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THE RELATIONSHIP OF TONGUE LEVEL TO DENTAL ARCH WIDTH
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Department of Orthodontics, College of Dentistry, Seoul National University
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This study was conducted to clarify the relationship of tongue level to dental arch width
when malocclusion is catagorized in the bilateral and in the vertical components.

Five groups of samples (normal occlusion, unilateral cross-bite, bilateral corss-bite, open-bite,
deep overbite) were selected for this investigation by utilizing the roentgenocephalograms and the
orthodontic study models. |

On the basis study, the following conclusions were obtained;

1. The normal group, the mean tongue level was 4.05mm. The mean maxillary and mandi-
bular intermolar arch widths were 50.67mm and 43.90mm. The ratio of the mandibular
intermolar arch width to the maxilla was 86.65%. S~

2. In malocclusion groups, tongue level was found to be lower than that of the norm except the
deep overbite group, and the ratio of the maxillary and mandibular intermolar arch width
was increased. ,

3. The maxillary and mandibular intermolar arch width showed mno signifiéant difference
between the unilateral and bilateral cross-bite groups but the tongue level was found to be
different between them.

4. Tongue level was found to show conversely high correlation against the ODI and incisal

overbite.
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Table 1. Number and Age Ditribution of Sample.

Tongue evel —

wj&-a&% #1
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oA MMk R s ool B AL ML

of fd 2mmpEeE Mol

o ARl R R Snmbl kel Bk

Sample Mean age (Range)
Group 1 Cephalogram 66 (M:33, F:33) 16.60 (9-14)
Normal Model 40 (M:15, F:25) 13.95(12-15)
Group 2
. 30 (M:13,F:17) 12.33 (10-16)

Unilateral
Group 3

. 30 (M:12, F:18) 12.83 (9-12)
Bilateral
G 4

roup 50 (M:24, F:26) 12.83 (9-20)
Openbite
Group 5
Deep overbite 70 (M: 34, F:36) 11.97 (9-18)
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(4£2.72)mm, 43.90(F2.71)mmd 0w KRS EIER
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Table 2. Tongue level and Intermolar Arch
Width in Normal Group.

Group 1 (Normal) Mean S.D. S.E

Tongue level (mm) 4.05 2.55 0.31

Pl e b2k 45,65 (2. 68)mm, 44,52 (2.39)mm &
z;]..

L, THEAHEM @RS FHEE 97.58(F
2.63)% H ek (# 3).

E=E

PR AE e ol A HALES] FiEs 11.70
(£3.55)mmy v F3Hz TFERS] AKFEENEK S ¢
i 77k 45,26 (+4.62)mm, 44. 61 (£3.46)mm
I:]-.

L, THAEEMEK RS FiefE= 99.10 (£7.
78) % ik (# 3).

LIMW (mm) 43.90 2.71 0.43 s
UIMW (mm) 5067 | 2721 043 BB el A B P 9,80 (+4.31)
IMWR (%) 86.65 | 2.59] 04l mdl, FHs TS AEIMMIEES  FuEe
Table 3. Tongue level and Maxillary and Mandibular Arch Widths and their Ratio in
Malocclusion Groups.
Tongue level LIMW UIMW IMWR
(mm) (mm) (mm) (%)
Group 2 Mean 7.90 44,52 45,65 97.58
Unilateral S.D. 2.96 2.39 2.68 2.63
S.E. 0.54 00.44 0.49 0.48
Group 3 Mean 11.70 4461 45.26 99.10
Bilateral S.D. 3.55 3.46 4.62 7.78
S.E. 0.65 0.63 0.84 1.42
Group 4 Mean 8.80 43.97 47.39 93.10
Openbite S.D. 4.31 2.49 3.63 - 6.04
S.E. 0.61 0.35 0.51 0.85
Group 5 Mean 4.64 42,73 48.30 88.57
Deep over- S.D. 2.67 33.09 3.34 3.84
bite S.E. 0.32 0.37 0.40 0.46
Table 4. F-value between Normal and Malocclusion Groups.
Measurement Group 1 Group 2 Group 3 Group 4 Group 5 | pyalue
Mean | S.D. | Mean | S.D. |Mean |S.D. | Mean |{S.D. | Mean |S.D.
A-BtoMand. | 72.70 4.75 | 73.16 4.86|68.93 5.25 | 69.85 5.23 | 79.74 5.53} 37,907
Plane
MMA 25.88 4.77 | 29.39 5.29|31.12 6.35 | 31.62 5.84 | 24.30 5.43| 18.734
oDI 73.12 6.13 | 72.18 5.41|67.24 6.67 | 67.85 6.50 | 78.98 6.38| 30.820
Overbite 3.21 1.33 2.60 2.24| 0.08 3.00 [ -1.93 2.31 6.44 1.24|153.782
Tongue level 4,05  2.55 7.90 2.96(11.69 3.54 9.80 4.31 4.64 2.66| 50.055

-954 -



ZbzF 47.39(+3.63)mm, 43.97 (£2.49)mm e},

b, TEEAREBEERR R i+ 93.10 (£6.
04)mm % e} (E 3).

EhE

WENE R A BALES FHEE 4.64(12.67)
L, TRRERFISENER ] T & 48.30 (=
3.34)mm, 42.73(Z£3.09)mm ik,

L, TEAEMEER R Tl = 88,57 (3.
84) % ek (3E 3).

BRES A L8 EEeRatEetel
TERARAMR

IEE RS ELE sl R AL FREs
R S S Bl A 743 ke 2 gl g s
RIS B B, BB &5 B0 ARES] lF o
et ‘

MBI AR EBRLEE EWW St sl o7
whotel (& 4).

HRCES BEHEH =2 MBI tRE ODIg} ov-
erbite depthol vl @2 & WHHHMNGE ¥
v} A-B to maxillary planezl= W& FHEGEE B
ek 5).

mm 3 1,

EE Rk 218 ESe]l WSS niREEE
daFe mlAlcke BE-S o=l BEigolch

HRES, A, ool HeREmy A BN A B
= S sk BEAE S “functional matrix”
e BRE- e HARGE BeEMe A2$
Jiiko 2 R el 2% Y resting pressu-
re7t g, WT 2 HFEhes e Aok B
REMYSl X ol of EEsleles RS shyel ™
et Wl BEE 4 2l g Kol & K
o] EE I &y FHlllo] 4k EJUHRS] AA
CEEAC] A8 7l o2 JK#EQ] resting pressure &
Al EHlo] of g

FERBIE2E o] FIR == S0 a5 BiE
A Rols FEfLEY L&A &2 resting po-
sition(¥= postural position) ©. 24 Zf7EN4
EIEE B o) resting pressure® JiskAl ol

| RS o] Jnd) =)= resting pressurew FHiHl
o] & xul AFIBEMNER A o] =5 oFgkg n]x
=2l §fllo] AfgEslch

IMWR

Fig.

Gl

G3:
G5:

100

981

96

el
e

N3
&

o
=]

<o
&

3
Y

o«
Y

el
N

=
=]

G3
G2 /

G4

Gs

G1

; Normal group
Bilateral group
Deep overbite group

4 5 6 7 8 9 10 11 12 mm

Tongue level

Comparisons of tongue level and IMWR
values among normal occlusion and
malocclusion groups

G2 : Unilateral group
G4 : Open-bite group

mm
sob 461
49
G5
4.
8 G4
47 .
2 46 G2 \
= ~
Z 45 G3
-~ ,/"
44 N T T -
\ -~
A\ //
431 N\
v
42 e~ Upper Arch YWidth
41 mm==--~ ~ ~ Lower Arch Width
4 5 6 7 8 9 ll() lAl 1‘2 mm
Tongue level
Fig. 4. Comparisons of tongue level and upper
and lower arch width values among
normal occlusion and malocclusion
groups.
G1 : Normal G2 : Unilateral group
G3 : Bilateral group G4 : Openbite group
G5 : Deep overbite group

- 955~



RIEWA S BFISIGE B a4 sgFk=lat
Ael? o] HrEe] EHp- AIEWIE O] IS Er e
ol HhLE A ol o HAl dgkg WXl ek

EFEEAA e H—KEEHAAA 4. 05mm
0|3 LFARFISIRK 2 50. 67mm, TFIREAFISEK -2
43.90mmol=, b, FRRESI IR K- 86.65% 4
t},

BB REM R BB s ol
b bk a g @ISR K] s v K
Fol A A2 BFMEF EF A 778 (Lol
o SRR A4 EF 2 f4 ks
ebdel, & ERLEF ol ETE B IEK g o
Winsle Ao mst dok(zd 3).

REMERE S A=) WA S e EALE
ok A5 BRE AA B k) THES
SiEKed e Ao oL Aoy 4). F Bl
Prgs S A2 ARSI & ¢ iERRY Q) B
& ghaleb olel” b, FRRMSISIEE ML = £
b AL glot s Ak R G
o2 g e HEs) dose AoR 4
25 o] Aol mal = vl TAks{olok el

Hopkin® & ARIEWE &S Class, I, T2 58y
L EfEE Classll 7t 73 g3 Classll 7} 7}
A oAl vebkx e ESHESISRE S AL il
o} & HME ER#ESISEE = HEBAL
9 FEE Aol b, FHEMEME e} &L
Bob gsiAicba ek et A PRERRE AR
WEARES TRk EEHGRROR HEHI S
EAE s R A sk R S i 1
wpgol] wlsl BEEAA ST BHER S-S HE
g REel] el - XolE R4k

ool FANE HiHE BB nsel §E
Byel RERER ch IR GRe: HERA Rl ST B
B des BaRska ok

* Prgcoll A v FETHME AN EEE
#7} Hebs Bl —#et vk WESFEY
o] obu| ol =flk, seblEits, Slallergy®$e] 5
FEHER, SRR FEe] =lol nepgs st
As 1 wetd FLEsL dobAlck HALEF dot
B 24 FHEEFISEEIN L dAskA vl
THEETISIER o] 2 s EHEE 2ok

e SR IR s THHTISIEE Hind
LS ook ot MRS & 3 RN
Wl EEEEISELE Nl EEE E2e] of

— 956 -

Table 5. Correlation Coefficient between
Tongue level and various measurement
obtained from 180 malocclusions.

Measurement C.C.
MMA 0.315
ODI -0.424
APDI 0.238
Overbite depth -0.569
AB to Mand. Plane -0.479
Tongue level 1.000

vel THEESNSEEEDIGEE g5 2Esken 5
Ealok ek

] FIRERS ¢ HE s BRI L
€ S8l Eaok abvh EHESISEEE e 2

MEE w9 g FHESSIEES B A
of HEMEE DM 95 ek =3 EF
f9el idEBE R ko] BB B Kol
Hy -2 GRS 2 9dcb(k 5).

IHEER o) e g mIEARYE RSN eR
EERAEEEA A2 2 B Aol B, TH A
gEEel wlabAslx] Eat pRdbERlol 28 EFEE
fiz7} bending=le] Hk=l 745 Ehisokatel #i

T DERAGHRMLE Sl A EFRAEEE ERE
HhnA 7] 224 35+ tissue-borne type of pa-
latal expansiono] Ffi=|eiokgl=nt v ik
Behes] e ol MIMEHLS bendingol] o] sh
A7 2N T E o] 2 cross-elastics, buccal crown
torque, expanded archwire® FfHslod EFHRE
& W@inA Aok ok wlEe] THESERS MW
A Aok 3k 743l cross-elastics, lingual c-

rown torque, constricted lingual arch® FlIfgkc}.

-

V. #& ]

EFW AR RIER &8 (RIS 688, M
PSS B, BB A BF, B AR o BHE
RSB EsS) RS FIRsk  EfEet
E, THEFSEE 2 RS kst ol 2
< fmE dglek
1. EFE&RAA HAEE 4 06mmydeh b, FEH

KEEIER-S 27k 50, 67mm, 43, 90mmo] L K



FlSETE £ FHRER-S 86, 65% ek
- AR ERAA FLEe 8 A S Bhotet
RS ghobon KEMMIEK EFE ke

ﬁ?jﬂ]g‘ o3 ;;]_

o PRI SO A B ol R 5 S0 2 b, F

fxﬁﬂﬁéﬂf@ Kol kit glgl ot B &
BlEds EME ¥ gl

. *E“{L'Léif; ODIL %} overbite depthel] Frisity =

- WHHHHGRE B gl

REFERENCES

. Swinehart, D.R.: The importance of the
tongue in the development of normal
occlusion. Am. J. Orthod., 36: 813-830,
1950.

. Brodie, A.G.: Anatomy and physiology of
head and neek musculature, Am. J. Orthod.,
36: 831-844, 1950.

. Strang, R.H.W., and Thompson, W.M.: A
textbook of Orthodontia,ed. 4, Philadelphia,
Lea and Febiger, 1958.

. Winders, R.U.: An electronic technique to
measure the forces exerted on the dentition
by perioral and lingual muscles, Am. J.
Orthod., 42: 645, 1956.

. Kydd, W.L.: Maximum forces exerted on the
dentition by the perioral and lingual muscu-
lature, J. Am. Dent. A., 55: 646, 1957.

. Graber, T.M.: Implementation of the roent-
genographic Cephalometric technique, Am.
J. Orthod., 44: 906, 1958.

. Hovell,

orthodontics with special regard to statiscal

J.H.: Cephalometric appraisal in

methodology, Trans. Europ. Orthod. Soc.

10.

11.

12.

13.

14.

15.

16.

17.

31: 155, 1955.

. Ballard, C.F.: Some observations on varia-

tions of tongue posture as seen in lateral
skull radiographs and their significance,

Trans. Europ. Orthod. Soc. p. 69, 1959.

. Hopkin, G.B.: Tongue level and upper arch

width in Angle’s Class I, II and III malocclu-
sions, Trans. Europ. Orthod. Soc., p. 399-
403, 1963.

Day, A.J.W., and Foster, T.D.: An investiga-
tion into the prevalance of molar cross-bite
and some associated aetiological conditions,
Dent. Practit. 21: 402-500, 197 1.

McGlone, R.E. and Proffit, W.R.: Correla-
tion between functional lingual pressure
and oral cavity size, Cleft palate J., p. 229-
235, 1970.

Peat, J.H.: A cephalometric study of tongue
position, Am. J. Orthod., 54: 339-354,
1968.

Linder-Aronson, S.: Respiratory function in
relation to facial morphology and the
dentition, Brit. J. Orthod., 6: 59-71, 1979.
Moss, M., and salentijn, L.: The primary
role of functional matrices in facial growth,
Am. J. Orthod., 55: 154-166, 1969.

Proffit, W., and Norton, L: The tongue and
oral morphology: Influences of tongue
activity during speech and
ASHA Report 5, 106-115, 1970,
Tully, W.: A critical appraisal thrusting,
Am. J. Orthod., 55: 640-649, 1969.

R D PSR S TSR BHEY BT,
BEAGRSCHE, 8(2) 13743, 1984.

swallowing,

-957-





