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Ȱɚɜɚɏɔɑ ɣɔɞɌɞɑɗɔ! 

 

Ȯɧ ɛɚɗɟɣɔɗɔ ɚɣɑɜɑɐəɚɕ, ɣɑɞɎɑɜɞɧɕ, əɚɘɑɜ  ȼɚɝɝɔɕɝɖɚɏɚ  

ɉɗɑɖɞɜɚəəɚɏɚ ȲɟɜəɌɗɌ ȷɟɣɑɎɚɕ ȰɔɌɏəɚɝɞɔɖɔ ɓɌ 2020  ɏɚɐ (Ⱦɚɘ 10, 

No4, 2020).  

Ȯ ɩɞɚɘ Ɏɧɛɟɝɖɑ 11 ɚɜɔɏɔəɌɗɨəɧɡ əɌɟɣəɧɡ ɝɞɌɞɑɕ, ɗɑɖɢɔɫ, 5 

ɚɍɓɚɜəɧɡ ɝɞɌɞɑɕ ɔ 5 ɝɗɟɣɌɑɎ ɔɓ ɛɜɌɖɞɔɖɔ, ɛɚɝɎɫɥɑəəɧɑ ɜɌɓɗɔɣəɧɘ 

əɌɛɜɌɎɗɑəɔɫɘ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ. ȶɌɖ Ɏɧ ɓəɌɑɞɑ, ɏɗɚɍɌɗɨəɌɫ 

ɛɌəɐɑɘɔɫ ɖɚɜɚəɌɎɔɜɟɝəɚɕ ɔəɠɑɖɢɔɔ COVID-19, ɎɧɓɎɌəəɌɫ Ɏɔɜɟ-

ɝɚɘ SARS-CoV-2 ɐɌɗɑɖɌ ɚɞ ɓɌɎɑɜɤɑəɔɫ. Ȼɚɩɞɚɘɟ ɘɧ ɛɜɚɐɚɗɒɌɑɘ 

ɜɟɍɜɔɖɟ ɐɗɫ ɝɞɌɞɑɕ, ɛɚɝɎɫɥɑəəɧɡ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɑ COVID-

ɌɝɝɚɢɔɔɜɚɎɌəəɧɡ ɛɚɜɌɒɑəɔɕ ɗɑɏɖɔɡ. Ȯ ɩɞɚɘ əɚɘɑɜɑ 4 ɞɌɖɔɡ ɝɞɌɞɨɔ.  

ȼɑɐɖɚɗɗɑɏɔɫ ɟɎɑɜɑəɌ, ɣɞɚ ɩɞɔ ɘɌɞɑɜɔɌɗɧ ɍɟɐɟɞ ɛɚɗɑɓəɧ ɛɜɌɖɞɔɣɑ-

ɝɖɔɘ ɎɜɌɣɌɘ, ɜɌɍɚɞɌɪɥɔɘ ɝ ɛɌɢɔɑəɞɌɘɔ Ɏ ɔəɠɑɖɢɔɚəəɧɡ ɝɞɌɢɔɚ-

əɌɜɌɡ.  

ȶ ɍɚɗɨɤɚɘɟ ɝɚɒɌɗɑəɔɪ ɩɞɚɞ əɚɘɑɜ ɓɌɎɑɜɤɌɑɞ əɑɖɜɚɗɚɏ, ɛɚ-

ɝɎɫɥɑəəɧɕ əɌɤɑɘɟ ɓəɌɘɑəɔɞɚɘɟ ɖɚɗɗɑɏɑ, ɛɜɚɠɑɝɝɚɜɟ ȬəɌɞɚɗɔɪ 

ȴɗɨɔɣɟ Ʉɑɡɞɑɜɟ.  ȬəɌɞɚɗɔɕ ȴɗɨɔɣ ɛɜɚɒɔɗ ɫɜɖɟɪ, əɌɝɧɥɑəəɟɪ, 

ɛɗɚɐɚɞɎɚɜəɟɪ ɒɔɓəɨ, ɛɚɗəɚɝɞɨɪ ɛɚɝɎɫɞɔɎ ɝɑɍɫ əɌɤɑɕ ɗɪɍɔɘɚɕ 

ɝɛɑɢɔɌɗɨəɚɝɞɔ ð ɜɑəɞɏɑəɚɗɚɏɔɔ. Ȯ 1 ȸȸȬ - ȸɚɝɖɚɎɝɖɚɕ ɘɑɐɔɢɔə-

ɝɖɚɕ ɌɖɌɐɑɘɔɔ - ȽɑɣɑəɚɎɝɖɚɘ ȿəɔɎɑɜɝɔɞɑɞɑ ɚə ɛɜɚɎɑɗ ɍɚɗɑɑ 55 ɗɑɞ!   

ȬɎɞɚɜ ɍɚɗɨɤɚɏɚ ɖɚɗɔɣɑɝɞɎɌ əɌɟɣəɧɡ ɜɌɍɚɞ, ɔɓɎɑɝɞəɧɡ ɘɚəɚɏɜɌɠɔɕ 

ɔ ɟɣɑɍəɔɖɚɎ. Ƚɚɞəɔ ɔ ɞɧɝɫɣɔ ɜɑəɞɏɑəɚɗɚɏɚɎ ɝɣɔɞɌɪɞ ɑɏɚ ɝɎɚɔɘ ɟɣɔ-

ɞɑɗɑɘ. ɋ ɐɜɟɒɔɗ ɝ ȬəɌɞɚɗɔɑɘ ȴɗɨɔɣɚɘ ɍɚɗɑɑ 40 ɗɑɞ. Ȯɚ ɘəɚɏɚɘ, ɍɗɌ-

ɏɚɐɌɜɫ ɑɘɟ ɫ ɛɑɜɑɤɑɗ əɌ ɜɌɍɚɞɟ Ɏ ȸɚɝɖɚɎɝɖɟɪ ɘɑɐɔɢɔəɝɖɟɪ ɌɖɌɐɑ-

ɘɔɪ ɔɘ. ȴ.ȸ. ȽɑɣɑəɚɎɌ. ȳɐɑɝɨ, əɌ ɖɌɠɑɐɜɑ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɔ 

ɞɑɜɌɛɔɔ, ɘɧ Ɏɘɑɝɞɑ ɜɌɍɚɞɌɗɔ 25 ɗɑɞ! ȭɚɗɑɑ 10 ɗɑɞ ɛɜɚɠɑɝɝɚɜ Ȭ.ȴ. 

Ʉɑɡɞɑɜ ɍɧɗ ɓɌɘɑɝɞɔɞɑɗɑɘ ȯɗɌɎəɚɏɚ ɜɑɐɌɖɞɚɜɌ əɌɤɑɏɚ ɒɟɜəɌɗɌ. Ⱥɞ-

ɗɔɣəɧɕ ɎɜɌɣ, ɎɧɝɚɖɚɖɗɌɝɝəɧɕ ɛɜɑɛɚɐɌɎɌɞɑɗɨ, ɩɜɟɐɔɜɚɎɌəəɧɕ ɝɛɑ-

ɢɔɌɗɔɝɞ ɔ ɣɑɗɚɎɑɖ, ɓəɌɞɚɖ ɔ ɗɪɍɔɞɑɗɨ ɛɚɩɓɔɔ, ɘɟɓɧɖɔ ɔ ɞɑɌɞɜɌ, ȳɌ-

ɝɗɟɒɑəəɧɕ ɛɜɚɠɑɝɝɚɜ ȽɑɣɑəɚɎɝɖɚɏɚ ȿəɔɎɑɜɝɔɞɑɞɌé.  ȾɌɖɔɘ ɚɝɞɌ-

əɑɞɝɫ Ɏ əɌɤɑɕ ɛɌɘɫɞɔ ɩɞɚɞ ɎɧɐɌɪɥɔɕɝɫ ɣɑɗɚɎɑɖ! ȯɗɟɍɚɖɚɕ ɝɚɍɚɗɑɓ-

əɚɎɌəɔɑ ɝɑɘɨɑ ɛɜɚɠɑɝɝɚɜɌ Ȭ.ȴ. ɄɑɡɞɑɜɌ. 

Ȳɔɓəɨ ɛɜɚɐɚɗɒɌɑɞɝɫ! ȼɑɐɖɚɗɗɑɏɔɫ ɖɌɖ ɎɝɑɏɐɌ ɒɐɬɞ ɚɞ ɎɌɝ ɚɞ-

ɓɧɎɧ ɚ ɒɟɜəɌɗɑ, ɝɞɌɞɨɔ, ɔəɞɑɜɑɝəɧɑ əɌɍɗɪɐɑəɔɫ ɔɓ ɛɜɌɖɞɔɖɔ, Ɏɝɑ 

ɘɌɞɑɜɔɌɗɧ, ɖɚɞɚɜɧɑ ɘɚɏɟɞ ɛɚɘɚɣɨ əɌɤɔɘ ɣɔɞɌɞɑɗɫɘ Ɏ ɖɗɔəɔɣɑɝɖɚɕ 

ɜɌɍɚɞɑ.  

ȲɑɗɌɪ Ɏɝɑɘ ɓɐɚɜɚɎɨɫ, ɡɚɜɚɤɑɏɚ əɌɝɞɜɚɑəɔɫ ɔ ɍɚɗɨɤɔɡ ɛɜɚ-

ɠɑɝɝɔɚəɌɗɨəɧɡ ɐɚɝɞɔɒɑəɔɕ əɌ ɍɗɌɏɚ əɌɤɔɡ ɛɌɢɔɑəɞɚɎ!    

   

 

ȯɗɌɎəɧɕ ɜɑɐɌɖɞɚɜ  

ȬɖɌɐɑɘɔɖ ȼȬȹ Ƚ.ȶ. ȾɑɜəɚɎɚɕ 
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ȽȼȬȮȹȴȾȱȷɈȹɇȵ ȬȹȬȷȴȳ Ȼȼȴȸȱȹȱȹȴɋ ȸȱȾȺȰȺȮ ȷȿɃȱȮȺȵ ȰȴȬȯȹȺȽȾȴȶȴ 

Ȯ ȾȬȶȾȴȶȱ ȮȱȰȱȹȴɋ ȻȬɂȴȱȹȾȺȮ Ƚ ȹȺȮȺȵ ȶȺȼȺȹȬȮȴȼȿȽȹȺȵ ȴȹɀȱȶɂȴȱȵ 

COVID-19 Ȯ ȼȬȳȹɇɁ ȽȾȼȬȹȬɁ ȸȴȼȬ 

 

ȽɑɜɚɎɌ ȹ.Ƚ., ȻɤɑəɔɣəɔɖɚɎɌ ȱ.Ƚ., ɄɑɍɟəɔəɌ Ȭ.ȭ. 

 
Ɍəɐɑɘɔɫ COVID-19 ɓɌɞɜɚəɟɗɌ ɛɜɌɖɞɔɣɑɝɖɔ Ɏɝɑ ɝɞɜɌəɧ ɘɔɜɌ. ȷɟɣɑɎɧɑ ɘɑɞɚɐɧ 

ɔɝɝɗɑɐɚɎɌəɔɫ ɔɏɜɌɪɞ ɖɗɪɣɑɎɟɪ ɜɚɗɨ əɑ ɞɚɗɨɖɚ Ɏ ɐɔɌɏəɚɝɞɔɖɑ COVID-19, əɚ ɔ 

Ɏ ɚɢɑəɖɑ ɐɔəɌɘɔɖɔ ɞɑɣɑəɔɫ ɓɌɍɚɗɑɎɌəɔɫ, Ɍ ɞɌɖɒɑ ɎɧɫɎɗɑəɔɔ Ɏɚɓɘɚɒəɧɡ 

ɚɝɗɚɒəɑəɔɕ. ȺɐəɌɖɚ ɞɌɖɞɔɖɌ Ɏɑɐɑəɔɫ ɛɌɢɔɑəɞɚɎ, Ɏ ɞɚɘ ɣɔɝɗɑ ɛɜɔɘɑəɑəɔɫ 

ɘɑɞɚɐɚɎ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ, ɓəɌɣɔɞɑɗɨəɚ ɚɞɗɔɣɌɑɞɝɫ Ɏ ɜɌɓəɧɡ ɏɚɝɟɐɌɜɝɞɎɌɡ.  Ȯ ɐɌə-

əɚɕ ɝɞɌɞɨɑ ɛɜɔɎɑɐɑəɧ Ɍɗɏɚɜɔɞɘɧ ɛɜɔɘɑəɑəɔɫ ɘɑɞɚɐɚɎ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ Ɏ ɞɌɖɞɔɖɑ 

Ɏɑɐɑəɔɫ ɛɌɢɔɑəɞɚɎ ɝ COVID-19 Ɏ ȽɄȬ, ȼɚɝɝɔɔ, ȶɔɞɌɑ ɔ ɝɞɜɌəɌɡ ȱɎɜɚɛɑɕɝɖɚɏɚ ɜɑɏɔɚəɌ, 

Ɍ ɞɌɖɒɑ ɖɜɌɞəɚɝɞɨ ɔ ɝɜɚɖɔ ɛɜɚɎɚɐɔɘɧɡ ɔɝɝɗɑɐɚɎɌəɔɕ. 

 

ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: COVID -19, ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ, ɗɟɣɑɎɌɫ ɐɔɌɏəɚɝɞɔɖɌ, 

ɜɑəɞɏɑəɚɏɜɌɠɔɫ ɗɬɏɖɔɡ, MSCT, radiology. 
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əɧɕ ɌəɌɗɔɓ ɛɜɔɘɑəɑəɔɫ ɘɑɞɚɐɚɎ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ Ɏ ɞɌɖɞɔɖɑ Ɏɑɐɑəɔɫ ɛɌɢɔɑəɞɚɎ ɝ 

əɚɎɚɕ ɖɚɜɚəɌɎɔɜɟɝəɚɕ ɔəɠɑɖɢɔɑɕ COVID-19 Ɏ ɜɌɓəɧɡ ɝɞɜɌəɌɡ ɘɔɜɌ. REJR 2020; 10( 4):8-
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COMPARISON OF RADIOLOGY USE IN THE MANAGEMENT OF COVID-19  

PATIENTS IN DIFFERENT COUNTRIES OF THE WORLD 

 

Serova N.S., Pshenichnikova E.S., Shebunina A.B.  

 
OVID -19 pandemic affected almost every country in the world. Radiology plays a 

crucial role in the diagn osis of COVID -19, as well as in  assessing the d ynamics of 

the disease and identifying possible complications. However, the tactics of p atient 

management, including radiology use, differ significantly in different countries. This article 

presents algorithms for the radiol ogy use, its frequency, and timing in the manag ement of 

COVID -19 patients in the USA, Russia, China, and Europe.  
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əɚɫɍɜɫ 2019 ɏɚɐɌ Ɏ ɏɚɜɚɐɑ ȿɡɌəɨ 

ɛɜɚɎɔəɢɔɔ Ɂɟɍɑɕ Ɏ ȶɔɞɌɑ ɍɧɗ 

ɓɌɜɑɏɔɝɞɜɔɜɚɎɌə ɛɑɜɎɧɕ Ɏ ɘɔɜɑ 

ɝɗɟɣɌɕ ɖɚɜɚəɌɎɔɜɟɝəɚɕ ɔəɠɑɖ-

ɢɔɔ. ȳɌɍɚɗɑɎɌəɔɑ ɍɧɝɞɜɚ ɜɌɝ-

ɛɜɚɝɞɜɌəɫɗɚɝɨ əɑ ɞɚɗɨɖɚ əɌ ɞɑɜɜɔɞɚɜɔɔ ȶɔɞɌɫ, 

əɚ ɔ ɐɌɗɑɖɚ ɓɌ ɑɏɚ ɛɜɑɐɑɗɌɘɔ. 11 ɘɌɜɞɌ 2020 ɏ. 

ȮȺȳ ɚɍɦɫɎɔɗɌ ɛɌəɐɑɘɔɪ ɖɚɜɚəɌɎɔɜɟɝəɚɕ ɔə-

ɠɑɖɢɔɔ. Ȼɚ ɝɚɝɞɚɫəɔɪ əɌ 20 əɚɫɍɜɫ 2020 ɏɚɐɌ 

Ɏ ɘɔɜɑ ɓɌɠɔɖɝɔɜɚɎɌəɚ 57,2 ɘɗə ɝɗɟɣɌɑɎ ɓɌɍɚɗɑ-

ɎɌəɔɫ COVID-19. Ƀɔɝɗɚ ɗɑɞɌɗɨəɧɡ ɔɝɡɚɐɚɎ ɝɚ-

ɝɞɌɎɗɫɑɞ ɍɚɗɑɑ  1,3 ɘɗə. Ȼɚɗəɚɝɞɨɪ ɎɧɓɐɚɜɚɎɑɗɔ 

ɍɚɗɑɑ 30 ɘɗə ɣɑɗɚɎɑɖ (ȼɔɝ.1) [1].  

ȹɌɔɍɚɗɨɤɑɑ ɖɚɗɔɣɑɝɞɎɚ ɝɗɟɣɌɑɎ COVID-19 

ɓɌɜɑɏɔɝɞɜɔɜɚɎɌəɚ Ɏ ȽɄȬ (12,1 ɘɗə), ȴəɐɔɔ (9 

ɘɗə), ȭɜɌɓɔɗɔɔ (5,9 ɘɗə), ɀɜɌəɢɔɔ (2 ɘɗə), ȼɚɝ-

ɝɔɔ (2 ɘɗə), ȴɝɛɌəɔɔ (1,5 ɘɗə), ȮɑɗɔɖɚɍɜɔɞɌəɔɔ 

(1,5 ɘɗə) [2]. ȺɐəɌɖɚ, əɑɝɘɚɞɜɫ əɌ Ɏɧɝɚɖɟɪ ɝɖɚ-

ɜɚɝɞɨ ɜɌɝɛɜɚɝɞɜɌəɑəɔɫ ɖɚɜɚəɌɎɔɜɟɝɌ, Ɏ ɘɔɜɑ 

ɑɝɞɨ ɝɞɜɌəɧ, ɏɐɑ ɚɠɔɢɔɌɗɨəɚ əɑ ɓɌɠɔɖɝɔɜɚɎɌəɚ 

əɔ ɚɐəɚɏɚ ɝɗɟɣɌɫ ɓɌɜɌɒɑəɔɫ. ȶ ɞɌɖɔɘ ɝɞɜɌəɌɘ 

ɚɞəɚɝɫɞɝɫ ɝɞɜɌəɧ Ȼɚɗɔəɑɓɔɔ (ȾɚəɏɌ, ȶɔɜɔɍɌɞɔ, 

ȽɌɘɚɌ, ȸɔɖɜɚəɑɓɔɫ ɔ ȾɟɎɌɗɟ), ȽɑɎɑɜəɌɫ ȶɚɜɑɫ 

ɔ ȾɟɜɖɘɑəɔɝɞɌə [1]. Ȯɝɛɧɤɖɔ ɖɚɜɚəɌɎɔɜɟɝəɚɕ 

ɔəɠɑɖɢɔɔ ɚɞɘɑɣɌɗɔɝɨ ɔ ɜɌəɑɑ. Ȯ 2002 ɏɚɐɟ Ɏ 

ȶɔɞɌɑ ɍɧɗɌ ɓɌɜɑɏɔɝɞɜɔɜɚɎɌəɌ ɩɛɔɐɑɘɔɫ SARS-

CoV (Severe acute respiratory syndrome ðrelated 

coronavirus). Ȯ 2013 ɏ. ɍɧɗɌ ɓɌɜɑɏɔɝɞɜɔɜɚɎɌəɌ 

ɎɝɛɧɤɖɌ ɔəɠɑɖɢɔɔ, ɎɧɓɎɌəəɌɫ MERS-CoV 

(Middle East respiratory syndrome ð related 

coronavirus) ɔ ɛɚɗɟɣɔɎɤɌɫ ɎɛɚɝɗɑɐɝɞɎɔɔ əɌɓɎɌ-

əɔɑ çɍɗɔɒəɑɎɚɝɞɚɣəɧɕ ɜɑɝɛɔɜɌɞɚɜəɧɕ ɝɔə-

ɐɜɚɘè [3].  ȺɐəɌɖɚ ɔəɠɑɖɢɔɫ COVID-19 ɝɞɌɗɌ 

əɌɔɍɚɗɑɑ ɘɌɝɤɞɌɍəɚɕ ɝɜɑɐɔ Ɏɝɑɡ ɜɌəɑɑ Ɏɚɓəɔ-

ɖɌɎɤɔɡ ɖɚɜɚəɌɎɔɜɟɝəɧɡ ɔəɠɑɖɢɔɕ ɔ ɍɧɝɞɜɚ 

ɛɜɔɚɍɜɑɗɌ ɡɌɜɌɖɞɑɜ ɛɌəɐɑɘɔɔ [4]. 

ȹɌɔɍɚɗɑɑ ɣɌɝɞɚ ɎɝɞɜɑɣɌɪɥɔɑɝɫ ɝɔɘɛɞɚɘɧ 

COVID -19  - ɗɔɡɚɜɌɐɖɌ  (90,5%), ɟɝɞɌɗɚɝɞɨ 

(70,6%), ɖɌɤɑɗɨ (61,5%), Ɍəɚɜɑɖɝɔɫ (36,2%) ɔ 

ɚɐɧɤɖɌ (29,0%). ȼɑɒɑ ɎɝɞɜɑɣɌɪɞɝɫ ɐɔɌɜɑɫ 

(11,3%), ɠɌɜɔəɏɔɞ (10,0%), ɏɚɗɚɎəɌɫ ɍɚɗɨ (7,7%) 

ɔ ɍɚɗɨ Ɏ ɒɔɎɚɞɑ (2,3%). ȻɚɎɜɑɒɐɑəɔɑ ɗɑɏɚɣəɚɕ 

ɞɖɌəɔ ɘɚɒɑɞ ɛɜɔɎɑɝɞɔ ɖ ɜɌɓɎɔɞɔɪ ɚɝɞɜɚɏɚ ɜɑ-

ɝɛɔɜɌɞɚɜəɚɏɚ ɐɔɝɞɜɑɝɝ - ɝɔəɐɜɚɘɌ, ɖɚɞɚɜɧɕ 

ɘɚɒɑɞ Ɏ ɐɌɗɨəɑɕɤɑɘ ɎɧɓɎɌɞɨ ɝɑɛɞɔɣɑɝɖɔɕ ɤɚɖ. 

ɉɞɔ ɐɎɌ ɚɝɗɚɒəɑəɔɫ ɫɎɗɫɪɞɝɫ ɚɝəɚɎəɧɘɔ ɛɚ-

ɖɌɓɌəɔɫɘɔ ɖ ɔəɞɑəɝɔɎəɚɕ ɞɑɜɌɛɔɔ ɔ ɣɌɝɞɚ Ɍɝ-

ɝɚɢɔɔɜɚɎɌəɧ ɝ Ɏɧɝɚɖɔɘ ɟɜɚɎəɑɘ ɝɘɑɜɞəɚɝɞɔ ɚɞ 

COVID -19 ɟ ɛɌɢɔɑəɞɚɎ ɝɞɌɜɤɑ 60 ɗɑɞ, ɖɟɜɔɗɨ-

ɥɔɖɚɎ ɔ ɛɌɢɔɑəɞɚɎ ɝ ɖɚɘɚɜɍɔɐəɚɕ ɛɌɞɚɗɚɏɔɑɕ 

[5].  

Ȯ əɑɝɖɚɗɨɖɔɡ ɔɝɝɗɑɐɚɎɌəɔɫɡ ɍɧɗɚ ɚɞɘɑɣɑ-

əɚ ɛɚɎɧɤɑəɔɑ ɎɧɝɚɖɚɣɟɎɝɞɎɔɞɑɗɨəɚɏɚ ɝɑɜɐɑɣ-

əɚɏɚ ɞɜɚɛɚəɔəɌ I ɟ 10-20% ɛɌɢɔɑəɞɚɎ, ɔəɠɔɢɔ-

ɜɚɎɌəəɧɡ COVID-19. Ȯ ȶɔɞɌɑ 11,8% ɛɌɢɔɑəɞɚɎ, 

ɟɘɑɜɤɔɑ ɚɞ COVID-19 ɔ əɑ ɔɘɑɎɤɔɑ ɜɌəɑɑ ɐɔɌ-

ɏəɚɝɞɔɜɚɎɌəəɧɡ ɝɑɜɐɑɣəɚ - ɝɚɝɟɐɔɝɞɧɡ ɓɌɍɚɗɑ-

ɎɌəɔɕ, ɔɘɑɗɔ ɓəɌɣɔɞɑɗɨəɚɑ ɛɚɎɜɑɒɐɑəɔɑ ɝɑɜɐ-

ɢɌ əɌ Ɍɟɞɚɛɝɔɔ ɔɗɔ ɚɝɞɌəɚɎɖɟ ɝɑɜɐɢɌ Ɏɚ Ɏɜɑɘɫ 

ɏɚɝɛɔɞɌɗɔɓɌɢɔɔ [6]. 

Ȯ 30 ɛɜɚɎɔəɢɔɫɡ ȶɔɞɌɫ ɍɧɗɚ ɛɜɚɎɑɐɑəɚ 

ɔɝɝɗɑɐɚɎɌəɔɑ ɐɌəəɧɡ 1099 ɛɌɢɔɑəɞɚɎ ɔɓ 552 
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ȼɔɝ. 1 (Fig. 1) 

ȼɔɝ. 1.     ȰɔɌɏɜɌɘɘɌ.  

ȼɌɝɛɜɚɝɞɜɌəɑəɔɑ COVID -19 Ɏ ɘɔɜɑ [1].  

Fig. 1.   Diagram .  

The spread of  COVID -19 in the world [1].  
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ɍɚɗɨəɔɢ, ɔ ɟ 9 ɔɓ əɔɡ (0,8%) ɍɧɗɌ ɓɌɜɑɏɔɝɞɜɔɜɚ-

ɎɌəɌ ɖɚəɦɪəɖɞɔɎɌɗɨəɌɫ ɔəɦɑɖɢɔɫ.  ȻɚɖɜɌɝəɑ-

əɔɑ ɏɗɌɓ, ɜɌɓɐɜɌɒɑəɔɑ ɔ ɚɥɟɥɑəɔɑ ɔəɚɜɚɐəɚɏɚ 

ɞɑɗɌ, ɝɗɑɓɚɞɑɣɑəɔɑ  ð ɝɔɘɛɞɚɘɧ, ɖɚɞɚɜɧɑ ɣɌɥɑ 

ɛɚɜɌɒɌɪɞ ɛɌɢɔɑəɞɚɎ ɝ ɞɫɒɑɗɧɘɔ ɝɔɝɞɑɘəɧɘɔ  

ɛɜɚɫɎɗɑəɔɫɘɔ COVID-19.  ȺɠɞɌɗɨɘɚɗɚɏɔɣɑɝɖɌɫ 

ɝɔɘɛɞɚɘɌɞɔɖɌ COVID-19 ɐɚɝɞɌɞɚɣəɚ ɜɑɐɖɌ, ɚɐ-

əɌɖɚ ɘɚɒɑɞ ɫɎɗɫɞɨɝɫ ɛɑɜɎɧɘ ɛɜɚɫɎɗɑəɔɑɘ 

COVID -19 [7].  

ȰɚɖɌɓɌəɚ Ɏɗɔɫəɔɑ ɎɔɜɟɝɌ əɌ ɂȹȽ. ȶɚɜɚ-

əɌɎɔɜɟɝəɧɑ ɔəɠɑɖɢɔɔ ɝɎɫɓɌəɧ ɝ ɞɌɖɔɘɔ 

əɑɎɜɚɗɚɏɔɣɑɝɖɔɘɔ ɛɜɚɫɎɗɑəɔɫɘɔ, ɖɌɖ ɠɑɍɜɔɗɨ-

əɧɑ ɛɜɔɛɌɐɖɔ, ɝɟɐɚɜɚɏɔ, ɔɓɘɑəɑəɔɫ ɛɝɔɡɔɣɑ-

ɝɖɚɏɚ ɝɞɌɞɟɝɌ ɔ ɩəɢɑɠɌɗɔɞ. ȶɚɜɚəɌɎɔɜɟɝ ɝɛɚɝɚ-

ɍɑə ɛɜɚəɔɖɌɞɨ Ɏ ɂȹȽ ɣɑɜɑɓ ɚɍɚəɫɞɑɗɨəɟɪ ɗɟɖɚ-

Ɏɔɢɟ, ɎɧɓɧɎɌɫ ɎɚɝɛɌɗɑəɔɑ ɔ ɐɑɘɔɑɗɔəɔɓɌɢɔɪ 

[8].  

ȽɚɏɗɌɝəɚ ɐɌəəɧɘ ɚɐəɚɕ ɔɓ ɖɗɔəɔɖ ȴɞɌ-

ɗɔɔ, ɟ 18 ɔɓ 88 ɛɌɢɔɑəɞɚɎ (20,4%) əɌɍɗɪɐɌɗɔɝɨ 

ɜɌɓɗɔɣəɧɑ ɖɚɒəɧɑ ɛɜɚɫɎɗɑəɔɫ. ȿ 8 (9,1%) ɛɌ-

ɢɔɑəɞɚɎ ɛɚɜɌɒɑəɔɑ ɖɚɒɔ ɜɌɓɎɔɗɚɝɨ ɐɚ ɏɚɝɛɔɞɌ-

ɗɔɓɌɢɔɔ, ɟ 10 (11,4%) - ɛɚɝɗɑ. ȶɚɒəɧɘɔ ɛɜɚɫɎ-

ɗɑəɔɫɘɔ ɍɧɗɔ ɩɜɔɞɑɘɌɞɚɓəɌɫ ɝɧɛɨ (77,8%), 

ɖɜɌɛɔɎəɔɢɌ (16,7%) ɔ Ɏɑɓɔɖɟɗɧ(5,5%)[9]. 

ȹɑɐɌɎəɚ ɛɜɚɎɑɐɑəəɧɑ Ɏ ȽɄȬ ɔɝɝɗɑɐɚɎɌ-

əɔɫ ɛɚɖɌɓɌɗɔ, ɣɞɚ ɎɚɝɛɌɗɑəɔɑ ɔ ɏɔɛɚɖɝɑɘɔɫ, 

ɎɧɓɎɌəəɧɑ COVID-19, ɘɚɏɟɞ ɛɜɔɎɚɐɔɞɨ ɖ ɟɡɟɐ-

ɤɑəɔɪ ɜɫɐɌ ɛɌɜɌɘɑɞɜɚɎ ɝɎɑɜɞɧɎɌəɔɫ ɖɜɚɎɔ ɔ 

ɛɚɎɧɤɑəəɚɘɟ ɜɔɝɖɟ ɞɜɚɘɍɚɩɘɍɚɗɔɣɑɝɖɔɡ 

ɚɝɗɚɒəɑəɔɕ, ɣɞɚ ɘɚɒɑɞ ɍɧɞɨ ɝɎɫɓɌəɚ ɝ Ɏɧɝɚɖɚɕ 

ɓɌɍɚɗɑɎɌɑɘɚɝɞɨɪ ɔ ɝɘɑɜɞəɚɝɞɨɪ. ȽɣɔɞɌɑɞɝɫ, ɣɞɚ 

ɜɌɝɛɜɚɝɞɜɌəɑəɔɑ ɎɔɜɟɝɌ ɓɌ ɛɜɑɐɑɗɧ ɜɑɝɛɔɜɌ-

ɞɚɜəɚɏɚ ɞɜɌɖɞɌ əɌ ɐɜɟɏɔɑ ɝɔɝɞɑɘɧ ɚɜɏɌəɚɎ əɌ 

Ɏɞɚɜɚɕ əɑɐɑɗɑ ɞɑɣɑəɔɫ ɓɌɍɚɗɑɎɌəɔɫ (ɝɚɚɞɎɑɞ-

ɝɞɎɟɪɥɑɑ ɖɗɔəɔɣɑɝɖɚɘɟ ɟɡɟɐɤɑəɔɪ) ɛɜɔɎɚɐɔɞ 

ɖ ɟɝɔɗɑəɔɪ ɔɘɘɟəɚɚɛɚɝɜɑɐɚɎɌəəɚɏɚ ɛɚɎɜɑɒɐɑ-

əɔɫ ɔ ɏɔɛɑɜɖɚɌɏɟɗɫɢɔɔ. ȹɌɔɍɚɗɑɑ ɣɌɝɞɧɑ ɚɞ-

ɖɗɚəɑəɔɫ ɜɑɓɟɗɨɞɌɞɚɎ ɗɌɍɚɜɌɞɚɜəɧɡ ɞɑɝɞɚɎ 

ɎɖɗɪɣɌɪɞ ɛɚɎɧɤɑəəɧɕ ɟɜɚɎɑəɨ D-ɐɔɘɑɜɌ ɔ 

ɞɜɚɘɍɚɢɔɞɚɛɑəɔɪ ɗɑɏɖɚɕ ɝɞɑɛɑəɔ. ȼɑɒɑ ɜɑɓɟɗɨ-

ɞɌɞɧ ɞɑɝɞɚɎ ɘɚɏɟɞ ɟɖɌɓɧɎɌɞɨ əɌ ɛɚɎɧɤɑəɔɑ 

ȸȹȺ, ɞɜɚɘɍɔəɚɎɚɏɚ Ɏɜɑɘɑəɔ ɔ ɛɜɚɞɜɚɘɍɔəɚɎɚ-

ɏɚ Ɏɜɑɘɑəɔ ɔɗɔ ɟɘɑəɨɤɑəɔɑ ȬɃȾȮ. ȻɚɎɧɤɑə-

əɧɑ ɟɜɚɎəɔ ɛɜɚɐɟɖɞɚɎ ɐɑɏɜɌɐɌɢɔɔ D-ɐɔɘɑɜɌ ɔ 

ɠɔɍɜɔəɌ ɔ ɟɐɗɔəɑəɔɑ ɛɜɚɞɜɚɘɍɔɜɚɎɌəəɚɏɚ 

Ɏɜɑɘɑəɔ Ɏ ɓəɌɣɔɞɑɗɨəɚɕ ɝɞɑɛɑəɔ ɖɚɜɜɑɗɔɜɚɎɌɗɔ 

ɝ ɛɚɎɧɤɑəəɚɕ ɝɘɑɜɞəɚɝɞɨɪ. 

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɜɑəɞɏɑəɚɗɚɏɔ ɐɚɗɒəɧ ɛɚ-

ɐɚɓɜɑɎɌɞɨ ɞɜɚɘɍɚɩɘɍɚɗɔɣɑɝɖɔɑ ɚɝɗɚɒəɑəɔɫ ɟ 

ɛɌɢɔɑəɞɚɎ ɝ ɛɚɐɚɓɜɑəɔɑɘ ɔɗɔ ɛɚɐɞɎɑɜɒɐɑəəɧɘ 

ɐɔɌɏəɚɓɚɘ COVID -19. Ⱥɝɚɍɑəəɚɝɞɔ ɎɔɓɟɌɗɔɓɌ-

ɢɔɔ ɞɜɚɘɍɚɓɌ, ɎɧɓɎɌəəɚɏɚ COVID-19, əɑɝɛɑɢɔ-

ɠɔɣəɧ ɔ ɝɡɚɒɔ ɝ ɞɌɖɚɎɧɘɔ ɛɜɔ ɐɜɟɏɔɡ ɛɌɞɚɗɚ-

ɏɔɣɑɝɖɔɡ ɝɚɝɞɚɫəɔɫɡ. ȺɐəɌɖɚ ɓəɌəɔɑ ɚ Ɏɚɓɘɚɒ-

əɧɡ ɞɜɚɘɍɚɩɘɍɚɗɔɣɑɝɖɔɡ ɚɝɗɚɒəɑəɔɫɡ ɟ ɩɞɚɕ 

ɖɌɞɑɏɚɜɔɔ ɛɌɢɔɑəɞɚɎ ɘɚɒɑɞ ɛɜɔɎɑɝɞɔ ɖ ɍɚɗɑɑ 

ɣɌɝɞɚɘɟ ɎɧɫɎɗɑəɔɪ ɐɌəəɧɡ ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ ɝɚ-

ɝɞɚɫəɔɕ ɔ ɍɚɗɑɑ ɍɗɌɏɚɛɜɔɫɞəɚɘɟ ɛɜɚɏəɚɓɟ ɐɗɫ 

ɛɌɢɔɑəɞɚɎ. ȶɜɚɘɑ ɞɚɏɚ, ɟɣɔɞɧɎɌɫ, ɣɞɚ ɐɗɫ ɩɞɔɡ 

ɛɌɢɔɑəɞɚɎ ɛɜɔɘɑəɫɑɞɝɫ ɌəɞɔɖɚɌɏɟɗɫəɞəɌɫ ɞɑ-

ɜɌɛɔɫ, ɖɜɚɎɚɞɑɣɑəɔɫ ɞɌɖɒɑ ɘɚɏɟɞ ɍɧɞɨ ɎɔɓɟɌ-

ɗɔɓɔɜɚɎɌəɧ ɛɜɔ ɔɝɝɗɑɐɚɎɌəɔɫɡ. ȹɌɖɚəɑɢ, Ɏɧ-

ɫɎɗɑəɔɑ ɎəɑɓɌɛəɧɡ ɞɜɚɘɍɚɩɘɍɚɗɔɣɑɝɖɔɡ ɝɚɝɞɚ-

ɫəɔɕ ɛɜɔ ɔɝɝɗɑɐɚɎɌəɔɫɡ, Ɏɧɛɚɗəɫɑɘɧɡ ɛɚ 

ɔəɧɘ ɛɚɖɌɓɌəɔɫɘ, ɘɚɒɑɞ ɝɛɚɝɚɍɝɞɎɚɎɌɞɨ ɐɌɗɨ-

əɑɕɤɑɘɟ ɐɚɚɍɝɗɑɐɚɎɌəɔɪ əɌ COVID-19, ɚɝɚɍɑə-

əɚ Ɏ ɩəɐɑɘɔɣəɧɡ ɜɑɏɔɚəɌɡ [10].  

ȼɚɗɨ ȶȾ Ɏ ɐɔɌɏəɚɝɞɔɖɑ COVID-19. 

ȰɌəəɧɑ ȶȾ ɘɚɏɟɞ ɘɑəɫɞɨɝɫ ɛɚ ɘɑɜɑ ɛɜɚ-

ɏɜɑɝɝɔɜɚɎɌəɔɫ ɓɌɍɚɗɑɎɌəɔɫ. ȹɌ ɜɌəəɑɕ ɝɞɌɐɔɔ 

ɜɌɓɎɔɞɔɫ ɓɌɍɚɗɑɎɌəɔɫ ɛɜɔ Ɏɧɛɚɗəɑəɔɔ ȶȾ ɚɜ-

ɏɌəɚɎ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ ɎɔɓɟɌɗɔɓɔɜɟɪɞɝɫ əɑɍɚɗɨ-

ɤɔɑ ɟɣɌɝɞɖɔ ɟɛɗɚɞəɑəɔɫ ɗɑɏɚɣəɚɕ ɞɖɌəɔ ɛɚ ɞɔ-

ɛɟ çɘɌɞɚɎɚɏɚ ɝɞɑɖɗɌè, ɟɞɚɗɥɑəɔɑ ɔəɞɑɜɝɞɔɢɔ-

Ɍɗɨəɚɕ ɞɖɌəɔ ɔ ɜɌɝɤɔɜɑəɔɑ ɛɜɚɝɎɑɞɌ ɝɚɝɟɐɚɎ 

əɌ Ɏɝɑɘ ɛɜɚɞɫɒɑəɔɔ. ȻɜɔɘɑɣɌɞɑɗɨəɚ, ɣɞɚ ɟ 56% 

ɛɌɢɔɑəɞɚɎ, ɖɚɞɚɜɧɘ ȶȾ ɍɧɗɌ ɎɧɛɚɗəɑəɌ  ɣɑɜɑɓ 

0ð2 ɐəɫ ɛɚɝɗɑ ɛɚɫɎɗɑəɔɫ ɝɔɘɛɞɚɘɚɎ, ɛɌɞɚɗɚɏɔɔ 

ɗɑɏɖɔɡ ɎɧɫɎɗɑəɚ əɑ ɍɧɗɚ [11]. Ȼɜɔ ɛɜɚɏɜɑɝɝɔ-

ɜɚɎɌəɔɔ ɓɌɍɚɗɑɎɌəɔɫ ɚɛɜɑɐɑɗɫɑɞɝɫ ɟɎɑɗɔɣɑəɔɑ 

ɖɚɗɔɣɑɝɞɎɌ ɟɣɌɝɞɖɚɎ ɟɛɗɚɞəɑəɔɫ ɗɑɏɚɣəɚɕ ɞɖɌ-

əɔ ɔ ɔɡ ɝɗɔɫəɔɑ.  Ȯ ɞɫɒɑɗɧɡ ɝɗɟɣɌɫɡ ɛɌɢɔɑəɞɧ 

ɘɚɏɟɞ ɔɘɑɞɨ ɐɔɠɠɟɓəɧɑ ɛɚɜɌɒɑəɔɫ ɚɍɚɔɡ ɗɑɏ-

ɖɔɡ, əɑɖɚɞɚɜɧɑ ɔɓ ɖɚɞɚɜɧɡ ɛɜɚɫɎɗɫɪɞɝɫ ɖɌɖ 

çɍɑɗɚɑ ɗɑɏɖɚɑè. ȹɌ ɝɞɌɐɔɔ ɜɌɓɜɑɤɑəɔɫ ɓɌɍɚɗɑɎɌ-

əɔɫ ɟɘɑəɨɤɌɑɞɝɫ ɜɌɓɘɑɜ ɔ ɖɚɗɔɣɑɝɞɎɚ ɟɣɌɝɞɖɚɎ 

ɟɛɗɚɞəɑəɔɫ ɗɑɏɚɣəɚɕ ɞɖɌəɔ, ɔɝɣɑɓɌɑɞ ɝɔɘɛɞɚɘ 

çɍɟɗɧɒəɚɕ ɘɚɝɞɚɎɚɕè, ɚɐəɌɖɚ əɑɜɑɐɖɚ əɌɍɗɪ-

ɐɌɪɞɝɫ ɝɟɍɛɗɑɎɜɌɗɨəɧɑ ɟɣɌɝɞɖɔ ɗɑɏɚɣəɚɏɚ ɠɔɍ-

ɜɚɓɌ [12].  Ȼɚɐɚɍəɧɑ əɑɝɛɑɢɔɠɔɣɑɝɖɔɑ ɛɜɚɫɎɗɑ-

əɔɫ əɌ ȶȾ ɞɌɖɒɑ ɡɌɜɌɖɞɑɜəɧ ɐɗɫ ɐɜɟɏɔɡ Ɏɔɜɟɝ-

əɧɡ ɛəɑɎɘɚəɔɕ [13]. ȿɣɔɞɧɎɌɫ ɩɞɚɞ ɠɌɖɞ, ɛɜɔ-

ɘɑəɑəɔɑ ɞɚɗɨɖɚ ȶȾ ɘɚɒɑɞ ɝ ɞɜɟɐɚɘ ɐɔɠɠɑɜɑə-

ɢɔɜɚɎɌɞɨ ɔ ɛɚɐɞɎɑɜɐɔɞɨ ɩɞɔɚɗɚɏɔɪ ɛəɑɎɘɚəɔɔ. 

ȺɐəɌɖɚ Ɏ ɝɗɟɣɌɫɡ ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɏɚ ɐɔɌɏəɚɓɌ 

ɘɑɒɐɟ Ɏɔɜɟɝəɚɕ ɛəɑɎɘɚəɔɑɕ COVID-19 ɔ əɑ-

COVID -19  ɔɝɝɗɑɐɚɎɌəɔɫ Ɏ ɍɚɗɨəɔɢɌɡ ȶɔɞɌɫ ɔ 

ȽɄȬ ɐɑɘɚəɝɞɜɔɜɟɪɞ Ɏɧɝɚɖɟɪ ɝɛɑɢɔɠɔɣəɚɝɞɨ 

ȶȾ, əɚ ɟɘɑɜɑəəɟɪ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ɘɑɞɚɐɌ, ɞɚ 

ɑɝɞɨ ɎɝɞɜɑɣɌɪɞɝɫ ɗɚɒəɚɚɞɜɔɢɌɞɑɗɨəɧɑ ɜɑɓɟɗɨ-

ɞɌɞɧ ɔɝɝɗɑɐɚɎɌəɔɫ [14]. ȰɔɌɏəɚɝɞɔɣɑɝɖɔɑ 

ɚɤɔɍɖɔ ɚɍɟɝɗɚɎɗɑəɧ Ɏɧɛɚɗəɑəɔɑɘ ȶȾ ɚɜɏɌəɚɎ 

ɏɜɟɐəɚɕ ɖɗɑɞɖɔ əɌ ɜɌəəɑɕ ɝɞɌɐɔɔ COVID-19, 

ɗɔɍɚ əɑɞɔɛɔɣəɚɕ ɐɗɫ COVID-19 ȶȾ-ɖɌɜɞɔəɚɕ.  

ȾɌɖɒɑ ɝɗɑɐɟɑɞ ɚɞɘɑɞɔɞɨ, ɣɞɚ ȶȾ-ɖɌɜɞɔəɌ 

ɔɝɝɗɑɐɚɎɌəɔɕ ɛɌɢɔɑəɞɚɎ ɝ ɍɚɗɑɑ ɞɫɒɑɗɧɘɔ 

ɝɔɘɛɞɚɘɌɘɔ ɍɟɐɑɞ ɚɞɗɔɣɌɞɨɝɫ ɚɞ ɞɌɖɚɎɚɕ ɟ ɍɑɝ-

ɝɔɘɛɞɚɘəɧɡ ɛɌɢɔɑəɞɚɎ ɔ ɛɌɢɔɑəɞɚɎ ɝ ɠɌɖɞɚ-

ɜɌɘɔ ɜɔɝɖɌ ɔɗɔ əɑɝɛɑɢɔɠɔɣɑɝɖɔɘɔ ɝɔɘɛɞɚɘɌ-

ɘɔ. ɉɞɚ ɟɞɎɑɜɒɐɑəɔɑ ɚɝəɚɎɌəɚ əɌ ɐɌəəɧɡ ɔɝ-

ɝɗɑɐɚɎɌəɔɫ, Ɏ ɖɚɞɚɜɚɘ ɝɚɚɍɥɌɑɞɝɫ, ɣɞɚ ɟ ɍɚɗɨ-

ɤɔəɝɞɎɌ ɛɌɢɔɑəɞɚɎ ɝ COVID-19 (81%) əɌɍɗɪɐɌ-

ɗɚɝɨ ɗɑɏɖɚɑ ɞɑɣɑəɔɑ ɓɌɍɚɗɑɎɌəɔɫ ɝ əɑɎɧɜɌɒɑə-

əɧɘɔ ɖɗɔəɔɣɑɝɖɔɘɔ ɝɔɘɛɞɚɘɌɘɔ [15]. ȾɌɖɔɘ 

ɚɍɜɌɓɚɘ, ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ȶȾ Ɏ ɓəɌɣɔɞɑɗɨəɚɕ 

ɝɞɑɛɑəɔ ɓɌɎɔɝɔɞ ɚɞ ɎɧɍɜɌəəɚɕ ɏɜɟɛɛɧ ɛɌɢɔɑə-

ɞɚɎ ɐɗɫ ɛɜɚɎɑɐɑəɔɫ ɔɝɝɗɑɐɚɎɌəɔɫ, ɞɌɖ ɖɌɖ ɛɜɔ 

Ɏɖɗɪɣɑəɔɔ ɛɌɢɔɑəɞɚɎ ɝ ɍɚɗɨɤɑɕ Ɏɑɜɚɫɞəɚɝɞɨɪ 

ɔɝɞɔəəɚ ɛɚɗɚɒɔɞɑɗɨəɧɡ ɜɑɓɟɗɨɞɌɞɚɎ ɔ ɘɑəɨɤɑɕ 

Ɏɑɜɚɫɞəɚɝɞɨɪ ɗɚɒəɚɚɞɜɔɢɌɞɑɗɨəɧɡ ɜɑɓɟɗɨɞɌɞɚɎ 
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ɞɑɝɞɔɜɚɎɌəɔɫ  əɌ  COVID-19,   ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ  

ɘɑɞɚɐɌ ɍɟɐɑɞ ɓɌɎɧɤɑəɌ [16]. 

Ȯ ɐɌəəɚɕ ɛɟɍɗɔɖɌɢɔɔ ɛɜɑɐɝɞɌɎɗɑə ɝɜɌɎ-

əɔɞɑɗɨəɧɕ ɌəɌɗɔɓ ɛɜɔɘɑəɑəɔɫ ɘɑɞɚɐɚɎ ɗɟɣɑɎɚɕ 

ɐɔɌɏəɚɝɞɔɖɔ Ɏ ɞɌɖɞɔɖɑ Ɏɑɐɑəɔɫ ɛɌɢɔɑəɞɚɎ ɝ 

əɚɎɚɕ ɖɚɜɚəɌɎɔɜɟɝəɚɕ ɔəɠɑɖɢɔɑɕ COVID-19 Ɏ 

ɜɌɓəɧɡ ɝɞɜɌəɌɡ ɘɔɜɌ. 

Ȼɜɔɘɑəɑəɔɫ ɘɑɞɚɐɚɎ ɗɟɣɑɎɚɕ ɐɔɌɏəɚ-

ɝɞɔɖɔ Ɏ ɞɌɖɞɔɖɑ Ɏɑɐɑəɔɫ ɛɌɢɔɑəɞɚɎ ɝ COVID-

19 Ɏ ȽɄȬ. 

 ȻɑɜɎɧɕ ɝɗɟɣɌɕ ɓɌɜɌɒɑəɔɫ COVID -19 Ɏ 

ȽɄȬ ɍɧɗ ɓɌɠɔɖɝɔɜɚɎɌə 20 ɫəɎɌɜɫ 2020 ɏɚɐɌ ɟ 

ɘɟɒɣɔəɧ, ɎɑɜəɟɎɤɑɏɚɝɫ ɔɓ ȿɡɌəɫ ɓɌ 5 ɐəɑɕ ɐɚ 

ɩɞɚɏɚ. Ȯ ɐɌɗɨəɑɕɤɑɘ ɝɗɟɣɌɔ ɓɌɜɌɒɑəɔɫ ɍɧɗɔ 

ɓɌɜɑɏɔɝɞɜɔɜɚɎɌəɧ əɌ Ɏɝɑɕ ɞɑɜɜɔɞɚɜɔɔ ȽɄȬ. ȹɌ 

ɝɑɏɚɐəɫɤəɔɕ ɐɑəɨ ȽɄȬ Ɏɧɤɗɔ əɌ ɛɑɜɎɚɑ ɘɑɝɞɚ 

Ɏ ɘɔɜɑ ɛɚ ɣɔɝɗɟ ɓɌɍɚɗɑɎɤɔɡ (ȼɔɝ. 2,3) [17].  

ȮɝɛɧɤɖɌ COVID-19  ɜɌɝɛɜɚɝɞɜɌəɫɗɌɝɨ ɛɚ 

ȽɄȬ əɑɜɌɎəɚɘɑɜəɚ. ȶ ɖɚəɢɟ ɘɌɜɞɌ ɩɛɔɢɑəɞɜɚɘ 

ɩɛɔɐɑɘɔɔ ɖɚɜɚəɌɎɔɜɟɝəɚɕ ɔəɠɑɖɢɔɔ Ɏ ȽɄȬ 

ɝɞɌɗ ȹɨɪ-ȵɚɜɖ (ɐɚ 56 % Ɏɝɑɡ ɛɚɐɞɎɑɜɒɐɬəəɧɡ 

ɝɗɟɣɌɑɎ ɓɌɍɚɗɑɎɌəɔɫ).  

ȬɘɑɜɔɖɌəɝɖɚɕ ɖɚɗɗɑɏɔɑɕ ɜɌɐɔɚɗɚɏɚɎ (ACR) 

ɍɧɗɔ ɜɌɓɜɌɍɚɞɌəɧ ɜɑɖɚɘɑəɐɌɢɔɔ ɛɚ ɛɜɔɘɑəɑ-

əɔɪ ɜɑəɞɏɑəɚɏɜɌɠɔɔ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ ɔ ȶȾ ɛɜɔ 

ɛɚɐɚɓɜɑəɔɔ əɌ COVID-19.  ȼɑɓɖɔɕ ɜɚɝɞ ɔəɞɑɜɑɝɌ 

ɖ ɜɚɗɔ ɜɑəɞɏɑəɚɏɜɌɠɔɔ ɔ ȶȾ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ 

ɖɗɑɞɖɔ Ɏ ɝɖɜɔəɔəɏɑ, ɐɔɌɏəɚɝɞɔɖɑ ɔ ɛɜɚɏəɚɓɑ 

ɞɑɣɑəɔɫ COVID-19 ɍɧɗ ɚɍɟɝɗɚɎɗɑə ɚɏɜɌəɔɣɑə-

əɚɕ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨɪ Ȼɂȼ - ɞɑɝɞɚɎ ɔ ɍɚɗɨɤɔɘ 

ɖɚɗɔɣɑɝɞɎɚɘ ɛɟɍɗɔɖɌɢɔɕ, ɐɑɘɚəɝɞɜɔɜɟɪɥɔɡ 

Ɏɧɝɚɖɟɪ ɔəɠɚɜɘɌɞɔɎəɚɝɞɨ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚ-

ɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɔ ȶȾ Ɏ ɝɗɟɣɌɫɡ ɔɓɎɑɝɞəɚɕ ɔɗɔ 

ɛɜɑɐɛɚɗɌɏɌɑɘɚɕ ɔəɠɑɖɢɔɔ COVID-19.  ɂɑəɞɜ ɛɚ 

ɖɚəɞɜɚɗɪ ɔ ɛɜɚɠɔɗɌɖɞɔɖɑ ɓɌɍɚɗɑɎɌəɔɕ (CDC) Ɏ 

əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ əɑ ɜɑɖɚɘɑəɐɟɑɞ ɜɑəɞɏɑəɚɏɜɌ-

ɠɔɪ ɔɗɔ ȶȾ ɐɗɫ ɐɔɌɏəɚɝɞɔɖɔ COVID -19. ȱɐɔə-

ɝɞɎɑəəɧɘ ɝɛɑɢɔɠɔɣɑɝɖɔɘ ɘɑɞɚɐɚɘ ɐɔɌɏəɚɝɞɔ-

ɖɔ ɚɝɞɌɑɞɝɫ ɞɑɝɞɔɜɚɎɌəɔɑ Ȼɂȼ ɔ ɔɝɝɗɑɐɚɎɌəɔɑ 

Ɍəɞɔɞɑɗ ɖ Ɏɔɜɟɝɟ SARS-CoV2. Ⱦɜɑɍɟɑɞɝɫ ɛɚɐ-

ɞɎɑɜɒɐɑəɔɑ ɝ ɛɚɘɚɥɨɪ ɞɑɝɞɌ Ȼɂȼ ɔɗɔ ɞɑɝɞɌ əɌ 

ɌəɞɔɞɑɗɌ, ɐɌɒɑ ɑɝɗɔ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɑ ɐɌə-

əɧɑ ɝɎɔɐɑɞɑɗɨɝɞɎɟɪɞ ɚ COVID-19 ɛɜɔ ɜɑəɞɏɑəɚ-

ɗɚɏɔɣɑɝɖɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɔɗɔ ɖɚɘɛɨɪɞɑɜəɚɕ 

ɞɚɘɚɏɜɌɠɔɔ. ȶɌɖ ɛɜɌɎɔɗɚ, ɜɑɓɟɗɨɞɌɞɧ ɎɔɓɟɌɗɔ-

ɓɌɢɔɔ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ ɛɜɔ COVID-19 əɑɝɛɑɢɔ-

ɠɔɣəɧ ɔ ɌəɌɗɚɏɔɣəɧ ɞɌɖɚɎɧɘ ɛɜɔ ɐɜɟɏɔɡ Ɏɔ-

ɜɟɝəɧɡ ɔəɠɑɖɢɔɫɡ, ɎɖɗɪɣɌɫ ɏɜɔɛɛ, SARS ɔ 

MERS.  

Ȼɑɜɔɚɐ Ɏɧɝɚɖɚɕ ɜɌɝɛɜɚɝɞɜɌəɑəəɚɝɞɔ 

ɏɜɔɛɛɌ ɑɥɑ ɍɚɗɨɤɑ ɚɏɜɌəɔɣɔɎɌɑɞ ɝɛɑɢɔɠɔɣ-

əɚɝɞɨ ȶȾ. ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ACR əɑ ɜɑɖɚɘɑəɐɟɑɞ 

ɛɜɚɎɚɐɔɞɨ ȶȾ ɐɗɫ ɝɖɜɔəɔəɏɌ ɔɗɔ Ɏ ɖɌɣɑɝɞɎɑ ɞɑ-

ɝɞɌ ɛɑɜɎɚɕ ɗɔəɔɔ ɐɗɫ ɐɔɌɏəɚɝɞɔɖɔ COVID-19.  

ȶȾ ɝɗɑɐɟɑɞ ɛɜɔɘɑəɫɞɨ ɞɚɗɨɖɚ ɐɗɫ ɏɚɝɛɔɞɌɗɔɓɔ-

ɜɚɎɌəəɧɡ ɛɌɢɔɑəɞɚɎ ɝ ɝɔɘɛɞɚɘɌɘɔ ɓɌɍɚɗɑɎɌ-

əɔɫ ɔ ɖɚəɖɜɑɞəɧɘɔ ɛɚɖɌɓɌəɔɫɘɔ ɐɗɫ ȶȾ. Ȼɑɜɑɐ 

ɛɜɚɎɑɐɑəɔɑɘ ɔɝɝɗɑɐɚɎɌəɔɫ ɝɗɑɐɟɪɥɔɘ ɛɌɢɔɑə-

ɞɌɘ ɝɗɑɐɟɑɞ ɝɚɍɗɪɐɌɞɨ ɝɚɚɞɎɑɞɝɞɎɟɪɥɔɑ ɛɜɚɢɑ-

ɐɟɜɧ ɔəɠɑɖɢɔɚəəɚɏɚ ɖɚəɞɜɚɗɫ. ȹɑɖɚɞɚɜɧɑ 

ɖɗɔəɔɖɔ ȽɄȬ ɞɜɑɍɟɪɞ ɐɌəəɧɑ ȶȾ ɏɜɟɐəɚɕ 

ɖɗɑɞɖɔ, ɣɞɚɍɧ ɛɜɔəɫɞɨ ɜɑɤɑəɔɑ ɚ əɑɚɍɡɚɐɔɘɚ-

ɝɞɔ ɞɑɝɞɔɜɚɎɌəɔɫ ɛɌɢɔɑəɞɌ əɌ COVID-19 ɔ ɢɑ-

ɗɑɝɚɚɍɜɌɓəɚɝɞɔ ɏɚɝɛɔɞɌɗɔɓɌɢɔɔ. ACR əɌɝɞɚɫ-

 

ȼɔɝ. 2 (Fig. 2) 

ȼɔɝ. 2.    ȰɔɌɏɜɌɘɘɌ.  

ȻɚɐɞɎɑɜɒɐɑəəɧɑ ɝɗɟɣɌɔ ɓɌɜɌɒɑəɔɫ ɔ ɝɘɑɜɞɔ ɚɞ COVID-19 Ɏ ȽɄȬ [1].  

Fig. 2.   Diagram .  

Confirmed cases of infection and death from COVID -19 in the USA [1].  
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ɞɑɗɨəɚ əɑ ɜɑɖɚɘɑəɐɟɑɞ ɛɚɐɚɍəɧɕ ɛɚɐɡɚɐ. ȹɚɜɘɌ 

ɛɚ ɐɌəəɧɘ ȶȾ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ əɑ ɏɌɜɌəɞɔɜɟɑɞ 

ɚɞɝɟɞɝɞɎɔɑ COVID-19, Ɍ ɎɧɫɎɗɑəəɌɫ ɛɜɔ ȶȾ ɛɌ-

ɞɚɗɚɏɔɫ əɑ ɫɎɗɫɑɞɝɫ ɝɛɑɢɔɠɔɣɑɝɖɚɕ ɐɗɫ ɐɔɌɏəɚ-

ɝɞɔɖɔ COVID-19 [18].  

ȹɑɐɚɝɞɌɞɚɣəɚɑ ɖɚɗɔɣɑɝɞɎɚ ɚɛɟɍɗɔɖɚɎɌə-

əɚɕ ɔəɠɚɜɘɌɢɔɔ ɚɞəɚɝɔɞɑɗɨəɚ ɐɔɌɏəɚɝɞɔɖɔ 

COVID -19 Ɏ ɛɑɐɔɌɞɜɔɣɑɝɖɚɕ ɛɚɛɟɗɫɢɔɔ ɚɍɟɝɗɚ-

Ɏɔɗɔ əɑɚɍɡɚɐɔɘɚɝɞɨ ɜɌɓɜɌɍɚɞɖɔ ɛɜɌɖɞɔɣɑɝɖɔɡ 

ɜɑɖɚɘɑəɐɌɢɔɔ əɑ ɞɚɗɨɖɚ ɐɗɫ ɛɜɌɖɞɔɖɟɪɥɔɡ 

ɜɑəɞɏɑəɚɗɚɏɚɎ, əɚ ɔ ɛɑɐɔɌɞɜɚɎ. Ʉɑɝɞɨ ɩɖɝɛɑɜ-

ɞɚɎ ɐɑɞɝɖɚɕ ɞɚɜɌɖɌɗɨəɚɕ ɜɌɐɔɚɗɚɏɔɔ ɔɓ ȽɄȬ, 

ȴɝɛɌəɔɔ, ȶɔɞɌɫ, ȭɜɌɓɔɗɔɔ, Ɋɒəɚɕ Ȭɠɜɔɖɔ ɔ 

Ⱥɍɦɑɐɔəɑəəɧɡ ȬɜɌɍɝɖɔɡ ɉɘɔɜɌɞɚɎ, ɔɘɑɪɥɔɑ 

ɚɛɧɞ Ɏɑɐɑəɔɫ ɛɑɐɔɌɞɜɔɣɑɝɖɔɡ ɛɌɢɔɑəɞɚɎ Ɏɚ 

Ɏɜɑɘɫ ɞɑɖɟɥɑɕ ɛɌəɐɑɘɔɔ, Ɍ ɞɌɖɒɑ Ɏɚ Ɏɜɑɘɫ 

ɩɛɔɐɑɘɔɕ ɞɫɒɑɗɚɏɚ ɚɝɞɜɚɏɚ ɜɑɝɛɔɜɌɞɚɜəɚɏɚ 

ɝɔəɐɜɚɘɌ (SARS), ɍɗɔɒəɑɎɚɝɞɚɣəɚɏɚ ɜɑɝɛɔɜɌ-

ɞɚɜəɚɏɚ ɝɔəɐɜɚɘɌ (MERS) ɔ ɝɎɔəɚɏɚ ɏɜɔɛɛɌ ɞɔ-

ɛɌ A (H1N1), ɜɌɓɜɌɍɚɞɌɗɔ ɜɑɖɚɘɑəɐɌɢɔɔ ɛɚ Ɏɔ-

ɓɟɌɗɔɓɌɢɔɔ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ Ɏ ɐɑɞɝɖɚɕ 

ɛɚɛɟɗɫɢɔɔ. ȽɚɏɗɌɝəɚ ɖɜɔɞɑɜɔɫɘ ȬɘɑɜɔɖɌəɝɖɚɕ 

ɖɚɗɗɑɏɔɔ ɜɌɐɔɚɗɚɏɔɔ (ACR), ɛɜɔɘɑəɑəɔɑ ɜɑəɞɏɑ-

əɚɏɜɌɠɔɔ ɔ ȶȾ əɑ ɛɚɖɌɓɌəɧ ɟ ɔɘɘɟəɚɖɚɘɛɑ-

ɞɑəɞəɧɡ ɐɑɞɑɕ ɝɞɌɜɤɑ 3 ɘɑɝɫɢɑɎ, əɑ əɟɒɐɌɪ-

ɥɔɡɝɫ Ɏ ɏɚɝɛɔɞɌɗɔɓɌɢɔɔ. ȺɐəɌɖɚ ɑɝɗɔ ɜɑɍɑəɚɖ 

əɑ ɜɑɌɏɔɜɟɑɞ əɌ ɌɘɍɟɗɌɞɚɜəɚɑ ɗɑɣɑəɔɑ, əɟɒɐɌ-

ɑɞɝɫ Ɏ ɏɚɝɛɔɞɌɗɔɓɌɢɔɔ ɔɗɔ ɟ əɑɏɚ ɛɚɐɚɓɜɑɎɌɪɞ  

Ɏəɟɞɜɔɍɚɗɨəɔɣəɟɪ ɛəɑɎɘɚəɔɪ, ɜɑəɞɏɑəɚɏɜɌɠɔɫ 

ɛɜɔɘɑəɫɑɞɝɫ Ɏ ɖɌɣɑɝɞɎɑ ɛɑɜɎɚɏɚ ɘɑɞɚɐɌ ɎɔɓɟɌ-

ɗɔɓɌɢɔɔ. ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɖɌɖ ɔ Ɏ ɝɗɟɣɌɑ ɝ ɐɜɟ-

ɏɔɘɔ ɜɑɝɛɔɜɌɞɚɜəɧɘɔ Ɏɔɜɟɝəɧɘɔ ɔəɠɑɖɢɔɫɘɔ 

ɛɜɔ ɛɚɐɚɓɜɑəɔɔ əɌ COVID-19, ɜɑəɞɏɑəɚɏɜɌɠɔɫ 

ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ əɑ ɛɚɖɌɓɌəɌ ɛɑɐɔɌɞɜɔ-

ɣɑɝɖɔɘ ɛɌɢɔɑəɞɌɘ ɝ ɗɑɏɖɔɘɔ ɝɔɘɛɞɚɘɌɘɔ, ɚɐ-

əɌɖɚ ɩɞɚɞ ɘɑɞɚɐ ɝɞɚɔɞ ɜɌɝɝɘɌɞɜɔɎɌɞɨ ɟ ɛɌɢɔɑə-

ɞɚɎ ɝ ɟɘɑɜɑəəɧɘɔ ɔɗɔ ɞɫɒɑɗɧɘɔ ɝɔɘɛɞɚɘɌɘɔ. 

ȺɐəɌɖɚ ɔɓ-ɓɌ ɚɏɜɌəɔɣɑəəɚɕ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɔ ɔ 

ɝɛɑɢɔɠɔɣəɚɝɞɔ ɚɞɜɔɢɌɞɑɗɨəɧɕ ɜɑɓɟɗɨɞɌɞ ɜɑəɞ-

ɏɑəɚɗɚɏɔɣɑɝɖɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ əɑ ɔɝɖɗɪɣɌɑɞ 

ɛɚɜɌɒɑəɔɫ ɗɑɏɖɔɡ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɗɌɍɚɜɌɞɚɜəɚ 

ɛɚɐɞɎɑɜɒɐɑəəɧɘ COVID -19 ɔ əɑ ɟɖɌɓɧɎɌɑɞ əɌ 

ɚɞɝɟɞɝɞɎɔɑ ɔəɠɑɖɢɔɔ Ɏ ɝɗɟɣɌɫɡ ɛɚɐɚɓɜɑəɔɫ əɌ 

COVID -19, əɑ ɛɚɐɞɎɑɜɒɐɑəəɧɕ ɜɑɓɟɗɨɞɌɞɌɘɔ 

Ȼɂȼ. Ȼɜɑɐɗɚɒɑəəɧɕ ɝɞɜɟɖɞɟɜɔɜɚɎɌəəɧɕ ɚɞɣɑɞ 

ɜɑɓɟɗɨɞɌɞɚɎ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ 

ɟ ɛɑɐɔɌɞɜɔɣɑɝɖɔɡ ɛɌɢɔɑəɞɚɎ, ɛɜɚɡɚɐɫɥɔɡ ɚɍ-

ɝɗɑɐɚɎɌəɔɑ ɛɜɔ ɛɚɐɚɓɜɑəɔɔ əɌ COVID-19, ɐɑɗɔɞ 

ɛɜɚɫɎɗɑəɔɫ əɌ 4 ɖɌɞɑɏɚɜɔɔ: ɞɔɛɔɣəɧɑ, əɑɚɛɜɑ-

ɐɑɗɑəəɧɑ, Ɍɞɔɛɔɣəɧɑ ɔ ɚɞɜɔɢɌɞɑɗɨəɧɑ.  

ȼɑɓɟɗɨɞɌɞɧ ȶȾ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ, əɌɍɗɪɐɌɑ-

ɘɧɑ ɛɜɔ COVID-19 ɟ Ɏɓɜɚɝɗɧɡ, ɣɌɥɑ Ɏɝɑɏɚ ɚɛɔ-

ɝɧɎɌɪɞ ɖɌɖ ɐɎɟɝɞɚɜɚəəɔɑ ɘɟɗɨɞɔɠɚɖɌɗɨəɧɑ 

ɛɑɜɔɠɑɜɔɣɑɝɖɔɑ ɔ/ɔɗɔ ɝɟɍɛɗɑɎɜɌɗɨəɧɑ ɟɣɌɝɞɖɔ 

ɟɛɗɚɞəɑəɔɫ ɗɑɏɚɣəɚɕ ɞɖɌəɔ ɞɔɛɌ ɘɌɞɚɎɚɏɚ ɝɞɑɖ-

ɗɌ, ɣɌɝɞɚ ɝ ɛɜɑɚɍɗɌɐɌɪɥɔɘ ɜɌɝɛɜɑɐɑɗɑəɔɑɘ Ɏ 

əɔɒəɔɡ ɐɚɗɫɡ, ɝ ɖɚəɝɚɗɔɐɌɢɔɑɕ ɔɗɔ ɍɑɓ. Ȼɑɐɔ-

Ɍɞɜɔɣɑɝɖɔɑ ɛɌɢɔɑəɞɧ, ɖɌɖ ɛɜɌɎɔɗɚ, ɐɑɘɚəɝɞɜɔ-

ɜɟɪɞ ɘɑəɑɑ ɎɧɜɌɒɑəəɧɑ ɔɓɘɑəɑəɔɫ ɛɚ ɝɜɌɎəɑ-

əɔɪ ɝ Ɏɓɜɚɝɗɧɘɔ. ȴɝɝɗɑɐɚɎɌəɔɑ, ɚɢɑəɔɎɌɪɥɑɑ  
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ȼɔɝ. 3.     ȰɔɌɏɜɌɘɘɌ.  

ȶɚɗɔɣɑɝɞɎɚ ɛɚɐɞɎɑɜɒɐɑəəɧɡ ɝɗɟɣɌɑɎ COVID-19 Ɏ ȽɄȬ ɛɚ ɐɌɞɌɘ [1]. 

Fig. 3.   Diagram .  

The number of confirmed COVID -19 cases in the USA by date [1] . 
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ɜɑɓɟɗɨɞɌɞɧ ȶȾ ɟ 98 ɛɌɢɔɑəɞɚɎ ɝ COVID-19 Ɏ 

ɜɌɓəɧɡ ɎɚɓɜɌɝɞəɧɡ ɏɜɟɛɛɌɡ, ɛɚɖɌɓɌɗɚ, ɣɞɚ ɟ ɛɑ-

ɐɔɌɞɜɔɣɑɝɖɔɡ ɛɌɢɔɑəɞɚɎ (<18 ɗɑɞ) ɍɧɗɚ ɘɑəɨ-

ɤɑɑ ɚɍɥɑɑ ɖɚɗɔɣɑɝɞɎɚ ɛɚɜɌɒɑəɔɕ ɗɑɏɖɔɡ ɔ 

ɘɑəɨɤɔɕ ɜɌɓɘɑɜ ɛɚɜɌɒɑəɔɕ ɗɑɏɖɔɡ ɛɚ ɝɜɌɎəɑ-

əɔɪ ɝ Ɏɓɜɚɝɗɧɘɔ. ȬəɌɗɚɏɔɣəɧɘ ɚɍɜɌɓɚɘ, ɝɜɌɎ-

əɔɞɑɗɨəɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɜɑɓɟɗɨɞɌɞɚɎ ȶȾ ɟ 14 

ɛɑɐɔɌɞɜɔɣɑɝɖɔɡ ɛɌɢɔɑəɞɚɎ ɛɚ ɝɜɌɎəɑəɔɪ ɝ 47 

Ɏɓɜɚɝɗɧɘ c ɛɚɐɞɎɑɜɒɐɑəəɧɘ COVID-19, ɛɚɖɌ-

ɓɌɗɚ, ɣɞɚ ɟ ɛɑɐɔɌɞɜɔɣɑɝɖɔɡ ɛɌɢɔɑəɞɚɎ ɓəɌɣɔ-

ɞɑɗɨəɚ ɜɑɒɑ ɎɧɫɎɗɫɗɔɝɨ ɛɚɗɚɒɔɞɑɗɨəɧɑ ɜɑɓɟɗɨ-

ɞɌɞɧ ȶȾ. ȶȾ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ əɑ ɜɑɖɚɘɑəɐɟɑɞɝɫ Ɏ 

ɖɌɣɑɝɞɎɑ ɛɑɜɎɚəɌɣɌɗɨəɚɏɚ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɏɚ 

ɞɑɝɞɌ ɟ ɛɑɐɔɌɞɜɔɣɑɝɖɔɡ ɛɌɢɔɑəɞɚɎ ɝ ɛɚɐɚɓɜɑ-

əɔɑɘ əɌ COVID-19. Ⱦɑɘ əɑ ɘɑəɑɑ, ɩɞɚ ɘɚɒɑɞ 

ɜɌɝɝɘɌɞɜɔɎɌɞɨɝɫ ɖɌɖ ɚɞɎɑɞ əɌ ɖɚəɖɜɑɞəɧɕ ɖɗɔ-

əɔɣɑɝɖɔɕ Ɏɚɛɜɚɝ Ɏ ɚɝɞɜɚɕ ɝɔɞɟɌɢɔɔ (əɌɛɜɔɘɑɜ, 

ɐɗɫ ɔɝɖɗɪɣɑəɔɫ ɞɜɚɘɍɚɩɘɍɚɗɔɔ ɗɑɏɚɣəɚɕ Ɍɜɞɑ-

ɜɔɔ ɟ ɛɌɢɔɑəɞɌ ɝ ɛɚɎɧɤɑəəɧɘ ɟɜɚɎəɑɘ D-

ɐɔɘɑɜɌ). ȶɜɚɘɑ ɞɚɏɚ, ȶȾ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ ɘɚɒɑɞ 

ɍɧɞɨ ɜɌɝɝɘɚɞɜɑəɌ ɟ ɛɑɐɔɌɞɜɔɣɑɝɖɔɡ ɛɌɢɔɑəɞɚɎ 

ɝ COVID-19 ɝ ɟɡɟɐɤɌɪɥɔɘɝɫ ɖɗɔəɔɣɑɝɖɔɘ ɞɑ-

ɣɑəɔɑɘ ɔ/ɔɗɔ ɚɞɝɟɞɝɞɎɔɑɘ ɜɑɌɖɢɔɔ əɌ ɞɑɜɌ-

ɛɔɪ. ȹɌɖɚəɑɢ, ɛɚɝɗɑɐɟɪɥɌɫ ȶȾ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ 

ɘɚɒɑɞ ɍɧɞɨ ɛɚɗɑɓəɌ ɐɗɫ ɚɢɑəɖɔ ɜɌɓɎɔɞɔɫ ɔ/ɔɗɔ 

ɩɎɚɗɪɢɔɔ ɠɔɍɜɚɓɌ ɗɑɏɖɔɡ ɟ ɛɌɢɔɑəɞɚɎ ɝɚ ɝɞɚɕ-

ɖɔɘɔ ɔɓɘɑəɑəɔɫɘɔ ɛɚɝɗɑ ɜɌɓɜɑɤɑəɔɫ ɚɝɞɜɚɕ 

ɔəɠɑɖɢɔɔ. ȼɑɤɑəɔɑ ɚ ɛɜɚɎɑɐɑəɔɔ ɛɚɎɞɚɜəɚɕ 

ɎɔɓɟɌɗɔɓɌɢɔɔ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ ɛɚɝɗɑ ɗɑɣɑəɔɫ 

ɐɚɗɒəɚ ɚɝəɚɎɧɎɌɞɨɝɫ ɖɌɖ əɌ ɝɞɑɛɑəɔ ɞɫɒɑɝɞɔ 

ɓɌɍɚɗɑɎɌəɔɫ, ɞɌɖ ɔ əɌ əɌɗɔɣɔɔ (ɔɗɔ ɚɞɝɟɞɝɞɎɔɔ) 

ɖɗɔəɔɣɑɝɖɔɡ ɝɔɘɛɞɚɘɚɎ (əɌɛɜɔɘɑɜ, ɚɐɧɤɖɔ, 

ɝəɔɒɑəɔɫ ɛɑɜɑəɚɝɔɘɚɝɞɔ ɠɔɓɔɣɑɝɖɔɡ əɌɏɜɟɓɚɖ 

ɔ ɞ.ɐ.) əɌ ɘɚɘɑəɞ əɌɍɗɪɐɑəɔɫ. Ȼɚɝɖɚɗɨɖɟ ɐɚɗɏɚ-

ɝɜɚɣəɧɑ ɐɌəəɧɑ ɛɚ ɛɑɐɔɌɞɜɔɣɑɝɖɔɘ ɛɌɢɔɑəɞɌɘ 

ɝ COVID-19 ɛɚɖɌ əɑɐɚɝɞɟɛəɧ, ɜɑɖɚɘɑəɐɌɢɔɔ, 

ɛɜɑɐɝɞɌɎɗɑəəɧɑ Ɏ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ Ɏ ɩɞɚɕ ɝɞɌ-

ɞɨɑ, ɚɝəɚɎɌəɧ əɌ ɘəɑəɔɔ ɩɖɝɛɑɜɞɚɎ, Ɍ ɞɌɖɒɑ əɌ 

ɐɚɗɏɚɝɜɚɣəɚɘ ɚɛɧɞɑ əɌɍɗɪɐɑəɔɫ ɓɌ SARS ɔ 

MERS.  Ȱɗɫ ɍɑɝɝɔɘɛɞɚɘəɧɡ ɛɑɐɔɌɞɜɔɣɑɝɖɔɡ ɛɌ-

ɢɔɑəɞɚɎ ɝ ɗɑɏɖɔɘ ɞɑɣɑəɔɑɘ ɓɌɍɚɗɑɎɌəɔɫ əɑ ɜɑ-

ɖɚɘɑəɐɟɑɞɝɫ ɐɚɗɏɚɝɜɚɣəɚɑ əɌɍɗɪɐɑəɔɑ ɝ ɛɚɘɚ-

ɥɨɪ ɜɑəɞɏɑəɚɏɜɌɠɔɔ ɔ ȶȾ. ȺɐəɌɖɚ ɐɌɒɑ ɟ ɛɑ-

ɐɔɌɞɜɔɣɑɝɖɔɡ ɛɌɢɔɑəɞɚɎ ɝ ɗɑɏɖɔɘ ɞɑɣɑəɔɑɘ ɓɌ-

ɍɚɗɑɎɌəɔɫ ɘɚɒɑɞ ɜɌɓɎɔɞɨɝɫ ɐɗɔɞɑɗɨəɚɑ ɛɚɎɜɑ-

ɒɐɑəɔɑ ɗɑɏɖɔɡ, ɛɚɩɞɚɘɟ ɝɗɑɐɟɑɞ ɜɌɝɝɘɚɞɜɑɞɨ 

Ɏɚɓɘɚɒəɚɝɞɨ ɛɚɝɗɑɐɟɪɥɑɏɚ ɝɞɌəɐɌɜɞəɚɏɚ ɜɑəɞ-

ɏɑəɚɗɚɏɔɣɑɝɖɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ Ɏ ɐɎɟɡ ɛɜɚɑɖɢɔɫɡ 

ɟ ɛɌɢɔɑəɞɚɎ, ɛɑɜɑəɑɝɤɔɡ COVID-19 Ɏ ɗɑɏɖɚɕ 

ɠɚɜɘɑ. ȻɚɝɗɑɐɟɪɥɌɫ ɎɔɓɟɌɗɔɓɌɢɔɫ Ɏ ɩɞɚɕ 

ɏɜɟɛɛɑ ɘɚɒɑɞ ɛɚɘɚɣɨ ɚɢɑəɔɞɨ ɛɜɔɓəɌɖɔ ɗɑɏɚɣ-

əɚɏɚ ɠɔɍɜɚɓɌ, Ɍ ɞɌɖɒɑ ɚɢɑəɔɞɨ ɐɜɟɏɔɑ ɛɚɞɑəɢɔ-

Ɍɗɨəɚ ɔɓɗɑɣɔɘɧɑ ɛɜɔɣɔəɧ ɝɔɘɛɞɚɘɚɎ. ȿ ɛɑɐɔ-

Ɍɞɜɔɣɑɝɖɔɡ ɛɌɢɔɑəɞɚɎ ɝ ɟɘɑɜɑəəɧɘ ɔɗɔ ɞɫɒɑ-

ɗɧɘ ɞɑɣɑəɔɑɘ COVID -19 ɜɑɖɚɘɑəɐɟɑɞɝɫ ɛɚɝɗɑ-

ɐɟɪɥɔɕ ɝɞɌəɐɌɜɞəɧɕ ɜɑəɞɏɑəɚɎɝɖɔɕ ɝəɔɘɚɖ Ɏ 

ɐɎɟɡ ɛɜɚɑɖɢɔɫɡ ɛɚ ɞɑɘ ɒɑ ɛɜɔɣɔəɌɘ, ɣɞɚ ɔ 

ɚɛɔɝɌəəɧɑ Ɏɧɤɑ ɐɗɫ ɛɌɢɔɑəɞɚɎ ɝ ɗɑɏɖɔɘ ɞɑɣɑ-

əɔɑɘ ɓɌɍɚɗɑɎɌəɔɫ. Ȱɚɗɏɚɝɜɚɣəɧɑ ɖɚəɞɜɚɗɨəɧɑ 

ɔɝɝɗɑɐɚɎɌəɔɫ ɛɌɢɔɑəɞɚɎ ɖɌɖ ɝ SARS, ɞɌɖ ɔ ɝ 

MERS ɛɜɚɐɑɘɚəɝɞɜɔɜɚɎɌɗɔ ɡɜɚəɔɣɑɝɖɟɪ ɗɑɏɚɣ-

əɟɪ ɛɌɞɚɗɚɏɔɪ, ɎɖɗɪɣɌɫ ɠɔɍɜɚɓ ɗɑɏɖɔɡ ɛɜɔ-

ɘɑɜəɚ ɟ 1/3 (33,3%) ɛɌɢɔɑəɞɚɎ [19].  

Ȼɜɔɘɑəɑəɔɫ ɘɑɞɚɐɚɎ ɗɟɣɑɎɚɕ ɐɔɌɏəɚ-

ɝɞɔɖɔ Ɏ ɞɌɖɞɔɖɑ Ɏɑɐɑəɔɫ ɛɌɢɔɑəɞɚɎ ɝ COVID-

19 Ɏ ɝɞɜɌəɌɡ ȱɎɜɚɛɧ. 

 ȻɌəɐɑɘɔɫ COVID-19 ɛɜɚɐɚɗɒɌɑɞ ɛɜɑɐ-

ɝɞɌɎɗɫɞɨ ɝɑɜɨɑɓəɟɪ ɟɏɜɚɓɟ ɚɍɥɑɝɞɎɑəəɚɘɟ 

ɓɐɜɌɎɚɚɡɜɌəɑəɔɪ ɐɗɫ ɝɞɜɌə ȱɎɜɚɛɑɕɝɖɚɏɚ ɝɚɪ-

ɓɌ (ȱȽ), ȮɑɗɔɖɚɍɜɔɞɌəɔɔ ɔ Ɏɝɑɏɚ ɘɔɜɌ. Ȼɚ ɘɑɜɑ 

ɜɚɝɞɌ ɣɔɝɗɌ ɝɗɟɣɌɑɎ ɓɌɍɚɗɑɎɌəɔɫ, ɐɚɝɞɔɏɤɑɏɚ 

ɛɔɖɌ Ɏ əɌɣɌɗɑ Ɍɛɜɑɗɫ 2020 ɏɚɐɌ, ɘəɚɏɔɑ ɝɞɜɌəɧ 

ɛɜɔəɫɗɔ ɜɫɐ ɚɞɎɑɞəɧɡ ɘɑɜ, ɖɚɞɚɜɧɑ ɛɜɔɎɑɗɔ ɖ 

ɝəɔɒɑəɔɪ ɓɌɍɚɗɑɎɌɑɘɚɝɞɔ. Ȼɚ ɘɑɜɑ ɞɚɏɚ ɖɌɖ 

ɝɞɜɌəɧ ɎɚɝɝɞɌəɌɎɗɔɎɌɗɔ ɖɚəɞɜɚɗɨ əɌɐ ɜɌɝɛɜɚ-

ɝɞɜɌəɑəɔɑɘ ɎɔɜɟɝɌ, ɘəɚɏɔɑ ɘɑɜɧ ɍɧɗɔ ɝɘɫɏɣɑ-

əɧ ɔɗɔ ɚɞɘɑəɑəɧ, ɣɞɚɍɧ ɚɍɑɝɛɑɣɔɞɨ ɍɚɗɑɑ ɝɛɚ-

ɖɚɕəɧɕ ɚɍɜɌɓ ɒɔɓəɔ ɝ ɢɔɜɖɟɗɔɜɟɪɥɔɘ Ɏɔɜɟ-

ɝɚɘ. ȮɛɚɝɗɑɐɝɞɎɔɔ Ɏɚ ɘəɚɏɔɡ ɝɞɜɌəɌɡ ȱȽ ɍɧɗɚ 

ɓɌɜɑɏɔɝɞɜɔɜɚɎɌəɚ əɚɎɚɑ ɟɎɑɗɔɣɑəɔɑ ɣɔɝɗɌ ɝɗɟ-

ɣɌɑɎ COVID-19 [20].  ȱɎɜɚɛɑɕɝɖɔɕ ɜɑɏɔɚə ɍɧɗ 

ɚɝɚɍɑəəɚ ɝɔɗɨəɚ ɛɚɜɌɒɑə ɛɌəɐɑɘɔɑɕ. Ȯɝɑ ɝɞɜɌ-

əɧ ȱȽ ɎɎɑɗɔ ɘɑɜɧ ɛɚ ɝɐɑɜɒɔɎɌəɔɪ ɜɌɝɛɜɚ-

ɝɞɜɌəɑəɔɫ ɎɔɜɟɝɌ, ɡɚɞɫ ɚəɔ ɓəɌɣɔɞɑɗɨəɚ ɜɌɓɗɔ-

ɣɌɗɔɝɨ. ȻɑɜɎɚəɌɣɌɗɨəɌɫ ɜɑɌɖɢɔɫ ȱɎɜɚɛɧ ɍɧɗɌ 

ɠɜɌɏɘɑəɞɔɜɚɎɌəəɚɕ ɔ ɛɗɚɡɚ ɝɖɚɚɜɐɔəɔɜɚɎɌə-

əɚɕ [21]. ȹɌ 20 əɚɫɍɜɫ 2020 Ɏ ȱȽ ɓɌɠɔɖɝɔɜɚɎɌ-

əɚ ɍɚɗɑɑ 12,5 ɘɗə ɝɗɟɣɌɑɎ ɓɌɜɌɒɑəɔɫ COVID-19.  

Ⱥɍɥɑɑ ɣɔɝɗɚ ɝɘɑɜɞɑɕ ɚɞ ɖɚɜɚəɌɎɔɜɟɝəɚɕ ɔə-

ɠɑɖɢɔɔ Ɏ ȱȽ ɛɜɑɎɧɝɔɗɚ 307 ɞɧɝ (ȼɔɝ. 4, 5).  

Ȯ ȹɔɐɑɜɗɌəɐɌɡ ɔ ȮɑɗɔɖɚɍɜɔɞɌəɔɔ ȶȾ 

ɛɜɔɘɑəɫɪɞ ɐɗɫ ɜɌəəɑɕ ɐɔɌɏəɚɝɞɔɖɔ COVID-19 

ɝɚɎɘɑɝɞəɚ ɝ Ȼɂȼ ɞɑɝɞɚɘ, ɛɜɔ ɩɞɚɘ ɔɝɝɗɑɐɚɎɌəɔɑ 

ɛɌɢɔɑəɞɌ ɐɑɗɌɪɞ ɞɚɗɨɖɚ ɚɐɔə ɜɌɓ, ɛɚɎɞɚɜəɧɑ 

ɔɝɝɗɑɐɚɎɌəɔɫ ɐɗɫ ɚɢɑəɖɔ ɐɔəɌɘɔɖɔ ɔɓɘɑəɑəɔɕ 

əɑ ɛɜɚɎɚɐɫɞ [22]. 

Ȯ ȴɞɌɗɔɔ ɜɑɖɚɘɑəɐɟɪɞ ɜɑəɞɏɑəɚɏɜɌɠɔɪ 

ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ Ɏ ɖɌɣɑɝɞɎɑ ɘɑɞɚɐɌ Ɏɔ-

ɓɟɌɗɔɓɌɢɔɔ ɛɑɜɎɚɕ ɗɔəɔɔ, Ɍ ȶȾ ɞɚɗɨɖɚ Ɏ ɖɌɣɑ-

ɝɞɎɑ ɐɚɛɚɗəɔɞɑɗɨəɚɏɚ ɘɑɞɚɐɌ. ȿɗɨɞɜɌɓɎɟɖɚɎɚɑ 

ɔɝɝɗɑɐɚɎɌəɔɑ ɗɑɏɖɔɡ ɛɜɔɘɑəɫɪɞ Ɏ ɖɌɣɑɝɞɎɑ ɘɑ-

ɞɚɐɌ  ɘɚəɔɞɚɜɔəɏɌ ɐɗɫ ɚɢɑəɖɔ ɐɔəɌɘɔɖɔ ɞɑɣɑ-

əɔɫ ɓɌɍɚɗɑɎɌəɔɫ [23]. ȮɜɌɣɔ ɔɝɛɚɗɨɓɚɎɌɗɔ ɩɞɚɞ 

ɘɑɞɚɐ ɐɗɫ ɔɐɑəɞɔɠɔɖɌɢɔɔ ɛɚɜɌɒɑəɔɫ ɗɑɏɖɔɡ, 

ɣɞɚ ɝɚɖɜɌɞɔɗɚ ɛɜɔɘɑəɑəɔɑ, ɖɌɖ ɜɑəɞɏɑəɚɏɜɌɠɔɔ 

ɏɜɟɐəɚɕ ɖɗɑɞɖɔ, ɞɌɖ ɔ ȶȾ [24]. 

Ȯ ɄɎɑɕɢɌɜɔɔ ɜɑɤɑəɔɑ ɚ ɛɜɚɎɑɐɑəɔɔ ȶȾ 

ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ ɐɚɗɒəɚ ɛɜɔəɔɘɌɞɨɝɫ 

ɞɚɗɨɖɚ ɗɑɣɌɥɔɘɔ ɎɜɌɣɌɘɔ ɛɌɢɔɑəɞɌ, əɌɛɜɔɘɑɜ, 

Ɏ ɝɗɟɣɌɑ ɖɗɔəɔɣɑɝɖɚɏɚ ɟɡɟɐɤɑəɔɫ. ȶɜɚɘɑ ɞɚɏɚ, 

ȶȾ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ ɘɚɒɑɞ ɍɧɞɨ ɔɝɛɚɗɨ-

ɓɚɎɌəɌ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɚɞɜɔɢɌɞɑɗɨəɧɘ ɞɑɝɞɚɘ 

Ȼɂȼ, əɚ ɝ ɝɚɡɜɌəɫɪɥɔɘɝɫ ɖɗɔəɔɣɑɝɖɔɘ ɛɚɐɚ-

ɓɜɑəɔɑɘ əɌ ɛəɑɎɘɚəɔɪ COVID-19 [25].  

Ȼɜɔɘɑəɑəɔɫ ɘɑɞɚɐɚɎ ɗɟɣɑɎɚɕ ɐɔɌɏəɚ-

ɝɞɔɖɔ Ɏ ɞɌɖɞɔɖɑ Ɏɑɐɑəɔɫ ɛɌɢɔɑəɞɚɎ ɝ COVID-

19 Ɏ ȶɔɞɌɑ. 

 ȽɟɥɑɝɞɎɟɪɞ ɛɜɚɝɞɜɌəɝɞɎɑəəɧɑ ɔ Ɏɜɑ-

ɘɑəəɧɑ ɓɌɖɚəɚɘɑɜəɚɝɞɔ ɛɌəɐɑɘɔɔ COVID-19  Ɏ  
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ȼɔɝ. 4 (Fig. 4) 

ȼɔɝ. 4.     ȰɔɌɏɜɌɘɘɌ.  

ȻɚɐɞɎɑɜɒɐɑəəɧɑ ɝɗɟɣɌɔ ɓɌɜɌɒɑəɔɫ, ɎɧɓɐɚɜɚɎɗɑəɔɫ ɔ ɝɘɑɜɞɔ ɚɞ COVID-19 Ɏ ȱɎɜɚɛɑɕɝɖɚɘ ɜɑɏɔɚəɑ [1]. 

Fig. 4.   Diagram .  

Confirmed cases of infection, rec overy and death from COVID -19 in the Europe [1].  

 

ȼɔɝ. 5 (Fig. 5) 

ȼɔɝ. 5.     ȰɔɌɏɜɌɘɘɌ.  

ȻɚɐɞɎɑɜɒɐɑəəɧɑ ɝɗɟɣɌɔ ɓɌɜɌɒɑəɔɫ, ɎɧɓɐɚɜɚɎɗɑəɔɫ ɔ ɝɘɑɜɞɔ ɚɞ COVID-19 Ɏ ȱɎɜɚɛɑɕɝɖɚɘ ɜɑɏɔɚəɑ [1]. 

Fig. 5.   Diagram .  

Confirmed cases of infection, recovery and death  from COVID -19 in the Europe [1].  
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ȼɔɝ. 6 (Fig. 6) 

ȼɔɝ. 6.     ȰɔɌɏɜɌɘɘɌ.  

ȻɚɐɞɎɑɜɒɐɑəəɧɑ ɝɗɟɣɌɔ ɓɌɜɌɒɑəɔɫ ɔ ɝɘɑɜɞɔ ɚɞ COVID-19 Ɏ ȶɔɞɌɑ [1]. 

Fig. 6.   Diagram .  

Confirmed cases of infection and death from COVID -19 in China [1].  

 

ȼɔɝ. 7 (Fig. 7) 

ȼɔɝ. 7.     ȰɔɌɏɜɌɘɘɌ.  

ȶɚɗɔɣɑɝɞɎɚ ɛɚɐɞɎɑɜɒɐɑəəɧɡ ɝɗɟɣɌɑɎ COVID-19 Ɏ ȶɔɞɌɑ ɛɚ ɐɌɞɌɘ [1]. 

Fig. 7.   Diagram .  

The number of confirmed COVID -19 cases in China by date [1].  
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ȶɔɞɌɑ. ȹɌ ɜɌəəɔɡ ɝɞɌɐɔɫɡ ɛɌəɐɑɘɔɔ COVID-19 

ɍɚɗɑɓəɨ ɜɑɓɖɚ ɜɌɝɛɜɚɝɞɜɌəɔɗɌɝɨ ɔɓ ɜɑɏɔɚəɌ Ɏ 

ɜɑɏɔɚə Ɏ ȶɔɞɌɑ [26]. Ȼɜɔ ɝɞɜɚɏɚɘ ɝɚɍɗɪɐɑəɔɔ  

ɘɑɜ ɛɜɚɠɔɗɌɖɞɔɖɔ ɔ ɖɚəɞɜɚɗɫ Ɏ ȶɔɞɌɑ əɌɍɗɪ-

ɐɌɗɚɝɨ ɍɧɝɞɜɚɑ ɝəɔɒɑəɔɑ ɣɔɝɗɌ əɚɎɧɡ ɝɗɟɣɌɑɎ 

ɖɚɜɚəɌɎɔɜɟɝəɚɕ ɔəɠɑɖɢɔɔ, ɚɐəɌɖɚ ɝɔɞɟɌɢɔɫ 

Ɏɝɑ ɑɥɑ ɚɝɞɌɑɞɝɫ ɝɑɜɨɑɓəɚɕ (ȼɔɝ. 6, 7).  

ȽɞɌəɐɌɜɞəɧɘ ɘɑɞɚɐɚɘ ɖɗɔəɔɣɑɝɖɚɕ ɐɔɌ-

ɏəɚɝɞɔɖɔ COVID -19 Ɏ ȶɔɞɌɑ ɫɎɗɫɪɞɝɫ Ȼɂȼ ɔ ȶȾ 

ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ [27]. Ȯ ɝɎɫɓɔ ɝ ɞɑɘ, ɣɞɚ 

ɟ ɍɚɗɨɤɔəɝɞɎɌ ɛɌɢɔɑəɞɚɎ, ɔəɠɔɢɔɜɚɎɌəəɧɡ 

SARS-CoV-2, ɛɜɔ Ɏɧɛɚɗəɑəɔɔ ȶȾ ɍɧɗɌ ɎɧɫɎɗɑ-

əɌ ɡɌɜɌɖɞɑɜəɌɫ ɖɌɜɞɔəɌ ɛɚɜɌɒɑəɔɫ ɗɑɏɖɔɡ, 

ɛɜɚɎɑɐɑəɔɑ ȶȾ əɑɚɍɡɚɐɔɘɚ əɑ ɞɚɗɨɖɚ ɐɗɫ ɜɌə-

əɑɕ ɐɔɌɏəɚɝɞɔɖɔ, əɚ ɔ ɐɗɫ ɚɢɑəɖɔ ɐɔəɌɘɔɖɔ 

ɓɌɍɚɗɑɎɌəɔɫ. ȹɌ ɝɑɏɚɐəɫɤəɔɕ ɐɑəɨ Ɏ ȶɔɞɌɑ ɜɑ-

ɓɟɗɨɞɌɞɧ ȶȾ ɜɑɖɚɘɑəɐɚɎɌəɧ Ɏ ɖɌɣɑɝɞɎɑ ɚɝəɚɎ-

əɚɏɚ ɐɚɖɌɓɌɞɑɗɨɝɞɎɌ ɖɗɔəɔɣɑɝɖɚɏɚ ɐɔɌɏəɚɓɌ 

COVID -19. Ȼɚɝɖɚɗɨɖɟ ɜɑəɞɏɑəɚɏɜɌɠɔɫ ɏɜɟɐəɚɕ 

ɖɗɑɞɖɔ ɘɚɒɑɞ əɑ ɎɧɫɎɔɞɨ ɛɌɞɚɗɚɏɔɪ əɌ ɜɌəəɑɕ 

ɝɞɌɐɔɔ ɓɌɍɚɗɑɎɌəɔɫ, ɚəɌ əɑ ɜɑɖɚɘɑəɐɟɑɞɝɫ Ɏ 

ɖɌɣɑɝɞɎɑ ɘɑɞɚɐɌ ɎɔɓɟɌɗɔɓɌɢɔɔ ɛɑɜɎɚɕ ɗɔəɔɔ 

ɐɗɫ COVID-19 [28].   

ȾɌɖ ɖɌɖ ɝɟɥɑɝɞɎɟɪɞ ɝɗɟɣɌɔ ɗɚɒəɚɛɚɗɚɒɔ-

ɞɑɗɨəɧɡ ɜɑɓɟɗɨɞɌɞɚɎ Ȼɂȼ, ɞɚ Ɏ ȶɔɞɌɑ ɐɚɛɚɗəɔ-

ɞɑɗɨəɚ ɜɑɖɚɘɑəɐɟɪɞ ɛɜɚɎɚɐɔɞɨ ȶȾ ɏɜɟɐəɚɕ 

ɖɗɑɞɖɔ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɛɚɐɚɓɜɑəɔɑɘ əɌ COVID-19 

ɔ ɚɞɜɔɢɌɞɑɗɨəɚɕ ɔɝɡɚɐəɚɕ Ȼɂȼ [29]. 

Ȼɜɔɘɑəɑəɔɫ ɘɑɞɚɐɚɎ ɗɟɣɑɎɚɕ ɐɔɌɏəɚ-

ɝɞɔɖɔ Ɏ ɞɌɖɞɔɖɑ Ɏɑɐɑəɔɫ ɛɌɢɔɑəɞɚɎ ɝ COVID-

19 Ɏ ȼɚɝɝɔɔ. 

 ȻɑɜɎɧɑ ɝɗɟɣɌɔ ɓɌɍɚɗɑɎɌəɔɫ COVID-19 əɌ 

ɞɑɜɜɔɞɚɜɔɔ ȼɚɝɝɔɔ ɍɧɗɔ ɓɌɜɑɏɔɝɞɜɔɜɚɎɌəɧ 31 

ɫəɎɌɜɫ 2020 ɏɚɐɌ: ɚɐɔə Ɏ Ⱦɪɘɑəɔ, Ɍ ɐɜɟɏɚɕ ñ Ɏ 

Ƀɔɞɑ. ȺɍɌ ɓɌɍɚɗɑɎɤɔɡ ɍɧɗɔ ɏɜɌɒɐɌəɌɘɔ ȶɔɞɌɫ. 

Ȼɔɖ ɓɌɍɚɗɑɎɌɑɘɚɝɞɔ COVID-19 Ɏ ȼɚɝɝɔɔ ɍɧɗ 

ɛɜɚɕɐɑə 11 ɘɌɫ, ɖɚɏɐɌ ɣɔɝɗɚ ɎɧɫɎɗɑəəɧɡ ɓɌ 

ɝɟɞɖɔ ɔəɠɔɢɔɜɚɎɌəəɧɡ ɝɚɝɞɌɎɔɗɚ 11 656 ɣɑɗɚ-

Ɏɑɖ, ɚɐəɌɖɚ ɝ ɖɚəɢɌ ɌɎɏɟɝɞɌ, ɖɌɖ ɔ Ɏɚ Ɏɝɑɘ ɘɔ-

ɜɑ, Ɏ ȼɚɝɝɔɔ ɚɞɘɑɣɌɑɞɝɫ ɛɚɎɞɚɜəɚɑ ɓəɌɣɔɞɑɗɨ-

əɚɑ ɟɎɑɗɔɣɑəɔɑ ɖɚɗɔɣɑɝɞɎɌ ɎɧɫɎɗɑəəɧɡ ɝɗɟɣɌɑɎ 

(ȼɔɝ. 8, 9).  

ȿɜɚɎɑəɨ ɝɘɑɜɞəɚɝɞɔ Ɏ ȼɚɝɝɔɔ ɫɎɗɫɑɞɝɫ 

ɚɐəɔɘ ɔɓ ɝɌɘɧɡ əɔɓɖɔɡ Ɏ ɘɔɜɑ ɔ ɝɚɝɞɌɎɗɫɑɞ 

0,9%.  

Ȯ ɝɚɚɞɎɑɞɝɞɎɔɔ ɝ ɘɑɞɚɐɔɣɑɝɖɔɘɔ ɜɑɖɚ-

ɘɑəɐɌɢɔɫɘɔ ȸɔəɔɝɞɑɜɝɞɎɌ ɓɐɜɌɎɚɚɡɜɌəɑəɔɫ 

ɝɞɌəɐɌɜɞəɌɫ ɜɑəɞɏɑəɚɏɜɌɠɔɫ ɔɘɑɑɞ əɔɓɖɟɪ 

ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ Ɏ  ɎɧɫɎɗɑəɔɔ əɌɣɌɗɨəɧɡ ɔɓ-

ɘɑəɑəɔɕ ɎɛɑɜɎɧɑ ɐəɔ ɓɌɍɚɗɑɎɌəɔɫ ɔ əɑ ɘɚɒɑɞ 

ɛɜɔɘɑəɫɞɨɝɫ ɐɗɫ ɜɌəəɑɕ ɐɔɌɏəɚɝɞɔɖɔ. ȼɑəɞɏɑ-

əɚɏɜɌɠɔɫ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɛɑɜɑɐɎɔɒəɧɡ (ɛɌ-

ɗɌɞəɧɡ) ɌɛɛɌɜɌɞɚɎ ɫɎɗɫɑɞɝɫ ɚɝəɚɎəɧɘ ɘɑɞɚɐɚɘ 

ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɛɌɞɚɗɚɏɔɔ ɚɜɏɌəɚɎ ɏɜɟɐ-

əɚɕ ɖɗɑɞɖɔ ɞɚɗɨɖɚ Ɏ ɚɞɐɑɗɑəɔɫɡ ɜɑɌəɔɘɌɢɔɔ ɔ 

ɔəɞɑəɝɔɎəɚɕ ɞɑɜɌɛɔɔ.  

Ȼɜɔɘɑəɑəɔɑ ȶȾ ɢɑɗɑɝɚɚɍɜɌɓəɚ ɐɗɫ ɛɑɜ-

Ɏɔɣəɚɕ ɚɢɑəɖɔ ɝɚɝɞɚɫəɔɫ Ⱥȯȶ ɟ ɛɌɢɔɑəɞɚɎ ɝ 

ɞɫɒɑɗɧɘɔ ɛɜɚɏɜɑɝɝɔɜɟɪɥɔɘɔ ɠɚɜɘɌɘɔ ɓɌɍɚ-

ɗɑɎɌəɔɫ, Ɍ ɞɌɖɒɑ ɐɗɫ ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɕ ɐɔɌ-

ɏəɚɝɞɔɖɔ ɎɧɫɎɗɑəəɧɡ ɔɓɘɑəɑəɔɕ ɔ ɚɢɑəɖɔ ɐɔ-

əɌɘɔɖɔ ɛɜɚɢɑɝɝɌ. ȶȾ ɛɚɓɎɚɗɫɑɞ ɎɧɫɎɔɞɨ ɡɌɜɌɖ-

ɞɑɜəɧɑ ɔɓɘɑəɑəɔɫ Ɏ ɗɑɏɖɔɡ ɟ ɛɌɢɔɑəɞɚɎ ɝ 

COVIDΆ19 ɑɥɑ ɐɚ ɛɚɫɎɗɑəɔɫ ɜɑɓɟɗɨɞɌɞɚɎ Ȼɂȼ ɔ 

ɚɢɑəɔɞɨ ɜɌɝɛɜɚɝɞɜɌəɑəəɚɝɞɨ ɛɌɞɚɗɚɏɔɣɑɝɖɚɏɚ 

ɛɜɚɢɑɝɝɌ. Ƚ ɩɞɚɕ ɢɑɗɨɪ ɍɧɗɌ ɛɜɑɐɗɚɒɑəɌ ɖɗɌɝ-

ɝɔɠɔɖɌɢɔɫ  ɛɚɜɌɒɑəɔɫ ɗɑɏɖɔɡ ȶȾ 1/2/3 /4, ɏɐɑ 

ȶȾ 1 ɝɚɚɞɎɑɞɝɞɎɟɑɞ ɛɚɜɌɒɑəɔɪ ɗɑɏɖɔɡ 0-25%, 

ȶȾ 2 ð 25-50%, ȶȾ 3 ð 50 -75%, ȶȾ 4 ð 75-100%.  

Ȯ ɞɚ ɒɑ Ɏɜɑɘɫ, ȶȾ ɎɧɫɎɗɫɑɞ ɔɓɘɑəɑəɔɫ ɗɑɏɖɔɡ ɟ 

ɓəɌɣɔɞɑɗɨəɚɏɚ ɣɔɝɗɌ ɍɑɝɝɔɘɛɞɚɘəɧɡ ɛɌɢɔɑə-

ɞɚɎ, əɑ ɞɜɑɍɟɪɥɔɡ ɏɚɝɛɔɞɌɗɔɓɌɢɔɔ. ȼɑɓɟɗɨɞɌɞɧ 

ȶȾ Ɏ ɩɞɔɡ ɝɗɟɣɌɫɡ əɑ Ɏɗɔɫɪɞ əɌ ɞɌɖɞɔɖɟ ɗɑɣɑ-

əɔɫ ɔ ɛɜɚɏəɚɓ ɓɌɍɚɗɑɎɌəɔɫ ɛɜɔ əɌɗɔɣɔɔ ɗɌɍɚ-

ɜɌɞɚɜəɚɏɚ ɛɚɐɞɎɑɜɒɐɑəɔɫ COVIDΆ19. Ȼɚɩɞɚɘɟ 

ɘɌɝɝɚɎɚɑ ɛɜɔɘɑəɑəɔɑ ȶȾ ɐɗɫ ɝɖɜɔəɔəɏɌ Ɍɝɔɘɛ-

ɞɚɘəɧɡ ɔ ɗɑɏɖɔɡ ɠɚɜɘ ɍɚɗɑɓəɔ əɑ ɜɑɖɚɘɑəɐɟɑɞ-

ɝɫ. 

ȶȾ ɘɚɒɑɞ ɍɧɞɨ ɔɝɝɗɑɐɚɎɌəɔɑɘ çɛɑɜɎɚɕ 

ɗɔəɔɔè Ɏ ɞɑɡ ɘɑɐɔɢɔəɝɖɔɡ ɚɜɏɌəɔɓɌɢɔ-

ɫɡ/ɞɑɜɜɔɞɚɜɔɫɡ, Ɏ ɖɚɞɚɜɧɡ ɔɘɑɑɞɝɫ ɐɚɝɞɌɞɚɣ-

əɚɑ ɖɚɗɔɣɑɝɞɎɚ ɌɛɛɌɜɌɞɚɎ ɔ ɖɌɐɜɚɎɚɑ ɚɍɑɝɛɑɣɑ-

əɔɑ ɐɗɫ Ɏɧɛɚɗəɑəɔɫ ɞɜɑɍɟɑɘɚɏɚ ɚɍɦɑɘɌ ɔɝɝɗɑ-

ɐɚɎɌəɔɕ ɍɑɓ ɟɥɑɜɍɌ ɐɗɫ ɝɎɚɑɎɜɑɘɑəəɚɕ ɐɔɌɏəɚ-

ɝɞɔɖɔ ɐɜɟɏɔɡ ɍɚɗɑɓəɑɕ. ȮəɟɞɜɔɎɑəəɚɑ ɖɚəɞɜɌ-

ɝɞɔɜɚɎɌəɔɑ ɛɜɔ ȶȾ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɔɓɎɑɝɞ-

əɚɕ/ɛɜɑɐɛɚɗɌɏɌɑɘɚɕ Ɏɔɜɟɝəɚɕ COVIDΆ19 ɛəɑɎ-

ɘɚəɔɑɕ ɛɜɚɎɚɐɔɞɝɫ ɛɜɔ ɛɚɐɚɓɜɑəɔɔ əɌ ɓɌɍɚɗɑ-

ɎɌəɔɫ ɔ ɛɌɞɚɗɚɏɔɣɑɝɖɔɑ ɝɚɝɞɚɫəɔɫ, ɐɔɌɏəɚɝɞɔ-

ɖɌ ɖɚɞɚɜɧɡ əɑɎɚɓɘɚɒəɌ ɍɑɓ ɔɝɛɚɗɨɓɚɎɌəɔɫ ɖɚə-

ɞɜɌɝɞəɧɡ ɝɜɑɐɝɞɎ (ȾɉȷȬ, ɚəɖɚɗɚɏɔɣɑɝɖɔɑ ɓɌɍɚ-

ɗɑɎɌəɔɫ ɐɜ.). ȮəɑɓɌɛəɧɕ ɜɚɝɞ ɖɚəɢɑəɞɜɌɢɔɔ 

ȰΆɐɔɘɑɜɌ Ɏ ɌəɌɗɔɓɌɡ ɖɜɚɎɔ ɔ ɖɗɔəɔɣɑɝɖɚɑ ɛɚ-

ɐɚɓɜɑəɔɑ əɌ ȾɉȷȬ ɫɎɗɫɪɞɝɫ ɎɌɒəɧɘɔ ɖɜɔɞɑɜɔ-

ɫɘɔ ɐɗɫ Ɏɧɛɚɗəɑəɔɫ ȶȾΆɌəɏɔɚɛɟɗɨɘɚəɚɏɜɌɠɔɔ 

ɛɜɔ ɟɝɗɚɎɔɔ, ɣɞɚ ɑɑ ɛɚɗɚɒɔɞɑɗɨəɧɕ ɜɑɓɟɗɨɞɌɞ 

ɘɚɒɑɞ ɚɖɌɓɌɞɨ Ɏɗɔɫəɔɑ əɌ ɗɑɣɑəɔɑ ɔ Ɏɑɐɑəɔɑ 

ɛɌɢɔɑəɞɌ. 

ȿȳȴ ɗɑɏɖɔɡ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɛɜɑɐɛɚɗɌɏɌɑ-

ɘɚɕ/ɔɓɎɑɝɞəɚɕ COVIDΆ19 ɛəɑɎɘɚəɔɑɕ ɫɎɗɫɑɞɝɫ 

ɐɚɛɚɗəɔɞɑɗɨəɧɘ ɘɑɞɚɐɚɘ ɎɔɓɟɌɗɔɓɌɢɔɔ, ɖɚɞɚ-

ɜɧɕ əɑ ɓɌɘɑəɫɑɞ ɔ əɑ ɔɝɖɗɪɣɌɑɞ ɛɜɚɎɑɐɑəɔɑ 

ɜɑəɞɏɑəɚɏɜɌɠɔɔ ɔ ȶȾ. Ȼɜɔ ɝɚɍɗɪɐɑəɔɔ ɛɜɌ-

Ɏɔɗɨəɚɕ ɘɑɞɚɐɔɖɔ, Ɏɧɍɚɜɑ ɛɜɌɎɔɗɨəɧɡ ɛɚɖɌɓɌ-

əɔɕ ɔ əɌɗɔɣɔɔ ɛɚɐɏɚɞɚɎɗɑəəɚɏɚ ɎɜɌɣɑɍəɚɏɚ 

ɛɑɜɝɚəɌɗɌ ɩɞɚ ɔɝɝɗɑɐɚɎɌəɔɑ ɚɞɗɔɣɌɑɞɝɫ Ɏɧɝɚ-

ɖɚɕ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨɪ Ɏ ɎɧɫɎɗɑəɔɔ ɔəɞɑɜɝɞɔ-

ɢɔɌɗɨəɧɡ ɔɓɘɑəɑəɔɕ ɔ ɖɚəɝɚɗɔɐɌɢɔɕ Ɏ ɗɑɏɚɣ-

əɚɕ ɞɖɌəɔ, əɚ ɞɚɗɨɖɚ ɛɜɔ ɝɟɍɛɗɑɎɜɌɗɨəɚɘ ɔɡ 

ɜɌɝɛɚɗɚɒɑəɔɔ. ȰɌəəɧɑ ȿȳȴ əɑ ɛɚɓɎɚɗɫɪɞ ɚɐəɚ-

ɓəɌɣəɚ ɚɛɜɑɐɑɗɔɞɨ ɛɜɔɣɔəɟ ɎɚɓəɔɖəɚɎɑəɔɫ 

ɔ/ɔɗɔ ɐɑɕɝɞɎɔɞɑɗɨəɟɪ ɜɌɝɛɜɚɝɞɜɌəɑəəɚɝɞɨ ɔɓ-

ɘɑəɑəɔɕ Ɏ ɗɑɏɚɣəɚɕ ɞɖɌəɔ. Ƚɗɑɐɟɑɞ ɟɣɔɞɧɎɌɞɨ, 

ɣɞɚ ȿȳȴ əɑ ɫɎɗɫɑɞɝɫ ɝɞɌəɐɌɜɞəɚɕ ɛɜɚɢɑɐɟɜɚɕ Ɏ 

ɐɔɌɏəɚɝɞɔɖɑ ɛəɑɎɘɚəɔɕ, ɚəɚ əɑ Ɏɖɗɪɣɑəɚ Ɏ 

ɖɗɔəɔɣɑɝɖɔɑ ɜɑɖɚɘɑəɐɌɢɔɔ ɔ ɝɞɌəɐɌɜɞɧ ɚɖɌɓɌ-

əɔɫ ɘɑɐɔɢɔəɝɖɚɕ ɛɚɘɚɥɔ ɛɚ ɐɔɌɏəɚɝɞɔɖɑ ɔ ɗɑ-

ɣɑəɔɪ Ɏəɑɍɚɗɨəɔɣəɚɕ ɛəɑɎɘɚəɔɔ. Ȯ ɝɎɫɓɔ ɝ 

ɩɞɔɘ ɔɝɝɗɑɐɚɎɌəɔɕ Ɏ ɓəɌɣɔɞɑɗɨəɚɕ ɝɞɑɛɑəɔ ɓɌ-

Ɏɔɝɔɞ ɚɞ  ɔɘɑɪɥɑɏɚɝɫ  ɚɛɧɞɌ  ɔ  ɖɎɌɗɔɠɔɖɌɢɔɔ  
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ȼɔɝ. 8 (Fig. 8) 

ȼɔɝ. 8.     ȰɔɌɏɜɌɘɘɌ.  

ȻɚɐɞɎɑɜɒɐɑəəɧɑ ɝɗɟɣɌɔ ɓɌɜɌɒɑəɔɫ ɔ ɝɘɑɜɞɔ ɚɞ COVID-19 Ɏ ȼɚɝɝɔɔ [1]. 

Fig. 8.   Diagram .  

Confirmed  cases of infection and death from COVID -19 in Russia [1].  

 

ȼɔɝ. 9 (Fig. 9) 

ȼɔɝ. 9.     ȰɔɌɏɜɌɘɘɌ.  

ȶɚɗɔɣɑɝɞɎɚ ɛɚɐɞɎɑɜɒɐɑəəɧɡ ɝɗɟɣɌɑɎ COVID-19 Ɏ ȼɚɝɝɔɔ ɛɚ ɐɌɞɌɘ [1]. 

Fig. 9.   Diagram .  

The number of confirmed COVID -19 cases in Russia by date [1].  
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ɎɜɌɣɌ, ɛɜɚɎɚɐɫɥɑɏɚ ɔɝɝɗɑɐɚɎɌəɔɑ [30].  

Ȯ ȽɑɣɑəɚɎɝɖɚɘ ȿəɔɎɑɜɝɔɞɑɞɑ ɍɧɗ ɜɌɓɜɌ-

ɍɚɞɌə ɛɜɚɞɚɖɚɗ ȶȾ, ɟɣɔɞɧɎɌɪɥɔɕ ɗɚɖɌɗɔɓɌɢɔɪ 

ɛɚɜɌɒɑəɔɫ; ɖɚɗɔɣɑɝɞɎɚ ɚɣɌɏɚɎ ɟɛɗɚɞəɑəɔɫ ɗɑ-

ɏɚɣəɚɕ ɞɖɌəɔ ɛɚ ɞɔɛɟ ɘɌɞɚɎɚɏɚ ɝɞɑɖɗɌ ɍɑɓ ɖɚə-

ɝɚɗɔɐɌɢɔɔ/ɝ ɖɚəɝɚɗɔɐɌɢɔɑɕ/ɖɚəɝɚɗɔɐɌɢɔɑɕ ɍɑɓ 

çɘɌɞɚɎɚɏɚ ɝɞɑɖɗɌè; əɌɗɔɣɔɑ ɛɑɜɔɗɚɍɟɗɫɜəɧɡ 

ɟɛɗɚɞəɑəɔɕ; ɟɞɚɗɥɑəɔɑ ɛɗɑɎɜɧ; ɛɗɑɎɜɌɗɨəɧɕ 

ɩɖɝɝɟɐɌɞ; ɟɎɑɗɔɣɑəɔɑ ɗɔɘɠɌɞɔɣɑɝɖɔɡ ɟɓɗɚɎ ɝɜɑ-

ɐɚɝɞɑəɔɫ; ɟɞɚɗɥɑəɔɑ ɘɑɒɐɚɗɨɖɚɎɚɏɚ ɔəɞɑɜɝɞɔ-

ɢɔɫ ɛɚ ɞɔɛɟ çɍɟɗɧɒəɚɕ ɘɚɝɞɚɎɚɕè; ɝɔɘɛɞɚɘ 

çɐɑɜɑɎɌ Ɏ ɛɚɣɖɌɡè; ɝɔɘɛɞɚɘ çɎɚɓɐɟɤəɚɕ ɍɜɚəɡɚ-

ɏɜɌɘɘɧè; ɟɞɚɗɥɑəɔɑ ɝɚɝɟɐɚɎ Ɏəɟɞɜɔ ɛɚɜɌɒɑə-

əɚɏɚ ɟɣɌɝɞɖɌ; ɍɌɗɗ ȶȾ1/2/3/4. Ȯɝɑ ɛɌɢɔɑəɞɧ 

ɍɧɗɔ ɜɌɓɐɑɗɑəɧ əɌ 6 ɏɜɟɛɛ: ɛɚɝɞɟɛɌɪɥɔɑ Ɏ 

ɖɗɔəɔɖɔ ɔəɠɑɖɢɔɚəəɚɏɚ ɛɜɚɠɔɗɫ ɝ ɛɚɗɚɒɔ-

ɞɑɗɨəɧɘ ɞɑɝɞɚɘ əɌ COVID-19; ɝ ɚɞɜɔɢɌɞɑɗɨəɧɘ 

ɞɑɝɞɚɘ əɌ COVID-19, əɚ ɝ ɖɗɔəɔɣɑɝɖɔɘɔ ɝɔɘɛ-

ɞɚɘɌɘɔ ɎɚɝɛɌɗɔɞɑɗɨəɚɏɚ ɛɜɚɢɑɝɝɌ Ɏ ɗɑɏɖɔɡ; ɛɌ-

ɢɔɑəɞɧ, ɛɜɚɡɚɐɫɥɔɑ ɖɚəɞɜɚɗɨəɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ 

Ɏ ɢɑɗɫɡ ɚɢɑəɖɔ ɩɠɠɑɖɞɔɎəɚɝɞɔ ɗɑɣɑəɔɫ, ɗɔɍɚ Ɏ 

ɝɗɟɣɌɑ ɖɗɔəɔɣɑɝɖɚɕ əɑɚɍɡɚɐɔɘɚɝɞɔ; Ɏɧɛɔɝɧ-

ɎɌɪɥɔɑɝɫ ɔɓ ɖɗɔəɔɖɔ ɔəɠɑɖɢɔɚəəɚɏɚ ɛɜɚɠɔɗɫ; 

ɌɘɍɟɗɌɞɚɜəɧɑ ɛɌɢɔɑəɞɧ ɝ/ɍɑɓ ɖɗɔəɔɣɑɝɖɔɡ 

ɛɜɔɓəɌɖɚɎ ɓɌɍɚɗɑɎɌəɔɕ ɗɑɏɖɔɡ ɛɜɔ ɏɚɝɛɔɞɌɗɔ-

ɓɌɢɔɔ Ɏ ɖɗɔəɔɖɔ əɑ ɔəɠɑɖɢɔɚəəɚɏɚ ɛɜɚɠɔɗɫ; 

ɌɘɍɟɗɌɞɚɜəɧɑ ɛɌɢɔɑəɞɧ, ɛɑɜɑəɑɝɤɔɑ COVID-

19, ɛɜɚɡɚɐɫɥɔɑ ɚɞɝɜɚɣɑəəɚɑ ɚɍɝɗɑɐɚɎɌəɔɑ.  

ȶɚəɞɜɚɗɨəɧɑ ɔɝɝɗɑɐɚɎɌəɔɫ ɛɌɢɔɑəɞɚɎ ɒɑɗɌ-

ɞɑɗɨəɚ Ɏɧɛɚɗəɫɞɨ əɌ 3-4,  7 -8 ɐəɔ  (ɗɔɍɚ ɛɚ 

ɖɗɔəɔɣɑɝɖɚɕ əɑɚɍɡɚɐɔɘɚɝɞɔ) ɔ Ɏ ɐɑəɨ Ɏɧɛɔɝɖɔ 

ɔɓ ɝɞɌɢɔɚəɌɜɌ. ȺɍɝɟɒɐɌɪɞɝɫ Ɏɚɛɜɚɝɧ ɛɜɚɎɑɐɑ-

əɔɫ ɖɚəɞɜɚɗɨəɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ əɌ 6-9 ɔɗɔ 12 

ɘɑɝɫɢ ɛɚɝɗɑ ɎɧɓɐɚɜɚɎɗɑəɔɫ [31]. 

ȳɌɖɗɪɣɑəɔɑ. 

ȹɑɝɘɚɞɜɫ əɌ ɜɌɓɗɔɣɔɫ Ɏ ɞɌɖɞɔɖɑ ɛɜɔɘɑ-

əɑəɔɫ ɘɑɞɚɐɚɎ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɛɜɔ Ɏɑɐɑ-

əɔɔ ɛɌɢɔɑəɞɚɎ ɝ əɚɎɚɕ ɖɚɜɚəɌɎɔɜɟɝəɚɕ ɔə-

ɠɑɖɢɔɑɕ COVID-19, ɜɑəɞɏɑəɚɎɝɖɔɑ ɘɑɞɚɐɧ ɔɝ-

ɝɗɑɐɚɎɌəɔɫ, Ɏ ɞɚɘ ɣɔɝɗɑ ȶȾ, ɔɏɜɌɪɞ ɎɌɒəɟɪ 

ɜɚɗɨ Ɏ ɐɔɌɏəɚɝɞɔɖɑ COVID-19 Ɏ ɜɌɓəɧɡ ɝɞɜɌəɌɡ 

ɘɔɜɌ. ȰɌəəɧɑ ɘɑɞɚɐɧ ɛɚɓɎɚɗɫɪɞ ɚɛɜɑɐɑɗɫɞɨ 

ɝɞɑɛɑəɨ ɛɚɜɌɒɑəɔɫ ɗɑɏɖɔɡ, ɛɜɚɎɚɐɔɞɨ ɘɚəɔɞɚ-

ɜɔəɏ ɞɑɣɑəɔɫ COVID-19 - ɌɝɝɚɢɔɔɜɚɎɌəəɧɡ 

ɛəɑɎɘɚəɔɕ ɔ ɚɢɑəɔɎɌɞɨ Ɏɚɓɘɚɒəɧɑ ɚɝɗɚɒəɑəɔɫ 

ɞɑɣɑəɔɫ ɓɌɍɚɗɑɎɌəɔɫ. ȭɚɗɨɤɔəɝɞɎɚ əɌɢɔɚəɌɗɨ-

əɧɡ ɔ ɘɑɒɐɟəɌɜɚɐəɧɡ ɚɜɏɌəɔɓɌɢɔɕ əɑ ɜɑɖɚ-

ɘɑəɐɟɪɞ ɜɟɞɔəəɚɑ ɔɝɛɚɗɨɓɚɎɌəɔɑ ɜɑəɞɏɑəɚɎ-

ɝɖɔɡ ɘɑɞɚɐɚɎ ɐɗɫ ɐɔɌɏəɚɝɞɔɖɔ ɛəɑɎɘɚəɔɔ 

COVID -19 ɟ ɛɌɢɔɑəɞɚɎ ɝ ɍɑɝɝɔɘɛɞɚɘəɧɘ ɔ ɗɑɏ-

ɖɔɘ ɞɑɣɑəɔɑɘ ɓɌɍɚɗɑɎɌəɔɫ; ɚɐəɌɖɚ ɛɜɔɓəɌɪɞ 

əɑɚɍɡɚɐɔɘɚɝɞɨ ɔɡ ɛɜɔɘɑəɑəɔɫ ɟ ɛɌɢɔɑəɞɚɎ ɝ 

ɟɘɑɜɑəəɧɘ ɔ ɞɫɒɑɗɧɘ ɞɑɣɑəɔɑɘ ɓɌɍɚɗɑɎɌəɔɫ, 

ɟɡɟɐɤɑəɔɑɘ ɜɑɝɛɔɜɌɞɚɜəɚɏɚ ɝɞɌɞɟɝɌ ɔɗɔ ɛɚɐɚ-

ɓɜɑəɔɑɘ əɌ əɌɗɔɣɔɑ ɚɝɗɚɒəɑəɔɕ.   

ȴɝɞɚɣəɔɖ ɠɔəɌəɝɔɜɚɎɌəɔɫ ɔ  ɖɚəɠɗɔɖɞ 

ɔəɞɑɜɑɝɚɎ. 

ȬɎɞɚɜɧ ɐɌəəɚɕ ɝɞɌɞɨɔ ɛɚɐɞɎɑɜɐɔɗɔ ɚɞɝɟɞ-

ɝɞɎɔɑ ɠɔəɌəɝɚɎɚɕ ɛɚɐɐɑɜɒɖɔ ɔɝɝɗɑɐɚɎɌəɔɫ ɔ 

ɖɚəɠɗɔɖɞɌ ɔəɞɑɜɑɝɚɎ, ɚ ɖɚɞɚɜɧɡ əɑɚɍɡɚɐɔɘɚ 

ɝɚɚɍɥɔɞɨ.
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2020 -10 -2-8-13.
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ȶȺȸȻɈɊȾȱȼȹȺ-ȾȺȸȺȯȼȬɀȴɃȱȽȶȴȱ ȬȽȻȱȶȾɇ ȰȴȬȯȹȺȽȾȴȶȴ  

ȻȼȴȽȺȱȰȴȹȱȹȴɋ ȮȾȺȼȴɃȹȺȵ ȭȬȶȾȱȼȴȬȷɈȹȺȵ ȻȹȱȮȸȺȹȴȴ ȿ ȻȬɂȴȱȹȾȺȮ 

Ƚ ȹȺȮȺȵ ȶȺȼȺȹȬȮȴȼȿȽȹȺȵ ȴȹɀȱȶɂȴȱȵ (COVID-19) 

 

ȬɍɚɎɔɣ Ɋ.Ȭ.1,2, ȭɜɚəɚɎ Ⱥ.Ɋ.1, ȯɟɝɌɜɚɎ Ȯ.ȯ.1, Ⱦɑɛɗɧɡ ȭ.Ȭ.1,  

ȶɌɘɧɤɚɎɌ Ȱ.Ȭ.1, ȽɚɗɚɘɌəəɔɖɚɎ Ȯ.ȸ.1 

 
ɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. ȼɌɓɜɌɍɚɞɌɞɨ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɑ ɖɚɘɛɨɪɞɑɜəɚ-

ɞɚɘɚɏɜɌɠɔɣɑɝɖɔɑ ɖɜɔɞɑɜɔɔ ɐɗɫ ɜɌəəɑɕ ɔɐɑəɞɔɠɔɖɌɢɔɔ ɛɜɔɝɚɑɐɔəɑəɔɫ Ɏɞɚ-

ɜɔɣəɚɕ ɍɌɖɞɑɜɔɌɗɨəɚɕ ɛəɑɎɘɚəɔɔ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɛɚɜɌɒɑəɔɑɘ ɗɑɏɖɔɡ ɛɜɔ əɚ-

Ɏɚɕ ɖɚɜɚəɌɎɔɜɟɝəɚɕ ɔəɠɑɖɢɔɔ, ɣɞɚɍɧ ɚɍɑɝɛɑɣɔɞɨ ɝɎɚɑɎɜɑɘɑəəɚɑ ɎɧɫɎɗɑəɔɑ 

ɔ ɗɑɣɑəɔɑ ɍɌɖɞɑɜɔɌɗɨəɧɡ ɗɑɏɚɣəɧɡ ɚɝɗɚɒəɑəɔɕ ɛɜɔ COVID-19.  

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. ȴɝɝɗɑɐɚɎɌəɔɑ ɛɜɑɐɝɞɌɎɗɫɑɞ ɝɚɍɚɕ ɜɑɞɜɚɝɛɑɖɞɔɎəɚɑ ɖɚ-

ɏɚɜɞəɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ, Ɏɧɛɚɗəɑəəɚɑ əɌ ɏɜɟɛɛɑ ɍɚɗɨəɧɡ (n=58), ɛɜɚɡɚɐɔɎɤɔɡ ɗɑɣɑəɔɑ Ɏ 

ȹȸɁɂ ɔɘɑəɔ ȹ.ȴ. ȻɔɜɚɏɚɎɌ Ɏ ɛɑɜɔɚɐ ɝ 01.03.2020 ɏ. ɛɚ 15.06.2020 ɏ. ɛɚ ɛɚɎɚɐɟ əɚɎɚɕ 

ɖɚɜɚəɌɎɔɜɟɝəɚɕ ɔəɠɑɖɢɔɔ. ȴɝɡɚɐɫ ɔɓ ɖɗɔəɔɖɚ-ɗɌɍɚɜɌɞɚɜəɧɡ ɐɌəəɧɡ, ɍɧɗɌ ɎɧɐɑɗɑəɌ 

ɏɜɟɛɛɌ ɛɌɢɔɑəɞɚɎ (n=26) ɝ ɛɚɐɚɓɜɑəɔɑɘ əɌ ɛɜɔɝɚɑɐɔəɑəɔɑ ɍɌɖɞɑɜɔɌɗɨəɚɕ ɔəɠɑɖɢɔɔ. 

Ȱɗɫ ɐɌəəɚɕ ɏɜɟɛɛɧ, Ɏ ɝɜɌɎəɑəɔɔ ɝ ɏɜɟɛɛɚɕ ɛɌɢɔɑəɞɚɎ ɝ çəɑɚɝɗɚɒəɑəəɧɘɔè Ɏɔɜɟɝəɧɘɔ 

ɛəɑɎɘɚəɔɫɘɔ (n=32), ɍɧɗɔ ɝɠɚɜɘɟɗɔɜɚɎɌəɧ ɔ ɛɜɚɌəɌɗɔɓɔɜɚɎɌəɧ ɖɚɘɛɨɪɞɑɜəɚ-

ɞɚɘɚɏɜɌɠɔɣɑɝɖɔɑ ɛɜɔɓəɌɖɔ ɝ ɛɚɝɗɑɐɟɪɥɔɘ ɝɞɌɞɔɝɞɔɣɑɝɖɔɘ ɌəɌɗɔɓɚɘ. 

ȼɑɓɟɗɨɞɌɞɧ. ȹɌɔɍɚɗɑɑ ɔəɠɚɜɘɌɞɔɎəɧɘɔ ȶȾ-ɛɜɔɓəɌɖɌɘɔ ɛɜɔɝɚɑɐɔəɔɎɤɑɕɝɫ 

Ɏɞɚɜɔɣəɚɕ ɍɌɖɞɑɜɔɌɗɨəɚɕ ɛəɑɎɘɚəɔɔ Ɏ əɌɤɑɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɫɎɗɫɗɔɝɨ: ɟɣɌɝɞɖɔ ɖɚəɝɚ-

ɗɔɐɌɢɔɔ, ɝɚɚɞɎɑɞɝɞɎɟɪɥɔɑ ɝɑɏɘɑəɞɌɜəɚɘɟ ɝɞɜɚɑəɔɪ ɗɑɏɖɔɡ; ɏɜɌəɔɢɌ ɖɚəɝɚɗɔɐɌɢɔɔ, 

ɛɜɚɡɚɐɫɥɌɫ ɛɚ ɘɑɒɐɚɗɑɎɚɕ ɛɗɑɎɜɑ; ɖɚəɝɚɗɔɐɌɢɔɫ, ɎɚɓəɔɖɌɪɥɌɫ əɌ ɠɚəɑ əɑɔɓɘɑəɑə-

əɚɕ ɛɌɜɑəɡɔɘɧ Ɏ ɞɑɣɑəɔɑ ɛɚɝɗɑɐəɔɡ 5-7 ɐəɑɕ, Ɍ ɞɌɖɒɑ ɝɔɘɛɞɚɘ Ɏɚɓɐɟɤəɚɕ ɍɜɚəɡɚ-

ɏɜɌɘɘɧ, ɛɜɔ ɖɚɞɚɜɚɘ ɍɜɚəɡɔ ɛɜɚɝɗɑɒɔɎɌɪɞɝɫ ɗɔəɑɕəɧɘɔ Ɏɚɓɐɟɤəɧɘɔ ɝɞɜɟɖɞɟɜɌɘɔ ɚɞ 

ɢɑəɞɜɌɗɨəɧɡ ɐɚ ɛɑɜɔɠɑɜɔɣɑɝɖɔɡ ɚɞɐɑɗɚɎ. 

ȳɌɖɗɪɣɑəɔɑ. ȶɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ ɘɚɒɑɞ ɍɧɞɨ ɩɠɠɑɖɞɔɎəɚ ɔɝɛɚɗɨɓɚɎɌəɌ 

əɌɜɫɐɟ ɝ ɖɗɔəɔɖɚ-ɗɌɍɚɜɌɞɚɜəɧɘɔ ɛɚɖɌɓɌɞɑɗɫɘɔ ɐɗɫ ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɕ ɐɔɌɏəɚɝɞɔɖɔ 

ɔɝɞɔəəɚ Ɏɔɜɟɝəɚɕ COVID-19 ɛəɑɎɘɚəɔɔ ɔ ɛɜɔɝɚɑɐɔəɔɎɤɑɕɝɫ ɍɌɖɞɑɜɔɌɗɨəɚɕ ɔəɠɑɖ-

ɢɔɔ.. 

 

ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: əɚɎɌɫ ɖɚɜɚəɌɎɔɜɟɝəɌɫ ɔəɠɑɖɢɔɫ, COVID-19, ɖɚɘɛɨɪɞɑɜəɌɫ 

ɞɚɘɚɏɜɌɠɔɫ, ɎɞɚɜɔɣəɌɫ ɍɌɖɞɑɜɔɌɗɨəɌɫ ɛəɑɎɘɚəɔɫ. 

 

ȶɚəɞɌɖɞəɧɕ ɌɎɞɚɜ: ȬɍɚɎɔɣ Ɋ.Ȭ., ȱmail: abovich@mail.ru  

 

Ȱɗɫ ɢɔɞɔɜɚɎɌəɔɫ: ȬɍɚɎɔɣ Ɋ.Ȭ., ȭɜɚəɚɎ Ⱥ.Ɋ., ȯɟɝɌɜɚɎ Ȯ.ȯ., Ⱦɑɛɗɧɡ ȭ.Ȭ., ȶɌɘɧ-

ɤɚɎɌ Ȱ.Ȭ., ȽɚɗɚɘɌəəɔɖɚɎ Ȯ.ȸ. ȶɚɘɛɨɪɞɑɜəɚ-ɞɚɘɚɏɜɌɠɔɣɑɝɖɔɑ Ɍɝɛɑɖɞɧ ɐɔɌɏəɚɝɞɔɖɔ 

ɛɜɔɝɚɑɐɔəɑəɔɫ Ɏɞɚɜɔɣəɚɕ ɍɌɖɞɑɜɔɌɗɨəɚɕ ɛəɑɎɘɚəɔɔ ɟ ɛɌɢɔɑəɞɚɎ ɝ əɚɎɚɕ ɖɚɜɚəɌɎɔ-

ɜɟɝəɚɕ ɔəɠɑɖɢɔɑɕ (COVID-19). REJR 2020; 10( 4):21-35 . DOI:10.21569/2222 -7415 -2020 -10-

4-21-35 .  
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1- ɀȯȭȿ çȹɌɢɔɚəɌɗɨəɧɕ 

ɘɑɐɔɖɚ-ɡɔɜɟɜɏɔɣɑɝɖɔɕ 

ɂɑəɞɜ ɔɘ. ȹ.ȴ.  

ȻɔɜɚɏɚɎɌè ȸɔəɓɐɜɌɎɌ 

ȼɚɝɝɔɔ.  

ɏ. ȸɚɝɖɎɌ, ȼɚɝɝɔɫ. 

2- ɀȯȬȺȿ ȮȺ çȼɚɝɝɔɕ-

ɝɖɔɕ ȹɌɢɔɚəɌɗɨəɧɕ 

ȴɝɝɗɑɐɚɎɌɞɑɗɨɝɖɔɕ  

ȸɑɐɔɢɔəɝɖɔɕ  

ȿəɔɎɑɜɝɔɞɑɞ ɔɘ. ȹ.ȴ. 

ȻɔɜɚɏɚɎɌè.  

ɏ. ȸɚɝɖɎɌ, ȼɚɝɝɔɫ. 
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BACTERIAL PNEUMONIA COMPLICATING SARS-COV -2: COMPUTED 

 TOMOGRAPHY ASPECTS 

 

Ab ovich Yu.A. 1,2, Bronov O.Yu. 1, Gusarov V.G. 1, Teplykh B.A.1,  

Kamyshova D.A. 1, Solomannikov V.M. 1 

 
urpose.  To determine computed tomography diagnostic criteria for early identific a-

tion of bacterial infection complicating SARS -CoV-2 viral pneumonia, to p rovide d e-

tection and timely treat the secondary bacterial lung complications in patients with 

COVID -19 infection.  

Materials and methods.  This study was designed as a retrospective cohort clinical 

trial. The total of 58 patients was enrolled. All of them h ad received medical treatment in 

Pirogov N ational Medical and Surgical Center, Moscow from 01.03.2020 to 15.06.2020 due 

to the SARS -CoV-2 infection. The cohort was subdivided into two groups that included 26 

and 32 patients, respectively. In the first grou p (n = 26) was made based on clinical course 

of the disease and laboratory findings, the secondary bacterial infection on top of the pree x-

isting viral lesions was detect and treated. The patients that showed no clinical or laboratory 

signs of secondary inf ection (n = 32) were included in the second control group. All of the 

radi ographic (CT) findings in both groups were listed and subsequently thoroughly analyzed 

by means of statistics.  

Results.  The most informative CT features of associated secondary bact erial pne u-

monia in our study were: areas of consolidation corresponding to the segmental structure of 

the lungs; the border of consolidation, mostly following the interlobar pleura; consolidation 

that occurs during the last 5 -7 days in the area with unchan ged parenchyma on initial 

scan. It was also noted specific subtype of air bronchogram, which included easily traceable 

bronchi from central areas to periphery.  

Conclusion.  Computed tomography can be efficiently used with clinical and labor a-

tory criteria to  determine the secondary bacterial infection complicating SARS -CoV-2 viral 

pneum onia.  
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ɑɝɛɔɜɌɞɚɜəɧɑ Ɏɔɜɟɝəɧɑ ɔəɠɑɖɢɔɔ (Ɏ 

ɞɚɘ ɣɔɝɗɑ əɚɎɧɕ ɖɚɜɚəɌɎɔɜɟɝ SARS-

CoV-2) ɛɚɎɜɑɒɐɌɪɞ ɐɧɡɌɞɑɗɨəɧɑ ɛɟɞɔ 

Ɏ ɜɑɓɟɗɨɞɌɞɑ ɛɜɫɘɚɏɚ ɛɌɞɚɏɑəəɚɏɚ Ɏɚɓ-

ɐɑɕɝɞɎɔɫ, ɖɚɞɚɜɚɑ ɘɚɒɑɞ Ɏ ɐɌɗɨəɑɕɤɑɘ 

ɛɜɔɎɑɝɞɔ ɖ ɜɌɓɎɔɞɔɪ Ɏɞɚɜɔɣəɚɕ ɍɌɖɞɑɜɔɌɗɨəɚɕ 

ɔəɠɑɖɢɔɔ [1, 2] ɔ ɓəɌɣɔɞɑɗɨəɚ ɟɡɟɐɤɔɞɨ ɛɜɚ-

ɏəɚɓ ɛɌɢɔɑəɞɌ.  

ȴɓɎɑɝɞəɚ, ɣɞɚ ɍɚɗɨɤɔəɝɞɎɚ ɝɘɑɜɞɑɗɨəɧɡ 

ɝɗɟɣɌɑɎ Ɏɚ Ɏɜɑɘɫ Ɏɝɛɧɤɖɔ ɏɜɔɛɛɌ Ɏ 1918 ɏ. [3, 

4], Ɍ ɞɌɖɒɑ ɛɌəɐɑɘɔɣɑɝɖɚɏɚ ɏɜɔɛɛɌ Ȭ (H1N1) Ɏ 

2009 ɏ. ɍɧɗɔ ɝɎɫɓɌəɧ ɝ ɛɚɝɗɑɐɟɪɥɔɘ ɛɜɔɝɚ-

ɑɐɔəɑəɔɑɘ ɍɌɖɞɑɜɔɌɗɨəɚɕ ɔəɠɑɖɢɔɔ, ɚɝɚɍɑəəɚ 

ɎɧɓɎɌəəɚɕ Streptococcus pneumoniae [3, 5]. ȹɑ-

ɝɘɚɞɜɫ əɌ ɐɚɖɌɓɌəəɟɪ ɎɌɒəɚɝɞɨ ɝɚɛɟɞɝɞɎɟɪ-

ɥɔɡ ɔəɠɑɖɢɔɕ Ɏ ɝɞɑɛɑəɔ ɞɫɒɑɝɞɔ ɜɑɝɛɔɜɌɞɚɜ-

əɧɡ ɓɌɍɚɗɑɎɌəɔɕ, ɚəɔ əɑɐɚɝɞɌɞɚɣəɚ ɔɓɟɣɑəɧ Ɏɚ 

Ɏɜɑɘɫ ɖɜɟɛəɧɡ Ɏɝɛɧɤɑɖ ɜɑɝɛɔɜɌɞɚɜəɧɡ ɔə-

ɠɑɖɢɔɕ. Ƀɒɚɟ ɔ ɖɚɗɗɑɏɔ ɛɚɖɌɓɌɗɔ, ɣɞɚ ɛɜɔ ɛɌə-

ɐɑɘɔɔ əɚɎɚɕ ɖɚɜɚəɌɎɔɜɟɝəɚɕ ɔəɠɑɖɢɔɑɕ 

(COVID -19) ɟ 50% ɟɘɑɜɤɔɡ ɛɌɢɔɑəɞɚɎ ɍɧɗɔ 

ɛɜɔɓəɌɖɔ Ɏɞɚɜɔɣəɚɏɚ ɍɌɖɞɑɜɔɌɗɨəɚɏɚ ɔəɠɔɢɔ-

ɜɚɎɌəɔɫ [6]. ȹɑɐɌɎəɑɑ ɍɚɗɨɤɚɑ ɚɍɓɚɜəɚɑ ɘɑɒ-

ɐɟəɌɜɚɐəɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɝ ɌəɌɗɔɓɚɘ ɍɚɗɨɤɚɏɚ 

ɖɚɗɔɣɑɝɞɎɌ ɛɌɢɔɑəɞɚɎ, ɛɚɖɌɓɌɗɚ, ɣɞɚ ɞɑɣɑəɔɑ 

COVID -19 ɚɝɗɚɒəɫɗɚɝɨ ɛɜɔɝɚɑɐɔəɑəɔɑɘ ɖɌɖ 

ɍɌɖɞɑɜɔɌɗɨəɚɕ, ɞɌɖ ɔ ɏɜɔɍɖɚɎɚɕ ɔəɠɑɖɢɔɔ [7]. 

ȰɔɌɏəɚɝɞɔɖɌ ɝɚɛɟɞɝɞɎɟɪɥɔɡ ɔəɠɑɖɢɔɚə-

əɧɡ ɚɝɗɚɒəɑəɔɕ ɫɎɗɫɑɞɝɫ ɝɗɚɒəɚɕ ɛɜɚɍɗɑɘɚɕ. 

ȸɚɒɑɞ ɔɘɑɞɨ ɘɑɝɞɚ ɡɜɚəɔɣɑɝɖɚɑ ɎɚɝɛɌɗɑəɔɑ 

ɍɌɖɞɑɜɔɌɗɨəɚɕ ɛɜɔɜɚɐɧ, ɫɎɗɫɪɥɑɑɝɫ çɠɚəɚɘè 

ɐɗɫ Ɏɔɜɟɝəɚɕ ɔəɠɑɖɢɔɔ. ȶɜɚɘɑ ɞɚɏɚ, ɟ ɛɌɢɔɑə-
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ɞɚɎ ɘɚɒɑɞ ɜɌɓɎɔɞɨɝɫ ɎɞɚɜɔɣəɌɫ Ɏəɟɞɜɔɍɚɗɨ-

əɔɣəɌɫ ɔəɠɑɖɢɔɫ. ȻɌɢɔɑəɞɌɘ ɝ ɖɜɌɕəɑ ɞɫɒɑ-

ɗɧɘ ɞɑɣɑəɔɑɘ COVID-19 ɓɌɣɌɝɞɟɪ ɐɗɔɞɑɗɨəɚɑ 

Ɏɜɑɘɫ ɛɜɚɎɚɐɔɞɝɫ ɔəɎɌɓɔɎəɌɫ ɔɝɖɟɝɝɞɎɑəəɌɫ 

Ɏɑəɞɔɗɫɢɔɫ ɗɑɏɖɔɡ, ɣɞɚ ɛɚɎɧɤɌɑɞ Ɏɑɜɚɫɞəɚɝɞɨ 

ɎɚɓəɔɖəɚɎɑəɔɫ Ɏɞɚɜɔɣəɧɡ ɔəɠɑɖɢɔɕ. Ȯ əɌɝɞɚ-

ɫɥɑɑ Ɏɜɑɘɫ Ɏ 74,5% ɝɗɟɣɌɑɎ ɛɌɢɔɑəɞɧ ɝ COVID-

19, ɛɚɝɞɟɛɌɪɥɔɑ Ɏ ɚɞɐɑɗɑəɔɫ ɔəɞɑəɝɔɎəɚɕ ɞɑ-

ɜɌɛɔɔ, ɟɒɑ ɛɚɗɟɣɌɪɞ ɌəɞɔɍɌɖɞɑɜɔɌɗɨəɟɪ ɞɑɜɌ-

ɛɔɪ, ɣɞɚ ɛɜɔɎɚɐɔɞ ɖ ɝəɔɒɑəɔɪ ɣɟɎɝɞɎɔɞɑɗɨəɚ-

ɝɞɔ ɘɔɖɜɚɍɔɚɗɚɏɔɣɑɝɖɚɏɚ ɞɑɝɞɔɜɚɎɌəɔɫ [7]. ȾɌ-

ɖɔɘ ɚɍɜɌɓɚɘ, ɝɟɥɑɝɞɎɟɑɞ əɑɚɍɡɚɐɔɘɚɝɞɨ Ɏ ɜɌɓ-

ɜɌɍɚɞɖɑ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɡ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɡ 

(ɖɚɘɛɨɪɞɑɜəɚ-ɞɚɘɚɏɜɌɠɔɣɑɝɖɔɡ) ɖɜɔɞɑɜɔɑɎ ɔ 

ɌɗɏɚɜɔɞɘɚɎ ɐɗɫ ɜɌəəɑɕ ɔɐɑəɞɔɠɔɖɌɢɔɔ ɍɌɖɞɑ-

ɜɔɌɗɨəɧɡ ɔəɠɑɖɢɔɕ, ɣɞɚɍɧ ɚɍɑɝɛɑɣɔɞɨ ɝɎɚɑ-

Ɏɜɑɘɑəəɚɑ ɎɧɫɎɗɑəɔɑ ɔ ɗɑɣɑəɔɑ ɍɌɖɞɑɜɔɌɗɨəɧɡ 

ɗɑɏɚɣəɧɡ ɚɝɗɚɒəɑəɔɕ ɛɜɔ COVID-19.  

Ȯ əɌɤɑɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɘɧ ɛɜɚɌəɌɗɔɓɔɜɚ-

ɎɌɗɔ ɜɚɗɨ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ (ȶȾ) Ɏ ɐɔ-

Ɍɏəɚɝɞɔɖɑ Ɏɞɚɜɔɣəɚɕ ɍɌɖɞɑɜɔɌɗɨəɚɕ ɔəɠɑɖɢɔɔ 

ɟ ɛɌɢɔɑəɞɚɎ ɝ Ɏɔɜɟɝəɧɘ ɛɚɎɜɑɒɐɑəɔɑɘ ɗɑɏɖɔɡ 

əɌ ɠɚəɑ COVID-19, ɜɑɞɜɚɝɛɑɖɞɔɎəɚ ɛɜɚɌəɌɗɔ-

ɓɔɜɚɎɌɎ ɖɚɘɛɨɪɞɑɜəɧɑ ɞɚɘɚɏɜɌɘɘɧ ɍɚɗɨəɧɡ 

əɚɎɚɕ ɖɚɜɚəɌɎɔɜɟɝəɚɕ ɔəɠɑɖɢɔɑɕ, ɟ ɖɚɞɚɜɧɡ 

ɛɚ ɖɗɔəɔɖɚ-ɗɌɍɚɜɌɞɚɜəɧɘ ɐɌəəɧɘ ɚɞɘɑɣɌɗɚɝɨ 

ɛɜɔɝɚɑɐɔəɑəɔɑ Ɏɞɚɜɔɣəɚɕ ɍɌɖɞɑɜɔɌɗɨəɚɕ ɔə-

ɠɑɖɢɔɔ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. 

ȻɌɢɔɑəɞɧ. 

ȰɌəəɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɛɜɑɐɝɞɌɎɗɫɑɞ ɝɚɍɚɕ 

ɜɑɞɜɚɝɛɑɖɞɔɎəɚɑ ɖɚɏɚɜɞəɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ, Ɏɧ-

ɛɚɗəɑəəɚɑ əɌ ɏɜɟɛɛɑ ɍɚɗɨəɧɡ, ɛɜɚɡɚɐɔɎɤɔɡ ɗɑ-

ɣɑəɔɑ Ɏ ȹȸɁɂ ɔɘɑəɔ ȹ.ȴ. ȻɔɜɚɏɚɎɌ Ɏ ɛɑɜɔɚɐ ɝ 

06.03.2020 ɏ. ɛɚ 15.06.2020 ɏ. ɝ ɛɚɐɞɎɑɜɒɐɑə-

əɧɘ ɘɑɞɚɐɚɘ ɛɚɗɔɘɑɜɌɓəɚɕ ɢɑɛəɚɕ ɜɑɌɖɢɔɔ 

(Ȼɂȼ) ɐɔɌɏəɚɓɚɘ Ɏɔɜɟɝəɚɕ ɛəɑɎɘɚəɔɔ, ɎɧɓɎɌə-

əɚɕ SARS ð CoV - 2. ȼɌɓɘɑɜ Ɏɧɍɚɜɖɔ ɝɚɝɞɌɎɔɗ 

58 ɣɑɗɚɎɑɖ.  

Ȯɝɑ ɛɌɢɔɑəɞɧ ɍɧɗɔ ɛɚɐɜɌɓɐɑɗɑəɧ əɌ ɐɎɑ 

ɏɜɟɛɛɧ, ɔɝɡɚɐɫ ɔɓ Ɍɍɝɚɗɪɞəɧɡ ɓəɌɣɑəɔɕ ɛɜɚ-

ɖɌɗɨɢɔɞɚəɔəɌ (ȻȶȾ) əɌ ɛɔɖɑ ɔəɠɑɖɢɔɔ (> 0.2 

əɏ/ɘɗ ɐɗɫ ɛɌɢɔɑəɞɚɎ ɝ Ɏɞɚɜɔɣəɚɕ ɔəɠɑɖɢɔɑɕ), 

ɛɚɗɚɒɔɞɑɗɨəɧɡ ɛɚɝɑɎɚɎ ɖɜɚɎɔ ɔ/ɔɗɔ ɘɚɖɜɚɞɧ 

(ɛɜɔ ɔɡ əɌɗɔɣɔɔ). ȿɖɌɓɌəəɧɑ ɛɌɜɌɘɑɞɜɧ Ɏɧɝɞɟ-

ɛɌɗɔ Ɏ ɖɌɣɑɝɞɎɑ ɚɝəɚɎəɧɡ ɖɜɔɞɑɜɔɑɎ Ɏɖɗɪɣɑ-

əɔɫ. ȶ ɛɌɜɌɘɑɞɜɌɘ ɔɝɖɗɪɣɑəɔɫ ɚɞəɚɝɔɗɔɝɨ: 1) 

əɑɐɌɎəɚ ɛɑɜɑəɑɝɑəəɌɫ ɞɜɌɎɘɌ, ɡɔɜɟɜɏɔɣɑɝɖɚɑ 

ɎɘɑɤɌɞɑɗɨɝɞɎɚ (ɓɌ ɔɝɖɗɪɣɑəɔɑɘ ɞɜɌɡɑɚɝɞɚɘɔɔ) 

ɔɗɔ ɚɒɚɏ; 2) ɗɪɍɚɕ ɔɓ ɛɚɐɞɔɛɚɎ ɖɌɜɐɔɚɏɑəəɚɏɚ 

ɤɚɖɌ; 3) ɡɜɚəɔɣɑɝɖɌɫ ɍɚɗɑɓəɨ ɛɚɣɑɖ (ɝɞ. ɍɚɗɑɑ 

3Ɍ); 4) ɛɚɐɞɎɑɜɒɐɑəəɧɕ ɘɔɖɚɓ ɔɗɔ ɛɌɜɌɓɔɞɌɜ-

əɌɫ ɔəɠɑɖɢɔɫ; 5) ɛɚɐɞɎɑɜɒɐɑəəɚɑ ɓɗɚɖɌɣɑ-

ɝɞɎɑəəɚɑ ɚɍɜɌɓɚɎɌəɔɑ; 6) ɛɚɐɞɎɑɜɒɐɑəəɧɕ ɚɣɌɏ 

ɔəɠɑɖɢɔɔ ɓɌ ɛɜɑɐɑɗɌɘɔ ɞɖɌəɑɕ ɗɑɏɖɔɡ.  

Ȯ ɛɑɜɎɟɪ ɏɜɟɛɛɟ ɍɧɗɔ Ɏɖɗɪɣɑəɧ ɛɌɢɔɑə-

ɞɧ ɝ əɔɓɖɔɘɔ Ɍɍɝɚɗɪɞəɧɘɔ ɓəɌɣɑəɔɫɘɔ ȻȶȾ ɔ 

ɚɞɜɔɢɌɞɑɗɨəɧɘɔ ɛɚɝɑɎɌɘɔ. ȼɌɓɘɑɜ Ɏɧɍɚɜɖɔ ɝɚ-

ɝɞɌɎɔɗ 32 ɛɌɢɔɑəɞɌ. Ȯɚ Ɏɞɚɜɟɪ ɏɜɟɛɛɟ ɍɧɗɔ 

Ɏɖɗɪɣɑəɧ ɛɌɢɔɑəɞɧ ɝ ɛɚɐɞɎɑɜɒɐɑəəɚɕ Ɏɞɚ-

ɜɔɣəɚɕ ɍɌɖɞɑɜɔɌɗɨəɚɕ ɔəɠɑɖɢɔɑɕ. ȼɌɓɘɑɜ Ɏɧ-

ɍɚɜɖɔ ɝɚɝɞɌɎɔɗ 26 ɛɌɢɔɑəɞɌ. Ȱɗɫ ɛɌɢɔɑəɞɚɎ ɔɓ 

ɏɜɟɛɛɧ 2 ɐɌɞɧ ɌəɌɗɔɓɔɜɟɑɘɧɡ ɔɓɚɍɜɌɒɑəɔɕ 

ɎɧɍɔɜɌɗɔɝɨ Ɏ ɝɚɚɞɎɑɞɝɞɎɔɔ ɝ ɛɔɖɚɎɧɘɔ ɓəɌɣɑ-

əɔɫɘɔ ȻȶȾ. Ȯ ɖɌɣɑɝɞɎɑ ɜɑɠɑɜɑəɝəɧɡ ɍɧɗɔ Ɏɧ-

ɍɜɌəɧ ɛɜɑɐɧɐɟɥɔɑ ɔɝɝɗɑɐɚɎɌəɔɫ ɐɗɫ ɖɌɒɐɚɏɚ 

ɛɌɢɔɑəɞɌ.  

ȸɑɞɚɐɔɖɌ ȶȾ ɔ ɔəɞɑɜɛɜɑɞɌɢɔɫ ɔɓɚɍɜɌ-

ɒɑəɔɕ. 

Ȯɝɑ ȶȾ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ ɛɜɚɔɓɎɚɐɔɗɔɝɨ Ɏ 

ɝɚɚɞɎɑɞɝɞɎɔɔ ɝɚ ɝɞɌəɐɌɜɞəɧɘɔ ɛɜɚɞɚɖɚɗɌɘɔ. Ȯ 

ɚɍɥɑɕ ɝɗɚɒəɚɝɞɔ 58 ɛɌɢɔɑəɞɚɎ ɍɧɗɔ ɚɍɝɗɑɐɚ-

ɎɌəɧ ɝ ɛɚɘɚɥɨɪ ɖɚɘɛɨɪɞɑɜəɚɏɚ ɞɚɘɚɏɜɌɠɌ 

Phillips çBrilliance CT 64 sliceè, ɜɑɖɚəɝɞɜɟɖɢɔɫ 

ɎɧɛɚɗəɑəɌ ɝɜɑɓɌɘɔ ɞɚɗɥɔəɚɕ 1 ɘɘ. ȻɌɜɌɘɑɞɜɧ 

ɝɖɌəɔɜɚɎɌəɔɫ ɍɧɗɔ ɝɗɑɐɟɪɥɔɘɔ: 120 ɖȮɚɗɨɞ, 

70 ɘȬ, ɖɚɗɗɔɘɌɞɚɜ 1,5 ɘɘ, ɘɌɞɜɔɢɌ ɎɚɝɝɞɌəɚɎ-

ɗɑəɔɫ 512 Į 512, ɞɚɗɥɔəɌ ɝɜɑɓɌ 1,0 ɘɘ ɔ Ɍɗɏɚ-

ɜɔɞɘ Ɏɧɝɚɖɚɏɚ ɛɜɚɝɞɜɌəɝɞɎɑəəɚɏɚ ɜɌɓɜɑɤɑəɔɫ. 

ȰɔɌɛɌɓɚə ɝɖɌəɔɜɚɎɌəɔɫ ɎɖɗɪɣɌɗ ɚɜɏɌəɧ ɏɜɟɐ-

əɚɕ ɖɗɑɞɖɔ ɚɞ ɛɑɜɎɧɡ ɜɑɍɑɜ ɐɚ ɐɔɌɠɜɌɏɘɧ. Ȯɝɑ 

ɛɌɢɔɑəɞɧ ɍɧɗɔ ɚɍɝɗɑɐɚɎɌəɧ Ɏ ɛɚɗɚɒɑəɔɔ əɌ 

ɝɛɔəɑ, ɍɑɓ ɎɎɑɐɑəɔɫ ɖɚəɞɜɌɝɞəɚɏɚ ɎɑɥɑɝɞɎɌ. 

Ȼɚɝɗɑ ɚɞɍɚɜɌ, ɔɝɝɗɑɐɚɎɌəɔɫ ɍɧɗɔ Ɍəɚəɔɘɔɓɔɜɚ-

ɎɌəɧ ɔ ɛɜɑɐɚɝɞɌɎɗɑəɧ ɐɗɫ ɌəɌɗɔɓɌ ɞɜɑɘ ɜɑəɞ-

ɏɑəɚɗɚɏɌɘ, ɝ ɚɛɧɞɚɘ ɜɌɍɚɞɧ 3 ɏɚɐɌ, 10 ɔ 19 ɗɑɞ 

ɝɚɚɞɎɑɞɝɞɎɑəəɚ, ɐɗɫ ɛɚɝɗɑɐɟɪɥɑɏɚ əɑɓɌɎɔɝɔɘɚ-

ɏɚ ɌəɌɗɔɓɌ; ɜɌɝɡɚɒɐɑəɔɫ ɜɑɤɌɗɔɝɨ ɛɟɞɑɘ ɖɚə-

ɝɑəɝɟɝɌ.  

ȶ ɛɌɜɌɘɑɞɜɌɘ, Ɏɧəɑɝɑəəɧɘ ɐɗɫ ɌəɌɗɔɓɌ 

əɌ ȶȾ-ɔɓɚɍɜɌɒɑəɔɫɡ, ɚɞəɚɝɔɗɔɝɨ:  

1) ɀɚɜɘɌ ɔ ɜɌɓɘɑɜ ɓɚə ɖɚəɝɚɗɔɐɌɢɔɔ, ɖɚ-

ɞɚɜɧɑ ɘɚɏɗɔ ɍɧɞɨ ɛɜɑɐɝɞɌɎɗɑəɧ: əɑɍɚɗɨɤɔɘɔ 

ɗɚɖɌɗɨəɧɘɔ ɟɣɌɝɞɖɌɘɔ ɗɪɍɚɕ ɠɚɜɘɧ (ɐɚ 20 

ɘɘ); ɚɖɜɟɏɗɧɘɔ ɔɗɔ ɚɎɌɗɨəɧɘɔ ɟɣɌɝɞɖɌɘɔ (ɜɔɝ. 

1 Ɍ, Ɏ), ɛɚɗɔɏɚəɌɗɨəɧɘɔ ɟɣɌɝɞɖɌɘɔ (ɜɔɝ. 1 ,ɐ), 

ɞɜɑɟɏɚɗɨəɧɘɔ ɟɣɌɝɞɖɌɘɔ (ɜɔɝ. 1 ɏ), Ɍ ɞɌɖɒɑ 

ɟɣɌɝɞɖɌɘɔ, ɝɚɚɞɎɑɞɝɞɎɟɪɥɔɘɔ ɝɑɏɘɑəɞɌɜəɚɘɟ 

ɝɞɜɚɑəɔɪ ɗɑɏɖɔɡ (ɜɔɝ. 1 ɑ).  

2) ȶɚəɞɟɜ ɟɣɌɝɞɖɚɎ ɖɚəɝɚɗɔɐɌɢɔɔ. ȶɚəɞɟ-

ɜɧ ɘɚɏɗɔ ɍɧɞɨ ɜɚɎəɧɘɔ (ɜɔɝ. 1 Ɏ, ɏ), əɑɜɚɎəɧ-

ɘɔ (ɜɔɝ. 1 ɍ, Ȱɐ), Ɍ ɞɌɖɒɑ ɛɜɚɡɚɐɫɥɔɘɔ ɛɚ ɏɜɌ-

əɔɢɑ ɘɑɒɐɚɗɑɎɚɕ ɛɗɑɎɜɧ (ɜɔɝ. 1 ɑ).  

3) ȽɞɜɟɖɞɟɜɌ ɖɚəɝɚɗɔɐɌɢɔɔ ɛɚ ɛɗɚɞəɚɝɞɔ 

ɚɛɜɑɐɑɗɫɗɌɝɨ ɖɌɖ əɑɚɐəɚɜɚɐəɌɫ (ɐɔɌɛɌɓɚə 

ɛɗɚɞəɚɝɞɑɕ ɚɞ ɘɌɞɚɎɚɏɚ ɝɞɑɖɗɌ ɐɚ ɖɚəɝɚɗɔɐɌ-

ɢɔɔ, ɜɔɝ.1 ɐ); ɔɗɔ ɚɐəɚɜɚɐəɌɫ, ɛɜɑɐɝɞɌɎɗɫɪɥɌɫ 

ɝɚɍɚɕ ɟɣɌɝɞɖɔ ɐɚɝɞɌɞɚɣəɚ ɚɐəɚɜɚɐəɚɕ ɖɚəɝɚɗɔ-

ɐɌɢɔɔ ɍɑɓ əɌɗɔɣɔɫ Ɏəɟɞɜɔ ɖɚəɝɚɗɔɐɌɢɔɔ ɘɌɞɚ-

Ɏɚɏɚ ɝɞɑɖɗɌ (ɜɔɝ. 1 Ɏ).  

 ȮɚɓɐɟɤəɌɫ ɍɜɚəɡɚɏɜɌɘɘɌ əɌ ɠɚəɑ ɖɚə-

ɝɚɗɔɐɌɢɔɔ, ɘɚɏɗɌ ɍɧɞɨ ɛɜɑɐɝɞɌɎɗɑəɌ ɗɔəɑɕəɧ-

ɘɔ Ɏɚɓɐɟɤəɧɘɔ ɝɞɜɟɖɞɟɜɌɘɔ (ɜɔɝ. 1 ɑ), ɞɌɖɔɘ 

ɚɍɜɌɓɚɘ, ɣɞɚ əɌ ɌɖɝɔɌɗɨəɧɡ ɝɜɑɓɌɡ ɍɜɚəɡɔ ɛɜɚ-

ɝɗɑɒɔɎɌɗɔɝɨ ɚɞ ɛɜɔɖɚɜəɑɎɧɡ ɚɞɐɑɗɚɎ ɛɜɌɖɞɔ-

ɣɑɝɖɔ ɐɚ ɛɑɜɔɠɑɜɔɔ. Ȯ ɛɜɚɞɔɎəɚɘ ɒɑ ɝɗɟɣɌɑ, 

ɌɩɜɚɍɜɚəɡɚɏɜɌɘɘɌ ɜɌɝɝɘɌɞɜɔɎɌɗɌɝɨ, ɖɌɖ çɡɌɚ-

ɞɔɣəɌɫè - ɝ ɠɜɌɏɘɑəɞɌɜəɚ ɛɜɚɝɗɑɒɔɎɌɑɘɧɘɔ 

ɛɜɚɝɎɑɞɌɘɔ ɍɜɚəɡɚɎ, ɔɡ ɐɑɠɚɜɘɌɢɔɑɕ (ɜɔɝ. 1 ɍ, 

ɏ, ɐ). 
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 ȼɌɝɛɜɑɐɑɗɑəɔɑ ɓɚə ɖɚəɝɚɗɔɐɌɢɔɔ (ɛɜɑ-

ɔɘɟɥɑɝɞɎɑəəɚ ɢɑəɞɜɌɗɨəɚɑ, ɛɜɑɔɘɟɥɑɝɞɎɑəəɚ 

ɛɑɜɔɠɑɜɔɣɑɝɖɚɑ, ɝɘɑɤɌəəɚɑ).  

 ȿɘɑəɨɤɑəɔɑ ɚɍɦɑɘɌ ɛɚɜɌɒɑəəɚɕ ɐɚɗɔ.  

 ȹɌɗɔɣɔɑ ɛɗɑɎɜɌɗɨəɚɏɚ ɎɧɛɚɞɌ.  

 ȹɌɗɔɣɔɑ ɗɔɘɠɌɐɑəɚɛɌɞɔɔ ɝɜɑɐɚɝɞɑəɔɫ 

(ɟɎɑɗɔɣɑəɔɑ ɗɔɘɠɌɞɔɣɑɝɖɔɡ ɟɓɗɚɎ  ɝɜɑɐɚɝɞɑəɔɫ 

ɍɚɗɑɑ 10 ɘɘ ɛɚ ɖɚɜɚɞɖɚɕ ɚɝɔ). 

 ȮɚɓəɔɖəɚɎɑəɔɑ ɟɣɌɝɞɖɚɎ ɖɚəɝɚɗɔɐɌɢɔɔ 

əɌ ɠɚəɑ əɑɔɓɘɑəɑəəɚɕ ɛɌɜɑəɡɔɘɧ Ɏ ɞɑɣɑəɔɑ 

ɛɚɝɗɑɐəɔɡ 7 ɐəɑɕ. ȰɌəəɧɕ ɛɜɔɓəɌɖ ɚɢɑəɔɎɌɗɝɫ 

Ɏ ɐɔəɌɘɔɖɑ, ɛɜɔ ɝɜɌɎəɑəɔɔ ɝ ȶȾ-ɐɌəəɧɘɔ 

ɛɜɑɐɧɐɟɥɔɡ ɔɝɝɗɑɐɚɎɌəɔɕ, ɔ ɍɧɗ ɓɌɠɔɖɝɔɜɚ-

ɎɌə Ɏ ɝɗɟɣɌɑ ɛɚɫɎɗɑəɔɫ ɖɚəɝɚɗɔɐɌɢɔɔ əɌ ɘɑɝɞɑ 

ɔəɞɌɖɞəɚɕ ɜɌəɑɑ ɗɑɏɚɣəɚɕ ɛɌɜɑəɡɔɘɧ, Ɏ ɞɑɡ 

ɚɞɐɑɗɌɡ, ɏɐɑ əɑ ɎɧɫɎɗɫɗɝɫ ɝɔɘɛɞɚɘ ɘɌɞɚɎɚɏɚ 

ɝɞɑɖɗɌ (ɜɔɝ. 2, 3).  

ȽɞɌɞɔɝɞɔɣɑɝɖɔɕ ɌəɌɗɔɓ. 

Ȼɜɔ ɌəɌɗɔɓɑ ɛɚɗɟɣɑəəɧɡ ɐɌəəɧɡ ɍɧɗɔ ɔɝ-

ɛɚɗɨɓɚɎɌəɧ ɝɗɑɐɟɪɥɔɑ ɘɑɞɚɐɧ: 

Ⱦɚɣəɧɕ ɞɑɝɞ ɀɔɤɑɜɌ ɐɗɫ ɌəɌɗɔɓɌ ɞɌɍɗɔɢ 

ɝɚɛɜɫɒɑəəɚɝɞɔ; 

ȶɚɩɠɠɔɢɔɑəɞ ɖɚɜɜɑɗɫɢɔɔ ȸɑɞɨɪɝɌ ɐɗɫ 

ɚɢɑəɖɔ ɖɚɜɜɑɗɫɢɔɚəəɚɕ ɎɓɌɔɘɚɝɎɫɓɔ ɘɑɒɐɟ 

ɎɑɗɔɣɔəɌɘɔ; 

ȼɌɓəɔɢɌ ɘɑɒɐɟ ɍɌɓɚɎɧɘɔ ɖɗɔəɔɖɚ-

ɗɌɍɚɜɌɞɚɜəɧɘɔ ɡɌɜɌɖɞɑɜɔɝɞɔɖɌɘɔ ɌəɌɗɔɓɔɜɚ-

ɎɌɗɌɝɨ ɝ ɛɚɘɚɥɨɪ U ð ɖɜɔɞɑɜɔɫ ȸɌəəɌ ȿɔɞəɔ 

ɐɗɫ əɑɛɌɜɌɘɑɞɜɔɣɑɝɖɔɡ Ɏɑɗɔɣɔə, Ɏ ɝɎɫɓɔ ɝ ɞɑɘ, 

ɣɞɚ əɔ ɚɐəɌ ɔɓ ɔəɞɑɜɎɌɗɨəɧɡ Ɏɑɗɔɣɔə əɑ ɛɜɚ-

ɤɗɌ ɛɜɚɎɑɜɖɔ əɌ əɚɜɘɌɗɨəɚɝɞɨ. 

ȻɜɚɎɑɜɖɌ əɌ əɚɜɘɌɗɨəɚɝɞɨ ɜɌɝɛɜɑɐɑɗɑəɔɫ  

 

ȼɔɝ. 1 Ɍ (Fig. 1 Ɍ) 

 

ȼɔɝ. 1 ɍ (Fig. 1 b) 

 

ȼɔɝ. 1 Ɏ (Fig. 1 ɝ) 

 

ȼɔɝ. 1 ɏ (Fig. 1 d) 

 

ȼɔɝ. 1 ɐ (Fig. 1 e) 

 

ȼɔɝ. 1 e (Fig. 1 f) 

ȼɔɝ. 1.   ɀɜɌɏɘɑəɞɧ ɖɚɘɛɨɪɞɑɜəɧɡ ɞɚɘɚɏɜɌɘɘ ɗɑɏɖɔɡ, ɐɑɘɚəɝɞɜɔɜɟɪɥɔɑ ɜɌɓɗɔɣəɧɑ ɞɔɛɧ ɖɚəɝɚ-

ɗɔɐɌɢɔɔ, əɌɍɗɪɐɌɑɘɧɑ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɛɚɐɞɎɑɜɒɐɑəəɚɕ əɚɎɚɕ ɖɚɜɚəɌɎɔɜɟɝəɚɕ ɔəɠɑɖɢɔɑɕ.   

Ɍ ð Ⱥɞɐɑɗɨəɧɑ ɚɖɜɟɏɗɧɑ ɟɣɌɝɞɖɔ ɖɚəɝɚɗɔɐɌɢɔɔ, ɘɑɝɞɌɘɔ ɝɗɔɎɌɪɥɔɑɝɫ ɘɑɒɐɟ ɝɚɍɚɕ; ɍ ð ɗɚɖɌɗɨəɧɕ ɟɣɌɝɞɚɖ 

ɖɚəɝɚɗɔɐɌɢɔɔ ɛɚɗɔɏɚəɌɗɨəɚɕ ɠɚɜɘɧ; Ɏ ð ɗɚɖɌɗɨəɧɕ ɟɣɌɝɞɚɖ ɖɚəɝɚɗɔɐɌɢɔɔ ɚɖɜɟɏɗɚɕ ɠɚɜɘɧ, ɚɐəɚɜɚɐəɚɕ 

ɝɞɜɟɖɞɟɜɧ; ɏ ð ɞɜɑɟɏɚɗɨəɧɑ ɟɣɌɝɞɖɔ ɖɚəɝɚɗɔɐɌɢɔɔ ɝ ɌɩɜɚɍɜɚəɡɚɏɜɌɘɘɚɕ, ɍɜɚəɡɔ ɛɜɚɝɗɑɒɔɎɌɪɞɝɫ ɠɜɌɏɘɑə-

ɞɌɜəɚ; ɐ ð ɜɌɝɛɜɚɝɞɜɌəɑəəɧɑ ɓɚəɧ ɖɚəɝɚɗɔɐɌɢɔɔ (cɞɜɑɗɖɔ) əɑɛɜɌɎɔɗɨəɚɕ ɠɚɜɘɧ, əɑɚɐəɚɜɚɐəɚɕ ɝɞɜɟɖɞɟɜɧ, 

ɍɜɚəɡɔ ɛɜɚɝɗɑɒɔɎɌɪɞɝɫ ɠɜɌɏɘɑəɞɌɜəɚ; ɑ ð ɟɣɌɝɞɚɖ, ɖɚəɝɚɗɔɐɌɢɔɔ, ɝɚɚɞɎɑɞɝɞɎɟɪɥɔɕ ɝɑɏɘɑəɞɌɜəɚɘɟ ɝɞɜɚɑ-

əɔɪ ɗɑɏɖɔɡ, ɐɚɝɞɌɞɚɣəɚ ɚɐəɚɜɚɐəɚɕ ɝɞɜɟɖɞɟɜɧ, ɜɚɎəɧɘɔ ɏɜɌəɔɢɌɘɔ (ɝɞɜɑɗɖɌ), ɤɔɜɚɖɔɘ ɚɝəɚɎɌəɔɑɘ ɛɜɔɗɑ-

ɒɌɥɔɕ ɖ ɘɑɒɐɚɗɑɎɚɕ ɛɗɑɎɜɑ, ɝ ɌɩɜɚɍɜɚəɡɚɏɜɌɘɘɚɕ ð ɍɜɚəɡɔ, ɛɜɚɝɗɑɒɔɎɌɪɞɝɫ əɌ ɍɚɗɨɤɚɘ ɛɜɚɞɫɒɑəɔɔ. 

Fig. 1.   Fragments of lung CT scans showing different types of consolidation observed in patients with 

confirmed new coronavi rus infection.  

Ɍ ð separate rounded areas of consolidation, merging with each other;  b ð local po lygonal area of consolidation; c - 

round consolidat ions of homogeneous structure; d  ð triangular areas of consolidation (arrows) with an air bro n-

chogram, the bronchi can  be traced only fragmentarily; e ð merging consolidation zone of irregular shape, inhom o-

geneous structure, the bronchi can b e traced only fragmentarily; f ð the area that corresponds to the segme n-

tal/subsegmental structure of the lungs, a fairly  uniform structure, smooth borders (arrow), a wide base adjacent 

to the interlobular pleura, with an air bronchogram ð bronchi, can be traced over a considerable distance.  
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ɛɜɚɎɚɐɔɗɌɝɨ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɖɜɔɞɑɜɔɫ ȶɚɗɘɚ-

ɏɚɜɚɎɌ-ȽɘɔɜəɚɎɌ. Ȯɝɑ Ɏɧɣɔɝɗɑəɔɫ ɍɧɗɔ Ɏɧɛɚɗ-

əɑəɧ ɛɜɔ ɛɚɘɚɥɔ ɛɌɖɑɞɌ ɛɜɚɏɜɌɘɘ IBM SPSS 

Statistics 26.0. Ȱɗɫ Ɏɝɑɡ ɔɝɛɚɗɨɓɚɎɌəəɧɡ ɘɑɞɚ-

ɐɚɎ ɌəɌɗɔɓɌ ɜɑɓɟɗɨɞɌɞɧ ɫɎɗɫɗɔɝɨ ɝɞɌɞɔɝɞɔɣɑɝɖɔ 

ɓəɌɣɔɘɧɘɔ ɛɜɔ ɓəɌɣɑəɔɫɡ ɐɚɎɑɜɔɞɑɗɨəɚɏɚ ɔə-

ɞɑɜɎɌɗɌ  ɍɚɗɑɑ 0.95 (ȼ < 0.05).   ȶɚɩɠɠɔɢɔɑəɞ 

ɖɚɜɜɑɗɫɢɔɔ ȸɑɞɨɪɝɌ (ɛɜɑɐɝɞɌɎɗɑəəɧɕ Ɏ ɞɌɍɗɔ-

ɢɑ) ɔəɞɑɜɛɜɑɞɔɜɟɑɞɝɫ ɌəɌɗɚɏɔɣəɚ ɔəɧɘ ɖɚɩɠ-

ɠɔɢɔɑəɞɌɘ ɖɚɜɜɑɗɫɢɔɔ: 1 ð ɛɜɫɘɌɫ ɓɌɎɔɝɔ-

ɘɚɝɞɨ, 0 ð ɚɞɝɟɞɝɞɎɔɑ ɓɌɎɔɝɔɘɚɝɞɔ, -1 ð ɚɍɜɌɞ-

əɌɫ ɓɌɎɔɝɔɘɚɝɞɨ, - ɔ ɛɜɔɎɚɐɔɞɝɫ ɐɗɫ ɐɑɘɚə-

ɝɞɜɌɢɔɔ əɌɗɔɣɔɫ ɘɌɞɑɘɌɞɔɣɑɝɖɚɕ ɝɎɫɓɔ ɘɑɒɐɟ 

ɔɝɝɗɑɐɟɑɘɧɘɔ ɎɑɗɔɣɔəɌɘɔ.  

ȹɔ ɚɐəɌ ɔɓ ɔəɞɑɜɎɌɗɨəɧɡ ɛɑɜɑɘɑəəɧɡ əɑ 

ɛɜɚɤɗɌ ɞɑɝɞ ȶɚɗɘɚɏɚɜɚɎɌ-ȽɘɔɜəɚɎɌ. Ȯ ɝɎɫɓɔ ɝ 

ɩɞɔɘ Ɏɝɑ ɜɑɓɟɗɨɞɌɞɧ ɐɗɫ ɩɞɚɏɚ ɞɔɛɌ Ɏɑɗɔɣɔə 

ɛɜɑɐɝɞɌɎɗɑəɧ Ɏ Ɏɔɐɑ M [IQR], ɏɐɑ ȸ ð ɘɑɐɔɌəɌ, 

[IQR] ð ɔəɞɑɜɖɎɌɜɞɔɗɨəɧɕ ɜɌɓɘɌɡ, ɖɜɌɕəɔɘɔ 

ɓəɌɣɑəɔɫɘɔ ɖɚɞɚɜɚɏɚ ɫɎɗɫɪɞɝɫ 25% ɔ 75% ɛɜɚ-

ɢɑəɞɔɗɔ. Ȱɗɫ Ɏɝɑɡ əɚɘɔəɌɗɨəɧɡ  Ɏɑɗɔɣɔə ɛɜɔ 

ɔɡ ɝɜɌɎəɑəɔɔ ɟɖɌɓɧɎɌɑɞɝɫ ɔɡ ɜɌɝɛɜɚɝɞɜɌəɑə-

əɚɝɞɨ Ɏ ɔɝɝɗɑɐɟɑɘɚɕ ɛɚɛɟɗɫɢɔɔ, ɚɞəɚɤɑəɔɑ 

ɤɌəɝɚɎ (OR), ɝɞɌɞɔɝɞɔɣɑɝɖɌɫ ɓəɌɣɔɘɚɝɞɨ ɔ ɘɑ-

ɞɚɐ ɝɞɌɞɔɝɞɔɣɑɝɖɚɏɚ ɌəɌɗɔɓɌ. ȻɚɖɌɓɌɞɑɗɨ OR Ɏ 

ɐɌəəɚɕ  ɜɌɍɚɞɑ  Ɏɧɣɔɝɗɫɗɝɫ  ɛɚ  ɠɚɜɘɟɗɑ:  OR =  

 

ȼɔɝ. 2 Ɍ (Fig. 2 Ɍ) 

 

ȼɔɝ. 2 ɍ (Fig. 2 b) 

 

ȼɔɝ. 2 Ɏ (Fig. 2 ɝ) 

ȼɔɝ. 2.      ȶȾ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɛɚɗɚɝɞɔ əɌ ɟɜɚɎəɑ ɛɜɌɎɚɕ ɗɑɏɚɣəɚɕ Ɍɜɞɑɜɔɔ, ɌɖɝɔɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ.  

ȻɌɢɔɑəɞɖɌ  ȳ., 69 ɗɑɞ. ȹɚɎɌɫ ɖɚɜɚəɌɎɔɜɟɝəɌɫ ɔəɠɑɖɢɔɫ, ɎɧɓɎɌəəɌɫ COVID-19 (ɛɚɐɞɎɑɜɒɐɑəəɌɫ). ȲɌɗɚɍɧ 

ɛɜɔ ɛɚɝɞɟɛɗɑəɔɔ əɌ ɎɧɜɌɒɑəəɟɪ ɝɗɌɍɚɝɞɨ, ɚɐɧɤɖɟ Ɏ ɛɚɖɚɑ, ɗɔɡɚɜɌɐɖɟ ɐɚ 39ÜȽ. ȭɚɗɨəɚɕ ɝɑɍɫ ɝɣɔɞɌɑɞ 5 

ɐəɑɕ, ɖɚɏɐɌ ɚɞɘɑɞɔɗɌ ɛɚɎɧɤɑəɔɑ ɞɑɘɛɑɜɌɞɟɜɧ, ɝɗɌɍɚɝɞɨ, ɚɐɧɤɖɟ. SpO2 84%.  

Ɍ ð ɛɜɔ ɛɚɝɞɟɛɗɑəɔɔ. ȹɌ Ɏɝɑɘ ɛɜɚɞɫɒɑəɔɔ ɛɌɜɑəɡɔɘɧ ɛɜɌɎɚɏɚ ɔ ɗɑɎɚɏɚ ɗɑɏɖɚɏɚ ɚɛɜɑɐɑɗɫɪɞɝɫ ɘəɚɒɑɝɞɎɑə-

əɧɑ ɟɣɌɝɞɖɔ ɘɌɞɚɎɚɏɚ ɝɞɑɖɗɌ əɑɛɜɌɎɔɗɨəɚɕ ɠɚɜɘɧ, ɝɜɑɐəɑɕ ɔəɞɑəɝɔɎəɚɝɞɔ ɝ ɎɧɜɌɒɑəəɚɕ ɜɑɞɔɖɟɗɫɜəɚɕ 

ɔɝɣɑɜɣɑəəɚɝɞɨɪ əɌ ɠɚəɑ ɘɌɞɚɎɚɏɚ ɝɞɑɖɗɌ ð ɝɔɘɛɞɚɘ çcrazy pavingè. 

ɍ ð ɣɑɜɑɓ 6 ɐəɑɕ ɛɚɝɗɑ ɛɚɝɞɟɛɗɑəɔɫ. ȻɚɫɎɗɑəɔɑ Ɏ əɔɒəɑɕ ɐɚɗɑ ɗɑɎɚɏɚ ɗɑɏɖɚɏɚ (S6) (Ɏ ɞɚɘ ɣɔɝɗɑ əɌ ɠɚəɑ əɑɔɓ-

ɘɑəɑəəɚɕ ɗɑɏɚɣəɚɕ ɛɌɜɑəɡɔɘɧ) ɓɚəɧ ɖɚəɝɚɗɔɐɌɢɔɔ ɛɚ ɠɚɜɘɑ, ɝɚɚɞɎɑɞɝɞɎɟɪɥɑɕ ɝɟɍɝɑɏɘɑəɞɌɜəɚɘɟ ɝɞɜɚɑ-

əɔɪ; ɝ ɛɗɚɞəɚɕ, ɐɚɝɞɌɞɚɣəɚ ɚɐəɚɜɚɐəɚɕ ɝɞɜɟɖɞɟɜɚɕ, əɌ ɠɚəɑ ɟɛɗɚɞəɑəɔɫ ð ɎɚɓɐɟɤəɌɫ ɍɜɚəɡɚɏɜɌɘɘɌ. Ȼɚ ȶȾ-

ɖɌɜɞɔəɑ əɑɗɨɓɫ ɔɝɖɗɪɣɔɞɨ ɛɜɔɝɚɑɐɔəɑəɔɑ ɍɌɖɞɑɜɔɌɗɨəɚɕ ɔəɠɑɖɢɔɔ. Ȼɜɔ ɩɞɚɘ ɚɞɘɑɣɌɑɞɝɫ ɛɚɗɚɒɔɞɑɗɨəɌɫ 

ɐɔəɌɘɔɖɌ ɞɑɣɑəɔɫ Ɏɔɜɟɝəɚɕ ɛəɑɎɘɚəɔɔ: ɞɑəɐɑəɢɔɫ ɖ ɜɌɝɝɌɝɧɎɌəɔɪ ɎɧɫɎɗɫɑɘɧɡ ɜɌəɑɑ ɓɚə ɘɌɞɚɎɚɏɚ ɝɞɑɖɗɌ. 

Ɏ ð ɣɑɜɑɓ 16 ɐəɑɕ ɛɚɝɗɑ ɛɚɝɞɟɛɗɑəɔɫ. ȮɧɜɌɒɑəəɌɫ ɛɚɗɚɒɔɞɑɗɨəɌɫ ȶȾ-ɐɔəɌɘɔɖɌ: ɜɌɓɜɑɤɑəɔɑ ɔəɠɔɗɨɞɜɌɞɔɎ-

əɧɡ ɔɓɘɑəɑəɔɕ; ɚɝɞɌɞɚɣəɧɑ ɓɚəɧ ɞɫɒɔɝɞɧɡ ɟɛɗɚɞəɑəɔɕ Ɏ əɔɒəɑɕ ɐɚɗɑ ɝɗɑɎɌ ɛɜɌɖɞɔɣɑɝɖɔ ɛɚɗəɚɑ ɎɚɝɝɞɌəɚɎ-

ɗɑəɔɑ Ɏɚɓɐɟɤəɚɝɞɔ ɚɝɞɌɗɨəɧɡ ɚɞɐɑɗɚɎ ɗɑɏɚɣəɚɕ ɛɌɜɑəɡɔɘɧ.  

Fig. 2.   Chest CT at the level of the right pulmonary artery, axial view.  

Patient Z., female, 69. New coronavirus infection caused by COVID -19 (confirmed). Complaints on admission of 

pronounced weakness, shortness of breath at rest,  fever up to 39ÁC. The patient considers herself sick for 5 days, 

when she noted fever, weakness, shortness of breath. SpO2 84%.  

Ɍ ð at admission. Multiple areas of irregular, medium -intensity ground glass opacities with sign of increased inte r-

stitial pul monary pattern (òcrazy pavingó) are observed in both lungs. 

b ð 6 days after admission. In the lower lobe of the left lung (S6) (unchanged pulmonary parenchyma is given as a 

background) there are areas of consolidation correspond to the segmental lung stru cture; have a quite homog e-

nous structure with air bronchogram sign. According to the CT scans, it is impossible to exclude the secondary 

bacterial infection. At the same time, there is a positive trend in the course of viral pneumonia: previously detected 

areas of ground glass show signs of resorption.  

c ð 16 days after admission. Positive CT dynamics: resolution of infiltrative changes; residual changes in the lower 

lobe on the left, full resorption of the remaining parts of the pulmonary parenchyma.  



   RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY  

 

  | www.rejr.ru | REJR. 2020; 10 (4):21-35       DOI:10.21569/2222-7415-2020-10-4-21-35        ʉʪʨʘʥʠʮʘ  26 
  

 

ȼɔɝ. 3 Ɍ (Fig. 3 Ɍ) 

 

ȼɔɝ. 3 ɍ (Fig. 3 b) 

 

ȼɔɝ. 3 Ɏ (Fig. 3 ɝ) 

ȼɔɝ. 3.      ȶȾ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɛɚɗɚɝɞɔ əɌ ɟɜɚɎəɑ ɍɔɠɟɜɖɌɢɔɔ.  

ȻɌɢɔɑəɞɖɌ ȷ., 72 ɏɚɐɌ. ȹɚɎɌɫ ɖɚɜɚəɌɎɔɜɟɝəɌɫ ɔəɠɑɖɢɔɫ, ɎɧɓɎɌəəɌɫ COVID-19 (ɛɚɐɞɎɑɜɒɐɑəəɌɫ). ȲɌɗɚɍɧ 

ɛɜɔ ɛɚɝɞɟɛɗɑəɔɔ əɌ ɟɘɑɜɑəəɟɪ ɚɍɥɟɪ ɝɗɌɍɚɝɞɨ, ɛɚɎɧɤɑəɔɑ ɞɑɘɛɑɜɌɞɟɜɧ ɞɑɗɌ ɐɚ 37,0ÁȽ, ɝɟɡɚɕ ɖɌɤɑɗɨ, 

ɚɐɧɤɖɟ. SpO2 ð 92 %. ȽɣɔɞɌɑɞ ɝɑɍɫ ɍɚɗɨəɚɕ Ɏ ɞɑɣɑəɔɑ ɛɚɝɗɑɐəɑɕ əɑɐɑɗɔ, ɖɚɏɐɌ ɎɛɑɜɎɧɑ ɚɞɘɑɞɔɗɌ ɟɡɟɐɤɑəɔɑ 

ɚɍɥɑɏɚ ɝɌɘɚɣɟɎɝɞɎɔɫ, ɝɟɍɠɑɍɜɔɗɔɞɑɞ. 

Ɍ ð ɛɜɔ ɛɚɝɞɟɛɗɑəɔɔ. ȹɌ Ɏɝɑɘ ɛɜɚɞɫɒɑəɔɔ ɚɍɚɔɡ ɗɑɏɚɣəɧɡ ɛɚɗɑɕ ɚɛɜɑɐɑɗɫɪɞɝɫ ɘəɚɒɑɝɞɎɑəəɧɑ ɟɣɌɝɞɖɔ ɝɗɌ-

ɍɚɔəɞɑəɝɔɎəɚɏɚ ɘɌɞɚɎɚɏɚ ɝɞɑɖɗɌ əɑɛɜɌɎɔɗɨəɚɕ ɠɚɜɘɧ, ɔɘɑɪɥɔɑ ɜɌɝɛɜɚɝɞɜɌəɑəəɧɕ ɡɌɜɌɖɞɑɜ. Ⱦɔɛɔɣəɚɑ 

əɌɣɌɗɚ Ɏɔɜɟɝəɚɕ (Ɏ ɞɚɘ ɣɔɝɗɑ Covid-19) ɛəɑɎɘɚəɔɔ. 

ɍ ð ɣɑɜɑɓ 4 ɐəɫ ɛɚɝɗɑ ɛɚɝɞɟɛɗɑəɔɫ. ȻɜɚɏɜɑɝɝɔɜɚɎɌəɔɑ ɛɜɚɢɑɝɝɌ: ɟɎɑɗɔɣɑəɔɑ ɚɍɦɑɘɌ ɔ ɔəɞɑəɝɔɎəɚɝɞɔ ɓɚə ɘɌ-

ɞɚɎɚɏɚ ɝɞɑɖɗɌ, ɔɘɑɪɥɔɡ ɜɌɝɛɜɚɝɞɜɌəɑəəɧɕ ɝɗɔɎəɚɕ ɡɌɜɌɖɞɑɜ, ɝ ɞɑəɐɑəɢɔɑɕ ɖ ɠɚɜɘɔɜɚɎɌəɔɪ ɓɚə ɖɚəɝɚɗɔ-

ɐɌɢɔɔ.  

Ɏ ð ɣɑɜɑɓ 8 ɐəɑɕ ɛɚɝɗɑ ɛɚɝɞɟɛɗɑəɔɫ. ȺɍɥɌɫ ɐɌɗɨəɑɕɤɌɫ ɚɞɜɔɢɌɞɑɗɨəɌɫ ɐɔəɌɘɔɖɌ: əɌ Ɏɝɑɘ ɛɜɚɞɫɒɑəɔɔ ɗɑ-

ɏɚɣəɧɡ ɛɚɗɑɕ ð ɐɔɠɠɟɓəɚɑ ɝəɔɒɑəɔɑ Ɏɚɓɐɟɤəɚɝɞɔ ɛɚ ɞɔɛɟ ɘɌɞɚɎɚɏɚ ɝɞɑɖɗɌ. Ȼɜɔ ɩɞɚɘ ɚɞɘɑɣɌɑɞɝɫ ɣɌɝɞɔɣəɚɑ 

ɜɌɝɝɌɝɧɎɌəɔɑ ɎɧɫɎɗɫɑɘɧɡ ɜɌəɑɑ ɓɚə ɖɚəɝɚɗɔɐɌɢɔɔ Ɏ ɛɑɜɑɐəɔɡ ɚɞɐɑɗɌɡ Ɏɑɜɡəɑɕ ɐɚɗɔ ɝɗɑɎɌ ɛɜɔ ɜɑɓɖɚɘ 

əɌɜɌɝɞɌəɔɔ ɝɔɘɛɞɚɘɌ ɖɚəɝɚɗɔɐɌɢɔɔ Ɏ ɛɜɌɎɚɘ ɗɑɏɖɚɘ əɌ ɟɜɚɎəɑ ɔɝɝɗɑɐɚɎɌəɔɫ. ȳɚəɧ ɖɚəɝɚɗɔɐɌɢɔɔ Ɏ ɓɌɐəɔɡ 

ɚɞɐɑɗɌɡ ɝɛɜɌɎɌ Ɏɚɓəɔɖɗɔ əɌ ɠɚəɑ ɔəɞɌɖɞəɚɕ ɜɌəɑɑ ɗɑɏɚɣəɚɕ ɛɌɜɑəɡɔɘɧ, ɔɘɑɪɞ ɛɗɚɞəɟɪ, ɐɚɝɞɌɞɚɣəɚ ɚɐəɚ-

ɜɚɐəɟɪ ɝɞɜɟɖɞɟɜɟ, ɛɚ ɠɚɜɘɑ ɝɚɚɞɎɑɞɝɞɎɟɪɞ ɝɑɏɘɑəɞɌɜəɚɘɟ ɝɞɜɚɑəɔɪ (S2), əɌ ɠɚəɑ ɟɛɗɚɞəɑəɔɫ ð ɎɚɓɐɟɤəɌɫ 

ɍɜɚəɡɚɏɜɌɘɘɌ (ɗɔəɑɕəɧɑ, ɐɚɝɞɌɞɚɣəɚ ɛɜɚɞɫɒɑəəɧɑ) ɛɜɚɝɎɑɞɧ ɍɜɚəɡɚɎ; Ɏ ɛɗɑɎɜɌɗɨəɧɡ ɛɚɗɚɝɞɫɡ ð ɟɘɑɜɑəəɚ 

ɎɧɜɌɒɑəəɚɑ ɝɖɚɛɗɑəɔɑ ɒɔɐɖɚɝɞɔ. Ȼɚ ȶȾ-ɖɌɜɞɔəɑ əɑɗɨɓɫ ɔɝɖɗɪɣɔɞɨ ɛɜɔɝɚɑɐɔəɑəɔɑ ɍɌɖɞɑɜɔɌɗɨəɚɕ ɔəɠɑɖ-

ɢɔɔ. ȷɑɞɌɗɨəɧɕ ɔɝɡɚɐ ɝɛɟɝɞɫ 10 ɐəɑɕ ɛɚɝɗɑ ɛɚɝɞɟɛɗɑəɔɫ. Ȼɚɝɘɑɜɞəɧɕ ɐɔɌɏəɚɓ: ȰɎɟɡɝɞɚɜɚəəɫɫ ɝɟɍɞɚɞɌɗɨəɌɫ 

Ɏɔɜɟɝəɚ-ɍɌɖɞɑɜɔɌɗɨəɌɫ ɛəɑɎɘɚəɔɫ (SARS-Cov2), Streptococcus pyogenes, Streptococcus aureus. Ȼɜɚɏɜɑɝɝɔɜɟ-

ɪɥɌɫ ɛɚɗɔɚɜɏɌəəɌɫ əɑɐɚɝɞɌɞɚɣəɚɝɞɨ. ȺȼȰȽ. ȰɎɟɝɞɚɜɚəəɔɕ ɏɔɐɜɚɞɚɜɌɖɝ. Ȱȹ 3. ȻɌɜɚɖɝɔɓɘɌɗɨəɌɫ ɠɚɜɘɌ 

ɠɔɍɜɔɗɗɫɢɔɔ ɛɜɑɐɝɑɜɐɔɕ.  

Fig. 3.   Chest CT, bifurcation level.  

Patient L., female, 72. New coronavirus infection caused by COVID -19 (confirmed). Complaints on admission of 

moderate weakness, fever to 37.0ÁC, dry cough, shortness of breath. SpO2 ð 92 %. During the last week she first 

noticed the simptoms.  

a ð at admission. Multiple areas of low -intensity ground glass of irregular shape are observed throughout both 

lung fields. Typical beginning of viral pneumonia (including Covid -19). 

b ð 4 days after admission. The further progressive course of viral pneumonia. There is an increase in the volume 

and intensity of ground glass areas; that have diffuse characteristics, with a tendency to form consolidation areas.  

c ð 8 days after admi ssion. Further deterioration: diffuse increasing of opacity is observed (ground glass lesions). 

At the same time, there is a partial resorption of previously detected areas of consolidation in the anterior parts of 

the left upper lobe with a markedly incre ase of symptoms severity of consolidation in the right lung at the level of 

the study. Areas of consolidation in the posterior parts on the right appeared on top of previously intact pulm o-

nary parenchyma, have a dense, fairly uniform structure, correspond to the segmental structure (S2), an air bro n-

chogram (linear, sufficiently extended; in the pleural cavities ð moderate pleural effusion. According to the CT 

scans, it is impossible to exclude secondary bacterial infection. Patient passed away 10 days after  admission. Post 

- mortem diagnosis: bilateral subtotal viral - bacterial pneumonia (SARS -Cov2), Streptococcus pyogenes, Strept o-

coccus aureus. Organ failure. ARDS. Bilateral hydrothorax. Paroxysmal form of atrial fibrillation.  
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(A*B)/(C*D), ɏɐɑ Ȭ ð ɖɚɗɔɣɑɝɞɎɚ ɛɌɢɔɑəɞɚɎ Ɏ 

ɏɜɟɛɛɑ 1, ɟ ɖɚɞɚɜɧɡ ɎɧɫɎɗɫɗɝɫ ɟɖɌɓɌəəɧɕ ɛɜɔ-

ɓəɌɖ, Ȯ ð ɖɚɗɔɣɑɝɞɎɚ ɛɌɢɔɑəɞɚɎ Ɏ ɏɜɟɛɛɑ 1, ɟ 

ɖɚɞɚɜɧɡ ɟɖɌɓɌəəɧɕ ɛɜɔɓəɌɖ əɑ ɎɧɫɎɗɫɗɝɫ, Ƚ ð 

ɖɚɗɔɣɑɝɞɎɚ ɛɌɢɔɑəɞɚɎ Ɏ ɏɜɟɛɛɑ 2, ɟ ɖɚɞɚɜɧɡ 

ɎɧɫɎɗɫɗɝɫ ɟɖɌɓɌəəɧɕ ɛɜɔɓəɌɖ, D ð ɖɚɗɔɣɑɝɞɎɚ 

ɛɌɢɔɑəɞɚɎ Ɏ ɏɜɟɛɛɑ 2, ɟ ɖɚɞɚɜɧɡ ɟɖɌɓɌəəɧɕ 

ɛɜɔɓəɌɖ əɑ ɎɧɫɎɗɫɗɝɫ. ȴəɞɑɜɛɜɑɞɌɢɔɫ OR: ɛɜɔ 

ɓəɌɣɑəɔɫɡ OR > 1 əɌɗɔɣɔɑ ɛɜɔɓəɌɖɌ Ɏ ɟɖɌɓɌə-

əɚɕ ɏɜɟɛɛɑ ɛɚɎɧɤɌɑɞ Ɏɑɜɚɫɞəɚɝɞɨ əɌɗɔɣɔɫ ɟ 

ɛɌɢɔɑəɞɚɎ Ɏ ɏɜɟɛɛɑ Ɏɔɜɟɝəɚɕ/Ɏɞɚɜɔɣəɚɕ ɍɌɖ-

ɞɑɜɔɌɗɨəɚɕ ɛəɑɎɘɚəɔɔ, OR = 1  - ɝɚɍɧɞɔɫ əɑ 

ɎɓɌɔɘɚɝɎɫɓɌəɧ, OR < 1 - əɌɗɔɣɔɑ ɛɜɔɓəɌɖɌ Ɏ 

ɟɖɌɓɌəəɚɕ ɏɜɟɛɛɑ ɝəɔɒɌɑɞ Ɏɑɜɚɫɞəɚɝɞɨ əɌɗɔɣɔɫ 

ɟ ɛɌɢɔɑəɞɚɎ Ɏ ɏɜɟɛɛɑ Ɏɔɜɟɝəɚɕ/Ɏɞɚɜɔɣəɚɕ ɍɌɖ-

ɞɑɜɔɌɗɨəɚɕ ɛəɑɎɘɚəɔɔ. 

ȼɑɓɟɗɨɞɌɞɧ. 

ȶɗɔəɔɖɚ-ɗɌɍɚɜɌɞɚɜəɧɑ ɡɌɜɌɖɞɑɜɔɝɞɔɖɔ 

ɚɍɑɔɡ ɏɜɟɛɛ ɛɜɑɐɝɞɌɎɗɑəɧ Ɏ ɞɌɍɗɔɢɑ ʈ1.  

ȬəɌɗɔɓ ɚɝəɚɎəɧɡ ɖɗɔəɔɖɚ-ɗɌɍɚɜɌɞɚɜəɧɡ 

ɡɌɜɌɖɞɑɜɔɝɞɔɖ ɛɚɖɌɓɌɗ, ɣɞɚ ɏɜɟɛɛɧ əɑ ɚɞɗɔɣɌ-

ɗɔɝɨ ɐɜɟɏ ɚɞ ɐɜɟɏɌ ɛɚ ɎɚɓɜɌɝɞɟ (ȼ = 0.65, U ð 

ɖɜɔɞɑɜɔɕ ȸɌəəɌ-ȿɔɞəɔ), Ɍ ɞɌɖɒɑ ɛɚ ɣɌɝɞɚɞɑ 

ɜɌɝɛɜɚɝɞɜɌəɑəəɚɝɞɔ ɝɚɛɟɞɝɞɎɟɪɥɔɡ ɓɌɍɚɗɑɎɌ-

əɔɕ, ɓɌ ɔɝɖɗɪɣɑəɔɑɘ ɝɌɡɌɜəɚɏɚ ɐɔɌɍɑɞɌ. Ȱɗɫ 

ɛɚɝɗɑɐəɑɏɚ ɍɧɗɌ ɛɚɖɌɓɌəɌ ɞɑəɐɑəɢɔɫ ɑɏɚ ɍɚɗɑɑ 

ɣɌɝɞɚɏɚ ɎɧɫɎɗɑəɔɫ Ɏ ɏɜɟɛɛɑ ɝɚ Ɏɞɚɜɔɣəɚɕ ɔə-

ɠɑɖɢɔɑɕ (42% vs 19%, OR 5, ȼ = 0,08, Fisher). 

Ȼɜɔ ɩɞɚɘ ɛɜɚɢɑəɞəɚɑ ɝɚɚɞəɚɤɑəɔɑ ɛɌɢɔɑəɞɚɎ Ɏ 

ɏɜɟɛɛɑ 1 ɍɑɓ ɝɚɛɟɞɝɞɎɟɪɥɔɡ ɓɌɍɚɗɑɎɌəɔɕ ɍɧɗɚ 

ɝɞɌɞɔɝɞɔɣɑɝɖɔ Ɏɧɤɑ, ɣɑɘ Ɏ ɏɜɟɛɛɑ 2 (37.5% vs 

4%, OR 15, ȼ = 0.04, Fisher).  

ȾɌɖɒɑ ɍɧɗɔ ɚɞɘɑɣɑəɧ ɝɞɌɞɔɝɞɔɣɑɝɖɔɑ 

ɜɌɓɗɔɣɔɫ, ɖɌɝɌɪɥɔɑɝɫ ɚɝəɚɎəɧɡ ɗɌɍɚɜɌɞɚɜəɧɡ 

ɛɌɜɌɘɑɞɜɚɎ: Ɍɍɝɚɗɪɞəɚɏɚ ɖɚɗɔɣɑɝɞɎɌ ɗɑɕɖɚɢɔ-

ɞɚɎ, ɗɔɘɠɚɢɔɞɚɎ, əɑɕɞɜɚɠɔɗɚɎ, ɖɚəɢɑəɞɜɌɢɔɔ 

Ƚ-ɜɑɌɖɞɔɎəɚɏɚ ɍɑɗɖɌ (ȼ = 0.05, U ð ɖɜɔɞɑɜɔɕ 

ȸɌəəɌ - ȿɔɞəɔ). ȻɌɢɔɑəɞɧ ɝ Ɏɞɚɜɔɣəɚɕ ɔəɠɑɖ-

ɢɔɑɕ ɓɌɖɚəɚɘɑɜəɚ ɐɑɘɚəɝɞɜɔɜɚɎɌɗɔ ɍɚɗɨɤɔɑ 

ɖɚəɢɑəɞɜɌɢɔɔ ɗɑɕɖɚɢɔɞɚɎ ɔ əɑɕɞɜɚɠɔɗɚɎ Ɏ ɝɧ-

Ɏɚɜɚɞɖɑ ɖɜɚɎɔ. Ȼɜɔ ɩɞɚɘ ɝɚɐɑɜɒɌəɔɑ ɗɔɘɠɚɢɔ-

ɞɚɎ ɍɧɗɚ ɓəɌɣɔɘɚ əɔɒɑ ɔ ɝɚɝɞɌɎɔɗɚ 0.7 * 109 /ɗ 

[0.445 ð 0.99]. ɉɞɚɞ ɛɚɖɌɓɌɞɑɗɨ Ɏ ɏɜɟɛɛɑ ɝ Ɏɔ-

ɜɟɝəɚɕ ɛəɑɎɘɚəɔɑɕ əɌ ɌəɌɗɚɏɔɣəɚɘ ɛɑɜɔɚɐɑ 

ɜɌɓɎɔɞɔɫ ɚɝəɚɎəɚɏɚ ɓɌɍɚɗɑɎɌəɔɫ ɝɚɝɞɌɎɔɗ 1.15 * 

109 /ɗ [0.92 ð 1.35] (ȼ = 0.05, U ð ɖɜɔɞɑɜɔɕ 

ȸɌəəɌ - ȿɔɞəɔ).   

ȼɌɝɛɜɚɝɞɜɌəɑəəɚɝɞɨ ȶȾ-ɛɜɔɓəɌɖɚɎ Ɏ ɔɝ-

ɝɗɑɐɟɑɘɧɡ ɏɜɟɛɛɌɡ ɛɜɑɐɝɞɌɎɗɑəɌ Ɏ ɞɌɍɗɔɢɑ ʈ2. 

Ȼɚɝɗɑ ɛɜɚɎɑɐɑəɔɫ ɞɑɝɞɌ Fisher ɐɗɫ ɏɜɟɛɛ ɍɧɗɔ 

ɛɚɗɟɣɑəɧ ɝɗɑɐɟɪɥɔɑ ɜɑɓɟɗɨɞɌɞɧ: 

 ȹɑɍɚɗɨɤɔɑ ɗɚɖɌɗɨəɧɑ ɟɣɌɝɞɖɔ ɖɚəɝɚɗɔ-

ɐɌɢɔɔ ɗɪɍɚɕ ɠɚɜɘɧ, ɚɖɜɟɏɗɧɑ ɔ ɚɎɌɗɨəɧɑ 

ɟɣɌɝɞɖɔ ɖɚəɝɚɗɔɐɌɢɔɔ ɍɚɗɑɑ 20 ɘɘ, ɛɚɗɔɏɚ-

əɌɗɨəɧɑ ɟɣɌɝɞɖɔ ɣɌɥɑ ɎɧɫɎɗɫɗɔɝɨ ɛɜɔ ɔɝɞɔə-

əɧɡ Ɏɔɜɟɝəɧɡ ɛəɑɎɘɚəɔɫɡ, ɎɧɓɎɌəəɧɡ SARS-

CoV-2 (ɜɔɝ.1 Ɍ-Ɏ, ɜɔɝ. 2 Ɍ). 

 Ȱɗɫ ɛɌɢɔɑəɞɚɎ ɝ ɛɜɔɝɚɑɐɔəɔɎɤɑɕɝɫ 

Ɏɞɚɜɔɣəɚɕ ɍɌɖɞɑɜɔɌɗɨəɚɕ ɔəɠɑɖɢɔɑɕ ɍɧɗɔ ɍɚ-

ɗɑɑ ɡɌɜɌɖɞɑɜəɧ ɞɜɑɟɏɚɗɨəɧɑ ɟɣɌɝɞɖɔ ɖɚəɝɚɗɔ-

ɐɌɢɔɔ, ɛɜɔɗɑɏɌɪɥɔɑ ɤɔɜɚɖɔɘ ɚɝəɚɎɌəɔɑɘ ɖ 

ɛɗɑɎɜɑ (ɜɔɝ. 2 ɍ, ɜɔɝ. 3 Ɏ, ɜɔɝ. 4 ɏ, ɜɔɝ. 6 ɍ), Ɍ 

ɞɌɖɒɑ ɟɣɌɝɞɖɔ, ɝɚɚɞɎɑɞɝɞɎɟɪɥɔɑ ɝɑɏɘɑəɞɌɜəɚ-

ɘɟ ɝɞɜɚɑəɔɪ ɗɑɏɖɔɡ (ɜɔɝ. 2 ɍ, ɜɔɝ. 3 Ɏ, ɜɔɝ. 6 ɍ). 

Ȼɜɔ ɩɞɚɘ ɏɜɌəɔɢɧ ɓɚə ɖɚəɝɚɗɔɐɌɢɔɔ ɍɧɗɔ ɜɚɎ-

əɧɘɔ ɔ  ɣɌɥɑ ɛɜɚɡɚɐɔɗɔ ɛɚ ɘɑɒɐɚɗɑɎɚɕ ɛɗɑɎɜɑ 

(ɜɔɝ. 1 ɑ, ɜɔɝ. 6 ɍ). 

 Ƚɔɘɛɞɚɘ Ɏɚɓɐɟɤəɚɕ ɍɜɚəɡɚɏɜɌɘɘɧ Ɏɧ-

ɫɎɗɫɗɝɫ Ɏ ɚɍɑɔɡ ɏɜɟɛɛɌɡ. ȺɐəɌɖɚ ɑɏɚ ɡɌɜɌɖɞɑ-

ɜɔɝɞɔɖɔ ɓəɌɣɔɞɑɗɨəɚ ɚɞɗɔɣɌɗɔɝɨ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ 

ɚɞ əɌɗɔɣɔɫ Ɏɞɚɜɔɣəɚɕ ɍɌɖɞɑɜɔɌɗɨəɚɕ ɔəɠɑɖ-

ɢɔɔ. Ȯ ɏɜɟɛɛɑ ɝ Ɏɔɜɟɝəɚɕ ɛəɑɎɘɚəɔɑɕ ɍɜɚəɡɔ 

əɌ ɌɖɝɔɌɗɨəɧɡ ɝɜɑɓɌɡ ɛɜɚɝɗɑɒɔɎɌɗɔɝɨ ɡɌɚɞɔɣ-

əɚ, ɍɧɗɔ ɐɑɠɚɜɘɔɜɚɎɌəɧ (ɜɔɝ. 1 ɐ). Ȼɜɔ ɩɞɚɘ Ɏ 

ɏɜɟɛɛɑ ɝ Ɏɞɚɜɔɣəɚɕ ɍɌɖɞɑɜɔɌɗɨəɚɕ ɔəɠɑɖɢɔɑɕ 

ɍɜɚəɡɔ ɣɌɥɑ ɛɜɚɝɗɑɒɔɎɌɗɔɝɨ əɌ Ɏɝɑɘ ɛɜɚɞɫɒɑ-

əɔɔ ɗɔəɑɕəɧɘɔ Ɏɚɓɐɟɤəɧɘɔ ɝɞɜɟɖɞɟɜɌɘɔ (ɜɔɝ. 

3 Ɏ, ɜɔɝ. 4 Ɍ, ɜɔɝ. 5 ɍ, ɜɔɝ. 6 ɍ).  

 ȾɌɖɒɑ Ɏ ɏɜɟɛɛɑ ɝ ɍɌɖɞɑɜɔɌɗɨəɚɕ ɔəɠɑɖ-

ɢɔɑɕ ɣɌɥɑ ɎɧɫɎɗɫɗɔ ɟɘɑəɨɤɑəɔɑ ɚɍɦɑɘɌ ɛɚɜɌ-

ɒɑəəɚɕ ɐɚɗɔ (ɜɔɝ. 4, ɜɔɝ. 6), ɗɔɘɠɌɐɑəɚɛɌɞɔɪ 

ɝɜɑɐɚɝɞɑəɔɫ (ɜɔɝ. 5 ɍ, ɜɔɝ. 5 Ɏ) ɔ ɛɗɑɎɜɌɗɨəɧɕ 

Ɏɧɛɚɞ (ɜɔɝ. 3). 

 Ȼɜɔ ɚɢɑəɖɑ ɔɓɘɑəɑəɔɕ Ɏ ɐɔəɌɘɔɖɑ Ɏ ɞɑ-

ɣɑəɔɑ ɝɑɘɔ ɐəɑɕ ɐɚ ɌəɌɗɔɓɔɜɟɑɘɧɡ ɔɓɚɍɜɌɒɑ-

əɔɕ ɍɧɗɚ ɚɞɘɑɣɑəɚ, ɣɞɚ ɟɣɌɝɞɖɔ ɖɚəɝɚɗɔɐɌɢɔɔ 

Ɏ ɏɜɟɛɛɑ ɝ Ɏɞɚɜɔɣəɚɕ ɍɌɖɞɑɜɔɌɗɨəɚɕ ɔəɠɑɖɢɔ-

ɑɕ ɐɚɝɞɚɎɑɜəɚ ɣɌɥɑ ɎɚɓəɔɖɌɗɔ əɌ ɠɚəɑ əɑɔɓɘɑ-

əɑəəɚɕ ɗɑɏɚɣəɚɕ ɛɌɜɑəɡɔɘɧ (ɜɔɝ. 2 ɍ, ɜɔɝ. 3 Ɏ, 

ɜɔɝ. 5 ɍ). 

Ⱥɍɝɟɒɐɑəɔɑ. 

Ȼɚɘɔɘɚ Ɏɔɜɟɝəɚɕ ɛəɑɎɘɚəɔɔ ɛɜɔ ɖɚɜɚəɌ-

Ɏɔɜɟɝe SARS-CoV-2, ɓɌɣɌɝɞɟɪ ɎɧɓɧɎɌɪɥɑɕ ɞɫ-

ɒɑɗɚɑ ɛɚɎɜɑɒɐɑəɔɑ ɗɑɏɖɔɡ, Ɏ ɜɫɐɑ ɔɝɝɗɑɐɚɎɌ-

əɔɕ ɍɧɗɚ ɛɚɖɌɓɌəɚ, ɣɞɚ ɝɚɛɟɞɝɞɎɟɪɥɔɑ ɍɌɖɞɑ-

ɜɔɌɗɨəɧɑ ɔəɠɑɖɢɔɔ ɛɜɔɎɚɐɫɞ ɖ ɟɎɑɗɔɣɑəɔɪ 

ɞɫɒɑɝɞɔ ɛɜɚɢɑɝɝɌ ɔ ɛɚɎɧɤɑəəɚɕ ɗɑɞɌɗɨəɚɝɞɔ 

[6, 7]. ȿɜɚɎɑəɨ ɛɜɔɝɚɑɐɔəɑəɔɫ Ɏɞɚɜɔɣəɚɕ ɍɌɖ-

ɞɑɜɔɌɗɨəɚɕ ɔəɠɑɖɢɔɔ ɘɚɒɑɞ ɍɧɞɨ əɑɐɚɚɢɑəɑə, 

ɞɌɖ ɖɌɖ əɑ Ɏɚ Ɏɝɑɡ ɝɗɟɣɌɫɡ ɛɜɚɎɚɐɫɞ ɐɔɌɏəɚɝɞɔ-

ɖɟ ɍɌɖɞɑɜɔɌɗɨəɧɡ ɚɝɗɚɒəɑəɔɕ, Ɍ ɛəɑɎɘɚəɔɪ, 

ɎɧɓɎɌəəɟɪ ɍɌɖɞɑɜɔɌɗɨəɚɕ ɠɗɚɜɚɕ, əɑ ɎɝɑɏɐɌ 

ɘɚɒəɚ ɚɞɗɔɣɔɞɨ ɚɞ Ɏɔɜɟɝəɚɕ ɛəɑɎɘɚəɔɔ əɌ ɚɝ-

əɚɎɌəɔɔ ɖɗɔəɔɣɑɝɖɚɕ ɖɌɜɞɔəɧ, ɜɑəɞɏɑəɚɗɚɏɔ-

ɣɑɝɖɔɡ ɐɌəəɧɡ ɔ ɝɞɌəɐɌɜɞəɧɡ ɌəɌɗɔɓɚɎ ɖɜɚɎɔ.  

ȽɟɥɑɝɞɎɟɑɞ əɑɝɖɚɗɨɖɚ ɖɗɔəɔɣɑɝɖɔɡ ɘɌɜ-

ɖɑɜɚɎ ɛɜɔɝɚɑɐɔəɔɎɤɑɏɚɝɫ ɍɌɖɞɑɜɔɌɗɨəɚɏɚ Ɏɚɝ-

ɛɌɗɑəɔɫ. Ⱥɐəɔɘ ɔɓ ɞɌɖɔɡ ɛɌɜɌɘɑɞɜɚɎ, ɔɝɛɚɗɨ-

ɓɟɑɘɧɡ Ɏ əɌɤɑɘ ɔɝɝɗɑɐɚɎɌəɔɔ,  ɫɎɗɫɑɞɝɫ ȻȶȾ.  

ȮəɑɓɌɛəɚɑ ɔ ɓɌɘɑɞəɚɑ ɟɎɑɗɔɣɑəɔɑ (ɍɚɗɑɑ 2 

əɏ/ɘɗ) ȻȶȾ ɫɎɗɫɑɞɝɫ ɖɗɪɣɑɎɧɘ ɛɚɖɌɓɌɞɑɗɑɘ 

ɍɌɖɞɑɜɔɌɗɨəɚɕ ɔəɠɑɖɢɔɔ [8, 9]. ȻɜɑɐɛɚɗɌɏɌɑɞ-

ɝɫ, ɣɞɚ Ɏɔɜɟɝɧ əɑ ɝɛɚɝɚɍəɧ ɟɎɑɗɔɣɔɎɌɞɨ ȻȶȾ ɐɚ 

ɞɌɖɚɕ ɖɚəɢɑəɞɜɌɢɔɔ, ɛɚɝɖɚɗɨɖɟ əɑɖɚɞɚɜɧɑ ɢɔ-

ɞɚɖɔəɧ, ɩɖɝɛɜɑɝɝɔɜɟɑɘɧɑ Ɏɚ Ɏɜɑɘɫ Ɏɔɜɟɝəɚɕ 

ɔəɠɑɖɢɔɔ, ɛɜɔɎɚɐɫɞ ɖ ɝəɔɒɑəɔɪ ɔəɐɟɖɢɔɔ 

ȻȶȾ. ɉɞɚ ɍɧɗɚ ɚɞɜɌɒɑəɚ Ɏ ɔɝɝɗɑɐɚɎɌəɔɔ 

Esposito et al.[10], ɏɐɑ ɍɧɗɚ ɛɚɖɌɓɌəɚ, ɣɞɚ ɛɚɜɚ-

ɏɚɎɧɑ  ɓəɌɣɑəɔɫ ɝ ɝɌɘɚɕ Ɏɧɝɚɖɚɕ ɖɚɘɍɔəɔɜɚ-

ɎɌəəɚɕ  ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨɪ  ɔ  ɝɛɑɢɔɠɔɣəɚɝɞɨɪ  
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ȼɔɝ. 4 Ɍ (Fig. 4 Ɍ) 

 

ȼɔɝ. 4 ɍ (Fig. 4 b) 

 

ȼɔɝ. 4 Ɏ (Fig. 4 ɝ) 

 

ȼɔɝ. 4 ɏ (Fig. 4 d) 

 

ȼɔɝ. 4 ɐ (Fig. 4 e) 

 

ȼɔɝ. 4 e (Fig. 4 f) 

ȼɔɝ. 4.    ȶȾ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɛɚɗɚɝɞɔ.   

ȻɌɢɔɑəɞ ȭ., 66 ɗɑɞ. ȹɚɎɌɫ ɖɚɜɚəɌɎɔɜɟɝəɌɫ ɔəɠɑɖɢɔɫ, ɎɧɓɎɌəəɌɫ COVID-19 (ɛɚɐɞɎɑɜɒɐɑəəɌɫ). ȲɌɗɚɍɧ ɛɜɔ 

ɛɚɝɞɟɛɗɑəɔɔ ð ɚɞɝɟɞɝɞɎɟɪɞ ɎɝɗɑɐɝɞɎɔɑ ɞɫɒɑɝɞɔ ɝɚɝɞɚɫəɔɫ. ȻɌɢɔɑəɞ əɌ ȴȮȷ. ȳɌɍɚɗɑɗ 12 ɐəɑɕ əɌɓɌɐ, ɖɚɏɐɌ 

ɚɞɘɑɞɔɗ ɛɚɎɧɤɑəɔɑ ɞɑɘɛɑɜɌɞɟɜɌ ɞɑɗɌ ɐɚ 38ÜȽ, ɛɚɫɎɗɑəɔɑ ɚɐɧɤɖɔ, ɝɟɡɚɏɚ ɖɌɤɗɫ. ȸɌɓɚɖ əɌ COVID-19 - ɛɚ-

ɗɚɒɔɞɑɗɨəɧɕ. ȻɑɜɑɎɑɐɑə ɔɓ ɐɜɟɏɚɏɚ ɗɑɣɑɍəɚɏɚ ɟɣɜɑɒɐɑəɔɫ.  

a, ɍ ð ɛɜɔ ɛɚɝɞɟɛɗɑəɔɔ. ȹɌ Ɏɝɑɘ ɛɜɚɞɫɒɑəɔɔ ɛɌɜɑəɡɔɘɧ ɛɜɌɎɚɏɚ ɔ ɗɑɎɚɏɚ ɗɑɏɖɚɏɚ ɚɛɜɑɐɑɗɫɪɞɝɫ ɘəɚɒɑ-

ɝɞɎɑəəɧɑ ɟɣɌɝɞɖɔ ɘɌɞɚɎɚɏɚ ɝɞɑɖɗɌ əɑɛɜɌɎɔɗɨəɚɕ ɠɚɜɘɧ, ɜɌɓəɚɕ ɔəɞɑəɝɔɎəɚɝɞɔ, ɔɘɑɪɥɔɑ ɝɗɔɎəɚɕ ɡɌɜɌɖ-

ɞɑɜ; ɝ ɎɧɜɌɒɑəəɧɘɔ ɛɜɚɫɎɗɑəɔɫɘɔ ɝɔɘɛɞɚɘɌ çcrazy pavingè ɔ ɑɐɔəɔɣəɧɘɔ əɑɍɚɗɨɤɔɘɔ ɟɣɌɝɞɖɌɘɔ ɝɟɍɛɗɑɎ-

ɜɌɗɨəɚɕ ɔ ɛɑɜɔɍɜɚəɡɔɌɗɨəɚɕ əɑɚɐəɚɜɚɐəɚɕ ɖɚəɝɚɗɔɐɌɢɔɔ, Ɏɑɜɚɫɞəɚ, Ɏɔɜɟɝəɚɏɚ ɏɑəɑɓɌ (ɝɞɜɑɗɖɔ). Ȼɜɔ ɩɞɚɘ Ɏ 

ɓɌɐəɔɡ ɚɞɐɑɗɌɡ ɚɍɚɔɡ ɗɑɏɖɔɡ ɚɛɜɑɐɑɗɫɪɞɝɫ ɓɚəɧ ɖɚəɝɚɗɔɐɌɢɔɔ, ɛɗɚɞəɚɕ ɝɞɜɟɖɞɟɜɧ, əɌ ɠɚəɑ ɟɛɗɚɞəɑəɔɫ ð 

ɎɚɓɐɟɤəɌɫ ɍɜɚəɡɚɏɜɌɘɘɌ (ɗɔəɑɕəɧɑ, ɐɚɝɞɌɞɚɣəɚ ɛɜɚɞɫɒɑəəɧɑ) ɛɜɚɝɎɑɞɧ ɍɜɚəɡɚɎ. ȿɘɑəɨɤɑəɔɑ ɚɍɦɑɘɌ əɔɒ-

əɔɡ ɐɚɗɑɕ. Ȼɚ ȶȾ-ɖɌɜɞɔəɑ əɑɗɨɓɫ ɔɝɖɗɪɣɔɞɨ ɛɜɔɝɚɑɐɔəɑəɔɑ ɍɌɖɞɑɜɔɌɗɨəɚɕ ɔəɠɑɖɢɔɔ. Ɏ, ɏ ð ɣɑɜɑɓ 6 ɐəɑɕ 

ɛɚɝɗɑ ɛɚɝɞɟɛɗɑəɔɫ. Ȼɚɝɗɑ ɗɑɣɑəɔɫ ɌəɞɔɍɔɚɞɔɖɌɘɔ, ɝɛɟɝɞɫ 6 ɝɟɞɚɖ ð ɎɧɜɌɒɑəəɌɫ ɛɚɗɚɒɔɞɑɗɨəɌɫ ɐɔəɌɘɔɖɌ: 

ɞɑəɐɑəɢɔɫ ɖ ɜɌɓɜɑɤɑəɔɪ Ɏɔɜɟɝəɚɕ ɛəɑɎɘɚəɔɔ (ɚɝɞɌɞɚɣəɧɑ ɓɚəɧ ɝɗɌɍɚɔəɞɑəɝɔɎəɚɏɚ ɘɌɞɚɎɚɏɚ ɝɞɑɖɗɌ, ɑɐɔ-

əɔɣəɧɑ ɟɣɌɝɞɖɔ ɖɚəɝɚɗɔɐɌɢɔɔ ɝ əɑɣɑɞɖɔɘɔ əɑɜɚɎəɧɘɔ ɖɚəɞɟɜɌɘɔ), Ɍ ɞɌɖɒɑ ɟɘɑəɨɤɑəɔɑ ɖɚəɝɚɗɔɐɌɢɔɔ Ɏ 

ɓɌɐəɔɡ ɚɞɐɑɗɌɡ ɚɍɚɔɡ ɗɑɏɖɔɡ. ɐ, ɑ ð ɣɑɜɑɓ 20 ɐəɑɕ ɛɚɝɗɑ ɛɚɝɞɟɛɗɑəɔɫ. ȰɌɗɨəɑɕɤɌɫ ɛɚɗɚɒɔɞɑɗɨəɌɫ ɐɔəɌɘɔɖɌ Ɏ 

Ɏɔɐɑ ɛɜɌɖɞɔɣɑɝɖɔ ɛɚɗəɚɏɚ ɎɚɝɝɞɌəɚɎɗɑəɔɫ Ɏɚɓɐɟɤəɚɝɞɔ ɗɑɏɚɣəɚɕ ɛɌɜɑəɡɔɘɧ ɚɍɚɔɡ ɗɑɏɖɔɡ. . 

Fig. 4.    Chest CT.   

Patient B., male, 66. New coronavirus infection caused by COVID -19 (confirm ed). There are no complaints on a d-

mission due to the severity of the condition. Mechanical ventilation administered. Patient got sick 12 days ago, 

when he noticed an increase in body temperature to 38 Á C, shortness of breath, dry cough. The smear on COVID-

19 is positive. Transferred from another medical hospital. Ɍ, b  ð at admission. Throughout the parenchyma of both 

lungs multiple areas of ground glass of irregular shape are observed, lesions have different intensity; with sign of 

increased interstitial pulmonary pattern (òcrazy pavingó) and small areas of subpleural and peribronchial heter o-

geneous consolidation, probably of viral origin (arrows). At the same time, in the posterior parts of both lungs, ar e-

as of consolidation, dense structure are determined, an air bronchogram is seen (linear, extended). The volume of 

the lower lobes is reduced. According to the CT scans, it is impossible to exclude a secondary bacterial infection. c, 

d ð 6 days after admission. After treatment with antibiotics (6 days) ð positive dynamic changes: a tendency to r e-

solve viral pneumonia  (residual areas of low -intensity ground glass, single areas of consolidation with irregular 

borders), as well as a decrease in the consolidation zone in the posterior parts of both lungs. e, f ð 20 days after 

admission. Further positive dynamics: almost co mplete restoration of the lucensy of the pu lmonary parenchyma of 

both lungs.  



   RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY  

 

  | www.rejr.ru | REJR. 2020; 10 (4):21-35       DOI:10.21569/2222-7415-2020-10-4-21-35        ʉʪʨʘʥʠʮʘ  29 
  

 

 

ȼɔɝ. 5 Ɍ (Fig. 5 Ɍ) 

 

ȼɔɝ. 5 ɍ (Fig. 5 b) 

 

ȼɔɝ. 5 Ɏ (Fig. 5 ɝ) 

 

ȼɔɝ. 5 ɏ (Fig. 5 ɝ) 

ȼɔɝ. 5.   ȶȾ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɛɚɗɚɝɞɔ əɌ ɟɜɚɎəɑ ɍɔɠɟɜɖɌɢɔɔ ɞɜɌɡɑɔ.  

ȻɌɢɔɑəɞ ȭ., 44 ɏɚɐɌ. ȹɚɎɌɫ ɖɚɜɚəɌɎɔɜɟɝəɌɫ ɔəɠɑɖɢɔɫ, ɎɧɓɎɌəəɌɫ COVID-19 (ɛɚɐɞɎɑɜɒɐɑəəɌɫ). ȲɌɗɚɍɧ ɛɜɔ 

ɛɚɝɞɟɛɗɑəɔɔ ð əɌ ɗɔɡɚɜɌɐɖɟ, ɚɍɥɟɪ ɝɗɌɍɚɝɞɨ. SpO2 ð 97 %. ȭɚɗɨəɧɘ ɝɑɍɫ ɝɣɔɞɌɑɞ 7 ɐəɑɕ, ɖɚɏɐɌ ɚɞɘɑɞɔɗ ɛɚ-

Ɏɧɤɑəɔɑ ɞɑɘɛɑɜɌɞɟɜɧ ɐɚ 38,5ÜȽ. ȸɌɓɚɖ əɌ COVID-19 - ɛɚɗɚɒɔɞɑɗɨəɧɕ. Ɍ  ð ɛɜɔ ɛɚɝɞɟɛɗɑəɔɔ. Ȯ ɛɑɜɑɐəɔɡ 

ɛɑɜɔɠɑɜɔɣɑɝɖɔɡ ɚɞɐɑɗɌɡ Ɏɑɜɡəɑɕ ɐɚɗɔ ɛɜɌɎɚɏɚ ɗɑɏɖɚɏɚ ð ɚɍɤɔɜəɌɫ ɓɚəɌ ɘɌɞɚɎɚɏɚ ɝɞɑɖɗɌ ɝ ɑɐɔəɔɣəɧɘɔ 

ɚɖɜɟɏɗɧɘɔ ɛɜɚɝɎɑɞɌɘɔ ɍɜɚəɡɚɎ; ɜɑɞɔɖɟɗɫɜəɚɕ ɔɝɣɑɜɣɑəəɚɝɞɨɪ əɌ ɠɚəɑ ɘɌɞɚɎɚɏɚ ɝɞɑɖɗɌ ð ɝɔɘɛɞɚɘ çcrazy 

pavingè. ɍ ð ɣɑɜɑɓ 5 ɐəɑɕ ɛɚɝɗɑ ɛɚɝɞɟɛɗɑəɔɫ.  ȻɚɫɎɗɑəɔɑ Ɏ Ɏɑɜɡəɑɕ ɐɚɗɑ ɛɜɌɎɚɏɚ ɗɑɏɖɚɏɚ əɌ ɠɚəɑ əɑɔɓɘɑəɑə-

əɚɕ ɗɑɏɚɣəɚɕ ɛɌɜɑəɡɔɘɧ ɓɚəɧ ɖɚəɝɚɗɔɐɌɢɔɔ ɛɚ ɠɚɜɘɑ, ɝɚɚɞɎɑɞɝɞɎɟɪɥɑɕ ɝɟɍɝɑɏɘɑəɞɌɜəɚɘɟ ɝɞɜɚɑəɔɪ; ɝ 

ɛɗɚɞəɚɕ, ɐɚɝɞɌɞɚɣəɚ ɚɐəɚɜɚɐəɚɕ ɝɞɜɟɖɞɟɜɚɕ, əɌ ɠɚəɑ ɟɛɗɚɞəɑəɔɫ ð ɎɚɓɐɟɤəɌɫ ɍɜɚəɡɚɏɜɌɘɘɌ (ɗɔəɑɕəɧɑ, 

ɛɜɚɝɎɑɞɧ ɍɜɚəɡɚɎ, ɖɚɞɚɜɧɑ ɘɚɒəɚ ɛɜɚɝɗɑɐɔɞɨ ɚɞ ɛɜɔɖɚɜəɑɎɧɡ ɚɞɐɑɗɚɎ ɐɚ ɛɑɜɔɠɑɜɔɔ). Ȼɚ ȶȾ- ɖɌɜɞɔəɑ əɑɗɨ-

ɓɫ ɔɝɖɗɪɣɔɞɨ ɛɜɔɝɚɑɐɔəɑəɔɑ ɍɌɖɞɑɜɔɌɗɨəɚɕ ɔəɠɑɖɢɔɔ. Ȼɜɔ ɩɞɚɘ ɚɞɘɑɣɌɑɞɝɫ ɐɌɗɨəɑɕɤɑɑ ɞɑɣɑəɔɑ Ɏɔɜɟɝəɚɕ 

ɛəɑɎɘɚəɔɔ: ɟɛɗɚɞəɑəɔɑ ɎɧɫɎɗɫɑɘɧɡ ɜɌəɑɑ ɓɚə ɘɌɞɚɎɚɏɚ ɝɞɑɖɗɌ ɝ ɞɑəɐɑəɢɔɑɕ ɖ ɠɚɜɘɔɜɚɎɌəɔɪ əɌ ɔɡ ɘɑɝɞɑ 

əɑɜɚɎəɧɡ, ɛɚɗɔɏɚəɌɗɨəɧɡ ɟɣɌɝɞɖɚɎ ɖɚəɝɚɗɔɐɌɢɔɔ.Ɏ,ɏ  ð ɠɜɌɏɘɑəɞɧ ɖɚɘɛɨɪɞɑɜəɧɡ ɞɚɘɚɏɜɌɘɘ Ɏ ɘɑɐɔɌɝɞɔ-

əɌɗɨəɚɘ ɚɖəɑ. ȿɘɑɜɑəəɚ ɎɧɜɌɒɑəəɌɫ ɌɐɑəɚɛɌɞɔɫ ɝɜɑɐɚɝɞɑəɔɫ: ɟɎɑɗɔɣɑəɔɑ ɗɔɘɠɌɞɔɣɑɝɖɔɡ ɟɓɗɚɎ ɛɌɜɌɞɜɌɡɑ-

Ɍɗɨəɚɕ ɏɜɟɛɛɧ ɝɛɜɌɎɌ; ɞɜɌɡɑɚɍɜɚəɡɔɌɗɨəɚɕ ɏɜɟɛɛɧ.  

Fig. 5.   Chest CT, trachea bifurcation leve l.  

Patient B., male, 44. New coronavirus infection caused by COVID -19 (confirmed). Complaints on admission ð fever, 

weakness. SpO2 ð 97 %. He considers himself sick for 7 days, when he noted an increase in temperature to 38.5 Á 

C. The  smear on COVID -19 is  positive.  Ɍ ð at admission. In the anterior peripheral parts of the right upper lobe ð 

an extensive area of ground glass with single rounded bronchial lumens; sign of increased interstitial pulmonary 

pattern (òcrazy pavingó). b ð 5 days after admission. The appearan ce in the right upper lobe (unchanged pulm o-

nary parenchyma is given as a background) there are area of consolidation correspond to the subsegmental lung 

structure; have a quite h omogenous structure with air bronchogram sign (linear bronchial lumen, which c an be 

traced from the proximal sections to the periphery). According to the CT scans, it is impossible to exclude a se c-

ondary bacterial infection. At the same time, there is a further course of viral pneumonia: previously detected ar e-

as of ground glass bec ame smaller with a tendency to form uneven, polygonal areas of consolidation in their place.  

c, d  ð fragments of computer tomograms in the mediastinal window. Moderate mediastinal adenopathy: e n larged 

lymph nodes of the right paratracheal group and tracheo bronchial group lymph nodes.  
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ɝɚɝɞɌɎɗɫɗɔ ɍɚɗɑɑ 0,188 əɏ / ɘɗ ɐɗɫ ɍɌɖɞɑɜɔɌɗɨ-

əɚɕ ɔ  ɘɑəɑɑ 0,07 əɏ / ɘɗ ɐɗɫ Ɏɔɜɟɝəɚɕ ɛəɑɎɘɚ-

əɔɔ, Ɍ ɞɌɖɒɑ ɟɝɞɌəɚɎɗɑəɌ ɎɧɝɚɖɌɫ ɝɛɑɢɔɠɔɣ-

əɚɝɞɨ ȻȶȾ ɐɗɫ ɎɧɫɎɗɑəɔɫ ɛəɑɎɘɚəɔɔ ɍɌɖɞɑɜɔ-

Ɍɗɨəɚɕ ɩɞɔɚɗɚɏɔɔ ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɐɜɟɏɔɘɔ ɗɌ-

ɍɚɜɌɞɚɜəɧɘɔ ɛɚɖɌɓɌɞɑɗɫɘɔ. ɁɚɤɔəɌ ɔ ɐɜ. ɚɞ-

ɘɑɞɔɗɔ, ɣɞɚ ɓəɌɣɑəɔɑ ȻȶȾ Ɏɧɤɑ 0,2 əɏ / ɘɗ 

ɔɘɑɗɚ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ 86%, ɝɛɑɢɔɠɔɣəɚɝɞɨ 

80% ɐɗɫ ɐɔɌɏəɚɝɞɔɖɔ ɍɌɖɞɑɜɔɌɗɨəɚɏɚ Ɏɚɓɍɟɐɔ-

ɞɑɗɫ ɛəɑɎɘɚəɔɔ [11]. Ȼɜɔ ɩɞɚɘ əɌɐɚ ɟɣɔɞɧɎɌɞɨ, 

ɣɞɚ ȻȶȾ ɞɌɖɒɑ ɘɚɒɑɞ ɍɧɞɨ ɛɚɎɧɤɑə ɟ ɛɌɢɔɑə-

ɞɚɎ ɝ COVID-19 ɔɓ-ɓɌ ɏɑəɑɜɌɗɔɓɚɎɌəəɚɕ ɎɚɝɛɌ-

ɗɔɞɑɗɨəɚɕ ɌɖɞɔɎɌɢɔɔ, ɐɜɟɏɔɡ ɍɌɖɞɑɜɔɌɗɨəɧɡ 

ɚɝɗɚɒəɑəɔɕ, Ɍ əɑ ɍɌɖɞɑɜɔɌɗɨəɚɕ ɛəɑɎɘɚəɔɔ [6]. 

ȸɧ ɚɞɚɍɜɌɗɔ ɛɌɢɔɑəɞɚɎ ɝ ɟɜɚɎəɑɘ ȻȶȾ 

ɍɚɗɑɑ 0,2 əɏ / ɘɗ ɔ ɔɝɖɗɪɣɔɗɔ ɔɓ əɌɤɑɏɚ ɔɝɝɗɑ-

ɐɚɎɌəɔɫ ɛɌɢɔɑəɞɚɎ ɝ ɝɚɛɟɞɝɞɎɟɪɥɔɘɔ ɓɌɍɚɗɑ-

ɎɌəɔɫɘɔ, ɖɚɞɚɜɧɑ ɘɚɏɗɔ ɚɍɟɝɗɚɎɔɞɨ ɛɚɎɧɤɑəɔɑ 

ɟɜɚɎəɫ ȻȶȾ. ȶɜɚɘɑ ɞɚɏɚ, ɐɗɫ ɚɞɍɚɜɌ ɛɌɢɔɑəɞɚɎ 

ɛɚɘɔɘɚ ɛɚɎɧɤɑəəɚɏɚ ɟɜɚɎəɫ ȻȶȾ ɟɣɔɞɧɎɌɗɔɝɨ 

ɐɜɟɏɔɑ ɗɌɍɚɜɌɞɚɜəɧɑ ɘɌɜɖɑɜɧ (Ɍɍɝɚɗɪɞəɚɑ ɖɚ-

 

ȼɔɝ. 6 Ɍ (Fig. 6 Ɍ) 

 

ȼɔɝ. 6 ɍ (Fig. 6 b) 

ȼɔɝ. 6.    ȶȾ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɛɚɗɚɝɞɔ  əɌ ɟɜɚɎəɑ əɔɒəɔɡ ɚɞɐɑɗɚɎ.  

ȻɌɢɔɑəɞ ȶ., 61 ɏɚɐ. ȹɚɎɌɫ ɖɚɜɚəɌɎɔɜɟɝəɌɫ ɔəɠɑɖɢɔɫ, ɎɧɓɎɌəəɌɫ COVID-19 (ɛɚɐɞɎɑɜɒɐɑəəɌɫ). ȲɌɗɚɍɧ ɛɜɔ 

ɛɚɝɞɟɛɗɑəɔɔ ð əɌ ɟɘɑɜɑəəɟɪ ɚɍɥɟɪ ɝɗɌɍɚɝɞɨ, ɛɚɎɧɤɑəɔɑ ɞɑɘɛɑɜɌɞɟɜɧ ɞɑɗɌ ɐɚ 38,5ÁȽ, ɝɟɡɚɕ ɖɌɤɑɗɨ. SpO2 ð 

97 %. ȭɚɗɨəɧɘ ɝɑɍɫ ɝɣɔɞɌɑɞ 12 ɐəɑɕ, ɖɚɏɐɌ ɚɞɘɑɞɔɗ ɛɚɎɧɤɑəɔɑ ɞɑɘɛɑɜɌɞɟɜɧ ɐɚ 38,5ÜȽ, ɝɗɌɍɚɝɞɨ, ɝɟɡɚɕ ɖɌ-

ɤɑɗɨ ɝ ɛɜɚɓɜɌɣəɧɘ ɚɞɐɑɗɫɑɘɧɘ ɔ ɚɐɧɤɖɟ. ȸɌɓɚɖ əɌ COVID-19 ð ɛɚɗɚɒɔɞɑɗɨəɧɕ. a ð ɛɜɔ ɛɚɝɞɟɛɗɑəɔɔ. Ȯ 

ɚɍɚɔɡ ɗɑɏɖɔɡ ɚɛɜɑɐɑɗɫɪɞɝɫ ɜɌɝɛɜɚɝɞɜɌəɑəəɧɑ ɓɚəɧ ɘɌɞɚɎɚɏɚ ɝɞɑɖɗɌ, ɟɘɑɜɑəəɚ ɎɧɜɌɒɑəəɧɑ ɛɜɚɫɎɗɑəɔɫ 

ɝɔɘɛɞɚɘɌ çcrazy pavingè, Ɍ ɞɌɖɒɑ ɘəɚɒɑɝɞɎɑəəɧɑ ɝɟɍɛɗɑɎɜɌɗɨəɧɑ ɔ ɛɑɜɔɍɜɚəɡɔɌɗɨəɧɑ ɟɣɌɝɞɖɔ ɖɚəɝɚɗɔɐɌ-

ɢɔɔ ɝ əɑɜɚɎəɧɘɔ ɖɚəɞɟɜɌɘɔ ɘɑɝɞɌɘɔ ɝɗɔɎɌɪɥɔɑɝɫ ɘɑɒɐɟ ɝɚɍɚɕ, ɛɚɗɔɏɚəɌɗɨəɚɕ, Ɍ ɞɌɖɒɑ ɞɫɒɔɝɞɚɕ ɠɚɜɘɧ. 

ȶȾ ɖɌɜɞɔəɌ ɝ Ɏɧɝɚɖɚɕ ɝɞɑɛɑəɨɪ Ɏɑɜɚɫɞəɚɝɞɔ, ɝɚɚɞɎɑɞɝɞɎɟɑɞ Ɏɔɜɟɝəɚɕ (Ɏ ɞɚɘ ɣɔɝɗɑ Covid-19) ɛəɑɎɘɚəɔɔ. ɍ ð 

ɣɑɜɑɓ 7 ɐəɑɕ ɛɚɝɗɑ ɛɚɝɞɟɛɗɑəɔɫ. ȻɚɫɎɗɑəɔɑ Ɏ əɔɒəɑɕ ɐɚɗɑ (S6) ɛɜɌɎɚɏɚ ɗɑɏɖɚɏɚ ɓɚəɧ ɖɚəɝɚɗɔɐɌɢɔɔ ɛɚ ɠɚɜ-

ɘɑ, ɝɚɚɞɎɑɞɝɞɎɟɪɥɑɕ ɝɟɍɝɑɏɘɑəɞɌɜəɚɘɟ ɝɞɜɚɑəɔɪ; ɝ ɜɚɎəɧɘ ɣɑɞɖɔɘ ɖɚəɞɟɜɚɘ; ɛɗɚɞəɚɕ, ɐɚɝɞɌɞɚɣəɚ ɚɐəɚ-

ɜɚɐəɚɕ ɝɞɜɟɖɞɟɜɚɕ, əɌ ɠɚəɑ ɟɛɗɚɞəɑəɔɫ ð ɎɚɓɐɟɤəɌɫ ɍɜɚəɡɚɏɜɌɘɘɌ (ɗɔəɑɕəɧɑ, ɛɜɚɝɎɑɞɧ ɍɜɚəɡɚɎ, ɖɚɞɚɜɧɑ 

ɘɚɒəɚ ɛɜɚɝɗɑɐɔɞɨ ɚɞ ɛɜɔɖɚɜəɑɎɧɡ ɚɞɐɑɗɚɎ ɐɚ ɛɑɜɔɠɑɜɔɔ). ȺɞɘɑɣɌɑɞɝɫ ɟɘɑəɨɤɑəɔɑ ɜɌɓɘɑɜɚɎ əɔɒəɑɕ ɐɚɗɔ 

ɝɛɜɌɎɌ. ȬəɌɗɚɏɔɣəɌɫ ɓɚəɌ ɖɚəɝɚɗɔɐɌɢɔɔ, əɚ ɘɑəɑɑ ɎɧɜɌɒɑəəɌɫ, əɌɍɗɪɐɌɑɞɝɫ Ɏ əɔɒəɑɕ ɐɚɗɑ ɝɗɑɎɌ, ɛɑɜɔɍ-

ɜɚəɡɔɌɗɨəɧɡ ɚɞɐɑɗɌɡ S4 ɝɛɜɌɎɌ. Ȼɜɔ ɩɞɚɘ ɚɞɘɑɣɌɑɞɝɫ ɛɚɗɚɒɔɞɑɗɨəɌɫ ɐɔəɌɘɔɖɌ ɞɑɣɑəɔɫ Ɏɔɜɟɝəɚɕ ɛəɑɎɘɚ-

əɔɔ: ɚɝɞɌɞɚɣəɧɑ ɗɚɖɌɗɨəɧɑ ɓɚəɧ ɝɗɌɍɚɔəɞɑəɝɔɎəɚɏɚ ɘɌɞɚɎɚɏɚ ɝɞɑɖɗɌ. Ȼɚ ȶȾ ɖɌɜɞɔəɑ əɑɗɨɓɫ ɔɝɖɗɪɣɔɞɨ ɛɜɔ-

ɝɚɑɐɔəɑəɔɑ ɍɌɖɞɑɜɔɌɗɨəɚɕ ɔəɠɑɖɢɔɔ.  

Fig. 6.   Chest  CT, lower  lobes  level .  

Patient K., male, 61. New coronavirus infection caused by COVID -19 (confirmed). Ⱥn admission ð moderate wea k-

ness, fever u p to 38.5ÁC, dry cough. SpO2 ð 97 %. The patient considers himself ill for 12 days, when he noted an 

increase in temperature to 38.5 Á C, weakness, dry cough with clear discharge and shortness of breath. The smear 

on COVID -19 is positive. a ð at admission.  There are common areas of ground glass in both lungs, moderate 

man ifestations of the "crazy paving" sign, as well as multiple subpleural and peribronchial areas of consolidation 

with irregular contours that sometimes merge with each other, polygonal, as w ell as linear forms. CT features with 

a high degree of probability, corresponds to viral (including Covid -19) pneumonia.  b ð 7 days after admission. In 

the lower lobe of the right lung (S6) there are zone of consolidation corresponding to the subsegmental lung stru c-

ture; with a smooth sharp contour; a quite homogenous structure with air bro nchogram sign (linear bronchial 

lumen, which can be traced from the central departments to the periphery). There is a d ecrease in the size of the 

lower lobe on the right.  A similar zone of consolidation, but less pronounced, is o bserved in the lower lobe on the 

left, and in the peribronchial parts of S4 on the right. At the same time, there is a positive trend in the further 

course of viral pneumonia: residual local areas of low -intensity ground glass. According to the CT scans, it is i m-

possible to exclude the secondary bacterial infection.  
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ɗɔɣɑɝɞɎɚ ɗɑɕɖɚɢɔɞɚɎ, əɑɕɞɜɚɠɔɗɚɎ, ɗɔɘɠɚɢɔ-

ɞɚɎ), ɜɑɓɟɗɨɞɌɞɧ ɍɌɖɞɑɜɔɚɗɚɏɔɣɑɝɖɔɡ ɛɚɝɑɎɚɎ 

ɘɚɖɜɚɞɧ ɔ ɍɜɚəɡɚɌɗɨɎɑɚɗɫɜəɚɏɚ ɗɌɎɌɒɌ (ȭȬȷ).  

Ȯ əɌɤɑɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɟ ɞɌɖɔɡ ɛɌɢɔɑəɞɚɎ 

ɘɧ ɜɑɞɜɚɝɛɑɖɞɔɎəɚ ɛɜɚɌəɌɗɔɓɔɜɚɎɌɗɔ ɖɚɘɛɨɪ-

ɞɑɜəɚ-ɞɚɘɚɏɜɌɠɔɣɑɝɖɔɑ ɛɜɔɓəɌɖɔ, ɛɚɓɎɚɗɫɪ-

ɥɔɑ ɓɌɛɚɐɚɓɜɔɞɨ ɛɜɔɝɚɑɐɔəɑəɔɑ ɍɌɖɞɑɜɔɌɗɨəɚɕ 

ɔəɠɑɖɢɔɔ, ɞɚ ɑɝɞɨ ɟɝɞɌəɚɎɔɞɨ ɛɚ ȶȾ-ɖɌɜɞɔəɑ 

ɝɘɑɤɌəəɧɕ Ɏɔɜɟɝəɚ-ɍɌɖɞɑɜɔɌɗɨəɧɕ ɡɌɜɌɖɞɑɜ 

ɛɚɜɌɒɑəɔɫ. ȸəɚɏɔɑ ɔɝɝɗɑɐɚɎɌɞɑɗɔ [12 - 17] ɛɚ-

ɐɜɚɍəɚ ɜɌɝɝɘɌɞɜɔɎɌɗɔ ɞɔɛɔɣəɟɪ ɖɌɜɞɔəɟ ɞɑɣɑ-

əɔɫ əɚɎɚɕ ɖɚɜɚəɌɎɔɜɟəɚɕ ɛəɑɎɘɚəɔɔ ɔ ɖɚəɝɞɌ-

ɞɔɜɚɎɌɗɔ ɐɚɝɞɌɞɚɣəɚ ɍɧɝɞɜɟɪ ɐɔəɌɘɔɖɟ ɎɧɫɎ-

ɗɫɑɘɧɡ ɔɓɘɑəɑəɔɕ [18], Ɍ ɞɌɖɒɑ ɛɜɑɚɍɗɌɐɌɪ-

ɥɔɑ ȶȾ ɝɔɘɛɞɚɘɧ, ɎɝɞɜɑɣɌɪɥɔɑɝɫ əɌ ɜɌəəɑɕ ɔ 

ɛɚɓɐəɑɕ ɝɞɌɐɔɫɡ ɍɚɗɑɓəɔ [19, 20]. Ƚɔɘɛɞɚɘ ɖɚə-

ɝɚɗɔɐɌɢɔɔ ɫɎɗɫɑɞɝɫ ɚɐəɔɘ ɔɓ əɔɡ (ɜɔɝ. 1). ȶɚɘ-

ɍɔəɌɢɔɫ ɝəɔɒɑəɔɫ ɛɜɚɓɜɌɣəɚɝɞɔ ɛɚ ɞɔɛɟ ɘɌɞɚ-

Ɏɚɏɚ ɝɞɑɖɗɌ ɔ ɖɚəɝɚɗɔɐɌɢɔɔ ɝɚɝɞɌɎɗɫɗɌ ɚɞ 83% 

ɐɚ 85% Ɏɝɑɡ ȶȾ-ɝɔɘɛɞɚɘɚɎ ɛɜɔ Ɏɔɜɟɝəɚɕ ɛəɑɎ-

ɘɚəɔɔ [13]. 

Ƚɔɘɛɞɚɘ ɖɚəɝɚɗɔɐɌɢɔɔ əɌ ɖɚɘɛɨɪɞɑɜəɧɡ 

ɞɚɘɚɏɜɌɘɘɌɡ ɘɧ ɚɍəɌɜɟɒɔɎɌɑɘ Ɏ ɞɚɘ ɝɗɟɣɌɑ, 

ɖɚɏɐɌ ɛɌɞɚɘɚɜɠɚɗɚɏɔɣɑɝɖɔ ɛɜɔɝɟɞɝɞɎɟɑɞ ɗɪɍɚɕ 

ɝɟɍɝɞɜɌɞ (ɒɔɐɖɚɝɞɨ, ɩɖɝɝɟɐɌɞ, ɚɛɟɡɚɗɑɎɧɑ ɖɗɑɞ-

ɖɔ ɔ ɞ.ɐ.), ɓɌɘɑɥɌɪɥɔɕ Ɏɚɓɐɟɡ Ɏəɟɞɜɔ ɌɗɨɎɑɚɗ 

[21]. ȿɣɌɝɞɖɔ ɖɚəɝɚɗɔɐɌɢɔɔ ɫɎɗɫɪɞɝɫ ɚɍɥɔɘɔ 

ɛɜɚɫɎɗɑəɔɫɘɔ ɐɗɫ Ɏɔɜɟɝəɚɕ ɔ ɍɌɖɞɑɜɔɌɗɨəɚɕ 

ɛəɑɎɘɚəɔɔ. Ƚɗɚɒəɚɝɞɨ ɓɌɖɗɪɣɌɑɞɝɫ Ɏ ɞɚɘ, ɣɞɚ 

əɑɚɍɡɚɐɔɘɚ ɓɌɛɚɐɚɓɜɔɞɨ ɛɜɔɝɚɑɐɔəɑəɔɑ çɍɌɖɞɑ-

ɜɔɌɗɨəɚɕè ɖɚəɝɚɗɔɐɌɢɔɔ əɌ ɠɚəɑ çɎɔɜɟɝəɚɕè.  

ȿ ɛɌɢɔɑəɞɚɎ ɝ COVID-19 ɛɜɔ ɐɚɝɞɌɞɚɣəɚ 

ɜɌɝɛɜɚɝɞɜɌəɑəəɚɘ ɚɍɦɑɘɑ ɛɚɜɌɒɑəɔɫ (ɍɚɗɑɑ 

50% ɚɞ ɚɍɥɑɏɚ ɚɍɦɑɘɌ ɗɑɏɖɚɏɚ), əɚ ɍɑɓ əɌɗɔɣɔɫ 

ɗɌɍɚɜɌɞɚɜəɧɡ ɛɜɔɓəɌɖɚɎ ɍɌɖɞɑɜɔɌɗɨəɚɕ ɔə-

ɠɑɖɢɔɔ, ɟɣɌɝɞɖɔ ɖɚəɝɚɗɔɐɌɢɔɔ ɔɘɑɗɔ ɜɫɐ ɚɍ-

ɥɔɡ ɣɑɜɞ. Ȯ ɛɚɐɞɎɑɜɒɐɑəɔɑ ɛɜɑɐɧɐɟɥɔɡ ɔɝɝɗɑ-

ɐɚɎɌəɔɕ ɘɧ ɟɝɞɌəɚɎɔɗɔ ɔɡ ɘɟɗɨɞɔɠɚɖɌɗɨəɧɕ, 

çɛɫɞəɔɝɞɧɕè ɡɌɜɌɖɞɑɜ, ɝɟɍɛɗɑɎɜɌɗɨəɚɑ ɜɌɝɛɜɑ-

ɐɑɗɑəɔɑ [13, 15, 22, 23].  ȿɣɌɝɞɖɔ ɖɚəɝɚɗɔɐɌɢɔɔ 

ɔɘɑɗɔ ɚɖɜɟɏɗɟɪ, ɚɎɌɗɨəɟɪ, Ɍ ɞɌɖɒɑ  əɑɛɜɌ-

Ɏɔɗɨəɟɪ ɛɚɗɔɏɚəɌɗɨəɟɪ, ɔəɚɏɐɌ çɝɞɑɗɫɥɟɪɝɫè 

ɠɚɜɘɟ. Ȱɗɫ ɛɌɢɔɑəɞɚɎ ɝ ɛɜɔɝɚɑɐɔəɔɎɤɑɕɝɫ 

Ɏɞɚɜɔɣəɚɕ  ɔəɠɑɖɢɔɑɕ,  əɌɛɜɚɞɔɎ,  ɍɧɗɔ  ɍɚɗɑɑ  

ȾɌɍɗɔɢɌ ʈ1.     ȶɗɔəɔɖɚ-ɗɌɍɚɜɌɞɚɜəɧɑ ɡɌɜɌɖɞɑɜɔɝɞɔɖɔ ɏɜɟɛɛ. 
ʇʘʨʘʤʝʪʨ (ʝʜʠʥʠʮʳ ʠʟʤʝʨʝʥʠʷ) ɻʨʫʧʧʘ 1 (N = 32) ɻʨʫʧʧʘ 2 (N = 26) ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ  

ʟʥʘʯʠʤʦʩʪʴ (ʈ) M [IQR] / (n) % M [IQR] / (n) % 

ɺʦʟʨʘʩʪ (ʣʝʪ) 58 [45 - 73] 69 [58 ï 77.5] 0.65  

ʇʦʣ (%) ʄ ï (20) 63%,  

ɾ ï (12) 37% 

ʄ ï (16) 62%,  

ɾ ï (10) 38% 

0.85  

ʈʉʊ (ʥʛ/ʤʣ) 0.09 [0.06 ï 0.19] 1.5 [0.6 ï 5.6] 0.05  

< 0.2 (%) (25) 78% (0) 0%  

0.2 ï 0.5 (%) (7) 22% (5) 19%  

>0.5 (%) (0) 0% (21) 81%  

ʉʈɹ (ʤʛ/ʣ) 63.55[35.9 ï 119.5] 199 [140.5 ï 294.5] 0.05  

ʃʝʡʢʦʮʠʪʳ (* 109 /ʣ) 5.79 [4.26 ï 6.
5] 17 [11 ï 22.5] 0.05  

ʃʠʤʬʦʮʠʪʳ (* 109 /ʣ) 1.15 [0.92 ï 1.35] 0.7 [0.445 ï 0.99] 0.05  

ʅʝʡʪʨʦʬʠʣʳ (* 109 /ʣ) 3.71 [2.94 ï 4.66] 17.23 [13.6 - 28] 0.05  

ʀɹʉ (%) (5) 15.6% (8) 31% 0.213  

ɸɻ (%) (14) 43.8% (12) 46% 1.0  

ʌʇ: ʧʦʩʪʦʷʥʥʘʷ ʬʦʨʤʘ (%) (4) 12
5% (6) 23% 0.319  

ʍʆɹʃ (%) (1) 3% (1) 4% 1.0  

ʉɼ (%) (6) 19% (11) 42% 0.081  

ʍɹʇ <3ʘ (%) (1) 3% (3) 12% 0.316  

ɺʘʨʠʢʦʟʥʘʷ ʙʦʣʝʟʥʴ ʚʝʥ ʥʠʞʥʠʭ ʢʦʥʝʯ-

ʥʦʩʪʝʡ (%) 

(2) 6.3% (2) 8% 0.497  

ʍʨʦʥʠʯʝʩʢʠʡ ʧʘʥʢʨʝʘʪʠʪ (%) (1) 3% (1) 4% 1.0  

ɼɻʇɾ (%) (1) 3% (2) 7.7
 1.0  

ɸʀʊ (%) (1) 3% (2) 7.7% 1.0  

ɹʝʟ ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʟʘʙʦʣʝʚʘʥʠʡ (%) (12) 37.5% (1) 4% 0.035  

*M ð ɘɑɐɔɌəɌ, IQR ð ɔəɞɑɜɖɎɌɜɞɔɗɨəɧɕ ɜɌɓɘɌɡ, ȼȽȾ ð ɛɜɚɖɌɗɨɢɔɞɚəɔə, Ƚȼȭ ð Ƚ ð ɜɑɌɖɞɔɎəɧɕ ɍɑɗɚɖ, 

ȴȭȽ ð ɔɤɑɘɔɣɑɝɖɌɫ ɍɚɗɑɓəɨ ɝɑɜɐɢɌ, Ȭȯ ð ɌɜɞɑɜɔɌɗɨəɌɫ ɏɔɛɑɜɞɑəɓɔɫ,  ɀȻ ð ɠɔɍɜɔɗɗɫɢɔɫ ɛɜɑɐɝɑɜɐɔɕ, ɁȺȭȷ ð 

ɡɜɚəɔɣɑɝɖɌɫ ɚɍɝɞɜɟɖɞɔɎəɌɫ ɍɚɗɑɓəɨ ɗɑɏɖɔɡ, ȽȰ ð ɝɌɡɌɜəɧɕ ɐɔɌɍɑɞ, ɁȭȻ ð ɡɜɚəɔɣɑɝɖɌɫ ɍɚɗɑɓəɨ ɛɚɣɑɖ, ȰȯȻȲ 

ð ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɌɫ ɏɔɛɑɜɛɗɌɓɔɫ ɛɜɑɐɝɞɌɞɑɗɨəɚɕ ɒɑɗɑɓɧ, ȬȴȾ ð Ɍɟɞɚɔɘɘɟəəɧɕ ɞɔɜɑɚɔɐɔɞ.    
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ȾɌɍɗɔɢɌ ʈ2.  ȻɜɔɓəɌɖɔ, ɎɧɫɎɗɫɑɘɧɑ Ɏ ɚɛɔɝɌəəɧɡ ɏɜɟɛɛɌɡ ɛɌɢɔɑəɞɚɎ, ɔɡ ɜɌɝɛɜɚɝɞɜɌəɑə-

əɚɝɞɨ ɔ ɓəɌɣɔɘɚɝɞɨ ɐɗɫ ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɕ ɐɔɌɏəɚɝɞɔɖɔ.  
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ɡɌɜɌɖɞɑɜəɧ ɞɜɑɟɏɚɗɨəɧɑ ɟɣɌɝɞɖɔ ɖɚəɝɚɗɔɐɌ-

ɢɔɔ, Ɍ ɞɌɖɒɑ ɟɣɌɝɞɖɔ, ɝɚɚɞɎɑɞɝɞɎɟɪɥɔɑ ɝɑɏ-

ɘɑəɞɌɜəɚɘɟ ɝɞɜɚɑəɔɪ ɗɑɏɖɔɡ (ɜɔɝ. 2 ɍ, ɜɔɝ. 3 Ɏ, 

ɜɔɝ. 6 ɍ). ȯɜɌəɔɢɌ ɟɣɌɝɞɖɚɎ ɖɚəɝɚɗɔɐɌɢɔɔ Ɏ ɞɌ-

ɖɔɡ ɝɗɟɣɌɫɡ ɍɧɗɌ ɜɚɎəɌɫ ɔ ɓɌɣɌɝɞɟɪ ɛɜɚɡɚɐɔɗɌ 

ɛɚ ɘɑɒɐɚɗɑɎɚɕ ɛɗɑɎɜɑ. ȳɚəɧ ɖɚəɝɚɗɔɐɌɢɔɔ 

ɔɘɑɗɔ Ɏ ɍɚɗɨɤɔəɝɞɎɑ ɝɗɟɣɌɑɎ əɑɚɐəɚɜɚɐəɟɪ ɛɚ 

ɔəɞɑəɝɔɎəɚɝɞɔ ɝɞɜɟɖɞɟɜɟ (ɛɑɜɑɘɑɤɔɎɌɗɔɝɨ ɝ 

Ɏɧɝɚɖɚɛɗɚɞəɚɝɞəɧɘɔ ɓɚəɌɘɔ ɘɌɞɚɎɚɏɚ ɝɞɑɖɗɌ, 

Ɏɚɓɐɟɤəɧɘɔ ɛɜɚɝɎɑɞɌɘɔ ɍɜɚəɡɚɎ).   

ȮɚɓɐɟɤəɌɫ ɍɜɚəɡɚɏɜɌɘɘɌ əɌ ɠɚəɑ ɖɚəɝɚ-

ɗɔɐɌɢɔɔ ð ɝɔɘɛɞɚɘ, ɖɚɞɚɜɧɕ ɚɛɔɝɌə ɘəɚɏɔɘɔ 

ɔɝɝɗɑɐɚɎɌɞɑɗɫɘɔ. ȺɐəɌɖɚ ɘɧ ɓɌɘɑɞɔɗɔ, ɣɞɚ ɛɜɔ 

Ɏɔɜɟɝəɚɕ ɛəɑɎɘɚəɔɔ ɔ Ɏɞɚɜɔɣəɚɕ ɍɌɖɞɑɜɔɌɗɨ-

əɚɕ ɔəɠɑɖɢɔɔ ɡɌɜɌɖɞɑɜ ɌɩɜɚɍɜɚəɡɚɏɜɌɘɘɧ 

ɜɌɓəɧɕ. Ȼɜɔ Ɏɔɜɟɝəɚɕ ɖɚəɝɚɗɔɐɌɢɔɔ, ɔɘɑɪɥɑɕ 

ɛɌɞɞɑɜə Ɏɞɚɜɔɣəɚɕ ɚɜɏɌəɔɓɟɪɥɑɕ ɛəɑɎɘɚəɔɔ ɝ 

əɌɜɟɤɑəɔɫɘɔ ɗɑɏɚɣəɚɕ Ɍɜɡɔɞɑɖɞɚəɔɖɔ ɔ ɐɑ-

ɠɚɜɘɌɢɔɑɕ ɍɜɚəɡɚɎ, ɍɜɚəɡɚɏɜɌɘɘɌ ɎɔɓɟɌɗɔɓɔ-

ɜɟɑɞɝɫ ɖɌɖ ɘəɚɒɑɝɞɎɑəəɧɑ çɚɍɜɧɎɚɣəɧɑè, ɡɌɚ-

ɞɔɣəɧɑ, ɠɜɌɏɘɑəɞɌɜəɚ ɛɜɚɝɗɑɒɔɎɌɑɘɧɑ ɛɜɚ-

ɝɎɑɞɧ ɍɜɚəɡɚɎ ɔ ɍɜɚəɡɔɚɗ. Ȼɜɔ ɍɌɖɞɑɜɔɌɗɨəɚɕ 

ɛəɑɎɘɚəɔɔ, əɚɝɫɥɑɕ Ɏ ɜɫɐɑ ɝɗɟɣɌɑɎ ɝɟɍɝɑɏɘɑə-

ɞɌɜəɧɕ, ɝɑɏɘɑəɞɌɜəɧɕ, Ɍ ɞɌɖɒɑ ɗɚɍɌɜəɧɕ ɡɌ-

ɜɌɖɞɑɜ, əɌ ɌɖɝɔɌɗɨəɧɡ ȶȾ ɝɖɌəɌɡ ɍɜɚəɡɔ əɌ 

ɠɚəɑ ɖɚəɝɚɗɔɐɌɢɔɔ ɛɜɚɝɗɑɒɔɎɌɗɔɝɨ ɖɌɖ ɗɔ-

əɑɕəɧɑ, ɐɚɝɞɌɞɚɣəɚ ɛɜɚɞɫɒɑəəɧɑ Ɏɚɓɐɟɤəɧɑ 

ɝɞɜɟɖɞɟɜɧ, Ɏɛɗɚɞɨ ɐɚ ɛɑɜɔɠɑɜɔɣɑɝɖɔɡ ɚɞɐɑɗɚɎ 

(ɜɔɝ. 3 Ɏ, ɜɔɝ. 4 Ɍ, ɜɔɝ. 5 ɍ, ɜɔɝ. 6 ɍ). Ȯ ɏɜɟɛɛɑ ɝ 

ɛɜɔɝɚɑɐɔəɔɎɤɑɕɝɫ Ɏɞɚɜɔɣəɚɕ ɍɌɖɞɑɜɔɌɗɨəɚɕ 

ɔəɠɑɖɢɔɑɕ ɣɌɥɑ ɎɧɫɎɗɫɗɔɝɨ ɟɘɑəɨɤɑəɔɑ ɚɍɦ-

ɑɘɌ ɛɚɜɌɒɑəəɚɕ ɐɚɗɔ, ɗɔɘɠɌɐɑəɚɛɌɞɔɫ ɝɜɑɐɚ-

ɝɞɑəɔɫ (ɜɔɝ. 5 ɍ, ɜɔɝ. 5 Ɏ) ɔ ɛɗɑɎɜɌɗɨəɧɕ Ɏɧɛɚɞ 

(ɜɔɝ. 3). 

ȶɜɚɘɑ ɩɞɚɏɚ, Ɏ əɌɤɑɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɛɜɔ 

Ɏɔɜɟɝəɚɕ ɛəɑɎɘɚəɔɔ ɍɧɗɌ ɎɧɫɎɗɑəɌ ɎɓɌɔɘɚ-

ɝɎɫɓɨ ɟɣɌɝɞɖɚɎ ɖɚəɝɚɗɔɐɌɢɔɔ əɌ ɘɑɝɞɑ ɎɧɫɎɗɫ-

ɑɘɧɡ ɜɌəɑɑ ɔɓɘɑəɑəɔɕ ɛɚ ɞɔɛɟ ɘɌɞɚɎɚɏɚ ɝɞɑɖɗɌ.  

ȰɌəəɧɕ ɛɜɔɓəɌɖ ɚɢɑəɔɎɌɗɝɫ Ɏ ɐɔəɌɘɔɖɑ, Ɏ ɞɑ-

ɣɑəɔɑ ɛɚɝɗɑɐəɔɡ 5-7 ɐəɑɕ ɛɜɔ ɝɜɌɎəɑəɔɔ ɝ ȶȾ-

ɐɌəəɧɘɔ ɛɜɑɐɧɐɟɥɔɡ ɔɝɝɗɑɐɚɎɌəɔɕ. Ȼɜɔ ɛɜɔ-

ɝɚɑɐɔəɑəɔɔ ɍɌɖɞɑɜɔɌɗɨəɚɕ ɔəɠɑɖɢɔɔ ɚɞɘɑɣɌ-

ɗɚɝɨ ɎɚɓəɔɖəɚɎɑəɔɑ ɟɣɌɝɞɖɚɎ ɖɚəɝɚɗɔɐɌɢɔɔ əɌ 

ɠɚəɑ əɑɔɓɘɑəɑəəɚɕ ɜɌəɑɑ ɗɑɏɚɣəɚɕ ɛɌɜɑəɡɔɘɧ 

(ɜɔɝ. 2 ɍ, ɜɔɝ. 3 Ɏ, ɜɔɝ. 5 ɍ).  

ȹɌɤɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɔɘɑɗɚ əɑɝɖɚɗɨɖɚ ɚɏɜɌ-

əɔɣɑəɔɕ. Ȯɚ-ɛɑɜɎɧɡ, ɜɌɓɘɑɜ Ɏɧɍɚɜɖɔ ɍɧɗ 

ɝɖɜɚɘəɧɘ. Ⱦɑɘ əɑ ɘɑəɑɑ, ɖɚɘɛɨɪɞɑɜəɚ-

ɞɚɘɚɏɜɌɠɔɣɑɝɖɔɑ ɛɜɚɫɎɗɑəɔɫ ɛɜɔ COVID-19 Ɏ 

ɩɞɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɝɚɚɞɎɑɞɝɞɎɚɎɌɗɔ ɞɌɖɚɎɧɘ Ɏ 

ɛɜɑɐɧɐɟɥɔɡ ɔɝɝɗɑɐɚɎɌəɔɫɡ. Ȯɚ-Ɏɞɚɜɧɡ, ɐɌəəɚɑ 

ɔɝɝɗɑɐɚɎɌəɔɑ ɍɧɗɚ ɜɑɞɜɚɝɛɑɖɞɔɎəɧɘ ɛɚ ɐɔɓɌɕ-

əɟ; ɐɗɫ ɖɚɏɚɜɞɧ ɛɌɢɔɑəɞɚɎ ɝ ɍɌɖɞɑɜɔɌɗɨəɚɕ 

ɛəɑɎɘɚəɔɑɕ ɐɔɌɏəɚɓ ɍɧɗ ɎɧɝɞɌɎɗɑə əɌ ɚɝəɚɎɌ-

əɔɔ ȻȶȾ Ɏ ɝɚɎɚɖɟɛəɚɝɞɔ ɝ ɐɜɟɏɔɘɔ ɗɌɍɚɜɌɞɚɜ-

əɧɘɔ ɛɚɖɌɓɌɞɑɗɫɘɔ. ȴɓɎɑɝɞəɚ, ɣɞɚ ɟɜɚɎɑəɨ ȻȶȾ 

ɘɚɏ ɍɧɞɨ ɛɚɎɧɤɑə ɔɓ-ɓɌ ɐɜɟɏɔɡ ɛɜɔɣɔə, əɑ ɚɞ-

əɚɝɫɥɔɡɝɫ ɖ ɍɌɖɞɑɜɔɌɗɨəɚɕ ɛəɑɎɘɚəɔɔ. ȿ əɑ-

ɖɚɞɚɜɧɡ ɛɌɢɔɑəɞɚɎ əɑ ɍɧɗɚ Ɏɚɓɘɚɒəɚɝɞɔ ɛɜɚ-

Ɏɑɝɞɔ ȶȾ-ɔɝɝɗɑɐɚɎɌəɔɑ Ɏ ɐɑəɨ əɌɔɍɚɗɨɤɑɏɚ çɛɔ-

ɖɚɎɚɏɚè ɓəɌɣɑəɔɫ ȻȶȾ; ɍɧɗɌ əɌɣɌɞɌ ɌəɞɔɍɌɖɞɑ-

ɜɔɌɗɨəɌɫ ɞɑɜɌɛɔɫ, ɣɞɚ ɛɜɔɎɚɐɔɗɚ ɖ ɝɘɑɥɑəɔɪ 

ɎɧɍɚɜɌ ɔ, ɝɗɑɐɚɎɌɞɑɗɨəɚ, ɛɚɐɜɧɎɌɗɚ ɐɚɝɞɚɎɑɜ-

əɚɝɞɨ ɜɑɓɟɗɨɞɌɞɚɎ. Ⱦɑɘ əɑ ɘɑəɑɑ, ɜɑɓɟɗɨɞɌɞɧ 

əɌɤɑɕ ɜɌɍɚɞɧ ɘɚɏɟɞ ɍɧɞɨ ɔɝɛɚɗɨɓɚɎɌəɧ ɐɗɫ ɍɟ-

ɐɟɥɔɡ ɖɜɟɛəɚɘɌɝɤɞɌɍəɧɡ ɘəɚɏɚɢɑəɞɜɚɎɧɡ ɔɝ-

ɝɗɑɐɚɎɌəɔɕ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ȶȾ, ɣɞɚɍɧ ɓɌɛɚ-

ɐɚɓɜɔɞɨ ɖɚɔəɠɑɖɢɔɪ əɌ ɠɚəɑ Ɏɔɜɟɝəɚɕ ɛəɑɎ-

ɘɚəɔɔ COVID-19.  

ȳɌɖɗɪɣɑəɔɑ. 

ȼɑɓɟɗɨɞɌɞɧ əɌɤɑɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɛɚɖɌɓɌ-

ɗɔ, ɣɞɚ əɌɔɍɚɗɑɑ ɔəɠɚɜɘɌɞɔɎəɧɘɔ ȶȾ- ɛɜɔɓəɌ-

ɖɌɘɔ ɛɜɔɝɚɑɐɔəɔɎɤɑɕɝɫ Ɏɞɚɜɔɣəɚɕ ɍɌɖɞɑɜɔ-

Ɍɗɨəɚɕ ɛəɑɎɘɚəɔɔ ɫɎɗɫɗɔɝɨ ɟɣɌɝɞɖɔ ɖɚəɝɚɗɔ-

ɐɌɢɔɔ, ɝɚɚɞɎɑɞɝɞɎɟɪɥɔɑ ɝɑɏɘɑəɞɌɜəɚɘɟ ɝɞɜɚɑ-

əɔɪ ɗɑɏɖɔɡ; ɏɜɌəɔɢɌ ɖɚəɝɚɗɔɐɌɢɔɔ, ɛɜɚɡɚɐɫ-

ɥɌɫ ɛɚ ɘɑɒɐɚɗɑɎɚɕ ɛɗɑɎɜɑ; ɛɗɑɎɜɌɗɨəɧɕ Ɏɧ-

ɛɚɞ; ɗɔɘɠɌɐɑəɚɛɌɞɔɫ ɝɜɑɐɚɝɞɑəɔɫ; ɖɚəɝɚɗɔɐɌ-

ɢɔɫ, ɎɚɓəɔɖɌɪɥɌɫ əɌ ɠɚəɑ əɑɔɓɘɑəɑəəɚɕ ɛɌ-

ɜɑəɡɔɘɧ Ɏ ɞɑɣɑəɔɑ ɛɚɝɗɑɐəɔɡ 5-7 ɐəɑɕ, Ɍ ɞɌɖɒɑ 

ɝɔɘɛɞɚɘ Ɏɚɓɐɟɤəɚɕ ɍɜɚəɡɚɏɜɌɘɘɧ, ɛɜɔ ɖɚɞɚ-

ɜɚɘ ɍɜɚəɡɔ ɛɜɚɝɗɑɒɔɎɌɪɞɝɫ ɗɔəɑɕəɧɘɔ Ɏɚɓ-

ɐɟɤəɧɘɔ ɝɞɜɟɖɞɟɜɌɘɔ ɚɞ ɢɑəɞɜɌɗɨəɧɡ ɐɚ ɛɑ-

ɜɔɠɑɜɔɣɑɝɖɔɡ ɚɞɐɑɗɚɎ. ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɖɚɘɛɨ-

ɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ ɘɚɒɑɞ ɍɧɞɨ ɩɠɠɑɖɞɔɎəɚ 

ɔɝɛɚɗɨɓɚɎɌəɌ əɌɜɫɐɟ ɝ ɖɗɔəɔɖɚ-ɗɌɍɚɜɌɞɚɜəɧɘɔ 

ɛɚɖɌɓɌɞɑɗɫɘɔ ɐɗɫ ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɕ ɐɔɌɏəɚ-

ɝɞɔɖɔ ɔɝɞɔəəɚ Ɏɔɜɟɝəɚɕ COVID-19 ɛəɑɎɘɚəɔɔ 

ɔ ɛɜɔɝɚɑɐɔəɔɎɤɑɕɝɫ ɍɌɖɞɑɜɔɌɗɨəɚɕ ɔəɠɑɖɢɔɔ.   

ȴɝɞɚɣəɔɖ ɠɔəɌəɝɔɜɚɎɌəɔɫ ɔ  ɖɚəɠɗɔɖɞ 

ɔəɞɑɜɑɝɚɎ. 

ȬɎɞɚɜɧ ɐɌəəɚɕ ɝɞɌɞɨɔ ɛɚɐɞɎɑɜɐɔɗɔ ɚɞɝɟɞ-

ɝɞɎɔɑ ɠɔəɌəɝɚɎɚɕ ɛɚɐɐɑɜɒɖɔ ɔɝɝɗɑɐɚɎɌəɔɫ ɔ 

ɖɚəɠɗɔɖɞɌ ɔəɞɑɜɑɝɚɎ, ɚ ɖɚɞɚɜɧɡ əɑɚɍɡɚɐɔɘɚ 

ɝɚɚɍɥɔɞɨ.
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ɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. Ⱥɢɑəɔɞɨ Ɏɚɓɘɚɒəɚɝɞɔ ɔɝɛɚɗɨɓɚɎɌəɔɫ ɟɗɨɞɜɌɓɎɟɖɚɎɚɏɚ ɘɑ-

ɞɚɐɌ ɔɝɝɗɑɐɚɎɌəɔɫ Ɏ ɎɧɫɎɗɑəɔɔ ɛɜɔɓəɌɖɚɎ ɛəɑɎɘɚəɔɔ, ɌɝɝɚɢɔɔɜɚɎɌəəɚɕ 

COVID -19.  

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. ȻɜɑɐɝɞɌɎɗɑə ɚɛɧɞ ɛɜɔɘɑəɑəɔɫ ɟɗɨɞɜɌɓɎɟɖɚɎɚɏɚ ɔɝ-

ɝɗɑɐɚɎɌəɔɫ ɗɑɏɖɔɡ 75 ɛɌɢɔɑəɞɚɎ, ɏɚɝɛɔɞɌɗɔɓɔɜɚɎɌəəɧɡ ɛɚ ɛɚɎɚɐɟ COVID-19. ȿɗɨɞɜɌ-

ɓɎɟɖɚɎɧɑ ɔɝɝɗɑɐɚɎɌəɔɫ ɛɜɚɎɚɐɔɗɔɝɨ əɌ ɛɚɜɞɌɞɔɎəɚɘ ɛɜɔɍɚɜɑ Mindray DC-6900 (ȶɔɞɌɕ) 

ɝ ɛɜɔɘɑəɑəɔɑɘ ɗɔəɑɕəɧɡ ɐɌɞɣɔɖɚɎ ɣɌɝɞɚɞɚɕ 5,0-15 ȸȯɢ ɔ ɖɚəɎɑɖɝəɧɡ ɐɌɞɣɔɖɚɎ ɣɌɝɞɚ-

ɞɚɕ 3,5-5,0 ȸȯɢ.  ȸɑɞɚɐɔɖɌ ɟɗɨɞɜɌɓɎɟɖɚɎɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ 

ɛɜɑɐɟɝɘɌɞɜɔɎɌɗɌ ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɔ ɚɢɑəɖɟ ɐɎɑəɌɐɢɌɞɔ ɟɝɗɚɎəɧɡ ɓɚə 

ɝɖɌəɔɜɚɎɌəɔɫ. ȴɓɟɣɌɗɚɝɨ əɌɗɔɣɔɑ ɌɜɞɑɠɌɖɞɚɎ ɟɗɨɞɜɌɓɎɟɖɚɎɚɏɚ ɔɓɚɍɜɌɒɑəɔɫ ð ɏɚɜɔɓɚə-

ɞɌɗɨəɧɡ Ȭ-ɗɔəɔɕ ɔ ɎɑɜɞɔɖɌɗɨəɧɡ Ȯ-ɗɔəɔɕ. 

ȼɑɓɟɗɨɞɌɞɧ. Ȼɜɔ ɟɗɨɞɜɌɓɎɟɖɚɎɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɗɑɏɖɔɡ ɛɌɢɔɑəɞɚɎ ɝ COVID-19 

ɎɧɫɎɗɫɗɔɝɨ ɝɗɑɐɟɪɥɔɑ ɌɜɞɑɠɌɖɞɧ ɟɗɨɞɜɌɓɎɟɖɚɎɚɏɚ ɔɓɚɍɜɌɒɑəɔɫ: ɠɚɖɌɗɨəɧɑ ɔɗɔ ɝɗɔɎ-

əɧɑ Ȯ-ɗɔəɔɔ (ɟ 49,3% ɍɚɗɨəɧɡ), ɟɞɚɗɥɑəɔɑ ɔ ɟɛɗɚɞəɑəɔɑ ɛɗɑɎɜɌɗɨəɚɕ ɗɔəɔɔ (ɟ 44% 

ɍɚɗɨəɧɡ), Ɍ ɞɌɖɒɑ ɝɟɍɛɗɑɎɜɌɗɨəɧɑ ɖɚəɝɚɗɔɐɌɢɔɔ Ɏ Ɏɔɐɑ ɏɔɛɚɩɡɚɏɑəəɧɡ ɟɣɌɝɞɖɚɎ ɛɚɐ 

ɛɗɑɎɜɌɗɨəɚɕ ɗɔəɔɑɕ (ɟ 34,7% ɍɚɗɨəɧɡ). Ȯ 3 (4%) əɌɍɗɪɐɑəɔɫɡ ɎɧɫɎɗɑəɧ ɛɗɑɎɜɌɗɨəɧɑ 

Ɏɧɛɚɞɧ. ȿ 35 (46,7%) ɛɌɢɔɑəɞɚɎ ɝ ɍɑɝɝɔɘɛɞɚɘəɚɕ ɠɚɜɘɚɕ ɔ ɝ ɗɑɏɖɔɘ ɞɑɣɑəɔɑɘ ɓɌɍɚɗɑ-

ɎɌəɔɫ ɛɚ ɐɌəəɧɘ ɟɗɨɞɜɌɓɎɟɖɚɎɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɍɧɗɔ ɎɧɫɎɗɑəɧ ɏɚɜɔɓɚəɞɌɗɨəɧɑ Ȭ-

ɗɔəɔɔ, ɖɚɞɚɜɧɑ ɝɎɔɐɑɞɑɗɨɝɞɎɚɎɌɗɔ ɚ ɝɚɡɜɌəɑəɔɔ Ɏɚɓɐɟɤəɚɝɞɔ ɗɑɏɖɔɡ. 

Ⱥɍɝɟɒɐɑəɔɑ. ȺɝəɚɎəɧɘɔ ɟɗɨɞɜɌɓɎɟɖɚɎɧɘɔ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɘɔ ɖɜɔɞɑɜɔɫɘɔ 

ɛəɑɎɘɚəɔɔ, ɚɍɟɝɗɚɎɗɑəəɚɕ SARS-CoV-2, ɫɎɗɫɪɞɝɫ ɚɞɝɟɞɝɞɎɔɑ ɏɚɜɔɓɚəɞɌɗɨəɧɡ Ȭ-ɗɔəɔɕ, 

ɛɚɫɎɗɑəɔɑ ɎɑɜɞɔɖɌɗɨəɧɡ Ȯ-ɗɔəɔɕ, ɝɟɍɛɗɑɎɜɌɗɨəɧɡ ɖɚəɝɚɗɔɐɌɢɔɕ ɔ ɟɞɚɗɥɑəɔɕ ɛɗɑɎ-

ɜɌɗɨəɚɕ ɗɔəɔɔ. ȿɗɨɞɜɌɓɎɟɖɚɎɧɑ ɛɜɔɓəɌɖɔ ɔ ɖɚɗɔɣɑɝɞɎɚ ɛɚɜɌɒɑəəɧɡ ɓɚə, ɖɚɜɜɑɗɔɜɚɎɌ-

ɗɔ ɝ ɞɫɒɑɝɞɨɪ ɓɌɍɚɗɑɎɌəɔɫ. ȷɚɒəɚɚɞɜɔɢɌɞɑɗɨəɧɑ ɜɑɓɟɗɨɞɌɞɧ ɍɧɗɔ ɝɎɫɓɌəɧ ɝ ɏɗɟɍɚɖɔɘ 

ɜɌɝɛɚɗɚɒɑəɔɑɘ ɖɚəɝɚɗɔɐɌɢɔɕ ɔɗɔ ɩɖɜɌəɔɜɚɎɌəɔɑɘ ɔɡ ɗɚɛɌɞɖɌɘɔ ɔ ɜɑɍɜɌɘɔ. ȳəɌɣɔ-

ɞɑɗɨəɧɑ ɞɜɟɐəɚɝɞɔ Ɏ ɎɔɓɟɌɗɔɓɌɢɔɔ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ ɎɚɓəɔɖɌɗɔ ɟ ɞɟɣəɧɡ ɛɌɢɔ-

ɑəɞɚɎ. Ȯ ɩɞɔɡ ɝɗɟɣɌɫɡ Ɏ ɖɌɣɑɝɞɎɑ ɘɑɞɚɐɌ ɘɚəɔɞɚɜɔəɏɌ ɔɝɛɚɗɨɓɚɎɌɗɔ ɜɑəɞɏɑəɚɏɜɌɠɔɪ 

ɔɗɔ ȶȾ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ. 

ȮɧɎɚɐɧ. ȿɗɨɞɜɌɓɎɟɖɚɎɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɫɎɗɫɑɞɝɫ ɚɐəɔɘ ɔɓ ɐɚɝɞɟɛəɧɡ ɝɖɜɔəɔə-

ɏɚɎɧɡ ɘɑɞɚɐɚɎ Ɏ ɚɢɑəɖɑ Ɏɚɓɐɟɤəɚɝɞɔ ɝɟɍɛɗɑɎɜɌɗɨəɧɡ ɚɍɗɌɝɞɑɕ ɗɑɏɖɔɡ ɛɜɔ ɛəɑɎɘɚəɔɔ, 

ɚɍɟɝɗɚɎɗɑəəɚɕ SARS-CoV-2 ɔ ɘɚɒɑɞ ɍɧɞɨ ɤɔɜɑ ɔɝɛɚɗɨɓɚɎɌəɚ Ɏ ɖɗɔəɔɣɑɝɖɚɕ ɛɜɌɖɞɔɖɑ Ɏ 

ɖɌɣɑɝɞɎɑ ɘɑɞɚɐɌ ɘɚəɔɞɚɜɔəɏɌ ɓɌ ɞɑɣɑəɔɑɘ ɓɌɍɚɗɑɎɌəɔɫ. 
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ȾɌɤɖɑəɞɝɖɔɕ ɔəɝɞɔɞɟɞ 

ɟɝɚɎɑɜɤɑəɝɞɎɚɎɌəɔɫ 

ɎɜɌɣɑɕ.  

ɏ. ȾɌɤɖɑəɞ, ȿɓɍɑɖɔɝɞɌə. 
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EXPERIENCE OF ULTRASOUND APPLICATION IN DIAGNOSIS OF SARS-COV -2 

PNEUMONIA 

 

Fazilov A.A., Normuradova N.M., Alimardanov O.R.  

 
urpo se.  To assess the possibilities of using the ultrasound method in detecting 

signs of pneumonia associated with COVID -19.  

Material and methods.  The experience of using ultrasound lungs examination of 

75 patients hospitalized for COVID -19. Ultrasound studies  were carried out on a portable 

device Mindray DC -6900 (China) using linear transducers at a frequency of 5.0 -15 MHz and 

convex transducers at a frequency of 3.5 -5.0 MHz. The method of ultrasound examination of 

the chest organs provided for a sequential ex amination and assessment of twelve conve n-

tional scanning zones. The presence of artifacts of the ultrasound image along the horizontal 

(A-line) and confluent vertical (B -lines) scanning lines was studied.  

Results.  Ultrasound examination of the lungs of 75 patients with COVID -19 revealed 

vertical artifacts of the ultrasound image. Focal or confluent B -lines (49,3% patients), as 

well as thickening and compaction of the pleural line (44% patients), subpleural consolid a-

tions in the form of hypoechoic areas unde r the pleural line (34,7% patients). Pleural eff u-

sions were found in 3 (4%) cases. In 35 (46,7%) patients with a mild course of the disease 

and an asymptomatic form, according to the ultrasound examination, horizontal A -lines 

were ide ntified, which indicat ed the preservation of the airiness of the lungs.  

Discussion.  The main ultrasound diagnostic criteria for pneumonia caused by SARS -

CoV-2 is the absence of horizontal A -lines and the appearance of vertical B -lines. Subpleural 

consolidations and changes in t he pleural line served as additional ultrasound signs. Ultr a-

sound signs and the number of affected areas correlated with the severity of the disease. 

False negative results were associated with deep -seated consolidations or shielding by sca p-

ulae and ribs. Significant difficulties in imaging the chest organs have arisen in obese p a-

tients. In these cases, the data of ultrasound studies in combination with X -ray and CT scan 

facilitated a more precise diagnosis of the course of the disease.  

Conclusion.  Ultrasou nd examination is one of the available methods in the diagnosis 

and assessment of the severity of the disease and can be used more widely in clinical pra c-

tice. .  

  

 Keywords: SARS-CoV-2, COVID -19, pneumonia, lung ultrasound . 
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ɖɚəɢɑ Ɏɞɚɜɚɏɚ ɐɑɝɫɞɔɗɑɞɔɫ XXI ɎɑɖɌ 

ɘəɚɏɔɑ ɝɞɜɌəɧ ɘɔɜɌ ɝɞɚɗɖəɟɗɔɝɨ ɝ 

ɏɗɚɍɌɗɨəɚɕ ɛɜɚɍɗɑɘɚɕ, ɚɍɚɓəɌɣɑəəɚɕ 

Ȯɝɑɘɔɜəɚɕ ɚɜɏɌəɔɓɌɢɔɑɕ ɓɐɜɌɎɚ-

ɚɡɜɌəɑəɔɫ (ȮȺȳ), ɖɌɖ ɛɌəɐɑɘɔɫ 

COVID -19. Ȯ ȿɓɍɑɖɔɝɞɌəɑ ɣɔɝɗɚ ɝɗɟɣɌɑɎ ɓɌɜɌ-

ɒɑəɔɫ ɖɚɜɚəɌɎɔɜɟɝəɚɕ ɔəɠɑɖɢɔɑɕ əɌ 9 ɌɎɏɟɝɞɌ 

2020 ɏɚɐɌ ɝɚɝɞɌɎɗɫɗɚ 30197. Ȼɚ ɚɠɔɢɔɌɗɨəɧɘ 

ɐɌəəɧɘ, ɖ ɩɞɚɘɟ ɝɜɚɖɟ ɛɚɗəɚɝɞɨɪ ɎɧɓɐɚɜɚɎɑɗɔ 

21316 ɣɑɗɚɎɑɖ, 190 ɝɖɚəɣɌɗɔɝɨ. Ȯ ɝɞɜɌəɑ ɟ ɗɔɢ 

ɝ ɛɚɐɚɓɜɑəɔɑɘ əɌ Ɏɔɜɟɝəɟɪ ɔəɠɑɖɢɔɪ SARS-

CoV-2 ɔɝɝɗɑɐɟɑɞɝɫ ɘɌɓɚɖ ɔɗɔ ɝɘɧɎ ɔɓ əɚɝɚɏɗɚɞ-

ɖɔ ɔ ɜɚɞɚɏɗɚɞɖɔ ɐɗɫ ɚɛɜɑɐɑɗɑəɔɫ əɌɗɔɣɔɫ Ɏɔɜɟ-

ɝɌ ɝ ɛɚɘɚɥɨɪ ɘɑɞɚɐɚɎ ɌɘɛɗɔɠɔɖɌɢɔɔ əɟɖɗɑɔ-

əɚɎɧɡ ɖɔɝɗɚɞ (ȸȬȹȶ) Ȼɂȼ ɝ ɚɍɜɌɞəɚɕ ɞɜɌə-

ɝɖɜɔɛɢɔɑɕ. Ȯ ȹɌɢɔɚəɌɗɨəɚɕ ɜɑɖɚɘɑəɐɌɢɔɔ 

ȸɔəɔɝɞɑɜɝɞɎɌ ɓɐɜɌɎɚɚɡɜɌəɑəɔɫ ȿɓɍɑɖɔɝɞɌəɌ ɛɚ 

ɐɔɌɏəɚɝɞɔɖɑ ɔ ɗɑɣɑəɔɪ COVID-19 ɛɑɜɎɚɚɣɑɜɑɐ-

əɧɘ ɚɍɫɓɌɞɑɗɨəɧɘ ɘɑɞɚɐɚɘ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔ-

ɖɔ ɚɛɜɑɐɑɗɑəɌ ɜɑəɞɏɑəɚɏɜɌɠɔɫ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ 

[1]. ȶȾ ɛɜɔɓəɌəɌ çɓɚɗɚɞɧɘ ɝɞɌəɐɌɜɞɚɘè ɔɝɝɗɑɐɚ-

ɎɌəɔɫ ɗɑɏɖɔɡ ɛɜɔ COVID-19 Ɏɚ Ɏɝɑɘ ɘɔɜɑ [2 - 

8], ɚɐəɌɖɚ ɤɔɜɚɖɚɑ ɛɜɔɘɑəɑəɔɑ ɘɑɞɚɐɌ Ɏ 

ɝɞɜɌəɑ ɚɏɜɌəɔɣɑəɚ əɑɐɚɝɞɌɞɚɣəɧɘ ɚɝəɌɥɑəɔɑɘ 

ɞɚɘɚɏɜɌɠɌɘɔ ɘɑɐɔɢɔəɝɖɔɡ ɟɣɜɑɒɐɑəɔɕ ɔə-

ɠɑɖɢɔɚəəɚɏɚ ɛɜɚɠɔɗɫ, ɛɑɜɑɛɜɚɠɔɗɔɜɚɎɌəəɧɡ 

ɏɚɝɛɔɞɌɗɑɕ, ɖɟɐɌ Ɏ ɛɑɜɎɟɪ ɚɣɑɜɑɐɨ ɛɚɝɞɟɛɌɪɞ 

ɍɚɗɨəɧɑ. Ȯ ɩɞɚɕ ɝɎɫɓɔ ɛɜɔɚɍɜɑɞɌɑɞ ɚɝɚɍɟɪ Ɍɖ-

ɞɟɌɗɨəɚɝɞɨ ɔɝɝɗɑɐɚɎɌəɔɫ Ɏɚɓɘɚɒəɚɝɞɑɕ ɛɜɔɘɑ-

əɑəɔɫ ɟɗɨɞɜɌɓɎɟɖɚɎɧɡ ɔɝɝɗɑɐɚɎɌəɔɕ Ɏ ɝɖɜɔ-
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əɔəɏɑ ɔ ɟɞɚɣəɫɪɥɑɕ ɐɔɌɏəɚɝɞɔɖɑ ɛɌɞɚɗɚɏɔɔ 

ɗɑɏɖɔɡ ɛɜɔ COVID-19. ȴɝɝɗɑɐɚɎɌɞɑɗɔ ɔɓ ȴɞɌɗɔɔ 

Ɏ ɘɌɜɞɑ 2020 ɏɚɐɌ Ɏ ɒɟɜəɌɗɑ çUltrasound in 

Medicineè ɛɜɑɐɝɞɌɎɔɗɔ ɝɞɌəɐɌɜɞɧ ɟɗɨɞɜɌɓɎɟɖɚ-

Ɏɧɡ ɔɝɝɗɑɐɚɎɌəɔɕ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ ɟ 

ɛɌɢɔɑəɞɚɎ ɝ COVID-19 [9]. Ȯ ɜɌɍɚɞɑ ɛɚɐɜɚɍəɚ 

ɛɜɑɐɝɞɌɎɗɑəɌ ɞɑɡəɚɗɚɏɔɫ ɟɗɨɞɜɌɓɎɟɖɚɎɚɏɚ ɔɝ-

ɝɗɑɐɚɎɌəɔɫ ɗɑɏɖɔɡ ɛɜɔ COVID-19. ȹɑɚɍɡɚɐɔɘɚ 

ɚɞɘɑɞɔɞɨ, ɣɞɚ ɔɝɝɗɑɐɚɎɌɞɑɗɫɘɔ ȼɚɝɝɔɔ ɔ ȿɓɍɑ-

ɖɔɝɞɌəɌ Ɏ ɞɑɣɑəɔɑ ɛɚɝɗɑɐəɔɡ 10 ɗɑɞ ɍɧɗ əɌɖɚɛ-

ɗɑə ɐɚɝɞɌɞɚɣəɧɕ ɚɛɧɞ ɟɗɨɞɜɌɓɎɟɖɚɎɧɡ ɔɝɝɗɑɐɚ-

ɎɌəɔɕ ɛɜɔ ɎɚɝɛɌɗɔɞɑɗɨəɧɡ, ɚɛɟɡɚɗɑɎɧɡ ɛɜɚɢɑɝ-

ɝɌɡ ɛɗɑɎɜɧ ɔ ɗɑɏɖɔɡ [10 - 12]. ȴɓɟɣɑəɔɑ Ɏɚɓ-

ɘɚɒəɚɝɞɑɕ ɝɑɜɚɤɖɌɗɨəɚɕ ɩɡɚɏɜɌɠɔɔ Ɏ ɐɔɌɏəɚ-

ɝɞɔɖɑ ɛɌɞɚɗɚɏɔɔ ɗɑɏɖɔɡ, əɌɍɗɪɐɌɑɘɧɡ ɛɜɔ 

COVID -19, ɛɜɑɐɝɞɌɎɗɫɑɞɝɫ ɎɌɒəɚɕ ɓɌɐɌɣɑɕ ɟɗɨ-

ɞɜɌɓɎɟɖɚɎɚɕ ɝɗɟɒɍɧ Ɏ ɛɜɌɖɞɔɣɑɝɖɚɘ ɛɗɌəɑ.  

ɂɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ.  

Ⱥɢɑəɔɞɨ Ɏɚɓɘɚɒəɚɝɞɔ ɛɜɔɘɑəɑəɔɫ ɟɗɨ-

ɞɜɌɓɎɟɖɚɎɚɏɚ ɘɑɞɚɐɌ ɔɝɝɗɑɐɚɎɌəɔɫ Ɏ ɎɧɫɎɗɑəɔɔ 

ɛɜɔɓəɌɖɚɎ ɛəɑɎɘɚəɔɔ, ɌɝɝɚɢɔɔɜɚɎɌəəɚɕ 

COVID -19.  

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ.  

Ȼɚɐ əɌɍɗɪɐɑəɔɑɘ əɌɡɚɐɔɗɚɝɨ 75 ɛɌɢɔɑə-

ɞɚɎ, ɏɚɝɛɔɞɌɗɔɓɔɜɚɎɌəəɧɡ Ɏ ɝɛɑɢɔɌɗɔɓɔɜɚɎɌə-

əɧɕ ɝɞɌɢɔɚəɌɜ ɝ ɛɚɗɚɒɔɞɑɗɨəɧɘɔ ɜɑɓɟɗɨɞɌɞɌ-

ɘɔ Ȼɂȼ-ɐɔɌɏəɚɝɞɔɖɔ əɌ COVID-19. ȿɗɨɞɜɌɓɎɟ-

ɖɚɎɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɛɜɚɎɚɐɔɗɚɝɨ əɌ ɛɚɜɞɌɞɔɎ-

əɚɘ ɝɖɌəɑɜɑ Mindray DC-6900 (ȶɔɞɌɕ) ɝ ɘɟɗɨ-

ɞɔɣɌɝɞɚɞəɧɘɔ ɗɔəɑɕəɧɘ 7,5-15,0 ȸȯɢ ɔ ɖɚə-

Ɏɑɖɝəɧɘ 2,0-5,0 ȸȯɢ ɐɌɞɣɔɖɌɘɔ. Ȯ ɘɑɞɚɐɔɣɑ-

ɝɖɚɘ Ɍɝɛɑɖɞɑ ɎɌɒəɚ ɝɚɍɗɪɐɑəɔɑ ɟɝɗɚɎɔɕ Ɍɝɑɛ-

ɞɔɖɔ ɔ Ɍəɞɔɝɑɛɞɔɖɔ, ɛɜɑɐɟɝɘɚɞɜɑəəɧɡ ɘɑɒɐɟ-

əɌɜɚɐəɧɘɔ ɜɑɖɚɘɑəɐɌɢɔɫɘɔ. Ȼɜɔ ɛɜɚɎɑɐɑəɔɔ 

ɟɗɨɞɜɌɓɎɟɖɚɎɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ əɑɚɍɡɚɐɔɘɌ 

ɟɝɞɌəɚɎɖɌ əɌ ɛɜɔɍɚɜɑ ɘɑɡɌəɔɣɑɝɖɚɏɚ ɔəɐɑɖɝɌ < 

0,7 ɛɜɔ ɘɔəɔɘɌɗɨəɚɘ ɖɚɩɠɠɔɢɔɑəɞɑ ɟɝɔɗɑəɔɫ 

ɟɗɨɞɜɌɓɎɟɖɚɎɚɏɚ ɝɔɏəɌɗɌ. Ȼɜɔ ɔɝɛɚɗɨɓɚɎɌəɔɔ 

ɗɔəɑɕəɚɏɚ ɐɌɞɣɔɖɌ ɠɚɖɟɝɔɜɚɎɖɌ ɟɗɨɞɜɌɓɎɟɖɚɎɚ-

ɏɚ ɝɔɏəɌɗɌ ɐɚɗɒəɌ əɌɡɚɐɔɞɨɝɫ əɌ ɟɜɚɎəɑ ɛɗɑɎ-

ɜɧ, Ɍ ɛɜɔ ɔɝɛɚɗɨɓɚɎɌəɔɔ ɖɚəɎɑɖɝəɚɏɚ ɐɌɞɣɔɖɌ 

ɏɗɟɍɔəɌ ɟɗɨɞɜɌɓɎɟɖɚɎɚɏɚ ɝɔɏəɌɗɌ ɜɑɏɟɗɔɜɟɑɞɝɫ Ɏ 

ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɓɚəɧ ɛɜɑɐɛɚɗɌɏɌɑɘɚɏɚ ɛɌɞɚɗɚ-

ɏɔɣɑɝɖɚɏɚ ɟɣɌɝɞɖɌ. ȸɑɞɚɐɔɖɌ ɝɑɜɚɤɖɌɗɨəɚɏɚ 

ɟɗɨɞɜɌɓɎɟɖɚɎɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɎɖɗɪɣɌɗɌ Ɏ ɝɑɍɫ 

ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɑ ɔɓɟɣɑəɔɑ ɐɎɑəɌɐɢɌɞɔ ɟɝɗɚɎ-

əɧɡ ɓɚə ɝɖɌəɔɜɚɎɌəɔɫ (ɜɔɝ. 1).  

ȻɌɢɔɑəɞ əɌɡɚɐɔɗɝɫ Ɏ ɝɔɐɫɣɑɘ ɛɚɗɚɒɑəɔɔ 

ɝ əɑɝɖɚɗɨɖɚ ɝɚɏəɟɞɧɘ Ɏɛɑɜɑɐ ɞɟɗɚɎɔɥɑɘ. ɉɞɚ 

ɛɚɓɎɚɗɔɗɚ ɜɌɝɤɔɜɔɞɨ ɚɍɓɚɜ ɘɑɒɜɑɍɑɜəɚɏɚ ɛɜɚ-

ɝɞɜɌəɝɞɎɌ Ɏ ɘɚɘɑəɞ ɔɝɝɗɑɐɚɎɌəɔɫ. Ȼɜɔ ɝɖɌəɔ-

ɜɚɎɌəɔɔ ɛɑɜɑɐəɔɡ ɚɞɐɑɗɚɎ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ 

ɍɚɗɨəɚɕ ɝ əɑɝɖɚɗɨɖɚ ɛɜɔɛɚɐəɫɞɚɕ ɏɚɗɚɎɚɕ ɍɧɗ 

ɚɍɜɌɥɑə Ɏ ɝɞɚɜɚəɟ ɔɝɝɗɑɐɚɎɌɞɑɗɫ. Ȼɜɔ ɞɫɒɑɗɧɡ 

ɝɚɝɞɚɫəɔɫɡ ɍɚɗɨəɧɡ ɔɝɝɗɑɐɚɎɌəɔɑ ɛɜɚɎɚɐɔɗɚɝɨ 

Ɏ ɛɚɗɚɒɑəɔɔ ɛɌɢɔɑəɞɌ ɗɑɒɌ əɌ ɒɔɎɚɞɑ ɔɗɔ əɌ 

ɝɛɔəɑ. Ȯ ɐɚɛɚɗəɑəɔɔ ɖ ɖɗɌɝɝɔɣɑɝɖɚɘɟ ɔɝɝɗɑɐɚ-

ɎɌəɔɪ 12 ɓɚə, ɐɗɫ ɎɧɫɎɗɑəɔɫ ɝɖɚɛɗɑəɔɕ ɒɔɐ-

ɖɚɝɞɔ Ɏ ɛɗɑɎɜɌɗɨəɚɕ ɛɚɗɚɝɞɔ, ɘɧ ɛɜɚɎɚɐɔɗɔ 

ɞɌɖɒɑ ɝɖɌəɔɜɚɎɌəɔɑ ɗɌɞɑɜɌɗɨəɧɡ ɝɔəɟɝɚɎ 

ɏɜɟɐəɚɕ ɖɗɑɞɖɔ.  Ȯ ɖɌɒɐɚɕ ɔɓ 12 ɓɚə ɚɢɑəɔɎɌ-

ɗɌɝɨ ɝɞɜɟɖɞɟɜɌ ɛɗɑɎɜɌɗɨəɚɕ ɗɔəɔɔ ɔ əɌɗɔɣɔɑ ɓɌ 

əɑɕ ɝɛɑɢɔɠɔɣɑɝɖɔɡ ɌɜɞɑɠɌɖɞɚɎ ɟɗɨɞɜɌɓɎɟɖɚɎɚ-

ɏɚ ɔɓɚɍɜɌɒɑəɔɫ ð ɏɚɜɔɓɚəɞɌɗɨəɧɡ Ȭ-ɗɔəɔɕ ɔɗɔ 

ɎɑɜɞɔɖɌɗɨəɧɡ Ȯ-ɗɔəɔɕ, Ɍ ɞɌɖɒɑ əɌɗɔɣɔɑ ɔɗɔ 

ɚɞɝɟɞɝɞɎɔɑ ɖɚəɝɚɗɔɐɌɢɔɕ ɗɑɏɚɣəɚɕ ɞɖɌəɔ. ȼɑ-

ɓɟɗɨɞɌɞɧ ɔɝɝɗɑɐɚɎɌəɔɕ Ɏəɚɝɔɗɔɝɨ Ɏ ɜɌɓɜɌɍɚ-

ɞɌəəɧɕ əɌɘɔ ɝɛɑɢɔɌɗɨəɧɕ ɣɑɖ-ɗɔɝɞ (ɛɜɔɗɚɒɑ-

əɔɑ 1, 2). Ȯɝɑɘ ɛɌɢɔɑəɞɌɘ ɍɧɗɌ ɎɧɛɚɗəɑəɌ 

ɜɑəɞɏɑəɚɏɜɌɠɔɫ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ Ɏ 2-ɡ ɛɜɚɑɖɢɔ-

ɫɡ, 12 ɛɌɢɔɑəɞɌɘ ð ȸȽȶȾ əɌ ɟɝɞɌəɚɎɖɑ MSCT 

16 GE OPTIMA 520.  

ȼɑɓɟɗɨɞɌɞɧ.  

Ȼɚ ɐɌəəɧɘ ɖɗɔəɔɖɚ-ɗɌɍɚɜɌɞɚɜəɧɡ ɔɝɝɗɑ-

ɐɚɎɌəɔɕ Ɏɝɑ ɛɌɢɔɑəɞɧ ɝ ȽOVID-19 ɍɧɗɔ ɜɌɓɐɑ-

ɗɑəɧ əɌ 4 ɏɜɟɛɛɧ: ɍɑɝɝɔɘɛɞɚɘəɚɑ ɞɑɣɑəɔɑ ɍɚ-

ɗɑɓəɔ ɚɞɘɑɣɌɗɚɝɨ ɟ 11 (14,7%) ɍɚɗɨəɧɡ, ɗɑɏɖɚɑ 

ɞɑɣɑəɔɑ ð ɟ 24 (32%), ɝɜɑɐəɫɫ ɞɫɒɑɝɞɨ ð ɟ 27 

(36%) ɔ ɞɫɒɑɗɌɫ ɛəɑɎɘɚəɔɫ ð ɟ 13 (17,3%) ɛɌɢɔ-

ɑəɞɚɎ. ȷɑɏɖɚɑ ɞɑɣɑəɔɑ ɓɌɍɚɗɑɎɌəɔɫ ɡɌɜɌɖɞɑɜɔ-

ɓɚɎɌɗɚɝɨ ɛɚɎɧɤɑəɔɑɘ ɞɑɘɛɑɜɌɞɟɜɧ, ɖɌɤɗɑɘ, 

ɛɑɜɤɑəɔɑɘ ɔɗɔ ɍɚɗɨɪ Ɏ ɏɚɜɗɑ, ɔɓɘɑəɑəɔɑɘ 

ɚɍɚəɫəɔɫ, ɝɗɌɍɚɝɞɨɪ ɔ 5 ɍɚɗɨəɧɡ ɚɞɘɑɣɌɗɔ ɍɚɗɔ 

Ɏ ɒɔɎɚɞɑ ɔ ɛɌɜɟ ɩɛɔɓɚɐɚɎ ɒɔɐɖɚɏɚ ɝɞɟɗɌ.  ȿ ɛɌ-

ɢɔɑəɞɚɎ ɝɚ ɝɜɑɐəɑɕ ɞɫɒɑɝɞɨɪ ɓɌɍɚɗɑɎɌəɔɫ ɛɚ-

ɘɔɘɚ ɖɌɤɗɫ ɔ ɛɚɎɧɤɑəɔɫ ɞɑɘɛɑɜɌɞɟɜɧ ɚɞɘɑ-

ɣɌɗɌɝɨ ɚɐɧɤɖɌ, ɎɧɜɌɒɑəəɌɫ ɝɗɌɍɚɝɞɨ, ɔəɚɏɐɌ 

ɞɚɤəɚɞɌ ɔ ɩɛɔɓɚɐɧ ɚɐəɚɖɜɌɞəɚɕ ɔɗɔ ɐɎɟɖɜɌɞ-

əɚɕ ɜɎɚɞɧ. ȾɫɒɑɗɌɫ ɝɞɑɛɑəɨ ɓɌɍɚɗɑɎɌəɔɫ ɛɜɚ-

ɞɑɖɌɗɌ ɝ ɎɧɜɌɒɑəəɧɘɔ ɛɜɔɓəɌɖɌɘɔ ɐɧɡɌɞɑɗɨ-

əɚɕ əɑɐɚɝɞɌɞɚɣəɚɝɞɔ, ɣɌɝɞɚɞɌ ɐɧɡɌəɔɫ ɛɜɑɎɧ-

ɤɌɗɌ ɍɚɗɑɑ 30/ɘɔə, SpO2<90%. ȿɗɨɞɜɌɓɎɟɖɚɎɚɑ 

ɔɝɝɗɑɐɚɎɌəɔɑ ɍɧɗɚ ɛɜɚɎɑɐɑəɚ əɌ 2-5 ɝɟɞɖɔ ɛɚ-

ɝɞɟɛɗɑəɔɫ ɍɚɗɨəɧɡ Ɏ ɝɞɌɢɔɚəɌɜ, ɐɔəɌɘɔɣɑɝɖɚɑ 

ɔɝɝɗɑɐɚɎɌəɔɑ ɛɜɚɎɚɐɔɗɚɝɨ ɛɚ ɛɚɖɌɓɌəɔɫɘ, ɝ 

ɟɣɑɞɚɘ ɔɓɘɑəɑəɔɫ ɝɚɝɞɚɫəɔɫ ɛɌɢɔɑəɞɌ, ɝ ɔə-

ɞɑɜɎɌɗɚɘ ɚɞ 3 ɐɚ 12 ɐəɑɕ. 

 Ȯ ɏɜɟɛɛɑ ɍɚɗɨəɧɡ ɝ ɗɑɏɖɔɘ ɞɑɣɑəɔɑɘ ɓɌ-

ɍɚɗɑɎɌəɔɫ ɔ ɟ ɍɑɝɝɔɘɛɞɚɘəɧɡ ɛɌɢɔɑəɞɚɎ ɛɜɔ 

ɟɗɨɞɜɌɓɎɟɖɚɎɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɗɑɏɖɔɡ ɚɞɘɑɣɌ-

ɗɚɝɨ əɌɗɔɣɔɑ ɏɚɜɔɓɚəɞɌɗɨəɧɡ Ȭ-ɗɔəɔɕ Ɏɚ Ɏɝɑɡ 

12 ɔɝɝɗɑɐɚɎɌəəɧɡ ɓɚəɌɡ, ɣɞɚ ɝɎɔɐɑɞɑɗɨɝɞɎɚɎɌɗɚ 

ɚ ɝɚɡɜɌəɑəɔɔ əɚɜɘɌɗɨəɚɕ Ɏɚɓɐɟɤəɚɝɞɔ ɗɑɏɖɔɡ 

(ɜɔɝ. 2).  

ȿ 10 ɔɓ 27 ɍɚɗɨəɧɡ ɝɚ ɝɜɑɐəɑɕ ɞɫɒɑɝɞɨɪ 

ɓɌɍɚɗɑɎɌəɔɫ Ɏ ɛɑɜɎɧɑ 3-7 ɝɟɞɚɖ ɚɞɘɑɣɌɗɔɝɨ Ȯ-

ɗɔəɔɔ (ɗɔɍɚ ɘəɚɒɑɝɞɎɑəəɧɑ ɠɚɖɌɗɨəɧɑ, ɗɔɍɚ 

ɝɗɔɎəɧɑ) ɛɜɑɔɘɟɥɑɝɞɎɑəəɚ Ɏ əɔɒəɑ-ɍɚɖɚɎɧɡ (R 

4, L 4) ɔ ɓɌɐəɑ-əɔɒəɔɡ (R 6, L 6) ɓɚəɌɡ ɝɖɌəɔɜɚ-

ɎɌəɔɫ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ, ɣɌɥɑ ɝɔɘɘɑɞɜɔɣəɚ ɝ 

ɚɍɑɔɡ ɝɞɚɜɚə (ɜɔɝ. 3 Ɍ). Ȯ ɩɞɚɕ ɏɜɟɛɛɑ ɘɌɖɝɔ-

ɘɌɗɨəɚɑ ɣɔɝɗɚ ɓɚə ɛɚɜɌɒɑəɔɫ ɗɑɏɖɔɡ ɝɚɝɞɌɎɔɗɚ 

əɑ ɍɚɗɑɑ 4-ɡ ɓɚə. Ȯɑɜɡəɔɑ ɔ ɛɑɜɑɐəɔɑ ɓɚəɧ ɣɌɥɑ 

ɝɚɡɜɌəɫɗɔɝɨ ɔ ɎɔɓɟɌɗɔɓɔɜɚɎɌɗɔɝɨ ɖɌɖ Ȭ-ɗɔəɔɔ. 

ȼɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔ ɟ ɞɌɖɔɡ ɛɌɢɔɑəɞɚɎ ɚɞɘɑɣɌ-

ɗɔɝɨ ɛɜɔɓəɌɖɔ ɔəɞɑɜɝɞɔɢɔɌɗɨəɚɕ ɛəɑɎɘɚəɔɔ 

(ɜɔɝ. 3 ɍ).  

Ȼɜɔ ɛɚɎɞɚɜəɧɡ ɟɗɨɞɜɌɓɎɟɖɚɎɧɡ ɔɝɝɗɑɐɚ-

ɎɌəɔɫɡ ɗɑɏɖɔɡ Ɏ ɞɑɣɑəɔɑ 7-14 ɐəɑɕ, Ɏ ɞɑɡ ɓɚəɌɡ, 

ɏɐɑ ɜɌəɑɑ ɎɔɓɟɌɗɔɓɔɜɚɎɌɗɔɝɨ  Ȯ-ɗɔəɔɔ,  ɚɞɘɑɣɌ- 
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ȼɔɝ. 1 (Fig. 1) 

ȼɔɝ. 1.      ɀɚɞɚɏɜɌɠɔɔ. ȳɚəɧ ɟɗɨɞɜɌɓɎɟɖɚɎɚɏɚ ɝɖɌəɔɜɚɎɌəɔɫ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ. 

L1, R1 ð ɗɑɎɌɫ ɔ ɛɜɌɎɌɫ ɛɑɜɑɐəɑ-Ɏɑɜɡəɫɫ ɓɚəɌ; L2, R2 ð ɗɑɎɌɫ ɔ ɛɜɌɎɌɫ ɛɑɜɑɐəɑ-əɔɒəɫɫ ɓɚəɌ; L3, R3 ð ɗɑɎɌɫ 

ɔ ɛɜɌɎɌɫ Ɏɑɜɡəɫɫ ɛɚɐɘɧɤɑɣəɌɫ ɓɚəɌ; L4, R4- ɗɑɎɌɫ ɔ ɛɜɌɎɌɫ əɔɒəɑ-ɍɚɖɚɎɌɫ ɓɚəɌ; L5, R5 ð ɗɑɎɌɫ ɔ ɛɜɌɎɌɫ 

ɓɌɐəɑ-Ɏɑɜɡəɫɫ ɓɚəɌ; L6, R 6 - ɗɑɎɌɫ ɔ ɛɜɌɎɌɫ ɓɌɐəɑ-əɔɒəɫɫ ɓɚəɌ.  

Fig. 1.   Photos. Areas of ultr asound scanning of chest organs . 

PL1, R1 - left and right front -upper zone; L2, R2 - left and right front -lower zone; L3, R3 - left and right upper axi l-

lary zone; L4, R4 - left and right lower -lateral zone; L5, R5 - left and right back -upper zone; L6, R 6 - left and right 

back -lower zone.hotos. Areas of ultrasound scanning of chest organs.  
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ȼɔɝ. 2 Ɍ (Fig. 2 Ɍ) 

 

ȼɔɝ. 2 ɍ (Fig. 2 b) 

ȼɔɝ. 2.   ȿɗɨɞɜɌɓɎɟɖɚɎɚɑ ɔɓɚɍɜɌɒɑəɔɑ ɗɑɏɖɔɡ (Ɍ), ȼɑəɞɏɑəɚɏɜɌɘɘɌ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ (Ⱥȯȶ), 

ɛɜɫɘɌɫ ɛɜɚɑɖɢɔɫ (ɍ);  

Ɍ - ɏɚɜɔɓɚəɞɌɗɨəɧɑ Ȭ-ɗɔəɔɔ Ɏ ɓɚəɑ R1 - ɝɚɡɜɌəɑəɔɑ əɚɜɘɌɗɨəɚɕ Ɏɚɓɐɟɤəɚɝɞɔ ɗɑɏɖɔɡ. 

ɍ - ɛɜɚɓɜɌɣəɚɝɞɨ ɗɑɏɚɣəɚɕ ɞɖɌəɔ ɝɚɡɜɌəɑəɌ. 

ȻɌɢɔɑəɞ, 38 ɗɑɞ, ɗɑɏɖɚɑ ɞɑɣɑəɔɑ ȽOVID-19.  

Fig. 2.  An ultrasound image of lungs ( Ɍ); Chest radiography, plain view ( b); 

Ɍ - horizontal A -line in R1 area, preservation of normal airway of the lungs.  

b - transpa rency of lung tissue preserved.  

38 -year -old patient with light severity of COVID -19.  
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ɗɚɝɨ ɛɚɫɎɗɑəɔɑ Ȭ-ɗɔəɔɕ (ɜɔɝ. 4). ȴɓ ɏɜɟɛɛɧ ɛɌ-

ɢɔɑəɞɚɎ ɝɚ ɝɜɑɐəɑɕ ɞɫɒɑɝɞɨɪ ɓɌɍɚɗɑɎɌəɔɫ Ɏ 17-

ɞɔ əɌɍɗɪɐɑəɔɫɡ, ɠɚɖɌɗɨəɧɑ Ȯ-ɗɔəɔɔ, ɖɚɞɚɜɧɑ 

ɍɧɗɔ ɚɍəɌɜɟɒɑəɧ ɛɜɔ ɛɑɜɎɚɘ ɟɗɨɞɜɌɓɎɟɖɚɎɚɘ 

ɔɝɝɗɑɐɚɎɌəɔɔ, Ɏ ɐɔəɌɘɔɖɑ Ɏ ɞɑɣɑəɔɑ 3-5 ɐəɑɕ, 

ɝɗɔɎɌɫɝɨ ɝɚɓɐɌɎɌɗɔ ɏɔɛɑɜɩɡɚɏɑəəɚɑ ɔɓɚɍɜɌɒɑ-

əɔɑ, ɔɐɑəɞɔɠɔɢɔɜɚɎɌəəɚɑ ɖɌɖ çɍɑɗɚɑ ɗɑɏɖɚɑè 

ɔɗɔ ɝɗɔɎəɧɑ Ȯ-ɗɔəɔɔ (ɜɔɝ. 5 Ɍ). Ȯ ɩɞɚɕ ɏɜɟɛɛɑ 

ɛɌɢɔɑəɞɚɎ ɚɞɘɑɣɌɗɚɝɨ ɟɎɑɗɔɣɑəɔɑ ɣɔɝɗɌ ɓɚə ɛɚ-

ɜɌɒɑəɔɫ: ɚɞ 2 ɓɚə Ɏ əɌɣɌɗɑ ɓɌɍɚɗɑɎɌəɔɫ ɐɚ 8 

ɓɚə Ɏ ɞɑɣɑəɔɑ 3-7 ɐəɑɕ əɌɍɗɪɐɑəɔɫ. ɉɞɚ ɖɗɔəɔ-

ɣɑɝɖɔ ɝɚɛɜɚɎɚɒɐɌɗɚɝɨ ɟɡɟɐɤɑəɔɑɘ ɝɚɝɞɚɫəɔɫ 

ɛɌɢɔɑəɞɚɎ. ȿ 13 ɍɚɗɨəɧɡ ɝɚ ɝɜɑɐəɑɕ ɞɫɒɑɝɞɨɪ 

ɓɌɍɚɗɑɎɌəɔɫ əɌɜɫɐɟ ɝɚ ɝɗɔɎəɧɘɔ Ȯ-ɗɔəɔɫɘɔ, 

ɛɜɔ ɟɗɨɞɜɌɓɎɟɖɚɎɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɚɞɘɑɣɌɗɔɝɨ 

əɑɍɚɗɨɤɔɑ ɟɣɌɝɞɖɔ ɝɟɍɛɗɑɎɜɌɗɨəɚɕ ɖɚəɝɚɗɔɐɌ-

ɢɔɔ ɗɑɏɚɣəɚɕ ɞɖɌəɔ. ȺɍɗɌɝɞɔ ɛɚɜɌɒɑəɔɫ ɜɌɝ-

ɛɜɚɝɞɜɌəɫɗɔɝɨ əɌ ɛɑɜɑɐəɑ-əɔɒəɔɑ (R 2, L 2), 

əɔɒəɑ-ɍɚɖɚɎɧɑ (R 4, L 4), ɓɌɐəɑ-əɔɒəɔɑ (R 6, L 

6) ɔ ɛɚɐɘɧɤɑɣəɧɑ (R 3, L 3) ɓɚəɧ ɝɖɌəɔɜɚɎɌ-

əɔɫ. ȿ 20 ɛɌɢɔɑəɞɚɎ ɚɞɘɑɣɌɗɚɝɨ ɟɛɗɚɞəɑəɔɑ ɔ 

ɟɞɚɗɥɑəɔɑ ɛɗɑɎɜɌɗɨəɚɕ ɗɔəɔɔ, Ɍ Ɏ 3 ɝɗɟɣɌɫɡ ð 

Ɏɧɛɚɞ Ɏ ɏɜɟɐəɚɕ ɖɗɑɞɖɑ. Ȭ-ɗɔəɔɔ ɛɜɑɔɘɟɥɑ-

ɝɞɎɑəəɚ ɝɚɡɜɌəɫɗɔɝɨ ɞɚɗɨɖɚ əɌ Ɏɑɜɡəɔɡ ɓɚəɌɡ 

ɝɖɌəɔɜɚɎɌəɔɫ. ȹɌ ɜɑəɞɏɑəɚɏɜɌɘɘɌɡ ɎɧɫɎɗɫɗɔɝɨ 

ɚɣɌɏɚɎɚ-ɠɚɖɟɝəɧɑ ɞɑəɔ ɍɑɓ ɣɬɞɖɔɡ ɖɚəɞɟɜɚɎ, 

ɜɌɝɛɚɗɚɒɑəəɧɑ ɛɜɑɔɘɟɥɑɝɞɎɑəəɚ ɝɟɍɛɗɑɎɜɌɗɨ- 

 

əɚ Ɏ ɗɌɞɑɜɌɗɨəɧɡ ɓɚəɌɡ, ɣɞɚ ɝɚɚɞɎɑɞɝɞɎɚɎɌɗɚ  

ɐɎɟɝɞɚɜɚəəɑɕ ɚɣɌɏɚɎɚ-ɠɚɖɟɝəɚɕ ɛəɑɎɘɚəɔɔ 

(ɜɔɝ. 5 ɍ).  

ȿ 13 ɛɌɢɔɑəɞɚɎ ɝ ɞɫɒɑɗɧɘ ɞɑɣɑəɔɑɘ 

ɛəɑɎɘɚəɔɔ ɛɜɔ ɟɗɨɞɜɌɓɎɟɖɚɎɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ 

ɚɞɘɑɣɌɗɔɝɨ ɝɗɔɎəɧɑ Ȯ-ɗɔəɔɔ ɛɚɣɞɔ Ɏɚ Ɏɝɑɡ ɓɚ-

əɌɡ ɝɖɌəɔɜɚɎɌəɔɫ (ɜɔɝ. 6 Ɍ). ȹɌɍɗɪɐɌɗɚɝɨ 

ɟɞɚɗɥɑəɔɑ ɛɗɑɎɜɌɗɨəɚɕ ɗɔəɔɔ, əɌɗɔɣɔɑ ɖɚəɝɚ-

ɗɔɐɌɢɔɕ, Ɏ ɚɝɚɍɚ ɞɫɒɑɗɧɡ ɝɗɟɣɌɫɡ ð òɏɑɛɌɞɔɓɌ-

ɢɔɫó ɗɑɏɖɚɏɚ ɝ ɌɩɜɚɍɜɚəɡɚɏɜɌɘɘɚɕ. ȷɚɒəɚɚɞɜɔ-

ɢɌɞɑɗɨəɧɡ ɜɑɓɟɗɨɞɌɞɚɎ Ɏ ɐɌəəɚɕ ɏɜɟɛɛɑ əɑ 

əɌɍɗɪɐɌɗɚɝɨ. ȹɌ ɚɍɓɚɜəɚɕ ɜɑəɞɏɑəɚɏɜɌɘɘɑ ɚɜ-

ɏɌəɚɎ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ ɛɚ Ɏɝɑɘ ɗɑɏɚɣəɧɘ ɛɚɗɫɘ ɔ 

ɓɚəɌɘ, ɍɚɗɨɤɑ ɗɌɞɑɜɌɗɨəɚ ɔ Ɏ ɍɌɓɌɗɨəɧɡ ɚɞɐɑ-

ɗɌɡ, ɚɛɜɑɐɑɗɫɗɔɝɨ ɚɣɌɏɚɎɚ-ɠɚɖɟɝəɧɑ ɞɑəɔ ɍɑɓ 

ɣɬɞɖɔɡ ɖɚəɞɟɜɚɎ, ɖɚɜəɔ ɗɑɏɖɔɡ əɑ ɐɔɠɠɑɜɑə-

ɢɔɜɚɎɌɗɔɝɨ. ȼɑəɞɏɑəɚɗɚɏɔɣɑɝɖɌɫ ɖɌɜɞɔəɌ ɣɌɥɑ 

ɝɚɚɞɎɑɞɝɞɎɚɎɌɗɌ ɐɎɟɝɞɚɜɚəəɑɕ ɛɚɗɔɝɑɏɘɑəɞɌɜ-

əɚɕ ɛəɑɎɘɚəɔɔ, ɖɚəɝɚɗɔɐɌɢɔɔ (ɜɔɝ. 6 ɍ).  

ȿɛɗɚɞəɑəɔɫ ɗɑɏɚɣəɚɕ ɞɖɌəɔ, ɜɌɝɛɚɗɚɒɑə-

əɧɑ Ɏ ɝɟɍɛɗɑɎɜɌɗɨəɧɡ ɚɍɗɌɝɞɫɡ, ɛɜɔ ɟɗɨɞɜɌɓɎɟ-

ɖɚɎɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɎɧɫɎɗɫɗɔɝɨ Ɏ Ɏɔɐɑ Ɏɑɜɞɔ-

ɖɌɗɨəɧɡ Ȯ-ɗɔəɔɕ ɔ ɖɚəɝɚɗɔɐɌɢɔɕ, ɣɞɚ ɛɚɐ-

ɞɎɑɜɒɐɌɗɚɝɨ ɐɌəəɧɘɔ ɜɑəɞɏɑəɚɏɜɌɠɔɔ ɔ ȸȽȶȾ 

(ɜɔɝ. 7). ȺɐəɌɖɚ Ɏ 5 əɌɍɗɪɐɑəɔɫɡ ɟ ɍɚɗɨəɧɡ 

ɏɜɟɛɛɧ ɝɚ ɝɜɑɐəɑɕ ɞɫɒɑɝɞɨɪ ɓɌɍɚɗɑɎɌəɔɫ ɛɜɔ 

ɟɗɨɞɜɌɓɎɟɖɚɎɚɘ  ɔɝɝɗɑɐɚɎɌəɔɔ  ɍɧɗɔ  ɎɧɫɎɗɑəɧ  

 

ȼɔɝ. 3 Ɍ (Fig. 3 Ɍ) 

 

ȼɔɝ. 3 ɍ (Fig. 3 b) 

ȼɔɝ. 3.   ȿɗɨɞɜɌɓɎɟɖɚɎɚɑ ɔɓɚɍɜɌɒɑəɔɑ ɗɑɏɖɔɡ (Ɍ); ȼɑəɞɏɑəɚɏɜɌɘɘɌ Ⱥȯȶ, ɛɜɫɘɌɫ ɛɜɚɑɖɢɔɫ (ɍ); 

Ɍ - ɟɞɚɗɥɑəəɌɫ ɔ ɟɛɗɚɞəɑəəɌɫ ɛɗɑɎɜɌɗɨəɌɫ ɗɔəɔɫ, ɘəɚɒɑɝɞɎɑəəɧɑ ɠɚɖɌɗɨəɧɑ Ȯ-ɗɔəɔɔ, ɚɞɝɟɞɝɞɎɔɑ Ȭ-ɗɔəɔɕ 

(L4  ɓɚəɌ).  

ɍ - ɛɜɚɓɜɌɣəɚɝɞɨ ɗɑɏɚɣəɚɕ ɞɖɌəɔ əɑɚɐəɚɜɚɐəɚ ɛɚəɔɒɑəɌ ɓɌ ɝɣɑɞ ɓɚə ɔəɠɔɗɨɞɜɌɢɔɔ ɝɜɑɐəɑɕ ɔəɞɑəɝɔɎəɚɝɞɔ ɝ 

əɑɣɑɞɖɔɘɔ ɖɚəɞɟɜɌɘɔ. 

ȻɌɢɔɑəɞ, 40 ɗɑɞ, ɝɚ ɝɜɑɐəɑɕ ɞɫɒɑɝɞɨɪ ɓɌɍɚɗɑɎɌəɔɫ ȽȺVID-19.  

Fig. 3.  An ultrasound image of lungs ( Ɍ); Chest radiography, plain view ( b); 

Ɍ - thickened and densified pleural line, multiple focal B -lines, lack of A -lines (area L4).  

b -transparency of lung tissue is reduced n o uniformly due to medium -intensity infiltration zones with indistinct 

contours.  

40 -year -old patient, with mid severity of COVID -19.  
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ȼɔɝ. 4 Ɍ (Fig. 4 Ɍ) 

 

ȼɔɝ. 4 ɍ (Fig. 4 b) 

ȼɔɝ. 4.    ȿɗɨɞɜɌɓɎɟɖɚɎɚɑ ɔɓɚɍɜɌɒɑəɔɑ ɗɑɏɖɔɡ (ɓɚəɌ R6). 

Ɍ -  ɝɗɔɎəɧɑ ɎɑɜɞɔɖɌɗɨəɧɑ Ȯ-ɗɔəɔɔ; ɍ - Ɏ ɞɚɕ ɒɑ ɓɚəɑ ɣɑɜɑɓ 16 ɐəɑɕ ɛɚɫɎɗɑəɔɑ ɏɚɜɔɓɚəɞɌɗɨəɧɡ Ȭ-ɗɔəɔɕð

ɞɑəɐɑəɢɔɫ ɖ ɎɚɝɝɞɌəɚɎɗɑəɔɪ Ɏɚɓɐɟɤəɚɝɞɔ ɗɑɏɖɔɡ 

ȻɌɢɔɑəɞ, 42 ɏɚɐɌ, ɝɚ ɝɜɑɐəɑɕ ɞɫɒɑɝɞɨɪ ɞɑɣɑəɔɫ CȺVID-19.  

Fig. 4.   Ultrasound image of the lungs.  

Ɍ - confluent verti cal B -lines; b - formation of horizontal A -lines in the same area after 16 days - a tendency to r e-

store the airiness of lungs.  

42 -year -old patient, with mid severity of COVID -19.  

 

ȼɔɝ. 5 Ɍ (Fig. 5 Ɍ) 

 

ȼɔɝ. 5 ɍ (Fig. 5 b) 

ȼɔɝ. 5.   ȿɗɨɞɜɌɓɎɟɖɚɎɚɑ ɔɓɚɍɜɌɒɑəɔɑ ɗɑɏɖɔɡ (Ɍ); ȼɑəɞɏɑəɚɏɜɌɘɘɌ Ⱥȯȶ, ɛɜɫɘɌɫ ɛɜɚɑɖɢɔɫ (ɍ); 

Ɍ - ɟɞɚɗɥɑəəɌɫ ɔ ɟɛɗɚɞəɑəəɌɫ ɛɗɑɎɜɌɗɨəɌɫ ɗɔəɔɫ, ɝɗɔɎəɧɑ Ȯ-ɗɔəɔɔ ɔ ɚɞɝɟɞɝɞɎɔɑ Ȭ-ɗɔəɔɕ (L4  ɓɚəɌ). 

ɍ - ɛɜɚɓɜɌɣəɚɝɞɨ ɗɑɏɚɣəɚɕ ɞɖɌəɔ əɑɚɐəɚɜɚɐəɚ ɛɚəɔɒɑəɌ ɓɌ ɝɣɑɞ ɓɚə ɔəɠɔɗɨɞɜɌɢɔɔ ɝɜɑɐəɑɕ ɔəɞɑəɝɔɎəɚɝɞɔ ɝ 

əɑɣɑɞɖɔɘɔ ɖɚəɞɟɜɌɘɔ. 

ȻɌɢɔɑəɞ, 57 ɗɑɞ, ɝɚ ɝɜɑɐəɑɕ ɞɫɒɑɝɞɨɪ ɓɌɍɚɗɑɎɌəɔɫ ȽȺVID-19.  

Fig. 5.  An ultrasound image of lungs ( Ɍ); Chest radiography, plain view ( b); 

Ɍ -thickened and densified pleural line, confluent B -lines and the absence of A -lines (area L4).  

b -transparency of lung tissue is non uniformly reduced due to medium -intensity infiltration zones with indistinct 

contours.  

57 -year -old patient, with mid severity of COVID -19.  
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ȼɔɝ. 6 Ɍ (Fig. 6 Ɍ) 

 

ȼɔɝ. 6 ɍ (Fig. 6 b) 

ȼɔɝ. 6.   ȿɗɨɞɜɌɓɎɟɖɚɎɚɑ ɔɓɚɍɜɌɒɑəɔɑ ɗɑɏɖɔɡ (Ɍ); ȼɑəɞɏɑəɚɏɜɌɘɘɌ Ⱥȯȶ, ɛɜɫɘɌɫ ɛɜɚɑɖɢɔɫ (ɍ); 

Ɍ - ɟɛɗɚɞəɑəəɌɫ, ɛɜɑɜɧɎɔɝɞɌɫ ɛɗɑɎɜɌɗɨəɌɫ ɗɔəɔɫ, ɏɔɛɚɩɡɚɏɑəəɌɫ ɌɗɨɎɑɚɗɫɜəɌɫ ɖɚəɝɚɗɔɐɌɢɔɫ əɑɛɜɌɎɔɗɨəɚɕ 

ɠɚɜɘɧ ɝ ɏɔɛɑɜɩɡɚɏɑəəɧɘɔ, ɟɛɗɚɞəɑəəɧɘɔ òɜɎɌəɧɘɔó ɖɜɌɫɘɔ, Ɍ ɞɌɖɒɑ ɝɗɔɎəɧɑ Ȯ-ɗɔəɔɔ ɔ ɚɞɝɟɞɝɞɎɔɑ Ȭ-

ɗɔəɔɕ;  (R2 ɓɚəɌ). 

ɍ - əɑɏɚɘɚɏɑəəɧɑ ɓɌɞɑɘəɑəɔɫ Ɏ ɚɍɚɔɡ ɗɑɏɖɔɡ, ɝ əɑɣɑɞɖɔɘɔ ɖɚəɞɟɜɌɘɔ. 

ȻɌɢɔɑəɞ, 69 ɗɑɞ, ɝ ɞɫɒɑɗɧɘ ɞɑɣɑəɔɑɘ ȽȺVID-19.  

Fig. 6.  An ultrasound image of lungs ( Ɍ); Chest r adio graphy, plain view ( b); 

Ɍ - dense, intermittent pleural line, hypoechoic alveolar consolidation of irregular shape with hyperechoic, dens i-

fied òtornó edges, as well as confluent B-lines and the absence of A -lines (area R2).  

b - ununiform darkening in both lungs, with indistinct contours.  

69 -year -old patient, with severe course of COVID -19.  

 

ȼɔɝ. 7 Ɍ (Fig. 7 Ɍ) 

 

ȼɔɝ. 7 ɍ (Fig. 7 b) 

ȼɔɝ. 7.    ȸȽȶȾ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɛɚɗɚɝɞɔ, ɌɖɝɔɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ. 

ȹɌɏɗɫɐəɌɫ ɐɑɘɚəɝɞɜɌɢɔɫ ɝɟɍɛɗɑɎɜɌɗɨəɧɡ ɛɚɜɌɒɑəɔɕ ɗɑɏɚɣəɚɕ ɞɖɌəɔ əɌ ȸȽȶȾ, ɖɚɞɚɜɧɑ ɛɜɚɫɎɗɫɗɔɝɨ Ɏɑɜɞɔ-

ɖɌɗɨəɧɘɔ Ȯ-ɗɔəɔɫɘɔ ɔ ɖɚəɝɚɗɔɐɌɢɔɫɘɔ ɛɜɔ ɟɗɨɞɜɌɓɎɟɖɚɎɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ. Ɍ - ȻɚɗɔɝɑɏɘɑəɞɌɜəɚɑ ɔəɞɑɜɝɞɔ-

ɢɔɌɗɨəɚɑ ɛɚɜɌɒɑəɔɑ ɚɍɚɔɡ ɗɑɏɖɔɡ ɛɚ ɞɔɛɟ çɘɌɞɚɎɚɏɚ ɝɞɑɖɗɌè ɟ ɛɌɢɔɑəɞɖɔ 64 ɗɑɞ. ɍ - ȺɣɌɏɔ ɔəɠɔɗɨɞɜɌɢɔɔ ɛɚ 

ɞɔɛɟ çɘɌɞɚɎɚɏɚ ɝɞɑɖɗɌè ɝ ɩɗɑɘɑəɞɌɘɔ ɌɗɨɎɑɚɗɫɜəɚɕ ɖɚəɝɚɗɔɐɌɢɔɔ, ɛɜɑɔɘɟɥɑɝɞɎɑəəɚ Ɏ ɝɟɍɛɗɑɎɜɌɗɨəɧɡ ɚɞɐɑ-

ɗɌɡ ɚɍɚɔɡ ɗɑɏɖɔɡ  ɟ ɛɌɢɔɑəɞɖɔ 60 ɗɑɞ.   

Fig. 7.   Chest ȽT, axial planes. 

Vivid demonstration of subpleural lung tissue lesions on C T, which were manifested by vertical B -lines and conso l-

idations during ultrasound examination.  a -  multiple areas of ground glass of the patient 64 years old. b - mult i-

ple areas of ground glass with the consolidation zones, mainly in the subpleural region s of both lungs of the p a-

tient 60 years old.  
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Ȯ-ɗɔəɔɔ ɞɚɗɨɖɚ Ɏ ɚɐəɚɘ ɔɗɔ 2-ɡ ɓɚəɌɡ ɝɖɌəɔɜɚ-

ɎɌəɔɫ, ɣɞɚ əɑ ɖɚɜɜɑɗɔɜɚɎɌɗɚ ɝ ɖɗɔəɔɖɚ-

ɗɌɍɚɜɌɞɚɜəɧɘɔ ɐɌəəɧɘɔ, ɝɚɝɞɚɫəɔɑɘ ɛɌɢɔɑəɞɌ 

ɔ ɜɑɓɟɗɨɞɌɞɌɘɔ ȸȽȶȾ (ɜɔɝ. 8). ȳəɌɣɔɞɑɗɨəɧɑ 

ɛɜɑɛɫɞɝɞɎɔɫ ɐɗɫ ɟɗɨɞɜɌɓɎɟɖɚɎɚɕ ɎɔɓɟɌɗɔɓɌɢɔɔ 

ɝɚɓɐɌɎɌɗɔ ɖɚɝɞəɧɑ ɝɞɜɟɖɞɟɜɧ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ ð 

ɖɗɪɣɔɢɌ ɔ ɜɑɍɜɌ, ɚɝɚɍɑəəɚ, ɗɚɛɌɞɖɌ, ɖɚɞɚɜɌɫ 

ɩɖɜɌəɔɜɚɎɌɗɌ ɍɚɗɨɤɟɪ ɛɗɚɥɌɐɨ ɛɚ ɓɌɐəɑɕ ɛɚ-

Ɏɑɜɡəɚɝɞɔ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ. 

Ⱥɍɝɟɒɐɑəɔɑ.  

Ȯ ɛɑɜɔɚɐɔɣɑɝɖɚɕ ɗɔɞɑɜɌɞɟɜɑ əɑɘɌɗɚ ɝɚ-

ɚɍɥɑəɔɕ ɟɝɛɑɤəɚɏɚ ɛɜɔɘɑəɑəɔɫ ɟɗɨɞɜɌɓɎɟɖɚ-

Ɏɚɏɚ ɔɝɝɗɑɐɚɎəɔɫ Ɏ ɐɔɌɏəɚɝɞɔɖɑ ɛəɑɎɘɚəɔɕ [13 

- 16]. Ȼɚ ɐɌəəɧɘ ɘɑɞɌ-ɌəɌɗɔɓɌ Orso D. ɔ ɝɚɌɎɞ. 

[14] ɛɜɔ ɛɜɔɘɑəɑəɔɔ ɟɗɨɞɜɌɓɎɟɖɚɎɚɏɚ ɔɝɝɗɑɐɚ-

ɎɌəɔɫ ɗɑɏɖɔɡ ɟ 5108 ɛɌɢɔɑəɞɚɎ ɝ ɛəɑɎɘɚəɔɑɕ 

ɚɍɥɌɫ ɞɚɣəɚɝɞɨ, ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ɔ ɝɛɑɢɔɠɔɣ-

əɚɝɞɨ ɘɑɞɚɐɌ ɝɚɝɞɌɎɗɫɑɞ 97%, 92% ɔ 93% ɝɚɚɞ-

ɎɑɞɝɞɎɑəəɚ. ȻɚɫɎɔɗɔɝɨ ɝɚɚɍɥɑəɔɫ ɚ ɛɜɔɘɑəɑ-

əɔɔ ɟɗɨɞɜɌɓɎɟɖɚɎɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ Ɏ ɐɔɌɏəɚ-

ɝɞɔɖɑ ɛɌɞɚɗɚɏɔɔ ɗɑɏɖɔɡ ɛɜɔ COVID-19. Poggiali 

E. ɔ ɝɚɌɎɞ. [15] ɚɞɘɑɞɔɗɔ, ɣɞɚ ɚɐəɔɘ ɔɓ ɚɝəɚɎ-

əɧɡ ɛɜɑɔɘɟɥɑɝɞɎ ɟɗɨɞɜɌɓɎɟɖɚɎɚɏɚ ɘɑɞɚɐɌ Ɏ 

ɜɌəəɑɕ ɐɔɌɏəɚɝɞɔɖɑ COVID-19 ɫɎɗɫɑɞɝɫ Ɏɚɓ-

ɘɚɒəɚɝɞɨ ɛɜɚɎɑɐɑəɔɫ ɔɝɝɗɑɐɚɎɌəɔɫ ɟ ɖɜɚɎɌɞɔ 

ɛɌɢɔɑəɞɌ. Ȯ ɟɝɗɚɎɔɫɡ ɖɌɜɌəɞɔəɌ ɚɞ ɝɛɑɢɔɌɗɔ-

ɝɞɌ ɟɗɨɞɜɌɓɎɟɖɚɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɞɜɑɍɟɑɞɝɫ ɝɚ-

ɍɗɪɐɑəɔɫ ɛɜɚɢɑɐɟɜɧ ɗɔɣəɚɕ ɍɑɓɚɛɌɝəɚɝɞɔ ɛɜɔ 

ɛɜɚɎɑɐɑəɔɔ ɔɝɝɗɑɐɚɎɌəɔɫ, Ɍ ɞɌɖɒɑ ɍɑɓɚɛɌɝəɚɏɚ 

ɔɝɛɚɗɨɓɚɎɌəɔɫ ɟɗɨɞɜɌɓɎɟɖɚɎɚɏɚ ɚɍɚɜɟɐɚɎɌəɔɫ,  

 

ɐɗɫ ɛɜɑɐɚɞɎɜɌɥɑəɔɫ ɛɑɜɑəɚɝɌ ɔəɠɑɖɢɔɔ 

ɟɗɨɞɜɌɓɎɟɖɚɎɧɘ ɚɍɚɜɟɐɚɎɌəɔɑɘ. ȿɣɔɞɧɎɌɫ ɩɞɚ 

ɚɍɝɞɚɫɞɑɗɨɝɞɎɚ, ɝɚɞɜɟɐəɔɖɌɘɔ ɖɌɠɑɐɜɧ ɟɗɨɞɜɌ-

ɓɎɟɖɚɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ ȾɌɤɖɑəɞɝɖɚɏɚ ɔəɝɞɔɞɟɞɌ 

ɟɝɚɎɑɜɤɑəɝɞɎɚɎɌəɔɫ ɎɜɌɣɑɕ ɜɌɓɜɌɍɚɞɌəɧ ɔ ɔɓ-

ɐɌəɧ ɘɑɞɚɐɔɣɑɝɖɔɑ ɜɑɖɚɘɑəɐɌɢɔɔ ɛɚ ɍɑɓɚɛɌɝ-

əɚɘɟ ɛɜɚɎɑɐɑəɔɪ ɟɗɨɞɜɌɓɎɟɖɚɎɧɡ ɔɝɝɗɑɐɚɎɌəɔɕ 

ɔ ɚɍɑɓɓɌɜɌɒɔɎɌəɔɪ ɟɗɨɞɜɌɓɎɟɖɚɎɧɡ ɚɍɚɜɟɐɚɎɌ-

əɔɕ, Ɍ ɞɌɖɒɑ ɛɚ ɞɑɡəɚɗɚɏɔɔ ɟɗɨɞɜɌɓɎɟɖɚɎɚɏɚ 

ɔɝɝɗɑɐɚɎɌəɔɫ ɗɑɏɖɔɡ Ɏ ɟɝɗɚɎɔɫɡ ɛɌəɐɑɘɔɔ 

COVID -19 [17, 18]. ȳɌ ɖɚɜɚɞɖɔɕ ɝɜɚɖ ɛɚ 18-

ɣɌɝɚɎɚɕ ɟɣɑɍəɚɕ ɛɜɚɏɜɌɘɘɑ ɍɚɗɑɑ 200 ɝɛɑɢɔɌ-

ɗɔɝɞɚɎ ɟɗɨɞɜɌɓɎɟɖɚɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɍɧɗɔ ɚɍɟ-

ɣɑəɧ ɔ ɚɍɑɝɛɑɣɑəɧ ɘɌɞɑɜɔɌɗɌɘɔ ɛɚ ɞɑɡəɚɗɚɏɔɔ 

ɔɝɝɗɑɐɚɎɌəɔɫ ɗɑɏɖɔɡ, ɣɞɚ ɛɚɓɎɚɗɔɗɚ ɛɚɎɧɝɔɞɨ 

ɖɌɣɑɝɞɎɚ ɚɖɌɓɌəɔɫ ɘɑɐɔɢɔəɝɖɔɡ ɟɝɗɟɏ Ɏ ɝɛɑɢɔ-

ɌɗɔɓɔɜɚɎɌəəɧɡ ɟɣɜɑɒɐɑəɔɫɡ ɛɚ ɍɚɜɨɍɑ ɝ 

COVID -19.  

ȺɝəɚɎəɧɘ ɟɗɨɞɜɌɓɎɟɖɚɎɧɘ ɛɜɔɓəɌɖɚɘ 

ɛəɑɎɘɚəɔɔ COVID-19 ɫɎɗɫɑɞɝɫ ɔəɞɑɜɝɞɔɢɔɌɗɨ-

əɧɕ ɝɔəɐɜɚɘ, ɖɚɞɚɜɧɕ ɛɜɑɐɝɞɌɎɗɑə ɎɑɜɞɔɖɌɗɨ-

əɧɘɔ ɏɔɛɑɜɩɡɚɏɑəəɧɘɔ ɌɜɞɑɠɌɖɞɌɘɔ, ɚɞɡɚɐɫ-

ɥɔɘɔ ɚɞ ɛɗɑɎɜɌɗɨəɚɕ ɗɔəɔɔ, ɚɛɔɝɌəəɧɘɔ Ɏ ɗɔ-

ɞɑɜɌɞɟɜɑ ɖɌɖ B-ɗɔəɔɔ [15, 16]. ȹɌɗɔɣɔɑ ɔ ɜɌɝ-

ɛɜɚɝɞɜɌəɑəɔɑ ɠɚɖɌɗɨəɧɡ B-ɗɔəɔɕ ɛɚ əɑɝɖɚɗɨ-

ɖɔɘ ɓɚəɌɘ (əɑ ɍɚɗɑɑ 4-ɡ ɓɚə, ɚɞ 5 ɐɚ 8 ɓɚə, ɚɞ 9 

ɐɚ 12 ɓɚə ɝɖɌəɔɜɚɎɌəɔɫ) ɖɚɜɜɑɗɔɜɚɎɌɗɚ ɝ ɐɌə-

əɧɘɔ ɞɫɒɑɝɞɔ ɞɑɣɑəɔɫ ɛəɑɎɘɚəɔɔ ɟ ɛɌɢɔɑəɞɚɎ 

ɝ COVID-19. ȴɝɣɑɓəɚɎɑəɔɑ ɛɜɔɓəɌɖɌ Ɏɑɜɞɔ-

ɖɌɗɨəɧɡ Ȯ-ɗɔəɔɕ ɔ ɛɚɫɎɗɑəɔɑ ɏɚɜɔɓɚəɞɌɗɨəɧɡ 

 

ȼɔɝ. 8 Ɍ (Fig. 8 Ɍ) 

 

ȼɔɝ. 8 ɍ (Fig. 8 b) 

ȼɔɝ. 8.    ȸȽȶȾ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɛɚɗɚɝɞɔ, ɌɖɝɔɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ. 

ȹɌɏɗɫɐəɌɫ ɐɑɘɚəɝɞɜɌɢɔɫ ɔɓɘɑəɑəɔɕ Ɏ Ɏɔɐɑ çɘɌɞɚɎɚɏɚ ɝɞɑɖɗɌè ɔ ɖɚəɝɚɗɔɐɌɢɔɕ əɌ ȸȽȶȾ, ɖɚɞɚɜɧɑ əɑ ɍɧɗɔ 

ɐɔɌɏəɚɝɞɔɜɚɎɌəɧ ɛɜɔ ɟɗɨɞɜɌɓɎɟɖɚɎɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɗɑɏɖɔɡ ɔɓ-ɓɌ ɏɗɟɍɚɖɚɏɚ ɜɌɝɛɚɗɚɒɑəɔɫ ɚɣɌɏɚɎ ɔ ɩɖɜɌəɔ-

ɜɚɎɌəɔɑɘ ɗɚɛɌɞɖɚɕ. Ɍ - Ȱɔɠɠɟɓəɧɑ ɔəɞɑɜɝɞɔɢɔɌɗɨəɧɑ ɔɓɘɑəɑəɔɫ ɚɍɚɔɡ ɗɑɏɖɔɡ ɝ əɌɗɔɣɔɑɘ ɘəɚɒɑɝɞɎɑəəɧɡ 

ɟɣɌɝɞɖɚɎ ɛɚɎɧɤɑəɔɫ ɛɗɚɞəɚɝɞɔ ɛɚ ɞɔɛɟ çɘɌɞɚɎɚɏɚ ɝɞɑɖɗɌè ɟ ɛɌɢɔɑəɞɌ 41 ɏɚɐɌ. ɍ -  ȳɚəɧ ɖɚəɝɚɗɔɐɌɢɔɔ Ɏɝɟɍ-

ɛɗɑɎɜɌɗɨəɧɡ ɚɞɐɑɗɌɡ ɟ ɛɌɢɔɑəɞɖɔ 60 ɗɑɞ. .   

Fig. 8.   Chest  ȽT, axial  planes . 

A clear demonstration of changes in the form of òground glassó and consolidations on MSCT, which were not diag-

nosed by ultrasound examination of the lungs due to the dee p location of the foci  and shielding with a scapula. a - 

multiple areas of ground glass of the patient 41 years old.  b - consolidation zones in the subpleural regions are 

defined of the patient 60 years old .  
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Ȭ-ɗɔəɔɕ ɟɖɌɓɧɎɌɗɚ əɌ ɛɚɝɞɑɛɑəəɚɑ ɝəɔɒɑəɔɑ 

ɎɚɝɛɌɗɔɞɑɗɨəɚɏɚ ɛɜɚɢɑɝɝɌ ɔ ɎɚɝɝɞɌəɚɎɗɑəɔɫ 

Ɏɚɓɐɟɤəɚɝɞɔ ɗɑɏɖɚɏɚ. ȬəɌɗɔɓ ɗɚɒəɚɚɞɜɔɢɌɞɑɗɨ-

əɧɡ ɐɌəəɧɡ ɟɗɨɞɜɌɓɎɟɖɚɎɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ Ɏ 

ɏɜɟɛɛɑ ɛɌɢɔɑəɞɚɎ ɝɚ ɝɜɑɐəɑɕ ɞɫɒɑɝɞɨɪ ɓɌɍɚɗɑ-

ɎɌəɔɫ ɛɚɖɌɓɌɗ, ɣɞɚ ɚɣɌɏɔ çɘɌɞɚɎɚɏɚ ɝɞɑɖɗɌè ɔɗɔ 

ɖɚəɝɚɗɔɐɌɢɔɕ əɌɡɚɐɔɗɔɝɨ ɗɔɍɚ Ɏ ɏɗɟɍɚɖɔɡ ɛɜɔ-

ɖɚɜəɑɎɧɡ ɚɞɐɑɗɌɡ, ɗɔɍɚ ɚɍɗɌɝɞɨ ɛɚɜɌɒɑəɔɫ 

ɩɖɜɌəɔɜɚɎɌɗɌɝɨ ɗɚɛɌɞɖɌɘɔ ɔ ɜɑɍɜɌɘɔ. ȿɗɨɞɜɌ-

ɓɎɟɖɚɎɚɘɟ çɎɓɚɜɟè ɐɚɝɞɟɛəɧ ɍɧɗɔ ɗɔɤɨ ɖɚəɝɚ-

ɗɔɐɌɢɔɔ Ɏ ɝɟɍɛɗɑɎɜɌɗɨəɚɕ ɚɍɗɌɝɞɔ, ɛɗɑɎɜɌɗɨ-

əɧɑ ɟɞɚɗɥɑəɔɫ ɔ Ɏɧɛɚɞɧ.  ȺɝəɚɎəɧɘ ɛɜɔɓəɌ-

ɖɌɘ ɔəɞɑɜɝɞɔɢɔɌɗɨəɚɕ ɛəɑɎɘɚəɔɔ ɫɎɗɫɗɚɝɨ 

əɌɗɔɣɔɑ Ȯ-ɗɔəɔɕ. ȹɑɚɍɡɚɐɔɘɚ ɔɘɑɞɨ Ɏ Ɏɔɐɟ, ɣɞɚ 

ɩɞɔ ɌɜɞɑɠɌɖɞɧ ɟɗɨɞɜɌɓɎɟɖɚɎɚɏɚ ɔɓɚɍɜɌɒɑəɔɫ 

ɘɚɏɟɞ ɍɧɞɨ ɚɍɟɝɗɚɎɗɑəɧ ɖɌɜɐɔɚɏɑəəɧɘ ɚɞɑɖɚɘ, 

ɡɜɚəɔɣɑɝɖɔɘɔ ɠɔɍɜɚɓəɧɘɔ ɓɌɍɚɗɑɎɌəɔɫɘɔ ɗɑɏ-

ɖɔɡ ɔ ɚɝɞɜɧɘ ɜɑɝɛɔɜɌɞɚɜəɧɘ ɐɔɝɞɜɑɝɝ-

ɝɔəɐɜɚɘɚɘ [16].  

ȳɌɖɗɪɣɑəɔɑ. 

ȿɗɨɞɜɌɓɎɟɖɚɎɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɫɎɗɫɑɞɝɫ 

ɚɐəɔɘ ɔɓ ɐɚɝɞɟɛəɧɡ ɝɖɜɔəɔəɏɚɎɧɡ ɘɑɞɚɐɚɎ Ɏ 

ɚɢɑəɖɑ Ɏɚɓɐɟɤəɚɝɞɔ ɝɟɍɛɗɑɎɜɌɗɨəɧɡ ɚɍɗɌɝɞɑɕ 

ɗɑɏɖɔɡ ɛɜɔ ɛəɑɎɘɚəɔɔ, ɚɍɟɝɗɚɎɗɑəəɚɕ SARS-

CoV-2 ɔ ɘɚɒɑɞ ɍɧɞɨ ɤɔɜɑ ɔɝɛɚɗɨɓɚɎɌəɚ Ɏ ɖɗɔ-

əɔɣɑɝɖɚɕ ɛɜɌɖɞɔɖɑ Ɏ ɖɌɣɑɝɞɎɑ ɘɑɞɚɐɌ ɘɚəɔɞɚ-

ɜɔəɏɌ ɓɌ ɞɑɣɑəɔɑɘ ɓɌɍɚɗɑɎɌəɔɫ.   

ȴɝɞɚɣəɔɖ ɠɔəɌəɝɔɜɚɎɌəɔɫ ɔ  ɖɚəɠɗɔɖɞ 

ɔəɞɑɜɑɝɚɎ. 

ȬɎɞɚɜɧ ɐɌəəɚɕ ɝɞɌɞɨɔ ɛɚɐɞɎɑɜɐɔɗɔ ɚɞɝɟɞ-

ɝɞɎɔɑ ɠɔəɌəɝɚɎɚɕ ɛɚɐɐɑɜɒɖɔ ɔɝɝɗɑɐɚɎɌəɔɫ ɔ 

ɖɚəɠɗɔɖɞɌ ɔəɞɑɜɑɝɚɎ, ɚ ɖɚɞɚɜɧɡ əɑɚɍɡɚɐɔɘɚ 

ɝɚɚɍɥɔɞɨ.
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ȰȴȹȬȸȴȶȬ ȴȳȸȱȹȱȹȴȵ Ȯ ȺȽȾȼȺȸ ȻȱȼȴȺȰȱ ȴ ȺȾȰȬȷȱȹȹɇȱ ȼȱȳȿȷɈȾȬȾɇ 

ȶȾ ȷȱȯȶȴɁ ȿ ȻȬɂȴȱȹȾȺȮ, ȻȱȼȱȹȱȽɄȴɁ COVID-19 ȻȹȱȮȸȺȹȴɊ 

 

ȭɑɗɨɖɔəɐ ȸ.ȭ.1, ȯɌɘɌə Ƚ.Ȭ.1, ȽɞɟɖɌɗɚɎɌ Ⱥ.Ȯ.1, ȾɑɜəɚɎɚɕ Ƚ.ȶ.1,2 

 
ɜɚɐɑɘɚəɝɞɜɔɜɚɎɌɞɨ ɔɓɘɑəɑəɔɫ ȶȾ-ɖɌɜɞɔəɧ ɗɑɏɖɔɡ ɛɜɔ ɐɔəɌɘɔɣɑɝɖɚɘ əɌɍɗɪ-

ɐɑəɔɔ ɛɌɢɔɑəɞɚɎ ɝ Ɏɔɜɟɝəɚɕ COVID-19 ɛəɑɎɘɚəɔɑɕ ɞɫɒɑɗɚɏɚ ɞɑɣɑəɔɫ Ɏ 

ɚɝɞɜɚɘ ɛɑɜɔɚɐɑ ɔ ɣɑɜɑɓ 6 ɘɑɝɫɢɑɎ ɛɚɝɗɑ ɎɧɓɐɚɜɚɎɗɑəɔɫ.  

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. ȻɜɑɐɝɞɌɎɗɫɑɞɝɫ ɖɗɔəɔɣɑɝɖɔɕ ɚɛɧɞ ɐɔəɌɘɔɣɑɝɖɚɏɚ 

əɌɍɗɪɐɑəɔɫ ɐɎɟɡ ɛɌɢɔɑəɞɚɎ ɝ ɐɎɟɝɞɚɜɚəəɑɕ ɛɚɗɔɝɑɏɘɑəɞɌɜəɚɕ Ɏɔɜɟɝəɚɕ COVID-19 

ɛəɑɎɘɚəɔɑɕ ɞɫɒɑɗɚɏɚ ɞɑɣɑəɔɫ, ɝ ɛɚɘɚɥɨɪ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ (ȶȾ) ɗɑɏɖɔɡ Ɏ 

ɚɝɞɜɚɘ ɛɑɜɔɚɐɑ ɔ ɣɑɜɑɓ 6 ɘɑɝɫɢɑɎ ɛɚɝɗɑ ɎɧɓɐɚɜɚɎɗɑəɔɫ. ȻɜɚɎɑɐɑə ɌəɌɗɔɓ ɝɑɜɔɔ ɖɚɘ-

ɛɨɪɞɑɜəɧɡ ɞɚɘɚɏɜɌɘɘ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ Ɏ ɐɔəɌɘɔɖɑ.  ȶȾ ɎɧɛɚɗəɫɗɌɝɨ ɛɚ əɔɓɖɚ-

ɐɚɓɚɎɚɘɟ ɛɜɚɞɚɖɚɗɟ əɌ ɞɚɘɚɏɜɌɠɑ Toshiba Aquilion ONE. ȽɟɘɘɌɜəɌɫ ɗɟɣɑɎɌɫ əɌɏɜɟɓɖɌ 

əɌ ɖɌɒɐɚɏɚ ɛɌɢɔɑəɞɌ ɝɚɝɞɌɎɔɗɌ əɑ ɍɚɗɑɑ 6,2 ɘȳɎ, Ɏ ɝɜɑɐəɑɘ ɛɚ 1,5-1,6 ɘȳɎ əɌ ɚɐəɚ ɔɝ-

ɝɗɑɐɚɎɌəɔɑ. 

ȼɑɓɟɗɨɞɌɞɧ. Ȯ ɛɜɑɐɝɞɌɎɗɑəəɧɡ ɖɗɔəɔɣɑɝɖɔɡ ɛɜɔɘɑɜɌɡ ɛɜɚɐɑɘɚəɝɞɜɔɜɚɎɌəɧ 

Ɏɚɓɘɚɒəɚɝɞɔ ɘɚəɔɞɚɜɔəɏɌ ɛɚɖɌɓɌɞɑɗɑɕ ȶȾ ɗɑɏɖɔɡ ɐɗɫ ɜɑɤɑəɔɫ ɎɚɛɜɚɝɌ ɚ Ɏɧɍɚɜɑ ɞɑɜɌ-

ɛɔɔ Ɏ ɚɝɞɜɚɘ ɛɑɜɔɚɐɑ, Ɍ ɞɌɖɒɑ ɚɢɑəɖɔ ɚɞɐɌɗɑəəɧɡ ɛɚɝɗɑɐɝɞɎɔɕ ɣɑɜɑɓ 6 ɘɑɝɫɢɑɎ ɛɚɝɗɑ 

ɎɧɓɐɚɜɚɎɗɑəɔɫ. ȴɓɟɣɑəɌ ɐɔəɌɘɔɖɌ ȶȾ-ɛɌɞɞɑɜəɚɎ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɝɞɌɐɔɔ ɞɑɣɑəɔɫ ɔ 

ɜɑɓɟɗɨɞɌɞɚɎ ɗɑɣɑəɔɫ Ɏɔɜɟɝəɚɕ ɛəɑɎɘɚəɔɔ. ȻɚɖɌɓɌəɧ ɜɌɓɗɔɣɔɫ ɔɝɡɚɐɚɎ ɟ ɛɌɢɔɑəɞɚɎ ɝɚ 

ɝɡɚɒɔɘ ɞɑɣɑəɔɑɘ ɍɚɗɑɓəɔ ɝɛɟɝɞɫ ɛɚɗɏɚɐɌ ɛɚɝɗɑ ɛɜɔɘɑəɫɑɘɚɕ ɚɐəɚɞɔɛəɚɕ ɞɌɖɞɔɖɔ ɗɑ-

ɣɑəɔɫ. 

ȳɌɖɗɪɣɑəɔɑ. Ȯ ɜɌɍɚɞɑ ɛɚɖɌɓɌəɚ, ɣɞɚ ȶȾ-ɐɔɌɏəɚɝɞɔɖɌ ɛɜɔ ɖɚɜɚəɌɎɔɜɟɝəɚɕ ɔə-

ɠɑɖɢɔɔ ɛɚɘɚɏɌɑɞ əɑ ɞɚɗɨɖɚ Ɏ ɛɚɝɞɌəɚɎɖɑ ɞɚɣəɚɏɚ ɐɔɌɏəɚɓɌ, əɚ ɔ əɑɚɍɡɚɐɔɘɌ Ɏ ɐɔəɌɘɔ-

ɖɑ ɐɗɫ ɘɚəɔɞɚɜɔɜɚɎɌəɔɫ ɞɑɣɑəɔɫ ɍɚɗɑɓəɔ ɔ ɚɢɑəɖɔ ɚɝɞɌɞɚɣəɧɡ ɔɓɘɑəɑəɔɕ ɛɚɝɗɑ ɛɑɜɑ-

əɑɝɑəəɚɕ Ɏɔɜɟɝəɚɕ ɛəɑɎɘɚəɔɔ.   

 

ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: COVID -19, ɖɚɜɚəɌɎɔɜɟɝəɌɫ ɔəɠɑɖɢɔɫ, ɔəɞɑɜɝɞɔɢɔɌɗɨəɌɫ ɔə-

ɠɔɗɨɞɜɌɢɔɫ, ɎɔɜɟɝəɌɫ ɛəɑɎɘɚəɔɫ, çɘɌɞɚɎɚɑ ɝɞɑɖɗɚè, ɖɚəɝɚɗɔɐɌɢɔɫ, çɍɟɗɧɒəɌɫ ɘɚɝɞɚ-

ɎɌɫè, ɜɑɞɔɖɟɗɫɜəɧɑ ɔɓɘɑəɑəɔɫ, ȶȾ ɗɑɏɖɔɡ Ɏ ɐɔəɌɘɔɖɑ. 

 

ȶɚəɞɌɖɞəɧɕ ɌɎɞɚɜ: ȯɌɘɌə Ƚ.Ȭ. e-mail: svgaman@yandex.ru  

 

Ȱɗɫ ɢɔɞɔɜɚɎɌəɔɫ: ȭɑɗɨɖɔəɐ ȸ.ȭ., ȯɌɘɌə Ƚ.Ȭ., ȽɞɟɖɌɗɚɎɌ Ⱥ.Ȯ., ȾɑɜəɚɎɚɕ Ƚ.ȶ. Ȱɔ-

əɌɘɔɖɌ ɔɓɘɑəɑəɔɕ Ɏ ɚɝɞɜɚɘ ɛɑɜɔɚɐɑ ɔ ɚɞɐɌɗɑəəɧɑ ɜɑɓɟɗɨɞɌɞɧ ȶȾ ɗɑɏɖɔɡ ɟ ɛɌɢɔɑə-

ɞɚɎ, ɛɑɜɑəɑɝɤɔɡ COVID-19 ɛəɑɎɘɚəɔɪ. REJR 2020; 10( 4):47-59 . DOI:10.21569/2222 -7415 -

2020 -10-4-47-59 .  

 
ȽɞɌɞɨɫ ɛɚɗɟɣɑəɌ: 21.11.20  ȽɞɌɞɨɫ ɛɜɔəɫɞɌ:  02.12.20 

 

 

DYNAMICS OF CHANGES IN THE ACUTE PERIOD AND LONG-TERM RESULTS OF 

CHEST CT IN PATIENTS WITH COVID-19 PNEUMONIA 

 

Belkind M.A. 1, Gaman S. A.1, Stukalova O.V. 1, Ternovoy S.K.1,2 

 
o demonstrate chest CT changes during the dynamic o bservation of patients with 

severe viral COVID -19 pneumonia in the acute period and 6 months after reco very.  

Materials and methods. We present a clinical experience and follow -up of two p a-

tients with severe bilateral viral COVID -19 pneumonia, using chest c omputed tomography 

(CT) in the acute period and 6 months after recovery. Series of chest computer tomograms 

were analyzed in dynamics. CT was performed using a low -dose protocol on a Toshiba A q-

uilion ONE tomograph. Total p atient radiation dose was less tha n 6.2 mSv, with an average 
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of 1.5 -1.6 mSv per study.  

Results. The ability of monitoring of chest CT indicators is demonstrated for making  

the choice of therapy in the acute period, as well as to assess the long -term consequences 6 

months after recovery. T he dynamic of CT patterns was studied depending on the stage of 

the course and results of treatment of viral pneumonia. Differences of outcomes are shown 

on patients with a similar clinical course of the disease six months after the same type of 

treatment.  

Conclusion. CT diagnostics for coronavirus infection helps not only in making an 

accurate diagnosis, but is also necessary in dynamic for monitoring the clinical  course and 

evaluating residual changes after viral pneumonia.  

  

 Keywords: COVID -19, Coronav irus infection, Interstitial infiltration, Viral pneum o-

nia, Ground -Glass Opacity, Consolidation, Crazy -Paving Pattern, Reticular Pattern CT of the 

lungs.  
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ɝɑɜɑɐɔəɑ əɚɫɍɜɫ 2020 əɚɎɌɫ ɖɚɜɚəɌ-

ɎɔɜɟɝəɌɫ ɔəɠɑɖɢɔɫ COVID-19 (SARS -

CoV-2) ɐɔɌɏəɚɝɞɔɜɚɎɌəɌ Ɏ ɘɔɜɑ ɟɒɑ 

ɍɚɗɑɑ ɣɑɘ ɟ 55 ɘɗə. ɣɑɗɚɎɑɖ, 1,3 ɘɗə. 

ɔɓ əɔɡ ɟɘɑɜɗɔ [1]. 

ȹɑɝɘɚɞɜɫ əɌ ɞɚ, ɣɞɚ ɝ əɌɣɌɗɌ ɛɌəɐɑɘɔɔ 

ɛɜɚɤɑɗ ɛɚɣɞɔ ɏɚɐ, ɩɠɠɑɖɞɔɎəɚɏɚ ɩɞɔɚɞɜɚɛəɚɏɚ 

ɗɑɣɑəɔɫ COVID-19 əɑɞ, Ɍ ɞɑɜɌɛɔɫ ɝɎɚɐɔɞɝɫ ɖ 

ɛɜɔɘɑəɑəɔɪ ɗɑɖɌɜɝɞɎɑəəɧɡ ɛɜɑɛɌɜɌɞɚɎ ɛɌɞɚ-

ɏɑəɑɞɔɣɑɝɖɚɕ ɔ ɝɔɘɛɞɚɘɌɞɔɣɑɝɖɚɕ əɌɛɜɌɎɗɑə-

əɚɝɞɔ. ȽɟɥɑɝɞɎɑəəɚɑ ɓəɌɣɑəɔɑ ɔɘɑɪɞ ɘɑɞɚɐɧ 

ɜɑɝɛɔɜɌɞɚɜəɚɕ ɛɚɐɐɑɜɒɖɔ [2]. 

ȶɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ ɔɘɑɑɞ ɎɌɒ-

əɑɕɤɑɑ ɓəɌɣɑəɔɑ ɝɜɑɐɔ ɘɑɞɚɐɚɎ ɔəɝɞɜɟɘɑə-

ɞɌɗɨəɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɛɜɔ ɖɚɜɚəɌɎɔɜɟɝəɚɕ ɔə-

ɠɑɖɢɔɔ [3 - 6]. ȿ 30-35% ɓɌɍɚɗɑɎɤɔɡ ɛɜɔ ȶȾ 

ɎɧɫɎɗɫɪɞɝɫ ɡɌɜɌɖɞɑɜəɧɑ ɐɗɫ Ɏɔɜɟɝəɚɕ ɛəɑɎ-

ɘɚəɔɔ ɔɓɘɑəɑəɔɫ, ɟ 10-15% ɜɌɓɎɔɎɌɪɞɝɫ ɞɫɒɑ-

ɗɧɑ ɠɚɜɘɧ ɝ ɚɍɦɑɘɚɘ ɛɚɜɌɒɑəɔɫ ɗɑɏɖɔɡ, ɛɜɑ-

ɎɧɤɌɪɥɔɘ 50%. ɁɌɜɌɖɞɑɜ ɔ ɐɔəɌɘɔɖɌ ɔɓɘɑ-

əɑəɔɕ ɐɌəəɧɡ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ ɔɘɑ-

ɪɞ ɎɌɒəɚɑ ɓəɌɣɑəɔɑ Ɏ ɎɧɜɌɍɚɞɖɑ ɞɌɖɞɔɖɔ Ɏɑ-

ɐɑəɔɫ ɛɌɢɔɑəɞɚɎ [7, 8, 9]. ȭɚɗɨɤɚɕ ɔəɞɑɜɑɝ Ɏɧ-

ɓɧɎɌɪɞ ɚɞɐɌɗɑəəɧɑ ɛɚɝɗɑɐɝɞɎɔɫ COVID-19 Ɏ 

ɛɗɌəɑ ɎɧɜɌɒɑəəɚɝɞɔ ɛɚɝɞɎɚɝɛɌɗɔɞɑɗɨəɚɏɚ ɗɑ-

ɏɚɣəɚɏɚ ɠɔɍɜɚɓɌ, Ɍ ɞɌɖɒɑ ɛɚɗəɚɞɧ ɎɚɝɝɞɌəɚɎ-

ɗɑəɔɫ ɝɞɜɟɖɞɟɜɧ ɔ ɠɟəɖɢɔɔ ɗɑɏɖɔɡ. 

ȿɣɔɞɧɎɌɫ ɎɧɤɑɝɖɌɓɌəəɚɑ, ɛɜɑɐɝɞɌɎɗɫɑɘ 2 

ɖɗɔəɔɣɑɝɖɔɡ ɝɗɟɣɌɫ, ɐɑɘɚəɝɞɜɔɜɟɪɥɔɡ ɐɔəɌ-

ɘɔɖɟ ȶȾ-ɖɌɜɞɔəɧ ɟ ɛɌɢɔɑəɞɚɎ əɌ ɠɚəɑ ɞɫɒɑɗɚ-

ɏɚ ɞɑɣɑəɔɫ ɖɚɜɚəɌɎɔɜɟɝəɚɕ ɔəɠɑɖɢɔɔ ɣɑɜɑɓ 6 

ɘɑɝɫɢɑɎ ɛɚɝɗɑ ɎɧɓɐɚɜɚɎɗɑəɔɫ. 

ȶɗɔəɔɣɑɝɖɔɕ ɛɜɔɘɑɜ ʈ1.  

ȻɌɢɔɑəɞɖɌ ȭ., 60-ɞɔ ɗɑɞ, ɛɚɝɞɟɛɔɗɌ Ɏ 

ɀȯȭȿ çȹȸȴɂ ɖɌɜɐɔɚɗɚɏɔɔè (COVID-ɢɑəɞɜ) ɝ ɒɌ-

ɗɚɍɌɘɔ əɌ ɛɚɎɧɤɑəɔɑ ɞɑɘɛɑɜɌɞɟɜɧ ɐɚ 39,3ěȽ Ɏ 

ɞɑɣɑəɔɑ 5 ɐəɑɕ, ɖɌɤɑɗɨ, ɚɐɧɤɖɟ, əɑɡɎɌɞɖɟ Ɏɚɓ-

ɐɟɡɌ, ɍɚɗɨ Ɏ ɏɜɟɐɔ. ȽɚɛɟɞɝɞɎɟɪɥɔɑ ɓɌɍɚɗɑɎɌ-

əɔɫ: ɌɜɞɑɜɔɌɗɨəɌɫ ɏɔɛɑɜɞɑəɓɔɫ; ɟɓɗɚɎɚɕ ɓɚɍ, 

ɩɟɞɔɜɑɚɓ. 

Ȼɜɔ ɏɚɝɛɔɞɌɗɔɓɌɢɔɔ: ɝɚɝɞɚɫəɔɑ ɞɫɒɑɗɚɑ, 

ɃȰȰ ɐɚ 24/ɘɔə, əɌɝɧɥɑəɔɑ ɖɜɚɎɔ ɖɔɝɗɚɜɚɐɚɘ 

SpO2 92% əɌ Ɍɞɘɚɝɠɑɜəɚɘ Ɏɚɓɐɟɡɑ, 98% ð əɌ 

ɠɚəɑ ɔəɝɟɠɠɗɫɢɔɔ ɖɔɝɗɚɜɚɐɌ 5 ɗ/ɘɔə, ɞɑɘɛɑ-

ɜɌɞɟɜɌ ɞɑɗɌ 38,6ɚȽ, ɃȽȽ 96/ɘɔə. 

ȹɌ ȶȾ ɎɧɫɎɗɑəɌ ɞɫɒɑɗɌɫ ɝɞɑɛɑəɨ ɛɚɜɌɒɑ-

əɔɫ ɚɍɚɔɡ ɗɑɏɖɔɡ, ɛɜɚɫɎɗɫɪɥɌɫɝɫ ɐɎɟɝɞɚɜɚə-

əɑɕ ɔəɞɑɜɝɞɔɢɔɌɗɨəɚɕ ɔəɠɔɗɨɞɜɌɢɔɑɕ ɗɑɏɚɣəɚɕ 

ɛɌɜɑəɡɔɘɧ ɛɚ ɞɔɛɟ çɘɌɞɚɎɚɏɚ ɝɞɑɖɗɌè (ɎɧɝɚɖɌɫ 

Ɏɑɜɚɫɞəɚɝɞɨ COVID-19 ɛəɑɎɘɚəɔɔ) ɝɗɔɎəɚɏɚ ɡɌ-

ɜɌɖɞɑɜɌ, ɜɌɝɛɚɗɚɒɑəəɚɕ Ɏɚ Ɏɝɑɡ ɐɚɗɫɡ ɝɟɍɛɗɑɎ-

ɜɌɗɨəɚ ɔ ɛɑɜɔɎɌɝɖɟɗɫɜəɚ, ɝ əɌɗɔɣɔɑɘ ɜɑɞɔɖɟ-

ɗɫɜəɧɡ ɔɓɘɑəɑəɔɕ Ɏ Ɏɑɜɡəɑɕ ɐɚɗɑ ɛɜɌɎɚɏɚ ɗɑɏ-

ɖɚɏɚ ɔ Ɏ əɔɒəɔɡ ɐɚɗɫɡ ɚɍɚɔɡ ɗɑɏɖɔɡ. Ȼɜɚɢɑəɞ 

ɛɚɜɌɒɑəɔɫ ɗɑɏɚɣəɚɕ ɞɖɌəɔ ð 55 -60% (ȶȾ-3). 

ȻɜɚɝɎɑɞɧ ɞɜɌɡɑɔ ɔ ɖɜɟɛəɧɡ ɍɜɚəɡɚɎ ɝɎɚɍɚɐəɧ. 

ȶɚɜəɔ ɗɑɏɖɔɡ ɝɞɜɟɖɞɟɜəɧ. ȿɎɑɗɔɣɑəəɧɡ ɛɚɐ-

ɘɧɤɑɣəɧɡ, Ɏəɟɞɜɔɏɜɟɐəɧɡ ɗɔɘɠɚɟɓɗɚɎ əɑ 

ɚɛɜɑɐɑɗɫɑɞɝɫ.  Ȳɔɐɖɚɝɞɔ Ɏ ɛɗɑɎɜɌɗɨəɧɡ ɛɚɗɚ-

ɝɞɫɡ əɑ ɍɧɗɚ (ɜɔɝ. 1).  

ȽɚɏɗɌɝəɚ ɐɑɕɝɞɎɟɪɥɔɘ əɌ ɞɚɞ ɘɚɘɑəɞ 

Ɏɜɑɘɑəəɧɘ ɜɑɖɚɘɑəɐɌɢɔɫɘ ȸȳ ȼɀ, ɍɧɗɌ 

əɌɓəɌɣɑəɌ ɞɑɜɌɛɔɫ ɏɔɐɜɚɖɝɔɡɗɚɜɚɡɔəɚɘ Ɏ ɝɚɣɑ-

ɞɌəɔɔ ɝ Ɍɓɔɞɜɚɘɔɢɔəɚɘ, ɌəɞɔɖɚɌɏɟɗɫəɞɌɘɔ, 

ɘɟɖɚɗɔɞɔɖɌɘɔ ɔ ɚɘɑɛɜɌɓɚɗɚɘ. 

Ƚ 3-ɏɚ ɐəɫ ɏɚɝɛɔɞɌɗɔɓɌɢɔɔ əɌɜɚɝɗɌ ɐɧɡɌ-

ɞɑɗɨəɌɫ əɑɐɚɝɞɌɞɚɣəɚɝɞɨ: ɃȰȰ 28/ɘɔə, SpO2 

88 -90% əɌ Ɍɞɘɚɝɠɑɜəɚɘ Ɏɚɓɐɟɡɑ; ɝɚɡɜɌəɫɗɌɝɨ 

ɠɑɍɜɔɗɨəɌɫ ɗɔɡɚɜɌɐɖɌ ɐɚ 39,3ěȽ. Ȯ ɌəɌɗɔɓɌɡ 

ɖɜɚɎɔ ɓəɌɣɔɞɑɗɨəɚɑ ɛɚɎɧɤɑəɔɑ Ƚȼȭ ɐɚ 167 

ɘɏ/ɗ, ȷȰȯ ð 464 ȱɐ/ɗ, ȴȷ-6 ð 82 ɛɏ/ɘɗ, D-ɐɔɘɑɜ 

ð 890 əɏ/ɘɗ. 

ȶ 
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ȼɔɝ. 1 Ɍ (Fig. 1 Ɍ) 

 

ȼɔɝ. 1 ɍ (Fig. 1 b) 

 

ȼɔɝ. 1 Ɏ (Fig. 1 ɝ) 

 

ȼɔɝ. 1 ɏ (Fig. 1 d) 

 

ȼɔɝ. 1 ɐ (Fig. 1 ɑ) 

 

ȼɔɝ. 1 ɑ (Fig. 1 f) 

ȼɔɝ. 1.    ȶȾ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ ʈ1, Ɍ, ɍ, Ɏ ð ɌɖɝɔɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ, ɏ ð ɖɚɜɚəɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ,  ɐ, ɑ ð 

ɝɌɏɔɞɞɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ; ɗɑɏɚɣəɧɕ ɜɑɒɔɘ. 

ȻɌɢɔɑəɞɖɌ ȭ. Ȯɚ Ɏɝɑɡ ɝɑɏɘɑəɞɌɡ ɚɍɚɔɡ ɗɑɏɖɔɡ ɚɛɜɑɐɑɗɫɪɞɝɫ ɟɣɌɝɞɖɔ ɔəɞɑɜɝɞɔɢɔɌɗɨəɚɕ ɔəɠɔɗɨɞɜɌɢɔɔ ɛɚ 

ɞɔɛɟ çɘɌɞɚɎɚɏɚ ɝɞɑɖɗɌè (ɣɑɜəɧɑ ɝɞɜɑɗɖɔ) ɝɟɍɛɗɑɎɜɌɗɨəɚɕ ɔ ɛɑɜɔɎɌɝɖɟɗɫɜəɚɕ ɗɚɖɌɗɔɓɌɢɔɔ. Ȯ Ɏɑɜɡəɑɕ ɐɚɗɑ 

ɛɜɌɎɚɏɚ ɗɑɏɖɚɏɚ ɔ əɔɒəɔɡ ɐɚɗɫɡ ɚɍɚɔɡ ɗɑɏɖɔɡ Ɏɔɐəɧ ɝɟɍɛɗɑɎɜɌɗɨəɧɑ ɜɑɞɔɖɟɗɫɜəɧɑ ɔɓɘɑəɑəɔɫ (ɖɜɌɝəɧɑ 

ɝɞɜɑɗɖɔ). Ȼɜɚɢɑəɞ ɛɚɜɌɒɑəɔɫ ɗɑɏɚɣəɚɕ ɞɖɌəɔ ð 55 -60% (ȶȾ-3).  

Fig. 1.   Chest CT ʈ 1, a, b, c - axial view, d -  frontal view, e -  sagittal view; lung window.  

Patient B. On CT images determined areas of ground -glass opacities (black arrows ) located bilateral, multilobar, 

subpleural and perivascular. Subpleural reticular changes are visualized in the upper lobe of the right lung and 

lower parts of both lungs (red circles). The percentage of lung tissue damage is 55 -60% (CT -3). 
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ȼɔɝ. 2 Ɍ (Fig. 2 Ɍ) 

 

ȼɔɝ. 2 ɍ (Fig. 2 b) 

 

ȼɔɝ. 2 Ɏ (Fig. 2 ɝ) 

 

ȼɔɝ. 2 ɏ (Fig. 2 d) 

 

ȼɔɝ. 2 ɐ (Fig. 2 ɑ) 

 

ȼɔɝ. 2 ɑ (Fig. 2 f) 

ȼɔɝ. 2.   ȶȾ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ ʈ2, Ɍ, ɍ, Ɏ ð ɌɖɝɔɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ, ɏ ð ɖɚɜɚəɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ, ɐ, ɑ ð ɝɌ-

ɏɔɞɞɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ, ɗɑɏɚɣəɧɕ ɜɑɒɔɘ.  

ȻɌɢɔɑəɞɖɌ ȭ. ȺɞɜɔɢɌɞɑɗɨəɌɫ ɐɔəɌɘɔɖɌ Ɏ Ɏɔɐɑ ɟɎɑɗɔɣɑəɔɫ ɜɌɓɘɑɜɚɎ ɔ ɛɗɚɞəɚɝɞɔ, ɚɛɜɑɐɑɗɫɑɘɧɡ ɜɌəɑɑ 

ɟɣɌɝɞɖɚɎ ɔəɞɑɜɝɞɔɢɔɌɗɨəɚɕ ɔəɠɔɗɨɞɜɌɢɔɔ, ɝ əɌɗɔɣɔɑɘ ɟɛɗɚɞəɑəɔɫ ɘɑɒɐɚɗɨɖɚɎɚɏɚ ɔ ɎəɟɞɜɔɐɚɗɨɖɚɎɚɏɚ ɔə-

ɞɑɜɝɞɔɢɔɫ ɛɚ ɞɔɛɟ çɍɟɗɧɒəɚɕ ɘɚɝɞɚɎɚɕè (ɒɑɗɞɧɑ ɝɞɜɑɗɖɔ), Ɍ ɞɌɖɒɑ ɛɚɫɎɗɑəɔɫ əɚɎɧɡ ɓɚə çɘɌɞɚɎɚɏɚ ɝɞɑɖɗɌè 

(ɣɑɜəɧɑ ɝɞɜɑɗɖɔ) ɝ ɟɣɌɝɞɖɌɘɔ ɝɟɍɛɗɑɎɜɌɗɨəɚɕ ɖɚəɝɚɗɔɐɌɢɔɔ (ɓɑɗɑəɧɑ ɝɞɜɑɗɖɔ) ɔ ɚɍɤɔɜəɧɡ ɜɑɞɔɖɟɗɫɜəɧɡ 

ɔɓɘɑəɑəɔɕ (ɖɜɌɝəɧɑ ɝɞɜɑɗɖɔ). Ȼɜɚɢɑəɞ ɛɚɜɌɒɑəɔɫ ɗɑɏɚɣəɚɕ ɞɖɌəɔ ð 70% (ȶȾ-3).  

Fig. 2.    Chest CT ʈ 2, a, b, c - axial view, d -  frontal view, e, f -  sagittal view, lung window.   

Patient B.  Negative dynamics in the form of an increase in the size and density of previously determined interstitial 

infiltration sites, with the presence of compaction of the inter -lobula r and intra -lobular interstitial type "cobbl e-

stone pavement" (yellow arrows), as well as the appearance of new ground -glass opacities (black arrows) with areas 

of subpleural consolidation (green arrows) and extensive reticular changes (red arrows). The per centage of lung 

tissue damage is 70% (CT -3). 
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ȼɔɝ. 3 Ɍ (Fig. 3 Ɍ) 

 

ȼɔɝ. 3 ɍ (Fig. 3 b) 

 

ȼɔɝ. 3 Ɏ (Fig. 3 ɝ) 

 

ȼɔɝ. 3 ɏ (Fig. 3 d) 

 

ȼɔɝ. 3 ɐ (Fig. 3 ɑ) 

 

ȼɔɝ. 3 ɑ (Fig. 3 f) 

ȼɔɝ. 3.    ȶȾ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ ʈ3, Ɍ, ɍ, Ɏ ð ɌɖɝɔɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ, ɏ ð ɠɜɚəɞɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ, ɐ, ɑ ð 

ɝɌɏɔɞɞɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ, ɗɑɏɚɣəɧɕ ɜɑɒɔɘ.   

ȻɌɢɔɑəɞɖɌ ȭ. ȻɚɗɚɒɔɞɑɗɨəɌɫ ɐɔəɌɘɔɖɌ Ɏ Ɏɔɐɑ ɟɘɑəɨɤɑəɔɫ ɜɌɓɘɑɜɚɎ ɔ ɛɗɚɞəɚɝɞɔ ɔəɠɔɗɨɞɜɌɞɔɎəɧɡ ɔɓɘɑ-

əɑəɔɕ. Ȯ əɔɒəɔɡ ɚɞɐɑɗɌɡ ɚɍɚɔɡ ɗɑɏɖɔɡ ɝɚɡɜɌəɔɗɔɝɨ ɑɐɔəɔɣəɧɑ ɓɚəɧ ɝɟɍɛɗɑɎɜɌɗɨəɚɕ ɖɚəɝɚɗɔɐɌɢɔɔ (ɓɑɗɑəɧɑ 

ɝɞɜɑɗɖɔ) ɔ ɘəɚɒɑɝɞɎɑəəɧɑ ɝɟɍɛɗɑɎɜɌɗɨəɧɑ ɜɑɞɔɖɟɗɫɜəɧɑ ɔɓɘɑəɑəɔɫ (ɖɜɌɝəɧɑ ɝɞɜɑɗɖɔ). Ȼɜɚɢɑəɞ ɛɚɜɌɒɑəɔɫ 

ɗɑɏɚɣəɚɕ ɞɖɌəɔ ð 55 -60% (ȶȾ-3).   

Fig. 3.     Chest  CT ʈ 3, Ɍ, Ɏ, ɝ ð axial  view , d - frontal  view , e, f -  sagittal  view , lung  window .  

Patient B.  Positive dynamics in the form of a decrease in the size and density of infiltrative changes. In the lower 

parts of both lungs, single zones of subpleural consolidation (green arrows) and multiple subpleural reticular 

changes (red arrows) were preserved. The  percentage of lung tissue damage is 55 -60% (CT3).  
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Ȼɚ ɐɌəəɧɘ ȶȾ ɚɞɘɑɣɌɗɚɝɨ əɌɜɌɝɞɌəɔɑ 

ɚɍɦɑɘɌ ɛɚɜɌɒɑəɔɫ ɚɍɚɔɡ ɗɑɏɖɔɡ ɐɚ 70% (ȶȾ-3) 

ɓɌ ɝɣɑɞ ɟɎɑɗɔɣɑəɔɫ ɜɌɓɘɑɜɚɎ ɔ ɛɗɚɞəɚɝɞɔ ɚɛɜɑ-

ɐɑɗɫɑɘɧɡ ɜɌəɑɑ ɟɣɌɝɞɖɚɎ ɔəɞɑɜɝɞɔɢɔɌɗɨəɚɕ 

ɔəɠɔɗɨɞɜɌɢɔɔ, ɝ əɌɗɔɣɔɑɘ ɟɛɗɚɞəɑəɔɫ ɘɑɒ-

ɐɚɗɨɖɚɎɚɏɚ ɔ ɎəɟɞɜɔɐɚɗɨɖɚɎɚɏɚ ɔəɞɑɜɝɞɔɢɔɫ ɛɚ 

ɞɔɛɟ çɍɟɗɧɒəɚɕ ɘɚɝɞɚɎɚɕè, Ɍ ɞɌɖɒɑ ɛɚɫɎɗɑəɔɑ 

əɚɎɧɡ ɓɚə çɘɌɞɚɎɚɏɚ ɝɞɑɖɗɌè ɝ ɟɣɌɝɞɖɌɘɔ ɝɟɍ-

ɛɗɑɎɜɌɗɨəɚɕ ɖɚəɝɚɗɔɐɌɢɔɔ ɔ ɚɍɤɔɜəɧɡ ɜɑɞɔ-

ɖɟɗɫɜəɧɡ ɔɓɘɑəɑəɔɕ (ɜɔɝ. 2). 

ȿɣɔɞɧɎɌɫ ɖɗɔəɔɣɑɝɖɔɑ ɔ ɗɌɍɚɜɌɞɚɜəɧɑ 

ɐɌəəɧɑ, ɜɑɓɟɗɨɞɌɞ ȶȾ, ɛɌɢɔɑəɞɖɑ ɎɎɚɐɔɗɝɫ  ɔə-

ɏɔɍɔɞɚɜ ɔəɞɑɜɗɑɕɖɔəɌ əɑɞɌɖɔɘɌɍ, ɛɚɝɗɑ ɣɑɏɚ Ɏ 

ɞɑɣɑəɔɑ əɑɝɖɚɗɨɖɔɡ ɐəɑɕ, ɚɞɘɑɣɌɗɌɝɨ ɝɟɥɑ-

ɝɞɎɑəəɌɫ ɛɚɗɚɒɔɞɑɗɨəɌɫ ɐɔəɌɘɔɖɌ ð əɚɜɘɌɗɔ-

ɓɚɎɌɗɌɝɨ ɞɑɘɛɑɜɌɞɟɜɌ ɞɑɗɌ, ɛɚɝɞɑɛɑəəɚ ɜɑɏɜɑɝ-

ɝɔɜɚɎɌɗɔ ɫɎɗɑəɔɫ ɐɧɡɌɞɑɗɨəɚɕ əɑɐɚɝɞɌɞɚɣəɚ-

ɝɞɔ, ɝəɔɓɔɗɝɫ Ƚȼȭ ɐɚ 17 ɘɏ/ɗ. 

Ȼɚ ɐɌəəɧɘ ȶȾ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ ɣɑɜɑɓ 10 

ɐəɑɕ ɎɧɫɎɗɑəɌ ɛɚɗɚɒɔɞɑɗɨəɌɫ ɐɔəɌɘɔɖɌ Ɏ Ɏɔɐɑ 

ɟɘɑəɨɤɑəɔɫ ɜɌɓɘɑɜɚɎ ɔ ɛɗɚɞəɚɝɞɔ ɔəɠɔɗɨɞɜɌ-

ɞɔɎəɧɡ ɔɓɘɑəɑəɔɕ ɔ ɟɘɑəɨɤɑəɔɫ ɚɍɦɑɘɌ ɛɚɜɌ-

ɒɑəɔɫ ɚɍɚɔɡ ɗɑɏɖɔɡ ɐɚ 55-60% (ȶȾ-3). Ȯ əɔɒəɔɡ 

ɚɞɐɑɗɌɡ ɚɍɚɔɡ ɗɑɏɖɔɡ ɝɚɡɜɌəɔɗɔɝɨ ɑɐɔəɔɣəɧɑ 

ɓɚəɧ ɝɟɍɛɗɑɎɜɌɗɨəɚɕ ɖɚəɝɚɗɔɐɌɢɔɔ ɔ ɘəɚɒɑ-

ɝɞɎɑəəɧɑ ɝɟɍɛɗɑɎɜɌɗɨəɧɑ ɜɑɞɔɖɟɗɫɜəɧɑ ɔɓɘɑ-

əɑəɔɫ (ɜɔɝ. 3). 

ȻɌɢɔɑəɞɖɌ ɎɧɛɔɝɌəɌ əɌ ɌɘɍɟɗɌɞɚɜəɚɑ 

əɌɍɗɪɐɑəɔɑ.  

Ƀɑɜɑɓ 6 ɘɑɝɫɢɑɎ ɛɚɝɗɑ Ɏɧɛɔɝɖɔ ɔɓ COVID-

ɢɑəɞɜɌ ɎɧɛɚɗəɑəɌ ȶȾ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ. Ȯ ɗɑɏɖɔɡ 

ɍɑɓ ɝɎɑɒɔɡ ɚɣɌɏɚɎɧɡ ɔ ɔəɠɔɗɨɞɜɌɞɔɎəɧɡ ɔɓɘɑ-

əɑəɔɕ. ȴɘɑɪɞɝɫ ɛɚɝɞɎɚɝɛɌɗɔɞɑɗɨəɧɑ ɔɓɘɑəɑ-

əɔɫ ɚɍɚɔɡ ɗɑɏɖɔɡ Ɏ Ɏɔɐɑ ɑɐɔəɔɣəɧɡ ɝɟɍɛɗɑɎ-

ɜɌɗɨəɧɡ ɟɣɌɝɞɖɚɎ ɗɔəɑɕəɚɏɚ ɠɔɍɜɚɓɌ Ɏ ɓɌɐəɑ-

ɍɌɓɌɗɨəɧɡ ɝɑɏɘɑəɞɌɡ ɚɍɚɔɡ ɗɑɏɖɔɡ. ȻɜɚɝɎɑɞɧ 

ɞɜɌɡɑɔ ɔ ɖɜɟɛəɧɡ ɍɜɚəɡɚɎ ɝɎɚɍɚɐəɧ. Ƚɞɑəɖɔ 

ɍɜɚəɡɚɎ ɟɛɗɚɞəɑəɧ. ȶɚɜəɔ ɗɑɏɖɔɡ ɝɞɜɟɖɞɟɜəɧ, 

əɑ ɜɌɝɤɔɜɑəɧ. ȿɎɑɗɔɣɑəəɧɡ ɛɚɐɘɧɤɑɣəɧɡ, 

Ɏəɟɞɜɔɏɜɟɐəɧɡ ɗɔɘɠɚɟɓɗɚɎ əɑ ɚɛɜɑɐɑɗɫɑɞɝɫ. 

Ƚɞɜɟɖɞɟɜɧ ɝɜɑɐɚɝɞɑəɔɫ ɐɔɠɠɑɜɑəɢɔɜɚɎɌəɧ. 

Ȱɚɛɚɗəɔɞɑɗɨəɧɡ ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ ɚɍɜɌɓɚɎɌəɔɕ 

əɑɞ. ȬɚɜɞɌ, ɗɑɏɚɣəɧɕ ɝɞɎɚɗ ɔ ɔɡ ɎɑɞɎɔ əɑ ɜɌɝ-

ɤɔɜɑəɧ. Ȳɔɐɖɚɝɞɔ Ɏ ɛɗɑɎɜɌɗɨəɧɡ ɛɚɗɚɝɞɫɡ əɑɞ 

(ɜɔɝ. 4). 

ȶɗɔəɔɣɑɝɖɔɕ ɛɜɔɘɑɜ ʈ2. 

ȻɌɢɔɑəɞɖɌ ȶ., 60-ɞɔ ɗɑɞ, ɛɚɝɞɟɛɔɗɌ Ɏ 

ɀȯȭȿ çȹȸȴɂ ɖɌɜɐɔɚɗɚɏɔɔè (COVID-ɢɑəɞɜ) ɝ ɒɌ-

ɗɚɍɌɘɔ əɌ ɛɚɎɧɤɑəɔɑ ɞɑɘɛɑɜɌɞɟɜɧ ɞɑɗɌ ɐɚ 

39,0ěȽ Ɏ ɞɑɣɑəɔɑ 6 ɐəɑɕ, ɝɗɌɍɚɝɞɨ, ɖɌɤɑɗɨ, 

ɚɐɧɤɖɟ. ȽɚɛɟɞɝɞɎɟɪɥɔɑ ɓɌɍɚɗɑɎɌəɔɫ: Ɍɜɞɑɜɔ-

ɌɗɨəɌɫ ɏɔɛɑɜɞɑəɓɔɫ. 

Ȼɜɔ ɏɚɝɛɔɞɌɗɔɓɌɢɔɔ: ɝɚɝɞɚɫəɔɑ ɝɜɑɐəɑɕ 

ɞɫɒɑɝɞɔ, ɃȰȰ 21/ɘɔə, SpO2 96% əɌ Ɍɞɘɚɝɠɑɜ-

əɚɘ Ɏɚɓɐɟɡɑ, ɞɑɘɛɑɜɌɞɟɜɌ 38,0ɚȽ, ɃȽȽ 

110/ɘɔə, ȬȰ ð 178/113 ɘɘ ɜɞ. ɝɞ. 

ȹɌ ȶȾ ɎɧɫɎɗɑəɌ ɝɜɑɐəɑɞɫɒɑɗɌɫ ɝɞɑɛɑəɨ 

ɛɚɜɌɒɑəɔɫ ɗɑɏɖɔɡ, ɛɜɚɫɎɗɫɪɥɌɫɝɫ ɐɎɟɝɞɚɜɚə-

əɑɕ ɔəɞɑɜɝɞɔɢɔɌɗɨəɚɕ ɔəɠɔɗɨɞɜɌɢɔɑɕ ɗɑɏɚɣəɚɕ 

ɛɌɜɑəɡɔɘɧ ɛɚ ɞɔɛɟ çɘɌɞɚɎɚɏɚ ɝɞɑɖɗɌè (ɎɧɝɚɖɌɫ 

Ɏɑɜɚɫɞəɚɝɞɨ COVID-19 ɛəɑɎɘɚəɔɔ), ɜɌɝɛɚɗɚ-

ɒɑəəɚɕ Ɏɚ Ɏɝɑɡ ɐɚɗɫɡ ɛɜɑɔɘɟɥɑɝɞɎɑəəɚ ɝɟɍ-

ɛɗɑɎɜɌɗɨəɚ, əɌ ɠɚəɑ ɖɚɞɚɜɧɡ ɔɘɑɪɞɝɫ ɑɐɔəɔɣ-

əɧɑ ɟɣɌɝɞɖɔ çɍɟɗɧɒəɚɕ ɘɚɝɞɚɎɚɕè. Ȯ ɍɚɗɨɤɑɘ 

ɖɚɗɔɣɑɝɞɎɑ ɔɓɘɑəɑəɔɫ ɛɜɑɐɝɞɌɎɗɑəɧ Ɏ əɔɒəɔɡ 

ɐɚɗɫɡ ɚɍɚɔɡ ɗɑɏɖɔɡ. Ȼɜɚɢɑəɞ ɛɚɜɌɒɑəɔɫ ɗɑɏɚɣ-

əɚɕ ɞɖɌəɔ ð 35% (ȶȾ-2). ȻɜɚɝɎɑɞɧ ɞɜɌɡɑɔ ɔ 

ɖɜɟɛəɧɡ ɍɜɚəɡɚɎ ɝɎɚɍɚɐəɧ. ȶɚɜəɔ ɗɑɏɖɔɡ 

ɝɞɜɟɖɞɟɜəɧ. ȿɎɑɗɔɣɑəəɧɡ ɛɚɐɘɧɤɑɣəɧɡ, Ɏəɟɞ-

ɜɔɏɜɟɐəɧɡ ɗɔɘɠɚɟɓɗɚɎ əɑ ɚɛɜɑɐɑɗɫɑɞɝɫ.  Ȳɔɐ-

ɖɚɝɞɔ Ɏ ɛɗɑɎɜɌɗɨəɧɡ ɛɚɗɚɝɞɫɡ  əɑɞ (ɜɔɝ. 5). 

ȭɧɗɌ əɌɓəɌɣɑəɌ ɝɞɌəɐɌɜɞəɌɫ ɞɑɜɌɛɔɫ 

ɏɔɐɜɚɖɝɔɡɗɚɜɚɡɔəɚɘ Ɏ ɝɚɣɑɞɌəɔɔ ɝ Ɍəɞɔɍɔɚɞɔ-

ɖɌɘɔ ɔ ɌəɞɔɖɚɌɏɟɗɫəɞɌɘɔ. 

ȶ 3-4 ɐəɪ ɏɚɝɛɔɞɌɗɔɓɌɢɔɔ ɚɞɘɑɣɌɑɞɝɫ 

əɌɜɌɝɞɌəɔɑ ɐɧɡɌɞɑɗɨəɚɕ əɑɐɚɝɞɌɞɚɣəɚɝɞɔ: ɃȰȰ 

ɛɚɎɧɝɔɗɌɝɨ ɐɚ 30/ɘɔə, SpO2  ɝəɔɓɔɗɌɝɨ ɐɚ 80% 

əɌ Ɍɞɘɚɝɠɑɜəɚɘ Ɏɚɓɐɟɡɑ. ȽɚɡɜɌəɫɗɌɝɨ ɠɑɍ-

ɜɔɗɨəɌɫ ɗɔɡɚɜɌɐɖɌ ɐɚ 39ěȽ. Ȯ ɌəɌɗɔɓɌɡ ɖɜɚɎɔ 

ɓəɌɣɔɞɑɗɨəɚɑ ɛɚɎɧɤɑəɔɑ Ƚȼȭ ɐɚ 119 ɘɏ/ɗ, ȷȰȯ 

ð ɐɚ 475 ȱɐ/ɗ, D-ɐɔɘɑɜ ð 812 əɏ/ɘɗ. 

Ȼɚ ɐɌəəɧɘ ȶȾ ɚɞɘɑɣɌɗɚɝɨ əɌɜɌɝɞɌəɔɑ 

ɚɍɦɑɘɌ ɛɚɜɌɒɑəɔɫ ɚɍɚɔɡ ɗɑɏɖɔɡ ɐɚ 75% (ȶȾ-3), 

ɓɌ ɝɣɑɞ ɛɚɫɎɗɑəɔɫ çɝɎɑɒɔɡè ɘəɚɒɑɝɞɎɑəəɧɡ ɓɚə 

ɔəɞɑɜɝɞɔɢɔɌɗɨəɚɕ ɔəɠɔɗɨɞɜɌɢɔɔ ɛɚ ɞɔɛɟ çɘɌ-

ɞɚɎɚɏɚ ɝɞɑɖɗɌè, Ɍ ɞɌɖɒɑ ɟɎɑɗɔɣɑəɔɫ ɜɌɓɘɑɜɚɎ ɔ 

ɛɗɚɞəɚɝɞɔ ɚɛɜɑɐɑɗɫɑɘɧɡ ɜɌəɑɑ ɟɣɌɝɞɖɚɎ ɔəɞɑɜ-

ɝɞɔɢɔɌɗɨəɚɕ ɔəɠɔɗɨɞɜɌɢɔɔ, ɝ əɌɗɔɣɔɑɘ ɟɣɌɝɞ-

ɖɚɎ ɖɚəɝɚɗɔɐɌɢɔɔ, ɛɜɑɔɘɟɥɑɝɞɎɑəəɚ ɝɟɍɛɗɑɎ-

ɜɌɗɨəɚɕ ɗɚɖɌɗɔɓɌɢɔɔ (ɜɔɝ. 6).    

ȿɣɔɞɧɎɌɫ ɖɗɔəɔɣɑɝɖɔɑ ɔ ɗɌɍɚɜɌɞɚɜəɧɑ 

ɐɌəəɧɑ, ɜɑɓɟɗɨɞɌɞ ȶȾ, ɛɌɢɔɑəɞɖɑ ɎɎɚɐɔɗɝɫ ɛɜɑ-

ɛɌɜɌɞ ɞɚɢɔɗɔɓɟɘɌɍ (ɜɑɖɚɘɍɔəɌəɞəɚɑ ɏɟɘɌəɔɓɔ-

ɜɚɎɌəəɚɑ ɘɚəɚɖɗɚəɌɗɨəɚɑ Ɍəɞɔɞɑɗɚ ɖ ɣɑɗɚɎɑɣɑ-

ɝɖɚɘɟ ɜɑɢɑɛɞɚɜɟ ɔəɞɑɜɗɑɕɖɔəɌ-6), ɛɚɝɗɑ ɣɑɏɚ 

ɍɧɗɌ ɚɞɘɑɣɑəɌ ɝɟɥɑɝɞɎɑəəɌɫ ɛɚɗɚɒɔɞɑɗɨəɌɫ 

ɐɔəɌɘɔɖɌ ð əɚɜɘɌɗɔɓɚɎɌɗɌɝɨ ɞɑɘɛɑɜɌɞɟɜɌ ɞɑɗɌ, 

ɜɑɏɜɑɝɝɔɜɚɎɌɗɔ ɫɎɗɑəɔɫ ɐɧɡɌɞɑɗɨəɚɕ əɑɐɚɝɞɌ-

ɞɚɣəɚɝɞɔ, ɝəɔɓɔɗɝɫ Ƚȼȭ ɐɚ əɚɜɘɌɗɨəɧɡ ɓəɌɣɑ-

əɔɕ. 

Ȼɚ ɐɌəəɧɘ ȶȾ ɣɑɜɑɓ 7 ɐəɑɕ ɎɧɫɎɗɑəɌ ɛɚ-

ɗɚɒɔɞɑɗɨəɌɫ ɐɔəɌɘɔɖɌ Ɏ Ɏɔɐɑ ɟɘɑəɨɤɑəɔɫ 

ɜɌɓɘɑɜɚɎ ɔ ɛɗɚɞəɚɝɞɔ ɔəɠɔɗɨɞɜɌɞɔɎəɧɡ ɔɓɘɑ-

əɑəɔɕ ɔ ɟɘɑəɨɤɑəɔɫ ɚɍɦɑɘɌ ɛɚɜɌɒɑəɔɫ ɚɍɚɔɡ 

ɗɑɏɖɔɡ ɐɚ 45 -50% (ȶȾ-2). ȽɚɡɜɌəɔɗɔɝɨ ɑɐɔəɔɣ-

əɧɑ ɓɚəɧ ɝɟɍɛɗɑɎɜɌɗɨəɚɕ ɖɚəɝɚɗɔɐɌɢɔɔ ɔ ɘəɚ-

ɒɑɝɞɎɑəəɧɑ ɝɟɍɛɗɑɎɜɌɗɨəɧɑ ɜɑɞɔɖɟɗɫɜəɧɑ ɔɓ-

ɘɑəɑəɔɫ (ɜɔɝ. 7). 

ȻɌɢɔɑəɞɖɌ ɎɧɛɔɝɌəɌ əɌ ɌɘɍɟɗɌɞɚɜəɚɑ 

əɌɍɗɪɐɑəɔɑ. 

Ƀɑɜɑɓ 6 ɘɑɝɫɢɑɎ ɛɚɝɗɑ Ɏɧɛɔɝɖɔ ɔɓ ɝɞɌɢɔ-

ɚəɌɜɌ ɎɧɛɚɗəɑəɌ ȶȾ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ. Ȯ ɗɑɏɖɔɡ 

ɍɑɓ ɝɎɑɒɔɡ ɚɣɌɏɚɎɧɡ ɔ ɔəɠɔɗɨɞɜɌɞɔɎəɧɡ ɔɓɘɑ-

əɑəɔɕ. Ȯ əɑɖɚɞɚɜɧɡ ɝɟɍɛɗɑɎɜɌɗɨəɧɡ ɓɚəɌɡ, ɏɐɑ 

ɜɌəɑɑ ɚɛɜɑɐɑɗɫɗɌɝɨ ɔəɞɑɜɝɞɔɢɔɌɗɨəɌɫ ɔəɠɔɗɨ-

ɞɜɌɢɔɫ, ɝɚɡɜɌəɫɪɞɝɫ əɑɒəɧɑ ɟɣɌɝɞɖɔ ɚɝɞɌɞɚɣ-

əɚɏɚ ɔəɞɑɜɝɞɔɢɔɌɗɨəɚɏɚ ɟɛɗɚɞəɑəɔɫ ɗɑɏɚɣəɚɕ 

ɛɌɜɑəɡɔɘɧ ɘɌɖɝɔɘɌɗɨəɧɘ ɜɌɓɘɑɜɚɘ ɐɚ 1,5 -2,0 

ɝɘ, Ɏɑɜɚɫɞəɚ, ɚɝɞɌɞɚɣəɧɑ ɛɚɝɞɎɚɝɛɌɗɔɞɑɗɨəɧɑ 

ɔɓɘɑəɑəɔɫ. ȾɌɖɒɑ Ɏ Ƚ5  ɗɑɎɚɏɚ  ɗɑɏɖɚɏɚ  ɚɛɜɑɐɑ- 
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ȼɔɝ. 4 Ɍ (Fig. 4 Ɍ) 

 

ȼɔɝ. 4 ɍ (Fig. 4 b) 

 

ȼɔɝ. 4 Ɏ (Fig. 4 ɝ) 

 

ȼɔɝ. 4 ɏ (Fig. 4 d) 

 

ȼɔɝ. 4 ɐ (Fig. 4 ɑ) 

 

ȼɔɝ. 4 ɑ (Fig. 4 f) 

ȼɔɝ. 4.     ȶȾ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ Ɏ ɐɔəɌɘɔɖɑ ɣɑɜɑɓ 6 ɘɑɝɫɢɑɎ, Ɍ, ɍ, Ɏ ð ɌɖɝɔɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ, ɏ ð ɖɚɜɚ-

əɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ, ɐ, ɑ ð ɝɌɏɔɞɞɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ, ɗɑɏɚɣəɧɕ ɜɑɒɔɘ.   

ȻɌɢɔɑəɞɖɌ ȭ.  Ⱥɛɜɑɐɑɗɫɪɞɝɫ ɛɚɝɞɎɚɝɛɌɗɔɞɑɗɨəɧɑ ɔɓɘɑəɑəɔɫ ɚɍɚɔɡ ɗɑɏɖɔɡ Ɏ Ɏɔɐɑ ɑɐɔəɔɣəɧɡ ɝɟɍɛɗɑɎɜɌɗɨ-

əɧɡ ɟɣɌɝɞɖɚɎ ɗɔəɑɕəɚɏɚ ɠɔɍɜɚɓɌ Ɏ ɓɌɐəɑɍɌɓɌɗɨəɧɡ ɝɑɏɘɑəɞɌɡ (ɒɑɗɞɧɑ ɝɞɜɑɗɖɔ).   

Fig. 4.      Chest CT after 6 months Ɍ, Ɏ, ɝ ð axial view, d - frontal view, e, f -  sagittal view, lung window.   

Patient B.  Post-inflammatory changes in both lungs are determined as single subpleural linear fibrosis in the 

posterobasal segments (yellow arrows).  
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ȼɔɝ. 5 Ɍ (Fig. 5 Ɍ) 

 

ȼɔɝ. 5 ɍ (Fig. 5 b) 

 

ȼɔɝ. 5 Ɏ (Fig. 5 ɝ) 

 

ȼɔɝ. 5 ɏ (Fig. 5 d) 

 

ȼɔɝ. 5 ɐ (Fig. 5 ɑ) 

 

ȼɔɝ. 5 ɑ (Fig. 5 f) 

ȼɔɝ. 5.      ȶȾ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ ʈ1, Ɍ, ɍ, Ɏ ð ɌɖɝɔɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ, ɏ ð ɖɚɜɚəɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ, ɐ, ɑ ð 

ɝɌɏɔɞɞɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ, ɗɑɏɚɣəɧɕ ɜɑɒɔɘ.    

ȻɌɢɔɑəɞɖɌ ȶ. Ȯɚ Ɏɝɑɡ ɝɑɏɘɑəɞɌɡ ɚɍɚɔɡ ɗɑɏɖɔɡ ɚɛɜɑɐɑɗɫɪɞɝɫ ɟɣɌɝɞɖɔ ɔəɞɑɜɝɞɔɢɔɌɗɨəɚɕ ɔəɠɔɗɨɞɜɌɢɔɔ ɛɚ 

ɞɔɛɟ çɘɌɞɚɎɚɏɚ ɝɞɑɖɗɌè (ɣɑɜəɧɑ ɝɞɜɑɗɖɔ), ɛɜɑɔɘɟɥɑɝɞɎɑəəɚ ɝɟɍɛɗɑɎɜɌɗɨəɚɕ ɗɚɖɌɗɔɓɌɢɔɔ, ɝ ɑɐɔəɔɣəɧɘɔ ɓɚ-

əɌɘɔ çɍɟɗɧɒəɚɕ ɘɚɝɞɚɎɚɕè (ɖɜɌɝəɌɫ ɝɞɜɑɗɖɌ). Ȯ ɍɚɗɨɤɑɘ ɖɚɗɔɣɑɝɞɎɑ ɔɓɘɑəɑəɔɫ ɛɜɑɐɝɞɌɎɗɑəɧ Ɏ əɔɒəɔɡ ɐɚ-

ɗɫɡ ɚɍɚɔɡ ɗɑɏɖɔɡ. Ȼɜɚɢɑəɞ ɛɚɜɌɒɑəɔɫ ɗɑɏɚɣəɚɕ ɞɖɌəɔ ð 35% (ȶȾ-2).   

Fig. 5.       Chest  CT ʈ 1, Ɍ, Ɏ, ɝ ð axial  view , d - frontal  view , e, f -  sagittal  view , lung  window .    

Patient K. In all segments of both lungs, interstitial infiltration areas are determined by the type of ground -glass 

opacities (black arrows) of predominant subpleural localization with single zones  of "cobblestone pavement" (red 

arrow). More changes are present in the lower lobes of both lungs. The percentage of lung tissue damage is 35% 

(CT2). 
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ȼɔɝ. 6 Ɍ (Fig. 6 Ɍ) 

 

ȼɔɝ. 6 ɍ (Fig. 6 b) 

 

ȼɔɝ. 6 Ɏ (Fig. 6 ɝ) 

 

ȼɔɝ. 6 ɏ (Fig. 6 d) 

 

ȼɔɝ. 6 ɐ (Fig. 6 ɑ) 

 

ȼɔɝ. 6 ɑ (Fig. 6 f) 

ȼɔɝ. 6.       ȶȾ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ ʈ2, Ɍ, ɍ, Ɏ ð ɌɖɝɔɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ, ɏ ð ɖɚɜɚəɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ, ɐ, ɑ ð 

ɝɌɏɔɞɞɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ, ɗɑɏɚɣəɧɕ ɜɑɒɔɘ.    

ȻɌɢɔɑəɞɖɌ ȶ. ȺɞɜɔɢɌɞɑɗɨəɌɫ ɐɔəɌɘɔɖɌ ɓɌ ɝɣɑɞ ɛɚɫɎɗɑəɔɫ çɝɎɑɒɔɡè ɘəɚɒɑɝɞɎɑəəɧɡ ɓɚə ɔəɞɑɜɝɞɔɢɔɌɗɨəɚɕ 

ɔəɠɔɗɨɞɜɌɢɔɔ ɛɚ ɞɔɛɟ çɘɌɞɚɎɚɏɚ ɝɞɑɖɗɌè, Ɍ ɞɌɖɒɑ ɟɎɑɗɔɣɑəɔɫ ɜɌɓɘɑɜɚɎ ɔ ɛɗɚɞəɚɝɞɔ ɚɛɜɑɐɑɗɫɑɘɧɡ ɜɌəɑɑ 

ɟɣɌɝɞɖɚɎ ɔəɞɑɜɝɞɔɢɔɌɗɨəɚɕ ɔəɠɔɗɨɞɜɌɢɔɔ, ɝ əɌɗɔɣɔɑɘ ɟɣɌɝɞɖɚɎ ɖɚəɝɚɗɔɐɌɢɔɔ, ɛɜɑɔɘɟɥɑɝɞɎɑəəɚ ɝɟɍɛɗɑɎ-

ɜɌɗɨəɚɕ ɗɚɖɌɗɔɓɌɢɔɔ. Ȼɜɚɢɑəɞ ɛɚɜɌɒɑəɔɫ ɗɑɏɚɣəɚɕ ɞɖɌəɔ ð 75% (ȶȾ-2). 

Fig. 6.        Chest  CT ʈ 2, Ɍ, Ɏ, ɝ ð axial  view , d ð frontal  view , ɑ, f ð sagittal  view , lung  window .     

Patient K. Negative dynamics in the form of the appearance of "fresh" multiple zones of interstitial infiltration like 

ground -glass opacities, as well as an increase in the size and density of previously determined interstitial infiltr a-

tion sites, with the presence of consoli dation sites, mainly subpleural localization. The percentage of lung tissue 

damage is 75% (CT2).  
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ȼɔɝ. 7 Ɍ (Fig. 7 Ɍ) 

 

ȼɔɝ. 7 ɍ (Fig. 7 b) 

 

ȼɔɝ. 7 Ɏ (Fig. 7 ɝ) 

 

ȼɔɝ. 7 ɏ (Fig. 7 d) 

 

ȼɔɝ. 7 ɐ (Fig. 7 ɑ) 

 

ȼɔɝ. 7 ɑ (Fig. 7 f) 

ȼɔɝ. 7.        ȶȾ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ ʈ3, Ɍ, ɍ, Ɏ ð ɌɖɝɔɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ, ɏ ð ɖɚɜɚəɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ, ɐ, ɑ ð 

ɝɌɏɔɞɞɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ, ɗɑɏɚɣəɧɕ ɜɑɒɔɘ.     

ȻɌɢɔɑəɞɖɌ ȶ.  ȻɚɗɚɒɔɞɑɗɨəɌɫ ɐɔəɌɘɔɖɌ Ɏ Ɏɔɐɑ ɟɘɑəɨɤɑəɔɫ ɜɌɓɘɑɜɚɎ ɔ ɛɗɚɞəɚɝɞɔ ɔəɠɔɗɨɞɜɌɞɔɎəɧɡ ɔɓɘɑ-

əɑəɔɕ. Ȯ əɔɒəɔɡ ɚɞɐɑɗɌɡ ɚɍɚɔɡ ɗɑɏɖɔɡ ɝɚɡɜɌəɔɗɔɝɨ ɑɐɔəɔɣəɧɑ ɓɚəɧ ɝɟɍɛɗɑɎɜɌɗɨəɚɕ ɖɚəɝɚɗɔɐɌɢɔɔ (ɓɑɗɑəɧɑ 

ɝɞɜɑɗɖɔ) ɔ ɘəɚɒɑɝɞɎɑəəɧɑ ɝɟɍɛɗɑɎɜɌɗɨəɧɑ ɜɑɞɔɖɟɗɫɜəɧɑ ɔɓɘɑəɑəɔɫ (ɖɜɌɝəɧɑ ɝɞɜɑɗɖɔ). Ȼɜɚɢɑəɞ ɛɚɜɌɒɑəɔɫ 

ɗɑɏɚɣəɚɕ ɞɖɌəɔ ð 45 -50% (ȶȾ-2). 

Fig. 7.         Chest  CT ʈ 3, Ɍ, Ɏ, ɝ ð axial  view , d - frontal  view , e, f -  sagittal  view , lung  window .      

Patient K.  Positive dynamics in the form of a dec rease in the size and density of infiltrative changes. In the lower 

parts of both lungs, single zones of subpleural consolidation (green arrows) and multiple subpleural reticular 

changes (red arrows) were preserved. The percentage of lung tissue damage is 45-50% (CT2).  
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ȼɔɝ. 8 Ɍ (Fig. 8 Ɍ) 

 

ȼɔɝ. 8 ɍ (Fig. 8 b) 

 

ȼɔɝ. 8 Ɏ (Fig. 8 ɝ) 

 

ȼɔɝ. 8 ɏ (Fig. 8 d) 

 

ȼɔɝ. 8 ɐ (Fig. 8 ɑ) 

 

ȼɔɝ. 8 ɑ (Fig. 8 f) 

ȼɔɝ. 8.         ȶȾ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ Ɏ ɐɔəɌɘɔɖɑ ɣɑɜɑɓ 6 ɘɑɝɫɢɑɎ, Ɍ, ɍ, Ɏ ð ɌɖɝɔɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ, ɏ ð ɖɚ-

ɜɚəɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ, ɐ, ɑ ð ɝɌɏɔɞɞɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ, ɗɑɏɚɣəɧɕ ɜɑɒɔɘ.   

ȻɌɢɔɑəɞɖɌ ȶ. Ȯ ɚɍɚɔɡ ɗɑɏɖɔɡ ɚɛɜɑɐɑɗɫɪɞɝɫ əɑɒəɧɑ ɟɣɌɝɞɖɔ ɚɝɞɌɞɚɣəɚɏɚ ɔəɞɑɜɝɞɔɢɔɌɗɨəɚɏɚ ɟɛɗɚɞəɑəɔɫ ɗɑ-

ɏɚɣəɚɕ ɛɌɜɑəɡɔɘɧ (ɣɑɜəɧɑ ɝɞɜɑɗɖɔ) ɘɌɖɝɔɘɌɗɨəɧɘ ɜɌɓɘɑɜɚɘ ɐɚ 1,5-2,0 ɝɘ. Ȯ Ƚ5 ɗɑɎɚɏɚ ɗɑɏɖɚɏɚ Ɏɔɐɑə ɝɟɍ-

ɛɗɑɎɜɌɗɨəɧɕ ɠɔɍɜɚɓəɧɕ ɞɫɒ ɞɚɗɥɔəɚɕ ɐɚ 3-4 ɘɘ (ɖɜɌɝəɌɫ ɝɞɜɑɗɖɌ). Ȯ ɚɍɚɔɡ ɗɑɏɖɔɡ ɝɟɍɛɗɑɎɜɌɗɨəɧɑ ɟɣɌɝɞɖɔ 

ɗɔəɑɕəɚɏɚ ɠɔɍɜɚɓɌ (ɒɑɗɞɧɑ ɝɞɜɑɗɖɔ). 

Fig. 8.          Chest CT after 6 months, Ɍ, Ɏ, ɝ ð axial view, d - frontal view, e, f -  sagittal view, lung window.      

Patien t K. In both lungs, tender areas of residual interstitial compaction of the pulmonary parenchyma (black a r-

rows) are determined with a maximum size of 1.5 -2.0 cm. In C5 of the left lung, a subpleural fibrous cord up to 3 -

4 mm thick is visible (red arrow). B oth lungs have subpleural areas of linear fibrosis (yellow arrows).  
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ɗɫɑɞɝɫ ɝɟɍɛɗɑɎɜɌɗɨəɧɕ ɠɔɍɜɚɓəɧɕ ɞɫɒ ɞɚɗɥɔ-

əɚɕ ɐɚ 3-4 ɘɘ. Ȯ ɚɍɚɔɡ ɗɑɏɖɔɡ ɔɘɑɪɞɝɫ ɝɟɍ-

ɛɗɑɎɜɌɗɨəɧɑ ɟɣɌɝɞɖɔ ɗɔəɑɕəɚɏɚ ɠɔɍɜɚɓɌ. Ȼɜɚ-

ɝɎɑɞɧ ɞɜɌɡɑɔ ɔ ɖɜɟɛəɧɡ ɍɜɚəɡɚɎ ɝɎɚɍɚɐəɧ. 

ȶɚɜəɔ ɗɑɏɖɔɡ ɝɞɜɟɖɞɟɜəɧ, əɑ ɜɌɝɤɔɜɑəɧ. ȿɎɑ-

ɗɔɣɑəəɧɡ ɛɚɐɘɧɤɑɣəɧɡ, Ɏəɟɞɜɔɏɜɟɐəɧɡ ɗɔɘ-

ɠɚɟɓɗɚɎ əɑ ɚɛɜɑɐɑɗɫɑɞɝɫ. Ƚɞɜɟɖɞɟɜɧ ɝɜɑɐɚɝɞɑ-

əɔɫ ɐɔɠɠɑɜɑəɢɔɜɚɎɌəɧ. Ȱɚɛɚɗəɔɞɑɗɨəɧɡ ɛɌ-

ɞɚɗɚɏɔɣɑɝɖɔɡ ɚɍɜɌɓɚɎɌəɔɕ əɑɞ. ȬɚɜɞɌ, ɗɑɏɚɣəɧɕ 

ɝɞɎɚɗ ɔ ɔɡ ɎɑɞɎɔ əɑ ɜɌɝɤɔɜɑəɧ. Ȳɔɐɖɚɝɞɔ Ɏ 

ɛɗɑɎɜɌɗɨəɧɡ ɛɚɗɚɝɞɫɡ əɑɞ (ɜɔɝ. 8). 

Ⱥɍɝɟɒɐɑəɔɑ. 

Ȯ ɐɌəəɧɡ ɖɗɔəɔɣɑɝɖɔɡ ɛɜɔɘɑɜɌɡ ɛɜɚɐɑ-

ɘɚəɝɞɜɔɜɚɎɌəɌ ɐɔəɌɘɔɖɌ ɔɓɘɑəɑəɔɕ Ɏ ɗɑɏɖɔɡ ɟ 

ɛɌɢɔɑəɞɚɎ ɝ ɞɫɒɑɗɧɘ ɞɑɣɑəɔɑɘ COVID-19, c 

ɍɚɗɨɤɔɘ ɚɍɦɑɘɚɘ (70-75%) ɛɚɜɌɒɑəɔɫ ɗɑɏɚɣəɚɕ 

ɞɖɌəɔ, ɖɚɞɚɜɧɘ ɞɜɑɍɚɎɌɗɌɝɨ ɜɑɝɛɔɜɌɞɚɜəɌɫ 

ɛɚɐɐɑɜɒɖɌ (ɛɜɚɎɚɐɔɗɌɝɨ ɎɧɝɚɖɚɛɚɞɚɣəɌɫ ɔə-

ɝɟɠɠɗɫɢɔɫ ɖɔɝɗɚɜɚɐɌ) ɔ ɎɎɚɐɔɗɔɝɨ ɛɜɑɛɌɜɌɞɧ 

ɐɗɫ ɖɟɛɔɜɚɎɌəɔɫ ɢɔɞɚɖɔəɚɎɚɏɚ ɤɞɚɜɘɌ. 

ȻɜɔɘɑɣɌɞɑɗɨəɚ, ɣɞɚ Ɏ ɚɞɐɌɗɑəəɚɘ ɛɑɜɔɚɐɑ 

ɟ ɛɌɢɔɑəɞɚɎ, əɑ ɔɘɑɎɤɔɡ ɍɜɚəɡɚɗɑɏɚɣəɧɡ ɓɌɍɚ-

ɗɑɎɌəɔɕ Ɏ ɌəɌɘəɑɓɑ, ɝɚ ɝɡɚɐəɚɕ ɝɞɑɛɑəɨɪ ɛɚ-

ɜɌɒɑəɔɫ ɗɑɏɖɔɡ ɔ ɖɗɔəɔɣɑɝɖɔɘɔ ɛɜɚɫɎɗɑəɔɫɘɔ 

Ɏ ɚɝɞɜɟɪ ɝɞɌɐɔɪ ɍɚɗɑɓəɔ, ɟ ɖɚɞɚɜɧɡ ɔɝɛɚɗɨɓɚ-

ɎɌɗɔɝɨ ɚɐɔəɌɖɚɎɧɑ ɗɑɣɑɍəɧɑ ɛɜɚɞɚɖɚɗɧ, Ɏ ɚɞ-

ɐɌɗɑəəɚɘ ɛɑɜɔɚɐɑ, ɣɑɜɑɓ 6 ɘɑɝɫɢɑɎ ɛɚɝɗɑ Ɏɧ-

ɓɐɚɜɚɎɗɑəɔɫ, ɚɞɘɑɣɌɑɞɝɫ ɜɌɓəɌɫ ɝɞɑɛɑəɨ ɠɔɍɜɚ-

ɓɌ ɗɑɏɚɣəɚɕ ɞɖɌəɔ. 

ȻɚɖɌ ɘɌɗɚ ɔəɠɚɜɘɌɢɔɔ ɚ ɐɚɗɏɚɝɜɚɣəɧɡ 

ɛɚɝɗɑɐɝɞɎɔɫɡ COVID-19 ɔ ɚ ɞɚɘ, ɣɞɚ əɑɚɍɡɚɐɔɘɚ 

ɐɑɗɌɞɨ ɐɗɫ ɔɡ ɛɜɑɐɚɞɎɜɌɥɑəɔɫ. Ȯ ɐɚɝɞɟɛəɚɕ 

ɗɔɞɑɜɌɞɟɜɑ ɘɧ əɌɤɗɔ əɑɝɖɚɗɨɖɚ ɝɚɚɍɥɑəɔɕ əɌ 

ɩɞɟ ɞɑɘɟ.  

Ȯ ɚɐəɚɕ ɔɓ ɖɗɔəɔɖ ɏɚɜɚɐɌ ɂɌəɣɒɚɟ (ɛɜɚ-

Ɏɔəɢɔɫ Ɂɩɍɩɕ, ȶɔɞɌɕ) ɍɧɗɔ ɚɢɑəɑəɧ ɜɑɓɟɗɨɞɌɞɧ 

ȶȾ 11 ɛɌɢɔɑəɞɚɎ ɣɑɜɑɓ 74 ɐəɫ ɛɚɝɗɑ ɛɑɜɎɚɏɚ 

ȶȾ-ɝɖɌəɔɜɚɎɌəɔɫ ɗɑɏɖɔɡ ð ɟ 5 ɚɞɘɑɣɌɗɝɫ əɑɓəɌ-

ɣɔɞɑɗɨəɧɕ ɠɔɍɜɚɓ [10]. 

Ȯ ɐɜɟɏɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ [11] ɍɧɗɚ Ɏɖɗɪɣɑəɚ 

55 ɛɌɢɔɑəɞɚɎ ɛɚɝɗɑ Ɏɧɛɔɝɖɔ ɔɓ ɝɞɌɢɔɚəɌɜɌ ð 

ɚɢɑəɑəɧ ɔɓɘɑəɑəɔɫ əɌ ȶȾ ɔ ɠɟəɖɢɔɫ ɗɑɏɖɔɡ 

ɣɑɜɑɓ 3 ɘɑɝɫɢɌ; ɜɑɓɟɗɨɞɌɞɧ ɝɚɛɚɝɞɌɎɗɑəɧ ɝ 

ɖɗɔəɔɣɑɝɖɔɘɔ ɔ ɗɌɍɚɜɌɞɚɜəɧɘɔ ɐɌəəɧɘɔ Ɏ 

ɚɝɞɜɟɪ ɝɞɌɐɔɪ ɍɚɗɑɓəɔ. ȻɜɑɐɔɖɞɚɜɌɘɔ ɚɞɐɌ-

ɗɑəəɧɡ ɠɔɍɜɚɓəɧɡ ɔɓɘɑəɑəɔɕ ɔ ɝəɔɒɑəəɚɕ 

ɠɟəɖɢɔɔ ɗɑɏɖɔɡ ɛɚ ɐɌəəɧɘ ɀȮȰ ɚɖɌɓɌɗɔɝɨ ɛɚ-

Ɏɧɤɑəəɧɑ ɟɜɚɎəɔ Ƚȼȭ, D-ɐɔɘɑɜɌ ɔ ɏɗɪɖɚɓɧ. 

Ȯ ȮɑɗɔɖɚɍɜɔɞɌəɔɔ Ɏ ɔɪɗɑ 2020 ɏɚɐɌ əɌɣɌ-

ɗɚɝɨ ɔɝɝɗɑɐɚɎɌəɔɑ PHOSP-COVID (Post -

hospitalisation COVID -19 study), Ɏ ɖɚɞɚɜɚɑ ɛɗɌ-

əɔɜɟɑɞɝɫ Ɏɖɗɪɣɔɞɨ 10 000 ɓɌɍɚɗɑɎɤɔɡ, ɝɜɚɖ 

əɌɍɗɪɐɑəɔɫ ɝɚɝɞɌɎɔɞ 1 ɏɚɐ. 

ȻɗɌəɔɜɟɑɘɧɑ ɔɝɝɗɑɐɚɎɌəɔɫ ɛɚ ɚɢɑəɖɑ 

ɝɞɑɛɑəɔ ɔ ɡɌɜɌɖɞɑɜɌ ɛɚɜɌɒɑəɔɫ ɗɑɏɖɔɡ Ɏ ɚɞɐɌ-

ɗɑəəɚɘ ɛɑɜɔɚɐɑ ɟ ɛɌɢɔɑəɞɚɎ, ɛɑɜɑəɑɝɤɔɡ ɖɚɜɚ-

əɌɎɔɜɟɝəɟɪ ɔəɠɑɖɢɔɪ, Ɍ ɞɌɖɒɑ ɝɎɫɓɔ ɩɞɔɡ ɔɓ-

ɘɑəɑəɔɕ ɝ ɞɫɒɑɝɞɨɪ ɛɚɜɌɒɑəɔɫ ɗɑɏɚɣəɚɕ ɞɖɌəɔ 

Ɏ ɚɝɞɜɧɕ ɛɑɜɔɚɐ ɓɌɍɚɗɑɎɌəɔɫ, ɐɜɟɏɔɘɔ ɖɗɔəɔ-

ɣɑɝɖɔɘɔ ɔ ɗɌɍɚɜɌɞɚɜəɧɘɔ ɐɌəəɧɘɔ, ɛɜɚɎɚɐɔ-

ɘɚɕ ɞɑɜɌɛɔɑɕ, ɛɚɓɎɚɗɫɞ əɌɕɞɔ əɌɔɍɚɗɑɑ ɚɛɞɔ-

ɘɌɗɨəɧɑ ɛɚɐɡɚɐɧ ɖ ɗɑɣɑəɔɪ əɚɎɚɕ ɞɫɒɑɗɚɕ 

ɔəɠɑɖɢɔɔ. 

ȳɌɖɗɪɣɑəɔɑ.  

Ȯ ɜɌɍɚɞɑ ɛɚɖɌɓɌəɚ, ɣɞɚ ȶȾ-ɐɔɌɏəɚɝɞɔɖɌ 

ɛɜɔ ɖɚɜɚəɌɎɔɜɟɝəɚɕ ɔəɠɑɖɢɔɔ ɛɚɘɚɏɌɑɞ əɑ 

ɞɚɗɨɖɚ Ɏ ɛɚɝɞɌəɚɎɖɑ ɞɚɣəɚɏɚ ɐɔɌɏəɚɓɌ, əɚ ɔ 

əɑɚɍɡɚɐɔɘɌ Ɏ ɐɔəɌɘɔɖɑ ɐɗɫ ɘɚəɔɞɚɜɔɜɚɎɌəɔɫ 

ɞɑɣɑəɔɫ ɍɚɗɑɓəɔ ɔ ɚɢɑəɖɔ ɚɝɞɌɞɚɣəɧɡ ɔɓɘɑəɑ-

əɔɕ ɛɚɝɗɑ ɛɑɜɑəɑɝɑəəɚɕ Ɏɔɜɟɝəɚɕ ɛəɑɎɘɚəɔɔ.     

ȴɝɞɚɣəɔɖ ɠɔəɌəɝɔɜɚɎɌəɔɫ ɔ  ɖɚəɠɗɔɖɞ 

ɔəɞɑɜɑɝɚɎ. 

ȬɎɞɚɜɧ ɐɌəəɚɕ ɝɞɌɞɨɔ ɛɚɐɞɎɑɜɐɔɗɔ ɚɞɝɟɞ-

ɝɞɎɔɑ ɠɔəɌəɝɚɎɚɕ ɛɚɐɐɑɜɒɖɔ ɔɝɝɗɑɐɚɎɌəɔɫ ɔ 

ɖɚəɠɗɔɖɞɌ ɔəɞɑɜɑɝɚɎ, ɚ ɖɚɞɚɜɧɡ əɑɚɍɡɚɐɔɘɚ 

ɝɚɚɍɥɔɞɨ.
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ȰȴɀɀȱȼȱȹɂȴȬȷɈȹȬɋ ȰȴȬȯȹȺȽȾȴȶȬ ȹȱȾȼȬȮȸȬȾȴɃȱȽȶȴɁ ȺȽȾȼɇɁ  

ȳȬȭȺȷȱȮȬȹȴȵ ȯȺȷȺȮȹȺȯȺ ȸȺȳȯȬ Ȯ ȿȽȷȺȮȴɋɁ ȻȼȴȱȸȹȺȯȺ ȺȾȰȱȷȱȹȴɋ  

Ƚ ȴȽȻȺȷɈȳȺȮȬȹȴȱȸ ȶȾ ȴ ȸȼȾ 

 

ȬɜɌɍɗɔəɝɖɔɕ Ȭ.Ȯ. 

 
əɌɔɍɚɗɑɑ ɣɌɝɞɚ ɎɝɞɜɑɣɌɪɥɔɘɝɫ ɚɝɞɜɧɘ ɓɌɍɚɗɑɎɌəɔɫɘ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɚɞəɚ-

ɝɫɞɝɫ: əɌɜɟɤɑəɔɑ ɘɚɓɏɚɎɚɏɚ ɖɜɚɎɚɚɍɜɌɥɑəɔɫ (ɛɚ ɔɤɑɘɔɣɑɝɖɚɘɟ ɔ ɏɑɘɚɜɜɌɏɔ-

ɣɑɝɖɚɘɟ ɞɔɛɟ), ɚɛɟɡɚɗɔ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ (Ɏ ɞ. ɣ. ɝ ɖɜɚɎɚɔɓɗɔɫəɔɑɘ), ɎɚɝɛɌɗɔ-

ɞɑɗɨəɧɑ ɓɌɍɚɗɑɎɌəɔɫ. ȷɚɖɌɗɔɓɌɢɔɫ ɓɚəɧ ɔɤɑɘɔɔ ɝɚɚɞɎɑɞɝɞɎɟɑɞ ɚɛɜɑɐɑɗɑəəɚɘɟ 

ɝɚɝɟɐɔɝɞɚɘɟ ɍɌɝɝɑɕəɟ. ȯɔɛɚɐɑəɝəɚɝɞɨ ɣɌɝɞɚ ɔɘɑɑɞ ɠɚɜɘɟ ɖɗɔəɌ. ɂɔɞɚɞɚɖɝɔɣɑɝɖɔɕ ɚɞɑɖ 

ɓɌɡɎɌɞɧɎɌɑɞ ɍɑɗɚɑ ɔ ɝɑɜɚɑ ɎɑɥɑɝɞɎɚ. ȹɌɍɗɪɐɌɑɞɝɫ ɛɚɗɚɒɔɞɑɗɨəɌɫ ɐɔəɌɘɔɖɌ ɜɌɓɎɔɞɔɫ 

ɛɌɞɚɗɚɏɔɣɑɝɖɚɏɚ ɛɜɚɢɑɝɝɌ. ȶɚəɞɜɌɝɞəɧɑ ɎɑɥɑɝɞɎɌ ɔɝɛɚɗɨɓɟɪɞɝɫ ɐɗɫ ɐɔɠɠɑɜɑəɢɔɌɗɨ-

əɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɝ ɚɍɦɑɘəɧɘɔ ɛɜɚɢɑɝɝɌɘɔ. ȹɌɖɚɛɗɑəɔɑ ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ ɛɜɚ-

ɔɝɡɚɐɔɞ, ɛɜɑɔɘɟɥɑɝɞɎɑəəɚ, ɛɚ ɡɚɐɟ ɔɓɎɔɗɔə ɘɚɓɏɌ. ȻɜɔɣɔəɌɘɔ ɖɜɚɎɚɔɓɗɔɫəɔɫ (əɑ-

ɞɜɌɎɘɌɞɔɣɑɝɖɚɕ ɏɑɘɌɞɚɘɧ) Ɏ ɏɚɗɚɎəɚɕ ɘɚɓɏ ɘɚɏɟɞ ɫɎɗɫɞɨɝɫ ɏɔɛɑɜɞɚəɔɣɑɝɖɔɕ ɖɜɔɓ, ɜɌɓ-

ɜɧɎ ɌəɑɎɜɔɓɘɧ, ɏɑɘɚɜɜɌɏɔɣɑɝɖɌɫ ɞɜɌəɝɠɚɜɘɌɢɔɫ ɔɤɑɘɔɣɑɝɖɚɏɚ ɔəɝɟɗɨɞɌ ɔ ɚɛɟɡɚɗɨ 

ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ. ȶɌɖ ɛɜɌɎɔɗɚ, ɐɔɠɠɑɜɑəɢɔɌɗɨəɟɪ ɐɔɌɏəɚɝɞɔɖɟ ɔɤɑɘɔɣɑɝɖɚɏɚ ɔəɝɟɗɨɞɌ 

ɛɜɔɡɚɐɔɞɝɫ ɛɜɚɎɚɐɔɞɨ ɝ ɚɛɟɡɚɗɫɘɔ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɌɝɞɜɚɢɔɞɌɜəɚɏɚ ɜɫɐɌ.  ȾɌɖɒɑ ɔɤɑ-

ɘɔɣɑɝɖɔɕ ɔəɝɟɗɨɞ ɝɗɑɐɟɑɞ ɐɔɠɠɑɜɑəɢɔɜɚɎɌɞɨ ɝ ɞɌɖɔɘɔ ɎɚɝɛɌɗɔɞɑɗɨəɧɘɔ ɓɌɍɚɗɑɎɌəɔɫ-

ɘɔ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ, ɖɌɖ ɩəɢɑɠɌɗɔɞ ɔ ɎɌɝɖɟɗɔɞ. ȾɌɖɔɘ ɚɍɜɌɓɚɘ, Ɏ ɟɝɗɚɎɔɫɡ ɛɜɔɑɘəɚɏɚ 

ɚɞɐɑɗɑəɔɫ ɘəɚɏɚɛɜɚɠɔɗɨəɚɏɚ ɗɑɣɑɍəɚɏɚ ɟɣɜɑɒɐɑəɔɫ ɛɜɔɡɚɐɔɞɝɫ ɝɞɌɗɖɔɎɌɞɨɝɫ ɖɌɖ ɝ 

ɜɌɓɗɔɣəɧɘɔ ɚɝɞɜɧɘɔ ɓɌɍɚɗɑɎɌəɔɫɘɔ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ, ɞɚɘɚɏɜɌɠɔɣɑɝɖɌɫ ɖɌɜɞɔəɌ ɖɚɞɚ-

ɜɧɡ ɘɚɒɑɞ ɍɧɞɨ ɝɡɚɒɑɕ, ɞɌɖ ɔ ɝ ɜɌɓɗɔɣəɧɘɔ ɞɚɘɚɏɜɌɠɔɣɑɝɖɔɘɔ ɛɜɚɫɎɗɑəɔɫɘɔ (çɘɌɝ-

ɖɌɘɔè) ɚɐəɔɡ ɔ ɞɑɡ ɒɑ ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ ɛɜɚɢɑɝɝɚɎ, ɣɞɚ ɞɜɑɍɟɑɞ ɚɍɫɓɌɞɑɗɨəɚɏɚ ɝɚɛɚɝɞɌɎ-

ɗɑəɔɫ ȶȾ- ɔ ȸȼȾ-ɝɑɘɔɚɞɔɖɔ ɩɞɔɡ ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ ɛɜɚɢɑɝɝɚɎ ɝ ɌəɌɘəɑɓɚɘ ɔ ɖɗɔəɔɖɚɕ 

ɓɌɍɚɗɑɎɌəɔɫ.   

 

ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ (ȶȾ), ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɌɫ ɞɚɘɚ-

ɏɜɌɠɔɫ (ȸȼȾ), ɚɝɞɜɧɑ ɓɌɍɚɗɑɎɌəɔɫ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ, ɔɤɑɘɔɣɑɝɖɔɕ ɔəɝɟɗɨɞ, ɎɚɝɛɌɗɔ-

ɞɑɗɨəɧɑ ɓɌɍɚɗɑɎɌəɔɫ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ. 
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DIFFERENTIAL DIAGNOSIS OF NON-TRAUMATIC ACUTE BRAIN DISEASES IN THE 

EMERGENCY DEPARTMENT USING CT AND MRI 

 

Arablinskii A.V.  

 
he most common acute brain diseases include disorders of cerebral circul ation (by 

ischemic and hemorrhagic type), brain tumors (including those with he morrhage), 

and inflammatory d iseases. Localization of the ischemic zone corresponds to a sp e-

cific vascular region. Hypodensity often has the form of a wedge. Cytotoxic edema captures 

white and gray matter. There is a positive dynamics of the development of the pathological 

process. Co ntrast agents are used for differential diagnostics with volume tric processes. The 

accumulation of contrast agent occurs mainly in the course of the brain g yrus. The causes 
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of hemorrhage (non -traumatic hematoma) in the brain can be a hypertensive crisis, a neu-

rysm rupture, hemorrhagic transformation of an ischemic stroke, and a brain tumor. As a 

rule, differential diagnosis of ischemic stroke has to be performed with astrocytic brain t u-

mors. Also, ischemic stroke should be differentiated from such inflamm atory diseases of the 

brain as encephalitis and vasculitis. Thus, in terms of admissions, mu ltidisciplinary medical 

institutions have to deal with a variety of acute brain diseases, tomo graphy picture which 

can be similar and different tomographic manifestati ons ("masks") of the same pathological 

processes that requires a mandatory comparison of CT - and MRI -semiotics of these path o-

logical processes with a history and clinical disease .  

  

 Keywords: computed tomography, magnetic resonance imaging, acute brain disea s-

es, ischemic stroke, inflammatory diseases of the brain.  
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əɌɔɍɚɗɑɑ ɣɌɝɞɚ ɎɝɞɜɑɣɌɪɥɔɘɝɫ əɑ-

ɞɜɌɎɘɌɞɔɣɑɝɖɔɘ ɚɝɞɜɧɘ ɓɌɍɚɗɑɎɌəɔ-

ɫɘ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ, ɝ ɖɚɞɚɜɧɘɔ ɛɜɔ-

ɡɚɐɔɞɝɫ ɎɝɞɜɑɣɌɞɨɝɫ ɎɜɌɣɟ ɗɟɣɑɎɚɕ 

ɐɔɌɏəɚɝɞɔɖɔ, Ɏɑɐɟɥɑɘɟ ɛɜɔɑɘ Ɏ ɖɌ-

ɍɔəɑɞɌɡ ȶȾ ɔ ȸȼȾ ɛɜɔɑɘəɚɏɚ ɚɞɐɑɗɑəɔɫ, ɚɞəɚ-

ɝɫɞɝɫ əɌɜɟɤɑəɔɫ ɘɚɓɏɚɎɚɏɚ ɖɜɚɎɚɚɍɜɌɥɑəɔɫ 

(ɛɚ ɔɤɑɘɔɣɑɝɖɚɘɟ ɔ ɏɑɘɚɜɜɌɏɔɣɑɝɖɚɘɟ ɞɔɛɟ), 

ɚɛɟɡɚɗɔ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ (Ɏ ɞ. ɣ. ɝ ɖɜɚɎɚɔɓɗɔɫ-

əɔɑɘ), Ɍ ɞɌɖɒɑ ɎɚɝɛɌɗɔɞɑɗɨəɧɑ ɓɌɍɚɗɑɎɌəɔɫ. 

ȰɚɎɚɗɨəɚ ɣɌɝɞɚ əɌɍɗɪɐɌɪɞɝɫ ɝɔɞɟɌɢɔɔ, ɖɚɏɐɌ 

ɐɔɠɠɑɜɑəɢɔɌɗɨəɌɫ ɐɔɌɏəɚɝɞɔɖɌ ɎɧɤɑɚɛɔɝɌə-

əɧɡ ɓɌɍɚɗɑɎɌəɔɕ ɍɧɎɌɑɞ ɓɌɞɜɟɐəɔɞɑɗɨəɌ Ɏ ɝɎɫ-

ɓɔ ɝɚ ɝɡɚɒɑɝɞɨɪ ɔɡ ȶȾ/ȸȼȾ- ɖɌɜɞɔəɧ, ɚɝɚɍɑəəɚ 

ɟ ɛɌɢɔɑəɞɚɎ Ɏ ɞɫɒɑɗɚɘ ɝɚɝɞɚɫəɔɔ, ɖɚɏɐɌ ɝɍɚɜ 

ɌəɌɘəɑɓɌ ɓɌɞɜɟɐəɔɞɑɗɑə ɗɔɍɚ ɞɑɣɑəɔɑ ɓɌɍɚɗɑɎɌ-

əɔɫ Ɍɞɔɛɔɣəɚ. ȻɑɜɎɔɣəɧɘ ɘɑɞɚɐɚɘ ɐɔɌɏəɚɝɞɔ-

ɖɔ ɞɌɖɔɡ ɓɌɍɚɗɑɎɌəɔɕ ɫɎɗɫɑɞɝɫ ȶȾ, Ɏ ɞɚɘ ɣɔɝɗɑ 

ɝ ɎəɟɞɜɔɎɑəəɧɘ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ, ɐɌəəɧɡ 

ɖɚɞɚɜɚɕ Ɏ ɍɚɗɨɤɔəɝɞɎɑ ɝɗɟɣɌɑɎ ɍɧɎɌɑɞ ɐɚɝɞɌ-

ɞɚɣəɚ ɐɗɫ ɎɧɜɌɍɚɞɖɔ ɛɜɌɎɔɗɨəɚɕ ɞɌɖɞɔɖɔ ɗɑɣɑ-

əɔɫ Ɏ ɛɑɜɎɧɑ ɝɟɞɖɔ ɓɌɍɚɗɑɎɌəɔɫ, əɚ Ɏ əɑɖɚɞɚ-

ɜɧɡ ɝɔɞɟɌɢɔɫɡ ɘɚɒɑɞ ɛɚɞɜɑɍɚɎɌɞɨɝɫ Ɏɧɛɚɗəɑ-

əɔɑ ȸȼȾ. ȶɜɚɘɑ ɞɚɏɚ, ɍɚɗɨɤɟɪ ɛɚɘɚɥɨ Ɏ ɐɌə-

əɧɡ ɝɔɞɟɌɢɔɫɡ ɘɚɏɟɞ ɚɖɌɓɌɞɨ ɞɌɖɔɑ ɘɑɞɚɐɔɖɔ, 

ɖɌɖ ȶȾ-ɌəɏɔɚɏɜɌɠɔɫ ɍɜɌɡɔɚɢɑɠɌɗɨəɧɡ Ɍɜɞɑɜɔɕ 

(ȶȾ ȭɂȬ), ȶȾ-ɛɑɜɠɟɓɔɫ ɔ ȸȼȾ-ɐɔɠɠɟɓɔɫ (ȸȼȾ-

ȰȮȴ), əɚ, Ɏɚ-ɛɑɜɎɧɡ, əɑ ɎɝɑɏɐɌ Ɏ ɟɝɗɚɎɔɫɡ ɛɜɔ-

ɑɘəɚɏɚ ɚɞɐɑɗɑəɔɫ ɍɚɗɨəɔɢɧ ɝɖɚɜɚɕ ɛɚɘɚɥɔ 

Ɏɚɓɘɚɒəɚ ɔɡ ɌɐɑɖɎɌɞəɚɑ ɛɜɔɘɑəɑəɔɑ, Ɍ Ɏɚ-

Ɏɞɚɜɧɡ, ɐɌɒɑ ɔɡ ɔɝɛɚɗɨɓɚɎɌəɔɑ ɞɌɖɒɑ əɑ ɎɝɑɏɐɌ 

ɛɚɘɚɏɌɑɞ ɟɝɞɌəɚɎɔɞɨ ɛɜɌɎɔɗɨəɧɕ ɐɔɌɏəɚɓ. ȾɌ-

ɖɔɘ ɚɍɜɌɓɚɘ, ɟɞɚɣəɑəɔɑ Ɏɚɓɘɚɒəɚɝɞɑɕ ȶȾ ɔ 

ȸȼȾ Ɏ ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɕ ɐɔɌɏəɚɝɞɔɖɑ əɑɞɜɌɎ-

ɘɌɞɔɣɑɝɖɔɡ ɚɝɞɜɧɡ ɓɌɍɚɗɑɎɌəɔɕ ɏɚɗɚɎəɚɏɚ ɘɚɓ-

ɏɌ Ɏ ɟɝɗɚɎɔɫɡ ɛɜɔɑɘəɚɏɚ ɚɞɐɑɗɑəɔɫ ɛɜɑɐɝɞɌɎɗɫ-

ɑɞɝɫ əɌɘ ɐɚɝɞɌɞɚɣəɚ ɌɖɞɟɌɗɨəɧɘ. 

ȴɤɑɘɔɣɑɝɖɔɕ ɔəɝɟɗɨɞ. 

ȴɤɑɘɔɣɑɝɖɔɕ ɔəɝɟɗɨɞ (Ⱥȹȸȶ ɛɚ ɔɤɑɘɔ-

ɣɑɝɖɚɘɟ ɞɔɛɟ) ɝɚɝɞɌɎɗɫɑɞ ɚɖɚɗɚ 85% Ɏɝɑɡ ɔə-

ɝɟɗɨɞɚɎ. ɃɌɥɑ ɗɚɖɌɗɔɓɟɑɞɝɫ Ɏ ɍɌɝɝɑɕəɑ ɝɜɑɐəɑɕ 

ɘɚɓɏɚɎɚɕ Ɍɜɞɑɜɔɔ. ȳɌɡɎɌɞɧɎɌɑɞ ɖɌɖ ɍɑɗɚɑ, ɞɌɖ ɔ 

ɝɑɜɚɑ ɎɑɥɑɝɞɎɚ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ. Ȼɜɔ ɩɞɚɘ ɢɔ-

ɞɚɞɚɖɝɔɣɑɝɖɔɕ ɚɞɑɖ ɎɧɓɧɎɌɑɞ ɐɔɠɠɟɓəɚɑ ɝəɔ-

ɒɑəɔɑ ɛɗɚɞəɚɝɞɔ ɘɚɓɏɚɎɚɏɚ ɎɑɥɑɝɞɎɌ ɝ ɘɌɖɝɔ-

ɘɌɗɨəɚɕ ɎɧɜɌɒɑəəɚɝɞɨɪ Ɏ ɞɑɣɑəɔɑ 3 - 7 ɐəɑɕ 

ɚɞ əɌɣɌɗɌ ɓɌɍɚɗɑɎɌəɔɫ.  

ȰɔɠɠɑɜɑəɢɔɌɗɨəɌɫ ɐɔɌɏəɚɝɞɔɖɌ ɔɤɑ-

ɘɔɔ ɝ ɚɛɟɡɚɗɨɪ ɔ ɎɚɝɛɌɗɔɞɑɗɨəɧɘɔ ɓɌɍɚɗɑ-

ɎɌəɔɫɘɔ. 

ȷɚɖɌɗɔɓɌɢɔɫ ɓɚəɧ ɔɤɑɘɔɔ ɝɚɚɞɎɑɞɝɞɎɟɑɞ 

ɚɛɜɑɐɑɗɑəəɚɘɟ ɝɚɝɟɐɔɝɞɚɘɟ ɍɌɝɝɑɕəɟ. ȯɔɛɚɐɑə-

ɝəɚɝɞɨ ɣɌɝɞɚ ɔɘɑɑɞ ɠɚɜɘɟ ɖɗɔəɌ. ɂɔɞɚɞɚɖɝɔɣɑ-

ɝɖɔɕ ɚɞɑɖ ɓɌɡɎɌɞɧɎɌɑɞ ɍɑɗɚɑ ɔ ɝɑɜɚɑ ɎɑɥɑɝɞɎɚ. 

ȹɌɍɗɪɐɌɑɞɝɫ ɛɚɗɚɒɔɞɑɗɨəɌɫ ɐɔəɌɘɔɖɌ ɜɌɓɎɔ-

ɞɔɫ ɛɌɞɚɗɚɏɔɣɑɝɖɚɏɚ ɛɜɚɢɑɝɝɌ. ȶɚəɞɜɌɝɞəɧɑ 

ɎɑɥɑɝɞɎɌ ɔɝɛɚɗɨɓɟɪɞɝɫ ɐɗɫ ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɕ 

ɐɔɌɏəɚɝɞɔɖɔ ɝ ɚɍɦɑɘəɧɘɔ ɛɜɚɢɑɝɝɌɘɔ. ȹɌɖɚɛ-

ɗɑəɔɑ ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ ɛɜɚɔɝɡɚɐɔɞ, 

ɛɜɑɔɘɟɥɑɝɞɎɑəəɚ, ɛɚ ɡɚɐɟ ɔɓɎɔɗɔə ɘɚɓɏɌ. Ȼɚ-

Ɏɜɑɒɐɑəɔɑ ɏɑɘɌɞɚɩəɢɑɠɌɗɔɣɑɝɖɚɏɚ ɍɌɜɨɑɜɌ ɛɜɔ 

ȹȸȶ ɛɜɔɎɚɐɔɞ ɖ ɩɠɠɑɖɞɟ əɌɖɚɛɗɑəɔɫ ɖɚə-

ɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ Ɏ ɓɚəɑ ɔəɝɟɗɨɞɌ Ɏ ɛɑɜɔɚɐ ɝ 

5 - 12 ɛɚ 21 ɐɑəɨ. Ȼɜɔ ɔɝɛɚɗɨɓɚɎɌəɔɔ ȶȾȬ ȭɂȬ 

Ɏɚɓɘɚɒəɚ ɟɎɔɐɑɞɨ çɚɍɜɧɎè ɛɔɞɌɪɥɑɕ ɔɤɑɘɔɓɔ-

ɜɚɎɌəəɟɪ ɓɚəɟ ɖɚəɞɜɌɝɞɔɜɚɎɌəəɚɕ Ɍɜɞɑɜɔɔ əɌ 

ɟɜɚɎəɑ ɞɜɚɘɍɌ, ɛɜɔ ȶȾ-ɛɑɜɠɟɓɔɔ ɚɞɘɑɣɌɑɞɝɫ ɑɑ 

ɝəɔɒɑəɔɑ Ɏ ɓɚəɑ ɔɤɑɘɔɔ ɝ ɜɌɓɐɑɗɑəɔɑɘ ɑɑ əɌ 

ɚɍɜɌɞɔɘɧɑ ɔɓɘɑəɑəɔɫ (ɞ.ə. çɛɑəɟɘɍɜɟè) ɔ əɑɚɍ-

ɜɌɞɔɘɧɑ (çɫɐɜɚè) (ɜɔɝ. 1), ɣɞɚ, Ɏ ɝɚɣɑɞɌəɔɔ ɝ ɜɫ-

ɐɚɘ ɐɜɟɏɔɡ ɖɜɔɞɑɜɔɑɎ, ɛɚɓɎɚɗɫɑɞ ɛɜɔəɔɘɌɞɨ 

ɜɑɤɑəɔɑ ɚ ɞɚɘ ɔɗɔ ɔəɚɘ Ɏɔɐɑ ɗɑɣɑəɔɫ, ɚɐəɌɖɚ 

ɩɞɚ əɑ ɫɎɗɫɑɞɝɫ ɛɜɑɐɘɑɞɚɘ ɔɓɟɣɑəɔɫ ɐɌəəɚɕ 

ɜɌɍɚɞɧ.  

Ȼɜɔ ɔɝɛɚɗɨɓɚɎɌəɔɔ ȸȼȾ-ȰȮȴ Ɏ ɓɚəɑ ɔɤɑ-

ɘɔɔ ɍɟɐɑɞ əɌɍɗɪɐɌɞɨɝɫ ɚɏɜɌəɔɣɑəɔɑ ɐɔɠɠɟɓɔɔ. 

ȹɌɔɍɚɗɨɤɔɑ ɓɌɞɜɟɐəɑəɔɫ ɛɜɔ ɐɔɠɠɑɜɑəɢɔɌɗɨ-

əɚɕ  ɐɔɌɏəɚɝɞɔɖɑ  ɔɤɑɘɔɣɑɝɖɚɏɚ  ɔəɝɟɗɨɞɌ  Ɏɚɓ- 

ȶ 
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ȼɔɝ. 1 Ɍ (Fig. 1 Ɍ) 

 

ȼɔɝ. 1 ɍ (Fig. 1 b) 

ȼɔɝ. 1.      ȴɤɑɘɔɣɑɝɖɔɕ ɔəɝɟɗɨɞ Ɏ ɍɌɝɝɑɕəɑ ɗɑɎɚɕ ȽȸȬ. 

Ɍ ð  ȶȾ ȭɂȬ, ɚɖɖɗɪɓɔɫ ɝɑɏɘɑəɞɌ ȸ1 ɗɑɎɚɕ ȽȸȬ. 

ɍ ð ȶȾ-ɛɑɜɠɟɓɔɫ; ɓɚəɌ ɝəɔɒɑəɔɫ ɛɑɜɠɟɓɔɔ (ɔɤɑɘɔɔ) Ɏ ɍɌɝɝɑɕəɑ ɗɑɎɚɕ ȽȸȬ ɝ ɛɜɑɚɍɗɌɐɌəɔɑɘ ɚɍɦɑɘɌ ɛɑəɟɘɍ-

ɜɧ (ɓɑɗɑəɧɕ ɢɎɑɞ) əɌɐ ɚɍɦɑɘɚɘ ɫɐɜɌ (ɖɜɌɝəɧɕ ɢɎɑɞ). ȾɌɖɒɑ ɚɞɘɑɣɌɑɞɝɫ ɓɚəɌ ɔɤɑɘɔɔ Ɏ ɍɌɝɝɑɕəɑ ɗɑɎɚɕ ȳȸȬ.  

Fig. 1.   Ischemic stroke in the left middle cerebral arte ry region.  

Ɍ ð CT-angiography, brain. M1 -segment occlusion of the left middle cerebral artery.  

b - CT-perfusion, a zone of reduced perfusion (ischemia) in the left middle cerebral artery region with a predom i-

nance of the penumbra volume (green) over the co re volume (red). There is also an ischemic zone in the left middle 

cerebral artery region.  

 

ȼɔɝ. 2 Ɍ (Fig. 2 Ɍ) 

 

ȼɔɝ. 2 ɍ (Fig. 2 b) 

ȼɔɝ. 2.     ȹɌɖɚɛɗɑəɔɑ ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ Ɏ ɓɚəɑ ɔɤɑɘɔɔ Ɏ ɝɞɎɚɗɑ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ. 

Ɍ ð ȸȼȾ Ⱦ1-Ȯȴ, əɌɞɔɎəɚɑ ɔɓɚɍɜɌɒɑəɔɑ. 

ɍ ð ȸȼȾ Ⱦ1-Ȯȴ, ɛɚɝɗɑ ɎəɟɞɜɔɎɑəəɚɏɚ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ. 

Fig. 2.    Accumulation of contrast agent in the area of ischemia in the brain stem.  

Ɍ - MRI T1 -WI, pre -contrast.  

b - MRI T1 -WI, contrast -enhanced.  
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əɔɖɌɪɞ Ɏ ɛɚɓɐəɪɪ ɛɚɐɚɝɞɜɟɪ ɔ ɡɜɚəɔɣɑɝɖɟɪ 

ɠɌɓɧ ɓɌɍɚɗɑɎɌəɔɫ (ɛɚɝɗɑ 7 ɐəɑɕ ɚɞ əɌɣɌɗɌ ɓɌɍɚ-

ɗɑɎɌəɔɫ), ɖɚɏɐɌ ɐɌəəɧɑ ɐɎɟɡ Ɏɧɤɑɛɑɜɑɣɔɝɗɑə-

əɧɡ ɘɑɞɚɐɔɖ ɞɑɜɫɪɞ ɝɎɚɪ ɌɖɞɟɌɗɨəɚɝɞɨ. ȶɜɚɘɑ 

ɞɚɏɚ, əɑɚɐəɚɓəɌɣəɧɑ ɜɑɓɟɗɨɞɌɞɧ Ɏɚɓɘɚɒəɚ ɛɚ-

ɗɟɣɔɞɨ ɔ ɛɜɔ ɔɝɛɚɗɨɓɚɎɌəɔɔ ɎəɟɞɜɔɎɑəəɚɏɚ 

ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ, Ɏ ɞɑɡ ɝɗɟɣɌɫɡ, ɖɚɏɐɌ əɌɖɚɛ-

ɗɑəɔɑ ɛɜɑɛɌɜɌɞɌ ɛɜɚɔɝɡɚɐɔɞ əɑɞɔɛɔɣəɚ (ɜɔɝ. 2). 

Ⱥɛɟɡɚɗɔ ɂȹȽ ɝ ɞɚɣɖɔ ɓɜɑəɔɫ ɐɔɠɠɑ-

ɜɑəɢɔɌɗɨəɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɝ ɔɤɑɘɔɣɑɝɖɔɘ 

ɔəɝɟɗɨɞɚɘ. 

ȶɌɖ ɛɜɌɎɔɗɚ, ɐɔɠɠɑɜɑəɢɔɌɗɨəɟɪ ɐɔɌɏəɚ-

ɝɞɔɖɟ ɔɤɑɘɔɣɑɝɖɚɏɚ ɔəɝɟɗɨɞɌ ɛɜɔɡɚɐɔɞɝɫ ɛɜɚ-

Ɏɚɐɔɞɨ ɝ ɚɛɟɡɚɗɫɘɔ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ Ɍɝɞɜɚɢɔ-

ɞɌɜəɚɏɚ ɜɫɐɌ. 

 ȻɔɗɚɢɔɞɌɜəɌɫ ɌɝɞɜɚɢɔɞɚɘɌ (G I) ɔɘɑɑɞ 

əɌɔɗɟɣɤɔɕ ɛɜɚɏəɚɓ ɔɓ Ɏɝɑɡ ɏɗɔɚɘ, ɔəɞɑəɝɔɎəɚ 

əɌɖɌɛɗɔɎɌɑɞ ɖɚəɞɜɌɝɞəɚɑ ɎɑɥɑɝɞɎɚ ɛɚɝɗɑ Ɏəɟɞ-

ɜɔɎɑəəɚɏɚ ɟɝɔɗɑəɔɫ, ɣɌɥɑ ɎɝɞɜɑɣɌɑɞɝɫ ɟ ɐɑɞɑɕ 

ɔ ɘɚɗɚɐɧɡ ɗɪɐɑɕ, ɚɍɧɣəɚ, Ɏ ɘɚɓɒɑɣɖɑ, Ɏ ɝɞɎɚɗɑ 

ɔɗɔ Ɏ ɞɖɌəɫɡ, ɚɖɜɟɒɌɪɥɔɡ III-ɕ ɒɑɗɟɐɚɣɑɖ (ɜɔɝ. 

3). 

ȰɔɠɠɟɓəɌɫ ɌɝɞɜɚɢɔɞɚɘɌ (G II) ɚɍɗɌɐɌɑɞ 

ɔəɠɔɗɨɞɜɌɞɔɎəɧɘ ɡɌɜɌɖɞɑɜɚɘ ɜɚɝɞɌ, əɑ ɖɚə-

ɞɜɌɝɞɔɜɟɑɞɝɫ ɛɚɝɗɑ ɎəɟɞɜɔɎɑəəɚɏɚ ɟɝɔɗɑəɔɫ, 

əɑɖɜɚɓɧ, ɖɜɚɎɚɔɓɗɔɫəɔɫ ɔ ɖɔɝɞɧ ɛɜɌɖɞɔɣɑɝɖɔ 

əɑ əɌɍɗɪɐɌɪɞɝɫ. ȰɌəəɧɕ Ɏɔɐ ɏɗɔɚɘ ɎɧɓɧɎɌɑɞ 

əɌɔɍɚɗɨɤɔɑ ɓɌɞɜɟɐəɑəɔɫ Ɏ ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɕ 

ɐɔɌɏəɚɝɞɔɖɑ ɝ ɔɤɑɘɔɣɑɝɖɔɘ ɔəɝɟɗɨɞɚɘ (ɜɔɝ. 4). 

ȬəɌɛɗɌɝɞɔɣɑɝɖɌɫ ɌɝɞɜɚɢɔɞɚɘɌ (G III) ɝɚ-

ɝɞɌɎɗɫɑɞ ɞɜɑɞɨ Ɏɝɑɡ ȬȽɂ ɔ 25% Ɏɝɑɡ ɏɗɔɚɘ, ɛɑɞ-

ɜɔɠɔɖɌɞɧ ɔ ɖɜɚɎɚɔɓɗɔɫəɔɫ ɎɝɞɜɑɣɌɪɞɝɫ  ɜɑɐ-

ɖɚ, ɘɚɏɟɞ ɝɚɐɑɜɒɌɞɨ ɖɔɝɞɧ, ɝɞɑəɖɔ ɖɚɞɚɜɧɡ 

əɌɖɌɛɗɔɎɌɪɞ ɖɚəɞɜɌɝɞəɧɕ ɛɜɑɛɌɜɌɞ. ȮɧɜɌɒɑə 

ɛɑɜɔɠɚɖɌɗɨəɧɕ ɚɞɑɖ ɔ çɘɌɝɝ-ɩɠɠɑɖɞè. ȸɚɏɟɞ əɑ 

əɌɖɌɛɗɔɎɌɞɨ ɖɚəɞɜɌɝɞəɚɑ ɎɑɥɑɝɞɎɚ, ɗɔɍɚ 

əɌɖɌɛɗɔɎɌɑɞ ɑɏɚ ɠɚɖɌɗɨəɚ (ɜɔɝ. 5). 

ȯɗɔɚɍɗɌɝɞɚɘɌ (G IY) ɝɚɝɞɌɎɗɫɑɞ ɛɚɗɚɎɔəɟ 

Ɏɝɑɡ ɏɗɔɚɘ, ɡɌɜɌɖɞɑɜɔɓɟɑɞɝɫ ɔəɠɔɗɨɞɜɌɞɔɎəɧɘ 

ɜɚɝɞɚɘ. ȺɛɟɡɚɗɑɎɧɑ ɘɌɝɝɧ ɘɚɏɟɞ əɑ ɎɔɓɟɌɗɔɓɔ-

ɜɚɎɌɞɨɝɫ ɐɌɒɑ ɛɚɝɗɑ ɖɚəɞɜɌɝɞəɚɏɚ ɟɝɔɗɑəɔɫ, Ɍ 

ɘɚɏɟɞ ɔəɞɑəɝɔɎəɚ əɌɖɌɛɗɔɎɌɞɨ ɖɚəɞɜɌɝɞəɧɕ 

ɛɜɑɛɌɜɌɞ. ȻɑɜɔɠɚɖɌɗɨəɧɕ ɚɞɑɖ ɘɚɒɑɞ ɍɧɞɨ 

ɝɗɌɍɚɎɧɜɌɒɑəəɧɘ. ɃɌɝɞɚ əɌɍɗɪɐɌɪɞɝɫ ɖɜɚɎɚ-

ɔɓɗɔɫəɔɫ, ɖɔɝɞɧ ɔ ɓɚəɧ əɑɖɜɚɓɌ. Ȯ 5% ɝɗɟɣɌɑɎ 

ɍɧɎɌɑɞ ɛɑɜɎɔɣəɚ ɘəɚɒɑɝɞɎɑəəɚɕ (ɜɔɝ. 6). 

ȮɚɝɛɌɗɔɞɑɗɨəɧɑ ɓɌɍɚɗɑɎɌəɔɫ ɏɚɗɚɎəɚɏɚ 

ɘɚɓɏɌ ɝ ɞɚɣɖɔ ɓɜɑəɔɫ ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɕ ɐɔ-

Ɍɏəɚɝɞɔɖɔ ɝ ɔɤɑɘɔɣɑɝɖɔɘ ɔəɝɟɗɨɞɚɘ. 

Ȯ ɛɑɜɎɟɪ ɚɣɑɜɑɐɨ ɔɤɑɘɔɣɑɝɖɔɕ ɔəɝɟɗɨɞ 

ɝɗɑɐɟɑɞ ɐɔɠɠɑɜɑəɢɔɜɚɎɌɞɨ ɝ ɞɌɖɔɘɔ ɎɚɝɛɌɗɔ-

ɞɑɗɨəɧɘɔ ɓɌɍɚɗɑɎɌəɔɫɘɔ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ, ɖɌɖ 

ɩəɢɑɠɌɗɔɞ (Ɏɔɜɟɝəɧɕ ð ɏɑɜɛɑɞɔɣɑɝɖɔɕ, ɖɗɑɥɑ-

Ɏɚɕ, ɖɚɘɌɜɔəɧɕ), ɍɌɖɞɑɜɔɌɗɨəɧɕ ð Ɏ ɞɚɘ ɣɔɝɗɑ 

əɑɕɜɚɍɚɜɜɑɗɔɚɓ (ɍɚɗɑɓəɨ ȷɌɕɘɌ) ɔ ɝɔɠɔɗɔɝ, Ɍ 

ɞɌɖɒɑ ɎɌɝɖɟɗɔɞ.  

ɉəɢɑɠɌɗɔɞ ɡɌɜɌɖɞɑɜɔɓɟɑɞɝɫ ɐɔɠɠɟɓəɧɘ 

ɎɚɝɛɌɗɑəɔɑɘ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ. ȱɐɔəɚɕ ɚɍɥɑ-

ɛɜɔəɫɞɚɕ ɖɗɌɝɝɔɠɔɖɌɢɔɔ ɩəɢɑɠɌɗɔɞɚɎ əɑ ɝɟ-

ɥɑɝɞɎɟɑɞ. ɉɞɔɚɗɚɏɔɣɑɝɖɔ ɚəɔ ɐɑɗɫɞɝɫ əɌ ɔə-

ɠɑɖɢɔɚəəɧɑ, ɞɚɖɝɔɣɑɝɖɔɑ, Ɍɟɞɚɔɘɘɟəəɧɑ, ɛɚ-

ɝɞɎɌɖɢɔəɌɗɨəɧɑ. Ƚɜɑɐɔ ɔəɠɑɖɢɔɚəəɧɡ əɌɔɍɚ-

ɗɑɑ ɣɌɝɞɚ ɎɝɞɜɑɣɌɑɞɝɫ ɏɑɜɛɑɞɔɣɑɝɖɔɕ ɔ ɖɗɑɥɑ-

Ɏɚɕ, Ɍ ɞɌɖɒɑ ɍɌɖɞɑɜɔɌɗɨəɧɕ. Ȼɚɝɗɑɐəɔɕ, ɚɐəɌ-

ɖɚ, Ɏ ɍɚɗɨɤɔəɝɞɎɑ ɝɗɟɣɌɑɎ ɔɘɑɑɞ ɚɛɜɑɐɑɗɑəəɧɕ 

ɌəɌɘəɑɓ Ɏ Ɏɔɐɑ ɚɞɖɜɧɞɚɕ ɣɑɜɑɛəɚ-ɘɚɓɏɚɎɚɕ 

ɞɜɌɎɘɧ ɔɗɔ ɚɛɑɜɌɞɔɎəɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ əɌ 

ɞɖɌəɔ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ. Ȼɜɔ ɏɑɜɛɑɞɔɣɑɝɖɚɘ ɩə-

ɢɑɠɌɗɔɞɑ ɣɑɜɑɓ əɑɝɖɚɗɨɖɚ ɐəɑɕ ɚɞ əɌɣɌɗɌ ɓɌɍɚ-

ɗɑɎɌəɔɫ Ɏ ɗɚɍəɚ-Ɏɔɝɚɣəɚɕ ɐɚɗɫɡ, ɛɚɫɝəɚɕ ɔɓɎɔ-

ɗɔəɑ ɔ Ɏ ɚɍɗɌɝɞɔ ɚɝɞɜɚɎɖɌ əɌ ȶȾ ɘɚɏɟɞ ɚɍəɌɜɟ-

ɒɔɎɌɞɨɝɫ ɏɔɛɚɐɑəɝəɧɑ ɚɣɌɏɔ, Ɍ əɌ ȸȼȾ ð ɏɔɛɑ-

ɜɔəɞɑəɝɔɎəɧɑ ɓɚəɧ əɌ Ⱦ2-Ȯȴ ɔ ɔɓɚ-

ɏɔɛɚɔəɞɑəɝɔɎəɧɑ ð əɌ Ⱦ1-Ȯȴ. ȴɓɘɑəɑəɔɫ ɣɌɥɑ 

əɚɝɫɞ Ɍɝɔɘɘɑɞɜɔɣəɧɕ ɡɌɜɌɖɞɑɜ, ɘɚɏɟɞ ɍɧɞɨ ɔ Ɏ 

ɝɑɜɚɘ ɎɑɥɑɝɞɎɑ, əɚ əɑ ɛɜɔɎɫɓɌəɧ ɖ ɚɛɜɑɐɑɗɑə-

əɚɘɟ ɝɚɝɟɐɔɝɞɚɘɟ ɍɌɝɝɑɕəɟ (ɜɔɝ. 7, 8). ȸɚɒɑɞ 

ɍɧɞɨ əɑɍɚɗɨɤɚɑ əɌɖɚɛɗɑəɔɑ ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑ-

ɛɌɜɌɞɌ (ɜɔɝ. 8 Ɍ). ȶɗɑɥɑɎɚɕ ɩəɢɑɠɌɗɔɞ ɫɎɗɫɑɞɝɫ 

ɛɜɔɜɚɐəɚ-ɚɣɌɏɚɎɧɘ ɔəɠɑɖɢɔɚəəɧɘ ɓɌɍɚɗɑɎɌ-

əɔɑɘ, ɎɧɓɧɎɌɑɘɧɘ ɎɔɜɟɝɌɘɔ ɖɗɑɥɑɎɚɏɚ ɩəɢɑ-

ɠɌɗɔɞɌ, ɛɑɜɑɐɌɪɥɑɑɝɫ ɞɜɌəɝɘɔɝɝɔɎəɚ (ɣɑɜɑɓ 

əɌɝɑɖɚɘɧɡ) ɔɗɔ ɌɗɔɘɑəɞɌɜəɧɘ ɛɟɞɑɘ (ɛɜɔ ɟɛɚ-

ɞɜɑɍɗɑəɔɔ Ɏ ɛɔɥɟ ɘɚɗɚɖɌ ɍɚɗɨəɧɡ ɒɔɎɚɞəɧɡ). 

ȮɔɓɟɌɗɔɓɔɜɟɑɞɝɫ ɛɜɔ ȸȼȾ ɞɚɗɨɖɚ ɛɜɔ ɞɫɒɑɗɚɘ 

ɞɑɣɑəɔɔ. ȴɓɘɑəɑəɔɫ Ɏ ɖɚɜɑ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ əɚ-

ɝɫɞ ɝɗɌɍɚɎɧɜɌɒɑəəɧɕ ɡɌɜɌɖɞɑɜ. ȿɣɌɝɞɖɔ ɝ ɛɚ-

Ɏɧɤɑəɔɑɘ ɝɔɏəɌɗɌ ɜɌɝɛɚɗɌɏɌɪɞɝɫ Ɏ ɚɍɗɌɝɞɔ 

ɘɚɓɒɑɣɖɌ, ɍɌɓɌɗɨəɧɡ ɏɌəɏɗɔɑɎ ɔ ɍɟɏɜɚɎ ɓɜɔ-

ɞɑɗɨəɧɡ əɑɜɎɚɎ. ȸɚɒɑɞ ɚɞɘɑɣɌɞɨɝɫ əɌɖɚɛɗɑəɔɑ 

ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ (ɜɔɝ. 9). 

ȹɑɕɜɚɍɚɜɜɑɗɔɚɓ ð ɩɞɚ ɓɚɚəɚɓəɚɑ ɛɜɔɜɚɐəɚ-

ɚɣɌɏɚɎɚɑ ɓɌɍɚɗɑɎɌəɔɑ, ɎɧɓɧɎɌɑɘɚɑ ɍɌɖɞɑɜɔɫɘɔ, 

ɛɑɜɑəɚɝɣɔɖɌɘɔ ɖɚɞɚɜɧɡ ɫɎɗɫɪɞɝɫ ɖɗɑɥɔ. Ȼɜɔ 

ɩɞɚɘ ɛɚɜɌɒɌɪɞɝɫ ɛɚɐɖɚɜɖɚɎɧɑ ɫɐɜɌ, ɎɚɎɗɑɣɑ-

əɔɑ Ɏɔɝɚɣəɧɡ ɐɚɗɑɕ əɑɡɌɜɌɖɞɑɜəɚ. ȹɌ Ⱦ2-Ȯȴ 

ɎɧɫɎɗɫɪɞɝɫ ɘəɚɒɑɝɞɎɑəəɧɑ ɍɔɗɌɞɑɜɌɗɨəɧɑ ɛɑ-

ɜɔɎɑəɞɜɔɖɟɗɫɜəɧɑ ɔ ɝɞɎɚɗɚɎɧɑ ɏɔɛɑɜɔəɞɑə-

ɝɔɎəɧɑ ɚɣɌɏɔ ɍɑɓ ɘɌɝɝ-ɩɠɠɑɖɞɌ (ɜɔɝ. 10). 

Ȼɜɔ ɝɔɠɔɗɔɝɑ ɘɚɏɟɞ ɐɔɌɏəɚɝɞɔɜɚɎɌɞɨɝɫ 

Ɏɞɚɜɔɣəɧɑ ɛɜɔɓəɌɖɔ ɝɔɠɔɗɔɞɔɣɑɝɖɚɏɚ ɎɌɝɖɟɗɔ-

ɞɌ ð ɘɑɗɖɔɑ ɚɣɌɏɔ ɔɤɑɘɔɔ Ɏ ɝɑɜɚɘ ɔ ɍɑɗɚɘ Ɏɑ-

ɥɑɝɞɎɑ ɔ Ɏ ɛɚɐɖɚɜɖɚɎɧɡ ɚɞɐɑɗɌɡ ɝ ɟɓɗɚɎɧɘ ɔɗɔ 

ɐɔɠɠɟɓəɧɘ əɌɖɚɛɗɑəɔɑɘ ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌ-

ɜɌɞɌ. 

ȮɌɝɖɟɗɔɞ ɛɜɑɐɝɞɌɎɗɫɑɞ ɝɚɍɚɕ ɎɚɝɛɌɗɔ-

ɞɑɗɨəɚɑ ɛɚɜɌɒɑəɔɑ ɝɞɑəɖɔ ɝɚɝɟɐɚɎ ɔ ɘɚɒɑɞ ɝɚ-

ɛɜɚɎɚɒɐɌɞɨɝɫ ɖɜɚɎɚɔɓɗɔɫəɔɫɘɔ. Ȼɜɔ ȸȼȾ Ɏɧ-

ɫɎɗɫɪɞɝɫ ɚɣɌɏɚɎɧɑ ɔɗɔ ɘəɚɏɚɚɣɌɏɚɎɧɑ Ɍɝɔɘ-

ɘɑɞɜɔɣəɧɑ ɔɓɘɑəɑəɔɫ Ɏ ɝɑɜɚɘ ɔ ɍɑɗɚɘ Ɏɑɥɑ-

ɝɞɎɌɡ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ; ɚɞɑɖ ɛɚɗɟɤɌɜɔɫ ɔɗɔ ɐɚ-

ɗɔ; ɐɔɠɠɟɓəɧɑ əɑɜɑɏɟɗɫɜəɧɑ ɟɝɔɗɑəɔɫ ȸȼȾ 

ɝɔɏəɌɗɌ ɚɞ ɘɚɓɏɚɎɧɡ ɚɍɚɗɚɣɑɖ. ȺɛɔɝɌəɧ ɝɗɟɣɌɔ 

ɝ ɛɜɔɓəɌɖɌɘɔ ɝɟɍɌɜɌɡəɚɔɐɌɗɨəɚɏɚ ɖɜɚɎɚɔɓɗɔɫ-

əɔɫ ɝ ɛɚɝɗɑɐɟɪɥɔɘ Ɏ ɞɑɣɑəɔɑ ɚɐəɚɕ əɑɐɑɗɔ ɛɚ-

ɫɎɗɑəɔɑɘ ɘəɚɒɑɝɞɎɑəəɧɡ ɔəɠɌɜɖɞɚɎ ɘɚɓɏɌ, ɝ 

ɐɔɠɠɟɓəɧɘ ɛɚɜɌɒɑəɔɑɘ ɍɑɗɚɏɚ ɎɑɥɑɝɞɎɌ ɘɚɓ-

ɏɌ, ɛɜɑɔɘɟɥɑɝɞɎɑəəɚ əɑ ɝ ɛɌɜɑəɡɔɘɌɞɚɓəɧɘɔ, Ɍ 

ɝ ɗɑɛɞɚɘɑəɔəɏɑɌɗɨəɧɘɔ ɔɓɘɑəɑəɔɫɘɔ (ɜɔɝ. 11). 

ȸȼȾ  ɝ  ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ  ɘɚɒɑɞ  ɎɧɫɎɔɞɨ ɏɔ- 
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ȼɔɝ. 3 Ɍ (Fig. 3 Ɍ) 

 

ȼɔɝ. 3 ɍ (Fig. 3 b) 

ȼɔɝ. 3.      ȻɔɗɚɔɐəɌɫ ɌɝɞɜɚɢɔɞɚɘɌ Ɏ ɞɑɘɑəəɚɕ ɚɍɗɌɝɞɔ ɗɑɎɚɏɚ ɛɚɗɟɤɌɜɔɫ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɍɑɓ 

əɌɖɚɛɗɑəɔɫ ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ. 

Ɍ ð ȶȾ ɝ ɎəɟɞɜɔɎɑəəɧɘ  ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ. 

ɍ ð ȸȼȾ, Ⱦ1-Ȯȴ ɝ ɎəɟɞɜɔɎɑəəɧɘ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ. 

Fig. 3.   Astrocytoma grade I in the parietal region of the left hemisphere of the brain without accumul a-

tion of contrast agent . 

Ɍ ð CT, contrast -enhanced.  

b ð MRI, T1 -WI, contrast -enhanced.  

 

ȼɔɝ. 4 Ɍ (Fig. 4 Ɍ) 

 

ȼɔɝ. 4 ɍ (Fig. 4 b) 

 

ȼɔɝ. 4 Ɏ (Fig. 4 ɝ) 

ȼɔɝ. 4.   ȰɔɠɠɟɓəɌɫ ɌɝɞɜɚɢɔɞɚɘɌ Ɏ ɗɚɍəɚɕ ɚɍɗɌɝɞɔ ɗɑɎɚɏɚ ɛɚɗɟɤɌɜɔɫ ɍɑɓ əɌɖɚɛɗɑəɔɫ ɖɚəɞɜɌɝɞ-

əɚɏɚ ɛɜɑɛɌɜɌɞɌ. 

Ɍ  ð ȸȼȾ, Ⱦ2 FLAIR. 

ɍ ð ȸȼȾ, Ⱦ1-Ȯȴ, əɌɞɔɎəɚɑ ɔɓɚɍɜɌɒɑəɔɑ. 

Ɏ ð ȸȼȾ, Ⱦ1-Ȯȴ, ɝ ɎəɟɞɜɔɎɑəəɧɘ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ. 

Fig. 4.   Astrocytoma grade II in the frontal region of the left hemisphere without accumulation of contrast 

agent.  

a ð MRI, T2 -WI, FLAIR.   

b ð MRI, TI -WI, pre -contrast.  

c ð MRI, T1 -WI, contrast -enhanced.  
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ȼɔɝ. 5 Ɍ (Fig. 5 Ɍ) 

 

ȼɔɝ. 5 ɍ (Fig. 5 b) 

 

ȼɔɝ. 5 Ɏ (Fig. 5 ɝ) 

 

ȼɔɝ. 5 ɏ (Fig. 5 d) 

 

ȼɔɝ. 5 ɐ (Fig. 5 e) 

ȼɔɝ. 5.    ȬəɌɛɗɌɝɞɔɣɑɝɖɌɫ ɌɝɞɜɚɢɔɞɚɘɌ Ɏ ɓɌɞɧɗɚɣəɚɕ ɚɍɗɌɝɞɔ ɗɑɎɚɏɚ ɛɚɗɟɤɌɜɔɫ, çɝɔɘɟɗɔɜɟɪ-

ɥɌɫè ɓɚəɟ Ⱥȹȸȶ ɛɚ ɔɤɑɘɔɣɑɝɖɚɘɟ ɞɔɛɟ Ɏ ɍɌɝɝɑɕəɑ ɗɑɎɚɕ ȳȸȬ ɛɜɔ əɌɞɔɎəɧɡ ȶȾ ɔ ȸȼȾ. 

Ɍ ð ȶȾ, əɌɞɔɎəɚɑ ɔɓɚɍɜɌɒɑəɔɑ. ȯɔɛɚɐɑəɝəɌɫ ɓɚəɌ Ɏ ɍɌɝɝɑɕəɑ ɗɑɎɚɕ ȳȸȬ. 

ɍ ð  ȸȼȾ, Ⱦ2 FLAIR. ȳɚəɌ ɛɚɎɧɤɑəəɚɏɚ ɝɔɏəɌɗɌ Ɏ ɍɌɝɝɑɕəɑ ɗɑɎɚɕ ȳȸȬ.  

Ɏ ð  ȸȼȾ, Ⱦ1-Ȯȴ, əɌɞɔɎəɚɑ ɔɓɚɍɜɌɒɑəɔɑ. ȳɚəɌ ɛɚəɔɒɑəəɚɏɚ ɝɔɏəɌɗɌ Ɏ ɍɌɝɝɑɕəɑ ɗɑɎɚɕ ȳȸȬ. 

ɏ ð  ȸȼȾ, ȰȮȴ, ɚɏɜɌəɔɣɑəɔɑ ɐɔɠɠɟɓɔɔ Ɏ ɍɌɝɝɑɕəɑ ɗɑɎɚɕ ȳȸȬ.   

ɐ ð ȸȼȾ, Ⱦ1-Ȯȴ, ɝ ɎəɟɞɜɔɎɑəəɧɘ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ. ȶɚɗɨɢɑɎɔɐəɚɑ əɌɖɚɛɗɑəɔɑ ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ 

ɚɛɟɡɚɗɨɪ ɓɌɞɧɗɚɣəɚɕ ɚɍɗɌɝɞɔ ɗɑɎɚɏɚ ɛɚɗɟɤɌɜɔɫ.  

Fig. 5.    Astrocytoma grade III in the occipital region of the left hemisphere, "simulating" the ischemic 

zone in the region of the left posterior cerebral artery with pre -contrast CT and MRI.  

Ɍ ð CT. Hypodense zone in the region of the left poster ior cerebral artery.  

b ð MRI, T2 FLAIR. Area of increased signal in the region of the left posterior cerebral artery.  

c ð MRI, T1 -WI, pre -contrast. The area of low signal in the region of the left posterior cerebral artery.  

d ð MRI, DWI, limitation of diff usion in the region of the left posterior cerebral artery.  

e ð MRI, T1 -WI, contrast -enhanced. Ring -shaped accumulation of contrast agent by a tumor of the occipita l region 

of the left hemisphere . 
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ȼɔɝ. 6 Ɍ (Fig. 6 Ɍ) 

 

ȼɔɝ. 6 ɍ (Fig. 6 b) 

ȼɔɝ. 6.      ȯɗɔɚɍɗɌɝɞɚɘɌ Ɏ Ɏɔɝɚɣəɚɕ ɚɍɗɌɝɞɔ (ɓɚəɌ ɏɔɛɛɚɖɌɘɛɌ) ɗɑɎɚɏɚ ɛɚɗɟɤɌɜɔɫ ɍɑɓ əɌɖɚɛɗɑəɔɫ 

ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ. 

Ɍ ð ȸȼȾ,  Ⱦ1-Ȯȴ, əɌɞɔɎəɚɑ ɔɓɚɍɜɌɒɑəɔɑ. 

ɍ ð ȸȼȾ, Ⱦ1-Ȯȴ, ɝ ɎəɟɞɜɔɎɑəəɧɘ  ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ. 

Fig. 6.   Glioblastoma grade IY in the temporal region (hippocampus zone) of the left hemisphere without 

accumulation of contrast agent.  

a ð MRI, T1 -WI, pre -contrast.  

b ð MRI, T1 -WI, contrast -enhanced.  

 

ȼɔɝ. 7 Ɍ (Fig. 7 Ɍ) 

 

ȼɔɝ. 7 ɍ (Fig. 7 b) 

ȼɔɝ. 7.       ȯɑɜɛɑɞɔɣɑɝɖɔɕ ɩəɢɑɠɌɗɔɞ. 

Ɍ ð ȶȾ, əɌɞɔɎəɚɑ ɔɓɚɍɜɌɒɑəɔɑ. ȯɔɛɚɐɑəɝəɧɑ ɓɚəɧ Ɏ Ɏɔɝɚɣəɚɕ ɚɍɗɌɝɞɔ ɔ ɚɝɞɜɚɎɖɑ.  

ɍ ð ȸȼȾ, Ⱦ2 FLAIR. Ȭɝɔɘɘɑɞɜɔɣəɧɑ ɏɔɛɑɜɔəɞɑəɝɔɎəɧɑ ɓɚəɧ Ɏ Ɏɔɝɚɣəɧɡ ɐɚɗɫɡ ɔ Ɏ ɚɍɗɌɝɞɔ ɚɝɞɜɚɎɖɚɎ, ɛɚɫɝ-

əɚɕ ɔɓɎɔɗɔəɑ, Ɍ ɞɌɖɒɑ ɏɔɛɛɚɖɌɘɛɑ ɝɛɜɌɎɌ. 

Fig. 7.    Herpetic encephalitis.  

A ð CT. Hypodense zones in the temporal region and insula.  

B ð MRI, T2 FLAIR. Asymmetric hyperintensive zones in the temporal lobes and insulaes, cingulate gyrus, and 

hippocamp us on the right. .  
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ɛɚɔəɞɑəɝɔɎəɧɑ ɏɜɌəɟɗɑɘɧ, ɚɖɜɟɒɑəəɧɑ ɏɔɛɑ-

ɜɔəɞɑəɝɔɎəɧɘɔ ɖɜɚɎɑəɚɝəɧɘɔ ɝɚɝɟɐɌɘɔ. ȹɌ 

ɜɌəəɑɕ ɝɞɌɐɔɔ ɓɌɍɚɗɑɎɌəɔɫ ɐɌəəɧɑ ȸȼȾ ɘɚɓɏɌ 

ɘɚɏɟɞ ɍɧɞɨ Ɏ ɛɜɑɐɑɗɌɡ əɚɜɘɧ. 

ȮɚɝɛɌɗɔɞɑɗɨəɧɑ ɓɌɍɚɗɑɎɌəɔɫ ɏɚɗɚɎəɚɏɚ 

ɘɚɓɏɌ ɝ ɞɚɣɖɔ ɓɜɑəɔɫ ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɕ ɐɔ-

Ɍɏəɚɝɞɔɖɔ ɝ ɚɛɟɡɚɗɫɘɔ. 

ȸəɚɏɔɑ ɎɚɝɛɌɗɔɞɑɗɨəɧɑ ɓɌɍɚɗɑɎɌəɔɫ ɏɚ-

ɗɚɎəɚɏɚ ɘɚɓɏɌ ɛɜɚɫɎɗɫɪɞɝɫ Ɏ Ɏɔɐɑ ɖɚɗɨɢɑɎɔɐ-

əɧɡ ɚɍɜɌɓɚɎɌəɔɕ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɝ əɌɖɚɛɗɑəɔ-

ɑɘ ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ ɛɑɜɔɠɑɜɔɣɑɝɖɔɘɔ 

ɚɞɐɑɗɌɘɔ (ɜɔɝ. 12 Ɍ, ɍ), ɣɞɚ ɞɜɑɍɟɑɞ ɔɡ ɐɔɠɠɑ-

ɜɑəɢɔɌɗɨəɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɝ ɚɛɟɡɚɗɫɘɔ, Ɏ 

ɛɑɜɎɟɪ ɚɣɑɜɑɐɨ, ɏɗɔɌɗɨəɚɏɚ ɜɫɐɌ Grade III ð IY, 

Ɍ ɞɌɖɒɑ ɘɑɞɌɝɞɌɞɔɣɑɝɖɔɘ ɛɜɚɢɑɝɝɚɘ. Ȼɜɔ ɩɞɚɘ 

ɎɌɒəɧɘ ɐɔɠɠɑɜɑəɢɔɌɗɨəɚ-ɐɔɌɏəɚɝɞɔɣɑɝɖɔɘ 

ɖɜɔɞɑɜɔɑɘ ɍɟɐɑɞ əɌɗɔɣɔɑ ɏɔɛɚɔəɞɑəɝɔɎəɚɏɚ 

ɝɔɏəɌɗɌ ɚɞ ɑɏɚ ɖɌɛɝɟɗɧ əɌ Ⱦ2-Ȯȴ ɔ ȰȮȴ (ɜɔɝ. 12 

Ɏ, ɏ), ɝ əɑɍɚɗɨɤɚɕ ɏɔɛɑɜɔəɞɑəɝɔɎəɚɝɞɨɪ ɚɞ əɑɑ 

əɌ Ⱦ1-Ȯȴ ɔ ȴȶȰ (ɜɔɝ. 12 ɐ, ɑ), Ɍ ɞɌɖɒɑ ɎɧɜɌ-

ɒɑəəɚɑ ɚɏɜɌəɔɣɑəɔɑ ɐɔɠɠɟɓɔɔ əɌ ȰȮȴ (ɜɔɝ. 12 

ɏ) ɔ ɝəɔɒɑəɔɑ ɐɚ 0,6 ð 0,8 ɖɚɩɠɠɔɢɔɑəɞɌ ɐɔɠ-

ɠɟɓɔɔ əɌ ȴȶȰ Ɏ ɢɑəɞɜɌɗɨəɧɡ ɚɞɐɑɗɌɡ ɌɍɝɢɑɝɝɌ 

(ɜɔɝ.  12 ɑ). 

ȯɑɘɚɜɜɌɏɔɣɑɝɖɔɕ ɔəɝɟɗɨɞ. 

ȻɜɔɣɔəɌɘɔ ɖɜɚɎɚɔɓɗɔɫəɔɫ (əɑɞɜɌɎɘɌɞɔ-

ɣɑɝɖɚɕ ɏɑɘɌɞɚɘɧ) Ɏ ɏɚɗɚɎəɚɕ ɘɚɓɏ ɘɚɏɟɞ ɫɎɗɫɞɨ-

ɝɫ ɏɔɛɑɜɞɚəɔɣɑɝɖɔɕ ɖɜɔɓ (ɛɑɜɎɔɣəɚɑ ɖɜɚɎɚɔɓ 

 

 

ɗɔɫəɔɑ ð ɐɚ 90%), ɜɌɓɜɧɎ ɌəɑɎɜɔɓɘɧ (ɣɌɥɑ ɛɑ-

ɜɑɐəɑɕ ɝɚɑɐɔəɔɞɑɗɨəɚɕ ɔ ɝɜɑɐəɑɕ ɘɚɓɏɚɎɚɕ Ɍɜ-

ɞɑɜɔɔ) ɔɗɔ ȬȮȸ, ɏɑɘɚɜɜɌɏɔɣɑɝɖɌɫ ɞɜɌəɝɠɚɜɘɌ-

ɢɔɫ ɔɤɑɘɔɣɑɝɖɚɏɚ ɔəɝɟɗɨɞɌ ɔ ɚɛɟɡɚɗɨ ɏɚɗɚɎəɚ-

ɏɚ ɘɚɓɏɌ. 

ȰɔɠɠɑɜɑəɢɔɌɗɨəɌɫ ɐɔɌɏəɚɝɞɔɖɌ ɏɑ-

ɘɚɜɜɌɏɔɣɑɝɖɚɏɚ ɔəɝɟɗɨɞɌ ɔ ɚɍɦɑɘəɧɡ ɚɍɜɌ-

ɓɚɎɌəɔɕ ɝ ɖɜɚɎɚɔɓɗɔɫəɔɑɘ. 

Ȯ ɛɑɜɔɠɑɜɔɣɑɝɖɔɡ ɚɞɐɑɗɌɡ ɏɑɘɌɞɚɘɧ (ɓɚəɌ 

Ɍɍɝɚɜɍɢɔɔ) ɛɚɝɗɑ ɎəɟɞɜɔɎɑəəɚɏɚ ɟɝɔɗɑəɔɫ ɘɚ-

ɒɑɞ əɌɍɗɪɐɌɞɨɝɫ əɌɖɚɛɗɑəɔɑ ɖɚəɞɜɌɝɞəɚɏɚ 

ɛɜɑɛɌɜɌɞɌ, ɣɞɚ ɞɜɑɍɟɑɞ ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɕ ɐɔɌ-

ɏəɚɝɞɔɖɔ ɝ ɚɛɟɡɚɗɑɎɧɘ ɛɜɚɢɑɝɝɚɘ. Ƚ ɐɜɟɏɚɕ 

ɝɞɚɜɚəɧ, ɖɜɚɎɚɔɓɗɔɫəɔɑ ɎɝɞɜɑɣɌɑɞɝɫ Ɏ 1 ð 15% 

ɝɗɟɣɌɑɎ ɚɞ Ɏɝɑɡ ɍɚɗɨəɧɡ ɝ ɚɛɟɡɚɗɨɪ, ɣɌɥɑ ð Ɏ 

ɏɗɔɚɍɗɌɝɞɚɘɌɡ, ɌəɌɛɗɌɝɞɔɣɑɝɖɔɡ ɌɝɞɜɚɢɔɞɚɘɌɡ 

ɔ ɘɑɞɌɝɞɌɓɌɡ (ɣɌɥɑ ð Ɏ ɘɑɞɌɝɞɌɓɌɡ ɍɜɚəɡɚɏɑə-

əɚɕ ɖɌɜɢɔəɚɘɧ, ɘɑɗɌəɚɘɧ, ɏɔɛɑɜəɑɠɜɚɘɧ, 

ɖɌɜɢɔəɚɘɧ ɥɔɞɚɎɔɐəɚɕ ɒɑɗɑɓɧ), ɞ.ɑ. Ɏ ɚɍɜɌɓɚ-

ɎɌəɔɫɡ Ɏɧɝɚɖɚɕ ɝɞɑɛɑəɔ ɓɗɚɖɌɣɑɝɞɎɑəəɚɝɞɔ. 

Ȼɜɔ ɩɞɚɘ ɏɔɛɚɔəɞɑəɝɔɎəɚɝɞɨ əɌ Ⱦ2-Ȯȴ ɔ ɏɔɛɑɜ-

ɐɑəɝəɚɝɞɨ ɛɜɔ ȶȾ ɝɚɡɜɌəɫɪɞɝɫ ɐɚɗɨɤɑ, ɣɑɘ ɛɜɔ 

ɚɍɧɣəɚɘ ɖɜɚɎɚɔɓɗɔɫəɔɔ, ɛɚ ɛɑɜɔɠɑɜɔɔ ɚɍɜɌɓɚ-

ɎɌəɔɫ ɜɑɐɖɚ ɎɝɞɜɑɣɌɑɞɝɫ ɚɞɗɚɒɑəɔɑ ɏɑɘɚɝɔɐɑ-

ɜɔəɌ, Ɍ ɖɚəɞɟɜ ɑɏɚ əɑɛɜɌɎɔɗɨəɧɕ.  Ȼɑɜɔɠɚ-

ɖɌɗɨəɧɕ ɚɞɑɖ ɔ çɘɌɝɝ-ɩɠɠɑɖɞè ɐɚɎɚɗɨəɚ ɎɧɜɌ-

ɒɑəɧ. ȺɐəɌɖɚ, ɐɚɝɞɌɞɚɣəɚ ɣɌɝɞɚ ɖɜɚɎɚɔɓɗɔɫəɔɑ 

ɘɚɒɑɞ ɛɜɚɔɝɡɚɐɔɞɨ ɔ Ɏəɟɞɜɨ ɘɌɗɨɠɚɜɘɌɢɔɕ 

ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ, Ɏ ɛɑɜɎɟɪ ɚɣɑɜɑɐɨ ɖɌɎɑɜəɚɘ. Ȯ  

 

ȼɔɝ. 8 Ɍ (Fig. 8 Ɍ) 

 

ȼɔɝ. 8 ɍ (Fig. 8 b) 

ȼɔɝ. 8.      ȯɑɜɛɑɞɔɣɑɝɖɔɕ ɩəɢɑɠɌɗɔɞ. 

Ɍ ð ȶȾ ɝ ɎəɟɞɜɔɎɑəəɧɘ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ. ȹɌɖɚɛɗɑəɔɑ ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ Ɏ ɏɔɛɚɐɑəɝəɧɡ ɓɚəɌɡ Ɏɔ-

ɝɚɣəɧɡ ɚɍɗɌɝɞɑɕ ɚɍɚɔɡ ɛɚɗɟɤɌɜɔɕ.  

ɍ ð ȸȼȾ, Ⱦ2 FLAIR. Ȭɝɔɘɘɑɞɜɔɣəɧɑ ɏɔɛɑɜɔəɞɑəɝɔɎəɧɑ ɓɚəɧ Ɏ Ɏɔɝɚɣəɧɡ ɐɚɗɫɡ ɔ Ɏ ɚɍɗɌɝɞɔ ɚɝɞɜɚɎɖɚɎ, ɛɚɫɝ-

əɚɕ ɔɓɎɔɗɔəɑ, Ɍ ɞɌɖɒɑ ɏɔɛɛɚɖɌɘɛɑ ɝɗɑɎɌ. 

Fig. 8.   Herpetic encephalitis . 

a ð CT, contrast -enhanced. Accumulation of contrast agent in the hy podens zones of the temporal regions of both 

hemispheres.  

b ð MRI, T2 FLAIR. Asymmetric hyperintensive zones in the temporal lobes and insulae, the cingulate gyrus, and 

the hippocampus on the left.  
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ȼɔɝ. 9 Ɍ (Fig. 9 Ɍ) 

 

ȼɔɝ. 9 ɍ (Fig. 9 b) 

 

ȼɔɝ. 9 Ɏ (Fig. 9 ɝ) 

 

ȼɔɝ. 9 ɏ (Fig. 9 d) 

ȼɔɝ. 9.      ȶɗɑɥɑɎɚɕ ɩəɢɑɠɌɗɔɞ. 

Ɍ ð ȶȾ, əɌɞɔɎəɚɑ ɔɓɚɍɜɌɒɑəɔɑ. ȯɔɛɚɐɑəɝəɧɑ ɓɚəɧ Ɏ ɚɍɗɌɝɞɔ ɝɖɚɜɗɟɛɧ ɔ ɏɚɗɚɎɖɔ ɡɎɚɝɞɌɞɚɏɚ ɫɐɜɌ ɝɛɜɌɎɌ.  

ɍ ð  ȸȼȾ, Ⱦ2 FLAIR. ȿɣɌɝɞɖɔ ɝ ɛɚɎɧɤɑəɔɑɘ ɝɔɏəɌɗɌ Ɏ ɚɍɗɌɝɞɔ ɝɖɚɜɗɟɛɧ ɔ ɏɚɗɚɎɖɔ ɡɎɚɝɞɌɞɚɏɚ ɫɐɜɌ ɝɛɜɌɎɌ. 

Ɏ ð ȸȼȾ, ȰȮȴ, ɚɏɜɌəɔɣɑəɔɑ ɐɔɠɠɟɓɔɔ Ɏ ɚɍɗɌɝɞɔ ɝɖɚɜɗɟɛɧ ɔ ɏɚɗɚɎɖɔ ɡɎɚɝɞɌɞɚɏɚ ɫɐɜɌ ɝɛɜɌɎɌ. 

ɏ ð  ȸȼȾ, Ⱦ1-Ȯȴ, ɝ ɎəɟɞɜɔɎɑəəɧɘ  ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ. Ȯ ɓɚəɑ ɛɚɜɌɒɑəɔɫ ɚɞɘɑɣɌɑɞɝɫ ɖɚɗɨɢɑɎɔɐəɚɑ əɌɖɚɛɗɑ-

əɔɑ ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ. 

Fig. 9.   Tick-borne encephalitis . 

a ð CT. Hypodense zones in the area of the shell and head of the caudate nucleus on the right.  

b ð MRI, T2 FLAIR. Areas with increased signal in the area of the shell and head of the caudate nucleus on th e 

right.  

c ð MRI, DWI. Limiting diffusion in the area of the shell and head of the caudate nucleus on the right.  

d ð MRI T1 -WI, contrast -enhanced. There is a ring -shaped accumulation of contrast agent in the affected area.  
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ȼɔɝ. 10 Ɍ (Fig. 10 Ɍ) 

 

ȼɔɝ. 10 ɍ (Fig. 10 b) 

 

ȼɔɝ. 10 Ɏ (Fig. 10 ɝ) 

ȼɔɝ. 10.      ȹɑɕɜɚɍɚɜɜɑɗɔɚɓ. 

Ɍ ð  ȶȾ ɝ ɎəɟɞɜɔɎɑəəɧɘ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ. ȯɔɛɚɐɑəɝəɧɑ ɓɚəɧ Ɏ ɚɍɗɌɝɞɔ ɝɖɚɜɗɟɛɧ ɔ ɏɚɗɚɎɖɔ ɡɎɚɝɞɌɞɚɏɚ 

ɫɐɜɌ ɝɛɜɌɎɌ, Ɍ ɞɌɖɒɑ ɗɑɎɚɕ ɓɌɞɧɗɚɣəɚɕ ɚɍɗɌɝɞɔ. 

ɍ ð  ȸȼȾ, Ⱦ2 FLAIR. ȿɣɌɝɞɖɔ ɝ Ɍɝɔɘɘɑɞɜɔɣəɧɘ ɛɚɎɧɤɑəɔɑɘ ɝɔɏəɌɗɌ Ɏ ɚɍɗɌɝɞɔ ɝɖɚɜɗɟɛɧ ɔ ɏɚɗɚɎɖɔ ɡɎɚɝɞɌɞɚɏɚ 

ɫɐɜɌ ɝ ɚɍɑɔɡ ɝɞɚɜɚə, Ɍ ɞɌɖɒɑ ɗɑɎɚɕ ɓɌɞɧɗɚɣəɚɕ ɚɍɗɌɝɞɔ. 

Ɏ ð  ȸȼȾ, ȰȮȴ, ɚɏɜɌəɔɣɑəɔɑ ɐɔɠɠɟɓɔɔ Ɏ ɚɍɗɌɝɞɔ ɝɖɚɜɗɟɛɧ ɔ ɏɚɗɚɎɖɔ ɡɎɚɝɞɌɞɚɏɚ ɫɐɜɌ ɝ ɚɍɑɔɡ ɝɞɚɜɚə, Ɍ ɞɌɖ-

ɒɑ ɗɑɎɚɕ ɓɌɞɧɗɚɣəɚɕ ɚɍɗɌɝɞɔ. 

Fig. 10.   Neuroborreliosis.  

a ð CT, contrast -enhanced. Hypodense zones in the shell and head of the caudate nucleus on the right, as well as 

the left occipital region.  

b ð MRI, T2 FLAIR. Areas with an as ymmetric signal increase in the area of the shell and head of the caudate n u-

cleus on both sides, as well as the left occipital region.  

c ð MRI, DWI. Limiting diffusion in the shell and head of the caudate nucleus on both sides, as well as in the left 

occip ital region.  

 

ȼɔɝ. 11 Ɍ (Fig. 11 Ɍ) 

 

ȼɔɝ. 11 ɍ (Fig. 11 b) 

 

ȼɔɝ. 11 Ɏ (Fig. 11 ɝ) 

ȼɔɝ. 11.       ȮɌɝɖɟɗɔɞ. 

Ɍ ð ȸȼȾ, Ⱦ2 FLAIR. ȳɚəɌ ɝ ɛɚɎɧɤɑəɔɑɘ ɝɔɏəɌɗɌ Ɏ ɝɑɜɚɘ ɔ ɍɑɗɚɘ ɎɑɥɑɝɞɎɑ ɓɌɞɧɗɚɣəɚɕ ɚɍɗɌɝɞɔ ɛɜɌɎɚɏɚ ɛɚɗɟ-

ɤɌɜɔɫ. 

ɍ -  ȸȼȾ, ȰȮȴ. ȺɏɜɌəɔɣɑəɔɑ ɐɔɠɠɟɓɔɔ (ɚɞɑɖ) Ɏ ɛɜɌɎɚɕ ɓɌɞɧɗɚɣəɚɕ ɚɍɗɌɝɞɔ. 

Ɏ ð ȸȼȾ, Ⱦ1-Ȯȴ, ɝ ɎəɟɞɜɔɎɑəəɧɘ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ. ȹɌ ɠɚəɑ ɏɔɛɚɔəɞɑəɝɔɎəɚɕ ɓɚəɧ Ɏ ɓɌɞɧɗɚɣəɚɕ ɚɍɗɌɝɞɔ 

ɛɜɌɎɚɏɚ ɛɚɗɟɤɌɜɔɫ ɎɧɫɎɗɫɪɞɝɫ ɏɔɛɑɜɔəɞɑəɝɔɎəɧɑ ɖɜɚɎɑəɚɝəɧɑ ɝɚɝɟɐɧ. 

Fig. 11.    Vasculitis.  

a ð MRI, T2 FLAIR. Zone with increased signal in the gray and white matter of the occipital region of the right he m-

isphere.   

b ð MRI, DWI. Restriction of diffusion (oedema) in the right occipital region.  

c ð MRI, T1 -WI, contrast -enhanced. Hyperintensive blood vess els are detected in the hypointensive zone of the o c-

cipital region of the right hemisphere.   
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ȼɔɝ. 12 Ɍ (Fig. 12 Ɍ) 

 

ȼɔɝ. 12 ɍ (Fig. 12 b) 

 

ȼɔɝ. 12 Ɏ (Fig. 12 ɝ) 

 

ȼɔɝ. 12 ɏ (Fig. 12 d) 
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ȼɔɝ. 12 ɐ (Fig. 12 ɑ) 

 

ȼɔɝ. 12 e (Fig. 12 f) 

ȼɔɝ. 12.      Ȭɍɝɢɑɝɝ. 

Ɍ ð ȶȾ ɝ ɎəɟɞɜɔɎɑəəɧɘ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ. ȹɌɖɚɛɗɑəɔɑ ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ ɖɌɛɝɟɗɚɕ ɌɍɝɢɑɝɝɌ ɛɚɗɟɤɌ-

ɜɔɕ ɗɑɎɚɏɚ ɛɚɗɟɤɌɜɔɫ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ.  

ɍ ð ȸȼȾ, Ⱦ1-Ȯȴ, ɝ ɎəɟɞɜɔɎɑəəɧɘ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ. ȹɌɖɚɛɗɑəɔɑ ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ ɖɌɛɝɟɗɚɕ Ɍɍɝɢɑɝ-

ɝɌ ɛɚɗɟɤɌɜɔɕ ɗɑɎɚɏɚ ɛɚɗɟɤɌɜɔɫ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ.  

Ɏ ð ȸȼȾ, Ⱦ2-Ȯȴ. ȯɔɛɚɔəɞɑəɝɔɎəɧɕ ɝɔɏəɌɗ ɚɞ ɖɌɛɝɟɗɧ ɌɍɝɢɑɝɝɌ. 

ɏ ð ȸȼȾ, ȰȮȴ. ȯɔɛɚɔəɞɑəɝɔɎəɧɕ ɝɔɏəɌɗ ɚɞ ɖɌɛɝɟɗɧ ɌɍɝɢɑɝɝɌ, ɎɧɜɌɒɑəəɚɑ ɚɏɜɌəɔɣɑəɔɑ ɐɔɠɠɟɓɔɔ Ɏ ɢɑə-

ɞɜɌɗɨəɧɡ ɚɞɐɑɗɌɡ ɌɍɝɢɑɝɝɌ. 

ɐ ð ȸȼȾ, Ⱦ1-Ȯȴ. ȹɑɍɚɗɨɤɌɫ ɏɔɛɑɜɔəɞɑəɝɔɎəɚɝɞɨ ɚɞ ɖɌɛɝɟɗɧ ɌɍɝɢɑɝɝɌ. 

ɑ ð ȸȼȾ, ȴȶȰ. ȹɑɍɚɗɨɤɌɫ ɏɔɛɑɜɔəɞɑəɝɔɎəɚɝɞɨ ɚɞ ɖɌɛɝɟɗɧ ɌɍɝɢɑɝɝɌ ɔ ɝəɔɒɑəɔɑ ɖɚɩɠɠɔɢɔɑəɞɌ ɐɔɠɠɟɓɔɔ əɌ 

ȴȶȰ Ɏ ɢɑəɞɜɌɗɨəɧɡ ɚɞɐɑɗɌɡ ɌɍɝɢɑɝɝɌ. 

Fig. 12.   Abscess.  

a ð CT, contrast -enhanced. Accumulation of contrast agent by the capsule of the left hemisphere abscess of the 

brain.  

b ð MRI, T1 -WI, contrast -enhanced. Accumulation of contrast agent by the capsule of the left hemisphere abscess 

of the brain.  

c ð MRI, T2 -WI. Hypointensive signal from the abscess capsule.  

d ð MRI, DWI. Hypointen sive signal from the abscess capsule, restriction of diffusion in the central parts of the 

abscess 

e ð MRI, T1 -WI, contrast -enhanced. Slight hyperintensity from the abscess capsule.  

f ð MRI, ADC. A small hyperintensity from the abscess capsule and a decre ase in the diffusion coefficient on ADC 

in the central parts of the abscess.  
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ȼɔɝ. 13 Ɍ (Fig. 13 Ɍ) 

 

ȼɔɝ. 13 ɍ (Fig. 13 b) 

ȼɔɝ. 13.  ȸɑɞɌɝɞɌɓ ɜɌɖɌ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɧ Ɏ ɍɌɓɌɗɨəɧɑ ɚɞɐɑɗɧ ɛɜɌɎɚɏɚ ɛɚɗɟɤɌɜɔɫ ɝ ɖɜɚɎɚɔɓɗɔɫ-

əɔɑɘ. 

a ð  ȸȼȾ, Ⱦ1-Ȯȴ, əɌɞɔɎəɚɑ ɔɓɚɍɜɌɒɑəɔɑ. Ȯ ɍɌɓɌɗɨəɧɡ ɚɞɐɑɗɌɡ ɛɜɌɎɚɏɚ ɛɚɗɟɤɌɜɔɫ ɚɛɜɑɐɑɗɫɑɞɝɫ ɚɎɌɗɨəɚɕ 

ɠɚɜɘɧ ɓɚəɌ ɛɚɎɧɤɑəəɚɏɚ ɝɔɏəɌɗɌ (ɖɜɚɎɚɔɓɗɔɫəɔɑ). ɀɚɜɘɌ ɖɜɚɎɚɔɓɗɔɫəɔɫ əɑɡɌɜɌɖɞɑɜəɌ ɐɗɫ ɚɛɟɡɚɗɑɎɚɏɚ 

ɛɚɜɌɒɑəɔɫ. 

ɍ ð ȸȼȾ Ⱦ1-Ȯȴ, ɝ ɎəɟɞɜɔɎɑəəɧɘ  ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ. ȷɌɞɑɜɌɗɨəɑɑ ɓɚəɧ ɖɜɚɎɚɔɓɗɔɫəɔɫ ɎɧɫɎɗɫɑɞɝɫ ɟɣɌɝɞɚɖ 

ɖɚɗɨɢɑɎɔɐəɚɏɚ əɌɖɚɛɗɑəɔɫ ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ (ɘɑɞɌɝɞɌɓ).  

Fig. 13.   Metastasis of breast cancer to the basal parts of the right hemisphere with hemorrhage.  

Ɍ ð MRI, pre -contrast. In the basal part s of the right hemisphere, an oval -shaped zone of increased signal (hemo r-

rhage) is determined. The form of hemorrhage is not typical for a tumor lesion.  

b ð MRI, T1 -WI, contrast -enhanced. A section of ring -shaped accumulation of contrast agent (metastasis)  is detec t-

ed laterally to the hemorrhage zone.  

 

ȼɔɝ. 14 Ɍ (Fig. 14 Ɍ) 

 

ȼɔɝ. 14 ɍ (Fig. 14 b) 
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ɞɌɖɔɡ ɝɗɟɣɌɫɡ, Ɏ ɚɞɗɔɣɔɔ ɚɞ ɚɛɟɡɚɗɑɎɚɏɚ ɛɚɜɌ-

ɒɑəɔɫ,  ɛɚ ɛɑɜɔɠɑɜɔɔ ɚɍɜɌɓɚɎɌəɔɫ ɚɣɑəɨ ɣɌɝɞɚ 

ɎɝɞɜɑɣɌɑɞɝɫ ɚɞɗɚɒɑəɔɑ ɏɑɘɚɝɔɐɑɜɔəɌ, ɖɚəɞɟɜ 

ɑɏɚ ɚɖɜɟɏɗɧɕ ɔɗɔ ɚɎɌɗɨəɧɕ, Ɍ  ɛɑɜɔɠɚɖɌɗɨəɧɕ 

ɚɞɑɖ ɔ çɘɌɝɝ-ɩɠɠɑɖɞè əɑɎɧɜɌɒɑəɧ. 

ȶɜɚɎɚɔɓɗɔɫəɔɑ ɘɚɒɑɞ ɎɔɓɟɌɗɔɓɔɜɚɎɌɞɨɝɫ 

ɜɫɐɚɘ ɝ ɛɌɞɚɗɚɏɔɣɑɝɖɔɘ ɛɜɚɢɑɝɝɚɘ (ɜɔɝ. 13), 

ɗɔɍɚ ɛɜɚɔɝɡɚɐɔɞɨ Ɏəɟɞɜɨ əɑɏɚ (ɜɔɝ. 14). 

Ȯ ɓɌɖɗɪɣɑəɔɑ ɝɗɑɐɟɑɞ ɝɖɌɓɌɞɨ, ɣɞɚ ȶȾ ɫɎ-

ɗɫɑɞɝɫ ɛɑɜɎɔɣəɧɘ ɘɑɞɚɐɚɘ ɎɔɓɟɌɗɔɓɌɢɔɔ ɓɌɍɚ-

ɗɑɎɌəɔɕ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ Ɏ ɚɝɞɜɚɘ ɛɑɜɔɚɐɑ, ɛɚɓ-

Ɏɚɗɫɪɥɔɘ ɍɧɝɞɜɚ ɛɚɗɟɣɔɞɨ ɔəɠɚɜɘɌɢɔɪ ɚ ɡɌ-

ɜɌɖɞɑɜɑ Ɏəɟɞɜɔ- ɔ ɎəɑɘɚɓɏɚɎɧɡ ɛɚɎɜɑɒɐɑəɔɕ. 

ȸȼȾ ɛɚɖɌɓɌəɚ Ɏ ɝɗɟɣɌɫɡ ɐɔɌɏəɚɝɞɔɖɔ Ɏɚɝ-

ɛɌɗɔɞɑɗɨəɧɡ  ɓɌɍɚɗɑɎɌəɔɕ,  ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɕ  

 

ɐɔɌɏəɚɝɞɔɖɔ ɔɤɑɘɔɔ ɔ ɘɌɗɚɝɚɝɟɐɔɝɞɚɕ ɚɛɟɡɚ-

ɗɔ, ɐɗɫ ɎɧɫɎɗɑəɔɫ ɝɞɎɚɗɚɎɧɡ ɔ ɘɑɗɖɚɚɣɌɏɚɎɧɡ 

ɛɚɎɜɑɒɐɑəɔɕ, Ɍ ɞɌɖɒɑ ɖɚɏɐɌ  ɖɗɔəɔɣɑɝɖɔɑ ɐɌə-

əɧɑ əɑ ɝɚɚɞɎɑɞɝɞɎɟɪɞ ɐɌəəɧɘ ȶȾ, ɚɝɚɍɑəəɚ ɟ 

ɍɚɗɨəɧɡ Ɏ ɖɚɘɑ. 

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, Ɏ ɟɝɗɚɎɔɫɡ ɛɜɔɑɘəɚɏɚ ɚɞ-

ɐɑɗɑəɔɫ ɘəɚɏɚɛɜɚɠɔɗɨəɚɏɚ ɗɑɣɑɍəɚɏɚ ɟɣɜɑɒɐɑ-

əɔɫ ɛɜɔɡɚɐɔɞɝɫ ɝɞɌɗɖɔɎɌɞɨɝɫ ɖɌɖ ɝ ɜɌɓɗɔɣəɧ-

ɘɔ ɚɝɞɜɧɘɔ ɓɌɍɚɗɑɎɌəɔɫɘɔ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ, 

ɞɚɘɚɏɜɌɠɔɣɑɝɖɌɫ ɖɌɜɞɔəɌ ɖɚɞɚɜɧɡ ɘɚɒɑɞ ɍɧɞɨ 

ɝɡɚɒɑɕ, ɞɌɖ ɔ ɝ ɜɌɓɗɔɣəɧɘɔ ɞɚɘɚɏɜɌɠɔɣɑɝɖɔɘɔ 

ɛɜɚɫɎɗɑəɔɫɘɔ (çɘɌɝɖɌɘɔè) ɚɐəɔɡ ɔ ɞɑɡ ɒɑ ɛɌɞɚ-

ɗɚɏɔɣɑɝɖɔɡ ɛɜɚɢɑɝɝɚɎ, ɣɞɚ ɞɜɑɍɟɑɞ ɚɍɫɓɌɞɑɗɨəɚ-

ɏɚ ɝɚɛɚɝɞɌɎɗɑəɔɫ ȶȾ- ɔ ȸȼȾ-ɝɑɘɔɚɞɔɖɔ ɩɞɔɡ 

ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ ɛɜɚɢɑɝɝɚɎ ɝ ɌəɌɘəɑɓɚɘ ɔ ɖɗɔ-

 

ȼɔɝ. 14 Ɏ (Fig. 14 ɝ) 

 

ȼɔɝ. 14 ɏ (Fig. 14 d) 

ȼɔɝ. 14.      ȶɌɎɑɜəɚɘɌ ɝɞɎɚɗɌ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɝ ɡɜɚəɔɣɑɝɖɔɘ ɖɜɚɎɚɔɓɗɔɫəɔɑɘ. 

Ɍ ð ȶȾ ɝ ɎəɟɞɜɔɎɑəəɧɘ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ. Ȯ ɝɞɎɚɗɑ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɎɧɫɎɗɫɑɞɝɫ ɚɖɜɟɏɗɚɕ ɠɚɜɘɧ ɏɔɛɚɐɑəɝ-

əɚɑ ɚɍɜɌɓɚɎɌəɔɑ, ɛɗɚɞəɧɘɔ Ɏɖɗɪɣɑəɔɫɘɔ (ɖɜɚɎɨ) ɟ əɔɒəɑɏɚ ɖɜɌɫ ɔ əɌɖɚɛɗɑəɔɑɘ ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ 

ɖɌɛɝɟɗɚɕ. 

ɍ ð ȸȼȾ, Ⱦ2 FLAIR. Ȯ ɝɞɎɚɗɑ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɎɧɫɎɗɫɑɞɝɫ ɚɖɜɟɏɗɚɕ ɠɚɜɘɧ, ɛɜɑɔɘɟɥɑɝɞɎɑəəɚ ɏɔɛɑɜɔəɞɑəɝɔɎ-

əɚɑ ɚɍɜɌɓɚɎɌəɔɑ, ɝ ɏɔɛɚɔəɞɑəɝɔɎəɧɘ ɟɜɚɎəɑɘ (ɖɜɚɎɨ) ɟ əɔɒəɑɏɚ ɖɜɌɫ ɔ əɌɖɚɛɗɑəɔɑɘ ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌ-

ɞɌ ɖɌɛɝɟɗɚɕ. 

Ɏ ð ȸȼȾ, Ⱦ2*. Ȯ ɝɞɎɚɗɑ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɎɧɫɎɗɫɑɞɝɫ ɚɖɜɟɏɗɚɕ ɠɚɜɘɧ ɛɜɑɔɘɟɥɑɝɞɎɑəəɚ ɏɔɛɑɜɔəɞɑəɝɔɎəɚɑ ɚɍ-

ɜɌɓɚɎɌəɔɑ, ɝ ɏɔɛɚɔəɞɑəɝɔɎəɧɘ ɟɜɚɎəɑɘ (ɖɜɚɎɨ) ɟ əɔɒəɑɏɚ ɖɜɌɫ. 

ɏ ð ȸȼȾ, Ⱦ1-Ȯȴ, ɝ ɎəɟɞɜɔɎɑəəɧɘ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ. Ȯ ɝɞɎɚɗɑ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɎɧɫɎɗɫɑɞɝɫ ɚɖɜɟɏɗɚɕ ɠɚɜɘɧ 

ɚɍɜɌɓɚɎɌəɔɑ ɛɚɎɧɤɑəəɚɏɚ ɝɔɏəɌɗɌ, ɝ ɏɔɛɑɜɔəɞɑəɝɔɎəɧɘ ɟɜɚɎəɑɘ (ɖɜɚɎɨ) ɟ əɔɒəɑɏɚ ɖɜɌɫ..  

Fig. 14.   Cavernoma of th e brain stem with chronic hemorrhage.  

a ð CT, contrast -enhanced. In the brain stem, a rounded hypodense formation is detected, dense inclusions (blood) 

at the lower edge and accumulation of a contrast agent capsule.  

b ð MRI, T2 FLAIR. In the brain stem, a rounded shape is detected, mainly hyperintensive education, with a h y-

pointensive level (blood) at the lower edge and the accumulation of a contrast agent capsule.  

c ð MRI, T2*. In the brain stem, a rounded shape is detected, mainly hyperintensive mass, wit h a hypointensive 

level (blood) at the lower edge.  

d ð MRI T1 -WI, contrast -enhanced. In the brain stem, a rounded form of increased signal formation is detected, 

with a hyperintensive level (blood) at the lower edge.  
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əɔɖɚɕ ɓɌɍɚɗɑɎɌəɔɫ. 

ȴɝɞɚɣəɔɖ ɠɔəɌəɝɔɜɚɎɌəɔɫ ɔ  ɖɚəɠɗɔɖɞ 

ɔəɞɑɜɑɝɚɎ. 

ȬɎɞɚɜɧ ɐɌəəɚɕ ɝɞɌɞɨɔ ɛɚɐɞɎɑɜɐɔɗɔ ɚɞɝɟɞ-

ɝɞɎɔɑ ɠɔəɌəɝɚɎɚɕ ɛɚɐɐɑɜɒɖɔ ɔɝɝɗɑɐɚɎɌəɔɫ ɔ 

ɖɚəɠɗɔɖɞɌ ɔəɞɑɜɑɝɚɎ, ɚ ɖɚɞɚɜɧɡ əɑɚɍɡɚɐɔɘɚ 

ɝɚɚɍɥɔɞɨ.

 

Ƚɛɔɝɚɖ ȷɔɞɑɜɌɞɟɜɧ: 

1. ȸɌɜɞɔə Ȱɒ., ȸɌɜɏɌɜɑɞ A. Ȯ. ȲɟɜəɌɗ əɑɕɜɚɡɔɜɟɜɏɔɔ. 

1980; 52: 764 -771.  

2. ȰɜɑɎɌɗɨ Ⱥ.ȹ., ȶɚəɚɎɌɗɚɎɌ Ȭ.ȹ., ȷɔɡɞɑɜɘɌəɌ ȷ.ȭ., ȻɚɞɌ-

ɛɚɎɌ Ȭ.Ȭ. ȻɚɝɞɞɜɌɎɘɌɞɔɣɑɝɖɌɫ ɝɟɍɐɟɜɌɗɨəɌɫ ɩɘɛɔɑɘɌ Ɏ 

ɖə. ȶɗɔəɔɣɑɝɖɚɑ ɜɟɖɚɎɚɐɝɞɎɚ ɛɚ ɣɑɜɑɛəɚ-ɘɚɓɏɚɎɚɕ ɞɜɌɎɘɑ. 

2002.  

3. ȯɚɜɚɒɌəɔə Ȭ.Ȯ., ȭɌɝɖɚɎ Ȭ.Ȯ., ȰɜɑɎɌɗɨ Ⱥ.ȹ. ȹɑɕɜɚɡɔɜɟɜ-

ɏɔɫ: ɜɟɖɚɎɚɐɝɞɎɚ. ȷɑɖɢɔɔ, ɝɑɘɔəɌɜɧ, ɖɗɔəɔɣɑɝɖɔɑ ɜɌɓɍɚɜɧ. 

2013; 2.  

4. ȬɘɣɑɝɗɌɎɝɖɔɕ Ȯ.ȯ., ɄɔɘɌəɝɖɔɕ Ȯ.ȹ., ɄɌɞɎɚɜɫə ȭ.ȼ. Ƚɚ-

ɎɜɑɘɑəəɌɫ ɞɑɜɌɛɔɫ ɌɍɝɢɑɝɝɌ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ. 2000. 

5. ȭɚɜɚɎɔɣ ȭ., ȭɜɌɟə ɋ., ɁɚəɔɏɘɌə Ƚ., ȯɑəɜɔ Ȱɒ. Ȱɒ., Ȼɑɕɝɑɜ 

ȴ. ȲɟɜəɌɗ əɑɕɜɚɡɔɜɟɜɏɔɔ. 1981; 54: 105-107.  

6. Ɋɍɑɜɞ ȸ.Ȱɒ., ȽɞɑɠɌəɚɎ Ƚ. ȲɟɜəɌɗ əɑɕɜɚɡɔɜɟɜɏɔɔ. 

1977; 47: 7 3-78.  

7. Ʉɑɕɡ Ȳ.Ȯ., ȬɜɌɍɗɔəɝɖɔɕ Ȭ. Ȯ., ȶɟɜɓɌəɢɑɎɌ Ⱥ. 

Ⱥ.,ȭɒɑɏɟɞɚɎ ȸ. Ȭ., ȯɌɓɌɜɫə ɋ.ȼ., ȹɔɖɚɗɌɑɎ ȱ. Ȯ. ȽɟɍɐɟɜɌɗɨ-

əɌɫ ɩɘɛɔɑɘɌ ɔ Ɍɍɝɢɑɝɝɧ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɟ ɍɚɗɨəɚɏɚ ɏəɚɕəɧɘ 

ɝɔəɟɝɔɞɚɘ. REJR. 2017; 7 (4): 171 -179. DOI:10.21569/2222 -

7415 -2017 -7-4-171 -179.  

8. ȬɜɌɍɗɔəɝɖɔɕ Ȭ.Ȯ. ȰɔɌɏəɚɝɞɔɖɌ ɚɝɞɜɧɡ ɓɌɍɚɗɑɎɌəɔɕ ɏɚ-

ɗɚɎəɚɏɚ ɘɚɓɏɌ ɝ ɛɚɘɚɥɨɪ ɖɚɘɛɨɪɞɑɜəɚɕ ɔ ɘɌɏəɔɞəɚ-

ɜɑɓɚəɌəɝəɚɕ ɞɚɘɚɏɜɌɠɔɔ. ȸɑɐɔɢɔəɝɖɔɕ ɌɗɠɌɎɔɞ. ȹɑɚɞ-

ɗɚɒəɌɫ ɘɑɐɔɢɔəɌ. 2010; 4 (17): 16-19.  

9. ȬɜɌɍɗɔəɝɖɔɔ ɛ Ȭ.Ȯ. ȶɚɘɛɨɪɞɑɜəɌɫ ɔ ɘɌɏəɔɞəɚ-

ɜɑɓɚəɌəɝəɌɫ ɞɚɘɚɏɜɌɠɔɫ Ɏ ɐɔɌɏəɚɝɞɔɖɑ ɚɝɞɜɧɡ ɓɌɍɚɗɑɎɌ-

əɔɕ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ. ȸɑɐɔɢɔəɝɖɔɕ ɌɗɠɌɎɔɞ. ȼɌɐɔɚɗɚɏɔɫ. 

2010; 2 (19): 21 -24.  

10. ȶɚɜəɔɑəɖɚ Ȯ.ȹ., ȮɌɝɔə ȹ.ɋ., ȶɟɓɨɘɑəɖɚ Ȯ.Ȭ. ȶɚɘɛɨɪ-

ɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ Ɏ ɐɔɌɏəɚɝɞɔɖɑ ɣɑɜɑɛəɚ-ɘɚɓɏɚɎɚɕ ɞɜɌɎ-

ɘɧ. ȸ.: ȸɑɐɔɢɔəɌ, 1987. 

11.  ȷɑɍɑɐɑɎ Ȯ.Ȯ., ȶɜɧɗɚɎ Ȯ.Ȯ., Ⱦɔɝɝɑə Ⱦ.Ȼ., ɁɌɗɣɑɎɝɖɔɕ Ȯ.ȸ. 

ȶɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ Ɏ əɑɚɞɗɚɒəɚɕ əɑɕɜɚɡɔɜɟɜɏɔɔ. 

ȸ., ȸɑɐɔɢɔəɌ, 2005.     

12.  ȶɚɜəɔɑəɖɚ Ȯ.ȹ., Ȼɜɚəɔə ȴ.ȹ. ȰɔɌɏəɚɝɞɔɣɑɝɖɌɫ əɑɕɜɚ-

ɜɌɐɔɚɗɚɏɔɫ. ȽȻɍ., ɉȷȭȴ-ȽȻɍ., 2006. 

13. ȶɚɜəɔɑəɖɚ Ȯ.ȹ., Ȼɜɚəɔə ȴ.ȹ. ȶɚəɞɜɌɝɞɔɜɚɎɌəɔɑ Ɏ 

əɑɕɜɚɜɌɐɔɚɗɚɏɔɔ. ȸ., òȾ.Ȭ. ȬɗɑɖɝɑɑɎɌó, 2010.     

14. ȰɜɑɎɌɗɨ Ⱥ.ȹ., ȷɌɓɌɜɑɎ Ȯ.Ȭ., ȰɒɔəɐɒɔɡɌɐɓɑ ȼ.Ƚ., ȰɌəɣɑə-

ɖɚ ȴ.Ȭ. ȹɑɕɜɚɎɔɓɟɌɗɔɓɌɢɔɚəəɌɫ ɐɔɌɏəɚɝɞɔɖɌ Ɏəɟɞɜɔɣɑɜɑɛ-

əɚɕ ɏɔɛɑɜɞɑəɓɔɔ (əɑɕɜɚɡɔɜɟɜɏɔɣɑɝɖɔɑ Ɍɝɛɑɖɞɧ). ȸɑɐɔɢɔə-

ɝɖɌɫ ɎɔɓɟɌɗɔɓɌɢɔɫ.  2010; 4: 40-51.  

15.   ȬɜɌɍɗɔəɝɖɔɔ ɛȬ.Ȯ. ȹɑɕɜɚɎɔɓɟɌɗɔɓɌɢɔɫ Ɏəɟɞɜɔɣɑɜɑɛəɧɡ 

əɑɚɞɗɚɒəɧɡ ɝɚɝɞɚɫəɔɕ (ɗɑɖɢɔɫ).  ȸɑɐɔɢɔəɝɖɌɫ ɎɔɓɟɌɗɔɓɌ-

ɢɔɫ.  2012; 1: 7 -14.  

 

References : 

1. Luken M.G. III, Whelan M.A. Journal of  Neurosurgery. 1980; 

52: 764 -771.  

2. Dreval' O.N., Konovalova A.N., Lihterman L. B.,  Potapov A. 

Posttraumatic subdural empyema: a clinical guide to brain inj u-

ry. 2002 (in Russian).  

3. Gorozhanin A.V., Baskov A.V., Dreval O.N. Neurosurgery. 

Lectures, seminars, clinical reviews. Manual. 2013; 2 (in Ru s-

sian).  

4. Amcheslavskij V.G., Szymanski  V.N., Shatvoryan B.R., 

Dreval.O.N. The modern therapy of abscess of the brain. 2000 

(in Russian).  

5. Borovich B., Braun J., Honigman S., Joachims H.Z., Peyser E. 

Journal of Neurosurgery. 1981; 54: 105 -107.  

6. Joubert M.J., Stephanov S. Journal of Neurosur gery. 1977; 

47: 73 -78.  

7.   Sheikh Zh.V., Arablinskiy A.V., Kurzantseva O.O., Bzhegutov 

M.A., Gazaryan Ya.R., Nikolaev E.V. Subdural emp yema and 

brain abscesses in patient with a purulent sinusitis. REJR. 

2017; 7 (4): 171 -179. DOI:10.21569/2222 -7415 -2017 -7-4-171 -

179 (in Russian).  

8. Arablinskiy A.V. Diagnostics of acute brain diseases using 

computer and magnetic resonance imaging. Medical alphabet. 

Emergency medicine. 2010; 4 (17): 16 -19 (in Russian).  

9. Arablinskiy A.V. Computer and magnetic resonance imag ing 

in the diagnosis of acute brain diseases. Medical alphabet. R a-

diology. 2010; 2 (19): 21 -24 (in Russian).  

10. Kornienko V. N., Vasin N. Ya., Kuzmenko V. A. Computed 

tomography in the diagnosis of traumatic brain injury. M., Med i-

cine, 1987 (in Russian).  

11. Lebedev V. V., Krylov V. V., Thyssen T. P., Khalchevsky V. 

M. Computed tomography in emergency neurosurgery. M., Med i-

cine, 2005 (in Russian).  

12. Kornienko V. N., Pronin I. N. Diagnostic Neuroradiology. 

SPb., ELBI -SPb., 2006 (in Russian).  

13. Kornienko  V. N., Pronin I. N. Contrasting in Neuroradiology. 

Moscow, òT. A. Alekseeva", 2010 (in Russian). 

14. Dreval O. N., Lazarev V. A., Dzhindzhikhadze R. S., Da n-

chenko I. A. Neuroimaging diagnostics of intracranial hyperte n-

sion (neurosurgical aspects). Medical  imaging. 2010; 4: 40 -51 (in 

Russian).  

15. Arablinsky A.V. Neuroimaging of intracranial emergency 

conditions (lecture). Medical imaging. 2012; 1: 7 -14 (in Russian).      

 

 



   RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY  

 

  | www.rejr.ru | REJR. 2020; 10 (4):75-84       DOI:10.21569/2222-7415-2020-10-4-75-84        ʉʪʨʘʥʠʮʘ  75 
  

 

 

ȸȿȷɈȾȴȮȺȶȽȱȷɈȹȬɋ 3D ȸȬȯȹȴȾȹȺ-ȼȱȳȺȹȬȹȽȹȬɋ ȽȻȱȶȾȼȺȽȶȺȻȴɋ ȴ  

ȻȺȳȴȾȼȺȹȹȺ-ɉȸȴȽȽȴȺȹȹȬɋ ȾȺȸȺȯȼȬɀȴɋ Ƚ 11Ƚ-ȸȱȾȴȺȹȴȹȺȸ Ȯ  

ȰȺȺȻȱȼȬɂȴȺȹȹȺȵ ȰȴȬȯȹȺȽȾȴȶȱ ȹȴȳȶȺȰȴɀɀȱȼȱȹɂȴȼȺȮȬȹȹɇɁ ȯȷȴȺȸ 

ȯȺȷȺȮȹȺȯȺ ȸȺȳȯȬ (ȻȴȷȺȾȹȺȱ ȴȽȽȷȱȰȺȮȬȹȴȱ) 

 

ȾɪɜɔəɌ Ȭ.ȹ., ȮɔɡɜɚɎɌ ȹ.ȭ., ȭɌɞɌɗɚɎ Ȭ.ȴ., ɀɌɐɑɑɎɌ ȷ.ȸ., ȶɚəɌɖɚɎɌ Ⱦ.Ȭ., 

ȸɑɜɢɌɗɚɎɌ ȸ.Ȼ., Ȼɜɚəɔə ȴ.ȹ. 

 
ɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. ȽɜɌɎəɑəɔɑ Ɏɚɓɘɚɒəɚɝɞɑɕ ɛɜɚɞɚəəɚɕ 3D ȸȼ-

ɝɛɑɖɞɜɚɝɖɚɛɔɔ ɔ ȻɉȾ/ȶȾ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɝ 11Ƚ-ɘɑɞɔɚəɔəɚɘ Ɏ ɐɔɌɏəɚɝɞɔɖɑ 

ɏɗɔɌɗɨəɧɡ ɚɛɟɡɚɗɑɕ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ.  

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. ȭɧɗɚ ɔɝɝɗɑɐɚɎɌəɚ 11 ɛɌɢɔɑəɞɚɎ Ɏ ɎɚɓɜɌɝɞɑ ɚɞ 32 ɐɚ 

69 ɗɑɞ ɝ ɏɗɔɌɗɨəɧɘɔ ɚɛɟɡɚɗɫɘɔ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɜɌɓɗɔɣəɚɕ ɝɞɑɛɑəɔ ɓɗɚɖɌɣɑɝɞɎɑəəɚɝɞɔ. 

ȸȼ-ɝɛɑɖɞɜɚɝɖɚɛɔɫ ɛɜɚɎɚɐɔɗɚɝɨ əɌ ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɚɘ ɞɚɘɚɏɜɌɠɑ ɝ əɌɛɜɫɒɑəəɚ-

ɝɞɨɪ ɘɌɏəɔɞəɚɏɚ ɛɚɗɫ 3.0 Ⱦ. ȻɚɝɞɚɍɜɌɍɚɞɖɌ ɔɓɚɍɜɌɒɑəɔɕ ɛɜɚɎɚɐɔɗɌɝɨ Ɏ ɛɜɚɏɜɌɘɘɑ 

ReadyView ɝ ɛɚɝɞɜɚɑəɔɑɘ ɝɛɑɖɞɜɚɎ ɔ ɖɌɜɞ ɘɑɞɌɍɚɗɔɞɚɎ. ȴɝɝɗɑɐɚɎɌəɔɑ ȻɉȾ/ȶȾ ɝ 11C-

MET ɛɜɚɎɚɐɔɗɚɝɨ əɌ ɌɛɛɌɜɌɞɑ ȻɉȾ/ȶȾ Siemens Biograph 40 True Point. Ȱɗɫ ɌəɌɗɔɓɌ ɛɚ-

ɗɟɣɑəəɧɡ ɔɓɚɍɜɌɒɑəɔɕ ɛɜɔɘɑəɫɗɚɝɨ ɛɜɚɏɜɌɘɘəɚɑ ɚɍɑɝɛɑɣɑəɔɑ PMOD. Ȯ ɡɚɐɑ Ɏɧɛɚɗəɑ-

əɔɫ ɜɌɍɚɞɧ ɍɧɗɔ Ɏɧɣɔɝɗɑəɧ ɔəɐɑɖɝɧ ɝɚɚɞəɚɤɑəɔɕ ɘɑɞɌɍɚɗɔɞɚɎ Cho/NAA Ɏ ɚɛɟɡɚɗɑɎɚɕ 

ɞɖɌəɔ, Ɍ ɞɌɖɒɑ ɛɜɚɌəɌɗɔɓɔɜɚɎɌə ɔəɐɑɖɝ əɌɖɚɛɗɑəɔɫ 11Ƚ-ɘɑɞɔɚəɔəɌ Ɏ ɚɛɟɡɚɗɔ.  ȭɧɗɚ 

ɛɜɚɎɑɐɑəɚ ɝɜɌɎəɑəɔɑ ɛɌɜɌɘɑɞɜɔɣɑɝɖɔɡ ɖɌɜɞ ɜɌɝɛɜɑɐɑɗɑəɔɫ Cho/NAA ɔ 11Ƚ-ɘɑɞɔɚəɔəɌ 

Ɏɚ Ɏɝɑɕ ɚɛɟɡɚɗɑɎɚɕ ɝɞɜɟɖɞɟɜɑ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɚɜɔɏɔəɌɗɨəɚ ɜɌɓɜɌɍɚɞɌəəɚɏɚ ɌɗɏɚɜɔɞɘɌ 

ɝɚɎɘɑɥɑəɔɫ ɔɓɚɍɜɌɒɑəɔɕ, ɛɚɗɟɣɑəəɧɡ əɌ ɚɝəɚɎɑ ɜɌɓɗɔɣəɧɡ ɘɚɐɌɗɨəɚɝɞɑɕ.  

ȼɑɓɟɗɨɞɌɞɧ. Ȯ ɍɚɗɨɤɔəɝɞɎɑ əɌɍɗɪɐɑəɔɕ (n=9) ɚɞɘɑɣɌɗɚɝɨ ɝɚɎɛɌɐɑəɔɑ ɟɣɌɝɞɖɚɎ 

ɘɌɖɝɔɘɌɗɨəɚɕ ɖɚəɢɑəɞɜɌɢɔɔ ɘɑɞɌɍɚɗɔɞɚɎ (Cho/NAA) ɔ əɌɔɍɚɗɑɑ ɌɖɞɔɎəɧɡ ɓɚə əɌɖɚɛ-

ɗɑəɔɫ ȼɀȻ (11Ƚ-ɘɑɞɔɚəɔəɌ) ɖɌɖ əɌ ɚɞɐɑɗɨəɧɡ ɌəɌɞɚɘɔɣɑɝɖɔɡ ɝɜɑɓɌɡ, ɞɌɖ ɔ ɛɚ Ɏɝɑɘɟ 

ɚɍɦɑɘɟ ɚɛɟɡɚɗɑɎɚɕ ɝɞɜɟɖɞɟɜɧ. Ȯ ɐɎɟɡ ɔɝɝɗɑɐɚɎɌəɔɫɡ əɑ ɍɧɗɚ ɎɧɫɎɗɑəɚ ɝɚɎɛɌɐɑəɔɕ 

ɘɑɒɐɟ ɜɌɝɛɚɗɚɒɑəɔɑɘ ɓɚə ɝ Ɏɧɝɚɖɚɕ ɘɑɞɌɍɚɗɔɣɑɝɖɚɕ ɌɖɞɔɎəɚɝɞɨɪ ɛɚ ɐɌəəɧɘ ȸȼȽ ɔ 

ȻɉȾ/ȶȾ. ȭɧɗɌ ɎɧɫɎɗɑəɌ ɐɚɝɞɚɎɑɜəɌɫ ɖɚɜɜɑɗɫɢɔɫ ɘɑɒɐɟ ɛɚɖɌɓɌɞɑɗɫɘɔ Cho/NAA ɔ ȴȹ 

11Ƚ-MET Ɏ ɏɗɔɚɘɌɡ Ɏɧɝɚɖɚɕ ɝɞɑɛɑəɔ ɓɗɚɖɌɣɑɝɞɎɑəəɚɝɞɔ.  

ȳɌɖɗɪɣɑəɔɑ. ȸɑɞɚɐɧ 3D ȸȼ-ɝɛɑɖɞɜɚɝɖɚɛɔɔ ɔ ȻɉȾ/ȶȾ ɝ 11Ƚ-ɘɑɞɔɚəɔəɚɘ ɐɑ-

ɘɚəɝɞɜɔɜɟɪɞ Ɏɚɓɘɚɒəɚɝɞɨ ɎɔɓɟɌɗɔɓɌɢɔɔ ɓɚə əɌɔɍɚɗɑɑ ɔɓɘɑəɑəəɚɏɚ ɛɌɞɚɗɚɏɔɣɑɝɖɚɏɚ 

ɘɑɞɌɍɚɗɔɓɘɌ Ɏ ɚɛɟɡɚɗɑɎɚɕ ɞɖɌəɔ. ȹɌɖɚɛɗɑəɔɑ 11C-MET ɔ ɜɌɝɛɜɑɐɑɗɑəɔɑ ɝɚɚɞəɚɤɑəɔɫ 

Cho/NAA ɔɘɑɪɞ ɝɡɚɒɟɪ ɖɌɜɞɔəɟ ɌəɌɞɚɘɔɣɑɝɖɚɏɚ, Ɏ ɞɚɘ ɣɔɝɗɑ 3D, ɜɌɝɛɜɑɐɑɗɑəɔɫ Ɏ 

ɏɗɔɚɘɌɡ ɜɌɓɗɔɣəɚɕ ɝɞɑɛɑəɔ ɌəɌɛɗɌɓɔɔ. 

 

ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɛɜɚɞɚəəɌɫ ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɌɫ ɝɛɑɖɞɜɚɝɖɚɛɔɫ, 3D- ɘɟɗɨɞɔ-

ɎɚɖɝɑɗɨəɌɫ ȸȼ-ɝɛɑɖɞɜɚɝɖɚɛɔɫ, ɛɚɓɔɞɜɚəəɚ-ɩɘɔɝɝɔɚəəɌɫ ɞɚɘɚɏɜɌɠɔɫ, ɜɌɐɔɚɠɌɜɘɛɜɑ-

ɛɌɜɌɞ, 11Ƚ-ɘɑɞɔɚəɔə, ɏɗɔɚɘɧ Ɏɧɝɚɖɚɕ ɝɞɑɛɑəɔ ɓɗɚɖɌɣɑɝɞɎɑəəɚɝɞɔ. 

 

ȶɚəɞɌɖɞəɧɕ ɌɎɞɚɜ: ȾɪɜɔəɌ Ȭ.ȹ., e-mail: aturina@nsi.ru  

 

Ȱɗɫ ɢɔɞɔɜɚɎɌəɔɫ: ȾɪɜɔəɌ Ȭ.ȹ., ȮɔɡɜɚɎɌ ȹ.ȭ., ȭɌɞɌɗɚɎ Ȭ.ȴ., ɀɌɐɑɑɎɌ ȷ.ȸ., ȶɚəɌ-

ɖɚɎɌ Ⱦ.Ȭ., ȸɑɜɢɌɗɚɎɌ ȸ.Ȼ., Ȼɜɚəɔə ȴ.ȹ. ȸɟɗɨɞɔɎɚɖɝɑɗɨəɌɫ 3D ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɌɫ 

ɝɛɑɖɞɜɚɝɖɚɛɔɫ ɔ ɛɚɓɔɞɜɚəəɚ-ɩɘɔɝɝɔɚəəɌɫ ɞɚɘɚɏɜɌɠɔɫ ɝ 11Ƚ-ɘɑɞɔɚəɔəɚɘ Ɏ ɐɚɚɛɑɜɌɢɔ-

ɚəəɚɕ ɐɔɌɏəɚɝɞɔɖɑ əɔɓɖɚɐɔɠɠɑɜɑəɢɔɜɚɎɌəəɧɡ ɏɗɔɚɘ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ (ɛɔɗɚɞəɚɑ ɔɝɝɗɑ-

ɐɚɎɌəɔɑ). REJR 2020; 10( 4):75-84. DOI:10.21569/2222 -7415 -2020 -10-4-75 -84.  

 
ȽɞɌɞɨɫ ɛɚɗɟɣɑəɌ: 09.09.20  ȽɞɌɞɨɫ ɛɜɔəɫɞɌ:  22.09.20 

 

 

 

 

 

ɂ 

ȺȼȴȯȴȹȬȷɈȹȬɋ ȽȾȬȾɈɋ 

 

 

 

ɀȯȬȿ ȹȸȴɂ əɑɕɜɚɡɔ-

ɜɟɜɏɔɔ ɔɘ. ɌɖɌɐ. ȹ.ȹ. 

ȭɟɜɐɑəɖɚ. 

 ɏ. ȸɚɝɖɎɌ, ȼɚɝɝɔɫ. 



   RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY  

 

  | www.rejr.ru | REJR. 2020; 10 (4):75-84       DOI:10.21569/2222-7415-2020-10-4-75-84        ʉʪʨʘʥʠʮʘ  76 
  

 

MULTIVOXEL 3D MAGNETIC RESONANCE SPECTROSCOPY AND POSITRON  

EMISSION TOMOGRAPHY WITH  11Ƚ-METHIONINE IN THE PREOPERATIVE  

DIAGNOSIS OF HIGH-GRADE GLIOMAS (PILOT STUDY) 

 

Tyurina A.N., Vikhrova N.B., Batalov A.I., Fadeeva L.M., Konakova T.A.,  

Mertsalova M.P., Pronin I.N.  

 
urpose.  Comparison of the capabilities of proton 3D MR spectroscopy and PET-CT 

with 11Ƚ -methionine in the diagnosis of glial brain tumors.  

Materials and methods.  11 patients aged 32 to 69 years with glial brain tumors of 

various degrees of malignancy were studied. MR spectroscopy was carried out on a magnetic 

resonance tomograph with a mag netic field strength of 3.0T. Post -processing of images was 

carried out in the ReadyView program with the construction of spectra and maps of metab o-

lites. PET -CT examination with 1 1Ƚ -MET was performed on a Siemens Biograph 40 True 

Point PET -CT. The PMOD s oftware was used to analyze the obtained images. In this work, 

the indices of the Cho/NAA metabolite ratios in tumor tissue were calculated, and the index 

of 11Ƚ -methionine accumulation in the tumor was analyzed. A comparison of parametric 

maps of the dis tribution of Cho/NAA and 11Ƚ -methionine in the tumor structure was ca r-

ried out using an originally developed algorithm for combining images obtained on the basis 

of different modalities.  

 Results.  In most cases (n = 9), there was a coincidence of areas of  maximum conce n-

tration of metabolites (Cho/NAA) and the most active zones of accumulation of 11Ƚ-

methionine both on individual anatomical sections and throughout the entire volume of the 

tumor structure. In two studies coincidences between the location of zones with high met a-

bolic activity according to the data of MRS and PET -CT were not found. A significant correl a-

tion between the Cho/NAA and index of 11Ƚ-methionine accumulation in high -grade gli omas 

was found.  

Conclusion.  3D MR spectroscopy and PET -CT wit h 11Ƚ-methionine demonstrate the 

ability to visualize the zones of pathological metabolism in tumor tissue. The accumulation 

of 11Ƚ- methionine and the distribution of the Cho / NAA have a similar pattern of anatom i-

cal, i ncluding 3D, distribution in glioma s of various degrees of anaplasia.   

  

 Keywords: SAR proton magnetic resonance spectroscopy, 3D multivoxel MR spe c-

troscopy, positron emission tomography, radiotracer, 11Ƚ -methionine, high -grade gliomas.  
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ɜɑɐɚɛɑɜɌɢɔɚəəɌɫ ɚɢɑəɖɌ ɚɛɟɡɚɗɑɎɚɕ 

ɛɜɚɗɔɠɑɜɌɞɔɎəɚɕ ɌɖɞɔɎəɚɝɞɔ (ɝɞɑɛɑ-

əɔ ɓɗɚɖɌɣɑɝɞɎɑəəɚɝɞɔ) ɔɏɜɌɑɞ ɎɌɒ-

əɟɪ ɜɚɗɨ Ɏ ɚɛɜɑɐɑɗɑəɔɔ ɝɞɜɌɞɑɏɔɔ 

ɗɑɣɑəɔɫ ɛɌɢɔɑəɞɚɎ ɝ ɏɗɔɌɗɨəɧɘɔ 

ɚɛɟɡɚɗɫɘɔ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ. Ȼɚɝɗɑɐəɔɑ ɐɚɝɞɔ-

ɒɑəɔɫ Ɏ ɗɑɣɑəɔɔ ɏɗɔɚɘ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɛɚɎɧ-

ɝɔɗɔ ɞɜɑɍɚɎɌəɔɫ ɖ ɛɜɑɐɚɛɑɜɌɢɔɚəəɚɕ ɗɟɣɑɎɚɕ 

ɐɔɌɏəɚɝɞɔɖɑ ɐɗɫ ɛɗɌəɔɜɚɎɌəɔɫ ɛɚɝɗɑɐɟɪɥɑɕ 

ɞɑɜɌɛɔɔ ɔ ɛɜɚɏəɚɓɔɜɚɎɌəɔɫ ɚɞɎɑɞɚɎ əɌ ɗɑɣɑəɔɑ 

ɟ ɛɌɢɔɑəɞɚɎ ɝ ɞɌɖɔɘɔ ɞɔɛɌɘɔ əɚɎɚɚɍɜɌɓɚɎɌ-

əɔɕ. 

Ȯ ɝɚɎɜɑɘɑəəɚɕ əɑɕɜɚɡɔɜɟɜɏɔɣɑɝɖɚɕ ɖɗɔ-

əɔɖɑ ɜɚɗɨ əɑɕɜɚɜɌɐɔɚɗɚɏɔɔ Ɏ ɛɜɑɐɚɛɑɜɌɢɔɚə-

əɚɕ ɐɔɌɏəɚɝɞɔɖɑ   ɏɗɔɚɘ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɫɎɗɫ-

ɑɞɝɫ ɚɐəɚɕ ɔɓ ɖɗɪɣɑɎɧɡ. Ȼɜɔ ɩɞɚɘ ɚɝəɚɎəɌɫ 

ɜɚɗɨ Ɏ ɔɝɝɗɑɐɚɎɌəɔɔ ɏɗɔɚɘ ɛɜɔəɌɐɗɑɒɔɞ ȸȼ-

ɞɚɘɚɏɜɌɠɔɔ ɝ ɛɜɔɘɑəɑəɔɑɘ ɜɌɓɗɔɣəɧɡ ɐɔɌɏəɚ-

ɝɞɔɣɑɝɖɔɡ ɞɑɡəɚɗɚɏɔɕ ɔ ɛɜɚɏɜɌɘɘ, ɖɚɞɚɜɧɑ 

ɛɚɓɎɚɗɫɪɞ ɚɢɑəɔɎɌɞɨ ɚɝɚɍɑəəɚɝɞɔ ɜɌɝɛɜɚɝɞɜɌ-

əɑəɔɫ ɔ ɜɚɝɞɌ ɏɗɔɌɗɨəɧɡ ɚɛɟɡɚɗɑɕ [1, 2]. 

Ƚɜɑɐɔ ɘɑɞɚɐɚɎ ȸȼȾ, ɚɝɚɍɚɑ ɘɑɝɞɚ Ɏ ɐɔɌ-

ɏəɚɝɞɔɣɑɝɖɚɘ Ɍɗɏɚɜɔɞɘɑ ɓɌəɔɘɌɑɞ əɚɎɌɫ ɘɑɞɚ-

ɐɔɖɌ 3D ɛɜɚɞɚəəɚɕ ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɚɕ 
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ɝɛɑɖɞɜɚɝɖɚɛɔɔ, ɖɚɞɚɜɌɫ ɛɚɓɎɚɗɔɗɌ əɑɔəɎɌɓɔɎəɚ 

ɔɓɟɣɌɞɨ ɘɑɞɌɍɚɗɔɣɑɝɖɔɑ ɔɓɘɑəɑəɔɫ Ɏɚ Ɏɝɑɘ 

ɚɍɦɑɘɑ ɚɛɟɡɚɗɑɎɚɕ ɝɞɜɟɖɞɟɜɧ [3].  ɉɞɚɞ ɘɑɞɚɐ 

ɛɜɚɐɑɘɚəɝɞɜɔɜɚɎɌɗ Ɏɧɝɚɖɟɪ ɔəɠɚɜɘɌɞɔɎəɚɝɞɨ 

Ɏ ɔɝɝɗɑɐɚɎɌəɔɔ ɛɌɢɔɑəɞɚɎ ɝ ɏɗɔɌɗɨəɧɘɔ əɚɎɚ-

ɚɍɜɌɓɚɎɌəɔɫɘɔ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ. ȭɧɗɚ ɛɚɖɌɓɌəɚ, 

ɣɞɚ əɌ ɚɝəɚɎɑ 3D ȸȼ-ɝɛɑɖɞɜɚɝɖɚɛɔɔ ɛɜɔ ɔɓɟɣɑ-

əɔɔ Ɏɝɑɏɚ ɚɍɦɑɘɌ ɚɛɟɡɚɗɑɎɚɕ ɝɞɜɟɖɞɟɜɧ Ɏɚɓ-

ɘɚɒəɚ ɛɜɚɎɑɐɑəɔɑ ɐɚɝɞɌɞɚɣəɚ ɝɛɑɢɔɠɔɣəɚɕ 

ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɏɗɔɌɗɨəɧɡ 

ɚɛɟɡɚɗɑɕ ɛɚ ɝɞɑɛɑəɔ ɌəɌɛɗɌɓɔɔ [4]. ȭɚɗɑɑ ɞɚɏɚ, 

ɝɞɌɗɚ Ɏɚɓɘɚɒəɧɘ ɚɢɑəɔɞɨ ɜɌɝɛɜɑɐɑɗɑəɔɑ ɘɑɞɌ-

ɍɚɗɔɞɚɎ Ɏɚ Ɏɝɑɘ ɚɍɦɑɘɑ ɚɛɟɡɚɗɔ ɔ ɎɚɝɛɜɚɔɓɎɑ-

ɝɞɔ 3D-ɖɌɜɞɔəɟ əɌɔɍɚɗɑɑ ɓɗɚɖɌɣɑɝɞɎɑəəɧɡ 

ɟɣɌɝɞɖɚɎ Ɏ ɏɗɔɚɘɑ. 

 ȳəɌɣɔɞɑɗɨəɧɕ ɛɜɚɏɜɑɝɝ Ɏ ɐɔɌɏəɚɝɞɔɖɑ 

ɏɗɔɚɘ Ɏ ɛɚɝɗɑɐəɑɑ ɐɑɝɫɞɔɗɑɞɔɑ ɍɧɗ ɐɚɝɞɔɏəɟɞ 

əɌ ɚɝəɚɎɑ ɛɜɔɘɑəɑəɔɫ ɏɔɍɜɔɐəɧɡ ɘɑɞɚɐɚɎ Ɏɔ-

ɓɟɌɗɔɓɌɢɔɔ ɞɌɖɔɡ, ɖɌɖ ȻɉȾ/ȶȾ ɔ ȻɉȾ/ȸȼȾ. ȴɡ 

ɔɝɛɚɗɨɓɚɎɌəɔɑ ɛɚɓɎɚɗɔɗɚ ɛɚɗɟɣɔɞɨ ɐɚɛɚɗəɔ-

ɞɑɗɨəɟɪ ɔəɠɚɜɘɌɢɔɪ ɚ ɍɔɚɗɚɏɔɔ ɏɗɔɚɘ əɌ ɞɌɖ 

əɌɓɧɎɌɑɘɚɘ ɘɚɗɑɖɟɗɫɜəɚɘ ɟɜɚɎəɑ, əɑ ɐɚɝɞɟɛ-

əɚɘ ɐɗɫ ɜɟɞɔəəɧɡ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɡ ɞɑɡəɚɗɚɏɔɕ 

(ȶȾ ɔ ȸȼȾ) [5 - 8].  

Ȼɚɓɔɞɜɚəəɚ-ɩɘɔɝɝɔɚəəɌɫ ɞɚɘɚɏɜɌɠɔɫ 

(ȻɉȾ) Ɏ ɛɚɝɗɑɐəɑɑ Ɏɜɑɘɫ ɝɞɌɗɌ ɚɝɚɍɑəəɚ Ɍɖɞɟ-

Ɍɗɨəɚɕ, ɍɗɌɏɚɐɌɜɫ ɜɌɝɤɔɜɑəɔɪ ɐɚɝɞɟɛəɚɝɞɔ 

ȼɀȻ əɌ ɚɝəɚɎɑ   ɘɑɣɑəəɧɡ Ɍɘɔəɚɖɔɝɗɚɞ, ɚɍɗɌ-

ɐɌɪɥɔɡ Ɏɧɝɚɖɚɕ ɝɛɑɢɔɠɔɣəɚɝɞɨɪ ɐɗɫ ɎɔɓɟɌɗɔ-

ɓɌɢɔɔ ɝɚɛɟɞɝɞɎɟɪɥɑɕ ɜɚɝɞɟ ɏɗɔɚɘ ɛɑɜɑɝɞɜɚɕɖɔ 

ɘɚɓɏɚɎɚɕ ɞɖɌəɔ. 

ȽɌɘɧɘɔ ɛɚɛɟɗɫɜəɧɘɔ ȼɀȻ, ɛɜɔɘɑəɫɑ-

ɘɧɘɔ Ɏ ɖɗɔəɔɣɑɝɖɚɕ ɛɜɌɖɞɔɖɑ Ɏ ȻɉȾ/ȶȾ- ɐɔɌ-

ɏəɚɝɞɔɖɑ, ɫɎɗɫɪɞɝɫ 11Ƚ-ɘɑɞɔɚəɔə ɔ 18F-

ɠɞɚɜɩɞɔɗɞɔɜɚɓɔə. ȶɌɒɐɧɕ ɔɓ ɩɞɔɡ ɛɜɑɛɌɜɌɞɚɎ 

ɛɜɚɐɑɘɚəɝɞɜɔɜɚɎɌɗ Ɏɧɝɚɖɔɑ ɛɚɖɌɓɌɞɑɗɔ ɣɟɎ-

ɝɞɎɔɞɑɗɨəɚɝɞɔ ɔ ɝɛɑɢɔɠɔɣəɚɝɞɔ ɖɌɖ Ɏ ɛɑɜɎɔɣ-

əɚɕ ɐɔɌɏəɚɝɞɔɖɑ ɏɗɔɚɘ, ɞɌɖ ɔ Ɏ ɚɢɑəɖɑ ɛɚɝɞɚ-

ɛɑɜɌɢɔɚəəɧɡ (ɎɖɗɪɣɌɫ, ɛɚɝɞɗɟɣɑɎɧɑ) ɔɓɘɑəɑ-

əɔɕ [9 - 14]. ȸɑɝɞɚ əɌɔɍɚɗɑɑ ɎɧɜɌɒɑəəɚɏɚ 

əɌɖɚɛɗɑəɔɫ ȼɀȻ Ɏ ɚɛɟɡɚɗɔ ɝɞɌɗɚ ɚɍɦɑɖɞɚɘ ɐɗɫ 

ɛɜɚɎɑɐɑəɔɫ ɝɞɑɜɑɚɞɌɖɝɔɣɑɝɖɚɕ ɍɔɚɛɝɔɔ əɑɖɚə-

ɞɜɌɝɞɔɜɟɑɘɧɡ, ɛɚ ɐɌəəɧɘ ȸȼȾ, ɏɗɔɚɘ ɘɚɓɏɌ [5, 

6, 7].  

ȺɝəɚɎəɚɕ ɏɔɛɚɞɑɓɚɕ ɜɌɍɚɞɧ ɝɞɌɗɚ ɛɜɑɐɛɚ-

ɗɚɒɑəɔɑ ɚ ɞɚɘ, ɣɞɚ ɚɣɌɏɔ ɚɛɟɡɚɗɑɎɚɕ ɌəɌɛɗɌ-

ɓɔɔ, ɎɧɫɎɗɑəəɧɑ ɛɜɔ 3D ȸȼ-ɝɛɑɖɞɜɚɝɖɚɛɔɔ (əɌ 

ɚɝəɚɎɑ ɜɌɝɛɜɑɐɑɗɑəɔɫ ɝɚɚɞəɚɤɑəɔɫ ɘɑɞɌɍɚɗɔ-

ɞɚɎ Cho/NAA) ɔ ɚɣɌɏɔ ɘɌɖɝɔɘɌɗɨəɚɏɚ əɌɖɚɛɗɑ-

əɔɫ ɜɌɐɔɚɠɌɜɘɛɜɑɛɌɜɌɞɌ (11Ƚ-ɘɑɞɔɚəɔə), ɞɌɖ-

ɒɑ ɚɞɚɍɜɌɒɑəəɧɑ Ɏ ɚɍɦɑɘɑ, ɐɚɗɒəɧ ɝɚɎɛɌɐɌɞɨ 

ɘɑɒɐɟ ɝɚɍɚɕ Ɏ ɛɜɚɑɖɢɔɔ ɚɛɟɡɚɗɑɎɚɕ ɝɞɜɟɖɞɟɜɧ, 

ɐɑɘɚəɝɞɜɔɜɟɫ ɘɌɖɝɔɘɌɗɨəɚ ɓɗɚɖɌɣɑɝɞɎɑəəɧɑ 

ɟɣɌɝɞɖɔ ɏɗɔɌɗɨəɧɡ əɚɎɚɚɍɜɌɓɚɎɌəɔɕ. 

ɂɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. 

ȽɜɌɎəɑəɔɑ Ɏɚɓɘɚɒəɚɝɞɑɕ ɛɜɚɞɚəəɚɕ 3D 

ȸȼ-ɝɛɑɖɞɜɚɝɖɚɛɔɔ ɔ ȻɉȾ/ȶȾ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɝ 
11Ƚ-ɘɑɞɔɚəɔəɚɘ Ɏ ɐɔɌɏəɚɝɞɔɖɑ ɏɗɔɌɗɨəɧɡ ɚɛɟ-

ɡɚɗɑɕ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɝ ɛɜɚɎɑɜɖɚɕ ɛɜɑɐɛɚɗɚɒɑ-

əɔɑ ɚ ɞɚɘ, ɣɞɚ ɚɣɌɏɔ ɚɛɟɡɚɗɑɎɚɕ ɌəɌɛɗɌɓɔɔ, Ɏɧ-

ɫɎɗɑəəɧɑ ɛɜɔ ȸȼ-ɝɛɑɖɞɜɚɝɖɚɛɔɔ ɔ ɚɣɌɏɔ ɘɌɖ-

ɝɔɘɌɗɨəɚɏɚ əɌɖɚɛɗɑəɔɫ ɜɌɐɔɚɠɌɜɘɛɜɑɛɌɜɌɞɌ 

(ȼɀȻ), ɐɚɗɒəɧ ɝɚɎɛɌɐɌɞɨ ɘɑɒɐɟ ɝɚɍɚɕ Ɏ ɛɜɚɑɖ-

ɢɔɔ ɚɛɟɡɚɗɑɎɚɕ ɝɞɜɟɖɞɟɜɧ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. 

Ȯ ɌəɌɗɔɓɔɜɟɑɘɟɪ ɏɜɟɛɛɟ ɍɧɗɚ Ɏɖɗɪɣɑəɚ 

11 ɛɌɢɔɑəɞɚɎ Ɏ ɎɚɓɜɌɝɞɑ ɚɞ 32 ɐɚ 69 ɗɑɞ ɝ ɛɜɔ-

ɓəɌɖɌɘɔ ɛɑɜɎɔɣəɚɕ ɏɗɔɌɗɨəɚɕ ɚɛɟɡɚɗɔ ɏɚɗɚɎəɚ-

ɏɚ ɘɚɓɏɌ ɜɌɓɗɔɣəɚɕ ɝɞɑɛɑəɔ ɓɗɚɖɌɣɑɝɞɎɑəəɚɝɞɔ. 

ȴɓ 11 ɛɌɢɔɑəɞɚɎ ɝ ɏɗɔɚɘɌɘɔ ɏɚɗɚɎəɚɏɚ 

ɘɚɓɏɌ Ɏ 2 ɝɗɟɣɌɫɡ ɍɧɗɔ ɐɔɌɏəɚɝɞɔɜɚɎɌəɧ ɏɗɔɚ-

ɘɧ əɔɓɖɚɕ ɝɞɑɛɑəɔ ɓɗɚɖɌɣɑɝɞɎɑəəɚɝɞɔ (Grade II 

WHO), ɟ 9-ɞɔ ð ɏɗɔɚɘɧ Ɏɧɝɚɖɚɕ ɝɞɑɛɑəɔ ɓɗɚɖɌ-

ɣɑɝɞɎɑəəɚɝɞɔ (ɌəɌɛɗɌɝɞɔɣɑɝɖɔɑ ɚɗɔɏɚɐɑəɐɜɚ-

ɏɗɔɚɘɧ (Grade III WHO) ð 4, ɏɗɔɚɍɗɌɝɞɚɘɧ 

(Grade IV WHO) ð 5 əɌɍɗɪɐɑəɔɕ. 

ȸȼ-ɔɝɝɗɑɐɚɎɌəɔɑ ɛɜɚɎɚɐɔɗɚɝɨ əɌ ɘɌɏəɔɞ-

əɚ-ɜɑɓɚəɌəɝəɚɘ ɞɚɘɚɏɜɌɠɑ ɝ əɌɛɜɫɒɑəəɚɝɞɨɪ 

ɘɌɏəɔɞəɚɏɚ ɛɚɗɫ 3.0 Ⱦ. ȻɌɢɔɑəɞɌɘ ɎɧɛɚɗəɫɗɌɝɨ 

ɌəɌɞɚɘɔɣɑɝɖɌɫ ȸȼ-ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɨ 3D 

SPGR (1,0 ɘɘ) ɝ ɛɚɝɗɑɐɟɪɥɔɘɔ ɜɑɠɚɜɘɌɞɌɘɔ Ɏ 

ɝɌɏɔɞɞɌɗɨəɚɕ ɔ ɠɜɚəɞɌɗɨəɚɕ ɛɜɚɑɖɢɔɫɡ ɝ ɞɚɗ-

ɥɔəɚɕ ɝɜɑɓɚɎ 3,0 ɘɘ ɔ ɘɑɒɝɜɑɓɚɎɧɘ ɔəɞɑɜɎɌ-

ɗɚɘ 1,0 ɘɘ. ȹɌ ɚɝəɚɎɌəɔɔ ɛɚɗɟɣɑəəɧɡ ɔɓɚɍɜɌ-

ɒɑəɔɕ ɎɧɍɔɜɌɗɌɝɨ ɓɚəɌ ɔəɞɑɜɑɝɌ, ɚɡɎɌɞɧɎɌɪ-

ɥɌɫ Ɏɑɝɨ ɚɍɦɑɘ ɚɛɟɡɚɗɔ. ȰɌɗɑɑ ɎɧɛɚɗəɫɗɌɝɨ 3D 

ȸȼ-ɝɛɑɖɞɜɚɝɖɚɛɔɫ, ɛɚɐɜɚɍəɚ ɚɛɔɝɌəəɌɫ Ɏ 

əɌɤɑɕ ɜɌəɑɑ ɚɛɟɍɗɔɖɚɎɌəəɚɕ əɌɟɣəɚɕ ɜɌɍɚɞɑ 

[15] ɔ ɎəɑɐɜɑəəɌɫ Ɏ ɐɔɌɏəɚɝɞɔɣɑɝɖɟɪ ɛɜɌɖɞɔɖɟ 

ɚɞɐɑɗɑəɔɫ ɜɑəɞɏɑəɚɎɝɖɔɡ ɔ ɜɌɐɔɚɔɓɚɞɚɛəɧɡ ɘɑ-

ɞɚɐɚɎ ɐɔɌɏəɚɝɞɔɖɔ ɀȯȬȿ çȹȸȴɂ əɑɕɜɚɡɔɜɟɜɏɔɔ 

ɔɘ. ȹ.ȹ. ȭɟɜɐɑəɖɚè ȸȳ ȼɀ.  ȭɧɗɔ ɛɜɚɌəɌɗɔɓɔ-

ɜɚɎɌəɧ ɝɗɑɐɟɪɥɔɑ ɝɞɜɟɖɞɟɜəɧɑ ɘɑɞɌɍɚɗɔɞɧ: N-

ɌɢɑɞɔɗɌɝɛɌɜɞɌɞ (NAA) ɔ ɡɚɗɔə (Cho), Ɍ ɞɌɖɒɑ 

ɚɞəɚɤɑəɔɫ Cho/NAA ɖɌɖ ɏɗɌɎəɚɏɚ ɘɌɜɖɑɜɌ 

ɌəɌɛɗɌɓɔɔ ɏɗɔɚɘ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ.  

ȻɚɝɞɚɍɜɌɍɚɞɖɌ ɔɓɚɍɜɌɒɑəɔɕ ɛɜɚɎɚɐɔɗɌɝɨ 

Ɏ ɛɜɚɏɜɌɘɘɑ ReadyView ɝ ɛɚɝɞɜɚɑəɔɑɘ ɝɛɑɖɞɜɚɎ 

ɔ ɖɌɜɞ ɘɑɞɌɍɚɗɔɞɚɎ. 

ȴɝɝɗɑɐɚɎɌəɔɑ ȻɉȾ-ȶȾ ɝ 11C-MET ɛɜɚɎɚɐɔ-

ɗɚɝɨ əɌ ɌɛɛɌɜɌɞɑ ȻɉȾ/ȶȾ Siemens Biograph 40 

True Point.  

Ȼɜɚɞɚɖɚɗ ɔɝɝɗɑɐɚɎɌəɔɫ ɎɖɗɪɣɌɗ: ȶȾ ɏɚ-

ɗɚɎəɚɏɚ ɘɚɓɏɌ, ȻɉȾ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɝ 11C-MET. 

ȸɑɞɚɐɔɖɌ Ɏɧɛɚɗəɑəɔɫ ȻɉȾ/ȶȾ ɝ 11C-MET ɛɚ-

ɐɜɚɍəɚ ɚɛɔɝɌəɌ Ɏ ɜɌəɑɑ ɚɛɟɍɗɔɖɚɎɌəəɚɕ ɜɌɍɚɞɑ 

[12].  

Ȱɗɫ ɌəɌɗɔɓɌ ɛɚɗɟɣɑəəɧɡ ɔɓɚɍɜɌɒɑəɔɕ 

ɛɜɔɘɑəɫɗɚɝɨ ɛɜɚɏɜɌɘɘəɚɑ ɚɍɑɝɛɑɣɑəɔɑ PMOD 

(Ɏɑɜɝɔɫ 4.0, ɂɪɜɔɡ, ɄɎɑɕɢɌɜɔɫ). ȳɚəɌ ɔəɞɑɜɑɝɌ 

(Region of Interest ð ROI) Ɏ ɝɚɚɞɎɑɞɝɞɎɔɔ ɝ ɛɜɔ-

əɫɞɧɘ ɝɞɌəɐɌɜɞəɧɘ ɛɜɚɞɚɖɚɗɚɘ ɚɍɜɌɍɚɞɖɔ 

ɔɓɚɍɜɌɒɑəɔɕ ɝɚɝɞɌɎɗɫɗɌ ɝɠɑɜɔɣɑɝɖɟɪ ɚɍɗɌɝɞɨ 

ɚɍɦɑɘɚɘ Ɏ 1,0 ɝɘ3 əɌɔɍɚɗɑɑ ɌɖɞɔɎəɚɕ ɣɌɝɞɔ ɚɍ-

ɜɌɓɚɎɌəɔɫ.  

 ȿɜɚɎɑəɨ əɌɖɚɛɗɑəɔɫ ȼɀȻ Ɏ ɚɛɟɡɚɗɑɎɚɕ 

ɞɖɌəɔ ɚɢɑəɔɎɌɗɝɫ ɝ ɛɚɘɚɥɨɪ ɔəɐɑɖɝɌ əɌɖɚɛɗɑ-

əɔɫ (ȴȹ) ȼɀȻ, ɜɌɎəɚɏɚ ɚɞəɚɤɑəɔɪ ɓəɌɣɑəɔɕ 

ɝɞɌəɐɌɜɞɔɓɚɎɌəəɚɕ Ɏɑɗɔɣɔəɧ ɛɚɏɗɚɥɑəɔɫ ȼɀȻ 

(SUV ð Standardized Uptake Value) Ɏ 1,0 ɝɘ3 
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əɌɔɍɚɗɑɑ ɌɖɞɔɎəɚɕ ɣɌɝɞɔ ɚɛɟɡɚɗɔ ɖ SUV Ɏ əɑ-

ɔɓɘɑəɑəəɚɘ ɘɚɓɏɚɎɚɘ ɎɑɥɑɝɞɎɑ (əɚɜɘɌɗɨəɧɑ 

ɓəɌɣɑəɔɫ). ȴɓɘɑɜɑəɔɫ ɛɚɝɗɑɐəɔɡ ɛɌɜɌɘɑɞɜɚɎ 

ɛɜɚɔɓɎɚɐɔɗɔɝɨ, ɛɚ Ɏɚɓɘɚɒəɚɝɞɔ, Ɏ ɗɚɍəɚɕ ɐɚɗɑ 

ɖɚəɞɜɌɗɌɞɑɜɌɗɨəɚɏɚ ɛɚɗɟɤɌɜɔɫ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ 

Ɏ ɝɠɑɜɔɣɑɝɖɚɕ ɚɍɗɌɝɞɔ ɜɌɐɔɟɝɚɘ 8 ɘɘ, ɓɌɡɎɌ-

ɞɧɎɌɪɥɑɕ ɖɌɖ ɝɑɜɚɑ, ɞɌɖ ɔ ɍɑɗɚɑ ɎɑɥɑɝɞɎɚ. 

ȹɌ ɚɝəɚɎɑ ɚɜɔɏɔəɌɗɨəɚ ɜɌɓɜɌɍɚɞɌəəɚɏɚ 

ɘɌɞɑɘɌɞɔɣɑɝɖɚɏɚ ɌɗɏɚɜɔɞɘɌ ɛɜɚɎɚɐɔɗɚɝɨ ɝɚɎ-

ɘɑɥɑəɔɑ ɚɍɦɑɘəɧɡ ɘɚɐɑɗɑɕ əɌɔɍɚɗɑɑ ɓɗɚɖɌɣɑ-

ɝɞɎɑəəɧɡ ɟɣɌɝɞɖɚɎ ɚɛɟɡɚɗɔ, ɜɌɝɝɣɔɞɌəəɧɡ əɌ 

ɚɝəɚɎɑ ɘɑɞɚɐɌ 3D ȸȼ-ɝɛɑɖɞɜɚɝɖɚɛɔɔ (ɢɎɑɞɚɎɧɑ 

ɖɌɜɞɧ ɝɚɚɞəɚɤɑəɔɫ ɘɑɞɌɍɚɗɔɞɚɎ Cho/NAA) ɔ əɌ 

ɚɝəɚɎɑ ɘɌɖɝɔɘɌɗɨəɚɏɚ ɘɑɞɌɍɚɗɔɣɑɝɖɚɏɚ ɚɍɦɑɘɌ 

əɌɖɚɛɗɑəɔɫ ȼɀȻ ɛɚ ɐɌəəɧɘ ȻɉȾ-ȶȾ ɝ 11Ƚ-ȸȱȾ. 

ȼɑɓɟɗɨɞɌɞɧ. 

Ȯ əɌɤɑɕ ɜɌɍɚɞɑ ɍɧɗɔ ɛɜɚɎɑɐɑəɧ ɝɜɌɎəɑ-

əɔɫ ɛɚɖɌɓɌɞɑɗɑɕ ɘɑɞɌɍɚɗɔɞɚɎ Cho/NAA ɔ ɘɌɖ-

ɝɔɘɌɗɨəɚɏɚ ȴȹ əɌɖɚɛɗɑəɔɫ ȼɀȻ ɛɚ ɐɌəəɧɘ 

ȻɉȾ/ȶȾ ɝ 11Ƚ-ɘɑɞɔɚəɔəɚɘ. ȾɚɣɖɌ ɔɓɘɑɜɑəɔɫ 

ɛɚɖɌɓɌɞɑɗɑɕ Cho/NAA ɎɧɍɔɜɌɗɌɝɨ ɛɚ ɛɌɜɌɘɑɞ-

ɜɔɣɑɝɖɔɘ ɖɌɜɞɌɘ ɜɌɝɛɜɑɐɑɗɑəɔɫ ɐɌəəɧɡ ɘɑɞɌ-

ɍɚɗɔɞɚɎ.  

ȼɑɓɟɗɨɞɌɞɧ ɔɓɘɑɜɑəɔɫ ɝɚɚɞəɚɤɑəɔɫ ɛɔɖɚɎ 

ɘɑɞɌɍɚɗɔɞɚɎ Cho/NAA Ɏ   ɟɣɌɝɞɖɌɡ ɚɛɟɡɚɗɑɎɚɕ 

ɝɞɜɟɖɞɟɜɧ c ɘɌɖɝɔɘɌɗɨəɧɘ ɓəɌɣɑəɔɑɘ ɩɞɚɏɚ 

ɛɌɜɌɘɑɞɜɌ ɔ Ɏɧɣɔɝɗɑəɔɫ ɘɌɖɝɔɘɌɗɨəɚɏɚ ȴȹ 
11Ƚ-ɘɑɞɔɚəɔəɌ Ɏ ɚɛɟɡɚɗɔ ɛɜɑɐɚɝɞɌɎɗɑəɧ Ɏ ɞɌɍ-

ɗɔɢɑ ʈ1. 

ȴəɞɑɜɑɝəɧɘ ɚɖɌɓɌɗɝɫ ɠɌɖɞ, ɣɞɚ ɛɜɔ ɟɎɑ-

ɗɔɣɑəɔɔ ɝɞɑɛɑəɔ ɓɗɚɖɌɣɑɝɞɎɑəəɚɝɞɔ ɏɗɔɚɘɧ ɚɞ-

ɘɑɣɌɗɚɝɨ ɟɎɑɗɔɣɑəɔɑ ɝɚɚɞəɚɤɑəɔɫ Cho/NAA, 

ɛɜɔ ɩɞɚɘ ȴȹ 11Ƚ-ɘɑɞɔɚəɔəɌ ɟɘɑəɨɤɌɗɝɫ, ɣɞɚ 

ɞɜɑɍɟɑɞ ɐɌɗɨəɑɕɤɑɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ əɌ ɍɚɗɑɑ 

ɓəɌɣɔɘɚɕ Ɏɧɍɚɜɖɑ ɛɌɢɔɑəɞɚɎ ɝ ɜɌɓəɧɘɔ ɞɔɛɌ-

ɘɔ ɏɗɔɌɗɨəɧɡ ɚɛɟɡɚɗɑɕ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ. ȭɧɗɌ 

ɎɧɫɎɗɑəɌ ɐɚɝɞɚɎɑɜəɌɫ ɖɚɜɜɑɗɫɢɔɫ ɘɑɒɐɟ ɛɚɖɌ-

ɓɌɞɑɗɫɘɔ Cho/NAA ɔ ȴȹ 11Ƚ-MET Ɏ ɏɗɔɚɘɌɡ 

Ɏɧɝɚɖɚɕ ɝɞɑɛɑəɔ ɓɗɚɖɌɣɑɝɞɎɑəəɚɝɞɔ. ȶɚɩɠɠɔ-

ɢɔɑəɞ ɖɚɜɜɑɗɫɢɔɔ ɛɚ Ƚɛɔɜɘɑəɟ ɐɗɫ əɑəɚɜɘɌɗɔ-

ɓɚɎɌəəɧɡ ɓəɌɣɑəɔɕ ɝɚɝɞɌɎɔɗ: ð 0,74 (ɜ = 0,02).  

Ȯ ɚɍɚɔɡ əɌɍɗɪɐɑəɔɫɡ ɝ ɌɝɞɜɚɢɔɞɚɘɌɘɔ 

əɔɓɖɚɕ ɝɞɑɛɑəɔ ɓɗɚɖɌɣɑɝɞɎɑəəɚɝɞɔ (WHO Grade 

II) 3D ɛɜɚɞɚəəɌɫ ȸȼ-ɝɛɑɖɞɜɚɝɖɚɛɔɫ ɎɧɫɎɔɗɌ 

ɛɚɎɧɤɑəɔɑ ɛɔɖɌ ɡɚɗɔəɌ ɔ ɝəɔɒɑəɔɑ ɛɔɖɌ N-

ɌɢɑɞɔɗɌɝɛɌɜɞɌɞɌ ɚɞəɚɝɔɞɑɗɨəɚ əɑɔɓɘɑəɑəəɚɏɚ 

ɘɚɓɏɚɎɚɏɚ ɎɑɥɑɝɞɎɌ ɔ, ɝɚɚɞɎɑɞɝɞɎɑəəɚ, ɛɚɎɧ-

ɤɑəɔɑ ɚɞəɚɤɑəɔɫ Cho/NAA. Ȼɚ ɜɑɓɟɗɨɞɌɞɌɘ 

ȸȼȽ Ɏ ɚɛɟɡɚɗɔ ɐɌəəɚɏɚ ɞɔɛɌ ɓəɌɣɑəɔɫ ɝɚɚɞəɚ-

ɤɑəɔɫ Cho/NAA ɝɚɝɞɌɎɔɗɔ 0,80 ɔ 1,20, ɝɜɑɐəɑɑ 

ð 1,003. Ȼɚɗɟɣɑəəɧɑ ɐɌəəɧɑ ɚɖɌɓɌɗɔɝɨ ɡɌɜɌɖ-

ɞɑɜəɧɘɔ ɐɗɫ ɐɔɠɠɟɓəɧɡ Ɍɝɞɜɚɢɔɞɚɘ ɔ ɝɚɏɗɌɝɚ-

ɎɌɗɔɝɨ ɝ ɛɚɗɟɣɑəəɧɘɔ ɛɚɖɌɓɌɞɑɗɫɘɔ Ɏ əɌɤɔɡ 

ɜɌəɑɑ ɚɛɟɍɗɔɖɚɎɌəəɧɡ ɜɌɍɚɞɌɡ. 

Ȼɜɔ ɩɞɚɘ ɝɜɑɐəɔɕ ɘɌɖɝɔɘɌɗɨəɧɕ ɔəɐɑɖɝ 

əɌɖɚɛɗɑəɔɫ (ȴȹ) 11C-MET Ɏ ɏɜɟɛɛɑ ɐɔɠɠɟɓəɧɡ 

ɏɗɔɚɘ əɔɓɖɚɕ ɝɞɑɛɑəɔ ɓɗɚɖɌɣɑɝɞɎɑəəɚɝɞɔ ɝɚɝɞɌ-

Ɏɔɗ ð 3,0 (1 -ɑ əɌɍɗ. ð 2,99, 2 -ɑ əɌɍɗ. ð 3,06), ɣɞɚ 

əɑ ɝɚɎɝɑɘ ɖɚɜɜɑɖɞəɚ ɚɞɜɌɒɌɑɞ ɚɍɥɑɔɓɎɑɝɞəɧɑ 

ɞɑəɐɑəɢɔɔ ɖ ɍɚɗɑɑ əɔɓɖɔɘ ɓəɌɣɑəɔɫɘ ɩɞɚɏɚ ɛɌ-

ɜɌɘɑɞɜɌ, ɚɛɔɝɌəəɧɑ Ɏ ɗɔɞɑɜɌɞɟɜɑ, ɔ ɫɎɗɫɑɞɝɫ 

ɚɝɚɍɑəəɚɝɞɨɪ ɐɌəəɚɕ Ɏɧɍɚɜɖɔ ɛɌɢɔɑəɞɚɎ (ɜɑɐ-

ɖɔɑ ɞɔɛɧ ɚɛɟɡɚɗɑɕ, Ɏ ɞɚɘ ɣɔɝɗɑ ɏɑɘɔɝɞɚɢɔɞɌɜ-

əɌɫ ɌɝɞɜɚɢɔɞɚɘɌ).  

Ȱɗɫ ɏɜɟɛɛɧ ɛɌɢɔɑəɞɚɎ (n=4) ɝ ɌəɌɛɗɌɝɞɔ-

ɣɑɝɖɔɘɔ ɚɗɔɏɚɐɑəɐɜɚɏɗɔɚɘɌɘɔ (Grade III) ɜɌɓ-

ɍɜɚɝ ɓəɌɣɑəɔɕ ɝɚɚɞəɚɤɑəɔɕ Cho/NAA ɚɖɌɓɌɗɝɫ 

ɚɣɑəɨ ɍɚɗɨɤɔɘ: ɝɜɑɐəɑɑ ɓəɌɣɑəɔɑ ɝɚɝɞɌɎɔɗɚ 

3,12, Ɏ ɞɚ Ɏɜɑɘɫ ɖɌɖ ɖɜɌɕəɔɑ ɘɌɖɝɔɘɌɗɨəɧɑ ɔ 

ɘɔəɔɘɌɗɨəɧɑ ɓəɌɣɑəɔɫ ɎɌɜɨɔɜɚɎɌɗɔ ɚɞ 2,7 ɐɚ 

6,87. Ƚɜɑɐəɔɑ ɓəɌɣɑəɔɫ ȴȹ 11C-MET Ɏ ɏɜɟɛɛɑ 

ɌəɌɛɗɌɝɞɔɣɑɝɖɔɡ ɚɗɔɏɚɐɑəɐɜɚɏɗɔɚɘ ɝɚɝɞɌɎɔɗɔ 

3,4, ɝ ɔɐɑəɞɔɣəɧɘ ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɛɚɖɌɓɌɞɑɗɫ-

ɘɔ ȸȼȽ, ɤɔɜɚɖɔɘ ɐɔɌɛɌɓɚəɚɘ ɓəɌɣɑəɔɕ ɔə-

ɐɑɖɝɌ əɌɖɚɛɗɑəɔɫ ɚɞ 2,4 ɐɚ 4,0.  

Ȯɧɣɔɝɗɑəɔɑ ɛɚɖɌɓɌɞɑɗɑɕ, ɛɚɗɟɣɑəəɧɡ Ɏ 

ɡɚɐɑ Ɏɧɛɚɗəɑəɔɫ ȸȼ-ɝɛɑɖɞɜɚɝɖɚɛɔɔ ɟ ɛɌɢɔɑə-

ɞɚɎ ɝ ɏɗɔɚɍɗɌɝɞɚɘɌɘɔ, ɛɜɚɐɑɘɚəɝɞɜɔɜɚɎɌɗɔ ɝɌ-

ɘɧɑ Ɏɧɝɚɖɔɑ (ɝɜɑɐɔ əɌɤɔɡ ɛɌɢɔɑəɞɚɎ) ɛɚɖɌɓɌ-

ɞɑɗɔ ɚɞəɚɤɑəɔɕ ɘɑɞɌɍɚɗɔɞɚɎ Cho/NAA. Ƚɜɑɐəɑɑ 

ɓəɌɣɑəɔɑ ɚɞəɚɤɑəɔɫ Cho/NAA ɔ ɔɡ ɘɌɖɝɔɘɌɗɨ-

əɧɑ ɔ ɘɔəɔɘɌɗɨəɧɑ ɓəɌɣɑəɔɫ ɝɚɝɞɌɎɔɗɔ 3,38 

(min 3,7 ɔ max 4,04). Ȼɜɔ Ɏɧɍɚɜɑ ɟɣɌɝɞɖɌ ɔɓɘɑ-

ɜɑəɔɫ ɛɚɖɌɓɌɞɑɗɑɕ Cho/NAA ɘɧ ɟɣɔɞɧɎɌɗɔ ɝɗɑ-

ɐɟɪɥɔɑ ɠɌɖɞɚɜɧ: ɚɞɝɟɞɝɞɎɔɑ ɟɣɌɝɞɖɚɎ ɖɜɚɎɚ-

ɔɓɗɔɫəɔɕ, ɛɑɞɜɔɠɔɖɌɞɚɎ. ȴɓɘɑɜɑəɔɫ ɛɜɚɎɚɐɔ-

ɗɔɝɨ Ɏ ɟɣɌɝɞɖɌɡ ɖɌɖ ɎɧɜɌɒɑəəɚɏɚ  ɖɚəɞɜɌɝɞɔɜɚ- 

ȾɌɍɗɔɢɌ ʈ1.     ȺɝəɚɎəɧɑ ɛɌɜɌɘɑɞɜɔɣɑɝɖɔɑ ɛɚɖɌɓɌɞɑɗɔ ɔ ɔɡ ɓəɌɣɑəɔɫ. 

 ɻʣʠʦʤʳ Gr.II  

n=2 

ɸʥʘʧʣʘʩʪʠʯʝʩʢʠʝ ʦʣʠʛʦ-

ʜʝʥʜʨʦʛʣʠʦʤʳ Gr.III 

n=4 

ɻʣʠʦʙʣʘʩʪʦʤʳ Gr. IV  

n=5 

ʇʘʨʘʤʝʪʨ Cho/NAA 

1,003 

(0,80, 1,20) 

ʀʅ-ʇʕʊ 

3,0 

(2,99, 3.06) 

Cho/NAA 

3,12 

(2,7, 6,87) 

ʀʅ-ʇʕʊ 

3,4 

(2,4, 4,0) 

Cho/NAA 

3,38 

(3,7, 4,04) 

ʀʅ-ʇʕʊ 

3,2 

(2,92, 4,75) 
ʉʨʝʜʥʝʝ  

(ʤʠʥʠʤʘʣʴʥʦʝ ʠ 

ʤʘʢʩʠʤʘʣʴʥʦʝ 

ʟʥʘʯʝʥʠʷ) 

ʀʅ ï ʠʥʜʝʢʩ ʥʘʢʦʧʣʝʥʠʷ ʈʌʇ 
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ɎɌəɔɫ, ɞɌɖ ɔ ɑɏɚ ɚɞɝɟɞɝɞɎɔɫ, ɛɜɔ əɌɗɔɣɔɔ ɔɓɘɑ-

əɑəɔɫ ȸȼ-ɝɔɏəɌɗɌ Ɏ ɜɑɒɔɘɌɡ Ⱦ2 ɔ Ⱦ2 Flair.  

Ƚɜɑɐəɑɑ ɓəɌɣɑəɔɑ ȴȹ 11Ƚ-MET Ɏ ɏɗɔɚɍɗɌ-

ɝɞɚɘɌɡ ɞɌɖɒɑ ɛɚɖɌɓɌɗɚ Ɏɧɝɚɖɔɑ ɓəɌɣɑəɔɫ ð 3,2. 

Ȼɜɔ ɩɞɚɘ ɜɌɓɍɜɚɝ ɓəɌɣɑəɔɕ ɔəɐɑɖɝɌ əɌɖɚɛɗɑ-

əɔɫ ɍɧɗ ɘɑəɨɤɔɘ ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɐɌəəɧɘɔ, 

ɛɚɗɟɣɑəəɧɘɔ ɐɗɫ ɌəɌɛɗɌɝɞɔɣɑɝɖɔɡ ɚɗɔɏɚɐɑəɐ-

ɜɚɏɗɔɚɘ: ɘɔəɔɘɌɗɨəɧɑ ɓəɌɣɑəɔɫ ɍɧɗɔ 2,92, Ɍ 

ɘɌɖɝɔɘɌɗɨəɧɑ ð 4,75. Ȯɑɜɚɫɞəɑɑ Ɏɝɑɏɚ, ɩɞɚ ɍɧɗɚ 

ɝɎɫɓɌəɚ ɝ ɞɑɘ, ɣɞɚ Ɏɚ Ɏɝɑɡ əɌɍɗɪɐɑəɔɫɡ ɝ 

ɏɗɔɚɍɗɌɝɞɚɘɌɘɔ ɔɓɘɑɜɑəɔɫ ɛɜɚɎɚɐɔɗɔɝɨ Ɏ ɖɚə-

ɞɜɌɝɞɔɜɟɑɘɚɕ (ɞɚ ɑɝɞɨ ɔəɠɔɗɨɞɜɌɞɔɎəɚɕ) ɛɚ 

ȸȼȾ ɣɌɝɞɔ. ȳɚəɌ əɑɖɜɚɓɌ, ɖɚɞɚɜɌɫ ɞɔɛɔɣəɌɫ ɐɗɫ 

ɜɚɝɞɌ ɏɗɔɚɗɌɝɞɚɘɧ, əɑ əɌɖɌɛɗɔɎɌɗɌ ȼɀȻ ɔ, ɝɗɑ-

ɐɚɎɌɞɑɗɨəɚ, əɑ ɎɖɗɪɣɌɗɌɝɨ Ɏ ɓɚəɟ ɔəɞɑɜɑɝɌ.   

Ȯ ɍɚɗɨɤɔəɝɞɎɑ əɌɍɗɪɐɑəɔɕ ɔɓ əɌɤɑɕ ɝɑ-

ɜɔɔ (n=9: ɐɔɠɠɟɓəɧɑ ɏɗɔɚɘɧ Grade II ð 1; ɌəɌ-

ɛɗɌɝɞɔɣɑɝɖɔɑ ɚɗɔɏɚɐɑəɐɜɚɏɗɔɚɘɧ Grade III ð 4; 

ɏɗɔɚɍɗɌɝɞɚɘɧ Grade IV ð 4) ɚɞɘɑɣɌɗɚɝɨ ɝɚɎɛɌɐɑ-

əɔɑ ɟɣɌɝɞɖɚɎ ɘɌɖɝɔɘɌɗɨəɚɕ ɖɚəɢɑəɞɜɌɢɔɔ ɘɑ-

ɞɌɍɚɗɔɞɚɎ (Ɍ ɔɘɑəəɚ Cho) ɔ əɌɔɍɚɗɑɑ ɌɖɞɔɎəɧɡ 

ɓɚə əɌɖɚɛɗɑəɔɫ ȼɀȻ (11Ƚ-ɘɑɞɔɚəɔəɌ) ɖɌɖ əɌ ɚɞ-

ɐɑɗɨəɧɡ ɌəɌɞɚɘɔɣɑɝɖɔɡ ɝɜɑɓɌɡ, ɞɌɖ ɔ ɛɚ Ɏɝɑɘɟ 

ɚɍɦɑɘɟ ɚɛɟɡɚɗɑɎɚɕ ɝɞɜɟɖɞɟɜɧ.  

ȹɌ ɜɔɝɟəɖɑ 1 ɛɜɑɐɝɞɌɎɗɑə ɝɗɟɣɌɕ ɏɗɔɚɍɗɌ-

ɝɞɚɘɧ ɗɑɎɚɕ Ɏɔɝɚɣəɚɕ ɚɍɗɌɝɞɔ. Ȼɚ ɐɌəəɧɘ 

ȻɉȾ/ȶȾ ɝ 11Ƚ-MET ɘɌɖɝɔɘɌɗɨəɚɑ əɌɖɚɛɗɑəɔɑ 

ȼɀȻ ɎɧɫɎɗɫɑɞɝɫ Ɏ ɢɑəɞɜɌɗɨəɚɕ ɣɌɝɞɔ əɚɎɚɚɍɜɌ-

ɓɚɎɌəɔɫ.   

ȴɐɑəɞɔɣəɧɑ ɜɑɓɟɗɨɞɌɞɧ ɘɧ ɛɚɗɟɣɔɗɔ ɛɜɔ 

ɌəɌɗɔɓɑ ɜɌɝɛɜɑɐɑɗɑəɔɫ ɔəɐɑɖɝɌ Cho/NAA əɌ 

ɚɝəɚɎɑ 3D ɛɜɚɞɚəəɚɕ ȸȼ-ɝɛɑɖɞɜɚɝɖɚɛɔɔ.  

ȹɌ ɜɔɝɟəɖɑ 2 ɛɜɑɐɝɞɌɎɗɑə ɝɗɟɣɌɕ ɌəɌɛɗɌ-

ɝɞɔɣɑɝɖɚɕ ɚɗɔɏɚɐɑəɐɜɚɏɗɔɚɘɧ (Gr III, IDH1 ð 

ɘɟɞɌəɞəɌɫ). Ȯ ɗɑɎɚɕ ɗɚɍəɚ-Ɏɔɝɚɣəɚ-ɚɝɞɜɚɎɖɚɎɚɕ 

ɚɍɗɌɝɞɔ ɚɛɜɑɐɑɗɫɗɚɝɨ əɑɏɚɘɚɏɑəəɚɕ ɝɞɜɟɖɞɟɜɧ 

ɚɍɦɑɘəɚɑ ɚɍɜɌɓɚɎɌəɔɑ ɍɑɓ ɣɑɞɖɔɡ ɖɚəɞɟɜɚɎ, 

ɔɘɑɪɥɑɑ ɛɚɎɧɤɑəəɧɕ ȸȼ-ɝɔɏəɌɗ Ɏ Ⱦ2 ɔ FLAIR 

ɝ əɌɗɔɣɔɑɘ ɟɣɌɝɞɖɌ ɏɑɞɑɜɚɏɑəəɚɏɚ əɌɖɚɛɗɑəɔɫ 

ɖɚəɞɜɌɝɞəɚɏɚ ɎɑɥɑɝɞɎɌ Ɏ əɔɒəɑɘɑɐɔɌɗɨəɧɡ ɚɞ-

ɐɑɗɌɡ. Ȼɚ ɐɌəəɧɘ 3D ɛɜɚɞɚəəɚɕ ȸȼ-

ɝɛɑɖɞɜɚɝɖɚɛɔɔ ɟɣɌɝɞɚɖ ɘɌɖɝɔɘɌɗɨəɚɕ ɖɚəɢɑə-

ɞɜɌɢɔɔ ɝɚɚɞəɚɤɑəɔɫ ɘɑɞɌɍɚɗɔɞɚɎ Ƚho/NAA ɗɚ-

ɖɌɗɔɓɚɎɌɗɝɫ Ɏ ɛɜɚɑɖɢɔɔ ɖɚəɞɜɌɝɞɔɜɟɑɘɚɕ ɓɚəɧ. 

Ȼɚ ɐɌəəɧɘ ȻɉȾ/ȶȾ ɚɣɌɏ ɛɚɎɧɤɑəəɚɏɚ ɛɌɞɚɗɚ-

ɏɔɣɑɝɖɚɏɚ əɌɖɚɛɗɑəɔɫ ȼɀȻ (ɝ ȴȹɘɌɡ 2,63) ɜɑɏɔ-

ɝɞɜɔɜɚɎɌɗɝɫ ɛɚ ɓɌɐəɑɘɑɐɔɌɗɨəɚɘɟ ɖɚəɞɟɜɟ ɚɍ-

ɜɌɓɚɎɌəɔɫ.  

ȴəɞɑɜɑɝəɧɘɔ Ɏ əɌɤɑɕ ɝɑɜɔɔ əɌɍɗɪɐɑəɔɕ 

ɚɖɌɓɌɗɔɝɨ ɜɑɓɟɗɨɞɌɞɧ ɐɎɟɡ ɔɝɝɗɑɐɚɎɌəɔɕ, ɏɐɑ əɑ 

ɍɧɗɚ ɎɧɫɎɗɑəɚ ɝɚɎɛɌɐɑəɔɕ ɘɑɒɐɟ ɜɌɝɛɚɗɚɒɑ-

əɔɑɘ ɓɚə ɝ Ɏɧɝɚɖɚɕ ɘɑɞɌɍɚɗɔɣɑɝɖɚɕ ɌɖɞɔɎəɚ-

ɝɞɨɪ ɛɚ ɐɌəəɧɘ ȸȼȽ ɔ ȻɉȾ/ȶȾ. Ȯ ɛɑɜɎɚɘ ɝɗɟ-

ɣɌɑ ɩɞɚ ɍɧɗɌ ɏɗɔɚɍɗɌɝɞɚɘɌ (IDH1-ɐɔɖɔɕ ɞɔɛ) 

ɗɑɎɚɕ ɗɚɍəɚɕ ɐɚɗɔ ɟ ɛɌɢɔɑəɞɖɔ 30-ɞɔ ɗɑɞ (ɜɔɝ. 

3).  Ⱥɛɟɡɚɗɨ ɔɘɑɗɌ ɞɔɛɔɣəɧɑ ɛɜɚɫɎɗɑəɔɫ əɌ 

ȸȼȾ ɔ ɡɌɜɌɖɞɑɜɔɓɚɎɌɗɌɝɨ ɓɚəɚɕ ɎɧɜɌɒɑəəɚɏɚ 

əɌɖɚɛɗɑəɔɫ ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ  ɝ  ɟɣɌɝɞɖɌ 

 

ȼɔɝ. 1 Ɍ (Fig. 1 Ɍ) 

 

ȼɔɝ. 1 ɍ (Fig. 1 b) 

ȼɔɝ. 1. ȯɗɔɚɍɗɌɝɞɚɘɌ ɗɑɎɚɕ Ɏɔɝɚɣəɚɕ ɚɍɗɌɝɞɔ. Ɍ ð  ȻɉȾ/ȶȾ ɝ 11Ƚ-ɘɑɞɔɚəɔəɚɘ; ɍ ð  3D ȸȼ-

ɝɛɑɖɞɜɚɝɖɚɛɔɫ. 

Ɍ ð  ȻɉȾ/ȶȾ ɝ 11Ƚ-ɘɑɞɔɚəɔəɚɘ; ɍ ð  3D ȸȼ-ɝɛɑɖɞɜɚɝɖɚɛɔɫ. ȶɜɌɝəɧɕ ɢɎɑɞ ɚɞɜɌɒɌɑɞ ɟɣɌɝɞɖɔ əɌɔɍɚɗɑɑ ɌɖɞɔɎ-

əɚɏɚ əɌɖɚɛɗɑəɔɫ ȼɀȻ (Ɍ) ɔ ɛɚɎɧɤɑəəɧɑ ɛɚɖɌɓɌɞɑɗɔ ɝɚɚɞəɚɤɑəɔɫ Cho/NAA. ȺɞɘɑɣɌɑɞɝɫ ɝɚɎɛɌɐɑəɔɑ ɟɣɌɝɞɖɚɎ 

ɘɌɖɝɔɘɌɗɨəɚɕ ɖɚəɢɑəɞɜɌɢɔɔ ɘɑɞɌɍɚɗɔɞɚɎ (Cho/NAA) ɔ əɌɔɍɚɗɑɑ ɌɖɞɔɎəɧɡ ɓɚə əɌɖɚɛɗɑəɔɫ ȼɀȻ. 

Fig. 1. Glioblastoma of the left temporal region. a ð PET-CT with 11C-methionine; b ð 3D MR- spectrosc opy.  

The red color reflects the areas of the most active accumulation of radiotracer (a) and the increased values of the 

Cho / NAA ra tio. There is a coincidence of areas of maximum concentration of metabolites (Cho / NAA) and the 

most active zones of radiotracer accumulation.  
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ȼɔɝ. 2 Ɍ (Fig. 2 Ɍ) 

 

ȼɔɝ. 2 ɍ (Fig. 2 b) 

ȼɔɝ. 2.  ȻɌɢɔɑəɞ ɝ ɌəɌɛɗɌɝɞɔɣɑɝɖɚɕ ɚɗɔɏɚɐɑəɐɜɚɏɗɔɚɘɚɕ ɗɑɎɚɕ Ɏɔɝɚɣəɚɕ ɚɍɗɌɝɞɔ. Ɍ ð ȻɉȾ/ȶȾ; ɍ ð 

ȸȼȽ. 

ȶɜɌɝəɧɕ ɢɎɑɞ ɚɞɜɌɒɌɑɞ ɟɣɌɝɞɖɔ əɌɔɍɚɗɑɑ ɌɖɞɔɎəɚɏɚ əɌɖɚɛɗɑəɔɫ ȼɀȻ (Ɍ) ɔ ɛɚɎɧɤɑəəɧɑ ɛɚɖɌɓɌɞɑɗɔ ɝɚɚɞəɚ-

ɤɑəɔɫ Cho/NAA. ȺɞɘɑɣɌɑɞɝɫ ɝɚɎɛɌɐɑəɔɑ ɟɣɌɝɞɖɚɎ ɘɌɖɝɔɘɌɗɨəɚɕ ɖɚəɢɑəɞɜɌɢɔɔ ɘɑɞɌɍɚɗɔɞɚɎ (Cho/NAA) ɔ 

əɌɔɍɚɗɑɑ ɌɖɞɔɎəɧɡ ɓɚə əɌɖɚɛɗɑəɔɫ ȼɀȻ. 

Fig. 2.  Patient with anaplastic oligodendroglioma of the left temporal region. a ð PET-CT; b ð MRS.   

The red color reflects the areas of the most active accumulation of radiotracer (a) and the increased values of the 

Cho / NAA ratio. There is a coincidence of areas of maximum concentration of metabolites (Cho / NAA) and the 

most active zones of radiotracer  accumulation.  

 

ȼɔɝ. 3 Ɍ (Fig. 3 Ɍ) 

 

ȼɔɝ. 3 ɍ (Fig. 3 b) 

ȼɔɝ. 3.   ȻɌɢɔɑəɞ ɝ ɏɗɔɚɍɗɌɝɞɚɘɚɕ ɗɑɎɚɕ ɗɚɍəɚɕ ɐɚɗɔ. Ɍ ð Ȼɉ/ȶȾ; ɍ ð ȸȼȽ. 

ȶɜɌɝəɧɕ ɢɎɑɞ ɚɞɜɌɒɌɑɞ ɟɣɌɝɞɖɔ əɌɔɍɚɗɑɑ ɌɖɞɔɎəɚɏɚ əɌɖɚɛɗɑəɔɫ ȼɀȻ (Ɍ) ɔ ɛɚɎɧɤɑəəɧɑ ɛɚɖɌɓɌɞɑɗɔ ɝɚɚɞəɚ-

ɤɑəɔɫ Cho/NAA. ȺɞɘɑɣɌɑɞɝɫ əɑɝɚɎɛɌɐɑəɔɑ ɟɣɌɝɞɖɚɎ ɘɌɖɝɔɘɌɗɨəɚɕ ɖɚəɢɑəɞɜɌɢɔɔ ɘɑɞɌɍɚɗɔɞɚɎ (Cho/NAA) ɔ 

əɌɔɍɚɗɑɑ ɌɖɞɔɎəɧɡ ɓɚə əɌɖɚɛɗɑəɔɫ ȼɀȻ. 

Fig. 3.   Patient with left frontal lobe glioblastoma. a - PET-CT; b - MRS.  

The red color reflects the areas of the most active accumulation of  radiotracer (a) and the increased values of the 

Cho / NAA ratio. The coincidence of the areas of maximum concentration of metabolites (Cho / NAA) and the most 

active zones of radiotracer  accumulation is not observed.  
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ɘɔ ɘɔɖɜɚɖɜɚɎɚɔɓɗɔɫəɔɕ ɔ ɐɔɠɠɟɓəɧɘ əɌɖɚɛ-

ɗɑəɔɑɘ ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ ɝ əɑɍɚɗɨɤɔɘɔ 

əɑɖɜɚɞɔɣɑɝɖɔɘɔ ɓɚəɌɘɔ.  

ȾɌɖ ɖɌɖ ɚɞɝɟɞɝɞɎɔɑ ɝɚɎɛɌɐɑəɔɕ ɘɑɒɐɟ 

ɐɌəəɧɘɔ ȸȼȽ ɔ ȻɉȾ/ȶȾ ɝ 11C-MET ɛɜɑɐɝɞɌɎ-

ɗɫɑɞ ɚɝɚɍɧɕ ɔəɞɑɜɑɝ, ɘɧ ɛɜɔɎɚɐɔɘ Ɏɞɚɜɚɑ əɌɤɑ 

əɌɍɗɪɐɑəɔɑ ɝ ɏɑɘɔɝɞɚɢɔɞɌɜəɚɕ Ɍɝɞɜɚɢɔɞɚɘɚɕ 

Grade II (ɝ ɘɟɞɌɢɔɑɕ ɏɑəɌ IDH1 R132 H) ɗɑɎɚɕ 

ɗɚɍəɚɕ ɐɚɗɔ ɝ ɛɜɔɓəɌɖɌɘɔ ɜɌɝɛɜɚɝɞɜɌəɑəɔɫ əɌ 

ɖɚɗɑəɚ ɘɚɓɚɗɔɝɞɚɏɚ ɞɑɗɌ ɔ ɛɜɚɞɔɎɚɛɚɗɚɒəɚɑ ɛɚ-

ɗɟɤɌɜɔɑ (ɜɔɝ. 4). Ⱥɛɟɡɚɗɨ ɔɘɑɑɞ ɐɔɠɠɟɓəɚɑ 

əɌɖɚɛɗɑəɔɑ ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ, ɟɣɌɝɞɖɔ 

ɖɜɚɎɚɔɓɗɔɫəɔɕ ɔ əɑɖɜɚɞɔɣɑɝɖɔɡ ɔɓɘɑəɑəɔɕ.  

ȶɌɖ ɔ Ɏ ɛɑɜɎɚɘ ɝɗɟɣɌɑ, ɛɚ əɌɤɔɘ ɐɌəəɧɘ, 

ɚɞɘɑɣɌɗɚɝɨ əɑɝɚɎɛɌɐɑəɔɑ ɟɣɌɝɞɖɚɎ ɘɌɖɝɔɘɌɗɨ-

əɚɕ ɘɑɞɌɍɚɗɔɣɑɝɖɚɕ ɌɖɞɔɎəɚɝɞɔ, ɛɜɔ ɝɚɛɚɝɞɌɎ-

ɗɑəɔɔ ȸȼȽ ɔ ȻɉȾ-ȶȾ.  

Ȯɚɓɘɚɒəɚ ɩɞɚ ɝɎɫɓɌəɚ ɝ ɏɑɞɑɜɚɏɑəəɧɘ 

ɝɞɜɚɑəɔɑɘ ɏɗɔɚɘ, əɑɜɌɎəɚɘɑɜəɧɘ ɜɌɝɛɜɑɐɑɗɑ-

əɔɑɘ ɓɚə ɚɛɟɡɚɗɑɎɚɏɚ ɜɚɝɞɌ. ȾɌɖɒɑ əɌɗɔɣɔɑ 

ɖɜɚɎɚɔɓɗɔɫəɔɕ Ɏ ɚɛɟɡɚɗɑɎɚɕ ɝɞɜɟɖɞɟɜɑ, əɑɖɜɚ-

ɞɔɣɑɝɖɔɡ ɔɓɘɑəɑəɔɕ ɔ ɚɞɑɖɌ, ɘɚɒɑɞ ɎɧɓɧɎɌɞɨ 

ɞɑɡəɔɣɑɝɖɔɑ ɛɜɚɍɗɑɘɧ ɛɜɔ Ɏɧɛɚɗəɑəɔɔ ȸȼȽ, ɔ 

Ɏ ɝɎɚɪ ɚɣɑɜɑɐɨ əɑ Ɏɗɔɫɑɞ əɌ Ɏɧɛɚɗəɑəɔɑ ɘɑɞɚ-

ɐɔɖɔ ȻɉȾ-ȶȾ. ȾɌɖɔɘ ɚɍɜɌɓɚɘ ɢɑɗɑɝɚɚɍɜɌɓəɚ ɝɚ-

ɣɑɞɌəɔɑ ɩɞɔɡ ɞɑɡəɚɗɚɏɔɕ ɛɜɔ ɚɞɍɚɜɑ ɛɌɢɔɑəɞɚɎ 

ɐɗɫ ɛɜɚɎɑɐɑəɔɫ ȽȾȭ (ɔ ɛɚɝɗɑɐɟɪɥɑɕ ɗɟɣɑɎɚɕ 

ɞɑɜɌɛɔɑɕ). 

Ȼɚ ɐɌəəɧɘ ȻɉȾ-ȶȾ ɝ 11C-MET ɔ ɛɌɜɌɘɑɞ-

ɜɔɣɑɝɖɔɘ ɖɌɜɞɌɘ ɛɚ Cho/NAA ɚɞɘɑɣɌɑɞɝɫ ɣɌ-

ɝɞɔɣəɚɑ ɝɚɎɛɌɐɑəɔɑ ɜɌɝɛɜɑɐɑɗɑəɔɫ ɘɑɞɌɍɚɗɔɞɚɎ 

ɔ ɜɌɐɔɚɠɌɜɘɛɜɑɛɌɜɌɞɌ. Ȼɚ ɐɌəəɧɘ 3D ɛɜɚɞɚə-

əɚɕ ȸȼ-ɝɛɑɖɞɜɚɝɖɚɛɔɔ ɘɌɖɝɔɘɌɗɨəɚɑ ɝɚɐɑɜɒɌ-

əɔɑ ɝɚɚɞəɚɤɑəɔɫ ɘɑɞɌɍɚɗɔɞɚɎ Cho/NAA ɚɞɘɑ-

ɣɌɑɞɝɫ Ɏ ɚɍɗɌɝɞɔ ɛɑɜɑɐəɔɡ ɚɞɐɑɗɚɎ ɘɚɓɚɗɔɝɞɚɏɚ 

ɞɑɗɌ. Ȯ ɩɞɚɕ ɓɚəɑ ɚɞɘɑɣɌɗɚɝɨ ɛɚɎɧɤɑəɔɑ ȸȼ-

ɝɔɏəɌɗɌ Ɏ ɜɑɒɔɘɑ T2 Flair, ɚɐəɌɖɚ ɟɣɌɝɞɖɚɎ ɛɌ-

ɞɚɗɚɏɔɣɑɝɖɚɏɚ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ Ɏ ɩɞɚɕ ɚɍɗɌɝɞɔ 

ɎɧɫɎɗɑəɚ əɑ ɍɧɗɚ. Ȼɚ ɐɌəəɧɘ ȻɉȾ/ȶȾ, ɚɍɗɌɝɞɨ 

ɘɌɖɝɔɘɌɗɨəɚɏɚ Ɏɖɗɪɣɑəɔɫ 11C-MET ɝɘɑɥɑəɌ 

ɎɗɑɎɚ Ɏ ɛɜɚɑɖɢɔɪ ɓɚəɧ ɏɑɞɑɜɚɏɑəəɚɏɚ əɌɖɚɛɗɑ-

əɔɫ ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ. 

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, əɑɝɚɎɛɌɐɑəɔɑ ɜɌɝɛɚɗɚɒɑ-

əɔɫ ɓɚə Ɏɧɝɚɖɚɕ ɘɑɞɌɍɚɗɔɣɑɝɖɚɕ ɌɖɞɔɎəɚɝɞɔ ɛɚ 

ɐɌəəɧɘ ȻɉȾ/ȶȾ ɔ ɟɣɌɝɞɖɚɎ ɘɌɖɝɔɘɌɗɨəɚɏɚ ɛɚ-

Ɏɧɤɑəɔɫ ɘɑɞɌɍɚɗɔɞɚɎ ɛɚ ȸȼȽ, Ɏɚɓɘɚɒəɚ, ɝɎɫ-

ɓɌəɚ ɝ ɏɑɞɑɜɚɏɑəəɚɝɞɨɪ ɏɗɔɌɗɨəɧɡ ɚɛɟɡɚɗɑɕ, 

əɌɗɔɣɔɑɘ Ɏ ɔɡ ɝɞɜɟɖɞɟɜɑ ɟɣɌɝɞɖɚɎ ɖɜɚɎɚɔɓɗɔɫ-

əɔɕ ɔ əɑɖɜɚɞɔɣɑɝɖɔɡ ɔɓɘɑəɑəɔɕ, ɞ.ɑ. ɜɌɓəɧɘɔ 

ɍɔɚɡɔɘɔɣɑɝɖɔɘɔ ɛɜɚɢɑɝɝɌɘɔ Ɏ ɚɣɌɏɌɡ əɑɚɐəɚ-

ɜɚɐəɚɝɞɔ.  

ȹɑɐɚɝɞɌɞɖɚɘ əɌɤɑɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɫɎɔ-

ɗɚɝɨ ɘɌɗɚɑ ɖɚɗɔɣɑɝɞɎɚ əɌɍɗɪɐɑəɔɕ, ɣɑɘɟ ɘɧ 

ɟɐɑɗɔɘ Ɏ ɐɌɗɨəɑɕɤɑɘ ɚɝɚɍɚɑ ɎəɔɘɌəɔɑ. ȾɌɖɒɑ 

əɑ ɍɧɗɚ ɛɜɚɎɑɐɑəɚ ɝɜɌɎəɑəɔɑ ɛɚɖɌɓɌɞɑɗɑɕ 

Cho/NAA Ɏ ɓɚəɌɡ, ɜɌɓɗɔɣɌɪɥɔɡɝɫ ɛɚ ɡɌɜɌɖɞɑɜɟ 

ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ. 

Ⱥɍɝɟɒɐɑəɔɑ. 

ȸɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɌɫ ɝɛɑɖɞɜɚɝɖɚɛɔɫ 

(ȸȼȽ) ɫɎɗɫɑɞɝɫ ɚɐəɔɘ ɔɓ ɘɑɞɚɐɚɎ ȸȼȾ, ɖɚɞɚɜɧɑ   

ɔɏɜɌɪɞ ɎɌɒəɟɪ ɜɚɗɨ Ɏ ɚɛɜɑɐɑɗɑəɔɔ ɞɔɛɚɎ ɔ 

ɖɗɌɝɝɚɎ ɘəɚɏɔɡ ɚɛɟɡɚɗɑɕ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ, ɚɝɚ-

 

ȼɔɝ. 4 Ɍ (Fig. 4 Ɍ) 

 

ȼɔɝ. 4 ɍ (Fig. 4 b) 

ȼɔɝ. 4.  ȻɌɢɔɑəɞ ɝ ɏɑɘɔɌɝɞɜɚɢɔɞɌɜəɚɕ Ɍɝɞɜɚɢɔɞɚɘɚɕ Grade II. Ɍ ð ȻɉȾ-ȶȾ; ɍ ð ȸȼȽ.  

ȶɜɌɝəɧɕ ɢɎɑɞ ɚɞɜɌɒɌɑɞ ɟɣɌɝɞɖɔ əɌɔɍɚɗɑɑ ɌɖɞɔɎəɚɏɚ əɌɖɚɛɗɑəɔɫ ȼɀȻ (Ɍ) ɔ ɛɚɎɧɤɑəəɧɑ ɛɚɖɌɓɌɞɑɗɔ ɝɚɚɞəɚ-

ɤɑəɔɫ Cho/NAA. ȺɞɘɑɣɌɑɞɝɫ əɑɝɚɎɛɌɐɑəɔɑ ɟɣɌɝɞɖɚɎ ɘɌɖɝɔɘɌɗɨəɚɕ ɖɚəɢɑəɞɜɌɢɔɔ ɘɑɞɌɍɚɗɔɞɚɎ (Cho/NAA) ɔ 

əɌɔɍɚɗɑɑ ɌɖɞɔɎəɧɡ ɓɚə əɌɖɚɛɗɑəɔɫ ȼɀȻ. 

Fig. 4.  Patient with Grade II hemiastrocytic astrocytoma. a - PET-CT; b - MRS.   

The red color reflects the areas of the most active accumulation of radiotracer (a) and the increased values of the 

Cho / NAA ratio. The coincidence of the areas of maximum concentration of metabolites (Cho / NAA) and the most 

active zones of radiotracer accumulation is not observed.  
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ɍɑəəɚ Ɏ ɚɛɜɑɐɑɗɑəɔɔ ɝɞɑɛɑəɔ ɓɗɚɖɌɣɑɝɞɎɑəəɚ-

ɝɞɔ ɏɗɔɚɘ in vivo. ȴɓ-ɓɌ ɝɎɚɑɕ əɑɔəɎɌɓɔɎəɚɝɞɔ ɔ 

ɍɑɓɚɛɌɝəɚɝɞɔ ɐɗɫ ɛɌɢɔɑəɞɌ, ȸȼȽ ɔɘɑɑɞ ɍɚɗɨɤɚɑ 

ɛɜɑɔɘɟɥɑɝɞɎɚ ɟ ɍɚɗɨəɧɡ ɏɗɔɚɘɌɘɔ ɏɚɗɚɎəɚɏɚ 

ɘɚɓɏɌ. N-ɌɢɑɞɔɗɌɝɛɌɜɞɌɞ (NAA) ɔ ɡɚɗɔə (Cho) 

ɫɎɗɫɪɞɝɫ ɚɝəɚɎəɧɘɔ ɘɑɞɌɍɚɗɔɞɌɘɔ, ɖɚɞɚɜɧɑ 

ɘɚɏɟɞ ɍɧɞɨ ɔɐɑəɞɔɠɔɢɔɜɚɎɌəɧ əɌ ɝɞɌəɐɌɜɞəɚɘ 

ɛɜɚɞɚəəɚɘ ȸȼ-ɝɛɑɖɞɜɑ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ. 

NAA ɫɎɗɫɑɞɝɫ ɛɜɚɔɓɎɚɐəɧɘ ɌɝɛɌɜɌɏɔəɚ-

Ɏɚɕ ɖɔɝɗɚɞɧ, ɛɜɚɐɟɢɔɜɟɑɘɚɕ Ɏ ɘɔɞɚɡɚəɐɜɔɫɡ. 

ȶɌɖ əɑɕɜɚəɌɗɨəɧɕ ɘɌɜɖɑɜ, ɖɚəɢɑəɞɜɌɢɔɫ NAA 

ɝəɔɒɌɑɞɝɫ ɝ ɜɌɓɜɟɤɑəɔɑɘ əɑɕɜɚəɚɎ, ɖɌɖ ɛɜɔ 

ɛɚɜɌɒɑəɔɫɡ ɍɑɗɚɏɚ, ɞɌɖ ɔ ɝɑɜɚɏɚ ɎɑɥɑɝɞɎɌ ɘɚɓ-

ɏɌ. ȽɟɥɑɝɞɎɟɪɥɌɫ ɎɓɌɔɘɚɝɎɫɓɨ ɘɑɒɐɟ ɝəɔɒɑ-

əɔɑɘ ɖɚəɢɑəɞɜɌɢɔɔ NAA ɔ ɟɎɑɗɔɣɑəɔɑɘ ɝɞɑɛɑ-

əɔ ɌəɌɛɗɌɓɔɔ ɏɗɔɚɘɧ, ɛɜɔɎɚɐɫɥɑɕ ɖ ɝəɔɒɑəɔɪ 

ɛɗɚɞəɚɝɞɔ əɑɕɜɚəɚɎ, ɣɞɚ ɛɚɓɎɚɗɫɑɞ ɔɝɛɚɗɨɓɚ-

ɎɌɞɨ NAA Ɏ ɖɌɣɑɝɞɎɑ ɎɌɒəɚɏɚ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɏɚ 

ɘɌɜɖɑɜɌ [18]. ȽɣɔɞɌɑɞɝɫ, ɣɞɚ Ɏɧɝɚɖɔɕ ɟɜɚɎɑəɨ 

NAA ɝɎɫɓɌə ɝ ɡɚɜɚɤɔɘ ɛɜɚɏəɚɓɚɘ ɐɗɫ ɚɛɟɡɚɗɑɕ 

ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ [18]. 

ȿɎɑɗɔɣɑəɔɑ ɝɞɑɛɑəɔ ɓɗɚɖɌɣɑɝɞɎɑəəɚɝɞɔ 

ɏɗɔɚɘ ɚɞɜɌɒɌɑɞɝɫ Ɏ ɛɚɝɞɑɛɑəəɚɘ ɝəɔɒɑəɔɔ 

ɟɜɚɎəɫ NAA ɝ ɚɐəɚɕ ɝɞɚɜɚəɧ ɔ ɛɚɎɧɤɑəɔɔ 

ɟɜɚɎəɫ Cho ɝ ɐɜɟɏɚɕ. 

Ɂɚɗɔə (Cho) əɌɓɧɎɌɪɞ ɘɑɞɌɍɚɗɔɣɑɝɖɔɘ 

ɘɌɜɖɑɜɚɘ ɛɗɚɞəɚɝɞɔ ɔ ɢɑɗɚɝɞəɚɝɞɔ ɖɗɑɞɚɣəɚɕ 

ɘɑɘɍɜɌəɧ, ɞɚ ɑɝɞɨ ɖɚɝɎɑəəɧɘ ɘɌɜɖɑɜɚɘ ɝɔəɞɑ-

ɓɌ ɔ ɐɑɏɜɌɐɌɢɔɔ ɘɑɘɍɜɌəəɧɡ ɠɚɝɠɚɗɔɛɔɐɚɎ. 

ȱɏɚ ɝɔɏəɌɗ ɝɣɔɞɌɑɞɝɫ ɚɐəɔɘ ɔɓ əɌɔɍɚɗɑɑ ɎɌɒ-

əɧɡ ɐɗɫ ɔɝɝɗɑɐɚɎɌəɔɫ ɏɗɔɚɘ ɝ ɛɚɘɚɥɨɪ ȸȼȽ. 

ȶɌɖ ɛɜɌɎɔɗɚ, ɟɎɑɗɔɣɑəɔɑ ɖɗɑɞɚɣəɚɕ ɛɗɚɞəɚɝɞɔ 

ɏɗɔɌɗɨəɧɡ ɚɛɟɡɚɗɑɕ ɔ ɛɜɚɗɔɠɑɜɌɢɔɫ ɚɛɟɡɚɗɑ-

Ɏɧɡ ɖɗɑɞɚɖ ɝɎɫɓɌəɧ ɝ ɍɚɗɑɑ Ɏɧɝɚɖɔɘ ɛɔɖɚɘ 

Cho-ɝɚɐɑɜɒɌɥɔɡ ɝɚɑɐɔəɑəɔɕ əɌ ȸȼȽ. 

ȻɉȾ/ȶȾ ɝ 11Ƚ-ȸȱȾ əɌ ɝɚɎɜɑɘɑəəɚɘ ɩɞɌɛɑ 

ɜɌɓɎɔɞɔɫ Ɏɚɓɘɚɒəɚɝɞɑɕ əɑɕɜɚɎɔɓɟɌɗɔɓɌɢɔɔ ɫɎ-

ɗɫɑɞɝɫ ɛɜɔɓəɌəəɧɘ ɔ ɐɚɝɞɌɞɚɣəɚ ɤɔɜɚɖɚ ɜɌɝ-

ɛɜɚɝɞɜɌəɑəəɧɘ ɘɑɞɚɐɚɘ ɛɜɫɘɚɕ ɚɢɑəɖɔ ɘɑɞɌ-

ɍɚɗɔɓɘɌ ɏɗɔɚɘ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ. 11Ƚ-ȸȱȾ ɫɎɗɫɑɞ-

ɝɫ ɌəɌɗɚɏɚɘ Ɍɘɔəɚɖɔɝɗɚɞɧ ɘɑɞɔɚəɔəɌ, ɖɚɞɚɜɧɕ 

ɛɜɑɐɝɞɌɎɗɫɑɞ ɝɚɍɚɕ əɑɓɌɘɑəɔɘɟɪ Ȁ-

Ɍɘɔəɚɖɔɝɗɚɞɟ, əɑɚɍɡɚɐɔɘɟɪ ɐɗɫ ɝɔəɞɑɓɌ ɍɑɗ-

ɖɚɎ, ɛɚɐɐɑɜɒɌəɔɫ ɜɚɝɞɌ ɔ Ɍɓɚɞɔɝɞɚɏɚ ɜɌɎəɚɎɑ-

ɝɔɫ Ɏ ɖɗɑɞɖɑ. ȸɑɞɔɗɨəɧɑ ɏɜɟɛɛɧ ɘɑɞɔɚəɔəɌ ɔɝ-

ɛɚɗɨɓɟɪɞɝɫ ɐɗɫ ɝɔəɞɑɓɌ ɡɚɗɔəɌ, ɖɚɞɚɜɧɕ ɖɌɖ 

ɍɧɗɚ ɝɖɌɓɌəɚ Ɏɧɤɑ, ɟɣɌɝɞɎɟɑɞ Ɏ ɚɍɘɑəɑ ɗɔɛɔ-

ɐɚɎ (ɛɜɑɒɐɑ Ɏɝɑɏɚ Ɏ ɝɔəɞɑɓɑ ɠɚɝɠɚɗɔɛɔɐɚɎ ɖɗɑ-

ɞɚɣəɧɡ ɘɑɘɍɜɌə ð ɛɚɖɌɓɌɞɑɗɨ ɛɜɚɗɔɠɑɜɌɢɔɔ 

ɚɛɟɡɚɗɑɎɧɡ ɖɗɑɞɚɖ) ɔ ɚɞɜɌɒɌɑɞ ɘɑɡɌəɔɓɘɧ ɛɗɌ-

ɝɞɔɣɑɝɖɚɏɚ ɚɍɘɑəɌ Ɏ ɖɗɑɞɖɑ. Ȯ ɝɎɫɓɔ ɝ ɣɑɘ 

ɝɜɌɎəɑəɔɑ ɘɑɞɌɍɚɗɔɣɑɝɖɔɡ ɛɔɖɚɎ, ɛɚɗɟɣɑəəɧɡ 

ɛɜɔ ȸȼȽ ɔ ɟɜɚɎəɫ Ɏɖɗɪɣɑəɔɫ 11Ƚ-ȸȱȾ ɛɜɔ 

ȻɉȾ/ȶȾ ɛɜɑɐɝɞɌɎɗɫɑɞɝɫ ɢɑɗɑɝɚɚɍɜɌɓəɧɘ Ɏ ɜɌɘ-

ɖɌɡ ɟɏɗɟɍɗɑəəɚɏɚ ɛɚəɔɘɌəɔɫ ɍɔɚɗɚɏɔɔ ɚɛɟɡɚɗɑ-

Ɏɚɏɚ ɜɚɝɞɌ. 

ȻɚɎɧɤɑəəɚɑ Ɏɖɗɪɣɑəɔɑ 11Ƚ-ȸȱȾ Ɏ ɏɗɔ-

Ɍɗɨəɧɡ ɚɍɜɌɓɚɎɌəɔɫɡ ɝɎɫɓɧɎɌɪɞ ɝ ɟɝɖɚɜɑəəɧɘ 

ɝɔəɞɑɓɚɘ ɍɑɗɖɌ ɔ ɌɖɞɔɎɌɢɔɑɕ ɘɑɘɍɜɌəəɚɏɚ 

ɞɜɌəɝɛɚɜɞɌ ɝɔɝɞɑɘɌɘɔ ɍɑɗɖɚɎ LAT1, LAT2 [5 - 

8], ɖɚɞɚɜɧɑ ɚɞɎɑɣɌɪɞ ɓɌ ɛɜɚɗɔɠɑɜɌɢɔɪ ɔ ɛɚɐ-

ɐɑɜɒɌəɔɑ ɘɑɞɌɍɚɗɔɓɘɌ Ɏ ɞɖɌəɫɡ. ȶɜɚɘɑ ɞɚɏɚ, 

ɖɚɗɔɣɑɝɞɎɑəəɚɑ ɟɎɑɗɔɣɑəɔɑ ɘɔɖɜɚɝɚɝɟɐɚɎ Ɏ 

ɝɞɜɟɖɞɟɜɑ ɚɛɟɡɚɗɔ ɛɜɔ ɑɑ ɌɖɞɔɎəɚɘ ɜɚɝɞɑ ɚɍɟ-

ɝɗɚɎɗɔɎɌɑɞ ɛɚɎɧɤɑəɔɑ ɌɖɞɔɎəɚɝɞɔ ɎɧɤɑɟɖɌ-

ɓɌəəɧɡ ɍɑɗɖɚɎ-ɞɜɌəɝɛɚɜɞɑɜɚɎ ɖɗɑɞɚɖ ɩəɐɚɞɑ-

ɗɔɫ, ɣɞɚ ɝɎɔɐɑɞɑɗɨɝɞɎɟɑɞ ɚ ɎɓɌɔɘɚɝɎɫɓɔ ɎɌɝɖɟ-

ɗɫɜɔɓɌɢɔɔ ɏɗɔɚɘɧ ɔ ɏɔɛɑɜɠɔɖɝɌɢɔɔ 11Ƚ-ȸȱȾ Ɏ 

ɚɛɟɡɚɗɔ, ɔ ɛɚɐɞɎɑɜɒɐɑəɚ ɜɑɓɟɗɨɞɌɞɌɘɔ əɑ-

ɝɖɚɗɨɖɔɡ ɔɝɝɗɑɐɚɎɌəɔɕ [19, 20]. 

ȾɌɖɔɘ ɚɍɜɌɓɚɘ ɛɚ ɐɌəəɧɘ ɚɞɑɣɑɝɞɎɑəəɚɕ 

ɔ ɓɌɜɟɍɑɒəɚɕ ɗɔɞɑɜɌɞɟɜɧ ɝɞɑɛɑəɨ ɓɗɚɖɌɣɑ-

ɝɞɎɑəəɚɝɞɔ ɚɛɟɡɚɗɔ əɌɛɜɫɘɟɪ ɖɚɜɜɑɗɔɜɟɑɞ ɝ 

ɟɜɚɎəɑɘ Ɏɖɗɪɣɑəɔɫ 11Ƚ-ȸȱȾ. Ȼɜɔ ɩɞɚɘ Ɏ ɏɗɔɚ-

ɘɌɡ Ɏɧɝɚɖɚɕ ɝɞɑɛɑəɔ ɓɗɚɖɌɣɑɝɞɎɑəəɚɝɞɔ ɚɞɘɑ-

ɣɌɑɞɝɫ ɍɚɗɑɑ Ɏɧɝɚɖɔɕ ɟɜɚɎɑəɨ Ɏɖɗɪɣɑəɔɫ ȼɀȻ, 

ɣɞɚ, ɍɚɗɑɑ Ɏɑɜɚɫɞəɚ, ɐɚɛɚɗəɔɞɑɗɨəɚ ɝɎɫɓɌəɚ ɝ 

əɌɜɟɤɑəɔɑɘ ȯɉȭ ɔ ɛɜɔ ɝɚɛɚɝɞɌɎɗɑəɔɔ ɐɌəəɧɡ 

ȸȼȾ ɝ Ɏ/Ɏ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ, ɖɌɖ ɛɜɌɎɔɗɚ, 

ɚɞɜɌɒɌɑɞɝɫ Ɏ ɝɚɎɛɌɐɑəɔɔ ɓɚə əɌɔɍɚɗɨɤɑɕ ɘɑ-

ɞɌɍɚɗɔɣɑɝɖɚɕ ɌɖɞɔɎəɚɝɞɔ 11Ƚ-ȸȱȾ ɔ ɖɚəɞɜɌɝɞ-

ɛɚɓɔɞɔɎəɧɡ ɟɣɌɝɞɖɚɎ ȻɉȾ [7, 20, 21, 22]. ȼɌɓ-

ɏɜɌəɔɣɔɞɨ ɎɖɗɌɐ ɞɚɏɚ ɔɗɔ ɔəɚɏɚ ɘɑɡɌəɔɓɘɌ 

əɌɖɚɛɗɑəɔɫ ȼɀȻ Ɏ ɖɗɑɞɖɌɡ ɓɗɚɖɌɣɑɝɞɎɑəəɧɡ 

ɏɗɔɚɘ əɌ ɝɚɎɜɑɘɑəəɚɘ ɩɞɌɛɑ ɎɔɓɟɌɗɔɓɌɢɔɔ ɓɌ-

ɞɜɟɐəɔɞɑɗɨəɚ.   

ȸɑɞɚɐ ȻɉȾ/ȶȾ ɝ 11Ƚ-ɘɑɞɔɚəɔəɚɘ ɔ ɘɑɞɚɐ 

3D ȸȼ-ɝɛɑɖɞɜɚɝɖɚɛɔɔ ɫɎɗɫɪɞɝɫ əɌɔɍɚɗɑɑ ɔə-

ɠɚɜɘɌɞɔɎəɧɘɔ əɑɔəɎɌɓɔɎəɧɘɔ ɞɑɡəɚɗɚɏɔɫɘɔ Ɏ 

ɚɛɜɑɐɑɗɑəɔɔ ɚɣɌɏɚɎ ɛɌɞɚɗɚɏɔɣɑɝɖɚɏɚ ɘɑɞɌɍɚ-

ɗɔɓɘɌ Ɏ ɝɞɜɟɖɞɟɜɑ ɏɗɔɌɗɨəɧɡ əɚɎɚɚɍɜɌɓɚɎɌəɔɕ, 

ɖɚɞɚɜɧɑ ɝɚɚɞɎɑɞɝɞɎɟɪɞ ɚɍɗɌɝɞɫɘ ɚɛɟɡɚɗɑɎɚɕ 

ɌəɌɛɗɌɓɔɔ. ȰɌəəɧɑ ɘɑɞɚɐɧ ɐɑɘɚəɝɞɜɔɜɟɪɞ 

Ɏɚɓɘɚɒəɚɝɞɨ ɎɔɓɟɌɗɔɓɌɢɔɔ ɓɚə əɌɔɍɚɗɑɑ ɌɖɞɔɎ-

əɚ ɔɓɘɑəɑəəɚɏɚ ɛɌɞɚɗɚɏɔɣɑɝɖɚɏɚ ɘɑɞɌɍɚɗɔɓɘɌ. 

ȿɣɔɞɧɎɌɫ Ɏɧɤɑ ɝɖɌɓɌəəɚɑ, ɔəɞɑɜɑɝəɧɘ ɫɎɗɫɑɞ-

ɝɫ ɠɌɖɞ ɎɧɫɎɗɑəəɚɕ ɐɚɝɞɚɎɑɜəɚɕ ɚɞɜɔɢɌɞɑɗɨ-

əɚɕ ɎɓɌɔɘɚɝɎɫɓɔ ɘɑɒɐɟ ɛɌɜɌɘɑɞɜɌɘɔ Cho/NAA 

ɔ əɌɖɚɛɗɑəɔɑɘ 11C-MET (Rs = -0,74, p=0,02) Ɏ 

ɏɜɟɛɛɑ ɏɗɔɚɘ Ɏɧɝɚɖɚɕ ɝɞɑɛɑəɔ ɓɗɚɖɌɣɑɝɞɎɑəəɚ-

ɝɞɔ. ȻɚɎɧɤɑəɔɑ ɛɌɜɌɘɑɞɜɌ Cho/NAA Ɏ ɛɑɜɎɟɪ 

ɚɣɑɜɑɐɨ ɝɎɔɐɑɞɑɗɨɝɞɎɟɑɞ ɚ əɌɜɟɤɑəɔɔ ɢɑɗɚɝɞ-

əɚɝɞɔ ɖɗɑɞɚɣəɧɡ ɘɑɘɍɜɌə (ɔ ɖɌɖ ɝɗɑɐɝɞɎɔɑ Ɏɧ-

ɡɚɐɌ ɝɎɚɍɚɐəɚɏɚ ɡɚɗɔəɌ) Ɏ ɖɚɘɍɔəɌɢɔɔ ɝ ɐɑ-

ɝɞɜɟɖɢɔɑɕ əɑɕɜɚəɚɎ. ȻɚɎɧɤɑəɔɑ ɘɑɞɌɍɚɗɔɓɘɌ 

ɘɑɞɔɚəɔəɌ Ɏ ɝɎɚɪ ɚɣɑɜɑɐɨ ɏɚɎɚɜɔɞ ɚɍ ɔəɞɑə-

ɝɔɎəɚɝɞɔ ɛɗɌɝɞɔɣɑɝɖɚɏɚ ɚɍɘɑəɌ. Ȼɚɗɟɣɑəəɧɑ 

ɜɑɓɟɗɨɞɌɞɧ ɘɚɏɟɞ ɝɎɔɐɑɞɑɗɨɝɞɎɚɎɌɞɨ ɚ ɞɚɘ, ɣɞɚ 

Ɏ ɏɗɔɚɘɌɡ Grade III-IV ɛɜɑɚɍɗɌɐɌɪɞ ɛɜɚɢɑɝɝɧ 

ɐɑɝɞɜɟɖɢɔɔ əɌɐ ɛɜɚɗɔɠɑɜɌɢɔɑɕ ɖɗɑɞɚɖ. ɉɞɚ 

ɘɚɒəɚ ɚɍɦɫɝəɔɞɨ əɑɐɚɝɞɌɞɚɣəɧɘ ɛɔɞɌəɔɑɘ 

ɚɛɟɡɚɗɑɎɚɕ ɞɖɌəɔ əɌ ɠɚəɑ ɑɑ ɔəɞɑəɝɔɎəɚɏɚ ɜɚ-

ɝɞɌ (ɛɚɞɜɑɍəɚɝɞɔ ɚɛɟɡɚɗɔ ɛɜɑɎɧɤɌɪɞ ɟɜɚɎɑəɨ 

ɛɚɝɞɟɛɌɪɥɔɡ ɛɔɞɌɞɑɗɨəɧɡ ɎɑɥɑɝɞɎ). 

ȳɌɖɗɪɣɑəɔɑ. 

ȻɜɚɎɑɐɑəəɚɑ ɛɔɗɚɞəɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɛɚɖɌ-

ɓɌɗɚ, ɣɞɚ əɌɖɚɛɗɑəɔɑ 11C-MET ɔ ɜɌɝɛɜɑɐɑɗɑəɔɑ 

ɝɚɚɞəɚɤɑəɔɫ Cho/NAA, ɖɌɖ əɑɔəɎɌɓɔɎəɧɡ ɘɌɜ-

ɖɑɜɚɎ ɓɗɚɖɌɣɑɝɞɎɑəəɚɝɞɔ, ɔɘɑɪɞ ɝɡɚɒɟɪ ɖɌɜ-

ɞɔəɟ ɌəɌɞɚɘɔɣɑɝɖɚɏɚ, Ɏ ɞɚɘ ɣɔɝɗɑ 3D, ɜɌɝɛɜɑ-
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ɐɑɗɑəɔɫ Ɏ ɏɗɔɚɘɌɡ ɜɌɓɗɔɣəɚɕ ɝɞɑɛɑəɔ ɌəɌɛɗɌ-

ɓɔɔ. Ȼɜɔ ɩɞɚɘ, əɑɝɘɚɞɜɫ əɌ ɜɌɓəɧɑ ɘɑɡɌəɔɓɘɧ 

ɛɚɎɜɑɒɐɑəɔɫ ɞɖɌəɑɕ ɔ ɘɑɞɌɍɚɗɔɓɘɌ ɜɚɝɞɌ ɚɛɟ-

ɡɚɗɔ, ɝɚɎɛɌɐɑəɔɑ ɚɍɦɑɘɚɎ ɔ ɓɚə əɌɔɍɚɗɨɤɑɕ 

ɌɖɞɔɎəɚɝɞɔ ɘɑɞɌɍɚɗɔɞɚɎ ɔ əɌɖɚɛɗɑəɔɫ ȼɀȻ 

ɛɜɑɐɛɚɗɌɏɌɑɞ Ɏɧɝɚɖɟɪ ɎɓɌɔɘɚɝɎɫɓɨ Ɏɝɑɡ ɛɜɚ-

ɢɑɝɝɚɎ, ɗɑɒɌɥɔɡ Ɏ ɚɝəɚɎɑ ɜɚɝɞɌ ɚɛɟɡɚɗɑɎɚɕ 

ɞɖɌəɔ. ȺɞɝɟɞɝɞɎɔɑ ɝɚɎɛɌɐɑəɔɕ Ɏ ɛɜɚɝɞɜɌə-

ɝɞɎɑəəɚɘ ɜɌɝɛɜɑɐɑɗɑəɔɔ ɚɣɌɏɚɎ ɘɑɞɌɍɚɗɔɣɑ-

ɝɖɔɡ ɔɓɘɑəɑəɔɕ ɘɑɒɐɟ ȸȼȽ ɔ ȻɉȾ Ɏ ɚɞɐɑɗɨəɧɡ 

ɝɗɟɣɌɫɡ ɏɗɔɚɘ ɜɌɓɗɔɣəɚɕ ɝɞɑɛɑəɔ ɓɗɚɖɌɣɑɝɞɎɑə-

əɚɝɞɔ ɞɜɑɍɟɑɞ ɛɜɚɎɑɐɑəɔɫ ɐɚɛɚɗəɔɞɑɗɨəɧɡ ɔɝ-

ɝɗɑɐɚɎɌəɔɕ ɝ ɟɎɑɗɔɣɑəɔɑɘ ɚɍɥɑɏɚ ɣɔɝɗɌ Ɏɧɍɚɜ-

ɖɔ ɛɌɢɔɑəɞɚɎ ɝ ɜɌɓɗɔɣəɧɘɔ ɏɔɝɞɚɗɚɏɔɣɑɝɖɔɘɔ 

ɞɔɛɌɘɔ ɏɗɔɚɘ, Ɍ ɞɌɖɒɑ ɟɏɗɟɍɗɑəəɚɏɚ ɌəɌɗɔɓɌ ɔɡ 

ɘɚɗɑɖɟɗɫɜəɚ-ɏɑəɑɞɔɣɑɝɖɔɡ ɚɝɚɍɑəəɚɝɞɑɕ. 

ȴɝɞɚɣəɔɖ ɠɔəɌəɝɔɜɚɎɌəɔɫ ɔ  ɖɚəɠɗɔɖɞ 

ɔəɞɑɜɑɝɚɎ. 

ɀɔəɌəɝɔɜɚɎɌəɔɑ. ȼɌɍɚɞɌ ɎɧɛɚɗəɑəɌ Ɏ 

ɜɌɘɖɌɡ ɏɜɌəɞɌ ȼȹɀ 18-15 -00337 çȹɑɔəɎɌɓɔɎəɚɑ 

ɔɓɟɣɑəɔɑ ɩəɑɜɏɑɞɔɣɑɝɖɚɏɚ ɘɑɞɌɍɚɗɔɓɘɌ ɚɛɟɡɚ-

ɗɑɕ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌè.  ȬɎɞɚɜɧ ɐɌəəɚɕ ɝɞɌɞɨɔ 

ɛɚɐɞɎɑɜɐɔɗɔ ɚɞɝɟɞɝɞɎɔɑ ɖɚəɠɗɔɖɞɌ ɔəɞɑɜɑɝɚɎ, 

ɚ ɖɚɞɚɜɧɡ əɑɚɍɡɚɐɔɘɚ ɝɚɚɍɥɔɞɨ. 
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ɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. Ⱥɛɜɑɐɑɗɑəɔɑ Ɏɚɓɘɚɒəɚɝɞɑɕ ɖɚɘɛɗɑɖɝɌ ɘɑɞɚɐɔɖ ɔ ɞɑɡəɚ-

ɗɚɏɔɕ ɟɗɨɞɜɌɓɎɟɖɚɎɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɛɜɔ ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɕ ɐɔɌɏəɚɝɞɔɖɑ 

ɠɚɗɗɔɖɟɗɫɜəɧɡ əɑɚɛɗɌɓɘ ɥɔɞɚɎɔɐəɚɕ ɒɑɗɑɓɧ.  

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. ȻɜɚɎɑɐɑəɚ ɜɑɞɜɚɝɛɑɖɞɔɎəɚɑ ɚɞɖɜɧɞɚɑ ɝɗɑɛɚɑ ɖɚɏɚɜɞ-

əɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ. ȴɓɟɣɑəɧ ɜɑɓɟɗɨɞɌɞɧ ɚɍɝɗɑɐɚɎɌəɔɫ 222 ɛɌɢɔɑəɞɚɎ ɝ ɠɚɗɗɔɖɟɗɫɜəɧɘɔ 

ɚɛɟɡɚɗɫɘɔ ɥɔɞɚɎɔɐəɚɕ ɒɑɗɑɓɧ: 86 ɛɌɢɔɑəɞɚɎ ɝ ɌɐɑəɚɘɌɘɔ (ɀȬɅȲ) ɔ 136 ɝ ɠɚɗɗɔɖɟ-

ɗɫɜəɧɘ ɜɌɖɚɘ (ɀȼɅȲ). ȻɜɚɌəɌɗɔɓɔɜɚɎɌəɧ ɜɑɓɟɗɨɞɌɞɧ ɛɜɑɐɚɛɑɜɌɢɔɚəəɚɏɚ ɟɗɨɞɜɌɓɎɟ-

ɖɚɎɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɥɔɞɚɎɔɐəɚɕ ɒɑɗɑɓɧ (ȿȳȴ ɅȲ). ȽɜɌɎəɔɎɌɗɔ ɝɔɝɞɑɘɧ ɝɞɜɌɞɔɠɔɖɌ-

ɢɔɔ ɜɔɝɖɌ ɜɌɖɌ ɅȲ, ɚɝəɚɎɧɎɌɪɥɔɑɝɫ əɌ ɝɟɍɦɑɖɞɔɎəɚɕ ɚɢɑəɖɑ ɛɌɞɞɑɜəɌ (EU-TIRADS ð 

European Thyroid Imaging and Reporting Data System) ɔ ɉȮȸ ɚɍɜɌɍɚɞɖɑ ɔɓɚɍɜɌɒɑəɔɕ 

(TLA_RU ð Thyroid Lineal Analisis_Russia). Ȱɗɫ ɚɢɑəɖɔ, ɝɔɝɞɑɘɌɞɔɓɌɢɔɔ ɔ ɚɍɜɌɍɚɞɖɔ ɝɚ-

Ɏɚɖɟɛəɧɑ ɐɌəəɧɑ ȿȳȴ ɔ ɘɚɜɠɚɗɚɏɔɣɑɝɖɔɡ ɔɝɝɗɑɐɚɎɌəɔɕ Ɏəɚɝɔɗɔ Ɏ ɚɜɔɏɔəɌɗɨəɟɪ ɍɌɓɟ 

ɐɌəəɧɡ, ɛɚɗɟɣɔɎɤɟɪ ɏɚɝɟɐɌɜɝɞɎɑəəɟɪ ɜɑɏɔɝɞɜɌɢɔɪ (ɝɎɔɐɑɞɑɗɨɝɞɎɚ ʈ 2018621306 ɚɞ 

16.08.2018 ɏ.). 

ȼɑɓɟɗɨɞɌɞɧ ɔ ɚɍɝɟɒɐɑəɔɑ. ȽɚɏɗɌɝəɚ ɝɔɝɞɑɘɑ ɚɢɑəɖɔ ɟɗɨɞɜɌɓɎɟɖɚɎɧɡ ɔɓɚɍɜɌɒɑ-

əɔɕ ɟɓɗɚɎ ɅȲ 21 ɝɗɟɣɌɕ (24,4%) ɀȬɅȲ ɝɛɑɢɔɌɗɔɝɞɧ ɚɞəɑɝɗɔ ɖ EU-TIRADS2, 4 (4,7%) ð 

ɖ EU-TIRADS3,  50 (58,1%) ð ɖ EU-TIRADS4Ɍ, 11 (12,8%) ð ɖ EU-TIRADS4b. ȽɚɏɗɌɝəɚ ɝɔ-

ɝɞɑɘɑ EU-TIRADS Ɏ 25 ɝɗɟɣɌɑɎ (24,4%) əɟɒɐɌɗɔɝɨ ɗɔɤɨ Ɏ əɌɍɗɪɐɑəɔɫ ɍɑɓ Ɏɧɛɚɗəɑəɔɫ 

ȾȬȻȭ. Ȼɚ ɝɔɝɞɑɘɑ TLA_RU ɖɚɘɛɨɪɞɑɜ ɚɞəɑɝ 15 ɝɗɟɣɌɑɎ (17,4%) ɀȬɅȲ ɖ TLA_RU1 (Ɏɧ-

ɝɚɖɌɫ Ɏɑɜɚɫɞəɚɝɞɨ ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɚɏɚ ɛɜɚɢɑɝɝɌ), Ɍ 71 (82,6%) ð ɖ TLA_RU2 (Ɏɧɝɚɖɔɕ 

ɜɔɝɖ ɚɛɟɡɚɗɔ).  

Ȼɜɔ ɚɢɑəɖɑ ɟɗɨɞɜɌɓɎɟɖɚɎɧɡ ɔɓɚɍɜɌɒɑəɔɕ ɀȼɅȲ 4 ɝɗɟɣɌɫ (2,9%) ɍɧɗɔ ɜɌɝɢɑəɑ-

əɧ ɝɛɑɢɔɌɗɔɝɞɌɘɔ ɖɌɖ EU-TIRADS3, 9 (6,6%) ð ɖ EU-TIRADS4Ɍ, 40 (29,4%) ð ɖ EU-

TIRADS4b, 83 (61,0%) ð EU-TIRADS5. Ȼɚ ɝɔɝɞɑɘɑ TLA_RU Ɏɝɑ ɝɗɟɣɌɔ ɀȼɅȲ ɍɧɗɔ ɚɞəɑ-

ɝɑəɧ ɖ TLA_RU2.  

Ȱɗɫ ɝɜɌɎəɔɞɑɗɨəɚɕ ɚɢɑəɖɔ ɍɧɗ ɛɜɚɎɑɐɑə ɐɔɝɛɑɜɝɔɚəəɧɕ ɌəɌɗɔɓ ɝ Ɏɧɣɗɑəɑəɔɑɘ 

ȿȳ- ɛɜɔɓəɌɖɚɎ ɔ ɚɢɑəɖɚɕ ɔɡ ɎɌɗɔɐəɚɝɞɔ ɔ ɜɌəɏɌ Ɏ ɝɔɝɞɑɘɑ ɚɢɑəɚɖ. ȴɝɝɗɑɐɚɎɌəɔɑ ɛɚɖɌ-

ɓɌɗɚ, ɣɞɚ ɐɚɝɞɚɎɑɜəɧɑ ɚɞɗɔɣɔɫ əɚɓɚɗɚɏɔɕ ɝɟɥɑɝɞɎɟɪɞ ɗɔɤɨ ɛɚ 11 ɛɜɔɓəɌɖɌɘ ɔɓ 15, 

ɛɜɔɣɑɘ ɐɔɌɏəɚɝɞɔɣɑɝɖɌɫ ɝɔɗɌ ɔɡ ɜɌɓɗɔɣəɌ. ȹɌ ɚɝəɚɎɌəɔɔ ɐɌəəɧɡ ɐɔɝɛɑɜɝɔɚəəɚɏɚ ɌəɌ-

ɗɔɓɌ ɝ ɛɚɘɚɥɨɪ ɘəɚɒɑɝɞɎɑəəɚɏɚ ɝɜɌɎəɑəɔɫ (Multiple Comparisons) ɟɝɞɌəɚɎɗɑəɌ ɐɔɌɏəɚ-

ɝɞɔɣɑɝɖɌɫ ɢɑəəɚɝɞɨ ȿȳ-ɛɜɔɓəɌɖɚɎ.  

ȻɜɚɎɑɐɑəəɧɕ ROC-ɌəɌɗɔɓ ɛɚɖɌɓɌɗ, ɣɞɚ ɛɜɔ ɐɔɌɏəɚɝɞɔɖɑ ɠɚɗɗɔɖɟɗɫɜəɧɡ 

əɑɚɛɗɌɓɘ ɝɔɝɞɑɘɌ TLA-RU ɐɚɝɞɚɎɑɜəɚ ɔɘɑɑɞ ɜɫɐ ɛɜɑɔɘɟɥɑɝɞɎ ɛɑɜɑɐ EU-TIRADS, Ɏ 

ɛɑɜɎɟɪ ɚɣɑɜɑɐɨ ɍɚɗɑɑ Ɏɧɝɚɖɟɪ ɝɛɑɢɔɠɔɣəɚɝɞɨ.  

ȳɌɖɗɪɣɑəɔɑ. ȽɞɌɞɔɝɞɔɣɑɝɖɌɫ ɚɢɑəɖɌ ɔɓɚɍɜɌɒɑəɔɕ, ɛɚɗɟɣɌɑɘɧɡ ɛɜɔ ɔɝɛɚɗɨɓɚ-

ɎɌəɔɔ ɜɌɓɗɔɣəɧɡ ɘɑɞɚɐɔɖ ɔ ɞɑɡəɚɗɚɏɔɕ ȿȳȴ, ɜɌɝɤɔɜɫɑɞ Ɏɚɓɘɚɒəɚɝɞɔ ɘɑɞɚɐɌ, ɟɗɟɣɤɌ-

ɑɞ ɐɔɠɠɑɜɑəɢɔɌɗɨəɟɪ ɐɔɌɏəɚɝɞɔɖɟ ɠɚɗɗɔɖɟɗɫɜəɧɡ əɑɚɛɗɌɓɘ ɅȲ, ɛɚɓɎɚɗɫɑɞ ɛɗɌəɔɜɚ-

ɎɌɞɨ ɐɌɗɨəɑɕɤɔɑ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɑ ɔ ɗɑɣɑɍəɧɑ ɘɑɜɚɛɜɔɫɞɔɫ. Ƚɔɝɞɑɘɧ, ɝəɔɒɌɪɥɔɑ 

ɠɌɖɞɚɜ ɝɟɍɦɑɖɞɔɎɔɓɘɌ ɚɢɑəɚɖ, Ɏ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɘ ɛɗɌəɑ ɍɚɗɑɑ ɛɑɜɝɛɑɖɞɔɎəɧ.  . 
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DIFFERENTIAL DIAGNOSIS OF THE THYROID FOLLICULAR TUMORS 

 

Timofeeva L.A. 1,2, Aleshina T.N.1, Aleksandrov Yu.K. 3 
 

urpose.  Determination of the capabilities of a comp lex of ultrasound techniques 

and technologies for the differential diagnosis of thyroid follicular neoplasms.  

Materials and methods.  A retrospective open -blind cohort study was conducted. 

We studied the data of preoperative examination of 222 patients with  follicular thyroid t u-

mors: 86 patients with adenomas (FA) and 136 with follicular cancer (FC). The results of u l-

trasound examination of the thyroid (US) are analyzed. Emphasis was placed on identifying 

and evaluating signs that could indicate malignancy o f the process. The study compared 

thyroid cancer risk stratification systems based on subjective pattern assessment (EU -

TIRADS - European Thyroid Imaging and Reporting Data System) and computer image pr o-

cessing (TLA_RU - Thyroid Lineal Analisis_Russia). Th e criterion of truth was considered to 

be the results of morphological studies performed in the studied cohorts of patients. For 

evaluation, systematization and processing, the combined data of ultrasound and morph o-

logical studies were entered into the ori ginal database (certificate no. 2018621306 dated 

16.08.2018).  

Results and discussion.  According to the evaluation system of US thyroid nodules, 

21 ca ses (24.4%) of thyroid nodules were associated with EU -TIRADS2, 4 (4.7%) with EU -

TIRADS3, 50 (58.1%) with E U-TIRADS4a, 11 (12.8%) with EU -TIRADS4b. According to the 

EU-TIRADS system, only 25 cases (24.4%) were followed -up without performing FNA. A c-

cording to the TLA_RU system, the computer assigned 15 cases (17.4%) of follicular aden o-

ma thyroid no dules to TLA_R U1 (high probability of a benign process), and 71 (82.6%) to 

TLA_RU2 (high tumor risk).  

According to the evaluation system of US thyroid nodules, specialists regarded 4 ca s-

es (2.9%) as EU -TIRADS3, 9 (6.6%) as EU -TIRADS4a, 40 (29.4%) as EU -TIRADS4b, 83 (61,  

0%) as EU -TIRADS5. According to the TLA_RU system, all cases of thyroid nodules risk fa c-

tors were related to TLA_RU2.  

The analysis of variance with the isolation of ultrasound signs and the assessment of 

their validity and rank in the rating system was ca rried out for a comparative assessment. 

The study showed that significant differences in nosologies exist only for 11 out of 15 signs 

and their diagnostic power is different. The diagnostic value of ultrasound signs based on 

the data of variance analysis o f using multiple comparison (Multiple Comparisons) was e s-

tablished.  

The performed ROC analysis showed that in the diagnosis of follicular neoplasms, 

the TLA -RU system reliably has a number of advantages over EU -TIRADS, primarily higher 

specific ity.  

Conclus ion.  Statistical evaluation of images obtained using various methods and 

technol ogies of ultrasound expands the capabilities of the method, improves the differential 

diagnosis of follicular neoplasms of the thyroid gland, and allows you to plan further dia g-

nostic and therapeutic measures. Systems that reduce the subjectivity factor of evaluations 

are more promising in diagnostic terms.  
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Ɏɑɗɔɣɑəɔɑ ɣɔɝɗɌ ɛɌɢɔɑəɞɚɎ ɝ ɚɛɟɡɚɗɫ-

ɘɔ ɔ ɟɓɗɌɘɔ ɅȲ ɫɎɗɫɑɞɝɫ ɚɍɥɑɛɜɔ-

ɓəɌəəɧɘ ɠɌɖɞɚɘ [1-3]. Ȼɜɔɣɔəɧ ɩɞɚɏɚ 

ɫɎɗɑəɔɫ ɘəɚɏɚɣɔɝɗɑəəɧ ɔ ɐɚ ɖɚəɢɌ 

əɑɛɚəɫɞəɧ. ȽɟɥɑɝɞɎɟɪɥɔɑ ɘɑɞɚɐɧ 

ɐɔɌɏəɚɝɞɔɖɔ əɑ ɎɝɑɏɐɌ ɛɚɓɎɚɗɫɪɞ əɌ əɌɣɌɗɨəɚɘ 

ɩɞɌɛɑ ɞɚɣəɚ ɎɑɜɔɠɔɢɔɜɚɎɌɞɨ ɡɌɜɌɖɞɑɜ ɛɌɞɚɗɚ-

ɏɔɔ ɅȲ. Ȼɚɩɞɚɘɟ Ɏɚɛɜɚɝɧ ɐɔɌɏəɚɝɞɔɖɔ ɛɜɔ 

ɟɓɗɌɡ ɔ ɚɛɟɡɚɗɫɡ ɅȲ ɛɚɝɞɚɫəəɚ ɚɍəɚɎɗɫɪɞɝɫ Ɏ 

ɝɎɫɓɔ ɝ ɞɑɘɛɚɘ ɜɌɓɎɔɞɔɫ əɌɟɖɔ, ɜɌɝɤɔɜɑəɔɑɘ 

ɝɛɑɖɞɜɌ ɘɑɞɚɐɔɖ ɔ ɞɑɡəɚɗɚɏɔɕ [4ð7]. Ȼɚ ɘəɑəɔɪ 

Ɏɑɐɟɥɔɡ ɝɛɑɢɔɌɗɔɝɞɚɎ, ɝɑɏɚɐəɫ ɚɢɑəɖɌ ɟɗɨɞɜɌ-

ɓɎɟɖɚɎɧɡ ɔɓɚɍɜɌɒɑəɔɕ ɟɓɗɚɎɧɡ ɚɍɜɌɓɚɎɌəɔɕ 

ɅȲ ɫɎɗɫɑɞɝɫ ɛɑɜɎɧɘ ɔ ɖɗɪɣɑɎɧɘ ɛɟəɖɞɚɘ 

Ɏɝɑɡ ɖɗɔəɔɣɑɝɖɔɡ ɜɑɖɚɘɑəɐɌɢɔɕ ɔ ɐɔɌɏəɚɝɞɔ-

ɣɑɝɖɔɡ ɌɗɏɚɜɔɞɘɚɎ. Ƚ ɟɣɑɞɚɘ ɞɚɏɚ, ɣɞɚ, ɛɚ ɘəɑ-

əɔɪ Ɏɑɐɟɥɔɡ ɔɝɝɗɑɐɚɎɌɞɑɗɑɕ, ɛɜɌɎɔɗɨəɌɫ 

ɚɢɑəɖɌ ɟɗɨɞɜɌɓɎɟɖɚɎɚɏɚ ɛɌɞɞɑɜəɌ ɓɌɛɟɝɖɌɑɞ 

Ɏɑɝɨ ɘɑɡɌəɔɓɘ ɐɔɌɏəɚɝɞɔɖɔ ɔ ɓɌɣɌɝɞɟɪ ɚɛɜɑɐɑ-

ɗɫɑɞ ɗɑɣɑɍəɟɪ ɞɌɖɞɔɖɟ, ɩɞɚɘɟ ɟɐɑɗɫɗɚɝɨ ɚɝɚɍɚɑ 

ɎəɔɘɌəɔɑ [8-11]. ȸəɚɏɚɣɔɝɗɑəəɧɑ ɔɝɝɗɑɐɚɎɌəɔɫ 

ɟɖɌɓɧɎɌɪɞ əɌ ɞɚ, ɣɞɚ ɛɜɔ ȿȳȴ ɎɝɞɜɑɣɌɪɞɝɫ 

çɖɚɘɍɔəɌɢɔɔè ɛɜɔɓəɌɖɚɎ, ɝɚ ɓəɌɣɔɞɑɗɨəɚɕ ɐɚ-

ɗɑɕ Ɏɑɜɚɫɞəɚɝɞɔ ɟɖɌɓɧɎɌɪɥɔɑ əɌ əɌɗɔɣɔɑ ɓɗɚ-

ɖɌɣɑɝɞɎɑəəɚɕ ɚɛɟɡɚɗɔ [12 -16]. Ȼɜɔ əɌɗɔɣɔɔ 

ɖɚɝɎɑəəɧɡ ɟɗɨɞɜɌɓɎɟɖɚɎɧɡ ɛɜɔɓəɌɖɚɎ Ɏɧɍɚɜ 

ɐɔɌɏəɚɝɞɔɣɑɝɖɚɕ ɔ ɗɑɣɑɍəɚɕ ɞɌɖɞɔɖɔ ɐɚɗɒɑə 

ɝɞɜɚɔɞɨɝɫ ɔɝɡɚɐɫ ɔɓ ɛɜɑɐɛɚɗɚɒɑəɔɫ ɚ əɌɗɔɣɔɔ 

ɓɗɚɖɌɣɑɝɞɎɑəəɚɕ ɚɛɟɡɚɗɔ [17]. ȹɌɔɍɚɗɑɑ ɝɗɚɒ-

əɚɕ ɓɌɐɌɣɑɕ ɫɎɗɫɑɞɝɫ Ɏɧɍɚɜ ɞɌɖɞɔɖɔ Ɏ ɝɗɟɣɌɫɡ 

ɠɚɗɗɔɖɟɗɫɜəɧɡ Ɍɐɑəɚɘ (ɀȬɅȲ) ɔ ɠɚɗɗɔɖɟɗɫɜ-

əɚɏɚ ɜɌɖɌ (ɀȼɅȲ). ɀɚɗɗɔɖɟɗɫɜəɧɑ əɑɚɛɗɌɓɘɧ, 

ɍɗɔɓɖɔɑ ɛɚ ɝɎɚɔɘ ɟɗɨɞɜɌɓɎɟɖɚɎɧɘ ɔ ɢɔɞɚɗɚɏɔ-

ɣɑɝɖɔɘ ɛɜɔɓəɌɖɌɘ, ɫɎɗɫɪɞɝɫ ɝ ɛɚɓɔɢɔɔ ɔə-

ɝɞɜɟɘɑəɞɌɗɨəɚɕ ɔ ɘɚɜɠɚɗɚɏɔɣɑɝɖɚɕ ɐɔɌɏəɚɝɞɔ-

ɖɔ ɚɐəɚɕ ɔɓ ɝɌɘɧɡ ɝɗɚɒəɧɡ ɛɜɚɍɗɑɘ ɩəɐɚɖɜɔə-

əɚɕ ɡɔɜɟɜɏɔɔ. Ȯ ɘɚɜɠɚɗɚɏɔɣɑɝɖɔɡ (Bethesda) ɔ 

ɟɗɨɞɜɌɓɎɟɖɚɎɧɡ ɝɞɜɌɞɔɠɔɖɌɢɔɚəəɧɡ ɝɔɝɞɑɘɌɡ 

ɠɚɗɗɔɖɟɗɫɜəɧɑ ɚɛɟɡɚɗɔ ɓɌəɔɘɌɪɞ ɛɜɚɘɑɒɟ-

ɞɚɣəɚɑ ɛɚɗɚɒɑəɔɑ ɘɑɒɐɟ ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɧɘɔ 

ɟɓɗɚɎɧɘɔ ɚɍɜɌɓɚɎɌəɔɫɘɔ ɔ ȼɅȲ, ɣɞɚ ɚɞɜɌɒɌɑɞ 

ɝɗɚɒəɚɝɞɨ ɔɡ ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɕ ɐɔɌɏəɚɝɞɔɖɔ. 

Ȯ ɝɎɫɓɔ ɝ ɩɞɔɘ, ɝɞɚɔɞ Ɏɚɛɜɚɝ ɚ ɘɑɝɞɑ ɝɞɜɌɞɔɠɔ-

ɖɌɢɔɚəəɧɡ ɝɔɝɞɑɘ Ɏ ɝɚɎɜɑɘɑəəɚɘ Ɍɗɏɚɜɔɞɘɑ 

ɐɔɌɏəɚɝɞɔɖɔ ɠɚɗɗɔɖɟɗɫɜəɧɡ ɚɛɟɡɚɗɑɕ [18]. ȾɌ-

ɖɔɘ ɚɍɜɌɓɚɘ, ɚɍɚɝəɚɎɌəɔɑ ɔ ɠɚɜɘɔɜɚɎɌəɔɑ ɐɔ-

Ɍɏəɚɝɞɔɣɑɝɖɚɕ ɞɌɖɞɔɖɔ ɛɜɔ əɑɚɛɗɌɓɘɌɡ ɥɔɞɚ-

Ɏɔɐəɚɕ ɒɑɗɑɓɧ, ɍɌɓɔɜɟɪɥɑɕɝɫ əɌ ɔəəɚɎɌɢɔɚə-

əɧɡ ɘɑɞɚɐɔɖɌɡ ɔ ɞɑɡəɚɗɚɏɔɫɡ ȿȳȴ, ɫɎɗɫɑɞɝɫ Ɍɖ-

ɞɟɌɗɨəɧɘ. 

ɂɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. 

Ⱥɛɜɑɐɑɗɑəɔɑ Ɏɚɓɘɚɒəɚɝɞɑɕ ɖɚɘɛɗɑɖɝɌ ɘɑ-

ɞɚɐɔɖ ɔ ɞɑɡəɚɗɚɏɔɕ ɟɗɨɞɜɌɓɎɟɖɚɎɚɏɚ ɔɝɝɗɑɐɚɎɌ-

əɔɫ ɛɜɔ ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɕ ɐɔɌɏəɚɝɞɔɖɑ ɠɚɗ-

ɗɔɖɟɗɫɜəɧɡ əɑɚɛɗɌɓɘ ɥɔɞɚɎɔɐəɚɕ ɒɑɗɑɓɧ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ.  

ȴɝɡɚɐɫ ɔɓ ɛɚɝɞɌɎɗɑəəɚɕ ɢɑɗɔ, Ɏɧɛɚɗəɑəɚ 

ɜɑɞɜɚɝɛɑɖɞɔɎəɚɑ ɚɞɖɜɧɞɚɑ ɝɗɑɛɚɑ ɖɚɏɚɜɞəɚɑ 

ɔɝɝɗɑɐɚɎɌəɔɑ. ȻɜɚɌəɌɗɔɓɔɜɚɎɌəɧ ɐɌəəɧɑ Ɍɘ-

ɍɟɗɌɞɚɜəɚɏɚ ɛɜɑɐɚɛɑɜɌɢɔɚəəɚɏɚ ɚɍɝɗɑɐɚɎɌəɔɫ 

222 ɛɌɢɔɑəɞɚɎ ɝ ɟɓɗɌɘɔ ɅȲ. Ȯɝɑ ɛɌɢɔɑəɞɧ ɍɧ-

ɗɔ ɓɌɞɑɘ ɛɜɚɚɛɑɜɔɜɚɎɌəɧ, ɛɚ ɜɑɓɟɗɨɞɌɞɌɘ ɛɌ-

ɞɚɘɚɜɠɚɗɚɏɔɣɑɝɖɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɟ 86 ɛɌɢɔɑə-

ɞɚɎ ɍɧɗɔ ɐɔɌɏəɚɝɞɔɜɚɎɌəɧ ɀȬɅȲ, ɟ 136 ɣɑɗɚ-

Ɏɑɖ ð ɀȼɅȲ. ȮɚɓɜɌɝɞ ɛɌɢɔɑəɞɚɎ ɝ ɠɚɗɗɔɖɟɗɫɜ-

əɧɘɔ əɑɚɛɗɌɓɘɌɘɔ ɍɧɗ ɚɞ 18 ɐɚ 88 ɗɑɞ (ɝɜɑɐəɔɕ 

ɎɚɓɜɌɝɞ ð 47,9Ñ12,5 ɗɑɞ). ȭɚɗɨɤɌɫ ɣɌɝɞɨ ɍɚɗɨəɧɡ 

ɍɧɗɌ Ɏ ɎɚɓɜɌɝɞɑ ɚɞ 41 ɐɚ 60 ɗɑɞ (112 ɣɑɗɚɎɑɖ; 

50,5%), ɝɞɌɜɤɑ 60 ɗɑɞ ɍɧɗɔ 43 ɣɑɗɚɎɑɖɌ (19,4%). 

ȮɚɓɜɌɝɞ ɛɌɢɔɑəɞɚɎ ɝ ɀȼɅȲ ɍɧɗ ɚɞ 18 ɐɚ 88 ɗɑɞ 

(ɝɜɑɐəɔɕ ɎɚɓɜɌɝɞ ð 49,2Ñ13,2 ɗɑɞ), ɝɞɌɜɤɑ 60 ɗɑɞ 

ɍɧɗɔ 30 ɣɑɗɚɎɑɖ (22,1%). ȮɚɓɜɌɝɞ ɛɌɢɔɑəɞɚɎ ɝ 

ɀȬɅȲ ɍɧɗ ɚɞ 18 ɐɚ 78 ɗɑɞ (ɝɜɑɐəɔɕ ɎɚɓɜɌɝɞ ð 

45,9Ñ11,4 ɗɑɞ), ɝɞɌɜɤɑ 60 ɗɑɞ ɍɧɗɔ 11 ɣɑɗɚɎɑɖ 

(12,8%). Ȯ ɚɍɑɔɡ ɏɜɟɛɛɌɡ ɝɜɑɐɔ ɍɚɗɨəɧɡ ɚɞɘɑɣɌ-

ɗɚɝɨ ɞɌɖɒɑ ɛɜɑɚɍɗɌɐɌəɔɑ ɗɔɢ ɒɑəɝɖɚɏɚ ɛɚɗɌ: 

ɀȬɅȲ  ð 77 (89,5%), ɀȼɅȲ ð (80,9%). ɀɚɗɗɔɖɟ-

ɗɫɜəɧɑ əɑɚɛɗɌɓɘɧ ɣɌɥɑ Ɏɝɑɏɚ ɗɚɖɌɗɔɓɚɎɌɗɔɝɨ Ɏ 

əɔɒəɔɡ ɛɚɗɪɝɌɡ ɐɚɗɑɕ ɅȲ (38,7%), ɜɑɒɑ Ɏɝɑɏɚ 

ð Ɏ ɛɑɜɑɤɑɕɖɑ (5,7%). Ⱥəɔ ɍɧɗɔ ɎɧɫɎɗɑəɧ Ɏ 

ɛɜɌɎɚɕ ɐɚɗɑ ɅȲ ɟ 46 (53,5%) ɣɑɗɚɎɑɖ, Ɏ ɗɑɎɚɕ 

ɐɚɗɑ ð ɟ 35 (40,7%), Ɏ ɛɑɜɑɤɑɕɖɑ ð ɟ 5 (5,7%).  

Ȯɝɑɘ ɛɌɢɔɑəɞɌɘ əɌ ɩɞɌɛɑ ɌɘɍɟɗɌɞɚɜəɚɏɚ 

ɚɍɝɗɑɐɚɎɌəɔɫ ɍɧɗɚ Ɏɧɛɚɗəɑəɚ ɘɟɗɨɞɔɛɌɜɌɘɑɞ-

ɜɔɣɑɝɖɚɑ ȿȳȴ ɚɜɏɌəɚɎ ɤɑɔ (ɅȲ) əɌ ɟɗɨɞɜɌɓɎɟ-

ɖɚɎɧɡ ɌɛɛɌɜɌɞɌɡ Aplio XG (Toshiba, ɋɛɚəɔɫ) ɔ 

SonoScape ɝ ɤɔɜɚɖɚɛɚɗɚɝəɧɘ ɗɔəɑɕəɧɘ ɐɌɞ-

ɣɔɖɚɘ ɝɖɌəɔɜɚɎɌəɔɫ ɝ ɐɔɌɛɌɓɚəɚɘ ɣɌɝɞɚɞ 7-14 

ȸȯɢ. ȴɝɝɗɑɐɚɎɌəɔɑ ɎɖɗɪɣɌɗɚ Ɏ ɝɑɍɫ ɝɑɜɚɤɖɌɗɨ-

əɧɕ ɜɑɒɔɘ ɔ ɢɎɑɞɚɎɚɑ ɐɚɛɛɗɑɜɚɎɝɖɚɑ ɖɌɜɞɔɜɚ-

ɎɌəɔɑ (ɂȰȶ). ȮɧɫɎɗɑəəɧɑ ɛɜɔ Ɏɧɛɚɗəɑəɔɔ Ȯ-

ɜɑɒɔɘɌ ɟɗɨɞɜɌɓɎɟɖɚɎɧɑ ɛɜɔɓəɌɖɔ Ɏəɚɝɔɗɔɝɨ Ɏ 

ɛɜɚɞɚɖɚɗ ȿȳȴ ɚɜɏɌəɚɎ ɤɑɔ. 

Ȼɚɝɖɚɗɨɖɟ əɌɔɍɚɗɑɑ ɎɌɒəɚɑ ɓəɌɣɑəɔɑ ɔɘɑ-

ɗɌ ɚɢɑəɖɌ ɓəɌɣɔɘɚɝɞɔ ɔ ɎɌɗɔɐəɚɝɞɔ ɚɞɐɑɗɨəɧɡ 

ɛɌɜɌɘɑɞɜɚɎ, Ɏ ɛɑɜɎɟɪ ɚɣɑɜɑɐɨ ɞɑɡ, ɖɚɞɚɜɧɑ ɔɝ-

ɛɚɗɨɓɟɪɞɝɫ ɝɔɝɞɑɘɌɘɔ, Ɍɖɢɑəɞ ɐɑɗɌɗɝɫ əɌ ɚɍɫ-

ɓɌɞɑɗɨəɚɕ ɔ ɖɚəɖɜɑɞəɚɕ ɚɢɑəɖɑ ɛɜɔɓəɌɖɚɎ, ɔɝ-

ɛɚɗɨɓɟɑɘɧɡ ɝɔɝɞɑɘɌɘɔ ɝɞɜɌɞɔɠɔɖɌɢɔɔ ɜɔɝɖɌ 

ȼɅȲ. Ȼɚɝɖɚɗɨɖɟ ɐɗɫ ɘəɚɏɚɘɑɜəɚɏɚ ɝɞɌɞɔɝɞɔɣɑ-

ɝɖɚɏɚ ɌəɌɗɔɓɌ ɛɜɌɎɚɘɚɣɑə ɛɜɔəɢɔɛ çɍɚɗɨɤɑ 

ɟɣɞɬəəɧɡ ɛɜɔɓəɌɖɚɎ ð ɍɚɗɨɤɑ ɔəɠɚɜɘɌɢɔɔè, 

ɍɧɗɔ ɚɞɚɍɜɌəɧ 15 ɟɗɨɞɜɌɓɎɟɖɚɎɧɡ ɛɜɔɓəɌɖɚɎ. 

Ȼɑɜɑɣɑəɨ ɛɜɔɓəɌɖɚɎ, ɖɚɞɚɜɧɑ ɚɍɫɓɌɞɑɗɨəɚ 

ɐɚɗɒəɧ ɍɧɗɔ ɍɧɞɨ Ɏəɑɝɑəɧ Ɏ ɛɜɚɞɚɖɚɗ, ɍɧɗ 

ɝɠɚɜɘɔɜɚɎɌə əɌ ɚɝəɚɎɌəɔɔ ɌəɌɗɔɓɌ ɔɓɟɣɌɑɘɧɡ 

ɝɔɝɞɑɘ [19, 20 ]. Ȱɗɫ ɝɔɝɞɑɘɌɞɔɓɌɢɔɔ ɔ ɟɐɚɍɝɞɎɌ 

ɘɌɞɑɘɌɞɔɣɑɝɖɚɏɚ ɌəɌɗɔɓɌ Ɏɝɑ ɐɌəəɧɑ ɛɜɚɞɚɖɚ-

ɗɚɎ ɍɧɗɔ Ɏəɑɝɑəɧ Ɏ ɚɜɔɏɔəɌɗɨəɟɪ ɍɌɓɟ ɐɌəəɧɡ 

(ɝɎɔɐɑɞɑɗɨɝɞɎɚ ɚ ɏɚɝɟɐɌɜɝɞɎɑəəɚɕ ɜɑɏɔɝɞɜɌɢɔɔ 

ɍɌɓɧ ɐɌəəɧɡ ʈ 2018621306 ɚɞ 16.08.2018 ɏ.). 

ȹɌ ɚɝəɚɎɌəɔɔ ɎɧɫɎɗɑəəɧɡ ɛɜɔɓəɌɖɚɎ ɛɜɚɎɚɐɔ-

ɗɌɝɨ ɚɢɑəɖɌ ɟɓɗɚɎ ɅȲ ɛɚ ɝɔɝɞɑɘɌɘ EU-TIRADS 

(European Thyroid Imaging and Reporting Data 

System) ɔ TLA_RU (Thyroid Lineal 

Analisis_Russia). ȺɞɎɑɞ ɛɚ ɝɔɝɞɑɘɑ EU-TIRADS 

ɐɌɎɌɗɝɫ ɎɜɌɣɚɘ ȿȳȴ əɌ ɚɝəɚɎɌəɔɔ ɝɟɍɦɑɖɞɔɎ-

əɚɕ ɚɢɑəɖɔ ɝ ɟɣɑɞɚɘ ɖɜɔɞɑɜɔɑɎ, ɜɌɓɜɌɍɚɞɌəəɧɡ 

ɌɎɞɚɜɌɘɔ ɝɔɝɞɑɘɧ [20]. Ȼɚ ɘəɑəɔɪ ɜɚɝɝɔɕɝɖɔɡ 

ɝɛɑɢɔɌɗɔɝɞɚɎ EU-TIRADS ɫɎɗɫɑɞɝɫ ɝɌɘɚɕ ɩɠ 

ȿ 
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ɠɑɖɞɔɎəɚɕ ɝɔɝɞɑɘɚɕ ɚɢɑəɖɔ ɟɗɨɞɜɌɓɎɟɖɚɎɧɡ 

ɔɓɚɍɜɌɒɑəɔɕ ɅȲ [21]. ȺɞɎɑɞ ɛɚ ɝɔɝɞɑɘɑ 

TLA_RU, ɟɣɔɞɧɎɌɪɥɑɕ ɎɚɗɌɞɔɗɨəɚɝɞɨ ɛɜɔɓəɌ-

ɖɚɎ (ɛɌɞɑəɞ əɌ ɔɓɚɍɜɑɞɑəɔɑ ʈ 2706948 ɚɞ 

21.11.2019 ɏ.) ɍɧɗ Ɏɚɓɘɚɒɑə ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ 

ɛɜɚɏɜɌɘɘɧ ɉȮȸ (ɝɎɔɐɑɞɑɗɨɝɞɎɚ ɚ ɏɚɝɜɑɏɔɝɞɜɌ-

ɢɔɔ ʈ 2018663885 ɚɞ 06.11.2018 ɏ.). Ȱɗɫ ɚɢɑə-

ɖɔ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɕ ɢɑəəɚɝɞɔ ɛɜɔɓəɌɖɚɎ, ɡɌ-

ɜɌɖɞɑɜəɧɡ ɐɗɫ ɠɚɗɗɔɖɟɗɫɜəɧɡ əɑɚɛɗɌɓɘ ɅȲ, 

ɐɌəəɧɑ ɚɍɝɗɑɐɚɎɌəɔɫ Ɏəɚɝɔɗɔɝɨ Ɏ ɍɌɓɟ ɐɌəəɧɡ. 

ȾɌɖɒɑ Ɏɝɑɘ ɛɌɢɔɑəɞɌɘ ɍɧɗɌ ɎɧɛɚɗəɑəɌ ɞɚəɖɚ-

ɔɏɚɗɨəɌɫ ɌɝɛɔɜɌɢɔɚəəɌɫ ɍɔɚɛɝɔɫ (ȾȬȻȭ) ɛɚɐ 

ɖɚəɞɜɚɗɑɘ ȿȳȴ ɝ ɛɚɝɗɑɐɟɪɥɑɕ ɘɔɖɜɚɝɖɚɛɔɑɕ ɔ 

ɏɜɌɐɌɢɔɑɕ ɢɔɞɚɗɚɏɔɣɑɝɖɚɕ ɖɌɜɞɔəɧ ɛɚ ɝɔɝɞɑɘɑ 

TBSRTC (The Bethesda System for Reporting 

Thyroid Cytopathology). ȰɌəəɧɑ ɔɝɝɗɑɐɚɎɌəɔɕ 

(ȿȳȴ ɔ ɢɔɞɚɗɚɏɔɣɑɝɖɚɏɚ) ɝɚɛɚɝɞɌɎɗɫɗɔɝɨ ɝ ɛɜɚ-

ɞɚɖɚɗɌɘɔ ɛɌɞɚɘɚɜɠɚɗɚɏɔɣɑɝɖɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ.  

ȶɚɗɔɣɑɝɞɎɑəəɧɑ ɐɌəəɧɑ, ɛɚɐɣɔəɫɪɥɔɑɝɫ 

ɓɌɖɚəɟ  əɚɜɘɌɗɨəɚɏɚ ɜɌɝɛɜɑɐɑɗɑəɔɫ, ɍɧɗɔ ɚɞɚɍ-

ɜɌɒɑəɧ Ɏ Ɏɔɐɑ ɝɜɑɐəɑɏɚ ɓəɌɣɑəɔɫ ɔ ɝɞɌəɐɌɜɞ-

əɚɏɚ ɚɞɖɗɚəɑəɔɫ (ȸÑȒ). ȼɌɓɗɔɣɔɫ ɘɑɒɐɟ əɑɓɌɎɔ-

ɝɔɘɧɘɔ ɎɧɍɚɜɖɌɘɔ ɚɛɜɑɐɑɗɫɗɔ ɝ ɛɚɘɚɥɨɪ  U-

ɖɜɔɞɑɜɔɫ ȸɌəəɌ-ȿɔɞəɔ. ȽɞɌɞɔɝɞɔɣɑɝɖɟɪ ɐɚɝɞɚ-

Ɏɑɜəɚɝɞɨ ɚɢɑəɔɎɌɗɔ ɝ ɛɚɘɚɥɨɪ ɖɜɔɞɑɜɔɫ 

ȽɞɦɪɐɑəɞɌ. Ȱɗɫ ɖɌɣɑɝɞɎɑəəɧɡ ɛɚɖɌɓɌɞɑɗɑɕ 

ɛɜɔɘɑəɫɗɔ əɑɛɌɜɌɘɑɞɜɔɣɑɝɖɔɕ ɛɚɖɌɓɌɞɑɗɨ Ȗ2. 

Ȼɜɔ ɚɢɑəɖɑ ɓəɌɣɔɘɚɝɞɔ ɟɗɨɞɜɌɓɎɟɖɚɎɧɡ ɛɜɔ-

ɓəɌɖɚɎ əɑɚɛɗɌɓɘ ɅȲ ɔɝɛɚɗɨɓɚɎɌɗɔ ɐɔɝɖɜɔɘɔ-

əɌəɞəɧɕ ɌəɌɗɔɓ (ɚɐəɚɘɑɜəɧɑ ɜɌɝɥɑɛɗɑəɔɫ), 

ɚɐəɚɝɞɚɜɚəəɔɕ ɐɔɝɛɑɜɝɔɚəəɧɕ ɌəɌɗɔɓ (ANOVA), 

ɘəɚɒɑɝɞɎɑəəɚɑ ɝɜɌɎəɑəɔɑ (Multiple 

Comparisons), ɘɑɞɚɐ ɐɑɜɑɎɨɑɎ ɜɑɤɑəɔɕ.  Ȼɜɚ-

ɏəɚɝɞɔɣɑɝɖɔɕ ɛɚɞɑəɢɔɌɗ ɝɔɝɞɑɘ ɝɞɜɌɞɔɠɔɖɌɢɔɔ 

ɜɔɝɖɌ ɛɜɔ ɐɔɌɏəɚɝɞɔɖɑ ɠɚɗɗɔɖɟɗɫɜəɧɡ 

əɑɚɛɗɌɓɘ ɅȲ ɚɢɑəɔɎɌɗɔ əɌ ɚɝəɚɎɌəɔɔ ROC-

ɌəɌɗɔɓɌ ɝ ɚɛɜɑɐɑɗɑəɔɑɘ ɛɗɚɥɌɐɔ ɛɚɐ ɖɜɔɎɚɕ 

(AUC), ɔəɐɑɖɝɌ ɊɐɑəɌ, ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɔ, ɝɛɑ-

ɢɔɠɔɣəɚɝɞɔ ɔ ɐɜɟɏɔɡ ɛɌɜɌɘɑɞɜɚɎ. ȸɌɞɑɘɌɞɔɣɑ-

ɝɖɌɫ ɚɍɜɌɍɚɞɖɌ ɔ ɌəɌɗɔɓ ɘɌɞɑɜɔɌɗɚɎ ɔɝɝɗɑɐɚɎɌ-

əɔɫ ɚɝɟɥɑɝɞɎɗɫɗɌɝɨ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɛɜɚ-

ɏɜɌɘɘəɧɡ ɛɌɖɑɞɚɎ StatSoft STATISTICA 10.0 ɔ 

Microsoft Office Excel 2016.  

ȼɑɓɟɗɨɞɌɞɧ ɔ ɚɍɝɟɒɐɑəɔɑ. 

ȴɝɡɚɐɫ ɔɓ ɛɚɝɞɌɎɗɑəəɚɕ ɢɑɗɔ, Ɏɧɛɚɗəɑəɚ 

ɜɑɞɜɚɝɛɑɖɞɔɎəɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ. ȶɜɔɞɑɜɔɑɘ ɚɞ-

ɍɚɜɌ Ɏ ɔɝɝɗɑɐɚɎɌəɔɑ ɍɧɗɌ ɘɚɜɠɚɗɚɏɔɣɑɝɖɌɫ Ɏɑ-

ɜɔɠɔɖɌɢɔɫ ɠɚɗɗɔɖɟɗɫɜəɧɡ əɑɚɛɗɌɓɘ (ɀȬɅȲ ɔ 

ɀȼɅȲ) ɛɜɔ ɔɝɝɗɑɐɚɎɌəɔɔ ɚɛɑɜɌɢɔɚəəɧɡ ɛɜɑ-

ɛɌɜɌɞɚɎ. ȶɜɔɞɑɜɔɫɘɔ ɔɝɖɗɪɣɑəɔɫ ɍɧɗɔ: əɑɖɌ-

ɣɑɝɞɎɑəəɚɑ ɚɠɚɜɘɗɑəɔɑ ɛɜɚɞɚɖɚɗɌ ȿȳȴ (ɍɑɓ 

ɟɣɑɞɌ Ɏɝɑɡ ɔɓɟɣɌɑɘɧɡ ɛɜɔɓəɌɖɚɎ), ɜɌɝɡɚɒɐɑəɔɫ 

Ɏ ɗɚɖɌɗɔɓɌɢɔɔ ɚɛɟɡɚɗɑɕ ɛɚ ɐɌəəɧɘ ȿȳȴ ɔ ɚɛɑ-

ɜɌɢɔɔ, ɝɗɟɣɌɔ ɝɚɘəɔɞɑɗɨəɧɡ ɘɚɜɠɚɗɚɏɔɣɑɝɖɔɡ 

ɓɌɖɗɪɣɑəɔɕ. ȭɧɗɔ ɚɞɚɍɜɌəɧ 222 ɖɗɔəɔɣɑɝɖɔɡ 

ɝɗɟɣɌɫ. ȯɜɟɛɛɧ ɛɌɢɔɑəɞɚɎ (86 ɛɌɢɔɑəɞɚɎ ɝ 

ɀȬɅȲ ɔ 136 ɛɌɢɔɑəɞɚɎ ɝ ɀȼɅȲ) əɑɐɚɝɞɚɎɑɜəɚ 

ɚɞɗɔɣɌɗɔɝɨ ɛɚ ɛɚɗɟ (p=,0537) ɔ ɎɚɓɜɌɝɞɟ 

(p=,0954). Ȯɝɑɘ ɛɌɢɔɑəɞɌɘ ɐɚ ɚɛɑɜɌɢɔɔ ɍɧɗɚ 

Ɏɧɛɚɗəɑəɚ ȿȳȴ ɚɜɏɌəɚɎ ɤɑɔ. Ȯ ɛɜɚɞɚɖɚɗɌɡ ȿȳȴ 

ɚɝɚɍɚɑ ɎəɔɘɌəɔɑ ɚɍɜɌɥɌɗɔ əɌ ɚɛɔɝɌəɔɑ ɚɞ-

ɐɑɗɨəɧɡ ɛɜɔɓəɌɖɚɎ, Ɏ ɛɑɜɎɟɪ ɚɣɑɜɑɐɨ ɞɑɡ, ɖɚ-

ɞɚɜɧɑ ɔɝɛɚɗɨɓɟɪɞ ɔɓɟɣɌɑɘɧɑ Ɏ ɔɝɝɗɑɐɚɎɌəɔɔ 

ɝɔɝɞɑɘɧ EU-TIRADS ɔ TLA_RU: ɜɚɎəɚɝɞɨ ɏɜɌ-

əɔɢ, ɣɑɞɖɚɝɞɨ ɖɚəɞɟɜɚɎ, ɩɡɚɏɑəəɚɝɞɨ, ɠɚɜɘɌ 

(ɚɜɔɑəɞɌɢɔɫ), ɩɡɚɝɞɜɟɖɞɟɜɌ, ɝɞɜɚɑəɔɑ, əɌɗɔɣɔɑ 

ɘɌɖɜɚ- ɔ ɘɔɖɜɚɖɌɗɨɢɔəɌɞɚɎ, ɛɜɔɓəɌɖ çɎɧɝɚɞɌ > 

ɤɔɜɔəɧè, əɌɗɔɣɔɑ ɚɍɚɐɖɌ Halo, ɎɌɝɖɟɗɫɜɔɓɌɢɔɫ 

ɟɓɗɌ, ɜɑɏɔɚəɌɗɨəɚɕ ɗɔɘɠɌɐɑəɚɛɌɞɔɫ, ɛɜɔɓəɌɖɔ 

Ɏəɑɞɔɜɑɚɔɐəɚɏɚ ɜɌɝɛɜɚɝɞɜɌəɑəɔɫ. ȴɝɝɗɑɐɚɎɌ-

əɔɑ ɛɚɖɌɓɌɗɚ, ɣɞɚ Ɏ Ȯ-ɜɑɒɔɘɑ ɔɓɚɍɜɌɒɑəɔɫ 

əɑɚɛɗɌɓɘɧ ɅȲ ɛɗɚɡɚ ɛɚɐɐɌɪɞɝɫ ɤɌɍɗɚəəɧɘ 

ɚɢɑəɖɌɘ. 

Ȼɜɔ ɜɑɞɜɚɝɛɑɖɞɔɎəɚɕ ɚɢɑəɖɑ ɔɓɚɍɜɌɒɑ-

əɔɕ ɀȬɅȲ ɍɧɗɚ ɟɝɞɌəɚɎɗɑəɚ, ɣɞɚ Ɏɚ Ɏɝɑɡ ɚɛɔ-

ɝɌəɔɫɡ ɚɞɘɑɣɑəɧ ɜɚɎəɧɑ ɏɜɌəɔɢɧ, əɌɗɔɣɔɑ ɡɌ-

ɜɌɖɞɑɜəɚɏɚ ɏɔɛɚɩɡɚɏɑəəɚɏɚ ɚɍɚɐɖɌ, ɛɌɜɌɘɑɞɜ 

çɎɧɝɚɞɌ > ɤɔɜɔəɧè ɍɧɗ ɚɞɜɔɢɌɞɑɗɨəɧɘ, ɚɞɝɟɞ-

ɝɞɎɚɎɌɗɔ ɛɑɜɔɠɑɜɔɣɑɝɖɚɑ ɚɍɧɓɎɑɝɞɎɗɑəɔɑ ɔ 

Ɏəɑɞɔɜɑɚɔɐəɚɑ ɜɌɝɛɜɚɝɞɜɌəɑəɔɑ. Ȯ 68,6% ɝɗɟ-

ɣɌɑɎ ɀȬɅȲ ɍɧɗɔ ɏɔɛɚɩɡɚɏɑəəɧɘɔ, Ɏ 25,5% ð 

ɔɓɚɩɡɚɏɑəəɧɘɔ. Ⱥəɔ ɔɘɑɗɔ ɣɑɞɖɔɑ ɖɚəɞɟɜɧ ð Ɏ 

98,8%, əɑɚɐəɚɜɚɐəɟɪ ɩɡɚɝɞɜɟɖɞɟɜɟ ð Ɏ 61,6%, 

ɝɚɗɔɐəɚɑ  ɝ ɞɜɚɑəɔɑ ð  Ɏ  80,2%,  ɘɌɖɜɚɖɌɗɨɢɔəɌ 

 

ȼɔɝ. 1 (Fig. 1) 

ȼɔɝ. 1.  ȿȳȴ ɥɔɞɚɎɔɐəɚɕ ɒɑɗɑɓɧ, Ȯ-ɜɑɒɔɘ (ɛɚ-

ɛɑɜɑɣəɚɑ ɝɖɌəɔɜɚɎɌəɔɑ). 

ɀɚɗɗɔɖɟɗɫɜəɌɫ ɚɛɟɡɚɗɨ (ɌɐɑəɚɘɌ) ɥɔɞɚɎɔɐəɚɕ ɒɑ-

ɗɑɓɧ. ȯɔɛɚɩɡɚɏɑəəɚɑ ɚɍɜɌɓɚɎɌəɔɑ, ɚɐəɚɜɚɐəɚɑ, ɝɚ-

ɗɔɐəɚɑ, ɝ ɣɑɞɖɔɘɔ ɜɚɎəɧɘɔ ɖɚəɞɟɜɌɘɔ, ɚɎɌɗɨəɚɕ 

ɠɚɜɘɧ, çɎɧɝɚɞɌ < ɤɔɜɔəɧè, ɍɑɓ ɘɔɖɜɚ- ɔ ɘɌɖɜɚ-

ɖɌɗɨɢɔəɌɞɚɎ, ɍɑɓ ɚɍɧɓɎɑɝɞɎɗɑəɔɫ ɔ Ɏəɑɞɔɜɑɚɔɐəɚɏɚ 

ɜɌɝɛɜɚɝɞɜɌəɑəɔɫ . 

Fig. 1. US, thyroid gland, B -mode (transverse 

scanning).  

Follicular tumor (ade noma) of the thyroid gland. H y-

poechoic formation, homogeneous, solid, with clear 

even contours, oval shape, "height <width", without 

micro - and macrocalcifications, without calcification 

and extrathyroid spread . 
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ɞɧ ð Ɏ 48,8%, ɘɔɖɜɚɖɌɗɨɢɔəɌɞɧ ð Ɏ 12,8%, ɟɘɑ-

ɜɑəəɧɕ ɖɜɚɎɚɞɚɖ (ɛɑɜɔɠɑɜɔɣɑɝɖɔɕ ð Ɏ 48,8%, 

ɝɘɑɤɌəəɧɕ ð Ɏ 43,0%. ȼɑɏɔɚəɌɗɨəɌɫ ɗɔɘɠɌɐɑ-

əɚɛɌɞɔɫ ɟɝɞɌəɚɎɗɑəɌ Ɏ 23,3% ɝɗɟɣɌɑɎ, ɝɛɑɢɔ-

ɠɔɣɑɝɖɔɑ ɔɓɘɑəɑəɔɫ Ɏ ɗɔɘɠɚɟɓɗɌɡ ɚɞɝɟɞɝɞɎɚ-

ɎɌɗɔ (ɜɔɝ.1).  

ȽɚɏɗɌɝəɚ ɝɔɝɞɑɘɑ ɚɢɑəɖɔ ɟɗɨɞɜɌɓɎɟɖɚɎɧɡ 

ɔɓɚɍɜɌɒɑəɔɕ ɟɓɗɚɎ ɅȲ 21 ɝɗɟɣɌɕ (24,4%) 

ɀȬɅȲ ɝɛɑɢɔɌɗɔɝɞɧ ɚɞəɑɝɗɔ ɖ EU-TIRADS2, 4 

(4,7%) ð ɖ EU-TIRADS3,  50 (58,1%) ð ɖ EU-

TIRADS4Ɍ, 11 (12,8%) ð ɖ EU-TIRADS4b. ȽɚɏɗɌɝ-

əɚ ɝɔɝɞɑɘɑ EU-TIRADS Ɏ 25 ɝɗɟɣɌɑɎ (24,4%) 

əɟɒɐɌɗɔɝɨ ɗɔɤɨ Ɏ əɌɍɗɪɐɑəɔɫ ɍɑɓ Ɏɧɛɚɗəɑəɔɫ 

ȾȬȻȭ. Ȼɚ ɝɔɝɞɑɘɑ TLA_RU ɖɚɘɛɨɪɞɑɜ ɚɞəɑɝ 15 

ɝɗɟɣɌɑɎ (17,4%) ɀȬɅȲ ɖ TLA_RU1 (ɎɧɝɚɖɌɫ Ɏɑ-

ɜɚɫɞəɚɝɞɨ ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɚɏɚ ɛɜɚɢɑɝɝɌ), Ɍ 71 

(82,6%) ð ɖ TLA_RU2 (Ɏɧɝɚɖɔɕ ɜɔɝɖ ɚɛɟɡɚɗɔ) 

(ɜɔɝ. 2). ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɛɚ ȿȳ-ɛɜɔɓəɌɖɌɘ ɔɓɚɍ-

ɜɌɒɑəɔɫ ɀȬɅȲ Ɏ ɍɚɗɨɤɔəɝɞɎɑ ɝɗɟɣɌɑɎ çɝɚɚɞ-

ɎɑɞɝɞɎɚɎɌɗɔè ɚɛɟɡɚɗɫɘ ɔ əɟɒɐɌɗɔɝɨ Ɏ ɢɔɞɚɗɚɏɔ-

ɣɑɝɖɚɘ ɛɚɐɞɎɑɜɒɐɑəɔɔ. ȾȬȻȭ ɍɧɗɌ ɎɧɛɚɗəɑəɌ 

Ɏɝɑɘ ɍɚɗɨəɧɘ, Ɏ ɞɚɘ ɣɔɝɗɑ ɛɌɢɔɑəɞɌɘ ɝ EU-

TIRADS2 -3 ɔ TLA_RU1 (ɍɚɗɨɤɔɑ ɜɌɓɘɑɜɧ ɟɓɗɚɎ). 

Ȼɚ ɐɌəəɧɘ ɢɔɞɚɗɚɏɔɣɑɝɖɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ 

ɟɝɞɌəɚɎɗɑəɚ əɌɗɔɣɔɑ  TBSRTC2 Ɏ 14 ɝɗɟɣɌɫɡ 

(16,3%), TBSRTC3 ð Ɏ 3 (3,5%), TBSRTC4 ð Ɏ 62 

(72,1%), TBSRTC5 -6 ð Ɏ 7 (8,1%). ȾɌɖɔɘ ɚɍɜɌɓɚɘ, 

ɜɑɓɟɗɨɞɌɞɧ ɢɔɞɚɗɚɏɔɣɑɝɖɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɚɖɌ-

ɓɌɗɔɝɨ əɌɔɍɚɗɑɑ ɍɗɔɓɖɔ ɖ ɓɌɖɗɪɣɑəɔɫɘ TLA_RU, 

ɚɝəɚɎɌəəɧɘ əɌ ɉȮȸ ɚɢɑəɖɑ ɝɞɑɛɑəɔ ɎɌɗɔɐəɚ-

ɝɞɔ ɔ ɜɌəɒɔɜɚɎɌəɔɔ ɛɜɔɓəɌɖɚɎ.   

ȺɢɑəɖɌ ɔɓɚɍɜɌɒɑəɔɕ ɀȼɅȲ (ɜɔɝ. 3) ɛɚɖɌ-

ɓɌɗɌ, ɣɞɚ ɟɗɨɞɜɌɓɎɟɖɚɎɧɑ ɛɜɔɓəɌɖɔ ɔɘɑɗɔ ɔəɟɪ 

ɎɧɜɌɒɑəəɚɝɞɨ. Ȯ ɣɌɝɞəɚɝɞɔ, Ɏ 73,5% ɝɗɟɣɌɑɎ 

ɔɓɚɍɜɌɒɑəɔɫ ɀȼɅȲ ɍɧɗɔ ɏɔɛɚɩɡɚɏɑəəɧɘɔ, Ɏ 

69,1% ɔɘɑɗɔ əɑɜɚɎəɧɑ ɏɜɌəɔɢɧ, Ɏ 69,9% ð əɑ-

ɣɑɞɖɔɑ ɖɚəɞɟɜɧ, Ɏ 92,6% ð əɑɚɐəɚɜɚɐəɟɪ 

ɩɡɚɝɞɜɟɖɞɟɜɟ, Ɏ 86,8% ð ɝɚɗɔɐəɚɑ ɝɞɜɚɑəɔɑ. 

ȯɔɛɚɩɡɚɏɑəəɧɕ ɚɍɚɐɚɖ ɜɑɏɔɝɞɜɔɜɚɎɌɗɝɫ 

ɗɔɤɨ Ɏ 35,3% ɝɗɟɣɌɑɎ, ɛɑɜɔɠɑɜɔɣɑɝɖɚɑ ɚɍɧɓ-

ɎɑɝɞɎɗɑəɔɑ ð Ɏ 10,3%, ɘɌɖɜɚɖɌɗɨɢɔəɌɞɧ ð Ɏ 

6,6%. Ȭ ɛɜɔɓəɌɖɔ çɎɧɝɚɞɌ  >  ɤɔɜɔəɧè (Ɏ 

60,3%), ɘɔɖɜɚɖɌɗɨɢɔəɌɞɧ (73,5%), Ɏəɑɞɔɜɑɚɔɐ-

əɚɑ ɜɌɝɛɜɚɝɞɜɌəɑəɔɑ (16,2%) ɟ ɛɌɢɔɑəɞɚɎ ɝ 

ɀȼɅȲ ɍɧɗɔ ɎɧɫɎɗɑəɧ Ɏ ɍɚɗɨɤɑɘ ɣɔɝɗɑ əɌɍɗɪ-

ɐɑəɔɕ, ɣɑɘ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɀȬɅȲ. ȾɌɖɒɑ ɣɌɥɑ 

ɎɧɫɎɗɫɗɔɝɨ ɔɓɘɑəɑəɔɫ Ɏ ɗɔɘɠɌɞɔɣɑɝɖɔɡ ɟɓɗɌɡ 

(30,1%), ɛɜɔɣɑɘ Ɏ ɞɜɑɞɔ ɝɗɟɣɌɑɎ ɔɓɘɑəɑəɔɫ əɚ-

ɝɔɗɔ ɝɛɑɢɔɠɔɣɑɝɖɔɕ ɡɌɜɌɖɞɑɜ. Ȱɜɟɏɔɑ ɡɌɜɌɖɞɑ-

ɜɔɝɞɔɖɔ ɔɘɑɗ ɖɜɚɎɚɞɚɖ Ɏ ɚɛɟɡɚɗɔ, Ɏ 30,9% ɚə 

ɍɧɗ ɎɧɜɌɒɑəəɧɘ  ɛɑɜɔɠɑɜɔɣɑɝɖɔɘ, Ɍ Ɏ 64,0% 

ɎɧɜɌɒɑəəɧɘ ɝɘɑɤɌəəɧɘ. 

Ȼɜɔ ɚɢɑəɖɑ ɟɗɨɞɜɌɓɎɟɖɚɎɧɡ ɔɓɚɍɜɌɒɑəɔɕ 

ɀȼɅȲ 4 ɝɗɟɣɌɫ (2,9%) ɍɧɗɔ ɜɌɝɢɑəɑəɧ ɝɛɑɢɔɌ-

ɗɔɝɞɌɘɔ ɖɌɖ EU-TIRADS3, 9 (6,6%) ð ɖ EU-

TIRADS4Ɍ, 40 (29,4%) ð ɖ EU-TIRADS4b, 83 

(61,0%) ð EU-TIRADS5. Ȼɚ ɝɔɝɞɑɘɑ TLA_RU Ɏɝɑ 

ɝɗɟɣɌɔ ɀȼɅȲ ɍɧɗɔ ɚɞəɑɝɑəɧ ɖ TLA_RU2 (ɜɔɝ. 

4). 

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɛɌɞɞɑɜəɧ ɀȼɅȲ ɛɜɌɖɞɔ-

ɣɑɝɖɔ Ɏɚ Ɏɝɑɡ ɝɗɟɣɌɫɡ ɜɌɝɢɑəɔɎɌɗɔɝɨ ɝɔɝɞɑɘɌ-

ɘɔ ɝɞɜɌɞɔɠɔɖɌɢɔɔ ɜɔɝɖɌ ȼɅȲ, ɖɌɖ ɛɚɐɚɓɜɔ-

ɞɑɗɨəɧɑ əɌ ɚɛɟɡɚɗɨ, Ɏ ɝɎɫɓɔ ɝ ɣɑɘ, Ɏɚ Ɏɝɑɡ ɝɗɟ-

ɣɌɫɡ ɍɧɗɌ ɜɑɖɚɘɑəɐɚɎɌəɌ ȾȬȻȭ. Ȼɚ ɐɌəəɧɘ 

ɘɚɜɠɚɗɚɏɔɣɑɝɖɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɟ 13 ɛɌɢɔɑəɞɚɎ 

(9,6%) ɛɚɗɟɣɑəɚ ɓɌɖɗɪɣɑəɔɑ TBSRTC2, ɟ 13 

(9,6%) ð TBSRTC3, ɟ 43 (31,6%) ð TBSRTC4, ɟ 67 

(49,2%) ð TBSRTC5 -6. ȾɌɖɔɘ ɚɍɜɌɓɚɘ,  ɣɔɝɗɚ ɛɌ- 

  

ȼɔɝ. 2 (Fig. 2) 

ȼɔɝ. 2.   ȿȳȴ ɥɔɞɚɎɔɐəɚɕ ɒɑɗɑɓɧ, Ȯ-ɜɑɒɔɘ (ɛɚɛɑɜɑɣəɚɑ ɔ ɛɜɚɐɚɗɨəɚɑ ɝɖɌəɔɜɚɎɌəɔɑ).  

ɀɚɗɗɔɖɟɗɫɜəɌɫ ɚɛɟɡɚɗɨ (ɌɐɑəɚɘɌ) ɥɔɞɚɎɔɐəɚɕ ɒɑɗɑɓɧ. ȯɔɛɚɩɡɚɏɑəəɚɑ əɑɚɐəɚɜɚɐəɚɑ ɚɍɜɌɓɚɎɌəɔɑ, ɝɚɗɔɐəɚɑ, 

ɝ ɣɑɞɖɔɘ, əɑɜɚɎəɧɘ ɖɚəɞɟɜɚɘ, ɚɎɌɗɨəɚɕ ɠɚɜɘɧ, çɎɧɝɚɞɌ < ɤɔɜɔəɧè. EU-TIRADS4Ɍ, TLA_RU2.  

Fig. 2.   US, thyroid gland, B -mode (transverse and longitudinal scanning).  

Follicular tumor (adenoma) of the thyroid gland. Hypoechoic hetero geneous formation, solid, with clear uneven 

contours, oval shape, "height <width". EU -TIRADS4Ɍ, TLA_RU2. 
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ȼɔɝ. 3 (Fig. 3) 

ȼɔɝ. 3.    ȿȳȴ ɥɔɞɚɎɔɐəɚɕ ɒɑɗɑɓɧ, Ȯ-ɜɑɒɔɘ ɔ ɉȰ (ɛɚɛɑɜɑɣəɚɑ ɝɖɌəɔɜɚɎɌəɔɑ). 

ɀɚɗɗɔɖɟɗɫɜəɌɫ ɚɛɟɡɚɗɨ (ɜɌɖ) ɥɔɞɚɎɔɐəɚɕ ɒɑɗɑɓɧ. ȯɔɛɚɩɡɚɏɑəəɚɑ ɚɍɜɌɓɚɎɌəɔɑ, ɚɎɌɗɨəɚɕ ɠɚɜɘɧ ɝ ɜɚɎəɧɘɔ, 

ɣɑɞɖɔɘɔ ɖɚəɞɟɜɌɘɔ, ɝ ɔəɞɑəɝɔɎəɧɘ ɝɘɑɤɌəəɧɘ ɖɜɚɎɚɞɚɖɚɘ, çɎɧɝɚɞɌ > ɤɔɜɔəɧè.  

Fig. 3.    US, thyroid gland, B -mode + ED (transverse scanning).  

Follicular tumor (cancer) of the thyroid gland. Hypoechoic formation, oval in shape with smooth, clear contours, 

with i ntensive mixed blood flow, "height> width".  

  

ȼɔɝ. 4 (Fig. 4) 

ȼɔɝ. 4.    ȿȳȴ ɥɔɞɚɎɔɐəɚɕ ɒɑɗɑɓɧ, Ȯ-ɜɑɒɔɘ ɔ ɂȰȶ (ɛɜɚɐɚɗɨəɚɑ ɝɖɌəɔɜɚɎɌəɔɑ). 

ɀɚɗɗɔɖɟɗɫɜəɌɫ ɚɛɟɡɚɗɨ (ɜɌɖ) ɥɔɞɚɎɔɐəɚɕ ɒɑɗɑɓɧ. ȯɔɛɚɩɡɚɏɑəəɚɑ ɚɍɜɌɓɚɎɌəɔɑ əɑɛɜɌɎɔɗɨəɚɕ ɠɚɜɘɧ ɝ ɜɚɎ-

əɧɘɔ, əɑɣɑɞɖɔɘɔ ɖɚəɞɟɜɌɘɔ, ɝ ɔəɞɑəɝɔɎəɧɘ ɝɘɑɤɌəəɧɘ ɖɜɚɎɚɞɚɖɚɘ, ɝ ɘɔɖɜɚɖɌɗɨɢɔəɌɞɌɘɔ, çɤɔɜɔ-

əɌ=Ɏɧɝɚɞɑè. EU-TIRADS4b, TLA_RU2.  

Fig. 4.   US, thyroid gland, B -mode + CDI (longitudinal scanning).  

Follicular tumor (cancer) of the thyroid gland. Hypoechoic formation of irregular sh ape with smooth, indistinct 

contours, with intensive mixed blood flow, with microcalcifications, "width = height". EU -TIRADS4b, TLA_RU2.  
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ɢɔɑəɞɚɎ Ɏ ɖɌɞɑɏɚɜɔɫɡ TBSRTC, ɖɚɞɚɜɧɑ ɛɚɞɑə-

ɢɔɌɗɨəɚ ɟɖɌɓɧɎɌɗɔ əɌ əɌɗɔɣɔɑ ɚɛɟɡɚɗɔ 

(TBSRTC3 -6) ɝɚɝɞɌɎɔɗɚ 90,4%. Ȯ ɞɚɒɑ Ɏɜɑɘɫ 

ɓəɌɣɔɞɑɗɨəɚɑ ɣɔɝɗɚ ɛɌɢɔɑəɞɚɎ Ɏ ɖɌɞɑɏɚɜɔɫɡ 

TBSRTC3 ɔ TBSRTC4 (əɑ ɛɚɓɎɚɗɫɪɥɔɘ ɐɔɠɠɑ-

ɜɑəɢɔɜɚɎɌɞɨ ɚɛɟɡɚɗɔ) ɏɚɎɚɜɔɗɚ ɚ ɝɗɚɒəɚɝɞɔ ɢɔ-

ɞɚɗɚɏɔɣɑɝɖɚɕ ɚɢɑəɖɔ ɠɚɗɗɔɖɟɗɫɜəɧɡ əɑɚɛɗɌɓɘ 

ɅȲ. ȺɢɑəɖɌ ɛɚɖɌɓɌɗɌ ɡɚɜɚɤɔɑ ɐɔɌɏəɚɝɞɔɣɑ-

ɝɖɔɑ Ɏɚɓɘɚɒəɚɝɞɔ ɚɍɑɔɡ ɝɔɝɞɑɘ ɛɚ ɎɧɫɎɗɑəɔɪ 

ɠɚɗɗɔɖɟɗɫɜəɧɡ əɑɚɛɗɌɓɘ ɔ ɚɍɚɝəɚɎɌəɔɔ ɛɚɖɌ-

ɓɌəɔɕ ɐɗɫ ȾȬȻȭ. Ȯɘɑɝɞɑ ɝ ɞɑɘ, ɔɘɑɪɥɔɑɝɫ ɚɞ-

ɗɔɣɔɫ Ɏ ɚɢɑəɖɌɡ ɛɜɑɐɝɞɌɎɗɫɪɞ əɑɝɚɘəɑəəɧɕ 

ɔəɞɑɜɑɝ ɝ ɛɚɓɔɢɔɔ ɛɚəɔɘɌəɔɫ ɛɜɔɣɔə ɚɞɗɔɣɔɫ 

ɩɠɠɑɖɞɔɎəɚɝɞɔ ɝɔɝɞɑɘ Ɏ ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɕ 

ɐɔɌɏəɚɝɞɔɖɑ ɠɚɗɗɔɖɟɗɫɜəɧɡ ɚɛɟɡɚɗɑɕ ɅȲ. 

Ȱɗɫ  ɝɜɌɎəɔɞɑɗɨəɚɕ  ɚɢɑəɖɔ  ɍɧɗ ɛɜɚɎɑɐɑə  

ɐɔɝɛɑɜɝɔɚəəɧɕ ɌəɌɗɔɓ ɝ Ɏɧɣɗɑəɑəɔɑɘ ȿȳȴ 

ɛɜɔɓəɌɖɚɎ ɔ ɚɢɑəɖɚɕ ɔɡ ɎɌɗɔɐəɚɝɞɔ ɔ ɜɌəɏɌ Ɏ 

ɝɔɝɞɑɘɑ ɚɢɑəɚɖ (ɞɌɍɗ. ʈ1). ȴɝɝɗɑɐɚɎɌəɔɑ ɛɚɖɌ-

ɓɌɗɚ, ɣɞɚ ɐɚɝɞɚɎɑɜəɧɑ ɚɞɗɔɣɔɫ əɚɓɚɗɚɏɔɕ ɝɟɥɑ-

ɝɞɎɟɪɞ ɗɔɤɨ ɛɚ 11 ɛɜɔɓəɌɖɌɘ ɔɓ 15, ɛɜɔɣɑɘ 

ɐɔɌɏəɚɝɞɔɣɑɝɖɌɫ ɝɔɗɌ ɔɡ ɜɌɓɗɔɣəɌ. 

ȹɌ ɚɝəɚɎɌəɔɔ ɐɌəəɧɡ ɐɔɝɛɑɜɝɔɚəəɚɏɚ 

ɌəɌɗɔɓɌ ɝ ɛɚɘɚɥɨɪ ɘəɚɒɑɝɞɎɑəəɚɏɚ ɝɜɌɎəɑəɔɫ 

(Multiple Comparisons) ɟɝɞɌəɚɎɗɑəɌ ɐɔɌɏəɚɝɞɔ-

ɣɑɝɖɌɫ ɢɑəəɚɝɞɨ ȿȳ-ɛɜɔɓəɌɖɚɎ. Ȼɜɔ ɐɔɠɠɑɜɑə-

ɢɔɌɗɨəɚɕ ɐɔɌɏəɚɝɞɔɖɑ ɠɚɗɗɔɖɟɗɫɜəɧɡ əɑɚɛɗɌɓɘ 

ɝɗɑɐɟɑɞ ɚɛɔɜɌɞɨɝɫ əɌ ɛɜɔɓəɌɖɔ ɝ ɝɟɥɑɝɞɎɑəəɧɘ 

(ɜ=0,0000) ɐɔɌɏəɚɝɞɔɣɑɝɖɔɘ Ɏɑɝɚɘ: çɏɜɌəɔɢɧè 

(8,68291 ɜɌəɏɚɎ), çɖɚəɞɟɜɧè (8,629209), çəɌɗɔ-

ɣɔɑ ɚɍɚɐɖɌ Haloè (8,128685), çɎɧɝɚɞɌ > ɤɔɜɔəɧè 

(7,574456), çɘɔɖɜɚɖɌɗɨɢɔəɌɞɧè (7,63031), çɠɚɜ-

ɘɌè (6,188885); çɘɌɖɜɚɖɌɗɨɢɔəɌɞɧè (5,303838) 

(ɜɔɝ. 5). ȸɑəɑɑ ɓəɌɣɔɘɌ ɚɢɑəɖɌ çɩɡɚɝɞɜɟɖɞɟɜɧè 

(3,896785; ɜ=0,0035) ɔ çɚɝɚɍɑəəɚɝɞɑɕ ɖɜɚɎɚɞɚ-

ɖɌè (3,658318; ɜ=0,0091). ȸɌɗ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɕ 

Ɏɑɝ ɟ ɛɜɔɓəɌɖɚɎ çɩɡɚɏɑəəɚɝɞɨè (0,202358), 

çəɌɗɔɣɔɑ ɒɔɐɖɚɝɞəɚɏɚ ɖɚɘɛɚəɑəɞɌè (0,820602), 

çɝɞɜɚɑəɔɑè (0,823332), çɜɑɏɔɚəɌɜəɌɫ ɗɔɘɠɌɐɑ-

əɚɛɌɞɔɫè (0,958085); çɛɑɜɔɠɑɜɔɣɑɝɖɚɑ ɚɍɧɓ-

ɎɑɝɞɎɗɑəɔɑè (1,293200), çɎəɑɞɔɜɑɚɔɐəɚɑ ɜɌɝɛɜɚ-

ɝɞɜɌəɑəɔɑè (2,124543).  

Ȼɜɔ ɛɜɔɘɑəɑəɔɔ ɝɔɝɞɑɘɧ EU-TIRADS 

ɝɛɑɢɔɌɗɔɝɞɧ ȿȳȴ ɚɜɔɑəɞɔɜɚɎɌɗɔɝɨ əɌ ɚɛɟɍɗɔ-

ɖɚɎɌəəɧɑ əɌɟɣəɧɑ ɐɌəəɧɑ, ɘɌɞɑɜɔɌɗɧ ɚɍɟɣɌ-

ɪɥɔɡ ɔɓɐɌəɔɕ ɔ ɛɜɚɏɜɌɘɘ, ɔ, Ɏ ɛɑɜɎɟɪ ɚɣɑ-

ɜɑɐɨ, əɌ ɝɎɚɕ ɗɔɣəɧɕ ɚɛɧɞ. ȴɞɚɏɚɘ ɚɢɑəɖɔ 

ɔɓɚɍɜɌɒɑəɔɕ ɫɎɗɫɑɞɝɫ ɛɜɑɐɛɚɗɚɒɑəɔɑ ɚ Ɏɑɜɚ-

ɫɞəɚɝɞɔ ɝɟɥɑɝɞɎɚɎɌəɔɫ ɞɚɕ ɔɗɔ ɔəɚɕ ɛɌɞɚɗɚ-

ɏɔɔ, ɣɞɚ Ɏ ɖɚəɑɣəɚɘ ɔɞɚɏɑ ɚɛɜɑɐɑɗɫɑɞ ɞɌɖɞɔɖɟ. 

ȽɟɥɑɝɞɎɟɪɥɌɫ ɝɔɝɞɑɘɌ EU-TIRADS, ɖɌɖ ɔ 

ɍɚɗɨɤɔəɝɞɎɚ ɝɟɥɑɝɞɎɟɪɥɔɡ ɝɔɝɞɑɘ ɚɢɑəɖɔ ɟɗɨ-

ɞɜɌɓɎɟɖɚɎɧɡ ɔɓɚɍɜɌɒɑəɔɕ ɅȲ, əɑ ɜɌəɒɔɜɟɑɞ 

ɛɜɔɓəɌɖɔ ɛɚ ɓəɌɣɔɘɚɝɞɔ, Ɍ ɗɔɤɨ ɖɚəɝɞɌɞɔɜɟɑɞ 

əɌɗɔɣɔɑ ɞɑɡ ɔɗɔ ɔəɧɡ ɛɜɔɓəɌɖɚɎ. ȽɔɝɞɑɘɌ 

TLA_RU, ɍɌɓɔɜɟɪɥɌɫɝɫ əɌ ɉȮȸ ɚɢɑəɖɑ, əɑ 

ɞɚɗɨɖɚ ɜɑɏɔɝɞɜɔɜɟɑɞ əɌɗɔɣɔɑ ɛɜɔɓəɌɖɌ, əɚ ɔ 

ɔɝɛɚɗɨɓɟɑɞ ɑɏɚ çɎɑɝè Ɏ ɠɚɜɘɔɜɚɎɌəɔɔ ɞɌɖɞɔɖɔ 

ɍɑɓ ɖɚəɖɜɑɞəɚɕ ɛɜɔɎɫɓɖɔ ɖ ɘɚɜɠɚɗɚɏɔɔ ɛɜɚ-

ɢɑɝɝɌ.   

ȻɑɜɎɧɘ ɤɌɏɚɘ ɚɢɑəɖɔ ɍɧɗɚ ɔɝɛɚɗɨɓɚɎɌ-

əɔɑ ɐɔɝɖɜɔɘɔəɌəɞəɚɏɚ ɌəɌɗɔɓɌ, ɖɚɞɚɜɧɕ ɛɚɓ-

Ɏɚɗɫɑɞ ɚɛɜɑɐɑɗɔɞɨ, ɖɌɖɔɑ ɛɑɜɑɘɑəəɧɑ ɜɌɓɗɔɣɌ-

ɪɞ (ɐɔɝɖɜɔɘɔəɔɜɟɪɞ) ɐɎɑ ɔɓɟɣɌɑɘɧɑ ɝɚɎɚɖɟɛ-

əɚɝɞɔ. Ȯ ɖɌɣɑɝɞɎɑ ɘɑɞɚɐɌ ɜɌɓɐɑɗɑəɔɫ Ɏɧɍɚɜɖɔ 

ɔɝɛɚɗɨɓɚɎɌɗɔ ɐɔɝɖɜɔɘɔəɌəɞəɧɑ ɚɐəɚɘɑɜəɧɑ 

ɜɌɝɥɑɛɗɑəɔɫ (p-ɓəɌɣɑəɔɑ ɐɗɫ ɎɧɍɚɜɌ ɛɑɜɑɘɑə-

əɚɕ:, 05000000). ȰɔɝɖɜɔɘɔəɌəɞəɧɕ ɌəɌɗɔɓ əɌ 

ɛɑɜɎɧɡ ɤɌɏɌɡ ɚɛɑɜɔɜɟɪɥɔɕ "əɑɓɜɑɗɧɘɔ" 

(ɝɛɚɜəɧɘɔ) ɛɜɔɓəɌɖɌɘɔ, Ɏɧɣɗɑəɫɑɞ ɔɓ ɚɍɥɑɕ 

ɘɌɝɝɧ ɛɜɔɓəɌɖ, ɖɚɞɚɜɧɕ ɡɌɜɌɖɞɑɜɔɓɟɑɞ ɚɍɥɔɕ 

ɜɌɓɘɑɜ Ɏ ɑɏɚ Ɍɍɝɚɗɪɞəɚɕ ɠɚɜɘɑ, Ɍ ɚɝɞɌɗɨəɧɑ 

ɛɜɔɓəɌɖɔ ɟɣɔɞɧɎɌɑɞ Ɏ Ɏɔɐɑ ɐɚɛɚɗəɑəɔɕ (ɛɜɚ-

ɛɚɜɢɔɕ ɔɡ ɚɞəɚɤɑəɔɫ ɖ ɛɜɔɓəɌɖɟ, ɚɛɜɑɐɑɗɫɪ-

ɥɑɘɟ ɜɌɓɘɑɜ). Ȼɜɔ ɐɔɝɖɜɔɘɔəɌəɞəɚɘ ɌəɌɗɔɓɑ 

ɍɧɗɚ ɟɝɞɌəɚɎɗɑəɚ, ɣɞɚ Ɏ ɠɚɜɘɔɜɚɎɌəɔɔ ɐɔɌɏəɚ-

ɝɞɔɣɑɝɖɚɕ ɘɚɐɑɗɔ ɠɚɗɗɔɖɟɗɫɜəɧɡ əɑɚɛɗɌɓɘ (ɖɚ-

ɩɠɠɔɢɔɑəɞ ɝɚɛɜɫɒɑəəɚɝɞɔ ȻɔɜɝɚəɌ (Ƚ)) ɛɜɔ-

ɓəɌɖɔ ɔɘɑɪɞ ɜɌɓɗɔɣəɧɕ Ɏɑɝ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ 

ɘɚɜɠɚɗɚɏɔɔ ɛɌɞɚɗɚɏɔɔ (ɜɔɝ. 6). ȿɗɨɞɜɌɓɎɟɖɚɎɧɑ 

ɖɜɔɞɑɜɔɔ çɏɜɌəɔɢɧè (Ƚ = 0,549), çɖɚəɞɟɜɧè (Ƚ = 

0,560), ɘɔɖɜɚɖɌɗɨɢɔəɌɞɧ (Ƚ = 0,602),  çəɌɗɔɣɔɑ 

ɚɍɚɐɖɌ Haloè (Ƚ = 0,542) çɎɧɝɚɞɌ > ɤɔɜɔəɧè (Ƚ= 

0,520)  ɔɘɑɪɞ ɝɔɗɨəɟɪ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɟɪ 

ɝɎɫɓɨ ɝ ɔɓɟɣɌɑɘɧɘɔ əɚɓɚɗɚɏɔɫɘɔ ɔ ɘɚɏɟɞ ɝɣɔ-

ɞɌɞɨɝɫ ɖɗɪɣɑɎɧɘɔ ɡɌɜɌɖɞɑɜɔɝɞɔɖɌɘɔ ɘɚɐɑɗɔ. 

ȶɜɔɞɑɜɔɔ çɘɌɖɜɚɖɌɗɨɢɔəɌɞɧè (Ƚ=0,414), çɠɚɜ-

ɘɌè (Ƚ=0,323), çɛɑɜɔɠɑɜɔɣɑɝɖɚɑ ɚɍɧɓɎɑɝɞɎɗɑ-

əɔɑè (Ƚ=0,267), çɩɡɚɝɞɜɟɖɞɟɜɌè (Ƚ=0,269) ɔ çɎəɑ-

ɞɔɜɑɚɔɐəɚɑ ɜɌɝɛɜɚɝɞɜɌəɑəɔɑ (Ƚ=0,261) ɔɘɑɪɞ 

ɝɗɌɍɟɪ ɝɔɗɟ ɝɎɫɓɔ ɝ ɚɝɚɍɑəəɚɝɞɫɘɔ əɚɓɚɗɚɏɔɕ, 

ɔɝɖɌɒɌɫ ɔɝɞɔəəɚɑ ɘəɑəɔɑ ɚ ɡɌɜɌɖɞɑɜɑ ɛɜɚɢɑɝ-

ɝɌ. ȶɜɔɞɑɜɔɔ çɚɝɚɍɑəəɚɝɞɔ ɖɜɚɎɚɞɚɖɌè 

(Ƚ=0,177), çɩɡɚɏɑəəɚɝɞɨè ( Ƚ=0,110) çəɌɗɔɣɔɑ 

ɒɔɐɖɚɝɞəɚɏɚ ɖɚɘɛɚəɑəɞɌè (Ƚ=0,087), çɜɑɏɔɚ-

əɌɗɨəɌɫ ɗɔɘɠɌɐɑəɚɛɌɞɔɫè ( Ƚ=0,075), çɝɞɜɚɑəɔɑè 

(Ƚ=0,087) ɔɘɑɪɞ ɝɗɌɍɟɪ ɝɔɗɟ ɝɎɫɓɔ ɔ əɔɓɖɟɪ 

ɓəɌɣɔɘɚɝɞɨ. Ⱦɚɣəɧɕ ɖɜɔɞɑɜɔɔ ɀɔɤɑɜɌ (ɐɎɟɝɞɚ-

ɜɚəəɔɕ) ɚɛɜɑɐɑɗɔɗ ɝɞɌɞɟɝ ɩɞɔɡ ɖɜɔɞɑɜɔɑɎ ɖɌɖ 

əɑɚɛɜɑɐɑɗɑəəɧɕ (NaN, p>0,05), ɞɚ ɑɝɞɨ ɣɜɑɓɘɑɜ-

əɧɕ Ɍɖɢɑəɞ əɌ ɩɞɔɡ ɛɜɔɓəɌɖɌɡ Ɏ ɜɫɐɑ ɝɗɟɣɌɑɎ 

ɘɚɒɑɞ ɝɞɌɞɨ ɛɜɔɣɔəɚɕ ɚɤɔɍɚɖ Ɏ ɐɔɠɠɑɜɑəɢɔ-

Ɍɗɨəɚɕ ɐɔɌɏəɚɝɞɔɖɑ.  

Ȯ ɜɌɘɖɌɡ ɐɔɝɖɜɔɘɔəɌəɞəɚɏɚ ɌəɌɗɔɓɌ ɍɧ-

ɗɔ ɟɝɞɌəɚɎɗɑəɧ Ɏɚɓɘɚɒəɚɝɞɔ ɐɗɫ ɚɢɑəɖɔ ɝɞɑɛɑ-

əɔ ɝɡɚɐɝɞɎɌ/ɜɌɓɗɔɣɔɫ ɏɜɟɛɛ ɛɟɞɬɘ Ɏɧɣɔɝɗɑəɔɫ 

ɜɌɝɝɞɚɫəɔɕ ɘɑɒɐɟ ɔɡ ɢɑəɞɜɚɔɐɌɘɔ (ɟɞɚɣəɑəɔɑ 

ɏɜɟɛɛɧ ɛɜɔɓəɌɖɚɎ ɔɓ ɣɔɝɗɌ ɟɣɞɬəəɧɡ, ɔɏɜɌɪ-

ɥɔɡ ɘɌɖɝɔɘɌɗɨəɚɑ ɓəɌɣɑəɔɑ Ɏ ɘɑɒɏɜɟɛɛɚɎɧɡ 

ɜɌɓɗɔɣɔɫɡ) ɔ ɚɛɜɑɐɑɗɑəɔɫ ɛɜɔəɢɔɛɔɌɗɨəɚɏɚ 

ɜɌɓɗɔɣɔɫ əɚɓɚɗɚɏɔɕ. ȿɝɞɌəɚɎɗɑəɚ, ɣɞɚ ɐɔɝɛɑɜ-

ɝɔɫ Ɏəɟɞɜɔ ɔɓɟɣɌɑɘɧɡ əɚɓɚɗɚɏɔɕ, ɝɎɫɓɌəəɌɫ ɝ 

ɛɜɔɜɚɐəɧɘ ɜɌɓəɚɚɍɜɌɓɔɑɘ əɑɚɛɗɌɓɘ, ɫɎɗɫɑɞɝɫ 

ɝɟɥɑɝɞɎɑəəɧɘ ɛɜɑɛɫɞɝɞɎɔɑɘ ɐɗɫ ɐɔɠɠɑɜɑəɢɔ-

Ɍɗɨəɚɕ ɐɔɌɏəɚɝɞɔɖɔ.  

ȼɌɓɗɔɣəɧɕ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɕ Ɏɑɝ ɛɜɔɓəɌ-

ɖɚɎ ɛɜɔ ɀȬɅȲ ɔ ɀȼɅȲ ɛɚɓɎɚɗɫɑɞ ɩɠɠɑɖɞɔɎəɚ 

ɔɝɛɚɗɨɓɚɎɌɞɨ ɛɜɔ ɝɔɝɞɑɘɑ TLA_RU ɘɑɞɚɐ ɐɑɜɑ-

ɎɨɑɎ ɜɑɤɑəɔɕ, Ɍ ɔɘɑəəɚ ɐɑɜɑɎɨɑɎ ɖɗɌɝɝɔɠɔɖɌ-

ɢɔɔ,   ɛɚɓɎɚɗɫɪɥɔɡ   ɛɜɑɐɝɖɌɓɌɞɨ   ɛɜɔəɌɐɗɑɒ- 
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ȾɌɍɗɔɢɌ ʈ1.  ȼɑɓɟɗɨɞɌɞɧ ɐɔɝɛɑɜɝɔɚəəɚɏɚ ɌəɌɗɔɓɌ  ɛɜɔɓəɌɖɚɎ ɟɗɨɞɜɌɓɎɟɖɚɎɚɏɚ  

ɛɌɞɞɑɜəɌ ɠɚɗɗɔɖɟɗɫɜəɧɡ əɑɚɛɗɌɓɘ. 

ʇʨʠʟʥʘʢʠ Kruskal-

Wallis test:H 

(2, N= 222) 

ʉʨʝʜʥʠʡ ʨʘʥʛ 

ʨ 

ʉʫʤʤʘ ʨʘʥʛʦʚ ʉʨʝʜʥʠʡ ʨʘʥʛ 

ʌɸʑɾ ʌʈʑɾ ʌɸʑɾ ʌʈʑɾ 

ɻʨʘʥʠʮʳ 356,1049 Ò0,001 38958,00 30353,00 453,0000 2
3,1838 

ʂʦʥʪʫʨʳ 215,9920 Ò0,001 40947,50 33692,50 476,1337 247,7390 

çɺʳʩʦʪʘ> ʰʠʨʠʥ  r 288,6860 Ò0,001 19866,00 58681,00 231,0000 431,4779 

ʕʭʦʛʝʥʥʦʩʪʴ 24,28611 =,002 27525,00 42799,50 320,0581 314,7022 

ʕʭʦʩʪʨʫʢʪʫʨʘ 160,7207 Ò0,001 32257,50 36985,00 375,08
2 271,9485 

ʉʪʨʦʝʥʠʝ 14,45230 =,071 29199,00 43211,50 339,5233 317,7316 

ʄʘʢʨʦʢʘʣʴʮʠʥʘʪ r 138,2643 Ò0,001 34304,00 35156,50 398,8837 258,5037 

ʄʠʢʨʦʢʘʣʴʮʠʥʘʪ r 347,8565 Ò0,001 21201,50 60994,00 246,5291 448,4853 

ʆʙʦʜʦʢ Halo 161,6389 Ò0,001 41495,00 36360,00 482,5000 267,3529 

ʇʝʨʠʬʝʨʠʯʝʩʢʦʝ  

ʦʙʟrʚʝʩʪʚʣʝʥʠʝ 

41,91199 Ò0,001 27004,00 47359,00 314,0000 348,2279 

ʆʩʦʙʝʥʥʦʩʪʠ  

ʢʨʦʚʦʪʦʢʘ  

72,06770 Ò0,001 25831,00 54017,50 300,3605 397,1875 

ʈʝʛʠʦʥʘʨʥʘʷ  

ʣʠʤʬʘʜʝʥʦʧʘʪʠʷ 

15,84470 =,045 27505,00 46945,00 319,8256 345,1838 

ʌʦʨʤʘ (ʧʨʘʚʠʣɹʥʘʷ-

ʥʝʧʨʘʚʠʣʴʥʘʷ) 

185,1051 Ò0,001 36378,00 35250,50 423,0000 259,1949 

ɾʠʜʢʦʩʪʥʳʡ  

ʢʦʤʧʦʥʝʥʪ. 

8,331816 =,402 29431,50 43589,00 342,2267 320,5074 

ɺʥʝʪʠʨʝʦʠʜʥʦʝ  

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ 

99,24080 Ò0,001 26187,00 49059,50 304,5000 360,7316 

 

   
 

 

ȼɔɝ. 5 (Fig. 5) 

ȼɔɝ. 5.    ȿȳȴ ɥɔɞɚɎɔɐəɚɕ ɒɑɗɑɓɧ, Ȯ-ɜɑɒɔɘ ɔ ɂȰȶ (ɛɜɚɐɚɗɨəɚɑ ɝɖɌəɔɜɚɎɌəɔɑ). 

ɀɚɗɗɔɖɟɗɫɜəɌɫ ɚɛɟɡɚɗɨ (ɌɐɑəɚɘɌ) ɥɔɞɚɎɔɐəɚɕ ɒɑɗɑɓɧ. ȯɔɛɚɩɡɚɏɑəəɚɑ ɚɍɜɌɓɚɎɌəɔɑ ɛɜɌɎɔɗɨəɚɕ ɠɚɜɘɧ ɝ 

ɜɚɎəɧɘɔ, ɣɑɞɖɔɘɔ ɖɚəɞɟɜɌɘɔ, ɝ ɔəɞɑəɝɔɎəɧɘ ɝɘɑɤɌəəɧɘ ɖɜɚɎɚɞɚɖɚɘ,  çɤɔɜɔəɌ  >  Ɏɧɝɚɞɧè. EU-TIRADS4a, 

TLA_RU2.  

Fig. 5.    US, thyroid gland, B -mode + CDI (longitudinal scanning).  

Follicular tumor (adenoma) of the thyroid gland. Hypoechoic formation of the correct form with smooth, clear co n-

tours, with intensive mixed bloo d flow, "width> height". EU -TIRADS4a, TLA_RU2  
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ȼɔɝ. 6 (Fig. 6) 

ȼɔɝ. 6.    ȰɔɌɏɜɌɘɘɌ. ȰɔɝɖɜɔɘɔəɌəɞəɧɕ ɌəɌɗɔɓ. 

ȼɌəɒɔɜɚɎɌəɔɑ ɓəɌɣɔɘɚɝɞɔ ɛɑɜɑɘɑəəɧɡ ɛɜɑɐɔɖɞɚɜɚɎ (ɟɗɨɞɜɌɓɎɟɖɚɎɧɡ ɛɜɔɓəɌɖɚɎ ɠɚɗɗɔɖɟɗɫɜəɧɡ əɑɚɛɗɌɓɘ). 

ȺɍɚɝəɚɎɌəɔɑ ɚɐəɚɘɑɜəɧɡ ɜɌɝɥɑɛɗɑəɔɕ (0=əɔɓɖɌɫ ɓəɌɣɔɘɚɝɞɨ; 100=ɎɧɝɚɖɌɫ ɓəɌɣɔɘɚɝɞɨ).  

Fig. 6.    Diagram . Discriminant  analysis .  

Ranking the significance of variable predictors (ultrasound signs of follicular neoplasms). Justification of univar i-

ate splits (0 = low significance; 100 = high significanc e). 

 

ȼɔɝ. 7 (Fig. 7) 

 

ȼɔɝ. 8 (Fig. 8) 

ȼɔɝ. 7.      ȯɜɌɠɔɖ. ȸɑɞɚɐ ɐɑɜɑɎɨɑɎ ɜɑɤɑəɔɫ. 

ȰɑɜɑɎɨɫ ɖɗɌɝɝɔɠɔɖɌɢɔɔ. 

ȽɞɌɞɔɝɞɔɖɌ ɞɚɣɑɖ ɎɑɞɎɗɑəɔɫ ɛɜɔ ɠɚɗɗɔɖɟɗɫɜəɧɡ 

əɑɚɛɗɌɓɘɌɡ.   

Fig. 7.  Graph. Trees method decision. Classific a-

tion trees . 

Branchin g point statistics for follicular neoplasms.  

ȼɔɝ. 8.    ȯɜɌɠɔɖ. ROC-ɌəɌɗɔɓ. 

ȽɜɌɎəɔɞɑɗɨəɌɫ ɚɢɑəɖɌ ɩɠɠɑɖɞɔɎəɚɝɞɔ ɝɔɝɞɑɘ EU-

TIRADS ɔ TLA-RU ɛɜɔ ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɕ ɐɔɌɏəɚ-

ɝɞɔɖɑ ɠɚɗɗɔɖɟɗɫɜəɧɡ əɑɚɛɗɌɓɘ.   

Fig. 8.  Graph. ROC analysis . 

Comparative assessment of the EU-TIRADS and TLA -

RU systems efficiency in differential diagnosis of follic u-

lar neoplasms.  






























































































































































































































































































































































































































