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223 Perkins™v 454 &84 #43
A x| Apolo] Ao chdted dFsgich, e
T7FY 2% T [ AEe] o7
-2 HAdngae 28 FAnFAE o
27 olFojzlod, 3F FAHZGR Hd
T =832, FHME A58t
o] ATv AHAngAe 3F FAHnIAE
e g FExpAlY, Hd AFRFe T4,
A8t el Ao Uae), zelm AF, 43

© o
b 2 i
_Orl_ll

oL
o,ﬁ
N
"
@
a
e
o
N
zt

H

fad
ot

PRSI O

L

e f{}j

r

2l *:

o[r‘

2 o\
N
"I
L
2z
»
rh

AN

2 ox rlr

o wege FEASAeld FEes HE<
o BAES A%ska AAATAANE 2
< x

ZATo HogFAL
FAEA »\}ou Anye s
7] 3k A= gl

I. A7XE o ¢
7h 7R
of v MAl A7 Adrt Fxsa, w’

gt wAARE e Agel der, 7
o oAskedo] gl 20.041-26.0418] AU
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25 Mol 259oiden], 7 F9 Y -
9} BWF Agde Table 13 Zep. o] A
| AdE Ao RE de TH=Y -
A AbA o) e},

Y. el
1. 2desls 4
ARE Aoz yE Hg 2% 2AE

7] $sted 5adel SHEZ] (Medelee M
25 system, A Vickers Health Care Cor
pany, England) & °]&3ln, AFE o|F.
HAs ez A2 9.9mme] &3 E
A5 (E/RE-K53065) ¢ 71 &AH 53 2xzd3.
2 Algstion, HAHFoRE 2HAd

B A A 32 (E/IG-K53065) & AH&-shadet.

Table 1. Number, Age and Sex distribution of subjects.
Group Number Age

Male Female Total Mean Minimum Maximum
Class 111 malocclusion 21 4 25 22.3 20.0 24.9
Normal occlusion 16 9 25 23.4 20.9 26.0
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2. A3 A

TAHEE AFY Al de} 7] Fol| i}els}
of7lsl=2 APAdol Un sETHoz on|
7t e F-Holl AF8 YA A A oF &rpsosh,

o] dF9 WA &KL FEYd TES
(Orbicularis oris muscle) 3} & ¥+ (Mentalis
muscle) ¢|=}, Harradine®®e| whyel ule} A
& AHAHSG. Aeed AFL vermilion
border 2mm Aol AF7ZE A7l 20mm
oled A HFANAM FUdF Aol U=E A
ow, F&el A2 vermilion border 2mm
shatell A AF7E Aglzb 20mmeolHA HFA
oAl Fd& Aol U=F sz, HEZF
A 52 labiomental foldet B¥ syt AAL
o 7 FHollA AF7 A7t 20mmeld A
HZ: Ao A FLY Aol U=F 3o
(Fig. 1), HAAFTE 2&8£& LE Sl

3227}

O O = Electrode 2 cm apart

Fig. 1. Diagram of standardized electrode posi-
tion of upper lip, lower lip and mentalis

muscle. (LMF: Labiomental fold).

Aol ¥ad ¥98 g 2EAZ AR
o] Wi, Iyt HFAlole] HE Al (Medi
-Trace 16-004, Graphic Controls Corpora-
tion, USA)o] & Zasle] Y=g A A
¢ g tel AT AHAeHelzz A

2
¢ s

3] kA F FEAAY, HA[RE o
S e o T o o P 2 B o
A oY BFF Tl 2HEE 153
At

T2 9 (rest lip posture) & Abstet ] of
b Az A&sA godA Az, TE
HEgZe el glv st A+
A xlolry, competent lipdl Z$ollE Aslsol
b A AJ&EFslo] 9levl, incompetent lipQl
73golle Adslwel "HolA Y. of A9
W AAE 2% competent lipE 7FRlm U
},

Hol AzRFel F+9(lip position at
maximum biting) & FA LTS A Azt
Ho A4 F5& o+ st Fo A
29 odw ol ¢ HA o},

Abst g0l 2o =1abg] (lip position at
maximum sealing effort) & A} F<o]
Azke] olzle] wel iz wUgd =le F&
A= ok,

=2z T (lip position at chewing)
Aappol F4 A olw, IHHArE A=
FAds 24EE F4AAHY ARLEE FE
RAct.

Ast%E +49 (lip position at swallowing)
dstFe T4 HAolth. Felu wEAL
&gt off Mo oebdl A4S A of 7

<9 #A4e] o Acke perkins?e AT A
ol ot} FFE AgF, an FI94
A% A3 WA AT T
TAEE 71533
wle.Z F49(lip position at phonation)
W 71 FY e Aol of AFelA

o2 7izle] WwgFolA £&< vh-vi-st
(Ma-Ba-Pa) & of 1& 714 o2 43t o
Aetx& sger, Harradine’®9 <ol
Ayl 7z g Abolo] AbolE FEFHA 37 H
sty B P A7 A& Fo WEIEF s

FeAAg, Al AHERFe Fridet A4st
To Ho UasjolMe] TEZH HEES
2584 ul 7= (sensitivity) B 2004V E,
3}8 7} 7} (sweep duration)-2 200m sec® A

oo

Ho el rfr

)

wfo

R

A odr
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71E 2H3 AL 71532, Az, o 8 . Me(Menton)
3 W g5 FeHolMe 2l UAEE 9. Point A
2006 VE, H}FPAN7E bsecE 3 FAEF 10. Point B
71 &3} ok, 11. Sn(Subnasale)
o] AFelM¥E Ztzte] FEAA vEldE 12. Ss(Superior labial sulcus)
TSP AY A A ARHFAYAzE A 13. Ls(Labrale superius)
stdel. A F A9 A (miximal  mean 14. Sto(Stomion)
amplitude) + 44 FFAde] Ao ¥ 15. Li(Labrale inferius)
B kA BEAAe AR A Z 349 16. Sm(Inferior labial sulcus)
AokatEel WFEFRE ALEEhg efsesy, 17. Pog'(Soft tissue pogonion)
18. UI(Upper incisor)
4, 2R FEXAFAAA A& 19. Root apex of upper incisor
ZFARIAAA A7 dAAEY 2RFRX 20. LI(Lower incisor)
AFAARNE &ogstn, T4l 2sted 0.003 21. Root apex of lower incisor
QA 59 otAE|o]E FalA|o] Ttz E 2 B) o& A% (Fig. 3)
AR & olelie} AL ASH Y ASYEE A4 1. ANS-PNS(mm) : A4a4F9] 7o)
A 3lod o}, 2 . SNA (degree)
A) AZA (Fig. 2) 3. Go-Me(mm) : stetxle] o]
1. S(Sella Turcica) 4. Ar-Go(mm) : stet=] 2} 9]
2 . N{Nasion) 5. SNB{(degree)
3. Ar(Articulare) 6 . SNPo(degree)
4 . Go(Gonion) 7 . SN/MP (degree) : 8}t = 2}
5. ANS(Anterior nasal spine) 8 . MP/RP (degree) : Gonial angle
6 . PNS(Posterior nasal spine) 9 . ANB(degree)
7 . Pog (Pogonion) 10. PP/MP (degree) : +/H" w2 3letsyw
Fig. 2. Reference points used in this study. Fig. 3. Linear and Angular measurements on
Refer to the name of all landmarks craniofacial skeleton.
in the text.
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7ke} 7t
C) Ao} A% (Fig. 4).

1. NA-UI(mm) @ A2tF 4 2 Ac=lell A
Nasion® Point A€ A A 79 Ag

2. PP/Ul(degree) : T3l oigh Abet
FAA 9 71¢7)

3. NB-LI(mm) : s} F8 1 Axlel A
Nasion®} Point BE 723 A 79 Az

4 . MP/LI(degree) : &t =o] g 3}t
FAX 9 71¢7

5. Overbite(mm) : LG A Aol A 4, 3}
of FAX A7y F3A=

6 . Overjet(mm) : ;gFFd oA 4, &
of FHX Axiile] 43 Az

D) dA=7 A& (Fig. 5).

1. Upper lip length(mm) : F 1=l =
& A 4ol A Snell A StortR| 9] A

2. Upper lip thickness at Point A
(mm) : Point AolAl Tl Hgd A
AollA Al A¢e FA

3. Upper lip thickness at upper incisor
(mm) @ AtFAx] 23 £do FHRFg5ol
A Ls7A 9] A7

4 . Sn-Ss-Ls(degree)

5. Lower lip length(mm) @ s}t =dol] of
g A Al A Stooll A Mentx| 8] 7 &

6 . Lower lip thickness at lower incisor
(mm) : 3FFHA XA £9Y Ao F gl
A LiztAlel A

7. Lower lip thickness at Point B
(mm) : Point BellAl 7Hwe] g A 9
oA AZH st¢d FA

8 . Li-Sm-Pog’(degree)

9 . Mentalis muscle thickness at
pogonion{mm) : Pogonionol| 4] i
i Aol AEH HEZ9 T4

5. %A

A AEH 35 FALYAFE Aol A
g2 FEHolMe TEEZ HE2 Hdy
AN Zhell F3HE5 A3 8 AR
A (ANOVA) & Aldstdda, §F & Alelg A
NG F AL A HE Aol E student’s t-test
2 AAsgen, +ET ¥ HEZY 453
FAJHEE ASALe] A BAEs] 9
8}ed Pearson®] A -§434-g Al gt}

II. H+dnt
7t. 28z HUYIHAX vl

AADYAES derbA FoAAA e

Fig. 4. Linear and Angular measurements on
incisors.

Fig. 5. Linear and Angular measurements on
soft tissue.
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Table 2. Comparison of maximal mean amplitude {V) between upper lip, lower lip and mentalis muscle

in normal occlusion,

Group Normal occlusion
Muscles Upper lip Lower lip Mentalis
Lip position Mean sD Mean SD Mean SD F Difference
Rest posture 24.08 14,83 25.72 16.98 26.32 22.05 0.06
Max. biting 88.12 36.76 97.60 34.89 98.88 52.76 0.48
Max. lip seal 677.36 291.61 668.76 275.78 | 561.48 314.42 1.20
Gum chewing 303.12 17580 424 .36 164.20 | 472.40 191.64 6.03 b
Peanut chewing 326.20 169.78 430.52 18585 | 496.64 193.88 5.49 e
Peanut swallow 198.88 152.62 221.76 17405 { 240.76 175.42 0.39
Saliva swallow 160.08 142.16 190.72 20359 | 193.76 184.09 0.27
Phonation (Ma) 202.20 116.60 23880 113.11 | 24428 97.00 1.10

{Ba) 226.36 104.50 230.72 109.03 | 29488 120.33 2.96

{Pa) 223.44 7097 223.76 97.83 | 257.60 95.39 1.22

** Difference is significant at the level of P <<0.01.

Table 3. Comparison of maximal mean amplitude (V) between upper lip, lower lip and mentalis muscle

in Class 111 malocclusion.

Group Class |11 malocclusion

Muscles Upper lip Lower lip Mentalis

Lip positian Mean SD Mean sSD Mean SD F Difference

Rest posture 16.68 9.14 18.84 8.28 24.76 21.70 2.11

Max. biting 80.60 37.33 88.24 32.98 90.32 38.71 0.49

Max. lip seal 74580 186.62 650.08 236.33 | 616.36 291.23 1.93

Gum chewing 236.12 163.14 45588 211.69 | 465.16 215356 10.22 bl

Peanut chewing 29536 150.54 548.28 195.00 | 566.92 218,73 |[15.83 i

Peanut swallow 138.24 139.15 247.16 22585 | 216.72 185.66 226

Saliva swallow 89.60 51.62 160.72 95.79 | 138.32 69.51 4,70 *

Phonation (Ma) 175.84 97.59 30452 14175 ] 317.08 128.56 9.93 i
(Ba) 195.48 78.87 238.12 98.04 | 273.24 119.79 3.77 .
{Pa) 217.84 108.26 270.64 117.42 | 282,88 12894 I 2.13

* Difference is significant at the level of p < 0.05.

**% Difference is significant at the level of p < 0.001.
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o “u}” “wpmwreE FEoeAE Adas] Ao Fig. 80} olA31act.
HEAAAS} e HE2e 2ol ke 3% FAnYA el AvgFAAAE A
el QA Askerd, 2 s F& AXeld  Amyae] 2zl wiste FEAAAsh ey

= AEe o) s HEZel ¥dtey 3 dstFe] FEHolM oA SUA Agtew,
tovt FAIA oA At 2 99 T4 M E 3F LA} o
g2 7ta e FE HA M FAnFATF 3 o g zgto} EAA foAe dsdd

ol

F FRagATY A, Sk W HETy 4 (Table 4, Fig. 6).

AR FAAA HEFH TFAA L 2 Aol
%4 274 Az}s} Table 400l #4510} 9le

T FRREA sk AdAFAARE

T ARFY Fedold FaAndAEY 2

o, ojFHe IAHEE Fig. 6, Fig. 7o of wldted FolA YA Mo, = 9o F

Table 4. Comparison of maximal mean amplitude (V) between normal occlusion and Class {11 malocclusion

during various lip position.

F’Q’ )’i oft

Normal occlusion Class |11 malocclusion
Muscles lip position Mean SO Mean SD Difference
Rest posture 24.08 14.83 16.68 9.14 *
Max, biting 88.12 36.76 80.60 37.33
Max. lip seal 677.36 291.61 745.80 186.62
Gum chewing 303.12 175.80 236.12 163.14
Upper lip Peanut chewing 326.20 169.78 295.36 150.54
Peanut swatlow 198.88 152.62 138.24 139.15
Saliva swallow 160.08 142.16 89.60 51.62 *
Phonation (Ma) 202.20 116.60 175.84 97.59
(Ba) 226.36 104.50 196.48 78.87
(Pa) 223.44 70.97 217.84 108.26
Rest posture 25,72 16.98 18.84 8.28
Max. biting 97.60 34.89 88.24 32.98
Max. lip seal 668.76 275.78 650.08 236.33
Gum chewing 424.36 164.20 455.88 211.69
Lower lip Peanut chewing 430.52 185.85 548.28 195.00 *
Peanut swallow 221.76 174.05 247.16 225.85
Saliva swallow 190.72 203.59 150.72 98.79
Phonation (Ma) 238.80 113.11 304.52 141.75
(Ba) 230.72 109.03 238.12 98.04
(Pa) 223.76 97.83 270.64 117.42
Rest posture 25.32 22.05 2476 21.70
Max, biting 98.88 52.76 90.32 38.71
Max. lip seal 561.48 314.42 ©616.36 29123
Gum chewing 472.40 191.64 455,16 215.35
Mentalis Peanut chewing 496.64 193.88 565.92 218,73
muscle Peanut swallow 240.76 175.42 216.72 185.66
Saliva swallow 193.76 184.09 138.32 69.51
Phonation (Ma) 244.28 97.00 317.08 128.56 *
(Ba) 294.88 120:33 27324 119.79
(Pa) 257.60 95.39 282.88 128.94

* Difference is significant at the level of P <{0.05.
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e Phonation |- 4 on
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Fig. 6. Representive electromyogram of upper Fig. 7. Representive electromyogram of lower
lip during various lip position in normal lip during various lip position in normal
occlusion and Class III malocclusion. occlusion and Class III malocclusion.

Mentatis muscle
Normat occlusion Class @ malocchusion

<~ - Rest postwe et e
*J’V\'\ V.d\ - \"‘\«M»“ N\ Maximal biing A ﬂf’\ﬁl’"‘nf“w S

u\,«JMﬁ hi \wf ey w Mo lip seat MN\ MALM”MN
ot . M

.,-—WMM Poanct rwaliow [ —n—sblefiiptig -
i v_‘-_...‘?)%m*———m Salive awaHow fremmesr—— gt s
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Fig. 8. Representive electromyogram of mentalis muscle during various lip position
in normal occlusion and Class III malocclusion.

ARl AL Fagrel fol4 Ae Aole §Y oJelztzlel FEAANA A, ke o o
E}(Table 4, Fig. 7). ol ARG FAS et FADAFA AZA
3% YATFA HEze HoHTAAINE Aololl §o4 e Ab#A4aHE Table 5ol
4G 2R wlste] “wpurgFe] A A 8L ek
oA FoA4 UAA Rewl, 3 99 T AAmgAe FAAFAL FAAGetE
AHAA FAHoZ Fo4 Ue Aole AU Zrako]l He|AzFe] Tl s HE
o+(Table 4, Fig. 8). o) #47 A4RAAE depde 3F §
Hagaelde 7155 A, sk o HE
Lh. RlolQtHSIHEZ AHIZXI ANHIH o) 4 Aok 2ol Alololl AAmA
AR Atojof oy %, 71559 Ae o e g4 FoAe
gk Abetzt sfetel #x Abolol o ARA)
ZEFHXAFAA AN AZxAES T 5, TEAANG AT FEHlAY B
AbdEA, Aot W dzxy PEEz 73 o] g4zt stetal gol Apolo] AABAAE,
i, o) F 9 o FEHodde A, w AERE FEYoae] s A3 ANB
shE ol HET HAREASN A Abole) A 7t Abololl odAbAAAE w et
% sty of2l7bA F& AAlM A, k¢ W HE
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Table 6. Correlation coefficients between maximal mean amplitude (LV) of lip and mentalis muscle at various

lip position and cephalometric measurements of craniofacial skeleton.

Group Normal occlusion Class 11| malocclusion
Maximal mean amplitude Upper Lower Mentalis Upper { ower Mentalis
Cephalometric measurements lip fip muscle lip lip muscle
-0.48396 (MB) -0.47617 (GC) 0.66511 (GC)
-0.49111 (PC) -0.61488 (PC) -0.47758 (PC)
ANS-PNS -0.41345 (P-Ma)
{mm) 0.50034 (P-Ba)
Maxilla -0.47903 (P-Pa)
-0.45597 (MB) -0.76248 (GC}
0.49428 (MS) 0.55103 (PC)
-0.45244 (GC) -0.43313 (P-Ba)
SNA( ®) 0.54154 (PC) | 40.45690 (P-Pa)
-0.40810 (P-Ma)
-0.44672 (P-Ba)
0.51250 (P-Pa)
Go-Me {mm)
0.66511 (R}
Ar-Go (mm) -0.58833 (GC)
0.59732 (PC)
SNB( )
0.51187 (MS) -0.63735 (GC)
0.41363 (GC) -0.42408 (P-Ba)
Mandible . 0.50903 {PC) -0.44069 (P-Pa}
SNPo { ) 0.45001 (P-Ma)
0.50477 (P-Ba)
0.48612 (P-Ba)
SN / MP 0.60214 (GC)
() 0.40475 (PC)
MP/RP(° )
ANB ( ° ) 0.39772 (GC)
Basal bone -0.48948 (PC)
relationship PP / MP -0.40649 -0.41567
° {MB) {MB)

R : Rest lip posture

MS : Maximal lip sealing effort

PC : Lip position at Peanut chewing

MB : Lip position at Maximal biting

GC : Lip position at Gum chewing

P : Phonation

— 261 —



st e F& Aol e, e W H
22 HuggAAad & dx4 ASA
Abolo] §9]4 dv AaAgab-E Table 70l
AA A, AALFATFAM At HE
29 AdEHFAYNE 28 FTEAN A
o] A W Zolet FRsiHo, 3IF FAHM
o) & A Yl e AAHTAHS
e Aee FAs d4ddAE vdD v
A BAE FRstge. Agagised 25 oA

Z F&olA sl HoAHFANAE St
&ol A TADBDAE R, e A2
Zo] T sl ®HETY AdHdA
2t k2] mentolabial anglesdt Ababsd

AE 2k, 39 At FF dskF
:f‘-r—rM\H st e AgytAdde
mentolabial angles} +4#yAE el
HEZY 2 A8 759 "‘lﬂﬂ =] A} 9 of] 4]
e o HELe] A9 "E‘ol‘ HAE JdEW
o} ez AANME F b’i

ol

o]

T & 7l dE Fefol i
= o &7 Aste g F
23HA WwotSo gx, AHA Y AAT9

2
%
2
fu
o
2
2
tjo
i

Hell =
Hoa
xdZ

Ugolt %,
U4 ghow,
Yejol e F

8 g ol A8l A

RN
TR

TR %9 753 3

= Q&3 WA Ut
Weinstein'?-& F+74-59 A=

e g wAAAL Jetdle 33l e} A

I\/I(:Nult)“”C A
o

0\7HH<>31W%E¥4 °l~E

B %

MRl FRgel W

s rlol WAL o,

o},xix

ofFol AAAA o

& AdolA,

L Aele] %

o] A ool 7}

% o5 AFI7lel F¥ED S olekg Yol
S 2alEal Aol

o] 7AW o}
Ax7t s A3t 4 Ackn spoloh.
o  Simpson®-2

A A HZ  retractiondl

W A S 3Fas

A x 7} Az retractior

2 Aoty Hele

Hog olFd 7‘*%]“°] |

Hshxl A otel 4 1]°ﬂ

of 2 & ’SXM

Ao g FFY AdzxAe Addof B3l E
obA Fatol det.
A4 v2lrt wpE Al

.

T4

j84

2 28, S8 @t 283 WRae] 27

Table 6. Correlation coefficients between maximal mean amplitude (V) of lip and mentalis muscle at various

lip position and cephalometric measurements of incisors,

Group Normal occlusion Class 111 malocclusion
Maximal mean amplitude Upper Lower Mentalis Upper Lower Mentalis
Cephalometric measurements lip Iip lip lip
Upper NA-Ut (mm)
incisor PP/UI { )
Lower NB-L! {(mm)
incisor MP/LE( © ) 0.44847
(MB)
Overbite 0.77424 0.42469
{(mm) IMB) (MB)
QOverjet 0.40865
{mm) (R}
R : Rest lip posture MB . Lip position at maximal biting
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Table 7. Correlation coefficients between maximal mean amplitude {(V) of lip and mentalis muscl at various

lip position and cephalometric measurements on soft-tissue,

Normal occlusion Class 11 malocclusion
Maximal mean amplitude- Upper Lower Mentalis Upper Lower Mentalis
Cephalometric measurements lip lip lip lip
Length {(mm)
Upper Thickness (mm) 0.47083
lip (at Point A) (R)
Thickness {mm) -0.51212
(at U1) (R)
SnSs-s { © )
Length (mm)
Thickness {mm) 0.43221
L ower (at L1) (PS)
lip Thickness {mm) 0.49843 0.54459
(at Point B) (PS) (MS)
1li-Sm-Pog" ( ° ) -0.43065 -0.39975 0.41759 0.41534
(MB) (MB) (PS) (PS)
Menta- Thickness (mm) 0.47154
lis {at pogonion) (MS)

R : Rest lip Posture

MS : Maximal lip sealing effort

MB : Lip position at maximal biting

PS : Lip position at Peanut swallowing
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— ABSTRACT -

CORRELATIONS BETWEEN ORBICULARIS ORIS AND MENTALIS
MUSCLE ACTIVITY AND CRANIOFACIAL MORPHOLOGY IN
NORMAL OCCLUSION AND CLASS ifl MALOCCLUSION

Chun Sil Chang, Ki Soo Lee

Department of Orthodontics, College of Dentistry, Kyvung Hee University

The purpose of this study was to investigate the difference of EMG activity of the Orbicularis
oris and Mentalis muscle between normal occlusion and class III malocclusion group during various
lip position and to find out whether any correlations exist between the muscular activity and
craniofacial morphology.

In this study, 5O subjects with a mean age of 22.9 Years (range 20.0-26.0) were investigated
(25 subjects were normal occlusion, and 25 subjects were class 111 malocclusion).

EMG data were recorded from the Orbicularis oris and Mentalis muscle during rest lip posture,
lip positior at maximum biting, lip position at maximum sealing effort, lip position at chewing.
swallowing and phonation with the Medelec MS-25 electromyographic machine.

Lateral cephalometric radiographs was taken with the mandible in intercuspal position on all
subjects.

All data were recorded and statistically processed.

The findings of this study can be summerized as follows:

1. In normal occlusion, the maximal mean amplitude of upper lip during the lip position at
chewing was lower than that of lower lip and mentalis muscle. But the maximal mean ampli-
tude of orbicularis oris and mentalis muscle during the other lip position was not statistically
different.

2. In Class III malocclusion, the maximal mean amplitude of upper lip during the lip position
at chewing, swallowing and phonation was Jower than that of lower lip and mentalis muscle.
But the maximal mean amplitude of orbicularis oris and mentalis muscle during the other
lip position was not statistically different.

3. Compare to normal occlusion, the Class 1II malocclusion was showed low maximal mean
amplitude of upper lip during rest lip posture and the lip position at swallowing of saliva,
and showed great maximal mean amplitude of lower lip and meantalis muscle during the

lip position at chewing and phonation.
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In normal occlusion, the maximal mean amplitude of upper lip during various lip position
was not correlated with the length and thickness of upper lip, but the maximal mean ampli-
tude of lower lip during the lip position at chewing and swallowing was positively correlated
with the thickness of lower lip.

In Class IIl malocclusion, the maximal mean amplitude of upper lip during rest lip posture
was negatively correvlated with the thickness of upper lip, and the maximal mean amplitude of
lower lip and mentalis muscle during the lip position at chewing and swallowing was positively
correlated with the thickness of lower lip and mentalis muscle.

But the maximal mean amplitude of orbicularis oris and mentalis muscle during the other
lip position was not correlated with the cephalometric measurements of soft tissue.

The correlation between the maximal mean amplitude of orbicularis oris and mentalis muscle
and cephalometric measurements of incisors was not nearly present.

In normal occlusion, the maximal mean amplitude of lower lip and mentalis muscle during
the lip position at maximum biting was negatively correlated with the angle between palatal
plane and mandibular plane.

In Class III malocclusion, the maximal mean amplitude of upper lip, lower lip and mentalis
muscle during function was negatively correlated with the length of maxilla, the maximal
mean amplitude of upper lip and lower lip during function was negatively correlated with
the SNA and SNPo, and the maximal mean amplitude of lower lip during the lip position

at chewing was negatively correlated with the ANB.
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