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brain showed heterogeneous enhancement in the pineal region 
without pituitary tumor and leptomeningeal and ventricular 
dissemination (Fig. 1). Blood examination showed normal se-
rum levels of α-fetoprotein, β human chronic gonadotrophin 
and placental alkaline phosphatase. Cerebral angiography re-
vealed a vascular rich tumor fed by the posterior choroidal ar-
tery and arterial-venous shunting. In order to confirm the path-
ological diagnosis and remove the tumor, she underwent subtotal 
resection of the pineal tumor with craniotomy using the occipi-
tal transtentorial approach. In the intraoperative findings, the tu-
mor was soft and bled easily. It was easy to dissect the tumor from 
the splenium. We concluded that the tumor originated in the pi-
neal region, not in the splenium or midbrain. Finally, we per-
formed subtotal resection because it was very difficult to stop 
the bleeding in the left superior and lateral parts of the tumor. She 
exhibited no new neurological deficits after the surgical resection. 

Histopathological findings showed the feature of glioblastoma 
composed of poorly differentiated pleomorphic tumor cells with 
marked nuclear atypia and brisk mitotic activity (Fig. 2). Focal 
necrosis with pseudopalisading was found, and MIB-1 prolifera-
tion index was high (43.7%). Immunohistochemistry showed a 
positive reaction to the glial fibrillary acidic protein, S-100, nes-
tin, and INI-1. On the other hand, it showed a negative reaction 

INTRODUCTION

Glioblastoma multiforme (GBM) is the most common pri-
mary malignant tumor in the brain. Even though the best treat-
ment involves maximal surgical resection followed by adjuvant 
radiotherapy and chemotherapy, the median survival time is 
less than two years17). GBM often occurs in the cerebral hemi-
sphere, i.e., the frontal, temporal, and parietal lobes21). By con-
trast, the pineal region is a rare location for GBM. To our knowl-
edge, only eighteen cases of GBM in the pineal region have been 
reported1-5,7,8,10-15,18,19). In this case report, we aim to discuss the 
characteristics of GBM in the pineal region, and particularly the 
feature of spreading into the cerebro-spinal fluid space.

CASE REPORT

A 31-year-old woman with no previous history presented with 
persistent severe headache and repeated vomiting at a local 
clinic. MRI of the head revealed a pineal tumor with obstructive 
hydrocephalus. She was eventually transferred to our hospital for 
further treatment. She underwent an urgent ventricular-perito-
neal shunt. After the ventricular-peritoneal shunt, she improved 
dramatically. Subsequently, gadolinium enhanced-MRI of the 
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to synaptophysin and NFP-MH. After surgical resection, she was 
treated by radiotherapy with 60 Gy and daily administration te-
mozolomide (75 mg/m2) for forty-two days. Two months later, 
postoperative MRI showed no change of the residual tumor but 
leptomeningeal dissemination surrounding the brain stem and 
upper cervical spinal cord (Fig. 3). She continued with temozolo-
mide chemotherapy. Three months after surgery, she experienced 
severe lumbago and bilateral leg pain. Thoracico-lumbar MRI 

showed drop metastasis (Fig. 4). She and her family refused any 
additional treatment, and finally she died five months after the 
initial diagnosis.

DISCUSSION

GBM is categorized as grade 4 in the WHO scale, and is the 
most common malignant tumor in the brain, and often occurs in 
the cerebral hemisphere in adults21). On the other hand, the pineal 
region is a rare location for GBM. GBM in the pineal region was 
reported for the first time in 1954 by Ringertz et al.15). Since then, 
to our knowledge, only eighteen cases of GBM in the pineal region 
have been reported1-5,7,8,10-15,18,19). The presenting symptoms of 
GBM in the pineal region are related to obstructive hydrocepha-
lus, such as headache, nausea and vomiting, visual disturbance. 
Indeed, in many of the reported cases, including our case, ven-
tricular-peritoneal shunts were required. Secondly, the symptoms 
are related to the direct compression to the midbrain, i.e., Parin-
aud’s palsy. 

A summary of glioblastoma multiforme in the pineal region is 
presented in the Table 1. Among the nineteen cases of pineal GBM 
reported previously including our case, eleven patients were wom-
en and seven were men. The mean age was 42.5 years old (from 
5 to 68 years). While twelve out of all cases were mentioned con-
cerning the leptomeningeal dissemination, nine (75%) of them 

Fig. 1. Preoperative enhanced magnetic resonance images revealing a 
heterogenous enhancement of a pineal tumor with obstructive hydro-
cephalus. 

Fig. 2. Histopathological findings showing the feature of glioblastoma 
composed of poorly differentiated pleomorphic tumor cells with marked 
nuclear atypia and brisk mitotic activity and focal necrosis with pseudo-
palisading (H&E stain ×50).

Fig. 3. Postoperative enhanced magnetic resonance images revealing 
an enhancement surrounding the brainstem and the residual tumor in 
the pineal region after radiotherapy concomitant chemotherapy.

Fig. 4. Thoraco-lumbo-sacral enhanced magnetic resonance images re-
vealing spinal metastasis in the lumbar region (white arrows).
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exhibited leptomeningeal dissemination upon autopsy or radio-
logical findings using computed tomography (CT) and MRI. 
Concerning the spinal metastasis, four cases (25%) exhibited 
spinal metastasis; in the lumbosacral region in two, in the lower 
cervical and upper thoracic region in one, in the diffuse leptomen-
ingeal carcinomatosis in one. In our review of GBMs in the pineal 
region, four spinal metastases (25%) developed out of eleven cas-
es of pineal GBM. On the other hand, among the common GBMs, 
only 1.1% of all GBMs developed spinal metastases16). Symptom-
atic spinal metastases from GBM are rarely reported because 
most patients would not survive for the long time9). Further-
more, the interval between the diagnosis of the spinal metasta-
sis and death was 2 to 3 months20). This insight suggested that 
the site of pineal region may play an important role in the devel-
opment of spinal GBM metastasis and in the poor prognosis 
ofxe pineal GBM.

It remains controversial as to precisely when the spinal metas-
tasis occurs. Birbilis et al.2) pointed out the potential for increased 
spinal spread of tumor cells during craniotomy. On the other 
hand, Elliot et al.6) reported that the entry into the ventricle dur-
ing the craniotomy did not significantly influence either CSF 
tumor dissemination or survival time in the supratentorial GBM. 
While the mechanism of spinal metastasis, at least, remains 
controversial, the location of GBM, including the pineal region, 
intraventricular region, and adjacent to the ventricle, appears to 
be an important factor of the dissemination to the CSF.

CONCLUSION

The review of GBMs located in the pineal region indicated the 
poor prognosis and tendency for metastasis to the CSF, compared 
with common GBM. Neurosurgeons should pay attention to 
GBMs in the pineal region, not only as an important differential 
diagnosis among the pineal tumors, but due to the aggressive fea-
tures of leptomeningeal dissemination and spinal metastasis. 
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