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1. Introduction

The coexistence of a glioblastoma multiforme and a null
cell pituitary adenoma within the same patient is presented.
Although brain tumors are diagnosed in a slightly increasing
number of patients, due to a broader availability of computer
tomography and magnetic resonance imaging (MRI), the estimated
frequency of primary brain tumors per year is as low as about 6–8
patients/100,000 people. Moreover, simultaneous existences of pri-
mary brain tumors with different pathologies were described in
not more than 0.9% of all primary brain tumors, but the major-
ity of those cases were seen after radiotherapy or are associated
with familial tumor syndromes [1,3]. Furthermore it is known that
in phacomatosis syndromes, mesodermal and neuroectodermal
tumors can be seen together and occurrences of an ependymoma,
chromophobe pituitary adenoma and an astrocytoma in those
patients have been reported elsewhere [4]. But to our knowledge,
this is the only case with two intracranial tumors of an essentially
different histopathological nature within the same patient, who
does not suffer from any known germ line mutation.
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2. Case report

A 61-year-old patient was admitted to the outpatient depart-
ment suffering from severe headache, completely resistant to
analgesic drugs. He had a history of headache and easy fatigabil-
ity for two weeks. Nausea and vomiting started 3 days ago. The
patient neither had drinking nor smoking habits. No related familial
or past history was discovered. Cranial MRI revealed two different
types of intracranial tumors and the patient was admitted to our
hospital. On admission, his general examination, except being som-
nolent, was found to be normal. Neurological examination revealed
a bilateral primary optic atrophy and visual disturbances. Gadolin-
ium enhanced cranial MRI showed a right frontal tumor mass of
4.3 cm × 5.2 cm with perifocal edema, and yet another suprasel-
lar mass, which already had displaced the optic chiasm (Fig. 1).
Pre-operative laboratory analysis showed all pituitary hormones
within normal ranges, and no hormones were excessively secreted.
Medication with dexamethasone (24 mg daily) was begun. Treat-
ment was planned in a single stage, with a combined removal of the
frontal lesion and subsequent transcranial removal of the suprasel-
lar tumor.

Supratentorial tumor removal was performed through a right
fronto-temporo-sphenoidal (modified pterional) craniotomy. The
tumor consisted of hard nodular and cystic components and gross
total tumor removal was achieved. The suprasellar tumor was
subsequently removed through the same approach. The fibrous yel-
lowish tumor could be removed totally. Postoperatively, the patient
was cooperative and oriented with no new neurological deficit.
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Fig. 1. (a) Preoperative axial magnetic resonance imaging (MRI) of the brain showing a well defined sellar tumor with homogeneous contrast enhancement after gadolinium
(Gd) administration. (b) Sagittal contrast-enhanced T1-weighted MRI scan demonstrates a suprasellar extension of the pituitary adenoma and revealing a further mass
lesion in the right frontal lobe. (c and d) Axial and coronal Gd-MR images demonstrating the supratentorial mass lesion with ring-like enhancement, heterogeneous necrotic
appearance and dense vasogenic peritumoral edema, well compatible with a GBM.

Histological examination of the right frontal tumor revealed an
infiltration of the cerebral cortex and white matter. The tumor
was found to be highly cellular, composed of atypical astrocytic
cells with numerous mitoses (mitotic index: 0–1/high power field),
necroses and microvascular and endothelial proliferation (Fig. 2).
Primary antibodies were positive for EGFR, p53 (group 3), Ki-67
(10–15%), Olig2, and GFAP but negative for P16, VEGF, PTEN and
mutated IDH1. The histologic diagnosis was glioblastoma (GBM),
grade IV (WHO, 2007). The MGMT promoter was methylated in
80–100%.

The suprasellar tumor consisted of monotonous and chromo-
phobe cells with eccentric, hyperchromatic nuclei and polygonal
cytoplasm. There were numerous PAS positive glycoprotein parti-
cles. The markers for the primary antibodies were positive for GFAP,
synaptophysin, Ki-67 (%0–2), S-100, and LH but negative for EGFR,
p53 (group 0), GH, PRL, TSH, ACTH, FSH and Pan-Ck. Histopatholog-
ical diagnosis was null cell pituitary adenoma (FSH−; LH+; TSH−).

Dexamethasone therapy was tapered and the patient was
referred to endocrinological consultation for hormone replacement
therapy. The patient was discharged on day 8 with recommenda-
tion of adjuvant radio-chemotherapy.

3. Discussion

Coexistences of endodermal and neuroectodermal tumors, as
in our patient, are quite uncommon. In phacomatosis syndromes

disease like neurofibromatosis type 1, mesodermal and neu-
roectodermal tumors are reported to occur in the same patient
simultaneously. In this disease, there are common characters in
chromosome 1, 6, 16, 22 mutations, which play an important role
in tumorigenesis. Comparably, a p53 gene mutation is frequent in
pituitary adenomas but also plays a crucial role in the pathogene-
sis of all brain tumors. Although the glioblastoma was p53 positive
in our case, immunohistochemical staining of the pituitary tumor
specimen revealed negative reaction with this nuclear oncoprotein.
Glioblastomas are divided into two groups: primary GBM originate
from neural stem cells, whereas secondary GBM occur by malig-
nant transformation of astrocytomas. In GBMs p53 gene mutations,
hypermethylations of the MGMT gene promoter, loss of 1p/19q
chromosome heterozygosity, overexpression of the MDM2 proto-
oncogene, deletion of chromosome 10, and mutations of isocitrate
dehydrogenases 1/2 are common. In our case the immune markers
for the nuclear p53 oncoprotein were positive. Besides overex-
pression and amplification, in GBM there are also mutations at
the signal transduction pathways of platelet derived growth fac-
tor, vascular endothelial growth factor, transforming growth factor
�/�, hepatocyte growth factor and epidermal growth factor. In our
case, immune markers for VEGF were negative, but EGFR mark-
ers were positive. Activation of the intracellular PI3K/Akt/mTOR
signaling pathway, which may be overactive because of a PTEN
deficiency, leads to reduced apoptosis and increased tumor prolif-
eration. Gene mutations or deletions of the tumor suppressor CDKN
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