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Cystic Meningiomas:
Report of Three Cases
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ABSTRACT
Although intracranial meningiomas are usually solid and firm tumours, some
are associated with diagnostically confusing cysts. In this article, we present our
experience from three of our patients with cystic meningiomas and discuss the
characteristics of these lesions. We detected type two cysts in our first and third
cases, and a type one cyst in the second case, according to the Nauta
classification. Contrast enhancement of the cyst wall was detected in our third
case and an atypical meningioma was diagnosed histopathologically. We
conclude that the contrast enhancement of the cyst wall might be a predictive
factor for a malignant meningioma. The cyst wall should be completely
removed in these patients to prevent tumour recurrences.
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INTRODUCTION
Cystic meningiomas are quite rare, accounting for 2% to 4% of all
intracranial meningiomas. Since they may mimic metastatic neoplasms,
hemangioblastomas, neuroblastomas, and glial tumours with cystic
components (glioblastoma multiforme, or cystic astrocytoma) and
occasionally only the final pathological examination will define the
diagnosis, knowledge and recognition of the typical features of these
lesions are important (1, 2, 4, 9, 10, 13, 14, 15). In this article, we present
our experience from three of our patients with cystic meningiomas, and
discuss the characteristics of these lesions.
CASE REPORTS
Case 1
A 58-year-old man was admitted to our clinic for tonic-clonic
seizure. His neurological examination revealed confusion, aphasia and
right-sided hemiparesis. Computed tomography (CT) and magnetic
resonance imaging (MRI) studies demonstrated a cystic tumour in the
left middle cranial fossa which had a dural attachment in contrast
enhanced images (Figure 1A, B). A preoperative diagnosis of cystic
meningioma was made. At surgery, we observed a peritumoural cyst
containing xanthochromic fluid, which surrounded the tumour mass. It
was attached to the dura and bone, was wholly extracerebral, and was
separated from the surrounding normal brain by a cystic wall. The
tumour was completely removed with its dural attachment via a
frontotemporal craniotomy. Histopathological studies showed a
meningothelial meningioma. After an uneventful post-operative
course, the patient was discharged on the 7th post-operative day. There
was no residual tumour or cyst in follow-up contrast enhanced CT scan
(Figure 1C).
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Figure 1: Axial (A) T1-weighted MRI of the brain revealing a cystic tumour in the left middle cranial fossa. Coronal (B)
T1-weighted gadolinium-enhanced MRI of the brain revealing a dural attachment. Postoperative axial (C) contrastenhanced CT scan shows no residual tumour or cyst.

Case 2
A 48-year-old woman presented with the
complaint of headache for 3 months. Her
neurological examination was normal. Both CT and
MRI images revealed a tumour in the right
parietooccipital region with several cysts in the mass
and a wide surrounding area of cerebral oedema.
The tumour enhanced with gadolinium (Figure 2A,
B). A preoperative diagnosis of cystic meningioma
was made, but a glial tumour was also considered in
the differential diagnosis. During surgery, we
observed intratumoural cysts filled with dark brown
or dirty yellow fluid. Intraoperative frozen section
was taken from the cyst wall and solid component,
and both were diagnosed as a benign lesion. The
tumour was completely removed with dural
attachment via a parietooccipital craniotomy. The
final histopathological examination revealed the
A
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diagnosis of a meningothelial meningioma. The
postoperative course was uneventful and the patient
was discharged on the 7th postoperative day. There
was no residue in follow-up CT scan with contrast
enhancement (Figure 2C).
Case 3
A 45-year-old male had a tonic-clonic seizure 2
months before admission, but he did not seek
medical evaluation until admission. Two days before
admission, he had two seizures again and was
referred to our hospital. Neurological examination
revealed confusion, left-sided central facial palsy,
and mild left hemiparesis with mental slowness. A
tumour in the right frontoparietal region with
peritumoural cyst and large surrounding cerebral
oedema was seen in MRI images. The mass, its
attachment to dura and the cyst wall were all
strongly enhanced with gadolinum (Figs. 3A, B). A
C

Figure 2: Axial (A) T1-weighted MRI shows a tumour in the right parietooccipital region with several cysts in the mass
and a wide surrounding area of cerebral oedema. Sagittal (B) T1-weighted MRI image shows enhancement with
gadolinium. Postoperative axial (C) contrast-enhanced CT scan shows no residual tumour or cyst.
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Figure 3: Axial (A) T1-weighted MRI shows a tumour in the right frontoparietal region with peritumoural cyst and large
surrounding cerebral oedema. Sagittal (B) T1-weighted MRI revealing that the mass, its attachment to the dura and the
cyst wall are all strongly enhanced with gadolinium. Postoperative axial (C) contrast-enhanced CT scan shows no residual
tumour or cyst.

provisional diagnosis of right frontal cystic
astrocytoma was made.
However, cystic
meningioma, high grade glial tumour and brain
abscess were also suggested in the differential
diagnosis. At, surgery, we observed a peritumoural
cyst containing xanthochromic fluid, which
surrounded the tumour. Intraoperative biopsy was
taken from the cyst wall and solid component, and
both were reported by the pathologist as a malignant
lesion. The tumour was therefore completely
removed together with the cyst wall via a
frontoparietal craniotomy. The tumour was soft and
vascular. The final pathological findings revealed
atypical meningioma. Postoperatively, the patient
had a mild left hemiparesis, which completely
resolved after 2 months with no evidence of tumour
recurrence (Figure 3C). One year follow-up revealed
a normal neurological examination and no signs of
tumour recurrence.
DISCUSSION
Meningiomas are common benign tumours
accounting for 13 to 18% of intracranial neoplasms.
The use of CT and MRI has greatly improved our
ability to locate and identify the tumour with dural
attachment, with a histological predictive accuracy
approaching 90%. However, improved imaging
techniques can not eliminate diagnostic confusion
between cystic meningiomas and some other
intracranial tumours (2, 4, 9).
Cystic meningiomas are not commonly
encountered tumours. Fortuna et al. (6) have
reported 177 patients with cystic meningioma
including their own 22 patients, and these 22

account for only 1.7% of 1313 intracranial
meningiomas operated on during 36 years up to 1988
at their institution. In 1938, Cushing and Eisenhardt
(3) reported 13 (4.2%) patients with cyst formation in
their series of 313 intracranial meningiomas. Parisi et
al. (10) reported that 7 (4.6%) of 152 meningiomas
were cystic, and the incidence has been stated to be
as high as 7%. Jung et al. (7) reported 21 (5.5%)
patients with cystic meningioma of 365 intracranial
meningiomas.
Penfield (11) was the first to describe cyst
formation in a meningioma. Rengachary et al. (12)
recognized only two kinds of cysts: 1) intratumoural
cysts and 2) peritumoural cysts, depending on
whether the cyst is lined by meningothelial cells.
Nauta et al. (8) classified cystic meningiomas into
four types according to the site of the cavity: 1)
centrally located intratumoural cyst; 2) peripherally
located intratumoural cyst; 3) peritumoural cyst in
the adjacent parenchyma; and 4) peritumoural cyst
between the tumour and the adjacent parenchyma.
We detected type 2 cysts in our first and third cases;
while a type 1 cyst was detected in the second case
according to the Nauta classification.
It is difficult to diagnose cystic lesions
preoperatively. Ferrante et al. (5) reviewed 166 cystic
meningiomas reported in the literature and noted
that a correct preoperative diagnosis was made in
12.6% of cases by angiography and in 37.9% by CT
scan. Meningiomas are often isointense with the
brain on both T1- and T2-weighted images, but are
usually well demonstrated with contrast injection.
An MRI shows the presence of a dural attachment,
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extra-axial location, and cerebral oedema better than
CT. Demonstration of the thickening of the dura
(dural tail) with MRI is sometimes a useful clue for
the preoperative diagnosis of a cystic meningioma
(9, 14). However, cystic meningiomas may not be
differentiated from partly enhanced glioma or
metastasis on MRI because of their nonenhanced
cysts and focal oedema (2, 5, 13). The CT appearance
of cystic meningioma with surrounding oedema as
in our second and third patients may mimic that of a
glial tumour with cystic or necrotic change.
Since the extraaxial location of the mass can be
seen easily, a preoperative MRI is more useful than
CT for appropriate surgical planning. Coronal MRI
scan will help to visualize the enhancing mural
nodule and its attachment to the falx or the dura.
Some authors state that the existence of a dural
attachment in cystic meningiomas is not very
common (1, 2, 3, 5, 8, 15). However, we detected
dural attachment of the tumour in two cases. In the
third case, the cyst wall was enhanced with contrast
medium, which is a rare feature. In this patient, the
histopathological diagnosis was malignant
meningioma. Therefore, in our opinion, contrast
enhancement of the cyst wall might be a predictive
factor for malignant meningiomas.
The surgical removal of the cyst wall of cystic
meningiomas is controversial, but total surgical
removal is recommended (1, 7).
CONCLUSION
The preoperative diagnosis is essential in cystic
meningiomas since it will certainly affect the
surgical strategy and outcome of these patients. If
dural attachment or dural tails are detected on
radiological evaluation, these may improve accuracy
in diagnosis of cystic meningiomas. The contrast
enhancement of the cyst wall might be a predictive
factor of a malign meningioma. In these patients, the
cyst wall should be completely removed to prevent
tumour recurrences.
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