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Perfusion sensitive contrast-enhanced magnetic resonance imaging
of dysembryoplastic neuroepithelial tumour: a new neuroimaging finding
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Abstract

Dysembryoplastic neuroepithelial tumours (DNTs) are
benign lesions affecting young people and are associated with
epilepsy. There have been described more than 300 cases in
the literature and the clinical, pathological and radiological
findings are well known. Recent advances in neuroimaging
allow the acquisition of cerebral microcirculation parameters
by perfusion weighted imaging, giving additional diagnostic
information improving the diagnostic accuracy. The aim of
this study is to show the perfusion sensitive contrast-enhanced
magnetic resonance imaging findings of a case of DNT as an
additional neuroradiological finding. Further investigation of
microcirculation parameters may be helpful to establish the
correct diagnosis of such tumours.
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Introduction

Dysembryoplastic neuroepithelial tumours (DNT5)
are rare benign lesions of neuroepithelial origin affect-

Streszczenie

Dysembrioplastyczny guz neuroepitelialny (DNT) to fagod-
ny guz stwierdzany u os6b mlodych, zwigzany z wystgpowa-
niem padaczki. Opisano ponad 300 przypadkéw tego guza;
jego cechy kliniczne, patologiczne i radiologiczne sa dobrze
znane. Postepy w zakresie metod obrazowania ukfadu nerwo-
wego umozliwiaja badanie parametréw mikrokrazenia mézgo-
wego za pomocg obrazowania perfuzji i dostarczajg dodat-
kowych informacji zwiekszajacych doktadnosé rozpoznania.
Celem pracy byto przedstawienie wynikéw badania perfuzji
za pomocg rezonansu magnetycznego z uzyciem srodka kon-
trastowego w przypadku DNT. Wyniki te przynosza nowe
spostrzezenia. Dokladniejsze badania parametréw mikro-
krazenia moga by¢ przydatne w prawidtowym rozpoznawa-
niu guzéw tego rodzaju.

Stowa kluczowe: dysembrioplastyczny guz neuroepitelialny,
RM, badanie perfuzji za pomoca RM.

ing young people and are clinically characterized by
drug-resistant partial seizures and normal neurological
examination. The clinical, pathological and neuroradio-
logical findings of DNT are well known [1].
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Radiological examination is extremely important,
especially when pathological findings are inconclusive.
To the best of our knowledge, this is the second report
of a patient with dysembryoplastic neuroepithelial
tumour evaluated by perfusion contrast magnetic reso-
nance imaging (MRI).

Case report

A 17-year-old male was admitted to our institution
due to a long history of drug-resistant partial seizures.
The seizures started at the age of 12 years and were
characterized as frequent complex partial temporal lobe
seizures and rare generalized tonic-clonic seizures.
The clinical examination revealed no progressive neu-
rological deficit and no other positive findings. Mag-
netic resonance imaging examination was performed
with a 1.5 T MRI Unit (Magnetom Vision, Siemens).

Conventional MRI was performed with the follow-
ing sequences: Tl-weighted images (TR 400 ms,
TE 10 ms, distance factor 30 mm, FOV 230 mm, slice
thickness 5 mm, matrix 256, TA 2.37 min) in transverse
and coronal planes, T2-weighted images (TR 3900 ms,
TE 96 ms, distance factor 30 mm, FOV 260 mm, slice
thickness § mm, matrix 320, TA 2.18 min) in the sagit-
tal plane, and T2 FLAIR sequence (TR 9000 ms,
TE 106 ms, distance factor 50 mm, FOV 230 mm, slice
thickness § mm, matrix 256, TA 4.14 min) in the trans-
verse plane.

A left-temporal tumour was demonstrated involving
the cortex and subcortical white matter and it was ac-
companied neither by oedema nor by the mass effect.
The lesion was hypointense on T1-weighted images and
slightly hyperintense on T2-weighted images (Fig. 1).
Perfusion sensitive contrast enhanced T2*-weighted
gradient echo, echo-planar images were acquired dur-
ing the first pass of contrast agent to form the perfusion
weighted images. Contrast medium was injected with
a flow rate of 5§ mL/s. All images were transferred to the
Siemens workstation and analysed. The processing was
done automatically with the Siemens Vision software.

The series that included the tumour were selected
and regions of interest which measured 2-4 mm? were
placed manually in several areas in the tumour and in
the contralateral white matter symmetrically.

The lesion showed small septations and multinodu-
lar appearance and showed minimal marginal contrast
enhancement (Fig. 2). The drop in T2* signal caused
by susceptibility effects of gadolinium was calculated
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and used to construct a time-versus-intensity curve. To
construct regional cerebral blood volume (rCBV) maps,
changes in signal intensity (S) were converted to changes
in T2* relaxation rate by the formula (-In[S/S,]/TE),
where S is the baseline signal intensity. The rCBV and
regional cerebral blood flow (rCBF) map demonstrat-
ed that the ratios of rCBV/rCBF in the tumour were
lower than rCBV/rCBF in normally appearing white
matter of the contralateral hemisphere (Fig. 3). Addi-
tionally, the mean transit time (M'TT) and time to peak
(TTP) within the lesion were longer than those in con-
tralateral normal brain. This can be explained by the
relatively greater cellularity of the tumour compared to
the normal white matter of the brain. The lesion was
compatible with DNT.

The patient underwent surgical excision and the his-
tological examination was misinterpreted as an oligo-
dendroglioma. Due to a discrepancy between histolo-
gical and radiological results, a second histological
evaluation was done. The final results revealed a DNT.
The patient did not undergo additional therapy. Two
years later the patient is healthy with normal neurolo-
gical examination. Additionally, MRI has not shown any
evidence of recurrence.

Discussion

Generally, pathological examination leads to the diag-
nosis of DNT if the specific glioneuronal element
(SGNE) is present. However, it appears obvious that
this diagnosis must be affirmed cautiously, because some
oligodendrogliomas harbouring cystic changes and
entrapping neurons may mimic the SGNE [2]. More-
over, the aggressiveness criteria, including mitosis,
ischaemic necrosis, capillary proliferation, nuclear aty-
pia, and meningeal involvement, are usually observed
in malignant tumours but do not exclude the diagnosis
of DNT [2-4]. Additionally, there is a ‘non-specific’
form of DNT that does not show the SGNE but dis-
plays the same clinical and neuroimaging features as
complex DNT [4]. On pathological examination, this
form may mimic any kind of glioma. For all these rea-
sons, the diagnosis of DNT must be the result of a mul-
tidisciplinary discussion including clinicians, neurora-
diologists, and pathologists. Nevertheless, it is of the
utmost importance to distinguish DNT$ from gliomas,
because DN'T5 can be cured by surgery alone. This is
of particular interest in children because of the highly
deleterious effect of adjuvant therapies.
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Specific radiological features such as triangular pat-
tern of the lesion, the presence of septations, no oedema
or mass effect, and no enhancement after contrast injec-
tion strongly suggest the diagnosis of DNT and may be
helpful in distinguishing them from gliomas on the basis
of neuroimaging findings [1].

Vascular morphology and the degree of angiogene-
sis are important characteristics in the evaluation of dif-
ferent tumour types and determination of the biological
aggressiveness of intracranial neoplasms. Perfusion
sensitive contrast enhanced MRI (perfusion MRI) pro-
vides in vivo maps of rCBV that depict the overall tu-
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Fig. 1. A) T1-weighted image in fransverse plane showing the dysembryopla-
stic neuroepithelial tumour (DNT) of low signal infensity, with some septa-
tions; B) T2 FLAIR weighted image in transverse plane showing slightly hyper-
intense signal within the tumour; ) the DNT appears as a high signal infensity
tumour on sagittal T2-weighted images and shows neither oedema nor mass
effect

mour vascularity, which allows indirect assessment of
tumour angiogenesis and furthermore tumour biology
[5]. The use of perfusion MRI based on microvascu-
lar permeability evaluation can increase the diagnostic
accuracy, providing quantitative estimates of rCBV and
microvascular permeability in brain tumours, with
the permeability being predictive of pathological grade
[6]. Additionally, perfusion MRI enables the measu-
rement of rCBF throughout the brain without the
need to apply radioactive tracers or ionizing radiation.
The method is more cost-effective, faster, easy to per-
form, and safer than nuclear medicine techniques for
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Fig. 2. Post contrast enhancement T1-weighted image in transverse plane:
the dysembryoplastic neuroepithelial tumour (DNT) shows minimal marginal
contrast enhancement affer gadolinium injection

monitoring rCBF changes as well as more feasible for
monitoring the effects of therapy, and provides addi-
tional diagnostic information [7]. However, there is only
one case of DNT in the literature evaluated by perfu-
sion MRI [8]. In that report, rCBV and rCBF within
the lesion were lower than those in contralateral normal
brain. The lower rCBV value indicates the lack of angio-
genesis in that DN'T. These results are in agreement
with ours and correlate well with the fact that the DNT
presents a normal appearance in conventional angio-
graphy of DNT [9] and reflects the biological charac-
teristics of a benign tumour, but it conflicts with proli-
ferations of delicate branching capillary in histological
examination. The possible explanation is that the pro-
liferative capillary in DNT is morphologically and func-
tionally different from those in high grade glioma. How-
ever, it should be mentioned that since there are only two
reports concerning perfusion MRI of DNT, the rela-
tion between the vasculature and blood perfusion still
needs to be investigated.

In conclusion, this case illustrates the capability of
perfusion MRI to show the benign biological charac-
teristics of a tumour of that type. The possible perfusion
MRI features of DNT, including the low rCBV, which
are supplemented with conventional MRI findings, can
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Fig. 3. Signal intensity-time curves show the signal intensity decrease during
peak arrival of the contrast agent. The regional cerebral blood flow is propor-
tional to the area under the curve. The lower curve represents the region
of interest (ROI) within the dysembryoplastic neuroepithelial tumour (DNT)
and the upper curve represents the ROl from contralateral normal brain.
The area of the upper curve is larger than the lower one, which indicates
the lower blood volume of DNT compared with the contralateral normal brain

provide additional neuroimaging information which can

aid the diagnosis of DNT, increasing the diagnostic
accuracy.

Disclosure

Authors report no conflict of interest.

References

—

. Fernandez C., Girard N., Paz Paredes A. The usefulness of MR
imaging in the diagnosis of dysembryroplastic neuroepithelial
tumor in children: a study of 14 cases. AJNR 2003; 24: 829-834.

2. Leung S.Y., Gwi E., Ng H.K. Dysembryoplastic neuroepithelial
tumor: a tumor with small neuronal cells resembling oligoden-
droglioma. Am J Surg Pathol 1994; 18: 604-614.

3. Daumas-Duport C., Scheithauer B.W., Chodkiewicz J.P. Dys-
embryoplastic neuroepithelial tumor: a surgically curable tumor
of young patients with intractable partial seizures: report of thirty-
nine cases. Neurosurgery 1988; 23: 545-556.

4. Daumas-Duport C., Varlet P, Bacha S. Dysembryoplastic neuro-
epithelial tumors: nonspecific histological forms: a study of
40 cases. J Neurooncol 1999; 41: 267-280.

. Cha S., Knopp E.A., Johnson G. Intracranial mass lesions: dyna-

i

mic contrast-enhanced susceptibility-weighted echo-planar
perfusion MR imaging. Radiology 2002; 223: 11-29.

187



Athanasios Markonis, Argyro Mazioti, Greta Wozniak, Eleftherios Lavdas, Katherine Vassiou, loannis Fezoulidis

jeel

. Roberts H.C., Roberts T.PL., Brasch R.C., et al. Quantitative

measurement of microvascular permeability in human brain
tumors achieved using dynamic contrast-enhanced MR imaging:
correlation with histologic grade. AJNR 2000; 21: 891-899.

. Luypaert R., Bouiraf S., Sourbon S., et al. Diffusion and per-

fusion MRI: basic physics. Eur J Radiol 2001; 38: 19-27.

. Liang W.,, Kun-Cheng L., Chen Li C,, et al. Perfusion MR

imaging and proton MR spectroscopy in a case of dysem-
bryroplastic neuroepithelial tumor. Chin Med J 20055 118: 1134-
1136.

. Ostertun B., Wolf H.K., Campos M.G. Dysembryroplastic

neuroepithelial tumor: MR and CT evaluation. AJNR 1996;
17: 419-430.

188

Neurologia i Nevrochirurgia Polska 2012; 46, 2



	Perfusion sensitive contrast-enhanced magnetic resonance imaging of dysembryoplastic neuroepithelial tumour: a new neuroimaging finding
	Introduction
	Case report
	Discussion
	Disclosure
	References


