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Fig 1. Lateral (A) and frontal (B) cephalometric tracings with angle depth (d’) and angle width (w")

measurements. EA, ear rod; Go, gonion.
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Fig 2. Lateral and frontal cephalometric tracings with ramal inclination, ramus length and menton deviation
measurements. 1, ramal inclination L FH plane; 2, ramal inclination L true vertical; 3, ramus length

(Ar-Go); 4, menton deviation (ANS'-Me L HP).

1 FH plane °): SRFFHAAAZI A FH 7]&
B FAA7 FPA(Ar-Go)7t ol Fe 4=
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A 3B A (Ar- Go)7} ol2x Zw
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Z 423 FH7|EA 3 $4& 1o o9} 7
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(Me)o| +H71EY +47 o7& 7

Fig 3. Three-dimensional maxillofacial - image
shown in V Works program and measurement of
angle width.
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Table 1. Sample description of lateral and frontal cephalometric measurements

1 F 21-3 80 -05 500 25 45 1150
2 F 21-0 100 145 65 45 200 1140
3 M 22-0 65 75 %5 30 150 1220
4 F 22-0 60 110 500 100 150 1085
5 M 22-9 60 80 495 45 155 1125
6 F 19-1 60 85 580 45 100 1030
7 M 24-10 110 120 570 20 185 106.0
8 F 20-10 75 05 85 70 145 %5
9 F 27-2 130 135 55 40 150 109.0
10 F 22-10 155 170 510 05 215 1065
11 M 18-6 100 70 85 30 120 1160
12 F 21-11 45 30 85 50 85 1030
13 F 26-9 70 50 520 05 125 1135
14 F 20-1 30 40 85 60 85 1140
15 M 2-11 70 00 605 30 85 1165
16 F 38-9 70 15 780 00 140 980
17 F 25-3 40 85 510 20 175 9.0
18 F 20-6 65 20 510 20 140 1035
19 F 17-5 60 -30 510 90 60 1085
20 F 29-3 60 80 470 100 175 1075
21 M 18-11 55 50 460 90 120 1005
2 M 388 30 30 5.0 30 130 1210
23 F 26-4 70 95 40 50 85 1130
24 F 18-5 -35 0.0 80 30 100 1035
25 F 21-2 25 -40 460 86 55 1065
% M 2-1 50 20 60 35 95 1320
A F 18-5 30 00 90 20 115 105.0
28 M 25-1 17.0 70 620 60 130 1160
29 F 18-10 20 20 460 50 115 102.0
30 F 18-2 -10 20 %5 170 130 9.0
31 F 23-3 130 160 00 25 220 1025
2 F 17-9 130 160 £0 00 170 1020
33 M 18-0 170 120 85 80 200 1150
34 M 26-8 115 70 55 90 125 1195
% F 17-2 70 80 5L0 115 100 1035
3% M 25-10 30 30 565 70 135 1080
37 F 216 90 115 580 35 120 107.0
38 F 283 -10 29 50 35 80 107.0
39 F 26-6 10 70 465 25 145 115
40 M %56 45 40 %0 70 185 107.0
Total 23-1 66 59 86 47 131 1087

RI L FH, ramal inclination to FH plane; RILTV, ramal inclination to true vertical; RL, ramus length; MD, menton deviation,
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Table 2. Correction of angle width using lateral and frontal cephalometric measurements and the difference
between the 3D CT image measurements

CHXIm&EA 362 4%, 20064

10.17 1061 . -0.27

1 45 4.09 109.70 1150 104.83

2 200 18.18 108.68 1140 104.89 911 104.0 0.89
3 150 1364 109.01 122.0 111.92 10.08 112.3 -0.38
4 150 1364 109.01 1085 99.53 897 98.4 113
5 155 14.05 108.98 1125 103.23 9.27 103.5 -0.27
6 10.0 9.09 109.34 103.0 94.20 880 %5 -1.30
7 185 16.82 108.78 106.0 97.44 8.5 %.4 104
8 145 13.18 109.04 B5 8758 792 90.2 -2.62
9 150 1364 109.01 109.0 99.99 9.01 98.6 1.39
10 215 19.55 10859 1065 98.08 842 989 -0.82
1 120 1091 109.21 116.0 106.22 9.78 106.3 -0.08
12 85 773 109.44 103.0 9412 8.88 %4 -1.28
13 125 11.36 109.17 1135 103.96 954 1036 0.36
14 85 173 109.44 1140 104.17 9.83 103.8 037
15 85 773 109.44 1165 106.45 10.05 1072 -0.75
16 140 12.73 109.07 9.0 89.85 815 911 -1.25
17 175 1591 108.85 99.0 90.95 8.05 92.0 -1.05
18 140 12.73 109.07 1035 94.89 861 %.0 -0.11
19 6.0 545 109.60 1085 99.00 9.50 98.8 0.20
20 175 1591 108.85 1075 98.76 874 98.6 0.16
21 12.0 1091 109.21 1005 92.03 847 923 -0.27
22 130 11.82 109.14 121.0 110.87 1013 - 1093 157
23 85 773 109.44 1130 103.26 9.74 103.0 0.26
24 . 100 9.09 109.34 1035 94.66 8.84 B.7 -1.4
25 55 5.00 109.63 106.5 97.14 9.36 973 -0.16
26 95 864 109.37 132.0 120.69 1131 1197 0.99
21 115 10.45 109.24 105.0 9%.12 8.88 B2 092
28 130 11.82 109.14 1160 106.29 971 1075 -121
29 115 1045 109.24 102.0 93.37 8.63 934 -0.03
30 130 11.82 109.14 9.0 87.04 7.96 88.7 -1.66
31 22.0 20.00 10855 1025 94.42 8.08 %.0 -1.58
32 170 1545 108.88 102.0 93.68 8.32 93.2 0.48
33 200 18.18 108.68 1150 105.81 9.19 1047 11
34 125 11.36 109.17 1195 109.46 10.04 1104 -0.94
35 100 9.09 109.34 1035 94.66 384 %.3 -0.64
36 135 12.27 109.11 1080 98.99 901 . 930 099
37 12.0 1091 109.21 107.0 97.98 9.02 99.5 -152
38 8.0 721 10947 107.0 97.74 9.26 9.1 -0.36
39 145 1318 109.04 1115 102.25 9.25 100.1 2.15
40 185 16.82 108.78 107.0 98.36 8.64 9.3 0.06
Total 131 1191 109.13 1087 99.62 9.10 9.8 -0.14

d’, angle depth; d, corrected angle depth; w’, angle width; w, corrected angle width; W, angle width on 3D CT image.
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Table 3. Comparison of corrected angle width with the 3D CT image measurements

SELIIMAIALGIA SIOIE P2is eiAtsic) 9 0jo] B

M o ,
%62 = 701 %58 + 660 084 + 061

w, corrected angle width; W, angle width on CT.

Table 4. Correlation of the magnification rate of angle width measurement with the cephalometric
measurements

i | :
-0.739 -0.073 0.174
0.000 0653 0.282

RI £ FH, ramal inclination to FH plane; RI LTV, ramal inclination to true vertical, RL, ramus length; MD, menton deviation.

Correlation coefficient

p value

Table 5. Correlation of the difference of angle width measurements with the cephalometric measurements

Correlation coefficient -0.003 “ 70 241 | ’0.210 0.019
p value 0.984 0.135 0.194 0.905
RI 1 FH, ramal inclination to FH plane; RI_LTV, ramal inclination to true vertical; RL, ramus length; MD, menton deviation.
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of AA $Z4R FHo= A Z
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- ORIGINAL ARTICLE -

Three-dimensional CT image study on the correction of gonial angle width
enlarged on frontal cephalogram

Hyeon-Shik Hwang, DDS, MSD, PhD.® Chun-Sun Eun, DDS, MSD."
Chung Hyon Hwang, DMD, MPH.° Hoi-Jeong Lim, MS, PhD®

Enlargement is an inherent property of X-rays which occurs when straight lines diverge from small
a focal spot. The purpose of the present study was to evaluate the validity of the correction of
gonlal angle width enlarged on frontal cephalogram, using frontal and lateral cephalograms taken
orthogonally from each other. In 40 adult individuals, frontal and lateral cephalograms were taken
at a 80° angle using the Head Posture Aligner. The angle width was measured on the frontal
cephalogram and subseguently. the corrected angle width was calculated using the magnification
rate of two cephalograms. Measured and corrected angle widths were compared with the
measurement from the 3D CT image. The measurement on the frontal cephalogram showed a 9.10
mm of enlargement on average, ranging from 7.92 to 11.31 mm. Corrected angle width
measurement showed a 0.14 mm difference with the 3D CT image measurement, which was not
statistically significant. The results of the study indicate that actual angle width can be approached
through calculation using frontal and lateral cephalograms taken orthogonally with the help of the
Head Posture Aligner. The study also showed that the magnitude of correction error did not show
a significant correlation with the amount of menton deviation, and it suggests that the present
correction method is valid even in individuals with severe facial asymmetry.

Korean J Orthod 2005:35(4):251-61

% Key words: Frontal cephalogram, Angle width, Enlargement, Correction
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