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We report a case of a 14-year-old girl with papillary
glioneuronal tumor (PGNT) in right parietal lobe. On MRI
the tumor presented as a contrast enhancing mass with small
central hypodense area and consisted of areas similar to
central neurocytoma intermixed with vessels surrounded
with glial cells. There were also small loose areas superfi-
cially reminding DNT. Neurocytic component presented
strong synaptophysin immunostaining, while intermixed
glial element presented GFAP-immunopositivity. Our case
is similar to previously reported PGNT, but an important
difference lies in not distinct cystic formation and a presence
of loose, edematous tissue. PGNT may be regarded as a
variant of ganglioglioma or as a complex variant of
extraventricular neurocytoma and belongs to a wide group
of benign, dysembryoplastic or even hamartomatous neu-
roepithelial tumors, which may differentiate into both, glial
or neuronal direction: pleomorphic astrocytoma may posses
neurocytic differentiation, desmoplastic infantile ganglio-
glioma may be regarded as complex superficial dural astro-
cytoma and DNT may present gliomatous areas (complex
DNT). Also other rare tumors reminding DNT have been
reported: DNT-like neoplasm of septum pellucidum and
rosetted glioneuronal tumor. From this point of view it is
important to remember that such a wide spectrum may be
difficult to discriminate into very narrow clinico-pathologi-
cal entities.

Introduction

The last WHO classification of central nervous system
adopted only a part of described benign neuroglial neo-
plasms: desmoplastic infantile ganglioglioma, dysembrio-
plastic neuroepithelial tumor and usual ganglioglioma
regarding them as distinct entities [13]. Other, as rosetted
glioneuronal tumor or papillary glioneuronal tumor were not
included as separate entities; the latter was regarded a variant
of ganglioglioma [5, 9, 11, 13]. 

Papillary glioneuronal tumor (PGNT) was primarily
described in 1997 in temporal lobe as a pseudopapillary

neurocytoma with glial differentiation, and this name well
corresponded with the morphology and immunohistochemi-
cal profile of this tumor [12]. Following this report, other
nine cases of similar neoplasms were presented under the
name PGNT [14]. This benign tumor occurs in both sexes in
a wide range of age (4 - 52 years) and presents as a cystic,
well demarcated contrast enhancing mass [3, 6, 14, 20].

We present here a case of PGNT.

A Case Description

This 14-year-old girl had a general tonic/clonic convul-
sion without focal signs, just before this she was well. Later
that day she was wide awake, with no abnormalities on
physical examination. Cranial CT performed without con-
trast was normal. Standard EEG was also normal, and she
was discharged with no medication. A few weeks later, she
had two new epileptic attacks, and treatment with Carba-
mazepin was introduced with no other further attacks. MR
examination was performed a few months later and was
abnormal: in the left parietal lobe there was a small, contrast
enhancing tumor with central unenhancing area (Fig. 1). One
year postoperatively there was no sign of tumor recurrence
and after 6 months antiepileptic drugs medication was
stopped.

The tumor was sent for study by a pathologist in a few
small pieces. Microscopically it consisted of different inter-
mixed areas (Fig. 2). The most common was a component
similar to central neurocytoma, with small, bland-looking
cells within neuropil like stroma. This more compact element
was accompanied with more loose, reminding DNT areas,
which dominated on frozen section. This element was separated
by the massive vessel proliferation, giving a "pseudopapillary"
picture. Neurocytic component presented intensive synapto-
physin-immunoreactivity. GFAP-immunostaining revealed
diffuse immunoreactivity in cells surrounding vascular pro-
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liferations, but GFAP-positive cells were also scattered in
between "neurocytic" cells. No neuronal or gangliocytic -
more differentiated cells - were identified. 

Discussion

PGNT presents mostly as asymptomatic or mildly
symptomatic [14]. Our patient had only three epilepsy at-
tacks, responding well to standard therapy. In many aspects
our case is similar to previously reported PGNT, but an
important difference lies in the not distinct cystic formation
- we had only a small central, not contrast enhancing mass.
Other important observation, is a presence of one piece of
the tumor composed only of loose area superficially remind-
ing DNT, but with strong synaptophysin immunopositivity.

As already mentioned, similar tumors were described
under different denominations [1, 4, 8, 12, 14, 18]. The first
reported case of this tumor presented as a mixture of neur-
ocytic areas and vessels surrounded with glial cells - features
similar to our case - and which was a basis for a proposed
name "pseudopapillary neurocytoma with glial differentia-
tion" [12]. More recent studies revealed that similar tumors
may possess not only neurocytic, but also better differen-
tiated neuronal cells as ganglioid or ganglion cells [4, 8, 14],
and a name PGNT was proposed for these tumors. In our
opinion, papillary structures in PGNT are not real, thus this
tumor should be named as a pseudopapillary neoplasm
(pseudopapillary glioneuronal tumor). 

Ishiuchi et al. cultured cells from three cases of typical
central neurocytomas and found that two different cell popu-
lations developed: matured neuron-like cells with neurofila-
ment proteins and glial cells possessing GFAP [10]. No
coexpression of these antigens was found. This experiment
clearly shows, that cells from classical central neurocytoma
exhibit both neuronal and glial differentiations and have

properties reminiscent of precursor cells. Similar results
obtained Westphal et al. [23]. In this light, it is not surprising
that a neurocytic tumor has a ganglioneurocytic [7], or mixed
glioneuronal counterpart. An interesting case was reported
by Schweitzer et Davies - 18 years following excision of a
typical central neurocytoma, a patient had a recurrence
showing features of neurocytoma and ganglioglioma [21].

Glial differentiation is not the only one described in
neurocytoma - unusual case with rhabdomyomatous dif-
ferentiation was reported [19].

Studies on gangliogliomas have shown that in 13%
cases they were accompanied by glioneuronal hamartias,
which suggests that gangliogliomas may arise from glio-
neuronal hamartias by a transformation of the astrocytic
component [24].

We suggested previously, that there are some simi-
larities between pleomorphic xanthoastrocytoma and super-
ficial cerebral astrocytoma of infancy (SCAI), as both may
differentiate toward subpial astrocytes and may possess
neuronal component (PXA with neuronal component and
desmoplasic infantile ganglioglioma (DIG)) [15]. Now it
seems, that this group of benign, pluripotentially differen-
tiating tumors may be dramatically widened as the new
variants of entities are reported. 

WHO classification [13] discriminates these neoplasms
into two groups: astrocytic tumors (with PXA and its vari-
ants) and neuronal and mixed neuronal-glial tumors with
gangliocytoma, ganglioglioma, DIG/SCAI, neurocytoma
and DNT. DNT is known to represent early neuroglial
differentiation with inconsistent GFAP immunoreactivity or
even with glioma-like areas (complex DNT) [16, 17]. Re-
cently, rare tumors having features reminding DNT have
been reported: DNT-like neoplasm of septum pellucidum
and rosetted glioneuronal tumor [2, 11, 22]. Similarly,
PGNT may represent a more complex counterpart of

Fig. 1. a. MRI showing a small pericortical mass; b. contrast enhancement reveals a small cystic space in the tumor center .
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Fig. 2. a. Thick pseudopapillary structures with proliferating vessels; b. endothelial proliferation with surrounding neurocytoma-like tissue. HE.

Fig. 2. c. More loose, edematous neurocytic area, superficially reminding DNT. This area presented strong synaptophysin immunoreactivity.
HE; d. strong synaptophysin immunopositivity in neurocytic tissue. On the right - vascular proliferation. 

Fig. 2. e. GFAP-immunopositive cells are located mostly around proliferating vessels. f. As fig. 2. e. higher magnification.

Papillary glioneuronal tumor
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extraventricular neurocytoma. Thus, in our opinion we have
a wide group of benign, dysembryoplastic or even hamarto-
matous neuroepithelial tumors, which may differentiate into
both, glial or neuronal direction. From this point of view it
is important to remember that such a wide spectrum may be
difficult to discriminate into very narrow clinico-pathologi-
cal entities.
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