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STUDIES ON THE HUMAN RIB-CARTILAGE*

Report 1. A Comparative Study of Radiological Findings of
Calcification and Ossification of the Human Rib-
Cartilage with Its Histological Findings

Kenji NISHINO

(Received for publication February 28, 1969)

In order to elucidate the mode of calcification and ossification of the human rib-cartilage
appeared on the routine X-ray film, the histologica investigations of the human rib-cartilage
were made.

The rib-cartilage of 40 cadavers covering from the fetus to 76 years of age were examined
radiologically, and fixed with 109; formalin. Decalcification was carried out using 109%; formic
acid-ion exchange resin method. The paraffin section, 5u in thickness, was stained by
Hematoxylin-Eosin, Azan, Weigert's Elastica, Silver impregnation and PAS stainings. On
some sections, Gomori's staining and von Késsa's staining were also carried out.

First, the effect of decalcification procedure on the stainability of cartilage tissue was
studied. As to Hematoxylin-Eosin, Weigert’s Elastica, Azan and Silver-impregnating stainings,
no difference in the stainability was observed between the sections before and after the decal-
cification procedure ; while, the stainability of ground-substance became less in PAS staining and
stainability was lost in von Késsa’s staining after the decalcification procedure. These findings
indicate that the choice of the staining method is important when observing the decalcified
section.

Consecutive sections, 7u in thickness, of the cartilage of the Ist rib of a new-born baby
were projected on a paper by using microscopy, and cross-sections of the vessels on each section
were traced on each paper. Following vessels on each cross section from paper to paper,
three-dimensional structure of the vessels were re-constructed.

This reconstruction procedure of the vessels was made as the anatomical structure of the
vessels is considered to be an in- and export ways of calcium ion, thus playing an important role
in the calcification and ossification of the rib-cartilage.

The rib-cartilage vein, which was called as the sinusoid by the author, was lined by a
layer of cuboidal cells, and has a markedly large space as compared with the accompanying
arterioles. Complicated branching and joining were observed, which were similar to the sinus

of the spleen. The measurement of the sinusoid was carried out by using micrometer.

* From the Research Institute, Japan Anti-Tuberculosis Association, Kiyose-Machi, Kitatama-
gun, Tokyo 180-04 Japan.
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Several interesting findings concerning calcification of the groundsubstance of the rib-

cartilage were observed.

Histological changes of the area surrounding the sinusoid and the

stainability of the ground-substance were discussed.

Finally, the mode of ossification and calcification of the rib-cartilage was classified into the

following 4 types :

Type I : Ossification which occurs from perichondrium and progresses into the center of the

cartilage, centripetally.

This type was observed in the Ist rib-cartilage.

Type Il : Ossification which arises from the upper or lower edge of the osteochondrous

junction of ribs and stretches along both edges of the rib-cartilage, showing thorn-like shadows.

This type was observed in the rib-cartilages except the 1st rib-cartilage.

Type III : Calcification of the ground-substance of the rib-cartilage.

found in the rib-cartilages excluding the 1st rib-cartilage,

shadows.

Type IV : Mixed type of the Types II and III.

This type was also

showing massive or spotted
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Fig. 2. Schema of longitudinal section of canal

B, reconstructed by overlapping traces one
after another.
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Three-dimensional model of sinusoid D of new born baby (14 days after birth).
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(Case 2) Cross-section of imperfectly
enveloping ossification of 1st rib-cartilage.

Fig. 3.
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Kenji NISHINO (I)

Fig. 4. (Case 1. 40 year-old male.) Enveloping Fig. 5. (Case 2. 76 year-old female.) Imper-
ossification of 1st rib-cartilage. Joint-like gap fectly enveloping ossification of 1st rib-cartilage.
carrow). (Later stage of type I*) * q.v. con- (Middle stage of type I .

clusion.

Fig. 6. (Case 3. 29 year-old male.) Phalanx- Fig. 7. (Case 4. 42 year-old male.) Thorn-like
like ossification of 1st rib-cartilage. (Early stage ossification of 5th rib-cartilage. (Type II).
of type I).

Fig. 8. (Case5. 76 year-old male.)Calcification. Fig. 9. (Case 6. 53 year-old male.)Calcification.
Massive shadows of S5th rib-cartilage. (Type Spotted shadows of 5th rib-cartilage. (Type III).
III).
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Kenji NISHINO (II)
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Fig. 10. (Case 1. 40 year-old male.) Connective Fig. 11. (44 days after birth.) Cross-section of

tissue adjacent to cartilage-matrix. Azan stain- canal. Arteriole (arrow) and sinusoid. Hema-
ing. 50X. toxylin and eosin staining. 400x.

Fig. 12. (Case 5. 76 year-old male.) Osteoid Fig. 13. (Case 5) Bone marrow appeared in
observed in canal space. Hematoxylin and eosin cartilage-matrix. Silver impregnation. 50X.
staining. 2(0X.

Fig. 14. (Case 5) Fibrous zone observed in Fig. 15. (Case 5) Atrophied cartilage-cell (dou-
cartilage-matrix. Azan staining. 100Xx. ble-arrow) surrounded by red ring (arrow).
Azan staining. 800X.





