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Table 1. Comparisons of the location of the modiolus in several races
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% 5 =

I M2
Az ARz g LPIHE o] 2H] FEYORA EFL 2
A AT FEANE old 250 B QA FYH] AW Aol Aol

Al B TS9] 502 8 &3F (sadness), =% (anger), 71% (joy),
TXS (fear), 42 (disgust), =% (surprise) 5 oAl7}x] 7]EFH FTAHS Y
B, o]gst 149 Wse 4= ¥9 T 53, 4 T ZHIH
o o EFY wigte] el FEsHA vEbdTh ol g o R ¥ste d&
< F4cle ZFd o8| o]FoAH, o] THE2 vVl £-T (elevator), Ul
He] W (depressor), 18] Pz 7}Fel FIHe Z8ow FAHT
(Conley<} Baker, 1982).

A F9 Y 255 A

o=z +
29 Zl &% (deeper layer)o. 2 FEEHT. 7%

ol

=3
rd
o
P
2
ofNe
Z.
o
<

@

H
mWHE  (depressor anguli oris), YEd L (orbicularis oris)? ZFd
(zygomaticus major)e] ¥ BE o T FAEH, EAF (second layer)S HaE
= (platysma), ¥mz]d7A (risorius), Z-2FH (zygomaticus minor), ¢
eS8 (levator labii superior alaque nasi)¥ Z3 9] 22 FHEo| F9

Atk FESE AAZF (third layer)ol€ 9= H (levator labii superioris)#t =2



o] low, 71 7o UlAZ (fourth layer)S YJxe]-SH (levator anguli oris),

HEZ (mentalis) Z18]3 B (buccinator) o2 T €t} (Freilinger 5, 1987).
2

dEIH T TFUD, AdESHI, oFdsUE S, duiE, dne

TAE, dEdE, 22 dueedde] dune ¥R Fev. 53, 23d2

TR e duy] FHAA BEZd (modiolus)s FHEH F9 2

o ge3d A= ol fdeedae] d2vd dh Y =2uE ¥
kU

Heled Bt Aoz FeA U (Frellinger 5, 1987). BZUje e =

(hub)elgt= telojoll A Fefigh Aor 2 Jje) dIFIFE50] & X

g 7}&Ee fX|g FZoltt (Narin, 1975; Jablonski, 1982;
Manhold<} Balbo, 1985; Hatty$} Ogston, 1987; Shimada$} Gasser, 1989).

= E2di7t dud nvig 74 F9jollA fdaelst AE (masseter) SEA
Atol  F-9I7bA vFatAl AR o, EIde FAS ¥R
(Lightoller, 1925)%-8 M=Z=Z F74% 2% (Walmsley, 1947)7}A] thF3t Jej =2
71EHol skt B FFo] wet Y AU d2ve AEERE Haug wt
AT+ (Shimada®} Gasser, 1989).

o] R wAAde B B8 7leEo] A @ 2y fdm
gl 99 Bzl X 9 T2 7150l Ul sl sty ofye,
B A 9 Ao}, aga A dFEAe 7N ejyrol ey A
B AlEd ol FFZolth. 53], AHEHS Fofdx BF=dE XTI A+
A dEISS ofdE EYY AA 9 e FaF J¥ES St (Sharry,
1974; Beresin¥} Schiesser, 1978), 1ojAedt Fotox= sk w3 (B, F,
M, 00, P, V)& U=t F=3Q &S 3te o= ¢ Ut (Lightoller,
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Sl AL 397 (77%; FAF 43, o
A} 34; 9% 38, LEZ 37ZF; 38-844], W Uo| 634)E SR FHUY. ZE
ATES WEdltE Algsidom, 2ad B9 4~25H9 =R A (Carl
Zeiss, Germany) 3stollA] ml Al FE A3t

Heo] yRE HFAoA At ZAAHA tFor AWM ITEH

2% =2ad 53, 4799 259 gudgas, 23U, FePu,
JEUZ, A9, ohlgeNeD, YuILY2, uAlPS 193 ¥
eBag Aol st 2HARY FHo| HolEF stk o]9} tEo] B
21 2406 F99 AREAL AASD 1)

2 FHo2 VANRE APstel
ot

o g2U9 AR A% 2 A

E=2d F99 dEI5S dFed dFASHEC] BY FAAE FHE

Q] Abe] A (intercheilion horizontal line, %FZ:2] Y7 E]% (cheilion)
S 923 FRA)E Ve R EEdY o] wEt A7 ISR ERIGAT
(Fig. 1). T3t o] 455 HidE t& YS9 A2F3E3 v, FA45tAT

A 3 BEZ7) Qmaiareld Aol QmaEd spEd YRste A
B @ : EZU7l daeAteldrnng $1%d Axet=
C

5?_
g 2Eush dmeatelduth ool gRshe B
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Vil

Fig. 1. Patterns and location of the modiolus based on the level to the
intercheilion horizontal line (OOr: orbicularis oris, DAO: depressor anguli oris,
R: risorius, Zmj: zygomaticus major, Zmi: zygomaticus minor, LAO: levator

anguli oris muscle, A : Type A, B : Type B, C : Type C)

Type | : JaIUE -9z FZA (triangularis-risorius, TR)
= d

2%0z W2aES odz Yn Wemos



gl Ao tEoR HA FYPste BH
Type Il : §25-QJxe g2 (platysma-risorius, PR)

CJmE o] 15y Hends ¥ FHoE HA FPse A4S
Type I : FUl2-Yu I3 A (zygomaticus-risorius, ZR)

D guEgAse] FRUES Fa v2Ed] Ko R A FPse FF
Type IV : £33 (PR+ZR, PR+TR, ZR+TR)

CEFFS LN NFY 25 Ut T oA EASE 3o, Fumst o}

d FRREgod 0 254 250 dod A5 dmegPTos

A o8ttt
Type V : 1= 3% (none)
AQuFAe] Qe FA5

Fig. 2. Morphological classification of the risorius based on the direction of

the muscle fibers (OOr: orbicularis oris, DAO: depressor anguli oris, R: risorius,

Zmj: zygomaticus major, Zmi: zygomaticus minor, Pl platysma muscle).
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1. 2%

. gmtol el i@ B2 ARAH 92 % AS

77%0 dF S o E 4F JuIds dZF Juygrlelds rFEe=
3 Badle] XE el Ay, BIuyt dmeateld Ao fdmEH sl
AA = A5 (A¥)= 205 (26.0%)°10oH, E=ti7l dagrto]drng 9%

A5 BA)= 12% (15.6%)olA ZletAth. w3k EZvirt fdne
Atold BTt olefFo] A ste ¢ (CH)= 45% (58.4%)°= 7HE wWol o

Fig. 3. Morphological classification of the location of the modiolus with a
reference with the intercheilion horizontal line (OOr: orbicularis oris, DAO:
depressor anguli oris, R: risorius, Zmj: zygomaticus major, Zmi: zygomaticus

minor, LAQO: levator anguli oris, PIl: platysma muscle, A : Type A, B : Type B,

C : Type C).
e FEo B ¢xd e 9% o 2xo AL 2AG A, ¢



mel A 7kl A shs A= 34 (6%), 2=Vt JmeAloldEy A%
o f1Ast= BRNAME 34 (6%)7F #ZHAT. 4, EIi7F AmeAtoldR
o ot Ed $Aske CEAAE 169 (32%)7F #FHo /g 2 dAES B

oJF TE FZe| Awe} wiwd Ak, ATl JrAR wEE) CH

MEs g Egter, VRS dos @ MY AnelMe BIol /by
2 FANES Ry wHd, SASNE AZe] ME b Fop 54 o
e 230 97t Feshl e e dehin (Table 1)

Table 1. Comparisons of the location of the modiolus in several races.

Type
Race

p—

L

A

B

C

Korean (n=77)
(present study, 2003)

Japanese (n=193)
(Shimada & Gasser, 1989)

Caucasian (n=86)
(Shimada & Gasser, 1989)

African Negroid (n=82)
(Greyling & Meiring, 1992)

20 (26.0%)

29 (15.0%)

17 (19.8%)

56 (68.3%)

12 (27.8%)

77 (39.9%)

38 (44.2%)

17 (20.8%)

45 (47.2%)

87 (45.1%)

31 (36.0%)

9 (10.9%)

Numerical is the number of samples observed.

229 AAE ASS Fs

A7t 7bd Bt (Fig. 4).

solg A7, 4=3) QExAA 2T Jui

742 10~20 mm Abelsh @azelAboldl obeiZ o2 0~10 mm Abe] FEo| X5
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10 —————— 10
= i
0 %:.':. 0 L O 0
. .‘.;.:.. o osbey .
10 T e =10

Fig. 4. Measurements of the location of the modiolus with the reference to

the cheilion of the mouth corner (dot: center of the modiolus, unit: mm).

2. JdmIFHZY FHEF 2 B9 Il

F9] F3 wEko
(Type |, JuadZ-gdn

£

? QuePPLe 57442 BRE A3 (Fig. 5), 13

ZA+; triangularis-risorius)2 31% (40.2%)2.E2 7%

L
oft

2o, 118 (Type ll, HoEI-Yae]dAE; platysma-risorius)> 30% (39.0%)
oA FFE ATt whH 11F (Type I, FojZ-Y 2] 23; zygomaticus-risorius)
& 2% (26 %)°] #EAEH JHY AL WEE Hola U

I ojell= Jmaggae 25 FErt 7 EAske EFE (Type IV)©]

—

10% (13.0 %)ollA #ZEHAG. olF HWeEI-JuaFAay FuE-JuzT
Aol BE Ae AF (Type Il + Type )7} 5% (6.5%)C.2 714 wgton <
mAWNFZ-YuYGReT Fo-duagado] ol EAsE A (Type |
+ Type )= 3% (3.9 %)°lA #ZHAG. = JrdI-Juad3Hd
WemZ-duelgTe] o] EAse A% (Type | + Type I)E 2%

oM AT A, dudhaTe] EAE IG5 jle 45 (Type V)=
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PG (o] =32, bifid (double) zygomaticus muscle)e =&
oA TAET & JeH (Fig. 6), 15 FE9 54 (10F)dA 9%} 220
Aoz e F38S BYch

platysma

Type IV Type V

Fig. 5. Five patterns of the risorius based on the presence and the course
of the muscle fiber (Type |: triangularis-risorius, Type II: platysma-risorius, Type
IIl: zygomaticus-risorius, Type IV: mixed type of the risorius, Type V: absence
of the risorius, Zmj: zygomaticus major, Zmi: zygomaticus minor, OOr:

orbicularis oris, DAO: depressor anguli oris, bucc: buccinator).
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Fig. 6. A photograph showing the of the bifid zygomaticus in the right side
of the specimen. Two bands of the zygomaticus major are separated and
upper band is inserted into the modiolus. Concurrently, the inferior band of the
zygomaticus is attached and mixed with the depressor anguli oris. (OOc:
orbicularis oculi, LLSAN: levator labii superior alaque nasi, Zmi: zygomaticus
minor, LAO: levator anguli oris, OOr: orbicularis oris, DAO: depressor anguli

oris, DLI: depressor labii inferioris, Bifid Zmj: bifid zygomaticus major).
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9= (midface) FHo thslk oldl= AL (reconstructive surgery)ut
u|-&4% (aesthetic surgery) 59 Holox] RF F Q3 BAAREEA E3|, o
9 259 e oo #3 syt A BAET ofyg R4S o
sist=tl 2ot (Pessa &, 1998). webA o] F919 sFed SAL AT
7HA o8 AFAE Y& BaiEo] gkrh. 1yt o] 9 o] 21 FALE HjA
T BTstal ofAAA dF RAFIHY EEH Fxdd B3 =o] o, 3
8 wAAAME dEZFo] FejHolel BEE Vs I F53 Aol

EZd (modiolus)& FHEEEFY FH &5 AR st APz F
AR FxEA AF7HA oA AFAEe] ) 7ieEHo] $th (Lightoller, 1925;
Walmsley, 1947; DeBrul, 1980; Jablonski, 1982; Last, 1984; Manhold$} Balbo,
1985; Pegington, 1986; Harty2} Ogston, 1987; Berkovitz®} Moxham, 1988;
Salasche 5, 1988; Shimada$} Gasser, 1989; GreylingZ} Meiring, 1992). &3]
oy AFAE o) BEvlv &% Fx Y=ZF (Walmsley, 1947; Debrul,
1980), A2 (Pegington, 1986), Lg]i w3t 25
1984; Berkovitz2} Moxham, 1988) 5 ThsHAl 71&EH o K

o] dFollMe &2t AAY EAS st Futh 1Y dF =F
dF23 EEdle 543 24 Fxer|Ede g3 79 dEISdREY w
A2 s EAA Hole FXE FRIHAT
A 2t= Shimada®l Gasser (1989)9] H el & W o8] A7FA] #3
o7 F=Ql E=Zue AE st EFstAT 1y =iVt FEg
fr B ¥F9 ZHEE Hole FI I FX7F oty W&o, EZtY HAE
AAsted B2 ofEes AT HAolde AHEAME 459 259 IFZ=
(tonus)ell wet E=ti7F FAE 7% SFA AAS AFAERE AHESA7] W&
of O EZY AXE Aslr] &3 B9r BARTh wEA o] dAFeAE

nZ:



9 QIS 53, 2302, EAS, YuALYL, 20 dudyygel

=
=
72 FHs] o5 2Ho] FEOLE AL AMS BITUE F3w ol
=
=

A
12 Alo] A (cheilion-cheilion)S 7|FoZ E=dl F49

rl
}_‘\l
2o
it
do

o

gkelst 4
I, e Jagfate]d e ofefel]l st At MY BATH (68.4%). 5
3 1 YAE AFS T A A, JuE 74E 10~20 mm Ako] A H A
ofgfZo® 10 mm el oo FFHol AT o] AdFAE gE FH A
g9} vme Ay, Sl dEQIY HEA CH FHRIET}
Hls] Alste o2 Ede 220 AU FIEHA o2 s BRAg

(Table 1).
olgjgt B A= 259 FEHG A FHS A R UdHA
21Tt (Rubin, 1974; Shimada$} Gasser, 1989). £&3 #HH I
a1

O

o

2 25

of\
I

J

2udx +8 (Mona Lisa smile), 71 #5% %3 (canine smile),
U #3 (full denture smile) 5 Al 7}A f3o =z EF 9t} (Rubin, 1974). =

U4 £ fEe 2Y2Y 28 440w Qs dust 9%y Axow

of L

]
&
smile'dl]l 7H7hg 71212l & f3 o= EF AT} (Rubin, 1974).
FTHEEANA TFY gL gutdoz daas (EFU 2, 2302, 9
a
=

Z)E°] ZYEFE (nasolabial fold)o.2 F-Fa}l=

—

FFE Holm olyg s wEt 2K AW TFe Adsd dudE
g, 71&o 2 Z7]A ¥4 (Lightoller, 1925; Rubin, 1974; Pessa, 1998a). &, ©]
g3t dE2ZFEY 9, HEe R AE W] 255 UHled a3 89

& o et E=uie] 9A7F CE AN Y A9, 3

[e}}
AA
o7k JiH o e fdo) wisl g dn 289 PFo] FH FHoE

_12_



1218 AAsYA AxH A F

Al

9z

]

2]

Al

Q)
H

of 2% HEA

H7] w2

=
RS

ng 7tEZow B

Q)
H

1529] o]

5]
“

B3N muea 39

:AE
i

&

1 (55%) (Shimada<}

MFd

=i
=~

H3l (67.0%) (Rubin, 1974)s} AE<l (60.1%)

z:i_]_-

Gasser, 1989)2] A9}

3 dHde=w g

CHol Hl

o)

H]

=
=

o Fao o

oF
o|)
mJ
o
o
o|)

alE
o

17F f1Fez A

A%

1o AnHes 99%

J|

=

2}o]

<d =t

£2 9zo=m

Q)
H

g 4 Aok mEbA g

(44.2%)°l B8l & W=

s

I

o

=

3
Aok 1Y A

oro
ok

Sl (15.8%)2 Al

7

Jo

7

]

[e] Pt
2 9

3

s

ool

Moz dzumM 7Y Fol )

e

o] A7) (strength) F=e] MEF o= vjEhdth

seHoz

2 4#HA Y (Happak 5, 1988). o] 9} o]

]

%3

dEIHFS

3

g2 F9)o w5 (skeletal muscle)ol] H]

z:i_]_-

vze]

e

<=

314

NEE I RIE R

o7l YEte ZAe® ®Biso] 3t (Sato, 1968). Z1# ©

[¢]

KeN
L

_13_



£ UEtUA 3t (Pessa

gl 7Rt
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o

triangularis-risorius), 7}% (Type |,
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Abstract

Location of the modiolous and the morphologic variations of
the risorius and zygomaticus major muscle related to the facial

expression in Koreans

Yang Seung-Jun D.D.S.

Department of Dentistry, The Graduate School, Yonsei University

(Directed by Professor Han-Sung Jung Ph.D.)

Location of the modiolous and morphological variations of the risorius and
zygomaticus major muscles are related to the facial expression. Generally,
three superficial layers and one deep layer as facial muscles exist around the
mouth. The zygomaticus major, levator labii superioris, depressor labii inferioris,
depressor anguli oris, risorius, orbicularis oris, buccinator, and levator anguli
oris muscles insert on the lateral border of the lip, forming the modiolus and
mutually associated each other. Location of the modiolus and surrounding
structures are essential to anatomy, prosthodontics, linguistic physiology and
computer simulation based on facial expressions.

Examination of the location of the modiolus, the morphological variations and
anatomical relationship of risorius and zygomaticus major muscle makes to
understand the features of the smile of Korean by dissecting 39 cadavers.

The location of the modiolus can be displayed as three types, according to
an horizontal line; a coronal section between mouth edges. Type A is shown
in 20 sides as a midline (26.0 %); type B is shown in 12 sides as an above
the line (15.6 %), then type C is shown in 45 sides as below the line (58.4
%).

Measurement shows that the modiolus locates mainly in the position, 10-20
mm lateral to the mouth corner and 0-10 mm below the line. Classified by
directions of muscle fibers, the risorius muscle has 5 types. The depressor
anguli oris-risorius type (type 1) was the most popular observed in 31 sides
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(40.2%), the platisma-risorius type (type II) was observed in 30 sides (39.0%).
Type Ill is the zygomaticus-risorius type rarely observed in 2 sides. Type IV
was the mixed type of separated the risorius seen in 10 sides (13.0%) and in
4 sides (5.2%) the risorius muscle is not found (type V).

Previously, has been known that it attaches to the modiolus mainly by one
bundle of muscle fibers. However, the results are clearly shown that two
bundles the zygomaticus major attaches to the modiolus and the position of
the mouth edge in 18 sides (23.4%).

To sum it up, facial expression is of fundamental importance concerning the
morphological variations and these results also can be considered for the facial

reconstruction and computer animation department.

Key words : Korean, mouth corner, modiolus, risorius, zygomaticus major,

facial expressions, morphological variations
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