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INTRODUCTION

Central neurocytoma, a rare tumor composed of mature neuronal cells of the central nervous 
system, was originally described by Hassoun in 1982.[8] The total number of reported cases of 
central neurocytoma world over is less than 1000, stated in an article in 2014.[14] The term central 
neurocytoma refers to a slow growing neoplasm occurring in the ventricular system typically 
arising from the septum pellucidum, fornix, or the walls of the lateral ventricles (subependymal 
layer).[1] About 50% of central neurocytomas are in the anterior portion of a lateral ventricle, 15% 
in both lateral and third ventricles and 15% are bilateral.[19] Essentially a benign neoplasm, it is 
mostly seen in 2nd to 3rd decades of life and can cause obstructive hydrocephalus.[6] These slow 
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growing tumors are classified as the WHO Grade II, although 
malignant variants have been reported.[17] Higher than 2% 
MIB-1 labeling index is linked to the aggressive behavior of 
the neoplasm.[4] About 50% of central neurocytomas are in 
the anterior portion of a lateral ventricle, 15% in both lateral 
and third ventricles and 15% are bilateral.[19]

CASE REPORT

A 25-year-old otherwise healthy woman presented to the OPD 
with complaints of persistent headache and defective vision of 
6 months duration. She was investigated and identified with an 
intracranial space occupying lesion in the right lateral ventricle. 
She was scheduled for right parieto-occipital craniotomy 
and resection the mass. Tumor was accessed through an 
interhemispheric transcallosal approach and debulked. 
Preoperatively, there was a significant tumor bleed, and 
resultant brain swelling due to intraventricular hemorrhage. 
She recovered with symptomatic ventriculomegaly, 
subsequently a ventriculoperitoneal shunt was placed by using 
the Chhabra “Slit n Spring” hydrocephalus shunt system. 
Histopathology with immunohistochemical correlation 
confirmed central neurocytoma with an MIB-1 labeling index 
4%. Residual tumor confirmed on a postoperative imaging 
and she was subjected to 3D conformal radiotherapy to a total 
dose of 54 Gy in 30 fractions on a daily dose of 180 cGy over 
6 weeks. She was given oral temozolomide for all 6 weeks 
(75 mg/m2), followed by six cycles of temozolomide at 28 day 
intervals. Each cycle was for 5 days (150 mg/m2 in 1st cycle, 
subsequent cycles, 175 mg/m2). She tolerated therapy well and 
are on regular follow-up. No recurrence observed in the MRI 
scan after 3 years post therapy [Figures 1 and 2].

DISCUSSION

Central neurocytomas are typically a tumor growing 
supratentorially filling the lateral ventricles and/or third 
ventricle. Neurological symptoms are related to rise in 

intracranial pressure resulting in headache and visual 
disturbances. Tumor usually affects young age patients with 
no gender preponderance.[3]

These tumors appear in computerized tomography as 
hyper attenuating to white matter with calcification.[28] MRI 
findings on T1-weighted images of central neurocytoma is a 
heterogeneous well‑circumscribed, lobulated mass, isointense 
or slightly hypointense to gray matter and hyperintense 
in T2-weighted images. Multiple small cysts, coarse, or 
punctate calcification are also observed. Hydrocephalus and 
intratumoral hemorrhage are seen in some. MR spectroscopy 
of the central nervous system shows elevated choline, 
decreased creatine, and N‑acetyl-aspartate.[10]

Histopathology of the central neurocytoma mimics that of 
oligodendroglioma or ependymoma. All three neoplasms 
have small uniform cells with rounded nuclei and scanty 
cytoplasm with perinuclear halos.[25] H&E staining shows 
isomorphic cells with clear cytoplasm, speckled chromatin, 
and fibrillar matrix. IHC studies are essential to diagnose 
central neurocytoma. Synaptophysin and neuron specific 
enolase positivity are seen in the central neurocytoma. Tumor 
is negative for glial fibrillary acidic protein [Figure 3].[24]

The most important end point of the therapy of the central 
neurocytoma is achievement of long-term local control. 
Recurrent or residual disease can result in malignant 
transformation, craniospinal dissemination of tumor, and 
intracerebral hemorrhage.

Conventionally, surgery has been the primary treatment of 
choice for the central neurocytoma.[9] Gross resection has better 
outcome than a subtotal resection.[18] Extent of resection is 
considered as the most important prognostic factor in the central 
neurocytoma.[27] Recurrence rate of central neurocytoma, even 
after complete resection has been shown in long-term follow-
up studies.[16] Stereotactic radiosurgery in residual or recurrent 
central neurocytoma was found to be effective in a series of 
patients – 15 out of 22 cases – in a 2011 study.[6]

Figure 1: Preoperative imaging. (a) NCCT - Non contrast CT image showing low-density mass lesion with irregular margins in the right lateral 
ventricle. (b) MRI T1W - MRI T1-weighted axial image showing heterogeneous signal intensity mass in the right lateral ventricle. (c) MRI T2W 
- MRI T2-weighted image showing well circumscribed lesion in right lateral ventricle with cystic changes and heterogeneous signal intensity.
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Ten-year local control after incomplete resection was 
estimated at only 35 % in a meta-analysis done on 91 
centers on a population of 109 patients.[23] Role of adjuvant 
radiotherapy in the central neurocytoma has contradictory 
results in many studies.[7,20,21] However, recent studies confirm 
that addition of adjuvant radiotherapy to a total dose of 54Gy 
in cases of incompletely resected tumors has similar outcome 
as in case of gross tumor resection.[2] Concerns about the 
post radiotherapy neurotoxicity is largely derived from the 
experience on other low grade gliomas-such toxicity has  
not been established in central neurocytoma.[5] Preoperative 
tumor volume and a 2-cm margin, as in case of other low-
grade gliomas gives the optimal target volume.[22]

The management of central neurocytoma after stereotactic 
biopsy followed by radical external beam therapy or 
radiosurgery alone does not have enough evidence base as 
the reported follow-up times and duration was brief.[16]

Being a low grade tumor, the time- and dose-dependent 
effect of chemotherapy in the central neurocytoma is 
theoretically minimal.[15] Temozolomide, an oral alkylating 
agent, has been in use for central neurocytoma since 2008.[11] 

It serves as a radiosensitizer as well as anti-neoplastic agent. 
Radiotherapy induces the DNA double strand break and 
subsequent cell death. This DNA break initiates DNA 
damage response through repair proteins. Temozolomide 
inhibits those proteins and ensures cell death.[13] Being a rare 
tumor, randomized trials are lacking in the management 
of the central neurocytoma, so a consensus guideline for 
the chemotherapy of these tumor that is  lacking. Hence, 
the use of temozolomide in the management of the central 
neurocytoma is not evidence based, but mostly anecdotal.[12]

CONCLUSION

Central neurocytoma is a rare, slow growing tumor is best 
managed with surgery. Compared to initial tumor size and 
MIB1 tagging index the extent of tumor resection is the 
most important prognosticator. Incomplete resection must 
be complimented with adjuvant radiotherapy to a total dose 
of 54 Gy 30 fractions over a period of 6 weeks. There are no 
consensus guidelines for systemic chemotherapy; however, oral 
chemotherapy with temozolomide is gaining popularity. We 
report a residual neurocytoma of lateral ventricle, s/p VP shunt 

Figure 2: Postoperative imaging. (a) MRIT1W at 36 months - MRI T1-weighted axial image at 36 months post therapy. (b) MRI T2Wat 
36 months - MRI T1-weighted with contrast at 36 months post therapy. (c) MRI T1W with contrast - MRI T2-weighted axial image at 36 
months post therapy complete remission.
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Figure 3: Histology and immunohistochemistry. (a) Eosin hematoxylin stain - Hematoxylin and eosin stained film showing uniform round cells 
with salt and pepper speckled chromatin. (b) Neuron-specific enolase - Immunohistochemistry showing Neuron Specific Enolase positivity, 
confirming the pure neuronal origin of tumor. (c) Synaptophysin - Immunohistochemistry showing synaptophysin positivity, the neuronal marker.
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treated with temozolomide concurrently with radiotherapy at a 
dose of 75 mg/M2 on days of radiotherapy, followed by six 5 day 
cycles of temozolomide at intervals of 28 days (150 mg/m2 
for first cycle, and 175 mg/m2 for subsequent cycles). Patient 
got complete radiological resolution of tumor and no major 
toxicities encountered after 36 months of adjuvant therapy.
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