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Life expectancy in glioblastoma patients who had undergone stereotactic
biopsy: a retrospective single-center study

Matej Halaj', Ondrej Kalita'?, Lucie Tuckova®, Lumir Hrabalek', Martin Dolezel*, Jana Vrbkova’

Objective. The best results in glioblastoma (GBM) are obtained through aggressive treatment comprising maximally
radical but safe resection followed by chemoradiotherapy. However, certain patients will undergo only stereotactic
biopsy. This paper aims to evaluate life expectancy in GBM patients who underwent only stereotactic biopsy, including
the effect of subsequent oncological treatment.

Patients and Methods. Patients with confirmed GBM histology who had undergone stereotactic biopsy between June
2006 and December 2016 were retrospectively selected. Each patient had received a CT scan, followed by an MRl scan
with a contrast agent. None of the patients were amenable to microsurgical resection.

Results. Of the 60 patients, 41 (69%) received no subsequent oncological treatment, while 14 (23%) underwent isolated
radiotherapy. Mean survival time of all patients was 2.8 months. Those who received no additional treatment had an
average survival time of 2.3 months; patients who received any type of oncological treatment was 3.7 months. Of these,
those receiving radiotherapy alone had a mean survival of 3.1 months. Patients who received oncological treatment
with the Stupp protocol had a survival time of 6.6 months.

Conclusion. Diagnostic and surgical advances related to GBM treatment mean that radical resections can be performed
even in eloquent brain areas. However, patients not indicated for resection will experience a major reduction in life
expectancy. Patients who underwent stereotactic biopsy and received some form of oncological treatment experienced
slightly increased overall survival relative to patients with a natural disease course. Patients with favorable clinical
factors reacted better to treatment.
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BACKGROUND

Glioblastoma (GBM) is both the most frequent and
most malignant primary brain tumor in adults, and is as-
sociated with an overall survival (OS) of 16-24 months'2.
The best results are obtained through aggressive treatment
as maximally radical, but safe, resection® - and even po-
tentially supraradical resection - followed by adjuvant
chemoradiotherapy (CH + RT) (ref.*). However, not all
patients meet the criteria for radical surgery. Moreover,
since histological tumor confirmation is required for the
initiation of oncological treatment, certain patients are
indicated for stereotactic biopsy>’.

The objective of this paper is to evaluate life expec-
tancy among patients who have had GBM confirmed
by needle biopsy, as well as determine whether follow-
up oncological treatment has a noticeable effect on life
expectancy.

PATIENTS AND METHODS

Patients with confirmed GBM histology who under-
went stereotactic frame-based or frameless image-guided
brain lesion biopsy were retrospectively selected from a
time period spanning 1 June 2006 to 31 December 2016.

If a brain tumor was suspected, each patient had a
CT scan followed by an MRI scan in T2 and T 1-weighted
sequences with and without a contrast agent. Several MRI
non-enhanced tumors were additionally scanned by PET/
CT to help define the metabolic hotspots for subsequent
biopsy®. All of the patients were not amenable to micro-
surgical resection due to either tumor location or unfavor-
able clinical condition, e.g., Karnofsky score below 60 and
Performance status higher than 2. Patient age was used
as an additional factor, taking into account the patient’s
general condition and comorbidities. Image-guided biopsy
was ordered either by a consultant neurosurgeon or during
a regular institutional neuro-oncology board discussion.
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Both the site of sample collection for histology and the
entry point for the biopsy needle were identified based on
postcontrast images prior to the biopsy procedure. It is
of no less importance to plan the sampling trajectory in
order for it to avoid vascular structures.

Initially the stereotactic biopsies were carried out un-
der local anesthesia using a Leksell stereotactic frame,
with the planning based on the results of an intraoperative
CT scan. It should be noted that the stereotactic proce-
dure, including mounting of the reference frame under
local anesthesia and subsequent imaging for stereotactic
localization, is time-consuming and can be an unpleasant
experience for the patient’. For this reason, the center
which handled the patients switched to image-guided bi-
opsy via the Stealth S7/S8 navigation system (Medtronic,
Minneapolis, MO, USA) under short general anesthesia.
Compared to the stereotactic biopsy procedure, image-
guided biopsy requires less time, is more comfortable for
both the patient and operator, and provides comparable
accuracy'?. After induction of general anesthesia and
with the head secured in a three-point Mayfield clamp,
the patient is registered into the Stealth S7/S8 navigation
system, and the entry point, biopsy target, and needle
trajectory are determined.

A pre-calibrated needle with two reflective markers is
inserted through the lockable stereotactic arm with three
rotational joints, which serves as a trajectory guide. The
navigation system provides real-time visual feedback about
the position of the sampling window. Moreover, the sys-
tem is a non-rigid device that allows any changes to the
trajectory that may be required during the procedure. The
system can then be used for serial sampling of successive
portions of the tumor mass along the trajectory of the
biopsy needle.

The biopsy procedure was followed by a final histo-
pathological assessment of the sample of the tumor mass.
In this way, patients with a confirmed GBM were ob-
tained, without considering IDH mutation. Each patient
was advised to undergo adjuvant concomitant CH + RT
(Stupp protocol) (ref.'"). Patients, who were not able to
undergo oncotherapy for complications of a needle bi-
opsy, were excluded. The present study evaluated each
patient’s condition prior to surgery, further treatment(s),
and overall survival.

RESULTS

The research included a total of 60 patients (27 wom-
en and 33 men) between the ages of 58 to 78 years, and
a median age of 67 years.

Due to unfavorable clinical condition, 41 patients
(69%) (22 women and 19 men) received no follow-up
oncological treatment and were indicated to undergo
symptomatic treatment (Fig. 1 and 2).

Of the studied group, 14 patients (23%) underwent iso-
lated radiotherapy (RT) of the tumor. Only five patients
received complete concomitant CHT + RT with adjuvant
CH. It should be noted that patients who were clinical-
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ly able to receive complete oncological treatment were
younger and in better clinical condition than patients who
did not received complete oncological treatment (Fig. 3).

Mean survival time among the group of patients who
received a biopsy was 2.8 months regardless of the treat-
ment provided. Patients who did not receive treatment
and, thus, had a worse general prognosis, showed an aver-
age survival time of 2.3 months (Fig. 4).

Patients who received oncological treatment experi-
enced an increase in OS relative to the other patients.
Mean survival time among the group of patients who had
received any form of oncological treatment (RT or CH
+ RT) was 3.7 months (Fig. 4). Of these patients, those
who had only received radiotherapy had a mean survival
time of 3.1 months (6 women and 8 men). Patients with
RT only received radiation in hypofractioned schedule
(36Gy/6 fractions - 44Gy/10 fractions). According to
literature these schemes offer the resembling efficacy as
a standard fractioned RT (ref.!>!?). Patients who received
complete oncological treatment (Stupp protocol) had a
survival time of 6.6 months. This group comprised five
men of younger age who were primarily in good clinical
condition (Fig. 5).

DISCUSSION

The 2021 EANO guidelines highlight that resection
or tumor biopsy followed by oncotherapy in accordance
with the Stupp protocol is the standard treatment strat-
egy in GBM patients who are under 70 years of age and
have a Karnofsky performance status above 70 (ref.').
Prognostic factors in GBM patients include age, preop-
erative neurological findings, tumor location, and the
possibility for successful radical resection'. Thus, tumor
resection is both therapeutic and diagnostic in nature.
Advances in diagnostic and surgical techniques related
to the treatment of GBM in recent decades now enable
professionals to safely perform radical resections even in
eloquent brain areas'¢. A patient who, for whichever rea-
son, is not suitable for resection will experience a major
reduction in their life expectancy.

Stereotactic biopsy is a robust and minimally invasive
procedure to characterize lesions of the central nervous
system®”’. Currently, frameless biopsy techniques - which
are better accepted and tolerated by patients - are the
preferred option. With regard to trajectory accuracy, com-
plication rates, and diagnostic results, a recent prospec-
tive and randomized trial failed to confirm a difference
between frame-based and frame-less procedures'’.

In case resection cannot be safely performed, biopsy
is clearly the method of choice. Based on our experience,
image-guided or stereotactic biopsy is the last option in
the diagnostic-therapeutic process. The goal of the pro-
cedure is merely to diagnose an intracranial lesion; this
approach cannot influence the mass effect of the tumor
or its perifocal edema. Needle biopsy is reserved for multi-
morbid patients and/or those with an unfavorable clinical
condition, and for patients with tumors situated deep in
the brain, e.g., lesions which infiltrate the midline struc-
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tures (corpus callosum, thalamus, basal ganglia), or for
multilocular expansions.

The purpose of performing a biopsy in inoperable le-
sions is to first prevent misdiagnosis, as well as collect
biomarkers which enable professionals to choose the
optimal treatment strategy. In this study, patients who
were able to undergo oncological treatment experienced
a slight increase in their overall survival. Patients who
received no additional treatment had an average survival
time of 2.3 months. An average survival time of patients
with any type of oncological treatment was 3.7 months.
In the group with RT alone was a mean survival of 3.1
months. The effect of this treatment was enhanced in
patients with favorable clinical factors such as age and
Karnofsky score. So, patients who received oncological
treatment with the Stupp protocol were younger (Fig. 3
and 5), in good clinical condition (Karnofsky score > 70)
and had a survival time of 6.6 months.
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However, the biopsy procedure only collects small
amounts of tumor tissue, which limits the possibility for
a comprehensive range of cytogenetic investigations'’. On
the other hand, obtaining a histological diagnosis allows
professionals to stop active treatment and start symptom-
atic, palliative therapy.

As we have already mentioned, aggressive chemoradio-
therapy in Stupp regime emerges the best results. Based
on the poor clinical conditions of patients with GBM veri-
fied by the stereotactic biopsy alone, the oncotherapy usu-
ally have to be modified. GBM retrospective studies have
demonstrated the same effectiveness of hypofractionated
radiotherapy in elderly patients or in the patients with
unfavorable clinic status. To preserve acceptable quality-
of-life, the crucial issue is concerned on the control of the
tumor progression and elimination of adverse RT effects'?.

Generally, a decision to initiate palliative care without
histological diagnosis should be avoided. The reasons for
omitting biopsy are a high risk of complications associ-
ated with the decision to perform a needle biopsy, patients
with a very bulky tumor, or patients with a very poor, or
rapidly deteriorating, clinical condition despite conserva-
tive therapy. Advanced MRI technics such as dynamic
contrast-enhanced, and dynamic susceptibility contrast
imaging, arterial spin labeling and diffusion MRI, vessel
imaging, relaxometry and MR fingerprinting, magnetic
resonance spectroscopy, chemical exchange saturation
transfer, susceptibility-weighted imaging, MRI-PET, MR
elastography are very helpful to identify border or infiltra-
tion zone of tumor, to distinguish tumor and nontumor
lesions, to define biologic behavior of tumor. If the brain
tumors do not even eligible for a stereotactic biopsy, some
of these tools (diffusion MRI, magnetic resonance spec-
troscopy, MRI-PET) can improve the diagnostic discrimi-
nation accuracy of the intracranial lesion imaging. But,
due to the brain tumor structural and metabolic hetero-
geneity, no all results are absolutely unambigious'®®. PET
imaging with amino acid tracers, particularly, is useful
to reveal recurrent Glioblastoma, or hot-spot, upgraded
tumor region in former low grade gliomas. Also, these
PET imaging facilitates GBM border delineation before
surgery, or before RT. FDG PET plays a more limited
role than amino acid PET in the imaging of gliomas due
to the high physiological uptake of FDG in normal brain
grey matter'.

CONCLUSION

Patients with a GBM diagnosis by needle biopsy rep-
resent a minority group with a dismal prognosis. For this
reason, we would not recommend these patients to be
included in comprehensive studies of GBM treatment op-
tions. We confirmed the literature on the slightly greater
efficacy of RT only on survival, in comparison with a
supportive, palliative therapy, in patients with stereotactic
biopsy. This group usually comprises elderly patients, in
unfavorable clinical conditions. On the other hand, we
continue to consider the needle biopsy a standard benefi-
cial, diagnostic tool, particularly for younger patients in

a good clinical condition, with the unresectable glioblas-
toma and who are able to undergo following oncotherapy
in Stupp regime. Although the present gold standard for
the diagnosis in GBM is histologic investigation, in a very
specific case, we can allow diagnosis per advanced MR
imaging technics.
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