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The purpose of this study was to investigate the relationship between the 

mandibular components and the impaction of lower permanent second molar and to 

investigate the prevalence of the impaction of lower permanent second molar in the 

orthodontic patients. Samples were selected by purposive sampling from 2500 

patients in the Department of Orthodontics, Faculty of Dentistry, Chulalongkorn 

University. The patients with the impaction of lower permanent second molar were 

counted to calculate the prevalence. The prevalence of the impaction of lower 

permanent second molar in this study was 1.92%. The 11 mandibular components 

which are corpus length, effective length of mandible, ramus height, mandibular 

body length, mandibular arc, gonial angle, upper gonia I angle, lower gonial angle, 

lower arch length discrepancy, posterior arch width and curve of Spee were 

measured from the pretreatment radiographs and dental casts. The binary simple 

logistic regression analysis was performed to determine the relationship between 

each of the mandibular components and the impaction of lower permanent second 

molar. 

The mandibular components which had a significant relationship to the 

impaction of lower permanent second molar at 95% confidence intervals were 

mandibular body length, lower arch length discrepancy, posterior arch width and 

curve of Spee. 
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..a 
tJ'VI'VI 1 

o 
tJ'VI'U1 

rl,)1).J ~ I')tJ n ~iL~tJ') nu n11~\.I'!l'fl~~\.I (eruption disturbance) ~'fl1~'rlU LL~~ 
i~ Ln (;1 L~\.I1~ ~')tJ ~') ~tJ')m'fl~~1'flu rl rl~-rr') 1tJ IT n'rlut \.I~\.In11).J LL ~~~1).JU\.I~1'fl~1~ ~\.IL~m 

OJ • 

LL VlU\.I~1'fl~\.I~ I')~ n~1~ LL VlU\.I LL~~~\.Im1).J,J'fltJ~~ ~'fl~ ~1~ ( 1) ~1~fu rl,) 1).J ~ I')tJ n ~iL~tJ')nu n11 

~\.I'!l'fl~~\.Im1).J LL ~~ ~'fl~ ~ 1~ LI')tJ-rr') 1tJ~ ~ (;11,)~'rlU LL~ ~~m~ itJ LI')tJ~\.I(;1 LL 'rl'VlU~ 1 Lij\.l~\.I~ {;l LLUU 

"11\.1 (tooth impaction)(2) t \.I1~~~1~n11fm~.t1'Vl1~~\.I(;1m1).J4' I')~\.I ~1'fl LiI\.In11(;11,)~'rlULI')tJ 

U~ L~ cut \.I~tJ')tJ~ ~'fl~ n 114' I')~\.I~,) tJu CU~1~i n LL~ ~'fl1 n 11~ 1 ~ CU 'Vl1~~\.1(;1 n 11).J4' {;l~\.I 

(orthodontic chief complaint) ~\.I1 \.I'fln~1ndu~hJri'fltJ'rlU~1~Jl1'rl~I')LLUU"1I\.I'!l'fl~~\.In11).J 
LL~~~'fl~~1~ LiI\.I~1 L ~ ~~i n t \.In11~~ (;]'fl ~tJ')tJ).J1fun11fn~(3) ~\.ILL~ (;l~ C1~ rl,)1).J1).] (;11~~Un 

(;]'fl rl') 1).J ~ I')tJ n ~'!ltN ~1 LL ~U~~\.I~'fl1~ ~~ ~ ~ n 1~'VlU (;]'fl1~UUn 11U I') L~tJ') LL~~n 11fm~t1 rl,)1).J 

~~'fl11')~\.11~ ~~vT~d'fl1~L~'fl~).J1~1nin~ru~n11~I')LLUU"1I\.I'!l'fl~~\.IlTn'fl~t\.lLL\.I,)n11L1tJ~~,)L~).J 
'!l'fl~~\.1 LL~~LiI\.I~\.I~Ln'fluVl1tJ~I')t\.l'!l1m11m~1~ v'ht~i~Ln(;11~tJ1n ~nvT~u~1)']v'ht~Ln{;lrl,)1).J • 
.. • I ... ov'" !AI ~" ~ ."1 ,ov'" .~ 'I" " o.l 
L~UlJ') (;l L~tJU'rl~\.I ~~~n~~L~tJ~\.ILLn ~'!l ~I')tJ1n LL~~LlJ\.IlJCU~1).J1 n(;1'fln11~ I') L1tJ~11\.1 ~~ L,n \ILL \.I') 

n11tJn~ 

o ov J'.~ "../ ../ ,~ " ov ... " 
~1~1U n11'!l\.l'!l'fl~l1\.1m'1).J LL 'Vl'1i'Vl~'fl~ ~1~ ~I')~1 n n11~~~1 tJ (;1')'!l'fl~ n1~~ nU1L')ru'!l'flU~\.I1 

~ , -J " .~ .)../ .~ .,../../ ~ , 
"l!1nn~m~1~'Ci,)\.I'Vl1tJl1\.1m1).J (ramus of the mandible LL~~n11'Vll1\.1n11).JLL'Vl'1i'Vl~\.I~~1~ 

Lrl~'fl\.l1tJ'Vl1~ ~1\.1tn~n~1~ L;r1~"ll'fl~~ L,)U (leeway space )t\.l"ll')~ L,)~1~ L~).J1~~).J (2) u~4'tJt{;l 1 

~1U m\.ln 1~U,)\.In11~~ n~ 1') hJt ~ ~1 L il\.l1tJ'flu 1~tJ n ~'fl1~;ml1 t ~ Ln {;ln11~ {;l LLUU"1I\.I"l!'fl~~\.I 
.,../../ ,~" .t../, 'I -J~" .~ ~ 

n11).JLL'Vl'1i'Vl~'fl~~1~ ~{;ln11'!l11')L\.I'fl'Vl,)1~ ~\.I·~,)\.I~rl~LL\.I')l1\.1 (arch length deficiency) L\.I'fl~~1n 

n11L~1CU'!l'fl~'!l1nn1n1~1~1).] LYltJ~'rl'fl( 4) LI')tJ L~'rl1~n11-n'fl\.lLn t \.IU1L')ru~\.I~i~ (posterior 

crowding) n'fl1~ il~'Vlfi'rl~ (;]'fln11Ln I')~\.In 11).J LLVl~~ ~'fl~~1~ ~ I') LLUU "11 \.1(3-6) \.I'fl n~1 neil 

11 tJ~ 1\.1~1'rlU~\.Im1).J LL Vl~~ ~'fl~ ~1~ ~ I') LLUU"1I\.I~,)).J nu LrlN~11~'!l1 n n1n1tJ1~LJl'Vl II (7) 

(skeletal Class II) ).J1nn~1LrlN~11~tJ1~LJl'Vl I LL~~tJ1~LJl'Vl III L~'fl~~1nn11L~1CUL~UL(;1"l!fl~ 
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" ''l II., II '. I --. 'l ~ ,... J' .,j ... , .r o. I -- .~ '1I,)m'r Lm'fl,).:J 'ULL 'U'l,...'U')-,...fl.:J'U'flU n'l')IJn (;1V1,) ,... L).J).J L'U'flVl L ViU.:JVi'fl (;1'flmr'1J'U'flu,).:JIJn (;1'1J'tNn'U 

~.,j , 
m'')).J LLVI"lIVI~'fl.:Jfl,).:J 

II ,.:; 'l 'l II .,.~ ~.,j, "II , 
'1I'fltN"lI (indication) 'Umr ,...mrrn~')n'Um',)).J LL V1"l1V1~'fl.:Jfl,).:J ~ 111 LLUU"lI'U LI1lLLn 

fil'l,)).J L~UU'l11l fil'l,)).J L~U.:J ~'flmrfl::fl,)U'1I'fl.:Jr')nil'U;r').:J L~U.:J n')rLn l1lil'U~ mrLnl1l LrfiltIhi'U~ 
., 

'tim~u mrLnl1l~,)L""~'fln'tim~u (pericoronitis) mrLnI1lQ.:Ju,)'1J'fl.:JQ.:J~).Jml'ilil'U (follicular cyst) 

mr~uil'Uell1lun~ r'l).J~.:Jfil'l')).J~.:Jmnoiui'fl'U'l'Umrfn~')il'U~~u~'Um'l'ti'ULnl1l"'l')nmr~(;lLLUU 

'lI'U(8, 9) 

.. .~~.,j ,. .,j, II 
filru::( 1 0) (;1111 (;1')).Jll,)'l::mrfil111 LLUU'lI'U'1J'il.:Jn'Um',)).J LLVI'lIVI~'il.:Jfl,).:J"'l,)'U'l'U 1 06 '11 ViU'l')r'ilUfl:: 20 • 
" 0" II., ., 'l 'l. .~.,j" ," II., ., 'l .:; II .r ,1 L).J Ll1lrUmrrn~') (;l 1 LLfl:: 'U"'l,)'U'l'Un'UVI L).J Ll1lrUmrrn~') 111 1 'U r'flUfl:: 44 ~')).J')rCl'1J'U\1 

r::'U')un')r~uil'U~~'l'U'll'fl.:Ju')nH1L'fl.:J ~'fll1lfil~'il.:JriU Kavadia LLfl::filru::(11) ~LU'U~.:J 

fil'l')).J~') ~ qj 'l 'UmrL~')r::t5'.:J~.:J Ln (;1il'Un r')).J LL ~~~'fl.:J~,).:J~ ~ 111 LLUU'lI'U'fltl').:J 'lnwn (;l LLfl::LL 'U::U,) 'l ~ 
,II ...,., ~ 'l 'l II ., 'l .aI 'l ~.~ ~ ..I ,..I 

r'il'ilu').:J'U'flU 12 LI1l'fl'Un'fl'U(;1l1lfl'U "'l ,...mrrn~') 1111 LVi'fl ,... L'iln')~n'Unr')).JLLVI'lIVI~'il.:Jfl,).:JVI~(;l 

.r,1.J • I "II II ., , 'l. .,... J' .....1 
LLUU'lI'U'1I'U\1"II'fl.:JIJ')n L(;lI1l'lU (;1'l L'fl.:J Cho LLfl::filru::(12) r')u.:J,)'U'l,) 'U"'l,)'U'l'U'UmrU'UL'lI'il~,)U"'l'UVI 

.... ~ ~.,j, ~ .,j .... ~ ~.,j,. .,j.,j....r a(.J 
).In'Unn).JLLVI'lIVI~'il.:Jfl,).:J~I1lVl.:J'''').J11l 42 '11 ).In'Unr')).JLLVI'lIVI~'il.:Jfl,).:J'''l,)'U'l'U 2 'lIV1).Jmr'1J'U\lll'il.:J 

u')n 1~~'lu~'l L'fl.:Jll,)U'l 'UL'lfl,) 2 tJ l1')u,...i.:Jmr~tl"'l'Tlu'l 'U(;1'il'ULLrn~') LtI'Uil'U~ I1lLLUU'lI'U 'l 'U'1Jru:: 

.,j .~ 1I.,j .,j ''l Cf'" ., .~ 1I.,j.,j .aI , ", 
V1n'Un n).J LL V1'l1V1~'il.:Jfl,).:J 'ULI1l nu').:J r')u).J~).J n')r~ 111 LLUU'lI'UnUn'Unn).J LL V1"l1V1""'U.:Jfl,).:J L).J).J') n 

(U'ilun~') 20 'fl.:JfiI')) r'l).JvT.:JhliJll,)'l::il'Ui'fl'ULn niu1~~')).J')rCl~'U~"lI'il.:Ju')n1"'''''lU~'lL'il.:J y'h'l~ 
OJ 

., 
;r,).:JL~U.:J r'l).J~.:J~rul,)'U~V1m (morphology) '1I'fl.:J'1I,)m'r1m'~,).:J n'il,)"'liJfil'l')).J~).J~'UfiriumrLn(;l 

11 ,)'l::~.:J n ~ ') 'l1'" m r~ n~')~.:J fil'l,)).J ~).J~ 'Ufi~.:J n ~ ,)'le~.:J~ ,)"'l ::iJu r:: Lu'lIUvT.:J 'l 'Um rL~'il n L'l fl ')~ 
L "").J')::~).J'l 'Un') rfn~') LLfl::m r'l,).:J LLtJ'Ufn~,)V1,).:J~'U(;1n rr).J~ (;lil'U 'fltl').:J 11n (;1')).J mr~ n~')~.:J 
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s- '" ... '1 ~... ~ '" tr , tr. I ~ , ..J .... , 
filCU:;~,)"ltJ"l~~U "ll'! m~t1 C)~ fil,)1lJ¥'ilJY'lUfi'1J~~ LLIM~ :;~~ fillJr:;n~tJ'1J~~'1J1m'r ~nr~1~YllJ (;1'tl111,):; 

" 
Yl'un r1lJ LL ml~ ~'tl~ ~1~ ~ c;) LLtJtJ"JIU LL~:;~ m~t1~1 fil,)1lJ1 n"1l'tl~ n1 rilYl'unr1lJ LL ml~~'tl~~1~~ ~ c;) 

LLtJtJ"JIU'1 un ~ lJ ~lh tJ ~ lJ 1 ftJ n 1 rfn ~1Yl1~';U(;1 n rrlJ4' c;)Yl'u'1 U fil CU:;';U(;1 LL Y'lYl tJ fit 1 ~ (;1 f . " 

1. L~'tl~n~1m1lJilJ~ufi'1J~~LL~~:;~~l"ltlr:;n'tltJ"1l'tl~'1J1m'rLm'~1~~il~'tln1ril 
.~ s-l..J, 
nUnr1lJLLYl"JIYl~~~~1~~C;)LLtJtJ"JIU 

... ~ ..... ~ s-l..J,..J '1' 
2. LY'l'tll'!n~1fil,)1lJ1n'1J~~n1rlJnUm'1lJLLYl"llYl~~~~1~Yl~C;)LLtJtJ"JIU un~lJ 

~tbtJ~lJ1ftJn1rfn~Yl1~';U(;1nrrlJ4'c;)Yl'u'1u filCU:;';U(;1LLY'lYltJfit1~(;1f "ll11~~m'rulJ~1~YltJ1~tJ " . 

1. ~ n~1 '1 u~u') tJ~ lJ 1 ftJ n 1 rfn ~1 Yl1~';U (;1 n rrlJ 4' ~Yl' u'1 Ufil CU:;,;U (;1 
>-

LLY'lYltJfit1~(;1f "ll11~~m'rulJ~1~YltJ1~tJ ~~LL~il Y'lfll. 2524 ~~ 2552 L~tJ~n~1"l1nI11Y'lf~~ • 
LLY'lLUr1lJ1 (panoramic radiograph) LL~:; 111Y'lf~~1'c;)~r~:;tJl1u;r1~ (lateral cephalometric 

radiograph) LL~:;LLtJtJ~1~'tl~Yl'U (dental cast) ri~uGlJn1rfn~Yl1~';U(;1m'rlJ4'~Yl'u 

2. n1r~n~1;lhntJl~ n~1~1~1 L~ (;1'1J~~ n1nn c;)Yl'unr1lJ LL Vl~~~'tl~~1~ fil~ • • 
LLtJtJ"JIU 

, '" ''1 ~ .!II ~ ,....!II ..J .... .r -~ 1. n~lJm~tJ1~ un1rl'!n~1LlJUfilU~YltJ n~1,)fil'tl LlJUfilUYllJL"ll'tl"JI1(;1 ~YltJLL~:; 

i t1I"JI1 ~L YltJ (;11lJ~Ul1 n '1 ULL YllJtlr:;~ ~U')tJ 

2. m!J'1J'tl~~u')tJ4'c;)Yl'u~H1un1r~4'mrtJ"l1n 1'uL~'tluilLnc;) (;11lJ~Ul1n'1uLLYllJ 

3. ~U')tJ4' c;)Yl'u ~lJ1tJ~~ ~u')tJ~il m1lJ~ c;)tln~"1l'tl~n1r~tJYl'u n1rL1tJ~ ~,)"1l'tl~ 

Yl'u LL~:;lJ1ftJn1rfn~Yl1~';U(;1m'rlJ4'c;)Yl'u'1UfilCU:;';U(;1LLY'lYltJfII1~(;1f "ll11~~nrrulJ~1~YltJ1~tJ • 
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4. n'l1t)~,"h~~ LL~:::1:::tJ:::Vl'l~~t)~"'l'ln~'lu(;h~ 1 "1J'il~"1J'ln11Ln1fh~ t)~LtJU 

'il~fiI'l LL~:::iJ~~h~(;11 (;1'l~~'l~U LL~:::~hUL~f'l'l~:::LiltJ~ti~ 0.5 'il~fiI'l LL~::: 0.5 iJ~ih~(;11 

(;1'l~~'l~U 

... I .,j .... ~ s.oJ.,j I ... • " 

1. (;1'l'flm~Vl~nUnl1~LLVl'JVl~'fl~~'l~~~LLUU"lIU~"'l'lU'lUU'fltJ 

2. vi'l n'l1~~ ~'l'flth~ L~Yl'l:::L U~tJ'ltJ~~'l fUn'l1fn1!t'lVl'l~l1U(;1 n11~4' {;lilUL U 
• OJ ., 

P1CU:::l1U(;1LLYlVltJ fiI'l~ (;1f "'l~'l~~ n1nr~~'l~VltJ'l~tJL vh~u ~~'fl'l"'lhJ~'l~'l1Cl~'lhl.e'l~~~ti~ • ., 
lJ1:::'J'ln1l1~tl1:::LVlfilL~ 

3. n11ri'l~u~"'l{;l(;h~ 1 U'l~"'l{;l"'l'lnJl'lYlf~~t){;l~11!t:::~'lu;r'l~hJ;~L"'lU ~n1!tcu::: • • 
Vl'l~ n'l tJ~Jl'l P1"1J'fl~ ~'lU''l tJ LL~ :::"1J'l'l'il'l"'l''ilUl1U nuhJ~tlVl L '1IU"1J'flU~'l~"1I'fl~"1J'l n 11Ln1~'l~ 

~'lU''lmL~:::''1J'l'l ~~!1f'fl~'fl'l~tJn'l1L~~tJLUn111juVin1'iltJJl'lYlf~~ ~~'fl'l"'lvi'lL~P1~'l{;lLPI~'flULtl 

"'l'lnm'l~LtJu"'ll~ 
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., 
2. !l~fOltb~n!l1J~!l~~1m'~Ln~~1~ (mandibular components) lun1~~m~t1il 

., 
\UJ1tJC1~i1~4'tJt;h~ 11u~1m'~Lm'~1~ L~LLrilt.li1~ LLfl~~U1(;l~tl~~1m'~Lm'~1~ ~'llJ~~~111Vi 

., 
n1~LrtJ~~'l~!l~YJU~1~ fl'l1lJn')1~~!l~fbuLA'~LLU'lYJu i1~4'tJt;h~ 1 L~~1il1'(;lLiluf>i1~lJ~1tl~~tJ~ 

~1nI11Vif~~ LLfl~~1mL1J1J~1fltl~YJu (dental cast) ~~~~n~1'ltlth~fl~L~tJ (;llU~'l;rtl~'lLLt.l~ 

~~~~ 

3. 111Vif~~LLViLUnlJ1 (panoramic radiograph) ~lJ1tJC1~ 111Vif~~uflnt.l1n 
... ../.J ... ., ., ~,.... , ., ~ ../ .... 0...., ~ ~ .. 

'JIU(;l~U~l'1lJfln~ru~L'tlVi1~j;J'l ~lJL~lJ!lUn1~tl1tJI11ViN~LL1J1JflU 1 fl!l '(;ln1LU(;lN~ LLfl~ nfllJ 

ijn1~Lfl~!lU~~lJULt.l~fl1J~~~~~!l~~thtJ 111Vif~~~L~~~LiluI11Vi~!l~~1n~~Ln~1JuLLfl~~1~ . ~ 

~(;lj;JtlriuLt.lj;Jfl!l(;l1JU~;lJL~mriu L(;ltJhJij!l1'm~~UlJ1U~~1J L~ijflUn1~lJfl~~111Vi"1l1n~~Lm'~ 
, " " ~.. ..J,,, .. 1" t.l ... 

~tJ1tJ ~~lJ1!l'J ~ULLU'lj;JN ~U1(;l~!l~nfllJl'1 ~'JItJ1'l 1 1lj;J m1~ ~~lJ1ru 12.5-15 L'JIUj;JLlJj;J~ 

4. 111Vif~~1'(;l~~~~~1U;r1~ (lateral cephalometric radiograph) ~lJ1tJC1~ 

111Vif~~~!l~n~L~fln~~~~ ~~'htJL(;ltJ~u~1U;r1~~!l~~~~~L;r1~1LL~~~ri1LU(;lf~~~fl~~1~Lilu 
~~tJ~ 5 ~j;J ri1~U(;l~1LL~ti~~~~~L(;ltJl-n~U(;l~~~~1~~~U11JLLU'lUflULL~Nn~flfj;J (Frankfort 

horizontal plane) ~U1Uri1J~U f~~~'lUnfl1~ (central ray) cJ1UL;r1n~L~fln~~~~~1U;r1~j;JN 
., ., 

1J1L'lrun'~~~!l~';f1~ ~~'tl1nri1J~~U11JLLU'lUtlULL~Nn~!lfj;JLLfl~~~U11J~;lJ L(;ltJri1~U(;l1~ 

~~tJ~~~~~1~1'j;J~ri1J~;lJ (object- film distance) U!ltJ~~(;l L~!lfl(;lfl'l1lJflfl1(;lLfl~flU~1nn1~ 

~tJ1tJ"1IU1(;l~tl~111Vif~~ lu~ru~~~1m'~Lnnr~~tl~tl~lU~1LL~ti~~YJu~1Jriu~Ul'1 



N, Na, Nasion 

Ar, Articulare 

Co, Condylion 

Go, Gonion 

Me, Menton 

Gn, Gnathion 

Pm, Protuberance menti 

Xi point 

Dc 
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, ~mj1~ ~ 1 'l.!LL'I.!')r~'I.!11J LLtJ~ 1'11~;1ml,)1'11fl~rfltJ ~fl 
,~ ( 

r~~,)1~m~~m"'I.!1CJ1mLfl~nr~~nt;2oln frontonasal 

suture) 

, ~ ~ ~1~~~1~ L~1pJ ~1'1.!1J'I.!'1Ifl~~,)'I.!hhL'1i~ ~~ 
......... ... _ I 

'fl1r(;)~fl11~ LLlJ'I.!~1J,)Lfl (processus articularis 

mandibulae) LLfl~~,)'I.!flfl~ LVllJLtJnLfi(os temporale) 
., ., .. 

t; ~~~~ ~ LLfl ~~fl~~ ~'1Ifl~~,) 1'I'fl'l.!~1tJ fl 
~ " 'J 'J 

... ,J. ~ ~ .,J , ., , 
, ~1J rL,) ruOl') 'I.! ~1'I~V1~ ~ r~~,)1~'1Ifl1J~fl~ LLfl ~'1Ifl1J fl1~ 

'1I'fl~'1I1nnLmfi1~~1fl1J1L')ru~lJ'1Ifl~'1I1nrrLn1fi1~ ~1 

L~t;1nt;~~~'1I'fl~L~'I.!LLtJ~1'I1~lJlJ 1~~~1~L~'I.!~lJcr~'1Ifl1J • • 
~i~LLfl~'1I'fl1Jfi1~'1Ifl~'1I1n11Lnrfi1~ 

'~~1~~'1Ifl~LL'I.!')ur~~1'1.!1'I1~ 
, ~1J1L')ru~,)'I.!L~~~~ ~r~~~1~'1Ifl1Jmj1 LLfl~'1Ifl1Jfi1~ 

'1Ifl~'1I1 n1rLn rfi 1~ fl~ r~~~1~' ~~,j1~ ~"1lfl~ LL 'I.!') 

Ur~~1'1.!1'11~ (,~L~Lntlflfl'l.!, Pog) LLfl~'~LlJ'I.!(;)fl'l.! 

(Me) '1I'fl~Ufl1tJI'I1~ ~1L~t;1nt;~~~'1I'fl~L~'I.!LLtJ~1'I1~lJlJ • • 

'1I'fl1J'I.!'fln'1lfl~nr~~nI'l1~ 

, ~~~ n fl1~ 1'1') 1lJ L~~1J1L ') ru'1l'fl1J~,j1'11fl~'1I1 mr Lmfi1~ 

LU'I.!t; ~ LU~tJ'I.!t;1n 1'1 ')1 lJ Lt)1'11fl~t; ~~n~ ~'1Ifl~ ~,)'I.!Lt)1 • • • 
V11~~1'1.!~,j1'11'fl~'1I1mrLmfi1~ (,~il, B) LU~I'I,)1lJ~'I.! 

'1Ifl~t;~~,j1~ ~'1Ifl~ LL'I.!')U1~~1'1.!1'I1~ (t; ~ L~Lntlflfl'l.!, • • • 
Pog) 

.J J' .,J ~, ,J. ~ .~ 
, ~n~ nfl1~~'I.!V1'11'fl~'1I1 mr ~n rfl1~0l,)'I.!V11tJTl'l.!n nlJ 

.J ., .. 
,~n~nfl1~~,)I'I'fl'l.!~1tJfl 



• • 
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1. Yl11U 1"l'l1~~~~t.l1r1:;~~1'l LLj;j~:;~'llii'u1:;n~U'1J~'l'1J1n11Ln1~1'l nUn11il 

ill,1n 11~ LL Vi;l~~~'l~1'l "l (;l LLUU"JIt.I 

2. Yl11U 1"l'l1~' n'1J~'l n11ilVit.ln 11~ LL Vi'~~~'fl'l ~1'l "l (;l LLUU"JIt.I'l t.ln~~ ~th fJ 

~UVit.lCj (;lun ~~~1fun11fm~t1Yl1'lvit.l~ n11~4' (;lVit.l'l t.l1"l ru:;vit.l~ LL ~YlfJ ji\1~ ~f '~1 ~'l nnu 

~~1ilYlfJ1~fJ 

~U ~t.lLL ~ ~U1:;t)i'1J~'l ~ U'lfJ~~1 fu n 11fm~t1Yl1'lvit.l~ n 11~4' (;lVit.l I"l ru:;vit.l~ 
" ., 

LL~YlfJji\1~~f "~1~'ln1ru~~1ilYlfJ1~fJ ~'lLLj;jtl ~ji\. 2524 ~'l 2552 LL~'l H\Yll"lill"ln11~~ • • 
~'l'fl~1'lLLUUL'U~1:;L"1:;"'l (purposive sampling) ~1~Lnru.,rn11~(;ldh (inclusion criteria) ~'l 
L~ LLri hJ Ll"lfJL~fu n 11fm~t1Yl1'lvit.l~ n 11~4' (;lVit.l~1'fl ~~fJ n 11~4' (;In 1:;~ n'1J1n 11Ln 1 

(orthognathic surgery) hlijL1I"lYl1'l1:;UU L1I"lYl1'l~t.I~m1~ L'1!t.I U1mL~~'lL~(;l1t.1L~~ LL~:;hJ 

Ll"lfJL~fu~u"i L ~ ~tlt.lri'fl 'l '\.\' Ln (;l1"l'l1~ Cj (;lun ~'l t.ln11L"lCY'1J'fl'l'1J1 m1Lm Ltlt.I~U'lfJ~il''fllo!~1l1~ 
f'l~LL~Lt.l11~1 (panoramic radiograph) 1l1~ci1fJf'l~1(;l~nt:;~1t.1;r1'l (lateral cephalometric 

radiog raph) LL~ :;LLUU~ 1 ~'fl'lVit.lri~t.lfu n 11fm~t11"l1U {f 'It.l 'l t.lLL ~~U1:;~ L(;lfJ ~ ~~ 1 Ltlt.I~ 1t.1'lt.l 
., 
vi'l~~ (;l 2500 I"lt.l 

"1 n,rt.l~t.I~1 ~U'lfJ~ijVit.ln 11~ LLVi'~~~'fl'l~1'l1"l (;l LLUU"JIt.I L(;lfJ~"11ru1"1 n " . 
1l1~ f'l~ LL ~ L t.l11~1 ri'flt.ln11fm~t1 Ltlt.I~~ n LL~'l,rU~1t.1'lt.l~U'lfJ~ilVit.ln11~ LL ~~~'fl'l~1'l "l (;l 

., , ., 
LLUU"JIt.lvi'l~~ (;l L ~'fl ~1t.1'lru~11"l'l1~1n ~~'l"1n,rt.l~~ ~'l'fl~1'lLLUU~1fJ (simple random 

sampling) "1 n n ~~~LlJilVit.lm1 ~ LL Vi' ~1'l ~ (;l LLUU"JIt.I ~1t.1'lt.lL l'11 nu n ~~ ~'l'fl~ 1'l~ilVit.lm1~ LL Vi' 

~~~~'l~1'l"l(;lLLUU"JIt.I L~'flH\t1t.1n~~I"l'lU"l~ (control group) 1(;lfih~'lLLU1j;j1'l1 "1nn~~ 
~'l~~1'l L ~'fl 'l-n t.ln11~1t.1'lru~'lfJilfin11Yl1'l~ c;~~":;n~1'l ~'l 'l t.I~'lt.lj;j'fl LU 

,J. "." ' "." ..J'l!l"l ~ .:;., 0 ., .. 

~~~lJ'lfJ 1 0 11fJ"1nn~~~lJ'lfJYl"JI ~t.ln11I'lm~t1t.1L~'fln1~t.I(;l'(;l Ut.lYlm'flfJ 
II "I I 

1l1~f'l~ LL~:;1(;lfil1 j;j1'l 1 'l t.lm:;(;l11ffi1~L~Yl LL~:;'lt.lLLUU~1~'fl'lVit.lojj1 Ltlt.ll"lf'lYl~'fl'l L~'fl~11"l'l1~ 

t.h L~'fl~'fl 'l t.ln111 (;l'1J'fl'lWl4'fJ I"lt.lL~fJ'lnt.l L(;lfJn11Yl (;l~~U 1"l'l1~tl1 L~~C;~LL~:;1"l'l1~t1n iJf'fl'l L(;lfJ'l oj{ 
" " 

n11Yl (;l~'flU~~~ ~l1t.1L~m nu ~~ j;j1'l1:;~~1'l ~1 L'U~fJ'1J~'l~'fl'lU1:;"JI1 n1LLuu4'u ~ (paired Hest) 
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I 

L~\J'fl ~~ n11~4't1L{;1t1 L1-2.J""l1 n LL~ {;1-.l~ ii~ L;-.lYi11ClJ\J1 LL~ ::LL~ {;1-.l ~~ n11'Vl {;1~'fJU 
I ~ 

FI,)12.J\l1 L;'fl ~'fl1 \Jn11tJ {;1"ll'fl-.l m4't1 FI\JL~t1')ri\J ""l1 n,r\J~-.l LL~ (;1-.l FI,)12.Ji2.J~\Jfi1::wh-.l t;;') LLtJ1~12.J 
" 

.... ~ s-I..I I ... • I ... ... I ,''. I 
(n112.JYl\Jn112.J LL 'Vl'lf'Vl~'fl-.l~1-.l FI (;1 LLUU"l!\J) LL~::~,) LLu1'fl~ 1::( 'fJ-.l Flu1::n'flU LL~~::'fJ-.l Flu1::n'fJU"ll'fJ-.l • 

~ I 'I • I ~ J..... -J I ~ ..I .... ~ 
"ll1n11 ~m~1-.l) ~\J1uLLUU'fJ'fl{;1L1~"l! (odd ratio ) 'If-.l~2.J1t1tl-.l'fJ~11¥'l,)\J1::~,)1-.l ~'fJn1~'Vl""l::2.JYl\J 

" 
s.-J.J I .., ~ .J ~ ,_.J ......... 0 ... " .- .. 

n112.JLL'Vl'lf'Vl~'fl-.l~1-.l ~(;1LLUU"l!\Jnu ~'fln1~'Vl""l:: ~2.J2.J 'Vl1::{;1U\JtI~1F1qj 0.05 ~')t1n11,) LFl11::~FI,)12.J 

tl{;1tl'fltlL~~~~FI'flth-.l~1t1LLUU~'fl-.ln~2.J (binary simple logistic regression analysis) 



..I 
UVI'VI 2 

.. 
Yf'\J L '\J'll'tl-l iJ 1 m-J 't ~UL ~ lClJ lJiLc;)u 'tl1 ~ un 1 riJn i ~ ~ '\J fi~ '\JiUoD 'tl'\J\H'l1 ui'\J(;1'tl'\J 

r~,..d1-lLtlnLYlL~f~ (ectoderm) LLrl~L~L'lIL~f~ (mesoderm) LL~~1Yf'\JLL(;]rl~~~~iin1rL~lClJLLrl~ 

~~'\J1LLun~1nn'\J'tlth-l~M~ LL(;]m~u'J'\Jn1rL~lClJLLrl~~ ~'\J1~~Ln r;)~'\JL~il'tl'\J 1 n'\JVJn~ ~'tlL~~ 
~ ~'\J1~1~ 1 n LLClU L~'tltJ~'J ~'\Jri1 L Uc;)Yf'\J (dental lamina) LLrl~~'tl-l ~1'\J'll'J-l~ ~'\J1n1r(;]1-l 1 

H1LLn r~u~ur;) (bud stage) r~U~LLl"liJ (cap stage) LLrl~r~U~LUrl; (bell stage) Lr;)UL'\J'll'J-lLLm 

I .~ .r ~ I.~ ~ • I ..,j ..: " " ....~ J' 
~'\J'tl-n'\J~~"1ItJ1U"1I'\J1 C;)"1I'\J LLrl ~L'lIrlrl ~'\J~'\J'tl-n'\J'\J'\J~~LLur~J11'Yi LV'l'tl Lr~ (;1'\J~r1-l Ll"lrl'tlU-n'\JLLrl~L '\J'tl 

Yf'\J LLrl ~Li~ ~'\Jm~u'J'\Jn1rV'l'tl nV'l'\JLL1fi1 (;1 (mineralization) L ~'tl L(;11u~ ~'J-l'tln~'\J~'ll'tl-liJ1 n L '\J .. . .. 
..J ..... .J.r "a.cl .... r" " 
Yl~ r;) J11U~rl-l~1 nYlYf'\J"lI'\J~'ll'tl-liJ1 n LLrl'J L'tl'\JU c;)mYl'\J(;1~ ~rl'tl~ r'tlUr1 nYf'\JLLrl~n r~r;)n LU1Yf'\J~~ ... .. 

.- 1.1 0 .- I ~ ~..l ~ ., I;' 0 "..J .: 
L~rClJr'tlU 1 r1nYf'\J n1rM1-lr1nYf'\J~~C;)1 L'\J'\J(;1'tl ~iJ~'\Jm~Yl-lYf'\J'lI'\J'\J 1 ~r;)Yl1~'\J1YlUr;) Ll"lmLLrl~ 

'tl.rm~~r'tl-lfuYf'\Jl~~~'\J1~'\J~~\!rnr( 13) .. 
Yf'\JLL"'n~~Yf'\J~r;) (incisors) Yf'\JL~m (canines) LLrl~Yf'\Jnr1~"LJ'tlU (premolars) • 

.r ..I.~ ~ ..I I ... '" ... I .~ 
~ ~"1I'\JLL Yl'\JYl-n'\J'\J1'\J~Yl'tlfJ m'\J'tl~'\J (deciduous predecessors) n r~u'J'\Jn1rL~rClJ"lI'tl-l~'\J'tl-n'\J 

.. I I 

LL'" L ~~ 1,lLl~ ~'\J~1 n n1 rL~ lClJ'tltl1-l~1 n~ 1U"1I'tl-l ~'J'\JiJrl1U~ n~ r;)J11UL '\JLLClU L~'tltJ ~'J ~'\Jn1 L Ur;) 
.. .. I 

Yf'\J "11 'tl-l ~tl'tlYf '\J U 1 '\J~ n1 rL~ lClJ'tl tl1-l ~ 1 n ~ 1 U il L'tl-l L t1'\J L ~ f;J L,x LLCl U L~ 'tltJ ~ 'J ~'\Jn 1 L Ur;)Yf '\JLL'" 

L ~~1el~fU~YlfiV'lrl LLrl~Ln c;) n1rL~lClJ LtI'\J~tl'tlYf'\JLL ~'\J Lc;)uii ~1 LL ~tl-l'tl~Yl1-l ~1'\JLn~~'\J(;]'tlYf'\J 
~ It!, ... I .J .r ..J ~ ..J 

'\J 1'\J~ LLrl ~~ ~~-l U'tl fJ'lI 'J r~u ~ L'J rl1 ~'\J-l n'tl'\J Yl~ ~"1I'\J ~'ll 'tl-l iJ1 n LL Yl '\J Yl Yf'\J '\J1 '\J~Yl ~ ~ r;)'tl 'tl n (;11 ~ 
... ~..I .J.~ ,,~ .!II .~ ..I~ I~ ~.J.J • I ..I.~ ~ 

firr~'lI1 (;1 ~'\JL'Jrl1Yl L ~~1~~~ 'Ci'J'\J-n'\Jnn~ LLYlYl-l~~ r;) Lu'\J-n'\JYl ~~ ~r;)"1I'\Jrlll'tl-lu1 nLL Yl'\JYl-n'\J'\J1'\J~ .. 

.. I I 

U1'\J~ n~1'J ~'tl L;J 'tl"ll 1 mrlmii n1rL~ lClJ~'\Jii"ll'\J1 r;)1"l'J1~tJ1'J L YlU-lV'l'tl LLClU L~'tltJ~'J ~'\Jn1 LUr;)Yf'\J 

"lI'tl-lYf'\Jnn~ LL "'~~I"1'tlU LI"l~'tl'\JliJ~ ~1'\Jlnrl n rl1-l~1'tl ~1'\J~i-l"1l'tl-l"1l1 nnln r J11UL~ L~'tltJ~'J 

-F'\J'\J'tln"1l'tl-l L~'tl L;J'tl n'll'tl-liJ1 n LLrl~LL Yl rnL .;r1~-F'\JL~ L'lI'\Jll"l~ (mesenchyme) n1rLI"l~'tl'\JliJ~ 
~1 '\J ~ i-l "11 'tl-l LLCl U L~'tltJ ~'J ~'\J n 1 L uc;)Yf '\J 1'J ~ nuiJnnlu 1 n 1 r(;1'tlU~ '\J'tl-l~-l n'\JLLrl ~n'\J"lI'tl-l 

<I ~ ... .. ~... .. 0 ~ " ..,j ... ~ .... ....r.!ll I.~ ".~ .J ..I 
L'tln ~ Yl Lr;)r~ LLrl ~ L~ ~'lI Lr;)r~~~Yl1 ~ ~ LU'tltJ tJ'J'lI'\J'\J'tl n~ n1rL~ rClJ"1I'\JLu'\J~'\J'tl-n'\JLL Yl"ll'tl-l-n'\Jnn~'lIYl 



N3l-U IAnu.Gnk1.I1k\.t-tm' IlGIA~~Ilt' t-IAU G nu. t-G~n~tl-U G~ ~ M,gIAGI1I!..l-Gnl-~k1.' ~~Ilt' l-c,nl-:~nn~ ... 0 r .... I " \,. r-~ -:;...,.-~ I ~ 1I:rp!»' ~ I" I .. :..f" 

t-I!..nnt-~ ~, nu.t-G~n~tl-Ul4J rak1.lMl-I1l-~rI' UGGnu.Gnk1.I1k\.t-~ l-GUl-U::~" nu.I1~l!! U rIlAGrl, Gn, .. -:: .... "~~'.f I • ~ ~', " ~. I ',.. r f' 

rll-~l-~rlG[l.ttllttnG'~~I!..l-G::~" (lU8W8/\OW AI!POq) ~t-~r1mmG~l!!'tl-u~n~G~'::~"IUf.I!..'tl-U~ 
I "I I 

~ ~ 

lA::rl::tn' u~::tUrll-~::~tl-un' t-t~ rll4J11Al-nk1.l-lAnl-~k1.' ~~Ilt'::l-tM, mrI, nu.l-mUl4J::w::~" ~nlAtrI ... \t "PD'I'I 0"" ,., LD .... " ...... -.,. 
I , " 

l4J ~n\r' n~Ul-tr1G~l!!' ~t:, l-~~ ~tl-Un ~IU~ l-~IAl-r1IAr1!:Sn~n~Gr-k1.I1~t-~n ~~G~j3~Ilt' t-G~I1~UG~ 

nu t-rlll1 U lH l-U I1IAt-nk1.rlI!..I!..DU G n~t-G~n~tl-U t-rlr1rltl-Ul4J U, k1. ~ l-1A~1':111::~" t-~~ G~' ~ G~k1.nc,nl-1!.. ..... ,.,,. ~....... .r -::;.... .." 0,.. .. 0 

~~:: I!.. (wsp8l!nl!dodhj) t-,~mnc, ~Gtk1./:: ~" l-,ttk1. n c, ~ t-GI1 ~ ~~ I1G!fl U l-I!..t-l-~ ~ ~nl11fGIll4J l-~Gtk1. 

t-GtM,::c,u/ nn., l!!tlt-l-r1r1r1::tt-l-IAl!!tll1l-~nut-t~ t-l-lAn' n~I1M,' t-rll!!' t-l-~nu.t-G~n~tW~ U, k1.' 
Ii" ... " .r:a' ... ".... .r "'I'I1. 

l-~~1':1 ~l-~r1M,::~" n~ru c,'f.r1n 1JIn~WG~' G~' t-rl~' G~k1.l-I1~l4J G~' ~ G~k1.nc,nl-~I1~ ,tl-U ~ !i'~ ~ G~ 

l)tl-I1l-~~ r1~1U~.14ln~Wl!!tl t-G~I1l-~ ~l':1nlJ' t-~ (8!W8J8dALj P8Z!18:::>0I) ~::l-M,~1Ul-I1l4JG~'::C,l-l/ , , 

n~u l-I!..UGn ~ uf1l-~Un~c,~m~t-G~n~tl-Ul4J !i'tt ~ l-~l4J G~' l4J G~k1.t-GU~ rll-rl~tl-U l4J !i'~ ~~ k1. mlJ' 

f1t UGGU~ IA, l-M,I1~IAl-~::tf1n~' l-G, ~~ l-~tl-U nl'-' t-l-[lGc,~Url n~t-G~n~tl-Unc,r1::tU G!fl ~M,~IA~ 

~ 

I1IAt-nk1.rlI!..I!..DnlJ1U t-rl~, G~k1.l-I1l4J G~' l4J G~k1.l1tl-U n~u l-~ t-L~~~LUI1I1' IAn~t-G~U Lf1t-GI'-~n~UGt- ,. r-~... .D ~ lIP'''' t1 ... I "r-.r 
~l-Ut1l~U t-~nLt-rl L~ !:St-r-::~ un I!.. IU ~ L~ rl}I!..DnlJm~IAL~::~ r1t-~ M,l n ~n~ t-~":: ~'m~u l-~t-G~IUf.I!..' 

~ l-U l-c,GIlt, 11l-c,l!! I1rll!!' ~ ~ Gn' nu. t-G~n~~ l-U r1U t-G~WU' 1A~l-U::~rIrll-~k1.rll!..l!..rIl1 'r ... ... ~~. .f ....",.. ,.. I • .... ~ .... 

([ J)I;: g ~ -V ~ ,lftral-GG~'l4Jr.:n~uurll-~f1nl!..t-Gt: 'G!fln~uLtt-L~~::1!.. , , 

nnUl-I!..t-t:3k1. rI u-~ ~ raLGt-c,n.n' Ul-rIt-GIT-~·n~::~" ru~I\I1~I!..~~ml!..nu.c,~t-L~~::l!..rI 8-L ral-Gnl!.. -:; ... I': I" I .. r'r'.r" ., ,......" I": 

I;: t;-G raLGU~'G~' (UOIl8:::>!JPI8:::» ~Lgf'1I1~::~n~I1~'t-L~t-G~~~'1I1l-~un~ 

(fr J )n~t-G~w~, ~ r1nl-,If U~~l-U::~"~Ut ~~u L~t-G~~ Uf1I1L~ IUll!..'~LUr1,V rlllt, l4J IltG~' t-~l-~~l-t~ ~ 
" , , 

rlc,~m G~n~~LUI1t-l!!t-rl::l!..nu. c,~'mu.r1~~LUr1l-n::~t-G~r1l4J::~t-l)GI1' (8U81d 18snp:::>O) nu.r1~ "I"'" l.r ,.. ... ...." .... ... .. I'" .... 
~ 

~l-U r1l-n::~ t-G~r1l4J::~ t-l) k1. ~ GM" c,~, l4J c,nl-rlGU l-f1t-GIJ,~n~c,~nG~l!!'::l!..n~nnu l-1!..t-~k1. Ll1n~U Gt-k1.' 
... .." r" I l.r'" IP -:;... .r IP 

nl-I':1~::IAUGt-~LU Gl!!nu.t-G~n~tl-ut-G~U~'ULU:::~rIun~l!!t-l-IA:::ru~u~ (lS8IqOI8W8) nu.r1G~l!!' I ""'...r I" ow .. ... .... IP' 

t-l-~~j3~Ilt' t-G~ L t-Lr1n,g.rlc,,If 11~l!! uf1ullt-l!! t-E:::l!..n~c,~t-G~n~r1G~l!!m,g.:::~" n~t-G~nu" c,m, 
" " 

I1L~ U l-f1t-GI'-~n~nG~l!!':::l!..n~G~n~ n~u L~t-L~ ~~ L U !:S11~' G~' !fl" t-~n~ 11~' C,L~U t-~ lUll!..' 

~LU 11t-~LU IAnu. t-G~c,~nG~l!!'tl-U l4J ~lAn' nu.r1~r1l-n::~ r1l4J:::~n' IlG:::~'1U LrIt-GIT-n' n~[iu l-~rI ...... 0 r'.... ...". r-It .... ... \,. I .. i ".r I .. 

" It " It " 
nl!..n~L~' U l4J::~U 11~l!! Uf1~U Lf1t-GI'-UG~' G~'::: ~'m~L~' U l4J::~U ~::lAnL~ n~L~' U l4J:::~un ~rlLl/ 

c,~nG~l!!uLu~lUll!..'t-l3L~t-~n~~~l-uG~ (uolldnJ8 LjlOOl) n~t-G~n~~LU 

(fr J )C,~" ~11~' 1Uf.1!..' ~ruk1.llm~I1Lwn~ 

rlL~nc,~t-L~tUV~UL~n~n~Ln~~l4J!i'~"I1Uun~~~L~::I!..I!..LGlUll!..'t-l3L~~t-L~wv~uL~n~n~ 

~ ~ 
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J'"I.J . I ...... ",.J ... J'"I.J . I • ....~.J ::. ...... r '" 
1il::;"1IU·~1I'tl~lJ1m.mJ~U1VlLI'l1t1aJLLu')m1"11u·~1I'tl~lJ1n~1~11JnU"lIUU 1 LLfl::;Iil(;'lLI'l1t1aJL"lIflflM1~ 

n1::;(;'In (osteoblast) ~1~fULitiULtln1::;(;'In (trabecula bone) U1L')ruufl1t1nn~uLu"ll,)~L,)fl1~ 
~ ~ 

ri1~~i1 n11;u~"ll'tl~U1 n"1l'tl~~u 'tlth~ 11ri l'l1aJ n11;U"1I'tl~~u'tr1i'fu~VlfiYi fllil1 n~u~nnaJ Lilu 

i11il4't1~~ naJ1 n n~1~~ LL,) (;'I~'tlaJ tI n L~UL U11t1VJ Lll"llU1 m1'tlth~tULLN'tl1lilvi1 L ~~U~U'1 Ej (;'IU n ~ 
'tr1i'(13) 

~ J' J'.~ ... ....J., ....~ ..: 
nfl ~nYiU~1U"1J'tl~ n11"1JU"1J'tl~rtUR'tln11fl (;'ILLN (;'IUVln1::;Vl1'tl~ L~U'tlrtU LLfl::;LYiaJ 

.... 1.1..1";' !I I J' ... 
LLN(;'IU1'tlU 1 LLfl::;LI'l~U LaJ'tlLLmL1aJn11~n~nn~u Iil::;R'tltl 1 unn!JLLu,)n11'1JU"1J'tl~~UL~U'tl 

~'tl~tl'tl~u~t!u 1 LLfl::;mj'r)11il::;vi1n11i(;'l"1J,)1~n11;U"1J'tl~~ur1i'')t1~fim1L;~nflL(;'I 1 ril'l1aJ LLU') 

J' .~.:. .... I ,~, ~. I ~... , '" '" ... J' ~... ..:. 
n11"11U"1I'tl~rtUulil::;t1~lJnn!J'tlr.! ~aJ~1t1 ~lJ nfl ~n(;'l~nfl1,)"1J1~I'lULn(;'l"1JU~(;'ItlaJm1LYUJIil1U,)ULLfl::; 

LU~t1ULLUfl~ ~1 LL ~tl~ L~ULtI"1J'tl~ L~UU (;'I lJh1U[;]LLfl ::;n11ufUlU (remodeling) "1I'tl~ n 1::;~n LU1~U 
~ .J.~ • 'I '" J'.J J'..l, ... .~ ....... ..l 'I 
~(;'Itl1'tlU"lIrtUIil::;Vl1 ~~YiUVl"1J'tl~LU'tlLtI'tl'tl'tlU1'tlU 11'l')rtU~nIil1n(;'lU1L')ruLLfl::;LLRUfl~L1'tltl 1 ~u 

~ , ~ 

L,)fl1 L~mnuilL"lIfl;~h~ L~ULti (fi broblast) "1I'tl~ L~UU (;'I,Jh1U~LLfl::;~fl'tl (;'I L~'tl (;'IV) L;r1aJ1~~'tl L~t1~ 
~ 0 J''' J .... I ~ ~ ,,_ .... ..1..: J' 

Iil::;L YiaJIil1U') UaJ1 n"1lUL1'tl tI 1 n11LUfltlULLUfl~ (;'I~ n fl1,)Vl~ ~aJ (;'IULiluL ~ ~ L ~ Ln (;'I LLN ~UVl L YiaJ"1IU 

L(;'Itl1'tlULLfl::;1l1t1L~Wu~ri1~~;u~"ll'tl~U1n 
~ 

'" J'.J .... 'I"'.~ t.-..l.J, J' ~'" ... ... .J ... 
LLfl,) LU'tlVl~1~1U ~~rtUm1aJ LL Vl"llVl~'tl~fl1~"1JU ~(;'IIil::;Ln (;'IIil1 n n11fl::;fl1t1 m"1l'tl~ m::;~nVlU1L,) ru 

"1J'tlU~\J1"11'tl~"1J1 n11'tm~1~~')uYf1t1~Un naJ i,)aJ nu m1LR~'tlU~,) L u~ filLn~ nfl1~ L ;r1~"ll'tl~~ L,)rJ 
~ 

s.-JJ .. I • I ..J.J 
"1J'tl~~unnaJLLVl"llVl~U~fl1~(2) Andreasen(B) ~tU,)1~1l1YirJ~LLUU'llU"1I'tl~~um1aJfl1~"lIVl~'tl~ 

~1~ Ln~1il1n~1aJ~1 L~~~~n Hi' LLn ~1LL~tl~"1J'tl~~tl'tl~U'tl~~ (;'Iun ~, ~UM1Ri ~"1I,)1~L ULLU') m1 

J'.~ '" 'I ~ J'.~ .:. ... .., s.-... , ..l 
"1JU"1J'tl~rtU LLfl::;m1aJflaJL~fl,) ~unfl ~nn11"lJU"1J'tl~rtUL'tl~ U'tlnIil1nUtI~aJ~,)liltlVl1U'tlU 111t1~1U 

~~~1 L~I'ln11Ln (;'I~UnnaJLL~~~'tl~~1~ R(;'ILLUU'llUr)1'tl11il Ln (;'I1il1n~1 L~I'lVl1~1::;UU L"llU n~aJ 
'I 'I 'I 'I 

mm1 (syndromes) ~1~ 1 ~~Iil::;~~tJflm::;Vlunu~U~fl1t1~Yi1'tlaJ 1 nU(15) ~1'tl~1L~~L~Yi1::;~ 
(local) ~~Iil::;m::;VlU~'tl~U~~~~~1'tlhlLnu~1aJ~ t1n~,)'tlth~ L"llU n11-n'tlULn"1J'tl~~U(3-6), 

~n~ru::;Lf'W~~11~"1J'tl~ n::;L ~fl n ~1~::;LLfl::;LU~\J1, ~n~ru::;~ L~t1~ LUU'tUIil1 nun ~"1J'tl~' ~~u( 7), 

.r ...... , 0 .J I~'" ~ .II 
mnumUL U'tl LtI'tlmVlUI'l( 16) LLfl::;n11Vl1fl1m::;UUU1::;~1VlVlaJ1~fl'tl Lfltl~U1L,)ruUU( 17) LaJ'tl 
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LLtJ'HJ'tltJ (horizontal impaction) 'tI'tl~YitJm'll-JLLwi~~'tl~~'l~l~L'lltJrltJ (8) ~'lL~~'tI'tl~m1Ln~ 
.... 0 ~. I.,,,, .,,, " ~.~" .... "'" J'... 0 '.~ s-oJ.,J 

m1L'tlm'Vl'l~l-J LlJ LtJ'Vlfil'Vl'l~ Ln'Clm'n~L'tI'l\ll1tJ'tI'l~Lrl!N ~~'tlm~'tItJ~~IJl'lLL~tJ~'tI'tl~l1tJnn).JLL'Vl'll'Vl 

, .... %.., r.,,, .~" ., ~, .. .,J J' .,J, 
~'tl~'Cl'l~'tl'l"'l"'l:;l-J rl'l'll-J~l-JYitJfintJ m~'lI'tltJLn'tl'tl~ l1tJ~tJ'l L tJ'tI'l n~~ Lm'Cl'l~(3) LL'Cl:;mru'Vl L tJt:l'Vl'l'l~ 

LtJ'tI'lm~ln~~'l~hJLYltl~Yit:lm"'l~~~'Cln~:;'VltJL~Cl~~l-J~ll'tlYitJ (dental follicle) 'tI'tl~YitJnnl-JLLmi • • 

~~'tl~~'l~ Ln ~ m~"lftJrltJ Cl~~).J~ll'tlYitJ'tI'tl~YitJn~'ll-J LLwi~~'ll-J~'l~ L~tI L~Yi'l:;'tl!h~~~ Ldt:lCl~~l-J 
~ " 'II 'II 

", , 
~ll'tl Yi tJ yj~ ~ 'tl~ 'tl ~L tJ'll 'l~ ~ ri 'l ~ ~ L"'ll'k) 'tl ~L tJ 'tI 'l n ~~ In ~~ 'l~ ~;:i n 'l ~'Cl:;'Cl 'l tI ~ 'l 'tI 'tl~, t:l tJ~,J 'l 

~ , ,.J ".~ .,. ~ " 0 .,,, J' .,J"... ~, .... 
'tI'lm~ Ln~'Cl'l~·Ci'ltJ'Vl'ltll1tJnn).J LtJlJ~).J'lrutJ'tltl 1 'Vl'l L~LtJt:l'Vl~'ltJ~'Cl~''tl~''lnn Ln~'Cl'l~).J 

m).J'lruhJLYlmYi'tl~'tlm~iStI~~'lIJl'll-Jtln~'tI'tl~YitJnnl-JLLwi~~'tl~~'l~LL'Cl:;~~~'l).J~'l~1~ (8) 

., ., " .... J' .,J , .. ~ • 1 '.~ .....J .,J ,.,J 
L tJ'Vl'l~ IJlN ntJ'tI'll-J m ~l-J L tJ'tl'Vl 'l'l~ l-J 'l n LntJ LlJ~:;~'l 'l~ 11 tJn nl-J LL 'Vl"lf'Vl ~t:l~ fl'l~'Vl 

ri'l~~~ ~tJ'l rltJYitJnnl-J LL wi~~~~ ~'l~ m"'l LtltJL ~ IJlL ~ Ln ~ m ~rl ~ LLtJtJ"lftJ''tl~YitJn~'ll-J LLwi~~t:l~ • • 

~'l~ 1~ L'lltJrltJ rl'l ~r)'lm"'l LtltJLYi n:;~'ltJ~'lYitJ (crown) 'tI'tl~YitJnnl-J LL wi~~'tl~~'l~ Lli't:l~ m~'tl'l ~tI 

~'lnYitJ~'ltJln'Cl n'Cl'l~'tI'tl~YitJnnl-J LLwi~~~~~'l~ L tJm ~'tl'l'Vl'l~~'l~ftJ LtltJLLtJ'l m ~~tJ'tIt:l~~tJ( 18) 
.... I I I 

tJ'tl n"'l'l nij Ml'lYi m~~~ rl ~ LLtJtJ"lftJ'tI'tl~YitJnnl-J LL Yf;n~ ~'fl~~'l~'tl'l"'l Ln ~ 1~"'l'l n~~ n ~''l'l~'Vl'l~ • 

mtlll'lYi ~'tl YitJLntJ, L'fl~'tltJL'Vl).J'l, L~'tl~'tlm~IJl"'l'lnYitJ LtltJLli'tJ(8) • 

;:in tI~'ltJL~tI'l rltJ n 'l ~~ ~ LLtJtJ"lftJ'tIt:l~YitJn n l-J LL Yf~~ ~'tl~ ~ 'l~r) 'l;:i rl'l 'll-J1 n 
I .... I .... 

Fl'tltJ;r'l~~'l YitJ~~LL~1t:ltl'Cl:; 0 ~~ 2.3 LL'Cl:;m~'tI'tl~tl~:;"lf'lm~YitJ;:i~~LL~ 6 iJ"'ltJ~~ 26 iJ (4, 19, 

20) Varpio LL'Cl:; Wellfelt ~'lm'ltJr)'l~nYitJYitJm'll-J LLwi~~'tl~~'l~ LYltl~;r'l~ L~tI'l'tlt:l~''ln~~lm 

~'l~ (unilateral) l-J'l n nr)'lYitJ~'tl~;r'l~ (bilateral) YitJL tJLYi fiI"lf'ltl).J'l n nr)'l L Yi fiI~ ~~ LL'Cl:;YitJr)'lYitJ"'l:; 

..... ... I II 1..1... t..-J..J I .. I ~..J I 

tI~YitJ'tl nIl'l ~t1'ltl'Vll-JYitJn n l-J LL'Vl 'lI'Vl ~'fl~ 'Cl 'l~ rl ~ LLtJtJ"lf tJLL 'Vl tJ'Vl n n tll-J~tJt:lYitJn ~'ll-J LL 'Vl'll'Vl ~ 'll-J fl 'l~ " .. 
LL'Cl:;~ n;:i m ~.n'tltJLntJ lL'l ruYitJm'll-J LL Yf ~ 'l~ 1'll-J ~'l tI (4) Shapi ra LLfl:;rl ru:;YitJL tJ~'ltJ''l'l''tl~ 

''l n~~lm~'l~l-J'l nnr)'l ~'ltJ.n'lti (18) Evans YitJr)'l;:i rl'l'll-Jil-J~tJfi~:;~r)'l~ m1rl~ LLtJtJ"lftJ''tl~YitJ • 
nnl-J LL wi~~'tl~~'l~rltJm~.n'tltJLn'tl'tl~YitJL tJ'tI'l n~~lm~'l~ LL'Cl:;'tl~ fiI'l m~L~tI~ ~'lL tJYi fiI'Vl'l~Ln~ 

'.,J " 
n 'Cl 'l~'tIt:l~Yi tJ;n'Vl rl ~ LLtJtJ"lftJUtJ( 3) • 
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n11L'"Ilqj L~tJL(;1'!1'fl'l'!l1 n11Lm'~1'1 LLU'I LtI\,l~'fl,mtJtJ ~'fl 

1. n11LLVl\,l~n1:::~n'fl'fl\,l~'lUm':::~mL;j'l (cartilage replacing by bone) LtI\,l 

n11L'"Iln I '!I 'fl'l m':::l1lntl'fl\,l~'fl\,l11l1 U~ ~'1il ~ n~tl.I:::LtI\,lm':::l1ln'fl'fl\,l hH'I LL~'1 (hylaline cartilage) .~ ~ ~ 

un~~UJ~'lm~\,l'lmn'flL~'flUI1l~'fl"l!ill1ll1tJ (dense fibrous connective tissue) vh'l~m':::c;)ntl'fl\,l . ~ 

~'fl\,l11l1u~iln11L'"IlqjL~ 2 LLtJtJ ~'fl 

1.1 Interstitial growth LtI\,ln11L'"Ilqj'!l'fl'lm':::~n'fl'fl\,lLLtJtJL~mntJ~~tJ'l\,l 

~'l\,lL'fl~Yhm~u~ (epiphyseal) LL~:::LL~\,l1'fl'l;r'fl~'fl (articular disc) 

~... , .J 'lSl::'.l' 'l 
1.2 Appositional growth LlJ\,ln11L'"I1qj'!l'fl'lm':::~n'fl'fl\,lVl~tJ (;1"l!\,lL¥'i\,l U 

, 
2. n11L~2-J-r:1\,lLL~:::~:::~1Um':::~n (surface deposition and resorption) ~tJ 

~SI -J ~,,,, .1'" ~'~SI'" 
~11l"t'J n'&l'l\,l'!l'fl'l'!l1 n11 ~n 1~1'1 L ~'fl ~'1llJ11'1 LL~:::~ n~tl.I:::'!I'fl'l'!l1 n 11 ~n1~1'1 L'fl1 ~') "l! tl.I:::2-J n11 

... .. ~ J' 
L'"I1qj L(;1tJ ~(;1'!1U1U'!I\,l111l'!l\,l 

~'l12-JU1'l'!l'fl'l'!l1 n 11Ln 1~ 1'1 L~U'l;r'fl'l ntJ'!I\,l111l'!l'fl'l 11'1 n1U LL~:::~Vlfi~ ~Vl1'1 

~\,l~m'12-J Enlow (21) ~n~1n11L'"IlqjVl1'1ijqj"l!~VlU1 (histology) 'l\,l~'l\,l~1'1 1 '!I'fl'l"l!1m'1Lm' 

~1'1'"11nn:::L~~mL~'1'fl1~ 4-12 tJ ~1\,l'l\,l 25 ~\,l LL~:::L~'flfitJ1Un11L~2-J"l!\,l111l"l!'fl'l'!l1m'1Lm'~1'1 

Ll1lmj'l~'1lu11'1L~2-JL~ U1:::n'fltJ~'lU 3 ~~n'l~t1lL~LLri 

2.1 Area relocation n~1'l~'flLL~~:::tJ1L'ltl.l"l!'fl'l"l!1m'1Lm'~1'1il~"Vl1'1n11 

L'"Ilqj"l!'fl'l [;j'') L'fl'l LL~ :::oK2-J~\,lfintJtJ1L,) tl.I~'fl~;r 1'1 L~U'I If 1~'l\,l'l11l'!l'fl'l'!l1 n 11Ln1~1'1 LU~U\,lLLU~'1 

~1 LL ~ll'lLU ~,)\,l~'fl~;r1'1 L~U'I'"I:::L'"I lqj2-J1 LLVl\,l~ L 'li\,l n11~~'l\,l~U1'!1'fl'l"l!1 m'1Lm'~1'1 ~'l\,lYi'1U 

YI\,lm'12-J L'"Ilqj'"l\,ln~1mtl\,l~'l\,l~ti'l'!l'fl'l'!l1 m'1Ln1~1'1~'l\,l~1 [;j''l (mandibular body) 'l \,l"l! tl.I:::~ 

'!I1n11Ln1~1'1iln11L'"IlqjLUVl1'1~1\,l~~'1 

2.2 Surface facing direction of growth ~1\,l'!l'fl'l"l!1m'1Lm'~1'1~'flti'l\,lLL\,l,) 
~ 

GiI.,_ ... .." ~J' .GIl .... ~".J. 
LI1l U'l ntJVl"Vl 1'1 n 11L'"I 1qj '!I 'fl'l m'::: ~ n'"l:::2-J n 11~ 11'1 n1:::~ n L ~2-J'!I\,l '!I tl.I:::LI1l U'l n \,l\,l\,l c;) 1\,lVl'fl'J 

., SI .,.. ..... • 'l SI ~, - ~. l'l .J 
(;1Nn\,l"l!12-JntJVl"Vl1'1n11L'"I1qj'"l:::2-Jn11~:::~1U'!I'fl'ln1:::~n Vl1 ~'!I1n11 ~m'~1'1 L'"I1qj ~lJ \,lLL\,l'lVl 

~'fl'l n11 LC;)U ~ 12-J11tl ~'1 m12-J~\,l1 LL~ :::lu11'1 'l ~ LtI\,l~'1 L~2-J L~ 

2.3 The V principle LtI\,ln11'flfitJ1Un11L'"Ilqj'!l'fl'lm':::~n'ltJ~u1~illu11'1 

~~1U[;j''l V Ll1luiln11L~2-J'!I\,l1I1lLL~lU11'1hlLu~u\,l '!I1n11Ln1~1'1illU11'1~~1U[;j''l V L'li\,ln\,l'l\,l 
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, ~ 

tJ1L')ruVli1 mJun~::~nlitJ (cortical plate) ~-l ~1UU'fl nLLrl ::~hu1. U Iil ::i1m~~r1-l n1::~nYl1-l ~1U 

1. U'!J 'fl-l'!J 1 ~') V 1')iJ ntJ m~rl ::rl1tJ n~::~ nYl1-l ~1UU'fl n tJrl~11. ,xtJ1L') ru~-l mh')i1m ~LlillCU L '11. U 

(lingually) LLrl::hJYl1-l~1U~i-l (posteriorly) L~'fl~1il1nYl1-l~1U~~1 (frontal) 

~ ~ _.. ~ 

1. Fl'flU(;'I1tJrl LLrl:: Fl'flFl'flU(;'I1tJrl (condylar neck) iJm~LIil~CU~'ll-lLLtJtJ Fl'llLLtJtJ 

CJ ..J I 0 1.1 .... ,.1 ..! 
n~:: ~ n LL'!J -l LL Yl U Yl n~:: ~ n'll'fl U Yl11. ~ Fl'flU(;'I1 tJ rl iJ '!J U 1 (;'11. ~ CU'!JU LLrl:: LLtJtJ n 11L Vi iJ-r:i ULLrl::n 1 ~ 

.; ........ cr.J.. .. .. J'" .. 
rl ::rl1 tJ '!J'll-l n~:: ~ n LiJ 'll iJ n 1 ~ L Iil ~ CU L~ tJ L~ L~ iJ Yl Yl PI Yl1-l n 1 ~ Llil ~ CU Fl'll'!J U ~ (;)1 U tJULLrl:: ~ UYl1-l 

"'.., 0,", ......... '1 , .. ..1"" 
(1)1U~rl-l (upward and backward) Yl11.~'!Jru::YliJmnlil~CU'n1n1~~n1rl1-lLFlrl'llUYliJ1(;)1U~U1 

LLrl::rl-l ~1-l Fl'flU(1)1tJffLiju~,)u'!J'll-l n1::~ n'tl'flUYj ~tJ1J~ (secondary cartilage) ~ LU~tJULLUrl-liJ1 
1. UJl1tJ~i-l LVi~1::n1::~ n'tl'flUU liJ1Ji1 (primary cartilage) ~ Li:Ju1'll-l~'flm~iJ i-l LL(;] Liju~')'tl'llU 

~ , 
L1tJnr)1n1::~ n'tl'flULij FlL~rl (Meckel's cartilage) L~~ rl1tJ ~') LU~iJ (;) ~-l LL(;]'ll~1. UFln Jl1(;)tJi1~')uVI 

, ~ 

~rl-l L ~ ~'ll'll~ L YJtJ-l n ~::~ nlu ~'llULLrl ::lU~-l1. U\j-D un rl1-l ~,)iJ ~-l L~U U (;)~ ~L ULLiJU~ij') rl1 f 

(sphenomandibular ligament) 

1il1n V Principle '!J'fl-l Enlow(23) Fl'flU(;)1tJffi1in~ru::Li:JulU~') V L~'ll~1il1n 
~ .,....., 1...., .:. J' ..I.....,.. .J 

Yl1-l (;)1U~U1 tJ') (;)1U UiJm~M1-l n~::~nLViiJ'nU '!J ru::Yl tJ') (;)1UU'll niJm~rl::rl1tJ'!J'fl-l n~::~n ¥'i')U 

.... "', ..../.. ....I _ 
Fl'fl Fl'llU(;)1tJ rliJ'!JU1 (;) Lrl n n'J1 Fl'llU(1)1tJrliJ1 n LU'fl-l1il1 niJ m~rl (;)'nU1 (1)'!J'fl-l Fl'llU(;)1tJrlYlIil::LIil~CUrl-l 

, ~ 

~ ,J ..... '" AI '" ., 
iJ1 LuU¥'i,)U'n'fl-l Fl'fl Fl'flU(;'I1 tJ rl iJ m ~rl ::rl1tJ n~:: ~ ntJU(1)1ULtJ'll~iJ n~::~ n'l!UU'll n (periosteal) LLrl:: 

.. ., .,../<;' ~ ..... ...I 
iJ m~M1-l n1::~nYl1-l (;)1ULtJ'll1.,J ~ViN ~ '!J n1::~ n (endosteal) '!J ru::L(;)tJ') nUl1U'!J'll-l Fl'llU(;)1tJrlYlIil:: 

L IillCU rl-l~1-l1il ::L~'fliJ nrliJ n ~U LU ntJ'!J'fltJ~i-l'n'fl-l'n1 n ~~ Ln ~~1-l ~,)U~1tJYlun niJ ~11. ,x'n1 n1~ Ln ~ 

~1-l ~,)U~1 tJYlun ~1iJ L IillCULUYl1-l ~1U~ i-l~untJ m n IillCU'!J'll-l Fl'llU(;) 1 tJ ff 

Sicher (24) n~1')r)11il1 nm ~~ Fl'flU(1)1tJffL~'lliJ ntJ'n1 n~~Ln1~1-l~,)U~1 ~') 

(mandibular body) ~')tJ'n1m~Lm~1-l ~,)U~1tJYlun niJ ~-l~11. ,xi:im~L~iJ Fl,)1iJ~-l'!J'll-l 
I'" " I 

'n1 n ~~Ln~~1-l~,)U~1tJYlun ~1iJ L'fl-l LLrl::L ~iJ m 1iJtJ1,)~-l~iJ (1)'n'fl-l'!J1 n~~Ln ~~1-l ~n~-l L ~iJ 
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2. fl'ltJ~tJfilt:l Ln..!t:lU '" (coronoid process) LutJn'lnlillcy LLUU~11~ LL~:::~:::~1U 
.... ... ... 'I J',oJ " ~ • 1 " ... " ~. 1'1 " 'I ,,~ 

m:::~n '-J'VIfi1'V11~n11L1il1CY ~tJ'VI1~'iltJ\1"'1tJUtJLL~::: ~u'VI1~"'1tJ~~~LL~:::L'il1 ~u ~tJ"'1tJ ~n~~tJ 

(upward, backward, inward) (;l1'-J functional matrix theory(25) L~t:l~1n'l1LlillCY'Dtl~filtlL1 
.. ~ ..... l' 0 ",..I 1,.1 J' 

tJtlU '" LutJ~~1il1n n'l1L1il1CY L(;lU ~(;l LL~:::n'l1'V11~tJ1'V1'i1'fl~ n~1'-J L tJtl 

3. 'D1 n 111m~1~fl'ltJYl1uYftJn11'-J n'l1Llillcy LUtJLLUUn'l1~ 11~ LL~ :::n'l1~:::~1U 
.... ... " 'I "" " ,oJ ..I......,oJ "" ,. 

'iI/M m:::~n '-J'VI fi1'V11~n'l1LIil1cyt:ltln'VI1~ "'1tJ ~n~ LLn'-J UnL'ltJrl'ltJutJ'VI (;l "'nUrl'ltJUtJfilt:ltJ(;l1U~ LL~::: 
, ~ 

fl'ltJ~tJfiltl L1tJt:lU '" ii n'l1Llillcyltl'VI1~ ~1tJLn~~tJ L"'U 

3.1 ~1tJLn~ LLn'-J'ilt:l~'il1 n111n1~1~fl'ltJYl1uYftJnn'-J UnL~tJfl'ltJ~tJfiltl L1 

,. ,. ... ,oJ , ... ~. I" 'i''''' ..I.. " 
tJtlU '" LL~:::filt:l filtltJ(;l1U~U1L'l Nrl')tJ~ 1~ LIil1CY ~u'VI1~ "'1tJtJt:l n ~(;lU'-J n'l1~ n~ n1:::~n'VI ~'l (;l1tJtJtln 

... ,oJ ..I......,oJ "" 'i''' ,... "'I"" ..I 
LL~ :::U1L'l Nrl'ltJUtJ'VI (;l '" nHCi'ltJUtJfilt:l ~1tJ'flU (;l LL~::: filt:l filt:ltJ"'1U ~ LIil1CY L 'D1 ~ tJ'-J n'l1~ n~ m:::~n'VI 

~'l~1tJLtJ 
~ 

3. 2 ~1tJLn ~~tJii n'l1LlillCY'ilt:l~u lL'l Nfl'ltJUtJLL~:::~1~ (;IN;h '-J riu~1tJLn ~ 

3.3 ulL'l N'iltlU~U1'i1t:l~'il1 n111m~1~fl'ltJYl1uYftJnn'-J ii n'l1~:::~1U'Dtl~ 

m:::~n (;l~tl (;l'ilt:lU~U1'Dtl~fl'ltJ~ L~t:l L ~'-J fil'l1'-JtJ1'l'ilt:l~fl'ltJL~~LLtJ'lYftJ (dental arch) ~1~fu 
n'l1~tJ'iltl~YftJn11'-J 

~ 

(;l~tl"''iltlU~~~~t:l'-JltlliltJn~~1tJLn~~tJu1~fl'ltJ 

3.5 ulL'lN1'i11m11m~1~ (mandibular foramen) Iil:::Lfil~tltJ (drift) ltl .. 
'VI1~ ~1tJ~~~ ~1tJulL'l N~ii n'l1~ :::~1U'ilt:l~ n1:::~ n L ;h~ LL'tl~~~~ LL~'il1 nnln1~1~ (postlingular 

fossa) L~tlfn~ ~1 LL~t.i~ L ""i'-J~tJfiriu'il1 m11m~1~fl'ltJYl1uYftJm1'-J 

, ~ 

tJt:ln LUtJn'l1L~'-J'iltJ1"''iltl~'il1n111n1~1~~~ L tJ~1tJfil'l1'-Jn~1~ fil'l1'-JtJ1'l LL~:::fil'l1'-J~~ L"'U .. 
~ ., ... .J 

4.1 n'l1LYi'-Jfil'l1'-JtJ1'l'ilt:l~'il1m1~m~1~ Ln(;l1il1nn'l1LL'VItJ'VI (relocation) 'Dtl~ 

fl'ltJ~1il :::Llillcyltl LutJ'D1m11m~1~fl'ltJ~1 r;i'l L tJ~1 LL~tl~'iI'tN'D1 nnln 1~1~fl'ltJYl1uYftJnn'-J L~'-J 

~~ Llillcyltl'VI1~ ~1tJ~~~ L~tl L ""~tJriun'l1LlillCY'Dt:l~ filtltJ(;l1Ui'VI1~ ~1tJLn~ LLn'-J'Dtl~'il1 n111n1~1~ 
fl 'l tJ ~1 r;i'l ii n 11~ 11~ n 1::: ~ n 1 tln~'iltlu~ ~~'ilt:l~ 'il1 n 111n 1~ 1~ fl 'ltJYl1 uYftJ fl'ltJ~ 1tJ Ln~~tJii n 11 

, ~ 

~:::~1U'Dtl~m:::~n HfulL'lNYlIil:::Llillcyltl LUtJ~'-Jm:::~n Ln~~tJ (lingual tuberosity) 'VI~1n'l1 
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.. ..I..: ~ '.!"I ../ ...... ".J " ... 
L"'l1qj L Yi'tl L Yi)J rl'l1)JtJ 1'l'lJ'tl\l'lJ1 n 11 ~n 1fl1\1 LlJUn1~U'l'.!n11Yl~ flU'1!U'lf'tlU LLfl~ LntJ'l'lJ'tl\l nUn11 

L"'l'1qj'lJ'tl\l~fl1tJu1L'l CU hlL~ij ~UUnfl1\1 n11L"'l1qj'lJ'tl\l'lJ1 n11 Lm~1\1 ~'lU~1 r;i'l LL(;j L ~tJ\I LL ~\I L;lm 

4.2 n11L~)Jrl'l1)Jn')1\1'lJ'tl\l'jnm1Lm~1\1 Ln~"'l1nn11L"'l1qjhJYl1\1~1UU'tln 
" I 

(outward) L~tJi1n11~11\1n1~~nj;]fl'tl~~'lU'tln'1l'tl\l'lJ1m1Lm~1\1li\l~)J~ tJnL')U~'lutlULU1Vfu 
" 

.J. "I .J.. " II,! 
(alveolar process) Yl'1!~VfU~U1fl1\1 6 'If "'l~)Jn11fl~fl1tJ'lJ'tl\lm~~mLYlU ~'lUYl1\1~1ULnflflU 

'lJ'tl\l'1l1m1Lm~1\1 ijn11~h\ln1~~nj;]fl'tl~LLU'ltJm.)uu'1L'lCU~'tl~L~ lingual tuberosity )J1"'lU~\I 
.~ ".... ..I "" ~ I .J -nun11)JU'tltJ )Jn11fl~fl1tJ'lJ'tl\lm~~mYi'tl ~~rl'l1)J~U1'lJ'tl\l'1l1nn~mfl1\1rl\lYl 

" 
4.3 n11L~)Jrl'l1)J~\I'lJ'tl\l'lJ1m1Ln1~1\1 "'l1n'1l'tlU~1\1'lJ'tl\l'lJ1nnLm~1\1"'lU~\I 

'lJ'tlUUU'1l'tl\l n1~~ mU1Vfu n11L"'l'1qj'lJ'tl\l rl'tlU~1tJ£fv'h L ~'lJ1m1 Lm~1\1 L~'tlU (shift) fl\l~1\1)J1Yl1\1 

~1U~,j1 1'l)J nun 11L"'l'1qjYl1\1 ~1Url'l1)J ~\I'lJ'tl\l'1l1 n ULn 1~1\1 ~'luyhtJVfunn)J L ~'tlij"1l'tl\l~1\1 

~1~fuVfuuULLfl~VfU~1\1)J1~unUL~ 

n1 1L"'l'1qj'lJ'tl\l'lJ1 m1 Lm~1\1~\1 rl\lij'tlU1\1 (;j'tl L rt'tl\l L u'ti j;]11 L1'l rl\l~ n'tlUn11L ;h~tj tJ 

~~)J~1'l L~tJijn11L~)Jrl'l1)J~\I'lJ'tl\l'lJ1n11Ln1~1\1~'luYhtJVfunn)JU1~)J1cutlfl~ 1-2)J )J. 

" .J ,J 0... ~ I ..: J' .1 ~I 
~U'1lCU~Yl rl'l1)JtJ1'lr.'lUfl1j;]'l'lJ'tl\l'1l1n11 ~mfl1\1"'l~LYi)J'lJUlJ1~)J1CUlJfl~ 2-3 )J)J. (26) 

5. rl1\1 (chin) L~)J L~'tlnU~1rl'l1)J Lfl\l)JUU'1L'lCUrl1\1 Ln ~"'l1 nn11L~)J'1l'tl\l m~~n 
" 

I I " 

LL(;jif"'l, UU LUUVl LL u-n ~ LL~'l~1 n11LU~ tJUrl'l1)J Lfl\l )JU'lJ'tl\llu11\1 rl1\1,rU~'lU L ~ qj Ln ~"'l1 n n1 1 

" I 

'1l1n11Lmli\l~)J~ n11Yi'tln~U'lJ'tl\ln1~~nYl1\1~1UU'tln1'tlUu'1L'lCUVl"'l~nfl1tJLUU~nrl1\1 LLj;]n(;j1\1 

nULULL(;jfl~rlU U1L'lCUn1~{;lmU1Vfu~,j1~1\1 6 ~ "'l~i1n11fl~fl1tJv'hL~i1~n~cu~LLUU m~~nfln 
'.I " " 

I " 

rl1\1Vl'tl~ ci ~ fl\lLU"'l~~UL"'U ~'lutJhuLn~~uij n11Yi'tln~U'1l'tl\l n 1~~ nU1L'lCU~)J n1~'!l n LL U'l 

U1~~1Url1\1 (genial tubercle) 

o I I '1 I eJ... " ..; 
j;]1 LL ~U\I j;]1\1 1 '1l'tl\l'lJ 1 n 11 ~n 1fl1\1Yl)J n 11~ 11\1 LLfl ~fl ~fl1tJ'lJ'tl\l n1~ ~ nL Yi'tl 

LU~tJULLUfl\llu11\1 l7muu~1LL~U\l~ijn11U~Ln1~'lJ'tl\ln~1)JLd'tll7~(;j1\1 1 LLfl~L~m;r'tl\lnUn11 
~ " " 'ti1\11U'1l'tl\ln~1)JLU'tlL~~1,rU~'ltJ (functional components) ~1LL~U\lL~~1ilL~LLn 

5.1 ~'lU~ULU1Vfu (alveolar process) 

..; ... ~ ..." J' ... .. 
5.2 ~'lUtJUrl'tlL1U'tltJ~ '1!\I)Jnfl1)JLU'tl'lJ)JU (temporalis muscle) tJ~Ln1~ 

5.3 ~)J'lJ'tl\l'1l1n11Lm~1\1 (angle of mandible) ~\li1n~1)JLd'tlLL)J~~Lj;]'tlf 
( " .f .. .. ... " . ... masseter muscle) LLfl~ nfl1)JLU'tlLYl'tlm'tltJ~)J~ ~U (medial pterygoid muscle) tJ~Lm~ 
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(temporomandibular articulation) 

5.5 Basal portion "lJ'fl'l"lJ1m'1Lm'~1'1~'lU~1~'l 

'!l'N L~fi1'11'il~n1'5'L"';'l! L~tJ LIJI'II'il~'111n'5''5' 'n'5'fi1~L U~1'U FI~1JJ n-r1~ FI~1JJ!J1~ LLfi::FI~1JJ 
... ~ 
" 

I ~ 

Lil'tl~'"I1 HIJ1 n11L'"Iley L~1JLj;]"lJ'fl'l"lJ1 m'1Lm'~1'1'l U1::U11Ji'l~1)Jij~ 'Yi1J~1il 
~ .,j ~ 

~1~1Jiuj;]'tlUV1~'tlU;r1'1LLtlU'flu'luLL~m1~uq(;l"lJ'tl'lm1L'"IleyL~1JLj;] L'lluilm1fl(;lm1L'"IleyL~1JLj;] 
~ ~ 

fl'l Lilu~1 ~1J'"IUL;r1~t)tJ fL my m1L'"Iley L~1JLj;] 'l uij~ 1"1'l1)Jn~1'1'"1::~uq (;I n 'flU ~i'l'"l1nUU'"I::Li~lu 

'l U~1UI"1'l1).Jm'l LLfl::q(;lVf1tJ'"I::LilUI"1'l1)J~'1 L(;ItJ mn'"lley L~1JLj;] 'l U~1UI"1'l1)Jn~1'1ilLL U'l L U)J'"I:: 
~ ~ ~ 

~uq (;In'tlU~'1 LLc;ln'flUL ;r1~t)tJ~~).J~1'l ~'1UUm1L'"Iley'flth'l1'l (;I L1'l L ;r1~t)tJ~~)J~1'l (pubertal 

<c,,/ II I II 'I I .:t I I 

spurt) '"1'1 ¥'I 'I ~flU'tltJ).J1n j;]'fl 1"1'l1).Jn'l1'1"lJ'fl'l"lJ1 n11 ~n11JULLfl ::fl1'1 U'fln'"l1nU'Yi1J'l11::tJ::1::~'l1'1 
~ ~ I 

YluL;JtJ'li'l-n1tJLLfl::'1J'l1'"1::hJ L ~)J).J1 nUn~i'l'"l1 n'tl1~ 12 il(27) 'l U"lJ1m'1Lm'~1'1 1"1'l1)J n~1'1 'l U 

LLU'lYlun11)JLLfl::LLU'l;r'flc;l'fl"lJ1n11Ln1ilm1L~).J~uLY;tJ'IL~nU'fltJLYh,ru '"Iun1::i'liuq(;lm1L'"Iley 

'l U~1UI"1'l1)JtJ1'l 'l U'1J ru::~ 1"1'l1)J n~1'1V11'1 ~1U~U1"lJ'fl'l"lJ1 m'1Lm'~1'1 ~'tlU;r1'1 1"1'1~ n'tlU~U1,rU 
II 

LLfl'l 

n11L'"I ley L~1J Lj;] ~1UI"1'l1)J tJ1'l"lJ'fl'l n 1:: ~ n"lJ 1 n 11Ln 11JULLfl::~1'1U'l l"1'1il c;l'tl hJ 
,:., " ... I .J a.. I "'.. ~... ..., 

'"IUm'::V1'1 L"lJ 1 ~ 'l tJ ~~).J ~1'l L(;ItJ L~ fl tJ 'l UL(;I n~ ey'l'"l::'Yi 1J'l1 n11L'"I 1ey Lj;]1J Lj;]U'"I ::~uq (;l L).J'tl'tl1 ~ 
~ 

,j1::)J1ru 14-15 il(28) ~1'fl'"l::n~1'l 'l~-n(;l L'"IUUU~'tl,j1::).J1ru 2-3 il~i'l'"l1nm1il,j1::~1L~'tlU 
~ ~ I 

1"11'1 LL1n LLc;l'l UL~n'll1tJuun 11L~)J 1"1'l1)JtJ1'l"lJ'fl'ln 1::~n"lJ1 n11Ln 1U'I l"1'1il c;l'f) L,j'"lU'tl1~,j1::).J1ru 
~I" ~I IV.,j; • l.,j • 1 IV. 1 II 

18 u ~1'tl 4u ~fl'l'"l1nV1¥'1uq(;lmnufltJULLufl'lm1LL~(;I'Ifln~ru::ul1n!JV11'1L'Yi~LLfl'l 
~ 

n 11L '"I ley 'l U ~1UI"1'l1).J ~'1 "lJ'fl'l"lJ 1 n 11 Lm'LLfl:: 'l1J~U1'"1:: 1"1'1'tl~U1Un ~1 'l Ui'l~'f)'I 
..: 'l II IV J' .~... .I.,j .1 '1.1 ..... I 

L 'Yi ~ n11L'Vi)J 1"1'l1 ).J~'1"lJ'tl'l 1J~U1 LLfl ::1:: (;I1J m 1"lJU"lJ'tl'l nU).J n11Lufl tJULLu fl'l ~u j;]fl'tl (;I"lI'l j;] LLj;] 

L(;ltJi'lL,j'Yi1J~1'lUL'Yi~~~'1~il'tl1~ 17 t1'1 18 il ~1'fl'lUL'Yi~"lI1tJ'lU'll'l'lI1fU'1J'tl'lt)tJ 20 il 'Yi1J~1 
"lJU1 (;Im1).J~'1"lJ'fl'l"lJ1m'1 Ln1~'flU;r1'1 'ln~ L~tJ'I r11J"lJU1 (;I 'l Ut)tJ fL ~ qj LL~'l 
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, .J ..J ... 0 ..J ... ~ ~ 0 ~ 
~U"II'l.:JY1 ~'l11~Y1 1960 ~1'tln'tlUY1"~~n11I'1m~t1n11\U~U''tW!J1n11 ~n1~1.:J ~(;)U 

n11er~L~~~L(;ltl Bjork LL~~Pln.l~(29) PI'l1~L;hl"lud'tl~n11~~U''tl~'1m1'lmfh~LL~~uulu 
o ....... ~ ..,~ 0il..J 0..,"; ..J_ , 0 ~ 

1~~'l1.:Jn11L"1'YL~U~~U.:J ~~L UY1m~"1~Un LU'tl.:J"1nn11~~UY1Ln(;l ~ULLnU''tl.:JLL~~~'1m1~m 

..;... 0' .., ~I'" " tJ..I tJ..IX......1 
'lI.:JL1Um1n11~~UJl1U ~U (internal rotation) ~n"~~n1J(;lU.:J(;l'lUn11L ~UULL ~.:JY1'WUCJ'lY1 

C1un~1 n11~~UJl1UU'tln (external rotation) ,,~i.:JLn~n11LtJ~UULLtJ~.:J''tl~LLt;]~~'1n11'ln11u 

L1'tl.:JLLU'lLLnu'l~(;lUn11~1~U1u'1n11'lmuu (palatal plane) LL~~1~U1u'1m1'ln1fl1.:J 
(mandible plane) ~.:JL;;(;li'l~nU"1nn11~~W11U1ULL~~Jl1UU'tln(2go 30) 

~ 0 iI X ..J" .!' tJ .... ~ ... ,. 
LLnu (core) ''tl~'1m1 ~m~1.:JL ULU'tln1~~nY1~'tl~1'tlUL~U 1~~1Y1'tlUTtL1U1 

LL'tl~~L'tl~1f (inferior alveolar nerve) ~'lU~U~L~~'tl''tl~'1m1'lmfl1.:J,,~tJ1~n'tlu'ltJ~'lU~'lU 
~Uy'h~1U (functional process) t;]1.:J 1 'l~LLri m~~nLuTVlu LL~~ri'tll""Ln(;)n11u(;lL~U'l n1~~n~ 
iI 0'" "X..I"; ..4i1" 0 0 ~.., ~ 
L ULL~~.:JU(;lLn1~''tl~n~1~ LU'tl LL~~¥'l'lUUUPI'tlU(;l1U~'lI.:J L U''tl~'tl1~~'l1.:J'1m1 ~n1nun~ ~~~n 

~1~~ L~'tler.:J L~~~l uulL'ln.l~hhtJ~uuLLtJ~.:J LL~~~1.:J"1 n~'lU~uvi1.:J1U 'Wu~11 UPlU~'l 'ltJ LLnu 

~ 0 , 0 ........ ~, .... ..I ~ 
''tl.:J'1m1 ~m~1~"~~~U ~U1~~'l1.:Jn11L"1'YL~U ~~ ~UY1~Y11.:JY1"~~(;l~~1~U1uul.:J'1n11 ~n1 

I ~ .., "J' 0'1" " .... J 
~1~ ~(;lUn11Un1~U1U(;l1U~U1'U LL~~Y11 ~~1~U1U(;l1U~~.:J~(;l~1~.:J 

Bjork(31) LLU.:Jn11~~uJl1ulu''tl~'1m1'lmfl1.:J'tl'tlnLilu 2 'lIU(;l~'il n11~~U 

''tl.:J L~Y11nrf (matrix rotation) Lilun11~~u1'ilU,r'l PI'ilU(;l1U ~ LL~~~ n'llU(;l~rt.:J ~'il n11~~UJl1U 1 U • • 
L~Y11nrf (intramatrix rotation) LilUn11~~u~ij~uun~1.:J'tlti~'1m1'lmfl1.:J~'lU~1~'l n11~~U ~ ~ ~ ~ 

~ 0 0,,, ... ";..1"" ..; ...... ".., 
''il~'1m1~n1~1.:J''~Y11 ~~Ln(;ln11LPI~'tlUY1~1'1.:J~U1 (forward) L~'il~n11L"1'YY11.:J(;)1U~~.:J 

~1nn~1 ~1U~~1 LL~~,,~l "" LPl1'tl~~~1Ul1 ~Y11.:J Lilu~u LilUn11~~ul Ul1~Y11.:J~1~ L ;~U1~n1 LLt;] • 
, .., " ~ 0 0 ,,,... ";..1 ~tJ " .., 
~UY11~~NnU'1~ n11~~U''tl.:J'1n11 ~n1~1.:J"~Y11 ~~Ln(;)n11LPI~'ilUY1Cl'ilU ~ '1.:J~~.:J 

.,.J ....... "" 0 "..""..; ... iI (backward) L~'tl~n11L"1'YY11.:J(;l1U~U1~1nm1Y11~(;l1U~~~ ~~LPl1'tl.:J~~1UY1~Y11.:JL UU'ln 

LL~~LilUn11~~ulUl1~Y11~Y1'lUL;~U1~n1 

in~n.l~'ilti1.:J~rt.:J''il.:Jn11~~uJl1ulu'1n11'ln1fl1.:J~'il1')'l1~LLtJ1~uluLLt;]~~ 
., ., 

1.JPlPI~ 'il1"t;]1~nu'l~~~LLt;]1 0 t1.:J 15 'il.:J~1ltJLLUU''il.:Jn11~~U1n11''il~LPlN~11.:JluLLU'l~~ ,,~ 

ijm1~i~~ufi'tlti1.:J~1nt;]'iln11~~U''il.:J'1n11'ln1 L(;lUL'il~ulU1.JPlPI~~iji(;)~'lu~~U1n11''il.:J 
LPlN~h~lU~~11 ULL U'l~~ LilutJn~ "~'WU~1ijn11LtJ~UULLtJ~.:Jn11~~UJl1ul UtJ1~~1n.l -15 • 
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... ..I.. ~ .!"I ~ I 'I • 1..1 • I .: I .!"I ... 
'tl'lfil1 linn'tl1!J 4 '!I,)tJ~'WCl'l'tl1!JVlLUltJ ~U1LlJ'W~ ~~cy ~'Wn11LlJ~UJ'WLLlJ~'I'W~tJ,)1 25% LlJ'W~n~C\J:: 

'!I'tl'ln11~~'W'!I'tl'lL~V11n'lf~')'W~n 75% LiI'Wn11~~'Wfl1tJL'WL~V11n'lf • • 

" " I 

11'W ~::~'ILnUl~tJn11~~'!I'tl'l~~1::'W1tJ'!I1n11Ln1~1'1ilLYltJ'I 2 ~'I 4 'tl'lfil1Ll'h11'Wd~'tl~~1n 
../.... • 1..1 • I J'.. ~ I .....1 

Jl1 tJ'W'tl n L 'W'tl'l~1 n~ n 11V1 ~ LL V1'W~1 n n 11LlJ~tJ'WLLlJ~'I~'Wc.J,)Jl1tJ'W'tl n'1l'tl'l'1l1 nn ~n 1~1'1~1'tlVl 

L1tJ n~1 n11~~'WJl1tJ'W'tl n 1')~ ~')tJ ~'I~~1 tJ ji),)1~~1~ ')'WVi'1tJ'1l'tl'l"iJ'tltJ~ 1'1"iJ'tl'l"iJ 1 n 11 Ln 1~1'1~::ii 
... 'I.... ..... ,J " ~ , .1..1. I ....... 

n11~::~1tJ U1,)"iJ'tl'ln1::~n ~'W"iJ C\J::L~tJ,) n'WtJ1L,) C\J~,)'W~'W1 ~~~tJ ji),)1~ LlJ~tJ'WLLlJ~'I~1'tl~n11 
," I 

~::~~ L~~"iJ'tl'l n 1::~ n U11 nn n11cU;:lLiI'WlU LLtJtJU n ~"iJ'tl'l n11~::~ 1 tJ"iJ'tl'l n 1::~ n Lrl'tl";1 n11~ n~ 
• 1..1 • I ..I J' .. ~" 'I ~ I ... I 

n11LlJ~tJ'WLLlJ~'IVI~'Wc.J,) ~~tJ1,)~ LL~,) n 11~~'WJl1tJ ~ 'W"iJ1 n11 ~n1~1'1 ~lJ1::~1 C\J 15 fJ'I fil1 

ri'tlL~Ln~n11Lji)~fJ'W~~1~1'W~U1 n11~~'WJl1tJ'W'tlnilu1::~1C\J 11 ~'I 12 fJ'Ifil1 rifJL~Ln~n11 

Lji)~'tl'W~ Cl'tltJLU.;r1'1~i'l Ldm11n11~'1 Ln U1L 'W1.J ji) ji)~Un ~~'I LLj;jt)tJ L~n~t)tJ ell ~qJ~tJ~1 c.J~1,)~ 
" "" ~'I~~ ~"iJ'tl'l n11~~'W~'I~'tl'l'1!il~1l";1 L ~ Ln ~ n11~ ~~~1::'W1tJ"iJ1 n11 Ln1~1'1~'1 LU 3 ~'I 4 fJ'I fil1 

..I.... ,," ../ .. " " 
L 'W1.J ji) ji)~V1~LtJ~'W1 ~'W (brachyfacial) L~fJ~~11C\J1 ji),)1~~'IVl1'1 ~1'W~'W1 

(anterior face height) ~i'Wn~1un~ ~::~tJ~1iln11Lji)~fJ'W~~1.;r1'1~U1"iJfJ'I'1l1n11Ln1~1'1~1n 
Ln'WLUL'W"iJC\J::L~1CYL~tJLUI VhL~iln11~~'WJl1tJL'WL~~~'W LLj;jn11~~'WJl1tJ'WfJn~(;l~'I LiI'Wc.J~L~ 

~ I ," ........ 'I ".!"I..I..I .... 
1::'W1tJ"iJ1 n 11 ~n 1tJ'WLL~::~1'1 ji)'tl'W'1l1'1"iJ'W 1'Wn'W ~ ~ n~C\J:: ~tJ~'W1 LlJ'W~ L ~~tJ~ ~~~1::'W1tJ • 
"iJ1n11Ln1~1'1LLji)tJ LL~::ii~~LmlltJ~ (gonial angle) ~~'tl'W.;r1'1~1n l1n~tJn11~tJYl'W~n1')~titJ 

Yl'W~U1''tl'WLn ~')tJ 

L 'W1.J ji) ji)~~ilLtJ~U1tJ1,) (dolichofacial) 1::'W1tJ"iJ1 nULn1tJ'Wl1 n~::~~'WL 'W 

~ filVl1'1~ n ~ ~1'W~i'l ~'I ~1vh L ~ Ln (;l ~1~ fiI VI 1'1 LiI'W~tJ titJ LL 'W,) 1::'W1tJ LL~::"iJ 1 n11 Ln 1~ 1'1 nitJil n11 

Lji)~fJ'W~ Cl'tltJLU ~1'W~i'l L~tJ L ~~~~1::'W1tJ"iJ1 n 11 Ln1~1'1 n11LU~tJ'WLLU~'I'1lfJ'I'1l1 n 11 Ln 1tJ'W~Ll~ 
../ ..J " " I .1....... ~.I" ... ," ~ 

~1nn11"iJ1~n11Lji)~fJ'WVI~1"iJ1'1~'W1'tltJ1'1lJnUl fJ1~~n11~~'W~lJ"iJ1'1~~'I1')~~')tJ 'WfJn~1n'W'W • 
n11~~'Wfl1tJ L 'W~,)'W L ~ qJ"iJ'tl'l"iJ 1 n 11 Ln 1~ 1'1~:: Ln ~~ 1 n n 11~~'W'1l'tl'l L~V11n'lf'!lfJ'I ji)'tl'W~1tJtfLL V1'W~ 

~::LiI'Wn11~~'WJl1tJL'WL~V11n'lf vhL~Ln~n11~tJYl'WLiJ~ (open bite) LL~::'!I1n11Ln1~1'1ii'1l'W1~ 

L~ n n~1un ~ L ;j'tl'l~1 n ji)1'1 Cl'tltJ~'I ~1'1 LL~ ::LU ~1'W~i'l n11ClfJtJ~ i'l"iJfJ'I"iJ1 n11 Ln1~ 1'1~ ::~tJLtn 'W 

~thtJ~il ji),)1~ ~ (;lun ~~1'tlii n11LU~tJ'WLLU~'IVl1'1~tJ1fii'lVltJ1"iJfJ'I.;r'tl j;jfJ'1l1 nULn 1 ~'I~1 ti (;l n11 
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... ~::. 'ii" oJ I 0 ... 1 ".~ .r mrL'UqJ'!J'tl~'!J1 m'r ~n r'V1~Ut.lLL~ ::~1~"'l:: L t.lmrL(;1rm.J1I'tl~'l1~ ~1~ru t.l'nt.l'JJt.I 

~'JJ1 nrr'ln r'l~ lU LLuum rm~t.I'!J'tl~'!J1 nrr'ln r"'l::~~ ~ ~ ~~Vi PI'V11~ m r~t.I'JJ'tl~Ylt.lLL~ ::~1 LL ~u~1 t.I 

... J'.~ I '1 ::. J' "" CI " 'V1 PI'V11~ mr'!Jt.I'!J'tl~ nt.l~1~"'l::'tl~ t.lLL t.I'l (;1~'!Jt.lLL~ ::).J1'!J1~~t.l1 L~ nt.l'tltl mr~~t.I 

'tlU1~Un ~'JJ'tl~'!J1nrrLnrrh~"'l::vh 1 ~'!J1 n rrLnrrh~ Lrl~'tlt.l).J1;r1~~,J1 1 t.I~ PI'V11~ (;11).J L ;j).Jt.l1~m 
.I.J... J'.~" I 1" I ~.I " ... .-1 1 

LL~::Lu~tlt.I'V1 PI'V11~ m r'JJt.I'!J'tl~nt.l~t.l1~1~ ~ rl'tlt.l ~u'V11~ (;l1t.1~~~ L t.I'tl~"'l1 n mr~~t.lll1t1 t.I'!J'tl~ 

'!J1 nrr Lnr~1~ij LL t.I'l L ,J).J~"'l ::~~Ylt.l~,J1 ~1~ LL~Ylt.ln r1).J11 n"'l::Lrl~'tlt.l).J 1'V11~ 1n~ n ~1~).J1 n n~ 1Ylt.l 

~,J1 ~~vh 1 ~ Ln (;lmr~ (;l rl'l1).Jm'l'JJ'tl~~'lt.l LA'~ LL t.I'lYlt.l Ltl'tl~"'l1n mr~).Jt.I1l1t11 t.I'!J'tl~mrLrl~'tlt.l • 
).J1;r1~~,J1'!J'tl~'!J1 nrr Ln r~1~ij).J1 n n~1'!J1 nrrLnrUt.I m r~ (;l rl'l1 ).Jtl1'l'!J'tl~~'lt.l LA'~ LL t.I'lYlt.l1 t.I 

'!J1nrrLnr~1~~~).J1n n~1 1 t.I'!J1 nrrLnrUt.I mr~n~1 L(;ltlmrlI~ L~~::vh 1 ~'V1r1U~1 mr~(;lrl'l1).J 



..,j 

tJ'VI'VI 3 

" ";lJ(;JLLYil'1[JPl1~(;Jf Iil-ri1fi,:jn~nrlJ~1~l'1mi[J ~,:jLL(;]tJYiPl. 2524 ~,:j 2552 , 

n~lJ ~,)fltJ1,:j (sample) '1 -n L l'1 filUfil n1 ~~lJ ~,)fltJ1,:jlil1 mh:;,!!1 m~,)fltJ1,:j LLtJtJ 

L'tlYi1:;LIil1:;Iil,:j(purposive sampling) (;J1lJLnru"]ih~lJ(;1 LtJlJ~1lJ,)lJ 2,500 fillJ t(;1[J~Lnru"]n1~ 
" A'(;1L;]1 (inclusion criteria) ~,:j(;]fllllil 

hJ Lfil[Jl~ftJn1~fn~1l'11,:j";lJ(;JnnlJ{ (;1Yl'lJ~1fl ~fi[J m~lJ{ tilm:;~ n 

'Il1m~lm (orthognathic surgery) 

- 'Wm~fill'11,:j~:;tJtJ hfill'11,:j~lJ~m~lJ L"lilJ thnLL~~,:jLYitil1lJt~~ LLfi:;hhfil[J 

1~ftJ'tJ~L~~~lJnfl'1""Ln(;1fil,)1lJ~(;1lln~'1lJn1~LIil1'1J'Ilfl,:j'll1m~ln~ 

- LtJlJ~t1')[J~~;]fllolfi1l1Yif,:j~ LLYi t lJnlJ1 111Yi d1[Jf,:j~1' til ~~~:;~1lJ;]1,:j LLfi:; 

LLtJtJ~1 fifl,:jYl'lJnfllJftJ m~fn ~ MtJ tl,)lJ'1 lJLL ~lJll ~:;1ii 

" (;J1lJ Lnru.,] n1~lJ(;1 ttil[J~ Ln ru.,] m~A'(;1 L;]1~,:j (;]fl 11lil 
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I I I" 

- Yfunn~LL"'~V1~'fl'H:l1.:J~,ru 1 ~n11~11.:JnnYfuhJ,Jt:ltJn~1~'fl.:J1.u~1~ 

...i.... ".J...i, ".... s...r .,J 
- 1. U" 1;]111 rlVl~YfUn11 ~ LL Vl'liVl~'fl.:J~1.:J rl (;l LLtJtJ'liU [;1'fl.:J~YfULL Vl"!lUrl1tJVln'li • • • 

" .~ ".J...i, ~ , .. .J .... n".~ ".J...i J, J ~.I1.-
(um')Ul'1Un11~LLVl'liVl~1~~1.:J) LL~:; L~L~~'fl·lI'fl.:J~L,)U ~l'1Unn~LLVl'liVl~U.:J~1.:JLrl~'flULu UVlfll 

1.n~n~1.:JltMln 

- 1.u"!I1n111n1tJuiiYfunn~LL.,;.i~~'fl.:JtJU~u~"ll'fl.:JtJ1nLL~,) 
".'1' ~.J ".'1 .,J~ , ..... ~ ".J...i, 2. ~u')un~~rl,)tJrl~ L[;1U;'l~~u')UVl L~~l'1Unn~LLVl'liVl~'fl.:J~1.:Jrl(;lLLtJtJ"!IU 
'-I 41 41 41" - • 

, ." ,!II 0 ., 0 ". 'I ...i .... ~ ".J...i, J 
"1nn~~[;1,)'flU1.:J~1LuU"1U,)UYi'fl1 ntJ"1U,)U~u,)UVl~l'1Unn~LLVl'liVlM).:J~1.:JfiJ[;1LLtJtJ"!IULYi'fl 

1.'LuUn~~rl')tJrl~1.Un11~Lrln:;,xVl1.:J~n~ • • 
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~'tl'tl~~th'~n'tl1Jj;h~ 1 '1J'tl~'1J1n11'tn1fh~ t)~1"l1LiI'IJ~lJLL~~1~U~Vl1~'"l1n~'J'IJ 

j;j1~ 1 '1J'tl~'1J1n11'tn1fh~ j;J1lJLnru,rn11~Lrl11~tr~~1mL1J1J LiI'lJlJ1j;J1t)~1~~1Jtflj;J11~'J'IJ (ratio 

scale) 't~LLfi 

1.1.1 rl'J1lJU1'Jrl'tlftfl1 (corpus length) (Xi-Pm) (ij~~LlJj;J1) 
>-

j;J1lJLnru,rn11t)~'1J'tl~ Ricketts d~I'lJ1~U~Vl1~1~Wl1~'"l~ Xi n1J'"l~ Pm 1"l1uH'tJ1~Lij'IJrl'J1lJU1'J • • 

It.l~ 2 rl'J1lJU1'Jrl'tlftfl1 (corpus length) (Xi-Pm) (~~~LlJj;J1) 
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1.1.2 1il'J1~tJ1'J'1J1m'11m'~1~ (effective length of mandible) 

(Co-Gn) (ih~~L~(;11) (;11~Lnn.l'V1m1tj(;l'1J'fl~ McNamara Lth.l1~tJ~1~~~1~'Vl condylion nU,(;l 
gnathion LL~(;l~C1~1il'J1~tJ1'J'1J'fl~'1J1n111m'~1~ (liJ~ 3) 

liJ~ 3 m1~tJ1'J'1J1n111n1~1~ (effective length of mandible) (Co-Gn) (iJfl~L~(;11) 

1.1 .3 m1~~~'1J1n111m'~1~~'Jt.lYf1tJYl't.1n11~ (ramus height) 

(Ar-Go) (iJfl~L~(;11) (;11~Lnn.l'V1m1tj(;l'1J'fl~ 8jork-Jarabak Lijt.l1~tJ~'Vl1~1~~~1~'Vl articulare 

LLfl~ gonion LL~(;l~1il'J1~~~~'Jt.l'1J1n111m'~1~~'Jt.lvhtJYl't.ln11~ '1J'fl~'1J1n111n1~1~ (lU~ 4) 

• I.J '1 I ,J " .~ .. .. 
llJ'Vl 4 1il'J1~~~'1J1m'1 ~n1fl1~ 'Ci'Jt.l'Vl1nnt.ln11~ (ramus height) (Ar-Go) (~flflL~(;11) 
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1.1.4 rl,)1~U1')'tI1m'rLm'rh~~,)\I~1~,) (mandibular body 

length) (Go-Me) (ih'l~L~j;)r) j;)1~Lnruoyfmrt)(;)'tI'fl..:J 8jork-Jarabak LU\lr::U::V11..:Jr::\d1..:J,(;) 

gonion LLrl:: menton LL~(;)..:Jm1~U1')'tI'fl..:J'tI1m'rLm'rh..:J (ltJ~ 5) 

1.1.5 ~~LL~\I~ij,)rl1f'fl1frl (mandibular arc) ('fl..:Jfil1) j;)1~ 

Lnru-nmrt)(;)'tI'fl..:J Ricketts ~'fl~~r::\d1..:J corpus axis (L~\I~rl1n"1n"(;) Xi LLrl::"(;) Pm; • • • 
protuberance menti) ntJ condyle axis (L~\I~rl1n"1n,(;) Xi LLrl::,(;) Dc ~..:JLU\I'(;)~..:J'fl~j;)N 
nrl1..:J'tI'fl..:Jr::\l1tJ basion-nasion plane center of condylar head) 'tI'fl..:J'tI1m'rLnrfh..:J tl1ijfi1 

~1nn~1tJn~LrlN~11..:J'tI1m'rLnrij~n~ru::~tJ~n (skeletal deep bite) tl1ijfi1~'flUn~1tJn~ 

LrlN~11..:J'tI1nrrLnrij~n~ru::~tJLtJ(;) (skeletal open bite) (nJYl6) 
" 
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1.1.6 ~l-JLmnU~ (gonial angle) (Ar-Go-Me) ('f).:Jfli1) 1Jl1l-J 

Lnruerfn-,11'(;l'jJ'f).:J Bjork-Jarabak LrhJ~l-J1:::"d1.:J"(;l articulare, gonion LL~::: menton LLfl(;l.:J~.:J 

LI'lNfl11.:J'lU~U1'lULLU'J~.:J~'t~fu~V1fiYi~1il1nltJ~1.:J'jJ'f).:J'1I1nn'tn1i'l1.:J (ltJ~ 7) 

ltJ~ 7 ~l-JLmnU~ (gonial angle) (Ar-Go-Me) ('f).:Jfli1) 

1.1.7 ~l-JLmnU~~'JUUU (upper gonial angle) (Ar-Go-N) 

" 
('f).:Jfli1) 1Jl1l-JLnruerfn-,11'(;l'1l'f).:J Bjork-Jarabak LtJU~l-J~'JUUU'1I'f).:J gonia I angle ~.:J~lJC;) 1'C;)~lJ 

1:::~~1.:J"(;l articulare, gonion LL~::: nasion (ltJ~ 8) 

ltJ~ 8 ~lJLmnU~~'JUUU (upper gonial angle) (Ar-Go-N) ('f).:Jfli1) 
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1.1.8 ~~Lmiltl~~'l'IJ~h~ (lower gonial angle) (N-Go-Me) • ., 
(~~PI'1) m~Lnru.,]m1t)(;l':ll~~ 8jork-Jarabak LiI'IJ~~~'l'IJfh~':Il~~ gonial angle .,;~~~~ t)~~~ 

1~~~'1~"(;l nasion, gonion LL~~ menton (lU~ 9) 

lU~ 9 ~~Lmiltl~~'l'IJfh~ (lower gonial angle) (N-Go-Me) (~~PI'1) 

1.2.1 FI'l'1~tl'1'l~'l'IJLPl~LL'IJ'lV.'IJ~'1~LFI~~'lJFI~'1(;l (lower arch 

length discrepancy) (ij~~ L~ ~1) ~~'1tl ~~ FI'l'1~ LL~m;h~ 1~~~ '1~ c.J~ 1'l~ FI'l '1~ nt)' '1~':Il~~V.'lJLL Yf LLt;\ 

..1..1 , ".~ .,..l.J .J "',J ~ " .~.J 
~ ~'1iVl~~~'IJ'1l1'IJnn~ LL Vl'llVl~'IJ~ (correct arch length) ntJ FI'l'1~ tl'1'l':ll~~"(l'l'IJ ~FI~ LL 'IJ'll1'IJVl 

unn!) (clinical arch length) t'IJFI'l'1~LFI~~'lJFI~'1(;l':ll'fl~~'l'IJLPl~LL'IJ'lV.'IJ ~'1nii LFl1~~~~'1mil'IJ 

tJ'l n LL~ (;l~~'1ii'll'fl~~'1~ L ~~~'fl~t 'IJ~'l'IJ LPl~ LL 'IJ'lv.'IJ ~'1 nii LFl1~~~~'1tl LiI'IJ~tJLL~ ~~~'1ii~I1'1ViV.'IJ 
eD~'lJLn~1'fl':ll'1 (;l'll'fl~~'1~ L~'fl t ,"W'IJl3tl~ (;'I'l t 'IJ~'l'IJ LPl~ LL 'IJ'lv.'IJ L(;ltlt) (;l jih~t 'lJLLtJtJ~'1~~~v.'lJri~'lJm 1 

'" • 1..1 m~ (luVl10) 

1.2.2 FI'l'1~nt)''1~~'l'IJ~~~':Il~~~'l'IJLPl~LL'IJ'lV.'IJ (posterior arch 

width ~1~ PAW) (ij~~L~~1) ~'1~Lnru.,]m1t)(;l':ll'fl~ Korkhaus LiI'lJm1t)(;lFl'l'1~nt)''1~~'l'IJLPl~ 
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1.2.3 "1IlJ1(;1LA''I~tJ (curve of Spee) (ij~~L~(;11) tl(;lLlJ 

LLUU~1~'a'lYllJ~ 1'1 n'alJn111n1;'1 L(;Itl ri 1V1lJ(;I L~lJ~~~ ~~'I ~1 n ~1lJU ~ 1tlYllJr;i (;I~ n~1'1 ~1'1 'lUU'l 

tl'a (;I~~YllJ~hlJ Ln~ LLn~"1I'a'lYllJn11 ~ LL ~ ~ (;IYf 1 tl LlJ"1I1 n 11 'In 1~ 1'1 "1IlJ 1 (;I LA''I ~tJ~'a ~'l1~tJ1'l'1ltl'l 

L~lJi'l~1n~'I 'Cl1 nlOl1 nlOl (;I~ n ~ (;I "11 'a 'I LL lJ'lYllJ~1'1 'lUU'l L~lJ~~~ ~r;i'ln~1'l • • 

PAW 

lU~ 1 0 ~'l1~tl1'l~'llJ LA''I LL lJ'lYllJ~1'1 L~~'alJ~~1 (;I ~1lJ'l ru L{;)tl m1~tl1'l~'llJ LA''I LL lJ'lYllJ~1'1~ 
• I .!' • I" ".~ ." ,.,J.,J,., .~ .,.,J.,J ~ 
u11 n!] (L~lJu1::) ~u {;)'ltl ~ ~ 1'l~ ~'l1~ n'l1'1"11'a'lYllJLL Vl~1'1 LL(;1~::'lIVltl'JVllJ1YllJn 11~ LLVl'llVlVllJ'I 

~1'1 (a+b+c+d+e+f+g+h+i+j), PAW ~'a m1~nt)1'1~'llJVI~'I"1I'a'l~'llJLA''ILLlJ'lYllJ (;11~Lnru.,j' 

n11tl{;)"1I'a'l Korkhaus 

AI .~.,.,J.,J ,........... ......-
~'a n11fJ {;) LLUU'lllJ"1Itl'lYllJnn~ LL Vl'llVl~'a'l ~1'1 ~1::{;)Un11'l {;) LLUUlJ1~UCY cy (;1 

(nominal scale) ~'aLillJYllJ~{;)LLUU'lIlJ Vl1'a hhillJYllJ~{;)LLUU'lIlJ ~IOl11ru1~1LillJYllJ~{;)LLUU'lIlJ • • • 
'i' 'I .... ~ 'i' ~ .~ .,J'l ' 'i" ., AI AI 'i' ,., AI J' ,J 
~{;)tl ~Wl1YiN~LLYi ~lJ11~1YiULulJYllJVl ~~1~11Cl ~~'ClYilJLVI'Itln Vl1tl ~t:J'ClYilJLVI'I'an"1llJ~11J1'1~'llJ 
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, ,., 
Iiil"kl~.:J1:;"kI1U~U~"kIIWUJtJn ~ L Yl'flvi1~,J1Viu f;) L~m'flth.:J;jtJ1:;~V1fiI11Yil~ (8) ;j n11~11.:J11n~"kI 

hl,J'fltl n~1~'fl.:J 'I. "kI~1).J"lI'fl.:J 1"1') 1).J tl1,) 11 n~"kI LL~:;hl L ~~'fl"ll'fl.:J~ L')tl1"k11iil j;]1111"1 L~m ri"kl'l ~~"kIn11).J • 
s-oJ..I .., .. ~.. ., ~ s-I -l..J J' ., 

LLVI'liVl~"kI.:J~1.:J LI"1~'fl"kl ~tJ'l"klVl filVl1.:J 'ln~ n~1.:J ~f;)'fln LL~:;~"kIn11).JLLVI'liVl~'fl.:JU"kl"ll"kl~"ll'fl.:JtJ1n LL~,) 

riU~"kIn11).JLLml~~i1.:Jfl1.:J ~1nu.:J;jn11~11.:J11nl~~.:Jl"1i.:J~i1.:J'1l'fl.:J1"1,)1).Jtl1,)l1n~~ 'fl11iilU.:JL~~'fl 

eruption force iu~~'l~~~.:J'fln;~~"ll'fl.:JtJ1nl~~L,)~1j;J'fl).J1 Lf;)m1lYi1:;'flth.:J~.:JLd'fl;j"ll'fl.:J~L,)U 

L ~~'fl'fl~Iiil1 n n11~~~nl1).J~1~).J~~~i1.:Jfl1.:J LL~:;~~~'fl.:Jfl1.:JU.:J 1~~~ f;)'fl'fln ltJ L ~'fl dj~n11ri1r.r f;) 
~,)LLtJ1~.:Jnfl1,) ~r.rtll~ri1~~f;)Lnru.,jn11~illiil~tl~111Yin11~.:J~~LLUU'li~'1l'fl.:J~~n11).JLLml~~'fl.:J 

fl1.:JIiil1nI11Yichtl1.:J~H'flth.:J L1lYi1:;LIiil1:;Iiil.:J ~.:J~l~LL~ f;).:JH LL~,) 'l~~,)~"lI'fl.:Jiltl1)J L;.:JtJ~~ 

3.2 n11ri1~~f;)' f;)~1.:J~.:JVl1.:Jn1tl~1111"1 'l~U1.:J ~1LL~ti.:J'fl11iil Ln ~1"1,)1).J 

~ ~Yi~1 ~1"1~1 f;) LI"1~'fl~'l ~n11ri1~~~' f;) H'~.:J mu~).J m1).J~ ~Yi~1 f;)1"1~1 ~ LI"1~'fl~L~tl'l ~'1l ru:; 

ri1~~~'f;)LL~:;U~~n1'fltl (tracing) 111Yi1.:J~tjf;)~1~:;~1~;r1.:J iJi''fl.:Jr.r~~111YiLL,)~~'fl).J'l~'L~).J1:;~).J 

L"ll~LL~.:J~~1.:J~LYltl.:JYi'flliil1nnfl'fl.:J':J~;).J (view box) LL~:;;jiltl1).J-r~LIiil~LL~:;1~~).J'l~n11ri1~~~ 
Iiilf;) 
• 

l"1')U~).J).J1j;]1~1~"lI'fl.:Jn11ci1tlI11Yi1.:J~ LL~:;n11'l-D''liilf;)''lI'fl.:J~;).J~ijl"1,)1).J~'fl~I"1~'fl.:Jriu~~LVI~; 

~1tl~.:J ~n1~ (intensifying screen) 

3.4 1"1,)1).Jti1L~'fl~'fl'l~n11tjf;)"lI'fl.:Jf'lr.rtl (intraoperator reliability) 

mUI"1).JL~tlvi1 n11V1 ~~'flUI"1,)1).Jti1 L~'fl~'fl"ll'fl.:JW3r.rtl 'I. ~ 1 0 ~,)'flth.:J~~).J).J11iil1nnfl).J~,)'flth.:J .. "fI fI 

Lf;)tl ri1~~f;)Iiil f;)~1.:J~.:JVl1.:Jn1tl~1111"1 LL~ :;u~~ n 1'fltlI11Yi1.:J ~tj ~~1~:;~1~-D'1.:J tj ~ 1"11).J).J LL~:;1:;tl:; • • 
j;J1.:J 11,)).J~.:J 1"11~iJi''fl.:Jtj ~ 'I. ~LLUU~1~'fl.:J~~ri'fl~n111n~1 ~.:J~nfl1')ln~~');r'fl~,)LLtJ1~~1:;LL~:; 

LmtlU L Vitlu ri~ Lf;)tl~fin11V11.:J ~ ti~ ~'fl 'l-D' n 11V1 f;)~'flU~).J).J ~~1~L~tl') riu ~~ j;J1.:J 1:;~~1.:J 1"11 L1l~tl 

"lI'fl.:J~'fl.:JtJ1:;'li1n1LLuur.rU~ (paired t-test) 
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., , , ., " ., .1'" ".1..1, 'I 
m1'lc;,Fl'l~~LLfl:;1:;tI:;'WN 1 ~'l~~'l'!l'tl~'lLLu1'tlM:;LLfl:;~'lLLu1~'l~'VInfl'l'l ~u 

;J'l-l ~u l' c;,'"I'l mL~un1:; c;,'l~'tl'l~ L~'VI~-l~U~ m'tltlll'l~f-l ~1' c;, Pl1~:;~'lU;J'l-l LLfl:;I1'1~ f-l ~ LL ~ L U1'l 

.J ,..1..1 " ., ..I.~.J ~ " .~., ..~ ~ 'I". 1 .. 
~'l \'l'lUFl'l'VI Lntl'l'!l'tl-l nu'!IU'l c;,"lI'tl-l'lil'lULLfl:;\'l'lU ~Fl-l LLU'll'lU'l c;,'"I'ln LLUU'"I'lfl'tl-ll'lU ~c;,tI ~'li~umru 

" ~'l-l 1 ~-l~'tl1un 

" 
- m:;c;,'l~'l~L~'V1 (acetate paper) Fl'l'l~~U'l 0.003 il'l 

- ~U~'tl~'lFl'l'l~L;J~1:;~U 2 tj (28) '!IU'lc;,L~U~'lU~utfnfl'l-l 0.5 ijfl~L~~1 

- ~'U1LL'VI1FlL~'tlf 1'c;,~~1~fl:;Lt)tlc;, 0.5 'tl-lfll'l LLfl:;1:;tI:;'VI'l-l1~fl:;Lt)tlc;, 0.5 

- n~'tl-l~Yl~~ (view box) LflUI'!ItI'ltILLfl:;n1:;c;,'l~-lLL~-l (masking paper) 

~'l~fu"J!'lti ~ulL 'l ru~'l-l~-l'VI 'l-l mtl~Il'l Fl~1~-n c;, L '"IU 

- L'VIUm'l 

" ~U~LL~'VIt1f11'l~~f ,li'lfl-lmnr~~'l~'VIt1'l~tI ~-lLL~iJ ~fII. 2524 ~-l 2552 LL~'l t'L'VIFlilFlm1q~ 

~'l'tl~h-l LLUU L'U~'l:; L '"I'l :;'"I-l ~'l~ Ln ru-n m1~ c;, L;J'l ~-l1~ LLn 

- 1~ LFltl1~fu n 'l1fn~'l'VI 'l-l~U~ n 11~4' c;,Ylu ~1'tl ~fltl n 11~4' c;, n 1:; ~ n 

- 1~ijbFl'VI'l-l1:;UU L1Fl'VI'l-l~U~m1~ L"J!U U'lmL~~-lL~c;,'lULW) LLfl:;1~LFltl 

1~fu~u1iL~[;J~un'tlt~Lnc;,Fl'l'l~nc;,un~tum1L'"Il'kJ"lI'tl-l'!l'ln111n1 
.?I ".'1 ..I ... " ., ~ ~ , 

- LuU~u'ltl'VI~'!I'tl~flll'l~N~LL~ ~U1'l~'l (panoramic radiograph) 1l'l~mtl 

f-l~t)c;,Pl1~:;~'lU;J'l-l (lateral cephalometric radiograph) LLfl:;LLUU~'lfl'tl-lYlun'tlufum1fn~ 

Fl1uti''lutum~~U1:;~ 
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tj;lU~~~1 Ltlu~1UtnJ~-1\UJ j;l 2500 f'lU "1n,ruA'u~1 ~tl')U~ijfl'Um'1~ LL ~~ 
~'fl-1~1-1 f'l j;l LLUU"JIU tj;lU~"11CU1"1nJl1Vi f-1~ LL Vi t U11~1 ri'flun11fm~t1 Ltlu~i n LL~')l!U~1U,)U • 

, , , 
t.-IAIII I 4IdI I 

n 11 ~ LL Yl"JIYl ~'fl-1 ~ 1-1 fJ j;l LLUU"JIUL~'flViU,)1 

.~ ",..1..1, ~, ~, '" ... ... ~ ,'" ... J' 
- l1Un11~LLYl"JIYl~'fl-1~1-1 ~~~1~11C1 ~~~ViUL~-1'fln ~1'fl ~~~ViUL~-1'fln"1lU~1 

U1-1 ~,)ULLt;)ij n11L~U-1 ~') L uVi fIIYl1-1 Ln ~ n ~1-1 LL~ ~"JIuriu ~')fl'un 11~ LL Yf~~~~-1 ~1-1l11 L ~hJ 

~1~11C1~Ut;)'fl"Un-11~U1u~Ufl'UIJI1~Un~L~'fll11~U1~Uj;lL~m'flth-1~U1~~YlfiJl1Vil~ (8) 

- ij n11~11-111nfl'u hJU'flU n~1~'fl-1 L U~1~'1I'fl-1 f'l,)1~m,)11 nfl'u 

~, .....J .... ~ .... IV "I "'.~ ",..1..1 ~, ~ ~. 1'1 
- ~~ L ~ ~'fl'D'fl-1~ L,)U ~ U" ~Jl1 f'l Lj;lU') n U ~ ~ l1Un 11 ~ LL Yl"JIYl~U-1 ~ 1-1 Lf'l ~'flU UJ ~ U 

VifllYl1-1Ln~n~1-11~n 
..... ~ s.-..I..I J'...I..J. I '" 

- ~l1Um'1~ LL Yl"JIYl~'fl-1UU'1IU'~1I'fl-1u1 mL~,) 
" 

IV IV .~.I '-"'.'1 ..I ..... ~ ",..I.J, 
~~-1" 1 n f'l j;l LLUn LLL 11 ~u1~,) (;1 ~u')UYl~ l1Um'1~ LL Yl"JIYl ~'fl-1 ~1-1 fJ j;l LLUU"JIUIJ11 ~ 

Ln CUerl ih~Uj;l;r1-1 ~ULL~,) t) j;ll"l 1 f'l,)1~U 1') ~ ')U tA'-1 LL U')fl'ULf'l ~'flUf'l~1 j;l f'l,)1~ nt) 1-1~')u~i-1"1l'fl-1 

~')U tA'-1 LL U')fl'U L U'1I1 n 111m'~ 1-1 LL~ ~'1IU1 j;l tA'-1 ~U" 1 mLUU~1~'fl-1fl'U UU~ n1'fl UJl1Vif-1~t) j;l 
~ ...... I I .., .. ... 

1"I1~~LVi'fl')j;lf'l1(;11-11 LL~~UUYln~~n11')j;l 

~~~,)'fltl1-1LLUU~1U (simple random sampling) "1nnq~~hJ~fl'un11~LLYf 
~1-1 fJ j;l LLUU"JIUL ~'fl t-ii'Ltlun q~ f'l,)U fJ~L Un11~ Lf'l11 ~,"Yl1-1~ Ci~ tj;lU ~4'ul~~n~1,j11'fl-1 (pilot 

study) ViU~1 nq~ ~,)'fltl1-1~ijfl'un11~ LL Yf~~~'fl-1~1-1 fJj;l LLUU"JIUL Uf'lcu~liU(;1 LLViYlU f111~ (;1f 

" " r,rti1~-1m'ru~~1~YlU1iU'fl~Lu'll,)-1'fl1!J~-1 LLt;) 10 un-1 28 U ~-1l!u~-1~~~,)'fltl1-1LLUU~1U"1n 
, " 

nq~V1hJijfl'un11~ LLYf~1-1 fJ j;lLLUU"JIULU'll')-1'fl1!J ~-1 LLt;) 10 un-1 28 tI ~1U,)UVi'fl 1 riunq~ 
.... I .J... s-J-I I 

(;1,)'flU1-1Yl~fl'un11~ LL Yl"JIYl~'fl-1~1-1 f'l j;l LLUU"JIU • 
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" .,J"!:"I ....... 'i."~ , , ..J " i.'" ''tl~~'Vl ~"lI ~Un'11')"tlLLU\I (;lLUU~'tl\ln~l-J(;l1l-JLL~~\I'Vll-J'1''tl\l''tl~~ (;lLLn 

" .,J .... o .~ ~ .... • I ... • I " 1. ''tll-J~'Vl')(;ll-J'1'''1nLLUU'''1~'tl\lY1U LuU(;1,)LLu1'tl~1:: u1::n'tlU(;l')tJ fil,)'1l-J 
" 

tJ'1,)~,)U L~\I LLU')YiU~'1\1 Lfil~'tlUfil~'1 (;l fil,)'1l-J nt)'1\1 ~')u~i\l''tl\l~,)U L~\I LL U')YiUL U''1n11i.n1~'1\1 

LL~::'U'1c;, L~\I~t1 LUU;r'tl~~ L;\I ml-J '1 OJ ill-J'1(;11t3' (;l1::~U~(;11'1~,)U 

".,J.... .... -3 .... -3 "" ~"".I"'.I " 2. ''tll-J~'Vl,) (;l,,'1 nll'1ViN~,) c;, 1'11~::(;l'1U''1\1 LuU(;1') LLu1'tl~1:: u1::n'tlUc;,') tJ 
" , ~ 

fii'1l-Jl-JLL~::1::tJ:: ~\I LUU;r'tll-J~ L;\lml-J'1OJ " '1 m!UU'1 i.uLmtJU LY1tJuriufii'1un~ (norm) ''tl\lfilUi. 'VltJ . " 

L(;ltILLtJnu1::L1l'Vl (;1'1l-J'tl'1~ LVi ~ LL~::Ln OJ"] n'11t3' (;l LLuut;i'1\1 1(32-34) L ~'tlLLU~\I;r'tl~~ LUUU1::L1l'Vl 

''tl\l f'I')'1l-J ~ (;lU n ~LfilN~ 11\1,'1 n 11i.n1~ '1\1 L'lIU fil') '1l-JtJ '1')' 'tl\l, '1 nni.n 1~'1\1Un ~ tJ'1,) n~'1un ~ 

~ 

l-J'1 (;11t3' (;l1::~UU'1l-JU qj qj~ ~\lt!UL Un'11~ Lfil1'1 ::\f~'1 fil,)'1l-Jil-J~utf1::~~'1\1 ~') LLtl1~~1::LLt;i~::~') 

LL~::~,) LLU1(;1'1l-J ~\I L -ifn'11~ Lfil1'1::\ffil,)'1l-JCl (;lCl'tltJ L~~~ ~fil'tlth\l~'1t1LLUU~'tl\ln~l-J (binary simple 
~ 

logistic regression analysis) 1,)l-J11\1 LL~ (;l\l;r'tl~~~C;~ L; \I Vi 11OJU'1 ~')tJ LU1LLn1l-J~'1 L1"lU SPSS 

13.0 for windows 



... 
'U'VI'VI 4 

.~... .. .11 ........ ~ 0 • I '" "'11 ..I~, 
11'U ~CU:::Vl'U(;1LLYiVlUfII1~(;11 '111iNmCU~~1'lVlU1~U LlJ'U"'l1'U'l'U 96 ~'U lJ1:::n'iltJ(;l'lu~ 'lUVlill 

.... ~ ~..I, 0 "" ~, 1'" .. 
H11'Unn~LL Vl'JIVl~'il~~1~ ~ (;lLLtJtJ'JI'U"'l1'U'l'U 47 ~'ULYi'ilLlJ'Un~~ ~'ltJ ~~ 'Un11'l L~n:::~~'l1~ 

'i' ...... , , ' '''.'1 ..I .... ~ ~..I, 0 

Cl (;lCl'ilU ~~"'l~ (;1 ~'tlU1~~1U LLtJtJ~'il~ n~~ LL~ :::c.JlJ'lUVl~11'Um1~ LL Vl'JIVl~'il~~1~~ (;l LLtJtJ'1I'U"'l1'U'l'U . " . 
48 ~'U 1 'U~1'U'l'U;1il ~tl'lU 7 ~'U~il L YlU~111Yi d1Uf~~ ri'tl'Un11fm~t1 LL(;\hlil LLtJtJ~1~'il~Vl'Uri'il'U .. .. 
n11fnM'1 LL(;\Wl4'UU~~~L~'ilmj'tl'luif~ 7 ~'UtlL.n'Un117h~11:::,.r;r'il~~"'l1nI11Yif~~ri'il'Un11fm~t1 

"" " "" 1 '" 0 ..., ..I .... ~ ~..I, ... 0 ... 1 ... .. 
LYi'tl ~"'l1'U'l'U(;1'l'tlm~Vl~11'Un11~LLVl'JIVl~'tl~~1~~(;lLLtJtJ'1I'U~"'l1'U'l'U~1nLYiU~Yi'il 'Un11'lL~11:::~ 

~'l1~Cl(;lCl'tlUt~~~~~ 'il!h~~1mLtJtJ~'tl~n~~ ((;1111~~ 1) • 

Lateral cephalometric Panoramic 
case Dental cast 

radiograph radiograph 

impaction 48 48 41 

control 47 47 47 

total 95 95 88 
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Yl~~'fltJI'l'l1'-Jt.!1 L~'fl~'fl L Un11t)~~'lLL1b 11 ~'lLL1hf)1tlLU~'lrfj4'tlfOlUL~tl'lriU 

tl1::n'fltJ~'ltl ~'lLLtl1~t)~~1nf)1Yif~~t)~~1M::~1U;r1~ L~LLfi fOl'l1'-Jtl1'l'1l1n11Ln1~h~ fOl'l1'-JtJ1'l 

fOl'flfif~ fOl'l1'-J ~~'111 nnLn1',h~~'luYf1tlflunn'-J 1'l'l1'-Jtl1'l'1l1 n11Ln1fh~~'lU~1 ~'l '-J'-J LL'-JU~ 
~ . 

ij'l~1f'fl1ffOl '-J'-JLnLiltl~ '-J'-JLnLiltl~~'lutJU '-J'-JLnLiltl~~'lUfh~ LL~::~'lLLtl1~t)~~1nLLtJtJ~1~'tl~ •• • 
flu L~ LLn 1'l'l1'-Jtl1'l ~'lU Uf~ LL U'lflULfOl~'flUfOl~1 ~ 1'l'l1'-J nt)1~~'lu~i~'1I'tl~~'lU L~~ LLU'lflUfi1~ 

LL~::'1IU1~L~~~tJ 

...... .J. 'I".... ....J.... I I I .J 
~Cl(;1YlU1'-J1 ~"J!Yl~~'fltJ fOl'fln11Yl~~'fltJ~'-J'-J(;1~1ULnm ntJCJ~ (;11~1::~'l1~ fOl1 Lll~tl 

'1I'fl~~'tl~tl1::"J!1n1LLtJtJ4'tJ~ (paired t-test) 

CJ~Yl ~~'tltJ fOl'l1'-Jt.!1 L~'fl ~'fl'1l'fl~ rfj4'tlL un11t) ~ f'l1).J'-J LL~ ::1::tl ::Yl1~ t;h~1tJU 

f)1Yif~~t)~~1M::~1U;r1~ L~tl~'-J~'l'flth~ L~'flnf)1Yif~~'-J1 1 a f)1Yi'-J1Yl~~'tltJL~tln11 

LmtltJLVltltJn11t)~fOlf~~ 1 LL~:: 2 Lurfj4'tlfOlUL~mriu ~~,"1~riU 2 ~tl~1\f CJ~n11Yl~~'tltJ~Ci~ 
" I 

YitJ~1 n11t)~fOlf~Vi 1 LL~:: 2 ~f'l1~~~'-J~ufi'-J1nn~1 0.85 LL~::~fOl'l1'-J~'-J~ufiriuL:n~tJ'ln'Vlnf'l1 
.../ 'I ......... .J.... I I 

((;1111~Yl5 ~ Uf)1 fOl CJU'l n) LL~::CJ~ n11Yl ~~'fltJ~Cl (;1 n11Yl ~~'fltJ~'-J'-J (;131ULntl'lntJCJ~ (;11~1::~'l1~ 

f'l1Lll~tl'1l'tl~~'fl~tl1::"J!1n1LLtJtJ4'tJ~ YitJ~1 n11t)~fOlf~~ 1 LL~:: 2 hl~fOl'l1'-JLL(;1n(;\1~riu'tl!h~ij 
,rmhr1CY~1::~tJ,rtl~1r1CY 0.05 ~~ 24 f'l1 L~tl~f'l1 p-value '-J1nn~1 0.2 'Vlnf'l1 ((;11n~~5 LU 

f)1fOlCJU'ln) 

I I , 

".'1 ....... ~ """..., " " "... " 31 .25) YitJ~IJ'ltlYl'-Jl1Un11'-JLLYl"J!Yl~'fl~~1~I'J~LLtJtJ"J!U~1U"J!1tl~1UL~m 15 fOlU (1'tltl~:: 31.25) 

" "... " .... ~~.J, ::." " ~1U'1I'l1~1UL~tl'l 14 fOlU (1'fltl~:: 29.17) LL~::'-Jl1Un11'-JLLYl"J!Yl~'fl~~1~fOl~LLtJtJ"J!UYl~~1U"J!1tl • 
" " ..I LL~::~1U'1I'l1 19 fOlU (1'tltl~:: 39.58) ((;1111~Yl 2) 
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..I 0 ~ ." ..I ..... ~ ~..I, 
J;J'W1~Y1 2 LL~ "W"l1'U'l'ULL~ :;1'fltl ~:;'!I'fl~ J;J'l'fltJ1~Y1~Y'ltJn 11~ LL Y1'l1Y1~'fl~~1~ file;) LLUU"JI'U LLti n J;J1~ 

~ ..I ... 
LYi~LL~:;e;)1'UY1~m1file;)LLUU"JI'U 

The impaction of Side of the impaction of lower 
Sex 

lower permanent permanent second molar 

second molar Male Female Left Right Both 

n 15 33 15 14 19 

% 31.25 68.75 31.25 29.17 39.58 

.~ ~..I, .~ ~..I oJ , ( If ' I' . f h ' . ) Y'l'Um1~LLY1'l1Y1~'fl~~1~LL~:;Y'l'Un11~LLY1"l!Y1~'U~~1~ ang e 0 Inc Inatlon 0 t e Impaction '"I1n 

111Yif~~LLYiL'U11~1 Le;)tll'UVl'Un11~LLVf~1~LL(;]~:;~ l~~1nL~'ULL'U'lLLn'U~~n~1~Vl'U~~'U1nnUL~'U 
~~ cr~tI'tl e;)~~Vl'Uvr~~'tl~tI'fl e;) l-J~~ Ln e;)~'U1:;~~1~ L~'ULL'U'l LLn'U~~n~1~Vl'Uvr~~'tl~ L~'U~~n~1'l ~'tl 

'.~ ~..I, .~ ~..I oJ, • ,..I 
l-J~m1fil"'LLUU"JI'U1:;~'l1~Y'l'Um1~LLY1'l1Y1~'tl~~1~LL~:;Y'l'Um1~LLY1'l1Y1~'U~~1~ (llJY1 11) 
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Angle of inclination of the impaction between lower 

The impaction of lower permanent second molar and lower permanent first molar 

permanent second molar (degree) 

Mean SO 

Left side 37.69 16.63 

Right side 37.86 15.10 

Both sides 37.58 15.81 

1. f'l'l1lJlI1,)'il1m'1'tn1~1\l~,)'\J~1 ~,)~1I1')n~1 ~1tJn ~ 
-J 'i' " .~ ,"; .J... '.!"I ... .J I ,.J 

2. f'l'l1lJlI1,) 'Ci')'\J ~1'I\l LL '\J')l'l'\J~1\l LI'I~'fl'\JI'I~ 1 (;lVllJ I'll Lu'\J U') n (lJlI'tl\l".1\l1::".')1\l'l 

Yf'\J 1 '\J~,)'\J LA'\l LL '\J,)Yf'\J) 

3.1'I,)1lJ ntJ1\l~,)'\J"'~\l'il'fl\l~,)'\J LA'\l LL '\J')Yf'\J~1\l ntJ1\l n~1 ~1tJ n ~ 
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1"l')1lJU1,)'jJ1 m'1Ln 1rh-1~,)U~1 ~') ij 1"l,)1lJ~lJ~Ufi(;]'fl111'):;YlunnlJ LL ~~fl'fl-.1 

~1-.1 ~ (;) LLUU'lIU'flth-.1il,ru~ 1 ~ qjVl1-.1fl C1~ n~1,) ~'fl ~t1')U~ilm1lJU 1,)'jJ1 n 11Ln 1~1-.1~,)U~1 ~') 

U1')n~1~h1.1n~,,:;ilL'flmflilYlum'1lJLL~~fl'fl-.1~1--1I"l(;}LLUU'lIULUU 4.267 Lv11'jJ'fl-.1L'flmfl~,,:;LlJil • 
• ~ s-l..l, ..I... ... 11.'1 ..l... ., , .J .... 1.1 .... 
-nun 11 lJ LLVl'llVlfl'fl--1~1--11"l(;} LLUU'lIU LlJ'fl L VlUUnU~1J,)UVllJ m1lJU1,)'jJ1n11 ~n1~1-.1~,)U~1lJ1,) n lJI . ~ 

~.. "'.11 -I... ., t ,J 0., 
(crude odd ratio = 4.267, P = 0.010) UUI"l'fl ~1J,)UVllJm1lJU1')'jJ1m'1~m'~1-.1~,)U~1lJ1,) U1,) 

, '1.1.......~ .... ~ s-l..J, ..: J' ..I... ... 11.'1 ..l ... 
m11"l1 n lJI,,:;lJ ~'fl mfllJ-nUm'1lJ LL Vl'llVlfl'fl--1~1--11"l (;) LLUU'lIUL YilJ'!IU LlJ'fl L Vluunu ~1J,)UVllJ 1"l,)1lJ . ~ 

.J ~ II .~,..I ... %...... , .~ s..I 
m1lJU1,)~,)U ~1"l-.1 LL U') -nU~1--1 LI"l~'flUI"l~1 (;) lJ 1"l,)1lJ~lJYiUfilJl'fl111'):;-nun 11lJ LL Vl'll 

~ fl'fl--1~1--1 ~ (;) LLUU'lIU'flU1--1il,ru ~1 ~ qjVl 1--1 fl ii~ n~1,) ~'fl ~t1')u~il Fl11"l,)1lJU1,) ~')U LPI--1 LL u')Ylu~ 1-.1 

LI"l~'flUI"l~1(;}~il Fl1 LUUU') n (il"1l'fl-.1tA1-.11:;~~1-.1~YlU't U~')U LPI--1 LL u')Ylu) ,,:;ilL'flmflilYlum'1lJ LL if 

1"l,)1lJ nt)1--1 ~,)U~~--1'jJ'fl--1 ~')U LPI--1 LL U')YlU~1-.1 ilm1lJ ~lJ ~Ufi(;]'fl111,) :;Ylun 11lJ LL if 

~~fl'fl-.1~ 1-.1 ~ (;) LLUU'lIU'flU 1--1 il,ru ~1 ~ qjVl1--1fl ii ~ n ~ 1') ~'fl ~t1') u~ ill"l,)1lJ nt)1-.1 ~,)U~~--1'jJ'fl-.1 ~')U 

LPI--1 LL u')Yl U~1-.1 n t)1--1 n~1 Fl1 1.1 n ~,,:;ilL 'fl m flilYlum'1lJ LL ~~ fl'fl-.1 ~1-.11"l (;) LLUU'lIULUU 2.969 L v11 • 
~ ..J., , .... ~ s-l..l, ..I... ... 1I.'I..l... II.J ... 

'jJ'fl--1 ~'flmflVl":; ~lJlJ-nun11lJLLVl'llVlfl'fl--1~1--11"l (;) LLUU'lIU LlJ'fl L VlUUnU~1J,)UVllJ 1"l,)1lJm1-.1~,)U~~--1 . ~ 

'jJ'fl--1~,)ULPI-.1LLU')Ylu~1-.11.1n~ (crude odd ratio = 2.969, P = 0.031) ,rU~'fl ~tl')U~ill"l,)1lJ 

nt)1--1~,)U~~--1'jJ'fl--1~,)U LPI-.1 LL U')YlU~1--1 nt)1-.1 n~1 Fl11.1 n~" :;ilL'flmfl ilYlun11lJ LL~~ fl'fl-.1 ~1-.11"l (;) • 
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~'\.nc;)L~~~tl i:Jfil'l'1~i~~\.l1f~'tlJ)'1'l~Yh.lnr'UJLL~~~'tl~ih~~C;)LLtJtJ'l!\,l'tlEh~i:l 

,rEl~'1I'i'kJVI'1~~ti~ n~'1'l~'tl~~i:J~\,l'1C;)L~~~tl~'1nn~'1lln~ (deep curve of Spee) '"l~i:JL'tlm~~ 
'"l~i:lYi\,lnr'1~LLWil~~'tl~~'1~ filc;)LLtJtJ"1!\,lLtI\,l 0.116 Lvh~'tl~L'tlm~~'"l~hJi:JYi\,lnr'1~LLVi;I~~'tl~~'1~ • 

.J... .., .... 'I..J... ~ ... ~I.I" . 
~C;)LLtJtJ"1!\,l L~'tlLVlEltJntJ~lJ'lElVl~~\,l'1C;) ~fil~~lJlJnj;J (crude odd ratio = 0.116, P ~ 0.001) 

... ... .., .J... ...~ ..J 'l' .... ~ .....J .,j, .!II ,~ 
'\.U'tl'tln\,lEl~\,l~ fil'tl'"l~~ ~'tlm~V1'"l~ ~~n\,lnr'1~LLVI"lIVI~'tl~~'1~filC;)LLtJtJ"lI\,lLlJ\,l 8.62 LVI'1~'tl~ ~'tlm~ - . 
.,j ... ~ .....J.,j, .J... .., .... 'I..J... ~... ~I.I .. 
V1'"l~~n\,ln n~ LL V1"l1V1~'tl~~'1~ ~ c;)LLtJtJ'l!\,l L~'tl LVlEltJntJ~lJ'lElVl~~\,l'1 c;) ~fil~~lJlJn j;J (crude odd 

~... ....'1 ..J... ~ ... ~I ' • I....~ ... ~ .....J.,j 
ratio = 8.62, P ~ 0.001) \,l\,lfil'tl ~lJ'lElVl~'l!\,l'1C;) ~fil~~lJ~'1nm'1lJnj;J'"l~~ ~'tlm~~n\,lnr'1~LLVI"lIVI 

~'tl~~'1~ ~C;)LLtJtJ'l!\,l~~~~ L~'tl LVI EltJ ntJ ~tl'lEl~i:J'l!\,l'1~ L~~~tllln~ 

'l!\,l'tlEh~i:J,rEl~'11'i 'kJVI'1~~ ti~ 'ltJr LLn 

1. fil'l'1~EJ'1'l'l!'1nrr'lnr~'1~ 

2. fil'l'1~EJ'1'lfil'tlfiJ~ 

3. fil'l'1~~~~'tl~~'1nrr'lnr~'1~~'l\,lVi''1ElYi\,lnn~ 
-- , .. 4. ~~LL~\,lc;)tJ'l~'1r'tl'1rfil 

5. ~~LmilEl~ 

6. ~~LmilEl~~'l\,ltJ\,l 

7. ~~LmilEl~~'l\,l~'1~ 
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, "" 
f;l11'NYl 4 LL~ ~~~1tJ'JtJLrh..l1'fltl~:;"tJ'fl~ ~'J LLU1~~ 1:;li~~~ ~ 1 tJn11~ m~t1il LLti n f;l1~i m~tCl..l:::"tJ'fl~ 

n~~ ~'J'fltJ 1~ LL~ :;'fl'fl ~ L1 L "If''tJ'fl~ f01'J1 ~ i ~~tJfi1:::~~ 1~ ~'J LLU 1~ ~ 1:::LL~~ :::~'J rlU n11iiYl'tJm1~ LL wa~ 
, ... ~ s-l..i, 

~'fl~~1~ f01~LLUU"lftJ (L 7 ~~1t1n~l'1tJn11~LLVl'1iVl~'fl~~1~) • 

Relationship to the impaction of L7 

Parameters % of characteristics 

Crude odd ratio p-value 

Normal 58.9 - -
Effective length of mandible (Co-Gn) Increased 18.9 2.6 0.105 

Decreased 22.1 0.5 0.195 

Normal 71 .6 - -
Corpus length (Xi-Pm) Increased 13.7 1.8 0.343 

Decreased 14.7 1.5 0.494 

Normal 62.1 - -
Ramus height (Ar-Go) Increased 24.2 1.722 0.277 

Decreased 13.7 0.949 0.932 

Normal 73.7 - -
Mandibular body length (Go-Me) Increased 22.1 4.267 0.010· 

Decreased 4.2 1.333 0.780 

Mesofacial 53.7 - -
Mandibular arc Dolichofacial 30.5 0.750 0.630 

Brachyfacial 15.8 1.841 0.198 

Normal bite 49.5 - -
Gonial angle (Ar-Go-Me) Open bite 46.3 0.880 0.902 

Deep bite 4.2 0.083 0.603 

Normal 49.5 - -
Upper gonial angle (Ar-Go-N) Increased 11 .6 2.579 0.172 

Decreased 38.9 2.161 0.085 

Normal 45.3 - -
Lower gonia I angle (N-Go-Me) Increased 16.8 1.048 0.937 

Decreased 37.9 1.171 0.727 

Normal 31 .8 - -
Lower arch length discrepancy Spacing 8.0 0.093 0.039· 

Crowding 60.2 0.394 0.054 

Normal 46.6 - -
Posterior arch width Increased 33.0 2.969 0.031· 

Decreased 20.5 0.781 0.678 

Normal 61 .4 - -
Curve of Spee Excessive 38.6 0.116 $0.001· 

Recessive 0.0 - -
*p<0.05 



.col 
'IJ'VI'VI 5 

1"1,)1~1n'jJ'tNn1~n~'-lnn~LL~~~'tl~~1~~fil"'LLtJtJ'lI'-l1'-ln~~~thtJ~~1ftJn1~ 
fm~t1Yl1~~'-lj;1m~~4' "'~'-l1 '-l I"1ru::;~'-lj;1LLViYltJ Pl1~ j;1f "'l"ti1~~mru~~11YltJ1~tJ ~"'LU'-l1tltJ~::; • 

1.92 

tl~F11h::;n'tltJ'jj'tl~'jj1m~1m~1~~nl"1,)1~~~~'-lfintJIl1,)::;~'-lnn~LL~~~tl~~1~ 

fil '" LLtJtJ'lI'-ltlth~nl!tJ~1 r1 'kJYl1~~ n~~~::;~tJl!tJ~1 r1 'kJ 0.05 Hi'LLn 

1. 1"1,)1~tJ1')'jj1m~1m~1~~,)'-l~1~')~tJ1')n~1r11Un~ 

2. 1"1,)1~tJ1,)~,)'-lLFl~ LL'-l,)~'-l~1~ LI"1~tl'-lI"1~1 ",~n r11 LU'-ltJ,) n (n"litl~~1~~::;~~1~ 

~~'-l1 '-l~,)'-l LFl~ LL '-l,)~'-l) 

3. 1"1,)1 ~ n~1~~,)'-l~~~'jjtl~~,)'-l LFl~ LL '-l,)~'-l~ 1~ n~1~ n~1 r11U n ~ 

4 . 'jj'-l1"'LFl~~iJ~1nn~1Un~ 

,...,l.,J , ~ ~_ " 
1"1,)1~1n'jjtl~1l1,)::;~'-lnn~ LL Yl"llYl~tl~ ~1~ fil'" LLtJtJ'lI'-l1 '-ln1~f"In';-1'-l I"1~LU'-l~tltJ 

~::; 1.92 ~~1n~\~mntJ~1'-l14'tJ'jjtl~ Cho LL~::;l"1ru::;(12)~~n~~11"1,)1~1n'jjtl~1l1,)::;~'-lm1~ 

LL~~~tl~~1~ fil "'LLtJtJ'lI'-l1 '-lL~nr)tJ L1tJ'-lL~tl"ll1~9'-l VitJ~1nl"1,)1~1n1tltJ~::; 11 '-l~1'-l,)'-l 3053 ~1tJ 
1 '-l'jj ru::;~ n 1 ~~ 1~,)"'l~1 1"1,)1~1 n'jjtl~~'-ln~1~ LL Yl~~ ~tl~ ~ 1~ fil ~ LLtJtJ'lI'-l1 '-lYl~1 ntl~ ntl~~Vi 

~~f~tlL~1n1~1'-l,)'-l 5000 ntJ nLYitJ~1tltJ~::; 0.06(35) LL~::;"'l1nn1~n1~~n~~'-l1 iHftl~tU~1 
, , " 

1"1,)1~1 n'jjtl~1l1,)::;~'-lnn~ m1-;;Yl~tl~~1~ fil "'LLtJtJ"lI'-ln ~~ LLr;l1tltJ~::; 0 "'l'-ln~1tltJ~::; 2.3(20, 36) 
.., II I I I 

"'l1 n n1~~n';-1 I"1f~CVitJ~thtJYln~'-lm1~ LL vrnYl~tl~~1~ fil ~ LLtJtJ'lI'-l LU '-l LVi PI~~~ 1tltJ~::; 68.75 

LL~::;LViPl'll1tJ 1tltJ~::; 31.25 L"'tJ1~nl"1,)1~LLj;1nr;l1~n'-ltlth~nl!tJ~1r1'kJYl1~~n~ ~~LLj;1nr;l1>3"'l1n 
_ .., .,J,.~,...,l.,J, ~ 

~1'-l,)"'ltJ'jjtl~ Shapira LL~::;1"1 ru::;( 18) Yl~1tJ>31'-l,) 1VitJIl1')::;11'-ln~1 ~ LL Yl"llYl ~tl~~1>3 1"1 ~ LLtJtJ'lI'-l ~ '-l • 

LVi PI'lI1tJ~1 n n~1 LVi PI~ ~~ tl1"'l L~tl~~1"'l1n ~thtJ LVi PI'lI1tJ1 YltJ~ij~'-lnn~LLm1~~tl~~1~~~LLtJtJ 

'lI'-l1~~'-l1"'l~"'l::;L;r1ftJn1~fn~Yl1>3~'-lj;1m~~4'~~'-l ~~yh1~~1~,)"'lVitJ1~tJtltJn~1LViPl~~>3 
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".' ..,J .... ~ "..,J..,J I ... ~"... • YlU c.J lJ'W'Vl ~l1lJn n ~ LL 'Vl'll'Vl~'tl..:l ~ 1..:l Fl (;1 LLUU"l!lJ"l!lJ(;1 LlJlJ"l! 1..:l L(;1tJ'J (unilateral 
" . 

" '" "''''''' "''' -~., impaction) 1'tltJ~:; 60.42 ("l!1..:l'll1tJ1'tltJ~:; 31 .25 LL~:;"l!1..:l"l!'J11'tltJ~:; 29.17) LL~:;"l!lJ~LlJlJ'Vl..:l 

~'tl..:l.;J1..:l (bilateral impaction) 1'tltJ~:; 39.58 ~'tl(;1Fl~'tl..:lnU~ Shapira LL~:;Flru:;(18) Hl11tJ..:l1lJ 

~1YluYflJnn~ LL Vfii~~'tl..:l~1..:l Fl (;1LLUU"l!lJ"l!il(;1.;J1..:l L~tJ'J t~~1 n n~1"l!il~~'tl..:l.;J1..:l • 
YflJn11~ LLVfii~~'tl..:l~1..:l Fl (;1LLUU"l!lJ"l!'tl..:l ~'J'tltJ1..:l~..:l~~ ~ L lJn11~n~1eL;t1"l!lJnU • 

YflJnn~ LL Yf~~~~..:l~1..:l L lJLL lJ'J L;tJ..:ll1 filLn~ n ~1..:l ~1'tl LLlJ'JlJ'tllJ L(;1tJhlij n11'"l~ LLUU"l!lJl1 filtn~ 
.. 11...'- ..... .J.. I I ~.J 

m:n..:lL~tJ 'll..:l~'tl(;1Fl~'tl..:lnU..:l1lJ'J'"ltJ"l!'tl..:l Varpio LL~:;Flru:;(4) 'Vl ilJlJ~l1lJ'J1~lJ'tlYflJnn~LL'Vl'llVl 

~'tl..:l~1..:l'J1..:l~'J'tl~LlJLLlJ'JL;ml1fi1Ln~n~1..:l'tl~LL~'J LlJ·jh..:lih~..:l~~lJ1'tl~LlJ"l!1m1tn1~1..:l 
" " " n11~ n~1 Fl~..:ltlFl ru:;cn4'tJ ~lJL'"l ~ n~1~..:l 'tl..:lI"lU1:;n'tlU"l!'tl..:l"l!1 n 11tm~1..:l Lvh,rlJ 

" 

"l!1n11tm~1..:l(;11~Lnru"n11.r~LLUUJ;]1..:l 1 LlJn~~~'J'tltJ1..:l~iiYflJnn~LLVfii~~'tl..:l~1..:l'"l(;1LLUU'lllJ 
Ylu~1iin~~~'J'tltJ1..:l~ii"l!lJ1(;1"l!'tl..:l"l!1m1tm~1..:lUn~iLtllJ~1lJ'JlJ~1n~~~ (mn..:l~4) LLJ;]~1n • • 
~'"l11ru1Fl,)1~i~~lJfi"l!'tl..:l"l!1m1tmUlJLL~:;~1..:l (~~ANB (;11~Lnru"n11.r~"l!'tl..:l Steiner) YlU~1 • 
n~~~'J'tltJ1..:l~iiYflJn11~LLVfii~~'tl..:l~1..:lFl(;1LLUU"l!lJLlJn11~n~eijFl'J1~i~~lJfi"l!'tl..:l"l!1n11tn1UlJ • • 

~1..:lLtllJU1:;Lll'Vl II 'tltJ1..:lhti(;11~ Fl'J1~i~~lJfi"l!'tl..:l"l!1n11tn1UlJLL~:;"l!1n11tm~1..:lU1:;LllVl II 

hJt~1.J..:lU'tln~..:l1Ui1..:lLL~:;"l!lJ1(;1"l!'tl..:l"l!1m1tm~1..:l L(;1tJ (;1N L~'tl..:l'"l1n Fl'J1~i~~lJfiu1:;Lll'Vl II 'tl1'"l 
" 

Ln (;1'"l1 n"l!1 n 11tm~1..:lii"l!lJ1 (;1 LL~ :;/~1'tl ~1 LL ~il..:lU n ~ LLJ;]'lJ1 m1 tn1ulJii"l!lJ1 (;1 L ~ n.l n~1un~~1'tlij 
~1LL~il..:l'tl~~ihn~1Un~(37) LL(;1nJ;]1..:l'"l1nn11~n~1'lJ'tl..:l Cho LL~:;Flru:;(12) ~YlU~1n~~ 

~') 'tltJ 1..:l~ LtllJL~ n.r tJ L1tJlJL~'tl"l! 1 ~~ lJ~iiYf lJn11~ LL Vfii~~'tl..:l ~ 1..:l '"l~ LLUU"l!lJiin11~UYflJLLUULL'tl..:l 
Ln~U1:;LIl'Vl III (Angle Class 

m 1~ i ~ ~lJfi'lJ'tl..:l"l! 1 n 1~ tmUlJLL~ :;~1..:l'"l1 nIl1Yl~..:l ~.r (;1 ~ 1~:; tJi'1lJ;t 1..:l LL~:;~ n~ru:;n11~UYf lJ 

LLUULL'tl..:l Ln~U1:;Lll'Vl III Ylut~1.J'tltJL lJU1:;"l!1n1~lJ~1nn~1U1:;"l!1mFl'tlLFlLiitJlJ 
... • I I t I ..,J..,J "... .~ " 

n11Yl'"l11ru1llJ11..:l LL~ :;'lJlJ1 (;1'lJ'tl..:l"l!1 n 11 n1~1..:l'Vl LntJ'J"l!'tl..:l nUIl1'J:;l1lJn11~ LL'Vl 

~~~'tl..:l~1..:l'"l(;1LLUU"l!lJ LlJn11~n~1eYlU~1 ~~LnLtltJ~hJiim1~i~~lJfi'tltJ1..:lii,rtJ~1~C\I'Vl1..:l 
~n~nUIl1'J:;YflJnn~LL~~~'tl..:l~1..:l'"l(;1LLUU"l!lJ ~'JlJn11~n~1"l!'tl..:l Vedtofte LL~:;Flru:;(7) ttJi' 

ntJ..:l1lJ~1lUi1..:l"l!'tl..:l"l!1m1tm~1..:l"l!'tl..:l~t1'JtJ~ijYflJm1~LLVfii~~'tl..:l~1..:l'"l~LLUU"l!lJij~n~ru:;'IJ'tl..:l 
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.. cr I I .4 ... ".CJ ..... II" ... ... ~ 
~lJLnLUtJflLflnn'l1mpJIiI,)U~lJ '1f,m~ (;l.:lfln~ru:::"lJ'iI.:I~VllJ ~u~u1iu LLfl:::XULLUUn11LIil1CU LIJIU ~IJI 

iJ LL U') LUlJ L UUI11 ') :::n11~ uifu~ n iJ n 11~uif u~ LLt.iu~ tl Vl ~1'i1 iJ n11~uifui c;) (locked 

occlusion) 1:::~~1.:1ifu~h.:lLLfl:::ifuuu vi1L,xifuLU"lJ1n111n1~1.:1~nIJl1.:1'i1~riu~LU"JIru:::~ 
"lJ1 n 111n 1~1.:1 U.:l~1lJ11tl LlillCU L~U LIJI (;]'iI 1u1~ v'h 1,x 1iI,)1lJtJ1,)"JI'iI.:I"lJ1 m11m~1.:1 ~,)U~1 ~') hI 

ilJ~ufiriUIiI,)1lJtJ1,)~,)U LA'.:I LL U')ifU~1.:1 L(;ltJ Ln (;ln11~1 ri (;l Ld'il~"lJ'iI.:I~,)u 'LA'.:I LLU')ifu~1.:1L ULLU') 

".. ,J.' J'..I 0.. J'.~ s-..I..I," J' 'I .J ..I ". ~ 
~U1~fl.:l LLfl:::'il11il¥"l.:l~fllJl'ilLU'ilVl~1~1Un11"J1U"lJ'iI.:InUm1lJLLVl'1fVl~'iI.:Ifl1.:1'1f.:l"JIU ~Ull,).:IVl~lJ')tJ 

ri1i.:liJn11LIil1CU"lJ'iI.:I"JI1n111n1~1.:1 ~.:ILUn11~n~liIf.:ln~U~1~t]')tJ~iJm1lJm,)"lJ1n111n1~1.:1 
,J. 0.. " .I".~ •. ~ s-..I..I, ~ J' ... .. 
¥"l')Ufl11J1') tJ1,) n'l1 1i11lJn IJlIil:::lJ ~'iln1~lJnUm1lJ LLVl'1fVl~'iI.:Ifl1.:1 ~(;lLLUU"lIUL~lJ"lJU LlJ'ilLVltJunu 

~t1,)tJ~iJm1lJtJ1,)"JI1n111n1~1.:1~,)U~1~')Un~ 

ifU''ilULnLUU~1L~~~1Pi'CU''lJ'iI.:In11Ln(;lifum1lJLL~~~'iI.:I~1.:1~C;)LLUU"lIU(3-5) 
.. 'I ~ ,.. , ..I •• ~ s-..I..I, 
'1f.:l ~Un11I'1n~"lJ'iI.:I Magnusson LLfl:::lilru:::( 1 0) ~U,)1 1JI,)'iltJ1.:1VllJnUn11lJLLVl'1fVl~'iI.:Ifl1.:1~C;)LLUU 

"lIU~iJifU''ilULni,)lJ~,)tJ1'i1tJfl::: 70 "lJ'iI.:In~lJ~,)'ilth.:l~.:I~lJC;) L"J!UL~tJ')riUn11~n~1"lJ'iI.:I Cho • 
, " 

LLfl:::lilru:::(12) Y1~u~,)'ilth.:lin~ru:::L~mriu1'i1tJfl::: 63 "lJ'iI.:In~lJ~,)'iltJ1.:1~.:I~lJ(;l ~,)Un11~n~1 

IiIf.:ln ~.:IhI1~~.:1 L UU~1~1 L~IJI"lJ'iI.:In11Ln c;)ifun11lJ LL ~~~~'iI.:I~1.:1 iii C;)LLUU'1fU LLr;i~.:I ~n~1 
.... tj .. 

~ .. r , r. I 1 ' ..I., .~ s-..I..I, 
iii') 1lJ¥"llJ~Ufi"lJ/M LLlJlfl :::'iI.:I IiIlJ 1:::n'ilU"lJ'iI.:I"lJ1 n11 n 1fl1.:1 VllJ 1JI'il111'):::nun 11lJ LL Vl'1fVl~'iI.:Ifl1.:1 iii (;l • 

.. ,..I •• ~ s-..I..I, ..I •• ~'" " " 
LLUU"lIU ~UIJI,)'ilm.:lVllJnUn11lJLLVl'1fVl~'iI.:Ifl1.:1~.(;lLLUU'1fUVllJnU"lI'ilULn1,)lJ(;l')tJ1'i1tJfl::: 53.6 

Evans(3), Varpio LLfl:::lilru:::(4) 11tJ.:I1U~1n11iJifu''ilULni')1uLU"JI1m11m 
, .~" 'I...~ " • ~.. r.. .~ s-..I..I, 

fl1.:1 LLfl:::nU"lI'ilULn ~UU1L')runum1lJLLVl lJ 1iI,)1lJ¥"llJ~UfinUI11'):::num1lJLL Vl'1fVl~'iI.:Ifl1.:1 iii c;) LLUU • 
'. ( ) " J' ..I, 'I,J. ~ " .~, 1 ''I.J .. "lIU LLIJI Shaplra LLfl:::lilru::: 18 nfl1,),) 1 n11"lJ1 c;) LU'ilVl ') 1.:1 ~U¥"l,)U~IiI.:ILLU')nUfl1.:1 lJ ~1l~1L~IJI~fln • 

"lJ'iI.:In11Ln (;lifUm1lJ LL ~~~'iI.:I~1.:1 ~ (;l LLUU"lIUL~lJ'iI 1u LLr;i27n L~m riUn11iJ"J!'iI.:I~1.:1 1:::~~1.:1~tl'il 
s,-J..J I.J 0 ... ... t.-J.I .. I"; ... 

ifUm1lJLLVl'1fVl~'iI.:Ifl1.:1Vln1fl.:lLIil1CULLfl:::ifun11lJLLVl'1fVl~U.:Ifl1.:1 LU'iI.:I1il1n~,)uIJI')ifu"JI'iI.:Iifun11lJ 

"..1..1 ," ~ .~" 1 .~ "..1..1 .. ,~ 0 'I"" 
LLVl'1fVl~'iI.:Ifl1.:1 1JI'iI.:I'il1I"1tJnnnUC;)1U nflnfl1.:1"J1tNnUnnlJ LLVl'1fVl~U.:Ifl1.:1 LlJULLU')U1 ~~lJU 

J' 1'" " .., ~ ..I '1 '. ~1lJ11tl"lJUlJ1 (;l'iltJ1.:1~nlJl'il.:l(18) '1f.:lLLlJlnIJl1.:11il1nn11I'1n~1"lJ'iI.:I Cho LLfl:::lilru:::( 12) Vl~U,)1 lJlJ 

~,)'iltJ1.:1~iJifun11lJ LL ~~~'iI.:I ~1.:1 ~ (;l LLUU"lIUU11 n!l"J!'iI.:I~1.:1i') 1UL U~')U LA'.:I LL U')ifU~1.:1 1,)lJ t1.:1 

.J' '.~ ",..I..l .. ~!:. ':"". 'I ..l ..• ~ s-..I..I 
1l'il.:l~1.:11:::~,)1.:1nUm1lJ LL Vlfl1.:1'1fVl~U.:I LLfl:::~'iI.:I n11I'1n~1 IiINUlJ ~lJ')tJVllJnUm1lJ LLVl'1fVl~'iI.:I 

OJ 

, •• ..I • .J ' ~ 1.1'1 ,J. ~" .~, , ".~ .~, • fl1.:1 IiI(;lLLUU'1fUL~tJ.:I IiIUL(;lmVllJll'il.:l~1.:1Vl,) lJ ~ U¥"l')U ~1iI.:I LL U')nUfl1.:1 LLfl:::~U,)1 ~lJ')tJnU~1.:1Iil:::lJ 
• OJ 

~ ... ~ s-..I..I, ... .. ".'1 ..I.~. .. ~ .1 -
~'iI n1 ~lJnUn11lJ LL Vl'1fVl~'iI.:Ifl1.:1 ~ (;l LLUU"lIUfl (;lfl.:l LlJ'iI L VltJunu ~lJ,)tJVlnUL1tJ.:I IJI,) LlJUlJn IJI 

Ld'ilifun11lJ LL~~~'iI.:I~1.:1~.:I 'Lc;)tJi') 1u27niJVi f'lVl1.:1 n11,)1.:1 ~') LULL U') L~m L ;1~ 
OJ 

" 'I " J' aI.J • I ....~ s-..I..I, 0, .~ 
(;l1U~nflnfl1.:1~tJ1tJ1lJ"JIU\l1l'il.:llJ1n 'il1IillJLLNC;)U"JI'iI.:InUn11lJLLVl'1fVl~'iI.:Ifl1~n1:::Vl11J1'i1nUn11lJ 
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.,..j.,J .., .~ .,..j.,J .. , ....~ II..I.,J,,~ , 
LL Vl'1lVl\.11..1~fl'N \.11 n n1..ln11).J LL Vl'1lVl\.11..1~fl1~Q n LLN ~1..1~1 nn1..lm1).J LLVl'1lVl~'fl~fl1~ LLj;J ~).J~1).J11tl 

.. ,~ "" " ~ s-I II..I.,J .. , ..... ~ 
LPlfl'fl1..lj;J'fl ~tJVl1~ ~11..1\.11..11'!1'fl~ ~'l1..l LPl~ LL 1..I'lYl1..l ~~'fl n Yl1..Im1).J LL Vl'1lVl\.11..1~ fl1~'fl1~ LPlfl'fl1..lj;J'l'fl'fln ~tJ 

Vl1~ ~11..1;r1~ LL Vl1..l ~~ ViU~1 m1~ ~tl'l uil Pl'l1).J nt)' 1~~'l1..l\.1~~'!I'fl~~'l1..l LA'~ LL 1..I'lYl1..lfh~ nt)'1~ n~11'i1 
• I ... ~ .... ~ II..I.,J, ...:.r ...... ... "tl .,J ... ",J. 
lJn j;J ~'flm~).Jn1..ln11).J LL Vl'1lVl~'fl~fl1~ Pl~LLUU'1I1..I~::LVi).J'!I1..I L).J'fl L VluunuCJ 'lUVl).J Pl'l1).Jm1~ft'l1..l . " ., 
\.1~~'!I'fl~ ~'l 1..1 LA'~ LL 1..I'lYl1..lfh~tJ n ~ 1..I'fl n~ 1 n tl'fl1~ Lil1..I LVi 11 ::~'l1..l LA'~ LL 1..I'lYl1..l~h~ii ~ ru l11..1Lil1..Iltl 

~ ",J. " ,J. ~ ".~ ,,J....,J.... ... " .r 
Vi111 ~Ufl1 '1I~·Ci'l1..l\.11..11'!1'fl~ ft'l1..l ~Pl~ LL 1..I'ln1..l~::LLPlUm1 ft'l1..l\.1fl~ \.11 nft'l1..l\.1fl~).J Pl'l1).J m1~).J1 n'!l1..l 

'fl1~~~ CJflL "'~'l1..l\.1U1i1..lfl~ ~1L'" L il'fl~L 1..ILL 1..I'l\.1U1\.1~~'!I'fl~~'l1..l LA'~ LL1..I'lYl1..li1..lfl~ ~1..I~1L "'~1ri ~ 
.r.,J .r,J..J • I .~ .,..j.,J, • ~. I,J. .~ .,J... , ~" 
Vi1..lVl mn1..lft·1I'fl~lJ1 n'!l'fl~n1..ln11).J LL Vl'1lVl~'fl~ fl1~ LLfl ::1..11 HJftI11'l::Pl ~ LLUU'1l1..l'!l'fl~n1..l'1l ~~nfl1'l ~~ 

" " . 

., ., 
LL 1..I'l ~ ~ ~~ L~).J L 1..1 m1~ n~1tl Lil1..Im1\.11 Pl'l1).J ~ ).J~1..Ifi1::\.1~1~'fl~ filtJ1::n'flu"1J'fl~ 

~, ". I ... .~ ".,J.,J, ... ~t1a1 
'!I 1 n11 ~n1fl1~VJn'fl~ PllJ1::n'flUnUI11'l::n1..lnn).J LL Vl'1lVl~'fl~fl1~fJ ~ LLUU"JI1..I '1I~'fl1~1..11 ~ \l n11 

Vim mru1'flm ~~~ ::Ln ~111'l ::~~ mh'l L~uilfim1il LPl11::i Pl'l1).J tl c;)tl'flU Lfl~~ ~ Pl L;~Vi\.1 LLUU~'fl~ • 
n~).J (binary multiple logistic regression analysis) CJflm1ilLPl11::i~UI~::flfln).J1L1..IltlLLUU 

m1ViU1 n1ru1'fl m~~ LL~fl ::\.1'll'lU~ ::fl~ n~).J L~ n~).J\.1rt~'1l'fl~ ~'l LLtJ1j;J1).J (odd ratio )(38) \.11n~:: 
L "'~).Jm1ViU1 n1ru1flm~~1~~1 n m1il LPl11 ::iVl1~~ ti~~~ n~1'lil Pl'l1).J L~fltlfll~~~~ c;) ~11..1'l1..l 

, ., 
~'l'fl!.h~~::~'fl~ii~11..1'l1..ltJ1::).J1ru 30 Lvl1'!1'fl~~'lLLtJ1~M::(39) ~~L1..Im1~n~tl~'lLLtJ1~~1::~'fl 

II " "" 

'fl~filtJ1::nflu~1~ 1 '!Ifl~'!I1m11n1~1~ ii~~~1..1 11 ~'lLLtJ1 ~~U1..l~'lfl!.h~~~\.1).JC;)Pl'l1~fl~iifl!.h~ 
" ..., 'I. .:t " ...... , .,J .... ~ ".,J .,J, , " 

1..I'flU 330 j;J'l'flU1~ ~ 1..I~11..1'l1..l1..lj;J'fl~).J j;J'l'flU1~Vl).Jn1..lnn).J LL Vl'1lVl ~'fl~ fl1~ Pl c;) LLUU'1I1..IflU1~1..IflU • , , ., 
Pl1~\.1il~ ~'fltJ1::).J1ru 165 ~'l'fl!.h~ m1~11'l~L1..Im1~n~tly'hL1..In~).J~'lfl!.h~~11..1'l1..l 2500 11U • 

... , ..J .... ~ II..I.,J, ... , ~ .c ~ , ... .,J 'I " 
ViUj;J'l'flU1~Vl).Jn1..ln11).J LLVl'1lVl~'fl~fl1~ PlC;)LLUU'1I1..ILViU~ 48 11ULVl11..11..1 ~~ ~).JLViU~ViflVl~:: ~"JIm1 • ., 
il LPl 11::iPl'l 1).J tl ~tl'flU Lfl~~ ~Pl L:a~Vi\.1 LLUU~'fl~ n~).J "''lU;r'fl~1ri C;)'!I'fl~~11..1'l1..l~'lfl!.h~i1 Wl4'U~~ .. " 

tJfu LtJ~u1..Iilfim1il LPl11::\.11 mJ Lil1..Im1il LPl11::i Pl'l1).J tl ~tl'flufl!.h~~1U LLUU~fl~n~).J ~~~::LLU n • 
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.. .r ~....r, .~ II..J..J, ....r. I 
'l Lf'l11::~ f'l'l'n.Jrl2.JYitlfi1::~'l1~111'l ::11 tin 112.J LL Vl'llVl~'fl~~1~ I'J (;l LL1.n.J'lItlmJ'tl~ f'lu1::n'tlU"U'tl~ 

"U1 n11Ln 1fh~VI~:: 1'i1 Vi 1'1. ,",hlr,'h LiltII;f'fl~ 1-n~1t1'ltl~'l'flth~2.J1 n Lvh nu n11~ Lf'l11::i f'l'l12.J 

Cl (;l Cl'tltJ L~~ ~ ~ f'l L;~Yi~ LLUU~'tl~ n~ 2.J LL(;)iHr'fl r1i''tltJ ~'tl hI ~12.J11Cl LmtJu LVI tJU1::~U f'l'l12.J ~ 2.J~'lJfi 

1::~~1~ ~'l LLU1~~1::LL(;)~::~'l (1 'IJ~~~'tlLL(;)~::'tl~ ~u1::n'flu"U'fl~"U1 n11Ln1fh~) ~il (;)'fl~'l LLU1(;112.J 

(111'l::il 'lJn 112.J LL ~~ ~'tl~ ~ 1~ I'J (;l LLUU'lI'IJ) LL~:: hJ ~ 12.J 11ClU'tl n HI~1'fl~ ~u 1::n'tlU"1J'tl~"1J1 n 11 Ln 1 

~1~ ~'l 'I.(;lil~VlfiYi~2.J1 n n~1~1'fli:l ~~ n1::Vl U2.J 1 nn~1 (;)'fl111'l::il'IJn112.J LL ~~~'tl~~1~ I'J(;lLLUU'lI'IJ 

... ::. ..J'I II ...r': ~ "'" "',J ~ ..J .. 
(;l~tI'IJ~2.J n11Vl ~(;l"1n n11'l Lf'l11::~'IJ" ::~12.J11ClYitJ1 n 1CU ~(;l L YitJ~'tl (;111'~'l'IJ"1J'tl~ ~'tln1~Vl"::Ln (;l 

.r..J 'I.'~ ..J'I , .... .r..J'I. , ::. 
L~[;Jn11CUVl~'IJ ,,(;1'tl ~'tln1~Vl":: ~2.J Ln(;lL~[;Jn11CUVl~'IJ "LLUU~tJ1U (crude odds ratios) LVl1'IJ'IJ 

~1 n ~'IJ 'I." ~ m~/'11::~U f'l'l12.J~ 2.J~'lJfi1::~~1~ LL(;) ~ ::'fl~ ~U1::n'flU"U'fl~"U1 n 11 Ln 1~ 1~~il (;)'tl111'l::il'IJ 

~..J , II" J .... ..J ,..J ~ '1.1'1 1:"1 
n112.J LL Vl'1!Vl~'fl~~1~ 1'J(;l LLUU'lItI LL~ ::(;1'tl~ n11f'l1 f'l'l12.J'lJ1 L '1!'tlCl'fl2.J1nVl~ (;l L Vl1Vl"::Lu'IJ ~u ~~ ~tln11 

YitJ1n 1cu1'tln1~ L~tJ~fi~ Lf'l11::i f'l'l12.J Cl (;lCl'tltJ L~~~ ~ f'l L;~Yi~ LLUU~'fl~ n~2.J ,,::~'tl~ L~ 2.J~1'IJ'l'IJ 

~'l'fltl1~ L(;l tJ'fl1""U'tl f'l'l12.J T'l2.J ij'fl"1 n f'l ~ Un ~ 'IJ(;1 n 112.J4' (;lil'IJ 'I. 'lJ2.J ~1 ~VltJ1 ~ tJ~1'tlml'ltJ~1'IJ~ 
L~tJ'l.;r'tl~(;)1~ 1 'l.tlL'tln1~(;)'tlLU 
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j;]111-l~ 5 LL~ (;l-l tJ~n11'V1 (;l~'flU f'I'l1~\.h L~'fl~'fl/l1Ut 'IJ~'l rfj4'u ~'lUn11'V1 (;l~'flU~~~ ~l1'IJ 

L~mriUtJ~[;\1-l1~~~1-lrhL~~U'1l'fl-l~'fl-ltJ1~'JI1mLLuu4'u~ rh1'(;l~'V1(;l~!lU1~LLri ~~LL~'IJ~U'l~11 

'fl11f'1 (ManArc) f'I'l1~U1'lf'l'fl1iJ~ (Corpus) f'I'l1~U1'l'1l1n111m~1-l (EffLen) ~~Lmuu~ 

(Gonial) ~~LmUU~~'l'IJU'IJ (Up) ~~LmUU~~'l'IJ~1-l (Low) f'I'l1~~-l'1l1m11m~1-l~'l'IJVl1uYl'IJ 

m1~ (Ramus) f'I'l1~U1'l'1l1m11m~1-l~'l'IJ~1~'l (Body) f'I'l1~U1'l~'l'IJLfi'-lLL'IJ'lYl'IJ~1-lLf'I~!l'IJ 
f'I~1 (;l (ALD) f'I'l1~nt)1-l~'l'IJwi-l'1l'fl-l~'l'IJLfi'-l LL'IJ'lYl'IJ (PAW) LL~~'1I'IJ1 (;l Lfi'-l~tl (Spee) 

Paired Samples Statistics 

Std. Error 

Mean N Std. Deviation Mean 

Pair ManArcl 34.5000 10 7.05927 2.23234 

1 ManArc2 35.0500 10 5.89939 1.86555 

Pair Corpus 1 66.3500 10 2.68794 .85000 

2 Corpus2 66.3000 10 4.35380 1.37679 

Pair EffLenl 113.1000 10 4.80046 1.51804 

3 EffLen2 112.0000 10 5.54276 1.75278 

Pair Goniall 120.3500 10 9.93884 3.14294 

4 Gonia12 120.4000 10 9.70910 3.07029 

Pair Up1 48.5500 10 5.77567 1.82643 

5 Up2 48.5000 10 5.06623 1.60208 

Pair Low 1 71.7500 10 6.15201 1.94544 

6 Low2 71.9500 10 5.84736 1.84910 

Pair Ramus 1 44.0000 10 5.82142 1.84089 

7 Ramus2 44.4000 10 4.59347 1.45258 

Pair Body 1 74.1500 10 4.06919 1.28679 

8 Body2 74.0500 10 4.27817 1.35288 

Pair ALDl -3.8000 10 5.51866 1.74515 

9 ALD2 -3.8500 10 5.81688 1.83946 

Pair PAWl 47.5500 10 3.41931 1.08128 

10 PAW2 47.6000 10 3.23866 1.02415 

Pair Speel 2.2000 10 1.00554 .31798 

11 Spee2 2.2000 10 1.05935 .33500 
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lJ1111~~ 5 LL~ ~~ CJ~ n11'Vl ~~tlU fil'l1~ti1 L~tl~tlJl1U'l ulJi'l rf3~U ~'lUn11'Vl~~tlU~~~~l1U 
.J., I I ,.J .. I ., It .... .J '1.1' I -- r 
LnU'lnUCJ~lJ11~1:;"''l1~fil1Lll~U'JJtl~~tl~u1:;'JJ1mLLUU'"IU~ fil1'l~'Vl'Vl~~tlU ~P1LLn ~~LL~U~U'l~11 

tl11fil (ManArc) fil'l1~U1'lfiltl1i1~ (Corpus) fil'l1~U1'l·tJ1n111mt'h~ (EffLen) ~~1nLilu~ 

(Gonia I) ~~1nLilu~~'luUU (Up) ~~1nLilU~~'lUfh~ (Low) fil'l1~~~'JJ1n111n1~1~~'lU~1uYlu 

nn~ (Ramus) fil'l1~U1'l'JJ1n111m~1~~'lu~11Ji'l (Body) fil'l1~U1'l~bu1"'~LLU'lYlU~1~LI"l~tlU 

fil~1~ (ALD) fil'l1~nt)1~~'lu,..i~'JJtl~~'lu1"'~LLU'lYlu (PAW) LL~:;'JJU1~1"'~~t1 (Spee) 

Paired Samples Correlations 

N Correlation Sig. 

Pair I ManArc1 & ManArc2 10 .925 .000 

Pair 2 Corpus I & Corpus2 10 .809 .005 

Pair 3 EftLenl & EftLen2 10 .801 .005 

Pair 4 Goniall & Gonial2 10 .970 .000 

Pair 5 Upl & Up2 10 .901 .000 

Pair 6 Lowl & Low2 10 .968 .000 

Pair 7 Ramus I & Ramus2 10 .914 .000 

Pair 8 Body I & Body2 10 .832 .003 

Pair 9 ALDI &ALD2 10 .998 .000 

Pair 10 PAWl &PAW2 10 .985 .000 

Pair II Spee I & Spee2 10 .949 .000 
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..I , J .. ,.,~.,,, ... 
(;]111~'V1 5 LL~IMtJ~n11'V1c;}~'tltJm12-J'\J1L'lf'tlt1'tlJl1tJ ~'\JlJ1')~')lijtJ c;}')tJn11'V1 C;}~'tltJ~2-J2-Jt;1S1'\J 

L~m ntJ tJ~ j;J 1~ 1::;\-1~1~ f'i 1 L1l~tJ"jJ'tl~ ~'tl~1.h::;'lf1 mLLtJtJ'~'tJ f'i f'i11' c;}~'V1 c;}~'tltJ 't~ LLfi 2-J2-J LL2-J'\J~U,)~ 1f 
~ . 

'tl1fl"1 (ManArc) 1"1,)12-Jm,)I"1'tlfiJ~ (Corpus) 1"1,)12-Jm')"jJ1m1'tm~1~ (EffLen) ~2-JLnLiltJ~ 

(Gonial) ~2-JLnLiltJ~~,)'\JtJ'\J (Up) ~2-JLnLiltJ~~,)'\J~1~ (Low) 1"1,)12-J~~"jJ1m1'tm~1~~,)'\Jl11tJ~'\J 

nn2-J (Ramus) 1"1,)12-Jm')"jJ1m1'tm~1~~,)'\J~1~,) (Body) 1"1,)12-Jm,)~,)'\JLfl~LL'\J,)~'\J~1~LI"1~tl'\J 

1"1~1 c;} (ALD) m12-J n~1~~,)'\J\-1i~"jJ'tl~~,)'\J Lfl~ LL '\J')~'\J (PAW) LL~::;"jJ'\J1 c;} Lfl~~tJ (Spee) 

Paired Sample. Te.t 

Paired Differences 

95% Confidence 

Interval of the 

Std. Error Difference 

Mean Std. Deviation Mean Lower Upper t df Sig. (Hailed) 

Pair 1 ManArcl - ManArc -.55000 2.75328 .87066 -2.51958 1.41958 -.632 9 .543 

Pair 2 Corpus I - Corpus2 .05000 2.69207 .85131 -1.87579 1.97579 .059 9 .954 

Pair 3 EffLen I - EffLen2 1.10000 3.33999 1.05620 -1.28929 3.48929 1.041 9 .325 

Pair 4 Goniall - Gonial2 -.05000 2.43185 .76902 -1.78964 1.68964 -.065 9 .950 

Pair 5 Upl- Up2 .05000 2.51053 .79390 -1.74593 1.84593 .063 9 .951 

Pair 6 Lowl - Low2 -.20000 1.54919 .48990 -1.30823 .90823 -.408 9 .693 

Pair 7 Ramus I - Ramus2 -.40000 2.46982 .78102 -2.16680 1.36680 -.512 9 .621 

Pair 8 Bodyl - Body2 .10000 2.42441 .76667 -1.63432 1.83432 .130 9 .899 

Pair 9 ALDI-ALD2 .05000 .49721 .15723 -.30569 .40569 .318 9 .758 

Pair 10 PAWI-PAW2 -.05000 .59861 . 18930 -.47822 .37822 -.264 9 .798 

Pair 11 Spee1 - Spee2 .00000 .33333 . 10541 -.23845 .23845 .000 9 1.000 
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Case Processing Summary 

Unweighted Cases(a) N Percent 

Selected Cases Included in 
95 100.0 

Analysis 

Missing Cases 0 .0 

Total 95 100.0 

Unselected Cases 0 .0 

Total 95 100.0 

a If weight is in effect, see classification table for the total number of cases. 

Dependent Variable Encoding 

Original Value Internal Value 

control 0 

impact 1 

Categorical Variables Codings 

Parameter coding 

Frequency (1) (2) 

CorpusLength Normal 68 .000 .000 

Short 14 1.000 .000 

Long 13 .000 1.000 
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Block 0: Beginning Block 

Classification Tabli,b 

Predicted 

case Percentage 

Observed control impact Correct 

Step 0 case control 0 47 .0 

impact 0 48 100.0 

Overall Percentage 50.5 

a. Constant is included in the model. 

b. The cut value is .500 

Variables in the Equation 

B S.E. Wald df Sig. Exp(B) 

Step 0 Constant .021 .205 .011 1 .918 1.021 

Variables not In the Equation 

Score df Sig. 

Step 0 Variables CorpusLength 1.203 2 .548 

CorpusLength(1 ) .288 1 .592 

CorpusLength(2) .731 1 .393 

Overall Statistics 1.203 2 .548 
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Block 1: Method = Enter 

Omnibus Tests of Model Coefficients 

Chi-square df Sig. 

Step 1 Step 1.210 2 .546 

Block 1.210 2 .546 

Model 1.210 2 .546 

Model Summary 

-2 Log Cox & Snell Nagelkerke 

Step likelihood R Square R Square 

1 130.477(a) .013 .017 

a Estimation terminated at iteration number 3 because parameter estimates changed by less than 

.001. 

Classification Table' 

Predicted 

case Percentage 

Observed control impact Correct 

Step 1 case control 36 11 76.6 

impact 32 16 33.3 

Overall Percentage 54.7 

a. The cut value is .500 
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Variable. In the Equation 

95.0% C.J.for EXP(B) 

B S.E. Wald df Sig. Exp(B) Lower Upper 

Step Corpus Length 1.190 2 .551 
• 

1 CorpusLength(I) .405 .592 .469 1 .494 1.500 .470 4.788 

CorpusLength(2) .588 .620 .900 1 .343 1.800 .534 6.064 

Constant -.118 .243 .235 1 .628 .889 

a. Variable(s) entered on step 1: CorpusLength. 

Case Processing Summary 

a 
Unweighted Cases N Percent 

Selected Cases Included in Analysis 95 100.0 

Missing Cases 0 .0 

Total 95 100.0 

Unselected Cases 0 .0 

Total 95 100.0 

a. If weight is in effect, see classification table for the total 

number of cases. 

Dependent Variable Encoding 

Original Value Internal Value 

control 0 

impact 1 



(;I'W1\1~ 7 LL~ ~\ln11~ LI"l11~il"l,)1~C1 ~C1'fl[J L~~~ ~ l"l'flth\l~1[J LLUU~'fl\ln~~'1I'fl\l ~11"l,)1~m') 

'1I1m1'lm~1\1 ~1~~U,r[J~1~t1l 0.05 

Categorical Variables Codings 

Parameter coding 

Frequency (1) (2) 

CoGn Normal 56 .000 .000 

Short 21 1.000 .000 

Long 18 .000 1.000 

Block 0: Beginning Block 

Classification Tabhjl,b 

Predicted 

case Percentage 

Observed control impact Correct 

Step 0 case control 0 47 .0 

impact 0 48 100.0 

Overall Percentage 50.5 

a. Constant is included in the model. 

b. The cut value is .500 

Variables in the Equation 

B S.E. Wald df Sig. Exp(B) 

Step 0 Constant .021 .205 .011 1 .918 1.021 
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Variables not in the Equation 

Score df Sig. 

Step Variables CoGn 5.879 2 .053 

0 CoGn(1) 3.188 1 .074 

CoGn(2) 4.182 1 .041 

Overall Statistics 5.879 2 .053 

Block 1: Method = Enter 

Omnibus Tests of Model Coefficients 

Chi-square df Sig. 

Step 1 Step 6.051 2 .049 

Block 6.051 2 .049 

Model 6.051 2 .049 

Classification Tabid 

Predicted 

case Percentage 

Observed control impact Correct 

Step 1 case control 14 33 29.8 

impact 7 41 85.4 

Overall Percentage 57.9 

a. The cut value is .500 



Variables In the Equation 

95 .0"10 C.l.for EXP(B) 

B S.E. Wald df Sig. Exp(B) Lower Upper 

Step CoGn 5.537 2 .063 
a 

I CoGn(I) -.693 .535 1.682 I .195 .500 .175 1.425 

CoGn(2) .956 .590 2.621 I .105 2.600 .818 8.267 

Constant .000 .267 .000 I 1.000 1.000 

a. Variable(s) entered on step I: CoGn. 

[;1111~~ 8 LL~(;l~n11t)Lrl11~,rm1~Cl(;lCl'fltlLfl~~~rl'flth~~1t1LLlJlJ~'fl~n~~"1I'fl~fl1rl'l1~~~ 

"1I1n111n1fl1~~'luVf1t1Y1un11~ ~1~~lJl1t1~1~CY 0.05 

Case Processing Summary 

Unweighted Cases(a) N Percent 

Selected Cases Included in 
95 100.0 

Analysis 

Missing Cases 0 .0 

Total 95 100.0 

Unselected Cases 0 .0 

Total 95 100.0 

a If weight is in effect, see classification table for the total number of cases. 
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Dependent Variable Encoding 

Original Value Internal Value 

control 0 

impact 1 

Categorical Variables Codlngs 

Parameter coding 

Frequency (1) (2) 

RamusH Nonnal 59 .000 .000 

Short 13 1.000 .000 

Long 23 .000 1.000 

Block 0: Beginning Block 

Classification Tabh"b 

Predicted 

case Percentage 

Observed control impact Correct 

Step 0 case control 0 47 .0 

impact 0 48 100.0 

Overall Percentage 50.5 

a. Constant is included in the model. 

b. The cut value is .500 
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Variables In the Equation 

B S.E. Wald df Sig. Exp(B) 

Step 0 Constant .021 .205 .011 1 .918 1.021 

Variables not In the Equation 

Score df Sig. 

Step Variables RamusH 1.306 2 .520 

0 RamusH(I) .115 1 .734 

RamusH(2) 1.299 1 .254 

Overall Statistics 1.306 2 .520 

Block 1: Method = Enter 

Omnibus Tests of Model Coefficients 

Chi-square df Sig. 

Step 1 Step 1.315 2 .518 

Block 1.315 2 .518 

Model 1.315 2 .518 
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Model Summary 

-2 Log Cox & Snell Nagelkerke 

Step likelihood R Square R Square 

1 130.373a .014 .018 

a. Estimation tenninated at iteration number 3 because 

parameter estimates changed by less than .001. 

Classification Tabl" 

Predicted 

case Percentage 

Observed control impact Correct 

Step 1 case control 38 9 80.9 

impact 34 14 29.2 

Overall Percentage 54.7 

a. The cut value is .500 



j;J111~~ 8 LL~fMn11i)LFln~lfFl'l1~(lI'l(l'tlULfi~~;iFl'tlth~~1mLtJtJ~'tl~n~~"IItl~~1Fl'l1~~~ 

"111n111n1fh~~'ltn;1uYi'\Jnn~ ~1~~tJ,rU~1"''kl 0.05 

Variable. In the Equation 

95.00A. C.l.for EXP{B) 

B S.E. Wald df Sig. ExP{B) Lower Upper 

Step RamusH 1.291 2 .524 
I 

1 RamusH{J) -.052 .614 .007 1 .932 .949 .285 3.164 

RamusH(2) .544 .501 1.180 1 .277 1.722 .646 4.593 

Constant -.102 .261 .152 1 .696 .903 

a. Variable{s) entered on step 1: RamusH. 

Case Processing Summary 

Unweighted Cases(a) N Percent 

Selected Cases Included in 
95 100.0 

Analysis 

Missing Cases 0 .0 

Total 95 100.0 

Unselected Cases 0 .0 

Total 95 100.0 

a If weight is in effect, see classification table for the total number of cases. 

Dependent Variable Encoding 

Original Value Internal Value 

control 0 

impact 1 
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'!J'1m11n1~'1~~')tI~'1~,) ~1:::~1Jt!tJ~'1~t1J 0.05 

Categorical Variables Codlngs 

Parameter coding 

Frequency (1) (2) 

MandBodyL Normal 70 .000 .000 

Short 4 1.000 .000 

Long 21 .000 1.000 

Block 0: Beginning Block 

Classification Tabli,b 

Predicted 

case Percentage 

Observed control impact Correct 

Step 0 case control 0 47 .0 

impact 0 48 100.0 

Overall Percentage 50.5 

a. Constant is included in the model. 

b. The cut value is .500 

Variables In the Equation 

B S.E. Wald df Sig. Exp(B) 

Step 0 Constant .021 .205 .011 1 .918 1.021 
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Variables not in the Equation 

Score df Sig. 

Step 0 Variables MandBodyL 7.181 2 .028 

MandBodyLO) .000 1 .983 

MandBodyL(2) 7.104 1 .008 

Overall Statistics 7.181 2 .028 

Block 1: Method = Enter 

Omnibus Tests of Model Coefficients 

Chi-square df Sig. 

Step 1 Step 7.482 2 .024 

Block 7.482 2 .024 

Model 7.482 2 .024 

Model Summary 

-2 Log Cox & Snell Nagelkerke 

Step likelihood R Square R Square 

1 124.205a .076 .101 

a. Estimation terminated at iteration number 4 because 

parameter estimates changed by less than .001 . 
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Classification Table' 

Predicted 

case Percentage 

Observed control impact Correct 

Step 1 case control 40 7 85.1 

impact 30 18 37.5 

Overall Percentage 61.1 

a. The cut value is .500 

Variable. In the Equation 

95.0010 C.l.for EXP(B) 

B S.E. Wald df Sig. Exp(B) Lower Upper 

Step MandBodyL 6.561 2 .038 
• 

1 MandBodyL(l) .288 1.029 .078 1 .780 1.333 .178 10.014 

MandBodyL(2) 1.451 .566 6.561 1 .010 4.267 1.406 12.949 

Constant -.288 .242 1.419 1 .234 .750 

a. Variable(s) entered on step 1: MandBodyL. 
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Case Processing Summary 

Unweighted Cases(a) N Percent 

Selected Cases Included in 
95 100.0 

Analysis 

Missing Cases 0 .0 

Total 95 100.0 

Unselected Cases 0 .0 

Total 95 100.0 

a If weight is in effect, see classification table for the total number of cases. 

Dependent Variable Encoding 

Original Value Internal Value 

control 0 

impact 1 

Categorical Variables Codings 

Parameter coding 

Frequency (1) (2) 

MandArch Meso 51 .000 .000 

Brachy 29 1.000 .000 

Dolicho 15 .000 1.000 
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(;l111~~ 1 0 LL~'Mm1'ijLrl11~lfrl'l1lJt1~t1'flUL~~~~rl'flEh~~1mL1J1J~tNn~lJ"1J'fl~fh~lJLLlJ'U~ 
_ .....J ...... 0 ... 
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Block 0: Beginning Block 

Classification Tabl8',b 

Predicted 

case Percentage 

Observed control impact Correct 

Step 0 case control 0 47 .0 

impact 0 48 100.0 

Overall Percentage 50.5 

a. Constant is included in the model. 

b. The cut value is .500 

Variables in the Equation 

B S.E. Wald df Sig. Exp(B) 

Step 0 Constant .021 .205 .Oll 1 .918 1.021 

Variables not in the Equation 

Score df Sig. 

Step 0 Variables MandArch 2.456 2 .293 

MandArch(l) 2.225 1 .136 

MandArch(2) .790 1 .374 

Overall Statistics 2.456 2 .293 
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Block 1: Method = Enter 

Omnibus Tests of Model Coefficients 

Chi-square df Sig. 

Step 1 Step 2.477 2 .290 

Block 2.477 2 .290 

Model 2.477 2 .290 

Model Summary 

-2 Log Cox & Snell Nagelkerke 

Step likelihood R Square R Square 

1 129.211a .026 .034 

a. Estimation terminated at iteration number 3 because 

parameter estimates changed by less than .001 . 

Classification Tabid 

Predicted 

case Percentage 

Observed control impact Correct 

Step 1 case control 36 11 76.6 

impact 30 18 37.5 

Overall Percentage 56.8 

a. The cut value is .500 
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Variable. In the Equation 

95.0% C.l.for EXP(B) 

B S.E. Wald df Sig. Exp(B) Lower Upper 

Step MandArcb 2.417 2 .299 
• 

1 MandArcb(J) .610 .475 1.654 1 .198 1.841 .726 4.666 

MandArcb(2) -.288 .597 .232 1 .630 .750 .233 2.417 

Constant -.118 .281 .176 1 .675 .889 

a. Variable(s) entered on step 1: MandArcb. 

(;111'N~ 11 LLM1,:m11~Lfil11~~fil,)1~C'I~C'I'fltJL~~~~fil'flth-1~1tJLLtJtJ~'fl,:m~~'1I'fl-.1fii1~~LmiltJ~ ~ 

1~~tJ,rtJ~1r)'Y 0.05 

Case Processing Summary 

Unweighted Cases(a) N Percent 

Selected Cases Included in 
95 100.0 

Analysis 

Missing Cases 0 .0 

Total 95 100.0 

Unselected Cases 0 .0 

Total 95 100.0 

a If weight is in effect, see classification table for the total number of cases. 

Dependent Variable Encoding 

Original Value Internal Value 

control 0 

impact 1 
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Categorical Variables Codlngs 

Parameter coding 

Frequency (1) (2) 

GonialAngle NormalBite 47 .000 .000 

DeepBite 44 1.000 .000 

OpenBite 4 .000 1.000 

Block 0: Beginning Block 

Classification Table',b 

Predicted 

case Percentage 

Observed control impact Correct 

Step 0 case control 0 47 .0 

impact 0 48 100.0 

Overall Percentage 50.5 

a. Constant is included in the model. 

b. The cut value is .500 

Variables in the Equation 

B S.E. Wald df Sig. Exp(B) 

Step 0 Constant .021 .205 .011 1 .918 1.021 
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1~~lJt!tJ~1~qj 0.05 

Variables not in the Equation 

Score df 

Step 0 Variables GonialAngle .272 

GonialAngle(1 ) .257 

GonialAngle(2) .000 

Overall Statistics .272 

Block 1: Method = Enter 

Omnibus Tests of Model Coefficients 

Chi-square df Sig. 

Step 1 Step .272 2 .873 

Block .272 2 .873 

Model .272 2 .873 

Model Summary 

-2 Log Cox & Snell Nagelkerke 

Step likelihood R Square R Square 

1 131.415a .003 .004 

a. Estimation tenninated at iteration number 2 because 

parameter estimates changed by less than .001 . 

Sig. 

2 .873 

1 .612 

1 .983 

2 .873 
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Block 0: Beginning Block 

Classification Tabht,b 

Predicted 

case Percentage 

Observed control impact Correct 

Step 0 case control 0 47 .0 

impact 0 48 100.0 

Overall Percentage 50.5 

a. Constant is included in the model. 

b. The cut value is .500 

Variables in the Equation 

B S.E. Wald df Sig. Exp(B) 

Step 0 Constant .021 .205 .011 1 .918 1.021 

Variables not in the Equation 

Score df Sig. 

Step 0 Variables UpGonial 3.856 2 .145 

UpGonial(1) 1.935 1 .164 

UpGonial(2) .855 1 .355 

Overall Statistics 3.856 2 .145 
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Block 1: Method = Enter 

Omnibus Tests of Model Coefficients 

Chi-square df Sig. 

Step 1 Step 3.885 2 .143 

Block 3.885 2 .143 

Model 3.885 2 .143 

Model Summary 

-2 Log Cox & Snell Nagelkerke 

Step likelihood RSquare R Square 

1 127.8038 .040 .053 

a. Estimation tenninated at iteration number 3 because 

parameter estimates changed by less than .001. 

Classification Tabl" 

Predicted 

case Percentage 

Observed control impact Correct 

Step 1 case control 28 19 59.6 

impact 19 29 60.4 

Overall Percentage 60.0 

a. The cut value is .500 
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Variables in the Equation 

95.0% C.Lfor EXP(B) 

B S.E. Wald df Sig. Exp(B) Lower Upper 

Step UpGonial 3.798 2 .150 
a 

1 UpGonial(1) .771 .448 2.963 1 .085 2. 161 .899 5.198 

UpGonial(2) .947 .694 1.865 1 .172 2.579 .662 10.044 

Constant -.388 .297 1.702 1 .192 .679 

a. Variable(s) entered on step 1: UpGonial. 

Case Processing Summary 

Unweighted Cases(a) N Percent 

Selected Cases Included in 
95 100.0 

Analysis 

Missing Cases 0 .0 

Total 95 100.0 

Unselected Cases 0 .0 

Total 95 100.0 

a If weight is in effect, see classification table for the total number of cases. 



(;11n-.1~ 13 LL~CiI-.1n11~L~n::lf~'l1)JClCilCltlUL~~~~~tltl1-.1~1mL1J1J~tl-.1nq)J'Dtl-.1fii1~)JLmilU~ 

~'lU~1-.1 ~1::;1J,rU~1A'C\J 0.05 

Dependent Variable Encoding 

Original Value Internal Value 

control 0 

impact 1 

Categorical Variables Codlngs 

Parameter coding 

Frequency (1) (2) 

LowGonial Nonnal 43 .000 .000 

Small 36 1.000 .000 

Large 16 .000 1.000 

Block 0: Beginning Block 

Classification Tablti'·b 

Predicted 

case Percentage 

Observed control impact Correct 

Step 0 case control 0 47 .0 

impact 0 48 100.0 

Overall Percentage 50.5 

a. Constant is included in the model. 

b. The cut value is .500 
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Variables in the Equation 

B S.E. Wald df Sig. Exp(B) 

Step 0 Constant .021 .205 .011 1 .918 1.021 

Variables not in the Equation 

Score df Sig. 

Step 0 Variables LowGonial .124 2 .940 

LowGonial(1) .118 1 .732 

LowGonial(2) .002 1 .963 

Overall Statistics .124 2 .940 

Block 1: Method = Enter 

Omnibus Tests of Model Coefficients 

Chi-square df Sig. 

Step 1 Step .124 2 .940 

Block .124 2 .940 

Model .124 2 .940 
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Model Summary 

-2 Log Cox & Snell Nagelkerke 

Step likelihood R Square R Square 

1 131.564a .001 .002 

a. Estimation tenninated at iteration number 2 because 

parameter estimates changed by less than .001. 

Classification Tabl" 

Predicted 

case Percentage 

Observed control impact Correct 

Step 1 case control 22 25 46.8 

impact 21 27 56.3 

Overall Percentage 51.6 

a. The cut value is .500 

Variable. In the Equation 

95.0"10 C.l.for EXP(B) 

B S.E. Wald df Sig. Exp(B) Lower Upper 

Step LowGonial .124 2 .940 
a 

I LowGonial(J) .158 .452 .122 I .727 1.171 .483 2.841 

LowGonial(2) .047 .586 .006 1 .937 1.048 .332 3.302 

Constant -.047 .305 .023 1 .879 .955 

a. Variable(s) entered on step 1: LowGoniai. 
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Case Processing Summary 

Unweighted Cases(a) N Percent 

Selected Cases Included in 
88 92.6 

Analysis 

Missing Cases 7 7.4 

Total 95 100.0 

Unselected Cases 0 .0 

Total 95 100.0 

a If weight is in effect, see classification table for the total number of cases. 

Dependent Variable Encoding 

Original Value Internal Value 

control 0 

impact 1 

Categorical Variables Codings 

Parameter coding 

Frequency (1) (2) 

ALDsimple normal 28 .000 .000 

crowding 53 1.000 .000 

spacing 7 .000 1.000 
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Block 0: Beginning Block 

Classification Tabld',b 

Predicted 

case Percentage 

Observed control impact Correct 

Step 0 case control 47 0 100.0 

impact 41 0 .0 

Overall Percentage 53.4 

a. Constant is included in the model. 

b. The cut value is .500 

Variables In the Equation 

B S.E. Wald df Sig. Exp(B) 

Step 0 Constant -.137 .214 .408 1 .523 .872 
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Variables not In the Equation 
--

Score df Sig. 

Step 0 Variables ALDsimple 7.009 2 .030 

ALDsimple(1) 1.383 1 .240 

ALDsimple(2) 3.190 1 .074 

Overall Statistics 7.009 2 .030 

Block 1: Method = Enter 

Omnibus Tests of Model Coefficients 

Chi-square df Sig. 

Step 1 Step 7.407 2 .025 

Block 7.407 2 .025 

Model 7.407 2 .025 

Model Summary 

-2 Log Cox & Snell Nagelkerke 

Step likelihood R Square R Square 

1 114.178a .081 .108 

a. Estimation tenninated at iteration number 4 because 

parameter estimates changed by less than .001. 
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Classification Tabl" 

Predicted 

case Percentage 

Observed control impact Correct I~ 
Step 1 case control 37 10 78.7 

impact 23 18 43.9 

Overall Percentage 62.5 

a. The cut value is .500 

Varlabl" In the Equation 

95.0"10 C.l.for EXP(B) 

B S.E. Wald df Sig. ExP(B) Lower Upper 

Step ALDsimple 6.253 2 .044 
I 

1 ALDsimplc(1) -.931 .483 3.714 1 .054 .394 .153 1.016 

ALDsimplc(2) -2.380 1.150 4.282 1 .039 .093 .010 .882 

Constant .588 .394 2.221 1 .136 1.800 

a. Variablc(s) entered on step 1: ALDsimple. 



(;11~1~~ 15 LL~{;l~m~~Lrl~1~~rl'l1lJCl{;lCl'fltJLfl~~~rl'flth~~1mL1J1J~'fl~n~lJ'1l'fl~f'hrl'l1lJnt)1~ 

~'lt.l~i~'1l'fl~~'lt.lLr'l~LLt.I'lY1t.1fh~ ~~~~UJtJ~1~'U 0,05 

Case Processing Summary 

Unweighted Cases(a) N Percent 

Selected Cases Included in 
88 92.6 

Analysis 

Missing Cases 7 7.4 

Total 95 100.0 

Unselected Cases 0 ,0 

Total 95 100,0 

a If weight is in effect, see classification table for the total number of cases. 

Dependent Variable Encoding 

Original Value Internal Value 

control 0 

impact 1 

Categorical Variables Codings 

Parameter coding 

Frequency (1) (2) 

PAW Normal 41 ,000 ,000 

Small 18 1.000 ,000 

Large 29 .000 1.000 
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Block 0: Beginning Block 

Classification Tabl#·b 

Predicted 

case Percentage 

Observed control impact Correct 

Step 0 case control 47 0 100.0 

impact 41 0 .0 

Overall Percentage 53.4 

a. Constant is included in the model. 

b. The cut value is .500 

Variables in the Equation 

B S.E. Wald df Sig. Exp(B) 

Step 0 Constant -.137 .214 .408 1 .523 .872 

Variables not in the Equation 

Score df Sig. 

Step 0 Variables PAW 6.389 2 .041 

PAW(1) 1.598 1 .206 

PAW(2) 6.227 I .013 

Overall Statistics 6.389 2 .04!j 



111111-3~ 15 LL~ c;t-3n11':3 Lf'l11~\ff'l'l1lJCl c;tCl'elU Lfl~~~ f'l'eltl1-3~1mLtJtJ~'el-3m~lJ'Jl'el-3f"i1f'l'l1lJn~1-3 

~'ltl'"tr-3'Jl'el-3~'ltlL~-3LLtI'lYftl~h-3 ~1~~tJtrU~1~C\J 0.05 

Block 1: Method = Enter 

Omnibus Tests of Model Coefficients 

Chi-square df Sig. 

Step 1 Step 6.461 2 .040 

Block 6.461 2 .040 

Model 6.461 2 .040 

Model Summary 

-2 Log Cox & Snell Nagelkerke 

Step likelihood R Square R Square 

1 115.l24a .071 .095 

a. Estimation tenninated at iteration number 3 because 

parameter estimates changed by less than .001. 

Classification Tabl" 

Predicted 

case Percentage 

Observed control impact Correct 

Step 1 case control 37 10 78.7 

impact 22 19 46.3 

Overall Percentage 63.6 

a. The cut value is .500 
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Varlabl .. In the Equation 

95.0% C.I.for EXP(B) 

B S.E. Wald df Sig. ExP(B) Lower Upper 

Step PAW 6.144 2 .046 
a 

1 PAW(l) -.247 .594 .173 1 .678 .781 .244 2.501 

PAW(2) 1.088 .505 4.641 1 .031 2.969 1.103 7.990 

Constant -.446 .320 1.943 1 .163 .640 

a. Variable(s) entered on step 1: PAW. 

Case Processing Summary 

Unweighted Cases(a) N Percent 

Selected Cases Included in 
88 92.6 

Analysis 

Missing Cases 7 7.4 

Total 95 100.0 

Unselected Cases 0 .0 

Total 95 100.0 

a If weight is in effect, see classification table for the total number of cases. 

Dependent Variable Encoding 

Original Value Internal Value 

control 0 

impact I 
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Categorical Variable. Coding. 

Paramete 

Frequency (1) 

Spee Nonnal 54 .000 

Deep 34 1.000 

Block 0: Beginning Block 

Cla •• lflcatlon Tabl~·b 

Predicted 

case Percentage 

Observed control impact Correct 

Step 0 case control 47 0 100.0 

impact 41 0 .0 

Overall Percentage 53.4 

a. Constant is included in the model. 

b. The cut value is .500 

Variable. In the Equation 

B S.E. Wald df Sig. ExP(B) 

Step 0 Constant -.137 .214 .408 1 .523 .872 
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Variables not In the Equation 

Score df Sig. 

Step 0 Variables Spee(I) 18.654 1 .000 

Overall Statistics 18.654 1 .000 

Block 1: Method = Enter 

Omnibus Tests of Model Coefficients 

Chi-square df Sig. 

Step 1 Step 19.849 1 .000 

Block 19.849 1 .000 

Model 19.849 1 .000 

Model Summary 

-2 Log Cox & Snell Nagelkerke 

Step likelihood R Square RSquare 

1 101.735a .202 .270 

a. Estimation tenninated at iteration number 4 because 

parameter estimates changed by less than .001. 
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Classification Tabl# 

Predicted 

case Percentage 

Observed control impact Correct 

Step 1 case control 28 19 59.6 

impact 6 35 85.4 

Overall Percentage 71.6 

a. The cut value is .500 

Varlabl .. In the Equation 

95.0"10 C.l.for EXP(B) 

B S.E. Wald df Sig. ExP(B) Lower Upper 

Step Spee(J) -2.151 .533 16.321 1 .000 .116 .041 .330 
• 

1 Constant .611 .285 4.596 1 .032 1.842 

a. Variable(s) entered on step 1: Spec. 
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Upper Lower Effective length 
Number Sex Case Age Gonial angle Mandibular arc Ramus height Corpus length Mandibular length 

gonial angle gonial angle of mandible 

1 Male impacted 11 Deep bite Normal Increased Decreased Brachyfacial Increased Normal Normal 

2 Male impacted 11 Open bite Increased Normal Increased Mesofacial Normal Increased Increased 

3 Male impacted 11 Deep bite Decreased Decreased Increased Brachyfacial Increased Normal Increased 

4 Female impacted 11 Normal bite Increased Decreased Increased Mesofacial Increased Normal Increased 

5 Female impacted 13 Deep bite Normal Decreased Normal Brachyfacial Normal Increased Increased 

6 Female impacted 10 Normal bite Normal Normal Normal Mesofacial Normal Normal Normal 

7 Female impacted 12 Normal bite Increased Decreased Normal Mesofacial Increased Normal Normal 

8 Male impacted 11 Normal bite Increased Decreased Increased Mesofacial Normal Normal Normal 

9 Female impacted 10 Deep bite Decreased Normal Normal Mesofacial Increased Decreased Decreased 

10 Male impacted 20 Normal bite Normal Normal Normal Mesofacial Decreased Normal Increased 

11 Male impacted 19 Deep bite Decreased Decreased Decreased Brachyfacial Normal Decreased Normal 

12 Female impacted 28 Normal bite Normal Normal Increased Brachyfacial Increased Increased Increased 

13 Female impacted 17 Deep bite Decreased Decreased Decreased Brachyfacial Normal Decreased Normal 

14 Female impacted 19 Normal bite Decreased Normal Increased Mesofacial Normal Normal Normal 

: 
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Upper Lower Effective length 
Number Sex Case Age Gonial angle Mandibular arc Ramus height Corpus length Mandibular length 

gonial angle gonia I angle of mandible 

15 Female impacted 19 Normal bite Decreased Normal Increased Mesofacial Normal Normal Normal 

16 Female impacted 18 Normal bite Normal Increased Normal Mesofacial Normal Normal Normal 

17 Female impacted 18 Deep bite Normal Decreased Normal Brachyfacial Normal Normal Normal 

18 Male impacted 12 Deep bite Decreased Decreased Normal Brachyfacial Increased Normal Normal 

19 Female impacted 12 Deep bite Decreased Decreased Normal Brachyfacial Increased Normal Increased 

20 Female impacted 14 Deep bite Normal Normal Normal Mesofacial Increased Normal Normal 

21 Female impacted 11 Normal bite Decreased Normal Normal Dolichofacial Normal Normal Normal 

22 Female impacted 12 Normal bite Decreased Increased Normal Dolichofacial Normal Decreased Normal 

23 Female impacted 11 Deep bite Decreased Decreased Normal Brachyfacial Normal Normal Increased 

24 Female impacted 11 Deep bite Increased Normal Increased Brachyfacial Increased Increased Increased 

25 Female impacted 11 Deep bite Increased Increased Decreased Mesofacial Normal Decreased Decreased 

26 Female impacted 11 Normal bite Increased Increased Normal Mesofacial Decreased Normal Increased 

27 Male impacted 13 Deep bite Decreased Decreased Increased Brachyfacial Increased Normal Increased 

28 Male impacted 11 Normal bite Decreased Increased Normal Mesofacial Normal Normal Normal 
---
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Upper Lower Effective length 
Number Sex Case Age Gonial angle Mandibular arc Ramus height Corpus length Mandibular length 

gonial angle gonial angle of mandible 

29 Female impacted 14 Normal bite Decreased Normal Decreased Mesofacial Decreased Normal Normal 

30 Female impacted 11 Normal bite Normal Normal Increased Dolichofacial Normal Normal Increased 

31 Female impacted 12 Deep bite Normal Decreased Normal Brachyfacial Increased Normal Normal 

32 Female impacted 11 Deep bite Normal Decreased Normal Brachyfacial Normal Normal Normal 

33 Male impacted 14 Deep bite Decreased Decreased Normal Brachyfacial Increased Normal Normal 

34 Female impacted 13 Deep bite Normal Decreased Decreased Mesofacial Decreased Decreased Normal 

35 Female impacted 12 Open bite Normal Normal Decreased Dolichofacial Normal Decreased Normal 

36 Female impacted 13 Normal bite Decreased Normal Normal Mesofacial Normal Decreased Normal 

37 Female impacted 12 Deep bite Normal Decreased Normal Mesofacial Normal Increased Increased 

38 Female impacted 10 Normal bite Decreased Increased Normal Brachyfacial Normal Normal Normal 

39 Male impacted 16 Deep bite Decreased Decreased Normal Brachyfacial Normal Normal Normal 

40 Male impacted 19 Deep bite Decreased Normal Normal Dolichofacial Normal Normal Normal 

41 Male impacted 13 Normal bite Normal Normal Normal Mesofacial Normal Normal Normal 

42 Male impacted 10 Normal bite Normal Normal Increased Dolichofacial Decreased Increased Increased 

to 
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Upper Lower Effective length 
Number Sex Case Age Gonial angle Mandibular arc Ramus height Corpus length Mandibular length 

gonial angle gonial angle of mandible 

43 Female impacted 14 Normal bite Normal Normal Normal Mesofacial Normal Normal Normal 

44 Female impacted 13 Normal bite Normal Normal Increased Mesofacial Normal Increased Increased 

45 Female control 13 Deep bite Normal Normal Decreased Mesofacial Normal Normal Normal 

46 Female control 13 Deep bite Normal Normal Normal Mesofacial Increased Normal Normal 

47 Female control 20 Deep bite Decreased Normal Normal Brachyfacial Normal Normal Normal 

48 Male control 13 Deep bite Normal Decreased Normal Brachyfacial Normal Normal Normal 

49 Male control 14 Normal bite Normal Increased Normal Mesofacial Normal Normal Normal 

50 Male control 11 Deep bite Decreased Decreased Normal Brachyfacial Increased Normal Normal 

51 Female control 12 Normal bite Normal Normal Normal Dolichofacial Normal Normal Normal 

52 Female control 11 Normal bite Normal Normal Normal Mesofacial Normal Normal Normal 

53 Female control 11 Normal bite Normal Increased Decreased Mesofacial Normal Decreased Decreased 

54 Female control 11 Normal bite Normal Normal Normal Dolichofacial Normal Increased Increased 

55 Male control 13 Deep bite Normal Decreased Normal Brachyfacial Normal Normal Normal 

56 Female control 12 Normal bite Normal Decreased Decreased Brachyfacial Normal Normal Normal 
- -
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Upper Lower Effective length 
Number Sex Case Age Gonial angle Mandibular arc Ramus height Corpus length Mandibular length 

gonial angle gonial angle of mandible 

57 Male control 11 Normal bite Normal Increased Increased Dolichofacial Normal Normal Normal 

58 Female control 14 Normal bite Decreased Normal Normal Mesofacial Increased Normal Normal 

59 Female control 14 Normal bite Normal Increased Normal Mesofacial Normal Decreased Normal 

60 Female control 13 Deep bite Normal Decreased Normal Mesofacial Normal Normal Normal 

61 Male control 11 Deep bite Decreased Decreased Increased Mesofacial Increased Increased Increased 

62 Female control 14 Normal bite Normal Decreased Decreased Mesofacial Decreased Decreased Normal 

63 Female control 11 Deep bite Decreased Normal Normal Mesofacial Normal Normal Increased 

64 Female control 14 Deep bite Normal Normal Normal Mesofacial Increased Normal Normal 

65 Male control 13 Open bite Normal Increased Normal Mesofacial Normal Normal Normal 

66 Male control 14 Normal bite Normal Normal Normal Brachyfacial Normal Normal Normal 

67 Female control 13 Normal bite Increased Normal Normal Mesofacial Normal Increased Normal 

68 Male control 12 Deep bite Decreased Normal Decreased Mesofacial Normal Decreased Normal 

69 Male control 11 Normal bite Normal Normal Decreased Dolichofacial Decreased Normal Normal 

70 Female control 11 Deep bite Normal Decreased Decreased Mesofacial Normal Normal Normal 

HL-.. .. 

CD 
-...j 

" 



lJI111~~ 17 LL~",~;rtllJ~~'l;;'"I1nI11~f~~ritlUn11fmn'tl~~')tlth~41U,)U 95 Flu~lflun1nLFl11::,rFl,)1lJC1"'C1tltJL~~~~Fltlth~~1ULL1J1J~tl~n~lJ 
~ . 

Upper Lower Effective length 
Number Sex Case Age Gonial angle Mandibular arc Ramus height Corpus length Mandibular length 

gonial angle gonial angle of mandible 

71 Female control 11 Deep bite Decreased Decreased Decreased Mesofacial Normal Decreased Normal 

72 Female control 11 Normal bite Increased Decreased Decreased Mesofacial Decreased Normal Normal 

73 Male control 11 Deep bite Normal Increased Normal Dolichofacial Decreased Normal Increased 

74 Male control 11 Deep bite Normal Decreased Decreased Mesofacial Normal Normal Normal 

75 Female control 11 Open bite Increased Normal Normal Dolichofacial Decreased Normal Normal 

76 Female control 12 Deep bite Decreased Normal Decreased Dolichofacial Normal Decreased Decreased 

77 Female control 11 Normal bite Decreased Increased Normal Mesofacial Normal Normal Normal 

78 Female control 11 Normal bite Normal Increased Decreased Dolichofacial Normal Normal Normal 

79 Male control 11 Deep bite Decreased Normal Increased Mesofacial Increased Increased Increased 

80 Male control 12 Normal bite Normal Normal Normal Mesofacial Increased Normal Normal 

81 Female control 14 Deep bite Normal Decreased Decreased Brachyfacial Normal Normal Normal 

82 Male control 14 Normal bite Normal Normal Normal Dolichofacial Decreased Normal Normal 

83 Male control 12 Deep bite Normal Decreased Normal Brachyfacial Normal Normal Normal 

84 Male control 13 Deep bite Decreased Normal Increased Mesofacial Increased Normal Normal 

CD 
(XI 
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Upper Lower Effective length 
Number Sex Case Age Gonial angle Mandibular arc Ramus height Corpus length Mandibular length 

gonial angle gonial angle of mandible 

85 Male control 13 Deep bite Normal Decreased Normal Mesofacial Normal Normal Normal 

86 Female control 10 Normal bite Normal Decreased Normal Mesofacial Decreased Normal Normal 

87 Female control 19 Normal bite Decreased Normal Normal Mesofacial Normal Normal Normal 

88 Male control 28 Deep bite Decreased Decreased Normal Brachyfacial Normal Normal Normal 

89 Female control 18 Normal bite Decreased Normal Normal Mesofacial Normal Normal Normal 

90 Male control 17 Deep bite Decreased Decreased Decreased Brachyfacial Increased Normal Normal 

91 Female control 20 Normal bite Increased Normal Increased Brachyfacial Normal Increased Normal 

92 Female impacted 12 Normal bite Decreased Decreased Increased Brachyfacial Increased Increased Increased 

93 Male impacted 12 Normal bite Normal Increased Normal Mesofacial Normal Normal Normal 

94 Female impacted 12 Normal bite Decreased Normal Normal Mesofacial Decreased Normal Normal 

95 Female impacted 19 Normal bite Decreased Normal Normal Mesofacial Normal Normal Normal 

co 
co 
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Lower 

Number Sex Case Age PAW Curve of Spee 
ALD 

1 Male impacted 11 Normal Increased Excessive 

2 Male impacted 11 Normal Normal Normal 

3 Male impacted 11 

4 Female impacted 11 

5 Female impacted 13 Normal Increased Normal 

6 Female impacted 10 Normal Normal Normal ! 

7 Female impacted 12 

8 Male impacted 11 Crowding Decreased Normal 

9 Female impacted 10 Crowding Decreased Excessive 

10 Male impacted 20 Normal Normal Normal 

11 Male impacted 19 Normal Increased Normal 

12 Female impacted 28 Normal Increased Normal 

~ 
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Lower 
Number Sex Case Age PAW Curve of Spee 

ALD 

13 Female impacted 17 Crowding Increased Normal 

14 Female impacted 19 Crowding Normal Normal 

15 Female impacted 19 Spacing Increased Normal 

16 Female impacted 18 Crowding Normal Normal 

17 Female impacted 18 

18 Male impacted 12 Crowding Increased Normal 

19 Female impacted 12 Normal Increased Normal 

20 Female impacted 14 Crowding Increased Normal 

21 Female impacted 11 

22 Female impacted 12 Normal Normal Normal 

23 Female impacted 11 Normal Normal Normal 

24 Female impacted 11 Normal Increased Normal 

25 Female impacted 11 Crowding Decreased Excessive 

26 Female impacted 11 Crowding Normal Normal 
-
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Lower 

Number Sex Case Age PAW Curve of Spee 
ALD 

27 Male impacted 13 Normal Normal Normal 

28 Male impacted 11 

29 Female impacted 14 Crowding Normal Normal 

30 Female impacted 11 

31 Female impacted 12 Normal Normal Normal 

32 Female impacted 11 Crowding Normal Normal 

33 Male impacted 14 Crowding Decreased Normal 

34 Female impacted 13 Crowding Increased Normal 

35 Female impacted 12 Normal Decreased Excessive 

36 Female impacted 13 Crowding Normal Normal 

37 Female impacted 12 Normal Decreased Normal 

38 Female impacted 10 Crowding Normal Normal 

39 Male impacted 16 Crowding Increased Normal 

40 Male impacted 19 Crowding Increased Normal 
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o 
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Lower 
Curve of Spee I Number Sex Case Age PAW 

ALD 

41 Male impacted 13 Crowding Increased Excessive 

42 Male impacted 10 Normal Normal Normal 

43 Female impacted 14 Crowding Increased Normal 

44 Female impacted 13 Crowding Increased Normal 

45 Female control 13 Crowding Normal Excessive 

46 Female control 13 Spacing Normal Normal 

47 Female control 20 Crowding Normal Excessive 

48 Male control 13 Normal Increased Excessive 

49 Male control 14 Crowding Increased Excessive 

50 Male control 11 Crowding Decreased Normal 

51 Female control 12 Crowding Decreased Excessive 

52 Female control 11 Normal Normal Normal 

53 Female control 11 Normal Decreased Normal 

54 Female control 11 Normal Increased Excessive 
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Number Sex Case Age PAW Curve of Spee 
ALD 

55 Male control 13 Crowding Decreased Excessive 

56 Female control 12 Spacing Normal Excessive 

57 Male control 11 Crowding Normal Excessive 

58 Female control 14 Normal Normal Excessive 

59 Female control 14 Crowding Normal Normal 

60 Female control 13 Crowding Decreased Excessive 

61 Male control 11 Crowding Increased Normal 

62 Female control 14 Crowding Normal Excessive 

63 Female control 11 Crowding Decreased Normal 

64 Female control 14 Crowding Increased Normal 

65 Male control 13 Spacing Increased Excessive 

66 Male control 14 Crowding Decreased Excessive 

67 Female control 13 Crowding Normal Excessive 

68 Male control 12 Crowding Normal Excessive 
---
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Lower 
Number Sex Case Age PAW Curve of Spee 

ALD 

69 Male control 11 Normal Normal Excessive 

70 Female control 11 Crowding Normal Excessive 

71 Female control 11 Crowding Normal Excessive 

72 Female control 11 Spacing Normal Excessive 

73 Male control 11 Crowding Normal Excessive 

74 Male control 11 Crowding Increased Excessive 

75 Female control 11 Normal Increased Normal 

76 Female control 12 Crowding Normal Excessive 

77 Female control 11 Crowding Normal Normal 

78 Female control 11 Crowding Normal Normal 

79 Male control 11 Crowding Decreased Excessive 

80 Male control 12 Normal Increased Normal 

81 Female control 14 Normal Normal Normal 

82 Male control 14 Normal Decreased Excessive 
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Lower 
Number Sex Case Age PAW Curve of Spee 

ALD 

83 Male control 12 Spacing Normal Excessive 

84 Male control 13 Crowding Increased Normal 

85 Male control 13 Crowding Decreased Normal 

86 Female control 10 Spacing Normal Normal 

87 Female control 19 Crowding Normal Normal 

88 Male control 28 Crowding Normal Normal 

89 Female control 18 Crowding Normal Normal 

90 Male control 17 Crowding Decreased Excessive 

91 Female control 20 Crowding Decreased Excessive 

92 Female impacted 12 Normal Normal Excessive 

93 Male impacted 12 Normal Increased Normal 

94 Female impacted 12 Crowding Increased Normal 

95 Female impacted 19 Crowding Increased Normal 

. 
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