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Metastatic carcinoma to glioma: a report of three
cases with a critical review of the literature
SVERRE J MORK,* LUCIEN J RUBINSTEIN

From the Division ofNeuropathology, Department of Pathology, University of Virginia School ofMedicine,
Charlottesville, VA, USA

SUMMARY Three cases are reported of primary bronchial carcinoma with metastatic deposits in an
intracranial glioma (two cerebral astrocytomas and one fourth ventricle ependymoma). The rarity
of this phenomenon is emphasised and the literature critically reviewed.

Metastasis of cancer to cancer is a well-documented
phenomenon, including the metastasis of a neoplasm
originating outside the central nervous system into a
primary intracranial tumour. In the great majority of
the latter cases the intracranial tumour was a
meningioma. 1-1o

In this paper we draw attention to the occasional
development of a metastatic carcinomatous deposit in
an intracranial glioma. Cases of this nature have so
far seldom been completely or convincingly documen-
ted (see discussion). Three such unquestionable cases
will be described.

Case reports

Case 1 (C2940)
Clinical summary A 44 year old male had experienced
cough and fatigue for 2 months, when a biopsy from the
lower lobe of the left lung revealed a primary bronchial car-
cinoma. A left pneumonectomy was performed. Three
months later computed tomography and radionuclide scans
disclosed metastic deposits in the liver and brain. Radiation
to the brain was started, but the patient died from respira-
tory arrest 2 weeks later.
Pathological findings Necropsy revealed multiple sub-
pleural metastases in the right lung and numerous deposits
in the right adrenal gland, liver and mesentery. Their micro-
scopic features were those of a poorly differentiated meta-
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static adenocarcinoma consistent with a bronchial origin. In
the central nervous system several round and finely granular
lesions, about 10mm in diameter, were present bilaterally in
the frontal lobes and cerebellar hemispheres. In addition a
finely granular, velvety and somewhat shiny mass (mea-
suring up to 5 cm in its largest diameter) was found in the
wall of the anterior horn of the left lateral ventricle, anterior
fornix, septum lucidum and genu of the corpus callosum. It
extended into the right basal ganglia. Microscopically the
large central cerebral lesion was mainly composed of
diffusely infiltrating pleomorphic, occasionally multi-
nucleated astrocytes with hyperchromatic nuclei, therefore
typical of anaplastic astrocytoma. Within this glioma, a cir-
cumscribed tumour nodule composed of large cells with an
epithelial trabecular arrangement, abundant cytoplasm and
heavily stained, irregular nuclei was found. These cells were
cytologically identical with the pulmonary bronchogenic
carcinoma, thus constituting distinct islands of poorly
differentiated adenocarcinoma in an anaplastic astrocytoma
(fig 1). Other sections from the brain remote from the glioma
showed the typical lesions of metastatic adenocarcinoma.

Case 2 (C357)
Clinical summary A 58 year old man developed signs of a
posterior fossa tumour. A craniotomy revealed an epen-
dymoma of the fourth ventricle. Following postoperative
radiation, the patient remained well for 14 months. He then
became lethargic and weak, and complained of anorexia and
hoarseness. Neurological examination revealed bilateral
sixth nerve palsy, nystagmus in all fields and depressed deep
tendon reflexes bilaterally. There was suggestive weakness of
the left leg and a questionable weakness of the 5th cranial
nerve. In hospital he developed fever, increasing respiratory
difficulty and died 14 days after the onset of these symptoms.
Brief mention of this case has previously been made."I
Pathological findings At necropsy a central, left lung
tumour was found, associated with widespread gross metas-
tases to the local lymph nodes, right lung, pleura, liver, adre-
nal glands, bones, spinal meninges and brain. In the central
nervous system, a 10 x 15 cm granular tumour was seen
attached to the dura and compressing the floor of the 4th
ventricle, with extension.in the nmdline below the cerebellar
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Fig 1 (Case 1) Poorly differentiated adenocarcinoma
adjacent to anaplastic astrocytoma (H&E x 90).

hemispheres into the cisterna magna. Microscopically, the
pulmonary tumour was a poorly differentiated small-cell
bronchogenic carcinoma with extensive metastases. Sections
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from the lesion in the posterior fossa revealed ependymoma
harbouring discrete clusters of small cells (fig 2a) with sparse
cytoplasm, hyperchromatic oval nuclei, mitotic figures and
single cell necrosis, typical of oat-cell carcinoma. Occa-
sionally, metastatic tumour cells were found within venules
of the ependymoma (fig 2b).

Case 3 (C274)
Clinical summary A 38 year old man had a left upper pul-
monary lobectomy for a tumour that a biopsy showed to be
adenocarcinoma. Clinical signs of an intracranial expanding
lesion necessitated a craniotomy that revealed a gross metas-
tasis in the left temporal lobe. Six weeks after discharge he
was readmitted with a presumptive diagnosis of recurrent
cerebral tumour (metastasis) because of convulsive seizures
and right-sided weakness. Before radiotherapy could be ini-
tiated the patient's condition rapidly deteriorated and he
died 4j months after the thoracotomy.
Pathologicalfindings Biopsy from the lesion in the left tem-
poral lobe proved it to be metastatic adenocarcinoma. Nec-
ropsy disclosed metastic deposits in the right lung, liver,
pancreas, right adrenal gland, and kidneys. In the brain two
masses were present, one sharply circumscribed in the left
temporal lobe and the other less well-defined in the left
occipital lobe. Microscopic examination of tissue from the
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Fig 2 (Case 2) (a) Fourth-ventricle ependymoma containing tumour cells consistent with spreadfrom
oat-cell carcinoma flower half). H&EE x- 12-5- (-b) Higher magnification showing clusters of oat cell
carcinoma cells, some of them in a thin-walled blood vessel (lower left) (H&E x 400).

257

1.

..,I ..

:.. ;, 0

I

-F

A. 0

0 -., I

'k .
1.

I

P
rotected by copyright.

 on M
ay 22, 2023 by guest.

http://jnnp.bm
j.com

/
J N

eurol N
eurosurg P

sychiatry: first published as 10.1136/jnnp.51.2.256 on 1 F
ebruary 1988. D

ow
nloaded from

 

http://jnnp.bmj.com/


258 oS:.~~~
*
; * abt e *g-* r *- *

a ~~~4
Fig 3 (Case 3) Metastatic adenocarcinoma adjacent to
moderately cellular astroxytoma. Occasional positivity of
astrocytic tumour cell (arrow) for GFA protein
(immunoperoxidase stain for GFA protein counterstained
with haematoxylin x 150).

latter location disclosed trabeculae and irregular tongues of
metastatic cuboidal and columnar carcinoma surrounded by
a moderately cellular, finely fibrillated neoplastic glial tissue
that included a number of GFA protein-positive astrocytes
amidst more spindle-shaped and more irregular cells (fig 3).
A diagnosis of astrocytoma with cellular anaplasia contain-
ing metastatic adenocarcinoma was made.
The table summarises the clinicopathological features of

the three cases.

Discussion

The interest of the cases documented in this report lies
in their rarity and in the different problems illustrated
by the concomitant presence of metastatic cerebral
carcinoma and a glioma in the same individual. Cases
I and 3 exemplify instances of a glioma that was dis-
covered at necropsy only and which harboured one of
several metastatic deposits from a known bronchial
carcinoma. Case 2 presented the different picture of a

Mork, Rubinstein
patient from whom a primary intracranial glioma had
been subtotally removed and who subsequently devel-
oped metastases from an unsuspected bronchial car-
cinoma: the residual intracranial tumour was found
at necropsy to harbour metastatic tumour deposits:
This case is of clinical interest in that renewed neu-
rological signs attributable to brainstem and cere-
bellar involvement could have been due to the
unsuspected presence of carcinomatous deposits in
the ependymoma.
Only one example of glioblastoma and two of oli-

godendroglioma have so far been reported as har-
bouring metastatic tumour from respectively thyroid
carcinoma, 1 2breast carcinoma, 13and melanoma. 4
Critical review of those reports suggests that only
Strang's'3 case, that of a mammary carcinoma metas-
tasising into an oligodendroglioma, is probably
acceptable. However, anatomical verification is lack-
ing in that case. The case reported by Posnikoff and
Stratford12 is in our view questionable. They
described a grade IV astrocytoma containing highly
cellular foci which they interpreted as "carcinoma
cells" and which more likely represent epithelial-like
formations of anaplastic glioma cells, like those
reported by Kepes et al'5 and by Galloway and
Roessmann.'6 As illustrated in their figures and as
admitted in the text, the anaplastic cell clusters
described by Posnikoff and Stratford did not resem-
ble the structure of a papillary carcinoma which they
encountered on postmortem examination as an inci-
dental microscopic finding in the grossly atrophic
thyroid. Furthermore, metastatic deposits were not
found in any other site of the body. Neither can the
case of Farnsworth,14 reported as a regressive mela-
noma metastasising to an oligodendroglioma, be
accepted without reservations as the glioma was
poorly documented and the capacity of a metastatic
intracerebral melanoma to mimic the appearances of
glioma is well-known.'7
The three cases reported here are not open to those

strictures because (1) complete necropsy documen-
tation on both the primary carcinoma and the meta-

Table Main features ofpatients with primary bronchial carcinoma and metastasis to an intracranial glioma. Post-mortem
examination was performed in all cases

Histology
Age Location Craniotomy Metastasis

Patient (yr) Sex ofglioma performed Glioma in glioma
I (C2940) 44 M Midline cerebral No Anaplastic astrocytoma Poorly differentiated

adenocarcinoma2 (C357) 59 M 4th ventricle Yes* Ependymoma Oat-cell carcinoma
3 (C274) 38 M Occipital Yest Moderately anaplastic

astrocytoma Adenocarcinoma
*Craniotomy for 4th ventricle ependymoma.
tCraniotomy for cerebral metastasis.
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static deposits is available; (2) the metastases were
multiple and occupied both the extraneural tissues
and parts of the brain uninvolved by the concomitant
glioma; and (3) in -all -cases the glioma and the
included metastasis were cytologically quite distinct.
No causal relationship can be invoked for the exis-

tence of two different neoplasms in the same patient
in these cases; the presence of a primary glioma and of
a visceral malignancy should be regarded as coin-
cidental. Data on the aetiology and incidence of mul-
tiple primary cancers are not readily available,
although the subject has recently been extensively
reviewed. 8 Generally, the chances ofa patient having
multiple primary neoplasms increase with age and
length of survival. In view of the high incidence of
bronchogenic carcinoma and the frequency of central
nervous system (CNS)-metastasis in this form of can-
cer it is perhaps surprising that documentation of a
metastasis to a glioma should be so exceptional. Nec-
ropsy series indicate a high frequency in the incidence
ofcerebral metastases from bronchial carcinoma. In a
necropsy series from the Montefiore Hospital, New
York, of 3359 patients with primary malignant
tumours outside the CNS, 34 4% of the patients who
died of pulmonary carcinoma had cerebral metasta-
ses. 9 Among the 71,006 males and 24,080 females
who died of lung cancer in the US in 197820 the num-
ber of patients with CNS metastases can be estimated
to be about 30,000. Another major contributor to
metastatic cerebral disease is mammary carcinoma,
which was responsible for 34,600 deaths among US
women in 1979:20 here the frequency of cerebral
metastasis was estimated at about 25%.2" In patients
with malignant mel&noma 75% have been recorded
to have CNS metastases at necropsy.22
Most reported cases of cancer metastasising to an

intracranial neoplasm have so far been examples
of breast, lung or prostatic carcinoma into
meningiomas9 and schwannomas.8 Hypophyseal ade-
noma has also been reported to be the intracranial site
of a tumour-to-tumour metastasis.7 We have been
privileged to examine an example of metastatic
prostatic adenocarcinoma into a recurrent cerebellar
capillary hemangioblastoma in a 76 year old male
(courtesy of Dr RO Barnard, London).

It is, however, possible that the manifestations of
tumour-to-tumour metastasis, as exemplified by our
cases of metastatic carcinoma into a glioma, may
becomes less uncommon in view of the high frequency
of cerebral metastases from the most common forms
of malignancy, the improved therapeutic control of
neoplastic diseases and the prolonged survival of can-
cer patients.
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