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A gAe) TPAFEE F7Ho) whefe
TH o] HEE Zd*iﬁ} o3 742 Somatom
Emotion 6 (Siemens AG, Germany 6 channel 400 V,
50 HZ)Oﬂ 3|7, o}u:]_,] = ]}btr-]o] &lOﬂﬂ—
28] A& A HA g %}9}501 E3
EE ‘:7HO]‘?_]:F54 )%_cﬂ_o/] -y o ]6){3 OI'ME]'-%]'
2 7L gantry ZH= 7} 0%, 120 kV, auto mA %] ©.
™, 0.625 mm thickness, slice pitch 3, sacnning time 4
Z, A oK(Field of view) 250 mm©] $] t}.
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DICOM (Digital Imaging and Communication in
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2 A 2 73 (Mimics 10.01, Materialise's
interactive Medical Image Control System, Materialise,
Germany)< ©]-§-ske] A2k YA F7d= Al Zat
SAth Mimics 2= 192 ) &) JdS &&
ato] T A, T Al 7HA ZL R ¢
Wl CTA ) A Gray scales Ed 3t 432 2l
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SR FY
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Fig. 1. Cephalometic landmarks and lines.

1. Trichion; 2. Glabella; 3. Nasion; 4. Sellg; 5.
Condylion; 6. Obitale; 7. Subnasale; 8. A point;
9. Mx.1 apex; 10. Mx.1 tip; 11. Pogonion; 12.
Tri-Gla.

Table [ . The position of Maxillary 1 crown
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Fig. 2. Cephalometic reference planes.

1. Tri-Gla; 2. S-N plane; 3. FH plane, 4. N-A; 5.
Mx.1 axis; 6. A-Pog, 7. N-perpendicular to FH
plane.

Measurement

Definition

Ul to A-Pog

Ul to A vertical
U1 projection

Ul to NA (linear)

Andrews analysis

Distance from Maxillary 1 crown to line A point-Pogonion
Distance from Maxillary 1 crown to FH plane in A point
Distance from Maxillary 1 crown to TVL in subnasale
Distance from Maxillary 1 crown to Nasion-A point

(6-7)% 0.6 (If @ is less than 7°, replaced by 0)

7ol 2 4= 9lth. Glabellagt Trichiong- o]/ 7}
FH planes} =2 ¢1 A3} o] & 7o 2 A3ttt
(Fig. 2).
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a.) Angular type b) Round type

¢) Straight type d) Concave type

Fig. 3. The classification of the forehead of subjects.

I'richion or Superion

Outermost point

Glabella

Fig. 4. S value for the classification of the
forehead of subjects.

= Trichion& A = 7141 4% 41 3 GlabellaE 7]
U 14 £244E 71502 st ojnte] Itk
8 A 74 8193 (Fig. 6a), A2 Bl = Fig. 62
boll Welglth o] & o] &3te] THA I} Ry
£33t
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Tateral canthus

Lateral canthus

Fig. 5. The Width of forehead.

5) EAIwEA

Windows-£& SPSS 20 program (Statistical Package
for Social Science, SPSS Inc., Chicago, Il)& ©]-£ 3}
A7} 1EWE A EEAAE /1% B
ST ol 7 70 %)y Wb 7 2o w2
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a) Reference plane (true horizontal and vertical plane)

Fig. 6. The width of forehead.

7t FE38H31 7] W ol Bl 2 7178 5 Kruskal-
Wallis testS AFE38F9 T AFS A A& Mann-
Whitney testS o] &3} th 18] oln} Fej =
Rl 953} 029 917 9) 474 Pearson
correlation analysis S A] 8 5} 31 T}

A2 o) 224 W7 98] o] wae T
= s, 159 5 A S7g3ke] systemic error
9} method errorE =7 3} ¢4 t}. Systemic errore
paired t-test 7,;‘_34 2R S BELA AL 3 3
CT modele] L5 AZ3014) 214 7ol 7} 5]
om, method error £ 27 3}17] 9] %k Dahlberg's
formulas o} 2} 72tk

2
Method error= | Ld
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b) Forehead view (coronal and sagittal)

2 1

1. 00t &El =2=Qt el ges =
OIS “41_1* S HEWEA 21 2t
=0 Hl1)

o] n} & €] & angular, round, straight, concave & El|
2 EFSIAL 779 £+8,10,9, 1022 F
370191 Fejol AL vlAE AAEel 3
3 FFAAF 1P 7 e Blae okt
7+ TH(Table II).

Kruskal Wallis7d 42 Z3 U]+ 7+2] x}o) 7} &
A Aatdeh F 5744 &5 = S value, ©]
u}-Z o] (Tri-Gla), o] 7}2] 7]-&7] (Forehead incli-
nation), ©|n}-2] 1 H](Forehead width), o] v}-2] ™ &
(Forehead Surface)ol| A W] +7kol| f-9] & 2}o] 7}
e, o] wle] &% & (Forehead to Mx(G -A"))
9} o]u}2] Y 3)(Forehead volume)ol A & & <] 8
zpo] 7k YEbA] 23 ¢kth. Mann-Whitney testE 5
°H /\]_—6 74%4 o /\1/\] o]—}\ 1;]_
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Table I . Classification of the shape of forenead and descriptive statistics of factors influencing on the

forehead shape and comparison of each group

Factors of Angular (I) Round (II) Straight (III) Concave (IV) Intergroup comparison
forehead Mean SD Mean SD Mean SD Mean SD - vV - -V 1-Iv
S value 0.05 0.19 0.85 0.38 0.1 0.17 -077 0.034 sk NS dekx kEx o kwk ok
Tri-Gla 3455 458 31.9 3.68 40.85 4.13 3592 252 NS *k NS ks % *
Forehead to

327 1.61 3.28 231 2.64 1.62 1.54 1.38 NS NS NS NS NS NS
Mx(G-A")
Forehead

15.28 1.91 11.8 422 1938  6.56 17.35 3.67 NS NS NS * *kk *
inclination
Forehead

5928 418 6122 314 6259 259 6546 299 NS NS ok NS ok *
width
Forehead

3771.63 566.15 3863.04 495.74 4554 58429 4659.05 384.54 NS * sk NS ok NS
surface
Forehead

11673.44 3152.87 34425.0283144.77 16833.02 8483.74 122472 5071.85 NS NS NS NS NS NS
volume

NS, Not significant, *P<0.05, **P<0.01, ***P<0.001 (Mann-Whitney test).
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ol 9 ekS F=+= S value, Tri-Gla, Forehead incli-
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nation, Forehead widthe} surfaceE A& s}of AFet
A=) 2] 9)%] #AE Pearson correlation2 o] &3}
of FAA ok -0 S GotE A THTable IV).

ojvte] Hefol Qg FE AAEF Aot A
Sto] FHA L gle Ao E Yeigon 234
O & ojnte] el o} et A oke] ABAg 2 |l
= 227 Yeht
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Andrew’)+= ©| v} angular, round, straight 37}4]
e 2 B2 olule) 7270 w2 Abel A
2] 91X & Hr}atAtt. 5FA wk o] A el = o
1] & e} £ angular, round, straight, concave & B} &
Al HA=T olnt FHE Rk g
A 1) 7H(glabella)- ¢ 7F S 2 © 2 F o] ebA
oluto] el AAA & st A9 B
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Table II. Descriptive statistics of maxillary 1 crown position, according to Classification of the shape of
forehead and comparison of each group

Ul Angular (I) Round (IT) Straight (IIT) Concave (IV) Intergroup comparison
position Mean SD Mean SD Mean SD Mean SD - - HvVo - -V f-v
Andrew analysis -649 292 399 517 <136 439 =731 328 NS NS NS NS NS NS
Ul to projection 969 214 838 323 875 278 99 21 NS NS NS NS NS NS
Ul to A vertical 529 174 641 3.17 6.83 174 632 132 NS NS NS NS NS NS
Ul toN-A (linecar) 595 1.7 7.17  3.08 786  1.56 712 135 NS NS NS NS NS NS
Ul to A-Pog 74 244 788 2.72 807 193 762 1.81 NS NS NS NS NS NS

NS, Not significant, *.P<0.05, **.P<0.01, *** P<0.001 (Mann-Whitney test).

Table IV. Pearson correlation coefficients for the factors of forehead shape and U1 position

Forehead Forechead Forehead ~ Andrew Ul to UltoA UltoN-A Ulto
Svalue Tri-Gla

inclination  width surface analysis projection  vertical (linear)  A-Pog

S value -0.24 -0.26 -0.33" -0.34" 0.2 0.14 -0.1 -0.13 -0.03
Tri-Gla NS 0.72" 0.15 0.53" -0.391 -0.21 -0.01 0.09 0
Forehead inclination NS ok 0.26 0.56" 0471 -0.25 -0.05 -0.01 -0.04
Forehead width * NS NS 0.817 -0.03 0.19 0.18 0.12 0.08
Forehead Surface * ook ook sk -0.21 0.06 0.13 0.13 0.07
Andrew analysis NS * ok NS NS 0.55" 0.61" 0.31 053"
Ul to projection NS NS NS NS NS ok 0.73" 0.66" 0.591
Ul to A vertical NS NS NS NS NS ok ok 091 0.70°
Ul to N-A (linear) NS NS NS NS NS NS ok NS 0.62"
Ul to A-Pog NS NS NS NS NS Kokok ook Hokk Kk

NS, Not significant *.P<0.05, ** P<0.01, *** P<0.001; statistically signification.

R T2 gk 749 concave FE) 2 XA A T ©] A deso] g3 FHEE o|uE & 7t
Eif& Fel = v 7k Bofol| ofal AR A R A AThaL S TEEY o] g gt A S o] &3te] S
g Qb Ao o gk A F TN =) At valueE g3t =t o] 3k olnte] 2 &3k 3 E
S AFE Bl 9 olmke A Zi} R e o} EZ e & 5 A Y50 olvl FEj o] &
of &J3te] w7k F-9lol A F o B2 ool I 7o 710l @ & S Az AFASA L = S
34E HolH 1°ﬂ L e e P = P value7} 501 Q &gk o] nf, ¢Fo]H &5 o]u}

FUSESKIIEIA 294 35, 2013 243
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£ YehiA Hed A 234E B9 S values
angularg ] 0.05, round 3 € 0.85, straight 3 €] 0.1
18] 3L concave 3 Bl = -0.77 %) $1 32 Mann-Whitney
45 3l B angular type$} straight types= -t
zlo]7F Qo B 2 F IEL S valuet 714
EFeH7] A= QAT SHAIRE ojwl o] & o]
H E77F 7Hsal A=l angular FEj = %
o] 34.55 mmZ F 1 straight & €] = T 0]
40.58 mm 7} A 7] wjEo|t}. o]wte] dol&=
round &) 7} 31.90 mm=E 7} &gkt

olu}2] 7)€ 7](Forehead inclination)= L.G.
Farkas 590 mE™ S 7}A oF1ol| 4] o]u}e] 7]
% 7] (Forehead inclination)+= g2}l 4] 10.5 + 6.3°,
o] zpol| = 5.5 + 5.9° 2+ B 739t} Proffit
S olnke] Ao tisl Aw A= shdel
A 3O 2 5 AR SHke] HALE THA o A
n] A o] mp AL FlTh U] 53 A SR
Y 33y 22 4o SRV HY ST
I ok I FAe A olnbe] EE 57 A
Tha gt

200013 of] x}&} o] 0= gk Ql B WAL
T AXH 7| F o= gk det A 9] o)A A+
o A o]u}2] 7]& 7] (Forehead inclination)7} g2}
A= 1324 + 531°, o A= 934 + 4347 Y
321063 + 5.00° VEFSTHY 893 F A oF
¢l 1t} o]m}o] 7 A} (Forehead inclination)”} =1
A YERGAL o] AL =919 SRI Y BE
&tk aFSiTh shA Rk & Lol Will Alan Adrews”

r_l

do,

Ml ofo R
0, ok f|f rgk

11.80 + 4.22°, straight 3 &} 19.38 + 6.56°, concave
e} 16.35 + 3.67° 0o HF L& 1589 +
504 2 oA AFE Bop AYs] 71277 &
A& % 4 7k Ak 59 swight FE) = w5 2
olul 71715 7HA ™ round el = 7HF 22 7]
Z7NE %

o] m}2] A H](Forehead width)+ concave & &l o]
A 7Hg 6 o™ angular ol A 71 AHgkeh 11
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213 olwhe] WA angular WA 71 A3
concave FEj ol A 71 W AEH o] A o] Hte]
™1 & (Forehead surface)o] o] n}2] Z o|(Tri-Gla)<}t
o] m}o] qH](Forehead width)2} A2+ A 71 A7)

Fo]5 AR S E 7170533} 0813 914
2 oln} Yu| A o #Hth Yol E S value, ©]
u} 71 o|(Tri-Gla), ©] v} 7]-8 7] (Forehead inclination),
o] u} A H](Forehead width), ©] n} ™ & (Forehead
surface) 714 858 S A 02 AL} ol v}
e o] 7 oA MAR 7} 35S vl sk
ekl 288 BVl bs R Ao 47,

o] u}E-% & (Forehead to Mx.(G' -A" )¢} ©]7}9]
-3 (Forehead volume)= o] v} & Bl o] gk F-3-0]
g 4 9lou} TE 7ol 2 Aol 2 vehi A ekt
7) Wl 2] AEoR A5 $AH
pig=

olw} 3] 7ol w2t 2ol ) A9 9
2 zbol & A8 UYERUA ZSkTh Aol A
Andrews analysis @] ZH-2 A#A]o] S Aoz A
ZhE] o TEA %=t 1L o]+ olvt
e 9} o] n}e] 7]& 7] (Forehead inclination)7Fol <1
g ol As gl7] whitol ek A ZHe o

olw} elol] & Bl ARE 3 At A
AAE Fer & 3] A A S A9
3FS T} o]ule] 7]L 7] (Forehead inclination)TFo|
Andrew analysis2} AF33A] 7} AR 3L o] a} o]
(Tri-Gla)¢} ©] W} % o] (Forehead surface)2} . A3+
AA) 7} 2131t} Andrew 7} ) A] 3F Andrew analysis
= 0 mmel A2 2} o]9e] Aol A4
Aol A o] A= 221 + 23308 HF A 07 oF
7o) Aol 1A gkl AL AT SRR R o]
AL M E 624 + 4172 ZAE Y EH o) A
o] el Wi AHH ;s Tk 913 = o
e 5 Uk 1 ol FE ol vke] 7147
(Forehead inclination)7} o] A ¢ Z 3} ¥ t} 4H-3]
A7) Wzolth AaaA 4 235 EH o|nf
9] 7] 7](Forehead inclination)S} Andrew analysis
= 0479 FHA TS 7HAH PR 000302
o5 9 40] L) o] A0 ol ojne) 7]
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% 7] (Forehead inclination)7} 7] 2 4=& Andrew
analysiso] 77 A) 5|7 o] AL et A 9] 3
A Ve = Zolth ¥ 37] A
g3} 7.
Andrew analysis =-0.39*Forehead inclination
Aot AR = 7|5 Ao| v AlnjAHo g =9 3

1> o
rlo o

o 1
A&2 of= UE LEA R JANE S T
L3 227 =, FAGEEA el A9 ZA
o 1A= SE FHF PARAR 40 B2
AF7h ol oA gkem I F 0’“01 F2E 3
ok A g Ader A A f1A1 9] 715l Hsli A = 7]
Lol o2 | B uh gl WA Az 2
9 1372 2%, Downs™= FH %@l o she] 4
of AR 9] FAEE A5 2 ™ Burstone! 2

SNe|u} FH 3 wlo] 4o12 2l o] 913 2 74}
| FFE WODE Aok A4Sl ) Bal
#4897 Shudy”= i
3016 91 Aol 0] AL AZ
$1}. Steiner'i= NAT ol tf hof pol )]
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Original Article

An Evaluative Study on Forehead Morphology of Individuals
with Normal Occlusion and Position of Maxillary Incisor
in Accordance to Forehead Morphology

Su-Yong Lee, Jin-Woo Lee, Kyung-Suk Cha, Dong-Hwa Jung, Sang-Min Lee
Department of Orthodontics, Graduate School, Dankook University

In this study, 37 subjects with normal facial shape and normal occlusion are classified and reference value for such
classification was investigated. Difference in position of maxillary incisor was studied according to the cl assification.
Moreover, by investigating correlation between factors affecting forehead morphology and positio n of maxillary incisor,
following results have been obtained.

1. Morphology of forehead can be classified as angular type, round type, straight type, and concave type.

2. There were no specific reference value for evaluation of forehead morphology but possibilities of evaluating

forehead morphology using S value and forehead length (Tri-Gla) still remain.

3. There were no correlation between forehead morphology and position of maxillary incisor.

4. Forehead inclination and Andrew analysis show statistically significant negative correlation. That is, as forehead
inclination increases, maxillary incisor is positioned posteriorly and this relationship can be shown as following
equation,

Andrew analysis = -0.39*Forehead inclination. (J Dent Rehab App Sci 2013:29(3):236 - 248)

Key words: Andrew's analysis, Esthetics, Forehead morphology, Maxillary incisor, Position
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