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Adult-type diffuse gliomas are the most common tumors of
the central nervous system. Depending on the subtype, surviv-
al rates range from over 80% for low-grade gliomas to less
than 20% for high-grade gliomas [1]. Over the 2016 and 2021
revisions of the World Health Organization (WHO) classifi-
cation, the molecular profile has become increasingly impor-
tant because specific genetic changes have been found to have
essential prognostic implications. Currently, the diagnosis of
adult-type glioma involves more than the presence of
isocitrate dehydrogenase (IDH) and 1p/19q codeletion.
However, it is acknowledged that some centers may not have
the ability to carry out genetic testing or fluorescence in situ
hybridization (FISH). Therefore, NOS (not otherwise speci-
fied) suffix is reserved for cases where a diagnostic test cannot
be performed, or the results are inconclusive [2]. Tumors with
histological grades 2 or 3 are a mixture of tumor types with
different prognoses: oligodendroglioma, IDH-mutant and 1p/
19g-codeleted; astrocytoma, IDH-mutant; glioblastoma, IDH
wildtype. Lower grade gliomas, NOS can include all of these;
hence, clinicians are struggling to manage them.

Imaging meets an impetus to predict molecular markers to
guide therapy and prognostication non-invasively. It allows a
qualitative or quantitative assessment of the tumor burden
before and after the treatment. Various signs have been iden-
tified that can help to predict the molecular status of glioma in
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the daily clinical setting. For example, the famous T2/FLAIR
mismatch sign — showing low sensitivity but high specificity
for IDH-mutant astrocytoma [3] — has been proven to be a
reliable marker. Prior to the present, differentiation and prog-
nostic analysis of high-grade glioma from low-grade glioma
were the major topics of research. However, in light of the
heterogeneity of gliomas, more attention is being paid to the
diagnosis of lower grade gliomas [4, 5].

In this article published in European Radiology, Jang EB
et al [6] investigated the diagnostic performances to prognos-
ticate grade 2 or 3 gliomas with unknown molecular features
in a total of 220 patients by using imaging-based risk type,
designed to comply with WHO classification. The proposed
imaging criteria relied only on conventional images with the
following findings: location, margin, T2/FLAIR mismatch,
calcification on CT, multifocality, and enhancement. Such
an approach was proposed to facilitate reproducibly at any
facility.

The diagnostic performance in terms of prediction of the
prognosis was measured by Cox proportional hazards regres-
sion models and receiver operating characteristic (ROC) ana-
lysis. The curves of progression-free survival (PFS) and
overall survival (OS) of each risk type were clearly separated
(p < 0.001). The area under the curves with 10-fold cross-
validation showed a good performance for both PFS and OS
(0.772, 0.806, and 0.790 for PFS at 1-, 3-, and 5-years post-
surgery; 0.650, 0.793, and 0.812 for OS at 1-, 3-, and 5-years
post-surgery, respectively). In the multivariable analysis,
imaging-based risk type was shown to be an independent
factor (HR = 1.54-2.48, p < 0.001), following to histological
grading (HR = 1.51-3.12, p < 0.001).

This research provides an encouraging piece of data for
prognostication inferred from the tumor subtype without the
use of any advanced imaging techniques such as perfusion
imaging, diffusion-weighted imaging, spectroscopy, chemical
exchange saturation transfer, or positron emission tomogra-
phy. However, since genetic information was not determined,
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one of the limitations of this study is that there is no way to
identify the underlying reason when imaging-based risk clas-
sification does not work. To illustrate, glioma with CDKN2A/
B homozygous deletion — classified as grade 4 currently
regardless of any histologic grade — can be diagnosed as
grade 2 or 3 by imaging. Although there is already extensive
knowledge of the finding of glioma, the situation is not perfect
for patient management. More accurate characterization of
tumors may provide insight into novel imaging phenotypes,
given the unprecedented demand for genetic properties. With
the availability of datasets such as The Cancer Genome Atlas
Low Grade Glioma (TCGA-LGG), it is now possible to per-
form large-scale analyses that are not restricted to one institu-
tion [7]. While machine learning methods such as radiomics
and deep learning can be expected to provide more accurate
diagnostic outcomes than conventional analyses that rely on
the human eye, it is still challenging to translate these methods
into indicators that can be easily applied in clinical practice. It
is hoped that reviews such as this study will be updated pend-
ing further consolidation of knowledge.
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