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Pathognomonic neuroimaging of
a Multinodular and Vacuolating Neuronal Tumor of
the Cerebrum incidentally discovered in
an 8-year old female. A case report
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Case report. In this case, we report pathognomonic pics of MVNT in a noticeably rare young patient, where it was unclear
whether MVNTs should be considered a true neoplasm or malformative lesion, that typically occurs causing seizures

Conclusion. It confirms nowadays that in clinical practice the MRI can help neurosurgeons to confirm the clinical non-sur-
gical diagnosis even if in the lack of more common symptoms such as seizures.
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ABSTRACT

Background. The WHO 2016 classification of tumors of the CNS includes Multinodular and Vacuolating Neuronal Tumors
(MVNT) as a benign ganglion cell tumor, possibly associated with seizures. MTVN pathologic hallmark to be consisting of
a “subcortical cluster of nodular lesions located on the inner surface of an otherwise normal appearing cortex, within the
deep cortical ribbon and superficial subcortical white matter”. MVNT is mostly present in adults.

children brain tumor MRI

INTRODUCTION

World Health Organization’s (WHO) 2016 classifi-
cation of central nervous system (CNS) tumors en-
compasses Multinodular and Vacuolating Neuronal
Tumors (MVNT) as benign ganglion cell tumors po-
tentially associated with seizures [1]. In a case series
study by Geka et al. in 2021, MVNT pathologic fea-
tures were defined as a “subcortical cluster of nodu-
lar lesions located on the inner surface of an other-
wise normal-appearing cortex, within the deep
cortical ribbon and superficial subcortical white mat-
ter” [2]. Hyperintense nodular lesions on FLAIR and
FSE T2-weighted images were observed at 1.5 Tesla
MR imaging, devoid of edema or mass effect. Never-
theless, despite the recent classification by WHO,
MVNT retains its status as a clinically and pathologi-
cally ambiguous entity, with an uncertain categoriza-
tion. The authors reflect, stating, “It remains unclear

whether MVNTs should be considered a true neo-
plasm or a malformation lesion” [2]. Furthermore,
while the epidemiologic data are incomplete, it is ac-
knowledged that MVNT predominantly affects adults
and manifests in the cerebral subcortical region, of-
ten being linked with seizures or seizure-like mani-
festations [2,3]. A comprehensive review in 2020 af-
firms the prevalence of MVNT primarily among
adults and underscores its pathologic hallmark of a
“subcortical cluster of nodular lesions located on the
subcortical white matter” [3]. This extensive review
outlines a series of suspected MVNT cases observed
within their institution. All patients underwent MRI
scans on either 1.5 or 3 Tesla scanners, utilizing se-
quences including T1, T2, GRE/SWI, T2 FLAIR, and
DWI. The imaging substantiated the pathologic hall-
mark of MVNT - a subcortical cluster of nodular le-
sions situated on the subcortical white matter [3].
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While a reported substantial difference exists be-
tween 1.5T and 3T field strengths [4], both systems
offer compelling imaging capabilities, rendering
them viable options. The prevalent use of 1.5T sys-
tems underscores their role in delivering safe and
high-quality diagnostic images [4-6]. In this case re-
port, we present pathognomonic images acquired us-
ing the current 1.5-tesla magnetic resonance (MR)
technology — a cornerstone of contemporary diagnos-
tic neuroradiology. These images were captured in
an unusually young patient without a history of sei-
zures, a rarity in MVNT cases [2,3].

CASE REPORT

Our case involves an eight-year-old female patient
who experienced an accidental trauma approximate-
ly about two year ago. The eight-year-old patient, de-
void of seizures or focal neurological deficits, had a
meticulous monitoring after MVNT diagnosis with-
out epileptic symptoms, and presented with minor
symptoms such as persistent headaches. Following
the procurement of appropriate consent for exami-
nation and data processing, safeguarding privacy,
the patient underwent an MRI due to recurring head-
aches. Subsequent imaging unveiled a lesion within
her right pre-rolandic gyrus. The lesion comprised
clusters of hyperintense round or ovoid nodules on
FLAIR T2 and FSE T2-weighted images, positioned in
the subcortical white matter alongside a normal-ap-
pearing adjacent cortex. Based on its characteristics
and stability, it was identified as an instance of MVNT.
No history of epilepsy was reported by the patient.
Figure 1 displays our pathognomonic findings, cap-
tured using a 1.5-Tesla superconducting Siemens
“Aera” system, exhibiting characteristic MVNT le-
sions that remained unchanged during a follow-up
period of 17 months. Diffusion-weighted imaging
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(DWI) was conducted utilizing an echo-planar spin-
echo technique with b values of 0 and 1,000 s/mm?,
revealing an increased apparent diffusion coefficient
(ADC) value of 0.861 x 10 mm?/s, confirming the sol-
id nature of the tumor.

DISCUSSION

MVNT, a low-grade neuronal tumor, predomi-
nantly impacts the cerebral hemispheres, with an af-
finity for the temporal lobes. Key radiological fea-
tures include the location and MRI appearance.
Typically situated within the superficial cortical lay-
ers of the cerebral hemispheres, especially the tem-
poral lobes, MVNT often exhibits bilateral and multi-
focal nodular and vacuolated areas. In T1-weighted
images, these lesions tend to appear isointense to
slightly hypointense compared to normal brain tis-
sue. Additionally, on T2-weighted and FLAIR images,
heightened water content is evident, while contrast-
enhanced T1-weighted images may exhibit subtle to
no contrast enhancement, distinguishing MVNT from
more aggressive tumors. Notably, vacuoles within le-
sions may appear hypointense on T2-weighted imag-
es due to their fluid-filled nature. MVNTSs are typical-
ly well-circumscribed, often devoid of significant
mass effect or peritumoral edema, distinguishing
them from more aggressive neoplasms. Moreover,
the absence of significant calcifications or hemor-
rhagic features is a common characteristic of MVNT.
When considering the radiological differential diag-
nosis for MVNT, it is crucial to differentiate from en-
tities with similar imaging features. Conditions such
as Focal Cortical Dysplasia, certain low-grade gliomas
like pilocytic astrocytomas or gangliogliomas, and
DNET, a type of low-grade neuronal tumor, warrant
careful consideration. Inflammatory lesions or gran-
ulomatous infections may also present with nodular

FIGURE 1. Lesion in her right pre rolandic gyrus, consisting in clusters of multiple hyperintense round or ovoid FLAIR T2
and FSE T2-weighted
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or vacuolated imaging appearances. Accurate diag-
nosis necessitates an amalgamation of radiological
findings, clinical presentation, and pathological eval-
uation. Given the rarity of MVNT, an interdisciplinary
approach involving neuroradiologists, neuropatholo-
gists, and neurosurgeons is pivotal for precise diag-
nosis and guiding treatment choices. Additionally,
consultation of contemporary medical literature and
adherence to current guidelines ensures accurate un-
derstanding of MVNT and its imaging features, facili-
tated by 1.5 tesla MRI technology. While the prospect
of ultra-high field MRI technology, operating at 7-10
teslas, holds promise for enhanced diagnostic resolu-
tion [7], the prevailing 1.5-Tesla and 3-Tesla systems
remain indispensable for current clinical practice.
These technologies offer substantial improvements
over older 0.3 T units. Moreover, ongoing develop-
ments in high field MRI systems are poised to revolu-
tionize diagnostic accuracy, particularly in the intri-
cate anatomical structures of the brain stem,
bolstering the potential of MRI in diagnostic and clin-
ical applications [8].

CONCLUSION

In conclusion, this paper presents a distinctive
case of MVNT in a young patient, underscoring its
atypical manifestation in early adulthood and the po-
tential association with epilepsy. Collaborative efforts
among neuroradiologists, neuropathologists, and spe-
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cialists play a pivotal role in ensuring accurate diag-
noses. The case of an 8-year-old patient, devoid of sei-
zures or focal neurological deficits, further highlights
the diverse clinical spectrum of MVNT. While surgical
intervention proves curative in cases with epileptic
symptoms, meticulous monitoring emerges as a valu-
able strategy for managing MVNT in pediatric pa-
tients, even when presented with minor symptoms
such as persistent headaches. As understanding of
MVNT continues to evolve, its recognition as a distinct
clinical entity underscores the critical role of ad-
vanced imaging techniques, like 1.5-tesla MR, in guid-
ing clinical decisions and enhancing patient care.
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