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Dysembryoplastic neuroepithelial tumor
originally diagnosed as astrocytoma and
oligodendroglioma

Tumor neuroepitelial disembrioplasico diagnosticado originalmente como astrocitoma ou
oligodendroglioma

Diego Cassol Dozza', Flavio Freinkel Rodrigues?, Leila Chimelli®

ABSTRACT

Dysembryoplastic neuroepithelial tumor (DNT), described in 1988 and introduced in the WHO classification in 1993, affects predominantly
children or young adults causing intractable complex partial seizures. Since it is benign and treated with surgical resection, its recognition is
important. It has similarities with low-grade gliomas and gangliogliomas, which may recur and become malignant. Objectives: To investigate
whether DNT was previously diagnosed as astrocytoma, oligodendroglioma, or ganglioglioma and to determine its frequency in a series of
low-grade glial/glio-neuronal tumors. Methods: Clinical, radiological, and histological aspects of 58 tumors operated from 1978 to 2008,
classified as astrocytomas (32, including 8 pilocytic), oligodendrogliomas (12), gangliogliomas (7), and DNT (7), were reviewed. Results: Four
new DNT, one operated before 1993, previously classified as astrocytoma (3) and oligodendroglioma (1), were identified. One DNT diagnosed
in 2002 was classified once more as angiocentric glioma. Therefore, 10 DNT (17.2%) were identified. Conclusions: Clinical-radiological and
histopathological correlations have contributed to diagnose the DNT.
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RESUMO

O tumor neuroepitelial disembrioplasico (DNT), descrito em 1988 e incorporado na classificacdo da OMS em 1993, acomete predominan-
temente criancas ou adultos jovens, causando crises convulsivas parciais complexas farmacorresistentes. Como é benigno e tratavel com
resseccao cirdrgica, seu reconhecimento é importante. Tem semelhancas com gliomas de baixo grau e gangliogliomas, que podem recidivar
e malignizar. Objetivos: Investigar se o DNT foi originalmente diagnosticado como astrocitoma, oligodendroglioma ou ganglioglioma e deter-
minar sua frequéncia numa série de neoplasias gliais/glioneuronais de baixo grau. Métodos: Foram revistos aspectos clinicos, radiolégicos e
histologicos de 58 neoplasias operadas entre 1978 e 2008, classificadas como astrocitomas (32, sendo 8 pilociticas), oligodendrogliomas (12),
gangliogliomas (7) e DNT (7). Resultados: Foram identificados quatro novos DNT, um operado antes de 1993, originalmente diagnosticado
como astrocitoma (3) e oligodendroglioma (1). Um DNT diagnosticado em 2002 foi reclassificado como glioma angiocéntrico. Portanto, 10 DNT
(17,2%) foram identificados. Conclusdes: Correlacoes clinico-radioldgicas e histopatologicas contribuiram para o diagnéstico do DNT.

Palavras-Chave: tumor neuroepitelial disembrioplasico, gliomas de baixo grau, epilepsia.

The dysembryoplastic neuroepithelial tumor (DNT),
which was described by Daumas-Duport et al., in 1988, and
it was incorporated in the World Health Organization (WHO)
classification in 19937 is a benign mixed glio-neuronal tu-
mor usually supratentorial in the cerebral cortex, which oc-
curs predominantly in children or young adults, who pres-
ent intractable complex partial seizures before 20 years-old
and absence of focal neurological deficit. Radiologically, cor-
tical topography of the lesion, no mass effect or contrast

enhancement, except in a small proportion of cases, iso or hy-
pointensity in T1-weighted and hiperintensity in T2-weighted
magnetic resonance imaging (MRI) are the main features®.
Histologically, it typically shows a columnar pattern and mul-
tinodular architecture, which is often associated with cortical
dysplasia. There are three histological subtypes: complex, sim-
ple, and non-specific forms, which may show similarities with
low-grade diffuse gliomas®. As for the ganglioglioma, which is
usually benign but may recur and become anaplastic, there
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are clinical, topographical and radiological similarities with
the DNT, such as the frequent occurrence of epilepsy and the
preference for the temporal lobe”.

Identification of DNT has therapeutic and prognostic im-
plications, since surgical resection may provide good long-
term seizure control in the majority of young patients, with
epileptogenic glioneuronal tumors® and aggressive therapy
can be avoided, thus sparing these young patients of the del-
eterious long-term effects of radio- or chemotherapy®.

The aims of this study were to investigate whether
the DNT had been previously diagnosed as low-grade as-
trocytoma, oligodendroglioma or ganglioglioma, due to
the lack of correlations with clinical and radiological pre-
sentations or because it had been analyzed before its rec-
ognition by the WHO, in 1993. In addition, we intended
to determine its frequency in a series of low-grade glial or
glio-neuronal tumors.

METHODS

This is a retrospective study undertaken in two neuro-
surgical centers of the Federal University of Rio de Janeiro
(UFR]), Clementino Fraga Filho University Hospital (HUCFF)
and the Institute of Neurology Deolindo Couto (INDC), from
1978 to 2008. At the INDC, this period was shorter because
neurosurgical specimens were available from 1997 to 2007.
We reviewed the medical records of all patients who under-
went surgery for resection of low-grade astrocytomas, oligo-
dendrogliomas, gangliogliomas, and DNT. Patients with in-
complete data, such as the lack of histological blocks and
radiological images, were excluded.

In a series of 908 brain tumors (704 in HUCFF and 204
in the INDC), there were 94 astrocytomas, 35 oligodendro-
gliomas, 18 gangliogliomas, and 7 DNT. After excluding those
without all the required information, 58 tumors were select-
ed, with the following histological diagnostics: 32 astrocy-
tomas (8 were pilocytic), 12 oligodendrogliomas, 7 ganglio-
gliomas, and 7 DNT.

The histological diagnoses were reviewed by a neuro-
pathologist. If necessary, new paraffin sections stained with
hematoxylin and eosin were prepared. Seven cases required
immunohistochemical study to support the diagnosis. The
following antibodies were used: epithelial membrane anti-
gen (EMA - dilution 1:80, clone, p. 28-29, DAKO), synapto-
physin (SF - 1:30 dilution, clone Snp88, BIOGENEX); neuro-
filament (NF-1: 100 dilution, clone RT97, NOVOCASTRA),
glial fibrillary acidic protein (GFAP - dilution 1: 100, clone
GA5, NOVOCASTRA), and Ki67 (dilution 1:50, clone Ki88,
BIOGENEX), chromogranin (CGR - 1:50 dilution, clone
LK2H10, NOVOCASTRA).

This study was approved by the Ethics Committee in
Research of the INDC-UFR].

RESULTS

Four new DNT were identified. They were previously clas-
sified as astrocytoma (three cases) and oligodendroglioma
(one case). Only one was operated before 1993. One case pre-
viously diagnosed as DNT in 2002 was re-classified as angio-
centric glioma. Therefore, there were ten cases of DNT in this
sample (17.2%), four of them re-classified after the revision,
taking into account the clinical, radiological, and histologi-
cal criteria.

Mean age at the onset of symptoms was 11.9 years-
old (range - from 2 to 26 years-old), the average time of
seizure disabilities to diagnosis was 94.1 months (range
0.4 to 360 months), the average age at the time of surgery
was 26.1 years-old (range 13 to 45 years-old) and the av-
erage time of follow-up was 59.5 months (range 3 to 156
months). The topography was quite variable. Temporal,
parietal, and frontal lobes were involved in three cases
(30%), and the occipital lobe in one (10%).

Seizures were present in all cases, six (60%) with intrac-
table epilepsy and four (40%) responded to the antiepileptic
drug (AED). Simple and complex partial seizures occurred in
four (40%) patients each, while primary generalized tonic-
clonic seizures were seen in two (20%) cases.

Cerebral computed tomography (CT) scan was per-
formed on eight patients, all showing hypodensity in
the region of tumor. Calcification was present in three
(37.5%), in one (12.5%) tumor there was contrast en-
hancement and two (25%) cases had mild mass effect in
the surrounding brain. Skull deformation occurred in one
(12.5%) case. The characteristics of patients with DNT
are showed in the Table. MRI was performed in seven pa-
tients and the main characteristics were hypointensity
in T1-weighted and hiperintensity in T2-weighted image
(Fig 1), which was present in all cases. There was con-
trast enhancement in three (42.8%), two of them hetero-
geneous and one ring-shaped. Perilesional edema was
observed in two (28.6%) cases and mass effect due to cyst
was observed in one (14.3%) case (Fig 2).

The histological subtypes were four (40%) complex, five
(50%) simple, and one (10%) non-specific forms. Other histo-
logical features included calcification (three cases) and corti-
cal dysplasia (one case). Figs 3 and 4 show the classical histo-
logical features of the DNT.

Six patients (60%) diagnosed with DNT had total resec-
tion of the tumor, four of which (66.6%) were free of seizures,
one without medications and three taking only one medica-
tion. The two (33.3%) that remained with seizures, one was
taking one AED and the other three AED. The control of sei-
zures was obtained after partial resection in one out of three
patients. The patient who underwent biopsy was not free of
seizures. Therefore, seizures were controlled in five patients
(50%) after surgery (Fig 5).
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Table. Characteristics of patients with dysembryoplastic neuropithelial tumor.

mres  Location incinge: suigory Fesection (0 S dagnois o
10 R occipital Typical 14 Total 156 Astrocytoma Gll Complex
17 R temporal Typical 18 Total 5 Astrocytoma Gl Complex
12 L temporal Contrast 25 Total 60 DNT Simple
4 L temporal Tvypical 34 Total 3 DNT Non-specific
19 L parietal Calcification contrast 24 Total 72 DNT Simple
2 L frontal Contrast mass Effect (edema) 19 Biopsy 120 Astrocytoma Gll Simple
17 L parietal Calcification 45 Partial 84 Oligodendro-glioma Gll Complex
10 R parietal Calcification 13 Partial 60 DNT Simple
2 L frontal Mass effect (edema) 43 Total 11 DNT Simple
26 L frontal Mass effect (cyst) 26 Partial 24 DNT Complex

*typical findings were hypodensity at CT and hypointensity in T1-weighted and hiperintensity in T2-weighted MRI; contrast, calcification, and mass effect are
additions to the typical ones. R: right; L: left.

Fig 1. Axial MRI shows lesion in the left frontal lobe with hypointensity in T1 and hiperintensity in T2-weighted images. It is
superficially located and shows no mass effect.

; i iae LV T o

Fig 3. Specific glioneuronal element showing perpendicular
orientation of columns of axons in the cerebral cortex lined
by small oligodendrocyte-like cells. Between the columns,
microcysts are filled with a basophilic matrix where floating
neurons can be observed. HE, x40.

Fig 2. Sagittal brain MRI'in T1-weighted showing frontal lobe
lesion with mass effect caused by the cyst.
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Fig 5. Correlation between the type of resection and control of
seizures

Considering the four cases that were re-classified as
DNT, three had the complex histological features and one
had the simple form. The radiological features of two were
typical, but one had contrast enhancement and mass effect
due to edema and another had calcification. As for the re-
section and seizure control, the two with typical radiologi-
cal features had total resection and seizure control, while
the other two (one partial resection, one biopsy) were not
free of seizures.

DISCUSSION

It has been more than 20 years that Daumas-Duport et
al.! described and proposed the new tumor entity called dys-
embryoplastic neuroepithelial tumor. Despite the fact that
nowadays, there is much more knowledge about the subject
and the clinical and radiological criteria are well-established,
diagnostic difficulties may remain due to the complexity of
some histological and radiological presentations®.

We identified 10 DNT in this series of 58 low-grade gli-
omas/glioneuronal tumors, 4 of which were re-classified af-
ter revision of the clinical, radiological, and histological data.
Their original diagnoses were astrocytoma in three cases and
oligodendroglioma in one, only one operated before 1993.
The re-classification of a tumor, which had been previously

diagnosed as DNT as angiocentric glioma, was due to the fact
that it was operated in 2002 and this entity, that may resem-
ble a DNT, was recognized by the WHO, in 2007".

The frequency of DNT in our series (17.2%) cannot reli-
ably compare with the literature, partly because of the small
number of cases, but also because variable estimations have
been obtained according to the type of recruitment of pa-
tients, including tumors that were operated on for pharma-
coresistant epilepsy, low-grade tumors, pediatric series, etc.
For instance, in a series of 38 patients with low-grade tumors
with intractable epilepsy, DNT were found in 26.3%"% among
340 primary central nervous system (CNS) tumors in children
up to 17 years of age, DNT occurred in 0.6% of the cases’, and
out of 129 patients less than 19 years of age, 17 (13.2%) were
DNTY. In addition, among all neuroepithelial tumors diag-
nosed in one Institution comprising 22 years", the DNT was
diagnosed in 1.2% of patients under age 20 and in 0.24% of
patients over 20 years.

Seizures were present in all our cases and began early in
life, as reported in most series™'*'%. This was an important cri-
terion to re-classify the four DNT.

Imaging findings in our cases also corroborated those in

the literature'®°

. However, radiological features of two out of
the four re-classified DNT were not so typical, one with con-
trast enhancement and mass effect caused by edema and an-
other with calcification. Although these findings have been
described in various series of DNT*", they may have ac-
counted for the misdiagnosis of a low-grade diffuse glioma
(astrocytoma or oligodendroglioma) in our cases. As for the
histological presentations, all four re-classified tumors pre-
sented the simple (one case) or complex (three cases) forms,
as classically described in the literature'*'s. Even not justi-
fying the previous diagnosis of low-grade diffuse glioma, it
is worth mentioning that complex variants have been ap-
pointed to induce an occasional glioma misdiagnosis®, be-
cause they have a different clinical profile and a more vari-
able histopathological and MRI appearance. In addition,
other recently described variants (diffuse and associated
with ganglioglioma)®, together with the nonspecific form?,
may also induce misdiagnosis, if one is not aware of the clas-
sical clinical and radiological criteria. Another reason for not
having diagnosed DNT in one of our cases is that the sample
was probably not representative of the lesion, since the pa-
tient was submitted to a biopsy. It is well-known that larger
samples are usually necessary to show the classical architec-
ture of a DNT".

Control of seizures was obtained in 50% of the patients, as
opposed to 80 to 100%***, which is directly related to the ex-
tent of resection®'**. We could observe that the management
of seizures was more effective after total resection of the le-
sion than with partial resection, which has also been applied
for the four re-classified tumors, one of which underwent a
biopsy, and as expected, did not improve clinically. Patients
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with complete resection had the best seizure control taking
less antiepileptic drugs.

In conclusion, DNT are benign tumors with varying char-
acteristics and require careful clinical and radiological as-
sessment to assist the histopathologic diagnosis and avoid
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