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Table 1. Two-dimensional cephalometric landmarks used in this study

Frontal view

The metal ball on the tip of ear rods (right and left)

Intersection of lateral contour of ascending ramus with the horizontal plane (the line

connecting the right and the left ear rods) (right and left)

The deepest point of antegonial notch (right and left)

Ear rod ER

Anterior nasal spine ANS The tip of anterior nasal spine

Condyle Cd’

Antegonial notch Ag

Menton Me The most inferior point on symphyseal outline

Lateral view

Porion Po The highest point on the roof of the external auditory meatus

Orbitale Or The most inferior point on the averaged outline of the lower border of the orbit

Articulare Ar Intersection of the posterior ramal plane and the superstructure of the temporal bone
(right and left)

Gonion posterius Gopest  The most posterior point at the angle of the mandible in lateral view (right and left)

ER S
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“% Or
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c

Fig 1. Frontal and lateral cephalometric tracings showing menton deviation and ramus height (A), frontal ramal inclination
(B), and lateral ramal inclination (C). Detailed description of landmarks are shown in Table 1.
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Fig 2. Landmarks used in the measurement of ramus length in 3D CT image. Cdsy, the most superior point of the condyle
head; Goj, the most inferior point of curvature along the angle of the mandible. A, Superior view; B, inferior view; C, lateral

view.
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Corrected RH, corrected ramus height with frontal
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ramus height; FRI, frontal ramal inclination; LRI,
lateral ramal inclination.
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Table 2. Sample description with frontal and lateral cephalometric measurements

1 F 30 7 2.0 41.0 46.0 16.0 180 6.0 7.0
2 M 2 - 4 20 52.0 525 120 140 12.0 13.0
3 F 21 - 9 2.0 570 68.0 12.0 17.0 6.0 7.0
4 M 2 - 4 2.0 59.0 62.0 17.0 185 12.0 14.0
5 F 23 - 3 2.0 62.0 62.5 180 21.0 105 15.0
6 M 20 - 3 20 64.0 65.0 11.0 13.0 13.0 16.0
7 M 23 - 9 2.0 66.0 69.0 19.0 190 21.0 220
8 M 26 - 7 20 78.0 79.0 170 190 1.0 2.0
9 F 21 - 8 25 67.0 68.0 135 210 50 13.0
10 F 2 - 6 25 71.0 73.0 130 19.0 7.0 55
11 M 22 - 11 3.0 61.0 62.0 155 165 05 2.0
12 F 21 - 11 3.0 69.0 7.0 150 16.0 155 180
13 F 24 - 3 35 61.0 65.0 11.0 16.0 75 9.5
14 F 2 - 6 35 67.0 68.0 8.0 17.0 11.5 155
15 M 20 - 9 35 66.0 72.0 140 230 20 20
16 F 18 -9 4.0 370 430 180 13.0 30 6.0
17 F 23 - 4 40 520 60.0 155 21.0 3.0 3.0
18 F 21 - 2 4.0 570 59.0 170 185 3.0 15
19 F 21 - 4 40 59.0 63.0 11.0 17.0 2.0 30
20 M 18 - 6 45 61.0 62.0 75 14.0 85 130
21 M 21 - 3 45 60.0 62.0 18.0 180 9.0 70
22 M 38 - 8 45 69.0 76.0 150 180 1.0 50
23 F 24 - 6 50 59.0 60.5 100 14.0 45 50
24 F 21 - 0 50 61.5 62.0 115 190 7.0 11.0
25 M 25 -10 50 66.0 715 17.0 24.0 1.0 50
26 F 28 - 3 50 68.0 720 155 180 3.0 20
27 M H -1 5.0 73.0 7.0 10.0 145 13.0 205
28 F 21 - 2 55 52.0 570 13.0 20.0 13.0 120
29 M 26 - 8 6.0 70.0 76.0 140 16.0 7.0 130
30 M % - 4 6.5 580 68.0 110 215 -45 30
31 M 21 - 3 6.5 67.0 755 13.0 170 1.0 6.0
32 M 2 - 2 6.5 82.0 89.0 11.5 12.0 45 75
33 F 2 -0 7.0 59.0 64.0 9.0 175 35 85
A F 18 - 2 7.0 55.0 62.0 100 16.0 -1.0 -15
35 F 20 - 6 80 56.0 68.0 10.0 11.0 1.0 -5.0
36 F 17 - 2 8.0 490 60.0 4.0 180 175 75
37 M 18 -1 8.0 53.0 5.0 140 25.0 12.0 10.0
38 F 18 -11 95 430 50.0 11.0 20.0 50 8.0
39 F 29 - 3 10.0 50.0 5.0 90 180 20 10.0
40 F 2B - 4 13.0 440 60.0 5.0 270 30 6.0
Total 23 - 5 48 60.0 64.8 12.8 179 6.1 84

MD, Menton deviation; RH, ramus height; FRI, frontal ramal inclination; LRI, lateral ramal inclination; Dev, deviated side;
Ctrl, contralateral side.
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Table 3. Ramus height difference and correction with frontal and lateral ramal inclinations and comparison with 3D CT
measurements

1 50 57 51 58 515 54.8 33
2 05 09 0.7 1.1 83.9 85.7 138
3 1190 128 112 130 67.4 746 12
4 30 371 _36_ A2 715 73.2 1.7
5 05 18 16 28 675 664 0.9
6 1.0 1.5 19 24 784 82.3 39
7 30 32 37 39 715 73.0 14
3 1.0 20 10 20 833 854 21
9 1.0 39 25 54 72.2 74.8 26
10 2.0 43 18 41 61.8 65.3 35
11 1.0 1.4 1.0 14 749 75.6 0.7
12 6.0 66_ 13 18 69.5 7.0 54
13 4.0 55 44 58 735 76.4 29
14 1.0 34 22 45 748 778 30
15 60 102 60 102 774 79.8 24
16 60 b2 62 54 63.6 65.4 1.8
17 80 103 80 103 619 65.8 39
18 _20_ 26 19 26 64.9 675 26
19 A0 58 41 58 66.2 734 12
20 1.0 24 20 33 79.8 82.3 25
21 20 21 1.7 18 675 70.2 27
22 0 85 13 87 70.1 744 43
23 1.5 24 15 25 62.4 63.4 1.0
24 05 28 1.2 35 794 337 43
25 55 93 b8 95 76.8 80.1 33
26 A0 Aol A0 ol 695 705 10
27 2.0 33 52 64 6.7 713 06
28 50 13 49 12 69.5 72.2 27
29 60 69 5 83 783 81.9 36
30 100 140 10.7 . 146 65.5 7.6 101
31 85 102 89 106 634 68.8 54
32 70 13 15 78 83.7 90.2 65
33 50 14 56 19 62.3 69.2 69
34 70 87 70 87 66.6 731 65
35 120 124 123 127 60.4 739 135
36 110 140 11 140 577 67.2 95
37 2.0 61 1.7 57 674 70.9 35
33 70 94 73 97 580 65.7 WHE
39 60 83 68 91 63.8 715 7
40 160 232 163 234 60.0 784 184
Total 48 6.5 53 7.0 694 739 45

RH, Ramus height; CRH; diff, CRH; diff, and CRHy diff, corrected ramus height difference using frontal image, lateral
image, or frontal and lateral images respectively; Dev, deviated side; Ctrl, contralateral side.

" The number greater than the normal value (male 2.38, female 1.42) was underlined indicating a presence of asymmetry.
" The number greater than the normal value (male 1.9, female 2.2) was underlined indicating a presence of asymmetry.
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Table 4. Change of sensitivity, specificity, and accuracy before and after correction of ramus height measurements

Before correction

Present (+)'

Absent ()"

Total

Sensitivity: 23 / 31 = 0.74
Specificity: 4 / 9 = 0.4
Accuracy: 27 / 40 = 063

Correction with FRI
Present (+)'
Absent ()"
Total
Sensitivity: 28 / 31 = 0.90
Specificity: 2/ 9 = 0.22
Accuracy: 30 / 40 = 0.75

Correction with LRI
Present (+)'
Absent (-)"'
Total
Sensitivity: 25 / 31 = 0.81
Specificity: 2 / 9 = 0.22
Accuracy: 27 / 40 = 068

Correction with FRI and LRI
Present (+)'
Absent (-)"'
Total
Sensitivity: 29 / 31 = 0.94
Specificity: 2 / 9 = 0.22
Accuracy: 31 / 40 = 0.78

23 5 28
8 4 12
31 9 40
2 7 3
3 2 5
31 9 40
25 7 32
6 2 8
31 9 4
29 7 3%
2 2 4
31 9 40

FRI, Frontal ramal inclination; LRI, lateral ramal inclination. '

indicates an absence of asymmetry in ramus height.
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(+) indicates a presence of asymmetry in ramus height. ")
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ORIGINAL ARTICLE

Correction of mandibular ramus height with frontal
and lateral ramal inclinations in cephalograms and
its effects on diagnostic accuracy of asymmetry

Hyeon-Shik Hwang, DDS, MSD, PhD,* Hyung-Min Kim, DDS, MSD,’
Ki-Heon Lee, DDS, MSD, PhD,° Hoi-Jeong Lim, MS, PhD*

Objective: Defining right and left side differences in mandibular ramus height is one of the key
elements in the diagnosis of facial asymmetry. The purpose of the present study was to evaluate the
effect of correction of ramus height with frontal and lateral ramal inclinations (FRI and LRI) in
2-dimensional cephalograms and observe how this affects the diagnostic accuracy of asymmetry.
Methods: Frontal and lateral cephalograms were obtained in 40 individuals with chin deviation. FRI and
LRI were measured on each side and ramus height measurement was corrected with these inclinations
using Pythagorean's theorem. The results of diaghosis before and after correction on cephalograms
were compared with the results in 3D CT images. Results: Both FRI and LRI showed greater values
in the contralateral side than in the chin-deviated side and these contributed to an increase in the right
and left side ramus height differences. After comparison of diagnostic results before and after correction
on cephalograms with the resuits on 3D CT images, the sensitivity increased significantly (from 74 to
94 %) whereas the specificity decreased (from 44 to 22 %). Overall accuracy increased from 68 to 78
% with the correction using FRI and LRI. Conclusions: The results of the present study indicate that
correction of ramus height with FRI and LRI is useful for an accurate diagnosis of facial asymmetry
on frontal cephalograms. (Korean J Orthod 2007;37(5):319-30)

Key words: Frontal cephalogram, Correction of ramus height, Ramal inclination, Accuracy
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