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7} Omm 2eb 22 A¢-E BRE, 0~4mmE EF
overbite, dmm¥i.t} & A$E BEWEGLE FHwEd)
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BHE-Z Table 1ol FRslgich. ZmBe RpHwEE
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steel #-& FHSIG R, Bimsol REEBE cy-
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tubeoll do] ETFHE wigel nigol2 whd o
Al sksict

LB EHEat Bl A ggeh )
H3k B2 B 4HY BEEmE A Bie #
#5o] 4182 Bridge Box(DB-120K, Kyowa Co,
Japan)& 7 A A4, Dynamic Strain Amplifer(6 Chan-
nel, DPM-6E, Kyowa Co., Japan)dl 4] i@ig=] i,
Direct Recording Oscillograph (6 Channel, RMV-500,
Kyowa Co., Japan) oll 4 ghifgo.2 Zag= ook

ET5E aiEel == S BES  olgsl
Ze HELR +4d wel 2gsigdo)

1. BgEdA HrRE fgmel ek EmRS M
TabAl stadrk :

2. vkt clok etele] B Hol E¥HAIM EEol
Yol %@EJQ] o= 42 (Dento-alveolar

sound & A AAF BHEA shavh

Table 1. Characteristics of Subminiature Pressure Sensor

CAPACITY

SENSITIVITY

ALLOWABLE BRIDGE VOLT
IN AND OUTPUT RESISTANCE
THERMAL ZERO SHIFT
THERMAL EFFECT ON SENSE
CALIBRATION COEFFICIENT

2 Kg/cm?

0.774 mv/V

3V

120

0.2% FS°C

0.2% FS°C

100 pex1x107° strain/0.001292 Kg/cm?




3. viuk, shk sholel B BTl A2 Fohul:
#2) (Bi-labial sound) & ZA AR BEshal
awu}

. AL RR2E 2] BE L Fol FRARTE Fmiohv
@%‘ﬂl @S] Y2t 47 (Dento-alveolar sound)
£ ZA AAS BHHA shodch

5. H& jineE A4 WA shagdcth
6. By A 1A dct

Lo BEL MEAREANA 230 #EAH
o, o)u] oSty SIF WHrAES e HEikn 2
ol &S HEES WA A7 7 Bl 10~205
MRSt B B asel ey, 2@ KEst
o E EEskgct,

BetEdeol] wFol B |ES B Bhol wii
%Aﬂkﬁaﬂ} W EEC WM nAle wES

728k 7l 915hed BB %Y Hif X-R BESES
4 ﬁ%ow i U HASZ M 47 3k
23

SNA

SN-—-QP

SN-PP

SNB

SN—MP

OP—-MP

ANB

PP—-MP

1w

overbite (mm)

overjet (mm)

1to SN

1topp

1to OP

anterior dental height {mm)
1toNA

1 to NA (mm)

maxillary molar height (mm)
T to MP

T to MP (mm)

1t OP

1 toNB

1 to NB (mm)

mandibular molar height (mm)
total face height (mm)

upper face height (mm)

lower face height (mm)

upper face height/lower face height (%)
posterior face height (mm)

ramus height (mm)

total face height/posterior face height (%)

Fig. 1. Selected planes and linear and angular
measurements used in the cephalometric
analysis.

LEe] grte el H3) B KEE ¥ RAE
< RIS mERRRE KRR Aoldl 4 &
# M mEsR, & oA EEE B wE
of HfE HRe] Hifl, HE=ldod, TEs §E
of BT fijlE A% S8t RS B, LK
soleh =3 FHob Fol M ¥ RKEs |
X-f¢ #iE SmEe & SHUEE Abele] MBS
Bt et

. % R

3 Fo) HER 3 B K-S Diret Recording
Oscillographdl A #EAR S 2 Zn&ds #, ZEEERAA
BRIRE7M o) mEEET shslel B S
BIEFRE (100pe X 1X107° strain/0.001292kg/cm? )
2 BmEE e BheR masddrt (Fig.2)

PEMI &, IE% overbite ¥ BEM oA L3E i
el hash A= e BErhel TR 3 BE B
K EE 2 BEE & MR 25 §EET 99
Lok TR ETEl Al B B BhE A
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Aubset . K, Kom

_ Mormloeclyssoy | B o) Time g, M0

N : LLlab

o ar !r'! TR ULin

AV S S TRV e ~

Sw Mix: M Sw Sp3 Sp2 $p Sw CAL —Llab
Cal Calibration line (100u€x1x10 strain/0.001292 Kg/cm?
Sw: Swallowing pressure

Mx1 Maximum pressure of the tongue
Mx2 Maxumum pressure of the lips

Sp1 Speech pressure during dentoalveolar sound exerted to the lingual surface of the maxillary

central incisor

Sp2 Speech pressure during bilabial sound exerted to the labial surface of the maxillary and

mandibular central incisor

Sp3 Speech pressure during dentoalveolar sound exerted to the lingual surface of the mand-

ibular central incisor

Ulab LLab. Labial surface of the lower in cisors,

ULin.  Lingual surface of the upper incisors
Llab  Labial surface of the lower incisors
LLin Lingual surface of the lower incisors

Fig.2.  Sample oscillograph record

B &7 FesE el (P<0.01). E%# over bitedk 8
W& Aol A= |/A FTHBE ako]l IF# over bite
MA o Hx, HETF FHhe FE D Bl &
R EEL FEE/ REAA g%t EH over
bites} BEW G AFolol A BET} BEhY FE
3l BREsL Bk BEEo] AZEWANA o A KK
BEX ARE ddrh BWaEst BERE <o)
A= WETEE, BEE, BAE 2571 8854
A o ek (Table 29} Fig.3). '
BAWZ &, IEF overbite, BEMAANA % it
of E3ERTECl sl 2= HEECl W BES KX
<+ & B BFE 9 B BERv ¥
< Ao ety T malAls FEE

Hat B RS WTrhel s & B AEZ
7t REHR ggo), BREEN FAEA4E B
BRG] B G ERRaRct Fod, R s
o+ IEH over bite Abooll e HEE Gt (P <
0..1) (Table 3).

FARZ &, IE# overbite, :BIW&olAl Fol kI
At THNiE) mete 589 BhY ke
# Bl AEZE7 REE A2 (P<0.05) Bl
A A FkoH BERANA S dekel E3}
BEN AT B3 BEE Jebaglel (Table 4),

LTl e Xl E5 B MieE 2 B
RE») HifEH BEMENY FHE BEES M
2kl o] HBRBAMR = BEA BARE JEhd HE o)
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Table 2. Comparison of functional forces exerted on the anterior teeth by the tongue and lips

between open bite, normal overbite and deep bite group. (g/em?)
OVERBITE NORMAL
STATISTICS OPENBITE | OVERBITE |DEEP BITE PROBABILITY
=2 -1 =
CROWN SURFACES (0=20) (19) =19
FUNCTIO'&"\ Xi + SD. |Xii + SD. |Xiii + SD. |XiXi|XiXiii ¢ Xii-Xiii
U[90.35 +47.92| 82.80 £ 45.52] 67.44%24.02| - - -
LINGUAL
: L| 87.59+51.63| 88.87 £59.57 |206.8 105.8 - s .
SWALLOW
U|116.5 £ 53.75| 92.92+59.98| 98.7% 40.7 - - -
LABIAL
L|106.2 * 46,40 89.27 40,7 |160.4 +85.5 - s *
U| 1523 £11.16| 31.89%19.58| 34,0 t12.2 - ~ -
LINGUAL
L| 19.32 £15.67| 34.91% 20.66| 88.7 £31.5 - b i
SPEECH '
U|130.3 + 41,05/ 131.3 * 48.4 |134.1% 328 - - -
LABIAL
L| 82,6 * 3217/ 1058 % 33,5 |146.4% 64.7 - . “
U|533.0£237.4 | 721.8 £233.8 |618.22246.2 - ~ -
LINGUAL
+ + + . - L3 .
MAXIMUM L 328321748 | 435.3%184.1 |869.0%366.1
EFFORT U|209.9 + 629 | 219.7 & 54.45|189.9% 5822 | - - -
LABIAL
L |186.8 * 70.5 | 265.6 + 90.18|284.1+85.89 | ** . -~

U: upper incisors L: lower incisors, n: number of the subjects

—: not significant, * . significant ; P<0.05 ** : significant ; P<0.01

(two tailed t test)
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mmu.L overe1Te [/l DEEP BITE

Fig. 3. Comprarison of functional forces exerted on the anterior teeth by the tongue and lips
between open bite, normal over bite and deep bite.
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Table 3. Comparison of the ratio of the lingual pressure to labial pressure between open bite,
normal overbite and deep bite group.

'OVERBITE NORMAL
STATISTICS OPEN BITE | OVERBITE | DEEP BITE PROBABILITY
=26 =19 =18
FUNCTION (n=26) (n=19) (n=18)
INCISORS' Ri t sD. | Xiit+ sD. Xiit S.D. XiXi | XiXiii| Xii-Kiii
SWALLOW 0.96110.670 | 1.206%0.955 | 0.83410.584 - - -
UPPER SPEECH 0.216 %0132 | 0.259%0.145 | 0.258+0.078 - - -
INCISORS MAXIMUM | 2.728£1.502 | 3.444+1.407 | 3.629%2.130 - - -
. EFFORT
SUM 3.907%1.815 | 4.00912.083 | 4.721%£2,643 - - -
SWALLOW | 1.125+1208 | 1.168%0.880 | 1.46310.820 - - -
LOWER SPEECH 0.25620.203 | 0.354£0.217 | 0.636%0.216 - s 4
+ + — L L) -
INCISORS MAXIMUM | 2.049%1.544 | 1.748t0.865 | 3.313%1.585
EFFORT
SUM 3.430+2.344 | 327121726 | 5.412%2,124 - s -

n : number of the subjects

- : not significant,
* :ksignificant; pP<0.05, ** : significant ; P<0.01

(two tailed t test)

Table 4. Comparison of the ratio of the upper pressure to lower pressure between open bite,
normal overbite and deep bite group.

_OVERBITE NORMAL
STATISTICS OPEN BITE OVERBITE DEEP BITE PROBABILITY
FUNCTION (n=26) (n=19) (n=18)
INCISOR' — — T
g‘l}gl‘;’g’CEs Xi = s.D. Kii t sD. | Xii £ sD. | XiXii| Xi-Xii] Xii-Xiid
SIWALLOW 1.424*1.164 | 1.077£0.457 | 0.521 £0.270 - ** *
LINGUAL SPEECH 2.470£2.498 | 0987t 0.412 | 0.48010.363 b .o -
+ + + — £ 4] .
SURFACE MAXIMUM 2.104t1.411 | 1.82210.609 | 0.804% 0.458
EFFORT
SUM 5.998+2.077 | 3.887£1.204 | 1.70610.860 * b *
SWALLOW 1.173+0.467 | 1.134%£0.625| 0.69010.228 - b *
LABIAL SPEECH 11,7262 0.686 | 1.2970.455| 1.007£0,280 * bk -
SURFACE MAXIMUM 1.211+0.388 | 0.916£0.349| 0.750+0.374| * b -
EFFORT .
SUM 4,110 1.134 | 3.348%t1.247] 2448%0.714| * b .

n : number of the subjects — : not significant,

* . significant ; P<0.05,**: significant ; P<<0.01 (two tailed t test)

-20~-



Ao (P<0.05), 1 A HmES
(r=0.8)% Jebi+ e

FHBABACR
= e, TR

A EE Y FEs hEE0.8>r20.4) 9
RIS Vel s B2 over bites} over jet
o) Bolgl o {Ef(x<0.4) 2] HBRHEE el
TH [ o] maxillary molar height, upper face height/

lower face height (%), SN-OP angle, SN-MP

angle, lower face height,

interincisal angle % lo-

wer incisor to NB angleS-o]9ic}y. 2ajub |- ZEpi
teoll st 2= HE o EEa) Hsls HAL
A2 919l (Table 5).

Ve &, 1EH overjet, &k overjet o}4l L7

Table 5. Significant rank-correlation coefficients between functional pressures and craniofacial
variables in open bite, normal overbite and deep bite groups (n=63)

SWALLOW SPEECH MAXIMUM EFFORT
TONGUE LIP TONGUE LIP TONGUE LIP
U L L U L U L U L U L

SN-OP —0.269] —-0.270
SNB

SN-MP —0.276] —0.283
OP-MP

ANB

1toT 0.441 0.262 0.358
OB (mm) 0.460 0.287 0.662 0.435 0.585 0.460
0OJ(mm) 0.550 0.432 0.376 0.273 0.424

1toSN —0.427 —0.300
1toOP —0.475 —-0.254 ~0.269 | —0.254|—0.289
1toNA —0.347 —0.282

1 to NA(mm) —0.324

MXMH(mm) —0.283 | 0.250 -0.268 | 0.265

Tto MP —-0.296

TtoOP 0.253
TtoNB -0.438 -0,272 —0.406
T to NB(mm) -0.341 -0.261 -0.359
LFH(mm) —0.368 0.360
UFH/LFH(%) —0.449 0251 0.352

PFH(mm)

TFH/PPH(%) 0.269

n : number of the subjects, U : upper incisors, L :lower incisors, Significant at 0.05 level of confidence
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Table 6. Comparison of functional forces exerted on the anterior teeth by the tongue and lips

between cross bite, normal overjet and large overjet group. &/cm?)
OVERJET NORMAL LARGE
STATISTICS c1(1osls7 ;?JTE ?VE:;JET O(VEll;J)ET PROBABILITY
= = n=
CROWN SURFACES " 2=19)
FUNCTION Xi + S.D. | Xii+ SD. Xiii+ S.D. Xi-Xi | XiXiii| Xi-Xiii
U| 83.59+49.34{ 828+ 45.52| 71.76+ 28.69| — - -
LINGUAL
L| 161.7 + 49.92] 88.87 +59.57| 219.7 + 92.45| ** - .
SWALLOW :
U| 94.26+ 4648 9292+ 52.98| 92.04+ 3425 -— - -
LABIAL |
L' 120.8 + 80.8 | 89.27£52.06|/153.8+ 84.72| - - *
Ul 36.1 + 13.1 | 31.89 +19.58{. 34.25+ 12.89| — - -
LINGUAL
L| 952 + 43.1 | 3491+ 20.66| 81.68+31.80| ** - .
SPEECH ‘
U| 124.7 +35.8 | 131.3 + 48.4 | 1353 +36.07| - - -
LABIAL
L| 126.0 + 49.2 | 1058+ 33.5 | 151.1+ 79.31| -— - *
U| 619.7+266.5 | 721.8+ 233.8 | 6409+ 2416 - - -
LINGUAL -
MAXIMUM L|1085.0 +385.7 | 435.3 + 184.1 | 976.5 + 375.6 * - o
EFFORT Ul 187.1 + 27.6 | 219.7 + 54.4 | 192.1 + 31.19] * - -
LABIAL
L| 242.0 +75.7 | 265.6+ 90.1 | 304.1 +135.4 - - -

U : upper incisors L: lower incisors n: number of the subjects

— : not significant, * : significant ; P<D.05, ** : significant ; P<0.01 (two tailed t test)
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Fig. 4. Comparison of functional forces exerted on the anterior teeth by the tongue and lips
between cross bite, normal overjet and large overjet group.
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Table 7. Comparison of the ratio of the lingual pressure to labial pressure between cross bite,

normal overjet, and large overjet group.

OVERJET NORMAL LARGE
STATISTICS CROSS BITE| OVERJET | OVERJET PROBABILITY
e (n=17) (n=19) (n=19)
INCISORS Xi + sD.| Xii + sD.| Xiit SD. Ri-Kii | Ri-Xiii | Kii-Xiii
SWALLOW | 1.278+1.034] 1.206+0955| 0926+0.620 - - -
UPPER SPEECH 0.311£0139| 0.259+0.145| 0.260+0092| — -~ -
INCISORs | MAXIMUM | 32971340\ 3.444%1.407| 343731511 - - -
EFFORT
SUM 4.88741.565| 4.909+2.083| 4.623+1.837| — - -
SWALLOW | 2.22432.023| 1.168+0.880| 1.674+0.878 . - -
LOWER SPEECH 0.858£0.472| 0.35410217| 0.580£0.226| ** . .
INCISORS | MAXIMUM | 49142455 1.748+1.407| 3.860£2.595| ** - .
EFFORT
SUM 8.01643.440| 327141725 6.114+2949| ** . as
n : number of the subjects, — : not significant,

* ; significant ; P<D.05, ** : significant ; P<0.01 (two tailed t test)

Table 8. Comparison of the ratio of the upper pressure to lower pressure between cross bite,
normal overjet and large overjet group.

OVERJET NORMAL LARGE
STATISTICS CROSS BITE| OVERJET OVERJET PROBABILITY
FUNCTION (n=17) (n=19) (n=19)
INCISOR
gll}gl‘;VgCE S Xi + SD, | Xi + SD. | XiiitSD, XiXii| iXii| XiXii
SWALLOW 0.538+0.295 1.077+0.457| 0.377+0.182 > - b
LINGUAL SPEECH 0.489+0.326| 0987+ 0412 0.393+0.150 ** — b
SURFACE MAXIMUM 0.600+ 0.316 1.822+0.609 | 0.688+0.252 hdd - b
EFFORT
SUM 1,628+ 0.910| 3.887+1.097 1.458 +0.453 ** - i
SWALLOW 0.876+0.233 1.134+0.625| 0.685+0.285 - - o
LABIAL SPEECH 1.0834+0.352 1.2974 0.455 1.031+0.349 - - -
SURFACE MAXIMUM | 0.846+0.304| 0.916+0.349| 0.762+0.375| — - -
EFFORT
LSUM 2.805+0.711 3.348+1.247| 2.479+0.802 — - - J
n : number of the subjects, — : not significant,

* . significant ; P<0,05, ** . significant ; P<0.01 (two tailed t test)




gl A= BT B, BE SE L BKHE
B X7 gglev, T fijdd mslixle
WT BB, #% 78 ¥ BX TEBL RHREI
B3 overjetBEoll A IE# overjet Rl A1, KH
&7 3 overjet B Alololl= FHEEF ik
ETEE wigel iR = BT EE, B B 4
5K BEL & Balold HEZE/ gd9H (P

0.01) (Table 63} Fig. 3).

KBS, EH overjet, FaF overjet FEAN A &
Baerholl _L5A Aol sl <= HEEo] W3 EEE
9 HRE & BFalolel] HEEL glgon, TEEol
BEREcl & A2 Jelytel THE sl s =)
+ HEEOl B3 BRSO HRe BTENAS K
5ol TEH overjet BBl #ow Ei overjet Bf

Table 9. Significant rank-correlation coefficients between functional pressures and craniofacial
variables in cross bite, normal overjet and large overjet groups (n=55)

SWALLOW

SPEECH

MAXIMUM EFFORT

TONGUE LIP

TONGUE

LIP TONGUE Lip

U L )

L

8] L U

SN-OP

SNB

SN-MP
_ OP-MP
—0.308
OB (mm) 0.449 0.338
0] (mm)
1toSN
1ltoOP
1toNA
1 to NA(mm)
Mx.MH 0.361

T vo MP —-0.281(-0.275
TwooP
1toNB —0.292
11 toNB (mm)-
LFH(mm)
UFH/LFH (%)
PFH(mm)

—0.325 —0.355

TFH/PFH(%) -0.321 0.353

0,332

0.274

—0.421

0.301

0.280 |

—0.398

—0.460

0.442

0.288

0.460 0.467

0.315 [—-0.477|-0.295

—0.308|—0.339

—0.286/—0.307

0.284

0.285 0.317

—0.402 | —0.324 | 0.419

0.293 0.428

ninumber of the subjects, U: upper incisors, L : lower incisors. significant at 0,05 level of confidénce
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3} HIE overjethf Alolol= HEE/) Jd=dl, B
B A= 2 R REWAY Aol 7% mx
B3t overjet#Ee] Ao] ol IEH overjet £
Aol 7h4 Zskel, Fk FHEl ¥ H L BES
B2 TEH overjetd] Aol KHK & 3t over-
jetBE ¥t 2gteh (P<0.05) (Table 7).
REW &, IEH overjet, 3t overjetioll 4 Fo)
b5 wimmeh T ddel ek &%) BN K
L EHoverjetBEo] H3l overjetBr o} 70 =]
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—Abstract—

THE EFFECT OF FUNCTIOMAL PRESSURES OF THE TONGUE AND LIPS
ON THE INCISOR RELATIONSHIP.

Chung Hyun Soo, D.D.S., Lee, Ki Soo, D.D.S., Ph.D.

Department of dentistry, Kyung Hee University, Seoul, Korea

This study was to investigate the effect of functional pressures of the tongue and lips on the
incisor relationship.

The incisor relationship was devided into two categories; one is vertical relationship which is
subdevided into open bite, normal overbite and deep bite on the basis of overbite, and the other
is anteroposterior relationship which is subdevided into cross bite, normal overjet and large overjet
on the basis of overjet.

The functional tongue and lip pressures exerted to incisors were measured with subminiature
pressure sensor from the 99 subjects, 19 of normal overbite and overjet, 26 of open bite, 18 of
deep bite, 17 of cross bite and 19 of large overjet with age of 17-20, and cephalograms were
taken from the same subjects. Functional pressures were analyzed and correlated to craniofacial
veriables.

The results of present investigation led to the following conclusions.

1. There were no differences in functional and maximum pressures by the tongue and lips
exerted to maxillary incisors between normal occlusion, open bite, deep bite, cross bite and

. large overjet.

2. Significant differences in functional and maximum pressures by the tongue and lips exerted
to mandibular incisors have been shown to exist between open bite and deep bite, but no
differences between cross bite and large overjet.

3. Equilibrium between tongue pressures and lip pressures did not exist,

4. Significant differences in the ratio of upper functional and maximum pressures to lower
pressures of the tongue and lips exerted to upper and lower incisors have been shown to
exist between open bite and deep bite, and no differences between cross bite and large overjet.

5. There was significant correlation between functional and maximum pressures exerted to
mandibular incisors and craniofacial variables, but not significant correlation between func:

tional and maximum pressures exerted to maxillary incisors and craniofacial variables.
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