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Fig. 2. Measurements of mesiodistal width of (A) upper incisor, (B) Upper molar

using 3Dxer program.

Fig. 3. Measurement of intercanine width and
intermolar width using the 3Dxer program.

Fig. 4. Msasurement of arch perimeter using the
3Dxer program.



Fig. 5. Digital vernier caliper measuring the
samples.
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Table 1. Intraclass correlation coefficients for intraexaminer measurements errors

Tooth Intraclass correlation Tooth . Intréé’lé’sé’ correlatio
Plaster model 3D. model - Plaster model .
UR1 0.94 0.98 LR1 0.82
UR2 0.96 0.98 LR2 0.81
UR3 0.86 0.98 LR3 0.76
UR4 0.83 0.99 LR4 0.81
URS 0.79 0.99 LR5 0.81
UR6 0.81 0.99 LR6 0.77
UL1 0.92 0.99 LL1 0.84
UL2 0.71 0.99 LL2 0.84
UL3 0.84 0.99 LL3 0.86
UL4 0.87 0.98 L4 0.93
UL5 0.88 0.98 LL5 0.68
UL6 0.74 0.99 LL6 0.76

8644049 3881043
7.93+0.58 7.45+0.51 0.22 €0.05

8.08+0.51 8.31+0.48 0.22 0.05

7.50+0.44 7.78+0.45 ‘ 0.27 0.05

7.03x£0.45 7.31+0.48 0.27 0.05
UR6 10.71+£0.53 10.84+0.54 0.13 0.05
UL1 8.57+0.48 8.95+£0.49 0.38 0.05
UL2 7.13+£0.60 7.40+0.63 0.27 0.05
UL3 7.99+0.47 8.24+0.45 0.25 0.05
UL4 7.57£0.40 7.81+£0.44 0.24 0.05
UL5 7.061£0.47 7.34+0.48 0.28 0.05
UL6 10.49+0.52 10.87+0.50 0.37 0.05
LR1 5.48+0.36 5.50+0.36 0.01 NS
LR2 6.10+0.38 6.17+0.38 0.06 NS
LR3 6.93+0.42 7.12+0.44 0.18 0.05
LR4 7.42+0.46 7.69+0.47 0.26 0.05
LR5 7.34£0.52 7.61+0.48 0.26 0.05
LR6 11.17£0.58 11.61+0.60 0.43 0.05
LL1 5.52+0.34 5.52+0.32 ' 0.01 NS
LL2 6.17+0.35 6.16+0.34 0.00 NS
LL3 6.97+0.43 7.1920.48 0.21 0.05
LI4 7.49+0.49 7.74+0.561 0.25 0.05
LL5 7.47+0.69 7.741+0.59 0.26 0.05
LL6 11.20+0.50 11.68+0.55 047 0.05
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Table 3. 2 sample t-test for size difference between right and left tooth size

Table 4. Comparison of tooth size between males and females

Ul 8 96+0 51 8.89+0.41 NS
u2 7.45+0.73 7.41+0.35 NS
U3 8.43+0.44 8.16+0.42 €0.05
U4 7.90+0.49 7.711x0.33 NS
U5 7.43%0.42 7.25+0.47 NS
U6 10.50+0.64 10.07+0.55 0.05
UTTM 101.34+6.22 98.98+4.45 0.05
L1 5.65%0.36 5.48+0.29 NS
L2 6.184+0.34 6.15+0.36 NS
L3 7.35+0.47 7.01+0.35 {0.05
14 7.79+0.54 7.66+0.39 . 0.05
L5 7.84+0.56 7.55+0.43 NS
L6 11.90+0.57 11.463+0.46 NS
LTTM 93.22+7.02 90.62+7.24 0.05

UTTM : upper total tooth material
LTTM : lower total tooth material

Table 5. Comparlson of tooth, S|zekbetween Vnormal and crowded arch

Slze(Mean-*i D)

8.80x0.41 9.03+0.47 NS
7.24+0.45 7.612+0.56 0.05
8.21%0.39 8.34+0.49 NS
7.64+0.30 7.95+0.46 0.05
7.18+0.44 7.47+0.43 0.05
10.76+0.56 10.94+0.43 NS
UTTM 99.66+6.48 102.68+5.50 - NS
L1 5.42%0.30 5.60+0.31 0.05
L2 6.08+0.23 6.25+0.42 NS
L3 7.03x0.33 7.286+0.49 ' (0.05
14 7.51+0.39 7.92+0.44 0.05
L5 7.53%+0.40 7.82x0.56 0.05
L6 11.59+0.56 11.70+0.54 NS
LTTM 90.32£5.80 93.14%8.15 0.05
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Table 6. Comparison of tooth size between normal and crowded arch accroding to sex difference

Male Female
Tooth N C P N C
Mean=SD Mean=+SD Mean#3D o Mean=xSD
Ul 8.80+0.42 9.16+£0.56 NS 8.80+0.42 8.96+0.40
U2 7.20%+0.57 7.78+0.82 NS 7.27+£0.34 7.52+0.32 0.05
U3 8.29+0.36 8.61+0.49 NS 8.14+0.42 8.18+0.43 NS
U4 7.66+0.33 8.23+0.49 €0.05 7.62%+0.28 7.79%0.36 NS
U5 7.31+£0.36 7.59+0.46 NS 7.060.48 7.40+0.40 <0.05
U6 10.90+0.58 11.22+0.49 NS 10.64+0.53 10.78+0.30 NS
UTTM 100.32+6.49 105.18+5.57 NS 99.06+6.66 101.26x5.21 NS
L1 5.46+0.33 5.67%0.37 NS 5.39+0.28 5.55+0.28 €0.05
L2 6.06+0.24 6.33+£0.40 NS 6.10£0.23 6.20£0.44 NS
L3 7.12+£0.31 7.64+0.49 0.05 6.94+0.34 7.07+0.36 NS
L4 7.57+0.48 8.08+0.51 €0.05 7.45+0.31 7.83+0.38 €0.05
. L5 7.58+0.41 8.17£0.58 €0.05 7.48+0.40 7.62+0.45 NS
- 16 11.78+0.59 12.05+0.52 NS 11.42+0.49 11.49+0.44 NS
LTTM 91.14+6.03 95.88+7.02 {0.05 89.56+5.76 91.52+8.44 {0.05

N:Normal arch, C:Crowded arch, P:Significance

Table 7. Comparison of arch dimension between male a

nd female

o Male: ,
Measurement o - g

Maxilla Arch length 27.33 1.80 26.63 1.78 NS
Arch perimeter 48.54 3.01 46.21 2.54 NS

Intercanine width 27.36 3.17 27.61 2.59 NS

Intermolar width 36.04 2.49 34.79 2.71 NS

ALD 2.64 2.87 3.95 7.45 NS

Mandible Arch length 22.95 2.04 22.73 1.30 NS
Arch perimeter 46.10 467 4376 2.31 NS

Intercanine width 20.07 1.63 20.56 20.56 NS

Intermolar width 34.60 2.40 33.65 33.65 NS

ALD 0.73 5.09 1.65 1.65 NS

Table 8. Comparison of arch dimension between

normal and crowded arch

Normal arch Crowded arch
' ’Measgrement Mean SD ‘Mean 8D L
Maxilla Arch length 26.84 1.49 27.01 2.10 NS
Arch perimeter 49.39 1.97 45.31 6.08 €0.05
Intercanine width 26.59 1.51 28.31 3.46 {0.05
Intermolar width 36.74 2.04 34.08 2.56 €0.05
ALD 0.36 0.18 6.13 7.42 0.05
Mandible Arch length 22.49 1.47 23.16 1.76 NS
Arch perimeter 44 57 3.56 43.45 2.24 0.05
Intercanine width 20.36 1.16 20.92 1.63 NS
Intermolar width 34 .57 1.94 33.54 2.36 NS
ALD 0.33 4.02 2.19 3.28 {0.05
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Table 9. Correlatlon coefficients of arch length discrepancy with variables
~ ' Total Male Female Cr N M.:Cr M.N  FCr EN
Mx U1 197 .324 .042 196 .080 .041 -.090 .088 .070
U2 .333 .338 .342 145 285 166 .240 .047 414
U3 157 190 122 .050 .348 113 241 104 466
U4 .326 .390 099 198 137 .359 .083 171 206
Ub .360 .339 .305 335 137 .389 .140 162 105
U6 079 121 012 .012 .007 141 152 .381 144
UTTM 198 321 172 289 213 303 1105 .206 .345
AL -.195 -.079 -.332 -274 -.166 -.194 -.105 -.263 -.166
AP -.625 -.684 -.655 -.348 -.654 -474 750 -.338 -.638
ICW 344 371 315 331 .044 484 295 146 313
IMW -.364 -.469 -.209 -.343 -.005 -.388 .067 -.347 -.321
Mn L1 282 246 .367 449 193 444 196 .398 196
L2 311 .246 532 490 234 215 .328 647 170
L3 238 .080 455 405 133 .093 045 .647 .292
14 .206 106 411 .654 .069 570 .069 512 .330
L5 .253 178 .328 616 .015 .658 .008 .673 033
L6 225 .058 437 590 .047 435 .063 485 181
LTTM 315 301 .319 454 .062 455 .045 .625 .085
AL -.058 -.066 -.010 -.072 =111 -.324 -.241 -.152 -.350
AP -.332 -.552 -.297 -.229 -.390 -.639 -.698 -.309 ~.292
ICW 192 .243 .168 .053 440 125 506 .063 .bb1
IMW -.040 -.124 -.022 -.002 -.032 -174 -.113 -.136 -.165

Mx:maxilla, Mn:mandible, UTTM:upper total tooth material, LTTM:lower total tooth material, AL‘arch length, AP:arch
perimeter, ICW:intercanine width, IMW :intermolar width, Cr:crowding, N:mormal, M:male, FF:female
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Abstract

DENTAL CROWDING AND ITS RELATIONSHIP TO TOOTH SIZE AND
ARCH DIMENSION IN KOREAN

Nan-Young Lee, Sung-Su Hong, Sang-Ho Lee

Department of Pediatric Dentistry , College of Dentistry, Chosun University

This investigation was undertaken to examine the extent to which tooth size and arch dimension each
contribute to dental crowding. The sample included 50 subjects with well aligned dentition(25 males, 25
females) and those of 40 subjects with gross dental crowding(20 males, 20 females). Plaster model and
digital model made from alginate impression taken at the one visit. Tooth size, arch length, arch perime-
ter, intercanine width and intermolar width was measured on the plaster and digital models.

The findings in this study lead to the following conclusions.

1. In maxilla, the mesiodistal diameters of lateral incisor and premolars of the crowded group were sig~

nificantly larger than those of the normal occlusion group(P<0.05).

2. In mandible, the mesiodistal diameters of central incisor, canine and premolars of crowded group
were significantly larger than those of the normal occlusion group(P<0.05).

3. In maxilla, arch perimeter and intermolar width of crowded group were significantly smaller than
normal occlusion group but intercanine width of crowded group were larger than normal occlusion
group(P<0.05). There was no significantly difference in arch length(P>0.05).

4. In mandible, arch perimeter of crowded group was smaller than normal occlusion group(P{0.05).
There were no difference in arch 1ength, intermolar width and intercanine width(P>0.05).

5. In the analysis of correlation coefficients of arch length discrepancy with variables, arch perimeter,
intermolar width and mesiodistal width of 2nd premolar showed positive correlations in maxilla.

6. There was a significant difference between tooth width measurements made by the 2 methods, with
all the digital model measurement larger than plaster model measurements(P<0.05) : the magnitude
of the differences does not appear to be clinically relevant.

7. In the analysis for reproducibility, the plaster model measurement was showed lower degree of corre-
lation between 1st and 2nd measurement than digital model.

Key words : Dental crowding, Tooth size, Intercanine width, Intermolar width
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