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Two primary brain tumors,
meningioma and
glioblastoma multiforme,
in opposite hemispheres of
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Summary We report a case with double primary intracranial
tumors of different cell types without phacomatosis. The patient was
hospitalized due to progressive memory impairment, headaches,
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dysarthria and right hemiparesis. Initial computed tomographic (CT)
examinations revealed a large hyperdense tumor over the right
frontal lobe, suggestive of an extra-axial meningioma. Additionally,
there was unusual brain edema in the contralateral hemisphere that
subsequently proved to originate from an intrinsic tumor. Staged
craniotomies were used to treat the patient. Pathological examina-
tions confirmed the two tumors to be a meningioma and a glio-
blastoma multiforme, respectively. The patient made an uneventful
recovery after treatment. Although meningioma and glioma repre-
sent two common primary intracranial tumors, the simultaneous
development of the two tumors is rare. A randomly occurring event
most likely accounted for this linkage in the patient. We suggest that
extraordinary brain edema far remote from the primary brain lesion
warrants special attention for identifying other potentially unde-
tected lesions. © 2002 Elsevier Science Ltd. All rights reserved.
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INTRODUCTION

Glioma and meningioma are two common brain tumors, which
constitute approximately 58 and 20% of all primary intracra-
nial neoplasms, respectively.! The two disease entities have a
nearly contrary clinical outcome due to different biological
behaviors, in which meningioma, being a fairly benign growth,
has the potential, by chance or other etiologies, to associate
with numerous other lesions in the brain and elsewhere.
However, the simultaneous occurrence of meningioma and
gliotic tumors in a patient is extremely rare.>”

Early in 1938, Cushing and Eisenhardt described a patient
who had radiological findings highly evident of a diagnosis of
concurrent meningioma and glioblastoma multiforme.® In
1991, Spallone et al. reviewed a total of 111 cases with this
linkage in the cumulative literatures and disclosed 24 cases
reported in the computed tomographic (CT) era.’ A significant
number of these cases were, however, found to be associated
with cranial radiotherapy or phacomatosis.>”® An association
with multiple primary intracranial tumors of different histolo-
gical types not relating to radiotherapy or phacomatosis is a
rare event.

Certainly, the true incidence of this association may be much
higher, because many cases may have a silent clinical course
throughout the patients’ life or have been identified but not
reported in the literature. Nevertheless, an annual incidence in
the general population can be expected to be much less than 1
per million, solely based on the annual incidence rates of 10—15
cases per 100000 who develop primary brain tumors.”!°

We herein describe an additional case with simultaneous
meningioma and glioblastoma multiforme in opposite hemi-
spheres without radiotherapy or phacomatosis. Clinical mani-
festations, characteristic imaging findings and possible
mechanisms, as well as the treatment results are discussed.
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CASE REPORT

A 70-year-old female was admitted to the hospital due to
progressive headaches, dysarthria and hemiparesis of the right
limbs. The patient had been in excellent health until 2 months
previously, when she experienced a 15-minute episode of
involuntary right-hand movements, speech difficulty and an
intense headache. After that time she also noted difficulty in
concentrating on daily activities, frequent forgetfulness and
severe morning headaches. Three days before admission, she
had a similar episode of involuntary movements which resulted
in the sequelae of right-limb clumsiness and dysarthria.

Upon admission the patient was alert, in moderate distress
but cooperative. She lived in a downtown area of southern
Taiwan where people, including the patient, have a diet of
processed meat, vegetables and sausage. The medical and family
history was otherwise unremarkable. Neurological examina-
tions revealed bilateral papilledema, mild right hemiparesis
involving the face more than the limbs, hyperactive right-sided
reflexes and bilateral Babinski signs. The rest of the physical
and neurological evaluation was within normal limits except for
moderate homonymous hemianopsia on the left.

The initial CT scan showed a large, well-defined hyperdense
tumor over the right frontal lobe, suggestive of an extra-axial
meningioma. In addition, there was unusual brain swelling
localized in the contralateral temporo-occipital region (Fig. 1A).
After the injection of contrast medium, this brain swelling,

Fig. 1 Preoperative non-contrast CT showing (A) one well-defined right
frontal lesion and unusual localized brain edema of the left temporo-occipital
lobes. After the injection of contrast medium, (B) the other large

but intrinsic tumor was identified.
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far remote to the meningioma, was proven to originate from
the other large intrinsic tumor mass (Fig. 1B). A therapeutic
protocol of staged bilateral craniotomies was, therefore, plan-
ned to treat the patient.

Three days after admission, the patient underwent a temporo-
occipital craniotomy; through a 2-cm transverse corticectomy,
an intrinsic tumor, measuring 4 x 4 x 4 cm?®, was identified 1 cm
deep to cortex. This tumor was subtotally removed due to an ill-
demarcated margin and high vascularity. Pathological exam-
inations proved the tumor to be glioblastoma multiforme (Fig.
2A). One week later she underwent a right frontal craniotomy
to remove the extra-axial tumor. A well-defined solid tumor,
4x3x3cm’ in size, was extirpated, as well as the attached
dura. Pathological examinations confirmed a diagnosis of
meningioma (Fig. 2B).

After surgery, this patient made an uneventful recovery
without new neurological impairment. Over the subsequent
3 months she continued to receive adjuvant radiation therapy
to the whole brain up to 5400 rads, but declined the advice to
receive any regimen of chemotherapy. The patient was treated
with carbamazepine with no further seizures occurring post-
operatively. She maintained independent daily activities during
the majority of her life after treatment, but died of recurrence of
the glioblastoma multiforme 14 months later.

Fig. 2 Pathological examinations of the patient consisted of sections of
(A) a glioblastoma multiforme, in which the cerebral cortex was infiltrated
by varied hyperchromatin cells with the characteristic necrosis,
pseudopalisading and vascular proliferation (hematoxylin and eosin
staining; original magnification, x100), and (B) a meningioma composed
of plump spindle cells with focal whorl formation and the psammoma body
(hematoxylin and eosin staining; original magnification, x200).

© 2002 Elsevier Science Ltd. All rights reserved.



DISCUSSION

Several hypotheses have been proposed to link the occurrence
of two (or more) primary intracranial tumors of diverse
germinal origins in the same individual but none have gained
conclusive support.>*3 A common stimulus or causal agent has
been suggested to explain the formation of both the mesodermal
and the ectodermal neoplasms.!'"'* Additionally, the obser-
vation that 32% of the reported cases had their tumoral loca-
lization in juxtaposition raises the possibility that one tumor
may act as an irritating agent for the local proliferation and
growth of the other.*> Moreover, other authors have advo-
cated that a purely coincidental event most likely accounts for
this association.'* !¢

In the present case, we could not completely exclude the
possible relevance of the carcinogen N-nitrosamine, which has
frequently been assessed to arise from processed pork meat and
fired bacon, as well as other stimulating agents.'!!3

Additionally, a non-adjacent tumoral relationship in the
present case could not be explained by the notion that either of
the two tumours might act as an irritating agent for the for-
mation of the other.™'7"'® Accordingly, this pattern of tumoral
association most likely represented a purely coincidental event.

A mismatch between clinical and radiological findings
should prompt a survey for other undetected subtle lesions.
This suspicion should also be kept in mind in dealing with a
case that has unexpected clinical deterioration either prior to or
following the removal of an intracranial neoplasm.’ Given the
fact that only four out of 24 patients were reported in the CT
era as having a preoperative verification of both tumors, it
seems evident that recognition of one intracranial lesion may
lead the clinical practitioner to overlook other coexisting brain
lesions.> Moreover, it has been suggested that the brain edema
around a meningioma should be under observation for the first
postoperative year; if it enlarges, further intervention, such as a
biopsy, is indicated to identify potentially coexisting and/or
newly transformed lesions.”

An interesting aspect in dealing with such a case is to
determine which tumor should be operated on first, or whether
both in one session is appropriate. In the present case, we used
staged surgical approaches in which the glioblastoma multi-
forme was operated on first due to its larger size and greater
mass effect of the lesion. We simply followed the standpoint
that the lesion causing the main neurological symptoms should
be removed first and foremost, whether it is a meningioma or
an astrocytoma.’ In contrast, it has been suggested that one
should remove the meningioma first or both the tumors in one
session, provided postoperative brain swelling is avoided
during the resection of a malignant brain tumor. This pattern of
postoperative brain swelling may lead to a grave result in a case
with decreased brain compliance caused by a coexistent con-
tralateral lesion.>'® Thus, the management priority for two
tumors, located far apart from each other, may need a case-by-
case evaluation. Our results, however, did not support that the
removal of the glioma first was followed by a very poor result in
terms of postoperative survival.

Another controversial issue is the need for surgical resection
versus conservative management to treat benign lesions in
patients who have a verified glioblastoma multiforme. Certainly,
one may leave the meningioma in place, thus decreasing
potential morbidity caused by surgical treatment. The short
expected life span of such a patient may also preclude the need
to resect the remaining tumor, even if it has a benign histology.
We, however, opted to resect the meningioma in the present

© 2002 Elsevier Science Ltd. All rights reserved.
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case, because the lesion was considered to be symptomatic,
easily accessible by surgery, and large enough in size to warrant
surgical decompression. We did not know whether this con-
tralateral surgical approach could create significant brain
decompression and improve the life span and/or the quality of
daily activities in this kind of patient. The removal of this
benign brain tumor was regarded as an option of treatment
modalities. It should be emphasized that a simultaneous
asymptomatic lesion, or a deep-seated and/or complex benign
brain lesion which may require a more radical procedure for
resection and place vital structures at risk during treatment, is
not a worthwhile surgical intervention.

In summary, we report a rare case with two diverse primary
brain tumors located far apart from each other. A randomly
occurring event most likely accounted for this pattern of
tumoral linkage. It is emphasized that radiological evidence of
extraordinary brain edema, far remote from the primary lesion,
warrants special attention in terms of identifying other poten-
tially undetected lesions.
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