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Abstract

The purpose of this study was to compare the palatal dimensions (volume, width,
length, and height) in different malocclusions (Class I, I, and IIT) in mixed dentition
using a three-dimensional digital scanner. The study was performed on 30 selected
casts from 1400 casts that were taken at the Department of Pediatric Dentistry at
Dankook University. Casts consisted of Class I, II, and III malocclusion groups in
Hellman’s dental age IITA. The mean age was 8 years and 6 months + 11 months.
Each cast was scanned by three-dimensional digital scanner, Medit T710 (Medit,
Seoul, Korea), and shaped into the three-dimensional image and calculated palatal
dimensions using the Plan T program (SMD solution, Seoul, Korea). The values were
statistically compared and evaluated by Kruskal-Wallis followed by the Mann-Whitney
test. According to our results, subjects with Class II malocclusion showed lower
palatal width and longer palatal length compared to those with Class I and Class
M. For palatal height, Class IIl malocclusion subjects in mixed dentition exhibited
a larger number than Class IT and Class I. Lastly, for palatal volume, compared
to other malocclusions, Class IIl showed higher results; however, there were no
significant differences. The form of the palate differs in types of malocclusions and
understanding of these differences is important in clinical significance. Based on this
study, the understanding of the relationship between the shape of the palate and the
skeletal pattern provides useful information about orthodontic treatment plans, early
diagnosis of malocclusion, and morphological integration mechanisms. Orthopedic
treatment in the maxilla should be performed during early and intermediate
mixed dentition to enhance treatment efficiency. [J Korean Acad Pediatr Dent
2022;49(3):329-339]

Keywords
Palatal volume, Palatal width, Palatal length, Palatal height, Malocclusion, Mixed
dentition

Corresponding author: Jongbin Kim

Department of Pediatric Dentistry, College of Dentistry, Dankook University, 119 Dandae-ro, Dongnam-gu,
Cheonan, 31116, Republic of Korea

Tel: +82-41-550-0223 / Fax: +82-41-550-0118 / E-mail: jokim0222@dankook.ac.kr

329



2271

o

2
g

_04

o] AFollA=
WA HYE A]7]Ql Hellman's dental age ITA9]

.

=

L o

Al v

i<

ol 2% 914t

S AL A L3 FElL o HjE ool £

o

3

2 ol4fo] Ltept

(o]

#el A|7]2, ol of7A|o] g o] %

Jimyung Choi, Jisun Shin, Miran Han, Junhaeng Lee, Jongsoo Kim, Jongbin Kim

=

o

|

=
=
7} i3
%
A

T o B R T 7 = 5 5 = 5 I
T = w N X G4 = h:m o = 5 = <0 ol ou muﬁud g <
™S R 1 o o X 5 T £ ° 5 I £ 2
S T A® SR NE Ev § F Bz 2 E
o — Ik R H ° o < B ol ™ K g - ) 7y
N =3 —
CoB T oo o - X NP - < X o S 55
— o Xk — — % _— 3 =
- 02 m¥ % E X g N s w T ¢ FE =7
— )| o ! + N )
=S W R = T o o olJ X ko < U ‘_I_. =0
8 o =K M; 2o o h_mw - o ﬂ_e .ﬁﬂJ 0 5 or T AR
sizes peEE P OFR OF O 4% =
._lvwﬂ_o‘.vaI)\Ol/ B7 N I o = =K —_— e o
X o B i mr,_m = o G uﬂ N m_m =
o X o& o o o @ o = K T Mo © o
H4 20 do WU KB == ol B A T ooz T o
PP e Toim o w TToog kg o B Lo
PuEtes Coe R oo
0 mo o o O ~ NI ! =T S o
Fol g% FTTos F Ko TEowIE ® 2 g
" o X ~ i i) e o
Eiosy sIEr p ome ESEIcf 7 £ &
" iR oo H . HmE VB R e P W E S
2 HesxEoOlepw 2 Hpfdbgdzia B8
T IRtacflsio.zZ RERFIRZIERY 0m S
iy mrwd.mﬁzommm\;.o_%%W%M#SV%M%WLzu iy G
= - A o n . ot
S v ES Y BEEEadimE B, eB tERREY & o § 2
o m o = T N 0 oF RO B —~ o B R =H % M oA
RO BK o Mo o Ham_]mmkmﬂiﬂﬁr%%mu%Wﬂ HT%%WQMM%%
@m@amﬂﬂa% E;m_amﬂaoo;ws._.__o_mmﬁwaﬂeuﬁwmﬁﬁ EME_MH@MQW%%
G BN F oo P oo W CRlC = 0 =R 5N T o
W @iy MigRRgoeRrRdP BT ToagErE B gy
R 2 or & e T P ooy W o M oer AT BT g N w WO
1r7L|.u_._W Nﬂ.._.x__‘_ e} leﬂ_l_%.lljuolr Py ) NG n X o4
[ N TR OW oW hRF E o ox N X 2 oy B og = X
T e 20 ,_L%%o_emb_o%m_ao%%uoac%mwmm TN T R T e
T . 2ol T 5 g0 of N Jo ¥ mwo_ R N o R >
HEMmET rErodasrrxdpgTEIERo4 BT HA®ES S
T <R my © o D = X — B oW H =5 2 ° -~ 597
STISE Beogniaotieg o Nie DERSRRIET
o of o " of " — B RO = o O = or W - n JJ
% o< - ou X 3 LAV o B = i < ~ E| % T < [5)
RO X o Mo by jof o ™ = oo’ T oF B B B 2N x® 9 R b
P S E e o ] ]w_u‘ﬂ.__yn_ﬁ.ﬂ]lr] W R o S B
J|]Wo_u JboBr < ﬂLﬂ‘__._onOerJ_Auulu7__oM B 3 E__otlo_._a
GO S o or b oF B o — N PR ol gy o N o 2w W g T
BT X T o - o~ Ol = m o i ~ - = oo ey X .0 — IDI op —
=) < OL o) — @K T B o ¥ e . o TS or N HN
g P gk LR EFiglrrermlow YTk
o & g J Ny & ool o QK1 L I T A
$2237 TrEihgafaPIfily Ipizzizic
2 B w Jo < o ot X w2 5 T G =
Priet FrRAdFrEedEsiery 2raiHerRa
o = = - = - — - 0 - []) G —_
Foota Pl XaoTlglrzagddpodolx Bis mH o = o
< BN m T ™ ) "R oM R A T W_VH o3 ook o m ok <} TR o W T Lo ofy "’y
ﬂm,_o_Lmﬂ%@ﬂuw_mo_uﬂLmﬂ_____ﬂ.ﬂ&omo%ATATHMV_EEﬂn%ﬂﬂHﬂHﬂﬂ%a
I N T L B A O Nl - B AT T A O T =
woof or o or < Ko® NN T oo R B o W OE Of b o G = N E N

J Korean Acad Pediatr Dent 2022;49(3):329-339

330



A Study on Various Sizes and Volumes of the Palate among the Korean Population in Mixed Dentition

Casts taken impression for orthodontic purpose in 2011 - 2021
at Department of Pediatric Dentistry of Dankook University (n=1400)

14_

Hellman dental age MA
(permanent first molars & central
and lateral incisors erupted)

Casts screened (n=215)

o —o

Presence of lateral cephalogram

Casts screened (n=182)

1)

l<—

Casts classified
1) Class I (n=24)
2) Class I (n=20)
3) Class I (n=138)

Class I : Angle I key,
Overjet : 1 — 3 mm,

1.5° < ANB < 5°

Class II : Angle II key,
Overjet > 4 mm, ANB > 5°
Class I : Angle III key,
Anterior crossbite,

ANB < 1.5°

14—

Casts screened
1) Class I (n=13) 2)
2) Class I (n=10)
3) Class III (n=42)

! !

Unify number of casts >)

Inclusion criteria
No previous orthodontic
treatment
Absence of missing teeth
(due to aplasia, trauma, or
deep caries)
Cast of good quality
No restoration which affect
occlusion
No congenital diseases

between groups
(n=10 by each group)

Fig. 1. Flow diagram of the dental cast selection.
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Fig. 2. Points on maxillary dental cast to define palatal volume,
width, length, and depth. A: most posterior point of incisive pa-
pilla. B, C: lowest point of palatal, cervical point of upper first
permanent molar. D: the deepest point of palate. Standardized
Plane (SP): the plane consisted of A, B and C point.

.84 24

7} g IHIE2 I, I3 I, I8 I9)9] of2] 774
F2]9] Haof] thgh A £A12 SPSS ver 21.0 (SPSS Inc.,
Chicago, IL, USA)< ©o]-85}9] 1L, Kruskal-Wallis testS 53]
T8 AE5S AW AR 7 2 & Mann-Whitney U-
testE AR8-5H 1L, Bonferroni’s method® correction A| 33

shoirt.

7 M

A ATb= Table 29F Zo] Uehtom, 7t B wgh ¥ =
o] 270 oAl E Fig. 30l AIAISFEITE

oflt

Table 1. Palatal measurements used in this study

Measurements Definition

Palatal Volume the volume surrounded by SP and

palatal surface

Palatal Width the minimum distance between B, C

points

the minimum distance between A
point and line connecting B, C points

Palatal Length

the minimum distance between D
point and SP

Palatal Height

Standardized Plane (SP)  the plane consisted of A,Band C

point

1774 8%

T 82 o] W I3 B A ofololA] 3471.38 mm’,

o|oll A 3573.13 mm’, IIF £ o
olojl A} 3640.29 mm’E M, I, I§ £A2 AT, A%
o2 Folgt ato] 5 Eo|z] P3kTHp > 0.05).

2.1 &3

7 270 H@e 13 2@ ofzlololA 3557 mm, I
F 2425 ofololA 32.48 mm, MF w3 oflolo]
6

Table 2. Comparisons between Class |, Il, and 11l malocclusion groups

Class| Class I Class Il
p value
Mean = SD Mean % SD Mean = SD
Palatal Volume (mm?) 3471.38 £ 579.25° 3573.13 £ 408.23° 3640.29 £ 591.76° 0.642
Palatal Width (mm) 35.57 & 2.40° 3248 £ 1.71* 36.06 + 1.94° 0.001
Palatal Length (mm) 2311+ 1.54° 25.57 £ 1.92%° 23.06 £ 1.77° 0.019
Palatal Height (mm) 10.60 * 0.40° 1123 £ 0.72% 11.71 + 1.08° 0.021

p: Kruskal-Wallis test.

a, b, c: Different superscript letters indicate significant differences within each horizontal line by Mann-Whitney test.

SD: Standard deviation.
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Fig. 3. Palatal dimensions calculated after being scanned by a three-dimensional digital scanner in

Class | (A),Class Il (B),Class Il (C).
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