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—Abstract

A STUDY OF THE SKELETAL MATURITY STAGES OF THE
HAND-WRIST AND THE TOOTH CLACIFICATIONS STAGE IN SUBJECTS
WITH NORMAL OCCLUSION AND CLASS IIl MALOCCLUSION

Byung Cho Jeong, Kyu Ho Yang
Dept. of Pedodontics, College of Dentistry, Chonnam National University

To investigate the relationship between the calcification stages of mandibular canines
and the skeletal maturity stage of the hand-wrist in subjects with normal occlusion and
Class 1 malocclusion, hand-wrist radiographs and panoramic radiographs were taken from
subjects of normal occlusions(94 males, 88 females) and Class Il malocclusions(75 males,
76 females) who had no systemic diseases and no history of orthodontic or prosthodontic
treatment.

Fishman’s method for the skeletal maturity stages of the hand-wrist and Demirijian’s
method for the calcification stages of mandibular canines were used and analyzed.

The results were as follows -

1. In subjects with normal occlusion and Class Il malocclusion, skeletal maturity of the
hand-wrist and calcification of mandibular canines at various ages occured earlier in
females than in males(p<<0.05).

2. Comparing the skeletal maturity stages of the hand-wrist and the calcification stages
of mandibular canines between subjects with normal occlusion and Class Il malocclusion,
there were no significant differences between the groups.

3. The correlation coefficient between the calcification stages of mandibular canines and
the skeletal maturity stages of the hand-wrist in subjects with normal occlusion and
Class I malocclusion showed a high association(p<{0.01).

4. In stage 4 of the skeletal maturity of the hand-wrist, the frequency distribution of calcifica-
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tion G stage among the various calcification stages was highest both in normal occlusion
and in subjects with Class Il malocclusion. However, there was no significant difference
in the frequency distribution of calcification stages between the groups.
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WIDTH OF EPIPHYSIS OSSIFICATION
o D
3 R
CAPPING OF EPIPHYSIS FUSION

A. Epiphysis equal in width to diaphysis

B. Appearance of adductor sesamoid of the
thumb

C. Capping of epiphysis

D. Fusion of epiphysis

Fig. 1. Radiographic identification of skeletal
maturity indicators.

Group Sex Number Age(Year/Month)
Range Mean
Normal Male 94 8YOM —13Y9M 10Y10M
Female 88 8Y2M —13Y11M 11Y3M
Class 1II Male 75 8YOM —13Y11M 10Y10M
Female 76 8YOM —13Y11M 10YSM
Total 333 8YOM —13Y11M 10Y11M
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MATURITY
INDICATORS

Width of epiphysis as wide as diaphysis
1. Third finger-proximal phalanx
2. Third finger-middle phalanx
3. Fifth finger-middie 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 phyalanx
9. Third finger-proximal phalanx
10. Third finger-middle phalanx
11. Radius

Fig. 2. Eleven skeletal maturity indicators
(SMIs)
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Fig. 3. Dental formation stages C to H of
tooth development for uni and multi-
raticular teeth.
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Table 2. Mean and standard deviation of skeletal maturation stage of handwrlst in normal
occlusion and Class Il malocclusion group

Normal occlusion

Class 11 malocclusion

Aee —— e Female Diff. Male Female Diff.
8 0.33+0.49 2.38+ 0.52 2.04** 0.58+ 0.67 2.13+0.92 1.55%*
9 0.53+ 0.52 3.50+ 0.65 2.97** 1.20+ 140 3.00+ 0.67 1.80*
10 143+ 0.87 514+ 0.86 3.71** 211+ 141 5.25+2.30 3.44*
11 2.33+0.82 6.21+ 1.03 3.88* 2.67+0.78 6.00+ 2.54 3.33*
12 400+ 0.78 7.65+ 0.93 3.65* 392+ 1.38 7.77+ 3.86 3.85*
13 6.14+ 1.79 8.38+ 1.12 2.24* 527+ 228 9.18+ 1.72 3.91*
* P<0.05, ** p<0.01, Diff. : difference
Table 3. Mean and standard deviation of calcification stage of left mandibular canine in
normal occlusion and Class II malocclusion group.
Age Normal occlusion Class I malocclusion
Male Female Diff, Male Female Diff.
8 193+ 0.26 2.75+ 046 0.82** 167+ 049 2.53+ 0.52 0.87*
9 247+ 0.52 3.36+ 0.50 0.89** 2.50+ 0.53 3.10+ 0.57 0.60*
10 3.05+0.22 3.79+£ 043 0.74** 317+ 0.79 3.83+0.83 0.67*
11 3.33+ 049 3.95+ 040 0.61* 3.50+ 0.67 4.07+ 0.59 0.57*
12 3.71+ 061 455+ 0.51 0.84* 3.83+0.39 446+ 0.52 0.63*
13 4.36+ 0.50 4.77+ 0.44 0.41* 4.09+ 0.30 491+ 0.30 0.82*
* P<0.05, ** p<0.01, Diff. . difference
Table 4. Difference of skeletal maturation stage of hand-wrist between normal occlusion
and Class I malocclusion group
Age ‘ Male Female
Normal Class 1 Diff, Normal Class 1l Diff.
8 0.33+ 049 0.58+ 0.67 0.25 2.38+ 0.52 2.13+0.92 —0.24
9 0.53+ 0.52 1.20+ 140 0.67 3.50+ 0.65 3.00+ 0.67 —0.50
10 143+ 0.87 211+ 141 0.68 5.14+ 0.86 525+ 2.30 0.11
11 2.33+0.82 2.67+0.78 0.33 6.21+ 1.03 6.00+ 2.54 —=0.21
12 4.00+0.78 3.92+1.38 —0.06 3.92+ 1.38 7.77+ 3.86 0.21
13 6.14+ 1.79 8.38+ 1.12 —0.87 8.38+ 1.12 9.18+ 1.72 0.80

Diff. . difference
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Table 5. Difference of calcification stage of left mandibular canine between normal occlusion

and Class Il malocclusion group.

Age Male Female
Normal Class 1l Diff. Normal Class I Diff.
8 1.93+ 0.26 1.67+ 049 ~0.27 2.75+ 0.46 2.53+0.52 —0.22
9  247+052 2.50+ 0.53 0.03 3.36+ 0.50 3.10+ 0.57 —0.26
10 3.05+0.22 317+ 0.79 0.12 3.79+ 043 3.83+0.83 0.05
11 3.33+0.84 3.50+ 0.67 0.17 3.95+ 040 4.07+ 0.59 0.12
12 371+ 0.61 3.83+0.39 0.12 4.55+ 0.51 4.46+ 0.52 -0.09
13 614+ 1.79 8.38+1.12 —-0.87 8.38+ 1.12 9.18+ 1.72 0.80

Diff. . difference

Table 6. Correlation coefficient between skeletal maturation stage of hand-wrist and calcifi-
cation stage of mandibular canine in normal occlusion and Class Il malocclusion

group
Group R R-squared P
Normal - Male 0.748 0.560 o
Normal - Female 0.742 0.577 **
Class Il - Male 0.760 0.646 ok
Class Il - Female 0.804 0.638 **

* < 0.01

Table 7. Correlation coefficient between skeletal maturation stage of hand-wrist and calcifi-
cation stage of mandibular canine in normal occlusion and Class Il malocclusion

group ‘

Group R R-squared P

Normal (M+F) 0.804 0.647 ok
Class I (M+F) 0.630 b

** p<0.01, M : male, F: female
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Normal-Female Y=2426+0.263X
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Table 8. Frequency distribution of calcification stages of mandibular canine at SMI 4 stage
in normal occlusion and Class Il malocclusion group by sex

CAL Stage F Stage G Stage H Total Sig.
Group
N-M 4(33.3%) 7(58.3% ) 1(84%) 12 p<0.05
N-F 5(455%) 6(54.5%) 0 11 p<<0.05
-M 0 6(100% ) 0 6 p<0.05
II-F 1(16.7% ) 5(83.3%) 0 6 p<0.05

Degree of freedom : 6, X*: 6.675, p=0.3519
CAL ' Calcification stage of mandibular canine
N  normal occlusion, 1l : Class Il malocclusion
M ® male, F ' female, Sig. : significance

Table 9. Frequency distribution of calcification stages of mandibular canine at SMI 4 stage
in normal occlusion and Class I malocclusion group

Group CAL Stage F Stage G Stage H Total Sig.

Nomal 9(39.1%) 13(56.5% ) 1(44% 23 p<0.05

Class III 1( 8.3%) 11(91.7%) 0 12 p<0.05

Degree of freedom : 6, X*: 4.560, p=0.1023

CAL ! Calcification stage of mandibular canine, Sig : significance
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