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Fig. 1. Anatomic and Cephalometric Landmarks
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Table 1. Cephalometric values in each age (Mean (S.D.))
Age L - — ‘ - o

, Sex Age 8 Age 10 Age 12 Age 14 Age 16 Mean Max-Min.
Facial axis M 8481(3.10) 8508(3.17) 85.23(328) 853(3.31) 862(340) 85.25(3.22) 0.82(1.32)
angle( ") F 84.73(2,89) 8483(268) 85.27(3.00) 85.82(3.23) 8&.61(3.13) 85.26(2.96) 1.09(1.41)
FH/PP( ") M 1.95(1.76) 1.80(1.91) 1.61(1.90) 1.47(2.07) 1.24(202) 161(1.92)+x+  0.72(0.95)
F 087(1.83) 083(196) 061(1.87) 039(1.76) 061(1.62) 0.66(1.78) 0.43(0.56)
BA-NA-A(") M 5967(230) 60.17(245) 6057(280) 60.74(3.13) 60.61(3.13) 60.36(2.76)+++ 1.07(1.56)
F 61.15(2.13) 61.35(2.18) 6158(216) 62.07(228) 61.84(2.20) 61.60(2.17) 0.92(1.26)
LFH( ") M 4901(316) 4795(3.15) 47.14(368) 47.18(3.82) 4728(3.87) 47.71(363)*+  1.86(1.59)
F 47.11(348)  4659(323) 4595(372) 46.00(3.99) 4644(399) 46.42(364) 1.16(1.61)
BI-APO(mm) M 355(169) 356(1.71)  345(168)  345(1.67) 343(163) 3.49(1.65) 0.13(0.41)
F 317148) 335(1.28) 323(1.36) 3320141 324134 3.26(1.35) 0.19(0.88)

Max. - Min. : difference between maximum and minimum value
** Significant difference between male and female at 0.01% level by t-test
#x+ Significant difference between male and female at 0.001% level by t-test
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Table 2. Cephalometric values in each age (Mean (S.D.))

 Age | - -
: Sex : Age 8 Age 9 Age 10~ Age 11 Age 12~ Age 13 Age ld  Apgel5  Age l6

tem

CC-NA(mm) M 53.57 54.24 493 55.69 56.50 57.36 08.23 59.03 59.65
(2.34) (2.32) (2.33) (241) (2.53) (2598 (259) (2.62) (261)

F 52.02 52.19 53.64 54.40 54.96 5.31 55.55 55.85 56.46

(2.29) (212) (2.12) (2.24) (24D (2.46) (242) (242) (2.72)

CC-BA(mm) M 45,16 4582 46.53 47.40 4844 4958 50.65 0140 51.45
(2.92) (2.87) (3.0D) (3.19) (331 (3.30) (327 (3.29) (3.38)

F 4718 47.78 48.82 49.89 50.71 51.19 51.40 51.57 5211

(2.70) (2.56) (2.55) (2.62) (271 (2.69) (2.56) (247) (2.66)

PT-GN(mm) M 98.18 99.94 101.95 104.60 107.96 111.82 11562 118.52 119.35
(3.94) (4.31) (4.37) (4.44) (4.67) (4.9 (541) (5.76) (5.55)

F 9%6.35 98.03 100.44 103.10 105.64 10776 109.32 110.24 110.52

(375 (382) (4.40) (5.02) (5.31) (6.13) (4.80) (4.70) (4.98)

DC-XIlmm) M 34.21 3475 3545 36.42 37.68 39.16 40.69 42.02 42.80
(2.29) (2.43) (2.35) (2.39) (250) (248) (2.42) (2.49) (251)

F 33.70 3448 35.22 36.07 37.09 38.22 39.34 40.22 40.55

(1.91) (1.98) (1.92) (1.90 (1.96) (1.98) (2.08) (2.26) (2.26)

XI-PM(mm) M 60.62 61.95 63.35 64.97 66.82 68.81 70.70 72.09 7249
(2.56) (2.65) (267) (2.90) (3.23) (345 (3.71) (3.92) (3.75)

F 59.62 60.73 62.63 64.63 66.27 67.33 67.85 68.06 6847

(2.73) (3.13) (3.24) (3.26) (3.30) (3.46) (3.60) (372) (359)

Table 3. Changes in cephalometric values (Mean (8.D.))
Age Avera;

: . _ - - _ B _ _ - ge
B Sex 8-9 9-10 10-11 - 11-12 - 12-13  13-14 14-15 15-16 8-16 annual changes
CC-NA(mm) M 067 069 075  081# 0.86%x% 087#xx 080+x+x (.63 6.09+= 0.76%*

(051) (0360 (0480 (035 (031 (045 (043) (059  (1.60) 0.20)

F 0.77 0.85 075 056 0.36 0.24 0.29 0.61 444 0.55

08) (045) 059 (043 (0200 (026 (025 (064 (1.61) (0.20)

CC-BA(mm) M 0.66 0.71* 087 104 114 107 Q74%xx 006+  6.29% 0.79+
(073 (049 (0570 (0460 (050 (61 (043 (059 (209 0.26)

F 060 1.05 107 082 0.48 0.20 0.17 04 493 062

0790 (040 (059 (047 (©249 (0260 (0.28) 028y (141 (0.16)

PT-GN(mm) M 1.76 2.01 264 33Tkex 38Gwkr 380wrx  290%xx 083 Z2L17#x* 2,65k
(149 (071 097 (082 (089 (114 (0% 12D @1 (0.39)

F 1.68 241 266 253 213 1.5%6 092 033 1422 1.78
(142)  (102) (006 (066 (074 (113) (083 (08 (27H) (0.34)
DC-XI(mm) M 0.54 0.70 097 12 148+ 153+ 133  079x 850 1.07%x
080 (05 078) (052) (038 (068 (069 (066 (16D (0.21)
F 0.78 0.74 08 101 1.13 1.12 0.88 0.33 6.35 0.86
083 (0490 (059 0420 (04D (062 (052 (058 (169) (0.21)
XI-PM(mm) M 133 140+ 162 1.8 199k 1 8Bxks  130%xx 040  11.87%xx 1.48%%x
0% (064 (9. 070 (113 (099 (©72) (L) (261 (0.33)
F 112 1.90 200 164 1.07 0.51 0.22 0.41 8.86 1.11

(1.3%) (0490 (0700 (055 (047) (064 (0500 (075 (16D 0.200

* Significant difference between male and female at 0.05% level by t-test
*# Significant difference between male and female at 0.01% level by t-test
*k+ Significant difference between male and female at 0.001% level by t-test
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Sex-
Ttem

Facial axis
angle( *)
FH/PP( *)
BA-NA-A(")
LFH( ")

BI-APO(mm)

oE mE =g TmE uR

85.25(3.22)
85.26(2.96)

1.61(1.92)
0.66(1.78)

60.35(2.76)
61.602.17)

47.71(3.63)
46.42(3.64)

3.49(1.65)
3.26(1.35)

0(35) &5(2.8)
1035) 1928)
63+ -
47(40) 485(3.2)
1023) 39(2.3)

CHXIEA 2634 35, 1996H

. 6]—49) 2 s
o

(Korean)

86.3(6.9)
34831

45.3(3.0)
47.2(3.0)

3221
2.9(2.0)

* Ricketts™

Table 5. Comparison of average annual changes with those of other studies

o Ul sudylKorean)  (Ame
CC-NA(mm) M 0.76(0.20) '
v 016020 08 05 036
041
CC-BA(mm) M 0.79(0.26) _
F 062(0.16) 07 021
PT-GN(mm) M 2.65(0.39) ; ) 2z
F 178(034) :
101
DC-XI(mm) M 107(021) .
F 0.86(0.21) 08 0.5
107
XI-PM(mm) M 1.48(0.33)
F 1.11(020) 16 09 109
. 1 i b - cmt
v 3 - s T g L A S T‘_‘ Tj‘ﬂ’
doesernsovan e reets sty i

Fig. 4. Visual norms of male.
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-ABSTRACT-

A LONGITUDINAL CEPHALOMETRIC STUDY OF THE CRANIOFACIAL
GROWTH CHANGES OF ADOLESCENCE WITH NORMAL OCCLUSION

Yun-Jeong KIM, D.D.S., M.8.D.. Kyung-Duk Park, D.D.S., M.S.D.,
Oh-Won Kwon, D.D.S., M.S.D., Ph.D.

Department of Orthodontics, School of Dentistry, Kyungpook National University.

This study was performed to establish the cephalometric standards and growth changes necessary to create the
Growth Forecast without Treatment at adolescence.

The data from biennial serial cephalometric radiographs of 25 male and 21 female subjects aged from 8 to 16 years
of Normal Koreans were used for this study.

The following results were obtained :

1. There were no significant value changes of facial axis angle, FH to palatal plane angle, BA-NA-A angle, lower
facial height and lower incisor protrusion as the age increased.

2. From continuous increasing measurements(anterior and posterior cranial base length, facial axis length, condyle
axis length, corpus axis length), the annual growth changes, average annual growth changes and changes for 8
years were obtained.

3. From continuous increasing measurements, significant differences were observed between male and female subjects
in most annual growth changes after age of 12 years, average annual growth changes and changes for 8 years
(p<0.05).

4. All linear and angular measurements were plotted by using X-Y plotter and personal computer. The visual norms
for both sexes were obtained. There was considerable growth, for male, for each period especially the most
remarkable growth from the age of 12 to 14. For female, the upmost growth was showed from the age of i0 to
12, and gradually decreased since then.
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