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Abstract 
Primary anaplastic oligoastrocytoma (AOA) of spinal cord is very rare, and little is known about its MRI features. We 
reported a 40-year-old man complaining of numbness in his upper and distal limbs with slight hypesthesia. MRI revealed 
an intramedullary occupation extending from C4 to C7. Histological examination revealed an OA with anaplastic findings. 
Genetic analysis revealed loss of heterozygosity (LOH) of 1p and 19q. This is the first case of spinal AOA that has 
occurred in an adult. We present this case here to help radiologists realize the MRI characteristics of primary spinal AOA 
and even recognize this entity when making a diagnosis. 
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1 Introduction 
The most common spinal intramedullary tumors are astrocytomas and ependymomas. Primary oligodendroglioma of 
spinal cord is rare and primary spinal oligoastrocytoma (OA) is even more rarer [1-3]. OA is a mixed glioma composed of 
distinct neoplastic astrocytic and oligodendroglial components [4]. The tumor is commonly located in the cerebral 
hemisphere which is about 53% in the frontal lobe and 38% in the temporal lobe involvement [4]. However, it is rarely 
presented in the spinal cord. Anaplastic oligoastrocytoma (AOA) is one type of OA with malignant features, such as an 
increase in cell density and heteromorphism. It is ranked as World Health Organization (WHO) grade III.  

In this report, we described a very rare case of primary spinal AOA in a 40-year-old man who complained of numbness of 
his upper and distal limbs with slight hypesthesia. Magnetic resonance imaging (MRI) revealed an intramedullary 
occupation extended from C4 to C7, which was focally heterogeneously enhanced. The patient underwent C4 to C7 
laminoplastic laminotomy and gross total removal of the tumor. Histological examination revealed an OA with anaplastic 
findings. Genetic analysis revealed the loss of heterozygosity (LOH) of 1p and 19q, which is characteristic of 
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component. The lesion associated with spine syringomyelia (from C2 to C7) had poorly defined margins. Edematous 
signal surrounding the lesion could be observed (see Figure 1B). After injection of gadolinium, the lesion was 
heterogeneously enhanced and appeared to be a mixture of nodular shape and circular shape, which also had poorly 
delineated margins. The solid portion was obviously homogeneously enhanced, and slightly speckled enhancement could 
be observed around it. The cystic wall was circular enhancement (see Figure 1C and 1E). Then a MRI study of head and 
thoraco-lumbar spinal cord was performed on this patient, which revealed no obvious abnormalities. At that time, the 
radiological diagnosis was preferred to primary cervical ependymoma with spine syringomyelia. 

2.2 Surgery procedure 
The patient received C4 to C7 laminoplastic laminotomy in Department of Neurosurgery of our hospital. After exposure of 
the tumor, a grayish-pink, soft, and infiltrating intramedullary tumor with the size of 3 cm × 2 cm × 1 cm could be 
observed. There was abundant blood supply in the solid portion of the tumor. The cystic portion was light yellow and had 
gelatinous fluid inside. Then the patient underwent gross total removal of the tumor. 

2.3 Pathology 
Sections from the surgical specimen were evaluated with routine hematoxylin-eosin (H-E) staining, which revealed 
oligodendrocytic cells with a honeycomb appearance and astrocytic cells with significant nuclear atypia (see Figure 2A 
and 2B). In some parts of the tumor tissue, two components intermingled and in other parts they existed separately. 
Relatively high mitoticactivity was present, and necrosis and microvascular proliferations were absent. The 
immunohistochemistry label showed positive GFAP and Olig2, which confirmed the tumor was composed of a 
conspicuous mixture of astrocytic cells and oligodendroglial cells (see Figure 2C and D). To examine the proliferative 
activity of the tumor, MIB-1 and p53 immunostaining was performed. The labeling index of MIB-1 was 40% (see Figure 
2E), significantly higher than 7% of spinal OA reported by Shimizu T, et al. [3]. Positive p53 immunoreaction was 
observed in both astrocytic and oligodendroglial element. These findings were compatible with a diagnosis of OA with 
anaplastic findings, which corresponded to WHO Grade III. Therefore, the histological examination revealed an AOA 
(WHO Grade III). Frozen specimen was analyzed for the LOH of 1p and 19q by microsatellite analysis [11]. LOH of 1p and 
19q was detected in the specimen, which is characteristic of oligodendroglial tumors [8].  

 

 
Figure 2. A. B. (magnification × 400), H-E showed two different glial components: oligodendroglial component (A) and astrocytic 

component (B). Oligodendrocytic cells with honeycomb appearance and astrocytic cells with significant nuclear atypia. C. D. 

(magnification×400), The immunohistochemistry label showed positive Olig2 (C) and GFAP (D).  E. (magnification × 200), The 

labeling index of MIB-1 was 40% 
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2.4 Follow-up 
Postoperatively, the patient’s neurologic status was uneventful. Since the effectiveness of postoperative adjunctive therapy 
for spinal AOA was uncertain, no radiation or chemotherapy was administered. He was discharged from hospital on the 
6th postoperative day. The patient’s first follow-up was 6 months post operation, and his MRI study showed postoperative 
changes with no evidence of tumor residual or recurrence.  

3 Discussion 
Since the reporting of the first primary spinal OA by Constantini S, et al. (1996, a child under 3-year-old) [10], the first 
spinal AOA by Michałowska M, et al. (2000, a 10-year-old girl) [9], and the third spinal OA by Shimizu T, et al. (2004, a 
49-year-old woman) [3], herein, we reported an additional case of spinal AOA in an adult and increased the total number of 
spinal OA to 4, AOA to 2. This case report illustrated the MRI features of AOA in spinal cord which could help 
radiologists use MRI to characterize primary spinal AOA in diagnosis. 

3.1 MRI features and differential diagnosis 
On MR images, a spinal AOA was an intramedullary cystic-solid lesion with focal enlargement of cervical spinal cord. 
The lesion associated with spine syringomyelia had poorly delineated margins. It was heterogeneously enhanced as a 
mixture of nodular shape and circular shape after contrast. The MRI study of a primary spinal OA reported by Shimizu T, 
et al. showed enlargement of spinal cord caused by an isointense intramedullary lesion on T1WI. T2WI showed the lesion 
having a slightly high intensity with cystic components which are associated with whole spine syringomyelia [3]. After 
contrast, the lesion was heterogeneously enhanced. Thus, we summarized the similar features of these two primary spinal 
OA’s by saying that maybe OA’s are characterized by poorly delineated cystic-solid lesion associated with enlargement of 
spinal cord and spine syringomyelia, and heterogeneous enhancement after contrast. Additionally, compared to OA, AOA 
has a larger cystic area and more significant enhancement due to its anaplastic feature. 

The MRI differential diagnosis of primary intramedullary OA/AOA includes ependymoma, astrocytoma and hemangio- 
blastoma [12-15], which account for about 4% to 10% of all central nervous system tumors [16]. The most common types of 
spinal cord are ependymoma in adults and astrocytoma in children, with both constituting up to 70% of all intramedullary 
neoplasms [16]. OA/AOA has a rather similar manifestation with ependymoma and astrocytoma. Ependymoma commonly 
show signs of necrosis (heterogeneity, cyst formation) and hemorrhaging (hyperintensity on T1WI, susceptibility artifact, 
hemosiderin “cap sign”) [17]. Astrocytoma normally presents with fusiform enlargement of spinal cord, infiltrative 
margins, long segment of involvement, and slightly heterogeneous enhancement. It is commonly located in the cervical 
and upper thoracic cord [17, 18]. Hemangioblastoma is the third most common type of primary spinal tumors. It is a 
hypervascular tumor with obvious enhancement and is usually located dorsally within spinal cord. This kind of tumor is 
often accompanied with signs of prior hemorrhage and prominent serpiginous subarachnoid flow voids due to enlarged 
draining veins [19]. 

Besides, OA/AOA should be differentiated from intramedullary non-neoplastic lesions including demyelinating, vascular, 
and infectious diseases. Diffusive, peripheral, or speckled contrast enhancement or lack of contrast enhancement may 
suggest non-neoplastic lesions.   

Above all, for the differential diagnosis, the patient’s age, the topographic localization of the mass, the morphologic 
features and the enhancement pattern of the lesion as depicted by a MRI play important roles. 

3.2 Pathological features 
Diagnosis of OA requires the presence of two different neoplastic glial components [20]. In this case, the tumor tissue was 
composed of distinct GFAP-positive astrocytic cells and Olig2-positive oligodendroglial cells. Additionally, relatively 
high mitoticactivity was present, and necrosis and microvascular proliferations were absent. The labeling index of MIB-1 
was 40%, significantly higher than previous reports [3]. Positive p53 immunoreaction was observed in both astrocytic and 
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oligodendroglial element. These anaplastic findings are the pathological features of AOA compared to OA. In addition, 
genetic analysis of our spinal AOA revealed the LOH of 1p and 19q, which is another characteristics of spinal  
OA/AOA [11, 21], and is compatible with spinal OA reported by Shimizu T, et al [3].  

3.3 Therapy 
Several studies have revealed that the hemispheric OAs with LOH of 1p and 19q are usually associated with a longer 
survival time, as well as a better response to radiation and chemotherapy [22, 23]. The overall survival time for hemispheric 
AOs is about 2-3 years for those without the LOH of 1p and 19q, compared with 6-7 years in those with LOH of 1p and 
19q [24]. As a result, genetic testing is now commonly obtained in patients with OA, and the results are often used in the 
decision process regarding radiation and chemotherapy [25]. Recently, the standard recommended therapy for hemispheric 
OA and AOA has been maximal resection, fractionated external beam radiation, and possibly PCV [26]. PCV therapy with 
procarbazine, lomustine, and vincristine has been reported to be effective for Grade III and IV OA [27].  

However, prognosis and effectiveness of radiation therapy and PCV for primary spinal AOA are uncertain because of its 
rarity. In order to avoid recurrence and improve prognosis, aggressive surgical resection of the tumor is the standard 
treatment [26, 28], yet the issue of adjunctive postoperative radiation therapy has remained controversial. For this patient, 
radiation and chemotherapy were not performed after his first operation due to the associated postradiation myelopathy, 
secondary tumors, and spinal deformity, as well as the lack of any evidence for the recommended dose [29]. He was advised 
to follow up twice a year. An early postoperative MRI study is beneficial in recognizing any residual or recurrence of the 
tumor. The MRI study of his first follow-up (6-months post operation) showed postoperative changes with no evidence of 
tumor residual or recurrence. If MRI results suggested the possibility of recurrence during follow-up, radiation and 
chemotherapy should be administered. Nevertheless, the future establishment of an international registry may be 
necessary for the better and more accurate understanding of this rare type of tumor. 

4 Conclusion 
Primary spinal AOA is quite a rare tumor, and this is the first report of spinal AOA (WHO Grade III) in an adult. The MRI 
of AOA is characterized by poorly delineated cystic-solid lesion associated with enlargement of spinal cord and spine 
syringomyelia, heterogeneously enhanced after contrast. It should be differentiated from ependymomas, astrocytomas and 
hemangioblastomas and intramedullary non-neoplastic lesions. The pathological feature of AOA is the presence of distinct 
neoplastic astrocytic and oligodendroglial components with anaplastic findings. In addition, genetic analysis revealed the 
LOH of 1p and 19q. Total resection of the tumor is the standard treatment. However, the prognosis and effectiveness of 
postoperative adjunctive therapy for spinal AOA was uncertain. Further investigations on the underlying mechanisms 
linking radiological and molecular characteristics are needed to provide better understanding of the nature of spinal AOA.  
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