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Ependymomas containing pigmented tumor 
cells are rare, with only 17 reported cases in the 
literature1,2,3,4, most of which arrising from the 
fourth ventricle or adjacent locations in the infraten-
torial compartment. The pigment frequently con-
sists of neuromelanin5, lipofuscin, or a combination 
of both1. The cases reported so far have not been 
characterized with molecular testing, except for the 
index case of Himstead et al.1, which was shown to 
represent a posterior fossa type B ependymoma by 
methylation profiling, as expected from the de-
mographics (46-year-old female) and tumor location 
(floor of the fourth ventricle). Here we describe a 
case of a pigmented ependymoma with multiple 
unusual features: adult age, location in the 
supratentorial compartment, presence of a YAP1 
fusion, and association with superficial siderosis. 
This case expands the spectrum of demographic and 
morphologic features associated with YAP1 fusion-
positive ependymomas and represents to our 

knowledge the first supratentorial pigmented epen-
dymoma with complete molecular characterization. 

A 66-year-old female with a history of smoking 
and localized squamous cell carcinoma of the right 
nare diagnosed 4 years prior presented to the emer-
gency room with one week of confusion and falls, 
which had worsened in the last day. Brain imaging 
revealed a heterogeneously enhancing right ante-
rior temporal lobe mass with solid and cystic com-
ponents. There was evidence of hemorrhage within 
the tumor and in the subarachnoid space, as well as 
supra- and infratentorial superficial siderosis 
(Figure 1). The patient underwent gross total tumor 
resection and recovered well after the surgery. 

The neoplasm was composed of relatively 
monomorphic cells with round to oval nuclei with a 
dispersed chromatin distribution and variable 
amounts of fibrillary cytoplasm. Scattered areas 
showed perivascular pseudorosettes (Figure 2). 
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Figure 1. Axial brain MRI (A–H) and CT (I) images. Large right temporal solid and cystic lesion with blood level (red arrows) and heteroge-
neous contrast enhancement in the medial margin (blue arrows). There was no restricted diffusion (C and D). T2* magnetic susceptibility 
sequence (G and H) showed extensive supra- and infratentorial superficial siderosis (white asterisks). Multiple punctate calcifications 
along the solid tumoral medial margin are seen on CT imaging (I, black arrows). 

 

There was a sharp interface between the tumor and 
surrounding reactive brain parenchyma, which ex-
hibited astrogliosis and Rosenthal fibers. Multifocal 
areas of hemorrhage and hemosiderin-laden macro-
phages were identified in subependymal and super-
ficial cortical areas. Many tumoral cells contained a 
coarse dark cytoplasmic pigment, which was not 
highlighted by Fontana Masson or iron stains, 
showed autofluorescence and PAS positivity after 
diastase treatment, and was electron-dense and 
associated with vacuoles on ultrastructural studies, 
most consistent with lipofuscin. There were no areas 
of necrosis and mitotic figures were not apparent. 
Neoplastic cells were positive for GFAP, negative for 
synaptophysin, and showed a prominent paranu-
clear dot-like staining pattern for EMA, but only rare 
cells showed OLIG2 and SOX10 expression. 

DNA methylation profiling resulted in concord-
ant matches with high confidence scores to the 
YAP1 fusion-altered supratentorial ependymoma 
class in multiple versions of DNA methylation 
classifiers (DFKZ version 12b6 score 1.0, Bethesda 
version 2 score 0.96). An RNA exome fusion panel 

detected a YAP1::MAMLD1 fusion, consistent with 
the methylation-based classification. 

Ependymomas with YAP1 fusion in adults are 
exceedingly rare, with only a few reported cases 
outside the pediatric population. In a series of 13 
confirmed YAP1 fusion-positive ependymomas at 
the National Cancer Institute (NCI), only two were 
identified in adults: a 45-year-old female and an 
86-year-old female. Both cases occurred in the 
cerebral hemispheres (unknown specific location for 
the first case and right occipital lobe on the second), 
but none had pigmented cells or evidence of prior 
hemorrhage. This seems to suggest that the pres-
ence of pigmented neoplastic cells in ependymomas 
is unrelated to the underlying molecular abnormali-
ties, with now two confirmed cases having differing 
molecular classification: supratentorial YAP1 fusion-
positive and posterior fossa B ependymoma1. Inter-
estingly, all three of the YAP1 fusion-positive tumors 
in the adult demographic (this case and the two 
cases at NCI) were females, in keeping with the 
predominance of this tumor in females in pediatric 
series6.
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Figure 2. Morphologic and molecular features of the pigmented ependymoma. The neoplasm is composed of monomorphic cells with 
oval nuclei arranged in an ependymoma-like architecture with vascular pseudorosettes (A; H & E, 100X). Neoplastic cells are positive for 
GFAP (B; 400X), negative for OLIG2 (C; 200X), and show a prominent paranuclear dot-like staining pattern for EMA (D; 200X). Synaptophy-
sin (E; 100X) is negative in the tumor but positive in the adjacent neuropil at the right. In multiple foci of the tumor, neoplastic cells contain 
cytoplasmic accumulation of a dark pigment (F; H & E, 400X), which is negative for melanin (G; Fontana Mason, 400X), positive for PAS 
with diastase (H; 400X) and shows autofluorescence on fluorescence microscopy (I; 100X). Electron microscopy (J; 25000X) shows elec-
tron-dense structures associated with vacuoles within the cytoplasm of the tumor cells. Superficial areas of the cortex uninvolved by the 
tumor contain dispersed deposits of hemosiderin (K; H & E, 200X), which are positive with an iron stain (L; iron, 200X). Molecular testing 
revealed copy number loss of chromosome 22q (M; copy number variation profile from methylation analysis) and detection of a fusion 
involving YAP1 and MAMLD1 (N). 

 

This case also showed imaging evidence of 
superficial siderosis involving the supra- and infra-
tentorial compartments, confirmed in the surgical 
specimen with the presence of hemosiderin deposi-
tion in neocortical sections adjacent to and within a 
small subependymal area overlying the tumor. 
Superficial siderosis has been rarely reported in 
spinal ependymoma cases7,8. Considering the com-

bination of siderosis indicating chronic bleeding and 
the presence of prominent Rosenthal fibers and 
calcifications, all morphologic markers of a 
longstanding reactive process, the tumor we report 
most likely had a slow growth. Furthermore, the 
presence of lipofuscin argues in favor of postmitotic 
tumor cells that have aged long enough to allow for 
the accumulation of non-degradable proteins within 
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the cytoplasm. Lipofuscin aggregates in neurons are 
a hallmark of senescence9, and YAP1 fusion-positive 
ependymomas are likely to arise from neural pro-
genitor cells10. 

The understanding of the behavior of YAP1 
fusion-positive ependymomas is limited given its 
rarity but in pediatric series they appear to show a 
favorable prognosis compared to other ependymal 
neoplasms11. The patient of this case underwent 
successful gross total resection with uneventful 
recovery, but long-term follow up data and accumu-
lation of more cases are needed to reliably establish 
expected outcomes for these tumors. 
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