Meningioangiomatosis: an uncommon cause of focal
epilepsy with characteristic neuroimaging
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SUMMARY

A 3-year-old boy presented with acute onset of
prolonged right sided focal seizures with secondary
generalisation. The investigation findings were suggestive
of a neoplastic process more than an inflammatory
process. Decision to perform brain biopsy from the lesion
to establish the precise nature of lesion was undertaken.

CASE PRESENTATION

A 3-year-old boy, with no adverse perinatal events
and developmentally appropriate for age presented
with acute onset of prolonged right sided focal
seizures with secondary generalisation. There was
no preceding history of fever, trauma, infection or
recent vaccination. There was no family history of
epilepsy. He was initially managed with intravenous
benzodiazepine followed by intravenous phenytoin.
He went on to have prolonged status epilepticus,
requiring intubation and ventilation, and subse-
quent addition of intravenous levetiracetam, after
which his seizures were controlled. Examination
showed no craniofacial dysmorphism or neurocuta-
neous stigmata. There were no cranial nerve deficits
and funduscopy was normal. There were no focal
neurological deficits and no abnormal cerebellar or
meningeal signs.

INVESTIGATIONS
His blood glucose, electrolytes, complete blood
count, liver and kidney function tests, as well
as coagulation profile did not reveal any signifi-
cant abnormality. CT head revealed a large area
of hypodensity involving the left cerebral hemi-
sphere with a focus of hyperdensity, representing
calcification or haemorrhage in left paramedian
region (see figure 1). The initial differentials
included a neoplastic lesion like glioma, with a
focus of calcification or haemorrhage within it.
A possibility of tumefactive demyelination was
also considered. Central nervous system (CNS)
vasculitis was considered as a relatively remote
possibility. Electroencephalogram (EEG) showed
intermittent slowing in the left parietal region.
Lumbar puncture and cerebrospinal fluid
(CSF) examination was undertaken which
showed normal biochemistry (glucose, protein
and lactate) and microscopy. CSF culture,
PCR for varicella zoster virus (VZV) and other
common viruses and oligoclonal bands were
negative. Serology for autoantibodies including
ANA, anti-dsDNA, anti-MOG, anti-aquaporin 4,
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anti-NMDA, anti VGKC, anti-TPO, ANCA and
paraneoplastic antibodies were negative. Angio-
tensin convertase enzyme levels were normal.
Toxicology screen was negative. Workup for
metabolic disorders including ammonia, lactate,
plasma amino acids, urine organic acids and acyl-
carnitine profile did not show any abnormality.

MRI brain was undertaken with MR spec-
troscopy, MR angiography (MRA) and MR
venography (MRV), which showed a single area
of extensive but well localised signal change
radiating out from the corpus callosum and
affecting the left posterior parietal white matter
(figure 2). There was no diffusion restriction or
abnormal enhancement. The cortical grey matter
was unaffected. There was no loss of volume
despite the apparent white matter destruction.
MR spectroscopy is normal with no convincing
neuronal loss. MRA and MRV were normal.
There were no foci of haemorrhage on suscep-
tibility weighted imaging (SWI) sequence. MRI
spine was normal, which was undertaken to look
for any metastatic seeding in the spinal cord.

The investigation findings were supportive of
a neoplastic process more than an inflammatory
process. However, a small possibility of inflamma-
tory aetiology remained including infectious, demy-
elinating or vasculitic lesions. A decision to perform
brain biopsy from the lesion to establish the precise
nature of lesion was undertaken.

The biopsy revealed fibrotic leptome-
ninges containing abnormal vessels showing
varying degrees of medial hyperplasia. Some
such vessels showed extension of perivascular
sleeves of spindled cells into the intracortical
Virchows-Robin spaces with expansion thereof
(figure 3A,B). Perivascular/angiocentric cuffs
of similar spindled to plump cells were further
seen in the surrounding cortex (figure 3C).
While some of the cells showed a meningo-
thelial cytology, epithelial membrane antigen
(EMA) immunopositivity was consistently
absent in these cells. The perivascular sleeves
of cells were further consistently immunoneg-
ative for STAT-6, GFAP and oestrogen and
progesterone receptor. Limited focal CD34 and
smooth muscle actin immunostaining was seen
within these cells. The affected cortex showed
some subtle dysplastic features with no evidence
of CD34 immunostaining. Nuclear Ki-67 label-
ling was very low within the perivascular cell
cuffs (figure 3D,E). The overall architectural

BM)

Oyedokun K, et al. BMJ Case Rep 2021;14:242953. doi:10.1136/bcr-2021-242953 1


http://casereports.bmj.com/
http://orcid.org/0000-0002-0753-9039
http://crossmark.crossref.org/dialog/?doi=10.1136/bcr-2021-242953&domain=pdf&date_stamp=2021-06-11

Case report

N

CT head showing large area of hypodensity involving the left
cerebral hemisphere with a focus of hyperdensity.

Figure 1

and immunophenotypic features were consistent with that
of meningioangiomatosis (MA).

OUTCOME AND FOLLOW-UP

At 2 vyears, the child continues to remain seizure free while
on two anticonvulsant medications. There have been no other
neurological symptoms.

DISCUSSION

MA is a rare benign cerebral cortical mass lesion. Exact etio-
pathogenesis is unknown but it is likely a hamartomatous lesion
histologically characterised by meningiovascular proliferation in
the cortex and may involve overlying meninges.' There is some
association with neurofibromatosis type 2 (NF2).> Clinically,
MA can present with headache or seizures when symptomatic.’
It can be an incidental finding in asymptomatic patients, espe-
cially when associated with neurofibromatosis. MA can clinically
and radiologically mimic a tumour, tumefactive demyelination,
inflammatory mass lesion or vasculitis. Brain biopsy is confirma-
tory of diagnosis.

MA was first described by Bassoe and Nuzum in 1915 in
autopsy of a patient with NF2.* In 1937, Worster-Drought et al
described another case and named the lesion ‘meningioangioma-
tosis’.> There is no gender predisposition for MA, although some
male preponderance has been noted in reported cases. It is more
commonly observed in young individuals.

As noted in our case, MA has been observed more frequently
in fronto-temporo-parietal region. Other locations include
brainstem and thalamus, third ventricle, cingulate gyrus and
pulvinar area.

Our case presented with acute onset of focal prolonged
seizures, which has been described as most common clinical
presentation of MA. The next common symptom is headache.®™®
It can be an incidental finding in individuals with NF2. It is a
benign lesion, and features of rapidly expanding mass lesion like
raised intracranial pressure are not usually seen.

The precise aetiopathogenesis of MA is not known. The most
accepted hypothesis is that, it is a hamartomatous lesion resulting
from abnormal proliferation of blood vessels in the cortex that
may extend to the overlying meninges.® %’

Figure 2 MRI brain T2 coronal view showing single area of extensive
but well localised signal change radiating out from the corpus callosum
and affecting the left posterior parietal white matter without diffusion
restriction or abnormal enhancement.

Figure 3  (A) Perivascular sleeves of spindled to plump cells extending
from leptomeningeal vessels into Virchow Robin spaces in cortex (H&E
stain, original magnification x100). (B) High power view of sleeves of
spindled to plump cells distending perivascular spaces in deep cortex
(H&E stain, original magnification x400). (C) Perivascular spaces in deep
cortex and superficial subcortical white matter expanded by sleeves

of spindled to plump cells (H&E stain, original magnification x100).

(D) Focal, weak smooth muscleactin immunolabelling of perivascular
cells. Dense staining restricted to vascular media (smooth muscle actin
immunostaining, x100 original magnification). (E) Focal, inconsistent
CD34 immunolabelling of perivascular cells (CD34 immunostaining,
%100 original magnification).

Association of MA with NF2 raises a possibility of a tumour
suppressor gene in causation. MA typically presents as a solitary,
well-defined lesion with a meningeal plaque. However, MA with
multiple cystic lesions in some cases associated with neurofibro-
matosis is not rare."’

The histopathology as observed in our case conforms to MA
given leptomeningeal and intracortical angiocentric prolifera-
tion of meningovascular cells.” Associated subtle cortical alter-
ations possibly representing focal cortical dysplasia may support
a maldevelopmental underlying aetiology.”

Differential diagnosis of MA includes a wide spectrum of
brain lesions ranging from benign to malignant entities including
glioma, meningioma, oligodendroglioma, tumefactive demyelin-
ation, vasculitis, and large inflammatory and infectious lesions.

The CT head finding of calcification or haemorrhage in our
case made the possibility of neoplastic lesion more likely than
demyelination. Although the lesion was large, clinically there
were no features of mass effect, suggesting a possibility of lesion
being long-standing, probably hamartomatous.

Learning points

» Some causes of childhood seizures are common ‘horses’.
Potential ‘zebra’ meningioangiomatosis (MA) may also
present with seizures.

» MA is a rare benign hamartomatous lesion of the brain due
to proliferation of blood vessels in the brain and overlying
meninges.

» Itis important for clinicians to be aware of this entity based
on clinical presentation, neuroimaging appearance and
distinct histopathological findings.
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