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1} o] 5o B3 o] A nR e Aol

2 AP E @399 FX87] ok, dTAE7Y 4
= Eﬂ”oi ato] Al M1 B¥g AE3tn #HolA AAME o
23} Moire 289 9812 7122 314 laser scanner® &
3 Am mee] 2oz Fhe & o], 19 &7, 7N
2R3 PHAY AARA 55 2AR FUTEY Aol &
Gy G Exgae Wt Y=g ot ALK Bt

3 71950 AR 91 71: AR Ha
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1. AT

A @e oy £, Fejolde] gl AEe ML =&
g = = 37 1o o 9] o}r3o) ZAFR F= A A} 3 1}94

Q7] o} (Hellman dental age 1 A) 1007 (2=} 507, o
24 50%) 7 GTAE718) B (Hellman dental age WA) 86
(3R} 439, 97 439) 5, & 186 S o2 o] U
dlolE Az QS & F AN DE FYdt AR

[e]
SERELL CR FUEE

z}ztol i AHL Table 19 &
AlBti et

Table 1. Number of sample and average age(year)

'50 @ 5)'

IA 50 (4.5)
VA 43 (22.3) 43 (22.0)
Total 93 93

Fig. 1. Cloud data of palate
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$214 02 Cloud data, Polygonization, Section Curve,
Loft surface, E59H, FA%W 5 d& Fo #7484,

T =
F7e] 2, el Aol 33

=0 =

o2 T

2-1) K9] cloud data$t polygonization

2719} cloud data® 27 Y8l 379 laser scanner(3D
Scanner, DS4060, LDI, U.S.A)E ol&3te] 7] Huxd
2 2% (scanning) A HTFig. 1).

Scanning® cloud data® FAAA software?! Surfacer
10.0(Imageware(U.S.A))dIA #S 3k on eapd
92 20~30mE 4339}, Cloud datad curved <
& sections 7817] Y34 polygonization 3FATHFig. 2).

2-2) T A4S 913 section curvest loft surface B4

Curve 8743% 9814 polygonize® eIl Al cross section
2 A9t} Ao)A section clouddl tolerance 0.1mE Fof 3

YA 02 curve fitting FATHFig. 3).

AAE curveZ o] 83t loft surface® AA3IATHFig.
4). Curvest Surface7 to} @ 3& 0.01mm o)3teltt,

Volume A+2S 9& AAFAE A48 AsiAd 2o} A
o} F7j Aol 7%‘711‘?‘1011*1 cloudE F&39HFig. 5).
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A cloud 7] &4 24 9 525 YA
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o] gt Jé‘ﬂ'iH & Qe (Fig. 6).
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(Fig. 8, 9).
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Fig. 2. Polygonized palate
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Fig. 3. Section data and section curve

Fig. 4. Loft surface of palate

Fig. 6. Fit plane of palate

2-4) FHNEA, FHe) T3} o) 4
A% trimming® FAYUE o 8514 AL 2499

HFig. 10). AW FAel FL ok Axe] A735 Hedw
T dFF 9 AAS Ale](Anterior Palatal Width #-7)

Fig. 5. Extracted cloud of palate

Fig. 7. Distance from fit plane
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=

_Hi__

I h(Fig. 11, 12, 13).
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L

Fig. 8. Vertical and fit plane

Fig. 10. Measurement of palatal volume

Fig. 12. Anterior Palatal Width (APW)

FNEDY £& A (AFMNA, Anterior Palatal Length:.
APL), 2770 dole $HA] Atele] AAS H3HH $7
MErLel £ A (W%, Total Palatal Length: TPL)E
=38 ATHFig. 14, 15).

0] 39 23L& Imageware(U.S.A)AF] Surfacer 10.0=
o] &3}th
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Fig. 9. Final features for test

Fig. 11. Cloud for palatal width and length

L

Fig- 13. Posterior Palatal Width (PPW)

2-5) FASA} wstel A o 457A
FABRA L AFAZAPW) x AFAZLI(APL), AFAZ
(APW) x &7AZ20l(TPL), 7 EPPW) x A77HZe]
(APL), 3970 F(PPW) x F7/AZ(TPL)E 7E3t &
Aale) ARAAES 2 T LR G ko] BE Aol o]



Fig. 14. Anterior Palatal Length (APL)

AN EFAE & e EAE T3 o2 A< (constant value)
£ 39 rHSPSS Ver 10.0 for windows).

FAE BEHAY 2t B oA, FALE, A
o] &, Fle Zol, e Aot LA AARA, FE
A ANE A% Ao ARS8 fXE, dTHES Bl
2 FEsl 23F Faien izt Aol student s t-
testE o]-&-sto] AR stATH

1. %

&

o

t0

A}

ehl

EEHAES 4437 98] 43 cloud points®E EFHH
AA Al FF 0.64mm(FAE7] &), 0.58mm(FXE7]
ozh), 1.28mm(FFAL7] dAh), 0.98mm(F+E7] o
2y Ad7A] Az e B X AR e 44 0.27, 0.23,
0.39, 0.39mm=EA FAE9] AF AR HT= FRlollA, F4]
dETE TGN 23 W7t A JGerTHp(0.001,
Table 2).

FAGe) FRst ol Alele] felg & EASA esket.

Table Error of fit plane

; __ Enortmm)
primary M 064 021 3228 0 27 010 37.04
dentiton F 058 022 3748 023- |, 007 32.09
permanent M 128 087 4567 0.39 014 35.80
dentition F 098 043 4385 0.39 0.16 40.31
% DR : deviation rate: * p{0.001
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Fig. 15. Total Palatal Length (TPL)

2. 2B

FNEAL 3648.20mm* (FAE A, 3627.60mm’ (4]
Q@ o), 13938.00mm’(F7AL A, 12576.10mm’ (%
7219 o47}) ol Arh(Table 3).

FAY AR ARG 27 2 THEAE
fo1ge 2 Wit

Hol S ¢

Fpxde] YAs Al Hlgld f 2 iLAE B4t}
(p<0.05).

3. =

FAE @At A A HEL 24.50mm, FHH- T
MEL 30. 94mm°]°il’ o zte] 7%+ 23.93mm,
29.92mmeo| . °§:er] g9 A+E A7t 27.09mm,

43.60mmeola, 9 26.27Tmme 41.85mm=z Yebitt
(Table 4).
AR PAZL FXE, GTAYE EFNA EAst 23

(p(0.05), F7FADe] FADRT 27 ehakr(p(0.001).
FAZANE AL (p0.01), FFAL (p(0.05)41A
2 528 ng.

=]
FHrR

Uzt &

dentition F 3627.60 471.80 13.01
permanent M 13938.00 ]* 2616.07 18.77
dentition F 12576.10 2452 85 19.50
% DR : deviation rate; * p¢0.05



Table 4. Palatal width' of samples

: pnm;ry S0 L . 394] "
dentition F 23.93-,1,126 525 2992
permanent M 27.09;

dentition F 2627 200 7.60 41.85

165 611 4360, 2.9

551
489

6.85
7.76

% DR : deviation rate; * p0.05, ™ p<0.01, *** p(0.001

Table 6. Correlation Coefficient between palatal volume and
size

primary M 0.343 0.375 0382 0401
dentition F 0.321 0.360 0.376 0.450
permanent M 0.236 0.646 0.276 0.678
dentition F 0.232 0.630 0.308 0.654
oo r=0.401
e i
. .
Posterior Palatal Width X Total Palatal Length
Pr. dentition(M)
L

r=0.401
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»
3
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Posterior Palatal Width X Total Palatal Length

Pr. dentition(M)

Table 5. Palatal length of samples

primary M 753 092 1228 2198 147 669
dentition F 7.48-,1,091 1223 2178 140 643
permanent M 9515 | 119 1251 40957, 347 847
dentiton F 877- 103 11.69 3942 276 701

% DR : deviation rate * p(0.05 ** p¢0.01 *** p0.001

4. 771dol

#Ag Ao A% A7 Zole F FAR—lE 7.53,
21.98mm, 9AH= 7.48, 21.78mmel%on FTFA LA
747} 9,51, 40.95mm$} 8.77, 39.42mme] AtH(Table 5).

FABlE FAGNA dolgl cJofatold] fepdol EAS)
A gsiet. 2y G E A7HEl (p(0.01), FT
AZ0) (p(0.05) BFNA gRAM A et 53] A
FADelE QX GoA o 2 & EATH(p<0.001).
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Fig. 16. Correlation coefficients between palatal volume and PPWXTPL
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Table7 Constan’t,v‘alwue between palatal volume and size _
. APWXAPL APWXTPL PPWxAPL PPWTPL

primary M 20.06 6.80 15.86 5.38

dentition F 20.66 6.99 16.47 5.58

permanent M 54.85 12.55 34.06 7.80

dentition F 55.27 12.11 34.64 7.60
5. MBS TIHHA o] AlnA|

TALA DL Pl WA ZAAVAE Loti7] Siated )
BH 2 ATNExAFANL], APAEXETHL], T
ExRPANLe], FPAEXFPA-LIY] 4 oR ERle] 7
NEA e AAE A THTable 6).

TR TSR SR FAdeE AR 80
o A7 7V 2 4uEAE Yehiglth(Fig. 16).

6. TIH 83 AlMS g5t Al

AL 2718 238 & &4
Aol Phel F3} el Aolg AL o) (APL) x A7
Z(APW), ATAZ(APW) x 3720 (TPL), ¥74%
(PPW) xA77) 21 (APL), FTAE(PPW) x &774 0]
(TPL)Z 788 ¥ 448 i,

HFXE Fohe e

>~

\
X:
(APW or PPW) X (APL or TPL)

2 3ion a7l 24zt e G dAe B¢
20.06, 6.80, 15.86, 5.38 «1#k9] - 20.66, 6.99, 16.47,
5.58°193 G Dol EAtolA 54.85, 12.55, 34.06,
7.80019 2 oJzjeld= 5527, 12.11, 34.64, 7.600)0ch
(Table 7).

V. &% 9 D&

3719 digitizing 33718 ol$3tel G4l U vlolEl S
g=5tm dolEle] Qs YA Bl P $AB FAS W
Sohe 7142 43 dole Ak 428 71%e 3A Al A
Woe ¥reT

A WAL 2P 2u2 IR MBAIE Rolnt o
e Iwo] 244 8w b BEe) F97el A
B3l oAt vk SRS Al s AU}
& Fwo) gk a2l A4S ZFHE S ZA oY 7
olRE 4R MBI oA BT, o) S ZHHE 2w
2 3Roz DEQS S0t A4 A2 e 499
ol WA n o) Wk Aol BT & Ut =B

403

Cistiobx|nbElE| X 29(3) 2002

bt
o

m HE

>

o

ng

H

b

(o

=

=
A
g

o L

=
E
-3
oL
17
rlo

Pk

el

rlo
oAl

O
kol
-,

14
o
ok %

rE
rlo

>
o oo
ox o

N

AN

>

3

>0
rie r?:i
i —

e
o
i A

ir

©

R

)
)

2
In)

w L ®oe G
—ZJ_I‘
Ach
ol
ol

rgoq A

ol

rRor
o fo
2
rr o
82
)

R
Soor o

L
2

Jz
ol
ro o

30 ox e I W rlo
£
olt

o},
T 48L& ZARE Y A4S
o] 83} topographyd el
(52 AA /54 &
e A HE

E
ey
‘'
=
o)
a
i

QL

=
g
2 ﬂliO HE e,

2R oox W
B o A\

u:

il
oxl
ol
ol

>
)
oft,

S AAste] 7t e
K=

ol#|g WHEL 7 WAkt el & d' LAt A
et AdEc B AFoAe zh xolg} xolrte]e] X)X
S AR T3 et et of FHe BE A
A 7V 7hke] EAE F ARE A5 SR o
HAaslely) Hatd HAASHORZ AL least square fit-
ting W< 4319

B odda 23 An 7t 344 Aleld] HdAe 4T
2GoA ZA e o] RE FAHAA FFA Gl o2
WA X259 A A sk Aol 71908t errorZt A
g Rojeln AZEr,

X719 A LR, volrt F7Hs| whet v
b 4= Sl Wl Uit A7 vtk daEol gt

Maeda®& Moire S 72 (ImmT@) & o] 83 Lolel +
MERe) Aol TAZ]19] 7&2]0] it 3. 21ar] AL &
Uk fel@ Aol gier A FARA, FRE
7. AL oA e 247 y=0.39, 0.29, 0.6924
M ze] A7 7Y gkokar 9t Sakai 52 Moire
topographyH = o] &3 §218719] #7084 AFAA S
£38 vol7} Trheel et ke Aol ey 79
g 2 EASHA ¥okor 73 wiAteel HlaoA v w et
24e) Agole PSR FAmAETE A, S
= A Jepsttn 2asisich 23 sl A 85de
o o]z} glitta vttt B fAE AW w

He
o 3 G TurEo
LN

Ag7t A weh AR

off

e

o~
6@ rlo o

=

L
Q.
[e]
g



J Korean Acad Pediatr Dent 29(3) 2002

% % R g g2
39 Bt e oo
Sakai &

(1
=

ox,
12
O

¥2 o ook

=
L_a

NO.
A9 9]

2

-
0 2
i)

korr

FAEBE A THFAE, A 2FFAR, F
vel7k 27k et Aolt Agten T
£ Aol FRAL A 7
7 H% i 3A1e) AZ7hec) 6419
gl #944 A= 9
onl $7A8EAE 29 asz sl BAATE W
gAlel AZ7ke 349 ANtk 2 g BGAT oA T
Qs skekn shick me] B dTelAle R 7

NE4E Qeol Agle) QBHOZ 2AIY
A9 ) ehsk 84 29 oq%ow %

61— O

Kusachi”+=

Takagi 5" 3 1]—rE1 TR 2 8X4g q
Fol A FAZo] FRA AA AZSHAT T AT
Lebret's 771 #4) 5= )38 Hglel) &+
o}

A

e Adz

L

drefmgke] 7HA
= 4}01 T
A

A 3o wigle] sl Koikawa T
JHAL chin cup® activatortt
7 S7rtE a et A A4Sl
23tE AT YAt FAI
FAEHE olg wRIZIAZ chin cupdt
Tl A ket a e A1

T4
lingual archel] ¢l&] *)f-
A 2] 9] A

|=Xex
=
€

=15

A Fol=
Marugame 5%

activator, lingual arch

AT E Fradtarta Huskgl o Lebret'” v Aota &
7-3-9] Miglel st AFeqict.

Hirata 72 ¢l #x4 ¢ d7x499 #HFH%
EA ol #eF ol T RFoA 24% AFA AN B

2 9AL By

o) F7peisen o} oot 2 Fhe} &

[e]
FAFe] Zesnd @ 4TS vRe ANsdt

=3
lﬂ@o}%if/}.
Ohmurae [A7] 2 LC719) 74842 7P 2

[0

o T

FAHAR 3 A

(]

#HAE AEst] AL
AdAdo] =y GPAE =LA

SERESEED

AR AT gl wkar, TSR ool
‘f‘7}’ Ui Eodvhn Z1Esl Tk

2 el PASANE fAde] A% duiel 2tel7t A
o 993 FFALIAE BA7L § 2 SQ5e Asks o
£ 298 RAFY. P P TS AT @ 9

404

HBBA T 2 FPASD
N9 ¥ 97AY BF

Vi EABRRAE

Moss'”, Hovell®, Frlelw), Scott*-&
HE Azl 75 g
trix theory)2 AFAEH AL 7l THE AZ, ?“i
3, 33t %9 dx7 7%l st 53 3 Feu 7e
T 5ol 4 #Eddn Y4 $ Aok FAsAT

2709 AAABe] ta)A Enlowst Bang2 X|oke] &
o Z=ukste] doibs X 25719 free margini-e] & H7Pt
Zg9lo} slo] Zo] Z oly} Fyleta HIZA NS F,
T FREAME A7t dojue BaAEo 2R E A

HahatA shrog o] FeiA|yt Vel 97d ugt FAAoR
= 9] Zo] YolA| 1 oldl] wet XL F9] Fo] Tk
Ao g NGFe dol7} Trigttan Fg8kTt

P ERC] FHGAN FFX G o|2EA FTletE A
olg} Zre A zFo| B} Bl mE el ARt 7
HAojeta Atz HET

Kusachi®, Sakai 5779 9127} vlaste) B
T} A LA A A v S AL 7 £ A
gk iAol A vebgeh 1eu EEEEy

AR s 71Ed Zpol7t AL £ Hhie] Aol mE @

a :

l-J

224

71244 (functional m

clott 9]

A B ST

r\o

L

L

A% A7HHTE JPee W Ardgich ¥ AT ol
E519 EAT TARLAA BRAE T 5o}
A ALE YARG FRIAS ZHT 5 e PUE 182
2AA7 £ 2EngAS §FI 270 e A ol
AsHem Aol & Ao AmHrh
V.2 =

293 e A9 27 9 EAE Yot s
18670 (118 ¥ 72 50, F7XY Y 4 43)9] 4t Hu
23S A2k 3 3D Laser ScannerZ ©|-8-3t cloud data,
polygonization, sectional curve®} loft surface, E&%H %}
FARE 52 FAsta ASsled gga 22 2ES A
1. ¥29dx 7} 2o}, Kol & FAAol FPHETS A

G TR Lell A o DA VErET

FRDoA 2] A LA ] FXDAA B} 3uo] A Zlo
E3] G Dol de Azl vlal datel A fo4d A
AA JeERsTH(p<0.05).

CTANEE FXD7)3 G TR G A Gl A Fed A
A JebEA T FAE o= GG FRbel A
2] A ZH(p<0.05).

NG GFAG, EAbe AR BRolA TN ER T
MAol7} o) F& AAo] EAI Mt  ZBBRAE B
A FAHr=0.401, r=0.450, r=0.678, r=0.654).

_EL o2 l‘ll‘ =1



10.

11.

rat

HoZ

. Shapiro B L © A twin study of palatal dimensions

partitioning genetic and environmental contributions
to variability. Angle Orthod 39:139-151, 1969.

. Kisslling E : Cranial morphology in Down' s syn-

drome. Munksgaard Copenhagen, 1966.

. Clifton Q. Dummett @ Palatal vault form and maxil-

lary arch dimension in cerebral palsy children, A
cross—sectional study. J Dent Child 4:201-209,
1975.

Tamari K, Shimizu K, Itinose M, et al.
Relationship between tongue volume and dental arch
sizes. Am J Orthod Dentofac Orthop 100:453-458,
1991.

HIERESS @ 7 L S5 10X 5 /R0 DFEARHO WL,
NRERIEEGE 180-188, 1977.

. Kusachi J : A study on development of the palatal

forms during deciduous dentition by Moire topogra-
phy. Dental Science 70:85-97, 1982.

. Sakai M, Saiki T, Ohotani A, et al. : A study on the

volume of palate during deciduous dentition by
Moire topography. Dental Science 69:1183-1184,
1982.

POHER, MBHEE T, H2ET% © Sk s N
TARE O\ /NSRS 16:321-325, 1978.

. Sakai M, Saiki T, Ichikawa M, et al. : Changes in

palatal forms following correction of anterior cross-
bite of deciduous dentition by Moire topography.
Dental Science 69:988-996, 1982,

Ohmura T : A study on the forms and the volume of
the palate for deciduous dental arch period( I A) and
permanent dental arch period(llC) with the same
person — An application of Moire topography. Nihon
Univ Dent J 65:740-751, 1991.

Hirata J, Miyauchi M, Henmi J, et al. : A study on

405

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Cietaobx|nist3| x| 29(3) 2002

the forms and the volume of the palate for deciduous
dental arch period(l A) and permanent dental arch
period(IIC) with the same person, - an observation
of the forms and the volume of the vertical division.
Nihon Univ Dent J 65:616-624, 1991.

Takagi M, Miyazawa T, Makita Y, et al. : A study
on development of the oral cavity during the period
of deciduous dentition - An application of Moire
topography. Nihon Univ Dent J 53:828-837, 1979.
Lebret L : Growth changes of the palate. J Dent Res
41:1391-1404, 1967.

Koikawa K, Watanabe R, Hayasaki H, et al. : The
three-dimensional changes of the dental arches and
occlusion in the treatment of anterior crossbite with
primary dentition. Jap J Ped Dent 37:716-725,
1999.

Marugame T, Hayasaki H, Watanabe R, et al. :
Three dimensional treatment changes of the maxilla
and palate on deciduous crossbite. Jap J Ped Dent
35:790-798, 1997.

Lebret L. : Changes in the palatal vault resulting
from expansion. Angle Orthod 35:97-105, 1965.
Moss ML @ The functional matrix @ in Vistas in
Orthodontics. Lea & Febiger Philadelphia 85-98,
1962.

Hovell JH : The relationship of the orofacial muscu-
lature to occlusion, Current British thought : in
Vistas in Orthodontics.
Philadelphia 328-345, 1962.
Friel ES © An investigation into the relation of func-
tion and form. British Dent J 47:353, 1962.

Scott J H : The role of soft tissue in determining

Lea and Febiger

normal and abnormal dental occlusion. Dent Practit
I 302-308, 1961.

Enlow DH, Bang S : Growth and remodelling of the
human maxilla. Am J Orthod 51:446-464, 1965.



J Korean Acad Pediatr Dent 29(3) 2002

Abstract

A STUDY ON THE SIZE AND VOLUME OF THE PALATE

Byeong-Ju Baik, D.D.S., Ph.D., Mi-ra Kim, D.D.S., M.S.D.,
Jae-Gon Kim D.D.S., Ph.D., Yun-Mi Yang, D.D.S., M.S.D.

Department of Pediatric Dentistry and Institute of Oral Bioscience,
School of Dentistry, Chonbuk National University

The purpose of this study was to clarify the palatal arch length, width and volume in the primary and perma-
nent dentition. Samples were consisted of normal occlusion in the primary dentition(50 males and 50 females)
and permanent dentition(43 males and 43 females). Their upper plaster casts were used and through 3-dimen-
sional laser scanning(3D Scanner, DS4060, LDI, U.S.A.), cloud data, polygonization, section curve, loft surface
and fit and horizontal plane were made for measuring the palatal arch length, width and volume(Surfacer 10.0,
Imageware, U.S.A.). Correlation coefficients were calculated separately for males and females in each
group(SPSS 10.0). The results were as follows :

1. Average distance from the fit plane to the points(tooth-tooth-palate) was greater in the permanent denti-

tion than those of primary dentition.

2. Palatal volume was greater more than 3 times in the permanent dentition, especially it was greater in male

compared to female with significance(p<0.05).

3. Palatal width of male was greater in the primary and permanent dentition but palatal length, only in the

permanent dentition than that of female(P{0.05).

4. Correlation coefficients were statistically most significant between the palatal volume and size of posterior

palatal width and total palatal length(r=0.401, r=0.450, r=0.678, r=0.654).

Key words : Palatal arch volume, Palatal arch width, Palatal arch length
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