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Abstract
The incidence of spinal cord astrocytomas (SCAs) is very low and therefore, management of these tumors are challenging due to this paucity. In this report, 
a patient with a recurrent SCA was successfully treated with bevacizumab after failing to previous therapies including radiotherapy (RT) and temozolomide 
(TMZ). Bevacizumab is an angiogenesis inhibitor that is widely used in high grade gliomas and shows promise for SCAs but there is limited data about the 
usage of bevacizumab in SCAs. We herein add an important contribution to the literature by reporting a nearly total response to bevacizumab in a patient 
with low grade SCA.
Keywords: Bevacizumab, Temozolomide, Spinal cord astrocytoma, Radiotherapy

Özet
Spinal kord astrositomlarının (SKA) görülme sıklığı çok düşüktür ve bu insidans azlığı nedeniyle bu tümörlerin yönetimi zordur. Bu vakada, rekürren SKA’lı 
bir hastada, radyoterapi (RT) ve temozolomid (TMZ) dahil olmak üzere önceki tedavilerden fayda görmeyen bir hastada bevasizumab ile görülen iyi yanıtı 
bildirmekteyiz. Bevasizumab, yüksek dereceli gliomlarda yaygın olarak kullanılan ve SKA’lar için umut vaat eden bir anjiyogjenez inhibitörüdür, ancak 
SKA’larda bevasizumab kullanımı hakkında sınırlı veri bulunmaktadır. Bu yazıda, düşük dereceli SKA’lı bir vakada bevasizumab ile tama yakın cevap 
bildirerek literatüre önemli bir katkı eklemekteyiz.
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INTRODUCTION

Intramedullary spinal cord tumors (IMSCTs) are rarely 
seen tumors which account for 2-4% of central nervous sys-
tem tumors. Spinal cord astrocytomas (SCAs) compromise 
only 30 to 40% of them with the remaining most common 
ones are ependymomas, and then rarely hemangioblastomas, 
gangliogliomas, germinomas, primary central nervous sys-
tem (CNS) lymphomas, melanomas and metastasis from a 
primary malignancy (1). SCAs are difficult to manage due 
to low incidence rates and limited number of studies in the 
literature. Most SCAs are low grade (WHO grade II) but they 
are mostly infiltrative in nature (2). Maximal safe surgical 
resection is the only curative treatment option but total rese-
ction was reported as a difficult procedure (3). Observation 
is appropriate in totally resected tumors, while in subtotaly 
resected and recurrent tumors, the role of adjuvant radiothe-
rapy (RT) and chemotherapy (CT) is not clear (1,4,5).

Here, we describe a patient with an inoperable recurrent 
SCA, who showed progression after radiotherapy and temo-
zolomide (TMZ) treatment but surprisingly showed a good 
treatment response to bevacizumab. While addressing this 
case, we reviewed the literature for the evidence based role of 
chemotherapy in the treatment of SCAs.

CASE PRESENTATION

A 44-year-old woman presented with back and leg pain in 
July 2012, started 15 months ago and progressed for 6 months. 
Thoracolomber magnetic resonance imaging (MRI) showed 
an intradural intramedullary 19x16.8x10 mm mass located 
at T12-L1 level obstructing the spinal canal and compres-
sing the spinal cord, which was hyperintense in T1 weighted 
images, hypointense in T2 weighted images, without cont-
rast enhancement in postcontrast series. In her neurologic 
examination, she had normal muscle strength on the upper 
extremities but she had left sided leg weakness 1+/5 on the 
left lower limb. Her reflexes were intact and she had no bowel 
and bladder incontinence. Total laminectomy was performed 
at T11-L1 level and the mass was resected totally with neuro-
navigation method. Pathology examination showed diffuse 
astrocytoma WHO grade 2. Postoperative MRI showed no 
residual mass and adjuvant radiotherapy and chemotherapy 
were not given. After 5 years of follow up in November 2017, 
patient presented with bilateral lower extremity weakness 
and at this time, MRI of whole spine showed dural noduler 
enhancement and contrast enhanced lesions in T12-L1-L2, 
T5 and also at T9 vertebra level (Figure 1A).

Figure 1. T1 contrast enhanced sagittal magnetic resonance imagings of thoracal region of the patient. A) At the T5 vertebra 
level 8x7 mm homogenously contrast enhanced intramedullary lesion (shown with an arrow) and dural heterogeneous cont-
rast enhancement from T5 to L2 level, seen before radiotherapy (RT) and temozolomide (TMZ). B) Same lesion 9x8 mm and 
an increase in the contrast enhancement, after RT and TMZ therapy C) Regression of the tumors of the patient after 14 cycles 
of bevacizumab therapy which shows loss of contrast enhancement of the lesions.
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To exclude metastatic disease whole body was scanned 
with tomography and did not show any other lesions. Beca-
use lesion was considered inoperable, whole spinal cord ra-
diotherapy was given between November 2017 and January 
2018 with a radiotherapy dose of 48.6 Gy given in 27 fracti-
ons (Figure 2).

After radiotherapy, 3 cycles of temozolomide chemothe-
rapy was given and MRI was performed to assess treatment 
response. Whole spinal MRI showed an increase in the lesion 

size located at T12-L2 level. Due to progression, irinotekan 
(125 mg/m2, every two weeks) and bevacizumab (10 mg/m2, 
every two weeks) chemotherapy started in May 2018. Irino-
tecan had to be stopped due to toxicity after 3 cycles, bevaci-
zumab was continued alone and after 4 months of treatment, 
MRI showed regression and loss of contrast enhancement in 
all of the lesions (Figure 3). The patient stabilized after 14 
cycles of bevacizumab treatment with progression free survi-
val duration of 13-months.

Figure 2. Sagittal view of radiation treatment area (27x1,8 cGy)

Figure 3. T1 contrast enhanced sagittal magnetic resonance imagines of thoracolomber region of the patient. A) Recurrent 
heterogeneously contrast enhanced lesion at the level of T12-L5 obliterating the thecal sac, before radiotherapy (RT) and 
temozolomide (TMZ). B) Same lesion with an increase in lesion size after RT and TMZ therapy C) Nearly total response of 
the tumor after 14 cycles of bevacizumab therapy with loss of contrast enhancement of the tumor
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DISCUSSION

The standart treatment of newly diagnosed SCAs is gross 
total or subtotal safe resection. For low grade tumors, after 
gross total resection, observation is done, and if there’s subto-
tal resection, local radiotherapy is often prefered. If there’s a 
high grade tumor, clinicians usually extrapolate the intracra-
nial glial tumor therapy results and surgery, radiotherapy and 
chemotherapy decision can be made (6,7). SCAs are highly 
fatal tumors and low-grade tumors (WHO grade I and II) 
also may recur and result in death (8).

The efficacy of chemotherapy is the least studied topic 
in the literature and after recurrence, there is no standart 
therapy for recurrent and radiotherapy resistant SCAs. Che-
motherapy agents like lomustine, carboplatin, vincristine, 
and ‘eight in one’ chemotherapy have been used in children 
which showed limited effectiveness (9-12). Temozolomide 
is the most commonly used agent in the reported series. A 
retrospective study determining the role of temozolomide 
for recurrent low grade spinal cord adult gliomas, revealed 
that the overall median time to tumor progression was 14.5 
months and the median survival time was 23 months (13,14). 
In another study, temozolomide was given for recurrent high 
grade spinal cord glioma patients. Overall median time to 
progression was 6.6 months and the median survival time 
was 16.6 months (15). In the biggest patient number study 
including 83 patients with spinal astrocytomas, chemothe-
rapy was administered to 41.8% of the patients (TMZ was 
the most commonly administered chemotherapeutic agent) 
and showed improved progression free survival in infiltra-
tive astrocytomas (4). In our case, the tumor did not show 
any response and progressed after radiotherapy and temo-
zolomide chemotherapy. Based on the data of irinotecan and 
bevacizumab treatment in high grade glial tumors in adults, 
patient received irinotecan (340 mg/m2) and bevacizumab 
(10 mg/kg) in every two weeks and after 12 weeks tumor reg-
ression was observed both clinically and radiologically.

In a retrospective study investigating the role of TMZ or 
bevacizumab in spinal cord high grade glioma after recur-
rence, median overall survival time were 16.6 months for 
temozolamide and 22.8 months for bevacizumab (16). The 
efficacy of bevacizumab for recurrent spinal cord glioblas-
toma was reported in a small cohort of adults (n=6), who 
had all failed prior therapy including surgery and TMZ-ba-
sed chemoradiotherapy and radiotherapy. This study showed 
a median survival of 9 months (17). In a recent study with 
the biggest number of cases in the literature, bevacizumab 
used as a single agent in the treatment of recurrent and refra-
ctory pediatric low grade glioma and showed 80% objective 
response rate (12 of 15 patients showed radiologic response) 
(18). In our case, a good treatment response with bevacizu-
mab was seen in a SCA. Although, it was a low grade SCA in 
the first presentation, it may transform into a high grade gli-
oma in its recurrence and this may explain the good response 
with bevacizumab in a patient with known low grade SCA. 

But, in addition, an in vitro study showed that combining 
TMZ with bevacizumab significantly reduced tumor mass 
and increased apoptosis of tumor cells in spinal cord which 
also can be an evidence for the usage of bevacizumab in SCAs 
(19). Therefore, bevacizumab may be a treatment option for 
SCAs with no alternative options.

As a conclusion, limited data about bevacizumab shows 
promising results in SCAs. Also, in our case, we report a par-
tial response to bevacizumab in a patient with low grade SCA 
but further large studies are needed for combined and effec-
tive therapies to increase the role of chemotherapy treatment 
in SCAs.
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