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Angle Classification Age 8 9 10 11 12 13 14 15 Sum
M 22 18 18 20 21 22 15 13 149
Class | (14.8) (12.1) (12.1) (13.4) (14.1) (14.8) (10.1) (8.7) (100)
F 19 22 22 21 21 18 18 14 155
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(13.5) (14.2) (12.3) (12.9) (14.8) (12.9) (10.3) (9.0) (100)
()%
A B
B B B!Q' % '% %
WIDTH OF EPIPHYSIS OSSIFICATION
c ﬂ A. Epiphysis equal in width to disphysis
A tL\)‘ B. Appearance of adductor sesamoid of the thumb
C. Capping of epiphysis
CAPPING OF EPIPHYSIS FUSION D. Fusion of epiphysis

Fig. 1. Radiographic identification of skeletal maturity indicators.
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Width of epiphysis as wide as diaphysis
1. Third finger-proximal phalanx
2. Third finger-middle phalanx
3. Fifth finger-middle phalanx

Ossification
4. Adductor sesamoid of thumb

Capping of epiphysis
5. Third finger-distal phalanx
6. Third finger-middle phalanx
7. Fifth finger-middle phalanx

Fusion of epiphysis and diaphysis
8. Third finger-distal phalanx
9. Third finger-proximal phalanx

10. Third finger-middle phalanx
11. Radius

Fig. 2. Eleven skeletal maturity indicators(SMls).

CTORR R

0 1 2 3 4 5

Stage 0=no evidence of bud development

Stage 1=radiolucent bud, no calcification

Stage 2=calcification starts to half crown

Stage 3=calcification of half crown to full crown
Stage 4=root formation starts to half root length
Stage 5=half root length to full length, open apex
Stage 6=apices closed

Fig. 3. Stages of tooth formation used to assess development of the third molar. Each figure signifies the end of the stage.
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Table 2. Differences of ages according to skeletal maturity stages(SMI) by gender

SMI Class | occlusion Class Il occlusion
Male Female p-value Male Female p-value

1 9.07+0.76 8.74+0.71 * 9.46+0.87 8.52+0.33 *
2 10.15+0.84 9.06+0.77 * 10.62+0.80 8.61+0.51 *
3 11.66+0.81 9.78+1.05 * 11.66+0.86 9.68+0.7 *
4 11.95+0.95 10.38+0.54 * 12.94+0.54 10.76+1.14 *
5 13.48+0.6 11.22+0.50 * 13.77+0.98 10.68+0.95 *
6 12.58+0.51 11.55+0.48 * (12.72%0.77) 11.22+1.20 *
7 14.03+0.87 12.27+1.02 * (14.14+0.88) 11.70+0.94 *
8 15.18+0.47 12.89+1.12 * 14.63+0.72 12.82+0.80 *
9 14.48+1.15 13.79+1.20 NS 15.25+0 13.71+1.24 *
10 14.39+0.33 14.60+0.69 NS 14.41+0.56 14.09+1.13 NS
11 15.67+0.35 15.33+0.28 NS 15.92+0 15.27+0.20 *

*P{0.05 NS : non- significance
() : Wilcoxon rank sum test was used

Table 3. Differences of ages according to calcification stages of the third molar by gender

S Class | occlusion Class Il occlusion
Male Female p-value Male Female p-value
1 9.78+1.23 9.41+0.74 NS 9.95+1.16 9.19+0.78 *
2 10.97+1.71 11.11+1059 NS 10.92x1.64 10.55+1.63 NS
3 12.74+1.76 12.55+1.63 NS 12.82+1.66 12.42+1.60 NS
4 14.34+0.84 14.21+1.46 NS 14.43+0.76 (14.55+1.00) NS

*P<0.05 NS : non- significance

Table 4. Differences of ages according to skeletal maturity stages(SMI) by class | and Il malocclusion group

ASMI Male Female
Class | Class Il p-value Class | Class Il p-value

1 9.07+0.76 9.46+0.87 NS 8.74+0.71 8.52+0.33 NS
2 10.15+0.84 10.62+0.80 * 9.06+0.77 8.61+0.51 NS
3 11.65+0.81 11.66+0.86 NS 9.78+1.05 9.68+0.7 NS
4 11.95+0.95 12.94+0.54 * 10.38+0.54 10.76+1.14 NS
5 13.48+0.6 13.77+0.98 NS 11.22+0.50 10.68+0.95 NS
6 12.58+0.51 12.72+0.77 NS 11.55+0.48 11.22+1.20 NS
7 14.03+0.87 14.14+0.88 NS 12.27+1.02 11.70+0.94 NS
8 15.18+0.47 14.63+0.72 NS 12.89+1.12 12.82+0.80 NS
9 14.48+1.15 15.25+0 NS 13.79+1.20 13.71+1.24 NS
10 14.39+0.33 14.41+0.56 NS 14.60+0.69 14.09+1.13 *

11 15.67+0.35 15.92+0 NS 15.33+0.28 15.27+0.20 NS

*P<0.05 NS : non- significance

Table 5. Differences of ages according to calcification stages of the third molar by class I and Il malocclusion group

S Male Female
Class | Classl p-value Class | Class I p-value
1 9.78+1.23 9.95+1.16 NS 9.41+0.74 9.19+0.78 NS
2 10.97+1.71 10.92+1.64 NS 11.11+1.59 10.65+1.63 NS
3 12.74+1.76 12.82+1.66 NS 12.55+1.63 12.42+1.60 NS
4 14.34+0.84 14.43+0.76 NS 14.21+1.46 (14.55+1.00) NS

* P {0.05 NS : non- significance
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Table 6. Correlation coefficients(r) between skeletal
maturation stage of hand-wrist and calcification stage of
lower left manibular third molar in class [ and I
malocclusion group
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Table 7. Correlation coefficients(r) between
chronological age and calcification stage of lower left
manibular third molar in class [ and I malocclusion

group
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Abstract

SKELETAL MATURITY AND MANDIBULAR THIRD MOLAR DEVELOPMENT
IN CLASS [I MALOCCLUSION

Keun-Young Kang, Kyu-Ho Yang Nam-Ki Choi, Seon-Mi Kim

Department of Pediatric Dentistry, School of Dentistry, Chonnam National University and
Dental Research Institute, The second stage of BK21

The purpose of this study was to investigate the relationship of the skeletal maturity of hand-wrist and
the development of mandibular third molar in subjects with class I and class I malocclusion. The sub-
jects used in this study were 304 children(149 boys, 155 girls) with class | malocclusions and 308 chil-
dren(153 boys, 155 girls) with class Il malocclusions, ranged from 8 to 15 years of age. Hand-wrist radi-
ographs and panoramic radiographs were used to evaluate the stage of skeletal maturity and teeth devel-
opment. Fishman s method for the skeletal maturity stages of the hand-wrist and new six-developmen-
tal-stage method for the calcification stages of mandibular third molars were analyzed.

The results were as follows :

1. In subjects with class I and class I malocclusion, skeletal maturity of the hand-wrist occured earli-
er in females than in males(p<0.05), while the calcification stages of mandibular third molars were
no significant gender differences.

2. There were no significant differences between the groups, when comparing the skeletal maturity
stages of the hand-wrist and the calcification stages of mandibular third molars between subjects
with the class [ and the class I malocclusion.

3. The correlation coefficients between the calcification stages of mandibular third molars and the
skeletal maturity stages of the hand-wrist in subjects with class [ and class I malocclusion showed
a high interrelationship(p<0.01).

4. The correlation coefficients between the calcification stages of mandibular third molars and chrono-
logical age in subjects with class [ and class I malocclusion showed a high interrelationship
(p€0.01).

As a result, there were no significant differences between class [ and class I malocclusion group for

skeletal maturity of the hand-wrist and third molar development.

Key words : Class I malocclusion, Skeletal maturity of hand-wrist, Development of mandibular third
molar
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