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Fig 2. Spirit level. A, Two spirit levels are attached to the plastic hair band for recording patient posture;
B, superior spirit level for confirming right/left tilting; C, lateral spirit level for confirming sagittal tilting.

Fig 3. A, Camper’s plane; B, establishment of true horizontal plane: rotation of Camper's plane; C, axial
reference plane: passing through soft tissue nasion, paralfel to the established true horizontal.
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Fig 4. Reference planes. A, Axial reference plane:
passing through soft tissue nasion, parallel to the
established true horizontal; B, sagittal reference
plane (mid-sagittal plane): passing through soft
tissue nasion and midpoint of both tragus,
perpendicular to the axial reference plane; C,
coronal reference plane: passing through soft
tissue nasion, perpendicular to the axial reference
plane and mid-sagittal plane.

P
|

+), Bshe yE (3 + 3k ), A3 E 23 4,
o3 ¥ Ze] A A} (Fig 5).

Rapidform 2004 T2 18-S o] &3t 331 A
Gl thE T} 22 29719) ot A=z A=A S A
A3tHth (Fig 6).

1) Tr (trichion): o|vte] 3w, olule] A FG
45 2) G (glabella): ¥Z F=4 A Alo]g] 29 2
ol £4; 3) N (soft tissue nasion): o] 7}$} . A}o]
9] 7V <t% A, 4) En (endocanthion): AdolA B
ol W A2 (FEA); 5) Ex (exocanthion): A A
Holg 93 2 (%Z4); 6) Pn (pronasale): I
ZZHWA; 7) Sn (subnasale): 28} Aéeo] AA
€ A Q15 3% EAH; 8) Al (nasal ala):
Bl o] oz} (%=4); 9) ULP (upper lip point):
Al 5 A, dedte EXH(FEA); 10)
Ch (cheilion): ¥1728] 9] 4 (¥Z4); 11) Li (labialis
inferius): 3hee] HAWA; 12) B” (soft tissue B
point): ol FHAA, 13) Pog” (soft tissue
pogonion): 7FF A¥to g =& EHEA; 14) Me’
(soft tissue menton): B¢ 3}, stete] &4 5

rlo x

3% HIOIA AHUE 0188 BAMEIRIO O HEX] Y= 24

Fig 5. Coordinate system and zero point (soft tissue
nasion). X axis, right: -, left: +; Y axis, superior:
+, Inferior: -; Z axis, anterior: +, posterior: -.

el 91415 15) FT (fronto-temporal point): temporal
lined] 5% Fio gle Hoz ZHANE 713
A, A E 71T ol 94X H(%2A); 16)
Tra (tragus): SWA Holx AFYo HAHuA
(%434); 17) CK (cheek point): nasal ala-tragus &
ZAXA 3} exocanthion-cheilion AZAA 9] wa}A (%=
A); 18) Go” (soft tissue gonion): 3ttt F9)¢]
A2 (F=A); 19) Zy (zygomatic point): 45° &H
A #FHE FARY HH(FSA).

Fig 69 427 A&A 2970 3 W] &7} 53
A 27 A 0 & 238]o AA A gstich o A
HE ARE wolls ASHo] AU AFHEE 3
A FAE AR L AZSHE A T A 3
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line® 2 Uxold oz YA J4L 743k
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WAool g 33 43S 45° AN F gzt
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Fig 6. Soft tissue landmarks: T7ri, trichion; G,
glabella; N’, soft tissue nasion; En, endocanthion;
Ex, exocanthion; Pn, pronasale; Sn, subnasale; A/,
nasal alare; ULP, upper lip point; Ch, cheilion; Lj,
labialis inferius; B, soft tissue B point; Pog’, soft
tissue pogonion; Me’, soft tissue menton; FT,
fronto-temporal point; Tra, tragus; CK, cheek point;
Go’, soft tissue gonion: Zv, zygomatic point.

Fig 7. X, Y, Z value of each landmark appears on the
left side of the monitor and each value is transferred
to the Microsoft Excel program.

Microsoft Excel T2 o2 $ZE3dla AAHAT
(Fig 7). A5 <) A% & 5314 23 A 0.2 28] 2
g+ & Microsoft Excel Z23# 02 £29 X Y,
Z %9 W3 FTUAE T 13 AEH Y
X, Y, Z 23 & independent t-testE Fta] J1d 7te)
EARACR fel@ Aol deR) Yol
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3 FHAFAA Y ASE A8 g Zol T A
247 A ASZE 4370, F vector 1t AEFE
8N, AS A 3t vl& 29708 AAFEA

Linear measurements

1) Tri-G; 2) G-N’; 3) N'-Pn; 4) Pn-Sn; 5) Li-B; 6)
B’-Pog”; 7) Pog’-Me"; 8) Anterior face height: N'-
Me’; 9) Anterior face height: N™-Me” (vertical); 10)
Forehead height: Tri-N"; 11) Forehead height: Tri-
N (vertical); 12) Upper face height: N"-Sn; 13)
Upper face height: N"-Sn (vertical); 14) Lower face
height: Sn-Me”; 15) Lower face height: Sn-Me’
(vertical); 16) Mandibular ramus height: Tra-Go’
(Rt/Lt); 17) Mandibular body length: Go’™-Me (Rt/
Lt); 18) Upper face width: Ex(Rt)-Ex(Lt); 19)
Middle face width: Tra(Rt)-Tra(Lt); 20} Lower face
width: Go'(Rt)-Go’(Lt); 21) Nasal width: Al(Rt)-
Al(Lt); 22) Philtrum width: ULP(Rt)-ULP(Lt); 23)
Mouth width: Ch(Rt)-Ch(Lt); 24) Tri-FT (Rt/Lt);
25) Tri-Ex (Rt/Lt); 26) Tri-Tra (Rt/Lt); 27) N-FT
(Rt/Lt); 28) FT-Tra (Rt/Lt); 29) En-Ex (Rt/Lt); 30)
Ex-Tra (Rt/Lt); 31) Al-Ex (Rt/Lt); 32) Ex-Ch (Rt/
Lt); 33) N™-Al (Rt/Lt); 34) Al-Tra (Rt/Lt); 35) Tra-
Ch (Rt/Lt); 36) Tra-Go™ (Rt/Lt); 37) Al-Ch (Rt/Lt);
38) Al-Pn (Rt/Lt); 39) Al-Sn (Rt/Lt); 40) Ch-ULP
(Rt/Lt); 41) Ch-Li (Rt/Lt); 42) Ch-Go” (Rt/Lt); 43)
Go-Me (Rt/Lt); vertical: Y & gt 79 Ae

AZAZ Agde ¥ d AEE Xy, Yy, 2), X,
Yo, Z2)BE S V(XX (Yo YD+ (Z-Z) & BFTh
Z 329 AdellA F Hze] A AR E ALt

Angular measurements

1) Nasofrontal angle: G-N’"-Pn; 2) Nasomental
angle: N'-Pn-Pog”; 3) Nasofacial angle: N'-Pn.L
G-Pog”; 4) Transverse nasal prominence (Zy(Rt)-
Pn-Zy(Rt)); 5) Transverse upper lip prominence
(Ch(Rt)-ULPm-Ch(Lt)); 6) Transverse mandibular
prominence  (Go (Rt)-Pog -Go"(Lt)); 7) Right
mandibular plane angle (Tra(Rt)-Al(Rt) LGo (Rt)-
Me’); 8) Left mandibular plane angle (Tra(Lt)-Al
(Lt) LGo (Lt)-Me").
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Table 1. Mean measurement values on lateral cephalogram

Male Female
(*exp., N=30) (**normal) (xexp., N=30) (**normal)

Mean SD Mean SD Mean SD Mean SD
SNA (°) 821 2.2 825 32 823 2.1 816 32
SNB (°) 795 2.5 80.4 31 795 19 79.2 3.0
ANB (©) 2.6 1.0 2.1 18 2.8 14 25 18
Sum (°) 392.0 48 390.3 55 392.6 52 3932 52
SNLMP (°) 318 41 303 55 32.8 52 334 51
Upper lip (mm) 0.3 15 -0.7 2.2 -0.2 14 -0.9 22
Lower lip (mm) 1.6 14 05 2.3 0.7 16 06 2.3
G-Sn/Sn-Me' 10 0.0 11 01 10 0.1 11 01
Sn-Stms/Stmi-Me’ 05 0.0 05 02 05 0.1 05 02
Ul to SN (°) 106.4 42 1087 5.7 1071 38 106.9 6.0
IMPA (°) 946 51 %6 6.6 94.2 53 959 6.4

xexp, Experimental group; **normal, Korean norm;? SD, standard deviation.

Linear distance ratios

1) Forehead height (Tri-N")/Mn. width (Go (Rt)-
Go (Lt)); 2) Upper face height (N"-Sn)/Mn.
width(Go”(Rt)-Go (Lt)); 3) Lower face height (Sn-
Me")/Mn. width (Go”(Rt)-Go’(Lt)); 4) Anterior face
height (N"-Me")/Mn. width (Go’(Rt)-Go’(Lt)); 5)
Anterior face height (N'-Me’)/Zy(Rt)-Zy({Lt); 6)
Interendo—canthion distance (En(Rt)-En(Lt))/Nasal
width (Al (Rt)-Al(LY)); 7) Mouth height (ULPm-
Li) /Mouth width (Ch(Rt)-Ch(Lt)); 8) Lower face
height lower 2/3 (Li-Me")/Mn. body length
(average of both Go’-Me’ linear distance); 9) Mn.
ramus height ("Tra(m)-"Go (m))/Anterior face
height (N"-Me"); 10) Upper face height (N"-Sn)/
Lower face height (Sn-Me”); 11) Total anterior face
height (Tri-Me")/Zy(Rt)-Zy(Lt); 12) Forehead
height (Tri-N")/Forehead width (FT(Rt)-FT{t));
13) Upper face height (N"-Sn)/Zy(Rt)-Zy(Lt); 14)
Mouth width (Ch(Rt)-Ch(Lt))/Interendocanthion
distance (En(Rt)-En(Lt)); 15) Mn. width (Go’(Rt)-
Go’(Lt))/ Interexocanthion width (Ex(Rt)-Ex(Lt));
16) Ex(R)-En(Rt)/En(Lt)-Ex(Lt); 17) En(Rt)-
En(Lt)/En(Lt)-Ex(Lt); 18) Tri-G/Sn-Me”’; 19)
G-Sn /Sn-Me"; 20) Facial depth ULPm; 21) Facial
depth Li; 22) Facial depth B"; 23) Facial depth Pog”;

24) Facial depth Me; 25) Facial depth FT(Rt); 26)
Facial depth FT (Lt); 27) Facial depth Zy (Rt); 28)
Facial depth Zy (Lt); 29) Facial depth Pn; “m:
median point; facial depth: Z & k2] ¥]-&(ratio)
2 BA7|EHET A 4,

ARE AFFES] AFFS AFdz A
3lH Tt SAS version 8.2 (SAS, Cary, NC, USA)E
o] &3l BAXNYE ey, Y 4z HEy ¥
FHUAE T3 F independent t-test® F 7t B
AR o2 Fogt Afo|7b JEA] Lotr )

el FEREAN AS3E @5 A F
BEA9] AZX"9} independent t-testE o] -£5Ho]
H et ¥lw 3t B dFuge 3 Aol FA
w3t} BAAQJ Fart g o > 001

Soft tissue nasiong (0,00)2.2 & o T} A=A
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Table 2. Coordinate value (X, Y, Z value) of landmarks (mm)

X Y z
Male Female Male Female Male Female

Mean SD Mean  SD Mean  SD Mean  SD Mean  SD Mean SD
N 000 000 000  0.00 000 000 000 000 000 000 000 000
Tri 016 053 036 069 7519 809 7713 478 -2022 877 -2022 848
G 000 052 029 050 = 2140 520 2121 448 == 299 190 144 258 =
Pn 003 068 018 007 -3792 359 -3418 372 == 2134 315 1972 310 =
Sn -004 070 015 083 -5230 337 4797 455 x=x 922 415 818 359
Li -007 067 039 076 = -867 418 -7904 537 =+ 1082 502 984 5H¥
B’ 006 047 050 079 = -9404 447 877 537 == 360 530 299 622
Pog’ 005 052 047 073 = -10607 503 -10080 577 %+ 354 558 261 756
Me' 003 056 05 08 -12073 600 -11372 569 #+ 964 869 -905 891

Al-Rt -1959 18 -1883 150 -4318 315 -4055 349 = -146 360 -080 321
Al-Lt 1931 187 187 153 -4327 316 -4060 331 == -183 361 -071 290
Tra-Rt -7826 341 7415 296 =+ -3260 314 -2906 507 #x-8895 582 -8471 545 #x
Tra-Lt 7826 341 7415 296 = -3260 314 -2006 507 ==-8954 599 -8373 579 =
En-Rt -1929 174 -1818 204 = 546 233 =355 259 x= =775 155 675 18 =
En-Lt 1941 141 1811 181 == -546 245 -314 25 = 775 169 -660 158 =
Ex-Rt -5369 310 5262 293 + -438 264 -250 339 =-1967 29% -1805 291 =
Ex-Lt o364 303 5234 266 -483 238 -196 323 *++-1881 280 -17834 290
ULP-Rt -659 134 567 112 = 6540 382 -6051 405 = 1254 459 1113 443
ULP-Lt 631  1.06 574 084 * -6579 386 -60.50 408 =+ 1238 472 1113 443
Ch-Rt -2690 236 -2452 174 = -Ti84 301 -7210 412 == 229 498 -354 550
Ch-Lt 2537 231 2439 198 -7764 326 -7166 426 *+ -163 489 -28 524
FT-Rt  -4698 320 4462 475 = 4768 577 4052 447 -2280 607 -1935 599 =
FT-Lt 4661 339 4313 524 = 4837 536 0034 44 -2277 597  -1841 618 =
CK-Rt -443 418 -4533 287 -4101 308 -3891 366 * -821 378 550 359 =
CK-Lt 434 3% 4771 287 -4159 341 -3891 319 = 78 400 -540 362 *
Zy-Rt -609 389 -5959 250 -2984 378 -2698 282 =-1938 361 -1688 381
Zy-Lt 6097 408 5966 369 -3020 350  -2636 287 =+-1911 449 -1628 393 #
Go'-Rt -6334 38 -B872 38 == -879 704 -5 692 x-7492 714 7142 671 =
Go’-Lt 6406 4.06 5021 389 = -8290 758 -7939 621 =-7346 671 -6901 639 =

* Statistically significant difference between male and female at p < 0.05; **, statistically significant difference between male
and female at p < 0.01; SD, standard deviation.

=9 #Hx9 B EFUAE 7oA (Table 2). JUE 23 ae H XEAE G, Li B, Tra
AN EBRE B¢ Trad] $HE Avhe g (RYLY), En (RYLY), Ex (RY), ULP (RY/LY), Ch (RY),
stlem 2 A% Trad X, Y #Ee 24 Yehgth FT (Rt/Lt), Go” (Rt/Lt)o] SAFH R {3t 2}
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Table 3. Three-dimensional linear distance (mm)

3X cOId AFAE Olsst M IEIAIR] O IR

]
AL
Iz

Measurement (mm) Male Female Significance

Meon SD Mean SD

Tri-G 58.92 1046 54.73 590

G-N’ 21.69 510 2744 446 ik

N’-Pn 4351 357 3959 3.66 o

Pn-Sn 1898 2.57 1812 251

Li-B 11.26 232 12.14 263

B'-Pog’ 12.03 4,02 12.18 365

Pog’'-Me' 19.74 6.66 1748 523

Anterior face height (N'-Me') 121.42 6.03 114.41 589 ok

Anterior face height (N'-Me')-v 12041 6.00 11372 569 ok

Forehead height (Tri-N') 78.17 9.64 80.13 554

Forehead height (Tri-N')-v .13 811 77.13 473

Upper face height (N’-Sn) 53.26 346 4840 452 Hok

Upper face height (N'-Sn)-v 52.11 342 4797 455 ok

Lower face height (Sn-Me') 71.23 6.87 68.25 482

Lower face height (Sn-Me')-v 68.30 6.02 65.74 4.25

Mn. ramus height (Tra-Go') 55.06 5.78 54.49 6.01

Right Mn. ramus height (Tra(Rt)-Go’ (Rt)) 54.68 591 53.93 6.49

Left Mn. ramus height (Tra(Lt)-Go’(Lt)) 55.17 6.23 55.04 582

Mn. body length (Go'-Me') 99.25 6.65 92.14 452 K%

Right Mn. body length (Go'(Rt)-Me') 99.52 6.28 93.31 463 *%

Left Mn. body length (Go'(Lt)-Me') 98.54 706 90.98 480 ok

Upper face width (Ex(Rt)-Ex(Lt)) 106.75 6.13 104.98 547

Middle face width (Tra(Rt)-Tra(Lt)) 156.57 6.30 148.32 592 *o

Lower face width (Mn. width, Go’(Rt)-Go’(Lt)) 127.38 743 118.01 741 *%

Nasal width (ANRt)-AKLL) 3859 380 37.60 2.86

Philtrum width (ULP(Rt)-ULP(Lt)) 12.85 2.29 11.43 1.86 *

Mouth width (Ch(Rt)-Ch(Lt)) 51.28 457 4394 3.60 *

* p < 0.05 *+ p <001, v, linear distance through true vertical; Mn, mandibular; SD, standard deviation.

ol2 Jehdod, YA E Tri, FT RY/L)E A ¢
T BE ASHAA FATgH R Fol3 Aol &
e} Z&d A e G, Pn, Tra (Rt/Lt), En (Rt/Lt),
Ex (Rt/Lt), FT (Rt/Lt), CK (Rt/Lt), Zy (Rt/Lt),
© Go” (Rt/Lve] @y el BAEH o2 {o]gh 3lo]
£ vEhit.

SRR X LAUM =2 H2l H=8!

ARE F8 A ASFgEY Hid FFTHARE
T} (Tables 3 and 4). 'FE ¥ wdI& of
G-N’, N’-Pn, anterior face height (N"-Me"), anterior
face height (N"-Me")- true vertical distance, upper
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Table 4. Three-dimensional bilateral linear distance (mm)

Male Female

Measurement (mm) Right Right Left

Mean SD Mean SD Mean SD Mean SD
Tr-FT 5491 521 5416 496 53.29 515 50.98 6.00
Tri-Ex 96.37 7.49 96.58 7.33 9.19 476 95.17 480
Tri-Tra 149.88 5.83 14997 581 145.30 4.24 144.47 431
N'-FT 70.72 561 70.92 576 69.79 491 69.51 494
FT-Tra 108.56 6.62 109.45 6.68 106.76 6.16 107.17 6.54
En-Ex 36.35 2.99 35.83 3.09 36.38 3.09 36.16 313
Ex-Tra 78.50 5.06 79.63 4838 75.06 461 7467 481
Al-Ex 5490 3.33 54.23 349 53.84 350 54.10 3.01
Ex-Ch 80.51 3.05 79.9 3.5 76.63 3.82 76.76 403
N'-Al 4741 3.27 4739 3.25 44.86 3.39 4485 317
Al-Tra 105.65 502 105.87 5.36 101.27 6.03 100.58 6.20
Tra-Ch 110.78 532 111.88 499 10457 6.75 104.24 6.89
Tra-Go’ 5478 583 55.34 6.22 53.93 6.49 55.04 582
Al“Chv 35.44 2.4 35.17 2.62 32.40 291 31.34 2.64
Al-Pn 30.54 2.36 30.65 2.08 28.87 1.52 2843 1.64
Al-Sn 24.10 243 24.13 2.09 22.43 164 22.03 1.32
Ch-ULP 2151 2.80 26.69 2.87 26.78 1.90 26.05 2.23
Ch-Li 30.17 277 29.60 2.67 29.27 245 28.30 2.39
Ch-Go’ 82.12 580 8L.85 6.16 76.58 516 75.44 5.86
Go'-Me' 99.75 6.56 98.75 7.19 93.31 463 90.98 480

SD, Standard deviation.

face height (N'-Sn), upper face height (N'-Sn)-
true vertical distance, mandibular body length
(Go"-Me"), middle face width (Tra(Rt)-Tra(Lt)),
lower face width (Go”(Rt)-Go’(Lt)), philtrum width
(ULP(Rt)-ULP(Lt)), mouth width (Ch(Rt)- Ch(Lt))
7} BAA 02 {93 2ol E YE T} (Table 3).

SR EAdte AT AF FEL 99 A
2| & 247 At vwstg e Yy 2% 293
o FATgALZ {7 Aelzt ATk (p < 0.01)
(Table 4).

22

&= veotortO] SRIRIA 21 (°)

A¥ vectorte] 3319 A
ZHO) S AAVS T o F} _ﬂ-_—rj:] 28 3T} (Table
5). ¥ 7te] ¥l A nasofrontal angle (G-N"-Pn),
transverse nasal prominence (Zy(Rt)-Pn-Zy(Lt))7}
BATHZ F23 2o E UML) (Figs 8-10).
2t AEEZE H2IO| HIZ(ratios)

F2 A ASYEY
Y FFEHUAE T
12)

H] & (ratios)S A A+a}tod
3ttt (Table 6) (Figs 11 and
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Table 5. Three-dimensional angle (°)
Measurement (°) Male Female Significance
Mean SD Mean SD

Nasofrontal angle (G-N'-Pn) 141.59 4.86 146.67 559 ok

Nasomental angle (N'-Pn-Pog’) 136.07 438 13550 436

Nasofacial angle (N'-PnL G-Pog’) 29.19 247 29.59 3.06

Trans nasal prominence (Zy(Rt)-Pn-Zy(Lt)) 11157 329 116.15 467 *ox

Trans upper lip prominence (Ch(Rt)-ULPm-Ch(Lt)) 107.04 5.68 105.90 6.55

Trans Mn prominence (Go'(Rt)-Pog’-Go'(Lt)) 76.07 5.14 75.52 511

Right Mn plane angle (Tra(Rt)-Al(Rt) L Go’ (Rt)-Me') 20.20 5.66 18.65 435

Left Mn plane angle (Tra(Lt)-Al(Lt) LGo'(Lt)-Me') 20.65 525 1897 442

*x p < 001, Trans, transverse; Mn, mandibular; SD, standard deviation.

Fig 8. Transverse nasal prominence (male: 112°, Fig 9. Transverse upper lip prominence (male:
female: 116°). 107°, female: 106°).

Fig 10. Transverse Mn. prominence (male: 76°, Fig 11. Linear distance ratio between lip height
female: 76°). and width (2:5).
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Table 6. Linear distance ratios

Male Female

Measurement Mom  SD Moo D Significance
Forehead height (Tri-N’)/Mn width (Go'(Rt)-Go'(Lt)) 062 008 0.68 0.06 *k
Upper face height (N’-Sn)/Mn width (Go’(Rt)-Go'(Lt)) 042 0.04 041 0.04
Lower face height (Sn-Me')/Mn width (Go'(Rt)-Go'(Lt)) 0.56 0.06 058 0.04
Anterior face height (N'-Me')/Mn width (Go'(Rt)-Go'(Lt)) 0.96 0.06 097 0.06
Anterior face height (N'-Me')/Zy(Rt)-Zy(Lt) 100 007 0.96 0.05 *ox
Interendocanthion distance (En(Rt)-En(Lt))/Nasal width (Al(Rt)-AlLt) 101 011 097 010
Mouth height (ULPm-Li)/Mouth width (Ch(Rt)-Ch(Lt)) 0.40 0.06 0.38 0.06

Lower face height lower 2/3 (Li-Me')/Mn body length (average of both
Go'-Me'linear distance)

Mn ramus height (average of both Tra-Go’)/Anterior face height (N'-Me’) 0.48 0.05 0.45 0.06

041 007 043 0.05

Upper face height (N’-Sn)/Lower face height (Sn-Me’) 0.72 0.09 0.76 0.11
Total anterior face height (Tri-Me')/Zy(Rt)-Zy(Lt) 161 0.08 162 0.11
Forehead height (Tri-N')/Forehead width (FT(Rt)-FT(Lt)) 0.92 0.11 0.84 0.10 ok
Upper face height (N'-Sn)/Zy(Rt)-Zy(Lt) 0.41 0.04 0.44 0.04 *k
Mouth width (Ch(Rt)-Ch(Lt))/Interendocanthion width (En(Rt)-En(Lt)} 136 0.8 133 015
Mn width (Go’(Rt)-Go’(Lt))/Interexocanthion width (Ex(Rt)-Ex(Lt)) 113 008 120 009 %
Ex(Rt)-En(Rt)/En(Lt)-Ex(Lt) 1.01 0.03 1.02 0.04
En(Rt)-En(Lt)/En(Lt)-Ex(Lt) 1.01 0.14 1.09 0.13 *
Tri-G/Sn-Me' 0.80 0.09 0.84 0.17
G-Sn/Sn-Me’ 1.12 012 1.05 0.17

*x, p < 005 *+, p < (0.01; SD, standard deviation.

e 7y

Fig 12. A, Forehead height (Tri-N)/Mn width (Go'(Rt)-Go'(Lt)), upper face height (N-Sn)/Mn width
(Go'(Rt)-Go’(Lt)), lower face height (Sn-Me)/Mn width (Go (Rt)-Go'(Lt)); B, anterior face height
(N'-Me")/Zy(Rb-Zy(Lt) = 1/1; C, lower face height lower 2/3 (Li-Me’)/Mn body length (average of both
Go’-Me’ linear distance) = 2/5.
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Table 7. Linear distance (Z value) ratios

Measurements Ratio (Mdle and female)
FT (Rt) 15'
FT (L 15
Zy (RY) 15"
Zy (Lt) 15
Pn 14’
Sn 5
ULPm 7
Li 6
B’ 1
Pog” 1
Me’ g

" it is located posterior to Sn.

QIO = HEH2IO] 7 MEO| HIg

PAF-9 F2 ASAHLY Z HF 9 v &S T3
t} (Table 7, Fig 13). %945 0012 independent
t-test A3 2E FEAAN G 7 FAZH R
frel gt Ael7t gl

n &

TG SgAe A AzA Fx2Fd F
FHAY dAE 2%, A%, A% 59 dxez
TAH Sl BEA L Az 9] Wdolut 74 |

=1
2% 5o 99 70, Az e 32AS s
A

A dxdd o8 dFdctn sHem, Zylinski
E12 olm ol visual impacts @ZA 9] Tz} A
A<l v &l 3] 2F Aty st HH AzRF
= 3}dA0E APstes HHHOE M B AFT A
AE A A8 7 A7) EA 2 A gl
FHI Yom B APFiMe 1 F 23 & 37
AAR o & 74 2 AdstHA vimwa & Whyo] &
olaln &g A|zte] Fx AR FHo] e 3
A golA 2 E o] &8t

#9gd o] FEAAE natural head positiono 2
319t} Ferrario 5°& QFAR-9] 3214 AZHE

o

A

3% HOIK AIMAS 0IRE HAIMSIXIO| OIF XX W&

AL

nl

Fig 13. Z value ratios. FT/Zy/Pn/ULPm/Li/Me’
-1/-1/1/0.5/0.5/-0.6.

% Cied
AxA L 0] de ZF 0]
gHAH O F Hod F & 2ot} & FHA
Al b dz2e] 33 AS7kd] ¥EE & £ 9}
o AlREH, gt 2 A7 E v nE A
o] ¥ natural head positiong ®3t9th. Cooke$}
Wei'®e 2214 3 natural head position& &4
ol o ALY u A= WglFe] 3° nyho| gl
At 2y FHell ALE Fol 29 Lol
natural head positionS A& &= JAoY A7
o 7} AL A9 52 E ¢ 91, 270 29
2 ARt Golr #YP & oz HYPFe F
FAAE A 4+ glth U 4328 315
ol-&3std &Y A Hax FRAMNE A E o
Atk

339 YAl FBoNN ASHE Farkas' 7} A
A& RE A8 I, Ferrario $°0] A9k CK
point, 18] 3 %] A|<tet zygomatic pointE 37}
ach B =R ALE AZAFL o4 93 AF
o] &olstm HHE Ao T2 Aoz FHEHII}
Rapidform 2004 T2 A 3314 LAl GAHd)
AZdE A3 o =238 Yo 24€E F5A7}
Aoyt #GE fui} 7|Fo] vt ER AZvict o
HHA BEE F7F AT A dHBE HEAE
32 fdA G delM Aok A1) Ferrario

=42 Camper’s plane Tra (Rt)-Tra ()& 208

1o 0 rfo

Rodr g

i
o
L 1=
C‘S_

I
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75° 73 31 Al Z1A #EH A dX @ 3}
Ko, o] A= Aoyt Ao F@sA dAs
3 3t B APdA AZF7]EEHEL Camper’s
planed Tra (Rt)-Tra (LH)E Fo2 75 AW A
& Hwol| HaoldAa AFE YA (soft tissue
nasion)< AuvE FHo g st A EEH L
A&F71EHHl F2Ho|dAM X FE 9-Y F¥ tra
9] FH(Tm)E vt HHoz dHst) 2447
WA AA ol o] &E Tm pointe HH =23 A
= 943t 44 3344 dH 2d(Fig 149
FH A 71EHeE o4 F ST} Ferrario 5
FAES] 3244 <H B2dE 8wd o Tm pointet
Camper’s planes 7|22 %/4919] 334 ¢t &
d3 FHAG ASHE AL o £4
Rapidform 2004 Z218 o] a4 g F%A
oA N, Al (Rt), Tra (Rt), Tra (LtY)E Ao A
23 FAFAE AT T A 2509 pointE AF
8tttk Nasal ala® 7|8 HS A of 34
< o] &stg o, ol I UrLEME $=
nasal ala®l $%& A1&3d Camper’s planeS A3
g AT e HE F 7] "otk

N"-Pn9] AlS#2 G2 H & #h& Ho|r, Pn
Y, Z H#E & FA Gt AAETD O] A
A Aoz Yepyttt Nasofrontal angle (G-N"-Pn),
transverse nasal prominence (Zy(Rt)-Pn-Zy(Lt))=
AL AR FATAH 2 froatA AA UE
%on olg kAR FUAQd 29 EEEI A
ARG dR A o EEH ] vhe RS 9|3t
A= @2 Ze AR S ¥ ol A S
ME o EE2HAUTE A S 3AYF LR o E F
At

2% Z 7 (philtrum width)& 2% ULPZte] AdE
AEste Fation FATgHoZ fFostA Fa7t
AR o £ go 2 veigt duy & A3y
TGRS Ao Az Fa AF HwodA <l
FEAL T3 guE /K Aoz Algdth
Transverse upper lip prominence= 24 z}z}; 107°,
106°2 YEgen, ASHAA £ FHQ0 3¢ &
25§ YEriY

E3 E AT 2 3= A AR Al
X9 ARG E DT A ASFHET)S o &3t
o = A A n Al 3a dH 2d(Fig 14)
o] AdAe] shwditt 3349 <kd mda dyg
template= $t2}19] 3214 #olA 2 &9 & 3x ¢

o
3}
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X
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17, 4B K& YU e EARACR
]
o

d% Aol7h VA stk A9 zygomatic

=,
o U EALE JY 25 1119 v &= yehgor, <
T4 1739 v&o] dAE 04, 92 0389 ¥
& & YehdY (Figs 11 and 12).

39 vermillion border (L)€l Me 74A 2] Az
o} atotA dol9 v &L Ho BT 259 H&S
Ehston (Fig 12), o] ¥&L FRoA 9 sietH 1
733 45° A 9] A Zole] H]&olu 7 334
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anterior face height, Tri-Me)# #$ zygomatic
pointZt A2 9] H] &2 EAb= 161, A= 1628 Y
el on, o]& Ricketts'¥7t FHEnAG M AF3
gold section®] ZF<PH 27 (Tri-Me )2 =7 (Zy(Rt)-
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AR F9 AZFHe #Z7|THA g A
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o] BARA o2 7o g Aol& fl%2H FT, Zy, Pn
7} BN EEHAN 22 A dATt (Fig 13).
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Fig 14. 3D facial model of Korean adults with normal occlusion (male).
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- ORIGINAL ARTICLE -

A study of facial soft tissue of Korean adults with normal
occlusion using a three-dimensional laser scanner

Hyoung-Seon Baik, DDS, MSD, PhD,* Jai-Min Jeon, DDS, MSD,b Hwa-Jin Lee, DDS, MSDP

Developments in computer technology have made possible the 3-dimensional (3-D) evaluation of hard
and soft tissues in orthodontic diagnosis, treatment planning and post-treatment results. In this study,
Korean adults with normal occlusion (male 30, female 30) were scanned by a 3-D laser scanner, then
3-D facial images formed by the Rapidform 2004 program (Inus Technology Inc., Seoul, Korea.).
Reference planes in the facial soft tissue 3-D images were established and a 3-D coordinate system (X
axis-left/right, Y axis-superior/inferior, Z axis-anterior/posterior) was established by using the soft tissue
nasion as the zero point. Twenty-nine measurement points were established on the 3-D image and 43
linear measurements, 8 angular measurements, 29 linear distance ratios were obtained. The results are
as follows; there were significant differences between males and females in the nasofrontal angle (male:
142°, female: 147°) and transverse nasal prominence (male: 112°, female: 116°) (p < 0.05). The
transverse upper lip prominence was 107° in males, 106° in females and the transverse mandibular
prominence was 76° in both males and females. Li-Me” was 0.4 times the length of Go-Me” (mandibular
body length) and the mouth height was also 0.4 times the width of the mouth width. The linear distance
ratio from the coronal reference plane of FT, Zy, Pn, ULPm, Li, Me” was -1/-1/1/0.5/0.5/-0.6 respectively.
The 3-D facial model of Korean adults with normal occlusion were be constructed using coordinate
values and linear measurement values. These data may be used as a reference in 3-D diagnosis and
treatment planning for malocclusion and dentofacial deformity patients and applied for 3-D analysis of
facial soft tissue changes before and after orthodontic treatment and orthognathic surgery.

Korean J Orthod 2006;36(1):14-29
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