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Glioma represents the most common primary tumor 
in the central nervous system (CNS). Along with the in-
creased incidence of brain tumors, there was a 194% in-
crease in brain tumor-related mortality in China in 2008 
compared with that of the 1970s [1]. Malignant glioma, 
as the main pathological subtype of brain tumor, often 
leads to a fatal outcome because of its invasive nature and 
resistance to currently available treatments, posing great 
challenges to public health. 

For the past century, the classification and pathologi-
cal diagnosis of glioma has been primarily based on mi-
croscopic morphology, including analysis of hematoxylin 
and eosin-stained slides, immunohistochemical staining, 
and ultrastructural features, when compared with the 
putative cells of histogenesis and their presumed differ-
entiation. According to the World Health Organization 
(WHO) classification of CNS tumors (2007 edition), gli-
oma can be divided into four grades: Grade I (benign), 
Grade II (low malignant potential), Grade III (malignan-
cy), and Grade IV (high-grade malignancy). The last two 
decades of molecular research have provided valuable 
and encouraging information about tumorigenesis. Along 

with the development and accumulation of molecular 
pathological data, it is now possible to define different 
entities of glioma, and other brain tumors, by integrating 
both histological and molecular parameters, as introduced 
in the updated WHO Classification of CNS tumors (2016 
edition) [2]. In this new classification, the diffuse gliomas 
include astrocytic tumors (Grades II & III), oligodendro-
gliomas (Grades II & III), glioblastoma (Grade IV), as well 
as diffuse glioma in children, presenting the molecular 
phenotypes of the IDH-mutant, IDH-wild type, and NOS 
categories. Other astrocytomas with distinct genetic fea-
tures usually show a circumscribed tumor margin, lack 
IDH gene alterations, and bear the frequent BRAF gene 
alterations (seen in pilocytic astrocytoma, pleomorphic 
xanthastrocytoma) and the TSC1/TSC2 mutation (seen 
in subependymal giant cellastrocytoma), etc. The previ-
ous astrocytoma entities protoplasmic astrocytoma and 
fabrillary astrocytoma were abandoned because of their 
overlapping genetic characteristics. The entity “glioma-
tosis cerebri” has also been removed, which has been 
considered as one of the most widespread invasive tumor 
growth patterns consistently observed in many diffuse 
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astrocytomas. Glioblastoma can be divided into glio-
blastoma with the IDH-wild type (de novo variant) and 
glioblastoma with the IDH-mutant (secondary variant). 
Furthermore, the diagnosis of oligodendroglioma and 
anaplastic oligodendroglioma now requires screening for 
IDH mutation and 1p/19q co-deletion. In ependymoma 
and anaplastic ependymoma, only one genetic subtype 
was accepted: RELA fusion-positive subtype. 

There are several intracellular signaling pathways of 
focus in glioma research, because of their important roles 
in glioma cell growth and maintenance of malignancy, 
including the receptor tyrosine kinase/Ras/phosphati-
dylinositol 3-kinase pathway, TP53 pathway, and RB 
pathway [3]. In the angiogenesis of gliomas, the related 
signaling pathways include upregulation of angiopoietin-
2 (ANG-2)/tyrosine kinase with immunoglobulin-like 
and epidermal growth factor homology (TIE-2), promo-
tion of vessel disruption, followed by vascular endothe-
lial growth factor (VEGF) binding to the VEGF receptor 
(VEGFR), which activates intracellular signaling cascades 
transduced by the RAS/MAPK and PI3K/AKT pathways, 
leading to enhanced proliferation of endothelial cells. 
This detailed information of signaling pathways has now 
made it possible to select and design molecular targeted 
therapy of gliomas. 

In general, the molecular pathology of gliomas has 
progressed considerably within the last two decades, 
highlighting the bright future of the application of mo-
lecular technology in clinical and experimental research 
on gliomas. It is reasonable to hope that the integration of 
histopathological and molecular parameters in glioma di-
agnosis and classification may help to reveal more infor-
mation of the biology of human gliomas and the impact 
on molecular targeted therapy; meanwhile, this progress 
is expected to motivate and inspire a new generation of 
investigators in this field.
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