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Multinodular and vacuolating neuronal tumor
of the cerebrum

Multinodular and vacuolating neuronal tumors of the cerebrum (MVNT) are superficial neuronal
tumors in adults that were first documented in 2013 1).

It is a new pattern of neuronal tumour included in the World Health Organization Classification of
Tumors of the Central Nervous System 2016, as a unique cytoarchitectural pattern of gangliocytoma.

There are fifteen reports in the literature to date. They are typically associated with late onset
epilepsy.

Clinical, pathological and genetic data could indicate that MVNT aligns more with a malformative
lesion than a true neoplasm with origin from a progenitor neuro-glial cell type showing aberrant
maturation 2).

Differential diagnosis

Dysembryoplastic neuroepithelial tumor - DNET can appear similar but usually is mostly cortical
(rather than subcortical) often has bright FLAIR rim focal cortical dysplasia (Type II) high T2 signal
deep to cortex is in the same location but is usually associated with a radial glial band (transmantle
sign) and with thickened abnormal overlying cortex perivascular spaces location can be similar
usually more elongated along vessel long axis fully attenuating on FLAIR 3).

Treatment

MVNTs appear to be benign tumours with very indolent biological behaviour which can, if
asymptomatic, be followed with imaging alone. In symptomatic patients (epileptic) surgical resection
often controls seizures, with no tumour regrowth reported 4) 5) 6) 7).

Case series

2017

Thom et al. present a series of ten cases and compare their pathological and genetic features to
better characterised epilepsy associated malformations including focal cortical dysplasia type II
(FCDII) and low-grade epilepsy associated tumours (LEAT). Clinical and neuroradiology data were
reviewed and a broad immunohistochemistry panel was applied to explore neuronal and glial
differentiation, interneuronal populations, mTOR pathway activation and neurodegenerative changes.
Next generation sequencing was performed for targeted multi-gene analysis to identify mutations
common to epilepsy lesions including FCDII and LEAT. All of the surgical cases in this series presented
with seizures, and were located in the temporal lobe. There was a lack of any progressive changes on
serial pre-operative MRI and a mean age at surgery of 45 years. The vacuolated cells of the lesion
expressed mature neuronal markers (neurofilament/SMI32, MAP2, synaptophysin). Prominent labelling

https://neurosurgerywiki.com/wiki/doku.php?id=neuronal_tumor
https://neurosurgerywiki.com/wiki/doku.php?id=2013
https://neurosurgerywiki.com/wiki/doku.php?id=world_health_organization_classification_of_tumors_of_the_central_nervous_system_2016
https://neurosurgerywiki.com/wiki/doku.php?id=world_health_organization_classification_of_tumors_of_the_central_nervous_system_2016
https://neurosurgerywiki.com/wiki/doku.php?id=gangliocytoma
https://neurosurgerywiki.com/wiki/doku.php?id=epilepsy
https://neurosurgerywiki.com/wiki/doku.php?id=dysembryoplastic_neuroepithelial_tumor
https://neurosurgerywiki.com/wiki/doku.php?id=flair
https://neurosurgerywiki.com/wiki/doku.php?id=focal_cortical_dysplasia
https://neurosurgerywiki.com/wiki/doku.php?id=transmantle_sign
https://neurosurgerywiki.com/wiki/doku.php?id=transmantle_sign
https://neurosurgerywiki.com/wiki/doku.php?id=focal_cortical_dysplasia
https://neurosurgerywiki.com/wiki/doku.php?id=leat
https://neurosurgerywiki.com/wiki/doku.php?id=seizure
https://neurosurgerywiki.com/wiki/doku.php?id=temporal_lobe


Last
update:
2024/06/07
02:54

multinodular_and_vacuolating_neuronal_tumor_of_the_cerebrum https://neurosurgerywiki.com/wiki/doku.php?id=multinodular_and_vacuolating_neuronal_tumor_of_the_cerebrum

https://neurosurgerywiki.com/wiki/ Printed on 2025/06/26 14:26

of the lesional cells for developmentally regulated proteins (OTX1, TBR1, SOX2, MAP1b, CD34, GFAPδ)
and oligodendroglial lineage markers (OLIG2, SMI94) was observed. No mutations were detected in
the mTOR pathway genes, BRAF, FGFR1 or MYB. Clinical, pathological and genetic data could indicate
that MVNT aligns more with a malformative lesion than a true neoplasm with origin from a progenitor
neuro-glial cell type showing aberrant maturation 8).

Nunes et al. report 33 cases of presumed multinodular and vacuolating neuronal tumor of the
cerebrum that exhibit a remarkably similar pattern of imaging findings consisting of a subcortical
cluster of nodular lesions located on the inner surface of an otherwise normal-appearing cortex,
principally within the deep cortical ribbon and superficial subcortical white matter, which is
hyperintense on FLAIR. Only 4 of the cases are biopsy-proven because most were asymptomatic and
incidentally discovered. The remaining were followed for a minimum of 24 months (mean, 3 years)
without interval change. They demonstrate that these are benign, nonaggressive lesions that do not
require biopsy in asymptomatic patients and behave more like a malformative process than a true
neoplasm 9).

2013

Huse et al. report 10 cases of a non-neurocytic, purely neuronal tumor affecting adults. Situated in the
cerebral hemispheres, with 7 of 10 confined to the temporal lobes, most presented with seizures as
their principal clinical manifestations. On magnetic resosnance imaging (MRI), the tumors generally
appeared solid and non-contrast enhancing with minimal diffuse infiltration, edema, or mass effect.
Six examples demonstrated internal nodularity. Microscopically, the tumor cells were largely
distributed into discrete and coalescent nodules exhibiting varying degrees of matrix vacuolization,
principally within the deep cortical ribbon and superficial subcortical white matter. Populating
elements ranged from morphologically ambiguous to recognizably neuronal, with only two cases
manifesting overt ganglion cell cytology. In all cases, tumor cells exhibited widespread nuclear
immunolabeling for the HuC/HuD neuronal antigens, although expression of other neuronal markers,
including synaptophysin, neurofilament and chromogranin was variable to absent. Tumor cells also
failed to express GFAP, p53, IDH1 R132H, or CD34, although CD34-labeling ramified neural elements
were present in the adjoining cortex of seven cases. Molecular analysis in a subset of cases failed to
reveal DNA copy number abnormalities or BRAF V600E mutation. Follow-up data indicate that this
unusual neuronal lesion behaves in benign, World Health Organization (WHO) grade I fashion and is
amenable to surgical control 10).

Case reports

2018

A 52-year-old male who presented to the Hospital Universitario Gregorio Marañón with a 2-year-
history of absence of seizures. Brain MRI showed a T2-hyperintense lesion with no contrast
enhancement affecting his temporal lobe. Temporal craniotomy and microsurgical resection was
scheduled. The procedure was uneventful and a grayish, gluey mass was sent for pathologic analysis.
The tumor was formed by immature neuronal cells organized in nodules with a vacuolated matrix. A
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thorough immunohistochemical analysis showed positivity for: Protein Gene Product 9.5. ATRX. OLIG2.
SOX10. p16. Nestin. Synaptophysin. The findings were consistent with multinodular and vacuolating
neuronal tumor. The patient has been seizure-free after surgery and with no signs of tumor
progression.

They present a thorough review addressing this uncommon tumor along with a description of the 17th
reported case of MVNT, a tumor that was described for the first time in 2013. Further studies and case
studies are necessary to establish a well-defined morphological and immunohistochemical profile
along with knowledge about its natural history 11).

2015

Fukushima et al. report a case of MNVT involving a 37-year-old man who presented with an
epileptogenic, superficial solid lesion in the left parietal lobe. Histomorphology of the resected
specimen was characterized by nodular lesions with vacuolation. Nodules comprised irregular
proliferation of neuronal cells, which ranged from ganglion-like forms to those with indistinct lineage.
Immunohistochemical analysis showed that the lesional cells stained positively for HuC/HuD,
synaptophysin, and Olig2, and negatively for NeuN, neurofilament, chromogranin A, GFAP, CD34,
IDH1(R132H), and BRAF(V600E). Eighteen months following surgery, the patient is well and without
neurological deficits. MVNTs are distinctive tumors that should be differentiated from ganglion cell
tumors, dysembryoplastic neuroepithelial tumors, and malformation of cortical development 12).

2014

Bodi et al. report the findings in two cases with similar features, a surgical resection and the other an
autopsy specimen.Case 1, a 34-year-old female, underwent surgical resection for a multinodular non-
enhancing frontal white matter lesion causing intractable epilepsy. Case 2, presented with motor
neurone disease (MND) at the age of 71 and MRI scanning revealed extensive multinodular non-
enhancing white matter lesions in the temporal lobe. There was no history of epilepsy and post
mortem histology confirmed MND.Macroscopically multiple small grey well-formed, discrete and
coalescent nodules were seen in the deep cortex and subcortical white matter. On histology, mature-
looking neurons with large cytoplasmic vacuoles were distributed in a fibrillary background, where
vacuoles were also noted. In the resected tumour scattered oligodendroglia-like cells were present.
No ganglion cells were seen. The vacuolated cells exhibited immunopositivity for synaptophysin,
HuC/HuD and p62 but were negative for NeuN, neurofilament, GFAP, IDH1, nestin and CD34. Electron
microscopy showed non-membrane bound cytoplasmic vacuoles in the neurons and in some neuronal
processes. The seizures recurred in Case 1.Some clinicopathological features of this lesion suggest a
possible relationship with dysembryoplastic neuroepithelial tumour (DNT) although the morphological
features are not typical of DNT. Case 2 demonstrates that MVNT may remain asymptomatic 13).
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