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ABSTRACT

Objective: To compare the changes in root length of maxillary anterior teeth following anterior retraction using
En-masse versus Two-step retraction techniques, as measured on lateral cephalometric radiographs.
Materials and Methods: This retrospective analytical study included 30 adult orthodontic patients diagnosed
with maxillary dentoalveolar protrusion who were treated with bilateral maxillary first premolar extraction. The
participants were divided into two groups: the En-masse retraction group (n=15) and the Two-step retraction
group (n=15). Lateral cephalometric radiographs were obtained before (T0) and after (T1) anterior retraction to
measure tooth length. The difference in tooth length between TO and T1 was calculated to assess root
resorption. An independent t-test was used to compare the differences between the groups, with a significance
level set at P < 0.05.

Results: Following anterior retraction, both groups exhibited a decrease in root length compared to pre-
treatment levels. However, a comparison of the magnitude of root length change between the En-masse and
Two-step retraction groups revealed no statistically significant difference (P > 0.05).
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aauls En-masse Retraction Two-step Retraction Difference p-value

(Variables) Mean SD Mean SD

sanuenlassaalunin

A\ ANB (degree) -0.04 0.56 -0.09 0.32 0.05 0.766
A\ SNA (degree) -0.35 1.32 -0.26 1.29 -0.09 0.852
A MPA (degree) -0.27 1.16 0.29 1.61 -0.56 0.284
ANITIANNNUANTIV

A U1-NA (mm.) 3.57 1.01 4.34 0.94 0.77 0.039*
A U1-NA (degree) 7.79 2.32 7.59 1.70 0.20 0.790
A U1-PP (degree) 8.86 4.22 8.50 3.99 0.36 0.812
Amount of intrusion (mm) 0.97 0.59 0.96 0.62 0.01 0.964

7
ada

naneng: * DAy nIsnanszay p < 0.05
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Wa§nd (Difference) FwITKIINFAIVBINGN En-masse (EM) aué’wmju Two-step (TS)

3) msasuudasanas1isnim

3.1) malsufisumalungy

mmé’umﬁ'ﬂmwudm&ana@ En-masse LazN§a Two-step fanusmnnifuaassainsfivbiaymeadiade
WBUNURawNITINE (p < 0.05) I@ﬂﬂaq'w En-masse AMU81ITINWUaA8Iady 0.55 . WAzNgx Two-step
AARILAAY 0.84 WX, Nams’iLﬂiﬁ:ﬁﬂﬁiLﬂﬁyuLLﬂaaﬂaﬁum’nmﬂwuaaﬁuﬁ'ﬂuumﬂumju (ManwddsWu; TO

UALHRIAINY; T1) LRAIAIANTIIN 3

P a o o =2 v  ad
MN1979N 3 ﬂ’]iLﬂaﬂuLL]_]a\iﬂjquU’]'J"Uaﬂﬂu@@uuﬂ’]ﬂﬁa@ﬂ’]i@ﬁﬁu@q 835 En-masse LAY Two-step: n13

wWisnifsumelunga (faudslu; TO uaznasdsibu; T1)

En-masse retraction Two-step retraction
TO T T0-T1 p-value TO T T0-T1 p-value
Mean SD Mean SD Mean Mean SD Mean SD Mean

Difference Difference

* SD (mm) * SD (mm)

2649 1.34 2594 1.02 0.55+0.51 0.008* 2454 1.39 23.70 1.91 0.84 +0.85 0.012*

ﬁ&l?ill,‘lﬂ(ai 'Y](ﬂﬁé]‘l.lﬂ’?ﬂllLL@]ﬂ@i’Nﬂ']ill%ﬂﬂ;Nﬁ’JEJ Paired t-test

o o a

* InpdaynIaianszau p < 0.05

3.2) muipuiigunivng

LfiaLﬂ‘%ﬁﬂLﬁsuﬂ‘%mmmiazmﬂ@”’a"uaaﬁﬂﬂmm'jﬁmaaﬂ@ WUIINgN Two-step Fumwlstunsazansaives
TINALgINIINGN En-masse (0.84 al. 1inuiy 0.55 wa.) age lsfianalddanuuandnuadadioimagms
&0@ (p = 0.369) Naﬂ'li"‘al,m']:ﬁn'mﬂﬁﬂuLLﬂaaﬂawum’ssnnﬂumaaﬁué’@mus:mwnq’w En-masse Waz Two-
step UEAIAIANTIIN 4

P a o ' = v ad
N13191N 4 ﬂ’]iLﬂaU%LL]_]adﬂ?’]&lﬂ’ljaﬂaﬂﬂ%@@uuﬂ’]ﬁ%ﬂdﬂqiﬂﬂﬂu@]q 870 En-masse LY TWO-Step: nia

wWisuiguIznivngy

En-masse change (mm) Two-step change (mm) Mean Difference (mm) p-value
Mean SD Mean SD
0.55 0.51 0.84 0.85 -0.29 0.369

WA n@aaumvmmn@mn%a'wn@'m”?z/ Independent t-test

8§19 (Difference) AwImkaInA18INGY En-masse (EM) ausengs Two-step (TS) lagdiiduuan (+) Ued
A o | ' A, A A A @
Ifinsazanoivesnniulungy En-masse wnnin lusnsfidnmdusy () dedridnsazaodizasniniu

lunga Two-step 1NN

arduazandsgnanision

= a P a A @ @ = v a
nIaneLdIsuInsudIu il RenLdaIan EI']'JT]T]W%%%']‘]J‘I«LJ‘I'] ﬂ%ﬂdﬂ?iﬂﬂﬁu@')&llmﬂ%ﬂ En-masse

Waz Two-step retraction 1%;@1m‘f@ﬂuﬁﬁimaa%ﬂwﬁmuuﬁ 1 uamIAnEIWL I ERIIN TINIET81
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'
o A a @

ﬁadﬂ@:ﬂﬁﬂ’]iﬂzaﬁUﬁ’lmﬂdiﬁﬂﬁ%a dadivpdanmesdalafoununanniasne uailallsouneuszning

@

nguwudldianuuandenuadnafidbdayneaid widindu Two-step azfiszaznisdaiununnniines

Fawansansaansatwnedlneludszdudnsg laaai
1) mstfienifuazansannmsaslumin namsansneisiinuin Qﬂwvﬁmaamjuﬁmw:mﬁﬂﬂua@marjw
Ipdaneana I@ymju En-masse anadlads 0.55 Wi, uaznNgN Two-step aaadlaiy 0.84 Ny, TIxaAARD
AUMIANEV89 Sadek wazamz MzwitmIandeuiuluszoznsinaedatesinsnauiuinguwusiu
MNTREAURAVEITINWULENS (Sadek et al., 2003) HONINNHEIFOAAKDINUNWITVEI Taner wazamse AWLIN
nssaRuintunIneuiunatesdinalwiianazaisrasniudauuadnidvedany esannis
Lﬂﬁauﬁmaaﬂmmwnﬁumum:gn nazguldifiensaniauuszmIazauvasIniu (Taner et al., 1999)

2) m3lIaufisusznitamnaiia En-masse Laz Two-step hawuauuanadsag1alivasaynsaiaed
USInmnsazangsnassnWuszninsgasinaila Sonasniigannsadnun1sanen Meta-analysis 289 Huang
LRz ﬁaEﬂﬂﬂﬁ%ﬂ’]’iﬁdﬁuﬂ%ﬁmLL‘LI'UvLﬂﬁﬂ’J’]SJLL@ﬂ@iﬂdﬁuluLLd“ﬂadﬂ’)’]uLém@iaﬂ’]’iazmUﬁ?‘ﬂﬂd’i’]ﬂﬁu WIn
imIeuguULIIENIMANEEN (Huang et al., 2018)

3) AN BT RT3l SR eW LA N TRE AN BTIT N FePinaulaanmsinmnitae g Two-
step SentaduTzaznIaewis (A U1-NA) /Ay 4.33 aa. Gﬁamﬂﬂdwmju En-masse (3.56 ¥.) agnydugdany
neaia uanau liwuanuuandspasdiunmmsssasaiasnnWuadslve sy

Taerialy mandaniuluszasmafilnanindnsuwuiniunsasasvesniWuiunis a9 Fox 7189w
USinmmsszagaasnniuianudunuslasasenuszaemendsasiniuaaouily (Fox, 1992) agnilsfiany
msﬁmju Two-step 1un15ﬁﬂmf:ﬁmimﬁauﬂumnﬂiwLL@iiﬂﬂWuvL&JVL@Tazmmnﬂmfﬂnsju En-masse 8814
Faran 019dunaannsinafia Two-step “ﬁaUmuQuﬂamamfﬂﬁmﬁauﬁﬂﬁﬁﬂiw vnlwiAanmsinaauii
LUULREUII% (Bodily movement) G9zauaaanuessausinasnniuladninnisdanuunsanri 6 &0
21UNANNIANLEBIVBINKINENTN (Al-Sibaie & Al-Dheshar, 2016)

4) Tasiaduaiasiatn msanmitldnnismanilawasndudrelensUssduanuennnwe wad
FadfalumILEAINaLUL 2 36 FIanafamMITouriULaIMNLAZANIAMALARERANMIVENBTWIAMN ¥
Iwanuudugaaninslednnisdauidd (CBCT) ﬁlﬁﬁagaLmumuﬁﬁvleﬁl,&iu{im’h walzfinsUsuundn
Maeous naaninladionadenuamainiauunsdin Ssnsianumeldtasnavenadasfiotadinan
agnslsfiany asandasiasuasesiniiestSunmsafuazdnldse nsle Lateral Cephalogram @atiln
3'ﬁ'ﬂﬂimm§mﬁ§uﬁhLLa:ﬂQuuﬁ"l@Tﬁamaﬂﬁﬁﬂ Fetnadufivonsulunsdnmaiulng
TaranaunsilasuanmsIve

1) madanlunssnen: iesanuansAnsnuiUSumnsseaadazasnWusznitamaiia En-masse
uaz Two-step hifinnuuandnsiuatadiniaymisia vivaunndsemusnidenlfinafialamafianilald
mwmmmm:amaqﬁ'ﬂwm:maﬂﬁﬁﬂmmgﬂasJLL@ia:im Tog'lidasnnainisnmslaszraliifinnnuifesde
FInnEnnI windmsleusimeiuanssusaiunmanzanuasinsfamananssnsaislngge

2) MId¥e3: LLﬁ’i’]’%ZvLajﬁﬂ’J”l&ILL@m@i’Niz%”j’]dﬂﬁj&l LL@i;jﬂ'smg\ﬁaaamjuﬁ'\muﬁﬂﬂﬁazmwaaﬁﬂﬁuamaﬁ
fuieydafioununieningm dawu vuaunndaisinstonmsifiiefamadsfusnmnnniuduszes
Tuszniamssnsedasinase Tooamzlugsndnsdeiu Lﬁaﬂaaﬁ’um’mmsnﬁﬁauﬁ?mm

o Ao &4
Fatawaunzlunisidaasenaly
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1y mslginalulagaudd (CBCT): msdnwilldmwsidimvhlawasnarugng (2D) Gsfdasnalumsysziin
U51a3U8z M3 gUS I a9 89 WL Myaspluewnaaisiansanld CBCT tatadsunassiniu
wunmuia FeeslinasnEniazBoauazuang1dedn

2) MIvENENFUaIDL: miﬁmiﬁﬂmLﬂ‘%fmmﬁyuluﬂﬁjm”aaﬂwaﬁﬁé’nwmzmwﬁwﬂﬂﬁmaﬂmaaﬁ”wlwsﬁw
WUDEW 17 Skeletal Class Il W3a Class Il Lﬁa@'j’lgﬂLLqumaa%wngﬂﬁl,mn@mﬂ”umNa@iammauauad
ga3nnNulunmsfeiuudazinaiania b

3) M3AAAIUNATZEZE1Y: AIsENsAnENGaaaraluszezenn nMenain1snaaaiasiasaiullugs e
Ysdwinmniuiimigeuusudaasmiodmaaowudssanndaldagngls
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