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Zrngt}h, Hassel?} Farman®2 2, 3, 4% ver-

REHSLE rtelA 24 s AAARA cer-
vical vertebraeE 7N'&Fth. cervical vertebrae F2 A4 A
A A= Fishmane] 703 hand-wrist radiograph 9] =
A&z} vlw HrkE ek o] WHE o]u] vertebrae’lt A&
A 7]12dA cephalometric radiographell 7125 o] 917] wj&
o] hand-wrist radiograph& ©]&3t & A<= Hrle} vl ws}
of F7FARQI AP AL B agitte A4S 7RItk g,

vertebraes

oZ_

=

tebrae

2 A7e £3AD/) A4aF okee & A%E Pl A
$9E 59933 1320 3445 WA U@ ABwS
] e AAse
I. A7 chat o e
1. o1 o
EEe fst o) Qa5 0083 B9UIL
ZobA|ste] WAF BAEH FFEAGe] AFehE 6-184)

Al & oztolo] 669 & o2 8t cephalometric radi-
ograph® hand-wrist radiograph= 243} th.

Table 1. Gender distribution

Frequency() Percentage(%)
F 36 54.5
M 30 45.5
Total 66 100.0

Hand-wrist radiograph

3k21= hand-wriste] &3 A Ax]Mo]| H11 &7l
A lY A= "ol B e 'é%— Aol T A AR
FHO F4& a3 upg It Erfet 2 Abold] 4

AR ARLE AE glel7] felA 7‘% ZA} AL -‘4 A
FG U}, FEE A2 Fishman”o] A|¢Het 953 4
%% 1194 (Fig. Dell w2 H71sk5

o] Q]

Lateral cephalogram
= T8 WA AL Frankfurt horizontal 3o viet

I BAG oA Aot Aoks FARFIHIL HEF o
3 YEe AUGSA gEAX FHE ZFdSA O‘I]
Lamparski”7} Altet 232 A% 69 (Fig. 2)ol whet
H7¥etth.

ZE tste] o] &, AW, o], Skeletal Maturity
Indicators(SMI)¢} Cervical Vertebrae Maturation(CVM)
< Zvzh v wshr] fla) WHe] ksl

WAMAAR 57 o] Sle XA} 29| cephalometric

’
Table 2. Age distribution of gender
Group 1. Females Group 2. Males
No. of subjects 36 30
Age group 6-13 years 7-18 years
Six anatomical sites Skeletal maturity indicators
Fig. 1. Fishman's Skeletal Maturity Assessment System(SMAS).
Stage 1 i Stage 3 f Stage b '
N » 0 0 '
0 Rl
& |
O =
0 [N
- Stage 4 © Stage 6
= PR
= R
n
= N

Fig. 2. Stage of skeletal maturation for cervical vertebrae(CVM).
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A% 2, 3, 4do] #FEHA 1 ZH7te] ks CVMI EHE
T35

ole} e Wgow e 3 715 Cervical Vertebrae
Maturation Index(CVMDE AA 317 g3l AFEE At}
CVM #=2 o] wf o]zl A% H SMI #=0l thste] 71+
o ojd FHAAA}F EA A Lol gk
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o] 71 wek F2 A2E = SMI CVMe] 2=
A2t Z7vskA1aE 10410l SMI 2~5, 11419l SMI 2~8, CVM
1~4 stage’} Dbl e AS 2 o d3o] 44w

Hrkehs AAR Ve Ale offive AE & 5 Al
2. J9ol| E SMI 442l HIE

o agoM SMI 12 99, SMI 2& 84 SMI 32 9%
SMI 4= 7HolAth. FA aFclMe SMI 49 SMI 2& 12
™ SMI 32 1193o|ith FEe] g2 T~114 AloJel &
EPH(Table 5). o] AR AN oI 2Fo] Fd1Fol vls|
SMI 49] H]Zo] & A& TAYSTIANE A< 4%l o

el A2 & Ukt

Table 4. SMI, CVM degree by age

Age SMI(Frequency) CVM(Frequency)
AxdE SMISt CVMe EXE ZAleTh. Al wa 6 1(1) 1(1)
SMI H|&& BAEY s 7 1(6) 1(7)
SMIS CVM #e E7 AZESo](SPSS 17.0, SPSS . f(;) T(%
Inc., USA)E ol &34 vlm#AM gt SMI% CVM #¢] = 28 222))
AETAE dernslr] YalA Spearmane] &9 A& A 9 1(1) 109)
£ ol &ttt A AlEx 9 Adde Brlstr] 98l 2(8) 2(9)
Kappa BA &< o] &3ttt 3(8)
4(1)
10 2(2) 1(1)
oL M
4(1) 3(1)
NG ERe] Wit AYE 9.90]1 HAaAY 6.5, Hrjdd 5(1)
18.332.2 3}t (Table 3). 11 2(2) 1(4)
3(%) 28)
[ 4(5) 3(0)
[e==C1=E] Q) =
1. g SMILI CVMEE 8(1) A1)
12 3(1) 2(1)
Az SMIg CVM+= Table 49+ 2t} 6419 SMI 1, 741 (1) 3(0)
oAl SMI 1, CVM 1, 8MllA SMI 2, CVM 1 9Alel A SMI 4(1)
2913 10419141 SMI 3, CVM 2, 1141l SMI 3, 4 CVM 1, 13 41 2(1)
= - 6(1) 3(1)
7 2 3 ‘i’l‘ o] A+ SR )
27} T2 Ik o} YERiT 8 1) &)
Total(66) Total(66)
Table 3. Mean and standard deviation Table 5. SMI degree by gender
N 66 SMI Females(%) Males(%)
Ave 9.9005 1 9(25.0) 4(13.3)
Median 9.7600 2 8(22.2) 12(40.0)
Mode 8.58 3 9(25.0) 11(36.7)
SD 1.84089 4 7(19.4) 1(3.3)
Variance 3.389 5 0(0) 1(3.3)
Min 6.50 6 1(2.8) 0(0)
Max 18.33 7 1(2.8) 0(0)
Quartile 25 8.7075 8 1(2.8) 0(0)
Quartile 50 9.7600 11 0(0) 1(3.3)
Quartile 75 11.0000 Total 36(100) 30(99)
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Table 6. SMI degree for CVM

CVM SMI Females Males

1 1 9 4
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3 1 2

2 2 2 2
3 8 9

4 7 1
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8 1 0

5 9 0 0
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6 11 0 1
Total 36 30

Table 7. Spearman Rank Correlation Coefficients
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Abstract

THE COMPARATIVE STUDY OF CORRELATION ON HAND-WRIST WITH CERVICAL VERTEBRAE FOR
SKELETAL MATURATION IN MIXED DENTITION CHILDREN WITH NORMAL OCCLUSION

Myoung-Gook Kim, Kyu-Ho Yang, Nam-Ki Choi, Seon-Mi Kim, Jee-Soo Kim
Department of Pediatric Dentistry, School of Dentistry, Chonnam National University

The purpose of study is for the certified correlations of hand-wrist radiograph with cervical vertebrae for
skeletal maturation in children.

Normal evaluation devices of growth stage is sexual feature, biological age, tooth development stage, height
and weight. Evaluation of growth potential is very important for childhood and puberty.

The skeletal developmental stages were evaluated by using the hand-wrist radiograph and cephalometric ra-
diograph that obtained from 6 to 18 years old children.

1. Chronologic age was not more suitable indicator of skeletal development compared to Skeletal Maturity

Indicators(SMI) and Cervical Vertebrae Maturation(CVM) stages.

2. SMI and CVM stages for females occurred earlier than that for male.

3. SMI 1 and 2 stages were corresponded to CVM 1: SMI 3,4 = CVM 2; SMI 5,6 = CVM 3.

4. Reproducibility and reliability of observer for SMI and CVM were excellent.

This results suggest CVM stage is comparable to SMI stage in terms of evaluating the skeletal development.

Key words : Cephalometric radiograph, Hand-wrist radiograph, Skeletal developmental stage
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