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INTRODUCTION

The primary purpose of orthodontic treatment is to obtain balanced occlusion with harmoni-
ous facial profile. Angle (1907)1) stated: “The study of orthodontia is indissolubly connected
with that of art as related to the human face.” Therefore, the artist’s mind is necessary for ortho-
dontists in treating orthodontic patients.

Tweed (1 966)2) pointed out the objects of orthodontic treatment as follows: (1) The best
balance and harmony of facial lines that is possible, (2) Stability of the denture after treatment,
(3) Healthy oral tissues, and (4) An efficient chewing mechanism. Concerning the treatment goal,
he gave the highest priority to the balance and harmony of facial line. The patient’s concern about
orthodontic treatment is also facial appearance. Then, it is possible to say that the correction of
the facial profile is one of the important objectives of orthodontic treatment.

It is difficult to establish the criteria of harmony or beauty in the facial profile. The soft and
hard tissues which consist of the craniofacial complex have individual differences. And the evalua-
tion of the facial profile changes individually, racially, and with the times.

Since the roentgenographic cephalometry which was developed by Broadbent (1931)3) and
Hofrath (193 1)4) was introduced to orthodontic field, a number of authors (Brodie, et al. (19 38)5),
Brodie (1953)%), Tweed (1954)7), Wylic (1947, 1952)%%), Downs (1948, 1952)1°"!) Steiner
(1953, 1959)1249), Bjork (1955, 1963)'449, Riedel (1957)'®), Graber (1942, 1954)1718), Ricketts
(1961, 1972)"°), Kayukawa (1954, 1955)* #2), Tizuka (1958)%), lizuka, et al. (1957, 1957)%%9),
Sakamoto (1959)26), Sakamoto, et al. (1963)27), Nakago (1964)28), Yamauchi, et al (1967)29))
made progress in the study of growth and development, and morphological study of craniofacial
complex with this method. The roentgenographic cephalometry has been also applied to clinical
orthodontics such as diagnosis, treatment planning, and the evaluation of treatment results.

In Korea, after Ahn’s research (1961)30) on the morphological study with roentgeno-cephalo-
metry, Yoo (1970)°D, Jang (1971)*9, Yang (1974Y%). Lee (1975, Son (1975)*9, Yoo
(1976)36)’ Lee37), Kang (1 979)38), Choj (1980)39), Lee (1984)%) reported the same kinds of
studies after 1970.

* This research was reported at the 340th regular meeting of the Osaka Odontological Society, September 14th,
1985, Osaka.
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However, these researchers dealt with the skeletal and denture pattern of the face in the
lateral head films. The assessment of soft tissue profile was neglected.

Soft tissue profile varies with the changes of skeletal and denture pattern in growth and
development or orthodontic treatment, Therefore soft tissue analysis is necessary for the assess-
ment of the facial profile.

Chhngcs of the soft and hard tissue profile induced with the growth and development and
orthodontic treatment have been studied by a number of researchers (Downs (1956)‘"), Ricketts
(1960)*), Burstone (1959, 1967)®#), Riedel (1950, 1957)*%), Baum (1966)*), Bloom
(1961)*, Subtelny (1961, 1959)*), Wylie (1955)*), Holdaway (1956, 1983)"*%), Merrifield
(1966)®), Uesato (1968)*9), Uesato, et al. (1978)°9), Yamauchi (1959)%7, Yogosawa (1961)*)
Ito, et al. (1967)%), Namura, et al, (1974)%), Kinoshita, et al. (1982)%1), Kim, et al. (1970)),
Park (1971, 1972)%5%), Oh (1982)%%)). ,

Recently, adult orthodontics is becoming popular due to the technical progress in the ortho-
dontic materials and orthodontic treatment. In adult orthodontics there are two types of treat-
ment procedures: Ordinary orthodontics and surgical orthodontics.

The objectives of these treatment procedures are a beautiful soft tissue profile and a balanced
hard tissue profile.

Before treatment orthodontists should have objectives which are achievable with their tech-
niques. In this conne¢tion, the standard which guides treatment objectives should be established.

The purposes of this study are to analyze the soft and hard tissues of attractive young Korean
females and to establish the standard for orthodontic treatment objectives.

MATERIALS AND METHODS

The oral examination and evaluation of the facial profiles of the 96 Korean young females
who are television and movie stars or fashion models, has been made. Five arthodontists selected
36 females from subjects mentioned above based on the occlusion and facial profile, eliminating
personal preference of the selectors.

These 36 subjects consisted of six 18-year-olds,*ten 19-year-olds, seven 20-year-olds, five
21-year-olds, four 22-year-olds, two 23-year-olds, one 24-year-old, and one 25-year-old. The
mean age was 20.16 years. '

From the head films of the selected 36 subjects, 30 head films were finally chosen for the
study. -

The cephalograms were traced on matted acetate tracing papers and digitized for the micro-
computer analysis,

Hard tissue analysis

For the purpose of the hard tissue analysis, Downs analysis, Northwestern analysis, Steiner
analysis, Wylie analysis, Tweed analysis, and dimensional linear analysis were made. Cephalo-
metric landmarks and reference planes used in this study were as follows (Fig. 1 A,B):
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Fig. 1-A Cephalometric landmarks used in the

SN-plan

FH-plane

present study the present study

Sella turcica (S)- - - Midpoint of the hypophysial fossa in the median plane,

Nasion (N)- ~ - The most anterior point of the nasofrontal suture in the median plane.
Anterior nasal spine (ANS)- ~ - The tip of the bony anterior nasal spine in the median plane.
Point A (A)- - - The deepest midline point in the curved bony outline from the base to the

alveolar process of the maxilla.

Upper incisal surface (UIS)- - - The most prominent point on the labial surface of the maxil-
lary central incisor from N—A line.

Upper incisal edge (UIE)- - - The incisal edge of the maxillary central incisor.

Root apex of upper incisor (UIA)- - ~ The root tip of the maxillary central incisor.

Molare (Mo)- - - The center of occlusal surface of the maxillary and mandibular first molar.

Lower incisal surface (LIS)- - - The most prominent point on the labial surface of the mandi-
bular central incisor from N—B line.

Lower incisal edge (LIE)- - - The incisal edge of the mandibular central incisor.

Root apex of lower incisor (LIA)- - - The root tip of the mandibular central incisor.

Point B (B)- - - The deepest midline point in the curved bony outline from the base to the
alveolar process of the mandible.

Pogonion (Pog)- - - The most anterior point of the bony chin in the medial plane.

Gnathion (Gn)- - - The point between the most anterior and the most inferior point of the
chin.

Menton (Me)- - - The most caudal point in the outline of the symphysis.

Point D (D)- - - Center of the symphysis.

Mandibular tangent (Mt)- - - The point where the mandibular plane from menton touches
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to the lower border of the mandible.

Gonion (Go)- - - The midpoint of the angle of the mandible.

Ramus tangent (Rt)- - - The point where the ramus plane from articulare touches to the
posterior border of the mandible.

Articulare (Ar)--- The point of intersection of the inferior cranial base surface and the
averaged posterior surfaces of the mandibular condyles.

Porion (Po)- - - The midpoint of the line connecting the most superior point of the radio-
pacity generated by each of the two ear rods of the cephalostat.

Post condylar point (Pc)- - - The most posterior point of the condyle.

Condylion (Co)- - - The most posterior superior point on the curvature of the average of the
right and left outlines of the condylar head.

Pterygomaxillary fissure (Ptm)- -~ The most inferior point on the average of the right and
left outlines of the pterygomaxillary fissure.

Posterior nasal spine (Pns)- -~ The most posterior point at the sagittal plane on the bony
hard palate.

Sella-nasion plane (S—N plane)- ~ - Line connecting sella with nasion,

Frankfort horizontal plane (F—H plane)- - - Line joining orbitale with porion.

Palatal plane- -~ Line connecting the tip of the anterior nasal spine with the tip of the
posterior nasal spine,

Occlusal plane- - - Line passing through one half the cusp height of the first permanent
molars and one half the overbite of the incisors.

Mandibular plane- - - Line from menton tangent to the posteroinferior border of the mandi-

ble.

Gonion-gnathion line (Go-Gn line)- ~ - Line connecting gonion and gnathion,

Facial plane- - - Line connecting nasion and pogonion.

Y-axis- - - Line joining sella turcica and gnathion.

Ramus plane- - ~ Line from articulare tangent to the posteroinferior border of the mandible.

Nasion-point A line (N—A line)- ~ - Line connecting nasion and point A.

Nasion-point B line (N—B line)- - - Line connecting nasion and point B.

Point A-point B line (A—B line)- - - Line connecting point A and point B.

Point A-pogonion line (A—P line)- - - Line connecting point A and pogonion.

Nasion-point D line (N—D line)- - - Line connecting nasion and point D.

Soft tissue analysis

For the evaluation of the soft tissue facial profile, the following measurements which were
developed by Holdaway (1983)53) were taken (Fig. 2):

Soft tissue facial angle- -~ — The angle formed by a line drawn from soft-tissue nasion (the
point where the sella-nasion line crosses the soft-tissue profile) to the soft-tissue chin (the point
overlying the hardtissue suprapogonion of Ricketts measured to the Frankfort horizontal plane).

Nose prominence- - - The distance from the nose tip to the line perpendicular to Frankfort
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Fig. 2. Cephalomerric landmarks used for the soft-tissue analysis (Holdaway)
horizontal and running tangent to the vermilion border of the upper lip and the depth of the
incurvation of the upper lip to the line,

Superior sulcus depth- - - The depth of superior sulcus to the line perpendicular to Frank-
fort horizontal and tangent to the vermilion border of the upper lip.

Soft-tissue subnasale to H line- - - The distance from the point of greatest incurvation between
the nose tip and the vermilion border of the upper lip to the H line (The line connecting the soft-
tissue chin and the tip of the upper lip).'

Skeletal profile convexity- - - The distance from point A to nasion-pogonion line.

Basic upper lip thickuess~ ~ ~ The thickness of soft tissue at a level of the base of the alveolar
process, measured about 3mm. below point A,

Upper lip strain measurement- - - The usual thickness of the soft tissue at the vermilion
border level.

H angle- - - The angular measurement of the H line to the soft-tissue nasion-pogonion line.

Lower lip to H line- - - The distance from the lower lip to the H line. When the lower lip
is situated behind the H line, the measurement is considered to be a minus figure.

Inferior sulcus to the H line- - - The distance from the point of greatest incurvation between
the vermilion border of the lower lip and the soft-tissue chin to the H line,

Soft-tissue chin thickness~~ - The distance between the two vertical lines representing the

rd-tissue and soft-tissue facial planes at the level of pogonion,

The angular and linear measurements mentioned above were made with the micro-computer

te II puls, 48K system).

ymparisons of groups were performed with the Student’s t test.

-11-



RESULTS

I Hard tissue analysis
The following analyses were performed on the Korean adult females with harmonious facial
tissues:
1. Downs analysis
Northwestern analysis
Steiner analysis
Wylie analysis
Tweed analysis

o R owbd

Dimensional linear analysis

The mean values and standard deviations were calculated. Comparisons were made between
the present subjects and the groups of subjects used in the original researches of analysis mentioned
above, Korean adult females reported by Lee(”)', and Japanese normal occlusion subjects.
1. Downs analysis

Fig. 3A, B show the items of Downs analysis for skeletal and denture patterns. The maximum,
minimum, and mean values for the present subjects were calculated and comparisons were made
between the present subjects and the subjects used in the Downs’ study (1948)(1°) (Table 1).

Skeletal Pattern
1. Facial angle
2. Angle of convexity

Denture Pattern
1. occl. pl. angle
2. Interincisal angle

: :;”BA pl. angle 3. j to mand. pl. angle
X 4. 1 to occl. pl.angle
5. Y-axis 5. 1 to AP pl. (mm)
Fig. 3-A The measurement of Downs analysis Fig. 3-B The measurement of Downs analysis
(skeletal) (Denture)



Table 1 Mean values of Downs analysis in Korean female
adult (the present study) and comparison of values
in the present study and Downs’ study (Caucasian)

Facial angle

Angle of convexity
A-B pl. angle
FMA

Y-axis

Occl. pl. angle
Interincisal angle 1
1 to mand. pl. angle
1'to occl. angle

1to AP pl. (mm)

Max.
89.32
6.32
—-2.13
34.00
66.23

1248
37.32
95.61
23.29

717

present study

Min.
83.88
—1.64
-6.17

16.00
60.33

6.68
124.10
85.67
13.25
3.93

Mean.
86.60
234
—-4.15
26.71
63.28

9.08
130.71
90.64
18.27
B5.55

S.D.
272
3.98
2.02
4.47
295

3.40
661
4.97
5.02
1.67

by Downs’

Mean.
87.8
0.
—4.6
219
59.4

93
1354
914
145
27

S.D.
357
5.09
3.67
3.24
3.82

3.83
5.76
3.78
3.48
1.80

T-value sig.
1.32 —
1.78 -—
055 -
406 *
396 *
021 -
253 *
057 -—
286 *
571 «

* significant at 0.05 level
The values for the mandibular plane angle, Y-axis angle, 1 to occlusal plane angle, and 1 to

A—P plane angle were significantly greater in the present subject group (p<0.05). The value for

the interincisal angle was significantly smaller in the present subject group (p<0.05).

These results indicated that the mandible of the present subjects was more retrognathic, and

the maxillary and mandibular incisors of the present subjects inclined more labially than those

of Caucasians.

Table 2 shows the comparison of skeletal and dentofacial rclationships in the present subjects
and the normal Korean female subjects used in Lee’s research37)

Table 2 Comparison of values in the present study
and normal Korean female adult (by Lee)

Facial angle

Angle of convexity

A-B pl. angle
FMA
Y-axis

Occl. pl. angle
Interincisal angle
1to mand. pl. angle
1to occl. pl. angle
1to AP pl. (mm)

present study

Mean.
86.60
2.34
—-4.15
26.71
63.28

9.08
130.71
90.64
18.27
5.5

by Lee
S.D. Mean. S.D.
272 86.54 3.35
3.98 6.23 5.25
2.02 —490 4.68
4.47 27.00 5.87
2.95 6453 4.19
3.40 1047 4.88
6.61 123.96 9.74
497 96.78 7.05
5.02 22.88 6.63
1.67 7.07 232

T-value sig.

1.65
2.01
0.07
0.24
1.96

1.67
278
432
4.54
4.60

* ¥ ¥ ¥

* significant at 0.05 level



Comparison of the values for the present subjects and the normal subjects used in Lee’s
research®) showed significant differences between the two groups. In the present subjects, the
‘maxillae were retrognathic and the maxillary and mandibular incisors were lingually inclined with
significantly smaller values for the angle of convexity, T to mandibular plane angle, 1 to occlusal
plane angle, and distance 1 to A—P plane (p<0.05), and with significantly greater values for the
interincisal angle (p<0.05). And facial profiles in the present subjects were straight type.

Table 3 shows the comparison of the measurement values in the present subjects and the
normal Japanese subjects used in the study of lizuka and Ishikawa (1957)25).

Table 3 Comparison of values in the present study
and Japanese standard (by lizuka and Ishikawa)

present study by lizuka et al.
Mean. S.D. Mean. S.D. T-value sig.

Facial angle 86.60 272 8483 3.05 258 =
Angle of convexity 2.34 398 758 495 486 *
A-B pl. angle —-4.15 2.02 —-481 350 093 -
FMA 26.71 4.47 2881 523 181 -—
Y-axis 63.28 295 65.38 563 1.87 -—
Occl. pl. angle 9.08 3.40 1142 364 282 =*
Interincisal angle 130.71 661 12409 763 390
7to mand. pl. angle 90.64 4.97 96.33 578 443 =x
1to occl. pl. angle 18.27 5.02 2384 528 459 =
1to AP pl. (mm) 555 1.62 892 1.88 806 =

* significant. at 0.05 level

In the present subjects, the mandible was prognathic and the maxillary and mandibular
incosors were inclined lingually, resulting in a significantly greater facial angle and interincisal
angle (p<0.05), and smaller angle of convexity, occlusal plane angle, T to mandibular plane angle,
1 to occlusal plane angle, and distance 1 to A—P plane (p<0.05).

2. Northwestern analysis

Fig. 4A, B show the items of Northwestern analysis. And Table 4 indicates the maximum,
minimum, and mean values of the present subjects and the results of the comparison between the
present subjects and the subjects of Riedel’s study (1957 )16).

The values for the S—N to mandibular plane angle and distance 1 to N—P were significantly
greater, and the SNA angle and SNB angle were significantly smaller in the present subjects (p<
0.05).

As a result, the statistical value showed that the present subjects had retruded the mandible
and labially inclined maxillary and mandibular incisors, compared with those of a Caucasian
subject. And the apical bases were small but the apical base relationship was balanced.

Table 5 shows the comparison between the present subjects and the subjects used in Lee’s
study®?.



Skeletal Pattern
. Angle of convexity
. SNA
. SNB
ANB
. SN to mand. pl. angle

Denture Pattern
1. 1 to SN pl. angle

2. 1 to mand. pl. angle
3. 1 to occl. pl. angle
4
5

A wN =

. Interincisal angle
. 1 to NP (mm)

Fig. 4-A The measurement of Northwestern Fig. 4-B The measurement of Northwestern an-
analysis (skeletal) alysis (Denture)

Table 4 Mean values of Northwestern analysis in Korean female
adult (the present study) and comparison of values in the
present study and Riedel’'s study (Caucasian)

present study by Riedel's

Max. Min. Mean. S.D. Mean. S.D. T-value Sig.
Angle of convexity 6.32 —1.64 2.34 398 162 478 069 -
SNA 8198 76.16 79.07 291 8201 389 356 =«
SNB 7963 7443 77.03 260 79.97 360 3.87
ANB 3.49 0.59 2.04 145 2.04 1.81 0.00 -
SN to mand. pl. angle 38.72 30.86 34.79 393 31.71 519 278 x
1to SN pl. angle 108.12 9856 103.34 478 10397 575 050 -
1to mand. pl. angle 95.61 85.67 90.64 497 93.09 6.78 1.71 —
1to Occl. pl. angle 66.71 76.75 71.73 5.02 69.37 643 171 -
Interincisal angle 137.32 124.10 130.71 6.61 13098 9.24 0.14 -—
1to NP (mm) 11.14 6.08 861 253 551 3.156 455 *

* significant at 0.05 level

The range of standard deviation for each measurement was small in the present subjects.
And the values for the angle of convexity, SNA angle, SNB angle, 1 to mandibular plane angle, T
to occlusal plane angle, interincisal angle, and distance 1 to N—P were significantly smaller, but 1

to S—N plane angle was greater in the present subjects.



Table 5 Comparison of values in the present study
and normal Korean female adult (by Lee)

present study by Lee

Mean. S.D. Mean. S.D. T-value Sig.
Angle of convexity 2.34 398 6.23 525 201 =*
SNA 79.07 291 8256 3.15 483 =*
SNB 77.03 2.60 78.23 357 440 =
ANB 204 145 426 192 540 =
SN to mand. pl. angle 34.79 3.93 3540 581 050 -—
1to SN pl. angle 10334 478 10282 766 296 =*
1to mand. pl. angle 90.64 4.97 96.78 705 432 =*
7to occl. pl. angle 7173 5.02 67.12 663 454 *
Interincisal angle 13071 661 12396 974 278 *
1to NP (mm) 861 253 994 337 437 =*

* significant at 0.05 level
The statistical values mentioned above indicated that the present subjects showed more
straight profile, compared with Lee’s®”) normal Korean female adult subjects.
Table 6 shows the comparison between the present subjects and the subjects used in the
study of lizuka and Ishikawa (1957)25). Since they did not measure the S—N to mandibular
plane angle, the comparison was not made on this measurement.

Table 8 Comparison of values in the present study
‘ and Japanese standard (by lizuka and Ishikawa)

present study by lizuka et al.
Mean. S.D. Mean. S.D. Twalue Sig.

Angle of convexity 234 398 758 495 486 *
SNA 79.07 291 8232 345 427 *
SNB 77.03 260 7890 345 253 *
ANB 204 145 339 1,77 348 =
SN to mand. pl. angle  34.79 3.93 — — -_

1to SN pl. angle 10334 478 10454 5855 0.12 -
1to mand. pl. angle 90.64 497 96.33 578 443 =*
1to occl. pl. angle 71.73 5.02 66.16 528 459 =*
Interincisal angle 130.71 661 12409 763 390 =
1to NP (mm) 861 253 1174 273 5.04 *

%* significant at 0.05 level

In the present subjects, the facial profile was straight with significantly smaller values (p <
0.05) for the angle of convexity, SNA angle, SNB angle, ANB angle, 1 to S—N plane angle, 1 to
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mandibular plane angle, T to occlusal plane angle, and distance 1 to N—P plane and higher value
for the interincisal angle (p<<0.05).

3. Steiner analysis

Fifteen measurements were made on the Steiner analysis (Fig. 5).

Table 7 shows the maximum, minimum, and mean values of the present subjects. Com-
parisons were made between mean values of the present study and ideal values of Steiner’s study,

because he did not perform the statistical analysis.

Fig. 5. The measurement of Steiner analysis

In the present subjects, the values for the SNA angle, SNB angle, SND angle, 1to N—B angle
and SL (distance) were smaller and 1 to N—A angle, 1 to N—A (distance), T to N—B (distance),
Go-Gn to S—N angle, and S—N to occlusal plane angle were greater than Steiner’s ideal values.
And ANB angle and interincisal angle were about the same.

- From the view point of the Steiner analysis, the present subjects had retrognathic but balanced
maxillae and mandibles with proclined incisors. However, the differences between the present
subjects and Steiner’s ideal were within the acceptable range in Steiner’s orthodontic diagnosis.

Table 7 shows the comparison of the present subjects and the subjects used in the study of
Uesato, et al. (1978)56). Uesato, et al. (1978)56) reported the ideal values for Steiner analysis,
using 25 Japanese and Japanese American patients who were excellent facial profiles after ortho-
dontic treatment at his office.

The mean values for each measurement of both groups were almost the same with the ex-
ception of SL distance. (SL of the present subjects was 3.31 mm larger than that of Uesato’s
study).
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Table 7 Mean values of Steiner analysis in Korean female
adult (the present study) and comparison of values in
the present study, Steiner’s (Caucasian) and Uesato
et al. (Japanese and Japanese American)

present study Steiner’'s Uesato et al.

Max. Min. Mean. S.D. ideal ideal
SNA 8198 76.16 79.07 291 82 80
SNB 7963 7443 77.03 260 80 77
ANB 349 0.59 204 145 2 3
SND 7732 7198 7465 267 76 75
1to N-A (mm) 6.91 3.61 526 1.65 4 4
1to N-A (Angle) 2825 2039 2427 388 22 23
1to N-B (mm) 7.66 3.72 569 197 4 5
Tto N-B (Angle) 2794 18.02 2298 4.96 25 26
Po to N-B (mm) 352 0.58 205 147 co5tea 2
Po & to N-B 11.80 -150 3.65 3.01 Varies 3
1to 1 (Angle) 139.06 12644 132.75 6.31 131 128
Occl. to S-N 21.80 950 1768 3.25 14 18
Go-Gn to S-N 3872 30.86 3479 3.93 32 34
SL (mm) 5023 3769 43.69 627 51 47
SE (mm) 2589 2005 2297 292 22 21

4. Wylie analysis

Fig. 6 shows the measurement items of the Wylie analysis. The measurement values for the
present subjects and the comparison between the present subjects and the subjects used in the
study of Wylie (1 947)8) were indicated in Table 8. ‘

T e N

. Glenoid. to S

S to Ptm

. Ptm to ANS 5
. Ptmto 6

. Mand. length

O hWN

Fig. 6. The measurement of Wylie analysis
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Table 8 Mean values of Wylie analysis in Korean female
adult (the present study) and comparison of value in
the present study, Wylie’s study (Caucasian), and
normal Korean female adult (by Lee)

Max.
Glenoid. to S 23.70
S to Ptm 24.30
Ptm to ANS 59.90
Ptm to 6 23.40

Mand. Length 125.50

present study

Min.
9.40
12.10
49.10
12.00
100.90

by Lee T-value Sig.

Mean. S.D. Mean. S.D.
18.22 276 1754 228 1.18 -
18.88 3.34 1965 253 1.15 -
53.25 295 5359 3.23 046 -
16.93 3.23 2061 586 3.12 *
11238 576 10846 486 3.21 *

Wylie’s

original
17
17
52
16
101

* significant at 0.05 level

All measurement values of the present subjects except the ptm to 6 (distance) were larger than
the Wylie study. Those differences might be due to the age difference of both subjects. (The
present subjects: 20.16 years old, Wylie’s'subjects: 11.5 years old)

Wylie analysis consisted of the anteropostetior linear measurements of the craniofacial skele-
ton. Then, it can be said that the balance of the craniofacial skeleton of both groups resemble

the data mentioned above.

Table 8 shows the comparison of measurement values between the present subjects and the
Korean normal subjects used in the Lee’s study37).

In the present subjects, the mandible grew well and relation of first molars was good, result-
ing in a significantly greater madibular length (p<0.05) and smaller ptm to 6 (distance) (p<
0.05).

Table 9 shows the comparison of measurement values between the present subjects and

Japanese normal subjects used in the study of Iizuka and Ishikawa (195 7)25).

Table 9 Comparison of values in the present study and
Japanese standard (by lizuka and Ishikawa)

. .. Wylie's

present study by lizuka et gl Tvale S origina

Glenoid. to S 18.22 2.76 1998 280 270 «x 17
S to Ptm 18.88 3.34 17.90 349 122 - 17
Ptm to ANS 53.25 2.95 5253 247 11.16 -— 52
Ptm to 6 16.93 3.23 20.47 3.00 490 * 16
Mand. length 112.38 576 109.87 4.33 2.18 101

* significant at 0.05 level

“The values for the glenoid-sella (distance) and ptm-Ué (distance) were significantly smaller

and the mandibular length (distance) was greater in the present subjects (»p<0.05).
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The statistical analysis indicated that the present subjects had greater mandible and more

stabilized maxillary molars than Japanese normal subjects.

5. Tweed analysis
Three measurement items of Tweed analysis were shown in Fig. 7. And the result of the

statistical analysis was indicated in Table 10.

T

Fig. 2. The measurement of Tweed analysis

Table 10 Mean values of Tweed analysis in Korean female
adult (the present study) and comparison of value in
the present study, Tweed’s study (Caucasian) and
normal Korean female adult (by Lee)

present study by Lee T-value Sig. Twegd’s
Max. Min. Mean. S.D. Mean. S.D. original
FMA 34.00 16.00 26.71 447 270 587 021 - 25

FMIA  71.70 50.90 6265 507 57.14 7.13 330 = 68
IMPA 101.90 81.80 9064 498 96.78 705 383 =« 87

The mean values of the present subjects were compared. with the values reported by Tweed
(1954) 7), because Tweed did not perform the statistical analysis. In the present subjects, the
values for the Frankfort mandibular plane angle and incisor mandibular plane angle were greater
and Frankfort mandibular incisor angle was smaller than the Tweed’s values.

The values mentioned above indicated that the present subjects were hyper divergent type
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with proclined mandibular incisors.

Table 10 shows the comparison of measurement values between the present subjects and the
Korean normal subjects used in the study of Lee?.

In the present subjects, the mandibular incisor was upright with significantly smaller values
for the incisor mandibular plane angle and greater Frankfort mandibular incisor angle (p<0.05).

Table 11 shows the comparison of measurement values between the present subjects and the
Japanese normal subjects used in the study of lizuka and Ishikawa (195 7)25).

Table 11 Comparison of values in the present
study and Japanese standard
(by lizuka and Ishikawa)

present study by lizuka et al. Tweed's

A Mean. S.D. Mean. S.D. Twalue Sig. original
FMA 2671 447 2881 523 1.81 - 25
FMIA 6826 507 5463 647 573 = 68
IMPA 90.64 498 9633 578 443 = 87

The value for the Frankfort mandibular incisor angle was significantly greater and the value
for the incisor mandibular plane angle was significantly smaller in the present subjects (p<0.05).
The mandibular incisors of the present subjects were more upright than Japanese normal subjects

in the statistical analysis.

6. Dimensional linear analysis

Eighteen measurements were made on the dimensional linear analysis by Sakamoto,et al.
(1963)%). Fig. 8 shows the measurement areas of the analysis.

A’ comparison of the measurement values between the present subjects and the subjects
used in the study of Sakamoto, et al. (1 963)27) was made (Table 12).

The present subjects exhibited signigicantly greater values for the N-Ans, S’-Ptm’,Gn-Cd, and
Pog’-Go, while values for the A’-ptm’, Is-Is’, li—Ii’, Mo-Mi, and S—S’ were significantly smaller.

As a result, the upper facial height and the size of the mandible of the present subjects were

greater than the Japanese normal subjects.

II Soft tissue analysis

Holadaway (1983)53) presented the soft-tissue analysis which demonstrated the inadequecy
of using a hardtissue analysis alone for treatment planning. The present study applied his analysis
and made his 11 measurements.

Mean values and standard deviations were calculated. And comparisons of the values in the
present study and Holdaway’s study were made:

1. Measurements of Holdaway analysis on the present study

The mean values and the standard deviations for the present subjects were shown in Table 13.
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1) N-S
2) N-Me

3) N-ANS ~.

4) ANS-Me S~
5) S'-Ptm’ ~
6) A-Ptnmv

7) Ptm’-Ms

8) K-Ms 13) Pog-Go
9) Is-Is’ 14) Cd-Go
10) Mo-Ms 18) iy’

11) is-Mo 16) Mo-Mi
12) Gn-Cd 17) li-Mo

Fig. 8. The measurement of Dimensional linear- analysis .

Table 12 Mean values of dimensional linear analysys in Korean
female adult (the present study) and comparison of values
in the present study and Japanese standard
(by Sakamoto, Miura and lizuka)

present study by Sakamoto et al.

Max. Min. Mean. S.D. Mean. S.D. T-value Sig.
1) N-S 71.38 6670 6904 234 684 24 1.15 -—
2) N-Me 13346 121.24 127.35 6.11 1264 46 160 -—
3) N-ANS 6159 56.09 5884 275 553 27 b5b7
4) ANS-Me 75.16 66.34 70.75 441 722 37 156 -—
5) S-Ptm’ 2350 1854 21.02 248 19.1 29 299 =*
6) A’-Ptm’ 4939 4463 4701 238 483 25 225 =*
7) Ptm-Ms 21.79 1643 19.11 268 192 28 0.14 -
8) A’-Ms 30.13 25687 2790 2.23 269 2% 178 -—
9) Is-ls’ 3128 27.26 2927 201 319 20 561 =x
10) Mo-Ms 2741 2250 2455 286 242 19 065 -
11) Is-Mo 35.13 31.03 33.08 2.05 336 23 101 -
12) Gn-Cd 130.75 118.93 124.84 5.91 1193 44 472 =
13) Pog-Go 84.31 7565 7998 433 772 38 297 =
14) Cd-Go 69.24 59.76 6450 4.74 624 49 185 -—
15) [i-I¢’ 4557 4073 43.15 242 445 15 304 =
18) Mo-Mi 3431 2965 31.98 233 338 22 346 =«
17) li-Mo 3232 28.18 30.25 207 304 22 030 -
18) S-S’(FH) 2148 1586 1867 2.81 20.7 28 3.10 =

* significant at 0.05 level



2. Comparisons of soft-tissue analysis in the present subjects and Holdaway’s subjects
Table 13 and Fig. 9 show the comparison of softtissue analysis in the present study and the
Holdaway’s study.

Table 13 Mean values of soft-tissue analysis in Korean female
adult (the present study) and comparison of values in
the present study and Holdaway’s study (Caucasian)

Xc-IPAMDODR

present study by Holdaway’s
Max. Min. Mean. S.D. Max. Min. Ideal
A. Soft-tissue facial angle 966 736 887 502 980 840 91.0
B. Nose prominence 22.1 11.1 1514 269 24.0 140 16.0
C. Superior sulcus depth 6.8 1.7 37 128 4.0 1.0 30
D. Soft-tissue subnasal to H-line 115 34 796 2.18 70 30 50
E. Skeletal profile convexity 56 —29 1.26 2.14 40 —20 O
F. Basic upper lip thickness 168 107 133 139 16.0 140 150
G. Upper lip strain measurement 170 114 1373 1581 150 130 140
H. H angle 203 93 1419 301 150 7.0 10.0
I. Lower lip to H-line 53 37 40 184 20 —-10 O
J. Inferior sulcus to H-ine 99 05 4.07 206 60 40 50
K. Soft-tissue chin thickness 187 75 1157 189 120 8.0 100
Soft-tissue facial angle A. 80 .30 100
Nose prominence B. 10 s zcx
Superior sulcus depth C. o) \\ 345/
. Soft-tissue subnasal to Hine  D. ; | S
Skeletal profile convexity E. -5 o) _A_—-IE
Basic upper lip thickness F. 10 & =75 / 20
Upper lip strain measurement  G. 10 Tl s
H angle H. 5 10] SeaNis
. Lower lip to H-line I. ~3 \ (o] 7‘\ 5
. Inferior sulcus to H-line J. 1 sl 10
. Soft-tissue chin thickness K. 5 I.O.> 15
\

Fig. 9. Comparison of polygon in the present study and Holdaway’s study

(1) Soft-tissue facial angle

The mean value, maximum value, and minimum value for the present study were 88.7 degrees
(SD 5.02), 99.6 degrees, and 73.6 degrees respectively.

Holdaway’s results, however, showed an ideal value of 91 degrees, with an acceptable range of
+~7 degrees. The difference of about 2 degrees between these two studies was thought to be
small and within the acceptable range, because (hard-tissue) facial angle of the present subjects

was also 1 degree smaller than the Caucasian, and the oriental chin was rather smaller than the
Caucasian,
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(2) Nose prominence

Holdaway’s ideal value was 16 mm and the range was 14 — 24mm, while the values for the
present subjects were 11.1 — 22,1 mm, with the mean value of 15.4 mm (SD 2.69).

These results might show that the racial difference of nose height between Korean and Cauca-

sian was not so large in these subjects.

(3) Superior sulcus depth
Holdaway’s ideal value was 3mm and the range was 1—4mm, while the values for the present
subjects were 1,7—6.8mm, with the mean value of 3.7mm (SD 1.28).

(4) Soft-tissue subnasal to H line

Holdaway’s ideal value was 5Smm and the range was 3—7mm, while the values for the present
subjects were 3.4—11.5mm, with the mean value of 7.96mm (SD2.18). Large values of the mea-
surements for the present subjects might be due to the relatively small chins of the present subjects.

(S)V Skeletal profile convexity

The mean value, maximum value, and minimum value of the measurements for the present
subjects were 1.26mm (SD2.14), 5.6mm, and -2.9mm respectively. Instead, Holdaway’s values
were -2 — 4mm, with the mean value of 0 mm.

The large measurement value of the angle of convexity for the present subjects reflected this

result.

(6) Basic upper lip thickness

This measurement varies with the lip thickness and the strain of the upper lip. Holdaway’s
ideal value was 15mm and the range was 14 — 16mm,while the values for the present subjects
were 13.3 — 16.8mm, with the mean value of 13.3mm (SD 1.39).

(7) - Upper lip strain measurement

Following Holdaway’s report, in the subject with harmonious denture and lip structure, this
measurement is 1mm less than the basic upper lip thickness. Holdaway’s ideal values was 14mm
and the range was 13 — 15mm, while the values for the present sub]ects were 11.4 — 17.0mm,
with the mean value of 13.73mm (SD 1.51).

(8) H angle

This angle is related to the skeletal convexity or the position of the chin.

Holdaway’s ideal value was 10 degrees and the range was 7 — 15 degrees, while the values for
the present subjects were 9.3 — 20.3 degrees, with the mean value of 14.19 degrees (SD 3.01).

(9) Lower lip to H line

This measurement is not only affected by the position of the lower incisors but also the posi-
tion of the chin. |

Holdaway’s ideal value was 0 mm and the range was -1 — 2mm, while the value for the pre-
sent subjects were ~3.7 — 5.3mm, with the mean value of 4mm (SD 1.84).
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(10) Inferior sulcus to H line

This measurement indicates the axial inclinations of the lower anterior teeth after leveling
procedures,

Holdaway’s ideal value was 5mm and the range was 4 — 6mm, while the values for the present

subjects were 0.5 — 9.9mm, with the mean value of 4.07mm (SD 2.06).

(11) Soft-tissue chin thickness

This measurement is also the indicator of the lower incisors’ position. Large chin thickness
requires protrusive position of the lower anteriors

Holdaway’s ideal value was 10mm and the range was 8 — 12mm, while the values for the

present subjects were 7.5 — 15.7mm, with the mean value of 11.57mm (SD 1.89).

III Standard values, standard deviations, and the polygon charts

For the purpose of the establishment of the treatment goals of the diagnosis in adult ortho-
dontics and surgical orthodontics, standard values, standard deviations, and the polygon charts
of the present subjects for each analysis mentioned above were made (Fig. 10-16).

CEPHALOMETRIC ANALYSIS

DOWNS

MAX. MIN. MEAN  S.D.
FACIAL ANGLE 69.32 ©3.88 86.60 2.72
ANGLE OF CONVEXITY 6.32 -1.84 2.34 3.98
A-B PLANE ANGLE -2,13 -8.17 -4.15 2.02
MAND.PL. ANGLE 34.00 16.00 26.71 4.47
Y-AX1S ANGLE 66.23 60.33 63.28 2.85 k-
CANT OF OCCL.PL.A. 12.48 6.68 8.08 3.40 P - 13
INTERINCISAL ANGLE 137.32 124.10 130.71 6.61 120] 13 10 15
L~1 TO MAND.PL.R. 95.61 85.67 90.64 4.97 L - il L .
L-1 70 OCCL.PL.A. 23.29 13.25 18.27 §5.02 4 ‘
U-1 T8 A-P PL.(NM) 7.17 3.93 5.5 1.82 38 L

(STANDARDIZED BY KANG GOD HAN)
Fig. 10. Standards of Korean female adult
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CEPHALOMETRIC ANALYSIS

HAX.
ANGLE OF CONVEXITY  6.32
SNA 81.98
SNB 79.63
ANB . 3.49

SN TO MAND.PL. A, 38.72

U-1 TO SN PL.ANGLE 108.12
L-1 TO MAND.PL.R. 95,61
L-1 T@ OCCL.PL.A. 76.75
INTERINCISAL ANGLE 137.32
U-1 TO NP IMM) 11.14

MIN.
-1.64
76.186
74.43

0.58
30.886

98.56
85.67
66.71
124.10
6.08

(STANDARDIZED BY KANG GOG HAN)

Fig. 11. Standards of Korean female adult

MAX.
SNA (ANGLE) 81.98
SNB (ANGLE) 79.63
ANB (ANGLE) 3.49
SND (ANGLE}) 77.32
U-1 TO NR (MM) 6.91
U-1 TG NA (ANGLE) 28.25
L-1 TO NB (MM) 7.66
L-1 TO NB (ANGLE) 27.94
Po TO NB (MM) 3.52
Po&L-1 TO NB 11.80

U-1 TO L-1(ANGLE} 139.086
OCCL TO SNI(ANGLE) 21.80

GoGn TO SNIRNGLE) 38.72
SL (MM} 50.23
SE (MM) 25.89

NORTHVESTERN
MEAN  S.D.
2,34 3.98

78.07 2.91
77.03 2.60

2,04 1.45
34.78 3,93
103.34 4.78
90.64 4.97
71.73  5.02

130.71  6.61
8.61 2.53

CEPHALBMETRIC ANALYSIS

MIN.
76.16
74,43

0.59
71.98

3.61
20. 39

3.72
18.02

0.58
-1.50

1268.44

9.50
30.86
37.69
20.05

(STANDARDIZED BY KANG GOO HAN)

Fig. 12. Standards of Korean female adult

STEINER
MEAN  S.D.
79.07 2.91
77.03  2.60
2.04  1.45
74.65 2.87
5.26 1.65
24.27 3.88
5.68 1.97
22.88 4.98
2.05 1,47
3.65 3.01
132.75 6.31
17.68 3.25
34,79  3.93
43.68  6.27
22.97  2.92

- +
0 -5 10
8s 78 2 85
) ln 85
-10 -8 19
[
88 it
% 190
o0
1 1 0 1
-5 9 s\ |10/ 15
- +
©o_2_7
s 2
30 -8
-5
-5 1
-10_-§
-5
1 the 1t




MAX.
Glenold T0 S 23,70
S 70 Ptw 24,30
Pim TO ANS 59.890
Pis 7O & 23.40

Mand.Length
(STANDARDIZED BY KANG GO0 HAN)

CEPHALOMETRIC

MIN.
8.40
12.10
48,10
12.00

WYLIE
MEAN  S8.D.
18.22 2.7%
18.88 3.34
§3.25 2.9§5
16.93 3.23

125.50 100.90 112.38

5.76

ANLYSIS

Fig. 13. Standards of Korean female adult

MAX.
FMA 34.00
FMIA 21.70
IMPA 101.80

(STANDARDIZED BY KANG GO8 HAN)

CEPHALOMETRIC ANALYSIS

MIN.
16.00
50.980
81.80

THWEED

MEAN  8.D.
28.71 4,47
62.65 5,07
90.64 4,98

Fig. 14. Standards of Korean fermale adult

-2 7-




CEPHALOMETRIC ANALYSIS
DIMENSIONAL LINEAR

MAX.  MIN.  MEAN
( 1) N-S 71.38 66.70 69.04
 2) N-Me 133.46 121.24 127.35
( 3) N-ANS 61.59 56.09 58.84
( 4) ANS-Me 75.16 66.34 70.75
( 5] S'-Ptm’ 23.50 18.54 21.02
{ 6) A"-Ptn’ 49.39 44.83 47.01
( 7) Pim'-Ms 21.79 16.43 189.11
( 8) A"=Ms 30.13 25.67 27.80
( 9) Is-Te’ 31.28 27.26 29.27
(10) Mo-Ms 27.41 22.50 24.S5
(11) Is-Mo 35.13 31.03 33.08
(12) Gn-Cd 130,75 118.93 124.84
(13) Pog’-Go 84.31 75.65 79.98
(18) Cd-Go 69.24 59.76 64.50
(15) Ii-11° 45.57 40.73 43.1S
(16) Mo-Mi 34.31 29.65 31.98
(173 I1-Mo 32.32 28.18 30.25
(18) S-S’ (FH) 21.48 15.86 18.67

(STANDARDIZED BY KANG GOO HAN)

Fig. 15, Standards of Korean female adult

-2 8—
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2.34
6.11

2.75

4,41
2.48
2.38
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2.23
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SOFT-TISSUE CEPHALOMETRIC ANALYSIS

HOLDAYAY

MAX. MIN. MEAN  S.D. - +
A. SOFT-TISSUE FR. 96.60 73.60 88.70 5.02 7880/ W\ 10
B. NOSE PROMINENCE 22.10 11.10 15.14 2.69 § 1|15l 28
C. SUPE.SUL.DEPTH 6.80 1.70 3.70 1.28 A0 38 ¢ 19
D. SOFT-T.SUB.TO H 11.50 3.40 7.96 2.18 pol 51 18
E. SKEL.PROF.CONVE 5.80 -2.90 1.26 2.14 108 |n $ 10
F. BASIC U-LIP THI 16.80 10.70 13.30 1.39 5 18 L
G. U-LIP STRAIN ME 17.00 11.4C 13.73 1.51 5 1 'L 1
H. H ANGLE 20.30 9.30 14.18 3,01 10/ 1
I. L-LIP T8 H-LINE §5.30 -3.70 4.00 1.84 0 S 9\ I3/ ©
J. INFE.SUL.TO H-L 9.90 0.50 4.07 2.06 P '5 19
K. SOFT-T.CHIN THI 15.70 7.50 11.57 1.89 5 folf1s 2
(STANDARDIZED BY KANG GO8 HAN)

Fig. 16. Standards of Korean female adult

CONCLUSION

For the purpose of the establishment of the treatment goal for adult orthodotics, soft and
hard tissue analyses of the lateral head films of 30 Korean female adults who are television and
movie stars or fashion models has been made. And the comparisons of measured results in the
present study and results obtained from Caucasian, Korean, and Japanese Subjects were made.

The results obtained were as follows.

1. Hard-tissue analysis

(1) The comparison between the present subjects and Caucasion subjects

The present subjects had retruded mandibles and labially inclined maxillary and mandibular
incisors, compared with the Caucasian. And the present subjects were hyper-divergent type with
proclined mandibular incisors.

(2) The comparison between the present subjects and Korean normal female adults (Lee)

In the present subjects, the maxillae were retrognathic and the maxillary and mandibular

incisors were lingually inclined. So, facial profiles in the present subjects were straighter, com-



pared with normal Korean female adult subjects.

(3) The comparison between the present subjects and Japanese normal subjects (Tizuka, et al.)

In the present subjects, the mandible was prognathic and the maxillary and mandibular

incisors were inclined lingually. And the upper facial height and the size of the mandible of the

present subjects were greater than the Japanese normal subjects.

2. Soft-tissue analysis

Of 11 measurements of the soft-tissue analysis, the values of soft-tissue subnasal to H line

and lower lip to H line were out of the Holdaway’s acceptable range. This might be due to the

relatively retruded mandible of the present subjects. The fact that most measurements were

within the acceptable range means that the soft tissue moves with the hard tissue,
3. Standard values and the polygon charts of the present subjects

The standard values, standard deviations, and polygon charts of the present subjects for
Downs, Northwestern, Steiner, Wylie, Tweed, dimensional linear, and soft-tissue analyses were

made.

These items might be good treatment objectives for diagnosis and treatment planning of

adult orthodontics and surgical orthodontics.
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