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Dysembryoplastic neuroepithelial tumors (DNTs) are benign brain tumors classified as
grade 1 in the 2021 World Health Organization (WHO) classification of central nervous sys-
tem tumors. DNTs rarely undergo malignant transformation and cause symptomatic in-
tracranial hemorrhage. We report a case of malignant transformation of DNT presenting
with intraventricular hemorrhage and review the literature on malignant transformation of
DNTs. An 18-year-old woman with a history of epilepsy presented with a sudden headache
and vomiting. Radiological examination revealed a mass lesion in the left parietal lobe and
intraventricular hemorrhage. The patient underwent an emergency craniotomy for brain
tumor resection. The lesion was pathologically diagnosed as a malignant transformation of
DNT. She had been followed up without tumor recurrence for 2 years after surgery.
© 2022 The Authors. Published by Elsevier Inc. on behalf of University of Washington.
This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/)

or young adults, typically with drug-resistant focal epilepsy,

Introduction characterized by the occurrence of a pathognomonic glioneu-
ronal element that may be associated with glial nodules and
Dysembryoplastic neuroepithelial tumors (DNTs) are glioneu- activating mutations in FGFR1 [1]. DNTs are benign brain tu-

ronal neoplasms arising from the cerebral cortex of children mors classified as grade 1 in the 2021 World Health Organiza-
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Fig. 1 - CT and MRI at the age of 4. (A) An unenhanced CT image shows a hypoattenuation area in the left parietal lobe
(arrow). (B) A T2-weighted image shows a hyperintense area from the left parietal cortex to the left parietal subcortical white
matter (arrow). (C) A T1-weighted image shows a slightly hypointense area (arrow). (D) A FLAIR image shows a hyperintense
area (arrow). (E) A diffusion-weighted image shows a slightly hypointense area (arrow). (F) An apparent diffusion coefficient
map shows no diffusion restriction (arrow). Post-contrast-enhanced MRI was not performed at the age of 4.

tion (WHO) classification of central nervous system tumors.
DNTs rarely undergo malignant transformation and cause
symptomatic intracranial hemorrhage [2-16]. Here, we report
a case of malignant transformation of DNT presenting with
intraventricular hemorrhage.

Case report

An 18-year-old woman with a history of epilepsy presented to
our hospital for further investigation. When she was 4 years
old, seizures occurred repeatedly. Hence, she was admitted
to another hospital. Unenhanced computed tomography (CT)
at the age of 4 revealed a hypoattenuation area in the left
parietal lobe (Fig. 1). On magnetic resonance imaging (MRI)
at the age of 4, the lesion was hyperintense on T2-weighted
and fluid-attenuated inversion recovery (FLAIR) images and
slightly hypointense on T1-weighted and diffusion-weighted
images (Fig. 1). She was clinically diagnosed with epilepsy due
to an old infarction in the left parietal lobe at another hos-
pital and had taken antiepileptic drugs until 14 years of age.
When she was 14 years old, she stopped taking antiepileptic
drugs since seizures had stopped. She hoped to further in-
vestigate epilepsy at the age of 18 years, so she presented to
our hospital, and imaging examinations were performed. On
MRI at the age of 18 (Fig. 2), T2-weighted images revealed a
hyperintense mass lesion from the left parietal cortex to the
trigone of the left lateral ventricle. The lesion at the side of
the trigone of the lateral ventricle was hyperintense, and the

lesion at the side of the left parietal cortex was hypointense
on T1-weighted images. Post-contrast-enhanced T1-weighted
images showed several ring-enhanced areas in the mass le-
sion. The mass lesion was larger at the age of 18 years than at
4. She was suspected to have a low-grade brain tumor. There-
fore, she was scheduled to undergo surgery for the mass lesion
and was followed up. One month later, she was transported to
our hospital because of a sudden headache and vomiting. An
unenhanced CT scan after emergency transport revealed in-
traventricular and intratumoral hemorrhage (Fig. 2). The pa-
tient underwent emergency craniotomy for brain tumor re-
section. Most of the specimens showed specific glioneuronal
elements, and some specimens showed a perivascular pseu-
dorosette. In addition, some tumor cells showed high cellular-
ity and marked nuclear atypia (Fig. 3). In the immunochemical
analysis, the tumor cells showed immunoreactivity for OLIG2,
5100, synaptophysin, MAP2, and ATRX and no immunoreac-
tivity for GFAP, NeuN, IDH1-S, IDH1-H, BRAF V600E, and p53.
Genetic analysis revealed FGFR1 D650G and K654E mutations
in the tumor. Thus, the mass lesion was pathologically di-
agnosed as an anaplastic glioneuronal tumor, including DNT,
namely malignant transformation of DNT. She had been fol-
lowed up without tumor recurrence for 2 years after surgery.

Discussion

To our knowledge, only 14 cases of malignant transforma-
tion of DNTs have been reported, including the present case
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Fig. 2 - CT and MRI at the age of 18. (A) A T2-weighted image shows a hyperintense area from the left parietal cortex to the
left trigone of lateral ventricle. The lesion at the age of 18 is larger than that at the age of 4. (B) A T1-weighted image shows
a hyperintense area (arrow) in the side of the trigone of the left lateral ventricle and a hypointense area in the side of the left
parietal cortex. (C) A post-contrast-enhanced image shows several ring-enhanced areas in the lesion. (D) A FLAIR image
shows a hyperintense area in the side of the left trigone of lateral ventricle and a hypointense area in the side of the left
parietal cortex. (E) A susceptibility-weighted image shows a hypointense area (arrow) in the side of the trigone of the left
lateral ventricle. This finding suggests intratumoral hemorrhage. (F) An unenhanced CT after emergency transport shows

intraventricular hemorrhage (arrow).

Fig. 3 - Hematoxylin and eosin staining of the tumor. (A) The tumor cells exhibit oligodendroglia-like morphology
embedded in mucoid matrix with floating neurons (arrow), which is the so-called specific glioneuronal element. (B) The
tumor cells are arrayed radiating towards a capillary (arrows), which is a perivascular pseudorosette. (C) The tumor cells

show high cellularity and marked nuclear atypia.

[4-16]. A summary of the cases of malignant transformation
of DNTs is presented in Table 1. In DNTs with WHO grade 1,
70% of cases occur in the temporal lobe and 20%-30% of cases
show enhancement on post-contrast-enhanced T1-weighted
images [11,17-19]. Contrastingly, in the above 14 cases of ma-
lignant transformation of DNTs, 9 of 14 (65%) cases occurred
outside the temporal lobe, and 13 of 14 (93%) cases showed en-
hancement on post-contrast-enhanced T1-weighted images.
Therefore, in suspected DNT cases, malignant transformation
of DNTs should be considered as differential diagnoses when
tumors occur outside the temporal lobe and show enhance-

ment on post-contrast-enhanced T1-weighted images, as in
our case.

In DNTs with WHO grade 1, 2%-3% of cases have intratu-
moral hemorrhage [17,20]. Some authors have reported that
DNTs with WHO grade 1 cause symptomatic intracranial hem-
orrhage [2,3]. In contrast, no previous case reports of malig-
nant transformation of DNTs have mentioned hemorrhage.
Our case suggests that malignant transformation of DNTs can
also cause symptomatic intracranial hemorrhage.

In DNTs with WHO grade 1, 58%-82% of cases have FGFR1
mutations [21,22]. Matsumura et al. [4] reported a case with
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Table 1 - Summary of cases of malignant transformation of DNTs.

Age Sex Site Enhancement/ Pathology*

(year) Hemorrhage
Present case 18 F P +/+ Anaplastic glioneuronal tumor
Matsumura et al. [4] 1 F P +/N/A Anaplastic glioneuronal tumor
Heiland et al. [5] 28 M ] +/N/A Glioblastoma
Aggarwal et al. [6] 29 M Fr +/N/A Diffuse astrocytoma
Moazzam et al. [7] 22 F T +/N/A Oligoastrocytoma
Chuang et al. [8] 2 F Fr, P +/N/A Glioblastoma
Chao et al. [9] 15 F T +/N/A Diffuse astrocytoma
Mano et al. [10] 4 F F +/N/A DNT and anaplastic oligodendroglioma
Thom et al. [11] 56 M T +/N/A Anaplastic glioneuronal tumor
Ray et al. [12] 12 F Fr, P +/N/A Anaplastic astrocytoma
Tsuboi et al. [13] 35 F T +/N/A Anaplastic oligoastrocytoma
Hammond et al. [14] 29 M Fr +/N/A Glioblastoma
Gonzales et al. [15] 47 F Fr +/N/A Oligoastrocytoma
Rushing et al. [16] 14 M T, P N/A/ N/A Anaplastic astrocytoma

DNT, dysembryoplastic neuroepithelial tumor; F, female; Fr, frontal lobe; M, male.
MRI, magnetic resonance imaging; N/A, not applicable; O, occipital lobe; P, parietal lobe; T, temporal lobe.

* In the present case and the case of Mano et al. [10], primary tumors were malignant transformation of DNTs. In the other above cases,
primary tumors were DNTs with WHO grade 1 and recurrent tumors were the above brain tumors with WHO grade 2, 3, or 4.

an identical FGFR1 mutation between primary DNT with WHO
grade 1 and recurrent malignant transformation of DNT. Our
case suggests that malignant transformation of DNTs can also
result in FGFR1 mutations.

Conclusion

DNTs can undergo malignant transformation, cause symp-
tomatic intracranial hemorrhage, and have FGFR1 mutations.
In cases suspected of DNTs, malignant transformation of
DNTs should be considered as differential diagnoses when tu-
mors occur outside the temporal lobe and show enhancement
on post-contrast-enhanced T1-weighted images.

Patient consent

A written informed consent was obtained from the patient.
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