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Abstract:

The research aims to evaluate the effectiveness of micro—osteoperforation in reducing the time
required to treat crowded lower incisors (without extraction) treated with clear aligners. The
research sample consisted of (40) patients with a mean age of (22.3+1.3) years. They were
randomly distributed either to the micro—osteoperforation group or to the control group with an
allocation ratio of (1:1). The lower incisors of patients in both groups were decrowded with clear
aligners, and before applying the first clear aligner to patients in the micro—osteoperforation
group, 14 cortical perforations were made, two perforations in each interdental space of the
lower incisors from the buccal aspect. The diameter of each perforation was 1.2 mm, and its
depth was 1 mm within the cortical bone using a lance drill after making adjustments to it. The
time required for treatment was evaluated by calculating the number of days between times T(
and T1 for patients in both groups. Where: T(: is the time for applying the first clear aligner
(initiate the assumed treatment plan, which is to align the crowded lower incisors without
extraction), and T1: is the time for removing the last clear aligner (the end of the assumed
treatment plan, when the last clear aligner is neutral). The results of the study showed that there
was a statistically significant difference between the two groups regarding the time required to
treat crowded lower incisors treated with clear aligners (P-value < 0.05), and the arithmetic
average of the time required for treatment in the studied group was 62 days less than that in the
control group. Micro—osteoperforation is considered an effective surgical procedure in reducing
the time required to treat crowded lower incisors (without extraction) treated with clear aligners,
as it shortened the time required to achieve this by 47.74% compared to the control group

(treated with clear aligners only).
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Air ) dglsell clelill selae bt e S 2 Gun czodall sl mild alasinly Gl 2l 5ygall Jlsls
Aablall a0all o (Incisal gaps) dablll cleldl jelhae ey (Aileall daallly oLyl ou (bubbles
& OSally L) g el b o Gl el el (pde Gl Jla G Alas daallly Gludd
Air ) alpgl) clelll jehe Cle o B PIA (e dibaall dialll doba (ye ShIL Eald) poml S o)
O e Sl el gyl (asdll ye (Incisal gaps) duwblll cleldl jehe be (e «(bubbles
Shipley et al., 2019; ) «lld Jss Ganall Jse Pa (0 Ldoad) ahalgall dahia Jo haiia @udai ¥ dealyll
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> Al coaind ginba Jls A Adul deal)ll sadaig (Kaur and El-Bialy, 2020; Dickerson, 2017
Al 28l dical)l) doba vie @llig i pad) dallad) Adas elgn)

:ABaA) bl datleal) dodod) adalsil] alasj) z3ad AU Coajl) s

Gl Gm AV 2 Glea DS e 2l Slaal il dalleall ddead) adalsdll alasy) el AU (ol ani o
L el dalledl) dad e iled ddaly Job Gadad ey 38 :TO :0) Gam e ganall WS _cayal T15 TO
Aadlad dba g Alad Ahaaly AT A 503 8 TLs ol 09 Aeadill Adicd) alalsil Chony b Al
(5 48l deal)l) Al die $lldg da i)

Statistical Study dlasy) 4l

SPSS Inc., Chicago, IL, ) 22 4.l (Statistical Package of Social Science) SPSS zualij aaiial
o ANS (ggiee die Aglasy) ANVA Cie (%95 A8 Jlaes plull caedy dilas) mtull Qi (USA
siase (sl o) Ul Lguenall Aol il 1303 cLilian) Ally CBIES) 35a sl @lldg ((P<0.05) 0.05 (gl
G Alall B Aasa 3958 dllia Guld AN (e (e ST dal) calS 13 Ll ciasa 3908 asmg s AN
il 355 G & cagunal) Ltlasy) cibuiall liay ey dubal) Clyie o aiie JS iaagll slas!
¢us Anderson-Darling dueuhal) st jlas) alasial auh e ol Lk Leeis OIS 13 L ddjeal dudall
Ledie dpaplall dumj Jing <0.05 ol 5l Jil P-value dad 5 ladie Laadall Locajd HLaaY) J3a by
leyg bl gig OIS Cus Parametric Tests dualaall @)lidy) cidnhag .0.05 (o LSl P-value dad (s
O Gl Ljass e il Independent sample T-Test sl Giliall Cingiine Hlad) aadsuld ks
. Odie ganll

Results gl

degana) b (L 1.4422.2) ae &lie o(din 1.3222.3) 50Lal) degandll & cimyall (granll Tavssiall 4l
«(P-value > 0.05) xall) Zdlaa¥) ded culS 3 Lilas) Ja 5 sendl Jasgia (3 Bl S ga dusg
(1) & dsaad

iy cAug el Ao ganall Tibg Al Lie A (Clpindl) (apal) Jlas¥ hagh slasy) :(1) o) Jgaal)
Aalpdl) (i gana O sand) Janusia (b Rl dilany) Ausal) Ll

L X 5 dugyal doganall | BaALAY degaral) Ahals L)
Enist G S SHESSH DA S (N=20) (N=20) (N=40)
o
Loagal) | Adlaay) | tdad | cm @l | Glad¥) | Jgiadl | cilad) | Bagiall | Gihady) | Jaagial)
dilany) P- dgunall | (pbugiall | laall | alaal) | @laal) | pleal) | @laal) | olual)
value
NS 0.790 | 0.269 0.133 1.42 22.2 1.29 | 22.33 | 1.337 | 22.26

Lilaa) 405 (398 2353 ¥ :NS dIndependent sample T-Test dliiwal) cliall Cuiypiin taiiual) HLIAY)
0.26 £ 5.24) duall JalS) Lpargail) dallaally el 8 Adecdl alalgill dpaldaii) paal Jid e dad lawgic O
¢(ale 0.27 £ 5.26) dugprall deganall g (ale 0.27 £ 5.23) 58LEl) deganall A died by G (ol
(2) A sl
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Toanghil) Aallaally s} b doliosd) lshl) Lsallin) ind J5d e Laghl Ldagl) slasy) :(2) o Jsaa)
Lugstal degarall g dudl) die B (alally)

ALalS L) g yaal) de ganal) LAl de ganall

(N=40) (N=20) (N=20)
_ _ = 3 _ | = 3 _ | & 3
NI A R R B BN N A
L1810 1/3/% 1| 1|33 1|7
@, 1! @ LS @ 8
5.7 4.7 { 0.262 | 5243 | 5.5 | 4.7 | 0.266 | 5.260 | 5.7 | 4.8 | 0.265 | 5.226

Aargiil) Aadlaally ) 8 Albond) adafgil) Asalini) asad il yaiia Aagd :LIO

(28 050 Aenadad) Adecd) alalgil) Ciumy) Aajidall Anllaall Alad clgdY DU A8l Cloalll s3e awgic &l
deganall b alie JSis ool aaS claaly 10 ) ol aaS clialy 8 o zaly) Slialy 9 disal) JalS
OS Gun (ke 0.13 + 2.99) duadl ol Colhadd) Geadld) Sl daadl Jagia qlis g yaally saaLal
zan (ple 0.12 £ 3.03) dugad) degend) g ¢(ole 0.14 £ 2.96) 520l desanall & diad Jaussia
& (el Sl dandl lstes (diladll ol sxe) dadlall pailadll gl slasy) (3) a8y Jsaall
g el de ganall Ty 2ol die

(adhall (Alisall Jaal) laag (ABLRGY il 30) dsadlall gaibadll Jiagll slasy) :(3) al) Jgaal

dg ) de ganall Tabg Aoyal) die B

SaaLil) ds gasall
(N=40) (N=20) (N=20) 5
N2a 21212125314 2(2) 3 3]
R I I M e Y A I A R A il
3| 3| 3| 5
2ooc\lgmfooc\;,cx3wo\‘(2c\
(=) (=} =]
en | N AN en | O QO < | \©
R I Bl = I3 BB I Bl = =3 =4 Bl -

o 0N aill e ganall G Lilaa) dnasa (398 35ng p3e Al Clisall Cuinsiin Ghlad) @l ekl
) Al ailadlly dpasill dallealls eadl U8 Adewd) palsdll Aaalsil adel Jul jede Aed ¢ peal)
(P-value > 0.05) lgie daslil) ddlaal) dod cilS o (Geadlall JSlall dad) Jlaiey (Adledl) cileal)l

{(4) &) Jsaad) Anlaall bl cpiilatie e sanal) IS culS Il csg yaal) i) gaen]
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sl 08 Gl nia Aagd ¢ sandl (s S illaunsia b gl Alany) Lpsall L) il 1(4) 4 dgad
o sana O ((Badhal (Alial) Janad) jlakag (ABAGY il 235) Ladad) patladlly cdpasgiil) dadlaally

:\.ub.ﬁ\
Osfaegial) (s LA Aulaay) dagal) i)
(N-20) | (N-20)
4 ) Ak t L8 ) Jan giall Jaugiall
a Al i 3,8 w v
ot Ayt < Om dA (gial (gial
;\,351..4;“1\ Ayguaaall Craday gial) (b b
P-value ) i i
NS 0.790 0.269 0.133 22.2 22.33 (lsiadl) sanl)
NS 0.734 0.343- 0.033- 5.260 5.226 (alally) LIO
NS 1.000 0.000 0.000 9 9 A3l claall) 2
Uaal) Jad) jlada
NS 0.148 1.489- 0.073- 3.033 2.960 ¢ ?
(pal) Guadal

alalgall duallati) adal Jid aia ded :LHO Independent sample T-Test dliiual) ciliall g :asdiual) Loy
Lilas) Lags g8 2263 Y NS doassil) dallaally el b Llicd)

Laayal) Llacdl adalsdll Chia)) i jitall dallaad) ddad gy AU Gaill Gheasll sbasy) (5) o) Jgaall mcas
g ) Ao ganall By Auball die b (aLYL) (a8 00
Laagjal) L) pdalsdl) chuay) duaidal) dadlaall Al ol iU il Lhuagll clasy) :(5) ady Jgaall

Ly aal) 4o ganall Tibg Aol Aie B (aLL) (2l 090

Luig jral) s ganal) 5aALaY de ganal)
(N=20) (N=20)
asl) asl) iy | el asl) al) | Gy | Jgia)
e 8 Glaall | alaall | Y AN gl | bl
72 66 5.486 67.93 134 120 8.295 130

Y AU Gaill Al e ganall o Lilias) (Hass (38 3sny Aieaall Clisall Cinagiio HLad) il Cuyekl
P-value <) aic 43l ddlaia¥) dad il 3] o(ali (90 dandall Ldowd) alalgall Caim) dia jiall dallaal) ddad
o alie ge Lo 62 @ Ji dugpdl degeadll b dalledl oBU Gaill el Lawsidl oS LS ((0.05

(6) 8y Jsaall (5280 e ganal
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didajikal) dallaal) Abad olgdY AU a3l daagia B (30 duilany) dupsad) LIS il 1(6) a8 Jgaal)
Al e gana G (sLL) (& 09 Aanjall duliud) pdalsl) Ciua))

R R duug el A ganall Saalid) ds gasall
b giall s (Al dutlaa) Ao pgall L)
Crbagiall (i (3R dailaal) Aypsall L (N-20) (N=20)
FEE 1 = 3 = 3
% i . 3 3 A ' A )
=y 73 s 29 'gL 4 31’ 3
7 d % 5 =5 =5 5
7] 4 34 1] 1| 1] 7
,3' ' “:l ‘a' '5' @‘ .5'
* 0.0001 | 66.50 | 62.066 | 5.486 | 67.93 | 8.295 130 (p4Y) Gad

Independent sample T-Test dlgiuil) cliall Cuiigi asiioal) LIdY)

Lilias) dijag (308 dagi i*

Discussion 4ialiall
ablsdl) alail Z3ad AU Gasl) ald) b (el adiall Call Gak Adled a8 Cany ol Gl 38 ey
Baadl e i) alal) eha¥l s of 2l DA e G B (A8AN Clialll dalled) (A8 () Adind)
Copoal (b 28l cilialll dalladl) saalall desenall go djlie %47.74 Hlaker ¢lld Slaiy L) duia)l
e Y cali e Aalles llan s (ple 6 — 4) 52 Alagie Alecdl adalgdl) plasyl c¥la Adlall dudpall b

doassl Aalleal) Clll agadss Al ccpallll mpall die legas LY ese JIKET ST aal ald) alasy)
e Al A las) die diy JAaY) e 23N & WS (Proffit et al., 2012; Thilander et al., 2001)
Lal) ol jee Jasgie il Aalleall (PDla slaeall cilagdeilly Lgedll daall ety 25N 555 o sl
Masic @llyg o(diw 18) aall o () an Al pall sda b dah Gaallll cmpall cada 3 ¢(daw 1.3 + 22.3)
Mavreas ) ¢l o i Cundldl (compal) vie Al el (ggies o Alaalall L) @lilly sall Jale
5l Slee) Cind 2 LS el ASa) Jaee Al die Ubgiie Slele 2ay (5lls (@and Athanasiou, 2008
Sl HlaeYly sareall Hlae) o DL G Cuinal (L 26) dapad) slaeY AV aal) aly G s
.( Alikhani ) et al., 2018; Alikhani et al., 20134ull die ape o bl ebaall mail) o el
eblsdll Auallal adal Jid jeidie dad gendl e OS) Al e gend) Gn Lilas) (S5 G dlia oS A
() sl Jadl laiag A8laal) Claalll 2x0) Eandlall (ailadlly coasiill dallealls eadl Jd dddicd)
& Cua = Anbadl A3kal) deahl Anbs o slae¥) 5 Al Gl iuilatie Gie sasd) BS calS b,
Jebae Gl dilaall deal)lly L)y (A bubbles) dglsgl) clelidl jelie e t(PA (e Gl o WS
@ Al dealll uki sy ikl deallly GLuU dakldl sgaall ou (Incisal gaps) duakll) clell
Shipley et al., 2019; Kaur and ) adull 8kall decall JEdl HlaeS — Llaul)l adalgdll dahie Ao daria
Al Clagleall e 3Ly dugaally 50alal) e gaaall WS el (EI-Bialy, 2020; Dickerson, 2017
diai Jare b ol @Y1 Asarsl) diad) AS)al) Jaes JPLRS LN RRE TR (IS 4l 2017 ale Dickerson g.asf
aal Self-assessment algorithm il auiil) dae) lsa aasl @l das ladl aginy Cibis; Z8adl) Zawal
e au ) Coagy e pam Ol pladia) e Gaa) sl a3 agi . miye JSI JieY) A8 dialll Jias Jaea
Oo il (e ) 1 ) daiil) Jpeag diey odalis EDE o ebite e L) e daladl decal)l) Jaiia
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L) e 28ladl) Aol baia laie e salaic) Dickerson jud Al 48l dhaalll ) Q) Gl
leralse M Olal) @am lavie ol cad JieY) d8lecl) daahll Jaad Jane 3aatl Gangall U8 e dens 2 (s3]
patdie bty ganal jedy Ciswy dlld an (i) 568 Aikdl) deabll Gl () dalll Gads dasjd)
(4l Dickerson il ¢(Simon et al., 2014; Vardimon et al., 2010; Tanne et al., 1987)
SSadl haill il jaiwe JSG Monitored  aligner tracking dewalll aini &ud)ye asgiil) ‘_;,LAA\ s
e gl 48lall daall) Gl s e alaeY) & clld L (Dickerson, 2017) ! Premature switching
i) duiad) ASa) o plad LSy Lubyall sda b 38N dballl dulia dagyd aalS Ldad) alalsdll dikaie e
Al Slaalll e Ldle dlude aladin) e il AKal oonid) sl o i 28231 Clewal )l aladiuly
sda (33 (e Aghual WLV saa) of L(Weir, 2017) Lases piliar L) @ad claahll sda (e asly IS
A lgle cuall ) Ll LN a8y :The shape molding effect adall i & dsymdl 4S50
aas J<E ) g e Ll clias e 40V) o3a adias ((Guan et al., 2017) Lelas die dalasl cileal )
e AN (g5l (e Aegana b QLY o dialll gV Gakill diad L Addaall Adlaall i)l JSAT (389
Lol Gada lgrngi go adll e G pag G e Aal dbahll duledl LAY ol o Gk
A s clgre duladl e Ll pshaud) e 58 6l daall) o Y L (Barone et al., 2017) dalasl
& <Al (Wheeler, 2017) dkiS od) mohaa aa palaiiy Gulaiil daal)ll Gaca daapuall A5l e JalKl) paail)
Ja seladl 1aa L) Aeal daally olisY) (e (Air bubbles) iglsgll clelll el e e alaeY)
Clehill jelae bty (Al ) Zolan ga elatiy i daalls () e Aaladl) dealll Adle e
doal)ll Adle o Ju selaall e (b)) d8ledl) daal)lly Gl dadalall a0l oy (Incisal gaps) Al
b Aladl) Aol duala Jagyd (s3alS (Al 038 e Lol Tl Al el Ly (ol e diliay
Gl e Ailas deal) Jof Gabt duda e 3l Les Oficgendll WS iape delie o Al ol
Torsello et al., 2022; Li et al., ) (WhatsApp (Meta Platforms, Inc., Cambridge, MA, USA
Alas) daahll o))l AN 55 pums a0, :400H CalaadU (2016; Vande Vannet and Gushchin, 2015
Clelill el il aviily (Al mil e in Lasde Sale Ganall gglad 05S DS @lldg caslly delus 22
Claahll odayal) dany ol G (L) Apalll JUEY) 8y dasia Cirgr (pas IS Baabalill c2)illy dlsgl
sl Lobis (pe 3SBI ey llig Loasdis Balll U8 (e Sliaalll Janill (a5 (550 IS lpmass i Lol lsashd
L) o ales LS 24000 Claglaall e 2l Gl e alaieY) 8 us (A dacahll Jy) U dadadll dalad
Claalll (588 dAalled) DA sl (slas il ) dalal) o 2lal) Slaalll dalled) oo 28 <Y
((Kim, 2013) 8¢9 A5 Ganyall A1 SAY o € IS8 Tadies dalled) #lad Joay 138 g5l 4L
Aaaddll Slad) ¢ jaall) Ganyalls dileia Jalse tdalse s AU ALGN 5eaY) Gubs g panal o iy
H(glesly o) ipa s [ ) Sleall datire dalse (Bl spd A jsamilly ¢ uad sl jelal) duaal
Gl Say 4l aags .(Torsello et al., 2022) (uailly ¢ JalSllg maalsll daalsill () candalls daleie Jalseg
WhatsApp (Meta Platforms, Inc., Jic dlulyedl Glanks e JLAN\) Teledentistry a2l (e QUJY\
Al e arieat 0,88 Bl Jla)) DA e Bga) Gabiiy sl o5l (sl of Cambridge, MA, USA)
U Gl el B (el paliall il Ldled Adlal) dafall &35 capgli L (Torsello et al., 2022)
Las: (5:486+67.93) dalleall i) Can ¢Asladl) cilaallls dallaall (i ()59) Gaaad) palgdl) alasil z ks
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el Bl e slain) ey lee B20La degendl 8 Lagy (8.295%130) ao Ljln dusg o) Aeganall
Regional  alll amudll spll juas ) Adled) sda (a3 of oSa -%47.74 lsia dalleall 203U
law S Al daglaal) Capeas Mg ¢ aball (a)l) 2 dlalall Acceleratory Phenomenon (RAP)
oo oml) iy Al el & G ehal o WS ooyl il adlaia] dag QL) A5l (gl alaall
cpbaall Hulll LAY Lalis 8L o Al cliSgdl 5ab)y Inflammatory markers 4ulglY) cilewdsl)
Aadlaall Aoy dgial saall (ala) () oysn 5 (sl Aiadl AS)al) Jrne popudiy plael) paliaial ajus Sl
Frost, 1983; Wilcko et al., 2001; Alikhani et al., 2013; Baloul et al., 2011; Alikhani et al., )
o ) aliall Q) Gl Alled i Aliles lad)y 35m5 a2l Bl (2015; Teixeira et al., 2010
Ganall 13a il A5lee aTicd (A8 Clacalll Aalleall (a8 (559) Adecd) adalsall ala)) 23l AU el i)
e Pla @Al Lalaay) A dabs i BHh ol @rea¥) abaall il Gabh Al el Gladl g
Aol dalledd) Gl (8 BLLY) sou e AT Bl 2ole Dlay (i gny i ae) ddiad) alalsdll alasy)
Gl aliall il Adled yaa) (RCTS) olysdie illie angs adf cpi lud) dasdie s ) Sleally
Bansal ) <yl Sleall duwsill dalleadl Gls & (288 059) Do) alalgdl alasl z el AU ol palis)
b Corticision (5,aall 34l 4l byaal (RCTs) (uysdie llaey (et al., 2019; Al-Attar et al., 2022
Sirri et al., ) <yl Hleall Lwsil) Aalleall Bl & (&l (59) Ldeaad] adalgall alanil =3lal AP il (i)
el ) (i aladll Adld @yis) (RCTS) 5ysiie Ay «(2020; Fahim et al., 2020
Jleall Larsiil) Aallaall Gl (A (28 O5) Aadacd) alalsil) alad)) #Bhal AP el ali) 4 Piezocision
A ol als) g5l )8 (gl aladll dullad yial (RCTS) 3)siiia dlliag «(Mehr,2013) el
illaay (Gibreal et al., 2019) <l leall doassiil) dallaal Gl A (a8 as) Llacd) adalsil) alas) zMal
o Al Cla¥) gl AU el palk) (B oimll and) (ol adadll ddlad cyial (RCTS) 8ydia
ebdll Adlad cyail (RCTS) 5)sdia dlaay (Alfawal et al., 2018) <l Hleall daagil) dalladl Bl
Sleadl doagml) Anlladdl (Bl (& Auslall da )Y alalsill g lagY AU Gaill ali] (3 gl (an DU (gl
& ool B oyl adadl) Adlad <yl (RCTS) 8)siie dllaey (Al-lmam et al., 2019) .l

(Alfawal et al., 2018) culill Slgalls Lagtl) dalled) Gl 3 Dshell GV glasy ADU) Gadll alis]
il (gaal) abaal) ) of Cus 00 (Bansal et al., 2019; Al-Attar et al., 2022) (e JS ae Ll
Olealls dalledll) saalall deganall pe A3lae (2l (5) Adeedl palgdll alad)) 2Okl Lo Al sl Lypsa
Al= aag G opilad) il lly Bllall 2l coy Jealad) popedll jlae 8 (38 llia il (& (i oyl
& %47.74 Qi %37.7 e Gaagtl) dalladl (o) yeaid) (grall adaell il of aBlejs Attar
Dhdie gl Aalleall (o) yeaid) (Gral) adiall ) o Dlays Bansal ciasy Ly Adlall 2
el 2ok Aotienl Gpassil) dallead) CDUAL culal 138 i e Adlal Al 8 %47.74 Jilae %44
b Ales Clial) (gdleyy Bansal 4wl 8 ol Sles caBlayy Al-Attar duy & b jles) L) adalgall
A 15.6 caDlays Al- Aftar dulys 6 Liw 18.97) dug)yrd) duall iaje el Canal o(adladl 2u)al)
Baiall gl ylady cafl) Slasy desdieal) 841 Rl o(Adlad) Auhall L 22.3 (dlays Bansal il
eays Bansal dus 3 ale 1.6 s dsasis dasy) caDlajg Al-ATtEr 2y 3 ale 1.6l duaigis das)))
Ly b st 6) Haid) gl sae CDS) (A duhall e 1.2l Ll Aol i< ols)) Al
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Baiall gl 3ae DAy (Adlad) Aol 8 i 14 (gDla)s Bansal Ay 4 s 6 D)y Al-Attar
Sirri et al., ) (e JS e Liaitly - (L) duhall 4 (5paall alaall (aum ale 1 caDlayg Al-Attar a8 ok 3)
sl alaaj) Z3ad AU Aiaill 5adll Lypsa peaisl (gyddll 30 of G (4 (2020; Fahim et al., 2020
adll laie B (395 @l il (XU (Lo il Slaally dalleall) 530 LAl de sanall pa d35le (a8 (15) Lolind
Aallaall ey eais) (il 3al o aDlayy Sirmi asg Cus Lomalad) ciahally LI Luhall Gy Jealsl)
o) raid) (ol 3all o aBleys Fahim say Ly 2D duhall 8 %47.74 Qlie %27 lshe daasil
Dl eha¥) DAl ulal) 13 i (e A Al 3 %47.74 Wlie %50 lsie sl dalledl)
Ll b (ral alie uiin aDlays Fahim duhs b ()i 34 aDlays Sirmi dus b ()i (33) Gaadl)
“@Dlajs SiMm duhy & b Sles) Blaud) abalsdl plas)) Z3e) deriieall Luagtll dalleall By ((ddla))
(w (Gibreal et al., 2019) ae Uil . (A Luball 4 d8las el caBDlayy Fahim duhs 2 b Sles
(28 pe) adindl plalsdll alasl z3kad Ao PUI i3]l ol Lppon ol g5l ay 3D (500 adadl) of Cum
Labl oy Jealall apetll lae b (358 lin IS 8 (it i)l Slgadly Aalledll) saalal) de gendl po A3lae
Dot Lpastll Aalledll (ga) seain) 3l ()il akadll of aDlejs Gibreal ang us Azl duhally L))
©8 ald) ahadll aball ehal) GOl kol 13 s K A Al & %4774 Le %59
Apasill Aalleall CDUS) ((AMal Auhall 8 (greal abie cufs 4Dy Gibreal Ay b giull sy
(A Aahal) 8 33es iy 4Dy Gibreal dul b b lea) Lleadl aalsdl alasjl 7 el dasiicud
(BRI Auhal) & alE G5 aDlayy Gibreal iy & ali ae) (a8 Gon sl ali a) dalladl) gg Dl
LU Aiail) 5adl) Lyasa yeaial gl oy (5l pladll o a1 (Alfawal et al., 2018) ae il
e b B dlia oIS o< o(bB il Slealls dalledll) 5Ll Aegenall pe Al duglell LY play
SO () ol o Dby Alfawal sy Cus Al Luhally Blal Zuhal) G dealad) ayedl
Lyl il A5l Wiey ¥ LS Al 3 %47.74 Jilie %25 s daasgil) dadladll (o) eaid) 55l
eDlejs Alfawal duly 8 dugle il o)) llaall GLbY) egw Jaat DAY Lo Aalud) Auhl) ae Al
oY (538 ald) Galad) aball el CLA) o(Adlal) a8 (o 0s) Aled) allgdl eyl Zle
andioaal) dpangitl) dallaad) Caaaly o(Adlad) Auhall 3 (Hraal adic cudt (eBlays Alfawal dul 8 55l
(Al-Imam et al., 2019) as iy . (Al Lubal) 3 diles Cilicaly gdlays Alfawal 4u)s & b Slea)
Al dglall das)Y) alalgill o AU diall saal) Lyass yeaid) gl andDU () wladll o Cus
A Ayl ealad) oyl Hlaie & 3 s oS 8 (L il Slealls dalladll) 520 L) e panall e
Langiil) dallaall o) peaid) ghalls )i (il aladll of aBlays Al-Imam say s LdRlal) Ladlly
Lo Aplud) Auhall e Al Aahll &5 Ak Wiy VLAWY Al & %4774 dlaa %27 i
ablsil) alas) 23l calays Al-Imam duhs 8 duglel) Loy adalgil) £ lsl) llaall GLbY) eom daai DAY
Al iy & goull sy (5588 akd) Galaall aball shaY) sl (Dl Zaball & (a8 050) dlad
Gl len) deasinal daagil) dallaall sty ((Adlal Auball & (real alie Cu aBla)y Imam
o Cus (e (Alfawal et al., 2018) ae Lasly (Adlad) Zuhal) b d8les Clacal) aBlays Al-Imam iu;
deganad)l po &lae Diglell L) playY AU dnell sadd) Liaga yeaial 5l st (yddl adadl)
Ll Adlall Auhal) on dealal) el jlate 3 B i OIS o< (b ) Slall dalled)) 520

16



Journal of Hama University — vol.7 =No0.15-2024  2024- i ualdl) asad) — bl alaall — 5las dsaly dlaa

Dltiey Gaasll Aallaall (ga) peai) 5l 3B (il akadll o el Alfawal cisg Cus L 3aL

Laws DAY A Aalad) L) pe Al Al 50 Al Ly VLAY Al 8 %4774 Jilae %25

b (8 0s) Bl alalsill slay) ile clgBlays Alfawal s 8 dgle Gl gla)) lladd) GLLY) ssm

i eDlayy Alfawal s (F 5l ay8Y (5588 adad) Gabaall abal) chal) cdal ((Lllal) du)a)

eDleys Alfawal dufys & ol Slen) Leativall dagiil) dalleal) Cdldly (Al Auhal) 6 (gaeal alae

(A ) 8 dlas claal,

sl D () bl degena Gn (Ss B8 Ml 00 o 4 Cua e (Mehr, 2013) ao Ll

Cis) Al alalsal) lasy) £kl e Aa)l saal) Hlaia) 8 (i il Sleall dalledll) 520 LAl degandlly

palls Suail SIS e S gl iU () aadll pe @l aball Gl b @lld Mehr cijud (ol

>hall ehaY) ) ) &l Al daig Mehr du)s da o GOIAY) S of oSa Al ayedl

dalled) Cdlaly ((Ddladl Aaball 3 (gaal cabie udis (Mehr dus (3 g5ull oandY ()88 alid) Gabadl)

(RS Al b dias Claaly (Mehr b culs Sles) Blaud) alalsal) alasil 2 Dal derdiad) duassal

@l sle Gahadl Sl cha¥) Joa Ganally Bald) (e JS duexd Al pans Al 3a Clagane pal s

alll Jaine 33 gl (e Tan a€ S0 pliits Bald) e panadill clid) ae el Jlsdall aysill ol Jls

.(Altman and Schulz, 2001) adal) ehay! Gubs ol

Conclusions alaliiiuy)

(B 0199) Adiad) whalsill alay) el AP i)l el (& Jlad ala sha) Giaa¥) alaal) Cuiinl) ey

Ao sena) po A3lae %47.74 Hldiey Glld Slady LoD Liadl) saal) e peaid) Gua (A3lA) Glial i dalled)

(B A8ladll Glaalll dalleall) s2alal

Recommendations & Suggestions cila siially iluagill

adand) adalsall alail el AP Gl ald] (B b abs ehalS (gral) adaall i) subiy casi (1
LOSae g g yuls pginllan clgil g Gl Cualll) vie A8AN Clialll dallaal) (&8 05

cgslal) Glall) galaill (lSag (Sl €Y Gainll 80 (gpanl Alal) Al jall Agilie Dy Ay eha) £ (2
laabll Lasill dalleal) Bha 3 (Hrad) cabiall il dualall pyedll jlaie Lo (o) clal
LAaleal)

abaal) abaia) gl jlaas¥) lladlia¥) (ganl Al duhall dglie duclady duym dulp o) 75 (3
Aalleall Bl & (Y] adiall ol gudatl Ll (O] g (O] eda paledial (Al
A8ll) Claeal Il Luas gl

References aa))ll

1) AL-ATTAR, A., NISSAN, L., ALMUZIAN, M. & ABID, M. 2022. Effect of mini-
implant facilitated micro—osteoperforations on the alignment of mandibular
anterior crowding: A randomised controlled clinical trial. J Orthod, 49, 379-387.

2) AL-IMAM, G. M. F., AJAJ, M. A, HAJEER, M. Y., AL-MDALAL, Y. &
ALMASHAAL, E. 2019. Evaluation of the effectiveness of piezocision—assisted

17



Journal of Hama University — vol.7 =No0.15-2024  2024- i ualdl) asal) — ol alaall — 5las dsaly ddaa

flapless corticotomy in the retraction of four upper incisors: A randomized
controlled clinical trial. Dent Med Probl, 56, 385-394.

AL-KHALIFA, K. S. & BAESHEN, H. A. 2021. Micro-osteoperforations and Its
Effect on the Rate of Tooth Movement: A Systematic Review. Eur J Dent, 15,
158-167.

AL-NAOUM, F., HAJEER, M. Y. & AL-JUNDI, A. 2014. Does alveolar corticotomy
accelerate orthodontic tooth movement when retracting upper canines? A split-
mouth design randomized controlled trial. J Oral Maxillofac Surg, 72, 1880-9.
ALANSARI, S., TEIXEIRA, C. C., SANGSUWON, C. & ALIKHANI, M. 2017.
Introduction to Micro—-osteoperforations. In: ALIKHANI, M. (ed.) Clinical Guide to
Accelerated Orthodontics: With a Focus on Micro-Osteoperforations. Cham:
Springer International Publishing.

ALFAILANY, D. T., HAJEER, M. Y., AL-BITAR, M. I., ALSINO, H. I., JABER, S.
T., BRAD, B. & DARWICH, K. 2023. Effectiveness of Flapless Cortico—Alveolar
Perforations Using Mechanical Drills Versus Traditional Corticotomy on the
Retraction of Maxillary Canines in Class Il Division 1 Malocclusion: A Three—Arm
Randomized Controlled Clinical Trial. Cureus, 15, e44190.

ALFAWAL, A. M., HAJEER, M. Y., AJAJ, M. A., HAMADAH, O. & BRAD, B. 2016.
Effectiveness of minimally invasive surgical procedures in the acceleration of
tooth movement: a systematic review and meta—analysis. Prog Orthod, 17, 33.
ALFAWAL, A. M. H., BURHAN, A. S., MAHMOUD, G., AJAJ, M. A., NAWAYA, F.
R. & HANAFI, 1. 2022. The impact of non—-extraction orthodontic treatment on oral
health-related quality of life: clear aligners versus fixed appliances—a randomized
controlled trial. Eur J Orthod, 44, 595-602.

ALFAWAL, A. M. H., HAJEER, M. Y., AJAJ, M. A., HAMADAH, O. & BRAD, B.
2018. Evaluation of piezocision and laser-assisted flapless corticotomy in the
acceleration of canine retraction: a randomized controlled trial. Head Face Med,
14, 4.

10)ALIKHANI, M., ALYAMI, B. A,, LEE, I. S., ALMOAMMAR, S., VONGTHONGLEUR,

T., ALIKHANI, M., ALANSARI, S., SANGSUWON, C., CHOU, M. Y., KHOO, E.,
BOSKEY, A. L. & TEIXEIRA, C. C. 2015. Saturation of the biological response to
orthodontic forces and its effect on the rate of tooth movement. Orthodontics &

craniofacial research, 18 Suppl 1, 8-17.

11)ALIKHANI, M., CHOU, M. Y., KHOO, E., ALANSARI, S., KWAL, R., ELFERSI, T.,

ALMANSOUR, A., SANGSUWON, C., AL JEARAH, M. & NERVINA, J. M. 2018.

18



Journal of Hama University — vol.7 =No0.15-2024  2024- i ualdl) asal) — bl alaall — 5las dsaly dlaa

Age-dependent biologic response to orthodontic forces. American Journal of
Orthodontics and Dentofacial Orthopedics, 153, 632-644.

12)ALIKHANI, M., RAPTIS, M., ZOLDAN, B., SANGSUWON, C., LEE, Y. B., ALYAMI,
B., CORPODIAN, C., BARRERA, L. M., ALANSARI, S., KHOO, E. & TEIXEIRA, C.
2013. Effect of micro—osteoperforations on the rate of tooth movement. Am J
Orthod Dentofacial Orthop, 144, 639-48.

13)ALMOGBEL, A. 2023. Clear Aligner Therapy: Up to date review article. J Orthod
Sci, 12, 37.

14)ALTMAN, D. G. & SCHULZ, K. F. 2001. Statistics notes: Concealing treatment
allocation in randomised trials. Bmj, 323, 446-7.

15)BALOUL, S. S., GERSTENFELD, L. C., MORGAN, E. F., CARVALHO, R. S., VAN
DYKE, T. E. & KANTARCI, A. 2011. Mechanism of action and morphologic
changes in the alveolar bone in response to selective alveolar decortication-
facilitated tooth movement. Am J Orthod Dentofacial Orthop, 139, S83-101.

16)BANSAL, M., SHARMA, R., KUMAR, D. & GUPTA, A. 2019. Effects of mini-
implant facilitated micro—-osteoperforations in alleviating mandibular anterior
crowding: A randomized controlled clinical trial. J Orthod Sci, 8, 19.

17)BARONE, S., PAOLI, A., RAZIONALE, A. V. & SAVIGNANO, R. 2017.
Computational design and engineering of polymeric orthodontic aligners.
International journal for numerical methods in biomedical engineering, 33, e2839.

18)CASKO, J. S., VADEN, J. L., KOKICH, V. G., DAMONE, J., JAMES, R. D.,
CANGIALOSI, T. J., RIOLO, M. L., OWENS, S. E., JR. & BILLS, E. D. 1998.
Objective grading system for dental casts and panoramic radiographs. American
Board of Orthodontics. Am J Orthod Dentofacial Orthop, 114, 589-99.

19)DICKERSON, T. E. 2017. Invisalign with Photobiomodulation: Optimizing Tooth
Movement and Treatment Efficacy with a Novel Self-Assessment Algorithm. J
Clin Orthod, 51, 157-165.

20)EINI, E., MORADINEJHAD, M., CHAHARMAHALI, R. & RAHIM, F. 2022. The effect
of micro-osteoperforations on the rate of orthodontic tooth movement in animal
model: A systematic review and meta—analysis. J Oral Biol Craniofac Res, 12,
873-878.

21)FAHIM, F., EL SHARABY, F. & KANDIL, R. 2020. effects of corticision on
orthodontic tooth movement a randomized controlled clinical trial. Egyptian dental

journal, 64.

19



Journal of Hama University — vol.7 =No0.15-2024  2024- i ualdl) asal) — alad) alaall — 5las dsaly dlaa

22)FROST, H. M. 1983. The regional acceleratory phenomenon: a review. Henry Ford
Hosp Med J, 31, 3-9.

23)GANDEDKAR, N. H., DALCI, O. & DARENDELILER, M. A. 2024. Accelerated
orthodontics (AO): The past, present and the future. Seminars in Orthodontics.

24)GIBREAL, O., HAJEER, M. Y. & BRAD, B. 2019. Efficacy of piezocision-based
flapless corticotomy in the orthodontic correction of severely crowded lower
anterior teeth: a randomized controlled trial. Eur J Orthod, 41, 188-195.

25)GIERIE, W. V. 2018. Clear aligner therapy: An overview. J Clin Orthod, 52, 665-
674.

26)GRAF, I., PUPPE, C., SCHWARZE, J., HOFER, K., CHRIST, H. & BRAUMANN, B.
2021. Evaluation of effectiveness and stability of aligner treatments using the
Peer Assessment Rating Index. J Orofac Orthop, 82, 23-31.

27)GU, J., TANG, J. S., SKULSKI, B., FIELDS, H. W., JR., BECK, F. M.,
FIRESTONE, A. R., KIM, D. G. & DEGUCHI, T. 2017. Evaluation of Invisalign
treatment effectiveness and efficiency compared with conventional fixed
appliances using the Peer Assessment Rating index. Am J Orthod Dentofacial
Orthop, 151, 259-66.

28)GUAN, X., CHANG, D. T., YAN, Y., ZHANG, Y. W., ZHOU, Y. H. & SONG, Y.
2017. [Clinical efficacy of clear aligners in treating bimaxillary protrusion].
Zhonghua Kou Qiang Yi Xue Za Zhi, 52, 549-553.

29)JABER, S. T., HAJEER, M. Y. & BURHAN, A. S. 2022a. The Effectiveness of In-
house Clear Aligners and Traditional Fixed Appliances in Achieving Good
Occlusion in Complex Orthodontic Cases: A Randomized Control Clinical Trial.
Cureus, 14, e30147.

30)JABER, S. T., HAJEER, M. Y., BURHAN, A. S., ALAM, M. K. & AL-IBRAHIM, H.
M. 2023a. Treatment effectiveness of young adults using clear aligners versus
buccal fixed appliances in class 1 malocclusion with first premolar extraction
using the ABO-Objective Grading System: A randomized controlled clinical trial.
Int Orthod, 21, 100817.

31)JABER, S. T., HAJEER, M. Y., BURHAN, A. S. & LATIFEH, Y. 2022b. The Effect
of Treatment With Clear Aligners Versus Fixed Appliances on Oral Health—Related
Quality of Life in Patients With Severe Crowding: A One-Year Follow-Up
Randomized Controlled Clinical Trial. Cureus, 14, e25472.

32)JABER, S. T., HAJEER, M. Y. & SULTAN, K. 2023b. Treatment Effectiveness of

Clear Aligners in Correcting Complicated and Severe Malocclusion Cases

20



Journal of Hama University — vol.7 =No0.15-2024  2024- i ualdl) asal) — bl alaall — 5las dsaly ddaa

Compared to Fixed Orthodontic Appliances: A Systematic Review. Cureus, 15,
e38311.

33)JOHAL, A., ALYAQOOBI, I., PATEL, R. & COX, S. 2015. The impact of
orthodontic treatment on quality of life and self-esteem in adult patients. Eur J
Orthod, 37, 233-7.

34)KAUR, H. & EL-BIALY, T. 2020. Shortening of Overall Orthodontic Treatment
Duration with Low-Intensity Pulsed Ultrasound (LIPUS). Journal of Clinical
Medicine, 9, 1303.

35)KIM, S. J., PARK, Y. G. & KANG, S. G. 2009. Effects of Corticision on paradental
remodeling in orthodontic tooth movement. Angle Orthod, 79, 284-91.

36)LANTERI, V., FARRONATO, G., LANTERI, C., CARAVITA, R. & COSSELLU, G.
2018. The efficacy of orthodontic treatments for anterior crowding with Invisalign
compared with fixed appliances using the Peer Assessment Rating Index.
Quintessence Int, 49, 581-7.

37)LARENAS, J., FLORES, E., AGUERO, I., VILLANUEVA, J. & DALLASERRA, M.
2023. Intervenciones quirargicas minimamente invasivas complementarias a la
ortodoncia quirargicamente asistida: Resumen estructurado de evidencia.
International journal of interdisciplinary dentistry, 16, 89-96.

38)LI, X., XU, Z.-R., TANG, N., YE, C., ZHU, X.-L., ZHOU, T. & ZHAO, Z.-H. 2016.
Effect of intervention using a messaging app on compliance and duration of
treatment in orthodontic patients. Clinical oral investigations, 20, 1849-1859.

39)LITTLE, R. M. 1975. The irregularity index: a quantitative score of mandibular
anterior alignment. Am J Orthod, 68, 554-63.

40)L6E, H. 1967. The Gingival Index, the Plaque Index and the Retention Index
Systems. J Periodontol, 38, Suppl:610-6.

41)MAVREAS, D. & ATHANASIOU, A. E. 2008. Factors affecting the duration of
orthodontic treatment: a systematic review. Eur J Orthod, 30, 386-95.

42)MEHR, R. 2013. Efficiency of piezotome-corticision assisted orthodontics in
alleviating mandibular anterior crowding—a randomized controlled clinical trial.

43)MOYA, S. P. & ZAFRA, J. L. 2021. Aligner Techniques in Orthodontics, Wiley.

44)NIMERI, G., KAU, C. H., ABOU-KHEIR, N. S. & CORONA, R. 2013. Acceleration
of tooth movement during orthodontic treatment—-a frontier in orthodontics. Prog
Orthod, 14, 42.

45)PANDIS, N., POLYCHRONOPOULOU, A. & ELIADES, T. 2007. Self-ligating vs

conventional brackets in the treatment of mandibular crowding: a prospective

21



Journal of Hama University — vol.7 =No0.15-2024  2024- i ualdl) asal) — bl alaall — 5las dsaly ddaa

clinical trial of treatment duration and dental effects. Am J Orthod Dentofacial
Orthop, 132, 208-15.

46)PROFFIT, W. R., FIELDS JR, H. W. & SARVER, D. M. 2012. Contemporary
Orthodontics, 5e, Elsevier India.

47)RAGHAV, P., KHERA, A. K. & BHASIN, P. 2021. Effect of micro-
osteoperforations on rate of space closure by mini-implant supported maxillary
anterior en—masse retraction: A randomized clinical trial. J Oral Biol Craniofac
Res, 11, 185-191.

48)RAJ, S. & RAJASEKARAN, A. 2021. Evaluation of physiodispenser assisted
micro—osteoperforation on the rate of tooth movement and associated periodontal
tissue status during individual canine retraction in first premolar extraction cases:
A split-mouth randomized controlled clinical trial. Journal of the World Federation
of Orthodontists, 10.

49)SACCOMANNO, S., SARAN, S, LAGANA, D., MASTRAPASQUA, R. F. &
GRIPPAUDO, C. 2022. Motivation, Perception, and Behavior of the Adult
Orthodontic Patient: A Survey Analysis. BioMed Research International, 2022,
2754051.

50)SALIM, N. A., ALAMOUSH, R. A., AL-ABDALLAH, M. M., AL-ASMAR, A. A. &
SATTERTHWAITE, J. D. 2021. Relationship between dental caries, oral hygiene
and malocclusion among Syrian refugee children and adolescents: a cross-
sectional study. BMC Oral Health, 21, 629.

51)SANGSUWON, C., ALANSARI, S., LEE, Y. B., NERVINA, J. & ALIKHANI, M.
2017. Step-by-Step Guide for Performing Micro—-osteoperforations. In:
ALIKHANI, M. (ed.) Clinical Guide to Accelerated Orthodontics: With a Focus on
Micro—Osteoperforations. Cham: Springer International Publishing.

52)SHAHABEE, M., SHAFAEE, H., ABTAHI, M., RANGRAZI, A. & BARDIDEH, E.
2020. Effect of micro—osteoperforation on the rate of orthodontic tooth
movement-a systematic review and a meta-analysis. Eur J Orthod, 42, 211-221.

53)SHIPLEY, T., FAROUK, K. & EL-BIALY, T. 2019. Effect of high-frequency
vibration on orthodontic tooth movement and bone density. J Orthod Sci, 8, 15.

54)SIMON, M., KEILIG, L., SCHWARZE, J., JUNG, B. A. & BOURAUEL, C. 2014.
Forces and moments generated by removable thermoplastic aligners: incisor
torque, premolar derotation, and molar distalization. Am J Orthod Dentofacial

Orthop, 145, 728-36.

22



Journal of Hama University — vol.7 =No0.15-2024  2024- i ualdl) asal) — bl alaall — 5las dsaly dlaa

55)SIRRI, M. R., BURHAN, A. S., HAJEER, M. Y. & NAWAYA, F. R. 2021. Evaluation
of corticision—based acceleration of lower anterior teeth alignment in terms of
root resorption and dehiscence formation using cone-beam computed
tomography in young adult patients: A randomized controlled trial. Int Orthod, 19,
580-590.

56)SIRRI, M. R., BURHAN, A. S., HAJEER, M. Y., NAWAYA, F. R. & ABDULHADI, A.
2020. Efficiency of Corticision in Accelerating Leveling and Alignment of
Crowded Lower Anterior Teeth in Young Adult Patients: A Randomised Controlled
Clinical Trial. JOURNAL OF CLINICAL AND DIAGNOSTIC RESEARCH.

57)SUGIMORI, T., YAMAGUCHI, M., SHIMIZU, M., KIKUTA, J., HIKIDA, T., HIKIDA,
M., MURAKAMI, Y., SUEMITSU, M., KUYAMA, K. & KASAI, K. 2018. Micro-
osteoperforations accelerate orthodontic tooth movement by stimulating
periodontal ligament cell cycles. Am J Orthod Dentofacial Orthop, 154, 788-796.

58)TAI, S. 2018. Clear Aligner Technique, Quintessence Publishing Company,
Incorporated.

59)TALIC, N. F. 2011. Adverse effects of orthodontic treatment: A clinical
perspective. Saudi Dent J, 23, 55-9.

60) TAMER, i., OZTAS, E. & MARSAN, G. 2019. Orthodontic Treatment with Clear
Aligners and The Scientific Reality Behind Their Marketing: A Literature Review.
Turk J Orthod, 32, 241-246.

61)TANNE, K., SAKUDA, M. & BURSTONE, C. J. 1987. Three-dimensional finite
element analysis for stress in the periodontal tissue by orthodontic forces. Am J
Orthod Dentofacial Orthop, 92, 499-505.

62)TEIXEIRA, C. C., KHOO, E., TRAN, J., CHARTRES, I., LIU, Y., THANT, L. M.,
KHABENSKY, I., GART, L. P., CISNEROS, G. & ALIKHANI, M. 2010. Cytokine
expression and accelerated tooth movement. J Dent Res, 89, 1135-41.

63)THILANDER, B., PENA, L., INFANTE, C., PARADA, S. S. & DE MAYORGA, C.
2001. Prevalence of malocclusion and orthodontic treatment need in children and
adolescents in Bogota, Colombia. An epidemiological study related to different
stages of dental development. The European Journal of Orthodontics, 23, 153-
168.

64)TIMM, L. H., FARRAG, G., BAXMANN, M. & SCHWENDICKE, F. 2021. Factors
Influencing Patient Compliance during Clear Aligner Therapy: A Retrospective

Cohort Study. J Clin Med, 10.

23



Journal of Hama University — vol.7 =No0.15-2024  2024- i ualdl) asal) — bl alaall — 5las dsaly dlaa

65)TORSELLO, F., D’AMICO, G., STADERINI, E., MARIGO, L., CORDARO, M. &
CASTAGNOLA, R. 2022. Factors Influencing Appliance Wearing Time during
Orthodontic Treatments: A Literature Review. Applied Sciences, 12, 7807.

66)URIBE, F., PADALA, S., ALLAREDDY, V. & NANDA, R. 2014. Patients’, parents’,
and orthodontists' perceptions of the need for and costs of additional procedures
to reduce treatment time. American Journal of Orthodontics and Dentofacial
Orthopedics, 145, S65-S73.

67)VANDE VANNET, B. & GUSHCHIN, V. 2015. ORTHODONTIC TREATMENT
MONITORING USING SMARTPHONE.

68)VARDIMON, A. D., ROBBINS, D. & BROSH, T. 2010. In-vivo von Mises strains
during Invisalign treatment. Am J Orthod Dentofacial Orthop, 138, 399-409.

69)WEIR, T. 2017. Clear aligners in orthodontic treatment. Aust Dent J, 62 Suppl 1,
58-62.

70)WHEELER, T. T. Orthodontic clear aligner treatment. Seminars in Orthodontics,
2017. Elsevier, 83-89.

71)WILCKO, W. M., WILCKO, T., BOUQUOT, J. E. & FERGUSON, D. J. 2001. Rapid
orthodontics with alveolar reshaping: two case reports of decrowding. Int J
Periodontics Restorative Dent, 21, 9-19.

72)YAVUZ, M. C., SUNAR, O., BUYUK, S. K. & KANTARCI, A. 2018. Comparison of

piezocision and discision methods in orthodontic treatment. Prog Orthod, 19, 44.

24



