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Case Report
Recurrence of central neurocytoma in the brain 
parenchyma: a case report 
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Abstract: Central neurocytomas and extraventricular neurocytomas are rare benign tumors of the central nervous 
system located in different parts of the brain. Notably, central neurocytomas can recur and disseminate into the 
ventricles of the brain after total resection. Here we report a case of central neurocytoma recurrence in the brain 
parenchyma that occurred 10 years after resection.
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Introduction

Central neurocytomas (CNs), first described by 
Dr. Hassoun [1], are small cell neuronal tumors 
commonly located near the foramen of Monro 
(septum pellucidum) or the lateral or third ven-
tricles. CNs are rare neuronal neoplasms that 
account for 0.25-0.5% of all primary central 
nervous system tumors. Although CNs have 
been thought to be the relatively low-grade 
tumors, accumulating evidence suggests that 
some CNs are more aggressive with a propen-
sity for recurrence and progression [2]. 
Moreover, most CN patients are young adults 
who have symptoms of increased intracranial 
pressure. Extraventricular neurocytomas (EV- 
Ns) are tumors with biological and histopatho-
logical characteristics similar to CNs but that 
originate from extraventricular parenchymal tis-
sue [3]. In the 2007 World Health Organization 
(WHO) classification of central nervous system 
tumors, EVNs were identified as a separate 
entity and variant of CN [4]. Herein, we report a 
rare case of CN recurrence in the brain 
parenchyma.

Case presentation

A 29-year-old man was admitted to the neuro-
surgery department at our hospital due to per-

sistent severe headache lasting for 2 months in 
2004. His neurological exam was unremark-
able. Magnetic resonance images (MRI) showed 
a T1 isointensity and T2 hyperintensity lesion 
close to the foramen of Monro, with heteroge-
neous contrast enhancement (Figure 1). 
Subsequently, the patient underwent a trans-
cortical craniotomy and gross total block resec-
tion without any complications. The tumor was 
yellow and friable, and we did not notice any 
hemorrhage or necrosis in the lesion. The tumor 
margin was clearly defined. Pathological exami-
nation confirmed the diagnosis of neurocytoma. 
Histopathological analysis showed an oligoden-
droglioma-like honeycomb appearance and 
that the tumor was composed of homogenous, 
small uniform cells (Figure 2). The cytoplasm 
was not well defined, and the nuclei were round 
and slightly lobulated. Aggregation of the anu-
clear tumor cells were found in some areas as 
well. Delicate vasculature formed a branching 
network in a pattern similar to that seen in oli-
godendroglioma. Endothelial proliferation and 
necrosis were absent. Moreover, immunohisto-
chemical staining identified that the tumor was 
positive for synaptophysin and negative for 
NeuN. The cell proliferation index with Ki67 was 
5% (Figure 2). Eventually, the patient was dis-
charged without any neurologic deficits. One 
year later, the patient developed intermittent 
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right facial spasms, and medication yielded 
effective control of this symptom. At the 
36-month follow-up, the patient had been sta-
ble without any signs of neurological dysfun- 
ction. 

Ten years later, the patient was admitted to our 
hospital again due to the onset of grand mal 
seizures associated with loss of conscious-
ness. Repeated MRI revealed a non-enhancing 
lesion of T2 hyperintensity and T1 hypointensity 
in the left frontal area close to his previous 

operative route (Figure 1). Subsequently, the 
patient underwent a left frontal craniotomy, 
and a tumor was removed with mild bleeding as 
the tumor was not dura. Consequently, patho-
logical examination confirmed the tumor to be 
a neurocytoma (Figure 3). Based on his clinical 
history, the tumor location, and the pathologi-
cal results, we confirmed the final diagnosis of 
CN. Consequently, the patient was treated with 
adjuvant radiotherapy. At the 6-month follow-
up, the patient had been stable without any 
signs of neurological dysfunction. Informed 

Figure 1. Pre-operative MR images showing (A, B) heterogeneous enhancement of lesion near the foramen of 
Monro in 2004. (C-E) Pre-operative contrast-enhanced T1 weighted images showing a nonenhancing lesion in the 
left frontal area around the initial operative route in 2014, and (F) pre-operative T2 weighted images showing a 
hyperintensity lesion in the left frontal area around the initial operative route in 2014. (G, H) MR images taken after 
the second operation. 

Figure 2. Histopathologic staining of the lesion resected during the first craniotomy. (A) The tumor was composed 
of uniform round cells with or without clear cytoplasm (hematoxylin-eosin staining; magnification, ×400), (B) Immu-
nohistochemical staining demonstrating neoplastic cells exhibiting immunoreactivity with a MIB-1 (Ki-67) labeling 
index of 5% (magnification, ×400). Tumor cells showed (C) immunopositivity for synaptophysin and (D) immuno-
negativity for neuronal nuclei (magnification, ×400).
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consent has been obtained from the patient for 
publishing this case and related photographs.

Discussion

In general, CNs are thought to be benign; how-
ever, recurrence of CNs as well as dissemina-
tion into the ventricles of the brain during long-
term postoperative follow-up have been report-
ed. To date, 19 cases of CN with recurrence at 
the ventricles of the brain or spinal cord have 
been reported [5], but only one case of CN 
recurrence in the dura has been reported [6]. 
The present case is the first reported case of 
CN recurrence in the brain parenchyma.

One possible mechanism of CN dissemination 
is the seeding of tumor cells along the surgical 
trajectory. During the resection procedure, 
tumor cells can remain along the operative 
route and grow [7]. Another possible mecha-
nism is the spreading of tumor cells through the 
cerebrospinal fluid (CSF). According to pub-
lished reports, neurocytoma recurrence can 
occur along the CSF pathway in the ventricles 
of the brain or spinal cord. We believe that dis-
semination of neurocytoma cells to the brain 
parenchyma is due to the flow of CSF through 
the lateral ventricle during surgical interven- 
tion. 

Although the exact mechanism of CN recur-
rences through the operative route is unknown, 
surgeons should sterilize the operative field 
carefully, changing surgical tools frequently. In 
addition, neurosurgeons should remove tumor 
fragments completely prior to closure with the 
goal of preventing this rare recurrence along 
the trajectory. The recurrent CN always spreads 
through the CSF with Ki-67 index elevation. Our 
case exhibited an atypical CN (either with a 

mitotic index of ≥3/10 high-power fields or 
MIB-1 >2%) with Ki-67 index elevation. In addi-
tion, safe maximal resection is considered to 
be the optimal therapeutic option, with the best 
long-term prognosis and survival. Adjuvant 
radiotherapy is suitable for patients with incom-
plete resection or an atypical neurocytoma [3]. 
Moreover, a recurrent neurocytoma can be very 
aggressive, and radiotherapy should be applied 
immediately after operation in such cases [8]. 
As such, in order to prevent CN reoccurrence, it 
is important to monitor these patients closely 
and carefully. On the other hand, it is also pos-
sible that in our case, a CN and an EVN occurred 
simultaneously in different locations of the 
brain. Though, to date, no cases of multiple 
neurocytomas have been reported. 

Our case report provides further evidence of 
CN recurrence and the first evidence that CN 
recurrence can occur in the brain parenchyma. 
This information will be helpful for the diagno-
sis and management of CN.
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Figure 3. Histopathologic staining of the lesion resected during the second craniotomy. A, B. The tumor was com-
posed of uniform round cells with or without clear cytoplasm (hematoxylin-eosin staining, magnification, ×100 in 
A, and ×400 in B). C. Immunohistochemical staining demonstrating neoplastic cells exhibiting immunoreactivity 
with a MIB-1 (Ki-67) labeling index of 5% (magnification, ×400). D. The tumor cells showed immunopositivity for 
synaptophysin.
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