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A LONGITUDINAL STUDY ON THE CRANIOFACIAL GRO\X/TH CHANGES OF THE
KOREAN SCHOOL CHILDREN IN THE EARLY MIXED DENTITION PERIOD. ‘

Jae hyun Sung, D.D.S.
Dept. of Orthodontics, Graduate school, Kyung Hee Univesity

(Led by prof. Il Bong Kim, D.D.S., Ph.D.)

Growth changes in craniofacial complex from 6 to 7 years of age have been
studied in thirty three bo&s and thirty two girls of Korean school children .

The data obtained from two serial lateral cephalometric radiographs in each

child analyzed by the method of Sakamoto. The conclusion ‘are‘as follows:

1. Generally, the ‘craniofacial complex of Korean school children in the early
mixed dentition period grows foreward & downward, but more downward.

2. In this period, the growth changes of upper & lower incisors (U-I, L-I)
and chin portion (PO. GN.ME) were most conspicuous, while that of upper
facial part and posterior facjal part were relatively small and stable.

3. In both sexes, the growth increments of lower facial height (ANS-ME) was
larger than that of upper facial height (N-ANS). This tendency was more
evident in ma.le than in female.

4. The means for facial depth (N-Yaxis) and total facial helght (N-ME) were
larger in male than in female at six and seven years of age, while the mean ‘
increments during this period were larger jn female. ' ‘
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Table 1. Number & mean age of subjects

Male j Female Total
Number k 33 32 65
Mean age 6. 58 6. 44 6. 51
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Fig. 1. Linear measurements in the X axis(Depth)

and Y axis(Height)

— 222 —




culare, "-I(J:%owéﬁwx«%%), L-TCT 2Pyl P
Sl ol2E HEEE FUlch HS BHEE
FEate] #WEE EdA 1/20mm - FIRe] 2o
M) = gk

PES
Sliding Caliper(Yamaura Co. ik
o FHNEAS fig 1z} et

ol g A Fe] 42 FHMEE
TR E st ﬁkf\ziﬁé‘ft
BHEEBEPI R BT
‘C. model 7600).

@ #FHEse FEmE FgE d RiEE.

@ 145k REELR.

@ #iHmEse] 6m7 TUNMES FHEE 1R A
TR FE .

@ #EHEE) X o] ol Y el

© FEH R HEERY ket J_Tf’f{ﬁl'—nﬂ«] B, T

SRR TR WEFRES K] ERNR e

= 7} 7]

Hg9] Fiko =
Frocetgd . MEERE W%
Frisse] W= B gl vh(C. D,

I. BIEERdR

'

o

T

Ll k=l Foee] A e table 2,3,4,5,6, 7

Zrt. table 2,3& I‘dﬁ%‘i shel  AEHAIEES  EWIMES
Ffis SE FHoR st XYERE LA [EiRst
EURetel fig. 28 @9vh. o] ZFd slA o A7

WA Hie] FEEEEmY 2 RESE v Fra-

e gk,

2 gk,

nkfort Horizontal Planeg #: xf,LO 2 P&

SE rb

Lo 2 FTH RES dn gck(Fig.2 20).
table 2,3% MR o4 BEEEES R#EA4] N-Y
e HEhd HFlA 6ikvdel 64.42mm,  7EEF 9
65.16mme] =] T oAl 6587 ol 62.90mm, 773 <l

63.67Tmm=EA ddEqke] RERELS BFdA 0.74dmm |
FFeA 0.77mme] et =3 f‘ﬁtﬁl#”“’ R#EH A N-
MEE ®35te] v BToA 6887 ol 106.02mm, 75
Ao 108.43mm, Tl A 6EE7d o] 103.65mm, 7%
el 107.07mm=H dEk] REREES HTF7 2
4lmm LF7}h 8. 43mmeol vt . o Abell A BIERS RE
#o] HEmEIRR Eiﬁiiﬁ} HehA skl JERt
2 glol o A7l Rmie FHREC Hel heht:
BMTH RES 6}.1“ ‘zlﬁh_ R = S e I S B

- R A e BRIN-NE) 2 EEN-Yi A B
b ek 65 R 7kl A &A el glet RE
ol oA fC-’fﬂ} 1 25 & 4 vk TTfES
T A B - 5 ekl w6587 9 TiRT
ol 4] J:Ef?iﬁtﬂi(N, OR, ANS,), LTEE(AYY X bl
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Table 2. Measurements in the X axis (Ijepth) (%k$] mm)
6 years ‘7 years
Male Female Male Female
Mean S.D. Mean S.D. Mean S. D Mean ) S.D.
N 64, 42 2,40 62.90 3.49. 05.16 2. 41 63. 67 3. 66
OR 52.79 2.39 51,97 3.06 §3. 66 2,43 52, 54 3.09
ANS 64,78 3.22 63.48 | "3.00 65,94 2.92 64,16 3.38
A 61.33 | 3.83 60.71 | 2.92 62.26 | 2.83 60.73 | 3.72
B 5.79 | 3.72 52.25 | 4.76 52.25 | 3.57 52.41 | 587
POG 47.83 4,62 48,48 5.01 48.90 4,56 49.59 6.63
Gn 43.34 4,94 44, 54 5,17 . 4449 4,78 45,30 6. 66
Me 38. 94 4,80 40, 65 5.13 - 39.89 4,83 41.67 6. 45
Go -9.37 3.80 —-9.56 3.77 ~10.00 4,65 —9.90 | 4,25
Ar —13.70 | 2.59 ~12.93 | 1.95 13.59 | 3.97 ~13.13 | 2.12
‘U—-I 57. 5;1, .71 57.66 3. 65 59. 64 4,07 60. 50 4,86
L—I 53.37 5,27 54,86 4,69 58,23 4.08 58. 58 5.25
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Measurements in the Y

Table 3. axis(ILIeight) (%] mm)
6 years 7 years
Male Female Male: Female

Mean S.D. Mean S.D. Mean S.D. - Mean } S.D.

N 7.66 3 39 8.03 3.76 7.28 3.73 8.29 45,7
OR -~ 18.79 2.54 -17.91 2,79 —19.66 2.50 —18.27 3.74
ANS | ~41.13 | 3.23 ~38.76 | 3.66 —42.32 | 3.32 —40.01 | 5.06
A —44,64 |- 3.17 —42,70 3.88 —46.59 3.53 — 44,68 5.28
B - ~83.31 | 5.88 -80.74 | 6.21 -86.02 | 5.58 ~82.89 | 6.40
-POG =~ 95, 68 5,91 —-93.35 5.07 —98. 52 6. 07 V —95.79 6,39
Gn ~99.19 5.72 —96.23 4,47 —102,21 V ’6. 15 —97.14 5,95
7 Me —~98.36 5. 66 —95,62 '| 4,88 —101.16 5. 91 —-98.78 6. 39
Go —66. 87 4.62 ~ —63.11 2.85 —67.82 4. 31 — 64,45 2.98
‘Ar -—;’27. 42 2,36 —26.67 | 2.20 —28.38 2,22 —27.59 2.36
U—I - 56,08 5.27 —-55.16 7.58 |- —63.67 7.87 —63.38 . 8.75
U—I ~76.23 3.84 — 66,93 4,04 ‘ —68.09 4,29 —66. 1;1 5.67

Table 4. Amount of Growth Increments Per a
Year in Craniofacial Height and Depth

(=8 mm)

X axis(Depth) Y axia(Height)

Male Female Male Female
. N 0.74 0.77 —0.38 0.26
OR 0.87 0. 57 0.87 ) 0.35
ANS 1.16 0. 67 1.19 V 1.25
A 0.92 0.02 1495 1.98
B 0.45 0.16 2.71 2.15
POG 1.07 1.10 2.84 2. 44
Gn 1.15 0.77 3.03 2.92

Me 0.95 1.02 2,78 317
Go 0.53 0.34 0.95 1.34
‘Ar -0.11 0.19 0.96 0.92
U—1 2.11 2.85 7 59 8.22
L—-I 4,86 3.72 —-2.14 =-0. 81

ol Fobe] REEMLRS b, THoUNEE, BHEelA
A% s U wu LS, SEEE R BE
el A= Hlkhy #b7t A 9leh(Table 4 2). Table

) i

Table 5. Growth Ratio (Measurements of 7 Years-

59 4% Nasion®] Y#ifis, Articulares] Xifii, T3
el Y el A M-S molx  Xiifii(Depth)
b Y i (Height)oll 4 808 2oz vt

/Measurements of é Years)

X axis(Depth) Y axis(Height)

Male Female Male ; Female
N 1701 1.01 0.95 1.03
OR 1.02 1.01 1,05 | 102
ANS 1.02 1.00 1.03 1.03
A | no2 | 100 1.04 1. 05.
B 1.01 1,02 1.03 1.03
POG 1.02 1.03 .03 | 103
Gn 1.03 1.02 .03 1.03.
Me 1.02 1.04 1.03 1.03
Go 1,07 1.02 1.01 1.02
Ar 0.99 1.05 1.04 l.oé
U-I | 1.04 1.07 1.14 115k
L—1 1.09 1.02 0.97 0.99
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Study apd in’ the Study by Sakamoto(1959) at 7 Years IR

\ Tab|e 9 Comparrson Between Means and Standard Dev1at10ns in Cramofac1a1 Depth in the Present

- / D (,—4_0 mm)

'X. ax"is,(D.ep‘th)f e

-Sakamoto?® .

,Ma'le

N vPresent/ ’study

Sakamotoz”

R crnal"e

ERR

VPresent study Do

~-Mean' .

~Mean. -+

8D | . Mean:

|s.p

) fMean i

SDV

“OR- |
ANS’

. POG_

L5191

]

671
B4.58

66.40 |
2.5 | 840 |
5.37. |

5 96

6266
53,64

43,90 -]

-7.72

1866
64 68
61,54

“2.47
308
3.26

6.02 1
5.4
3.48
‘ 278
, 3.j82‘

e TesTs
B
o eseh
6206

'43’90,
- 38.89
»10 oo"
13,59
89,64

| 58.23

§2.25 -

FBV < EE :

Cor
243

292 1
283 |
;3.157
: 4;56“v i

T k65
397 )

vo—a39 |

6230 |

254,03
65,23
61,70 |

5278 | .

L1318 |
" 63.06 |
60,77

2,64

Cae |

T o RN R R s e T

2,37

25 |
08
o |
“5\2‘{ :
57.
wa |
20 |
68 -

06 |

52,54

52.41 |
x663.'_ :

6367

T eslle
e

495

. 41 67
=990
1313 1
. 60.50
ey

645

~-'.3 s6.

309
3.3 g
a2
5.87 ‘

425

212
486
5,257

B

(29 mm)

Y axrs(Herght)

- Sakamoto?® !

Male

Present study

Sakamoto“) '

Female 3 L s
e . Present study

i

Mean’ '

t*snlsf

Mean

| 8D

" Mean- .»

S.D.

- Méan

, ,
f—1s 41,

66,04

JEN
» 873'

— 44,89

~92.41
96,31
' -66."‘/75_:31
—28.13

s.01

0,14

402
399
469
7.3
4.88 9|
4,07
2,14
| 444
-6, 80- i

”3. 23

7.28
k—19 66
1.3

" 46,59

| —86.02 1
—98.82

T —67.82
. ~28.38,

~63.67 .
‘4.29» :

6809

~10.15

| 373
{33
83|
8209
e g
96,31
Cea61

2,22
7.87

. .-38.65

5.58
1607
X
. 4 3]'1

Tos |
L =17.88

—44.89

= 27.11
65,85
L6440 |

“o.76 |
397
3,74

- »5” 88 ‘

228 | .

5,44

3,91 .

4:’53 g

5. 10;-‘ :
3. 63{

5027

8290

40, 01
~ 44,68

 esr

~

=18.27 L
Fsos o

. —82.89

-98.78

—64.45

27,59
—63 38
—61 11|

4 57'

© 5508

640

EﬂL.

Y aas g msE veda e Postpuberal group
Co Prepuberal group°ﬂ A 2

g % 9ok

’I,

R o[R

" = Cannondl A& THEEY i@ﬂﬂ%"]

_I:EE%(N—V

Table 10. Companson Between Means & Standard Devratwns in’ Cramofama[ Herght 1n the Present
PR Study and in the Study by Sakamoto(1959) at 7 Years : S

S.D. e

3, 4

6.39
639
298
236 ‘
875

567

CANS)S i A dehdn el AWss 8
& G A= FE vhsh Aol KB HWEel
, emxﬂ TRl ol2& obEelA el of B B—




SEIS Withel QA 9= MeAT Lol FEHe W A
oz Az & QA MkdAd AR o el
A el MRS Bl whE BHLE el wok
o} &v) Wi EAESh Slel FAAS IS
He#gs) w70k, Table 9,10 $iAke] 19594 HAAcl
A FEAADNA AFES Hast gl wxd 7
Bl el fEfiie) i BN
o|2% Jeito® 814 i Depthold HMEL N
BRobE G EFe) A am o] WA wth fzt =)
vheh gloo] 55 Bl A WEAY fBd 93 A
el Goniono] a:w\oﬂ wal gHkel ol Fiel
HBliow #93d rt. =3I heighte] 4+ Nasiong

Hemgeal wgkeh

Wbl Ziphrol A WA Higgeh vEht gler]
Hr3l T (B, POG, ME) 7} B A Hesl HiEgst]
Tl eleh. ol#l g WIS NS F— B L

o] 27 Profilogram f-¢ 4 in% (Fig.3), o] W5l i
BAL AAkAC d At 7 WY HES bt
a &g et

o AFel A TR A T W A B S Bl 7]
shol gemial wokeh, o) Ae] Wl E LERS B
BN BEA B REHES ohedl =80
A Aole) iwon ojyo] ko we Fsge] =go] ol
SO MSIRESHL] TR PIZECL SR o)

o & EHRE o gtk

Female

ME

Korean
Jopanese

Fig 3. Comparison between Japanese(Sakamoto. 1959) and Korean (present study)in the profilogram

at 7 years.
V. % B

EF A= ?ﬂlﬁﬁ TR T A WEIA B
o R
w7 o 7@73 o A i 16 Mo R 22 % 2ie) B
PRI XEBR RS SR riel 31@1] A Brgegk
up ohgal e Has dglch

L ol WA AT EREES WTHoR K
:Ez:'a'}f’i THE &l of mEkstAl vebvha gl

ol 301l P‘L e ESEE b, T U

(U -1 & L-D& i (POG, GN, ME)‘"& 2 vebyko o]
LR Bl A *”{[:71“ Jegs

3. FAdkel A Lsimd (N-ANS) 9] BUER-2 THEE

JAZEBIE

g WA BRBT 334 Aﬁ 24494 6 -

(ANS-ME)¢| mgftach At o @ fie BT
A4 o g ,

465 0 Tagel A GRS (N-ME)SH U
(N-YiDe FEEE BT 2 dehda om VES
o WERAAE Tt BFach @k

(Fom APIRS Hokel MFRIsH HIgH F4)
G SRR B oD

REFERENCES

5
1) Bambha, J.K., Van Natta, P.: Longitudinal
Study of Facial Growth in Relation to Skeletal

Maturation during Adolescence, Am. J. Ort-

— 228 —



hodont, 1963. 49 : 481—493.

2) Bjork, A.: The Significance of Growth cha-
nges in Facial Pattern and Their Relationship
to Changes in Occlusion, Dent. Res., 1951,
71 : 197—208.

3) Br‘oadbent, B.H.:
and Its Application to Orthodontia,
Orthodont, 1 :45—66. )

4) Broadbent, B.H.: The Face . of the Normal
Child., Angle Orthodont., 1937 : 183—208.

5) Brodie, A.G.: On the growth of pattern of
the Human Head from the third month to

Anat. 1941,

A New X-ray Technique
Ar;gle

the eight year of life, Am. J.
68 : 209—262.

6) Cannon, J.: Craniofacial Height & Depth
Increments in Normal Children, 1970. 40 :202
—217.

7) Coben, S.E.: The Integration of Facial Ske-
letal Variants, Am. J. Orthodont. 1955. 41:
407—434.

8) Hellman, E.: An Introduction to Growth of
the Human Face from Infancy to Adulthood,
Int. J. Orthod., Surg. & Radiog. 1932. 18:
777—798. . L

9) Higley, L.B.: Cephalometric Standards for

" Children 4 to 8 years of age, Am. J. Orthod-
ont. 1940. 10 : 179—191.

10) Graber, T.M.: New Horizons in case analysis
Clinical Cephalometrics, Am. J. Orthodont,
1952. 38 : 603—624.

11) Graber, T.H.: Orthodontics, W.B. Saunders

Co., 1972.

Landa, M.J.: Growth Behavior of Human

Bone Facial Profile as Revealed by Serial

12)

Cephalometric Roentgenology, Angle Orthodont
1953, 22 : 78—90.

13)
Mandibular Growth between Nine & Thirteen
years as a Basis for an Attempt of Its Predic-
tion, Angle Orthodont., 1964. 3: 220—230.

14) Meredith, H.V. & Knott, V.B., Hixon, E.H.:

Relation of the Nasal and Subnasal’ Compon-
" ents of Facial Height in Childhood, Growth,
1960, 24 :215—264.

15) Nanda, R.S.: The. Rates of Growth of Several

Maj, G. and Luzi, C.: Longitudinal Study of

Facial Components Measured from Seriar

Cephalometric Roentgenogram, Am. J. Ortho-
dont. 1955, 41 :658—673.

16) Riedel, R.: The Relation of Maxillary Struc-
ture to Cranium in Malocclusion and in Nor-
mal Occclusion, Angle Orthodont. 1952. 22

142—145. ‘

17) Salzmann J. A.: Practice of Orthodontics, J.B
Lipincott Co., 1966, Vol. I..

18) Salzmann, J.A.: Limitation of Roentgenogra-

- phic Cephalometry, Am. J. Orthodont. 1964.
.50 : 169 :

19) Thurrow, R.C.: Atlas of Orthodontic * Princi-
ples., The C.V. Mosby Co., 1970. g

20) Williams, H.B: Craniofacial Proportionity ina -

' Horizontal and Vertical Plane, a Study in
Norma Lateralis, Angle Orthodont. 1953. 23:
26—34.

21) Ku, O.K.: A Roentgeno cephalometric Study
of the Sella in the juvgnile Korean, J.K.D. K.
1974. 12% p.585—595.

22) RS EIRoBRARNE, 1§48, HWHT A b—
aik, 1966, p.277—327. :

23) HAMKE: BAASHEZORECHT > W, B,
ek 1959, 18% 1%, p. 1—17.

24) FFI# S B XSHEBHEK X 3 BRAEETO
IR BEGE, s Rge, 1960, 17d 576—
5818 . ;

25) fRIEH g TEY XEEBRERK L2 BEA
HORBICHT 5U%, ARG, 1958. 25%

26) fRigi R FAINE-L, R XHHBsHEECEY
2B D WEKROWT, HERE 1957, 164, 66
—75. .

27) f—dght: Koskifk sl A& SR SR B R AR
e, o 57 2ke) A4 # 2], 1970w 8% 9%k, p.525
—529.

28) 4—%4}+: Holdway Ratiod] [ilgh BEEBHAHRE
By B, JaH st e, 19708 1% 1
p. 29—32. )

29) f—Zs: WA MTIZ (Dental Age TA~TB) K&
B3 EREAE 0 BIAAREER D WroE, -
BlmzE, 1971, 304 19% p.78—95. ]

30) A%k : Poentgenographic Cephalometryel] &k

HEEA S JERE(EN] Bstel, BERTOlAAE, 1971,

34, 4% p.27~43

e, WBIA EREABHRY TriEo el Bl

% BRIy B, A g7 3}a7) g2 A,

1074, 4% 13% p.7~12. .

#aEs, SteinerFe kel KT iHEIA Roentg-

enographic Cephalometry 2] Jesefiie] RHEA,

JRARERER 1967, 6 pbHl5~527. .

INRR D

31

~r






