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Evaluation of tongue position before and after orthodontic
treatment using dental cone-beam computed tomography
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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 (distance
from hyoid bone to tip of tongue), TGH (maximum vertical distance from TGL to tongue dorsum), PNS-hyoid
distance (distance from PNS to hyoid bone) and TPD (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 II 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
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 I and TPD IV had
no correlation with the amount of retraction of anterior teeth.
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[Conclusion] 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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3 HiGHM CBCT Mif% oo &5t B o HllE & itk otk
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T2 2.17 £2.43 2.54 £3.64 2.58 £3.48 2.79 £3.54
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N=22 , Mean + S.D.
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FRBIRE ¢ Tl T2 T2-T1 Tl T2 T2-T1 Tl T2 T2-T1 T1 T2 T2-T1
ANB (°)(T1) 0.014  -0.043  -0.083 0.026  -0.333 0.320 0.394  0.430*  0.108 -0.141  -0.606* -0.377
FMA (°)(T1) -0.122  -0.008 0.133 -0.410  -0.150 0.223 -0.044  0.217 0.290 0.000  -0.221 -0.190
Palatal to mandibular (°) (T1) -0.167  -0.086 0.069 -0.366  -0.206 0.132 -0.130  0.175 0.325 -0.084  -0.269 -0.146
Ul to NA (mm)(T2-T1) 0.348 0.253  -0.030 0.299 0.204  -0.074 -0.015 -0.330  -0.361 0.308 0.174  -0.161
L1 to NB (mm)(T2-T1) -0.005  -0.290  -0.435*  0.060  -0.067 0.115 0.031 -0.347  -0.425* -0.084  -0290  -0.163
N=22, *: p <0.05, **: p <0.01
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L7

1. Cep hoZ#IHH OFHAME & a0 g

#F 1IR3 L9128, ANB, FMA, Palatal to mandibular
DMHIEDOZALIZEM TH V), BIERER IS BV CEHE
WCREBREAIED SN mpo/z e E 2z b/zh, LT3
RIS EANEREICBE L7 (p<005), #HEEEEKIZE
VC/RNEIBIR B & 1 O BB IR IR IR 2 AT o 7o BB E 3224, 1T
HELZHTHY, FO/DIZ TR EHA & I
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BEL-EEZON,

2. CBCT MWif% o2& 5HIIE H O FHME & 4 mi 72 0 ik
Bhatia 5%, $K#E CIXATROEHA~OBEIZ L > T
EREFCRET 52 LRI NE LTV, Aif
ZEICBWVWTIE, K2R T LI, TIE T20MIZEHEED
fLER, HTORHIREIICHTLIINTCOHETHRELRE
{13380 51§, Bhatia 51 & IZE % R E R L 72
COEME LT, S OMETITRIEOEHEEE, L
FHATHC7.75 mm, TZEATHNC7.15 mm Tdh - 7z2DIxf L
T, AWZEIE38 mm (£1) Tho/zZ &b, #H24
KEDPoZEIGERLZbDEEZ SNz,

3. Cep #HlIME & J IR CBCT Mif% b oo 5HAIME R o A8
Bt

F4IRTEHIZ, ANB (T1) & TGL (T2) &offic
HEZEOME (p<005) (HHBIFREL : 0430) 2~ L, L
A EEATH ST E, MithD TGLIZFKE L ZhoTzs F
7z, ANB (T1) & TGL (T1) & oRIZi34A & MBI
BoOOLNLHho72b DD, ANB (T1) & TGL (T2) @
RS & MR (HHBIRE 0 0394) 2R L7z, Tl
LFHRIZMEN DS A L, FEEAHIH M ET A0, &
AEVE W) EREWEMEZRLOTR 2V EELLR
72 (K5A),

Guo 52 1%, B I HoBE T, ANEEEZED
BIEGHEIC L > CTHEEOBRIBENZ 7] &k 2 3D
SNDB—T, NAT ¥ T VA OGO EG O
BETIE, PINEOY A AL HEFOMEBEICHEY LITT 2
ol b HELTWh, —F, RIfFETIX, F412
AT EHIZ, ANB (T1) & TGH (T2) & oM IZE DM
M (p<001) (HIBIFR%L : -0606) %R L 720 F72, ANB
(T1) & TGH (T2-T1) & OMIZAHERMBIZRED Sk
Mo 7zh%, ANB (T1) & TGH (T2) & OB & FAkD
A (FABAFREL - -0.377) 2SR b7, LEHATZE
MTHAHIIE, MEOEEEIMEALL 7 2HAZ RO/ H
Dr#Ez o517 (W5B),

SO EZELT, Guo SR IIEHEIIS A KA T %

DEHEIK L THIISIEREITo72 LTHBY, Thi
Lo THEDANR=ADIPRTHER S N7272012, RO

TR L > THERNDOFEDAR—=ADPEA L7z E R
Li7ze L72hSo T, WIS ILREAT > T WARRTSEIC
BT, Guo bG8, RIEOEEBIZIENE
WEHIR 2 A= AN Kb/ & T, KEEIZR-72h
DEEZ BT,

4. Cep I & FySHEK CBCT {5 _E o> 51 i [ o> AH B
ESEES
FS5IRT L9112, EHITHT 5 FEHOMAE (Palatal



to mandibular) 2K E W DITE, ARICKEHLERD
T OEE-IHMEEEE (TPD I) 25/ & < % A (p
<005) #RL7Z: (K6A). FFEICHT 2 FTHEDRKED
RKEWVDDIZFHKOMER Z /R L, HEHIH~ZEM T 2 HH
W BI7280, FIRDOBRINORBEI Y, HEIATRE O
HLOWEEDP/NS K R BERERLIZEZZ SN,

5. ETFEEIH O MO HZEE
Al & OB R FR

TGL @ T2-T1Z -153 + 472 mm CHEOEZ I Y (F
2), %L DIEBITHIHZIZ TGLIZ/NE < 2 ), 5|12 PNS
to HU % B to HU Ol i D ZALIZER TDH - 72720,
THOMBEIIETHANEZLL TRV EDEZ LR
720 L2L7%72%, Llto NB (T2-T1) &, TGL (T2-T1)
& PNS to HU(T2-T1) & OoRIZHEZEDOHE (p <0.05)
ARL72ZEDS, THAEOEHEHMADOFZEBENE L K
EVEFITH D L, MEO TCGLIZKREL 2D, HHIEE
THICEET LMEME /R (5CBLUD) £Ex25
nrz,

TNEGuo HYOEELFFT MR L LD, FHHAET
BOBBESKENI EIZL D, FOBRT~OI ALY
BREGZ>TWAEEZ LN, 72, TEHOMENET
FWEALL72ERE LT, S5 x5 E355E EHfEOm
NOBTAEz S, DEGEEREIC L > THICEST
LHAD L == TERATIDLENS DL EEZ LNz, L
72h o THHROEICB W CBIEBRIBRO T E R EO&
WZB5-F 2@ I OWE R IT, FICBT 551 055 IE G
252 2 WBIIOWTHRFTA2LENH L LEZ b,

F72, 2% 2BOHENSH T HICHEFICEEL, I
SOWERE I E, FMA OBIKEO SN, T2, HE
WO A R L7ze D9 b 1ERIE ET5E
SR EOBER Z R L TWwWize {HEFIZFMA BB
D, WENC E TSR EERR LD LGS, WESET
TRBET ARSI EZ SNLD, BRI SICER
W< L FMA OFA L EEOMEOHBIZOWT, Hit%
ERLVED S H EEZ LI,

—75, LA OEHAOBZBEATREWIZE, R0
KEARL MO FIEOF AT 2EAE R L (£S5, K
6B)o ZhUE, FFHFMEOBZRINOBENZ L > THD A
R=ADVEDLN TN ZET, FORIFEATIEI T
DM ZR L2 DEEZSNTe LALEHS, ANF
HA S RKEAMEIZ 2T COFRY — 2R, LT 3E8
BB OFHAO R & & OMHMIZRES ST, Fhdhs
BHMOBEALEH & OMBIEBD SN o7z (F5). L
72H3-C, TPD I, TPD II, TPD Vi&, %GIEiGEO %
FIEEAESZIT VWA DEEZ BN,

BIEEEICBWTIE, EERRATHBET 5 BN T/IE

& CBCT Hif& Lot

EPNCES
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BEZ BT LHE, 7y h—A2 Y a—%fwiziGEq!
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W5 Hg LT H B B E R 7 EOSET RIS
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%o MZT, Shi H501%, FFHZKEFFIEY (2AEfESE 5
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BWC, KA BIEREEXTOSS, Ty hh—A7
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FNIHET A LEDRD L EEZ BN,
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T T = R WETE Lol T72, WEBEHD 5
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BRI OWTOME T A o720 BT, RWFET
i, HOEZIREEICOW TR R 4T - 724, HOBRES
TEB L oTe 551, S OHIEEMN 2 LB 2 34T
TXLEOWHBELLZEBINML THRATL2ZEFRETDH
%o

i

KW T, REMEHREHRBEREE ER <2 L2 &
B2 ME L L, BIEGENHROMEL7 7 a I a L
WEHH I - =4 CT 2T, AiOHEM~ORE) =
DNV EM R LT OB ED L) 1B 2 h i
WEt %47, DT ofmaEs iz,
1. THAMOEMAOREEAE L KEwE, HFFIX
BTN ERBET 2 EMDFED Sz,

2. BFHICHT 2 THOMKENREVE, WRISERTS
EEEZ T 2 EHI25ED iz,

3. ETHHRTROHRAORE = & /N2 5 RKEHET
DARNE T & OHBIZEED SN o 720

E

RIRFEHFEATICH T2, 7% 5 TiREL TWHELI D £ L7
HARSFWEI RS IE A ORE G Bdz, WH i
TALFERNZ2 & I [FFEHE BRI CEHEL 5
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