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ABSTRACT

Case Report

Unusual Low-grade Occipito-temporal
Ganglioglioma with Calcification

Ganglioglioma (GG) is a rare benign tumour which may present as focal convulsions. Complete resection of the tumour may
lead to excellent recovery. The present case report describes the features of a mixed neuronal-glial tumour in a young female
patient. She complained of seizures for the last several years. Magnetic Resonance Imaging (MRI) was done. T1-weighted MRI
revealed a hypointense cystic lesion in right occipitotemporal region. It measured 2.8x2.2x2.2 cm. The t2-weighted image showed
a hyperintense mural nodule which measured 0.4 cm approximately. The craniotomy was done and the tumour was resected.
Microscopically, the tumour showed the proliferation of astrocytes and dysplastic multinuclear neuronal cells. Dysplastic cells were
large with round nuclei, abnormal clustering and irregular distribution of variably sized neurons. Few multinuclear neurons were also
seen. Neoplastic neuronal cells were both synaptophysin and chromogranin A positive. Proliferated astrocytes showed pilocytic
features. Eosinophilic granular bodies and perivascular inflammation were also seen. The tumour was diagnosed as a case of the

World Health Organisation (WHO) Grade | ganglioglioma.
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CASE REPORT

A 21-year-old female patient presented with seizures, headache
and vertigo for the last eight years. The left-sided focal seizure was
preceded by a headache, vertigo and confusion. The patient did
not give the history of Tuberculosis (TB) in the family. On radiological
examination, T1-weighted MRI showed a hypointense cystic mass
in the occipitotemporal region. It measured 2.8x2.2x2.2 cm [Table/
Fig-1a]. The T2-weighted image showed a hyperintense mural
contrast-enhancing solid mass, measuring 0.4 cm in diameter
[Table/Fig-1b]. The lesion was cortically-based. The patient was
provisionally diagnosed as a case of glioma. The posterior right
craniotomy was done and several small bits of tissue were collected
during operation. Later, the specimen consisting of tissue bits was
sent for histopathological examination. Microscopic examination
showed neoplastic tumour mass. It consisted of dysplastic
neuronal cells and proliferated glial cells. Dysplastic neuronal
cells were large with round vesicular nuclei having prominent
nucleoli. Few multinuclear neuronal cells were also seen [Table/
Fig-2a). Another bit microscopically showed a large number of
pilocytic astrocytes along with Rosenthal fibres [Table/Fig-2b].
Astrocytic tumour cells also formed fascicles with elongated
nuclei [Table/Fig-2c]. Surrounding peritumoral brain tissue showed
neurons with the peripheral rim of Nissl granules near the plasma
membrane (chromatolysis). Perivascular lymphocytic infiltration
(pseudoencephalitis) was also seen [Table/Fig-2d]. Multiple focal
areas of metastatic calcification (calcospherules or Psammoma
bodies) were appreciated [Table/Fig-2e]. Eosinophilic granular
bodies of lysosomal derivation were seen [Table/Fig-2f]. On the
basis of histopathological findings, she was diagnosed as a case of
Astrocytoma or Oligodendroglioma. Immunohistochemistry (IHC)
showed positivity for Glial Fibrillary Acidic Protein (GFAP) of pilocytic
astrocytes and Rosenthal fibres [Table/Fig-2g]. Surface cytoplasmic
staining of neoplastic neuronal cells for synaptophysin was seen
[Table/Fig-2h]. Additionally, intense diffuse cytoplasmic staining of
neoplastic neuronal cells for chromogranin A was obtained. Rare
mitoses and negative staining of most of the tumour cells for anti
Ki-67 suggested a low proliferative index (3%) of the current tumour
[Table/Fig-2i]. Anti-chromogranin A showed positive cytoplasmic
staining of tumour cells [Table/Fig-2j]. Pathological and molecular
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findings were suggestive of a WHO Grade | GG. The patient was
followed for three weeks after craniotomy and during this period
she did not develop seizures. No other treatment was given. The
patient appeared to have been cured of headache, vertigo and
convulsions suggesting an excellent recovery.

[Table/Fig-1]: a) T1-weighted MRI showed a hypointense cystic lesion in occipito-
temporal area. Lesion measured 2.8x2.2x2.2 cm approximately; b) MRI (flair)
showed an isointense lesion with hyperintense margin. Lesion contained a nodular

tumour, measuring 0.4 cm in diameter. (

DISCUSSION

GGs are rare intra-axial tumours. For example, GGs were diagnosed
in 5 of 1560 brain tumours in a hospital-based study [1]. In another
study, 156 cases of GGs (adults 115 and children 41) were reported
in 30-years [2]. Present tumour was situated in occipitotemporal
region. Similar tumours are relatively more common in temporal
lobe when compared to other regions [2,3]. Moreover, GGs in
other areas may have a less favourable clinical course than those in
temporal lobe [4]. Earlier, an anaplastic posterior fossa infratentorial
GG was reported [5]. Another case of GG at the cerebellopontine
angle has been recorded [6]. Rarely, GG may present as a cerebellar
tumour in paediatric age-group [7]. Another patient with tumour
in parieto-occipital region has been reported [8]. Clinically, the

) shows tumour tissue.
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[Table/Fig-2]: a) Neuronal tumour cells showed mild nucleomegaly ( ) and mild pleomorphism (HE x 400); b) Tumour cells showed proliferated astrocyes (H&E x400);
¢) Astrocytic tumour cells formed fascicles with elongated () nuclei (H&E x400); d) Surrounding brain parenchyma showed chromatolysis (). Perivascular chronic inflammation
() was also seen (H&E x100); e) Psammoma body ( ) was seen (H&E x 100); f) Eosinophilic globular hyaline body ( ) was also seen (H&E x400); g) Immunohistochemical (IHC)
examination using anti-Glial Fibrillary Acidic Protein (GFAP) antibody showed mild staining for astrocytic glial ( ) processes (H&E x100); h) IHC using anti-synaptophysin antibody
showed positive cytoplasmic staining () of neuronal tumour cells (x100); i) Anti Ki-67 antibody did not stain most of tumour cells, suggesting a low proliferative potential (x100);
j) IHC showed positive cytoplasmic staining () of neuronal tumour cells with anti-chromogranin A antibody (x400).
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previous patient presented with headache, confusion and slurred
speech [8]. Cranial nerve cases are also on record. Clinically, the
current tumour presented with focal seizures for the last eight years.
Vestibular epilepsy and vertigo are rare and are intermixed with
epileptic manifestations. Similar observations were reported in a
previous study [3]. In another study, age at the onset of seizures
was seven years or less in most (73%) of GG patients [9]. Most of
GGs are amicable to complete surgical excision and are associated
with excellent recovery [2]. Individual cases of GG have occurred
in association with a family history of neurofibromatosis and Peutz-
Jeghers syndrome. A candidate for the diagnosis of GG should
not have LDH1 or LDH2 mutations which may be associated with
infiltrative Astrocytoma and Oligodendroglioma [10]. In addition, a
subset of ganglioglioma is known to harbor p.VE0OE mutation in
BRAF oncogene [11]. Loss of p19 expression and p53 mutation
may be involved in the malignant transformation of ganglioglioma
[12]. The most interesting feature of the current case was the
detection of a mural nodule in right occipitotemporal region. The
nodule was located inside a cyst. Microscopically, the nodule
consisted of tumour tissue. It showed proliferated astrocytes and
dysplastic neuronal cells, suggesting it to be a mixed neuronal-glial
cell tumour. Dysplastic cells were large with a dysmorphic neuronal
appearance different from those of cortical neurons. Neoplastic
neuronal cells also exhibited cytoplasmic staining for synaptophysin
and chromogranin A. Conversely, non-neoplastic neurons did
not stain for these markers. The neuronal component may also
express CD34. Dysplastic neural cells of this type with intratumoural
CD34 immunoreactivity is against infiltrating astrocytoma are
oligodendroglioma. A patient with a cerebral mural nodule inside
a cyst should be differentiated between a ganglion cell tumour,
pilocytic astrocytoma or pleomorphic xanthoastrocytoma. Later
lesion histologically may appear malignant yet its biological behaviour
may be favourable. Moreover, staining for epithelial membrane
antigen may be negative [13]. GGs are classified as WHO Grade
I or Il. Anaplasia or necrosis in the glial component may increase
the WHO Grade to Il or IV [14]. Current tumour had proliferated
pilocytic astrocytes without anaplasia. Proliferation was believed
to be limited to the glial component [15]. Rare mitoses and poor
proliferative Ki-67 index of current tumour suggested it have a low
proliferative potential. GGs are rare primary, slow-growing benign
tumours. However, recurrence and malignant change may occur
in a few patients [16]. Risk of malignant transformation is related to
glial features [2]. Using a miRNA assay; miR-519d and miR-4758
were found to be upregulated in GG when compared to control
cortex, peritumoral tissue, Dysembryoplastic neuroepithelial tumour,
Astrocytoma and Glioblastoma [17]. Present case was unusual;
about 11 cases of GG have been reported earlier from India [ 1,
6, 12, 13, 18 ]. Second , neoplasm contains both neuronal cells
and glial cells , suggesting its biphasic character. Third, perivascular
lymphocytic infiltration , chromatolysis and presence of psammoma
bodies further suggested the diagnosis of GG. Fourth, GFAP
positivity of astrocytes; cytoplasmic staining of neoplastic neuronal
cells for synaptophysin and chromogranin A favoured it to be GG.
Fifth, anti-Ki-67 did not stain most of tumor cells, suggesting low
proliferation index of current neoplasm.
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CONCLUSION

Ganglioglioma is a benign biphasic neoplasm which consists of
proliferated glial and dysplastic neuronal cells. It may be associated
with  intestinal hamartomas and mucocutaneous melanin
pigmentation. Rarely, tumour recurrence and malignant change may
develop. Several factors, e.g., frequent mitoses, high Ki-67 index
(>45%), anaplastic glial components involving one-third of tumour
bulk, the subcortical intraventricular location may indicate more
aggressive behaviour. In addition, subtotal resection of tumour may
result in recurrence and/or CSF-borne metastasis which may prove
fatal if no treatment is given.
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