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Abstract

The polymorphous low-grade neuroepithelial tumor of young (PLNTY) is considered as one among the low-grade
neuroepithelial tumor; as per WHO-2021 classification of Brain Tumors in the fifth edition. The term PLNTY was first
coined by Huse in 2016. These morphologically variable tumors are characterized by their oligodendroglioma-like
cellular components, infiltrative growth pattern, and Cluster of Differentiation 34 (CD34) immunopositivity. Frequent
genetic abnormalities involving mitogen-activated protein kinase pathway constituents like the BRAF proto-onco-
gene or fibroblast growth receptor 2/3 are harbored by PLNTYs. Radiologically, these are found to be well-circum-
scribed lesions with calcified and cystic components, affecting primarily temporal lobes. Clinically, they present with
seizures/epilepsy in young adults (< 30 years). In the present manuscript we are reporting a case of 37-year-old male,
presenting with a gradually progressive headache for 6 months, found to have a left frontal multiloculated cystic
lesion with dystrophic calcifications. Based on the distinctive histopathological feature of the oligodendroglioma-like
infiltrative lesion showing CD34 immunopositivity, a diagnosis of a polymorphous low-grade neuroepithelial tumor of

young was made.

epilepsy-associated tumors
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Introduction

The low-grade neuroepithelial tumors (LGNTs) are an
assorted group of epileptogenic lesions encountered in
children and young adults. [1, 2] With a varying spectrum
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of histologic features and glial or glioneuronal differentia-
tion, the traditionally defined subtypes of LGNTs include
diffuse astrocytomas, pilocytic astrocytomas, gangli-
ogliomas, pleomorphic xanthoastrocytomas (PXAs),
dysembryoplastic neuroepithelial tumors (DNETs), angi-
ocentric gliomas, and oligodendrogliomas. [3] The diag-
nostic criterion for these LGNTs (especially glioneuronal
variants), representing a broad neuropathological spec-
trum, are not distinct, and hence, impedes proper diag-
nosis and prognostication. Contrary to these difficulties
are the recent advances in the field of molecular diagnos-
tics which have brought about a more accurate system of
tumor classification, one based on gene expression pro-
files and DNA methylation patterns. Incorporating these
established molecular advancements, 2021 WHO CNS-5
classification has recognized six new tumor types in the
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LGNTs alone. [2] Here, we report a rare occurrence of
frontal lobe PLNTY in a young man, without any associ-
ated seizures/epilepsy.

Case report

A 37-year-old gentleman presented with a history of
gradually progressive headache for 6 months. There was
no history of seizure episodes. Detailed neurological
examination revealed a grossly normal status, except for
a positive right-sided pronator drift suggestive of subtle
weakness. Fundus examination was normal. The patient
had no known comorbidities, with no significant past
or family history either. Magnetic resonance imaging
(MRI) of the brain showed an intra-axial multilocular
cystic lesion with septations involving left frontal white
matter, measuring approximately 73 x52 mm in size
(Fig. 1A-D). There was an associated mild perilesional
vasogenic edema as well. The fluid content of the lesion
was relatively thick as there was incomplete signal sup-
pression on fluid attenuated inversion recovery (FLAIR)
sequence. There was no diffusion restriction within the
lesion or along its wall, however, there was an eccen-
tric low signal intensity of dense dystrophic calcification
along its wall on gradient echo (GRE) sequence. On gad-
olinium administration, a thin peripheral enhancement
was seen along its wall and septations, and an additional
eccentric thick focal multilocular pattern enhancement
in the region of calcification (Fig. 1). The lesion was seen
causing significant mass effect on the left lateral ventri-
cle, especially the frontal horn, with third ventricle com-
pressed, and periventricular ooze of cerebrospinal fluid
(CSF) seen. Left basal ganglia was also compressed and
displaced. Based on MRI findings, a provisional diagno-
sis of cystic glioma-intermediate grade was made. Patient
was planned for a microsurgical excision of the tumor
after undergoing informed written consent as per the
operating protocol. A left-sided large fronto-temporal
craniotomy was done, and gross total excision of the
lesion was achieved. Intraoperatively, the lesion’s cystic
portion contained sanguineous fluid, and the tumor
capsule was at some parts thick grayish to light brown
in color and at other areas it was thin and pale yellow in
color. Area of dystrophic calcification was identified and
excised. Patient had an unremarkable postoperative hos-
pital stay without any fresh deficits. The collected tumor
specimen was sent for detailed histopathological exami-
nation and molecular testing. Microscopic sections were
studied which showed a tumor exhibiting both infiltra-
tive and compact growth patterns, with predominantly
oligodendroglioma-like component (Fig. 2A). The cells
had uniformly small and round nuclei with perinuclear
haloes, and places exhibiting varying degrees of nuclear
pleomorphisms. Intra-nuclear inclusions were also
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present. Some cells also had astrocytic morphology, and
some were ambiguous in appearance. Some cells were
fibrillary, spindled, pleomorphic and displayed perivas-
cular pseudo-rosettes. Extensive foci of calcification
were also present (Fig. 2B). Areas showing eosinophilic
granular bodies and few ganglion cells were also evident.
Immunohistochemical analysis of the pathological speci-
men revealed the following status—Isocitrate dehydro-
genase 1 (IDH1)- R132H negative (non-mutant); Glial
fibrillary acidic protein (GFAP), S100, synaptophysin
positive (Fig. 2C-D); Oligodendrocyte transcription fac-
tor 2 (OLIG2) positive (Fig. 2E); CD34 focally positive.
Furthermore, the tumor was negative for epithelial mem-
brane antigen (EMA) and thyroid transcription factor 1
(TTF1), with the Mib 1 (Ki-67) proliferation index of 2%.
Though the confirmation of genetic alterations involving
MAPK pathway constituents (BRAF proto-oncogene or
FGFR 2/3) remained pending, the histopathological and
other molecular findings conclusively gave the impres-
sion of a polymorphous low-grade neuroepithelial tumor
of the young (PLNTY), CNS WHO grade 1. Postopera-
tive MRI showed near total excision of the tumor (Fig. 3).

Discussion

PLNTY is a recently described variant of LGNT, present-
ing usually as an epileptogenic lesion in young adults.
They are characterized by their infiltrative growth pat-
tern, oligodendrocyte-like cells showing CD34 immuno-
positivity, and evidence of MAPK pathway abnormalities
(either BRAF or FGFR2/ FGFR3 mutations). [4] Poly-
morphous low-grade neuroepithelial tumor of young
(PLNTY) is one among them. First described by Huse
et al. in 2016, these morphologically variable tumors
are characterized by their oligodendroglioma-like cellu-
lar components, infiltrative growth pattern, and Cluster
of Differentiation 34 (CD34) immunopositivity. [4] To
date, only around 50 clinical cases of PLNTY have been
described in the literature. [3—18] Since Huse et al’s pio-
neering work, every single additional case has added val-
uable input to the wholesome understanding of this rare
disease entity. [4] Frequent genetic abnormalities involv-
ing mitogen-activated protein kinase (MAPK) pathway
constituents like the BRAF proto-oncogene or fibro-
blast growth receptor 2/3 (FGFR 2/3) are harbored by
PLNTYs. Radiologically, these are found to be well-cir-
cumscribed lesions with calcified and cystic components,
affecting primarily temporal lobes. Clinically, they pre-
sent with seizures/epilepsy in young adults (<30 years).

(4]

Clinico-radiological characteristics
Though the PLNTY’s age predilection has been reported
to be in the range of 2 to 57 years, most cases present
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Fig. 1 Preoperative axial brain TIWI (A), and T2WI B demonstrates an intra-axial multilocular cystic lesion with septations involving left frontal
white matter, measuring approximately 73 x 52 mm in size. Post-contrast T1-weighted axial C cut shows eccentric focal multilocular pattern
enhancement around the calcification. Gradient echo (GRE) sequence D confirms the eccentric low signal intensity of dense dystrophic calcification

under the age of 30 years. [4, 5, 9, 11, 16, 18] It has an
equal sex preponderance. Among the 49 cases reported
till date, only five of them (including the index case) had
non-epileptic clinical presentations like headache, imbal-
ance, and behavioral abnormalities. [3, 4, 6] Such non-
epileptic presentations are predominantly associated with

extratemporal lesions which account for about one-third
of the cases. [3, 4] Radiologically, the important attrib-
utes favoring PLNTY have been excellently described by
Kurokawa et al. via their systematic analysis. [19] They
found PLNTYs to be exclusively supratentorial tumors,
with common radiological features as follows—cortical or
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Fig. 2 Microscopic appearance of the tumor. A Image shows a tumor exhibiting an oligodendroglioma-like component predominating
(hematoxylin and eosin [H&E]). B Dense calcifications seen within tumor components (H&E). C Immunopositivity demonstrated by the tumor can
be seen with synaptophysin and D Glial fibrillary acidic protein—GFAP stains. E Image showing the tumor exhibiting Oligodendrocyte transcription

factor 2 (OLIG2) positivity

subcortical masses (95.8%) in the temporal lobe (66.7%);
calcification (83.3%); circumscribed margins (72.7%);
solid-cystic components (66.6%), and T2-weighted imag-
ing hyperintensity (50.0%). Fei et al. (2022) observed that
the epileptic zone identification is critical for every case
of PLNTY, and an enlarged surgical resection (vs recom-
mended gross total resection) may provide better post-
operative seizure controls. Hence, the identification of
epileptic zone and maximum safe resection (under the
use of intra-operative adjuncts) have been found to have
better outcome as compared to the recommended gross
total resection.

Pathological characteristics

PLNTY’s low-grade nature, presence of infiltrating oli-
godendrocyte-like cells, and its common association
with cortical dysplasia are well-established. [15] The
diagnostic dilemma of differentiating these tumors from
an oligodendroglioma is solved by the exclusive CD34
immunopositivity of the PLNTYs. [4] CD34, a trans-
membrane phosphor-glycoprotein of early neurulation,
is not expressed in mature brain cells. The presence of
CD34 has been shown to correspond to drug-resistant
epilepsy. Markers of glial differentiation (GFAP and

Olig2) may be positive in both tumors. Notably, PLNTYs
also lack immunopositivity to markers of neuronal dif-
ferentiation, like NeuN, which plays a pivotal role in dif-
ferentiating these from other LGNTs. In every case, the
final diagnosis should be arrived upon only after con-
sidering the molecular profile, and not on pure histol-
ogy basis. PLNTYs are known to harbor MAPK pathway
alterations in the form of demonstrable BRAF or FGFR2/
FGFR3 mutations. [20] On the contrary, their usually
mimic, oligodendrogliomas, have IDH mutations and
1p/19q codeletions. Consistent with their low-grade clas-
sification, PLNTYs have a Ki-67 labeling index typically
less than 5%. BRAF V600E mutations are not unique to
PLNTYs alone. They have associations with other LGNTs
(like gangliogliomas, PXAs) as well. [20, 21] Alterations
in FGFR2/3, belonging to the transmembrane tyrosine
kinase receptor family, have been described with several
different fusion partners (like FGFR3TACC3, FGFR2-
KIAA198, FGFR2-CTNNAS3). The result of these fusions
is an alteration in the downstream effectors enhancing
activation of the MAPK pathway. [20] FGFR3TACC3
fusion (also described in a few glioblastomas) has been
reported from the only PLNTY with malignant transfor-
mation. [5]
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Fig.3 Postoperatlve MRIimages showing near total excision of the tumor



Joshi et al. Egyptian Journal of Neurosurgery (2023) 38:7

Genetic study

In genetic study mutations in the 52 genes relevant to solid
tumors were assessed using next generation sequencing
(NGS). The result of genetic study revealed no pathogenic
variants of BRAF, IDH1 and IDH2 genes. No fusion identi-
fied in NTRK, ALK, RET, FGFR2 and FGFR3 genes.

Conclusions

PLNTY is a recently described rare low-grade epilepto-
genic tumor of the young. Gross total resection seems to
be curative. Only three cases have been reported to date
with radiological recurrence during follow-up periods.
[4, 5, 17] Adjuvant radiotherapy and chemotherapy were
resorted to in the only case of malignant transformation
reported. [5] Data on seizure outcomes in PLNTYs need
further elaboration.
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