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Clear cell meningiomas: A short series of two patients and literature review
Adrian Kelly, Nomthandazo Dube, Patrick Lekgwara

Clear cell meningiomas comprise <1% of meningiomas and are classified 
as World Health Organization (WHO) grade II tumors (1). Described 

as having a benign looking histology but aggressive behavior with a 60% 
recurrence rate the specific histological features that characterize these 
tumors include polygonal cells with clear cytoplasm; interstitial collagen 
bundles and inconsistent whorl formations (2). The tumoral cells contain 
abundant glycogen which stains strongly positive with periodic acid Schiff 
staining, are epithelial membrane antigen positive and vimentin positive 
(3). As a rare subtype of meningioma most of the literature on clear cell 
meningiomas describes isolated case reports or a short series with few patient 
numbers (4-6).

METHODS

We present a short series of two patients, both in their 5th decade of 
life, whom presented to our neurosurgical unit. Both patients had a 
comparable duration of symptoms suggestive of an intracranial space 
occupying lesion. Radiological investigation revealed each patient to 
have a single large supra-tentorial dural based lesion, one of which was 
right occipito-parietal and the other was right fronto-temporal. Both of 
these lesions showed remarkably similar imaging characteristics. Both 
patients were medically optimized and taken for surgical resection of 
their lesions. Gross total resection was achieved in one patient while a 
subtotal resection was achieved in the other patient. Histo-pathological 
analysis confirmed both lesions to be clear cell meningiomas. Both 
patients were referred for adjuvant radiotherapy and at one year post 
surgery both patients had no tumor progression. 

Patient A

A 55 year old female presented to our neurosurgical unit with a six 
month history of progressive right occipital headache associated 
with nausea. This was complicated by a two month history of rapidly 
decreasing visual acuity in both eyes. She was HIV negative and had 
no other medical problems. Neurological examination revealed a fully 
conscious patient of GCS 15/15 who was now blind with no perception 

of light bilaterally. Funduscopic examination revealed secondary optic 
atrophy. She had no motor deficit and was ambulant. Radiological 
investigation revealed a large right parietal-occipital para-sagittal 
dural based tumor that had an irregular border. The lesion showed 
heterogeneous enhancement on contrast administration. Extensive 
bihemispheric edema was noted in relation to the lesion and there was 
a lack of hyperostosis in the adjacent bone. These were also significant 
midline shift and entrapment hydrocephalus of the left lateral ventricle 
(Figures 1 and 2). The patient received a short course of pre-operative 
steroids and was taken for resection of the lesion. Intra-operatively the 
lesion was noted to be extremely vascular and a subtotal resection was 
achieved. The histo-pathological report confirmed the lesion to be a clear 
cell meningioma. She awoke with no new neurology and was referred 
for adjuvant radiotherapy. At one year out-patient review she showed no 
tumor progression. The patient is booked for annual out-patient review 
including MRI imaging for five years and thereafter every 2 years for a 
further six years. 

Figure 1) Patient A: Pre-operative CT brain axial pre-contrast. Note the right 
parieto-occipital lesion
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ABSTRACT

Objectives: Clear cell meningiomas comprise <1% of meningiomas and 
are classified as World Health Organization grade II tumors. Referred to 
as the meningioma with benign looking histology but aggressive behavior 
more research is needed to confirm the unique clinical, radiological and 
prognostic variables that characterize this specific meningioma sub-type. 

Methods: We present a short series of two patients with similar clinical 
features and radiological imaging characteristics whom presented to our 
unit. Histo-pathological analysis revealed both lesions to be clear cell 
meningiomas. We conducted a PubMed search of the literature on clear cell 
meningiomas to evaluate the observed similarities. 

Results:  In our short series one of our patients was male and the other was 

female. The mean age of our patients was 54 years. Both of our patients 
had a history of duration of symptoms of less than 6 months. Radiologically 
both of our patients had tumors with heterogeneous contrast enhancement 
and extensive perilesional vasogenic edema and no hyperostosis. One patient 
had bony erosion intra-operatively. In one patient gross total resection 
was achieved and in the other subtotal resection was achieved. Both of 
our patients were referred for adjuvant radiotherapy and had no tumor 
progression at one year post surgery.  

Conclusion: Our short series supports the demographic profile of patients 
presenting with clear cell meningiomas by having a similar gender distribution 
but does not support the mean age described in the literature.  Our short 
series supports the radiological features described for this meningioma 
subtype. Our patient management supports adjuvant radiotherapy as an 
important factor associated with progression free survival. 
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Figure 2) Patient A: Pre-operative CT brain axial post contrast. Note the heterogenous 
enhancement and extensive peri-lesional oedema. Entrapment hydrocephalus is also 
visible

Patient B

A 53 year old male presented to our neurosurgical unit post-ictal, with a 
GCS 14/15, having suffered a first episode adult onset generalized tonic 
clonic seizure. The history obtained from his relatives was that he had been 
complaining of a progressive right parietal headache for the last four months 
and that they had noted him becoming weak on the left side of his body for the 
preceding one month prior to this seizure. He had however been ambulant 
without assistance prior to this event. Neurological examination revealed a 
patient of GCS 14/15 whom was hemiplegic 3/5 with absent reflexes and 
decreased tone. Radiological investigation revealed a right fronto-temporal 
dural based tumor that was mildly heterogeneous on contrast administration. 
The lesion was surrounded by extensive hemispheric edema and there was 
significant midline shift and entrapment hydrocephalus of the left lateral 
ventricle (Figures 3-8). The patient received a short course of pre-operative 
steroids and was taken for resection of the lesion. Intra-operatively the bone 
was noted to be extensively eroded (Figure 9) and the lesion was extremely 
vascular. A gross total resection was achieved (Figures 10 and 11). The histo-
pathological report confirmed the lesion to be a clear cell meningioma. Post-
operatively the patient had a complete resolution of his hemiplegia and was 
referred for adjuvant radiotherapy. At one year out-patient review the patient 
showed no tumor progression. Similarly he is booked for annual out-patient 
review including MRI imaging for five years and thereafter every 2 years for 
a further six years.

Figure 3) Patient B: Pre-operative pre-contrast CT brain. Note the ill-defined isodense 
right parieto-temporal lesion

Figure 4) Patient B: Pre-operative MRI T1W axial. Note then hypo-intense right 
parieto- temporal lesion

Figure 5) Patient B: Pre-operative MRI T1W post contrast. Note heterogeneous 
enhancement

Figure 6) Patient B: Pre-operative MRI T1W post contrast sagittal. Note the 
heterogenous contrast enhancement

Figure 7) Patient B: Pre-operative MRI T2W axial. Note extensive per-lesional 
oedema

Figure 8) Patient B: Pre-operative MRI T2 flair axial. Showing peri-lesional 
oedema



Neurosurg J Vol 1 No 1 October 2018 15

Clear cell meningiomas: A short series of two patients and literature review

Figure 9) Intra-operative photo: Patient B: Showing bony erosion and no hyperostosis

Figure 10) Patient B: Post-operative MRI T1W axial post contrast. Gross total 
resection achieved

Figure 11) Patient B: Post-operative MRI T1W coronal post-contrast. Gross total 
resection achieved

We conducted a PubMed review of the English literature with the key 
words “clear cell meningioma” and the patient demographic, clinical and 
radiological features and factors associated with progression free survival in 
clear cell meningiomas were compared to that of the two patients in our 
short series.

RESULTS

The gender distribution of the two patients in our short series was 1:1. The 
mean age of the subjects was 53 years. The mean duration of symptoms 
between onset and diagnosis was 5 months. Radiological investigation 
revealed both patients to have a single supratentorial lesion of significant 
size, both of which enhanced heterogeneously on contrast administration 
and both of which had extensive perilesional vasogenic edema. Neither of 
the lesions in the patients in our short series had associated hyperostosis 
of the adjacent bone and one had bony erosion intra-operatively. In 
patient A subtotal resection was achieved due to bleeding from the tumor 

and in patient B a gross total resection was achieved. Both patient had 
similar histopathological results confirming these tumors to be clear cell 
meningiomas. Post-operatively patient A had no new neurology however her 
visual acuity did not improve while patient B had a complete resolution of 
his hemiplegia. Both patients were referred for adjuvant radiotherapy and at 
one year out-patient review neither patient had progression of their disease.

DISCUSSION

As per a PubMed review of the English literature the largest study found on 
clear cell meningiomas is a meta-analysis by Zhang et al. whom combined 
the results of 44 studies and in their meta-analysis 146 intracranial 
clear cell meningiomas were included. In this meta-analysis the gender 
distribution across all the combined studies was 1:1 (7). This contrasts 
the gender distribution that is seen in the much more common World 
Health Organization Grade I meningiomas where females are affected more 
commonly than males (8). Neurological deficit was the most frequent and 
headache the second most frequent symptom documented in their study (7) 
and neurological deficit was the presenting symptom in both of the patients 
in our short series. Both of our patients also complained of headache. This 
same meta-analysis reported a mean age at presentation of 32 years across 
all the studies included (7). Another study which considered 56 clear cell 
meningiomas reported an identical mean age of 32 years at presentation (9). 
A further study which considered 23 clear cell meningiomas reported a mean 
age at presentation of 34.6 years (4).

In terms of intra-cranial location the large meta-analysis previously 
mentioned notes the skull base to be the most common site of occurrence 
of clear cell meningiomas in 58% of cases (7). This is confirmed in another 
study that considered 56 clear cell meningiomas were the skull base was the 
most common location in 65% of cases (9). Although a limitation in that our 
short series only considered two patients, neither of our patients had tumors 
at the skull base. 

In terms of the radiological features that characterize intracranial clear 
cell meningiomas it is noted across several studies that perilesional edema 
is characteristic (4,7,9). This is quantifies to occur in as many as 78% of 
clear cell meningiomas (4). A second characteristic radiological feature is 
heterogeneous contrast enhancement which is reported to occur in 61% of 
clear cell meningiomas in one study (4) and in 52% of tumors in another 
study and contrasts the WHO grade I meningiomas where homogenous 
contrast enhancement is characteristic (9). Bony erosion is reported to occur 
in 35% of clear cell meningiomas (4). In our short series extensive vasogenic 
edema and heterogeneous enhancement was noted in both patients and in 
one patient bony erosion was noted intraoperatively.

An article by Wang, referring to meningioma’s overall, notes the amount 
of peri-lesional edema seen to be related to the 1) Pathological type of 
meningioma; 2) Amount of lymphocytic infiltrate; 3) Rich blood supply 
(4). In our short series both tumors were clear cell meningiomas with a rich 
blood supply and hence the extensive perilesional edema noted in both of the 
patients in our short series support the findings of this study by Wang (4). 

The traditional treatment of meningioma related perilesional edema with 
corticosteroids is known to be non-specific, ineffective, and incur long term 
side effects. This etiology of this peri-lesional edema has been determined as 
due to upregulation of vascular endothelial growth factor A (VEGF-A) (10). 
As perilesional edema is a significant characteristic of clear cell meningiomas 
(4,7,9) this is a future molecular target in the treatment of this specific tumor 
type (10). Another concern with regards this perilesional edema is wounded 
meningioma syndrome which is akin to the perfusion pressure breakthrough 
seen post arteriovenous malformation resection (11). Although defined as far 
back as the 1980’s this concept describes the sudden hyperemia within this 
edematous tumor bed post decompression of a large tumor mass and may 
explain post-operative hemorrhage into the resection site despite meticulous 
intra-operative hemostasis (12).

Looking at extent of resection it is noted in the large meta-analysis that 
considered 44 studies and 146 clear cell meningiomas that in 68% of 
patients gross total resection was achieved and in 32% of patients subtotal 
resection was achieved (7). In our study gross total resection was achieved 
in one patient and subtotal resection was achieved in one patient. This has 
important implications as many studies list extent of resection as the most 
important variable in progression free survival (4,7,9).

Another important variable relating to increased progression free survival 
is the utility of adjuvant radiotherapy in both sub totally resected and gross 
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totally resected clear cell meningiomas. As a specific objective of the large 
meta-analysis mentioned it is concluded after consideration of 44 studies 
that included 146 clear cell meningiomas that post-operative radiotherapy 
has statistical significance increasing progression free survival in sub totally 
resected lesions from 34 months without radiotherapy to 54 months with 
radiotherapy (P=0.035) (7). In gross totally resected lesions whether or not 
post-operative radiotherapy was given or not did reach significance (p=0.337) 
(7). 

CONCLUSION

In contrast the conclusion of the European Organization for the Research 
and Treatment of Cancer (EORTC) and the Radiation Oncology therapy 
group (RTOG) 2014 study that notes even in gross total resected atypical and 
malignant meningiomas that three year progression free survival is increased 
from 70% without adjuvant radiotherapy to 89% with adjuvant radiotherapy 
(13). 

It is our opinion that further research is needed to clearly establish the benefit 
of adjuvant radiotherapy in gross totally resected clear cell meningiomas.
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