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Background and Importance: Liponeurocytoma is a rare tumor of the CNS. Some of its prominent 
features include low neuronal proliferation with foci of lipomatous differentiation. So far, 70 
reports on cases of brain liponeurocytoma have been published. Most of them were located in the 
cerebellar hemisphere, but only 7 cases of primary Cerebellopontine Angle (CPA) liponeurocytoma 
have been reported.

Case Presentation: We presented a 27-year-old woman with a 6-month progressive headache 
and dizziness. More recently, she developed progressive hearing loss and ataxia. Pre-operative 
MRI of the brain demonstrated a heterogeneous solid extra-axial lesion in the right CPA with 
hydrocephalus. The operation was performed via the retro sigmoid approach. Histopathological 
diagnosis was confirmed as liponeurocytoma. No radiotherapy was performed. The patient was 
followed up for two years. There were no signs of recurrence. 

Conclusion: Liponeurocytoma is a rare tumor. In most of the cases, it is presented in the cerebellum, 
and the CPA as the primary location of this tumor is extremely uncommon. Typically, surgery is the 
treatment of choice for these lesions. If the tumor is subtotal, radiotherapy after operation and 
resection can also be advantageous.
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1. Background and Importance

iponeurocytoma is a very rare tumor of the 
central nervous system with neuroectoder-
mal origin which was reported by Bechtel 
et al. in 1978 as “lipomatous medulloblas-

toma” [1]. They reported specific characteristics for cer-
ebellar liponeurocytoma tumors, such as mixed mesen-
chymal and neuroectodermal features in a 44-year-old 
male with brain lesions. 

Various changes have been made in the classification 
of this tumor by the World Health Organization (WHO) 
between 2000 and 2016. In 2000, the tumor was classi-
fied in the group of neuronal tumors and was defined as 
WHO grade I, but cerebellar liponeurocytoma was up-
graded to grade II of glioneuronal tumor in the new clas-
sification according to higher recurrence rate [2]. It is 
predominantly located in the posterior cranial fossa and 
characteristically emerging in adults. Lipidized medul-
loblastoma, lipomatous medulloblastoma and neuroli-
pocytoma are different names that have been consid-
ered for this tumor in the past [3, 4]. Histopathological 
examination of the tumor cells presented lipidized cells 
are found between small neoplastic cells with focal lipo-
matous differentiation. Today, surgery is the treatment 
of choice for these lesions. 

To date, about 70 cases of brain liponeurocytoma have 
been reported in the literature but Cerebellopontine 
Angle (CPA) liponeurocytoma has been reported only in 
7 patients. Herein, we presented the clinical, radiologi-
cal and histopathological features of a case of CPA lipo-
neurocytoma and reviewed the literature for a better 
comprehension of this pathology.

2. Case Presentation

A 27-year-old woman referred to our clinic with a history 
of headache and dizziness for 6 months. She developed 
progressive hearing loss and ataxia. Through neurological 
examination, an ataxic gait was observed. It was deviated to 
the right side, closely linked to the mild dysdiadochokinesia 
on the right side, revealing the right sensorineural hearing 
loss. MRI of the brain demonstrated a 
3.5×4×2 cm heterogeneous solid extra-axial lesion, centered 
in the right CPA. The tumor compressed the brainstem, 
the right cerebellar hemisphere, and the fourth 
ventricle, causing hydrocephalus. But no invasion and 
peritumoral edema were observed in these areas. The 
lesion was hypointense in Tl-weighted MRI sequences with 
heterogeneous contrast enhancement and hyperintense 
in T2-weighted MRI sequences (Figure 1).

A right lateral suboccipital retro sigmoid approach was 
performed with the patient in a lateral decubitus position. 
After the dural opening, the cerebellum gently 
retracted, and cisterns were opened to drain the 
Cerebrospinal Fluid (CSF). The tumor was internally 
decompressed with an ultrasonic aspirator. It was dissected 
from the cerebellum, brainstem and other inflicted 
areas. The seventh and eighth cranial nerves and the 
Posterior-Inferior Cerebellar Artery (PICA) were also 
affected, but they were removed with ease. Complete 
microsurgical resection was achieved. Two weeks after the 
tumor resection, the patient underwent shunt placement 
due to hydrocephalus. After the total resection, the 
patient did not receive radiation therapy. She did not 
present any clinical or radiological signs of progression on 
the last follow-up two years after the surgery. 

L

Highlights 

● Liponeurocytoma is a rare tumor of the CNS.

● Majority of these tumors present in the cerebellum, so primary Cerebellopontine Angle (CPA) location of liponeu-
rocytoma is extremely uncommon.

● Surgery is the treatment of choice and radiotherapy can also be advantageous in subtotal resection.

Plain Language Summary 

Liponeurocytomas are rare tumors of the brain, most of which are located in the cerebellum. Only few cases are 
located in Cerebellopontine Angle (CPA). Surgery is the treatment of choice for these lesions. If the removal of the 
tumor is incomplete, post-surgical radiotherapy can also be advantageous.
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Histopathological report

In histopathological findings, hematoxylin and eosin-
stained paraffin sections revealed a predominant cel-
lular tumor with a compact growth, tumor cells mainly 
include light eosinophilic with clear cytoplasm in some 
areas in addition to round to oval nuclei and smaller 
nucleoli (Figure 2). No necrosis and microvascular prolif-
eration and mitosis were seen. On immunohistochem-

istry staining profile, the neurocytic tumor cells were 
strongly positive for synaptophysin which showed their 
neuronal lineage, and negative for glial fibrillary acidic 
(GFAP) and epithelial membrane antigen. Immunostaining 
for Ki-67, a marker of proliferation, showed a nuclear 
labeling index of 4%-5%. Thus, the diagnosis of cerebellar 
liponeurocytoma was determined (Figure 2). There was 
no recurrence within the two-year follow-up on MRI. 
The patient had no complaints or symptoms. 

Figure 1. Computed tomography scans

A. An isodense ill-defined lesion of the right Cerebellopontine Angle (CPA); B. The lesion showing an isointensity on T1-weighted imaging and; C. 
T2-weighted imaging; D,E. A light, diffuse contrast enhancement on axial and coronal T1-weighted imaging with contrast.

Figure 2. Slide showing biphasic neoplasm with admixture of neurocytes and lipidized cells

A. The neurocytes are arranged in densely cellular sheets of monotonous cells with scantty cytoplasm, rounded to oval nuclei, salt and pepper chro-
matin; B. IHC staining for GFAP shows negative reaction in tumoral cells; C. IHC staining for synaptophysin showing positive reaction in tumoral cells.
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3. Discussion

Cerebellar liponeurocytoma is a rare tumor of CNS, 
and it was upgraded to grade II of glioneuronal tumor 
according to the new classification of WHO in 2016 [2]. 
The exact origin of cerebellar liponeurocytomas remains 
unclear. Because of some morphological relationships 
to embryonal neoplasm, cerebellar liponeurocytoma 
was primarily called lipomatous medulloblastoma. As 
its name implies, it is observed in the cerebellum, but 
two cases of supra-tentorial extension from cerebellar 
liponeurocytoma [5, 6] and spinal extension to the C1-
C2 space from cerebellar liponeurocytoma have been 
reported [7, 8]. According to our best knowledge, about 
70 cases of liponeurocytoma exist in the literature, 
while only 7 cases of CPA liponeurocytoma have been 
reported so far, and our case is the eighth case of CPA 
liponeurocytoma (Table 1).

Like the cerebellum liponeurocytoma in the CPA tu-
mors, the average age of the onset of this tumor is be-
tween the third to fifth decades of life with equal preva-

lence in men and women [9]. In the study of 7 cases of 
liponeurocytoma, 4 patients were male and 3 were fe-
male [3, 7, 9-12]. Our patient was a 27-year-old woman. 
The interval between the onset of symptoms and the di-
agnosis of lesion in patients with CPA liponeurocytoma 
is, on average, 17 months, from 2 weeks to 2 years. This 
period in our patient was 3 months. 

CPA liponeurocytoma usually shows the symptoms 
of cranial nerve involvement, cerebellar lesions or 
symptoms of hydrocephalus. In 4 patients, hearing im-
pairment was observed when diagnosing the disease. 
Hydrocephalus was observed in 2 patients with CPA li-
poneurocytoma. In our patient’s imaging, we also ob-
served hydrocephalus, which did not recover after the 
resection of the tumor in the follow-up period; thus, a 
shunt was embedded in the patient 2 weeks after the 
resection of the tumor. 

Currently, there is no radiological pathognomonic 
marker for the diagnosis of this tumor, and the tumor 
is present in CT as an isodense lesion [13]. MRI findings 

Table 1. Published Cases of CPA Liponeurocytomas in the Literature

Reference 
Cases Se

x

Ag
e

Symptoms Loca-
tion

Time to 
Presenta-

tion

Exten-
sion of 
Resec-

tion

Postop-
erative 

Adjuvant Ra-
diotherapy

Follow- 
up

Recur-
rence

Soylemezoglu, 
1996 [9]

Fe
m

al
e

59

Dizziness, Head-
ache

Left 
CPA 3 w GTR Yes 60 mon No

M
al

e

53

Hearing loss 
Vertigo, ataxia,

Left 
CPA 6 y GTR No 10 y Yes

Alleyne, 1998 
[10] M

al
e

66

Gait ataxia, diz-
ziness, ringing in 

both ears

Left 
CPA 2 y GTR Yes NA mon N/A

Alkadhi, 2001 
[7] M

al
e

53

Vertigo, progres-
sive ataxia, hear-
ing loss, tinnitus

RT CPA 4 mon GTR No 15 mon No

Patel, 2009 [11] M
al

e

40 Headache RT CPA 1 y GTR No 36 mon No

Oudrhiri, 2014 
[3] Fe

m
al

e

64

Headache, 
nausea RT CPA 7 mon GTR No 24 mon No

Chiaramon, 2018 
[12] Fe

m
al

e

35 Hearing loss RT CPA 2 w GTR No 48 mon No

Our case

Fe
m

al
e

27

Hearing loss 
,headache,ataxia

Left 
CPA 3 mon GTR No 24 mon No
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can be different depending on the distribution and pro-
portion of lipidized tissue. In the MRI view, the tumor is 
viewed as isointensity on T1-weighted imaging, hetero-
geneous intensity on T2-weighted imaging, and high in-
tensity on diffusion-weighted imaging. As in the case of 
cerebellum liponeurocytoma, these lesions do not show 
significant enhancement in MRI with injections [14-16]. 

In a study, mild tumor enhancement was observed 
in MRI with injection only in 4 out of 7 patients with 
CPA. Edema around the tumor in these lesions is usu-
ally absent or very small [17]. This neoplasm must be 
distinguished from CPA medulloblastoma and ependy-
momas. Unclear clinical and radiological features of the 
tumor make differential diagnosis burdensome. There-
fore, pathological considerations and immunohisto-
chemistry of liponeurocytoma are critical to diagnosing 
and distinguishing it from other tumors. 

In histological analysis, foamy histiocytes and primitive 
neuroectodermal cells may manifest in classic medul-
loblastoma. A high proliferative index conveys the ma-
lignant tumor existing in medulloblastoma. Cerebellar 
liponeurocytoma frequently shows a TP53 missense 
mutation which is more common than that of medullo-
blastoma plus the absence of isochromosome 17q (the 
genetic indication of this brain tumor) [18]. 

Liponeurocytomas are neuroectodermal tumors in 
which many lipidized cells resembling mature adipocytes 
are in cluster forms or dispersed between small neuronal 
and glial cells. Neuronal differentiation is usually positive 
for immunochemistry neuronal markers (synaptophysin; 
MAP-2). Mitoses, regions of vascular proliferation and 
necrosis are all rare. Proliferation index, has been usually 
low (<5%) in most reported cases in the literature, the 
Immunohistochemical Staining (IHC) indicated both neu-
ronal and glial differentiation: for example, positive for 
synaptophysin, NSE, and MAP-2, and focal expression of 
GFAP [15, 19, 20]. Complete tumor resection as soon as 
possible is the best therapeutic option, however, there is 
no agreement on usage of postsurgical radiotherapy for 
liponeurocytomas, and its role in preventing the recur-
rence of them is under debate [21, 22]. 

In a study, tumor recurrence was observed in 50% of 
the patients with cerebellar liponeurocytoma who had 
not received radiotherapy following tumor surgery, but 
no tumor recurrence was reported in patients undergo-
ing radiotherapy after surgery [23]. According to various 
studies, high Ki-67 positive cells (more than 10%) and 
subtotal tumor resection of the tumor are two main risk 
factors for tumor recurrence [6, 23]. 

In 8 patients with CPA liponeurocytoma, total tumor re-
section was performed in all of them. This represents the 
benign behavior of this tumor which showed no signifi-
cant adhesion and invasion of the cranial nerves and vas-
cular architecture. The easy and complete isolation of the 
tumor from these vital elements is also a factor confirm-
ing the benign nature of this tumor. In these 8 cases, only 
2 patients were treated with radiotherapy after surgery. 

In 6 other follow-up patients, only 2 of these 
patients had recurrence of the tumor 10 years after 
surgery, who underwent a reoperation. In patients 
with incomplete removal of the tumor, adjuvant 
postoperative radiotherapy seems to be advantageous 
leading to higher tumor-free survival. Thus, long-
term close follow-up with constant regular imaging is
recommended in course of treatment of these patients. 

In this study, the treatment strategy for the present 
patient was surgery and close follow-up. Total resec-
tion was performed according to intraoperative obser-
vations and by post-operative MRI. Besides, the Ki-67 
was low. Radiotherapy was not suggested, and close 
observation continued during the follow-up for the two 
consecutive years. There were no signs of recurrence of 
the lesion. 

4. Conclusion

Our patient is the eighth case among all CPA liponeu-
rocytomas recorded in the literature, suggesting that, 
especially when lipid content is visible in the imaging, 
the liponeurocytoma should be highlighted in the dif-
ferential diagnosis of CPA tumors. Treatment of CPA is 
merely surgical with the goal of complete elimination. 
The role of postoperative radiotherapy treatments is 
still controversial. 
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