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Summary

The simultaneous occurrence of meningioma and glioma is ox-
tremely rare. Three new cases and 54 adequately described in the
literature are analyzed. Clinical diagnosis may be difficult due to
discrepancy between clinical and radiological findings. Unexpected
clinical deterioration following removal of a tumour and relapse
simulating recurrence may occur. The introduction of CT technology
does not seem to have offered the expected contribution to the early
diagnosis of these coincidental lesions, at least before the introduc-
tion of the newer generation scanners or MRI. While removal of
both tumours in one session yielded the best results, surgery for the
sole glioma appeared to be associated with an unacceptably high
mortality. Although several actiopathogenetic hypotheses have been
suggested Tor explaining this curious association, coincidental men-
ingioma and glioma are most likely to be different primary brain
tumours occurring randomly in the same individual.

Keywords: Glioma; meningioma; coincidental intracranial tu-
MOours.

Introduction

The simultaneous occurrence of different primary
brain tumours is a rare event which poses obvious
problems of diagnosis and management.

The exclusion of cases occurring in patients with
stigmata of “‘systematic hamartoblastomatoses’ such
as von Recklinghausen’s disease, von Hippel Lindau’s
disease, tuberous sclerosis® as well as “satellite tu-
mours” (that is little discontinuously growing neo-
plasms possibly stimulated by a larger tumoural lesion,
whether or not histologically related)'”, “collision tu-
mours” and gliosarcomas?, makes multiple histologi-
cally different primary brain tumours occurring in the
same individual rather uncommon.

In this group of multiple brain tumours, the asso-

ciation of meningioma and glioma represents the most
common variant?® 4749,

A review of the literature disclosed 111 cases of
coincidental intracranial glioma and meningioma, to
which we add three additional cases which we observed
recently. The rarity of these occurrences and the prob-
lems in the diagnosis and management of this patho-
logical condition, prompted the present report.

Case Material

We carefully reviewed the literature and found 111 cases reported
from 1936 to date, but considered for the purpose of the present
study only 54 of these instances. We excluded from the present review
33 cases whose clinical details were incomplete® 8 28, 34 43. 63. 64,75, T

Table 1. Sex and Age in 54 Cases from the Literature and in the Three

Presenr Cases
v [T 26
F N

n. of cases
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Table 2. Localization of Adjacent Twumowrs in 18 Patients

Meningiomas Gliomas

Hemispheric ot 165 14,17, 19,29, 42,48,
S1. 57, 7L, 73, R

Convexity 164 14. 17, 15,29, 48, 51, 57,

71,73, 81
Falx/corpus callosum | 1%
Parasagittal * —
Sphenoid wing
basal frontal lobe 173 133
Peritorcular 2 =
Subtentorial — =
Cerebello-pontine angle — -
Other = =
Total 19 * 18

* The case reported by Zbrojkiewicz et @l. harboured a second
contralateral meningioma.

Table 3. Localization of Non-Adjacent Turmours in 39 Patients

Meningiomas Gliomas
Hemispheric =t 3] 1011, 17.19,23,24,25,
35, 40, d3, 47, 55, 56, A1, A%,
&7, 64, 72, 73, ?U‘ Spal—
lone et al. (C. nr. 1,
2, 3)
Convexity {7 1.7 10037, 19,22, 24,25, 7, 22

43, S5, 56, 65, 67, 68, 72

Spallone et af. (Case

nr. 13

412,19, 40, 79 51,11, 16,19, 66

Falx/corpus callosum

Parasagittal 41%:% Spallone et af. 17°
(Case nr. 2)
Sphenoid wing/
basal frontal lobe o BT =
Peritorcular 2] -
Subtentorial 167 s
Cerebello-pontine angle 23519 —
Other 61 19 23 4L 61’ Spal- 5 13 15041
lone et al. (Case nr.
3)
Total 40 * 46 **

* The patient reported by King and Botton harboured two
meningiomas.
** Five patients reported by Brihayve er a/. (two), Kirschbaum
(three), Kunft and Piotrowski (three), Madonick and Shapiro (two)
and our case nr. 3 (two) harboured multiple glial tumours. '

80, 11 cases whose meningeal tumours showed features of histological
malignancy™ 3% 32 62.63.78. 8 cazes in which one of the tumours could
have been induced by radio therapy'® % 3 5% 874 5 cages of dem-
onstrated von Recklinghausen’s disease!® % 96 5 77 4 cases of
“mixed’” (mesenchymal and neuroepithelial tumours!* #7078, 2 cages

Fig. 1. Contrast enhanced CT scan, showing a hyperdense right par-
ieto-occipital lesion with marked oedema extending anteriorly (thin
black arrows). The scanty visible isodense right temporal lesion (large
arrowheads) was not recognized at first

in which one tumour involved the spine’ % 2 cases in which the
development of the meningioma was related to previously occcurring
operative trauma®® 25,

The relevant details concerning the 57 thoroughly documented
cases are summarized in Tables 1-3. These include also our three
recently observed patients, who are briefly reported in detail.

Case /. A 47-year-old man presented on admission with a one-vear
history of generalized seizures associated with intellectual impair-
ment. Neurclogical examination disclosed a left homonymous hemi-
anopia, with bilateral papilloedema. A Computenzed Tomography
{CT) scan, unfortunately of poor quality, showed a right parieto-
occipital mass with marked contrast enhancement (Fig. 1). Right
carotid angiography showed upwards displacement of the Sylvian
vessels and a fair blush (Fig.2 A, B). Through a right occipital
craniotomy, a convexily psammomatous meningioma was com-
pletely removed. The postoperative course was uneventful and the
patient was discharged meurclogically intact except for the hom-
onymous hemianopia. 15 months later, the patient developed a left
hemiparesis and bilateral papilloedema and was readmitted. A dish-
omogeneous right temporo-parietal lesion surrounded by marked
oedema was demonstrated by CT scan (Fig. 3). Subtotal excision of
an infiltrating and deeply located neoplasm of the temporal lobe was
performed by a right temporo-parietal craniotomy. The histological
diagnosis was grade I1 astro cytoma. After uncomplicated recovery,
the patient was discharged with the sole persistence of the visual
field defect present on admission. Appropriate radiation and chem-
otherapy was prescribed. 8ix months later, on a “‘routine” control,
a CT scan failed to show any sign of recurrence. Recurrent tumour
developed subsequently leading lo death 18 months later

Case 2. A man aged 33 was admitled in January 1985, with a de-
pressive-anxiety syndrome of one-year duration as his chief com-
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Fig. 3. Contrast enhanced CT scan performed with another scanner
(sides are inverted) 15 months after surgery; a right deep temporal
lesion is demonsirated (arrows). Remarkable is also the presence of
a CSF collection at the site of the previous craniotomy

plaint. An episode of generalized seizure had occurred two months
before. Neurological examination showed a right homonymous in-
ferior quadrantinopia and an impairment of mentation, A CT scan
performed elsewhere showed a right frontal parasagitral mass, most
probably a meningioma. In view of the clinical findings, the patient
underwent a second CT scan which disclosed another lesion in the
left temporo-occipital region (Fig. 4 A, B). Through a right frontal
craniotomy and the endothelial parasagittal meningioma was re-
moved as a first step. As a second step, 40 days afier the first
operation, and left occipital lobectomy was performed and a glio-
blastoma was partially removed, Radiation therapy on the location
of the glial tumour was prescribed. The patient died of recurrence
one year later.

Fig.2. Right carotid angiogram;
A~P (A) and lateral (B) views dem-
onstrating an upward displacement
of the Sylvian vessels

Case 3. A 48-year-old man was first seen in May 1986, with a 4-
months history of headache and confusion. A contrast CT showed
a left deep paraventricular hypodense lesion — possibly a glioma
— as well as a retrosellar mass extending io the cavernous sinus,
with the CT characteristics of a meningioma (Fig. 5). A stereotactic
biopsy of the paraventricular lesion gave evidence of a malignant
astrocytoma. The patient refused open surgery and went to Freiburg
(Prof. Mundinger), to have intracavitary stereotactic irradiation of
the gliomatous lesion. This was performed in June 1986, when 10.000
rads of I-125 were delivered to within the tumour. This was followed
by 4.000 rads whole-brain irradiation. The patient underwent sub-
sequently two full courses of BCNU chemotherapy and enjoyed good
health until December 1986 when confusion and headache reap-
peared. A control CT showed again the possible parasellar menin-
gioma, an area of decreased density in the left paratrigonal region
but also demonstrated an ovalar mass in the left insular region
dishomogenously enhancing with contrast (Fig. 6). In Januvary 1987
the patient again underwent stereotactic biopsy of the intracerebral
masses in Freiburg. By that time the mass in the left insular region
had progressed considerably. Histological examination of this lesion
showed a malignant astrocytoma remarkably similar to the first
biopsied lesion. The possible meningioma in the retrosellar region
never appeared to be symptomatic, therefore neither direct attack
nor biopsy were considered. Despite intracavitary 7.000 rads irra-
diation of the second mass, no evident improvement was noticed.
The patient progressively deteriorated thereafter, and died two
months later. Autopsy confirmed the presence of the two discontin-
uous gliomatous masses and showed the hyperdense lesion to be a
fibroblastic meningioma.

Discussion

Incidence: Multiple intracranial tumours represent
4 to 8% of all brain neoplasm!'® “°, In particular, ap-
proximately 8% of the glial tumours may occur si-
multaneously in more than one location®!. As to men-
ingeal tumours, the rate of multiple occurrences varies
from 1 to 6% in different series'® *% 3¢, However it is
well recognized that the association of meningioma and
glioma in the same patient represents a rare cvent.
Extensive search of large autopsy series might perhaps
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Fig. 4. Contrast enhanced CT scan; A)
right frontal parasagittal meningioma; B)
left temporo-occipital glioma

Fig. 5. Contrast enhanced CT scan
showing: A) an irregularly ring-
shaped hypodense lesion situated in
the left posterior paraveniricular re-
gion; B) hyperdense homogeneously
enhancing retrosellar mass extending
to the left cavernous sinus

Fig. 6. Contrast enhanced CT scan (performed 7 months later with
another scanner (sides are inverted) showing besides the lesions al-
ready demonstrated in the previous CT scan, another ovalar mass
in the left insular region; the retrosellar mass appears to be unchanged
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increase the number of cases of association of men-
ingioma and glioma, particularly if onc considers that
such cases may be discovered incidentally during *‘rou-
tine” autopsy, more often than expected™ *.

Pathogenesis: The occurrence of two (or more) primary
intracranial tumours of diverse germinal origin in the
same individual is undoubtedly an intriguing fact the
pathogenesis of which is still a matter of debate. Several
hypotheses have been advocated in the past: the Cohn-
heim’s theory on a multipotential oncogenic role of
embryonal rests®™ 27 32 3%:¢7 a5 well as a supposed “ge-
netic link™ between the two histologically different
tumours''. Both these hypotheses do not seem to be
relevant any more® . Other factors, such as chro-
mosomal abnormalities, allergies, handedness also do
not seem to play any role in the pathogencsis of ¢o-
incidental brain tumours®. Accordingly, the association
of meningioma and glioma is considered purely coin-
cidental by most authors': 4% 51. 3, 84,76,

However, the fact that in one third of the cases
reported in the literature the two tumours were adja-
cent, demands a possibly different explanation. There-
fore, the possibility that one of the tumours acts locally
as a irritating factor ultimately inducing ancther his-
tologically unrelated neoplasm has also
suggested!® 2% 51 53,

been

Clinical - radiological findings: Clinical presentiation of
coincidental meningioma and glioma shows several fea-
tures which may well explain the commonly observed
difficulty in the clinical diagnosis! 2% 40> 4% 21 79 in.
cluding: discrepancy between clinical and radiological
findings, as well as among the data of the different
neuroradiological examinations; incidental discovery
of the asymptomatic tumour during surgery for the
symptomatic lesion or during ‘‘routine’” autopsy; un-
expected clinical deterioration either previous to or fol-
lowing removal of the symptomatic neoplasm; relapse
of clinical signs at a long interval after removal of one
lesion, simulating recurrence.

Based on the reported cases in which clinical symp-
toms were described in detail and clinical diagnosis of
localization of the two non-adjacent lesions was rea-
sonably possible prior to surgery, we have found that
— as expected — meningiomas alone are symptom atic
less frequently (5 cases), than gliomas alone (10 cases).
On the other hand, when both neoplasms were clearly
responsible for the clinical symptoms (9 cases), the
glioma more often became symptomatic first.

Out of the 24 cases reported in the CT era, only
four were actually diagnosed by CT scan'?: 5 7. We

Table 4. Post-operative Survival

[
[=]
T

w
T

‘H|"

1

mean postop survival (month}

LT ezl
7 14 7
n. of cases
non-adjacent non-adjacent
adjacent tumours Z tumours
D tumours m:l meningioma & glioma
removed first removed first
are not aware of any case of coincidental meningioma
and glioma reported so far in which MRI has been
performed.

¥
T

Management and results: In 26 cases submitted to sur-
gical treatment detailed clinical and follow-up data
were available. These are briefly summarized in Table 4.

The longest post-operative survival was observed in
those cases where adjacent location of tumours allowed
removal of both lesions in one session. In non-adjacent
tumours, removal of glioma, either first or alone, was
followed by very poor results in terms of postoperative
survival. Therefore it seems wise to remove the men-
ingioma first, provided this does not carry a significant
surgical risk. Post-operative radiation and/or chemo-
therapy are routinely performed following removal of
the gliomatous mass. Our policy was arranged accord-
ingly.

Conclusion

It has been speculated that the association of mul-
tiple different intracranial tumours might represent a
“forme fruste” of central neurofibromatosis. But no
proof of this hypothesis has been given so far. Tt also
has been suggested that the meningioma itself might
have acted as oncogenic stimulus to the development
of the glial tumour or “vice versa™ in those cases, in
which the two tumours are adjacently located. But the
fact, that adjacent location occurs only in about one
third of the reported cases, speaks against this as-
sumption. It also cannot be supported by any other
findings.

Therefore it is most likely, that the simultaneous
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occurrence of meningioma and glioma in a single in-
dividual, as already stated by several authors, is not
related causally but only randomly.
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