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Fig. 1. A 149-point craniofacial model used in this study.
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Table 1. Means, standard deviations and t values of males and females at 6 years of age. -

Males (N=25)

Females (N=15) l

Measurement t value
Mean s.D. Mean S.D. |

Facial Surface 1(cm?) 51.52 4.14 49.90 2.95 2.1599%*
Facial Surface 2(cm?) 10.88 1.23 10.10 0.80 2.4282%*
Facial Surface 142(cm?) 62.41 5.08 59.19 3.33 2.4193%*
Facial S. 2/Facial S.14+2 (%) 17.43 1.14 17.07 1.13 0.9722 N.S.
ATFH (mm) 98. 65 4.62 95.87 3.61 2.1181%*
AUFH(mm) 42,56 2.57 40.79 2.64 2.0733%*
ALFH (mm) 56.09 3.90 55.08 2.40 0.9997 N.S.
PTFH (mm) 61.50 4.06 58.36 2.14 3.1970%w*x
PUFH(mm) 37.23 2.11 35.98 1.68 2.0655%*
PLFH (nm) 34.13 2.86 32.69 1.20 2.2136%*
AUFH/ALFH(%) 76.30 7.72 74.18 5.56 1.0056 N.S.
AUFH/ATFH(%) 43.17 2.39 42.53 1.89 0.9369 N.S.
PUFH/PLFH(%) 109. 65 8.81 110.21 6.38  —0.2322 N.S.
PTFH/ATFH(%) 62.35 2.95 60.95 2.91 1.4671 N.S.
ATFH/HEIGHT (%) 8.50 0.33 8.47 0.39  0.2492 N.S.
PTFH/HEIGHT (%) 5.13 0.23 4,98 0.28 1.7505%
N-S-GN(deg) 71.19 2.61 71.17 3.00 0.0214 N.S.

*: p<0.10 **: p<0.05 ***: p<0,01 ****: p<0.005 N.S.: Non Significant
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Table 2. Means, standard deviations and t values of males and females at 13 years of age.

Measurement

| Males (N=25)

Females (N=15)

!
|

: t value
5 Mean S.D. Mean S.D. ]
Facial Surface 1(cm?) 72.82 6.55 68.28 4.19 2.6722%
Facial Surface 2(cm?) 15.80 1.77 14.15 1.13 3. 5968**
Facial Surfacel+2(cm?) 88.62 7.97 82.43 4.64 3. 1043%8*
Facial S. 2/Facial S. 1+2 (%) 17.82 1.07 17.18 1.24 1.6619 N.S.
ATFH(mm) 116.88 7.25 118.32 4.76 1.8729%
AUFH(mm) 52.68 3.07 49.52 1.95 3., 9797HH#*
ALFH (mm) 64.19 6.38 63.80 4,04 0.2366 N.S.
PTFH(mm) 76.11 5.65 71.35 3.75 3. 1987x*%
PUFH)mm) 45,52 2.64 43.16 2.18 - 3. 05R0**4*
PLFH(mm) 41.18 4.27 39.33 3.14 1.5711 N.S.
AUFH/ALFH(%) 82.87 9.58 77.89 5.18 2.1515%*
AUFH/ATFH(%) 45.17 2.81 43.74 1.68 2.0143%
PUFH/PLFH(%) 111.60 12.02 110.53 11.25 0.2838 N.S.
PTFH/ATFH(%) 65.15 5.32 63.04 3.75 1.7975*
ATFH/HEIGHT (%) 7.37 0.54 7.30 0.36 0.6078 N. S,
PTFH/HEIGHT (%) 4.62 0.21 4.39 0.33 2.4212%*
N-S-GN(deg) 70.97 3.42 71.68 3.18 —0.6644 N.S.
*: p<0.10 **: p<0.05 ***: p<0.01 ****: p<0.005 N.S.: Non significant

Table 3. Means, standard deviations and t values of males and females in growth increments

from 6 to 13 years of age.

Measurement

Males (N=25)

Females (N=15)

t value
Mean S.D. Mean S.D.

Facial Surface 1(cm?) 21.30 3.47 19.19 1.88 2.4914%*
Facial Surface 2(cm?) 4.92 1.05 4,05 0.69 3. 1591 H*
Facial Surfacel+2(cm?) 26.21 4,04 23.24 1.97 3. 1107%#%*
Facial S. 2/Facial S. 142 (%) 0.39 1.02 0.11 0.85 0.9345 N.S.
ATFH(mm) 18.23 4,04 17.45 2.02 0.8111 N.S.
AUFH (mm) 10.13 1.96 8.73 1.20 2. 8019%**
ALFH (mm) 8.10 3.20 8.72 2.7 —0.6538 N.S.
PTFH (mm) 14.61 3.13 12.98 2.82 1.6975*
PUFH (mm) 8.29 1.30 7.18 1.42 2. 4696**
PLFH(mm) 7.05 2.30 6.64 2.61 0.0525 N.S.
AUFH/ALFH(%) 6.58 4.79 3.70 5.28 1.7285%
AUFH/ATFH(%) 2.00 1.37 1.21 1.73 1.5076 N. S.
PUFH/PLFH(%) 1.96 6.58 0.33 8.66 0.6282 N. S,
PTFH/ATFH(%) 2.80 2.32 2.09 2.25 0.8890 N.S.
ATFH/HEIGHT (%) -1.13 0.21 —-1.17 0.23 0.5499 N.S.
PTFH/HEIGHT (%) —0.52 0.21 —0.59 0.28 0.8372 N.S.
N-S-GN(deg) —0.21 2.03 0.51 1.51 —1.2791 N.S.

1 p<0.10 *: p<0.05 *** p<0.01 *HE: p{0.00S N.S.:Non significant

-8 g~



Table 4. Means,

from 6 to 13 years of age.

standard deviations and t values of males and females in growth rates

Males (N=25)

Females (N=15)

Measurement t value
Mean S.D. Mean S.D.
Facial Surface 1(cm?) 41.35 5.85 39.10 3.42 1.5350 N.S.
Facial Surface 2(cm?) - 45.51 10.13 40.30 7.15 1.9008%
Facial Surface 1+2(cm?) 42.02 5.58 39.28 2.94 2.0301**
Facial S.2/Facial S.14+2 (%) 2.46 5.79 0.73 4.81 1.0188 N.S.
ATFH(mm) 18.44 3.81 ©18.19 1,94 0.2742 N.S.
AUFH (mm) 23.90 4.91 21.63 4.23 1.5455 N. S.
ALFH (mm) 14.29 5.15 15.80 4.81 ~0.9359 N.S.
PTFH(mm) 23.78 5.00 22.25 4.80 0.9608 N.S.
PUFH (mm) 22.31 3.55 19.99 4.01 1. 8480*
PLFH(mm) 20.57 6.35 20.25 7.81 0.1343 N"S.
AUFH/ALFH(%) 8.60 6.04 5.33 7.59 1.4204 N.S.
AUFH/ATFH(%) 4,63 3.13 2.95 4.22 1.3369 N.S.
PUFH/PLFH(%) 1.71 5.87 0.24 7.92 0.6234 N.S.
PTFH/ATFH(%) 4.55 3.85 3.45 4.13 0.8364 N.S.
ATFH/HEIGHT (%) —13.26 2.43 —-13.75 2.46 0.6127 N.S.
PTFH/HEIGHT (%) ~ 9.95 3.89 ~11.70 5.33 1.1070 N.S.
N-S-GN(deg) - 0.31 2.79 0.71 1.65 —1.4529 N. S.
*: p<0.10, **: p<0.05 ***: p<0.01 ***: p<0.005 N.S.: Non significant
Table 5. Correlation coefficient(r) and level of significance(p) between Height, Weight, and

Facial Surface 1, Facial Surface 1+2.

6 age

13 aige 6-13 Increment

Males(25) {Females(m) Males(25) lFemaIes(lS) Males(25) [Females(15)

r pirlp

rp{rlpfrprp

Height/Facial S. 1
Height/Facial S. 142
Weight/Facial S. 1
Weight/Facial S. 142

0.553 <0.005 0.640 ¢0.01 0.677 <0.001 0.618 ¢0.005 0.612 <0.001 0.335 (0.5
0.797 <0.001 0.470 <0.10 0.652 <0.001 0.306 (0.5 0.579 ¢0.005 0.137 1.0
0.573 <0.005 0.732 <0.005 0.744 <0.001 0.543 <0.05 0.564 (0.005 0.410 <0.5
0.783 <0.001 0.435 <0.10 0.674 <0.001 0.372<0.5 0.604 <0.001 0.367 <0.5

Table 1 ol A 63%ell el W 2 HIAREBS
BEuEE 5% SREAA fEdd HH BE 2
Bel 4, HEEHRY B8 WTHAERKALFH)$ ko
& 2EAANA BaEzst BEHT BEHUREREF-
cial Surface 1)-& BF7 51.52cm?eA  ofzlbdl Ha)
2.62cm’7} A2 Jdebgd. H MIHWEBSG §
5238 FHEEAAN A PTFH/HEIGHT snlo] 10%f&K
Fol4 Hi #xob ZESL Yo

¥R 7EMY REDME Vb H0e) 48 Table

2% ad Aduwd fE #Evt ol HEBE Facial
Surface 1, Facial S. 2/Facial S. 142, ALFH,
PUFH/PLFH, ATFH/HEIGHT, 4 N-S-GNe¢]gla,

%4 W% Wine JHE-S Facial Surface 2, Facial
Surface 142, AUFH,PUFH, AUFH/ALFH, AUFH/
ATFH, ATFH/PTFH, PTFH/HEIGHT= el o
= o] % AUFH/ALFH7} 7} o8& #29 #mE 29
k. KiE $4 #2851 Mg HE 22+ ATFH, PLFH
gleon] PLFHS 7 2 @Rl 27428 Jvex
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ok i PR RES R B Vel SRS Wk
Tkl A BT 21.30cm?, 4T 19.1%cm?7t KE J4
o] WG ATEAA it 2ELANGS TR
), HEERN A : WMEAARATFHDY #E
BrEe] BFAA 18.23mm, LT A 17.45mme] ¢
on] Haixe FEAA  Eoch. Kid #EEmE
N BF7 14.6lmm, F7F 12.98mm=z4 10%
TBRAE KA Bkt e, Hst mr 2
o] e Sk AUFH/ALFH(10% RE)
E BAe e PEEA ddos] Hkdd mESLE
o] WAd FHHo =X ATFH/HEIGHT, PTFH/HEI-
GHTe 9=},

Table 4] #/R7 HRE A9 2w RERL, HHH
TS B8 BFr) 41.35%, KTFU39.10% 4 00, #i
BEERS BT 18.44%, 77t 18.19%, HEE AR

2 BT 23.78%, LTt 22.25% 2 vhEF o, Hir
Pt TSR, M0 AR R ¢ R R 4 &
WHE HEE RASIE ZHAANA BESAR S5t

Table 5ol A & & 4 A& UREHTS] HEIRE
el 4 e FHE-L 65t 574 HEIGHT/FACIAL
S.14224 r=0.797 (p<0.001)o] 3L, W 749
REREA ) A4 & HRBGRE 579 HEIGHT/
FACIAL S. 122 r=0.612 (p<0.001) 2+, k4
RS Bh#EE 6549 HEIGHT/FACIAL S.
1, WEIGHT /FACIAL S. 1% Ad & 2HEANA BT
b eraet 2A EES .

V. #§5 o Em®

fmEARL  maA AR BRG] e &

O o O o
PR A A S S
SEX:MALE 6
NUMBER ; 25 1 5
AGE;6.55-13.55 | 4
HEIGHT :116.05-158.41CM , 3
WEIGHT ; 19.40-44 .52KG 12
1
1+ 0
-1
-2
| -3
-4
._r_—S
-6
+-7
-8
-9
+10
1t
E12
£13
S-N AT S Lig
15

Fig. 3. Computerized superimpositions of the average craniofacial growth of Korean normal males(25)
6 to 13 years of age, based on serial observations. '
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8 Bprdo 24 wegsle] Broadbent®s} Brodie

. QA HBEOE ol ME e, Y
MERA-S HMEso2AT XBY £ & ™
2 % Bergersen'®, Bjork'®>, Coben®’, Enlow?®,
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33} 4 2H).

O o
Voe— | O Q]
'I:‘b:'al'.ilg.;l-f'*. —‘TN":*jlwr\or:?’g?
SEX ; FEMALE 6
NUMBER: 15 1 5
ACE;6.43-13.43 L4
HEIGHT:113.34-153. 16CM 13
WEIGHT; 19.38-47.00KG | 2
ﬁ-l
1 0
1 -1
L -2
-3
-4
1 -5
-6
4+ -7
Le-s
4 -9
1-10
-1 '
L -12
-13
S-N AT S 14
-15

Fig. 4. Computerized superimpositions of the average craniofacial grovéth of Korean normal females(15)
6 to 13 years of age, based on serial observations.
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HEIGHT : [MALE.. 116.051, (FEMALE: 113.34) X 7]
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Fig. 5. Computerized superimpositions of average male and female face at 6 years of age.
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> ABSTRACT<

A longitudinal study of facial growth in Korean children

Kyu Rhim Chung, D.D.S., M.S.D.

Department of Orthodontics, Graduate School, Kyung Hee Universitly.
(Directed by Prof. In Chul Kim, D.D.S., Ph.D.)

Serial lateral cephalometric radiographs of 40 Korean children(25 males, 15
females) ranging in age from 6 to 13 years were studied by means of computer
morphometrics and statistical analysis.

As a result of this study, the following conclusions can be made:

1. In both sexes, the mean growth patterns of the face were very stable and
the growth directions of the face were more prominent both forward and down-
ward away from the cranial base(S-N).

2. In the mandible, the rotation and the “wave-like” manner of migration were
observed.

3. The size of the lateral faces in males was larger than females at 6 and 13
years of age, and the forms of the lateral faces in males were slightly more
squared than females at 13 years of age.

4, The sex differences and practical means in the growth increments and gro-
wth rates during 7 years of the growth period were as follows:

(1) In the total face, there was a significant sex difference in the growth
increments(males 26.2lcm?, females 23.24cm?) and growth rates(males 42.02%,
females 39.28%).

(2) In the facial surface 1, there was a significant sex difference in the
growth increments(males 21.30cm?, females 19.19¢cm?) but there was no signi-
ficant sex difference in the growth rates(males 41.35%, females 39.10%).

(3) In the anterior total facial height(N-Ne), there was no significant sex
difference in the growth increments(males 18.23mm, females 17.45mm) and the
growth rates(males 18.44%, females 18.19%).

(4) In the posterior total facial height(S-Go), there was a significant sex
difference in the growth increments(males 14.6lmm, females 12.98mm) but

there was no significant sex difference in the growth rates(males 23.78%,
females 22.25%).

5. The percentages of anterior upper facial height to anterior total facial
height in both sexes were very stable in spite of the age increase.

6. The percentage of total facial height to standing height was reduced by the
age increase, and the reduced rate of anterior total facial height(males 13.26%,

females 13.75%) was larger than the posterior total facial height(males 9.95%,
females 11.70%).

7. The correlations of lateral facial surfaces to the standing height and the
weight were higher in males than females, but the level of correlation in males
was in the moderate range.
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