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Resume.Cerebral glial tumors remain a significant issue in contemporary medicine,
despite considerable breakthroughs in oncology and neurosurgery. Cerebral gliomas make up
approximately 40-45% of all glial tumors. These tumors are typically diagnosed in individuals
aged 30-60, affecting the most able-bodied segment of the population. Glial tumors typically
originate from astrocytic or oligodendrocytes cell populations and are characterized by a high
growth rate, invasiveness, early metastatic ability, high rate of recurrence and an unfavourable
prognosis. Invasive growth with no distinct macroscopic border between the tumor and normal
brain tissue is a characteristic feature of glial brain tumors. This type of growth is typical of fast-
growing, highly malignant gliomas such as anaplastic astrocytomas and glioblastomas. An
unfavorable outcome is typical of anaplastic gliomas. Highly informative methods of radiation
research can be used to image the brain, estimate the size, shape, and structure of neoplasms,
determine their position in the brain, identify the presence and prevalence of edema, and assess
the areas and degree of brain tissue damage

Keywords: cerebral tumors; brain tumors; neurooncology; neurosurgery,
neurovisualization.

MATI'HUTHO-PE3OHAHCHOE 30H/IMPOBAHHUE I1PU
HEBPOJIOI'HYECKHUX 3ABOJIEBAHUSIX
Touposa [unagpy3 Paswanosna - acCUCTEHT Kadeapbl MEAUIIMHCKON PaUOIOTHH U
SIEPHON MEIUITUHBI ByXapcKoro rocy1apcTBEeHHOTO METUITTHCKOTO HHCTUTYTa MHCTHTYT
umenu A6y Anu u6xn Cuno
https://orcid.org/0009-0002-7714-9690

Pe3ome. [nmanbHbIe OMYXOJM TOJIOBHOIO MO3ra OCTAalOTCA AaKTyaJlbHOW MpoOieMoid
COBPEMEHHOW MEJMIIMHBI, HECMOTPSl Ha 3HAYUTEIbHBIC JOCTIDKCHHS B OHKOJIOTHH H
HeHpoXupypruu. [ THOMBI TOJIOBHOTO MO3ra cocTaBisAoT npumepHo 40-45% Bcex TNTMAIbHBIX
OMyXOJIeH. DTH OIMyXO0JW OOBIYHO JMATHOCTHUPYIOTCS y moaei B Bozpacte 30-60 ner, mopaxkas
Hauboiee TPYJIOCIOCOOHYIO YacTh HaceJeHUs. | JHMaabHbIE OMyXOJdH OOBIYHO OOpa3yloTCs M3
MOITYJISIIIAN  ACTPOLIMTOB HIIM OJIMTOACHIPOIINTOB M XapaKTEPU3YIOTCS BBICOKOW CKOPOCTHIO
pocTa, MHBAa3MBHOCTHIO, CIHOCOOHOCTBIO K pAaHHEMY METacTa3UpOBAHMIO, BBICOKOH 4YacTOTOU
PELUANBOB U HEOIArOMPHUATHBIM IPOrHO30M. MIHBa3UBHBIN pocT 0€3 YeTKOM MakpOCKOMNYECKON
IPaHMIIBI MEXJIy OIyXOJIbI0 U HOPMAJIbHOM TKAaHBIO TOJIOBHOTO MO3Ta SIBISIETCS XapaKTEpHOH
YEepTOM TIIHAIBHBIX OMYXOJEH TOJOBHOTO MO3ra. OTOT THII POCTAa XapaKTEPeH IS
OBICTPOPACTYIIUX, BEICOKO3JIOKAaUECTBEHHBIX INIMOM, TAKUX KaK aHAIIACTUYECKHUE aCTPOLIUTOMBI
u rmobnmacTomMbl. HeOmarompusTHBI HMCXOJ XapaKTepeH ISl aHAIUIACTHYECKUX TITHOM.
BricokonH(pOpMaTHBHBIE METOABI JIy4€BOTO HCCIEIOBAHUS MOTYT OBITh HCHOJIb30BAHBI JUIS
MOJYYCHHUsT HW300pakeHUs TOJIOBHOTO MO3ra, OIEHKH pasMepa, (OpMBI U CTPYKTYpPHI
HOBOOOPA30BaHU, ONpeIeIeHUs] UX PACIIOIIOKEHHUS B TOJJIOBHOM MO3T€, BBISBICHUS HATUUUS U
pacrpoCTpaHEHHOCTH OTEKa, a TaKKe OIEHKH 00JacTell M CTETNEeHH IMOBPEKICHUS MO3TOBOU
TKaHH

KawueBble cJioBa: OIyXOJMW TOJOBHOTO MO3Tra; HEHPOOHKOJIOTHS; HEHPOXUPYPIHS,
HEeHpoBHU3yaIH3alys.

Intraduction.Gliomas are the most common type of central nervous system neoplasm,
accounting for approximately 40 45% of all intracranial tumors. To ensure consistent treatment
and accurate prognosis, clinical classification of glial neoplasms is based on tumor localization,
histogenesis, and activity. The principle of localization involves categorising tumors into groups
based on their origin within specific brain structures and their spread throughout the brain[1,3].
Epidemiologic studies tentatively report that gliomas affect different parts of the brain (GM) in
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adult patients as follows: hemispheres of the large brain - 70% (including frontal lobe - up to
19%, temporal lobe - up to 13%, parietal lobe - up to 9%, occipital lobe - up to 2%, combination
of lesions of different lobes - about 28%); corpus callosum - 5%; subcortical ganglia - 6%; brain
ventricles - 7%; optic nerves and chiasma - 1-1. 5%; brainstem - 6%; cerebellum - 4-4.5%.
Gliomas are a type of tumor that can affect individuals of all ages, but are more commonly found
in patients between the ages of 30 and 60. Men are at a higher risk of developing gliomas than
women, with a ratio of 1.5:1. Additionally, the elderly are at a higher risk compared to the
young, with a ratio of 3.2:1 [2,4]. A pathomorphological classification of gliomas has been
created based on the initial histological type of the precursor cell of the tumor clone. This
classification involves several categories, including astrocytic tumors, oligodendroglial tumors,
oligoastrocytic tumors, ependymal tumors, chorioid plexus tumors, other neuroepithelial tumors,
neuronal and mixed neuronal-glial tumors, pineal gland tumors, and embryonal tumors. Unlike
the classification of glial neoplasms based on their localization, which is mainly intended to
optimize surgical treatment tactics, the pathomorphological classification is of primary
importance for selecting chemotherapy, determining the prognosis of the disease, and conducting
basic research in neuro oncology [6,7]. Approximately 70% of primary brain tumors are gliomas,
with over half being highly malignant (G grade III-IV according to the WHO classification) at
the time of diagnosis. The degree of malignancy is determined by histologic examination
methods. According to the World Health Organization (WHO), glial tumors are classified based
on the activity of the tumor process, specifically the degree of malignancy. This classification
system involves four degrees, with the fourth degree being the most active and consisting of fast
growing, low-differentiated or undifferentiated, malignant tumors (e.g.,). The text describes
different types of gliomas, including grade II and III gliomas, which are characterized by rapid
growth and invasion, and grade I gliomas, which grow slowly and have a high degree of tumor
cell differentiation. Nodular type of growth with more or less clearly delineated border and
insignificant infiltration occurs much less frequently, most often in conditionally benign gliomas
(I-IT degree according to WHO classification), which have a more favorable prognosis of
treatment. Clinical manifestations of glial brain tumors are represented by a variety of general
cerebral and focal organic symptoms of varying severity according to the localization and
volume of the neoplasm, syndromes of intracranial hypertension, hydrocephalus (in case of
occlusion of liquor passages) and, in advanced cases, dislocation syndrome. Pathognomonic
symptoms are usually absent[8,9]. At early stages of development, the tumor may manifest with
single signs (dizziness, epileptic seizures, sensory disturbances, etc.), which often does not allow
to establish either a topical diagnosis or to determine the hyperplastic nature of the pathological
process. In a number of cases, the diagnosis of brain tumor is an incidental finding on CT or
MRI when the patient is examined by a neurologist in connection with certain complaints. High
invasive activity and metastatic potential of gliomas have been most clearly demonstrated in a
number of clinical studies [11,15], which revealed an unusual increase in the incidence of distant
foci of neoplasm growth with improved treatment results of the primary tumor node area
(maximal complete cytoreduction, aggressive radiation and chemotherapy). Magnetic resonance
angiography, magnetic resonance spectroscopy, functional magnetic resonance imaging, single
photon emission computed tomography, multispiral computed tomography, multispiral
computed tomography angiography, positron emission computed tomography can provide the
necessary additional information in complex diagnostics [20,22]. For a long time computed
tomography (CT) remained the only method of diagnostics of intramedullary volumetric brain
masses, and detection of glial brain tumors according to CT data is performed by indirect signs,
which, first of all, include structural disorders: deformation, tissue displacement, edema. MSCT
method allows convincingly distinguishing neuroepithelial tumors among volumetric
intramedullary brain formations. X ray contrast preparations provide additional information
about the structure and features of the pathological focus, relationships with surrounding tissues,
character of vascularization. The use of contrast agents in the diagnosis and localization of
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gliomas is of great importance in case of diffuse growth of the formation [3]. However,
according to a number of authors, some voluminous glial masses with diffuse growth do not
accumulate contrast agent or accumulate it in insufficient quantity for visualization [18,19].
Although increased perfusion is usually associated with the process of neoangiogenesis in the
tumor, some authors believe that it may also indicate the appearance of hypervascularized areas -
regeneration of microcirculatory vessels, which reduces the severity of hypoxic phenomena and
improves drug delivery to tumors. The study of R. Mangla et al. showed that the perfusion status
of postoperative cavity walls on MRI after chemoradiation treatment can be a significant
predictor of the time of progression in patients with malignant brain tumors. The researchers
hypothesized that MR perfusion data may serve as a prognostic biomarker for subsequent
chemotherapy and identify individuals who are more likely to respond to its use. An area with
increased perfusion possibly indicates increased delivery of chemotherapy, whereas decreased
perfusion impedes delivery of therapeutic agents, severely reducing the efficacy of
chemotherapy. This view has been supported by recent clinical trials reporting that combination
therapy that provides vascular regeneration is associated with favorable outcome in tumor
lesions of the head and neck as well as in metastatic colorectal, renal, and lung cancer [13,17].
Another known problem in evaluating the results of therapy of malignant gliomas, which
requires additional examination, is pseudoprogression, which is observed in 20 30% of patients
who received chemoradiation therapy. The appearance and enlargement of areas of pathologic
contrast enhancement in the marginal zone of the postoperative defect after combined treatment
are visually noted during 3 months of follow-up [19,22]. The interval of the first 12 weeks after
completion of radiation therapy is also recommended by the leading neuro-oncology working
group RANO, which also studied this issue. The phenomenone of pseudoprogression is caused
by radiation induced endothelial damage, vascular dilatation and fibrinoid necrosis, and
inflammatory changes of the GEB. Although its pathophysiology is still unclear, chemical
exposure is thought to induce a transient local inflammatory response, edema, and increased
vascular permeability, which is manifested by increased signal on postcontrast images [21,23].
Accurate differentiation between pseudoprogression and continued growth is crucial to make
informed treatment decisions. When perfusion imaging was used, true progression showed a
higher maximum CBV than pseudoprogression, which was confirmed by radiologic and clinical
data in several studies (sensitivity and specificity 81.5 and 77.8%, respectively) [20]. A
promising direction of studying MR-perfusion technique is it use as predictors of survival after
completion of chemoradiation treatment. A number of studies have shown that the increase in
maximal cerebral blood flow using such an index as normalized blood flow between initial and
follow-up images was a better prognostic factor for a shorter progression-free period (p=0.01)
than the increase in tumor diameter (p=0.049) [20]. At one-month post-radiation therapy, R.
Mangla et al. found that increased nBV was predictive of poor one-year overall survival
(sensitivity 90% and specificity 69%), while tumor size did not provide this information.
Nevertheless, the results of the mentioned works were mixed, as another study showed that
perfusion imaging was inferior in predicting survival, whereas tumor size determined by T1- and
T2-weighted imaging had prognostic value. Some authors have shown that 25% of patients with
recurrent glioblastomas treated with sediranib exhibit increased perfusion, and these patients had
higher progression-free and overall survival than patients with stable or decreased perfusion.
This was confirmed in patients with newly diagnosed glioblastomas whose treatment consisted
of radiation therapy, temozolomide, and sediranib. Patients with increased perfusion had longer
median overall survival than patients with decreased perfusion (overall survival 504 days vs. 321
days). In particular, the problem of differential diagnosis of gliomas according to the degree of
malignancy by means of MRI with KU remains unsolved. Such a direction of radiation
diagnostics as magnetic resonance spectroscopy (MRS), which allows quantitative assessment of
a number of biochemical parameters characterizing volumetric formations and the state of GM
tissues, continues to develop [3,7]. With the development of MRS, an additional possibility of
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metabolic studies with determination of the level of some tissue metabolites, such as choline, N-
acetylaspartate, creatinine, etc., appeared. According to some authors, choline concentration is
the main indicator that should be relied on in the diagnosis of tumors. Increased choline levels
are characteristic of gliomas of II and III degrees of malignancy and, on the contrary, in gliomas
of IV degree of malignancy may decrease [5,6]. The experience of using contrast-enhanced MRI
has shown that the level of contrast agent accumulation in tumor tissue depends on a number of
parameters, such as the state of neoplasm microcirculation, the degree of HEB disruption, the
volume of intercellular space in the tumor and therefore does not always accurately reflect the
nature of the lesion [22]. Treatment tactics in radiation necrosis and in continued growth of
neoplasms differ radically. At the same time, the presence of altered or damaged tissues in the
investigated postoperative zone, detected at MRI with KU, can serve as a source of false-positive
diagnostics in the identification of continued tumor growth.
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