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ABSTRACT 

Primary spinal glioblastoma multiforme (spinal GBM) is not a very common entity. This paper presents an outline of this rare neoplasm, its 
clinical presentation, course, management and outcome and reports a 3-case series of spinal GBM. In this 3-case series with spinal GBM, one of 
the patients was operated for hydrocephalous 10 months later following the tumor surgery and another patient had cerebral metastasis after 
the surgery. In the postoperative period, two of the cases received radiotherapy and one received combined radiotherapy and chemotherapy 
with steroid therapy together following the tumor surgery. The review of the pertinent literature has revealed that due to the scarcity of the 
reported cases of primary spinal GBMs, this issue requires a closer look. GBM behaves more aggressive in medulla spinalis than it behaves when 
it originates from cerebrum. It may disseminate to the cerebrum during its course and it may cause hydrocephalus due to this dissemination 
(metastasis).     
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ÖZ 

Primer spinal kökenli GBM (spinal GBM) çok yaygın bir patoloji değildir. Bu çalışma, nadir olarak görülen bu tümörün klinik sunumu, seyri, 
yönetimi ve sonuçlarını özetlerken, 3 olguluk bir spinal GBM serisini bildirmektedir. Bu spinal GBM’ye sahip 3 olguluk seride, olgulardan 
biri tumor cerrahisinden 10 ay sonra hidrosefali nedeniyle opere edilmiştir. Bir diğer olguda ise, cerrahi girişimi takiben serebral metastaz 
gözlenmiştir. Post-operatif süreçte, tumor cerrahi sonrası olgulardan 2’si radyoterapi ve diğer olgu da kombine radyoterapi ve steroid terapiyle 
birlikte kemoterapi almıştır. İlgili literatürün gözden geçirilmesi, rapor edilen primer spinal GBM’li olguların sayıca azlığı nedeniyle bu konunun 
daha yakından incelenmesinin gerekliliğini ortaya koymaktadır. Beyin kökenli GBM’ye kıyasla, omurilikte görülen GBM daha saldırgandır; 
gelişimi sırasında beyine doğru yayılabilir (metastaz) ve bu yayılma neticesinde hidrosefaliye yol açabilir.       
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InTRoduCTIon

Intramedullary tumors account for 16% of all spinal tumors, 
excluding metastatic lesions (3,6,21). Although glioblastoma 
(GBM) is reported to account for more than 50% of primary 
cerebral tumor in adult patients, spinal glioblastoma 
multiforme is a less frequent entity, and accounts for only 
1-5% of all glioblastomas and only 1.5% of all spinal cord 
tumors (1,3,19,22). About 30% of spinal cord tumors are of low 
malignancy (3,6,7,10). Malignant gliomas, i.e. glioblastoma 
multiforme (GBM), are less frequently described, with 7.5 
% (3,6,7,12). The aim of this paper is to report three cases 
of spinal GBM, including one with intracranial seeding, and 
to discuss the clinical, radiologic and pathologic findings, 
operative techniques and adjunctive treatment of spinal 
GBMs with a review of the relevant literature. 

CASE REPoRTS

No 1

This 59-year-old man had a five-year history of low back 
pain. At admission, he had reported lower extremity pain. 
Neurological examination revealed left leg monoparesis and 
anesthesia to temperature, touch and pain at T1. Radiological 
evaluation showed an intramedullary tumor at T1 (Figure 
1A-C). Gross total removal of the T1-T2 intramedullary tumor 
was performed. The histopathologic and immunochemical 
staining of the tumor tissue revealed the typical appearance 
of GBM (Figures 2-5). In the postoperative period, his 
neurological deficits were progressive, and the radiotherapy 
(total 27 Gy) was planned. At his first radiotherapy treatment, 
he showed progressive neurological symptoms, i.e. loss 
of orientation. The patient could not receive the rest of the 
radiotherapy due to his neurological symptoms. Cranial CT 
showed brain stem infarction. He died 8 months after surgery.
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Figure 1 (Case 1): (A) T2-weighted sagittal MRI, 
(B) T1-weighted sagittal MRI without gadolinium 
showing the spinal cord tumor. (C) T1-weighted 
axial MRI without gadolinium demonstrating 
intramedullary tumor on the right side of the spinal 
cord.

Figure 2 (Case 1): Highly cellular tumor composed of pleomorphic 
tumor cells, gemistocytes, mitosis and necrosis (Hematoxylin and 
eosinx200).

Figure 3 (Case 1): Nuclear MIB-1 immunoreactivity in tumor cells 
(x200).
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No 2 

This 22-year old woman had back pain and right leg anesthesia. 
MRI presented a spinal tumor expanded to the cord with 
marked contrast (Figure 6A,B). Subtotal removal of the C5-
T2 spinal neoplasm was performed. The histopathologic and 
immunochemical staining revealed the typical appearance of 
a GBM (Figures 7-8). Postoperatively, the neurological deficits 
progressed. This patient received combined radiotherapy (36 
Gy) and chemotherapy (temozolomide ) together following 
the surgical operation. 10 months later she was re-operated 
for hydrocephalous. The patient died 14 months after tumor 
surgery.

No 3

This 54-year-old woman had suffered paresthesia for the last 
2 months. Paresthesia has started in the cervical area and 
spread to both arms. Neurological examination revealed 
moderate quadriparesis and atacsia. Loss of vibration was 
present in the left extremities. Radiological evaluation 
depicted an intramedullary tumor at the C3-C4 level (Figure 
9A,B). Gross total removal of the C3-C4 was performed. The 
histopathologic and immunochemical staining showed 
a GBM. Postoperatively, neurological deficits progressed 
minimally. Planned radiotherapy was ceased after the first 
treatment due to worsening of the neurological status and 
weakness of general condition.

Figure 6 (Case 2): (A) T1-weighted cervical spine sagittal view MRI, enhanced with contrast, at presentation demonstrating a tumor 
(arrow). Tumor is beginning at C5 and ending at lower end of the vertebral body of T2. (B) T1-weighted cervical spine axial view MRI 
with contrast showing the intramedullary tumor (arrow).

Figure 5 (Case 1): Nuclear p53 immunoreactivity in tumor cells 
(x200).

Figure 4 (Case 1): Nuclear MIB-1 immunoreactivity in tumor cells 
(x200).
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All the operations for tumor removal were performed via the 
posterior approach. During the operations, microsurgical 
equipment was employed and microsurgical principals were 
followed. Laminectomy was performed for Case 1 and Case 
3; but laminotomy was preferred for Case 2 as the tumor 
was located at C5-T2 levels. Before the dural opening, the 
location of the lesion was confirmed precisely with the help 
of intraoperative ultrasonography. A midline myletomy was 
carried out and afterwards tumor removal was performed 
in all three cases. However, total tumor removal was not 
possible since there was no gliotic plane in any of the cases. 
For this reason, Cavitron Ultrasonic Surgical Aspirator (CUSA) 
was used to excise the tumors.  A water-tight dural closure 
was applied to all of three patients. Any complications due to 
CSF leak were not observed. Dexamethasone was given prior 
to the surgery. After surgery was completed, the amount of 
dexamethasone given to the patients was reduced gradually.

Four weeks later, during the post-operative routine control, 
she was suffering from diplopia and MRI showed extra axial 
cranial metastasis on SPA and meningeal seeding. This patient 
survived only ten weeks after the operation. This was the 
shortest survival among the three reported cases herein. 

RESuLTS

This small series consisted of one male and two female 
patients. The mean age of the patients was 44.4 years. In Case 
1, the tumor was located in the thoracic region; in Case 2, in 
the cervico-thoracic region, in Case 3, in the cervical region. 
Signs and symptoms of intramedullary GBM’s were related to 
tumor localization and consisted of pain, and motor sensory 
and autonomic deficits below the level of tumor. The patients 
in this series were evaluated between 2004 and 2007, so MRI 
was used for the diagnoses since it is still a gold standard 
technique for diagnosis.

Figure 9 (Case 3): (A) Contrast-enhanced sagittal T1- weighted MRI showing the cervical 3-4 lesion. (B) Axial T1-weighted MRI with 
contrast showing the intramedullary lesion.

Figure 8 (Case 2): Pseudopalisading necrosis and microvascular 
proliferation (Hematoxylin and eosinx200).

Figure 7 (Case 2): Pleomorphic tumor cells with fibrillary 
astrocytes and mitosis (Hematoxylin and eosinx200).
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Table I: Clinical Data in Literature on Intramedullary Glioblastoma

Author Localization CSF spread Treatment Survival
month Cause of death

O’Connel et al.[17]  (1) T7-12 + Biopsy, Rad. 4 Cerebral metastases
Tashiro et al.[24]  (1) Conus + Surgery 11 Cerebral metastases
Andrews et al.[1]  (1) T12 + Sur., Rad. 13 Cerebral metastases
Grisold et al.[10]  (1) T2-4 Unknown Sur., Rad. 3+ Unknown
Kopelson et al.[15]  (1) Unknown Unknown Sur., Rad. 10 Cerebral infarctions
                            (2) Unknown Unknown Sur., Rad. 18 Local recurrence
                            (3) Unknown Unknown Sur., Rad. 25 Unknown
Takara et al.[23]  (1) T5-8 + Sur., Rad. 5 Cerebral metastases
Kendrick et al.[14]  (1) T8-11 Probable Sur., Rad. 1 Cardiac arrest
Rossberg et al.[18]  (1) T5/6 Unknown Ø 1 Pulmonary embolism
Yasui et al.[26]  (1) T2 Unknown Sur., Rad. 64 Unknown
 (2) C1-T1 Unknown Biopsy, Rad. 6 Unknown
 (3) T9-12 Unknown Surgery 1 Unknown
Cohen et al.[7]  (1) Conus + Sur., Rad. 6 Cerebral metastases
 (2) Conus + Sur., Rad. 4 Cerebral metastases
Asano et al.[2]  (1) T11-L1 + Sur., Rad. 12 Cerebral metastases
Ciappetta et al.[6]  (1) C3-6 Unknown Surgery 3 Unknown
           (2) T9 Unknown Sur., Rad. 5 Unknown
                           (3) C2-7 Unknown Sur., Rad. 3 Unknown
          (4) T7-12 Unknown Sur., Rad. 36 Unknown
          (5) T1-6 Unknown Sur., Rad. 19 Unknown
          (6) C3-7 Unknown Sur., Rad. 33 Unknown
Yamazaki et al.[25]  (1) T9-L1 Ø Sur., Rad.,Che. 36+ Cerebral&spinal metastases
Kawanishi et al.[13]  (1) T11-12 + Sur., Rad. 18+ Cerebral metastases
Chida et al.[5]  (1) Diffuse + Ø 3 Cerebral metastases
Shirato et al.[20]  (1) T11-12 + Sur., Rad.,Che. 58 Meningeosis
     (2) T4-8 + Sur., Rad.,Che. 2 Meningeosis
Iwata et al.[11]  (1) Cervical Unknown Unknown 11 Unknown
 (2) Cervical Unknown Unknown 16 Unknown
Cursiefen et al.[8]  (1) C5-T1 + Sur., Rad.,Che. 5 Cerebral metastases
Strik et al.[22]  (1) T11 + Sur., Rad. 15 Cerebral metastases
Medhkour et al.[16]  (1) Conus + Two sur.,Rad. 11 Cerebral&spinal metastases
Banczerowski et al.[3]  (1) Conus Unknown Biopsy, Rad. 16 Unknown
                                  (2) Thoracic Unknown Sur., Rad. 12 Unknown
                                  (3) Cervical Unknown Sur., Rad. 6 Respiratory arrest
                                  (4) Conus Unknown Surgery 3 Paralytic ileus
                                  (5) Cervical Unknown Radiation 26 Worse neurological condition
                                  (6) Conus Unknown Sur.,Che. 10,5 Worse neurological condition
                                  (7) Cervical Unknown Ø 2 Respiratory arrest
                                  (8) Conus Unknown Sur., Rad.,Che. 10 Residual tumor
Bonde et al.[4]  (1) Diffuse + Sur., Rad. 6 Quadriplegia
Present cases  (1) T1-2 + Sur., Rad. 8 Brain stem infarction
                       (2) C5-T2 + Sur., Rad.,Che. 14 Sepsis
                         (3) C3-4 + Sur., Rad. 10 Cerebral metastases

Sur. = Surgery; Rad. = Radiation; Che. = Chemotherapy.
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In the postoperative period, radiotherapy and chemotherapy 
could be of use; however, due to the small number of spinal 
GBM cases reported in literature so far, the answer for the 
question of how effective irradiation and chemotherapy are 
continues to be a matter of debate (7,27).  

ConCLuSIon

As can be seen in the relevant literature, myelogram and CT 
had been used for the diagnosis of spinal tumors before the 
advent of MRI (1,3,6,7,9). Valuable data on leptomeningeal 
involvement and cerebral metastases can be gathered by the 
MRI technique before and after the surgical operation, and MRI 
and CSF cytology may be essential for the clinical prognosis 
of those patients. Proper diagnosis via histopathologic 
and immunochemical staining with close clinical and 
radiological follow-up is crucial for the management of spinal 
GBMs.  Therefore, further studies are needed to gain better 
understanding of the diagnosis and management of spinal 
GBMs.
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