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Fig- 1. 3-D laser scanner (Breuckmann opto-TOP HE,
INUS. Korea).

Fig. 3. Final features for test.
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Fig. 2. Rapidform 2004 (INUS, Korea).

Fig. 4. Measurement of palatal volume and anterior palatal
slope.

3 ojelole] FAEH o] AmE oldole] TGN Ht FA
Wbt} (p<0.05, Table 2).
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Tablez Pal taly\‘/olume of samples

< it palatal volume(average+3D)(rm’)
CL 1 div.1 M 3779.88+708.50

3840.24+613.71 1
F 3904.62+510.54

normal M 4392.54+787.81 4205.104717.94 |
P 4004.28+598.16

*Significant difference for Cl. [ div.1 versus normal (p¢0.05)
No significant gender differences (p>0.05)

Table 3. Anterior palatal slope of samples®

anterior palatal slope(average+SD)(")

. M 32.49+3.90
CL. I div. : 31.52+3.69
Tdiv.1 F 30.48:£3.27
M 33.04+3.81
32.40+3.46
normal F 31.71+3.02
*No significant difference for C1. I div.1 versus normal (p0.05)
*No significant gender differences (p»0.05)
Table4.’PaIata| he|ght and palatal length of samples
, palatal helght(average+SD) (mm) palatal length(average+SD) (mm)
Cl ]Idlv 1 11.44+1.60 27.26+1.64
normal 11.38+1.30 26.01+1.50
*No significant difference for Cl. [ div.1 versus normal (p)0.05)
$Significant difference for Cl. I div.1 versus normal (p<0.01)
rca |ne Wldth and intermolar width of samples ,
intercanine mdth(average+SD) (mm) intermolar width{average+SD){mm)
Cl. I[div.l 26514147 32.91+1.92
normal 27.71x+1.57 34.97+1.76
*Significant difference for Cl. I div.1 versus normal (p{0.05)
$Significant difference for Cl. I div.1 versus normal (p<0.01)
3. WHIE W PINEE 4. AxIZ FHEE L tiFR2F S
TN 15917 54 xE odoldA 11.44mm, B4 2AL FAEAL 1317 FHug odolddxs 26.51
|

w23 olgoloA 11.38mmz veh} [F1F FHug od mm, g ojgloldlM 27 TImmele™ | F17F ¥4
ojol Al %zt & T B BAA R g ojgolo A FelalAl 2 ghg e ATH(p<0.05, Table
(p>0.05, Table 4). PANAALE [515F 2 g oJdo]A 5). Xz PAZALS [ F1F $3 23 F4mst ofde]
27.26mm, F4ng ool 26.0lmmz [FH1HF £33 oAl 242} 32.91mm, 34.9Tmm= A [F17F $30g
g ojdo| ] A7} frelstA ARH(p<0.01). ool A froldlA F%THp<0.01, Table 5).

273



J Korean Acad Pediatr Dent 32(2) 2005

= =

$212971¢t EFAL [ F1F TG 2F¢d 244
o] E48 IAste AL AP3e F230t). Bishara 57
< F94 A7E B39 13 #Enge Ao fFXE7
SAEE gl AEAA $8L 71dE] EE‘E}E’_ st o
@ 27 §X47]4 ]ITSL HAudo] FHHHE FAEETH
FTANERE olqE F Yo, Bl 249 U o & 9
g v dFo AFE Agele 4TS F A, 5 F

Ay Fd dREE vl
Al Adursko 2 o] A oAl 4
&t 1h o Z2e A ”H-r £4
Ao} AWTAZAL QM= FAEH & 747 A -5-9F Aol
7F & 013} F5HaL o & ¥e]7] flst] B A5
AP =lol gt} Sakai $'P& Moire topographyf< ©]&3}
o §A4719 HNEAS AR, wadY A8 A%
2437 g vwsdte] 7829 st gad WA,
SN2 electromagnetic 3-D computerized digi~
tizerg o] &3t} 773t "é?l"ﬂ"i«] AN B Helek
AL 58 423191, 30~4041 AAdA 10d
7ol AA 32k A F1 tﬂEﬂgr A7) A5} deA] FAL

e £ 933 0
o2 1 54| g%,
Aok, wet 7718

> 1o

Ferrario &

sla] o] 717t Well Way} YehA] FskeE 71esle 8t
Aok,
TAE 3xd" oz A 93k W o2 Moire

topography, #olA 271, stereophotogramrnetry %—O] A

o1} 339 FolA 2R o) ¢ BHo) WE ANEES
o AYge wolxFo] 7153 A So8 L}j}oq o] = 7}
3 sl Aol & AL PR 1915 e

3 oldele FAEAT} DIFAANE 53
HHEA 33 delA 2 ol $sr,

2R ol e PARel 29w 84 B AN ANS

@ 7120 9Eshe el U0 LA Fel7] Ael Ak
o) AFATE FARE BF 35 wE FFeAG 2ot g @
T g @A A BEE AT A0l A4L A
59 99 2R 94T 4T 5 fla B0l T ¥
BN BT WYl P L3 YT 5 9ot o]

, Hlﬂo}% Hel

o fo

2 FT $ fore 94 o RRAAE 2} I5E 5
Ak,

Table 1& 7 2o 4ALEE Yehix ot [F15F 23
IFH BT 7] AH e fAG BEE UEhdie A
Hol| AT HFAF ] Aol7 JATH(pr0.05). ARG
ojdo)9] BAAF L 84 AT A A= FRAA 9
283} 37 AlFEo] RE Apx|e] WEo] o]ReF w7t

7]

vl w3 7|7k AR A7]o|BRE o] A7l doue 249
Aol ApARo vlXE G&E HOg wAs] st ¥
24 ¢ 7]7H] Hellman dental age [TAR X% & £
sttt

274

2 A7qN [F1F FFxF odeley FHERL
3840.24mm*2 A wg ojdole] #EA 4205.10mm’E
o} 893 A A JeERdTHp0.05). Al w2 fol g 7
229] zpol= EA8HA E4tHp)0.05, Table 2). ol& A
o} Sakai 5499 AFATS} A3} Sakai T Moire
topography & o] &8 #x14719] /42 AFA v
gto] ASde Fl&H ] AAuFAELE A, FetdEAl
£ 2 Jegta skt

FALA F3S F&= PAGH daixe g8 77
wEE v 9ot Ohmura®e 748387 w713 4an
A 73 23 #1499 47X BRAA FALAL
AARNBEDAT FAA0] Edvtn St =g W 9L 1°T
A47] v ud ojlole FAE Ave A FAHZH FA
2ol YF2 3 WS FHeR WA FRBAE
ZAVsle] TN E F3 A7t BAde WA st &
AHAAS Y-S Bt

B dpeA [F1F #AuE oldole] A% A udAtd
v)&f A7 TAZEA (p0.05)F tFA7E 717 (p<0.01)

o] #olatA zHe FE BA3(Table 5) Hc}ﬁ (p€0.01)&
#olaA & #FE BRI DA 2Rt o
o] & Holx| ggt=dl(Table 4) "]‘C 7&“«] Ae} tha A}
o7} qlth. AYe RAugAte] AAxEF L 7o #E A
oA [F1F 2Hage 4% Fdngatl vlst] 74
7t A3 AAZE EAo] oA Akm, Pzt Boh A1
Z——tq Aot 71Eset. oldl Ao ARZE v|Fo], I &

ER @A A7) AARFET ¥ 2 g Bl
= E:rLo}l TFNEH ol B mee] st i
o2 9x)9 &9 Frlslol e 9] F2 247 34
A%o= ?l??} g go] TR <JFF FFRT 27 “ﬂ‘j"]

Ao

i

}\-—o

Aog 271} Alarashi 0% EFX4Er19 [
ke Zﬂ?— HEAHAIAALR S B4 e Ao} 75“‘}5’_%‘1}"“ H]

gt e Aoz 9 FFHH 95| vehby 329 71A
AR FokA ki stgith oWl AFgME FrfE7E0l
Az g PFAN 2R FolF s el [& Fuge
RS FAZRD FALH ] RG] WlF 55 AR o
Az,

oA 7HA] AT E 3%‘3 gl o] A ALz e B4
Fiol oM dAIZ A8l ol
Z739) Eﬂﬂ AT Hl&) Bl =EA

Fgsjoigron of ?"i:r“é—fq HEEe n4E B8 AAs

2 78 70l WS o] 8 3}011;} Ferrario 57 A7
ARlAA AAe) 2719 FepeE 1097 29X 7159
Hol| tiall P Y] o) F& ZEEN FHPAEE 5748}
91 Dummett?& HAgdupn] ojdole] P79} FAXE T
Hefoll of gt ﬂ:rLfﬂW P o FAHAALES S5
At} Ferrario 59& 13~15419] 773 A4dS gt e=
ALz H T4 3’-71 2 P e ATt AARFERY

rSL rle



TFAF RG] o]2E A= 7|EHAAe] d=2H FHHAE
g 1% 3. old vnd B v B dFe 33 28
BA AFA LR PANEAE SH8t 13 FHagEH B4
W v wE Alzsigithe AoA ov)E A dr.

azte] AFEL WY Aoy SWrEd A FAHA
Aoz dEAQ AXog NAANE AAHslHenR T 7]
A Atold] EAlske FAY] 2Folv 71 E71WE §& 1Y

A gkgkont, B AFME curve fittingS £t A
ol o]F& FA9 23| 7}7qr 28 718718 AEU L
0E it} HEd WHEARE 88 F YU 8 8o
Ma7o] e Afo= :IL7H“4°] ojF& 511’:10] &3 A
£ °|F+ slant typeEt SAE FAE
shaped typedl Al curve fitting 23} 4H&%
Vepdtly,

Aod ot [ F17F #3nFAt a1 5 54
WA Hlale] ] FBIA Erha e, 44
Aoz vt dAtEE 1517 F3ugAre 77iHol
AR vla srhe AL s welsit}, wepd A
BIAAAY 1F17 FERFANA Fdagate] 2RAEo
g Z 02 25y £ a3 27 [31F FARE ol
dolo] AR 31.52°, AT odole Arle
3240°2 &3 BAH R RF Aolzt IAUTHD)0.05,
Table 3).

o] AolA FAEHeld AL, FAEAL & B
o} o}z BdE x)Ho] gl BAR 24 AFolA] Pt BFE
WA 71E-ol et £ 9 vlue ool B
Lebret®} Richardson 59 tolsrt a@gdS 71Ee 2
Aot 2= AR wiHe FYFE TR 3F
BHE AA8H T Heiser 57 ’%Ci}%‘@ilﬂ Aok 3
A7xe 2AFNS AFHeE o] 2
2 3 T ol8E uEEH WX E FEe ol
Act. ol9ke = th2Al Ferrario 59572
A&7 Aegd 7t e 7 He AR H579
£ HAL, Knott® Johnson®-2 % Al 10174
do HU2AFY AN FF7 FAEE o
23 5 ATdFA Y Aed Aspiio

AR &H e Hayashi 572 1
2 @ Az PAEEREE adein o4 e
£ 9Z37 = Sk

A Aoyt Ao WX e FFE A WA s Al
F9 AINTA A5 2299 iy n AXHF 9
o7 o]Fojd WA Vo AR, 12} Alarashi
500 AFAT A £ wf FHYFRUAMAARIS B3l v
Pe o) AAF} thx o Ao FHH Pt AR
o 13 FFud Sl BEd 2jo]l& Ro|lBg B A
FoA ASVIEos 48T BEHRY JXt F F3hel A
olg BY 7ksAol At oldl AAFel AEJeE ETE &

_‘ﬂ,HN o

NFJ

s
2
2
Lok
ol
o
e
o
N
AN
o

ea

L2 F
ol
L

o |0 o -t rlo Hu lo

fo o
i‘?.‘,
o
24
o
=
4y
2

o
s
©,

N,
_E
& o
= ol
i -
|\

=

(2 re
Hox oo
l:‘plu _l"‘_l l:{:] Nt
oo % AN Jo X

l

cHstorx|THeta| x| 32(2) 2005

3 FAATE 98 HHReln FelHe) 4
Hete ol Fashkn A2Hn ol FF AFVe vlmn
7 A72he) A8 2E B B4 FE 715A @ Rl

2 Ao Adek o Qo] 1F1% #uT ojdole

- Hdshe ASNES

SSPARIAZAA st BAE

d

olo] Asiglon FAAE 9 R d T FH AP
#ot Ao 2 setFEd o S E TRl drd

Fol ZFAZA weby 2 A7aeMe 34 141
A w ojelo] Zh] AYTAAME el Fol7k %
Rog yeigort, 18 #8ud W= doge] A&
A39 3RS Aol gokae] Feey ol AT
Th=Ao] gloeB R /\Lomioﬂ o3t [ 5 Bl ojzio]d
Al ALTARAE 24, vlwstEod S 23 23
g % Agoel 0474744 % Yokl o 13
27 skt T ol o [F P ud 2ol gz R T
e Aol7k BASHEA ] We F7149 A7t 2

rﬂ rlr Hu 0* OIN

r
ASL o?.i

o X o mlm

o
o
S

i

g JXl"I‘ﬂOIVM TR B ngel 7%
97] PeiE A FEF] Qi ojdele} FAZE e
W w2, 2y mgoldels] FAYee FdH Wat ¢ A8
A% wsl Sofl W 77 Do E RAolw B AFA AL
% AVTAAALZEHL EdZ FAAAN] GE Nance
holding arch®] TA 2401 % A At thgt A5 Y3}
£ A= 9ol5lg Aol

oix{&

ol A oldolst M etidtn XY g
AR 1% 5308 34 F TEX4G7] ofdoldA A5
2 3391 golA AAUE Bl 2Aleld

(p€0.05).

2. EgXE719 1917/ T8+ 7é g ool Aol
oA AMEAZAAYS FAREL R YT AolE B
O]Z] 159}\'5]'(13>0.05)

3. 2ExNEY 1317 F41E ofdole B4ng o4
ool vla] TG ] F2l3HA ZATHp<0.01).

4. 28479 [F1F 533F ool ZnE o
oo vl A7t T/ E7 (pC0.05)F FA % FAET
(p€0.01)0] Ho3tA F& AFS AT

s

1A%, MEd © 33 2AUE o83 ETALY) )
niolEs HFHG B A7, BFLohAstA,



J Korean Acad Pediatr Dent 32(2) 2005

10.

11

12.

13.

14.

15.

. s,

30(1):132-141, 2003.

C BTmERE, ARRFA, OB / B Q0 wdfEe] 7]

29} 44, AQEB/AL, A&, 34-65, 234-249, 1994.

. Redman RS, Shapiro BL, Grolin RJ : Measurements

of normal and reportedly malformed palatal vaults.
[ . normal juvenile measurements. J Dent Res,

45(2):266-269, 1966.

A RRuEAY] A4 ET R A #E AT

kx| 7 83)#], 10(1):45-52, 1980.

. Enlow DH: Handbook of facial growth. 2nd ed.

Saunders, Philadelphia, 419-430, 1982.

AR, FAE  FREVNS ERJAETAMY P

9 ZRd] A A+, AFLopx|FHEA], 9(1):41-47,

DRG] W n el TARE B
A, thgkiolx] 383 A, 22(1):165-70, 1995.

AN, s R wdel tE 49X 2 Aol

AT, digaolA#etEA], 22 (1):171-19, 1995.

. Kusnoto B, Evans CA : Reliability of a 3D surface

laser scanner for orthodontic applications. Am J
Orthod Dentofacial Orthop, 122(4):342-8, 2002.
Kuroda T, Motohashi N, Tominaga R, et al. : Three-
dimensional dental cast analyzing system using laser
scanning. Am J Orthod Dentofac Orthop, 110:365-
369, 1996.

Okumura H, Chen LH, Tsutsumi S, et al. : Three-
dimensional virtual imaging of facial skeleton and
dental morphologic condition for treatment planning
in orthognathic surgery. Am J Orthod Dentofacial
Orthop, 116(2):126-31, 1999.

Bishara SE, Hoppens BJ, Jakobsen JR, et al. :
Changes in the molar relationship between the
deciduous and permanent dentitions: a longitudinal
study. Am J Ortho Dentofacial Orthop, 93(1):19-28,
1988.

Varrela J : Early developmental traits in class I
malocclusion. Acta Odontol Scand, 56(6):375-7,
1998,

Sakai M, Saiki T, Ohotani A, et al. : A study on the
volume of palate during deciduous dentition by
Moire topography. Dental Science, 69:1183-84,
1982.

Sakai M, Saiki T, Ichikawa M, et al. : Changes in
palatal forms following correction of anterior cross-
bite of deciduous dentition by Moire topography.

276

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

Dental Science, 69:988-996, 1982.

Ferrario VF, Sforza C, Schmitz JH, et al. :
Quantitative description of the morphology of the
human palate by a mathematical equation. Cleft
Palate-Craniofac J, 35:396-401, 1998.

Ferrario VF, Sforza C, Dellavia C, et al. : Three-
dimensional hard tissue palatal size and shape: a
10-year longitudinal evaluation in healthy adults.
Int J Adult Orthodon Orthognath Surg, 17(1):51-8,
2002.

Ohmura T: A study on the forms and the volume of
the palate for deciduous dental arch period(1A) and
permanent dental arch period(IlC) with the same
person - An application of Moire topography. Nihon
Univ Dent J, 65:740-751, 1991.

wyz oz A4S 5 0 Y 2] 2 &Fd A
AT, Wgkaolx|#Ek3] X, 29(3):397-405, 2002.
Alarashi M, Franchi L, Marinelli A, et al. :
Morphometric analysis of the transverse dentoskele-
tal features of class I malocclusion in the mixed
dentition. Angle Orthod, 73(1):21-5, 2003.
Dummett CO Jr : Palatal vault form and maxillary
arch dimension in cerebral palsy children: a cross-
sectional study. ASDC J Dent Child, 42(3):201-9,
1975.

Lebret LM : Changes in the palatal vault resulting
from expansion. Angle Orthod, 35:97-105, 1965.
Richardson ER, Dunn GF, Bryant WJ, et al. :
Comparison of human palatal vault height and tooth
length. Oral Surg Oral Med Oral Pathol, 32(2):324~
31, 1971.

23S d2AHIAGR] A & BT B AT
Fg98t 11(1):79-84, 1966.

Heiser W, Niederwanger A, Bancher B, et al. :
Three-dimensional dental arch and palatal form
changes after extraction and nonextraction treat-
ment. Part 2. Palatal volume and height. Am J
Orthod Dentofacial Orthop, 126(1):82-90, 2004.
Knott VB, Johnson R : Height and shape of the
palate in girls: A longitudinal study. Anchs oral
Biol, 15:849-860, 1970.

Hayashi K, Uechi J, Mizoguchi I : Three-dimension-
al analysis of dental casts based on a newly defined
palatal reference plane. Angle Orthod, 73(5):539-
44, 2003.



ChetaobR|nfStE|X| 32(2) 2005

Abstract

THE PALATAL MORPHOLOGY OF THE CHILDREN WITH CLASS [ DIV.1 MALOCCLUSION
IN MIXED DENTITION : A STUDY USING THREE-DIMENSIONAL LASER SCANNER

Jung-Hyun Yang, D.D.S., M.S., Sang-Hoon Lee, D.D.S., M.S., Ph.D,,
Se-Hyun Hahn, D.D.S., M.S., Ph.D., Chong-Chul Kim, D.D.S., M.S,, Ph.D.

Department of Pediatric Dentistry and Dental Research Institute, College of Dentistry, Seoul National University

The purpose of this study was to clarify the palatal volume and anterior palatal slope of the children with class
I div.1 malocclusion and normal occlusion in mixed dentition(Hellman dental age Il A) using three-dimensional
laser scanner.

Samples were consisted of 31 children with skeletal class 1 div.1 malocclusion in mixed dentition and 29 chil-
dren with normal occlusion and profile among the contestants in 2000-2004 Healthy Dentition Contest in Seoul.
Totally 60 maxillary study model were taken. Fach cast was scanned by. three-dimensional laser scanner
(Breuckmann opto-TOP HE, INUS, Korea) and shaped into the three-dimension image by Rapidform 2004 pro-
gram(INUS, Korea). And the palatal volume and anterior palatal slope of each cast were calculated by
Rapidform 2004 program(INUS, Korea). The values were statistically compared and evaluated by independent
samples t-test with 95% of significance level.

The results were as follows:

1. Palatal volume was significantly lesser in children with class 1 div.1 malocclusion than that of normal oc-

clusion in mixed dentition(p<0.05).

2. No significant difference in the anterior palatal slope and palatal height was found between the children

with class [ div.1 malocclusion and normal occlusion in mixed dentition(p»0.05).

3. Palatal length was significantly greater in children with class I div.1 malocclusion than that of normal oc-

clusion in mixed dentition(p<0.01).

4. Intercanine and intermolar width were significantly lesser in children with class I div.1 malocclusion than

those of normal occlusion in mixed dentition(respectively p{0.05 and p<0.01).
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