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FRE PARANIE Bkl A% P FEY E ASEE 2
A % slekg 4L Uehile AR Ar-Go, Co-Co,

2008d5E 2010704 Hdtheta 2289

g 437] sopdadoss u

T AR FaRE AR 299
ez siglvh. AR AR }, @

A2fr7A el o]l 22 2 FHaA ol AY

A, EFAL71¢] A

= u

s
=2 «

=2

ol AT
% Class I molar keyE 7AW w2 &
Al FAe] gAY rlnshH XolEo]
25 /I 210g BEate 6~134 @A

AT o= sk3ieH(Table 1, 2).

e Ao gln
A e P

5L ojzfote] 1047 =

o =9

TS S ¥
FEFE Ak FEFS AN E Foto
Fishman'”°] A+t +473 A5% SMI 11342 H7tst

SHZ DAE 9K FHEF, 232)9 I (o]
3 Fo| ZolA = A7, BAHS FAEe] 28], 2
o] &3t capping®l = Al7], E¢o] &3t 8= A7) E
TEst] ARE7] H50 A A 11HAR Brkshe Wiol
tH(Fig. 1).

Table 1. Gender distribution

Frequency Percent (%)
F 64 61.5
M 40 385
Total 104 100

Table 2. Age distribution

Age Frequency Percent (%)
6 2 1.9
7 8 7.7
8 21 20.2
9 27 26.0
10 11 10.6
11 20 19.2
12 7 6.7
13 8 7.7
Total 104 100
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2) AF2 A&E B7}

AET AEEE FE T 14 PRAeR 299 A2
AFHE A6RF7A A% BE Fele B2to] Lamparski'”
7k Ak 62t Al = ket vh(Fig. 2).

Stage 1 (CVS 1). 2= 7459 silo] #AHsith, 4A& F

Wl A AHFe 2 tapers o] 9l
Stage 2 (CVS 2). 2HA BF9] sfddo] @53t}
A sgol7h SR

body7} 241218 Bafelet.

Stage 5 (CVS 5). 45 67} 25 3ol 2.&53lth. body=
A ] FAZYE o] AL body Ate] F3to] Faxgitt.
Stage 6 (CVS 6). 3tde] B 2&531xIt}. body= HHIETH
Eol7h o =t
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Fig. 1. Eleven skeletal maturity indicators (SMIs).
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Fig. 3. Cephalometric landmarks measurements.
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S gt Mo 8719 ASFES At th(Fig. 3). S&
g (sella turcica)®] F4, N2 o|nt 2 B3 (frontonasal
suture)] HHAWAH, Are F570A (posterior cranial base
surface) 9} st} #5 FHH (condylar head or neck)<] A}
A, Got <% (mandibular plane)¥ olef €74 (ra-
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Table 3. Mean and standard deviation of subjects' age

Number 104
Median 9.59
Standard Deviation 1.755
Variance 3.080
Minimum 6
Maximum 13
AW SMIsk CVMe] BEE ZAKIa, A 2 Uholof
we nee 5 BAGET dotE 44 A58 A5 U
FeE szt AABAE golE 1zt Spearman® &
9 4BASE ol gtel BHAAT FANE A 2xE
9o SPSS (PASW) statistics 18.05 o] &3t}
I ol A

ez F3 ke 0.120]a,
0.18°1%tt. ol= AFE 4
3 B3t eAE

A
Yepa lot Aol 71 wet 2 Ry e
SMIS} CVMe| A= 2k S7FskAIRE 104191 SMI 1~4,
CVM 1~3, 11A419] SMI 2~8, CVM 1~5TA 2 tjdsHA
Uehs Ao Hol d# S As® H7t 7|Fo 2 4]e o
Hobe AL & 5 3tk Table 58 A¥d ©E CVMel| thek
SMIgkelth, T F AXLS 61.5% HAd2 38.5%= 349
Hl&o] =ttt CVM 28l SMI 42A19] ¢, Y H]&©]
712 ool o] o el AlREE & 5 AT Table 6
BEFE Aekd dwEE steta AS5TE(Ar-Go, Co-
Go, N-Go, S-Gn, N-Me, Co-Gn, Go-Me, Go-Gn)<] 1t

=

e
EEAAE Jehit, 2E A5959 SHgke
2 44w7t 2719 vkt 5EA 2 AlSlshn Bkt o
Bgom ot 5EAY ERGTL S A7) WO A
), w3k AT ALt Sl uet st Al=3)
& (Ar-Go, Co-Go, N-Go, S-Gn, N-Me, Co-Gn, Go-Me,
Go-Gn)& EEF7}F vl H& 5 10HAE Al9dstn g =
S7FtAtH(Table 7). stets AISEEHNA A5 2
Aerole] FABAE AR 23 T g5 B 7k

= YERATHr = 0.280~0.484, ** : p ( 0.01) (Table 8).
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Table 4. Age distribution of SMI and CVM Formale
Age SMI (Frequency) CVM (Frequency) 20 CVM stage 1 L—1male
6 1) 12) 10
7 1(7) 1(8) Sl
4 §
8 1(17) 1(19) 2
24) 22) E o]
9 1(7) 1(18) S ]
2(8) 209) o]
3(11) 2
4(1) = SMI 1 SMI 2 ,—SNII 3 [—Sl\ll’ll 4
10 1(2) 1(5) SMI stage
2(4) 2(5) Female
3?‘; 3(1) 20 ] CVM stage 2 L —
4(1 18 ]
11 203) 13) 0]
3®) 2(14) ]
45) 32 g 7]
5(1) 5(1) B 0
6(1) g °]
7(1) -]
8(1) 5]
12 303) 122) ol — | e B
4(1) 2(2) SMI 1 SMI 2 SMI 3 SMI 4 SMI 5 SMI 7
SMI stage
6(2) 3(3)
7 R
13 3(1) 2(2) 20 CVM stage 3 -
4(1) 3Q2) %]
6(2) 403) e
7(1) 5(1) g 12]
8(2) = ]
10(1) g ai)
Total (104) Total (104) 2 6]
SMI 2 SMI 4 SMI 6 SMI1 7 SMI 8
Table 5. Gender distribution of SMI degree for CVM SMlstags
Gender [ JFemale
CVM F M Total s R Male
1 SMI 1 19 15 34 9]
2 11 5 16 R
3 2 4 6 = "]
4 1 24 1 2 "]
Total 33 57 E o]
2 SMI 1 2 1 1 5 e
2 9 12 2 2]
3 7 1 21 2]
4 1 14 8 o E— }
sSMI1 7 SMI 8
5 1 1 SMI stage
7 20 1 Female
Total 34 353 A \__IMale
3 SMI 2 1 1 1 as:]
4 1 1 1 16 ]
6 3 4 _ 4]
7 1 1 % 12
8 1 1 s 104
Total 7 8 é 24
4 SMI 7 1 1 = °7
8 2 2 g
Total 3 3 o] T ———
5 SMI 6 1 1 1 smie smi 10
10 1 1 1 SMI stage
Total 1 1 2 Fig. 4. Gender distribution of SMI at each CVM stage.
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Table 6. Mean of mandibular length measurements at each CVM
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Mandibular length measurements (mm)

Cmt Ar-Go Co-Go N-Go S-Gn N-Me Co-Gn Go-Me Go-Gn
1. Mean 40.1 48.5 110.2 117.6 1124 107.7 66.5 74.3
N 57 57 57 57 57 57 57 57
SD 3.7 39 5.6 6.0 6.4 5.5 5.0 5.1
2. Mean 42.1 50.9 1134 121.3 1155 111.6 69.4 76.6
N 34 34 34 34 34 34 34 34
SD 39 34 6.3 52 5.9 4.8 4.9 4.9
3. Mean 44 51.9 1153 124.6 120.2 1153 71.1 71.7
N 8 8 8 8 8 8 8 8
SD 34 3.6 43 6.3 6.2 9.9 29 35
4. Mean 47 56.3 118.8 129.5 120.3 118.8 72.1 80.1
N 3 3 3 3 3 3 3 3
SD 1.8 8.7 32 1.1 33 4.6 6.7
5. Mean 41 51.5 113.7 130.7 122.5 119.5 76.7 83.2
N 2 2 2 2 2 2 2 2
SD 14 0.7 3.1 10 63 7.7 6.1 6.7
Total Mean 413 49.8 111.9 119.9 114.4 110.1 68.2 75.7
N 104 104 104 104 104 104 104 104
SD 4 4 6.1 6.5 6.6 6.4 52 52
Table 7. Mean of mandibular length measurements at each SMI
Mandibular length measurements (mm)
SMI ArGo  Co-Go N-Go S-Gn N-Me CoGn  GoMe  GoGn
1. Mean 40.0 484 108.3 116.3 110.5 106.6 65.1 72.9
N 35 35 35 35 35 35 35 35
SD 32 33 53 59 6.5 5.7 5.0 5.1
2. Mean 39.3 432 111.5 118.7 114.5 109.5 68.5 76.1
N 19 19 19 19 19 19 19 19
SD 3.97 4.0 5.7 54 52 4.7 4.0 43
3. Mean 41.8 50.1 113.6 1214 1159 111.1 69.2 76.5
N 27 27 27 27 27 27 27 27
SD 39 37 53 53 5.8 5.8 4.7 5.0
4. Mean 437 527 113.9 121.9 115.5 111.6 69.1 76.4
N 10 10 10 10 10 10 10 10
SD 39 3.7 6.2 44 54 32 44 43
5. Mean 47.0 56.0 122.0 129.0 121.0 117.0 75.5 83.0
N 1 1 1 1 1 1 1 1
SD
6. Mean 444 524 116.2 123.0 118.6 1132 712 719
N 5 5 5 5 5 5 5 5
SD 37 3.5 2.8 4.1 33 47 241 2.8
7. Mean 43.5 53.1 120.1 125.2 1189 115.8 74.5 81.8
N 3 3 3 3 3 3 3 3
SD 4.5 48 6.9 6.3 25 5.7 39 54
8. Mean 46.6 55.1 116.1 131.3 124.6 124.0 72.0 78.8
N 3 3 3 3 3 3 3 3
SD 0.5 0.2 5.0 6.1 8.1 12.1 43 44
10. Mean 40.0 52.0 116.0 138.5 127.0 125.0 81.0 88.0
N 1 1 1 1 1 1 1 1
SD
Total Mean 413 49.8 111.9 119.9 1144 110.1 682 75.7
N 104 104 104 104 104 104 104 104
SD 4.0 42 6.1 6.5 6.6 6.4 52 52
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Fig. 5. Changes of mandibular length according to CVM stages.

Table 8. Correlation between bone maturity and mandibular length
measurements

Bone maturity

Mandibular length SMI CVM
AR-Go 403%* 350%*
CO-Go 4335 380%*
N-GO A84x+ 325%+
S-Gn A83%+ 430k
N-Me A56++ 379%%
Co-Gn 466+ A28%+
GO-Me A50%+ 3728+
GO-Gn 370%* 280%*

Spearman's rank correlation coefficient (** : p <0.01)
SMI = skeletal maturity indicators, CVM = cervical vertebrae maturation
stages
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Fig. 6. Changes of mandibular length according to SMI stages.
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Abstract

STATISTICAL CORRELATION ANALYSIS OF CVM, SMI AND MANDIBULAR LENGTH WITH
NORMAL OCCLUSION IN GROWING CHILDREN

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

There are orthodontic treatment which involves tooth movements and orthopedic treatment which involves
skeletal movement. In childhood and adolescence, especially for the treatment of orthopedic treatment, the eval-
uation of bone maturity and growth potential is very important.

The purpose of this study is to assess the developmental stage and to compare the amount of mandibular
growth with cephalometric radiographs and hand-wrist radiograph in 6 to 13-year-old children with normal oc-
clusion. The results are as follows :

SMI and CVM showed a significant correlation (p { 0.05). Ar-Go, Co-Go, N-Go, S-Gn, N-Me, Co-Gn, Go-Me,
Go-Gn increased with increasing maturity of hand-wrist and Ar-Go, Co-Go, N-Go, S-Gn, N-Me, Co-Gn, Go-
Me, Go-Gn increased with increasing maturity of cervical vertebrae maturation. Also Ar-Go, Co-Go, N-Go, S-
Gn, N-Me, Co-Gn, Go-Me, Go-Gn showed a significant correlation with each of the cervical vertebrae matura-
tion stages and hand-wrist maturation stages (p € 0.05). These results suggested that mandibular growth had a
significant correlation with cervical vertebrae maturation stages and hand-wrist maturation stages.

Key words : Cervical vertebrae maturation stages, Hand-wrist Skeletal maturity indicators, Mandibular growth
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