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1 |  INTRODUCTION

We here report the unusual case of a 60- year- old woman with 
an intramedullary mixed malignant tumor comprising of glio-
blastoma and schwannoma, who underwent resection and ad-
juvant chemoradiation and relapsed with grade 3 ependymoma 
after one year. After secondary resection, she received PCV 
chemotherapy and has remained disease- free after 3 years.

Intramedullary spinal cord tumors (IMSCT) are responsi-
ble for a rare but remarkable cause of neurological morbidity 
and mortality.

Primary intramedullary spinal glioblastoma multiform 
(GBM) is a very rare IMSCT that accounts for only 1%- 5% 
of all GBMs and only 1.5% of all spinal cord tumors.1

Young males are more commonly affected by this disease, 
and the most frequently involved sites are cervical and tho-
racic spinal regions.2

Due to the low incidence of primary spinal cord GBM, 
reports are necessarily limited to single- case studies and 
small- number case series. It is, therefore, not surprising that 

little is known about the clinical characteristics and treatment 
protocols of this debilitating malignancy.3

Spinal intramedullary GBM frequently affects the cervi-
cal and thoracic regions of the spinal cord.2 Back pain which 
may be diffuse or radicular is the most common presenting 
symptom. Also, numbness and weakness of the extremities 
are the other frequent presenting symptoms.4

Currently, the standard treatment for newly diagnosed 
GBM consists of surgical resection to the extent feasible, fol-
lowed by concurrent chemoradiotherapy with temozolomide 
(TMZ) and adjuvant temozolomide chemotherapy.5

Glioblastomas containing a methylated O- methylguanine- 
DNA methyltransferase (MGMT) promoter are associated 
with significantly greater long- term benefit from temo-
zolomide and alkylating chemotherapy drugs than patients 
with an unmethylated MGMT promoter. Methylation of the 
MGMT promoter is correlated with improved response to ra-
diotherapy as well.6,7

In conventionally fractionated radiation therapy, the toler-
ance dose for the spinal cord has been reported to be 50 Gy 
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adjuvant chemoradiation, but relapsed three years later with grade 3 ependymoma.
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for cord lengths of 5 and 10 cm, and 47 Gy for cord length 
of 20cm, given a probability of myelopathy of less than 5% 
within 5  years. Therefore, a maximum dose of up to 45‒ 
50 Gy to the spinal cord is tolerable.8

With all these measures, the outcome of these cases is 
exceptionally poor with an average survival of 10.4 months 
from diagnosis (range: 1- 36 months).9

2 |  CASE REPORT

A 60- year- old woman was referred to our center, with a his-
tory of 2- month low back pain and progressive lower limbs 
paresthesia and paresis, especially on the left side, which 
caused numbness and weakness. In neurological examina-
tion, cranial nerves were intact. Her motor examination 
showed normal strength with the exception of the left lower 
extremity, which was 3/5 at the flexor and extensor muscles. 
Sensory examination was indicative of decreased detection 
of tactile and painful stimuli in the lower extremities. No 
neurologic abnormalities of the upper extremities were de-
tected. The patient's medical history did not reveal any no-
table events.

Magnetic resonance evaluation of the patient's brain was 
normal, but in spinal imaging, a large intramedullary tumor 
was detected extending from T10 down to T12 with homoge-
neous enhancement of the tumor area (Figure 1).

The patient underwent surgery 3  weeks later. Frozen 
section confirmed GBM, and microsurgical subtotal exci-
sion was performed with intraoperative electrophysiological 

monitoring. Motor- evoked potentials were stable and showed 
no change throughout the excision of the tumor mass and at 
termination of the operation. After surgery, the patient's clin-
ical status was unchanged.

Histopathological study showed a neoplastic tissue 
composed of atypical proliferation of neoplastic cells with 
round to ovoid and elongated somewhat vesicular nuclei 
arranged in interlacing bundles. The neoplastic cells were 
stellate in some areas showing intervening focal areas of 
palisading necrosis. The vascular and endothelial prolif-
eration was pronounced with glomeruloid tuft formations. 
Distributed within the specimen, there were more popu-
lated areas with tumor cells having ovoid to elongated nu-
clei arranged densely somewhat in bundles and tendency to 
vaguely nuclear palisading. Immunohistochemistry (IHC) 
staining was positive for GFAP in loose astrocytic area 
and for S100 in more populated spindle cell components. 
IHC for p53 showed positivity in scattered individual cells; 
however, there was no reaction for EMA throughout the 
section. Following the IHC results, a diagnosis was made 
as a mixed malignant schwannoma and glioblastoma by an 
expert pathologist with more than 20 years of experience in 
central nervous system malignancies.

Because of the unusual tumor pathology, the specimen was 
sent for review and more cytogenetic examination was done. 
For cytogenetic analysis, DNA was extracted by formalin- 
fixed paraffin- embedded (FFPE) QIAGEN kit (QIAamp® 
DNA FFPE DNA Kit) and the quality/quantity of the DNA 
was estimated in Nano- drop spectrophotometer. A segment 
of DNA containing isocitrate dehydrogenase 1 (IDH1) exon 
2 and IDH2 exon 4 was amplified using allele- specific poly-
merase chain reaction (PCR) primers and pyrosequencing 
data at codons 132, 140, and 172, respectively, and was in-
terpreted by a pathologist. The test result showed wild type 
for IDH1 (c.394- 396 [R132H and variants]) and wild type for 
IDH2 (c.514- 516 [R172K and R140Q and variants]).

Also, the O- methylguanine- DNA methyltransferase 
(MGMT) promoter methylation status was measured by py-
rosequencing technology for 4 CpG islands within the meth-
ylated promoter region of the MGMT encoding sequence. No 
CpG methylated islands were detected in evaluation (fewer 
than 10 percent methylation in all 4 CpG sites).

Based on Stupp's protocol10 and considering the spinal 
cord tolerance to radiation, concurrent chemoradiation was 
given for the patient: three- dimensional conformal radiother-
apy with 1.8 Gy dose per fraction of 6 MV photons up to a 
total dose of 50.4 Gy delivered in 28 fractions. Concurrent 
oral chemotherapy with temozolomide was prescribed by 
75 mg/m2/day.

Based on our institutional experience, patients with nega-
tive MGMT show a quick local recurrence, so we recommend 
these patients to choose PCV regimen as adjuvant chemother-
apy instead (Procarbazin 100mg/m2 PO days 1 through 10, 

F I G U R E  1  Postcontrast T1- weighted MRI in sagittal view. A 
large intramedullary contrast- enhanced lesion is noted through T10 to 
T12 spinal segments
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Lomustine (CCNU) 100mg/m2 PO day 1, Vincristine 1.5mg/
m2 IV day 1 every 6 weeks; 6 courses).11,12 But, this patient 
and her family decided to stick to the standard protocol with 
adjuvant temozolomide (150- 200 mg/m2/day for 5 days every 
4 weeks; 6- 12 courses).

Unfortunately, after 5 courses of adjuvant chemother-
apy with temozolomide (13  months after initial symptom 
development), the patient presented with lower extremities’ 
progressive paresthesia. New whole axis MRI confirmed 
a new intramedullary lesion through T11 to L2 spinal seg-
ments (Figure 2). Patient was referred to surgeon for reop-
eration and maximal safe resection was done. Surprisingly, 
this time pathology report was consistent with ependymoma 
grade 3, with perivascular pseudorosettes and true ependy-
mal rosettes. These results were confirmed by pathologic re- 
evaluation and IHC examination.

Due to the short time from previous radiotherapy (less 
than one year), reirradiation was not feasible. For this reason, 
the patient received chemotherapy with PCV regimen as ad-
juvant treatment. Fortunately, after 6 courses of this salvage 
treatment, tumor is still stable on imaging.

3 |  DISCUSSION

To date, less than 200 cases of primary spinal glioblastoma 
multiform have been reported in the literature.2,13,14 Besides 
the current case report, only one other case has been reported 

to have simultaneous intracranial glioblastoma and spinal 
schwannoma.15 Moreover, synchronicity of these two malig-
nancies in the same anatomical location has not been reported 
previously.

The other unusual feature of the presented case is the 
different pathologies in the first and second surgeries; es-
pecially that both samples were histopathologically re- 
evaluated with IHC staining. The first pathology reported 
a mixed malignant schwannoma and glioblastoma, which 
was treated with surgical subtotal resection, adjuvant con-
current chemoradiation, and subsequent chemotherapy. Five 
courses into the adjuvant chemotherapy, the patient devel-
oped progressive symptoms consistent with new imaging 
findings and assuming local recurrence she underwent sur-
gery to find out a lesion with an unexpected histopathologic 
report; ependymoma.

Ependymomas are the most common (50%- 60%) intra-
medullary spinal cord tumors (IMSCT), which occur mostly 
in adults.16 In contrast to intramedullary ependymomas, spi-
nal GBM has a poor prognosis because of the more aggres-
sive and more infiltrative nature of this tumor.17,18 The fact 
that the patient is still alive 3 years from the first diagnosis in 
spite of the generally poor prognosis for spinal cord GBMs, 
is quite remarkable.

Pathologic diagnosis of ependymoma on the site of pre-
vious tumor with mixed features of GBM and schwannoma 
is a matter that we cannot explain definitively, but radiation- 
induced secondary malignancy could also be another elabo-
ration to this unusual finding.
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