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The effect of premolar extractions on tooth-size discrepancy in
malocclusion patients

Department of Dentistry, Asan medical center, College of Medicine, University of Ulsan
Hee-Hun Kim, Sang-Jin Sung, Yoon-Shik Moon

To establish the ideal occlusal relationship, the values of tooth size and ratio must be in a normal range.

In this study, the means and standard deviations of Bolton’ s anterior ratio and overall ratio using mesiodistal dimensions of
teeth measured on diagnostic models of 334 Korean malocclusion patients were calculated and differences in Bolton ratio
according to the groups of malocclusion patients were studied. Also the changes that can occur in overall ratio before and after
hypothetical tooth extractions were observed.

The results are as follows. 1. The mean anterior ratio of Korean malocclusion patients was 78.0 = 2.69%, and the mean
overall ratio was 91.56 £ 2.28%. 2. The largest value of tooth size ratio could be found in Class III group, followed by Class I
and Class II groups in order. However there was no statically significant difference. 3. The values of overall ratio reduced
significantly after premolar extractions in all malocclusion groups, which was much more significant in the extraction of
upper second premolar and lower first premolar(U5L4) or upper second premolar and lower second premolar(USLS). 4. The
values of overall ratio reduced significantly after premolar extractions in all 3 groups divided based on Bolton ratio, which
was much more significant in the extraction of upper second premolar and lower first premolar(U5L4) or upper second

premolar and lower second premolar(U5L5).

Key words : Bolton tooth-size ratio, premolar extractions, tooth size discrepancy
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E 1. Bolton analysis 2z}

N? Mean(%) SD* SE™* 95% CI"*(%) Min'(%) Max'(%)

Anterior ratio Class | 105 71.93 2.55 .25 71.44 778.42 70.88 84.68
Classll 114 77.93 2.53 .24 77.46~78.40 71.46 85.61

Class Il 115 78.15 2.99 .28 77.59~78.70 72.02 92.76

all 334 78.00 2.70 .15 71.71~78.30 70.88 92.76

Overall ratio Class | 105 91.47 1.92 .19 91.10~91.84 86.11 96.66
Class Il 114 91.32 2.22 .21 90.91~91.74 81.73 97.06

Class Il 115 91.89 2.62 .24 91.41~92.37 86.94 107.70

all 334 91.56 2.29 13 91.32~91.81 81.73 107.70
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Cl : confidence interval, "Min : minimum, *Max : maximum

anterior ratio®} overall ratio 5% 37 YERG:
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¥ 2. 2XMmst Y 9X| F overall ratio
Class | Class |l Class |l
Before extraction 91.47% 91.32% 91.89%
vaLat 90.17% 90.01% 90.57%
u4Ls? 90.37% 90.24% 90.74%
usL4” 89.17% 88.89% 89.53%
UsL5™ 89.36% 89.12% 89.69%

fUAL4 : upper first and lower first premolars, *U4L5 : upper first
and lower second premolars, *U5L4 : upper second and lower first
premolars, **US5L5 : upper second and lower second premolars
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Table 3. A7X| &X| & &R ZTgH overall ratio

Extraction type Before extraction After extraction — Sample size

group 1 (UdLA)  91.87% 90.51% 84
group 2 (UAL5)  91.49% 90.41% 84
group 3 (USL4)  91.68% 89.33% 83
group 4 (USL5)  91.23% 88.97% 83
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BS* BN™ BL

Sample size 49 209 76

Before extraction 88.16% 91.34% 94.39%
uaL4 86.70% 90.02% 93.20%
U4Ls 87.03% 90.18% 93.41%
usL4 85.69% 89.01% 91.98%
U5L5 86.01% 89.17% 92.18%

*BS : Bolton small, BN : Bolton normal, **BL : Bolton large
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Samples  Sample size  Anterior ratio  Overall ratio
Bolton WA1) (1958) NOS*(American) 55 772 % 91.3 %
Kim et al.4) (2001) NOS(Korean) 98 78.3% 91.1%
i 77.5%" 90.5%"
Previous Lee et al.25) (2004) NOS(Korean) 296 . .
study 71.6% 90.3%
Freeman et al.6) (1996) MOS™*(American) 157 77.8% 91.4%
Crosby&Alexander5) (1989) MOS(American) 109 77.5% 91.4%
Present study MOS(Korean) 334 78.0% 91.6%

*NOS : Normal occlusion samples, **MOS : Malocclusion samples, ' : Male, * : Female
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