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Abstract

Dysembryoplastic neuroepithelial tumor is a rare benign neoplasm 
that usually occurs in children and young adults and is character-
ized by intractable seizures that are refractory to medication. Since 
its description and inclusion in the World Health Organization clas-
sification of brain tumors, an increasing number of cases have been 
reported. The tumor is preferentially, but not exclusively, located in 
the supratentorial cortex. Rare cases of other locations have been 
reported. We describe the clinical, imaging and pathologic features 
of a case of dysembryoplastic neuroepithelial tumor arising in the 
pons of a 26-year-old woman, an unusual extracortical location, 
mimicking a cavernous hemangioma.
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Introduction

Dysembryoplastic neuroepithelial tumors (DNET) are rare 
benign neoplasms of the central nervous system that almost 
always manifest as medically intractable seizure in children 
and young adults. The term DNET was proposed after its 
identification in 1988, and has been used to encompass a 
spectrum of low-grade, mixed neuronal and glial neoplasms 
with little growth potential that may look like astrocytomas, 

oligodendrogliomas, or mixed gliomas [1]. Some variations 
of these tumors were described at the 2nd meeting of World 
Health Organization (WHO) in Zurich in 1990. This re-
sulted in the incorporation of these tumors into the category 
of low-grade (WHO grade 1) neuronal and mixed neuronal 
glial tumors in the revised WHO classification in 1993 [2]. 
Dysembryoplastic neuroepithelial tumors most often arise in 
the temporal or frontal lobes, and are characterized by hy-
pointensity on computerized comography (CT) scan, mul-
tinodular architecture and heterogeneous cellular composi-
tion. Other sites or origin are very rare [3-7]. Although most 
patients present with a history of long-standing seizures that 
are refractory to medication, rare presentations with clinical-
ly silent, chronic hemorrhagic depositions simulating a cav-
ernous hemoangioma on magnetic resonance imaging (MRI) 
have been reported [8]. We report a unique case of DNET 
at the pontomesencephalic junction with acute spontaneous 
hemorrhage, which complicated the clinical presentation and 
blurred the differential diagnoses.

 
Case Report

The patient was a 26-year-old woman with no significant 
past medical history. She presented with a sudden onset of 
articulation disorder (slurred speech). She reported light 
headache, double vision and a perioral dysesthesia which 
rapidly progressed to a left sided hemidysesthesia. She also 
experienced, right sided loss of coordination and balance 
resulting in ataxia. All cognitive functions remained unim-
paired. No syncopal events or epileptic episodes were de-
scribed at any time. There was no history of vertigo or vom-
iting. An emergency contrast enhanced CT scan revealed 
a large (17 mm in diameter), well-demarcated, subcortical 
hyperdense lesion in the right mesencephalon with extension 
into the tegmentum pontis (Fig. 1A). No mass effect was 
identified. Ring-shaped hyperdensities and mild peritumoral 
edema were encompassed diagnostic of exuberant calcifica-
tions and secondary hemorrhagic infarction. 

With the suspicion of an acute bleeding from a brain-
stem cavernoma, the patient was referred to the department 
of neurosurgery for evacuation. Preoperative laboratory val-
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ues were unremarkable and non-contributory. MRI examina-
tion revealed a pontomesencephalic pseudocystic lesion that 
was hyperintense on T1 weighted images and showed less 
enhancement on T2 weighted images extending within the 
brain stem and reaching the red nucleus, the superior col-
liculi and the superior cerebellar tract (Fig. 1B, C). No mass 
effect, aqueductal obstruction, or intraventricular extension 
of the tumor was detected by either CT or MRI scans. Based 
on these findings, a diagnosis of cavernous angioma or cav-
ernoma was rendered. The patient was placed on seizure 
prophylaxis, and was scheduled for surgical removal of the 
lesion.

A median occipito-suboccipital craniotomy was per-
formed while the patient was in a sitting position. Intraopera-
tive neurophysiological monitoring/cranial nerve monitoring 
was performed and the lesion was removed through a right 
trans-uvulo-tonisllar fissure via a fourth ventricle approach. 

The tissue around the lesion showed xanthochromic color. 
Instead of a cavernous angioma, a glial-like tumor with in-
tratumoral calcifications was found. Spontaneous discharges 
in the facial nerve nucleus led to only a partial resection of 
the lesion and a small remnant of tumor was left in the caudal 
and lateral aspects in order to preserve facial nerve function. 
Histologic examination revealed a predominantly microcys-
tic mucinous structure with randomly distributed mature ap-
pearing neurons and multiple psammoma bodies. A minor 
angiomatous component with hamartomatous vessels and 
capillaries was also identified, as usually seen in caverno-
mas. Hemosiderin deposition was demonstrated by Perl’s 
stain. In addition, some oligodendrocytic and glial elements 
were observed (Fig. 2). Based on these overall findings, a 
diagnosis of DNET was made.

The patient did not manifest any new neurologic deficits 
postoperatively, and articulation, dysesthesia and gait ataxia 

Figure 1. Imaging features of the case of dysembryoplastic neuroepithelial tumor presenting in the pontomesen-
cephalic area. (A) Contrast enhanced CT scan showed a large, well-demarcated, subcortical hyperdense lesion in 
the right mesencephalon with extension into the tegmentum pontis. (B, lateral) and (C, coronal) MRI examination 
revealed a pontomesencephalic pseudocystic lesion that was hyperintense on T1 weighted images and showed 
less enhancement on T2 weighted images extending within the brain stem and reaching the red nucleus, the supe-
rior colliculi and the superior cerebellar tract.

Figure 2. Microscopic features of the case of dysembryoplastic neuroepithelial tumour presenting in 
the pontomesencephalic area. (A) Low power view demonstrates a loosely structured mucinous back-
ground with numerous psammomatous calcifications (solid arrow) and areas of hamartomatous vascula-
ture (open arrow) (H&E, x 100). (B) Medium power view reveals randomly distributed mature-appearing 
oligodendroglia-like cells suspended in a partially microcystic mucinous background (“floating-neurons”) 
(H&E, x 200).
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improved during the following days.

Discussion

Dysembryoplastic neuroepithelial tumors are rare benign le-
sions that usually occur in patients younger than 20 years 
old and most often present as a long history of refractory 
seizures and cortical dysplasia. Other symptoms may include 
headache and nausea, as well as recognition, movement and 
sensation disorder, depending on the location of the lesion. 
The tumors have a very stable clinical course, and surgical 
resection without any adjuvant therapy remains the treat-
ment of choice. As a result, accurate identification of DNET 
is critical in terms of rendering a timely diagnosis to initiate 
the appropriate treatment, avoiding exacerbation of seizures, 
and chemotherapy or radiation therapy interventions.

The characteristic temporal and frontal lobe location and 
a history of drug-resistant complex partial seizures, when-
ever present, remain the most important clinical features that 
can help to establish a diagnosis of DNET. Although origi-
nally thought to be restricted to the supratentorial cortex, 
DNET have been described in other locations [3-7]. Atypi-
cal presentations other than drug-resistant seizures have also 
been reported. Therefore it becomes a necessity to formulate 
the diagnosis as a cooperated multidisciplinary interaction 
among neurologists, neuroradiologists, neurosurgeons and 
neuropathologists. However, reports of unusual locations 
have been gradually expanding during the last decades, and 
include but not limit to brain stem [4], cerebellum [4], basal 
ganglia and thalamus [9]. It is established that these locations 
correspond to the topography of secondary germinal layers, 
the putative origin of DNET. In our patient, both aspects, 
unusal location and presentation complicated rendering the 
proper diagnosis. The tumor arose at the pontomesence-
phalic junction, and epileptic episodes were not noted at any 
time. Instead, there seemed to be a sudden onset in the de-
velopment of neural deficits similar to symptoms of an acute 
haemorrhagic incident. The patient had no coagulopathy or 
any related bleeding disorders. While it is well recognized 
that primary intracranial neoplasms are often accompanied 
by prominent vascular abnormalities with resultant intratu-
morous hemorrhage, these episodes may mask their initial 
presentation [10].

Neuroimaging findings may serve as a very useful tool 
for initial evaluation and diagnosis of DNET [11]. Imaging 
characteristics of DNET are similar to those of other low-
grade glial tumors. The tumors manifest as a hypoattenuated 
mass with or without calcification on CT. On MRI studies 
they present as cortical masses that are hypointense on T1-
weighted images and hyperintense on T2-weighted images 
without surrounding vasogenic edema. To facilitate the prop-
er identification of these lesions, three architectural features 
are frequently observed on MRI and could serve as a clue 

for the diagnosis of DNET [11]. First, the tumors are usu-
ally multinodular or multicystic. Second, the tumor width is 
often maximal at the cortical level and decreased toward the 
ventricles, leading to a triangular pattern of distribution best 
seen on coronal images. Third, most of the lesions seem to 
be divided by thin septa best seen on high-resolution MRI 
(“septations”). However, none of these features are solely 
characteristic and diagnostic for DNET, and whereas con-
trast enhancement and calcifications have been described 
[12], these seem to be rare occurrences. Our case further 
emphasized that the imaging appearance of DNET can be 
significantly altered and misleading, therefore complicating 
radiologic assessment and impeding the formulation of dif-
ferential diagnoses. 

Grossly, DNET may show a wide variation in size and 
shape, but are usually mucinous, multinodular or muticystic 
lesions of friable consistency [1]. Intraoperatively the tumors 
often exhibit a thickened cortex with a blurred border be-
tween the grey and white matter.

Microscopically, DNET are composed of multiple nod-
ules that vary in size but all contain both neuronal and glial 
components. The cells are bland resembling mature oligo-
dendrocytes, astrocytes and neurons that appear to “float” 
within mucin pools near bundles of axons flanked by oli-
godendroglia. Mitotic figures are rarely appreciated. Immu-
nohistochemical stain can facilitate the identification of the 
glial component (GFAP), oligodendroglia-like cells (S-100), 
neurons (NeuN, synaptophysin) and neurofilaments (neuron 
specific enolase). The mucinous background can be high-
lighted with Alcian blue. 

The primary differential diagnoses include oligoden-
drogliomas, mixed gliomas and gangliogliomas. The above-
mentioned clinical, imaging and histologic features are the 
key in making the distinction. In our case, although the loca-
tion of the tumor, the clinical presentation and the radiologic 
findings are atypical, the proper diagnosis could be estab-
lished based on the histologic features, including a multi-
nodular and multicystic gross appearance and the presence 
of both neuronal and glial components microscopically.

To the best of our knowledge, this is the first case of a 
calcified DNET arising at the pontomesencephalic junction. 
The clinical and neuroradiological presentation was falsely 
suggestive of a cavernoma with acute hemorrhage. Hence, 
we suggest to add dysembryoplastic neuroepithelial tumors 
to the list of differential diagnoses of lesions in this area and 
to take into consideration the risk of potential intratumoral 
bleeding when dealing with such neoplasm.
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