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A 54-year-old female presented with a two year history of
progressive headaches and upper neck pain. The headaches were
worse with coughing and bending. Neurological examination
was unremarkable including a normal cranial nerve examination.
There was no papilloedema. A computed tomogram (CT)
demonstrated a midline, posterior fossa, partly fatty, partly solid
mass (Figure 1). Magnetic resonance imaging (MRI)
demonstrated a mixed fatty, solid mass arising from the fourth
ventricle and extending downward below the foramen magnum
to the C1 level (Figure 2). The solid portions demonstrated
enhancement. In addition, in the lateral right cerebellar
hemisphere, there was a second, separate, solid, enhancing mass
without any connection to the larger central lesion. A subtotal
resection of the tumor was achieved through a suboccipital
craniectomy.

The tumor had a biphasic pathologic appearance, comprised
of mature adipose tissue and densely cellular neurocytic
neoplasm. In some areas, these two morphologies were
juxtaposed (Figure 3A) and in other areas they were

Figure 2: (A) Sagittal T1-weighted MR image of the brain demonstrates
a midline mass with fatty (hyperintense) and solid (hypointense)
components. (B) Sagittal T1-weighted MR image with gadolinium
contrast and fat saturation. The fatty portions of the mass are now
hypointense. The solid portions demonstrate enhancement. (C) Axial
FLAIR MR image demonstrates the hyperintense midline mass as well as
a second separate FLAIR hyperintense right lateral cerebellar mass. (D)
Axial T1-weighted image with gadolinium demonstrates enhancement of
the solid portions of the midline mass as well as faint enhancement of the
second separate right lateral cerebellar mass.

Figure 1: (A,B) Axial CT images of the brain demonstrating a mixed
fatty / solid midline posterior fossa mass. (C,D) Following iodinated
intravenous contrast, the solid portions of the mass enhance.
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Figure 3: (A) H&E stained section (magnification 4x) showing a
biphasic tumour, comprised of mature adipose tissue and densely cellular
neurocytic neoplasm. In the some areas these two morphologies were
juxtaposed. (B) H&E stained section (magnification 40x) of a neurocytic
portion tumour showing round, monomorphous cells with focal
perinuclear cytoplasmic clearing. (C) H&E stained section
(magnification 20x) showing intermingling of the adipose tissue with the
neurocytic tumour. (D) The neurocytic cells strongly expressed neuronal
immunohistochemical markers including NeuN (magnification 20x).

intermingled (Figure 3C). The adipose tissue had a mature
appearance without lipoblasts, though the adipocytes were quite
small. The solid neurocytic tumor was densely cellular with a
neuropil background, and the lesional cells had round
monomorphous nuclei, finely stippled chromatin, and focal
perinuclear clearing (Figure 3B). There were no malignant
features such as mitoses, endothelial proliferation, or necrosis.
The lesional cells strongly expressed neuronal markers such as
synaptophysin and NeuN (Figure 3D). They were predominantly
negative for glial fibrillary acidic protein, and the Ki67
proliferative index was low.
No adjuvant therapy was initiated and the patient was
followed with serial imaging. An MRI scan performed two years
after the initial surgery revealed enlargement of one of the
residual nodules. This was resected. Two years after this, there
was a second recurrence in the surgical bed as well as a new left
superior cerebellum tumor (Figure 4). All of the recurrences
consisted of solid, non-fatty tumor. After the second recurrence,
radiation was offered but declined by the patient.
DISCUSSION

Cerebellar liponeurocytomas are rare, slow-growing tumors
first reported in 19781. The pathological features resembling
medulloblastoma in addition to lipidized cells originally resulted
in a variety of names, including ‘lipomatous medulloblastoma’24
, ‘lipidized medulloblastoma’5,6, ‘medullocytoma’6, ‘neurolipocytoma’7, and ‘lipomatous glioneurocytoma’8. However, due
to the tumor’s different prognosis, epidemiology, and clinical
presentation, the World Health Organization in 2000 defined
cerebellar liponeurocytoma as a distinct lesion from
Volume 40, No. 6 – November 2013

Figure 4: (A) Axial FLAIR image demonstrates recurrent FLAIR
hyperintense tumour nodule in the resection bed. (B) Axial T1-weighted
image with gadolinium contrast demonstrates enhancement in the
nodule. (C) Axial FLAIR image demonstrates a new hyperintense left
superior cerebellar mass. (D) Axial T1-weighted image with gadolinium
contrast demonstrates enhancement of the new left superior cerebellar
mass.

medulloblastoma.9 It was first classified as grade I based on a
perceived indolent behavior, but upgraded to II in 2007 due to
higher documented recurrence rates.10,11
It is important to differentiate between a liponeurocytoma
and a medulloblastoma. Liponeurocytoma present at an older
age (average 49), is treated with surgery, the role of chemoradiation is controversial, and has an excellent prognosis.12
Medulloblastoma present at a younger age (average age for adult
medulloblastomas is 28), is treated by surgery plus chemoradiation, and has a poorer prognosis. Giordana et al described
the presence of lipidized cells in 6 of 78 adult medulloblastomas,
and in 8 of 44 childhood medulloblastomas.13 Six of these cases
were heavily lipidized. These tumors did not act like
liponeurocytomas in terms of clinical outcomes and pathological
features.
It is also important to note that supratentorial cases of
liponeurocytoma have now been described.14
We have described a case of a cerebellar liponeurocytoma
with characteristic radiological and pathological findings, except
for a unique, separate satellite lesion at presentation. To our
knowledge, a multifocal liponeurocytoma has not been
previously reported. The tumor is usually surgically resected.
Recurrences are not uncommon, up to 40% in one study.9,10 The
role of radiation is uncertain.
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