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Table 1. Sample characteristic

Total treatment
e
Angle Ag Time

Classification
Mean{yr/mo) | S.D | Mean{yr/mo)| S.D

Class | 13/6 18 20 0.5
Ciass {1 div. 1 13/3 1.4 2.4 0.7
Class 111 14/0 2.1 2.7 0.9
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Table 2. Reference points on profile cephalogram

No o s

10.
11.
12.
13.
14.
16.
16.
17.
18.

19.

20.
21.
22,

23.
24.
25,
26.

27.
28.
29.

30.
31.
32,
33.
34,
35,

Glabella; The most prominent point in the midsagittal plane of the forehead determined by a tangent to
the forehead from a line passing through subnasale.

Nasalis; The deepest depression at the root of the nose in the midsagittal plane, it corresponds to the
nasofrontal suture.

Rhinion; Junction of bony & catilaginous dorsums. It approximates the maximal prominence of a bony-
cartilaginous dorsal convexity when present.

Apex nasalis; The most anterior projection point of the nose.

Intermediate nasal point; Determined by mid-point between apex nasalis and columella.

Columella; The most anterior soft tissue point on the columella of the nose.

Subnasale; The point at which the columella merges with the upper cutaneous lip in the middle sagittal
plane. The point at which the nasal septum between nostrils merge with the upper cutaneous lip in the
midsagittal plane.

Superior labial sulcus; The point of greatest concavity in the midline of the maxillary lip between subnasale
& labrale superius.

Labrale superius; A peint indicating the mucocutaneous border of the upper lip.

Mid-vermillion superius; Determined by mid-point between labrale superius and stomion superius.

Stomion superius; Lowermost point on the vermillion of the upper lip.

Stomion inferius; Uppermost point on the vermillion of the lower lip.

Mid-vermillion inferius; Determined by mid-point between stomion inferius and labrale inferius.

Labrale inferius; A point indicating the mucocutaneous border of the lower lip.

Mid-lower lip; Determined by mid-point between labrale inferius and inferior labial sulcus.

Inferior labial sulcus; The point of greatest concavity in the midline between the lower lip and chin.
Mid-chin point; A point changed from convex line to concave line in the contour of the anterior symphysis.
Integumentary pognion; The most anterior point of the chin as determined by a perpendicular line to
Frankfort horizontal.

Integumentary gnathion; Soft tissue gnathion is a constructed midpoint between pognion and menton.
For bony tissues, it is considered the most inferior point on the chin contour.

Mentalis; The lowermost contour point of the mandibular symphysis.

Intermediate cervical point; Determined by mid-point between mentalis and cervical point.

Cervical point; The innermost point between the submental area and the neck. Located at the intersection
of lines drawn tangent to the neck and submental areas.

Frontal point; The most prominent point in the mid-sagittal plane of the forehead.

Nasion; The most anterior point of the frontonasal suture.

Subspinale The most posterior point on the anterior contour of the upper alveolar process.

Supradentale; The lowest most anterior point on the alveolar portion of the premaxilla in the median
plane between the upper central incisors.

Vestibular incision superius; Contact point between upper incisor and upper lip.

Vestibular incision inferius; Contact point between lower incisor and lower lip.

Infradentale; The highest, most anterior point on the alveolar portion of the premaxilla in the median
plane between the [ower central incisors. -

Supramentale; The most posterior point on the anterior contour of the lower alveolar process.

Pogonion; The most anterior point in the contour of the chin.

Gnathion; The most antercinferior point in the contour of the chin,

Menton; The lowermost point on the symphyseal shadow as seen in normal lateralis.

Orbitale; The lowest point on the lower margin of the bony orbit.

Porion; The midpoint of the upper edge of the porus augusticus externus located by means of the metal
rods on the cephalogram.
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Fig. 2. Triangular finite elements used to
delinerate soft tissue profile changes
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Table3. Delineration of element node 24 triangular
finite elements used soft tissue facial form

changes
Finite elements Nodal points

1 1 23 2

2 2 24 23

3 2 24 3

4 4

5 4

6 4 5

7 8 25 26

8 8 26

9 7 8
10 9 26 27
1 9 11 10
12 12 14 13
13 14 28 15
14 15 28 29
15 16 29 30
16 16 30 17
17 17 30 31
18 17 31 18
19 18 31 32
20 18 20 19
21 20 32 33
22 20 21 33
23 15 16 17
24 6 7 9

ogE Pz Wl 98 Yo UAE )
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-2 %+ minimum principal straine|z} &},
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Fig. 3. Results of the finite element method Fig.4. Results of the finite element method Fig. 5, Results of the finite element method
analysis for Class 1 group analysis for Class H group analysis for Class III group

Table 4. Means, Standard deviations of Maximum principal strain for each group

~ Class| Class 11 div. 1 Class 111
_ELEMENT MEAN S.D. MEAN S.D. MEAN S.D.
1 027 - 0.24 0.28 0.36 038 0.86
2 1.62 1.24 2.21 1.83 1.21 1.02
3 1 .74 1.69 3.01 223 1.44 1.48
4 0.69 058 0.72 043 061 040
5 113 1.43 332 2.36 2,05 259
6 1.22 1.47 130 276 1.23 284
7 045 0.39 056 033 0.61 047
8 1.03 203 1.83 1.70 259 328
9 1.08 1.15 1.48 2.33 1.31 ‘343
10 0.38 0.36 052 0.32 051 0.35
1 1.19 1.12 340 301 2.86 2,86
12 1.156 195 193 2,08 1.3 2.06
13 142 1.68 2555 212 3.24 213
14 0.42 0.36 0.43 0.51 056 048
15 061 0.50 059 | 0.65 0.77 063
16 054 0.75 1.38 1.50 0.95 119
17 0.43 0.39 0.60 042 | 068 0.48
18 0.40 0.49 1.32 159 081 098
19 0.96 0.91 0.91 0.79 1.23 0.96
20 043 0.32 0.97 094 1.01 1.28
21 0.89 0.82 1.30 1.78 1.47 194
.22 0.36 1.16 201 258 223 263
23 1.25 1.27 1.06 2.49 1.52 289
24 1.1 0.95 1.13 0.62 . 131 095
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Table 5. Means, Standard deviations of Minimum principal strain for each group

Class | Class It div. 1 Class Il
ELEMENT MEAN S.D. MEAN S.D. MEAN S.D.
1 -0 0.16 -0.23 0.17 —-0.16 0.15
2 -0.18 0.11 —0.30 0.15 —-0.22 0.16
3 —0.21 0.15 —0.27 0.16 —-0.23 0.18
4 —-012 0.08 —-0.22 0.10 —-0.17 0.13
5 —0.34 0.16 —-0.16 0.13 —0.25 0.18
6 -0.29 0.18 —0.24 0.12 —-0.25 0.16
7 —-0.19 0.13 —0.29 0.09 —-0.18 0.13
8 —0.26 0.20 -0.15 0.19 —-0.23 0.19
9 —0.30 0.18 —0.36 0.12 —-0.28 0.15
10 -0.19 0.14 -0.27 0.10 -0.19 0.13
11 -0 26 0.20 -0.11 0.15 —~0.21 0.19
12 -0.27 0.12 —0.40 0.07 —0.33 0.14
13 —0.26 0.16 -0.29 0.14 -0.32 0.13
14 —-0.17 0.1 —0.29 0.12 —-0.22 0.16
15 -0.19 0.12 —0.31 0.13 —-0.24 0.18
16 -0.28 0.18 -0.17 0.17 -0.23 0.18
17 —0.17 0.1 -0.27 0.10 -0.21 0.13
18 -0.28 0.19 —-0.13 0.18 -0.22 0.19
19 -0.18 0.13 —-0.29 0.14 —-0.24 0.17
20 —-0.26 0.18 —0.20 0.19 —0.25 0.17
21 -0.16 0.15 —-0.22 0.17 —-0.18 0.15
22 -0.20 0.15 —-0.24 0.17 -0.20 0.18
23 —-0.28 0.17 —0.42 0.07 —0.36 0.16
24 —0.20 0.16 —-0.28 0.13 -0.23 0.15
4 0
| < | <
5L 1t EP——
23 02
2k
15t o3t .
1+
04t
osf
s ; 1lo 1'5 2Io 25 053 s 1lo |ls z.o 25
Finite Elements _ Finite Elements
Fig. 6. Plots of maximum principal strains for Fig. 7. Plots of minimum principal strains for

the Class I, IT and III group for each element the Class I, II and III group for each element
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= Clam]
—e— Class Il

osf osl |

% s 10 15 20 25 Y s 10 15 20 25
Finite Elements Finite Elements
Fig. 8. Plots of size changes for the Class I, II Fig. 9. . Plots of shape changes for the ClassI, II

and III group for each element and III group for each element

Table 6. Means, Standard deviations of Size change for each group

Class | Ciass i1 div. 1 Class il

ELEMENT MEAN S.D. MEAN S.D. MEAN SD.
1 0.06 017 0.03 0.2 0.1 0.46
2 0.67 062 - 0.95 0.95 0.50 0.49
3 0.77 0.88 1.37 1.14 0.60 0.75
4 0.29 0.31 0.25 0.21 0.22 0.21
5 0.39 0.75 1.58 1.22 0.90 - 1.34
6 0.33 1.24 0.92 1.39 0.44 1.93
7 0.13 0.23 0.14 0.16 0.22 0.23
8 0.39 1.05 0.84 0.92 1.18 1.69
9 0.37 1.61 0.56 215 0.52 1.73
10 0.10 0.22 0.12 0.16 0.16 0.19
11 0.46 0.56 1.65 1.55 1.33 1.48
12 0.44 0.96 0.75 2.04 0.79 1.21
13 0.58 0.87 1.13 1.09 1.46 1.10
14 0.12 0.21 0.07 0.29 0.17 0.24
15, 0.21 0.28 0.14 0.34 0.26 0.31
16 0.13 0.43 0.60 0.79 0.36 0.66
17 0.13 0.21 0.17 0.19 0.24 0.24
18 0.06 0.30 0.60 0.84 0.30 0.56
19 0.39 0.49 0.31 0.42 0.50 0.51
20 0.08 0.21 038 0.55 » 0.38 0.71
21 0.37 0.46 0.54 0.96 0.64 1.00
22 058 0.60 0.89 1.33 1.01 1.36
23 0.49 1.64 0.82 1.24 0.58 1.43
24 0.45 0.51 0.42 0.30 0.54 0.49
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Table 7. Means, Standard deviations of Shape change for each group

Class | Class Il div. 1 ' Class 111
ELEMENT MEAN S.D. MEAN - S.D. MEAN S.D.
1 0.21 0.1 0.26 0.12 0.27 0.40
2 0.85 0.62 1.25 0.88 0.71 0.83
3 0.97 0.81 1.64 1.09 0.83 0.74
4 0.41 0.27 0.47 0.23 0.39 0.21
5 0.74 0.69 1.74 1.14 1.15 1.26
6 0.62 1.23 0.83 1.37 0.71 29
7 0.32 0.18 0.43 0.18 0.40 0.25
8 0.64 0.99 0.99 0.79 1.41 1.69
9 0.37 1.54 0.92 1.17 0.75 1.70
10 0.29 0.16 0.40 0.17 0.35 0.18
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— ABSTRACT -

A CEPHALOMETRIC STUDY ON THE SOFT TISSUE PROFILE
CHANGES BY ORTHODONTIC TREATMENT IN
FEMALE PATIENTS

Sook-Kyu Park, Cheong-Hoon Suhr

Dept. of Orthodontics, College of Dentistry, Seoul National University

This study was undertaken to investigate soft tissue profile changes by orthodontic treatment
in female patients. Traditional cephalometric appraisal yields data of dubious scientific value,
the soft tissue profile forms were evaluated by finite element method.

The subject was divided into three groups according to Angle’s classification and each group
was composed of 25 female patients averaged aged 12-14 years at the start of treatment. The
changes in soft tissue form were evaluated by computing the degree of distortion in each tri-
angle after treatment compared with the triangle before treatment.

The conclusions were as follows;

1. The soft tissue profile forms were evaluated by finite element method and independent
evaluation of each element by local changes was possible.

2. Maximum and minimum principal strains showed marked variability depending on the
particula: finite element and each group and Class II, III sample was greater than Class I
sample.

3.  Soft tissue size changes as a result of orthodontic treatment was not related to those of
shape.

4. Soft tissue changes by orthodontic treatment were variable in individual patient, and were

not related to Angle’s classification.
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