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The role of MRI in diagnosing glial brain tumors
Relevance: Gliomas are the most common primary tumors of the central nervous system, according to WHO. Depending 

on the degree of glioma malignancy (grade), there are large differences in the clinical course of the disease, treatment tactics, 
and prognosis; therefore, preoperative identification of the grade of glioma is very important.

Purpose of the study: To evaluate the possibilities of non-contrast MR perfusion in the differential diagnosis of the grade 
of glioma. 

Results: Significant differences were noted between tumor blood flow (TBF) and relative blood flow velocity (rCBF) in glial 
tumors of low and high grades. 

Conclusion: Magnetic resonance imaging with contrast enhancement is the most informative method for visualizing brain 
tumors, which allows clarifying the location, condition of the adjacent parenchyma, and determine the presence of mass ef-
fect. The article analyzes the capacity of MR perfusion based on labeled arterial spins in the differential diagnosis of the grade 
of glioma. The use of non-contrast MR perfusion allows expanding the capabilities of non-invasive diagnosis of brain gliomas, 
which is important for further selection of treatment tactics.
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Importance. According to WHO, gliomas are the most 
common primary tumors of the central nervous system. 
Gliomas include tumors of astrocytic, oligodendroglial, 
and mixed origin. According to the degree of malignan-
cy (grade), gliomas are classified into four groups: groups 
I, II include low grade gliomas with a low degree of ma-
lignancy; groups III, IV include high grade gliomas with a 
high degree of malignancy [1].

The grade of glioma significantly influences the clini-
cal course of the disease, treatment tactics, and progno-
sis; therefore, preoperative identification of the grade is 
very important [2].

High grade gliomas are characterized by rapid growth 
and a high need for intensive blood supply, which re-
quires an active formation of their own vascular network. 
The newly formed vessels were proven to differ from 
the vessels of the intact cerebral parenchyma; they are 
characterized by multiple capillaries with thin walls of 
increased permeability, as well as the presence of arte-
riovenous shunts, which in combination leads to the vio-
lation of the Blood-Brain Barrier (BBB) [3].

Magnetic Resonance Imaging (MRI) with contrast en-
hancement is the “gold” standard for imaging brain tu-
mors and allows you to clarify the location of the tumor, 
the state of the adjacent brain parenchyma, as well as de-
termine the presence of perifocal edema and mass ef-
fect. However, the use of only standard MRI with contrast 
enhancement does not always allow differential diagno-
sis between low and high grade gliomas, since post-con-
trast images display only a violation of the BBB integrity. 
Moreover, the accumulation zone of the contrast medi-
um does not always correspond to the site of the greatest 
anaplasia, and the areas of pronounced neo-angiogene-

sis do not always violate the BBB and, therefore, do not 
accumulate contrast medium [4].

The method of non-contrast MR perfusion based 
on labeled arterial spins allows a qualitative and quan-
titative assessment of tumor angiogenesis and cerebral 
blood flow parameters without the use of an intravenous 
contrast agent [5-7].

The purpose of the study was to evaluate the capac-
ity of non-contrast MR perfusion in the differential diag-
nostics of glioma grade.

Materials and methods: We analyzed the data of 
31 patients (of them, 16 men (51.6%) and 15 women 
(48.4%)) diagnosed with supratentorial brain glioma. 
The age of patients ranged from 29 years to 70 years; 
the average age was 50.8 years. None of the patients re-
ceived surgical treatment or chemoradiotherapy prior 
to MRI.

The patient underwent MRI 2-10 days before stereo-
tactic biopsy or surgery. All gliomas were histologically 
verified.

All studies were carried out on a magnetic resonance 
imager with a magnetic field of 3.0T. The scanning pro-
tocol included standard T1, T2 and T2 flair weighted im-
ages, Diffusion-Weighted Images (DWI), contrast-free MR 
perfusion based on labeled arterial spins (LAS), 3D T1 
weighted images after intravenous administration of a 
contrast agent based on gadolinium chelate, at the rate 
of 0,1 ml/kg body weight. Image processing was carried 
out at the workstation.

To determine the site of greatest Tumor Blood Flow 
(TBF - tumor blood flow), the region of interest (ROI) was 
set in the solid component of the tumor, according to 
the color map, without including the hemorrhage, cys-
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tic components, and large blood vessels. The contralat-
eral region of interest was established at the level of the 
semi-oval center, with subsequent calculation of the rel-
ative cerebral blood flow of the tumor (rCBF – relative ce-
rebral blood flow).

Statistical analysis was performed using SPSS soft-
ware (version 22.0).

Results: 7 patients (22.6%) had low grade gliomas (dif-
fuse astrocytoma GII), 24 patients (77.4%) – high grade 
gliomas (stage III, IV). Of those 24, 8 patients (25.8%) had 
anaplastic astrocytoma GIII, and 16 patients (51.6%) had 
glioblastoma GIV.

ASL perfusion data was compared with T2 flair and 
post-contrast T1 sequences.

According to ASL perfusion, the mean Tumor 
Blood Flow (TBF) was equal to 42ml/100g/min (min. 
29ml/100g/min, max. 75ml/100g/min) in diffuse as-
trocytomas, 116ml/100g/min (min. 50ml/100g/min, 
max. 220ml/100g/min) in anaplastic astrocytomas, 
and 125ml/100g/min (min. 75ml/100g/min, max. 
242ml/100g/min) in glioblastomas.

The average relative Cerebral Blood Flow (rCBF) was 
2.2 (1.5 - 2.9) in diffuse astrocytomas; 4.8 (3.9 - 6.3) in ana-
plastic astrocytomas; 5.8 (3.2 - 8.5) in glioblastomas.

Conclusions: The use of non-contrast MR perfusion al-
lows highly accurate determination of the grade of brain 
gliomas before surgery without an intravenous contrast 

medium, which is important in the choice of therapeu-
tic approach.
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