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L0 daalpal 1
:Definition W) iual) ciupai 1_1

Al oY) oal) ol Cun () elag¥) (s5ian e Bading 3B "ol Cons BN Ciall oy
A @l ) Clisal) gy s daslal) (V) al e adall gaimg ) Al Ldiag
. (Angle, 1899) diglall 1Y) ol Ljalaal) Laa) Zoaal) (e Calal) 1) dalaadd) 1Y)

sl el ae ol (Slasliinnd) ) ) syl ety st a5k e
3535 e S Ciial) e LY esu i of (Sa Cum ¢ (Rakosi et al., 1997) Sl Caal
el ol (gslad) Gl 5 e S Canall Lisy o Sad LegdlS S Sl Y gl gl (aia s
ol lie 3By e s S Ol sa e all Gl aali oF oo oSy LagalS 1 el el

.(McNamara Jr, 1981; Cozza et al., 2006) Sl

:Class Il classification Ul ciiall (e GhkY) spm iaiai 2_1

(Spalding, 2001) :Angle Classification Jaif caviai1_2 1

tdaglall adalgll puag Ao alaeWh JGI Caiall (1o BLbY) gl (padsel Angle adicl

3l liag (gialaal) sas 2y I Alile igle alalsh pe Ardang disay wlBle 1l gisad i iina o
Agegad) ZaLalal) dapall lske 8 daaly

S Lagas 05S5 A Lslal) LUAN 3LE (5)9me pingt e diding dugny Bl 1Al gisal ol i

Lol sl 5 Ldas 2ile Lglal) e Ll 0585 cpn 8 ¢ Siall AliLa
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(Proffit et al., 2019) :Functional Classification &kigll ciiaill 2 2 1
ey o Aalll amg (e i) Glall At T Baada gl Al (e S Caatll gl A clilia
tgalie ) 3llay)

(Gl ALl xaing

Fongls L) Gl pai el il Y5 pe dilyg AS)al) (050 1 in e iulay B s @

by Chlaal o) Bl Jalss das GLbY) sie dading gy dall) pdag b

ST O i dadag GBall) ALY gan liad) Glall 3Y5 e duilyen AS Al (1S tand S Chiia @
S 9 pled) saa GY) ae dxil)g <

Rakosi et al., 1997) :Graber caiiai 3 2 1
rold dusad ) Gl Land bes 8 o) Graber i

e O on Ll K S cdpaiad) Slegiilly i) 8 JA e At e e b G e

e Y1 ¢ lhu At S aali ol gsle A

Aol de ganall 038 Jidis gaada (gslall il (6 1 i) Gl palp e il S B it @

LS Caiall 23 g <Y

Ay Taalal (goled) Sal) &) Syl p gy Camy 1 golell ) a5 e a3l S S @

;dgﬁ z\.c),qa.d‘ ol Baaline das cga:u.La tmjh &M\

e o ol aaliig (gsle ol oot e S B Gl o

S Jocmilly il il () il () sl lme rme s 0 ol B Ciia @

pdasl) Galial) Aliall BhlA dyme Glled dafi A aing L2l
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Prevalence Liiy) 4w 3_1

5 aly LyaY) saniall Gli¥sl) OIS 0 20% SBY Caiall (e Gkl g L) s caly
Curtis et al., 1988; Spalding, ) dldss gy 3558 &l s aindl (g daialy (358 3929 bl
(2001

%) A 10% om dass¥) 3yl didia g Laall aga il (o2l B Carall L) dvss 2ol
.(EI-Mangoury & Mostafa, 1990; Alhaija et al., 2005)

dakidl dgilie S Caiaall Sl daas o Lol (3)8 Ciging Grd G Bhaall Aflaan) 2 gendll iy
.(Spalding, 2001)\s el Jlad \usy g yo¥) die adde sa Laa Jily Jacg¥) (3

Glblaa¥) Ll e 24.51%  Gded daals 8 ol duhy S Caial) HLa) duas il Ly
Vs e 23.92% Gl il Gala Aiae g (199718 Gis) + (55l adina) 3 dugasl) A
(Yoot Gpeall) 31.2% ,Lany) Ao il (gl daludl dihaia A5 (1997 plade) BLLY) ey

(Y00t 2l 17% J) zses SBI Ciiall Sl daws Cialy 3 paes dute i Ll

:Etiology dalay) 4% 4_1

Baxaie SO Ciiall (o BLLY) e OV iad Cua (BLLY) e OV s alaadd daae 2 Y

(Proffit et al., 2019) cufilly zall Lnhtall e lae¥) (s W3a) Cany ) duscsall Lalsel

A5 ¢l Jalgad) 1_41
Rakosi et al., ) aaally acasill Gus (e 284l 2clsill bt e layil DA e Lala 50 Z8l) (aals
Capsill AL jaes S Caiall (e LY es— (553 JUabSU Al - 3laill o King cp (1997

O Aalle Lalil ad dgag dojiagllis wll 4)aall DA e Nakasima LaY 3, ((King et al., 1993)
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Nakasima ) il Ciiall o GLbY) ese onye die dgasl daadl) LA Claall b agilifs LY)

(et al., 1982

rdadadigl) Jalgall 2_4 1
86% o sy g s cduaind) dgiad) bl e aally (ol Josesd) Lol Jalgall ae3
cgoall GuttilS BN Aaadasl) Aol imal) Llladll mns e i) Fnegaal) Aadalal) dnjall 53l s (g

(V97D s Bl lalal) ) ¢ il ol

Al dalge 3.4 1

Pl gt ol e U5 N Citall G 5f paliy 8 T80 else 520 i

by Diglell 28 IV ela DU ol Pl e o oS tiglel) A83a0 ola S0 Sl 2adl) @
-(Bishara, 2001) il SBI Ciiall (e Glida) egue J<i

:Congenital Factors ialall clagnll e

«Piere Robin glig) s 33 1) S Ob iia Al @80 Al bl (e de sene la

. (W. R. Proffit et al., 2018) (Treacher Collins syndrome jul< i 5 4a i

Class Il Division | Components & (sl zisai AUl Ciial) madlay clis€a 5_1
:Features

Al g e 3a3a0e CiligSa daalus e SO Caiall e Gk s w0

A<l alaal) 1_5_1

e b anbs (gl il wmg ol Ll sy S Ciall Cls b (golall il gl Aol

.(McNamara Jr, 1981) (Pancherz et al., 1997) Lf'lfd\ caivall NVl
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ealp o S Gl el s lese s AV At ) 5Kl of e luhall plaea sl

.(McNamara Jr, 1981; Pancherz et al., 1997; Cozza et al., 2006) ol <l
Lo (Vs Coams Lja) (B Ciiaall cV s plane ol (gaganll skl 8 audsll £sil (g a2l e
S ol eV o @Al bl caw LS (McNamara Jr, 1981) 4asll (gaganll skl (e

.(Sayin & Tiirkkahraman, 2005) sk s3sae 3w pias Jo 7 3gad

Z\fyﬂ\ JAhalall 2 51
tsl) Jl st S Caiall el 8 clahpall alaee s
(Proffit et al., 2019) dslal) adalgall 35 @

(Proffit et al., 2019)

.(Buschang et al., 1994; Bishara, 2001) Ziglal) Loull Legalls o @

3.33& GJB alall 3 51

Ousil) 3o Vs L JalS I i angll e o aig¥) giall 3o pm jallam (golall Gldl) aai e S
.(Spalding, 2001) Lass ansll GsS cillal) BS 8y i ool Ao 355 Lgsld dyglel) A

Aania (25 Lislall alalgall oo g3 e Bsaada dugd sl L) gl (6 Aaad) il pali Vs B
Ay Lnge Ailiang Alkie el Aodadd) A2l Joad LS ¢ o) lall s wagill 5f pteall aaald) Gase
N L3se G dglal) alalgill (iR yean ddicd) Aaa) 8 28Y) VAN A cdaaly 408D dughd o )

-(Spalding, 2001) d5d 5eli€ axe Eigaa
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(e slliaadl) daadyl) dsalidll clinall 4_5_1
A A e il alaall Jo) 7 3gai — Sl caiall el s il cald) ol anlal) LYY pe 45)laall
(Proffit et al., 2019)
AgaleY) dasanll BaclE 8 am sk o
Aaseall Bl ducally JS€ Sl CSall A piagi e
il A R s e S g
caglall adalsdll g5 ¢
:Class Il Division | Treatment Jl ¢ isai Al ciiall dallas 6_1
ey (52a smg e @lldy (g IS adalads S o as gl ses S Ciiall cV s 2Ok )
.(Rakosi et al., 1997) desiia sigals Byl allam all L) 5 Sl )
t A chial) (e Gk pge s dallaal 3ok EDE aagl ale IS
Growth modification gail) Lai1 _6_1
Dltie (Slg) Lean ) sail) ol oaed gail dlsje 8 aa ) JURYT ) cgagll Sl gl aulaiy
.(Flores—Mir et al., 2006) (Jx> prage 5o ohyiuly sl 12a
:(Proffit et al., 2019) &b sxc 4l
ol Al Jie (gslall Gl anii Vs B iLgadll 2)la (ool alasial )
i) Glal) aali Vs 8 dalasl) dalled) Y
(e 2l malyig (gole el aag) aal Lasdl @l e ) 8 2S5l dalleall_ Y
Orthodontic camouflage sl 4isail) 2_6_1
Sladll saill 8538 135l alaal wie S Caiall (e GLbY) egm (5S Al) Aangiall SV Gk

.(Proffit et al., 2019)
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adlaall hla llag

Aglal) S Ludin g Aa acang el aaes 1 JsY) ey

O o dslal) A ela B o) PVl e (S Cital) e Al QB of oSa
WDl ety sl Lslell A ela V) s el o 438 dslell A85a cla V1 aa 5 Sl
Aadae dogad o)la (ot Lol L Ashall Aol LU 2d1S Bl ise e Jyanlly Jo¥) Caiall (o Luala
Al 5l A ate gl Aa sy Aidae Ligad Jals Bacals (58 DA e o el e Gl alia dda sy
.(Proffit et al., 2019)

iaigie CYA 8 dGhl sda aadidy cuilal) A o duolal L le gl paming (alally 1 SU s)ay)
sy e Lo Jymall o) a8 o cansill drgatl) ading Cum ARED 5eal) alast g 50 )
.(Proffit et al., 2019) Liuel) L&A DLl o i O G2 JsY) aiuall (1o duadali

By Bl el 05 o dgsal dallaal (e B3 il o Ganal) dand A wl ) dag )2 s
(Proffit et al., 2019) 524l Jasie gl QAN (36 s ¢ saill Ay j5las

Orthognathic surgery 4.l dafall 3_6_1

DI e Jpaanll dallaall 3yla duadl (ho sail slgiil aa abal) go caisitill praniaill ALk s
de Lira et al., ) Jecd) claly mad aalii agodl (ol uadldl iapal) die Lo ¥ el Sl )
(2013

loadic ae Jomiall lgaiay 3 QL) aagy dial) ciliagleall Y Lasgii Giwdl Cia) Bl o
2 Gk e Jgaally rnall Lagaas ) Laba Jiadl @lilly (gslad) il 6lijaty mans Laa cpclal

.(de Lira et al., 2013) dsllaall Zilg3 & Gulite gy dildg g
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:Functional Treatment Concept 4.i.b 3l dallaal) asga 7_1

Lo doaigl Aally dga (e daidagll cillliidl u Asd ADle Sla of WoOIf sROUX (e IS 2a
OSall Lalig dagagll plaall aany IS5 At (B i ol O Sre - 93] daa (e alaall alall ISl
.(Graber et al., 1997) cdliacy 853 Al (1o dasmal) diall dualigl) Chpaiiall pa S5 Y o Lo
(Functional Matrix Hypothesis) duiagll () dyykah ey Lo Cren Slly dopkill o8 e Talaicl
: AUIS Al ) Axlladll Camg oSel Moss

13 laet Bjiess Ay S5 A3jlsie Aline (558 Aepane ) Al il (spalll gmsl) el iy
o Lty 1308 (gl malsll (gl o3 Ll s Jhaals O35 g8 GLbY) g SIS (Dl BlE (Sl
en Cpame ol g A gl (sl dsmgis Colsil) 138 S (e A GLLY) ese daatd (sl 12a yus

(Moss et al., 1960) by Slea gl das Tae 58 13y (llal) il

Timing of Functional Treatment dallaall 845 8_1

Aagdonll 508 o (58 IS il Glill gl cla 8 gaill Alaad) Akl gl Anllaall Adlad adia
.(Cozza et al., 2006) Jaud) Sl gai Jana Ao aainy 0y53 (535 cdilain) o adlll g puaall
bl e i) @il Joha 5aby ¥ aee CulS gaill Adig ol Al DT g Goys A cladyall Qe
JMie Gaiad e A gl el A5 U due A e il dallae cond Ay o i ol s
.(Cozza et al., 2006) Jaud) el LYl gaill (30 (Sra9n

SV o (alial adahye g labidd) BLbY) daje o aiie PIA) salidl saslgll dallaall aa

Aanstadl) 502 G cpa Taae S8y ol 1 ol (Y Ay dingl) KA A oy 3 Adlad
.(van der Linden, 2004)
:lgieg (Bennett, 2006) tgsluall (o 2ael) g 5l dalleall o) Bennett sfy cawag

A dallee il Gigan =Y dadled) (e Jalalls JaY) Jabes =Y Aadleall 5538 5005 —)
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Slae¥l gty G L adael) moal) Cum e gy DR agd S el enll (553 (alaiY) o)
Joanll jad & SV aslsniudll saill g)luss culidy plaall sai Cuigs aaas dal e calaadl aall e
(Proffit et al., 2019) ISl plawill pre dalles vie alie g Juadl o

:Skeletal Age Identify  jaliall jead) 30259 1

Bjork sliial Gus il aandd Alarand) duele 2 )5all o caliall jead) aanil 48y JSY) A3kl o
@ dualie Claana Bjork g cus ¢ calaall saill doal s oy (53 Greulich Gl e a3u)y &
ebaall sail AL Sl il ol (e el b s (gl o Bl lee] 8 JliLY)
dialall Phalanges clbudlull alaad 4001 g0yl (Jaad daspdall sda Aol Ll allae S5 (g (%Al
L)y (Medial) MP sl dudladls (Proximal) PP 4 dudladl el lal (e gal U<
0 il a3 aidl g ) Wl e (63 Aley) (0 1 ailaY) w55 o(Distal)DP ddiasl)

(1_1) o<

.(Velazquez et al., 2023) abiadl jaadl 33025 (1_1) Jsi)



19
literature Review 4,5l daa)sal)

tolega Oland mlal) (e duadla <

Epiphysis ialiadl .9

Diaphysis bl aws ¥

raaid Aaliall sda olaig gai AdasDlay il daliell (& Gaasn Sl cfpelall a3

s D) s pna e Limpe JiF sl IV Jaball 5 @

.CAP Zaidll ) 5puilal) 7 3ga3 3205 Ladidl) awn e Linje LaLEAT 2% salll o 5 @

L el Ales Gl 09 Dl aung Zalial) G slai) dlaje JB S @

Ny ) g allae 2af 585 Sesamoid S ilewand) alaall Hogka bheled santy gaill 45 dlsya &y
393 aiig ¢ ol pall iy 55,3 Alaye (18 LYY wie D 5 1Y 5 S0 wie e 218 s 55l o
e e el gl D L) LSl dslie) Mp3cap Alaje jseks vie 2ol saill Ly
el A dia gl Baedlud) il i) D3y Alasall jpekas 59 ) 858 gty o(dad U5 o Al

.(Bjork & Helm, 1967; Fishman, 1982) (Ledld) aus po Craaill ol

Functional Appliances Classifications 4,213, 5¢a¥) casilai 10_1
slad) A 838l Bl (e i <l o daie Sles 0o Blae 4l Galasll Sleal) i
5 ik ly cOliaall bl (e salgie (gill o3 (il lly (L) L) Alsiie 8 DA e iy
5562Y) (e puls (52 b . (Flores—Mir et al., 2006) Sl sl (LS Slea ik e Glaaddl i)
alledl Gags Gus Jadd) Gldl) aalii e dealill cVAD 8 Jadd) Glil) gai pamnad ) Caag Dbl

-(Cozza et al., 2000) ¢asV g nll (ppeunt Ay LALLY) Bl (prueail daialagl)
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(Proffit et al., 2019) : duadagl) 5250 proffit i 1_10_1

Activator, :(fie Alad , alic o gini ¥ U T daserall Loball 5a¥l A: de sandl)
.Bionator

. Twin Block, Bimler :(fis dllsd yalic e (g5t ) Livs dageall dlladl 3gaY) B: de ganall
.Inter maxillary Lip bumper, Frankel Appliance (i @_1“.\]\ acall 5ieay) C: de gandll
(Graber-Neumann, 1995) :Graber and Neumann ciiai2 10_1
:Myodynamique ails Jlac s S 535 Beal -

Loamg MAT e el i lee Cafie 5 aaie (of Lgd gy Y Cus Activator 5 Bimler jles Ji
iSlews 5l il yualic 5gaY) ol auai :Myostatic SLu diliae Alay Luae jigl (a5 sl Y
.Twin Block (Herbest Jic cdal)ll 558 JA Jaall Slgall aud 4k )

rdadda ol Sigal) gl &b o daal11_1

b ¢ il gl B35 hally duslall L) o dadie dasia (e Cilsall sileas YAVA Lle Kingsley s
Kingsley, ) (Jumping the bite) diasll juén DA (1 SOl Caiall e SbbkY) sow AVls sl
(seasl) dalig pll (K8 8 Dadda gl ilimjaally duaulall (goall iyl S5 (ge sl ROUX a3 LS. (1880
oVl ASH D)) maatl aidas Slea Jl aeat DA e anliall o2 Pierre Robin a5
paall ol cpal) @lld Jia . (Pancherz, 1979) Monoblock assall Sleall’ aul adde sl s ¢ caged
Syl CiSag (Balters 1 juwigldly (Andresen 1 bl bl e dibise daiidg sieal odinldl (s
ol -(Bennett, 2006; Proffit et al., 2018) e, Frankel 1 adasll Lilally (Bimler 1 sl
O end suas @bl gkt ) ofiall) e daall Cuady iapall (e Lebiti digag 836aY) o2 dalii

.(Schwarz, 1952) el (e a5 Gy lgiuk A ggag duiabagll 53ga) o8 Ciljue
oa 19869
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The diclaadll dadagl) dasiiall diyk sled Lo gupdiall Al (e paalall 222l & Martin Schwarz sl
bl Glegis Ao (geiat dgle daniia (1 Adnyhal) oda s «Double Plate Functional Approach
s G el i) Jendatl) 130 35k Cams Blhus dasin b pdagi Jile gl o Clesill 238 Juaia
O S S Ly Blan Lo (OIS (et (g 23505 Leiss iyl 3t ¢ Gl e oLl
ok A William Clarck dicladll 33)led dasia caady . (Burhan & Nawaya, 2015) ca sl
lgans g PDhatal (yiiliaiio (yfisgiia (e liad Calliy GATWIN Block dulsll dakadll seadl ojlea
-(Clark, 1988) Glky! xie calal pay A Adud) clill 3581 Laa dliLa 2LiS) 7 shaces

:Twin Block 4ialgill dakadl) jlga 12_1

Ll g digle ind a e Hle sy Schwartz daws al Jaai€ Clark A PIS Cuhall e a
&) ligia (B3g3e i dgle (ESaTe insia (o dudlgill dabill Sl (e o(Clark, 1988)
Uadiie BDley) oLl Lge sanay limpteal) J<a55 ( @DleY) vie ol Glall Gpalal da)) Lypese Able duae
.(Clark, 1988) .(2-1) J<all (yfiakad (1o Lisa Ly
e (ghads ¢ S Caiall e GLbY) g Aallead Lillayy 8 Lbasiod Gaala ol 53ga) ST aal e
A Alhe Lans sl s laig sy adle s Shas) e 45,385 anall e ) 4l
Loal) lasgan 8 latll culile] o LS ST Alge s ane 2l o ol (ranyall 8 Bdala gl 53ga Y]
.(Mills & McCulloch, 1998) Lula¥) dalaiall & 5 Ll <1 ALS 35ng arel dobiaas Bhe L eliasg
(e B aad JolS S dralal) (oilly Dadahagl) (5odl) (e Baliind @lldg sl Jlsh adiiey Cum paa
.(Clark, 1988) 4 & Slgall 5 JSh o (asyall gk Lslaall

:(Clark, 1988) Gilaye o Ladlgil) dasdall Slean dalleal) 4 adia

:Active phase alladll dls )all )

el T DA e 5ls Aandl mavan osale Full time o [ dele Y jlall puas
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:Support phase daclall syl Y

Laulgy <l 2ug Luils dania Lilk) GlBle el Wiy dasiaall Luabldl) 40 e dailaall Cargs

&5 el 1= ¥ saal sl Alda aaat L) Sia Jile alel (g5 e (g it gole Slea

j‘:‘j AfeS andiiy

:(Clark, 1988) e A Citall @lsly cpg Slea cally

reufll) alic

Delta il e aladi ) (Ko WS il J¥1 sl Y1 e Adams clasps el cile s
I (5% Ladie dala T.B sjeal @il ot Cings Clark 1985 Ui (e Croana S clasps
Qs IS e e Gl

gl ela V) gl cclalsaall o iy A1 clalseall G (Ball clasp g ) duwsi daa

o Auglall adaldl) ) il e 8l o 090 Al o) oS z(Labial Bow) (ssle (i (ush
(Yaqooba et al. ,2012) .4l il

be bl iy Al daalel) alaldll e dawgs claa ol (Labial BOW) Jliw (g5l (s

sla Vs (Adgall A0BY ayl) 5f) Ll dlaly al) cloa ais sale sdigled) Ay Cle i)
- BLRY) (S5 ga dapa Ve Dl dgly (ysSag Aulilly AgY)

Aapd Ve el dugly (peSag (Asal) 5l) Aadlal) sl (d8sal Al oasl) ) A dalgall ga

coalgilly lagall Jia tdllad alic. ¢ L BLkY (g5 pa

.(Clark, 2010) &3S EalliTwin Block Zdufsill dakdl) jlga (2_1) J<all

Sl sy (Aga) ) ool ) ) dlalall cilas i sale sddioad) AlSY) cleliy)

N
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aafgil) dabail) Slga Ao cual Al ol cilu)al aaf padle 13_1

Sap laraY dugege e bl U e aall Gaag el dakadll Slea Jo cBliaail) (e waal) gl
Aaland) alalgall dudass e algil) dakadll Slga pasial (Sidlauskas, 2005) G i il alasil
o b Mgl Sl 8al) cAliud) alalgil) jema B (Sasn S Cugan ade Audpall sda il bl
Yaqoob et al., Jiahs Ay (A S BTN Ja %) Lo ) adalsal) dudait o Hg0])
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Materials & Methods &) khllg algall 2

Study sample :du)al Lie 1_2

:Trial Registration 4.2l Jaui1 1 2

G ellyg ((1-2) Il (ClinicalTrials.gov dupywll Sl dia i 5206 8 dahall o3a Jinass &

ClinicalTrials.gov Identifier: NCT05418413 ¢ia 1 s ea v 1 18 Jaly o)

ClinicalTrials.gov

Find Studies ~ Study Basics v Submit Studies v Data and API v Policy v About ~ My Saved Studies (0) >

Home > Search Results > Study Record

The Use of an Esthetic Twin Block for Patients With Mandibular Retrusion

ClinicalTrials.gov ID @ NCT05418413
Sponsor @ Damascus University
Information provided by @ Damascus University (Responsible Party)

Last Update Posted @ 2023-04-07
Al Sl Jiad BB b Al Juawd 1(1-2) Jead)
:Study Design du)u) areai2 1_2
O s agasist 255 eindd) e agale il uilly 3die Anals ¢ liadl) s ST cppealyall BLLY)

4o gandll ety leatl) dualgl) dadadl) lgan Wialles cot oY) de ganall ¢(pic sana ) Sl dc

5L e ganall Capticly (sl Lualsill Aakadll Sleas Lgiallas o Al de ganall Gl ¢ jal)
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Sample Size Estimation diall aas &5 3_1_2
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end) hacsgiall il (e Balia) O s Al dalps o slaeVh ales 235 ) aas w
Aselgil) dadadl) Slga Aatlaall Appail) desanall 3 ANB L)y dad 3 (5)land) Sai¥
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[, G*Power3.1.94 - =
File Edit View Tests Calculator Help
Central and noncentral distributions  protocol of power analyses
critical t =2.01537
-
- ~
! \
0.3 / \
4 N\
! A"
! Ay
0.2 ’ \
A
Ay
2 ~
0.1 ). o N
s 2
-7 -
0 T r = T ==
-2 0 4
Test family Statistical test
t tests ~ Means: Difference between two independent means (two groups) ~
Type of power analysis
A priori: Compute required sample size - given o, power, and effect size ~
Input Parameters Cutput Parameters
Tailis) Two ~ Moncentrality parameter & 3.3911650
Determine = Effect size d 1,1428571 Critical t 2.0153676
o err prob 0.05 Df 44
Power (1- err prob) 0.90 Sample size group 1 23
Allocation ratio N2/N1 1 Sample size group 2 23
Total sample size 46
Actual power 0.9124984
X-Y plot for a range of values

.G*Power galin alidiul dial) aaa il 1(2-2) J<a)
:Sample Recruitment  J|gdall ajgilly dial) s 4_1_2
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Omabal) (apal Aalie i LS i (VY1 0) o alecly IS0 A6 G agd ) Gl
S hlia e € e Gl (DA e Aar ) Slsiad) aladi ) 25 Aiad) oy JLaSial gy awill
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sdandiial) 8iga¥ 2.2 2
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0.14 0.052 36.8 31.27 1.45 34.03 37 31.35 1.47 33.98 PPU

0.24 -0.04 37 3042 1.81  33.81 37 30.78 1.78  33.85 PPL
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0.000 -0.42 21.78 15.6 1.85 18.48 22.14 16 1.75 18.9 ALU
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- 0.93 -0.02 8.6 0 1.79 | 2.71 6 0.5 1.32 2.73 | SLs_depht

- 0.14 -0.67 12.5 2 264 | 7.72 14 3 2.94 8.39 Sn-H line

* 0.014 0.85 19 11.2 | 2.09 | 1449 | 17 11 1.68 13.63 BLs_Thic

* 0.015 0.93 20 7 2,52 [ 11.28 | 19 6.25 | 2.64 10.34 UL_Thic
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Sl o3 (10-3)
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Gsiena dasd| G 3R i) 53_,
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aall | ol |Gyl begial) | sl | asd) | cihasy)| dacgiall
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. 0.000 | 388 | 5 | 1 |091] 3.03 | 9 |421]1.26] 691 | oJ ?l;);'
. 0000 | -1.46 [ 45 [0.5 086 | 258 | 6 | 15 [121] 404 | 0B | 7
. 0.000 | 454 | 2.1 |45 171 | 091 | 6 | 2 | 1.14] 363 | MR | .9
. 0.000 | -3.98 | 3.4 |-3.5]1.71 | -0.76 | 6 | 1.5 | 1.24 | 321 | ML e
*r 0.000 | -4.21 | 42 [-1.8]1.66 | 083 | 8 | 2.1 | 1.75| 5.05 | CR 3‘
. 0.000 | -3.71 | 42 |-3.24| 1.68 | 087 | 7 | 231|149 | 459 | cL | 3

* 0.02 0.04 |37.57|31.3| 1.62 | 33.84 | 37.5 |31.24| 1.62 | 33.8 | CCU
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- 0.19 —-0.04 |29.64 (24.9| 1.39 | 26.84 |29.78 | 25 | 1.43 | 26.89 | CCL

- 0.16 0.02 |36.24 (30.21| 1.67 | 33.82 | 36.15|30.31 | 1.66 | 33.79 | PPU

- 0.25 0.03 | 36.5 |30.07| 1.83 | 33.62 | 36.7 | 30.14| 1.85 | 33.58 | PPL

- 0.52 -0.08 | 49.62 |38.81| 2.56 | 44.58 | 49.7 | 38.59 | 2.78 | 44.67 | MMU

- 0.33 0.04 |51.64|39.24| 2.81 | 45.29 | 51.78 | 39.46 | 2.77 | 45.25 | MML

** 0.000 | -0.94 |20.14 (16.58| 0.99 | 18.36 | 21.6 | 17.5 | 1.19 | 19.3 | ALU
** 0.000 0.89 |19.34 (14.35/1.077| 17.12 | 18.3 | 13.5 | 1.11 | 16.22 | ALL
** 0.000 | -0.82 | 16.43 (13.60| 0.66 | 15.21 |17.12| 15 | 0.62 | 16.04 PH
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* 0.02 1.00 4 -2 1.41 | 1.72 5.5 -0.5 1.54 2.72 SNB
o 0.002 | -0.78 0 -3 0.81 | -1.92 | -1.5 -5 0.84 -2.7 ANB
*x 0.009 1.10 4 -2 1.5 1.62 6 1 1.33 2.72 SNPog
- 0.67 -0.20 4 -3 1.81 | 0.36 3 -2 1.49 0.16 SN_SPP
- 0.74 0.22 4 -4 2.3 | 0.04 4 -4 2.52 0.26 SN_GoMe
- 0.55 0.42 4 -5 2.37 | -0.32 5 -4 2.62 0.1 B
- 0.24 1.32 4 -13 | 4.51 | -1.24 7 -6 3.27 0.08 NSAr
- 0.71 -0.52 12 -6 496 | 0.4 9 -10 4.04 -0.12 SArGo
- 1.00 0.00 6 -4 | 2.75 | 0.92 5 -6 3.14 0.92 ArGoMe
- 0.48 0.80 6 -16 | 4.11 | 0.08 6 -8 3.87 0.88 Bjork Su
- 0.74 0.14 3 -3 1.42 | -0.2 3 -4 1.63 -0.06 Y_AXxis
** 1 0.000 | -2.66 1 -11 | 3.25 | -454 | 2 -4 1.48 -1.88 U_SPP
*x 0.01 -2.18 1 -13 | 3.34 | -4.18 0 -8 2.02 -2.00 U_SN
o 0.000 2.54 8 -3 | 2.47 | 3.88 4 -3 2.08 1.34 L_GoMe
- 0.10 | -2.86 19 | -10 | 5.86 | 1.38 9 -17 | 6.23 -1.48 uL
- 0.86 -0.09 1 -5 1.6 | -2.67 1 -9 2.16 -2.76 Wits
** 0.005 1.71 4 -4.5 1| 1.99 | 0.85 9 -3 2.17 2.57 S_Go
- 0.63 0.41 9 -5 | 3.07 | 2.51 7 -6 3.1 2.92 N_Me
ok 0.000 1.5 1.73 | -3.95| 1.37 | -0.65 | 3.24 | -1.98 | 1.44 0.84 Jarabak
- 010 | -079 | 3.8 | -2 | 1.52 | 078 | 3 -5 1.89 0.01 S_Pns
- 0.10 1.18 5 -4.3 | 238 | 034 | 87 | -3.6 | 2.62 1.52 Pns_Go
- 0.42 -0.43 4 -2 1.72 | 1.27 5 -3 2.13 0.83 N_Ans
- 0.061 1.20 3.7 | -4.5 | 2.18 | 0.77 4 -1 1.52 1.98 Ans_Me
- 0.13 064 | 6.3 0 1.47 | 23 | 7.5 1 1.53 2.94 Go_Me
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- 0.56 -3.00 22 -19 8.64 1.48 24 | -106 | 24.33| -1.52 | NasoLab "i,:

- 0.70 1.08 32 -5 | 9.65 |16.32] 40 | -4 |10.04| 17.4 | MentoLab _1

- 0.47 -0.37 4.5 -4 1.62 | 092 | 3.5 -5 | 2.06 | 0.54 | Ls-E line .

- 0.21 -0.67 5 -4.5| 1.89 | 139 | 3.6 -4 1192 | 071 Li-E line
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- 0.46 -0.23 2 -1.25| 0.99 | 0.6 2 -6.5 | 1.25 | 0.22 Li—-H line
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* 0.02 -0.97 3.4 -3 1.52 |-073] 1 —6.6 | 1.54 | -1.70 | ILs—H line
. 0.39 -0.30 2.5 -3 1.37 | 0.03 2 -3 1.12 | -0.26 CTH
- 0.84 008 | 485 | 27| 1.53 |-002| 2 -3 | 1.33 | -0.10 | SLs_depht
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- 0.18 0.56 4 -3 1.62 | 085 | 4.1 -1 1.35 | 1.42 | BLs_Thic

- 0.53 0.27 4.95 |-1.25| 1.78 | 0.93 5 -0.60| 1.35 | 1.212 UL_Thic
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o3 sels (14 =3) Jsaall ((P=0.000) ake 0,52 lotes e —usg yaill de gana aos 43)l2e 520 Ll)
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068 | -017 | -1.5|-7.4 | 1.51 | 398 |-1.62|-8.5| 1.55 | 415 | ML

0.92 -0.04 | 2.1 |-7.51| 1.45 421 |[-1.36| 6.3 1.39 -4.25 CR

0.41 -0.33 | -0.3 | -8.56 1.7 371 [ -2.231-7.02| 1.14 -4.05 CL

0.59 -0.02 0.3 |-0.11] 0.089 0.04 0.98 |-0.39| 0.25 0.015 | CCU

0.98 -0.01 | 0.38 | -0.66 | 0.18 -0.04 0.3 |-0.55| 0.16 -0.05 | CCL

0.54 0.02 0.2 | -0.1 0.09 0.02 0.6 |-0.28| 0.17 0.052 | PPU

0.1 -0.08 | 0.31 |-0.28 | 0.16 0.03 0.36 | -0.4 | 0.18 -0.04 | PPL

0.66 0.06 0.23 | -3.3 0.67 -0.08 0.44 | -0.8 0.25 -0.02 | MMU

0.25 005 | 0.75 | -0.4 0.2 0.04 0.3 | 04| 0.14 -0.01 | MML

* %

0.001 0.52 0.1 |-1.86| 0.56 -0.94 1.1 | -1.6 0.5 -0.42 | ALU

* %

0.000 -0.52 2.1 | -0.1 0.4 0.89 1.4 | -0.8 0.5 0.37 ALL

0.47 -0.07 | -0.06| -1.7 0.37 -0.82 [-0.19|-1.76| 0.38 -0.75 PH
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Ldliay) ad ga (ETB) (uaaill duafsil) dabasl) Ao gana (B docadl) anidil) dia)l D& (uapal) cililaio

-

* LY o alijliall

AR el ) ad ald) dBle) 4Bl A Lulea ubaa) Gl
) bl daal i)
4.36 2.24 2.72 5.76 4.36 2.12 3.28 3.62
3.68 1.60 2.24 4.52 3.16 1.40 2.16 2.62
0.020  0.009  0.342 0.000**  0.001* 0.003* 0.000** 0.007
2.92 1.08 1.00 3.52 5.00 1.32 1.40 1.75
0.001*  0.004*  0.001* 0.000** 0.000** 0.001* 0.000** 0.001*
0.014 0.041 0.000**  0.001* 0.000** 0.100 0.130  0.004*
2.28 0.80 0.72 2.84 2.00 1.04 0.72 0.91
0.000**  0.002* 0.000** 0.000** 0.000** 0.001* 0.000** 0.001*
0.004* 0.012  0.000** 0.000** 0.000**  0.003* 0.001*  0.001*
0.007  0.168 0.356  0.001* 0.108  0.034  0.004* 0.004*
1.88 0.52 0.60 2.40 1.50 0.88 0.56 0.91
0.000**  0.001*  0.001* 0.000** 0.000** 0.001* 0.000** 0.001*
0.001*  0.003* 0.000** 0.000** 0.000** 0.004*  0.001* 0.002*
0.002* 0.021 0.193  0.000** 0.008  0.096 0.005  0.008
0.008 0.008 0.180 0.005 0.102  0.317 0.157 1.00
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P-value T5-T4
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21N oeSsSliy laal (gal churiall 8 Ashaall sl diejl 23l G A8 GV angy ol (als
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* Lol G clijliall

L& ekl adl) il Al dBle)  dble) Al doulaa abas) ubeaa)
A obad) Ll )
7.28 3.16 3.60 6.60 5.76 4.08 5.48 6.20
7.04 2.60 3.08 6.16 4.00 2.88 3.80 4.04
0.119 0.086 0. 137 0.041  0.002* 0.012 0.001* 0.000**
4.96 1.68 1.72 5.16 1.96 1.20 2.72 2.56
0.000**  0.003*  0.002* 0.000** 0.000** 0.000** 0.001* 0.000**
0.000** 0.026  0.001*  0.001*  0.001* 0.000** 0.105 0.000**
3.76 1.52 1.48 4.60 1.20 0.68 1.48 0.84
0.000**  0.003*  0.001* 0.000** 0.000** 0.000** 0.000** 0.000**
0.000** 0.009  0.002* 0.000** 0.000** 0.000**  0.000** 0.000**
0.001*  0.424 0.465 0.125 0.025 0.072 0.008 0.000**
3.48 1.24 1.28 4.20 1.32 0.64 1.24 1.32
0.000**  0.001*  0.001* 0.000** 0.000** 0.000** 0.000** 0.000**
0.000** 0.006  0.001* 0.000** 0.000** 0.000**  0.000** 0.000**
0.001*  0.102 0.157 0.021 0.097 0.107 0.008 0.009
0.256 0.254 0.347 0.123 1.000 0.764 0.389 0.272
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Dentoalveolar and Skeletal Changes Resulting from Treatment
of Skeletal Class Il with Eesthetic Twin Block Appliance: A

Randomized Controlled Clinical Trial
Abstract

Introduction: The aesthetic twin block appliance was introduced as a modification of
the conventional twin block appliance, aiming to reduce its undesirable effects and
improve patient compliance and acceptance during the treatment of skeletal Class Il
malocclusion. However, its treatment effects have not been adequately investigated.
Objective: To evaluate the skeletal, dental, soft tissue, and arch dimension changes
resulting from the use of the aesthetic twin block appliance and compare them with
those produced by the conventional twin block appliance in the treatment of skeletal
Class Il malocclusion. Additionally, to assess and compare the levels of pain and
discomfort experienced during orthodontic treatment with both appliances.

Materials and Methods: A total of 50 patients with skeletal Class Il malocclusion
(mean age 12.23 years) were randomly assigned to either the experimental group
treated with the aesthetic twin block appliance or the control group treated with the
conventional twin block appliance, with a 1:1 allocation ratio. Treatment in both groups
continued until achieving a normal overjet and Class | canine and molar relationships.
Skeletal, dental, soft tissue, and arch dimension changes were assessed using lateral
cephalometric radiographs and dental casts at two time points: T (pre—treatment) and
T1 (post-active treatment). Pain and discomfort were assessed using a numerical
rating scale questionnaire consisting of 8 items at the following time points: T1 (1
week), T2 (2 weeks), T3 (6 weeks), T4 (3 months), and T5 (6 months) after appliance
insertion.

Results: The aesthetic twin block appliance successfully corrected Class |l
malocclusion in an average treatment duration of 5.56 months, which was significantly
shorter than that of the conventional appliance (P<0.05). The average mandibular
advancement (SNB) and intermaxillary relationship correction (ANB) were 2.72° and
2.70°, respectively, in the aesthetic appliance group, which were significantly greater
than those in the conventional group (P<0.05). Changes in the maxilla were not

statistically significant in either group (P>0.05). In the vertical dimension, no significant



differences were observed in most variables except for the Jarabak ratio and posterior
facial height (S-Go), which increased by an average of (.84 and 2.57, respectively,
in the aesthetic appliance group, while the Jarabak ratio decreased by an average of
0.65 in the conventional appliance group, with a significant difference between the
groups (P<0.05). The upper incisors retroclined and the upper anterior arch length
decreased to a lesser extent in the aesthetic appliance group compared to the
conventional group (P<0.05). The lower incisors proclined and the lower anterior arch
length increased to a lesser extent in the aesthetic appliance group compared to the
conventional group (P<0.05). Pain and discomfort levels were generally lower in the
aesthetic appliance group. There were no significant differences in jaw movement
restriction, swallowing diffCCUlty, or pain (P>0.05). However, speech impairment was
significantly less in all evaluation times except the first, compared to the conventional
appliance (P<0.05). Feelings of reduced self-confidence and tooth sensitivity were
significantly less in the first two time points (P<0.05), as were tension (in T1) and
pressure (in T1, T2, and T3) compared to the conventional appliance (P<0.05).
Conclusions: In the short term, the aesthetic twin block appliance appears to be an
effective and well-tolerated treatment option for skeletal Class Il malocclusion during
the pubertal growth spurt. It offers better control over undesirable dental effects such
as lower incisor proclination and enhances skeletal effects, such as greater anterior
mandibular positioning in the sagittal plane and promotion of anterior rotation in the
vertical dimension, compared to the conventional appliance.

Keywords: Aesthetic twin block appliance, skeletal Class Il malocclusion, skeletal

changes, pain, discomfort, soft tissue changes.
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