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(Orthod Waves—Jpn Ed 2010; 69(1): 12-22)

Prediction of dental crowding of permanent
dentition from mixed dentition using personal
longitudinal dental casts

Abstract : The aims of this study were to elucidate the mecha-
nism of dental crowding and to predict dental crowding of perma-
nent dentition from mixed dentition using longitudinal dental
casts (from first grade to sixth grade in primary school). Subjects
were mandibular dental casts of 50 children. Dental arch width,
dental arch length, bucco-lingual inclination of first molar, and amount
of dental crowding in sixth grade {permanent dentition) were mea-
sured. Subjects were classified into normal group (ALD, >—2.0
mm) and crowding group (ALD, <—2.5 mm). Multiple regression
analysis was performed to predict ALD at permanent dentition.
After second grade, although there was no significant difference in
tooth size and def rate between the 2 groups, dental arch width
and annual changes of first molar inclination in the crowding
group were significantly smaller than those in the normal group.
Principal component analysis in permanent dentition revealed that
the first principal component (46.9%) was dental arch width; the
second principal components (15.9% ) were amount of crowding and
inclination of first molar, and the third principal component (14.9
%) was dental arch width. In conclusion, the crowding group
showed narrow dental arch width and first molar inclined lingual-
ly. The starting point of the difference in dental arch width and
first molar inclination between normal and crowding groups was
the second grade. In individuals with normal tooth size and car-
les—free dentition, crowding of permanent dentition could be pre-
dicted from mixed dentition.

(Orthod Waves—Jpn Ed 2010; 69(1): 12-22)
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EREENTEDTY, ko4 oKL
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®1-1 FEEWEIIFFEERERIBFICH T I2RISERS L
U585 RED Student ¢ IBTE
e IEFESIRE st e test
mean sd. mean sd.
WY SRR (mm)
FLR dE RIS 265 23 258 11 ns
F-fHWEESR 330 23 320 12 ns
EOFFMEES 387 22 379 11 ns
BEKFISEMIER 46 20 446 14 ns
B 7S IERE (mm) 237 21 225 12 ns

ns : no significant

4 Arch length discrepancy
¢------9 . available arch length, ¢— : required
arch length

®1-2 EFEIIFCELEIFCH T I2RINSIER, WIISRES LUEMIERAFHZILED Student ¢ 1IRTE

o A IEHE T i e YR

mean s.d. GC mean s.d. mean s.d. GC mean s.d.

B 71 S IEE (mm)
LA (R#) HEes 275 21 08 13 2597 18 05 09
B CNAE) REe 336 1.8 1.0 09 317" 2.0 -03 0.4
HOFAE ChER) R 39.3 21 1.0 09 376" 16 —03 0.3
K MR 46.1 20 06 05 445" 2.1 0.4 0.4
IS & (mm) 232 13 —07 15 22.5 1.7 0.3 0.6
A ER A LR () 33 13 10 24

IEH SRS L ORI B TIIME1C X 2 Student t—test © 1 p<005, = : p<0.01
EHWEIIREE X OBAERTIBORELLRIC X 5 Student f-test : p<0.05
GC (growth change) : RI*#EED & OEMIELE

®1-3 EFRIFCELERIIFCH T IRIISEE, ®ISRES LU EMENAFRELED Student ¢ RTE

3 IEH S FIRE B IIRE

) mean s.d. GC mean s.d. mean s.d. GC mean s.d.

WP SIEE (mm)
R (FoRe) TR 279 20 05 1.0 264" 15 07 13
E—/Al (FLAE) RiEe 34.7 24 11 16 319™" 2.2 03 1.0
BIUNAI (PLEIRE) iR 402 25 0.8 1.0 379" 19 05 06
B KA MR 46.3 2.2 0.4 08 47" 2.1 03 06
W5 EE (mm) 235 14 0.2 1.0 226 19 0.2 05
IR A R LR () 3.2 29 01" 3.1

IR S X OB IBED THMEIC X % Student /—test : * 1 p<0.05, ** 1 p<0.01
R HEHIRER X OV TIBED R Z LR IC X 2 Student /—test 1 | : p<0.01
GC (growth change) : Bi%EED & DEME(LR

VWAISERZHIALEKIC, 6 FEoBERELHNE e & HRfE L o2 ¢ HMEBRE (multiple
Bk L, stepwise IBICTHFED MG %KD, & regression coefficient : multiple R) & [l4#=lic & > Tt
512, FEEOBHERIC VERoZ R (LT, £ BL I 2F 58 (REHRE) (regression coefficient
MR #mi, NR%korn, &8, FHlloB  square: R ZEICHEL 7.

B 5 5 FEDS 6 FEDERBILED T — 5 2R

7o B S MR OBIEIC D TR FREZ TV,
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R1-4 EFEFEEEERIFCS U IEIISIER, ®ISRES L URMENSFRZ(LED Student ¢ 1RE

4 15 EH g A e AR

i mean s.d. GC mean s.d. mean s.d. GC mean s.d.

W05 IEE (mm)
Kl (FLAH) FIIEES 28.0 2.0 0 1.0 26.7" 207 0.1 1.7
E—A (FLEAK) iR 35.2 2.6 0.3 14 332" 3.14 13 16
BIUNAI (FLETHE) RiiR R 411 2.8 08 13 388" 1.67 05 0.7
B KR 465 2.3 0.1 17 450" 163 0.3 09
oS EZ (mm) 23.0 18 —06 1.0 224 165 —0.2 09
s E A R ) 25 24 —-07"" 21

ERETIRES X B RTIRED A6 X 5 Student f—test © 2 p<0.05, ~ " : p<0.01
R MRS & OB IIBE O ZARIC X 2 Student £-test ' 2 p<0.01
GC (growth change) * Fi“F4ED> & DAL

®1-5 EFRINFERERIFCHIEIISEE, BIISRES L UEHMERSERZEILED Student ¢ 1RTE

5 ek IR g A A

mean s.d. GC mean s.d. mean s.d. GC mean s.d.

WIS IEZE (mm)
Ko (FLAH) MR 280 20 —01 06 26.7" 20 —0.1 14
N (FLEHE) R 359 2.7 0.4 1.0 338"" 23 0.6 18
BUNAM (L) e 415 27 04 1.2 39.7" 25 06 15
B — K R 166 24 0.1 0.8 450" 16 —0.1 09
WHHERE (mm) 22.1 1.8 —08 09 217 15 -07 08
SR AR ) 22 29 02 23

EHETIRES X O VI BED 4612 X % Student #—test @ 1 p<0.05, ** : p<0.01
EHHSIIES & OB PIREO AL RIS £ 3 Student t—test ©  + p<0.05
GC (growth change) : Hi“ZH2> 5 DEMAAL
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6 44 A A A B VIR

mean s.d. GC mean s.d. mean s.d. GC mean s.d.

HA RS (mm)
PN ikl 7 28.0 19 —0.1 05 264" 20 —05" 0.7
/N BRI R 357 2.2 —0.2 1.0 336" " 25 —0.2 13
5 /N R 417 25 0.2 15 395%" 24 —02 11
- KA SRR 46.4 24 0 0.6 449" 16 —0.2 05
WIS ER (mm) 215 1.8 —06 09 210 15 —0.7 08
B E R ERE L ) 3.1 26 —11"' 21

IERBESIRES K OH 2 B VIRED VAIH1C £ 5 Student I—test @ : p<0.05, ** 1 p<0.01
EH TR R & O ETIBE D B LRI X B Student (—test © ' p<<0.01
GC (growth change) : Hi*#EH & DEMELE
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£1BLUMb I, THEIIOIEF WAL AR 1, EFEIIBEL D BRI Lok,
FIRED Aat i s & OMERIZAL R Y, FEEi 2. WIISREICOWT

B & O Student t BUEDFER %2R T, PO WA SR, IEE IR L SR
1. HFIEEERIZ D WNWT BhEFROONL T,

LAEZE ) B A S AR 1 IR DR SIRE & e/l SN RE L AT 3. teghER g IC oW T
BARAD SN WA, 2EEDEORE (FLAH) 28 5 6 4 F TORMA RE, #A IR
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O EREIRFHEELE
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fBID T W5t =3 -

15 264 3EE 154 SEYE 6FAE
®5-2 4-4 (D-D) MEMEE

FEEFIBES L UEEEIBOTINEIC LB Student t—test © *  p<0.05, " 1 p<0.01
(mm) e

20 —o— E4wmHE ! -
a0t _
400 F -
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(mm)  —o— Fagmm (mm)
480F —o— EEEHIR 415
470t - 10
460} 05 4
" f&l
3 45.0 0 %
& 4
440} Jos B
430} 4-1.0
= EREPREMELE |
2 - .
420 O EEESIBENELE
154 284 3FESE AFHE SEE (¥ 2 3
X 5-4 6-6EER
ERETIRS & CEERFIBHOTIMEIC £ 5 Student t-test © * © p<0.05
(mm) —o— EEEHE (mm)
260 —— EAEIE -1 1.5
25.0 F 4 10
~20f 405 &
3 L
#l23.0 0o %
it fe
20F 405 =
210 F . -4 -1.0
o= EHEIHEMEILE
2008 O mE@sBEmEEE |
154 pE: 23 3EH A4S SEH 6 HE
5-5 wWHIERE
(/&)
40 F
30F
20 F
1.0 b
0.0
10 F J
tt
ok = EAENBEMEILE
0 B4wmIBEMELERE

154 pk: 3 3EHE AFE SESE (323

B 5-6 H—AREBREORSHERAFHELE
EREIES L CEERTIBORELTILEIC L 5 Student t—test © ' : p<0.05, T
p<0.01
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2 ERRINFCHRERIFICH S THOEBERD

®3 ERRIECEERTIFIC S5 THRD def R (%)

Student ¢ #&E M Student t #RE
EHEHTIRE ey glhiss IEH M YIRS ey lbies
t—test {—test
mean s.d. mean s.d. mean s.d. mean s.d.
) 563 0.19 5.85 0.36 NS def 49.0 19.1 31.3 31.3 NS
e 623 028 639 047 NS def B = (CDE % X5 & L 72 def t6%%) /6% 100
PN 7.27 0.31 7.30 0.38 NS

/N 779 032 770 025 NS
BN 770 033 773 034 NS
H—KFIH 1164 042 1163 009 NS

DERINE , HIERL v,

4, HTEBRRE, def PEE K U irregularity index 122
e

KA BB IETR I, IEREIIRE & BRI L ICh
RGO oNp o (R2), £/, def HBUID
%, B-RAROREELBEI 2RI T &) %t
fTTLEEREPRD SN HDIZ39% &, FHH
GBS L OEAEIITIZIFREIETH D, ZlIA
bk ol (R3). & 5612 1HF4ED irregularity
index # AN L 2 A, IEHHEIEHE—20 mm, #4
HAIERIE —23 mm CHEEIZ LD o7,

II. XAWSITRENOEFISHELREELDERS
DI DONT

6 4 50 @A TSI IR O A T OFE, H
—FHSr (Z1) I3F5F 469% TREHEE, FH—DH
wIRES, B /NHERIRRE X OE KA ERHIEEE
THINER DK, B FRS (Z2) 3% 5F 159%
THEER L HEENAZCROR L, BT (Z3)
HHFEE 149% THRIISEROWF1H T o, Bk
HERIZTIT%ERY, BERVDPHEOVLDHDIZEH—
KA TEAERN T 2234 Sl (FR4).

O #420FAICONWT

1. RFHEOHHIMEIC X 2 BERFOH (£5)
24T, HEER A TR LB Rk
RER L OWIBEESEH T o, EMHBEREE
063, HEHEIZT%THH7. 3EETIE, 28FEL
IR I R A E AL E & B KA EREEE &
DHHISERSH T S, HEAHBIMREL 054, FF5H
X 29%TH-7, 4EETIE, WEERNAERELLE
OHTH Y, HEMBEREIL 060, H5FIX36%TH
o7, Ffo, SHEATEHE-KAMMIEFEROAT, &
HEREUE 043, HFERIZ19% &b, fho2E L
D HEORERE o7,

2. BHEDFHNE & ERERIC X 5 BRI
(% 6)

1) 3EAEDHIESE X 24 L SFAEDFERE

R4 EHDPIN
By B FT B=ERD

(71) (72) (23)
B —0.16 —0.72 —0.34
Kt TR RR 0.71 —0.02 042
/N i R E R 0.89 0.20 0.27
(NS ] e 0.90 0.19 —0.02
RN 5] 5 0.87 0.12 —0.13
IR 0.06 0.03 0.90
HEEMN A LR 0.11 0.83 —0.19
FARER: 3.28 11 1.05
5 (%) 46.85 15.90 14.94
RRFEE (%) 46.85 62.75 76.69

fbEEZHACEBoOEEREB L LT, wWilhtERAEH
ZALE LB - RAHRBEEE X CRFISEEVBH TS
n, EMBIREIL 060, HFHHEIZUTH T,

2) 4EEADOGHHIEE X O3 EE L 4 FAEDEME(L
BrAHVABOERZEE L LT, WiERmFERL
L& & F—RKAEMERES X OV —KAkREERZL
EMdHIF o, BEHEAREIL080, HFE5FEIZ64%T
H o7,

3) 5HEAOFHHNEE X N 4 4D S 5 AEL DFERIZE
fLEZRVABOAEREA L LT, H—KHKEHIE
BE I OE-KAMMRRELESS o, EHE
RE3 063, FERIZO%TH-o 7%,

£ =

I. BAWINOFHICONT

2 AP O MEEN A L EVEEEINHTHE
WZANE AR B AR N 2 L2 5, WIls
WEOREVPEEORETERD—D2 LB I 2R L
7o, Kawamura™ (&, S8 —KF 4 815 19 s
B EASIREICHBERH 5 £ L, EISEREISRE
VI EE KA AER L Tw 2 LR Tw 3
e S, EAWINEICB A E - KHEABRBIEE DR
Z 3O TAERDFERTH B EEZ NS, S
DBERTIE, IEWESIRE L BAERIEEE THOKRE S
ICENR VI D5 LI BRROEENEEFHKED
JER &3 % Howe 5° 8 & 0¥ Hayashi &7 O#4 & [
MThot, Ioic, RFRICE VTR, BENGE
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R5 6FEELBOERRR (X7 v 771 XE) OFER

F

2 44 0 FHMH

6 FAEFEA R = 038 (I ZLE) + 037 (F ~KFMEIGR) + 048 (M%7 5 E#) —30.08 R =063 6.02
R*=0.40

3 4R @ EHI i

6 A E AR =037 (HEZE (L E) —032(5 - KFIBERIIERR) —0.39 (B F1 = K £L) +26.31 R =054 351
R°=0.29

4 A G

6 SR EA R = 052( A L) +2.76 R =060  21.06
R°=036

5 A OFFHINE

6 R AR = — 039 (5 A MM RTIEA) +19.84 R =043 583
R*=0.19

Al R - R ER A LR

*6 6EABEBOEMRR (X7v 774 XK OFER
F

EAEOIHIEE & O 2 4 b 3 4k ORI
6 AR A B =035 (A L) — 0313 LD H -

4L OFHIEE L O3 EAE L 4 EAEDOERE L
6 AR = — 044 (A i) —

SAEAE DRI E L O 4 A L 5 EEEDERALE

6iaEEEERE=—05TU4 F4EDH

- KE RIS —0.38(3 A o0 B 41l

049 (4 FFEDOF—RKEIMEEER) +1.31 (F— K sfREE

KA IR +1.01 G — K1 s RREE

f£)+2561 R =060 514
R'=0.36

AALE) +2478 R =080 1448
R°=0.64

R =063 797
R°=0.40

ZALE) +27.65

BASAL R - R R

i) 2Tk h, EREITE XA RIIEIC
B2 RIS R ER AL RO A
BN AN 2FETHD L2 HERTEL,

WS RREDREZIT 4 EAEDE~ 4 F ADRE
BARL7 KRPES™ 1%, SRR B I o 5 it
DA K > THINDERDW LI 5 LB TE
D, AHFZEICE VLTS 2 ORFHIC leeway space 12 & 2
F KAWL LBENEL, Wy SREWMD L 7
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