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BACKGROUND AND PURPOSE: Dysembryoplastic neuroepithelial tumors (DNTs) are be-
nign lesions affecting children and are associated with epilepsy. The goal of our study was to
better characterize the clinical-radiologic-pathologic spectrum of DNTs (complex and simple
forms only) in a series of 14 children.

METHODS: Clinical, neuroradiologic, and pathologic features of all cases were retrospec-
tively studied.

RESULTS: Eleven cases of complex and three cases of simple DNTs were identified. Mean
follow-up was 87 months, and no recurrence was recorded except for one case of simple DNT.
We found that some neuroradiologic features may be helpful to support the diagnosis of DNT:
presence of “septations,” triangular pattern of distribution, and absence of contrast enhance-
ment.

CONCLUSION: The evidence of the specific glioneuronal element is found by pathologic
examination, but the typical neuroradiologic aspect of DNT suggests this diagnosis preopera-
tively. Radiologic examination may be helpful for the diagnosis of DNT when pathologic
findings are inconclusive.

First described in 1988 by C. Daumas-Duport (1),
dysembryoplastic neuroepithelial tumors (DNTs) are
benign lesions affecting young people and are clini-
cally characterized by drug-resistant partial seizures
and normal neurologic examination. Neuroimaging
typically shows a predominantly cortical and well-
demarcated lesion (1, 2). Most DNTs do not display
contrast enhancement (1, 3–6). Three histologic
forms have been described (3, 7). The complex form
is characterized by the association of a specific glio-
neuronal element (SGNE) with glial nodules and a
multinodular architecture. Foci of cortical dysplasia
are common. The simple form demonstrates only the
SGNE (7). A third, “nonspecific,” form of DNT does
not show the SGNE but displays the same clinical and

neuroimaging features as complex DNT (3). On
pathologic examination, this form may mimic any
kind of glioma and, consequently, its existence is
debated. Daumas-Duport et al define the clinical-
radiologic criteria of DNT as follows: 1) partial sei-
zures, with or without secondary generalization, be-
ginning before the age of 20 years, 2) no neurologic
deficit or stable congenital deficit, 3) cortical location
of the lesion as best demonstrated by MR imaging,
and 4) neither mass effect nor peritumoral edema
findings at imaging (3).

We report a series of 14 DNTs (with SGNE) in
children. Clinical, neuroradiologic, and pathologic re-
sults were reviewed, and we found that additional
neuroradiologic findings were helpful to perform the
diagnosis of DNT. To date, all children are alive, in
keeping with the benign clinical course of DNT.

Methods

Case Selection and Clinical Findings
Between 1986 and 2000, 14 typical DNTs were diagnosed in

children at our institution on the basis of pathologic findings.
All patients fulfilled the clinical-radiologic criteria defined by
Daumas-Duport et al. Age at diagnosis, sex, symptom duration
before surgical excision, and clinical presentation, including the
type of epilepsy, were recorded. Type of resection (tumorec-
tomy vs lobectomy) and extent of resection were defined on the
basis of both postoperative reports and early postoperative
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imaging. At the time of the last medical examination or on the
basis of information obtained from a questionnaire sent to the
patients’ medical doctors, the following parameters were re-
corded: anticonvulsive treatment (yes-no), seizure frequency,
and recurrence (yes-no).

Neuroimaging
Preoperative and postoperative neuroradiologic examina-

tions were reviewed by a neuroradiologist (N.G.). A preoper-
ative CT scan was available in eight cases, and an iodinated
contrast media injection was done in six cases. Preoperative
MR imaging findings were available in all cases, with gadolin-
ium injection in 10 cases. Lesion location, white matter involve-
ment, calcifications, cystic component, overlying skull deforma-
tion, contrast enhancement, lesion shape, and presence of
“septations” were studied.

Pathologic Analysis

Surgical specimens were fixed in formalin or Bouin’s fixative
and paraffin embedded. In each case, all available microscopic
slides were reviewed by two pathologists (D.F.B. and C.F.).
Glial cell type, the presence of anaplasia criteria (including
atypias, mitosis, necrosis, and endothelial proliferation), dys-
plastic neurons, perivascular inflammation, white matter, and
meningeal involvement were studied.

Results

Clinical Features
The age at surgery ranged from 3 to 18 years

(mean, 10.1 years). Nine male and five female pa-
tients were included in the study. Partial seizures
occurred in all cases and were subsequently general-
ized in seven cases (cases 3, 5, 6, 8, 10, 12, and 14).
Seizures were drug-resistant in nine cases. Seizure
duration ranged from 2 weeks to 14 years, with a
mean duration of 36 months before surgery. Thirteen
patients had no neurologic deficit, and one patient
(case 8) had a congenital unilateral sensorimotor def-
icit that remained unchanged for 4 years. Three pa-

tients presented with behavior disorders (cases 2, 5,
and 8) and two with mental retardation (cases 8 and
9). Total surgical excision (tumorectomy [cases 1–5
and 7–14] or lobectomy [case 6]) was performed and
no adjuvant therapy was administered (Table 1).

Neuroimaging
All cases displayed a cortical tumoral lesion that

demonstrated neither perilesional edema nor mass
effect on midline structures (Table 2, Figs 1A–D and
2A–D). Temporal, frontal, parietal, and occipital
lobes were involved in six, seven, one, and one cases,
respectively. One case (case 8) involved two adjacent
lobes. On CT scans, the lesion appeared hypoattenu-
ated in seven of eight available cases and heteroge-
neous in one case. No case demonstrated calcifica-
tion, and two cases showed small cysts (cases 7 and 8).
On T1-weighted images (Fig 1A), the lesion appeared
to be hypointense in 13 cases and heterogeneous in
one case (case 7). On T2-weighted images (Fig 1B),
the lesion was of high signal intensity in all cases. A
deformation of the overlying skull was observed in six
cases. Gadolinium injection induced a tumor en-
hancement in three of 10 available cases, always with
a nodular pattern. One of these cases had major hem-
orrhagic changes (case 7; Fig 2). In all cases, the lesion
exceeded the thickness of the normal cortex and in-
volved the white matter. In eight cases, the tumor width
was maximal at the cortical level and decreased toward
the ventricles, leading to a triangular pattern (Fig 1D) of
distribution usually best seen on coronal images. The
tumor boundaries were also rectilinear in three other
cases but with a rectangular pattern (Fig 1C) of distri-
bution, whereas the three remaining lesions were
rounded. In all but two cases (cases 9 and 11), the lesion
seemed to be divided by thin septa (Fig 1A-C). These
septa were best seen on high-resolution MR images
(inversion recovery 3-mm-thick sections, 3D T1-
weighted images of 1-mm-thick sections) and had the

TABLE 1: Clinical findings

Patient
(no.)

Age
(y)/Sex

Symptom
Duration

Seizure
Type

Extent of
Resection

Type of
Resection

Seizure Frequency at
Last Medical
Examination/

Anticonvulsive
Treatment

Tumor
Recurrence

Follow-up
(Months)

1 11/M 7 months Partial* Total Tumorectomy 0/No No 91
2 15/M 4 years Partial* Total Tumorectomy 0/No No 148
3 7/M 9 months Partial* Total Tumorectomy 0/No No 165
4 14/M 6 months Partial Total Tumorectomy 0/No No 29
5 9/F 8 months Partial Total Tumorectomy 0/Yes No 32
6 9/M 2 years Partial* Total Lobectomy 0/No No 63
7 12/F 9 months Partial Total Tumorectomy 0/No No 25
8 4/F 3 years Partial* Total Tumorectomy 0/No No 99
9 11/F 7 years Partial* Total Tumorectomy 0/No No 87

10 8/M 4 months Partial Total Tumorectomy Unchanged/yes No 36
11 3/M 5 months Partial* Total Tumorectomy 0/Yes No 36
12 18/F 14 years Partial* Total Tumorectomy 0/No No 167
13 6/M 2 years Partial* Total Tumorectomy 0 then recurrence/yes Yes 125
14 14/M 2 weeks Partial Total Tumorectomy 0/No No 117

* Drug-resistant seizures.
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FIG 1. Typical DNT findings.
A, Sagittal T1-weighted MR image

shows a large lesion of low signal in-
tensity involving the temporal lobe,
without edema or mass effect and cor-
responding to a complex form of DNT.
The lesion is divided by septations
leading to an alveolar aspect.

B, The lesion is of high signal inten-
sity on this T2-weighted MR image.
The septations appear to be of low
signal intensity.

C, Sagittal T1-weighted MR image
shows a frontoparietal DNT with sharp
boundaries and a rectangular pattern
of distribution.

D, Coronal T2-weighted MR image
illustrates the triangular pattern of distri-
bution typical of DNT, with a tumor width
that is maximal at the cortical level and
decreases toward brain ventricles.

E, Low-magnification view showing
the cortical location and the nodular ar-
chitecture typical of DNT (hematoxylin
phloxin-saffron, magnification �10).

F, The glio-neuronal specific element
is composed of oligodendrocyte-like
cells surrounding areas of mucoid sub-
stance containing “floating neurons”
(hematoxylin phloxin-saffron, magnifi-
cation �300).

TABLE 2: Neuroradiologic findings

Patient
(no.) Location

CT MR

Distribution Septations Skull ErosionAttenuation Contrast T1/T2 Contrast

1 Frontal Hypoattenuated NA 2/1 � Rectangular � �

2 Temporal NA NA 2/1 � Triangular � �

3 Temporal Hypoattenuated � 2/1 NA Triangular � �

4 Frontal Hypoattenuated � 2/1 � Rectangular � �

5 Temporal NA NA 2/1 Nodular Round � �

6 Temporal Hypoattenuated � 2/1 NA Triangular � �

7 Occipital Heterogeneous Nodular H/1 Nodular Triangular � �

8 Frontoparietal NA NA 2/1 Nodular Rectangular � �

9 Temporal NA NA 2/1 � Triangular � �

10 Frontal Hypoattenuated � 2/1 NA Triangular � �

11 Temporal NA NA 2/1 � Triangular � �

12 Frontal NA NA 2/1 � Triangular � �

13 Frontal Hypoattenuated � 2/1 NA Round � �

14 Frontal Hypoattenuated � 2/1 � Round � �

Note.—NA, not available; MRI, T1/T2 � T1-weighted image/T2-weighted image;2, hypointense lesion;1, hyperintense lesion; H, heterogeneous
lesion; �, negative; �, positive.
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same intensity as normal cortex. We named them “sep-
tations.” Consequently, most lesions were well-demar-
cated triangular lesions (57% of cases), did not display
enhancement after contrast material injection (78% of
cases), and showed septations (85% of cases). The as-
sociation of these three features was observed in five
(36%) of 14 cases.

Histologic Findings
A typical specific SGNE was clearly identifiable in

all cases (Fig1E and F). In three cases (cases 12, 13,
and 14), the SGNE represented the whole lesion,
leading to the diagnosis of the simple form of DNT
(Table 3). The 11 other cases displayed glial nodules
and were classified as complex DNTs. In these glial

nodules, oligodendrocyte-like areas were observed in
all cases, associated with piloid cells in two cases and
fibrillary astrocytes in one case. Calcifications were
detected in four cases. Nuclear pleiomorphism (Fig
2E) was noted in three complex DNTs, including one
case with strong atypias (case 2). Rare mitoses were
observed in one case (case 2). One case demonstrated
scarce endothelial proliferation (case 9). Necrosis was
not recorded. Discrete and focal perivascular lympho-
cytic cuffing was present in three cases (cases 6, 7, and
8). One of them (case 7) presented major hemor-
rhagic changes (Fig 2F). In six cases, the lesion in-
volved the leptomeninges, and the SGNE was occa-
sionally observed in this location. Numerous neurons
were entrapped in the glial component in all cases,

FIG 2. DNT involving the occipital lobe and pre-
senting hemorrhagic changes (case 7).

A, On CT scan, the lesion appears of low at-
tenuation and shows a nodular enhancement af-
ter contrast injection.

B and C, On transverse (B) and sagittal (C)
T1-weighted MR images, the DNT is of low signal
intensity, displays septations, but shows three
areas of hyperintensity after gadolinium injection,
mimicking a glioma.

D, Transverse T2-weighted MR image shows
the absence of edema and mass effect on me-
dian structure.

E, Marked nuclear atypias can be observed in
the glial areas of DNT (hematoxylin phloxin-saf-
fron, magnification �200).

F, An oligodendroglioma-like area showing ma-
jor hemorrhagic changes characterized by nu-
merous hemosiderin-laden histiocytes (hematox-
ylin phloxin-saffron, magnification �200).
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but no dysplasic neurons typical of gangliogliomas
were observed. Cortical dysplasia was observed in
seven of eight complex DNTs where enough cortex
was available at pathologic examination.

Follow-up
The follow-up duration ranged from 25 to 167

months, with a mean of 87 months. At the time of the
last examinations, 12 patients were free of seizures,
and only one still used an anticonvulsive treatment.
Seizure frequency was unchanged in one case (case
10). In the remaining case (case 13), seizures began
again after a seizure-free period of 2 years, and tumor
recurrence was observed on MR images 125 months
after the initial excision. The child underwent surgery
at another center, and we could not study the new
pathologic specimen. No neuroradiologic evidence of
recurrence was observed in the 13 others cases.

Discussion

Clinical presentation of DNT is stereotyped: a long
history of partial drug-resistant seizures and the ab-
sence of progressive neurologic deficit (1, 3–6).
DNTs are stable and benign lesions, although one
case of malignant transformation 11 years after initial
excision has been reported (8). Currently, lesion sta-
bility cannot often be evaluated, because the occur-
rence of partial seizures leads to neuroimaging and
subsequent surgical excision. Surgical excision re-
mains necessary, because it provides the best chance
to cure epilepsy and prevents hemorrhagic complica-
tions (9). Regarding our patients, most lesions were
initially considered as tumors on the basis of neuro-
imaging findings, so a simple tumorectomy was per-
formed in 13 cases, whereas only one patient under-
went classic epilepsy surgery. All but two patients
were seizure free after excision, so it seems that tu-
morectomy is sufficient to cure epilepsy in most cases.
The single case of recurrence (case 12) was initially a
simple form of DNT. It is currently the only reported

case of recurrence except for a case of malignant
transformation (8).

Typically, DNTs display hypointensities on T1-
weighted MR images and hyperintensities on T2-
weighted MR images (3, 4, 10). Edema and mass
effect on midline structures are lacking (3, 4, 10),
although they may be observed in case of hemor-
rhagic complications (9, 11). Diffuse astrocytomas
and World Health Organization (WHO) grade II
oligodendrogliomas may in some cases share this neu-
roradiologic aspect (12). Nevertheless, it is of the
utmost importance to distinguish DNTs from glio-
mas, because DNTs can be cured by surgery alone.
This is of particular interest in children because of the
highly deleterious effect of adjuvant therapies. Gen-
erally, pathologic examination leads to the diagnosis
of DNT if the SGNE is present; however, it appears
obvious that this diagnosis must be affirmed cau-
tiously, because some oligodendrogliomas harboring
cystic changes and entrapping neurons may mimic the
SGNE (13). Moreover, the aggressiveness criteria,
including mitosis, ischemic necrosis, capillary prolif-
eration, nuclear atypias, and meningeal involvement
are usually observed in malignant tumors but do not
exclude the diagnosis of DNT (1, 3, 5, 6, 14, 15). For
all these reasons, the diagnosis of DNT must be the
result of a multidisciplinary discussion including cli-
nicians, neuroradiologists, and pathologists.

With regard to our series, neuroimaging findings
seem to be very helpful in the diagnosis of DNT. In
addition to lack of peritumoral edema and mass effect
on midline structures, triangular pattern of distribution
and presence of septations are frequently observed. Be-
cause DNTs are thought to be of dysembryoplastic
origin, the triangular pattern of distribution may be
related to the radial glial fibers pathway. Septations
probably correspond to the lobular aspect described
elsewhere (2). They are true septations and are not
caused by distortions of sulci and reflection. They
may reflect the nodular architecture of the DNT and
the demarcations between normal cortex, densely cel-
lular zones (glial nodules), and loose zones (SGNE).

TABLE 3: Pathologic findings

Patient
Cortical

Dysplasia
Glial Nodule

Cell Type Calcifications Atypias
Endothelial
Proliferation

Perivascular
Inflammation

Meningeal
Involvement

1 C.U. � O � � � � �

2 M.I. NA O � P � �� � � �

3 R.E. � O � � � � �

4 S.C. � O � � � � �

5 D.E. NA O � � � � �

6 B.E. � O � A � � � � �

7 B.O. � O � P � � � � �

8 L.A. � O � � � � �

9 Z.E. � O � � � � �

10 A.N. NA O � � � � �

11 C.H. � O � � � � �

12 A.Y. � None � � � � �

13 P.I. NA None � � � � �

14 C.E. NA None � � � � �

Note.—O, oligodendrocytes; P, piloid cells; A, fibrillary astrocytes; �, negative; �, positive; NA, not available.
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Therefore, it is likely that septations do not occur in
the nonspecific form of DNT.

To compare neuroimaging findings of DNTs with
those of different brain lesions, we searched for sep-
tations and triangular pattern of distribution in 16
other lesions in children, including eight oligodendro-
gliomas, four gangliogliomas, one xanthoastrocytoma,
one tuber, one glioneuronal hamartoma, and one
desmoplastic infantile ganglioglioma. On the whole,
in our experience, the association of the two param-
eters “septations” and “triangular pattern” was ob-
served in only one WHO grade II oligodendroglioma
diagnosed on the basis of simple biopsy findings.
Therefore, we cannot rule out that this biopsy sample
was a glial nodule of a DNT. Among the four gan-
gliogliomas, one showed septations and another was
triangular. None of the remaining lesions demon-
strated septations or triangular shape. Consequently,
these two features strongly suggest the diagnosis of
DNT and may be helpful in distinguishing them from
gliomas on the basis of neuroimaging findings. The
absence of contrast enhancement also helps guide the
diagnosis. When present, contrast enhancement is
nodular in most cases (1, present series), as opposed
to gangliogliomas that often demonstrate diffuse con-
trast enhancement (16, present series). In our series,
an underlying skull deformation was observed in only
six of 14 cases, in part because in most cases the lesion
was distant from bone; however, despite its presence
in the case of slowly growing tumors, this element
remains a good argument for DNT (1).

Conclusion
When a child presents with a cortical epileptogenic

lesion that may be a DNT, clinical, neuroradiologic,
and pathologic data must all be considered to achieve
the accurate diagnosis, optimize the management of
the patient, and avoid deleterious treatment. In the
case of inappropriate pathologic sampling or diagnos-
tic difficulties, some neuroradiologic features includ-
ing a triangular pattern of distribution and the pres-
ence of septations may aid in the diagnosis.
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