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LATERAL ASPECT OF TYPICAL VERTEBRA
Fig. 1.
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Typical vertebra.

Table 1. Sample Distribution

(?:;r:) male female total
9 9 9
10 3 20 23
11 6 34 39
12 21 18 39
13 13 22 35
14 16 9 24
16 4 7 1
16 3 3
17 1 1 "2

62 123 185

Lh, A7

1. 7AFe & AsciAe 57t

GRFHYALAA FALA Ao et A9
F A< wtA (cervical vertebral stages ; CVS)
£ Lamparski®®7} 29§ oA whA2 $53)
9k (Fig. 2 ). Fig. 3, Fig. 4., Fig. 5,
Fig. 6 & 59 ojz3=xlolAe] #xe o4
Aol AseAE RedFa gl
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Developmental Stages
Fig. 2. Stages of cervical vertebral maturation.

Stage 1: All inferior borders of the bodies are flat. The superior borders are strongly tapered
from posterior to anterior.

Stage 2: A concavity has developed in the inferior border of the 2nd vertebra, The anterior
vertical heights of the bodies have increased.

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

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

Stage 5: The bodies have become nearly square in shape, and the spaces between the bodies are
visibly smaller. Concavities are well defined on all 6 bodies.

Stage 6. All bodies have increased in vertical height and are higher than they wide., All concavi-
ties have deepened.

o] 8-3lo], Fishman'®¢ A% 71 (Skeletal

maturation assessment ; SMA)ol| =g} A, 3. BAH &4
A, A SR (FHE) Y LFEE, SAl 48] SPSS statistical package® o]

radius)oll 4] o34l 915 wele TALAS A AF YW 45 4 gAY BFAy

(Skeletal maturity indicators ; SMI)& T3 & IFHAE 33, F £ T AS=72

9l (Table 2, Fig. 7, Fig. 8). o JAE dotrr] A NG L AL
Rek. o] WA Y Wt T8 FA4H &
A& AAs k.
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Stage 3. (11Y8M). Fig. 4.

Fig. 3.
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Stage 5. (13Y5M).

Fig. 5.
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Fig. 6. Stage 6.
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WIDTH OF EPIPHYSIS OSSIFICATION
X ’g g B Y\
s
CAPPING OF EPIPHYSIS FUSION

Radiographic identification of skeletal

maturity indicators.

A. Epiphysis equal in width to diaphysis

B. Appearance of adductor sesamoid of
the thumb.

C. Capping of epiphysis.

D. Fusion of epiphysis.

¥¥+& Table 3, Table 4 9} Zc},

o 7 AR ddeialel foAE
Duncan®| ©}Fu|a g §-3lo] edolmsgled
A= Table 5 2+ %ko] Stage 13} 5,6, Stage
29} 3,4,5,6, Stage 39 5,6, Stage 49} 5,6,
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Table 2. Skeletal Maturity Indicators (SMI)

——

Width of epiphysis as wide as diaphysls

1. Third finger —
2, Third finger —
3. Fifth finger —

proximal phalanx
middle phalanx
middle phalanx

Ossification

4, Adductor sesamoid of thumb

Capping of epiphysis
5. Third finger — distal phalanx
6. Third finger — middle phalanx

7. Fifth finger —  middle phalanx

Fusion of epiphysis and diaphysis
8, Third finger —

9. Third finger —

10. Third finger —

distal phalanx
proximal phalanx
middle phalanx

11.  Radius
58
h
(Y]
2I [] (10
]
w2 Y

MATURITY

11 INDICATORS

Fig. 8. Eleven skeletal ‘maturity indicators
. (SMlIs).

Table 3. Cervical Vertebral Stages (male)

mean sd cases

for entire population 13.2410 1.3554 62
stage 1 124922 1.1299 9

2 11.8270 7700 10

3 12,9757 8392 7

4 13.2814 9816 2]

6 14,4009 6052 "

6 15.56225 1.8501 4

Table 4. Cervical Vertebral Stages (female)

mean sd cases

for entire population 12.3074 1.7357 123
stagg 1 10.4090  1.1059 10

2 11.1011 9390 18

3 11.2086 8107 22

4 12,2156 1.3541 22

6 13.2941  1.3364 39

8 1468760 1.56710 12

Table 5. Significancy of Age Difference {male)

stage 2 1 3 4 b 6
2

1

3 *

4 -

5 ®  *  # =

6 L I R S 2

Stage 59} 614 R4del st oA=
Table 6 9} #e] Stage 13} 4,5,6, Stage 29}
4,5,6, Stage 39} 4,5,6, Stage 49} 5,6,
Stage 59} 604 iAol Ue.

B $izke] dyulmelA ozl Faln
t} Stage 10014 2.084), Stage 2014 0.734],
Stage 394 1.774], Stage 4914 1.07A,
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Table 6. Significancy of Age Difference {female})

stage 1 2 3 4 65 6
1
2
3
4 « .
5 . %
6 P T

Stage 5ollAl € 1.114 AA vepgew o &
ol Ao} olAsiglent, Stage 6olA v T
ol 7t 1A= A kel (Table 7).

28 Z Maceh

L
e

nk

SRR A A A FASA4F T
zkzbel @Ay BEAXE  FIAC
(Table 8, Table 9.). Table 10, Table
1194 e 2 F4EA47Y Az F94
¢ Duncan®] t}Fulmg golrgron], z F
A o4l Gzl dEatele] feA-e

Table 8. Skeletal Maturity Indicators {S M |) male

mean sd cases
for entire population 13.2410 1.3654 62
SMI. 2 11.0225 .4666 4
3 12.6454 .9311 13
4 12.3520 .5890
6 13.1117  1.0365 6
7 13.4545 .9937 22
8 14.3925 .8004 4
9 14.3840 4321 5
10 146700 ..0000 1
LAl 16.5850 1.8880 2

SMI 2,3,4,6,7, 804 <A=en], SMI 9,
10,1101 4= = zko]7h fFoAle]l  gidid
(Table 12).

Ch. P B AT SoY T 44X
Sl MuuA

Azel & ASRAS 2% T 4447

Table 7. Mean Age & Standard Deviation of Each Stage {(Cervical Vertebrae)

STAGE SEX MEAN AGE S.D. SEX DIFFERENCE (age) SIGNIFICANCY

1 M 12.4922 1.1299

F 10.4090 1.1059 2.0832 p < 0.0025
2 M 11.8270 0,7700

F 11.1011 0.9390 0.7259 P <0.0025
3 M 12,9757 0.8392

F 11.2086 0.8107 1.7671 P <0.0005
4 M 13.2814 0.9816

F 12.2166 1.3541 1.0669 P <0.01
5 M 14,4009 0.6052

F 13.2941 1,3364 1.1068 P <0.025
6 M 16.5225 1.6501

F 14.6750 15710 0.8475 P > 005
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mean sd cases T 9 AL G Zo] FHed, ¢
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Table 8. Skeletal Maturity Indicators (S M I) female

for entire population 12,3074 1.7357 123

SMIL 2 9.8350 .1202 2 V. &3 % Do
3 10.4340 1.2381 10
4 R .
o | 1reme oo M 72 Aelel g4 Est AAAE e chop
’ ' 7] Aol oleltt ARUEE A5 A4
7 11.7404  1,0695 45 - X ]
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Table 10. Significancy of Age Difference (male} a4k, =3 Garn?} Rohman'®-& 4-9lx o}

stage | 2 4 3 7 6 8 9 10 11 Z3-4 (BIE), A4 (Jame), =98 (R
), <0 (MG Adszrr ¥ A3
2 A%} 9ee WAN
: A27) ANYRNE Fishmanol weq
’ . . w JdAlE SMI 6, odAE SMI 504, Hagg ol
; . o3 SMI 6ol 4, ¥ dxe SMI 5~6,
8 . e e A SMI 6~T7ollA, 7o} 2w dae
9 v e e e s SMI 4, ozl SMI 48} 6449 A= XA
T $AR e, B W e A
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stage 2 4 3 7 6 8 98 10 n Atz 2Aan Qe o @AE CVS
2 5, olxb& CVS 4~5ol #jwigich.
4 Brown*®, Pike*”, Hunter®?, Singh®"%-&
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Table 12. Mean Age & Standard Deviation of Each SMI

SM.A. SEX MEAN AGE S.D. SEX DIFFERENCE (age) SIGNIFICANCE
2 M 11.0225 0.4666
F 9.8350 0.1202 1.1875 P <0.001
3 M 12,5454 0.9311
F 10.4340 1.2381 2.1114 P <0.0005
4 M 12.3520 0.5890
F 10.8160 0.5535 1.5360 P <0.0006
6 M 13.1117 1.0365
F 11.4160 1.0276 1.6957 P <0025
7 M 13.4545 0.9937
F 11,7404 1.0695 1.7141 P< 0.0006
8 M 14.3925 0.8004
F 12.1662 0.9529 2.2263 P < 0.0005
9 M 14,3840 0.4321
F 13.6650 1.5612 0.7190 P > 0.06
10 M 14,6700 0.0
F 14.1979 1.2319 0.4721 P >0.05
1 M 16.5850 1.8880
F 14.6683 1.5051 1.9167 P >0.05
Table 13. C.VS. 9} SM..¢] ¥ ¥ & (FA}) Table 14. C.VS. 9} SMl.g FEx (oA}
cVvsS.] 1 2 3 4 s 6 total C.V.S. 1 2 3 4 65 6 total
SM.I. S.M.L
2 1 3 4 2 2
3 7 4 1 1 13 3 4 1 10
4 1 2 2 4 8 10
6 1 3 2 6 2 5
2 117 4 22 7 2 4 17 18 4 45
o 1 3 4 8 1 1 N 13
9 4 3 9 2 4 2 8
10 1 ; 10 19 24
11 2 2 111 1 6 6
wotel 9 10 7 21 1 4 62 total 10 18 22 22 39 12 123

Y =1.44639 X +0.93417

Y =1.343 X +2.22615

(Y: SMI  X: CVS R: Correlation Coefficent)

R : 0.89985('d=})
R: 0.85967 (o] =})
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— ABSTRACT —

A STUDY ON THE DEGREES OF SKELETAL MATURITY OF CERVICAL
VERTEBRAE AND HAND-AND-WRIST IN SKELETAL CLASS Il
MALOCCLUSIONS

Jin-Hyung Lee, Won-Sik Yang

Department of Orthodontics, College of Dentistry, Seoul National University.

This study was undertaken to investigate the interrelationships between the degrees of skeletal
maturity of cervical vertebrae and the hand-and-wrist in skeletal Class III malocclusions.

In 185 skeletal Class III malocclusions (male 62, female 123) having the lateral cephalogram
and hand-wrist radiogram which were taken on the same day, 6 skeletal maturity stages of cervical
vertebrae were compared with 11 skeletal maturity indicators of the hand-and-wrist.

On the basis of findings of this study, the following results were obtained:

1. The stages of cervical vertebral maturity are one of the methods possible to assess the indi-
vidual maturity.
2. Mean ages of male and female were obtained in each cervical vertebral stage.

Cervical vertebral stages 1 and 2 are considered to the accelerative growth phase, cervical

vertebral stages 3 and 4 are corresponded to the peak height velocity, and cervical vertebral

stages 5 and 6 were observed to occur during the decelerative phase of growth after peak
height velocity in both sexes.

4. In cervical vertebral stages 1, 2, 3, 4, and §, the degrees of skeletal maturity of cervical verte-
brae in males were more retarded than females.

5. There was the high correlation between the degrees of skeletal maturity of cervical vertebrae
and hand-and-wrist.
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