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Abstract Introduction Gangliogliomas are tumors commonly found in the temporal lobe and
related to seizures; their appearance in the pineal region is rarely described. This report
characterizes the first case of anaplastic ganglioglioma of the pineal region.
Case Report The authors describe the case of a 32-year-old woman that developed
progressive headache. AnMRI investigation revealed a pineal tumor. The patient tested
negative for biomarkers and underwent surgery through supracerebellar infratentorial
approach and achieved gross total resection of the tumor in a challenging location.
Pathological analysis revealed a biphasic neoplasm with the following two distinct
phenotypes in separate fields: an immature neuronal component with several atypical
mitoses and a mature astrocytic component with bipolar cells, microcysts, and
eosinophilic bodies. The Ki67/MIB1 proliferation index was 20–30% in localized
hotspots. Based on the pathological findings, the tumor was defined as an anaplastic
ganglioglioma World Health Organization (WHO) grade III.
Discussion/Conclusion Gangliogliomas are classified as glioneural neoplasms based
on the histologic findings described as a mixture of neoplastic astrocytes and neurons.
Moreover, these tumors represent 0.4–1.3% of tumors of the central nervous system.
Authors describe de novo anaplastic ganglioglioma as 1% of the largest series. Gross
total resection and adjuvant treatmentmay play important role in patients’ prognostic.
In this case, due to the malignant anaplastic component of her tumor, the patient
received treatment with temozolamide and radiotherapy after gross total resection of
the lesion.
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Introduction

Gangliogliomas represent only 0.4–1.3% of central nervous
systemneoplasms,1 and anaplastic gangliogliomas represent
3–5% of all gangliogliomas.2 Gangliogliomas are frequently
found in the temporal lobe and are known to cause epilepsy.3

The occurrence of gangliomas in the pineal region has rarely
been reported in the literature. This study reports on thefirst
anaplastic ganglioglioma of the pineal region treated by
surgery via the supracerebellar infratentorial approach.

Case Report

History
A 32-year-old woman developed symptoms of progressive
headache over a 1-year period. There was no evidence of
medication, alcohol, or tobacco use, and no history of previ-
ous diseases. The neurological examination yielded normal
findings. Sagittal T1-weighted MRI revealed an ill-defined
pineal mass with spontaneous hyperintense areas (►Fig. 1).
Axial T2-weighted MRI revealed heterogeneous cystic and
solid aspects of the lesion and a high intensity signal within
the lesion. Post-contrast T1-weightedMRI revealed enhance-
ment of the solid portion of the lesion. Levels of the tumor
markers AFP and β-hCG were normal in both the cerebral
spinal fluid (CSF) and serum.

Surgery
The patient underwent surgery in the sitting position via the
supracerebellar infratentorial approach that allowed optimal

visualization of the lesion. As demonstrated in the images
(►Fig. 2), the tumor had both cystic and fibro-elastic regions
that were completely resected during surgery.

Pathological Findings
Pathological analysis revealed a biphasic neoplasm with the
following two distinct phenotypes in separate fields: an

Resumo Introdução Gangliogliomas são tumores comumente encontrados no lobo temporal
e se relacionam com crises epilépticas; o aparecimento desses tumores na região da
pineal é raramente descrito. Este relato caracteriza o primeiro caso de ganglioglioma
anaplásico da região da pineal.
Relato de Caso Paciente do sexo feminino, 32 anos, apresentou-se com cefaleia de
piora progressiva. Investigação com ressonância magnética revelou tumor na região da
pineal. Os biomarcadores para tumores da pineal foram negativos e a paciente foi
submetida a microcirurgia com o acesso supracerebelar e infratentorial atingindo
ressecção total da lesão. A análise patológica revelou neoplasia bifásica com dois
fenótipos distintos em campos separados: um componente era composto por células
neuronais imaturas com inúmeras mitoses atípicas e o segundo componente era
composto por astrócitos maduros, microcistos e corpos eosinofílicos. Foi encontrado
um índice proliferativo Ki67/M1B1 de 20–30%. Baseado nos achados anatomopatoló-
gicos, o tumor foi definido como ganglioglioma anaplásico grau III da OMS.
Discussão/Conclusão Gangliogliomas são classificados como neoplasias glioneurais
baseado nos achados histológicos descritos como misto de neoplasia neuronal e glial;
esses tumores representam 0,4–1,3% de todos os tumores do sistema nervoso central.
Ganglioglioma anaplásico de novo tem sido descrido em 1% nas maiores series de
gangliogliomas. Ressecção total da lesão e tratamento adjuvante desempenham um
papel importante no prognóstico dos pacientes. Devido ao componente anaplásico do
tumor em questão, a paciente foi tratada com temozolamida e radioterapia após
ressecção total da lesão.
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Fig. 1 Preoperative MRI. Sagittal T1-weighted MRI showing an ill-
defined pineal mass with spontaneous hyperintense areas.
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immature neuronal component with several atypical mito-
ses and a mature astrocytic component with bipolar cells,
microcysts, and eosinophilic bodies (►Fig. 3A and B). The
neuronal component was composed of synaptophysin-posi-
tive ganglion cells. The astrocytic component was GFAP
positive. The neuronal component had undifferentiated
areas with micropapillae, necrosis, and prominent endothe-
lial proliferation. The tumor was negative for the markers
AE1AE3, CK8, and chromogranin A. The Ki67/MIB1 prolifer-
atiion index was 20–30% in localized hotspots. Based on the

pathologicalfindings, the tumor was defined as an anaplastic
ganglioglioma WHO grade III.

Postoperative Course
On the fourth postoperative day, the patient was discharged
from the hospital without any neurological deficits, and MRI
grossly confirmed complete resection of the lesion (►Fig. 4).
The patient underwent chemotherapy with temozolamide
and conformational radiotherapy at a dose of 56 cGy in the
tumor bed.

Discussion

Gangliogliomas represent 0.4–1.3% of central nervous sys-
tem tumors.1 Luyken et al. studied supratentorial ganglio-
gliomas in 184 patients and found a predominance of tumors
in the temporal lobe (79%), particularly in the temporomesial
region (50%).4 The study reported two (1.0%) cases of de novo
anaplastic ganglioglioma and 3% recurrence during follow-
up time, including three cases of malignant progression,
although none were in the pineal region. Previously, only
10 cases of pineal ganglioglioma had been published; how-
ever, this is the first report in literature describing a de novo
anaplastic ganglioglioma in the pineal region.

Gangliogliomas are classified as glioneural neoplasms,
based on histologic findings described as a mixture of
neoplastic astrocytes and neurons. The specific immunore-
activity to glial fibrillary acidic protein (GFAP), synaptophy-
sin, and neurofilament protein demonstrate a dual origin of
the cells. Usually both components are benign, and the tumor

Fig. 3 Biphasic neoplasm with microvascular proliferation. (A) Neu-
ronal component, hematoxylin, and eosin (H&E) stain, original mag-
nification 200� (H&E, 200�). (B) Astrocytic component with
microcysts (H&E, 200�).

Fig. 4 Postoperative MRI. A: Sagittal T1-weighted MRI demonstrating
gross total resection.

Fig. 2 Intraoperative images. Removal of the tumor via the infra-
tentorial supracerebellar approach.
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is classified as WHO Grade I or II. Rarely, a tumor contains
areas with mitotic activity, anaplasia, and necrosis, charac-
terizing it as a high-grade tumor.2,5,6 Moreover, some au-
thors use the presence of anaplastic histologic features or a
MIB-1 labeling index > 10% to define a high-grade
tumor.2,4,6,7

The diagnosis of ganglioglioma by using neuroimaging
(computed tomography and MRI) is mainly dependent on
the delineation of a solid or partially cystic mass.8,9 There
are focal calcifications in 35% of tumors and enhancement
with contrast material in 50%.5,8,9 The signal intensity is
non-specific and it is usually heterogeneously hyperin-
tense on T2-weighted images, while iso- or hypointense
on T1-weighted images.9,10 Most gangliogliomas show
some contrast enhancement; however, there are too few
cases of anaplastic ganglioglioma to establish parameters
to differentiate the low- and high-grade categories.11

The relationship betweenpineal ganglioglioma and tumor
markers seems to be nonspecific, as only two reports have
documented serum AFP and β-hCG, and no reports have
documented CSF markers. Tokoro et al.12 reported a single
case of ganglioglioma with elevated serum AFP level. How-
ever, Chang4 described a female patient with premature
thelarche related to a pineal ganglioglioma for which serum
AFP and β-hCG levels were normal. In the present case,
serum, and CSF marker levels were normal.

Surgery plays an important role in the treatment of
gangliogliomas. Luyken et al.4 reported a 7.5-year recur-
rence-free survival rate of 97% in a series with 79% of gross
total resection, only 5 patients had tumor recurrence
between 7 months and 3 years after surgery, and 3 (2%)
of these patients had histologic signs of malignant pro-
gression, including 2 patients who had histologically
confirmed glioblastoma. Lang et al.,13 described a 5-year
and 10-year survival rate of 89% and 84%, respectively, and
a recurrence rate of 16% in supratentorial gangliogliomas
that underwent subtotal resection. In a review, DeMarchi
et al.2 reported a worse prognosis for anaplastic ganglio-
gliomas treated with surgery alone. However, there is
insufficient data supporting the indications and timing
for radiotherapy and chemotherapy.2,6 Scoccianti et al.6

reported an indication for conformal radiotherapy to the
operative bed plus a 10-mm safety margin. In the present
case, we employed adjuvant therapy based on current
treatment standards for other high-grade gliomas aimed
at an extended recurrence-free survival.

Conclusion

This report describes a very rare case of a 32-year-old woman
with anaplastic ganglioglioma of the pineal region, which
tested negative for biomarkers. The surgical approach
achieved gross total resection of the tumor in a challenging
location. However, given the rarity of anaplastic ganglioglio-
mas, there is a lack of information regarding adjuvant
treatment.
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