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MALIGNANT TRANSFORMATION
OF GRADE Il GANGLIOGLIOMA
TO GLIOBLASTOMA:

A CASE REPORT

Abstract

Gangliogliomas are well differentiated and slowly growing neuroepithelial tumors composed of neoplastic
ganglion cells and neoplastic glial cells corresponding mostly to the World Health Organization grade | tumors.
However, some of these tumors disclose histologically more malignant glial component and correspond to grade
Il or grade lll tumors. We report a case of left temporal lobe tumor in a 42-year-old woman fulfilling the diagnostic
criteria for atypical (grade Il) ganglioglioma with high Ki-67 proliferation index and p53 immunoreactive tumor
cells. In spite of gross total removal of the tumor, it recurred eight months after surgery. Histopathological
examination of the recurrent tumor revealed that it had undergone malignant transformation into a glioblastoma.
This case indicates that gangliogliomas with high Ki-67 proliferating index and p53 immunoreactivity should be
carefully monitored for recurrence and malignant progression regardless of their morphological grading and

seemingly total surgical removal.

Case Report

A 42-year-old woman was admitted to the

hospital due to headaches and speech
disturbances. Magnetic resonance imaging
(MRI) of the brain revealed a lesion measuring
2x2 cm, located in the left superior temporal
gyrus

brain parenchyma (Figure 1a). The surgery

and compressing the surrounding
was performed and gross total removal of
the lesion was achieved. Histopathological
analysis revealed a neoplasm composed of
synaptophysin and chromogranin A positive
dysmorphic, occasionally binuclear, ganglion
cells and glial fibrillary acidic protein (GFAP)
positive, a slightly hypercellular, astroglial cell
component (Figure 2). Tumor cells showed
no CD34 or IDH1 immunoreactivity. Lobular
growth pattern and perivascular lymphocytic
cuffing were also present. The majority of glial
tumor cells showed p53immunoreactivity while
Ki-67 proliferative index was focally up to 15%.
Up to two mitotic figures per 10 high-power
fields (magnification 400x) were noted in the
astroglial tumor component, as well. However,
no unequivocal signs of anaplasia such as brisk
mitotic activity and pseudopalisading necrosis
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were observed. These findings were consistent
with the diagnosis of atypical (grade )
ganglioglioma. The postoperative multi-slice
computed tomography (MSCT) showed no
signs of residual tumor (Figure 1b)

Five months after the initial surgery, the
patient experienced a seizure and a worsening
of the headaches. Control MRI of the brain
revealed a recurrent tumor measuring 3x2 cm
in the left superior temporal gyrus (Figure 1c).
Patient was reoperated on and again gross
total removal of the tumor was achieved.
Histopathological examination of the recurrent
tumor revealed a hypercellular, mitotically
active glial tumor (22 mitoses/10 high-power
fields, 400x) with pseudopalisading necrosis
and microvascular proliferation indicating
that the tumor had undergone malignant
transformation into a glioblastoma multiforme
(WHO grade IV) (Figure 3).

No morphological or immunohistochemical
evidence of aneuronal population in the recurrent
tumor has been found. Ki-67 proliferative index
of the recurrent tumor was up to 60% while p53
immunoreactivity was observed in almost all
tumor cells. Tumor cells showed no CD34 or IDH1

immunoreactivity. The postoperative MSCT scan
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showed a normal finding with no signs of residual
tumor (Figure 1d). However, second recurrence
was noted two months later.

Discussion
According to the World Health Organization

(WHO) 2007
nervous  system

classification  of  central

tumors, gangliogliomas
are well differentiated and slowly growing
neuroepithelial tumors composed of neoplastic
ganglion cells and neoplastic glial cells
corresponding mostly to the WHO grade |
[1]. This classification no longer includes
the diagnosis of the atypical WHO grade Il
ganglioglioma that was earlier applied to
with

pleomorphism, microvascular proliferation and/

tumors increased cellularity, nuclear
or increased proliferative activity in the glial cell
component but without definitive criteria for
anaplasia, such as pseudopalisading necrosis
or a brisk mitotic count [2,3]. However, Majores
et al. analyzed tumor recurrence and malignant
progression in gangliogliomas and claimed that
a distinction between the grade Il and grade llI
ganglioglioma provides valuable prognostic
information and should be retained [2].
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0.4%-6.25%
of all primary brain tumors in adults and

Gangliogliomas  comprise
approximately 10% of all primary brain tumors
in children [4]. The majority of gangliogliomas
arise in the temporal lobe with a long history
of intractable seizures being the most frequent
clinical manifestation [5]. The WHO grade Il
and grade Il tumors constitute 6-10.3% and
1-5% of all gangliogliomas, respectively [2,3,6].
Recurrence rates for patients with the WHO
grade Il and Il tumors gangliogliomas are
27-33% and 50-60%, respectively [2,3].

We presented a case of a temporal lobe
ganglioglioma with rapid progression to
glioblastoma. According to  diagnostic
criteria of Luyken et al. [3] who applied the
diagnosis of the grade Il ganglioglioma to
tumors with features of cellular atypia (i.e.
increased cellularity or conspicuous nuclear
pleomorphismin glial cell elements), prominent
microvascular proliferation, Ki-67 proliferative
index >5% and no tumor necrosis, we classified
this tumor as the grade Il ganglioglioma.
Malignant transformation of gangliogliomas to
glioblastomas seems to be not as uncommon
as is thought [2,3,6,7]. In their series of 203
patients with gangliogliomas Majores et al.
[2] observed malignant transformation to
glioblastoma in 14% grade Il, 20% grade Il
tumors and 45% of patients who underwent
surgery for tumor recurrence.

Little

malignant

is known about mechanisms of
progression of gangliogliomas
indicated that
radiotherapy resulting in DNA damage may

[8]. Several reports have
increase the risk of malignant transformation in
gangliogliomas [7,9,10]. However, radiotherapy
could not explain the malignant transformation
in our case as our patient received only
surgical treatment. The molecular studies
that have been performed on gangliogliomas
mainly involve specific genetic alterations
commonly associated with more prevalent
gliomas [8,11,12]. TP53 gene mutations were
demonstrated during the progression from the
WHO grade | to the WHO grade Il ganglioglioma
which later on progressed to glioblastoma [8]
and during the transformation of the WHO
grade Il ganglioglioma to glioblastoma [11].
The data on the p53 immunoreactivity are
not consistent. Hirose et al. [13] found varying
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Figure 1. Preoperative magnetic resonance (MR) of the brain. Post-contrast coronal T1-weighted image showing

a round tumorous lesion measuring 14x10 mm in the left superior temporal gyrus with surrounding
brain edema involving the left superior and middle temporal gyrus. There is a homogenous post-
contrast enhancement of a lesion (A). Multi-sliced computed tomography (MSCT) of the brain. Early
postoperative native axial image showing the resected area left with no signs of residual tumor. There is
an edema of the left temporal and insular area of the brain (B). MR of the brain. Post-contrast axial image
showing a tumorous lesion of the left temporal region measuring 4x3 cm. Contrast enhancement of the
lesion is inhomogenous with central hypointense necrotic part and peripheral hyperintense ring. There
is a marked difference in the appearance of the lesion in comparison with preoperative MR of the brain
(C). MSCT of the brain. Postoperative native axial image. The resected area left temporal is now larger,
showing no signs of hemorrhage nor of residual tumor. There is a small quantity of air in the operative

field and an edema of the left temporal and insular area (D).

numbers (1.2 to 42.4%) of p53 immunoreactive
in 95% of their WHO grade |
gangliogliomas while other authors reported

nuclei

no p53 immunoreactivity not only in grade | but
in grade Il or grade lll gangliogliomas as well
[3,5,11,12]. However, secondary glioblastomas
are reported to be p53 immunoreactive
[3,11,12]. The p53 labeling index in recurring
gangliogliomas seems to be higher than in
nonrecurring ones, as well [13]. The results of
these studies indicate that molecular events

such as p53 mutations and deletions, which

are involved in malignant progression of
diffuse astrocytoma to glioblastoma, might
have a role in the malignant transformation of
ganglioglioma, as well.

Isocitrate dehydrogenase 1 (IDHT) mutations
could be identified in the majority of the
WHO grades Il and Il infiltrative gliomas and
secondary grade IV glioblastomas. In one multi-
institutional study 8.2% gangliogliomas were
positive for R132H IDHT mutations [14]. The
presence of mutant IDHT in gangliogliomas
in this series correlated with a greater risk of
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recurrence and malignant transformation
and/or death [14]. However, tumor cells in
our case showed no IDH1 immunoreactivity
enabling us to exclude diffuse glioma with focal
neuronal differentiation as diagnostic possibility.

No systematic examination has been
undertaken to determine whether proliferation
markers are predictive of more aggressive
behavior in patients with gangliogliomas [13].
Hirose et al. [13] showed that Ki-67 proliferative
indices in the WHO grade | gangliogliomas
range from 0.6 to 10.5%. Wolf et al. [5] observed
a correlation between Ki-67 proliferative indices
and the WHO histologic grade.

Our original tumor fulfilled the diagnostic
criteria for the grade Il ganglioglioma but
showed high Ki-67 proliferative activity and
was p53 immunoreactive. High Ki-67 index
and p53 immunoreactivity may indicate more
aggressive behavior [13]. The possibility of
sampling error must be considered as well. Glial
tumors are heterogeneous and there is always
a possibility that the malignant, in this case
glioblastomatous, component could have been
a part of the original lesion that escaped initial
surgical resection.

This case indicates that gangliogliomas
with high Ki-67 proliferative activity and p53
immunoreactivity should be carefully monitored
for recurrence and malignant progression
regardless of their morphological grading and
seemingly total surgical removal.
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