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i~Ln(;lL ~Uf1'113,J t:!V1un Wl1~~1un~1iin~ru~ 1u~ii1 ~1U,j'1~ t1~

LL~ f1'113,J ~'1U~13,J"II 'f)~1u~ii1"~ L U un1'JU'J~ L31 U,,1 n f1'113,J
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~ ~~tJ'JfiU~'JtJnU1~::;LuUu"l::; ~tJ"DU'fJtJ1~tJ~ L U'fJ~~1n~13,J1"1tl

vi11~111tJ~lti~n1"1~"I'J~Vl1~ f'1~un LL~::;;j~~tJ"I::; LtJ"DUL Un1"1

~"I'J~~3,J~~~'fJ~LL U'J Lf1~o;(U:f)n~'JtJ U~loItJ~1f'i'ru~~::;vi1L vin1"1, w
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'~tfJ1~:fJ~1?i1~ 1 'fJ1:J1~tJn~'fJ~L ~'fJLeifLuuiI'Jri1~U~LL U'Jn~1~

~'fJ~LLI?i~::;~1n"l"lln"l

L Un1"1LeifLLUUo;(UL ~'fJ~Lf'1"11::;.J~3,J~~~'fJ~LL U'J Lf1~o;(U,

~1LUU~'fJ~ri1~u~Ltlq'u~3,J3,Jtim eif LL VlULL u'Jn~1~~'fJ~~1n"l"lln"l

(midsagittal plane) L U~1nmn"lUU~J;]1LL ~u~n1tJ~111f'11?i1~ 1

~'fJI:JU1L'JruLL U'Jn~1~~'fJ~L 't4 ~1utJ1n~u1~::;~13,J1"1tl,j13,J1L eif

"

LUU~~tfJ1~:fJ~L ~'fJri1~u~LL u'Jn~1~~'fJ~~1n"l"lln"l1~ L-nU "1ft
, "

1?i1~ 1 ~~'t41~1i1~ "I1L~ Lif'fJtj~13,JrJtJ1nuu LUU~U 1UVl1~

vi'u~n"l"l3,JtJ"I::;~~f~~LLu::;,j1Lmeif'~tfJ1~:fJ~1?i1~ 1 LUn1"1ri1~u~

LL u'Jn~1~o;(u~ii1L ~'fJL1tJ~o;(u~ii1tJ~'fJ3,J l~LLn :fJul"D;~

LL't4~~~111,12 i'fJ~n~1~13,JrJtJ1nuu 13 Lif'fJtj~13,JrJtJ1nuu 14,15

~~'t41~1i1~ "I1L~16 LUU~U
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LL ~~~1i:I1 .,(;1~~n~1~'iJ'f)~1rf~~ 2 rilJ~1LL ~tl~LL U'Jn~1~..;[U
, " "

rJ1~"iun11'1 Lrl11::""LLUU.;.TU Vl1~viuj;ln113.Jlojj;).;.Tu 11 tJ3.J

1.jj'1;!1LL~U~tfJ1~fI~(;]1~ 1 riu L-DU ~j;)'t'I1~1rJ1~ 11L~17 flUL'D:n~

LL't'I~~~1 riu~j;)'t'I1~1rJ1~ 11L~18 "j;)~~n~1~'iJ'fJ~1rtFi~ 2 ("j;). "".
rJlj;)'iJ'fJ~1rtFi~ 2 riU~j;)'t'I1~1rJ1~ 11L~) riu"j;)~~n~1~1::~~1~" " .
1..1'" 19-21 ~ J,d ~ J
-nL'JtJL~ (foveale) 'j;)n~n~1~'iJ'fJ~~n~VI 2 ('j;)j;lj;)'iJ'fJ~~n

Fi~ 2 riU~j;)'t'I1~1rJ1~ 11L~) riu"j;)UU~j;)'t'I1~1rJ1~ 11L~~'fJtJ" . "
Vl1~l/t1U~ii~~j;)LL~::L ~uLl/tij;)~j;)22 LUUl/tU. .

, , "
L il'fJ~"1nUt"'J.!~1n11LUtJ~LUU'iJ'fJ~LL U'Jn~1~.;.Tu~U1UU

Luuuru~1~'t'IULl/tU'fJtJl U~U'JtJVl1~viuj;ln113.Jlojj;).;.TU LL~::,,1nw "

n11i~ Ln j;I't'IU~1 "j;)tfJ1~fI~~'fJ tJVl1~ l/t1U ~u11n-lirilJ.;.Tu ~U1. "
lJuo1.Tn,,::~ 1;!1LL ~U~i3.J-;lufirilJLL u'Jn~1~.;.Tu~U1lJUl U'iJrI.I::~

~'1 ""'4 ,~ J,d d.." 0 'I~" I
tJ~~3.J3.J~~nM1'J1"j;)n~n~1~'iJ'fJ~1nrlVl 2 Vl3.J~LLU::U1~~~-nLuU" . " " "
"j;)tfJ1~fI~Vl1~l/t1u~u11 un11ri1~Uj;)LL U'Jn~1~L 't'Ij;)1Uu1n,fu 19-21.
.. ,d 4 .. 1 4 J4.. ~ . 1 .. d
3.Jrl'J13.JU1L-n'fJC1'fJL't'ItJ~ j;) n11~nM1U,,~3.J'Jj;lC1u1::~~rlL't'I'fJ.
LmtJlJL ~tJlJ rl'J13.Ji3.J-;lufi'iJ'fJ~'j;)tfJ1~fI~(;]1~ 1 ~'fJ'.!1 ULL U'Jn~1~

'IJ'fJ~'iJ1n11Ln1lJU Ll/tLLn 1;!1LL ~U~L i!'fJUj;)13.JrJu1nlJU flUL'D:n~

a.. -d

'JaGl bba::'J5n'l',
LL lJlJ'Vfti ~1.jfPin~'l 1~~'lnn'l1~3.J LLUlJ L'U'Vi'l::L~'l::~~.

(purposive sampling) ~'lnLLlJlJ'Vfti"IJ'f)~c'iu'JfJ~3.J'lflJn'l1"

[;I1'J~fn~~J1'l f1~-n'lv1ti[;ln113.Jli~'Vfti f1 ru::v1ti[;lLL 'Vi'V1fJ~'l~[;If

~W'l~~n1nf3.J""'l~'V1fJ'liifJ ~'lti'Jti 60 1'lfJ 1~fJc'iu'JfJ~'f)~~'lti. "
n'l1[;11'J~'V1'l~ f1~ un LL~ ::'VilJ~'l~ LL ti 'Jn~'l~'Vf ti,..,u 'llJ ti 13J [;I1~ Ii lJ

LL ti'Jn~'l~1lJ""u'l 'f) rJ'l~:r; ~ L ~ti LL~:: ~'f)~13J Lf1fJ 1~flJn'l1u'l1T ~

fn~1~ 1 'V1'l~v1ti[;ln113.Jli~'Vfti3.J'ln'f)ti

1. U'lLLlJlJ'Vfti3.J'lri'l,..,ti~~~!fJ'l~:S~1~fJ1.jf~ti~'f)r;i'l"IJti'l~....,.. ~ ~ 0 d .':r .oj
L~ti~'l~tifJn~'l~ 0.5 3.J~~L3.J[;I1 'V1'lLf11'f)~""3.J'lfJlJtiLLlJlJ11ti'V1"

c;i'lLL,..,\l~(;]'l~ 1 r;i'~d (1tJ~ 1)"

'51.1..1 1 LL.ft~-3li.1LL~U-3~~t1'1-3f1-3U1L,)CULLU')n~1-3LVi~1u1J1n'uLLUU~UUU:.. .
. ,.J '1..1 q A'I

1 = ~1LL~U-3~~n-3n~1-3~J1L,)U Vi1~1~~U

. ,~'" ~ - _~I,dqJ"I.I- ".~
2 = ~1LL~U-3V1f)U~U1ft~UU3J~ Vi1~1~~ 11LJ1 nf)UVI~::Lf)U-3~U~uUUftUn1::~mU1J1U

OJ , . OJ

3 = li.1LL~U-3~-3nfl1-3~f)-3~Ul~~yj LLVifj~i'i1

4 - li.1LL ~U-3U1L')CU1J~1U~U~f)-3~U~u1if~l'in~1-3~Ln~~1mt\'U~1-3~~1n~1n~~~1ft~~f)-3L :Jf)tj~13J1J1J1nU..JJ.1UOJ . ,,,:: - J'
~U1~-3~1nnU1::U1UU~Lf1U,)

. ,.J ,J' ,d
5 - ~1LL~U-3~~n-3n~1-31::~,)1-31nflVlftf)-3

, OJ OJ

6 = 1;i1LL~U-3~~i3Jc"ift~f)-3~U~U1~n~1-31JU
, OJ

Figure 1 The median reference points on the upper dental cast:
I = the midpoint of fovea palatini

2 = the anterior most and upper most point on the midpalatal raphe

3 = the midpoint of the incisive papilla

4 = the point on the incisal edge of the upper central incisor which was drawn from the upper labial frenum

perpendicularly to the occlusal plane
5 = the midpoint of the second rugae

6 = the cont.."t noint of th" IInnPr inrionro

~ii11JU 1 ui:Ju'JfJ~~n11LUfJ~L1JU"II'f}~LL u'Jnfi1~'rfu~U11JU"

L ~'f}~1"c;)te)'1~t1J~~~~'J1~L ~~1~~~1 un111.jfri1~UC;)LL U'Jnfi1~,

"111n11Ln11JU ~1~':f1Jn11'1jL~11~~LL1J1J'rfulJi'f}LU
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'f)Uj;1'i~n1J.,;:rUL-rlu 1J1L'Jru~~.,;:rU~1~ Li:JU~U 1m-D"'~~L~U~~" .
..r~ ~ ~ ..

'U1nUj;1~n1J~UL ~~'f)nLL VlU
. ,d. 0 d 0 ..rod...1

j;11LL~U~Vl 5 j;11LL~U~.,~n~n~1~'i~~'J1~'inf1Vl 2 LuU.,~. " " .
~Ln~"1n'irf~~ 2 r;)~n1JiJ~ ~1~1r;)~ 'i1L ~" "

1J!1LL ~tl~~ 6 1J!1LL ~tl~.,~i3.J~~'IJ'f)~.,;:ru~ii1~n~1~1JU. "
1un'iru~.,;:ru13Ji3.J~~nu 1m-D'1J!1LL~tl~1J1L'Jru 1 /3 'IJ'f)~tJ~1tJ

.~ ( " " all/3 "'1" .~ d dd d ,
~U mCIS ) Vl1~~1U~n~n~1~'lJtJ~~U"DVltJU3.J1nVl~~ ~'JU.

..d...~ 0 ~ ~ " . 0 ~ .. d od 0
n'iruVl3.J~Um~ ~ ~ ~ "Dj;11LL ~U~1JU~UL ~~tJnVltJtJn~n~1~'i~~'J1~

"

.,;:rU~ii1~n~1~Ju"

LPl1LL"'U~vi 1 LPl1LL"'U~~~~~n~1~1.,.JL';ju 'Yi1~1~LU tJ1LI"JCU.
~~n~1~L 'Yi~1UU1n~1u",i.:~ '1 un1ruviLPl1LL "'U~m ULLtJtJ~UL).]

i~L~U ~:;'1.jfLPl1LL"'U~tJU~~'Yi1~1i1~ 11L~Vl1~~1U",i.:~I(q~vi.
1(q1~11C1L ~uL~i~L~Uvil(q~LL VlU.

LPl1LL"'U~vi 2 LPl1LL"'U~vilf)U"'U11(q~tJU~~ 'Yi1~1i1~ 11L~OJ .
, d ~ .r '1.1 ...1 ~ ~ " .~

n If)U VI~:; L If) U~~U LuLu U 1:;U 1tJ L If) U~tJU I(q U n1:; ~ n L tJ1,"U
OJ

LPl1LL"'U~vi 3 LPl1LL"'U~~~n~1~~If)~t:!UL"D:n.,.J LL'Yi~~~1

LPl1LL"'U~vi 4 LPl1LL"'U~tJ1LI"JCUU~1U~U~If)~~U"'U1i1~

Ii1n~1~vi Ln ~~1 n L lI.U~1 ~vi~1 n~1 n~ ~ ~11(q ~~If)~ L ,1' If) tj ~ 1~ !/U1 nOJ . .
" ,,:; ~ .r '1 ~do o~,

tJU~1U"'U1~~~1nntJ1:;U1tJtJ ~ L~UI"J L Un1tUVI ~1LL ",U~U L~

..I .. 4 ~ '1" 1 ..
~\J'WI 2 L~1f)-3)Jf)~1').,')~ft)J~flLLU,) ~~-3~1n11 nrul.Jl.JLLU1UL~fl1

(.,1n Rakosi Th, Jonas I. Kieferorthopaedie Diagnostik. Stuttgart: Georg Thieme Verlag, 1989;213-5.

Figure 2 Bemklau symrnetrograph

(From Rakosi Th, Jonas I. Kieferorthopaedie Diagnostik. Stuttgart: Georg Thieme Verlag, 1989;213-5.)

~~.. . . 0 ,"~,
~'I-I~~yjUfi (CorrelatIon coefficIent) 1I'f}~~1LL'I-IU~'f}1~'f}~~1~ 1

4 1'i1LL'I-IU~ L~LLri 1'i1LL'I-IU~~ 3, 4, 5 LL~~ 6

. d.-d..,.
2. U,)Lf1'tIt)~3.JIt)V1V1,)L~tJULL1J1J Bernklau symmetrograph

('tU~ 2) 3.J,),),)~1JULL1J1Jo;fu 1~tJ't::u,)1J1I1t)~Lf1~It)~~It)It)U1JU" "
.¥ ~ ~ ". I «"" ~

't::U,)1J1J~Lf1tJ') ~~ ~ 'I-IlJ~,)tJLL 'I-I~3.J1I1t)~L 113.JV1,)~ ~,)U'I-IU,),),)~V11J

.,.~. ,d. I «" ~ d
~1t)~n1J~,)LL 'I-IU~V1 2 LL~::lJ~')tJLL 'I-I~3.J1I1t)~L1I3.JV1,)~~,)U'I-I~~ 'D~

It)u~')~~')nU~')tJL;j~~')U'I-I,J,) 2 'D3.J. ')')~It)U1JUL~U~'t~~~')n" "
, . , d ., d d ~" " ~

~,)U~,)LL 'I-IU~V1 1 LL~::~,)LL 'I-IU~V1 2 'D~ ~ 'DLL V1UL~U~3.J3.J~LL U')

n~,)~L ~~')uu')n

~ ::. ., d ~

3. ')~'t::tJ::~~~')n~')n~,)LL'I-IU~V1 3, 4, 5 LL~:: 6 3.J')tJ~

L~U~3.J3.J~LL u')n~,)~L ~~')uu')n iiu~n~')~tti')u l~Luu~~~L3.J~'t

~~1 u~')'t')~

4. vi')n')'t;;~i')1uLLr;i~::I;i,)LL'I-IU~ 3 f1f~ L~It)f'i')U')CU'l-l,)

eJan1"aAnCU1
do,.. l: 0 o,,~o

L),J'ElU1~1 L'il~tJ1I'EI~1:::tJ:::~~'il1n~1n~1LL ~U~'El1~'EI~~1~ 1

lJ1L'JtULL U'Jn~1~L ~~1uu1n 1UfT~L-A:U~),J),J~LL u'Jn~1~1I1n111n1

lJU),J1~1u'Jrul~tJ1.n'~tJ~~~i),J.,:[ufi (Correlation) L ~'EI~~11ru1

~1i),JU1::::tIV1t~~i),J.,:[ufi (Correlation coefficient) ~1:::illJ

UtJi.1i1t").! 0.01 ~lJ~1 ~~'J1),Ji),J.,:[ufinU1:::~~1~LL U'Jn~1~.;ru

~U1lJU r;i1LL ~U~L if'Eltj~1),J!Ju1nlJU LL~:::t!!u1~enyJ LL ~~~~1

L ,j'El~~1n~1i),JU1::::tIV1t~~i),J.,:[ufim~~Pi1L;;11n~ 1 LLr;ir;i1LL ~U~

.. ..r ,.. 1 '~ ~ ~ ..~ 0 0 ,..r d
~~n~n~1~ffi~V1 2 ),J),J~'J1),J~),J~UfinlJ~1LL~U~L~~1U LU'f)~. " ."
~1n~Pi1i),JU1::::tIV1t~~i),J.,:[ufiu'f)tJ),J1n (~111~~ 1)

, .oJ
f1'lL'U~tJ

~n@im.fi ~n@i~~i~Y"iufi L ~'fIYi"'l'iru'lfi'li~u'i::~V1';f;-
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"'1"'1U~ 1 LL~VI-3ri'li3.JU1:;'~Vlt~",i3.Jofiu{i1:;""~'l-3r;i'1LL "'U-3L dtJ!jVl13.JrJU'lnlJU £lu1'n:n~ LL Vi~~i-I'l l'i'lLL "'U-3"VI~-3n~'l-31rf. "
~yj 2 LL~:;'LLU'1n~'l-3.;.ru"'U'llJU

Table 1 The statistic correlation study of different median reference points, namely, upper labial frenum, incisive papilla,

midpoint of the second rugae and upper dental midline

Pearson

Correlation

1. ()()()

0.671 **

-0.050

0.800**

0.617**

1. ()()()

0.231

0.708**

Contact point of ill

Frenum

Rugae

Incisive papilla

** Correlation is significant at the 0.01 level (2-tailed)

~'1)C;)f'1~'1)~nUm1~n~1I'1)~ Harper1? ~nri1,)~11'U1I1nmn1U'U

~,)'U1I'1)~L ~C;)1'ULL;j~ (hard palate) ~~~f'1,)16,Jf'1~r;i',)6,J1nn~1~,)'U
.oJ J I " .":f '23

Vl,:'U1I'ULu'Un1~~nLU1n'U (alveolar process) ~')'U Lebret

1?ft~n~n11LU;fJ'ULLU~~1I'1)~L ~C;)1'UU1n1 'U1Iru~~~n11L~1t""IJ

L~u11f1~U~1LL 'U')n~1~L ~C;)1'UU1niin~~~1'U1EJ'U1on:n,.-J LL ~~~ri1

LLt;i1~LL 'U~u11 lli-DIEJ'U1on:n,.-J LL ~~~ri1LtJ'ULnruOY1"l 'Un11ri1~'UC;)

LL'U')n~1~L~C;)1'UU1n Lii'1)~~1nt;i1LL~U~IEJ'U1on:n,.-J LL~~~ri1iin

~n11':;:'UL ~ 1U1Iru~~~n11Ll1fJ~Lu'U1I'1)~LL 'U')n~1~W'U~U1U'U

1~n on1~~Vlfioji'Ufi LL~~f'1ru~ 1".151-Di'1)~L~U'1)16,JrJU1nu'U.
LL Vl'Ut;i1LL ~U~LL 'U')n~1~1u~U1 L ~'1)~n~f'1,)16,Ji6,Joji'Ufi1l'1)~

0 ,.J' J '" .. "!I.I ,~ .":f
1f11LL ~'U~'U LL~~L 'U'1)fJC;)16,J~u1nU'ULL~~~1~ nULL 'U')n~1~n'U

~U1U'ULL~~ri1~ ~u~11 'Unri6,Jr;i")'1)U1~~u,)fJf'1'U1 VlfJ~~~LL 'U'). "
n~1~W'UU'U1f11~nUL ,:l'1)Uc;)16,JrJU1nu'U 6,J1nn~11f11~nui'1)~L ~U'1)

16,JrJU1nu'U ~~~'1)C;)f'1~'1)~nUCJ~n11~n~i!~~u~1 ~f'1,)16,J

i6,Joji'Ufi1l'1)~t;i1LL ~U~LL 'U')n~1~W'U~U1U'U nUL ,:l'1)Uc;)16,JrJU1n

U'U '1)U1~11riIf116,J,]'1)L~'U'1)1I'1)~1~n on1~~Vlfioji'Ufi'" miiL1fJ~W'U.
. 1 ~ '1 " .":f" ~ .J' '" .. "!I. I
u~'1)6,J Lc;)fJ L ~LL 'U')n~1~n'U~'U1U'U 1f11~nUL 'U'1)fJC;)16,J~u1nu'U

1~" 1 ".'1 .oJ '"
'1)1~ on Lc;)L ~6,J1~~6,JL'U~1~ 'UCJu,)fJU1~11fJVlLf'1fJ6,JLL 'U')n~1~"
W'U~U1LL ,1u'U1f11~nULL 'U')n~1~1I'1)~1u~U1L vl1,r'U ~1nu1

~iinLn ruorfi!6,J11.jil 'U~u,)fJ~~n11Ll1fJ~Lu'U1I~LL 'U')n~1~W'U" .

~U1LL ,1U'U6,J1r1'1)'U ri~~vi11 iiLL 'U')n~1~1I'1)~w'UU~'1)6,J1~1f11~

nULL 'U')n~1~1I'1)~1u~U11?ft L ii'1)~~'lnnri6,Jr;i")'1)U1~1 'Un11~n~.
11'1)~ 1~n on1~~Vlfioji'Ufi'" 1?ftLLr1 ~u,)fJ~~W'U~U1U'Uf'11U LL~~. "
W'U~u1~'1)~~n11L1fJ~r;i',)LtJ'Uun~ 1~~n11Uc;)-D'1)'ULn ~1'1)~

-rl'1)~~1~1~~~1~W'UL vl1,r'U 1 'U1Iru~~~u,)fJ~~n11Ll1fJ~Lu'U1I'1)~"
LL 'U')n~1~w'U~U1U'U iin~uiinMru~n11~w'U~1fJ w'ULn'U

w'U~1ui1~fJc;)un~ w'U-D'1)'ULn ~1'1)W'U~U1~Uf'1i'1)6,Ji,)6,J?ft,)fJ5"
1"" ,.J' "'.. ~I I " I ~'1 "'-~n11 onIf11LL~'U-1LUt;)f'~'JUtJ' 'In''UL' 'l1A~nL'ln'l'JL'tfl,'~'l

- ~
~~1'im

L ~'eJ~~1nn1'iL~tI~LlJU1l'eJ~LL u')n~1~'ifu~U1lJuiin3"1p)1

L 'l'itl~l3J~~~~L~~'i 1 um'i~n~d~~L~'eJn1on'n~~rJI,)'eJf.11~~3"1
.

.,J .':f '" , '"
n1'iL lJtI~ LlJU1l'eJ~ LL u') n~1~,"U ~U1lJUR 'eJU1I1~~1 n LL~:;

~1~1'itli~Ln~L ~ul'ft:r;(;1L~u~1nn1'i~'i,)~Vl1~R~un L ~'eJ~:;(;1')n

1 Un1'ilJ(;1P)1LL~:;~(;1~~n'i:;VllJL ~'eJ~~1nR,)1~fJ(;1i'1~1(;11 um'i

lJ(;1P)1 ~~1~1'itltf!1ul'ft~:;L~tI(;1L 'l'itl~Vl~Utl~ 1 ~1LL ~U~Lv11,iU

u'eJn~1nm'ftvi1m'ilJ(;1ln11 ULLlJlJ'ifUL~tI,)rlU~1LL ~U~~:; 3 Rf~

d , .,J
L i'I'eJ~1R1L'U~tI

m 'i1 LR'i1:;';;' LL lJ lJ 'ifu 1 U Vl1~vi u~ n'i'i~ r.j (;1 'if u U 'eJ n~1 n

~:;3"1R,)1~~1Luu1 Um'i,)1~LL~Um'ifn~11 ~LLn~u,)tlLL~,) ii~
"

~1~1'itl1 on' Luu~ii:n ~1U~1~tf:!~~1~flJLmtllJ L VitllJm'iLU~ tlU...

LLU~~~'eJ1~ L 11 (;1;lu 'i:;~~1~ LL~:;1l1 tI~ii:~m'ifn~ 1(;1 tI LL lJlJ'ifu

~1~1'itl LL~ (;1~~1U ')U 'ifu 1IU 1 (;1LL~:;'iUi1~1I'eJ~'ifULL~:;1I1 n'i'i In'i"
n1'i~lJ'ifu ~~'eJ(;1~U~~(;1~1I'eJ~LL(;]~:;1I1n'i'iln'i1 ULL U,)(;]1~ 1.
1(;1t1 LmtllJL Vi tllJ rllJ L""U~~~ iJi LL u')n~1~1I1n'i'i In'i~ri1~u(;1;lU

~1n'(;1~1~tf:!~(;]1~ 11ulJ1L')rud
.. .J' 0 do, .,J.,J.""

~1n~~m'i~n~Ui'llJ,)1 L~'eJR1R1L'U~tlVl ~(;1~1n'i:;tI:;

~~'U1n~1n~(;1~1~tf:!~1 ULL U')n~1~1I'eJ~LLlJlJ'ifUlJU l'ftLLn L if'eJ.
tj(;11~rJU1nlJU tf:!ulon;n~ LL i'lW~~1 ~(;1~~n~1~1I'eJ~'irfP)~ 2. " "
LL~:;LL U')n~1~'ifu ~U1lJU ~1 ~1u')ru1(;1t11 on'~CtiJi~~i~-1iufi

(correlation) 1(;1t1W~1'iru1~1nP)1i~u'i:;~Vlt~~i~-1iufi ~'i:;r;i'lJ

iitl~1f1ry 0.01 (~1'i1~~ 1) i'llJ~1LLu')n~1~'ifu~U1lJu3"1R,)1~

i~-1iufirllJ~1LL ~U~L if'eJtj(;11~rJU1nlJU LL~:;tf:!ulon;n~ LL i'lW~~1

(i~U'i:;~Vlt~~i~-1iufi3"1p)1L.ji'11n~ 1) LL(;]l3Ji~-1iufirllJ~(;1.
d .J' ,.,J 0 ~.I q J' ~ ~ ..'"

n~n~1~1I'eJ~xn~Vl 2 (R1~~u'i:;~Vlfi~~~~i'lUfiU'eJtI~1n)

LL~(;1~~1m'iL~tI~LlJU~1LL ~U~1I'eJ~LL u')n~1~'ifu ~U1lJU~:;3"1

~~(;]'eJ~1LL ~U~1I'eJ~Lif'eJtj(;11~rJU1nlJU LL~:;tf:!ulon;n~ LL i'lW~~1
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rlUn1'1L~~'r)U vl1J'r)-3ofiu vI'r)uiJi~ rlU LL~::L 1J1 L~~1~1'1tll ,~Ci iJi"

~1L ~'r)~UU~UU~,)1~L ~Um~ L ,j'r)-3~1nLUUn1'1~nM1LLUuofiu.
vI~n1'1~uofiutJ~uniJiLLuur;j1-31 rlU 1 u'1::fJ::n1'1fnM1v1r;j1-3rlU

,~ , , ~
LL~::n~~~')'r)fJ1-3~~1U,)UL~fJ-3 6 '11fJLV11UU.

~ ~ ~.,I'- ~ .. ~, . " ~
n1'1,)~fJ~'1-3U~,)~fJ~~,)1~L~U,)1 n1'1n1~U~L~U~~~~

". '1 '1 " d .,I' ,cI ...1

LL U')n~1-31J1n'1'1 ~n'1UU 'r)1~ ~ 'D~~n-3n~1-31J'r)-3'1n~V1 2 LuU~~. " " .
. "" d ...1 ../'I'.lcI .1 '1.1

n1~U~V11-3~1U~U1 L U'r)-3~1nLuU~~V1 L~Lu~fJULLu~-3 ~u~1~.
cI .":r". '1-~ ~ '1'"

n1'1LUfJ-3LUU1J'r)-3LL U')n~1-3."U~U1UU V11 ~ ~,)U~'ilfJ ~~,)1'1::fJ::

vlLL u')n~1-3ofiu~U1UUL,jfJ-3LUULULUUL vi11~ LLr;j~,)1~LL~ucl1

1J'r)-3n1'1~11~rfi fJ!T-3~,j"r)~1rl ~ riJULUU~~~1~1n ~,)1~LLU'1U'1,)U

1J'r)-3iin~CU::V11-3n1fJ~J11~1J'r)-3'r);;fJ,)::lJ1L,)CUL~~1UU1n

~~'r) ~~U~,)1~:r; ~L~U1J'r)-3LLlJlJofiU 'r)U1-3L '1n ~1~n1'1~'1,)~V11-3

~~11n!T-3 ~-3 LUu~-3v1~~n L~fJ-3L~L~L ~'r) tiu !Tu~,)1~tln ~'r)-31J'r)-3"
n1'1~11~rfi fJn1'1L ,jfJ-3 LlJU1J'r)-3 LL u')n~1-3ofiu~U1lJU riJU~::U1

LU""n1'1,)1-3LL~Un1'1fnM1v1L ~~1::~~r;j'r)LU" .

~,'\.J
'I

n11L~f.J~LtJU"'f)~LL U1n~1~~u~i.l1tJU Ltluiin~tU:::,1

~nVitJi1~ntJn11~tJ~ufJ j;1U n ~ LL~:::~~~~ tIJ'f)f111~~1tJ~1~

"'f)~ ~U 1tJ 1" n111J111~ LL~:::~U~tfi tJ f111 ~ fJ j;1U n ~;i~~ LLtIJ L ~~"U"

~~ ~ f111~ ~1 il ry tIJ 'f) n1111~ LL~un11fn~1Vl1~VI UIJI n 11~fi j;1~ U

~~U'f)n~1 n~:::vi11~j;1tJn111J111~~U1tJVl1~ f1f1un Lj;1tJ 1J11~LL~1"
~..~ ~~ ~ cI ..r

VlUIJI LL ViVl tJ tJ~ ~1 ~11C11J111~1U~'U tJn11L tJ tJ~ L tJu U~1 nn11

~Lf111:::';LLtJtJ~ui1~"1tJ Lj;1tJn11LtI'1tJtJL ~tJtJ1Ji1LL ~\l~LL U1-

.":f " ~,,~ '1 oJ '1"
n~1~Y1U~U1tJuntJL~U~~~IJILL U1n~1~"1n11Ln1tJu 'O~ Lj;1

~1nn111.jf.,j;1tfJ1~Ifj~tlJ1~ '1 tJ1L1tULL U1n~1LVij;11UU1n 'f)f.!1~11

n 1J11~ VitJ~1 ~~~ j;1 tfJ1~ Ifj~ 'f) f.!Vl1~"1 U ~i.l11 n ~ntJ ~ U ~i.l1tJ U. "
, 'I g .,;..~ cI:; ". Ici .1

~1nL Vl1 Lj;1n~:::tJ~~ L'f)n1~Vl.,j;1UU '1 ~:::~n11LlJ~tJULLlJ~~

0 , '1.1 .":f " cI cI '1.1"; .r
1J11LL ~U~ LlJIJI1~Y1U~U1tJUVlLtJtJ~LtJU LlJ~1ntJ~"U ~1nn11

.. ..r 0 ,,~ "" . I cI'1' ..

~n~1UVitJ11~j;1'f)1~'f)~Vl1~j;11U~U1"'f)~LVij;11UlJ1nVlL~~.
0 0 cI .":f" 0"

1J11LL ~U~LtJtJ~ L tJUIJI1~Y1U~U1tJU LL~:::U1~:::~ f111~L ~~1:::~~

cI 0 'I ~ ~ ".":f '1" oJ g" oJ
Vl~:::U1~1 L'D L Un111Lf111:::~LLtJtJY1U Lj;1~j;1~U~n~'f)~j;1n~n~1~. .

..rocl
'IJ'f)~1nf1Vl~'f)~" "

nm6ln'a'aaJ'lJ'a:n'lA
-~ ..~.. ~ ~..

t;j')~tJ'iJ'f)'iJ'f)tJl"JC\.I 'f)1~1'itJVlUlJ1LL "t'jVltJ~(1.j~ n'i"t'jUVl 3.J~1

VJ3.J::1lJ1ii 'f)1~1'i!JvTUlJ1LL "t'jVl!J "n1(1.jitJ 1 ~~~')U LL~::I"JC\.IUC)3.J~

~3.J~LL~~~1tJ1 ~-rl')tJL ~~'f)1 ~n1'i1fitJ~1L1~~tti')~1~~,)tJ~, ,

~ii1U~ 'r)~~~ FI'J'1vi1 ~'J fJ FI'J1~ '1~ii ~'1~'i~ LL~~W~1'1nA1i'J~ nu

n1'1~'1'J~'tj LFI'11~.JLL u'Jn~1~1u~ii1Vl1~ FI~unVlnFlf~,
d ~ 0, d .r ,.. .':r

L~'r)'V'I~1'1CU1~1LL ~u~~~n~n~1~'1nFlVl 2 UULLUUnU, " "

LL[;]~~riJU 'V'IU~13"1LLUU..:rUU1~riJu~3"1n1'1Li1fJ~LUU1J'EI~c;i1LL ~U~

.r'l. I"l ~ ~,,~.. .':r
U ~U ~ UVl~Vl1~~'1~nU1J1~nUn1'1LUfJ~LUU1J'r)~LL U'Jn~1~nU

~ii1UU LL~~tT~'V'IU~1 LL U'J~~'V'I1~1i1~ '11LYrl UtJU'JfJU1~'11fJ"

13Jl~LuUL~U~'1~ ~'r)~FI~'r)~nUFI'J1~L ~U1J'r)~ Lundstrom24
. 25 .. 0 , d

LL~~ Peavy LL~~ Kendrick ~1n~1'11~Vll ~1LL~u~,,~n~n~1~

'1rf~~ 2 13J3"1F1'J1~i~ojiufinuLL u'Jn~1~..:ru~ii1UUL ,j'r)~~1n" "
, ~.I ~.,( ~ ~.. 0 ,d .r ,..

Fl1~~u'1~~Vlfi~~~~'V'IUfi1J'EI~~1LL ~u~~~n~n~1~'1nFlVl 2 LL~~, " "

c;i1LL~U~LLU'Jn~1~..:ru~ii1uu3"1~1ii'ElfJ~1n (-0.05) ;~13J3"1
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Abstract
Objective The purpose of this study was to compare the relationship between upper dental midline and other

reference positions, namely, frenum, incisive papilla, and midpoint of the second rugae.
Materials and methods The investigation was conducted on 60 upper dental casts which were selected by
purposive sampling method according to the required criteria that was deviation of upper dental midline from
facial midline based on histories of patients who came for orthodontic treatment at the Department of

Orthodontics, Faculty of Dentistry, Chulalongkom University. By fixing the 4 positions mentioned above and

using the posterior part of the midpalatal raphe as a reference line measurements in millimeters could be made
with an instrument modeled on Bernklau symmetrograph. The distances of the 4 positions from reference line

were then used for statistical correlation study.
Results Statistical analysis revealed that upper dental midline was significantly correlated to frenum and

incisive papilla but there was no correlation between upper dental midline and midpoint of the second rugae.
Conclusion Among the four different median line reference points, a midpoint of the second rugae was a landmark
that did not significantly relate to the upper dental midline and thus may help identify the midpalatal plane on

the upper dental cast.

(CU Dent J 2001;24: 159-66 )

Key words: frenum; incisive papilla; midpoint of the second rugae; model analysis; upper dental midline
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