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STUDIES ON OSSIFICATION OF HUMAN RIB CARTILAGE
Rep. 3. Radiological Observation on Ossification of Human Rib Cartilage
Kenji NISHINO*

(Received for publication February 24, 1976)

Radiological observation was made on the ossification of human rib cartilage. Approximately
1/25 random sample of normal chest radiogrammes taken during the tuberculosis prevalence
survey in 1968 was interpreted by the author with special reference to the ossification of rib
cartilage, and the prevalence and grade of ossification were analyzed in relation to age, sex
and geographical region. The results were summarized as follows:

1) The ossification of rib cartilage was seen far more frequently and intensively in the
first rib. Concerning the other ribs, the ossification was least in the second rib, and it was
similar in the third, fourth, fifth and sixth ribs. The interpretation of ossification of rib cartilage
was often rather difficult in the seventh rib and thereunder.

2) The ossification of the first rib cartilage was seen in the earliest case at the age of 16,
and it was observed in nearly all cases in the age groups 30 and over. There was no marked
difference in the prevalence of persons with ossified rib cartilage between sex, while the grade
of ossification was much more marked in male than in female in the age groups 30 and over.
The higher the age, the more intensive the grade of ossification.

3) In the case of the second rib, the ossification was seen in less than 10% in the age
group 30 to 39, and it was 43% in male and 14% in female in the age group 60 and over.

4) In the case of fifth rib, the ossification was seen in 65% of male and 33% of female
in the age group 60 and over, and it appeared faster and more intensive in male than in female.

5) No significant difference was found in the prevalence and grade of ossification of rib

cartilage among northern, central and southern regions of Japan.
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Table 1. Ossification of 3rd, 4th, 5th and 6th Rib-Cartilage in Relation to Age
(Chugoku-Shikoku-Kyushu-region) ’

Age
Grade of ossification
10~19 |  20~29 30~39 J 40~49 50~59 60~
: S| 78 |40 44 41 31 35
3 Not ossified | 8 1 &5 |57 82 57 55 61
& I 3 0 1 12 7 10 14
= ? 0 2 4 0 4 2
g - 3 0 0 2 3 4 9
4 (=] 0 1 2 2 6 4
I
1) 0 0 2 2 3 6
E I 2 o |1 1 1 4 3
Ossified 5 0 1(2.4%) 15 (25.4%)! 12 (22.6%)| 17 (35.4%)| 29 (45.3%)
total (%) | @ 0 4 (6.5%) 7(7.8%) 3 (5% |14 (20.2%) 9 (12.8%)
: S| 78 |38 39 38 25 30
. Not ossified | 5| g5 | 55 81 53 50 58
E T ) 0 3 10 5 10 14
= ? 0 3 3 3 6 3
-
S 1) 0 0 7 6 9 12
I I g 0 |1 3 3 8 5
5
) 0 0 3 4 4 8
g Ir 2l o0 |1 2 1 5 4
Ossified 3 0 3 (7.3%) 20 (33.8%)| 15 (28.3%)| 23 (71%) | 34 (53.1%)
total (%) | € 0 7 (11.4%)| 8 (8.9%) 7 (11.6%)| 19 (27.5%)| 12 (17.1%)
: ) 78 35 34 33 22 27
Not ossified | 8| g5 | 57 76 50 39 48
o T 3 0 5 13 7 9 8
20 =] 0 5 6 6 15 8
z 3 0 1 9 7 9 15
§ I el o0 | 2 5 2 8 5
2 - 3 0 | o 2 6 8 12
_: ? 0 1 2 2 6 5
I 3 0 0 1 0 0 2
Obscure 8 1 2 0 0 1 y
Ossified 5 0 6 (14.6%)| 24 (40.6%)! 20 (37.7%)| 26 (54.1%))| 35 (54.6%)
total (%) | @ 0 8 (13.1%)! 13 (15.4%)| 10 (16.6%) 29 (42.0%)| 18 (25.7%)
: 3 75 |35 36 31 24 28
Not ossified | S 1 & | 49 75 46 37 40
o I 3 0 5 10 10 10 14
% =} 0 4 2 8 12 9
= N 0 1 6 5 7 7
5 I 0 |1 5 0 8 2
- I 3| 0 0 0 1 1 7
; =} 0 1 1 1 5 4
o ) 0 0 7 6 6 8
© Obscure 8 1 6 6 5 7 15
Ossified 3 0 6 (14.62) 16 (27.1%) 16 (30.1%)| 18 (37.5%)| 28 (43.7%)
total (%) | @ 0 6 (9.8%) 8 (s. 9%)[ 9 (15%) | 25 (35.7%)| 15 (21.4%)
S| 78 |41 | 59 53 48 64 343} -
Total S| 66 |61 | 89 | 60 69 70 115) 78
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Table 2. Ossification of the Human Rib-Cartilage in Relation to Age (Whole Japan)
Age
Grade of
rossiﬁcation 10~19 20~29
‘ 30~39 | 40~49 | 50~59 | 60~
10~14 | 15~19 | 20~24 | 25~29
5| 144 | 181 | 6 3 0 1
Not (93 8/) (38. 6/)(12 o/)( 2.8%)/( 0.7%)C — )| 0.5%)
ossified ° 145 ‘ 21 6 8 7
(95. 3/)‘<57 o/) (32. 4/)( 8.42).( 3.1%)|C 4.3%)!( 3. 8"/)
3 0 50 18 2 *16yrsx 2,17 yrsx 1
0 I ( 4. 6/) (49. 5/) (39. 7/) (23.6%)1( 9.7%)/( 1.3%)|( 3. 2/) 18 yrs x 3,19 yrs x 3
& ) 0 | 79 |47 2 %18 yrs x 3,19 yrs x 2
= ( 5.9%)(32.0%) (4L 6%) <31.60/>'<24 30/> (13. 57).( 9. 3/) YIRS Y
g z 0 2 8 27 |
z I (23.2/) (14. 5/)(17 2/)( &6%)
g ° 0 1 9 21 48
- (35.2/) (34 1/) (28. 1/) (26.3%)
- 3 0 1 4 7 118 162
1 (50.2%) (74. o%) (81.3”/) (87 5/)
° 0 0 2 7 62 | 74 100
(24.8%),(38.3%) (54.0"/> (60. 4/)
Total | & | 144 193 101 68 211 185 145 185 | 1,232
? 145 128 100 108 250 193 185 182 | 1,291
5 337 157 | 109
Not (95 9/) (91. 5/) (84.92)(75.2%) (57 3/)
ossified 2 273 179 156
(95. 7/) (94 0/)(92.7%) (84.3%)|(85. 7/)
© I 5 0 5 16 17 24 41
& ? 0 4 9 8 19 13
5 I ) 0 1 1 8 7 14
$ ? 0 4 2 5 5 5
= 5 0 1 1 4 4 22
,; I o (0.59;/,,) ( 0.4;%)‘( 2. 1;’/0)< 2.7:/0) (11.8:/0)
& ? 0.48%)  |C 1.62%)C 0.5%)\C 2.19)\( 2.1%)
S 0 0 0 0 1 2
Obscure S 0 0 0 0 1 1
Total | 3 337 169 211 185 145 185 | 1,232
=} 273 203 250 193 185 182 | 1,291
5 336 136 123 100 64
Not (80.5%) (58.3%)|(54.1%) (42 1/) (34.6%)
ossified ° 268 168 202 142 122
(80. 8"/) (80.82%)|(73. 6"/) (60 5/) (67.0%)
z 1 33 27
1 , ( 8. 8/) (15.53;/) (15. 6/) (19. 3/) (14?;/0)
E? ? (1. o/) (7. 2"/) (115513, 83) (10.4%)
% 5 0 29 46
g I ( 6.5%) (. 6/) (16.7%> (20%) |(24.8%)
I ° 2 9 13 25 14
T (4. 3”/) (6. 8/)( 6. 7"/) (13.5%)/( 7.6%)
= 5 0 26 46
w I (2. 9/) (10.(1)7) 1s. 5/) (17.3%) (24-8;’/o>
0 1 1 1
? C2.8%) ¢ 445 6.7%) (11.3%((10.4%)
5 0 2 1 0 1 2
Obscure S 1 5 5 9 5 8
Total | & 337 169 211 185 145 185 | 1,232
| ? 273 208 250 193 185 182 | 1,291

Sum total 2,523
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Table 3. Ossification of 1st Rib-Cartilage in Relation to Age (3 Regions)

Age
Grade of |
e of 10~19 | 20~29
ossification
| 30~39 | 40~49 | 50~59 | 60~
10~14 l 15~19 f 20~24 | 25~29
Not &S| 38 36 13 2 |1 2 0 1
ossified | @ 35 29 17 11 7 0 6 4
=] 0 2% 12 6 17 5 1 3 *16 yrs, 17 yrs
£ ; |® (28.8%)/( 9.49)/( 2.09)\( 4.6%)
i~ o 0 1* 8 13 30 11 11 8 *18 yrs
4 T (83.7%)/(18.3%)|(15.9%)|(11. 4%)
E 3 0 1* 2 4 15 7 4 7 | *¥19yrs
=z T (25.4%)((13.2%)|( 8.3%)|(10.9%)
= ° 0 1* 5 3 30 | 23 19 21 | *19 yrs
0 (33.7%) (38 3"/) (27 57) (30.0%)
2 = 0 0 1 1 2 53
2 (44.0%) (75.5%) (89, 5 (82. 8/)
E 0 0 2 2 22 i
® ? (24,95 (4399 \car 9 (52.8%)
5 38 40 28 13 59 53 48 | 64 | 343
Total 181 35 31 32 | 29 89 | 60 69 | 70 |a15/ 78
Not S| 66 80 20 2 4 1 0 0
ossified | @ 57 50 28 12 9 5 2 3
0 5* 26 12 0 2 *16 yrs, 18 yrs x 2
- T 3 . 0 (11.1/)( 6. 2/) 0 ( 2.2%) 19 yrsx 2
= 0 2 12
5 ? <25‘7/) (25. 0/) (10. 8"/)( 4.6%) T18yrs, 19yrs
B 5 0 0 5 11 4 | 7
2 i (24. 2/) (12 5/) (11 1/)( 9.2%)
2 I 0 0 3 1 10 13
S ? (32. 6/) (33. 3/) <22 s/> (20.0%)
= 0 0 3 6 67
S o |® (60.6%) (80.07%) (88 8/) (88.1%)
0 0 0 1 33 25 4
? (32.6%)(34.7%) (63 8/) (70.79)
5| 66 85 54 31 99 80 54 76 545}
Total | 81 57 52 43 43 01 | 72 83 65 | 516 1061
Not S| 40 65 6 3 1 0 0 0
ossified | @ 53 43 12 12 5 1 0 0
0 o% 12 9 22 8 1 1| xia.
I 3 . (41.5%) (15.2%)( 2.39)|C 2%%) 18 yrs, 19 yrs
° 0 2 12 12 23 1 5 N
= ? (38.3%)/(29.5%) (15 1"/) (12.79) "18yrs, 19yrs
4
= 0 1* 1 12 10 10 2 |
= 4 |8 o [(188% 929 (ad. (31 s/)( 4.1%9) OV
: 0 0 1 1 4
£ * (41.6%) <31 1”/) (42 4/) (29.7%)
< 5 0 0 0 0 20 42
= I (37.7%) (65 3/) (621%) (93.2§%)
0 0 0 4 7 1
? (11.6%)|(37. 7/> (42.4%),(57.4%)
o) 40 68 19 24 53 52 43 45 344}
Total | &1 53 45 25 36 60 | 61 33 47 | 360f 704

Sum total 2,523
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