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Background
Subependymomas are rare, World Health Organization (WHO) grade 

I tumors [1,2]. They typically arise in the ventricles and represent less 
than 1% of intracranial tumors [3]. Spinal subependymomas are even less 
frequent, comprising approximately 2% of all symptomatic spinal cord 
tumors [4]. They are usually intramedullary and located in the cervical 
region, however thoracic and lumbar lesions have also been reported 
[2,5,6].

Radiologically, intracranial subependymomas present as well defined 
intraventricular lesions that are classically T2-weighted images (WI) 
hyper intense and T1WI hypo or isointense to white matter in MRI 
[5,7]. Heterogeneity on T2WI is often reported and is related to cystic 
changes, blood products or calcifications, particularly in larger lesions [5]. 
Calcifications and blood products can manifest as low signal intensity on 
T2WI gradient echo sequence. Subependymomas typically do not enhance 
or only mildly enhance. Avid enhancement has been reported particularly 
in lesions located in the fourth ventricle. The tumor size typically ranges 
from 1 to 2 cm, however lesions greater than 5 cm have also been reported 
[2,5]. Spinal subependymomas usually present as eccentric, well-defined 
lesions with mild to moderate enhancement. Lesions of the spine have 
significant associated edema [2,6].

Histologically, subependymomas are characterized by the presence of 
nuclear clustering and a densely fibrillar and paucicellular background 
[1]. Microcysts can be present, particularly in lesions located closer to 
the foramen of Monro. Subtle pseudorosettes can also be seen [1,8]. In 
tumors located far from the foramen of Monro, the nuclear clustering 
is more prominent. Occasionally, an ependymoma component can be 
identified, although this is more common in fourth ventricle tumors. 
By immunohistochemistry, subependymoma are diffusely positive for 
glial fibrillary acidic protein (GFAP) which demonstrate its glial origin 
and positive for epithelial membrane antigen (EMA) (showing a dot-like 
pattern) which is consistent with an ependymal origin. They usually have 
a low Ki-67 proliferative index, although it can be variable [1,8].

We describe a case of spinal subependymoma and discuss the clinical, 
radiographic and histological characteristics.

Clinical Case
A 37-year-old-man initially presented with a 10-year-history of left 

foot weakness and bilateral lower extremity pain. His symptoms worsened 
over the following years including left lower extremity weakness, left 
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hand weakness and urinary urgency. Eighteen months before coming to 
our institution, the patient had a cervical magnetic resonance imaging 
(MRI) without contrast done, which showed diffuse spinal cord edema 
and expansion from C2-3 to T3 level (Figure 1A). One month later, the 
patient underwent C6-T1 laminectomy with tumor biopsy followed by 
focal radiation therapy from C3 to T3. Pathology was read as WHO grade 
II astrocytoma. He has not received any further therapy.

One year later, he moved to Miami and established care at Sylvester 
Comprehensive Cancer Center/University of Miami. He did not report 
any new symptoms. His physical exam revealed left upper extremity 
weakness (3/5), left lower extremity weakness (4/5), generalized hyper 
reflexia, positive Babinski sign bilaterally and paretic gait. Sensation was 
normal. A MRI with contrast of the total spine was done and compared 
to pre-operative and post-operative MRIs, revealing persistence of the 
diffuse T2 hyper intensity and cord expansion extending from C4 to T3. 
There was a 7 mm × 7 mm well defined intramedullary enhancing lesion 
within the dorsal aspect of the cord at C7-T1. The lesion was isointense on 
T2WI (Figures 1B and 1C). There was also a focus of low signal on T2WI 
gradient echo sequence that likely represented blood or calcification and 
a smaller lesion with similar signal within the ventral aspect of the cord 
at the same level. It was difficult to compare the degree of enhancement 
as there were no post-contrast sequences on the prior outside imaging. 
Overall, the craniocaudal extent of the lesion did not change significantly. 
These findings were consistent with a combination of residual tumor/
post treatment changes, particularly in the areas of intramedullary 
enhancement, with associated post treatment changes, edema and/or 
myelomalacia. There was no evidence for drop metastasis in the thoracic 
and lumbar spine, and neither brain metastasis.

The biopsy sample was reviewed at our institution (Figure 2). The 
tumor showed nuclear clustering and a fibrillar, paucicellular background. 
It was diffusely positive for GFAP immunostaining, positive for EMA 
immunostaining in a dot-like pattern, and it was negative for Ki-67 
immunostaining. All these finding were consistent with a subependymoma 
(WHO grade I).

Twenty five months after his biopsy, the patient remains clinically and 
radiologically stable off treatment.

Discussion
We describe a case of a young adult male with a cervicothoracic spinal 

cord lesion. He presented with a 10-year history of slowly progressive 
lower extremity pain, motor and urinary dysfunction. Differential 
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Figure 1: Radiological features. 
A. Preoperative scan. Sagittal T2-weighted images (WI) MRI. There is cord edema and expansion between C2-C3 to T3 levels.B-C.
Postoperative scan. B. Sagittal T2WI fat saturated MRI. C. Sagittal T1WI Post contrast. There is a 7 mm × 7 mm T2 isointense solid enhancing 
lesion within the dorsal aspect of the cord at C7-T1 level (arrow). A smaller lesion is seen within the ventral aspect of the cord at mid T1 level 
(arrow head). Laminectomy changes are also noted.

diagnosis for this lesion includes spinal cord astrocytoma, ependymoma 
and subpendymoma. 

Radiological features
The primary radiologic consideration in this setting was a spinal 

ependymoma. These lesions represent 60% of primary intramedullary 
spine lesions, are common in this age group and typically present as 
well defined solid enhancing lesions [9]. Cystic component, which is 
commonly seen with ependymomas, and syrinx which is associated with 
50-90 % of spinal ependymomas, were both absent. Subependymomas 
have been described with features identical to this case, however, since 
these commonly present as non-enhancing intraventricular lesions [5,7], 
it was felt to be a less likely etiology. This case serves as a reminder to 
include subependymoma in the differential of a well-defined solid 
enhancing intramedullary spinal lesion, particularly when low signal foci 
are seen on T2WI [10].

Histological features
In spinal cord tumors located far from the foramen of Monro, the 

differential diagnosis includes ependymoma, infiltrating astrocytoma, 
and subependymoma. Subependymomas located in this area usually 
present with a more prominent nuclear clustering and few microcysts, 
if any; and these were features of our case. Even though our patient’s 
tumor showed areas with increased cellularity (Figure 2B) which is a 
feature of ependymoma, clustering was still noted and others features 
including uniform medium to high cellularity and true rosettes were 
not identified. An infiltrating astrocytoma was also ruled out due to the 

lack of an infiltrating pattern, presence of nuclear clustering, and EMA 
positivity [8]. Additionally, several hyalinized vessels were present in the 
specimen (Figure 2C), which is a common and unspecific finding among 
CNS tumors [11].

Neurosurgical approach
Surgical intervention for spinal cord ependymomas remains the 

mainstay treatment option. Due to spinal cord compression from these 
tumors, patients usually present with neurological deficits such as paresis, 
dysesthesias, or incontinence. The goals of surgery are to obtain tissue for 
diagnosis, decompression to provide symptomatic relief, and to provide 
long term tumor control [2]. These tumors are usually amenable to a gross 
total resection and considering their slow and benign growth, outcomes 
are favorable [12,13]. Surgery entails a laminectomy with intramedullary 
tumor resection. Fusion is indicated only if instability results from the 
extent of bony removal during exposure. Perioperative steroids and 
prophylactic antibiotics are administered before incision and steroids 
are typically continued after surgery as well. Somato sensory and motor 
evoked potentials are electrophysiologically monitored during the entire 
tumor resection. Microsurgical technique is used to obtain a safe maximal 
resection. The tumor is often, 74% of the time, in an eccentric location 
with a sharp demarcation between tumor and cord, however occasionally 
there can be areas where tumor can infiltrate the surround tissue making it 
difficult for a gross total resection [14]. The tumor is often soft and greyish 
with minimal to no vascularization. In one review series of 30 patients 
with subependymomas in the spinal cord immediate postoperative 
deficits were noted in 60% of patients, however, 75% of these deficits 
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Figure 2: Histological features. 
A. Microscopic image of the tumor demonstrating the classic features of subependymoma, including nuclear clustering and a fibrillar, paucicellular 
background; Microcysts are not evident in this case (magnification 10x). B. The tumor shows areas with medium cellularity, however cell clustering 
is still present (20x). C. Hyalinized vessels are observed in the specimen (arrows, 20x). D. The tumor is diffusely positive for GFAP immunostain 
(40x). E. It shows dot-like EMA positivity (arrows, 40x). F. It is negative for Ki-67 immunostain (20x).

http://dx.doi.org/10.16966/2379-7150.123
http://apps.who.int/bookorders/anglais/detart1.jsp?codlan=1&codcol=70&codcch=4001
http://apps.who.int/bookorders/anglais/detart1.jsp?codlan=1&codcol=70&codcch=4001
http://apps.who.int/bookorders/anglais/detart1.jsp?codlan=1&codcol=70&codcch=4001
http://apps.who.int/bookorders/anglais/detart1.jsp?codlan=1&codcol=70&codcch=4001
http://www.ncbi.nlm.nih.gov/pubmed/22747714
http://www.ncbi.nlm.nih.gov/pubmed/22747714
http://www.ncbi.nlm.nih.gov/pubmed/22747714
http://www.ncbi.nlm.nih.gov/pubmed/17569000
http://www.ncbi.nlm.nih.gov/pubmed/17569000
http://www.ncbi.nlm.nih.gov/pubmed/17569000
http://www.ncbi.nlm.nih.gov/pubmed/20672503
http://www.ncbi.nlm.nih.gov/pubmed/20672503


 
ForschenSci
O p e n  H U B  f o r  S c i e n t i f i c  R e s e a r c h

Citation: Maque-Acosta Y, Petito CK, Ivan ME, Sidani C, de la Fuente MI (2016) Subependymoma of the Cervicothoracic Spinal Cord. J Neurol 
Neurobiol 2(3): doi http://dx.doi.org/10.16966/2379-7150.123

Open Access

4

5. Bi Z, Ren X, Zhang J, Jia W (2015) Clinical, radiological, and 
pathological features in 43 cases of intracranial subependymoma. J 
Neurosurg 122: 49-60.

6. Cure LM, Hancock CR, Barrocas AM, Sternau LL, C Hirzel A (2014) 
Interesting case of subependymoma of the spinal cord. Spine J 14: 
e9-e12.

7. Ragel BT, Osborn AG, Whang K, Townsend JJ, Jensen RL, et 
al. (2006) Subependymomas: an analysis of clinical and imaging 
features. Neurosurgery 58: 881-890.

8. Burger P (2015) Subependymoma. Expertpath 2012.

9. Sun B, Wang C, Wang J, Liu A (2003) MRI features of intramedullary 
spinal cord ependymomas. J Neuroimaging 13: 346-351.

10. Kulkarni AV, Armstrong DC, Drake JM (1999) MR characteristics of 
malignant spinal cord astrocytomas in children. Can J Neurol Sci 26: 
290-293.

11. Zhou J, Li N, Yang G, Zhu Y (2011) Vascular patterns of brain tumors. 
Int J Surg Pathol 19: 709-717.

12. Krishnan SS, Panigrahi M, Pendyala S, Rao SI, Varma DR (2012) 
Cervical Subependymoma: A rare case report with possible 
histogenesis. J Neurosci Rural Pract 3: 366-369.

13. Yadav RK, Agarwal S, Saini J, Sharma NK (2008) Imaging appearance 
of subependymoma: a rare tumor of the cord. Indian J Cancer 45: 33-35.

14. Dario A, Fachinetti P, Cerati M, Dorizzi A (2001) Subependymoma 
of the spinal cord: case report and review of the literature. J Clin 
Neurosci 8: 48-50.

15. Jallo GI, Zagzag D, Epstein F (1996) Intramedullary subependymoma 
of the spinal cord. Neurosurgery 38: 251-257.

16. Orakcioglu B, Schramm P, Kohlhof P, Aschoff A, Unterberg A, 
et al. (2009) Characteristics of thoracolumbar intramedullary 
subependymomas. J Neurosurg Spine 10: 54-59.

17. Sarkar C, Mukhopadhyay S, Ralte AM, Sharma MC, Gupta A, et al. 
(2003) Intramedullary subependymoma of the spinal cord: a case 
report and review of literature. Clin Neurol Neurosurg 106: 63-68.

18. Tacconi L, Johnston FG, Thomas DG (1996) Subependymoma of the 
cervical cord. Clin Neurol Neurosurg 98: 24-26.

http://dx.doi.org/10.16966/2379-7150.123
http://www.ncbi.nlm.nih.gov/pubmed/25361493
http://www.ncbi.nlm.nih.gov/pubmed/25361493
http://www.ncbi.nlm.nih.gov/pubmed/25361493
http://www.ncbi.nlm.nih.gov/pubmed/24269267
http://www.ncbi.nlm.nih.gov/pubmed/24269267
http://www.ncbi.nlm.nih.gov/pubmed/24269267
http://www.ncbi.nlm.nih.gov/pubmed/16639322
http://www.ncbi.nlm.nih.gov/pubmed/16639322
http://www.ncbi.nlm.nih.gov/pubmed/16639322
http://www.expertpath.com/
http://www.ncbi.nlm.nih.gov/pubmed/14569827
http://www.ncbi.nlm.nih.gov/pubmed/14569827
http://www.ncbi.nlm.nih.gov/pubmed/10563214
http://www.ncbi.nlm.nih.gov/pubmed/10563214
http://www.ncbi.nlm.nih.gov/pubmed/10563214
http://www.ncbi.nlm.nih.gov/pubmed/21862487
http://www.ncbi.nlm.nih.gov/pubmed/21862487
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3505341/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3505341/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3505341/
http://www.ncbi.nlm.nih.gov/pubmed/18453739
http://www.ncbi.nlm.nih.gov/pubmed/18453739
http://www.ncbi.nlm.nih.gov/pubmed/11148079
http://www.ncbi.nlm.nih.gov/pubmed/11148079
http://www.ncbi.nlm.nih.gov/pubmed/11148079
http://www.ncbi.nlm.nih.gov/pubmed/8869051
http://www.ncbi.nlm.nih.gov/pubmed/8869051
http://www.ncbi.nlm.nih.gov/pubmed/19119934
http://www.ncbi.nlm.nih.gov/pubmed/19119934
http://www.ncbi.nlm.nih.gov/pubmed/19119934
http://www.ncbi.nlm.nih.gov/pubmed/14643922
http://www.ncbi.nlm.nih.gov/pubmed/14643922
http://www.ncbi.nlm.nih.gov/pubmed/14643922
http://www.ncbi.nlm.nih.gov/pubmed/8681474
http://www.ncbi.nlm.nih.gov/pubmed/8681474

	Title
	Corresponding author
	Background
	Clinical Case
	Discussion
	Radiological features
	Histological features
	Neurosurgical approach
	Other therapeutical options
	Consent

	Conflict of Interests
	References
	Figure 1
	Figure 2

