kai diaxeipion dedopEvwv

H ouMoyn Twv dedopévav payuatonotridnke aveEdptnta

Kat e1g dirtholv and Toug ouyypagelg. Me otdxo va oul-

AéEoupe TIQ anapaitteq MANPOPOPIES XPNOLLOTIOBNKE 1

akéAoubn edppa:

® Juyypagéag/tithog/éTog dleEaywyng Tng €peuvag

e Edog épeuvag

®  ApBudg/nAikia/pUAo/eBvikETNTA TWV ACHEVWV

e EBog pikpo-euputedparog fj pivi-pidag, dIAPeTpog, un-

KOG, KOTAOKEUAOTNG

Meploxn TOMoBETNONG OTNV UNEPWa

e Aueon 1 €uueon xprion yla tnv evioxuon g aykupw-
ang

Mepiodog eMoUAWONG/ XPOVIKH OTLYUR GOPTIONG
Mepiodog mapakoAoubnong acbevwv

M£B0od0og a&loAdynong anoteAeopdTwV
KaBoptopdg tng emtuxiag i anotuxiag
Mooootd anotuyxiag/ertuyxiag

2.6 Movada pérpnong amoteAéoparog Bepamneiag

MNa ouvexn anoteAéopata, xenoldonordnkav ol Jéoeg
dlapopég Kal ol aTabepég amokA(oelg yia va ouvoyioouv
TIg MANpogopieg and kdbe €peuva. MNa dixdtoua dedouéva
(dichotomous data), avahibnke o ouvoAikdg aplOuéds Twv
eUQUTEUNATOY OTNV oudda mapéuBaong aAAd kat otnv
opAda eAEYXOU. ZXETIKA e TN PeTa-avAluon Twv dixoto-
Hwv Sedopévav (dichotomous data), ot avaloyieg kivdUvou
Kat To 95% Tou dldoTnua eurmotoolvng Toug Urtohoyiobn-
ke. Ma Tiq ouvexelg petaBAnTég umoAoyiobnke n uéon di-
agopd (MD) kat To 95% Tou SlAoTHUATOG EUMOTOTUVNG,.

2.7 Movada avdiuong

>e OAa Ta MEPLOTATIKA N povada avaluong fTav To JKPOo-
eUQUTEUMA 1 N HvI-Bida Tou TomoBeTrONKE.

2.8 EA\InIA dedopéva

Ze TMEPUTTWOELG EPEUVWY OTOU KAToleg MANpopopieg dev
ATav eMapKelq, MPOOTABroaUE VA ETIKOWVWVAOOULE e
TOUG ouyYpageiq péow email. Av n mpdoBaaon ota eA\mn
ototxela dev ATav eQIKTY TOTE HOvo Ta dlabéalua oTotxeia
ouunepAauBdvovtav atnv avaluor SeSOUEVV.

2.9 EkTipnon Tng eTepoyévelag

H kAvikip etepoyévela a&lohoynbnke, efetdlovragq ta
XAPOAKTNPLOTIKA TWV EPEUVAV, TNV OUOLOTNTA METAEU TWV
OuppeTEXOVTWV/A0BeVWV, TNG TTAPEUBAONG KABWG KAl TWV
anoteAeopdTwy Onwg autd kabopiotnkav e BAon Ta KEt-
mpla cupnepiAnyng (inclusion criteria). XtatioTikd n ete-
poyévela unoAoyAoBnke péow tou Chi2 test kal Tou 12
statistic, émou ot 12 Tipég ATav ndvw and 50% unodrlwvav
OUCLOCTIKA ETEPOYEVELQ. ZTATIOTIKA ONUAVTIKY| ETEPOYEVELQ
urmpxe otav oL TIHEG p NTav pikpdtepeg Tou 0.1.

2.10 ExTipnon cuoTnpatikou AGéoug avapopdag

To ouotnuatiké Adbog avapopdg mpokurTel dtav Katd TNV
napouciaon Twv anoteAeoudtwv AauBdavovtat undgy pévo
Ta anoteAéouaTa mou unooTtnpeifouv Kal anmodelkviouv
Béom g €peuvag. Mpoomnabrioae va eEAAXIOTOTIOI|COUE
™V hepoAnyia otnv avagopd Twv anoteAeaudTwy, TV He-
poAnyia oxetikd pe T YAwooa kat T dnuooieuon, mpay-
MATOTIOLWVTAG Hla akpIRY] Kal euaiodntn avalrtnom moA-
Aam\wv mywv xwpelg neploplopols otn yAwooa. Emiong,
avalntioaue dokiuég ou Bplokovral oe eEENEN. TNV [e-
Ta-avéAuon neplocdtepwy and 10 gpeuvwy n mbavéTnTa
ouogTNUatikou AdBoug dnuoacleloewv dlEPEUVHBNKE e TNV
kataokeur] evég funnel plot kat v agloAdynon tuxaiag
aouppeTpiag.™

2.11 Z0vBeaon dedopévav

210x04 rjTav va diefaxbel pia peta-avduon av ummpxav
€peuveq e mapduoleq peTaBAnTég, (dla amoteAéouara



Kat {dla xpovikd dlactripara napakoAoudnong. Avaloyieg
OXeTIKOU KIvdUvou ouvdudotnkav yla dixdtoua dedopéva
(dichotomous data), xpnoluonowvtag HovtéAa otabepou
anoTteAéouaTog, €kTOG av umipxav meplocdtepeq amnod
TPEIG UeNETEG OTN WeTa-avdAuor, érou poviéha Tuxaiou-
anoTteAéopatog Ba xpnotpomnolouvrav.

2.12 A&loAdynon Tng moiéTnNTag

H nowdtnta g Hebodoloyiag Twv TUXALOTIOMUEVOV KALVL-

KOV HEAETWV KAl TWV TIPOOTITIKOV EPEUVWY AELOAOYNONKE

and Toug ouyypageig, aveEdpTnta Kat eig dimAouv, Xpnol-

portowwvtag To Cochrane risk of bias tool.™

H mbavétnta yia pepoAnyia extiuridnke yia entd diago-

PETIKOUG TOEIS.

e [lapaywyn Tuxaiag Katavounig: tav enapkng;

® Anokpuyn KAtavoung: HTav n Katavour enapkws Kpu-
on;

e “Tuphoroinon” (blinding) Twv CUUHETEXOVTWOV Kal TWV
EPEUVNTWV: TO €(dog TG MapéuBaong oe k&be oudda
aoBeviv anokpUeenke enapkng Katd tn dldpkela g
€peuvag;

e “Tuglomoinon” (blinding) Twv a&OAOYNTWY TWV aMoTE-
Aeopdtwv: To €idog ™G mapéupaong oe kdbe opdda
aoBeviv amokpUPBNKe EMAPKWG TPV TNV a&loAdynon
TWV AMOTEAETUATWY;

e EMNum dedopéva €kBaong: SleUKpvioTnkay Ta AN
dedopéva €KBaong eNAPKWG;

® EmekTIKr] avapopd amnoteAeoudtwy: €ylve 1 €kBeon
TV anoTeAeoudTwV XWPIg TV UMODEIEN ETUAEKTIKAG
TIANPOPOPNONG;

o ANeg mnyég depoAnwiag: ATav yevikd n €peuva ehéu-
Bepn and dA\a npoBAuara rou Ba uropoldoav va
Béoouv e UPNAS Kkivduvo peponuiag;

Kdbe épeuva xapaktnpiomke wg xaunAou piokou, ugniol

piokou Kal akaBdploTou piokou pepoAnwiag (Urodelkvio-

vTag eite EMeWPn enapkoug MANPOPOPNONG Yia va Umopé-

oel va emTeuxBel 0 XapakTnPLoOUOg, 1) AUPLBOAIC OXETIKA [e

TO HePOANTTIKS pioko) yia kdBeva amd toug emtd Topelg.

O1 €peuveg TeNIKA KaTtnyoplomowenkav wg eENG:

e XapunhoU pepoAnmTikoU KivdUvou (Uikpr) meavétnta va
€xel oupBel kamoto eidog pepohnyiag mou Ba ermped-
o€l ONUAVTIKA Ta anoteAéopata) epdoov OAOL OL TOME(G
ATav XapnAou pepoAnmtikoU Kivduvou.

e AkaBdplotou pepoAnmTikoU KivdUvou (eUAoyn Hepo-
Anuia mou rupodoTel kdmola au@BoAia OXeTIKA e Ta
arnoteAéopara) epdoov €vag 1 TepLocOTEPOL TOME(G
ATav acageiq.

e YynhoU pepoAnmrikoU KivdUvou (eUAoyn HepoAnwia
TIOU anmoduUVAUWVEL 0oBapd TNV eUroTooUvn OTa aro-
TeAéopara) epdoov Evag TOUNAXLIOTOV TOREAG XAPAKTN-
plotnke wg uPnAou Kivduvou.

OL avadpopikég ueNéTeg Baduoloyridnkav ue A,B,C (Babd-

pég A: uPnArg modtrag dedopéva, Babuog B: OxeTIkn

rolotnTa dedopévwy Kat Babudg C: xapnAig motdtnTag

Sedopévav) oUNPVA e TA TTPOKABOPLoUEVA KPITHPLA TOU

ouoTtruarog Bondemark. '

Ta kpttipLa yla v Tagvounon Twv epeuvmv kadopilovrat

WG egNG:
Babuog A: ugnAng nodtnrag dedopéva (6Aa ta Kpttripla
TPEMeL va AnpouvTal)

- Tuxalomonpévn KAWVIKY) JEAETN 1] TIPOOTTTIKY] HEAETN
Je pia emapkwg kabBoptouévn oudda eAEyXoU.

- KaBoplopévn didyvwon Kat KataAnktikd anpelo.

- AlayvwoTikd TeoT aglomiotiag kat enavaAnyiudtnrag.

- “TupAy” (blinded) a&loAdynon anoteAéouaTog
Babudqg B: oxetikn) modtnta dedopévwv (0Aa ta Kpirripla
nPEmneL va mAnpouvta)

- MeAéteq KOOPTWV Kal avadpOouIKEG UENETEG Me pia
EMAPKWG KabBoplopévn oudda eAéyxou i oudda ava-
Popdg.

- KaBoplopévn didyvwon Kat KaTaAnKTiké onueio.

- AlayvwoTikd teot a&lomotiag kat enavaAnyudtnTag.
Babuog C: xaunAng nodtnrag dedopévwy( €va 1| meplocd-
TEPA KPLTHPLa va TIAnpouvTal)

- Meydhn aroxr] katd ) didpkela Tng €peuvag

- Aoagng didyvwon kat onueio KatdAngng

- Otwxn avagopd otov MANBUTUS Twv acBevwy

AmoteAéopara

Mepiypapn peAeTwv

‘Evag ouvoAikdg aplbudg and 775 PeNETEG, oL omoieq evio-
niotnkav and TV NAEKTPOVIKY) avaliTnon wg OXETIKEG,
avakTtrnkav kat epapuéonkav Ta CUYKEKPLUEVA KPITHpLa
oupniepiAnng (inclusion criteria). "Yotepa and Tov amo-
KAELOUS OAWV TWV JIMAGTUNWY, KAl TO enakdAouBo otddio
avdyvwong tTng nepiAnyng aA\d kat OAou Tou Keluévou, 28
€peuveq BewpnriBnkav KatdAnAeq yla va cupnepiAngdolv
o€ auTr) TNV avaokdmnaon. And autéq Tig 28 £peuveg, 3 jTav
Tuxaloronuéveg KAWIKEG pehéteg (RCTs), dekatéooeplq
Tav TIPOOTTTIKEG KAl Evieka NTAV avOPOUIKEG HeAETeq (Mi-
vakag 1). H dladikaoia Tautomnoinong Twv epeuvwy mapou-
owdletat otnv Ekdva 1.

Ewkéva 1

Blinding of participants and personnel (performance bias)

Blinding of outcome assessment (detection bias)

@ | ® | @ |incomplete outcome data (attrition bias)
@ | @ | @ |selective reporting (reporting bias)

@ | @ | ® | random sequence generation (selection bias)
® | @ | @ | Mlocation concealment (selection bias)

3

£

3
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Feldmann and Bondemark 2008 o | & -
Jung et al 2011 D & 7

Sandler et al 2008 D & i+




Eikéva 2

Records identified through database searching
(n=775)

= i l

g Records remaining after application of inclusion Additional records identified through other
criteria sources (n =3)
(n =142) 3 studies identified through handsearching
3
h 4
Records excluded
Records after duplicates removed (n=74)
{n =145) T ™| 7astudies excluded after title
No duplicate found reading stage
i \
ecords screene:
. s . rd: luded
(n=71) — Records exclude
(n=33)
33 studies excluded after
— abstract reading stage
Full-text articles assessed
E for eligibility
3 =38
E. fn ] Full-text articles excluded, with
w l reasons
(n=10)
=} Studies included in StuiEs ren kg
gualitative synthesis : i P Eonly
il (n=28) intrarradicular placement
l 2 studies as being preliminary
E reports of included studies
Studies included in
g quantitative synthesis o study;::‘rﬁ;:ar::::sonly to:
(n =0) Y
= 1 study assessing bone to
implant contact
1 study not assessing palatal
TADs
1 study reporting only two
palatal implants
1 study for Onplants

A&loAdynon MNoiéTnTag TWV EPEUVWV AouBnong Kal Tiq anwAeleq aobevwv amd Tn PeAETN, ald
HOVO TPELG avaPEPOUV TIPOCAPHOYY] YA CUYXUTIKOUG Ta-
pdyovteg. Emopévwg, OAeq ekTdq amd autéqg TIQ TPELG He-
A€TEQ, eKTIURBNKAV WG UWNAOU pepoAnmTikoU Kivduvou. H
“tuphornoinon” (blinding) Twv a&loAoynTtwv fTav avéPiktn
AOyw TG puUONG TG map€upaong, yU' autd autég oL TPELG
€PEUVEQ EKTIUNONKAV WG akaBOPLOTOU HEPOANTITIKOU KLv-
duvou (Mivakag 2).

Tuxatortomnuéves KAVIKEG MeAETeg

H a&loAdynon Tng motdmTag Twv TUXALOTIONUEVWY KALVL-
KWV JeNeTwv &ylve e Bdomn To Cochrane risk of bias tool,
To omoio mapouotdletal otnv Ewkéva 2. ‘Oheg ol épeuveg
arnodelkvUouv emapkr Tuxaloroinon kat andkpuyn Tng
Katavoung. To Tuxalomoinon Twv KAVIKWV, TWV aoBevwv
Kal Twv agloAoyntwv dev tav eQIKTo Adyw TNG pUONG TNG

napéupaong. Mapdia autd, n mbavéTa UePOANTTIKOU Avadpopikes MeAeTes

A&Boug dev unopel va anopplpbel evteAng.Ot anwAeleq
aoBeviv amnd Tnv €peuva TEPLYPAPOVTAL AETITOUEPWS Kal
dev umdpyxel EvOelEN EMIAEKTIKNAG avapopdq amnoTeAéoua-
T0G. Me Bdon ta npoavapepBévTa aTolxela, ol épeuveg opi-
Covtal wg aKaddpLoToU HEPOANTTTIKOU KIvEUVOU.

Mpoortikég MeAéteg

AeKaTéooepLg TIPOOTTTIKEG HEAETEQ evToTiioTNKAY, AANG Ka-
pia dev Atav xaunAoU pepoAnmTikou Kivduvou, epAcoV Ka-
pia dev mMAnpoucoe Ta KpLtrpLa, ou €xouv kaboplotel aro
Tto Cochrane Handbook. OAeq ol €peuveq meptypdpouv
EMAPKWG Ta KPITHpLla ouprnepiAnyng, tnv nepiodo napaxo-

‘Evteka avadpoukég peAéteq evroriomnkav. H modtnTa
™G KdBe €peuvag ekTiuriBnke e Bdon Ta npokaboplouéva
Kptmpla Tou Bondemark.™ Ot épeuveg BaBuoloyriBnkay pe
okop A, B 1) C. ‘O\eg ol €peuveg MAnpoUoav Ta anartoupie-
va Kpitripla yla va Baduoloynboulv pe B kat €Tl Bewpou-
VTAL OXETIKNAG ToldTnTag dedopévwy (Mivakag 3).

MoooTIKA OUVOEON TWV CUUMEPINABAVOLEVWV UEAETWV
E€atiag ™q peydAng etepoyévelag peTagU Twv TAPE-
Bdoewv, Tou aplBpoU TwV aoBeEVWV Kal TWV TPOCWPLVWY
OUOKEUWV ayKUPWOoNG Mou ToroBeTABNKaY, KaBWg Kat TNG
TEPLOB0U TAPAKOAOUBNONG OTIQ UENETEG TIOU CUUMEPIAN-
@Onkav, peta-avaluon dev fTav ePIKTO va MPaypatornol-



nbel. H petra-avéAuon epeuviv uPniol Kal akabdploTtou
MepOANTTTIKOU KIvdUvVoU ev3EXETAL va elval TIAPATIAQVITIKY).
Av pia amdé Tig ouuneplhappBavopeveg €peuveg TIEPLEXEL
ouoTNUatikd Adbog, tdte N peTa-avdluon evdgxeTal va
ouvBéoel opaAuaTa, kat va dwaoel éva AdBog anotéAeopa,
To ormoio va epunveudel wg owaotd. To ouotnuatikd Addog
oTIq épeuveg Kal 1 dlaPopeTIKATNTA oTn oxediaon éxouv
arnokAeioel wa éykupn epunveia pHéow OPAdOTIOMNUEVWV
EKTIUNOEWV.

Mototikr} oUVOEDN TwV CUUNEPIAQUPBAVOUEVWY UEAETWY

O aplBudg TwV UKPO-EUPUTEUMATWY 1} TWV MvI-Bldwv avd
€peuva petaBdMetal petafl 9 kal 384 (Mivakag 4). Me-
ydheg dlapopéq mapartnpouvtal emniong otig meplddouq
napakoAoubnong petaglu twv epeuviv. Ot Zuger Kal ouv.
ava@gépouv Tnv Heyalutepn Tepiodo mapakoAoubnong
Tou avTloTtolxel oe 35.6 Urveq OTNnv avOPOMIKH TOUG HeNe-
™,™ ev oL Jackson kat ouv. avaggpouv diunvn nepiodo
TIAPAKOAOUBNONG OTNV TPOOTTTIKY| TOUG MEAETN.'® Metau
TWV TUXALOTIONUEVWY KAIVIKWV UEAETWV TO TTIOOOOTO aro-
TUXiag Twv MIKPO-EUPUTEUNATWY Kupaivetal amnd 4.% £wg
8.7%.7 'OAeq ektég amd uia amotuxieq mapatneridnkav
katd ) didpkela enovAwang. ‘ONot ot acbeveiq d€xONKav
€va UTEPWIO HIKPO-EUPUTEUA.

Meta&l Twv TPOOTTIKWY MEAETWY TO TTIOCOOTO amoTuxiag
yla Ta HIKPO-eupuUTEUATA Kupaivetal and 0% '8 -14.2%.°
Ot Wehrbein kat ouv. avaggpouv v €upeon xpnon 9
UMEPWLWY UKPO-EUPUTEUMATWY KATA TN JLApKeLla Tepimou
gvteka pnvav.* Ot Tosun kat guv. xpnouiomnoinoav 22 pi-
Kpo-elpuTEUATA Kal 1) Tepiodog mapakoAoudnong rtav
niepinou 3 prjveq.”® To eidog g xpriong dev avagpepeTal.
AvaQopikd (e To T0o00Td anotuxiag Twv pvi-idwyv, autd
Kupaivetat ané 0% '*% ge 22.2% 2'. O1 Gelgor kat ouv. T0
2004 xpnotomnoinoav 20 uwvi-pideq €upeca kat 20 dueca
yla v dnw PETakivnon Twv Youeiwy Kat mapatripnoav ot
ftav 6Aeq oTabep€q petd anod €va didotnua nepinou 5 un-
vav.™ Ot Luzi kat ouv. TonoBgtnoav 9 unepwieq Hwi-Bideq,
€K TV OTtolwv oL 2 anétuxav.?'

Meta&l Twv avadpOopIKWV PEAETWY TO TOCOCTO AMOTUX(-
ag TWV MIKPO-EUPUTEUPATOV peTaBAMeTal and 0% 2 oe
11%.2° Oi Krieger kat ouv. TomoBEmaoav 56 HKPo-eupUTEU-
pata yia mokiloug Beparneutikolq oKomoug Kal mapatr-
pnoav 6t dev xAbnke Kavéva Katd tn JLApKela NG €peu-
vag.22 Ou Takaki kat ouv avépepav tnv TomobETnon 148
MIKpOEUPUTEUPATWY, HOVO 16 amd Ta omoia anétuyav.® To
avtioTolyo MooooTd anotuxiag Twv pvi-fdwv Letall Twv
avadPOoMIKWOV HEAETWOV Kupaivetal and 2.1%  €wg 1.7.6%.8
2tV idla avadpopkr] YeNETN, ot Kim kat ouv. avagEpouv
0Tl TO MooooTd anotuyiag neptopidetal oto 4.06% av 2 -
KpO gupuTelpata elgaxbouv ava aoBevn.t

ZulATnon

H OUYKEKPUIEVN OUOTNUATIKY QVAOKOTINOT TAPEXEL ETL-
KalpomotnuEveg TIANPOPOopieg avapopikd e Ta moocoatd
EMTUX(OG TWV UMEPWIOV MIKPO-EUPUTEUNATOV KAl Twv
MWVI-BIS®V TIoU XPNOUoTIoloUvTal Yia aykupwaon otnv op-
BodovTikr. Zkomdg g mapoloag avackdmnnong, Ntav va

OUYKpivel Ta TooooTd anotuxiag Twv dUo Katnyoplwy, Ba-
owbéuevn otnv dlebvn BipAoypagia.

Elvat 5edopévo 4Tl oL TUXALOTIOINUEVES KAVIKEG MEAETEG TTA-
pExouv To UPNASTEPO emimedo KAWVIKAG TMANpopopiag Kat
OUMBAN\ouUY Og pia uPnAig TOLOTNTAG CUCTNUATIKA ava-
oKOTmMOoN."° AuoTUXWG, UMAPXEL UIKPOG aplBudg TETOLWV
MEAETWY, Ta omola va ouykpivouv Ta didpopa cuotnuata
evioxuong g aykUpwong otn dlebvry BIBAloypagia kat yU
auTtd OTn OUYKEKPLUEVN avaokdmnon oupnep\dBaue eri-
OMNG TPOOTITIKEG KAl avadPOUKEQ MeENETEG. H peydAn ete-
poyévela Twv dedoUEVWY UETAEU TwV EPEUVWY UMOPEl va
BewpnBel wg évag meploplopdg g napoloag avaokomn-
ong. O apBudg Twv aobevwyv, o0 aplBUdg TWV PIKPOEUPU-
TEUMATWV 1] TV UVI-Bdwyv, n mepiodog mapakoAoubnong,
0 TPOMOG XPHIONG TWV CUCKEUWY, aAA Kupiwg 0 apldudg
TWV MIKPO-EUPUTEUMATOV 1 TV Uvi-Bldwv avd acBevr| di-
apépouv anuavtikd. Ma autd to Adyo, pia peta-avdiuon
dev uropel va mpayuaronoindel. ErunAgéov, mbavol ouy-
XuTtikol mapdyovteg, ot omoiol Tpénel va AneBolv undyv
oe pia peta-avdiuaon, dev avapépovral €€ oAokArpou and
TOUG OUYYPUQEIG TWV EPEUVAV.

Epdoov okomdg Tng avaockdmnong rrav va evromioel ta
NMocooTd emtux{ag TWV MIKPO-EUPUTEUPATOV 1) TWV [UVL-
BOwv, dnwg autd avapgpovtal ot diebvr BiBAloypadpia,
npénel va kaboptotel n évvola Tng emtuxiag. O o kowd
anodekTdq 0PLOHOG TNG EMITUXIAG ATAV TO HIKPO-EUPUTEU-
pa i pvi-Bida mou mapépelve atabepd, xwpig onuela pAey-
MOVAG Kkat To omolo urooTripile TI§ 0pB0JOVTIKEG dUVALELQ
mou dexdtav KaBoAn tn didpkela NG opBodovTikng Bepa-
nelag.

Ta unepwla HKpo-euputedaTa €xouv Oel&el va mpoopE-
pouv Tnv anapaitntn aykUupwaon yla v eniteuén g op-
BodovTikig Bepaneiag. To elpoq Tng amotuxiag peTa&u
TV epeUVWV OAwV Twv dwv ATav 0 pe 14.2%. O Baotkdq
TEPLOPLONAG TWV UTEPWIWY UIKPO-EUPUTEUNATWV elval Ot
Mropouv va xpnaotgornonfolv Pévo yia KIVACELG JOVTIWV
omv dvw yvdbo. H tormoBgtnor| touq eival pia euaiontn
Texvika dadikaoia, n omola amaitel eEeldikeupévo meplo-
dovtoldyo 1| otopatikd xewpoupyd. H amopdkpuvon toug
anawrel, eniong, A Xepoupylkn enéuBaon. H oupBatikn
nepiodog enolAwong Twv 12 gpPouddwv pnopel va Bew-
pnBel wq PELOVEKTNA OE OXEON LE TNV AUEDN POPTION TWV
Hwi-Bdwv. Mapdia autd, didpopeg €peuveg unoatnpilouv
OTL N dueoN POPTION TWV UKPO-EUPUTEUNATWY TTAPOUCLd-
Cel avdloya nooootd entuxiag pe T oupBartiky eépTion.
3716 H yprjon Twv UwiI-Rdwv €xel euvonBel Tnv TeAeutaia
dekaetia, emeldn urmopouv va tormobetnBolv Kal amoua-
KpuvBoUv gUKoAa amd Tov (310 Tov 0pBOJOVTIKG, |IE TOTIKA
avaiobnoia oe dldpopeg MEPLOXES TOU PATVIAKOU 0aToU.
To eUpog Tou MocooTtou anotuxiag yla Tig uvi-Bideg Ku-
paivetal ané 0-22.2%. To KUPLOTEPO HELOVEKTNA, TO OTto(0
odnyel oe eANappwg peyallTtepa ooooTd anotuxiag eivat
n eukoAia otn xaAdpwon g Bidag dtav epapudlovtal o
auTn LoXUpEQ opBodovTikég duvdpelg. Yridpxel eniong n -
BavdtnTa Katd Tnv TonoBETNoN Tou, éva JIKPOoEUPUTEUA
va xruroel {wTikég douéq Kat popla, dnwg pideg dovTiwv



1 velpa, eldikd étav xpnaotuornotolvral 2 1| 4 euputelaTa.
AuoTuXwg, 0 aplBudg Twv Uvi-Rdwy avd acbevr dev ava-
pgpeTal oe OAeq TIg €peuveq. ErmAgov, oxedov kapia and
TIq épeuveg dev dleukplvilel Ttoleg amnd TIG anotuxieg agpo-
POUV TN povA XPNOoM Hvi-BIBWY 1) T XPrion Toug o {elyoq
avd acBevr). Enouévwg, dev prmopolue va eEdyoupe €va
A0QANEQ CUUMEPATHA OXETIKA |E TN OUOXETION aplBpou
MwI-BdWV ava aoBevn kat mooootd erutuxiag.

‘Ooov apopd otoug Mapdyovteg KivdUvou, N OTATIOTIKEG
Slapopég mapatnpouvtal PeTAEl amoTuxiag PIKPO-EUPU-
TEUMATWV 1} UvI-BIdwV Kat NA{ag 1} @UAOU TwV CUMUETE-
xovtwv. Evilapépov mapouatdlel To yeyovog OTL oL TiepLOo-
06tepeg €peuveq mephaupdvouv ducavdloya mooooTd
avipWV KAl YUVAIKWY, € ONUAVTLKY| UTEPOXT TWV ONALwWV.
H kaAr) oTopatikn uylewn €xel anodiexBel étt mailel kabo-
PLOTIKS POAO YLa TNV ETITUXA TWV MIKPO-EUPUTEUATWY Kal
TV Uvi-Bdwv. AVEMapKNG OTOMATIKN Uylewr] odnyel oe
PAEYHOVA TWV TIEPL-EPPUTEULATIKOV LOTWV, OL OTtoloL ETMN-
pedlouv Tn otabepdTnTa TWV EUPUTEUMATWY. H Ttapalel-
ToupYIKA dpactnpdtnta g YAwooag €xel karnyopnOel
oe JlAPopeg UEAETEG WG TAPAYOVTAG AMOTUXIag Twv -
KPO-EUPUTEUMATWY 1) vi-Bdwv. Kdmoleg and Tig mapapé-
TPOUG MO eMNPeAgouv BeTIKA TNV emTUX{a TWV OUOKEUWY

aykUpwong aroteAolv Tn MukvOTNTA Kat To 1dxoq Tou Ot-
abéoou ootol. To augnuévo mdxog Kat n UPnAr Tukvo-
nTa Tou Slabéaiuou 0otoU TIPOCPEPOUV AUENUEVN apXL-
K] 0TafepdTNTA KAl CUVETWS TIPOAYOUV TN JEUTEPOYEVT|
otabepdtnra. To Aentd MAxoq HAAAKWY OTWV Bewpeltal,
eniong, euepyeTikd, apou eivat AtydTepo eUAAWTO OE PAEY-
povr. H péon al\d kat ol mapdueoeq mMePLoxEg TG ure-
pPWAg MaPEXoUV 0N auTa TA XAPAKTNPELOTIKA KAl yU'auTo,
dkaing BewpouvTal IOAVIKEG TIEPLOXEG YlA TNV TOTIOOETN-
on MPOCWPWVWY CUOKEUWY ayKUpwaong. Ot CUYKEKPIUEVEG
neplox€q Bewpoulvtal katdhnAeq ylati eival pakpua and
™ Qartviakn) andéeuon kat dev umdpxel kivduvog Tpaupa-
TIOMOU PLWHV.

H okeAeTIkn aykUpwan €xel €va eupu medio KAVIKWV EQap-
poywv ota mAaiola Tng opBodovTikig Bepareiag. Ot evdel-
Eelq yla Ta umepwla PIKPo-eppuUTELNATA 1) vi-Bideg me-
plAapBdvouv dueon Kat Eupean xprion, onwg dlagaivetal
and v napouoa avackdénnon. Ouwg, and tn oTLyur| mou
TIOMEQ €peuveg Oev dleukptviouv av ol amotuxieg agpo-
pouv Tnv dueon 1 €uueon xpnon, dev Unmopoupe va tau-
TOTOW|COUNE ML OTATIOTIKA ONUAVTIKA OUOXETION petagu
™G XPNOoNG TWV UIKPO-EUPUTEUNATWY KAl TwV TIOCOOTWY
entuxiag Toug.

Zupnepdaopara

Ta umlepwla UIKPO-eUUTEUATA Kal ot Uvi-Bideg mapouaotdlouv udPnAd mooootd emituxiag, Ta onola eival ouykpiowa. H
XPNOWoTNTd Toug otnv evioxuon g aykUpwong otnv opBodovTikr Bepanela eival adlappioBitnt. H ermhoyr avdueoa
oTIq dUo BepameuTikég HEBADOUG EyKelTal aKOUA OTNV TIPOCWTILKY] ETIAOYH TOU KABE KALVIKOU, apou dev palvetal va UTtApxel
Kdrola onuavrikr dlagopd cUuewva pe Tnv apolaoa diedbvry BIRAoypapia.
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‘Epeuva Medline péow Pubmed 08.02.2016

#1 orthodontic anchorage[MeSH Terms] 2

#2 palatal implant{MeSH Terms] 0

#3 orthodontic anchorage[MeSH Major Topic] Schema:
allo

#4 orthodontic anchorage[MeSH Major Topic] 0

#5 ((palat*) AND implant*) AND orthodont* 364

#6 (palatal[Title/Abstract]) AND implant*[Title/Abstract]
775

#7 (palatal[Title/Abstract]) AND implant*[Title/Abstract]
AND orthodont* 246

#8 ((((palat*) AND implant*) AND orthodont*)) AND
success 37

#9 ((((palat*) AND implant*) AND orthodont*)) AND
failure 32

#10 ((((palat*) AND implant*) AND orthodont*)) AND
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#11 (orthodont*[Title/Abstract]) AND palatal[Title/Abstract]
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#12 (((orthodont*[Title/Abstract]) AND palatal[Title/
Abstract])) AND screw*[Title/Abstract] 50

#13 (((orthodont*[Title/Abstract]) AND palatal[Title/
Abstract]))
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#15 Gaumenimplantat[Transliterated Title] Schema: all 0

#16 (((orthodont*[Title/Abstract]) AND
Abstract]))
AND pin*[Title/Abstract] 1
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#17 (((palatal[Title/Abstract]) AND implant*[Title/
Abstract]))
AND success[Title/Abstract] 78

#18 (((palatal[Title/Abstract]) AND implant*[Title/
Abstract]))
AND failure[Title/Abstract] 39

#19 (((palatal[Title/Abstract]) AND implant*[Title/

Abstract]))
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#21 (palat*[Title/Abstract]) AND screw*[Title/Abstract] 244
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OR ((palat*[Title/Abstract]) AND implant*[Title/
Abstract])) AND success|[Title/Abstract] 123

#23 ((((palat*[Title/Abstract]) AND screw*[Title/Abstract]))
OR ((palat*[Title/Abstract]) AND implant*[Title/
Abstract])) AND failure[Title/Abstract] 71

#24 ((((palat*[Title/Abstract]) AND screw*[Title/Abstract]))
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Abstract] 343

Mivakag 1- Xapaktnptotikd epeuvwv, Ta&lvounuéves kata eidog Epeuvag.

Suyypagéag SUPPETEXOVTEG

TiThog €peuvag (Ap18udg,nAikia, guUAo)
Eidog épeuvag

Jung B 20113 41

Immediate vs conventional loading of nAwkia: 12-65

palatal implants in humas: a first report | 35 BrjAelg 6 dppeveq

of a multicenter RCT

RCT

Sandler J 2008 " 23

Palatal implants are a good alternative to  15.7 eTwv

headgear: A randomized ftrial 18 BnA 8 ap
RCT

Feldmann | 2008 % 120
Anchorage capacity of osseointegrated | 14.3 etav
and conventional anchorage systems: 60 BnA 60 ap

ARCT

Asscherickx K 2008 ° 33 kopitola:12.2

Clinical observations and success rates  ayépta:13.7

of palatal implants yuvaikeg: 35.8

Prospective Avtpeg: 47.5
19 6nA 14 ap

Wehrbein H 2009 # 22

Do palatal implants remain positionally | 21-62 etov

stable under orthodontic load? A clinical | 14 6nA 8 ap
radiologic study.
Prospective

Mepiodog
mapak/ong
(Hriveg)

appoBoAnuéva kal emeEepyaopéva e okl une- | 6

pPWLa PIKPO-gUpUTEUATA 2NG YevIdg (straumann,

Basel, Switzerland) 4.1x4.2x1A.

Xprion:dpeon +&ppeon

22 gupBartikr| eépTIOoN

19 dueon eopTIoNn

23 Orthosystem Straumann pikpo-guputedpata 25,8
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6x3.3x1A or 6x4xIA.

Xpron:dpeon +&ppeon

30 Orthosystem guputelpata(Straumann
Institut)
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MNapeppdosig

16,6-18,4



Suyypagéag

TiThog €peuvag

Eidog épeuvag
Kobayashi M 2014 %
Orthodontic skeletal anchorage using a
palatal external plate
Prospective
Jung B 2009 2
Success Rate of Second-Generation
Palatal Implants
Prospective
Crismani A.G 2006 #
Ninety percent success in palatal

implants loaded 1 week after placement:

a clinical evaluation by resonance
frequency analysis

Prospective

Mannchen R 2008 *

Success rate of palatal orthodontic
implants: a prospective longitudinal
study

Prospective

Bernhart T 2001 ®

Short epithetic implants for orthodontic
anchorage in the paramedian region of
the palate

Prospective

Jackson A 2008 ©

A comparison of stability between
delayed vs immediately loaded
orthodontic palatal implants
Prospective

Wehrbein H 1999 *

Palatal implants anchorage
reinforcement of posterior teeth: A
prospective study

Prospective

Tosun T 2002 *®

Method for the placement of palatal
implants

Prospective

Luzi C 2007

A prospective clinical investigation of
the failure rate of immediately loaded
mini-implants used for orthodontic
anchorage.

Prospective

Tzu-Ying Wu 2009 30

Factors Associated with the stability of

mini-implants for orthodontic anchorage:

A study of 414 Samples in Tawain.
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(Ap16p6g,nAikia, GpUAO)
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dldpeon nAkia 20eTwv
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30
19.7 etV
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136N\ 7 ap
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25.6+10.8 eTwv
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25.8+9.9 etV
15 fon\ 6 ap

21(1 drop out)
13-48 eTwv
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15-35 eTwv

N Katavopr) pUAou dev ava-
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15 6nA 8 ap
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34,3 etV
38 ap 60 6N\
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26.5+8.9 eTWV
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noBetriBnkav 2 Rideq oTIq MAPAPETES TIEPLOXES
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péon umepwia pagn)

30 2ngq yevidq epgutelpara (Orthoimplant,
Straumann) 4.2x4.1xI\ appoBoAnuéva TomoBeTr-
Bnkav otnv mpdobia TMEPLOXT| TNG UMEPWAG.
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20 eviaiag povadag,auto dlatpntikd and Tirdvio
epputelpara (orthosystem)

4x3.3xIA

Gpeon xprion

1ng yevidg unepwia Orthosystem eugutelpa-
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dldpeTpog 3.3 or 4xIA
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21 Branemark Nobel Biocare, Sweden kabapd
Titdvio

pARKog 3 or 4 A

dlapetpog 3.75 XA

xpnon: 15=Eupeon 6=aueon

23 Straumann orthosystem unepwia epeuUTEU-
pata 3.3xIAx 4/6xI\ TomoBeTNUEVA OTN PHEON TNG
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9 Orthosystem Straumann eugutetuara titaviou
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€upean xpron
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Medicon, Germany) urikog 9.6 or 11.6 I\ and
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Gelgor |.E 2007
Comparison of 2 distalization systems
supported by intraosseous screws.
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Gelgor |.E 2004

Intraosseous Screw-supported Upper
Molar Distalization

Prospective

Jung B 2012 31

Prognostic parameters contributing
to palatal implant failures: a long-term
survival analysis of 239 patients
Retrospective

Zuger J 2014 ™

Success rate of paramedian palatal
implants in adolescent and adult
orthodontic patients: a retrospective
cohort study

Retrospective

Karagkiolidou A 2013 24

Survival of palatal miniscrews used for
orthodontic appliance anchorage: A
retrospective cohort study
Retrospective

Topouzelis N 2012 32

Clinical factors correlated with

the success rate of miniscrews in
orthodontic treatment

Retrospective

Goliner P 2009 7

Immediate vs conventional loading of
palatal implants in humans
Retrospective

Ziebura T 2012 %

Mini-implants in the palatal slope-a
retrospective analysis of implant survival
and tissue reaction.

Retrospective

Nienkemper M 2012 3

Multipurpose use of orthodontic mini-
implants to achieve different treatment
goals.

Retrospective

SUPPETEXOVTEG
(Ap16p6g,nAikia, GpUAO)

Mapeppdosig
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11.3-16.5 etV

18 BnA 7 ap

239
20.6
158 6nA 81 ap

143
15.7
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41 (16 aoBevelg 1 eppiTteu-
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15,1 eTwV
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14.4+6.6 eTOOV

27 Bn\ 16 ap

@opTioN. group 1 €upean xprion group 2 dueon
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Eidog épeuvag
Krieger E 2015 2
One palatal implant for skeletal
anchorage- frequency and range of
indications
Retrospective
Takaki T 2010 %
Clinical Study of Temporary Anchorage
Devices for Orthodontic Treatment
Retrospective

Arcuri C 2007 %

Five year of experience using palatal
mini-implants for orthodontic anchorage
Retrospective

Kim Young Ko 2010 @

Midpalatal miniscrews for orthodontic
anchorage. Factors affecting clinical
success

Retrospective

ZUHPETEXOVTEG

(Ap16p6g,nAikia, GpUAO)

56
19.5
34 6N\ 22 ap

455
25.7+9.8 eTwv
358 6nA 97 ap

14
eAdxiotn nAkia 20 etwv
126nA 2 ap

128
23.4 eTwv
101 6nA 27 ap

Mapeppdoeig Mepiodog
mapak/ong
(uriveg)
2ng yevidg evOOOTIKS TUAMA: 4.2XI\ UN- Sev avape-
Kog X 4.1\ dldpeTpog, Orthosystem, petat
Straumann,Basel, Switzerland
PIAS unepwia pikpo-guputelparal29 ot péon  dev avaps-
urepwia pagr} and 19 oTIq MAPANETES TEPLOXEG  PETAL

opdda eNEyxou:vi-Bideg 1.2xI\ oe dldpe-
Tpo(dualtop autoscrew Jeil Medical Corp Korea;
OSAS DEWIMED Co Ltd Germany)1 otn péon
UepWa Kat 9 oTIq MApAPETeS TIEPLOXES
MIKpO-glpuUTEUATA TITaviou Straumann 23
Orthosystem 3.3 dlapétpou and 4xi\ or 6XIA
prKoug. B€on péodtnTa npdoblag meploxnig
urepwag

Xprion:dpean +&ppeon

2 eldwv pvi-Bideg  dlduetpog1.5 XA, unkog S5xIA 6
KLS-Martin, and kat o aA\6 Stap€Tpou 2xIA Kat
unkoug 5xA Orthoplants, Biomaterial korea. 197
MWI-Bideg TomoBeTrBNKAV 0T HEDT UMEPWLA

paen yla Toug eVAAIKEG Kal OTIG TTAPANETES Yia
Toug epriBoug/. dueon gopTion. 2 Uwi-Bideq avd
aoBevn kuplwg

18

Gpeon xprion
Mivakag 2- A&loAdynon notdtnTag avadpoutkwy UEAETWY
Juyypagéag Ka@opiopévn opdda  Kabopiopévn didyvwon  AlayvwoTikG TEOT  AlayVWOTIKG TEOT  Balpog
eAéyyou kai TEAog Bepaneiag a&lomoriag emavaAnyipoTnrag
Jung 2012 vat vat dev avapgpetal dev avapépetat B
Karagkiolidou 2013 vat vat dev avapgpetal dev avapgpetal B
Zlger 2014 vat vat dev avapépetal dev avagpépetal B
Ziebura 2012 vat vat dev avapépetal dev avapépetal B
Nienkemper 2012 val vat dev avapépetal dev avapépetal B
Topouzelis 2012 vat vat dev avapépetal dev avapépetal B
Krieger 2015 vat vat dev avapépetal dev avagépetal B
Takaki 2010 vat vat dev avapépetal dev avapépetal B
Goliner 2009 vat vat dev avapgpetal dev avapgpetal B
Arcuri 2007 vat vat dev avapépetal dev avapépetal B
Kim 2010 vat vat dev avapépetal dev avapépetal B



Mivakag 3- A&§toAdynon motdtnTag mpoonTKWY UEAETWY

Zuyypagéag Kpitipia  Mpooappoyy  Mepiypagn
oupmePIANYNG CUYXUTIKWV meéavou
capwg MapayovIiwv  GUGTNHATIKOU
KaBopiopéva AdBoug
Asscherickx 2008 | vai-xaunAoU | vai-xapnAou | dev avagépetal-
KivdUvou KivdUvou anpoodlopLoTou
KldUvou
Wehrbein 2009 var-xagnAou  oxi-uymAoU  vai-xapnhou
KlvdUvou KivdUvou KIvdUvou
Jung 2009 var-xagnAou | éxi-uymAoU | dev avagEpeTal-
KivdUvou KivdUvou anpoodléploTou
KIvdUvou
Mannchen 2008  vai-xaunAoU  Oxi-ugnAol  dev avapépetal-
KivdUvou KivdUvou anpoodlépLoToU
KlvdUvou
Crismani 2006 varxapnAou | éxi-udnAol | vat-xaunhou
KivdUvou KivdUvou KlvdUvou
Kobayashi 2014  vai-xaunhoU  Oxi-ugnhou  dev avapgpetal-
KivdUvou KivdUvou anpoodlépLoTou
KldUvou
Bernhart 2001 var-xagnAou | éxi-uynAou | dev avapEpeTal-
KivdUvou KivdUvou anpoodléploTou
Klvduvou
Jackson 2008 var-xapnhou  Ox-ugnlol  dev avapEpeTal-
KivdUvou KivdUvou anpoodlépLoTouU
KivdUvou
Wehrbein 1999 varxapnAou | éxi-ugnAol | dev avagépetal-
KivdUvou KivdUvou anpoodléploTou
Klvduvou
Tosun 2002 var-xapnhou  Ox-ugniol  dev avapEpeTal-
KivdUvou KivdUvou anpoodlopLoTou
KivdUvou
Luzi 2007 varxapnAou | unclear risk | dev avagpépetal-
KivdUvou anpoodloploTou
KlvdUvou
Wu 2009 var-xapnhod  val-xapnAou  dev avapgpeTal-
KivdUvou KivdUvou anpoadlopLoToU
KivdUvou
Gelgor 2007 var-xagnAou | éxi-ugnAou | dev avapépeTal-
KivdUvou KivdUvou anpoodloploTou
Kivduvou
Gelgor 2004 var-xapnhod  Ox-ugnlol  dev avapEpeTal-
KivdUvou KivdUvou anpoadlépLoToU

KivdUvou

TugpAomoinon
a&lohoynTwv

Ox1-anpoadlopLoToU
KivdUvou

Ox1-arpPoadlopLOToU
KivdUvou
Ox1-armpoodlopLoToU
KivdUvou

OX1-anpoadlopLo0TU
KivdUvou

Ox1-anpoodloploTou
KivdUvou
Ox1-anpoadlopLloTou
KlvdUvou

Ox1-arnpPoodlopLoTOU
KivdUvou

OX1-arnPoodloPLOTOU
KivdUvou

Ox1-anpoadloploTou
KivdUvou

Ox1-arnpPoodloPLoTOU
KivdUvou

Ox1-arnpPoodlopLoTOU
Kivduvou

Ox1-anpPoodloPLo0TU
KivdUvou

Ox1-arnpoodlopLoTOU
Kivduvou

Ox1-anpoodloPLoTOU
Kivduvou

Avagopd
anmwAeiag
aofevwv

vat-xapnAou
KivdUvou

vat-xapnAou
KivdUvou
vat-xaunAou
KivdUvou

vat-xapnAou
KivdUvou

vat-xapnAou
KivdUvou
vat-xapnAou
KvdUvou

vat-xapnAou
KivdUvou

vat-xapnAou
KivdUvou

vat-xapnAou
KivdUvou

vat-xapnAou
KIvdUvou

vat-xapnAou
KivdUvou

vat-xapnAou
KivdUvou

vat-xapnAou
KivdUvou

vat-xapnAou
KIvdUvou

Avagpopd
mepiddou

napak/énong

vat-xaunAou
KivdUvou

vat-xaunAou
KivdUvou
vat-xaunAou
KivdUvou

vat-xaunAou
KivdUvou

vat-xapniou
KivdUvou
vat-xaunAou
KlvdUvou

vat-xapnAou
KwvdUvou

vat-xapnAou
KivdUvou

vat-xaunAou
KivdUvou

vat-xapnAou
KIvdUvou

vat-xaunAou
KIvdUvou

vat-xapnAou
KIvdUvou

vat-xapnAou
KIvdUvou

vat-xapnAou
KivdUvou

Kivduvog
ouoTNHATIKOU
AGBoug

anpoaodlopl-
oTOoU KIvdUvVoU

uymAou
KivdUvou
uynAou
KivdUvou

uymAou Kiv-
Suvou

ugnAou Kiv-
duvou
uwnAou Kiv-
duvou

uynAou Kiv-
duvou

anpoodLopt-
OTOU KIvdUVoU

uynAou Kiv-
duvou

uynAou Kiv-
duvou

anpoadlopl-
oTou KIvOUvVou

anpoadlopl-
oTOoU KIVOUVOoU

uynAou Kiv-
duvou

uynAou Kuv-
duvou
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TautétnTa
€peuvag

Jung 2011 RCT
Sandler 2008 RCT
Feldmann 2008 RCT

Asscherickx 2008 Prospective
Wehrbein 2009 Prospective
Kobayashi 2014 Prospective
Jung 2009 Prospective
Crismani 2006 Prospective
Mannchen 2008 Prospective
Bernhart 2001 Prospective
Jackson 2008 Prospective
Wehrbein 1999 Prospective
Tosun 2002 Prospective

Luzi 2007 Prospective
Tzu-ying wu 2009 Prospective
Gelgor 2007 Prospective
Gelgor 2004 Prospective
Jung 2011 Retrospective
Zlger 2014 Retrospective
Karagkiolidou 2013
Retrospective

Topouzelis 2012 Retrospective

Goéllner 2009 Retrospective
Ziebura 2012 Retrospective

Nienkemper 2012
Retrospective

Krieger 2015 Retrospective
Takaki 2010 Retrospective

Eidog
aykipwong

mini implants

mini implants
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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.

Ewdva 2
NORMAL
82
80
2
32
21.9

4 mm
103
4 mm
95

90-110
4 mm
+2 mm




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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Ewkéva 4




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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Introduction of the Board of Directors of the Greek Association for Orthodontic Study
and Research (GAOSR)

We are delighted to welcome you to the combined fourth and fifth issue of the «Greek Journal of
Orthodontics», edited by our colleague Apostolos Tsolakis.

The issue you hold and the next issue(sixth) are dealing with the subject of Temporary Anchorage
Devices.

These issues were unanimously entrusted by the Board of Directors of GAOSR to Assistant Professor,
Apostolos Tsolakis, as host Editor, Specialized in Case Western Reserve University of USA, who chose
the team of authors to give the best possible coverage of the subject.

The seventh issue of the journal was unanimously assigned by the Board of our Association to the
professor of medicine of University of Athens, Effie Basdra as host Editor, Specialized in Orthodontics at
the University of Columbia, USA.

Introduction of the Editor of this Issue

It is a great honor for me to be the editor of the combined fourthffifth issue of the «Greek Journal
of Orthodontics», which was entrusted to me by the Board of Directors of the Greek Association for
Orthodontic Study and Research.

This issue of the «Greek Journal Orthodontics» is titled «Temporary Anchorage Devices».
The following five topics of immediate clinical interest are presented:

- Our colleague Gerassimos Angelopoulos has a very interesting interview with an opinion leader in the
subject of TADs Chris Chang.

- Matthew Sanoudos, Elias Bitsanis and I, present the basic principles of bone biology of temporary
anchorage devices.

- Aliterature review follows of the possibilities offered by orthodontic micro implants for intrusion by our
colleagues Dimitris Sampasiotis, Elias Bitsanis and I.

- Our colleagues Lydia Kakali and Dimitrios Kloukos present a systematic review of palatal mini-implants
against mini-screws to enhance orthodontic anchorage support.

- Last but not least, our colleagues Gina Theodoridis and Benedict Wilmes who present with two
clinical cases the application of orthodontic mini-implants in the anterior palate for the treatment of
anteroposterior orthodontic disharmonies.

It should be noted here, that in the international literature the term Temporary Anchorage Devices
corresponding to the term TADs refers to both orthodontic micro-implants and mini-plates. The
orthodontic micro implants are also referred to as mini implants or mini screws. The editorial committee
maintained the terms of reference of each author.

With my wishes for an enjoyable reading

Apostolos Tsolakis
Assistant Professor, Private Clinic Larissa



Interview with Dr. Chris Chang by Dr. Gerassimos Angelopoulos

CHRIS CHANG, D.D.S. PhD ABO Cert.

Dr. Chris Chang received a PhD in bone physiology, Bachelor
of Orthodontics from the University of Indiana in 1996 and he
is a Diplomate of the American Board of Orthodontics (ABO).

He is the author of the iAOI workbook, ABO Case Reports,
Orthodontics, Jobsology and publisher of the International
Journal of Orthodontics and Implantology (iJOI).

Dr. Chang often gives speeches around the world, with a wide
range of issues that includes the treatment of impacted teeth,
Orthodontic Bone Implants, combined treatment of orthodontic-
implants and effective Jobs’ presentations. As a private trainer
since 2006, he has taught over 2,000 doctors from more than
21 countries.

He has also established Newton’s A, Inc. and Beethoven
Orthodontic and Implant Group, based in Hsinchu, Taiwan.

His passion for digital learning led him to the production of
a complete series of video seminars in Orthodontics and the

Implantology and an application, the Beethoven Dental
Encyclopedia.

He has been actively involved in the design of orthodontic bone

implants and their application to the treatment of impacted teeth.

Recently he focuses on combined treatment of Orthodontics and implants.

Dear Dr. Chang,

Thank you for accepting this interview.

The current issue of Greek Journal of Orthodontics (GJO) is
dedicated to Temporary Anchorage Devices.

1. What is the impact of Temporary Anchorage Devices
(TADS) on Orthodontics?

When | first started fifteen years ago, | realized that this is
the future. That is fifteen years ago.

One year later, | converted the traditional anchorage into
Tad. The biggest advantage is, that you don’t need to rely
on the patient compliance and secondarily, you don’t need
to fit a molar band. Because if you want to use headgear,
you need a molar band. To fit molar bands, you need fifteen
minutes. At this time frame, | can bond upper and lower
brackets. This is a waste of time and when you fit a band
it may hurt the patient. In fifteen minutes, | can insert 20
mini-screws.

2. Do you therefore believe, that there is space for
traditional biomechanics? Have you completely
eliminated headgear or reverse headgear from your
everyday practice?

That is exactly what happened in my office. For the past
fifteen years, | have never used one headgear, never nor
rapid palatal expander. | use Damon brackets for expansion.
If you leave the arch wire long enough, four to five mm of
expansion is easy. If you need more, five to ten mm, you
use the last arch wires which is .016X.025 SS or .019X.025
SS and keep them there for 6 more months and you will
expand.

3. Aren’t you afraid that in that way you may cause
dehiscence in the buccal plate as shown by Vanarsdall?

If you use RPE you still face the same problem. That is why
| only do reasonable amount of expansion.



4. What if you where to use Mini-screw Assisted RPE
(MARPE).

This is a question, | told myself so many times.

The approach is so complicated and in my office for the
past fifteen years, | did not have one time the need for such
an approach, since | am using Damon and mini screws.

5. What are the problems encountered with TADS in your
everyday practice.

Number 1.

Inflammation, if the patient doesn’t brush properly.
Number 2.

If the quality of the bone is poor, which is soft bone,
sometimes you may encounter screw failure. If this happens
do not worry. Clean it with alcohol and put it back in, within
a minute the problem would be fixed.

6. So you are putting back the same screw without
sterilization?

Exactly!

Because otherwise you will need to postpone insertion till
the next appointment due to sterilization. So within a minute,
| clean the mini-screw with alcohol gauze, put some local
infiltration anesthetic and re-insert the screw. The patient
doesn’t even realize what happened and you are already
finished.

7. When do you feel that mini-screws are not the Tad of
choice and we should use mini-plates instead?

No, for the past fifteen years, | only used one mini plate
and | didn’t like it! It is way too invasive. If one screw is not
enough then put 2 screws and then it will be ok! One screw
is 20 seconds two screws is forty seconds. Why would you
like to send it in to the oral surgeon to have a plate placed?
It is too invasive. If it was my daughter | would never want
her to have a mini plate, period.

8. In some cases you push the whole dentition
backwards. In many of these cases usually clinicians opt
for extraction treatment. Aren’t you afraid that you may
be violating the limits of the dentition in the three planes
of space, causing probably terminal molar impaction?

That is a good question!

| still believe that four bicuspid extraction is the way to go, but
sometimes when the patient refuses to have four bicuspid
extraction or is in the borderline zone, then | have the option
in these cases to go into full dentition distalization. But in
obvious cases, with severe crowding, bimaxillary protrusion,
four bicuspid extraction is the right choice.

9. In which cases you would rather go with second molar
extraction?

If | fear that the mechanics will cause the central incisors
to upright. For example, when the overjet is too big, taking
out first premolars when closing the space may lead to the
central incisors becoming too upright. In that situation you
will opt to take out teeth that are as far back as possible. In

such cases, second molar is the better choice provided the
patient has decent third molars in the maxilla.

Similarly, in the mandible, in class lll cases with retroclined
lower incisors if you take out premolars the incisors may
become further retroclined. So, second molar may also be
the better choice for this situation.

10. In some cases you are positioning extra alveolarly
the mini-screw in the mandible. In some cases, though
the buccal shield is not thick enough. How do you
manage this problem?

| don’t have that kind of problem in my office. Friends from
USA have told me that oriental buccal shields are bigger
than Americans. | do not agree, | feel that what is needed
is to get used to that anatomic landmark. So if you have a
problem to find the buccal shield get a dry skull and you will
be able to locate it.

11. Similarly in the infra zygomatic crest?

The infra zygomatic crest has one problem. If the bone is
thin in the area and the sinus is big you may encounter a
problem. You may poke into the sinus. In that case, you
cannot use an infra zygomatic crest screw. You then have
two alternatives. Number one solution is to insert a screw in
the palate. Number two is to insert the screw between the
roots with small diameter screws (1.5x8 mm). If you pop into
the sinus and the initial stability is good it doesn’t matter you
leave it in the sinus. Some people may fear that you may get
infection. Do not worry. The sinus is so dirty your screw is
very clean.

12. Will you give antibiotics in such a case?

You do not need it, but if you want it, that is ok! | routinely
prescribe antibiotics and pain killers.

13. With infra zygomatic crest screws you recommend
a 2 mm width by 12 mm length. Will you consider a
shorter screw in view of the studies that the cortical
bone basically is the one that is critical for the stability
of the screw?

The length of the screw is not a problem. For example, if
you use a 2 mm width by 12 mm mini-screw, you engage
three mm you let the rest outside the soft tissue. It is ok it
doesn’t matter if you use 10 or 12 mm. One size fits all, is
the best way to go. You reduce your inventory and make
your office management much easier! That is why | prefer
one size: 2x12 mm.

14. So you are using the 2 mm width by 12 mm mini-
screw in 95% of your cases and the 2 mm width by 14
mm you are using it just posteriorly for the Ramus.

The latter | use in two situations. First for the ramus because
of the thickness of the Medial pterygoid muscle and number
two if you want to protract posterior teeth forward then when
you put a screw and when you tilt the screw forward the
height will reduce. So, a longer screw will keep the screw
head still in the main arch wire level.



15. Do you have irritation with the screws?

If you put a screw vertically as | described in my lecture, you
will never have that kind of problem.

16. What, in your opinion, is the direction orthodontics is
likely to take in terms of diagnosis and biomechanics in
the next ten years?

The only thing | know is yesterday. It is difficult to know
tomorrow. Because the world is changing very fast. But,
if | want to make a ball guess, my guess will be that the
future of Orthodontics is digital Orthodontics. We don’t
need impressions. Scan it and then get the rest of the
diagnostic material. When you get the materials, you send
it to someone and get diagnosis and treatment plan. Based
on that diagnosis and treatment plan, we can create the
best precise customized appliance for this patient. So, we
can thus have a precise appliance positioned in the precise
height.

17. Will this lead to the reduction of treatment need
rendered by specialized orthodontists?

It will, it is possible. Any revolutionary technique will have
the positive consequences and the negative ones, but if that
is the trend, | think we should get prepared. For example.
If one day the patient comes in, you scan, get the data and
send it to somebody else for diagnosis and treatment plan.
Based on that, you will receive all tools to move teeth and
all you will need to know is when you should move from
one stage to the other. Things will be simplified. The most
crucial part of Orthodontics is the diagnosis and treatment

plan. If this individual is very good with experience in several
thousand cases, and within one minute can assist you in
what kind of treatment plan is reasonable and what kind
of Orthodontic tool is pertinent, this will ease the situation
dramatically.

18. Do you use aligners? And what do you feel about
aligners and Orthodontics?

Well, this is a very sensitive topic. | do use aligners in my
office a lot. But to compare with brackets it's a matter
of efficiency. Today brackets can be very precise, very
effective. In the future | think Aligners will get very powerful
for sure. We should get ready for that. But for difficult cases
today, with the use of brackets is easier to solve complex
problems.

19. Any last comment for our colleagues?

My message for the young generation is. Ten years ago,
| thought, Orthodontics reached the top. But today when
I look back, | think Orthodontics is just in the beginning.
There is huge potential for our profession. The next ten
years the young generation will have to study every single
day. Because, things will change so fast. If you stop learning
for couple of months you will probably won’t be able to
catch up. Because, there are a lot of smart people in our
profession working really hard. They study day and night,
and you will see the learning curve to double the knowledge
instead of every 10 years, that used to be ten years ago, to
only 2 months in ten years from now.

Thank you very much for a very informative interview!

It was my pleasure!



Temporary anchorage devices: Bone biology principles
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Abstract

Temporary anchorage devices (TADs) help to minimize or eliminate an undesired tooth movement during orthodontic
force application. The philosophy behind using TADs for skeletal anchorage is that since they don’t possess a periodontal
ligament, the reactive forces will be absorbed by surrounding osseous structures and only the desired therapeutic movements
will be allowed. Microimplants are generally made of titanium alloys which are biocompatible materials and they permit
osseointegration. Nevertheless, contrary to the dental implants, a high degree of osseointegration is not a requirement for
orthodontic microimplants to be functional as anchorage devices. The way a microimplant will perform under orthodontic
loading and its mechanical retention is closely related to the physiology of bone-implant interface and it depends on the
degree of a. the bone-implant contact, b. the bone volume adjacent to the implant and c. the bone remodeling in the bone-

implant interface.

Introduction

Although TADs have been a relatively recent addition to the
orthodontist’s arsenal, in reality, there is along history behind
them. There are plenty of references in the bibliography of
clinicians using some sort of implant to move teeth many
years before TADs were introduced. Roberts was probably
one of the first researchers to realize the potential of
titanium implants as an orthodontic anchorage and conduct
systematic research on the topic !l His “first generation”
of TADS featured a regular dental implant in the retromolar
area that was used to protract second molars and close the
space of the frequently extracted first molars 3. However,
it was Kanomi that established the term mini-implant and
created the TAD in the way we use it today “. Nowadays
there are hundreds of different types of this appliance and a
new field of orthodontic research (Figures 1, 2).

Anchorage value

Newton’s Third Law states that “for every action, there is
an equal and opposite reaction”. When trying to move
teeth orthodontists must acknowledge this law and realize
that every time they try to move teeth there is a possibility
to simultaneously create an undesired tooth movement.
Orthodontic anchorage has been defined since 1923 as
“the base against which orthodontic force or reaction of
orthodontic force is applied” and essentially means the
resistance to undesired tooth movement ©!. Any structure
that is covered by a periodontal ligament (PDL) will more or
less move under force application since PDL is effectively
the apparatus that makes orthodontic movement possible.
The philosophy behind using TADS as skeletal anchorage
is that since they have no PDL, the reactive forces will

be absorbed by osseous structures and only the desired
therapeutic movements will be allowed.
There are many different ways to achieve anchorage. One

Fig. 1

Fig. 2

Missing lateral, posterior mesial movement
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simple classification could be as follows:

1. Anchorage with the use of extra-oral support (headgear
or face mask etc.)

2. Anchorage with the use of intra-oral appliances (Nance,
lingual arch etc.).

3. Intermaxillary anchorage using support from teeth in the
opposite dental arch (Class Il or Ill elastics)

4. Anchorage by modification of fixed appliances (tip-back
or gable bends, buccal root torque etc.).

5. Skeletal anchorage (ankylosed teeth and all forms of
implants or plates).

It's a well-known fact that absolute anchorage or stabilization

of teeth can be only reliably achieved using ankylosed

teeth or some type of implant or plate. Every other type of

anchorage either creates some sort of reciprocal force that

needs to be manipulated or relies on patient compliance

which has a certain degree of unpredictability .

Biology

One of the major advantages of TADS is the versatility of
placement. TADS can be placed in the close vicinity of the
anchorage requirement within the alveolar process typically
in an inter-radicular location. This way the need for complex
biomechanics is minimized while anchorage remains
maximum. There are numerous case reports and papers
in the last 20 years emphasizing the clinical application
and potential of TADS [ However, both clinicians and
researchers very often assume that TADS function in an
identical manner to endosseous dental implants. It has been
well demonstrated that regular endosseous dental implants
after a period of time are rigid [1]and capable of withstanding
high orthodontic forces and prolonged loads ® €, On the
other hand, TAD research has shown that larger forces
(e.g., 10 N) cannot be routinely supported over a prolonged
duration (1- 2 years) and mini implants are typically used for
movement of few teeth over a period of 6-8 months (Figure
3) UL Persistently high failure rates appear to be a major
problem of TADS. The most significant difference between
regular dental implants and many of these TADs is the lack
of osseointegration of the mini implants. While it was desired
that mini screws would not fully osseointegrate and could
be removed upon completion of their use, the high failure

Mesial movement of lower molar

rate (10-30%)!"" and displacement 'l can make that use
challenging. For this reason, orthodontists explored other
skeletal anchorage options such as mini plates ['? and other
extra-alveolar sites such as the palate for a more favorable
placement of TADs(Figure 4)',

Fig. 4
En masse retraction in lingual orthodontics

Osseointegration -Introduction

Generally, the definition and mechanism of a successful
bone device implantation have been described by the term
osseointegration ¥, Osseointegration is the presence of
vital load-bearing bone directly in contact with the implant.
Most of the implant studies examine bone sections and
quantify histological parameters at the bone-implant
interface. Some of the variables that can be measured
are percent bone to implant contact (%BIC), percent bone
volume fraction (% BV/TV) within the threads of an implant
and bone remodeling (% bone formation rate/year, %BFR/
year). Nevertheless, the definition of a «successful implant
«on a histological section is not easy and not readily
measurable. Primary and secondary stability cannot be
evaluated on a histologic section and the same occurs for
almost all mechanical factors. The exact opposite occurs
with a failed or failing implant. The presence of fibrous
tissue and woven bone " at the implant interface on
histological sections indicates overload and predicts future
failure. In general, there are many challenges in conducting
endosseous implant research. Selection of an appropriate
animal model, interpretation and extrapolation of results to
humans, ability to mimic clinical conditions by conducting
long-duration studies (>9- 12 months) and analysis of the
in vitro cellular and molecular responses ' for the clinical
situation are just a few of the problems that need to be
solved.

Histological variables

There are a lot of studies published on different animal
models however, there are limitations and advantages to



each animal model and direct extrapolation of the results to

humans should be avoided!"”.. Some of the most important

histomorphometric variables that describe successful
implantation are the folllowing:

e Bone implant contact (BIC) is measured in most
histological studies. Although bone contact as
measured in studies is a static measurement, it actually
describes a dynamic process. There is bone remodeling
at the implant interface which makes that measurement
dynamic. That means that different areas of the implant
may contact bone at different times as bone is increased
or decreased by remodeling!®. It has been shown that
across species remodeling rate is elevated in close
proximity to the implant and high at implant interface ',
which makes almost certain that bone contact changes.
Literature indicates that the shape of the implant and
the design of the implant threads can have an impact
the amount of bone contact!™™ While bone contact
measurement is important is not a direct predictor for
implant success.

e Bone volume (BV) 2% adjacent to the implant and
contained within the threads This specific bone is
either generated by contact osteogenesis or distance
osteogenesis!®!. The biologic basis here is that bone
ingrowth occurs toward an osteogenic surface, in areas
where bone did not exist before

® Bone remodeling. A manifestation of viable bone at an
implant interface is a key to success. One method to
measure the metabolic activity at an implant interface
is by estimation of bone remodeling in supporting
cortical and trabecular compartments. Measurement of
bone remodeling involves the use of an intravital bone
label (Figure 5). The rate of cortical and trabecular
bone turnover in humans is estimated to be at 2-10%/
year and 25-30%/year, respectively 2. After implant
placement there is elevated bone remodeling during
initial phases of healing which is usually described with
the term regional acceleratory phenomena (RAP)®2To

Fig. 5
Intravital labels

evaluate bone remodeling histomorphometric variables
such as mineral apposition rate, mineralizing surface/
bone surface (MS/BS) or bone formation rate (BFR)
are measured in mineralized sections. These variables
reveal the dynamic nature of the metabolic activity in the
bone and certainly reveal more information than static
variables such as BIC. Analysis of retrieval specimens
from various animal species have demonstrated that
even after accounting for periods of time for typical
bone healing, a persistently elevated remodeling rate is
observed in implant adjacent bone in the long term (2
years out after implantation) "\ It is unclear though if
this is important for the long-term success of implants

Microcomputed tomography

Microcomputed tomography (UCT) is the latest innovation
in the study of bone healing and adaptation. uCT images
provide 3D reconstructions of the region of interest and help
overcome one of the major limitations of standard histology.
That is that only a select number of 2D sections can be
examined and the true 3D nature of the implant interface
cannot be visualized®!. It appears that uCT will revolutionize
static histological measurements but at the moment cannot
replace dynamic histomorphometry. This new technology
has also some new type of problems to overcome like
scatter and beam hardening ®. In comparison with
traditional histology, UCT can collect the same information
only in static measurements (31,

Materials for TADS

Titanium is an ideal biocompatible material that allows for
direct bone contact (osseointegration) between endosseous
dental implants and the host bone 4. Mini screw implants
are generally made of titanium alloys . Contrary to
dental implants, a high degree of osseointegration is not a
requirement for orthodontic mini-implants to be functional
as anchorage devices. Stainless steel bone screws have
also been widely used in orthognathic surgery for fracture
fixation. Unlike titanium alloy, stainless steel screws tend to
develop a fibrous tissue interface between the screw and
bone 26 27 This fact allows easier retrieval as it reduces
removal torque, 2. Stainless steel TADs have been used
for en-masse space closure showing promising results 2.
There are 2 major issues regarding steel anchorage devices
primary stability and bone-healing responses. Primary
stability is defined as the mechanical retention at insertion
and is quantified by insertion torque. It has been reported
that a wide range of insertion torque values can achieve
high TAD success rates B%. In contrast, excessive insertion
torque might cause negative effects such as bone necrosis
and increased microdamage ©B'. When microdamage
accumulates, it can contribute to mini-implant failure (2
%1, The reason is that bone mechanical properties are
reduced as a consequence of microdamage initiating
rapid bone remodeling and healing B4. Most clinicians
choose to immediate load the mini implants ®and that can
alter the microdamage healing process and the bone-to-



implant contact®®®. Once an implant is placed, bone healing
starts and new bone forms and remodels surrounding the
implant. The bone- to-implant contact ratio (implant surface
in contact with bone divided by total implant surface) is
frequently used to designate the degree of bone-implant
adaptation. It has been shown that even as little as 5% of
bone-to-implant contact successfully resists orthodontic
forces B371. One of the best indicators of anchorage capability

of TADs and the quality of bone-to-implant contact is
removal torque 8. Clinically, removal torque of titanium
alloy mini-implants varies from 4 to 16 N-cm, depending on
surface treatments #9, It is speculated that fibrous tissues
develop around stainless steel screw threads, leading to
reduced bone-to-implant contact and removal torque with
increased potential for failure.

Conclusions

It is important to understand the physiology of bone-implant interface in order to explain how a mini-implant will perform
under orthodontic load. Osseointegration of TADS is not as important as in endosseous implants , nevertheless, some new
methods need to evolve for the scientific examination of newer designs and the importance in the retention of TADs. So far the
biggest problem for this device appears to be the relatively high rate of failure. Lack of rigidity of the mini implant with resulting

displacements within the bone needs to be investigated.
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Intrusion with orthodontic mini-implants

Review

Dimitrios Sampaziotis’, Elias Bitsanis?, Apostolos Tsolakis?®

Abstract

Intrusion, is perhaps the most difficult and pretentious movement in orthodontics. Orthodontic microimplants have simplified
the accomplishment of this task. Overerupted molars due to absence of antagonist tooth, anterior open bite and deep
bite are the most frequent cases where intrusion of teeth is needed. Many studies report the successful use of temporary
anchorage devices in the treatment of these orthodontic problems. The amount of intrusion, the biomechanics used and
the duration needed are reported. Microimplants present many considerable advantages against conventional techniques
that are used for intrusion. It is a simple effective technique, less time consuming with negligible impact on the pulp and
periodontium. However, the placement of these devices must be performed carefully in order to avoid root trauma, sinus
perforation and injury of neurovascular bundles. The potential of relapse and the risk for anchorage failure must also be taken

into consideration.

Introduction

Conventional orthodontic appliances, allow clinicians to
move teeth in all three planes of space. With the evolution
of orthodontic appliances, the orthodontist’s job has
become easier. However, intrusion of teeth still remains
challenging to perform with the conventional orthodontic
techniques. In fact, for many years, intrusion was thought
to be impossible to accomplish. We now know that it is
possible with light continuous forces. Light forces is the key
factor for success when we try to intrude a tooth, as the
pressure is concentrated on the area at the apex which is
more likely to cause undermining resorption which slows
tooth movement'. Conventional intrusion mechanics require
high levels of patient’'s compliance (e.g. high-pull headgear,
removable appliances) and can have undesired effects such
as counteracting forces to the teeth used for anchorage?.
For instance, Melsen et al.® advocated for segmented arch
mechanics in cases with elongated incisors or teeth with
reduced periodontal support, but as Burstone‘reported,
there was no way to avoid extrusive moments on the
adjacent posterior teeth. Some of the studies that verify true
intrusion with conventional techniques report tooth intrusion
that ranges from 1mm to 1, 7 mm?®2. Conventional methods
frequently used for intrusion include removable appliances,
fixed orthodontic appliances , corticotomy, magnets,
springs, bite planes, transpalatal bars, vertical elastics
and high-pull headgear?®. In most cases the management
of intrusion with these methods is usually difficult and
sometimes not possible in adult patients®™. The use of clear
Essix appliances for intrusion has also been described, but

the problem again is the need for patient compliance and
problems with posterior dislodgement of the appliance.
Microimplants have been increasingly used during last
two decades. In 1997 Kanomi et al. used OMI for the first
time in an adult patient™ to facilitate tooth movement and
increase anchorage. With the evolution of orthodontic
microimplants tooth intrusion during orthodontic treatment
has been simplified. OMI offer considerable advantages
over intrusion performed by conventional mechanics.
There are three common cases where intrusion of teeth
is beneficial. First, molar overeruption due to lack of an
antagonist tooth. Second, cases with deep overbite require
intrusion of anterior teeth., And third anterior open bite
requires intrusion of the posterior segments. The aim of this
review is to report the use of orthodontic microimplants for
intrusion as it is stated in the current orthodontic literature
and to present the benefits of such a technique.

Molar extruction due to absence of antagonist

Overeruption of amolar because of early loss of its antagonist
is a common problem, which impedes the establishment of
a functional occlusion. In order to solve this, we have to
replace the missing tooth with restorative dentistry. During
this procedure, it is obvious that the overextruded molar
is an obstacle. The usual approach of this situation is to
perform coronal reduction of the tooth in order to prepare
it for crown placement. This might cause adverse effects
to the pulp so endodontic treatment will perhaps become
unavoidable. To overcome these problems which have a

! Postgraduate, Student Department of Orthodontics UoA, Greece

2 Private practice, Athens, Greece, Assistant Professor, Department of orthodontics UoA, Greece
3 Private practice, Larissa, Greece, Assistant Professor, Department of orthodontics UoA, Greece



negative impact to the patient also in terms of economic
means, we have to perform molar intrusion. Adopting
conventional techniques for this procedure is very possible
to cause root resorption as Kravitz et al.”® and Polat-Ozsoy
et al.™ report. This is an additional disadvantage apart from
those mentioned above which are the need for patient’s
cooperation and the counteracting effects on adjacent
teeth used for anchorage. Intrusive forces on a molar with
fixed appliances for example, can only be performed when
there are extrusive moments and unwanted tipping effects
on the premolars™ . This will cause opening of the bite,
patient’s profile impairment and a non functional occlusion.
In addition, performing a posterior segmental osteotomy, to
impact the elongated segment increases too much the cost
for the patient and puts him/her under the risk of general
anesthesia's.

Using OMI, we are able to overcome all these unfavorable
situations and manage absolute intrusion of the teeth.

The microimplants could be located on several locations
and there are some different ways for applying the intrusive
force in these cases.

A possible approach is to place the temporary anchorage
devices between the roots of two molars both palatally (or
lingually) and buccally and applying forces through an
elastic thread or power chain to the extruded molar'>*® at

both sites (on buccal tube and the lingual sheath of the
band). Using fixed appliances'” or splinting’® we can apply
intrusive forces also on the adjacent teeth simultaneously.
Alternatively the palatal implant could be positioned
between the roots of two premolars and a power chain
or a closed NiTi coil could pass over the occlusal surface
of the molar while its ends being anchored on the two
microimplants'! (Fig. 1,2) . Placing TADs at both sides of the
tooth we intend to intrude, is important for torque control.
Another way is to place the microimplant only on one side
(e.g. buccally) and above the upper molar or below the
roots of lower molar and using an elastic thread anchored
at the buccal tube for achieving intrusion™ (fig. 3,4). In this
case torque control can be performed with a constricted
overlay Australian arch. Forces’ magnitude could be range
from 100 to 200 gr. Within an average treatment duration
of six months a mean amount of absolute intrusion ranging
from 2 to 4,5 mm could be managed. Complications from
periodontium or the pulp and root resorption are usually
absent and the patient’s inconvenience is minimal. A key
point is for the mini-implants to be placed as much away
from teeth is possible in order to manage better force’s
amount and avoid any harmful contact between tooth and
implant during intrusion®1 .

Fig. 3

Fig. 4



Open bite treatment

Anterior open bite is considered to be one of the most difficult
orthodontic problems for correction and maintenance due
to its high rates of relapse. It is usually accompanied by
increased vertical growth of posterior dentoalveolar region,
steep mandibular plane and increased vertical dimension. In
adults who have their growth period over, the most reliable
method for decreasing the height of vertically overgrown
posterior region is surgical maxillary impaction. However
many patients do not wish to undergo such a procedure
because of its risks and its high cost. Conventional methods
for open bite correction include posterior bite blocks, fixed
appliances with vertical elastics or high-pull headgear.
All these techniques are effective mainly on extruding
the anterior teeth and hold the posterior at their position,
i.e. preventing them from passive eruption™2® and do not
achieve real intrusion of posterior teeth.

The use of orthodontic mini-implants gives the ability to the
clinician obtaining absolute anchorage and intruding lower
and upper posterior dentoalveolar segments.

The possible locations for placing microimplants in these
cases as they are reported on the relevant literature, is
the zygomatic buttress of maxilla’2°22, the buccal cortical
bone of mandible around the apical area of first and second
molars %22 (fig. 5,6,7), the midpalatal region® mesial
to first molar apex buccally or palatally®® and the palatal
slope %24, The intrusive forces could be applied either on a
single tooth (e.g. first molar'®?22) bilaterally or on the TPB
that connects teeth of both sides®#24. Acrylic blocks®*® and
fixed appliances® could be used in order to intrude more
than one tooth simultaneously at each side. Elastic chains,
steel ligatures and NiTi coils are used as means for forces’
appliance. Depending on the biomechanics used and the
number of teeth that are to be intruded, successful intrusion
of posterior teeth is reported that ranges from 1,2 to 5 mm
after nearly six months. The aforementioned factors for
torque control and safe placement of TADs have to be taken
also into consideration. The treatment finally results (using
also fixed appliances) in open bite closure (even in extreme
cases with 7-8 mm of open bite?*??) due to counterclockwise
rotation of the mandible which is more prominent on
adolescent patients while on adults there are more changes
on the occlusal plane and the maxillary parameters®. In
the study of Xun et al.® it is stated that a mean intrusion of
maxillary molars 1,8 mm and and an average intrusion of 1,2
mm at the mandibular molars results in a mean flattening of
MPA 2, 3 degrees and an average decrease of facial height
1,6 mm.

Deep bite treatment

The treatment of deep bite, which is a common problem
combined with many malocclusions, is accomplished
through extrusion of posterior teeth, intrusion of anterior
or both. The choice of treatment depends on smile line,
upper lip length, interocclusal space incisor display, and
vertical dimension'?5, However, when the clinician chooses

Fig. 5

Fig. 7

extrusion of posterior teeth, he/she must have in mind that
this is a more difficult task to achieve and the correction of
malocclusion is less stable after treatment? .

Conventional mechanics for incisor intrusion include 2x4
appliances and reverse curved arches. Nevertheless, these
methods cause labial tipping of incisors rather than real
intrusion, and give therefore the impression of deep bite
correction.

Another common technique for deep bite treatment is the
use of utility arch which gives the ability for incisor intrusion
but causes an opposite extruding effect on posterior teeth.
In addition, J hook headgear which is an additional mean
for deep bite treatment has the disadvantage of demanding
excellent patient cooperation?:2’,

The first effort for correcting deep bite with skeletal
anchorage was performed by Creekmore et al.?® who
placed a vitallium screw under the anterior nasal spine and
managed with an elastic thread to intrude 6 mm on average
the central incisors (with a simultaneous labial tipping of 25



degrees).

On more recent studies the OMI are placed either between
the apical regions of two maxillary centrals?® or between
the roots of lateral incisor and canine on the maxilla'# or
the mandible® (fig.8). The forces (20-80 gr) are applied
through coils, ligatures or elastic chains to the segmented
anterior arch. The treatment results in effective reduction
of deep bite and gummy smile as the anterior teeth are
intruded with a mean rate of nearly 0,4 mm\month'#?. Hong
et al.*® and Lin et al.®' report intrusion of whole maxillary
arch in patients with deep bite. They placed OMI on the
midpalatal suture® and on multiple locations of the maxilla
(both palatally and buccally)®' and achieved successful
correction of malocclusion. Hong et al.?® applied forces with
an elastic thread from the palatally placed microimplant to
the lingual maxillary arch. Orthodontic microimplants are
more effective than J-hook headgear?” and more favorable
than utility arch®®?#” as the latter, although effective causes
tipping on the posterior teeth. Root resorption of anterior
teeth with the use of OMI for deep bite correction is usually
negligible®3!.

Discussion

As it is obvious, skeletal anchorage is a very helpful tool for

the orthodontist. Specifically, it provides some considerable

advantages over the conventional mechanics when intrusion
of a single tooth or a group of teeth is needed.

- First of all, it is a technique that is very effective for an
objective that sometimes cannot be accomplished with
the common methods.

- In addition is a minimally invasive procedure when
compared with orthognathic surgery and minimizes
patient’s anxiety. It is obvious though that in serious
problems where the facial appearance is severely
impaired and there are not only occlusal abnormalities
the solution of surgery is inevitable®.

- It requires patient’s minimal cooperation and does not
have any adverse effects on the periodontium and pulp.
Intrusion with mini-implants not only does not cause
any periodontal defect and marginal bone loss, but also
contributes to gaining of clinical attachment 2,

- It simplifies the whole treatment and makes it less
time consuming, as with conventional methods the
movement of intrusion requires much more treatment
time.

We must also mention that TADs do not osseointegrate and

their stability is derived mechanically as they are screwed

on bone. Therefore, primary stability is a key factor for mini-
implants and if it is achieved they could be immediately
loaded.

As it is indicated above, the amount of root resorption is

held at minimal levels during intrusion with TADs.

Daimaruya et al.® performed histological analysis of

intruded molars with miniplates in dogs and concluded that

the amount of root resorption was negligible after 7 months
and there were not any problems with the maxillary sinus

Fig. 8

floor and the inferior alveolar neurovascular bundle. Ari-

Demirkaya et al.®* found that the amount of resorption after

molar intrusion with zygomatic miniplates was not different

from that observed on patients treated with conventional
non-intrusion mechanics.

Furthermore, as Sabuncuoglu et al.* state, molar intrusion

with mini-implants (100 gr of force) did not cause any

harm on blood vessel function of pulp during six months
of treatment.

However, the clinician must have always in mind some

limitations and risk factors when using temporary anchorage

devices.®

- The potential of root trauma. It may affect PDL or/
and tooth structure and cause loss of tooth vitality
and ankylosis. Nevertheless, if the pulp remains intact
the root and the periodontium may be repaired within
four months. Placement of mini-implant on areas with
interradicular bone is a risky task as there are high
potentials for root damaging. Even if the placement
of screw is acceptable there is always the risk of root
damaging during intrusion as the tooth is getting
impacted in the bone?* so the implants must be placed
away enough from the teeth.

- Anchorage failure. It is possible for the miniscrew to lose
its stability and become mobile. In case this happens,
the mini-implant must be extracted and be placed again
at an adjacent area of alveolar bone. The causes of such
a complication are absence of primary stability due to
inadequate thickness of cortical bone and excessive
force loads. Thus we have to consider the amount
and the quality of bone that is available in every case.
The greatest amount of interradicular maxillary bone is
located between the first molar and the second premolar
8mm from the alveolar crest and in the mandible on
either side of first molar 11 mm from the alveolar crest.
The quality of bone is better on the anterior maxilla,
posterior mandible and midpalatal region and worse on
the tuberosity region.

- TADs that are placed on non keratinized mobile mucosa
may cause soft tissue inflammation and overgrowth
and have greater failure rates. For better results, thin
keratinized soft tissue and high bone density are
needed.



Injury of neurovascular bundles is another possible
iatrogenic complication. The greater palatine and the
lingual nerve as well as the inferior alveolar neurovascular
bundle are anatomical structures which must stay intact
and therefore much care is needed when placing a mini-
implant near those regions.

Perforation on of sinus is a true problem when the
perforation is larger than 2 mm as it may cause sinusitis
and other respiratory problems. Nevertheless, as the
miniscrews rarely have diameter greater than 2 mm

they need not be removed given that the patient is
asymptomatic.

Finally, relapse after successful intrusion is always
a possible outcome. Sugawara et al.®® studied the
relapse after mandibular molar intrusion with skeletal
anchorage during open bite treatment. They found that
after successful intrusion (1, 7 mm for the firstand 2, 8
mm on average for the second mandibular molars) the
respective relapse rates were 27, 2% and 30, 3 %.

Conclusion

To conclude, we could say that orthodontic mini-implants and mini-plates give the opportunity to the clinician for achieving
both effective single tooth intrusion and teeth intrusion “en masse”. This is true for posterior and anterior teeth of both jaws.
Taking into consideration that intrusion with the common conventional methods is a difficult and time consuming task and it
also presents various disadvantages that were discussed above, the orthodontist must have always in mind this alternative of
skeletal anchorage when thinking about teeth intrusion and has to discuss it with his/her patient.
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Palatal implants versus palatal mini screws for the reinforcement
of anchorage during orthodontic treatment. A systematic review.

Kakali Lydia', Kloukos Dimitrios?

Introduction

The simplicity in use, the strength to resist reciprocal forces of various orthodontic tooth movements, as well as the minimal
stress experienced during surgical installation have resulted in establishing temporary anchorage devices (TADs) as the gold
standard in supplementation of orthodontic anchorage.'?

TADs can be divided into two main categories according to their relation with bone. The first category includes osseointegrated
mini implants whereas the second category comprises surgical mini screws. The principal difference between them is that
mini screws are significantly smaller in diameter and are designed to be loaded shortly after insertion because they rely on
primary mechanical stability. In contrast, mini implants are larger in diameter, they require a healing period of approximately
12 weeks for osseointegration,®*5¢ as well as a surgical intervention in order to be inserted and removed. It should be
mentioned, however, that some studies published recently, support that immediate loading of mini implants (during the first
week after insertion) has similar success rates as the conventional loading (12 weeks after insertion).®”

An ideal placement site used to provide anchorage with TADs is the palate, due to its thin soft tissue and thick cortical bone.®
In adults the median palate suture zone is the area of choice for placement of palatal implants. In adolescents, however,
the paramedian region is preferred to avoid possible growth impairment of maxilla in the transverse direction by placing an
implant in the median palatal suture.9 TADs placed in palate can be used either indirectly, for instance with a transpalatal
arch for stabilizing molars while closing space after premolar extractions, or directly, by exercising the force on teeth that are
to be moved.

A recent systematic review of bone anchor systems for orthodontic applications showed high success rates of TADs with
some variability, however, between the different anchorage systems: 91,4-100% for miniplates, 74-93,3% for palatal implants
and 61-100% for mini screws. According to Asscherickx et al., 5-year cumulative success rates for dental implants was 90%
t0 95%, 70% to 90% for mini screws and 84.8% to 100% for palatal implants®. Rodriquez et al. reported 93.8% success rate for
mini implants and divided failure in 3 categories: they reported 61.11% for surgery-related, 19.44% for orthodontic-related and
19.44% again for patient-related failures.!' The aim of this systematic review was to provide a comprehensive update of the
literature on evaluating and comparing the success rates of palatal mini implants versus mini screws used for supplementing
anchorage during orthodontic treatment.

Materials and methods

e Exclusion criteria: Animal and in-vitro studies. Case
reports or studies reporting less than 5 implants or mini
screws. Implants or mini screws placed palatally, albeit
with interradicular location.

2.1 Protocol and registration

Not available.

2.2 Selection criteria applied for the review
2.3 Search strategy for identification of studies

Detailed search strategies were developed and
appropriately revised for each database, considering the

e Study design: Any study design was considered eligible
for inclusion in this review, including randomized clinical
trials (RCTs), non-randomised or quasi-randomised

controlled trials, prospective and retrospective studies.

e Types of participants: Orthodontic patients of any age
who received palatal implants or palatal mini screws for
orthodontic anchorage reinforcement.

e Type of intervention: Median and paramedian palatal
implants or palatal mini screws of any diameter or
length.

Outcome: Failure/success rate.
Follow-up: All observation periods were accepted.

differences in controlled vocabulary and syntax rules. The
following electronic databases were searched: MEDLINE
(via Ovid and Pubmed, Appendix 1, from 1946 to February
8th, 2016), EMBASE (via Ovid), the Cochrane Oral Health
Group’s Trials Register and CENTRAL.

Unpublished literature was searched on ClinicalTrials.gov,
the National Research Register, and Pro-Quest Dissertation
Abstracts and Thesis database. The search attempted to
identify all relevant studies irrespective of language. The

' Dentist, Department of Orthodontics and Dentofacial Orthopedics, 251 Hellenic Air Force General Hospital, Athens, Greece
2Orthodontist, Department of Orthodontics and Dentofacial Orthopedics, 251 Hellenic Air Force General Hospital, Athens,

Greece



reference lists of all eligible studies were hand-searched for
additional studies.

2.4 Selection of studies

Study selection was performed independently and in
duplicate by the two authors of the review, who were not
blinded to the identity of the authors of the studies, their
institutions, or the results of their research. Study selection
procedure comprised of title-reading, abstract-reading
and full-text-reading stages. After exclusion of not eligible
studies, the full report of publications considered by either
author eligible for inclusion was obtained and assessed
independently. Disagreements were resolved by discussion
and consultation with a third colleague. A record of all
decisions on study identification was kept.

2.5 Data extraction and management

Data extraction was performed independently and in
duplicate by the two authors. In order to record the desire
information, the following customized data collection forms
were used.

e Author/title/year of study

Design of study

Number/age/gender/nationality of patients recruited
Type of mini implant or mini screw, manufacturer,
diameter, length

Placement location in the palate

Direct or indirect use for anchorage reinforcement
Healing period/ timing of loading

Observation period (follow up of patients)

Method of outcome assessment

Definition of failure or success

Failure or success rate

2.6 Measures of treatment effect

For continuous outcomes, mean differences and standard
deviations were used to summarise the data from each
study. For dichotomous data, number of TADs with events
and total number of TADs in experimental and control groups
were analysed. Regarding meta-analysis for dichotomous
data risk ratios (RR) and their 95% confidence intervals (Cls)
were calculated. For continuous data mean difference (MD)
and 95% Cls were calculated.

2.7 Unit of analysis issues

In all cases, the unit of analysis was the implant/ mini screw
placed.

2.8 Dealing with missing data

We tried to contact study authors via email to request
information where missing. In case of no response or no
access of the missing data, only the available data were
reported and analyzed.

2.9 Assessment of heterogeneity

We assessed clinical heterogeneity by examining the
characteristics of the studies, the similarity between the
types of participants, the interventions and the outcomes

as specified in inclusion criteria. Statistical heterogeneity
was assessed using a Chi? test and the 12 statistic, where
12 values over 50% indicated substantial heterogeneity.
Significant heterogeneity was present when the p value was
less than 0.1.

2.10 Assessment of reporting bias

Reporting biases arise when the reporting of research
findings is affected by the nature or direction of the findings
themselves. We attempted to minimize potential reporting
biases including publication bias, multiple (duplicate
reports) publication bias and language bias in this review,
by conducting an accurate and at the same time a sensitive
search of multiple sources with no restriction on language.
We also searched for ongoing trials. In the presence of more
than 10 studies in a meta-analysis, the possible presence
of publication bias was investigated constructing a funnel
plot' and investigating any asymmetry detected.

2.11 Data synthesis

We planned to conduct meta-analyses if there were studies
of similar comparisons reporting the same outcomes at
the same follow-up periods. Risk ratios were combined for
dichotomous data using fixed-effect models, unless there
were more than three studies in the meta-analysis, when
random-effects models would have been used.

2.12 Quality assessment

The methodological quality of RCTs and of prospective

studies was assessed by the two review authors,

independently and in duplicate, using the Cochrane risk of
bias tool."” Risk of bias was assessed and judged for seven
separate domains.

e Sequence generation: was the allocation sequence
adequately generated?

e Allocation concealment: was allocation adequately
concealed?

e Blinding of participants and investigators: was
knowledge of the allocated intervention adequately
prevented during the study?

e Blinding of outcome assessors: was knowledge of the
allocated intervention adequately prevented before
assessing the outcome?

® |ncomplete outcome data: were incomplete outcome
data adequately addressed?

e Selective outcome reporting: were reports of the study
free of suggestion of selective outcome reporting?

e Other sources of bias: was the study apparently free of
other problems that could put it at a high risk of bias?

Each study received a judgment of low risk, high risk or

unclear risk of bias (indicating either lack of sufficient

information to make a judgment or uncertainty over the risk
of bias) for each of the seven domains. Studies were finally
grouped into the following categories:

e Low risk of bias (plausible bias unlikely to seriously alter
the results) if all key domains of the study were at low
risk of bias.



e Unclear risk of bias (plausible bias that raises some
doubt about the results) if one or more key domains of
the study were unclear.

e High risk of bias (plausible bias that seriously weakens
confidence in the results) if one or more key domains
were at high risk of bias.

Retrospective studies were graded with a score of A, B or

C (Grade A: high value of evidence; Grade B: moderate

value of evidence and Grade C: low value of evidence)

according to predetermined criteria of the Bondemark
scoring system. ™

This system describes the criteria for grading the studies

as follows:
Grade A: high value of evidence (all criteria should be met):
- Randomised clinical study or a prospective study with
a well-defined control group.

- Defined diagnosis and endpoints.

- Diagnostic reliability tests and reproducibility tests
described.

- Blinded outcome assessment.

Grade B: moderate value of evidence (all criteria should be

met):

- Cohort study or retrospective cases series with defined
control or reference group.

- Defined diagnosis and endpoints.

- Diagnostic reliability tests and reproducibility tests
described.

Grade C: low value of evidence (one or more of the following

conditions):

- Large attrition.
- Unclear diagnosis and endpoints.
- Poorly defined patient material.

Results

Description of studies

A total number of 775 studies, identified from the electronic
search as relevant, were retrieved and the specific inclusion
criteria were applied. After excluding all duplicates, and
following abstract- and full text-reading stage, 28 studies
were considered eligible for inclusion in this review. Out of
the 28 studies, three were RCTs, fourteen were prospective
and eleven were retrospective studies (Table 1). The
process of study identification is presented in Figure 1.

Quality assessment

RCT studies

The summary of methodological quality of the three included
RCTs assessed on the basis of the Cochrane risk of bias tool
is shown in Figure 2. All studies demonstrated adequate
randomisation and allocation concealment. Blinding of the
clinicians, patients and assessors was not possible due
to the nature of the interventions, nevertheless, possibility
of bias could not be excluded. Losses to follow up were
appropriately described and there was no evidence of
selective outcome reporting. Based on the aforementioned
points, those studies were rated at unclear risk of bias.

Prospective studies

Fourteen prospective studies were identified but none was
rated at low risk of bias, since no study met the necessary
criteria outlined by the Cochrane Handbook. All studies
described explicitly the inclusion criteria, the follow-up
period and the drop outs but only three reported adjustment
for confounders. Thus all apart from these three studies
were rated at high risk of bias. Blinding of the assessors
was difficult due to the nature of the interventions, therefore
these three studies were rated at unclear risk of bias (Table
2).

Retrospective studies

Eleven retrospective studies were identified. The quality
assessment of each study was valued according to the
predetermined criteria of Bondemark et al. The studies were
graded with a score of A, B or C. All studies met the criteria
of acquiring B grade and regarded, thus, as moderate value
of evidence (Table 3).

Quantitative synthesis of the included studies

Due to the great heterogeneity between the interventions,
the number of participants and TADs inserted and the follow-
up period among studies a meta-analysis was not feasible.
A meta-analysis of studies that are at high or unclear risk of
bias may be misleading. If bias exists in some of included
studies, meta-analysis may compound the errors, and yield
a ‘wrong’ result that may be interpreted as credible. The
bias within studies and the fact that design of included
studies has been diverse, have precluded, thus, a valid
interpretation of the results through pooled estimates.

Qualitative synthesis of the included studies

The number of mini implants or mini screws per study
ranged from 9 to 384 (Table 4). Great differences were
observed also in follow-up periods among studies. Zuger
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TADs

1 study reporting only two
palatal implants

1 study for Onplants

et al demonstrated the greatest follow up period, which was
35.6 months, " in a retrospective study whereas Jackson et
al reported only 2 months of follow-up in their prospective
study.’® Among RCTs the failure rate for mini implants
ranged from 4.5%° to 8.7% 7. All, except one failure were
observed during the healing period. All patients received
one palatal mini implant.

Among prospective studies the failure rate for mini implants
ranged from 0% *'® to 14.2%°. Wehrbein et al reported the
indirect use of 9 palatal mini implants during a period of
approximately 11 months*. Tosun et al used 22 mini implants
and the follow up period was 3 months.™ Type of use was
not reported. As far as the failure rate of mini screws is
concerned, this ranged from 0% 1°2° to 22.2% 2'. Gelgor et
al.(2004) used 20 mini screws indirectly and 20 directly for
the distalization of molars and they observed that they were
all stable after a period of 5 months approximately.'® Luzi et
al inserted 9 palatal mini screws, 2 of which failed.?'
Among retrospective studies the failure rate of mini implants
extended between 0% 2 and 11 % 2. Krieger et al inserted
56 implants for multi-functional purposes and mentioned no

loss during the investigation period.? Takaki et al. reported
the insertion of 148 mini implants, 16 of which failed.? The
failure rate of mini screws among retrospective studies
ranged from 2.1% 2 to 17.6% &. In the same retrospective
study, Kim et al reported that the failure rate decrease in
4.06% when two mini screws were inserted per patient.®

Discussion

This review provides updated information on success
rates of palatal mini implants and mini screws used for
orthodontic anchorage. Our purpose was to compare the
success rates of these two temporary anchorage devices
based on international literature.

It is well recognized that RCTs can provide the highest level
of clinical evidence and form the basis of a high quality
systematic review.'® Unfortunately, there is a small number
of RCTs comparing different anchorage systems in the
literaure, and due to this fact we also included prospective
as well as retrospective studies in our review. The great
heterogeneity of data among studies can be considered
as a limitation of our systematic review. The number of



patients, the number of mini implants or mini screws, the
follow up period, the type of use that applied and mainly the
number of mini implant or mini screws per patient differed
significantly. Thus, a meta-analysis could not be conducted.
Furthermore, potential clustering effects, which should be
taken into consideration in a possible meta-analysis, were
not at all reported by the authors of the included studies.
As we focused on identifying the success rates of orthodontic
mini implants and mini screws reported in the literature, we
should determine a specific definition of success. The most
common label of success was a mini implant or mini screw
that remained static, with no sign of inflammation, which
supported the orthodontic forces applied to the device
throughout the entire time of orthodontic treatment.

Palatal mini implants have been shown to provide the
anchorage necessary for the orthodontic treatment. The
range of failure rate among studies of all designs was 0 to
14.2%. The main limitation of palatal implants is that they
can only, of course, be used for maxillary tooth movements.
Insertion of palatal implants is a technique-sensitive
procedure, which requires specialized periodontologist
or oral surgeon. Their removal also requires a surgery
procedure. Conventional healing period of approximately
12 weeks can also be considered as disadvantage
in comparison to immediate loading of mini screws.
Nevertheless, several studies have demonstrated that
immediate loading of palatal mini implants yields equivalent
success rates as conventional loading.®”'® Mini screws
have been favoured in the last decade because they can be
inserted and removed easily under local anaesthesia by the
orthodontist at various locations within the dentoalveoral
bone.” The range of failure rate among studies of all
designs was 0 to 22.2 %. The main disadvantage that leads
to slightly lower success rates is the ease of loosening when
orthodontic forces are applied. There is also a potential
chance for a mini screw to hit vital structures along its
path placement or displacement such as tooth roots or
nerves, especially when two or four screws are utilized.
Unfortunately, the number of mini screws per patient was

not universally reported across studies. In addition, almost
none of the studies defined which of failures concerned
single used mini screws or mini screws used as a pair in one
patient. Therefore, a firm conclusion about the correlation
between success rate and the number of mini screws per
patient could not be drawn.

As far as the risk factors of failure are concerned, non-
significant differences of mini-screws or implants failures
related to the patient's sex or age were observed.
Interestingly most studies included disproportional sex
groups, with significantly more female patients. Oral
hygiene has proved to be of paramount importance for the
success of mini screws or implants. Insufficient oral hygiene
leads to inflammation of peri-implant tissues, which can
affect the stability of the implants. Parafunctional activity of
tongue has been accused in several studies for the failure of
mini implants or mini screws. Some of the host parameters
that are considered to express a positive influence on mini
implants success rates include increased bone thickness
and depth as well as higher bone density. Increased bone
depth and higher bone density offer sufficient primary
stability and subsequently promote secondary stability.?®
Thin soft tissue is also beneficial because it’s less vulnerable
to inflammation. The median and paramedian regions of
palate provide all these characteristics and thus are rightly
considered ideal for the placement of temporary anchorage
devices. The median palate suture zone and the paramedian
region has been described also as a suitable placement
site for implants because are away from the interradicular
region and there is no danger of hitting teeth roots.
Skeletal anchorage has a wide field of clinical applications
within orthodontic treatment. The indications for palatal mini
implants and mini screws comprise both direct and indirect
use, which were evident in the present review. However,
since many studies didn’t clarify if the failed mini implants
or mini screws were used directly or indirectly, we could not
identify a significant correlation between type of use and
success rate of TADs.

Conclusions

Palatal mini implants or mini screws exhibit high success rates that are comparable. Their usefulness for the reinforcement of
orthodontic anchorage is unquestionable. The choice between the two treatment modalities still remains a subjective issue,
since no significant difference seems to exist based on current knowledge.
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Appendix 1

Search Strategy for Medline via Pubmed, Search ran on

08.02.2016

#1 orthodontic anchorage[MeSH Terms] 2

#2 palatal implant{MeSH Terms] 0

#3 orthodontic anchorage[MeSH Major Topic] Schema:
allo

#4 orthodontic anchorage[MeSH Major Topic] 0

#5 ((palat*) AND implant*) AND orthodont* 364

#6 (palatal[Title/Abstract]) AND implant*[Title/Abstract]
775

#7 (palatal[Title/Abstract]) AND implant*[Title/Abstract]
AND orthodont* 246

#8 ((((palat*) AND implant*) AND orthodont*)) AND
success 37

#9 ((((palat*) AND implant*) AND orthodont*)) AND
failure 32

#10 ((((palat*) AND implant*) AND orthodont*)) AND
survival 12

#11 (orthodont*[Title/Abstract]) AND palatal[Title/Abstract]
979

#12 (((orthodont*[Title/Abstract]) ~ AND
Abstract])) AND screw*[Title/Abstract] 50

#13 (((orthodont*[Title/Abstract]) ~ AND
Abstract])) AND TAD* 3

#14 Gaumenimplantat[Transliterated Title] 0

palatal[Title/

palatal[Title/

#15 Gaumenimplantat[Transliterated Title] Schema: all 0

#16 (((orthodont*[Title/Abstract]) AND palatal[Title/
Abstract])) AND pin*[Title/Abstract] 1

#17 (((palatal[Title/Abstract]) AND implant*[Title/
Abstract])) AND success|Title/Abstract] 78

#18 (((palatal[Title/Abstract]) AND implant*[Title/
Abstract])) AND failure[Title/Abstract] 39

#19 (((palatal[Title/Abstract]) AND implant*[Title/
Abstract])) AND survival[Title/Abstract] 35

#20 (palat*[Title/Abstract]) AND implant*[Title/Abstract]
1385

#21 (palat*[Title/Abstract]) AND screw*[Title/Abstract] 244

#22 ((((palat*[Title/Abstract]) AND screw*[Title/Abstract]))
OR ((palat*[Title/Abstract]) AND implant*[Title/
Abstract])) AND success|Title/Abstract] 123

#23 ((((palat*[Title/Abstract]) AND screw*[Title/Abstract]))
OR ((palat*[Title/Abstract]) AND implant*[Title/
Abstract])) AND failure[Title/Abstract] 71

#24 ((((palat*[Title/Abstract]) AND screw*[Title/Abstract]))
OR ((palat*[Title/Abstract]) AND implant*[Title/
Abstract])) AND survival[Title/Abstract] 79

#25 ((palat*[Title/Abstract]) AND (screw*[Title/Abstract]
OR implant*[Title/Abstract] OR  TAD*[Title/Abstract]
OR anchorage[Title/Abstract])) AND orthodont*[Title/
Abstract] 343




Table 1-Characteristics of included studies ordered by study design.

Author Participants Interventions Observation
Study title (No, mean age, gender) period
Study design (months)
Jung B 20113 41 sandblasted-acidetched surface palatal implants | 6
Immediate vs conventional loading of age: 12-65 years of second generation (straumann, Basel,
palatal implants in humas: a first report | 35 female 6 male Switzerland) 4.1x4.2mm.
of a multicenter RCT use: direct +indirect
RCT 22 conventional loading
19 immediate loading
Sandler J 2008 "7 23 23 Orthosystem Straumann midapalatal implants 25,8
Palatal implants are a good alternative to  15.7 years 6x3.3mm or 6x4mm.
headgear: A randomized trial 18 female 8 male use:direct+indirect
RCT
Feldmann |1 2008 2 120 30 Orthosystem implants (Straumann Institut) 16,6-18,4
Anchorage capacity of osseointegrated | 14.3 years 3.3x4mm
and conventional anchorage systems: 60 female 60 male use: indirect
ARCT
Asscherickx K 2008 ° 33 girls:12.2 boys:13.7 34 Ortho-implants Straumann pure titanium with 22
Clinical observations and success rates  women: 35.8 men: 47.5 sandblasted acid-etched surface.
of palatal implants 19 female 14 male diameter 3.3mm or 4mm, length 4mm or 6mm.
Prospective use: indirect=18
direct=16
Wehrbein H 2009 # 22 22 implants (Orthosystem, Straumann, 18,1
Do palatal implants remain positionally | 21-62 years Switzerland)
stable under orthodontic load? A clinical | 14 female 8 male length: 4.0/6.0mm
radiologic study. use: direct+indirect
Prospective
Kobayashi M 2014 % 137 Anchor Lock: titanium screws of 2.0mm diameter 26
Orthodontic skeletal anchorage usinga  median age 20 yr and a titanium bone plate of 1.0mm. 2 screws
palatal external plate 104 females 33 males implanted into the palatal bone trans-mucosally
Prospective at paramedian sites about 5mm lateral to the
mid-palatal suture.
Jung B 2009 2 30 30 2nd generation implants (Orthoimplant, 6
Success Rate of Second-Generation 19.7 years Straumann) 4.2x4.1mm sandblasted acid-etched
Palatal Implants 17 female 13 male implants placed in the median region of anterior
Prospective palate.
use:direct +indirect
Crismani A.G 2006 * 20 20 single-unit self tapping made of titanium grit- 3
Ninety percent success in palatal 26.4 years blasted and acied-etced implants( orthosystem)
implants loaded 1 week after placement: 13 female 7 male 4x3.3mm
a clinical evaluation by resonance use: direct
frequency analysis
Prospective
Ménnchen R 2008 ' 70 first generation of Orthosystem palatal 21,4
Success rate of palatal orthodontic 25.6+10.8 yr implants(Straumann AG). single uinit self tapping
implants: a prospective longitudinal 56 female 14 male acid-etced girt-blasted length
study length 4 or 6 mm
Prospective diameter 3.3 or 4mm
use: direct+ indirect
Bernhart T 2001 ° 21 21 Branemark Nobel Biocare, Sweden pure 12,3
Short epithetic implants for orthodontic ~ 25.8+9.9 yr titanium.
anchorage in the paramedian region of 15 female 6 male length 3 or 4 mm
the palate diameter 3.75 mm

Prospective use: 15=indirect 6=direct



Author
Study title

Study design
Jackson A 2008
A comparison of stability between
delayed vs immediately loaded
orthodontic palatal implants
Prospective
Wehrbein H 1999 *
Palatal implants anchorage
reinforcement of posterior teeth: A
prospective study
Prospective
Tosun T 2002 *®
Method for the placement of palatal
implants
Prospective
Luzi C 2007 *'
A prospective clinical investigation of
the failure rate of immediately loaded
mini-implants used for orthodontic
anchorage.
Prospective
Tzu-Ying Wu 2009 30
Factors Associated with the stability of

mini-implants for orthodontic anchorage:

A study of 414 Samples in Tawain.
Prospective

Gelgor |.E 2007 %

Comparison of 2 distalization systems
supported by intraosseous screws.
Prospective

Gelgor I.E 2004 ™

Intraosseous Screw-supported Upper
Molar Distalization

Prospective

Jung B 2012 31

Prognostic parameters contributing
to palatal implant failures: a long-term
survival analysis of 239 patients
Retrospective

ZugerJ 2014 "

Success rate of paramedian palatal
implants in adolescent and adult
orthodontic patients: a retrospective
cohort study

Retrospective

Karagkiolidou A 2013 2

Survival of palatal miniscrews used for
orthodontic appliance anchorage: A
retrospective cohort study
Retrospective

Participants
(No, mean age, gender)

21(1 drop out)
13-48 years
12 female 8 male

5

15-35 years

gender distribution not
reported

22
22,5 years
15 female 8 male

98
34,3 years
38 male 60 female

166
26.5+8.9 years
131 female 35 male

40 group 1=20 kai group 2=20

group 1= 11.6-15.1 years
group 2= 12.3-15.4 years
group 1= 8female 12 male
group 2= 11female 9 male
25

11.3-16.5 years

18 female 7 male

239
20.6
158 female 81 male

143
15.7
90 female 53 male

196
11.7
121 female 75 male

Interventions

23 Straumann orthosystem palatal implants
3.3mmx 4/6mm placed in midpalate.
use: not reported

9 Orthosystem Straumann titanium implants 3.3
diameter 4/6mm length placed in the center of
anterior palate.

use: indirect

22 titanium implants Friadent Mannheim
Germany
4,5x 8mm

9 titanium mini-implants (Aarhus Mini-Implants,
Medicon, Germany) length 9.6 or 11.6 mm and
diameter 1.5 or 2mm. immediately loading
use: direct + indirect

11 mini implants in the palate. 4 types of mini
implants diameter range 1.1-2mm and length
7-15mm

40 titanium mini screws ( IMF Stryker, Leibinger,
Germany) 1.8mm diameter. 14mm length,
immediate loading. group 1 indirect use group 2
direct use. placed behind the incisive canal

pure titanium ( IMF Stryker, Leibinger, Germany)
diameter 1.8mm length 14mm. placed behind
the incisive cana. immediate loading

use: indirect

239 single-piece implant, sand-blasted and acid-
etched surface, Straumann. measuring 3.3x6/
3.3x4/ 4x4/ 4.1x4.2 mm location: mid-sagittal

plane of the median region of the anterior palate.

use: 29=direct

201=indirect

145 1st&2nd palatal implants Orthosystem-
Straumann. plased in a paramedian palatal
location

use: direct=4

indirect= 134

384 mini screws Ortho Easy; Pforzheim,
Forestadent, Germany /1or 2 per patient 8.0mm
length  1.6mm diameter where? 3-6mm
paramedian to suture and 6-9 distal t incisive
foramen

use: 340=direct 44=indirect

Observation
period
(months)

2

11months
+ 3 weeks

group 1: 4.6
group 2: 5.4

3-6

33

35,6

5,5



Author
Study title

Study design
Topouzelis N 2012 32
Clinical factors correlated with
the success rate of miniscrews in
orthodontic treatment
Retrospective
Gollner P 2009 7
Immediate vs conventional loading of
palatal implants in humans
Retrospective

Ziebura T 2012 %

Mini-implants in the palatal slope-a
retrospective analysis of implant survival
and tissue reaction.

Retrospective

Nienkemper M 2012 3¢

Multipurpose use of orthodontic mini-
implants to achieve different treatment
goals.

Retrospective

Krieger E 2015 2

One palatal implant for skeletal
anchorage- frequency and range of
indications

Retrospective

Takaki T 2010 2

Clinical Study of Temporary Anchorage
Devices for Orthodontic Treatment
Retrospective

Arcuri C 2007

Five year of experience using palatal
mini-implants for orthodontic anchorage
Retrospective

Kim Young Ko 2010 &

Midpalatal miniscrews for orthodontic
anchorage. Factors affecting clinical
success

Retrospective

Participants
(No, mean age, gender)

34
27.2+7.3 years
21 female 13 male

immediate loading n=36
conventional loading n=40
immediate loading 18yr
conventional loading 17yr
immediate loading 23 females
13 males conventional loading
23 females 17 males

41 (16 patients 1 implant, 25
patients 2 mini implants)

15,1 years

22 female 19 male

43
14.4+6.6 yr
27 female 16 male

56
19.5
34 female 22 male

455
25.7+9.8 yr
358female 97 male

14
min age 20 years
12 female 2 male

128
23.4 years
101 female 27 male

Observation
period
(months)
10 palatal titanium miniscrews(Dual-top Anchor 8

System, Seoul, Korea) 1-5 miniscrews per patient
length:8.0/10mm diameter:1.2/1.4mm

Interventions

Orthoimplants of 1st gen. (single-pice, sand- 13
blasted,acid-etched surface) 3.3x6/4mm. placed

in the mid-sagittal plane of the median region of

the anterior palate

use: indirect

66 Jet screw(promedia Medizintechnik GmbH,
Siegen, Germany). thread 8mm long and 2 mm
diameter. position:half of the distance of the
perpendicular line segment from the raphe to the
palatal cusp tip of 1st bicuspid.

use: direct + indirect

not reported

80 mini-implants(Benefit;PSM Medical Solutions, consecutive
Tuttlingen, Germany) placed in the anterior tr group
palate 9.0/11.0 length 2.0mm diameter. 14.4+3.5
use: direct months
simultaneous
tr gr 10£4.2
months

2nd generation endosseous portion 4.2mm
length x 4.1mm diameter, Orthosystem,
Straumann,Basel, Switzerland

not reported

PIAS palatal mini implants 129 placed in median
suture region and 19 in paramedian

use:not reported

Controll group: self drilling titanium miniscrews
1.2mm in diameter(dualtop autoscrew Jeil
Medical Corp Korea; OSAS DEWIMED Co Ltd
Germany)1 screw in median suture and 9 in
paramedian

titanium mini implants Straumann Orthosystem
3.3 diameter and 4mm or 6mm length.
placement: in the middle of anterior portion of
the palate.

use: indirect + direct

not reported

23

2 types of miniscrew diameter 1.5 mm, length 6-18
5mm KLS-Martin, and the other diameter 2mm

length 5mm Orthoplants, Biomaterial korea. 197

mini screws placed in mipalate for adults and
paramedian for adolescents. immediate loading.

most patients treated with 2 miniscrews splinted
together

direct use



Table 2 -Quality assessment for included retrospective studies

Jung20i2  yes | yes | notrepoted |  notrepoed B
Zigew  ye | ye | noopoed  noopoted | B
Nienkemper20t2  yes | yes | notrepoted | notrepoted B
Krieger2015 | yes | yes | notreported notreported | B
Gollner2009  yes | yes | notreported |  notrepoted B

Kim 2010

yes

yes

not reported

not reported

Table 3 -Quality assessment for included prospective studies

Asscherickx 2008 | yes-low risk

yes-low risk

Jung 2009 no-high risk

Bernhart 2001

Wehrbein 1999

Luzi 2007

Gelgor 2007

yes-low risk

yes-low risk

yes-low risk

yes-low risk

no-high risk

no-high risk

unclear risk

no-high risk

no-unclear
risk(not
reported)

no-unclear
risk(not reported

no-unclear
risk(not reported

no-unclear
risk(not reported

no-unclear
risk(not reported

no-unclear
risk(not reported

no-unclear risk

yes-low risk

yes-low risk

unclear risk

no-unclear risk

no-unclear risk

no-unclear risk

no-unclear risk

yes-low risk

yes-low risk

yes-low risk

yes-low risk

yes-low risk

yes-low risk

yes-low risk

yes-low risk

high risk

high risk

unclear risk

high risk




Table 4 -Outcomes and interventions of included studies ordered by study design

Jung 2011 RCT miniimplans 41 | 41 | 1 notreported | notreported

Wetvben 2000 Prospectve_ minimplnts 2 2 2 rouepored | notrepored
Jackson 208 Prospecive_ miniimplnts 25 2 5 rouepored  rotrepored
Tosn 2002 Prosectie miniimplns 2 2 0 rouepored | rotrepored
Tasying w209 Pospeciveminiserovs 11 11 0 rouepord | notrepored
Cagor 2004 Propectie  mmisrews 2 0 0 s
Ziger e Rotospecive miniimplns s s 7 4 1

Topouzelis 2012 Retrospective “ not reported not reported




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
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