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Table 1. Cephalometric values in each age {Mean (S.D.))

Age 8 Age 10 Age 12 Age 14 Age 16
™M F M F M F M F M F

SNA° : 79.42 80.156 80.23 81.02 80,70 81.45 81.72 81.96 82,13 81.81
(3.12) (3.04) (3.12) (2.89) (333) (2.81) {3.30) (276) {3.69) (2.85)

SN B° 76.91 76.73 77.82 77.82 78.31 78.68 79.78 79.62 80.66 ) 79.69
(2.99) (2.93} (2.79) (321 (3.08) {2.92) (2.67) (3.04) (2.84) (3.12)

ANB® 251 3.42 2,42 321 2.39 276 1.94 244 1.48 213
(1.09) (1.87) {1.20) (210 {1.35) (2.25) {1.85) (2.43) (1.76) (2.48)

SNﬁvAF’o 38,30 39.54 37.32 37.84 36.13 36.60 34.74 36.66 3389 35,65
(382) (6.32) (3.94) (5.08) (4.13) {65.64) (3.60) (5.89) (3.82) (6.72)

Y-axis’ 61.94 61.19 61.68 60,66 61.66 60.29 61.19 59.84 60.56  50.88
R (3.18) (2,70 (3.31) (3.009) (3.41) (3.23) (3.06) (328) (311} {3.11)

Na-S-Gn 70.89 70.52 70.25 69,93 70.35 69,57 69.61 69.22 69,09 69.25
(2.97) (3.29) (2,93) {3.569) (3.35) (3.66) (2.81) (371) (278) (3.74}

Gonial Angle 128.30 120.38 127.69 127.47 127.02 126.63 125.33 125.49 124,46 124.97
13.76) {6.22) (4.11) {5.13) (4.04) (5.18) {4.25) (6.44) (4.58) (6.18)

Ar-Gn {(mmj 97.76 86.40 102,19 101.18 108.27 107,07 115.01** 110.91 118.88** 11232
{343) (4.09) {4.00) (4.94) (4.28) {5.06) {56.68) {6.03) (4.61) (5.08)

Ar-Go (mm) 41.08 39.21 43,01 41,12 46.55 44.97 49,98* 47.26 63,05** 48.39
(3.71) (2.95} (3.49) {353) (4.37) (3.69) (4.81) (3.98) (4.31} (3.90)

Go-Me {mm) 63.58 63.66 66.94 67.96 70.50 70.80 75.65 74.05 77.93"* 7473
(284) (2.63} {3.28) (319) (331 (3.08) (3.87) (3.66) (472) (3.50}

Ba-Na (mm) 99.10 98.60 101.60 101,79 106.87 104,68 100.11** 105.61 110.04** 105.94
(4.36) (2.79) {4.62) {2.89) {4.81) {3.10) (4.90) {299} (4.88) (3.00)

S-Na (mm) 6489  64.62 66.24 66.09 68.07 67.80 69.98 68.53 71.02 68.70
{2.93) (1.78) {3.16) {217) 13.48) {241) {(3.77) {2.30) {370 {2.20)

S-Ba (mm) 43.96 43.09 45,54 45.25 48.68**  46.62 50,38** 47.10 50.84** 47.34
(2,37} (2.50) {1.85) {2.53) .44 {2.30) {2.26) (219) {237 {2.27)

Seddle Angle 123,37 122,94 123.46 123.64 12473 124.12 123.44 124,06 122.60 124.31
{5.80) (5.22) (5.60) (5:05) (5.91) (4.85) (5.20) (5.31} (6.63) (5.48)

Na-Me (mm} 113.05*" 11057 116.83 114,56 123.18* -119.83 129.90** 123.38 133.25"* 124,50
(4.78) {4.00} (4.57) (4.73) (5.36) (5.76) (6.07) (5.30) (6.01) (5.69)

$-Go (mm) 71.02** 67.61 74.29** 7119 . 80.21** 76,40 86.21** 79.37 80.51** 807
(3.80) {3.98) (3.64) (4.28) {6.15) (4.45) {4.62) (4.38) (4.80) (4.12)

S-Go/Na-Me 0.63 0.61 0.64 0,62 0.65 0.64 0.66 0.64 0.67 0.65
(0.03) {0.04) {0.03) (0.04) {0,03) {0.04) '(0.03) {0.04) {0.03) {0.08)
Na-ANS (mm) 50,61 60,10 63.08 62,53 56.,55** 54,98 50,23%+ 55,97 59,98"* !56.22
(272) (2.02) (2.51) (1.86) (302} (2.03) (3.20) (1.61) (3.07) (1.84)

ANS-Me {mm) 63.76 62,28 64.99 63.64 67.90 66.57 71.76 68,86 7411 69.73
(3.72) (3.54) (3.97) {386} {4.16} (4.92) {4.43) {474} {5.01) (5.08)

Na-ANS/ANS-Me 0.80 0.81 0.82 0.83 0.84 0.83 0.83 0.82 0.81 0.81
(0.06) (0.06) (0.06) (0.05) (0.07) {0.06) {0.06} {0.06) (0.07) (0.06)

Body Height (cm) 128,22 128.20 139.20 139,81 151.97 151.70 166.52** 167.69 172,49** 160.18
(4.15} (5.86) (4.45) (6.87) (6.92) (6.52) (6.74) (5.82) (5.69) {6.19)

* Significant difference between male and female at 0,06% level by T-test
** Significant difference between male and female at 0.01% level by T-test

oA ZA Jeltoew LANBE A o 7|7
Ft oA FAlell wisl 2A Vel

stet@ol Mmws

slet#F =27) (Ar-Gn, Ar-Go, Go-Me) : &

A FobF Zol(Ar-Gn) Y 3R] ZHo](Ar
-Go)= 124174 zElz stk Ao) (Go
-Me) & UAIAA Pz $938 Awxfo)s)
9oy o o] 3% FalolA 2A ehch
(p<0.05) .

AA stehEFAol (Ar-Gn)e A AT 713F
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Table 2a, Changes in cephalometric values in male (Mean (S.D.})

Average
81010 10t0 12 121014 1410 16 81016 Annual changes
SNA 0.82 {0.87) 0.46 {1.22) 1.03 (1.35) 0,41 (1.34) 271{2.13) 0.3410.27)
SNB 0.91 (0.88) 0.49 (1.12) 1.47 (1.39) 0.87 {1.63) 374 (2.17) 0.47 (0.27}
ANB -0.09 (0.64) -0.03(0.53) -0.45 (0.89) -0.46 (0.98) -1,03 {1.39} -0.13{0.17)
SN/MP -0.98 (1.30) -1.19(1.36) -1.39 (1.84) -0.84 (1.68) -4.41 {2,62) -0,55 (0.33)
Y-axis -0.36 (1.33) 0.08 (1.01) -0.47 (1.43) -0.64 (1.60} -1.39 (1.94) -0.17 (0.24)
Na-S-Gn -0,65 (0.81) 0.11 (1.11) -0.75 (1.48) -0.52{1.20) -1.81(1.87) -0.23 (0.23)
Gonial Angle -0.60 (2.02) -0.68{1.23) -1.69 (1.81) -0.87 (3.30) -3.84 (4.71) 0.48 (0.59)
Ar-Gn 4,43 {1.66) 6.08 {1.93) 6.75 {2.29) 3.87 {3.07}) 21,12 {291 2.64 {0.36)
Ar-Go 1.93(1.74) 3.563 (2.48) 3.43(1.92) 3.07 (2.30) 11.97 (2.45) 1.50 (0.31)
Go-Me 3.37 {2.42) 3.56 (2.33) 5.15(2.77) 2.28 (2.28) 14.35 {3,78) 1.79 (0,47}
Ba-Na 2.50 {1.50) 4.28 (2.29) 3.24 (2.05) 0.93 {1.33) 10,95 (2.40) 1.37 (0.30)
S-Na 1.35 {0.84) 1.83 (0.98) 1.91 (1.11) 1.04 (0.91) 6.13{1.97) 0.77 (0.25)
S-Ba 1.58 (1.69) 3.14(2.14) 1.69 (1.49) 0.47 (1.11) 6.89 (2.25) 0.86 (0.28)
Saddle Angie 0.10{1.89) 1.26 (2.97) -1.29 (2.09) -0.84 (1,73} -0.76 {2,37) -0.10 (0.30)
Na-Me 3.79 {1.40) 6.35 {2.05) 6.72{2.02) 3.35{1.93) 20.21 {2.43) 2.53 (0,30
S-Go 3.26 {1.76) 6.93 {2.79) 6.00 (1.93) 3.31 (2.55) 18.49 {3.60) 2.41 (0.45)
S-Go/Na-Me 0.01{0,02) 0.01{0.02) 0.0110.02) 0.01 (0.02) 0.05 (0.03) 0.01 (0.00)
Na-ANS 2.47 (1.69)  3.47 (1.45) 2.68 (1.66) 0.75 (1.49) 9,37 {2.25) 1.17 (0.28)
ANS-Me 1.23 (1.61) 2.91 {1.36) 3.86 (1.55) 2,36 (1.82) 10.35 {2.67) 1.29 (0,33
Na-ANS/ANS-Me 0.02 (0.04) 0.02{0.03) -0.01 {0.03) -0.01 (0.03) 0.02 (0.06) 0.00 (0.01)
Body Height 11.10 (1.567) 1277 {3.18) 14,55 (3.28) 6,32 (2.97) 44,73 (3.09) 5,59 (0.39)
Table 2b, Changes in cephalometric values in female {Mean (S.D.))
Average
8t 10 16 to 12 1210 14 14 t0 16 8to 16 Annual changes

SNA 0.87 (1.45) 0.43 (1.35) 0.51 {1.03) -0.14 (1.31) 1.66 {2.36} 0,21 {0.30}
SNB 1.08 {1.45) 0.87 {1.27) 0.84 {0.91) 0.17 11.08) 2,96 {1.80) 0.37 {0.22)
ANB -0,22 (1.10) -0.44 {0.72) -0.32 (0.70) -0.32 {0.62) -1.30{1.84) -0,16 (0.23)
SN/MP -1.70 (2.35) -1.25 (1.67) -0.64 (1.33) -0.41 (1.25) -3.99 (3.08) -0,50 (0.38)
Y-axis -0.63 {1.20} -0.37 (0.82) -0.45 {0.66) 0.04 (1.12) -1.31{1.70) -0.16 {0.21)
Na-S-Gn -0.59 {1.20) -0.37 (0.82) -0.45 {0.66) 0.04 (1.12) 1,31 (1,70} -0.16{0.21)
Gonial Angle -1.91 {2.75) -0.83 (2.24) -1.15{2.16} -0.52 (1.32) -4.47 (3.38) -0.55 {0,42}
Ar-Gn 4,78 (1.97) 5.89 (1.26) 3.83(1.47) 1.42(1.10) 15.93 (2.56) 1.99 (0.32)
Ar-Go 1.91 {1.82) 3.85 {1.45) 2,89 {1.26) 1,14 1.31) 9.18 {2.26) 1.15{0.28)
Go-Me 4.30 (216) 2.84 (1.7} 3.25(1.96) 0.68 (1,15) 11.07 (2.43) 1.38 (0,30}
Ba-Na 3.18 (1.39) 2.89 (1.51) 0.93(1.13} 0.34 (0.56) 7.34 (1.64) 0,92 (0.21)
S-Na 1.48 (1.30) 1.70 (1.01) 0.73 (0.96) 0.17 (0.61} 4.08 (1.33) 0.51 (0.17)
S-Ba 2.16 {1.50) 1.37 (1.18) 0.48 (0.82) 0.24 (0.91) 4,24 (1,64) 0.53 (0.20)
Saddle Angle 0.70 (2.29) 0.48 (1.80) -0.06 (2.33) 0.25{1.71) 1.37 {3.17} 0,17 {0.40)
Na-Me 4.00 {1.67) 5.26 {1.84) 3.56 (1.60} 1.12(1.52) 13,94 (3,06) 1.74 (0.38)
$-Go 3.69 {1.90) 5.21 {1.48) 2.97 {1.45) 1.33{1.22) 13.201{2.33) 1.65 {0.29)
S-Go/Na-Me 0.01 (0.02) 0.02 {0.02) 0.01 (0.01) 0.01 (0.01) 0.04 (0,02) 0:00 {0.00)
Na-ANS 2.43 (1.28) 2.46 (1.05) 0.99 (0,88) 0.25 (1.48) 6.12 (1.85) 0.77 {0.23}
ANS-Me 1.36 {1.38) 2,93 (1.54) 2.29 (1.58) 0.87 (1,14} 7.45 (2.47) 0.93 (0.31}
Na-ANS/ANS-Me 0.02 (0.03) 0.00 (0.02) -0.01 {0.03) -0.01 (0.03) 0.00 (0.04) 0.00 (0.01)
Body Height 11.61 (2.22) 11.90 (3.10) 6.92 (2.70) 2.77 (1.63} 32.20(5.10) 4.02 (0.64)
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Fig. 2. Computerized superimposition of aver-
age craniofacial growth changes of
Korean normal male, registered on

Sella along S-Na line.
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Fig. 3. Computerized superimposition of aver-
age craniofacial growth changes of
Korean normal female, registered on

Sella along S-Na line.
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— ABSTRACT —

A LONGITUDINAL CEPHALOMETRIC STUDY OF THE CRANIOFACIAL
GROWTH CHANGES OF KOREANS AGED FROM 8 TO 16 YEARS

JaeHyun Sung, Oh Won Kwon, Hee Moon Kyung, Kyung Duk Park

Department of Orthodontics, College of Dentistry, Kyungpook National University

Biennial serial cephalometric radiographs of 47 children (26 boys, 21 girls) were used to
analyze the craniofacial growth changes in Korean children from 8 years to 16 years of age.
A craniofacial model was designed for this study. It consisted of 72 anatomical points and

98 derived points.

The craniofacial changes of these samples during these ages might be summarized as follows:

1. Mandibular growth to cranial base was more forward than maxillary growth.

2. Mandibular growth during this period was found to be a forward-upward (bite closing) rota-
tion of the mandible.

3. Growth changes in total mandibular length (Ar-Gn) showed a pubertal growth spurt at 12-14
years of age in boys and 10-12 years of age in girls. Synchrony of the growth spurts on total
mandibular length (Ar-Gn) and standing body height was found.

4. The pubertal spurts occured in the growth of total cranial base (Ba-Na) at 10-12 years of age
in boys and 8-10 years of age in girls.

The time of the spurts of the cranial base growth was 2 ysars ahead of that of the total
mandibular growth.

5. Synchrony of growth spurts in anterior facial height (Na-Me), posterior facial height (S-Go)
and body height was found.

6. The whole craniofacial changes during this period were plotted by using a X-Y plotter and
personal computer.

A simple profilogram for an diagnostic tool was obtained.
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