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1. Abstract
Central neurocytoma (CN) is a benign brain tumor of intraven-
tricular site; According to the World Health Organization (WHO) 
2016, it is categorized as grade II. We report a series of 10 cases 
that were diagnosed with CN by immunhistochemistry of surgical 
specimens at our hospital. The Average age of our cases was 22 
years old; and the male: female ratio was 7:3; Presenting symp-
toms were related to intracranial hypertension; the typical appear-
ance of a CN was observed in all of the masses; heterogeneous 
signal with enhancement after injection of gadolinium; the lesions 
were located in the lateral ventricle. All our patients underwent 
two surgeries: first the placement of a ventriculo-peritoneal bypass 
valve followed by surgical removal of the tumor; the postoperative 
follow-up was favorable and the postoperative cerebral MRI was 
satisfactory. Surgical resection is the treatment of choice for intra-
ventricular neurocytomas, with a generally favorable postopera-
tive prognosis without tumor residue or recurrence; however, the 
approach has to be tailored specifically to each case. 

2. Introduction
Central neurocytoma (CN) is a benign brain tumor of intraven-
tricular site; According to the World Health Organization (WHO) 
2016, it is categorized as grade II [1]. Extra ventricular neurocy-
toma location is exceptionally rare [2,3]. It is rare, accounting for 
0.1 to 0.5% of central nervous system tumors, and 10% of intra-
ventricular tumors. It most often affects young adults; The main 
differential diagnosis is with intraventricular ependymomas and 

oligodendrogliomas, and CN mimic them histologically; The diag-
nosis of CN requires evidence of neuronal differentiation, demon-
strated by electron microscopy or by positive immunohistochemi-
cal (IHC) staining for synaptophysin or other markers. MRI is the 
exam of choice for making a diagnosis and Its prognosis is gener-
ally favorable after adequate surgical removal, although some pa-
tients with recurrence and cerebrospinal dissemination have been 
reported [4,5].

3. Materiel and Methods
We report a series of 10 cases that were diagnosed with CN by 
immunhistochemistry of surgical specimens at our hospital. These 
cases were retrospectively analyzed with reference to their clinical 
records, neuroradiological findings, histopathological results, and 
methods of management. Clinical and radiological follow-up was 
available for our patients and clinical outcomes were recorded.

4. Result
The Average age of our cases was 22 years old; and the male: fe-
male ratio was 7:3; the average diagnostic time was 1.5 years; Pre-
senting symptoms were related to intracranial hypertension; head-
ache, blurred vision and one patient had no symptoms. 

The typical appearance of a CN was observed in all of the masses; 
heterogeneous signal with enhancement after injection of gadolin-
ium; the lesions were located in the lateral ventricle (body of the 
right lateral ventricle) (Fig 01).

All our patients underwent two surgeries: first the placement of a 
ventriculo-peritoneal bypass valve followed by surgical removal 
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of the tumor; the postoperative follow-up was favorable and the 
postoperative cerebral MRI was satisfactory.

 We used three Approaches: 05 patients beneficiated from trans-fron-
tal trans-ventricular approach; 03 trans-parietal trans-ventricular 
approach and 02 anterior trans-callosal approach.

5. Discussion
Central neurocytoma is a benign tumor of the central nervous 
system of the intraventricular site; that originate from bi-poten-
tial progenitor cells in the periventricular matrix, Reports showed 
proofs for both glial and neuronal differentiation in many tumors 
[1, 6, 7]. It was first described in 1982 by Hasboun et Al, as a 
well-differentiated tumor of neuronal origin [3] and it is now clas-
sified as a grade II central nervous system tumor according to the 
World Health Organization classification system [1)]

CN represents 0.1 to 0.5% of intracerebral tumors and 10% of in-
traventricular tumors [8,9,10]. It occurs most commonly in young 
adults in their thirties show a slight male predominance [11,12]; A 
Surveillance Epidemiology and End Results (SEER) data report of 
229 CNs were more often female (53%) versus male (44%) (13). 
In contrast, Choudhari et al., in an extensive multidisciplinary re-
view of published series found no gender predilection [14]. In our 
observations, the average age was 18 years with a sex ratio equals 
to 1 (Figure 1).

Patients frequently present with symptoms of intracranial hyper-
tension which remains the most common reason for consultation; 
intense headaches resisting the usual treatment, jet vomiting and 
papillary edema in the fundus; these symptoms are attributed to in-
creased intracranial pressure secondary to obstructive hydroceph-
alus.  We can also see visual disturbances, seizures, memory disor-
ders as well as walking disorders; our data support these findings, 
since the majority of our patients complained of headaches (6,15). 
CN can also manifest itself by spontaneous intraventricular hem-
orrhage, neurological deficit, or even hormonal changes linked to 
the impairment of 3rd ventricle.

The most common site of CN is the septum pellucidum or in the 
walls of the lateral ventricles and have a major intraventricular 
component, similar to most of our cases [11,16,17]. in 25% of the 
cases it extend into the 3rd ventricle towards Monro's hole, and 
13% of the time it reaches both lateral ventricles, Only 3% sit ex-
clusively in the 3rd ventricle, but the extension towards the 4th 
ventricle remains an extremely rare possibility.

Extraventricular extension is possible and indicates a malignant 
transformation (cerebral hemispheres, cerebellum, spinal cord) 
[18].

CT scans of CN typically demonstrate an iso-intense or slightly 
hyperintense intraventricular mass with intratumoral calcifications 
which gives the gritty feel experienced by surgeons; and cystic 
areas within the lateral ventricles near the foramen of Monro; with 

mild to moderate enhancement after gadolinium. The septum pel-
lucidum is usually not clearly visible as the tumor is centered on 
the midline and results in hydrocephalus (29,20). A uni or bilateral 
hydrocephalus can be observed, as was the case in our cases. 

Brain MRI remains the exam of choice ; typical CN MRI images 
are striking, an expansive process taking place in the lateral ven-
tricle, with or without third ventricle extension, attachment to the 
septum pellucidum, and heterogeneous isointensity to hypointen-
sity on T1-weighted and hyperintensity on T2-weighted sequences 
[21]. (The soft portion is hyperintense in T1 and T2 sequences, 
while cystic formations are hypointense in T1 and hyperintense 
in T2; T1 and T2 weighted hypointense areas may correspond to 
calcifications, hemorrhage or tumor neovasculisations).

In our reported observations, the appearance is typical of a central 
neurocytoma by its location entirely intraventricular and the pres-
ence of the three components, solid tissue, cystic and calcifications. 
Extraventricular extension is possible and results in hypointense 
images in T1 sequences and a hyperintense signal in T2 sequences 
overflowing on the periventricular region indicating a malignant 
transformation. This extension was not observed in our cases.

The main differential diagnosis is other intraventricular tumors;  

ependymomas are more frequent in children and young adults 
and preferentially sits in the infratentorial territory; Oligodendro-
gliomas are seen in subjects over 40 years of age and are char-
acterized above all by their intraparenchymal extension and the 
radiological appearance suggestive with their large calcifications. 
We also have other tumors like; subependymomas that are more 
often found in the 4th ventricle (60% of cases), and choroid plexus 
papillomas mainly affect children with their famous fern leaf ap-
pearance when they are benign; giant cell subependymal astrocy-
tomas in tuberous sclerosis of Bourneville; While intraventricular 
meningiomas and intraventricular metastases are rare.

Surgical resection is the treatment of choice for intraven-
tricular neurocytomas, with a generally favorable postop-
erative prognosis without tumor residue or recurrence; it is 
supported by most authors both for pathologic confirmation and 
for relief of mass effect risking hydrocephalus [22,13], however, 
the approach has to be tailored specifically according to anatomy 
and the degree of hydrocephalus; Total excision is recommended 
as local control is significantly more difficult in case of incomplete 
resection [23].

Rades et al. conducted one of the largest retrospective studies about 
the subject; they revealed that in patients who underwent complete 
resection, adjuvant radiotherapy appeared ineffective for tumor 
control and in overall survival. However, after incomplete resec-
tion in adults, postoperative radiotherapy resulted in improved lo-
cal control and overall survival for both typical and atypical CN, in 
children though, radiotherapy after incomplete resection improved 
local control but did not significantly affect the overall survival rate 
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[24]; While a systematic review of 150 cases conducted by Bui TT 
et al. found that radiosurgery have a local control rate >90% with 
uncommon toxicity [25]; Still the application of postoperative ra-
diotherapy should take into account its complications,  patient age 
and extent of the surgical resection. There are also data published 
regarding other therapeutic methods to CN, such as chemotherapy, 
though further Investigations are needed on the subject [26,27]. 
In our observations, surgical excision was subtotal with good post-

operative progress, without tumor recurrence, and the patients did 
not benefit from chemotherapy or radiotherapy (Figure 2). Stereo-
tactic radiosurgery (SRS) has been demonstrated to be effective 
in the primary treatment of CN in cases where surgical resection 
might be difficult, like relatively small tumors (<10 cm3) or as-
ymptomatic tumors [25, 28-30]. Although the incidence is low, a 
large lesion treated with a relatively high dose in SRS may tend to 
develop complications [28, 30].

Figure 1: axial T1 and T2 weighted MRI without and with injection of gadolinium showing a process of heterogeneous signal located in the body of 
the left lateral ventricle which is widened. We Note after the gadolinium injection a moderate enhancement of the tumor

Figure 2: Post-operative brain MRI

Central neurocytoma is slow growing and its prognosis is more fa-
vorable than that of ependymoma or intraventricular oligodendro-
glioma when surgical excision is satisfactory. In literature Several 
patients with tumor recurrence have been described [31,32] and 
Bertalanffy et al. reported recurrence rates of 21% [33].

Intraventricular neurocytoma is a neuroepithelial tumor with neu-
ronal differentiation. The histological analysis shows small to 
medium sized uniform neuronally differentiated and mitotically 
inactive cells with round or oval nuclei, stippled chromatin and 
inconspicuous nucleoli, scant cytoplasm intermingled with areas 
of anuclear and less dense fibrillary matrix, with polygonal cells 
and perinuclear “halos” which does not allow it to be differentiat-
ed from other intraventricular tumors, making oligodendrogliomas 
the main micro morphological differential diagnosis [34,35]. Thus 
we need the immunohistochemical analysis and/or electron micro-
scopic studies which allows its diagnosis thanks to the search for 
positivity of anti-NSE (neuro-specific-enolase) and antisynapto-
physin antibodies and negativity of GFAP to confirm the diagnosis 
[36,37]. Something we found in our cases. 

Some previous studies have concluded that strong immunostaining 
for Syn is the most reliable diagnostic marker (38), and it was not-
ed that factors like co-expression of GFAP and Syn in CN [39,40] 
plus increased GFAP positivity might suggest a malignant course 
[41].

It was also found that increased rates of recurrence are associat-
ed with high mitotic count of ≥3 % (42, 40, 43). In a multicenter 
study with seventy-one patients, Vasiljevic A et al. found that larg-
er tumor volume, incomplete surgery, and a mitotic count 3 per 
10 high-power fields were all predictors of a higher risk of recur-
rence [44]; while Sunil W. Dutta et Al in their National Cancer 
Database study found that Patient age (p < 0.001, WHO grade (p 
< 0.001), and medical comorbidity scores (p = 0.002) were each 
independently associated with overall survival. [45].

6. Conclusion
Central neurocytoma is a very rare benign intraventricular tumor. 
They still enigmatic in many terms: origin, histopathological diag-
nosis and adjuvant therapies needed. They usually occur in young 
adult and brain MRI makes it possible to make a precise lesion 
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assessment and follow up. The diagnosis is histological, and the 
prognosis is often favorable after surgical treatment.
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