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Abstract:

This was a study of the case of a 60-year-old woman who presented with a six-month history of headache and numbness
radiating to the right arm. MRI revealed a fusiform intramedullary spinal tumor spanning C2 to C5 at the hospital where
she first presented. As her right upper limb weakness had presented gradually, she visited our hospital after one and a half
years. Neurological examination revealed muscle weakness in the right deltoid, but no sensory disturbance.

The patient underwent a C2-C6 total laminectomy and posterior midline myelotomy from the posterior median fissure of
the spinal cord. The intraoperative histological diagnosis was glioma.

Pathological findings in low magnification demonstrated clusters of small uniform nuclei embedded in a dense and fibril-
lary matrix in hematoxylin-eosin staining (H.E.). On immunohistochemical staining, the tumor cells were weakly positive
for glial fibrillary acidic protein (GFAP), but negative for the epithelial membrane antigen (EMA). The histopathological
findings were consistent with the diagnosis of a subependymoma. However, the MIB-1 labeling index was of moderately
high level up to approximately 8%.

In this case, we performed total resection because the tumor had rapidly increased in size and was of atypical form in
histological findings.

It should be minded that some of subependymomas have a possibility of rapidly increasing in size with progressing neu-

rological deficits.
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Introduction

Subependymoma is a rare benign tumor that can occur
throughout the central nervous system. In the spinal region,
the most frequent site is the cervical intramedullary region
(22.9%)'**'®. Histologically, subependymoma corresponds to
the World Health Organization Grade 17

Usually, mitotic activity is absent or low, and the index of
Ki67/MIB-1 from immunohistochemical studies is under
1%".

We report a case of cervical subependymoma that rapidly
increased in size in a year and a half, with progressing neu-
rological deficits, and which had atypical pathological fea-
tures.

The patient was informed that the data concerning the
case would be submitted for publication and patient consent
was provided.

Case Report

A 60-year-old woman presented with a six-month history
of headache and numbness radiating to the right arm. MRI
revealed a fusiform intramedullary mass at the hospital
where she first presented. However, it was not specifically
treated. As her right upper limb weakness had presented
gradually, she visited our hospital after one and a half years.
Neurological examination revealed muscle weakness in the
right deltoid.
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Figure 1.

(a) First MRI. (b) Second MRI on T2-weighted imaging.

Figure 2. MRI (a) T1-weighted imaging. (b) T2-weighted imaging. (c) Enhancement imaging. (d) Axial

view on T2-weighted imaging.

The tumor mass had progressed to the rostro-caudal side
(Fig. 1). The two tumors showed low signal intensity on a
T1l-weighted MRI and high signal intensity on a T2-
weighted MRI. Heterogeneous enhancement was observed
with gadolinium administration. The axial MRI showed that
the mass extended along the right antero-lateral surface of
the spinal cord (Fig. 2).

The patient underwent a C2-C6 total laminectomy and
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posterior midline myelotomy (Fig. 3). The tumor was lo-
cated laterally to right side, and right dorsal root entry zone
was swelling and curved, indicating difficulty of safe ap-
proach from around the right dorsal root entry zone. There-
fore, we selected a midline approach to the tumor in order
to minimize injury of the dorsal cord. The tumor was totally
resected in microscopic view. However, a small amount of
residual tumor was detected in the postoperative MRI, indi-
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cating nearly total resection by the initial operation.

The intraoperative histological diagnosis was glioma.
Pathological findings of the tumor tissue in low magnifica-
tion demonstrated the distinctive clusters of small uniform
nuclei embedded in a dense eosinophilic fibrillary matrix of
glial cell processes with frequent occurrence of microcysts
(Fig. 4a). Tumor cell nuclei appeared isomorphic and some
tumor cell nuclei were surrounded by halos, and some tu-
mor nuclei arranged around the micro lumen-like ependy-
moma (Fig. 4b). However, this tumor lacked -cellularity,
spindle cells, abundant eosinophilic cytoplasm, and perivas-
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cular pseudorosette. The tumor demonstrated immunoreac-
tivity for GFAP (glial fibrillary acidic protein) in fibrillary
matrix (Fig. 4c), negative for epithelial membrane antigen
(EMA), and 8% of nuclei of the tumor cells were positive
for Ki-67 labeling (Fig. 4d). The characteristic microcystic
change, clustered isomorphic nuclei, and dense fibrillarity
produced by glial processes readily distinguish subependy-
moma from other gliomas.

Postoperatively, the patient developed a right upper and
lower limb monoparesis and dysesthesia. At six-month
follow-up, the motor function subsequently improved. MRIs
showed no significant changes in the small remnant tumor.

Discussion

Scheinker first described this type of tumor in 1945,
Boykin proposed that it originated from subependymal as-
trocytes and named it subependymal glomerate astrocy-
. To our knowledge, 70 cases have been presented as
spinal subependymomas in previous papers"**'®. There were
16 cases of intramedullary cervical cord subependymomas;
however, there were no reports regarding the process of tu-
mor progression. Our case was able to follow the tumor
growing for one and a half years, incidentally, and found
rapid progression.

Regarding MRI findings on subependymomas, the usual
finding on MRI was of no or scarce contrast enhancement,

but this case showed heterogeneous enhancement'.

toma

Figure 4. Histological findings. (a) H&E staining x100. (b) H&E staining x400; yellow arrow
indicates micro lumen consisted by the nucleus of the tumor. (¢c) GFAP staining x400. (d) MIB-1

staining x100.
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Mitoses are very rare or absent, with Ki-67 (i.e., MIB-1)-
staining studies revealing labeling indices less than 1%.
However, the MIB-1 labeling index was moderate high level
up to approximately 8% in this case. Paryson mentioned that
subependymomas accompanied by clinical symptoms have
slightly higher Ki-67 indices than tumors discovered at
autopsy, suggesting that even a slight increase in prolifera-
tive rate might affect clinical behavior".

Regarding treatment, the efficacy of radiotherapy remains
controversial®***.

Typical subependymomas have a good prognosis with sur-
gical resection”", Wu et al. mention that surgical treat-
ment demonstrated that aggressive surgery for this tumor
may cause either worsening of an existing deficit or the de-
velopment of new deficits".

In this case, we performed nearly total resection because
the tumor had rapidly increased in size and was of atypical
form in histological findings.

It should be minded that some subependymomas have the
possibility of rapidly increasing in size with progressing
neurological deficits.

Conflicts of Interest: The authors declare that there are
no relevant conflicts of interest.

Author Contributions: Hirosuke Nishimura wrote and
prepared the manuscript, and all of the authors participated
in the study design. All authors have read, reviewed, and ap-
proved the article.

References

1. Wu Z, Iwanami A, Yasuda A, et al. Intramedullary cervicothoracic
subependymoma: report of three cases and review of the literature.
J Orthop Sci. 2015;20(5):927-34.

2. Pagni CA, Canavero S, Giordana MT, et al. Intramedullary
subependymomas: case report and review of the literature. Neuro-
surgery. 1992;30(1):115-7.

3. Louis DN, Ohgaki H, Wiestler OD, et al. The 2007 WHO classifi-
cation of tumours of the central nervous system. Acta Neuropa-
thol. 2007;114(2):97-109.

4. Salcman M, Mayer R. Intramedullary subependymoma of the cer-
vical spinal cord: case report. Neurosurgery. 1984;14(5):608-11.

5. Lee KS, Angelo JN, McWhorter JM, et al. Symptomatic subepen-
dymoma of the cervical spinal cord. J Neurosurg. 1987;67(1):128-
31.

6. Herrmann HD, Neuss M, Winkler D. Intramedullary spinal cord
tumors resected with CO2 laser microsurgical technique: recent
experience in fifteen patients. Neurosurgery. 1988;22(3):518-22.

7. Nagashima M, Isu T, Iwasaki YM, et al. Intramedullary subepen-
dymoma of the cervical spinal cord case report. Neurol Med Chir.

94

dx.doi.org/10.22603/ssr1.2018-0005

1988;28(3):303-8.

8. Vaquero J, Martinez R, Vegazo I, et al. Subependymoma of the
cervical spinal cord. Neurosurgery. 1989;24(4):625-7.

9. Lach B, Russell N, Benoit B. Atypical subependymoma of the spi-
nal cord: ultrastructural and immunohistochemical studies. Neuro-
surgery. 1990;27(2):319-25.

10. Salvati M, Raco A, Artico M, et al. Subependymoma of the spinal
cord. Case report and review of the literature. Neurosurg Rev.
1992;15(1):65-9.

11. Jallo GI, Zagzag D, Epstein F. Intramedullary subependymoma of
the spinal cord. Neurosurgery. 1996;38(2):251-7.

12. White JB, Miller GM, Layton KF, et al. Nonenhancing tumors of
the spinal cord. J Neurosurg. 2007;7(4):403-7.

13. Krishnan SS, Panigrahi M, Pendyala S, et al. Cervical subependy-
moma: a rare case report with possible histogenesis. J Neurosci
Rural Pract. 2012;3(3):366-9.

14. Wu L, Yang T, Deng X, et al. Surgical outcomes in spinal cord
subependymomas: an institutional experience. J Neurooncol. 2014;
116(1):99-106.

15. Boykin FC, Cowen D, lannucci CA, et al. Subependymal glomer-
ate astrocytomas. J Neuropathol Exp Neurol. 1954;13(1):30-49.

16. Cure LM, Hancock CR, Barrocas AM, et al. Interesting case of
subependymoma of the spinal cord. Spine J. 2014;14(5):e9-12.

17. Prayson RA, Suh JH. Subependymomas: clinicopathologic study
of 14 tumors, including comparative MIB-1 immunohistochemical
analysis with other ependymal neoplasms. Arch Pathol Lab Med.
1999;123(4):306-9.

18. Scheinker IM. Subependymoma: a newly recognized tumor of
subependymal derivation. J Neurosurg. 1945;2(3):232-40.

19. Zenmyo M, Ishido Y, Terahara M, et al. Intramedullary subepen-
dymoma of the cervical spinal cord: a case report with immuno-
histochemical study. Int J Neurosci. 2010;120(10):676-9.

20. Yadav RK, Agarwal S, Saini J, et al. Imaging appearance of
subependymoma: a rare tumor of the cord. Indian J Cancer. 2008;
45(1):33-5.

21. Koeller KK, Rosenblum RS, Morrison AL. Neoplasms of the spi-
nal cord and filum terminale: radiologic-pathologic correlation.
Radiographics. 2000;20(6):1721-49.

22. Ragel BT, Osborn AG, Whang K, et al. Subependymomas: an
analysis of clinical and imaging features. Neurosurgery. 2006;58
(5):881-90.

23. Hoeffel C, Boukobza M, Polivka M, et al. MR manifestations of
subependymomas. Am J Neuroradiol. 1995;16(10):2121-9.

24. Jang W-Y, Lee J-K, Lee J-H, et al. Intramedullary subependy-
moma of the thoracic spinal cord. J Clin Neurosci. 2009;16(6):
851-3.

25. Nowak A, Marchel A. Surgical treatment of intraventricular epen-
dymomas and subependymomas. Neurol Neurochir Pol. 2012;46
(4):333-43.

Spine Surgery and Related Research is an Open Access journal distributed under
the Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 Interna-
tional License. To view the details of this license, please visit (https:/creativeco
mmons.org/licenses/by-nc-nd/4.0/).




