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--Abstract—

Radiographic Study on The time of Appearance of the
Ossification Centers in School Aged Children

C.Bae, M.D., B.S. Kim, M.D.

Department of Radiology, College of Medicine,

Busan National University, Busan, Korea

There were a number of factors which influenced bone maturation and recently, the patterns
and sequence of the times of ossifications were not similar with previous reports,

So the author studied statistically the bone age of total 1092 children, by the roentgenograms
of wrist, elbow, and foot, who had visited B.N.U. Hospital during 5 years dating from March,
1971 to March, 1976.

The tesults obtained are summarized as follows:

1. The numbers of children, aged from 5 to 8 years old, were 853{80.2%) among total 1092
cases. The ratio between male and female children was about 1:1.

2. Some variations were observed in the iime of appearance of each carpal bone in these age
groups, but constantly visualized bones were capitate, hamate, triangular bones.

3. As compared with previous reports in Korea, 3-4 months were shortened at the view points
of carpal bone ossification. But still noted delayed visualization as compared with that of American
children more than one year.

4. The age difference between chronological and bone age became pronounced as growing old in
this age groups.

5. The sex difference of the time of appearance of ossification centers was less pronounced as
compared with previous reports.
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Table 1. Distribution along the age & sex.

Sex
Chronological age Male Female Total(%)

less than 3 17 18 35 (3.2)
4 27 34 61 (5.0)

5 131 121 252(23.1)

6 196 207 403(36.9)

T 59 52 111(10.2)

8 47 40 87 (7.9)

9 21 24 45 (4.1)

10 20 27 47 (4.3)
over 10 22 29 51 (4.7)
Total 540 552 1092 (100. 0)
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Table 2. Comparison along the parts examined

Chronelogical age Parts Hand Hand & Wrist Hand & Foot Hangl Sf?ofgltbow Total
less than 3 10 17 8 35
4 41 13 7 61
5 187 21 20 24 252
6 321 37 23 22 403
7 i 15 10 9 111
8 60 10 5 12 87
9 31 7 45
10 33 5 47
over 10 18 13 15 5 51
Total 780 108 111 93 1092
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Table 3. Time

of appearance

et

of ossification

centers around the wrist

Sex
Ossification Male Female
centers .
capitate 2/12(yrs) 2/12(yrs)
hamate L2 W 2/12 #
distal radius 1 " 11/12 7

tripuestrum
lunate

greater
multangular

scaphoid

lesser
multangular

distal ulna

pisiform

4and 2/12(yrs)
4and 11/127
6and 6/12 7

7and 2/12(yrs)
7and 3/12 7

8and 7/12 7
1land 9/12 7

3and 1/12(yrs)
3and 11/12 #
Syrs

5and 3/12(yrs)
5and 4/12(yrs)

7and 5/12 7»
10 and 8/127
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Table 4. Time of appearance of ossification
centers around the wrist (fom age 5

to 8)
Sex T

Ossification Male Female

centrrs

tripuestrum 4and 2/12(yrs) 3and 1/12(yrs)

lunate 4 7 11/122 7 3 7 10/12 v

greater 6 7 6/12 5 yrs

multangular

scaphoid 70 2/12 7 5and 3/12(yrs)

lesser 70 3/12 # 57 4/12

multangular

distal ulna 8 v T/12 77 5/12 7
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Table 5. Average bcne age of the wrist

Male Female
Chronological age
Number av. age Number av. age
5 131 4 and 3/12 (yrs) 121 4 and 3/12 (yrs)
6 190 4 7 11/12 7 207 5 7 3/12 «
7 59 5 7 8/12 7 52 6 # 1/12 7
8 47 6 » 5/12 7 40 6 » 11/12 7

Table ¢. Difference btw. chronological age and
bone age of wrist (months)

Table 8. Comparison of development btw. the
left and right wrist

Sex

Chronological age Male Female i Male Female
5 _3 6 Age left rihgt left right
6 —13 ~ 19 5 111 200 107 14
7 —14 —11 6 166 30 181 26
8 —-16 —13 7 48 11 33 7
8 39 8 30 10
Table 7. Time of appearance of ossification Total 304 69 351 57
centers other than wrist ratio 5.3 1 6.2 1
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Table 9. Comparison of time of appearanece of ossification centers of wrist(school age 5-8 yrs) (yrs)

" Authors Greulich-Pyle |  Han(Korea) | Author

Sex 1959 1962 1976
Gssification centers ‘ Male Female f Male Female Male Female
triquestrum 2 and 8/12 2 4 and 7/12 3 and 2/12 4 and 2/12 3 and 1/12
lunate 3 2 and 6/12 5 and 5/12 4 and 5/12 4 andl1/12 3 andl10/12
greater maltangular 5 and 7/12 3 and11/12 6 andl0/12 5 and 1/12 6 and 2/12 5
scaphoid 5 and 6/12 4 and 3/12 7 andl0/12 5 and 6/12 7 and 2/12 5 and 3/12
lesser maltangular 5 and 9/12 4 and 1/12 7 and 1/12 5 and 1/12 7 and 3/12 5 and 8/12
distal ulna 5 and10/12 5 and 9/12 8 and 7/12 7 and 6/12 8 and 7/12 7 and 6/12
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