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Table 1. Number, sex and age distribution of subje-
cts

Number Age(Years)
Bothsex| Male |Female] Mean | Range
Normal occlusion| 20 5 15 231 [219-255

Open-bite 18 3 15 210 |121-396

Table 2. Classification of the open-bite group

Class I |Class II | Class Il | Sum
Numbers 8 6 4 18

ZAE7] (Medelec MS 25 system, A Vickers
Health Care Company, England) & AH8-3t912.
), ML o]FEUAF (Bipolar surface elect-
rode) & 715AFY HEXAFOE A3k
ALE A9 XNEL AFHEAEY w} 90
mm (E/RE-K19329, A Vickers Health Care Com-
pany, England ) ¥+ 6.0 mm (E/RE-K53524, A
Vickers Health Care Company, England) $1t}.
AA AFe A7 28 mm 9 AHQJH S 28
A% (E/IG-K53065, A Vickers Health Care Co-
mpany, England) 2 AM&-3l%ith

2) SR {AY Y AFRAYY

o] A7 HEAHZ (Genioglossus muscle),
4% 542 (Superior longitudinal muscle of to-
ngue) ¥ TEZ (Orbicularis oris muscle) <
HAdEH22 ARt AlYHgr)

A1 A5 g8 (Genioglossus muscle)
of Rt A 1 A5 FAYxE set
Aot 4~5 mm 5%, A2 2o 6~7 mm
TR Ao FEEAN AA}=E &
Atk HELTY A58 JAUA S F14)717)
#3 Resin button o FY (FEA) A71x, &
FEAFAE & ARANZF o3 EA HAAE
AMg-3te] FEA Z o

A 2 AF-& 4%+ (Superior longitudinal
muscle of tongue) o ¥#3Qu}, A 2 AFe
AR e A NA 3ot A 2 R FU4
otE A2 MY Mol AT FUR
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A7t HAB=E AT FAATL o8
Z°]7] 98] A& 60 mm & HFL A3ty
A1 AFHEAAYG 5T HAAE AlL3lo
S F

A 3 A5 A< (Upper lip, Upper orbicularis
oris muscle), A} 4 =2 3} (Lower lip, Lower
orbicularis oris muscle) o] Harradine® Kirschen
Wo) el whel 7 RAAZT A &
&9 A= vermilion border 2 mm %, 3F ol A
A5 A7t 20 mm ©|HA AFAH FLE
Agld UEE 7|EAFH BRAFE L34
Ak, AFo] HA4d Boe gdREHY §uto
3 AVH AL HAEATY] JAATo
52E B8 g AFAZ AR AAS L,
A% A (Medi-Trace 16-004, Graphic Controls
Corporation, USA) & ¥ #-9} A Aboo] A%
F ASE e XA FAH ol zg
AR AZ T

HAAAFE ASE U4 &A= A7 43
Ho| g Alg-3te FFAIH T

3 TARY 7NER &3

YHAAE 2zjo 31 AL FABEE
T F 259 1] e UAF AA A o}
e} B LF5HY FE5F UFEFe 2
AEE 71589,

A9 (Rest position) & 4, 31} x)o}7t A&
AEA oA A, ¢ E HELTY
%ol e Aeoltt

a7 Hof &9 (Lip sealing with ma-
ximum effort) & HHZAY Ao we} A3}
To] Uz 4iE we el

E}ol o] ] A] A3} (Command swallow of saliva)
© S BHAdAM gAY d&E A Fo
&3t

F2 FY93 A3 (Sucking and swallowing of
juice) £ TAVEFY FEAEE #FE
A3k, AHEHe LA F2F WS AME
3t PAHY d&dos FUstn A3
71&-3t3 .

ZAx7)e WAE (sensitivity) & 200 VE,

g metRiel M TEC BY= 235

Band width & 10 Hz—2000 Hz & 3. &
#1718 A3t (sweep duration) < SHH 9ol A 200
msec, 33 T2 o DE9 o)A 1 sec, EFY ¢
AN AEZE 5 sec, 1L F& FUH AdE
AE 10 sec 2 P, ZHZ 7|24 3
AAANA Z+ AAAE A3 dHsta, Ha
He & 5 AEE FE3 dFA7 ¥, 3~43)
el ZAEE 7|23

Z SFHYAA YIS ZAEE 723
F A4y HFEUS FHIAY HERL
A=Y Yol WS e AFEH =219
ALg3te ArEEt

2. FEFRXATFAAMND AZ

Agagast ZgagAAA 5 27, 2
A9 R okt B 2§ Wasy) Fsho]
T ATHIAE FRFEXATF AN G
Y5, B0l 9J3ko] 0003 AN FA of
Aelo|E BAAo] FAEE 448 F ole)g)
2e A2H 2 ASYEE ARschw,

A AZHI A2yde o

1) H (High point of tongue) : 7-7H% o
Mg 24 39 HA.

2) H' (High point of tongue projected on fun-
ctional occlusal plane) : H¥ el A 7)1
e WA SRR,

3) N (Intersection of functional occlusal plane
with anterior tongue shadow) : 7]
YH 89 AWEIARY wAH,

4) N (Intersection of functional occlusal plane
with posterior tongue shadow) : 752§
WHH o FHEIHTY mAH.

5) U (Tip of upper incisor) : A2} A% A
A,

6) L (Tip of lower incisor) : 3}e} A A
@A,

7) P (Intersection of palatal plane and line
drawn perpendicular to palatal plane th-
rough high point of tongue) : HZ oA



TARAN A FAF FAE A
A,

8) Pal. Plane (Palatal plane) : /1 HHOo 2
Au)=3 FuSE JA% FH,

9) Fun. Occ. Plane (Functional occlusal plane)
S5 RYFEHOR g7 A 1 AR
FE Y AFAA FHaid
HEHE Hagh HH.

10) Ceph. Occ. Plane (Cephalometric occlusal
plane) : FHASAFFASRE A3t F4
A7t o) FE AT A 1 R 2 F&
AT o] FRAE AAT HH.

B) A&gE

1) OB (Overbite) : 757151 § 3 H ol A
A, ket FEA "azte 2 A,

2) 0] (Overjet) : F5-ASLTHHFANA
A, et A Huztel £ Aw.

3) H-P (Distance between point H and P)
(89 AAY AZoA, He HAW
oA TR 7R F3 A,

4) H-H' (Distance between point H and H")
c8Y 3138 Yelle Ao, 39
HPH M 7158 LFHUAA Y 5
2 A#.

5) N-N'(Distance between point N and N’)
D715 A nFEHALY §e] o],

6) IML (Intermaxillary space length) @ 5%-
AZDFHAGA A st} == Aot A
AW ] AAH A AFFH ] W
A7 A 9] A AH,

7) AIH (Anterior maxillary height) : Menton
N FNFAA Y FR A,

8) PIH (Posterior maxillary height) @ 5%
Wit FRASUPHH ] wzbd-g 59
&t atotatdg Aol A TN EH 7R 9
A A,

9) TA (Tongue area which is above functional
occlusal plane) : 715 FHA Aol 3
o] FH(cm?). ©] WHL THINE Al
& 01 cm7bA AZ3A

CHX) A K| 247M 235, 1994

study

Fig. 2. Linear and square measurements used in this
study

10) IS (Intermaxillary space index) :
U WA ()= T XML

11) UPW (Upper pharyngeal width) : 2315
B9 2oz, AN FAA TH
Vg AFFYA Y A,

12) LPW (Lower pharyngeal width) . 3315
59 2o e FAH 3ot 3
Aol thte oA 74 7k AFF
B 7k2)9] Adl.

3. BA

®
A
b
4
xt)

ool Pojzl BAHE A S
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XA AALR AZX)E SAS (Statistical Analysis
System) TZ1Y-& o] &35t EA X 3}
MR R GAT DDA A
9 Ie+ET gEAHZ, AEFH2 2 3
&2 BARNY FAE AR5 Qe 2
AEA (ANOVA) & Ald8Qa, 5 7k &
A AR L 48] Two groups independent sam-
ple ttest & Al3P3H . ‘

N nptAte) M FES gys 237

m. i+t #o
Z 9 2Ax AERY YA, ¥FUR}
BEAEAN HHE Table 34 o AASH L,
T3 SAE HEF YAA Aol A&
A A2 Table 56 o AAIIH F T2
ZREEXNARAAY AZYEY PYFR, TF
9 2} 9} P-value Table 79l A A8t 1, k44,

D 41y

Table 3. Comparison of integrated EMG value between genioglossus, superior longitudinal muscle of tongue

and orbicularis oris- muscle during various actions in open-bite

(unit ¢+ uVsec)

Group Open-bite
Muscles | Genioglossus SupLongMuscle Upper OrbiOris | Lower Orbi.Oris |1,
Action of tongue ’ ‘ Difference
Mean SD Mean SD Mean Sb Mean SD

Rest position 163 081 3.36 227 114 0.61 145 164 | Sig**
Maximum effort ok
of lip sealing 2536 1477 | 4385 4881 | 17509 9861 | 24728 11151 | Sig*
Command swallow | 1000 3065 | 7842 5086 | 3202 4636 | 3318 4284 | Sigh
of saliva

Sucking of juice 13737 8427 | 18792 8034 | 22767 9951 | 23122 87.70 | Sig**
Swallow of juice 13358 7566 | 22055 117.00 | 21561 13681 [ 22162 14648 | Sig*

Sig* - Significant difference at the level of P<<0.05
Sig"* . Significant difference at the level of P<{0.01
Sig*** | Significant difference at the level of P<{0.001

Table 4. Comparison of integrated EMG value between genioglossus, superior longitudinal muscle of tongue

and orbicularis oris muscle during various actions in normal occlusion

(unit : pVsec)

Group Normal occlusion
Muscles | Genioglossus SupLong Muscle Upper Orbi.Oris [ Lower Orbi.Oris |1,
Action of tongue ' : Difference
Mean SD Mean SD Mean SD Mean SD

Rest position 1.21 0.71 112 0.58 0.83 0.52 0.67 0.37
Maximum effort -
of lip sealing 39.15 2850 74.36 48.77 | 182.36 91.82 | 21257 116.16 | Sig***
Command swallow | 970 4150 | g252 3875 | 4729 3863 | 4878 5089

of saliva

Sucking of juice 12152 7451 | 18153 9244 | 13696  59.74 | 12254  58.04

Swallow of juice 12550 5637 | 166.11 7784 | 10884 4011 92.46 51.11 Sig*

Sig*  : Significant difference at the level of P<0.05
Sig*** | Significant difference at the level of P<{0.001
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Hi

DOPEN

GG

SLMT UOO

nVsec

LOO
Fig. 3. Comparison of integrated EMG value of to-

ngue and lip muscles during rest position bet-

ween open-bite and normal occlusion.

GG : Genioglossus muscle

SLMT.: Superior longitudinal muscle of to-
ngue '

UQQ : Upper orbicularis oris

LOO : Lower orbicularis oris

CHAIMEA] 247 2%, 199¢
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250; " . "
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GG SLMT UOO LOO

Fig. 4. Comparison of integrated EMG value of to-

ngue and lip muscles during swallowing of

juice between open-bite and normal occlusion.

GG * Genioglossus muscle

SLMT : Superior longitudinal muscle of to-
ngue

UQO : Upper orbicularis ofis

LOO : Lower orbicularis oris

Table 5. Comparison of integrated EMG value of the tongue muscles between normal occlusion and open-

bite subjects

(unit : pVsec)

Groups Normal occlusion Open-bite .
s Difference
Muscles Actions Mean SD Mean SD
Rest position 1.21 071 1.63 081 Sig*
Maximum effort of
lip Sealing 39.15 28.50 25.36 14.77
Genioglossus | Command swallow
of saliva 69.70 41.52 48.20 30.65
Sucking of juice 121.52 7451 137.37 84.27
Swallow of juice 125.50 56.37 133.58 75.66
Rest position 112 0.58 3.36 2.27 Sig***
Superior Max1mqm effort of 74.36 48.77 43.85 48.81
o lip Sealing
Longitudinal C p .
ommand swallow
Muscle of saliva 82.52 38.75 7842 50.86
of Tongue ) ..
Sucking of juice 181.53 92.44 187.92 80.34
Swallow of juice 166.11 7784 220.55 117.00 Sig*
Sig* ' Significant difference at the level of P<{0.05

Sig*** | Significant difference at the level of P<0.001
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Table 6. Comparison of integrated EMG value of lip muscles between normal occlusion and open-bite sub-

(unit ¢ uvsec)

Groups Normal occlusion Open-bite .
- ‘ Difference
Muscles Actions Mean SD Mean SD
Rest position 0.83 0.52 114 0.61
Upper Maximum effort of
Lip lip Sealing 182.36 91.82 175.09 98,61
(Upper | Command swallow
Orbicularis | of saliva 47.29 3863 3292 46.36
Oris) Sucking of juice 136.96 59.74 227.67 9951 Sig**
Swallow of juice 108.84 40.11 215,61 136.81 Sig**
Rest position 0.67 0.37 145 1.64
Lower Maximum effort of
Lip lip Sealing 212,57 116.16 247.28 11151
(Lower | Command swallow
Orbicularis | of saliva 48.78 5089 33.18 Q28
Oris) Sucking of juice 122.54 58.04 231.22 87.70 Sig***
Swallow of juice 92.46 51.11 22162 14648 Sig**
Sig** . Significant difference at the level of P<0.05
Sig"** ! Significant difference at the level of P<{0.001
Table 7. Cephalometric measurements of normal occlusion and open-bite subjects
Groups Normal occlusion Open-bite .
- Difference
Cephalometric Measurements Mean SD Mean SD
Overbite (mm) 184 0.64 -305 165 Sig***
Overjet (mm) 255 0.71 264 222
H-P (mm) 468 2.87 897 349 Sig**
H-H'(mm) 18.75 2.7 14.81 3.29 Sig**+*
N-N’(mm) 61.30 47 59.12 450
T A (cm?) 781 1.40 597 1.39 Sigh**
1S (ecm? 45.65 6.11 46.09 405
TA/IS (%) 17.26 3.02 13.12 359 Sigh**
UPW (mm) 10.34 1.80 10.23 2.06
LPW (mm) 11.03 222 11.01 2.56

Sig*** . Significant difference at the level of P<0.001

B} o} AN A8}, F2 FYTH d3lF5y fEH
93}8.& Fig 56,7 ol AAsA

WA FAE GG eh o] A el A

FEFETY B0l TEDY BHED FoH,

A3t Teo Hd 2 FAEYFTAE 7
29 &40 HEAD, FFFE2Y gHET
Aot FadddAe FEZS 84 HEA
29 2R f-9)8HA ZAth (Table 3, Fig 3.4).

HhE AR GFAE A, B A R
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Rest Position

Normal occlusion Open - bite

GG R i Y

SLT

uoo

LOO v A A

|iui 40 mS Iioiw mS

Fig. 5. Representive eletromyogram of normal and open-bite subjects in rest position.

GG : Genioglossus muscle UOO : Upper orbicularis oris
SLT :.Superior Iongitudinal muscle of tongue LOO : Lower orbicularis oris

Command Swallow of Sallva

Normal occlusion Open - bite

——————b%m«u»-——-—- SLT

Uuoo

LOO

100 pv : _ 100 uv
L—— 1 Sec I——— 1 Sec

Fig. 6. Representive eletromyogram of normal and open-bite subjects during command swallow of saliva.

GG : Genioglossus muscle UOOQ : Upper orbicularis oris
SLT : Superior longitudinal muscle of tongue LOQ : Lower orbicularis oris
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Juice Sucking & Swallowing

Normal occlusion
sucking swallowing ‘

l 200 pv
2 Sec

GG : Genioglossus muscle

SLT : Superior longitudinal muscle of tongue

FAEUF: A2 FEDY A4 Ao #
% 2Jo]E KHolA gskoy, F2A3 e
Mo o] FHZ9 AR ZH(Table
4, Fig. 34).

A agAet AFagAte] 24T E v
wajRd, Eagates YA gELD,
H2ZzN20 AL} ARG 935
A Row, FEIANE F F9 #9827t
STt Ask &2 FHu D gae A
ANQd3lE 2EHEE F 0§98 47t
ddth F2FYE FES A= Mg
Ao A fE A Fow, A2 BEE F 27
Fo% A7t g FAA%F A2 RS

gd=E gagArt BFA PR f9 8t

A Zct (Table 5, 6).
2. EREEXAFAAZ £

MG} BAATAANA 10719 FES
ARt AL, olF 57 FEAA FT
Apol2 BT (Table 7). /W gate] At
FANAFE ~305 mm FoH, BFLEAE

Open - bite
éuck ing swallowing
GG iy LT
SLT .JM i
ot
uoo  |{dlit

-

| 200 pv
2 Sec

Fig. 7. Representive eletromyogram of normal and open-bite subjects during sucking and swallowing of juice.

UQQ : Upper orbicularis oris
LOO : Lower orbicularis oris

184 mmZ F &3 FY3% zolE HPoY,
FRPINF YoM e F T 72§ xo)rt
AUt

N AR g A HlE] FEAHH
A 89 HFRA7A L Age AL, F 17,
A 9 4hF e g 3o WA e gk
or FAHLE ¥ A BYth Y Lo,
oft T WA 4 A4, 3 ATH FAHL T
T3] {93 Zo)7t fAh

V. &2 % ot

FADFE FEAIE FLAAS
AEE YN e F49 99 sl
Angle® FEIATY, G4 EFY e 2P0
o] A 8 ¥ ol AEF LS
dosle dde] Hx dted Y AAY
1Eold, TEY VoldPEE 2 dojrth
Cleal”& 773w 421 &7 wslo] g
T732A  (Stomatognathic system) <] 4143
g Y& AxH 2= FFIINRE
(Cinefluorography) & ©] &3 A, “Z434
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e AE&E Holm, 3 oA FHeo H
71 AEES oo g AARE 2wy A
TN AEH HEFE olF i, Agste] Mujst
A, BTN BAFY FEF3}A AdeFE &
23 F e gA dEy A HEHE o}
Zhof stk 3qit.

o7k #ARA2AF Ny AdatE
FEgole 39 FHIK U3 THE dF
¢} ##EAo], MilidonisE*S HEAZS U4
o2 FAAT (surface electrode) # vlEH=
(fine-wire electrode) & AM&-3 dAFolA, Hul
HRAHA, FEHEASANNA F HAFTZE
o3 a7 IO &9k o] AFolME o
AEe AFHEAA mHASHE 34
71289 E3WE §lo] Ralston®& HejA 4
Ars FAe AL FAFE, vaE o
7] W& “Integrated” EMG 9 o4& o
A, o dFdXe 4 EFHANAY
2ARE VEF F dFH@s 27
(Medelec MS 25 system, A Vickers Health Care
Company, England) ol WA= ogle #5FE
T2IORE ARREA HEgo g &

Arge e WA (PZREH) 3 i
RER) &2 o]FoA S} 5 3t
U HEAZE 39 AFzo® 4 A
o8 N FFA ool FEo R 3H3}
o QIR A7]7t FEH HEALATL HE
Aoz o] FAA QAFHY AAE FAAA
Fe 98s @ 39 Y gz
Ad &&3ke) @A S, Proffit?S 39
ABY T EE Aol WEH fXo o
€ "A F UYL Y, Lowe" s HXF
AR FAE hdez g ZHE ATA 3
ofo] Jite| mE HELIZ A7} v @
%L, HEATY 9Av FHINGFH 5
FBRE Feval gt o] AFelA A
WA Al vlE) kPN gE
A, AEFHETY 840 o ZA YA,
289 d7A%e 43 kyddEPE A
Wugtatel ddtE AY BB & A¥agat

CHAIMBX] 244 285 199«

9 Mgt QL Ty (REE) & M
27t FYAFAEG Jon A, of
AFoA 7NedsE A9 gxE Mg
FAeA o 2A JEA kyddgS] d7E%
9 dx3PAoY (Table 5), +HZ FHEE
MBAFA7Y AFRGFARY & GRS B
oA YA A dth (Table 6).

EEF 287 &AM #¥A 9, Hrycy-
shyn®& zHA 9, 439 Fee 259 DA
&A JEgg 1 XA ek §F WA, Cunni-
ngham¥ Basmajian®& Q13 &#olu, &
sale BAd wet I5Fe &Y Z5EA
2k apol7} QIrkil &FSith Moller” s A8t
b 259 FAE A7) Ao & HolAo]
gqov, AR AsE e #d 2§
E9 ¥E&E (Synergistic action) °] F83}t}
i 3G o] ATolA AFuTAe dsF
AL gL A & Welrl A, 4R
& By o, AL G A= o oh g3
P& Bk Fig 6 © A3aaer A
FApol A el AAAEF HEAHA HPF &
A Aotk FARLFA M= Bt AA]
d3tA HEAD, AT, TEDY 255
o] FAlol dojv}= A7l Bokoy, Adw
g M &5 B0 YeEA g 4
< (Type D, A9 &Ao] BA Yehve 34
(Type ID, &9 €40 WA Yeve 3¢
(Type IID ¥ &3 x328 #¥&
Hol= A% (Type IV) T wi$- b33t A3ty
& 29t} (Fig 8 Table 8). &, 3Fu A=
d3s =5 71Fe] R3E )71 PFAE
o] Y&3] dojuh=u wE, A Atel e
&Y oAU S8Ry A BRI E
Rol= A97F it

Subtelny$} Sakuda”= 71=fAE A& o3}
2o 2 3o AolFo] FRETI HilstiL,
MGugE FEAE 2748 71=9 &
219 AAANA AAAY, o] ATFAAE Mc-
Namara™9] ¥Wol wet A, 3R1F F3E& &
AR, & ol R A7 Qe

Vig¥e 3¢} ofzka-3te] ATl thdt Aol
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Command Swallow of Saliva in Open - bite

TYPE (1) TYPE (1)

Uoo 4 Uoo
Lo At 00
100 pv 100 pv
1 Sec 1 Sec
TYPE (1l ) TYPE (IV)
oot GG GG
WWW- SLT | ST
[ uoc uoo
T | LOO . LOO
100 uv 100 pv
1 Sec 1 Sec

Fig. 8. Representive eletromyogram of open-bite subjects during command swallow of saliva which could classify
from type 110 type IV.

Type |: Low activity of the lip.(High activity of the tongue)

Type H: Prior activity of the tongue.(Lip activity follow)

Type HI: Prior activity of the lip.(Tongue activity follow)

Type IV: Harmonious synergistic activity of the tongue and lip.

GG : Genioglossue muscle SLT : Superior longitudinal muscle of tongue
UQO : Upper orbicularis oris LQO : Lower orbicularis oris



Table 8. Incidence of open-bite and normal occlu-
sion classified by presence of tongue & lip
muscle activity and muscle contraction se-
quence .

EEEESLER

Open-bite | Normal occlusion

Low activity of lip

. . 9(50%)| 4 (20%)
(High activity of tongue)

P.nor t<.)n.gue activity 6(33%)| 1( 5%)
(Lip activity follow)

Prior li tivit
Fior P acviy 1( 6%)| 3(15%)
(Tongue activity follow)

Simultaneous tongue
u. .u. & 2(11%) (12 ( 60%)
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—ABSTRACT —

AN ELECTROMYOGRAGHIC STUDY OF MUSCULAR ACTIVITIES OF
TONGUE AND LIP MUSCLES IN ANTERIOR OPEN-BITE

Yeon-Suk Choi, DM.D., Ki-Soo Lee, D.D.S., M.S.D., Ph.D.
Young-Guk Park D.M.D., M.S.D., Ph.D.

Department of Orthodontics, College of Dentistry, Kyung Hee University

The purpose of the present study was to investigate the difference of muscular activities of the tongue
and lip muscles between anterior open-bite and normal occlusion during various function.

" Thirty eight subjects of 12.1-39.6 years were employed in this study - Eighteen subjects were anterior
open-bites and tweenty subjects were normal occlusions.

During rest position, maximum effort of lip sealing, command swallow of saliva and sucking & swallowing
of juice, the electromyographic datas of the genioglossus, superior longitudinal muscle of tongue, upper and
lower orbicularis oris were recorded and integrated with Medelec MS 25 electromyographic machine. Lateral
cephalometric radiographs were taken on all subjects for the analysis of tongue posture and size. All data
were recored and statistically processed.

The findings of this study can be summerized as follows :

1. During the rest position, muscular activity of tongue was higher than that of lip muscle in open-bite,
but no difference in normal occlusion group.

2. During the swallowing of juice, the activity of orbicularis oris was higher than that of genioglossus in
open-bite. But the normal occusion was showed higher activity of tongue during the swallowing of juice.

3. The open-bite, compared to the normal occlusion, had higher value of tongue muscle activity during
the rest position.

4. Compared to normal occlusion group, the open-bite had higher value of lip muscle activity during the
sucking and swallowing of juice.

5. During the command swallow of saliva, the normal occlusion was showed harmonious swallowing pat-
tern, but the open-bite showed much variation and disharmony in muscular contraction sequence, tended
to absent of lip muscle activity.

6. At the lateral cephalometric radiographs, compared to thé normal occlusion, the open-bite was showed
lower tongue posture. But no difference was found in intermaxillary space.

It is suggested that the open-bite, compared to the normal occlusion, had higher muscular activity of tongue
during the rest position and various functions, showed lower tongue posture on the lateral cephalogram.
In the development of anterior open-hite malocclusion, these factors may be an etiologic factor.

KOREA J. ORTHOD 1994 ; 24(2) : 233-246.
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