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o) i (S mgil) ) apedl (S gl dilide (o5 panst S ane DA e sl 138 Giaag
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b s G LY esw e Jaall @lld gl e 2uala)) dusSadl) diaall Bjork o yen caye
Gilbaall e L€ Lslall LU jdaal) cibiaall Gl Chomty (g sla¥lg lalgually L) dila

.(Bjork 1964) gl dllaall ddeud) LU dijilaal)
PALIAY) Ao gSaal) Lant) Jalaif 2.1
thalail 520 1 1966 ale 3:alal) dusSaall Liasll MOyers jyi50 Ciliaa

J<a ol amal maaly il g0 Gliad sae oyl Lacase Wl (yeuati :DeNtal i) dussSaall dicaall
AV e Ll Al estl) Ll Ay g8 Jaaill 13g] duaal SSY) aiinll Jalally (sac ) alaall

el

-

35390 lemedl Caill e daalil) @lls s :Muscular or Functional duidisl) sl duliasl) dussSadll duasl)
Al Gl g s Ll duaay gy Gulall aaf alatl Ml il Cojay Cusy 4dll) cDAlS
5y Ayl ol (Gl o el dgall aud) il 2 L3l cases A ALY DAl e i . gslal)
dai€ Ml Gl Jawg¥) Ladll oty B Calail gae 38y cuilad) Lalal (0 DY) (e

sl lall iy

Legal€ 5l o) of (goledl Sal) oY Slaliial) ye saill e L) pats :Skeletal Gl dusSaall duasl

Al gai ali aan. (Moyers 1988) i) lill (e 5 (gslall Sl (mje o Gl pe G
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MOYers ) dusSaall dasll o Jaaill 138 aa S5 YV Canaal) s (gsadll Quitilge legass SSY) s (gslal

(1966
G A gSaall liaall (o ilial B0 Ll iy Doglall dacs Blaadl Gl adse e alaeVlg
: 5 (Mitchell, 2013) Laura Mitchell Juiiw )yl
Llacd) 2ualal) LS djalaall sl 585 L s :Buccal crossbite djlaall dusSaall diaal)

(1-1) a8y JSaN . Asslall £aalall LS dopdaall sl (e (ghalaall )

(Mitchell, 2013) 4jalas dugSan dae 11 -1 JSil)
S ddaad) 4.8 RN Lplaall cbaall g (s<s5 :Lingual crossbite dulul 4usKas diasl)

«Scissors bite Lalall Liaall Alall sda Load endy cduglall Lualall Gl Auludl) cloasdl (e Ll

2-1 a3, (<l

(Mitchell, 2013) (Al dus sSaa duzae) duall bz 12 —1 J<il)
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@baall e (glaall ) ddiad) £kl Gludl Asladll claall g 0sS5 lly Jdise Lol 8
el 5o G LA dussSaal) Amal) Canjlad (adli 5 a8y cdaslell £palal) LS dupdaal
(1 &) saldl)

1.8 A gSaal) dcandl laad L3.1

g Lajiy ¢ (McNamaraa, 2000 )cgslal) Glill gty (S5 s e g L350 L) Lgia
EOLAIIS Aada gl allacal) amt ) Eiad) L) Lgiag KD egue aloPliag ¢ i) il
<kl (Oulis et al., 1993; Hannuksela, 1987) dslall dowanill 3kl slaudl 5 LY
Yanez-Vico et al., ) ikl £llly ¢ (Stricker, 2002) aaa) (as ¢(gyatll LuiiillS diau)
A3 Jie (AT duringe il Sy (Melsen et al., 1979) dime ol cilsles (2014

.(Day and Foster, 1971) bl Caall (10 4:0Sugl) a8l

48180 Ay gSaal) ddand) LESH.4.1

5Saal) Al yal) 35708 dawiy Ciigall GLLY) & cuilall Lalal dualal) Ao oSaal) daall i) Caliay
A gSaal) daall o iy 120y, (KUtin, 1969) &lysisni jiaitig ) /22 doey Tabidall 3LLY) (e
AsgSaal) daall . Aaasall QLY s dusjlae b Laga g0 JS  Mallig il (3Lka] egae o B0dla)
G (gal) oaiall bl psal) i abidal) BLLY) b JUkY) die e JS da3la dal))

aly L 11-8 e 52s3all ¥l JUiksl die %71 aay cilasgl 1992 ale NHANEA I
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sl lam) dws of Thilander Sy, (Proffit, 2000)ceall elly die hoas duall s a3
Oy . (Birgit Thilander 2003) lsic 4 ers Cpunsad) JUY) die 9.6% dussSxal
e JULY) ie @lysien & ity dilaie b dusSaal) ciliaa) liml daw ¢f Kutin® ¢l
. (Kutin, 1969) clsis 9 =7 jens JUbY) 2ie %7.2 ) cuaisily %8 culS cilsie 5-3
—1 cilS Lalal) A el ilimall L) duws o un Malandris and Mahoney du)yy cusg
JULYL a5)lee panll OISl 8 el Caill s3a cilSoe cdzall BLLYI dlaye 3 JUY) e /16
Youssef Caus: dulyy i (Malandris and Mahoney, 2004) (ssl s il dual (e
GG Ay b 0Silly L) aigi adl syl dajal) adine (e A e 19964
Lolal LusSaall Liaall eV of Gy «%6.75 Lalal) dossSaall duaall L) Lot o i Ljou

- (1996, ass) ) ilall b dalsy cuilall 455 e legas ST sl
tAad A o) ARl Ao gSaal) dant) e, il5.5.1

b Lega Dod aali il Y3 e ) dals LAY dusSadll daall o Cilaall ek
Myers et )slaliie ye duadl Aa casd of (Sasg ¢ (Kutin, 1969) 484l duaadll il ylaia)
Bl il Giand 8 2 Me G50 dudalasl) ualal) dusSaall daall @S5 Jla iy ¢ (al., 1980
AssSaall dumnll s o o) ey ¢ ol il jlaliie e Tpats eaall (SE Jenidl) e
Jeatall LLis oy o gslall Glall gai (ya Gl Alijaa yanll 23 po A8l Lo Llley (goie IS 20ala))
ailall daalad 4la dusgSaa duae (e Ogilan ol JbY) e Sl o Sa decalall e lcasl)
Ial 8,aal) dallaall 223 i . (Thilander et al., 2002, Troelstrup and Moller, 1970)

. (Tollaro et al., 1985; Ovsenik, 2004) Lw)a
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14218 s gSaal) Land) i 6.1

il sadiy Japial) LS5 Gulud o Lgani viad (golall (Si) magill Gylall (e maal) Caardn
Agarwal, 2010; Ciambotti et al, ) s o gousi s g 4 o o gonsi i dddadl
Ll Laiey Gaally Gl jee Hlae¥l e Y o aaasill dayl las) xiege (2001
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: Study design dual aesi1.2

Two-arm Parallel-group randomized controlled @'ﬂ\ 300 Blina ddagaan dayan
sl de gana 1A de sanall clilall el pladinls auagil degana 1 A5Y) degandl trial
e gyl gl milia Hlasiuly

Ay yal) el Jamesy Aaldll Lallasyll bl 320 8 1Y) Lglalye e Ayl 038 Jemas
ISRCTN registry (International Standard Randomised Controlled Trial
International dukll cOladl 5y mal tsall (ulaall Sluass as Lala @y <Number)
rAal edeall (3,01 dudal «ial s5.Committee of Medical Journal Editors (ICMJE)
)l e Lede ¢3ULY) Sas ISRCTN14042137

(1.2) &, J<athttps://doi.org/10.118 6 /ISRCTN14042137

* Login

The UK’s Clinical Study Registry Search Q  Advancedsearch

View all studies About ¥ Study registration ~ Report your results Transparency Tracker Gethelp~

Does expansion of the upper jaw in cases of posterior DOXM
crossbite affect the position of the temporomandibular
joint and the occlusion of the teeth?

ISRCTN ISRCTN14042137
DOI https://doi.org/10.1186/ISRCTN14042137
ClinicalTrials.gov (NCT) Nil known
Clinical Trials Information System (CTIS) Nil known
Protocol serial number 5414
Sponsor Damascus University
Funder Damascus University
Submission date Recruitment status O Prospectively registered
01/10/2024 No longer recruiting O Protocol
Registration date Overall study status O Statistical analysis plan
O Results

04/10/2024 Completed
: T O Individual participant data

%\.ﬂkj)ﬂ\ alilal) sas @ ‘;‘n ddl) Jaas ¢(12) “-\EJ Jad)
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* Power and Sample Size

2-Sample t Test
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Testing mean 1 = mean 2 (versus #)
Calculating power for mean 1 = mean 2 + difference
o = 0.05 Assumed standard deviation = 1. 76
Results
Sample Target

Difference Size Power Actual Power

2 18 09 0911710
The sample size is for each group.

fas 22 by JSEN Limiye (36) S il s Ly Linsya (18) desane US b inpall 22 (IS

Sl Aall aas Jan L degene S0 Guiaye dila) a3 (%10) dowdy bl Jlie¥) ey 33

Power Curve for 2-Sample t Test
1.0— Sample
Size
o — 18
7 Assumptions
0.8 a 0.05
\ / StDev 176
3 Alternative #
0.6 /
s ‘.‘f‘
) /
3
o} \
o X y
0.4 '\\
0.2
0.0
-2 -1 0 1 2
Difference

Minitab gl aladiubs dial) paa Gluwa 12 -2 Jgad
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NS | 0.080 |2.049] 0.05 | 0.04 | 0.90 | 4.59 | 0.91 | 4.55 | 8 (el sl SIS Alell Aemial B -
NS | 1.0000.000] 0.09 | 0.00 | 0.95 | 3.91 | 0.99 | 3.91 | 8 (el slad) SIS Tl ol sl [aalaal
NS | 0.080 [2.049] 0.05 | 0.04 | 2.18 [ 5.68 | 2.19 | 5.64 | 8 (el sl PIS 212 demial) 2oL 1s
NS | 1.000[0.000] 0.11 | 0.00 | 2.01 | 5.64 | 1.96 | 5.64 | 8 (el sl PJS 2udlal) 2ol 2oL PR
NS | 0.351 [1.000] 0.04 | 0.01 | 2.10 | 478 | 2.08 | 4.76 | 8 (el sl PIS Zudle)) dlmil) 28l -
NS | 0.598 [0.552] 0.06 | 0.01 | 2.03 | 474 | 2.05 | 4.73 | 8 (el slall) PJS 2l Zmia) 2oL il
NS |0.351]1.000] 0.04 | 0.01 | 0.94]3.99 | 0.94 | 3.98 | 8 (hemal) olall) MJS i) Audumial) 28l s
NS | 0.351 [1.000] 0.07 | 0.02 | 0.94 | 3.41 | 0.93]3.39 | 8 () o) VS Bt il Bl [l
NS | 0.351 [1.000] 0.04 | 0.01 | 1.21 | 3.78 | 1.21 ] 3.76 | 8 (mal) sl VIS 2] dedonil il -
NS |0.170 |1.528] 0.09 | 0.05 | 1.10 | 3.63 | 1.04 | 3.58 | 8 () o) MJS Aol mil Bl [l
NS [0.170[1.528] 0.05 | 0.03 | 1.61 | 4.15 ] 1.59 [ 4.13 | 8 (lmal) ol DJS Al Audenial B s
NS |0.763 [0.314] 0.11 | 0.01 | 133 | 429 | 1.31 | 428 | 8 (o) o) DIS Zping Amil Bl [l
NS | 0.351 [1.000] 0.04 | 0.01 | 1.29 | 3.80 | 1.30 | 3.79 | 8 (adl ilall) DIS &gl Akcniall diLcd -
NS | 0.351 [1.000] 0.07 | 0.02 | 1.02 | 4.15 ] 0.99 | 4.13 | 8 (el sl DJS Audms) imill i) [l
NS [0516) | 010/ -0.03 | 403 |1120| 408 1123 8 | (A) S 005N sy g sl oAl | U3
' dallad)
NS | 0.351[1.000] 0.04 [ 0.01 [ 412 [11.38] 4.10 [11.36| 8 | (R)'S ce SN spee s omted) cssindlls 2l
NS | 0.685[0.424] 0.25 [ 0.04 [ 3.61 [11.19] 3.69 [11.15] 8 | (A)'S 0w SN 3pme g omted) sl il Ay | 2
NS | 0170 [1.528] 0.05 | 0.03 | 2.54 [11.20] 2.55 [11118] 8 | (R)'S 0 SN 3500 g omted) sl dll iy [aaled)
ANS -PNS e Ll 1l e gysmdl) (gginnalls Lailll 2l
NS | 0.516[0.683] 0.10 | 0.02 |10.20|65.45|10.25|65.43| 8 - & gl e >
(*) 53
ANS -PNS ¢ Lall aad) ©r9nall (soialls daalll 4,5 Aatladl)
Ns |0.73210.357] 0.10 | 0.01 | 6.29 |58.35] 6.28 |58.34| 8 - &s e 7
(R)
- ANS -PNS ce sLall sl ae (gysaall cgsioaalls Aailll 2l
NS | 0.451 0.09 | -0.02 | 7.67 | 68.08| 7.62 |68.10| 8 i &s e 7
0.798 (A) s~
ANS -PNS ¢ Lall aad) ©r9nall (soialls daalll 4,5 Aadladl)
NS | 0.347 [1.008] 9.50 | 3.39 | 9.78 |63.85| 4.18 |60.46| 8 i &s e 7
(R)
NS | 0.516 0.10 | -0.03 | 8.74 |86.88| 8.7 [86.90| 8 |  (A) Chuoltl 1l o gsal csgianally il gl
0.683 : - s
_ Zalled)
NS | 0104|008 | -0.05 1325|9318 13.2303.23| B | (R) okl nal e gl il A
NS | 0110 [1.829] 0.29 [ 0.19 [ 7.19 [83.70] 7.25 [83.51] 8 |  (A) comli 1t g gl cssndlb Al Agly | s
NS | 0.104 | 1.871] 0.08 | 0.05 | 4.20 [92.38] 432 [02.33] 8 |  (R) caclil Ll e gonl (ool 2l i)y [l
NS 10.285 [1.158] 0.09 | 0.04 | 2.17 |37.14] 2.17 [37.10] 8 (A) cimlil e Al an 18
NS | 0.170 [1.528] 0.05 | 0.03 | 4.60 | 38.68] 4.60 |38.65| 8 (R) cimlill oo 2l 2o, PR
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Snabadl) (3R i) | agiall | Cilaiy | dacgiall

dad Gl | ladl | (Glaall [ laal) [ 230 8ial)
s tdad | Gl | o @R - - . Gugutall yarial) )

Cyaa | bl | bl | bl | bl | Sl Ayl
ds A Agunall| (glaall | Gdangiall . .

amy | P e e RS P U A
NS |[0.170 [ 1.528| 0.09 | 0.05 | 2.47 |37.90| 2.43 |37.85| 8 (A) Caald) e Laalll aa an
NS |0.351(1.000| 0.04 | 0.01 | 4.75 |38.60| 4.73 |38.59| 8 (R) coalill e dailll aay dallaall

alad) Cilall(R) sl Cailali(A)

g0 Y Jully - SBls Jo¥) bl Gm s B8 25as pae o Gilud) Jssall b mSlal ui

(005 0o ST ANAN (g5ise o ) pilgall G bl i s

dic alalal) W e ds gana (paia bl iladly Glaall cuilad) ¢ d,laal .2.2.4.3
tasdl) (Aa)

O sl Lol jlga desane e plaad) cailally laall cuilad) G el .1.2.2.4.3

:27-3 Jsaal) o LS dallaall

Glaal) quilad) (38 g dadlaall J& Clilal) Lol g Ao gana Gand Al jal) @l el Lda gll slaa¥) : 10 -3 Jga

Al g
Al Jd el ol dadlaedl Jud Clasdl bl

. 3.3
P-value .UT d;: Gl Jawgiell Gl Jawgiall

; L)l Lol

Slrall gl Olaall gl

0.919° 0.02 2.2 0.49 2.24 2.1 0.68 2.26 AlS
0.010°*  -0.64 4 1.02 4.65 4.1 1.38 4.01 SIS
0.198° 0.59 3.8 1.87 4.36 4.5 1.78 4.95 PJS
0.042%* 0.28 3.3 1.12 3.12 3.2 0.81 3.40 MJS
0.141° 0.69 3.1 0.85 3.38 3.9 1.53 4.07 DJS
0.420° 0.71 10.9 5.05 9.65 10 3.69 10.35 Varl
0.376" 9.11 61.9 18.82 58.13 63.2 12.32 67.24 Var2
0.463° 7.95 84 25.17 77.89 88.9 19.74 85.84 Var3

0.573° 0.91 36.6 9.37 38.76 39.1 4.35 39.66 Var4
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deslll dgl) (Var3 «$ygoeadl S giualb Cauoll Lozl 2o detlll dogly :Var2 c‘z,m@.m” SgmalLS o SN 3g0ae 2o detlll dogl) :Varl

(R 2 2z yedl gl (e dedlll da (Vard (! S gruell ol ol xe

a. Paired Samples T-Test.
b. Wilcoxon Signed Ranks Test.

*_ significant at the 0.05 level.

s5usall’S (30 SN 2sac ae dailll &yg)j (DS PUS (SIS (AUS :clpaiall o Jawgie of il gl
20 ¢ sl (sinnalls Coalill Tadl) pe Zdlll )y ¢gypmall (ginnalls Caalill Jadll o Zailll L) ¢ pagesd
Glilall el Sles e gana die dallaal) Ji Glaadd) Culall & a2l ) an el (gginall (o daill
dcsane vie Aalladl) 8 alidl Culall 8 MIS dacigia o Gaiis calad) cailall 3 LeDllie ae d3)lke S|
(0-64) Gl SIS & el o Wass Gl PS5 laall culall ae d3lhe ST Clilall ol Slea

cladll Culall mllal (0.28) Gl MUS s aad) Culall mllial

dallaall 2y sl Lol Slga Ao gana (an palad) cailally claal) quilad) ¢ Ajlial) .2.2.2.4.3

:28-3 Joaall o WS

laa) Guilad) 38 g dadlaal) day Clilal) ol g A gara (rada Al Al & el Aua gl slaal) :28-3 Joan
bl g
Aalleal) aay aaled) Cuiladl dallaall ey Claal) culall
P- on a4

valle  ghusidl 1y ha¥) Ll e ChatY) ol

Glhad) | lal Glhad) Sl
0.123° 0.18 2.2 0.56 2.29 2.3 0.61 2.47 AJS
0.059° 0.61 4 1.25 3.85 4.1 1.36 4.46 SJS
0.796° 0.09 3.9 2.04 4.34 4 1.68 4.43 PJS

0.512*  -0.12 2.9 1.12 3.34 3.2 0.90 3.22 MJS
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0.337° 0.38 3.3 1.11 3.34 3.2 1.43 3.72 DJS
0.092° 1.69 11 6.00 9.98 11.1 547 11.67  Varl
0.277° 6.01 62.3 1596 61.36 63.1 8.89 67.37 Var2
0.936° 3.27 85.3 25.29 78.48 86.2 17.58 81.75  Var3

0.288°* 2.99 38.3 4.22 36.43 38.4 4.13 39.43  Var4

calill ball e dadll) aey sVard gl il Caalill bl ae daalll d)y :Var3 «(g)gaal)

a. Paired Samples T-Test.

b. Wilcoxon Signed Ranks Test.

*_ significant at the (.05 level.
$5uaalliS (30 SN 2gac e dailll i)y (DIS (PJIS SIS (AJS :fpiiall aid Lansgio of milisl) <yl
25 ¢ gand) (ginally Caualill add) e ail) gl ¢ (gysmall (s5innally Caalil) Jadl) o Zdlll Al ¢ sagud)
e Ale ST lilall el Sles degane vie dalleall da Gleadll Culall b Caaldll Jadll e daill
=L Sles desane vie dalled) aay alud) Cilall & MIS Lasie of ity caulad) cailall 3 Ledllae

s B sy O leadll Cailal) a d3jlae ST lalal)

Al Aaj die ASata) mildal) Ao gana (el anladd) cuiladly ciluaal) Giilad) o 43R .3.2.4.3

dallaal) U8 ASatial) piliall degare (o aolead) ciilally Gilaall cilad) ¢ A3jEal) .1.3.2.4.3

:29-3 Jyaall @ LS
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pdedl g Glaall cailal) (33 g Aallaall J8 AS jadial) piliall de gana (yana Al jal) &l el Ldagll pluaa¥) 111 -3 Jgin

Aallad) 3 alodl il Aadleall J8 Gilead)) cuilal)
P— w3
. . syl dagid) SPGB SWP N |
Gbagial Ll
Gl sl Glall ol

value

0.483° 1.38 2.2 0.66 2.09  2.05 5.67 3.47 AJS

0.375°

0.24 4 1.01 4.05 4 1.39 4.29 SJS
0.002

0.360° 0.09 43 245 477 3.65 255 486 PJS
0.301*  -0.21 2.7 0.69  2.71 2.5 0.78 249 MJS
0.608%  0.13 3.55 0.66 3.67 4.05 1.09 3.80 DJS
0.170°  0.78 10.1  3.71 9.6 11.2 429 10.24 Varl
0.185°  7.80 6595 17.97 62.12 723 835 69.92 Var2
0.286°  1.17 90.3  7.60 87.89 89.2  5.06 89.06 Var3
0.729°  0.53  37.4  3.69 3691 385 504 37.44 Var4

(s5ienalls Caalill Jadl) ae dadlll o)y :Var2 ¢ cageall (s5inalh S (3o SN agae ae dailll 4yl :Varl
calill ball e dadlll aey sVard gl sl Caalill Lall e daalll dily :Var3 «(g)gaall

a. Paired Samples T-Test.

b. Wilcoxon Signed Ranks Test.
(el (g5iaallsS (e SN 35ac e dailll sl <DIS (PIS (AJS :riall a o gia of gilial) el

OSE A i) mileall degane die dallead) J8 Gladl) culall 8 il L1 xasell gl oo
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Cilall =1Lt (0.24) Gole SIS 3 ctlal o Lyasa il PlSycaladl olall b LeDllhe e & lae
- lad) Culall mllal (0.22) Gl MUS s ol

LS Aalaal) o A paial geilinal) A sana (ada anbedd) cuilally claal) cuilal) oo Lilial) 2.3.2.4.3

:30-3 Jgaall Lﬁ

Adedl g Glaall cailad) (38 g Aadlaal) sy 4S aial) giliuall de gana Cpaa Al il il piiial A gl slaall : 30 -3 Joan

Aadleal) 2e ated) Giladl Aadleall axs ol cuilal

P- om il
il Jaugiad) cahay Jasgal)
value phugdl S el L) = il
Ghadl ol Gl laall

0.239°  1.48 22 054 235 225 566 3.83 AJS
0.294°  0.15 3.9 072 3.89 3.9 085 4.04 SJS
0.663° 0.23 4 1.29  3.98 3.8 1.81 420 PJS
0.098*  -0.44 32 090  3.13 2.7 0.62 270  MJS
0.485°  2.11  4.05 0.83  3.68 3.8 8.84 579 DJS
0.562*° -0.37 11.2  3.45 11.37 11.15 3.76 11.01  Varl
0.585*  1.31 70.65  8.12  69.90 73 9.57 71.21  Var2
0.226°  1.66  90.2 596 87.17 89.75  3.96 88.83 Var3
0.492°  0.08 39 3.58 37.92 39.65 4.60 38.00 Var4

chalill Baall e daalll aay iVard ¢ gaall ggiall Chalill adll as dadlll 4l :Var3 «g)saall

a. Paired Samples T-Test. b. Wilcoxon Signed Ranks Test.

ans ¢ sgend) (gienalls Chualill 1aal) pe Al gl gpsmall (gginnally Chaalill Lol o 2ailll gl ¢ saged
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Al pilial) e ganae vie dallaal) dan Cliad) culad) 6 41l aleY) oanall (gl e daill
dcsane vie Aallaall dey adadl Culad) 8 MUS dacigia o) i calad) quilall 3 LeDllie ae 43)lae S|
Cun il aues 8 omilall m Laga Gl 0$ aly - clad) Cilall e &l ST Sl milacal

.0.05 VA (gsinn (e ST h)LaaY) ddlan) culs

Gl ol Sl ASsane (ads cilaall cuilal) b andll iaj O A .4.2.4.3

A gana Gaca ladll Culal) 8 (Lany dalleal) J8) auill ie) om 350 &3 31-3 Jsand) G
rolilall el Slea
bl cuilal) 8 Wary g dallaal) g8 clilal) Lol Jlga de gana Gand A jall @l el Auagl) slasd) 131 -3 doaa
Aalladll 2 Gladl cailadl Aalladll 8 Glaall Culsl)
P- on @A
i Gl Jawgidl Gl el

Ll L)
S 53z al) ‘:g\\.u.\;j\ S 3\ REON| R WL

value

0.285%  -0.21 23 0.61  2.47 2.1 0.68 226  AJS
0.222° 0.19 4.1 1.36 4.46 4.1 1.38  4.65  SJS
0.168%  0.53 4 1.68  4.43 4.5 178 495  PJS
0.632°  -0.09 3.2 0.90 3.22 3.2 0.81 3.12  MJS
0.0717  0.36 3.2 143 3.72 3.9 1.53  4.07 DJS
0.219°  -1.32  11.1  5.47 11.67 10 3.69 10.35 Varl
0.519°  -0.13  63.1  8.89 67.37 632 12.32 67.24 Var2
0.031° 4.09 862 17.58 81.75 88.9 19.74 85.84 Var3

0.742° 0.24 38.4 4.13  39.43 39.1 4.35 39.66  Var4
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Aalleall ans il culal Aalleall Jid Claall culall

P- on @A

value (laugidll L SUSSP U T o calaty)  Jawgiall

Gl ol Gl ol

5l Chalill Iadll ae dadlll dagly :VAr2 ¢ cagad) (s50aal S (e SN agee xe dadlll 4405 Varl

a. Paired Samples T-Test.
b. Wilcoxon Signed Ranks Test.

*_ significant at the (.05 level.

(ot ginalls Caalil) Tadll ae dailll Ll (DS (PIS (SIS :cpiall ad Jaussia of bl ekl
=W Slea desane die dallad) Ui Gladll quilall 8 1Y aleY) aaall (ggiad) (e Al e
o SN agee ae dadlll dugly MIS (AJS dawgie of Caiy cdallaal) 2os L@blae pe Ljlae ST ilalal)
die dalledll aey Glaadd) cailall 3 (gypmall (gsienally Crualil) Ladll p 2adll Aygly ¢ cagud) (5530sallSS
Al b omedl o asa Gl Oy cdalled) 8 LeDllke pe A3lke ST il ol Slea degana

Aalladl dd Gell mllal (4.09) B)li gl Ssicaadl Caalill i) aa daalll

S aial) ilial) degana ada cilbaall quilall b andill ie) cm Ailal) .5.2.4.3
5\.9_94.;4\ (yaun a._\ba.d\ u_u\aj\ ‘:g (\Aqa_\_g dalledll dﬁ) ﬁgﬁﬂ\ ‘:rm_) O z\j_)w\ C:itu 32‘3(}_9&:3\ O

A atall wilinal
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aal) cuilad) 8 Wany g Aallaall J8 4 jadial) milial) de gana Gand Al jal) &) el Lda gll sluaa¥) 1 32 -3 Jgia

dalleall aay ileadll Calall dalleall U8 Cleadll cuilal)
P- w3
) . ) gl ) awgidl
Obagall g Ll
Gl bl Sheadl ol

value

0.003°*  -0.36  2.25 5.66 3.83 2.05 5.67 3.47  AJS
0.830° 0.25 3.9 0.85  4.04 4 1.39  4.29 SJS
0.585° 0.65 3.8 1.81 4.20  3.65 2.55  4.86 PJS
0.242%  -0.20 2.7 0.62  2.70 2.5 0.78  2.49  MJS
0.694° -1.99 3.8 8.84 5.79  4.05 1.09 3.80 DJS
0.361*° -0.76 11.15 3.76 11.01 11.2  4.29 10.24 Varl
0.337° -1.28 73 9.57 71.21 723 8.35 69.92 Var2
0.8532 0.23 89.75 3.06 88.83 89.2  5.06 89.06 Var3
0.266° -0.56 39.65 4.60 38.00 38.5 5.04 37.44 Vard

ssialls Cralil) il aa dadlll L)y :Var2 ¢ agedl (s5iall S 30 SN gae aa dalll 49)y :Varl
ccalil) bdll e dadlll aan sVard ¢ gl sl chalill Jadll ae dealll 4ol $Var3 ¢s)gaall

a. Paired Samples T-Test.

b. Wilcoxon Signed Ranks Test.

*_ significant at the 0.05 level.

S el il Caalill Lall ae dailll Lly PIS (SIS rchial) ad bawgie o) gl el
O iy dallad) ey @Ulae ae Ajlae ST AS il miliiall de gans ie dalledl) U8 Glaadd) Cailal)
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vie Aalleall an Claadl Qulall 8 il Y anpall (siall (e dailll ey gyenall (s5ialls
AJS b Giell o Lyasa Gyl oIS cdallaall Jd edUlie ae Ajlae ST A aial) miliall degens
Aalladll 2y el &bl (0.36) )l

rdallaall J8 claal) cilad) 2@ dupal) e gaaa cpu 43\Eal) .6.2.4.3

iallaall 08 Claall Culad) 8 bl e sane (o A0l g5 33-30 500 (e

40 o> gl g Al Al (e gana (389 Anllaall I8 Gilaal) cuiladl A Al pall &l pitial Lda gl slaall : 1233 -3 o

L Lagr (3AY
ASat) milial) dogana  Clilal) oly Slea dosara
P onaAl
value (gl ) Gyl Jawgidl ot Gyl Jawgidl
Gheddl bl Gl el

0.714> -1.21 2.05 5.67 3.47 2.1 0.68 2.26 AJS
0.411° 0.36 4 1.39 4.29 4.1 1.38 4.65 SJS
0.503° 0.10  3.65 2.55  4.86 4.5 1.78  4.95 PJS
0.212%* 0.63 2.5 0.78  2.49 3.2 0.81 3.12 MJS
0.538° 0.27  4.05 1.09  3.80 3.9 1.53  4.07 DJS
0.935° 0.11 11.2 4.29 10.24 10 3.60 10.35 Varl
0.254° -2.68 723 8.35 69.92 63.2 12.32 67.24 Var2
0.750° -3.22  89.2 5.06 89.06 88.9 19.74 85.84 Var3
0.160° 2.22  38.5 5.04 37.44  39.1 4.35 139.66 Var4

(s5innalls Caalill Jadll ae dadlll i)y :Var2 ¢ cageall (s5ianalh S (3o SN agae ae dailll 4yl :Varl
calill ball e dadlll aey sVard gl sl Chalill ball e daalll dly :Var3 «(g)gaall
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a. Independent Samples T-Test.

b. Mann-Whitney Test.

*_ significant at the 0.05 level.

G5isals S (30 SN 2gae ga Aaill) )y (DIS MIS (PIS (SUS i yusiall wid Lawasia of geilil) jglsd
Sl Aegana die dalled) U8 Gladll Culad) 4 ol ol) canall (ssiall o Lallll das ¢ paged)
pe Aallll 515 AS Lacigia o ity Al wilinall desana b LeDblie pe d3jlie ST lilal) el
s dallaall Jd Glad) Culall 8 cganll (grinalh Chalil) ae dugly c(grpnall (grinnalls Cialil) Jadl
Lpss By aag Vo lial el Slea desana 8 Ledllie e dilie ST A Al miliall de sana

Adilasy) Laldd) o
Lbdl) cfpiall o JS aid B el JaEa B dadial) dadlaal) ddijh il Al 7.2.4.3
) Lie A Lugaal) dgalt Tadg gl clpisially

o S b Ll loie lawgie 8 Gadl) AN Ayl AlE el lipell cingn o T lad) el

dgall Tty cililall el Sleall deganas ASHatall milicall degana ( dasl3ll lyiially Aphadl) cfial

tol LS Gandl Aie 8 dusg yadll
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il

agdedl) Cyiiall ad B sl ok 1.7.2.4.3

Cra JS add B i) ke Ja gia B (3 Al AYa Al ol Aliiewal) cilipll cuid gt T LS4 il (i (34-3) aBy Joo

L) e 8 clilal) ol Sl de gara g ASadal) iliall de gana G duladld) il padial)

_ clilall el S A ata milda
- x3 13,. ¥ . aw o T
3 1 - ¥ |- |- I ph b B jla |
a |2 |3 |3 1 11 }‘-jf-'i'ﬂ 1 |1 ?-'-‘37'3; cusoall il | g
_ :1 = ) 4 5 3 PR > 4 5 3 = 3
’:3 A _% = = j ‘5 ﬂ % = = j ‘5
7 |3 I Y I o 3 Y 171 o ' i 3
- |o584| 0553|012 29 | -08 | 081 |021| 19 | 09 | -06 | 039 | 032 | 18 AJS
- 10.887|-0.143| 006 | 19 | -1.6 | 084 [-0.19| 19 | 19 | -6.1 | 1.63 | -0.25 | 18 SIS
- 10.856|-0.183|-0.13| 3 | -39 | 1.60 |-0.53 | 19 | 1.4 | -9.55 | 2.53 | -0.65 | 18 PJS deal
Lladl
- |0680| 0415|011 | 1.4 | -23 | 085 | 009 | 19 | 1.3 | -22 | 0.71 | 0.20 | 18 MJS '
- 0220|1249 | 030 | 05 | -29 | 0.81 | -036| 19 1 |-094| 063 |-006] 18 DJS
- 103360975 079 | 45 | -9.2 | 3.08 [-024| 19 | 3.7 | -1.6 | 1.58 | 0.56 | 18 |uualill (e dailll any
- 0233|1213 020 06 | -1 | 046 | 005 | 19 1 -1 | 057 | 025 | 18 AJS
- 10990 |-0.013| 000 | 1.6 | -1.3 | 070 | -0.16 | 19 | 1.4 |-3.11| 1.03 | -0.16 | 18 SIS
- l0252|-1.164|-076 | 35 | -21 | 161 [-003| 19 | 1.2 | -9.1 | 2.33 | -0.79 | 18 PJS il
Lagludl
* 0012|2636 | 049 | 1.4 | -1.2 | 0.70 | -0.06 | 19 1 |-033| 038|043 |18 MJS -
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e ganall Kolmogorov-Smirnov? Shapiro-Wilk
Statistic df Sig. Statistic df Sig.
S =l AJS.TO.ban 174 19 132 .934 19 .208
Clalall SJS.TO.lbaw .260 19 .001 .830 19 .003
PJS.TO.wbeas A77 19 119 .906 19 .063
MJS.TO.beas 147 19 .200° .956 19 494
DJS.T0.lbew 127 19 .200" .928 19 157
A.T0.clbase 125 19 .200° .970 19 773
B.T0.wb=s .251 19 .003 .870 19 .015
C.T0.baw .271 19 .001 .700 19 .000
D.TO.bes 133 19 .200° .922 19 126
AJS.T1.clbas .229 19 .010 913 19 .084
SJS.T1.lbas 132 19 .200° .946 19 .334
PJS.T1.0beas .209 19 .029 .945 19 .325
MJS.T1.ban 139 19 .200° .962 19 .602
DJS.T1.lbas 167 19 172 .925 19 139
AT1.clas .213 19 .023 .925 19 139
B.T1.cb=s .235 19 .007 .890 19 .032
C.T1.colbas .298 19 .000 .615 19 .000
D.T1.bas 124 19 .200° 973 19 .828
AJS.TO.g=e e 112 19 .200° .939 19 .249
ol
SJS.TO.cae e 114 19 .200° .932 19 192
ol
PJS.TO.=e e 197 19 .050 .869 19 .014
ol
MJS.TO.u=e_ne .146 19 .200° .922 19 121
ol
DJS.TO.o=ee .162 19 .200° 917 19 .098
ol
A.T0.Clas & .130 19 .200" .923 19 130
B.T0.bae .276 19 .001 .799 19 .001
C.TO.baw .345 19 .000 .665 19 .000
D.T0.lbas .304 19 .000 .702 19 .000
AJS. T1.paee A77 19 121 .944 19 317
ol
SJS.T1.oae e A17 19 .200° .952 19 420
ol
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PJS.T1.0aee 149 19 .200* .909 19 .070
o
MJS.T1.0ae e 178 19 113 .908 19 .069
o
DJS.T1.0ee e .094 19 .200* 972 19 .818
o
ATl Sbae .100 19 .200* .953 19 437
B.T1.cbase 192 19 .064 .829 19 .003
C.T1.ban e .379 19 .000 579 19 .000
D.T1.Sbas e 224 19 .013 .894 19 .038

a8 i AJS.TO.las 407 18 .000 .354 18 .000
SJS.T0. e 224 18 .017 .669 18 .000
PJS.T0.—bas .243 18 .006 .843 18 .007
MJS.T0.wlbaxs 11 18 .200* .959 18 .583
DJS.T0.lbas 128 18 .200° .959 18 .580
A.T0.clase 181 18 123 .937 18 .256
B.T0.wbwas 173 18 .160 .874 18 .021
C.TO.wbas .162 18 .200° .937 18 .253
D.T0.cles .166 18 .200° .924 18 1562
AJS.T1.clbas 425 18 .000 .331 18 .000
SJS.T1.bas .238 18 .008 715 18 .000
PJS.T1.bas .300 18 .000 .868 18 .017
MJS.T1.cbas 131 18 .200° .940 18 .290
DJS.T1.clbas 444 18 .000 .352 18 .000
A.T1.lbas .219 18 .023 910 18 .087
B.T1.cbwaxs .120 18 .200° .948 18 397
C.T1.baw .169 18 .190 .949 18 410
D.T1.bas .231 18 .012 .870 18 .018
AJS.TO.c=e e 123 18 .200° .933 18 .219
ol
SJS.TO.pae e 107 18 .200° .965 18 .710
ol
PJS.TO.oae e 197 18 .062 .878 18 .024
ol
MJS.TO.o=ee 155 18 .200° 914 18 .100
o
DJS.TO.c=ee .150 18 .200° .898 18 .053
ol
A.T0.clas e .161 18 .200" .962 18 .632
B.T0.las e 196 18 .066 .793 18 .001
C.TO.baw .230 18 .012 .921 18 133
D.TO.lbaw e 126 18 .200" .923 18 149
AJS. T1.paee .162 18 .200" .958 18 .565

<l
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SJS.T1.oae e 161 18 .200° .968 18 767
o
PJS. T1.0ae 116 18 .200" .966 18 724
o
MJS.T1.0=e e 183 18 .200° .940 18 .288
o
DJS.T1.oaene 215 18 .028 913 18 .099
o
AT1.Glas e A17 18 .200" .905 18 .070
B.T1.bae 167 18 .200" .935 18 .235
C.T1.cbas & .250 18 .004 910 18 .086
D.T1.bas e 74 18 154 .857 18 .01

*. This is a lower bound of the true significance.

a. Lilliefors Significance Correction




Abstract

Objective:

This study aimed to study the effectiveness of the quad-helix device and the
removable expansion plates in treating unilateral posterior crossbite with
mandibular slippage and the effects on the mandibular condyle and to evaluate
the levels of pain, discomfort and functional impairments in the mixed occlusion
phase.

Materials and Methods:

The sample consisted of 40 patients with a unilateral posterior crossbite with
mandibular slippage, aged between 7 and 10 years, who were treated with quad-
helix or removable expansion device. They were randomly divided into two
groups: the patients in the first group were expanded using quad-helix. The second
group using removable expansion plates. Measurements were recorded on plaster
casts before treatment, after correction of the crossbite, after the end of the
stabilization phase, and after the end of the observation phase. Measurements
were recorded on CBCT radiographs before treatment and after the end of the
observation phase. The levels of pain, discomfort, and difficulty chewing,
swallowing, and speaking were recorded for patients in both groups through a
questionnaire containing a visual analog scale, after 24 hours, after a week, after

two weeks, and after a month of applying the device.

Results:

The results indicated that the removable expansion plates and the quad-helix
appliance were effective in treating unilateral posterior crossbite with the same
effect (P <0.05). The spontaneous expansion of the mandible occurred in the
removable expansion plate group and the correction of mandibular deviation after
treatment. The unilateral posterior crossbite affected the mesial and superior
articular space of the mandibular condyle (P <0.05). The condylar angle with the
frontal midline decreased after treatment with the quad-helix appliance. The
anterior articular distance increased on the affected side after treatment with the
removable expansion plate. There were no differences in the amount of pain and



discomfort between the two study groups (P < 0.05), regardless of the time period
studied. It was found that the amount of pain decreased as the time period studied
increased, regardless of the treatment method used in the research sample. The
amount of chewing and swallowing difficulty in the removable expansion device
group was smaller than in the quad-helix group (P>0.05). There were no
differences in the amount of difficulty speaking on the first day and after one
week. between the removable expansion group and the quad-helix group (P <
0.05), but after two weeks and after one month the amount of speech difficulty in
the removable expansion group was greater than the quad-helix group (P <0.05).
Conclusion:

The effectiveness of removable expansion plates and a quad-helix appliance in
treating unilateral posterior crossbite and correcting mandibular deviation
resulting from unilateral posterior crossbite with spontaneous expansion of the
removable plate group. Unilateral posterior crossbite affects the positioning of the
mandibular condyle within the glenoid cavity and is affected by its treatment. No
differences were found in the amount of pain and discomfort between the two
study groups, and the amount of difficulty in chewing and swallowing with the
quad-helix device was greater than with the removable expansion device. As for
difficulty speaking, it was found that there were no differences on the first day
and after one week between the two study groups, but after two weeks and after
one month. Difficulty of speaking was greater in the removable expansion group
compared to the quad-helix group.

Keywords:

Removable expansion device, Quad-helix device.
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