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Ozgiin Klinik Aragtirma

Anaplastic Ganglioglioma: Is it a Sign of
Better Prognosis?
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2 Inonii University School of Medicine Department of Neurosurgery, Malatya

v/ Aim: Anaplastic ganglioglioma is a rarely seen, high grade malignant glial neoplasm comprising of neoplastic
ganglion cells Since gangliogliomas with an anaplastic astrocytic component are reportedly not always clinically
aggressive, the significance of these tumors remains uncertain. In this retrospective study 30 consecutive high grade
glioma cases within a period of seven years have been re-examined to detect if there were any cases of anaplastic
gangliogliomas. The primary goals were to determine overlooked anaplastic ganglioglioma cases, to examine the
immunohistochemical staining characteristics and find out if there were any prognostic significance of these cases
differing from high grade glial tumors.

Materials and Methods: In this study, 30 documented cases -between 1995 and 2002- with a diagnosis of high
grade glial tumor in the Department of Pathology, Inénii University School of Medicine, were reviewed and
re-evaluated by immunohistochemical means (glial fibrillary acidic protein -GFAP-, neurofilament, neuron specific
enolase -NSE-, and chromogranin A) in order to sort out the anaplastic ganglioglioma cases.

Results: All cases revealed positive staining for GFAP in the glial component. Twenty-two cases revealed positivity
for neurofilament, 26 cases were positive for NSE and 22 cases were immunoreactive for chromogranin A in the
neuronal component.

In the retrospective analysis of the cases, two of them were rediagnosed as anaplastic ganglioglioma. Both cases
were positive for GFAP. Immunohistochemical examinations performed retrospectively including NSE, neurofila-
ment and chromogranin A revealed cells forming tight clusters or discordant arrangement in addition to binuclear,
multinuclear and atypical ganglion cells.

Conclusion: Anaplastic gangliogliomas are tumors which can easily be misdiagnosed as high grade glial tumors. In our
series, the locations of the tumors were pertinent with the literature. Clinically no patients had an epilepsy history, and one
patient with a good follow-up had a longer median survival than the accustomed shorter survival period in high grade glial
tumors. It is concluded that anaplastic gangliogliomas might have a better prognosis than high grade glial tumors.
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Anaplastik Ganglioglioma: Daha Iyi Prognoz Isareti mi?

v/ Amag: Anaplastik ganglioglioma, neoplastik ganglion hiicreleri ile birlikte yiiksek dereceli bir glial timér iceren
nadir siklikta habis bir siirectir. Anaplastik astrositik komponent iceren gangliogliomlarin her zaman klinik olarak
hizli seyirli olmamalari nedeni ile bu tiimorlerin prognostik énemi hala belirsizdir. Bu ¢caligmada yedi yilt kapsayan
bir siirede yiiksek dereceli glial tiimor tanisi alan 30 olgu, anaplastik gangliogliom olgularinmn ayirt edilmesi ama-
ciyla immunhistokimyasal yontemlerle yeniden gozden gecirilip degerlendirilmistir. Bu caligmadaki amag gézden
kacan anaplastik gangliogliomlar1 saptamak, tiimoriin immunhistokimyasal 6zellklerini incelemek ve bu vakalarda
yiiksek dereceli glial timorlerden farkli prognostik dzellikler bulunup bulunmadigini belirlemekti.

Gerec ve Yontem: Bu ¢alismada, anaplastik ganglioglioma vakalarini belirleyebilmek igin, 1995-2002 yillar: ara-
sinda Inonii Universitesi Tip Fakiiltesi Patoloji Anabilim Dali’nda yiiksek dereceli glial tiimor tamsi almig 30 olgu
yeniden degerlendirilerek immunhistokimyasal incelemeye (glial fibriler asidik protein -GFAP-, norofilament,
noron spesifik enolaz -NSE- ve kromogranin A) alinmustir.

Bulgular: Tiim olgularda glial komponentte GFAP pozitifligi saptanmustir. 22 olguda norofilament, 26 olguda NSE
ve 22 olguda kromogranin A pozitif bulunmusgtur. Olgularin geriye doniik incelemesinde, anaplastik gangliogliom
kategorisine uygun iki olgu saptandi. Bu olgularin her ikisi de GFAP pozitifti. NSE, norofilament ve kromogranin
A’y1 igeren immunhistokimyasal incelemelerle sikigik kiimeler ya da diizensiz dagilim gosteren hiicreler yani sira
iki veya daha ¢ok nukleuslu ve atipik ganglion hiicreleri goriildii.

Sonug: Anaplastik gangliogliomlar, yiiksek dereceli glial tiimorlerle kolayca karistirilabilen tiimorlerdir. Bu seride
tiimor yerlesim yerleri literatiirle uyumlu bulunmustur. Klinik olarak hastalarda epilepsi oykiisii yoktur. Tatminkar
stirede takibi olan bir hastanin yiiksek dereceli glial tiimorlii olgularda beklenen ortalama yasam siiresinden daha
uzun bir yasam siiresi olmustur. Bu veri anaplastik gangliogliomlu hastalarm yiiksek dereceli glial tiimérliilerden
daha iyi bir prognoza sahip olabilecegini diistindiirmistiir.

Anahtar kelimeler: Anaplastik gangliogliom, gangliogliom, immunhistokimya, prognoz

J Nervous Sys Surgery 2009; 2(2):72-78

Sinir Sistemi Cerrahisi / Cilt 2 / Sayt 2, 2009



Anaplastic Ganglioglioma: Is it a Sign of Better Prognosis?

Anaplastic gangliogliomas are composed of
neoplastic, mature ganglion cells and neoplastic
glial cells usually of astrocytic nature are referred
as gangliogliomas . When the glial compo-
nent is anaplastic, they are called ‘“anaplastic
gangliogliomas” (131516,

Since gangliogliomas with an anaplastic astro-
cytic component are reportedly not always clini-
cally aggressive, the significance of these tumors
remains uncertain >,

In this retrospective study, 30 consecutive high
grade glioma cases within a period of seven
years have been re-examined to detect if there
were any cases of overlooked anaplastic gangli-
ogliomas. The primary goals were to determine
the anaplastic ganglioglioma cases overlooked,
to examine the immunohistochemical staining
characteristics and find out if there were any
prognostic significance of these cases differing
from high grade glial tumors.

MATERIALS and METHODS

Thirty consecutive cases of high grade gliomas
(Grade IV n=19; Grade III, n=11) were selected
from the archives of Inonii University Medical
School, Department of Pathology between
January 1995 and April 2002.

Following reevaluation of hematoxylin-eosin
(H&E.) stained slides, five um thick sections
were cut from formalin fixed, paraffin-embed-
ded blocks and immunohistochemical study was
performed by the avidin-biotine-peroxidase
complex method to localize antigens in forma-
lin-fixed tissues "®. The primary antibodies used
were as follows: Glial fibrillary acidic protein
(GFAP) (DAKO, USA), neurofilament -Clone
2F11- (DAKO, USA), chromogranin A - Ab-3,
Clone LK2H10+PHES - (Neomarkers, USA),
neuron specific enolase (NSE) - Ab-1, Clone
E27 - (Neomarkers, USA).
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Besides the non-tumoral brain tissue of each
case, a normal autopsy brain was also evaluated
by immunohistochemical staining for chro-
mogranin A to compare the staining characteris-
tics of the ganglion cells.

RESULTS

Nineteen cases of high grade glial tumors were
of male and 11 were of female gender. Age at
diagnosis ranged between 7 and 70 years. Tumor
sites were as follows: temporal (n=2), parieto-
tem-poral (n=4), fronto-temporal (n=1), fronto-
temporo-parietal (n=1), temporo-occipital (n=1),
parietal (n=3), occipital (n=1) frontal (n=8),
third ventricle-sellar-suprasellar (n=1), and
unspecified (n=8).

All cases revealed positive staining for GFAP in
the glial component. Twenty-two cases revealed
positivity for neurofilament, 26 cases were posi-
tive for NSE and 22 cases were immunoreactive
for chromogranin A in the neuronal component
(Table 1). Chromogranin A positivity was also
detected in the neurons of all peritumoral brain
tissues and partially in the autopsy specimens.

Table 1. Results of immunohistochemical examination.

Immunohistochemical Number of the cases showing

marker positivity
GFAP 30
Neurofilament 22
NSE 26
Chromogranin A 22
Total 30

GFAP= Glial fibrillary acidic protein, NSE= Neuron specific enolase

In retrospective analysis of the cases, two of
them were rediagnosed as anaplastic gangliogli-
oma (Figure 1). Both cases were positive for
GFAP (Figure 2a). Immunohistochemical exam-
inations performed retrospectively including
NSE, neurofilament and chromogranin Arevealed
cells forming tight clusters or discordant arrange-
ment in addition to binuclear, multinuclear and
atypical ganglion cells (Figure 2b-d).
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Table 2. Anaplastic ganglioglioma cases detected retrospectively.

R. Erguvan-Onal, €. Onal, N.E. Aydin

Caseno. Age  Sex Clinical Duration of the Previous Localization Follow-up (months)
symptoms symptoms diagnosis
1 65 F  Weakness in the left Unknown Grade IV Left 28
side of the body astrocytoma temporo-occipital lobe
2 7 M Unknown Unknown Grade IV Third ventricle Perioperative mortality
astrocytoma

F = Female, M = Male

Figure 1. Dysmorphic ganglion cells are interspersed between
glial cells in anaplastic astrocytoma supporting a diagnosis of
anaplastic ganglioglioma (H.E X 200).

CASE 1: A 65-year-old woman was admitted to
the neurosurgery department with a dense left
hemiparesis. She had a history of heart failure,
pneumonia and cholelithiasis. Computerized
brain tomography revealed a 4x4x5 cm mass in
the left temporo-occipital region extending to
the right side. Total excision of the mass and
partial occipital lobectomy were performed.
Histologically atypical glial cells in a GFAP
positive fibrillary background, high mitotic

Fig. 2a. GFAP positivity in anaplastic astrocytoma case
(GFAP X 200).
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activity, endothelial proliferation and necrosis
were noted and the diagnosis of glioblastoma
multiforme was established. Postoperatively the
patient was discharged with a slight left hemi-
paresis. She received radiotherapy as an adju-
vant therapy. The patient had a 28 months fol-
low-up with a good Karnofsky Score. Reeva-
luation of the specimen revealed neurofilament,
NSE and chromogranin A positive atypical binu-
clear and multinuclear cells forming clusters.

CASE 2: A 7-year-old boy presented with a
tumor filling the third ventricle and invading
sellar, suprasellar regions and left optic nerve.
Histologically the tumor was partially cystic and
composed of pleomorphic and hyperchromatic
cells which were evidenced to be in glial nature
by GFAP immunoreactivity against the fibrillary
background. Vascular proliferation and necrosis
were noted. It was diagnosed as glioblastoma
multiforme. Clusters of neurofilament and NSE
positive dysplastic neuronal cells were noted in
this case but staining for chromogranin was
negative. Obvious heterotopic localization of
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Fig. 2b. NSE positivity in the neuronal cells (NSE X 100).
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Figure 2c. Ganglion cells showing immunoreactivity for neu-
rofilament (neurofilament X 100).

ganglion cells was prominent. Unfortunately
this patient deceased within the first two months
after surgery due to septisemia.

DISCUSSION

A tumor composed of neoplastic, mature gang-
lion cells and neoplastic glial cells is known as a
ganglioglioma 9. Although it had been a
debate if ganglioglioma was a true neoplasm or
a previous hamartomatous growth *!?, because
of its biological behavior and histological
appearance, recently it is believed that it is a true
neoplasm which corresponds to World Health
Organization (WHO) grade T or I 7810:13.1520),
Even though glial cells are usually of astrocytic
nature, an oligodendroglial component in gang-
lioglioma has also been described :15:19:2122),
Malignant change can occur in these tumors
rarely, being almost invariably in the glial com-
ponent ?4-8:10-13.152226 When the glial component
is anaplastic, it is called “anaplastic ganglioglio-
ma” 19131516 and it corresponds to WHO grade
I ©131519 Gangliogliomas including grade TV

gliomas (glioblastomas)have been also reported
(13

In the present study, depending on the descrip-
tions of neoplastic neurons in gangliogliomas in
the literature including WHO definitions ¢>78:10-
13152420 " only the ganglion cells showing atypi-
cal features (irregular groups of large, hyper-
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Figure 2d. Chromogranin A positivity in dysmorphic ganglion
cells (chromogranin A X 200).

chromatic, binucleated or multinucleated,
multipolar neurons showing dysplastic features
such as variable size, shape and Nissl pattern or
heterotopic localizations) were regarded as
tumoral (Figure 1). Other cases having neurons
in the vicinity of cortex or diffusely distributed
neuronal fibrils expressing positivity for neuro-
filament, NSE and chromogranin A were accept-
ed as entrapment.

Although neurons were discernable with diffi-
culty on H.E. stained slides, immunohistochem-
ical staining properties made them easier to
recognize. Ganglion cells are known to be reac-
tive for synaptophysin, neurofilament and less
predictably for chromogranin ¢:69:13.14.17.2123.29) Ty
the present study, NSE (the least specific mark-
er) ©, neurofilament and chromogranin A were
positive in the tumoral ganglion cells. Chromog-
ranin A positivity was also detected in the neu-
rons of all peritumoral brain tissues and partially
in the autopsy specimens, differing from the
reports stating the the presence of positivity
mainly in the tumoral ganglion cells ©2V.
However, three of the 21 cases in the series of
Hirose et al @, the case reported by Demaerel et
al @9, and the second case in the present study
demonstrated negativity for chromogranin A in
the neoplastic neurons. Relying on the rate of
positivity in the normal neurons in the present
study, it may be suggested that chromogranin A
is not a specific marker for neoplastic neurons.
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According to various studies, gangliogliomas
represent 0.4-1.7 % of all central nervous system
(CNS) tumors 31929 and 0.3-7.6 % of all brain
tumors “!22%  The frequency in children is
recently reported to be about 7.6-10.7 % of all
CNS neoplasms 79 while the previous series
had stated a lower percentage (4-4.5 %) “¥. In
previous studies the frequencies of grade I, II
and III tumors diagnosed as ganglioglioma were
reported as 85 %, 10 % and 5 %, respectively 1.
Even though the higher frequency of gangliog-
liomas in the present series (2 in 30-6,6 %)
seems challenging, our result indicates the inci-
dence only in high grade glioma group. The
relatively small incidences of gangliogliomas in
the literature relate to the rates of all brain
tumors or all the tumors of CNS.

The ages of patients with ganglioglioma range
from 20 days to 80 years ? but the majority of
these tumors appear before age 30 (1219232428)
While tumors may occur throughout the CNS
including spinal cord, the majority are supraten-
torial and the most frequent sites are third ven-
tricle, frontal and temporal lobes (46:89.11-14.16.19.23-
252830 However, Garrido et al had found a
higher predilection for the IVth ventricle-medul-
la and spinal cord in their series including 14
children @, Localization of the tumors in the

present study was concordant with the literature
(2,4,6,8,9,11-14,16,19,23-25, 28-31) (Table 2)

The most common clinical presentation of gan-
ghogliomas iS Seizure (5,6-8,11,12,14,17, 21,23-25,28,29,31) or
consequences of increased intracranial pressure
©, In the series of Chintagumpala et al, rate of
the seizure was 78 % 17. Otsubo et al described
that gangliogliomas associated with seizure were
located in the temporal and frontal lobes @33V,
These tumors are known to be the most common
with chronic temporal lobe epilepsy ¥,
Interestingly, no patients in the present study
had had epilepsy in the past contrary to the clas-
Sical knowledge (6-8,1l,12,14,17,21,23-25,28,29,31)' Thls

result may support the conclusion of Aronica et
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al indicating the association between the malig-
nant progression and absence of epilepsy in
gangliogliomas *.

There is still no strict concensus about the prog-
nosis of anaplastic gangliogliomas. Despite these
tumors are often known to show recurrence
®:10.12.15.1930) and prognosis of them is accepted to
be less favorable ©13222% gome authors reported
that there was no significant correlation between
histological features of anaplasia and clinical
outcome (1217303239 Burger and Scheithauer
stated that atypia in the form of large, bizarre, or
hyperchromatic nuclei was not infrequent in
ganglion cell tumors and often appeared to be
degenerative in nature ©.

Transformation of gangliogliomas either to ana-
plastic ganglioglioma 1% or to a high grade
glioma @' has been also reported. Aronica et al.
detected that malignant progression was associ-
ated with older age at operation, subtotal resec-
tion of the tumor, its extratemporal location and
absence of epilepsy .

Though some investigators have stated that the
tumor site influences the rate of recurrence,
some others object this assumption 1732, It is
also known that these tumors rarely exhibit dis-
tant extracranial metastases 4. Interestingly,
Chintagumpala et al found in their series that
local subarachnoidal involvement does not por-
tend a poorer prognosis 7. Jay et al. also report-
ed a ganglioglioma which did not include any
anaplastic features but was associated with
widespread leptomeningeal spread and abnor-
mal karyotypes V. In the case reported by Araki
et al, there were metastases in the peritoneal and
pleural cavities from a cerebral anaplastic gang-
lioglioma. They stated that all metastatic com-
ponents were from glial elements rather than
ganglion cells, suggesting that the anaplastic
components of the tumor had the ability to
metastasize along the shunt and survive in a new
environment. They also suggested that glial ele-
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ments were more aggressive than ganglion cells.
Although the route for the tumor metastasis into
the peritoneal cavity was through the ventricu-
loperitoneal shunt, the exact route for the pleural
metastasis was not clear in their case. They pro-
posed that it might be through the direct spread-
ing of the tumor cells from the peritoneal cavity
where the first metastatic lesions resided or they
were disseminated via hematogenous route .

While the treatment of choice in gangliogliomas
is surgical resection ©712152025.283D " the role of
adjuvant therapy remains unclear 157, Surgery
plus radiotherapy is indicated in anaplastic gan-
gliogliomas 71220,

This study documents that the evaluation of
archival cases of high grade gliomas may reveal
a greater number of anaplastic gangliogliomas
than anticipated. It can be discouraging and
sometimes impossible to distinguish the atypical
neurons from atypical glial cells in high grade
gliomas especially harbouring giant cells in H.E.
stained slides. Therefore the neural markers may
help in detection.

Chromogranin A positivity was not detected in
tumoral ganglion cells in one of oue cases (Case
2), and it was positive in the neurons of all peri-
tumoral brain tissues and partially in the autopsy
specimens. So it may be suggested that chrom-
ogranin A is not a specific marker for neoplastic
neurons, despite the reports stating the contrary
idea ©2V.

Interestingly, no patients in the present study
had epilepsy in the history despite the classical
knowledge (6—8,1l,l2,14,17,21,23-25,28,29,31)' SO lt may be
concluded that anaplastic variant of ganglioglio-
mas may not become manifest with clinical sei-
zures.

The median survival of case 1 in this study was

longer than the median survival of ordinary
patients with high grade glial tumors 19. Neither
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intracranial, nor extracranial metastasis were
detected in these two patients. Although there is
a trend to suggest that a tumoural ganglion cell
component in a high grade glial tumor may have
a better prognostic value, no such conclusion
can be derived due to the scarce number of
patients in this study. In addition, re-evaluation
of the high grade glial tumors showing a better
course than expected may lead to detect undiag-
nosed anaplastic ganglioglioma cases in larger
series which may yield a better understanding of
the tumoral behaviour for both groups.
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