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Abstract: Evaluation of skeletal age and determination of growth status had important and special role in
orthodontic treatment planning (such as functiona!l orthopedic treatment and orthognatic surgery) and also in
stability of it. There were several biologic indicators for the detection of the peak in mandibular growth. Due
to the limitations of biological indicators application, idea of new indicators was seemed importantly. Cervical
vertebral maturation (CVM) method is one of them. At first the detection of the peak in mandibular arowth
was based on the analysis of the second through sixth cervical vertebrae in six developmental stages. But a
few improvements of the original CVM analysis were still needed. In this method, the peak in mandibular
growth was determined based on the analysis of the second through fourth cervical veriebrac in five
developmental stages. This method is easy. applicable and more valid than hand-wrist analysis methad.

Key words: Mandible; Cervical vertebrae; Qrithodotic treatiment

Journal of Dentistry. Tehran University of Medical Sciences (Vol. 17; No. 4; 2005 )

LB
Lg.x,_g?;')i Slts o ales 3 eidgl )l LgLQ,iLa).) ol ot g L')La)J ool &l gy Ay J_sl)a 25 URia g u.‘;L(.J Cyw u-fii-.’.,;)l
NP e )lems ot 3uLE ul il 5 e 3l 1365 oy coenl 5 o1l | St 5 Slesl 5 Jlaslé
A8 o ogly oo lias us clasls xS ol da oo ol Sleslinal clazsgisa fJs & a8 et o Tolre (gdaxta
A Lsgl._:_j)’ L5|)J_ u_l.o'ii_; :Lb-)_a e C: Gy Lngo).Q,a )'| Lol ..‘wbup Ls';")'f Lghbo){,.o ),JLE U@L,J L ole las L'):‘,l alos

L CVMS (Cervical Vertebral Maturation Stage) glgie b 55,5 lsosge LT b 9y ojgpel Lol a5 e anlenld

S St Jl gy onl b e (IS abge gy 0 i sl S50l 13 Co g Cr oo i bl

..))b & g [UFRR| (u.jtj )i LSJ\J\_"L )L..Ll ] t.-.....:! )‘))93.-)3
g ey 1008 el ps foml B3 ety wuls”

(IYAY Lo oF ol 3 Y 5,33) Olpgs wherd o gdblags ilass 5 b s pele alBisls s il a3 dlora

Lol 51 a8 w6300 cpyiml 5 IS Lol 5 Bud § dede

B PR VR P SRR -3 W J B JON RS petuie ghyd Sl S (5288 Gy o> Foli oo S0

TYVYYO il Lt 208t - fad Pl A s ] flds a8 et alss ¥


https://jdm.tums.ac.ir/article-1-340-en.html

[ Downloaded from jdm.tums.ac.ir on 2025-04-11 ]

o g 8

u—-u])giﬂ)éOé)fdunwula&&1).nﬁu)ﬁﬂg

i oy SIS 2l sl Dl eges
2ib o Casnl PBlo e Vb Djse a plep mll
{¥)

R S N R T
il Seidlen sleadld fnytere Swd —pe (S
(V) adb e

s iy date > st o (Sojd ]
ol 2 R b e slotend (oLad L)l e cd
g o oo 35y g5 (B 293 o Juols ol ghake
2 ogde 1S o s ploj CubdS b (WS (latd )
5 i, Sldlas b bl o a8 (6,50 Jelse (ple) Lele
6 s il e 55 By 058 @S S )3 Wl ge
el o g (e cE5T By (S oty 53 o) Jele
5 o5 8 K (ghdy Candy i S eeh oSS
Ol whllid o sl & LIS Gu o) 4 b
(0) 3l Ll g bay o1y ploj Jole 550

g Cuold i)l ad) ) (peb bW Sl S
4 ke, 55wl lasad (oredllan slog niSo it
bl g3y 32 5508 ln s> 4l il o s 00 Jl
oo pSoslul il o Sl JolS5 b JlidestS 0,
xSl ) bt BL) pedlin 5 gl
a5 Jsb (g pFojul s b b anmes bacli b b LS
(5) ol 5l oy St g1 by S

2y O i ey O Seop LTS opla a2 L
olgie o sy Djso slaojlal 5 o (i) S5k
Oled ok ) ey BBl 38 Do (SYsb (gl)s8)
iy sleoyes,y o \/w Ll 0.8 oalatul iyl
S gleaygs) ST s> 1S e ) e 2
HY) ol JSSe Eshs (88 i Dm0l (ot 2
RS W e VARSI DAY
b S 1 s o el o 3 e e e Js

i) Sy S g e Gloj 3 (998 SladglE 292
sldlep b bl oush e s (S e
sl IS5 Ty 4 S s 5 Al (e
(V) 32,8 o 5L Sl py ad Slesenl

» o Jlasl ey Jol Gas a8 ppl ) asgi L
iy 5 ol 58 08y 9108 b AS T Y hlay
P Dy Sep9 ey 4 Onb SE Jsb GRIEL @
By b by b o sl bas g
SIS gyt sl & e b 4 JLSCb
PRSI

laasMe BBzl (eouae (S8 Sldike
155 Jg 3 K8 JLESHE ey (SlaplEis & o
o AT e 0xd B e e Sl (50
i)l Glop (2l g (YL )3 aep (LR
(F) ool ealy ilal ]y alby Gl e bl

3358 355 Jeilty (b3l Lol g goby ol ol
Ohles 3 ol Gl JUSin J1 8 ey dsb
o ae e dllin o] 55 (V) 2 e el b s
a3y el (bl S dasie (gla e (2900
ok aslyy (CVMS) 5,5 (dlooype oSS adls

.L:.‘_...J!

o g g
5 L3l LS 1y ) > lSS sleeass
@5 g gt Gl Sl ki @ a3y
(g2xie Oldllae L5l o 4> dyge i deolio jolale
oo 3 Jo ) SRSl gl cleled @ by o it
o3l S e il e S el gl ol
o bl o i e sl ozl JB (Sl
P aby Gheld e s clie plopy )l ahl el

" Cervical Vertebral Maturation Stage


https://jdm.tums.ac.ir/article-1-340-en.html

[ Downloaded from jdm.tums.ac.ir on 2025-04-11 ]

(VAP Ul F s lad (1Y 5y53)

Olrd losd o itlage Slass 5 Sdju pale olitils Sud 501280 alora

a” ol Sl Gl aby egy p eadplosl GlEEss
LS Byl Gl oml S sl a0, ol
axl paf e g al Jlgsaal ops glaan!ys
Vo) il oo 0gd o 0dmlin gra —tiewd | K

AWl Gl Ldlgsaal 1S ja 3 a8, Jsb o
S5 sl e samlio B (Sslaly L5 3 oS o
Lol aoawl b (638 42 53 lesaal G ol ol !
Celo (908 1) bl o Delite Sl cul ols;
s 5 o S 3ly S ) 351y Bags Seiotan
ST oS (g )lrial (s ey 1 Jgt a0 5o
o9 S o L ol (elasliulil a5l as Al e
SloSer &ole artaidl oo )b (38 (i f5b il
DSl 03,5 g fob @ a8y dape el (28
A8 SeS gl alfl IS Mol Caz o Ol
Rl LG a8 e o LS g e S5 a0l
39 oanl ) ewd) Lias Jlest @il e w3b sl
wey M Esb S e Sy il g
Sy 1y gl oD g 205 slew Yland aily Jloy55
(0) Conl ailiS o

Sla aS 3)b seng adld U Lwdsgiyl d plulo
S S ) tuled (Bme ) (JUS5p ey A,
oo HlgT o tol ienl ol dls e pl g3 Loses A
(7Y 595 535881 oYM 4 Crowding

VA4A« Jle ;> Taranger 5 Hagg adllas olil o
5 Cwd e el 3 ST B o Sl bl
(V) 2bioe pj 2 pd o o 1) e

5 2o oad  Jlesetal Adgeluws Bl tadgebns Ll ~
olos opl o sy i Bl eanlin LB 8130l o
(V) atien ol e Ll

b L (5 IS Ui i Jlis i =
(O USS) canl odlidl sl casy e S las 1ol

{Y) 05 03y Lais
OliEe 5l (g)lmr Al oo Coanl Bl 05 L5 ) o8
oS wilos)S 55 sk BLbl Gygo 13, ), Ll
gy 4 oN I Wl b, pSle g (g et
A aed e bid eadploo! Sldlles 51 Lol claazal,

dny g paie  Saeld ol Jaeme Fob loj b huds

() amoie £y (S 5l

2SSl (500 pae @S5 Eob 3w 5, Ll
Crl pogase e (A Ceenly pwidgil Glop b
3 as L;...,_}JE.I)! O!JL‘"‘-‘-‘-’ o.&..fic)i..oi L;hbojslf! $39; ).Jl
555 b s oloys iy sl 31 B cslaoygd oo

iy bbbl g sadpbal e Vel wlidss
J|)é} )'I LT ubls dlawy a4 AR oo UL...» JLMB}J;
<ls) Juvenile Acceleration (1,55 ;5 ogass
9 U Sy ey opl oS e L S8 ) o (Slsx
0) am3im &5 5l > Lia S S o

plie hlen g Bishara olllles ol e 53
W3 oo LIS ol S8y Esl S e 085 5l ()b e
il 2 (s pine a3l Wl ped > £l o (1)
2l ool S8 0

OelR et jslaie 4 jein (G96 3)lse @ gl L
ol Sl gl SleMbl &y Eely gad; e 8ye0
Ol a9 Cawd [ ASWl IS5 5 SleMlet s
S e & ded e pli Oldlhas ojl cun @
g (Peak Height Velocity) cwls glu)l (a8l ce
3)!) 3g>9 Uﬂal)é iol.._u)] To 5t gfl'q'dluuj""l’(" J}'l).o
(Y)


https://jdm.tums.ac.ir/article-1-340-en.html

[ Downloaded from jdm.tums.ac.ir on 2025-04-11 ]

wekef L a8

U.w.i_)_giﬂ)bg’));L;th).g.oul.nts.?‘}:vb.aua;'-u)){)ls

5 sleoys Fobb elp ly clalBlin glas Ll Vavy
Sl Es 5 ar3 o b o8 3905 3l] e 5 b5 55
ot 39 dadye me g Cwwd 815000y 5 ol oamlie
ok reded U opogd 4l JS3 g ojlail i
D) 255 o J3 50T 350 50,8

i Jeb Slialis 363 adllae 5> Hassel 3 Farman
b2 ebosie s cowd o Al S el 13 39250 ks
SMI" o35 anil 5 308 S5 A oy Jsb o
CVMI" aasis s 4 1) (S0 gl asl)
(0] 52,5 oM (8 (sloo i gl 3L}

stwope Ul a5 winges fsie Szyska ¢ Pancherz
g0 5 S Olssiol BT 5o VL ol g el (53 )5
0535 3,8 S 5l i)

slasye il el Glzel oiSas ¢ Franchi
5 oml S8y Dbl lp el Gl 4 CVM
o 2y Jo o Jlew YF 5o ) eS| Soteg LIS
oaabs by sl )hE A:Sij'a)y Wiloduls  cmidgiyl e ys
7 e b dan Sl 4l LCVS T ab e
{7) 2b oo (sladij3 Wose JS5 ¢ ol il

N
Risliziclr

P S L.S"L-?‘:’ W) FL) u.l.a&.? iy pnid iJ"JJ“’ -Y Jim

* Sesamoid Maiuration Index
* Cervical Vertebral Maturation Index

—

S |

-

(Al

(=)

O dadan! 1y g LB goluana Ol -y s
Flmd 85 50 1313 9 5 T JLadl 5l am g Jd -
PB-M’ . .'.S"-l

9 st Jlail £5y0 b tpgw STl Sl oo~

L5 ke Sl gad) e Hodls e s 58
3y G plast d oo 5 a5 5t Lot 05
293 Byxe FG alopo sl ody L2 b § il S0
7 S8} 2l e (003 L ol

2 503 g 38 ol 5ed £9,5 Lo gl Olezl —
odey DAL g ol 05 (0 e sl by
L 3805 5 33000 oigd o5 1) s dlsyo 53 g
4 93 m b (o (SesS kS el g sl ord LS
(7S] el 00 £905 gl 5l da byg30005 oo 02>
e eyed Jobo 1 gue o e ladlgmal o (S Se,
() e S (s sl 505y g 61

ez 593 B 0 ()8 slaeyrs 3 as Sl
t._.'i).uuu U\JI)JLJ ‘J.Jl..vu.a A u_!L..S)).: b 9 _L_‘i}u.a Lgl.n)i
355 sanlio glej el Jobo 53 lgisn s aogs sh
lroyee JS5 g ol 5 LSS Sl 4 avg (V)
P g e 0F gleans gl 4 o8
» by sy ool ol Taylor 4 Lainer Pyle, Todd
83,8 oSl pl S S g5y o sleo st
A AL

Jls yo Lamparski aJq clibos | fols claal


https://jdm.tums.ac.ir/article-1-340-en.html

[ Downloaded from jdm.tums.ac.ir on 2025-04-11 ]

(AT JLo F ol (1Y 5 450)

OLed Slogo o 2l Olass 5 S5 pale a2y S8 551005 alons

Cr ) (5255 050 aus sielgdygm 55 ootz LT o
Rigdi oo (o ligUsS 5l 0ud 95 (Cr g
(Co 5 Cr o) sloojge a0 iy 4l )3 a5 gy -
Ce g Oy ar IS5 -

i Bl latns gl aijed p)d o 4 an S
ol ool ol 335 o i ($3500 libatns
§ il 5 50 4 (CVM) (o8 (claojpe Lol
(790 JS8) 3530 iy

ALy S5 040 ey (ol asl CVMS T
s ) oo Loy 3 Cr il 4,3 P GpE e e
e gladizes Cy g Cr (oo ypo as g o odnlle
5395 owly SE 0y iS1is ol gl G e als yo !
Alaye ) ol salysd GlE1 Al oyl Gl se Sl O
9 Cr 4 oph 2559 Cr Oy auils o < CVMS 11
Ol Syre g aily 38 Lt b claisjgd ol OSoe Cy
od P Jlo S5 sk )3 ol S5 1) g8l o e
sl o 3lis) el o

I

I
—

2
L
)N
W

Iy
S
!

¥}
N
fa
P T

S5 2 P25 S e JolST &l L Sl pa - F S5
Ce U Cr slboyge

AR EAYAN ECEE EANE
! I‘.P}\ L IL—‘.H"‘ llb,_}:; l'l.—\:\ l‘.. \‘-
Cai ] | oo | 20
[ [y iy

[ U5

CWdS ||

CVRS N

(]

OGS 1y

O W00 JolSS Jal e 5l (wlei -0 JSS

vl algdaul e85 J}I).a YIS

s (PG el o LVS ] al> o )
2 5o ) es )3 5 390 e saalie 53, 8 ps
CVS T il jo 13 ibe il oo 45 oS connd
22 e bl pow oype 4T Sl addls 3 gy
oy 43 Pl adls )l egMe CVS TV als o
colilsons p8 40 (gladifsd pf 1o 4B JSS e len
4o 3 a5 CVM Vs pe )3 09 e bis
JS5 sl oaslie E Cp 5 Cy ooy dnn s
e R loytn G (5LAS 5 303 00 Ly oo e
oy Slod adls 3 mis CVM VI abs e
“ s upe Sl ojre S 5 b sty Bes
ol pled 3529 LY S } (7)) 935 o (53908 elatns
CVM T () 35 (s Cdpis o j jgia dmaily
5 slboye 4l g8 Sl 1 T s a8
(st po dedg S Ladloe (yadsy b res 53 g 39 o3li)
2 O sl g 28b esmlie BB (Cr g CriCy) a5 50
bled g 20l (el ge G ik wyp @ 5 Al e
o o (1) by pacieis | o ol pl 5 i o,
il g (CVMS) (55,5 (clooype JolSG oy ity
PG 5 G G} 558 lbojie ai g 5o900
gl 03 gy ggl 4 oS (g tegllan I 15000,
5 Srar stoled Bg) ol 13 235 e odlial 095 oo 4y
ot 25 oyt Sjglsdree sleS By S togllin
o il adllae ol o 5JUT & kB Lyl s oS 355, oo

&
323 o0


https://jdm.tums.ac.ir/article-1-340-en.html

[ Downloaded from jdm.tums.ac.ir on 2025-04-11 ]

oo bpaj 555

U@Jgi)i));});fdlbam ula&,_jol).aua:}u))g_)lf

5 Cr Oy il antle 53 i CVMS 1T dlspo
L—J t_é/\:.a 5 ] L!ﬂ'g] L;L_l:-_..»a C\: 8 Cr &5 .J)b S5>q Cy‘
L e 94 G Jebo 50 ol S8l oSl oS ol
] 028! dlml d.l>).o L').ill )'\

‘_s_u.:l.: wb 33 ).x.ﬂ.: » ch.C C‘V;\'IS RY d.k}/u: )2
oo ol 3 U Sy 5 e ol 6 a5, s
ol o0t8! 5l

5 Cr Oy il 4l > i CVMS V alsyo
cibntae Cr b Cr sloas 5l (S BBlas 535 3925 Cs
sl (£3305

(S5 1y yShis oS sl o] Gyee CVMS V s
o 38l 31l po ol U8 b 93 51 Gl ool

sl L 538 3 CVMS T albsyo o oadge il
L5_9|)59J.)'|) dAome LSJL))| le/u )_,<>.) JL&!L&J J.B!_L‘:- /J::.M.a
doye g sl JLASE ofiad b oy gopd jebiie @
Lﬁil-“"’d'\.’_.ﬁ)] &9 0 LS!)-! J{o_xg_l lal> yo CVMSII
ool ol Stlles ) 3 b s K& JLasil
Ul e e i 4 ek /Y ggeme o (Co-Gn)
CVMS 1l & CVMS 1 alsyo ) it ol o oo
, CVMS IV & CVMs T 3§l 5 jzado YIF sg0e
sk VE= Y1V CVMS V & CVMS IV 1 yuiman
(T’) sl 025 035 e

S At § Lo
Lt ol o s (ISl Bl (Sigdpaly (sleeasls
Slp S5 pine Sle Olsie 4 (50,5 sloosge U
olmascs dlug 4 0 plosl Slialie Soo (38 LIS

sL;JL» L,):-"9) L}:’.l Lgb!)a dL,o- )"l J/a.,.a aalas| U_M..J.)g_)')l

CYMS 1

CYMS I

CVMS V

I3 ol g 1,59230, ;5 CVMS Lad bl -F S8


https://jdm.tums.ac.ir/article-1-340-en.html

[ Downloaded from jdm.tums.ac.ir on 2025-04-11 ]

(JFAF Ul oF o)l 1Y 593} a7 Slasd mblags Slesd 5 | Suli g pale oy (S 5la0s alime

Ll 23035 dhowg & dndl Cublig Soley s et 6pSole el plaasiis s ol gpi S
3be gy ool VU el 5 cadsiio s Moys 3 oS alin Jl ) oslinel (SaS 4 sl oL

rube
- Hassel B, Farman AG. Skeletal maturation evaluation using cervical vertebrac. Am J Orthod Dentofacial Orthop
£995: 107:58-06.

2- Franchi L. Baccetti T, Mc Namara JA. Mandidular growth as related to cervical vertebral maturation and body
height. Am } Orthed Dentofacial Orthop 2000: 118:335-40,

3- Bacceuti T. Franchi L. MC Namara JA. An Improved version of the cervical vertebral maturation (CVM) method for
assessment of mandibular growth. Angle Orthod 2002; 72: 316-23,

4- Foley TF, Mamandras AH. Facial growth in females 14 1o 20 years of age. Am Orthad Dentofacial Orthop 1992:
101: 248-54.

5- Proffit WR, Fields HW. Contemporary Orihodontics. 2™ ed. St. Louis: Mosby; 1992, Section 11: Chapter 2.4.
Section [} Chapter 6,8,

6- Fishman LS. Chronological versus skeletal age, an evaluation of craniofacial growth. J Angle Qrthed 1979; 49 (3):
181-89.

7- Hage U, Taranger |. Skeletal stages of the hand and wrist as indicators of the pubertal grewth spurt. Acta Odontol
Scand 1980; 38: 187-200.

S- Profiit WR. Orthodontics in an aging society: an overview. Monograph No. 22, Craniofacial Growth Series. Amn
Arbor: Center for Human Growth and Development University of Michigan, 1989: 159-66.

9- Singer J. Posttreatment change: a reality. Am J Orthod 1975; 67: 277-89.

10- O'Reilly MT, Yannicllo GJ. Mandibular growth changes and maturation of cervical vertebrae--a Jongitudinal
cephalometric study. Angle Orthod 1988; 58 (2): 179-84.

11- Hapg U, Pancherz H. Demtolacial orthopedics in refation to chronological age, growth period and skeletal
development. An analysis of 72 male Patients with class 11 division | malocclusion treated with the Herbst appliance,
Euro J Orthod 1988; 10: 169-76.

12- Lamparski DG, Skeletal age assessment utilizing cervical vertebrae [Master's thesis]. Pittsburgh, penn; Department
of Orthodontics, the University of Pittsburgh; 1972,

13- Todd T, Pyle S1. Quantitive study of'the vertebral column. Am 1 Phys Anthropol 1928; 12: 32127,
14- Lanier R. Presacral vertebrae of white and Negro males. Am J Phys ‘Anthropel 1939; 25: 541-417.
15- Tayior JR. Growth of human intervertebral discs and vertebeal bodies. ) Anat 1973, 120: 49-68.

16- Pancherz H, Szyska M. Analvse der halswirbelkorper statt der handkhochen zur Bestimmung der skelettalen und
somatischen Reife 2000; 32: 151-161.

AR


https://jdm.tums.ac.ir/article-1-340-en.html
http://www.tcpdf.org

