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Abstract

Purpose: This study aimed to evaluate tongue positions before and after orthodontic

treatment using dental cone beam CT (CBCT) and lateral cephalogram (Cep), and the

correlation between tongue position and the amount of retraction of anterior teeth.

Methods: In total 22 subjects consisted of 17 patients with premolar extraction and 5

patients with non-extraction who underwent Cep and CBCT imaging at pre-treatment

(T1) and post-treatment (T2). TGL (Tongue Length: distance from hyoid bone to tip of

tongue), TGH (Tongue Height: maximum vertical distance from TGL to tongue dorsum),

PNS-hyoid distance (distance from PNS to hyoid bone) and TPD (Tongue-Palate

Distance: distance from tongue dorsum to palate) on CBCT, and on Cep such as ANB,

FMA, Palatal to mandibular were measured. TPD was classified into TPD I in middle

between maxillary lateral incisors and canines, TPD II in middle between first or second

premolars of maxillary and first molars (in non-extracted cases, middle between first

premolars and first molars), TPD III in middle of first and second molars of maxillary

and TPD IV in posterior part of second molars of maxillary. Correlations among them

were calculated.

Results: Ul to NA and L1 to NB in T2 were significantly small (p < 0.01), indicating

that anterior teeth were moved to lingual side. Correlation between Cep and CBCT on

sagittal section, indicated negative correlation (p < 0.01) between ANB (T1) and TGH

(T2). On frontal CBCT section indicated a negative correlation between Palatal to
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mandibular (T1) and TPD I (T2-T1, p < 0.05). L1 to NB (T2-T1) showed negative

correlations with TGL and PNS-hyoid distance (T2-T1, p < 0.05), respectively, the

larger mandibular incisors move to lingual side, the lower hyoid bone locate, and the

lager TGL. However, in most cases the TGL decreased at T2. The amount of retraction

of maxillary incisors showed a positive correlation with TPD I (T2, p <0.05). However,

TPD II, TPD III and TPD IV had no correlation with the amount of retraction of

anterior teeth.

Conclusions: Lager the amount of retraction of mandibular incisors excessively, hyoid

bone tended to be pushed downward. The lager the mandibular angle relative to the

palatal plane became, the more anterior part of tongue showed a tendency to proximity

to the palate. However, there was no correlation between the amount of retraction of

incisors and the low tongue in the area from premolars to molars.

Keywords: cone-beam computed tomography (CBCT), lateral cephalogram, tongue

position, palate, hyoid bone
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M1 a7 e s 78 EoFHRIEA

(1) ANB: [E# NA (Nasion & A % #E5#) & EMH NB (Nasion & B s
ERESHR) Nl AE, (2) FMA: 77227 7))V Rl & P8 P& o 72
F %, (3) Palatal to mandibular : 1 ZFm & F5 P FrE o AE, (4)
Ul to NA : [E# NA (Nasion & A J&ifS) & BT EI (U1) ORIl
& OFFEREE, (5 L1to NB: [E# NB (Nasion & B R & #5548) & T

(L1) D&M L o EEE,
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2 CBCT #Eig EToERIEAT DT E D

MR TIXAKEFH DA — VL H ANS-PNS L E4TE 725 X 9512 (1 2A) ,

KW CIRmE ST MO — VY )VNIEFR O HBES & PITER D L9512 (X 2B),

BIEAWT TIXKEH MO B — VLR EVm & AT E 725 K512 (K 2C) &H#l

WO & [ L7z,
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X] 3 kW CBCT B IZk 1 5 EHHITEH

(1) PNSto HU (PNS—E&F[HEHfE : Posterior Nasal Spine to Hyoid body Upper
edge) : OEFHR SN O EFE LixE COBEMRERE, (2) Bto HU (B—-FH
fi] BEHfE: B point to Hyoid body Upper edge), (3) TGL (F1{& LK :Tongue Length) :
T H K Ef% (HU : Hyoid body Upper edge) 75 F 43 (TT : Tip of Tongue) F£ T
OEEE, (4) TGH (FI5&E : Tongue height) @ FHH A LEN O FRE AR

N6 &R (TD : Tongue Dorsum) = C oD e [H B D fir KAH
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X 4 HFiEEKr CBCT BIZ I T 2 &1 -1 2= W e o & HE 3

Y- O ZEMEEEE (TPD : Tongue-Palate Distance) [X/K EWrHi 4 (X 4A) 12
BWT, BIBMICLLTO 45087 > a2 /yly, midERES® L (X 4B)
TEENOLNHEETORBEOHZIT> 72,

TPD I : LSAMIEIH — R Al (D, TPDI : BB 1 £ 72135 2 /)
SR B N G R N C 7 i e R AN E R R W NS
AR 2 ES) (1D, TPD I : R5ASE 1 KFIHE — 55 2 KE M o Je i 2385 (D),

TPD IV : E%E%E 2 KM% HFEYSE (V)

25



TGL (mm) (T2)
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TGL (mm) (T2-T1)

5 10

ANB (°) (T1)
r=-0.606, p = 0.003

L1 to NB (mm) (T2-T1)

r=-0.425,p = 0.048

FHHIE & J IR CBCT g b o &l {E o #H B

TGL (T2) & ANB (T1) ®FHES (X 5A), TGH (T2) & ANB (T1) ®HEH

(¥ 5B), PNStoHU (T2-T1) & L1toNB (T2-T1) ®#HP (X 5C), TGL (T2-

T1) & L1toNB (T2-T1) O#HES (¥ 5D)
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Ul to NA (mm) (T2-T1)
r=0.447,p = 0.037

6 M+t 7w 7 LsHAME & BIEEAN CBCT Hi{R _E o 5 HlE o HES
TPD I (T2-T1) & Palatal to mandibular (T1) OAEBES (B 6A), TPD 1 (T2)

L Ul toNB (T2-T1) OFHPB (X 6B)
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F1 imt7ryvr 75 EOs5HEA OFHIE L TR O

ANB (°) FMA (°) Palatal to mandibular (°) Ul to NA (mm) L1 to NB (mm)
T1 3.6 £2.3 26.9 £6.0 27.2 £6.8 7.9 £2.8 9.3+£2.7
T2 3.7+1.9 27.745.5 273459 4.1 £3.0 55+£2.0
T2-T1 0.1+1.2 0.8 +1.9 0.1+1.9 -3.8 £3 5% -3.8 £3.0%*

N=22,Mean=+ S.D., ** : p <0.01

#£ 2 RAIRWr CBCT Eif2 L o4& 5HATE B @ FHIE & 17 5 #£ O Lk

(1) PNS to HU (mm) (2) B to HU (mm) (3) TGL (mm)  (4) TGH (mm)

T1 55.76 +4.59 56.40 +4.22 66.01 +4.60 29.68 +4.74
T2 57.22 £5.85 56.32 +4.45 64.47 £5.38 29.54 +4.04
T2-T1 1.45 +£3.84 -0.08 +4.74 -1.53+4.72 -0.13 £4.71

N=22 , Mean + S.D.

#* 3 AIEANr CBCT Mg ko 45 5HAITE B o GHEME & 1Al 1% o ik

TPDI (mm) TPDII (mm) TPDII (mm)  TPDIV(mm)

i 1.82 +3.37 3.00 +5.44 2.66 +4.00 2.75 +3.40
T2 2.17 +2.43 2.54 +3.64 2.58 +3.48 2.79 +3.54
T2-T1 0.36 +3.75 -0.46 £7.45 -0.07 £5.87 0.04 +4.64

N=22 , Mean + S.D.
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