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Abstract

Dysembryoplastic neuroepithelial tumor (DNET) is a benign glioneuronal neoplasm, usually found in children and adolescents, in the vast major-
ity of cases associated with drug-resistant epilepsy. Typically, epileptic seizures are the main, and in most cases, their only clinical manifestation.
Although DNET is a benign, biologically stable tumor with few reports of malignancy, it is one of the most common reasons for epileptic surgery.
The epileptogenic potential of this tumor is so high that DNET s, along with ganglioglioma, have received the informal term “epileptomas” and are
by far the leaders in the group of low-grade tumors associated with long-term epilepsy-associated tumors (LEAT). It is believed that this epilepto-
genicity is due to localization in the neocortex and frequent association with focal cortical dysplasias (FCD). In the world literature, there are only
a few mentions of DNET s not associated with epilepsy. The article presents the experience of complex, interdisciplinary diagnosis of DNET in a child
without epilepsy who complained of frequent headaches. During a comprehensive MRI examination, a cortical-subcortical pathological substrate
was discovered in the left temporal lobe with radiological signs of DNET. During video-EEG monitoring of night sleep, no epileptiform signs were
recorded. There was no history of epileptic seizures or other paroxysms. A control MRI revealed a slight increase in the size of the pathological
substrate, which was the reason for surgical treatment. Pathological examination revealed microscopic features of DNET. This case of absence
of epilepsy in a child with cortical DNET in the temporal lobe cortex suggests that the spectrum of its clinical manifestations and biological behavior
is not fully understood and requires further comprehensive study.

Keywords: DNET; glioneural tumors; patient without epilepsy; neuroimaging epilepsy.

Ethics approval. The study was conducted with the informed consent of legal representatives of the patients.

Source of funding. The study was not supported by any external sources of funding.

Conflict of interest. The authors declare no apparent or potential conflicts of interest related to the publication of this article.

For correspondence: 20 Moskvorechye str., Moscow, 115409, Russia. Federal Research and Clinical Center for Children and
Adolescents. E-mail: khalilov.mri@gmail.com. Khalilov V.S.

For citation: Khalilov V.S, Kislyakov A.N., Medvedeva N.A., Serova N.S. Atypical presentation of dysembryoplastic neuroepithelial
tumor. Annals of clinical and experimental neurology. 2024;18(3):109—115.

DOL: https://doi.org/10.17816/ACEN.1126
Received 15.05.2024 / Accepted 03.06.2024 / Published 30.09.2024

Annals of clinical and experimental neurology. 2024; 18(3). DOI: https://doi.org/10.17816/ACEN.1126 109


https://crossmark.crossref.org/dialog/?doi=10.17816/ACEN.1126&domain=PDF&date_stamp=2024-10-03

KNUHWYECKIIA PA3BOP
[ln3ambpuonnacTuyeckan HepoanuTeNuanbHasa onyxonb

ATunuuyHOe KIMHUYECKOe MPOsBIeHUE
N133MOpHOIIaCTUYECKOM
HEHMPO3MUTE/INATbHON ONYX0JIU

B.C. Xanunos"? A.H. Kucnsaxos®, H.A. Mengenesa" 4, H.C. Ceposa’

IQedepanvhbiil HayuHo-knuHUeckuti yenmp demeii u nodpocmkos, Mockea, Poccus;
“Poccutickuti HayuoHaTbHbLil uccedosamensekuil Meduyurckutl ynusepcumem umenu HH. [Tupozosa, Mockea, Poccus;
SMopo3osckas demckas 2opodckas kauHuueckas 6omwHuya, Mockea, Poccus;
“[Tepeviii Mockosckuii zocydapcmaenHbiti Meduyurckuti yHusepcumem umenu U.M. CeueHosa

(Ceuenoscxuti ynusepcumem), Mockea, Poccus
AnHoTanusg

Jluzambpuonsiacmuueckas Heiipoanumenuanshas onyxons (JH90) — dobpokauecmeenHoe 2/UOHeLPOHANLHOE HOB00OPA308AHUE, KAK NPABUIO,
scmpeuaioujeecs y demeli u nodpocmkos, 8 nodasnsiouem OOTbUUHCMBE CNY4Uaes ACCOYUUPOBAHHOE C (HAPMAKOPe3UCMEHMHOL anusencuetl.
O6biuHo dnusenmuueckue NPUCIynbl S6NTIOMCS OCHOBHbLM U 8 OOTbUILHCMBE Clyuaes eQUHCMBeHHbIM KauHuueckum npossnexuem JH30. He-
cmomps Ha mo umo JJHAO — dobpokauecmeennas, Guonozutecku cmaduibHas Onyxosb ¢ eOUHUYHbLMU YNOMUKAHUAMU O CYUasX MANUZHU3AYUL,
OHa S6715lemcs 00HOLL U3 HauboIee Yacmbix NPUYUH XUPYP2UHeCK020 JieueHuUs INUeNcuLl, INUTeNnMOo2eHHbILi NOMeHYUA JMOL OnyXO/L HACMOJIbKO
gbicok, umo JJHAO, Hapady ¢ 2anznuo2UoMOL, NOMyHUU HEODUYUATbHL MEPMUH «NUTENMOMbl» U ¢ 00JLIUM OMPLIBOM JUOUPYIOM 8 2pynne
onyxozeti HU3Koli cmeneHu 310Ka4ecmeeHHOCML, ACCOYUUPOBAHHBIX ¢ ONUMeNbHbIM MeyeHueM anunencuu. Ecmy mHeHue, umo makas anunenmo-
2eHHocmb 00YC/0671eHA TIOKAU3AYUel] OnyXO/U 8 HeoKOpMeKce U Yacmoti accoyuayueti eé ¢ hokanbHbLMu Kopmukashsimu oucnaasusmu. Hamu
obHapyKeHb! edunuuHble ynomunanus o JHIO0, He accoyuuposanHsix ¢ anusencuetl.

B cmamve npedcmasnen onvim komnekcHoil Mexoucyunaunaproti duazkocmuxu JJHI0 y pebénka 6e3 anunencu, komopeLii 06pamuncs ¢ xano-
bamu Ha uacmvle npucmynsl 20708Holi 00U, B xo0e KomnekcHo20 00¢/1e008aHUSA NPU MAZHUMHO-PE3OHAHCHOL MOMOZPAPUU 207108H020 MO32A
Obls1 00HAPYIKEH KOPMUKATIHO-CYOKOPMUKAbHbIL namosiozudeckuil cybempam 6 negoii gucouroli dosie, umeiowjuti paduosiozuueckue npusHaKu
JIHB0. Ipu 6udeo-D9T-MOHUMOPUHZe HOUHOZ0 CHA He ObLIO 3APe2UCMPUPOBARO INUJENMUDOPMHbLX 3HAKOS. B anamuese He ommeuanoch anu-
JIENMUYECKUX NPUCMyNo8 U UHbIX Napokcusmos. [lpu noemopHOLl MAZHUMHO-PE3OHAHCHOL MOMOZPAGUU 20708H020 MO32a OOHAPYIKEHO Y8enu-
ueHue pasmepos Namosio2uteckozo cybcmpama, Ymo nocayKui0 nogodom Ons Xupypeuueckozo Jederus. [lamomopghonoeuteckoe uccnedosarue
8bLA6UI0 MuKkpockonuyeckue npuskaku JHI0. Dmom cryuaii omcymemeus anusencuu y pedéuka ¢ kopmukanshoti JH3O0 6 kope sucouroi donu
n0360/15em NPednosIoKumb, YUMo CNEKmp e€ KAURUYECKUX NPOABAEHUL U MeyeHuUs PACKPbIM He NOAHOCMbI0 U mpebyem 0a/ibHeliliez0 8CecmopoX-
He20 U3yueHus.
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Introduction

The term “dysembryoplastic neuroepithelial tumor” (DNET) was
first proposed in 1988 by C. Daumas-Duport et al., who identi-
fied a group of tumors with unique morphological features such
as intracortical location, multinodular architecture, heterogene-
ity in cellular composition, and presence of a specific glioneu-
ronal element [1]. Three forms of DNETs have been identified:
simple, complex, and non-specific. Regardless of such polymor-
phism, DNETs are low-grade tumors with isolated reports of an-
aplastic transformation [2, 3]. DNETs are the second most com-
mon tumors associated with chronic intractable epilepsy and,
along with gangliogliomas, are conventional representatives of
low-grade long-term epilepsy-associated tumors (LEATS) [2, 4].
LEATs have common clinical, morphological, and radiological
features such as association with drug-resistant or intractable
epilepsy, age of onset below 20 years, frequent location in the
temporal lobe, no marked neurological deficit, and extremely
rare cases of anaplastic transformation [2, 3, 5]. Gangliogliomas
and DNETs are by far the leaders in the LEAT group. In a very
large cohort of patients who had epilepsy surgery, over 70% of
all tumors were LEATS [6]. In many studies, the epileptogenicity
of DNETSs was up to 100%, and there is no surprise that special-
ists studying tumors of the LEAT group gave them an unofficial
name “epileptomas” {7, 8].

In our article we described a case of DNET with atypical clin-
ical course reported in a child without epilepsy, who under-
went surgical treatment for the tumor.

Fi%. 1. Brain MRI of patient G. at his first examination.

Alesion is seen in the posterolateral area of the left temporal lobe
with involvement of the parietal lobe, with a multicystic structure
(“soap-bubble pattern”) typical for DNET, with subcortical/cortical
location and transmantle spread to the posterior horn of the homo-
lateral lateral ventricle (4, B, C). On sagittal slices, involvement of
the parietal lobe of the left hemisphere is clearly seen (D). The le-
sion does not demonstrate restricted diffusion or perifocal reaction
(E). T1 SPC ISO images with a slice thickness of 1 mm clearly show
the multicystic structure of the lesion and its predominant location
in the corticomedullary area (F).

Dysembryoplastic neuroepithelial tumor

Clinical case report

Patient G., 12 years old, consulted a neurologist with com-
plaints of periodic headaches, which had been seen for about
one year after a closed craniocerebral injury, and speech im-
pairment, which his parents described as quiet inarticulate
speech during periods of excitement. Brain magnetic reso-
nance imaging (MRI), which was conducted as part of the
patient’s comprehensive examination, showed a lesion in the
left temporal lobe. Based on radiological findings and loca-
tion, a tumor, presumably DNET, was suggested with a differ-
ential diagnosis of another representative of the LEAT group
(Figure 1).

Considering the patient’s complaints of headaches and the
polymorphism of possible atypical manifestations of tempo-
ral lobe epilepsy, he was referred to an epileptologist and
administered with overnight video EEG monitoring (VEEG).
VEEG monitoring showed slow and diffuse biopotentials of
residual organic background with a focus of slow pathological
activity in the left frontal-central area in the form of frequent
bursts of high-amplitude paroxysmal theta rhythm. No clear
local or interhemispheric asymmetry was identified. Typical
epileptic activity was not recorded. Tolerance to hypoxia was
intact. Cortical epileptogenesis was consistent with the pa-
tient’s age.

The neurological status showed no abnormalities of higher men-
tal functions, motor domain, sensory domain, or cranial nerves.

2021 2022

Fig. 2. Follow-up brain MRIs of patient G. 1 year later.

When images from 2021 and 2022 are compared, higher relaxation
properties of the lesion are determined in the T2 and FLAIR MRI
sequences. The multicystic structure and transmantle spread to the
posterior horn of the left lateral ventricle are visualized more clearly.
The retrospective comparison shows no signs of enlargement, perifocal
reaction, or mass effect (4 to D). No abnormal accumulation of an in-
travenous MRI contrast agent is seen in the structure of the lesion (E).
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His personal or family history did not include any notewor-
thy episodes of loss of consciousness or seizures. Consider-
ing the changes in the left temporoparietal lobe, no epilep-
tic seizures, changes in the neurological status, and VEEG
monitoring findings, the interdisciplinary team discussed
the patient’s management, diagnosed him with “Neuroepi-
thelial tumor of the left temporal lobe, presumably DNET”,
and recommended follow-up over time.

Follow-up MRI 1 year later showed non-obvious signs of bio-
logical instability of the lesion (Figure 2); therefore, the pa-
tient’s neurosurgeons recommended surgical treatment.

The tumor in the left temporal lobe of the brain was re-
moved by microsurgery with intraoperative neurophysiologic
monitoring. Morphological examination of the resected tissue
showed microscopic and immunohistochemical signs of sim-
ple low-grade DNET (Figure 3). A detailed examination of re-
sected cortical fragments did not provide any evidence of an
association with focal cortical dysplasia (FCD). Molecular ge-
netic testing of the tumor tissue was performed by FISH with
DNA probes; BRAF V600E mutations and KIAA1549-BRAF At
the time of the publication, the post-operative follow-up of
patient G. lasted 11 months; no epileptic seizures or abnormal
changes in his neurological status were found.

Fig. 3. Postoperative MRI and morphological findings of patient G.

Discussion

Epileptic seizures that are difficult to control with antiepileptic
therapy are the main and, in many cases, the only clinical sign
of DNET. A single case of DNET in an adult patient without
seizures has been described in generally available medical li-
terature. The authors associated this atypical pattern with the
absence of FCD in the peritumoral cortex [9]. However, the
association with FCD is considered one of the main but far
from the only factor contributing to the high epileptogenicity
of DNET [6, 10]. There are three key hypotheses that explain
tumor-associated epilepsy. Two of them (i.e. epileptocentric
and tumor-centric) emphasize the key role of the tumor, while
the third one gives preference to the role of molecular genetic
aberrations found in tumor tissue [3, 6, 11, 12].

According to the epileptocentric approach, changes leading
to hyperexcitability in the peritumoral cortex play a key role
in the development of epilepsy. This is associated with me-
tabolic, morphological, neurotransmitter or immunological
changes in the tumor and peritumoral tissue [11, 13]. Var-
ious abnormalities of cortical development, especially FCD,
are often found adjacent to pediatric brain tumors and play
an important role in the development of epilepsy. These are
usually type I FCDs, which have a high epileptogenic poten-

B

MRI demonstrated total removal of the tumor from the left temporoparietal region with the transmantle track and adjacent cortex (A). At the
border of the gray and white matter, tumor tissue was seen, which consisted of cells morphologically similar to oligodendrocytes, which formed
unidirectional chains. Microcysts filled with mucoid substrate were observed in these chains (B). In individual microcysts, there were neurons
located in the mucoid material (“floating” neurons) (C). In DNETS, neuronal axons form parallel cords that have the same direction as the co-
lumns of oligodendroglial cells. These structures are called specific glioneuronal elements, and they are typical for this tumor. Inmunostaining

with anti-neurofilament protein antibody (D).
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tial themselves, and the association with a tumor from the
LEAT group makes this substrate superepileptogenic. A liter-
ature review suggested a wide range of detection rates for the
association of neuroepithelial tumors with FCD (i. e. 20-80%)
[6, 10, 14]. In patient G., no abnormalities in the architec-
ture of the peritumoral cortex were found in the materials
submitted for morphological examination. We considered this
argument to be a possible factor contributing to the fact that
the patient did not have epilepsy. However, this cannot be
considered the only correct hypothesis because some tumors
from the LEAT group associated with FCD or other cortical
dysgenesias are increasingly found in patients without epi-
lepsy [14, 15]. Therefore, the role of peritumoral FCD in the
development of epileptic seizures is not fully understood, and
studies in this area should be continued.

According to the tumor-centric approach, epileptic activity is
triggered by the tumor itself and develops due to its direct
mechanical effect. The tumor and edema cause increased in-
tracranial pressure, leading to cerebral hypoperfusion. This
results in local tissue destruction, ischemia, necrosis, neovas-
cularization, microhemorrhages, and inflammation [11, 13].
In the case of patient G., there were no typical signs of a
neoplastic process such as mass effect, perifocal edema, or
neovascularization. Differences in relaxation characteristics
and more distinct boundaries of the cystic component, with-
out a significant increase in size, which were considered by
the experts as progression, may be explained by the fact that
different models of MRI scanners were used for the initial and
follow-up examinations.

Therefore, the tumor found in the patient was relatively
biologically stable, which, based on the tumor-centric theo-
ry, may have affected its epileptogenicity. However, it should
be noted that the tumor-centric hypothesis was tested on
gliomas and is more applicable to highly aggressive forms
of these tumors with rapid progression [6].

There are increasing number of reports in the literature
about a potential association of certain genetic mutations
found in tumors with the occurrence of epileptic seizures.
A new classification of tumors that was introduced in 2021
considers not only their histological structure but also specific
genetic mutations [16]. Studies identified several genetic fac-
tors associated with the development of epilepsy in patients
with brain tumors, such as 1p/19q co-deletion and IDH1/IDH2
mutations. They suggested that these mutations may affect
the balance between inhibition and excitation in the brain,
which can cause epileptic seizures [17, 18]. However, conven-
tional LEATSs are not associated with these mutations, which
questions this hypothesis. Genetic changes responsible for
tumor-associated epileptogenesis in LEATs are likely to be
in the rat sarcoma mitogen-activated protein kinase (RAS/
MAPK) and phosphoinositide 3-kinase protein kinase B mam-
malian target of rapamycin (PIK3-AKT/mTOR) pathways [19].

Dysembryoplastic neuroepithelial tumor

For example, FGFRI and BRAF V600F mutations, which are
associated with these pathways, were detected in patients
with DNET [3, 16]. Several publications indicated that the
BRAF V600E mutation detected in tumor tissue may correlate
with a worse prognosis for the postoperative outcome of ep-
ilepsy and provoke relapses of the neoplastic process [20].

Availability of molecular genetic testing of the tumor tissue
in our case was limited. Testing for BRAF V600E mutations
and KIAA1549-BRAF fusion was available using FISH with
DNA probes, which was negative. We were unable to search
for the FGFRI mutation, which is the most typical for DNET;
however, we did not find any literature data on its role in
tumor epileptogenesis, in contrast to BRAF V600E mutations
and KIAA1549-BRAF fusion.

Patient’s young age was yet another possible factor contribut-
ing to the absence of epilepsy. Although epilepsy occurs before
the age of 20 years in over 90% of patients with DNET, there
have been reports of late-onset seizures associated with this
tumor [2, 21]. In one of the largest studies in patients with
DNET, the mean age of epilepsy onset was 14.6 years (range,
3 months to 54 years) and age at surgery was 30.5 years
(range, 6 to 65 years) [22]. The age of patient G. at the time of
his surgery was 12 years, so epilepsy could develop at an older
age. However, in another study in children, the mean age of
onset of epileptic seizures was 8.1 years (range, 2 months to
14 years) and age at surgery was 12.4 years (range, 3.25 to
18.5 years), which also questions this hypothesis [23].

Epilepsy is known to have polymorphism of its clinical man-
ifestations, especially if its structural cause is located in the
temporal lobe. Quite often, symptoms differ from typical
manifestations of epilepsy, which can be misinterpreted by
specialists unfamiliar with this problem; therefore, the pa-
tients may not receive proper diagnostics and treatment.
VEEG monitoring, which was conducted as part of the com-
prehensive examination of patient G., did not show any typi-
cal epileptic activity while awake and asleep, neither did func-
tional tests. The patient did not have a personal or family
history of epileptic seizures or other paroxysms. No abnormal
symptoms were found in the patient’s neurological status, and
complains of headaches were the main clinical sign. There-
fore, we can say with a certain degree of confidence that the
patient did not have epilepsy at the time of his surgery.

Conclusion

Although epileptic seizures are the main and, in some cas-
es, the only clinical symptom of DNET, which justifies its
unofficial term “epileptoma,” this tumor may be detected in
patients without seizures. Such an atypical course requires
more thorough investigation of the conventional mechanisms
that induce LEAT-associated epileptogenesis and possible
contribution of molecular genetic aberrations.
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