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Ependymomas are rare nervous system tumors that can arise anywhere in the neu-
raxis. While having a high propensity for leptomeningeal dissemination, retrograde dis-
semination (from the spine to the CNS) remains infrequent. We describe the case of a
31-year-old female who presented with hydrocephalus secondary to an intracranial lep-
tomeningeal metastasis of a giant spinal ependymoma with mixed (classic and myxopapil-
lary) histopathologic features, successfully treated with surgical resection and radiotherapy
of the entire neuraxis. This case highlights the importance of including ependymomas in
the differential diagnosis for lesions in atypical extra-axial locations, of systematically ob-
taining imaging of the entire neuraxis when suspecting it, and of considering retrograde
dissemination when both intracranial and spinal lesions are present.

Metastasis © 2024 The Authors. Published by Elsevier Inc. on behalf of University of Washington.
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N 1]. While bearing a relatively good prognosis, ependymo-
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mas are prone to a high recurrence rate, mostly due to their
propensity for leptomeningeal dissemination. Retrograde in-

Ependymomas are WHO grade 2 or 3 tumors that can arise tracranial dissemination, however, remains infrequent. We
anywhere in the neuraxis, and represent 3%-9% of all gliomas  describe the case of a young adult female initially present-
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Fig. 1 - CT and MR findings of a mixed-type metastatic spinal ependymoma in a 31-year-old female patient. (A) Axial
noncontrast head CT image showing severe obstructive hydrocephalus with signs of transependymal resorption (arrows).
(B) Axial noncontrast head CT image at the level of posterior fossa, showing an ill-defined, heterogenous mass effect filling
the prepontine cistern (arrow). Note the small caliber of the 4'* ventricle (circle). (C,D) Pre- and postcontrast Sagittal Brain MR
T1-weighted image showing a large T1-hypointense prepontine extra-axial mass (arrow) extending from the
retro-chiasmatic region to the level of the inferior aspect of the clivus and causing a compression of the brainstem and optic
chiasma. It displays an avid, irregular, patchy enhancement (arrow). The basilar artery was engulfed but remained patent. (E)
Sagittal cervical and thoracic spine MR T2-weighted reconstructed image showing an extensive posterior intradural
extramedullary mass, beginning at the G5 level and extending caudally to the upper lumbar spine level, which displays
heterogenous, T2 hyperintense signal (arrows). Note the resulting spinal cord compression, as well as the similar T2 signal

in the prepontine mass (asterisk).

ing with hydrocephalus secondary to an intracranial lep-
tomeningeal metastasis of a giant, mixed-type (classic and
myxopapillary) spinal ependymoma, initially misdiagnosed
because of incomplete imaging of the rest of the neuraxis,
and then successfully treated with surgical radiation and pan-
neuraxis radiotherapy.

Case presentation

A 31-year-old female with a history of gestational diabetes
and obesity, who was initially admitted for labor induction
at 38 weeks of pregnancy, presented with new-onset se-
vere headaches for 2 weeks. All her vitals and blood tests
were normal. On postpartum day 2, her headaches worsened,
and she began to experience diplopia. Noncontrast head CT
showed significant triventricular hydrocephalus with signs of

transependymal resorption (Fig. 1A), and an ill-defined mass
centered in the prepontine cistern (Fig. 1B). A brain MRI con-
firmed the presence of a large, enhancing, extra-axial retrochi-
asmatic and retroclival mass with focal cystic areas (Fig. 1C
and D). The initial presumed diagnosis was that of a cranio-
pharyngioma, with atypical ependymoma and germ cell tu-
mor listed as differential diagnoses. The patient underwent
urgent left parietal ventriculoperitoneal shunt placement,
with subsequent substantial improvement of her headache.
The patient was adamant to obtain her discharge as soon as
possible, and was finally discharged 4 days postdelivery in
good clinical state with a close scheduled follow-up. On her
follow-up appointment 1 month after discharge, after thor-
ough questioning, she reported having a progressive bilateral
lower limb weakness for a few months before delivery. Neuro-
logical exam revealed moderate paraparesis, paraparesthesis
and hyperreflexia. A spine MRI showed a large intradural ex-
tramedullary lesion extending from C5 to L1, presenting simi-
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Fig. 2 - Intraoperative and histopathologic findings. (A) intraoperative view, following C5-T2 laminectomy and dural sac
opening, showing a tan-colored, well-demarcated encapsulated intradural tumor (arrows), without areas of macroscopic
necrosis. (B) Intraoperative view, after partial dissection of the intradural extramedullary mass (yellow asterisk) from the
plane of the spinal cord (blue asterisk). (C) Glial epithelial proliferation with focal perivascular myxoid microcysts, typical of
myxopapillary ependymoma. Mitotic activity was low. (hematoxylin and eosin (H&E) stain, 100X original magnification).
Inset: Alcian Blue staining highlighting the my=xoid content in light blue within microcysts (400X magnification). A strong
positivity for GFAP immunohistochemistry was also noted (not shown). (D) ‘True’ ependymal rosette (arrows), consisting of
tumor cells arranged around an empty central lumen, characteristic of ‘classic’ spinal ependymoma (H&E stain, 200X
magnification). (E) Glial proliferation with tumor cells arranged in perivascular pseudorosettes (H&E stain, 200X

magnification).

lar signal characteristics as the intracranial lesion (Fig. 1E). An
ependymoma with spinal metastasis became the preferred di-
agnosis, with germ cell tumor not excluded. The patient un-
derwent a 2-stage gross resection of the spine lesion (Figs. 2A
and B). Her postoperative course was complicated by bilateral
pulmonary emboli which resolved after 6 months of antico-
agulant therapy. The intracranial lesion, radiologically mon-
itored until then upon tumor board recommendation and in
accordance with patient’s will to delay surgery after the cessa-
tion of breastfeeding, demonstrated interval progression, and
partial resection using a transclival endonasal approach was
performed. Gross total resection was not achievable because
of its engulfment of the basilar artery (Fig. 1D). Histopathologi-
cal analysis revealed a metastatic hybrid spinal ependymoma
(classic + myxopapillary), WHO grade 2 (Figs. 2C-E). The pa-
tient then received radiotherapy of the entire neuraxis and
remains periodically followed, with mild residual paraparesis
and no progression or recurrence until now.

Discussion

The diagnosis of ependymomas can be clinically challenging,
given the numerous possible clinical manifestations depend-
ing on the location of the lesions. In our case, the only initial

symptom reported by the patient was a new-onset, nonspe-
cific headache in a peripartum context, without any clinical
features orienting towards pre-eclampsia or other diseases,
and which was only investigated by imaging after delivery.
The differential diagnosis of ependymomas on imaging is lo-
cation and age dependent [2]. In our case, the atypical retro-
clival location and the presence of spinal involvement raised
suspicion for 2 additional diagnoses: germ cell tumor and pap-
illary craniopharyngioma, which can both present with lep-
tomeningeal seeding (although very rare for the latter, usually
after resection [3]). While it can be difficult to identify which
of the leptomeningeal lesions is the primary (and decide be-
tween drop or retrograde dissemination [4]), we assumed the
spinal lesion to be the primary one, given its large size com-
pared to the retroclival lesion, the onset of symptoms related
to the spine component which seems to have begun before
those related to the intracranial component, and the presence
of histological features in both tumors suggesting myxopapil-
lary contingent.

Leptomeningeal dissemination of spinal ependymoma
generally stays confined to the spine level. Intracranial (retro-
grade) dissemination from spinal ependymomas remains very
rare, with only a few reported cases in the literature. Most of
them were either anaplastic and/or occurred postoperatively
[5-7]. Only 3 prior cases reported preoperative intracranial dis-
semination from spinal ependymoma [4,8-10], from which our
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case differs in many ways: first, our patient was older than
the reported (mostly pediatric) patients. Second, the 2 other
cases causally attributed the intracranial dissemination to
trauma or to spontaneous rupture secondary to hemorrhage,
while none of this occurred in our case. Third, our case was
of mixed-type on histopathologic assessment, while the re-
ported ones were purely myxopapillary. Finally, none of them
initially presented with obstructive hydrocephalus.

Gross total resection is the mainstay of treatment of
ependymomas, regardless of location [1]. When total resec-
tion is not feasible, or when in presence of anaplastic ependy-
moma (WHO grade 3), postoperative radiotherapy is indicated,
as in our case. Prognosis mainly depends on tumor grade,
presence of leptomeningeal spread at initial diagnosis, and ex-
tent of resection. Posterior Fossa type A ependymoma, supra-
tentorial ependymoma with ZFTA fusion, and spinal ependy-
moma with MYCN amplification, are molecular subtypes that
are associated with poor prognosis. The 5-year survival rate
for ependymoma (regardless of location and type) is 84%. Myx-
opapillary ependymoma is associated with an excellent 10-
year survival rate of 92.4%, however with high local recurrence
(up to 84%) and leptomeningeal spread (9.3%) [1].

Conclusion

Our unusual case highlights the importance of systematic
imaging of the entire neuraxis when a diagnosis of ependy-
moma is considered, of the inclusion of ependymoma in the
differential diagnosis of lesions in atypical extra-axial loca-
tions, and of considering retrograde leptomeningeal spread
when both intracranial and spinal ependymomas are found.

Patient consent

Written informed consent for publication was obtained from
the patient.
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