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ABSTRACT

This article is devoted to discussing the possibility of treating malignant brain tumors in the Mazovia
region. The difficult clinical problem confronted by doctors and scientists is discussed in relation to the
complex nature of gliomas. The current state-of-the-art treatment along with its limitations is subjected
to discussion. The opportunities available to Mazovian doctors, which can be used to significantly
prolong and improve the quality of patients’ lives, are presented in detail. Finally, the paper presents
the wide range of possibilities for scientific cooperation and the directions it should take in order to learn

more about the genesis of brain cancer and make it curable.
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Introduction

Brain tumors account for about 2% of cancer incidence in Poland and in 1980-2010 their
number has doubled [Onkologia.org.pl 2017]. They can be divided into metastatic tumors,
that istumors of another organ, the cells of which have entered the brain, and primary
tumors, i.e. ones that arise directly from nervous tissue. Gliomas are tumors that derive
from glial cells which make up the stroma of the brain. Gliomas account for 24.7% of all
brain tumors, including 74.6% of malignant brain tumors. Glioblastoma, the most malignant
glioma, accounts for 55.4% of gliomas and represents the biggest therapeutic challenge. The
incidence of glioblastoma is approximately 3.20 per 100,000, is relatively higher among men
(7.75 per 100,000) than women (5.60 per 100,000) and increases with age, reaching the first
peak at the age of 35-44 and the second at 75-84 [Ostrom et al. 2014; Ostrom et al. 2016].

After a glioma of the brain is diagnosed, the most important factors with a documented
effect on survival are histological malignancy and factors such as age at the time of diagnosis,
the degree of patient autonomy and efficiency (Karnofsky Performace Scale), and the extent
of surgical treatment [Bauchet et al. 2010]. Benign gliomas,which are dominant in children,
are characterized by a very mild course and a mean 5-year survival rate of 81-97%. On the
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other hand, the most malignant brain tumor, glioblastoma, is very aggressive and only about
2% of patients survive for more than 5 years [Sant et al. 2011].

In spite of the great efforts of both clinicians and scientists, the prognosis for patients
with glioblastoma remains unchanged since 2000 when a new therapy was introduced in the
form of a new drug — Temozolomide. In 2005, the knowledge of the complex glioblastoma
problem was systematized and standardized and multimodal malignant glioma therapy
was introduced, based on maximal surgical tumor excision followed by radiochemotherapy.
This allowed for a median survival rate of 14.6 months to be achieved (compared to about 3
months in the absence of treatment) [Stupp et al. 2005].

Surgical management

Neurosurgical treatment of gliomas is very difficult due to the complexity of the disease.
Malignant glial tumors, especially glioblastoma, are often beyond the reach of even the
most skilled neurosurgeon because of their infiltrating nature. An additional difficulty is the
specificity of brain tissue. Unlike in the case of “standard” oncological surgery, in the case
of brain tumors, it is difficult to implement the “margins of oncological purity”, i.e. removal
of diseased tissue with a margin of healthy, free of disease tissue which determines the
complete removal of the tumor. Due to the high local malignancy of the tumor and its strong
penetration into the brain, we can not respect the above principles during neurosurgical
procedures because there are no clear boundaries between healthy tissue and the tumor
and there is a possibility of irreversible damage to parts of the brain important for proper
functioning.

Neuroimaging

In Mazovia, patients have access to state-of-the-art technologies that increase the safety of
surgical procedures and increase the potential for surgical treatment of brain tumors. The key
element of this system is the availability of modern neuroimaging apparatus, mainly magnetic
resonance imaging. Whereas the gold standard diagnostic criteria for central nervous system
disorders, including brain tumors, is imaging with a 1.5T magnetic resonance imaging, patients
have the opportunity to use 3T magnetic resonance imaging to allow for more accurate brain
tumor diagnostics [Matsusue, Ogawa 2007]. We are now able to accurately predict the exact
location of the functionally important parts of the brain, for example, centers responsible for
the production and the understanding of speech or movement initiation, and to trace the
nerve pathways from these centers to our body [Krautmacher et al. 2005]. This is used to
plan the surgery in such a way that the removal of the tumor does not damage the marked
structures. Such an approach guarantees good results of surgical treatment and the possibility
of removing diseased tissue as much as possible within the limits set before surgery.
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Another use of 3T magnetic resonance imaging is intraoperative imaging, which consists
of performing a study during an operation [Ginat et al. 2013]. Thanks to this technique we
can depict the “hidden” residual tumor part and expand the scope of surgery accordingly
[Schulder, Liang 2012]. Combined with the techniques used in our hospital to wake the
patient during surgery and map eloquent or specific brain areas and functions (e.g. speech or
movement with the right part of the body) [Huberfeld et al. 2017] and intraoperative tumor
staining with fluorescein [Catapano et al. 2017], complete glioma resection is up to 96% of
cases. Without the use of advanced imaging techniques, total tumor removal was achieved
on average only in 68% of patients [Senft et al. 2011].

Pushing the frontiers of knowledge
Basic science

In the Mazovia region, a multicenter research cooperation has been established in
the field of neurooncology concerning mainly the pathogenesis and development of new
therapeutic options for brain gliomas. Currently, practically all neurosurgery departments
located in the Polish capital take an active part in research conducted at the Marcel Nencki
Institute of Experimental Biology. Our goal, apart from the purely clinical part, i.e. thorough
documentation of the patient’s health status and appropriate treatment, is to deliver a small
portion of the tumorin the appropriate media to the laboratory. The Laboratory of Molecular
Neurobiology is conducting a series of studies on the complex genetics of gliomas in vitro
as well as in vivo using animal models, including diagnosis of gliomas based on circulating
cell-free DNA, signaling pathways in pathogenesis of gliomas, epigenetic therapies in
neurooncology, development of selective antitumor immunomodulators, altogether leading
to development of a novel, complex therapy of gliomas [Kaminska-lab.pl 2017].

Clinical studies

We are proud to announce that we have started an international clinical trial in
collaboration with the leading research center from the United States — the University of
California, San Francisco where a well-established anti-tumor drug, effective in the fight
against glioblastomas, irinotecan is beeing used in a novel way [Vredenburgh et al. 2008].
So far, this drug has been administered orally and has been shown to result in a statistically
significant prolongation of life but the effect was still unsatisfactory. The main problems
of chemotherapy are its systemic complications and the overcoming of the “blood-brain
barrier”. The cells of the blood vessels and brain are separated from one another by means of
close links between themselves. Any transport of both nutrients and drugs is based on active
transport by complex cellular mechanisms. With the use of diffusion-based drug delivery
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technology, we will be able to bypass the blood-brain barrier with a specially designed
needle and administer the drug by slow infusion so that it can diffuse into the tumor. Current
experience on animal models is very promising — life expectancy has been prolonged and, in
some cases, tumor disappearance has been noted [Bankiewicz Laboratory ... 2017].

Conclusions

In the Mazovia region, patients have access to the most advanced therapeutic modalities
for gliomas of the brain, particularly in terms of neurosurgery. Access to the newest
technology translates into quality of treatment and improves both the quality and length
of glioblastoma patients’ lives in a statistically significant manner. Apart from therapeutic
possibilities, Mazovia can be proud of very active research centers, which are internationally
recognized and respected. Thanks to well-planned activities and good communication on
the physician-scientist line, we can hope for a successful solution to the challenges posed by
brain cancer.
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WSPOLCZESNA NEUROONKOLOGIA - ROZWOJ DZIEDZINY | MOZLIWOSCI TERAPII GLEJAKOWE)J
W WARSZAWIE - PERSPEKTYWA NEUROCHIRURGICZNA

STRESZCZENIE

Artykul ten poswiecony jest omoéwieniu mozliwosci leczenia ztosliwych nowotworéw moézgu
w wojewodztwie mazowieckim. Omawiany jest ztozony problem kliniczny, dotyczacy skomplikowanej
natury guzow glejopochodnych. Obecny schemat leczenia jest poddawany pod dyskusje wraz z jego
ograniczeniami. Przedstawiane sa mozliwosci, z ktérych moga korzystac lekarze mazowieckich szpitali,
majace istotny wplyw na zwiekszenie jakosci, jak i przedtuzenia Zycia pacjentéw. Na zakoniczenie
przedstawione sa szerokie mozliwosci wspotpracy naukowej oraz jej kierunki majace na celu poznanie
genezy nowotwordw mozgu, aby w przysziosci uczynic je uleczalnymi.

Stowa kluczowe: leczenie zto$liwych nowotworéw moézgu, genezy nowotwordw mozgu, wojewddztwo
mazowieckie
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