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Abstract: Despite significant achieve-
ments in oncology and neurosurgery, glial
brain tumors continue to be an urgent
problem of modern health care. The spe-
cific gravity of gliomas in the general struc-
ture of glial neoplasms is 40-45%, mainly
they are detected at the age of 30-60 years,
affecting the most able-bodied part of the
population. Glial neoplasms, as a rule, de-
velop from cells of the astrocytic or oligo-
dendrocyte population and are character-
ized by rapid growth rates of the primary
tumor node, invasiveness, predilection for
early metastasis, high frequency of recur-
rence and unfavorable prognosis. The arti-
cle presents a modern clinical classification
of gliomas, based on the principles of local-
ization, histogenesis and activity of the tu-
mor process. A characteristic feature of glial
brain tumors is invasive growth with the
absence of a macroscopically distinct
boundary between the tumor and normal
brain tissue. This type of growth is typical
for fast-growing high-grade gliomas (ana-
plastic astrocytomas, glioblastomas), it is
characterized by an unfavorable prognosis.
As with most malignant tumors, anaplastic
types of gliomas are characterized by inten-
sive development of the pathological vascu-
lature, which accelerates the growth rate of
the neoplasm, the rate of invasion and
metastasis, and also increases the risk for

patients due to the possibility of hemor-
rhage into the tumor. Nodal type of growth
with a clearly delineated border and insig-
nificant infiltration is less common, with
conditionally benign gliomas that have a
more favorable prognosis for treatment.
The article gives a detailed review of the
main surgical, radiological and chemo-
therapeutic directions of treatment with
gliomas. Finally, it is concluded that the
described methods do not exhaust all sug-
gestions for increasing the effectiveness of
treatment of glial tumors and the develop-
ment of new methods will bring neuroon-
cologists closer to solving this topical prob-
lem.
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KIIMHUKA, TMATHOCTUKA U JIE-
YEHME ITTMAJIBHBIX OITYXOJIEN
JIOOHOM JO/IM BOJIBUINX I10-
JTYIIAPUI TOJTOBHOT'O MO3TA.
Cabupos XX.O.!

'Cabupos Kacypbex Onmuboesuy - ma-
eucmp 3-xypca. Kagedpa netipoxupyp-
euu.
Pecnybnuxanckuii cneyuanuduposanHoiii
HAYYHO-NPAKMU1eCKUTI MEOUUUHCKULL
yenmp Hetipoxupypeuu, 2. Tawixenm

Annomauvus: Hecmomps
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Ha  3HauumenvHvle  OOCMUNEHUS 6
obnacmu OHKONOZUU U Helipoxupypeu,
enuanvHole onyxonu 2071081020
Mmo3ea npodosnxaiom 0cmasamocs
aKmyanvHoi npobnemoil CcospemeHH020
30pasooXpaAHEeHUS. YoenvHoii sec
enuom 6 obujeli crmpyxkmype enuanbHbIX
Ho8006pasosanuti  cocmasnsgem  40-
45%, 6 0CHOBHOM OHU OOHAPYICUBAIONCS
6 sospacme 30-60 nem, umo enusem
Ha Haubonee mMPyoocnocooHy0 Hacmv
Hacenenus. InuanvHovle HO6000pA306aHUS,
KaK  npasuno,  pazeusaromcs U3
K/IemoK NOnynsuuu acmpouumos usau
071U200eHOPOUUINOB U XAPAKINEPUIYIOMCS
6vicmpoimu memnamu pocma
nepeu1Ho20 0nyxo7es020 y3na,
UHBA3UBHOCMbIO, CKJIOHHOCbI0
K parremy Memacmasuposanuro,
8VICOKOL  wacmomoti  peyudusos U
HeOAoNPUSIHBIM npoHO30M. B
cmamove  NpedCAasnieHd  COBPEMEHHAS
KAUHUMeCKAS  KACCUPUKAUUT — 2TUOM,
OCHOBAHHAS HA NPUHUUNAX TIOKAIU3AUUL,
2ucmozexe3a u aKMuBHOCMU 0NyX071e6020
npoyecca. XapaxmepHoil 0co6eHHOCHbIO
onyxoreti 2NIUATIOHBLX 2071081020
Mo3ea  A6/AeMCI  UHBA3UBHBLIL  pocm
c omcymcmeuem  MAKPOCKONU4ECKU
OMAUYHOU 2PAHUUbL MeHOY ONYXONbHo
U HOpMAnbHOLU — MO32080ti  MKAMDIO.
Omom mun pocma xapaxkmepen O
ObiICpPOPACYUUX NOTHOUEHHBIX 2TTLOM
(anannacmuyeckux acmpouumomax,
2NU0ONIACOMDL), OH XAPAKIMeEPU3Yermcs
Hebnazonpusmuuim npoeHosom. Kax u 6
cydae 60MbUUHCINGA 37I0KA1ECINBEHHDIX
onyxosneil,  anannaacmuvecKue  Munvi
2TIUOM XAPAKMEPUIYIOMCT UHMEHCUBHBIM
passumuem namonoeu4eckoti cocyoucmoti
cemu, KOmMopas yckopsem memnvl pocma
HOB000pA308AHUS, CKOPOCMb  UHBA3UU

u memacmasos, a mMakice ysenudusaem
PUCK 0715 NAUUEHINO0B U3-30 B03MOHCHOCIHIU
KPOBOUSUAHUS 8 ONYX0/b. V37108011 mun
pocma ¢ uemxo ouepueHHOl 2paHuyel

U He3HAUUMenvHou  uH@urLmpayuei
pedxce scmpevuaemcst c YCN06HO
dobpoxauecmeeHHbIMU enuomamu,

Komopuvle umerom 6osnee 61A20NPUSMHbLLL
npoeHos 0nsf  sewenus. B cmamove
Oaemcs  nodpobHvIti  0630p  OCHOBHYIX
Xupypeuueckux, — paouonozudeckux — u
XUMUOMEPANeSMUYeCKUX — HANPABTIeHU
nevenus enuomamu. Haxowney, denaemcs
8bI600 0 1MOM, IO ONUCAHHbIE MeNOoObL
He uc4epnblealom 6cex MNpeonoHeHull
no  noevuueHuro  PdexmusrHocmu
JleueHUs — eUANbHLIX  onyxozei, U
paspabomxa HOBbLX MeN00068 NPUOIUIUM
HEUPOKOHMONI0208 K  PeuleHut0  3moti
aKmyanvHoi npobuemoL.

Kntouesvie cnosa: ONnyxXosnu 201081020
Mmo3ea; enuombl; 2ﬂuo6ﬂacmoma; Heﬁpoau—
3yanu3ayu; Xumuomepanusi.

Gliomas (neuroectodermal, neuroepi-
thelial tumors) are primary tumors of the
central nervous system originating from
glia cells that make up the parenchyma of
the brain. Interest in the problem of glial
brain tumors is currently caused by two
main factors: a steady increase in the pro-
portion of patients with gliomas in the
overall structure of oncological morbidity
and the absence of breakthrough achieve-
ments in the treatment outcomes of pa-
tients with this pathology, despite the
private successes of fundamental and
clinical oncology, the expansion of the
arsenal of antitumor chemotherapy and
increasing the technical equipment of di-
agnostic and neurosurgical departments
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[1]. Among all neoplasms of the central
nervous system, gliomas occupy a leading
place, accounting for, by various esti-
mates, 40-45% of all intracranial tumors
[2]. About 70% of primary brain tumors
are represented by various gliomas, of
which more than half at the time of diag-
nosis already have a high degree of malig-
nancy (high grade gliomas; WHO grade
II-IV grade according to the classifica-
tion of the World Health Organization
(WHO)) [3]. Conditionally benign glio-
mas (low grade gliomas, WHO grade I-1I
degrees according to WHO classification)
are relatively rare: in the US, no more
than 1500 patients are registered annually
[4].

In general, the incidence of various
types of gliomas in the world is 10-13
cases per 100 thousand population [5]. At
the same time, only in the Russian Fed-
eration, at least 10,000 new cases of pri-
mary neuroepithelial brain tumors are
registered annually and this indicator has
a steady tendency to increase [6]. The
main reasons for this growth are conven-
tionally divided into two groups: absolute
and relative. Absolute factors include all
factors directly contributing to the in-
crease in the incidence of neoplasms, such
as the rapid aging of the population of
economically developed countries, the
gradual accumulation in the human pop-
ulation of dangerous mutations that in-
crease the potential risk of tumor devel-
opment, environmental degradation and
high rates of urbanization, closely related
changes way of life and the nature of
people’s nutrition.

The relative circumstance is, paradox-

ically, the widespread introduction of
clinical examination and the development
of high-tech methods of medical care that
promote more frequent and early detec-
tion of tumors. Despite the fact that the
incidence of gliomas is characteristic for
all age groups, as a rule, these tumors are
found in patients aged 30-60 years [7], ie,
the most able-bodied part of the popula-
tion is affected. In comparison with wom-
en, the risk of developing gliomas is 1.5: 1
in men, and 3.2: 1 in elderly people com-
pared to young ones. The prerequisites for
studying the pathogenesis of glial neo-
plasms of the brain, the development of
methods for their diagnosis and treat-
ment were the achievements of general
surgery narcosis, aseptic and antiseptic
rules) and the physiology of the central
nervous system (the development of
functional mapping of the brain regions),
which initiated the development of neu-
rosurgery as an independent discipline
[8]. The first successful surgery for the
removal of intracranial tumors was car-
ried out by British surgeons William
MacEwen in 1879 and Alexander Hughes
Bennett in 1884. These works served as a
starting point for further research in this
field. However, despite the more than a
century-long history of neuro-oncology
and the use of modern science for the
treatment of gliomas, the average life ex-
pectancy of such patients has increased by
only a few months in the last 30 years [9].

The clinical classification of glial neo-
plasms, which ensures the unity of treat-
ment tactics and the accuracy of the
prognosis, is based on the principles of
localization, histogenesis and activity of
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the tumor process. The localization prin-
ciple assumes the division of tumors into
groups depending on the place of their
origin (by the name of the proportion /
fraction of the brain or individual brain
structures) and the spread in the brain
substance. According to epidemiological
studies, the frequency of lesions of glio-
mas of different parts of the brain in adult
patients is approximately [10]:

o cerebral hemispheres - 70% (includ-
ing: frontal lobe - up to 19%, temporal -
up to 13%, parietal - up to 9%, occipital -
up to 2%, combination of lesions of differ-
ent lobes - about 28%);

« corpus callosum - 5%;

« subcortical ganglia - 6%;

» Ventricles of the brain - 7%;

« optic nerves and chiasma - 1-1,5%;

o brain stem - 6%;

« cerebellum - 4-4,5%.

Depending on the initial histological
type of the precursor cell of the tumor
clone, a pathomorphological classifica-
tion of gliomas has been created, which
involves the allocation of several catego-
ries [11]:

1) astrocytic tumors;

2) oligodendroglial tumors;

3) Oligoastrophic tumors;

4) ependymary tumors;

5) tumors of the choroid plexus;

6) other neuroepithelial tumors;

7) neuronal and mixed neuronal-glial
tumors;

8) tumors of the pineal gland;

9) embryonic tumors.

In contrast to the classification of glial
neoplasms based on their localization and
intended mainly to optimize the tactics of

surgical treatment, pathomorphological
classification is of paramount importance
for the selection of chemotherapy, deter-
mining the prognosis for the develop-
ment of the disease, and for basic research
in neurooncology. In the overwhelming
majority of cases, gliomas are represented
by tumors developing from cells of the
astrocytic series, less often, from oligo-
dendrocytes. Such neoplasms as ependy-
momas, choroid papillomas, neuroblasto-
mas, pinealomas and others, referring in
essence to neuroectodermal neoplasms,
are nevertheless not considered within
the framework of gliomas, since they dif-
fer significantly from the latter in their
biological and clinical features [12]. The
classification of glial tumors by the World
Health Organization based on the activity
of the tumor process, that is, the degree of
malignancy, implies the isolation of four
degrees, where the IV degree is the most
active, fast-growing, low-grade or undif-
ferentiated, malignant tumors (eg, glio-
blastoma, pineoblastoma), and I degree -
a group of gliomas, characterized by slow,
minimally invasive growth and a high
degree of differentiation of tumor cells
(for example, pleomorphic xantoa stroz-
itoma, myxopapillary ependymoma) [13].

A decisive role in determining the de-
gree of activity (malignancy) is played by
methods of histological examination of
the tumor preparation obtained by its re-
moval or stereotactic biopsy. Evaluation
criteria are based on the presence of nu-
clear atypism, the number of pathological
mitoses, the proliferative activity of the
vascular endothelium, the severity of ne-
crotic changes, and a number of other
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histological criteria. In some cases, espe-
cially when analyzing material from vir-
tually undifferentiated tumors, immuno-
histochemistry or genotyping of the neo-
plasm (telomerase activity, high expres-
sion of GFAP, VEGE, IGF-1 and their
receptors, epithelial membrane antigen,
Ki-67 and other markers of malignant
tumors of the central nervous system)
[14].

A characteristic feature of glial brain
tumors is invasive growth, in which there
is no macroscopic clear boundary be-
tween the tumor and normal brain tissue,
the cerebral parenchyma, as a rule, is in-
filtrated by tumor cells at a considerable
distance from the primary neoplasm
node. This type of tumor growth is most
typical for fast-growing high-grade glio-
mas such as anaplastic astrocytomas, glio-
blastomas and is characterized by an un-
favorable prognosis. As for most malig-
nant tumors, anaplastic types of gliomas
are characterized by intensive develop-
ment pathological vascular network,
which accelerates the growth rate of neo-
plasm, the rate of invasion and metastasis,
and also increases the risk to patients due
to the possibility of hemorrhage into the
tumor and adjacent tissue [15]. Nodal
type of growth with a more or less clearly
delineated border and insignificant infil-
tration is much less common, most often
with conditionally benign gliomas (grade
I-1I according to the classification of the
World Health Organization) that have a
more favorable prognosis for treatment.
Clinical manifestations of glial brain tu-
mors are represented by a variety of cere-
bral and focal organic symptoms of vary-

ing severity in accordance with the local-
ization and volume of neoplasm, intracra-
nial hypertension syndromes,
hydrocephalus (in the occlusion of cere-
brospinal fluidways) and, in far-reaching
cases, dislocation syndrome. Pathogno-
monic symptoms, as a rule, are absent. In
the early stages of development, the tu-
mor can manifest by single signs (dizzi-
ness, epileptic seizures, sensitivity disor-
ders, etc.), which often does not allow us
to establish a topical diagnosis or deter-
mine the hyperplastic nature of the path-
ological process. In a number of cases, the
diagnosis of a brain tumor is an accidental
finding on a computer or magnetic reso-
nance imaging when a patient is exam-
ined by a neurologist in connection with
one or another of the complaints. Cur-
rently, magnetic resonance imaging of the
brain is the “gold standard” of diagnosing
brain tumors. In some cases, magnetic
resonance angiography, magnetic reso-
nance spectroscopy [16], functional mag-
netic resonance imaging, single-photon
emission computed tomography, multi-
spiral computed tomography, multispiral
computed tomography angiography, posi-
tron emission computer tomography [17]
can provide the necessary additional in-
formation. . The complexity of treatment
with malignant gliomas requires an inte-
grated approach and the involvement of a
number of specialists. The first in this se-
ries is a neurosurgeon. The main tasks
that are solved in the course of surgical
intervention are the maximum reduction
in the volume of neoplasm and the ob-
taining of material for histological exami-
nation.
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At the same time, one of the condi-
tions for surgical intervention is the pres-
ervation of functionally active brain areas
to prevent a clinically significant neuro-
logical deficit and the maximum possible
preservation of the patient’s quality of life.
The infiltrative nature of tumor growth,
the absence of distinct boundaries of the
tumor node and the proximity of func-
tionally significant brain structures se-
verely limit (virtually exclude) the possi-
bility of radical surgical removal of glio-
mas. Nevertheless, it is necessary to strive
for this: the volume of tumor removal
positively correlates with life expectancy,
with the time of the appearance of contin-
ued growth of the neoplasm and the need
for repeated intervention [18].

High invasive activity and metastatic
potential of gliomas are most vividly
demonstrated in a number of clinical
studies [19], which revealed an unusual
increase in the incidence of distant foci of
neoplasm growth with improved treat-
ment results for the primary tumor site
(maximally complete cytoreduction, ag-
gressive radiation and chemotherapy). In
our opinion, this assumption is not en-
tirely correct, since it conducts a direct
causal relationship between these two
events. Probably, in those cases, when, at
some time after the operation, tumor
node growth occurred at a distance from
the intervention site, there was a multifo-
cal glioma with a distant focus (metasta-
sis) not detected before the operation.
Adequate treatment slowed the rate of
continued growth in the initial zone and
the growth of tumor metastasis in the
distant region of the brain came to the

forefront. A significant decrease in the
volume of malignant glioma allows in a
number of cases to prevent the develop-
ment of the syndrome of intracranial hy-
pertension and the occlusion of the cere-
brospinal fluidways, to reduce the severity
of neurological symptoms by eliminating
the direct compression of the nearby
brain structures by the tumor node and
the gradual reduction of perifocal edema,
which ultimately improves the patients
quality of life. It should be noted that the
correlation of tumor removal volume and
life expectancy may not be so clearly ex-
pressed in the case of glioma response to
radiation and chemotherapy in the future
[20].

Thus, one of the main tasks of gliomas
surgery is to increase the radicality of tu-
mor removal. This is solved by developing
methods that allow more accurate verifi-
cation of the boundaries of neoplasm dur-
ing surgical intervention, and ways to
improve intraoperative destruction of tu-
mor tissue in the surgical intervention
area.

The first can include the use of various
neuronavigation systems that allow you to
plan in advance the optimal access and
the course of the operation, taking into
account the mapping of functional brain
areas (functional magnetic resonance im-
aging with identification of motor and
speech zones, magnetic resonance trac-
tography, etc.), orientate during surgery
and To see on the monitor the position of
the surgical instrument in relation to the
tumor and the surrounding brain struc-
tures, comparing the preoperative mag-
netic resonance images with the Tina
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surgical field. Certain shortcomings in-
herent in neuronavigation systems, for
example, errors caused by changes in the
topography of brain structures when they
are compressed by the volume of tumor
tissue or by mechanical displacement
during surgery, can be compensated by
the use of intraoperative magnetic reso-
nance imaging or computer tomographic
neuroimaging.

When working in the field of func-
tionally active areas of the brain, intraop-
erative electrophysiological control tech-
niques are used, including intraoperative
evoked potentials and a number of other
techniques that prevent damage to the
functionally active zones and the occur-
rence of postoperative neurologic deficits
[21]. In addition to radiotherapy for the
purposes of intraoperative navigation,
quality control of tumor removal, ultra-
sound scanners are also possible, but in
this case, the complexity of the interpreta-
tion of the obtained data must be taken
into account, due to the heterogeneity of
the tumor tissue itself and its echogenic
characteristics, conditions of location in
the operating field, other factors. The use
of operating microscopes is now the stan-
dard for surgical interventions on the
brain. To improve the accuracy of recog-
nition of tumor remnants and brain tis-
sue, various methods of intraoperative
metabolic navigation are suggested, for
example, “staining” the tumor tissue with
fluorophore (5-aminolevulinic acid) [22].
This requires additional configuration of
the microscope with a fluorescent mod-
ule, or the use of a laser spectro-analyzer.
However, different gliomas do not accu-

mulate a fluorophore to an equal degree,
which significantly limits the possibilities
of using this method and increases the
probability of errors [23].

A promising method of perioperative
elimination of tumor tissue remains is
intraoperative radiation therapy (IORT),
which allows to accurately destroy unfor-
tunate fragments of glioma. For this task,
it is optimal to use a source of low-energy
X-ray radiation, for example, the INTRA-
BEAM PRS 500 system (Carl Zeiss) or its
analogs, which are already widely used in
neurooncology. The system is mobile and
safe, the irradiation is carried out under
the conditions of a normal operating
room, the procedure takes a short time, is
satisfactorily tolerated by patients. De-
spite the fact that a high density of ioniza-
tion is created in the tumor tissue and
tissues of the tumor bed, the radiation
effect on the more deeply located struc-
tures is minimal, the risk of developing
systemic side effects is practically absent.

Of the wide range of methods for in-
traoperative destruction of tumors used
during the “open” operation, the issue of
using cryodestruction remains controver-
sial. This method has a number of posi-
tive properties, such as the possibility of a
high probability of obtaining a sufficient
zone of death of all cellular elements at a
certain distance from the cryoprobe, a
minimal risk of complications, no cumu-
lation of the effect and significant obsta-
cles to the further use of radiation and
chemotherapy.

During an open operation, the cryo-
destructor is used to treat the tumor bed,
stop bleeding from damaged vessels, and
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is also used as a restraining tool [23].
Complete cryoprotection of the tumor
bed implies the fulfillment of multiple
destruction of the bed when doubting the
radicality of neoplasm removal. However,
the function of these sites is still irrevers-
ibly broken, and the cryoconecrosis zones
turn into cerebral detritus, not to mention
the fact that tumor cells may be more re-
sistant to low temperatures than differen-
tiated cells of brain tissues. The haemo-
static effect of the cryodestructor can also
not be considered reliable, since it con-
sists in the formation of an “ice throm-
in the vessel, and therefore, after
“thawing’, bleeding can resume, especially
with the development of hemostasis dis-
orders, usually accompanying surgical

»

bus

operations.

When using a cryodestructor for frag-
mentation and removal of the tumor, it
must be remembered that the magnitude
of the tissue hypothermia zone around
the ice sphere is relatively small (a few
millimeters) and going beyond it will lead
to ordinary bleeding from small vessels.
Consequently, if this condition is not met,
then the haemostatic effect of cryoextir-
pation by gliomas is reduced. In addition,
the cryodestructor is a complex device
that requires preparation for work, the al-
location of an additional employee for its
maintenance, and also has certain incon-
veniences when working in the depth of
the wound. With the development of
methods of neuroimaging, patients with
tumors of small volume without signifi-
cant “mass effect’, deep localization or
located near functionally significant
zones are increasingly being detected, and

therefore difficult to remove. A common
tactic in this case is a stereotactic biopsy
of the tumor with the subsequent decision
of the question of conducting chemora-
diotherapy in various variants. Frame and
frameless stereotactic systems (for exam-
ple, BRW system, brown-Roberts-Wells
system, CRW system (Cosman-Roberts-
Wells), Leksell, etc.) are widely used for
this procedure, using modern algorithms
of stereotaxic calculations [24]. In addi-
tion, stereotactic biopsy, as a method of
choice, is used in patients with various
contraindications to surgery (chronic
heart failure of high functional class, de-
compensated diabetes mellitus, etc.), in-
cluding contraindications to general anes-
thesia, and in cases when various meth-
ods of neuroimaging did not provide an
exhaustive answer about the etiology of
brain volume formation [25].

With relatively small amounts of glio-
mas, a technique that combines biopsy
with stereotactic cryodestruction may be
promising. After taking a fragment of the
tumor, the study will freeze the entire
volume of glioma by sequentially intro-
ducing a cryoprobe into the planned co-
ordinate points. The cryodestruction
zones must overlap each other, capture
the entire volume of the tumor and the
perifocal zone, which is possible with the
use of a computerized planning system at
the preoperative stage [13].

At present, the number of patients in
whom the neoplasm of the brain is diag-
nosed for the first time at a stage where
the tumor volume considerably exceeds
the size of the possible freezing zone has
increased. In this case, stereotactic cryo-
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destruction is proposed by several au-
thors as a palliative intervention, as one of
the stages in order to improve a patient’s
condition before a radical operation or to
slow the growth of a tumor, which in-
creases the life expectancy of the patient
[21].

At the same time, the volume of such
an operation should be quite large, since
single cryodestruction in the tumor thick-
ness does not reduce its volume and does
not bring significant benefit, due to a
slight decrease in the total number of cells
with high proliferative activity, which
does not lead to a noticeable gain in the
decrease growth rate of the tumor as a
whole. Conversely, excessive cryonecrosis
of tumor tissue, with possible involve-
ment of the peritumoral region, may con-
tribute to the growth of perifocal edema,
lead to the disruption of compensatory
mechanisms and the development of a
dislocation syndrome [9].

The use of brachytherapy methods by
stereotactic implantation of radioactive
sources, for example, iridium-192 (1921Ir),
iodine-125  (125I), palladium-103
(103Pd), has not yet become widespread,
primarily due to the complexity of work-
ing with activity and high the frequency
of complications, but research in this
promising area continues. Currently, the
main element in the treatment complex of
most patients with gliomas remains con-
ventional radiation therapy. According to
the current standard, after 2-4 weeks after
the operation, irradiation of the bed of the
removed tumor and two centimeters of
the perifocal zone with a total focal dose
of 55-60 Gy, usually 2 Gy per fraction (25-

30 fractions per course), from several
fields in a stationary mode or in rotation,
for 5-6 weeks. Critical elements for in-
creasing the effectiveness of radiation
therapy are the nature of dose distribu-
tion, the high probability of radiation
damage to the skin and functionally sig-
nificant brain areas, and the systemic ef-
fect of ionizing radiation on the patient’s
body (immunosuppression, anemic, hy-
percoagulable syndromes, etc.), which
significantly limits the possibility of re-
peated courses radiotherapy. An impor-
tant problem is also the formation of ra-
diation necrosis in the long-term treat-
ment period (up to 15% of cases), requir-
ing differential diagnosis with a recurrent
tumor.

Continuous improvement of the hard-
ware and radiotherapy planning systems
allows us to hope for an improvement in
the results of this method of treatment in
the near future [19]. Another highly ef-
fective innovative method of remote ra-
diation therapy is radiosurgery or stereo-
tactic radiosurgery, which allows one to
precipitately apply a full dose of radiation
to a tumor focus in a single procedure
with minimal impact on surrounding tis-
sues. In theory, this allows complete de-
struction of the tumor node, provided
that its dimensions do not exceed 3 centi-
meters in diameter. This technique is im-
plemented on the installation using fixed
sources of radiation 60 Co (GammaK-
nife) and installations with mobile linear
accelerators (CyberKnife). With a tumor
size of more than 3 centimeters on Cy-
berKnife, large-fractionated remote radi-
ation therapy with the formation of an

102



SCIENCE, RESEARCH, DEVELOPMENT#2

irradiation field of a complex shape is also
possible - stereotactic radiotherapy. As
part of the development of radiation ther-
apy, studies on the use of captive therapy
in the treatment of glial tumors with pro-
ton therapy are promising, but these
methods of treatment are still at the stage
of development and clinical studies. The
possibilities of antitumor chemotherapy
are limited at the present stage and consist
in increasing the duration of the disease-
free period, prolonging the life of patients
and improving its quality. The drugs are
used in accordance with approved treat-
ment standards, depending on the histo-
logical structure of the tumor, both in
monotherapy mode and in a specific
combination.

Conducting chemotherapy is
always associated with a high risk of side
effects, such as hematotoxicity, cardiac,
hepatic and / or renal insufficiency, which
significantly limit the choice of effective
regimens for the tumor and require the
appropriate accompanying therapy [21,
22]. The main research areas for the
purpose of increasing the effectiveness
of chemotherapy are the creation of new
medicines, the optimization of prescribing
patterns of already used drugs, the use of
targeted techniques, including individual
selection of chemotherapy regimens
based on the sensitivity of tumor cells to
the main groups of cytostatics, etc. [4].
In conclusion, it should be noted that
the above methods do not exhaust all
suggestions for increasing the effectiveness
of treatment of glial tumors and, perhaps,
in the future, the development of new
methods will bring neurooncologists
closer to solving this topical problem.
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