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Radiological Observation of Determination of Sex by Costal
Cartilage Calcification

Shin Hwa Kang, M.D., Jong Jin Won, M.D., Song Joo Rhee, M.D.,
Moo Chang Moon, M.D., Jong Hyun Oh, M.D., Ki Chul Choi, M.D.,

Department of Radiology, Jeonbug National University Medical School, Jeonju, Korea

The difference of patterns of costal cartilage calcification in male and female had been first described

by Fischer in 1955. Thereafter several reports were published, but specific clinical significance was not

found.

During the period from January, 1978 to December, 1978, we, in the Department of Radiology,

Jeonbug National University, studied 2164 cases that showed the entire 12 pairs of ribs. Among these

we detected 1494 cases of costal cartilage calcification and analyzed the relationship to age and sex,

patterns of costal cartilage calcification, and frequent sites of calcification. Patterns of costal cartilage

calcification were classified into six groups — type I: central, type II: marginal, type 1lI: junctional type,

type IV: railroad, type V: diffuse, type VI: mixed.

Results are as follows;

1s

In a total of 2164 cases, calcification of costal cartilage was present in 1494 cases (69.0%).
Of 1181 males 780 cases (66.0%) showed calcification, and of 983 females 714 cases (72.6%)
showed calcification.

In 439 cases of males, except for 341 cases that showed calcification within the first costal
cartilage, patterns of costal cartilage calcification were as follows; marginal type in 265 cases
(60.4%), junctional type in 134 cases (30.5%), mixed type in 21 cases (0.5%), central type in
17 cases (3.8%), and railroad type in 2 cases (0.5%). Diffuse type was not present.

In 492 cases of females, except for 222 cases that showed calcification within the first costal
cartilage, patterns of costal cartilage calcification ‘were as follows; central type in 336 cases
(68.3%), junctional type in 94 cases (19.1%), mixed type in 24 cases (4.9%), railroad type in
19 cases (3.9%), and diffuse type in 14 cases (2.8%).

When central calcification was observed, predictive value to female was 94.7%. When marginal
calcification was observed, predctive value to male was 98.4%.

Males frequently showed calcification in upper costal cartilages, and females in lower costal

cartilages.
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Fig. 1. Schematic Representation of 6 Types

of Costal Cartilage Calcification.
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Type [ :Central Type

Type |V : Railroad Type

Type I : Marginal Type

Type V : Diffuse Type

Type Il : Junctional Type

Type VI : Mixed Type

Fig. 2. Six Types of Costal Cartilage Calcification.

Table 1. Age and Sex Distribution of the Costal Cartilage Calcification.

Sex Male Female Total
Age o Total Cal. (%) Total  Cal. (%) Total  Cal. (%)
11~ 20 277 23(9.0) 155 32(20.6) 432 55(12.7)
21~ 30 243 126(51.9) 198 112(56.6) 441 238(54.0)
31~ 40 196 179(91.3) 217 183(84.3) 413 362(87.7)
41 ~ 50 222 215(96.8) 134 170(92 .4) 406 385(94.8)
51~ 60 138 132(95.7) 136 130(95,2) 274 262(95.6)
61 ~ 70 75 75(100) 67 63(94.0) 142 138(97.2)
71 ~ 30 30(100) 26 24(92.3) 56 54(96,4)
Total 1,181 780(66.0) 983 714(72.6) 2,164 1,494(69.0)
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Table 2. Classification of Patterns of the Costal Cartilage Calcification.

N I I I I y i Total
11 ~ 20 0 4 4 0 0 1 9
21 ~ 30 3 10 25 1 4 43
31 ~ 40 7 46 27 0 0 6 86
41 ~ 50 5 80 45 0 0 4 134
51 ~ 60 1 65 24 0 0 1 91
61 ~ 70 0 42 8 1 0 2 53
71 == 1 18 1 0 0 3 23

Total 17 265 134 2 0 21 439
(%) (3.8) (60.4) (30.5) (0.5) (0) (4.8)
Table 3. Classification of Patterns of Costal Cartilage Calcification in Female.

M”’e I I I i y 1 Total
11~ 20 25 0 i! 4 0 0 30
21 ~ 30 73 1 9 3 3 7 96
31 ~ 40 73 1 32 5 2 118
41 ~ 50 66 1 27 5 5 5 109
51 ~ 60 58 2 14 1 2 3 80
61 ~ 70 32 0 8 0 2 2 44
71 ~ 9 0 3 1 0 2 I

Total (336 5 94 19 14 24 499
(%) (68.3) (1.0) (19.1) (3.9) (2.8) (4.9)
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Fig. 3. Comparison of Pattern of Costal Carti-

lage Calcification in Both Sexes.
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Table 4. Predictive Value.

Sex
Type Male Female
(%) (%)
I 5.3 947
I 98 .4 1.6
Il 61.5 38.5
v 11,4 88.6
v 0 100.0
Vi 49,5 50.5
Table 5. Frequency of Involvement of Each Ri-

bs in Costal Cartilage Calcification.

Sex
- Male(case) Female(case)
Ist 768 608
2nd 94 19
3rd 144 38
4th 251 63
5th 310 110
6th 393 187
7th 347 241
8th 331 319
9th 270 395
10th 241 439
11th 15% 346
12th 24 34
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