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Supratentorial primitive neuroectodermal
tumor

Supratentorial primitive neuroectodermal tumors and pineoblastomas have traditionally been grouped
together for treatment purposes. Molecular profiling of these tumors has revealed a number of
distinct entities and has led to the term “CNS-primitive neuroectodermal tumors” being removed from
the 2016 World Health Organization classification. The purpose of this study was to describe the MR
imaging findings of histologically diagnosed primitive neuroectodermal tumors and pineoblastomas
and correlate them with molecular diagnoses and outcomes.

Histologically diagnosed primitive neuroectodermal tumors and pineoblastomas were enrolled in this
Children's Oncology Group Phase Ill trial, and molecular classification was retrospectively completed
using DNA methylation profiling. MR imaging features were systematically studied and correlated with
molecular diagnoses and survival.

Of the 85 patients enrolled, 56 met the inclusion criteria, in whom 28 tumors were in pineal and 28 in
nonpineal locations. Methylation profiling revealed a variety of diagnoses, including pineoblastomas
(n=27), high-grade gliomas (n=17), embryonal tumors (n = 7), atypical teratoid/rhabdoid tumors
(n=3), and ependymomas (n = 2). Thus, 39% overall and 71% of nonpineal tumor diagnoses were
discrepant with histopathology. Tumor location, size, margins, and edema were predictors of
embryonal-versus-nonembryonal tumors. Larger size and ill-defined margins correlated with poor
event-free survival, while metastatic disease by MR imaging did not.

In nonpineal locations, only a minority of histologically diagnosed primitive neuroectodermal tumors
are embryonal tumors; therefore, high-grade glioma or ependymoma should be high on the
radiographic differential. An understanding of molecularly defined tumor entities and their relative

frequencies and locations will help the radiologist make more accurate predictions of the tumor types
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