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Fig.1l. Hematoxylin & Eosin (A) and immunofluorescent stainings (B-F) of the
meningothelial meningioma.
A : Vascularized fibrous septum separates the tumor into lobules. X185. B.C: Type I
(B) and Il (C) collagens are localized diffusely in the fibrous septum and within vessel
walls. B, X92., C, x185. D.E.F: TypelV (D), V (E) collagens and laminin (F) are
localized within vascular walls and around the syncytium. X185.
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Fig.2. Hematoxylin & Eosin (A) and immunofluorescent stainings (B-F) of the fibroblastic
meningioma.
A: Fusiform tumor cells are arranged in a storiform pattern with intervening interstitial
fibers. X185. B: Type I collagen shows diffuse fibrillar pattern. x185. C: Type 11
collagen shows thin fibrillar pattern. X185, D, F: Type IV collagen (D) and laminin (F)
show diffuse fine fibrillar pattern. Vascular basement membrane is also stained. % 185.
E: Type V collagen shows granular or thin fibrillar pattern. X 185.
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Fig.3. Intercellular spaces in the meningothelial meningioma sometimes contain

aggregates of basement membrane-like amorphous material (arrow). EM Xx9,000.
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Fig.4. Elongated cells in the fibrous septum are quite similar to dural border

cells*®V in the dura-arachnoid interface. EM X7,500.

Fig.5. Fibrous septum of
fibrils, microfibrils and el
and tumor cells (arrows).

the meningothelial meningioma contain:

s a number of collagen

astins. Basement membrane is seen between the fibrous septum

EM X9,000.
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Fig. 6. Flattened cells are arranged in tiers and intermingled with connec-

tive tissue fibers in the fibroblastic meningioma. EM X4,500.
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Fig. 7. Enlarged cisternae of rough endoplasmic reticulum sometimes contain aggregates of
fine granular material in the fibroblastic meningioma. EM X12,000.

Fig.8. Discontinuous basement membrane is seen at the surface of tumor cells facing the
extracellular matrix. EM X22,500.
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Fig.9. Immunoelectron microscopy of the meningothelial meningioma.
(A) and laminin (B) are localized along the outermost portion of the sy
contact with the fibrous septum. A, x3,750. B, X6,000 (Insert : Laminin is also present
at the surface of endothelial and tumor cells. %3,000). S, syncytium; FS, fibrous septum ;
E, endothelial cells.

Type IV collagen
ncytium being in
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Fig.10. Immunoelectron microscopy of the fibroblastic meningioma. TypelV
collagen (A) and laminin (B) are localized at the surface of tumor cells. A, %X6,000.
B, x5,250.
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Abstract
The extracellular matrix of meningiomas was studied by light and electron microscopy with the
aid of immunohistochemical techniques. Special attention was paid to the distribution of type I,
I, IVand V collagens as well as laminin with a comparison between meningothelial and
fibroblastic types. Connective tissue fibers and basement membrane were not found between
tumor cells in the meningothelial type, but were found in the fibroblastic type. The immuno-
localizations were consistently demonstrated extracellularly, but not within the cytoplasm. Type
I, llland V collagens were usually demonstrated in the fibrous septum in the meningothelial
type, while they were localized between tumor cells in the fibroblastic type. Furthermore, type
IV collagen and laminin were demonstrated within the vessel walls or around the syncytium in the
meningothelial type, while they were localized between tumor cells in the fibroblastic type. In
both types the expression of type IV collagen and laminin was closely related to the distribution
of basement membrane. A striking contrast of the distribution of extracellular matrix suggested
different cellular derivation of two basic types of meningiomas, which was discussed with reference
to the ultrastructure of arachnoid and arachnoid villi in man.



