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Primary spinal glioblastoma is a rare and aggressive entity with poor prognosis. With less than 200
reported cases the specific guidelines for the treatment of these cases are not yet formulated. Even
with different treatments like radiotherapy, surgery and chemotherapy the survival is poor. We report
a case of 10 year old female with spinal Glioblastoma Multiforme (sGBM) with cerebral and spinal
deposits treated with radiotherapy and chemotherapy at our institute. Since this was a rare
presentation we were keen on giving the best possible treatment to the patient. Literature review was

done to assess the available treatment options. This review primarily focuses and gives insights in
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managing this rare entity with scientific approach.
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INTRODUCTION

GBM (Glioblastoma) is extremely aggressive tumour with
very poor prognosis. Astrocytoma is the most common
primary tumour of the central nervous system (Cohen et al.,
1989). Spinal cord astrocytomas comprise ~1% of all primary
central nervous system tumours and 6 to 8% of all spinal cord
tumours (Johnson et al., 1987), Spinal intramedullary tumours
account for 5% of all spinal cord tumours (Balériaux et al.,
1999), Of these, ~30% are tumours of low grade malignancy,
including slow-growing astrocytomas and ependymomas.
Glioblastomas (GBMs) represent ~7.5% of all intramedullary
gliomas and 1 to 3% of all spinal cord tumours (Medhkour et
al., 2005 and Ciappetta et al., 1991). It was seen that spinal
GBM is most commonly found in cervical or cervicothoracic
region in >60% of cases (Cohen et al., 1989; Asano et al.,
1990; Grisold ef al., 1981 and Guidetti et al., 1981). Even with
aggressive management, these tumours are generally
associated with a dismal outcome.

Case Report

A 10 year old female presented at our institute with pain in
upper back and progressive weakness in both lower limbs
since 2 month. She was initially evaluated at local private
hospital.
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MRI of spine revealed moderately enhancing T2 hyper intense
cervicodorsal fusiform cord enlargement from C6 to D3 level
with associated widening of spinal canal and vertebral margins
and hydromyelia extending up to D11 level with enhancing
nodular T2 hyper intense deposits along the ependymal lining
of central canal at D6-D7 level. Computed Tomography (non -
contrast) scan of brain did not revealed any significant
abnormality. Patient underwent C7-D3 laminectomy with
tumour decompression under general anaesthesia at private
hospital. Post-operative histopathology was conclusive of
glioblastoma multiforme WHO grade IV and patient was
referred to our hospital for further treatment. On initial
examination she had paresis of both lower limbs, power 0/5,
crude touch and pain sensation was present, soft touch
sensation was absent and plantar extensor reflex with left sided
facial palsy. Her bladder and bowel sensations were intact. In
view of previous history and recent examination finding
thorough metastatic work up was done at our institute. Post-
operative contrast enhanced MRI of brain and whole spine was
done. There was T2 hyper intense intramedullary lesion with
iso to hyper intensity on T1 weighted images in cervicodorsal
cord from the level of C5 up to D1 vertebra with posterior
extrusion of the lesion through laminectomy defect Multiple
T2 iso to slightly hyper intense nodular deposits were seen
along the fibres of cauda equina with post contrast
enhancement (Figure 1). MRI brain revealed mixed hypo and
hyper intense lesion on T2 weighted images in right temporal
lobe along the horn of lateral ventricle measuring 12 X 12 mm
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with mild adjacent parenchymal edema. Another enhancing
lesion is seen in frontal horn of left lateral ventricle with T2
hyper intense signal intensity in adjacent anterior corpus
callosum. Meningeal enhancement was noted along the skull
base with post contrast enhancement (Figure 2). Cerebrospinal
fluid (CSF) analysis was negative for malignant cells. Chest
radiograph and ultrasonography of the abdomen was normal.
Histopathology review confirmed the diagnosis of spinal
GBM. The patient was started on radiotherapy to the spinal
primary lesion and also to deposits in cauda equina and brain
(54Gy/30#). She also received concurrent chemotherapy with
Temozolamide (75mg/m®) daily with adequate supportive care.
The patient improved significantly after the treatment.

Figure 1. T1 Post Contrast image
a. Showing primary lesion in cervicodorsal spine (yellow arrow)
b. Showing deposits in cauda equine (yellow arrows)

Figure 2. T1 Post Contrast image
a. Brain deposits in corpus callosum and ependyma and
meningeal enhancement (red arrow)
b. Right temporal lobe (yellow arrow)
¢. Left ventricle (yellow arrow)

DISCUSSION

Intramedullary GBM is an extremely rare entity. Most of the
cases of Spinal GBM are from the drop metastasis from brain
primary and in some cases it occurs as a primary lesion in
spinal cord. Most of the cases reported in literature are below
30 years of age. Malignant astrocytomas spreads mostly via the
leptomeningeal route (Cohen et al., 1989; Ciappetta et al.,
1991). Metastasis from intracranial GBM along the spine
occurs in approximately 25% of cases, but the reverse process
is extremely rare (Cohen et al., 1989; Balériaux et al., 2005),
The high rate of leptomeningeal spread has been attributed to
the relatively thin parenchyma in the spinal cord, and hence,
the shorter distance to the subarachnoid space (Reimer et al.,
1985). MRI is considered the gold standard imaging modality
to diagnose intramedullary tumors, and Gadolinium-enhanced

MRI of the entire neuroaxis is advocated to rule out cranial
metastasis, evaluate treatment efficiency, and detect local
relapse. (Mori et al., 2012; Bonde et al., 2008; Stecco et al.,
2005) Rarely the extra neuronal spread of the disease is noted
most commonly involving the lungs, lymph nodes, bone, liver
and pleura (Russell er al., 1998). With improvements in
treatment of primary GBM including surgery, chemotherapy,
radiation and standard of care the incidence of extraneural
metastases has increased exponentially (Rory Goodwin et al.,
2016). Direct access via dural vessels to extrameningeal tissue
is considered the most likely path in the development of
extraneural metastases (Beauchesne et al., 2000), which is
potentially initiated by surgical intervention. Potential cause of
spread is via direct invasion through the duramater and bone
and cellular migration via ventricular drainage tubes
(Maccauro et al., 2011; Rajagopalan et al., 2005). The
presence of extraneural metastases is defined by criteria set
forth by Weiss et al. (Weiss et al., 1995). Hence it is also
recommended to do Computed Tomography (CT) scan of
thorax and abdomen to detect extraneuronal metastasis at
initial diagnosis and also in subsequent follow up as per
clinical judgments.

The published literature shows the survival of 6 to 16 months
in spite of the best available treatment options including
surgery, radiotherapy and chemotherapy (Rajagopalan et al.,
2005 and Kopelson et al., 1982). Posterior approach via
laminectomy or laminoplasty is considered as standard surgical
therapy (Bedjan Behmanesh ef al., 2017). In some cases due to
poor general condition surgery may not be possible and
attempts to obtain a biopsy should be done before starting any
other treatment. Some reports have shown that surgical manip-
ulation of GBM does not increase the tumour seeding into the
CSF (Bedjan Behmanesh et al., 2017). In a reported series
median survival time from operation to death was 6.5 months
with a range of 0.5 to 10 months. The median survival time
from onset of symptoms until death was 10.94 months with a
range of 2 to 26 (Péter Banczerowski et al., 2003). Unlike
other tumors no association was seen between survival and
degree of resection of malignant spinal gliomas (McGirt et al.,
2008; Sandler et al., 1992 and Lam et al, 2012). In a
population-based study, Wolff et al. (Wolff et al., 2012),
published that Gross Total Resection (GTR) was associated
with higher mortality. Subtotal resection followed by adjuvant
therapy should be the empirical approach for spinal GBM as
reported by some authors (Subhas et al., 2016). In some cases,
especially in thoracic tumors with complete loss of neural
function below that level, cordectomy can be planned which
has shown to improve survival and in some reports
postoperative recurrence free survival of upto 15 months has
been reported (Merchant ef al., 1999; Viljoen et al., 2014 and
Subhas et al., 2017), Surgical total excision or debulking to
obtain tissue samples of the tumor without much effect on
preexisting neurodeficits or worsening of the condition most
often remains the initial treatment of choice.

Adjuvant high-dose postoperative radiation that may exceed
the radiation tolerance of the spinal cord is the standard of care
after surgery (Scarrow et al., 2000). Most authors suggest focal
spine radiotherapy and chemotherapy with TMZ. Others
recommend a more aggressive course of whole-brain
irradiation in addition to focal spine irradiation, even if there is
no evidence of intracranial dissemination (Morais et al., 2013).
RT with 40 Gy to the entire spinal axis lengthened patient
survival from 4.5 to 22.7 months as shown by Ciappetta et al.
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(1991). Minehan et al. (2009) reported that higher doses (59.4
Gy) was well tolerated by the spinal cord or could be given to
a patient with near paraplegia (Lober et al., 2010). In general
50-54 Gy conventionally fractionated radiotherapy is advised.
Lesions involving cauda or in patients with complete or
irreversible myelopathy higher doses up to 60 Gy may be tried
(Cancer, Principles and practice of oncology, 2014).
Radiotherapy doses higher than the traditional tolerance dose
for the spinal cord has been called “radiocordectomy” by
Cohen et al. (1989), and patients surviving more than 4 years
has been reported by some authors after radiocordectomy
(Shirato et al., 1995). Adjuvant radiotherapy prolongs survival
and it has shown to significantly improve median survival
from 5.0 (95%CI 0.6 to 16.6) months to 12.0 (95% CI 1.0-
72.0) months (P<0.0001) as reported by some centres (Zhang
et al., 2014), RT is also recommended for unresectable and
incompletely resected tumors of spine. In patients with very
poor general condition hypofractionated radiotherapy
(30Gy/10# or 20Gy/5#) may be a useful option to relieve pain
and improve general condition of the patients. Chemotherapy
agents like methotrexate and 1.3-bis (2-chloroethyl)-1-
nitrosurea (BCNU) were given in some patients
(PéterBanczerowski et al., 2003). Nowadays temozolamide has
become the standard of care in treating cranial GBM and the
same is being used by many authors to treat spinal GBM also
despite the poor prognosis and lack of enough data to support
(Morais et al., 2013; Thomas Linsenmannet et al., 2015). The
chemotherapeutic agents can be given as a single modality but
many of the patients ends up getting concurrent
chemoradiation followed by adjuvant chemotherapy to achieve
maximum benefit. Others suggest intrathecal administration of
interferon-f via an Ommaya reservoir in conjunction with
cranio-spinal irradiation (Johnson et al., 1987 and Asano et al.,
1990). VEGF (Vascular Endothelial Growth Factors) is
expressed in both entities, GBM and AVM, and may be the
link for the simultaneous occurrence (Onishi et al., 2011).
Therapies with antiangiogenic factors may be preferred in this
special situation of a combined occurrence of both entities as
reported in literature (Thomas Linsenmannet et al., 2015).

Conclusion

The spinal GBM has a poor overall survival despite
multimodality therapy. A compassionate approach should be
followed to achieve best outcome in these group of patients.
We recommend doing a complete neuroaxis imaging and CT
scan of thorax and abdomen for all the patients at diagnosis.
Maximum safe resection of the tumor should be tried as early
as possible. Adjuvant Radiotherapy should be given to all the
patients irrespective of the extent of resection along with
concurrent ~ chemotherapy  preferably =~ Temozolamide.
Radiotherapy doses from 54-60 Gy with conventional
fractionation should be the standard approach. After
radiotherapy further adjuvant chemotherapy should be offered
to patients with good response and with good performance
score. In patients with very poor general condition a
hypofractionated radiotherapy course should be offered for
symptomatic relief after biopsy confirmation. ~Whenever
possible the patients should be taken up into clinical trials to
help understand these tumors in a better way.
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