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.. .

'U'V1~G1~f}

4 ~oJ'.. ""'1 '1""4'1""" - '1"1 'I
n11P1n~Pl1~UL 'fit)~1P1,)1~n,)1~L~~U ~ ULL U') ~n~ LLn~t1~ ~n~~u~t)~~Un1~~ n~1n11 ~n1,)1~ ~ U~1n11 ~n1..

tJULL~~'li1~LL~~~1P1,)1~i~';;ufi~t)~ PI,)1~nr1'1~L~;UritJt)1U~1t) L'fi PlL utJ1~'il1n11 Vlun'li~~,j~ vi1n11~n~ L~UL.ji. .
.. .. .

'fi.PI. 2536-40 -oi1U')U 113 ~ LUU'il1U 4.5 PlU ~~~ 68 PlU 31t)1tJL~;U 42.98 1] ~1;;~L~UL.r, Boyley

sliding caliper ~1n1~,)tJ'~""~~~~t)~iuL~'3t)n~~~1V11~tJ~1U11n.;rULUU1~U~ 3, 5 LL~~ 7 ~~~L~~1

~1~rJ1,)tJ L ULLr;i~~11i1LL ~u~vi1n11;;~ 2 Plf~L~u~vi1n11~n~1P1U~~Plf~~~LLr;i~~Plf~;;~ 3 ~~ Pit)~~~Pl1~~1.. . .
."I .. .~.. '1.1- " -, oJ' ~ ~ '"' "" - "

Luun~n~1~~t)~Y1UVI~1U ~U ntJ1~U~~U1LL~~~~~~t)~~U 2 ~~~L~~1~1 Pl1L~~UPI,)1~n,)1~LL~')~nt)t)n ~,)UPI,)1~.
"' .r.., "'.1 '1 ' ~ .. - .1 "'~ 4 , " oJ' ,

~U1 L~~U~t)~ L U t) L UtI t) t)U Vlu n PI~~ ~ ULL~~~tJ1L ') ru'D~ ~ ~ LL u~~~1~1 n11U~1 UVI~ n11P1n~ n t)U~U1U 'fitJ,)1 PI,)1~.
nr1'1~L~;u~t)~iun1~~n~1n111n1~1~~1~')tJ 3, 5 LL~~ 7 ~~~L~~T1ULLr;i~~tJ1L')rua1P)1,)~if .;ru~u1tJu31p)1

..

5.05:t 1.35, 5.92 :t 1.45 LL~~ 6.76 :t 1.51 ~~~L~~1 .;ru~ii~tJU~,)131p)1 7.30 :t 2.27, 8.80 :t 2.40 LL~~

~ ~ .~ - ,,~ , + + ~ ~ .~"
1 0.03 :t 2.42 ~~~L~~1 Y1U~~~tJU'D1U~Pl1 6.98 :t 1.93, 8.10 - 2.24 LL~~ 8.68 - 2.48 ~~~L~~1 Y1U~U1

'li1~31p)1 4.54 :t 1.46, 5.70 :t 0.70 LL~~ 5.97 :t 0.19 ~~~L~~1 .;ru~ii~'li1~~,)131f'i1 7.10 :t 1.87, 8.01 :t 1.78

LL~~ 8.76 :t 1.61 ~~~L~~1LL~~.;ru~ii~'li1~.r,1u31p)1 6.45 :t 1.66, 7.32 :t 1.68 LL~~ 8.18 :t 1.77 ~~~L~~1

~1~rJ1,)tJ Lai"U'1!i"3J83J'1~LA"'1:"'\11\1a6GitmtJ1.!i two-way ANOV A 'WU-)'1l.3i~A~'13JLLmnc;i'1\1"ti'1\1~u

utJ 8'1 A'" (p < 0.05) !Iii" A1'13J ni1\1 LQi rlaun'5:GJ n!l'1n'5'1 l.n1-)'1\1";u, L~mLii tJ1 nU'5:\1-)'1\11. ow A LI. 8:iI'1 '!
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'U'VIU'1
~ . I A ~ A da ~

m1u1ru::V1'1~V1UUln11).J1J1::~~~ ~ U U1L I)ruV1).Jn'11~ru L'~ U.. w

~UL ~'fJ 1 W?!t~U'1~LL~::rJI)'1).J~I)u~'1).Jniu~u).J'1,fUYlUUlLL ~V1{J

31 rJI)'1).J~'1 L U u~ 'fJ~W~'11ru'1 t1~~ /1'1~ LL ~::1JU '1 ~1J 'fJ~iUL ~':5'fJn

~L~~'fJ'fJ,j L.J1U lu~'1u~uU~'fJ).JU'1~~I)ut1'fJ~1?!t ~T'fJ ~'1U..
~ a Z d.~ . I do,"" a

V1UUln11).J1'1nL V1U).J uu 1JU'1~'ilY'jU1J~'fJ).JV1 L'J!~~UI'fJ~).JrJI)'1).J

n1'1~1 ULL uI)ln~LLn).Jt1~ln~~u~L ~).J'1::~).J ~T'fJ 1JU'1~L~U~'1U

.. a a ~"
Pluun~'1~1J'fJ~1'1nL V1U).JrJI)1).JrJI)'1).JL ~).J'1::~).JnurJI)'1).Jnl)'1~1J'fJ~
..

iun1::~n1J'1n111n11'1~"L~~'fJ'fJ,jt[iu~::~~CJ~lJ1'fJn'111-n~'1U.. ..

n'11L')'1nu1?!t~nu1rJ1~~T'1"~U 1 ~L~~'fJlu.J1'fJ~u'1n n'11fu
,J' LL~::n1::~'1 U LL 1~U ~ LrJ UI) UI~ 'fJ ~~UrJ I)'1).J ~I) U~'1).J1J'fJ~'J!U~'1 U

".J.. , ~ .. :;,.f~
'lJUI~P1'"JI3.Jn'"JI~VlL~~'f)'f)[J'IJ'f)~~UL~~'f)nUU'IJUnU'1~[J~"

L'"J~I~ ~ nl'1~ ClJL~ [J.iJ .iful,jLL~ '"JiJ~L~ [J'"J,j' 'f)~riu1T~~ [J,f5 U 1

~n l~LLri lin~CU~nl'1'f)'f)nLLuu.ifu,j~'f)3.J '1~[J~L'"J~11 unl'11~

.ifu,j~'f)3.J nl'1~ruL~[J'IJ'f)~L ,i'f)L~'f)mviufJ! nl'1cJlr;T~~31nl'1" w
d .. '1 0 .J, '1"4 ~

LtJ[JtJ~'IJ'f)~n'1~~n ~'1'f)L'1P11Jl1~1 VI~~tJ~L~Ln~nl'1~~~I[JIJl'"J

'IJ'f)~iUn'1:;~n'IJln'1'11n'1~I~L~3.J;fU L.J!U L'1P1n'1~~n"i"j'1U L'1P1" " ,
mviUfJ!riinL~u~l~ 1 LUU~U 1

~'fJ~n'l'JLriu;r'fJ~~L ~'fJ~LL U1L ii~'II'fJ~~1'l~n')'l~'II'fJ~iun'J:;~n" " "

'II'ln'J'JLn'J1'l~1 un~~u'J:;"D'ln'JL VltJL~'fJL1.I'1tJUL ~tJUrlU'll'fJ~n~~. .
~U ~1'fJL~'fJL1.I'1tJUL ~tJu~1tJn'l'J~n~~fi~u L ~'fJLtJU;r'fJ~~

"

~U~'lur.;.'l~fun'l'J~n~iu~'fJ LU L~tJLriU;r'fJ~~L ~'fJ~'l~1'l~OJ "
,

n')'l~L'U ~ tJ'II'fJ~i un'J:;~ n'll'l n'J'J L n'J1'l~LL~:; ~ ~1'l~i~wufirlu
" "

U~9tJVl'l~~'lU'fJ'ltJ~1'f)L ~P\~~31rJ11LLU'JfJ~'J:; ~'fJ ~1'l~n')'l~L'il~tJ.
'II'fJ~iun'J:;~n'll'ln'J'JLn'J1'l~1 UU1L1ru~31n'l'J'03C\JL~tJ~U LL~:;

rJl1LLU'J~'l~ ~'fJ 'fJ'ltJ L ~p\ LL~:;U1L1ru~'l~ 1 'II'fJ~iun'J:;~n

'II'ln'J'JLn'J1'l~ L~tJ~n~~1,;,'1'liun'J:;~n'll'ln'J'JLn'J1'l~ "'~'ltJC1~
"

iun'J:;~n'll'ln'J'JLn'J ru u1L1ru~31n'l'J~ruL~tJ~uLt!'i~tJL3.l31n'l'J" " w

1~~uu~'fJ~"I!u~WI~LL uu"'1'fJ31n'l'Jc1~'J'lnL ~tJ~'fJ,j u'J:;n'fJU~1tJ"

iun'J:;~ n'll'l n'J'J Ln'J1'l~U1L 1ru~U ",ii'luU ~u",ii~uu.ft~oif'ltJ
"

LL~:;'II1'l ~u",ii'l~'l~ LL~:;~u",ii~~'l~.ft~oif'ltJLL~:;'II1'l 'J1~.ft~iu

6 U1L1ru r.;.'l",fUn~~rJl1'fJ,j'l~.jULtJuiU"'~'fJ~u~tfitJ'II'fJ~cJU1tJ. "
oJ" 0 ~,~ ~ ~ ~ ~ ~

VlL'II'l~'lVl'ln'l'J~~~'fJL~'fJ~'l'JUn'l'Jffi~nUi1'l~1"1!'lVlU~n'J'J~-

U'J:;~~~ ~ru:;.i)U~LL ~VltJP\'l~~f ~W'l~~n'Jr1~""l~VltJ'liitJOJ .
1U-rl1~iJ ~.P\. 2536-2540 n'l'J;;~~1'l~n')'l~'II'fJ~iun'J:;~n

"
"" "

'II'ln'J'JLn'J1'l~uuvi'ln'l'J;;~ 2 ~f~L~tJcJvi'ln'l'JVl~~'fJ~~u~:;~f~"
'1 ~,,~ 4 ~ oJ."1 ~ '4 ~ d.." 4
~~tJ ~ "l!L~'J'fJ~~'fJ1~VlLLJU"DU~LL~:;'JUL~tJ1nU~U~:;"'U~"I!U ~n'l'J.

~9tJU'li'fJ~LL ~:;~U1'l L3.l31 ~1'l ~ LL~ n ~'l~ 'fJ,j'l~31U tJr.;.'lIOiC1J'J:;"'1'l~

tJ vi'ln'l'JVl~~'fJ~LL~:;1 UtJ vi'ln'l'JVl ~~'fJ~L~ tJ1rlU (inter and
" "

intra observer calibration)

... .,; ~ ".,; ~

n1'1P1 nM1Ln fJ')nlJ~,)1~n,)1~L~~ fJLL~:;~U1~~'f)~~U
., , .,;... ,/: ~ oJ" ~

n'1:; ~n~1n'1'1 Ln'1,)1~Vl L "'~'f) 'f) fJU U L~fJ~1n~:;Ln fJ')~'f)~nlJn1'1" "
,,~ ., ,oJ "

"'1~,)1~n,)1~~'f)~~Un'1:;~n~1n'1'1Ln'1,)1~VlL"'~1:;~~LUn1'1"

iJ~'11nL ~ fJ~ 31'11 fJ~1U 2~1n'1:;~n~~:;vi1n1'1iJ~'11nL ~fJ~,f U"
.." .. ," ...

~,)'1~~,)1~n,)1~~'f)~n'1:;~n'1'f)lJ1'11nLVlfJ~'f)fJ1~U'f)fJ 1 t1~ 2"

31~~ L~ l'l'1 (;]'f)~131 ~L~U'f)~1 n'1:;~n~~:;vi1m'1iJ~'11nL ~fJ~,f U" "

~,)'131~U1~~,)1~nt)1~ 4.5 31~~L~l'l'1LUU'f)tJ1~U'f)fJ3.4 'f)tJ1~L'1

n l'l1 ~ tT~ L~'filJ ~131 n1'1 ~ nM1 L~ fJ') nlJ ~,)1 ~ nt)1~~'f)~iU n '1:; ~ n
"

~1n'1'1Ln'1~1~1 Un~~U1:;-n1n'1L'f)L;fJ 1~fJL~'fi1:;1 UU'1:;L VlP1L VlfJ.

~U~1ULUm'i1J'iru::Vl1~.;}UlJln'i'i~U'i::~~~~1?i1n~1,)~1
" ..

.jj1~~U 1~~1~::LUU~WUU~It)~'vI11t)'i1nL \iitJ~,f U~')U~1nU1L.jj1
'.1 d ~.¥ ~ ~ '" .1 ~

~1nIJl1~u'i::LVlPl on~~~IJl'IJU~1~~tJIt)1P1tJ'lJIt)~~~1nu'i::on1n'i~U"
.1 '" ~ -'" J ~ d .. '1 '
u'i::L VlPl'IJIt)~~~~IJlLuUV'lU~1U ~~tJIt)1~~'lJU1~L 'vI~1::'vI'i1t) ~~" ..

~ .1 '1" '" . .. J.J 'I '"

L'vI~1::~~n1Ju'i::on1n'i~VltJ ~~IJlIt)~n1'iVl1n1'iPln~1ULV'lIt)~'vI

Vl'i11Jt)~fi1 f1,)1~n.'j'1~ L'U~tJ'lJIt)~-iun'i::~n'IJ1n'i'i1n'i~1~ L ULL U')"

Ln~LLri~t)~Ln~iu1l1 tJ'vI-ii~n1'i~ru L~tJWUL Un~~U'i::on1n'i1 VltJ" .. .,d ~.. ~~..
n~~'vIu~ 1Jl~1t)~~UV'I~1'iru1C1~f1,)1~~~V'lUfi'IJlt)~n1'i~::~1tJ.
1Ji',)'lJIt)~n'i::~n'IJ1n'i'i1n'i~1~n1JU~~tJVl1~?il1UL V'lPi LL~::1t)1tJ

" .

L~It)LUU.jjIt)~~~U~1U~1'v1f1Jn1'iP1nM1,TU(;\1t)1U 'vI1It)LUU.jjIt)~~" .. "

-rl,)tJL Un1'i~~1'iru1~1'v1f1Jn1'i~~IJl~WUU~It)~ 'vI11t)'i1nL \iitJ~

L ~~'lJU1~~L 'vI~1::~~ ~f1,)1~~It)~f1~It)~n1JLV'lPIL u-rl')~1t)1tJ(;\1~ 1

L~n1JU'i::'1n'i1VltJ

n'l1rJ~~,)'l3,Jnt)"l~'II'f)~iun1:;~n'll'ln111n1~ufJ3,Ju~~riu

Ju~:;n1:;vi'l1 uliu')fJ 1~fJ~1~ 1~fJn'l1tfi~fJ'l"D'lLL-li')1.jfu'f)fJL~U-v
.. d..

Ln~L')'f)1LUfJ (Boyley guage vemeer) ",1'f) L~1'f)~3,J'f)~1,)~

mvi'uvl (periodontal probe) ~~~,)'l3,JLL"'~3,J~3,JLLVI~~'lU

L ;J'f)L~'f)tf3'f)U (soft tissue) ~un~~3,JvT~ 2 ~'lU'll'f)~iUL "'~'f)n.
1 ~~~'lU,)UL ~fJ~~'f)~~:;""l3,J'l1C1U1:;L~U 1ui'l~'II'f)~n1:; ~n 1~ fJv v

U1:;3,J'ltU 1~ "'"1'f) 1.jf1l'l~c1'lfJf~m ULL u,)1l'l~r;i~'II,)'l~-rl,)fJU1:;L~U

" d.., "1" .. '1::":-
~,)'l3,Jn,)'l~'II'f)~n1:;~nVlL"'~'f)'f)fJ 'f)fJ'l~~1n~'l3,Jn'l1~nM1~U~1~U
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~1-3~ i3.JrTufiriuill3.J1ruLL~~ L=n u3.Jl U11-3n1U 1~u lJI'i-3'EJu1-331

iiU~1rin I 14 'EJU1-31'iri~13.J31c4~-3.jf'EJi-3LnlJl 1 5 ~1Ci-3LLm'i~n'i::~n
'~" "

~'iU~::LU uu~liu L~ U-3'EJ U1-33.J1n~yj11.:fLii ~n1'i~::~1U~'EJ-3iU.
n'i::~n~1n'i'i1n'i~1-3~ L ~~'EJ'EJU LL(;]~::31~~(;]'EJn1'i~::~1Ur;i')" "

~'EJ-3iun'i~~n~1n'i'i1n'i~1-31u~1n'i'i1n'iuuLv\1,fu 13.131~~lu
"

II ,CJ ."1 '1 ".,/ ,~
~1n'i'i Ln'i~1-3on-3'EJ1~LuUL ~'i1:: L~'i-3~'i1-3V1 LLlJInlJl1-3nU~'EJ-3

~1n'i'i1n'iUULL~::~1-3 U'EJn~1nrl ii-331'i1 U-31U~ ~1-3,'f:J-3Ci-31'i~

illviur;}ti)nL~u~131~~(;]'EJn1'i~::~1U~'EJ-3iun'i::~n~1n'i'i1n'i
"

~1-3~ L ~~'EJ'EJ~'EJU1-331iiu~1riry1~U~1'i=n,)L~31~~t-3'EJ'EJn3.J1

~ru::31n1'ic;i1L UU~'EJ-31'i~illviur;}ti)nL~u L'liU endotoxin ~1n

LL~U~'i1U~fiuV11U"l u'Ii'EJ-3U1n. osteoclast-activating factor.
(OAF), prostaglandin LL~:: human gingival bone re-

sorption-stimulating factor LUU?!tU ~::n'i::~uLon~;~~1U

n'i::~n (osteoclast) ti)u31~~1~ulJI'i-3(;]'EJ~u')un1'i~~1U"
n'i::~n 16-21 U~liUV11-3n1U~111~Pl1~lJIf~L~U').jf'EJ-3LL~::31uV1U1V1

"
~,)13.J~1;JruU'i::n1'i~~-3~'EJu~liUV11-3?!t1UL ~PI n~1,)~'EJc4~ru-3

w " w

~::31 n1'i~ ruL~ U~,)1~~U1LL U u~'EJ-3n'i::~ n1;;3.J1nn~1cron1u" w ""

~-3yj11.:fc4~ru-331n1'i~::~1u~'EJ-3iun'i::~n~1n'i'i1n'i~3.J1nn~1" w "

1~UL'il~1::1 Un~3.J1U~3.J~U'i::~1L~'EJU.

'J"(Un"3J't.J~oiIf1U

L~'1J ~ nl'J~ru L~u-ifu 1 1Jn'1J~IL uunl'Jvil1 ,xLn ~lJl ~ LL~~ LLr1" .,

1~'J~~11~'iJ'1J~ n'J::~nLul-ifu ~1'1J~,)U~ULUI-ifU (alveolar
"

.,J ...1' .,J '1 '1 ,~ ...1 .. ,
process) -n~LuU~,)U~U~ ~ U'iJln'J'J~n'JlJULL~::~I~'1JULuUVI'1JfJ

.":r .., '1 ",.r 11 "1
'iJ'1J~'Jln~u n'J::~n~::3.Jnl'J-n'1J3.JLL-n3.J ~~'J~~'JI~'iJU3.J1 ~3.J ~~u"

, '1 G ~ n'J::lJ')unl'J~IU'iJ'1J~LL~~ '1JUI~ ~'Jn ~13.J1l1U~~~~1 nVl3.Jnl'J

~ ru L ~ u~ -if U 1 1Ji un'J:: ~ n'iJl n'J'J 1 n 'J~I~~::Ln ~ nl'Jc:J '1J~ lJ'iJ'1J~" ., "
.,J '1"1"'" '1'" '1 ~ .,t,

n'J::~nL U'1J~~ln ~3.J ~~3.Jnl'J ~-n~IU ~ unl'J'J'1J~'JlJLL'J~lJ~L~U,)~IU
"

~~ 11J ii~-ifULLr;iLL'J~~::n'J::vil r;i'1Jiun'J::~n'iJln'J'J1n'J~I~ 1~u ~'J~".1'" ~ 5 .,J ...1 .., .,J

VII ~Ln~nl'J~::~IU'iJ'1J~n'J::~n -n~LuU'iJlJ')unl'JVI~'1JLU'1J~
"

UI')UIU LL~::1~~I3.JI'J{lfn~11~6 nl'J~::~IU'iJ'1J~iun'J::~n
"

'1 ,.,t '~'1_~'
'iJln'J'J ~n'J,)I~U~::LL~n~l~nu ~u ~ ULL~~::lJ~~~LL~::'J::U::L,)~1.
~ if lJ~lnnl'J~ ru L~ U.,:r U 7.8 U'1Jn~1 n,1 'J1JLLlJlJnl'J~::~1 uii~

" ., "

LL~nr;il~nU~I3.JlJ1L')(Ur;iI~ 1 'iJ'1J~iun'J::~n'iJln'J'J1n'J~I~~n

~')U ~lnnl'J~n~'iJ'1J~ Tallgren9 YilJ~11l1U1uuLL'Jn~ii'~~ln

~ ~nl'J~ruL~ u~ -ifu ~,)I3.J~~'iJ'1J~iun'J::~n'iJln'J'J1n'J~I~1 u" ., " "

'iJln'J'J1n'JlJu~::~~~~ 2 t1~ 3 ~~~ L3.J~'J1 ULL U')~ ~LL~::1 U

'iJln'J'J1n'J~I~~::~~~~ 4 t1~ 5 ~~~L3.J~'J1uLLu,)L~u')nu

~ii'~~1 nJ U~::~ nl'J~::~1 u 1;i,)'iJ'1J~iun'J:: ~ n'iJl n'J'J 1n'J~I~'1J tJl~"

-n11 LL~::r;i'1JL,i'1J~ 1~u~.i)~'JI~')u1unl'J~::~IU'iJ'1J~iun'J::~n

'iJln'J'J1n'J~I~1 u'iJln'J'J1n'J~I~r;i'1J'iJln'J'J1n'JlJULUU 4 r;i'1J 1
~ .,t, '1. I" ~I

LL~::~::~~~n~(U::nl'J~::~IULL lJlJU~'1J ~u'1Jn~~1 Uu

n11L U; fJ ULLU ~~~~~~1 n n11~ ru L~ fJ~ U oj U 1~~ cjvi1 n11" ~ "
Pin~3.J1n3.J1fJ6-9. 22-24 1~fJ~~')u1~rU~R,)13.JL~U~'fJ~R-lI"fJ~

Ii U~1n11LU~ fJULLU~~Y; ~lJ1~U 'fJfJ-j U~ 'fJn11Y; iUn1:;~ n"

'iJ1 n1'11n'1~1~~1U LL lJlJn1'1L U;fJULLU ~~~~~1 n~~1 fJ LL~:;U'fJ fJ"

Rf~~lJ~1n1'1LU; fJULL U~~oj UL~ fJ'),j'fJ~lilJU~~fJVl1~n1 fJ1l1~

..; " ,
L13.J(;lU'iJ'fJ~LL(;l~:;lJRR~,

u,,~tJ~ 3'1~V1fiVi~~lf)n11~~L~1)J1 ~3'1 m1~~~1tJi ,)'iJIf)~

iUL ",1If)nLLU~LUU 3 n~)J1 ",ruL~LLri U"~tJV11~~1Un~Pl1~[;lf. ~

U"~tJV11~:n,)~V1tJ1 LL~~U"~tJV11~n1tJ~[)1RPl1~[;lfo U"~tJV11~

~1Un~Pl1~[;lf L~LLri n111f)If)nLLUulin~tU~wutJ~lf))Jm3J(1n~lf)~
"

n111~wutJ~If))J'iJtU~",liu n11Ulf)uri~Wu LUUf/JU ~')UU~~tJ

V11~~1U:n,)~V1tJ1L~1.Lri 1f)1tJ L~tJViU~1",li~"1nIf)1tJ 40 tJ R,)1)J. .
0 .4 ~I .,.

",U1LL UU'iJIf)~n1~~n~~~~~~LL~~L)J1f)1f)1tJ 65 u n1~~n,,~)Jn11" ."
~ruL~tJLLifi1[;lLtJC1~11u 311 ulf)n"1ndn11~~~1tJr;i,)'iJIf)~n1~~n" ~ . "
ii~;1uriun11"'~~'iJIf)~~lf)fl)JULLIf)~L[;l1L"U~~~~~ 12 LL~~L~tJ').jiIf)~

riUL1R~1~1 ~3'1~~~lf)n11~~~1tJ'iJlf)~n1~~n13 L-rluL1Rn1~~n

Vi~U (osteoporosis) l1R[)1')~n1~~n~)JLL~~~1f) L~~ (osteo-

malacia) L1R[)1,)~R,)1)JunViilf)~'iJIf)~n11~11~n1~~n (osteod-"

ystrophy) [)1')~VJViL[)'nU1n11 LUUf/JU L1Rn1~~nVi~uLUu

L1RYi3'1n11Pin~1riu)J1n L~tJViU~1~",ru~1u1~tJ~litJ"')J~" ~

tJ1~~1 L~ If) u~ L UUL1Rd ,,~3'1 R,)1)J ~~'iJ If)~iu n1~~ n'iJ1 n11 Ln1" "

It;i'~ nl'i1 Lf1'il~.J 'iULL UUnl'i~~~lUil ,)"II'f)~iun'i~ ~ n
" "

"111 n'i'i 1 n'i~1~22-2~ ~ U~~l 'iCU1~1 n'; n~CU~Vll~~ Ul fl1V1 Ul
.. ~ 0 ""'...1 ~ .or

LL~~Vll~~'i'i~,)VlUl~l3.Jl'it1LLU~ ~~LuU 6 'i~U~ ~~U Class I
...1 d".":f .. it I d '" -":f ."l

LuU'i~U~Vl3.J~U~~~L~~'f)'f)U U~,)UUULU1~U Class II LuU
"

'i~u~~';~m'it1'f)u-(iu~1'f)~ruL~u-(iulu Class III LUU'i~U~" w

~ iun'i~~ n"llln'i'iln'i~l~~'; n~cu~n~3.Jnt)'l~LL~~" f1,)13.J~~" "

L~U~~'f) Class IV LUu'i~u~~iun'i~~n"llln'i'iln'i~l~31
"

';n~cu~LL ~~3.Jf13.J f1~lU lui1(;1 i1f1,)l3.J~~L ~U~~'f)LL~i1f1,)l3.Jn~l~"

13JL~u~~'f) Class V LUU'i~EJ~~:;;un'i~(;1n"llln'i'iln'i~l~i1';n~cu~
"

LLUU vT~f1,)l3.J~~LL~~f1,)l3.Jn~l~l3JL ~EJ~~'f) LL~~Class VI LUU
"

'i~EJ~~t-i,)u~lu"II'f)~iun'i~(;1n"llln'i'iln'i~l~ ~nl'i~~"IIU1~.. "
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~u~ii:n~ru::L .)'1 LU ULL tfi~~~Y'l1J 1~),J1n 1 u~1n111n1t/i1~),J1nn~1

~1n111n11JuiI~~m),J1run1::~n~t\"1)),J1'1)1J~')u1J~1fJ11nlu"

~1n111n1t/i1~~),J1nn~11 u~1n111n11Ju

iJ~11nLVitJ),J,fU'!lU1c;JLt.\'U~1UP!uun~1~~'f)~~r1'J1),JL~),J1~~),J..

nUn1~c;Jn1'f)~1U ~1nL~tJ~Vi'f)~~~c.J~[;\'f)r1'J1),J'f)f.11'f)c;J'!I'f)~11n.. ... ".¥ - ...1' d
L VltJ),J LL~~r1'J1),J~1),J1ro~1ULL 1~Uc;JLr1tJ'J'f)ULuU~'JU~U~'!I'f)~

n11U1~~Uc.J~~IL1~'!I'f)~n111n~ ~11tJ~1U111 UU1L 'Jru.;.fU~U1

iUn1~c;Jn'!l1ni11n111~r1'J1n11~'f)f.11~U'f)tJ 4.5 ~~~L),J~1;tU
..

1113,4 'f)f.11~ 11ri~1),J~~ViU11r1'J1),Jn11~'!I'f)~iun1~c;Jn'!l1n111n1.. ..

0 .J . - :r . ..¥ ..
'J1~VlL~),J1~~),J~1~1Un11w~11nLVltJ),Jr1'J1),JViUVl'!l'f)~n1~c;Jn

..

. A Ad. :r 1.1" d
1'f)U 1 11nL VltJ),J 1-2 ),J~~L),J~1 L),J'f)Vl1n11w~~~ uLL~'J'D~~~

vi11 ~~1),J11C11'f)~1U LL 1~U c;JLf, tJ'J1~~ ~~'f) c;J~U~Lt.\'UL~ 'f)c;J),J1

~'C1'f)LitJ~'f)f.11~L ~tJ~Vi'f)2 ~'JU 1 un1ii1~~r1'J1),Jn11~'!I'f)~n1~c;Jn ..

1~L ~tJ~Vi'f),fU 'f)1~~1LUU~'f)~~~11ru11 ~u~nn1~c;JnL ~),J~1'f)
.. ..

4 1" "0" 26
L~'f)n 'D11nL VltJ),JVl),J'!IU1c;JL~Uc.J1P!UtJn~1~~c;J~~..

n11~n~L~ tJ')ritJ~u1~~'f)~iun1::~n~1n111n1~ L ~~ 'f)'f) rJ" "

iJ~ 1~~tJ"'1'ltJ~1u 1 un~~u1::'D1n11 VltJ ~~~'f)~n11vi1n11~n~.
d ."1" .l' '1 .. ~' 1-1 ,., u

L~'f)LuU~'f)~~~U~1ULun11P\n~~U[;l'f) u 'f)tJ1~L1n[;l1~n11
" ..

.. ~ oJ:. ~, .l' d , dol

p\n~rl1~U..,::Vl1n11~nrl1r1,)1~~U1~'f)~LU'f)LtJ'f)'f)'f)UVlunrl~~ .
iUn1::~n~1 n 111n1~1~ LL ~::vi1n11;;~ rI,)1~nt)'1~~'f)~iun1::~ n

" "

~1n111n1~1~1 ULLIJi~::1::i{tJrI,)1~~~"'1ntJ'f)~iuL ~1'f)n 1')~iI~
"

vi1n11~n~1 u~1n111n1tJuLL~::~1~

n11~::;~1fJ~'f)~i~n1::;~n~1n111n1~1~1~~1n111n1~1~"
24 '1" ~ '1 " , .." " "

Enlow LL~::;~ru::; L~'f)fill1fJ L')')1 n1::;~nVlllVl1~~1~ Ln~
"

1J.JrJu1nl ~111L')ru~~1tIU1~n11~::;~1fJil')luVl1~~1~1tIii~ vi11-:.i

~1'f)n1~Ln~1~1~1~J.J1nn~1LL~::;~n11~n IL;fJn1::;~nl ~n~
" , "'~,,

LL ~')~~ ~')~n1::;~n;111Vl1~~1~ln~~~~'f)~111L')ruL~fJ')nu LL~::;"
UJ.Jn1::;~nu1::;~1u~1~ ( g enial tubercle) ~~'f)f.111ul~1~~11~

, " "

~1~~n11~::;~1 fJJ U~::;L ~'f)J.J~'f)nlln1::;~nVl1~~1u 1tIii~vi11-:.i
"

L ~uLuul~1~~11~~L1fJn~1 paralingual shelf ~')uiun1::;~n

~1n111n1~1~ 1 U ll1L ')ru~u 1tIii~~'f)~n1::; ~n~1 n111n1~1~Ld 'f)~
"

n11~::;~1 fJil') 1 Un~LL U ') ~~Lii ~;1u~::;~iin~ru::;U'i1n!JLuuLL tf!~ L rj1

~~Ln~~1nn11~~1~1~~11~ 2 ~')u~1~~n11~::;~1fJ ~'f)

mylohyoid line LL~::; external oblique ridge

n1'1LU~UULLU~~ 1 U~1n'1'1Ln'1UU,,~n'1U LL UUn1'1~~~1U"
[;]'J LLlJln 1;i1~"1n~1 n'1'1L n '1~1~ L V'4 '11 ~nl~'1~~ 11~~ LLlJln 1;i1~nU

, 4 .. .1 ~ -
n~1'J ~ If}~ n '1~ ~ n L V'4 ~1 U u1 nV1~1 ~1 '1()'11f}~'1U LL~ ~ n '1~,,1 U"

LL'1~U~Li;1U'J~11f}LL'1~n ~"1n.;rUU~If}~ L~ If}f.i1~iI'J?i~ [;]'In'1~ ~n"

L V'4 ~1UU1nLIf}~U~LUU[;]'J~1n~n1'1~~~1U~If}~n'1~~nvi'11 \Xtl;u"

n1~~n~1n'1'1Ln'1~1~L,J ~1 ~1'1()~~~1 U [;]'J"uut'1n~1 L V'4 ~1U
"

U1nL~ n1'1~~~1U~If}~tl;un'1~~n~1n'1'1Ln'1~1~1uU1L'JtU.;rU
"

~U1UU J U~'JU~1nLn ~ 1 ULL U'J'11UV11~ ~1U lnM~!Ju1n LL~~n

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

n1'1~~~~n'1~~nlf}U1~1Jllf}LUIf}~V11~~1ULn~LV'4~1ULUU'1L'Jru"
L~u'Jnuvi'11 \Xn1'1~C1J L~ un'1~~n 1 UU1L 'JtU .;rU~U1UULUULLUU

() ~() If} UL UV11~ ~1 U ~i~~~,,~~~ ~~ I;i If} n1'1L u~ UULL U~~ ~'J1~

tl;~yjufinU~'1n'1'1Ln'1~1~ 1 uu1L'Jru.;ru~u'11 uin~ru~~~L ~~If}U. "
~1nn11~UIf}If}n LU~If}~~1n'1'1 Ln'1~1~Ln ~;1u 25

_d 0 - - 0"
1fiG'l1I.UUn1'31~!J
~ .
'JaG! LLa::RJ'lJn"i~. .

vi'ln'l1~n~'l Lfiu;;'1J~~ LVlEJ~~ L~'1Jn~'l~~~'1J~u"rilEJ'II'1J~" .
liU'JEJ~L ;;12.J'lfun'l1fnM1L UJ1'lfl~"D'lvlUj;ln11~U1~~~~ fI cu~
" ..

vlUj;lLL ~VlEJP!1~j;I{ "W'l~~n1ru~~'l~VlEJ'ltjiEJ1~~~'l~1I ~ .P!..
2536-2540 LUUtoi'lU'JU 113 ~ LLU~LUU"D'lEJ 45 flU ~tiJ~ 68

flU n'1J1EJLVlEJL'U~EJ 42.98 11 toi'lLL unU1L'JcuiuL ~~'1Jn~1~~n.
n11~ru L~EJ-flu1 U~U ~~ '1J~u"ril EJ.ft~UULL~~~1~'1J'1JnLUU 6" w

U1L'Jru R'1J U1L'Jru-flU~U1~~n'1J'lru1L 'IIj;lfI~LLt;l-flUL;1EJ'J~1U
d .. .." d '1 .,.. ~ Q .":r

~U~ "U~'ltl~ '1J n Vl1U ~U~ L U 'II'ln 11 L n 1LVI EJ'Jnu U1L'J ru ~U
~ "" d .. .!:'.":r "..l

~~~ Vl'l~ Vl1U"D'l EJ LL~ ~'II'J'l"D~ ~ '1J1 CU'l L'II j;I j;I~ LLj;I~U n1'l ~U '1J EJ"D

~~rt~"un~-flun11~~~~'1J~ vi'ln'l1ri'l~UVI"Vlj;l1~U1L'JCU~~VI.
~'l L U U~~ n~'l~'II'1J~~ -flu ~ n n'l1~ ClJ L ~ EJ L U LVI EJt11nn11~'l EJ'II'1J~

-flu LU L ~EJ~~L~ EJ'J,,~'1J'l PTEJIJ1'lLL ~'ll~-flU;;'l~LPiEJ~L uu~tjin LLt;lt1'ln

n'l'i~'l EJ L U~~'l EJ~"~~"11CU11J1'lLL ~'ll~"'lntjin~CU:;Vl'l~n'l EJ~J1'l fI

~L ~~'1J'1JrJLL~'JL-ii~U~'1Jvi'lLfI~'1J~~~1EJLUU1Un'lnU1Vl ~U1L'JCU" "

.Ju 1 (tU~ 1 ) '''In.JuU'l~U~~'1J~u,,rilEJ.ft~UULL~~~'l~L;;1LfI~'1J~

'" ~...,j.. ,.. ,
FI,)1),Jn,)1~1I'fJ~~UL ~~'fJnV1L ~~'fJ'fJtJ),J~~IJ1'fJm1'fJ'fJnLLUU"

LL~:;n11L ~ 'fJ n1lU1 ~11 'fJ~~~U U ~ 'fJ ),J~1 ~fU~1U ~UU~ 'fJ),JC1 'fJ ~ L?!I

l~tJiuL ~~ 'fJn~~ 1U i1~n~),J LL~:;~ FI,)1),Jn')1~ 1nt]i L~tJ~ riu~')U
"

~UL iS1 ~ U 11 'fJ~~ U ii1~ L~ tJ~~1'fJ1I 'fJ~ L ~),J oj U ~:; ~1 ),J11C11'fJ~ fu LL 1 ~

U~L'I;tJ') L~~ LLI;)t11iUL ~~'fJn~L ~~'fJ'fJ tJ~iUn1:;~n'IJ1n11Ln1~1~" "
~LLFlULL~:;LL ~~),JL~ FI,)1~~11ru11-n LUUU1L ')ru 1 un11fuLL 1~U~

L'I;tJ,)'fJtJ1~~~ L ~'fJ~~1n~iin~ru:;FI),J'fJ1~vi11 ~Lii~n11u1~L~U

,~ ~ .f..",.~

LL~:;L 1 ~'fJ 1J111n11~:;~1 tJ 1J1,)'IJ'fJ~ n1:;~n),J1 n'IJU'fJ n~') tJ ~1~1U n11"
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.I ,~ ..~. -.1 ... - -

,\1", 2 LLV1~,)L~11::~V1V11n11c;1c;1LLu~~L~~n1~Uc;l1::c;l1.J,,1nU~c;I£qU
u

L~~~n1un11~n~

Figure 2 Modified analyzing rod for labeling the level from the .
top of the ridge in the study.

~1'j")~ 1.11LL v1~~LPJ'j'1;;';~1U,)U 3 LL v1~3,J1il~LLU~~ l~tJl.jjLL v1~

~ ~ ~ ~, ~

Yi~1~lJInVl'j'~n'j';;tJ'fJn1lU1~tJ1,) 15 3,J~~L3,JIJI'j'3,J1L-n'fJ3,JIJI'fJntJ

LL v1~~ LPJ'j'1;;'vIL U; n~ru;;~~'U1n~~nULL~ ;;nu~')tJ'fJ;;PJ1~ n-nu~

U3,J~')tJil,)L'fJ~ il~LLU~~LLv1~~LPJ'j'1;;';vT~'vI3,J~ 3 LLv1~l~tJL~'fJ3,J

LL v1~Yi~1~~n~1~~1nU~1tJ1I'fJ~LL v1~~LPJ'j'1;;';LUU'j';;tJ;;Vl1~ 3

tJ~~L3,JIJI'j' 5 tJ~~L3,JIJI'j' LL~;; 7 tJ~~L3,JIJI'j' 1J113,J~1iltJ('j'u~ 2)"

LL~ ')1.11 LL v1~~ LPJ'j'1;;';~il ~LLU~~LL~,)3,J1ri1 'vIU~ r;i1 LL 'vI\l~~'j';;iltJ

~.. 0 ,d ~..~ 0
PJ,)13,J~~~1 n tJ'fJ ~~UL 'vI~'fJn1l'fJ~1JI1 LL 'vIU~n~n~1~tJ'j'L ')ru Vl PJ ~,)1"

nm'j"'3L1JL~tJ1I'fJ~WU1UVl1~U~1tJ'j'1nWULUU'j';;tJ;; 3 tJ~~L3,JIJI'j'

5 tJ~~L3,JIJI'j' LL~;; 7 tJ~~L3,JIJI'j' 1J113,J~1iltJ l.jj~U~'fJ;~LUUL~U
~ 0' . ~ ..

LL U')'j'1tJL Yi'fJtJ'fJnIJl1LL 'vIU~1I'fJ~'j';;tJ;;1JI1~ 1 ~1ntJ'fJ~~UL 'vI~'fJn
0 0 .. ~.1.. 0 ," ~,..~, ..

Vl1L -nUL~tJ')nUUVlIJl1 LL 'vIU~'vIU1 LL~;;'vI~~ 1JI'fJ'~VlPJ~,)13,Jn1'j"'3L1J

L~tJ1I'fJ~WU1uLUU'j';;tJ;;Vl1~ 2 tJ~~L3,JIJI'j' ('j'U~ 3) vi1n1'j';;~
"

PJ,)13,Jntj'1~1I'fJ~iuL'vI~'fJnl~tJl.jj Boyley sliding caliper ~n
.. ~ .1"."1 ~ .. ~

PJ,)13,J~;;L'fJtJ~ 0.01 L-nUIJIL3,JIJI'j' ('j'uVl 4) LuULPJ'j"fJ~3,J'fJ,)~1JI13,J"
r;i1LL'vI\l~CJ\1~ 1m~ri1'v1U~1tj'LL~,) ('j'U~ 5) 1~tJn1iuL'vI~'fJn~1~"

JUnPJ,)13,J~~~1n tJ'fJ~iUL 'vI~'fJn~~3,J1Vl1~U~1 tJ'j'1nWUL ~tJ~Yi'fJ"
~;;vi1n1'j';;~1~ 9 r;i1LL 'vI\l~ ~~1~LLri r;i1LL 'vI\l~1I'fJ~'j';;tJ;;Vl1~~1n

tJ'fJ~iUL'vI~'fJn~~3,J1Vl1~U~1tJ'j'1nwu 3 tJ~~L3,JIJI'j' 5 tJ~~L3,JIJI'j'

LL~;; 7 tJ~~L3,JIJI'j' 1I'fJ~r;i1LL'vI\l~~PJ1~~1nn1'j"'3L1JL~tJwu1u

0' ~~ " ~'o ,~o

LL~;;1JI1LL 'vIU~ 2 3,J~~L3,JIJI'j' 'vIU1LL~;;'vI~~1JI'fJ1JI1LL 'vIU~~~n~1,)

('j'U~ 3) 'fJt11~ 1'j'nIJl13,JiuL 'vI~'fJn~1~tJ1~tJ1L')ru'fJ1~nPJ,)13,J~~" "
1~Yi'fJ~~;;;;~1~PJ'j'tJvT~ 9 r;i1LL'vI\l~~~'fJ1~;;~1~L~tJ~ 6 'vI1'fJ 3

r;i1LL 'vI\l~ n~1')fi'fJ;;~PJ,)13,Jntj'1~1I'fJ~iUL 'vI~'fJn1~L'UYi1;;'j';;tJ;;

, ~.. ~~ ~~..
m~~1ntJ'fJ~~UL'vI~'fJn 3 3,J~~L3,JIJI'j' LL~;; 5 3,J~~L3,JIJI'j' 'vI'j"fJ

.-
L~tJ~ 3 tJ~~L3,JIJI'j' Lv11iiu

..I . " ~ . g" 'I ' - ~..
!\J~ 3 ~1LL~U~~1~ 1 V1V11n1nn1J'lJt)2;j~LULL~~:: 1J1L'JruV12.Jn11

~ruL~u~Yfulu" w

Figure 3 Positions for recording data in each edentulous area.

'\J~ 4 Boyley sliding caliper m.ji';;~~,)1)Jn')1-3'tJ-3~UL'I-I~tJn
u

..I. ~..~ , !'I .. ".":f .. ~
~\J'VI 1 n11m~U~'~~1~U1L,)ruVl P1~,)1LuUn~nfl1~1Jt)~"lI-nUVl~

Figure 4 Boyley sliding caliper for measuring the width of the

edentulous ridge.

~1T~ruL~u1tJ" w

Figure 1 Marked the point to suppose the center point of the

extracted teeth.
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'\J~ 5 n1'it)'(;1F1'J1~nrj1~~'f)~iuL~':j'f)n1(;1EJ1.j! Boyley sliding caliper
u

1u;;')~~u U",)3,J,)~,)~,)L'U~Ufl'J,)3,Jn'i,)~~'fJ~ltJuL~~'fJn ~')~~

U1L'JrulJi')~ 1 .,')nJ Uu",)~,)L'U~ U~'fJ~ltJuL ~~'fJn~,)~~L~3,J')';;n
'" , ~ .l' .. '~.I ~ ~

'fJ'fJn~'JUfl,)fl'J,)3,J~U,)L'U'ZiUL U'fJLU'fJ'fJ'fJUVlunfl'Zi3,JU1L'Jru ~U
.

L ~~'fJn~')~ l~u~,)L'U~ Ufl'J,)3,J~U,)~'fJ~L if'fJL~'fJrfi'fJuJuL~3,J,)
~ .1 0 ~.l' .. 0 ~_I

.,')n n,)1~ ~ LLu~~ fl')fl 'J,)3,J~U,)L'U'Zi U~'fJ~L U'fJL U'fJ'fJ 'fJU Vlunfl'Zi3,J.
n1~~nLL'Zi~.;[u~~vi')n,)1Pin~ l~u Muller HP LL'Zi~flru~27 i)~..

LL~~~ ~,)LL'Zi~lin~ru~n,)1LL u~!'i') LL ~,j~v1vi')n,)1;; ~ 1 un,)1~,) fl'J')3,J

~u,)~'fJ~Lif'fJL~'fJtfi'fJU~Unfl~3,JU1L'JrulJi')~ 1 (;1')3,Jrti')i)U(;1')3,J

~ .I~ .. 0 ~ ~

(;1,)1,)~VI 1 LL'Zi~ 2 LL'Zi~ 1uVl 6 n LL'Zi~ ~ 'D~~U'J,)Vl1~~Ufl'J,)3,J~~
.. ..

3 tJ'Zi~L3,J(;11 .,')nU'fJ~ltJuL ~~'fJn-fl~1 u~')n11Ln1UULL'Zi~~,)~"~

~ fl'J,)3,J~U,)~'fJ~ L il'fJL ~'fJrfi'fJU~Unfl'Zi3,JltJun1~~n~')n11 Ln1~,)~. ..
l1i")u1n~3,J~u')n~1'fJI1i")u1n~ LLn 3,J(;1,)3,J~')i)'JL'Zi~1 U-D 'fJ~ b
, , .l' .. , ~.I '" 'I '"

~'JUfl,)fl'J,)3,J~U,)~'fJ~LU'fJLU'fJ'fJ'fJUVlunfl'Zi3,Jn1~~nVl')~~')ULn'Zi
. ..

L~~,)U~1'fJiu.,~~~')(;1,)3,Ji)'JL'Zi~1 U-D'fJ~ p LL'Zi~v11~i)Ufl'J,)3,J~~

7 tJ'Zi~L3,J(;111'1,)fl'J,)3,J~U,)~'fJ~L;I'fJL~'fJrfi'fJuv11Jnfl~3,Jn1~~n.,')nu'fJ~. ..
ltJUL ~~'fJn 1 u~')n11 Ln1uu VI')~I1i")U 1n~L ~~')U.,~~ 1'1') (;1,)3,J-n'fJ~ pp

",. . ~'" ~..~ , '" '" :;

CJV11n11V1~~'fJ~V11n11,)~~,)fJ,)fi~~n~1,)'!J1~j;1tiP1ti~:;P11~"1 1""'" .." ~ "'. ,.. '"
~fJ ']j LP11'fJ~~'fJP1ti~:;']j tintiLL~,)ti1~1"'1P11L'U~ fJP1,)1~n,)1~

'IJ'fJ~itiL ",1'fJn11~1tiIJi1LL ",u~Wti~~n11~n IL~fJ1u ,j1;;'fJ~~~
,,°tl "

1J!~1~~L;;1 L Uti U1L ') ru(;]1~ 1'!J'fJ~'!J1n111n1j;11~~fi~LL U~ 1t)'LL~,)

..I ,.r"'~.":f 27 - o~-.I'" 0
6111111or11 LL~~~r11LUt)LUt)t)t)uV1Unr1f\~n'J~~nLLf\~Y1U~1~'J1U~1U~t)~ Muller HP LLf\~r1CU~ LLf\~t)~'J1~,)UV1~~LLuf\~LLf\')~t)~r11 b,p,pp

, "

r;i1LL\1U\1~U b (mm.)

1.00

p (mm.) pp (mm.)
"\ x

pp/b = xp/b = x

11/12 2.09 x = 2.20 2.09 x 2.20 y

2!!:-
2.66

~
3.0112/22 0.86 2.22 2.21 2.52 2.48 2.58 2.93

13/23

14/24

0.70

0.84

2.32

2.40

2.73

2.88

3.31

2.86

3.90

3.43x =
P

2.34

J{ -
.-p/b

2.6415/25 0.81 2.33 2.81

x "
~
2.49 2.88 3.47

16/26 0.88 2.14 2.12 2.43 2.40

17/27 1.05 2.49 2.15 2.37 2.05

.I """"'01 o":f 27 - "'-01" '
b"",a" 2 LL~~-3f11LU~LU~~~U"'lJnf1fl3Jn'J::~mLfl::Y1U~13J'J1U-31U'IJ~-3 Muller HP LLfl::f1C\J:: LLfl::~~'J1~,)U"'~~LLlJfl-3LLfl,)'IJ~-3f11 .pluLLl1\fl::1J1L,)C\J'IJ~-3'IJ1n'J'J1n'J~1-3 . ..

Table 2 Show soft tissue thickness on the alveolar bone and teeth according to report from muller HP et al27, and the modified ratio of
b, p in each area in mandible.

611LL\1UCoWU b (mm.)

0.65

p (mm.) tl'l b ~'LtI'LUn'l'iAnti'lp/b = x

31/41 1.04 1.6x = x 0.95/1.42 =

32/42 0.71 0.85 0.95 1.2 1.42 0.67

33/43 0.66 0.96

1.21

1.45

34/44 0.68 1.78x = 1.50/1.50 -

35/A5 0.82 1.36 1.50 1.66

x =
~

1.50 1

36/46 '.'4 1.59 1.39

37/47 1.56 1.84 1.18

1 ULL~~~1J1L ')ru~~~~1 n11Ln11JU

Table 1 Show soft tissue thickness on the alveolar bone and teeth according to report from muller HP et al27, and the modified ratio of b,p, pp

in each area in maxilla.
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(b)"l/

~\J..i 6 LL~~~iin~ru::n11LLu~r;i1LL~u~~vi1n11;;~lun11~1f1,)1)J~U1'11'f)~Ld'f)L~'f)fii'f)u~unf1~)J1J1L')ruI;\1~ 1 lu'II1n111n11Ju (n) LL~::

'lJ1n111n1~1~ ('II)

Figure 6 Show positipns for measuring area in finding the thickness of the soft tissue in each area in maxilla (a) and mandible (b)

- .1 ' d .1 d d.1 - '1
n11~~LLu~~P11L'U~tJL U'fJL tJ'fJVlun P1~~~Un1~~n'IJ1n11 ~n1. ",

~1~.1U'lJ1n111n1iJuvi11~~tJ.1ojfIO11'IJ'fJ~.ji'fJ);j~.1uffi1LL'vIU~ p. b

LL~:; pp 1~tJ.1uiuLL1nu11O11 p LL~:; b ~1'v11ii'1)l11"',)UL~'fJ U1

.1d, "'I""
~1'v11P1,)1~~~~Ufj'IJ'f)~P1,)1~'vIU1L U 'fJL tJ 'fJ'fJ'fJU~1U ~n~ LLn~

riiJ~1u.1nrl'iu.1 ULL~~:;iJ1L,)ru 1~tJtji~"',)U1:;'vI~1~ p LL~:; b

~LL~~~r;i'~.1UI)l111~~ 1 vi1.1~Vl11iJ~11O11P1,)1~'vIU1'IJ'f)~Ld'fJL~'fJ

tfi'fJU~tJnP1~~n1~~nVl1~~1u.1n~L~~1U 'vI1'fJ 1011 p'vlU1LUU
d , .1 d , d.1 "
n L Vl1'IJ'fJ~ P1,)1~'vIU1'IJ 'fJ~ L U 'fJ L tJ'f)'fJ 'fJUVlunP1~ ~ n1:;~nVl1~ ~1U. .,
.1nrl'LLn~ 'vI1'fJ 1011 b luLL~~:;iJ1L,)ru ~~iJ1L')ru~U'vIU1iJU p

, 1 d - - .":f-

'vIU1n')1 b ~tJL'U~tJ 2.66 ~~~L~1)l1 LL~:;Y1U'vI~~iJU P 'vIU1
' 1 d -- d"j, ,.1

n')1 b ~tJL'U~tJ 2.64 ~~~L~1)l1 (1)l111~Vl 1) 'D~P11 2 P11U

4'."1' d",j D' ,.1" -'1_~"
,,:;tl'fJ,)1LuUP11P1~V]P11'v1U~LL~:;":;U1P11L 'vI~1UtJ'f)Un~iJ ~u ~-n'vl1

.1 "j , " 'I ... -='1. I 4" 'I " "
P1,)1~'vIU1'IJ'fJ~L U'fJLtJ'fJ'fJ'fJU~1U ~n~1~wu1n'vl1'fJ~1U ~n~LLn~

.1'v1~'1~tJ,,:;1~lojfIO11 b lUI)l111~~ 1 ;tjnL~11:;~'fJ~n11'v11P1,)1~

.1 "j " .1d - - - " 1'vIU1'IJ'fJ~L U'fJLtJ'fJ~1UUVl1:;~iJ 5 LL~:; 7 ~~~L~1)l1~')tJ ~tJ
- - -.. ,- ,

'fJ1P!tJP1,)1~~~~Ufj"1nP11'fJ1)l11~,)U'IJ'fJ~ p LL~:; b LL VlU ,,1n

'I ' .1d'4

~~n11~Un11'v11P11P1,)1~~~~Ufj'IJ'fJ~LU'fJLtJ'fJ'fJ'fJUP1'fJ X / X
.. P b- - '1"4."1 d"j

= X ~~UU X / X = X ~'vItl'fJLuU~~n11Vl 1 L~'fJL11
plb p plb b

, d .":f " .., d - -
LLVlUP11 X 'IJ'fJ~1)l111~Vl1 (Y1U'vIU1iJU~P11L'U~tJ 2.21 ~~~L~1)l1

p
.":f - .. , - - 1 .1 1'" d
Y1U'vI~~iJU~P11 2.34 ~~~L~1)l1) ~~ U~~n11U ,,~ ~P11L'U~tJ

.1 "j , " 'I ... -='1.1 -
P1,)1~'vIU1'IJ'fJ~LU'fJLtJ'fJ'fJ'fJU~1U~n~1~wu1n (X ) 'IJ'fJ~iJ1L,)ru

b
-":f" d -- - 4 "

IY1U'vIU11JUVl'j~~~ 3 ~~~L1JIJ1'j~'ln'I'P1~~UL U-1'P1nL' U ??1 /

"""" 1 -':f ~ I

2.66=0.83 2,J~~L2,JI11'iLL~::~11.JLn~LLn2,J 1.Jn1.J~~~Lu1.J 2.34/

2.64=0.89 ~~~L2,JI11'i

11.Jvi11.J'fJ~L~tJ')n1.J~'i::l;i'u 7 ~~~L2,JI11'in1'if11~,)12,J~1.J1

L'il~ tJ~'fJ~L;! 'fJL~ 'fJtfJ 'fJ1.J~Un~~ 2,Ji 1.Jn'i::~ n~1n'i'i1n'i~1~11.J, "

~1n'i'i1n'iu1.J vi11~~tJ1.ji'f11L'il~tJtfJl11'i1~,)1.J~'fJ~ pp LL~:: b

11.JLLLJi~::U1L,)ru LL~::f11~,)12,J~1.J1L'il~tJ~'fJ~-li'fJ~ PP (X )
, ,",' pp1 ... 1'" .. , -.1

1.J1111'i1~Vl 1 ~:: ~~1~,)12,J~1.J1L'il~tJ~'fJ~L 1.J'fJLtJ'fJ'fJ'fJ1.JVlun~~~ ,
i 1.Jn'i::~ n~1n'i'i1n'i~1~11.J.;r1.J~ii1~11.J12,J'C]U1nY; 'i::l;i'u 7"
~~~L2,JI11'i (X ) LU1.J 2.48/3.01 = 0.82 ~~~L2,JI11'i LL~::11.J

bb

-W1.J~ii~LU1.J 2.49/2.84 = 0.88 ~~~L2,JI11'i

~,)1.J11.Jn1'i~1f11~,)12,J~1.J1~'fJ~L if'fJL~'fJtfJ'fJ1.J~'i::l;i'u 5

~~~ L2,JI11'i.fl~ liI11.J1n~ LLn 2,J / liI11.J12,J'C]U1nLL~::~11.J1n~i 1.J,f 1.J

vi11~~ tJ L ~ tJUU C1JclT;i1111 'itJ1~ pf~1 n f11 ~,)12,J~1.J1~ L U~ tJ1.J 1 U

d_~ ~ 1 ,d";.¥ 1L2,J'fJ2,J'i::~UP1,)12,J~~~'fJ~~1.Jn'i::~n~1n'i'i n'i,)1~VlL W2,J~1.J ~tJ" "
0 ,d ..;.¥ -,

n1~1.J~,)1 L2,J'fJ~,)12,J~~L W2,J~1.J 4 2,J~~L2,JI11'i ~::2,J~1~,)1~~1.J1"
..;.¥ ~1:" ..;.¥ LW2,J~1.J Y 2,J~~L2,JI11'i ~~1.J1.JC11~,)12,J"3~LW2,J~1.J 2 2,J~~L2,JI11'i

- ..; .¥ 1 ... ... 1
~,)'i~::2,JP1,)12,J~1.J1L W2,J~1.JLu1.J 2y / 4 = Y /2 2,J~~L2,JI11'i Lu1.J

~2,Jn1'i~ 2 1~tJ~ y LU1.Jf11~,)12,J~1.J1~'fJ~Ld'fJL~'fJtfJ'fJ1.J~L~2,J
.¥ d - ~ ~".I.':f

~1.JL2,J'fJ2,J'i::~U~,)12,J~~~1ntJ'fJ~~1.JL~~'fJn2,J1Vl1~u~1tJ'i1nn1.J"
.¥ ... ... 1 ... ... d do,

~1n~1.J~1n 3 2,J~~L2,JI11'i Lu1.J 7 2,J~~L2,JI11'i en~L2,J'fJ1.J1~1 y
' 1 d 1'" .¥ d , d

2,J1LL Vl1.JP11 1.J~2,Jn1'iVl 2 ~:: ~~1~,)1~~1.J1~'fJ~L 1.J'fJLtJ'fJ'fJ'fJ1.JVl

..; .¥ 'l '" , ~.J'
l ~1.1'I1'1 '1' l~ll)n1m'"1.'" (;1."1
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111CJ.1'i~ 'i11n'il1'i LL'il::Rt1J::. .76

U1L')ru-ilU""U1uuft1U1),JrJU1n~~31r11~,)1),J""U1L~),J;iu 0.82(X) - 0.83(X )/2 = -0.005 fJ~flL),J[;11
bb b

Q -':r " "" ".,." .., .. J (X ) Q Q

U1L')ruY1U""U1UU~1U~n~~U~~),J~1~,)1),J""U1L~),J~U 2.48(X ) - 2.21 /2 = 0.1 4 ),J~~L),J[;11
, pp p

Q .':r ~ """" ..' Q J X ) Q QU1L,)CUY1U""~-3UU~1U~n~LLn),J~~),J~1~,)1),J""U1L~),J~U 0.88(X) - 0.89( /2 = -0.005 ),J~~L),J[;11
bb b

U1L')CU-ilu.."ii-3UUft1U1n~iu~~31r11~,)1),J""U1L~),J;iu 2.49(X ) - 2.34(X )/2 = 0.08 fJ~flL),J[;11
" , ' JPp, P

i-3ii u~1~iu~,)1),J~-3 5 fJ~~L),J[;11~1nfJIfJ~iuL ..,,"-3lfJnPi1L'il~ fJL UlfJLUlfJtEJlfJU.L U~1nmn1UU.L ULL(;]~~U1L')ru~~Lft~1nn111,)),J"
, J d """" "".,." d ..' ."1 ~.r

~1~,)1),J""U1~IfJ-3L UlfJLfJlfJVl1-3~1U ~n~LLn),JLL~~ ~n~~U~-3),J~1LuU~-3U

U1L')ru-ilU.."U1UUft1U1),JrJU1n31Pi1Luu 0.83 - 0.005 = 0.825 fJ~flL),J[;11

U1L')CU-ilU""U1uuft1U.Ln~L~~1u31Pi1LUU 2.21 + 0.14 = 2.35 fJ~~L),J[;11

U1L')ru-ilu.."ii-3uuft1U.Ln~LLn),J31r11LUU 0.89 - 0.005 = 0.885 fJ~flL),J[;11

U1L')ru-ilu.."ii-3uuft1U.Ln~L ~~1U31r11LUU 2.43 + 0.08 = 2.51 fJ~flL),J[;11

m"1"~~ 3LutJ1L'jtU , "

A1Lo.atJ
. oJ

fl11.Q81J~U\1U1 .wU\1fl\1\J;L'J~

'Lnfiiu'\.naLLn3J,:itu 'Lna'3J'ilu1n (b) I 'Lnai.u (p) '~3J'j'JaJ

3.23 2,J2,J3.04 ~~ 0.89 )J)J 2.34 ~~.32.J2.J 0.83 ~~ 2.21 ~~

2.51 )J)J 3.395 )J)J2.35 ~~. 3.175 )J)J 0.885 2.J2.J53-13-1 0.825 ~~

3.37 ~~0.88 )J)J 2.49 3,J3,J0.82 ),J),J 2.48 )J)J 3.31 ~~7 ~~.

&1"i'~..i 4 LL~~~fi1L;f'f)L~'f)t:i'f)u1Jnf1~~~Un'1:;~n'IJ1n'1'11n'1t)1~~'1:;il1J 3 ~~.1U1J1L~CUl'i1~ 1'IJ'f)~'lJ1n'1'11n'1~1~ LL~:;fi1L~~U'1~~'IJ'f)~

J oJ
f1~1~~U1LU'f)LU'f)

Table 4 Show soft tissue thickness cover edentulous ridge at 3 Inm. in each area of mandible and the average value of soft tissue thickness.

,.J , ,.J J',.J".J
1;1111~VI 3 LL'(q(;1~~1~'J1~~U1L'1l~U'IJ'f)~LU'f)LU'f)'f)'f)UVl

un ~~~-iun1~(;1n'IJ1 n111n1~1~,1 ULLI;\~~u1L 'Jru'IJ'f)~'lJ1n111n1uu
. "

, ,.J.,J',.J, "'I""
LL~~~1~'J1~~U11'J~L~'f)U1~1L U'f)L U'f)'f)'f)U(;11U ~n~ LLn~LL~~

~1U ,1n~i U~11'J~n U vf~ 1 U U1L'Jru -iiU~U1uuLL~~-iiU ~tjI:~uu

~1n,fu,j1ri1m~~1~1ri1L'1l~u1'J~L~'f),j11u~u'f)'f)n~1n~'J1~

n~1~'IJ'f)~-iuL ~1'f)n~1~ 1 ULLI;\~~U1L 'Jru'IJ'f)~'lJ1n111n1uu~Pin~

1(;1uri1L'1l~u'IJ'f)~Ld'f)L~'f)tr)'f)u';'1~:;u'lJ1n111n1uu P;'f) 3.25

~~~l1JIJ1'!

~1~fulu~ln11Ln1~1~~:;1-nr111U~111~~ 2 ~1~~~1
d .l' d, ~ ~ ~

f1,)I~~UIL'U~ U~'fJ~L U'fJL U 'fJ'fJ'fJU~I~~U~'fJULL~:;')DL~U')nU

'1 oJ '1'" d .l' oJ .,J
~ln11Ln1UU'D~~:; L~f11L'U~ U~'fJ~f1,)I~~UI~'fJ~L U'fJLU 'fJV1

Unf1~~LLr;i~:;~luluU1L')CUr;i1~ 1nur;i'~LL~~~lu~111~~ 4 111

, .l' oJ , d.1 " '1 "" "'1 " f11L U'fJL U'fJ'fJ'fJUV1unf1~~n1:;~n~1U Ln~LLn~LL~:;~IU Ln~~U

. OJ
~1~1 r11 f1,)I~~U1~'fJ~L if 'fJL ~ 'fJ tfi'fJU1')~~unf1~~iun1:;~ n. OJ
~1n11 Ln1~1~ 1 ULLr;i~:;U1L ')CU 1~ UU1L ')CU.jlu~\!1~r11 L'U~ULUU

1.62 ~~~L~~1 LL~:;luU1L')CU.jlU~ii:~~r11L'U~ULUU 2.5

-iIU1,lU1LL~::-iIU1,lii-1~f1,)13.J'a-1'i::I;i'1J1:;\1-1 1 nu
Table 3 Show modified thickness of the soft tissue cover edentulous ridge in each area in maxilla both anterior and posterior at various

height level.
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0 ~ QQ "..' cJ Q .. ~
/(q1 P1 cyVl1~/(q C11J111 'a~ P1 ,)12.J n ') 1~ L'il~ fJVlU't L ') ruL~ fJ')n U1l'a~

111 n't't Ln't~1~11 'a~ LLIJi~ ~-rl')~ 'a1 fJ.

tJ'ii~L~~1 1 Uvi'lU'f)~L~fJ')n1J'IJ'ln111n11JU";'l~'li~ 2 1J1L')CU
.J' .,J oJ 1" ,,~
U~'lP1,)'l~"'U'lL'U'ii fJ1,)~L Y'!'f) 'D'ii1J'f)'f)n~'lnP1,)'l~n')'l~'IJ'f)~~U

L "'~'f)n1'l~1 U'IJ'ln111n1~'l~

~- ~.J " ,,~
eJan1'a~~!J LL~UIl~'V1 5 LL~~~~'1)~~~,)1~n,)1~~'1)~~Un1:::~n

.. .. ..

LL~UIliJ~ 1 LL~~~~~~'1)~~,)1~nt)1~L'il~EJ~'1)~iun1:::~n ~1n111n1~1~~1:::l;i'lJ 7 iJ~'ilL~~1 YilJ~1~,)1~nt)1~L'il~EJ~'1)~
.. ..

~1n111n1~1~vT~L U~1n111n1lJULL~:::~1~~1:::l;i'lJ 3 iJ~'ilL~~1 iUn1:::~n~1n111n1~1~~'1)~L YiP1'D1EJ~ 1'i1~1nn~1L YiP1\-'cY~

1:::\-'~1~L YiP1'D1 EJLL~:::\-'cY~ Ln '1),]1111 f'i1U,)CU'V11~~ti ~ LL~ ') EJn Lt) UlJ1 L')CU,.:[ U \-';~~1~LLt;i1,J ~ ~,)1~LL~nt;i1~'1)f.l1~~ii EJ

YilJ~1~,)1~nt)1~L'il~ EJ~'1)~n1:::~n~1n111n1~1~~'1)~L YiP1'D1EJ i1r1 'kJ'V11~~ti ~~'1)~~,)1~n11~ L'il~'EJ~'lJ1L,) CUL~ EJ')r! U~'1)~

311'i1~1nn~1L YiP1\-'cY~'1)u1~1~31iiEJi.1R'kJ ~1n111n1~1~1:::\-'~1~L YiP1'D1EJLL~:::L YiP1\-'cY~ L~'1)\.i1;;'1)~~~1\-'1
" .,/ 0"/ '1 .

4 ." .,/ ~ ~ ~ ".,/ ~,)1~n,)1~L'il~EJLL~:::~,)ULlJEJ~LlJU~1~1~'1UL~EJ~1LLUn~1~
L~'1)U1~'1)~~'V11:::~lJ 3 ~~~L~~1 ~1\-'1~,)1~n,)1~L'il~EJ 0 ~.,/, ,.. ~ ~.. ,

,~. , 1" 0"/ 0"/ 'D')~'1)1EJ (LL~UIl~'V1 6) YilJ,)11~~~,)1~~~YiUfi1:::\-',)1~~,)1~LL~~:::lJ1L,)CU ~1LLUn~1~'D')~'1)1EJ~::: ~~1L'il~EJLL~:::~,)ULlJEJ~LlJU " , ..
, " ~ ~~

~ "I ~.,/ 4 . .. ~~ n,)1~L'il~EJ'V11:::~lJ 7 ~~~L~~1LL~:::'1)1EJ~1~1~1U~~LL~~~LULL~UIl~'V1 2 L~'1)'V11n11LmEJlJL'V1EJlJ'V11~~tl~ '
.. ..

YilJ~1P11~,)1~nt)1~L'il~EJ~'1)~n1:::~n~1nmn1~1~311'i1L ~~'.fJu ~1n;; '1)~ ~ ~,)1~ n11~ L'il~ EJL ULLt;i~:::1:::1;i' lJ~,)1~~~LL~:::.. .. ..

~1~'1)1EJ~L ~~'.fJu L U'V1nlJ1L')CU EJn L~U lJ1L')CU,.:[U \-'~~lJU.iJ1 EJ LLt;i~ :::lJ1L ') cul;i'~~1(;)' LL~nLL~~ 111 LL~ ,)~1 ~11tl~111 L U UP11 r;1,) L~~, , ,
~ 31~ n~CU:::~1~;;1~ ~ '1) ~,)1~nt)1~~'1)~iun1:::~n~1n111n1~1~ LL~:::~ ~,)1~i~viu fil(;),~1~ LL~UIliJ~ 7... .. ..
311'i1~~~~L~ '1)'1)1EJ~1n'.fJu vT~m~~ ~,)1~ LL~nt;i1~'1)U1~31ii EJ,

~~~

v v.. --.,; v ~.:.
~~ViUfiY11~~t)j;1 Y11:;~U~,)1~L"D'f)~U 0.05

viln11':j"-fJU1i'f)~ l~fJL~~Lriu'Ii' 'f)~~~1~L ~ 'f)U1u~firJ ~ L ViPl~c'1J~ 'f)f.i1~11ri j;11~U1L')ru-(fU~U1fi1~21~n~ru:;j;11~'Ii'1~

1I'f)~~vi1n11Y1~~'f)~ L~~'f)~21'f)rJ~vT~ 2 ~U j;1~'f)~~Uvi1~,)1~ vf~d1~21~,)1~LLj;1nIJi1~'f)U1~21-JfJtfil~CYY11~~tI~1I'f)~~,)I~

L 'li'11~nu~fin11LLu1CJ~ l~fJ 1 ~tiviln11Y1~~ 'f)~LLc;\~:;~UrJ~~,)1~ nt)'I~L'il~ fJ~U1L ') ruL~ fJ')n U1I'f)~1I1n111n1~1~1:;~~1~ LVi PI"D1 fJ
..

nt)'1~1I'f)~iUL ~~ 'f)n1l'f)~~ U~fi'f)~~~t;{ fJUULL~:;fi1~ 1 UU1L')ru LL~:;L Vi PI~c'1J~ tfil~1UU1L,) ru -(fu~u1fi1~1 UL ViPl~c'1J~21'1i"f)~~

~21n11~n IL~fJ-(fULiJU~IU,)U 12 Fi 1 Ut;l1LL ~U~L~fJ')nu~u~:; L ~fJ~11fJL~fJ')~~vi11~.1J~1~1ro~1~,)uL~fJ~LUU~1j;11~1u1~
..'~ .. ..

2 ~f~vi1n11rJ~ LLC;\~:;~f~ 1 u~U~:;rJULL~:;iiu \/in'li"f)~~ LLfJnnU L~'f)UI'1i"f)~~~1~1~,)1~nt)'1~L'il~fJLL~:;~,)UL~fJ~L UU~1j;11~1U.." ..

~1n.juuIFi1L'il~fJ~1LmfJUL VifJul~fJl.jf independent samples lULLc;\~:;U1L')ru~~~ILL Unj;11~-rl')~'f)1tJ 1~r;i~LLCJU1JrJ~ 4 ViU~1

T -test lun11Y1~~'f)U ViU~1'1i"f)~~1I'f)~tivi1n11Y1~~'f)~vT~ 2 Fi1~,)1~nt)'1~L'il~fJ21Fi1L~~;tUL~'f)~')~'f)1fJL ~~;tu fJnL~UU1L,)ru.. .. .
~U~1'f)1 utr vi1n11Y1~~'f)~L~ fJ')nu1~" ~,)1~ LLj;1nIJi1~nu~' -(fu~~~UU.jf1fJ -(fU~~~fi1~1I,)1 LL~:;-(fu~U1fi1~ vT~dt.1J21~,)1~

..
v ~.:. ' ...v. v -- ".,; .,;-

1:;~U~,)1~L"D'f)~U P < 0.05 LLj;1nj;11~'f)fJ1~~UfJ~l~cyY11~~t)j;111'f)~~,)1~n,)1~L'il~fJY1U1L,)ru

L~fJ')nU1l'f)~1I1n111nl1 ULLC;\~:;-rl')~'f)1fJ.
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area

0 2 4 6 8

~ru~.,

":Ij1~mean width (mm.)

LLelWliit1 1 f'i1f1,)1).Jn.)'1-3L~~tJ~'tJ-3~Un1::f1n~1n111n1r)1-31::~r)1-3LVi~'D1tJLLi\::~ni-3~R,)1).J~-31::r;1'tJ 3 ).J).J,.. .. "jj ..

Graph 1 Average edentulous ridge width between male and female at 3 mm. heigth

UJJ1tJIUPI fi1v!LL~f1-3 ~t) Mean:t SO Remark Show value is Mean :t SO.
1 ~t) tJ1LIJCU.;.rU\-1U1tJU upper anterior Is ~t) tJ1LIJCU.;.rU\-1U1fl1-3 lower anterior

2 ~t) tJ1LIJcu.;.rU\-1fl-3UU"IJ1 upper right posterior 5 ~t) U1LIJcu.;.rU\-1fl-3fl1-3oD'1tJ lower left posterior

3 ~t) U1LIJCU.;.rU\-1fl-3UUoD'1tJ upper left posterior 6 ~t) U1LIJCU.;.rU\-1fl-3fl1-3"IJ1 lower right posterior

5

area

2

1

0 2 4 6 8. '1I1tJ'i~"'~1~3O-50 ;j

mean width (mm.) . '1I1tJU'1ltJn~1 30;j

LLClW1~-.i 2 LL~~~~,)1)Jn')1~L~~EJ1I't)~-iiun'i~~f1111n'i'iln'i~1~'i~"'~1~'Ii')~'t)1EJ~'i~i!U~,)1)J~~'i~i!u 3 )J)Ju .. ,..
Graph 2 Show avera~e edentulous rid~e width among; ag;e groups at 3 mm. height
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area

a 2 4 6 8 10 . ~t'ij~
. 'JI1£J

mean width(mm.)

-..I , "d v II ' d v
~ClW13J\1 3 LL~~~f)'lf),)'l)Jn,)'l~LlIflU1Jf)~~Un1::~n1J'ln11Ln1,)'l~Vl1::~1Jf),)'l)J~~ 5 )J)J... Graph 3 Show average edentulous ridge width at 5 mm. heigth

7.57z1.56

6

7.04:t1.60
6.44:t1.37

5

4area
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6.41t1.80

5.77t1.441

~

5 10

0 't11tJa.J1nn11 50 U

. 't11tJ1~ 11-1 30-50 u1~ 11-1

. 't11'tJu't1un11 30 U
mean width (mm.)

-~ , ".I v '1 0 0 0 , .I v
LLeI~3I'WI 4 LL£\;)~f11r1,)1~n,)1~L~~U~tJ~£\Un1::~n~1n11Ln1,)1~1::~,)1~'n')~'f)1!J~1~ 1 Vl1::;)tJf1,)1~"3~ 5 ~~.

Graph 4 Show average edentulous ridge width among age groups at 5 mm. heigth
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area

. "'cY-1

. 'n1U
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mean width(mm.

-.I , "oJ ~ ., , '"' ..
UClUI1a1'W1 5 LL~~~f11f1,)1~n,)1~L~flU~'f)~~Un1::~n~1n11Ln1,)1~Yl1::~tJf1,)1~~~ 7 ~~.

.. ~ ~

Graph 5 Show average edentulous ridge width at 7 mm. height
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4area

3

1 D 'f)1fi~1nn~150 11

. 'f)1fi1~~~1~30-50 11

. 'f)1fiii'f)f.Jn~130 11
10 1550

mean width(mm.

-..I " ..I ~ " "...1 ~
~"\U1aJ'WI 6 LL~~~f1,)1)Jn,)1~L~f\f.J~f}~~un,.::~n~1n,.,. n",)1~"::"',)1~")~f}1'1~1~ 1 YI"::~Uf1,)1)J~~ 7 )J)J,

u ~ "1 ~

Graph 6 Show avera£e edentulous rid2e width among age groups at 7 mm. height
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_oJ " .. - ., ,~ ' - ... - '
"ClWlIJ"" 7 LL~~~f1,)1)Jn,)1~L~flU1Jf)~~Un1~~n1J1n11 ~n1,)1~ ~ ULL~fI~Un,)CUV1)Jf1,)1)J~~"1nUf)~~UL ~~t)rnuU1~U~V11~~1~ 1

.. .. ..

- ~~~.,,~
,j"iJ~~"1n:iU\.l'ii'iJ'rjU"tfitJ~u1~1vi1n1't~n~1JuLuu"

,j"iJ~~~1~~1"1nn'ii~u't~-n1n't~~I1i"J'iJf.11-3u't~-n1n't-n1tJ1n~" .
LPitJ-3r11JU't~-n1n't\.ltiJ-3 LL~~LtJU,j"iJ~~~~f1'J1~"3-3~'iJ-3t(1:UL \.I':;'iJn

n-3't~I1i'1J 7 31~~L~!11't'iJti1u~1n't'tln't1Jun-3 86% ~'Ju1u
"

~1n't'tln't'ii1-3~L ~tJ-3 14% i-3if'iJ1"L ,i'iJ-3~1"1nm't~~~1tJl1i"J

~'iJ-3n't~~n~1n't'tln't~1-31 ui'JUiLL U'J~-3~'iJ-3~1n't'tln't'ii1-3~~1n
"

n~1~1n't'tln't1Ju9 ~'JU-rl'J-3'iJ1tJ~~f1'J1~~-3~'iJ-3iuL\.I':;'iJnn-3. "
7 31~~L~!11't ~1n~~~~'iJ-rl'J-3'iJ1tJ 30 n-3 50 11 i-3if'iJ1". .
L,i'iJ-3"1n~U'JtJ1u-rl'J-3'iJ1tJ~1n~1 30 tJ~'iJ~ii'iJtJ\.I1'iJl~fi1'iJtJ~

n1 't"3 ru L ~ tJ-ilU~1 nun rlf1\.111J1J1L'J CU ~ ~ m't"3 ru L~ tJ-ilu ii'iJ tJ

~'" ~1~ LLrl1J1L'JCU-ilU\.lU1'ii1-3i-31 UL YiP\-n1tJLL~~L YiP\\.ItiJ-3~'JU

1J1L'JCU~ UU'iJnL \.Iu'iJ"1nif~ m't"3 ruL~ tJ~'iJ-3-ilu1 U11'f~1CU

L v111r1U L~'iJr)~f1'J1~"3-3"1ntJ'iJ~iuL \.I':;'iJn~1V11-3U~1tJ't1n-ilu

Yi1J~1 f1'J1~n~1-3L'U~U~'f)-3iun't~~n~1n1't ln1~1-31 ULLI;\~~1J1L 'JCU"
~ 'I ' .., ":.l' ~.f.. ~

V1-3~1n't't ~n't1JULL~~~1-3~f11L Yi~~UV1-3UL U'f)-3,,1n~n~CU~V11-3

n'ltJ7j11'l~L~~'IJ't)~i'Un1:;;~n'IJ'ln111n1" 21 ~,)'l~n')'l~L ~ ~,r'U"
.J..~ ",,:,,:.1' ~ .J~~

L~'t)~1:;;~U~,)'l~~~ L 'ULL 'U,)~~L 'I"I~'IJ'U LL~:;;LntJ,)L 'U't)~nU't)~1'l"
n'l1~:;;~'ltJri!')1 'U~ ')'U ~'UL u'lv1'U"21~'lnn~'ll 'U~,)'U~'l'Uvf~l 'U

..

'IJ'ln111n1U'ULL~:;;~'l~'t)'l~21~')'Uvi'l1-:i'l"lU~'l ~,)'l~ n')'l~'IJ't)~i'U

., , ":.1'" ~.." ..~.r
n1:;;~n'IJ'ln11 Ln1,)'l~L 'I"I~'IJ'UL 'ULL 'U')~~'t)n~,)EJ ~'lnn'l1P1n~~'i~'U"
'I"IU~'l~,)'l~n')'l~'IJ't)~i'Un'i:;;~n'IJ'lnmn1~'l~ 1 'UU1L ')cuv1'U ,..i~

"

V1'l~ ~'l 'U 'IJ ,)'l21'IJ'U 'l ~ n ')'l~ n ~'l ~ 'l 'U-n'l tJvf~ 1 'U 'IJ'l n111 n 'iU'ULL ~:;;

~'l~ LL~ "t)j21 ~,)'l ~ LL~n ~'l~'t) u'l~21 ii tJt.'l ~t1j

~,)'l~n')'l~L'U~ tJ'IJ't)~i'Un1:;;~n'IJ'ln111n'i~'l~1 'UU1L')CU"
L~tJ')n'U'IJ't)~L 'l"lPI"J!'ltJijli\'l~'lnn~'l'IJ't)~L 'l"lPI,..t1J~ LL~'t)m~ 11n~'l~

'I"Iu~'l1)jij ~,)'l~ LL~n~'l~'t)u'l~ijii tJt.'l~cy vf~if't)'l~L ,1't)~~'l~'ln

L'I"I PI"J!'l tJ211~'i~~1'l~'IJ't)~i'l~ n'l tJoiil ""c1i1~n~'lL '1"1 PI"'iU~ 1~tJ

vT') 1tJ LL~:;;'t)'l~LiJ'UL '1"11'l:;;n~~ri!')'t) u'l~Vivi'ln'l1~n~ijtJ1:;;"J!'ln1.
L 'l"lPI""iU~l 'U~'l'U')'Ulnt]iLfitJ~nuL 'l"lPI"J!'ltJ L~'t)W~'l1CU'l~'ln't)'l!J

LLt]i,)~'l~~'ln~~tJ1:;;"J!'ln'iL 'l"lPI,..ni~"vi'ln'l'i~n~'t)tJ1 'U-n')~rj'tJ. .~ "

"..~~tJ1~~'lL~'t)'UtJ1:;;~'ltU 19.77% 'IJ't)~n~~ri!')'t)U'l~tJ1~"J!'ln1

(~u')u - ijil~LI,J~1)

Graph 7 Show average edentulous ridge width in each area at various level from the top of the ridge (mm.)
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J1'1fU~~ ~'1n'R'1~ LL'R::PlfU::. .

P1,)12J~U1L'il~ U~ ~~ LLUfl~LL~')~'f)~L d 'f)L ~ 'f).fi'f)U~Un P1f12Jilu.
n'i:;:~ n~1n'i'iLn'i~1~Vl1~rJ:.1U1n~ LLrl 2JLLfI:;:1n~i u1 ULL~fI:;:

"

lJ1L')ruL ~'f)LUU;;'f)2Jfliu?flu~'f)~n1'iPin~iu~'f) LU LLLJlL rt'f)~"1n"
ij'i1 fJ~1 UL~U')nlJIO11 L'il~UP1,)12J~U1~'f)~L d'f) L ~'f)tfi'f)U ~U n P1f12Jilu.
n'i:;:~n'IJ1n'i'iLn'i~1~ii'f)u1u~1~U'i:;:L VlP!36 .fJ~iJ~L3JWlJ~1 ij"
" .,J ~.. .,[.1 . I 'I " 0 .. .. 0 -'"1

~'f)2JflLnu')nlJL'i'f)~U Uu'i:;:L VlP! ~ VlU ~Vl1n1'iP!n~1,,~,,1LuU" "
" 0' .,J.I' .. ,.,J.I '1
~'f)~U1P11P1,)12J~U1L'ilflU 'IJ'f)~L U'f)LU'f)'f)'f)UVlunP1f12Jn1:;:~n ~ U. "
111'):;:~ij\'fU'f)f.i2J11 -if LL VlUL rt'f)~"1nij11u~1u Lt)W'f)~)JP1')i7 ,37-39

"
LLfI:;:LrJ:.L~'f)n~fln1'iPin~1'IJ'f)~ Muller HP LLfI:;:P1CU:;:27

1 "" ~ 1 ~.J' , .,J'.I' ..

2J1 "D'f)1~'f)~ UP1'i~UL U'f)~,,1n2J~1~,)12J~U1L'ilflU~'f)~L U'f)LU'f)

.fi 'f)U~ 'ilJVlnlJ1L,) ruIJ112J\/i1rJ:.~1LL un Lt);;1~?fIUVl~1 iJ~~1 ~;;'f)).JfI. "
.,J .1'.. ~ '1.1 .." ~

~,)1)J~U1L'ilfi U~'f)~L U'f)LU'f)lJ1~'i:;:~lJ ~u ,,~IJ1'f)~'f)1P!UP1,)12J

~ ~.. " .,J..,.., .,J.I' ..
~2JWUfi~'f)~~'f)2JflVl2J'f)UL W'f)~1~1~,)1)J~U1L'ilflU~'f)~L U'f)LU'f)" "

1ULL~fI:;:1:;:~lJ~,)1)J~~~lJ1L')ru~1~ 1 u'f)n,,1nif Muller iJ~"
",.. .,J.I' .. , .,J. I

'i1U~1U,)1~"D1U2J ~,)12J~U1 L'ilfl U~'f)~L U'f)L U'f)'f)'f)UVlunP1f1).J" .
, ~,..~o~ ,

n1:;:~n~u1n,)1L wP!~ClJ~'f)U1~2JUU~1P1ClJ (p < 0.01) LLIJ1,,1n

11u~1un11Pin~~~ 1 ~fin1'iPin~P1~1UnU 1~u1 -ifn~)J(;]')'f)f.i1~.
LU U"D1,)L'f) L=D UWlJ~1L.1J 21 P1,)12JLLlJ1n~1~'i:;:~~1~L wp!1 uL1 'f)~

,.,J .1'.., ~, ~,
P11L'ilfi UP1,)12J~U1~'f)~L U 'f)L U 'f)'f)'f)U~~nfl1,) LLfI:;:U~WlJ,)1

1O11P1,)12J~U1L'il~U~'f)~L d'f)L~'f)tfi'f)U~unP1f12Jn'i:;:~n 1 U"D1')L'f)L =nu. "
,fu ii 'f) Un~1~'f)~"D1,) P1'f) LP1 L ~uuL~nii 'f) U4O-41 'f) f.i1~ L3Jijii Ut{.1 ri"ClJ

~~,f U 1011 P1 ,)12J n t)1~ L 'il; U~ 'f)~ iI U n'i:;: ~ n~1 n 'i'i L n'i~1~~ vi1n1 'i"
~, .,J .I' .. , ".. -'"1 .. '. I

~nP11L'ilfi UL U 'f)LU 'f)'f) 'f)U'f)'f)n LLfI'),,~LuUL WU~P11u'i:;:2J1CU

u'f)n,,1nif Ld 'f)~"1'iCU1 1011 L,j U~L lJU2J1~'i~1U 1 UlJ1~lJ1L,)ru
..

~.., "~~,,o
U U2J ~1n1m'i:;:,,1 u~ 'f)~~ 'f)2Jfl2J1 nu U'f)1"Ln ~,,1n L2J 'f)Vl1 n1'i

"

~1LL un.;.ru~ ~ruL~ U'f)'f)nLUUlJ1~lJ1L')ru~1)JoJi')~'f)1U LL~L.1J" w .
~1LL UnIJ112JL WP!LL~')vi11 \X21 ~,)12JLLlJ1n~1~'i:;:~~1~~,)1)Jnt)1~

~'f)~ilUL ~~'f)n~1~1 UL WP!"D1ULLfI:;:~ciJ~Ln~fJu unLt)UlJ1L')ru

-~ ", .,J .. ~"" ~.t ..
Y'jU~U1f11~Vl2Jn1'in'i:;:,,1UIJ1')~'f)~~'f)2JflU'f)UVl~ULU'f)~,,1n

"

,.." .,J 0 .. 1 ~ .t.. 0 "
,)12J~'f));jflVlVl1n1'iP!n~ UlJ'iL')ruU2J,,1U')UU'f)U

L Yifl~tfJ~vT~~~~ ~~1 urJfJifijm1~~~~'IJ'1J~l1'1Jn~UIJl1~ 1 1 U
i1~n1fJ L,]U l1'1Jn~uL'1J~1[;11L~u28 ~ti.J~CJ~IJI'1Jn11erl'1J~LL"1I~LL~:;

n1n~1~~11~'IJ'1J~n1:;~n 1 Ui1~n1fJLL~:;vi11 \XPI'J1~~U1LL U U
"

'IJ'1J~LLifi1[;11J11~ 1 1 un1:;~n~~~~ti.J~CJ~1 \Xn1:;~nijn11~:;~1fJ. " "

rj}'JL ~~';fiu29 vi11\X~un1:;~n'IJ1n111n1~1~ijPl'J1~~~1uLL U'J ~~" "

~~~~[;11~1u~'JfJ L~"1Jvi1n11rJ ~PI'J1~nt)1~'IJ'1J~~un1:;~ n
"

'IJ1n111n1~1~ 1 ULL U'J~~LLIJI~:;1:;rj}U~~'1J1~vi11 mfJ ~1 PI'J1~n~1~

L'U~fJ~Un1:;~n'IJ1n111n1~1~'IJ'1J~L Yifl~tfJ~vtln~L~fJ~ ~Uvi11 \X

131ij PI'J1~ LL[;1nIJl1~nU'1JrJ1~iju fJrJ1 F1tlJYl1~~n~nU'IJ'1J~L Yi fI'D1fJ

c/ - " ,..-
Yl1:;~ULL~:;[;11LL ~U~L~fJ'Jnu

... 'I"" " c/.l'..
CJ~n11f1n~LL~~~ L ~L ~U'J1"11'J~'1J1fJYl~1n'IJU~:;~PI'J1~,

n~1~'IJ'1J~~un1:; ~n'IJ1 n111n1~1~~1 n';fiu '1J rJ1~ 131iju fJrJ1 F1ruYl1~" ~

~~ '3031 c/ .. .l' ..~t)[;1 LL~:;YiU'J1 . L~'1J~'1J1fJ~1n'IJUn1:;~n~:;~PI'J1~Yi1U
, " ,

":.l' "'1"- 'I ' .. -.¥
LYi~'IJU '1J1~Yl1L~~Un1:;~n'IJ1n11Ln1'J1~~n11~:;~1fJ[;1'J~1n'IJU"
... - "c/ - 'I 'I" .l'"
~~'J~PI'J1~n'J1~L'U~fJ'IJ'1J~~Un1:;~n'IJ1n11Ln1L~~1n'IJU~'JfJ"

u'1Jn~1ndii~ij.u~fifJ~u 1 :1JnL,]u n11'IJ1~~11'1J1""111~uL'UYi1:;

~[;11~U~ [;1~'1J~~Un11~ LL~L'1J11~1~~'IJ1l1Yi1l1U1 U-D '1J~U1n" ,
1'J~ vT~1:;U:;L 'J~1~ ij n11~ ru L ~ U.;( U ii~ti.J~ CJ~ 1JI'1J1ui1~'IJ'1J~~ U" ~ "

n1:;~n'IJ1n111n1~1~~L ~~'1J:1JnfJ'Ju LLIJIL ,1'1J~~1nuu\iinu1:;~
"

'IJ'1J~~U 'J u~ LU un~ ~ rj}'J'1J rJ1~J u 1311fJijuu\iin L~ u'Jnuu1:;~" ,

n11~tlJL~u.;(u~11~u~:;L:1JU~ ~~vi11 \xij,]"1J~~131L WU~Yi'1JIJI'1J

~ .-" c/-f
n11'JLPl11:;~CJ~'IJ'1J~~ ru YlU"

n11P1n~~1 PI'J1 ~n~1~'IJ'1J~~un1:;~ n'IJ1n111n1~1~J u
"

~n~:;vi1n1nnu,]"1J~~ 1 u~u'Jul~u[;11~L ~'1J 1 mfJ ~'J1~t)n~'1J~" " "

LL~:;ij ~11n~ L~ U~~'J1~~1~~1n~~~ 1~ u~fi~u u~ L~'1JnU~U ~

1~LLri n11vi1 ridge mapping2.32-33 .'J1~vi11~u1-nu1'D1

L'UYi1:;~ LL~'J,j1L~1'1J~~ '1J[;11'J~tl'fvTulJ1~ij ~'J1~LL ~~~~~LL Yl~
, -fc/, c/.1 - 'I '

CJ1UL U '1JL U'1J'1J '1JU YlunPl~ ~~un1:;~n'IJ1n11 Ln1'J1~~U~1~11t), "
~

U1:;~1rului1~~i1'J1'IJ'1J~n1:;~nuu;u~~'1J~u~ifiu1fJ U'1Jn~1n

if ii~u u~1-n n11u1:;L~UCJ~ fJ'Ju1l1Yici1Uf~~"1IU ~ 1 Yll~ LLn1~

LYi11:;~1~11t)ci1U1l1Yi1\XLi:iU1l1~rj}~'IJ'J1~'IJ'1J~iun1:;~n "

'IJ1n111n1~1~1fJvi11\XU1:;~1ru1ui1~'IJ'1J~~un1:;~n'IJ1n111n1
" "

~1~1~L,]unu LL~:;ii~~1~11t)LL~~~1~1~~11~rJ1F1tlJIJI1~ 1 ~
~'1J~~; nL; u~ L ~ '1J1311 \Xvi1ri{U[;111U1:;~~1~n11fn~1 L-DU

Ltf;uU1:;~1Yl ~1'1J1Yi1~'1J1n1f1~1~ 1 1~:1JnLuulJi'u34-35

'1JrJ1~11n[;11~n11P1n~1~f~;IIJi"1J~n111-n~fi1un11~1~'J1~

nt)1~'IJ'1J~i un1:;~ n'IJ1n111n1~1~~1n~ u~~ '1J~u~ti{ U'IJ'1J~
"

~ 11 'JU~~vi11~~1un~1~fi rj}~n~1'J,]'1~~U LL~ 'J';;n~u fJ'J U I'll"

8'a'lJ.
"1nm1~n~~1J~1P11"J1~nt)1~~'f)~i'Un1~(;ln~1n111n1"

~1~1 'ULLLJi~~1J1LI"JCU~ 1~~1JP11"J1~'jq~"1nU'f)(;li 'UL ~~'f)nLU'U"

1~U~V11~LJi1~ 1 Lu'U~~l 'U(;1111~LL~~LLCJ'UJ;)~~ 7 ~1J~1i'U
~,.. ,,~J..J~, 1 ,
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Abstract

This study is to find the average bucco-lingual width of the edentulous alveolar ridge in maxilla and

mandible and to find the relationship between the average width and age or sex in a group of Thai population.

The study is done by using diagnostic casts from patients in the department of Prosthodontics, faculty of

Dentistry, Chulalongkom University among 1993-97. There are 113 pairs, and are 45 males, 68 females, with

the average age of 42.98 years. By using Boyley sliding caliper measure from the highest point level of the

alveolar crest in distance of 3, 5 and 7 mm. respectively to apical. Each position is measured twice by 2 operators

one by one, and each position is measured 3 points; the point that is supposed to be the center of the missing teeth

and 2 mm. mesial and distal to that point. Then, find the average width and subtract with the average thickness

of soft tissue that cover in each area which modified from the previous study report. The result showed that the

average width of the edentulous alveolar ridge at the level of 3, 5 and 7 mm. in each area are as follows;

upper anterior area are 5.05:t 1.35,5.92:t 1.45 and 6.76:t 1.51 mm., upper right posterior area are 7.30:t 2.27,

8.80 :t 2.40 and 10.03 :t 2.42 mm., upper left posterior area are 6.98 :t 1.93, 8.10 :t 2.24 and 8.68 :t 2.48 mm.,

lower anterior area are 4.54:t 1.46,5.70 :t 0.70 and 5.97 :t 0.19 mm., lower right posterior area are 7.10:t

1.87,8.01 :t 1.78 and 8.76:t 1.61 mm. and lower left posterior 6.45 :t 1.66,7.32:t 1.68 and 8.18:t 1.77 mm.

consequently. Data analysis by the two-way ANOVA indicate that there is no statistically significant

ditTerence(p<O.O5)of the average edentulous alveolar ridge width in each area between sex and age.

(CU Dent J 2004; 27: 69-85)

Key words: average bucco-lingual width; edentulous ridge; Thai population
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