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Subependymoma is a rare tumor of the central nervous system, representing 0.2 to 
0.7% of all intracranial tumors. They are usually found in the fourth ventricle or in 
the walls of the lateral ventricles, often remaining asymptomatic. Subependymomas 
occur rarely in the cervical or thoracic spinal cord. Since its first description in the 
spinal cord by Boykin et al in 1954, only 47 cases have been reported. A 49-year-old 
man presented with a 4-year-long-lasting neck pain, which radiated to the upper right 
extremity for 4 years. It was insidious at onset and revealed gradual progression, dif-
ficulty in performing fine hand movements, and hyperalgesia. Magnetic resonance 
imaging revealed irregular hyperintensity of T2 and dilatation of the spinal cord from 
C4 to T1 with associated edema and an intramedullary lesion with central location. 
During the surgical event, a transoperative biopsy was performed that revealed loose 
fibrillary networks and groups of nuclei showing mild pleomorphism and microcystic 
formations. Histologically, we observed groups of cells with mild nuclear pleomor-
phism embedded in a dense, thin, glial fibrillar fundus, and microcystic formations. 
Immunohistochemical staining revealed diffuse positivity for the glial fibrillary acidic 
protein, and negative for the epithelial membrane antigen. Subependymoma accounts 
for 8.3% of all ependymal tumors. There are few descriptions of the cytologic features 
of the subependymoma because this neoplasm is rare and most commonly found 
 incidentally in autopsies.
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Introduction
Subependymoma is a rare central nervous system (CNS) tumor, 
first described by Scheinker in 1945, accounting for 0.2 to 0.7% 
of all intracranial tumors. These are usually found in the fourth 
ventricle or on the lateral ventricle walls, often remaining 
asymptomatic with an incidental frequency of 0.13 to 0.4% in 
autopsy cases.1 Subependymomas rarely occur in the cervical or 

thoracic spinal cord, and when they occur, they are  inevitably 
accompanied by myelopathy and are often diagnosed clinically 
as ependymomas or astrocytomas.1 The location of these lesions 
in the spinal cord suggests a subpial glial progenitor  origin 
 rather than its proposed origin from subependymal progenitor 
cells.2 Since its first description in the spinal cord by  Boykin et al 
in 1945, only 47 cases have been reported to date.3
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Case Report
A 49-year-old man presented with a burning neck pain, which 
irradiated to the lateral side of right upper extremity for 4 years. 
It was insidious at onset and revealed gradual progression, dif-
ficulty in performing fine hand movements, and hyperalgesia.

The patient had hyperalgesia in dermatomes C5 and T6 and 
a grade 3/5 power in his right upper limb with muscle wast-
ing. Rest of his limbs had mild weakness with spasticity and 
hyperreflexia. Sagittal T2 magnetic resonance imaging (MRI) 

revealed irregular hyperintensity and widening of the spinal 
cord from C4 to T1 with associated edema; an intramedullary 
lesion with central location; and an intense, heterogeneous, 
and patchy enhancement after gadolinium administration 
(►Fig. 1).

Surgical Procedure
Laminoplasty of C3–C4–C5 was performed. After opening 
the dura mater, the tumor was identified totally covered 

by pia mater. The tumor was white-red, vascular, well 

Fig. 1 (A) Sagittal T2, hyperintensity and widening of spinal cord from C4–T1. (B) Axial T2 shows intramedullary lesion. (C) Sagittal T1 with 
gadolinium patchy enhancement. (D) Axial T1 with gadolinium, intense enhancement of the lesion.
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demarcated, and located in the right lateral portion of 
the spinal cord near C4, followed by a near-total surgical 
resection (►Fig. 2).

Histologic Examination
Cytologic examination during surgery revealed that the 
mass was composed of loose fibrillary networks and 
 clusters of nuclei showing mild pleomorphism. Several 
microcystic  formations were evident. On frozen section, we 
observed clusters of cells with mild nuclear pleomorphism 
embedded in a dense, fine, glial fibrillary background, and 
microcystic formations. Histologically, the neoplasm was 
considered benign.

All of the resected tissue was submitted for  histopathologic 
analysis, processed and embedded in paraffin blocks. On 
histopathologic examination, the same findings described 
before were observed (►Fig.  3). Immunohistochemistry 
staining revealed diffuse positivity for glial fibrillary acidic 
protein (GFAP), but tumor cells were negative to epithelial 
membrane antigen (EMA) (►Fig. 4).

Discussion
Subependymoma is a rare, benign, slow-growing CNS tumor 
and accounts for 8.3% of all ependymal tumors.1–3 So far, 
32 cases have been located in the cervical, cervicomedul-
lary, and cervicothoracic locations.2 They have a mean age 

Fig. 2 Surgical findings. (A) Longitudinal section a plum beneath the pia can be observed. (B) Longitudinal section of pia: a white-red tumor 
can be observed. (C) Resection of tumor with a nodular, jelly appearance can be observed. (D) spinal cord without the tumor.
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Fig. 3 Histopathology: (A) H&E staining smear shows loose fibrillary networks and clusters of nuclei showing mild pleomorphism, (B) H&E-
stained frozen section shows lobular pattern arrangement of monomorphic nuclei in fibrillary pattern. (C, D) H&E staining shows clusters of 
cells with mild nuclear pleomorphism embedded in a dense, fine, glial fibrillary background and microcystics.

Fig. 4 (A) Glial fibrillary acidic protein (GFAP) shows diffuse positivity on stroma and cells. (B) Epithelial membrane antigen (EMA) shows 
negative staining on stroma and cells.

of presentation of approximately 44 years with a strong 
male prevalence.2,4 The symptomatic subependymomas 
 generally occur after 40 years of age and are rare in child-
hood. In contrast to intracranial subependymomas arising 
in the  ventricles, spinal subependymomas cause symp-
toms because of the limited space in the spinal cord.1,5 MRI 

is sensitive to spinal subependymomas, usually showing a 
hypointense lesion on the T1-weighted image with gadolin-
ium enhancement,1 but it is not capable of distinguishing.1,6

There are few descriptions of the cytologic features of 
 subependymoma because this neoplasm is rare and most 
commonly encountered incidentally at autopsies.



68 Intramedullary Subependymoma of the Cervical Spinal Cord García Chapa et al.

Indian Journal of Neurosurgery   Vol. 8   No. 1/2019

Histopathologically, these tumors are low grade (World 
Health Organization [WHO] grade I),2 characterized by 
homogenous cells with sparse cellularity showing clustering 
of nuclei over a fibrillary background formed by cell  processes 
and occasional occurrence of microcysts,2,5 The nuclei are 
round to slightly oval and resemble those of ependymal cells. 
There are occasional perivascular arrangements similar to 
ependymal pseudorosettes.

Immunohistochemical characteristics are, however, iden-
tical to that of astrocytic neoplasms with diffuse GFAP and 
S-100 protein positivity. In contrast to ependymomas, sub-
ependymomas are negative for EMA. Ultrastructurally, they 
demonstrate both astrocytic and ependymal  characteristics. 
The former is evidenced by the processes containing 
 intermediate filaments and the latter by microlumens, cilia, 
microvilli, and intercellular junctions2

Proliferation studies with mouse monoclonal antibody 
MIB-1 against the Ki-67 antigen that is associated with cell 
proliferation reconfirmed the slow growth potential of 
subependymomas.5,7

The histogenesis of these tumors has been debated, since 
the recognition of the tumor in 1945.8 Due to their ultrastruc-
tural similarities with ependymal cells, they were initially 
thought to arise from ependymal cells, with reactive astro-
cytic proliferation. Because immunohistochemical profile 
favors a glial origin, they were grouped with low-grade gli-
al tumors. Tanycytes were also proposed as source of origin, 
due to the presence of ultrastructural features of glial as well 
as ependymal components. However, the presence of round 
cells rather than spindle-shaped cells differentiates these 
lesions from tanycytic ependymomas. The identification of 
cells similar to subependymal glial precursor cells suggest-
ed alternate cell of origin.1,6The tumors were then thought to 
derive from the subependymal cell plate, also known as the 
residual periventricular matrix layer, because the histologic 
appearance of the tumor resembled the normal histologic 
appearance of this region.2,5

Electron microscopy of four cases of fourth ventricular 
subependymomas found cells similar to the ependymal glial 
precursor cells seen in adult subependymal cell layers, sug-
gesting that subependymomas are a separate entity from 
ependymomas and astrocytomas, probably arising from 
ependymal glial cells in the subependymal cell layer.9

Subependymal zone glial precursor cell origin cannot 
explain the predominant peripheral and exophytic location 
of these lesions in the spinal cord unlike their intracrani-
al counterparts. The current concept seems to suggest that 
these progenitor cells exist throughout the spinal cord white 
matter as well as the root entry zones. They are more local-
ized in the outer subpial white matter than the medial zones, 
especially at the dorsal and ventral spinocerebellar tracts. 
They tend to proliferate within their template zones and do 
not possess transzonal migratory ability. The tumor origin 
from these cells better explains the eccentric, subpial, and 
exophytic locations of spinal subependymomas.
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