ORIGINAL ARTICLE

T WARMALE

PAZ AIZ] "otoll M4dFel Hef
Z

11-14M oA} EX} F, 22 Mo 2YE 22 F58 7
2 F5 4 HAMMARIA H4EFE FA
=M atodel ok M E 7} 1.05 mm o
- 2.07 mm Ato], Group C - M4ZF ZH2 sioie otx M
=& dof, £% do|, /g dig, 2o A|7|, =2t
BT $22 2 M2 o= Group A7} SMI 5.67 + 2.57CHA|, Group B SMI 8.73 + 2.41 £h2[, Group C= SMI
10.00 + 1.472tA|2 LIERECE. Group AollA Group B, Group C2 ZH =& w4Z4Fo =& Zo|, £3 Zo

Moz &xigl &
(Group A - M4d=

7 2 0[3sto] d¥ ol otF9| HM4aHF HEfE EF
o A7|ot £ 2 M B Holstol, 4% F¢ ots
A 3t

=

p7h Zictel HOXEZ ¢

I
5}, Group B - 4% x5 50

= 4% tAE s 2o oS

Y
i
_O'I_l
2
lo

0

El

oo

1o

™ra
o 39 M

0.
mjo

ol 1o
By

4> I
30 12 o
fr o
>

i

R

-

LA

Ha
n
Fasd
rir
oo O

=
LUALIALEI R 17 BALMALEIO]
=

todct.

_{
_O'L
e
{e]
e
dH
0x
H'|
=2
=
L]
>
I
Hu
o
H dn
Ofr

e

1o
rCl

b
|4

Ab

r
-4 0% Mo

F7b 4

N
N
NI

>

7} 2.07 mm o|Ah) M| IE 0| A

J
0

=
my 4
rjo
I
rhu
njo

Q

Q
kni

=2 0oL

B g, 25 B 4% ol 0IH 22 R O 2 342 2dch B AP0 ok5e TR 23 Al
1164 £ 092ME 23t HAZF SAL slo1ol BT HT, 25 Lo, 28 Lol $T4H 182 5% B 4

5 Al 242 M2 ROt ool MREAIE LEtct 2Hg ZES 250 TS FFSHA g2 2F il

A4z $3 Lol, 28 2

20|, $FI4H ulg, Sk
I} 52 T2 72 WARMARRIA MG stele] Bk 2
712 LERLE O Al7IS HHM K2 2 B1E

= . = =
T2 Bol: 4% 28, &4, & g%

Mz

olo] FAurge AE72 AT gv) SALE
FAE HolAw, Ad, Azl Q1F 2 = 37,
a8 3 Qe whet ek o)zt giek. o] g of
59 4T ERo] Wt o A 9 o}Fe
AR A @ X8 £go] Aot AT
& A% 9 obge xots} okZe] 7] Hpo] L ok
WEZo A4 Fee] Rzl s LAEN, F

HBo| Y2u4 FRHEm o2 ZSAAM X0t TN
‘R, NELHSm X|Diier DA SRAL

"I, CHECHSM X(Dicst DASImA,

JIMTIAL HIOLS

AIZEEA ZET LS 445 ptEtialm o/ 28 ZSHA S
A/

02-2226-2969. e~mail, dentoarkb4@hanmail.net,

HOFe 20074 98 144 / BOAELFY: 20084 28 122
FOxeENel: 2008 28 142,

52

=
M5 A AHA 72
|7+ 2.07 mm o| &0l 22 HFe AZ Ao Ji7kE Al

otAl 2 s Ecth o7 Z
.{

gle 7oz Az sl (XmEX| 2008;38(1):52-9)

A B oplshe K- Fx23he AT

3 |
Aejolty. x| BA]7]e] A%

oo

£

rir

>

o2, ol z

iZ on

o o Jo

glzl‘i o
1
o
o
o
fu
o,
iy
1
offl
0,
s
v
o
N

o

) VI ¥ o R | 1 B (T R <)

Aare ZYd de AMEHE ASAEZA,
Aer s Frlsted ol $ e Fev T,
5, &5, AFE, &3 ol I, olHd & s
& Hrkste 79 F 7P Bol o] &HE FHe
HHZA o]z SR FE0] EAH HEA A
o] FxE w7l FFHGe] A AYH 1, 7
o] sEdde AR AR 9 el Eug



Vol. 38, No. 1, 2008. Korean J Orthod R4aZFo HElQl =AHS S8t MK 0| B8t AR

T AS2Y] oo f838b) yFolnt wa 2 F e 81 E W R gt SR TR 547 WA}
BAEEE Y ¢ Je PHoRE AFEE olg AARG a7 52l e, Fe5 AR ARG 2
& ¢ Sl S A ulet A3 B Aad, 279 AVIE 2R BE Sals
M, FAA Zdol9h mofo] WElrt dojdtin A7ES 4FE v F e 5ol Ao
Wnslv Lamparski't= 458 o] 88 2 A4Re oj2 Holx) gyt
B7F o] peh F A4l v wale] Wenlka)
Al g2 AARRACE Jg W oohel 2x TE A AT
WAPAAL Al 371 712H0) glonz A7
oli F7FAQ] WA =& S HF = Y= FH o S FR g PRIAARRI ] Y
AL ek 2y S 2Es] 9 i Sl g8 FEAEdd dAE 22
o 8o A3 AAH 25E Jehs 2AS T 93 AR #< A](Planmeca Proline EC,
Wl skAl "ok Z1glA 1995\ ol Hassel®} Farman’& Planmeca, Helsinki, Finland)Z o] &3}%]t}. $kzlo] <F
NEE A3 &S Frhshs WS 3ol oW o] uletd 1} J;hsg o] EL_% 3 & oba) wate)
U 28 SR F3 737 PAPAAR A VYeRd oA Bl wet SR FH A PAMARRLS &
A 23,4 A5 F A4 GAS BFslo] Lamparski Foteh &Y 2712 Al we BgHow Zﬂ
o} ARSI A4 dAZ BFeigith gl o] 2 |AF T
Fr Fishman''o] & g0 2 A< de} 9
Hek #A7E %) Hassel#} Farman' 73] 3 7o HE H gy i
B et & 45 s A% AAES goteley A473 0] WEEE AMEY] o] Tadhe Al
EdS 9 A2E Wtk 28ln Garcia 710l vehbr] AlAbeby 4 8 AZHA] Tt
Fernandez 5 o] Whdo] ZAtl 4ol 9l%d] #A) 719} e 3] PoAl AR A9 TR
glo] EHAolgtn Fgatgdct THAWAPIAR A A 734 F-7F JehA] @, #|27
g, Krogman”s 270l F A%HES} 2o 4B FE A% we & Wse Holx %3 —Er/\}%‘}ﬂ
gol Qloix FAR o8 AApdtgo] W A7) w oz on, A543 o|THE L WAL AlAd] &
B 2= E‘LE} AT} HA] e A7t Aok olel] B A= 44 %E
4] A FAE o] gsle] A9 B HeEE NS ke 93 1o R A4AFE AT
HIH olH o] AFEL RE S48 2T H% o Aoz Ayttt
Alote] A3 BastAY A A4 A it ATde] A48 5 s wrEEE 0.0 mm -
< d7staien, A% wansl 247 B 32 mm H9e] gE Blow wrawme] Fle w
W s AR deide 47 2and Ht ¢l & & 459 zolE Hrlely] ¢l3te nEQ =7
= A& ol E Ao 3=E A 2Fo® BRI (Group
oldl B AFE &R TR 17 IAPAAZE o A - A4 F FA N ot e B A7) 1.05 mm ©]
ot 4 FQ olee AdAF P F A B s, Group B - A|47 3 EAF st vt H =7}
AN otde] vh Hme) S 2 gl whA E 2 1.05 mm - 2.07 mm A}e], Group C - A|47 3 &3] 5
3 A719e] BAE FAVSI] B wd Ake] 2a stAo] what HE7} 2.07 mm 0]/F) (Table 1).
ARE ol 8" £ EAE A7k T3 279 AY F5d WE 2o|E Folry
¢8| ¥ 15 © Z(Post-menarche Group, Pre-menarche
o = Group) (Table 2) 717t EE314 )
e Az 2 Yovd 24
TUE g ALY B S5 55 7E WAL
deidistn o859 ABAAEY X o) AMAFAS V-Ceph version 5.0 (Cybermed, Seoul,
WS 11 - 144 A2} Ska} F, 2L Ixjo] 2oy Korea) iilﬂ o ]2 &Fed measurement toolS o]
SEFETARAMAA 3 aAbaAze] 7 &3t & A7l AR ASFES 239

53



OlTtE, &30, AEXl, wys, was AN X RAA 38H 1%, 200844

Table 1. Distribution of subjects by concavity depth of the inferior border at the 4th cervical vertebra

A 27 0.76 0.00 - 1.05 12
B 27 145 1.07 - 1.89 16
C 27 245 2.07 - 320 19

Table 2. Distribution of subject by menarche

Post-menarche 47 11.64 10 14

Pre-menarche 34 :

"Values were measured by questionnaire

T BIRIARRI O] EY

FHUSw ud T YA ] 4
A8 %3 72 HAMARI 29 7] (Bucky Diagnostic
TH, Philips Medical Systems, Eindhoven, Netherland)
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s Hzke] 7% AgE 100 - 120 em7} FEE

f;% o 3 & D @A] 718 A A" HEA sta X
L4

Group 81 1.05~2.07 A A e] Bt 2xom 2ange] 246 e
Group C : 22.07 5 3 T #FYGsHAn

FoE F Yo oo 24
Fig 1. Measurements of the 4th cervical vertebra. Fishman'®0] #) <t} SMI (Skeletal Maturity Indicators)
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3 o) Bk (Fig 1. =i
1, EAF st o] wk5 2zl o](concavity depth), &
3ol Aol BAR w3 g Be RA 279 4]
A9 %2 Azl; 2, 4 Zo|(VL), BAF- 5] Y ABAE o] g3tel BAke 27 A71E vhe}
Aol sodA BARe Jeist SAMeld A shqu
27} bg de RejHe) A Ae); 3, 59 o)
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Table 3. Comparison of measurements between Group A, Group B and Group C

A 1196+ 095 1136 + 092 567 + 257 987 + 1.8 1352 + 145 073 + 012

B 1232+ 119 1180 + 101 873 + 241 11.20 + 1.10 1431 + 144 079 + 0.08

C 1260+ 095 1167 + 084 1000 + 1.47 1219 + 1.46 1484 + 158 0.83 + 0.09

Total 1261 + 109 1164 + 092 811 + 2.85 11.08 + 178 1422 + 157 078 = 011
p value 0001 0490 0.000" 0.000" 0012’ 0.008"

SD, Standard deviation; VL, vertical length; HL, horizontal length; *p < 0.05; ' p < 0.01.

Table 4. Comparison of measurements between menarche group and non menarche group

Post-menarche 891 £ 279 1147 + 1.74
Pre-menarche 6.77 £ 245 1043 + 1.68
p value 0.002' 0017

14.31 *# 1.69 080 + 0.10
14.06 + 1.36 0.74 + 0.11
0528 0.026"

SD, Standard deviation; VL, vertical length; HL, horizontal length; “p < 0.05; ' p < 001
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Table 5. Correlation between SMI stage and measurements of 4th cervical vertebra

Hand - wrist stage 0.600 0.681

0.383

VL, Vertical length; HL, horizontal length; p < 0.01.

Hand - wrist stage

0.0 05 10 15 20 25 30 35
Concavity of 4th Cervical Vertebra

Fig 2. Scattergram of concavity of 4th cervical vertebra
and hand-wrist stage; *p < 0.01.
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Table 6. Menarche occurrence according to concavity
depth of the fourth vertebra and age

A-B 17 048 - 6.4
B-C 245 066 - 9.14
Age 1.50 0.8 - 253
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ORIGINAL ARTICLE

Skeletal maturation associated with
the fourth cervical vertebra and menarcheal timing

Kyu-hong Lee, DDS,” Yong-in Hwang, DDS,” Yoon-ji Kim, DDS,’
Yang-ho Park, DDS, MSD, PhD,b Seung-hak Baek, DDS, MSD, PhD,’
Kyung-suk Cha, DDS, MSD, PhD*

Objective: This study analyzed the morphologic changes of the fourth cervical vertebra body to
determine the skeletal age of orthodontic patients during growth. Methods: Eighty-one female patients
aged from 11 to 14 who had cephalograms taken on the same day were examined. The subjects were
divided into three groups depending on the depth of the concavity of the lower border of the fourth
cervical vertebra (Group A: less than 1.05 mm, Group B: 1.05 - 2.07 mm, Group C: greater than 2.07
mm). Menarcheal timing, SMI stage, length, width and ratio of length and width of the fourth cervical
vertebra body were analyzed and the following results were obtained. Results: The average SMi stage
of group A,B and C were 5.67 + 2.57, 873 + 241, and 10.00 + 1.47, respectively. Length, width,
ratio of length and width, and SMI stage were greater in group B than group A and in group C than
group B. Mean menarcheal timing was 11.64 = 0.92 years. Concavity depth, length, width, ratio of
length and width showed a significant positive correlation with SMI stage, especially with the concavity
depth. Conclusion: The results of this study propose a simple method for determining the timing of
orthopedic treatment by measuring the concavity depth of the fourth cervical vertebra on the
cephalogram. (Korean J Orthod 2008;38(1):52-9)

Key words: Cervical vertebra, Hand-wrist, Menarche, Skeletal maturation
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