M

OIRAA] 1998, 28(2) = 285-295

dFZU A2 YA AIRIE 0188 28T )L

A mA A A Jﬂ% sizte) A4 dAE oldlshe A vW$ S8% o
7] HEA R Ak Abzle] vlm A B3 AlEEH T glon
zZAl A% A= Hole 5 gl

2 dRAME 73 SAA QAF VE2oz AdS =
(Cervical Vertebrae Maturation Indicators : CVMDE #7181, .9t
A AR o) N B4 &5 (Skeletal Maturity Indicators : SMDE %7
I T2 ARE 49t

4>
b ¥0,

L FEFZ AR AR A 3713 IS 25 FRAS AR A 371E ASE AsEs W e
AH #AE eI

2. SMI¢F CVMIE o] &3t FALE B CVMI 1-& SMI 1, 2 ¢, CVMI 2% SMI 3, 49}, CVMI 32 SMI 6, 74,
CVMI 4% SMI 7, 87}, CVMI 5% SMI 9, 105}, CVMI 6& SMI nﬂr ZM = A% AP S EYch

3.4 2 AF23 A 3 A2 FHAE Redld AFF ASEE HEE S o Al 2 BFF AT FA38
7% UrFJrUﬁ A 3 BFEFANE S YA g 3501 CVMI 2 = 10.38 %, CVMI 3N &= 656 %2
off$- ykgket,

4.4 ‘ﬂﬂr AFEFZNM FrrE 4 FA4S DA B dUE B %Y &
o) JHRUE Apelzt FA Vb on, ox7t Ext B tha Z7)d 450l o
A= W dojgt

Z BT ZAG 23 A% A
Jui 4% 28 AAE 24714

4
K3

I.N E £ WAA "ok

ojdolE Ui A% tlEo] A48 HaHe

D T A F27] EApel FADAE olsfat o, 6-84 Aol +d7) 7k (juvenile acceleration)©]

AL g F8% quE 7RI A FH A ZAs  AMEZIR HA AHAIZ] (prepubertal

, 471 AR g EXAR duH F& minimum)E AW AHEZ] Hd 4371 (pubertal

) Q%A AN NE=A gl hF w87t 7] growth spurt)& A B, o2 g A4 e

sojo} stng wAzte 44 Prie WG X 2 &AM M e dEE dSel 7hsskA R A7)

Aol +5 2 A543 et AR I 9% Ao 2= A ole] wat Zpols} v Ag Ho g,

wkA] oldole] FATA = A% (chronologic age)

ofMITHBt T X|DjcHEt mAsimAl Amg o2 Hristy] Behe AYd A% S 719 Hu 4

SAIHEHT o TTHEl M2EEey A|TbarmAl Mool A&, o)z AR B¢d, oo EEAA, SHA
OFAHRRES LS RIMHZAL
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2

4 6

6 8
8-9 10 21 31
9-10 24 2% 50
10-11 2% 29 55
11-12 2% 39 64
12-13 22 K71 56
13-14 14 35 49
14-15 7 24 31
15-16 6 9 15
16-17 5 8 13
17-18 3 3
A 152 241 393

A A4E 507 Hrlste Ao] wEa s
Bjork™, Bergerson” 281 Hunter® S& 2179l
a4 AFAE o] &3 A Y&% (somatic ma-
turity) A7E B3l FALRY A G719 Al
7] H) A7) Atolel| FAFAAN EANYS Hst
How FERuF NBAIZIE AYdted A3 7
A8 AFAY o8& FAsATE 28y Haggst
Taranger”, Demirjian 5V A& Fda A3
o 93 AbE7] Au S B Ao M AH
g3k ol ol Vet Fr1H s e A
T &8 FAstdoF & B oh et A AFIIL

g Fo} 23R vy oA AdE ¢ Yok
@A S AHBATE dEEe Ao ML 24
SEE 719 4%, Jd 44 2HS AAgE
Az FPom AbETiA twiRel Ao gL
A7 Hdf A7 71 R % TAV ¥ S5g A7)
o] Yehdttn B aahg R

e EASEE Hrtstyl A8 7 &3] ALe
e Ad =79 R FA5Z AR ARzle] gl
o SR 2o FEL 5 uel AR R
g3 F #3le] JAHS HoFn o] B3l A4AlF
¢ 23 HSAHE 58 § ). Greulich®} Pyle
Bo golol A 2E) 1947A ) F4RB T Y &
TEAHE A3 AAY 4= E HIstuA
9o Tanner & 'biologically weighted
system’' S o] gate ztztel Zo] Y& TE H4aet

)

f
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CHXIm&ER 282 25, 19084

& 1. Eleven Skeletal Maturity Indicators by Fish-
man (SMls)

o] AL AFE A& TWL, TW2 S B3
89431, Fishman” & F94 a2a 94 A7&
Hasle 7t FARZAMY HEEE dF T A
of ojs #HEs= SMI  (Skeletal Maturation
Indicator)®¥'8 -2 AlA| 8t Th

Ao 2SS

Hrleh7) g8l 4A HE 5 3
Z5 FRAS AR AR A
Brbete el ot AFE

RARE 43 J5d giAx] AL
Aoz dojyesd, A3U &3} (endochondral
ossification)7} ¢EE F 2 3FFA (vetebral body)<]
A2 kA Z3} (periosteal apposition)oll &3} o} F
o] AT Todde} Pyle™, Lainer™ 183t Taylor™
£ S5 WA ARl A A 3E9 e Wt Bt
o] A3l Lamparski® S& 939 234
o] Hrto zol7t & Wi AFE ST U
& ZEE AEE AAE ¥ ok O Reillyst
Yaniello®, 23 &€ sletZ 433 252 449
Ao %3 AT72 NP3y o™, Hassel?} Farman'?,
olgl ¥ 5 2R FRAS ALY AR Yyehd
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18 2. Radiographic identification of skeletal matu-
rity indicators

A. Epiphysis equal in width to diaphysis

B. Appearance of adductor sesamoid of the thumb

C. Capping of epiphysis

D. Fusion of epiphysis

H 2. Skeletal Maturity Indicators (SMI)

A FR9 Zo] oA A7

(width of epiphysis as wide as diaphysis)

1. X (third finger) - <A4% A& (proximal
phalanx)

2. A (third finger) - £+ A4 (middle phalanx)

3. ¢FA] (fifth finger) - $%+ A4 (middle phalanx)

23} (Ossification)
4, A9 F Ad JH FTAE
sesamoid of thumb)

(Adductor

29| Capping (Capping of epiphysis)
FA - 9AF A4 (distal phalanx)
FA - F2 A4

A - F AA

N oo

oy E7HRe &

(fusion of epiphysis and diaphysis)
8 FA - Ad4F X4

9. X - AR A

10. £A - F2 A=

11. 8. & (radius)

2 3. Cervical Vertebrae Maturation Indicators
using C3 as guide

AN FEN BT A3} w2l W

gt wA SR FollA TR AP 6AFE 184
Arole] ) 15293 A BE 174 Alole] oA} 241
oo 3034 AFUgeR vt R 1.

L AR Apze) #
AAetn G EAEdAEY X T AXH FH
A2 9ALA AR #<97] (Orthopos, Simens)ol| ©] %
A7t 50l 8 X 10" X-ray 7 E (Kodak)
P88 Ag-stad, 73-77 KVp, 6.10 mA, 0.8-1.3
sec?] wEF0E &9 o}%iv‘r

IS

Oh FEEE A5 B3t

Fishmano] A ¢kt 11 ©Al9] E45 A5 (Skele-
tal Maturity Indicators, SMI)Z ©]-&3}e 3933
$9E-Z v ARAS =T SMIE 9A, F
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T 3. Cervical Vertebrae Maturation Indicators (CVM!)

THXIWAER 282 25, 1998H

1. Initation
Very significant amount of adolescent growth expected
C2, C3, and C4 inferior vertebral body borders are flat
Superior vertebral borders are tapered posterior to anterior

2. Acceleration
Significant amount of aldolescent growth expected
Concavities developing in lower border of C2 (C2-1)
Concavities developing in lower border of C2 and C3 (C2-2)
Lower border of C4 vetebral body is flat
C3 and C4 are more rectangular in shape

3. Transition
Moderate amount of adolescent growth expected
Distinct Concavities in lower border of C2 (C3-1)
Distinct Concavities in lower border of C2 and C3 (C3-2)
C4 developing concavities in lower border of body
C3 and C4 are rectangular in shape

4. Deceleration
Small amount of adolescent growth expected
Distinct Concavities in lower borders of C2, C3, and C4
C3 and C4 are nearly square in shape

5. Maturation
Insignificant amount of adolescent growth expected
Accentuated concavities of inferior vertebral body borders of C2, C3, and C4
C3 and C4 are square in shape

6. Completion
Adolescent growth is completed
Deep concavities are present for inferior vertebral body borders of C2, C3, and C4
C3 and C4 height are greater than widths

A, A5 22 radivs)ol N Lol 4 9AS B4 B (
& WsE BRI 1 £ P} THSEE 11 SMI
WA 2 Wro] 2 E‘}%IEPZ‘“"’ @8 Do BAA F 23 57
L 4uAs 244 A8 B9 £718 ABIA & cappingol} 2
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m\m Fkl

r_E’N

s,

ag 2).
*‘%Uﬂ%%if_
3 ?'%‘?lrl

AFe WA dAe F4
FAgo) Bad A%l
ANz, FAEC B3

@] Yol 7} (epiphyseal w1derung 2 s 37 H2] €8 AL 27 27 Yol 27 HAE £MF
o] Zo] FLA= DA, dA FAZ (sesamoid o7 AAle= Aotk (I8 4).

bone)el X33 ©A, 54 &g AAA ol

EAAE F2HE £8 AE capping ‘:}741 :"‘;]'3"]' & (Wb 352 4= 37t

7t 28 (bone fusion)o] ol BAE ¥ 2B T WALY AR S A ST TYF G| Y
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HAND-WRIST OBSERVATION SCHEME

4. Ossification of adductor

" sesamoid thumb N
No ? Yes ?
J !
1. Width of 8. Fusion of
proximal phalanx distal phalanx
of third finger of third finger

! No ?v
2. Width of 5. Capping of
middle phalanx  distal phalanx  proximal phalanx
of third finger  of third finger of third finger
! ! I
3. Width of 6. Capping of 10. Fusion of
middle phalanx middle phalanx middle phalanx
of fifth finger  of third finger of third finger
! !
7. Capping of 11. Fusion of
middle phalanx radius
of fifth finger

N Yes ?
9. Fusion of

J& 4. An observational scheme for assessing
SMis on a hand-wrist radiograph

T TE AL FE FRAS DA ARA A 2
Al 3, A 4 BFEA (C2, C3, CHE olAlEj o] EA 9
FAV8tY Hassel# Farmane] #|¢Hsh 6 ©HAle] 73
= Y-SR (Cevical Vertebrae Maturation Indicators,
CVMDe whe} e $xte) A2 4558 B3
At ol FriEE FES A 2, A 3 A4 ABFF
A A Mgt A AFG A 3 A 4 BF FA

Ak ol B3 Aok AFFe] Fele BE 7
T 27 QAN A 2, A 3 A 4 AFF AL

}

A 3 A 4 BAFEY AL oA
(concavity)= YeEb™ A 3, A 4
AEE gt A A AR AArzE mgo R "t 5
A9} F43} (concavity) € A<d 719 oL 3 &)%)
3 ZAZY Bgold AFFL Eol ARS
o Yolut} o7t & A4 mekoz wgshe
gde dAE mojEtt? (29 3).

Hassel?} Farman® CVMIO|A+ A 2, A 3 7

it

1 (41) 5395
2 (25) 32.89
176 3 (9) 134
4(1) 1.32
(3 283
2 Q7 16.04
3 4n 4434
2 (106) 4 (24) 2264
5 (1D 10.38
6 (4 377
3 (10) 16.39
4 (9 14.75
3 (61) 5(8) 13.11
6 (22) 36.07
7 (12) 19.67
4 (2) 323
5(1) 1.61
6 (1D 161
4 (62) 7 (24) 38.71
8 (24) 3871
9 (6) 9.68
10 ( 4) 6.45
5(1) 1.45
7(1 145
8(3 435
5 69 9 (13 18.84
10 (38) 55.07
11 (13) 18.84
10 ( 3) 15.79
6 (19) 11 (16) 84.21
57 (399)

= 5o A A=E WA Brlsisiod £ 47
dre #rtHoz A 3 AFF 39 S48 flol
A 2 AFE QM 437 #dHE B E
C2-13 C3-1=, Al 2 BF2 Al 3 AF2A I
A7 A2HE B¢E C2-2, €328 &2 %7t
st} Al 2, Al 3 B3 FEle AEA Frhel d
f83e AEIAUHE 3).
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H 5. SMIOH CHSt CVMIQ| 2IEg

1 (41) 93.18
1@ 2(3 682
5 ) 1(25) 5952
2 (17 4048
1(9 1364
3 (66) 2 (4D 71.21
3 (10) 1515
1(1) 2.78
430 2 (24) 66.67
3(9) 25.00
4(2) 556
2 (11 52.38
5 @) 3(98) 38.10
4(1) 476
5(1) 4776
2 (4 1481
6 (27) 3 (22) 81.48
4(1 370
3 (12) 32.43
737 4 (24) 64.86
5(1) 2.70
5 @ 4 (24) 88.89
5(3) 1111
9 (19 4 (6) 31.58
5 (13) 68.42
4(4 889
10 (45) 5 (38) 84.44
6 (3 6.67
@) 5 (13) 4483
6 (16) 55.17
ZA (393) '
3. AIAE
1. SMI¢} CVMI®] 2} A o Uigt Shxje] g a7
= Tt Lon, SMI @A o i3t dld CvMIe] &
F&3 CVMI A9 gt a3 SMIQ) #¥ &8
ZAFEE T
2.7 2, A 3 AFE 39 FH3 A=E A £33}

290

UIXI&A 284 25, 19984

H 6. CVMIOIM Ml 2. Jl 3 Z2F2C| SHIE MIESH 2<L0
Oist smIQl 2xg

1(2) 18.18
2(6) 5455
C2-14an 1038
3(2 18.18
4(1) 9.09
1(D 1.05
2 (11) 11.58
3 (45 4737
C 2-2 %) 89.62
4 (23) 2421
5 (1D 1158
6 (4 421
2 )
C31@ 6.56 302 2000
4(2) - 50.00
3(8 14.04
4(7 12.28
C 32 @D 93.44 5(8) 1404
6 (22) 38.60
7 (12) 21.05

3 ofo g SMIe] BX &S ZABIAT

3. gots}t ofololl A SMISH CVMIS] ©Ad| & 3

99, 22UR, FUY 227 FAgE Fo
st ez} Abole] Fol7t YEA t-test AF
S,

4. Spearman correlation analysis® S8 A o}

£ SMI¢t CVMIQ 43 A#AE A o,
AEE AEEE ALEd F stE Wby
o] NI =g Hre

ol
o
o
e

m. At

1.6 &4 A3Z ALARE (CVMDY 2 A9 dg
FARE AT (SMDE X &4 CVMI 19
A& SMI 10] 5395 %, SMI 27} 3280 %& 1 &
¥7F A JeEigen, CVMI 294+ SMI 3
(4434 %)3 SMI 4 (2264 %)7}, CVMI 3 A=
SMI 6 (36.07 %)+ SMI 7 (19.67 %)°], CVMI 49
Me SMI 7 (3871 %)3 SMI 8 (3871 %)°l,
CVMI 594 SMI 9 (1884 %)} SMI 10 (5507



Vol. 28, No. 2, 1998. Korea. J. Orthod.

B 7. &80 [IE SMI CVMIQ] HHIE BRI HiW

1 94 127 1103 604 . 760 123 1009 503 o
9 1050 0% 1200 808 | 900  LI5 108 700 "
3 114 018 1358 866 | 992 109 1217 758
4 1175 05 1267 1083 | 1069 099 128 900 "
S 5 118 066 1317 1141 | 1108 0% 1300 908 -
1\1’[ 6 1198 118 1325 1008 | 1137 111 1333 867
7 13% 08 1450 1192 | 1191 126 1417 95 *
8 1375 0% 1500 1292 | 1219 123 1450 1050 -
9 1381 056 1433 1225 | 1258 010 1400 1075 x
10 1540 15 1704 1375 | 1324 089 15633 1150 .
1 1700 047 1804 1342 | 1500 102 1683 1342 .
1 983 126 1206 604 | 836 148 1106 503 *
c 2 1056 0% 1300 904 | 1022 022 1204 707
v 3 1143 146 1509 1103 | 1134 125 1350 808 *
M 4 1339 08 1702 118 | 1216 108 1450 1010 -
I 5 1503 120 1704 1206 | 1343 117 158 1075 *
6 1733 032 1804 1407 | 1501 106 1683 1283 -

SD. ; ¥FHUA} Max. © AU, Min, : 43
t-test ; * 1 p <005 * . p < 001, === p <0001

%)°], CVMI 6 o|X& SMI 11 (84.21 %)o] z}zt
S BEXES YERAT (B 4). SMI9 7} @4
o thg CVMI®| BEx & 2AL AFE o|s) v|&e
FE BAFAT (F D).

2. Hassel®} Farmane] A|<tst CVMISE €2 A 2
BFEH Al 3 AFE FHE R Hriste Al
2 A5 3t 228 ARYE A$E 47
CVMI 2-1 # 3-12 &7/ 8DAZ B33 A&
TE Hrkele S w, CVMI 2-13} 3-19-A4 7t A A
CVMI 2, 394 zA8t= B0 7+t 1038 %,
656 %= EA UERTH (£ 6).

3 FEEEH AT HtE 7 2% GAd
Ayl B 99, 15 643 A Aag 3
Y 7k} zpolE Fatitt (£ 7). B8 F4% 2
NA oJxte] F A#o] el mig e G
Bom olg g dizte] Atol= t-test A7} o
F& A4 945 JelAn Aol 35
At FAHE AZlY Hd A#L FRlolA
17.04(SMI 11), 17.334] (CVMI 6), A<l A 150
Al (SMI 11), 15014 (CVMI 6)2 e}

H 8. NIESIE CYMIQE SMIQ| A0 [IE S2EA

CVMI (6 stage) v. SMI &3 0.93701
At 0.87227
47t 0.94507
CVMI (8 stage) v. SMI 3 0.94189
a2k 0.83368
A7 0.94756
R : Spearman correlation coefficient
4, FERF A% FHEEG} AFF A& 24
ST Zbe] ARBAE BAALE FoAe] AN
o, W & HAE YEHATHE 8).
BEFEE ARE TEQle] 8 DAIE Ui
AL ABASFIE 093701, 6 GAR VYiE ASE
0941892 Yebgon, diE ®ste] AAEAE



A 23 JAe] ARASE 6 dA EFA
087227, 8 @A 74 08336858 Hom, A9
dHATE 694 EFA 094507, 8 ©A EFA
0947562 YEFStTY.

V. &2 30

2% FGaA dFen e TR Y FHrle
WEE A AFA7E 71F o2 Ex) o= A7)
o Ax& UeA E 7] o] dvh) FteA S
dasled ¢S Ztl Bergerson”, Grave$h
Brown'” &) 31 Thompson® Popovich®E 7]9] 3
W A7 e A ARV Xt
73 ¥ Nanda, Bambha, Fishman $& )
A AGA7N7E 719 Fd AZAZIEGD O B
Egctn BEag v Qe

THE-E AN ARS FAHESEE H7sh] 9
& =T2A FF W A A, 4F B8y 719
8730 AB/Y Foll sl L YHARE Po] B1
g0l gom YA Y] ALgH D ek Bjork"E
HZo| TAZ (ulnar sesamoid)®] 3ol ALE7] 3
W 43719 #8e] dvtn Hndlg o Helm
Siersbaek-Nielsen?& 2W# &71gte] ZAR 24
I 2 Fo) ZolxE A77L AR A A7)
Hr}h 1-5d kA, 3 A &lete] 204 271y
capping Al71& 29 FAZ] £ Futste] A}
7] A ZZA 7] 2AHIg Bustgoh £33
Brown#} Barret” 28]3 Grave$} Brown"& &7
=7 (hook of hamate)®} F4-Z (pisiform)e] %7)
237} Hoz o 447] 19 A Yehdda &
At

d8u AFES o] &3 FASE gl B3 @
T I o] 24 =& Holy 1 A Aoy o,
AF3e] A@Ado] ob e A YA e 4A
ojtt. wAEANA UFH B8 AEdE ER
FHAS AP ARG R Al 2 A 3, Al 4
BAFE 5 FUE FEE 5 glon, o] Jug
542 AT AR 713bEe W wslel gate
YehiA @, Lamparski®®= 1041914 154 A}
o] Y olg UBeE & FdF A dFdA
AFEY A& DAE EFI8A JY o5 29
= AARG oY FA4RFH HFZ FIHEE F
kol ZpolHel 982 Euatch Toddst Pyle®e

F29 44 st #d AFsINen FLsHA
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URIwEAl 284 25, 1998

AR3E 249 RE F9E 1 T8 A= o3
543 A4z Jeldda 9tk Hassel#
Farman'®& $94%23 AFEL 0|43 24T
B7te A2 g2 484 ¢ Jvelddan Baslgle
o Al 2, Al 3 AFF shdo]l T4 AlF}sta Al
4 735F std& UEsH A 3, A 4 BFSo] A
A2 BgS " A7I7E AFol 71453 HE A
712k skt

E A E 45833 AFINAN 4 &
A&EEE Brhela ASE 74 9AE v & A
3 2 BEZEE 2ARN, AF20 @ 2s=
o] Frhddo 3 AHEE g Hrlg B
22} skt CVMI 2t 9o thd SMIS] B2 8-S
B (X 4) CVMI 1& F2 SMI 1, 20 £¥5 & %4
A& Yel L glew CVMI 2& SMI 3, 47} CVMI
32 SMI 6, 7°] CVMI 4& SMI 7, 8°] CVMI 5&
SMI 9, 10°] CVMI 6& SMI 11 o] 247} & B¥ &
& Yehiigich SMI zH @A o] B3k CVMIS] B ¥&
ZAAME o] 9} Hl2g Y-S HAFET) (F 5).

FAREZH AFF Alole] FASGT FHAAE
EA357] st Adoiwt ARFA EHE APF
A3 M2 f$ B 45 AL JHAE Aoz
Uelgt (£ 8). A#AFE B8 R4 SAFL
2 {940 oy, AFF HASARE 8 AR
Ui 4971 6 AR e A¢EY O B2 4R
AFE B9 oy YU E FElsid vad o oA
AN 2 Y 52 ARASFE 2 Aoz eyt

£ AN E 719 FFolu 29 4AE AF
9 A&ms A vndlA e kot o|2A4 3
AR §3E 718 Aoz AREH, JAtA &3]
A3t He FE FRAS UARK ARRE ol 43ty
FY L 193] f5sln X8 AFe £ &3
FEE ATE  gog@ AGh o F B9 79
Ho) A &2 A% M4 A7) o)A & A 2 Al 37
FZ9] stdo] 243} H7| o)A FL3H= o] ut
F2 g Zloln, BAAQ] 2484 wAHZA & AA
= Al 2 Al 3 AFF e FX HEAe
CVMIL 3 A)7] 0|37 £ Aolx, 43 &2 A
2, Al 3 AFEA A9 FHsst WEstn A 3, Al
4 B33E9 gol Aol 45H o|F AFPdte Aol
g o2 Alg"nh A 2, Al 3 AFF 19
e W32 MBSl § HAR AFE HEEE T
71t E W Al 2 AFE st FASEE C2-1
7 C3-19] Hlgeo] "3 FA JeERT (E 6).
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C2-1, C3-1° i3t sMIe| +2&3 C2-2, C3-2¢
g SMIe) $E&S vwe) Hgke o) A 2 A2
sasl Hel W7t A 3 353 vla) WA Loy
& Ao BRHY} 3 A7F 2Fe] S FolA

l‘l

S A
ol ¢ Hlgo| FUH R FAA Vehd Aoz A
AN BR AFIY ASEE WM W A 2 A
I A 3 7AFF] FHWHIE A Ede A2 o
Beg AT e A 2 HF
AFZe] Ye st A Hrlslor @ A
Azt o},
FAEEH AFF|
Ao i A
GAEE P 7o) A4
& T3 Aol urER A, £
Azl A HAHgE 2 719] 74l
9 zpol7t Ag Aoz yelgton ozt dxrR T
ta Z7)d 2438 Ao dojur dAEs A1H
T B 200 mE Ao E Jehgth
Proffite ¢$5-Z9] ¥8o] Scammon®] UHt A
A 7= (general body growth curve)Z 7 &3]
w2X| 9k okFeo] e dut A A ¥ opgl
A7 (neural) gl iz FFZ @] wfZel
T FF LK Abolo] {FIF SHER| o
o O ABAFE 08 AEHa s, wiriA 2
BAFZo g QA AF o7 AFHT FE ¢S Aol
W, 2 S WStk SlojA $eR-Fd| vig TAA
thFdo] A doF o] gltte Aol dgoz A F
=
2

2 S5

ox U i

lo mh
=
X, 1o
=
X
[y
N

B

= 9
&

o

F 9 Aotk £ BN BHSE Hrhe
] H9A AR 1 gEYol paYEE o
5% A7)8 Bdset 0% 08T AS 2
¥ % g0 B33 o8d TYSE
A Q717 HEA RN 3 Bl
o] A3 T2 AANNE 452 &
Eun a7 93 A 44 B FR
A7t % BAHAY.

et 94H ol §Al olH e BANE on A=
AT B 43 WAsh Bl B S
Sed 9440z 48 £8F ANE AT F
F 9% Aoz Az,

o]
=
(]

3|

o

A
ot i
(e~ e

18 4%

o

e

(o]

i
e

]

% (Cervical Vertebrae Maturation Indicators :

CVMDE #7tetz, 19 §d A S 2ol
FQ3 FA5-T HAM AR A 2945 % (Skeletal
Maturity Indicators : SMDE #7}sle] 1 B3X-&3
AR E 2AL AES A7 g 2L 2ES AN
th

1 2R N AR Bo1E BASEG 2
B ERsE B ARGIA AR AFE A%
R e e 4% WA et

2. SMIg} CVMIE o] &3t A& E H7tollA CVMI
1& SMI 1, 2 ¢, CVMI 2% SMI 3, 49}, CVMI 3:&
SMI 6, 73, CVMI 4 SMI 7, 83, CVMI 5&
SMI 9, 102}, CVMI 6& SMI 113 #+7 ¥ 43
A#YE Bk

3.4 2 A5F A 3AFEY FHHSE Foisty
BT ASEE Fretg S 9 A 2 A3 o4
oMt A7 Yehvda A 3 AFEAd A= 4
37} YJeRA] @ A7 CVMI 244 = 10.38
9%, CVMI 39X & 656 %2 vl-$- wokct

4. FER-Z7 B3I HrtE 7 s A
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-ABSTRACT-

EVALUATION OF THE SKELETAL MATURITY USING THE CERVICAL VERTEBRAE
AND HAND-WRIST RADIOGRAPHS

Kyung-Ho Kim, Sang-Jin Sung, So-Youn Park

Department of Orthodontics, College of Dentistry, Yonsei University

In clinical orthodontics, it is significant to understand the stage of growth in a growing patient. In order to assess
the skeletal maturity of the patients, the hand-wrist radiograph and the cervical vertebrae (Cervical Vertebrae
Maturation Indicators : CVMI) was evaluated from the lateral cephalograph and the skeletal maturity determined
from the hand-wrist X-ray (Skeletal Maurity Indicators : SMI) taken on the same day in the same patients, and
its interrelationship examined to come up with the following results:

1. The skeletal maturity evaluated from the hand-wrist radiograph and the maturation of the cervical vertebrae
from the lateral cephalograph showed a significant interrelationship with each other.

2. In the evaluation of the skeletal maturity using the SMI and CVMI, the CVMI 1 showed a siginificant correlation
with SMI 1, 2, the CVMI 2 with SMI 3, 4, CVMI 3 with SMI 6, 7, CVMI 4 with SMI 7, 8 CVMI 5 with 9,
10 and CVMI 6 with SMI 11.

3. When the morphological changes in the 2nd and 3rd cervical vertebrae were separately observed, it was seldom
that the concavity appeared in the lower border of the 2nd cervical vertebra and at the same time not appear
in the 3rd cervical vertebra (CVMI 2 : 10.38 %, CVMI 3 : 656 %)

4. In each of the skeletal maturation stage evaluated from the hand-wrist and the cervical vertebrae, the average
age and its standard deviation in male and female patients appeared to have large differences among individuals.

Skeletal maturation seemed to appear earlier for the girls than for the boys, and its termination 24 months faster
for girls.
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