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Age Distribution

Table 1.
Age
8

Distribution
32
42
41
35
41
32

9

29

10
11
12
13
14
15
16
Total
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Fig. 1. Landmarks and Measurements.
Landmarks

S The center of sella turcica(Sella).

N :The most anterior point of the frontonasal
suture(Nasion).

Gn A bony point by bisecting line of angle which
formed by Pog and Me on the contour of
chin(Gnathion).

Ar :The point of intersection of the inferior cranial
base surface and the posterior surface of the
mandibular condyle(Articulare).

Go :The point on the jaw angle which is the most
inferiorly, posteriorly, and outwardly direc-
tion(Gonion).

Me :The most inferior point on the symphyseal
outline(Menton).

Measurements

1. Ar-Go(Ramus height) : Distance between Ar

and Go.

2. Go-Me(Mandibular body length) : Distance

between Go and Me.
3. N-Go(Facial depth) : Distance between N and Go.
4. S-Gn(Facial length) : Distance between S and Gn.
5. N-Me(Ant. facial height) : Distance between N
and Me.

S, S| B, 2] 3T T wEsl]
ANGAFEH ATTHA R E73FAHFig. 3).

2. SAEA 4

A7zt 7hedl 509 FLT SEFRAEARIAR
o} AR E BAR R e 15 F Ak S
3 FgTe] SASEE A Sl of W ARk Ae
AL} AZAL Abole] =4 © 242 Dahlberg” 4 S ©]g-8}o]
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I
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S:3493 D: AR B HE N: ATNA 5
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CVS 3 :

CVS 4 -
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Fig. 2. Maturation stages of cervical vertebra.
Developmental Stages
CVS 1

= All inferior borders of the bodies are flat, The superior
borders are strongly tapered from posterior to anterior.
A concavity has developed in the inferior border of the
2nd vertebra. The anterior vertical heights of the bodies
have increased.

A concavity has developed in the inferior border of the
3rd vertebra. The other inferior borders are still flat.

All bodies are now rectangular in shape. The concavity
of the 3rd vertebra has increased, and a distinct con-
cavity has developed on the 4th vertebra. Concavity on
the 5th and the 6th are just beginning to form.

The bodies have become nearly square in shape, and
the spaces between the bodies are visibly smaller.
Concavities are well defined on all bodies.

All bodies have increased more vertically than horizon-
tally. All concavities have deepened.

3 23X == Kendall's tau-bS ©]-8-3ked Intraclass

correlation coefficient@ A5

o] F&E dgEe Fudd 9 Hiy xFUA)
sttt stk A ASTEL A5 2 47
o] AAHBAE Lol Al Spearman’s correlation coeffi-
clentE o]-&3lo] Bl 7zt ASFgEH T F IS &

o3t zpo|7} YEAZS Lol Al Multivariate analysis of
varianceE ©|-&-3sto] A3t
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A, Width of splphyais B Capping of apiphyais

0 ARA

C. Fumiom . Desification

Fig. 3. l\/laturaﬂon stages of hand-wrist area.

o moh 2ok

SMI'1 © Epiphysis at the proximal phalanx of the middle finger is as wide as the diaphysis.
SMI 2 : Epiphysis at the middle phalanx of the middle finger is as wide as the diaphysis.
SMI'3 : Epiphysis at the middle phalanx of the fifth finger has the same width as the diaphysis.
SMI 4 : Ossification of adductor sesamoid of thumb is visible.
SMI'5 © Diaphysis is covered by the cap-shaped epiphysis at the distal phalanx of middle finger.
SMI 6 : Diaphysis is covered by the cap-shaped epiphysis at the middle phalanx of middle finger.
SMI'7 : apping of epiphysis at the middle phalanx of the fifth finger is visible.
SMI' 8 : Fusion of epiphysis and diaphysis at the distal phalanx of the middle finger is visible.
SMI'9 © Fusion of epiphysis and diaphysis at the proximal phalanx of the middle finger is visible.
SMI 10 Visible fusion of epiphysis and diaphysis at the middle phalanx of the middle finger.
SMI 111 Complete fusion of epiphysis and diaphysis of radius.
M. AFMA Table 32 7} AF& A&Td dd=He stttz A
(Ar-Go, Go-Me, N-Co, S-Cn, N-Me)2] Hd3 E&H
BAFEE ASE AR IRE 508 F 290 Ag Azel o Bt RE AZYER SRS AFE AsEs 3t
EA U 453 AEE APAIAE 5 & A} el s ST Y. B3 FaRE A5t 371
2 Ut oM BE 1979 eaE weth

Dahlber®'4] o] |3t 78‘—".5—% A&
AT Hero 23 oA 0.220191, SHAFEE intra-
class correlation coefficient® T3+ 23} AFZ A&rdAE
0.960|3 F¢F= AsZdA = 0.98910H(p € 0.01) (Table
2). ARl wet A5 9 o] 2GR I Skt
Atk (Fig. 4).

=9 S eake 0.1401a

Table 2. Reproducibility error

CVS SMI
S 0.14 0.22
ICC 0.96"" 0.98"

S: Test error by Dahlberg’s formulae
ICC: Intraclass correlation coefficient by Kendall's tau-b
** p<0.01

L2 2ty -

Fig. 4. Cervical vertebrae and hand-wrist maturation
stages increased with age. CVS : Cervical Vertebrae
maturation Stages. SMI : Skeletal Maturity Indica-
tors.
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Table 3. Mean measurements at each CVS (mm)

Chgt2obx|msta| x| 34(4) 2007

ovs Ar-Go* Go-Me* N-Go* S-Gn* N-Me*
Mean SD Mean SD Mean SD Mean SD Mean SD
1 42 4 68 4 111 5 119 6 113 6
2 43 3 69 4 113 5 121 7 117 5
3 43 5 71 3 115 6 123 7 120 5
4 46 4 74 5 118 5 131 7 122 5
5 49 4 76 4 120 5 136 6 125 6
6 50 3 77 5 122 5 139 6 128 5
* measurements increased linearly
Table 4. Mean measurements at each SMI (mm)
ovs Ar-Go* Go-Me* N-Go* S-Gn* N-Me*
Mean SD Mean SD Mean SD Mean SD Mean SD
1 41 4 68 4 110 6 120 5 113 5
2 41 3 69 5 111 8 120 10 114 7
3 42 3 69 4 113 5 121 6 117 7
4 42 5 70 3 115 5 121 6 118 5
5 43 5 71 3 115 7 124 9 119 7
6 45 5 72 5 116 6 126 9 121 5
7 47 4 74 5 117 6 131 7 122 6
8 47 37 75 4 118 6 134 6 125 5
9 48 4 76 5 119 5 135 8 124 6
10 48 3 76 4 119 6 137 7 126 7
11 51 3 77 3 122 5 137 4 127 5

* measurements increased linearly

Table 5. Correlation between bone maturity and
cephalometric measurements

CVS SMI
Ar-Go 0.66** 0.58*
Go-Me 0.63** 0.62**
N-Go 0.57* 0.52**
S-Gn 0.74* 0.70**
N-Me 0.62** 0.56**

**5(0.01

w2} Ar-Go, Go-Me, N-Go, S-Gne| ¥AaHA Z7189x
N-MeolA= SMI 8241} 9GA AlolE A|<)star A
71t tH(Table 4). B5E Azl e ASTE F Ar-
Go, Go-Me, N-Go, S-Gn& 3@AI9} 487 AlelolA =LA &
718l a 4R ST E Go-Me, S-Gne 69A19F 7
A At ZA F7Vel T

stekm Al AF 2
AL ZALSE vf A} 25 73t
~0.74, p € 0.01)(Table 5).
Me, S-Gn, N-MeolA & &4
(p €0.01)(Table 6).

ek

olol-
S AN

555

Table 6. Statistical evaluation on the differences
between bone maturities assessed by CVS and SMI
(Multivariate analysis of variance)
Ar-Go Go-Me N-Go S-Gn
f-value 1.15 1.46 2.56*
pvalue 0.32 0.12 0.00**

** 5 0.01

N-Me
1.18
0.29

1.54
0.09

T
=
L)
32
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Abstract

USEFULNESS OF CERVICAL VERTEBRAE MATURATION STAGE
AS A MANDIBULAR MATURATION INDICATOR

Bong-Sun Choi, Nam-Ki Choi, Sun-Mi Kim, Kyu-Ho Yang, Sung-Su Chung

Department of Pediatric Dentistry, College of Dentistry, Chonnam National University and
Dental Research Institute and Second stage of BK21

This study was to investigate if cervical vertebrae maturation stages are as useful as hand-wrist maturation
stages in evaluating the mandibular growth. The subject consisted of 292 girls aged from 8 to 16 years with nor-
mal occlusion. They were classified according to diagnosis by using studycast, lateral cephalogram, and hand-
wrist X-ray film.

The results were as follow:

1. Cervical vertebrae and hand-wrist maturation stages increased with age.

2. All mandibular measurements (Ar-Go, Go-Me, N-Go, S-Gn, N-Me) increased linearly with cervical verte-

brae maturation stages.

3. Ar-Go, Go-Me, N-Go, S-Gn increased linearly with hand-wrist maturation stages.

4. Ar-Go, Go-Me, N-Go, S-Gn increased relatively rapidly between cervical vertebrae maturation stages 3 and

4. Go-Me and S-Gn increased relatively rapidly between hand-wrist maturation stages 6 and 7.

5. Ar-Go, Go-Me, N-Go, S-Gn, N-Me had high correlations with cervical vertebrae maturation stages as well

as hand-wrist maturation stages.

These results suggest that cervical vertebrae maturation stages are reliable on evaluating the mandibular
growth.

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