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Case report
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A b s t r a c t

A rare tumour, cerebellar liponeurocytoma, is classified into glioneuronal tumours under the 2000 World Health 
Organization (WHO) classification of tumours of the central nervous system. The current 2007 WHO classification, 
therefore, assigns grade II to the cerebellar liponeurocytoma. Tumours are predominantly localized in cerebellar 
hemispheres, and the second most common location is the vermis. To date, approximately 40 reported cases of cere-
bellar and 10 cases of supratentorial intraventricular liponeurocytoma have been reported. In this report, an unusual 
case of cerebellar liponeurocytoma was presented with extracerebellar location. In the future tumour classification, 
it should be considered that liponeurocytomas are not restricted only to the cerebellum, but they are located in 
supratentorial areas as well.
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Introduction

Cerebellar liponeurocytomas have been included 
in the 2000 World Health Organization (WHO) clas-
sification of tumours of the central nervous system, 
under the heading of glioneuronal tumours. It is 
a rare cerebellar neoplasm of adults with consistent 
neuronal, variable astrocytic and focal lipomatous  
differentiation, and with low proliferative potential. 
The current 2007 WHO classification therefore assigns 
cerebellar liponeurocytoma to WHO grade II [10,11]. 

In 1978, Bechtel et al. reported a case of lipomatous 
medulloblastoma in a 44-year-old man. The terms neu-
rolipocytoma, medullocytoma, lipomatous glioneuro-
cytoma, lipidized mature neuroectodermal tumour 
have also been proposed [4,10]. As a term, cerebellar 

liponeurocytoma is now largely accepted and is sup-
ported by genetic analyses that indicate that this 
lesion is not a variant of medulloblastoma [7,10].

Tumours are predominantly located in cerebellar 
hemispheres, followed by a more central location in 
the vermis [10]. Tumours with features of liponeu-
rocytoma have also been observed in supratentorial 
locations. There have been approximately 40 report-
ed cases of cerebellar and 10 cases of supratentorial 
liponeurocytoma in the literature [2,4-6,9,11,13,15]. 
The tumour usually has a favourable clinical progno-
sis, although recurrences are frequent [3,8]. 

We report a case of this tumour with supratento-
rial location. Characteristic features of these tumours 
are discussed in the light of pertinent literature.
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A 34-year-old previously healthy man developed 
a progressive headache. The neurological examina-
tion was normal. Magnetic resonance imaging (MRI) 
scan showed a large partly cystic, 4 × 5 cm mass in 
the third ventricle (Fig. 1A). Enhancement with gad-
olinium was heterogeneous (Fig. 1B). The patient 
underwent an occipital craniotomy and gross total 
excision of the tumour. His postoperative period was 
uneventful. 

The hematoxylin and eosin (H&E) stained paraffin 
sections showed a moderately cellular tumour show-
ing uniform, round oligodendroglia like cells contain-
ing round, “salt-pepper” nuclei and clear cy toplasm, 
and focal lipidized cells that comprised almost 10- 
15% of the tumour area. Upon detailed microscopic 
evaluation, these lipidized cells share some morpho-
logical consistencies with lipidized medulloblastoma 
and clear cell ependymoma (Fig. 2A). Only few mito-
ses and minute foci of micronecrosis were observed 
in the neuronal component. In immunohistochemical 
analysis neuron-specific enolase (NSE) (Fig. 2B) and 
synaptophysin (Fig. 2C) and MAP-2 immunopositivity 
were detected. Glial fibrillary acidic protein (GFAP), 
S-100, neurofilament (NF), vimentin, chromogranin, 
p53, EMA and desmin were immunonegative. Ki-67/
MIB 1 antibody immunolabeling index was 1.5% (Fig. 
2D). No neuroradiologic or clinical neurologic evi-
dence of recurrence and/or residual tumour was 
noticed during a 2-year period of follow-up.  

Discussion

Liponeurocytomas are rare cerebellar neoplasms 
with benign histological features and a favourable 
clinical prognosis. However, the current clinical opin-
ion is based on a total of approximately 40 published 
cases [8,10,14]. Linking the concept of liponeurocyto-
ma to its occurrence in the cerebellum unnecessarily 
obscures the existence of similar neoplasms at other 
sites. Indeed ten such cases have been reported in 
the English literature (Table I) [2,4-6,9,11,13,15]. We 
herein present the eleventh example of supratento-
rial intraventricular liponeurocytoma (Table I).

Liponeurocytomas are characterized by presen-
ce of various lipidized cells in clusters or scattered 
between small neoplastic cells. Immunohistochem-
ical staining demonstrated both neuronal and glial 
differentiation. Histologically mitotic activity and 
proliferation rate are generally low in these lesions 
[2,10,14,16]. 

The immunostaining profile of previously pub-
lished cases of supratentorial liponeurocytomas 
demonstrates uniform reactivity for neuronal mar-
kers like synaptophysin, and/or NSE as was seen 
in the present case [2,4-6,9,11,13,15]. Expression  
of GFAP and S-100 is limited to scattered reactive 
astrocytes [4,9,15], and a few tumour cells [2,5,11,13]. 
The tumour cells are negative for NF [2,4,5,9,11,15]. 
MIB-1 labelling index was < 1% [2], 4% [11], 5.8% 
[4] and 15% and increased to 30% in the recurrent 
tumour [9]. It was 1.5% in the present case and no 

Fig. 1. On T1-weighted MRI showed a large, partly cystic, 4 × 5 cm mass in the third ventricle with heteroge-
neous enhancement with gadolinium.
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recurrences were noticed during 2 years’ follow-up 
period.

Among the relevant cases in files, only three of 
them were examined ultrastructurally. This partic-
ular consistent evidence provides that lipid vacu-
oles progressively accumulate and coalesce within 
cells while retaining their neurocytic features. Thus, 
these distinctive lesions are a result of tumoral 
li pidization rather than true adipose metaplasia 
[4,5,9]. Some authors have interpreted this lipidiza-
tion as true adipose metaplasia [15]. Unfortunate-
ly, no ultrastructural study was applied to the case 
under investigation. 

The immunohistochemical panel showed eviden-
ce of neuronal expression. Moreover, no immuno-
reactivity in lipidized tumour component was seen 

for synaptophysin, GFAP and S-100. We could not 
definitively confirm the presence of lipids within the 
cytoplasm of the tumour cells. Hypothetically, pres-
ence of lipid vacuoles most likely suggests the possi-
bility of mesenchymal differentiation in the tumour 
[12]. The association of mesenchymal phenotypes 
in the tumour implies the possibility of a common 
origin from pluripotent cells related to such struc-
tures. Conveniently, this tumour may have derived 
from pluripotential embryonic ectomesenchymal 
stem cells of neural crest probably persisting in the 
ventricular matrix and the external granular layer 
[1,6,12].

Apart from the cerebellar and 10 cases of supra-
tentorial liponeurocytoma, it should be emphasized 
that the fact about lipidization within the neuroec-
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Fig. 2. A) Monotonous tumour cell proliferation with focal lipidized cells (HE ×200). B) Tumour cells reacting 
intensely with NSE (Anti-NSE; streptavidin-biotin complement, ×400 original magnification). C) Synapto-
physin reactivity is only focal and mild (Anti-synaptophysin; streptavidin-biotin complement, ×400 original 
magnification). D) Ki-67/MIB-1 labelling index is low (1.5%) (MIB-1; streptavidin-biotin complement, ×400 
original magnification). 
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todermal tumours of the central nervous system 
includes cerebellar astrocytomas, multiple intraspi-
nal low grade astrocytoma, frequently in pleomor-
phic xanthoastrocytoma, occasionally in glioblasto-
ma, ependymomas and supratentorial PNET [2].  

Cerebellar liponeurocytoma has a relatively benign 
clinical course and a recurrence may appear after 
a long period of time [9]. The 5-year survival rate of 
cerebellar liponeurocytoma is 48% but this should 
be interpreted with caution because of rarity of this 
tumour and lack of systemic follow-up [10]. 

Cluster analysis of the cDNA expression data of 
1176 genes grouped cerebellar liponeurocytomas 
close to central neurocytomas, but distinctive from 
medulloblastoma. Furthermore, the cDNA expres-
sion array data suggest a relationship to central neu-
rocytomas, but presence of TP53 mutations (20%), 
which are absent in central neurocytomas, suggest 
that their genetic pathways are different. Horst-
mann et al. reveal TP53 missense mutation with 
a higher frequency than medulloblastoma. More-
over, isochromosome 17q, a genetic hallmark of cer-
ebellar medulloblastoma was not observed in any of 
the cases investigated in this study [7,10]. 

Total resection is considered the best possible 
treatment. There is no consensus regarding the spe-
cific treatment of liponeurocytoma, if only chemo-  
or radiotherapy is an indispensable part of the post-
operative treatment regimen [3,8,10,14].

Conclusions

In conclusion, this study constitutes the 11th 

case of “cerebellar” liponeurocytoma in an extra-
cerebellar location. The future tumour classifica-
tion should consider that liponeurocytoma is not 
restricted to the cerebellum, but may be located in 
extracerebellar sites as well. Consequently, it may 
be expected that the prefix ‘cerebellar’ would be 
omitted as evidenced by sporadic cases in the per-
tinent literature. 
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