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Table 1. Number and age of subjects.

Mean and range of the

ro S N
Group ex © chronologic age

Normal M 65 21 yrs. 3 Mos.

(18yrs. 1Mo.-24yrs. 8Mos.)

group F 44 20 yrs, 7 mos.

(17yrs. 8Mos.-24yrs. 7Mos.)

Crowding M 42 19 yrs. 3 Mos.
(13yrs. 2Mos.-23yrs.)

group F 43 18 yrs. 2 Mos.
(13yrs.-25yrs.)
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2 345

221 12 S345
(P 0.05, P<O0.
01) (Table 3. ).
221 k 221 12
2345 2345
(Table 4. ).
22112 22112
2 2345
(Table 5~ 11. ).
Fig. 1. Sliding Caliper and Mini-processor.
(Mitutoyo Co., Japan)
z
51
16 19>

Foster Wyliel5, Gardnerll

Fig. 2. Measurements of mesiodistal crown
width of individual tooth.

MoyersIc>
( 221U2 )
(
siiF )
( 2345 )
221112
2345

(P 0.05) (Table 2. ).

( 221112 ) 254,
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Table 2, The ratios between the sum of M-D widths of mandibular incisors and the sum of M-D widths of

canines and premolars

Group Normal Crowding t-value
male female t-value male female t-value
Z 345 n Mean  S.D n Mean S.D n Mean S.D n  Mean S.D
-1.088 0.9829
=72 65 0935 0.039 44 0.943 0.035 42 0936 0.046 43 0927 0.039 1.280
Mean S.D Mean S.D
0.938 0.037 0.931 0.042
male female t-valuc male female t-value
Z 345 .
_ n Mean S$.D n Mean S.D n Mean S.D n Mean S.D
-1.23 -0.0064
21112 65 0976 0041 44 0986 0.038 42 0.969 0.051 43 0.969 0.041 1.7
Mean S.D Mean S.D
0.9798 0.0396 0.9689 0.0435
* p<0.05

Table 3. The ratios between the sum of M-D widths of maxillary incisors and the sum of M-D widths of

canies and premolars

Group Normal Crowding t-value
male female t-value male female t-value
£345 n Mean s.b n Mean S.D n Mean S.D n Mean sS.D
-0.710 1,241
z2l12 65 0.702 0.051 44 0.709 0.042 42 0.697 0.031 43 0.689 0.027 2.031*
Mean S.D Mcan S.D
0.705 0.048 0.693 0.029
male female t-value male female t-value
5 n Mean S.n n Mean S.D n  Mean S.D n Mean s.D
345 -0.008 -0.138
65 0.733 0050 44 0.741 0.043 42 0.720 0.037 43 0721 0.028 2,644+
2112
Mean S.D Mean S.D
0.736 0.048 0.720 0.032

*p<0.05, **p<0.01
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Table 4. Correlation coefficients and regression coefficients between
the sum of M-D width of incisors and the sum of M-D width

of canines and premolars

Canine-premolar Correlation Rm”fim Standard

ment coefficients coefficient error of

s A B estimate

90

Mandible (C+N) 0.692 9317  0.537 0.752

12 Maxills (N) 0621°"" 11,108 0.495 0.118

Maxilla (C) 0.529°"" 14033 0383 0.805

H

Mandible (N) 04n1”" 15016 0212 0.817

2 |12 Mandible (C) 0.691°°* 10388 0.371 0.724

Maxilla (N) 0.540"*° 15012 0.243 0.787

Maxills (C) 0.625"""* 12.868 0321 0.731

N: Normal Group, C: Crowding Group.
see, <0005
Table 5. Probability chart for predicting X345 from Z21] 12

L1219 195 20 205 21 218 22 225 23 238 24 248 25 255 26
95% 2079 21.05 2132 21.58  21.85 2212  22.38 22.65  22.92 23.19 2346 23.73  24.00 24.27  24.55
85% 2032 2059 2085 21,12 2139 21,66 2192 2219 2246 22.73 23.00 23.27 2354 23.81  24.09
75%  20.04 2030  20.58 20.85  21.11 21,38  21.65 21.92  22.19 2246  22.73 2298  23.27 2354 2381
65% 19.82 20.09 2036 20.62 2089 21.16  21.43 21.70  21.97 22.24 2251 2278  23.05 23.32  23.60
55% 19.62 19.89  20.16 2043 2070 20.97  21.24 21.51 2178 22.05 2232 2259  22.86 23.13 2341
a5% 19.42 1969  19.96 2023  20.50 2077  21.04 21.31  21.58 21.85 2212 2239 2266 2293  23.19
35% 19.22 1949  19.76 20.04  20.31 2058  20.85 2112  21.39 21.66  21.93 2220 2247 2274  23.00
25%  19.00 1928  19.54 1981 2009 2036  20.63 2090  21.17 21.44 2171 2198 2225 2252 2279
1S% 1872 18.99 1927 19.64 1958 2008  20.36 20.63 2090 21.17  21.44 21.71  21.98 2225 2251
5% 18.25 18.53  18.80 19.08  19.35 19.62  19.90 20.17  20.44 20.7) 2088 21.25  21.52 21.79  22.08
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Table 6. Probability chart for predicting 2.:5_‘2 from Z21 |12 in normal group

L2012 19 195 20 205 21 2Ls 2 25 23 235 24 245 25 255 26
95% 2175 21.99 2222 2246 2270 22.94  23.18 2342  23.67 23.92 24.17 24.42 2468 2493 2519
85% 21,29 2183 20177 2201 2225 2249 2274 2298  23.23 23.48 2373 23.98 2423 2448 2474
75% 21.02 21.26  21.50 21.74  21.97 22.23 2248 22.72 2297 23.22 2347 2372 2397 2422 2447
65% 20.80 21.04 2129 21.53  21.78 2202  22.27 22.51 2276 23.01 2326 23.50 2375 24.00 242§
55% 20.60 20.85  21.09 21.34  21.59 21.83  22.08 22.33  22.57 22.82 23.07 2332  23.56 23.81  24.06
as% 2041 2066 2091 21.15 2140 2165  21.90 22.15 2239 22.64 22.89 2313 2338 23.63  23.87
35% 20.21 2046 2071 2096 2121 21.46 2171 21.96  22.21 2245 2270 22.94  23.19 23.44 2368
25% 19.99 20.25 2050 2075  21.00 21.25 2150 21.75  22.00 22.24 22.49 2273 2298 23.22  23.46
15% 1972 19.97 2023 2048  20.74 2099  21.24 21.49  21.74 31.98 2223 2247 2271 2296  23.20
5% 19.26 19.52  19.78 20.04  20.29 20.55  20.80 21.05  21.30 21.54 21.78 22,03 2223 2251 2274

Table 7. Probability chart for predicting Z345 from X21 |12 in crowding group

L2112 19 195 20 205 21 218 2 225 23 235 24 245 25 258 26
95% 2275 22.93  23.09 23.28  23.46 23.63  23.82 2400  24.18 24.37 24.56 2476 2495 25.15 2535
85% 2222 2240 2257 2276  22.95 233 2332 23,50  23.69 23.88 24.07 24.26  24.46 24.65  24.85
75% 21.91 2209 2228 2246  22.65 22.83  23.02 23.21 2339 23.59 23.78 23.97  24.16 2436  24.55
65% 21.65 201.84 2203 2221 2240 2259 2279 2297  23.16 23.35 23.54 2374 2393 24.12 2432
55% 2142 2161  21.80 22.00  22.18 2238 2257 22.76  22.95 23.14 2333 23.53 2372 23.91  24.10
45% 21.20 21.39 2158 21.78  21.98 2217  22.36 32.55 2275 22.94 23.13 2332 2351 23.70  23.90
35% 2097 2148 2137 2157 21.76 21.95 2215 2235 22.54 22.73 2292 2311 2331 23.50 23.68
25% 2073 2092 2102 2132 2152 2172 21,91 2211 2230 22.49 2271 2288  23.07 23.26  23.44
15% 2040 2060 2081 21.02  21.22 21.42 2061 21.82 2201 2220 2239 22,58 2277 2296  23.15
5% 19.87 2008 2029 2050 2071 2091 2101 2131 2151 2171 21.90 22.09  22.28 22.47 22,65
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Table 8. Probability chart for predicting 345 from Z21] I 12 in normal group

zali2 28 285 29 295 30 308 3t 315 32 3285 33 335 34 345 35 355 36
95% 2231 2242 2252 2263 2273 2284 22,94 23.05 23.16 23.27 2338 2349 23.60 2371 23.83 2394 24.05
85% 2181 21.92 22.02 22.13 22.23 2234 2244 2255 22.66 2277 22.88 2299 22.09 23.20 23.32 2342 23.54
75% 2151 21.62 21.72 2183 21.94 22.04 2215 22.26 22.36 22.47 2258 22.67 2279 22.90 23.02 2312 23.23
65% 2131 21.38 21.48 21.59 21.70 21.80 21.91 22.02 22.12 2223 2234 2245 22.55 22.66 22.77 22.87 22.99
$S% 21,06 2117 21,27 2138 2148 20.59 2170 21.80 21.91 2202 2212 22.23 22,33 2244 22.55 2266 22.77
45% 2085 20.96 21.07 21.17 21.28 21.39 21.49 21.60 21.70 21.81 21.92 22.03 2213 22.24 22.35 2244 22.55
35% 20,60 20.74 20386 2096 21.06 21.17 21.28 21.38 21.49 2160 2170 21.81 21.9) 22,02 22.13 22.23 2233
25%  20.40 2051 206! 2072 2083 2093 21.04 20,15 21.25 21.36 2146 21.57 21.67 2178 2188 2198 22.09
15%  20.10 20.21 2032 2042 20.53 20.64 20.74 20.85 20.96 21.06 21.16 21.27 21.37 2148 21.58 21.68 21.78
5% 1960 1971 1981 19,92 2006 20,14 20.24 20.35 2045 20.56 20.66 2077 20.86 20.97 21.07 21.16 21.27

Table 9. Probability chart for predicting $345 from 221 i 12 in crowding group

s21f12 28 285 29 295 30 305 31 31§ 32 328 33 335 34 345 38 35S 36
95% 2200 2118 2235 2253 2271 22.89 23.07 2326 23.44 2362 2381 24.00 2418 2437 24.56 24.75  24.95
85% 21,54 21.72 11.90 22.08 22.26 2244 22.63 2281 23.00 23.18 23.37 23.55 23.74 23,93 2411 2430 2449
75%  21.27 21.45  21.63 21.81 22,00 2218 22.36 2255 22,73 2292 23.10 23.29 2347 23.66 23.85 24,04 24.22
65%  21.05 21.24 21,42 21.60 21.78 21.97 2215 22,34 22,52 2271 22.89 23.08 23.26 23.45 23.63 23.82 24.0
$5% 2086 21.04 21,22 20141 2159 2198 21.96 22.5 22.33 2252 2270 21.89 23.07 23.26 2344 23.63 23.81
45% 2066 20.86 21.04 21.23 2141 21.59 21.78 21.97 2215 2234 2252 2271 22.89 23.08 23,26 23.44 23.63
35% 2047 20,66 20.84 21.04 21.22 20.40 21.59 2177 21.96 22.15 22,33 22.52 2270 22.88 23.07 23.25 23.44
25%  20.25 20.44 2063 20.83 21.00 21,19 21.38 21.56 21.75 21.94 22,12 2230 2249 22.67 22.85 23.04 23.22
I5% 1998 20.18 2036 20.56 20.74 20.93 21.12 2130 21.49 21.67 21.86 22.04 2222 2241 2259 2277 2295
5% 1952 1972 1991 2011 2029 2048 20.67 2086 21.05 21.23 2141 21.60 21.78 21.96 22.14 2232 22.50
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Table 10. Probability chart for predicting Z 345 from Z21 I 12 in normal group

saf12 28 285 29 295 30 305 31 315 32 325 33 335 34 345 35 355 36
95%  23.16 23.27 23.39 23.51 2363 2375 23.87 23.99 24.12 24.24 24,36 24.49 2461 2474 24.86 25.00 25.15
85% 22,67 22.79 22,91 23.03 23.14 23.27 23.39 2351 23.63 2376 23.88 24.00 24.12 24.25 2437 24.50 24.64
75% 2237 22.50 22,62 2274 22.86 22,98 23.10 2322 23.35 2347 23.59 23.71 24.84 23.96 24.08 24,21 24.34
65%  22.15 22.27 2239 22.51 2263 22.75 22.88 23.00 23.12 23.24 23.36 23.48 2360 23.72 23.85 2397 24.10
55%  21.95 22.06 22.18 2230 2242 2255 2267 2279 22.91 23.03 2315 2327 2340 2352 2364 2376 23.48
45% 2175 21.87 21,99 22,12 2223 2235 2247 2259 2272 22.84 22.96 23.08 23.20 23.32 2344 2356 23.68
5% 2154 21.66 .?1.78 21.90 22,03 22.15 2227 22,39 2251 2263 22.75 22.87 2299 23.11 2323 2335 23406
25% 2132 2143 22,55 2167 21.80 21.92 22.04 2216 22.28 2240 22.52 22.64 2276 22.88 2299 23.11 2322
15%  21.02 21.14 21.27 21.39 2151 21.63 2175 21.87 21.99 22.1} 2223 22.35 2247 2258 2270 22.82 2292
$%  20.54 20.66 2078 20.91 21.03 21.15 Z1.27 21.39 21,51 21.63 21,75 21.86 2198 22,10 2221 22.33 2241

Table 11. Probability chart for predicting ZEZ; from Z21 |12 in crowding group

Talj2 28 285 29 295 30 305 31 315 32 325 33 335 34 345 35 355 36
95%  23.09 23.24 2340 2355 23.71 2286 24.02 24,18 24.34 24.50 24.66 24.82 24.98 2515 25.31 2548 25.65
85% 2273 2278 22.94 23.10 23.25 2341 23.57 2373 23.89 24.05 24.21 2437 2453 24.69 2480 25.02 25.19
5%  22.35 22.51 22.67 22.83 22,99 23.14 2330 2346 23.62 2378 23.94 24.10 24.26 24.43 24.59 2475 24.92
65% 2213 2229 2245 22.61 2277 22.93 23.09 23,25 2341 23.57 2373 23.89 24.05 24.21 24.38 24.54 24.70
55%  21.94 2210 2226 2242 2258 2274 22.90 23.06 23.22 23.38 23,54 2370 23.86 24.02 24.18 2434 24.50
45% 2175 2191 22,07 2223 2239 22.55 2271 2287 23.04 2320 23.26 23.52 23.68 23.84 24.00 24.16 24.32
35% 2155 21.81 21.88 22.04 2220 2236 22.52 22.68 22.84 23.00 23,16 23.33 23,48 23.64 23.80 23.96 24.12
25%  21.33 21.49 2166 201.82 2098 2215 22.31 22.47 22.63 22.79 2295 23.11 2327 2343 23.59 23.74 23.90
15% 2106 21.22 21,39 21.55 20.71 21.88 22,04 2220 22,35 22.53 22,69 22.84 23.00 23.27 23.32 2347 23.63
5% 2059 2076 2093 21.10 21.26 21.33 21.59 2176 21.92 22.08 22.24 22.40 22.55 2271 22.86 23.02 23.18
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Table 12. Comparison of probability tables for canines, first premolars and second premolars at the 75th precentile

Width of maxillary canines, first

Width of mandibular canines, first

Width of L
mandibular premolars and second premolars (mm) pr s and dpr tars (mm)
incisors (mm) Moyers® Tanaka®® ok ki Author Moyers* Tanaka** g Author
20.5 21.2 21.4 21.5 21.74 20.7 20.8 20.6 20.85
(22.46)
21.0 21.5 21.6 2.7 21.97 2).0 21.0 208 2111
22.65)
218 21.8 21.9 22.0 22.23 21.3 21.3 21.0 21.38
(22.83)
220 22.0 22 22.2 22.48 21.6 216 213 21.65
(23.02)
225 223 224 225 22.72 219 218 21.5 21.92
(23.21)
23.0 22.6 22.6 227 22.97 22.2 221 217 22,19
(23.39)
235 229 229 230 23.22 225 223 21.9 22.46
(23.59)
24.0 23.1 23.1 23.2 23.47 22.8 22.6 222 22,713
(23.78)
248 234 234 23.5 23.12 23.1 22.9 224 22.98
(23.97)
25.0 23.7 236 23.7 23.97 234 23.2 226 23.27
(24.16)
( ) : Crowding group 1) ** %4 K Al 9|
* Moyers ** Tanaka and Johnston
108, b=0.49522 4] Tanaka$} Johnston'¢| a 4 v F Aol ek ALEHR 2 dFoM
=10.41, b=0.51, Ferguson5'?9] a=11.98, ) FAAHS AAstE AR wEsin §F
b—0.443h tha Aol7h Qlonk dive] a=11. & U BE& ARE Fohod o] okl AT} 9
098, b=0.49 % %599 a=10.802, b=0.495 olob @ Aoz Azsic
St& FAstl ek (Table 4. 2 =z).
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— Abstract —

PREDICTION OF THE SUM OF MESIODISTAL WIDTHS OF THE
UNERUPTED PERMANENT CANINES AND PREMOLARS*

Park, Dong-Ock, Sung, Jae-Hyun

Department of Orthodontics, College of Dentistry,

Kyungpook National University
Taegu, Korea

The primary objective of this study was to make the prediction percentile tabulation of the
sum of mesiodistal widths of the unerupted permanent canines and premolars derived from the
sum of mesiodistal widths of the erupted permanent incisors in normal and crowding groups.
Crowding group consisted of 85 pairs of dental casts (42 males and 43 females) with more than
4mm of crowding in anteriors. Normal group consisted of 109 pairs of dental casts (65 males and
44 females) with less than 1mm of spacing or crowding in anteriors.

The mesiodistal crown diameters of permanent teeth were measured from the dental casts
using the sliding calipers (Mitutoyo Co., Japan).

From the study, the obtained results were as follows:

There were not significant differences between male and female in both groups on the basis
of the ratios between the sum of mesiodistal widths of incisors and the sum of mesiodistal widths
of canines and premolars.

There was not significant difference between two groups on the basis of the ratio between
the sum of mesiodistal widths of mandibular incisors and the sum of mesiodistal widths of man-
dibular canines and premolars and was significant differences between two groups on the basis
of the ratio between the sum of mesiodistal widths of mandibular incisors and the sum of mesio-
distal widths of maxillary canines and premolars.

There was significant difference between two groups on the basis of the ratio between the
sum of mesiodistal widths of maxillary incisors and the sum of mesiodistal widths of mandibular
canines and premolars.

There was significant difference between two groups on the basis of the ratio between the
sum of mesiodistal widths of maxillary incisors and the sum of mesiodistal widths of maxillary
canines and premolars.

The percentile prediction tabulations were made in an attempt to predict the sum of mesio-

distal widths of the unerupted permanent canines and premolars derived from the sum of mesio-

* A thesis submitted to the Committee of the Graduate School of Kyungpook National University in partial
fulfillment of the requirements for the degree of Master of Science in Dentistry in December, 1986.
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distal widths of the erupted permanent mandibular incisors in each group.
The percentile prediction tabulations were made in an attempt to predict the sum of mesio-
distal widths of the unerupted permanent canines and premolars derived from the sum of mesio-

distal widths of the erupted permanent maxillary incisors in each group.
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