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Table 1. Demographic features of subjects

;%r::;(; bite) Open bite Cross bite Open+cross
(n=42) (n=30) (n=32) (n=30)
I<OB<4, 1<0J<4 0B<0,0J>0 O0B>0,0J<0 0B<0, 0J<0
Overbite 2.29 +0.82 -2.88 £1.67 24 +149 -2.74 £2.03
(mm)
Overjet 2.65+0.74 426+ 195 -3.44+ 244 -3.32 £3.03
(mm)

SD, standard deviation

Data are presented as mean =+ standard deviation.
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Control Open bite Cross bite

(normal bite)

Figure 1. Incisal relationships of the four groups;

Open + Cross bite

Control (normal bite), open bite, cross bite, open+cross bite groups (from left side)
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7t Sl A AAIZE AW =(anterior nasal spine)ollAl SEAAR
S F7N(epiglottis)7hA] E3E Fd= s on, 7|eddls Av=
(anterior nasal spine)¥} $H|=(posterior nasal spine)& Sl& T7/1H
H(palatal plane)o & AdHsle] o]7o] X FWH| HEPSES re-
orientation &}3It}.

] 92H(8.0 mA and 80 kV, and images were captured for 17 s with
a 0.3 mm voxel size )< DICOM PF2o=2 A= A3l OnDemand > =13
(Cybermed Co., Seoul, Korea)s AF&3te] 3D model = A4 3Fltt.
FH 0w FAH AFLS ASE] fE SEFTUARD ARS V-
Ceph (Cybermed, Seoul, Korea) T E 1S o]8&3e] A3t A=A

2 7]=ME v53 @}k, (Tables 2 and 3)



Table 2. Definitions of landmark used in this study

Landmarks Definition
Nasion (N) The most anterior point of the frontonasal suture.
Sella (S) The center of the sella turcica.

Anterior nasal spine
(ANS)

Posterior nasal
spine (PNS)

Menton (Me)
Gonion (Go)

Tongue tip (TT)

Maxillary incisor
(V1)

The tip of the anterior nasal spine seen on the X-ray from
normal lateralis

The tip of the posterior spine of the palatine bone in the hard

palate

The most inferior point on the symphyseal outline.

The point on the mandible of intersection of the ramus and
mandibular plane

The most anterior point of the tongue.

Incisal edge of the maxillary central incisor




Table 3. Definitions of measurements used in this study

Measurements

Definition

Tongue length
(TGL)

Tongue height
(TGH)

Palatal height
(P-H)

Intraoral space
volume (1Av)

Sagittal position of
the tongue
(PNSper-TT/ PNSpe -
u1)

Transverse arch
discrepancy
(I MWMX—Mn)

Anterior facial
height (AFH)

Lower anterior
facial height ratio
(LAFH/AFH)

Mandibular plane
angle (SN-MP)

Palatal plane angle
(PP-MP)

Length of tongue between epiglottis and tongue tip

(Figure 2)

The length of the vertical bisector from the dorsal tongue
surface to a line connecting between epiglottis and tongue tip
(Figure 2)

The distance between the tongue's highest point and the
palate (Figure 3)

The empty intraoral space between the tongue and palatal
section™ (Figure 4)

The ratio of the distance from TT and U1 to a PNSper line to
the palatal plane (Figure 5)

Difference of the maxillary and mandibular intermolar width
measured at the first molars (Figure 6)

Distance from nasion to menton (Figure 7)

The ratio of AFH to the LAFH (Figure 7)

The angle of the mandibular plane (Menton to gonion) to the
SN plane (Sella turcica to nasion) (Figure 7)

The angle of the mandibular plane (Menton to gonion) to the
palatal plane (ANS to PNS) (Figure 7)




TGH— ngue tip

TGL—

epiglottis

Figure 2. Linear measurements of the tongue

Tongue length (TGL) indicates length of the tongue between epiglottis and tongue
tip;

Tongue height (TGH) indicates length of the vertical bisector from the dorsal

tongue to the straight line distance between the epiglottis and the tongue tip

" i - s

<
“*Palatal height

J

Figure 3. Measurements of palatal height at the coronal plane.
Palatal height (P-H), vertical distance from the highest of the tongue to palatal

plane Please refer to Table 4 for P-H measurements.
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Figure 4. Steps for measuring intraoral airway volume (1Av).

IAv, intraoral airway volume between the palatal and the tongue

N
‘lnnguc tip

U1

Figure 5. Landmarks and linear measurements.

PNS, posterior nasal spine; PNS,,, the point at which PNS perpendicular plane to
the palatal plane through PNS intersects the dorsal surface of the tongue; TT, the
tongue-tip point; U1, the edge point of the maxillary incisor;

PNS-TT is the perpendicular distance from TT to the PNS,, line which

indicates PNS-perpendicular line to the palatal plane.



Figure 6. Measurements of. intermolar
widths measured at the coronal plane.
IMWmx (UR6-ULS6), the width between the
central groove of the upper first molar
IMWmn (LR6-LL6) , the width betwwen the
cental groove of the lower first molar

IMW pyvin= IMW - IMW g,

Mandibular plane

Figure 7. Lateral cephalometric landmarks and linear measurements used in this study.

S, sella; N, nasion; Me, menton; Go, gonion; ANS, anterior nasal spine; PNS, posterior
nasal spine;

SN-MP, mandibular plane (Go-Me) to sella nasion (S-N); PP-MP, mandibular plane (Go-
Me) to palatal plane (ANS-PNS) angle;

AFH, anterior facial height which is the distance from N to Me; LAFH, lower-anterior
facial height which is the distance from ANS to Me

10
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I1I. 4+ A%

1. Tongue length(TGL)$} tongue height (TGH)

3] dolg YEllE TS B (78.28 mm), 7N adr(77.44
mm), YOl (78.41 mm), AN (75,71 mm) & UEREoH 7t
T2l feldk Aol gl (p > 0.05). ¥ olE YEhE TGHE
A (35.95 mm), (35,29 mn), WLt (37.48 mm), i
W) w9k (35.26 mm) o] A EdE 1E3E foldk Aole gldthp >

0.05, Table 4).

2. Inferior anterior tongue posture[ Palatal height(PH),

intraoral airway volume(IAv)]

87) AR RN "ol A (P LFitel foF AolE ot

g 2 Zko] JNEHub) et (8.64 mm) 3 B EH(6.36 mm)ol Al S

Olt
o

9
A A 2 ogol MTuFT(3.97 mm), AFRTE(1.9 mm)s o]

~
o

< 0.01). &<k F/HHEA Aol volume(IAv) AlFAAE e Ao 2
W7b VEbgtem 7 gk At (7631.56 mn®),  wRol gt
(4580.57 mm®), 7Nl ght(3297.09 mm’), AAFngH*(1024.56 mn’) &2 1}

EFT) (p < 0.01, Table 4).

12



3. Anterior tongue posture (PNSper-TT/ PNSper -Ul)

o ARYIAE e E PNS,.-TT/ PNS,e -Ul @Ol %= 2 283
o3&t z}o]E HAT (p < 0.01). BAWEH(0.94)37 7L sha(0.929) K
Ok P ekt (1.011) ¥ REej ikt (0.990) el A frolebAl 2 #has B
Ak, ARG NPT Alolol s BAKYORE Foldt zolE Ko

A ¢kdtH(Table 4).

4. 3 F7A9 Fx3 oF e 3o fA9 ZAEA

oz Y] ztol= 39 XS H7lsk= 47%|<l palatal heighth
intraoral airway volumeol+= o3k AAAAES Ho] Aolgo] sFelgo
sl AriAem YJHREol s wW 7 oS sl AT (p <
0.05). ®HA, 3je] AGHAAE B7F6kz PNS,~TT/ PNSy., -Ule] A oh=

ol gk AaaAE Yeb A g3kt (p < 0.01, Table 5).

5. £87 27 Ado] wtg 3 29 FHaA

Ao s Aol B folgk o] AudAE B3I (p<0.05),
gtote] &b S vEhE SN-MP, PPAIP e & i, el

B st AaaAE YR A &kt (p > 0.05, Table 5).

13



Table 4. Comparisons of measurements among the 4 groups.

Control Open Cross Open+cross vaF:-ue
78.28 77.44 78.41 75.71
TGL(Mm) (6 49) (8.31) (6.70) (7.15) 0.415
35.95 35.29 37.48 35.26"
TGH (mm) 3 75) (3.22) (4.19) (5.82) 0.145
Palatal height 1.90" 3.97% 6.36° 8.64°¢ 0.00%*
(mm) (2.31) (4.72) (5.72) (5.76) '
. rvlvr;tra\?(:ﬁ:me 102456%  3297.09%° 458057°C  736156° ..
(3’1 ) (1738.27)  (4874.95)  (4950.21)  (6974.50) '
PNS,-TT  0.940" 0.928"* 0.990° 1.011° 0.00%*
IPNS,-UL  (0.032) (0.073) (0.072) (0.055) '

*p<0.05; **p<0.01

Different letters indicate there were statistically significant differences.
Data are presented as means (standard deviation)

Table 5. Pearson correlation coefficients between the measurements.

Palatal height

Intraoral airway

PNSper- TT/PNSe, -U1

volume
AFH 0.315** 0.251** 0.290**
LAFH/AFH 0.255* 0.186* 0.318**
SN-MP 0.062 0.014 -0.162
PP-MP 0.051 0.039 -0.130
IMW is-mn -0.262** -0.281** -0.060

*p<0.05; **p<0.01

14
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Abstract

Assessment of the tongue position according to incisal relationships using
cone-beam computed tomography

Ji Hye Park

Department of Dentistry
The Graduate School, Yonsei University

(Directed by Professor Yoon Jeong Choi, D.D.S., Ph.D.)

This study was performed to assess the tongue position according to incisal
relationships using cone-beam computed tomography. Additionally, effects of vertical
skeletal patterns and arch width discrepancy to the tongue position were analyzed.

132 subjects (70 men and 62 women) who had taken CBCT older than 18-year-old were
retrospectively enrolled. They were divided into 4 groups depending on the incisal
relationships: the control group (normal occlusion group; Tmm < OB < 4 mm, 1 mm < OJ
< 4 mm), the open bite group (OB < 0 mm, OJ > 0 mm), the cross bite group (OB > 0 mm,
0J < 0 mm) and the open + cross bite group (OB < 0 mm, OJ < O mm). The tongue
position were compared among the 4 groups, and correlation of vertical skeletal patterns
and arch width discrepancy with the tongue position were analyzed. The results were as

follows:
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1. There were no significant differences in the tongue length and tongue height among 4

groups.

2. The vertical distance between the tongue and the palatal plane and the intraoral airway

volume, both of which indicate the inferior position of the tongue, exhibited

significantly large values in the open + cross bite group and the cross bite group. This

indicates the tongue position is lower in the cross bite than in the open bite.

3. PNSper-TT/ PNSper -U1, which indicate the anterior position of the tongue, were

significantly larger in the open + cross bite and the cross bite group than the control

and open bite groups. This show that the tongue position is more anterior In the cross

bite than in the open bite or normal occlusion.

4. As the maxillary arch is narrowed the mandibular arch relative, the tongue was

positioned more inferiorly.

5. The tongue was positioned more inferior and anterior as the anterior facial height and

lower anterior facial height ratio was large. There were no significant correlations

between the mandibular rotation and the tongue position.

Key words : tongue position, incisal relationships, Cone-Beam Computed Tomography
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