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Introduction 
Glioblastoma, also known as glioblastoma multiforme 
or GBM, is the most aggressive and deadliest form of 
glioma, with a median survival time of around 15 
months [1]. When glioblastoma occurs in the 
cerebellum, it is called cerebellar glioblastoma. 
Cerebellar glioblastoma is a relatively rare form of brain 
tumor, accounting for less than 5% of all primary brain 
tumors [2].  The symptoms of cerebellar glioblastoma 
can vary depending on the location and size of the 
tumor. Common symptoms include headache, nausea, 
vomiting, dizziness, difficulty walking or maintaining 
balance, and changes in vision or hearing. Because the 
cerebellum is located near the brainstem, which 
controls vital functions such as breathing and heart 
rate, cerebellar glioblastoma can also cause life-
threatening complications. The treatment of cerebellar 
glioblastoma typically involves a combination of 
surgery, radiation therapy, and chemotherapy [3]. 
However, due to the aggressive nature of this tumor, 
complete surgical resection is often difficult to achieve. 
In addition, cerebellar glioblastoma tends to spread 
rapidly to other parts of the brain, making it 
challenging to treat. As a result, the prognosis for 
patients with cerebellar glioblastoma is generally poor, 
and survival rates remain low despite advances in 

treatment [4]. Despite their rarity, glioblastomas in the 
cerebellum pose unique challenges for diagnosis and 
treatment due to the complex anatomy and function of 
this brain region. Diagnosis typically involves imaging 
studies such as MRI or CT scans, followed by a biopsy 
to confirm the presence of a glioblastoma [5]. Despite 
advances in treatment, the prognosis for GBM in the 
spinal cord remains poor, with a median survival time 
of less than two years. However, early detection and 
prompt treatment can help improve outcomes for 
patients with this condition. Close monitoring and 
follow-up care are essential to manage potential 
complications and optimize quality of life for affected 
individuals. Following, we will focus on rare case of 
young male with cerebellar mass which was diagnosed 
with GBM in further evaluation. 
 

Case Presentation 
 A 27-years-old male presents to the emergency 
department with a history of progressive headaches and 
vomiting for the past month. He reports a recent onset 
of difficulty with balance and coordination. His past 
medical history is unremarkable. On examination, the 
patient appears uncomfortable but is alert and 
oriented. He has mild dysarthria and nystagmus. There 
is no facial weakness or sensory deficit. The motor 
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system is intact, but he has ataxia and dysmetria on the 
left side. Cerebellar testing reveals bilateral dysmetria, 
dysdiadochokinesia, and intention tremor. 
Funduscopy is normal, and there is no papilledema. 
An MRI of the brain confirms the presence of a 2 cm x 
2.5 cm heterogeneously enhancing mass in the right 
cerebellar hemisphere with perilesional edema and 
hydrocephalus. (Figure 1A, 1B). Contrast-enhanced CT 
of the chest, abdomen, and pelvis shows no evidence of 
metastatic disease. A surgical procedure was carried out 
to perform posterior fossa craniotomy. Via 
transhemispheric approach, tumor was near totally 

resected. Microscopic analysis of the biopsy showed the 
presence of neoplastic cells with vascular proliferation 
and focal necrosis when viewed under hematoxylin and 
eosin stains (Figures 2). Isocitrate dehydrogenase-1 
(IDH1) was not detected upon immunohistochemical 
staining (Figure 3). These findings indicate the presence 
of giant cell glioblastoma, IDH wild-type, World Health 
Organization grade IV in the thoracic spinal cord. 
Genetic testing for mutant-type IDH1 was not 
performed on the tumor biopsies due to the negative 
IDH1 immunohistochemical staining.

 

 
Figure 1: Preoperative axial (A) and sagittal (B) MRI; significant for enhancing heterogenous mass in right cerebellum. 

 

 
Figure 2: Neoplastic cells with vascular proliferation and focal necrosis on hematoxylin and eosin stains (100×). 
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Figure 3: Negative immunohistochemical staining for isocitrate dehydrogenase-1 (200×). 

 
Postoperative MRI showed significant improvement in 
spinal cord compression, with no evidence of residual 
tumor. The patient was then started on a course of 
radiation therapy and chemotherapy, consisting of 
temozolomide. He initially showed some improvement 
in neurological symptoms, with increased lower 
extremity strength and sensation.  The patient 
undergoes a craniotomy and gross total resection of the 
tumor. The pathology report confirms the diagnosis of 
glioblastoma multiforme (GBM). The patient 
undergoes adjuvant radiation therapy and 
temozolomide chemotherapy. 
The patient has an uneventful recovery from surgery 
and completes radiation therapy and chemotherapy 
without significant complications. The patient is 
started on second-line chemotherapy but ultimately 
succumbs to the disease six months after the initial 
diagnosis. 
 

Discussion 
Glioblastoma (GBM) is the primary intracranial tumor 
that predominantly affects adults. Despite its potential 
occurrence across all age groups, a significant majority 
of cases affect individuals in their sixth decade with an 
additional surge observed among patients within their 
first decade. (6) Further epidemiological data suggests 
GBM is more common among males with a 2:1 ratio 
compared to females [7]. 
Infratentorial glioblastoma multiforme (GBM) is a rare 
occurrence, and only a small percentage of brain 
tumors (0.24 to 1.00%) present as cerebellar GBM [8]. 
Symptoms often include increased intracranial pressure 
such as headaches, nausea, vomiting and ataxia; other 
symptoms may consist of dizziness, neck pain and 
mental confusion [9]. Preoperative suspicion for 

cerebellar GBM usually tends to be low but certain 
imaging features on computed tomography or magnetic 
resonance imaging could aid in diagnosis over others 
like metastatic disease or anaplastic astrocytoma among 
adults [10. While the cause behind the infrequency of 
cerebellar GBMs remains unclear amongst most 
experts, one proposed theory suggests that malignant 
transformation happens less frequently in astrocytes 
located within the cerebellum when compared to those 
found elsewhere in the brain [11]. 
Despite the fact that cerebellar astrocytes are less prone 
to becoming malignant, there are several proposed 
factors that suggest radiotherapy may trigger the 
anaplastic progression of cerebellar astrocytic cells [12]. 
The link between radiotherapy and the development of 
malignant astrocytoma in the cerebellum remains 
uncertain. However, a study conducted by Maat-
Schieman et al. reported a case of midline cerebellar 
astrocytoma that occurred after radiotherapy following 
craniopharyngioma [13]. The transformation of 
pilocytic astrocytoma, medulloblastoma, and other 
posterior fossa midline tumors into GBM has also been 
reported. Nevertheless, demonstrating their malignant 
transformation is challenging since most of these cases 
received radiation therapy after the surgery [14]. 
CT with contrast enhancement is a crucial diagnostic 
tool for identifying cerebellar GBM. However, other 
diseases like metastases, abscess, and cerebellar infarcts 
can have similar imaging patterns to GBM, making it 
difficult to differentiate them [15]. Among adults with 
posterior fossa brain masses, metastatic tumors are the 
most frequent alternative diagnosis. Cerebellar GBMs 
are typically characterized by solid tumors that enhance 
contrast or central hypodensity indicating necrosis [16]. 
Researchers have discovered that cerebellar GBM 
patients usually have minimal peritumoral edema, and 
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CT scans can differentiate GBM from cerebellar 
metastasis through peritumoral edema or mass effect 
[17]. MRI has improved the accuracy of lesion 
characterization due to its high tissue resolution and 
minimal bone artifacts. Perfusion-weighted MR 
imaging can differentiate gliomas from metastases by 
examining the variations in vascularity and metabolite 
levels in the periphery of the tumor [18]. Gliomas have 
higher relative cerebral blood volumes in peritumoral 
areas than metastases. Spectroscopic MR examination 
reveals the presence of elevated choline levels in the 
peritumoral areas of gliomas, decreased NAA levels due 
to the loss of neuronal elements, and the presence of a 
lactate peak, all of which are indicators of a higher 
degree of malignancy frequently found in GBM [19]. 
On contrast enhanced T1 weighted images, an abscess 
presents a clear and slender enhancing rim. Meanwhile, 
diffusion weighted images exhibit an increase in signal 
intensity within the abscess, and the ADC map reveals 
a significant decrease in signal centrally [20]. It is worth 
noting that primary or metastatic neoplasms tend to 
appear as low signal on diffusion weighted images. 
Additionally, after infarction, contrast enhancement 
may occur 1 to 2 weeks later, known as the "fogging 
effect," possibly due to a reduction in edema and 
protein leakage from cell lysis. However, this lesion 
appears virtually normal on T2 weighted images [21]. 
Cerebellar and infratentorial GBMs share a similar 
biological behavior. However, young patients with 
cerebellar GBMs may have a better prognosis than 
those with supratentorial GBMs, similar to anaplastic 
astrocytomas (AAs), which have a longer survival time. 
It is worth noting that the median survival time for 
cerebellar GBMs is approximately 19 months [22]. 
When it comes to malignant glial tumors, it's always 
advisable to aim for a complete removal of the tumor. 
However, the infiltrative nature of glioblastoma often 
makes it challenging to achieve this goal [23]. Still, the 
infratentorial region poses a unique problem of 
brainstem invasion, which significantly affects the 
patient's prognosis [24]. In cases of tumor recurrence, it 
almost always happens locally, but there are rare 
instances of extra-cerebellar failure, such as spinal 
seeding through the CSF. Radiation therapy is an 
established treatment for malignant gliomas, but there's 
a debate about whether to deliver it solely to the 
posterior fossa, the whole brain, or the neuraxis [25]. 
The role of chemotherapy isn't entirely established, but 
it's the only reasonable complementary therapy for 
younger children. Considering that infratentorial 
glioblastomas have the same histological characteristics 

as supratentorial ones, using concomitant and adjuvant 
chemotherapy seems reasonable for its treatment. 
 

Conclusion 
Glioblastoma in the cerebellum is a highly aggressive 
and malignant brain neoplasm, characterized by a high 
degree of cellular proliferation, necrosis, and 
angiogenesis. It is the most common primary brain 
tumor in adults, accounting for 15-20% of all brain 
tumors, and carries a poor prognosis, with a median 
survival time of approximately 15 months. The 
diagnosis of glioblastoma in the cerebellum is based on 
a combination of clinical symptoms, neuroimaging 
studies, and histopathological examination. Research 
into the pathogenesis of glioblastoma in the cerebellum 
is ongoing, with a focus on identifying novel 
therapeutic targets and developing personalized 
treatment approaches. Clinical trials of targeted 
therapies, immunotherapies, and gene therapies are 
underway, with promising early results. Early detection 
and accurate diagnosis of glioblastoma in the 
cerebellum remain crucial for improving outcomes and 
increasing survival rates. 
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