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Fig. 1. Stages of cervical vertebral maturation.
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Table 1. Preevaluation test
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Agreement : Number of agreement/ Total number of enforcement

I:112/120 x 100 = 93.3%
I : 111/120 x 100 = 92.5%

S1(Stage 1); All inferior borders of the bodies are
flat. The superior borders are strongly tapered
from posterior to anterior.

S2(Stage 2); A concavity has developed in the
inferior border of the 2nd vertebra. The anterior
vertical heights of the bodies have increased.

S3(Stage 3); A concavity has developed in the
inferior border of the 3rd vertebra.The other
inferior borders are still flat.

S4(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.

S5(Stage 5); The bodies have become nearly square
in shape, and the spaces between the bodies are
visible smaller. Concavities are well defined on

- all 6 bodies.

S6(Stage 6); All bodies have increased in vertical
height and are higher than they are wide. All

concavities have deepened.

IOJ
L >
N
N,

B A0 2 el S
xma T2 wEgstete] F 1039 B eAe
o] 10%°llYd W EAAQ H7HE Adsr 2 i
74 2¢1o] Zhz} 93.3%, 925%9] FUd 2 E o
Atk ( Table 1 ).
- Intraoperative and Interoperative evaluation
0% F b 2449 d7AES 9UkE A
et #H7 A, B), 157G Tl ARIHE A st
Ao A}(FH7F A° B )E o]83}e], Intraoperative
evaluation test I ( A-A" ) & I ( B-B" ), Z28l1
Interoperative evaluation test I ( A-B), I ( A-B" ),
m(A -B),IV(A -B )& A3, 2z A7te
ABA 4 D Kendall’ s Tau B &S 7224 g7}
o] IxAFez AHFS AFHAT ( Table 2 ).

=
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Balsl, 2a MAe

Table 2. The result of intraoperative and inter-
operative evaluation test

169/192( 83.02 ) .98+ 9B =

174/192( 9063 ) . 985 * . 956 *
A-B  169/192( 802) .98l % .95l *
A-B 18/192( 9505) .92 % . 978 *
A B 162/192( 8437) .96 % . 933+
A -B173/192(9010 ) . 984+ . 959 *

A-A’" : Intraoperative evaluation test I

B-B’ : Intraoperative evaluation test II

A-B : Interoperative evaluation test I

A-B’ : Interoperative evaluation test II

A’ -B : Interoperative evaluation test I

A’ -B’ : Interoperative evaluation test IV
Agreement ( % ) :

(Number of agreement/Total number of sample) x 100
r : Correlation coefficient

K-Tb : Kendall’ s Tau B

* @ Statistically significant at the level of P< 0.05

2) 3otE A

FAEE BHUZE A3 eH, AN A8 S
Astd FLe] ZF +dF ARE FH A EA
Edfol e, 59 o] dA}A] g ALl
© 439 FIHeR %t AdE FAxE
digitizer ( SUMMAGRAPHICS 11, Summagraphics
Co., US.A. )& ol&3to] IBM 37159 HFE
d4gsa, BAZ2aYE 0] &3t 0.0lmm7lA]
AZsh ot Zolg Jyehlle 9 A3
52 AS3th

7} AEA

+S ( Sella ) : The center of sella turcica.

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

* Go ( Gonion ) : The point on the jaw angle which
is the most inferiorly, posteriorly, and out
wardly direction.

- Gn ( Gnathion ) : A bony point by bisecting line
of angle which formed by Pog and Me on the

484

UIXWAX 274 35, 19974

Fig. 2. Linear measurement on mandibular leng-
ths used in this study.

contour of chin.

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

Y ASEE

- S-Gn : Sella turcica to Gnathion

- Ar-Gn : Articulare to Gnathion

+ Ar-Go : Articulare to Gonion (Anatomical point)

- Go-Me : Gonion to Menton

3) &4

O z+ AF T fFete AFT A5DA Y HHA,
FFALBY, SUH 2 BXE 9 H= 79
At

@ Zr ¥ BFF DAY ZolE AFE]
23} one-way ANOVA ¢} Duncan ~ s multi-
ple range testE Al at9]a, Fizte zpolE
Z3l7] 9l8te] t-test® AlAsIATH

@ 4 AFZ AgDA dldste ¥ st ¢
A ASA 9 dyd FEx] 2 FFHAE T
5=

@ 7 AFE AEDAT 43, g 2 AF AS
29| Aol & HF317] At one-way ANOVA
¢} Duncan ~ s multiple range test® A|33}H 12,
FU7te] ztolE AF7] Aot t-testE Al
3ttt
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Table 3. Mean & Median values of cervical vertebral stage at each age

16 07 10 30 1.0

M
85 F 19 07 10 30 20 NS

105 M 22 09 10 40 20 .
F 30 11 10 40 30
M 33 08 20 40 30

125 F 38 16 10 60 40 NS

s M 16 07 40 60 45 .
F 52 08 40 60 50
M 57 05 50 60 60

165 F 55 07 40 60 60 NS
M 59 03 50 60 60

185 F 58 04 50 60 60 NS

* @ Statistically significant at the level of P < 0.05.
NS : Not significant
CVM stage : Cervical vertebral maturation stage

Table 4. Cervical vertebral maturation stage differences between age group
(Male) (Female)

85

105 * 105 *

125 o 125 * x

145 £ % 145 * £

165 « %= , 165 * £ & %
185 % % 185 % £k

* 1 Statistically significant at the level of P< 0.05

my gttt (P > 0.05 ) Table 4).

Haddg F3F & F2E Hero Ay

-7t AR T AFE AsuAly HiEA], RFUA, -7t AEFF ASAAE v HAAGE HaA 2
Holol Z243e FYUEE Table 3 o AA I th EFHAE Table 5 ol AABATE AFT 5T
85MIAA 145A7HA & AR s FUS dHE T A 1HAZ AT BE AN =7 FL3
o] Azt N AFE JETAVE ¥%1, 10549 AT Aot 2gste dgo| WE Ao
145A|4 BAEH 02 |93 F1izt #fol7} Yehg o}, di7tel] A atele] {4 5A %
AEA (P < 005 )( Table 3 ). oz AHHA &drt (P > 0.05 ) Table 5 ).

- @2} 165401 %, oz} 14540 F e SATH < gA A e 29 3TAl Abe], 2] AR A = 1
2 Fo3 AFF AS5YAY Hol7t AAHA] & 3} 2 A 2 29 3 BAAIE A 93 BRE AFE
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1 M 9.3 11
F 104 19
5 M 105 16
F 9.7 14
3 M 114 1.6
F 10.3 14
4 M 137 13
F 12.7 20 -
5 M 162 17
F 153 20
6 M 176 1.2
F 17.2 1.7

" NS
" NS
1 NS
}g NS
b NS
o NS

NS : Statistically not significant at the level of P > 0.05

Table 6. Age differences between Cervical vertebral maturation stage

<Male>
1
2 *
3 *
4 * * *
5 * * * *
6 * * * *

* 1 Statistically significant at the level of P< 0.05

QDA BAgH R fod dH o Ao}
A9k ( P < 0.05 )( Table 6 ).

AL Jard g & {3 I

- 7} 73""‘ AedAd dy9 st 2 A3 A
o] B9 EFEHAE Table 7 o A A8t}
AtA o2 FUI HAFZ ASDANN A 2
‘P‘*ﬁl"ﬂ A7t ARl gty & g
Blon, §3] 5849 E Go-Mes A3 =
< stetE ASFE 2 A, 6dA e A%
R stetEe] RE ASYEAAN Fzte] A%
Ao fofd Aozl AFHAT (P < 0.05 )X
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<Famale>

1

2

3

4 * * *

5 * * * *

6 * * % * *

Table 7 ).

- dZ M E Ar-Gne 3-49A17E, Ar-God] 4-5%

Az, AR E S-Gn9t Ar-Gnel 3-4THA| 71
A BAA R Fod Aol doytt (P <
0.05 X Table 8 ).

gy AL AFFE A9 3-4dAZ] A

gHoz §og Aol Loyt (P < 006 )
Table 9 ).

-dtetE 9 ARASA Y B 4R FY B

2 440 9] BAE Flgure 3, 4914 A
=
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Table 7. Mean values of mandibular length and body height at each cervical vertebral maturation stage

1 M 13147 792 11818 1755 P66 429 4146 268 65.76 449
¥ 12968 6.78 11313 471 9861 4.8 4070 353 6530 387
9 M 13642 778 11705 671 99.40 491 4025 3.28 6620 3.86
F 13258 825 11336 423 9761 389 4067 401 64.82 266
3 M 14351 1245 11928  8.01 101.88  6.07 4249 341 6783 535
F 13713 839 1135 560 9817 534 3988 333 66.72 507
4 M 156731 079 12775 721 10885 546 14584 430 7207 412
F 15096 401 12206 50 106.19 544 492 532 7081 453
5 M 169.08+ 588 13492« 598 115622+ 431 50.85% 3.07 84 33H4
F 15809 391 12559 423 10920 9.02 4642 396 7316 356
6 M 17082« 738 13854« 550 119.15+ 457 5358« 4.20 7877+ 310
F 16164 407 12002 465 11288 552 4847 437 7442 386

*  Statistically significant at the level of the P < 0.05

Table 8. Mandibular length differences between Cervical vertebral maturation stage

S-Gn <Male> S-Gn <Female>

1 I
2 2
3 3
4 * * 4 * * *
5 5
6 6

Ar—GQ <Male>
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Ar-Go <Male> Ar-Go_<Female>

UL W N =
*

* % *

OO W N =

1 1

2 2

3 3

4 * * 4 *

5 * * * 5 * * *
6 * * * * 6 * * *

* 1 Statistically significant at the level of P < 0.05

Table 9. Height differences beiween Cervical vertebral maturation stage

Height <Male> Height <Female>

1 1

2 2

3 * 3

4 * * * 4 * * *

5 * * * 5 * *

6 * * * * 6 * * * *

* © Statistically significant at the level of P < 0.05

Fig.8. Average curves for mandibular growth changes with cervical vertebral maturation stages.
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=14

1

.g li =o—male
% 6 ~o—female
2 4

22

-3 S

1 2 3 4 5 6
CVM Stage

Fig. 4. Average curves for body height changes
with cervical vertebral maturation stages.
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Table 10. Mean age of each cervical vertebral

stage
VM Age(Lee & Yang)  Age(Bae)
sta = % “”"'““‘“"——""““ = e
g Mean SD  Mesn SD
, M 125 11 93 11
F 104 11 104 19
, M 118 08 105 16
F 111 09 97 14
s M 130 08 114 16
F 112 08 103 14
g M 133 10 137 13
F 122 14 127 20
* s M 144 06 62 17
F 133 13 153 20
e M 155 17 176 12
F 147 16 172 17
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of1
1z
ol
0z
0x
=)
rah

WAl © 7} o] B0 Krogman®, Fishman'® $9)
B3o dA3te e WU Aoz A" (
Table 10 ).

Hagg® Taranger'®= 247} Aduth 37 24,
A WG s 638 = AFE7] 34739 AR,
A BRZ7], L7 dAgGE BaE @ H ge
b, & AFME 19AE A3 BE AT A%
AN A|Y Yol7t ofd Aoz el o] &9
Baot AR5t FFE B o, Jyzte] ¢<3
ZAEA zole fle Ag UEdEd, dxtEE

X TdE BT A5HAE vehlle H29F
7 HjABAbele] o] A BEAT} FobAA A
71 Bl Aew Azt (Table b).

B2 A5DAY stk A #AE 47 4
3t O Reilly$} Yaniello®® 3tetZ Zo] ( Mandi-
bular length, Ar-Pog )& 1-2, 2-3, 3-4%HA) b)), 3}
otA| ¥ Z o] ( Corpus length, Go-Pog )& 1-2, 2-3%
A7vel], 18] 3, 8kekA] Zo] ( Ramus height, Ar-Go

= 122413 BAGH 2 f2]3F F7o] Yo
Yoin Bag 8 gl Fuje) A3 Ve A3e A
AL ek ASA Y FAAHR Fo3 A4
FE LA 4 gt s e, 2 A @
el Ar-Gne}  3-49A17Y, Ar-God) 4-594A17E
a1, A9 S-Gnot Ar-Gno 3-4GA AT B
7:ﬂzq o2 fog o] dojd Aoz Yepgt} &

%, O Reilly9} Yaniello®: 8] 70l 7te] thapa e
°‘.°_Ur dutd o g sletE AEA 9 Hu AgelA
o 1, 2, 3%AE delow, Hujd el 4, 5,6
A7 el tia st e, B d7d e 4 oP
At &, AFF A5DA 33 4AgA Aol Il A T
9] dtetE ASA Y Hugge] dolst, ﬂtﬂ*é’é}
AR BFZ AadA 3TA 7 e oy, 94
o2 JAe] Ar-God] AR BFE AE5EA 4
9} 59A Abo]l & YRt} ( Figure 3 ).

B2 A5ES A2 2 489 4420 o
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43719 dovte AFE DA o] dAZL ¥
31 goslrlole F-&3 7o) e ng % £
H Fe HFo® #9% X-A A FdAAE
£ o] 83 Tud At dgg
g AFEZ] S48 AlFL Hd A7), 28l
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£ A AVE AR & A 2o AU
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WA # wEA A7) o Fol Aok &
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Fo dXE 2HE & F e 7
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854 A 1454714
%x}au} =2 AFT JSIAE
olF BAA foAol dAHE A%
1454 ]aiﬁ‘r (P <005).
FUE AFT A5G =9ste JTAH
gutH o g ozl7} gxpiY} o] 2 o l%ﬁ: B~
o BAE w2 AFHA &9 (P > 0.
).
stetE AZX & dA A Ar-Gnel 3-49A17H4
Ar-Go®| 4-59A17Y, a8l3, AN S-Gn%
Ar-Gn9| 3-4@A 7t 42 BAGH R o8
g3ol dojgth (P < 0.05).
Jue] JFASAE F3F AS5DA 349A
o BAgdAcR g AFo] dojgtt (P <
0.05 ).
dutd o2 AFF A59A 3-4gA el A 5t
o o Ao HugAo] Lot
AEFE A&H gy A e 48 #-
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- ABSTRACT -

Maturation of cervical vertebrae and Mandibular growth changes
*Jin-Hee Bae, D.D.S., M.S.D., **Hyo-Sang Pank, D.D.S., M.S.D. Ph.D.,
*Jae-Hyun Sung, D.D.S.. M.S.D. Ph.D.,

*Dept. of orthodontics Dental school, Kyung Pook National University
=«Dept. of Dentistry, Medical School, Keimyung University

In order to investigate the possibility of using a cervical vertebral maturation indicator as a mandibular growth indicator, the

relationship of cervical vertebral maturation and mandibular & body height growth changes was assessed in biennial serial
lateral cephalometric raadiographs of eighteen korean male and fourteen korean female while they were 85 to 185 years old.

The following results were obtained.

. It was a reliable method to evaluate skeletal maturation by using cervical vertebrae.
. In general, cervical vertebral maturation stages of females were higher than those of males at the same age and there were

significant differences in statistics at the age of 105, 145,

. The age of a female at the same cervical vertebral maturation stage were earlier than that of a male.
. In the case of males, significant Ar-Gn increases were found between stage 3 and 45, Ar-Go increases between stage 4

and 5.

. In_the case of females, significant S-Gn and Ar-Gn increases were found between stage 3 and 4.
. Significant hody height increases were found between stage 3 and 4 in both sexes.
. The peak velocity of body height and mandibular length was observed between cervical vertebral maturation stage 3 and

4 in both sexes.

. The relationship between mandibular & body height changes and specific maturation stage of cervical vertebra was found,

therfore using a cervical vertebral maturation indicator as mandibular growth indicator is quite within realms of possibility.
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