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Table 1. Classification of spaced dentition.

CEIERER I

HOIBIEZ0| XIHB 30| 0jFlE Fa0| U o

Etiology Frequency Proportion(%)

N i Mx. spaced 13 8.13

Spaced dentition without
Mn. spaced 8 50

local factor

Both spaced 38 2375
Missing 51 31.88
Abnormal tooth size 8 50
Periodontal disease 10 6.25
Spaced dentition with local Heavy frenum 7 434
factor Bad habit 2 1.25
Impaction 6 3.75
Supernumerary tooth 1 0.63
Complicated 16 10.0
Total 160 100

(1) SRFRPAPATFANRLL AZA

Table 2. Number and mean age of subjects.

Frequency . MeantS.D.(yrs.)
. Mx. 11 208 £ 768
o I I R
Both 36 149 + 428
Crowded &) 151 + 367
dentition
N Nasion
S Sella
Or Orbitale
Po Porion
Ar Articulare
Gn Gnathion
Ul Upper central incisor edge
L1 Lower central incisor edge
A A point
B B point
Pog Pogonion
Me Menton
Go Gonion
PNS Posterior nasal spine
Ula Upper central incisor root apex
Lla Lower central incisor root apex

Fig. 1. Lateral cephalometric landmark.
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H The highest point of tongue

H' The highest point of tongue projected on
incisal reference line

N Intersection of incisal reference
line with anterior tongue shadow

N’ Intersection of incisal reference
line with posterior tongue shadow

T.T Tongue tip

E. Epiglottis

Hy. The most anterior superior point
on the body of the hyoid bone

P Intersection of palatal plane and

line drawn perpendicular to palatal

plane through the highest point of tongue
IRP Incisal reference plane : parallel to
palatal plane in lower central

incisor edge

Cg Crista galli
ANS Anterior nasal spine
ZA Zygomatic arch(lateral aspect)
Co Condylion
J Jugal process
Ag Antegonial notch
Me Menton
Fig. 2. P-A cephalometric landmark.

®) A A
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B Tongue area

Fig. 3. Linear and sguare measursments of tongue.

@) A&
D) SR 3 RFHPAPAFA AR o 4 9]
A% =

299 F529 A RFHAPITAARIE S Digi-
tizer(A30TL.E, Numonics Corp, USA)E Z$FE]d)
deEg F FERERA AR B Z2ady
(Quick Ceph Image ™, Orthodontic Processing,
USA)E A3t 7} 58 A58

7t ZRERIARFANA AZYE
Saddle angle Anterior cranial base

Articular angle
Gonial angle

SNA

SNB

ANB

SN-Pal plane angle
SN-Mn. plane angle
Pal-Mn. plane angle
Ul to SN angle
IMPA

Interincisal angle

Posterior cranial base
Mn. length

Mx. length

Ramus height
Anterior facial height
Posterior facial height
Ul to facial plane

_L1 to facial plane

Facial ratio
Y axis
FMA
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U ARFRIAAFEAA Y AlEEE
Interzygomatic width (ZA-ZA)

Intercondylar width (Co-Co)

Interjugal width (J-])

Interantegonial width (Ag-Ag)

Facial height (Cg-Me)

Upper facial height (Cg—ANS)

Lower facial height (ANS-Me)

Facial ratio(facial height/interzygomatic width)

2) gl B3 AZFTE
7} 89 Zo|(Tongue length)
N-N'(mm) : A7 59 o]
T.GL.(mm) @ 5749 Aol &9 Aol
. 3]2] 317 (Tongue height)
H-P(mm) : 89} 3o FAHA7RA] 9 4
2 A
H-H'(mm) : 39} # I3l AR 7|E4 74
o] 2 Ag
T.GH.(mm) : 574} Aol 27 )
3 o] sjH7A] o] SR o]

t}. 8¢ WA (Tongue area : cm’)
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Table 3. Measurements of tongue length, height and area.

Spaced dentition Crowded dentition

Both Mx. Ma.
Mean SD. Mean S.D. Mean S.D. Mean SD.
Length N-N’ 65.85 6.02 68.04 457 67.56 7.14 64.27 7.03
(mm) TGL 76.64 4,49 78.88 721 74.69 529 74.63 5.86
) H-P 747 361 6.60 117 8.36 472 6.85 278
}(Irerfnh)t H-H' 20.06 454 20.25 490 20.11 59 20.42 343
TGH 36.68 393 36.05 2.86 3343 413 34.89 3.26
Tongue area(cm’) 31.83 374 32.81 414 29.93 501 30.18 4.09
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] Crowded vs Both

Length N-N' 0.0658 * 0.0259 ** - -

(mm) TGL 00474 * 0.0509 * - 0.0634 *
Height e ) ) ) .
eig H_H, _ B B B

(mm)
TGH 0.0604 * - - 0.0204 =
Area(cm?) 0.0784 * 0.0390 ** - 0.0035 *

* 1 0.05<P<0.1, #*x:P<0.05 - : Not Significant

Table 5. Comparisons between measurements of two groups in lateral cephalogram.

Spa‘ced dentition

. ‘ SMen 8 " g u
Saddle angle 123.49 427 125.45 428 *
Articular angle 149.29 496 149.46 487 ' -
Gonial angle 11887 6.15 124.46 476 ok
Ant.cranial base 68.84 3.69 67.35 361
Post.cranial base 39.69 391 36.34 3.14 ko
Ramus height 50.04 599 46.95 545 -
Mx. length 49.44 2.59 46.02 293 okt
Mn. length 78.29 5.30 71.95 2.9 ok
Ant. facial height 128.44 6.39 128.12 741 -
Post. facial height 88.19 828 80.28 7.01 ok
Facial ratio 68.69 472 62.66 364 ook
Y-axis 62.30 2.68 66.29 3.77 okt
SNA 83.83 4.32 79.84 277 ook
SNB 78.49 5.66 76.61 313 -
ANB 2.49 1.79 3.26 1.711 -
SN-Mn plane angle 31.49 5.09 39.33 460 *oxk
Pal-Mn plane angle 24.13 3.72 29.99 447 Hkk
SN-Pal plane angle 743 317 9.34 3.08 *
Ul to SN 115.32 6.43 105.64 8.23 ok
IMPA 96.96 7.79 90.03 571 Ak
Interincisal angle 116.34 9.7 125.36 9.42 Kk
FMA 24.66 4.71 3161 476 ok
Ul to facial plane 1217 356 1102 3.09 -
L1 to facial plane 7.66 3.70 6.54 2.99 -

* 1 0.01<P<0.05, #* : 0.005<P<0.01, #+* : P<0.005 - : Not Significant
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Table 6. Comparisons between measurements of two groups in P-A cephalogram.

o Tt AT

Spaced dentition Crowded dentition. - P-value
Mean S.D. Mean 5D.
Interzygomatic width 148.18 7.49 133.86 7.37 ok
Intercondylar width 118.14 9.12 109.43 7.24 *
Interantegonial width 98.38 6.89 93.1‘6 6.34 *
Interjugal width 7186 463 69.95 380 -
Facial height 120.18 710 121.12 6.55 -
Upper facial height 62.55 542 59.09 49 -
Lower facial height 61.86 4.77 61.03 4388 -
Facial ratio 81.12 251 90.81 2.49 ok
* 1 0.01<P<0.05, =x : 0.005<P<0.01, =+ :P<0.005 - '@ Not Significant
Table 7. Comparisons between measurements of two groups in study cast.
Spaced  dentition Crowded: dentition
P-value
Mean S.D. Mean SD.
Intercanine width 38.35 2.66 34.52 297 *
g Intermolar width 50.91 2.79 45.35 247 ks
P Dental arch length 42.05 1.18 37.58 3.48 *ok
g Basal arch width 49.47 3.55 42.19 2.55 otk
Basal arch length 35.80 2.18 33.19 2.71 -
Intercanine width 31.82 3.13 21.72 2.83 ok
16 Intermolar width 46.03 3.63 40.22 2.18 *oxk
W | Dental arch length 36.44 2.48 32.75 2.79 *
E Basal arch width 45.44 2.47 39.59 3.42 %
Basal arch length 34.35 217 31.27 2.72 *%
* 1 0.01<P<0.05, #* : 0.006<P<0.01, #=x : P<0.005, - : Not Significant
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Table 8. Correlation cosfficients between tongue and craniofacial morphology in spaced and crowded
group.

iR LAX 264 65. 19964

Interzygomatic width
Interantegonial width 0.777" 0.787"
Interjugal proc. width 0.869™" 0.808"
ANS-Me - 0.795
Ramus height - -
Mn. lgngth - -
Mx. length - -
Ant. facial height =~ - 0.805"
Post. facial height - 0.747
SNA - -
SNB - -
Pal/Mn. plane angle - -
Ul to SN - -
IMPA 0.853™ -
Ul to facial plane - -
L1 to facial plane 0.718" -
Interincisal angle 0.875™ -

0.714" 0.745 0677 0.903™
0.825° - - -
0.787 - - -
0.832" 0.793" - 0.889™
0.707 0.809™ 0.779° 0.904

- - 0.751" -
0.731 - - -
0.885™" 0.757 - 0.897™"
0.755 0.758" 0.782 0917

- - - 0.708"

- 0.693" - 0.771

- 0.739" - 0.726

- 0.727 - 0.675

- -0671° -

* 1 P<O05, #x 1 P<O0OL, s

maxillary length, mandibular length, posterior facial

height, SNA, Ul to SN, 28] & IMPAE 22X EF

4 9 2 et 24219l $Ra SA
frel S BATHP<0.0L).

T 279 ARERPAAFAN Bl @A inte-
rzygomatic width, intercondylar width 181 in-
terantegonial widthe =4 TA o A e
Wi FAEGAQ] f948E EA2H(P<0.05) ¢En
73} interjugal widthdle T F7td §949E
zkol7} gle Aoz JEgT

T T3te] By A vlmdA FIFAGTol F
BAETol & BE ASA 7 2A Jdelged, &
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oA e ZolE B THP<0.001).
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EAY

o
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e
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: P<0.005, - : Not Significant
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Table 9. Correlation coefficients between craniofacial morphology and tongue size and dental arch size in

spaced group.

UPPER LOWER

. CW MW DL BW BL CW MW DL BW  BL
Interzygomatic width - 0.656" - - - - - 0568 -
Interantegonial width 0722° 07667 0565 - 0.723™ - 0.789"" - 0.736™" -
Interjugal width 0737”0613 - 052 05% - 06T 07067 0647 -
ANS-Me 0580 07157 - 0534° - oesT - ot -
Ramus height - - - - - - - - - -
Mn length - 0574 0657 - 0.670° - 0.642° - 0.546" -
Mx length 069" 08117 - 0566 -oomTt - 08T -
Ant facial height 0563 0774 0651 - 068" - 0e%” - o6 -
Post.facial height - - - - - - - - -
SNA - - - - - - - - -
SNB - - - - - - - - -
PAL/Mn plane angle - - - - - - - - -
Ul to SN - - - - - - - 053 - -
IMPA - - - : - - - - - -
Ul to facial - - - - - - - - - -
L1 to facial - - - - - - - - -
Interincisal angle - - - - - - - -0.685" - -
Tongue length 0850 - - omgt os%” | - - 0665 058 -
Tongue height - - 0.660" 0692 - - 0.751™ - -
Tongue area 0616° 0807 0602 0695"  0701" | -~ 708" 0614" 0795 0587

* 1 0.01<p<0.05, =** : 0.006<p<0.01, *** : p<0.005, - : Not significant

Table 10. Correlation coefficients between craniofacial morphology and tongue

size and dental arch size

in crowded gruocp.
UPPER ILOWER

. CW MW DL BW BL CW MW DL BW BL
Interzygomatic width - 0.565" - 0570 - - 0.656" - - -
Interantegonial width - 0592 - - - - 0597 - - -
Interjugal width 0.870™" 0.818™ - 0.652" - - 0575 - - -
ANS-Me - - - - - - - - -
Ramus height -0551"  -0.556 - - - -0.727" - - -
Mn length 0544" 0863 0527 - - - 0.785" - - -
Mx length 0.69%6" - - 0521° - - - - - -
Ant.facial height 0.563" - - - - - 0.0.674" - - -
Post.facial height - - - - - - - - - -
SNA - - - - - - - - -
SNB - - - - - - - - - -
PAL/Mn plane angle - - - -0.578" - - - - - -
Ul to SN -0.564 - - - - - - 0.540" - -
IMPA - - 0620° 0539 0706 - - - - 0.705™
Ul to facial -0.635" -0572" = - - -0.630° - - -
L1 to facial - - - - - - 0.524" - -
Interincisal angle - = -0.624 - - - - - - -
Tongue length - - - - - - - - - -
Tongue height - - - - - - - - -
Tongue area - - - - - - 0.543" - - -
* 1 0.01<p<0.05, ** : 0.005<p<0.01, =*=*x : p<0.005, - : Not significant
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~ABSTRACT-

A STUDY ON THE EFFECT OF THE SIZE AND POSTURE
OF TONGUE AND CRANIOFACIAL MORPHOLOGY
ON GENERALIZED SPACED DENTITION

Kim, Sun Hwa

Department of Dentistry, Graduate School, Pusan National University

This study was designed to evaluate the effect of the size and posture of tongue and craniofacial morphology on spaced
dentition and compare the correlation between tongue size, craniofacial skeleton and dental arch size in generalized spaced and
crowded group. The sample consisted of four groups, the 36 subjects of generalized spaced group(maxillary and mandibular
spaced group), the 11 subjects of maxillary spaced group, the 8 subjects of mandibular spaced group and the 32 subjects of
crowded group.

Tongue size were measured on the lateral cephalometric radiograph, craniofacial skeleton were meaured on the lateral and
P-A cephalometric radiograph and dental arch size were measured on study casts. These data from lateral & P-A
cephalometric radiograph and study casts were statistically analyzed to examine significant difference between groups and
compare the correlation between each measurements.

The results of this study were as follows, :

1. Length of the tongue was the largest in maxillary spaced group and the smallest in crowded group. Posture of the tongue
was the highest in maxillary spaced group andthe lowest in mandibular spaced group. Area of the tongue was larger in
spaced group than in crowded group. R

2. In comparison of the craniofacial skeleton and dental arch size, generalized spaced grouphad larger Mx. length, Mn. length,
posterior cranial base length, craniofacial width anddental arch than crowded group

3. The effect of the tongue on dental arch were larger in spaced group than in crowded group 4. In both groups, interjugal
width and interantegonial width had large effect on dental archwidth, especially spaced group had higher correlation than
crowded group

5. The effect of tongue on craniofacial skeleton were expected larger in spaced group than in crowded group, especially interjug
al and interantegonial width showed high correlation with length, posture and area of tongue. :

KOREA. J. ORTHOD. 1996 : 26 : 623-636
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