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Histologic spectrum and molecular subgroups of ependymal tumors
WANG Xing-fu
Department of Pathology, the First Affiliated Hospital of Fujian Medical University, Fuzhou 350005,
Fujian, China (Email: wangxfu@fjmu.edu.cn)
[ Abstract]

wide and complex histologic spectrum including subtypes and variants recognized by the current Word

Ependymal tumors are relatively infrequent neuroepithelial neoplasms, but they have a

Health Organization (WHO), and some special morphologic variants or growth patterns such as giant cell
morphology, melanin differentiation, signet - ring, fat or vacude metaplasia, cartilage metaplasia with or
without bone formation, oncocytic, epithelioid, and so on. Pathologists need to pay attention to identification
and differential diagnosis of these special morphologic variants. Genomic and DNA methylation profiling
studies have defined nine distinct molecular subgroups of ependymal tumors. RELA fusion - positive
ependymoma has now been designated as one of the distinctive molecular variants of ependymoma by 2016
WHO classification of central nervous system tumors. Risk stratification by molecular subgrouping is
superior to histological grading. However, how to integrated molecular genetic features into the histological
spectrum need to be further researched.
[Key words] Ependymoma; Pathology; Immunohistochemistry; Review
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Figure 1 Optical microscopy findings of WHO grade | ependymal tumors HE staining low power magnified Subependymoma was
composed of bland cells with round to oval nuclei set within wide expanses of a delicate fibrillar matrix, which had a tendency to
cluster (Panel 1la). Myxopapillary ependymoma characteristically showed a papillary architecture with central blood vessels,
surrounded by cuboidal to spindled glial cells radially arranged around an intermediate layer of myxoid stroma (Panel 1b).
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Figure 2 Optical microscopy findings of classical ependymoma Tumor showed a sharp demarcation from the surrounding brain
tissue (Panel 2a). HE staining low power magnified Diagnostic architectural features included perivascular pseudorosettes and true
ependymal rosettes (Panel 2b). HE staining medium power magnified GFAP in perivascular nuclear-free zone showed positivity
(Panel 2¢).  Immunohistochemical staining (EnVison) high power magnified EMA showed dot-like or ring-like cytoplasmic positivity
(Panel 2d). Immunohistochemical staining (EnVison) high power magnified
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Figure 3  Optical microscopy findings of special morphologic variants of ependymoma HE staining Papillary ependymoma is
characterized by papillae with gial fibrovascular cores (Panel 3a). medium power magnified Tanycytic ependymoma composed of
elongated spindly bipolar cells possessing thin eosinophilic fibrillary processes (Panel 3b). medium power magnified Sheets of cells
with round nuclei and abundant surrounding clear cytoplasm were contained in clear cell ependymonia, mimicking oligodendroglioma
(Panel 3¢). high power magnified Giant cell ependymoma was composed of giant cells and bizarre cells (Panel 3d). medium power
magnified  Signet ring cell ependymoma present signet ring appearance of cytoplasm (Panel 3e).  high power magnified
Ependymoma with extensive tumor cell vacuolation was presented a state of cytoplasmic vacuolization or fat-like elements (Panel 3f).
medium power magnified Ependymoma with cartilage metaplasia was characterized by the presence of cartilage with or without bone
formation (Panel 3g). low power magnified "Vascular" supratentorial ependymoma was characterized by a rich network of branching
capillary and area of clear tumor cells (Panel 3h). medium power magnified
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Figure 4 Optical microscopy findings of anaplastic ependymoma HE staining Histologic features of anaplastic ependymoma
include hypercellular small cells with increased nucleus/cytoplasm ratio, abundant endothelial proliferation, pseudopalisading necrosis
(Panel 4a, medium power magnified), and numerous mitotic figures (Panel 4b, high power magnified).
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Table 1. Molecular subgroups of ependymal tumors

Location I:’[];)}I)Z(rz:).lll;;)r Molecular genetics Histopathology WHO Clinical characteristics
Supratentorial SE None SE Grade I Adult; good prognosis
EPN-YAP1 YAPI-fusion (Anaplastic) ependymoma  Grade Il /Il Infants and adolescents; good prognosis
EPN-RELA RELA-fusion (Anaplastic) ependymoma  Grade Il /I Infants, adolescents and adults; poor prognosis
Posterior fossa SE None SE Grade I Adults; good prognosis
EPN-A None (Anaplastic) ependymoma  Grade Il /Il Infants and adolescents; poor prognosis
EPN-B  Chromosomal instability (Anaplastic) ependymoma  Grade Il /lll  Adolescents and adults; good prognosis
Spine SE Loss of 6q SE Grade | Adults; good prognosis
MPE  Chromosomal instability MPE Grade I  Adults; good prognosis
EPN NF2 mutation (Anaplastic) ependymoma  Grade [[/  Adults; good prognosis

SE, subependymoma , & & 5 T % 4 54 ; EPN , ependymoma, % 45 B8] ; MPE , myxopapillary ependymoma, i FL 3k 1 % 45 5498

ol a2 TASEI, ° B R K el B S BN R
Bl5 RELA R & 3 B B 58 RORDG 2 BB IT I 5a FRAEEFR B0 = 6 (9 20 AR A 190, 368 23 o 8 46 42 125 1 44 O
& HERE R sb MR LICAM 2 SRR LUE R R A (EnVison Z L) RATHCR
Figure 5 Optical microscopy findings of RELA fusion-positive ependymoma A distinctive vascular pattern of branching capillaries

or clear cell change was seen (Panel 5a). HE staining medium power magnified Cytoplasmic LICAM was positive (Panel 5b).
Immunohistochemical staining (EnVision) high power magnified
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