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Abstract 

We report a case of atypical central neurocytoma with anaplastic histological features in the lateral ventricle of 
a previously healthy 37-year-old man. Histologically, the tumor exhibited anaplastic cell morphology, necrosis, 
increased mitotic activity, and vascular proliferation. The tumor had copy number alterations, but methylation 
profiling did not provide a match to any known methylation class, and mutation analyses were negative for  
pathogenic alterations. Atypical central neurocytoma is a challenging and rare diagnosis, and the World Health 
Organization (WHO) Classification of Tumors has not yet clarified diagnostic criteria for this putative entity.  
In a literature review, however, atypical central neurocytoma showed increased aggressiveness compared  
to conventional central neurocytoma, WHO grade 2. 
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Introduction 

Central neurocytoma is an uncommon brain tu-
mor that generally arises within the lateral ventricles 
or the third ventricle near the foramen of Monro. 
Unlike many other central nervous system tumors, 
central neurocytomas lack defining molecular  

features. Neurocytomas generally have a favorable 
prognosis, although recurrences can occur. Single 
cases of craniospinal dissemination have been  
reported (1,2). General histopathological features 
include monotonous, uniformly round cytomorphol-
ogy with a neuronal immunophenotype and a low 
proliferation index. While necrosis, histological 
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atypia, and vascular proliferation have been  
reported rarely in central neurocytomas, these  
features have not been significantly associated with 
prognosis (3). More aggressive behavior has been 
reported in neurocytomas with a higher Ki-67  
proliferation index (> 2–3 %) and increased mitotic 

counts (3–5). The current WHO Classification of  
Tumors categorizes central neurocytomas as grade 
2, although it acknowledges that some tumors may 
harbor a higher proliferation index and higher-grade 
histological features, suggesting that such  
neurocytomas should be referred to as atypical 

 

Figure 1. Neuroradiological features of this case of central neurocytoma. A: T2-weighted images, axial view. Moderately well-defined solid 
tumor (arrow) with small microcysts appears isointense relative to the cerebral cortex. B: FLAIR images in the coronal view. The tumor 
(arrow) shows hyperintensity compared to the brain. C: Non-contrast T1-weighted images in the sagittal view. The tumor (arrow) appears 
isointense compared to the gray matter. D: Contrast-enhanced T1-weighted images in the sagittal view. The tumor (arrow) shows mild-
to-moderate, slightly heterogeneous enhancement. 
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central neurocytomas. Methylation classification 
currently cannot differentiate conventional and 
atypical central neurocytomas, although the  
data on methylation profiling of atypical central  
neurocytomas are still quite limited (6). Further-
more, the cutoffs for proliferation between these 
tumors are under debate. 

In general, there is scarce evidence on con-
sistent genetic alterations in central neurocytomas, 
and their mechanism of pathogenesis remains  
unknown. Loss or abnormal immunohistochemical 
staining for H3K27me3 has been reported in neuro-
cytomas, suggesting that epigenetic alterations in 
H3K27me3 may participate in tumorigenesis in  
central neurocytomas (7). Central neurocytomas 
have been reported to harbor multiple copy-number 
aberrations (8), and methylation profiling has  
aided in diagnosis and differentiation between  
histologically similar tumors (9). 

In this report, we discuss a case of an unusual 
intraventricular tumor in a 37-year-old man. Neuro-
radiological findings indicated a central neurocy-
toma, but the histological findings were unusually 
anaplastic, and methylation classification did not 
categorize this tumor. Immunohistochemical  
staining for H3K27me3 indicated partial loss.  
Methylation profiling revealed an excess number of 
copies on multiple chromosomes. Genetic analysis 
did not provide additional information on this  
tumor. 

Case report 

A 37-year-old, previously healthy male sought 
treatment at the emergency unit. He had suffered 
from progressive headaches for two months and 
vomiting for the last few days. Brain computed  
tomography (CT) revealed a tumor in the left lateral 
ventricle, obstructive hydrocephalus, and midline 
shift to the right. The patient was transferred to  
the neurosurgery unit of our hospital. Brain CT  
and magnetic resonance imaging (MRI) revealed  
obstructive hydrocephalus due to a tumor measur-
ing 18 × 15 × 16 mm, which was blocking the  
foramina of Monro at the base of the left frontal 
horn (Fig. 1). The moderately well-defined solid  
tumor appeared isointense on T1/T2-images and 
fluid-attenuated inversion recovery (FLAIR)-hyper- 

intense relative to the cerebral cortex. The tumor 
showed slight microcystic changes, with no  
calcifications or hemorrhages. Diffusion-weighted 
imaging showed mild restriction with apparent  
diffusion coefficient values of approximately 700. 
Tumor enhancement was mild and heterogeneous 
in nature. Considering the location and signal  
characteristics of the tumor, the neuroradiological 
working diagnosis was central neurocytoma. 

The patient underwent surgery on the same 
day, and the tumor was resected using a left-sided 
frontal transcortical approach. The patient’s  
recovery was swift after the operation, and post- 
operative MRI showed no residual tumor. 

The pathology unit received 15 × 15 × 7 mm of 
fresh resection material. A small piece was frozen 
for possible further analysis, and the rest of the  
material was formalin-fixed and paraffin-embedded 
for permanent sectioning. The tumor was composed 
of large cells that showed considerable variation  
in nuclear size and shape. The cell borders were  
indistinct, and the tumor cells exhibited anaplastic 
features with multiple nuclei and prominent  
nucleoli. The tumor had a prominent vascular  
network and geographic necrosis. Mitotic figures, up 
to 9 per 2 mm2, were easily identified (Fig. 2). 

Multiple immunohistochemical markers were 
ordered (Fig. 3). The tumor cells were strongly  
positive for synaptophysin and somatostatin  
receptor 2 (SSTR2). The tumor cells also expressed 
chromogranin. Glial fibrillary acidic protein (GFAP) 
was negative in tumor cells but stained normal  
entrapped glial cells. Neuronal nuclear protein 
(NeuN) was repeatedly negative, whereas neuron-
specific enolase (NSE) and CD56 were positive. S100 
was positive in scattered tumor cells. Normal ATRX 
expression was retained in tumor cell nuclei, and 
p53 moderately stained scattered tumor cells. The 
proliferation index (Ki-67) was up to 20 % in hotspot 
areas. Interestingly, H3K27me3 staining was  
abnormal in a subset of tumor cells. BRAF V600E, 
EMA, IDH1 R132H, TTF1 (clone SP141), Olig2, 
INSM1, CD20, CD3, STAT6, and PRAME were  
negative in the tumor cells. 

Representative areas were used for DNA  
extraction. Genomic profiling was performed using 
next-generation sequencing (NGS). The NGS panel 
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Figure 2. A: The tumor consisted of large tumor cells, geographic necrosis, and prominent vascularity (hematoxylin-eosin [H&E], 5x). B: 
Mitotic figures (arrow) were easily identified (H&E, 40x). C: Fibrillary matrix and branching vascularity were observed (H&E, 10x). D: Some 
tumor cells had anaplastic features, and occasional multinucleated cells were observed. A fibrillary matrix was occasionally observed 
(H&E, 20x). 

is an in-house mutation panel designed for central 
nervous system (CNS) tumors and interrogates 32 
genes commonly mutated in CNS tumors, including 
ATRX, BCOR, BRAF, CTNNB1, EZH2, FGFR1, H3F3A, 
HIST1H3B, IDH1, IDH2, and TP53. Furthermore, it 
detects amplifications in 24 genes, including ALK, 
EGFR, FGFR1, MET, PDGFRA, PIK3CA, SMARCA4, and 
SMARCB1. The panel recognizes point mutations 
and small deletions and insertions but does not  
detect gene fusions. In this case, the results of this 
panel were negative. Representative areas were 
also submitted for methylation profiling, but the  
tumor did not match to any entity in the Illumina 
MethylationEPIC v2.0 BeadChip/Epignostix CNS  
Tumor Methylation Classifier v12.8. Methylation 
profiling revealed an excess number of copies on 
chromosomes 7, 9, 11, 12, 13q, 17, and 21q. 

After considering all available information, a  
diagnosis of atypical central neurocytoma was 
made. The patient’s case was discussed in a  
multidisciplinary neuro-oncology meeting, and  
a thorough follow-up with frequent MRI was  
recommended. 

Discussion 

Central neurocytomas are rare intraventricular 
neuronal tumors that lack specific molecular  
alterations. The entity is currently defined as CNS 
WHO grade 2 by the WHO Classification of CNS  
Tumors, 5th edition (WHO CNS5). Typically, central 
neurocytomas arise in the lateral ventricles of young 
adults, and the prognosis is generally favorable.  
In rare cases, however, central neurocytomas  
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Figure 3. A, B: Synaptophysin (A) and SSTR2 (B) staining of tumor cells. C: Ki-67 staining indicated increased mitotic activity in tumor cells. 
D: H3K27me3 staining was abnormally negative in a subset of tumor cells. 

exhibit unusual histological features. These tumors 
have been labeled atypical central neurocytomas in 
the literature, but definitive and official criteria for 
atypical central neurocytomas are currently lacking. 

The current WHO CNS5 states that anaplastic 
histological features, increased mitotic activity,  

microvascular proliferation, elevated Ki-67 (MIB-1) 
proliferation index, and necrosis can occur in rare 
cases, prompting designation of tumors with these 
features as atypical central neurocytomas. WHO 
CNS5 states that mitoses are exceptional and that 
the Ki-67 (MIB-1) proliferation index is usually low 
(< 2 %) in central neurocytomas. A high mitotic 
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count and elevated Ki-67 (MIB-1) index have been 
shown to correlate with the prognosis of central 
neurocytomas (3–5). Other atypical histopathologi-
cal features in central neurocytomas have not been 
reliably correlated with patient prognosis (3). As the 
Ki-67 (MIB-1) index seems to be the only reliable 
marker of aggressiveness, whether the presence of 
necrosis, anaplastic features, and microvascular  
proliferation should affect the grading of these  
tumors is still under debate. The WHO does not  
formally define the diagnostic criteria for “atypical” 
central neurocytoma, and although the term  
persists in the literature, it lacks standardized 
thresholds for diagnosis. Accordingly, the “atypical” 
designation remains non-standardized and is based 
on retrospective series rather than on consensus  
criteria. 

Atypical cases reported previously have shown 
more aggressive behavior compared to conven-
tional central neurocytomas. Byun et al. (2018) 
showed that a MIB-1 index of above 2 % was associ-
ated with increased risk of recurrence and more  
unfavorable 2-, 3-, and 5-year progression-free  
survival rates (4). Other studies have reported  
similar findings (10). Documentation of these  
features, however, generally suffers from interob-
server and interlaboratory variability (3). Rare cases 
of cerebrospinal fluid (CSF) dissemination have also 
been reported (11). Although small reference  
cohorts complicate the evaluation of prognosis of 
atypical central neurocytomas, successful gross total 
resection is associated with significantly better  
outcomes than subtotal resection in small cohorts 
(3,12). Based on these reports, close radiologic  
follow-up is warranted in cases of atypical central 
neurocytomas. 

Central neurocytomas are peculiar central 
nervous system tumors that lack defining molecular 
features. In an epigenetically defined group of  
central neurocytomas, hypomethylation at the 
FGFR3 locus was reported in 97 % of cases (3). The 
only molecular finding in our case was multiple copy 
number alterations, which could suggest that  
atypical central neurocytoma could harbor genomic 
instability. Similar copy number alterations have 
been previously reported in central neurocytomas, 
although these findings have not shown any  
prognostic significance (3,8). Krech et al. (2025)  

reported that the most common copy number alter-
nation in their cases was gain of chromosome 5 (3); 
similar to our case, they also reported gain of  
chromosome 17 in two cases and gain of chromo-
some 12 in one case (3). Still, most central neurocy-
tomas do not seem to harbor any specific copy- 
number alternations, and central neurocytomas 
usually have balanced copy-number profiles (3). 

The DNA methylation-based classification was 
not able to provide a diagnosis in our case, although 
the provided sample had a high tumor purity and 
was well preserved. Other technical aspects like 
poor probe quality could explain the failure of  
methylation-based classification, but the data  
received did not indicate any technical problems. 
The absence of a reliable methylation class assign-
ment underscores the current limitations of  
molecular classification in rare intraventricular  
neuronal tumors. Our case further demonstrates 
that rare entities can prove notoriously difficult for 
the methylation classifier to assign a diagnosis. 

The differential diagnosis of atypical central 
neurocytomas includes other intraventricular  
tumors such as ependymomas and other glial/glio-
neuronal tumors, choroid plexus papillomas,  
and rare cases of intraventricular meningiomas.  
Generally, tumors can be differentiated using  
immunohistochemistry. In difficult cases, documen-
tation of molecular markers and methylation profil-
ing are helpful, as many tumors harbor precise  
genetic alterations. In our case, anaplastic histologi-
cal features were demonstrated, so the differential 
diagnosis of a high-grade CNS tumor is also justified, 
and adequate sampling is important for identifica-
tion of possible glial components. High-grade  
gliomas with neuronal differentiation could show 
similar histology, but intraventricular location and 
total absence of convincing glial differentiation 
would be unexpected. The limitations of this case  
report include the exceeding rarity of atypical  
central neurocytomas and lack of long-term follow-
up. 

Conclusion 

In conclusion, we report a single case of a  
rare, atypical central neurocytoma with unusually 
aggressive histopathological features, including  
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frank anaplasia and a high Ki-67 index. The tumor 
displayed multiple copy-number alterations.  
Methylation profiling was non-informative, high-
lighting its limitations in assigning a diagnosis to very 
uncommon tumors. The current WHO classification 
does not yet include diagnostic criteria for atypical 
central neurocytomas, even though rare reports of 
these tumors exist. Our case also highlights the  
importance of an integrated clinicopathological 
evaluation. 
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