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Abstract
Directional projections of glioblastoma biology include the constitutive clonality of a lesion that infiltrates in terms
of its established potential proliferation involving predominantly poorly differentiated cell populations. In large
measure, inclusive parameters correlate with the presence of contrastingly different types of genetic lesion, such as
for example, the implication of p53 mutation versus the amplification/over-expression of the Epidermal Growth
Factor Receptor (EGFR) in the neoplastic cells. Involvement of vasculature and of intense vascularization of multiple
foci of the evolving glioblastoma emphasizes the distinctive link to multiple foci of tumor necrosis. Collaborative
features include also an apparent propensity for pseudo-multifocality arising from processes of highly active foci of
infiltration within the white matter. Cancer stem cells are believed to be the propagating cell component in gliomas
and may differ from glioma initiating cells responsible for the establishment and survival of the neoplasm.
Therapeutic resistance may specifically relate to resistance of the glioma stem cells that are found in small numbers
in the tumor. Patient age is a distinctive feature of glioblastoma that progresses in close parallel with the
vasculogenesis in neoplastic cell infiltration of adjacent tracts such as the corpus callosum and also the cerebral
white matter of one or both cerebral hemispheres.
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Introduction
Glioblastoma is characterized by prominent microvascularity and
by a strong expression of proangiogenic cytokines [1], potentiating the
value of targeting angiogenesis. Vascular endothelial growth factor
(VEGF) signaling through VEGFR-2 is the central factor inducing
angiogenesis in glioblastoma [2]. System exclusion of options in the
lesions of the genetic pathways controlling and modulating generation
and progression of glioblastomas indicate a realization of the
heterogeneous potentiality for malignant transformation. Multimodal
imaging is critical in assessing edema, tumor vascularity and cell
proliferation in recurrent glioblastoma [3], but is not so useful in
detecting tumor cell infiltration. Emergence of variants of glioblastoma
implicates age of the patient that encodes the processes promoting
interactivities of various cells of origin in glioblastoma genesis. The
angiogenic factor YKL-40 (CHI3L1) targets glioblastoma-stem like
cells to drive angiogenesis and vasculogenic mimicry [4]. Participation
of individualistic options suggests the possible alternative convergence
of dual or possibly multiple components in progression of high-grade
astrocytomas; this is in view of expanding glioblastomas that infiltrate
particularly the subcortical regions of the hemispheres.
Glioblastomas are highly heterogeneous lesions in terms of both
molecular and other genetic markers, including also epigenetic factors
and developmental factors. The pro-permeability factor Semaphorin3A
produced by the tumor is related to loss of endothelial barrier integrity
[5]. The molecular diversity of brain tumors highlights links between
the coagulome and oncogenic pathways; oncogenes (EGFR, MET) and
tumor suppressors (PTEN, TP53) may affect release of tissue factor [6].
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Spinal glioblastoma patients have a better outcome after surgery and
subsequent post-surgical radiotherapy and/or chemotherapy than
others who receive surgery only [7]; such post-operative treatment
may include inhibitors of receptor tyrosine kinases. The glioblastoma
has been redefined as specificity of both glioma stem cells/progenitor
cells in astrocytic malignant transformation. Galectin-3 is a betagalactoside binding protein and is a key factor in glioblastoma growth
under hypoxic and nutrient-deprived conditions [8],
The HOX cluster group is implicated in gliomagenesis and
illustrates the close parallel progression of neogenesis of tumors and
normal developmental pathways. In view of the collaborative factors in
glioblastoma spread, there would potentially arise an important role
for various histopathologic and biologic features of glioblastoma that
conform to the emergence of infiltrative behavior.
CD93 is a central regulator of glioma angiogenesis, and acts on
cytoskeletal elements for cell-cell and cell-matrix adhesion, and
Dexamethasone influences considerably immunologic interference in
recurrent glioblastoma [9,10]. Current preclinical research focuses on
predictive biomarkers and mechanisms of tumor/vascular resistance
[11]. Inefficient anti-VEGFR administration still limits therapeutic
efficacy [12].
The highly heterogeneous nature of a given glioblastoma would
include the processes of tumor genesis as further compounded by
necrosis and hyperplasia of regional vessels. Oct-3/4, a self-renewal
regulator in stem cells may permit glioblastoma cells to adapt to lowoxygen environments [13]. CD90 interacts with integrins expressed by
tumor-associated macrophages and is present on endothelial cells,
fibroblasts and pericytes of glioblastoma vessels [14]. Hypoxia
enhances tumor aggressiveness and negatively correlates with a
decrease in patient outcome [15].
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Constitutional Attributes
Constitutive re-coupling of various entity components belies the
usual conceptual frameworks of glioblastoma genesis as generation of
undifferentiated progenitor glioma cells that generally react only
weakly with glial fibrillary acidic protein immunochemistry.
Multi-regional imaging analysis more effectively characterizes
glioblastoma heterogeneity in terms of prognostic biomarkers [16]. The
expression of the CXCR4 receptor and its ligand stromal derived factor
1 correlates with cancer cell migration, tumor angiogenesis and
recruitment of vascular progenitor cells, with maintenance of the
perivascular stem cell niche [17]. The pSTAT3-VEGF signaling
pathway may prove to be a regulatory mechanism during peritumoral
edema formation and glioblastoma angiogenic progression [18].
Glioblastoma adaptation to bevacizumab therapy, with uncoupling of
glycolysis from oxidative phosphorylation represents an adaptive
response to therapy [19].
The highly heterogeneous biologic nature of glioblastoma correlates
with the widespread infiltration of the white matter of the cerebral
hemisphere or hemispheres. The oncogene astrocyte elevated gene-1
activates multiple signaling pathways that drive invasion and
angiogenesis by interaction with Akt2 in glioblastoma [20]. Such
implicated biologic processes include changes in cell cycle progression,
receptor amplification or constitutive activation, anti-apoptosis, cell
motility and proliferation. DNA-dependent protein kinase catalytic
subunit suppression in glioblastoma cells partly reduced ionizing
radiation-inflicted migration, invasion and tube formation of human
microvascular endothelial cells [21].
Also implicated are a multitude of signaling pathways that involve
roles for the retinoblastoma gene and the p53 protein.
It is within the contextual modifying influences of the initial
malignant transformation steps that glioblastoma proves an end-result
of multiple modulations primarily affecting receptor tyrosine kinases
involving in particular the epidermal growth factor receptor, and
platelet derived growth factor receptor that act on downstream
effectors such as phosphatidylinositol 3-kinase, mitogen-activated
protein kinase and signal transducer and activator of transcription.
Hypoxia enhances aggressive tumor attributes but correlates negatively
with a decrease in outcome [22]. Fatty acid uptake and lipid storage are
enhanced by hypoxia-inducible factor 1 alpha and may contribute to
tumor cell growth after hypoxia-reoxygenation [23].
Constitutive re-composition of the neoplasm further confirms the
intensive dynamics of the unique parameters of glioblastoma origin
and progression. Susceptibility weighted imaging shows tumor
vasculature and microhemorrhages beyond the use of conventional
MRI [24]. Compromised barrier function in tumor vessels may
possibly permit communication between tumor microenvironment
and peripheral blood [25].
It is beyond the transformation of the individual malignant
astrocyte that there develops corroborative intensification of the
glomeruloid vessel types as strictly regional tissue and
microenviornmental involvement in early tumorigenesis.

Comparative Phenomena
Comparative coordinates of a space-time dimensionality
conclusively re-define the extreme injury to cell cycling that evolves
with the rapidly progressive nature of the ischemia within the
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neoplasm. Glioblastoma critically depends on growth of new
endothelial vasculature [26]. The correlates of such glomeruloid vessels
within the central regions of tumor necrosis or with the advancing
infiltrative processes indicate specificity towards responsive hypoxic
events in differential tumor evolution.
The recognition of vasculogenic mimicry has led to the realization
of a tumor-cell-constituted meshwork that is independent of
endothelial cells and that correlates with poor prognosis [27].
Divergence can be viewed as a composite end-product of the highly
converging influences of glioblastoma progression. Transcriptionally
active 06-methyguanine-DNA-methyltransferase effectively removes
alkyl adducts and prevents thus cross-linking and resistance to
alkylating drugs [28]. Oxygenation levels in particular are critical to
tumor heterogeneity and compartmentalization [29].
Divergence and alternating convergence phenomena cooperatively
instigate the modulatory dimensions of ischemia as glomeruloid
vasculogenesis within the formative influences of an integral lesion
that proves histopathologically highly heterogeneous.
Constitutive contrasting phenomena attest to infiltrative behavior of
a lesion beyond simple biologic parameters of cell cycling. Chronic
arterial hypertension may impede growth of glioblastomas through
impaired vasoreactivity, disturbed perfusion and induced hypoxia [30].
In measured compromise of ischemia and cell proliferation, there
arises the growth of a tumor that is largely composed of the widely
spreading groups or sometimes ribbon morphologies of a highly
malignant neoplasm. Flavonoids have an anti-cancer effect and appear
to induce caspase-dependent activation of both the extrinsic and
intrinsic apoptotic pathways [31]. Hypoxia inducible factor 1 alpha
plays a crucial role in the malignant phenotypes of glioblastoma [32].
Such contrasting phenomena are particularly significant in view of the
emergence of progressively de-differentiating parameters affecting
many of the neoplastic cells. Suicide gene therapy involving adult stem
cells could effectively eliminate glioblastoma cells in vivo [33].
In collaborative interventions at interactivity there develops a
dynamic disequilibrium that is largely dominated by widely infiltrating
neoplastic cells that collaborate, in turn, with extensive, prominent foci
of tumor necrosis.

Parallelism
The parameters of inclusive dimensionality convert a pseudoregional series of pathways towards the global pathology of a
hemisphere that includes cerebral edema.
In parallel with the establishment of the ongoing constitutive nature
of the glioblastoma, there is an inherent propensity for tumor
regenerative abilities that redefine substrate heterogeneity.
MicroRNA-21 is an oncogenic miRNA that can be inhibited by
benzamides [34]. The significance of performance dynamics of the
infiltrative process includes re-constitutive potential for genesis and
infiltration. Antiangiogenic therapy has focused on inhibitors of the
vascular endothelial growth factor signaling pathway [35].
Indices of spectrum manifestation are parameters of progression in
a highly developed hierarchy in the emergence of the infiltrative
processes. Intracranial xenograft glioblastoma in mouse models treated
with uncomplexed miR-148a and miR-31 antagomirs showed reduced
proliferation, stem cell depletion, and normalized tumor vasculature
[36].
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The transforming nature of the malignant process incorporates the
substrate formulations of a tumor type that is conformationally and
constitutively executed.
Disproportionate contrast enhancement, relative to biologic
attributes of the tumor cell, correlates with integrative processes of
lesion promotion and progression. It is within such proposed
conditioned neoplastic formulation that constitutive divergence
emerges as infiltrative tumor growth. Small interfering RNA loaded
nanoparticles do not induce cytotoxicity in glioblastoma cells but
markedly inhibit cell proliferation [37].
The ‘butterfly’ lesion is a primary reconstitution of a tumor type that
propagates as infiltrative phenomena of heterogeneous type.
Accompanying foci of tumor necrosis involve viable neoplastic cells
that form pseudo-palisades around necrotic foci that are of a dynamic
character.
The aberrant progression of a given glioblastoma promotes the
propensity for tumor progression within multifocal regions of
hemispheric involvement as seen within the white matter; the
perivascular and subpial containment influences dynamics of
infiltration and biologic proliferative activity of the neoplastic
elements.

Sequentiality of Tumor Progression
A sequence disorder in genetic lesion creation appears to operate in
glioblastoma development, as evidenced also by the observed exclusion
of p53 with EGF receptivity, and in the mutational or ampllfication/
overexpression of genes that in turn correlate with patient age and with
primary versus secondary status of glioblastomas. The relative
associations of p53 gene mutation and of p53 protein accumulation in
the cytoplasm of tumor cells induce the phenomenon of secondary
glioblastoma, in the younger patient, that is in patients with a median
age of 45 years. The primary glioblastoma, occurring mostly in patients
over 65 years of age, would allow for a putatively permissive emergence
of a lesion that is related in most instances to EGFR amplification and
over-expression.
The multiplicity of ongoing genetic injuries is an accumulative
process of mutations and over-expression that are necessarily global
forces of inducing modulation of proliferative and clonal progression.
N-myc downstream-regulated gene 2 is implicated in glioblastoma,
with developmental involvement in astrocytic proliferation,
differentiation, transmembrane transport, and stress response [38].
It is highly significant that clonality is manifestly present not only in
the usual glioblastoma, but is reflected also in vascular endothelial cell
hyperplastic foci, and also in gliosarcomas. Such features corroborate
with the prolongation of action of a putative global multilineage
injurious lesion in transformation to a malignant phenotype. Markers
of systemic inflammation such as neutrophil-to-lymphocyte ratios
correlate with prognostic outcome in patients with glioblastoma [39].

Profiles of Oncogenesis
Performance profiles of constitutively activated receptors such as the
vIII variant of the EGFR are particularly significant as ongoing
dynamics of the initial malignant transformation process inducing
gliomagenesis.
The particular profile formulations of progression of a glioblastoma
lesion become established within a very early stage of the malignant
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lesion emergence and would implicate clonality studies as, for example,
the biologic implications of p53 mutation rates.
The pseudo-encapsulation as seen in the giant cell variant of
glioblastoma correlates with a lesser ability to infiltrate the cerebral
white matter accompanied by contextually less proliferative activity of
the giant tumor cell lesion. Conditioning parameters in various types
of glioblastoma progression may be linked to the constitutive receptor
activation. Also, human cytomegalovirus proteins and nucleic acids
may act as glioma-associated target for anti-CMV agents in many cases
of glioblastoma [40].
The intrinsic nature of malignant transformation may target, for
example, the p53 mutations or induce p53 protein accumulation.
Corroborative partner contrast formulations are produced as highly
established cell cycling dynamics and as performance attributes, as well
illustrated by the secondary structures of Scherer. Glioblastoma cells
are resistant to apoptosis with consequent ineffectiveness of the usual
chemotherapeutic modalities [40].

Concluding Remarks
Parameter stabilization is an overall and global array of constitutive
profiles that enable the progression of a highly heterogeneous lesion as
glioblastoma, within contextual neoplastic genesis showing stereotyped
progression. It is the actual emergence of the initial transforming
process of tumorogenesis that contrasts with genetic mutations in nonmalignant but highly hyperplastic foci of endothelial cells in the
glomeruloid vessels that often surround necrotic foci.
The included observation of hyperplastic vessels within the highly
proliferative margins of the glioblastoma lesion further collaborates
with the phenomena of coupled tumor-cell proliferation and high
degrees of potential vascular progression. Conclusive parametric
reconstitution of glioblastoma biology portrays the dynamics of a
lesion that proliferates in terms of the established vasculogenic
potential of such tumors to infiltrate the cerebral white matter.
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