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Abstract

Ependymoma is a relatively rare malignancy accounting for 2.0% of all primary central nervous
system tumors in adults. Extracranial metastasis is a very uncommon complication of gliomas,
especially of anaplastic ependymomas. The objective of this paper is to show that ependymomas
can metastasize to soft tissue and lymph nodes as well as to share our approach to this challenge.
We report a male patient with anaplastic ependymoma that recurred, metastasizing to the neck and
lymph nodes. Metastatic disease was diagnosed based on clinical presentation of a palpable nodule
on the right neck and diffuse cervical lymphadenopathies. A biopsy was obtained and pathology
revealed anaplastic ependymoma. Whole-body fluorodeoxyglucose positron emission tomography
scan showed metastatic disease in the right mastoid region with diffuse uptake in the cervical
lymph nodes. Clinical and radiologic response was achieved after three chemotherapy cycles of
etoposide, cisplatin, vincristine, and cyclophosphamide. This case highlights extracranial
metastasis to the soft tissue as an atypical presentation of recurrent anaplastic ependymoma. Other
reported instances of extracranial metastatic ependymoma of this presentation are discussed. The
possible metastatic pathways of intracranial disease are discussed. It also illustrates how
extracranial disease remains stable with systemic chemotherapy.
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1. Introduction

Ependymomas are glial neoplasms arising from ependymal cells lining the ventricular
system, spinal cord and cortical rests [1]. The incidence rates of ependymomas are higher in
children, and account for 2% of all adult intracranial tumors [2]. Anaplastic ependymomas
are the most aggressive form characterized by increased cellularity, atypia, proliferation
indices, mitotic activity, vascular proliferation and necrosis, with a greater propensity to
infiltrate the surrounding brain tissue as well as spread to cerebrospinal fluid [3]. Early
diagnosis is crucial to the management of these tumors. The mainstay of treatment and key
prognostic factor is the extent of surgical resection [4], but this carries a risk of significant
neurological complications [5]. Adjuvant radiotherapy has a role prolonging the overall
survival, in contradistinction to chemotherapy [6]. Extracranial metastasis is uncommon,
with the incidence reported at 0.4—2% for all brain/spine tumors, however it is overestimated
[3]. Several mechanisms of metastasis have been reported. This is a case of supratentorial
extraventricular anaplastic ependymoma with extracranial metastasis.

2. Case report

A 21-year-old man presented with headaches and neck pain in November 2007. Brain MRI
showed an enhancing mass with a cystic component in the right temporoparietal region
measuring 5.1 x 3.8 cm. He underwent a gross total resection (GTR), and the pathology
revealed anaplastic ependymoma. Then, he received radiation therapy with a total dose of 54
Gy. In October 2010, he developed left arm numbness. Brain MRI showed tumor recurrence
in the right parietal lobe measuring 3.7 x 2.9 cm. He underwent a second GTR, followed by
stereotactic radiosurgery (SRS) and 12 cycles of standard-dose temozolomide. In December
2011, he had a seizure and brain MRI showed second recurrence in the right occipital lobe.
He had a third GTR, and pathology revealed anaplastic ependymoma. Adjuvant therapy
consisted of SRS, followed by 16 cycles of temozolomide and bevacizumab. In September
2013, a nodule in the right aspect of the neck was biopsied, and pathology revealed
metastatic anaplastic ependymoma, with CDKN2A loss. A fluorodeoxyglucose positron
emission tomography (FDG-PET) scan and MRI showed metastatic disease in the right
mastoid region with diffuse cervical lymphadenopathies (Fig.1). Spine MRI and CT scan of
the thorax, abdomen and pelvis were unremarkable, and 5-fluorouracil did not show
radiological response. In February 2014, he started on etoposide, cisplatin, vincristine and
cyclophosphamide, completing three cycles in April 2014. Repeat FDG-PET scan showed
decreased size and uptake of the neck tumor and brain MRI did not show any disease.
Chemotherapy was discontinued as the patient had difficulty tolerating the regimen. On
examination, there was no focal neurological deficit. Physical examination revealed a
painless, indurated, 10 x 8 cm neck mass and diffuse palpable cervical lymph nodes.

3. Discussion

As extracranial metastasis of anaplastic ependymoma has rarely been reported in the
literature, it is difficult to calculate its occurrence accurately. There are several hypotheses
regarding the metastatic spread of intracranial tumors, including surgical manipulation with
breach of anatomic barriers, hematogeneous spread after tumor invasion of the dural veins,
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via the ventricular system (drop or retrograde metastases), via ventriculoperitoneal shunts,
and via hematogeneous or lymphatic spread after tumor invasion of the skull and
extracranial tissues [7]. Three other patients in addition to ours had metastatic spread after a
surgical procedure; manipulation of the tumor site and seeding during the invasive
procedure may have a role in the development of metastasis (Table 1) [8-10].

It is possible that tumor growth may breach the normal anatomical site and spread tumor
cells into the general circulation [7]. Primary brain tumors often have a poor response to
chemotherapy due to the poor blood—brain barrier penetration [8]. There is evidence that
extracranial metastasis is not subject to this same restriction, allowing chemotherapy be
more successful than in intracranial tumors [11]. Our case supports this theory as the tumor
had a complete response to chemotherapy. It is also significant that while his tumor
metastasized, his intracranial disease is stable and has not shown evidence of recurrence in
34 months. Supratentorial ependymomas are characterized by connection to the ventricular
system, but our patient does not reflect this generalization [8].

Propensity of anaplastic ependymoma to metastasize as well as its aggressiveness may be
correlated to a Ki67 index above 10% [8]. The current case was also significant for
CDKNZ2A loss which has been associated with unfavorable prognosis in ependymoma [12].
This case is unique in that a more aggressive chemotherapy regimen was used for recurrent
metastatic disease. After three cycles of etoposide, cisplatin, vincristine, and
cyclophosphamide, a decrease in size and uptake was observed on FDG-PET scan. This is
evidence that this regimen may be useful in the treatment of ependymoma.
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Fig. 1.
Right occipital subcutaneous mass. Biopsy showed islands of tumor cells separated by

fascicles of fibroconnective tissue with few scattered adipocytes. (A) Mitotic activity,
microvascular proliferation, and necrosis were inconspicuous (hematoxylin and eosin,
original magnification x 200). (B) The tumor cells showed diffuse cytoplasmic glial
fibrillary acidic protein (GFAP) immunoexpression (GFAP, original magnification x 200),
(C) diffuse cytoplasmic and nuclear S100 immunoexpression (S100, original magnification
x 200) and (D) diffuse perinuclear “dot-like” and “ring-like” epithelial membrane antigen
(EMA) immunoexpression suggestive of ependymal differentiation (EMA, original
magnification x 200). (E) The corresponding positron emission tomography scan showing
fluorodeoxyglucose avidity in right mastoid and cervical lymphadenopathy and (F) a T1-
weighted post-contrast coronal MRI of the brain shows enhancing lesion in the right neck
soft tissue (F).
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