
rJ 'tl ~w fi LL'tl ~ L 't1~ U "j'illW6lJ"fJ'-:I fll "j'6lJ Ul U fl"j'~(9l fl6lJl fl"j"'j'1 fl"j''U~

l.'W'U~rl bG1~::biAl.'WA1~ 'VI'U. Ph.D.
..

1l'lPl~'D'l";UlJln77~IiiIi1.;J;u PI ru::";UIJI LL ~VltJP!'l~lJIf ~W'l~~n7cU~~'l~VltJ'liitJ
,

'IJ'VIi'iGl~'el

&J~~ 'f}~n11'in~ LL~::L~ii U1 111Y1~~~n11~u1u~1n111n1 u';~ u~ 31 tfJVlflYi ~ ~ ~ &J~'iiYlfiLL~::L~ii U1 111 YI~~~ n11'in~

fi'f}';;~11L1'"J1 Un11~U1ULL1J1Ji1LL~::L1'"J 'f}1U?'JU'"JU 'iin~cu::~'f}~L~~'f}~~'f}~1.jfn11'in~1'"J~ri1Jn11~1rj!~ LL~::",
oJ - ~ .I~.I ., ..

n11~~~111Y1 L YI'f}~'"J1J~~L~t1U1 111Y1111U1-I~~,;1nn11LlJ~UUUlJ~~ L ULL U'"JVl11U~L'"J~1~,

('J vTu~ ,\41'1 2547;27:.153-62)

f/1a1AW: n,.::V1nT/1n,.,.ln,. n11T/El1El uu')n"1u~t,)fJf~ f'i')ul.1'i"uu').,:{u t~i1El"/J1W~ "

n1'a b~~1,").! bm'U 1m m1aJ'lJn mb 'U.bb'U.'J 'VI 'a 1 'U.a b'Je1o:Ja

(Normal growth in transverse dimension)

n 'f)uV; .,~vi1n1'i:;n~1L ~ 'f)LU; tJULLU~~1IU1 ~1 ULL U'J

'V1'i1U~L'J'f)f~,fu ~'f)~vi1P1'J1'-JL,j'11.,Ci~n1'iL"T'l.!L~U 1(;1(;11'-J

un~l ULL u'J'V1'i1u~L'J'f)f~1 U'i~tJ~tJ1'J L ~'f)~"1nt,J~1I'f)~n1'i

:;n~ LL~~n1'iLU~tJULLU~~~Lii ~;fuvT~l Un'i~~nLL~~~u 1 u-rl'J~"
~ ~ ~, ~

1I'f)~n1'iPl~~i11YiU ULn ~.,1nt,J~~~~n1'i'in~1'i'J'-Jn un11

LU; tJULLU~~(;11'-Jun ~ L ~ 'f)~"1nn1'iL"T'l.!L~u1(;1 1~tJn11

LU~tJULLU~~ lULL U 'J'V111U~L 'J'f)f~LL U~LtJU ~'f)~~'JuPi'f)n11L .,T'l.!

L~u1(;1~~~n'i~~n~1n'i11n'i(;11'-Jun~ LL~~n1'iLU; tJULLU~~
"

1I'f)~~'JU1~~LL U'J~U(;11'-JUn~

n1'l~tJ1tJ~U1~~~~~1n'l'l1n'l1~t)1~~L U~ ')U-ilLU U

n'l~~ n~1~~ ')u lfi'~ LL U').;.[ULU U~fin1'lfn~1Vl1~vTu~n'l'l~
"

~ ~.;.[U~fJ1~~,1~ l~tJ21 PJ,)1~~~~~1 tJ L ~~~1 L ,i~y; ';1~fu.
.. .'.f 'I .. d d' d'1 ' .. d!'1 '1 "1'-

n1'lL'ltJ~yjUL Un'lNVlL U~Vl L~L ~tJ~~~ L ~~LLn L~PJ,)1~ L~ L~

i~~')u (discrepancy) ~~~n'l~~n~1n'l'l1n'lLL~~~')ulfi'~

LL U').;.[UL ULL U,)Vl'l1U~L')~f~ (transverse) L UUVlPJ,)1~d~:::

U1 L~U~n1'lL~1ru L~ U 1~ ~1 ~tJ n ~~ ~~n'l::: ~ n~1n'l'l1n'lLL~:::
~ "

~')ulfi'~LL U').;.[UL ULL U,)Vl'l1U~L')~f~ ~~~~~n1'lfn~1LL~:::

L~ti tJ'l /11~~~~n1'l~tJ1tJ~1n'l'l1n'l u~~tJY; 21 tf)Vlfi~~1;] ~

~~i~fi LL~~L~ti tJ'l /11~~~~n1'lfn~1 ~ ~iJ ~'l1L1,)L Un1'l

~tJ1tJLLuui1LL~:::L1,) ~1tJtiU')tJ in~ru:::~~~LPJ~~~21~Y;Li."
~ ,~ ,~ d

n1'l'ln~1'l')~nUn1'l~1~ ~ LL~:::n1'lPJ~~/11~L ~ ~ PJ')UPJ ~
, .

L~titJ'l /11~~i~~1nn1'lLtJ~tJULLtJ~~L ULL U,)Vl'l1U~ L ')~f~



i 'WlJ~ t1 £191'11::£ ~pfi 'Wpf1~
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n1~ b~~ru bm'Utm m13J'lJ n m n~:m n?l1n~~ 1n~1u
u "

bb U 1'V1'a1'U,a b 1e1-ia

(Normal growth of maxilla and mandible in

transverse dimension)

1 ~n~~),J~ 13 ')U~' ~ n1'tL~1 C1J L~1JL[J1.J '1) U6 LV1u~~1Jn1't

L~1C1J L~1J L[J1 ~1),J1Jn ~'IJ'1)~'lJ1n't'tLn't1J~~1J1L ') t"U't'1) U1J't~~1~

~~LnV1':{;~~'t'1)U1J't~~1~1~~')~...iI~),J1nn~1V11~~')~ J1
't'1) u1J't~~1~iI V1Y11~1.;]~if~~ii~ f1~~ n1'tL~1C1J L~1J L~ 111'1) L ~'1)~

~~n't~vt~'1)1U' 16 m ~L YI~...ru~LL~~ 18m ~L YI~"D1U2. ~n1'iL"1'1.JL~U llJ11J'f)~1J1n'i'i1n'iuu1 ULL U'JVI'i1U~L'J'f)f~

~ .r ~ 4 .ld.I.I'
,,::Ln~1JU,,1n 2 1JU'JUn1'i,..,~np)'f) n1'iLu~fJULLu~~'iu'i1~

"

(remodeling) LL~::n1'i~11~n'i::~n~'i'f)fJU'i::~1U (suture)
"

n1'iLU~fJULLU~~~ui1~ (remodeling) 1un'i::~n1J1n'i'11n'iUU
~ " .' ..

U'iL'JCU,..,U1 (antenor) lJ1'f)n'i::~n~1~1'i (malar bone) ,,::"

YllJL,jUlJ1L'Jcu~31n1'i~::~1U (area of resorption) 1u1Jcu:;~
~ ,.. ..:

""~~IJ1'f)n1::~n~1~11 (malar bone) ,,::YlUn1'iYl'f)nLYI~"
(apposition area) 1 ~'Jun1'i~11~n1::~n~'i'f)UU'i::~1u~31~~

l'l'f) LU~fJULLU~~1 ULL U'JVl11U~ L 'J'f)f~1J'f)~1J1 nmn1uu"::~lJ

~'i'f)fJU'i::~1UfJ~~1~1vi~ (midpalatal suture)2

~11..1:;un1'iL~1 '1J L~ ul~1J 'fJ~1J1 n'i'iLn'i~ 1~1 ULL u')

..::.. '1 "'.1 .. ~

V1'i1U~L,)'fJ'i~U U L U'fJ~~1n L~~'i'fJ!JlJ'i:;~1UV1U'iL')ruLL U')

U'i:;~1Uf11~ (symphysis) ~~L3J31n1'iL~1t1jL~ul~'II'fJ~

n'i:;(;1nfl,)!J'i'fJ!JtJ'i:;~1uluin~ru:;LIii!J')nu'll1n'i'iLn'iuu"

LL~ Korn LL~:; Baumrind ~:;'i1!J~1Un1'i~ifutiI,)'fJ'fJn'll'fJ~

1~(;1'iJ~ 1~1..I:;~'iJ~L~ U'II1n'i'iLn'i.zi1~ 1(;1!J'I'4u31n1'i1..l~ul ULL u'). .
(transverse rotation) 'II'fJ~1~(;1'iJ~1~1..I:;eif1!JLL~:;'II,)1 0.52.
t1~ 1.40 'fJ~~1r;\'fJtJ LLr;\nLuuill~1ru~L~nU'fJ!JLL~:;~1n(;1'fJtJ "

1 U-rl,)~'fJ1!JY; if~31 n1'iL~1ruL~ul~'fJrJ L vl1J U ;~ Gandini. w"
LL~:; Buschang n;juifuCi~~~'II'fJ~n1'i~n~1~~n~1')5.6

m'iL~1'1JL~U 1~~'fJ~'II1n'i'iLn'i~1~1 ULL U,)V1'i1U~L,)'fJf~~~~1

~1n'llu')un1'iLU~!JULLU~~tui1~ (remodeling) 'l'4Ud1~

U1L')ru~1n'i'iLn'i~1~~')U';'1ti1') (body of mandible) 31n1'i
.,: ... ... ... .." .

L 'I'4~'II'fJ~n'i:;~nV11~(;11ULLn~ (buccal) LL~:;(;11U~U (lmgual

side) 1 U~')UUU 'llru:;~'I'4Un1'i~:;~1!J'II'fJ~fJ')n'i:;(;1nfl1Uiu
"

'LU~,)U~1~ 'llru:;~ ~,)u'II'fJ~L'iii~'II'fJ~'II1n'i'iLn'i.zi1~ (ramus of

mandible) ~:;Ln (;1n11LU~'!JULLU~~'iui1~'fJrJ1~~1n~1n
"

'IIU ')un1'iL u~ !JULLU ~~'iU i1~'II'fJ~ n'i:; (;1n 7.8
" "

n1"J b ~~ 1;'Y bm 'IJ tm m13J'IJ n m?l E)~ ~ 'J'U.trll ~ bb'U.'Jci:J 'U.

1 'U.bb 'U.'J'VI"J1'U.S b'JE)ojS

(Normal growth of dental arch in transverse

dimension)

n1'lPi nM1\ii' LL~~~ii~n1'lLU; fJULLU~~'IIIf)~'IIU1 ~'IIIf)~

n'l::~n1J1n'l'lLn'l~~~~~ ~lf)n1'l~nM11 U 'l::fJ::fJ1'J (longitu-

dinal study) ~'JfJn1'liJ~li~(;)iJ~1~~:: (metallic implant)

LL~::vi1n1'lri1fJIl1't'j:;~~ L"Dyjyj11~L3.JtJ11n"DL ULL u'J~t;I~~'!1

(postero-anterior cephalogram) ~1nn1'l~nM1'IJIf)~ Bjork

LL~:: Skieller 't'ju~1li~(;)iJ~ 1~~::31n1'l1JifurJI'JL ~3.J;1'UL~lf)fJ 1

1~fJ~::iu~~L~1f)1f)1!JU'l::3.J1ru 14 m UL 't'j~~tiJ~LL~::16-17 U

1 UL 't'j ~"D1fJeif ~ii If)LfI t-J1LU un1'lL~1ryLl1iultJ1 tJ113.JUn l1i1JIf)~

n'l::~ n1J1n'l'lLn'luul ULL U'JV1'l1U~L'JIf){~ 't'ju31n1'l'llifurJI'J
"

~:r'1 '" ~ , '" '"
'lJ1f)~'J~(;)w~ ~~~::V11~~1U~~~3.J1nn'J1V11~~1U~U1 U~::'l::fJ::

, ~:1'1 '" '" ~ '" ~".. ~ "'~ .r
'l::~'J1~'J~~w~~~~::~1U~U1nU~1U~~~n3.J'l::fJ::~n~nU3.J1n1JU.
~~Luum'l~3.JurJI'Jl ULL U'J'l::U1U£l1f)1"D1f)~vi'~ (horizontal.
plane) 1J1f)~1J1n'l'lLn'lUU~1u.jf1fJLL~::1J'J13.d Korn LL~::

Baumrind 't'jut-J1~n1'l1JUU rJI 'J1JIf)~i ~~ tT ~l~~::vf ~1 U.
II ' ~ .. 4

1J1n'l'l~n'lUULL~::~1~ ~ ULL U'JV1'l1U~L'JIf)'l~~1nIf)1fJ 8.5 t1~.
15.5 U 1~fJ31n1'lL~3.J'lJU1~~U1L'JruL"Dln3.J1 (zygoma) ~'JfJ

iJtJ1'l1 0.43 fJ~:tIL3.JtJ1'lI;\If)U5 1Jru::~ Gandini LL~:: Buschang

't'ju~1li ~ ~ iJ~ 1 ~ ~::V11~ ~1 U ~t;I~1J 1f)~1J1 n'l'lLn'lU ULL~:: li ~ ~ iJ~. .
1~~::~1J1n'l'lLn'l~1~31n1'l1JifurJI'J3.J1n;1'ul ULL U'JV1'l1U~L'JIf){

~lf)u1~31':;:fJrif1~rylun~3.J~u'JfJ~~.;rui'J3.Jnun1'lt1lf)u.;ru

n'l13.J,!lf)fJ~ LL'ln~ u~31 n1'lL~1ryLl1iultJ13.J1n LL~::L3J't'jun1'l

L u~ fJU~L U ~~If) u1~31':;: fJrif1 f1 t"]d1J 1f)~'l::fJ::'l::~~1~li~ (;) iJ~ 1 ~~::

Silman ~lJ~1 r1'J13.Jn~1~'j':::~~1~'ViuL ';f;fJ'J~:::L ~3.J,']U~1n

LLffiLn~'ti~'f)1fJ 2 ULUU'j':::fJ::: 5 iJ~~L3.J(;1'j'1u'lJ1n'j"j'Ln'j'lJULL~:::,
3.5 iJ~flL3.J(;1'j'1u'lJ1n'j"j'Ln'j"ti1~ ~1n'f)1fJ 2 11 'lJU1~r1'J13.J,

" '.";f.J' .. J , , d '1

n'J1~'j':::~'J1~~UL'lJfJ'J~:::L ~3.J'lJU'f)fJ1~(;1'f)LU'f)~ L~fJ ~1

., .. .. ~ oJ ."
n'j"j'Ln'j'lJU~:::L~3.J'lJU1~~Ut1~ 13 u 'lJru:::Vl~1n'j"j'Ln'j'~1~

ii~ 12 11 ~~~~1n.ju~:::31'IJU1~r1~~1u.fI~~'f)~'lJ1n'j"j'Ln'j'9

Moorrees LL~:::r1ru:::'j'1fJ~1U~1 r1'J13.Jn~1~'IJ'f)~""'Ju1~~LLU'J

'ViU~:::L~LU~fJULLU~~3.J1n-Jn1 uorl'J~'nj;l'ViU.J1U3.J (deciduous,

dentition) LL~:::~:::L ~3.J'f)fJ1~3.J1n1 uorl'J~~'Viul;i'j;l,']u~1n.ju
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,

n1'a?l il1 iI?I'U.1~?IE)~?I1n'a'a 1 n'a bb~::~'J'U.t~~ bb'U.'J~'U.

"L 'U.bb 'U.'J 'VI 'a 1 'U.S b 'JE);S

(Transverse expansion of jaw bone and dental

arch)

o;JUI?lLL ~V1U; ~.;.(U~1~11C1~f.J1f.J~U1~~'f}~~1n111n1

, ~ " .~ '1 .- ."", oJ..
LL~~~,)U ~~~LL U')Y1U~ ULL U,)V111U~L')'f}1~ ~~~,)f.JL~1'f}~~'f}

~f.JIf.J~~~'f}ti""~1f.J1ULLUU tl1LLU~L~1'f}~~'f}1?l1~-nU~~'f}~
v v

~,)U ~'f}'f}nLL1~1 Un11~f.J1f.J~1~11C1 LLU~1?f1LUUL~1'f}~~'f}~f.J1f.J

~l.jf~nt (jackscrew appliances) L-rlUL~1'f}~~'f}1tfLL1n.r;

(Hyrax appliance) "1~"1 LL~~L~1'f}~31'f}~f.J1f.J~1~1.jf~nt

(non-jackscrew appliance) L-rlu~')'f}~Ltf~n.r; "1~"1 tl1

LLU~I?lI~n11tj~~~~1~11C1LLU~ 1?f1LUUL~1'f}~31'f} ~~LL UU (fIXed

appliance) LL~~L~1'f}~31'f}C1'f}~1?f1 (removable appliance)

tl1 LL u~1?l1~,..,iintj ~m .jf~1~11C1LL u~1?f1 LUUL~1'f}~31'f}~tj~LL U U

L'U~1~~.;.(U (tooth borne) L-rluL~1'f}~31'f}1tfLL1n.r;"1~"1 ,..,1'f}

.., 'QQoJQ ,"
~~')U~'f}~LL~U'f}~~1n~nV1U1L')ruL ~~1U1,)~ ~,)f.J (tooth-

tissue borne) L-rlUL~1'f}~31'f}~f.JIf.J~'f}~LLtf~ (Haas exp~der)
oJ.. ,j' ...,;, .,.-

"1~"1 L~1'f}~~'f}~f.JIf.JL""~IU'f}I~~~~L~~~')U~'f}~~1.JV1L~~U

. "j'oJ"
(bIte plane) V11~~1UU~L~f.J,)L ~'f}~~LL1~1?l1UV11U~1nn11

~u.;.(ul,xu'f}f.J~~

~~~'lJU1~~~~10 Knott vi1n11Pin~1n11LU~UULLU~~'IJ'f)~
" '.~..r 'I' .~ r

~,)13.Jn,)1~1~~,)1~~UL'lJU')LU 4 n~3.J'f)1U~1n'n~~UU1U3.J. . .
(5.4 u) 'n~v1U~~3.J 9.4 u. 'n~v1ULLmU1~U~LL1n (13.6 u). .
LL~~,~v1uLLmU1~u~~~t1J (25.9 U) 'I"IlJn11LU~UULLU~~

~1nLLr;i~~1~u~Lvi1nlJ 2.9, 0.3 LL~~ - 0.1 3'1~~L3.J~11u

'lJ1n111n1fi1~ LL~~ 2.8, 2.0 LL~~ 0 3'1~~L3.J~11u'IJ1n111n1

lJU 11 Bishara et allf1vi1n11Pin~L~u')nlJn1'JLu~uULLU~~

1u1~u~u1,)'IJ'f)~~,)13.Jn~1~'IJ'f)~LLu')1;J~'lJ1n111n1 (dental arch

width) ~1n'f)1U 6 'f)1~~U ~un~ 45 U 'I"IlJ~11utio\,)ULLU,).
1,",,~v1 UlJU~~~ ~,)13.Jn,y1~1~~~1~v1 \.IL ;fu') (intercanine

width) LL~~~,)13.Jn,y1~1~~~1~v1un113.J1 ~t1J (interrnolar

width) L~3.J;fu LL~~~~~~1u-n')~'f)1UU1~3.J1ru 13 U ~li~~1n
OJ . .

"'.~..J 'I .. ~I ,..

V1~ULLV1'IJU~1lJ LU1~U~U1,)~Utl~'f)1U 45 u~~'I"IlJ,)1~~3.Jn11
.

" " ~ .~ .¥ , .~ 'I'
~~'lJU1~~~L~nU'f)U L~U~UL'lJU,)~~~~~~3.J1nn,)1~Un113.J L ~t1J

'I ... , 1 ".~'" " '.~..r
L U'lJru~V1~,)ULL U') ~~~U~1~3.J~,)13.Jn,)1~1~~,)1~~UL'lJU,)

LL~~~,)13.Jn,y1~1~~~1~v1un113.J1 ~t1J ~~'" ~~ 'f)1'lJU1~3.J1 ru

13 UL-nunu 1~uLn'f)lJ~~~~~'f)1U 8 U tio\')U-n')~'f)1U 8 n~OJ,' .
13 U ~n11'IJU1urJI,)L~3.J;fuL~U~L~nU'f)U ~Pin~1~~~1U~1

OJ .

1 ... , .~..r, .. 1 &# " ~U L'il~ U1~U;;1~~,)1~~UL 'lJU,)~1~~~3.J'lJU1 ~ ~Ln 'f)lJ L~3.JV1V1

~I ~ "'.~ ", r, ..
'f)1U 8 u ~~~~1nV1~U~U1~1~~-n'IJU'f)U1~~3.JlJ1ru LL~~~~. OJ

, "" ", .~ ..r
'I"IlJ n11~ ~~~'f) U1~ L~ n U'f) U~ 'f)~ ~')13.J n,)1~1~~,) 1~~ UL'IJ U')

LL~~v1un113.J1 ~t1JL u-n')~~li~~1n~tio\,)ULL u') 1,",,~v1ufi1~L~1t1J

L~lJl~LI1i3.J~12 Carter LL~~ McNamara Pin~n11LU~UULLU~~

'IJ'f)~'lJ1n111n11 um ~ru LL~~11u~1u(i~n11~~~~~'f)~'lJU1 ~OJ w

" '.~"'" "
'IJ'f)~ ~,)13.Jn') 1~1~~,) 1~~ UL~ U,)lJU~ 1~ LL~~ ~,)13.Jn') 1~

1~~~1~v1un113.J1 ~t1Jfi1~'f)tJ1~L~nU'f)uvf~L 'l"lPI'n1ULL~~~tfJ~

1 u-n')~m ~ruL-nuL~u')nu 'lJru~~~,)13.Jn~1~1~~~1~v1un113.J
OJ w

1 ~t1JlJU~'lJU1~IO1'f)U,j'1~~~~13

1~fJ~'itJ'tU'/Jln'i'iln'ilJUrl'J13.Jn')I~'i::"'~I~vTuL'f1fJ'J.
.~ '1",: ~.I ~ ..

LL~::'Y1 Un'il3.J ~".t].j ,,::L ~ 3.J'/J U,,1nnl'iL,,'it].jj;113.Junj;1 LL~::3.J

'1 'a'" ~ ".~ " '1 '1

'/JUI~~".t].jLj;13.JVl'D'J~'fJlfJ 13 uL3.J'fJ'Y1ULLVl'/JUrI'ilJ ~~fJ~U

'/Jln'i'i In'i~I~ rI'Jl3.J n')I~'i::"'~I~vTuL 'f1 fJ'J LL~::vTun'iI3.J1 ".~

"::~'/JUI~ lj;1L~3.J~ L1'Jn~11 u'/Jln'i'iln'ilJufi'fJ-li'J~ 8-12 rI
~ :;.. ~.. a"

"'~~"lnUU,,::3.J'/JUI~rI~Vl""i'fJ~~~~L~nU'fJfJ

, 0-

Lr111f)~~ If) ~13.J1Tt1~ tJ1 tJ~1 nTT 1nTlJu111 vi' ~ L 11"J LL~::-if1

~ J.r ~ ~ .".. " '1
V1~U'IJUnlJ~n~CU::LL~::~U1~~If)~LLT~V1 L 'D n1T~tJ1 tJ~1nTT LnT

lJUlf)tl1~L11"J (rapid maxillary expansion, RME) Lr111f)~

~ If)m -if~::r;1If)~ LUULr111f)~~ If)~ ~ ~LlU Ulf)tJL uu1n~~u n~~:: 1-if"
.~."1 ~.. .. , ,~ ~ .. ~

~ULuu~~ntJ ~ 1f)1~~::3.J~I"JU~If)~LL~UIf)::flTn~nV1lJTLI"JCU

'1" ," ... '1"
L ~~1ULL~:: LlJV1 L ~~UTI"J3.J~ I"JtJ L3.J 1f)V11n1T~tJ1tJ~:: L'Dn1T

'liu~nT~tJ1tJ~lf)tl~~n~1~L~~1uu1n1~tJ~::~riJ{;lT1UT~3.J1tU
" "

0.4-0.5 ~~~~3.J~T~If)t)'U~11f)3.J1nn~1 1~tJ~::~~U1~~If)~
.. .'.~ ' .. .1 ..,

LLT~V1nT::V11~If)~UT::~1"J1~ 3 t1~ 1 0 uIf)U~~lf)n1T~tJ1tJ~nT "
LL~~::flf~ 14 1 U~tU::~n1~tJ1tJ1 uiin~tU::-if1 (slow maxil-

. ..~.. ..
lary expansIon, SME) 1f)1~~::3.J~n~cu::'lJIf)~~r1TIf)~3.J1f)

~~LLuuL-rlu~~tJl"JnlJ RME ~11f)~::LuuLfI~If)~~If)t1If)f;)111

ri111 LL~~::vi1n1T'lJiIlJ~nT1 uriJ~T1~Ulf)tJn~1 1 unTru'IJlf)~
"

L~11f)~~lf)nlf)~1;;..fu~::vi1n1T~tJ1tJr;1l"JtJn1T'liu~nT 1/4 Tlf)lJ"

~lf)iiU~1.J~11f) 0.2 ~~~L3.J~T~lf)iiU~1.J ~I"JU~lf)lf)nLL'l~

'lJtJ1tJIf)1~~::~iin~cu::~u 1 ~13.JL-rl~n!ml1 L-rlu~uu~m~
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L~ti fJ'J ll'l~'II'f)~n'l'J'IIfJ'lfJ'II'ln'J'J Ln'JUU ~'l3.J'l'Jt1 LL~ ~~ L~~ fJ

n'l'J~n~~,)fJ;;~~;;J~1,«~:; (metallic implant)

.. ~.. "'1" '1 d
""1!f)~,)~f1')!f)~L~~n'D "1~"1 'I!~ L mL1~ L Un11~rJ1rJ~U1~f1~V1

U1:;3.J1CU 1-2 U!f)U~d']5.'6

n'tru~1n't'tLn'tuu 1 U-rl'J~'f)1iJ~ ~u'JiJU~34n1'tL"1ru. " w

L~ul~ ~~~'f)~n1'tfn~"1nn1't~iJ1iJ~'JU l~~LL U'J.;rU,,::Lnt;1

,,1 n n1'tLL iJn t;i"J~'f)~ n 't:: ~nv1U1L 'J CU 't'f) iJU't:: ~1 U~ ~ ~1 ~1 '¥I~"

LL~::n1't~ U urJI 'J~'f)~ojf U111iJL un't:: ~ n~1n't1Ln'tL ULL U'J
"

V1't1U~L'J'f)f~2.17 tti'Jun'tcUv1 ~U'JiJ34'f)1iJ2.J1nLL~::L3J34n11" .
L"1ryLl1Iul~~'f)~'t'f) iJU't::~1U~ ~~1~1vi ~LL';:; 'J tl1~iJ1iJ

WI 'JiJL~1' 'f)~~ 'f)~iJ1iJLLtJi L ~ iJ~'f)ti1~ L~ iJ'J ~~ii: ~fi~'LWI,,::

Ln ~"1nn1't~uut;i"J~'f)~.;rU111iJL un't::~n~1n't1Ln'tL ULL U'J
"

V1't1u~L'J'f)f~1~iJL3J34n1't~UU'f)'f)n"1nrlU~'f)~~'Jun't::~n "

on' 1 iJLL~::~'J1 ~~ ~'J'tLon' L~~ 'f)~~ 'f)~ iJ1iJ'f)ti1~L 1 'Ji'J2.Jrl U

P;~iJn't't~-rl'JiJ (surgically assisted rapid maxillary

expansion) ~1nWltfj~n1'tL-XLn ~n1't~iJ1iJn't::~nL ULL U'J

V1't1U~L'J'f)f~'8.'9

L un11~u1u~1n11Ln1uu~rJ1~L1r"J (rapid maxillary

expansion. RME) Krebs vi1n11~n~1u~ur"JU~1Ur"JU 23

f'1U ~31n11~u-iiuV1ir~LLUUL~r)vt~~~~~1U (bilateral poste-

rior crossbite) LUU'D1U 12 f'1U V1ru~ 11 f'1U ~1U 8 ii~ 19 iJ
w .

L~~ L~~~un11fn~ 1V\u1.if;;~V\i!~ 1~V1~i!~~rfJ~rj1~~1fltJ1L'D~.
(alveolar process) tElU~11Len1n~1~n1V\~ (infrazygomatic

ridge) ~1uLLn~~~-iiun11~1 V1t\JUU~LL1n (buccal to upper

flfst molar) LL~~vi1n11~u1u~1n11Ln1uu~rJ1~L1r"J ~un11
";d"1 ~ "1'" .":r' - L ~~~U~~UL'U~U~~~~r"JU~f'1~LL Ur"J~UL Vl1nU 5. 9-6.0 ~~~L~lJ11

n1~iiut;ir"J~~~;;~~i!~ 1~V1~vT~1 U~r"JUV1U1LL~~V1ir~~~~L ~ ~1U.
tJ1n~r"JuLLejj~ (hard palate) L'U~U 3.7 tJ~~L~lJ111u~ru~~

n11L ~~~~~1~U~1~V111~;;~V\i!~ 1~V1~~Len1n~1Lv11nu 2.3.
.. .. , "'.. .. ,
~~~L~lJ11 1~V1r"J1~n11f'1~~n1~~r"JULf'11~~~~enUV\lJ1~LL uu

(fixed retention) tJ1~~1ru 3-4 L~~U ~un11~V\~~~~

1~u~;;~~i!~1~V1~.if1U~r"J1L~nu~u U1~~1ru 0.5 tJ~~L~lJ11.
~ ..; d' . I" "'.'1 2223,,1nUU,,~L~~'lJULU~~~1,,1nn11L,,1rulJ11~unlJ1~~~~ur"JU .

w "

n1t1l~1n111n1~1~ ~~~'f}~n.11~tJ1tJ~,)U l;;'~LL u').,:(u

~:;Ln ~~1nn11~iI Ul'l ')~'f}~.,:( UL ULL U,)~1U.JJ1~~'f}~n1:;~ n..

~1n111n1 LLt;il3.i ~ n11~iI U'f}'f}nV11~~ 1U.JJ 1~~'f}~n1:;~n..

L ~'f}~~1nl3.i311'f}tJu1:;~1u~u1L')ruLL u')~~n~1~ (midline)

'f}ti1~~1n111n1uu "'1n~'f}~n111~Ln~n11~tJ1tJn1:;~nri..

~'f}~vi1n11~tJ1tJi,)3,JnuP;~tJn113,J-d')tJ (surgically assisted

mandibular expansion):

~ ~ dd- -. ~ d
'IJ ~~ ¥J'VI3J eI'VI fi 'W~ m eI eJ ~ n1'a'a n'\.i1 bb~:b~Q ¥J'aa11'W

!Ji1~n1'a!J ¥J1¥J bb'U.'J tA~!J1n'a'a l.n'a bb~:cW'U.

(Factors affected outcomes and stability of

skeletal and dental arch expansion)

11 ~~ tJtI1 ~ .EjVlfi~~ ~ 'f)~~n1'i1n~1 LL~:: L~t1 tJ'i 111~ F1 'f)

~'J1~ L 1'J1 u n1'i'IJ tJ1 tJ 'f)1 tJ'IJ 'f)~ ~ U 'JtJ'IJ cu::\ii' vi1n1'i1JtJ1tJ. "
A 4 .. ,~

'nU~'IJ'f)~L~'i'f)~~'f) LL~::n1'i'n'JtJVl1~~~tJn'i'i~

n1'a~ iJ1iJ~1n'a'a 1n'a'UUbb 'U'U'li1 bb~::n1'a~ iJ1 iJ~1n'a'a In'a

'UUbb'U'Ub;'"d

(Slow maxillary expansion and rapid maxillary

expansion)
ftj;1 ~ 'J\.I1~~rJ 1~n11~tJ1tJn1~(;). n LL~ ~VT \.I 1'J3.Jvf ~

'iJru::;mun1'i'iJf.J1f.J~1n'i'iLn'iUU'f)f.11~.jf1 (slow max-

illary expansion, SME) Cotton vi1n1'i~n~1';),)f.Jr)~~

'iJ~1~~::;1ui~1V1~~'f)~~~L~~~ 4 UI,) ~31'iJ1n'i'iLn'iuu,jnUl'f)1f.J" .
26, 48, 52 LL~::; 44 L~'f)U (Lmf.JUL';f.JU'f)1f.J'iJ'f)~-n~.ifULiJu. .
r1U'f)1f.J 6-7 U LL~::; 13-16 U) 'iJf.J1f.J'iJ1n'i'iLn'iUu';),)f.J.
Lr11"f)~31'f)'iJf.J1f.J31uLU-nu~i~LL,j~~ (modified Minne

"" ~.I"" Q -
expander) ~,)f.JLL'i~U'E}f.J'iJU1~r1~V1 1-2 u'E}U~ bU~~ 3 ~')

LL'in l~f.JUI,)~;LiJuUI,)r1,)U~3,J ~::;~un1'i'iJf.J1f.J'iJ'E}~n'i::;~n 50. "
.I..a.. d~.":r .1"a"Q~

Lu'E}'iL-nU~LL~::;n1'iLr1~'E}UV1'iJ'E}~~U 50 Lu'E}'iL'DU~ ~~V1'E}1f.J.
3,J1n~::;~ui~~')un1'i'iJf.J1f.J~'E}~n'i::;~nlJi'E}.ifu~u'E}f.J~~ LL~::;"

~ ~t'i'L';) :;un1'i~f.J1f.J~1n'i'iLn11 uii ~'i1t'i' .jf1nr;l1~::;31 n1'i

L~~'E}Un~u (relapse) ~U'E}f.Jn11LL~::;~~,j11n1'ir1~~Jl1~LiJu

n'i::;u')un1'i~ ~1L iJ U1Un1'i:;n~1'iJU1 ~'iJ'E}~'lJ1 n'i'iLn'iLL~::;

~')ulri'~LLu').ifu~L,;):;um'i'iJfJ1f.J(24) 'lJru::;~ Hicks 1,;)

vi1n1'i~n~1u~u,)f.J~1U,)U 5 r1U(-n1fJ 3 flU ~ru~ 2 flU" ~

'E}1f.J 1 0 t1~ 15 11 L~'E}L~3,J"Un1'ifn~ ~U,)f.J 4 flu31n1'i. "
~u.ifu~~~LLuuL~1i1~~'E}~';)1U (bilateral posterior cross-
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bite) ~n 1 r1u31n11~uoifu""~~LLuul'l1r)'~1uL~U'J (unilat-

eral posterior X-bite)1~um1'iJ~rJ~~'iJ~1't1",,~.jj'1U'lI'J1 3

t;i1LL",,\l~~'1) l-n1n~1~n1tJ1L-n£q (zygomatic process) ~1U

LYi~1u1J'1)~oifun11~1""r1Juu (palatal molar) LL'tI~LL'1)U\/i-

L1uu1:n'tl~ltJu (anterior nasal spine) LL~'Jvi1n111JU1U
" ~ .. ~ d ".1
~'JUL~1'1)~~'1)'tIn~ru~L~U'JnuV1 Cotton ~'JULL1~u1~~1ru 2

tJ'1)U~ViU~1~riJ(;111~'Jum11JU1U1J'1)~n1~~n~'1)oifuLvi1nu"
16-30 LtJ'1)fLoDU~ 1~UtJtJ'JU~~'1)1U~1n~~~i~~'Jum1" .
1JU1U1J'1)~n1~~n~'1)oifuti'1)Un~1~tJ'Ju~~'1)1uti'1)U n1~~n~" "."
1JU1u~~31 L~ii U11)1Vi~~ L~ '1) 1 'm1~~£q1)1Vi'D11~ ~ ~ LL \l ULUU

~.. .. .ld.1 1 ,
L'J'tI1 8 '1)1V1(;1U LL'tI~~~~m1Lu'tlUULLu'tl~1JU1~ U'D'J~m1

r1~~1)1Yi'D11~(1'1)~ l~L ~u~L~nti'1)U (25) Mossaz- Joelson LL'tI~

Mossa vi1m1~n~lu~tJ'Ju 2 n~~ 1 'tI~ 5 r1u1~uvi1m1

1JU1u1J1n111n1uu~fi1~'1r;i'JtJLr1~'1)~~'1) 2 'D11~~'1)'D11~

LLUU~LL'tI~U~U~ (banded and bonded appliances) lr;i

11U~1urii(;111~'Jum11JU1U1J'1)~n1~~n~'1)oifuLvi1nu 1:1 LL'tI~"

34LL U'J 1 ti~1J'1)~m'JLn ~m1Lr1~ '1)un~ul u~'JU1J'r:I~n1~~n\/i'
"

ti'r:lUn~1 RME'6

1Ji1'JJ'f)~F111~n11~'JJfJ~n'i:;~nLL~n~~'li1 (maxillary width)
'1 ' , ,~~ .1'"
L un~~j;]1~ 1 'i:;"'11~n1'iffi~ ~~UF1'f) 2.86 2.63 LL~:; 1.13.
~~~ L~ j;]'ij;]1~~1 ~1J 1~tJ",-ii~"1nn1'i:;nM1 LL~ 1,,:;~1Jn1'i

"':.1'" ~~, .
L ~ ~'JJU'JJ'f)~F111~n11~'JJ'f)~n'i:;~nLL~n"i!~~1 (maxIllary

width) 1 Un~~'f)1tJU'f)tJL ,j'f)~"1nn1'iL"1'!.!j;]1~un~ LL~:;

~1Jn1'iLF1~'f)U n-ii1JL~nu'f)tJ1 Un~~'f)1tJ~1n 'JJru:;~ F111~. .
n11~'i:;"'~1~-iiun'i1~1"'c1J1JU (maxillary intermolar width)

~n1'i'JJtJ1tJIJi1"1n RME U'i:;~1ru 6-7 ~~~L~j;]'i1uVln.
nfi ~'f)1tJ LLI;)",-ii~"1nn1'i:;nM1LL~ 11 unfi ~~ 'f)1tJU'f) tJ,,:;~. . . .
n1'i'JJtJ1tJ'JJU1~L~~~n 1.56 ~~iiL~j;]'i 1 u'JJru:;~n'li~'f)1tJ 12-. .
18 11 LL~:;'f)1tJ~1nn~1 18 11 ,,:;~1Jn1'i~~'JJu1~ 1.3 LL~:;.
4.15 ~~~L~j;]'ij;]1~~1~1J 1U'JJru:;~F111~n11~'i:;"'~1~-iiu

1~tJ~11J""'1J~1n11'1JtJ1tJ1I1n111n1~'JtJ RME 21n11'1JtJ1tJ.
[;)'J1 U~'JU1l1E)~n1~~n~~1nn~1~1~L u-rl'J~LLm LLIJiIJiIE)~1L u

"

-rl'J~n11~~~111"""nU~ ~ ~ LL \l ULn ~n11~U[;)'Jnri1JL U~'JU1I1E)~

n1~~n LU1ICU~~ SME ~~1~~~1I1E)~n1111tJ1tJ~1nn1~~n" "
LL~~ifu1 ui ~~ 'Ju~ ~lE)ri ui ~LLIJi rJl u~ui u~ ~n1111tJ1tJ26.
ii j;111~ 'JUn1111tJ1 tJ1I1E)~n1~ ~ n LL~ ~if ul~ ~1~~ 1.if n1111 tJ1 tJ"

1I1n11Ln11JUIE) f.i 1~ l1'J""1IE).if 1~~3111U1 ~~1ntfi Lfi tJ~ri UL U

1~tJ~tJ1'J27

f]1~~'\:J~!I (Patie.nt's age)

n'l1~1 "'t"Y~1~ (mandibular intermolar width) ~::'iJU1U

IJi"JL~nii'f)ul uVlnn~~'f)1ul u-rl'J~~vi1n1'l'iJU1U'iJ1n'l'l1n'llJu. . .
LL~1l1U",ii~n1'l:;n~LL~'J ~lJLL u'J.1 ii~~~~~~ii'f)un~1'iJU1~

n'f)Uvi1n1'l:;n~tfjn28 Krebs ~lJLLU'J.1ii~'iJ'f)~n1'l'iJ~1U'iJ'f)~

U~'d'" d ..:.r~
~1Un'l::~nLL~n'D~~1VlU'f)U~~ L~'f)'f)1UL~~'iJU ~~u~:;.. " .

~1~1'lt1'iJU1U~1Un'l::~nLL~n~~~11~~1n~~~ 1 u-rl'J~n'f)ULL~::.." .
, '" ,~ ~ ~.. ~,

'l::""J1~'l::U::L'iJ1"J'JilL~'lC1J~U~ (puberty) "'~~~1n'D'J~L'J~1
~, ~..r ~ ..
~~n~1'J~~'iJ'f)~n1'l'lnh1U'iJ'f)~n1'l'iJU1i1j;1'J'iJ't)~n'l::~nL~'f)"
L ~ UlJ rilJ~ 'JU .1~~ LL ...'J.;ru~::~ ~~~ LL~::"'1 nU'l1 ~~1n n1'l~~

'" "1 '" .".f

~1l1~ ~::~lJn1'l~~~~'iJ'f)~~'J1~n'J1~'iJ'f)~~'JU~~~LL U'J~U

'f)U1~~'f)L ii'f)~lu-rl'J~ 4- 5 ;j LL~13Jti~rilJniilJ~~1l1~Lj~~u22"

Baccetti LL~::~ru::1~vi1n1'l~n~Vl1~~~11n LL~::'l1U~1U~1

RME ~::1-X~~~'f)n1'lLU~UULLU~~'iJ'f)~n'l::~nl ULL U'JVl'l1U"
.. .. "".,:, '" ,~ ~ ~..

~L'J'f)'l~Vl~1nn'J1 t11L~n'f)U'l::U::L'iJ1~'JUL~'lC1J~'li~ (pubertal

peak) 'iJ'f)~n1'lL~1C1JL;jlJ.1lJ1'iJ'f)~n'l::~n (skeletal growth)29

Hicks LL~:: Cotton ri1~'l1U~1Uti~.jJ'f)~~~tjufTuti~i~~'JU"
.".f d 1'" 1 "'-' ~ ..

n1'l'iJU1U'iJ'f)~n'l::~nLL~::~UVl~:: ~~1n U~u'JULL~::~lJI'J" "

Vl ~~'f)~~3'1 'f)1uii'f)un~1L~'f) L ViulJ rilJ~U 'JULL~::i lJIt)Vl ~~'f)~~. "
'f)1U~1n24.25.

1~tJ~TuPi'f)n1T"tJ1tJ"1nTTLnTlJutJu'JtJ'f)1tJ~1!'f)tJ~, '"

L~ U'J l1!3,J~~~L?;1i ~""'JU"'f)~mT"tJ1tJ"'f)~nT~~n(;]'f).;rU~3,J1"
nn~11 UtJU'JtJ~'f)1tJ3,J1n LL~~~LL U'J 11!3,J"'f]~mm1TLr1~'f)U" ,

ni4:lJ.tf~1 U""'JUnT~~nLL~~.;rU~1!'f)tJn~1 1~tJ'f)1tJ~ LL U~,j1" ,
1UmT:;n~1?;1'JtJmT"tJ1tJ"1nT1LnTL~'f)1lli?;1i~~')u~'P)~

Wertz and Dreskin 1?;;~n~n11~fJ1fJ~1n111n1lJu

~ ')fJ LP11"E!~31 'E!'!IfJ1fJLLlJlJ~n 1-nU ~ ~ ~ LL U U ~~1 fJ1U LL lJlJ" "

(variety of fixed expansion screw appliances) 1~fJn11

l-n1l1~ci1fJ:;~~n~1 ~~nPi1~~1 ULL u')~~~~i.l1 (PA cepha-

logram) lu~u,)fJ-n1fJ~1U,)U 24 P1U ~U'JfJ~t1)~ 32 ~U

'E!1!J1J\1~ 1 flu 3 n~~Fi'E!i.I'E!fJn~1 1211 12-18 11 LL~~ ~1nn~1

~.~ q .1../ .1' ..
18 u Lu1fJlJL'V1fJlJn11Lu~fJULLu~~1:~,)1~ 3 1~fJ~~'E!1~fJ~
../ 0 Q Q , .
'V1'V11n11~fJ1fJ n11~~~1l1~-nU~(;1~LL uu (fixed retentIon)

LL~~1l1fJ~~~~'lnn'l1"{n1on' 11~2J'lru A ;1 ~, 1r:J'1un'1'i"lI'I'1'1



IW1J'Rii LPl4Jf::LfiPFlwPF1'ROJ758

n'J::~nY;3.J1 n ~'1) 1 u-rl')~n'1)U ~1'1)'J::~~1~'J::tJ:: L ;r1~rj'tJ L~1tl.J.jiU ~

(pubertal peak) ~'1)~m'JL~1tl.JL~1Jl~~'1)~n'J::~n

't1ii.~!JeJ~ b~;eJ~.ijeJ (Type of appliances)

IfJfJL U-n')~ 5-14 LUlfJfLtDUr!t1 U'iJCU:;~ RME 'iJIfJ~ Haas ,,:;"
d Q ~ 0 .1 "" .. d ..~

~U relapse VlU'tL')cu~~n~1,) 26 LL~:; 5 LulfJ'tLonU~ on~nfJ~

.. , " oJ ~ ~ .. oJ oJ -~ ~
t11fJ,)1UlfJfJ3.J1nL3.JlfJLVlfJUnun1't~n~lfJU 1 L3.JlfJLu'tfJUL VlfJU

~ d 0 ~ oJ ~ d.":f .r 'I 0 ..
nuVl,,:;~u,)13;Jn1'tLP1~'f1Un~uVl-nuL 'iJfJ,)LL~:;n't13.J L ~t"1JUUt1~

.1 "31 1"
40- 50 LulfJ'tLonu~ Bay and Creco ~'t1fJ~1U~~'iJ'f1~

SARME 1 uc!u')fJ 19 P1UlfJ1fJLru;fJ 30U ~U~1Jl1fJ~ii~n1't" ,
,~ ~ ~ oJ ~ d Q .":f.r

~1~~ 2.4 u 3.Jn1'tLP1~lfJUn~u 8.8% VlU'tL')CU-nUL'iJfJ').

1 % ~U1L')ru~un't13.Ji1lfJfJLL~:; 7. 7% ~U1L')ru~un't13.J1 ~rY32

.r 'I"" ~" 'I"
"1n't1fJ~1UULL~~~ L ~L ~U~~'iJ'f1~n1't Lon SARME ,,:; L ~~~

'I ~ d~ ~ 'I oJ -~ ~
L un1't'tn~Vl3.JL~t1fJ't Jl1~3.J1n L U't:;fJ:;fJ1') L3.J'f1Lu'tfJUL VlfJU

nun1't'iJfJ1fJ'iJ1n't't1n'tc;i,)fJ~fin1't;;~fJn't't3.J~u 1 L-nun1't

fn~1~t1,)fJc;i,)fJn1't'iJfJ1fJc;i,)fJ LeFort I Osteotomy
oJ ~ d.":f.r .":f 'I'"

~un1'tLP1~lfJUn~UVl-nUL'iJfJ,)LL~:;-nun't13.J L ~t"1JUUt1~ 8 LL~:;

48 LUlfJfLtDUr!t33

Mossaz-Joelson LL~:: Mossa L~vi1m'l~nM1~')tJ!!i~~.
;;J~1~~::1u~u')tJ 2 n~3.J 1 ~:: 5 rlul~tJvi1n1'll1tJ1tJ'fIrJ1~.ji'1

" d.. Q .. .. ..
SME ~')tJLrI'l'fl~3.J'fI 2 'DU~rI'fILLlJU~LL~::lJ'fIU~ (banded and

bonded appliances) V'!lJti{~'l1~')un1'll1tJ1tJl1~~n'l::~n~'fI..

WULvl1nlJ 1:1 L~LL~n~1~nu 16 Herold (1989) vi1n1'l~nM1

LL lJlJ~ 3.Jv4 W Ul1'f1~ t"J U ')tJ~ 'in~1 ~ ')tJn1'll1tJ1 tJ111 n'l'l Ln'llJU
..

, " Q .. .
'fItJ1~L'l,) RME 19 rlU rI,)'fI~Ll!~n"D (quadhel1x) 21 rlU

LL~::Lrl1'f1~31~C1~~L~ 11 rlU V'!lJ11L~31r1,)13.JLL~n~1~nu1un1'l

"1".":r d.~ ~, -
l1tJ1tJ~')U ~rI~LL U')Y1U LL~::L3.J'fILu'ltJlJL V1tJlJn'flULL~::~~~n1'l

'inM1U'l::3.J1CU 5 tJV'!lJ1131n1'lLrI;'fIuniilJLn~;]u 1 u~u')tJ

V1nrlul~tJL~ f'11U~ti~-nU~11'f1~Lrl1'f1~31'f13O n~1,) l~tJ~'luR'fI. .
Lrl1'f1~31'f111tJ1tJ111n'l'lLn'lL~ 11~::.jf1~T'fI L1,) 'lU LL lJlJ~ LL~n

..

tJi1~ri U 1oX LL 'l~3.J1n~T'fIii'fl tJ~::LfI tJ~1 UV11~~' n ~1oX Ln ~

tJ ~ iiV'! fiLL ~:: L ~ ntJ'l111 V'!11'f1~ n1 'l11 tJ1 tJ111 n'l'l L n'lm~ LL ~ n ~1~ nu

n1'a~~1~~1n'a'aln'ai'J~n1'a'li'J~'V11\1r;;Ta~n'a'a~bba::

n1'a!l~1~tGl~:jan1'aGl1~\JnGi

(Non surgical assisted VS surgical assisted arch

expansion)
1" .. '* -~ 4

Berger \L~~Flru~ ~'t1fJ~1~n1't~n~L~'fJLu'tfJ1JLV1fJ1J

~~~ 'fJ~ n1 'tf n~1 c;i' ') fJ:)fl n1't~ fJ1 fJ"lJ1 n't't1n't1J~'fJ ti 1~ L 1')

i')).jn1Jn1'tvi1P;~fJn't't).j (surgically assisted rapid maxil-

lary expansion. SARME) (19.25 U ~1~,)~ 28F1~) LL~~

n1't"IJfJ1fJ"lJ1n't't1n'tu~'fJtJ1~L1,) RME (8.5 11 ~1~,)~ 24 FI~)

l~fJl;LL1J1J;':j).jvfw~LL~~ PA cephalogram ~1J1131n1't

, .~ J '.~ 'I'
"lJfJ1fJ"IJ'fJ~'t~fJ~'t~~,)1~~~L"lJfJ,) 't~fJ~'t~~,)1~~~n't1).j L ~t1j

, 1 ~J' ~

~')~n1't"IJfJ1fJn't~~n~1n't't n't1J~.,~L~).j"IJ~.,1nn1't'tn~1
"

LL~~31LL ~') 1 ii).j~"~~~~~1 ~~~L~nii'fJfJ 1 ~-li')~n1'tf1~~i11~
0-~ Q" ~ 19 . ..

V1~~'fJ~,)fin1't'tn~ Northway and Meade V11n1't~n~

L ~'fJLtJ1fJ1JL ~fJ1Jn1'tfn~1f1,)fJ:)fl SARME LL~~n1't~fJ1fJ
'I " '* 4

~1n't'tLn't1J~~,)fJLP1't'fJ~).j'fJ~'fJ~LLlI~ (Haas expander) .,~

Li1~1~11 ~fi SARME "~Lii~~L~n1'tfn~~31L~rifJ'ti11~).j1n

1 ~ fJ31 1)1 'tn1 'tLf1~ 'fJ ~ nii' 1J~1J1L ') cu W ~L;f fJ') LL~ ~W ~ n 't1).j 1 ~~

baiiil'a.n1'W?JeJ\3n1'a?Jil1i1n'a:G1n?J1n'a'aln'abb~:'6i'Ju
..

btJi\3 bbU'JcWU 1, UbbU 'J'VI'a1Ua b'JeJoa'a bb~:iieJ baUeJ1, U

n1'ai'l\3a.n1'W

(Stability of expanded jaw bone and dental arch

in transverse dimension and retention proposal)

n11~ £J1 £J~1.J1 ~~'f)~n1~ ~ n~1 n111n1LL~~~ ')1.J lr1~ u 1.J')"

.;( 1.JL U 1.Jn11fn~1~ ~ U1~~V1fi f11Vi LL2! ~~~ n11fi 1.JntiJ lJ n ii~

~1~11C11~ f1')1~nr11~~'f)~n1~~ n~ L yj~;f 1.J~1 nn~1 n11L~1ru" w

L~lJlj;1j;11~un~ ~1~11C1~~~yj11~~£J~~ L~ti£J1 f11Vi~~11.J"

lJ1~~1LL"'U~ t;i~L-rl1.J Moussa LL~~f1cu~1~11£J~11.Jn11fnM1

~U,)£J~,)£J RME i,)~fllJLf11'f)~~'f)Lte)~1')~ (edgewise

appliance) VilJ~1~ L~ti£J1 f11Vi~~~1",flJ1~£J~1~"'~1~.;(1.J

L;1£J')lJ1.J (upper intercanine width) 1~£J~1~"'~1~.;(1.Jn11~

1"'~lJ1.JLL~~~1~ (upper and lower intermolar width) LL~~

f1,)1~13J LU1.J1~LU £JlJlJ1L,)CU.;(1.Jt;i~ (incisor irregularity)

11.J~(u~~1~£J~1~"'~1~.;(1.JL;1£J,)~1~ (lower intercanine)

f1,)1~£J1,)~'f)~~')1.J lr1~LL 1.J').;(1.J (arch length) LL~~f1,)1~£J1,)

LL1.J')lr1~ (perimeter) ~L~ti£J1f1'lVi~13J~34 Cameron LL~~

f1(U~1~yj1~n~11~£JLm£JlJL~£JlJ~U,)£J 42 11£J 1oif RME"

LL~~j;11~~,)£JLf11'f)~~'f)Lte)~1')~ (edgewise appliance) fllJ

n-ci~f1,)lJf1~ 20 11£J~~n11L~1ruL~lJlj;1j;11~un~ VilJ~1.. w

LU1.Jn11fn~1~~1~11C1L yj~f1,)1~nr11~11.JLL 1.J,)V1111.J~L')'f)f~
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~t)~n'i::~n~1n'i'i1n'JLL~::n'i:: ~nL~U 1~~~~'f}~1f (dentoal-
" "

veolar bone) 1r;)t)f.i1~31u'i::~VlfiIl1~1~u ~lJ~1~'"J1~

n11~~'f)~n'i::~nLL~n:n~~1 (maxill ary width) 1 un~~fn~" ,
...1 -- , .. --

L~~~U 3.38 ~~~L~~'iLL~::n~~~'"JlJ~~L~~ 1.11 ~~~L~~'i
, ,

~'"J1~n11~~lJ"iL'"Jcu-;(un'i1~LL VllJU~ LL'in (maxillary 1 st

molar width ) 1un~~fn~L~~;fu 3.90 iJ~~L~~'iLL~::n~~
, ,

.. .1 - - 35 '1'
~'"JlJ~~L~~~U 0.41 ~~~L~~'i n1'i~U1U~1n'i'ibn'i~::-o'"Ju,
LL U n-o L~'f}f~t)~u11 -0 LL~n:n~~1~~'f)~ L ~~M (nasomaxillary"

com p lex) ~'f)'I!L~'f)f'i::~~1~n'i::~n~1n'i'i1n'ilJu n'i::~nu1oB'~
" " "

( nasal bone) n'i::~nL~~~'f)u~(ethmoid bone) 'l!L~'f)fl'l!ln-
" "

~1~1~LVl~1~f~ (zygomaticotemporal suture) ,!!L~'f)f

'i::~~1~n'i::~n~1~1~u (p alatine bone) nlJn'i::~n~YJu'f}u~
" "

(sphenoid bone) ,!!L~'f)f'i::~~1~n'i::~n~1n'i'i1n'ilJULL~::

n'i::~n~1~1~u36 LL~::vi11 ~n1'ifn~1Vl1~'f)'f} 1 Vl'i~~n'/J'f)~
"

n'i::~ n'/J1n'i'iLn'ilJUL U U 1u1r;)~ ~~;f UL oIIU n1'in1'i'/JU1 U LL lJlJ
..

u~utl ~LL~ n:n~~1~i'"J~nlJ~~L ~~LL~~ (facemask) L ~ 'f)
fn~~u'"Ju~m~'i~~11~n'i::~niin~ru::~~1~Vl1 (Class ill" ..

)2937 skeletal pattern '

LL u'"JvTu1 u'IJ1n111n1lJul~fJ1'"JlJ1'"J~n11PinM'l1u't)~~ 6 ~1U

~1vi1n11~ L~11~"'" u,T U~ ~.x1fJ"tIlJ~1 ~1 LIU~ fJ'IJ't)~n11~fJ1fJ.
oJ , .':r.,r ( . . .d ,-
Vl1~fJ~1~""'"J1~~UL'lJfJ'"J mtercamne Wi th) LVl1nlJ 6
-- oJ. ,,-* d
~~~L~~1 'lJru:;;VlVl1n11~~~1l1"t1~'"JfJL~1't)~~'t)~~~1l'l"tl

(retainer)' 1~fJ~1~""~1~vTUL"fJ'"J~~~~L ,..,;'t) 4. 71 ~~7lIL~~1
"" oJ ".'1' ~ ~I .4 d
~~1LIU~fJ'IJ't)~'t)1fJ~lJ'"JfJLVl1nlJ 10.8 lJ 'I!~~~~~~~L""~'t) 3.88...
~~7lIL~~11 u-rl'"J~n11~~~1l1"t11~fJ~iu (short-term post-

retention period) ~~L,..,;'t)'t)ti 2.4 ~~7lIL~~11u-rl'"J~n11..

~~~1l1"t11~fJ~fJ'l'"J (long-term post-retention period)

;~1~LL~nJ;]1~n~1n11L~1t"'JJL~lJ l~~'l~un~'IJ't)~~'"Ju lr1~LL U'"J

vTu~1n':;:n ~~~1U~11~~,..,tji n~1U ~ tjuifuti~n11~~'t)fJl u... ..
1~fJ~fJ1'"J'IJ't)~n11'IJfJ1fJ~'"JU lr1~LL u'"JvTU'IJ't)~'lJ1n11Ln1lJU 39

~'"JU Burke LL~~~ru~11fJ~1um1PinM'l~1'"JlJ1'"J~~'ln 26

n11Pin~'l1 U't)~ ~1 un11'IJfJ1fJ~'"Julr1~LL U'"JvTU'IJ't)~'IJ'ln111n1

~'l~ "tIlJ~11~fJL~Pi'lu~ti~tjin~ru~'IJ't)~~U'"JfJ""1't)U1~LllVl'IJ't)~
..

- ~ " , .':r.,r, .,; .r 4
n11ffiM'lVl L ""1~fJ~1~""'"J1~~UL'lJfJ'"J~1~~~L "tI~'lJU 0.8 C1~ 2.0

~~7lIL~~1~'lnn'l1fn~ l~fJl Ull'lfJ,..,tji~L u-rl'"J~1~fJ~n11~~~1l1~

(post-retention period) ~~~~~~ 1.2 1i~ 1.9 ~~7lIL~~1

~'lJU1~L~~40..
;r'f)~,)11:;r;~L~n11~rJ1rJ~1n111n1L~.;r~u~~'f) 1)

~rJ1rJ1~Ln~~'f)UL~(;1V11~~1~,j1~ (lateral limit) ~'f)~n1:;~n
"

U1L')tU~~n~1,)~:;Ln~n11~:;~1rJ~'f)~n1:;~n (bone resorp-

tion) ~1nn1n~1t1!L~u1(;1~13.JiJn~'f)~LL-li')38 n11C.J.jin.;r~L~rJ,)

LL~:;.;r~n113.JU'f)rJ~ LLffiL ~LL ~,)Vl11~~L')'f)f~'f)1~ri 'f)LoXLn ~

1'f)rJLiJ~LLrJn (dehiscense) LL~:;-rl'f)~n1:;~n 1 ~~ (fenestra-. "

tion) ;f~1c;i' 2) ~rJ1rJ13.lLri~~'f)UL~(;1V11~c;i'1~;r1~~'f)~
"J' ..,.. , ~ " .".f

n~13.JL ~'f) L i"I11:;~:;3.JC.J~(;1'f)L~C1rJ1n1i"1~'f)~~')~L~~LL ~')~~

~'1c;i' :;un11~rJ1 rJ U1~L VI ~u ~n11:; n~1 L-n ~iJ:;-nt1!1~'f)~

VI'i)~L3.J'f)n~~(;] (Tweed-Merrifield Philosophy) 1~n1~~~

~~~'f)~-n~.;r~~131~'f)UL~(;1V11~~1~,j1~-n~.;r~ (lateral limit. .
of the dentition) ~1';(~13.l~13.J11C1C.J.jin'f)'f)n1iJVl1~~1~
".. "," J' .." J'

LLn3.JL ~'f)~~1n~:;L~1~ n~13.JL ~'f)LL3.J~L~L(;1'f)1LL~:;n~13.JL ~'f)"

if~=ilL~L(;1'f)f (masseter muscle and buccinator muscle)

1~rJ~r;~~:;LoXLri~n11~~~n1i"1L ~1:;tJ:;rJ1,) ~~13.l~iiu~~ ~.
n11~rJ1rJtzi')~1P1~LL ~').;r~L ~'f)n11to1~.;r~

~1nn1'J~nM1L~~1LL't}UU1L~=D£q (metaanalysis) l~fJ

Schiffman LL~::: Tuncay 'J1fJ-31un1'J~nM1n1~fJ1fJ""1ul~-3

.. .oJ."", '" '" '" .. .,"', '1
~1nm1~n~V1 ~~n~1,)3.J1LL~,)'lJ1~~U ~:;L ~U ~~,)1 ~ U

~,)u'IJ'1)~n1:;~n'IJ1n11Ln1uu~13.J11C1'IJtJ1tJLr;i1~tJlii~~'IJ'1)~
"

n11'IJtJ1tJ~LfI~~ '1)1~Yiu31n11L~~'1)Unii:u;j1~ L U~,)U'IJ'1)~

~')U 1~~LL U').if UYiU~1n11'IJtJ1tJ~')U 1~~LL u').ifUvf~UULL~:;

~1~~13.J11C1vi1 Lfl LL(;\~:;Yiu31 n11L~~ '1) un ii:u ~'1)U,j1~~~ 1~ tJ
"

~"!'" ."of" d- ..Id
L'ilYi1:; ~ U~,)U~~~LL U,)."U~1~ ~ U1:;tJ:;tJ1,)LntJ')nun11L1J~tJU

LL1J~~'IJ'1)~~ ')u1~ ~LL u')YT U 1~ tJ L'il Yi1:;1 Ulli1LL ~U~1:;tJ:;

1:;~~1~.ifuL;ftJ,)'IJ'1)~'lJ1n11Ln1~1~Lflvi1n11~11J~1~1nl~fi.
fn~1 fI')tJn11'IJtJ1tJ~,)U 1~~LL u').ifu 'lJU1~LL~:;~,)13.J1ULL1~.
'IJ'1)~n11L~~'1)unii:uLu1:;tJ:;n11~~~111YiLn~;fULfl3.J1nn~1

n11fn~fI')tJ~fi~u ~~~1n1J11~~1nn11~~~111Yi~~'1)~~~

LL~,) n~:;LfI~~'IJ'1)~n11fn~m3JLuu~tJ'1)3.Jfu4' n11fn~V11~

vi U~n113.J~ ~.ifU~~L3J ~,)1~~:;L1J~ tJU'lJU1 ~'IJ'1)~~')U 1~~LL u')

YTUL ULL U,)V111U~L')'1)f~ LL(;\~1n31 ~,)13.J~1LUuifI'1)~'lJtJ1tJ

, '! '" ."of '1 .. oJ - '"
~,)U~~~LL U')."U~ ULL U,)V111U~L')'1)1~L Yi'1)n111n~1 ~:;~'1)~

vi1n11r1~~111YiL U1:;tJ:;tJ1') r;i'~L-rlU~ Haas LflL~u'1)~1Lm.n'

Lrl1'1)~~'1)rI~~111Yi-nU~C1'1)~L~ U1P1~'lJ1n11Ln1uu 4-6 11

~,)UL U'lJ1n11Ln1~1~L.n'Lrl1'1)~~'1)rI~~111Yi-nU~~~LL UU 6-10
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Review Article

Paiboon Techalertpaisarn D.D.S., Ph.D.

Department of Orthodontics. Faculty of Dentistry. Chulalongkom University

Abstract
In this article, the normal growth in transverse dimension, the outcomes and stability of the

expansion of jaw bones and dental arches were presented. The factors affected outcomes and stability

such as rate of expansion, patient's age, types of appliances, surgically assisted expansion were

reviewed. Additionally, the retention to prevent relapse after treatment was proposed.

(CU Dent J 2004;27: 153-62)

Key words: dental arch; jaw bone; expansion; stability; transverse dimension
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