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Abstract

Glioblastoma multiforme (GBM) is a highly aggressive and malignant tumor that can arise in the central nervous system,
including the spinal cord. We presented two cases of GBM in spinal cord and cerebellum, respectively. First, 36-year-old female
who presented to our clinic with a two-month history of progressive lower and upper extremities weakness and numbness.
He also reported difficulty with urination and defecation. Second patient was 19 years-old-man with history of extremities
weakness and neck pain. MRI demonstrated enhanced intra-medullary tumor in cervical spine. Both patients underwent
surgical resection, followed by radiation therapy and chemotherapy. Further researches are needed to identify optimal

treatment strategies and improve outcomes for patients with GBM in the spinal cord. Close monitoring and follow-up care are

essential to manage potential complications and optimize quality of life for affected individuals.
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Abbreviations: GBM: Glioblastoma Multiforme;
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Introduction

Glioblastoma multiforme (GBM) is a malignant tumor that
canariseinthe spinal cord. Despiteits rarity, itis an aggressive
cancer that progresses rapidly and can metastasize to other
parts of the body [1]. GBM in the spinal cord can manifest
with range of symptoms, including sensory disturbances,
motor weakness, and bowel and bladder dysfunction. The
diagnosis of GBM in the spinal cord is usually based on
imaging studies, such as magnetic resonance imaging (MRI),
and confirmed by biopsy [2]. The primary types of spinal
cord tumors that are commonly found are astrocytomas and
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ependymomas. Spinal cord tumors are classified into two
main types, namely astrocytomas and ependymomas [3].
While ependymomas are more commonly seen in adults,
astrocytomas are frequently diagnosed in children [4]. Among
the primary spinal cord tumors, glioblastoma multiforme
(GBM) of the spinal cord is a rare subtype and accounts for
only 1.5% of cases [5]. Primary spinal cord tumors can be
treated with various therapies, including radiation therapy
alone or in combination with chemotherapy, surgery alone,
surgery with adjunct therapy, and palliative therapy [6].
Unfortunately, the prognosis for patients with primary spinal
cord glioblastomas is generally poor, with less than 200 cases
reported in the literature as of April 2017 [7]. A review of
190 documented cases of primary GBM of the spinal cord
in the National Cancer Database found that the median
survival time was 11.2 months [8-12]. Despite their rarity,
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glioblastomas in the cerebellum pose unique challenges for
diagnosis and treatment due to the complex anatomy and
function of this brain region. The cerebellum is responsible
for motor coordination and balance, and any disruption
to its normal function can have significant consequences
for a person’s quality of life [13]. Symptoms of a cerebellar
glioblastoma may include headaches, nausea, vomiting,
difficulty with balance and coordination, and changes in
vision or hearing. Diagnosis typically involves imaging studies
such as MRI or CT scans, followed by a biopsy to confirm the
presence of a glioblastoma. 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. The
aim of this article is to provide an overview of glioblastoma
multiforme (GBM) in the spinal cord, including rare cases
and their manifestations, diagnosis, and treatment options.
The article will also discuss the prognosis for patients
with primary spinal cord glioblastomas and highlight the
challenges associated with the diagnosis and treatment of
glioblastomas in the cerebellum.

Case Presentation

Case 1l

The patient was a 36-year-old female who presented to
our clinic with a two-month history of progressive lower and
upper extremities weakness and numbness. He also reported
difficulty with urination and defecation. The patient had a no
past medical history and otherwise healthy. He denied any
history of trauma or recent illness.

Physical examination revealed 3/5 strength in the
lower and upper extremities, with reduced sensation to
light touch and pinprick below the T2 level. The patient
had a normal gait and no abnormalities in upper extremity
strength or sensation. He had no cranial nerve deficits, and
mental status was normal. The patient was referred to our
hospital for further evaluation and treatment. MRI of the
cervical spine revealed an enhancing mass lesion at the C1-
C7 Level with significant spinal cord compression (Figure
1). The lesion appeared to be arising from the spinal cord
itself, with no significant extension into the surrounding
tissues. Brain MRI revealed no mass lesion. Given the
concerning imaging findings, the patient underwent a
spinal cord biopsy. Pathology revealed a high-grade glioma
consistent with GBM. A surgical procedure was carried
out to perform a laminectomy of C1-C7 and debulk an
intramedullary mass. The tumor could not be completely
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removed due to its nature.

Figure 1: Preoperative sagittal and axial MRI with
contrast of the cervical spine; significant for enhancing
mass from C1-C7 measuring 60 mm craniocaudal span
(First patient).

Case 2

The patient was a 19-year-old male who presented to
our clinic with a one-month history of progressive lower and
upper extremities weakness and numbness with neck pain.
The patient had a no past medical history and otherwise
healthy. Physical examination revealed 4/5 strength in the
lower and upper extremities. The patient had abnormalities
in upper extremity strength and light sensation. He had no
cranial nerve deficits, and mental status was normal. The
patient was referred to our hospital for further evaluation
and treatment. MRI of the cervical spine revealed an
enhancing mass lesion at the C1-C4 Level with significant
spinal cord compression (Figure 2). The lesion appeared
to be arising from the spinal cord itself, with no significant
extension into the surrounding tissues. Brain MRI revealed
no mass lesion. Given the concerning imaging findings, the
patient underwent a spinal cord tumor resection. A surgical
procedure was carried out to perform a laminectomy of
C1-C4 and debulk an intramedullary mass. As we observed
during surgery total tumor resection was achieved.
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measuring 60 mm craniocaudal span (Second patient).

o

Figure 2: Preoperative sagittal and axial MRI with contrast of the cervical spine; significant for enhancing mass from C1-C7

Pathology

Both tumors specimens were referred to pathological
assessment. 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 3). Isocitrate dehydrogenase-1 (IDH1) was
not detected upon immunohistochemical staining (Figure 4).
Thesefindingsindicate 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 3: Neoplastic cells with vascular proliferation and
focal necrosis on hematoxylin and eosin stains (100x).

and chemotherapy, consisting of temozolomide. He initially
showed some improvement in neurological symptoms, with
increased lower extremity strength and sensation.

-

Figure 4: Negative immunohistochemical staining for
isocitrate dehydrogenase-1 (200x).

J

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
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Discussion

GBM in the spinal cord is a rare and challenging condition
to manage. The clinical presentation can vary widely, with
symptoms depending on the location and extent of the tumor
[13]. In this case, the patient presented with lower extremity
weakness and numbness, as well as bowel and bladder
dysfunction, which are common symptoms of spinal cord
compression.

Spinal cord tumors may arise within or near the spinal

cord, categorized as either primary or metastatic, and situated
intra-axially [14]. Primary spinal cord tumors account for
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a small percentage of all primary central nervous system
tumors, with roughly one third situated in the intramedullary
compartment [15]. Among adults, ependymoma is the
most common intramedullary spinal cord tumor, typically
presenting between the ages of 30 and 40. In children and
young adults, intramedullary spinal cord tumors are less
common, accounting for 1% to 10% of diagnosed central
nervous system neoplasms [16]. Astrocytomas are the most
common subtype among intramedullary spinal cord tumors
in this age group [17].

Our patient, at the age of 19, was diagnosed with high-
grade glioblastoma (GBM) after experiencing subacute
back pain that progressed to neurological deficits such as
urine retention and lower extremity motor weakness. The
presentation of back pain in a young adult is rare, and a
presentation of intramedullary giant cell GBM is even rarer.

Studies have shown that primary intracranial GBM has
a relatively high incidence of spinal metastasis, indicating
the need for spinal screening to detect early asymptomatic
spinal metastasis [18]. However, intracranial metastasis from
a spinal source is uncommon, with only a few reported cases
of primary GBM spinal cord tumors exhibiting metastasis to
the brain. MRI with T1- and T2-weighted sequences and/
or perfusion imaging can aid in identifying whether the
neoplasm is a primary lesion or a secondary metastasis [19].

A review of the National Cancer Database revealed that
primary spinal cord GBM had a greater mean survival of 11.2
months compared to primary cranial GBM, with a median
survival age of 9.2 months [20]. Among patients aged 18
to 65, a longer survival time of 13.2 months was reported
compared to patients younger than 18 and older than 65,
who had survival times of 11.9 and 3.9 months, respectively.
The reason for these differences remains unclear [21].

Upon further investigation of 95 patients with spinal
cord GBM who received various treatments between 2004
and 2014, it was discovered that the survival rate was not
significantly different among the five treatment options
studied, including radiation with or without chemotherapy,
surgery alone or with adjunct therapy, and palliative therapy
[22]. However, the study did reveal that complete or partial
resection of the spinal cord resulted in greater morbidity,
and that GBMs are highly infiltrative malignancies. The study
also found that overall survival was worse in patients under
18 years old compared to those between 18 and 65 years old,
but the possibility of recurrence was not investigated. [23].

Due to the rarity of primary spinal cord GBM, there is
limited information available about its management in the
literature. No clinical trials have been conducted to date for
the management of primary GBM spinal cord neoplasms
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[24]. Historically, spinal cord GBM has been treated similarly
to intracranial GBM, with a combination of radiation therapy
and temozolomide. Current management of these patients
involves a multimodal approach of surgery, chemotherapy,
and radiation therapy, which does not provide a cure for
spinal cord GBM but has been shown to improve the overall
quality of life for patients [25]. Diagnosis of GBM in the spinal
cord is typically confirmed through imaging studies and
biopsy. MRl is the preferred imaging modality for evaluating
spinal cord tumors, as it provides detailed information
about the location, size, and extent of the lesion. Biopsy is
necessary to confirm the diagnosis and determine the grade
of the tumor.

Nowadays, the standard treatment for spinal GBM
usually involves surgery, radiotherapy, and sometimes
chemotherapy. Although researchers have not found a
significant link between radiation and prognosis, many
people believe that radiation can increase survival time
in malignant spinal tumors [26]. The optimal dosage of
radiotherapy is uncertain, but it is almost always used.
Shirato et al recommended that radiation can be given in 2.5-
Gy fractions 4 times weekly to total doses of 40 to 50Gy over
4 to 5 weeks [27]. In some cases, higher doses (59.4 Gy) may
perform better in symptom improvement. However, total
radiation dosage must be controlled to minimize adverse
effects on growing and fertility, especially in teenagers [28].

Linsenmann T, et al. [29] 55-year-old woman who had a
tumor in the cranio-cervical junction, causing compression
of the medulla oblongata and resulting in hydrocephalus.
Based on the radiological findings, a tentative diagnosis
of meningioma was made. The tumor was removed
through microsurgery and subsequent histopathological
examination confirmed the presence of GBM WHO IV. The
patient underwent percutaneous radiotherapy and received
chemotherapy with temozolomide after the surgery. It is
important to consider GBM in the differential diagnosis of
cerebellar tumors [29]. The use of chemotherapy for spinal
GBM remains controversial, but a retrospective series of 8
cases showed that both TMZ and bevacizumab were useful
in improving survival. TMZ is generally used as adjuvant
therapy to surgery and radiation in spinal GBM [30]. For
patients with spinal GBM, it is recommended that TMZ be
used concomitantly during and after radiotherapy, but at
different dosages. In a study consisting of 6 patients, TMZ
seemed to prolong survival time of primary spinal GBM
[30]. However, both these patients revealed new intracranial
lesions during follow-up. Chamberlain and Johnston found
thatbevacizumab may have some effects in those who failed to
respond to radiation and TMZ therapy. Patients who received
either adjuvant radiotherapy or chemotherapy had a better
survival trend than those with surgery alone. Treatment for
GBM in the spinal cord typically involves a combination of
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surgical resection, radiation therapy, and chemotherapy.
However, the optimal management strategy remains unclear.
Despite aggressive treatment, the prognosis for GBM in the
spinal cord is generally poor, with a median survival time
of less than two years. Possible future directions could
include investigating novel targeted therapies, developing
more efficient drug delivery methods to the spinal cord, and
identifying genetic and molecular biomarkers that could
help personalize treatment approaches. The development
of animal models that accurately recapitulate the disease’s
characteristics could also aid in preclinical studies, and
clinical trials involving larger cohorts could help identify the
most effective treatment strategies. These efforts could pave
the way for improved outcomes and better quality of life for
affected individuals.

Conclusion

GBM in the spinal cord is a rare and challenging condition
that requires prompt diagnosis and management. Early
detection and aggressive treatment can improve outcomes
for affected individuals, but the prognosis remains poor.
Primary glioblastoma multiforme (GBM) in the spinal cord is
arare type of spinal cord tumor. Justlike primary cranial GBM,
the available treatment options are limited to neurosurgery,
radiation therapy, and chemotherapy. The effectiveness of
treatment for primary cranial GBM cannot be assumed to be
the same for primary spinal GBM. Hence, there is a need for
further research and exploration to develop more effective
therapies for GBM, especially for primary spinal GBM.
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