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ABSTRACT

Dental crowding and its relationship to tooth

size and arch dimension

Seongsoo Hong, D.D.S. M.S.D
Advisor : Prof. Nan Young Lee D.D.S., M.S.D. Ph. D

Department of Dentistry

Graduate School of Chosun University

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

The findings in this study lead to the following results.

1. In maxilla, the mesiodistal diameter of lateral incisors and
premolars of the crowded group were significantly larger than those
of the normal occlusion group(/<0.05).

2. In mandible, the mesiodistal diameters of central incisors, canines
and premolars of crowded group were significantly larger than those

of the normal occlusion group(£<0.05).



3. In maxilla, arch perimeters and intermolar widths 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(/>0.05).

4. In mandible, Arch perimeters of crowded group was smaller than normal
occlusion group(/~<0.05). There were no difference in arch length, intermolar
width and intercanine width(2>0.05).

5. In the analysis of correlation coefficients of ALD with variables, Arch
perimeters, intermolar widths and mesiodistal widths 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 measurements larger than
plaster model measurements(/7<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 correlation between 1st and 2nd measurement than

digital model.
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2) 3D modeling
90749 MurygS 3249 ol AN (Orapix, KCI, Korea)®} 3Dxer
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Fig. 2. Measurements of mesiodistal width of upper incisor(A), Upper

molar(B) using 3Dxer program



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

3Dxer program

Fig. 4. Measurement of arch perimeter using the 3Dxer program
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Fig. 5. Digital vernier caliper measuring the samples
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|
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Table 1. Intraclass correlation coefficients for intraexaminer

measurement errors

Tooth Intraclass correlation Tooth Intraclass correlation
Plaster model 3D model Plaster model 3D model
UR1 0.94 0.98 LR1 0.82 0.98
URZ 0.96 0.98 LR2 0.81 0.98
URS 0.86 0.98 LR3 0.76 0.96
UR4 0.83 0.99 LR4 0.81 0.94
URS 0.79 0.99 LR5 0.81 0.98
UR6 0.81 0.99 LR6 0.77 0.96
UL1 0.92 0.99 LL1 0.84 0.98
ULZ 0.71 0.99 LL2 0.84 0.99
UL3 0.84 0.99 LL3 0.86 0.99
UL4 0.87 0.98 LL4 0.93 0.99
UL5 0.88 0.98 LL5 0.68 0.98
UL6 0.74 0.99 LL6 0.76 0.98




2) a2 AZH} 3D model AS A7k HlaL

Aargo)xqe] 23 AFA 9 H3 3D model 23] ASH 9] HAHS
A E Btk st HAE AlQlE BEE A otol A ASA 7L %«l'& 2k
o7} Q1A Q2™ (P<0.05) 3D model AIFA A3 B KT} T

ASHAETS & 5 UM

Table 2. Repeated measures analysis of variance between plaster and

digital models

Tooth plaster model 3D model .Mean Significance
(MeantSD) (Mean*SD) difference

UR1 8.64x0.49 8.88x£0.43 0.23 <0.05
URZ2 7.23x£0.58 7.45x£0.51 0.22 <0.05
UR3 8.08+0.51 8.31+0.48 0.22 <0.05
UR4 7.50+0.44 7.78+0.45 0.27 <0.05
URb 7.03x£0.45 7.31£0.48 0.27 <0.05
URG6 10.71£0.53 10.84%£0.54 0.13 <0.05
UL1 8.57x0.48 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 7.81x£0.44 0.24 <0.05
UL5S 7.06x£0.47 7.34£0.48 0.28 <0.05
UL6 10.49£0.52 10.87x0.50 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 6.93x£0.42 7.121£0.44 0.18 <0.05
LR4 7.42x0.46 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 6.17x£0.35 6.16x£0.34 0.00 NS
LL3 6.97x£0.43 7.19+0.48 0.21 <0.05
LL4 7.49%0.49 7.74+0.51 0.25 <0.05
LL5 7.47%+0.69 7.74+0.59 0.26 <0.05
LL6 11.20£0.50 11.68%+0.55 0.47 <0.05
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Table 3. 2 sample ¢—test for size difference between right and left

tooth
Tooth Significance Tooth Significance
Ul NS L1 NS
U2 NS L2 NS
U3 NS L3 NS
U4 NS L4 NS
Ub NS L5 NS
U6 NS L6 NS
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Table 4. Comparison of tooth size between males and females

Tooth Male(Mean®SD) Female(Mean®*SD) Significance
Ul 8.96+0.51 8.89x0.41 NS
U2 7.45+0.73 7.41%+0.35 NS
U3 8.43+0.44 8.16+0.42 <0.05
U4 7.90x0.49 7.71£0.33 NS
Ub 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 5.565%0.36 5.48%0.29 NS
L2 6.18+0.34 6.15+0.36 NS
L3 7.35+0.47 7.01£0.35 <0.05
L4 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 11.46+0.46 NS
LTTM 93.22x7.02 90.62+7.24 <0.05

UTTM : upper total tooth material
LTTM : lower total tooth material
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o}=7] Bl

ol A 99.66+6.48mm, FATNA 102.68+
550mm= FATAA Tk IA YElgoy FAITA o A
A Fstom AopdRE SHA} AL, 2 aTFA A FAT] Aot K
o)A o & AL=E YEHTH(/<0.05).

shoboll = AAT ol HotEgto] 90.32+45.80mm, FATY A olEgol
93.14+8.15mm= FA8w9] Xopr} FolatAl & ZAoR ABFHIJoH
ol FEAY AA, Al, 2 &AFHNA RFoF Aolrt BEF AT
(P<0.05)(Table 5). &, WE o] Hrls) & A3 418 23S 1
Ro Grpol A FATI AT Aol Aotz Aol ¥ & o=
UEFSETH(Table 6).
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Table 5. Comparison of tooth size between normal and crowded arch

Tooth Normal arch (;rowded arch Significance
Size(Mean+SD) Size(Mean+SD)

Ul 8.80£0.41 9.03£0.47 NS
[8)2] 7.24%0.45 7.61x0.56 <0.05
U3 8.21+0.39 8.34+0.49 NS
U4 7.64+0.30 7.95x0.46 <0.05
[9)5) 7.18%0.44 7.47£0.43 <0.05
U6 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 7.03%£0.33 7.28%0.49 <0.05
L4 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




Table 6. Comparison of tooth size between normal and crowded arch

accroding to sex difference

Male Female
Tooth N C N C p
Mean=£SD Mean=£SD MeanxSD  MeanxSD

Ul 8.80x£0.42 9.16x0.56 NS 8.80%£0.42 8.96+0.40 NS
U2 7.20x£0.57  7.78x0.82 NS 7.27x0.34 7.52%£0.32 <0.05
U3 8.29+0.36  8.61+x0.49 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
Ub 7.31£0.36  7.59+0.46 NS 7.06%£0.48 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£6.66 101.26£5.21 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 7.5710.48  8.08+£0.51 <0.05 7.45%£0.31 7.83%£0.38 <0.05
L5 7.5810.41 8.17+£0.58 <0.05 7.48%£0.40 7.62+0.45 NS
L6 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
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4) Arch dimension

obgo] A dolop Widdo], AXIEA, FX3HE7, ALD &
Uk Ao mE Aole gl tH(Table 7). F4w3 FATE vl
I gotol A= oFge] HololAut 3k Aol 7t gl%d
EA, FAEA, ALDE EF #7o 3 zol7t A8 tHP<0.05). W

Table 7. Comparison of arch dimension between males and females

Male Female

Measurement Moan 3D Moan D Significance
Arch length 27.33 1.80 26.63 1.78 NS
Arch perimeter 48.54 3.01 46.21 2.54 NS
Maxilla 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
Arch length 22.95 2.04 22.73 1.30 NS
Arch perimeter 46.10 4.67 43.76 2.31 NS
Mandible 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

M ¢ Normal arch Crowded arch Sienifican
easuremen Moan 3D Moan D ignificance
Arch length 26.84 1.49 27.01 2.10 NS

Arch perimeter 49.39 1.97 45.31 6.08 <0.05
Maxilla 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
Arch length 22.49 1.47 23.16 1.76 NS
Arch perimeter 44.57 3.56 43.45 2.24 <0.05
Mandible 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

_14_



5) Arch length discrepancy®l] Wl Z} 5o a7
et A 7Hd =2 AaaAE Bl ]
olglom Hof FAAE AFA 9 AV|9 vuH = =
ok 2Py stofoll A= Aot BIEd EE XotAr|$t &
AE Bom ofg9o doly X3+ £ & =
7hdes & AT (Table 9).

o

r

r

X

[rt

fz
o2 W

o
rJ
rJ
X

Table 9. Correlation coefficients of arch length discrepancy with

variables

Total Male Female Cr N M CrM N FCr FEN

Ul 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

Mx U6 .079 121 012 .012 .007 .141 .152 .381 .144
UTTM  .198 321 172 289 213 .303 .105 .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

L1 282 246 367 449 193 444 196 .398 .196

L2 311 .246 D32 490 .234 215 .328 .647 170

L3 238 .080 455 405 133 .093 .045 .647 .292

L4 .206 .106 411 654 .069 570 .069 .512 .330

L5 253 178 328  .616 .015 .658 .008 .673 .033

Mn L6 225 .058 437 590  .047 435 063 .485 181
LTTM .315 301 319 454 062 455 .045 .625 .085

AL -.068 -.066 -.010 -.072 -.111 -.324 -.241 -.152 -.356

AP -.332 -.552 -.297 -.229 -.390 -.639 -.698 -.309 -.292
ICW 192 243 168  .053 .440 .125 .506 .063 .551

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, F:female

_15_
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