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- CHANGES IN CROWDING OF TEETH DURING ADOLESCENCE
- A LONGITUDINAL STUDY BY MEANS OF DENTAL CASTS
AND LATERAL CEPHALOMETRIC ROENTGENOGRAMS -
Yasuko KURODA
' Department of Orthodontics, Osaka University Dental Sehool, ~
3-48, Nakanoshima 4-chome, Kita-ku, Osaka, Japan

The purpose of this study is t:o 1nvestigate the changes ‘in
e
Q:rowdlng in both upper and lower dental arches durtng adoles-—n
cence and thelr relatlon to growth of the facial skeleton and
the dental arches.
| "i‘he material consisted of dental _casts and lateral ce;.Jhralo—
) grams, taken at ages 12 and 17, obt’aineq from 18 males and 12
females. » | -
The material satisfied the folldv}ing co;ditioné:' at age
© 12, all of the permanent teeth anterior to the first molars
%rupted, ) at age' 12 and 17, none of the teeth suffered from
" carious ’déstruction or received any restorations at the contact
point ‘are'al.s.: No permanent teeth were missing. None. of the
subjects showed spacing between teeth and receivéd orthodbﬁtic
'Atreatment. | | | - |
In order to assess the crowding of teeth quahtitatively,
the labio-lingual or bucco-lingual displacement was measuredbn

the dental casts, as proposed by Matsumoto aqd the author

% 1971). The growth changes of facial skeleton were evaluated by



t'hlé lateral cephalograms and 'the, changés of dentél arch were
evaluated by 4trhe dental casts.

The following results were obtained.

 1.. The crbwding ofvteeth» wa.ts» found to be_céme more pronounced
during adolescence‘.

-Increase in crowding score was observed in every.contacts
for both upper and lower dental arches. The contact between the
lower lateral incisor and the canine was the most pronounced
position of all contacts. |

Significantly high correlatioﬁ was found in créwding score
iricrease between upper and lower anterior segments.

2. No close relation was found between the situai:ion of
eruption of the 2nd and 3rd molars and changes in crowding in
both upper and lower arches. |
3. According to the analysis utilizing multiple regression by
stepwise selection, highly significant cbrrelation was found
'between the changes in crowding in the upper and lower anterior
segments and the growth changes in fac1a1 skeleton and dental
arches.

According to the analyéis by principal component analysis
of the growth change in facial skeleton and in dental arch,
75.6% of variation were described by 8 components. The 5th and
the 8th factors were closely related to the changés of ci‘owding.

.Individuais showing less growth of the mandibular body

‘length, less proclination of the upper éentral incisors and



greater decrease of mandibular ihtercanine distance haa a fend—
-encyv toward a large‘incfease in crowding. ”

4. Cﬁanges in crowding in the anterior segments from ace 12
to 17 were able to be estimated by some cephalometric and model

characteristics at age 12.
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u6-Pal.pl. -0.267 -0.540 -0.008 ~0.573 -0.144 -0.183 -0.347 0.023
Ll-Mand.pl. -0.311 -0.768 -0.023 0.298 0.015 0.110 -0.064 -0.232
L6-Mand.pl. -0.519 -0.377 -0.212 0.163 0.459 0.163 -0.089 0.006
Cr.A.L. (V) 0.207 -0.079 0.593 -0.351 0.155 0.047 0.131 -0.009
Cr.A.L. (L) 0.073 -0.372 0.496 -0.105 -0.153 0.472 -0.205 0.102
Ant.Cr.A.L.(U)| 0.306 0.309 0.725 -0.159 0.264 -0.065 -0.065 -0.0R7
Ant.Cr.A.L.(L)| -0.494 0.012 0.024 0.260 -0.178 0.199 -0.019 0.62¢
-3 -0.257 -0.007 0.302 0.016 -0.275 0.303 0.314 -0.03v
7-3 -0.365 -0.080 0.508 -0.224 0.218 0.309 0.388 -0.044
6 -6 -0.445 -0.132 0.408 0.474 0.034 -0.248 -0.307 -0.115
-8 -0.426 -0.123 0.586 0.386 0,103 -0.391 0.009 -0.103
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0.015 -0.187

HEx4 o B F 1 2! 3’ 4’ 5 6’ 70 8

"0.327 -0.170 -0.041 -0.561 ~0.505 -0.276 -0.196 -0.049

20,086 0.058 -0.098 -0.070 [-0.842]-0.018 -0.242 0.186

-0.226 0.068 -0.136 0.118 -0.148 -0.112{20,767} o0.249

~0:273 -0.153 0,277 -0.018 -0.060 {~0.751} ~0.113 -0.142

' 0.071 -0.390 0.143 0.164 0.€96 -0.057 -0.215

0,493 -0.046 -0.079 -0.196 0.145 0.113 0.105

~0.525 -0.294 -0.111 0.258 0.031 -0.041 -0.030

‘ - |i-0i419 -0.158 -0.320 0.200 -0.021 -0.389 0.081 0.020
7 /L1-Mand.pl: |'0.317 £0.603]-0.248 0.080 0.111 0.080 -0.219 -0.221
. /L6-Mand.pl. | -0.012 0.054 -0.230 0.016 -0.323 {-0.8601-0.177 0.092
A'- U6’ [d.849]-0.123 0.157 -0.018 0.089 0.215 0.071 0.064
B'- L6’ -0.010 0.030 0.289 0.122 0.011 -0.093 0.009
ul-Pal.pl. *70.285 ~0.158 -0.223 -0.334 0.348 -0.014 -0.497 -0.383
ué-Pal.pl. "0.089 -0.095 -0.013 0.033 -0.171 -0.102 1~0.8931-0.106
L1l-Mand.pl. 0,123 -0.120 -0.709] 0.425 - 0.032 0.144 -0.333 0.012
L6~Mand.pl. ~0.235 -0.058 -0.562 0.240 0.298 -0.300 -0.258 0.227
Cr.A.L. (U) 0.130 [-0.645] 0.332 0.006 0.055 0.035 -0.040 -0.140
Cr.A.L. (L) 0.132 -0.522 -0.002 0.009 0.034 0.499 -0.303 0.275
Ant.Cr.A.L.(U) | -0.067 -0.490 0.164 0.231 0,137 0.192 -0.173
Ant.Cr.A.L.(L) | -0.191 [-0,733}-0.072 0.115 -0.156 -0.194 0.056 0.161
3 -3 -0.066 -0.370 -0.119 0.057 -0.420 0,120 0.149 0.231
3-3 0.048 0.093 -0.073 0.116 -0.158 -0.130 -0.040
6 -6 -0.116 -0.036 -0.006 0.030 ,0.099 -0.089 0.186
€E-%€ 0.077 [0.892]-0.072 -0.108 0.065 0.070
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faemr—22 O O I L A A
E73% 3 0.272 -0.328 0.130 -0.167 0.309 0.282 -0.118 -0.228
XEM3 ¥ & ¥p| 0.272 -0.247 0.022 -0.268 0.365* 0.314 -0.219 -0.429*
. £3 ¥ 3P| 0.159 -0.261 0.168 - . 0.136 0.018 0.041
- . T E#134™%%| 0.095 £0.212 -0.006.: -0.154. 0.366* . 0,111 -0.138 =0.313 -
. « TEM3 & % ¥7|. 0.310 -0.102 0.123 -0.349 0.330 0.169 =-0.137 =-0.544x
| €3 ¥ %7| -0.130 -0.199 -0.111 0.084 0.217 0.009 -0.071  0.032
_ . *: 5% VAWNTURETH3

s ] X UNLT TR TR
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7.39

56.38

0.513

20.9 %
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i"i Bl o - me 0

INTERCEPT - 5

‘ B'- L6’ -2;
_F_grﬁgm Tooth material(U) 1:
.461
.938
. 707

237

939

'21.65

19.63
10.56
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U _ . S04 é”x itk
RAEAL | Ani kR AR AT SRR
e . i hisd ﬁﬁﬁlﬂﬁi '/kﬁ;ﬁﬁ
/Pal.pl.-Mand.pl. 1.680  47.68 '
: | Tooth material.(U) 1.078  31.23
t ¥y Ar - Go 1.049 21,92
ﬂ.g:fﬁ,q Ul - Pal.pl. -0.794 12,78
. ~ o| ZANB 0.620  10.20 -
£ 0 0 A I -0.435 .04 | 0,902 73.0% | 9,711%#*
A'- UE' 0.402 4.80
Cr.A.L. (U) -0.408 4.47 | .
- Go - Me -0.288 -.2.,31 |
) | INTERCEPT . 2.483 o
. /Pal.pl.-Mand. pl 1.464
0 ' Tooth material. (v) 1.341
= -F ?E Ar - Go 10306 SR
o B‘Eﬁﬂ | /ans 1.051 | |
gﬁm{ﬂ;ﬁ Cr.A.L.(U) -0.690 0.904 74.8 7 | 11.748***
U6 - Pal.pl. -0.655  '9.19 |
3-3 - ~0.558 8.72 | -
Ptm’- A’ ~ -0.552  5.58
INTERCEPT =~ 2.791 —_
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. X o, ARG A
THERRE | RINE - AEARE hE | TIRER ey | ¢

3-3 O oue3e . T ogloa |
_\’_ﬁ Ptm’- A’ 0.659 . 6.25
L] 3-3 0.576  2.88 | 0,659 34,4 % | 4.796**
¥R g | asr'- B’ -0.396  2.34

. INTERCEPT . 1.822 ——

B’- L6’ -1.310  12.86
F ?é Ar - Go 1.128 11.04 '
A 3-3 0.931  7.52 0,711 42,7 % | 6.396**
£ X7 G 12 Tooth material (U) 0.606  3.39

o INTERCEPT 2.925 —_

s LV BVAVTRETH
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Case No.

$i2% | HET | OE ¥

Ln.::-w‘_lp

F4:3:8 L.L 247 1.1.| E5B 1.1
56 5 4.8 1 0.8
1.8 -1 -0.5.: 3 2.3

S22 o1
20 2.4

2.2 2 1.
3.6 2 1.
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I.I.; Irregularity Index ( Lﬁittle:q#;)
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%24 27 7 Mo RALTE J3 TRE T2 2R BHIMER

5755 &4k
rENY
TE&R S

ﬁﬁ?’@l}-\ g
TEMY

{382
rENy
TR 2

0.469
0.546

0.884

- 0.845

0.564
0.583

68.3%
63.9%

23.9%
23.U47%

4,392 *
5.729 **

7.937 ***
9,554 ***

4,042 *
3,211 *
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1 2 3 4 5 6 7 8 9 10 11 12
1 Pt - A : ¢
2 Go-Me 0.342 '
3 Ar-Go 0.199 0.36) -
4 ABR- P 0.150 0.105 0.199
5 /ANB 0.225 -0.242 -0.051 -0.304
6 /Pal-Mand.pl. 0.252 -0.543 -0.339 -0.231 0.424
7 [ul-Pal.pl. -0.094 0.067 0.287 0.273 -0.503 " -0.197 N
8 /U6-Pal.pl. -0.037 0.192 0.218 0.284 -0.108 -0.245 0.173
9 /Ll-Mand.pl. 0.152 -0.117 -0.006 -0.130 0.408 0.056 ~0.072 -0.169
10 /Lé6-Mand.pl. 0.231 0.079 0.23) 0.526  0.057 -0.230  0.125 0.366' 0.005
11 »-ue «  0.132 -0.148 -0.234 -0.356 0.565 " 0.436° -0.398" -0.437 0.311 »0.256
12 E-L¢ 0.108 -0.153 -0.072 0.206 -0.263 -0.042 0.010 -0.107 -0.136 =-0.213 0.172
13 Ul-Pal.pl. -0.125 -0.139 0.052 -0.166 0.367 0.416° -0.411" -0.062 0.406 0.087 0.207 -0.141
14 U6-Pal.pl. 0.404° 0.267 0.564'" 0.112 0.085 -0.141 -0.065 ~0.124 0.239 0.277 -0.093 0.033
15 Ll-Mand.pl. 0.405 0.120 0.309 -0.261 ©0.375 0.157  ©0.232 ©0.119 0.322 0.076 0.005 -0.383
16 L6-Mand.pl. 0.077 -0.069 0.426 0.154 0.053 -0.018 0.421' 0.311 0.138 0.373 -0.248 -0.217
17 Cr.A.L. (U) 0.056 -0.067 -0.072 0.061 -0.038 0.153 -0.065 -0.347 0.260 -0.164 0.178 0;133
18 Cr.A.L. (L) -0.048 -0.009 0.232 -0.162 0.148 0.131 0.174 -0.183 0.434 -0.326 0.283 0.028
18 Ant.Cr.A.L.(U) -0.072 -0.326 =-0.334 0.057 =-0.263 0.063 0.042 -0.160 0.214 -0.323 0.170 0.513"
20 Ant.Cr.A.L.(L) 0,316 0.127 0.051 0.228 =0.271 -0.191 0.44° 0.088 0.243 0.158 -0.058 ~0.051
21 3-3 0.205 0.263 =-0.037 0.093 -0.087 -0.149 0.319 0.046 0.051 -0.118 -0.058 -0.002
22 11 0.096 0.374 0.228 0.072 ~0.153 =-0.070 0.466" 0.184 -0.115 0.259 -0.037 ~-0.092
23 6-6 0.311 0.016 0.123 -0.058 -0.008 -0.239 -  0.340 0.134 0.013 0.074 -0.113 0.177
24 B-%

0.533**-0.006 0.146 0.163 0.091 0.178 0.250 0.228 0.107 0.027 -0.016 0.243

2
x
'
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13
14
15
16

17
18
19
20
21
22
23
24

Ul-Pal.pl.
U6-Pal.pl.
Ll-Mand.pl.
L6~-Mand.pl.

Cr.A.L. (U)
Cr.A.L. (L)
Ant.Cr.A.L. (U)
Ant.Cr.A.L. (L)
3-3

3-3

lon
o o

13

14

xk

0.483
0.277
0.117

0.114
0.088
0.025

-0.092

-0.154

-0.271

-0.256

-0.401

0.323
0.140

0.092
0.203
-0.169
0.031

0.020
0.010°

0.088
-0.006

15

ek
0.488

-0.096

0.177
*

-0.370

©0.133

0.093
1 0.067

. »
0.369 |

1 0.276

16

-0.125
-0.099
*
-0.418
0.184
0.048
-0.192 ,

10.215
“0.181

17

0.225

"
0.499

0.333
0.086
-0.150

® . ~0.021

0.209

*

18

0.164
0.339
0.206
0.058
0.101
0.100

19

0.253
0.022
-0.165
0.142
0.229

20

0.185
0.098
0.097
0.243

21

0.139
0.048
0.155

22

0.313
0.164

23

0.665



