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Eicaywyn AloiknTikou ZupBouliou Tng E.O.I.M.E.

Me 1dlaitepn xapd oag kahwaoopiloupe oto deUTePO TUAMA TTOU eTEARONKE 0 TUVADEA-
¢@og Nikog Mavdng mou amnopaocioTnke va anoteAéoel To TPiTo TeUxog Tou «EANnvikoU
MNeplodikoy OpBOSOVTIKAGH.

To Tpito TeUxX0g Aordv Tou KpaTdte oTa XEPLa aag Exel wg BEua «OpBodoVTIKY BACIOUEVN
oTnV TeKunpiwon»

To napdv telxog avatébnke oudpwva amd 1o A.Z. Tng E.O.I.M.E. oTov edikeupévo oTo
Ohio State University Ap. NikdAao Mavdr wg umelbuvo ‘Ekdoong o omolog Kat eméNeEe
NV oUYYPAQIKN oudda Tou édwaoe TNV KAtd To duvatd KaAUTePn KAAUYM TG BEUATIKAG
evétnTag. To TéTapto TeUxog Tou TieplodikoU avatédnke oudpwva and 1o AZ. g eTal-
pelag pag otov emik. Kabnyntr Tou epyaotnpiou Opbodovtikig Tou EKMA Ap. Antéotoho
Tooldkn eldikeupévo oto Maverotriuo Case Western Reserve Twv HIMA.




Eicaywyn Tou YrelOuvou ‘Ekdoong Tou Mapdvrog Teuxoug

Eilval idlaitepn Tiun pou nou 10 A.Z. g E.O.I.M.E. pou euriotedbnke Tnv ékdoon Tou Tpitou TeUxoug Tou
«EANANVIKoU Meplodikol OpBodoVTIKAG»,

To napdv Telxog Tou Bepatikol «EANNNvikoU Meplodikod OpBodovTikng» pEpel Tov TiTAo «OpBodovTIKA

Baolouévn otnv TeKunpinon»

Mapouaidlovrtal Ta mapakdtw mEvte BEuaTa AUeoou KALVIKOU evALA(pEPOVTOQ:

- Ano tov Niko Mavdn napouaidovral Bactkd oToLXela EMOTNUOVIKA TEKUNPLWHEVNG KALVIKNG TIPAENG.

- Ououvdadehpol Appoditn KoUAn kat Mepdoipog Ayyehdrnoulog napouatdlouy pia evdlapgpouoa ouvtn-
PNTIKY QVTILETWITLON TIEPLOTATIKOU [e ayKUAWUEVO veoyIAd youpio Tou ouvodeleTal and TNV OXETIKA
BBALOYPAPIKY avaoKomnon.

- Anod 11 ouvadélpoug Aeunéon Euayyelia, Avva HALGSN kat Aéomolva KwAgton avarrtiooeTal n tpé-
Xouoa yvwaon otnv pLlIkf arnoppdéenon petd and opbodovtikn Bepareia.

- Ot ouvddehpot Padhraig S. Fleming kat Kevin O’Obrien pag evnuepwvouv yia Ti§ Teheutaieq anoyelq
Yl TNV AnOTEAETUATIKOTNTA TWV AUTODETWY ayKUALWV.

- O ouvddehpog ZAPNS ZNPAKAKNG apouctdlel pia avaokomnnon ndvw otnv Uoviun 0pBodovTiky ou-
yKpdtnon.

KaArfy avayvwon,

NikéAaog Navdng
Emokénng enikoupog kabnyntig naverotnuiou Bépvng
IBwTIKS aTpeio KEépkupa



TuxaiomoinuEveg KAIVIKEG SOKIHEG KOl CUOTNHATIKEG OVAOKOTIR-
o¢€Ig oTa mAaiola TnNG EMOTNHOVIKA TEKHNPIWHEVNG OpOOBOVTIKIG

Nik6Aaog Mavdng'

Mepiknyn

H OpBodovtikr), mou Baciletal atnv TeKUNPiwan, MPOKEIUEVOU va AABeL KAVIKEG anopdoelg Ba mpenel va eEeTalel Ta Ka-
AUtepa and ta dlabEoiua eMOTNUOVIKA dedOUEVQA, TNV KAVIKA eUMeLpia, Kal TIG MPOOWTIKEG emBUieq Tou aogBevolq. 210
KATWTEPO TUAMA TNG lEPAPXIAG TNG EMIOTNHOVIKNG TEKUNPiwong BplokeTal N YVWHN TWV EUMELPOYVWUOVWY EVW 0TA UPNAS-
Tepa Bpiokovral n uPnAng MoLdTNTOG KAIVIKEG JOKIMES KAl OUOTNUATIKEG avackornioelg. H a&lohdynon kat a&lomnoinon twv
KaAUTEPWV TIOLOTIKA amMOJELKTIKWV oTolxeiwv anattel exnaideuon kat de€ldTnTeg, mou Ba mpemel va anoteAolv PEPOG TNG
orotxelwdoug Opbodovtikng eknaideuonqg. H mapoloa avackdémnon unoypaupidel Ta onuavtikd onueia nou Ba mpénet va
AapBdvel undyn tou o OpBodovtikdg katd Tn dAPKELd TNG KPLTIKAG aSLOAGYNONG TWV TUXALOTIONUEVWY KALVIKWV SOKLUWV
KAl TWV CUOTNUATIKWY avaokoTroewy. Toviovtatl évvoleg OTwg n Tuxatoroinaon, n anékpuyn g KATavour|g, 1 TUPAOTIon-
on, o kivduvog pepoAnwiag, n mpdbeon yia Bepaneia kat avalloelg CUUPWVES e TO TPWTOKOAO TNG MENETNG, EKTIUNTELG
anoTeAeOUdTWY, TA JLAOTHUATA EUMOTOOUVNG KAl AvaAUCELG UTIOOUAdWY, KAl | OXEOT TOUG HE TNV ECWTEPLKN EYKUPOTNTA
TV TUXQALOTIOINHEVWV KAVIKWV HEAETWV (LeBoBOoAOYIKY| TToldTNTa) 1) / Kat Tnv moldTtnta napouciaong g HeAEG. Mapouat-
afovral Ta Bacikd rjuata katd Tn SLAPKELA JLAG OUCTNMATIKAG Qvaokomnong, oL mNyEQ HepoAnwiag kat 1 kataAnAdtnTa
NG MOCOTIKAG oUvBeoNg (LeTd-avalloelg). TENog, n mpoogyyion GRADE elodyetal wg LéB0D0G HETAPPAONG AMODEIKTIKWY

oTolxelwv oTnv KAWVIKY) TIPAKTIKY). Avatunwon petd and ddeta (Semin Orthod 2013; 19:142-157)

Eicaywyn

Ot opBodovtikoi avtipetwniCouv oe kabnueptvr) Bdon epw-
THaTA OnwG: «Ta autddeta aykUALa eival anmoTeEAEOUATIKO-
Tepa otn Bepareia oUYKPLTIKA e Ta OUPBATIKA ayKUAa;»',
«[pénel va mpoxwprnow oe Beparneia pe R xwpiq eCayw-
YEG;», i} «Elval mpoTiudtepo va epapudéow Bepaneia piag
1 dUo pdoewv;»?

OL0pBOBOVTIKEG ELMOPLKEG eTALPEEG AyWVITOVTAL OUVEXWS
Va KEVTPIOOUV TO EVOLAPEPOV TWV KAVIKWY LATPWV TIPOWOW-
vTag gavopevikd povadikd mpoidvra ta omoia undoxovral
va BEATIWOOUV TNV KAWVIKA TIPAKTIKY. QOTOC0, Ol KAWVIKEQ
anodoelg npenel va Bacifovral oe TEKUNPLWUEVA OTOLXE(-
a,® KaBwg autn 1 npoogyylon Ba Bonbrioel Tov «avriouxo»
KAWVIkG va avayvwplioet mpoidvta mou 8a cupBdlouv otn
BeATiwon TnG KABNUEPLIVIG MPAKTIKAG LECW TIOLOTIKATEPNG
ppovtidag Twv aobeviv Tou. H OpBodovtikA mou Baoile-
TAL OTNV Tekunpiwon xpnotomolel Ta kaAutepa dlabgaiua
ETILOTNHOVIKA OTOLXEIQ OXETIKA UE TNV AMOTEAEOUATIKOTNTA,
™V acpAAela, TNV KAWIKY eUmelpia Kal TiG embupieg Twv
aoBevav. H KAVIKN epmelpia emtpénel otov 0pBodovTikO
va avayvwpioel éykaipa To MPORANUa Kat evdoeXouévwg va
eMAEEEL TNV KaAUTePN amd TG Slabgoieq BePAMEUTIKES
€MAOYEQ yla Tov ekdoTote aobevr (Eik. 1).

H opBodovrtikr| Bepaneia mou BaoileTal otnv Tekunplwon
€xel dexrel adlkatohdyntn Kputikr ya Ot mpoomabel va
avarTtugel a Ko mpoogyyton yia éAa ta mpoBAfjuaTa
6oov apopd Tnv KAk @povtida* 5. H Straus mepléypa-

" IdlwTikd atpeio , KEpkupa, EAAGda; Maverotruio g
Bépvng, EABetia

Ye Ta akéhouba otddia Tng latpikng mou Baciletal oty
Tekunpiwon, Ta onola uropoulv va epapuooTolV Kal otV
Opbodovtikn (EiK. 2):

(1) ©éote KAWVIKEG EpWTAOELG TTIOU WrtopoUv va anavtnéolv
pe KaAAg moldTnTag KAWIKY €peuva.

(2) Avalnmiote kal evromiote T KAAUTEPA OTMOJEIKTIKA
ototxela mou Ba anavtrioouv TNV EPWTNON EVALAPEPO-
vtog. Na tnv anoteAeouatikdtnTa ¢ Bepaneiag, edv
undpyel, evrtoriote UYnAAg moldtnTag CUOTNUATIKEG
QAVAOKOTAOELG KAl TUXALOTIOINUEVES KAVIKEG SOKIUEG.

(8) AElohoyeloTe Ta amodelKTIKA oTotXela e BAom TNV EYKU-
P4TNTA Toug, TNV agia kat TN duvatdTnTa EPAPUOYNS
OTO OUYKEKPLUEVO TIEPLOTATIKG 0aAG.

(4) Zuvdudote TIC KaAUTeEPEG amModelEelg ™G €peuvag e
NV KAWIKY) eumelpla, pe T Bloloyia Kal TIg MPOTIUATELG
Tou aoBevolq Kabwg Kal e TIG eEKATTOTE OUVONKEG.

(5) Ze a mpoomdBela yla ouvexn BeAtiwon kal eEopbo-
AOYIOMO TNG XPNONG TNG EMIOTNMOVIKAG TeKUNPlwong
otnv OpBodovtikn agloloyeloTe TNV emtuxy Kat aro-
TEAEOUATIKA EQAPUOYH TWV TIPONYOUNEVWV TEOTAPWV
BnudTwv.

O1 erotrjpoveg Tou Baacifovral oe TeKUNPLwUEva aTolxela

€Xouv lepapxnoel Ta anodelkTika ototxela pe Bdon tn on-

paota toug, divovtdg Toug dlapopeTIKA BapdtnTa KATA T

ddpkela TG AUng anopdoswv, avdloya pe To eninedo

EUMOTOOUVNG TWV ANOTEAEOUATWY TNG HEAETNG. 2TN Bdon

QUTAG TNG TOIOTIKAG lepapxiag BplokeTal n yvwun Twv

EUMELPOYVWHOVV KAl OTNV KOPU®N oL UYNAAG motdtnTag

OUCTNUATIKEG AVOOKOTAOELG KAl Ol TUXALOTIONUEVEG KALVL-
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Ewdva 1. OpBodovtikd anoteAéopata Baotouéva otnv tekunpiwon ouvdudloviag v BEATIOTN
Tekunplwaon ue v KAvikn eunelpia kat g a&ieg tou aobevous.

Ask answerable clinical
questions

® Patients

® Intervention

e Comparison

® Qutcome

Search & find the best
available evidence
® Sources of evidence

Appraise the evidence
® What is the question?
® Are the results valid?
® What are the results
® Applicability of results

Make a decision

® Balance evidence, expertise
and patient values and
preferences

Evaluate EBO practices

® How can you improve your
EBO skills

Ewdva 2. Briuata katd v npaktikr) OpOodovtikrig Bactouévng otnv tekunpiwon (EBO).




KEQ DOKIUEG e TTOAU XaunAd kivduvo pepoAnyiag®. Amnote-
Aéouata and pehéteqg mou elval uPnAig noldtntag pépouv
oAU peyalltepn Bapltnta katd Tn dadikacia AYng
anopdoewv’.

Ol oUOTNUATIKEG AVATKOTAOELG AMOOKOTIOUV:

- 0Tn ouvBeon UYPNAAQ ToldTNTAG SESOUEVIV TTPOKELUEVOU
va kaBopioouv TV anoteAeopATIKOTNTA KAl TNV a0PAAELd
Twv napepupdoewy e peyalUtepn akpiBela,

- otV pelwon Tng aBepatdtnTag rou nepIBARAEL DLAPOPES
BePAMEUTIKEG TTPAKTIKEG,

- oV avamtuén Twv KATeuBuVTPLWY YPAUUWOY KAWVIKAG
Beparneiag.

YYnArig motdtnTag TUXALOTIOINKEVESG KAIVIKEG DOKIUES aro-
TehoUv avandomaoTo PEPOG TWV CUCTNUATIKWY AVATKOTT)-
oewv. H katavénon kat o mpoadloplopdg MOLOTIKWY Xapa-
KTNPLOTIKWV OTLG TUXQLOTIONUEVEG KAVIKEG DOKIUEG KAl OTIG
ouUCTNUATIKEG avackommoelg eival kplowng onuaciag yla
v anodoxr) 0pBOJOVTIKWY TPAKTIKWY. X AUTH TNV ava-
oKdrmon, To 30 Priua, To onoio apopd OTNV EKTIUNON TWV
dedopévav mou €xouv Bpebel, Ba eEetaotel AemTopepws.
JUYKEKPLUEVA, N TIOLOTNTA TWV TUXCLOTIONUEVWY KAVIKWY
JOKIUWV KAl TWV CUOTNUATIKWY avackormmoewv B8a aflo-
AoynBoulv ota mAaiola g Baclopévng otnv Tekunpiwon
OpBodOVTIKAG.

I. Tuxaiomoinpéveg kAIvikég dokipég (TKA)

H TKA eival éva mpooxedlaoiévo melpapa mou Exel wg oTo-
X0 va a€loAoyroeL TNV AMOTEAEOUATIKOTNTA Kal A0PAAEL
piag Beparneiag otov dvBpwro. Ma TKA xpnaotporolel a
oudda eNéyxou Kal Tuxatormoinon yia va katavellel Toug
OUMETEXOVTEG O€ OUAdeg Bepaneiag, kat aToxelel otr dn-
Houpyia mapoépowy opddwy Bepareiag and oAeg Tig and-
Yelg, ektog amd v napéupaond. H xprion wag opdadag
HapTUPWV eival onEAavTikr, KaBWG eTTPEMEL TO SAXWPLOUO
TV TPAYUATIKOV anoteheoudtwy Beparneiag and Tig a-
Aayég mou prnopel va anodoBolv otn euaolkn Bektiwon, oe
OUOTNUATIKA OQANUATA OTNV ETUAOYN TWV A0Bevwv Kaym
MEPOANTTTIKEG AMOKPIOELG ATBEVWV.
O1 kaAd oxedlaopéveg TKA Tapéxouv €yKupa aroTeAé-
opata 1) €xouv Helwpévn pepoAnwia. MepoAnyia eival
TO OUOTNUATIKO O@AAUa Tou odnyel oe oTPERAWON TWV
TPAYMATIKWOV arnoTeAeoudTwy TG Beparneiag kat uropel va
TPOKUYEL g BLAPOPETIKA oTAdla TG JOKIUNG ota omoia
neptAapBavovral o oxedlaoudg, n deEaywyr|, n avaiuon
Kal n avagopd aroteheopdtwv. H pepoAngia Bétel umd
aueLORATNON Ta anoteAéouata g HeATNG, elval duoko-
Ao va rmoootikoromBel kat pédAov aduvaro va eEalelpOel
evtehwg. Qotdoo, undpyouv YéBodol yla Tov TIEPLOPLOUS
™g. Qg ek ToUTou, Baoikdg otdxog TN kdbe TKA eival va
Beomilel dladikaoieg kal dlepyacieg mou eAaxloTomnololy
v depoAnuia.
OtkUptot Tumol yepoAnyiag rmou prnopel va avakUyouv katd
) SleEaywyn plag TKA amekovifovral oTo Zxrjua 3.
Katd ) didpkela Tng a&lohdynong piag TKA ot akéhoubeg
EPWTNOELG elval ONUAVTIKEG :

(1) MNoto eival To Béua g €peuvag;

(2) Motwa eivar Ta anoteAéopata TG dOKIUNAG;

(3) Ta armoteAéopata va eival agémiota;

(4) Tuepapuoyn uropel va €xouv Ta anoteAéopara/

ouunepdouaTa;
O napandvw TE00EPIG EPWTITELS EXOUV JLAPOPA OTOLXEId
rou Ba npénel va AapBdvovrat undyn katd tnv aglohéynon
™G HEAETNGE.

Mivakag 1. Otav n andvtnon ota 6 epwtrjuarta tou nivaka elvat
navtoU « NAI «, TOTE MOLOTIKEG dlapopEG OoTa amoteAéouara meg
Bepanelag ueta&u Twv unoouddwy andé avaAuoelg uroouddwy eivat
rubavés. (Mpooapuoyrj and Straus kat McAlister?).

Epwrioeiq kard v aloAéynon amoteAeopdTwyv amoé avaAuoeig
UTTOOHAd WV

1. Elval To anotéAeoua KAWVIKA kat Blohoyikd eUAOYO;

. Eival n mototikn) dlagopd 1600 KAvikd 600 Kal oTaTIoTL-
KA onNuavTiky;

3. 'Htav n avdiluon Twv umoouddwv mpokaboplopévn 1

Arav anoté\eoua eEOPUENG dedouévwy;

4. 'Hrav auti n avdiuon pia and Tig MoAES avaAloelg
uroouddwv rou €xouv dleEaxBel;

. Eivat n dlapopd mou mnpoteivetal anotéAeoua Tng dlag
MEAETNG 1 arotéleoua amnd ouykpioelq peta&u dlago-
PETIKWV HEAETWV;

. 'Exel To (Blo amotéleopa emBeBaiwbel and dAkeg ave-
EAPTNTEG UENETEG;

N

o

2]

Moio eival To 8€pa TnNG épeuvag;

Mia TPOOEeKTIKA dlaTunwévn epwTnon Ba TPEMeL va Jag
EVNUEPWVEL OXETIKA [IE TOUG CUMHETEXOVTEG, TNV/TIQ TIAPEN-
Baon(elg), ekBdoelg (n mpooéyylon PICO). Ta kpttripla eri-
AOYNG/aMOKAELOOU CUUHETEXOVTWY OTnN JOKIUY KaBwg Kat
n Sldtagn Kal n yewypapikr rneploxr ormou n dokiur ENape
Xwpa Bonbolv oty katavonon Twv ouddwv aoBevwv Kat
OTO AV TA AMOTEAEOUATA UMOPOUV VA YevikeuBolv og AA-
Aoug mAnBuopolg (eEwTteplkn eykupdTNTa). Ot AeTToUépEL-
€Q TG/TWV MapéuBaong/wv Onwg 1 avapevopevn dtdpketa
™G XPNoNg ag AEITOUPYIKNG OUOKEUNG 1 0 TUTOG Tou
XPNOULOTIOIOUEVOU PWTOTIONUMEPLOMOU Elval ONUAVTIKES
yla TNV Katavonon g €PAPUOCIUOTNTAG TWV QMOTEAE-
opdTV TNG HEAETNG. H xprion Tng opddag paptipwy eivat
éva onuavtikd ototxeio piag TKA kabwg eEurmpetel Tov
ONUAVTIKO OKOTIO va CUMBAAAEL TNV arokAAUYn G pay-
MaTIKAG enidpaong Tng Bepaneiag. H peydin nmpoooxn otn
euUon Twv paptlpwv eival amapaltntn kabwg LoTopikol
MdapTUPESG 1 HAPTUPEG TTOU EKTIBevVTAL OE [N TUTIKY Bepa-
niela yrnopel va unepBAENOUY TA AMOTEAEOUATA TNG «VEAG»
napéupaong. Ot dokiuég propolv va xpnaotdorololy éva
1} MeplogdTepa AMOTEAECUATA TIOU UMOPOUV MEPAITEPW VA
Ta&lvounBouv oe mpwTeUovTa Kal deutepevovta. Ot oageig
MEPLYPAPEG Kal N TPOEEEIBKEUON TwWV AMOTEAEOUATWV
elval yeyding onuaciag kabwg autd Ba dlaopahioel and
TNV €MAEKTIKY] avapopd Kal Ba Bonbrioel otV MepATEPW
KaTavonon g eQAPHOYNG TWV AMOTEAEOUATWY TWV TEL



Assesed for eligibility

(n)

Excluded

Enroliment > Not meeting inclusion criteria (n)

| Selestion Bias |:(>

Implant A

Performance Bias :,I >
Detection Bias

| Atrition Bias |:(> v
Implant A

| Reporing Bias |:(>

Allocation

Implant B

Impl‘;nt A Impll;nt B

Y

Implant AB

Ofher Bias

Ewkdva 3. Ot kUptot TUrot mpokatdAnyng entypauuatikd rou uropel va avruetwniobouv katd v dleveépyela utds epeuvnTikig epyaoiag.

PAUATWV.

Mmopei Ta amoteAéoparta va gival a§iomora;

H eowteplkn eykupdtnTta (mowdtnta tng pebodoloyiag)
apopd To Katd mooov OAa Ta ONUAvVTIKA BAUATA aKOAOU-
Bnbnkav katd to oxedlaopd, Tn dlevEPYEL TNG MEAETNG KAl
TNV avdAuon Twv anoteAeopdTwy. XaunAr puebodoloyiknA
noldtnTa Ba MPEMeL va Pelwael Ty TipoTtepatdtnta nou di-
vetal ot anodeifelg and pia TKA katd tn didpkela Ar-
Yng KAIkwv anodoewv. Ta peBodoloyikd otolxeia mou
TIaPOUCLAZouv evOLAPEPOV KATA TNV EKTIUNOT ECWTEPLKNG
eykupdTnTag eival ta e€ng:

Zxediaon

EpappdoTnke OwoTH Tuxalonoinon;

Tuxatoroinom eivat n dadikaoia Tuxaiag napaywyng kat
KATavoung Twv MapeuBdoewv oTIG opddeq TG JOKIUNAG,
€10l (hoTe OUTE Ol EPEUVNTEG OUTE Ol OUMMETEXOVTES VA
yvwpifouv 1} va urmopouv va rpoBAéYouv TL Bepaneia Ba
A&Bouv ot aobeveig. H Tuxaia katavoun Twv atépwv oe He-
pareia, pe TNV 0pdN andkpuYPn TG KATAVOUNG, elvat ugi-
0omg onuaociag ya ™ pelwon ™mg pepoAnyiag ermioynig,
yla Tov €AEYX0 amapatiENTWV CUYXUTIKWY TIAapayovTwv
(mapdyovteg mou BoAWVOUV /OUYXEOUV TO AMOTENEOA TNG
Bepaneiag) BeATwvovTag KATd CUVEMELA TNV £0WTEPIKY
eykupdTnTa Twv TKA® ™ 2, H gwoTr) Tuxalonoinon napdyet
ouddeq Bepareiag mou eival Mapooleg TOTO WG MPOG TOUG
YV@woToUug Kal dyvwoToug MapdyovTeg TIou Umopel va oxe-
T{Covtal Le To anotéheoua, mpdyua rou onuaivel tL Tuxdv
dlapopég Twv anoteAeoudTwy PeTagU Twv ouddwy Bepa-
nielag propel va anodoBouyv pe euriaToouvn ot Beparneia.
H owotr tuxalornoinon mep\apuBdvel v mapaywyr mg
Tuxalog katavourq TG akoAouBiag Kal TNG KATAVOWNG

andékpuyng. Aladoxikr] avébeon g Beparneiag, kabwg kat
TA OXUATA KaTtavoung mou akohoubouv, yia mapddetyua,
TIG NUEPES ™G €RdOUASAG 1} TN XPHON TWV APXIKWY TOU
OUMMETEXOVTA, BewpouvTal Un Tuxaleg péBodol ™. Ot katdh-
AnAeg péBodol Tuxalomoinong uropel va repthauBdvouy
XPron Tuxaiwv mvdkwv Kal yevwritpleg Tuxalwv aptOpwv
TIOU TIPOKUTTTOUV ard NAEKTPOVIKOUG UTTOAOYIOTEG.

Qg andékpuyn Qg karavoung opiletat n dadlkacia mou
Xpnotdorolelral yia va eEaopahioet 4Tt ol MoTeg TUXAlOTIO-
nong Tou POKUTITOUV Kal, KaTd ouvénela, n Bepareia nou
Ba amodobel oTOUGQ TUUUETEXOVTEG, UMopel va unv elvat
YVWOoTéG 1 PoRAEYIUEG ard OAa Ta eumAekdueva pépn. O
otdx0q g andkpuyng Katavounig elvat n pelwon ™mg e-
poAnyiag emAoyng kal n epapuoyn Tou eival mdvra duva-
™M™ %, H anékpuyn TNG KATAVOUNG Uropel va epapuooTel
eUKOA UE TN XPN|on adlapavwyv oPEAYIOUEVOV PAKEAWY,
wotdéoo Karavour g Beparneiag péow kdmolag ave&dp-
mmg unnpeaoiag Bewpeital meploodtepo KAtdAAnAn'e. H
andkpuyPn Katavoung Kat n TupAoToinon meptypdpouv
dUo dlapopeTikég dladikaoieg. H TupAomoinon avagépetat
OTO av oL aoBeVe(Q kal oL epeUVNTES €XOUV YVWON NG Ta-
péupaang mou akohoudnonke Kat AauBAvel xwpa UETA TV
Xopriynon g Beparneiag

AkoAouBriBnKe TUPAOTIOINON TWV CUHPHETEXOVTWYV, TWV
€PEUVNTWV, Kal TOU AoITIOU TPOCWIKOU;

H TupAormoinon avagépetal ota pETpa mou Aaupdvovrat
yia va dacpalotel 6Tl OAa Ta PEPN TOU EUMAEKOVTAL OE
pla dokiury dev yvwpiCouv to €idog Tng Bepameiag mou
AapBdvel o acBeviig. H TugpAormoinon eivat ouvnbwg et-
Kt dtav oL napeppdoelg eival mapduoleg i uropei va eai-
VOoVTaL TIAPOUOLES (TIX U TNV TIPOETOLUAT(a evOg EIKOVIKOU
yla Tig SoKIUEG Papudkou). QoTéoo, UNdPXOUV TIEPUTTW-
o€l Orou n TuPAoroinon dev eival eQIKTY Kal avaloya pe



v napéuBaocn Kat to eidog Tou anoteAéopatog, Uropel
va eloXwpnoel peponyia® €. Mepohnyia arnd tnv arnouacia
TupAomoinong uropel va dnuioupynbel oto emnimedo Tou
aoBevolq kal oTo eminedo €peuvNTH/MPOCWIKOU. TNV
opBodovTikr], avéhoya pe Tnv TapéupBacn, n TuAornoinon
uropel va eivat dUokoho va epapuootel, eldikdTEPA OTO
eninedo Tou gpeuvnTh, WOiwg €dv o {dlog epapudlel T Be-
parela. Qotdoo, unopel va eival duvatd va yivel TugAomnoi-
non oto eninedo Tou arduou mnou agloAoyel Ta anotelé-
opaTa, 0TO eminedo Tou avaAuT Twv dedOUEVWV KaBWG Kal
AA\ou ouvapoug MPOoWTTKOU.

Eixav o1 opadeg 6epamneiag mapdpola cuvbeon wg mMpog
TIG OPXIKEG TOUG TINEG;

Av n Tuxaiorntoinon €xel mpayuaronoindel KatdAnAa, ot
ouddeg Bepaneiag Ba mpénel va eival mapduoleg ota ap-
XIKA TOUG XapaKTNPELoTIKA. Ta apxikd dedopéva mou Gul-
Aéyovtal amd OAOUG TOUG OUMUETEXOVTEG Mropolv va
nep\appdavouv dedopéva OXETIKA HE TIG ONUOYPAPIKES
MeTaBANTEG (Onwg N nAkia, To GUAO Kal N eBVIKATNTA) Kal
KAWVIKA XOPAKTNELOTIKA, oUPnePNapBavouévou Tou Tunou
TWV AVWUAALOV OUYKAEIONG KAl TWV APXIKWV PETPHOEWV
Tou Babuol ouvwoTIoUoU Kal TNG OTOMATIKAG UYLEVAG. Ta
apxikd dedopéva rou napartibevral oe vav mivaka emTpg-
TIOUV TN YP1yopPn Q&LoAGYNOT TWV OUOLOTATWY UETAEU Twv
OUMMETEXOVTWV OTIG ouddeg Beparelag. Mikpég dlapopég
METAEU TwV OuddwV o apxIK& XapakTneloTikd eival ava-
Jevopeveg Kal ouvrfwg amnodidovral otnv TUXn. Katd
Sldpkela TNG KPITIKNG a&loAdynong, CUVIOTATAL Va TTpayua-
TomolelTal pia mpoaomdbela avixveuong peydAwv Kat onua-
VTIKWOV SLapopwV UETAEU TWV CUPUETEXOVTWY amd TV apxXn
KaBwg n Unapén autwv propel va avtavakAd akatdAAnAn
Tuxatoroinon.

Aiggaywyn TKA

‘OMoi o1 ouppeTéXovTEG TapakoAouBnOnKav pExpl To
TéAOG TNG Bepaneiag;

IBlaitepa emBuunTy eival n ehaxiotonoinomn Twv anwAelwy
OUMMETEXOVTWV KaTd TN Slevépyela Twv TKA. Meydho kat
SLaPOPETIKO TOCOOTO AMWAEIWY HETAEU TWV OMAdWV TWV
aoBevwv katd m Sidpkela TG napakololdnong umopel

va odnynoel oe pepoAnyia e€artiag tng mbavig dlagopdq
TV OpAdwv GUYKPLONG WG TIPOG ONUAVTIKA TOUG XOPAKTN-
PLOTIKA, Ttapd TNV opoldTNTa Toug Katd v évapén. Qg ek
TOUTOU, TA TMAEOVEKTAMATA TNG TU)alomoinong pnopel va
€xouv Xabel.

O1 opddeg mou ouppeteixav otnv TKA gixav 106TIun
QVTIPETWITION, EKTOG MO TV MapEppaacn;

IBavikd Ba BéNape va dolpe OtL kABe oudda Beparneiag
€xel v dla petaxeiplon éoov apopd Tnv MapakoAouon-
on, TNV a€loAdynoN TwV anoTeAeoudTwY KaBWS Kal TI ou-
vakdAouBeg BepameUTIKEG TTPAKTIKES, KABWS auTd au&dvel
TV eyKupdTNTa TWV anoteAeoudtwy. Mia Avion uetaxei-
PLON TWV CUUUETEXOVTWY UETAEU Twv ouddwv Bepameiag
ouvioTd a rbavr mnyn pepoAnyiag. MNa napddetyua, ag
uroB€ooupe 4TI BENoupE va aElOAOYOOUE TOUG TIEPLODO-
VTIKoUG delkteg oe aoBeveiq mou Tuxaia kataveuridnkav oe
dUo avraywvioTikoug TUmoug euputeupdtwy. Mpolndp-
XOUOEG MEMOLONoELg Kal hepoAnyia wg mpog Tov éva Tuno
EUPUTEUMATWV OUYKPITIKA e TOV AANO Uropel va odnyroel
o€ HEPOANTITIKY SOACKAAIO OdNYLWY OTOUATIKAG UYLEWVAG
Katd Tnv nepiodo mapakoAouBnong. H TugAoroinon, émou
autn eival eikt), eival ouudaxog ™G TuMomoinoNng Twv
dladikaolwv Tng Beparneiag kat propel va Bonbroel otov
neploplopd autol Tou TPORAUATOG.

Avdiuon

H avdAuon Twv CUPPETEXOVTWV €YIVE OUNPWVA PE THV
Tuxaiomoinon;

211G ueAéteg émou aobevelg xavovtal katd ) Sidpkela TG
napakoAouBnong, eival onuavtikd Ta amoteAéouara va
avallovtal ota mAaiola ™g ouddag oty orola ot acbe-
velg Tuxaloromenkav. Autd To eidog ™Gg avdiluong Tou
ovoudZetal avaluon pe Bdon v npdbeon yla Bepaneia
(Mre) kat eivat ouvrBwWg AydTEPO WEPOANTITIKYA aAmnd Jia
avéhuon pe Bdon to MpwTtékoAo NG HeAéTNg (MM), oty
ortola Aappdvovtatl untdyn Yévo ol aoBeveiq yia Toug omoi-
0UG €Xouv OUYKeVTPwBEe( TIA)pn Sedopéva yla Ta TeAKA
anoteAéopara. Xtov Mivaka 2, n arnotuyxia g diépbwong
deutepng TAENG He SUO TUMOUG AEITOUPYIKWY CUOKEUWV
(FA-1 kat FA-2) anelkoviCetal pe dlagoplkr] anwAela katd

Nivakag 2. Avahuon pe Bdon tnv npdBeon yia Bepareia (ITT) oe oxéon pe Tnv Avdiuon pe BAon To PwTOKOAO NG LEAETNG(PP).

AvdAuon pe Bdon Tnv mpdbeon yla

AvdAuon pe BAon To MPWTOKOAO TG

Bepareia (ITT) peAétng (PP)

Oudda Bepareiag FA-1 FA-2 FA-1 FA-2
Tuxalorompuévol AptBpol 100 100 100 100

AnwAela Mapatnprioewyv 20 30 20 30

Baseline XapaktnploTikd Ot Atyétepo auvepydaot Otneploadtepo auvepydaiot Ot Aydtepo auvepydatot OLmeploodtepo Guvepyaaiiol
AplBudg Agbevawv pe anotuxieq 20 28 20 28

20/100=20%
8% (OXETIKOG
kivduvog =1.4)

28/100=28% 20/80=25% 35/70=40%

15% (OXETIKOG
kivduvog =1.6)

Kivduvog Amnotuxiag
Aagpopd Kivduvou




Vv mapakoAoudnon, téco doov agopd Toug aplbuouq
aMd Kal Ta XAPAKTNPELOTIKA TWV CUUHETEXOVIWV. TNV
FA-1 oudda, ot acBevelq mou xdbnkav katd Tnv mMapako-
Aoubnon ftav Atydtepo auvepydaotol oe oUyKpLom KE TNV
FA-2 oudda. To epwmua edw elval To €ENg: H dlapopd
otnv anotuxia dépbwong g deltepng TAENG amodide-
Tl o€ JLAPOPETIKY anddoom TwV CUCKEUWV N OXETICETAL e
™ e€apxng dlapopd Twv acbevwv (ouvepyaoia) avdueoa
0TIG 2 opddeq TNG DOKIUNG;

Mwa avdiuon MO mou dev amokAelel and v avdiuon
aoBevelq mou xdvovtat Katd tn dldpKela TNG MapaKoAouU-
Bnong pewwvel T BavATNTES Yid HEPOANTITIKA QOTEAE-
opata kat telvel va apBAlvel Ty enidpaon tng Bepaneiag
(8 % andAutn dlapopd otov kivduvo amotuxiag). Avtibeta,
pa avaiuon MM eival meploodtepo mbavé va elval mpoka-
TENUPEVN Kat Telvel va ulepBANAEL WG TIPOG TA ATTOTEAE-
opata (15 % andAutn dlagopd otov kivduvo arnotuxiag)
oe autd To mapddetypa. Ma mpaypatikn avéiuon Mre
antaitel mapadox€q kay/ i uroBEaelg yia TV €KBaon oTouq
Xauévoug aobeveigt.

MpaypaTtomoifénkav owoTéq avaAloeig Kal HTav autég
TTPOKABOPICHEVEG;

Ta dedopéva twv TKA propoulv va avaAuBoulv e oAoUg
JlapopeTIkoUg TPOTOUG, ONwG N avdAuon Twv TENKWY
TIHWV, N avdluon Twv aAaywv and TiG apXikég €wg TIq
TENKEG TUUEG, Ol AVOAUOELG TWV TEAKWV TIMWV HeTd amd
TPOCAPHOYN TOUG WG TPOG TIG APXIKESG, UTIOOUADES, Me
XPNON TIAPAUETPIKWY 1} UN-TIAPAUETPIKOV SOKIUAOLDV, KAt
N XPNoM TOU LETAOXNUATIONOU Sedopévwy, Onwg oe Aoya-
POUIKN KAaka. AlapopeTIkEG MPOeyYIoelg yia TNV avd-
Auon Twv dedouévwy unopel va napdyouv EAappws dlago-
peTIKd armoteAéopata, Kal av dev €Xouv TPokaboploTel oL
OTATIOTIKEG AVAAUDELG, Ol EPEUVNTES UmopoUv va TpooTta-
Brjoouv va Kata@uyouv o ETIAEKTIKY) avagopd uévo Twv
anoteAeoudTwy Tou Bewpolv OTL elval «evilaPEPOVTar.
211G 0pBodovTikEG dokiuég Omou mepihapBdvovtal oAa-
TAd dévTia, dnwg oTIq MEAETEG amoTUXiag ouykKOAANoNgG, N
€0QAAUEVN Bewpnon SOVTIWV TOU AviKoUV g aoBevei(q wg
aveEdptnTeg PovAdeg, TMAPANETOVTAG va MPAyUATOToN)-
oouv opadoroinon (opoldTNTAa TwV ATOTEAETUATWY EVTOG
Tou (Blou aagBevny), uropel va eivat mpopAnuartikry. Mia npd-
oAt HEAETN™ €DeIEE OTL OVO TO 25 % OAWV TWV UEAETWY
TTou €xouv dnuooteuTel oe 0pBoSOVTIKA TEPLOBIKA avTimpPo-

Systematic

owrevouv Ta amnoteAéopara opadoroinong. Av Kal uro-
pel va elval mpakTikd SUoKOAO va mpokaboploTtouv OAeq
ol avaluoelg, éva cagpég oxédlo avdiuong Ba mpénel va
ouvtaxBel pe okord Tov poadloplopd Twv evdelEewv yla
TIg dlapopeTikég avalloelg. Mpoooxn anartelTal katd myv
epunveia Twv anoteAeopdTwy and avalloelg Unoouddwy,
eldIkd av dev €xouv pokaboplotel. Ot availoelg unooud-
dwv Kat TOAAnAEQ SoKIUEG urmopel va arokalUyouv onua-
VTIKEG DlapopEq peTa&u Twv opddwv Beparneiag mou eivat
Yeudelg, Kal wg ek ToUTou, PEPOUV ToV Kivduvo Tng utep-
epunveiag. Ot kateuBuvTrpleg YPAUMES Yla TNV epunveia
TWV AMOTEAEOUATWY TTOU UTTODEIKVUOUV TIOLOTIKEG DLAPOPES
METAEU Twv urtoouddwv eupavifovtal otov MNivaka 12,

AmoteAéopara

Méyebog Tou amoTeAéTPATOG

Avdloya pe Tov TUTo Twv dedouévwy (dLXoToua 1) ouvexn)
TO UEyebog NG enidpaong unopel va ekppdletal oe dpoug
andéAutng dlapopdq 1 piag oxetikng avaloyiag kivduvou,
Onwg OXETIKAG K{vOUVOG, 0 OXETIKOG AGYOG CUUMANPWUATL
KOV TuBavottwy 1) Adyoq pubuwv. Katd tnv epunveia tou
MEYEBOUQ TOU anoTeAéoUaTOG MPETEL va eMIOEIKVUETAL lE-
YAaAn mpocoxr, kabwg To (dlo anotéAeoua og pia mpoobe-
T (aréAutn dlapopd) 1) oe MoAAMAAoLaoTIKA KA{Laka
propel va dwoel AavBaouéveg evtunwoelg. MNa napddety-
Ma, Ml pikpn) andAuTn dlagopd Twv dUo KvaUvwy (4% - 2%
= 2%) ooduvapel pe pia avaloyia kwvdlvou 2 (OXETIKOG
Kivduvog 4/2 = 2). Qotdoo, [a peyakitepn andiutn dia-
Popd petafl Twv KvdUvwy (40% - 20% = 20%) prnopel va
napouctdlet v dla dlapopd oe A KAPHaKa avaloylwov
(oxetikdg kivduvog = 40/20 = 2). H eppnveia mou Baoile-
Tal o anoluteq dLaPopEqg (2 % Evavtl 20 %) eival apketd
OLAPOPETIK).

AkpiBeia Tou anoTeAéopaTog

Edv n dokiury avapépet 6Tt pia mapéupaocn dev €xel kauia
enidpaon, autd urnopel va eivat Adyw ENeWYng mpayuartt-
KoU amoTeAéOUATOG, UEPOANTTIKOTNTA OTO OXEJAOUO 1
avernapkn oxU yia va del&el kdmnola enidpaon Adyw Tou
MIKpoU HeyéBoug Tou delyparog. H 1oxug TG HEAETNG OXe-
TiCetal pe TNV akpiBela TG ektiunong [SlactApaTa eurt-
otoouvng, UE TIG XaUNANQ loxUog HeAETeG va divouv acagr
arnoteAéopara Kat aviiotpopa.

Narrative synthesis or
Qualitative
synthesis

reviews

REVENE

Narrative

Meta-Analysis or
Qualitative
synthesis

reviews

Ewkova 4. Aidpopot Tirot avagkorioewy.




Mivakag 3. Ala@opEg LETAEU apnynUATIKWOV KAl CUCTNUATIKWY avaockomoewv (Mpooappuoyr) and Cook kat ouv.®).

Apnynuartikr) Avaokdénnon

ZuoTnuartikr Avaokénnon

KAviké Epwtnua
EPWTHOEWV

Avagitnon kuplwv apbpwv

Erhoyn) Twv kUplwv apbpwv
apbpwv

Mototikn) a&loAdynon Twv kUpwv  Mn cuotnuartiki i dev avapépetal

apbpwv

MepiAnyn Twv amoteAeoudtwv  [OLOTIKY, YN OUCTNUATIKY TiepiAnyn

TV KUpLWV dpbpwv

Zuxvad dlatumnwon dLAPopwY YEVIKOV

Mn meplekTikn 1) dev avapgpetat
Aev avapépetal fj eTAEKTIKY) €vtagn

Eotiaouévo epitnua oUUGWVO e TO
PICO

MeptekTikr) avagrtnon MOANAMAWY mNywv
ZaQn KPITPLA CULETOXNG/AMOKAELTOU

AEloAdyNnon TNG motdTnTag TG
peBodoloyiag Twv apBpwv mou €xouv
emkeyel

ZUCTNUATIKY] TIOLOTIKY] 1} TTOOOTIKY| (UETA-
avdiuon)

H Tiun p (p-value) mou oxeTi{leTal e TN OTATIOTIKY] ONUAVTL-
KotNTa, e€aptdral and To péyebog Tou delyuarog kat tn di-
akUuuavon Kat mapéxel mePLopLopévn yvwon ylpw and myv
KAWVIKY) onuaocia Twv supnudtwy. Mia mio oxeTIKY KAWVIKA
KAl ONPAvTikn MANPoQopia Tou armokTATal arnd Ta anoTelE-
ouata eival n npaypatiki dlagopd/enidpaon peyEBoug Kat
To eUpog Tou (Bldotnua aglorotiag)? 2",

YriepBoAkr] Baputnta oTIq TIUEG Tou SIBouv OTATIOTIKN
onuavtikétnTa [p-value] katd Tnv nmapouciaon Kat Tnv ep-
unveia Twv anoteAeopdtwy eival akatdnAn, kat ouxvd
TaPAMAAVNTIKA? 2, ZTATIOTIKA ONUAVTIKA amnoTeAéouaraq,
aveEdptnTa and Tnv KAVIKK onuacia rj To eUAoyo, Bewpou-
vTal Aaveaouéva uPnAig onuaciag, eve Ta WU oTATIOTIKA
onuavTika anoteAéouara Bewpoulvral acrjuavra. Amnd v
AA\N MAeupd, N avagopd Twv dlACTNUATWY EUIOTOOUVNG
detatorilel TV epunveia Twv anoteAeoudtwy and ) ota-
TIOTIKY] onuavtikdtta oto uéyebog TG enidpaong 1y TNg
OUOXETIONG Kal To eUpog eUAOYWV Oplwv TIUWV TIOU TEPL-
AapBdvouv To mpayuatiké péyebog Tng enidpaong g uno
eEétaon Bepaneiag®-?7.

EEwTepIKn eykupdTNTA 1} SUVATOTNTA YEVIKEUONG

H efwteplkn eykupdtnTa agopd otn duvardtnta eap-
MOYNG TwV QrOTEAEOUATWY TWV JOKIUWV OE JLAPOPETIKEG
ouvOnkeq kat MAnBucopoug. O avayvwoTtng 1) 0 EPEUVNTAG
evllagpepetal va yvwpilel katd ndéoov Ta eupruaTa g He-
A€TNG pnopouv va epappooToulV Kal e aoBeveiq Tou.

Z¢& MOIOUG UToPOUV va EPAPHOOTOUV AUTA TA ATTOTEAE-
oupara;

MapdAo mou ol MANBUCUO(l TIOU CUUUETEXOUV OTN SOKIUNA
elvat aniBavo va eival ot {dlot, n duvatdtnTa €PAPUOYNS
TWV anoTeAeOUATWV O JIAPOPETIKEG OUVONKEG Kal TIAN-
Buopolg eival ouxvd epiktr) 600 Ta KpLTpPLa eMAOYAS Kal
QmoKAELOPOU TOU TIANBUCUOU 0T PEAETN elval OXETIKA Kal
und v napadoxr] TNg ouvenoUq BLOAOYIKAG ardKPLoNG.

Eival Ta amoteAéopaTa onUavTika yia TOug acOeveig;

Ektdg and Tig mMAnpopopieg Tou EMTPEMOUV OTOV AVAYV®-
0N va anavtioel To KAWIKS epwtnua, Ba mpénetl va egeta-

otoUv Kat dA\a ONUavTIKA arnoTeAE0UATA ToUg aoBevelg,
onwg ol duopevelq emmrwoelg. MNa napddetyua, n aro-
TEAEOUATIKOTNTA TWV Sladikaolwy eEaywyng Twv TpTwv
Youpiwv elval onuavtiky yia Tnv eniteugn Tou embupntou
anoteAéoparog. Mapdha autd, dAeq ol bavég mapevép-
Yeleg, Onwg o évVoG, 0 TPAUUATIONOG TOU KATW Patviakou
veUpou, n enoUAwaon Tou ooTtoU Kal To kéotog, elval OAa
ONUAVTIKA anoTeAéouaTa yla Toug aobeveiq mou Tpénet va
eketaotouv.

OL ouvortikég mpooeyyioelg yia v aglohdynon twv TKA
repAapBAvouv KALaKeG?® OTIG OTIo(eG TO AMIOTENEDHA ATTO-
dideTal o8 OUYKEKPIUEVA XAPAKTNPLOTIKA TTIOU ouvdgovTal
pe Tnv nodtnta Twv TKA. H Cochrane avtikerral otn xpn-
OM TIOCOTIKWV UETPWV KABWS agopolv MePLOTOTEPO TNV
noldtnTa Qg avapopdg napd oty noldtnta Twv TKA, kat
éxouv avantugel éva epyaleio avixveuong Kivduvou pepo-
Anyiag. O kivduvog Tou epyaleiou pepoAnyiag éxel mpoo-
dlopioel Ta KOUBIKA onueia mou Ba MPEMEL va EXTILWVTAL
Kal Katnyoplomolel Tov Kivduvo HEPOANTTIKNG KploNng wg
«XAUNAS Kivduvo», «uPnAd Kivduvo» fj «acapr Kivduvo», e
v Teheutala katnyopla va delxvel eite ENeWn oToixelwv
1 aBeBadtnTa wg mpog Tov meavd Kivduvo yia YepoAnyi-
09,10.

To Kévipo g Emotnuovikd Tekunplwuévng latpikng
(CEBM) otV O&pdpdn (Hvwuévo Baoilelo), €xel avarru-
el pla eUKOAN atn xperjon Aota eAéyxou yia Tnv agloAoyn-
on tng nowdtntag Twv TKA. H mpdoBaon oto nArpeg ap-
xelo eival ehelBepn otov akéAoubo cuvdeoo http://www.
cebm.net/index.aspx? 0=1157%.

AVTIKPOUOHEVA CUHPEPOVTT

H uynhou emmédou mpoorTik €peuva otnpifetal oty
apepoAnyia, n omoia ouxvd urnopel va kwvduveloel amnd
pia olykpouon CUUPEPOVIWY. AVTIKPOUGUEVA OUUPEPO-
vTa undpxouv étav o éva oUVOANO GUVONKWV N enayyeA-
MATIKA Kp(OT, OXETIKA € TO TIPWTAPXIKO CUUPEPOV (OTIWG
n eunuepia Tou aobevouq 1 N eyKUPOTNTA TNG €PEUVAG)
avopBddota ennpedletal and €va deutepelov CUUPEPOV
(6rwg TO OKOVOUIKO OPeN0Q). Eival pdhhov aduvato va
eEalelpOoUv TANPWG OAEG Ol OUYKPOUOELG OUUPEPOVTWY,



Research Question
PICO

Apply inclusion/exclusion criteria

Identity studies

references

Pubmed, Embase, experts, >_

Select studies

Selection Bias
Publication Bias
Heterogeneity

Extract Data

Assess quality

Analysis-Synthesis
interpetation

Ewdva 5. Kupta Briuata piag ouotnuatiki¢ avackonnons.

dedopévou OTL ol oUYKpoUoelg uropel va evromifovral ota
mo aocuvnBlota onueia. Ot epeuvnTég mou Tmpoaomadolv
va MPowBroouV TNV KaplEPa Toug 1| EPEUVNTEG TIoU eival
apoolwévol oTo gpeuvnTiké Toug nedio unopel aouveldn-
Ta va XAoouv TNV QVTIKEWEVIKOTNTA, O Wia mpoomndbela
va anodeiEouv v «alnBeta g SIkAg Toug loTopiag». ZTo
nedio ¢ Bloiatpikng®, ( oto medio ocuunephayBdaveral
n OpBodoVTIKA®' ) BETIKA Kal ePEUVNTIKA «EvIIAPEPOVTA»
arnoteAéopara eival kuplapya otolxela rmou €xouv wg armo-
TEAEOUA TN dnuooileuon PePOANMTIKWY Kploewv Kal dpa
MEPOANTITIKWY CUUMEPATUATWY 0TI CUCTNHATIKES AVACKO-
moelg. H napakohoubnon xpnuatodotolyevwy and eral-
peleg ouvedpiwv Kal MPAKTIKWY epyacTtneiwv ye mholala
delnva, n Mun dwpedv TEOIGVTWY KAl n MEAyUATOTonon
TAEBIWV e ETALPIKEG dAMAVEG UmopoUV va dnUIoupPYoouV
OUYKPOUOELG CUUPEPOVTWY. ANEG TINYES TNG oUYKPOUONG
OUMPEPOVTWY aTnv OpBodoVTIKY Uropel va mpoéABouv and

TN CUMMETOXT) TOU EPEUVINTY OTNV avANTUEN ag TEXVIKAG i
evog ouoTruaTog®. H eni®paon Tou TeAeuTaiou MAPAUEVEL
acapnqg oto nedio Topéa g OpbodovTikig, evw otnv la-
TP éxel avapepBel 0Tl ueAéTeq o XPNUATOS0TABNKAY
and kArnola papUakeuTiky] etatpela eivat o moavé va eEd-
YOUV aroTEAEOUATA EUVOIKA YA TO TIPOIOV TIOU KATAOKEU-
aletal andé v xopnyo eralpeia®. Ol eMKAIPOTONUEVES
Kateubuvtpleg Ypaupég avagopds CONSORT amnattoulv
™ dNUoaLoTonon TWV TNYWV XPNHATod4TNoNG Kat dAANG
oTPENG (nwg N mpounBela GapudKwy) kal Tou poAou
TWV XOPNYWVe.

Il. ZuoTnparTikég avaokonnoeig (ZA) Kal PeTa-
avaluoelg yia mapeppAaocsiq

210 UPNAdTEPO eminedo TG MUPAMIDAG TWV EPEUVNTIKWY

dedopévv BplokovTal oL CUCTNUATIKEG QVATKOTINOELG HE
TIG petd-avalioelg. Ot ZA yia napeppdoelg (XA undpyouv



Synthesis

Explore Heterogeneity
Selection Bias
Publication Bias

Results vary conciderably,
with inconsistancy in the
direction of effect
An average effect value
may be misleading

Studies are clinically
diverse

Low quality of included
studies
Meta-analysis will produce
a wrong result

Selection bias
Publication Bias

Ewdva 6. Moootikr) ouvBeon Sev elvat Aoyikr).

eniong yia peAéTeq mapatienong, dlayvwoTikA TEOT KAT)
otoxeUouv 0T GUANOYY] Kal 0TV eVOwUATwaon UWnArg mot-
étrag otolxelwv yla Ta anoteAéopara Jag napgupaong,
Katd Tpdmo ouoTnuatikd, dagavy kat agepdAnmro. Ot
mAnpo@opieq mou cuAEyovTal prnopolv va cuvduaotouv
TIOLOTIKA 1 TO0OTIKA. H ToooTIkr avdAuon prnopel va mapd-
el 1A o akpIBn eKTIUNOT TNG AMOTEAEOUATIKOTNTAG KAl
™G aopdielag pag Bepaneiag. ErmmAgov, ol XA unopolv
va OUKBLRACOUV TIG TAPAVONTELG KAl TIG UNIAPXOUTEG QVTL-
napabgoelq oxeTika e Bepareleg kal va napoucidoouv
TA YVWOTIKA Kevd Kal Ta avandvinta epwTAuata, Ta onoia
uropouv va eEeTaoToUV 0 HEANOVTIKEG SOKIUEG.

Ot OpBodovtikol Ba mpénel va avalntolv Ti§ KalUtepa
dlabéolueg amnodel€elq TPOKEUEVOU va amavtiioouv ota
KAWVIKA epwTAPATd Toug. Méxpl mpdopata, apnynuUaTIKES
AvOOKOTOELG, Ol omoieq mepleAdupavav pa gulitnon ya
TO untdpxovta oTolxela, ytav n kupla péBodog ouvduaoou
TV MANPOPOPLWY. H apnynuatikr] avackdomnon €xeL katn-
yopnBel wg un cuoTNUATIKY Kat adtapavnq uéBodog (Eik. 4,
Mivakag 3). Ot apnynuatikéq avaokomnoelg Eenepdotnkav
aro TI§ CUOTNUATIKEG avaokommoelg (ZA). H a§lomiotia Twv

anoteAeoudTwy Twv XA cuvd€ovtal aTevd pe dlapavn kat
nelbapynuévn pebodoloyia, wote Ta anoteAéouatd Toug
va eivat agomota. EmekTikdg ouvduaopdg twv mubavd
ataiplactwv dedopévwy Pnopel va €xel wg anotéAeoua 1o
yvwotd «GIGO» (dlahoyr| xprowy Kat axpnotwy dedopE-
vwv garbage in, garbage out)®. Ta Brjpata nou anarrouvrat
katd ) dleEaywyn pag ZA gaivovrat oty Eikéva 5.

Mpokelwévou ta amoteAéopara pag ZA va eivat €ykupaq,
n dladkaoia g avaokdmnnong Ba npénel va eival apeposd-
Anrttn. Ta kuptdtepa onpela pepoAnyiag mou avtideTwri-
Couv ol ZA eival 1 eTAEKTIKY] €TAOYT) HEAETWV (LepoAnyia
EMAOYNG), TO CUOTNUATIKG opdApa dnpoaoieuong (UeNéTeq
ME OTATIOTIKA onuavtikd armoteAéopata eival mo meavéd
va dnuooleutolv and PEAETEG e [N OTATIOTIKA ONUavTL-
KA anoteAéopata — PepoAnyia dnuoaieuong), Kat TIOLOTIKY
ETEPOYEVELD TWV HEAETWOV TTOU TtephapBdvovtat. H erihoyn
yla gupnepiinwn otn XA evég pévo TUAUATog Twv dlabé-
OlUWV PEAETWV, OL oTtoieg dev elval APKETA OMOLOYEVEIQ WG
TPOG TNV MOLOTNTA, TOUG CUMUETEXOVTEG, TIG TAPEUPATELS
Kat Ta arnoteAéopata propel va pnv eEdyel €ykupa aro-
TteAéopara’. Katd néoov eivat okdrmiyo 1) Oxt va yivel mo-

Assess

Similarity of included RCTs in
terms of:
Populations
Interventions
Outcomes

Similarity of included RCTs in
terms of:
Results sufficiently similar
(not too statistically
heterogeneous)

No Selection Bias
No Publication Bias

Ewdva 7. [Moootikr) ouvBean eivat Aoykr).




Mivakag 4. Kupta onueia katd v dle€aywyn Uag ouoTnuUATIKIiG
avaokonnong.

- ZapNG EPEUVNTIKY £PWTNON

- Za@r| KPITAPLA OUMMETOXNAG/ MOKAEIOHOU TWV MEAETWV

- Xprion mpwTtokOAoU

- Xprjon moAAQnmA®WV MNywv oTLq onoieg va repAapuBdvovral
UNTPWA MEPAPATWY, EUMEIPOYVMUOVES TOU TOUEA KAL N
TUTOTIOINMEVEG TINYEQ

- Melwon o@aApdTwV(uepoANTTIKATNTA) EMAOYAG EAEYXO-
vTag TAOTIKA Ta oTddla eEaywyng Twv dedoUEvwV

- AImMAGG Kal TUPASG ENEYXOQ

- MNpokaBoploudg HeBEdwV yia oooTIKA oUvBeon kat avd-
A\uon eualodnoiag

- A€loAdynon ouoloyévelag (opoldTNTA TWV PEAETWY TIOU
€Xouv ouumepIAN®Oel) Kal ENeyX0g eyKupdTNTAg TNG TMO-
0OTIKNG OUvBeoNg.

00TIKY) oUvBeON (UETA-avAAUGOT) TIEPLYPAPETAL OTIG EIKOVEG
6 kal 7. Ma gUvtoun Teplypadr] Tou Tt MPEMEL va AneBel
uréyn katd tnv dleEaywyn wag A napouctdeTal oTov
Mivaka 4.

Ta anoteAéopara TnG UeTd-avaluong (oogoTik olvBeon)
arndé wa ZA mou alohoyel v emnidpaon Tou PWTOTOAU-
Meplopou e Aduma aloydvou, mAdopatog kat LED oty
o0pBodovTIK] OUYKOAMNon ¢aivetalr otnv Eikéva 8%. Ta
QMOTEAEOUATA TWV HEUOVWUEVWY HEAETWY, OIWG HETAEU
ahoydvou kal mAdopatog kat ahoyévou kat LED Bewpr)-
Bnkav apkeTd Tapouold Kal, EMOHEVWG, OUVOUAoTnKav

Halogen Halogen Plasma/LED  Plasma/LED

Authors (events) (N) (events) (N)

Plasma

Manzo 12 304 12 304

yla va dWoouV [ia OUVOAIKY EKTIINON TOU anoTeAE0UATOq
(ouykevtpwTikG anoTtéeoua), padl pe To 95% Tou dlaoTh-
paTog epmotoouvng Kat tpdRAeYnq. Yridpxouv dUo KUpLeQ
OTaTIoTIKEG HEBODOL (0TaBepWV emdPATEWY Kal TUXaiwV
emdpdoewv) ol omnoieq ouvdudlouv Ta dedopéva and |le-
MOVWHEVEG LENETEG e TN Xprjon otabuicewy mou ouvrbwg
elvat avdhoyeq Tng dlakUpavonig Toug.

To ouykekpluévo dldypappa otnv Eikéva 8 ovopdletal
Aevdpdypaupa kat arnoteAeital and ta akdouba pépn:

- NloTa Twv emPEPOUG HEAETWV e TUVONIKS pEyeBog Tou
delypatog kat Tiq ekBdoelg avd okéhog Bepaneiag.

- Opiovtia ypauun dimha oe kdBe peAétn: To mapalnAs-
YPOUHO OTO KEVTPO TNG YPAUUNAG delxvel Tnv ekTipnon pe-
MOVWHEVNG LENETNG OE OXEON |E TN OUVEXT) KABETN YPAUWY
TIOU QVTIMPOOowrievel TN Un Unapén dlapopdq (OXeTIkog Ad-
yog mbavotrtwv = 1). To péyeboq Tou maparAnAdypap-
pou TokiNel avdhoya pe to péyebog Tou delyuarog g
OUYKEKPIUEVNG HEAETNG. Ta mapalnAdypaupa Tou gupri-
TITOUV e TN ouvexn KABetn ypauur Tng pn unapéng dia-
@opdgq deixvouv OTL N avtioTotXn HEUOVWUEVT HEAETN dev
euvoel kavéva TUno guwtomnoAupeplopol. Ot mpoeEoxEq Tou
napalnloypdpupou deixvouv 10 95% TOU JLAOTHUATOG
eumaoToolvng and Tnv ekTiunon TG MEMOVWUEVNG HENE-
™G. Meyahutepeg npoeEox€q deixvouv pikpdtepn akpiBela
oTnV eKT{UNnoN Kat To avtioTpoo.

- H Siakekoppévn KABETN ypaupr) delxvel Tn OUVOAIKN eKTi-
Mnon HeTd To ouvduaoud dedopévav and OAeq TIQ LEAETEG.
2e aUTO TO OUYKEKPLUEVO devOpOYpauua, UNdpXouv TPELG

%

OR (95% Cl) Weight

Pettemerides 13 176 12 176

1.00 (0.44,2.26) 8.16

Cacciafesta 12 300 21 300

Russel 31 354 22 354

0.92(0.41,2.08) 8.24

1.75(0.85,3.62) 10.27

Sfondrini 39 717 31 717
Subtotal (I-squared = 4.8%, p = 0.379)

with estimated predictive interval

LED
Koupis 10 300 15 300

Mirabella 19 577 15 575

0.71(0.40, 1.25) 16.96

Krishnawamy 22 273 19 27

Subtotal (I-squared = 0.0%, p = 0.463)

with estimated predictive interval

Overall (I-squared = 0.0%, p = 0.565)

with estimated predictive interval

NOTE: Weights are from random effects analysis

— 0.79 (0.49, 1.29)  23.29
092 (068, 1.23) 66.92
(0.54, 1.56)
1.50 (0.66,3.39) 8.16
0.79(0.40, 1.57)  11.51
0.87 (046, 1.64) 13.41
0.96 (0.64, 1.44) 33.08
(0.07, 13.32)
> 0.93(0.74,1.17)  100.00

(0.69, 1.24)

Plasma or LED

Halogen

Ewkdva 8. Aevdpdypauua yia OUOKEUES IMOAUEPLOUOU ANoydvou e axéon e MAdoua, Aloydvou ue LED, kat Aloydvou ue lNAdoua kat LED.

(Mpooapuoouévo ue ddeta and Fleming kat ouv.®).




Topelq amoteleoudtwy. To dvw UEPOG GUYKPIVEL HENETEQ
TIOU XPNOLOTIOOUV pWTOMOAULEPIOMG AAOYOVOU OUYKPL-
TIKA pe MAdoua, To Yeoaio TUUa aAoyOvou CUYKPLTIKA [E

LED kat 1o K&TWw péPog ouykpivel ahoydvou e ouvduaoud
mA\dopa kat LED. Méoa oe kdBe Topéa avdluong umdpyel
éva oxnua dlapavtiol TIou avImpooweUEL T CUYKEVTPW-
TIKA eKT{unomn kat To dldotnua eumotoolvng Kat popAe-
Yng avd urooudda (ahoydvou oe oxéon e MAAoua 1| aho-
yévou oe oxéon pe LED) kat cuvoAikd.

21 de€ld meupd Tou devdpPOoYPAUUATOG, Ol TIPAYUATIKES
APOUNTIKEG EKTIUATELG KAl TO 95 % Twv SLACTNUATWY EUTTL-
otoouvng (kat dlaotnudtwy TPdPAedng, avdoya pe v
niepimtwon) eupavicovrar avd PeAEtn kat unooudda ald
Kat yevikétepa. ‘Otav 1o dldotnua eumiotoolvng mepNap-
Bdvel to 1, autd delxvel OTL To anoTéleopa dev elval otartlt-
OTIK& onuavTikd ota cupPatiké enineda (P> 0.05).
2e pia petd-avdiuon otabepwv emdpdoewv uttoTiBetal 6Tl
Ta anoteAéopata eival eviaia yla Tov mAinbuoud kat T di-
apopd oTIq ekTUNoeLg PeTaEU Twv MEAETWV elval TO amnote-
Aeopa Tuxaiou 0pAANaToG. ZUNGWVa Pe AUTH TNV UndOeon
TO OUYKEVTPWTIKG arnoTéAeopa and Tnv MooOTIKY olvBeon
aroteAel TNV KAAUTEPN €KTIUNOT TOU TPAYUATIKOU amoTe-
Aéopartoq kat To avtiotolxo didoTnua euroToolvng yia To
dedopévo emnimedo (dnAadn 95%) deixvel TV akpiBela Tou
péoou anoteAéoparog. To poviéNo Tuxaiwv emdpdoewy
UroBETeL OTL N amoTeAeoUATIKOTNTA TNG apéupaong dev
elval {dla oe OAeq TIq peNETeg, aAd akoAouBel pla katavo-

Accurate
reporting

Methodological
assessment-Risk
of Bias

Correct
interpretation

Ewkéva 9. Zxéon UeTa&u motdtntog avapopds, uebodoAoyIKou Kiv-
SdUvou mpokatdAnyng motdéTnTog, Kal €ouUnvelas amoTeAEoudTwy
Sokiuaoiag.

uR. To OUYKEVTPWTIKS amnoTéAeaia arnd To PovTEAO Tuxaiwv
emdpdoewy delxvel To HECO BePAMEUTIKO AMOTEAEOUA KAl
To avtioToto 95% dldotnua eunotoouvng delxvel 6Tl aTO
95% TWV TEPITTWOEWY TO HECO OUYKEVTPWTIKO aroTtéle-
opa 6a BplokeTal 0TO E0WTEPIKSO TOU OXNATOG SlapavTtiol.
AvtiBeTa, T0 95% TOU JlaoTATog IPEORAEYNG UTTODEIKVUEL
TO €UPOG TOU HEYEBOUG TWV JLAPOPETIKWV AMOTEAECUATWY
Kal wgG &K TouTtou OTL 0T0 95% TO TIPAYUATIKG AmoTENETUA
plag véag dokiuig Ba npénel va nepihapBdvovtal ato did-
otnua popAeYNng”.
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Ewdva 10. MAgovektriuata odnytwv avapopds.




Precisely define
the clinical question
(PICO)

\i

Identify outcomes

A 4

Search & identify the best
available evidence for the
clinical question

Yy

Best on relative
importance, classify

quality of the evidence
(based on lowest quality
among critical outcomes)

Recommendation:
Strong
or

All important outcomes including harms and
costs

outcomes as critical, —_—>
important but not critical,
or not important
\i
Grade each outcome
across studies and the JE——

> For RCTs “downgrade” if:

Study limitations (risk of bias)
Inconsistency of results
Indirectness of evidence
Imprecision

Publication bias

> For Observational “upgrade” if:

® |arge or very large treatment effect
e Effect of confounding
® Dose-response gradient

High” Further research is very unlikely to
change our confidence in the estimate of
effect

Moderate: Further research is likely to have
an important impact on our confidence
in the estimate of effect and may change
the estimate

Low: Further research is very likely to have
an important impact on our confidence
in the estimate of effect and is likely to
change the estimate

Very Low: Any estimate of effect is very
uncertain

\

Weak

Considering quality of the evidence, benefits &
harms and patient values & preferences

Ewdva 11. H dtadikaoia GRADE yia v a&toAdynon g Tekunpiwons Twv CUOTNUATIKWY aVAOKOMNOEWV Kat TNG dlATUNwonG OUCTACEWV.

- 2V aplotepr] MAeupd oto enimedo Twv oxnudtwy dla-
MavTiwv, anelkoviovtal Ta anoteAéoUaTa Twv SOKIUWY yia
TNV OUOLOTNTA UEMOVWUEVWY UEAETWY, ToU delxvouv amd
OTATIOTIKY) OKOTIE, av 1 oUVBEDN TWV HEAETWV TIOU TEPL-
AapBdvovratl eivat KatdAAnAn.

O1 ANoTteg eAéyxou yla Tnv a&loAdynon g moldtrag Twv
ZA éxouv avarrtuxBel kat ouxvd akohouBouUv Ui popen
epwTNoNng-andvrnong. To Kévtpo g Ermotnuovikd Tekun-
plwuévng larpikig (CEBM) atnv O&pdpdn (Hvwuévo Baoi-
Aelo) €xel avartuel pia eUKoAn otn xprion Aiota eAéyxou
yla TNV a&loAdynon tng mowdmrag Twv ZA. H mpdoBaon
oto TANpeg apxelo eivat ehelBepn otov akdhoubo oUvde-

ouo http://www.cebm.net/index.aspx? o=1157%,
ZUVOTTTIKA, N AloTa eAéyxou B€Tel TIC akOAouBeg 6 epwTN-
OEIG TIOU 0 avayvwaoTng plag XA npénel va anavrrioel, mpo-
KEIWEVOU va KAvel TNV a&loAdynor| Tou:

(1) Ze nola gpwtnon (PICO) amnavtd n ouoTNUATIKY ava-
oKkommon;

(2) Eival ari®avo va €xouv nmapakneOel onuavTIKES, OXETL-
KEQ UENETEG;

(8) Xpnotuonowribnkav ta KatdAAnAa KpLTAELd yia TNV eml-
Aoyn dpBpwv mou evtdxbnkav otnv avaokdémnman;

(4) Ot yeNéteg Tou ouumePIAAPONOAv NTav APKETA €YKU-



Mivakag 5. Mivakag BaBuou anewkdviong (ACCP) and T cuCTNUATIKA avaoKOmman Mou CUYKPIVEL TNV armoTuxia oUuyKOANoNG Twv ayKUAwv 6tav Exet XpNnotomomnBel puTOMOAUUEPIONOS e OAO-

yovo oe ox€on pe mhdopa (Me v €ykplon Twv Fleming et al.%).

Mpénet o pwTomoAuleplondg MAdopa va xpnaotyoroteital avti Tou ahoydévou otnv OpBodovTikr ZuyKOANNnon;

Avapevépeva andiuta anoteAéopara,

MeAétn nepimrwong Adyog(%) SIXETIKN

Aouvénela Eppeodtnra AvakpiBela JUOTNATIKO SUVOAIKY

Kivduvog

SUMMETEXOVTEG

Xpovodidypappa 2000-2008

Enidpaon
(95% Cl)

Mowtnta

PO INTLe!
Anuooiguong

MepoAnyia

Stoixelwv

Awagpopd Kivdivou pe

Kivduvogq pe

Me m\dopa

Me ahoydvo

MeAéteg
Hakpoxpoviag
napakohoubnong

TO MAAoua

ahoyoévo

Anotuyia Aeopou
3702 (5 peléteq)

SXETIKOG

5 Atydtepot avd 1000

58 avd 1000

Mn coBapr| Mn coBapn Mn ooBapr| Aev PPPD 107/1851 98/1851 Kivduvog
EppeodtraY  avakpiBela®

aouvénela?

Mn ooBapdq

(amé 18 Aiydtepot

(5.8%) (5.3%) 0.92
(0.68-1.23)

YynAr©

evromniotnke

Kivduvogq

6-24 unveq

uéxpl 13 meploadtepol)

opAAdatog @

SACAPNG anékpUYn TNG KATAVOUNG XWwPIG Epappoyr Tughoroiong. H armoucia andkpuyng Tng Karavounig Kat TupAomoinong kpibnke ott eival amiBavo va ennpedoet Ta anoteAéopara. Agv avixveuonke/umnorreldnke

avapopd anoxwenong n HepoAnwia anoteAéoparog. Ano@acioTnKe va unv urtoBABULOTE( N AELOTILOTIA TOU AMOTEAETATOG,.

4,8%). AnopacioTtnke va unv uropabuoTel n aglomniotia Tou anoteAéopaToq

PH oTaTIOTIKA €TEPOYEVELA 1TAV EAAXIOTY (12

YXwpIq eUUECOTNTA KABWG OAeG Ol HEAETEG TEpPlelxav OUYKPIOEIG KEPANIG TPOG KEPAAN He Tapdpola mephapBavopeva/un mepthapuBavopeva Kpttipla. Amogaociotnke va pnv unopabuiotel n a&loruotia Tou

QAMOTENEOATOG,.

SKapd e&rjynon dev 0Bnke.

cTa SlaoTUATA EUMOTOTUVNG EMIKAAUTTTOVTAL KAl TIAPGAO TIOU Ol EKTIUACELG Tav Kal oTIg SU0 KATEUBUVOELS, 1) SLlapopd 1{Tav UIKEY. AoQaciotnKe va Unv urnoBabuioTtel n a&lomaTia Tou anoteAéopuaTog.

PeG yla Tov TUTO NG €pWTNONG Tou Tibe-
Tay

(5) 'Hrav Ta anoteAéopata napdpola and peAs-
™ o€ HEAETN;

(6) Mwg napouaotdlovral Ta AMOTEAEOUATQ;

H épeuva otnv neploxn Twv ZA enekteiveTal Kat
véeq PéBodol yla Tnv afloAdynon kat cuvoe-
on Twv unapxévtwy otolxelwv avamruooovtal
ouvexwg. Mia oxetikd mpdopatn €EENEN oTn
MeT&-avAluon eTITPETEL, UTIO OPLOUMEVEG TIOPA-
JoxEg, To ouvduaoud Tng Aueong Kat EUPeong
oUyKplong Twv dlapdépwv napepupdocwv oe do-
KIWEQ TIOU Xpnolorololv To dlo anotéleopa,
odnywvtag og Pelwon TNG anwAelag mANPoQo-
PLWV KATA TOV UTTOAOYLOMO TWV OUYKEVTPWTIKWY
eKTIUNOoEWV anoteAéouarog. Autd To €(00g Tng
peTd-avdiuong €xel ovopaotel petd-avdiuon
moMarm\wyv  mapepBdoswv  (MIM) 1 petd-
avdAuon HKTAG Beparneiaq 1) petd-avdiuon dt-
ktUou (NMA). H epappoyn Tng petd-avdiuong
JIKTUOU EMITPEMEL TNV LlEPAPXNON TWV SLlaPOpwV
napeppdoewv, akéun kat av dev undpxouv de-
0eq OUyKpioelg peta&l Twv napepfdoswy, a&l-
OToLVTAG TNV UETABATIKATNTA TwV BEPAMELWV,
€pAOoOV IkavorolouvTal oL UnoBEaelg TTou amnal-
Touvtare,

‘Exel avayvwplotel 6Tl n uloB€tnon Twv BEN-
TIOTWV KATEUBUVTAPIWY  YPAUMWY avapopdq
propel va evioxUoel Tnv MOLOTIKY a&loAdynon.
O equator diktuakdg toémog eival évag e€aipe-
TIKOG LOTATOMOG APIEPWHEVOG OTIG KATEUBUVTH-
PLEG YPAUMEG avVaPOPAG EPEUVNTIKWY EQYACLWV
OAwV Twv eldwWv®. MeTagl Twv Kateubuvtrplwv
YPauuwv afloAdynong avapopdg, OXETIKA e
v OpBodovTikA elvat kat Ta akéhouba: evo-
romnpéva npdtuna TKA (CONSORT), 8 ZA na-
péupaong (PRISMA)%, emudnuOAOYIKWOY HENE-
Twv (STROBE)*, ZA €mdnUOAOYIKOV HEAETWV
(MOOSE)*, dlayvwoTikwv peAeTwv (STARD)*,
kat pedodoloyiag ZA (AMSTAR)*. TMdpautaq,
TPEmel va onuelwdel 4Tt n moldtnta avapopdg,
n noldtnTa ™G HeAETNG Kat o kivduvog LepoAn-
Yiag dev eival To (dlo mpdyua (Ewk. 9). H noldtn-
TA TNG MEAETNG anavtd oTo epwtnua : « Ekavav
oL epeuVNTEQ TO KAAUTEPO TIOU Ba propolcayv;»,
evw o kivduvog pepoAnyiag anavrd oto epwn-
pa : «Mpémet va ToTéPw To anoTéAeoua;» Amnd
™V AAAN Aeupd, onwg €xel meptypdyel eloTto-
xa o Davidoff: «H akptBrig kat diagpavrq dladika-
ola avapopdg eivat oav va avdBelg 1o pwg mpv
kabapioelg éva dwudTio: To pwg dev kabapilel
yila oéva, al\d oou Aéet ol urtdpyouv PoPAn-
pata® «Ta rbavd ogéAn amnd tnv avdamTuén kat
Ul0B€tNoN KateubuvtrpLwY OdNYLWV avapopdg
¢aivovtat oty Eikéva 10.



‘Evag d\\og onuavtikdg topéag eival n petdppaon twv
EMIOTNUOVIKWOV OTOLXElWV OTNV KAWVIKA TIPAKTIKY). APKETA
epyaleia €xouv avartuyxBel Tpog SleukdAuvoT auTAg*®+.
Mia and Tiq o npdopateg MPWToROUANES MPog auTr ™V
kateUBuvon eivat To GRADE (Grades of Recommendation,
Assessment, Development, and Evaluation- Katnyopieg Zu-
otdoewv, AEloAdynong, Avdmtugng kat Ektiunong) (http://
www.gradeworkinggroup.org)¥, n onola €xel emniong evow-
patwOel 0TIq ouoTNUATIkEG avaokommoelg Tng Cochrane®.
H mpooéyylon GRADE AauBdvel unéyn tnv modtnta Twv
dlabgotpwy orotxelwv and XAg, ald kal Tiq a&leq kat Tig
TIPOTIUNOELG TWV A0BEVWY, TNV aoPAAELa Kal TO KOOTOG, Kal
€xel Hovo dUo emineda ouoTdoewv: LOXUPEG 1 adUvaeg.
To GRADE ta amoteAéopara ta katardooel wg €ENg: (i)
Kplowa, (i) onuavtikd aA\d éxt kpiotua, kau (i) xwpiq on-
paoia.

Ta otoikeia Babuoloyolvtal yia OAeg Tiq ekBdoelg kat pia

arnd Tiq 4 mbavéq aflohoynioelg amnodidetat (YYnAr, Me-
TP, XaunAr, MoAU xaunAr). Té\og, petd and pelétn, di-
VETAL pla oUaTaon, .oxupn 1 aduvapn, avaloya pe Ti§ mpo-
nyouueveg MAnpoopieg Kat To av pia mpocgyylon eival
anodektr) o€ OAOUG 1] MAPEXOVTAL EVAANAKTIKEG ETUAOYEQ
yla Toug acbevelq ol omoleg elvat mbavd va yivouv armo-
OekTEG Kal va akohouBnBouv. Edv, pe Bdon ta dabgoiua
otouxeia, eivat BEBato 4Tl Ta 0PEAN uepTEPOUV CAPWG TWV
KwvdUvwyv, otn ouvéxela, eivat mbavo va doBel a oxupn
olaotaon, eve edv Ta oPEAN Kkat ot kivduvol eival mapduola
1 undpyxel aBeBaldtnta oxeTIKA He T OPENN Kal TOUG Kiv-
dUvoug, pia aduvaun ouotaon eivat baved va dobel (ELk.
11). To GRADE xpnowornolel GRADEPro, (http://gradepro.
org/)*® éva eEeIBIKEUIEVO AOYLOWIKSG TIou avartUxonke yla
va BonBrioel oTnv Mapaywyn PG CUVOTTIKAG Ttapouaia-
oNg TWV TVAKWV pe Ta euprjuata (SoF, Mivakag 5%).

Zupnepdopara

OL Tuxatomoinpéveg KAVIKEG SOKLUEG KAl Ol CUOTNHATIKEG avaokorroelg yivovtat 6Ao kat o diadedopéveq otnv opbodo-
vTIKr). Ot kaArg nowdtntag TKA neplopiCouv TIg ouveneleg TnG HepoAnyiag. Ot ouoTnuaTtikég avackomnioelg Tou Bacifovrat
og uPnAig nodtntTag TKAG mapéxouv anodelkTikd ototxeia ubnAdtatou emnédou. O KaTAAoyog TwV BACIKWY TOUEWY TIOU
npénel va AapBdvovral undyn katd Tnv a&loAdynon tng noldtntag 16co tng diefaywyng 600 Kal TG avapopdg TUXALOTIOL-
NUEVOV KAVIKWV TTELPAUATWV KAl CUCTNHATIKWOV aVaoKomoewy TovifovTal oTnv napouoa avagkomnon.
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KaivoTtéog avTigeTwmon oTnv diaxeipion mpwipa aykuAwpévou
veoylAoU Yop®iou pe utrapén 81ad0Xou Hovipou

A@poditn KouAn', Mepdaoipog AyyeAomoulog?

Mepiknyn

21 napouoa dnpoacieuon yivetal avapopd pLag KAVOTOUOU QVTILETWOMIONG TPWIUNG ayKUAWONG veoylhoU you®iou pe did-
30X0 HOVIHO, ToU #55, ev apdAAnAa yivetal ouvortTikr) BIBAOYPAPIKA avaokdmnaon. AmopacioTnke Auean apaipeon Tou
#54 yia erutdyuvon avatoAng Tou #14 pe otdxo Tnv opalomoinan tou povonatiol avatoArg Tou #15. MNMapdhnAa €ylve
avaouotaon Tou #55 e gUvBeTn pntivn mpokelévou va anogpeuyxBel n unepékpuaon Tou #85 kat va diatnpnbei n eyyuq dnw
dlaotaon. ‘Eva xpoévo apydtepa, o #14 avatéNel eva n BEon Tou #15 BeATIWONKE anmoppopwvTag TIG aykUAwuEves pileg
Tou #55 Tou Tov elxav odnynoeL oe 8 XIA\. UTIEKPUON OE OXEOM e TO HaonTikd eninedo. MapdlnAa n eyyuq emeavela Tou
#55 TPOXIOTNKE Yla va MPOOPEPEL XWPO aTnv Ipdobia Tieploxr} Tou TéEou mou napouciale ENewpn xwpou. H Bepameutikn
QVTLUETWOMLON TIOU aKOAOUBNBNKe 0Brynoe OTNV QUGCLOAOYLKY] QMOMTWAON Tou #55 dlatnpwvtag TI§ TPelg dlaoTdoelg Tou
XWpPou Teplopifovtag Tnv avdaykn opBodovVTIKAG MAPEUBAONS Yia TOUAGXLOTOV EVALON £TOG.

A. Eilcaywyn

A.1 Opioudg

0 6pog aykUAwo elval TPAKTIKA LOTOAOYIKOG Kal avapEpe-
Tal 0T oUVTNEN ooTeivng TWV SOVTIWV [E TO PATVIAKS 00TO.
OpBdTepog 6pog MOU AMOTUTWVEL TA KAIVIKA XQpaKTNPLOTL-
KA Tou amoppéouv and v aykUAwon elvat 1 ulékpuon.
KAwvikd Ta aykuAwpéva dévtia epgavifouv andotaon and
TO HAONTIKS eMiMedo iag Kal apapévouv otabepd evw Ta
Yertovikd dévtia ouvexitouv va avatéAAouv mapdAAnAa pe
v al&non kat avartuén Tng eatviaknig andeuong'.

A.2 ZuxvoTtnTa

H ouxvétnTd TWV aYKUAWUEVWVY UTIEKPUUEVWV SOVTIOV KU-
paivetar ané 1,3 €wg 38,5% Kal mokiMel avdhoya pe v
NAKia2343,

270 VeOYIN ppayud, 0 KATW MPWTOG VEOYINOG Youpiog &f-
val To 3GVTL Iou ennpeddetal o ouxvd. ZTo WKTO pPayuo,
N o ouVNBLOUEVT HoPPY] apopd KUp{wg oToug delTepouq
veoylhoUg Youpioug mapd aToug mpwtougs.

A.3 TUunol AykUAwong

Ynidpxouv 300 TUTIOL AYKUAWUEVWV SOVTIWY AvAAOYd e TNV
niepiodo mou epgavifetal n aykUAwaon oe ax€an pe Tnv au-
&non otnv kdBet didotaon. O MpwTog nou eupavifetal oe
niep(odo mou n avgnon otnv k&betn didotaon €xel emPBpa-
duvBel katadelkvuel anouaia MPOOJEUTIKNG UTIEKPUONG KAl
autodépBwaon e UIKPY) KaBuaTEPNON TNG AVATOANG. XToV
Ao TUro Tou eppavileTal oe mePiodo ToU 1) UTOAELTOE-
vn av&non otnv kdbet didotaon eivat évrovn, 1 UMEKPU-
on emudevwvetal Pe tnv nAkia kat uropel va dnuioupynoet
TIEPLOCOTEPEG ETUMAOKEG O€ MIKPA Ttadld, didtt augdvetal

T Metanttuyiakn dowrntpia, Epyaotripto OpBodovTIKig,
Tunua Odovtiatpiknig, EKIMA

2DDS., Dipl.Ortho, MSc, Dr. Odont. , En. Zuvepydtng Epya-
otnpiou OpBodovrtikng EKIA

N KABETN QVTIPPOTILOTIKY] AVATOAN] TWV YEITOVIKWY SOVTLWY
Katd T ouvexi{opevn avamtugn e anoTéAeoua va Peya-
Awvel n andéoTtaon Tou aykuAwpévou dovtiou amd To |a-
ontTiké eninedo. Qg ek TouTtou, o TBavég avtiktumog eivat
TIOAU AtyOTepOG 0€ €va OKEAETIKA WPLUO dwdEKAXPOVO KO-
plTol e MapATETAPEVN AYKUAWON TWV VEOYINWV YOUP{wY
arnd évav mpogPnRo evvéa eTWV e apduoto dévTL rmou dev
€xel akoun Eekwvroel TNV NIk KopUewon TG avdrtu-
&g Tou®.

A.4 Aidyvwon

H didyvwon Twv aykulwpévav dovtiwv dev elival SUokohn
Kat ouvrBwg yivetal amd Ta KAWIKA CUPMTWUATA Kal Ta
OKTWVOAOYIKE gupripata.

KAvikd umdpyel ua dlatapayr Tou paontikoU emmédou
ME amoTEAEOUA Ol OUOPEG AKPOAOPIEQ TOU aYKUAWUEVOU-
UTekQUEVOU dovTioU va UToAelmovTal ToU PHaonTikou erl-
nédou. Auté pnopei va nmogotikomnoindel TO00 aKTvoypapL-
KA 600 Kkat o€ ekpayeia peAétg#2. KAvikd, tétola dovtia
dlvouv évav «fxo paylopévou @AIt{aviol Tou ToayloU»®
1 éva auBAU rixo oTnV eMiKPOUaN 0€ OXEOMN ME TA YEITOVL-
KA ddvtia mou dev elval umekpuuéva®. Ze dokiuaoia ermi-
Kpouong ta aykuAwuéva dovtia Bydlouv évav o&U rixo ot
oUyKpLlon e Tov X0 MAENaPLoU TWV KAVOVIKOV SOVTLWV.
Qatdoo, autn n dokipacia dev elvat EMOTNUOVIKA TEKUNPEL-
wuévn Kal, wg ek TouTou, dev Ba mpémnel va divetal Heydn
Baputnta.

KAwvikd emiong propel va napatnpendel Téon ta yerrovikd
ddvTia va petTakivnoulv Tipog TNV TEPLOXY] TOU AYKUAWE-
vou JovTioU KaBwg Kat TAOT UMEPEKPUONG TWV AVIAYWVL-
OTWV JOVTIWVZ578910 gg TIEPIMTWOELG EVIOVNG UTTEKPUONG.
AKTIVOYPaQIK& N aykUAwon duvatal va anelkoviodel e
eEapdvion tng lamina dura. Ou piCeqg eival Atydtepo aktivo-
oKlepEQ Kal 600 1 aykUAwon eEehlooetal dlakpivovrat Ai-
yétepo and to neplBdAov Tou ootol''. H diatapayr otov
TePLodoVTIKG GUVDETHO, WOoTdTO, dev elval EUKOAO va arel-
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Ewdval. AauBdvovrag undyn v dtdrAaon oxeddv Tou utoou tng pilag tou #14 anopaolotnke:
A) Aueon apaipeon tou #54 yia erutdxuvon ¢ avatoAng tou #14 kat opaionoinon tou povornatioy avatoArg tou #15.
B) Avacuotaon tou #55 e auvBeTn pntivi MPOKEWEVOU va anopeuxbel n urtepékpuon tou #85 kat va dtatnpnbel n eyyug dnw daotaon.

KovioBel otn duodldoTatn omoBOPATVIAKY aKTVOYpapia. QVETEINE OUOLOLOPPA [E TO YEITOVIKO DOVTL, EVW) YWVIWIES
Emnpdobeta, naparnpeital éva okalomdtl 0TO HAONTIKO 1 mMAQyto eninedo ootoU avapeoa oTo VEOYIAO YOUP{O Kal
enimedo kat urnopel va undpxet pia yoviwdng BAGRN tou TO TIAPAKE{UEVO HOVILO TTPWOTO YOUPIO UTOSNAWVOUV ayKU-
parviakou ooTtoU wg MPog Ta aykuAwpéva dévtia. loolPég AWON 0TO VEOYIAD i€ TO HOVIO SOVTL va ouvexilel v pa-
eninedo ootoU PeTa&u Tou veoylhou youpiou Kal Twv ma- ONTIKA avatoAr] Tou™®, H akTvoypagikr| mapakoAoudnon

PAKEIPEVWV HOVIHWY SOVTLOV delxvouv, OTL TO VEOYIAS dOvTL propel va dei&el autodidpbwon 1y ywviakn BAGRN pe v



KQVOVIKY] QVATOAY] TWV TIPOYOUP{wV.

Avdloya e To BaBud g UMEKPUONG 1 ayKUAwon €xelL Ta-
ElvounBel wg ehagpd, pétpla kat Evtovn ™. Av n unékpuon
elvat pikpdtepn Twv 2 XI\., tapoudctdlel ehappld aykUuAw-
on. 21N HETPLA UTEKPUOT N HAONTIKA EMPAVELD TWV AYKU-
Aopévwyv Bploketal oto UYog oTnyv empdavela enaeng e
Ta yerrovikd dévria. TéNog, ddvtia pe €vtovn aykUAwon
uroAeimovratl onuavtikd g emepdvelag enagenq e Td Yel-
ToVIKd dévtia.

A.5 OepameuTIK AVTIHETWITION AYKUAWPEVOU veoyIAoU
mapouaia 31a80Xou Hovipou

Yrnidpxouv dldpopeg BepamneuTikég mpooeyyloelg avdioya
He ™V nAkia Tou aoBevoug, To Babud andkALoNG TwV YEL-
TOVIKWV JOVTIWV Kal TNV KATAoTAON TOU ViU dLladdxou.
QoTd00 AUTEG TIPOCPEPOUV TIEPIOCATEPO I KATEUBUVON
oTov ekAoToTE emneppaivovta Kabwg Sev UTIAPXEL ETMAPKNG
TEKUNP{WON Yla TNV AMOTEAEOUATIKGTNTA TWV TEXVIKWY AU-
Twv. Ol TEXVIKEG TToU €xouv avapepBel atn BIRAloypagia
elvat ol aké\oubeg:

(i) mapakoAoubnon Twv aykuAwuévwy dovtiwy™

Ze MEPUTTWOELG AYKUAWUEVWY VEOYINWV Youp{wv Ue Umap-
&n Tou dladdxou mpoyoupiou, N AvaTOAr] TWV UTIOKEUEVWV
TIPOYOUQIWV TPEMEL va TapakoAouBeital akTivoypagl-
KA'>'8, Ot Kurol kat Thilander® Bprikav 6Tt To 92,5% Twv Te-
PUTTWOEWY TWV AYKUAWUEVWY VEOYINWY YOUPIWV amoT(rTel
e TN QUOLONOYIKY) avaToAr] Tou pévipou dladdxou €oTw
Kal Je mpoowpvr kabuotépnon 6 unvav. Qg ek TouTou,
oL avwTEPW ouyypapeilq atnpifouv OTL OTIG MEPLOCOTEPES
TepuTTwoelg dev anaitetal kapia napéupaon.

(i) mpdwpn e&aywyn kat ouvtrpnon xwpou™

H aktvoypagki a&loAdynon eivat anapaitntn yia tov ekd-
otoTe eneppaivovra WoTe oL SlaTapaxeq TNG PUOLOAOYL-
KNG o€lpdg avatoArg va QvTIUETWTILOTOUV [ eEQywyr) TwV
AYKUAWUEVWY VEOYIANWV YOUPIWV Kal Pe pnxavhpata datr-
pnong Tou xwpou. Mapd to yeyovdg Ot Wa mpdwpn e&a-
YOYT] TWV ayKUAWUEVWY VEOYIANWY YOUpiwv propel va ka-
BuoTeprioel TNV avatoAr| Kat va odnyroel og anwAela Tou
Xwpou® dev undpyouv HEAETEG TToU va deixvouv OTL auth N
napéupaon Aettoupyei mpaypatikd 6gov apopd oTnv eKpe-
TAN\euom xwpou® kat tn dleukdAUVOT TNG AVATOANG.

(iii) arrokaraoTaon Tou UYoug TG oUykAelong>'”
MpoKelwévou va unv enmpeactel To paonTikd enimedo Kat
va arno®euxbel N andkAon TWV YEITOVIKOV SOVTIOV Kal
TAUTOXPOVA TNV UMEPEKPUOT TWV AVTAYWVIOTWV OTnV Te-
ploxr) Tou dlatnpnuévou-ayKulwuévou veoythou dovtioU
€xel mpotabel n anokardotaon Tou veoyllou dovtioU e
TN XPrion PNTIV®YV, UGAOIOVOUEPWV KOVIWV Y] TTPOKATAOKEU-
AOHEVWV AVOEEBWTWY oTeavay. MBavéd MAEOVEKTNUA TNG
arnokataotaong pe oUvBeTeg pNTiveg o€ oXE€om e TIG TPO-
KATaokeuaopéveg avoleidwteg otepdveg eival étl mapé-
XOUV TN duvaToTNTA EKUETANNEUONG TOU XWPOU TTPOCAPLIO-
OTIKOU eAlypoU Yéow TPOXIoUoU TG eyyug empdvelag Tou
aykuhwpévou veoyl\ou yla dleuBétnon mbavol ouvwoTl-
ouoU Tou guvundpxel Kabwg Kat 4Tl Yropouv va Tomobe-

BoUlv dueoa and Tov eneppaivovta Xwpig onuavTiké ermi-
TAEoV KOOTOG Yla Tov acBevr|. EmmAéov oe autd to onueio
akilel va avapepBel dt1 xprilel diepelvnong katd mooov n
ENAVAPOPA TOU ayKUAWUEVOU dovTioU OTn OUYKAELON OU-
VELOPEPEL, TIAPAMNAQ pe TNV anoppdenaon Twv piwv and
TO J14d0X0 MOVIUO, OTNV anoaykUAwaon Tou dovtiol Kabwg
TO KABLOTA €K VEOU AEITOUPYIKO.

‘Otav n unékpuon eival évrovn oe éva veapd aobevr, €xel
npotabel wg un ouvetd va anodobel To paonTiké eminedo
eite pe N xprion ouvbeTng pntivng eite p€ow avo&eidwtwv
otepavwv', e TETolEQ TIEPITTWOELG N eEaywyr| ipoTeive-
TAL WG KATANNAN.

(iv) exudxAeuon Tou aykUAwUEVOU SOVTIOU LE KIVIOELG
ggaywyng xwpis mv egaywyr tou*>"’

H Bewpla nicw and autr| v npaktiky eival n mbavn didp-
PN&n TNQ oTeVg OXEoNG ayKUAwUEVoU dovTioU Kal paTvia-
KoU ooToU*.

B. Mapougciaon MNepioTaTikou

OnAU 6,8 eTwv, Kaukdolag QUANG eppaviotnke pe odovto-

eatviak avwpalia olykAelong deltepng Ta&ng 1ng katn-

yopiag kat mpwiun évtovn aykUAwon Tou #55 (arndotaon 8

XIAOOTWV and To aonTiké eninedo Kal Ywviwdeg eninedo

00TOoU 0TV omoBoUUAIKY| akTvoypagia), aduvapia aubdp-

MNTNG arnoppdPnong Twv pIlwv Tou and To £yyuq HeTATO-

TopEvo omépua Tou #15 kat ENAelPn xwpou Avw Jeld e

™V Avw Péan Ypauur 2 XIA\ootd de&ld Qg Héong YPAUUAg

Tou npoowrnou. AauBdvovtag undyn tnv SdnAacn oxedov

TOU IooU NG pllag Tou #14 anopaociotnke:

a. Aueon agaipeon Tou #54 yla emTdyxuvon TNG AvatoAnq
Tou #14 kat opaloroinon Tou povomatioy avatoAng
Tou #15

B. Avaocuotaon tou #55 pe oUvBeTn pntivn TPOKEUEVOU
va anogeuxBel n umepékpuon Tou #85 Kal va dlatnpn-
Bel n eyylq dnw dldotaon anoPeUyoviag TIG ArtokA(-
oelg TwV dpopwv dovtiwv (Etkdva 1).

‘Eva xpdvo apydtepa, o #14 avaté\el evw n Béon Tou #15

BeAtiwvetal anoppopwvtag TI§ aykuhwuéveg pileq Tou

#55. Evduuol €10q PeTd TNV mpwTn napéupacn Tonobetou-

pe pnxdvnua dnuoupyiag xwpou (anwbntipag xeihoug).

Entd prveg apydtepa alomololple TO XWEO TPOCAPHO-

OTIKOU gAlypoU TpoxiCovtag Tnv eyyuq emedvela Twv #55,

#65 (Eidva 2). v nhkia tov 9,8 eTwv 0 #55 gupavidel

KivnTikétnTa Kat eivat €toog va anonéoel. (Eikdva 3)

. ZuliTnon

‘Exel avapepOel BIBAOYPaPIKE® OTL 1) UTEKPUOT YiveTal JE-
YLOTN O€ MEPITTWOELG OTIOU CUMTITTTEL UE EVTOVI OKEAETIKN
avamtuén AGyw avTIPPOTILOTIKIG AVATOANG TWV YEITOVIKWY
dovtiwv. Katd m ¢don tng évrovng avdmruing n uéon
avatohr] Twv dovTiwv Kupaivetat andé 1,2 oe 1,5 xi\/xpdvo.
MeTd Tnv nAkia tov 18, n avatoAn eival katd péoo 6po
0,1 pe 0,2 xi\/xpdvo'®192. ‘Etal, é0o vwpitepa oupBolv 1
aykUAwOM Kal 1 unékpuaor, 1600 peyalutepn mbavotnta
undpxel va edpavioTolv dAa mpoBAfaTad.

H aykUAwon Twv VEOYIAWV YOUPIWV EXEL APVNTIKO QVTIKTU-
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Ewkdva 2. Eva xpovo apydtepa, o #14 avatéAet evw n Béon tou #15 BeATiwvetar anoppopwvtag Tig ayKuAwuéves pieg tou #55. 1,5 €106
uetd ™ npwtn napéuBaon tornobetouue anwdnTripa dvw kat a&lormotoUue To XWPOo MPOTaPUOTTIKOU EAtyHOU Tpox(Coviag v eyyus empd-
Vela Twv #55, #65 yla SleubETNon ToU OUVWOTIOUOU.

IO OTN PUCLOAOYIKT] Ao TIKNA avAanTuén kat propel va mpo- Ta yerrovikd otoug ayKUAWUEVOUG VEOYINOUG YOU®I-
KaAéaoel mpoBArjuata, Onwg: oug ddvtia TMaPOUCIAlouV ONUAVTIKY] arndkAon oTnv
(a) onuavTikr andkALON TWV YEITOVIKWY dOVTIWY OTNV TepL- TIEPLOXT] TOU AYKUAWUEVOU-UTTEKPUIEVOU VEOYIAOU Kal
oxr] ™G BUBLOUEVWY SOVTIWV, TTOU UTOPE( VA TIPOKAAE- MELWUEVN HeTakivnon oto Katakdpugo eminedo®. e
o€l Jelwon Tou prikoug Tou TéEou, eldIkd dtav pdketTal MOVOTIAEUPEG TIEPITTWOELG, 1) MEDT YPAMWY| EKTPEMETAL
yla éviovn aykUAwaon Twv deUTEPWY VEOYIAWV YOUPIwV TPOgG TNV MAeUPd TNG ayKUAWONG TOU UTTEKPUUEVOU VeE-

OTNV TIPWLUN QACT TOU WIKTOU Gpayuoy’® 1421, oyl\ouU youpiou gpayuou®. To mpdpAnua sival peya-



9,8 etV

6,8 eTWV

Ewkéva 3. Ztnv nAkia twv 9,8 TWV 0 #55 gupavilel KvnTIKOTNTA KAt givat ETOWOG VA QITOTNETEL.

AUTEpO dTav Undpyel Evtovn aykUAwan Twv delTepwv
VEOYINWV YOUP{wv 0TO veoyId ¢ppayud 1) oTnv TN
(Aon Tou UIKToU Gpayuou dimha oToug MPWTouG UovL-
Houg You®{oug KaBwg ol ayKUAWUEVOL deUTEPOL VEOYL-
Aol youpiol arnotehoUv ia moavr meplodovTIK anelkn
YLO TOUG YEITOVIKOUG TIPWTOUG HOVIOUG YOUPIoug®.
(B) éktorm avatoAr] 1} éykAelon Tou dladdXou TPOYOUPI-
OU11,22
(Y) av&non tng eualodnaiag oe Tepnddéva Kal MEPLODOVTIKN
véoo*,
‘Ooo meploodtepo auEdvetal 1 andotaon Tou veoylhou
youpiou and to paonTiké eninedo, 1600 PeEYANWVEL 1) TPO-
KANOT) YLO TN XELPOUPYLIKN apaipean Tou. Evdexduevn kata-
OTPOGN) TOU Cupnayoug ootoU katd Tnv agaipeon uropel
va odnynoel oe meplodovtikd mpofAfiuara oto d3lddoxo
TPOYOUPLO.
2TV nepimtwon mou avapépae, n JKpn nAikia g acbe-
voug (6,8 eTwv) kKaBwg Kat 1 €vrovn aykUAwomn Tou #55
(aréotaon 8 xIAlooTwy and To HAoNTIKS eninmedo Kal ywvi-
wdeq eninedo ooToU TNV OMOOOUUAIKY akTvoypapia) dev
eNETPENMAV TNV amir TapakoAolbnaon Twv AayKUAWUEVOV
JovTIV™* Xwplg AANN apéuBacn. Apevog pev n heEYAAn
uroAetmnduevn auvgnon dnuoupyolaoe Kivduvo TEPATEPW
emdeivwong NG kardotaong agetépou n évrovn ayku-
Awon Tou #55 dnuoupyoloe QVTIKEWWMEVIKEG DUOKOAIEQ
OxL Hovo otV mMPowPnN XELPOUPYIKY eEaywyr] Tou aAAd
Kal AOyw NG mapektorouévng B€ong tou diddoxou #15
urmpxe o kivduvog PeTakivnong tou #14 otnv B€on Tou

#15 pe evdexouevn €ykAelon Tou oe meplmTwon agaipe-
ong Tou #55. Mia avaouotaon Tou #55 (e aUvOeTn pntivn
TIPOKELUEVOU va amnoPeuxBel 1 uMePEKPUON Tou #85 Kal
va dlatnpnbel n eyylg dnw Sidotaon anopelyovtag TIG
anokNoelg Twv dpopwv dovTiwv Xwpig dAN napéuBaon
dnuoupyouoe Tov kivduvo €ykAelong Tou #15 evw avtl-
KeleVIKA uttrpxe duokoAia TpdoBaong Tou ayKUAwUEVoU
dovtiou. ‘Etal Aourtdv akoAouBrienke pia kawvotduog avtl-
petwriion. AapBdvovrag undyn tnv didnAaon oxeddv Tou
MlooU Tng pifag Tou #14 amopaoiotnke dueon agpaipeon
ToUu #54 yla emTtdyuvon TnNg avartoAng tou #14 kat oua-
Aortoinon tou povoratiol avatoAr|g tou #15 avolyovtag
napdAnAa medio yia v anpdokortn avacloTaorn Tou
#55 kal évtagn Tou péow NG pntivng otnv oldykAelon. H
pnTivn MPoTUNBNKe Oe Ox€on e TV ualoiovopepn kovia
AOyw NG peyaAUtepng avBekTIKOTNTAG TNG Yia TNV XPOVL-
K] SldpKela Tou avapévoupe va mapapelvel To dOvVTL oTo
PPAYMO evw 1 XPrion avoEeldwtng otepdvng anoppipbnke
J10TL dev Ba eMETPENE TOV TPOXIOUS TNG eyyUg emipaveiag
YLa EKUETANNEUOT) TOU XWPOU TTPOOAPOCTIKOU eEAtyOU Yia
v mpdodla neploxr). H avatolr Tou #14 aneheuBépwaoe
TO povordtL avatoArg Tou #15 yeyovdg nou Boridnoe otnv
anoppdPnon Twv plwv Tou #55. NapdAAnAa n éviagn Tou
#55 oTnVv oUYKAeLon evOEXETAL VA TUVERBAAE OTNV anoayku-
Awon Tou #55.



Zupnepdopata
KdBe meplotatikd pe ayKUAWREVO SOVTL Kal SLAdoX0 MOVIUO TIPEMEL VA AVTILETWTICETAL EEATOMIKEUEVA avAAoya UE TA KAL-
VIKA Kal akTivoypaglkd euprjipata tou acbevouq. ‘Otav o umokelevog mpoydu®log elval mapwv Kat ) urékuon dev eivat
TIPOOJEUTIKY, TOTE evdelkvuTal TAPAKOAOUBNON e EUPacn OTNV KT{UNOTM TwWV HOVOTIATIWY avaTtoAig Twv povipwyv. Otav
undpxel ocoBapr} oUYKAELolaKn dlatapaxr napoucia Tou dladdxou mpoyoupiou, n eEaywyr] kat n dlaxeiplon Tou xwpou
kplvovtal KatdMnAeg. Ze oplopéveg OUWG TIEPIMTWOELS, OMWG OTNV CUYKEKPLUEVN TEPIMTWOT, 1 TPWIKN dtdyvwon Kal
ouvtnENTIKY dlaxelplon Tou aykuhwuévou deltepou veoyilou youpiou otnv dvw yvdbo e armokatdoraon tou UPoug Tng
oUykAeloNg Kat BeATiwon TwV HOVOTaTIWV avaTtoAig Twv 3Ladoxwv Hovilwy 0drynoe otnv anoaykUuAwaor Tou, dlatrpnaoe Tig
Tpelg dlaotdoelg Tou XWpou, anépuye deutepoyevn EykAeLlom Tou dladdxou poviou kat odrynoe oe meploplopd Tng avd-
YKNG opBodovTiknig napgupaong. Mehéteg xpetdletal va oxedliacBoulv yia tnv diepelvnon g a&lag g avwtépw KAVIKYG
QVTLHETOTILONG.
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MapdyovTeg Kivduvou amoppoPnong pifag kard Tnv opOodOoVTIKN
Bepaneia

Euayyehia Aepnéon’? , Avva HAiIGdn', Aéomoiva KwAéron'?

Mepiknyn

Z1éxo1: H opBodovtikd mpokaloUpevn gpAeypovwdng anoppdenon pifag (AP) amotelel pia ouxvr) ouvéneta Tng opBodovTi-
kg Bepareiag. Zkomdg NG MapoUoaq CUCTNUATIKAG avaokomnnong fitav va a&loAoynoeL Ty eMidpaacn UNxavikwy mapayo-
VIWV TNG 0pBodovTIkAg Beparneiag otnv TipdkAnon AP.

Mé£Bodol: Mpayuatomnobnke NAEKTPOVIKY avalimon, xwplg meploplond otn YAwood, otig e&ig Baoelg dedopévwy:
MEDLINE, Cochrane Database of Systematic Reviews, Cochrane Central Register of Controlled Trials. Akdua, eAéyxbnoav
Kkat un dnpoaoteupéveg pehéteq péow tou ClinicalTrials.gov kat Tou National Research Register. Ztnv avackdnnon oupneple-
AMeOnoav Tuxaloronuéveg KAVIKEG dokiég (TKA) mou apopoucav apdyovteq kivduvou AP mou oxeti¢ovtal e Tnv opbo-
dovtikn Bepareia. H eEaywyn twv dedopévwy mpayuatoromonke e tn Boreta Tutononuévng eoppag. H a&loAdynon tou
OUOTNUATIKOU OPANUATOG TWV HEAETWY TTOU CupmepleA|pBnaav €ylve pe Bdon to “epyaleio” Tou Cochrane yia Tov €Aeyxo
Tou ouoTnuaTtikou opdaiparog (Cochrane Risk of Bias tool). H emAoyn twv pehetwv, n aloAdynon kat n avaiuon Twv dedo-
Hévav paypatoromdnkav arnd dUo a&loAoynTEG.

AnoteAéopara: Aekaoxtw TKA ouumepleAiebnoav oty napolod avackdmnaor. Mévo moloTikry oUvBeon Twv anoteAeoud-
TV fTav eQIKTH. YIAPXOUV OTolXe(d TIou guvnyopoUv OTL 1 doKNon LoXupwyv SuvAuewy Uropel va mpokaléael evrovetepn
AP og ox€on pe TIG Nriieg dUVALELS, evw dev UTAPXOUV EMAPKY| OTOLXE(O TIPOKELEVOU va TeKUNPLwBel mBavr| dlagopd otnv
AP katd tn Xprion SlaPoPETIKWY ayKUAwY, aAMnAouxiwv TOEWV 1) BepameuTIKWV TEXVIKWY. H epunveia Twv anoteAeoudtwy
anare{ TPoooxr, KABwg To OUVOAO TV HeEAETWV a&loAoyriBnke wg uPnAou 1} acapouqg KIvdUVoU CUOTNUATIKOU OQAAIATOG
AOyw mpoBAnudtwv ot pebodoAoyia. Mbavol ouyxutikol mapdyovteg, mou dev eAéyxBnoav oe kABe meplmTwon Kat uropel
va emnpéacav v TEAKY €KBAom TWV CUUMEPINAUBAVOUEVWY EAETWV, HTAV N WIKEY) SldpKela mapakoAouBnaong, ol ouvenkeq
OUVWOTIOMOU Kal TUXOV avwialieg mptv Tnv évapgn g Bepareiag, KaBwg Kal N ek TwV UOTEPWV dNoupyia UToopAadwy Kat
TIPORAAMATA TTOANATAWY UETPHOEWV.

Supmnepdopara: Aev avaggpovTal a&lomoTa oTolxela Tou va Katadelkviouv KAMOLO OUYKEKPIUEVO UNnXaviké mapdyovTa va
EMPBAPUVEL TO KOG TWV PLLWV TIEPLOTOTEPO OE OXEON e dAoug. AntarTouvTal epatépw opBd oxedlaopéveg kat dlegaxoel-
oeq TKA pe emapkouq duvaung delypata, MPOKEWEVOU va TIpoadloploTel katd ndéoo napdyovrteg oxeTikol pe Tn Bepaneia
gubuvovtal yia KAVIKA onuavTikég dlagopég ato Babud kat T goBapdtnta Tng AP.

Eicaywyn

H pelwon tou prkoug tng pidag Twv dovtiwv anotelel pia
ouxvy ouvénela g opBodovTikAg petakivnong'. O 6pog
0pB0JOVTIKA TPOKAAOUMEVN PAEYHOVWOONG amoppoPnaon
piCag (AP) €xel xpnoworonbel, yia va neptypdyel I ou-
YKEKPLUEVN eTUMAOKTY, TToU propel va mpokAnBel katd v
Aoknon twv 0pBodovTiKWV duvduewv?. Ta MogooTd emiro-
Aaopou AP mou avagépovtal otn BipAloypapia moilouv
kat kupaivovtat anéd 73% €wg 92%° avdloya pe Tov TUMno
™G MEAETNG Kal TN SlayvwaoTIKn pebodoloyia rou epapo-
otmke. Exouv npotabel d1dpopeq MOLOTIKEG KAl TOTOTIKEG
péBodot agloAdynong Tng APS®. ZUupwva pe HeTprioelg and
TIAVOPAKIKEG KAl OTLOBOPATVIAKEG QAKTIVOYPApieg, OTNnv
meloyneia Twv acgbevav evromietar AP g Td&ng Twv
2.5\ i} Kal PIKPOTEPN META TO MEPAG TNG 0PBOJOVTIKAG
Beparneiag®'®. Me Bdon moloTikd kputripta aglohdynong g
ooBapdtntag g AP, ouvnbwg autr kpivetal wg HIKPNG
N péong Bapumrag®'. Ot Sameshima kat Sinclair'? €xouv

" Turjua OpBodovtiknig, Odovtiatpikn ZxoAr, EKIA
20pBodovtikdg

avagpépel goBapn) AP, rdvw and to 20% Tou apxikoU ur-
Koug TG piag Twv dvw Topéwv, PONG 0To 2.9% Twv opbo-
JovTIKWV aoBevwv. Ta ddévtia rou eupavifouv Yeyalutepn
mbavémta ekdAwaong AP eivat ot TTAdyLol Kat ot KevTpikol
TOE(G TNG Avw YvABou®s® 1315,

Mpog 1o Mapdv, 1 EUMAOKY] CUYKEKPIUEVWY TIAPAYOVIWV
KivdUvou, Tou oxetilovTal e Tn punxavobeparneia, ot dia-
dikaoia Tng anoppdPnong napapével adleukpiviot, apou
n AP o@eileTal oe éva ouvduaoud BLOAOYIKWY Kal pnxa-
VIK@V TIapayovtwv? e, ANOL EpEUVNTES KATATATGOUV TOUG
atTloAoylkoUg mapdyovteg o ekelvoug Tou axeTidovTal pe
Tov aoBevr], OMwg 1N KANPOVOUIKATNTA Kal TO Tpauud Kat
oe ekelvouq mou oxetiCovtal pe T Bepaneia’”. APKeTEQ
€peuveg €XouV PEAETAOEL TO PONO JLAPOPWY TIAPAUETOWY
oe oxéon He v AP, énwg to QUA0™®, n nAkia®1*'®8, 1o
Tpalua™™, ot ducapuovieg oUykAelong®'®8, ol ayeveaoi-
£G'%%, 1 pop@oloyia kat To oxnpa g pitag®* 2, n pnxa-
voBepareia,'?2 10 €{d0¢ Twv 0pOOSOVTIKWV SUVANEWVZ
% kal n Sldpkela TG opBodovTikiig Bepaneiag?. I1dlaitepo



evOlaPEPOV PETAEU TWV MEAETWVY TIAPOUCLAZEL N ETEPOYE-
VELA TWV eUPNUATWY TIou agopoulv otnv (Bla apdueTpo.
Andé Tn oUvBeon TwWV AMOTEAEOUATWV WN TELPAUATIKWY
MEAETWV, TIPOKELUEVOU va TIPOCDLOPLOTOUV Ol AITIOAOYIKOL
napdyovteg TNG AP, ot Segal kat ouv.™ daniotwoav OTL N
andéotaon uetakivnong Tou akpopplliou katd tn Beparneia
Kat 0 Xpdvog Tou anatreitatl yia autr, aroteAolv reavoulq
attiohoylkoug mapdyovteg AP. Ze pia AAAN OUGTNUATIKY
avaokomnnon, érnou cupnepleAjpdnoav pudévo Tuxalotoln-
MEVEQ KAVIKEG MEAETEG DlamoTwOnke OTL oL Lloxupég duvd-
Jelg erpdpuvav neploodTtepo TIg pileg, kKupiwg dtav auTéq
epapuolovray katd v eupudilon Twv Topéwy.'

MapdAo mou n AP katd n didpkela TG 0pBodSovTIKNG Be-
parelag elval agupnTwUATIKY Kat anoteAel Tuxaio aktivo-
Ypakd elpnua, anoppdenon evog Topéa Peyalltepn 1
{on Twv 5xIN epavietal oto 5% Tou opBodovTIKOU TIAN-
Buopol kat propel va enmpedoel apvnTikA TNV MEOYVwW-
OY] TWV EUMAEKOMEVWV DOVTIWV?. Zuxvd, ol opBodovTikol
gxouv gvoxoronBel yla tnv mpodkAnon AP, yeyovdg mou
€xel 0dnynoel akOpa Kal oe VOUIKEG SLapdxeg?. Aedouévng
™G MANBwWpPaAg Twv JLaBETIUWY 0PBOBOVTIKWY UNXAVICUWY,
kplvetal anapaimro yla Tov opBodovTikd va yvwpilel otot
anté autouq eival Atydtepo emBAaBeiq yia emotnuovikoug,
nbikoug, deovtoloylkoUq Kat vopikoug Adyoug. Anatteital
TEPAITEPW TEKUNPIWON TIPOKELUEVOU va KaBoploToUv oL Tia-
pdyovteg KivdUvou Tou oxetiCovral ue v dla T Bepaneia,
KaBWg Kal oL apXEQ QVTIHETWITIONG TUXOV anoppoPrioewv
otV KAWIKA pdgn'. AapBdvovtag undyn tnv augavouevn
épeuva yla v AP ot BiBAloypapia, kaBwg kat Ta aBéRala
oupnepdopara mponyoUlevwy avackomioewv' 7, Bewpr|-
Bnke anapaitnTn n €mKalpoNoinon Twv UNAPXOVTWV OTOL-
Xelwv. Zkomdg g napoloag CUCTNUATIKAG avaokomnong
ATav 1 mapouaiaon GUYKEKPLUEVWY TTapayovTwy TG opbo-
JOVTIKAG pnxavobepareiag, nmou pnopel va ennpedoouy To
Babud kat Tn coBapdtnrta g AP.

YAIKO kai pé6odog

Ta akéAouba kpimpla ermAoynig TéBnkav katd tnv avall-

™mon:

a) Eidog épeuvag: Tuxalomoinuéveg KAVIKEG EAETEG OTTOU
ouykpivovtav To prkog Tou dovTiou 1) Tng PIZag mpLy kat
Katd ) dldpkela i HETA TNV opBodovTIkY| Bepareia.

B) Zuppetéxovteg: Aobeveiq umd opBodovtikr Bepareia,
aveEapmTwg NAkiag, euAou, eBvikGTNTAg XwP(lg LoTo-
pKé pLIkNG arnoppdenong.

y) Oepareutiky napéupaon: OpBodovtik Bepaneia pe
OUOKEUEG Kal duvduelg kdBe Tumou.

3) ZUykplon: Xprion SlaopETIKWY BEPATIEUTIKWY CUTKEU-
WV 1] opddag eAéyxou pn Bepanelag (aobeveiq 1 NuUo-
pta yvéBou oto (d1o dropo).

€) Métpo ékBaong: To mpwTelov 1) deutepeliov PETPO EK-
Baong nftav n AP, énwg kataypdenke oe k&Be oudda
oUYKPLONG OKTIVOYPAPIKA 1] LOTOAOYIKA.

ot) Kpttripta arnokAelopou: ‘Epeuveg rou yeheToloav Tpau-
datiopéva 1) evdodovTikd Bepareupéva dovTia 1) dévTia
e 1oToplkd amoppdpnong.

Avalritnon oxXeTiKWY UEAETWV

MpayuaronomOnke nAektpovikr) avagitnon v 15n No-
euBpiou 2013 otiq akdAoubeq Bdoelg dedopévwv (Mapdp-
mua 1): Medline (1969 éwg NoéuBplog 2013), Cochrane
Database of Systematic Reviews (Noéupplog 2013),
Cochrane Central Register of Controlled Trials (No€uBpt-
oG 2013). ErunAéov avalnmbnke pn dnuoacteupgvn BiBAt-
oypapia ota ClinicalTrials.gov (www.clinicaltrials.gov) kat
National Research Register (www.controlled-trials.com),
XPNOLIoTolOvVTag Toug Opoug «root resorption» AND
«orthodontic treatment». Akun, €ywve avalitnon anod Tiq
Aoteg avapopdg rnou mpogkupav and Ta dpbpa, ota omnoia
eEETAOTNKE TO TMANPEG KElEVO.

2UMoy1 dedouEVWY KL EKTIUNON KWVOUVOU OUOTNUATIKOU

opdAuarog

H ouMoyn kat kataypapr] Twv dedouévwv oe Tipokabopl-

ouévoug Tiivakeg, oxedlaouévoug yla To okomd autd, ytvav

Katémv Tunoroinong. Auo a&lohoyntég, mou fjtav unelbu-

VoL Yla TN ouNoyn Twv dedopévwy, yvwpllav v Tautotn-

TA TWV OUYYPAPEWY, KABWS Kal TNV MPOEAEUON TWV [EAE-

TWv. Apxikd, eEetdotnkav ot T{TAol Kat ot TEPIAAYPELS TWV

£PYAOLWVY Kal TN guvéxela akohouonaoe n a&loAdynon Tou

OUVOALKOU KEIUEVOU TWV UTIOYNPLWY TIPOG eTAOYH ApBpwV.

Ta otolxela ou cuMEXBNnKav and kdBe epyaaia apopou-

0oav TOUG MAPAKATw Topelg: a) To €idog TNG HeAETNG, B)

TOUG CUMHETEXOVTEG, Y) TN BepameuTikn mapéupaon, d) v

€kBaon kat €) Tnv nepiodo mapartrpnong.

MNa mv a&lohdynon tTng moldTTag TWV £PYACLWV, Ol a&l-

ohoyntég BabuoAdynoav TIC €PEUVEG XPNOLUOTIOLWVTIAG

€TolEG POPUEG OUNPWVA [e TNV aEloAdynon mou avags-
peTal oto eyxepidlo Tou Cochrane yla TI§ CUOTNUATIKEG
peAéteq (Cochrane Handbook for Systematic Reviews of

Interventions 5.0.2)%. Ou akdéAoubeg mapduetpol Babuo-

Aoynénkav: 1. dnuioupyia tuxaiag oelpdq Katavoung, 2.

andkpuyn Katavoung, 3. «tUuPAr uEB0d0G» YLa CUUMETE-

XOVTEG/ MPOCWTIKG, 4. «TUPAN LEBODOG» yla aELOAOYNTEG,

5. eMumM g avapopd dedopévwv €kBaong g MEAETNG, 6.

ETIAEKTIKNA avapopd €kBaong kat 7. AN\eG TiNyEG ouaTnUa-

TIKOU OQAAUATOG.

AuTEQ oL a&lohoynoelg kataypagnkav Eexwplotd yla kdbe

HEAETN Oe évav Tivaka «KvdUVoU CUOTNUATIKOU OQAAUa-

TOG» KAl 0 OUVOAIKOG KivOUVOG OUCTNUATIKOU OQAAUATOG

(UYnASg, aoagnig, XaunAdg) TPoadlopioTnke CUMPWVA e

TA MAPAKATW :

(@) Mikpr} TubavétnTa opAAuaTog (opdAuata mou dev Ba
Mropouoav va emnpedoouy Td ANOTEAEOUATA): EQOTOV
OAeg Ol MAPANETPOL EPPAVIZav XapnAd kivduvo.

(B) AnpoodidéploTtn mBavoTNTa OPAAUATOG (OPAAUATA TIOU
Ba prmopoloav SuvnTIKA va eMnNEEACOUV TA ATOTEAS-
opaTa): epOooV a1} TIEPLOoOTEPES TAPAUETPOL Oev
propouoav va aglohoynbouv e akpiBela.

(Y) YYnA} rubavétnta o@ANUaTOS (OQAAUATA TIOU ETNEE-
alouv dueaa TV AElOTILOTIA TWV AMOTEAETUATWY): EPO-
ooV Jia 1} eploodtepeq MapdueTpol kpidnkav ugyniou
KivdUvou®,



AnoTteAéopata

2toixela e avalrtnong Kat neplypan Twv UEAETWY

Ao TNV NAEKTPOVIKY avadrtnon petd and a&loAdynon Tou ouvoAikoU Kelpgévou mipogkuday 19 dpBpa?-25-31-44 katdAnAa va
oupnepAneBouv oTnv avackdomnnon, ta onoia nepleypapav 18 peAéteq (Ewdva 1).

ATTOTEAECHUTA NAEKTPOVIKIG
avalfTnong pdoswyv dedopivuy
{Medline, Cochrane, Trial registries}

n=50

Huepopunvia avalftnong
15 Noguppiou 2013

Emirhéov dedopéva ammo
aAAEg TTNYEG
n=3

ZuvoMKkd Sedopiva

n=53
ATtrokAcioTnKav Nn=26
s AITAR KaToypagr n=10
*Mn oyeTIKS amd agioAdynon
Tithou Kall Trepiknyng n=16
Aflohdynon Thipoug
KelMévou
n-=27 ATTOKAEIOTNKAY n=8
*Mn ohokAnpwpivo i
dyvuwoTn gdon Tng
BieayBeicag peAETNE n=3
*Mn TKA n=4
Oy duecn afioAdynon
PIZIKAG OTTOPPOPNONG n=1
ApBpofTTapdTTOUTTEG TTOU
cupTrEpIEAfPBnoaY oV

TOIOTIKA afloAdynon

n=19

Ewdva 1.
2Tpatnykn avalritnong emAEyUEVWY UEAETWVY.

Ztov Mivaka 1 mapoucidlovtal Ta XOPAKINELOTIKA TV
peAeTwv. ONeg ol YeNETEG ATAV TUXALOTIONUEVES KALVIKEG
dokipég (TKA). Névre mapouaialav mapdAAnAo oxedlaouo,
efte pe 300?22 gite e Tpelq ouddeg oUykpLong® 4. Aeka-
Tpelg and Tiq 18 peAéTeg (72.2%) oxedldoTtnkay Ue dlaxwpl-
Oub TWV 0JOVTIKWY PPAYUWY O€ TETAPTNUOPLA, TUXALOTTOl-
non kat oUykplon avd Zedyn tetaptnuopiwv (split-mouth
design). ‘Evteka and tiq 18 peAéteq anoteAolv TUAKA Lag
0elPAg £pYAcLWV TIOU Tpaypatoro|enke oto Maveroth-
Lo Tou Z(dvel oty Auotpalia pe avTiKelevo TIG PUOLKEG
BéTNTEG TG ooteivng Tng pidag kat v AP. To uéyebog
Twv detypdTwy Kupdvenke and 8 éwg 154 acbevelg, ol omoi-
oL ouvéBalav pe 16 éwg 532 ddvtia avd peAETN. MoooTIKN
oUvBeon Twv AMOTEAEOUATWY eV MTav EQIKTH, enewdn ol
napandvw HEAETEG Xpnotlomnoinoav SLlapopETIKY LeBodo-
Aoyia kat SlapopeTIkd TPAMO Mapouciaong Twv anotele-
OpdTWY.

XapaktnpLoTikd OUUUETEXOVTWY
O aoBeveig mou ouppeteixav eite mapoucialav coapd

OUVWOTIONG ToU anattoloe eEaywyEég MPWTWVY TIPOYOU(-
WV?225.31-343688.41-44 gt avwualia oUykAelong Iing TA&ng?"%,
elte mpwipeg evdel€elg AP 6 prjveg HeTd Tnv évapén tng
opBodovTikig Beparneiag®®. H puéon nAkia Twv acbevwv
Katd tnv évap&n g opbodovTikrg Bepaneiag kupavdtav
and 9.8 €éwg 19 €.

Xapaktnptotikd Bepaneutikwy napeuBdoswv

Metafl Twv PeEAETWV TApPATNEABNKE €TEPOYEVEID TWV
aokoUpeVWY dUVALEWV wg Pog To HeEyebog (Arieg/ Loxu-
PEQ), Tov TUTO (duvdpelg andkAlong/ MepLoTPOPrq/ OTPE-
yPng ™G picag/ unepgkpuong/ eppubiong), ™ didpkela (4,
8 1 12 gBdouddeg, 1 ka® OAn tn ddpkela g evepyou
Bepaneiaq pe akivnroug pnxaviopoug) kat tn ouxvotnTa
evepyoroinong (ouvexelg/ dlakortdpeveg duvapelg). Em-
A€oV oUYKpiBnkav didpopot TUrolL 0pBOdOVTIKWY CUOKEU-
wWv, OMwG KIVNTA BePUOMAAOTIKA UNXAVARATA JE aKiVNTOUG
MNXaviopoug,® 1 texVIKA euB€og oUPUATOG KAl 1) TEXVIKA
edgewise,?' autddeTa KAl CUMBATIKA ayKUAO?? KaBwg Kat
dlapopetikol ouvduaaouoi alnlouxiag Twv cUPPATIVWY TO-



Ewv*. TENOG, e La MENETN auykpiBnkav dUo dlapopeTikol
TPOMOL BEPAMEUTIKNG AVTILETWTILONG AVWUAMWY CUYKAEL-
ong ling Tagng™.

Kivduvog ouotnuatikou opaALaTos oTiq EMAEYUEVES
HeAETEQ

H pébodog nou xpnatuomorénke yia t dnuoupyia Tuxai-
aq oelpdq karavoprq, Atav oapng oe 3 pévo epyaocieg,
orou xpnouuonorbnkav To oxApa NG KatnyopLonoinong
Je TN xperjon TeTpaywvev tuxatoroinong (stratified block
randomization) yla Tov é\eyxo Tou UAoU®, évag ouvdua-
ouog anAng tuxaloroinong (apepdAnmro {dpy) pe TeTpd-
ywva tuxatoroinong® kat évag mivakag tuxaiwv aplBpwv
HE MEePLOPLOPOUG aTnV Tuxalonoinon?. Ot undéAoureg epya-
oleg xpnowonoinoav dpoug, dnwg“randomly assigned” 1
“randomly allocated” p€oa oto keipevo, xwpiq dpwg enap-
K €€Aynon 1 awtoAdynon. H amdékpuyn g KATAVOUNG
TIEEPLYPAPNKE EMAPKWG KAl EPAPUOTTNKE O 2 HEAETEG XPN-
olomolwvtag adlapaveig pakéAoug® kal eEWTePIKO TnAe-
PWVIKO KEVTPO?!, evd OTIG UTIOAOIEG LENETEG Dev avapE-
petal Kapia oxeTiki mMAnpogopia. H epappoyr] TG TUPANG
peBddou oe aoBeveiq kat KAiKoUg eEeTaoTEG, dev rTav
ePIKT AOyw NG pUoNG Qg napéupaong. Qotdoo n epap-
HoyY| TNG oToug agloAoynTeG, akoAoubrBnke eNapkwg oe 5
MeNETEG?22%43540 drou oL eEeTa0TEG dev yvwpL{av TV Ka-
Tavoun Twv acBevwy Katd TNV akTivoypadtkr) agloAdynon
Twv OedOUEVWY.

H mepiodog mapatipnong, mou urnopel va ennpéace n
OUVETELQ TWV A0BeVWV eUPAVIOE JLIOKUPAVOELG HETAEU TWV
MeAeTWV. [evikd Kataypdenke UIKPOG aplOudg anwAelwy
aoBevwv, pe Tnv TKA twv Reukers kat ouv.2! va eppavidet
TO peyahutepo aplBud (88 anwAeleq). MapdAa autd, yevi-
Kd, 0 aptBpudg Twv aobevy, Mou dev CUUHOPPWONKav amnd
v apxn pe N Beparneia, ATav mapdUola KATAVEUNUEVOG
peTa&l Twv opddwv map€upaong kat ot AGyoL Un CUpUop-
pwong dev oxetiCovrav pe TIg TapexOueveq MapeppBAcelg.
‘Oeg oL peNETEQ ePAVICav aoapr| ETUAEKTIKY) avapopd €k-
Baong. Mdvo pia pehétn nou fjtav Bactoévn oe avadpopuL-
K] OUA\OYTY] OEBOUEVWV ATAV KATAXWPENHEVNS, eVw yia TIG
uréAoureq dev unripxe dLaBETLO MPWTOKOANO, TO omoio va
TIapEXEL TANPOPOPIEg OTL Ta dNUOCIEUEVA OTOIXEla TTEPL-
ApBavav OAeg TIq MPoKaBopLoUEVES EKBATELG.

Meta&l AMwv Tnywv meavol opANUATog, N ouxvoTepa
eUPavifOpevn, TIou apopoUaoe TIG KAWVIKEG MEAETEG TUTIOU
split-mouth, Atav n duvnTikA emnidpaon Tou CuvwWOTIoUOU
TWV MPOYOUPIWV KAl TWV aVWUAAWY ONUEwv ENAPNg otnv
daoknon Twv duvduewv. ANa mpofAfuara prnopouv va
arnodoBouv oTNnV €K TWV UOTEPWV dnuLoupyia umoopdadwv
(post-hoc subgrouping) kat ota mPoBArLaTa TMOAAMAWY
petprioewv (multiplicity) mou mpokumtouv. e 2 gpyaoieg,
Ol TIPWTOL TIPOYOUPLOL TIOU AVAAUBNKav avikav T6oo otnv
Avw 600 Kal TNV KATw YvaBo®@2+3%, e auTéQ TIG TEPLTTH-
oelg, dlapopEg otn Hoppoloyia g pifag kat ora xapa-
KTNPELOTIKA Tou ooToU PropoUlv va amoTeAécouv mibavo
OUYXUTIKO Ttapdyovta. Kapia and Tig emAeyUEVe UENETEG
dev a&lohoynbnke wg XapnAou KivdUvou OUCTNUATIKOU
O(QANLATOG OUVOAIKE, evw 7 UeANETEG a&loAoyndnkav wg

=~ | Blinding of participants and personnel (performance bias)

~ | Random sequence generation (selection bias)

=3 | Allocation concealment (selection bias)

=~ | Blinding of outcome assessment (detection bias)
~ | Selective reporting (reporting bias)

Acar 1999
Aras202 | ¢ | ? |2 [ ? 7
Ballard 2009 | 2 | 2 |2 [ 2 ?
Barbagallo 2008 | ' | 2 | ? | ? 7
Bartley2011| 2 | 2 | 2 | @ 7
grinz003 | @ | 2 |2 | @ ?
Chan&Darendeliler 200508 | 7 | 2 | 2 | ?
Han2005| 2 |2 |2 | 2 7
Harris 2006 | ' |2 | 2 [ ?
King2011| 2 | 2 | 2 | 7 7

Levander 1994 | ' 7 T 7 ?

Mandall 2006 | @) | @ | 7

Montenegro 2012 | 2 | 2 | 2 | ' ?

Paetyangkul 2009 | ' 7 7 7

-3

. . ~3 . . . . . . =3 . . . . . . . =~ | Incomplete outcome data (attrition bias)
=}

Paetyangkul 2011 | ' 7 7 ?

?
Reukers 1398 | 2 @ | 2 | @
Scott2008 | @ | 2 |2 | @

?

Wou2011| 7 | 2 | 2

)
9 ~29 0 >~090 - 0000000 ot

Ewkdva 2.
papnua kwvduvou ouotnuatikol opdAuatog: a&loAdynon napaué-
TPWV OUOTNUATIKOU OPAALATOG avd Epeuva.

acageiq (Ewdva 2, Eikédva 3).

AntoteAéouata Twv BepAnEUTIKWY napeuBdoswy

O1 emleypéveg Peléteg ouadomoribnkav avdoya le Tig
KAIVIKEG EQAPUOYES TOUG Yila dleukOAuvon Twv CUyKpioe-
V.

ZUyKpion AMWV Kail IoXUpwV Suvdpewv Katd
Oepaneia

Okt €peuveg split-mouth mou meptypdgovtat oe 9 dpbpa



Random sequence generation (selection bias)

Allocation concealment (selection bias) -

Blinding of participants and personnel (performance bias) |

Blinding of outcome assessment (detection bias)

incomplete outcome data (atiton bias) MMM B

Selective repoarting (reporting bias) | |
otervias [N [

0% 268, 50% 75%

100%

. Low risk of bias |:| Unclear nsk of bias . High risk of bias

Ewdva 3

MepiAnyn Tou KivdUvou ouoTtnuatikou opaiuarog. Kplon yia kd6e touéa Tou ouotnuatikou opdAuatog yia Ti§ TKA rmou Exouv oupunepAnpOe!
otnv rnototikr avdAuon. To arjua «ouvs» atov mpdovo KUKAO urtodnAwvel xaunAd kivduvo ouotnuatikoU opdALatog. To «pwInuUaTiké» uéoa
oToV K{TPVO KUKAO UunodnAwver aoary kivduvo yla ouoTtnuatiké opdAua Kat To onua «rAnvs» otov KOKKIVO KUKAO urtodnAwvel ugnAd kivéuvo

ouoTNUATIKOU 0QAAUATOG,.

peAéTnoav To POAO TNG €vTaong Twv JUVAREWY KATA TN
dlapkela dlapopwv TUMWV OPBOSOVTIKWY ETAKIVATEWY
oe aobeveiq Tou xpeldfovtav eEaywyEg mpoyoupiny yia
opBodovTikoug Adyoug. OAeg auTEQ oL EAETEG TIPOEPXO-
vrat and v Bla epeuvnTikr opdda Tou Maverotnuiou Tou
2{dvel otv Auotpahia. Tpelg and autéq TIg HEAETEG OU-
VEKPLVAV OKIVNTOUG INXaviopoUg, 4Tou epappoaTnKe Nria
(25yp), ouvexng dUvaun MAPELAKNS AnMOKAIONG |e avtioTol-
Xoug, émou epapudotnke Loxupr duvaun (225yp) éuolag
KateUBuvong?*364243, ‘Oheq oL MEAETEG OUVIYOPOUV OTO OTL
ol loxupég duvdpelg mpokahoUv evtovdtepn AP oe oxéon
pe Tig ryrieg 1§ undevikég duvduelg (Mivakag 2). Emniong, n
AP Bpébnke onuavtikdTeEPN O EPLOXES OUMMiEONG Kal TA-
ong Uotepa and Tnv AoKnon WoXUpwv duvdlewy e oxgon
e TIG TIePLOXEG TIOU UMOKeVTAL 0g XAUNASTEPN ouurieon
Kat Téon®. Akdun, ot mpoydueLol TG Avw yvdabou ¢aivetal
va elvat o emppeneig otnv AP and toug avtioTtolxoug Tng
KATw yvdbou®,

Mapdpola supripara dlarmoTtwnkav kat katd t didpkela
AMwV TUNwv 0pBoSOVTIKWY HETAKIVATEWY, ONws eUBUBL-
on, Unepékpuan, dnw amndékAlon kat replotpodn (Mivakag
2). O 6yKog Twv dnpoupyoupevwy kpatripwv AP Bpébnke
va oxetifetal e 1o uéyebog Twv ekdotote duvApewy TouU
8(p0ppé<0VTQV25*38'41'44.

Ze avtiBeon pe TA eUPNUATA TWV TIAPAMAVW HEAETWY, Ol
dlapopég atnv AP amd Tnv epappoyn ATV Kat .oXupwy
duvduewv otpéyPng Tng pifag (torque), dev BpéBnkav oTa-
TIOTIKA onuavtikég (u€on dagopd: 0.03, 95% CI: -0.04,
0.10, P= 0.59)%.

Ot peléteg Twv King kat ouv.® kat Paetyangkul kat ouv.*
aflohoynbnkav wg acageiq avagopikd He Tov Kivduvo
OUOTNUATIKOU OQAAUATOG, eV Ol UTTOAOLNEG KPIBNnKav wg
uynAou Kivduvou.

Emidpaon 1ng didpkeiag duvapewyv

H AP oxetiCetal 61 pévo e v évraon tng duvaung, alda
Kat Je ) didpkela doknong. Ot ryrieg duvdpelg dlapkelag
€wg 8 eBdoUAdWY dev PAvNKe va TIPOKAANOUV HeyaAUTepn
AP oe oxéon e Tig undevikég duvapelg. Qotéoo, o Badudg
AP au&ribnke onuavtikd and Tiq 4 otig 8 efdouddeg, étav
aoknenkav oxupéq duvdpelg. Téog, aveEaptTTwg NG
évtaong g epapuolduevng duvaung, o Babudg AP au&n-
Bnke and tnv 8n éwg TV 12n eRSoudda®. H ouykekpLuévn
HEAETN BewpniBnke uPnAOU KivdUVOU CUOTNUATIKOU OQAA-
partog, eEatriag aduvaulov and tn dnuioupyia urmtoopdadwy
Kat meavou ouoTNUATIKOU OQANUATOG EMIAOYNG, apoU dev
€ylve tuxaloroinon He Bdon tn dldpKela ePApUOyNG Twv
duvduewv.

ZUYKPIOT CUVEXWV KAl SIOKOTITOPEVWY SUVAPEWV

Ot Acar kat ouv.? guvékpwvav 100yp ehaoTikng dUvaung
pe dlakorrépevn (12 wpeq TNV nUEPQ) Kal ouvexy epap-
poyn (24 wpeg TNV nuépa). KatéAn&av oto o1t ta ddvtia
TIOU HETaKvrBnKav opBodovTIKA eUPAVICaV ONUAVTIKA TTE-
plocdtepn AP oe ox€on pe Ta dovTia TnG opddag eAéy-
XOU, eV oL ouvexelg duvapelg Tav o empAaBeiq and tig
dlakortdpeveg (u€on dlagopd: 0.05, 95% CI: 0.02, 0.08,
P<0.01). Ocov apopd Tov kivduvo ouoTNUATIKOU OPAAUa-
TOG, 1 OUYKEKPLUEVN HEAETN afloAoyrRBnke wg uwnAou Kiv-
duvou, Aéyw acdeelag otn pebodoloyia kat mpoAnudTwy
OXETIKWV HE TN CUUUOppwaon/ cuvepyacia Twv achevav.
TéNog, 0 ouvduaoudg anoteAeaudTwy SOVIIWV Kal amnd Tiq
duo yvdboug evéxel Tov kivduvo cofaprq aloiwong Twv
anoTeAEOUATWV.

To 2009 ot Ballard kat ouv.*? eEétacav amokAELOTIKA TIPW-
Toug Tpoyoupioug NG dvw yvdBou PeTd Tnv epapuoyn
napelakng duvaung (225 yp). v npwtn oudda n doknon



g dUvaung ATav ouvexng, evw ot delTtepn JLAKOTITOUE-
VI UE pecodlaotripara npepiag 3 nuepwy, akohoubouueva
ané doknon duvaung yla 4 nuépeg. e OUVEXELA TNG TIPO-
nNyouuevng HEAETNG, SLATILOTWONKE TIWG Ol JLAKOTITOUEVES
duvApeLg TPokaloUV ikpdTepn AP amnd Tig ouvexeiq (uéon
dlagpopd: -0.17, 95% CI: -0.18, -0.16, P<0.001). Me Bdon Ta
dlaBgotpua arotxela Tou Apbpou, o kivduvog yla cuoTNUATL-
K6 0pAAua KpiBnke acapnig.

TENoG, ol Aras kal ouv.®! guVEKpLVaV OUVEXE(Q DUVALELG TTa-
pelakég amdkAlong (150 yp) mou evepyoromonkav avd 2
eBOOAdEG e dlakomTdueveg SUVAELG TTOU evepyoTIOw|On-
Kav eniong avd 2 eB3ouddeg, KaBWG Kat oUVEXE(G DUVALELS
pe TI§ avt(oTolxeq SLAKOTITOUEVEG TIOU €vEPYOTIOWONKAV
avd 3 eBdouddeg. O dykog Twv Kpatipwv AP au&ribnke
KATA TNV EQAPUOYT TWV ouVEXWV dUVAUEWY, waTdoo N dt-
apopd otig dlakomtdépeveg duvduelg jtav oTaTIoTIKA on-
MavTiky) Jévo oTtnv MePImTwon He TIG EVvEPYOTOOelg avd
3 £Bdouddeq (u€on dagopd: 1.06, P<0.01). Adyw Tou -
KpoU delyuarog, xwpig va undpxet €€fynon Tng eMAOYNg
TOU HEYEBOUG TOU, TWV MIKPWV TIEPLOdWV EVEPYOTTONONG
KAl TV TMOAAMAWY PETPACEWY, N OUYKEKPLUEVT HENETN
aflohoynbnke wg uynhol KivdUvou CuoTNUATIKOU OQAA-
MaTog.

Emidpaon Tng ouxveéTnTag emavevepyomoinong

To 2012 ot Aras kat ouv.?! e€étaocav Tnv enidpaon atnv AP
™G ouxvétnTag enavevepyoroinong Twv Suvduewv Katd
™ HeooAdBnon Tpiepng malong yia TiG ev SLaKoTTOLE-
veg duVALELS Kal Xwplg mavon yia Tig de auvexdueves. ‘Etot
OUVEKPLVAV OUVEXE(G Kal SLaKOTITOEVEG DUVALELS e ema-
vevepyorooelg avd 2 kat avd 3 eBdouddeg. Bpéonke dTin
AP pelwbnke, aveEdptnTa TG oUXVOTNTAG EMAVEVEQYOTIOL-
nong, étav pecoAaBouoe dlakorr. Qotéoo 1 ouxvoTnTa
TV enavevepyomooewy €xel (0wg peyalltepn onuacia
Katd TNV eQAPHOYA TWV CUVEXWV SUVAREWV, KABWG oL avd
2 gBdouddeq enavevepyomolioelg Mpokdieoav Taxutepn
Jetakivnon twv dovtiwv pe AP mapduola pe ekeivn mou
napatnEnOnke Katd TNV ePApuoyr Twv SlAKOTTOUEVWY
duvdapewv. Avagoplkd He Tov Kivduvo ouotnuatikol opdA-
Jatog, N ouykekplévn €peuva a&lohoyriBnke wg uyniol
KivdUvou AOyw Twv aduvauLwyv Tou mpoavapéptnkav.

2Uykpion duvApewv eUBUOIONG KAl UTIEPEKPUDNG
Ot Han kat ouv.*” duaniotwoav 6t n AP diépepe Katd v
epappoyn duvduewv eupubiong (uéon dlapopd Tou mMooo-
otou Tng erpdvelag AP: 5.23%) kat Ol UTIEPEKPUONG OE
ox€on He v oudda eAéyxou (Uéon dlapopd Tou Tocoatol
™G emupdvelag AP: 0.76%). Ot duvdpelg eppublong mpokd-
Aeoav TeTpanAr) avgnon Tou Babuou AP oe oUykplon Le TIg
avtioTtoieg duvdpelg unepékpuong (uéon dlapopd: 4.47,
95% Cl: 2.64, 6.30, P<0.001). Qotdéoo0, n cuoxétion uetagu
Twv dUo TUNWV duvdpewy, dtav autéq epapudlovtav oTov
{010 agbevn, NTav uPnAn (r= 0.774). O kivduvog cuaTnua-
TIKOU OQANUATOG YLA TN CUYKEKPLUEVT epyaaia mpoadlopi-
OTNKe A0APNq.

ZUYKPION KIVNTWV OEPHOTTAGCTIKWV OUCKEUWV HE
akivnTa pnxavipara

To 2008 oe €peuva Twv Barbagallo kat ouv.® guykp{®Bnkav
SUVAELG TTIOU £QAPHUOOTNKAV e KIVNTEG BEPUOTAACTIKEG
OUOKEUES (OZ) kat akivnTa opbBodovtikd pnxaviuara. Ta
anoteAéopata £delgav Ot Ta ddvtia mou d€xOnkav opbo-
dovTikég duvdpelg eixav onuavtiké peyakitepou Babuoul
AP and Ta dévtia g opddag eAéyxou. H doknon loxupwv
duvduewv (225yp) TPokAAeoe onuavTika peyalutepn AP
(46.45mm), and Tig Nyriieq Suvdpelg (25yp) (26.18mm) (uéon
dlapopd dykou AP: 20.2; 95% Cl: 17.60, 22.93; P<0.001)),
1 and Tiq duvdelg ou agkouvtav and Tig O (29.03mm).
TéNog, pe TIg ATeq DUVALELG KAl e TIG DUVALELS TTIOU QOKN-
Bnkav and Tiqg O napoucidotnke rapduola AP (uéon Ot-
apopd: 2.85mm). H mapoloa YEAETN Xapaktp{oTnKe WG
uynAou Kwvduvou cuotnuatikol o@dAuatog, Adyw cofa-
PWV TIPORANUATIOUWY OXETIKA [e TO TOTE AKPLBWG YLVe N
Tuxaloroinon oe ox€on pe TNV enakdéAoudn Ao napako-
AoUBnong Twv acBeviv. ApXIKA CUMMETEXAV OTNV €peuva
32 aobeveig, aM\d tehikd 27 and autolq Katavepurdnkav
Tuxaia oe Tpelg opddeq. TéNog, dev eAfpbnoav umdéyn
Béuata mou apopoucav Tn CUPUOPPWON/cuvepyacia Twv
acBevav.

AMnMouyia TOEwv

Ze épeuva Twv Mandall kat ouv.*® guykpiBnkav Tpelg dla-
QOPETIKEG aAMnNAouxieg TOEwv oe oxéomn He v armodoxin
and toug aobevelg, TNV AP Kal TO XPOoViké Sldotnua pé-
XPL TNV TomoBgtnon Tou TeAlkoU oUppatog. To oUvolo Twv
aoBevayv BepamnelTnke (e ouokeugqg preadjusted edgewise
(datoung 0.022 vtowv) otnv Avw Kat K&Tw yvddo. Ta aro-
Tehéopara dev EdelEav oNUavTiKY dlagopd HETAEU Twv di-
APOPETIKWY aAMNAoUxIwV Twv TOEwv. ErmAéov, dev evto-
TioTNke oNUAvTikr dlapopd oTa MOCOOTA AohevwV e Kal
Xwp(g AP LETAEU TV SLAPOPETIKWY AANAOUXIWV 0e TOEQ.
eviKd, N OUYKEKPLUEVN UEAETN HTAV KATAANNAQ OXEDIAOE-
VN Kal KpiBnke wg XapnAou KivdUvou yla TV EUQAvion ou-
OTNUATIKOU OQANUATOG.

2ZUyKpIoN TEXVIKAG EUBE0G OUPHATOG PE TEXVIKN
“edgewise”

Ot Reukers kat ouv.?' guvékplvav To 2008 Tn guxvétnta
kat ) coBapdtnta g AP pe T Xprion Hag MANpwg Tpo-
YPOUUATIONEVNG Ouokeung edgewise (Fully programmed
appliance FPA) kal pag HePIKOG MPOYPAUUATIONEVNG OU-
okeur)q edgewise (Partial programmed appliance PPA).
‘Ohot ol aoBeveig Tng opddag FPA Bepameutnkav pe ayku-
Aa datoung (slot) 0.022 wtowv odnylwv tou Roth (“A”
Company, San Diego, Calif), kat Ta aykUAa pe AavBaopgvn
TomoBéTnoN enavatonobetibnkav, evey otnv oudda PPA
xpnouornoibnkav Microloc aykUAia dtatopr|g 0.018 wtowv
(GAC, Central Islip, NY), kat érou ta aykUAa Atav AdBog
TomoBeTNUévVa, ylvav ol KaTAMnAeg kdugelg ota 1é6€a. Ta
anoteAéopata dev ESelEaV ONUAVTIKEG dLaPOoPEG aTo Babud
(FPA, 8.2%, PPA, 7.5%, péon diapopd: 0.7%, 95% Cl: -2.8,
4.3) kaL ™ ouxvétnta tng AP (FPA, 75%, PPA, 55%, uéon
dlapopd: 20%; 95% Cl:-4, 44). H napandvw HeAETn Bewpr-



Bnke Tt dev mapouciale onUAVTIKO CUOTNUATIKG OPAAUA,
TapoAo Tou propel va €xouv TipokUPel aAnAerdpdoelq
AOYW Twv dlakupdvoewv Twv dU0 UETABANTWV TIOU EUTAE-
Kovtav, Onwg to Yéyebog TnG dlatounig Tou aykuAiou kat
0 TIPOYPAMMATIONOG TwV OUoKEUWY. EmmAgov, 1 eANg
TANPOPOPENON YA PN CUUUOPPWON TWV CUHUETEXOVTWV
(dev avagépetal 0 aplBudg Twv atduwy ou Tuxatonoinen-
Ke Kal Kataveuritnke ot Bepaneutikég mapeuBaoelq) tav
€vag akdua mepLoplopdq NG HEAETNG.

ZUyKpIOn aUTOSETWV Kal CUPBATIKWV ayKUAiwV

To 2008 o€ €peuva Twv Scott kat ouv.? eEeTA0TNKE N €Tl
dpaon autoédeTwWV Kal CUMBATIKWV ayKUAiwv oty AP Twv
Touéwv NG KATw YvdBou. OAol ot aoBevelg BepamnedTnkav
pe autédeta Damond (Ormco, Glendora, Calif) | oupBatt-
K& Synthesis (Ormco, Glendora, Calif) aykUAla kat v Bia
aMnAouxia téEwv. Ta amoteAéopara dev mapouciaoav
dlapopég otnv AP twv KATw Topéwv péon dagopd:i.i,
95% Cl: -0.5, 2.6, P=0.18), peta&u twv dUo cuotnudTwy
(Damon3, pECOg O0pog: 2.26 XIA, TUTIKY amokAlon: 2.63,
Synthesis, péoog 6pog: 1.21 xIA, Turiky amdkAion: 3.39).
Aéyw dlapopwv HETAEU Twv duo opddwv éoov apopd aTov
apOud TWV aTOHWV TIOU KATAVEUNONKE Kal avaAubnke,
apd Toug MEPLOPLOOUG TTOU Xpnaotuororidnkav katd tnv
Tuxaloroinon yla to avtibeto, n UeAETN XAPAKTNEIOTNKE WG
uynAou KivdUvou ekSNAWONG CUCTNUATIKOU TQAAUATOG.

ZUyKpion piag kai dGo paocswv Bepaneiag ling
Tagng

Ot Brin kat ouv.* gEétacav nv enidpaon Tng Wag Kat Twv
dUo @pdoewv Bepaneiag, oe ouvdptnomn pe TN ouxvetnTa
kat ™ coBapdtnta g AP Twv Topgwv TG dvw yvadou.
Ta anoteAéopara katéAn&av 6tt ta nawdld rou Bepameu-
Kav oe dUo QACELQ e evepyOTIOINTA Kal akohoUbwg pe
akivntoug pnxaviopoug, eixav toug Aiydtepouq Touelg pe
HETPLou €wg coBapol Babuol AP. Ard Tnv ANn TAeupd,
n opdda nawdwv ou Bepaneltnke e WA GAoN e aki-
VNTOUG UNYaviopouq eppdvioe oofapdtepn anoppdenan,
napdAo mou 1 dapopd dev NTAvV OTATIOTIKA ONUAVTIKY). H
mubavétnta yla avdrtuén AP ritav avdloyn e tnv av&non
Tou xpdvou Beparneiag (P=0.04). TEAog, n mbavdtnTa evoq
Topéa va ekdnAwaoel AP rjtav peyahUtepn dtav eixe mpon-
ynBel peiwon pag peyding oplgdvtiag mpdta&ng katd
deUtepn @don Beparneiag. H mapovoa epyacia Bewpribnke
otL mapouciale acagr| kivduvo cuoTNUATIKOU OPANUATOG,
Kabwq dev meptypdpetal n LEBod0G andkpuwng NG KAta-
VOUN|G kat OAa Ta dedopéva OUNAEXBNKav avadpouIKd.

Emidpaon Tng mauvong 6spanciag oe agbeveig mou
epd@avitouv AP

To 1994 oe €peuva Twv Levander kat ouv.*® gEeTdotnke 1
eNidpaon g dlakommg g evepyol Beparneiag o dévtia
Ta oroia eugdvicav anoppdenon Katd TN SApKeld TwV
MPWTWV 6 PNVWV and v TomoBETNON aKivnTwy Pnxavi-
OMWV. 2TO OUVOAO TV a0Beviv TOTMOBETHONKAV UNnXavLl-
opol eubéog oupuarog edgewise 0.018 Towv. ZUNPWVA
e Ta anoteAéopara, o Badudg AP Atav onuavTikd XaunAs-

TePOG (U€on dlagopd: -1.1, 95% Cl: -1.5, -0.7, P<0.001) oe
aoBevelq Tou mpayuatomnol)enke dlakorr] g Bepareiag
(0.4 £0.7 x\\) oe oxéon He Toug acbevelg Tou dev mpay-
patortoridnke (1.5+£0.8 xI\). H €peuva Katatdytnke oTiq
uynAouU KivdUvou yla eupdavion ouoTnUATIKoU oQAAUATOG,
Kabwg n avdAuon Tou mpayparonoridnke oe emninedo do-
VTIWOV dev OUVUTIOAGYL(E TN ouoxeTI{Opevn Guon Twv de-
dopévwy Kal Ta Kpitipla yla tn Sidyvwan g apxikng AP
Atav acapr. Emnpoobétwg, dev napéxovrav mAnpopopi-
€Q TIPOKELUEVOU va dleukpvioTel n pEBodog Tuxatomnoinong,
andékpuyng Tng Katavoung, Kabwg kat n TuPAf uEBodog
Twv agloAoyntwv.

Zuinitnon

H ooBapou Babuol pulik anoppdenaon anotelel T on-
pavTikdTEEN TBavY ouvénela Tng 0pBodovTikNG Beparneiag
ME aKivnToug pnxaviopoug. Zn BiBAloypapia, avapépeTtal
pelwon Tou prikoug Twv pLiwv dve Tou 20% Kat Twv 4 To-
HEWV TNG dvw yvdBou oxeddv 0to 3% Twv 0pPBOJOVTIKWY
aoBevav.” ‘Evag ouvduaoudg BLOAOYIKWY KAl UNXAVIKWY
aPAYOVTWY EUMAEKETAL OTNV PAEYLOVAOSN PWJIKY anoppd-
@non opBodovTikNG attioAoyiag (AP)>'8, Mo guykekpLéva,
YVWOoToq Bloloylkdg mapdyovtag Kivduvou amnoTeAel n ye-
VETIKY| TPO3LABE0N 58, ev() OTOUG ONUAVTIKOUG UNXAVIKOUG
apdyovTeq OUYKATAAEYOVTAL 1) 6KTAON TNG AnattoUevng
000VTIKNG HETAKIVONG, N évtaon, n eUon Kat n Katelbuv-
on TWV aokoUUevwy SUVAREWY, Ol KIVAOELS OTPEYNG TNG
piCag kaiL n pakpoxpdvia Beparneia’’”. ZTn OUYKEKPLUEVN
OUOTNUATIKY avaokdmnon eEeTdotnkav Pévo ol unxavikol
napdyovreg, Kabwg ot Bloloyikol Bewpoulvtal Mépav Tou
eNéyxou Tou emepPaivovtog. AeKAoKTW HEAETEG TIANPOU-
oav TA KPITHPLA KAl CUMMEPLEANPBNOAV 0 auTr TNV ava-
okémnon.

Ol un melpauaTikég peAéteq mapatipnong egaipébnkav
and v napouoa avaokdémnon. Ot CUCTNUATIKEG AVAOKO-
TIOELG KAl Ol TUXALOTTIONUEVEG KAVIKEG DOKIUEG (TKA) Tou
€xouv oxedlaotel kal dieEaxBel opbA mapéxouv v uyn-
AOTePN TEKUNPIWON Yla TNV AMOTEAEOUATIKOTNTA TwV Oe-
paneutikwv napeppdoewv.®” Mapd v MANBwpa epeuvwv
mou agopouv v AP otn BiBAoypapia, kauia TKA dev
alohoyribnke wg xapnAou KivdUvou ouoTnUatikol oQdA-
MOTOG. 2TIQ TIEPLOOOTEPEG ETIAEYUEVEG LENETEG, Dev TepL-
ypdpovtav enapkwg Aemtopépeleg TG dladikaciag Tuxat-
oroinong, evw n andkpuyn TG KATAVOUNG MePLypapoTav
KatdMnAa pévo oe 2 TKA. TéNog, N XPrion TwV pwv «Tu-
xala avdBeon» (“randomly assigned”) 1} «tuxaia katavour»
(“randomly allocated”) otov T{TA0,*® aA\d kat o€ A0 TO Kel-
MEVO XwpPIg TNV KATAAANAN €€rjynon 1| arttohdynon arnote-
Ael éva 11dn yvwotd mpoBANUa oTIg EMOTAIES TNG LATPLKAG
Kal 0d0VTIATPIKAG S,

H pebodoloyia Twv eTAEYUEVOV LEAETWY EUPAVIOE TETOLA
€TEPOYEVELD e OUVETELD TNV aduvapia mpayuatornoinong
TIOOOTIKNG avaAhuong. AkOua, o€ TIOMEG EPEUVEG OL TEXVL-
K€q urohoylopou Tng AP diépepav Kal dev eetalovrav nd-
vta ta (dla ddvria. ErmmAéov, apatnerdnke etepoyévela
600V apopA OTIG AMEIKOVIOTIKEG eBAdoug avixveuong g
AP e Tn Boribela duodLAoTATWY AKTIVOYPAPLWV, OTTIKOU



MiKpookortiou, NAEKTPOVIKOU WIKPOOKOTHOU 0dpwaong i WL-
KPOUTIOAOYLOTIKAG TOPOYpapiag.

Aekatpeiq and tiq 18 TKA ulobétnoav tnv uébodo split-
mouth. H unepoxn Tng pnedddou split-mouth évavtt Tou na-
pAAAnAou oxedlacuou Ba uropouoe va opelleTal oTa TAe-
OVEKTAMATA TIOU eUPavifel n mpwtn €vavtl g deutepnq
(MkpdTEPO delyua, MKpAg Kivduvog eloaywyng opANUATOq
META TNV TuXatoroinon Adyw Tng ENAeNng nepartépw na-
pakoAouBnong).5' EmmAéov, yla Tn ouykekpluévn opbodo-
VTIKY| TIapéupaon, ornou oulpeTelxe Uévo va dovTL avd Te-
TapTUOpPLo, N HEB0DOG split-mouth rjtav amAr kat eUKoAn
otnv ekté\eon kat Tnv avdiuon. Ze avtiBetn nepimtwon, av
uéoa oe aobevelg ATav ePPWAEUUEVES TIEPLOXES Kal EVTOG
QUTWV TWV TIEPLOXWV EUPWAEUNEVA DOVTIA, SNULOUPYWVTAG
emdpdoelg oupponq (clustering effects), Ba au&avdtav n
moAurhokdtnta g pebddou split-mouth. Mapdha autd,
Ta anoteAéopara and tnv aglohdynon g nodTnTag Twv
MEAETWV Kal N Wiken melpapatikn) Sidpkela meptopifouv v
eYKUpOTNTA TOouG. EminpooBétwg, Oheg ol peAéTeq TUTOU
split-mouth a&loAoyouoav npoyopgioug, dévtia ota ormoia
ekdnhwvetal ondvia AP. TEAOG, 0 CUVWOTIONOG KAl Ol avw-
Halieq ota onuela enaenq niptv TNV Evapén g opbodovTl-
Kfg Bepaneiag, 6a unopouoav va enMnPEEACOUV T CUYKPL-
oéTNTAa TWV dUo TETaPTNUOPiwy, Ta omoila dEXTNKAV TIG
JLAPOPETIKEG MAPEUPRATELG.

Ta arnoteAéopara g napoloag CUCTNUATIKAG avaoko-
mnong katadelkviouv OTL Ol LOXUPEG JUVAUELG TIPOKANE-
oav onuavtikd peyalutepn AP oe ox€on pe TG Nrieg N
TI§ Undevikég duvdpelg, aveEapTATwg TG OOOVTIKNAG He-
Takivnong, pe e€aipeon TIq KwvAoelg oTpéwng g pidag.
‘Exel unoteBel, OTL N CUYKEKPLUEVN emidpaaom TwV LOXUPWY
duvduewv, opeiletal atnv TaxUtepn dnuoupyia Kootnh-
Twv anoppdPnong Kat TV TEPLOPLOUEVT EMAVOPOWTIKA
IKQVOTNTA TWV LOTWV253338 Yiidpyouv otolxela mou uro-
dnAwvouv 6TL N AP augnenke e To XpOvo epapuoyng Tng
dlvaung aveEaptitwg €vraong. Ouoiwg, o i peTa-
avéiuon', dlamotwbnke uPnAn cuoxétion g AP de N
dldpkela Tng Bepaneiag. Emniong, Bpébnkav Alya otolxela,
Tou urtootnpiCouv 4Tt oL ouvexeiq duvdapelg eubuvovtal yia
Heyahltepng éktaong anoppd@non o€ oxEan e TIg dLaKo-
mrépeveg. Akdua, BewpriBnkav avalémota ta euprjuata
mou urodetkviouv 6Tt 1 AP ghattwvetal, aveEdptnTa and
TN ouxvoTnTa evePyoroinong Twv punxaviopwv, étav Jeco-
Aapel dldotnua npepiag. Yndpxel mepLopLopEVn TEKUNPiw-
on, Tou va ouvnyopel oto OTL ATieg dUVALELG KAl SUVAELG

and Kwntd pnxavriuara odnyoulv o€ mapduolag coBapdtn-
Tag AP, peyaAUtepn and Tig Pndevikéq SUVApELS. XTny Ta-
pouoa avaokdmnnon oL eTiAeyUéveq epyacieq katéAn&av oe
av&non Tou Babuol AP Uotepa and epapuoyr] duvduewv
eUPUBLONG®%, o oxéomn He TNV abepdreutn oudda eAéy-
XOU, evw UoTepa amd eQaPHOYY] SUVANEWV UTIEPEKPUONG
dev BpEBnke onuavTikr dlapopd®. Katd tn olykplon g
TEXVIKNG €UBE0G OUPHATOG KAl TNG TEXVIKNG edgewise, dev
rnapatneiénkav dlapopEg aTn cuxveTNTa Kal To Babud AP.
Emnpoofétwg, dev undpxouv enapkr] aroixeia atn BiRALO-
ypagia yia T ouoxEtion Heta&u AP Kal autOdETWY ayKu-
Mwv?, ouykekpluévav aAnAouxLwv ToEwv, kal Bepareiag
IIng Td&ng oe Wia 1y duo pAoelg®. TéNog, €xel BewpnOel ot
0 Babudg AP eival pikpdtepog oe aobeveig, oToug onoioug
pecohdpnoe dldotnua navong g Bepaneiag oe oUyKpLon
pe aoBeveilq xwpig mavon®, wotdoo, pe BAon TNV MOLOTIKA
a&lohéynon tng napandvw YeAétng n aglorotia kat n KAL-
VIKT] EQAPHOYA TWV OUYKEKPIUEVQWY amoTeAeaudTwy T€0N-
Kav uné auplofritnon.

Ta euprjuata g nMapoUoaq CUCTNHATIKAG avaokomnong
oxetiCovral dueaa e TNV UTTOKELUEVIKY) aELOAGYN O™ TNG ToL-
OmTag TV EMAEYUEVWY HENETWY [E €va epyaleio, Onwg
autd tou Cochrane yia v a&lohdynon tou Kwvdlvou ou-
omuatikol opdAuatoq. Emmiéov, eAmig avapopd mAn-
popoplv dev eyyudral anapaitnta OTL Ta CUYKEKPLUEVA
XAPAKTNPLOTIKA dev MAnpouvTal®?. Tétolou TUTou opAaAua-
Ta mapdiewyng Ba prmopouloav va amnokAeloTouv YeTd and
arneubelag emkovwvia pe Toug ouyypaelg Twv dpbpwv,
wotdéoo KAt TéTolo Ba ftav dUokoho Kal (owg odnyouoe
oe avagémiora anotehéopara®. Mapdia autd to evdexo-
pevo NG eAolg avapopdg Tovilel v avaykatdtrta Ing
xpnong Aotag yia  Bektiwon otnv nodtnta avagopdq
TWV HEANOVTIKWV UENETWV.

H ouykekpluévn OUOTNUATIKA avaokdomnmon mep\dupave
3 TKA?'%% gTig onoleg 1 mepiodog nmapakololonaon twv
aoBevwv agopouloe 6o To xpovikd didotnua g opbo-
dovtikAg Beparelag. Kapia peAétn mou akololbnoe v
péBodo split-mouth dev dipknoe meploodtepo amd 12
eBOOuAdEG. Mehéteq ueyalUTepnq didpkelag Ba itav mpo-
TIMOTEPEG YLa TNV TANPEDTEPN EKT{NON TNG EMIBPAONG TWV
0J0VTIKWV peTakwvroewv atnv AP. Me Bdon Ta napandvw,
Ol EMIOTNUOVIKA TEKUNPLWUEVEG CUOTACTELG Yla TOV EAEYXO
g AP oe aobeveiq mou Bepamelovtal pe akivnroug op-
BodovTikoUg pnxaviopoug, dev apkolv yia tn datinwon
OPLOTIKWV CUUMEPACUATWY OTNV KAWVIKY) EQAPUOYH.

Zupnepdopara

Me Bdon v napolca avaokomnon pnopouv va eEaxbouv ta akdhouba cupnepdopata:
1. H doknon woxupwv duvduewv mpokdleoe onuavtikd peyalltepn AP, oxeddv oe omolovdrrnote TUMO UeTakivnong, oe

ox€on ue Tiq Arieg duvduelg.

2. Aoyw TnG ENeWYNG LEAETWV e UPNANG ToldTnTag TeKUNpiwaon dev fitav duvatov va Tpaypatonotnfouv ANEG CUOXETI-

oelg.

3. ZuoTrvovtal TuToronpéves HEBodoL avapopds yia LEANOVTIKEG €PEUVES, TTIPOKEIUEVOU VA KATAoTEl duvatr) n TTOCOTIKNA

oUvVBEDN TWV AMOTEAEOUATWV.

4. AnaroUvtal KatdMnAa oxedlaouéveg kat dieEaxbeioeq TKA e enapkolq Heyéboug delyata, TPOKEEVOU VA TPO0-
dloploTel Katd oo oUYKeKPLUEVOL TaPAyoVvTEG TIOU OXeTiCovTal e TNV opBodovTIkr unxavobepaneia, emmpedlouv 10

Babué kat TN oofapdtnta TNg AP KaTd TNV KAWIKN TPAEN
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MapdpTtnua

Mapdpmpua 1. ZTparnylkn avalditnong nou akoloudridnke oto Medline

Limits: ‘Humans’, no language restriction applied

Publication date: from 1969/01/01 to 2013/11/15

Search Builder: ‘All Fields’

#1 ((orthodontics) OR (orthodontic treatment) OR (orthodontic movement) OR (tooth movement) OR (orthodontic appliances)
OR (orthodontic forces)

#2 ((root resorpt*) OR (tooth resorpt*) OR (external apical root resorption) OR (EARR) OR (ERR) OR (orthodontically induced
inflammatory root resorption) OR (OIIRR) OR (OIRR)

#3 ((randomized controlled trial) OR (randomised controlled trial) OR (randomized clinical trial) OR (randomised clinical
trial))

Combination using “OR” and “AND” Boolean operators:

((orthodontics) OR (orthodontic treatment) OR (orthodontic movement) OR (tooth movement) OR (orthodontic appliances)

OR (orthodontic forces)) AND ((root resorpt*) OR (tooth resorpt*) OR (external apical root resorption) OR (EARR) OR (ERR)

OR (orthodontically induced inflammatory root resorption) OR (OIIRR) OR (OIRR)) AND ((randomized controlled trial) OR

(randomised controlled trial) OR (randomized clinical trial) OR (randomised clinical trial))
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Ta autddeTa aykuAia dev auEdvouv TV amoTEAEOUATIKOTNTA TNG
opBodovTikng Bepaneiag. Mia avaokdémnnon Baciopévn otn BipAio-
ypaoia

Padhraig S. Fleming', Kevin O’Obrien?

Mepiknyn

H anoteAeopatikdtnTa evOg OUCTAATOG OPIeTalL WG «T UEYLOTN MapAYWYLKOTNTA e TNV eAdxlotn npoomdbela i dand-
vn». Katd tn didpkela Tou Tiepacévou aiiva ol opBodovTikoi mpoonddnoav va evioxUoouv TNV anoteAeopaTIkOTNTA NG
Beparneiag emyelpwvtag va neptopioouv Tn didpkela 1600 TG 0pBodovTIKAG Bepameiag ouvolikd 600 Kal Twv TPEOYPAL-
patiopévav pavreBou’. Mapdlo mou ouxvd wg péoog xpdvog Bepareiag avagépovral Ta 1 €ng 2 étn? 2, n mpoomnddela yua
nepartépw Melwon tng didpkelag g Bepaneiag eEakoloubel va upiotatat. Ma oelpd anod TEXVIKEG KAl OUOKEUEG, OTIG
omoieq ounEePINAUBAVOVTAL KAl Ol XELPOUPYIKEG TEXVIKEG?, N XPNomn dovnTikoU epebiopatog?, Ta eEatopikeupéva oupuara
Kat aykuha®, n mapdiewn @doswv Beparneiag’ kat ot 0pBodovTikeg eEaywyEg, ouvexiCouv va mpoTeivovtal pe aTdxo TNV
npowdnon autwv Twv eEehiEewv. O To evdlapepouoeq eEeNiEelq ouokeuwv eival Ta autddeta aykuha (SLBs), mou mpw-
TogUPavioTNKav WG [ia TEXVIKNA yia TN BeAtiwon NG KAWIKAG anodoTikdtntag ndn and to 19308, H BewpnTikr BAon yla
pelwon tou xpdvou Bepaneiag pe SLBs Baoiotnke 1000 oTov aoPaAr] 600 kat Loxupd eyKAWRLOUS dleukoAUvovtag Tnv aro-
TEAEOUATIKATEPN APXIKY EUBUYPAULOT KAl ETUTAXUVOVTAG TO KAEOWO XWpwV ASYw pelwévng ToRNG (Eikéva 1) . H mwAnon
Twv SLBs ump&e aupileydpuevn, Suwg, ol Blacwteg autou Tou eldoug Tng Bepareiag eivat unepBoAikd aloldd0EO0L OXETIKA
e TIG TBAVEG ETUMTWOELG TOUG TIAPARAEMOVTAG 1) AyVOWVTAG, KATA CUVETELD, TA EUPTUATA KAVIKWOV UEAETWVO: 10,

AMoJ0TIKOTNTA 0TNV KAIVIKN TPAEN Kal EUKOoAia
Xpriong

Yridpyel pla minbwpa otolxelwv mou deixvouv OTL n Xpn-
on autédetwv ouoTnudTwy odnyel oe Wia ouverr aAAd

mou e€olkovopeital Ba prnopouoe va xpnotuonomndel mpo-
KEIUEVOU VA TPOYPAUNATIOTOUV MEPLOTOTEPOL A0BeVE(g, va

uéTpla pelwon Tou xpdvou otnv KAWVIKY TPAEN OUYKPLTIKA
e TIG oupBaTikég oUuokeuég & 15 ( Mivakag 1). Mia peta-
avéhuon'®, érou cuunep\APONKav Ta anoteAéopara and
dU0 ouykpioweg peNETeg &' delxvel Ua péon eE0IKOVOUN-
on xpdévou TnG TA&ng Twv 20 deutepolémtwy avd TOEo e
SldvolEn péow JLOAOBNON TOXWUATOG OUYKPLTIKA UE TNV
apaipeon mpoocdéoewv. QoTdoo, dev mapatnPErenke on-
pavtikg Slapopd wpag yia tn dldvolén uéow dloAiobnong
TOLXWUATOG OUYKPITIKA HE TNV QVIIKATACTAON €AACTIKWY
npoodéoewv. Ol UMOOTNPIKTEG CUVIOTOUV OTL O XPOVOQ

ApBpo AutédeTa

Maijer and Smith (1990) ' SPEED™
Shivapuja and Berger (1994) 2

Voudouris (1997) Interactwin™

Harradine (2001) & Damon SL™
Berger and Byloff (2001) ' SPEED™
Turnbull and Birnie (2007) ' Damon 2™

Activa™, Edgelok™, Speed™

au&nBel n anoteheopatikdTTa, va BeATIwWO0UV Ol OXETELS
e Toug aoBeveiq 1} va emutparnel n evedppuvaon Tng oToua-
TIKAG uylewng M. Map’ dha autd, n e€olkovéunon twv 40
deutepoléntwv avd aobevr| eival meploplopévng a&lag Kat
elval ani®avo va eival apketd cgofapr] yla va arAdEel Tnv
KAWVIKY) TPAEN Yia Toug Tieplogdtepoug KAVIKOUG laTpoUg.

AnoteAeopaTikOTNTA TNG AYWYHG

Ta teheutaia xpovia KAVIKEG HEAETEG TTOU BlEPEUVOUV TNV
anoteheopatikdtTa NG Bepaneiag pe SLBs €xouv kdvel

KAaooikég TUnog mpdodeong  Xpovoamouyn
Elastomerics 7 mins
Elastomerics 1 min
Elastomerics 2.5 mins
Elastomerics 25 sec
24.48 2-3 mins
20.4 1.5 mins

Mivakag 1. MeAéteg mou ouykplivouv dtagpopd kAwvikoU Xpovou e autédeta Kat kKAaooikd aykuAa

T Kuptog kAvikdg Aéktopag/ouuBourog OpBodovtikrig oto Ivotitouto Odovtiatpikiig, Queen Mary, Maveruotriuto Aovdivou,

Hvwuévo Baoileio

2 Kabnyntrg OpBodovriknig ato MNaverotriuto tou Mdvroeotep, Hvwuevo BaaoiAeio



Ewdva 1. EuBuypduuton onuavtikd ouvwoTiouévou dvw odovtikoU T6&ou e Bepanela un-eEaywywv uropel va akoAoubnbel e (a-e) i xwpis
(-j) mapdAnAn xpron eatnpiwv NiTi yia tv enavadnuioupyia Xwpou yia ektog T6&ou 0ddvtesg. H eubuypdupuion dleukoAuveTal UEow TPAo-
deong tou aupudtivouv TOE0U e TOV aoPaAr] unxavioud npdodeons Tou QutddETOU ayKIOTPOU.




MeAéTn
Miles (2005) *

MéBodog

CCT, Observed at
10 and 20 weeks

Ymokeipeva

48 patients. Mean age
17.1 years, 26 male, 32

female
Miles et al. CCT, split-mouth 58 consecutive patients.
(2006) design, Observed Mean age 16.3 years, 18
at 10 and 20 weeks = male, 40 female
Pandis et al. CCT, Observed 54 patients. Mean age
(2007) = until alignment 13.7 (1.38) years, 11
achieved male, 43 female
Scott et al. RCT, Observed at 62 patients recruited.
(2008) 2 8 weeks and fol- Mean age 16.27 (4.47)
lowing mandibular  years, 32 male, 30
alignment female
Fleming etal. | RCT, Observed at 8 | 65 patients. Mean age
(2009) 2 weeks 16.28 (2.68) years, 22
male, 43 female
Miles and RCT, Observed at 60 patients. 22 male, 38

Weyant (2010) 2 10.7 weeks female

Ong et al. CCT, Observed at | 50 patients. 20 male, 30
(2010) 25 10 and 20 weeks female

Pandis et al. RCT, Observed at 50 patients. 17 male, 33
(2011) 10 and 20 weeks female

Mapeppdoeig
Group 1: 24 patients with SmartClip™
Group 2: 24 patients with Victory™

Lower appliance with Damon 2™
or Victory™ brackets in alternate
quadrants

Group 1: 27 patients with Damon 2™
Group 2: 27 patients with Microarch™

Group 1: 33 patients with Damon 3™
Group 2: 29 patients with Synthesis™

Group 1: 32 patients with SmartClip™
Group 2: 33 patients with Victory™

Group 1: 30 patients with InOvation
CTM

Group 2: 30 patients with Clarity™
Group 1: 40 arches with Damon3™
Group 2: 44 arches with CBs (26
Victory™, 18 MiniDiamond™)

Group 1: 25 arches with Damon3™
Group 2: 25 arches with Microarch™

AnoteAéopara

- Rate of initial alignment
lower 3-3

- Rate of initial alignment
lower 3-3

-Time taken (days) to align
lower 3-3

- Rate of initial alignment
lower 3-3

- Time taken (days) to align
lower arch in 0.019 X 0.025”
SSW

- Rate of initial alignment
lower 6-6

- Rate of initial alignment
upper 3-3

- Rate of initial alignment
upper and lower 3-3

- Rate of initial alignment
lower 3-3

Mivakag 2. ArtoteAéouata amnd KAVIKEG doKuaaleg auykpivovtag Tov pubud apXtkrig 0pBodOVTIKIG EUBUYPAUULONG LE QUTOSETA KAl KAQOOIKA

aykuAw.

™V eUPAvIoT TOoug, Mapdyovtag HAANOV JLApOPETIKA gU-
prjuata and TIg nmponyoUeveg UEAETEG Ttapatripnong'™ .
OL peNéteg mapatripnong oxedov IAvTa PELOVEKTOUV AOYw
™mg mbavdtnTag UEPOANTTIKYG €MAOYNAG, TIG TPOKATAAN-
Yelg ToU TapaTneENTr Kat oUyxXuomng Tou aroppEouV armd
v euaiobnoia oe un ekeyxduevoug mapdyovteg OToug
oroloug mepAapBdvovTal n eumnelpla Tou XEPLOTH Kal n
npotiunon, dlapopeTikd ouppdtiva Té€a kat aAnAouxieq
Kal aouvenr| dlacTAuaTa JETAEU TwV TTPOYPAUUATIOUEVWY
pavteBou. O ueAéteq autég ATav a&loonuelwTeg yia ) pe-
YAAn andkAion wg mpog T dldpkela Tng Beparnelag pe TIq
uéoeg Bepareleq pe Ta oupBaTikd aykUAa va Kupaivovrat
ané 23,5 éwg 31" prjveg. H dlapopd autr| urtodnAwvel 4t
KABe MAEOVEKTN A TIoU amnodi(deTat oTov TUTO ToU ayKUAiou
elvat mbavéd va erokidletal and eEwyevelq napdyovteg,
oupnep\apBavouévwy Twv SeEoTATWY, TWV MPOTUNM®V Kal
g kavétnTag Tou Xelplotr). Map ‘0Aa autd, to dlapkEg
MAvuda and autég Tiq ueAéteg rtav ot Ta SLB rtav umnel-
Buva yla onuavtiky peiwon Tou xpdvou Beparneiag kat Tou
apBuol Twv emokéPewv, Xwplg va yivetal oupplBacudg
0TO OUYAELOLaKO amoTéAeopa. Autr 1 unéBeon Tapéuelve
adLaUPLORATNTN UEXPL TIOU LA TTLO LOXUPY) TTPOOTTTIKY €pEU-
va dpxtoe va avadletal 4 xpévia Uetd. AuThA N TIPOOTITIKN
€peuva fTav apxkd MePLoPLoEVN OtV anodoTikdTnTa oe
€va atddlo Tng Bepaneiag, oupnephapBavougvng Tng aro-

JOTIKATNTAG TNG APXIKNG 0PO0JOVTIKHG EUBUYPANILONG 28
Kal To mooooTd TNG 0pB0dOVTIKAG GUYKALONG XWEOU?" %,
Qatdoo, mpoomnTIkEG UEAETEG TTou TtepAauBdvouy Tn Bepa-
niela 0to oUVOAd TG €xouv TPdTPaATA SNUOCIEUDEL.

AmoTteAeopaTIKOTNTA TNG EUBUYPAHHIONG TOEoU

H anoteheopatikdtnta TG apXikng eubuypdupong €xet
avaluBel oe TIPOOTITIKEG MEAETEG TIOU EAETOUV €va XPOVL-
K6 didotnua rou gtdvel Tig 20 epdoudadeqg 2. Me Bdon ta
AMOTEAEOHATA QUTWV TWV HEAETWV (aivetal 0T, mapd To
OXETIKO KOOTOG TOUG, TA AUTODETA ayKUALQ UImopel va jn
TIPOCPEPOUV KAVEVA TAEOVEKTNIA O OXEQN |UE TNV ArOTeE-
Aeopatikétnta g Beparneiag (Mivakag 2).

2& [la TIPOOTTTIKY MEAETN OTnv onola ouppeTeixav 48 oup-
petéxovteg, n Miles (2005) ouvékplve TV AMOTEAEOA-
TIKOTNTA TG eubuypdupong e SmartClip™ oe oxéon pe
Ta oupBatikd aykUAla pe didupa mrepuyla. Ta dykiotpa
SmartClip™ dev amodeixbnkav Mo anoteAeouaTIKA OTN
peiwon g otpeProdovtiag Katd to apxiké otddlo NG
Bepaneiag oe oxéon pe Ta oUPBATIKA aykUAla pe didupa
nrepUyla e EAAOTIKEG 1} OUPHATIVEG TIPOODEDELS, e ENA-
QPWG HeyaAUtepn otpefAodovtia va amopével PeETd v
APXIKA €UBUYPAUUION OTNV OpHAda TIOU QVTIETWTIIOTNKE
pe SmartClip™. Autd amoddbnke oto elpog meplBwpiou
OUCTPOPNG TOU eruTPEMETAL and TO MABNTIKO auTddETO



Xpovog Bepanciag  Xpovog Bepaneiag

Apbpo A Ll pe autédera pe kKAaooikd
Eberting et al., (2001)"7 215 Damon SL™ 25 31
Harradine (2001)® 60 Damon SL™ 19.4 23.5
Hamilton et al. (2009) 2 762 InOvation™ 15.5 15.8
*Fleming et al., (2010) % 54 SmartClip™ 21 18
*DiBiase et al., (2011) 3 48 Damon 3™ 24.48 23
*Johannson and Lundstrom (2012) 90 Time 2™ 20.4 18.2

* MpoomTIKA HEAETN

Mivakag 3. Mepilnyn puéoou xpovou Bepaneiag o€ TUYKPIONUES UEAETEG KAQOOIKWY Kat QUTOSETWY ayKUAIwV.

olotnua détav xpnotdoroletar oUppa NiTi 0,014 wtowv.
H peAétn autr pelovektel Aoyw Tou MikpoU peyéboug Tou
delyparog, TIg dlodldoTaTteq YETPNOELG, TNV CUUMEPIANYN
TOOO0 MEPLOTATIKWY TToU €xpnlav 1 OxL eEaywywv kat and Tov
TIEPLOPLOMOS TWV YETPROEWV UOVO OTO XEINKS TUAKA. Ta eu-
prjuata autd avtikatorTpifovral and Toug Scott kal ouv.?
0g A Tuxalotonuévn eheyxouevn KAVIKY SoKIU HETAEU
Damon 3™ kal GUURATIKWV UNXAVIOUWY o€ aoBeveig rou Be-
paneltnkav de eEaywyEs Twv MPWTWV KATW MPOYOUPIwY.
Ze Ja nepaitépw KAVIKN dlepelvnon 58 aobevav, ot Miles
Kat ouv. (2006 ) 2 guvéKplvav TNV anoTEAEOUATIKOTNTA TNG
eubuypduuiong kat v dveon Tou acbevoug avdueoa oe
Damon 2™ kat oupBatiké aykUAa pe didupa mreplyla oe
TIEPUTTWOELG XWPIG eEaywyEg, xpnoluomolnvTag éva oxé-
310 HENETNG e dlaxwplopud Tou oTéuaTog ae NUUdpLa. ZTa
3laoTpaTa rmou YecoAaBouyv JETAEU TwV POYPAUUATIOUE-
vV emokéPewv dldpketag 10 kat 20 eBdouddwy, Ta ayku-
Aa pe didupa nreplyla ermtuyxdvouv éva delktn otpefAo-
dovtiag katd 0,2 xIMooTd XapNAdTEPO auToU TWV AyKUAwV
Damon 2™, Mapduola eupnuata avagepdnkav and Toug
Mavdnig kat ouv. (2007) 2' o Wia eEAeYXOHEVN KALVIKY] SOKI-
U otnv omola €ylve oUyKplon YeTa&u unxaviopwyv Damon
II™ kat Microarch™ arokaAUnTovtag dTt dev UTtApXeL Kapia
ONMAVTIKY] dlapopd oTo GUVONKOS xpAvo Tou analteital yia
™V eubuypdupion tou k&tw odovtikolU TéEou. Mia Tuxal-
orotnNpévn eAeyxouevn KAVIKY oK amokdAude Uikper
Slagopd aTnv anodoTikATNTA EUBUYPAPMUIONG HETAEU TV
ouotudtwv SmartClip™ kat Victory™ pe apxikd oUpua eu-
Buypdpuuiong (0,016 g ivtoag NiTi) oe aobeveig Twv omoi-
wv To oXédlo Bepaneiag dev mep\duBave eEaywyEg. Auth
N MEAETN Twv 65 aoBevayv mepleixe TPLOBIAOTATEG UETPY)-
o€l Kal evowpdtwve 11 onuela enagnq ™me katw yvddou.
Ouoiwg, n dlagopd oto nmocootd TNG eubuypduuiong Ba
uropouoe va amnodobel oe kepaukd SLBs ouykpitikd e
Ta KEPAWIKA CTs o€ [la akOUN TUXALOTIOINUEVT EAEYXOUEVN
SoKIun yia pia repiodo 10,7 eBdOUAd V.

JZUVOAIKA, QUTEG Ol UENETEG - e TN CuppeToxr] 397 oupe-
TEXOVIWV - gmionuaivouv 6ti, oroladrnote eEolkovounon
XPOvVoU MPOKUTITEL ard TN XPron NG auTddeTWY ayKUuAiwv
dev elval eppavig Katd Tnv apxikr eAon NG eubuypAuL-
ong g Bepaneiag. Qotrdoo, undpxouv apkeTol Meplopl-
opol énwg n duokohia akpiBolg péTpnong g ReAtinong

g odovtikng otpeprodovtiag, n aduvauia eAEyxou Twv
QTOMIKWV MAPAAAAYWV TOU HETABOAIOUOU amnd TIg MEPLOTO-
TEPEG MENETEG, M OUYXUON Tou propel va TipokAnBel Adyw
Baolkwv avicopporwy evw Prmopel va undpxel akouola
pepoAnyia amoteAeopdTwy amd avakplpry TomoBEtnon
Twv aykuMwv. Ermumiéov, oxedlaopol pe dlaxwploud tou
otéuarog oe nuuépLa propel va emikpldel A\dyw g moAu-
MAoOKATNTAG OTN Slaxe(plon UMOAEIUUATIKAG duaappoviag
eubuypduuiong METAEU TWV KEVTPIKWY Topéwv. Map ‘Oha
auTd, otn BACN AUTWV TWV TIPOOTITIKWY UEAETWYV, dev UTdp-
¥el Kauia amddelEn 6Tt Ta auTddETA CUCTANATA UIopouv
Va QVTIOTABWIT0UV TO KOOTOG TOUG |UE AMOTEAETHA TNV TILO
anoteAeopatikr Bepaneia 1) kKaAUTepa BepamMEUTIKA ATOTE-
Aéouarta.

PuBpdg KAeI0IpaTOg XWPWYV Kal ATiw PETAKIVNONG
KUVO3OVTWV

H npwtn avagopd oto pubud KAElolUaTOq XWPwV E€yive
and v Miles (2007) ?” mou e€€taoe 10 mooooTd Tou opbo-
JOVTIKOU KAELO(UATOG XWPWV HE pia HEAETN He dlaxwplopd
TOU OTOHATOG O¢ NUUdPLa Mapayvwpifovtag Tnv emppor)
Twv peTafolkwy apalhaywv. Kapia otatiotikr dapopd
Oev BpEbnke PeTaEU Twv dLAPOPETIKWY CUOKEUWY. H HENE-
™ auth eixe €va oxeTIKA pikpd peyebog delypatog pe 4 and
Ta18 droua va eykataleinouv t peAén. Mpokataokeua-
opéva ouppdtiva téga xpnowornombnkav kat ot duo
TAeUPEG. AuTOg 0 OXedLaoUOg dlaoPalilel 6Tl 0 pubudg
KAELO(LATOG TWV XWPWV 0¢ KABE TIAeUPA dev propel eniong
va elval evtehwg aveEApTnTog amnd tnv avtiBetn mieupd.
Map ‘0Aa autd, Ta euprjuata autd evioxuovtal and Toug
Mezomo kat ouv.?, oL omoioL Og LA TUXALOTIONUEVT KAWVL-
K} SOKIUA e Slaxwplopd Tou oTéuaTog o Nudépla ou-
VEKPLVaV TO PuBud TG dnw peTakivnong Ttou Kuvédovta
pe SmartClip™ kat Gemini™ aykUAla oTtoug KuvOdOVTEG.
AkSun pia popd, de BpEONKe KAVIKA 1] OTATIOTIKA ONUavTL-
k) dlapopd oto pnviaio pubud Tng dnw petakivnong tou
kuvédovta. O péoog pnviaiog pubudg dnw peTakivnong
frav péAg 0,06 xAlootd meploodtepo e Ta SLB. Kat otig
OU0 peNéTeq dev Eylve TuXalO KATAVOUN TWV ATOHWV Kal
propel, emopévwg, va BewpnBei dtL evundpyet kivduvog e-
poAnviag. Ot eAelPelg QUTEG QVTILETWITIOTNKAY O€ Hid IO
mPA0PATN MAPAAANAOU OXESLAOUOU TUXALOTIONIEVT MEAE-
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Ewdva 2. Metda-avdAuon kat devdpdypauua ouvoAikou Xpovou Bepaneiag ue autédeta kat KAQootkd aykuAwa.

™. Evroutolg, de BpEBnke kapia oTatioTikh dapopd oTo
PUBUS KAeLOlATOG XWPOU avapeoa OTIG TPELG OUAdEG TTouU
éNapav Bepaneia eite pe Damon MX™ v} cupBatiki mpoo-
deom eite pe OUUPBATIKEG LETANIKEG 1} e XaUNAAG TERNS (
SuperSlick™ ) ehaoTtopepeiq mpoodéaelg. AkOun pia eopd
auTéq ol pehéteq deixvouv otabepd 6Tt ta SLBs pmnopel va
EXOUV HIKPO OPeNOG OE OUYKPLOM HE TNV ATIOTEAECUATIKO-
mta tng Bepaneiag.

ZuvoAIKn 31dpKela TG Bepaneiag

MapdAo 1ou ol mTaAaldTEPES TIPOOTITIKEG MEAETEG elxav ap-
XKd meploptotel otnv avdluon pévo evég TUUATOG TNG
Bepaneiag, mo npdopara, £vag aptdudg TUXALOTIOMNUEVWY
KAVIKWV HEAETWV %2 TTou gpeuvolv Tn didpkela Tng opbo-
JovTIKAG Bepareiag oto aUvold g €xouv dnuoateubel. Ot
TIPOOTITIKEG UEAETEG BaaioTnkav o€ 1OPUATA VOTOKOWELD-
Kng 1§ dnudaolag uyelovoukng mepl®aiyng kat mep\appa-
vav éva aguvoho 192 ouppetexovtwv (Mivakag 3). Autég ot
TPelg YeNETEQ BewpnriOnkav ouykpioleg, mapdAo Tou OTn
pia pehétn eixav yivel eEaywyEg MPWTWVY TIPOYOUPIWV KATW
yvdbou (DiBiase kat ouv, 2011), evd To KATW 030VTIKS TOEO
Bepaneltnke Xwpiq eEaywyEg oe a AN pehétn (Fleming
Kat ouv, 2010). AutA n dlagopd uropel va cuvéBale oTouq
eENAPPWG UKPATEPOUG XPOVouq eneEepyaoiag Tou avapg-
povtal oTnv TeAeutaia HEAETN. e YEVIKEG YPAUUEG UTPEE

Hikpn) Slagopd otnv didpkela g Beparneiag, av kal n Oe-
pareia dpknoe Alyo eplocdTePO e Ta aUTOdETA CUTTH-
pata aykuhiov oe kdBe peNétn (1.5 €wg 3.1 prveg). Mia
OTATIOTIKA ONPAvTIKY dlapopd ot dldpkela TG Bepaneiag
Bpébnke otnv peta-avaluon (ZxAua 2 ), pe péon avénon
Katd 2,19 urjveg, ye autédeta ouotriuara (WMD : 2,19, 95
% Cl : 0,4, 3,98). Ot Tpelg peAéteq kKatéAngav oto (Blo ou-
unépaopa ot 1 Bepaneia pe SLBs dev odnyel oe pikpdTe-
poug xpdvoug Beparneiag. AfloonuelwTo eival To yeyovdg
OTL ol YeNETEG AUTEG aEloAdynoav TV eKT{UNo™ NG moLdTn-
Tag Tou anoteAéoparog Tng Beparneiag nou emtuyxdverat
xpnotporotvrtag to deiktn PAR 23 1) Tnv BaduoAdynon
ICON %2, Kapia otatiotikr) dtapopd oty €kpaon g Oe-
pareiag de BpEdnke oe omnoladnmote and TG dokIuEG. Ot
MEAETEG QUTEG, WG ek ToUTou, ouviotouv Ot Ta SLBs d¢
AeltoupyoUv oUTe MAEOVEKTIKA OUTE LIELOVEKTIKA O€ OXEOM
e ™ didpkela TNg Bepameiag 1) To ANOTEAETHAL.

BdoelTng épeuvag autg, eival apgiBolo katd méoov ot aki-
vnToL pNXaviopol propel va €Xouv ONUavTIKEG EMIMTWOELG
ot didpkela ™G opBodovTikig Bepaneiag 1 oTov aplBud
Twv emokéPewv ToU anarrouvrat. ErunAgov, n ikavétnta,
n eunelpia kat ot otéxol Tou emnelpaivovtog tatpol ektdg
and v MOAUMAOKATNTA ToU TepLoTaTikoU eival mbavo va
avTiotaduiouv dérola dlagopd OTNV AMOTEAEOUATIKOTNTA
g Bepaneiag Aéyw Tou idoug Tou aykuhiou.

Jupmépacpa

JUVOANIKG, evvéa Tuxalomolnuéva eAeyxOHeveg KAVIKEG OOKIUEG OXETIKA e TNV anoteAeouatikdtnTa g Bepaneiag €xouv
avapepBel otnv napovoa avaokdémnmon. ‘Exouv eniong dnuooteutel cuoTNUATIKEG avaokoTroelg yia SLBs. 182 Qg ek ToU-



Tou, unootnpiletal eUAoya OTL To epWTNUA Tou Katd méoov Ta SLBs BeATIwWVOUV TNV anoTeAeouaTikdTnTa TG Bepanelag €xel
epeuvnBel oe BAaBog amd mieupdg opBodovTikig Baclopévng otnv Tekunpiwon. Emmiéov, agloonueiwtn eival n ouvénela
TV gUPNUATWV amnd TIG MPOOTITIKEG UEAETEG, XwpPIQ va urtdpxel kapia dlariotwaon 6Tt Ta SLBs 1ooduvapoulv o BEATIWNEVN
anédoon, efte oe pia don g Beparneiag A katd Tn dldpkela TNG OUVOAIKAG Beparelag.

Qg ek TOUTOU, TAPA TA MPOKATAPKTIKA eUppaTa ard avadPoUkEQ MEAETEG, O LOXUPLOMOG OTL Ta SLBs dev BeATiwvouv Tnv
anoteAeopatikdTNTa TNG Beparneiag elval emraxtikdg, Toviovrag T dlagopd PeTagU Twv eupnUATWY ard TNV avadpoLK
€peuva Kal TNV KAWVIKY Tipaypatikdtnta. H anoteheouatikdtnta tng nopelag tng opbodovTikrg Bepaneiag BaoileTal oe wia
TIOAUTIAOKN aAAnAemidpaon dlapdpwv MAPAUETPWY OTOUG omoioug cuunepAappdvovtal o TUTIOG TNG GUOKEUNG, N OUVEP-
yaoia, n BloAoyikr| nAkia kat n avadlapdpewaon Tou ooToU e TIG BloAoYIKEG dlepyaoieq va elval o TeENkOG KpLTG TTou uma-
yopeUel Tn péylotn Taxutnta Tng Bepaneiag. Evd n texvoloyikr| pdodog prnopel va akoUyetal kat va gaivetal SeAeaaTIKT,
oL 00TeokAdoTeq eviunwaldfovtal Atydtepo eUkoAa amd Toug KAIkoUg ylatpouq. Kabwg eEehiooetal n edikdttd pag,
N mePATEPW TEXVOAOYIKY| TP60d0g Kal 1 Heyahutepn dleloduon amnd IBIWTIKEG ETALPEIEG, e OIKOVOULKY UtooTrhpLEN elval
avandéeeukteq. Eival onuavtiké va undpyet €vag Babudg evdookommang Kat POoeKTIKA aEloAdynaomn katd Ty ekTipnon Twv

TIAEOVEKTNHATWY TV VEWYV, EvTova MPowboUuevwy TNV ayopd GUOTNUATWV CUOKEUWV KAl ENKUCTIKWY QIAOGOPLOV.

References

1.

Fines 1. Stolzenberg J. The Russell attachment and
its improved advantages. Int J Orthodont Dent Child.
1935;21:837-840

Turbill EA, Richmond S, Wright JL. The time-factor in
orthodontics: what influences the duration of treatments
in the National Health Service practices? Community
Dentistry and Oral Epidemiology 2001; 29: 62-72
Richmond S, Andrews M. Orthodontic treatment
standards in Norway. Eur. J Orthod. 1993; 15: 7-15
Wilcko WM, Wilcko T, Bouquot JE, et al. Rapid
orthodontics with alveolar reshaping: two case reports
of decrowding. Int J Periodontics Restorative Dent 2001;
21:9-19.
http://acceledent.com/images/uploads/AcceleDent+Inc
reases+the+Rate+of+Orthodontic+Tooth+Movement
Results+of+a+RCT+Final+for+Print+November+14
+2011. Pdf. Accessed 5th July, 2012

Saxe AK, Louie LJ, Mah J. Efficiency and effectiveness
of SureSmile. World J Orthod. 2010;11:16-22.
http://www.6monthsmiles.com. Accessed 5th July,
2012.

14.

15.

16.

17.

18.

19.

20.

Berger JL, Byloff FK. The clinical efficiency of self-ligated
brackets. J Clin Orthod 2001;35:304-8.

Turnbull NR, Birnie DJ. Treatment efficiency of
conventional versus self-ligating brackets: the effects
of archwire size & material. Am J Orthod Dentofacial
Orthop 2007;131: 395-399.

Chen S S-H, Greenlee MG, Kim JE, Smith CL, Huang
GJ. Systematic review of self-ligating brackets Am J
Orthod Dentofacial Orthop 2010;137: 726.e1-726.e18
Eberting JJ, Straja SR, Tuncay OC. Treatment time,
outcome, and patient satisfaction comparisons of
Damon and conventional brackets. Clin Orthod Res.
2001;4:228- 234.

Harradine NW. Self-ligating brackets and treatment
efficiency. Clin Orthod Res. 2001;4:220-227.

Miles PG. SmartClip versus conventional twin brackets
for initial alignment: is there a difference? Aust Orthod J
2005; 21:123-7.

Miles PG, Weyant RJ, Rustveld L. A clinical trial of
Damon2 vs conventional twin brackets during initial
alignment. Angle Orthod. 2006;76:480-485.

8. J. Stolzenberg J. The Russell attachment and its 21. Pandis N, Polychronopoulou A, Eliades T. Self-ligating
improved advantages. Int J Orthod Child 1935;21: 837- vs conventional brackets in the treatment of mandibular
40. crowding: a prospective clinical trial of treatment

9. Peck S. So what's new? Arch expansion, again. Angle duration and dental effects. Am J Orthod Dentofacial
Orthod. 2008;78:574-5. Orthop 2007;132:208-15.

10. O’ Brien K, Sandler J. In the land of no evidence, is 22. Scott P, DiBiase AT, Sherriff M, Cobourne MT. Alignment
the salesman king? Am J Orthod Dentofacial Orthop. efficiency of Damon3 self-ligating and conventional
2010;138:247-9. ortho- dontic bracket systems: a randomized clinical

11. Maijer R, Smith DC. Time saving with self-ligating trial. Am J Orthod Dentofacial Orthop. 2008;134:470.
brackets J Clin Orthod 1990;24: 29-31 e1-470.e8.

12. Shivapuja PK, Berger J. A comparative study of 23. Fleming PS, DiBiase AT, Sarri G, Lee RT. Efficiency of
conventional ligation and self-ligation bracket systems mandibular arch alignment with 2 preadjusted edgewise
Am J Orthod Dentofacial Orthop 1994;106: 472-480 appliances. Am J Orthod Dentofacial Orthop. 2009;135:

13. Voudouris JC. Interactive edgewise mechanisms: Form 597-602.
and function comparison with conventional edgewise 24. Miles P. Weyant R. Porcelain brackets during initial

brackets Am J Orthod Dentofacial Orthop 1997;111:
119-40

alignment: are self-ligating cosmetic brackets more
efficient? Aus Orthod. J 2010; 26:21-6.



25. 30.

26.

27.

28.

29.

Ong E, McCallum H, Griffin MP, Ho C Efficiency of self-
ligating vs. conventionally ligated brackets during initial
alignment. Am J Orthod Dentofacial Orthop 2010;138:
el-e7.

Pandis N, Polychronopoulou A, Katsaros C, Eliades
T. Comparative assessment of conventional and
self-ligating appliances on the effect of mandibular
intermolar distance in adolescent nonextraction patients:
a single-center randomized controlled trial. Am J Orthod
Dentofacial Orthop. 2011;140:€99-e105.

Miles PG. Self-ligating vs conventional twin brackets
during en- masse space closure with sliding mechanics.
Am J Orthod Dentofacial Orthop 2007;132:223-5.
Mezomo M, de Lima ES, de Menezes LM, Weissheimer
A, Allgayer S. Maxillary canine retraction with self-ligating
and conventional brackets. A randomized clinical trial.
Angle Orthod. 2011; 81:292-7.

Wong H, Collins J, Tinsley D, Sandler J, Benson P. Does
the bracket-ligature combination affect the amount
of orthodontic space closure over three months? A
randomized controlled trial. J Orthod. 2013;40:155-62.

31.

32.

33.

Fleming PS, DiBiase AT, Lee RT. Randomized clinical
trial of orthodontic treatment efficiency with self-ligating
and conventional fixed orthodontic appliances. Am J
Orthod Dentofacial Orthop. 2010;137:738-742.

Di Biase AT, Nasr IH, Scott P, Cobourne MT. Duration
of treatment and occlusal outcome using Damon3 self-
ligated and conventional orthodontic bracket systems
in extraction patients: a prospective randomized clinical
trial. Am J Orthod Dentofacial Orthop. 2011;139:e111-
e116.

Johannson K, Lundstrom F. Orthodontic treatment
efficiency with self-ligating and conventional edgewise
twin brackets: A prospective randomized clinical trial.
Angle Orthod. 2012;82:929-34.

Fleming PS, Johal A. Self-ligating brackets in
orthodontics: a systematic review. Angle Orthod.
2010;80:575-584.



AxkivnTomoinon dovTiwv PeTd TV 0pBOJOVTIKI Bepareia

lwon¢ Zneakdakng'

Mepiknwn

O okomdg NG BIBALOYPAPIKAG AUTHG avaokomnong eival n mapouciaon Kat n a&loAdynon Twv Bactkwv apXwyv mou SIEMouV
TNV KATAOKEUT], TNV AMOTEAETUATIKOTNTA KAl TNV £Mdpaon TwV VApOKwV «UOVIUNG» aKIvnTomolnong oToug odovTIKoUg Kal
neplodovtikolg LoToug.

Ta guxvdtepa xpnaoluomnololpeva cuppdtiva TOEa yia JovIUn aklvnToroinomn Wetd 1o mépag Tng opbodovtikig Beparneiag
elvat Ta a) woxupd olpua dtatounig 0,030 Ay 0,032-(vtoag oUYKOAANUEVO UOVO OTOUG KUVODSOVTEG KAl TO B) €UKAUMTO, TIOAU-
KAwvo oUppua dtatounig 0,0215-ivtoag. Me to 1oxupd T6Eo0 ol amnoTuxieg ouykOAnong elval oravidtepeg OUwG avauéveral
pia eAdxiotn petakivnon Twv Topéwy katd tn didpkela g replddou ouykpdtnong. H pakpoxpdvia ouykpdtnaon tng 6€ong
TwV KATW Topéwv e To vapBnka akvnroroinong eival cupBatn pe mapau€Tpoug uyelag Tou meplodovtiou. AuoTuxwg, N
OUMTEPLPOPA TWV VAPBNKWY aUTWV Tapapével oe apkeTd onpuela okotevr]. EmmAéov €peuva otov Touéa autd Kpivetal

anapaitnTn.

Eicaywyn

H ouykpdtnon Tou anoTeAéoUATog UETA TO MEPAG TNG Op-
Bodovtikig Beparneiag anotelel nedio avrinapabéoewy, di-
OTL dev €xel akdun neptypapel KaBoAikd anodektd Mpwtd-
KOA\O Tou va e£Eao(alilel T pakpoxpdvia dlatripnaon Tou
anoteAéoparog autodl.

H akiwntomoinon oplopévwy SoVTIOV yid UeYANo XPOVIKO
dldotnua petd to mépag Tng opBodovTikAg Bepaneiag el
val HAAAovV avandPeukTn, TOUAAXLOTOV UETA amnd oplouéva
€{0n opBOJOVTIKWY PETAKIVACEWV KAl YIA OUYKEKPIUEVES
ouddeq MAnBuopou. O vapbnkag «uéviung»  aklvnrornoin-
ONG 0€ AUTEG TIG TEPUTTWOELG amoTeAelTal ouvrbwg and
éva Koupdtt ouppdtivou Té€ou, To omoio ouykoAdTal ta-
BNTIkA OTIq eMPAveleq OPLOUEVWV DOVTIWV. And TATE ToU
eQAPUOTONKE yia TIPWTN Popd N HEB0dOG auTh, €Xouv Te-
ptypagel dldpopot Tpdmot oUYKOANoNG pe didpopa edn
OUPMATWV Kal GUYKOMNTIKWV Tiapaydvtwv'™2. Ot evdel&elq
TTou avagEépBbnkav apxikd, eixav Baclobel oe mapatnproelq
enl aoBevwv peTd To MEpag Tng Bepaneiag, otoug onoioug
oL opBodovTikég avwuaAieg untotpomnialav ouxvétepa. Au-
OTUXWG, aKOua Kal orjuepa, dev UTAPXEL EMAPKNG TEKUN-
plwon éoov agopd aTIg CUYKPATNTIKEG eBODdoUG PETA TO
népag TG opbodovTikrg Beparneiag?.

O okomndg NG BIBALOYPAPIKYG auThq avaokdémnmong eivat n
napouaciaon kat n agloAdynon Twv Bactkwy apxwv Tou di-
€TMOUV TNV KATAOKEUT], TNV AMOTEAEOUATIKOTNTA KAl TIG ETL-
Jpdoelg TwV VAPBNKWY «UOVIUNG» aKlynToTo{nong oToug
0dovTikoUg Kal meptodovTikoUg loToug.

Evdeiteig

OL evdei&elg ouYKOMNONG TOU VAPONKA «UOVIUNG» QKLVN-
TOMO(NONG Yl CUYKPATNON TOU anoTteAéoUaTog g opbo-
dovTIKYG Bepaneiag, dnwg eixav apxika meplypagei, ouvo-
YiCovrat otov Mivaka 157, ZTIQ TMEPUTTWOELG TIOU ATtaLTETaL
MEYLoTn 0TabepdTNTA AMOTEAECHATOG, 1 TILO CUVTNPENTIKY

"Aéktopag OpBodovtikng, EKIMA

Bewpnon emBAAeL TNV £QAPHOYY] SLAKUVODOVTIKAG aKIVN-
Tornoinong kat ota dUo odovTikd TéEa og guVBUATUOS WE Ki-
VNTA CUYKPATNTIKA pnxaviuara géxpl To mépag tng Tpitg
dekaetiag Tng {wngs.

® JuvwoTiondg peydhou Babuou 1 oTpo@ég otnv mpd-
ofla neploxn Tou Avw 1) KATw odovtikoUu TOEou

e Métplog ouvwaotiopdg, otav 1 Beparneia dev TiepIAAp-
Bdvel eEaywyéEg

® [1pog Ta eunpdg HETAKIVNON TWV KATW TOPEWY KATA TN
dldpkela TNG opBodoVTIKAG Bepaneiag

e MetaBoAr] TNV JLOKUVOBOVTIKAG andoTaong oTo KATW
0d0VTIKO TOEO
Metd Tn d16pBwon augnuévng katakdpueng PEOTAENG
Apatodovtia 1} dtdotnua HETAEU TwV AVw KEVTPIKWY TO-
pEwV

® e eviAikeg aoBevelg pe mbavotnTa petavdoTteuong
dovTiwv

® e mepumTwoelg dlatrpnong 1 oUykAelong Tou dlaoTh-
patog peTd and anwAela dvw Topéa Adyw TPauuaTog

o 'EyKAel0oTOL KUVODOVTEG e UTTEPWILA EVTOTILON

® e dlavoifelqg xWpwv Kal petd and eEaywyn KAtw To-
péa

Mivakag 1. Evel&elg «udviuns» akvntonoinong, 6nwg eixav apxtkd

nieptypagel 57.

Ze Ja Tuxalomotnpuévn eeyxopevn KAWVIKA Sokiun aglo-
AoyriBnke 1 otabepdtnta Tou anoteAéoparog 1 kat 2 €t
HETA TO MEpPag TG opBodovTikAg Bepaneiag peta&u me-
pUTTWOEWY, OTIq omoleq elxav epapoobel 3 dlapopeTikd
OUYKPATNTIKA OYAMATA: Avw KvNTé Pnxdvnua Kat KAtw
OLOKUVODOVTIKN «UOVIUN» aklvnTonoinon, eite dvw kvntdg
vapenkag BeppomAaoTIkoU Kal apaipeon 0dOVTIKNG OUCi-
ag opépWV ETIPAVELWV TWV KATW TPoobiwv dovTiwv eite
TIPOKATACKEUATUEVO KIVNTO pnxAvnua Kat yla Ta dUo 0do-



VTIKA TOEa (positioner). Kat ta tpia dlagopeTikd ouykpa-
mTKA oxuata kpidnkav €€ (ocou amoteAeoparikd, éoov
agopd oTov €AeyX0 TNG UMOTPOTG 0 KAWVIKA IKavoTtol-
Ntk Babud evw erumAéov GAvnke OTL TO UeYAANUTEPO LE-
pOG TNG UMOTPOMIG CUVERN Katd Tn SLdPKELA TOU TTPWTOU
€Touq UeTd TNV agaipeon Twv pnxaviopwv® . O Atack kat
OuV. OUVEKPLVAV TNV UTIOTPOTH oTa Kdtw npdobla dévtia
TOUAdXLoToV 1 €10G WETA TNV apaipeon Twv 0pOBOSOVTIKWY
UNXQVIoRWY PETAEU atéuwv ota omola €xel epapuoobel
efte dlaKUVOBOVTIKA aklvntoroinon efte Kivntd unxdvnua
TUrou Hawley. Agev evtdémioav OTATIOTIKA ONUAVTIKEG dla-
POPES METAEU TwV dU0 ouddwv, ooV apopd oTnV UMoTPO-
T otV neploxn auth'.

Moia eival Ta 31aPOPETIKA i8N «POVIPNG» aKIviTO-
noinong;

«Moviog» vapbnkag aktvnromnoinong eivat duvatdv va ou-
YKOM\NBe( o€ dUo 1} meploodtepa SOvTLa, ouvnBEaTepa OTIQ
YAWOOIKEG/UTEPWIEG, AANA KAl OTIG TIAPELAKES EMPAVELEG
Twv TPoobiwv 1} otavidtepa TwWV orodiwv SovTiwnve 2,
ApXlka elxav xpnotdoroinBel povokhwva opBodovTikd
oUppata oTpoyyUAng (0,032 - 0,036-ivtoag) 1) mapaAAnAd-
YPOUUNG SLaTOUNG e EBIKY KAUYN o€ KABe AKpOo TOug, 1N
orola eEa0PANLCE pNxavikr ouykpdTnon Tou oUPHATOG OTN
OUYKOMNTIKY pntivn'2. O Zachrisson xpnouuomnoinoe To-
AUKAwvO oupudtivo Té€o dlatourig 0,0175-ivtoag ouykoA-
Anpévo kat ota €&l mpoobla dOvTia WoTe va anoPeuxdel
n urotpornr} o€ «dUOKOAEG MEPUTTWOELS, 60OV apopd oTn
OUYKPATNON», ONwg OUYKAELON SLaoTNUATWY, TTOAATAWY
1 HEMOVWUEVOU HETAEU TWV AV KEVTPLKWV TOMEWY KAl OU-
oTPOYY| HeHOVOUEVWY SovTIOV. AuTd Ta oupudtiva TéEa
XPNOOToloUVTaAL TILA EUPEWG, DLOTL TTPOPEPOUV ETITTAEOV
MNXAVIKY] OUYKPATNON VW ETUTPEMOUV TNV KIVNTIKOTNTA
TV JOVTIWV Kal Pelwvouv v mbavétnTa Bpavong g
akwnroroinong” ™. Metayevéatepa, ol Ertun & Zachrisson
npdTelvav 0Tt ] GUYKOAANON LoXUPOU NG eUKQUITTOU TIO-
AUkAwvou ouUpuatog otpoyyUAng diatoprg 0,032-ivtoag
pévo otoug Kuvédovteg (Kuvédovtag Kal kuvédovtag), ei-
Val IKAavr| va TPOOPEPEL IKAVOTIONTIKY) 0TaBepdTNTA 0€ OAN
™mv npdobia meploxr} Tou Tégou. H unxavikry ouykpdtnon
Tou Té&ou auToU TN PNTIvN HTAV EMAPKNG AKOUA Kal Xwpig
NV Kataokeur| eldkwV KAUYewv ota Adkpa Tou. e Tepl-
TITWOELG TIPONYOULEVNG EVTOVNG OTPOPNG KAMOLOU TOMED,
ol gpeuvnTég mpdtevav emmnpoobeta Tn ouykOAAnon Tou
dovtioU autoU oTo ouppdTivo TOEo. BéBala, To oupudtivo
TOEO autd duvatdv va MPokaAel augnuévn ouoowpeuon
0d0VTIKAG TIAdKag evad elval duokohdtepa avektd and Tov
acBevr|, oe gUYKpPLON TAVTA e TO HovOKAwvo TOEO (Blag
dlatoung™.

H tplt yevid oupudtwv akvnromnoinong neptypdetnke To
1995 kat apopouloe Aela ouppdriva Té6&a datourig 0,030
- 0,032-ivtoag. To 1680 kataokeualdTav EUUECa OE EKUA-
yelo evw aupopololvtav OTIG AKPEG TOU yia augnon tng
MNXQAVIKNG OUYKPATNONG OTN OUYKOAMNTIKA entivn'>™®. Ta
oupudrtiva TéEa autd xpnaotponomenkav kat yia tn dath-
PNON TWV XWPWV O TEPUTTOOELG OSOVTIKWY AYEVEDLWV'2,
ErumAéov, 0e mMePUTTWOELG TIOU AMAITETAL QUOTNPEN OU-

YKpdTnon g 6éong Twv KATW ToMéwv META TO MEPAQ
g opbodovtikng Beparneiag, duvatdv va xpnotuorotnoel
oupudtivo 160 avoge(dwtou XAaAuBa mapaAnAdypapung
dlatoung 0,016x0,022-(vtoag, oUyKOAANUévo kal ota 6
npdobila dévtia, pe Tnv 0,022-ivtoag mheupd Tou TOEoU OE
andAuTn enaQn] e TIg odovTikég empdveleg'” 8, Mponyel-
Tal apuoBoAr TG00 TWV 0JOVTIKWV EMPAVELWY OTO0 Kal TOU
oupudtivou TéEou™.

‘Exouv repty pagei dldpopeq mapar\ay£g Tng SLakuvodovTL-
KNG akvnTormoinong, onwg 1o oUpATIvo T6E0 V-ayKUAWY,
To onolo eival 1dlaitepa eUKAUTTO KAl ETUTPETEL TN XPNON
odovtikoU vruatog®™. Emmnpdobeta €xel xpnotuorotnoel
oupudtivn Tepideomn evOOUUAKA 1 EEWUUNKA OTEPEWIE-
VI e OUYKOAANTIKY pnTivn kaBwg Kal PETAAAKO TIAEyua
avtl{ guppdtivou TOEouX22, EmmAEov eVWANAKTIKEG AUCELG
éxouv amnoteAéoel To oUpua dlatoung 0,018-ivtoag NiTi 2
Kabwg Kat ek xpuor) aluaida ouykpdtnong®. X Bi-
BAloypagia meptypdpetal kat Hoviun akivntornoinon xwelg
oupudTivo TOEO, UOVO e OUYKOAANTIKY pntivn, TomoBetn-
pévn e TETolo TPOTIO WOTE va ETITPETEL TN XPT|0T 0d0VTL-
KoU vrjuatog?®. Eniong diatiBevtal eldikég pntivouxeq iveg
udhou 1} moAuatBulawviou (polyethylene ribbon-reinforced /
glass fibre-reinforced composites) yla péviun akwvnrormnoi-
non, ot orofeg avtikablotolv To GUPUATIVO TOED™*2%627, OL
{veq autég piuouvtal To Xpwua Twv dovtiwv (Ek. 1A, 1B)
Kal ouvenwg eival duvatdv va guykoAAnBouUv kat mapetakd.
AuoTUXWS OpWwG N vapbnkoroinon Twv dovTiwv Pe auTtdv
Tov TPOTo elval AKauTTn Kal GUVETIWG apeumodilel Tn Qu-
OLOAOYIKY] KIVNTIKOTNTA TwV doVTIWY, Yeyovog Tou odnyel
0e ouxvOTEPEG AMOKOANNOELG, € OUYKPLOT HE TIG AKIVNTO-
IO OELG e OUPUATIVO TOEQT 1328

Ewk. 1A. 2 aoBevj e mponyouuevn mMePLOSOVTIKY) vOTo, anopaaoti-
06nKe N UEPLKT) OUYKAELON TOU dLACTIUATOG UETAEU TWV AVW KEVTPL-
KWV TOUEWV.

Eik. 1B. O vapbnkag «uéviuns» akvntoroinong uetd to népag me

opBodovtikng Beparneiag arotelovvtav amd Tpia Kouudtia: duo
oupudtiva Té&a UETA&U kABe KuvAdovTa Kat KEVTPIKOU TOUEA KABWG
Kat and pntivouxes (veg udAou UETAEU Twv U0 KEVTPIKWY TOUEWV.




Mo16g €ival o mo anoteAeopaTikég vapOnkag «uoé-
VIUNG» aKIvnTOmoinong;

H mAeloynoia Twv epeuvnTwv ouppwvel, OtL unotpor &i-
vatl duvardv va ouuBel akéua Kal og MEPUTIWOELG TIOU O
vdpbnkag akivnronoinong eivat ddiktog' 2% kat 4t n pa-
Kpoxpovia andAutn cuykpdTnon Tou BepamneuTtikoU amnoTe-
Aéouatog dev eival duvatr|. ANWOTE, TO TO000Td AMoTUX(-
ag (armokdAANong/6paliong) mou avapEpovTal OTIG KALVIKES
peAéteq Tapouatdlouv peydho eUpog®203135%8, Mdvtwg, o
Badudg g unotpomrg cuoxeTileTal OTATIOTIKA oNUaAvTIKA
Je Ta T0C00TA anotuxiag Tng akvnromnoinong®’.

‘Exel anodetxBel 6TL N rmibavéTnTa anokOANNoNG TV AETTOV
TIOAUKAWVWV CUPHATIVOV TOEWV GUYKOANHEVWY 0 OAa Ta
npdobila dévtia eivat au&nuévn, e oUyKPLON HE TA TIPOKA-
Taokeuaouéva loxupd ouppdtiva TéEa mou cuykoAouvTal
pévo otoug kuvédovteg. ‘Ouwg Ta teheutaia epgpavidouv
peyallTtepa TOO00TA UTIOTPOTNG OTOUG TOWE(G, oL omolot
dev elval ouykoAnuévol aTo vapbnka akivnrornoinong®=e,
ErurnAéov, eival duvatdv va odnyrfoouv oe XEIIKY| aroKAL-
on Twv Topéwv®., Eniong, ot Renkema kal ouv. katéAngav
6Tl n akwnroroinon nmou cuykoAdral pévo otoug KATw
KuvodovTeg aTabeporolel IkavoroinTiké Tnv katw npdaodia
TIEPLOXT| OTOUG MEPLOTATEPOUG A0BeVe(g, SUWG Eva OXETIKA
uynAd mooootd Toug epPavilel kP 1 LETPLA UTIOTPOTTH
oTouqg Tope(g*. H umotponr] auth elvat duvatdv va aro-
peuxBel ve apalpeon odovTIKAg ouaiag oudpwy ETLPAVEL-
WV HiKpoU Babuou mplv Kat katd TN dldpkela TG ¢Aong
ouykpdatnong®.

Jupudtiva Té6€a ue meploodtepoug amd 3 kAwvoug eival
IO anoTeEAEOUATIKA dLOTL eppavifouv piIkpdTEPA TIOTOOTA
Bpalong kénwong® kat augnuévn ouykpdtnon g ou-
YKOMNTIKAG pntivng*’. Map’ éAa autd, To 3-kKAwvo cupua
dlaroung 0,0195-ivtoag ouykoAnuévo kat ota 6 npdodia
dovTia KpiBnke IKavoromnTikd yia Tn OUYKPATNon Tou aro-
TeAéopATOq OTOUq Teploadtepouq aobevelg oe BABog me-
viaetiaq®. Augnuévn moodtnta pntivng Tou KAAUTTEL TO
oUpua, au&dvel Kal TV avroxr otnv anokdAAnon Tou vdp-
Bnka, Tdyn ouwg peyalltepa Tou 1XIN. dev MPOTPEPOUV
1laitepa kKAWVIkd mMAeovekTApaTa. Aev anarrouvral eSIKES
KApYeLg ouykpdtnong ota dkpa Twv MOAUKAWVWV oUpuUd-
TVOV TOEwV*.

Ze vapbnkeg ouykoAnuévoug oe Oha ta mpdobia ddvtia,
TO TI0000TO AMOKOAANONG OTIG TIEPITTWOELG 6-KAwvVoU oUp-
patog datoung 0,0195-ivtoag eival puikpdtepo oe oUykpl-
on Ke To 6-kAwvo olUppa datour|q 0,0215-ivtoag, ddTL oTo
Teleutaio ot duvduelg dtdtunong mou avartiooovtal oTIq
TEPLOXEQ OUYKOANONG elval peyalutepng évtaong®. Aev
€xel akoun arodelxBel av 1o oupudtivo ToE0 avoleidwTou
XéAuBa napaMnAdypapung diatounrg 0,016x0,022-ivtoag
urepéxel Twv ANV eldwv pakpompdbeoua’. H avroxn
oTn anokOAANnoN NG edIKAG CUYKPATNTIKAG XPUONG aAUoi-
dagq elval xaunAdtepn oe oUykplon e To MoAUKAwvo oUp-
pa avo&eidwtou xdAuBa diatoung 0,0215-ivtoag, duwg na-
PAUEVEL OE IKAVOTTONTIKG eSO YA KAWVIKY EQAPMOYT*.
2V epyactnplakr épeuva aut edvnke erumAgov GTL oL
OUYKOMITIKEG pnTiveg Tou epgavifouv augnuévn duvapn

ouykOAnong, agrivouv mieplocdtepn pntivn otnv adapavti-
vn o€ Tiep{mTwon anokOAAnong.

Mepinou oto 3-5% Twv acBevwy Mou GEPOUV vVAPONKa akl-
vnrornoinong ota kdtw npdobia ddvtia mapatnpeoulvtal opt-
Oouéveg UeTaKvAoelg, Tap’ 0Tl To oUpUdTvo TOEo dev €xel
EekoAMnoel. Ot peTakivroelg autég dev BewpouvTal UmoTpo-
) 36Tt dev eival duvatdv va oUoXETIOBOUV [e TNV APXIKA
avwpalia oUykhelong (ELk. 2, 3). Zuykekpluéva, mapatnpou-
vTal dlapopEég OTn oUoTPOPY) HETAEU YEITOVIKWY TOUEWV Kal
XEWKY] ardkAlon 1 petakivnon tou kuvédovta. H akpiprig
atia auTtwy Twv petakvroewy dev elval yvwotr, dpwg elvat
oAU TBavd va opeilovtal o duvdapelg ou eEaokel To oup-
péTivo T6€0 TG akvnTormoinong ota dovTia Adyw eNAOTIKAG
napaudpPwong efte and kKAvIkoUg Xelplopouq eite and Tiq
paonTkEG SUVAREL]' ¥, AKOua Kal pia eNdXLoTn TapapdpPw-
on tou té€ou katd 0,2xIA\. eival duvatdv va ackrioel duvd-
pelg ota dévtia akdpa kat TN*. ErunAéov, n €&n mpowbnong
YAWOOoAG uropel va pokaléael dlapopEs CUGTPOPNG OTOUG
Topelg, ol orolot Mapauévouv oUYKOANUEVOL OTO CUPUATIVO
T6E0 akwnromnoinong®.

Ek.2. Auo xpovia uetd to mépag ¢ 0pBodovTiknG Bepamneiag kat
&V 0 vdpBnkag akvntoroinong napsueve oUykoAMnuUEVOS kat ota
6 npdobla dovtia, mapatnEOnke yAwoOoIK AnoKAON TOU KATw Oe-
&4 kuvédovta, n onoia dev ouoxeTllétav ue TV apXIKN avwuaAia
OUYKAELONG.

Eik.3. Tpia xpovia uetd to mépag e opBodovtikig Bepaneiag kat

&VW N akvntomnoinon napéueve ouykoAnuévn kat ata 6 npéodla d6-
vTia, dlarmoTwonke XEAK anokAON TwV KATW KEVTPLKWY TOUEWY Kal
Stdotnua peta&u toug. Ot UETAKIVIOELG QuTEG Sev BewpriBnkav uro-
Tpom, SL6TL Sev mapatneouvTav atnv apxikn avwuaiia oUykAELong.




Z€ LA TUXQLOTIOINUEVT EAEYXOMEVN KALVIKY SOKIU e eNAXL-
01O XP4OVOo TapakoAoubnong 2 €t PeTd To MEPAg g op-
BodovTikiAg Beparnelag onuelwdnke oxeTIKA UPNAS TO00aTS
anotux(ag: 46%. Ztn HeAETN auTt anodelxbnke, OTL To &ldog
TNG OUYKOAANTIKNAG pNTivng, 600V apopd aTov TPOTO TIOAULE-
plopoU (XNUIKE- 1§ wTo-TtoAupepldevn), dev emnpedlel To
nooootd emtuxiag Tou vapbnka akvnrormoinong ota KATw
npdobla ddvtia kabwg kat Ott N nAwkia mbavdév va anoteAel
loxupd mapdyovra mpeoBAedng Tng amotuxiag®. Ta mpwra
€1n TnG AetToupyiag Tng elval Ta mio Kkpiowa'®* evw ol meplo-
00TEPEG amnoTuX(eq oupBaivouv Katd ToUG PWTOUG 6 UrVES
META TN ouykOAANoM Tou vApbnka', oguvnbéotepa oTo Avw
0d0vTIKO T6E0%. To moooaTd anotuyiag ewwvetal dtav n ou-
YKOAANoN yivel eploodtepo KomTiKA 1 dtav dnuioupyndel
OXLOUr UrtodoxN§ Yla TO oUPHA OTIG ETILPAVELIEG TWV JOVTLWV
TPV TN OUYKOAANon®. H teleutaia texvikh dev ouoTriveTal
otV npdoatn BRAoypapia.

H avtoxr] ouykdAAnong uiag pnTivaddoug TPOTOTIONUEVNG
uahoiovopepoug koviag davnke oe epyaaTnelakd EAeyxo ott
elval pelwpévn oe oUYKPLON e TIG CUUPBATIKEG CUYKOANNTIKEG
pntiveqg aA\d n dlatunTikg avroxr cuykOAAnong g dlatn-
priBnke oe KAWIKA IkavoromnTikd enineda.

Ot Baysal kat ouv. aglohdynoav ) pikpodieioduon petd and
TIOAUMEPLOMO Kal GUYKOAANON Tou TIOAUKAWVOU OUPUATIVOU
TOEOU akivnTonolnong Ue TPELG JIAPOPETIKEG CUOKEUEG PW-
TOTOAUUEPLOMOU®. AvixvelBnke Uikpn 1 KaBOAou pikpodieio-
duon peta&u pntivng kat adapavtivng. ‘Ouwg mapatnperenke
OTATIOTIKA onuavTikoU Baduol uikpodieioduon Uetagl Tou
TOEou Kal TN pntivng dtav eixav xpnotuononbel cUOKEUEQ
noAupeptopou LED (high-intensity light curing units — light-
emitting diode) kat PAC (plasma arc curing). Ot epeuvntéq
oupnepaivouv 4Tl Ol OUOKEUEG AUTEG Oev TIPEMEL va XPNaol-
JottolouvTal yla Tn oUYKOAANoN MOAUKAWVWY CUPUATWY aKl-
vntono{nong.

‘Ooov agopd aTnv enavacuykOAAN o, EpyAcTNELaKY] Epeuva
€xel anode(Eel OTL N meplox] CUYKOANONG mpEnel va eivat oxL
pévo kabapn kal oteyv ald kat xwplq urmoAe{upara maiat-
otepng prrivnge.

Katd ) didpkela Tng ¢pAaong dlatripnong Tou anoTteAEoUATOq
g opBodovTikng Bepareiag, anartodvral TAKTIKEG emavege-
Tdoelg WOTe va avixvelovtal eykaipwg Tuxdv aoctoxieq kat
TIaPEVEPYELEQ TOU VAPONKaA aktvnToroinong 1 averbuunTeq
UETAKIVAOELG DOVTLWY.

Emdpdoeiq oTo mePIOdOVTIO

Tnv Teleutaia dekaetia €xouv dlatunwbel avnouxieq doov
apopd otnv uyela Tou meplodovtiou pakponpdbeoua oe
aoBeveig mou pépouv vapbnka akivnromnoinong. Katd tn ou-
YKOAANON Ba mpénel va anoPeUyeTal N eNaer] Tou oUPud-
TIvou TOEOU e TIG HeooddvTieg BNAEG, duwg autd dev eival
Tavta eeIktd otnv dvw yvddo, émou to cupudrivo 1680 ou-
VNBWG CUYKOMATAL TEPLOTATEPO AUXEVIKA (DOTE VA AMOPEU-
xBouUv ol mapepBoAEg ot gUykAeton ™.

Ot Ertun kat ouv. dev Bprikav OTATIOTIKWG ONUAVTIKY Slapopd
0€ IAPAPETPOUG TIOU XapaktnpiCouv Tnv uyeia Tou neptodo-
vtiou peTagl aoBevwv mou €pepav oupUdTvo TOEO akivnTo-

noinong dlapétpou 0,032-(vtoag GUYKOANUEVO UOVO OTOUG
Kuvédovteg, aoBevwv pe oAUkAwvo 0,0215-(vtoag GUYKOA-
Anuévo oe OAa Ta mpdobia dévtia Kal achevav e Kvnto
OUYKPATNTIKG pnxdvnua. Ot mapdueTpot ou a&lohoyrndnkav
apopoUoav aTnNV OUALKY] GAEYHOVY|, 0TI OUCCWPEUON TPUYI(-
ag Kat otnv anwAeta npdoeuong evw ot tapandvw acbevelq
eEetdobnkav Téo0 Bpaxunpdbeoua (4 urjveg) 600 Kat pakpo-
npdBeopa (3 €1n) petd To MEPAg NG evepyoUu 0pBOSOVTIKNG
Bepanelag® . Agv onuelwdnkav TePNJOVIKEG TPOTROAEG
YELTOVIKA TOU OUPUATIVOU TOEOU aKdua Kal 5 €Tn petd®.
ErunAgov, n cuoowpeuaon odovTikAg MAdkag eival o évrovn
oTIg dnw eMPAVELES TWV KATW TPooBiwv dovTiwv o droua
TIOU PEPOUV TIOAUKAWVO TOEO aKIvNTOTOMNONG GUYKOANUEVO
oe 6Aa ta pdobla dOvTIa g€ oUYKPELOT e TIEPIMTWOELS LOXU-
POTEPWY TOEWV OUYKOANNUEVQWVY LOVO OTOUG KUVODOVTEQ™.
Ot Booth kat ouv. agloAéynoav avadpopikd 60 acBevelq e
oUpua akwnromoinong dapétpou 0,030-0,032-ivioag ou-
YKOMnNpévou pdvo otoug kuvddovteg, To omolo elixe mapa-
peivel evdooTopaTikd yia Touhdxlotov 20 €tn. Aev onuelw-
Onke OTATIOTIKA ONEAVTIKY dlapopd otov OUAKS delktn TG
Kdtw TPdoblag MeEPLOXNG ToU PpaypoU, LeTaEU XENKWY Kat
YAWOOIK®V empavelwy, OUwg mnapatnerdnke Bektiwpévn
elkéva otnv Avw mpdodla meploxr, Yeyovog mou e&nyeital
ME TN OXOAQOTIKA OTOUATIKY) UYLEWVT] aoBevwv TIou PEPOUV
vapOnkeq akwvnromoinong. Ot epeuvnTéq KataArjyouy, OTL N
pakpoxpdvia dlatrpnon Tou anoteAéopatog tng opbodo-
VTIKNG Beparneiag pe Tov Tpomo autd eivat eQIKTA o KAVIKA
LKavoTtoNTIKO Babud Kal ouppatr pe TIS apXEQ UYLEWVNG TOU
nieplodovtiou®.

Ta moAUkAwva oUpuata Kat oL pnTvoUxXeS (veg udAou eud-
vioav tapduola GUUTEPLPOoPA 12 UVeES UETA TN GUYKOAANON,
éoov apopd oto delktn aoppayiag kat ato Bdbog BUAd-
Kwv*. Ouwg, ot Tacken kat ouv. avéepav onuavtiki al&non
™G OUAKNG PAEYHOVAG 0TV oudda Twv VWV oe oUyKPLom
pe Ta moAUkAwva oUpuata Kat yia didotnua napakoAoldn-
ong 2 etwv. To eUpnua autd eEnyeltal pe To yeyovog Ot
0 vapbnkag akwvnrormoinong ue fveq udhou eupaviel peya-
AUTEPO OYKO KAl OUVETIWG EUVOEL TN OUCCWPEUCT 0OOVTIKNG
TMAAKag™.

H a&loAdynon Tou emnédou PdoPuUoNG TWV OUAWV HETE TNV
opBodovTikr) Beparneia €xel anaoyoAroel APKETOUG EPEUVN-
T€q. OL Pandis kat ouv., agloAdynoav Tnv ueilnon Bpaxu-
npdbeopa (6 urjveq) kal pakporpdbeoua (10 €tn) oe droua
Tou €pepav oupudTivo TOE0 akivntonoinong YAwoolkd Twv
Kdtw Tipoobinv dovtiwyv. Aev GAVNKAV OTATIOTIKA ONUAVTIKES
dlapopéq Ueta&l Twv dUo opddwv otov OUAIKS Belktn Kat
otov delktn 0d0VTIKNG MAAKAG oUTe OTO eminedo Tou ooTou,
Ouwg oTtoug acbevelq mou eEetdobnkav pakpompdbeaua
evroriotnkav aunuéveg evamnobéaelg Tpuylag, eviovoTePES
upINoelg oUAWV Kal augnuévo Bdbog BuNdkwv®. Emiong oe
avadPOULKY) HEAETN aoBeVWV-HapTUPWV GAvNKe OTL UETA TNV
opbodovtikr) Beparela ot kdTw Topelg eival Wialtepa eual-
oBnToL otV avAmTugn oUAIKWV UPLlAoewV®', n ouxvotnTa eU-
@Aaviong twv orolwv au&dvel oTadlakd etd tn Bepareia, 1O1-
altepa oe aobevelg peyalltepng nhikiag. H ouxvdétra autr
dev emnpeddetal and 1o GUAo, To oxEdlo Beparneiag (eEayw-



YWV 1} 4n) 1 To €ldog TN akvnrormoinong, duwg n nAkia Tou
aoBevouq oto mépag TG opBodovTIkAg Bepareiag paivetat
va ouoxeTileTal pe v avdmtugn uellnoewv. Agbevelg Tou
apaipolv Toug 0pBodOVTIKOUG Unxaviopoug mpv v nAkia
Twv 16 eTwv elival Atydtepo mibavéd va avartu&ouv ulln-
0€e16%2. H PeTaBoAr TNG andkALoNG TwV KATw TOMEWV KaTd TV
opBodovTikr| Beparela dev PAvNKe va enmpeddlel TV avartu-
&n vpilnoewv®. ‘OAeg ol mapandvw EPEUVES CUUPWVOUV OTL
N HOVIUN vapbnkorolnon Twv dovTiwy Yla OUYKPATNTIKOUG
Adyoug petd To mépag TG opBodovTikig Bepareiag dev ev-
delkvutal oe O\oug Toug aoBeveiq kat aveEaptritou emmnédou
OTOMATIKAG UYLEWNG. Oa mpérnel dvta va nponyeitat dida-
oKaA{a OTOMATIKAG UYlEWVNG He odovTdBoupTtoa Kal edIKO
030VTIKO VAPA® evw emBANNOVTAL TAKTIKEG ETILOKEWELG OTOV
odovtiatpo avd eEdunvoe.

O mneploplopdg TG PUOLOAOYIKAG KIVNTIKATNTAG TWV SOVTLWV
MeTd TN vapbnkormoinor toug €xel TPoBANUatiost oplopé-
VOUG gpeuvNTES™. Kdrmolol dAoL avagépouv Tl dev oUVTPE-
xeL Adyog avnouxiag, Wlaltepa étav avaloylobel kamolog
uyeia Tou meplodovTiou KATw amnd eKTETAUEVES TTPOOOETIKES
epyaoteg®. Maviwg n KvNTIKETTA TWV KATW dOVTIWV OTNnV
TePmTwon ouyKOANonG TMOAUKAWVOU OUPUATOG SLATOUNG
0,0175-lvtoag meplopiletal avaldywg Tou aptBpol Twv do-
VTV TIOU akivntornotouvral, mapapével duwg ndvra péoa oe
PuUaloloyIkd épla, oe oUYKPLoN e Ta eAeUBepa dovTia'e.
‘Exel erunmAéov avapepBel alepyIkn depuatitida €& enagr|q
TIoU TIPOKAN|ONke amd oupudtivo TéEo akwnromoinong. Ta
onuela g avridpaong autng nepleAdupavav mMePLOTOUATL-
KEQ Kal TEPLOPOANUKES eklepaToeldelq BAARES™.

Kataokeun kal ouykOAAnon Tou ouppdrivou Té6&ou
akivnTomoinong

H kataokeur Tou Té€ou duvatdv va yivel dueoa evdooToua-
TIKG® 1] éupeoa oe ekuayelo epyaoiag Kat PEMEL va AKOAOU-
Bel auotnEd To MEPlyPAMA TWV ODOVTIKWV ETIPAVELWY, OOTE
va pelwdel o dykog Tng pntivng Tou elval anapaltnt ya
OUYKOANNOoN. H ouykdAnor| Tou duvardv va yivel aueoa 1
€upeaa. Ztnyv nepmrwon g Aueong TEXVIKAG OUYKOAANoNG,
N OUYKPATNON Tou TOEOU OTIG ODOVTIKEG EMIPAVELES UTOPEl
va yivel pe dlapdépoug TPomoug Omwg 0dovTIKS 1) EAACTIKO
VLA, ENAOTIKEG 1] LETANNIKEG TPOCDETELG 1) CUYKPATNON ME
Ta SAKTUAG®®%8, Emiong eivat duvatdv va xpnaotuornotnbouv
MIKPEQ TIOOOTNTEG OUYKOMNTIKYG pntivng oe dUo onueia

TIPOG TIG AKPEG TOU TOEOU ekatépwBev, Ta onola moAupepilo-
VTl KAl TO CUYKPAToUV PEXPL va TooBeTNBEe( kat n urtdhour
pntivn®™. Ze kABe meplmTwon anartelral eEAPETIKY TIPocoXN
WoTe va ouykoAnBel mabntikd ota ddvtia. Mptv Tov moAue-
plopd, n pnrivn prmopel va dlapopwdel pe pikpd opapidlo
BAuBaKOG EUMOTIOUEVO e CUYKOANTIKO Ttapdyovta. Ta Jel-
OVEKTAMATA TNG TEXVIKNG AUEONS GUYKOAANONG TiepAapRd-
VOUuV Tov au&nuévo kivduvo emudAuvong g adporotnuévng
adapavtivng kat v mmbavétnta alayng g 6éong 1} Tou
oXNUaTog Tou cupudtivou TOEou katd Tn dldpkela TNG Ou-
YKOANONG, e QUedEg EMMTWOELG OTNV AVIOXH TNG OUYKOA-
ANong Kat otn ouyKpdTnaon TG H€0ng Twv SOVTLKV.

O mapandvw kivduvol duvatdv va anopeuxBolv e TNV Eu-
MEOTN TEXVIKA OUYKOAANONG, KAtd Tnv ormoia To oupudTivo
TOEO Kataokeudletal EUUETa OTO eKUayelo Kal PeTaPEPETAL
oto oTéda pe vapbnka Beppomhactikou 1) olAikévng anotu-
nwong. H Texvikn autr| HEWwveL TO XpOVO ToU anatteTal oty
KAWIKA kat eEao@aAilel akplPr) TornoBEtnon Tou cuppdTivou
TOEoU, Ouwg anattel MePLoTATEPO £PYATTNELAKO XPOVO, EVW
ol mepiooeleq ™G PNTivng elval EUKOASTEPO va ELOXWPTITOUV
OTIG OUNODOVTIKEG OXIOMEG Kal OTa HECOdOvVTIA dlaoTruaTa.
H ouykpdtnon Tou T6&0U OTO eKpayelo TPV TNV KATACKEUT)
Tou 0dnyou TomoBETNONG Unopel va yivel Je eOIKEG CUYKOA-
ANTIKEG pntiveq 1) e kepl evOETWV. ZTNV MPWTN MepimTwaon n
OUYKOMNNoN tou vaplnka (cupudtivo Té€o Kat pntivn) ota
ddvtia yiveral pe ouyKoAANTIké mapdyovta pnrivng Xwpig
EVIOXUTIKEG 0ouoieq. 2T deltepn nepimTwon, anopakpUveTal
To Kepl pe KauTtd vepd, TomoBeteital CUYKOAMNTIKA pntivn
0Ta Kevd mou agrivel To Kkepl kat o vapbnkag moAupepileTal
navw ota dovtia™¥. ‘Exel mpotabel n xprion HayvATn yla m
orabeporoinon tou vapbnka ota dovria Katd TN dldpKela
TOU TTOAUPEPLOMOU TNG PNTivng™E.

Mpwv Tnv adporoinon Ta ddvtia mpénel va elval kabapd
Kat oteyvd. H auuoBoAr] Twv empavelwv ouykKOANong Twv
JoVTIV Kal Tou oUpUaTog au&dvel TNV avtoxr] OUYKOAAN-
ong’™”. Aev avixvelbnke dlagopd ota mocooTd anotuxiag
™G OUYKOAANONG HETAEU TIEPIMTWOEWY TIOU XPNOLLOTIOmOn-
Ke anopovwtipag fj Tohuria BAaupakog®.

H ouykdA\non Tou vdpbnka mpémel va yivetal pe edikouq
napdyovteq oxedlAOUEVOUG Yl QUTHV TNV eQapuoyr| efte
EVANOAKTIKA pe oUvBeTn pntivn, wote va meploplobel o Kiv-
duvog anAeubépwong dloPatvorng Ase,

Zupnepdopara

Ta ouxvétepa xpnaotornololpeva cuppdriva TéEa yia uéviun akvntomoinon Hetd To népag Tng 0pBodovTikig Beparneiag
elval ta a) woxupd olpua datoung 0,030 i 0,032-ivtoag GUYKOMNUEVO HOVO OTOUG KUVODOVTEG KAL TO B) €UKAMITTO, TIOAU-
kKAwvo oupua diatourig 0,0215-ivioag. Me to 1oxupd T6E0 oL anotuyieq ouykOAnong eival oravidtepeq Suwg avauéveral
pia ehdxiotn petakivnon Twv Topéwv Katd ) didpkela TG meplddou ouykpdtnong.

O1 pntivouxeg iveg udhou dev TPEMEL va amoteAoUv TNV mPWTN emAoyr 6gov apopd oTo B0g Tou vapbnka akivnrornoin-

ong.

H pakpoxpdvia ouykpdrnon g 8éong Twv KATW TOUEWY e TO vApBnka aklvnTormoinong eival oupBatr Ue MapauéTpous

uyelag Tou meplodovriou.

H ouunepipopd Twv vapdrikwy akivntomnoinong napapével SUoTUXWS 08 apkeTd onuela okotelvr]. EmmAéov épeuva otov

TopEa auTtd Kpivetal anapaitnTn.
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Introduction of the Board of the Directors of G.A.O.S.R.

It is with great pleasure that we introduce you to the second section entusted to Dr. Pandis which
was decided to constitute the third issue of the «Greek Journal of Orthodontics ». This issue that
you hold in your hands is titled «Evidence based orthodontic practice».

The current issue has been unanimously entrusted by the Board of Directors of GAOSR to Dr Nick
Pandis an Ohio State University graduate. Dr Pandis has served as Editor and has selected the
team of authors that covered in the best possible way the main subjects of this issue. The fourth
issue of the Journal has been unanimously entrusted by the Board of Directors of GAOSR to as-
sistant Professor of the Department of Orthodontics of Faculty of Dentistry of University of Athens
Dr. Apostolos Tsolakis trained in Case Western Reserve University in U.S.A.

Introduction of the Issue Editor

It is a great honor to be invited to edit the third edition of the annual issue of Greek Association
for Orthodontic Study & Research. The title of this issue is “Evidence based orthodontic practice”
and includes four articles:

The first article by Nikos Pandis presents the fundamentals of Randomized clinical trials(RCTs) and
systematic reviews(SRs) in the context of evidence-based orthodontics(EBO)

In the second article an innovative conservative approach is presented by Drs Afroditi Kouli and
Gerassimos Angelopoulos through a case presentation of an ankylosed deciduous molar with
relative litterature review.

In the third article treatment-related factors of orthodontically induced root resorption are pre-
sented and discussed by Evangelia Lempesi, Anna lliadis, and Despina Koletsi.

Padhraig Fleming and Kevin O’Brien discuss the current evidence of the efficiency of Self-ligating
brackets.

Finally, Sifis Sifakakis provides a review of the literature of fixed retention in Orthodontics
I hope you find this issue interesting.

Nikos Pandis
Visiting assistant professor University of Bern,
Private practice, Corfu, Greece



Randomized clinical trials (RCTs) and systematic reviews(SRs)
in the context of evidence-based orthodontics (EBO)

Nikolaos Pandis'

Evidence-based orthodontics (EBO) should consider the best available scientific evidence, clinical expertise, and patient val-
ues and preferences during clinical decision-making. At the low end of the hierarchy of evidence is expert opinion, and at the
higher levels, good-quality randomized clinical trials (RCTs), systematic reviews (SRs), and meta-analyses (MAs). Assessment
and interpretation of the best-quality evidence requires training and skills that should be part of routine orthodontic education.
This review article highlights important points that should be considered by the prospective EBO practitioner during critical
appraisal of RCTs and SRs to inform clinical decisions. Concepts such as randomization, allocation concealment, blinding,
risk of bias, intention-to-treat (ITT) and per-protocol (PP) analyses, effect estimates, confidence intervals, and subgroup
analyses are explained, and their associations with RCT internal validity (methodological quality) and/or reporting quality are
highlighted. The key steps during the systematic review process, sources of bias, and appropriateness of quantitative synthe-
sis (meta-analysis) are outlined. Finally, the GRADE approach is introduced as a method for translating evidence into clinical

practice. (Semin Orthod 2013; 19:142-157.) © 2013 Elsevier Inc. All rights reserved. Reprinted with permission.

Introduction

Orthodontists are confronted on a daily basis with questions
such as “Do self-ligating brackets increase treatment effi-
ciency compared to conventional brackets?”", “Should | use
extraction or non-extraction therapy?”, or “Is it better to treat
the patient following one-stage or a two-stage orthodontic
treatment approach?”2.

Orthodontic companies are constantly fighting to capture

the interest of the clinicians by promoting apparently unique

products promising to improve their practice. However,
clinical decisions should be evidence-based?, as this ap-
proach will help the “inquisitive” practitioner identify prod-
ucts that will add real value to their practice through better
patient care. Evidence-based orthodontics (EBO) considers
the best available scientific evidence on efficacy and safety,
clinical experience, and the wishes of patients. Clinical ex-
pertise allows the orthodontist to promptly identify the prob-
lem and possibly select the best intervention from the avail-

able options for his/her particular patient (Fig. 1).

Evidence-based practice has been unjustifiably criticized

for trying to develop a “one-size-fits-all” approach to clini-

cal care*®, Straus has outlined the steps of Evidence-Based

Medicine (EDB); they may also be applied to EBO as fol-

lows (Fig. 2):

(1) Ask clinical questions that may be answered using
good-quality clinical research.

(2) Search and locate the best evidence that will answer
the question of interest. For treatment effec-tiveness, if
available, identify high-quality SRs and RCTs.

(3) Appraise the evidence in terms of its validity, impact,
and applicability in your particular setting.

(4) Combine best research evidence with clinical expertise
and with the patient’s biology, preferences, and setting.

" DDS, Visiting assistant professor University of Bern,
Private practice, Corfu, Greece

(5) In an effort to continually improve and streamline the
EBO process, assess the successful and effective im-
plementation of the previous four steps.

Evidence-based scientists have prioritized evidence in
terms of its importance applying different weight during
decision-making, depending on the level of confidence of
the study results. At the low end of the quality hierarchy lies
expert opinion and at the higher level are high-quality meta-
analyses and SRs or RCTs of very low risk of bias. Results
from studies that are of high quality weigh more during the
decision process.
Systematic reviews aim to synthesize high-quality evidence
to determine the efficacy and safety of interventions more
accurately, to resolve controversies and uncertainty sur-
rounding treatment modalities and to facilitate development
of clinical practice guidelines. High-quality RCTs are an in-
tegral part of systematic reviews and allow us to be confi-
dent about the review results. Understanding and identifying
quality features of RCTs and SRs is of critical importance for
adopting EBO practices. In this review article, the 3rd step,
dealing with appraising the identified evidence, will be con-
sidered in detail. Specifically, the quality of RCTs and SRs
will be assessed in the context of EBO.

Randomized controlled trials (RCTSs)

An RCT is a preplanned experiment that aims to assess the
effects or benefits of at least one treatment in humans. An
RCT uses a control group and randomization to assign par-
ticipants to treatment arms and aims to create similar treat-
ment groups in all respects except the intervention. The use
of a control group is important as it allows separation of
actual treatment effects from changes that may occur due
to natural improvement, biased patient selection, and/or bi-
ased patient responses.

RCTs provide valid results if they are free of or have reduced
bias. Bias is systematic error that leads to distortion of true
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Table 1. When the answer to the 6 questions in the table are all
«YES,» then qualitative differences in treatment effects between sub-
groups from subgroup analyses are likely. (Adapted from Straus and
McAlister.)

Questions to ask when assessing results from subgroup analyses

1. Is the result clinically and biologically plausible?

2. Is the qualitative difference both clinically and statisti-
cally significant?

3. Was the subgroup analysis pre-specified or was it a re-
sult of data dredging?

4. Was this analysis one of the many subgroup analyses
conducted?

5. Is the difference suggested by within rather than be-
tween study comparisons?

6. Has the same result been confirmed by other indepen-
dent studies?

treatment effects and may arise at different stages of the
trial including during design, conduct and analysis and re-
porting. Bias calls into question the trial results, is difficult to
quantify and probably impossible to completely eliminate;
however, there are methods to reduce it. Therefore, a key
objective of every trial is to adopt procedures and process-
es that minimize bias. The most common types of bias are
shown in Table 19

The main types of bias that may be encountered during the
conduct of an RCT are shown in Fig. 3.

During RCT appraisal the following questions are impor-
tant:

(1) What is the research question?

(2) Can the results be trusted?

(8) What are the results of the trial?

(4) How can the results/conclusions be applied?

The above four questions have several components that
should be considered when appraising the report.

What is the research question?

A well-formulated question should inform us about the
participants, the intervention(s) and comparators, and the
outcome measures (the PICO approach). The inclusion/
exclusion criteria applied to select the trial participants, as
well as the settings and location where the trial took place,
help in understanding to whom the trial results are appli-
cable (external validity or generalizability). The details of the
intervention(s) such as the expected duration of wear of a
functional appliance or the type of curing light used are im-
portant in understanding applicability of study results. The
use of control(s) is an important element of an RCT as it
serves the important purpose of helping to reveal the true
treatment effect. Close attention to the nature of controls is
necessary as historic controls or controls exposed to non-
standard therapy may exaggerate the effects of the “new”
intervention. Trials may use one or several outcomes that
may be further classified as primary and secondary. Clear
descriptions and prespecification of outcomes is important,
as this will safeguard from selective reporting and aid in fur-
ther understanding the applicability of the trial results.

Can the results be trusted?

Internal validity (quality of methodology) refers to whether all
important steps were appropriately followed during the trial
design, conduct of the study and analysis of the results. Low
methodological quality should reduce the priority given to
the evidence from an RCT during clinical decision-making.
The methodological components that are of interest when
assessing internal validity are the following:

Design

Was proper randomization applied?

Randomization is the process of randomly generating and
allocating interventions to trial arms such that neither the
investigators nor the participants know or may predict what

Assesed for eligibility

(n)
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Enroliment 3 Not meeting inclusion criteria (n)
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Figure 3. Outline of main types of bias that may be encountered during the conduct of a trial.




treatment the patients will receive. Random assignment of
individuals to treatment, with proper allocation conceal-
ment, is of paramount importance for reducing selection
bias, for controlling unobserved confounders (factors blur-
ring/confusing the effect of therapy), therefore improving in-
ternal validity of RCTs®!"2. Proper randomization produces
treatment groups that are similar in both known and un-
known factors that may be associated with the outcome,
meaning that any outcome differences between treatment
groups can be attributed with confidence to the therapy.
Proper randomization includes generation of the random al-
location sequence and allocation concealment. Sequential
treatment assignment, as well as allocation schemes that
follow, for example, days of the week or using participant
initials, are not considered random methods and have been
characterized as “quasi-randomized” methods. Appropriate
randomization methods may include use of random tables
and computer-based random number generators.
Allocation concealment is the process used to ensure that
the produced randomization lists and consequently, the
treatment to be assigned to the recruited participants, can-
not be known or predicted by all involved parties. The ob-
jective of allocation concealment is to reduce selection bias,
and its implementation is always possible'*'. Allocation
concealment may be easily applied using opaque sealed
envelopes, however centralized assignment of treatment is
considered more appropriate’.

Allocation concealment and blinding describe two different
procedures. Blinding refers to whether patients and inves-
tigators have knowledge of the intervention that has been
allocated and occurs after the intervention has been admin-
istered".

Was blinding of participants, investigators, and other
trial staff undertaken?

Blinding (or masking) refers to the steps taken to ensure
that all parties involved in a trial are unaware of the type
of treatment each participant receives. Blinding is usually
feasible when interventions are similar or can be made to
appear similar (i.e., preparation of placebo for drugs trials),
however there are situations when blinding is not feasible
and, depending on the intervention and the type of out-
come, bias may be introduced®®. Bias from lack of blinding
may be generated at the patient level and at the investiga-
tor/staff level (detection bias). In orthodontics, depending
on the intervention, blinding may be difficult to implement,
especially at the investigator level, particularly if he/she is
the one delivering the treatment. However, it may be pos-
sible to blind the outcome assessor, data analyst, and other
relevant staff.

Were the treatment groups similar at baseline?

If randomization has been carried out properly, treatment
groups should be similar in their baseline characteristics.
Baseline data collected from all participants may include
data on demographic variables (such as age, sex, and eth-
nicity) and clinical characteristics, including type of maloc-

clusion and baseline measurement of the amount of crowd-
ing and oral hygiene standards. Baseline data displayed in
a table permits quick assessment of similarities between
treatment group participants. Small differences between
groups in baseline characteristics are expected and usu-
ally occur due to chance. During critical appraisal, an effort
should be made to detect large and important differences
between group participants at baseline as this may reflect
improper randomization.

RCT conduct

Were all participants followed-up until the end of treat-
ment?

Minimal losses of trial participants are highly desirable. Dif-
ferential and large losses to follow-up may result in attrition
bias due to the fact that the comparison groups may differ
with regard to important characteristics, despite similarity
at baseline. Hence, the advantages of randomization may
have been lost.

Where the trial groups treated equally in all other re-
spects apart from the intervention?

Ideally we would like to see that each treatment group is
managed equally in terms of follow-up, outcome assess-
ment, and concomitant treatments as this increases the
validity of the results. Unequal handling of participants be-
tween treatment groups is a potential source of performance
bias. For example, let us say that we wish to evaluate peri-
odontal indices in patients randomized to two competing
types of implants. Prior beliefs and partiality towards one
implant group vs. the other may result in biased delivery
of oral hygiene instructions and follow-up. Blinding, where
feasible, allied to standardization of treatment procedures
may help to limit this problem.

Analysis

Were participants analyzed according to randomiza-
tion?

In trials where patients are lost to follow-up, it is important
that the outcomes are analyzed within the group to which
those patients were randomized. This type of analysis
is called intention-to treat (ITT) and is usually less biased
than a per-protocol analysis (PP) in which only patients for
whom complete outcome data has been collected are con-
sidered. In Table 2, failure of Class Il correction with two
types of functional appliance (FA-1 and FA-2) is illustrated
with differential loss to follow-up, both in terms of numbers
and also participant characteristics. In the FA-1 group, the
patients who were lost to follow-up were less cooperative
compared to FA-2 group. The question here is the follow-
ing: Is the difference in Class Il correction failures due to the
differential performance of the appliance or is the difference
related to the difference in patient baseline characteristics
(co-operation) between trial arms?

An ITT analysis that does not exclude patients who were lost
to follow-up from the analysis, reduces the chance of biased



Table 2. Intention-to-treat (ITT) vs. per-protocol (PP) analysis.

ITT Analysis PPAnalysis
Treatment group FA-1 FA-2 FA-1 FA-2
Numbers randomized 100 100 100 100
Lost to follow-up 20 30 20 30
Baseline characteristics Least cooperative ~ More cooperative Least cooperative ~ More cooperative

Number of patients with failures 20 28
20/100=20%
8% (risk ratio=1.4)

Risk of failure
Risk difference

28/100=28%

20 28
20/80=25% 35/70=40%
15% (risk ratio=1.6)

results and tends to dilute the treatment effect (8% absolute
difference in risk of failure); whereas a PP analysis is more
likely to be biased and tends to exaggerate the results (15%
absolute difference risk of failure) in this example. A true ITT
analysis requires assumptions and/or imputations about the
outcome for the lost patients®.

Were the analyses appropriate and prespecified?

RCT data can be analyzed in many different ways including:
analysis of final values, analysis of changes from baseline
to final values, analyses of final values adjusted for base-
line values, subgroups, using parametric or non-parametric
tests, and using data transformation such as the logarithmic
scale. Different approaches to data analysis may produce
slightly different results, and unless the statistical analyses
are prespecified, investigators may be tempted to resort to
selective reporting of only “interesting” results. In orthodon-
tic trials where multiple teeth are included, such as in bond
failure studies, erroneously treating teeth nested within pa-
tients as independent and failing to account for clustering
effects (similarity of results within the same patient) can be
problematic. A recent study'® has indicated that only 25% of
all studies published in major orthodontic journals account
for clustering effects. Although it may be practically difficult
to prespecify all analyses, a clear analysis plan should be
drafted stipulating the indications for alternative analyses.
Caution is required when interpreting results from subgroup
analyses, especially if they have not been prespecified. Sub-
group analyses and multiple testing may reveal significant
differences between treatment groups that are false, and
therefore carry the risk of over-interpretation. Guidelines
for interpreting results indicating qualitative differences be-
tween subgroups are shown in Table 12.

Results

Size of effect

Depending on the type of data (binary or continuous) the
effect size may be expressed in terms of an absolute differ-
ence or a relative risk ratio such as risk ratio, odds ratio, or
rate ratio. Caution should be exercised in interpreting effect
size, as the same result in an additive (absolute difference)
or multiplicative scale (ratio) may give erroneous impres-
sions. For example, a small absolute difference of two risks
(4%-2% = 2%) equates to a risk ratio of 2 (risk ratio 4/2

= 2). However, a larger absolute difference between risks
(40%-20% = 20%) may present the same difference in a
ratio scale (risk ratio = 40/20 = 2); interpretation based on
absolute differences (2% vs. 20%) could be quite different.

Precision effect

If a trial reports no effect of an intervention, this may be
because of lack of true effect, bias in design, or insufficient
power to show any effects due to a small sample size. The
power of the study is related to the precision of the esti-
mate, with low-powered studies yielding imprecise results
and vice versa.

P-values, although indicative of a statistically significant
result, depend on sample size and variance, and provide
limited insight into the clinical relevance of the findings. A
more clinically relevant and important piece of information
obtained from the results is the actual difference/effect size
and its range (confidence interval)2°21,

Over-reliance on P-values when presenting and interpreting
results is inappropriate and often misleading.?>?® Significant
results, regardless of their clinical importance or plausibil-
ity, are labeled important, whereas any non-significant re-
sult is labeled unimportant. On the other hand, reporting of
confidence intervals moves the interpretation of the results
from the dichotomy of significant/non-significant to the size
of the effect or association and its range of plausible values
derived from the data investigated®+%.

External validity or generalizability

External validity pertains to the applicability of the trial re-
sults to other settings and populations. The reader or re-
searcher is interested to know whether the findings of the
study at hand may be also applied to his or her patients.

To whom do the results apply?

Although trial populations are unlikely to be the same, appli-
cability of results to other settings and populations is often
feasible as long as the inclusion and exclusion criteria of
the trial population are relevant and under the assumption
of consistent biologic responses.

Are the results important to patients?

Apart from the information that allows the reader to answer
the clinical question, other outcomes of importance to pa-
tients, such as adverse effects, should be considered. For



example, the efficacy of third molar extraction procedures
is important in achieving the desired outcome; however, all
potential side effects, such as pain, nerve damage, bone
healing and costs, are all important patient outcomes that
should be considered.

Concise approaches to appraising RCTs including scales
have been developed® in which a score is assigned based
on certain features associated with RCT quality. The Co-
chrane collaboration advises against using scores, as they
may pertain more to quality of reporting rather than RCT
quality and has developed the Cochrane Risk of Bias Tool
for assessment of methodological quality of RCTs to be in-
cluded in systematic reviews. The Risk of Bias tool has iden-
tified key areas that should be evaluated and gives a risk of
bias judgment as “low risk,” “high risk,” or “unclear risk,”
with the last category indicating either lack of information or
uncertainty over the potential risk for bias®1.

The center of evidence-based medicine (CEBM) in Oxford
(UK) has developed an easy-to-follow checklist for assess-
ing the quality of RCTs. The full document may be freely
accessed at http://www.cebm.net/index.aspx? o=1157 and
used for RCT assessment®.

Conflict of interest

Robust prospective research is predicated on impartiality,
which often may be compromised by a conflict of interest.
Conflict of interest refers to a set of conditions in which pro-
fessional judgment concerning a primary interest (such as
a patient’s welfare or the validity of research) is unduly in-
fluenced by a secondary interest (such as financial gain). It
is probably impossible to completely eliminate all conflicts
of interest, since conflicts may be harbored in the most un-
suspected places. Investigators trying to advance their ca-
reer or investigators who are passionate about their area of
research may unconsciously lose objectiveness in an effort
to prove the “truth of their story.” In the biomedical field*,
including orthodontics, positive and “interesting” research
results are a prevalent fact that has resulted in publication
bias and biased systematic review conclusions. Attending
company-sponsored conferences, practical workshops,
and fancy dinners, receiving free products, and traveling
at company’s expense may all create conflicts of interest.
Other sources of conflict of interest in orthodontics may
stem from a researcher’s role in the development of a tech-
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nique or system®. The impact of this development remains
unclear in the field of orthodontics, while in medicine it has
been reported that studies funded by the pharmaceutical in-
dustry are more likely to produce results favoring the prod-
uct made by the sponsoring company®. The updated CON-
SORT reporting guidelines require disclosure of “Sources
of funding and other support (such as supply of drugs), role
of funders™@.

Systematic reviews (SRs) and meta-analyses
(MAs) for interventions

At the highest level of the evidence pyramid lie systematic
reviews with meta-analyses. Systematic reviews for inter-
ventions (SRs exist also for observational studies, diagnos-
tic testing, etc) aim to collect and assimilate high-quality
evidence for the effects of an intervention, in a systematic,
transparent, and unbiased manner. The collected informa-
tion may be combined qualitatively or quantitatively. Quan-
titative analysis may produce a more precise estimate of
the efficacy and safety of a therapy. Additionally, system-
atic reviews may reconcile misunderstandings and existing
controversies regarding therapies and expose knowledge
gaps and unanswered questions, which may be addressed
in future trials.

Orthodontic practitioners should seek the best available
evidence to answer their clinical question(s). Until recently,
narrative reviews, which included a discussion of the exist-
ing evidence, were the main method of combining evidence.
Narrative reviews have been criticized as no systematic and
transparent method is usually adopted for search, inclusion,
appraisal of included studies, and data synthesis (Fig. 4,
Table 3). Narrative reviews have naturally given way to sys-
tematic reviews. The validity of systematic review results is
closely associated with transparent and disciplined method-
ology in order for their results to be trusted, since selective
combination of potentially mismatched data may just result
in “GIGO” (garbage in, garbage out). The required steps
when conducting a systematic review are shown in Fig. 5.
In order for the results of a systematic review to be valid,
the review process should be unbiased. The main biases
encountered with systematic reviews are selective study
inclusion (selection bias), publication bias (studies with sig-
nificant results are more likely to be published than studies
with non-significant results) and heterogeneity of quality of

Narrative synthesis or
Qualitative
synthesis

reviews

Reviews

Narrative

Meta-Analysis or
Qualitative
synthesis

reviews

Figure 4. Different types of reviews.




Table 3. Differences between narrative and systematic reviews. (Adapted from Cook et al.*).

Narrative Review Systematic Review

Clinical question Often several general questions Focused question following PICO

addressed
Search for primary articles Not comprehensive or not reported Comprehensive search of multiple sources
Select primary articles Not reported or selective inclusion Explicit inclusion/exclusion criteria
Quality assessment of primary Not systematic or not reported Assessment of methodological quality of
articles included articles
Summary of results of primary Qualitative, non-systematic summary Systematic qualitative or quantitative (meta-
articles analysis)

included studies. The inclusion in systematic reviews with
only a portion of the available studies, which are not ho-
mogenous enough in terms of quality, and in terms of par-
ticipants, interventions and outcomes, may not yield valid

results''. Whether it is appropriate or not to undertake quan-
titative synthesis (meta-analysis) is outlined in Figs. 6 and
7. A brief outline of what to consider when undertaking a
systematic review is shown in Table 4.

Research Question
PICO

Apply inclusion/exclusion criteria

Identity studies

references

Pubmed, Embase, experts, >_

Select studies

Selection Bias
Publication Bias
Heterogeneity

Extract Data

Assess quality

Analysis-Synthesis
interpetation

Figure 5. Main steps of a systematic review.
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Studies are clinically
diverse

Low quality of included
studies
Meta-analysis will produce
a wrong result

Selection bias
Publication Bias

Figure 6. Quantitative synthesis is not reasonable.

The results of meta-analysis (quantitative synthesis) from a
systematic review assessing the effect of halogen, plasma
and LED curing lights in orthodontic bonding are shown
in Fig. 8%. The results of the individual studies especially
between halogen vs. plasma and halogen vs. LED were
considered similar enough and were therefore combined to
give an overall estimate of effect (pooled effect) along with
the 95% confidence and prediction intervals (applicable to
random-effects meta-analysis). Two main statistical meth-
ods (fixed effect and random effects) exist which combine
the data from individual studies using weights usually pro-
portional to their variance.

The particular plot featured in Fig. 8 is called a forest plot

and consists of the following parts:

- List of individual studies with total sample size and
events per treatment arm.

- Horizontal line next to each study: the rectangle in the
line center shows the individual study estimate in relation
to the solid vertical line which represents the line of no
difference (odds ratio = 1). The rectangle size varies ac-
cording to the sample size of the individual study. Rect-
angles falling on the solid vertical line of no difference
indicate that the corresponding individual study did not
favor either type of curing light. The whiskers extending
from the rectangle indicate the 95% confidence interval
of the estimate of the individual study. Wider whiskers
indicate lower precision for the estimate and vice versa.

- The dotted vertical line indicates the pooled estimate
after combining data from all studies. In this particular
forest plot, there are three results sections. The upper
part compares studies using Halogen or Plasma curing
lights, the middle part Halogen vs. LED, and the lower
part compares Halogen vs. Plasma-LED combined.
Within each analysis section there is a diamond repre-
senting the pooled estimate and its confidence interval
and predictive interval per subgroup (Halogen vs. Plas-
ma or halogen vs. LED) and overall.

- On the right side of the forest plot, the actual numeri-

cal estimates and 95% confidence intervals (and predic-
tion intervals, where applicable) are shown per study,
subgroup, and overall. When the confidence interval
includes 1, it indicates that the result is not significant at
conventional levels (P> 0.05).

In a fixed-effect meta-analysis, it is assumed that there a
single population effect and that difference in estimates
between studies is the result of random error. Under
this assumption the pooled effect from the quantitative
synthesis represents the best estimate of the true effect
and the corresponding confidence interval for the given
level (i.e., 95%) indicates the precision of the mean ef-
fect. The random-effects model assumes that the effects
of the intervention are not the same across studies but
that they follow a distribution. The pooled effect from the
random-effects model indicates the average treatment
effect and the corresponding 95% confidence interval
that in 95% of the cases the mean pooled effect will be
inside the diamond. On the other hand, the 95% predic-
tion interval indicates the range of the different effect

Table 4. Considerations when undertaking a systematic review

- Start with a clear research question (PICO).

- Clear specification of inclusion—exclusion criteria. Be pro-
tocol driven, systematic, and transparent.

- Use multiple sources including trial registers, field experts,
and non-standard sources to identify studies and be com-
prehensive.

- Reduce bias by minimizing restrictions such as only stud-
ies published in English.

- Piloting.

- Double screening/data extraction.

- Blinding.

- Pre-specify methods for quantitative synthesis and sensi-
tivity analysis.

- Assess homogeneity (similarity of included studies) and
consider whether quantitative synthesis is appropriate.
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Figure 7. Quantitative synthesis is reasonable.

sizes and therefore that in 95% the true effect of a new
trial will be included in the prediction interval®.

- On the left side at the level of the diamonds, results of
testing for individual study similarity are shown, which
indicate from a statistical perspective if synthesis of the
included studies is appropriate.

Checklists for assessing systematic review quality have

been developed and often follow a question—answer for-

mat. The Center of Evidence-Based Medicine (CEBM) in

Oxford (U.K.) has developed an easy-to-follow checklist for

assessing the quality of systematic reviews. The full docu-

ment may be freely accessed at http:// www.cebm.netlin-

Halogen Halogen Plasma/LED Plasma/LED

dex.aspx?0=1157 and used for systematic review assess-
ments®.

Briefly the checklist asks the following 6 questions that a
systematic review reader must address in order to make his
assessment:

(1) “What question (PICO) did the systematic review ad-
dress?

(2) Is it unlikely that important, relevant studies were
missed?

(8) Were the criteria used to select articles for inclusion ap-
propriate?

%

OR (95% Cl) Weight

1.00 (0.44,2.26) 8.16

0.92(0.41,2.08) 8.24

1.75(0.85,3.62) 10.27

Authors (events)  (N) (events) (N)
Plasma

Manzo 12 304 12 304
Pettemerides 13 176 12 176
Cacciafesta 12 300 21 300
Russel 31 354 22 354
Sfondrini 39 77 31 717

Subtotal (I-squared = 4.8%, p = 0.379)

with estimated predictive interval

0.71(0.40, 1.25) 16.96
0.79 (0.49,1.29) 23.29
0.92(0.68,1.23) 66.92

(0.54, 1.56)

LED

Koupis 10 300 15 300 1.50 (0.66,3.39) 8.16
Mirabella 19 577 15 575 0.79 (0.40, 1.57) 11.51
Krishnawamy 22 273 19 271 0.87 (0.46, 1.64) 13.41

Subtotal (I-squared = 0.0%, p = 0.463)

with estimated predictive interval

Overall (l-squared =0.0%, p = 0.565)

with estimated predictive interval

NOTE: Weights are from random effects analysis

Y

0.96 (0.64, 1.44) 33.08

(0.07, 13.32)

— 0.93(0.74,1.17)  100.00

(0.69, 1.24)

Plasma or LED

Halogen

Figure 8. Forest plot for Halogen vs. Plasma, Halogen vs. LED, and Halogen vs. Plasma and LED curing lights. (Adapted with permission from
Fleming et al.*).




(4) Were the included studies sufficiently valid for the type
of question asked?

(5) Were the results similar from study to study?

(6) How are the results presented?”

Research on the area of systematic reviews is expanding
and new methods for assessing and synthesizing the exist-
ing evidence are constantly being developed. A relatively
recent development in meta-analysis allows, under certain
assump-tions, the combination of direct and indirect com-
parisons of diverse interventions in trials using the same
outcome, reducing the loss of information when calculat-
ing pooled estimates. This type of meta-analysis has been
termed multiple-interventions meta-analysis (MIM), or mixed
treatments or network meta-analysis (NMA). Applying NMA
allows ranking of different interventions, even if direct com-
parisons between interventions do not exist by utilizing the
transitivity of the therapies, if the required assumptions are
satisfied. For example, if therapies A, B, and C are mainly
compared with a control, network meta-analysis under cer-
tain circumstances, may allow ranking of A, B, and C in the
terms of efficacy®.

Ithas been recognized that adopting optimal reporting guide-
lines may enhance identification and quality assessment.
The equator network website is an excellent site dedicated
to reporting guidelines®. Among the reporting- and quality-

Accurate
reporting

Methodological
assessment-Risk
of Bias

Correct
interpretation

Figure 9. Relationship between reporting quality, methodological
quality-risk of bias, and interpretation of trial results.

assessing guidelines pertinent to orthodontics are: Consoli-
dated Standards of Reporting Trials (CONSORT), Preferred
reporting items for systematic reviews and meta-analyses
(PRISMA)#, Strengthening the Reporting of Observational
Studies in Epidemiology (STROBE)*, Meta-analyses of
Observational Studies in Epidemiology (MOOSE)*, The
Standard for Reporting of Diagnostic Accuracy (STARD)®,
and AMSTAR*. It should be noted, however, that quality of
reporting, study quality and risk of bias are not the same
thing (Fig. 9). Study quality answers the question: “Did the
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Figure 10. Benefits of reporting guidelines.
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Figure 11. The GRADE process for assessing the evidence from SRs and making recommendations.

investigators do the best they could?,” whereas risk of bias
answers the question: “Should | believe the result?” On the
other hand, as Dividoff has succinctly described: “Accurate
and transparent reporting is like turning the light on before
you clean up a room; it does not clean for you, but it does
tell you where the problems are”®. The potential benefits of
developing and adopting reporting guidelines are shown in
Fig. 10.

Another important area is the translation of scientific evi-
dence into clinical practice; several tools have been devel-
oped to facilitate this*47. One of the most recent initiatives
in this direction is GRADE (Grades of Recommendation,

Assessment, Development, and Evaluation) (http://www.
gradeworkinggroup. org)*, which has been also incorporat-
ed in Cochrane systematic reviews®. The GRADE approach
considers the quality of the available evidence from system-
atic reviews but also the values and preferences of the pa-
tients, safety and costs, and has only two recommendations
levels: strong or weak. GRADE considers all outcomes of
interest and classifies them as follows: (i) critical, (i) impor-
tant but not critical and (jii) not important.

The evidence is graded for all outcomes and one of 4 pos-
sible ratings is assigned (High, Moderate, Low and Very
Low). Finally, after deliberation, a recommendation is given,



Table 5. GRADE profile (ACCP) table from the systematic review comparing bond failure of brackets bonded with halogen vs. Plasma curing lights. (With permission from Fleming et al.*).

Should Plasma Arc Curing Light be Used Instead of Halogen Curing Light for Orthodontic Bonding?

Anticipated absolute Effects, Time Frame is

Relative Effect

Study Event Rates (%)

Inconsistency  Indirectness Imprecision Publication Overall Quality

Risk of Bias

Participants (Stud-

2000-2008

(95% Cl)

of Evidence

Bias

ies) Follow-Up

Risk Difference With
Plasma Curing Light

Risk With
Halogen Curing

With Plasma

With Halogen

Curing

Curing

(95% Cl)

Light

Light

Light

Bond failure
3702 (5 studies)

5 fewer per 1000 (from

58 per 1000

98/1851 RR 0.92
(0.68-1.23)

107/1851
(5.8%)

No serious No serious Undetected PPPD

No serious in-

No serious

18 fewer to 13 more)

High= (5.3%)

consistency®  indirectness®  imprecision®®

risk of bias?

6-24 months

aUnclear allocation concealment and no blinding applied. Lack of allocation concealment and blinding was judged that are unlikely to influence the outcome of interest. No attrition or outcome reporting bias detected/sus-

pected. It was decided not to rate down the evidence.

bStatistical heterogeneity was minimal (f = 4.8%). It was decided not to rate down the evidence.

°No indirectness as all studies included head to head comparisons with similar inclusion/exclusion criteria. It was decided not to rate down the evidence.

9No explanation was provided.

eConfidence intervals overlap and although estimates were on both directions the difference was small. It was decided not to rate down the evidence.

either strong or weak, depending on the previous informa-
tion and on whether one approach is accepted across the
board (strong recommendation) or alternative options for
patients are available which are likely to be accepted and
followed. If, based on the available evidence, it is certain
that the benefits clearly outweigh the risks, then a strong
recommendation regarding the therapy is likely, whereas
if the benefits and risks are balanced, or there is uncer-
tainty about the benefits and risks, a weak recommenda-
tion is likely (Fig. 11). GRADE utilizes GRADEPRO, (http://
gradepro.org/)* a specialized software developed to assist
in producing summary of findings tables (SoF, Table 5%),
GRADE evidence tables, and overview of findings tables
permitting simple presentation of review result.

Conclusions

RCTs and systematic reviews are becoming increasingly
prevalent in orthodontics. Well-conducted RCTs are un-
matched with respect to comparison of treatment effects
by limiting the effects of bias and confounding on the out-
comes of interest. Systematic reviews based on high quality
RCTs command the highest level of evidence. A checklist
of key areas to be considered when evaluating the quality
of both conduct and reporting of RCTs and SRs has been
highlighted in this review. Ultimately, the ability to appraise
high-quality evidence and amalgamate evidence-based un-
derstanding with clinical expertise and patient wishes should
underpin decision-making in contemporary orthodontics.
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Innovative approach to manage early ankylosed primary molar

with permanent successor

Afroditi Kouli', Gerassimos Angelopoulos?

Adstract

This paper presents an innovative approach to manage an early ankylosed primary molar (#55) with permanent successor
supplemented by a brief review of the literature. Immediate removal of #54 was decided to speed up the eruption of #14 and
relieve the eruption path of #15. In the meantime #55 was restored with composite resin in order to avoid tipping of the adja-
cent teeth and over eruption of #85. A year later as the #14 erupted, the position of #15 improved and started resorbing the
ankylosed roots of #55 that had led to an 8 mm infraocclusion relative to the occlusal plane. At this time, the mesial surface
of #55 was reproximated to offer some of the leeway space to the canine area which was lacking space. This innovative ap-
proach led to the spontaneous eruption of #15 while maintaining the space not only anteroposteriorly but also vertically and
transversally with no appliances whatsoever for at least a year and a half.

A. Introduction

A.1 Definition

The term ankylosis is practically histological and refers to
the fusion of tooth cementum to alveolar bone. A more ap-
propriate term that captures the clinical characteristics re-
sulting from the fusion is infraocclusion. Clinically the an-
kylosed teeth show a distance from the occlusal plane as
they remain stable and the adjacent teeth continue to erupt
simultaneously with the growth and development of the al-
veolar process'.

A.2 Frequency

The frequency of ankylosed-submerged teeth ranges from
1.3 to 38.5% and varies depending on age®45,

In primary dentition, the lower first deciduous molar is the
tooth that is affected most often. In mixed dentition the most
common ankylosis is the ankylosis of the second deciduous
molars®.

A.3 Types of ankylosis

There are two types of ankylosed teeth depending on the
period that the fusion occurs relative to the increase in the
vertical dimension. The one that appears when the increase
of the vertical dimension has slowed down demonstrates
absence of progressive infraocclusion and self-correcting
with a slight delay of eruption. The other type is seen in peri-
ods with vigorous residual growth in the vertical dimension,
the infraocclusion deteriorates with age and may create fur-
ther complications in young children since it increases the
vertical gap between adjacent teeth during the adolescent
growth spurt resulting in increasing distance of the ankylo-
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sed tooth from the occlusal plane. Therefore, the potential
impact is much less in a skeletally mature twelve-year old
girl with a prolonged ankylosis of the deciduous molars from
a nine years prepubescent with a similar tooth that has not
yet been through the adolescent peak of its development®.

A.4 Diagnosis

The diagnosis of ankylosed teeth is not difficult and is usu-
ally made through clinical examination and radiographic
findings.

Clinically there is a disturbance in the occlusal plane such
that the marginal ridges of the ankylosed infra-erupted tooth
or teeth are apical to the occlusal plane. This can be quanti-
fied both radiographically and through study casts”#®. Clini-
cally, such teeth give on percussion a “sound of cracked
teacup”® or a dull sound in relation to the adjacent not sub-
merged teeth®. During percussion test the ankylosed teeth
produce an acute sound relative to the pillow sound of nor-
mal teeth. However, this test is not scientifically based and,
therefore, should not be given much credence.

Furthermore, in cases of severe infraocclusion adjacent
teeth tend to tip and opposed teeth to supra-erupt towards
the region of the ankylosed tooth?57:89.10,

Radiographically ankylosis may be illustrated as the disap-
pearance of the lamina dura. The roots are less radiopaque
and as ankylosis evolves they can be less distinguished from
the surrounding bone''. The disorder in the periodontal liga-
ment, however, is not easy to illustrate the two-dimensional
intraoral x-ray. Additionally, a step in the occlusal plane is
observed and there may be an angular defect of the alveolar
bone angled towards the ankylosed tooth. Flat bone lev-
els between the primary molar and the adjacent permanent
teeth indicate that the primary tooth erupted evenly with the
adjacent tooth while angled or oblique bone levels between
the primary molar and the adjacent permanent first molar



indicate that the primary tooth is ankylosed and the per-
manent tooth continued to erupt'?'. Radiographic monitor-
ing may reveal self-correcting or angular failure with normal
premolar eruption®.

Depending on the degree of infraocclusion ankylosis is
classified as slight, moderate and severe™. Slight ankylosis
involves less than 2 mm of submergence while moderate
submergence shows infra-occlusion to the contact area. Fi-
nally, severe ankylosis results in clinical submergence well
below the adjacent contact area.

A.5 Treatment modalities for ankylosed primary teeth
with permanent successors

There are various therapeutic approaches according to the
age of the patient, the amount of tipping of the adjacent
teeth and the condition of the permanent successor. How-
ever, they are practical directions for the practicioner as
there is not sufficient evidence regarding the effectiveness
of these techniques. The techniques reported in the litera-
ture are the following:

(i) monitoring of ankylosed teeth'

In cases of ankylosed primary molars with successor pre-
molar, the eruption of the underlying premolars should be
monitored radiographically'™ 6. Kurol and Thilander® report-
ed that in 92.5% of cases the ankylosed deciduous molars
exfoliate naturally as the permanent successor erupted even
with temporary delay of six months. Therefore, these au-
thors claim that in most cases no intervention is required.

(ii) early extraction and space maintenance’

Radiographic evaluation is necessary for the clinician so
that disturbances of the normal eruption sequence can be
addressed by extraction of ankylosed deciduous molars
and maintenance of the space. Although an early extraction
of an ankylosed deciduous molar may delay the eruprion
and lead to space loss there are no studies to show that this
intervention actually helps in effective space management
and facilitates the eruption of the permanent successor.

(iii) restoration of occlusal height®'”

Another conservative treatment option is restoration of the
submerged-ankylosed primary tooth by the use of res-
ins, glass-ionomer cement or prefabricated stainless steel
crown in order to prevent tipping of adjacent teeth, restore
the occlusion to the correct height, thereby preventing the
tooth of the opposing arch from supraeruption. One pos-
sible advantage of restoration with composite resins relative
to the prefabricated stainless steel crowns is that they allow
space management through reproximation of the mesial
surface of the ankylosed deciduous molar alleviating pos-
sible crowding that may coexist and that can be performed
directly from the clinician without additional costs for the
patient. However, there is still need for further research to
establish whether the self correction of an ankylosed tooth
in occlusion is the result not only of the resorption of its
roots from the permanent successor but also is influenced
by the reestablishment of its functionality.

In cases of severe infraocclusion in young patients it has
been proposed as imprudent and even impossible to build-
up the occlusal surface with either composite resin or a
stainless steel crown''. In such cases luxation or extraction
have been suggested as the treatments of choice.

(iv) luxation of the ankylosed tooth*5!

The theory behind luxation of affected primary molars is that
the bony union between the alveolus and the ankylosed
teeth can be disrupted*.

B. Case report

Caucasian girl aged 6.8 years presented into our clinic with
Class Il division1 dentoalveolar malocclusion, severely an-
kylosed #55 (distance of 8 mm from the occlusal plane and
angular bone level in bitewing x-ray), inability of spontane-
ous resorption of its roots from the mesially displaced sperm
of #15 and lack of space in the upper right quadrant with
an upper midline asymmetry of 2 mm to the right compared
to the midline of the face. Taking into consideration that the
formation of the root development of #14 had reached ap-
proximately half of its final size we decided:
a. Immediate removal of #54 to speed up the eruption of
#14 and relieve the eruption path of #15
b. Restoration of #55 with composite resin in order to
avoid supraeruption of #85 and tipping of the adjacent
teeth (Figure 1)
One year later as the #14 erupted, the position of #15 im-
proved and started resorbing the ankylosed roots of sub-
merged #55. One and a half year after the first interven-
tion a lip bumper was placed in the maxillary arch. Seven
months later, the mesial part of #55, 65 was reproximated
to offer some of the leeway space to the canine area which
was lacking space (Figure 2). At the age of 9.8 years #55
showed mobility and was ready to exfoliate (Figure 3).

C. Discussion

In the literaturess it has been reported that infraocclusion
deteriorates significantly when the ankylosis coincides with
vigorous skeletal growth due to compensatory eruption of
adjacent teeth. During the phase of vigorous growth the
mean eruption fluctuates from 1.2 to 1.5 mm/year. After the
age of 18, the eruption is reduced to 0.1 to 0.2 mm/year on
average'®'®'° (Figure 2). Consequently, the earlier the anky-
losis-submergence takes place, the greater the chance to
observe more problems®. The ankylosis of primary molars
has a negative impact on the normal occlusal development
and can cause problems such as:

(a) a significant divergence of adjacent teeth in the area of
submerged teeth, which may cause a reduction of the
length of the arc, especially in cases of severe ankylosis
of the second primary molars in the early phase of the
mixed dentition®1!1421,

The adjacent to ankylosed primary molar teeth tend to
diverge significantly in the area of the submerged mo-
lar deciduous and to exhibit reduced movement in the
vertical plane?®. In cases of unilateral ankylosis, the mid-
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Figure 1. Taking into consideration the formation of the root of #14 which had reached approximately half of its final size we decided:
A) Immediate removal of #54 to speed up the eruption of #14 and relieve the eruption path of #15.
B) Restoration of #55 with composite resin in order to avoid supraeruption of #85 and tipping of the adjacent teeth.

line usually deflects towards the ankylosis side?. The first permanent molars®.

problem is greater when there is severe ankylosis of the (b) ectopic eruption or impaction of the successor
second primary molar in the primary dentition or in the premolar'?2

early phase of the mixed dentition adjacent to the first (c) increase in caries and periodontal disease
permanent molar as ankylosed second primary molars susceptibility*!.

constitute a potential periodontal threat for the adjacent
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Figure 2. One year later, #14 erupts and the position of #15 improves and starts resorbing the ankylosed roots of submerged #55. One and

a half year after the first intervention a lip bumper was placed in the upper arch and the mesial part of #55, 65 was reproximated in order to

relieve crowding.

The greater the distance of the primary molars from the oc-
clusal plane, the greater the challenge for surgical removal.
Potential destruction of the cortical bone during removal can
lead to periodontal problems of the successor premolar.

In the case presented, the young age of the patient (6.8
years) and the severe ankylosis of #55 (distance of 8 mm
from the occlusal plane and angular bone level in bitewing

radiography) did not allow a simple monitoring of anky-
losed teeth' without any intervention. On the one hand
the vigorous residual growth would create a risk of further
deterioration while on the other hand the severe ankylosis
of #55 created objective difficulties not only for its early
surgical extraction. Furthermore due to the displaced posi-
tion of the successor #15, there was the risk of relocation
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Figure 3. At the age of 9.8 years #55 was mobile and was about to exfoliate.

of #14 to the position of #15 with possible impaction of
#15, in case of removal of #55. A restoration of #55 with
composite resin in order to avoid supraeruption of #85 and
maintain its mesio-distal dimension avoiding deviations of
adjacent teeth without any other intervention rose fears of
possible impaction of #15 while it was technically difficult
as there was not good access to the ankylosed tooth. So
an innovative treatment modality was decided. Given that
root formation of #14 had reached half its final size, immedi-
ate removal of #54 was decided in order to accelerate the
eruption of #14 and relieve the path of eruption of #15. This
at the same time cleared the way for unobstructed restora-

tion of #55 and restablishment of its functionality through
positioning of resin in its occlusal surface. The resin was
preferred compared to the glass-ionomer cement because
of its greater resilience for the time period expected for the
tooth to remain in the dentition while using stainless steel
crown was rejected because it would not allow the reproxi-
mation of the mesial surface for effective management of
the leeway space to partially relieve anterior crowding. The
eruption of #14 improved the eruption path of #15 which
helped in resorbing the roots of #55. Similarly, the inclusion
of #55 in the occlusion may have contributed to the resolu-
tion of ankylosis of #55.

Conclusions

Every case with ankylosed tooth and permanent successor should be treated on an individual basis after taking in consider-
ation the clinical and radiologic findings of the particular patient. When the underlying premolar is present and the distance
from the occlusal plane is not progressive, then appropriate monitoring with emphasis on the assessment of the path of
eruption is indicated. When a severe occlusal disorder is present and the presence of the successor premolar is confirmed,
the extraction and the management of the space are deemed appropriate. But in certain cases, as in the reported case, early
diagnosis and conservative management of the ankylosed deciduous second molar in the upper jaw with restoration to the
level of the occlusal plane and improving the path of eruption of the successor permanent teeth led to the relieve of the an-
kylosis and maintained the space three dimensionally, has avoided secondary impaction of a permanent successor and led
to the reduction of the need for orthodontic treatment. Studies need to be designed to investigate the validity of the above
clinical treatment.
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Treatment-related factors of orthodontically induced root resorp-
tion

Evangelia Lempesi'? , Anna lliadis', Despina Koletsi'?

ABSTRACT

Background/ Objectives: Orthodontically induced inflammatory root resorption (OIIRR) is an inevitable consequence of orth-
odontic treatment. The purpose of this systematic review was to assess the effect of various mechanical orthodontic treatment
factors in relation to OIIRR.

Methods: Electronic searches in MEDLINE, Cochrane Database of Systematic Reviews, Cochrane Central Register of Con-
trolled Trials, without language restrictions were performed. Unpublished literature was also identified through Clinical Trials,
gov and the National Research Register. Randomized controlled trials (RCTs) comparing orthodontic treatment-related factors
of OIIRR were to be included. Data extraction was conducted through standardized extraction forms. Risk of bias assessment
of the included studies was carried out in line with the Cochrane Risk of Bias tool. Two review authors were responsible for
study selection, validity assessment and data extraction.

Results: Eighteen RCTs were included in this review. Only qualitative synthesis of the results was feasible. There is some evi-
dence that heavy forces may produce more OIIRR than light forces, while there is insufficient evidence to determine whether
or not there is a difference in OIIRR between different bracket prescription, archwire sequencing, or treatment techniques. The
interpretation of the results needs caution, because all trials were at high or unclear risk of bias and a number of methodologi-
cal limitations were identified. Potentially confounding factors likely to have influenced the outcomes of the included RCTs,
were short experimental periods, pretreatment crowding and irregularities, post-hoc subgrouping and multiplicity issues.
Conclusions: There is no reliable evidence from the trials included in this review that any specific mechanical factor predomi-
nates with regard to OIIRR susceptibility. Further well-designed and conducted, adequately-powered RCTs are required to de-
termine whether certain treatment-related factors make a clinically important difference to the amount and severity of OIIRR.

Introduction

Root shortening is an inevitable consequence of orthodon-
tic tooth movement' and the term orthodontically induced
inflammatory root resorption (OlIRR) has been proposed
to describe this adverse effect of orthodontic treatment.?
Reported OIIRR prevalence varies from 73% to 92%%° with
respect to study type and diagnostic technique implement-
ed. For OIIRR evaluation various quantitative and qualita-
tive methods have been proposed.®® The majority of orth-
odontic patients experience less than 2.5mm OIIRR when
panoramic or periapical radiographs are used as diagnostic
means®'°. By using graded scales OIIRR is usually classified
as minor or moderate®''. Sameshima and Sinclair'? have re-
ported severe root resorption of more than 20% of the total
length for all four maxillary incisors in 2.9% of orthodontic
patients. The teeth typically affected are the maxillary lateral
and central incisors®® 1315,

At present it is uncertain how specific treatment-related fac-
tors may interfere in the root resorption phenomena, since
OlIRR is caused by a combination of biological and me-
chanical factors2'®. Others classify etiological factors into
patient-related, such as heredity and trauma and treatment-
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related'. A number of studies has evaluated the role of vari-
ous parameters with respect to OIIRR, such as gender'®,
age*'%8 trauma''*, malocclusion®'%'8, agenesis status'®2,
root morphology and shape®'®2, mechanotherapy'20-22
type of orthodontic force?*2 and orthodontic treatment du-
ration?. Interestingly, studies vary in their findings on the
same variables. By synthesizing the results from observa-
tional clinical trials in order to identify factors associated
with OIIRR, Segal et al.'” identified that possible causative
factors of OIIRR may be summarized in the total distance
the tooth apex had moved and the time needed for this. In
another systematic review including only randomized clini-
cal trials, evidence suggested that heavy forces are more
harmful especially with incisor intrusion’.

Although typically OIIRR is inconsequential and an inciden-
tal radiographic finding, resorption of an incisor by 5mm or
more has been estimated to occur in 5% of orthodontic pa-
tients?” and can seriously compromise the longevity of the
affected tooth. Orthodontists may be blamed for OIIRR even
by people involved in the field of dentistry?® and it is pos-
sible that OIIRR could become an issue of legal dispute®.
With a number of orthodontic mechanics available, it is
therefore very important for the orthodontists to understand
which one is least harmful in terms of scientific, judicial, le-
gal and ethical reasons. More evidence is required to deter-



mine treatment-related risk factors and clinical management
of OIIRR'. In presence of the increasing amount of OIIRR
research in the scientific literature and the inconclusive re-
sults of previous reviews"', an updated, systematic search
of the relevant literature was considered meaningful. The
purpose of this systematic review was to identify specific
treatment-related factors that may influence the prevalence
and severity of OlIRR.

Materials and Methods

The following selection criteria were applied for this system-

atic review:

a) Study Design: Randomized controlled trials comparing
tooth/root length before and during or after treatment

b) Participants: Patients undergoing orthodontic treatment
irrespective of age, gender and ethnicity with no history
of root resorption

c) Interventions: Orthodontic treatment with any appliance
or force type

d) Comparisons: Different types of appliances used or use
of an untreated control group (i.e patients or quadrants
within the same subject)

e) Outcome measures: The primary or secondary outcome
measure was OIIRR recorded by treatment group at the
end of experimental period radiographically or histologi-
cally

f) Exclusion criteria: Studies including traumatized or en-
dodontically treated teeth or teeth with history of previ-
ous root resorption

Search strategy for study identification

Electronic search within the following databases was un-
dertaken in November 15th 2013 (Appendix 1): Medline
(1969 to November 2013), Cochrane Database of System-
atic Reviews (November 2013), Cochrane Central Register
of Controlled Trials (November 2013). Additionally, unpub-
lished literature was searched in ClinicalTrials.gov (www.
clinicaltrials.gov) and the National Research Register (www.
controlled-trials.com), using the terms “root resorption”
AND “orthodontic treatment”. Hand searches of the refer-
ence lists of the retrieved for full-text assessment articles
were also conducted.

Data collection and Risk of bias assessment

Study details were collected using a pre-determined form
designed for this purpose and entered into the 'Characteris-
tics of included studies’ table. Two review authors extracted
the relevant data. The reviewers were not blinded with re-
gard to authors’ identity and origin of the study. Titles and
abstracts were examined first followed by full-text evaluation
of any potential for inclusion article. Information was ob-
tained from each included study on the following domains:
(a) study design, (b) participants, (c) intervention/s, (d) out-
comes, and (e) observation period.

The reviewers graded the selected trials using a simple
contingency form following the domain-based evaluation
described in the Cochrane Handbook for Systematic Re-

views of Interventions 5.0.2.30 The following domains were
assessed as of low, unclear or high risk of bias: 1. random
sequence generation, 2. allocation concealment, 3. blinding
of participants and personnel, 4. blinding of outcome as-
sessors, 5. incomplete outcome data, 6. selective outcome
reporting and 7. other sources of bias.

These assessments were reported for each individual study

in a 'Risk of bias’ table and the overall risk of bias assess-

ment was as follows:

(A) Low risk of bias (plausible bias unlikely to seriously alter
the results): if all key domains were considered of low
risk.

(B) Unclear risk of bias (plausible bias that raises some
doubt about the results): if one or more key domains
could not be evaluated with certainty.

(C) High risk of bias (plausible bias that seriously weakens
confidence in the results): if one or more key domains
were considered of high risk®.

Results

Search details and study description

The electronic search identified 19 articles?'23'4 describ-
ing 18 trials to be included in the systematic review after
full-text evaluation (Figure 1).

Table 1 outlines the characteristics of the included stud-
ies. All studies were randomized controlled trials (RCTs), 5
parallel in design, either two-2'-22% or three-arm®°. Thirteen
(72.2%) out of 18 trials adopted a split-mouth design. Elev-
en of the included studies are part of a series of investiga-
tions on the physical properties of root cementum and root
resorption at the University of Sydney in Australia. The study
samples ranged from 8 to 154 patients contributing with 16
to 532 teeth. It was not feasible to undertake a quantitative
synthesis, because these studies used different methodolo-
gies and reporting strategies.

Characteristics of participants

Patients were recruited either prior to orthodontic treatment
on the basis of severe crowding requiring first premolar
extractions??2631-34.96:8841-44 or Class Il malocclusion ' or 6
months after the initiation of orthodontic treatment for ear-
ly identification of OlIIRR*#°. Mean age on treatment start
ranged between groups from 9.8 to 19 years.

Characteristics of interventions

Heterogeneity was inspected among the included studies
with respect to force magnitude (high vs light), type (tip-
ping/ rotational/ torquing/ extrusive/ intrusive), duration
(4 or 8 or 12 weeks or during the whole active treatment
with fixed appliances) and activation periods (continuous
vs intermittent). In addition, various orthodontic appliances,
such as removable thermoplastic appliance vs fixed appli-
ance®, straightwire vs standard edgewise?', self-ligating vs
conventional brackets? and different archwire sequences
were compared®. In one study two different treatment ap-
proaches for Class Il correction were compared?.
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Figure 1. Flow-diagram of article retrieval.

Risk of bias in included studies

The method used to generate random sequence allocation
was clear in only 3 studies, which used stratified block ran-
domization scheme controlling for sex®, a combination of
simple (unweighted dice) with block randomization* and
restricted random number table?. The other studies used
the terms “randomly assigned” or “randomly allocated”
throughout the manuscript, but without proper explanation
or justification. Concealment of allocation was adequately
described and implemented in 2 RCTs using thick, opaque
envelopes® and central external telephone system?, where-
as no details were provided in the rest of the articles. Blind-
ing of caregivers and patients was not feasible due to the
nature of the interventions. Blinding of outcome assessors
was adequately followed in 5 trials?22343540 " with the exam-
iners not aware of patient allocation during radiographic
evaluation of individual’s data. Experimental period, which
may have affected patient adherence, varied among studies.
Overall, a low number of dropouts was identified, with the
RCT of Reukers et al.?" presenting the highest number (ie.
ndrop=88). However, patient non-adherence was generally
balanced between the treatment arms and the reasons for
attrition were not related to interventions. All trials suffered
from unclear selective reporting. Only one trial, which was
based on retrospective collection of data, was registered®,

while for the rest there was no available protocol to provide
enough information that the published records included all
prespecified outcomes. Among other sources of possible
bias the most often one encountered in all split-mouth tri-
als was a possible influence of the crowded premolars and
irregular contacts on the force administration. Other prob-
lems could be attributed to post-hoc subgrouping and the
resulting multiplicity issues. In 2 studies the first premolars
analyzed were both mandibular and maxillary?®2436, In such
cases a confounding impact of differences in root morphol-
ogy and bone characteristics was considered possible.
Overall, none of the included trials was rated at low risk of
bias. Seven studies were judged as of unclear risk of bias
(Figure 2, Figure 3).

Effects of interventions

The included studies were grouped in comparisons accord-
ing to clinical-related issues.

Light vs heavy forces

Eight split-mouth studies described in 9 articles investi-
gated the role of force magnitude during various orthodon-
tic tooth movement types, in patients needing premolar
extractions for orthodontic reasons. They are all from the
same research group of University of Sydney, Australia.
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Figure 2. Risk of bias summary: judgment about each risk of bias
item for the included studies. The “plus sign” in the green circle
indicates low risk of bias; the “question mark” within the yellow
circle indicates unclear risk of bias and the “minus sign” in the red
circle indicates high risk of bias.

Three of them compared fixed orthodontic light (25 g) with
heavy (225 g) continuous force by applying buccal tipping
force?+364243 - All studies found that heavy forces produced
significantly more OIIRR than light forces or controls (Table
2). Heavy forces in both compression and tension areas
produced significantly more OIIRR than in regions under
light compression and light tension forces®. The maxillary

premolars seemed to be more susceptible to OIIRR than did
the mandibular premolars*.

Similar findings have been demonstrated after the admin-
istration of other types of orthodontic forces such as intru-
sion, extrusion, distal tipping and rotation (Table 2). The
volume of the OIIRR craters was found to be related to the
magnitude of the intrusive®, extrusive*', rotational force* or
distal tipping® applied.

In contrast to the other studies in the same section, the
differences in OIIRR after the application of either light or
heavy buccal root torque were not statistically significant
(mean difference: 0.03mm; 95% CI: -0.04; 0.10; P= 0.59).
All the aforementioned trials were judged to be at high risk
of bias overall, except for the studies of King et al.*® and
Paetyangkul et al.“2, which were “unclear”.

Effect of force duration

OIlIRR has been related not only to force magnitude but also
to force duration. Light forces were found not to cause more
OIlIRR up to 8 weeks of force application; however, OIIRR
amount significantly increased from 4 to 8 weeks of heavy
force application. Lastly, the amount of OIIRR increased sig-
nificantly from 8 to 12 weeks of force application with either
light or heavy orthodontic forces*. This study was judged to
have a high risk of bias, because of post-hoc subgrouping
weaknesses and possible selection bias as no randomiza-
tion was done with respect to duration of force application.

Continuous vs intermittent forces

Acar et al.® compared a 100g-elastic force in either an in-
terrupted (12 hours per day) or a continuous (24 hours per
day) application. Teeth experiencing orthodontic movement
had significantly more OIIRR than control teeth. Continuous
force produced significantly more OIIRR than intermittent
force application (mean difference: 0.05; 95% CI: 0.02, 0.08;
p<0.01). Based on the available evidence, the risk of bias
was judged to be high. Obscurity in many parts of meth-
odology, compliance issues not clearly addressed and the
combined sample of maxillary and mandibular teeth may
have seriously influenced the results.

Ballard et al.®> examined only maxillary first premolars ap-
plying a different reactivation scheme. Initial buccally di-
rected continuous force (225 g) was compared with inter-
mittent force with a 3-day rest period followed by a 4-day
force application period (225 g). In agreement with the pre-
vious study, they found that intermittent force produced less
OIlIRR than continuous force (mean difference: -0.17; 95%
Cl: -0.18, -0.16; p<0.001). Based on the reported data of
the article, the risk of bias was judged to be unclear.

Aras et al.®" applied 2-weekly reactivations of continuous
buccal tipping force (150g) vs 2-weekly reactivations of
intermittent force and 3-weekly reactivations of continu-
ous force vs 3-weekly reactivations of intermittent force.
Continuous forces showed higher OIIRR volumes, but the
difference between the continuous and intermittent forces
was statistically significant only in the 3-weekly reactiva-
tions (mean difference: 1.06mm; P<0.01). This study was
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Figure 3. Risk of bias graph: judgement about each risk of bias item presented as percentages across all included studies.

judged to present high risk of bias, due to the small unjus-
tified sample selected, the small reactivation periods and
multiplicity issues.

Effect of reactivation periods

Aras et al.®" investigated the effect of the timing of reactiva-
tion on OIIRR, whether a 3-day pause was given for inter-
mittent forces or not for continuous forces. They compared
2-weekly vs 3-weekly reactivations of continuous force and
2-weekly vs 3-weekly reactivations of intermittent force.
They found that OIIRR decreased irrespective of the timing
of reactivation, when a pause was given. Timing of reacti-
vation might have critical importance on continuous force
applications, since 2-weekly reactivations produced faster
tooth movement with similar OlIRR when compared with
intermittent force. As mentioned previously, this study was
judged to have a high risk of bias. The small sample size,
multiplicity issues and the small periods between reactiva-
tions may question the credibility of the trial.

Intrusive vs extrusive forces

Han et al.*” found that OIIRR from extrusive forces contrary
to intrusive forces (percentage difference in mean resorbed
area: 5.23%) was not significantly different from the con-
trol group (percentage difference in mean resorbed area:
0.76%). Intrusive force caused a 4-fold increase in the per-
centage of resorbed root area compared to extrusive force
(mean difference: 4.47; 95% Cl: 2.64, 6.30; p<0.001). How-
ever, the correlation between intrusion and extrusion in the
same patient was high (r= 0.774). This study was desig-
nated as unclear risk of bias.

Removable thermoplastic appliance vs fixed appliance

Barbagallo et al.*® compared forces applied with removable
thermoplastic appliances (TA) and fixed orthodontic appli-
ances. The results showed that teeth experiencing orth-
odontic movement had significantly more OIIRR than did
the control teeth. Heavy force (225 g) produced significantly

more OlIRR (46.45mm) than light force (25 g) (26.18mm)
(mean difference in volume: 20.3; 95% Cl: 17.60, 22.93;
p<0.001) or TA force (29.03mm) application. Light force
and TA force resulted in similar OlIRR (mean difference:
2.85mm). This study was judged to be at high risk of bias,
since there are serious concerns about the timing of ran-
domization in relation to the follow-up phase. Originally 32
patients participated in the study but finally 27 of them were
randomly allocated into 3 groups. Lastly, the study did not
account for compliance issues.

Archwire sequence

Mandall et al.** compared 3 orthodontic archwire sequenc-
es in terms of patient discomfort, OlIRR, and time to work-
ing archwire. All patients were treated with maxillary and
mandibular preadjusted edgewise appliances (0.022-in
slot). The results showed no significant difference between
archwire sequences. There was also no significant differ-
ence between the proportion of patients with and without
OIIRR between archwire sequence groups. This study was
generally well designed and considered unlikely to present
significant biases.

Straightwire vs standard edgewise

Reukers et al.?' compared the prevalence and severity of
OIlIRR after treatment with a fully programmed edgewise ap-
pliance (FPA) and a partly programmed edgewise appliance
(PPA). All FPA patients were treated with 0.022-in slot Roth
prescription brackets (“A” Company, San Diego, Calif), and
misplaced brackets were rebonded. All PPA patients were
treated with 0.018-in slot Microloc brackets (GAC, Central
Islip, NY), and the archwires were adjusted for misplaced
brackets. Results showed no significant differences in the
amount of root length loss (FPA, 8.2%; PPA, 7.5%, mean
difference: 0.7%; 95% CI: -2.8, 4.3) or prevalence of OIIRR
(FPA, 75%; PPA, 55%, mean difference: 20%; 95% Cl:-4,
44) between the groups. This study was considered unlikely



to present significant bias, but undetected interactions may
have been encountered due to variations of 2 variables in-
volved —slot size and appliance programming. In addition
insufficient reporting of attrition (not stated number random-
ized and allocated to treatment) was another limitation of
the study.

Self-ligating vs conventional brackets

Scott et al.?? investigated the effect of either Damon3 self-
ligating brackets or a conventional orthodontic bracket sys-
tem on mandibular incisor OIIRR. Patients were treated with
Damon3 self-ligating or Synthesis (both, Ormco, Glendora,
Calif) conventionally ligated brackets with identical arch-
wires and sequencing in all patients. The results showed no
difference (mean difference: 1.1; 95% CI: -0.5, 2.6; P=0.18)
in mandibular incisor OIIRR (Damon3, 2.26 mm, SD 2.63;
Synthesis, 1.21 mm, SD 3.39) between systems. This trial
was designated as high risk of bias, due to imbalances in
numbers allocated and analyzed despite the restrictions
used in randomization.

Two phase vs 1 phase Class Il treatment

Brin et al.*® examined the effect of 2-phase vs 1-phase Class
Il treatment on the incidence and severity of maxillary inci-
sors OIIRR. The results showed that children treated in 2
phases with a bionator followed by fixed appliances had
the fewest incisors with moderate to severe OIIRR, whereas
children treated in 1 phase with fixed appliances presented
the highest amount of OIIRR. However, the difference was
not statistically significant. As treatment time increased, the
odds of OIIRR also increased (P=0.04). The odds for an
incisor experiencing severe OlIRR were greater following a
large reduction in overjet during phase 2. This study was
judged to have an unclear risk of bias, because it had no
description of allocation concealment method and all data
was collected retrospectively.

Effect of treatment pause in patients experiencing
OIIRR

Levander et al.*® investigated the effect of a pause in ac-
tive treatment on teeth that had experienced OIIRR during
the first 6 months with fixed appliances. All patients were
treated with edgewise 0.018-in straight-wire appliances. The
results showed that the amount of OIIRR was significantly
less (mean difference: -1.1; 95% CI: -1.5, -0.7; p<0.001) in
patients treated with a pause (0.4 0.7 mm) than in those
treated with continuous forces without a pause (1.5+0.8
mm). The study was rated as having a high risk of bias,
because the tooth analysis implemented by the research-
ers did not account for the correlated nature of data and
the diagnostic criteria for initial OIIRR were unclear. In addi-
tion, no information was given to clarify the randomization
method, allocation concealment and assessor blinding.

DISCUSSION

Severe root resorption is one of the most significant poten-
tial adverse consequences of fixed-appliance orthodontic

treatment, with root length loss of more than 20% of all four
maxillary incisors shown in almost 3% of orthodontic pa-
tients™. A combination of biological and mechanical factors
is implicated in OlIRR?'. Specifically, known biological pre-
dictors include genetic susceptibility*>*¢, and important me-
chanical factors include the degree of required tooth move-
ment, force levels, nature and direction of forces, torque
movements, and prolonged treatment''”. This systematic
review was limited to address only to mechanical risk fac-
tors for clinically practical reasons, as biological factors are
beyond clinician’s control. Eighteen trials were considered
appropriate for inclusion in this review.

The present systematic review excluded observational
studies. Well-conducted systematic reviews and properly
executed well-designed randomized clinical trials (RCTSs)
provide the best evidence on the efficacy of health-care in-
terventions*. In spite of the considerable amount of OIIRR
research in the scientific literature from randomized clinical
trials, there was no RCT judged of low risk of bias. Details
of randomization procedures were poorly-reported in the
majority of the included studies with allocation conceal-
ment reported adequately in only 2 of the RCTs. The use of
terms such as “randomly assigned” or “randomly allocated”
in the title*® and throughout the manuscript without proper
explanation or justification is an already identified problem
in medical and dental specialties**°.

The methodology of the included studies was too heteroge-
nous to proceed with a quantitative synthesis. In many trials,
the measurement techniques for OIIRR were not uniform or
on similar teeth. Apart from the heterogeneity in reporting
data, there was also lack of uniformity for the OIIRR detec-
tion method as two-D radiographs, light microscope, scan-
ning electron microscope, and microcomputed tomography
had been used.

Thirteen out of the 18 included RCTs adopted a split-mouth
design. This predominance of split-mouth over parallel-
group design could be explained by their advantages, such
as the smaller sample size required and the low risk of intro-
ducing post-randomization bias due to unequal or informa-
tive loss to follow-up®'. For the specific orthodontic interven-
tions in which only one tooth within quadrant was allocated
to an intervention, split-mouth design was also simple in
conducting and analysis. Otherwise, if sites were nested
within patients and teeth were nested within sites, producing
clustering effects, complexity would increase for split-mouth
designs. However, the results of the quality assessments
and the short experimental periods of these studies led to
the conclusion that their validity is limited. Each split-mouth
study analyzed premolars— teeth not typically or severely
affected by OIIRR. The crowding and irregularities prior to
orthodontic treatment could compromise the comparability
of the quadrants to which both interventions were applied.
The results of the present systematic review reveal that
heavy forces produced significantly more OIIRR than light
or zero forces irrespective of tooth movement type with the
exception of torquing movements. It is believed that higher



forces cause more extensive OIIRR, because the rate of la-
cuna development is more rapid, and the tissue repair pro-
cess is compromised?+?3%36_ There is some evidence that
OIlIRR increased significantly with timing of force application
irrespective of the orthodontic force magnitude. Similarly, in
a meta-analysis'’, treatment duration was highly correlated
with OIIRR. Little evidence was found to support that con-
tinuous force produced significantly more OIIRR than inter-
rupted force application, while findings indicating that OlIRR
decreases irrespective of the timing of reactivation, when a
pause was given were inconclusive. Limited evidence sug-
gests that both light forces and forces from thermoplastic
appliances result in similar OIIRR, which was significantly
more than in the controls. In the present systematic review,
the included studies examining intrusive force applications
resulted in significantly increased OIIRR as compared to the
controls®%”, whereas OIIRR from the extrusive force group
was not significantly different from the controls®”. When
comparing straight-wire and standard edgewise techniques,
no significant differences in the amount or prevalence of
OlIRR were observed between groups. There is little evi-
dence in the literature for or against self-ligating brackets?
specific archwire sequencing®, and 1-phase and 2-phase
Class Il treatments® with respect to OIIRR severity. It has

been speculated that the amount of OIIRR is less in patients
treated with a pause than in those treated with continuous
forces without a pause®; however, the quality assessment
of the present review suggested that both credibility and
clinical application of these results are compromised.

The findings from this systematic review relate to the sub-
jectivity inherent in assessing the methodological quality of
trials with a tool such as the Cochrane Risk of Bias tool.
Moreover, lack of reporting does not necessarily guarantee
that the characteristic under investigation was not fulfilled.52
Errors of omission could have been investigated further by
direct contact with authors of the primary publications; how-
ever, this is difficult and may lead to outcomes lacking cred-
ibility®®. Nevertheless, the possibility of deficient reporting
highlights the significance of using reporting checklists to
improve the quality of reporting in future research.

The present study included 3 RCTs?'%3 following pa-
tients during the entire orthodontic treatment period. No
split-mouth study lasted longer than 12 weeks. Longer tri-
als would be more appropriate to evaluate the full effects
of orthodontic tooth movement on OIIRR. As a result, the
scientific evidence supporting clinical recommendation to
control OIIRR in patients undergoing fixed orthodontic ap-
pliance is insufficient to allow definite conclusions.

Conclusions

On the basis of the present systematic review, the following conclusions could be drawn:
1. Heavy force application produced significantly more OIIRR than light force application for almost any type of orthodontic

movement.

2. Inlack of high quality studies other associations could not be substantiated.
3. Standardization of reporting methods for future studies is recommended to facilitate a possible quantitative synthesis of

the available data.

4. Well-designed and conducted, adequately-powered RCTs are required to determine whether certain treatment-related
factors make a clinically important difference to the amount and severity of OlIRR.

Appendix

Appendix 1. Search strategy followed in Medline
Limits: ‘Humans’, no language restriction applied
Publication date: from 1969/01/01 to 2013/11/15
Search Builder: ‘All Fields’

#1 ((orthodontics) OR (orthodontic treatment) OR (orthodontic movement) OR (tooth movement) OR (orthodontic appli-

ances) OR (orthodontic forces)

#2 ((root resorpt*) OR (tooth resorpt*) OR (external apical root resorption) OR (EARR) OR (ERR) OR (orthodontically induced

inflammatory root resorption) OR (OIIRR) OR (OIRR)

#3 ((randomized controlled trial) OR (randomised controlled trial) OR (randomized clinical trial) OR (randomised clinical

trial))
Combination using “OR” and “AND” Boolean operators:

((orthodontics) OR (orthodontic treatment) OR (orthodontic movement) OR (tooth movement) OR (orthodontic appliances)
OR (orthodontic forces)) AND ((root resorpt*) OR (tooth resorpt*) OR (external apical root resorption) OR (EARR) OR (ERR)
OR (orthodontically induced inflammatory root resorption) OR (OIIRR) OR (OIRR)) AND ((randomized controlled trial) OR
(randomised controlled trial) OR (randomized clinical trial) OR (randomised clinical trial))
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Self-ligating brackets do not increase the efficiency of orthodon-
tic treatment. An evidence-based review

Padhraig S. Fleming', Kevin O’Obrien?

The efficiency of a system has been defined as one ‘achieving maximum productivity with minimum wasted effort or expense’.
Over the past century orthodontists have attempted to enhance the efficiency of treatment by attempting both to reduce the
duration of orthodontic treatment and the length of orthodontic appointments’. While mean treatment times of 1 to 2 22 years
are commonly reported, the quest to further reduce orthodontic treatment duration persists. A range of techniques and ap-
pliances, including surgical techniques*; use of vibratory stimulation®; customisation of wires and brackets®; avoidance of
treatment phases’; and orthodontic extractions, continue to be proposed with the expressed aim of furthering this progres-
sion. The most high profile of these developments have been Self-ligating brackets (SLBs), which were initially touted as a
technique to improve operator efficiency as early as the 1930’s®. The theoretical basis for reduced treatment time with SLBs
was founded upon both secure, robust engagement facilitating efficient initial alignment and reduced friction accelerating
space closure (Figure 1). The marketing of SLBs has been controversial, however, with the advocates of this type of treat-
ment being overly optimistic about their potential effects and, consequently, overlooking or ignoring the findings from clinical
research studies® ™.

Chairside efficiency and ease of use

There is a wealth of evidence to suggest that use of self-Ii-
gating systems results in a consistent but modest reduction
in chair-side time over conventional appliances® ''-'> (Table
1). In a meta-analysis16, results from two comparable stud-
ies® ® were included indicating a mean time saving of 20
seconds per arch with slide opening compared with ligature
removal. However, no significant time difference was noted

ent finds than previous observational studies' 8. Observa-
tional studies are invariably compromised by the likelihood
of selection bias, observer bias and confounding stemming
from susceptibility to uncontrolled factors including varying
operator experience and preference, differing arch wires
and sequences, and inconsistent appointment intervals.
These studies were most notable for the large discrepancy

for slide closure and replacement of ligatures. Proponents
have suggested saved time could be availed of to sched-
ule more patients; increase efficiency; improve patient re-
lations; or to allow oral hygiene reinforcement!'. Neverthe-
less, a saving of 40 seconds per patient is of limited value
and is unlikely to compelling enough to change practice for
most clinicians.

Efficiency of treatment
In recent years clinical trials investigating the efficiency of

treatment with SLBs has emerged, producing rather differ-
Paper SLB
Maijer and Smith (1990)" SPEED™
Shivapuja and Berger (1994)"

Voudouris (1997)% Interactwin™

Harradine (2001)® Damon SL™
Berger and Byloff (2001)™ SPEED™
Turnbull and Birnie (2007) Damon 2™

Activa™, Edgelok™, Speed™

in treatment duration with mean treatments for conventional
brackets ranging from 23.5 ® to 31 ' months. This discrep-
ancy suggests that any advantage attributable to bracket
type is likely to be dwarfed by extraneous factors including
the skills, standards and ability of the operator. Neverthe-
less, the enduring message from these studies was that
SLBs were responsible for significantly reducing treatment
times and visits without impairing the occlusal outcome.
This assumption remained unchallenged until more robust
prospective research began to emerge 4 years later. This
prospective research was initially restricted to efficiency dur-

Conventional mode of ligation Saving
Elastomerics 7 mins
Elastomerics 1 min
Elastomerics 2.5 mins
Elastomerics 25 sec
24.48 2-3 mins
20.4 1.5 mins

Table 1. Studies comparing chairside time differences with SLBs and conventional brackets (CBs).

" Senior Clinical Lecturer/Consultant Orthodontist at the Institute of Dentistry, Queen Mary, University of London, U.K.
2 Professor of Orthodontics in the School of Dentistry, University of Manchester, U.K



Figure 1. Alignment of severely crowded maxillary arch on a non-extraction basis can be undertaken with (a-e) or without (f-j) adjunctive use of
NiTi coilspring to recreate space for excluded teeth. Alignment is facilitated by wire engagement afforded by the secure clip or gate mechanism
of the self-ligating bracket.




Study Methods Subjects
Miles (2005)" | CCT, Observed at 48 patients. Mean age
10 and 20 weeks 17.1 years, 26 male, 32
female
Miles et al. CCT, split-mouth 58 consecutive patients.
(2006)%° design, Observed Mean age 16.3 years, 18
at 10 and 20 weeks = male, 40 female
Pandis et al. CCT, Observed 54 patients. Mean age
(2007)2! until alignment 13.7 (1.38) years, 11
achieved male, 43 female
Scott et al. RCT, Observed at 62 patients recruited.
(2008)%2 8 weeks and fol- Mean age 16.27 (4.47)
lowing mandibular  years, 32 male, 30
alignment female
Fleming etal. | RCT, Observed at 8 | 65 patients. Mean age
(2009)% weeks 16.28 (2.68) years, 22
male, 43 female
Miles and RCT, Observed at 60 patients. 22 male, 38

Weyant (2010)*

10.7 weeks

female

Ong et al. CCT, Observed at | 50 patients. 20 male, 30
(2010)* 10 and 20 weeks female

Pandis et al. RCT, Observed at 50 patients. 17 male, 33
(2011)2 10 and 20 weeks female

Group 1:
Group 2:

Interventions

24 patients with SmartClip™
24 patients with Victory™

Lower appliance with Damon 2™ or

Outcomes

- Rate of initial alignment
lower 3-3

- Rate of initial alignment

Victory™ brackets in alternate quad- lower 3-3
rants
Group 1: 27 patients with Damon 2™ -Time taken (days) to align
Group 2: 27 patients with Microarch™ | lower 3-3
Group 1: 33 patients with Damon 3™ - Rate of initial alignment
Group 2: 29 patients with Synthesis™  lower 3-3
- Time taken (days) to align
lower arch in 0.019 X 0.025”
SSW
Group 1: 32 patients with SmartClip™ | - Rate of initial alignment
Group 2: 33 patients with Victory™ lower 6-6
Group 1: 30 patients with InOvation - Rate of initial alignment
CTM upper 3-3
Group 2: 30 patients with Clarity™
Group 1: 40 arches with Damon3™ - Rate of initial alignment
Group 2: 44 arches with CBs (26 upper and lower 3-3

Victory™, 18 MiniDiamond™)

Group 1:
Group 2:

25 arches with Damon3™
25 arches with Microarch™

- Rate of initial alignment
lower 3-3

Table 2. Results from clinical trials comparing the rate of initial orthodontic alignment with SLBs and CBs.

ing one stage of treatment, including the efficiency of initial
orthodontic alignment'®2 and the rate of orthodontic space
closure?; however, prospective studies encompassing
treatment in its entirety have emerged more recently.

Efficiency of arch alignment

The efficiency of initial alignment has been analysed in pro-
spective studies over a time period of up to 20 weeks'™%,
Based on the outcomes from these ftrials it appears that,
despite their associated costs, self-ligating brackets may of-
fer no advantage with respect to treatment efficiency (Table
2).

In a prospective study involving 48 participants, Miles
(2005) ' compared alignment efficiency wth SmartClip™ and
conventional twin brackets. SmartClip™ was found to be no
more effective at reducing irregularity during the initial stage
of treatment than the conventional twin bracket ligated with
elastomeric modules or stainless steel ligatures, with slight-
ly more irregularity remaining after initial alignment in the
group treated with SmartClip™; this was attributed to the
rotational play allowed by the passive self-ligating system
using a 0.014 inch aligning NiTi wire. This study was lim-
ited by a small sample size; two-dimensional measurement;
inclusion of both extraction and non-extraction cases; and
confinement of measurement to the labial segment only.
These findings were mirrored by Scott et al.2 in a random-

ized controlled trial of Damon 3™ and a conventional ap-
pliance in subjects treated with mandibular first premolar
extraction. In a further clinical investigation of 58 patients,
Miles et al. (2006)20 compared efficiency of alignment and
patient comfort related to Damon 2™ and a conventional
twin bracket in non-extraction cases, using a split-mouth
study design. At 10 and 20-week intervals the twin bracket
had achieved an irregularity index of 0.2mm lower than Da-
mon 2™ brackets. Similar findings were reported by Pandis
et al. (2007)?' in a controlled clinical trial involving Damon
™ and Microarch™ appliances revealing no significant dif-
ference overall in the time taken to align the mandibular
arch. A further randomized controlled trial 23 has reported
little difference in alignment efficiency with an initial aligning
wire (0.016 inch NiTi) with SmartClip™ and Victory™ sys-
tems in subjects treated without extraction. This study of
65 patients involved three-dimensional measurements and
encompassed 11 mandibular contact points. Similarly, no
difference in the rate of alignment could be attributed to ce-
ramic SLBs compared to ceramic CBs in a further random-
ized controlled trial over a period of 10.7 weeks?.

Overall, these studies involving 397 participants indicate
that, if any time saving does arise from the use of self-li-
gating brackets, it does not become apparent in the initial
alignment phase of treatment. However, alleviation of den-
tal irregularity is difficult to measure perfectly; most trials



Paper N SLB Treatment time with  Treatment time
SLBs with CBs
Eberting et al., (2001)"7 215 Damon SL™ 25 31
Harradine (2001)® 60 Damon SL™ 19.4 23.5
Hamilton et al. (2009)® 762 InOvation™ 15.5 15.8
*Fleming et al., (2010)% 54 SmartClip™ 21 18
*DiBiase et al., (2011)°" 48 Damon 3™ 24.48 23
*Johannson and Lundstrom (2012)%? 90 Time 2™ 20.4 18.2

* Prospective study

Table 3. Summary of average treatment times in comparative studies of conventional brackets (CBs) and SLBs.

have failed to control for individual metabolic variation; con-
founding may occur due to baseline imbalances; and the
results may have been unintentionally biased by inaccurate
bracket placement. In addition, split mouth designs may be
criticised due to the complexity in handling residual mala-
lignment between the central incisors. Nevertheless, on the
basis of these prospective studies, there is no evidence that
self-ligating systems counterbalance their cost by resulting
in more efficient treatment or better treatment outcomes.

Rate of space closure and canine retraction

This was first investigated by Miles (2007)%” who considered
the rate of orthodontic space closure in a split-mouth design
negating the influence of metabolic variation. No statistical
difference was found between the appliance types. This
study had a relatively small sample size with 4 of 18 sub-
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jects failing to complete the study. Posted archwires were
used on both sides; this design meant that rate of space
closure on each side may also not have been completely
independent of the opposing side. Nevertheless, these find-
ings were reinforced by Mezomo et al.® in a split-mouth
RCT comparing the rate of canine retraction with either
SmartClip™ or Gemini™ brackets on the canine tooth.
Again, no clinically or statistically appreciable difference in
the monthly rate of canine retraction was found; the aver-
age monthly rate of retraction was just 0.06mm more with
the SLB. Both studies did not involve random assignment
of subjects and may therefore be considered to be at risk
of bias. These shortcomings were addressed in a more re-
cent parallel design randomised trial®®. However, no statisti-
cal difference in the rate of space closure could be found
between three groups treated with either Damon MX™ or
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Figure 2. Meta-analysis and forest plot of overall treatment duration with self-ligating brackets (SLB) and conventional brackets (CB).




conventional ligation with either conventional or low friction
(SuperSlick™) elastomeric ligatures. Again these studies
consistently indicate that SLBs may be of little benefit with
respect to treatment efficiency.

Overall treatment duration

While earlier prospective studies were initially confined to
analysis of only a portion of treatment, more recently a num-
ber of RCTs®-%2 investigating the duration of orthodontic
treatment in its entirety have been published. The prospec-
tive studies were based in hospital or public health care set-
tings and comprised a total of 192 participants (Table 3).
These three studies were considered comparable although
mandibular first premolars were extracted in one study
(DiBiase et al., 2011), while the lower arch was treated on a
non-extraction basis in another trial (Fleming et al., 2010).
This difference may have contributed to the slightly shorter
treatment times referred to in the latter study. Overall there
was little difference in the treatment duration, although treat-
ment took slightly longer with self-ligating bracket systems

in each study (1.5 to 3.1 months). A statistically significant
difference in treatment duration was found in the meta-
analysis (Figure 2) with a mean increase in length of 2.19
months with self-ligating systems (WMD: 2.19, 95% CI: 0.4,
3.98). All three studies concluded that treatment with SLBs
does not lead to shorter treatment times. Importantly, these
studies also involved assessment of the quality of treatment
outcome achieved using the PAR index®3' or ICON score®.
No statistical difference in treatment outcome was observed
in any of the trials. These studies, therefore, indicate that
SLBs are neither advantageous nor disadvantageous in re-
spect of treatment duration or outcome.

On the basis of this research it is doubtful whether a fixed
appliance system may have a significant bearing on the du-
ration of orthodontic treatment or on the number of visits re-
quired. Moreover, the skill, experience and objectives of the
treating clinician in addition to the dictates of the presenting
malocclusion are likely to outweigh any potential difference
in treatment efficiency due to bracket type.

The Conclusion

In total, nine randomized controlled trials related to the efficiency of treatment have been cited in this summary. There are also
published systematic reviews on SLBs'™%, It is, therefore, reasonable to assert that the question of whether SLBs improve
treatment efficiency has been particularly well-researched in the context of orthodontic evidence. Furthermore, the consisten-
cy of the findings from these prospective studies is remarkable, with none finding that SLBs translate into enhanced efficiency
either during one phase of treatment or during overall therapy.

Therefore, despite the preliminary findings from retrospective studies, the contention that SLBs do not improve treatment ef-
ficiency is compelling, highlighting the divergence between the findings from retrospective research and clinical reality. The
efficiency of a course of orthodontic treatment is based on a complex interaction of parameters including appliance type; co-
operation; biological age; and bone remodelling, with biological processes being the ultimate arbiter dictating the maximum
speed of the process. While technological advances may sound and look alluring, osteoclasts are less easily impressed than
clinicians. As our specialty progresses, further technological advancement, and greater intrusion from private companies with
financial backing is inevitable. It is important that a degree of introspection occurs and that salutary lessons are learned when
appraising the benefits of new, heavily-marketed appliance systems and attractive philosophies.
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Fixed retention in Orthodontics: A review of the literature

losif Sifakakis !

Summary

The aim of this literature review is to present and discuss the basic principles regarding the construction, the effectiveness and

the hygiene effects of fixed retention after orthodontic treatment.

The most commonly fixed retainers used are the thick mandibular canine-and-canine (0.030 or 0.032-inch) and the thin
0.0215-inch, flexible, spiral wire retainers. The former type could lead to a small increase in mandibular incisor irregularity
during the retention period, however displays lower detachment rate than the former retainer type. The use of glass fibre
reinforced retainers should be discouraged in daily practice. Long-term retention of mandibular incisor alignment is quite
compatible with periodontal health. Unfortunately, fundamental questions remain when considering the fixed retention. There

is an urgent need for high-quality research in this area.

Introduction

Retention remains unfortunately a controversy in modern
Orthodontics since there is no agreement in the literature
for a uniform retention protocol. Fixed retention is a rather
unavoidable procedure following orthodontic treatment,
at least for specific malocclusions or specific population
groups. Since the development of the fixed retainers™ sev-
eral types of archwires, adhesives and bonding methods
have been praised as clinically efficient for permanent re-
tention. The indications which were initially described were
based on clinical observations of malocclusions which were
considered more prone to relapse. At present, there is insuf-
ficient evidence on which to base our clinical practice on
retention after orthodontic treatment®. The aim of this litera-
ture review is to present and discuss the basic principles re-
garding the construction, the effectiveness and the hygiene
effects of fixed retention.

Indications

The indications for fixed retention, which were initially de-
scribed, are summarized in Table 1%7. According to a rather
conservative approach, if maximum stability is required,
fixed canine-to-canine retainers combined with removable
retention appliances in both arches should be used until the
patients reach their late twenties®.

A randomized control trial compared the stability 1 and 2
years after debonding in Class | four premolar extraction
cases using three different retention types: upper vacuum-
formed retainer and lower bonded canine-to-canine retain-
er, upper vacuum-formed retainer combined with stripping
of the 10 proximal surfaces of the lower anterior teeth and
prefabricated positioner covering the upper and lower teeth.
The authors concluded that the majority of the relapse took
place during the first year of retention and that all 3 types
of retention methods were equally effective in controlling
relapse to a clinically acceptable level®™. Atack et al. com-
pared the relapse at least 1 year after debonding between

individuals with bonded lower canine-to-canine multistrand
retainers and lower Hawley-type retainers. They found no
statistically significant difference between the two groups in
the relapse seen in the lower anterior teeth'.

® Severe pretreatment lower or upper incisor crowding or
rotation

e Planned alteration in the lower intercanine width

After advancement of the lower incisors during active

treatment

After nonextraction treatment in mildly crowded cases

After correction of deep overbite

Closed median diastemas or spaced anterior teeth

Adult cases with potential postorthodontic tooth migra-

tion

e Accidental loss of maxillary incisors, requiring closure,
and retention of large anterior spaces

e Palatally impacted canines

® Spacing reopening, after mandibular incisor extractions

Table.1. Indications for fixed retention, as initially described %”.

Which are the different types of fixed retainers?

A fixed retainer could be bonded on two or more teeth, on
the lingual or labial surfaces of the anterior or posterior teeth
612 |nitial retainers were constructed from plain round (0.032
- 0.036-inch) or rectangular orthodontic wires with retention
loops at each end'2. Zachrisson used a multistrand 0.0175-
inch wire, bonded on six anterior teeth, to prevent relapse
in “difficult retention situations”, such as space closure after
a median or multiple diastemas as well as torque of single
teeth®. These wires have become the gold standard, since
they give further retention for the adhesive and their flex-
ibility permits physiologic tooth movements and prevents
retainer breakage”®. Later, Ertun & Zachrisson proposed
that bonding a heavier flexible round multistrand 0.032-inch
wire only on the canines could prevent the relapse in the

" Lecturer, Department of Orthodontics, School of Dentistry, University of Athens



anterior region. This wire provided sufficient retention to
dispense with the loops. In case of a severe incisor pre-
treatment rotation, the authors advised to bond this tooth
additionally on the retainer. Disadvantages of this wire type
include the increased plaque accumulation and reduced
wearing comfort'.

The third-generation retainer described in 1995 comprised
a smooth stainless steel wire (0.030 - 0.032-inch), con-
structed indirectly on a plaster cast. Composite retention
was increased by sandblasting the ends of the wire'.
These wires were used for space maintenance in cases of
tooth agenesis after orthodontic treatment'2.

Rectangular 0.016x0.022-inch stainless steel archwires,
bonded on all 6 anterior teeth, have been used for fixed
retention in patients who require perfect control of the align-
ment of the mandibular incisors. In that case the 0.022-inch
side remains in contact with the tooth surface' 8. Both the
teeth and the wire surface are prepared by sandblasting the
area of fixation.

Design variations of the canine-to-canine fixed retained have
been described, such as the V-loop bonded lingual retainer,
which allows easier access for flossing and sufficient flexibil-
ity for independent tooth movement'. Moreover intracoro-
nal or extracoronal wire ligation with composite placed over
the wires as well as direct bonded wire mesh have been
occasionally used®?2. A 0.018-inch NiTi®® or gold retainer
chains have also been used for permanent retention?.

As an alternative to orthodontic archwire, a flossable wireless
fixed retainer has been developed %. Moreover, the use of as
polyethylene ribbon-reinforced retainers and glass fibre rein-
forced retainers has been proposed and used for orthodon-
tic retention'2627_ These fibers blend in with tooth color (Fig.
1A, 1B) and therefore could be bonded on the labial tooth
surfaces. Unfortunately this retainer type has the disadvan-
tage of creating a rigid splint, which limits physiologic tooth
movement and contributes to a higher failure rate” 132,

Fig. 1A. Partial closure of the upper midline diastema was decided
in a patient with previous periodontal disease.

Fig. 1B. Fixed retention was accomplished with wire between each
canine and central incisor and with resin fiberglass strips between
the central incisors.

Which is the most efficient fixed retainer?

The majority of clinical research agrees that even with
bonded retainers in place, relapse can still occur'"?*%, The
range of failure rates between the published clinical reports
shows high variation, indicating that successful treatment
maintenance with such wires cannot be achieved in the
long-term 820313536 However, the increase of irregularity is
strongly related to the bonding failures of the retainer®’.
Research has shown that although the pre-fabricated heavy
canine-and-canine retainer displayed lower detachment
rate, this retainer type induced frequent relapse of inci-
sors not bonded to the retainer in comparison with thinner
multi-strand canine-to-canine retainers®3. Renkema et al.
concluded that the 3-8 mandibular canine-and-canine re-
tainer is effective in preventing relapse in this region in most
patients, but a relatively high percentage will experience a
small to moderate increase in mandibular incisor irregular-
ity®*. Additionally, this type of retainer might lead to incisor
protrusion of the nonintegrated mandibular incisors®. How-
ever, this small increase in mandibular incisor irregularity
could be minimized by light stripping before and during the
retention period®.

The use of a wire with more than 3 strands might increase
the success rate because multistrand wires reduce the ten-
dency for stress fractures®. Six-stranded coaxial wires gave
the best retention in composite*'. However, the mandibular
0.0195-inch 3-strand canine-to-canine lingual retainer was
effective in maintaining the alignment in the mandibular
anterior region after active orthodontic treatment in a very
high percentage of patients®. Increased thickness of the
composite overlying the wire increases the force required
to detach the wire from the composite, but composite thick-
nesses greater than 1.0 mm overlying the wire give little
clinical advantage. No retentive loops are required when
multistrand wire is used*'.

In case of 6-strand canine-to-canine retainer, the 0.0195-
inch wire displayed lower detachment rate, than the 0.0215-
inch retainer, since the latter exhibit higher shearing forces
at the bonding sites, encouraging bond failure®. However,
a previous study showed decreased failure rate in cases
of wires with larger diameter®?. It’s not yet known whether
the rectangular 0.016x0.022-inch stainless steel archwire,
bonded on all 6 anterior teeth, is superior to the other forms
of lingual retainers in the long term®. The gold retainer
chains possess sufficient bond strength for clinical appli-
cation; however it remains in lower range, in comparison
with the 0.0215-inch coaxial stainless steel wire?. The latter
in-vitro study concluded that the adhesives with the highest
bond strength leave significantly more resin on the enamel
surface after bond failure.

In 3% to 5% of patients, unexpected posttreatment changes
in the mandibular anterior teeth have been reported, al-
though the retainer is still bonded on the teeth. More spe-
cific, torque differences between 2 adjacent incisors or in-
creased buccal inclination and movement of a mandibular
canine were observed, changes that could not be explained



by the pretreatment malocclusion (Fig. 2, 3). The exact rea-
son for these changes is unknown, and they could prob-
ably be attributed to an active component of the wire due
to either an elastic deflection caused by the clinician or a
mechanical deformation from masticatory forces'”*’. Even
a minimal wire deformation of 0.2 mm could exert forces as
high as 1 N on the teeth*2. A repetitive tongue habit, pushing
in the anterior area might also cause incisor torque differ-
ences although the fixed retainer is intact®.

Fig.2. A 2-year recall after orthodontic treatment, revealed lingual
inclination of the lower right canine that could not be explained by
the pretreatment malocclusion. The fixed retainer was intact.

Fig.3. A 3-year recall after orthodontic treatment, revealed increased
labial inclination of the lower central incisors and midline diastema

that could not be explained by the pretreatment malocclusion. The
fixed retainer was intact.

A randomized controlled clinical trial provided evidence
that the type of adhesive, i.e. chemically or light-cured, do
not affect the survival rate of the mandibular fixed retainers.
Weak evidence found that age is a significant predictor for
lingual retainer failures. At a minimum follow-up of 2 years,
a relative high failure rate of 46% was noted®. Most fail-
ures occur during the first 6 months'® and more frequently
in the maxilla®. If the retainers survive the first years, they
usually continued to function well®32, The failure rate was
reduced when the retainers were positioned incisally and
where a groove had been cut into the enamel to secure the
retainer®. The latter procedure is not recommended in the
current bibliography.

In an in-vitro study, a resin-modified glass ionomer cement
resulted in lower bond strength values to etched enamel

when compared with conventional lingual retainer adhesive
but demonstrated shear bond strengths which were within the
range previously suggested for clinical acceptability*.

The microleakage with three different light sources was inves-
tigated in-vitro by Baysal et al.*. They detected little or no mi-
croleakage at the composite/enamel interface of the flexible
spiral wire retainers. However at the composite/wire interface
the high-intensity light curing units (light-emitting diode [LED]
and plasma arc curing [PAC]) have shown statistically signifi-
cant microleakage and therefore may not be safe for use in
bonding spiral wire retainers.

Regarding rebonding of lingual retainers, a crossover in-vitro
study has shown that ideal rebonding conditions could be
obtained only if the bonding site is clean and dry but also free
of old composites remnants*.

During the retention period, regular checkups are necessary
to detect as early as possible bonding failures, posttreatment
changes, and side effects.

Periodontal considerations

Skepticism toward the long term periodontal health of individ-
uals wearing fixed retainers has grown during the last decade.
The clinician should avoid the contact of the retainer with the
papillae during bonding, but this is not always possible. In the
upper jaw the retainers are usually placed more apically, in
order to avoid occlusal interference.

Ertun et al. reported that no significant difference in periodon-
tal parameters was found between a 0.032-inch plain or spiral
canine-and-canine retainer, a 0.0215-inch spiral canine-to-ca-
nine retainers and a removable retainer, in a short (4 months)
or long term (3 years). These parameters included gingival
inflammation, calculus accumulation and attachment loss®"#.
No signs of caries were seen adjacent to the wire, even af-
ter 5 years of observation®?. Later research has shown that
more plaque accumulated on the distal surfaces of the lower
anterior teeth in subjects with multistrand canine-to-canine
wire retainers than in subjects with heavier round canine-and-
canine wire retainers®,.

Booth et al. evaluated retrospectively 60 patients with lingual
0.030-0.032-inch canine-and-canine retainer placed a mini-
mum of 20 years previously. They found no difference in the
gingival index scores for the anterior part of the mandibular
arch for either the facial or the lingual sides but the mean
score for the maxillary incisor area was better in the patients
with a retained mandibular retainer, suggesting better hy-
giene in the group with retainers. The authors concluded that
long-term retention of mandibular incisor alignment is accept-
able to most patients and quite compatible with periodontal
health*.

The comparison of multistrand wires vs. fibre-reinforced com-
posite regarding periodontal health revealed that after 12
months of retention, bleeding index and pocket depth were
the same between the two groups®. However Tacken et al.,
reported significantly more gingival inflammation in the glass
fibre reinforced patient group than in the multistranded re-
tainer group, over a 2-year period. The bulkiness of glass fibre



retainers covering the embrasures, thereby promoting plaque
retention, may explain this finding™.

The development of gingival recessions in patients after orth-
odontic treatment has been the subject of a series of papers.
Pandis et al. compared the periodontal health of individuals
with short- (6 months) and long term (10 years) lingual fixed
retention. No significant difference was detected regarding
the plaque / gingival indices and the bone level between the
two groups but the long-term group presented higher calcu-
lus accumulation, greater marginal recession, and increased
probing depth®. A retrospective case-control study has
shown that in orthodontically treated subjects, mandibular in-
cisors seem to be the most vulnerable to the development of
gingival recessions®'. The prevalence of these recessions was
found to increase steadily after orthodontic treatment, espe-
cially in older patients. Sex, extraction treatment and type of
fixed retainer did not influence the development of recessions,
but age at the end of treatment, seems to be associated with
the development of gingival recessions. Patients less than 16
years of age at the end of treatment were less likely to de-
velop recessions than patients more than 16 years at the end
of treatment®2. Moreover, the change of lower incisors inclina-
tion during treatment did not affected development of labial
gingival recessions®. These studies suggest that lingual fixed
retention may be not appropriate for all orthodontic patients,
regardless of their attitude to dental hygiene. After bonding of
the retainer, the patients should be instructed to maintain me-
ticulous dental hygiene with toothbrush and floss-threaders®'
and to visit their dentist every 6 months for monitoring of the
periodontal conditions®.

The restriction of the tooth mobility after the fixation of the
retainer has been discussed by some authors®. A different
opinion has been expressed claiming that this concern has
no basis in fact when one considers the long-term health of
multiple splinted prosthetic units®. Nevertheless, in cases of a
semi-round canine-and-canine retainer or a canine-to-canine
retainer made of flexible multistrand wire 0.0175-inch, tooth
mobility decreased with the number of teeth to which the
retainer was bonded but remained, as in the control group,
within the physiologic range’®.

An allergic contact dermatitis was attributed to an orthodontic
fixed retainer wire. Signs of this reaction were excessive peri-
oral and peri-orbital itchy eczema lesions®.

Construction of the fixed retainer
The wire should follow strictly the contour of the tooth sur-

faces in order to reduce the amount of necessary composite.
It is of fundamental importance to bond the wire passively
across the surfaces of the teeth.

The fixed retainers could be bend directly intraorally® or in-
directly on plaster models made just prior to removal of the
orthodontic appliances and they can be bonded to the teeth
directly or indirectly. Various materials and methods are used
to fixate the wire, in case of direct bonding technique, such as
dental floss, elastics, ligature wire, wires tack-welded to the
retainer wire or finger pressure38%. A small amount of com-
posite could be used to tack the retainer in place at each
end before adding the bulk of material®'. The composite can
be shaped with a cotton pellet dipped in adhesive primer to
produce the desired contour. The disadvantages of this tech-
nique include the risks of contamination of the etched surface
or change in position or shape of the wire. These changes
could adversely affect bond strength and stabilization of the
teeth.

These risks are avoided with the indirect bonding technique,
according to which, the retainer is bent on plaster models
and transferred to the mouth with a thermoplastic plate tray
or a silicone impression material. Less chair time and precise
placement of the retainer are the advantages of this tech-
nique; however it’'s more sensitive and needs more labora-
tory time. Moreover, there is some risk of adhesive leakage to
gingival embrasures and subsequent oral hygiene problems.
The attachment of the retainer on the plaster model could be
achieved with adhesives designed for lingual retainers or in-
lay wax. In the former case, bonding of the retainer/composite
on the enamel should be achieved with unfilled resin bonding
agent. In the latter case, after removal of the wax with boiling
water, composite is placed in the voids left by the wax and
the tray is placed on teeth for polymerization””. A magnet
device has been used for positioning the wire during adhesive
fixation®.

Before bonding, the teeth should be pumiced, rinsed, dried,
and acid-etched. In order to improve survival rate, both fixa-
tion surfaces of teeth and wire may be prepared by sandblast-
ing *®'. No significant differences regarding detachment were
recorded between rubber dam and cotton rolls for ensuring
dry conditions®.

The bonding adhesive should be designed for lingual retain-
ers or alternative materials such as composite resins must be
used, in order to eliminate potential bisphenol-A release®.

Conclusions

The most commonly fixed retainers used are the thick mandibular canine-and-canine (0.030 or 0.032-inch) and the thin
0.0215-inch, flexible, spiral wire retainers. The former type could lead to a small increase in mandibular incisor irregularity
during the retention period, however displays lower detachment rate than the former retainer type.

The use of glass fibre reinforced retainers should be discouraged in daily practice.

Long-term retention of mandibular incisor alignment is quite compatible with periodontal health.

Fundamental questions remain when considering the fixed retention. There is an urgent need for high-quality research in this

area.
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