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CENTRAL NEUROCYTOMA

Report of two cases

Guilherme Borges’, Hoyama Costa Pereira?, Edmur Franco Carelli’,
Yvens Barbosa Fernandes’, Leonardo Bonilha?, Maria Fernanda Roma?,
Verénica A. Zanardi®, José R. Menezes Netto®, André A. Schenka®, Luciano S. Queiroz’

ABSTRACT - Introduction: Central neurocytomas are rare neuroectodermal tumors believed to arise from
the subependymal matrix of the lateral ventricles. Case reports: A 26-year-old woman and a 33-year-old
man each had a large, heterogeneous, contrast enhancing mass in the lateral ventricles at the foramen of
Monro causing bilateral hydrocephalus. The woman died after surgery, but the man is asymptomatic after
three years. Histopathology: Both tumors were composed of isomorphic rounded cells positive for synapto-
physin, chromogranin and NSE, while some reacted for GFAP, vimentin and S-100 protein. Electron microscopy
revealed neuropil-like tissue between cells, but synapses were rare.
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Neurocitoma central: relato de dois casos

RESUMO - Introdugdo: Neurodtoma central é um tumor neuroectodémico raro, geralmente localizado
nos ventriculos laterais. Relato de casos: Uma mulher de 26 anos e um homem de 33 anos apresentaram-
se com hipertensdo intracraniana. Exames de imagem revelaram tumor intraventricular heterogéneo, que
impregnava por contraste, ocupando os ventriculos laterais e causando hidrocefalia. A mulher faleceu no
pds-operatorio e o homem estd livre de recidiva apds trés anos.  Histopatologia: Ambos os tumores eram
sélidos, com células arredondadas, lembrando oligodendroglia, positivas para sinaptofisina, cromograni-
na e NSE e algumas para GFAP, vimentina e proteina S-100. Microscopia eletrénica mostrou neurépilo en-
tre os corpos celulares, mas sinapses eram raras.

PALAVRAS-CHAVE: neurocitoma central, tumores cerebrais, imuno-histoquimica, sinaptofisina, microscopia

eletrénica.

Central neurocytoma is an uncommon neuroec
todemal tumor of young adults, usually situated
in the lateral ventricles at the foramen of Monro,
and was first individualized by Hassoun et al.'. His-
tologically it often strikingly resembles oligoden-
droglioma. The diagnosis must be based on immu-
nohistochemistry for neuronal antigens such as
synaptophysin and neuron-specific enolase (NSE)?
or on electron microscopy demonstrating synapse-
like structures®4. Central neurocytomas are relati
vely well delimited and have good prognosis®®.

CASES
Case 71— A 26-year-old woman presented with a pro-
gressive 6-month history of headache. Two and half

months earlier she noticed decrease in muscle strength
and tingling in both lower limbs, loss of visual acuity and
urinaryincontinence. On examination, she was alert and
cooperative. There was mild anisocoria, mild tetrapare-
sis, spasticity and hyperreflexia, more marked on the left,
bilateral ankle clonus, left sided dysmetria and a diffi-
culty for fine movements with the left hand. Sensibility
was normal. Magnetic resonance imaging (MRI) (Fig 1)
demonstrated a large tumor (8 x 6 x 5 cm) straddling
both lateral ventricles at the foramina of Monro, associa-
ted with supratentorial hydrocephalus. The lesion was
heterogeneous, with solid and cystic areas. The solid
component was predominantly isointense in T1 and T2
weighted images and was strongly enhanced by con-
trast. Cystic areas were iso- or hypointense in T1 and
iso- or hyperintense in T2. Large vessels were noted with-
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Fig 1. Case 1. Large heterogeneous tumor occupying the body, trigone and anterior horn of the right lateral ventricle, caus -
ing shift of the septum pellucidum and extending into the left ventricle. The lesion contains cystic and solid areas, the latter
with strong contrast enhancement, and thick intratumoral vessels (flow-void). There is marked secondary hydrocephalus .
A) T1, B, D, E) T1 after intravenous contrast; C) T2 weighted images.

in the lesion. An intratumoral cyst occupied the anteri-
or horn of the right lateral ventricle, causing marked mid-
line shift. At surgerythe tumor proved extremely vascu-
larized. A stormy postoperative course with brain swel-
ling and intraventricular hemorrhage led to death on
the third day.

Case 2 — A 33-year-old man had a one-year history
of throbbing headache in the right temporal region
which irradiated to other cranial regions. Short lived
episodes of dizziness, loss of vision, tingling in the right
side of the face and diplopia starting 40 days earlier
were also reported. General physical and neuological
examinations were normal. CT and MRI scans demon-
strated a mass measuring 6 x 4 x 4 cm in the right lat-
eral ventricle, based in the foramen of Monro, which
filled up the body and trigone and extended into the left
ventricle. The lesion caused midline shift and bilateral
hydroephalus. It appeared well delimited and hetero-
geneous, with solid and small cystic areas throughout.

Contrast enhancement was mild and limited to the sol-
id areas. A right f rontal craniotomy was performed and
the tumor was removed through a transcortical trans-
ventricular approach. He was discharged two weeks lat-
er with slight left-sided hemiparesis. He is currently well
th reeyears after surg ery. A recent control MRI showed
an uncharacteristic cyst at the tumor site but no recur-
rence.

Histopathological examination — Both tumors resem-
bled each other closely. In HE-stained sections, the lesions
were composed of markedly regular cells arranged in
sheets, with rounded nuclei and scanty eosinophilic cyto-
plasm. The latter was often clear or showed a perinu-
clear vacuole, imparting a ‘fried egg’ appearance resem-
bling oligodendroglia (Fig 2A, B). The tumors were well
demarcated from the surrounding tissue. There were
no perivascular pseudorosettes, Homer Wright rosettes
or ganglionic differentiation. Rare mitotic figures were
found in case 2 but not in case 1. Necrosis and endothe-
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Fig 2. Case 1. A) Tumor is composed of isomorphic cells well demarcated from the surrounding brain. HE. x 40. B)
Neoplastic cells with rounded regular nuclei and scanty cytoplasm with perinuclear halo, mimicking oligodendro -

glioma. HE, x 200. Immunohistochemical reactions for synaptophysin (C) and chromogranin (D) show cells with cyto -

plasmic positivity (arrows). x 400. Immunohistochemical reactions for GFAP (E) and vimentin (F) demonstrate perinu -
clear cytoplasm and processes in tumor cells with astrocytic differentiation. x 400.

lial proliferation were not observed. Some calcification
was seen in case 2.

Immunohistochemistry

Neuronal antigens — In both cases the cytoplasm of tu-
mor cells stained variably for synaptophysin, chromogranin
and neuron-specific enolase (Fig 2C,D). Reaction was often
strong in one cell or group of cells and weak or negative
in neighboring cells. The intensity of reaction and num-
ber of positive cells were greater in case 1. No reaction

was observed with neurofilament protein antibody.

Astracytic antigens — In both cases, a number of cells
reacted positively for glial fibrillary acidic protein (GFAP),
vimentin and S-100 protein (Fig 2E,F). Positive cells were
small, with scanty cytoplasm and few simple processes.
The appearance was not reminiscent of preexisting re-
active astrocytes that might have been trapped within
the tumor.

Ki-67 was positive in less than 1% of nuclei in case 1
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Fig 3. Case 1. Electron microscopy. A) The tissue between tumor cell bodies (left and right,
with nuclei) is composed of abundant, closely apposed membrane limited profiles simi -
lar to normal neuropil. x 4000. B) Many profiles are filled with structures with resemblance
to synaptic vesicles, and also contain mitochondria. x 10000. C) A rare example of synapse:
the axonal terminal at center left contains clear synaptic vesicles and a few dense core
vesicles. The dendritic terminal at center right is electron lucent and contains microtubules
and profiles of smooth endoplasmic reticulum. An electron-dense membrane patch sug -

gestive of synaptic density is arrowed. x 20000.

and 3to 5 % in case 2 (no counting was attempted).
There was no reaction for p53.

Electro» microscopy — In both cases, tumor cells had
rounded nuclei with dispersed chromatin and small nu-
cleoli, smooth and rough endoplasmic reticulum and
mitochondria. Between cell bodies, a meshwork of inter-
twined cell processes closely resembling normal neuro-
pil was observed (Fig 3A). In case 1, several profiles con-
tained small vesicles with a clear center, similar to synap-
tic vesicles, and fewer dense core vesicles (Fig 3B). In
other processes, microtubules and/or intermediate fila-

ments were noted. Occasionally, there were synapse-li-
ke structures (Fig 3C). In case 2 vesicles or synapses could
not be demonstrated.

DISCUSSION

Our cases fit into the clinical, radiological and
pathological features of central neurocytoma re-
ported in the literature. In both, the tumor was si-
tuated in the lateral ventricles, in the region of
the foramen of Monro and had reached large size,
causing intracranial hypertension and secondary
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hydrocephalus. The lesions were heterogeneous,
solid and cystic, and appeared well delimited. Con-
trast enhancement was strong in case 1 and mild
in case 2. In Robbins et al. series®, contrast enhan-
cement was found in three of seven tumors. It was
variable in the five patients of Zhang et al.”. The
radiologic appearance of neurocytomas and oth-
er intraventricular tumors has been reviewed?”.

Pathologically, the similarity to oligodendro-
glioma in HE stained sections was striking. Calcifi-
cation, seen in case 2 only, was found in about half
of cases of the series of von Deimling et al.2. Well
f o rmed Homer Wright rosettes were not found?>.

Immunohistochemistryfor synaptophysin and
chromogranin was positive in many cells, more
strongly in case 1, supporting origin in or differen-
tiation into neuronal elements. This was confirmed
by electron microscopy, which showed synaptic struc-
tures in case 1. Case 2 appeared less differentiated,
as immunohistochemical reaction for neuronal an-
tigens was weaker and true synapses were not fou-
nd. The nuclei marked by Ki-67 were also more nu-
m e rousin case 2. This patient remains tumor free
threeyears after treatment, while case 1 succum-
bed to early postoperative complications.

Synaptophysin is considered the most useful
immunohistochemical marker for central neurocy-
toma. NSE is rather non-specific, and frequently
positive in oligodendrogliomas and ependymo-
mas®. Soylemezoglu et al.” proposed a novel anti-
gen, neuronal nuclear antigen (NeuN), as a reliable
neuronal marker in the differential diagnosis of
clear cell neoplasms of the CNS.

Negativity for neurofilament protein, observed
in our cases, was also found in 10 of the 11 cases of
von Deimling et al.2 and in 17 cases of Figarella-Bran-
ger et al.”. In the only positive case in the former
series, the tumor showed mature ganglion cells.
Advanced ganglionic diff e rentiation is rare in cen-
tral neurocytomas. In the series of Robbins et al.?,
only one of seven cases had ganglion cells and ex-
pressed NF. These authors found no positivity for
chromogranin, present in both our cases.

Several cells in both cases showed strong cyto-
plasmic reaction for GFAP, in spite of being small
and with simple morphology. Similar results were
obtained with vimentin and S-100 protein, which
usually stain astrocytes. GFAP positive cells have
been reported in central neurocytomas and two
interpretations have been proposed: they could
be trapped pre-existing astrocytes>'?, or tumor cells

with astrocytic differentiation®4. Their small size
and simple nature led us to endorse the latter view.
The nuclei were of similar size and appearance to
those of neighboring neoplastic cells.

Neurocytoma cells do have potential for glial
differentiation, and co-expression of glial and neu-
ronal antigens has been documented by double-
label immunostaining®. von Deimling et al.? found
GFAP-positive cells in two of eleven central neuro-
cytomas and noted co-expression of GFAP and sy-
naptophysin in some cells using immunohistochem-
istry. With immunoblotting co-expression was found
in three of four cases.

Ishiuchi and Tamura4 demonstrated simultane-
ous expression of GFAP and synaptophysin in the
same cells in culture. This approach has shown un-
differentiated cells, cells with neuronal differentia
tion positive for neurofilament and containing
neurosecretory granules, and cells positive for
GFAP. Tumor cells were likened to the subependy-
mal matrix present in the lateral ventricles during
fetal and early postnatal life, which gives rise to
maturing neurons and glia. Central neurocytoma
may thus be derived from remnants of matrix cells
retaining potential for divergent differentiation?.

With electron microscopy, synapses are rare. We
observed several profiles containing seaetory vesi-
cles in case 1, but well characterized synapses were
found only occasionally. In case 2, even vesicle con-
taining cell processes were rare. Ishiuchi and Tam u-
ra* found only one or two synapses in multiple sam-
ples from three patients.

The best treatment for central neurocytoma
appears to be complete surgical resection. Patients
with incomplete excision may benefit from radio-
therapy'*'. The tumor is considered of good prog-
nosis, but a mib-1 index higher than 2% appears to
indicate otherwise' ', Two of eleven central neuro-
cytomas? showed focal necrosis, mitoses and vas-
cular proliferation, and other such cases are on re-
cord''8, Peritoneal dissemination of a third ventri-
cle and thalamic central neurocytoma in a 3year-
old boy has been reported three and half years af-
ter ventriculo-peritonial shunting'. Intraventricu-
lar hemorrhage initiating in a central neurocytoma
has also been observed?.
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