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Case report

Metastases of malignant neoplasms
to intracranial tumours:
the ‘‘ tumour-in-a-tumour”’ phenomenon *

Horst P. Schmitt

Institut fiir Neuropathologie der Universitdt Heidelberg, [m Neuenheimer Feld 220,
D-6900 Heidelberg 1, Federal Republic of Germany

Summary. This is a report of two observations of the metastatic spread
of carcinomas to meningiomas. A survey of the relevant literature is
given.
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Extracranial malignant tumours very infrequently metastasize into intracra-
nial neoplasms, mostly into meningiomas (Anlyan et al. 1970; Bellur et al.
1979; Best 1963; Bernstein 1933; Buge et al. 1966; Chambers et al. 1980;
DiBonito and Bianchi 1979; Déring et al. 1975; Fényes and Kepes 1956;
Fried 1930; Gyori 1976; Hirano 1981; Hockley 1975; Hope and Symon
1978 ; Kepes 1982; Lapresle et al. 1952; Olivecrona 1957; Osterberg 1957;
Peison and Feigin 1961; Rubinstein 1972; Theologides 1972; Weems and
Garcia 1977; Wilson et al. 1967; Wolintz and Mastri 1970; Wu 1977; Zoos
1970).

Even less frequently they have been found in acoustic neurinomas
(Chambers et al. 1980; LeBlanc 1974 ; Rubinstein 1972; Wallach and Edberg
1959; Wong and Bennington 1962), gliomas (Farnsworth 1972; Posnikoff
and Stratford 1960; Russell and Rubinstein 1977), and pituitary adenomas
(Richardson and Katayama 1971).

In very rare instances, the metastasis within a meningioma may represent
the first clinical manifestation of the occult primary neoplasm.

Observations

1. A 60 year old male had suffered from episodic headache and occasional grand-mal seizures
since 1975. A left frontoparietal parasagittal meningioma, histologically haemangioblastic was
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Fig. 1 A~C. Haemangioblastic meningioma (A, B) harboring collections of carcinoma cells
(arrows in C). C Borderline region between the meningioma and the solitary metastasis of
a bronchogenic carcinoma (H. & E. stain in A, C, Gomori’s stain for reticulin in B; calibration
bars represent 100 pm) (Biopsy-No. 18830/78)
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Fig. 2A, B. Metastasis of a mammary carcinoma in a psammomatous meningioma. A Scattered
nests of carcinoma cells (arrows) and a psammoma body in the lower right corner. B Scirrhous
part of the metastasis with strains of carcinoma cells arranged in single file formations (short
arrows), and formation of a ductulus {long arrow). (H. & E. stain; calibration bars represent
100 um) (Autopsy-No. 1019/81)
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Table 1. Literature observations of metastases to intracranial neo-
plasms

1. to meningiomas: N=33
— carcinomas of bronchus/lung 1
mammary
kidneys
prostate gland
other organs
— malignant lymphoma of testis

=N R OO

2. to acoustic neurinomas: N=5
— carcinomas of bronchus/lung
mammary

NS

3. to gliomas (oligodendroglioma,
glioblastoma, ependymoma) and
pituitary adenoma: N=4
— carcinomas 3
— melanoma (?) 1

operated on in 1978. It was shown to harbor a metastatic focus of a poorly differentiated
carcinoma (Fig. 1 A-C) Since a primary neoplasm was not found, the patient was discharged.
Two months later he was readmitted in very poor condition presenting hepatosplenomegaly
and ascites due to a peritoneal carcinomatosis. He expired shortly after admission. General
autopsy revealed a peripheral bronchus carcinoma with extensive metastatic spread. However,
in the brain there was only a local recurrence at the site of the previous operation.

2.In a 68 year old woman a mammary carcinoma had metastasized into a right parietotemporal
psammomatous meningioma (Fig. 2A and B) five years after the operation of the primary
tumour. Here the metastasis to the meningioma was only part of a wide metastatic spread
to all organs including the brain.

Comments

A survey of the observations on metastatic spread of malignant neoplasms
to intracranial tumours recorded in the literature is given in Table 1. Me-
ningiomas are the most frequent host tumors with 33 out of 42 observations.
Despite its rare occurrence the metastatic spread to intracranial tumours
is not quite surprising and probably not merely coincidential since the host
tumours usually belong to richly vascularized types. Intense vascularization
probably provides an increased chance for circulating cancer cells to be
“caught” and form metastases.

This view is in good agreement with the findings of Ortega et al. (1951),
who reviewed 52 cases of extracranial tumours harboring metastases of
carcinomas. Here, also the host tumours were predominantly types with
a rich blood supply. In view of the increased coincidence of meningiomas
with malignant extracranial tumours as suggested by findings of Bellur et al.
(1979) meningiomas should in general be regarded as potential candidates
for this special type of “collision tumour™ in terms of Foulds (1940), and
carefully examined for additional cancer cells, particularly in advanced age,
where they may provide the first indication of an extracranial malignant
neoplasm.



Metastases of malignant neoplasms to intracranial tumours 159

References

Anlyan FH, Heinzen BR, Carras R (1970) Metastasis of tumor to second different tumor:
collision tumors. J Am Med Ass 212:2124

Bellur SN, Chandra V, McDonald LW (1979) Association of meningiomas with extraneural
primary malignancy. Neurology (Minn) 29:1165-1168

Best PV (1963) Metastatic carcinoma in a meningioma. J Neurosurg 20:892-894

Bernstein SA (1933) Uber Karzinommetastase in einem Duraendotheliom. Zbl Allg Pathol
58:163-166

Buge A, Escourolle R, Martin M, Poirier J, Devoise C (1966) Métastases cérébro-meéningees
d’un epitheliome du sein. Meningiomatose multiple. Intrication des deux processus. Rev
Neurol (Paris) 114:308-312

Chambers PW, Davis RL, Blanding JD, Buch FS (1980) Metastases to primary intracranial
meningiomas and neurilemmomas. Arch Pathol Lab Med 104:350-354

DiBonito L, Bianchi C (1979) Métastase d’un cancer mammaire dans un meéningiome. Sem
Hop Paris 55:171-172

Déring L (1975) Metastasis of carcinoma of prostate to meningioma. Virch Arch [pathol
Anat] 366:87-91

Farnsworth J (1972) Regressing melanoma metastasizing to an oligodendroglioma. Pathology
4:253-257

Fényes G, Kepes J (1956) Uber das gemeinsame Vorkommen von Meningeomen und Ge-
schwitlsten anderen Typs im Gehirn. Zbl Neurochir 16:251-260

Foulds L (1940) Histological analysis of tumors. A critical review. Am J Cancer 39:1-24

Fried BM (1930) Metastatic inoculation of a meningioma by cancer cells from a bronchogenic
carcinoma. Am J Pathol 6:47-52

Gyori E (1976) Metastatic carcinoma in meningioma. South Med J 69:514-517

Hirano A (1981) A guide to neuropathology. Igaku Shoin, Tokyo

Hockley AD (1975) Metastatic carcinoma in a spinal meningioma. J Neurol Neurosurg Psychiat
38:695-697

Hope DF, Symon L (1978) Metastasis of carcinoma to meningioma. Acta Neurochir (Wien)
40:307-313

Kepes JJ (1982) Meningiomas. Biology, Pathology, and differential Diagnosis Masson Publ
USA Inc, New York: pp 129-134

Lapresle J, Netsky MG, Zimmerman HM (1952) The pathology of Meningiomas. A study
of 121 cases. Am J Pathol 28, 757-791

LeBlanc, RA (1974) Metastasis of bronchogenic carcinoma to acoustic neurinoma. J Neurosurg
41:614-617

Olivecrona, H (1951) Die spezielle Chirurgie der Gehirnkrankheiten. Bd III, S 193-374, F
Enke, Stuttgart

Ortega P jr, Li IJ, Shimken M (1951) Metastasis of neoplasms to other neoplasms. Ann
West Med Surg 5:601-609

Osterberg DH (1957) Metastases of carcinoma to meningioma. J Neurosurg 14:337-343

Peison WB, Feigin I (1961) Suprasellar meningioma containing metastatic carcinoma. J Neu-
rosurg 18:688-689

Posnikoff J, Stratford J (1960) Carcinoma metastasis to malignant glioma. Arch Neurol (Chic)
3:559-563

Richardson JF, Katayama I (1971) Neoplasm to neoplasm metastasis. An acidophil adenoma
harbouring metastatic carcinoma: a case report Arch Pathol (Chic) 91:135-139

Rubinstein LJ (1972) Tumors of the central nervous system. Atlas of Tumor Pathology, Fasc
6, Second Series, Armed Forces Institute of Pathology, Washington, DC p 321

Russell DS, Rubinstein LJ (1977) Secondary neoplasms of the nervous system. In: DS Russell,
LJ Rubinstein (eds) Pathology of tumours of the nervous system, Williams & Wilkins,
Baltimore pp 348-360

Smith TW, Wang S-Y, Schoene WC (1951) Malignant carcinoid tumor metastatic to a me-
ningioma. Cancer 47:1872-1877

Stortebecker TP (1951) Metastatic hypernephroma of the brain from a neurosurgical point
of view. A report of 19 cases. J Neurosurg 8:185-197



160 H.P. Schmitt

Theologides A (1972) Tumor to tumor metastasis. ] Am Med Ass 219:384

Wallach JB, Edberg S (1959) Metastases of cancer to primary intracranial tumor. Arch Neurol
(Chic) 1:191-194

Weems TD, Garcia JH (1977) Intracranial meningioma containing metastatic foci. South Med
J 70:503-505

Wilson CB, Jenevein EP jr, Bryant LJ (1967) Carcinoma of the lung metastatic to falx men-
ingioma. J Neurosurg 27:161-165

Wolintz AH, Mastri A (1970) Metastasis of carcinoma of lung to sphenoid ridge meningioma.
NY State J Med 70:2592-2598

Wong T-W, Bennington JL (1962) Metastasis of a mammary carcinoma to an acoustic neuroma
J Neurosurg 19:1088-1093

Wu WQ, Hiszczynskyi R (1977) Metastasis of carcinoma of cervix to convexity meningioma.
Surg Neurol 8:327-329

Zoos BA (1970) Neoplastic metastases into a tumour (russ). Arkh Pathol 32:68-70

Ziileh KJ (1956) Biologie und Pathologie der Hirngeschwiilste. In: H Olivecrona, W Tdnnis
(Hrsg.) Handbuch der Neurochirurgie, Bd III, Springer Berlin-Gottingen-Heidelberg S 598

Accepted 27 August 1984 -



