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Editorial on the Research Topic

Investigating the gliomas/white matter interplay and its implications

for multidisciplinary treatment: State of art and future perspectives

Important conceptual and methodological advances have been achieved in the
last decades with a significantly better understanding of the anatomic and functional
connectivity of the brain (Elam et al., 2021). However, how the structural and functional
organization of the host brain adapts/reacts to a brain tumor is still poorly understood
(Duffau, 2021).

Gliomas are heterogeneous and challenging tumors, they tend to preferentially
infiltrate “secondary” functional areas (immediately near the so-called primary eloquent
regions), or the so-called “minimal common brain” (Duffau and Capelle, 2004; Ius
et al., 2011; Latini et al., 2020). It is clear that the tumor tends to interfere with
normal brain function by disrupting the functional connectivity of brain networks within
peritumoral and distant brain areas, thereby inducing neuropsychological impairment
or seizure activity (Szalisznyo et al., 2013; Smits et al., 2015; Smits and Jakola, 2019;
Aabedi et al., 2021; Latini et al., 2021a). The mechanisms of cortical-subcortical plasticity
at the individual level are not fully understood with important anatomical-functional
variability (Herbet et al., 2016; Sarubbo et al., 2020). The subcortical white matter
bundles often represent the main limit for a surgical resection and, at the same time,
they represent the way of least resistance that glioma cells use to disseminate (Engwer
et al., 2015; Alfonso et al., 2017; Latini et al., 2021b). A better comprehension of the
white matter interaction with gliomas became pivotal in several fields of neurosurgical
oncology to improve diagnosis, treatment, and outcome.
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This Research Topic includes five articles that investigated
some of the major themes and developments in the white
matter/gliomas interplay: (1) Radiological advances in
neuroimaging of white matter; (2) Effect of radiotherapy
on patients performance in a high eloquent area; (3)
Clinical/surgical implication of diffuse gliomas in eloquent
areas; (4) White matter plasticity.

Two articles in this issue focused on neuroimaging of white
matter in patients with gliomas. Brabec et al. in an original study
investigated tumor-related hyperintensities and white matter
signals with both linear and spherical tensor encoding (LTE
and STE). Their goal was to investigate whether STE could
be used to suppress white matter signals and enhance the
conspicuity of glioma hyperintensities unrelated to whitematter.
The results of this study suggest that STE-DWI may be relevant
in clinical settings for diagnosis or radiotherapy planning, where
the presence of a pathology-related hyperintensity may improve
detection or delineation. STE-DWI could also be useful to
visualize tumor-related hyperintensities within white matter
tracts which may be not visible with LET-DWI, contributing
to the differential diagnosis between shifted/dislocated and
infiltrated white matter fibers. The authors found that the
highest signal differences between LTE-DWI and STE-DWI
were observed predominately in major white matter tracts
suggesting that the inclusion of STE-DWI in as a complementary
diffusion sequence would be able to better show lesions “hidden”
under white matter in these tracts.

Advances in neuroimaging of white matter in gliomas
were also described by Friedrich et al., who investigated the
impact of different types of damage on the fiber architecture
of the affected white matter in patients treated for gliomas.
The authors analyzed patients during the post-treatment follow-
up with morphological MR, O-(2-[18F]fluoroethyl)-L-tyrosine
(FET) PET images, and Constrained spherical deconvolution
(CSD) algorithm to detect fiber density. They also compared
the results with the patients’ global performance status. They
found that the structural and metabolic imaging changes after
multimodal therapy in glioma patients were associated with a
significant reduction in local white matter fiber density. The
total fiber loss in contrast-enhancing lesions and T2/FLAIR
hyperintense regions was associated with a significant risk of
lowered performance status, while the total fiber loss caused
by resection and regions with increased FET uptake did not
impact general performance. This study suggests that apart from
resection cavities, reduction in local fiber density is greatest
in contrast-enhancing recurrent tumors, but total fiber loss
induced by edema or gliosis or damage related to radiotherapy
has an equally detrimental effect on the patients’ performance
status due to the large-scale white matter networks affected.

The impact of oncological treatment in gliomas on
performance status is even more important in cases where
the surgery is not possible for instance in diffuse intrinsic
pontine glioma (DIPG). This aspect was considered by Chavaz
et al., which investigated the spectrum of neurological triad

improvement (cranial nerve deficits, ataxia, and long tract
signs) in patients with DIPG treated by re-irradiation (re-RT).
Patients at first progression were assessed by clinical benefits
on neurological triad and were categorized as “responding”
or “non-responding” to re-RT. The authors conclude that a
median re-irradiation dose of 20Gy may provide a neurological
benefit in two-thirds of patients with an improvement of at
least one symptom of the triad, but the survival from the start
of re-RT to death was not different between responding and
non-responding DIPG patients.

On the other hand, for supratentorial gliomas, the possibility
to achieve a complete surgical resection remains one of the most
important prognostic factors. A total or supra-total resection
in tumors harboring language areas/networks still represents
one of the major challenges in neurosurgical practice. Aabedi
et al., summarized in a review paper the actual knowledge
regarding the clinical implications of gliomas involving white
matter language tracts. In this article, the authors discussed
the advantages and limitations of methods commonly used
to identify white matter tracts during surgery proposing
a multimodal mapping paradigm to optimize postoperative
language outcomes. This review also provided a discussion on
local and long-range adaptations that take place as the language
network undergoes remodeling after tumor growth and surgical
resection. Some of the probable cellular mechanisms underlying
this plasticity were also discussed in this article. Their
contribution gives an overview of emerging developments in
targeting the glioma-neuronal network interface to achieve
better disease control and promote recovery after injury.

One of the most intriguing theories to promote recovery
after injury is linked to the possibility to increase white matter
plasticity, which has been considered impossible or very low
in the past times. In his review article Duffau, provides details
regarding the role of myelin plasticity in gliomas. The goal of
this review article was to describe the implications of constant
interactions between WM tracts and gliomas. The author
discusses literature results on the interaction between white
matter and gliomas through the myelin status, also concerning
the origins of this tumor, the patterns of dissemination of glioma
cells, and the functional consequences of glioma infiltration on
personalized management. In addition, this article suggests new
directions for a more individualized treatment plan and new
research targets in patients with gliomas.

This Research Topic provides new insights into
neuroimaging techniques, available treatment options, and
future directions for individualized treatment in patients
with gliomas. The necessity to tailor both surgical resection
and irradiation planning based on the patient-specific
anatomical/functional organization but also to the infiltration
pattern along white matter fibers seems already necessary
to improve the onco-functional balance at the individual
level (Duffau, 2017; Mandonnet and Duffau, 2018). New
neuroimaging techniques have the potential to assist in
diagnosis, and predict the infiltration pattern. Preoperative
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and intraoperative mapping techniques of the individual brain
connectome can optimize surgical and post-surgical treatment.
The possibility to identify new therapeutic targets able to inhibit
glioma invasion and promote myelin plasticity are the new
challenges to improve both the functional and oncological
outcome of these patients.

Further studies are needed in all the fields of neuro-oncology
to achieve better results for these patients. Only a multimodal,
multidisciplinary and open-minded approach to this disease
would be able to decode and change the interplay between brain
white matter and gliomas.
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