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1 u~~uruoYl~~n~ 111f)~'i!1-ii~~n11)4~f1o;(U f)ru::-iiU~LL~V1EJP11~~f "~1~-3n1rJ)4m~V1EJ1iiEJ
,

2 111 f)~'i!1-iiu~n11)4~f1o;(U f)ru::-iiU~LL ~V1EJP11~~f "~1~-3n1rJ)4~1~V1EJ1iitJ

~ .
'U'VI~G1~~

. .,r~-.1 .¥, " - .1 ~ ~ ~ '1

1JVlf1,)1~U~')~'1u1::~~f1 L "'f)1,)1J1,)~L U~1-I1~1~ 1 VI Ln u')~f)~n1Jn11u1::L~u1::u::n11L~1ruL~1J L~~~~

i1~n1ULL~::11J1-IU11u-rl,)~;;UL1~L~Jru-iiui ~1nJ11"':;~~~f)-.ji~~~ (hand-wrist radiograph) LL~::~1nn1::~n

f1f)1uJ11.,,:;~~n::l1-1~n~1~::v11u.ji1~ (lateral cephalometric radiograph) LmU1JL~U1Jf1,)1~LL~nIJ11~~~~
0.. ~ - 0.. ~.." .. -.; ..

n'ij~VI~n11L~1ruL~~VlL1,) (early maturers) n1Jn'ij~VI~n11L~1ruL~~VI'D1 (late maturers) 1,)~Cl~f1')1~~~"'Ufi

1::1-I~1~n11L~JruL~1Jl~~~~i1~n1uri1Jn1::'!ln~1n111n1

('J vi'UIJl "jW1"1 2546;26: 229-41)

R1a1ftCU: n,.::PlnflfJ m1t'i1CUlilUiPl iElI1~1'i1CU.;(U' JJ1wf,,:JiJfJ-';fJiJfJ- tI - - .

1.jf1fin'l'J~'l vi ~n'J~~ n1l'ln'J'JLn'Ji'))Jn 1Jn'l'J~~.;r u u.,~ fJ~"

L~ fJ')n 1Jn'l'JL"1ruL~1Jl~~~Luuvi,)LLu'J~'l f1 ru~ ~ tJ~ l:J!'fJn'l'Jw w

vi ~~u 1"L~'fJn1~~~'fJ ~.,UL ,)~'lm'Jfn~~L ~)J'l~~)J

0

'U'Vl'U,1

n11~u~ufJ~1Jn ~ (malocclusion) LUU111') ~~L ii ~~1 nn11

~-r7 ~u1n11~L ,jfJ-3L uu 11J'IJ'1J-3n1~~n'IJ1n111n1 LL ~~/~1'1J~U"

n11L~1ry L~U LIJ1'IJ'1J-3 ~u ,)fJ~-3L UUU~~fJ~~-3 ~ ~ r1,)1~ ~1 ~ry1 U

Vl1-3vi UlJ1n11~~~.;:[ UL~fJL'1l~1~'1JU1-3~-31 ucr U ')fJ-f: ~ r1,)1~"

c1 ~1J n ~'IJ'1J-3n1~~ n'IJ1n111n1 ~1nr1,)1~1ULL 1-3'IJ'1J-3 r1,)1~" .
c1 ~1Jn~13J ).J1nu nLL~~cr U ,)fJif-3'1JfJ'1 U1~fJ~~ if-3~ Pi' nfJ111~" "

1 un11n11L~1ry L~ULIJ1~n~1n '1J1~1-D1fifn~ L~fJn11~ ~.;:[u

1')).Jn un111Jfu LL~-3n11L~1ryL~u LIJ1'IJ'1J-3'IJ1n111n1 (growth

modification) LL~ti1r1,)1~ fJ~1Jn ~c;i'-3n-li1,) ~ r1,)1~1ULL 1-3~1n.
LL~~n1~'tln'IJ1n111n1L~1ry~'1Jui!1-3L~~~LLti\") '1J1~"'1LUUI;1'1J-3

n'11L~1 C1J LUI U l~oJi 'J~y; ~ n'11L U~ U\JLL U ~~~'1)~i'1~n'1 U

~'1n~"'(;1 Lii(;1;f\J1\J~ru::~~n'1n~1C1J~'1nL~nLu\J~",t1J ",1'1)

1\J/1'1'J::n'11L~1C1J1'J(;1L1'J~r;ULi~L~1C1JY"i\J{ (pubertal growth

spurt) '1)tJ'1~ 11'; ~'1~ t::U::L 'J~'1n'1n ;;'1~/1'1'J::(;)'~n~'1'J~ ~'J'1~
OJ

~\JLLU1 (variation) 1::"'~'1~L ~P!LL~::1::"'~'1~U~~~ 1~fi'1)\J;;'1~.
~'1n .1)nvt~~u'Ju1\Jr;u;i~'1\J'J\J",rt~ ~~'J'1~~'1LU\JLL~::/"'1'1)

OJ

~'1)~n'11n'1 »n~ VI '1 ~o;)\J~ n11~!i (;1 o;I u ~~~ ~'J'1~~'1 L U U '1) U'1~ ~~

~ o;)\J~LL ~Vlff!i(;1o;I\J~::r;i' '1)~L ;,j'11~n1::U'J\Jn'11L~1C1J LUlU 1~1 \J

ill'iU 'i~Ljjunl1~ill'iL'il1ru'i1 L9I L 11eJ
I.,,"' ~ ~ ,,"',., OJ ""' ~
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~:::d'f)rJ'l~ti'f)~LL.;r ~~'f)~~U~'l~'lTnuT:;L~uT:;f.J:;IJi'l~ 1 'IJ'f)~

n'lTL~1ruL;]1J1~1 U~U,)f.JLLIJi~:;T'lf.J L ~'f)~~:;~'l~'lTn.J'l~'ll;tuw "
n'lT,)'l~LLtJun'lT:;n~ 1~ n'lTLU~f.JULLU~~~i~Ln~L ~u l~i ~L~U
.. cO. "', ~ a ,~.. ~ ~..
YI~ ~L~ 'f)1'l~ n'l f.JL 'IJ'l~Jl'l'):;n'lTL~1ruT,)~ L T,)~,) f.JL 1~ L~TruY'lU fi. " w" w.
4 , 4'~'.J', a 4'1"'4 ,
~'f) ~,)U~~YlLY'I~'lJUIf)f.J'l~1,)~LT,) ~~~~~n'lTLL1J~Jl'l1:;

"

n'l1L~1C\!1,)~L1,)~;;f.JL~~L~1C\!-iiui'f)'f)nLUU1:;f.J:;IJi'l~ 1 ~'l~
,

tiJ~1'lL1,)'IJ'f)~n'lTL Yi~,.,q')u~~ LLlJin'l1U1:;L~Un'l1L~1ruL~1J1~" w

'IJ'f)~~U,)f.JrJ'l~:;1Jn'lT:;n~'lYl'l~viu~nTT~~~o;.Tu l~~'l~'lTn~
"

~:;;;~,.,q,)U~~'lJIf)~~U,)f.J'f)rJ'l~IJi'f)L,1'f)~LU~1:;f.J:;L1~'l~~'lf.JtJl~" "

r;i'~,fu~~~'lLUU~'f)~~~fin'l1U1:;L~U1:;f.J:;IJi'l~ 1 'IJ'f)~n'l1L~1C\!

L~1J 1~ ~') f.JJl'l Y'I:;~~ ~~ ~'l ~'lroU~:lf1:; f.J:;n'l1L ~1C\! L~1J 1~ l~~uVi

2. j~tJ~ Start (,,(;1 B) LU'U,,(;1L~~vl'U1J'f)~n1n Y;~ii~'i1L1,)
-, ,

1 'Un1n"1ryL~lJ LIJl

.. .,;" ...
3. j~tJ~ Onset (,,(;1 C) rJ'f) "(;1L"i~IJl'Uf11')~n1n,,jru-, 'w

a ,~.,; - ~.. , ,,-..~ a ,
j')(;1Lj')~')tJLj~L"jru~'Ufi 'f)tJ1~LL YI"j~ ~'f)lJlj1Lj,)~1nn,)1,,(;1

" w, ,

start 1 0 ~.iJ.lii'f)iJ

4. j~tJ~ Peak hei£ht velocity (PHV) ('(;1 0) P)'f)

j~tJ~~~n1n Y;~iilJlj1L1')~~~(;11 'Un1n"1ruL~lJLIJl
'" w. ,.. ~ -

5. j~tJ~ 0-20 (,,(;1 E) rJ'f) "(;1Y1~'f)~"i1n1jL,,jru-" w
. ,

L~lJLIJlU'f)tJn~1 20' ~.~.lii'f)iJ ~~~"1n~1'U PHV ~1LLi\")

6. j~tJ~ 0-10 (,,(;1 F)p)'f) ,,(;1~~iilJl"i1n1n"1ruL~lJL~-" w

UlfJtJn11 1 0 ~.~.lii'f)iJ ~~~,,1n~1'U PHV ~1LLi\")

7. j~tJ~ 0-5 (,,(;1 G) P)'f) ,,(;1~~iilJlj1n1n"1ruL~lJLIJl-" w

U'f)tJn~1 5 ~.~.lii'f)iJ ~~~"1n~1'U PHV ~1LLi\")
.. oJ.. ~ -

8. j~tJ~ O-zero (,,(;1 H) rJ'f) "(;1Y1~'f)lJlj1n1n,,jru, , w

L~lJLIJlU'f)tJn~1 5 ~.~.lii'f)iJ ~(;1lii'f)n'U 3 rJf~~;;(;1

1~!J~\ii' ti 'f)t)1 LU un11i u~ (;1/11')~n11L"1ru1,) ~ L1,)~o
, w"

;;:!JL~~L"1C'!J.;[U( 1ftn~v.U!J1~1r)LL~nI;i1~nU Taranger

LL~~ Hagg2 l-1f'(;1 0-20 HunterJ l-1f,~~~tfJ~11L1,)~1n~1

tfJ~'l1L1,)L'il~!J'lJ'f)~ PHY :t 2.5 U ~')u Largo4 l-1f'~~tfJ~11L1,)

~ ~~~"u~~1nt)1,,(;1 minimum ~ ')un11L"1ruL;jlJl~\ii' if~21, w

'f)t! 1;i'f)1u~;~"1n/11')~n1'lL"1ru'l')(;1L1'"J~';;: !JL~ ~L"1ruYTufi" w " w,

.. 0 ~ ~" ,~~.. ~ ~ ..
L 1 !In,)1'l~!J~~~~/11')~n1'lL,,1 ru'l')(;1 L 'l,)~ ')!J L 1 ~ L,,'lru't4 U fi

w " w,

(post-pubertal period)

~ ~,~

~'J13J'Vi3J1iJ~'p]\1.n1'J::n1"ab~"aru"a'J~b"a'J,"'JiJ, ... qJ

b~3J b~~rucW'U.fi... ,
'" Q'~" '" ~.. .. ..

nl'):;nln"'1Cl.J'1')(;1L'1')""')tJL'1~L"'1Cl.JWU~ ~~ltJn~ nl'1L W~

ti:J~'11L1,)1J'f)~nl'1L"1cyL~ul~1J'f)~~,)Ut;l1~ 1 1J'f)~11~nltJL ~'f)

1ii~nl'1L"1Cl.JL~~~ (maturation) 1J'f)~ti:Jru'VI:;1 UL WP1'DltJ LL~:;

f~1,j1uL WP1~ru~ 1 n'1:;u')unl'J1J'f)~nl'1L"1ruL~ul~L ~'f)L-iil~w w..
t)tJ~~~~l')r;~nl'1LuifitJULLu~~Ln(;1;ULuu,fu 1 1(;1tJ~1u

, "
LLt;l~:;f1U,,:;~'f)ltJ~~.ji~ulnl'1ii~iJUt;ll~ 113JLvllnu

n1'!L~1 ru L~ lJ L!J1'IJ 'f)~11~n1 tJ~1~1'!t)LL u~1;' L U U '!~ tJ~

1:Ii1~ 1 !J11~ti5!J1'!1L1,)'IJ'f)~n1'!L ~~~,)U~~ i1~;i2 (,U~ 1)

1. '!~tJ~ Minimum (~~ A)LUU'!~tJ~~~ti5!J111n~n~~.
f1,)1~~~ii'f)tJ~~ c;) n~u~~~~'ii!J1'!1n1n~1ruL~lJ L!J1~~~~

mm/v..'

~\J..;! 1 n't1rJti5~'t1LT,)'IJ'f)-3n1n~1~L~ul~ LL~~-3~,)U~-3~L~3,J;ful1i'f)tJfiU'f)1f/U~VlU

,,1n Taranger J, Hagg U, The timing and duration of adolescent growth. Acta Odontol Scand 1980;38:58,

Fig. 1 The velocity curve, showing annual height increment.

From: Taranger J, Hagg U, The timing and duration of adolescent growth. Acta Odontol Scand 1980;38:58..
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~')ul ucj'l ~~~31nln,,1ClJLtiu l~Lvi),J~LL-1i'),,~l~R~LluULvi),J 100
. 1 ~~... .,r "."1 '

R~LL UU nl1.1J1~L),JU,)fiU,,~LLU~tJ~tJ~~nL1JU 3 ~),J')~ n.~1,)

.,. ~ .'1 4 cJ 4
R~ ~),J,)~LL1n,,~)'i,,11tU1L'il)'il~n1~~nwl),J~ ~),J,)~V1~~~~1~"
RUS "~~"11tUl n1~~nL1L~tJ~ (radius), lrJ~Ul (ulna)"
LL~~n1~~nu~L,)tU,i')~~ (short bones of the digits) ~),J')~"
.,r ."1 cJ ~ 'I ", cJ, cJ 1" ,
U,,~L1JUV1UtJ),J ~'j]LL )'i1~~ltJ),JlnV1~~ ~')U~),J,)~V1~l),J ~LLn.
nl1~"11tUl1')),J~~~~),J')~1~~')tJnu Ld~1~R~LLuu1,)),J'IJ~~

LLvi~~Ru~~n),J1LL-1i ') ~~\111uLU1tJUL ~ tJun Uf'il),Jl~1~lU ..

~ltJn1~~n~vilLiJuf'ilL'il~tJLL~~LU~fLoDUl V1~1~ vil1-:i~1),Jl1t1. "
1~ul~~lLLvi~~Ru~~ltJn1~~nL vll11 LL~~;jc;ilLL ~,j~Lu~fLoDU. ."
lV1;~L vll11 ~~;iLiJunlnt!1tJuL ~tJunuf'il),Jl~1~lUL ~~~U

..

~ul~~fiLL1n LLvi~,j~;ifi~ nl11-:iR~LL UULiJU~~1')),J'IJ~~c;i,)L~'IJ. 'I" .1 ~ ...,. J
V11 ~ ~nl11J1~L),JU~ltJn1~~n),JR,)1),JLL),JutJl),Jln'IJU. "

l~tJvt') lu 'J'u LLlJlJn1'J'L~1ruLtilJ lV1~:::~lin~cu:::V11~ n'J'1~" ~

~LL~~~1u'J'u~ 1 'f)u1~1'J'n~1~n1'J'L91ruL~lJl~1uLL~:::lJr1r1~ 'f)1~,,~ .
~r1,)1~c:iULLU'J' vT~1 ULL~'IJ'f)~'f)1!J~~n1'J'LU~tJULLU~~n1'J'L~1'Y

LtilJ1V11u'J'~rJllJtJi1~ 1 LL~:::ili~1cun1'J'L~1'YLtilJ1V1~L~~;fu5 vi1

tiir1ut1 ~'f)1tJL Y11r1U 'f)1~~n1'J'L~1ruL~lJ1V1'f)ul u'J':::rJllJt11~. ~"
L 'f11r1ul1116,7 'J':::tJ:::L,)~1t1 LLtJi~:::r1u1-D1un1'J'Lu~tJULLu~~~1n

'J'~rJllJ\.Irt~lu~tfjn'J':::rJllJ\.Irt~ tfjnvT~ ~V1'J'1L1')1uLLtJi~:::'J':::tJ:::'IJ'f)~"
n1'J'L91ruLtilJ lV1nLtJur1cu~~~L'UVi1:::rJI,)'IJ'f)~LLtJi~:::r1U 1~tJ1 U

~ .
L ViP1L~tJ,)r1U'f)1~~r1,)1)J c:iuLLU'J"IJ'f)~'f)1 tJ~ Ln ~n1'J'Lu~ tJULL u~~.
1 u'J'~rJllJ\.Irt~ 1 1111ti~ 6 US rJI~Ju ~~~r1,)1~~1LtJU'f)U1~~~~

9~1II'f)~~'J':::lJlJn1'J'u'J':::L~un1'J'L~1'YLtilJ lV1'IJ'f)~n'J':::~n lr1'J'~~11~

L ~ 'f)1 ii~1~1'J'tlU~;fti~'J':::rJllJvi ~u1n1'J"IJ'f)~i1~n1tJ1 ULLtJi~:::

lJ r1 r1~1111 ;~1 uV11~vi'uV1n'J"J'~;';: ~.;ru~ n1-r n1'J'U'J'~L~u~1n.
n'J'~~n~'f)1 Uil1Vi:;~~~'f) -;;'f)~ 'f) LL~:::n1:::~nr1'f)1u1l1Vi:;~~" "

~ a '" '"

n:::~\.I~nP1'J'~:::~1U'IJ'l~

'.. 11 1" 0 ...
~'f}~1 Hagg LL~:; Taranger (1980) (;\'UI,)fi TW2

~IU'i:;tJn~' -nL 'Unl'itJ~=i'i:;fJ:;~I~ 1 'II'f}~JlI'):;nl'iL~1ry'i,)(;\L1,)

~t)'fJLi~L~1ru.ji'Ufi l(;\fJ~r;;ILL 'vI.J~vtl-Dl 'Unl'iYi~I'itUl 4 r;;ILL 'vI.J~" w.
.. ~ .
~'f} n'i:;(;\nLL'f}(;\(;\nL V!'f}'i Lononl~'f}fJ(;\ (adductor sesammd. S)

"

;;'f}~'f}n~I~;i')n~l~ (middle phalange of the third finger.

MP3) ;;'f}~'f}u~lfJ;i')n~l~ (distal phalange of the third

finger, DP3) LL~:;n'i:;~nL'iL~fJ"'(radius. R) ~~'ilfJ~:;Lt1)fJ(;\
. ., ~~.¥

'II'f}~nl'i~~I'itUln'i:;~n LL~~:;"',)'U~ (;\~'U

n1'cW~1'~1~n':G1n ~~ilG1Gin~'VIiloa' ~"ll"ll13JiI!JGl (8)u

L~'fJLi~U11nDn1:;~nL'D'DI~'fJtJ~ L'1tJn111:;tJ:; S 1..I~ltJ
,

ti~il~ nl tJ 'fJfJL u-n ')~\1.iJ [;111 L 1,)~'fJ~111'):;nln~1ry1,) ~L 1,)~;;tJ

~ Q ~... ~ ~ .l'
L 1~ L~1ryYiUfjnl~~L Yi~~U

~.. ~ ad .. d
n1'aU'a::I.3J'U.~~iJS"\1'W'a\.1~3J,&)-'l.J,&)3J,&)

Greulich LL~::: pyle9 1u1l 1959 lf1u1L~u'fl:)fin11

U1:::L~U'fl1f.Jn1:::~n~1nf11~f~~~'fI--ii'fl~'fILUUF1f~LL1n 1~f.J. "
L tEf.JU LYif.Ju-iln~ru:::~'fI~f11~f ~~~'fI--ii'fl ~'fI~ 'fI~~1J,)f.JriUf11~ 1 U"

\-1ii~~'fIf11~ (atlas) ~1f1~1nn111,)u1,)~f11~LL~:::'fI1~L'il~f.J~'fI~

1:::f.J:::c;i1~ 1 ~'fI~-ii~u1n11~If)~n1:::l;Jn~'fI--ii'fl~'fI ltJ'LuulO11

~11111~1U 30 1:::f.J::: ~~LLc;iLn~~un~m \-1ru ri1~11111~1UL \-1ri1d.. "w..

L1f.Jn~1 'fI1~n1:::l;Jn (skeletal age. bone age) n11u1:::L~U

fI')f.J:)fi L mf.Ju L \ii f.JUri1~11111~1U ;i~-ii 'fI L ~f.J\-1~1f.Ju1:::n111f1 LLr1..

f11~:;~~~'fI--ii'fl~'fI1J'fI~~t1,)f.J'fI1~1~1I11~riu'fI1f.Jn1:::~n1'\J" . "
\-1ii~~'fIf11~~'fI~ ~n.f{~ Tanner LL~:::F1ru:::1O lf1~~-ii'fli~Lnll1~1

L ~'fI~~1nnri ~iI,)'fIf.11~~1.jf LUUIO11~11111~1'\J1 '\J \-1ii~~ 'fIf11~;i. ..
LU un~'~~i1 ~1U:::tii. ~~~~C.J~1-:i~.ji ~'\J1n111J'fI~11~n1f.J. " ..
, " G

F1'f1'\J~1~L1,)

Tanner LL~~P1ru~lO 1uu , 975 L~u'1)~fin1'j'U'j'~LfJu

'1)1un'j'~~n~fi1 ~~ L1un~1 Tanner-Whitehouse (TW2). "
method 1~u~"1'j'ru1~vi~u1n1'j"IJ'1)~n'j'~~n31'1) - ii'1)~'1)

"

~~LLt;iLii~"Ut1~ql~cY 20 1Ji1LL~U~ l~ULLu~'1)'1)nLUU 9 'j'~U~

1;;~n~'j'ri1nu~~LLt;i A t1~ I LL~~~n111~P1~LLUuLuuLJi,)L~'IJ

~1~fun1'j'L"1CYL~ul~1 U'j'~U~t;i1~ 1 'IJ'1)~:iun'j'~~nLLt;i~~:iu

LL~'),j1f1~LLUu~1'j")~nu 1uL~nL~n 1 "~~P1~LLUU'j")~.J'1)U

n'1'5cW~'1'5~'1.;jii)r;ii)na'1\jd~na'1\j(MP3)

1. L~"f)LL~UL'f)~1~:n~ (epiphysis) n';'1\1~ti'1n1J

1t;1'f):;1~:n~ (diaphysis) L1Un~'l 'i:!I: MP3-F ~3-J'lU~~

1'l~ n'luii~ 1~ L ;r'l~1l'l'):;n'l1L"1cu1,) t;1 L 1,)~;; U Li3-J L,,1n I';;U;.. w.. '~.
2. L~'f)LLiJUL'f)~1~:n~L~3-J~!lil1J~ilu~~i!l3J L1Un~'l

'i:!I: MP3-FG ~3-J'lU~~ 1'l~n'lU'f)u"l Ull'l'"):;n'l1L,,1CU1')t;1L1').. w

~;;ULi3-J L"1'Y';;u~1t;1 U~iI111'1L 1,")'IJ'f)~n'l1L"1'Yri'lii~L Y43-J;1u

4 , _ 1 ..1 1 " J '1. 1
3. L3-J'f)LL~UL'f)~ rI'D~LuU'i\J~3J~n ~'f)3-J'IJ'f)U~3-J'lJU~u.. .

4.J " 1 1 ..1- .. , ..
L~'f)V1,,:;~3-J t;1'f):; rI'D~ 1.1un'")'1 1:;U:; MP3-G ~3-J'1Ut1~.
1'1~n'1u~iI111'1L1,")'IJ'f)~n'11L"1CU~~~t;1~'f)~ ~1'f)L ~~iJ'1u1uw.. .
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il~1~11C1LL~[;\~ti~t;i'Ju~;f1J'f)~n1n"1ryL~u1~1;J.fI~~~[;\ 11 ~\.I

1[;\ fJL1fJ~-ti1r;)U~1~-ji ~\.I1n1111'f)~n1~[;\nij'f) -.1J'f) ij'f) r;)~LJi'f) lt1il"

(1t1~ 2)"

8MI1 ~,)1).Jn~1~1I'f)~LL~uL'f)~1 ~~~L v\1nulv\'f)~1 ~~~
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..I ~ ~4 ~
'j'lJ~ 2 LL~~~'(In~C1J::Vl1~'J~~'II~~ SMI 11 'IIU..
,,1n Fishman LS. Radiographic evaluation of skeletal maturation: A clinically oriented method based on hand-wrist films.

Angle Orthod. 1982;52:92.

Fig. 2 Radiographic identification of eleven skeletal maturity indicators (SMI)
From: Fishman LS. Radiographic evaluation of skeletal maturation: A clinically oriented method based on hand-wrist films.

Angle Orthod. 1982;52:92.
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1~~1u1~~~d (1uvi 3), "

1uu '995 Hassel LL~:: Fannan121~L~U'fJ~finI1u1::LfJu

1::tJ::nI1L~TC1JL~ul~r;i' 'JtJn1::~ n r1'fJ ~lnnl~f~~ n::l'v\~n

~1~::~IUiil~ L1tJn~1 Cervical Vertebrae Maturational

Indices (CVMI) 1~tJYi~11cul~lnn1::~nr1'fJii'fJ~ 2, 3 LL~:: I.
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,,1n Hassel B. Fannan AG. Skeletal maturation evaluation using cervical vertibrae. Am J Orthod Dentofac Orthop 1995;107:60.

Fig. 3 Cervical vertebrae maturation indicators ~sing C3 as a guide.

From: Hassel B. Fannan AG. Skeletal maturation evaluation using cervical vertibrae. Am J Orthod Dentofac Orthop 1995;107:60.
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'(qU~~'IJ'f)~f11')::n1'iL "'iCIJ'i,) ~L'i,")~,)f.J L 'i~ L~'iCIJYiU ~ YiU,)1n~~

Q "d" -,.,:.r. , Q "d",
L "'iCIJ L~~V1 L 'i,)~'(q')U~~ LYi~'lJU~1n n')1 n~~\ ~'iCIJ L~~V1'D1 f1 ,)1~

LL~nIJi1~,i'f)1"~1ni1~ 7 'D.~. lULYiPl""~~ LL~::4.5 'D.~.lu

L YiPl'D1f.J8

3. ~~a'1~~nGl.wG&lU'1n'1'i!Ji)~n'i:Gln'Lu~~c;ia:iJu n11u

U1tLiJU1ttJt'IJ'EJ-3n11L~1'1.J L~1J L~'IJ'EJ-3i1-3n1tJ~1 nn11~~11CU1

n1t~nij'EJ-;;'EJij'EJvin~1,)~1LL-1i')Ju Luun11u1tLiJUL[;1tJ-lI') 11u

1~1r;)'~n11LLU-3n~~n11L~1'1.JL~1J L~ LLi'l Ld'EJ~~11CU1U~~tJ,i

i')~r;)")tJLL-1i') ~1J~11u1ttJtn11L~1'1.JL~1Jl~'IJ'EJ-3h-3n1tJLv\11 riu

~'EJ-3n~~,i1~1r;)'~Yi'~u1n11'IJ'EJ-3n1t[;1n~'EJ-;;'EJ~'EJ~Lv\1riu. OJ

n~LL'!~1n~ 3.J-ii 3"1n11L,,1cuLI?i3.J-ii L1')uiun~1~~'fJ~L ~PI. w

Q .. . ~ Q "'~

"D1 tJLL~::""t"kj~3.J 1::tJ::L,)~1~1""1Ull1')::n11L"1t"kj1,) ~L 1')"3 ') tJ

L~3.JL"1t"kj~UD;LnrJi L~ tJ~nuriUl13.J 11,17 LLr;i~1L ",,~-ii L ~~"D1tJ~

m3.J1run11L,,1t"kj L~U LUI.fI~",,3.J~ 1 u;;tJ""~3.J~1,)3.J1nn~1L ~PI""tiJ~

L u' 'fJ~,,1 n 1 u"li ')~ UI 'fJU iii' u n U UI 'fJ un ~1~~'fJ~111')::n11L"1 t"kj
.. ,~..: Q ~.. d ..

1,)~L1')~')tJL13.JL"1t"kj~Ufi (SMI 1-4 LL~:: SMI 4-7) "D~3.J" .

tijUl11L 1,)~'fJ~n11L"1t"kj L~U LUI"3~ L ~PI"D1tJ,,::1.if L,)~1u1Un~'1

L ~PI""tiJ~ ~,)UL ~ PI""tiJ~,,::1iJ1.if L,)~1U1un~1L ~ PI"D 1 tJL uoJi')~

UI'fJ U U ~1 tJ~ 'fJ~111,) ::n11L ,,1 cu 1') ~ L 1,)~;; tJ L 13.J L ,,1CUYT u fi (SMI
w " w.

7 -11 ) 17 LL~::1::tJ::""riI:~111')::n11L"1t"kj1,)~L1')~;;tJL13.JL"1t"kjYTu~

, ..LL YlU 2,11 Hagg 11 n~1,)~1 oJi,)~~111')::n11L"1t"kj1,)~L1')~;;tJL13.J

L"1CUYTufiri1ri1:~,,::iu~~ L ~PI""ru~"::L .ifL,)~1l UU1un~1L ~PI"D1tJw. . w
~ Q 0 .. ...:.

L~1U1~~3.J3.JUlfj1U,)1'fJ1,,3.J~1L""Ul3.J1,,1nL~PI"D'1tJ3.Jn11""~~.. .
ZI'fJ1'L3.JUL YI~YI 'fJ~ L YI'fJ L1U l~' 3.J 3.J1n; UL UoJ! ,)~1::tJ::""riI:~~ 'fJ~

111')::n11L"1t"kj1,)~L1,)~;; tJL~3.JL"1t"kjYTU{ vi1L \X~n11L"1t"kj

L~U LUll u-rl')~;i~1')n~1L ~PI""tiJ~ ~')ul UL ~PI""tiJ~"::~n11",,t~

ZI'fJfl3.JUL'fJ~L Yl1L"U3.J1nL UoJ!,)~LL1n ~~vi'lL \XL ~PI""tiJ~l .ifL,)~1
'1 ' J~, .. d '* ..:
~ U"D')~u~un')'l LL~::'fJ n L ""UI ~~""U~P1 'fJ L ~PI"D1tJ,,::L 1~111,)::.
n11L,,1n 11,)~L 1,)~ ;;tJL~3.J L,,1n IYTufi.if1n~'lL ~pj""ru~ ~~vi'lL \X

.~ " .~. w
~ru::L~~L1~n11L"1t"kjL~ULUI L ~pj"D1tJ.;Jn~~,)U~~~1nn~115, 17

'f)tJ1-31'iriIJl1~ n1'iLLu-3n~~n1'iL~1"kJL~1JllJl'f)tJ1-3~n~1,)
.,r "'" ~'I ~ a

~1U ~~'f)P1,)'i'i::,)-3LUn1'i~~1'iCU1 L~'i1::1J1-3'i1fJ'f)1~~n1'i

LU~fJun~~1P1Ld'f)L,)~1~1U1u L-J!U P1U~'f)fJ"lun~~L~1ruL~~~. .. . ~
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L 1~'1)1~LU~ tJU~1'1)fJ"l Un~~L~1Cl.JL~~~U1Un~1~'v\1'1)-n11j;)1 U

1:;-tJ:;-LJ1'1)~1 L ~11:;- n11LLU~nfi~m-nLn(U.yJn11LLU~~fi1L'i1~tJ.
~'1)~U1:;-'D1n1 LLLJ1n11L~1ruLl1IulU1~'1)~LLLJ1~:;-u P1 P1~LUU~~~~

~ .
P1~1~t!ULLU1~1n 17

~ .. ,-..: ~ - "
f11'J~nl'JL~'JC1J'J'J~L'J'J~ 'J tJL'J ~ L~'JC1J~ uti, en ~L ~"l nl'Jru U

'f)tiultJl~~1 1U-rl'J~'f)ltJ 6 tJ 'f)1~"nl'J~#~~'f)fl~Ul~l~1~'J.

.fl~LL'f)U1~'J~L(;1'f)1'JU (dihydroepiandrosterone. DHEA) ~~

"P1ru~~U1iP1-1iltJlI'f)fl~ULL'f)U1~'JL~U 'f)'f)n~I~lnlJi'f)~~~'Jnl(;1.-.1 . ...J', . '1':'1 ,.J'
1L'JtJn.lJ'Jlnnnl'JruU'J1 "adrenarche" V11 ~ ~ ~U'D'J~U~ln'J'J n'J

'ii1~" tf)(;1'J1 L 1'J 1 un1'JL~1C1J LUlU 1(;1 L ~~~ln;lu~ t11~'J'J~L 1'J~U"

iinMru~tJ'J~~,1~L iJUf11'J~nl'JL ~1ru'J'J ~ L 1'J~r;tJL i~ L ~1n lviu {,15
w " '~.

f11'J~n1'JLi~tf)(;1'JIL1'J1 ur;tJLiin~'f)~L ~PI~ciJ~ 'f)1~viI1 ~~ln'J'Jln'J

'ii1~~nl'JL~1C1JL~ U 1(;11 u-rl'J~;J ~1 nn~I'J~tJ::f11'J~nl'JL~1C1J

'J'J~L1'J~ r; tJLi~L~1ruviufi"l~ LLlJitllL ~PI'DltJLn ~f11'J::n1'JL i~"w .
tf)(;1'JIL1'J1 Ur;tJL~n ~U~I~~"P1'JI~'JULL'J~ii'f)tJn~If11'J;::nl'JL~1ru. w

'J'J~L1'J~r;tJLi~L~1C1Jviu(L~~'f) 15

~'J13J-i3Joii'U,fi'a:'Vi11\1n1'ab~~~bm'Utm'll'e]\1

1. 'U'ViU1 bb a:;1\1n1tJ

1Un1'i1n~1~U,)EJV11~vi'u~n'i'i~~~-ffu ~P1,)1~~1LUU~..

t;~fI 'fJ~V1'i1tJ'i~EJ~n1rLt;1C1JL~tJ1~~'fJ~11J",ii1L;j 'fJi ~~u1t;
- , .. ..

,)1~LL~Un1'i'in~ t;~~nLn~P11C11~,)1 t;~~n1'iL W~~U1~~'fJ~

1tJ",ii1;fu~nL v111'i t;~~n1'iL1~riJ~'i1L1,)~N~Lt;1C1JL~tJ1~1 U

oJ!,)~L,j'1;;EJ",tl~~1,)LoJ!UL~EJ')ntJ11~n1EJ"'1'fJ1~ 111~ t;~vi11o:i.
~U1~~'fJ~1tJ",ii1LU~EJULLU~~1uL v111~ LL~~n1'iLU~EJULLU~~

1 ULLr;i~~~')U~'fJ~ 1tJ",ii1~ P1,)1~i~.jiufinu"'1'fJ 1~18

L~'f)U1n11L~1t1JLUlU 1!J1'IJ'f)~'lJ1n11Ln1u1.JLL~::fl1~3.l1L Y'itJu

nu~'J1.J~1.J1I~~h~n1tJl1.J~'J1.J 1~~1I'f)~~LLF13.13.1'f)1.J (Scammon's;

curves) 15 ~utJ1~1n11Ln1~1~~n11L~1t1JL~ul!J1f1rf11tJnu

i1~n1U3.l1 nntJ1'IJ1n11Ln1U1.J nfl1'Jf)'f) 11.J'lJ1 n11Ln1-ci1~LL ~ ~~
~ - a'~"; - ~.." ~

~ n~CU::1I'f)~Jl1'J::n1 '1L~1t1J1'J ~ L 1'J~ 'J UL 13.1 L~1t1J~1.J ~ ~'J tJ C1~

LL~~::ntl13.11tUL ~u~L~nii'f)ULLlJ\nf1'J1U13.11~~11CU1~'JU ~'J1.J

'lJ1n11Ln1U1.Jnn1'1L~1t1JL~Ul!J1LY;3.I;1'1.J.jf11 L~LL~~~~n~tU::

- a'~"; - ~.. ~ a oJ
1I'f)~Jl1'J::n11L~1t1J1'J~ L 1'J~ 'J UL13.1 L ~1t1J~1.J ~ LL~:: L~1t1J L!J13.1V1

ri~1.J1I1n11Ln 1fl1~ l~ui~ Ln!J1L~~1n1l1n11Ln1U1.Jn'IJ1.J1~ lnrfl

LPi u~n U1I1.J1 ~'IJ tU:: 1!J1 L ~ 3.1 ~ 3.11 nntJ1111n11Ln1-ci1~ 1~ U !J1~'f) ~ 5

I;i'~,f 1.JL~ ~t1~-rl'J~~U3.l~1'J ~~~n1'1L~1t1JL~U 1!J1'IJ'f)~'lJ1 n11Ln1.
-ci1~~~~L ~~'f)'f)U3.l1nntJ1'IJ1n11Ln1U1.J 15

..

~113J-i3JcW'ufi"a:'\"I11~ n1"a b ~-:a'1! bm'U IGl?J f)~

?J1n"a"a1n"aa1~n~;1~n1D

1 Unl'iU 'i:;:L~U 'i:;: tJ:;:nl'iL ~1t1J L;llJ 1U11J'f}~1Jln'i11n1~I~ii n

~:;:U 'i:;:L~ U~ln nl'iLmtJlJ L ~ tJlJr1 lJill 'J:;:nI1Lu~ tJULL U~~1J 'f}~

il~nltJ~Ln~;fu 1r;iLLrl tt!'Ju~~1J'f}~il~nltJ ii:n~rn:;:~I~L ~p!..

YI;ltJil~ vi~Ulnl'i1J'f}~n'i:;:~n~'f} LL~:;:vi~Ulnl'i1J'f}~n'i:;:~n. .. .. ..
~'f}20 nl'iPin~1J'f}~ Bishara 18 (1981) . Moore21 (1990) LL~:;:

Mitani2° (1992) ~iilJ~UULLU'JPi~~~1 ii:n~rn:;:nI1L~1ruL;l1J1U1. w

1J'f}~LLIJi~:;:l.J ~ ~~~ L'f} nii: n~nfL'U ~1:;:1Ji'J LL~:;:~ ~'J1 ~C:J ULL U'i~ln.- ", Q" , .. ~ ~ ..
t1 ~LL~ 'J Inl'iL ~ ~~ 'JU~ ~1J'f}~'iI~nltJ~:;:~ ~'JI~~ ~~ UD..

r1lJvi~Ulnl'i1J'f}~n1:;:~n~'f} LL~:;:vi~Ulnl'i1J'f}~n'i:;:~n~'f}
.. ..

2122 " ~ '?. II '
~ln' LLUI~lJ'Jl nl'iL~'it1J1J'f}~n:;:L 1.1~nP!'i~:;:LL~:;:1Jln'i1Ln1~1~

~ZULLlJlJ1J'f}~IJi'JL'f}~1~~~'JI~~~viUfir11J'f};;tJ'J:;:~U 18,20, 21

Bambha'9 (1961) 'f)fiU1fJ~11tJLLuun11L~1ruL~ul~" w

1I'f)~t..j')un:;1 ~~n~1~:; (cranium) ~:;2"1;n~ru:;f1fl1fJriun11

L~1cyL~U 1~1I'f)~1:;uutJ1:;~1Y1 (neural type) 1 ut..j,)U1l'f)~"1U

n:;l~~n (cranial base) LL~:; u11"DLL~n=fl~116P1'f)~L ~~n.jj

(nasomaxillary complex) ~:;2"1;n~ru:;C.J~~riu1:;~~1~1tJ
"

LLuun11L~1cy1l'f)~1:;UUtJ1:;~1Y1riu11~n1fJ (general type)

t..j,)U1I1 n111n1~1~~:;2"11tJ LL uu f1 fl1 fJf1~~ri U11~ n1 fJ~1 n n~')..

n11 ~ n~ ~1:;1J~1~1 n.1'J 1 n 1fl1~~ 111'):;n11L "rry1') ~ L 1')

~;;tJL~~L"rryojiu{ 1~LLn n11~n.~~'C)~ Barnbha19 (1961)

LL~:; HunterJ (1966) ~~tJ~1~1n111n1~1~Ln~111'):;n11L"rry

1,)~L1')~;;tJL~~ L"rn ,ojiufi~~'C)~P1~'C)~ntJ~')u~~~'C)~h~n1tJ 1~tJ" '~. "
Q" Q" ,-. Q - ..

L ~ F\~ry~,,:;~ 111 '):;n11L,,1ry1') ~L 1,)~ ') tJL 1 ~ L"1ry~U n; ~ 'C)~

~1 n 111n1~ 1~n 'C)UL ~ F\'n1 tJ LLIJi L ~ F\'n1 tJ,,:;~ ItJ Ul11 L1,) LL ~:;

ili~1 N~1 nn~1 ~,)UL ,)~1~ Ln ~111 '):;n11 L" rcu 1') ~ L 1')~;;tJ L ~~
w "

L"rryojiU{~'C)~~1n111n1~1~Ju HunterJ ~tJ~11n~LFitJ~ntJ
~')U~~ LLIJi Barnbha 19 LL~:; Fishman5 (1982) ~tJ~1":;Ln~

~i~"1ntjtj,)U~~L ~ ~L 1~.iJ Ul11 L 1') 111 LL~,)L~ n ii'C)tJ u'C)n,,1nif n11"

L,,1CULjitJ 1U1~'tI~ 1 tJ~u 1,,:;iI~~ IJi 'C) 1111~tf) n L ~ nu 'C) tJ~i~"1n ~

ti-3LLiJ~1n1'iL~1ru L~lJ 1~~If}-3~1n'i'i 1n'i~1~1~ tJi!') 1u~~ij

P1,)1~P1~1tJP1;-3nlJn1'iL~1ruL~lJ 1~~'f)-311-3n1tJ LLI;i~lJ~11 U

lJ1-3'i1tJ1~tJL~~1~1f}f.i1-3~-31 UL ~P\~rY-3ijf11')~n1'iL1-3~~'i1L1,)

1u;;tJL~n (juvenile acceleration) Ln~,ru 1-2 1JnIf}UL~~
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11~n1tJl~L~).J~LL~,) 1~tJL'Uw1~1 UL WPI'D1tJ 17,19 'i'i')Un1'J~n~

~'f}~ Lewis LL~~P1ru~23( 1982) WU~1P1u'i'i')u1 ~c\J"~Ln~1l1,)~

n1'JL"1CjJ'J,)~ L 1') ~;; tJ L~).J L,,1CjJWU {~'f}~~1 n'J'J In 'J~1~LL u1 nl~

L~).J'f} l1J LL~~WU~1L WPI'D1tJ,,~nl'f}n1~Ln ~).J1nn~1LWPI~~~

~ nvf~if~nriJ ~'J1L1,)LL~~ili).J1ru).J1n n~1 L WPI~tiJ~,,~n riJ~ 'J1 L 1')

1 uL"1CjJLUiul1J1~'f}~~1n'J'Jln'J~1~~~~ ~1 uL,)~11n~ Lfi tJ~n u

11~n1 tJn riJ~'J1 L1')n1'JL,,1CY L;jU 1~t1~,~~~~ ~ LLiJiL W PI'D1tJ,,~n

riJ~'J1L1')1 UL,,1ruL~U 1~~'f}~~1n'J'Jln'J~1~~~~~ ~ii~,,"n1"~n"tJ
~ " .

~1uriJ~'J1L1')~'f}~n1'JL"1ruL~ul~~~~~11JLL~')1J'J~).J1ru 1 U~ ".

~'J13J bb GJ n m 1 \1 1.1 eJ \1 n1'a b ~~ 1;1.1 bm 'UtGJ 1.1 eJ \11 'UVlU1

, . ~ ~ d ~ 0-

'a::VI'J1\1na3J b~'a\"U bGJ3J\'I b'a'J Lba:!l1. ~

"1nn1'j'PinM1'JJ'1J~ Silveira25 (1992) ~U~11U';'J~!I1'1JU

U~1fJ'IJ'1J~111'J~n1n"1(1j'j"J~L1'J~;;fJL~).JL"1(1jWU{ (SMI 8-11 )

n~ ).JL,,1(1j LUr).JvI .j{1~ n1'j'L,,1(1j L~U L!I1'IJ'1J~'JJ1n1'j'Ln'j'~1~-%~1 U

LLU'J"'U1-"'~~ LL~~1uLLU'J~~ ).J1nn~1n~).JL"1ruL~).JvlL1'J. w

U1Un~1~nUL"1(1jL~).JvI L1'J i1",'iU'lJ1n11Ln1uuri~u~1~
~ ,.. ~ '" .J.. '" '" .

~n~ru~'1JfJ1~L~fJ'JnU ,,1n'IJ'1J).J~VlP1n~1'IJ1~!I1U ~1).J11t1U1..

).J11.j{Vl1~P1~Un L~25 L';U n11'in~~U'JfJ~~n11L"1(1jL~).J~.j{1

"~~'1J~'1J fJ"l U 'j'~ fJ ~P1~ ~ 111~111 fJ",ii~ n11'in~ 1'1 '1J U~1~U1U 1~ fJ..

L'il ~1 ~ti 1 ~ n11'i n ~1 ~'J fJ ~fi U 'iu LLIJi~ n11L,,1 (1j L~ U L!I1'IJ '1J~'lJ1

n 'j'1Ln 11 ui fJL~ n ",'111)1 un11~"11ru1vi1n11~~.;;rui'J).JnlJ

~1i1~1 u~",ru ri'1J1"L~).Jn11'in~1L~L1'J;fu1 U&JU'JfJvI'1JfJ"l u.. w .. ..

n~).J~~n1n"1(1jL~).J~L1'J LUUvlU

~'J13J'i3J'i'U.5~:~-;j1\j'iGtJ'U.1n1~'lIf)\jn~:G1n~f)n'I.J
'"

n1~b~;'Ybm'I.JtG1'l1f)\j'll1n~~1n~a1\j
O'Reilley LL~:; Y anniello 13 (1988) Yi1J~1f1,)13.JfJ1,)

1I1n111n1~1~iI~ 1 ULL U,)~~LL~:;LL U')~ii1- ~i~,,:;~tiJ(;111LT')1 U

n11L"TruLUlul(;1~~~~ 'f)fJlu-rl,)~1:;~~1~ CVMI 1:;fJ:;~ 3 nu
w 4 ~~ lnti\' LfifJ~nUn11L"T'1J LUlU 1(;111'f)~i1~n1fJ~u1:;LrJu?f1') fJ~fi

12
1I'f)~ Hassel & Fannan

Baccetti. Franchi LL~~ McNamara26 {2002) 1(;)

L ~U If)~fitJ'j'~ LtJun1'iL ~1ru L~1J Lj;l'IJ 1f)~'lJ1 n'j"j' 1n 'j'-zi1~~1 n n'j'~~n f11f)
; ~ "

L1tJn~1 Cervical Vertebral Maturation Stages (CVMS)
.., ~ iJ ~ oJ' .Id
'D~LL1J~'j'~tJ~Vi~\J1n1'j'~t)~n'l~~nf1If)L \J 5 'l~tJ~ ~~\J (iuYl 4)

;n~cu~n11L"1cyL~ul(J11J'1J~~,)u~1~ 1 1J'1J~1u~ii1

1 UU1~F1U,,~~n11L ~~'lJU1~'1JU1~1,)~L1,) LL~1J1~F1uri~n11

L,,1'cy1uiln~cu~~,",'1JfJLUU,",'1JfJLU L~~1JU1~'1Jri1~.jf11 "UL~

LL~~~; n~cu~~ L1fJn11LU Uf11')~n11L,,1ru1,) ~L1,)~';; fJ L~ ~w "

L,,1'cyY7' U 1J;"t~21 iti')u u1~m1~ n~1Yi U11 n11L,,1CY L~ U 1(J1'IJ'1J~

n1~~n1u~ii1L~i~Y7'utili'ui1~mfJ '1J1"LUUL Yi11~m1;;~,",1
"

~1~ 1 'IJ'1J~n1~[;Jn1u~ii1U1~,",1L~~F1,)1~LL~uUl1~(valid)

L ~ fJ~Yi'1J L ii '1J~~1,,1nn1~~ n1u~ii 1\'i' ~ F1,)1~i ~Y7' uti li'u
"

n11L,,1 ru L~ ulU11J'1J~i1~ n1 fJ~1 n\'i' ~ ~ ~ '1J'lJ1n11Ln1-c\ 1~
w .

1~fJL'UYi1~u1'L,)CUF11~ l~fJ~ L YiP\~c'ij~'1J1"~ F1,)1~tTuLLU1L~

~1nn11LYiP\-n1fJ6

Tofani24 (1972) YiU11n1n,,1'CYLU1ulU1'IJ'1J~1J1n11Ln1~1~

'IJ'1J~L YiP\~ru~1 un'fi~~~n11L"1ruL~~~ L 1,)"~~ ~ Ul11L1,)~~~ ~w. w " .
~1nn11n~'~\'i' ~n11L"1ruL~ul~L~ ~\'i'i1 ~'1J~F1; '1J~nu. w
1ULL UU1J'1J~F1,)1~~~'IJ'1J~i1~n1fJ8, 16 u'1Jn"1ndn~~~~n11L~1ru"" . w

L~~~L 1')iin"~~1ULL uun11L,,1'ruLU1u 1~~u1Yi'1J 1" (favorable" w

growth pattern) ~1nn11n~~~~n1n"1CYL~~~.jf1I1jn~,)fJ6

~(\
DD
DD

l\l\
DO
DD

(\(\
DO
DO

CVMSI CVMSII CVMSV

1'lJ..i 4 LL'jq~~oji~u1n1111tJ~n1:~nf1tJ 5 1:U: m-nLUn111J1:Ll7Jun1'JL~1ruL~iJ1~~tJ~~1n11Ln1f11~.. " ~

~1n Baccetti T, Franchi L. McNamara JA. An improved version of the cervical vertebrae maturation (CVM) for the assessment
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Abstract

The purpose of this article is to consolidate studies on assessment of general and facial growth evaluation

during pubertal spurt period, particularly from hand-wrist radiographs and cervical vertebrae in lateral cephalograms.

Differences between early and late maturers have been clarified as well as the relationship of general growth and

facial growth.

(CO Dent J 2003:26: 229-41)

Keywords: cervical vertebrae; growth. hand-wrist radiograph; pubertal spurt
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