Histological Study of the Mineralization Process
in Craniopharyngioma
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Table 1. Summary of 19 cases of cranio-
pharyngioma

Case Age Sex Tumor Calcification
No.  (yrs) type L.M. EM
1. 1 F Ad + o+ *
2. 47 F Sq - -
3. 28 M Ad + 4 X
4. 43 F Sq - -
5. 23 M Sq - -
6. 6 M Ad + +**
7. 48 F Sq - -
8. 52 M Sq - -
9. 74 M Ad + -
10. 18 F Ad + +
11. 30 M Sq - —
12. 51 F Ad + +
13 4 M Ad + +
14. 10 M Ad + +
15. 49 M Sq - -
16. 37 F Sq - -
17. 7 F Ad -+ +
18. 48 M Sq - -
19. 14 F Ad + +-*

Abbreviations : F, female ; M, male ; Ad,
Adamantinomatous type ; Sq, Squamous
cell type ; L.M,, Light microscopy ; E.M.,
Electron microscopy.

* Examined with X-ray microanalyzer.

** Examined with X-ray diffractometer.
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Fig.1. Light micrograph of adamantinomatous type of craniopharngioma. Keratinized cell islands
(asterisks) associated with tiny calcified bodies (arrows). H. E. X350.

Bar 1 um

Fig. 2. Electron micrograph of the neoplastic cells in the basal zone of tumor. Prominent
tonofilaments, as well as numerous desmosomes are present. X 10,000.
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Bar 1 um
Fig.3. Electron micrograph of a keratinized cell with irregular shaped nucleus and thick tonofibrils
and cytoplasmic organelles. X6,500.

Bar 1 ym
Fig. 4. Electron micrograph of degenerated keratinized cells without nucleus. There are remnants
of many tonofibrils and cellular debris. Interrupted unit membrane is obserbed as well (arrows).
% 4,100.
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Fig.5. Electron micrograph of unit membrane-bound vesicles (large arrows) among the tonofibrils
in the degenerated keratinized cell. Needle-shaped mineralized crystals are deposited in some
vesicles (small arrows). X58,500
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Bar 0.5 xm
Fig. 6. Electron micrograph of a vesicle showing radial accumulation of needle-shaped crystals.

% 58,000.

Bar 1 um

Fig. 7. Electron micrograph of numerous calcified bodies among the tonofibrils. x 26,000.
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Bar 1 4m

Fig. 8. Electron micrograph of a calcified body. Many apatite crystals are precipitated in the
spaces between tonofibrils. X15,700.

Bar 1 um
Fig.9. Electron micrograph of a large calcified mass containing numerous tonofirils. The spaces
between tonofibrils are almost completely filled with apatite crystals. <5,700.
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Fig.10. X-ray spectrum of a tiny calcified area by
energy dispersive X-ray microanalysis. The
mineralized portion contains calcium (CA) and
phosphorus (P). Copper peak (CU) represents
the activity of the underlying grid.

15 25 20 kN 45

Fig.11. The X-ray diffraction pattern of the
crystals in a representative tumor coincides well
with hydroxyapatite as illustrated in the JCPDS
card.
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Abstract

The process of mineralization in craniopharyngioma was investigated by light and electron
microscopy. The tumors were classified into adamantinomatous and squamous types, and
calcification nests were observed only in the former type. Adamantinomatous tumors were
usually composed of neoplastic epithelial cells and fibrous connective tissue stroma. Islands of
keratinized cells were frequently seen in the epithelial cell zone. Ultrastructurally, in most of the
degenerated keratinized cells, the nucleus and cytoplasmic organelles had disappeared except for
tonofibrils. In some of these cells, unit membrane-bound round vesicles, measuring 0.15-0.5 ym
in diameter, were frequently observed among the numerous tonofibrils. Needle-like mineralized
crystals, approximately 10 nm thickness and 0.05-0.1 xm in lenght, were precipitated within some
vesicles. The accumulation of crystals in the vesicles and coalescence of calcified vesicles and
calcified adjacent tonofibrils resulted in the formation of a large calcified body. Mineralized
precipitates were confirmed as calcium and phosphorus by means of an energy dispersive X-ray
microanalyzer ; the precipitates were composed of hydroxyapatite, which was substantiated
crystallographically with an X-ray diffractometer. These findings suggest that unit membrane-
bound round vesicles derived from the degenerated keratinized cells play an important role in the
initial process of calcification of craniopharyngioma. The tonofibrils may also serve to orient
apatite crystal precipitation.




