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PERITONEAL DISSEMINATION FROM
CENTRAL NEUROCYTOMA
Case report
Maurício Coelho Neto1, Ricardo Ramina1, Murilo Sousa de Meneses1,
Walter Oleschko Arruda2, Jerônimo Buzetti Milano1
ABSTRACT - Objective: central neurocytoma is a low grade tumor of neuroglial origin and a relatively new
histological entity. Only a few cases have been reported and its biological behavior is still uncertain. Some cases
have shown an aggressive behavior (local recurrence, malignant dedifferentiation or CSF dissemination) and
challenged the initial view of its relative benignity. A case of central neurocytoma with peritoneal dissemination
is presented. Case: a six years-old boy with recurrent neurocytoma of III ventricle and left thalamus showed fast
growth of tumor rest and ascites three and a half years after subtotal removal of the lesion. Tumor cells were
identified in the ascitic fluid and implanted in the peritoneum. Chemotherapy was initiated immediately after
diagnosis of peritoneal dissemination (etoposide, carboplatin, doxorubicin and cyclophosphamide). The patient
developed metabolic imbalance and respiratory failure due to rapid formation of ascitic fluid and died 3 days
after the diagnosis of peritoneal dissemination was established. Conclusion: central neurocytoma is a low grade
tumor with low values of the proliferative index in the majority of cases. In spite of that, some tumors may
present a very aggressive behavior and extraneural dissemination. Evaluation of proliferative index may be a
guideline parameter for planning adjuvant therapies after surgical treatment in selected cases. Extraneural
dissemination may occur in some cases specially in patients with ventriculoperitoneal shunt.
KEY WORDS: central neurocytoma, intraventricular tumors, neuroglial tumor, peritoneal dissemination.

DIsseminação peritonial de neurocitoma central: relato de caso
RESUMO - Objetivo: Neurocitoma central é tumor de baixo grau, de origem neuroglial e uma entidade neurológica
relativamente nova. Poucos casos foram relatados na literatura e seu comportamento biológico é ainda incerto.
Alguns casos apresentam comportamento agressivo (recorrência local, diferenciação maligna ou disseminação
liquórica) e desafiam a visão inicial de sua relativa benignidade. Apresentamos um caso de neurocitoma central
com disseminação peritonial. Caso: Um menino de seis anos de idade com neurocitoma de III ventrículo e
tálamo esquerdo recorrente apresentou rápido crescimento do resto tumoral e ascite três anos e meio após
ressecção parcial da lesão. Células tumorais foram identificadas no fluido ascítico e implantadas no peritônio.
Quimioterapia foi iniciada imediatamente após o diagnóstico de disseminação peritonial (etoposide, carboplatina,
doxorubicina e ciclofosfamida). O paciente desenvolveu instabilidade metabólica e insuficiência respitatória
devido à rápida formação de fluido ascítico e foi a óbito 3 dias após o estabelecimento do diagnóstico de
disseminação peritonial. Conclusão: Neurocitoma central é tumor de baixo grau com baixos índices de proliferação
na maioria dos casos. Apesar disto, alguns tumores podem apresentar comportamento muito agressivo e
disseminação extraneural. A avaliação do índice proliferativo pode ser parâmetro indicativo para o planejamento
de terapias adjuvantes pós tratamento cirúrgico em casos selecionados. Dissseminação extraneural pode ocorrer
em alguns casos, especialmente em pacientes com derivação ventriculoperitonial.
PALAVRAS-CHAVE: neurocitoma central, tumores intraventriculares, tumor neuroglial, disseminação peritonial.

Since its first description by Hassoun in 19821,
central neurocytomas have been reported as a low
grade neuroglial tumor, and in the great majority of
cases their biological behavior matches the histolo-

gical findings. Due to its low incidence, the biological
behavior of this tumor is still uncertain. Some cases
of neurocytoma with aggressive behavior, changes
in the histologic pattern (e.g. atypia), local recurrence
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and cerebrospinal fluid (CSF) dissemination have
been described in the literature. These observations
have changed the initial concept of “benign lesion”
with indication for adjuvant treatment (radiotherapy)
in aggressive tumors2-11.
This case is the first one reporting extraneural
tumor dissemination of a central neurocytoma and
emphasizes the clinical and histological malignant
behavior that central neurocytomas may present.
CASE
A 3-year-old boy presented right hand dystonia and
signs of intracranial hypertension. MRI and CT scan
examinations disclosed a very large lesion, with calcifications, inside the III ventricle, with extension to the
left thalamus (Figs 1A, 1B). As the patient presented
hydrocephalus, a ventriculoperitoneal shunt was inserted.
The patient was referred to our clinic for treatment of the
tumor. A stereotactic biopsy was performed and the initial
neuropathological evaluation indicated a low grade
glioma. He underwent stereotactic-guided surgery, and
the tumor was subtotally resected, with a small lesion left
inside the lateral ventricle (Fig 2). The definitive pathological diagnosis was central neurocytoma (Fig 3).
The postoperative period was uneventful and the patient showed no further deficit. Radiation therapy or
chemotherapy were not indicated due to the benign
pathologic characteristics (neither atypias nor necrosis) of
the lesion. Inspite of revision of the shunt 18 months after
surgery, he had a very good evolution for two years
(Karnofsky performance scale 100). Two years after tumor removal the patient remained asymptomatic but a
follow up MRI examination showed tumor growth of residual tumor. A new subtotal resection was carried out.
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Three and a half years after diagnosis the patient presented normal social and school life. But on the 43rd month
of follow up, hydrocephalus and tumor growth led to
increased intracranial pressure syndrome. An additional
shunt was inserted from the left lateral ventricle to the
peritoneum. A week later, the patient presented increased
abdominal volume and vomiting. Abdominal ultrasound
showed ascites. Peritoneal shunt dysfunction was
suspected and the peritoneal catheter was removed and
a ventriculoatrial shunt was placed. To relieve the
respiratory distress caused by ascites, 1.3 liters of ascitic
fluid was drained. Fluid analysis did not show acute or
chronic infection. In spite of peritoneal catheters removal,
ascites kept increasing and a videolaparoscopy revealed
the presence of small nodular lesions inside the peritoneal
cavity. A biopsy of these tumors was taken.
The patient’s condition deteriorated rapidly due to
metabolic imbalance and respiratory distress. Pathological
examination of the peritoneal lesions showed highly
malignant cells, with characteristics of central neurocytoma
(Figure 4a, 4b). Chemotherapy (etoposide, carboplatin,
doxorrubicine and cyclophosphamide) was initiated
immediately after peritoneal dissemination was diagnosed.
The patient died three days later.

DISCUSSION
Central neurocytoma, described in 1982 by Hassoun et al.1, is a tumor with controversial histogenesis.
Some authors suggest its origin from the germinal
periventricular matrix, which has the capability to differentiate into neuronal or glial tissue12. Other authors attribute a neuronal origin of neurocytomas due
to the unique imunohistochemical or ultrastructural findings suggesting neuronal differentiation13-14.
On the other hand, glial component, when pre-

Fig 1A. CT scan showing a large calcification

Fig 1B. MRI (T2-weigth) demonstrating a

Fig 2. MRI (T1-weigth with gadolinium) three

inside the lesion, one of the central
neurocytoma patterns.

large lesion coming from III ventricle and
invading the left thalamus.

days after first surgery. A small lesion inside
the lateral ventricle is presented.
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Fig 3. Higher magnification demonstrates the diffusely dispersed and delicate chromatin pattern in the
uniform round nuclei, and perinuclear halos. Anuclear zones with dense fibrillary processes are present.
Magnification, X400 H.E.

Fig 4A. Invasion of peritoneum by central neurocytoma. Magnification, X400, H.E.

sent, is more frequent in extraventricular tumors15.
This tumor is typically located inside the lateral ventricles, usually next to the Monro’s foramen and septum pellucidum, and may reach the third ventricle
and periventricular tissue. Its frequency is extremely

low. It represents 0.5% of all intracranial tumors15-16.
It is more frequent from 20 to 40 years of age (about
70% of described cases). It is extremely rare in
children15. Due to benign characteristics and good
prognosis reported in the literature, this tumor was
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Fig 4B. Synaptophysin immunoreactivity consistent with the neurocytic nature of the tumor cells in
peritoneum. Avidin-biotin-peroxidase method, magnification, X400.

classified as benign (grade I) by the WHO Classification until 19932.
The description of cases with poor evolution due to
aggressive behavior, recurrence or CSF dissemination,
leaded to change of classification of neurocytomas to
grade II by the WHO in 1999 (low or uncertain malignant potential or borderline malignancy)2-11,15,17-19.
Thirty-two patients were described as having aggressive tumor based on clinical signs, radiological changes (progression or recurrence) or by histological findings (e.g. atypias, vascular proliferation or necrosis)25,9-11,17,19-21
. Only 6 cases presented intraneural CSF
dissemination of the tumor3-4,9,22.This is the first case
reporting CSF dissemination outside the CNS.
This case presented an initial good clinical evolution, but showed a form of progression unknown
for this type of tumor. The actual pattern of biological
behavior of the central neurocytomas is poorly
understood. Schild et al.16 described a series of central
neurocytomas with benign histology and postoperative
survival rate of 80% in 5 years of follow up. Different
treatment schemes, follow up criteria and clinical
evolution have been observed in other series2-3,16,18,23-24.
This kind of tumor is extremely rare in children15.
Compared to other low grade tumors in children with
benign behavior and a long survival (more than 5
years), central neurocytomas in childhood may
eventually behave as a high grade tumor. Calcification, a common finding in this kind of tumors, may

reflect slow tumor growth25. The presence of high
proliferation index areas, measured through MIB-1,
might be helpful to predict recurrence and dissemination22.
Surgery of deep-seated brain tumors has greatly
improved in the last 10 years. Stereotactic-guided
neurosurgery and neuronavigation have improved
the rate of total tumoral resection26. Surgical treatment of these tumors should take into account the
invasion of the periventricular tissue. Complete resection is easier in purely intraventricular tumors, when
compared to tumors with thalamic involvement. Several authors report extension of resection as a key
factor in prognosis. Subtotal resection would lead
to higher rates of recurrence and lower survival11,16,25,27. A literature review of 127 cases has showed that only about half cases the central neurocytomas were totally resected25. Extraventricular
extension has been considered by some authors as
a factor of bad prognosis27,28. Some authors have
tried to correlate findings of positron emission tomography (PET) with prognosis24. Spectroscopy may be
a helpful diagnostic tool to define differentiation patterns23. Measurement of proliferative index through
MIB-1 has been shown to be a reliable prognostic
factor. Tumors with a proliferative index higher than
2 have a tendency to present a worse prognosis2,6,8.
The small number of cases reported in the literature
limited, however, the interpretation of the results.
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The use of radiation therapy has been indicated
for cases with subtotal resection16. Radiation therapy
would be helpful for its indirect effect, with thrombosis of feeding vessels to tumor remnants5. Some
authors have disagreed with this procedure due to
its low effect in tumors with low proliferative index5,29. Radiosurgery has been mentioned as a very
effective adjuvant treatment for recurrences,
achieving control of the disease in the totality of the
reported cases in the literature18,30-31. Radiosurgery also
could avoid re-operations for small recurrences30-31.
Radiation therapy of tumor bed with doses ranging
from 48 to 60 Gy is recommended5,16. A few cases
of CSF dissemination were reported 3-4,9,22 and
radiation therapy of the neuraxis and the use of chemotherapy for intrathecal implants were indicated.
To our knowledge, there are no descriptions of cases with extraneural metastasis of central neurocytoma caused by ventriculoperitoneal shunt. Adjuvant
therapies should probably be indicated in cases like
ours. Radiation therapy was not used at first hand
in our case due to patient’s low age at the time of
diagnosis and the benign histological findings. Radiation therapy might be performed in cases of subtotal resection of high proliferative index tumors (≥2)
and/or vascular proliferation, tumors with cellular
atypias and necrosis, and in cases of recurrence and
tumor rest growth even with low proliferative index
(<2). In cases with intrathecal implants cerebrospinal
irradiation would be indicated.
There are very few reports using chemotherapy
as adjuvant treatment3-4,22,32. A good indication for
this procedure would be cases with CSF tumor
dissemination and small children.
In conclusion, central neurocytoma should be
considered as a potentially aggressive tumor with
uncertain behavior. Distant implant inside and
outside the neuroaxis is reported in the literature
and in our case. Early distant implants should be
sought with MRI examination of the neuroaxis and
cytological studies of CSF. Radiosurgery could be indicated for cases with recurrence and for cases when
a subtotal resection was achieved and the proliferative index is high.
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