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Fl11~'t11~11tlL"il11t116l116lJ'f)-3il11L~fJ-36lJ'f)-3R1H~
I I

L"111 "-3 LL~~U" Ln'f)~'f)-3 (9l1-31tJ m1" ViU11L91 fJL~Vi1'f)

11Jt ~ il ";) ~'1] il r11 ~"(9) LL" 1 'ii1 U £911

, . - , ,
b'W~~iJ 1.G1!1::I.~f1 b'Wf11~ 'VI.~., Ph.D.

..

tliJ1'GAJU 'J'31eJ~~2.
-a3JoWU6 ffi\jfjU1Bn~2.
1 /11~~'D1iu~n11~~~.;rU ~ru~iU~LL YiVlUPl1~~f ~~1~-1n1ro~"'1~VlU1iiu.
2 Q~~mruru1~1 ~ru:;iU~LLYiVlUPl1~~f ,,!~1~-1n1ro~"'1~VlU1iiu

'U'VIfi'm,ji) -,

?610t/'1:."'; L ~'f)~nM1P1,)1).1~1).11'ft11 un1'fvi1i1 (reproducibility) 'IJ!J~n1'fL~U~'IJ'f)~~'f~:; (head orientation).
1 Uv11ii~ LL~:;UU L~u1-DLL~:;l).1"l-Dn'f:;.,nL ~!J-rl')un1""u~LL U,)~1U~1

?~".:?Hm'l 'f)1~1~~P1i~!Ju?i~viu~LLYlV1{J~1U,)U 38P1U LYlPI'D1U 13 flU "..ru~ 25 flU 'f)1ULIil;ULv11r1U 21tJ. ~ .
1 L~'f)U vi1n1'fci1u1l1Y1"..ii1;'1u.jj1~;")unt\'!J~ci1u1l1Y1~~~'f)~L~ul-D~1l1,):;LL')~t\'!J).IL~u,)r1u1u 4 iin~ru:;~!J 1)

ii~"..ii~~'f~ ~!J~IiI'f~ 2) ii~"..ii~IiI'f~ ~'f)~IiI'f~LL~:;1-Dn'f:;.,nn1""U~'f:;iluLLU,)~1UIiI1 3) uuiI,)IiI'f~ ~'f)~~'f~ 4) UU

iI')~'f~ ~!J~~'f~LL~:;1-Dn'f:;.,nn1""U~'f:;iluLLU,)~1U~1 vi1n1'fci1U1l1Y1vT~ 4 iin~ru:;~1U,)U 2 P1#~1U'f:;U:;L,)~1

~, - '" .. ~~ z . -, , .
V1""1~nU!JU1~U!JU 1 L~!JU 1l1Y1~.,~'f)~V1~"..~~.,:;t1nU1~1,)~P11).1).1'f:;"",)1~ Glabella-Subnasale Lme (GSL).. .
LL~:; True Vertical Line (TVL) ;")uL1Jrun'f).l Photoshop 7.0 L~u~).IiI~n1oi1').,:;tJn1-DLUuiI,)LLV1U~'f)~n1'fL~U~

~'f)~~'f~:;~'f)~n1oi).l!J1~1~~P1'f.
u.m'lRn~ YlU~11~31f1,)1~LL~n~1~V11~~Cl~!Ju1~31iiu~1f"iry'f:;""~1~~).I GS~- TVL ~1;"'1nn1'fci1u1l1Y1

vT~~!J~fI#~l uvT~ 4 iin~ru:; P1,)1~LL~n~1~'IJ'f)~f'i1LIil;U'IJ!J~~~ GSL- TVL 'f:;""~1~n1'fci1U1l1Y1P1#~~"..d~LL~:;~!J~.
1U"vi1ii~ v11ii~~!J~n'f:;.,n v11UULL~:;v11UU~!J~n'f:;.,nLv11r1U 1.16 0.50 0.14 LL~:; 0.13 'f)~Pl1~1~tti1i1U LL~:;31f'i1

method error Lvi1r1U 2.99 2.95 1.78 LL~:; 2.46 'f)~Pl11i11~tti1i1U

"'It/ n1'fL~U~'IJ'f)~;;'f~:;1 Uvi1uu31LL U') L ii).l~.,:;vi1i11;'~1un~1vi1ii~ ~'f~:;31LL U') L ii).l~":;L~u1 uvi1J~).I1nn~1.

(') 'tiu~ "W1'1 2546;26: 193-9)--- .a.a 4.f ,.:. '4
R1i91R'l': n11tfJE1-1T/fJ-1P/1h'::?J1;.1fi11;.1'D1?J n11Y/1'D1 y/1U-1 Y/1E1U n1::~n

L,jU""')U~t1~~~~~-n1 LP11~n11~:.jUV11~";U~n11~ (665- 31 2) LL~:: 1~':fUL~UV1U'f)~~U Um17J:.jU LP11~m17J:.jUV11~" ,

";U~n11~3205-312#O3/2545 P1CU::";U~LL~V1UPl1~~f LL~::L~UVJU':f-n~1jiL1:tn~~LI1-n "w1~~n1ru~~17JV1U1-iiU
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'U'V1'U.1 n1:;u')un11ii1vi11 ~Lii~n1'iL tfjfJ~"IJ'f)~P11M:;L'"l13.Jfi113.J'D1 [Ii

';U ,,:;(lnri1~u~ 1~fJn113.J'f)~L'"l1~1uii1~~U1~1'f)3.J'f)~~L'"l1"IJ'f)~.. ..

r;i',)L'f)~lun1:;"n~1'f)Lii~"1nlin~ru:;Vl1~~1'J:; vi1"IJ'f)~i1~n1fJ

'1~'1 ~~~,)1vi1n11V1~~'f)uri'f)UL~'f)~1~,)13.J~13.J()1(ll un11vi1-d1

(reproducibility )"IJ'f)~n11Ltfj fJ~"IJ'f)~P11~:;L'"l13.Jfi113.J'D1~ LL~:;

CJ~"IJ'f)~vi1"IJ'f)~i1~n1fJL -rlUvi1.j~~1'f)vi1tjUii1 ~~'f)n11Ltfj fJ~l U

LL u')n3.JL~fJ"IJ'f)~P11~:;~1~3.J1nU'f)fJL ~fJ~l~

n1'i~ti"tfi EJ LL~ ~,)1~ LLtJUm 'i:;n~Y11~.;r U ~ n 'i'i),Jr.j~.fr U.j U

tiEJ),Jl-nLLu,)~1~~~lun::1~~n~1~~ (intracranial reference

line) ,,1nIl1wr\1 EJ:;~~ n::1 ~~ n ~'i~::~ 1U.JJ 1~ (lateral

cephalogram)L~~1"::LUUL'D~~1-u1'11'fl'flUL W~U (Sella-

Nasion plane, SN plane) ~1'flLL ~1~F1L YJf~~'fJ1'D'flU.;r~L W~U

(Frankfurt Horizontal plane. FH plane) L~'fltl'i::L~U

f),)1),J~),J-j.iu fi~'fl~n'i::~n~1 n11 Ln'iUut:i1~nu ~1un:: 1 ~~ n P\1~::.
" ..

f)')1),J'i),J ii U 'if 'i::~~1~ n1::~ n~1 n 11Ln 1UU~ 1~ LL~::),J ),J~'fl~" .
.fru 1-3 ~~~.JJ'fl~ ULL~~~1n11n),JLL~::L~EJ~'fl~~'i~::L~~~~~'fl

tI - _..~ '1" oJ
n11 1::L),JULL~::,)Lf)'i1::~~n~ru::~'fl~n:: ~ ~~nP\'i~:: L U'fl~,,1n

.. 0" 0 , ,,-
SN plane ~'i'fl FH plane tJnn1~u~~,)EJ~1LL ~U~'IJ'fl~'fl1~'fl~

~'flEJlun::1~~nL'fl~"

~1U~~fJd~~vi1;fuL~'1)fin~1P1'"J1),J'jq1),J1'itlLUn1'ivi1.J1

(reproducibility) 'IJ'1)~n1'iL~fJ~'IJ'1)~ Pi 'i~::1J11),Jfi'i'i),J'D1 ~

l~fJ L -K1I11'1) 1),J1-Kn'i::~n\i1'jq1fJIJ11 L U vi101t~nuvi1uu 1~ fJvi1n1'i

-~ ~ ," '*" '1.1
Lu'ifJUL V1fJU),J),J'i::1I1'"J1~L'jqUV1~1n~1n1l1U1~1n (Glabella) ~u,

ii~~1u~),Jn (Subnasale) nuLt{iuLuLLU'"J~~ (true vertical line)
.. "

~1n1l1Wc11fJ~1u.ji1~'IJ'1)~P1'i~:: 'lJru::OIt~LL~::UU c11fJ 2 P1f~LU

'"J1'i::1f11~nUl1)u1~11n~1~n111.jfLL ~'Jtl)1~~~ 1 ~n::l \-1~nP11~::11)1~~U

~f)'J1~LL111111'J~1~'jq~1 ~LLIJi~::Uf)f)~ ~1nn11~n~11 ~11)~~" .
~U~1F11L~U~LU~~1~1~1~ (standard deviation) ~11)~LL ~'J

..

tl)1~~~~1~11~1~Y11~L'D~~11~L~~1M (conventional intrac-
..

ranial cephalometric reference plane) L-rl~ SN. Frankfurt.
, ..'" ,~ 4

Palatal plane Y1~~11) true vemcallIne ~f)1LY11nU 5-6 I1)~Pl1

r;i~.j~1 ~~U'JU~~f)'J1~LL111111'J~~I1)~r;i1LL \-1,j~tl)1~~~1Ji1~ 1111

~1n1~~1~::LtJ~ Sella. Nasion. Orbitale, Porion LLU'J

tl)1~~~1 un::l \-1~nP11~:: 1~1~t1~ul1)nC;~n11L~u~~1~fi11~-n1~

~11)~P11~:: ~::vi11 ~n11LL111~~r;i1 LL \-1,j~LL~::f)'J1~i~viu;~I1)~

n1::~ n~1n111n1LL~::.;J'U 1 ~f11~1~~ L ~U~L uu 111~1n~~~::~ ~~"

IJi 11) n11~u~rf{ U LL~::'J1~ LL~~ n111n ~Y11~viu~ n 11~~ ~.;J' U

~~

'Jfjn1'a\'lG1~R1~

ril'v1ti[;1~~LL1[;1-1i'f}3.JL ~'f}vilnl'ic11tJI11Yir;i'~LL~[;1~Lti'itJ~ 1"
'i:;tJ:;V11~'i:;'vI~I~n-1i'f}~~1~~1n'f}I~I~2!P1'i 1 50 L"Dti~LiJ~'i LL~:;

'i:;tJ:;V11~'i:;'vI~I~'f}tJn'irUul~ltJ~ILL~:;'f}1~1~2! P1'i~I~ 1 30.
L"Dti~L3.J~'i 1[;1tJL~P1113.J~~1I'f}~n-1i'f}~1[;1tJLLU~LUti 2 in~cu:; Lti"

.:. ."1 ~ 4 ."1
.1Iru:;ti~ Luti'i:;tJ:; 1 00 L"Dti~L3.J~'i LL~:;1ICU:;tJtiLuti'i:;tJ:; 130

L"Dti~L3.J~'i ~'U1n'vli~LUti~~1 LL-1i1L.jf~n~~1Itil[;1 200 n13.J"
!j[;1~ [;1n1JL~tiLrati~ r;iILUtiti11ril'v1ti[;1L~tiL tiLL ti1 ~~~1~ (true

vertical line) ~ 1ti'f}tJn'irUril'v1ti[;1LL ti1~ltJ~I~:;tJ'i:;n'f}1J.
ft1tJLLcJtin'i:;~nL~111til[;1 1 *6 ;j1LL~:;1IIvf~1~'vI:;1~tJUILLcJti

n'i:;~n3.JltJ'i:;n'f}1JYi1l1~ ~ 1~'vI:;L~ ~ ~'Ulnn 1JLL ti1'i11J o1f ~
.I~ .I.,J . ,.r 4 '1" ~

~13.J1'iC1u'i1JLu~ tJtiUlI LL 'vIti~1I ti 'vI'i 'f}~~L~ ~13.J'i:;[;11J ~ltJ~1

"
1I'f}~~V1[;1~'f}~"

1 un'icU~~n~1,) n1'i~L~'i1~.J~,)1),Ji),J.fiufi~'f)~n'i~~n~1
"

n'i'iln'ilJu~1~nlJ~1un~ 1 ~~ n P1'i~~LL~~~,)1),Ji),J.fiu fi'i~~~1~
..

n'i~~n~1n'i'iln'ilJ~~1~1 u~ru~.{i P1'i~~~'f)~fJU,)fJLff) fJ~'f) fJ"l u" ""

~f11')~unUl~1),Jfi'i'i),J-n1U1 (natural head orientation) ~~

vi11~fJn1'il.jff11Yiti1fJ:;~~1;i'1u']1~~'f)~n~1 ~~nP1'i~~.{iti1fJl u

~ru~.{ifJu,)fJ),J'f)~~'i~1 U'i~~lJ~1fJ~11UV11~~1u~ii1 ~1'f)),J'f)~"
~L~1~'f)~ ~11Ji,)L 'f)~ 1 un'i~~nlJU~ii~~1U~ii15 U1~~~~.;]'f)UC;~
"

n1'iLff)fJ~IJi')~'f)~P1'i~~.{i LL .;]~1~LL~~~,)1),Ji),J.fiufiL ULL U,)~1),J

fJUI.{iLL .;]~1~~'f)~~,)UlJ11~ 1 ri~~vi11 iin1'i~U~tflfJLL~~,)1~LL~U
~ '1" " ~.r 6

n1'i'in~ ~~nn~'f)~L ~),J1~~),JfJ~~U"

';'11f}1~1~2T Pl1oD' ~ L 11 u U ~ (;1 PI ru::.;) U(;1 LL ~ YlfJ Pl1 ~ (;1f

"~1~."n1ru~~1~YlfJ1ifJ .ffuu~ 2 LL~::3 ~1U,)U 38 PlU L ~PI,
'D1fJ 13 PlU ~ru~ 25 P1U 1f}1fJL'U~fJ1J1::~1ru 21 U 1 L~If}U

w ,
0' """"" 0 ~~

~1Yl1n11C11fJf11~~U1Yl1~~1U'lJ1~~,)fJn~'f)~C11fJf11~~,,(;1If)~

Fujifilm 8602 lU~f11,)::LL')~~If}~L~fJ')riu 1~fJLLu~n11

t11fJf11~lf}lf}nLUU 4 in~ru::r;i'~1;]'f)11Jd

1. ,j~~ii:~(;11~LL~::~If}~(;11~11J"1U~ii1 ~~1Ji1LL~U~

P11~::1-:ilf}fJ1UI;i1LL ~.J"'~1~n~lJ1fJ~~~ 1~fJP11~::"1f}~1"JL~fJ~" " ,
.. ~ .J'

~1If}lJ~LlJfJ,)
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0 0'0'0".' "00 . 0 n1::~n

130

L'D~~L3JtJ11

150

Len\.!~L2J(;11

(Glabella-Subnasale line, GSL) ~~1n'j'~'.I~1-3~~UU~~~
, " ,

'.Iii1~1n (Glabella) Luii-3~1u~).Jn (Subnasale) iL~~L;'u1u.. "

LLU'l~-3 (true vertical line, TVL) 1~tJ1-nLu'j'LLn'j').J Photoshop

version 7.0 r;i'-3'j'U~ 2 1~tJ).J).Jr;i'-3n~1'l~~tln1.jfLuur;i"lLLVIU
" , "

. .-
'lI'fJ~n1'j'L:ijtJ~'lI'fJ~~'j'~~'lI'fJ~n~).Jr;i"l'fJrJ1~ ~1n,;{u.J1Pi1).J).J GSL-, ,

TVL ~;;~L~vt~ 2 f1#~ 1ULLui~~n~).J).J1vi1n1'j'~Lf1'j'1~~~'lt],

r;i"l~n~~'ltJ1U'j'LLn'j').J SPSS 1 0.0 'j'~1J1JUnif~n1'j'~u1~'l';;1~tJ

VI~~'fJ1JPi1~n~ paired t-test ~'j'~r;i'1Jf1'l1).JL~'fJ~U 0.05

(p < 0.05) LL~~f'i1\.!'lruPi1 Dahlberg's fonnula '.I1'fJ method

error = -vlli~ 1uvt~~n~).J,
, ~~'1!:"1 ~~ .(d= ~~~1~'lI'fJ~~).JVI'l~L~LUf1'j'~VI 1 LL~~ 2, n = ~1U'l~

'lI'fJ~'fJ1~1~.;Jf1'j' )U nli\'~-3

oJ ... ~ .
'a'lJ'VI 1 I.l.alil~n1'a'J1~1iI11.1.\'iU~G11~I.'WO1n1'ag11J~1'W
..

Figure 1 Shows setting for photograph recording

2. ,r~\-lii'~[;11~ ~~tJi1LL ~u~P11~~1 ~'f)tJl UtJi1LL ~U~~1~n" "
~ 1 '" " 1 "" .. ~.J' v ~"

~lJ1tJV1~~ ~tJ~1~~[;1'f)~ ~L'f)tJ~~1'f)lJ~LlJtJ'"J ~'CI~~1nUUn.
vi1m1uflJ1~v1lJ'f)un1nf\i1~1tJ[;111~~V1~'CI'f)~~'f)~L~U[;11. "
[;1uL'f)~1un1~~n

3. !jUv1'"J[;11~LL'CI~~'f)~[;11~1ur;i'1u~u1 ~~tJi1L~ ~U~P11~~

1" it . , ~".. ~ 1 '" " 1 ' '" ..
~'f)tJ U[;11LL~U~V11~n~lJ1tJV1~~ ~tJ~1~~[;1'f)~ ~L'f)tJ~~1'f)" " .

~ .J'
lJ~LlJtJ'"J

4. tjUr;J')~'i~ loI~c;i1LL ~U~~'i~::1\X'f)iJ1 Uc;i1LL ~U~~1~n" "
~ '1" "'I'" .. 4.,:' ~ 1:-

~1J1fJV1~~ L~fJP1'i~::~'f)~L~L'f)fJ~~'i'f)1J~L1JfJ,) ~'iI~~1nUU.
rivi1n1'iuf1J'i::c;i'1J'f)Un'infu1~1fJ~11\Xc'JV1~'iI'f)~~'f)~L~U~1. "

~uL'f)~1un'i::~n

~1 n 'f}1~1~ -J f1'i,,::vi1 n1'iufuL u~ tJUlJi1 LL ~U~1I'f}~i1~n1tJ

1 ULL U1~U1~ii~ ,,::1 m ~~L~U~U1~1'f}C1'f}tJ~ii~ 1(;1tJi1~ri1tJ

,..q1UUUU(;1tJ1'i~L v11JU ~1~1tJn~'i~::lu~1u~u1~1'f}~1u~ii~
d - , .-

'j\J'VJ 2 LL~~-3n11,)~r11 GSL- TVL angle ~')£] Photoshop 7.0
"

Figure 2 LL~~-3n11;;~1Oi1 GSL- TVL angle fI')£] Photoshop 7.0
L.) U 1:; u:; L ,)~1U1:;3.J1 CU ~~~ L~ 'fJU LLfl')vi1 n11UU ~n f11 ~

" " "... ~ ~ Q ~, "".
'D1'fJnP11~11I13.J~UI1I'fJUL~3.J ~~~~1nC11Uf11 ~ L I(q 1~LL~,)~:;U1

f11~.ft~~3.J ~~~LJi'fJ luii~ P1'fJ3.J~,) LI1I'fJf~')u1JP1P1~1:;lJlJU~lJ~n11

Q'/... ~ ," ,~ ,
I)U L~I) ~V1'1 n'1 'il) ~2J 2J'i~UI)'1~ L ~UIJ1'i~n'1 L 1 1~~'1on1 I U'1 ~'1 L~



L 'WUfl tl LfiJ'd::L flP!L 'WP!1fl LLfl::F1 w::..
796

eJ~n1'a'VI(?1~f)\1

fi1A?1aJU6J'WB16JtliJ17m,.i6J

vi1n1'i~~L~'iJVllilri'iJ~;;1il.ff11Ui11Wci1fJ~rJlri~1U,)U 401u.
L ~'iJmPi1P1',)1~fJlilwri11il~Lnlil"1nn11;;lilllilfJ1-n..;q[;1'i method

"

error = -V~~ (d = ~ric;i1~~'iJ~~~~;;~1~uP1#~~ 1 LL~:.. 0-

2, n = ~1u')u~vi1n11;;1il-n1) WU~1~Pi1L v11nu 0.15 'iJ~Pl1

.. 0 -'- .
fJ&ilJiJl7n1lJiJl7'i1I7n1fJ££&i::n'i::~nU1~1fJ~1n3J~iJ

reliability lJiJl7n1'it:i1fJJ11'W

"1nI;11'i1-3~ 1 LL~:;n'i1.,.JLL v\-3'iU~ 1 1O11JJJJ GSL- TVL" .
~;;~1f1P1f-3~~,j-3LL~:;'(q'f)-3~1O11'f)~'i:;~~1-3 2-4 'f)-3P11LL~:;1O11

.oJ " 1 ~

LlJ!J-3LlJUJJ1~'i~1U'f)!J'i:;~,)1-3 3-5 'fJ-3P11 uVln~n~ru:;~'f)-3.. " .
n11c11!J111Yi n1'i~LP1'i1:;.J.t.J~~'f)-3,j'f)JJ~~1c;i1~!J1-ntli')'(qn~

"
-. .oJ ~ oJ':' ,

VI~'(q'f)lJ-nU~ paIred t-test Vl1:;~lJP1,)1JJL-n'f)JJU 0.05 YilJ,)1

1~~P1,)1JJLLl;1nI;\1-3'fJrJ1-3~ii!J';'1F1ry (p < 0.05) 1:;~~1-31O11~JJ

GSL- TVL ~1f1"1nn1'iri1!J111Yi.ft-3'(q'f)-3P1f-31uVJn~n~ru:;

..I ,.., .. .
Gl'l'i'l\1'V1 1 LL~~~f)IL'U~U f)'lLUU~LUU2.JI~'i~IU"f)~f)l2.J2.J GSL-.. ,
TVL LL~::1'11 p m~~lnn'l'iV1~~f)U~')U paired t-test 1ULL~~::

oJ ,~ 0 0' ~ 0
G11'i1\1'V1 2 LL~~~P11L~~UP11P1'"J1~LL~n~1~ P11~1~~LL~:;P11~~~~. " .
~'f)~P1'"J1~LL~n~1~~~~~~ GSL- TVL 1 ULL~~:;v11~~~h~n1u.
Table 2 Showed mean, minimum and maximum of difference of
GSL- TVL angle in each body posture.

v11"~-3i1-3mU

Table 1 Showed mean and standard deviation of G SL- TVL angle

and p-value obtained from paired t-test in each body posture.

2nd GSL_TVL
mean :t SO

(degree)

l't GSL.TVL
mean :i: SD

(degree)

'Vi1!Ji)\1;1\1n1iJ p GSL- TVL
difference
mean ~ SD
(degree)

Minimum
mean:i: SD
(de2ree)

'Vi'l!JOJ~oj'l~n'l!J

v1'1.J~ 2.89::t: 4.50 4.05:!: 4.98 0.09

vi1ii~).Jt)~n1:;~n 3.05 :f: 3.36 2.55 :t 4.97 0.47

vI'lUU 2.40 :I: 4.67 2.54:1: 4.94 0.83

2.02:!: 3.97, .
Vl1EJU),Jt)~nT::"n 2.16-:f: 4.28 0.82

-.I 4' ,oJ ,.I , 1 " ,
I.l.eI'W)3J~ 1 LLtJUf)).JLLV1~LL~~~r11L~~ULL~::r11LUU~LUU).J1(;1'1~1U~fJ~r11).J).J GSL- TVL ULL(;1~::V11~fJ~'I1~n1U.." .. .
Graph 1 Bar graph demonstrated the mean and standard deviation of GSL- TVL angle in each body posture.

.~

Minimum
mean :t SD
(degree)
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~,)1).JLLlJ1n(;]1~~'f)~).J).J GSL- TVL ~;;(;11?!1-ii~~'f)~~f~~.
f'i1~~LL~(;1~1'U1J1111~~ 2 1(;1fJ~f'i1L'U;fJ~'f)~P1,)1).JUlJ1n(;]1~~'f)~

n11ci1fJfl1~P1f~~ 1 LL~:; 2 1'Uvl1.j~ (1.16 LL~:; 0.50 'fJ~P\1

1'Uvl1.j~LL~:;vl1.j~).J'fJ~n1:;~n) ).J1nn~11 'Uvl1U'U (0. 14 LL~:;

0.13 'fJ~P\11 'Uvi1U'ULL~:;vi1U'U).J'fJ~n1:;~n) ~ fi11J1~1~ (;1'lJ'fJ~.
, , .:. , .:.

P1,)1).JLLlJ1nIJ11~'lJ'f)~).J).J GSL- TVL ~'fJ~Y11'U~ Y11'U~).J'fJ~n1:;~n.
vl1U'ULL~:;vl1U'U).J'fJ~n1:;~nL vl1nU 0.10 0.10 0.10 LL~:; 0.00

'fJ~P\11J11).J~1~U ~fi1~~~(;1~'f)~P1,)1).JLLlJ1n(;]1~'lJ'fJ~).J).J GSL-" . .
,.:. ,.:. , .. ..

TVL ~'f)~Y11'U~ Y11'U~).J'fJ~n1:;~n Y11fJ'ULL~:;fJ'U).J'fJ~n1:;~n

Lvl1nU )).20 11.40 10.50 LL~:; 7.10 'fJ~P\11J11).Jtjj1~U

" , ,
1 u.;l~ ~ ii n~ru::~'fJ~n11ci1 UJ11Vi 1~ ~1":: Luuvi1..r~"'1'fJ tju ~

n1::"n"'1'fJ1~~n1::"n,ti11(q1U~11r;)1u1::iu",i1~ (~111~\Ii 1)

ViULLUI) 1 ii).j'IJ'fJ~n11'«~'«~~'fJ~F11)1).jLL~ntJ\1~~'fJ~).j).j GSL- TVL,

1 Uvi1,j~ 1~UL31 'fJ~n11ri1",u~LLUI)1(q1U~1f1I)Un1::"n"::~~1

ii'fJUn~1L31tfJ1~~n1::"nti11(q1U~1 (0.50 LL,«:: 1.16 'fJ~P\1~1).j

~1v1U) 'lJru::ffi Uvi1tjU 1i11F11)1).jLL~ntJ\1~~'fJ~).j).j GSL- TVL,
L31 'fJ~ n11ri1",u~LL UI)1(q1Uf;11f1I)Un1::"n~ ~11n~ L~ u~nuL31 'fJ

1~~n1::"nti11(q1U~1 (0.13 LL,«:: 0.14 'fJ~P\11?11).j~1iu)

~~~1nn1'lfi1u')ruroi1 method error 1I;;'Pi1[;11~[;11'l1~

~ 3 1(;1fJ'r'IlJ~1~Pi1L1fJ~~'1n~1nluu'flfJ~~;i~'fI~1,j~ v11,j~

,.. '..
~it)~n'l~~n V11fJULL~~V11fJU~'fI~n'l~~n (2.99 2.95 2.78 LL~~

2.46 'f)~P\1)

G11'1\1~ 3 LL~~~1'\1 method errors l1JLLr;1~::vi1'IJIf)~i1~n1tJ

Table 3 Shows method errors in each body posture

P11 method error ~1-1fLUUP11y'j1't1~L~lf)f'IJIf)~~,)1~
1 . ~ .. .. 1 ... .J',

fq1~1roun1'tVl1'D1'IJIf)~n1'tLlf)tJ~'lJIf)~P1't~~ un1'tP1n~1U'fJtJ "

1u-rl')~ 2-3 'fJ~P11 (~1't1'3~ 3) .1~tJP11 method error 1Uv11

.j~,iu~1nn~11 Uv11UULLfq~~1 iiL ~ULL U') 1 U~~1n1'tL~tJ~~'j'.~~

1 Uv11Uuvi1i11ft~1t1n~11 Uv11.J~ LL~~.n1't1-1f n't~~nri~ CJ~

vi11~ri1 method error ~~~~L-Jiunu~1uv11.j~LL~~UU Carlsoo

LL~~ Leijon7 't1tJ'31uti~n1't~nM1n1'tvi1i1'IJIf)'3n1'tL~tJ~'IJ'fJ~

P1't~~~1~fi't't~'D1~1 Uv11.j'3y'jlJ~1 method error fq~ti~ 4.60"

1f)~P11L~'1f) LU1tJlJL ~ tJlJnlJn1't~ n~1,g U 1 1 Uv11fju~lJ~ P11

method error 'fJtJU't~~1ru 2 1f)~P115.8.9 ~~Luun1'tfqiilJfquu" .
CJ~'lJIf)~n1't~n~11 u~#~;J ~ ~1v11.j~~ LL U') 1 U~~~~vi1i11ft

~1n~11 Uv11UU

'Vi1~iI~;1~n1tJ Method error(degree)

v11ii~

v11ii~2,J'f)~n1:;"n

v11UU

v11UU2,J'f)~n1:;"n

2.95

2.78

2.46

~ ..

'J~1'a~

1 un1'JPi n~1 r1f~,i Luun1'JPin~1~1n111Yici1 fJ1 U1-1U1

P)1U,j'1~ ~~1~~1~1'JC11-D' t;i1LL 1-1tl~,;s1~tfj~111fJ1 un:;l1-1~n M'J~:;

ti11-D1 u~ Lr1'J1:;~ 111Yici1 fJf~; n:; l1-1~n M'J~:;P)1U']1~~11-n1p)

liPinM'1~~ 1-D'L~U~~1n~1nri,)u~uu~~~~'fI~\.\u1~1n (Glabella)OJ OJ .
~1if~~1u~~n (Subnasale) LmfJUL ~fJur1uL~u1 ULlU')~~.. OJ ,. ..
L ~'fI1-D'LUuvi,)LL V1U~'fI~n1nlf)fJ~~'fI~M'J~:; t;i1LL 1-1tl~,;s1~tfj~-lI~~'fI~

LUUt;i1LL 1-1tl~ti1 ~1~1'JC1V1"1.J11p)~ L ~ulp)~1n~,)1~Ej ~Yi~1~

~1nn1'Jr;~~LL~~~1~fJfi1 method error 31L\'ifJ~ 0.15 'fI~Pl1

1Oi13,J~ GSL-TVL 'fJ1",,::1-n-LU1..l1;]1"J~LL'(q~~t1~n11ri3,J1.11'fJ.
L~fJ1I'fJ~ P11~:: tl1 ~ 1Oi1~1n LL'(q~~~1 P11~::'fJfJL 1..1; n~ru::L~fJ~1n.. ,

n~1 "1nLLCJ1..IllfJ~ 1 1Oi1~~ GSL- TVL L1fJ~"1n~1nLtJ,j'fJfJ.. .
-.1'4 ,.:. ,.:. '4 , 4'.
~~1..Ir1'fJV111..1~ V111..1~3,J'fJ~n1::"n V11fJ1..I[L~::V11fJ1..I~'fJ~n1::"n

[;l13,Jtfj1I;]U v11~~~1Oi1),J3,J GSL- TVL 3,J1nn~111..1v11U1..l"1n.
n11c11 fJll1Yi.fl~'(q'fJ~r1f~L~11":: 1-n-1.11'fJ L3,JL -n-n1::"n LL'(q ~~1 ~

L ~1..ILL 1..I1"J 1 ,j3,J1I'fJ~'fJ1'(q1'(q'iJr11~"::L~fJ1.1,j1;f1..l11..1v11~~3,J1nn11

11..1v11U1..I

~1n~~n11~n~~1~~'t'ju~P1,)13.JLL~ntJi1~~'f)~3.J3.J GSL-.
TVL vtl;)~1nf11't'jci1tJiI~~'f)~P1f~'f)rJ1~~iitJ~1Pi'C1.J LL~~~1-:.1L~U

Ci~P1,)13.J~13.J11t11 un11vi1i1'IJ'f)~n11Ltfj tJ~~1~~~13.Jfi113.J-n1 ~

U~r"iltJL 1'f)~1::tJ::L ,)~1~~ ~~ ~'f)Pl,)1~~1~11C11 un 11vi1-l1
~ ~ ~~ ~

~'f)~n11L'f)tJ~'1I'f)~~1~::U u ~~1U~ n~1V1 ~u 1J~U UPl,)1~.
~1~11C11 un11vi1-l1'11'f)~n11L~tJ~'IJ'f)~~1~::1 U1::tJ::tJ1') 4.10-14

Cooke LL~:: peng4.10.11 ;~Pin~1U'f)1~1~2TPl1'J!~L~tJ')nu

LL~::~~!'l1~~~LUU1::tJ::L,)~1 15 iJ ~1J~1Pl,)1~~1~11C11u

n11vi1-l1111tJ1u~uL~tJ')nu~~c;i")tJ method error ~f11 1.93

'f)~~1 LL~::1u-rl')~ 3-6 L~'f)U ~f11 2.34 'f)~~11u1::tJ::tJ1,) 5 iJ

~f11 3.04 'f)~~1 1::tJ::tJ1') 15 tJ method error ~f11 2.23

-



1'W1Jflii LP1'lf:;'L:JP/I'WP/1fl LLfl:;'F1lU:;'
OJ

198

'EJ~1 1Iru:;-ii1lJ1~11U~1Uti'l~~u lJ~U un11vi1-l111'EJ~n11L tfju~.
Pi1~:;-Vl1).Jfi11).J'D1~lu1:;-U:;-U1,)L-rlu Frankel15 l-:iL""VltJ~~1.
L ,1'EJ~).J1~1n lun~).J rJI') 'EJ tJ1~ijn11"{n~ ~') u Lfl ~'EJ~~ 'EJ.(i~ R-B'U u~.
(functional appliance) LL~:;-tJ~1I'EJ~L~~'EJ~~'EJm ~ un11"{n~

~~(;]'EJn'l'ivi'l~'lu1l'EJ~n-1i'l).JLd'EJ (muscle activity) LL~:;-n'l'i\-!'lul~

~~vi'l1-:in11L tfj u~ Pi'i~:;-Vl1).Jfi'i'i).J'D1 ~ L tJ~ uu 1 tJ

'f)fJ1~11n[;11),JLd'f)~n11n1:;"1fJ'IJ'f)~1Oi1LL[;1n(;]1~ GSL-"
TVL ":;L~'U1111'1131~,)1),JLrjfJ~LU'U),J1[;11~1'UU1:;),J1ru 3-5

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

'f)~Pl1 L~fJ),J~1"'~"'~).J1nn,)1 1 0 'f)~Pl1L 'UVlnnfl).JUnL')'UVl1fJ'U" . . .
),J'f)~n1:;"n (7'f)~Pl1) LL",~~1oXL ~'U111 'U'f)1~1~ii~1U1~~'U31

n11Lif1 fJ~'IJ'f)~~1~:;~L U~ fJ'ULLufl~1U'f)fJ1~),J1fi 'U:;,x 'Un111-if

.. .. 4'" -..~ 'I"'"
n11L'f)fJ~Pl1~:;[;11).Jfj11).J']j1[;1LW'f)t)1fJJ11W1~~,,~~,)1":;L']j~,)fJ

~,)1).J1:;ii~1:;;;~ 'f)1"":;I11"f)~vi1n11[;11'),,~'f)Un11vi1i11'U11fJ

\Ii' '111 ~~iI fJ ~1 'f) ~ ')1,,:;1-if 1')).Jr) Un11:) L~11:;,,1 L']j~ ~11fl L),J

[;11M),J1[;111.11'U (conventional cephalometry} Lri'f)1OX
1" .1 4 -.oi .,;J

~n11u'J:; L),J'ULLfl:;,)~LLC,J'Un11m~ VI L ~),J1 :;~),J),J1 n fJ~'IJ'U

'a'atJ.
1~'t'I1J~ f1,)1 ~ LLUlnt;i1-3'iJ tJ1-3~ ii !Jii1ri cy'IJ'iJ-3n11L If) !J-3'IJ'iJ-3

.. '1 00 '1 , '1""
P\1~~ ~UV11U11-31 n1n'iJ!J-3'IJ'iJ-3P\1~~ ~ UV1:!JU~LLU,) ~ U~V1,,~

vi1:t11r;)~1!Jn~1v11U-3 P11~~~ LL U') 1 ii~~"~L-3!J1 Uv11U-3~1n

ntJ1Lu v11 !juLL~~n1118jf n1~"n n11-1U~ LL U,)~1!J Ul1 'iJ1"~ ~~

vi11 ~n11vi1-l1'IJ'iJ-3n11LIf)!J-3'IJ'iJ-3 P11~~ 1 Uv11U-3vi11~~1 !J~u

nGlGlo'a'a3J'IJ'a:O1f1

n1 'J~ n~1 f1#~if'l~'ilJ,n1 'J~,r lJ~\.I \.I~1 nn'f)~VI\.I 'f) ~'v\\.I \.I. ...
n1'J'!J~ tJ Lf1'J~n1'J'!J~tJVl1~oi\\.I~n'J'J~ f1ru::oi\\.I~LL YiVltJPl1~~f

LL~::L':5\.1 VI \.I 'ion ~1Ji L ~n ~~ Lnon ~~1~~n'Jru~'v\1~VltJ1;; tJ~~ tJ
. . "

~'f)~'f)lJf1 ruoi\\.I~LL YiVl (j'v\ru~PI~fi'J ~fi\.l 'in-J ~1'v\'i,..jn'Jru. w..
U\.l~nn1Yi~~~'f)~ LL~::'f)1~1~iT f1'JVJnvi1\.1~vi11 \'.I~1\.1~n~1

f1#~d'l!~'"J~LU~'"JtJ~

.. ~
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Abstract

Objective This objective of this study was to determine reproducibility of head orientation in sitting and standing

body postures with and without mirror for limiting eyesight level.

Materials and methods Subjects consistedof38 dental students (13 males, 25 female) with average age of21 years

1 month. Lateral photographs were taken by a digital camera with same settings in 4 positions. There were 1) sitting

posture and looking forward 2) sitting posture and looking forward into the mirror at eyesight level 3)standing

posture and looking forward 4) standing posture and looking forward into the mirror at eyesight level. Photographs

were taken at two different occasions with at least 1 month interval. Angle between Glabella-Subnasale Line(GSL)

and True Vertical Line(TVL) was measured from every photograph using a computer program (Photoshop

7.0). This angle was used to represent the subjects' head orientation.

Results The result showed that there was no statistically significant difference between 1 st and 2nd GSL in all four

positions. The differences of the GSL- TVL angle in sitting, sitting with mirror, standing and standing with mirror

between 1st and 2nd occasion were 1.16,0.50,0.14 and 0.13 degrees, respectively. The method errors of the GSL-

TVL angle in sitting, sitting with mirror, standing and standing with mirror were 2.99,2.95,2.78 and 2.46 degrees,

respectively.

Conclusion The study can be concluded that head orientation in standing posture had tendency of more repro-

ducible than that in the sitting posture. Head orientation in sitting posture was more upward than that in standing

posture. Furthermore, the use of mirror to limit eyesight in sitting position may increase the reproducibility of head

orientation.

(CU Dent J 2003; 26:193-9)

Keywords: natural head orientation; reproducibility; standing posture; sitting posture; mirror
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