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Abstract
Introduction Amongst the mixed glioneuronal tumours,
‘papillary glioneuronal tumour’, a new variant, has been
described recently.
Case report We report a case of papillary glioneuronal
tumour in a 4-year-old boy who presented with fever, weak-
ness of left upper and lower limbs and headache for the last
2.5 month. Radiologic examination showed a cystic space-
occupying lesion with mural nodule in the right frontal lobe
with extension into white matter. Surgical excision of a large
cystic mass with small solid nodule was done. Pathological
examination revealed a well-circumscribed tumour showing
predominantly papillary architecture with focal aggregates
of cells in sheets. The papillae were composed of hyalinised
blood vessels lined by single to multi-layered cells. The
tumour cells showed mild pleomorphism without any
necrosis. The individual tumour cells had scant eosinophilic
cytoplasm, round to oval hyperchromatic nucleus with
occasional mitoses. The tumour cells were immunopositive

for glial fibrillary acidic protein, synaptophysin, vimentin,
and S-100 protein, but negative for neurofilament, epithelial
membrane antigen, cytokeratin and CD34. MIB-1 labelling
index was approximately 12% in the highest proliferating
areas. In view of subtotal excision of the tumour and high
MIB-1 labelling index (LI), the patient was given chemo-
therapy and he is doing well at 1-year follow-up.
Discussion This report supports the existence of this rare
tumour. Some of its rare clinicopathological features like
young age, cyst with mural nodule, presence of mitoses and
raised MIB-1 LI need to be documented.

Keywords Papillary glioneuronal tumour .
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Introduction

Mixed glioneuronal neoplasms of the central nervous
system are rare but well-recognised entities. Most common
neoplasms of this group include ganglioglioma, desmo-
plastic infantile astrocytoma and dysembryoplastic neuro-
epithelial tumour. These neoplasms are known to occur in
young age with a history of intractable seizures and are
associated with cortical dysplasia. After surgical excision,
prognosis is favourable. In recent years, new entities like
papillary glioneuronal and rosetted glioneuronal tumour,
which are currently not included in the WHO classification
[1] have been described. Papillary glioneuronal tumour
(PGNT) is a new entity first described by Komori et al. in
1998 [2], and since then only 20 cases of this tumour were
reported in English literature [3–14]. Herein we report a
rare case of papillary glioneuronal tumour and discuss its
clinicopathologic features.
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Case report

This 4-year-old boy presented with a history of fever, head-
ache and weakness of left upper and lower limbs for the last
two and half months. Clinical examination revealed a Glas-
gow coma score of E4V5M6 and power in left upper and
lower limbs of 4+/5. MRI brain (T1-weighted imaging)
showed a well-circumscribed mass in the left frontal lobe
with a small mural nodule, which was hyperintense on T2-
weighted imaging. On gadolinium contrast injection, this
nodule was homogenously enhancing with a peripheral ring
of enhancement of the cyst wall (Fig. 1). The overlying bone
was unremarkable. The radiological differential diagnoses
considered were those of a pilocytic astrocytoma, ganglio-
glioma and pleomorphic xanthoastrocytoma (PXA).

The patient underwent craniotomy and partial excision
of the tumour. Macroscopic examination revealed a large
cystic mass with solid areas. The operative impression was
that of a cystic glioma.

Pathologic examination

Tissue was fixed in 10% neutral buffered formalin, routinely
processed and paraffin-embedded. Five-micrometer thick
sections were cut for hematoxylin and eosin staining and
immunohistochemistry. Immunohistochemical staining was
done by streptavidin–biotin peroxidase complex method.
The various antibodies used include were glial fibrillary
acidic protein (GFAP, dil 1:1,000), synaptophysin (dil 1:50),
epithelial membrane antigen (dil 1:50), pancytokeratin (dil
1:100), S-100 protein (dil 1:100), CD34 (dil 1:50), vimentin
(dil 1:100), chromogranin (dil 1:50) and MIB-1 (dil 1:50).
All antibodies were obtained from M/S Dako Patt Denmark.
MIB-1 LI was calculated as percentage of positive nuclei in
the highest labelled areas.

Microscopic examination revealed a well-circumscribed
tumour composed predominantly of fibrovascular papillae.
These papillae showed hyalinised fibrovascular cores and
were lined by single to pseudo-stratified layer of cells
(Fig. 2). Focally, sheets of tumour cells were also identified
amidst papillae. The tumour cells had round to oval hyper-
chromatic nuclei and scant eosinophilic cytoplasm and occa-
sional mitoses. No significant pleomorphism/necrosis was
noted. Immunohistochemistry revealed diffuse positivity for
glial fibrillary acidic protein, synaptophysin, vimentin, and
S-100 protein (Fig. 3). MIB1 labelling index (LI) was ap-
proximately 12% in the highest proliferating areas (Fig. 3).
Tumour was immunonegative for neurofilament, chromo-
granin, epithelial membrane antigen, cytokeratin and CD34.
Based on the histologic features and immunoreactivity for
GFAP and synaptophysin, a final diagnosis of a papillary
glioneuronal tumour was made.

Follow-up

In view of the presence of mitoses, raised MIB-1 LI and
subtotal resection, the patient was given chemotherapy. He
was doing well at 12 months follow-up without any increase
in size of the lesion or metastasis.

Discussion

The term ‘papillary glioneuronal tumour’ was first coined
by Komori et al. in 1998 [2] and, to date, 20 cases have been
reported in the literature mostly in the forms of single case
reports [3–14], except a single report of nine cases from the
Mayo clinic [2]. The clinicopathological features of these
19 published cases are summarised in Table 1. The data is

Fig. 1 T1-weighted imaging showing a cystic lesion with mural nodule (a) and this lesion is hyperintense on T2WI (b). On contrast injection,
nodule and cyst wall are homogenously enhancing (c)
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obviously very limited to draw definite conclusions; how-
ever, there are certain pertinent features.

Age ranged from 4 to 75 years with a mean age of
23.1 years and consisted of 8 male and 11 female patients.
Only five cases are reported in the pediatric population [2,
6, 11, 12], and the youngest patient was 4 years [6].The
case under discussion is the second youngest patient of
4 years old age. The most common clinical presentations
included headache, as in the present case, visual distur-
bances, mood changes and seizures. The duration of
symptoms ranged from 1 day to 2 years (mean 8 months).
Radiologically, most of the tumours presented as well-
circumscribed solid and cystic masses, which were contrast-
enhancing [2, 3, 11]. Like the present lesion, many of them
were cystic with mural nodule [2, 4, 10, 14] and closely
mimicked pilocytic astrocytomas, gangliogliomas and
PXAs. Sometimes even extension into the ventricle was

noted [2]. Perilesional oedema was noted only once [4]. The
most common locations are the temporal and parietal lobes
(36.9%) followed by frontal lobe (21%).

Papillary glioneuronal tumour is classically characterised
by pseudo-papillary appearance with a single layer of
pseudo-stratified, small, cuboidal cells around hyalinised
vessels, accompanied with sheets or focal collections of
neurocytes intermingled with ganglion cells, and cells with
morphology intermediate between neurocytes and ganglion
cells amidst these papillae. Although these lesions appear to
be circumscribed in radiologial examinations, they are
microscopically shown to be invading surrounding brain
and even Rosenthal fibres formation. Hyalinised vessels are
common features of several mixed glioneuronal neoplasms
including ganglioglioma, intraventricular neurocytoma,
extraventricular neurocytoma and dysembryoplastic neuro-
epithelial tumour, as well as indolent astrocytic tumours such

Fig. 3 Photomicrograph showing tumour cells to be immunopositive for GFAP, synaptophysin, and vimentin, respectively (a–c, ×200)

Fig. 2 Photomicrograph showing a well-circumscribed tumour arranged
in papillary fashion. The interface between tumour and brain is well-
demarcated (a, ×40). Higher magnification showing hyalinised fibrovas-

cular cores lined by cuboidal cells at places in stratification (b, ×100).
Tumour cells have indistinct cellular outlines, scant amount of cytoplasm,
and hyperchromatic nuclei at places showing mitoses (c, ×200)

Childs Nerv Syst (2007) 23:349–353 351



T
ab

le
1

C
lin

ic
op

at
ho

lo
gi
ca
l
fe
at
ur
es

of
pu

bl
is
he
d
ca
se
s
of

P
G
N
T

S
tu
dy

A
ge
/

S
ex

S
ig
ns

an
d
sy
m
pt
om

s
S
ym

pt
om

du
ra
tio

n
S
ite

of
in
vo

lv
em

en
t

N
eu
ro
im

ag
in
g

T
re
at
m
en
t

M
IB
-1

L
I

F
ol
lo
w
-u
p

F
ol
lo
w
-u
p

st
at
us

K
om

or
i
et

al
.
(1
99

8)
[2
]

13
/M

H
ea
da
ch
e,

na
us
ea
,

m
em

or
y
lo
ss

8
m
on

th
s

L
ef
t
te
m
po

ra
l

C
ys
t
w
ith

m
ur
al

no
du

le
G
T
R

0.
5–

2.
5%

(m
ea
n
1.
3%

)
45

m
on

th
s

A
liv

e
-N

E
R

K
om

or
i
et

al
.
(1
99

8)
[2
]

30
/F

N
on

e
–

L
ef
t
pa
ri
et
al

S
ol
id

&
cy
st
ic

G
T
R

48
m
on

th
s

A
liv

e
-N

E
R

K
om

or
i
et

al
.
(1
99

8)
[2
]

11
/M

S
in
gl
e
G
C
T
se
iz
ur
e

1
da
y

L
ef
t
te
m
po

ra
l

C
ys
tic

ca
lc
if
ic
at
io
n

F
R

12
m
on

th
s

A
liv

e
w
ith

re
si
du

al
tu
m
ou

r
K
om

or
i
et

al
.
(1
99

8)
[2
]

27
/F

S
in
gl
e
G
C
T
se
iz
ur
e

1
da
y

R
ig
ht

te
m
po

ra
l

S
ol
id

&
cy
st
ic

G
T
R

19
m
on

th
s

A
liv

e
-N

E
R

K
om

or
i
et

al
.
(1
99

8)
[2
]

36
/M

V
is
ua
l
fi
el
d
de
fe
ct
,

he
ad
ac
he

1
ye
ar

L
t
pa
ri
et
al

C
ys
t
w
ith

m
ur
al

no
du

le
G
T
R

6
m
on

th
s

A
liv

e
-N

E
R

K
om

or
i
et

al
.
(1
99

8)
[2
]

19
/F

M
oo

d
ch
an
gi
ng

2
ye
ar

L
t
te
m
po

ra
l

S
ol
id

m
as
s

G
T
R

12
m
on

th
s

A
liv

e
-N

E
R

K
om

or
i
et

al
.
(1
99

8)
[2
]

35
/F

S
in
gl
e
G
C
T
se
iz
ur
e

1
da
y

L
t
te
m
po

ra
l

S
ol
id

&
cy
st
ic

G
T
R

12
m
on

th
s

A
liv

e
-N

E
R

K
om

or
i
et

al
.
(1
99

8)
[2
]

52
/M

C
on

st
an
t
he
ad
ac
he

6
m
on

th
s

R
t.
fr
on

ta
l

C
ys
t
w
ith

m
ur
al

no
du

le
G
T
R

6
m
on

th
s

A
liv

e
-N

E
R

K
om

or
i
et

al
.
(1
99

8)
[2
]

26
/F

S
ud

de
n
on

se
t
he
ad
ac
he

1
da
y

L
t
fr
on

ta
l

C
ys
t
w
ith

m
ur
al

no
du

le
G
T
R

–
A
liv

e
-N

E
R

P
ra
ys
on

(2
00

0)
[3
]

18
/M

H
ea
da
ch
e,

bl
ur
re
d
vi
si
on

2
m
on

th
s

L
t
pa
ri
et
o–

oc
ci
pi
ta
l

C
ys
tic

m
as
s

G
T
R

1.
1%

3
m
on

th
s

A
liv

e
-N

E
R

B
ou

vi
er
-L
ab
it
et

al
.

(2
00

0)
[4
]

23
/M

H
ea
da
ch
e,

vi
su
al

di
st
ur
ba
nc
es

4
w
ee
ks

L
ef
t
pa
ri
et
o–
oc
ci
pi
ta
l

C
ys
t
w
ith

m
ur
al

no
du

le
pe
ri
tu
m
ou

r
oe
de
m
a

G
T
R

<
1%

84
m
on

th
s

A
liv

e
-N

E
R

B
ar
ne
s
et

al
.
(2
00

0)
[6
]

4/
M

H
ea
da
ch
e,

fe
ve
r,
ag
gr
es
si
ve

be
ha
vi
ou

r
6
m
on

th
s

L
t
te
m
po

ra
l

S
ol
id

cy
st
ic

su
rr
ou

nd
in
g

oe
de
m
a

G
T
R

F
ew

30
m
on

th
s

A
liv

e
-N

E
R

K
or
de
k
et

al
.
(2
00

3)
[1
1]

14
/F

–
–

R
t
pa
ri
et
al

C
ys
tic

–
–

–
A
liv

e
-N

E
R

B
ro
ho

m
et

al
.
(2
00

2)
[8
]

16
/M

S
ei
zu
re
s

6
m
on

th
s

L
t
fr
on

ta
l

S
ol
id

&
cy
st
ic

G
T
R

–
–

A
liv

e
-N

E
R

T
su
ka
ya
m
a
an
d
A
ra
ka
w
a

(2
00

2)
[7
]

75
/F

–
–

–
–

–
–

–
A
liv

e
-N

E
R

L
am

sz
us

et
al
.
(2
00

3)
[9
]

24
/F

G
en
er
al
is
ed

se
iz
ur
es

6
m
on

th
s

L
t
pa
ri
et
oo

cc
ip
ita
l

C
ys
tic

le
si
on

G
T
R

–
–

A
liv

e
-N

E
R

E
ba
to

et
al
.
(2
00

3)
[1
0]

23
/F

H
ea
da
ch
e,

in
so
m
ni
a

3
m
on

th
s

R
t
te
m
po

ra
l

C
ys
t
w
ith

m
ur
al

no
du

le
G
T
R

–
33

m
on

th
s

A
liv

e
-N

E
R

S
to
si
c-
O
pi
nc
al

et
al
.

(2
00

5)
[1
3]

16
/F

N
au
se
a,

vo
m
iti
ng

,
fe
ve
r

–
R
t
pa
ri
et
al

C
ys
tic

S
T
R

–
36

m
on

th
s

A
liv

e
w
ith

re
si
du

al
tu
m
ou

r
B
or
ge
s
et

al
.
(2
00

4)
[1
2]

14
/F

H
em

ip
ar
es
is
,
se
iz
ur
e

18
m
on

th
s

L
t
fr
on

ta
l
&

pa
ri
et
al

C
ys
tic

G
T
R

–
56

m
on

th
s

A
liv

e
-N

E
R

V
aj
ta
i
et

al
.
(2
00

6)
[1
4]

13
/M

H
ea
da
ch
e,

ge
ne
ra
lis
ed

se
iz
ur
e

–
L
t
te
m
po

ra
l

C
ys
t
w
ith

m
ur
al

no
du

le
G
T
R

1%
–

A
liv

e
-N

E
R

P
re
se
nt

ca
se

4/
M

F
ev
er
,
he
ad
ac
he
,
w
ea
kn

es
s

ri
gh

t
U
L
&

L
L

1
m
on

th
R
ig
ht

fr
on

ta
l

C
ys
t
w
ith

m
ur
al

no
du

le
S
T
R

12
%

12
m
on

th
s

A
liv

e
-N

E
R

G
T
R
G
ro
ss

re
se
ct
io
n
of

tu
m
ou

r,
R
t
ri
gh

t,
L
t
le
ft
,
ST

R
su
b-
to
ta
l
re
se
ct
io
n
of

tu
m
ou

r,
N
E
R
no

ev
id
en
ce

of
re
cu
rr
en
ce

352 Childs Nerv Syst (2007) 23:349–353



as pilocytic astrocytoma and pleomorphic xanthoastrocy-
toma (PXA). On the other hand, the perivascular arrange-
ment of cuboidal GFAP and synaptophysin-positive cells is
exclusively seen in papillary glioneuronal tumour only.
Thus, papillary architecture with GFAP-positive cells lining
these papillae is a helpful feature in the diagnosis of PGNT.
Absence of nodular arrangement, perivascular lymphocytic
collection, calcification, mucoid look and associated cortical
dysplasia are helpful features to exclude other mixed
glioneural tumours. Papillary neurocytoma reported in the
literature probably belong to this category of tumours [15].
Other differential diagnostic considerations of papillary
CNS lesions are choroid plexus tumours, germ cell tumour
(embryonal carcinoma and yolk cell tumour), papillary
ependymoma, papillary meningioma and metastatic adeno-
carcinoma. Locations of the lesion along with the absence of
staining for cytokeratin, epithelial membrane antigen, alfa-
feto protein, transthyritin, and c-kit (CD117) are helpful to
rule out some of these entities. Most of the PGNTs reported
in the literature had benign histology, except one case [6].
Barnes et al. [6] reported a case of PGNT in a 4-year-old
boy, which showed occasional mitoses and endothelial
proliferation. However, despite subtotal resection, this
patient was well until 30 months of follow-up. MIB-1 LI
was done in only 12/19 published cases, but none of them
showed LI of >2.5%. However, MIB-1 LI in this case was
12%, which is higher.

Surgical excision is the key of management and chemo-
therapy; radiotherapy is not recommended if completely
excised. However, in view of the presence of mitoses, raised
MIB-I LI and subtotal excision, this patient was given
chemotherapy.

The histogenesis of these tumours is not exactly known.
However, based on ultrastructural [4, 6] and double-label-
ling immunohistochemical studies, it has been proposed
that these neoplasms are neuroepithelial tumours arising
from the germinal layer in the subependymal zone, which are
capable of differentiating into glial and neuronal cells.
Recently, some authors have suggested these tumours
originated from the oligodendroglial cells in view of their
positivity for olig 2 [16].

Thus, based on the analysis of present case and the limited
data available from review of literature, we propose that
papillary glioneuronal tumour should be included as a
distinct entity in the WHO classification of CNS tumours.
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