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Currently, the vast majority of medical electron accelerators (linacs) are equipped with flattening filters (FF). 

Dosimetric characteristics and applications of the FF beams are thoroughly studied. Developments of accelerator 

technology, the emergence of new, high-tech methods of irradiation have significantly reduced the need to use the 

flattening filters. Currently, throughout the world, including the Republic of Belarus there is an active accumulation 

of experience in using flattening filter-free beams (FFF beams) in treatment of malignant tumors. 
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Medical electron linear accelerators (linacs) are the most commonly used beam delivery devices for radiation 

therapy of majority of cancer cases.  

The vast majority of accelerators are equipped with flattening filters (FF) of conical shape, which is located 

between the primary collimator and monitor ionization chamber. The filters task is the weakening of the central 

part of the beam and to make the photon beam dose distribution uniform at reference depth within the allowed 

variations [2]. 

Flat dose distribution facilitates the calculation of the dose received by the patient during treatment planning. 

On the other hand, the presence of the filter significantly reduces the dose rate and increases the time of treatment, 

as well as making a significant contribution to the scattering of photons and increase the dose in the air [4]. How-

ever, the use of filters is currently the standard in the dosimetric planning of radiotherapy parameters. The charac-

teristics of photon beams of FF linac have comprehensively been studied in the last five decades and all the aspects 

related to its clinical applications have been standardized [2].  

The introduction of high-tech methods of radiotherapy (SRT/SRS, IMRT, VMAT) into clinical practice of 

oncologic institutions allows physicians to create conformal radiation field with the other technical devices (mul-

tileaf collimators). Multileaf collimator (MLC) is a device consisting of a large number of individual leafs made of 

a material with a large Z, usually tungsten, that can move independently from each other, statically or dynamically 

changing the size and configuration of the irradiation field. The implementation of conformal radiotherapy with 

MLC allows to form the therapeutic beam of a linear accelerator, which coincides with the boundaries of the irra-

diated volume (tumour) [1]. 

The presence of such technologically complicated elements have led to the fact that the use of flattening filters 

to obtain a clinically acceptable volume dose distribution for most types of tumors and their localization is no longer 

mandatory. More critical characteristics of modern linacs that are used for the irradiation of oncological patients 

are the treatment period (which is especially important for stereotactic irradiation) and reduction of scattering re-

ceived dose of ionizing radiation by patients in the treatment by small fields. The importance of these factors has 

increased the interest of clinicians in the use flattening filter-free beams (FFF beams) of photons with energies up 

to 10 MeV. 

Most modern linacs of new generation allow to generate photon beams as with the filter and without it. The 

use of FFF beams allows us to increase the dose rate by 2–4 times, which is extremely important for hyperfraction-

ated stereotactic radiotherapy. The change of the energy spectrum leads to a slight shift of the maximum dose to 

the surface. The head scatter variation for an unflattened beam is typically about 1,5 % as against about 8 % of the 

flattened beam for the field sizes in the range of 3×3 to 40×40 cm2. The lateral transport is reduced, which may 

result in greater control over gradients with the field and at target boundaries [3; 4]. 

Currently in Belarus there are no approved regulatory documents concerning the use of photon beams without 

flattening filters in the implementation of the dosimetry planning of radiation therapy. Specialists of N. N. Alexan-

drov National Cancer Centre of Belarus are carrying out intensive work in this direction. 
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The comparative study of the species composition, biotopic confinement, epidemically significant species of 

bloodsucking mosquitoes (Diptera, Culicidae), which participate in the circulation of pathogens of vector-borne 

infections and invasions in the territory of the Belarusian Polessyie. 
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Bloodsucking mosquitoes have a negative impact on human life, hindering its economic activities and, in 

addition, they have great medical significance as carriers and intermediate hosts of pathogens of vector-borne in-

fections and human and animal invasions (Western Nile Fever, Sail-Whitefish and Tychinya Viruses, Incoo, Sind-

bis, Batai, Ukuniyemi, Tribec, diseases of Malaria, Tularemia, Dirofilariasis). 

Among 13 arboviruses circulating in the Republic of Belarus, more than half are capable of causing disease 

in humans, 10 of  arbovirus infections are isolated from bloodsucking mosquitoes [1]. 

Bloodsucking mosquitoes from the genus Anopheles on the territory of Belarus known as specific carriers of 

malarial plasmodium can also carry microfilariae, tularemia microbe and arboviruses. Malaria as a mass disease 

was eliminated in most areas of Belarus by 1956. To date, only imported cases are recorded [2]. 

Similarly, bloodsucking mosquitoes are carriers of diofilariasis. In the samples collected in August and Sep-

tember 2015 on the territory of the Minsk and Brest regions of the Republic of Belarus, mosquitoes infected with 

dirofilaria (D. repens and D. immitis) were recorded. 

According to F.G. Rubanova in the conditions of Belarus the fact of spontaneous carrier of tularemia microbes 

by mosquitoes An. Сlaviger  was revealed. Over the past 20 years, there have been 5 cases of tularemia in the 

republic, one of which is noted in the Brest region [3]. 

Mosquitoes are also carriers of arbovirus diseases. 131 out of 252 known arboviruses are transmitted by mos-

quitoes. The most common virus with mosquito transmission is the West Nile. On the territory of the Belorussian 

Polessyie, the studies were conducted on the detection of the West Nile virus antigen in bloodsucking mosquitoes. 

According to the results of the study, from 2002 to 2016, 19 cases were isolated from the biomaterial. As for the 

spread of the disease in the Belarussian Polessyie, it can be noted that the highest number of cases was recorded in 

Gomel region (11 cases – 58 %), and in Brest region – 8 cases (42 %). 

It has been established that representatives of bloodsucking mosquitoes (Diptera, Culicidae) on the territory 

of Belarussian Polessyie can belong to several groups of vector species of epidemic significance. 
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