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Introduction

Some controversy exists as to whether there is a malig-
nant variant of central neurocytoma (CN). More than one
hundred CN cases have been reported in the literature,8,16

but only few malignant tumors are mentioned.6,22,31 In the
following we give account of a 19-year old woman with
CN rapidly progressing to death.

Methods

Tissues were fixed in buffered formalin and paraffin
embedded. Conventional sections were HE stained. Im-
munohistochemistry was carried out by the indirect
method, visualisation by APAAP kit for Synaptophysin
and by PAP kit for other antigens. Appropriate normal tis-
sues were used as positive controls and normal serum
instead of immune serum as negative control. Marker sera
are listed in Table 1.
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Central neurocytoma is a benign neuronal tumor of
young adults in the lateral cerebral ventricles with
characteristic X ray and light microscopic findings.
In many respects typical central neurocytoma is
reported below, with recurrence in the third month
requiring reoperation. Death ensued in the fifth
postoperative month. Subsequent histology proved
progressive vascular proliferation and increasing,
unusual glial differentiation of the neuronal tumor.
At autopsy tumorous seeding blocked the liquor

circulation. A thin tumorous layer covered the sur-
face of all ventricles, the cerebellum and medulla
oblongata. The GFAP positive cells out-numbered
the synaptophysin positive ones. Increase of GFAP
positivity and vascular proliferation of the central
neurocytoma may be alarming signs suggesting a
malignant course in addition to the other atypical
features. (Pathology Oncology Research Vol 5, No 2,
155–159, 1999)
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Clinical history

19 year old girl was admitted with a month’s history of
early morning headache, dizziness, nausea, vomiting and
speach difficulties. On admission she had right sided hemi-
paresis, hemisensory loss, sensomotoric dysphasia, and
conjugate deviation of the eyes to right with decreased con-
sciousness. CT and MRI showed a left thalamic 4x3.5x3.5
cm tumor bulging into the lateral ventricle. The greyish,
reddish tumor was transventricularly partially removed by
a left parasagittal parietal craniotomy. She was discharged
from the hospital two weeks later with a slight left sided
hemiparesis, apraxia in the left hand, minimal motoric
dysphasia, and right sided homonymous hemianopia.
After two months she started vomiting and headache,
drowsiness, dysphasia were registered. Again, CT showed
a rapidly growing tumor in the left thalamus which
blocked the left temporal horn of the ventricle at the
trigone. A second operation was performed through the
previous craniotomy three months after the first one. The
recurrent tumor was partially remowed but tumor invasion
was seen in the direction of the hypothalamus. After the
second operation she developed a severe sensomotoric



aphasia, right sided hemiparesis, hemiapraxia, hemisenso-
ry loss. After the fifth day of the postoperative radiothera-
py intracranial pressure increased. Radiotherapy was
stopped and a ventriculo-peritoneal shunt was put in, but
improvement was only temporary and she died 5 months
after her first operation.

Pathologic findings

Histology of the first operation. – The tumor appeared
cellular in conventional HE sections (Figure 1a).The
tumor cells were small, round with ill defined borders and
round or oval nucleus. On some fields the cytoplasm was
scanty. Clear cells were characteristic giving the tumor
honeycomb appearence as in oligodendroglioma. Patchy
irregular fibrillar zones alternated by moderately dense
areas of cells were sometimes circularly arranged (as ro-
settes) around blood capillaries. Mitosis was only occa-
sional and no necrosis was seen. Only one or two larger
(ganglioid) cells were present in the whole specimen.
Calcifications were common. Cells and fibrillar networks
around them were synaptophysin positive (Figure 1b).
There were glial cells focally and fibres mostly perivascu-
larly, and these areas showed GFAP positivity (Figure 1c).
The final diagnosis was central neurocytoma. The histol-
ogy of the second specimen differed from the first one
only in the presence of more vascularised areas and the
lack of calcifications and ganglioid cells. Synaptophysin
was positive again. GFAP staining showed more astro-
cytes than previously seen (Figure 2a). The diagnosis was
again central neurocytoma.

Autopsy. – Only the cranium was opened. The grayish,
white soft tumor recurrence in the left lateral ventricle was
3x2x1 cm in diameter. Thin layer covered the upper sur-
face of the cerebellum and the initial part of the medulla
spinalis. This opalescent film was microscopically sub-
arachnoid tumor tissue (Figure 2b). Such thin tumorous
infiltration was present along the wall of all ventricles. In
the fourth ventricle pseudopapillary tumorous growth
blocked the liquor circulation. Tumor cells were more
polymorphic, than in the previous histological samples but
the cytoplasm was broader than that of neuroblastoma
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Table 1. Primary antibodies in the analysys of CN case

Antigen Antibody/clone Source and dilution Major specificity

Synaptophysin SY38 DAKO A/S, 1:10 Fraction of presynaptic vesicle protein 
SNP88 BioGenex, 1:1 in neural and neuroendocrin tissue, 
Synaptophysin rabbit DAKO A/S, 1:100 tumors
GFAP GF2 DAKO A/S, 1:100 Astrocytes
NSE BBS/NC/VI-H14 DAKO A/S, 1:50 Nerve and glial fibres
Ki-67 Ki-67 DAKO A/S, 1:100 Proliferating cells

Figure 1. First biopsy of central neurocytoma, A) HE, vascu-
larisation is scanty, B) synaptophysin is diffusely positive (see
calcifications), x 120, C) GFAP labels only few cells, x200

A

B
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cells. The endothel proliferation in the vessels was occa-
sionally glomeruloid. GFAP positive cells outnumbered the
synaptophysin positive ones in some places (Figure 2c)
and the same picture could be seen both in the ventricular
and leptomeningeal dissemination (Table 2).

Discussion

The main features of CN include conventionally: 1. lat-
eral ventricular location,8,13; 2. occurrence in young
adults,4,9; 3. characteristic radiological findings,3,16,21,28,36;
4. resemblance to oligodendroglioma or ependymoma on
light microscopy,3,13,18,27,34; 5.neuronal origin seen on
immunohistochemical (synaptophysin)4,5,13 or electron
microscopic 14,18,19 examination; 6. favourable prognosis
with benign biological behaviour.13,16,26

The first five conditions are fulfilled in our case with the
exception of the sixth. What is the reason for this differ-
ence? Deviating cases have been discovered recently, for
example unusual localisation,2,12,20,25,30 but what more impor-
tant is that there are rapidly progressing, rare variants.22,33

Incomplete macroscopic removal of tumor is not excep-
tional for profuse intraoperative bleeding. Shunt implanta-
tion may be necessary 1 or 2 months after operation.34 The
prognosis ranges from fair to excellent even if the tumor is
resected subtotally and no radiotherapy is given.16,18

Subtotal removal have only marginal significance in the
poor prognosis of our case. CN is supposed to originate
from remnants of periventricular germinal matrix5,6,30

(subependymal plate). The hypotheses are the followings20: 
1. Neurocytoma cells could be immature neuronal cells

intermediate between neuroblast and gangliocyte. Diffe-
rentiation of neurocytoid cells into ganglioid elements is
mentioned in CN,3,6,11,27,33 but it is rare. According to this
supposition occasionally bimodal i.e. neuronal and glial
differentiation can not be excluded in a fraction of the

tumor cells.35 Consequently malignant CN might be a tu-
mor with malignant change restricted to the glial elements.
If it contained poorly differentiated neuronal cell popula-
tion it should be called neuroblastoma. 

2. CN cells may be mature cells which resemble small
granular neurons. These are committed to neuronal differ-
entiation and in this case bipotential so that glial maturation
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Figure 2. Second biopsy of central neurocytoma three months
later, A) GFAP stains larger number of cells around small ves-
sels, x 120. B) Leptomeningeal infiltration at autopsy (five
months later), larger vessels in tumor tissue, x 120. C) GFAP
shows considerable number of positive cells in leptomeningeal
infiltration at autopsy (compare it with Fig. 1C), x200.

Table 2. Evolution of histological features

Operation time Autopsy (5th month)
first second at the site of tumor

0 3rd month origin dissemi-
nation

Perinuclear halo + ++ + –
One cell necrosis – – + +
Ganglion like cell + – + –
Calcification + – + –
Rosettes + + – +
Fibrillary stroma ++ + ++ +++
Blood vessels ± + ± +++
Mitoses ++ + + +++
Synaptophysin +++ ++ ± +
GFAP – ± +++ ++
Ki-67 (% of + cells) 4.4 4.8 2.4 4.3

A

B

C



is not to be expected. “Malignant central neurocytoma“ is
not an adequate name, primitive neuroectodermal tumor
(PNET) should be used instead.4,9 The occasionally seen
transformation of CN cells into ganglioid elements may
indicate a separate entity: ganglioneurocytoma.11,24,27,33 The
sparsity of ganglioid cells in our case made however this
diagnosis unjustified.

Somewhat controversial is the question of whether
occasional cases of CN express GFAP – that is whether
glial differentiation is possible or not. GFAP positive
cells are generally confined to blood vessels and have
characteristic features of entrapped3,15 or reactive18,24

astrocytes. A few cases of CN have been described
showing considerablely more GFAP positivity and
authors concluded that these GFAP positive cells repre-
sent neoplastic cells which undergo glial differentiation
rather than reactive astrocytic cells.1,5,6,17,32 Localisation
of GFAP positive cells in the leptomeningeal tumorous
seeding in our case excludes their entrapped or reactive
origin. Some rare cases were mentioned even producing
mesenchymal tissue by pluripotent differentiation.2,17,25

Neuroglial evolution is not always associated with a
malignant course6,17,33 and a less favorable outcome is
possible from craniospinal dissemination alone without
bimodal differentiation.8,33 These data demonstrate that
bimodal growth (in the direction of glial differentiation)
is very rare event in CN.13

What morphologic indices are associated with poor
prognosis? Some percent of recurrent cases show atypical
light microscopy (necrosis, invasive growth,15,20,31, endo-
thelial proliferation,41 mild nuclear pleomorphism and mi-
toses15,34). These features might indicate an increased pro-
liferative potential13,21 (atypical CN). Immunoreactivity to
proliferating nuclear antigen (Ki67, MIB1), varies from
0.1 % to 5.6, indicating, that some of these tumors have
proliferative potential similar to that of anaplastic astrocy-
toma.10,15,23,36 Ki67 in our case varied from 3-4.5 %. Vascu-
lar proliferation seems to correlate with recurrences29 as it
was in our case too. 

Radiation and chemotherapy should be recommended
for progressive, recurrent or atypic variant of CN.7,26,28,34

Summarising: our CN case showed both seeding along all
ventricles and increasing vascularisation, with GFAP pos-
itivity. A certain degree of endothelial proliferation and
GFAP positivity may indicate a less benign prognosis in a
tumor resembling CN.

CN is a rare tumor – it represents approximately 0.1% of
all primary central nervous system tumors.13,26,34 Its histo-
genesis is debated but a neuronal origin is widely assumed.
Analysis of unusual CN cases might have not only clini-
copathological but histogenetic significance as well.
Occasional malignant cases might indicate that this tumor
arises from an undifferentiated precursor cell with the
capacity of bipotential (neuroglial) differentiation.
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