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Table 1. Model images from magazine publications and
the internet

XA 374 5%, 20074

Table 2. Ages of subjects in model, nonmodel, and anterior
segmental osteotomy groups

Lemon Tree Joongang m & b
Maison Marie Claire MCK Inc.
Allure Allure Korea

Vogue Girl Vogue girl Inc.

House full with happiness Design house Inc.

‘internet hanafos. com

‘Internet images of models were obtained with
permission from their entertainment firms.

Model 279 207 - 345
Nonmodel 216 183 - 281
Anterior segmental 246 185 - 311

osteotomy

Table 3. Cephalometric summary of anterior segmental osteotomy patients

SNA (9 812 + 31 761 £ 30 51+ 16
SNB (°) 714 + 35 737 + 31 26 + 08
ANB () 39 + 18 24 + 28 14+ 17
SN-Go-Gn () 370 £ 124 442 + 6.8 72 £ 128
FMA (°) 289+ 90 394 + 115 -105 + 139
Ul to NA (°) 213 = 28 291 + 47 -19 + 46
Ul to NA (mm) 78 + 12 95+ 11 -17 + 13
Ul to SN (®) 718 + 5b 763 = 6.7 -45 £ 6.3
L1 to NB (°) 346 + 42 296 + 63 50 + 27
L1 to NB (mm) 114 = 28 86+ 35 28 = 21
L1 to Go-Gn (°) 95 + 116 2+ 75 25+ 53
E-line to UL (mm) 11+ 23 -18+ 11 29 + 22
E-line to LL (mm) 34+ 21 -10= 09 44 + 15
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Fig 1. Diagram of linear measurements. 7, Full face
width; 2, full fip width; 3, nose to chin; 4, nose to upper
lip; 5, upper vermilion; 6, lower vermilion; 7, lower lip to
chin; 8, upper vermilion left; 9, upper vermilion right; 10,
bow tip to tip; 71, right angle to bow tip; 12, left angle to
bow tip.
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< BEAE I3 o2 {9 29 F, dukel F3t
H2F 29 SledA A ZHej127he ZE(SAH)E
Adobe photoshop 6.0 & 13)(Adobe Systems Incor-
poration, San Jose, CA, USA. o]3} ZEARA] =3
a3l (Figs 1 and 2) Y&9 S % #HAe
AutoCAD 2005 (Autodesk Korea, Seoul, Korea) L Z

Fig 2. Diagram of angular measurements. 7, Upper
vermilion angle; 2, lower vermilion angle; 3, right bow
angle; 4, left bow angle; 5, central bow angle.

Fig 3. Diagram of the measurements of perimeter and
areas. 1, Total vermilion perimeter; 2, upper vermilion area;
3, lower vermilion area.

29 ol g3te] AZSATH (Fig 3). Aol %ol
A ol T7 9 WAL NE P AE 10
units 2 A3k olo ek ¥ &= el 42e)

#3e A= vmadd. A2FEe gL oo

Linear measurements: 1, Full face width, facial width
measured along a horizontal line through the right and
left corners of the mouth; 2, full lip width, the distance
between the right and left corners of the mouth; 3,
lower facial height, the distance from subspinale to soft
tissue menton; 4, upper lip height, the distance from
subspinale to the most inferior portion of the vermilion
of the upper lip; 5, upper vermilion height, the distance
between the bottom of cupid's bow to the most inferior
portion of the vermilion of the upper lip; 6, lower
vermilion height, the height of the vermilion of the
middle lower lip; 7, lower lip to chin, the distance
between the mid point of the lip commissure line to the
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Model
Non—model
Post—op

Fig 4. Superimposed mean vermilion images of Korean
female models, Korean nonmodels, and post-operative
anterior segmental osteotomy patients.

soft menton; 8, upper vermilion left, the length of line
connecting left cupid's bow tip to upper lip commissure
line; 9, upper vermilion right, the length of line
connecting right cupid's bow tip to upper lip
commissure line; 10, bow tip to tip, the distance
between left and right cupid's bow tips of the upper lip;
11, right angle to bow tip, the distance between the
right corner of the mouth and right cupid's bow tip of
the upper lip; 12, left angle to bow tip, the distance
between the left corner of the mouth and left cupid's
bow tip of the upper lip.

Angular measurements: 1, Upper vermilion angle, the
angle formed between the lip commissure line and the
line connecting cupid's bow tip and mouth corner; 2,
lower vermilion angle, the angle formed between the lip
commissure line and the lower vermilion border from
the corner of the lower lip; 3, right bow angle, the
angle between the vermilion border connecting right
cupid's bow tip to right mouth comer and right cupid's
bow inner slope; 4, left bow angle, the angle between
the vermilion border line connecting left cupid's bow tip
to left mouth comer and left cupid's bow inner slope;
5, central bow angle, the angle between right and left
cupid's bow slopes.
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Fig 5. Superimposed mean vermilion images of pre- and
post-operative anterior segmental osteotomy patients.
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Table 4. Mean and SD values of the measurements for Korean models and nonmodels

Lengths (mm)

Full face width 30.59 2.27
Full lip width 1323 1.05
Nose to chin 16.85 1.26
Nose to upper lip 415 052
Upper vermilion 1.79 0.30
Lower vermilion 3.36 0.33
Lower lip to chin 7.63 0.96
Upper vermilion left 2.24 0.31
Upper vermilion right 2.24 0.31
Bow tip to tip 332 0.36
Right angle to bow tip 5.45 0.52
Left angle to bow tip 5.42 0.52
Angles (°)
Upper vermilion angle 33.61 2.87
Lower vermilion angle .32 3.81
Right bow angle 141.33 6.97
Left bow angle 143.19 753
Central bow angle 138.87 11.60
Others
Total vermilion perimeter 32.32 2.37
Total vermilion area 577.78 87.24
Upper vermilion area 228.19 4875
Lower vermilion area 349.59 5052

32.75 3.04
12.43 1.06 '
1845 159 '
402 053 -
2.22 053 ¢
2.99 059 !
9.29 1.35 ¥
2.56 048 !
258 0.4
2.98 035
554 058
551 052
3865 917
4873 820
13835 444
139.04 379
145.7 6.10
29.92 2.41
521.90 113.32
236.91 56.66
28499 69.29

~not significant; o < 0.05; ' p < 0.0L; ¥ p < 0.001.

o] Fo] Wtt. =3, AEwed F¢ Eol(upper
vermilion)9} 25 7+ % (upper vermilion angle), 3l<=
2] Zo](lower lip to chin)®} central bow angle-2 -5
2d FolA gkt wHd stFe FU Eo
(lower vermilion), 3}&<9 FZ4% Zr:(lower
vermilion angle), Cupid's bow tipZte] 7 ](bow tip to
tip), Y2 &9 (total vermilion perimeter)$} 5}
2] WA (lower vermilion area)S % Zdl oA

A7} #Sh

o2y, Aol Zol(nose to upper lip), Cupid's
bow tipo| A FZ}E74X] 2] A ol(right angle-bow tip,
left angle-bow tip), right bow angle®} &9 HA
(upper vermilion area)& A 2] B3 X & Ho] B
Aoz Folidol qUSUTt (Table 4).

Gfo A} PUTAUSE VL BAY 4% A%
wAME Febd dF ZA(full face width), 4%
¢ £9 =oj(upper vermilion), & F = 4%
&l ¥

o] (upper vermilion left, upper vermilion right),
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Table 5. Mean and SD values of the measurements for the anterior segmental osteotomy patients pre- and post-operatively

Lengths (unit)

Full face width 31.64 241 30.72 0.86

Full lip width 1342 1.17 12.98 0.78 -
Nose to chin 18.46 1.10 1855 0.59 -
Nose to upper lip 45 046 49 0.23 ¢
Upper vermilion 2.26 043 185 031 !
Lower vermilion 3.31 052 311 0.31 -
Lower lip to chin 8.39 0.7 3.68 0.54 -
Upper vermilion left 271 0.42 2.31 0.36 '
Upper vermilion right 279 0.44 2.33 0.34 '
Bow tip to tip 331 053 291 027 )
Right angle to bow tip 5.98 0.76 574 0.25 :
Left angle to bow tip 573 0.81 531 041 !

Angles (°)
Upper vermilion angle 27.13 469 24.59 5.64 -
Lower vermilion angle 40.74 6.45 41.64 3.77 -
Right bow angle 125.44 9.14 12671 . 846 -
Left bow angle 12431 1156 12236 12.11 -
Central bow angle 1269 11.87 121.06 8z -
Others

Total vermilion perimeter 31.40 3.26 30.82 4.66 -
Total vermilion area 573.79 53.03 502.20 107.07 -
Upper vermilion area 248.77 77.98 204.01 57.88 ’
Lower vermilion area 325.02 12471 208.19 64.22 -

-not significant; "p < 0.05; "p < 0.01; ¥p < 0.00L.

S(upper vermilion angle, lower vermilion angle),
Cupid's bow F-9Je] Zt%(right bow angle, left bow

Cupid's bow tip7+e] A zl(bow tip to tip)?} Cupid's
bow tipol| Al FZ}E71R] 2] Zo|(right angle-bow tip,

left angle-bow tip)s % ol Folrm 4Feo
HZ (upper vermilion area)= EAH o Z 8§ 5A
Zol . 2ejuh, Aee] Aeol(nose to upper lip)e
& T foA A 718 T) (Table 5).
& F 84 29 93 49 29 29 v
A BkeHH =2 Zol(nose to chin), AslEe] Zo]
(nose to upper lip & Lower lip to chin), Cupid's bow
tipzte] Ael(bow tip to tip), 4, SEES AR 24
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angle)9} &t&4=2] WA (lower vermilion area)o] E7|
HoZ Fogt Aozt Utk 281, = AH} &
of BAALE o3 HEE BAW it g
Z 7 (full face width), A2&<2] o] (upper vermilion),
Cupid's bow tipell X F2H7b2] €] A o|(right angle-
bow tip, left angle-bow tip)9} AHZ4=2] WA (upper
vermilion area)& 4% Fo| fHEd F3 v]5=23
$x2 HYT (Table 6).
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Table 6. Mean and SD values of the measurements for post-operative anterior segmental osteotomy patients and Korean
models

Lengths (unit)

Full face width 30.72 2.14 30.59 227 -
Full lip width 12.98 1.29 1323 1.05 -
Nose to chin 1855 1.29 1685 126 !
Nose to upper lip 49 052 415 0.52 \
Upper vermilion 1.8 0.25 1.79 0.30 -
Lower vermilion 311 0.50 3.36 0.33 -
Lower lip to chin 8.68 0.83 763 0.96 '
Upper vermilion left 2.31 0.32 2.24 031 -
Upper vermilion right 2.33 0.28 2.24 0.31 -
Bow tip to tip 291 0.37 3.32 0.36 !
Right angle to bow tip 574 0.70 5.45 0.52 -
Left angle to bow tip 5.31 0.73 542 0.52 -
Angles (°)
Upper vermilion angle 24.59 2.99 3361 2.87 '
Lower vermilion angle 4164 6.92 54.32 381 *
Right bow angle 12671 7.53 141.33 6.97 N
Left bow angle 122.36 9.59 143.19 753 '
Central bow angle 121.06 11.96 138.87 11.60 '
Others
Total vermilion perimeter 3032 2.98 32.32 2.37 -
Total vermilion area 502.20 98.10 577178 87.24 :
Upper vermilion area 204.01 42.40 228.19 4875 . -
Lower vermilion area 298.19 70.42 349.59 50.52 i

- not significant; p < 005, "p < 0.0L; Fp < 0.001.
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ORIGINAL ARTICLE

The frontal characteristics of esthetic lips and lips after
anterior segmental osteotomy in Korean females

Beom-Suk Lee, DDS, MSD," Yoon-Goo Kang, DDS, MSD,”
Tae-Ho Yoon, DDS, MSD® Yoon-Ah Kook, DDS, MSD, PhD’

Objective: The aim of this study was to determine firstly the characteristics of esthetic lips in Korean
females and secondly to measure the changes of the lips before and after anterior segmental
osteotomy in bimaxillary protruded patients. Methods: Samples consisted of 30 models and 26
nonmodels, and 10 patients who had received anterior segmental osteotomy. Twelve linear
measurements, 5 angular measurements, and the lip perimeter and area were measured. These results
were compared for each group using unpaired and paired t-tests. Results: Full face width, nose to chin,
upper vermilion height and angle, lateral heights at the point of the tips of Cupid's bow, central bow
angle, and the lower lip to chin lengths were significantly greater in nonmodels than in models.
However, overall lip width, lower vermilion height and angle, tip-to-tip of Cupid's bow lip perimeter, and
lower vermilion area were greater in models than in nonmodels. Comparison of before and after anterior
segmental osteotomy revealed that the values for the upper vermilion and lateral heights, the angle to
Cupid's bow tip lengths, and upper vermilion area of post-operative patients had become similar to
those of Korean female models. Our findings demonstrated that Korean female models have a fuller
lower vermilion & thinner upper vermilion compared with nonmodel controls, as determined by the
vermilion heights, angles, and areas. Conclusions: It will be helpful for clinicians to use these
measurements as guidelines for improving patients' facial esthetics. (Korean J Orthod 2007;37(5):
331-40)

Key words: Facial esthetics, Anterior segmental osteotomy, Frontal view of the lips, Vermilion
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