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W ith great interest we read the
article “Perilesional Resection of
Glioblastoma Is Independently

Associated With Improved Outcomes” provided
by Al-Holou et al.1 The authors present a
remarkably large cohort study on over 1200
naive glioblastoma multiforme (GBM) treated
with intralesional or perilesional resection.
They conclude that circumferential perilesional
resection of GBM should be preferred over
intralesional resection as the former is associated
with significantly higher rates of complete
resection and lower rates of neurological compli-
cations. Although this work adds to the growing
body of evidence on the correlation of extent
of resection and survival benefit in GBM,
we sincerely feel that certain aspects of the
study need further discussion in the context of
contemporary oncological neurosurgery.
Maximal safe resection of naïve GBM is

undoubtedly the essential first part of state
of the art standard treatment. Different
techniques have evolved over time to achieve
this goal. Technical issues of white light micro-
surgical resection as discussed by Al-Holou
et al1 can easily be overcome by fluorescence-
guided resection. Especially finding a pseudo-
plane between tumor and surrounding brain
parenchyma can be challenging and puts the
patient at risk for unintended neurological
damage, as well appreciated by the authors.
With the use of five-aminolevulinic acid
(5-ALA) derived fluorescence, a plane between
bright and shallow fluorescence can easily
lead the surgeon around the major bulk of
tumor. In addition, our group and others have
shown that 5-ALA derived fluorescence-guided
resection facilitates resection beyond contrast
enhancement.2-5 The concept of supramarginal
resection is increasingly being popularized and
has been shown to be associated with increased
survival times.6-8 We recently first demonstrated
that supramarginal resections as quantified by
early postoperative 18F-Fluor-Ethyl-Tyrosine
positron emission tomography (FET-PET)-
positron emission tomography (PET) serve

to improve survival in patients with GBM.9
With their study results, Al-Holou et al1 suggest
that the concept of perilesional or pseudo en
bloc resection approximates the concept of
supramarginal resection. Still, comparative pre-
and postoperative volumetric data to prove
such hypothesis are lacking. Also, in contem-
porary studies, contrast enhancement should
no longer be the only measure of extends
of resection.9 Also, infiltrating tumor by far
exceeds contrast enhancing tumor volumes,
leading to inevitable recurrence at the margin
of the resection.10 Many studies have already
shown a survival benefit of resections extending
into surrounding diffusion tensor imaging,
fluid-attenuated inversion-recovery or FET-PET
volumes.5,8,9 Yet, the surgeon needs to keep
in mind a potential drawback in survival times
having caused neurological damage by aggres-
sively increasing resection volumes.11 However,
this issue can mostly be addressed applying
state of the art techniques of intraoperative
neurophysiology and awake procedures.
Finally, the presented (pseudo) en bloc

technique may facilitate less tumor spread,
analogous to solid tumor surgical oncology. One
may hypothesize that this affects patterns of
recurrence especially concerning the likelihood
of developing distant metastases. It would
therefore be of enormous interest to expand on
patterns of recurrence in a future study and we
encourage Al-Holou et al1 to further interrogate
their database in this regard.
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