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Abstract 

Objective: To report a unique case of cerebellopontine angle glioblastoma with concurrent 

spinal cord involvement.  

Background: Glioblastoma (GBM) is the most common primary malignancy of the central 

nervous system (CNS), comprising 46.6% of all CNS malignancies. By anatomic location, 

cerebellopontine angle (CPA) GBMs are exceedingly rare. To our knowledge, the following case 

represents the tenth reported case of CPA GBM and the first with a corresponding spinal cord 

tumor on presentation. 

Methods: Retrospective chart review was conducted for a patient with CPA GBM. The patient 

consented to the publication of her diagnostic studies. 

Result: A 43-year-old female presented with a 3-month history of right ear hearing loss. Brain 

magnetic resonance imaging (MRI) demonstrated a right CPA mass as well as a cervical spinal 

cord mass of unknown histology. Pathology showed GBM, IDH wildtype and negative for the H3 

K27M mutation, while the cervical spinal cord lesion was not amenable to biopsy. She received 
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proton beam therapy with 60 Gy to the GBM and 50.4 Gy to the spinal cord tumor in 30 

fractions each with concurrent Temozolomide. She received 2 cycles of adjuvant Temozolomide 

prior to her demise due to progressive disease.  

Conclusion: There are four possible origins of CPA glioblastoma: the cerebellum, brainstem, 

root entry zone of cranial nerve VIII, and heterotopic glial cells of the leptomeninges. Prognosis 

does not appear to depend on tumor origin. Outcomes are likely optimized by maximal safe 

resection followed by radiation and concurrent Temozolomide. Spinal cord involvement of 

malignant tumors can significantly adversely affect survival outcomes in such patients. 

 

1. Introduction 

Glioblastoma (GBM) is the most common primary malignant tumor of the central nervous system 

(CNS), comprising 46.6% of all CNS malignancies [1]. By anatomic location, the posterior fossa is a 

relatively uncommon location of GBM. A study of the Los Angeles County Cancer Surveillance 

Program shows the highest incidence for GBMs was in the frontal lobe, while the lowest incidence for 

GBM occurred in the posterior fossa (defined as tumors of the ventricular system, brainstem, 

cerebellum, and CPA (cerebellopontine angle)) [2]. CPA GBMs are exceedingly rare such that to our 

knowledge, the following case represents the tenth reported case of CPA GBM and the first with a 

corresponding spinal cord tumor on presentation. 

2. Case 

A 43-year-old female presented with a 3-month history of hearing loss in the right ear. A brain MRI 

in December 2015 showed a right CPA mass deemed to be acoustic neuroma and an expansile 

cervical spinal cord mass of unknown origin. She did not receive contrast at the time due to her 

pregnancy. She was lost to follow up and presented in December 2016 with dizziness and bilateral 

hand numbness that led to a repeat brain MRI with contrast, which showed progression of the brain 

tumor and areas of enhancement at the C3-C4 levels. (Figure 1). She underwent subtotal resection of 

the right CPA mass in January 2017 as a gross total resection was deemed unsafe by her surgeon. 

(Figure 2). Pathology demonstrated the lesion to be a GBM (IDH wild-type, MGMT promoter 

unmethylated, and absent H3 K27M mutation). The cervical spinal cord lesion was not amenable to 

biopsy due to the location. After resection, she had further neurological worsening. Neurologic exam 

showed dysarthria, decreased right hearing, hypotonia of the right arm, bilateral hip flexor weakness, 

right appendicular dysmetria, upper motor neuron signs on the right, and a wide-based ataxic gait. 

She received proton beam therapy to both the CP angle mass and the cervical spine mass, as the 

cervical spine mass was also treated as if it were GBM. She received 60 Gy to the brain tumor in 30 

fractions and 50.4 Gy to the spinal cord tumor in 30 fractions with proton beam therapy. She received 

concurrent Temozolomide at 75 mg/m2 during the 30 fractions of proton beam XRT. Post radiation 

MRI of the brain and spine showed decreased size of the enhancing right CPA mass; however, there 
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was increased size of the enhancing, expansile mass in the cervical cord extending from C2 to C7 

(Figure 3). She initially deferred adjuvant monthly Temozolomide, opting for a holistic approach 

instead. 

 

Figure 1 (A) Axial gadolinium enhanced brain MRI demonstrating a right cerebellopontine 

angle mass in December 2016 prior to surgical resection. (B) Sagittal MRI of the Cervical 

spine with gadolinium in December 2016 demonstrating areas of enhancement at the C3 

C4 levels. (C) Axial T2/FLAIR demonstrating extensive edema in the right cerebellopontine 

angle extending into the brainstem and the cerebellum.  

 

Figure 2 Post-operative axial T1 post contrast brain MRI demonstrating subtotal resection 

of the right CPA mass.  



OBM Neurobiology 2019; 3(1), doi:10.21926/obm.neurobiol.1901018 

 

Page 4/10 
 

 

Figure 3 (A) Axial gadolinium enhanced brain MRI after completion of proton beam 

radiation. (B) Sagittal gadolinium enhanced cervical spine MRI after completion of proton 

beam radiation. 

In August 2017, follow-up MRI of the brain and spine showed increased size of both the brain and 

cervical cord lesions. She started adjuvant Temozolomide at a dose of 200 mg/m2. Following two 

cycles of adjuvant Temozolomide, she developed new complete right lower motor neuron type facial 

palsy as well as worsening of her gait ataxia, sensory loss, and appendicular dysmetria. MRI of the 

brain and cervical spine showed further progression (Figure 4). Bevacizumab was then recommended. 

However, the patient had rapid clinical decline and died prior to initiation of Bevacizumab.  

 

Figure 4 (A) Axial gadolinium enhanced MRI of the brain showing increase in the size of 

the right cerebellopontine angle mass after completion of 2 cycles of adjuvant 

Temozolomide. (B) Sagittal gadolinium enhanced MRI of the cervical spine demonstrating 

expansile mass in the cervical spine after completion of 2 cycles of adjuvant 

Temozolomide. 
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3. Discussion 

This is the tenth reported case of CPA GBM, and the first with a corresponding spinal cord tumor 

on presentation. Of the ten cases, this is the second case to undergo administration of 

Temozolomide, and the first to undergo off label use of proton beam therapy. This case is also 

unusual due to the longer survival of the patient despite being untreated for a year. A summary of the 

clinical characteristics of these cases are listed in Table 1. Nearly all cases presented within three 

months of symptom onset. The most common symptoms were headache, nausea, vomiting, hearing 

loss, and gait disturbance. The most common signs were ataxia and cranial nerve dysfunction.  

A tumor can occupy the CPA in one of two ways. First, it can extend from heterotopic glial nests of 

the meninges in a process known as primary leptomeningeal gliomatosis [3]. Second, it can grow 

exophytically from the brain parenchyma and gain access to the CPA by passing through the foramen 

of Luschka [4]. Of the ten cases, one originated from primary leptomeningeal gliomatosis, four tumors 

arose from the cerebellum, and the remainder arose from either the brainstem parenchyma or the 

root entry zone of cranial nerve VIII. The root entry zone of a cranial nerve is the extension of glial 

tissue proximal to Schwann cell insulation. The root entry zone of cranial nerve VIII is by far the 

longest of the cranial nerves measuring roughly 10 mm in length [4]. This would suggest that cranial 

nerve VIII has the highest risk for tumorigenesis amongst the cranial nerve root entry zones. 

Ultimately, there does not appear to be a difference in prognosis based on tumor origin in this small 

sample. 

Histologically, four of the ten cases were made up by an uncommon variant of glioblastoma known 

as giant cell GBM, which is seen in only one percent of all GBM cases [5]. Giant cell GBMs are 

characterized by multinucleated giant cells with abundant cytoplasm, and tend to occur in younger 

patients. Of the four cases of giant cell GBM, all occurred in patients younger than 30, but this did not 

render improved outcome. It is unclear why the giant cell GBM variant would have a predilection for 

the CAP [5]. 
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Table 1 Summary of reported cases of cerebellopontine angle glioblastoma. 

Author 

(year) 

Age 

(years), 

Sex  

Symptoms Signs 

Symptom 

Duration 

(months) 

Involved 

Side 

Tumor 

Origin 
Histopathology Surgery Radiotherapy Chemotherapy 

Post-op 

follow-up 

Ahn et al 

(1997) 
79, M GD, HL, NV A, N, CN 3 Left Cerebellum GBM STR No No 

Died, 3 

weeks 

Swaroop et 

al (1997) 
22, M GD, HL, FP A, N, CN 12 Right Brainstem GCGBM Biopsy Yes  No NA 

Jindal et al 

(2006)  
15, F HA, NV A, CN, PL 2 Left Cerebellum GCGBM GTR Yes No 

Stable, 3 

months 

Kasliwal et al 

(2006) 
11, NA 

GD, HA, NV, 

AP, VL, FW  

A, CN, 

PL, HP 
0.5 Right Cerebellum GCGBM Biopsy No No 

Died, 2 

months 

Rasalingam 

et al (2008) 
9, M 

GD, HA, DV, 

FV, ED 

A, N, CN, 

PL 
0.5 Right Brainstem GBM STR No No 

Died, 2 

months 

Wu et al 

(2011) 
60, M HL, DA, DP CN 2 Left CN VIII GBM STR No No 

Died, 2 

months 

Salunke et al 

(2012)  
59, M 

GD, HL, HA, 

NV, FW 

A, CN, 

PL, HP 
3 Right 

Brainstem 

or CN VIII 

GBM 

GBM STR Yes No NA 

Taraszewska 

et al (2013) 

29, F (NF1 

patient) 
HA, NV A, N, HP NA Bilateral  PLG GCGBM STR No No Died, 7 days  

Matsuda et 

al (2014) 
69, M FP 

Normal 

exam 
NA Right Cerebellum  GBM STR 60 Gy Temozolomide 

Stable, 24 

months 

Present Case 42, F 
HL, NV, PA, 

DZ 

A, CN, 

BP, HR 
3 Right 

Brainstem 

or CN VIII 

GBM 

GBM STR 

60 Gy to 

brain, 50.4 Gy 

to spinal cord 

Temozolomide 
Progression

, 8 months 

NA = not available 

HL = hearing loss, GD = gait disturbance, NV = nausea, vomiting, HA = headache, FP = facial pain, AP = abdominal pain, VL = vision loss, FW = focal 

weakness, DA = dysarthria, DP = dysphagia, PA = parasthesia, DZ = dizziness, DV = double vision, FV = fever, ED = ear discharge 

A = ataxia, N = nystagmus, CN = cranial nerve palsy, PL = papilledema, HR = hyperreflexia, HP = hemiparesis, BP = bilateral paresis. GBM = glioblastoma, 

GCGBM = giant cell glioblastoma, PLG = primary leptomeningeal gliomatosis. 
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Primary GBMs arise de novo and render a relatively poor prognosis when compared to secondary 

GBMs, which develop from lower grade gliomas. Hallmark features of primary GBMs include absence 

of mutations in IDH1 and TP53. Mutations of IDH1 and TP53 are more often associated with 

secondary GBMs. The molecular characteristics of the ten cases are listed in Table 2. Testing for IDH1 

and TP53 mutations was scant overall. Of the two cases that were tested for IDH1 mutation, both 

showed absence of this mutation. Of the four cases that were tested for TP53 mutation, two showed 

absence of this mutation. Overall, further investigation is required to determine the prevalence of 

primary versus secondary GBMs at the CPA. Methylation of the promotor region of the DNA repair 

gene, MGMT, renders improved response to Temozolomide. The present case had an unmethylated 

promoter region. No other cases reported MGMT status. This patient’s tumor was negative for NF1 

and NF2 mutations.  

Table 2 Molecular characteristics of reported cases of cerebellopontine angle glioblastoma. 

Author 
(year) 

Age (years), 
Sex  

Histopathology  GFAP  
TP53 
mutation 

 IDH1 
R132H  

MGMT 
H3 
K27M 

ATRX 
mutation  

TERT 
mutation 

Ahn et al 
(1997) 

79, M GBM 
       

Swaroop et 
al (1997)  

 22, M GCGBM 
       

Jindal et al 
(2006) 

15, F GCGBM + 
      

Kasliwal et 
al (2006) 

11, NA GCGBM 
       

Rasalingam 
et al (2008)  

9, M GBM + 
      

Wu et al 
(2011) 

60, M GBM + + 
     

Salunke et 
al (2012)  

59, M GBM + 
      

Taraszewsk
a et al 
(2013)  

29, F (NF1 
patient) 

GCGBM, PLG + + 
     

Matsuda et 
al (2014) 

69, M GBM + - wt 
    

Present 
Case 

42, F GBM + - wt UM - - + 

Legend 

UM = unmethylated, wt = wild type 

The most common tumor of the CPA is vestibular schwannoma, comprising 80% of CPA tumors [6]. 

Since treatment for vestibular schwannomas and GBMs differ greatly, it is important to distinguish 

the two radiographically and histologically. Posterior fossa GBMs are characterized by ill-defined 

tumor margins, peritumoral edema, and moderate to marked ring-like enhancement with gadolinium 

contrast [7], which was noted in this patient. Vestibular schwannomas are homogenously enhancing 

rather than ring-enhancing in 67% of one case series [8], cystic schwannomas, however can show ring 

enhancement. Thus, it is important that gadolinium contrast be administered whenever possible to 
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help distinguish between these two tumor types. Diffusion restriction, when present may suggest 

central nervous system involvement of lymphoma [9]. These radiographic distinctions may be critical 

in determining the urgency of obtaining a histologic diagnosis as well as planning future treatments 

and determining prognosis. 

Regarding outcome, three of the ten cases reported survival at three months post-surgery (see 

Table 1). The first case was of a 15-year-old girl who presented two months after symptom onset with 

left cerebellar giant cell GBM. She underwent gross total resection and radiotherapy [10]. No other 

case underwent gross total resection. The second case was of a 69-year-old man with a right 

cerebellar GBM who underwent subtotal resection, radiotherapy, and chemotherapy with 

Temozolomide [11]. The third case (the present one) had similar intracranial tumor management to 

the second case except for the proton beam therapy in our case compared to standard XRT in the 

second case. Also, the presumed cervical spinal cord GBM complicated management. Proton beam 

therapy for intracranial GBMs have shown relative sparing of healthy brain tissue, while its safety and 

efficacy in spinal cord GBM have not been studied [12]. In the present case, post radiation MRI 

showed decreased size of the intracranial mass but increased size in the cervical cord mass. 

The utility of Temozolomide in spinal cord GBMs are not well studied. In a systematic review of 

patients with primary spinal cord GBMs, there was no significant difference between patients treated 

with Temozolomide compared to patients who received other treatment modalities, though there 

was a trend toward improved median overall survival (16 months to 10 months) in the Temozolomide 

group [13]. In this small sample of patients with CPA GBMs, resection followed by radiation and 

Temozolomide rendered the best outcome. 

4. Conclusion 

We report the tenth case of GBM of the CPA and the first with a corresponding spinal cord tumor 

on presentation. There are four possible origins of CPA GBM: the cerebellum, brainstem, root entry 

zone of cranial nerve VIII, and heterotopic glial cells of the leptomeninges. Prognosis does not appear 

to depend on tumor origin. We recommend maximal safe resection followed by radiation and 

Temozolomide, although the efficacy of standard XRT compared to proton beam radiotherapy has not 

been definitively determined. The added component of this patient’s spinal cord tumor likely 

significantly contributed to her poor outcome. 
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