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ȻȼȴȺȼȴȾȱȾ ȽȶȺȼȺȽȾȴ: ȻȺɃȱȸȿ ȴȹȹȺȮȬɂȴȺȹȹɇȱ ȶȺȸȻȬȹȴȴ  

ȮȹȱȰȼɋɊȾ ȺȹȷȬȵȹ-ȾȱɁȹȺȷȺȯȴȴ 

 

ȼɟɖɚɎɚɐɔɞɑɗɨ ɂɑəɞɜɌ ɖɚɘɛɑɞɑəɢɔɕ Siemens Healthineers ,  

ɖ.ɘ.ə. ȸɔɡɌɔɗ ȭɔɚəɧɤɑɎ ɚ ɞɑəɐɑəɢɔɔ Ɏ ɜɌɓɎɔɞɔɔ ɟɝɗɟɏ ɐɗɫ ɘɑɐɔɢɔəɝɖɚɏɚ ɛɑɜɝɚəɌɗɌ. 

 
ɑɐɟɥɔɑ ɘɔɜɚɎɧɑ ɛɜɚɔɓɎɚɐɔɞɑɗɔ ɘɑ-

ɐɔɢɔəɝɖɚɏɚ ɚɍɚɜɟɐɚɎɌəɔɫ ɖɌɒɐɧɑ 2-3 

ɏɚɐɌ ɛɜɑɐɗɌɏɌɪɞ əɚɎɌɢɔɔ, ɖɚɞɚɜɧɑ 

ɝɚɖɜɌɥɌɪɞ Ɏɜɑɘɫ ɚɍɝɗɑɐɚɎɌəɔɕ ɔ 

ɜɌɝɤɔɜɫɪɞ Ɏɚɓɘɚɒəɚɝɞɔ ɜɌəəɑɏɚ Ɏɧ-

ɫɎɗɑəɔɫ ɛɌɞɚɗɚɏɔɔ.  Ⱥɍɑɝɛɑɣɔɞɨ əɌɔɍɚɗɨɤɟɪ 

ɚɞɐɌɣɟ ɚɞ ɐɚɜɚɏɚɝɞɚɫɥɔɡ ɝɔɝɞɑɘ ɛɚɓɎɚɗɫɑɞ ɚɜ-

ɏɌəɔɓɌɢɔɫ ɞɑɡəɔɣɑɝɖɔɡ ɔəɝɞɜɟɖɞɌɒɑɕ ɛɚɗɨɓɚ-

ɎɌɞɑɗɑɕ, ɖɚɞɚɜɌɫ ɟɣɔɞɧɎɌɑɞ ɜɑɌɗɔɔ, Ɏ ɖɚɞɚɜɧɡ 

ɜɌɍɚɞɌɪɞ ɘɑɐɔɢɔəɝɖɔɑ ɟɣɜɑɒɐɑəɔɫ.  

ȼɟɖɚɎɚɐɝɞɎɚ ɗɑɣɑɍəɧɡ ɟɣɜɑɒɐɑəɔɕ ɝɞɜɑ-

ɘɔɞɝɫ ɟɎɑɗɔɣɔɞɨ ɛɌɢɔɑəɞɚɛɚɞɚɖ. ȶɌɒɐɌɫ ɘɔəɟ-

ɞɌ ɜɌɍɚɣɑɏɚ Ɏɜɑɘɑəɔ ɐɚɜɚɏɌ. ȺɝəɚɎəɧɘ ɖɜɔɞɑ-

ɜɔɑɘ ɢɑəəɚɝɞɔ ɝɑɜɎɔɝɌ ɝɞɌəɚɎɔɞɝɫ Ɏɜɑɘɫ ɜɑɌɖ-

ɢɔɔ əɌ ɓɌɛɜɚɝ ɖɗɔɑəɞɌ. ȾɜɌɐɔɢɔɚəəɌɫ ɘɚɐɑɗɨ, 

ɖɚɞɚɜɌɫ ɎɖɗɪɣɌɑɞ ɔəɝɞɜɟɖɞɌɒɔ ɛɚ ɘɑɝɞɟ ɟɝɞɌ-

əɚɎɖɔ ɚɍɚɜɟɐɚɎɌəɔɫ, ɓɌəɫɞɔɫ Ɏ ɞɜɑəɔəɏ-ɢɑəɞɜɑ 

ɔ ɎɑɍɔəɌɜɧ ɛɚ ɜɌɝɛɔɝɌəɔɪ, ɝɞɜɑɘɔɞɑɗɨəɚ ɟɝɞɌ-

ɜɑɎɌɑɞ. Ȼɜɔɣɔəɧ ɛɜɚɝɞɧ: ɜɌɝɡɚɐɧ əɌ ɖɚɘɌəɐɔ-

ɜɚɎɖɔ Ɏ ɗɑɣɑɍəɧɡ ɟɣɜɑɒɐɑəɔɫɡ ɖɜɌɕəɑ ɗɔɘɔɞɔ-

ɜɚɎɌəɧ, Ɍ ɓɌəɫɞɔɫ Ɏ ɖɗɌɝɝɌɡ ɔ ɎɑɍɔəɌɜɧ ɚɜɔɑə-

ɞɔɜɚɎɌəɧ əɌ ɝɜɑɐəɑɝɞɌɞɔɝɞɔɣɑɝɖɚɏɚ ɝɗɟɤɌɞɑɗɫ. 

ȸɌɝɝɚɎɧɕ ɛɚɐɡɚɐ ɝɘɑəɫɑɞɝɫ ɔəɐɔɎɔɐɟɌɗɨəɚɕ 

ɜɌɍɚɞɚɕ.  

ȶɚɘɛɌəɔɫ Siemens Healthineers Ɏ ȼɚɝɝɔɔ 

ɔ ɂɑəɞɜɌɗɨəɚɕ Ȭɓɔɔ Ɏəɑɐɜɫɑɞ ɚəɗɌɕə-

ɞɑɡəɚɗɚɏɔɔ ɛɜɚɎɑɐɑəɔɫ ɔəɝɞɜɟɖɞɌɒɑɕ ɘɑɐɔ-

ɢɔəɝɖɚɏɚ ɛɑɜɝɚəɌɗɌ ɔ əɌɝɞɜɚɕɖɔ ɚɍɚɜɟɐɚɎɌəɔɫ.   

ȸɔɡɌɔɗ ȭɔɚəɧɤɑɎ: çȮ 2018 ɏɚɐɟ ɘɧ ɝɟ-

ɥɑɝɞɎɑəəɚ ɟɎɑɗɔɣɔɗɔ ɐɚɗɪ ɐɔɝɞɌəɢɔɚəəɚɕ Ɍɛ-

ɛɗɔɖɌɢɔɚəəɚɕ ɛɚɐɐɑɜɒɖɔ əɌɤɔɘ ɖɗɔɑəɞɌɘ. 

Ȼɜɔ ɔɝɛɚɗɨɓɚɎɌəɔɔ ɚəɗɌɕə-ɞɑɡəɚɗɚɏɔɕ Ɏɚɛɜɚɝ 

ɛɜɚɝɞɚɫ ɚɍɚɜɟɐɚɎɌəɔɫ ɔɓ-ɓɌ ɚɞɝɟɞɝɞɎɔɫ ɟ ɛɑɜ-

ɝɚəɌɗɌ ɚɛɜɑɐɑɗɑəəɧɡ əɌɎɧɖɚɎ ɔɝɛɚɗɨɓɚɎɌəɔɫ 

ɝɔɝɞɑɘɧ əɑ ɎɝɞɌɑɞ. ȸɧ əɑ ɚɞɖɜɧɎɌɑɘ əɚɎɧɑ 

ɟɣɑɍəɧɑ ɢɑəɞɜɧ Ɏ ɜɑɏɔɚəɌɡ. ȺəɗɌɕə-ɞɑɡəɚɗɚɏɔɫ 

ɚɍɑɝɛɑɣɔɎɌɑɞ ɖɌɒɐɚɏɚ ɛɚɗɨɓɚɎɌɞɑɗɫ Ɏɚɓɘɚɒəɚ-

ɝɞɨɪ ɍɧɝɞɜɚɏɚ ɜɑɤɑəɔɫ ɔɘɑəəɚ ɑɏɚ ɛɜɚɍɗɑɘɧè. 

ȯɑəɑɜɌɗɨəɧɕ ɐɔɜɑɖɞɚɜ ɖɚɘɛɌəɔɔ 

Siemens Healthineers Ɏ ȼɚɝɝɔɔ ɔ ɂɑəɞɜɌɗɨəɚɕ 

Ȭɓɔɔ ȽɎɑɞɗɌəɌ ȯɑɜɍɑɗɨ ɛɚɐɣɑɜɖɔɎɌɑɞ: çSiemens 

ɍɚɗɑɑ 165 ɗɑɞ ɜɌɍɚɞɌɑɞ Ɏ ȼɚɝɝɔɔ, Ɍ Ɏ ɝɠɑɜɑ 

ɓɐɜɌɎɚɚɡɜɌəɑəɔɫ ð ɝɎɧɤɑ 100 ɗɑɞ. ȸɧ ɡɚɜɚɤɚ 

ɓəɌɑɘ ɝɛɑɢɔɠɔɖɟ ɚɞɑɣɑɝɞɎɑəəɚɏɚ ɓɐɜɌɎɚɚɡɜɌ-

əɑəɔɫ, ɔ əɌɤɌ ɝɞɜɌɞɑɏɔɫ çFrom Onsite to Onlineè 

(çȻɑɜɑɡɚɐ ɖ ɚəɗɌɕə-ɜɑɤɑəɔɫɘè) ɝɚɝɞɚɔɞ Ɏ ɞɚɘ, 

ɣɞɚɍɧ ɘɌɖɝɔɘɌɗɨəɚ ɍɧɝɞɜɚ ɛɚɘɚɣɨ ɖɗɔɑəɞɟ, əɑ-

ɝɘɚɞɜɫ əɌ ɤɔɜɚɖɟɪ ɏɑɚɏɜɌɠɔɣɑɝɖɟɪ ɜɌɝɛɜɑɐɑ-

ɗɑəəɚɝɞɨ ɍɔɓəɑɝɌ Ɏ ɝɞɜɌəɑ. ȼɌɝɡɚɐɧ ɛɚ ɚɜɏɌəɔ-

ɓɌɢɔɔ ɔəɞɑɜəɑɞ-ɝɚɑɐɔəɑəɔɫ ɔ ɜɑɤɑəɔɪ ɞɑɡəɔ-

ɣɑɝɖɔɡ ɎɚɛɜɚɝɚɎ ɍɑɜɑɞ əɌ ɝɑɍɫ əɌɤɌ ɖɚɘɛɌəɔɫ. 

Ⱥɞ ɗɑɣɑɍəɚɏɚ ɟɣɜɑɒɐɑəɔɫ ɞɜɑɍɟɑɞɝɫ ɞɚɗɨɖɚ ɜɑ-

ɤɑəɔɑ əɌɣɌɞɨ ɔɝɛɚɗɨɓɚɎɌɞɨ ɔəəɚɎɌɢɔɚəəɟɪ 

ɞɑɡəɚɗɚɏɔɪè. 

ɉɗɑɖɞɜɚəəɌɫ ɍɔɍɗɔɚɞɑɖɌ PEPconnect ɔ 

ɚɍɗɌɣəɧɑ ɜɑɤɑəɔɫ ɫɎɗɫɪɞɝɫ ɣɌɝɞɨɪ çɢɔɠɜɚɎɔ-

ɓɌɢɔɔ ɓɐɜɌɎɚɚɡɜɌəɑəɔɫè, ɛɜɑɐɗɌɏɌɑɘɚɕ Siemens 

Healthineers. ȿɣɑɍəɧɑ çɖɚɜɚɞɖɚɘɑɞɜɌɒɖɔè (ɐɚ 2-

3 ɘɔəɟɞ) ɛɚɝɎɫɥɑəɧ ɔɝɛɚɗɨɓɚɎɌəɔɪ ɜɌɓɗɔɣəɧɡ 

ɚɛɢɔɕ ɚɍɚɜɟɐɚɎɌəɔɫ. Ȱɚɝɞɟɛ ɐɗɫ ɛɚɗɨɓɚɎɌɞɑɗɑɕ 

ɍɑɝɛɗɌɞəɧɕ, ɍɑɓɗɔɘɔɞəɧɕ ɔ Ɏɚɓɘɚɒɑə ɝ ɗɪɍɚɏɚ 

ɏɌɐɒɑɞɌ. 

 ȼɑɓɟɗɨɞɌɞɧ ɛɜɑɐɚɝɞɌɎɗɑəəɚɕ ɚəɗɌɕə 

ɛɚɐɐɑɜɒɖɔ ɎɛɑɣɌɞɗɫɪɞ:  100% ɖɗɔɑəɞɚɎ ɚɞɘɑ-

ɞɔɗɔ ɟɗɟɣɤɑəɔɑ ɖɌɣɑɝɞɎɌ ɔɓɚɍɜɌɒɑəɔɫ, 20%  - 

Ɏəɑɐɜɔɗɔ əɚɎɧɑ Ɏɔɐɧ ɔɝɝɗɑɐɚɎɌəɔɕ, 15% - ɝɚ-

ɖɜɌɞɔɗɔ Ɏɜɑɘɫ ɛɜɚɎɑɐɑəɔɫ ɔɝɝɗɑɐɚɎɌəɔɕ. Ȯ 

ɝɗɑɐɟɪɥɑɘ ɏɚɐɟ ɘɧ ɛɗɌəɔɜɟɑɘ ɛɜɑɐɚɝɞɌɎɔɞɨ əɑ 

ɘɑəɑɑ 2000 ɟɐɌɗɑəəɧɡ ɖɚəɝɟɗɨɞɌɢɔɕ. 

ȺəɗɌɕə-ɞɑɡəɚɗɚɏɔɫ Ɏ ɝɚɣɑɞɌəɔɔ ɝ ɛɑɜɝɚ-

əɌɗɔɓɌɢɔɑɕ ɟɝɗɟɏɔ ɛɚɓɎɚɗɫɑɞ ɛɜɑɚɐɚɗɑɞɨ ɍɚɗɨ-

ɤɔɑ ɏɑɚɏɜɌɠɔɣɑɝɖɔɑ ɜɌɝɝɞɚɫəɔɫ əɌɤɑɕ ɝɞɜɌəɧ 

ɍɑɓ Ɏɜɑɘɑəəɧɡ ɔ ɩɖɚəɚɘɔɣɑɝɖɔɡ ɛɚɞɑɜɨ. ȷɑɣɑɍ-

əɧɑ ɟɣɜɑɒɐɑəɔɫ ɩɖɚəɚɘɫɞ ɓəɌɣɔɞɑɗɨəɧɑ ɐɑ-

əɑɒəɧɑ ɝɜɑɐɝɞɎɌ ɛɜɔ ɚɐəɚɎɜɑɘɑəəɚɘ ɜɚɝɞɑ ɖɌ-

ɣɑɝɞɎɌ ɘɑɐɔɢɔəɝɖɚɕ ɛɚɘɚɥɔ. 

 

 

Ȯ 

ȼȱȶȷȬȸȬ  
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Ȱɚɜɚɏɔɑ ɣɔɞɌɞɑɗɔ, ɖɚɗɗɑɏɔ! 

 

Ȯɧ ɛɚɗɟɣɔɗɔ ɛɚɝɗɑɐəɔɕ Ɏ ɞɑɖɟɥɑɘ ɏɚɐɟ ɣɑɞɎɑɜɞɧɕ əɚɘɑɜ  

əɌɤɑɏɚ ɒɟɜəɌɗɌ. 

Ȯ əɑɘ Ɏɧ əɌɕɐɑɞɑ ɝɞɌɞɨɔ ɛɚ ɜɌɓəɧɘ əɌɛɜɌɎɗɑəɔɫɘ ɗɟɣɑɎɚɕ  

ɐɔɌɏəɚɝɞɔɖɔ. ȸɧ ɌɖɞɔɎəɚ ɜɌɍɚɞɌɑɘ ɔ Ɏɧɛɚɗəɫɑɘ ɝɎɚɔ ɚɍɑɥɌəɔɫ ð Ɏ 

2018 ɏɚɐɟ Ɏ ɒɟɜəɌɗɑ ɚɛɟɍɗɔɖɚɎɌəɚ ɍɚɗɑɑ 100 əɌɟɣəɧɡ ɜɌɍɚɞ, ɗɑɖɢɔɕ 

ɔ ɘɌɝɞɑɜ-ɖɗɌɝɝɚɎ. ɉɞɚ ɚɣɑəɨ ɍɚɗɨɤɌɫ ɜɌɍɚɞɌ ɜɑɐɖɚɗɗɑɏɔɔ ɔ ɝɚɞɜɟɐ-

əɔɖɚɎ ɒɟɜəɌɗɌ. ɋ ɚɣɑəɨ ɍɗɌɏɚɐɌɜɑə Ɏɝɑɘ ɓɌ ɣɑɞɖɚɝɞɨ ɔ ɌɖɞɔɎəɚɝɞɨ! 

Ȯɝɑ ɘɌɞɑɜɔɌɗɧ ɛɜɚɡɚɐɫɞ ɐɎɚɕəɚɑ ɝɗɑɛɚɑ ɜɑɢɑəɓɔɜɚɎɌəɔɑ. Ȯ ɩɞɚɘ 

ɏɚɐɟ əɑɝɖɚɗɨɖɚ ɜɌɍɚɞ ɍɧɗɔ ɚɞɖɗɚəɑəɧ ɜɑɢɑəɓɑəɞɌɘɔ. ȹɚ ɚɝəɚɎəɚɕ 

ɘɌɞɑɜɔɌɗ, ɖɚɞɚɜɧɕ Ȯɧ əɌɘ ɛɜɔɝɧɗɌɑɞɑ, əɑɔɓɘɑəəɚ Ɏɧɝɚɖɚɏɚ əɌɟɣ-

əɚɏɚ ɖɌɣɑɝɞɎɌ. ɉɞɚ ɐɚɝɞɔɏəɟɞɚ ɍɗɌɏɚɐɌɜɫ əɌɤɑɕ ɌɖɞɔɎəɚɕ ɜɌɍɚɞɑ ɝ 

ɌɎɞɚɜɌɘɔ. 

ȻɜɔɍɗɔɒɌɑɞɝɫ ȹɚɎɧɕ, 2019 ɏɚɐ!  

ȻɚɓɐɜɌɎɗɫɪ Ɏɝɑɡ ɣɗɑəɚɎ ɜɑɐɖɚɗɗɑɏɔɔ ɔ ɜɑɐɌɖɢɔɚəəɚɏɚ ɝɚɎɑ-

ɞɌ, Ɏɝɑɡ ɝɚɞɜɟɐəɔɖɚɎ ɒɟɜəɌɗɌ ɔ əɌɤɔɡ ɣɔɞɌɞɑɗɑɕ ɝ ȹɚɎɧɘ ȯɚɐɚɘ! 

ȲɑɗɌɪ Ɏɝɑɘ ɓɐɚɜɚɎɨɫ, ɟɝɛɑɡɚɎ Ɏ ɒɔɓəɔ ɔ ɞɎɚɜɣɑɝɖɚɕ ɌɖɞɔɎəɚɝɞɔ! 

ȹɌɐɑɪɝɨ, 2019 ɏɚɐ ɛɜɔəɑɝɑɞ əɌɘ ɝ ɎɌɘɔ əɚɎɧɑ ɐɚɝɞɔɒɑəɔɫ!!! 

Ƚ ȹɚɎɧɘ ȯɚɐɚɘ, ɐɜɟɓɨɫ!! 

 

ȯɗɌɎəɧɕ ɜɑɐɌɖɞɚɜ  

ȬɖɌɐɑɘɔɖ ȼȬȹ Ƚ.ȶ. ȾɑɜəɚɎɚɕ 
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DIFFERENTIAL DIAGNOSIS OF VERTICAL ROOT FRACTURES WITH THE USE OF 

CBCT: A RETROSPECTIVE STUDY 

 

Novozhilova  N.E.1, Byakova  S.F.1, Makeeva  I.M.1, Grachev  V.I2. 

 
urpose. To reveal the important clinical and radiologic characteristics of bony d e-

fects developing near vertical root fractures according to cone -beam computed t o-

mography findings, which can be used for the diagnosis and differential diagnosis 

of root fractures.  

Material and methods.  Eighty clinical cases suggestive for vertical root fractures 

were an alyzed in the study. Teeth with vertical root f ractures confirmed after extraction (n = 

65) were divided according to tooth group and fracture propagation pattern as well as ass o-

ciated bone resorption according to cone -beam computed tomography. Clinical and radi o-

graphic features of vertical root fractu res were compared with the mimicking conditions to 

reveal the differences.  

Results.  From 80 teeth 65 were fractured; the conditions mimicking vertical root 

fractures included chronic periodontitis (2 cases), periapical pathology (13 cases), strip pe r-

for at ions (5 cases), and accessory canals (3 cases). The characteristic combination of clinical 

and radiographic features of vertical root fractures included a deep narrow periodontal 

pocket (52,3%), dehiscence -like defect of the buccal cortical plate with no o r a lesser extent 

of per iodontal destruction reflection on the other sites of the dentition and at the proximal 

surface(s) of the fractured root. Discussion: The differential diagnosis of vertical root fra c-

tures is a challenging task. The detection of frac ture with cone -beam computed tomography 

is not always possible. However, this method may be used for the diagnosis of fractures by 

ascer taining the form and location of the bony defect.  

Conclusions.  The analyses of characteristic features of the bony defe ct in conjun c-

tion with clinical findings allowed for diagn osis of vertical root fractures . 

 

Keywords: cone-beam comput ed tomography, diagnosis , tooth fractures.  
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ɑɗɨ. Ȼɚ ɜɑɓɟɗɨɞɌɞɌɘ ɖɚəɟɝəɚ-ɗɟɣɑɎɚɕ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ ɎɧɫɎɔɞɨ 

ɖɗɔəɔɖɚ-ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɑ ɡɌɜɌɖɞɑɜɔɝɞɔɖɔ ɐɑɠɑɖɞɚɎ ɖɚɝɞəɚɕ ɞɖɌəɔ, ɚɍɜɌ-

ɓɟɪɥɔɡɝɫ Ɏ ɚɍɗɌɝɞɔ ɎɑɜɞɔɖɌɗɨəɧɡ ɞɜɑɥɔə ɖɚɜəɑɕ ɓɟɍɚɎ, ɖɚɞɚɜɧɑ ɘɚɏɟɞ ɍɧɞɨ 

ɔɝɛɚɗɨɓɚɎɌəɧ ɐɗɫ ɐɔɌɏəɚɝɞɔɖɔ ɔ ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɕ ɐɔɌɏəɚɝɞɔɖɔ.  

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. Ȯ ɔɝɝɗɑɐɚɎɌəɔɑ Ɏɚɤɗɔ 80 (100%) ɖɗɔəɔɣɑɝɖɔɡ ɝɗɟɣɌɑɎ, Ɏ 

ɖɚɞɚɜɧɡ ɛɜɑɐɛɚɗɚɒɔɞɑɗɨəɧɘ ɐɔɌɏəɚɓɚɘ ɍɧɗɌ ɎɑɜɞɔɖɌɗɨəɌɫ ɞɜɑɥɔəɌ ɖɚɜəɫ; 65 ɝɗɟɣɌɑɎ, 

ɐɔɌɏəɚɓ ɎɑɜɞɔɖɌɗɨəɚɕ ɞɜɑɥɔəɧ Ɏ ɖɚɞɚɜɧɡ ɛɚɐɞɎɑɜɐɔɗɝɫ ɛɚɝɗɑ ɟɐɌɗɑəɔɫ, ɖɗɌɝɝɔɠɔɢɔ-

ɜɚɎɌɗɔ Ɏ ɝɚɚɞɎɑɞɝɞɎɔɔ ɝ ɏɜɟɛɛɚɕ ɓɟɍɌ, ɗɚɖɌɗɔɓɌɢɔɑɕ ɔ ɡɌɜɌɖɞɑɜɚɘ ɜɌɝɛɜɚɝɞɜɌəɑəɔɫ 

ɞɜɑɥɔəɧ, Ɍ ɞɌɖɒɑ ɚɝɚɍɑəəɚɝɞɫɘɔ ɖɚɝɞəɚɏɚ ɐɑɠɑɖɞɌ ɛɚ ɜɑɓɟɗɨɞɌɞɌɘ ɖɚəɟɝəɚ-ɗɟɣɑɎɚɕ 

ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ. ȻɜɚɎɑɗɔ ɝɜɌɎəɑəɔɑ ɖɗɔəɔɖɚ-ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚɕ ɖɌɜɞɔəɧ 

ɎɑɜɞɔɖɌɗɨəɚɕ ɞɜɑɥɔəɧ ɖɚɜəɫ ɓɟɍɌ ɝ ɐɜɟɏɔɘɔ ɛɚɡɚɒɔɘɔ ɝɚɝɞɚɫəɔɫɘɔ.  

ȼɑɓɟɗɨɞɌɞɧ. Ȯ 65 ɔɓ 80 ɝɗɟɣɌɑɎ ɐɔɌɏəɚɓ ɎɑɜɞɔɖɌɗɨəɚɕ ɞɜɑɥɔəɧ ɍɧɗ ɛɚɐɞɎɑɜ-

P 
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ɒɐɬə ɛɚɝɗɑ ɟɐɌɗɑəɔɫ ɓɟɍɌ; ɐɜɟɏɔɑ ɝɚɝɞɚɫəɔɫ ɎɖɗɪɣɌɗɔ: ɡɜɚəɔɣɑɝɖɔɕ ɛɌɜɚɐɚəɞɔɞ (2 ɝɗɟ-

ɣɌɫ), ɌɛɔɖɌɗɨəɧɑ ɛɑɜɔɚɐɚəɞɔɞ (13 ɝɗɟɣɌɑɎ), ɗɑəɞɚɣəɧɑ ɛɑɜɠɚɜɌɢɔɔ (5 ɝɗɟɣɌɑɎ) ɔ ɐɚɛɚɗ-

əɔɞɑɗɨəɧɕ ɖɌəɌɗɑɢ (3 ɝɗɟɣɌɫ). ɁɌɜɌɖɞɑɜəɌɫ ɖɗɔəɔɖɚ-ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɌɫ ɖɌɜɞɔəɌ Ɏɑɜ-

ɞɔɖɌɗɨəɚɕ ɞɜɑɥɔəɧ ɖɚɜəɫ ɎɖɗɪɣɌɗɌ ɏɗɟɍɚɖɔɕ ɟɓɖɔɕ ɛɌɜɚɐɚəɞɌɗɨəɧɕ ɖɌɜɘɌə (52,3%), Ɍ 

ɞɌɖɒɑ ɖɚɝɞəɧɕ ɐɑɠɑɖɞ əɌɜɟɒəɚɕ ɖɚɜɞɔɖɌɗɨəɚɕ ɛɗɌɝɞɔəɖɔ ɛɚ ɞɔɛɟ ɐɑɏɔɝɢɑəɢɔɔ ɝ ɘɑ-

əɑɑ ɎɧɜɌɒɑəəɚɕ ɐɑɝɞɜɟɖɢɔɑɕ əɌ ɚɝɞɌɗɨəɧɡ ɟɣɌɝɞɖɌɡ ɓɟɍəɚɏɚ ɜɫɐɌ ɔ ɝ ɌɛɜɚɖɝɔɘɌɗɨəɧɡ 

ɝɞɚɜɚə ɛɚɎɜɑɒɐɑəəɚɏɚ ɖɚɜəɫ.  

ȰɔɠɠɑɜɑəɢɔɌɗɨəɌɫ ɐɔɌɏəɚɝɞɔɖɌ ɎɑɜɞɔɖɌɗɨəɚɕ ɞɜɑɥɔəɧ ɖɚɜəɫ ɫɎɗɫɑɞɝɫ ɝɗɚɒ-

əɚɕ ɓɌɐɌɣɑɕ. ȮɔɓɟɌɗɔɓɌɢɔɫ ɝɚɍɝɞɎɑəəɚ ɗɔəɔɔ ɞɜɑɥɔəɧ ɝ ɛɚɘɚɥɨɪ ɖɚəɟɝəɚ-ɗɟɣɑɎɚɕ 

ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ əɑ ɎɝɑɏɐɌ ɎɚɓɘɚɒəɌ, ɚɐəɌɖɚ ɐɌəəɧɕ ɘɑɞɚɐ ɛɚɓɎɚɗɫɑɞ Ɏ ɞɜɑɡ 

ɔɓɘɑɜɑəɔɫɡ ɚɢɑəɔɞɨ ɗɚɖɌɗɔɓɌɢɔɪ ɔ ɠɚɜɘɟ ɖɚɝɞəɚɏɚ ɐɑɠɑɖɞɌ, ɛɜɔɗɑɒɌɥɑɏɚ ɖ ɞɜɑɥɔəɑ.  

ȳɌɖɗɪɣɑəɔɑ. ȬəɌɗɔɓ ɖɗɔəɔɣɑɝɖɔɡ ɐɌəəɧɡ Ɏ ɝɚɣɑɞɌəɔɔ ɝ ɚɢɑəɖɚɕ ɞɚɛɚɏɜɌɠɔɔ ɔ 

ɠɚɜɘɧ ɖɚɝɞəɚɏɚ ɐɑɠɑɖɞɌ ɝ ɛɚɘɚɥɨɪ ɖɚəɟɝəɚ-ɗɟɣɑɎɚɕ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ ɛɚɓ-

Ɏɚɗɫɑɞ ɐɔɠɠɑɜɑəɢɔɜɚɎɌɞɨ ɎɑɜɞɔɖɌɗɨəɟɪ ɞɜɑɥɔəɟ ɚɞ ɛɚɐɚɍəɧɡ ɝɚɝɞɚɫəɔɕ..  
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ntroduction.  Vertical  root fractures (VRF) 

are the fra ctures originating from the root of 

the tooth and propagating in the vertical d i-

rection [1]. This type of fractures most often 

occurs in endodontically treated teeth and 

therefore the formation of a fracture causes the 

release of bacteria which inevitably invade denti n-

al tubules of a pulpless tooth. The resulting i n-

flammatory periodontal reaction causes rapid r e-

sorption of the adjacent bone. The diagn osis of 

VRF necessitates tooth extraction as co nservative 

approaches fail t o stop further fracture propag a-

tion and associated inflammation and bone loss 

[1].  

The differential diagnosis of vertical root 

fractures is a complex problem as there are no 

pathognomonic clinical signs and symptoms. R a-

diographic examination could be used for the a s-

certaining of the diagnosis, however, the accuracy 

of two -dimensional radiography is low, and the 

detection of a fracture line with cone -beam co m-

puted tomography (CBCT) is also not always po s-

sible [2 -6, 7, 8]. Despite several attempts to i n-

crease the accuracy of CBCT for the detection of a 

fracture line by adapting various scanning reg i-

mens and artifact reduction tools, the most acc u-

rate method available to date to state the diagn o-

sis of VRF is still surgical revision and visual i n-

spection of the root [9 -18]. Sadly, revision is not 

helpful when the fracture is located on the tooth 

surface that cannot be directly visualized during 

surgery [7]. Therefore, the advantages of CBCT 

imaging, mainly the tridimensional reconstruction 

of the root and adjacen t tissues, could be used in 

diagnosis and treatment planning, in order to r e-

veal some indirect features characteristic for VRF 

formation [19]. For example, the results of the 

study by Komatsu K et al. (2014) have shown that 

CBCT may be used for the diagnos is of VRF by 

ascertaining the form and location of the bony d e-

fect [20].  

In the present article, based on the analyses 

of a series of clinical cases, we attempted to reveal 

the important clinical and radiologic characteri s-

tics of bony defects developing ne ar VRFs (in di f-

ferent groups of teeth and with a different extent 

of fracture propagation) according to CBCT fin d-

ings, which can be used for the diagnosis and di f-

ferential diagnosis of VRF.  

Material and methods . 

The study was approved by the institutional 

review board and regional ethical commission. The 

study was performed in the Department of Ther a-

peutic Dentistry of FMSMU (Sechenovõs Universi-

ty) from November 2014 to February 2018.  

The cases satisfying the following criteria 

were included in the study:  

Å Single tooth with local swelling of the su r-

rounding gingiva and/or pain/discomfort on bi t-

ing or without stimuli and/or sinus tract involv e-

ment and/or presence of deep periodontal pocket.  

Å Definitive diagnosis uncertain from clinical 

findings and 2 -dimens ional radiographic image.  

Å CBCT obtained to ascertain the diagnosis.  

Exclusion criteria included the presence of a 

fracture as stated clinically (primarily split teeth) 

I 
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or cracked teeth (i.e., fracture initiating from the 

crown of the tooth and propagatin g apically; mai n-

ly in the mesiodistal direction) as well as unco n-

trolled diseases and pregnancy.  

As a result, 80 clinical cases were analyzed 

in this study, including all of the clinical findings 

and the results of CBCT. In cases of confirmed 

VRF (n = 65),  the following clinical parameters 

were recorded: age, gender, tooth and particular 

root affected, area of fracture propagation, patient 

complaints, clinical signs and symptoms, type of 

restoration used, type of prosthesis, and chara c-

teristic features of t he patientõs occlusion. The 

teeth were divided according to group and diagn o-

ses, listed as possible by the team of observers. 

The characteristic features, location, and shape of 

bone resorption areas were recorded according to 

CBCT data and used to reveal the characteristic 

patterns of bone resorption helpful in differentia t-

ing between VRFs and other conditions.  

Results . 

From 80 teeth 65 were fractured and 23 had 

mimicking conditions (2 ð chronic periodontitis, 

13 ð apical periodontitis, 5 ð strip perforations, 

and 3 ð accessory canals in the middle third of the 

root). The patientsõ age was from 20 to 75 years 

(average age = 51.27 years) and occurrence of 

VRFs was higher in female patients (43 patients, 

66.2%) than in male (22 patients, 38.2%). The p a-

tients reported pain (49.2%), mild discomfort 

(46.2%), or th e absence of any subjective disco m-

fort (4.6%). Narrow periodontal pockets near the 

affected teeth were present in 34 cases of VRFs 

(52.3%). The probing depth near VRFs was 7 -12 

mm. Sinus tracts were observed in 12 cases 

(18.5%). The periodontal pockets wer e located 

buccally, except for 1 case in which there were 2 

periodontal pockets (1 from each side: buccal and 

palatal) of the mesial root of the first lower molar 

with a complete fracture. All teeth with VRFs in 

our study were endodontically treated. In 56  cases 

(86.2%), fractures propagated in a buccolingual 

direction; in 6 cases (9.2%), they involved buccal 

and distal or mesial surfaces; and in 3 cases 

(4.6%), the direction of the fracture was mes i-

odistal.  

To reveal the characteristic features of the 

diff erential diagnosis of VRFs with similar cond i-

tions, each teeth group was analyzed separately.  

The upper premolars were among the teeth 

most commonly affected with VRFs (24 cases, 

36.9%). All main types of fracture propagation 

patterns and associated bone r esorption were re p-

resented in these teeth (Table 1). The middle third 

of the vestibular surface was involved in 100% of 

cases. In 2 cases (3.1%), the fracture line was li m-

ited to the middle third of the roots with fenestr a-

tion -type bone resorption (Fig. 1) . Similar bony 

defects were observed in endodontically treated 

upper central incisors and rarely in premolars 

with a wide accessory canal in the middle part of 

the root, which leads to periodontitis. CBCT exa m-

ination was useful for the visualization of the  ac-

cessory canal and exclusion of VRF. In both cases, 

VRFs caused no symptoms and were found occ a-

sionally during the diagnostic procedures for the 

different pathologies or during the recalls.  

In 18 of the VRFs in premolars, the fracture 

line extended along  the full length of the vestib u-

lar surfaces up to the level of the cementoenamel 

junction (CEJ), and in 12 cases, the coronal part 

of the tooth was not involved. This type of fracture 

propagation was common in teeth restored with 

crowns (with a band of saf e tissues remaining in 

the cervical region). The associated bony defect 

was dehiscence -like vestibular bone loss, causing 

a formation of a narrow periodontal pocket with a 

depth of 10 to 12 mm with no or a lesser extent of 

attachment loss on the other dent ition sites. The 

described bone resorption pattern allowed for di f-

ferentiation of VRF from chronic periodontitis, in 

which bone resorption is greater near the prox i-

mal surfaces of the root corresponding to the sites 

of greater plaque accumulation (Fig. 2).  

In VRF propagation on the palatal surface, 

the apical portion of the root may be either affec t-

ed or intact. CBCT revealed dehiscence -like bone 

resorption in the buccal cortical plate, continuing  

Table  ʈ1.    The of fracture propagation patterns and associated clinical signs and sym p-

toms in upper premolars.  

Fracture propagation Middle third buccal 

surface 

Whole buccal 

surface 

Buccal+palatal surface 

N of cases 2 3 18 

1 only palatal surface 

Clinical si
ns Sinus tract/no symp-

toms 

Periodontal 

pocket >7mm 

Periodontal pocket 

<7mm 

CBCT bone loss Fenestration type Dehiscence type Dehiscence+infrabony 

defect; +/-defect in peri-

apical region 

Differentiate from Accessory canal in 

the middle third of 

the root 

Chronic perio-

dontitis 

Chronic apical periodon-

titis 

 

   
 



   RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY  

 

  | www.rejr.ru | REJR. 2018; 8 (4):9-15       DOI:10.21569/2222-7415-2018-8-4-9-15          ʉʪʨʘʥʠʮʘ  12 
  

to the palatal surface of the root as a su bstantial 

widening of periodontal space. At the ap ical site, 

the area of  bone resorption on CBCT was similar 

to the one observed in apical periodontitis. Ho w-

ever, VRF could be differentiated from apical per i-

odontitis, in which there was no deep narrow pe r-

iodontal pocket or bony defect on the vestib u-

lar/palatal surface of the c ortical plate (Fig. 3).  

Although the fracture line in most cases (18 

of 24) propagated on the palatal surface of the 

root, the characteristic deep and narrow palatal 

periodontal pocket was observed in only 1 case.  

In all of the cases of VRFs in premolars, 

surgical revision could clearly confirm the diagn o-

sis before the extraction, because the buccal su r-

faces were easily accessible for visual examination 

after the flap reflection.  

Clinical and radiographic findings in VRFs 

in lower molars and premolars were associated 

with the bone width of the alveolar bone on the 

buccal site of the tooth. In teeth with thick buccal 

bone, there was a dehiscence -type bone loss with 

intraosseous defect apically (18 of 29 cases). Such 

defects were often (5 cases) accompanied by  a 

òhighó (located close to the gingival margin) sinus 

tract. In patients with thin buccal bone near the  

 

Fig. 1  (ȼɔɝ. 1) 

Fig. 1.  Differential diagnosis of VRF and accessory canal in the middle third of the root.  

ȼɔɝ. 1.  ȰɔɠɠɑɜɑəɢɔɌɗɨəɌɫ ɐɔɌɏəɚɝɞɔɖɔ ɎɑɜɞɔɖɌɗɨəɚɕ ɞɜɑɥɔəɧ ɖɚɜəɫ ɔ ɐɚɛɚɗəɔɞɑɗɨəɚɏɚ ɖɌ-

əɌɗɨɢɌ Ɏ ɝɜɑɐəɑɕ ɞɜɑɞɔ ɖɚɜəɫ. 

 

Fig. 2  (ȼɔɝ. 2) 

Fig. 2.   Different ial diagnosis of VRF and chronic periodontitis.  

ȼɔɝ. 2.  ȰɔɠɠɑɜɑəɢɔɌɗɨəɌɫ ɐɔɌɏəɚɝɞɔɖɌ ɎɑɜɞɔɖɌɗɨəɚɕ ɞɜɑɥɔəɧ ɖɚɜəɫ ɔ ɡɜɚəɔɣɑɝɖɚɏɚ ɛɌɜɚ-

ɐɚəɞɔɞɌ. 
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tooth with VRF, clinical and radiographic signs 

were similar to ones described for upper prem o-

lars (11 of 29 cases).  

In 2 cases of VRFs in the lower molars (out 

of 17), the fracture line was present not only on 

the vestibular but a lso on the approximal surfaces 

of the root. This caused bone loss in the interpro x-

imal area, mimicking localized periodontitis and 

complicating the differential diagnosis.  

Strip perforations caused by substantial 

mechanical widening of the root canal (espe cially 

in the case of retreatment) mimicked VRF (5 ca s-

es). However, strip perforations were usually l o-

cated on a minor curve of the root, and the ass o-

ciated bone defect in that zone was not typical for 

VRF. The bony defects near VRFs were located 

buccally,  and fractures propagated in the bucc o-

lingual direction, where the width of the dentin 

was greater. On the contrary, strip perforations 

corresponded to the area with the smallest width 

of root dentin (Fig. 4).  

VRF observed in central incisors (3 cases) 

were in the middle third of the roots and prop a-

gated to the CEJ not involving the palatal surface. 

Clinical signs included the formation of a peri o-

dontal pocket (>7 mm) and mimicked chronic pe r-

iodontitis complicated with trauma from occl u-

sion. However, the lo calization of VRFs near the 

CEJ allowed for direct visualization after retra c-

tion of the gingiva.  

The VRFs in the mesiobuccal roots of the 

upper molars (4 cases) had similar clinical and 

radiographic characteristics to VRFs in the upper 

premolars. In all V RFs observed in this study, i n-

volvement of the vestibular middle part of the 

roots was observed. The edges of the fracture were 

toughly bound to one another, except for 1 case, 

in which the fracture was extended by the gutta -

percha coming out during the ro ot -filling proc e-

dure. Nevertheless, fractures could involve both 

buccal and lingual sites of the root without prop a-

gation on the apex and cervical portion, leaving 

safe tissues near the apex and/or at the cervical 

part of the root.  

Discussion . 

The study de alt with the differential diagn o-

sis of VRFs with similar conditions. Although the 

prevalence of fractures is comparatively low, each 

case is a frustrating phenomenon as it necessita t-

ed the extraction of affected tooth [1]. In the pr e-

sent study, 65 of 80 te eth suspected to have VRFs 

proved to be fractured. VRFs occurred mainly in 

patients older than 40 years. A number of studies 

have shown that age -related changes in dentin 

couldn lead to a decrease in fracture resistance 

[21 -23]. The VRFs were more often ob served in 

women, which coincides with the results of prev i-

ous studies [24, 25]. Premolars and lower molars 

were the most commonly affected [24, 26].  

The diagnosis of VRF is well known to be a 

challenge [1, 26]. The conditions similar to VRFs 

include endodo ntic and periodontal pathology or 

both (endoperio lesions). The differential diagnosis 

requires the knowledge of periodontology and e n-

dodontics and experience in interpreting clinical 

and CBCT findings. Several studies have shown 

that the accuracy of CBCT for the detection of 

VRFs in clinical situation is limited and these are 

the secondary changes that most often lead to the 

diagnosis of VRF [7, 8]. A systematic review r e-

ported that the indirect radiographic findings r e-

lated to the presence of root include  the so -called 

òhalo effect,ó a unilateral radiolucency that sur-

rounds the tip of the root in a J -shaped manner  

 

Fig. 3  (ȼɔɝ. 3) 

Fig. 3.    Differential diagnosis of VRF and strip perforation.  

ȼɔɝ. 3.   ȰɔɠɠɑɜɑəɢɔɌɗɨəɌɫ ɐɔɌɏəɚɝɞɔɖɌ ɎɑɜɞɔɖɌɗɨəɚɕ ɞɜɑɥɔəɧ ɖɚɜəɫ ɔ ɗɑəɞɚɣəɚɕ ɛɑɜɠɚɜɌ-

ɢɔɔ. 
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[1, 26, 27]. One study suggests that it is possible 

to diagnose VRF on the basis of the ana lysis of 

characteristic patterns of bone resorption revealed 

on CBCT In their study, Komatsu et al. (2014) d e-

veloped a compu terized aid for the dia gnosis of 

VRFs according to the programmed ana lysis of 

CBCT data and revealed the horizontal and vert i-

cal dimensions of the bony defect. This a pproach 

proved to be accurate for differentiating between 

VRFs from apical periodontitis [ 20].  

In the observation by Walton (2017), most 

cases of teeth that were suggestive of VRF but 

proved to not be VRF were failed endodontic the r-

apy [28]. In the present study, VRFs were also 

more difficult to diagnose in the case of large ar e-

as of periapical  bone resorption mimicking failed 

endodontic treatment. However, we found no teeth 

with fracture present solely in the apical part of 

the root. In the cases in which the fracture line 

extended to the apex, it was also present in the 

middle third of the roo t, and bony defect was also 

present either periapically or along the fracture 

line (most often in the buccal cortical plate). The 

results of the present study showed that the mi d-

dle third of the root was involved in 100% of cases 

with VRFs, suggesting that  the middle third is a 

possible site of fracture initiation. However, this 

question needs further investigation.  

According to the results of the present 

study, the most typical combination of clinical and 

radiographic features of VRFs includes deep na r-

row periodontal pocket, dehiscence -like defect of 

the buccal cortical plate with the possible i n-

volvement of the palatal/lingual site, and no or 

lesser extent of periodontal destruction on other 

sites of the dentition and at the proximal su r-

face(s) of the frac tured root. In questionable cases, 

there is an opportunity to perform a surgical rev i-

sion to visualize the fracture line directly. As the 

area of bone resorption in all cases was adjacent 

to the fractured surface of the tooth, CBCT was 

also helpful in deci ding whether the diagnostic 

flap reflection for the visualization of the fracture 

line would be helpful.  

Conclusion . 

The characteristic features of the bony d e-

fect together with the clinical findings allows for 

the diagnosis of VRF. In questionable cases, there 

is an opportunity to perform a surgical revision to 

directly visualize the fracture line.  
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ȬȮȾȺȸȬȾȴȳȴȼȺȮȬȹȹȺȵ ȼȬȽȽȾȬȹȺȮȶȴ ɂȱɀȬȷȺȸȱȾȼȴɃȱȽȶȴɁ ȾȺɃȱȶ ȹȬ 

ȾȱȷȱȼȱȹȾȯȱȹȺȯȼȬȸȸȬɁ ȯȺȷȺȮɇ Ȯ ȭȺȶȺȮȺȵ ȻȼȺȱȶɂȴȴ 
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ȴɎɌəɚɎ Ƚ.Ɋ. 4, Ȼɑɜɝɔə ȷ.Ƚ. 3 

 
ɑɗɑɜɑəɞɏɑəɚɏɜɌɠɔɫ (Ⱦȼȯ) ɫɎɗɫɑɞɝɫ ɎɌɒəɧɘ ɘɑɞɚɐɚɘ ɔɝɝɗɑɐɚɎɌəɔɫ Ɏ ɚɜɞɚɐɚəɞɔɔ 

ɔ ɣɑɗɪɝɞəɚ-ɗɔɢɑɎɚɕ ɡɔɜɟɜɏɔɔ, ɛɚɓɎɚɗɫɪɥɔɘ ɛɚɗɟɣɔɞɨ əɑɚɍɡɚɐɔɘɟɪ ɐɔɌɏəɚ-

ɝɞɔɣɑɝɖɟɪ ɔəɠɚɜɘɌɢɔɪ ɚ ɝɞɜɚɑəɔɔ ɘɚɓɏɚɎɚɏɚ ɔ ɗɔɢɑɎɚɏɚ ɚɞɐɑɗɚɎ ɣɑɜɑɛɌ ɐɗɫ 

ɛɗɌəɔɜɚɎɌəɔɫ ɗɑɣɑəɔɫ. ȽɟɥɑɝɞɎɟɑɞ ɘəɚɒɑɝɞɎɚ ɘɑɞɚɐɚɎ ɌəɌɗɔɓɌ, ɞɜɑɍɟɪɥɔɡ 

ɜɌɝɝɞɌəɚɎɖɔ ɢɑɠɌɗɚɘɑɞɜɔɣɑɝɖɔɡ ɞɚɣɑɖ əɌ ɞɑɗɑɜɑəɞɏɑəɚɏɜɌɘɘɑ ɝ ɛɚɝɗɑɐɟɪɥɑɕ ɔɡ ɚɍɜɌ-

ɍɚɞɖɚɕ, ɣɞɚ ɓɌəɔɘɌɑɞ ɓəɌɣɔɞɑɗɨəɚɑ Ɏɜɑɘɫ ɎɜɌɣɌ. ȽɚɎɜɑɘɑəəɧɑ ɢɔɠɜɚɎɧɑ ɞɑɡəɚɗɚɏɔɔ ɝ 

ɛɜɔɘɑəɑəɔɑɘ ɔɝɖɟɝɝɞɎɑəəɚɏɚ ɔəɞɑɗɗɑɖɞɌ ɛɚɓɎɚɗɫɪɞ ɟɝɚɎɑɜɤɑəɝɞɎɚɎɌɞɨ ɩɞɚɞ ɘɑɞɚɐ ɔɝ-

ɝɗɑɐɚɎɌəɔɫ ɔ ɓəɌɣɔɞɑɗɨəɚ ɟɛɜɚɝɞɔɞɨ ɜɌɍɚɞɟ ɎɜɌɣɌ.  

ɂɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. Ȯ əɌɝɞɚɫɥɑɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɍɧɗɌ ɜɌɓɜɌɍɚɞɌəɌ ɖɚəɠɔɏɟɜɌ-

ɢɔɫ ɔɝɖɟɝɝɞɎɑəəɧɡ əɑɕɜɚəəɧɡ ɝɑɞɑɕ (ȴȹȽ), ɛɚɓɎɚɗɫɪɥɌɫ ɝ Ɏɧɝɚɖɚɕ ɞɚɣəɚɝɞɨɪ ɜɌɝ-

ɝɞɌɎɗɫɞɨ ɢɑɠɌɗɚɘɑɞɜɔɣɑɝɖɔɑ ɞɚɣɖɔ əɌ ɞɑɗɑɜɑəɞɏɑəɚɏɜɌɘɘɑ ɏɚɗɚɎɧ Ɏ ɍɚɖɚɎɚɕ ɛɜɚɑɖɢɔɔ 

Ɏəɑ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɔɝɞɚɣəɔɖɌ ɛɚɗɟɣɑəɔɫ Ⱦȼȯ.  

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. Ȯ ɔɝɝɗɑɐɚɎɌəɔɔ ɍɧɗɔ ɔɝɛɚɗɨɓɚɎɌəɧ 80 ɞɑɗɑɜɑəɞɏɑəɚ-

ɏɜɌɘɘ (Ⱦȼȯ) ɏɚɗɚɎɧ Ɏ ɍɚɖɚɎɚɕ ɛɜɚɑɖɢɔɔ. 

ȼɑɓɟɗɨɞɌɞɧ. ȺɤɔɍɖɌ ȴȹȽ Ɏ əɌɤɑɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɝɚɝɞɌɎɔɗɌ 2%. Ȼɜɑɐɗɚɒɑəəɧɕ 

ɛɚɐɡɚɐ ɞɜɑɍɟɑɞ Ɏ 2-3 ɜɌɓɌ ɘɑəɨɤɑ Ɏɜɑɘɑəɔ, ɣɑɘ ɞɜɌɐɔɢɔɚəəɧɕ çɜɟɣəɚɕè ɘɑɞɚɐ ɜɌɝɝɞɌ-

əɚɎɖɔ ɢɑɠɌɗɚɘɑɞɜɔɣɑɝɖɔɡ ɞɚɣɑɖ, Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɖɚɗɔɣɑɝɞɎɌ ɞɚɣɑɖ ɔ ɝɗɚɒəɚɝɞɔ ɢɑ-

ɠɌɗɚɘɑɞɜɔɣɑɝɖɚɏɚ ɌəɌɗɔɓɌ. 
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USE OF NEURAL NETWORK ALGORITHMS FOR THE AUTOMATED ARRANGEMENT 

OF CEPHALOMETRIC MARKERS ON LATERAL CEFALOGRAMS 

 

Muraev A.A.  1, Kibardin I.A.  2, Oborotistov N.Yu.  3, Ivanov S.S. 1 
 

he lateral cephalogram analysis is an important method of a research in orthodo n-

tics and maxillofacial surgery that allows to obta in necessary diagnostic info r-

mation on a structure of brain and facial skull parts for treatment planning. There 

are numerous techniques of the analysis based on processing of cephalometric points 

(markers) on the lateral cephalogram. Such approaches take a considerable time for the 

doctor to arrange cephalometric points. Modern digital technologies with use of artificial i n-

telligence allow to improve this method of a research and to significantly simplify doctorõs 

work.   

Purpose. In this paper, we propose  a neural network and training strategy that en a-

bles to place cephalometric points on the lateral cephalogram with high precision.  
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Materials and methods.  The research used 80 lateral cephalogram s of the head.  

Results.  The developed method handles the ceph alograms  regardless of the source of 

the image, while error percentage below 2% of the size of the images. The offered approach 

demands 2 -3 times less time than a traditional "manual" method of arrangement of ceph a-

lometric points, depending on quantity of points and complexity of the cephalometric anal y-

sis.  

Keywords:  cephalometric analysis; artificial neural network; cephalogram.  
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ɑɗɑɜɑəɞɏɑəɚɏɜɌɠɔɫ ɫɎɗɫɑɞɝɫ ɎɌɒəɧɘ 

ɘɑɞɚɐɚɘ ɔɝɝɗɑɐɚɎɌəɔɫ Ɏ ɚɜɞɚɐɚəɞɔɔ ɔ 

ɣɑɗɪɝɞəɚ-ɗɔɢɑɎɚɕ ɡɔɜɟɜɏɔɔ, ɛɚɓɎɚɗɫ-

ɪɥɔɘ ɛɚɗɟɣɔɞɨ əɑɚɍɡɚɐɔɘɟɪ ɔəɠɚɜ-

ɘɌɢɔɪ ɚ ɝɞɜɚɑəɔɔ ɘɚɓɏɚɎɚɏɚ ɔ ɗɔɢɑɎɚ-

ɏɚ ɚɞɐɑɗɚɎ ɣɑɜɑɛɌ, ɜɌɓɘɑɜɌɡ ɔ ɜɌɝɛɚɗɚɒɑəɔɔ 

ɣɑɗɪɝɞɑɕ Ɏ ɏɚɜɔɓɚəɞɌɗɨəɚɘ ɔ ɎɑɜɞɔɖɌɗɨəɚɘ 

əɌɛɜɌɎɗɑəɔɫɡ, əɌɖɗɚəɌɡ ɓɟɍɚɎ, ɓɟɍɚɌɗɨɎɑɚɗɫɜ-

əɧɡ ɎɧɝɚɞɌɡ Ɏ ɛɑɜɑɐəɑɘ ɔ ɍɚɖɚɎɧɡ ɟɣɌɝɞɖɌɡ 

ɣɑɗɪɝɞɑɕ, ɞɔɛɑ ɔ əɌɛɜɌɎɗɑəɔɔ ɜɚɝɞɌ ɣɑɗɪɝɞɑɕ, 

ɝɚɚɞəɚɤɑəɔɔ ɘɫɏɖɔɡ ɞɖɌəɑɕ ɗɔɢɌ ɝ ɖɚɝɞɫɘɔ 

ɗɔɢɑɎɚɏɚ ɝɖɑɗɑɞɌ ɔ ɐɜɟɏɚɑ. Ȱɗɫ ɛɚɗɟɣɑəɔɫ ɐɌə-

əɧɡ ɛɚɝɗɑ ɛɜɚɎɑɐɬəəɚɏɚ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚɏɚ 

ɔɝɝɗɑɐɚɎɌəɔɫ ɝɟɥɑɝɞɎɟɑɞ ɘəɚɒɑɝɞɎɚ ɘɑɞɚɐɚɎ 

ɌəɌɗɔɓɌ, ɞɜɑɍɟɪɥɔɡ ɜɌɝɝɞɌəɚɎɖɔ ɢɑɠɌɗɚɘɑɞ-

ɜɔɣɑɝɖɔɡ ɞɚɣɑɖ ɔ ɚɜɔɑəɞɔɜɚɎ ɝ ɛɚɝɗɑɐɟɪɥɑɕ ɔɡ 

ɚɍɜɌɍɚɞɖɚɕ, ɣɞɚ ɓɌəɔɘɌɑɞ ɓəɌɣɔɞɑɗɨəɚɑ Ɏɜɑɘɫ 

ɎɜɌɣɌ. ȽɚɎɜɑɘɑəəɧɑ ɢɔɠɜɚɎɧɑ ɞɑɡəɚɗɚɏɔɔ ɝ 

ɛɜɔɘɑəɑəɔɑɘ ɔɝɖɟɝɝɞɎɑəəɚɏɚ ɔəɞɑɗɗɑɖɞɌ ɛɚɓɎɚ-

ɗɫɪɞ ɟɝɚɎɑɜɤɑəɝɞɎɚɎɌɞɨ ɩɞɚɞ ɘɑɞɚɐ ɔɝɝɗɑɐɚɎɌ-

əɔɫ ɔ ɓəɌɣɔɞɑɗɨəɚ ɟɛɜɚɝɞɔɞɨ ɜɌɍɚɞɟ ɎɜɌɣɌ. 

ȴɝɖɟɝɝɞɎɑəəɧɑ əɑɕɜɚəəɧɑ ɝɑɞɔ ɘɚɏɟɞ ɔɝ-

ɛɚɗɨɓɚɎɌɞɨɝɫ ɐɗɫ ɔəɞɑɜɛɜɑɞɌɢɔɔ ɘɑɐɔɢɔəɝɖɔɡ 

ɔɓɚɍɜɌɒɑəɔɕ ɔ Ɏ ɖɌɣɑɝɞɎɑ ɖɗɔəɔɣɑɝɖɔɡ ɝɔɝɞɑɘ 

ɛɜɔəɫɞɔɫ ɜɑɤɑəɔɕ Ɏ ɘɑɐɔɢɔəɝɖɚɕ ɐɔɌɏəɚɝɞɔ-

ɖɑ. 

ɂɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ: ɜɌɓɜɌɍɚɞɖɌ ɌɎɞɚɘɌ-

ɞɔɓɔɜɚɎɌəəɚɏɚ ɢɑɠɌɗɚɘɑɞɜɔɣɑɝɖɚɏɚ ɌəɌɗɔɓɌ 

ɞɑɗɑɜɑəɞɏɑəɚɏɜɌɘɘ (Ⱦȼȯ) ɏɚɗɚɎɧ Ɏ ɍɚɖɚɎɚɕ ɛɜɚ-

ɑɖɢɔɔ əɌ ɚɝəɚɎɑ ɔɝɖɟɝɝɞɎɑəəɧɡ əɑɕɜɚɝɑɞɑɎɧɡ 

ɌɗɏɚɜɔɞɘɚɎ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ.  

ȺɍɥɌɫ ɡɌɜɌɖɞɑɜɔɝɞɔɖɌ ɔɝɝɗɑɐɟɑɘɚɏɚ 

ɘɌɞɑɜɔɌɗɌ. Ȯ ɔɝɝɗɑɐɚɎɌəɔɔ ɍɧɗɔ ɔɝɛɚɗɨɓɚɎɌəɧ 

80 ɞɑɗɑɜɑəɞɏɑəɚɏɜɌɘɘ (Ⱦȼȯ) ɏɚɗɚɎɧ Ɏ ɍɚɖɚɎɚɕ 

ɛɜɚɑɖɢɔɔ. Ƚəɔɘɖɔ ɝɗɟɣɌɕəɧɘ ɚɍɜɌɓɚɘ ɍɧɗɔ 

ɎɧɍɜɌəɧ ɔɓ ɌɜɡɔɎɚɎ ɖɌɠɑɐɜɧ ɚɜɞɚɐɚəɞɔɔ 

ȸȯȸȽȿ ɔɘ. Ȭ.ȴ. ȱɎɐɚɖɔɘɚɎɌ ɔ ɖɌɠɑɐɜɧ ɣɑ-

ɗɪɝɞəɚ-ɗɔɢɑɎɚɕ ɡɔɜɟɜɏɔɔ ɔ ɡɔɜɟɜɏɔɣɑɝɖɚɕ ɝɞɚ-

ɘɌɞɚɗɚɏɔɔ ȼȿȰȹ. ȼɌɓəɚɜɚɐəɚɝɞɨ ɘɌɞɑɜɔɌɗɌ 

ɚɍɑɝɛɑɣɔɎɌɗɌ ɎɌɜɔɌɞɔɎəɚɝɞɨ ɐɗɫ ɚɍɟɣɑəɔɫ ɔɝ-

ɖɟɝɝɞɎɑəəɧɡ əɑɕɜɚəəɧɡ ɝɑɞɑɕ (ȴȹȽ). ɀɌɕɗɧ 

ɍɧɗɔ ɛɚɗɟɣɑəɧ ɔɓ ɜɌɓəɧɡ ɔɝɞɚɣəɔɖɚɎ: ɝɖɌəɧ 

ɜɑəɞɏɑəɚɎɝɖɔɡ ɛɗɬəɚɖ ɝ Ⱦȼȯ; Ⱦȼȯ, ɛɚɗɟɣɑəəɧɑ 

əɌ ɚɜɞɚɛɌəɞɚɘɚɏɜɌɠɑ ɝ ɢɑɠɌɗɚɝɞɌɞɚɘ; Ⱦȼȯ, ɛɚ-

ɝɞɜɚɑəəɧɑ ɛɜɚɏɜɌɘɘəɧɘ ɘɑɞɚɐɚɘ əɌ ɚɝəɚɎɑ 

ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ ɏɚɗɚɎɧ. ȶɌɒɐɟɪ Ⱦȼȯ 

ɔɘɛɚɜɞɔɜɚɎɌɗɔ Ɏ ɛɜɚɏɜɌɘɘɟ ViSurgery  (ȼɚɝɝɔɫ) 

ɔ ɛɜɚɎɚɐɔɗɔ ɜɌɝɝɞɌəɚɎɖɟ ɢɑɠɌɗɚɘɑɞɜɔɣɑɝɖɔɡ 

ɞɚɣɑɖ. Ⱦɚɣɖɔ ɜɌɝɝɞɌɎɗɫɗɔ əɌ ɖɚəɞɟɜɌɡ ɣɑɜɑɛɌ, 

ɘɫɏɖɔɡ ɞɖɌəɑɕ ɔ ɓɟɍɚɎ. Ȯ ɔɝɝɗɑɐɚɎɌəɔɔ ɍɧɗɔ 

ɔɝɛɚɗɨɓɚɎɌəɧ Ⱦȼȯ ɔɓ ɜɌɓəɧɡ ɔɝɞɚɣəɔɖɚɎ, ɛɚ-

ɩɞɚɘɟ ɔɓɚɍɜɌɒɑəɔɫ ɔɘɑɗɔ ɜɫɐ ɚɝɚɍɑəəɚɝɞɑɕ, 

ɚəɔ ɘɚɏɗɔ ɚɞɗɔɣɌɞɨɝɫ ɣɑɞɖɚɝɞɨɪ ɌəɌɞɚɘɔɣɑɝɖɔɡ 

ɖɚəɞɟɜɚɎ, ɫɜɖɚɝɞɨɪ ɔ ɖɚəɞɜɌɝɞəɚɝɞɨɪ, əɌɗɔɣɔ-

ɑɘ ɌɜɞɑɠɌɖɞɚɎ. Ⱥɍɥɑɑ ɖɚɗɔɣɑɝɞɎɚ ɞɚɣɑɖ əɌ 

ɖɌɒɐɚɘ ɝəɔɘɖɑ ɝɚɝɞɌɎɔɗɚ 62.  

Ȱɗɫ ɚɍɟɣɌɪɥɑɕ Ɏɧɍɚɜɖɔ ɔɝɖɟɝɝɞɎɑəəɚɕ 

əɑɕɜɚəəɚɕ ɝɑɞɔ (ȴȹȽ) ɍɧɗɔ ɛɚɐɏɚɞɚɎɗɑəɧ 80 

ɠɌɕɗɚɎ Ɏ ɠɚɜɘɌɞɑ JPG, əɌ ɖɚɞɚɜɧɡ ɔɓɚɍɜɌɒɑ-

əɧ ɞɑɗɑɜɑəɞɏɑəɚɏɜɌɘɘɧ ɏɚɗɚɎɧ Ɏ ɍɚɖɚɎɚɕ ɛɜɚ-

ɑɖɢɔɔ. ȴɓ ɟɖɌɓɌəəɧɡ ɠɌɕɗɚɎ ɝɗɟɣɌɕəɧɘ ɚɍɜɌ-

ɓɚɘ ɍɧɗɔ ɎɧɍɜɌəɧ 50 ɐɗɫ ɚɍɟɣɌɪɥɑɕ Ɏɧɍɚɜɖɔ 

ɔ 10 ɐɗɫ ɎɌɗɔɐɌɢɔɔ Ɏɚ Ɏɜɑɘɫ ɚɍɟɣɑəɔɫ, 20 ɐɗɫ 

ɖɚəɞɜɚɗɫ ɛɚɝɗɑ ɚɖɚəɣɌəɔɫ ɚɍɟɣɑəɔɫ ɘɚɐɑɗɔ. 

ɁɌɜɌɖɞɑɜɔɝɞɔɖɌ ȴȹȽ ɔ Ɍɗɏɚɜɔɞɘ ɚɍɟ-

ɣɑəɔɫ.  

ȴɝɖɟӢɝɝɞɎɑəəɌɫ əɑɕɜɚӢəəɌɫ ɝɑӢɞɨ (ȴȹȽ) ð 

ɘɌɞɑɘɌɞɔɣɑɝɖɌɫ ɘɚɐɑɗɨ, Ɍ ɞɌɖɒɑ ɑɬ ɛɜɚɏɜɌɘɘ-

əɚɑ ɔɗɔ ɌɛɛɌɜɌɞəɚɑ Ɏɚɛɗɚɥɑəɔɑ, ɛɚɝɞɜɚɑəəɌɫ 

ɛɚ ɛɜɔəɢɔɛɟ ɚɜɏɌəɔɓɌɢɔɔ ɔ ɠɟəɖɢɔɚəɔɜɚɎɌ-

əɔɫ ɍɔɚɗɚɏɔɣɑɝɖɔɡ əɑɕɜɚəəɧɡ ɝɎɫɓɑɕ. ȺɝəɚɎ-

əɌɫ ɓɌɐɌɣɌ ɞɜɑəɔɜɚɎɖɔ ȴȹȽ əɌɝɞɚɫɥɑɏɚ ɔɝɝɗɑ-

ɐɚɎɌəɔɫ ð ɚɍɟɣɔɞɨ ȴȹȽ ɚɛɜɑɐɑɗɫɞɨ ɛɜɌɎɔɗɨəɧɑ 

ɖɚɚɜɐɔəɌɞɧ ɢɑɠɌɗɚɘɑɞɜɔɣɑɝɖɔɡ ɞɚɣɑɖ ɔ ɜɌɝ-

ɝɞɌɎɗɫɞɨ ɔɡ əɌ Ⱦȼȯ.  

ȬɜɡɔɞɑɖɞɟɜɌ ȴȹȽ.  

Ȱɗɫ ɜɑɌɗɔɓɌɢɔɔ ȴȹȽ ɍɧɗ ɔɝɛɚɗɨɓɚɎɌə 

ɠɜɑɕɘɎɚɜɖ PyTorch  ð ɩɞɚ ɝɚɎɜɑɘɑəəɌɫ ɍɔɍɗɔɚ-

ɞɑɖɌ ɏɗɟɍɚɖɚɏɚ ɚɍɟɣɑəɔɫ [1]. ȺəɌ ɐɌɬɞ ɘɌɖɝɔ-

ɘɌɗɨəɟɪ ɏɔɍɖɚɝɞɨ ɔ ɜɌɝɤɔɜɫɑɘɚɝɞɨ ɛɜɔ ɛɚ-

ɝɞɜɚɑəɔɔ ȴȹȽ, ɣɞɚ ɟɐɚɍəɚ ɐɗɫ ɜɌɓɗɔɣəɧɡ ɔɝ-

ɝɗɑɐɚɎɌəɔɕ. 

ȾɌɖ ɖɌɖ əɌɤɌ ɚɍɟɣɌɪɥɌɫ ɎɧɍɚɜɖɌ ɝɚɝɞɚɫ-

ɗɌ Ɏɝɑɏɚ ɔɓ 50 ɔɓɚɍɜɌɒɑəɔɕ, ɚɍɟɣɑəɔɑ əɑɕɜɚɝɑ-

ɞɔ ɝ əɟɗɫ əɌ ɩɞɔɡ ɐɌəəɧɡ ɛɜɔɎɚɐɔɗɚ ɖ əɑɟɐɚ-

ɎɗɑɞɎɚɜɔɞɑɗɨəɚɕ ɞɚɣəɚɝɞɔ ɔ ɛɗɚɡɚɕ ɚɍɚɍɥɌɪ-

ɥɑɕ ɝɛɚɝɚɍəɚɝɞɔ ɘɚɐɑɗɔ. Ƀɞɚɍɧ ɛɜɑɚɐɚɗɑɞɨ ɩɞɟ 

ɛɜɚɍɗɑɘɟ, ɍɧɗ ɛɜɔɘɑəɬə ɘɑɞɚɐ çɛɑɜɑəɚɝɌ ɚɍɟ-

ɣɑəɔɫè ɚɞ Ɍəɏɗɔɕɝɖɚɏɚ transfer  learning . Ⱥə ɛɚɓ-

Ⱦ 
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Ɏɚɗɫɑɞ ɚɍɟɣɔɞɨ ɡɚɜɚɤɟɪ ɘɚɐɑɗɨ, ɔɘɑɫ əɑɍɚɗɨ-

ɤɚɑ ɖɚɗɔɣɑɝɞɎɚ ɐɌəəɧɡ. Ƚɟɞɨ ɘɑɞɚɐɌ ɓɌɖɗɪɣɌ-

ɑɞɝɫ Ɏ ɞɚɘ, ɣɞɚɍɧ Ɏɓɫɞɨ ɏɚɞɚɎɟɪ ȴȹȽ, ɚɍɟɣɑə-

əɟɪ əɌ ɍɚɗɨɤɚɘ əɌɍɚɜɑ ɐɌəəɧɡ (Ɏɚɓɘɚɒəɚ, ɜɑ-

ɤɌɞɨ ɐɜɟɏɟɪ ɓɌɐɌɣɟ), Ɍ ɓɌɞɑɘ ɐɚɚɍɟɣɔɞɨ ɑɬ əɌ 

ɝɎɚɔɡ ɐɌəəɧɡ ɔ ɛɚɐ ɝɎɚɪ ɓɌɐɌɣɟ. Ȯ ɖɌɣɑɝɞɎɑ 

ɞɌɖɚɕ ɛɜɑɐɚɍɟɣɑəəɚɕ ɘɚɐɑɗɔ ɍɧɗɌ ɎɓɫɞɌ ɝɑɞɨ 

SE-ResNeXt -50, ɛɜɑɐɚɍɟɣɑəəɌɫ əɌ ImageNet  ð 

ɘɌɝɝɔɎəɚɕ ɍɌɓɑ ɐɌəəɧɡ ɌəəɚɞɔɜɚɎɌəəɧɡ ɔɓɚɍ-

ɜɌɒɑəɔɕ, ɛɜɑɐəɌɓəɌɣɑəəɚɕ ɐɗɫ ɚɞɜɌɍɚɞɖɔ ɔ ɞɑ-

ɝɞɔɜɚɎɌəɔɫ ɘɑɞɚɐɚɎ ɜɌɝɛɚɓəɌɎɌəɔɫ ɚɍɜɌɓɚɎ ɔ 

ɘɌɤɔəəɚɏɚ ɓɜɑəɔɫ [2]. Ȼɚ ɝɚɝɞɚɫəɔɪ əɌ 2016 

ɏɚɐ Ɏ ɍɌɓɟ ɐɌəəɧɡ ɍɧɗɚ ɓɌɛɔɝɌəɚ ɚɖɚɗɚ ɐɑɝɫɞɔ 

ɘɔɗɗɔɚəɚɎ URL ɝ ɔɓɚɍɜɌɒɑəɔɫɘɔ ɔɓ 1000 ɜɌɓ-

ɗɔɣəɧɡ ɖɌɞɑɏɚɜɔɕ, ɖɚɞɚɜɧɑ ɛɜɚɤɗɔ ɜɟɣəɟɪ Ɍə-

əɚɞɌɢɔɪ ɐɗɫ ImageNet . 

Ȱɗɫ ɞɚɏɚ, ɣɞɚɍɧ ɌɐɌɛɞɔɜɚɎɌɞɨ ɐɌəəɟɪ Ɍɜ-

ɡɔɞɑɖɞɟɜɟ ɐɗɫ ɓɌɐɌɣɔ ɜɌɝɝɞɌəɚɎɖɔ ɢɑɠɌɗɚɘɑɞ-

ɜɔɣɑɝɖɔɡ ɞɚɣɑɖ, ɘɧ ɓɌɘɑəɔɗɔ ɛɚɝɗɑɐəɔɕ ɝɗɚɕ 

SE-ResNeXt -50 əɌ ɣɑɞɧɜɑ ɛɚɗəɚɝɎɫɓəɧɡ ɝɗɚɫ ɝ 

ɔɝɛɚɗɨɓɚɎɌəɔɑɘ Batch  Normalization  ɔ ɠɟəɖɢɔɔ 

ɌɖɞɔɎɌɢɔɔ ReLU [4], ɚɛɜɑɐɑɗɫɑɘɚɕ ɖɌɖ 

 [3].  ȻɚɗɟɣɑəəɌɫ ɞɌɖɔɘ ɚɍɜɌ-

ɓɚɘ ɌɜɡɔɞɑɖɞɟɜɌ ɛɜɔɎɑɐɑəɌ əɌ ɜɔɝɟəɖɑ 1. 

ȴɓɚɍɜɌɒɑəɔɫ ɜɌɓɘɑɜɚɘ 224ɡ224 ɛɚɐɌɪɞɝɫ 

Ɏ ɛɜɑɞɜɑəɔɜɚɎɌəəɟɪ əɑɕɜɚəəɟɪ ɝɑɞɨ SE-

ResNeXt -50. Ƚɑɞɨ ɔɓɎɗɑɖɌɑɞ ɔɓ ɖɌɒɐɚɏɚ ɔɓɚɍɜɌ-

ɒɑəɔɫ Ɏɑɖɞɚɜ ɔɓ 2048 ɛɜɔɓəɌɖɚɎ. ȴɓɎɗɑɣɑəəɧɑ 

ɛɜɔɓəɌɖɔ ɛɜɚɡɚɐɫɞ ɣɑɜɑɓ ɖɚəɝɞɜɟɖɢɔɪ ɔɓ ɣɑ-

ɞɧɜɑɡ ɛɚɗəɚɝɎɫɓəɧɡ ɝɗɚɬɎ (Fully -Connected  lay-

er) ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ Batch  Normalization , 

ɠɟəɖɢɔɔ ɌɖɞɔɎɌɢɔɔ ReLU ɔ Dropout .  ȹɌ Ɏɧɡɚ-

ɐɑ ɛɚɗɟɣɌɑɘ Ɏɑɖɞɚɜ ɔɓ 124-ɡ ɛɜɑɐɝɖɌɓɌəəɧɡ ɖɚ-

ɚɜɐɔəɌɞ, ɛɜɔəɌɐɗɑɒɌɥɔɡ 62-ɘ ɢɑɠɌɗɚɘɑɞɜɔɣɑ-

ɝɖɔɘ ɞɚɣɖɌɘ (ɜɔɝ. 1). 

ȾɌɖ ɖɌɖ ɘɧ ɜɌɝɛɚɗɌɏɌɗɔ əɑɍɚɗɨɤɔɘ ɚɍɦɬ-

ɘɚɘ ɐɌəəɧɡ, ɔɝɛɚɗɨɓɚɎɌəɔɑ ɞɌɖɚɕ ɏɗɟɍɚɖɚɕ 

əɑɕɜɚəəɚɕ ɝɑɞɔ ɘɚɒɑɞ ɛɜɔɎɑɝɞɔ ɖ ɑɬ ɛɑɜɑɚɍɟ-

ɣɑəɔɪ. Ȼɑɜɑɚɍɟɣɑəɔɑ ȴȹȽ ð ɩɞɚ ɫɎɗɑəɔɑ, ɖɚɏɐɌ 

ɛɚɝɞɜɚɑəəɌɫ ɘɚɐɑɗɨ ɡɚɜɚɤɚ Ɍɛɛɜɚɖɝɔɘɔɜɟɑɞ 

ɛɜɔɘɑɜɧ ɔɓ ɚɍɟɣɌɪɥɑɕ Ɏɧɍɚɜɖɔ, əɚ ɚɞəɚɝɔ-

ɞɑɗɨəɚ ɛɗɚɡɚ ɜɌɍɚɞɌɑɞ əɌ ɛɜɔɘɑɜɌɡ ɔɓ ɞɑɝɞɚɎɚɕ 

Ɏɧɍɚɜɖɔ, əɑ ɟɣɌɝɞɎɚɎɌɎɤɔɡ Ɏ ɚɍɟɣɑəɔɔ. ɉɞɚ 

ɝɎɫɓɌəɚ ɝ ɞɑɘ, ɣɞɚ ɛɜɔ ɛɚɝɞɜɚɑəɔɔ ȴȹȽ Ɏ ɛɜɚ-

ɢɑɝɝɑ ɚɍɟɣɑəɔɫ Ɏ Ɏɧɍɚɜɖɑ ɚɍəɌɜɟɒɔɎɌɪɞɝɫ əɑ-

ɖɚɞɚɜɧɑ ɝɗɟɣɌɕəɧɑ ɓɌɖɚəɚɘɑɜəɚɝɞɔ, ɖɚɞɚɜɧɑ 

ɚɞɝɟɞɝɞɎɟɪɞ Ɏ ɏɑəɑɜɌɗɨəɚɕ ɝɚɎɚɖɟɛəɚɝɞɔ. 

Ȱɗɫ ɛɜɑɚɐɚɗɑəɔɫ ɩɞɚɕ ɛɜɚɍɗɑɘɧ Ɏ ɛɚɝɗɑɐ-

əɔɡ ɝɗɚɫɡ ȴȹȽ ɍɧɗ ɔɝɛɚɗɨɓɚɎɌə Dropout , ɛɜɑɐ-

ɗɚɒɑəəɧɕ Ɏ ɜɌɍɚɞɑ Srivastava  N. [5]. ȴɐɑɫ ɩɞɚɏɚ 

ɘɑɞɚɐɌ ɓɌɖɗɪɣɌɑɞɝɫ Ɏ ɞɚɘ, ɣɞɚɍɧ ɛɜɔ ɞɜɑəɔ-

ɜɚɎɖɑ əɑɕɜɚəəɚɕ ɝɑɞɔ ɖɌɒɐɧɕ ɜɌɓ ɝɗɟɣɌɕəɧɘ 

ɚɍɜɌɓɚɘ ɓɌəɟɗɫɞɨ Ɏɧɡɚɐ ɐɚɗɔ əɑɕɜɚəɚɎ ɛɑɜɑɐ 

ɛɚɗəɚɝɎɫɓəɧɘ ɝɗɚɑɘ. Ȼɜɔ ɛɚɗɟɣɑəɔɔ ɛɜɑɐɝɖɌ-

ɓɌəɔɕ ɐɗɫ ɞɑɝɞɚɎɚɏɚ əɌɍɚɜɌ ɔɓɚɍɜɌɒɑəɔɕ, Ɏɘɑ-

ɝɞɚ ɓɌəɟɗɑəɔɫ ɝɗɟɣɌɕəɚɕ ɐɚɗɔ ɎɧɡɚɐɚɎ əɑɕɜɚ-

əɚɎ, Ɏɝɑ Ɏɧɡɚɐɧ ɟɘɑəɨɤɌɪɞɝɫ Ɏ ɐɎɌ ɜɌɓɌ. ɉɞɚɞ 

ɐɚɎɚɗɨəɚ ɛɜɚɝɞɚɕ Ɍɗɏɚɜɔɞɘ ɡɚɜɚɤɚ ɓɌɜɑɖɚɘɑə-

ɐɚɎɌɗ ɝɑɍɫ ɐɗɫ ɍɚɜɨɍɧ ɝ ɛɑɜɑɚɍɟɣɑəɔɑɘ. 

 ȻɚɗɟɣɑəəɌɫ ɘɚɐɑɗɨ ɞɜɑəɔɜɟɑɞɝɫ ɘɑɞɚɐɚɘ 

ɚɍɜɌɞəɚɏɚ ɜɌɝɛɜɚɝɞɜɌəɑəɔɫ ɚɤɔɍɖɔ. Ȼɚɐɜɚɍəɑɑ 

ɚ ɜɑɒɔɘɑ ɞɜɑəɔɜɚɎɖɔ ɍɟɐɑɞ əɌɛɔɝɌəɚ əɔɒɑ. 

ȻɚɐɏɚɞɚɎɖɌ ɔɝɡɚɐəɧɡ ɔɓɚɍɜɌɒɑəɔɕ. 

Ȱɗɫ ɛɜɑɐɟɛɜɑɒɐɑəɔɫ Ɏɚɓɘɚɒəɧɡ ɛɜɚɢɑɝ-

ɝɚɎ ɛɑɜɑɚɍɟɣɑəɔɫ ɔ ɐɗɫ ɟɗɟɣɤɑəɔɫ ɚɍɚɍɥɌɪ-

ɥɑɕ ɝɛɚɝɚɍəɚɝɞɔ ɘɚɐɑɗɔ, ɖ ɔɝɡɚɐəɧɘ ɔɓɚɍɜɌ-

ɒɑəɔɫɘ ɛɜɔɘɑəɫɗɔɝɨ ɝɔɗɨəɧɑ ɌɟɏɘɑəɞɌɢɔɔ. 

ȬɟɏɘɑəɞɌɢɔɔ ð ɩɞɚ əɌɘɑɜɑəəɧɑ ɔɝɖɌɒɑəɔɫ ɔ 

ɛɜɑɚɍɜɌɓɚɎɌəɔɫ ɔɝɡɚɐəɧɡ ɔɓɚɍɜɌɒɑəɔɕ ɐɗɫ ɞɚ-

ɏɚ, ɣɞɚɍɧ ɔɝɖɟɝɝɞɎɑəəɚ ɟɎɑɗɔɣɔɞɨ ɜɌɓɘɑɜ ɚɍɟ-

ɣɌɪɥɑɕ Ɏɧɍɚɜɖɔ, ɣɞɚ ɫɎɗɫɑɞɝɫ ɝɔɗɨəɚɕ ɜɑɏɟɗɫ-

ɜɔɓɌɢɔɑɕ ɐɗɫ ɘɚɐɑɗɔ. Ⱦɚ ɑɝɞɨ ȴȹȽ, ɛɜɚɝɘɌɞɜɔ-

ɎɌɫ ɛɜɔ ɞɜɑəɔɜɚɎɖɑ ɍɚɗɨɤɑ ɜɌɓɗɔɣəɧɡ ɔɓɚɍɜɌ-

ɒɑəɔɕ, ɗɟɣɤɑ ɚɍɚɍɥɌɑɞɝɫ ɔ ɘɑəɨɤɑ ɛɑɜɑɚɍɟɣɌ-

ɑɞɝɫ. 

ȽəɌɣɌɗɌ Ɏɝɑ ɔɓɚɍɜɌɒɑəɔɫ ɛɜɔɎɚɐɔɗɔɝɨ ɖ 

ɜɌɓɘɑɜɟ 256ɡ256 ɛɔɖɝɑɗɑɕ ɝ ɝɚɡɜɌəɑəɔɑɘ ɛɜɚ-

ɛɚɜɢɔɑɕ ɔɓɚɍɜɌɒɑəɔɫ, ɣɞɚɍɧ əɑ ɔɝɖɌɒɌɞɨ 

ɠɚɜɘɟ ɣɑɜɑɛɌ ɛɌɢɔɑəɞɚɎ. Ƀɞɚɍɧ ɛɜɚɛɚɜɢɔɔ ɝɚ-

ɡɜɌəɫɗɔɝɨ, ɔɓɚɍɜɌɒɑəɔɫ ɐɚɛɚɗəɫɗɔɝɨ ɐɚ ɖɎɌɐ-

ɜɌɞəɧɡ ɝɑɜɚɕ ɓɌɗɔɎɖɚɕ. ȳɌɞɑɘ, Ɏɝɑ ɔɓɚɍɜɌɒɑ-

əɔɫ ɛɜɚɡɚɐɔɗɔ ɛɜɑɐɎɌɜɔɞɑɗɨəɧɑ ɝɗɟɣɌɕəɧɑ 

ɛɜɑɚɍɜɌɓɚɎɌəɔɫ:  

1.  ȽɗɟɣɌɕəɚɑ ɜɌɓɘɧɞɔɑ ɔɓɚɍɜɌɒɑəɔɫ. 

2.  ȽɗɟɣɌɕəɌɫ ɖɚɜɜɑɖɢɔɫ ɫɜɖɚɝɞɔ. 

3.  ȺɞɜɌɒɑəɔɑ ɔɓɚɍɜɌɒɑəɔɫ ɚɞəɚɝɔɞɑɗɨəɚ 

ɎɑɜɞɔɖɌɗɨəɚɕ ɚɝɔ. 

4.  ȴɓɘɑəɑəɔɑ ɘɌɝɤɞɌɍɌ ɔɓɚɍɜɌɒɑəɔɫ Ɏ 

ɣɔɝɗɚ ɜɌɓ, ɎɧɍɜɌəəɚɑ ɜɌɎəɚɎɑɜɚɫɞəɚ ɔɓ 

ɚɞɜɑɓɖɌ ɚɞ 0.6 ɐɚ 1.4. 

5.  ȻɚɎɚɜɚɞ əɌ ɝɗɟɣɌɕəɧɕ ɟɏɚɗ ɚɞ -30Á ɐɚ 

+30Á. 

Ȼɚɝɗɑ ɩɞɚɏɚ ɔɓ ɔɓɚɍɜɌɒɑəɔɕ ɎɧɜɑɓɌɗɚɝɨ 

ɝɗɟɣɌɕəɚɑ ɚɖəɚ ɜɌɓɘɑɜɚɘ 224ɡ224 ɛɔɖɝɑɗɑɕ ɔ 

ɝɚɚɞɎɑɞɝɞɎɟɪɥɔɘ ɚɍɜɌɓɚɘ ɜɌɝɝɣɔɞɧɎɌɗɔɝɨ ɖɚ-

ɚɜɐɔəɌɞɧ ɢɑɠɌɗɚɘɑɞɜɔɣɑɝɖɔɡ ɞɚɣɑɖ ɞɌɖ, ɣɞɚɍɧ 

ɚəɔ ɝɚɚɞɎɑɞɝɞɎɚɎɌɗɔ əɚɎɧɘ ɔɓɚɍɜɌɒɑəɔɫɘ. 

Ȼɚɝɗɑ ɛɜɚɎɑɐɑəəɧɡ ɛɜɑɚɍɜɌɓɚɎɌəɔɕ, 

ɔɓɚɍɜɌɒɑəɔɫ ɝɚɍɔɜɌɗɔɝɨ Ɏ ɍɚɗɨɤɔɑ ɝɑɜɔɔ ɔ ɛɚ-

ɐɌɎɌɗɔɝɨ Ɏ ȴȹȽ ɐɗɫ ɑɬ ɚɍɟɣɑəɔɫ. 

ȾɜɑəɔɜɚɎɖɌ ȴȹȽ.  

ȴȹȽ ɚɍɟɣɌɗɌɝɨ ɚɛɞɔɘɔɓɔɜɚɎɌɞɨ ɝɞɌəɐɌɜɞ-

əɟɪ ɐɗɫ ɓɌɐɌɣ ɐɑɞɑɖɢɔɔ ɖɗɪɣɑɎɧɡ ɞɚɣɑɖ ɠɟəɖ-

ɢɔɪ ɛɚɞɑɜɨ MSE (Mean  Squared  Error ), ɖɚɞɚɜɌɫ 

ɚɛɜɑɐɑɗɫɑɞɝɫ ɝɗɑɐɟɪɥɔɘ ɚɍɜɌɓɚɘ: 

,  

ɏɐɑ  ð ɩɞɚ ɛɜɑɐɝɖɌɓɌəəɧɑ ɖɚɚɜɐɔəɌɞɧ 

ɢɑɠɌɗɚɘɑɞɜɔɣɑɝɖɔɡ ɞɚɣɑɖ, Ɍ  ð ɩɞɚ ɔɡ əɌɝɞɚɫ-

ɥɔɑ ɓəɌɣɑəɔɫ. 

 Ȯ ɖɌɣɑɝɞɎɑ ɚɛɞɔɘɔɓɌɞɚɜɌ ɔɝɛɚɗɨɓɚɎɌɗɝɫ 

Adam  [6]. Adam  (ɚɞ Ɍəɏɗ. adaptive  moment  est i-

mation ) ð ɩɞɚ Ɍɗɏɚɜɔɞɘ ɚɛɞɔɘɔɓɌɢɔɔ, ɫɎɗɫɪ-

ɥɑɕɝɫ ɜɌɝɤɔɜɑəɔɑɘ ɘɑɞɚɐɌ ɝɞɚɡɌɝɞɔɣɑɝɖɚɏɚ 

ɏɜɌɐɔɑəɞəɚɏɚ ɝɛɟɝɖɌ.  

ȾɜɑəɔɜɚɎɖɌ ȴȹȽ ɛɜɚɡɚɐɔɗɌ Ɏ ɐɎɌ ɩɞɌɛɌ. 

ȹɌ ɛɑɜɎɚɘ ɩɞɌɛɑ ɛɜɑɞɜɑəɔɜɚɎɌəəɧɕ SE-

ResNeXt -50 çɓɌɘɚɜɌɒɔɎɌɗɝɫè, Ɍ ɞɜɑəɔɜɚɎɌɗɔɝɨ  
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ɞɚɗɨɖɚ ɛɚɝɗɑɐəɔɑ ɣɑɞɧɜɑ ɛɚɗəɚɝɎɫɓəɧɡ ɝɗɚɫ. ȹɌ 

ɩɞɚɘ ɩɞɌɛɑ Ɏ əɑɕɜɚəəɟɪ ɝɑɞɨ ɔɓɚɍɜɌɒɑəɔɫ ɚɞ-

ɛɜɌɎɗɫɗɔɝɨ ɝɑɜɔɫɘɔ ɛɚ 800 ɤɞɟɖ. ȶɌɒɐɟɪ ɩɛɚ-

ɡɟ (ɩɛɚɡɚɕ ɘɧ əɌɓɧɎɌɑɘ 100 ɤɌɏɚɎ ɚɛɞɔɘɔɓɌ-

ɞɚɜɌ, əɌ ɖɌɒɐɚɘ ɔɓ ɖɚɞɚɜɧɡ ȴȹȽ ɛɜɚɝɘɌɞɜɔɎɌ-

ɑɞ ɝɑɜɔɪ ɔɓ 800 ɔɓɚɍɜɌɒɑəɔɕ), ɘɧ ɔɓɘɑɜɫɗɔ 

MSE  əɌ ɎɌɗɔɐɌɢɔɚəəɚɕ Ɏɧɍɚɜɖɑ ɔɓ 10 ɔɓɚɍɜɌ-

ɒɑəɔɕ, ɣɞɚɍɧ ɖɚəɞɜɚɗɔɜɚɎɌɞɨ ɛɜɚɢɑɝɝ ɚɍɟɣɑ-

əɔɫ ȴȹȽ. ȸɧ ɔɝɛɚɗɨɓɚɎɌɗɔ ɝɗɑɐɟɪɥɔɕ ɜɑɒɔɘ 

ɞɜɑəɔɜɚɎɖɔ: ɝɑɞɨ ɞɜɑəɔɜɚɎɌɗɌɝɨ ɝ əɌɣɌɗɨəɧɘ 

ɛɌɜɌɘɑɞɜɚɘ ɝɖɚɜɚɝɞɔ ɚɍɟɣɑəɔɫ (learning  rate ) 

ɜɌɎəɧɘ 0.0001; ɖɌɒɐɧɕ ɜɌɓ, ɖɚɏɐɌ ɚɤɔɍɖɌ 

MSE  əɌ ɎɌɗɔɐɌɢɔɚəəɚɕ Ɏɧɍɚɜɖɑ ɔɓ 10 ɔɓɚɍɜɌ-

ɒɑəɔɕ əɑ ɟɘɑəɨɤɌɗɌɝɨ Ɏ ɞɑɣɑəɔɑ 10 ɩɛɚɡ, ɘɧ 

ɟɘɑəɨɤɌɗɔ ɛɌɜɌɘɑɞɜ ɝɖɚɜɚɝɞɔ ɚɍɟɣɑəɔɫ Ɏ ɐɎɌ 

ɜɌɓɌ ɔ ɛɜɚɐɚɗɒɌɗɔ ɚɍɟɣɑəɔɑ. ȻɜɚɢɑɐɟɜɌ ɛɚɎɞɚ-

ɜɫɗɌɝɨ ɐɚ ɞɑɡ ɛɚɜ, ɛɚɖɌ ɚɤɔɍɖɌ əɌ ɎɌɗɔɐɌɢɔɚə-

əɚɕ Ɏɧɍɚɜɖɑ əɑ ɛɑɜɑɝɞɌəɑɞ ɟɗɟɣɤɌɞɨɝɫ. 

ȹɌ Ɏɞɚɜɚɘ ɩɞɌɛɑ ȴȹȽ ɞɜɑəɔɜɚɎɌɗɌɝɨ ɢɑ-

ɗɔɖɚɘ (Ɏɘɑɝɞɑ ɝ çɓɌɘɚɜɚɒɑəəɧɘè əɌ ɛɑɜɎɚɘ 

ɩɞɌɛɑ SE-ResNeXt -50) ɝ ɌəɌɗɚɏɔɣəɧɘ ɜɑɒɔɘɚɘ 

ɞɜɑəɔɜɚɎɖɔ. ȺɐəɌɖɚ əɌ ɩɞɚɘ ɩɞɌɛɑ ɔɓɚɍɜɌɒɑ-

əɔɫ ɚɞɛɜɌɎɗɫɗɔɝɨ Ɏ ȴȹȽ ɝɑɜɔɫɘɔ ɛɚ 185 ɔɓɚɍ-

ɜɌɒɑəɔɕ. ɉɞɚ ɎɧɓɎɌəɚ əɑɚɍɡɚɐɔɘɚɝɞɨɪ ɜɌɝɛɜɚ-

ɝɞɜɌəɫɞɨ ɚɤɔɍɖɟ ɝɖɎɚɓɨ ɏɗɟɍɚɖɟɪ ɝɑɞɨ SE-

ResNeXt -50, ɣɞɚ əɌɖɗɌɐɧɎɌɑɞ ɚɏɜɌəɔɣɑəɔɫ əɌ 

ɜɌɓɘɑɜ ɚɞɐɑɗɨəɚɕ ɝɑɜɔɔ, ɝɎɫɓɌəəɧɑ ɝ  ɚɛɑɜɌ-

ɞɔɎəɚɕ ɛɌɘɫɞɨɪ ɎɔɐɑɚɖɌɜɞ. ȽɚɚɞɎɑɞɝɞɎɑəəɚ, əɌ 

ɩɞɚɘ ɩɞɌɛɑ ɛɚɐ ɩɛɚɡɚɕ ɛɚəɔɘɌɑɞɝɫ 100 ɤɌɏɚɎ 

ɚɛɞɔɘɔɓɌɞɚɜɌ, əɌ ɖɌɒɐɚɘ ɔɓ ɖɚɞɚɜɧɡ ȴȹȽ ɛɜɚ-

ɝɘɌɞɜɔɎɌɑɞ ɛɚ 185 ɔɓɚɍɜɌɒɑəɔɕ.  

ȶɜɔɎɌɫ ɚɍɟɣɑəɔɫ əɑɕɜɚəəɚɕ ɝɑɞɔ əɌ ɚɍɚɔɡ 

ɩɞɌɛɌɡ ɛɜɔɎɑɐɑəɌ əɌ ɜɔɝɟəɖɑ 2. ȹɌ ɏɜɌɠɔɖɑ 

ɛɚɖɌɓɌəɌ ɓɌɎɔɝɔɘɚɝɞɨ ɠɟəɖɢɔɔ ɚɤɔɍɖɔ MSE əɌ 

ɎɌɗɔɐɌɢɔɚəəɚɕ Ɏɧɍɚɜɖɑ ɚɞ ɣɔɝɗɌ ɛɜɚɕɐɑəəɧɡ 

ɩɛɚɡ. Ⱥɍɟɣɑəɔɑ ɛɜɚɔɝɡɚɐɔɞ Ɏ ɐɎɌ ɩɞɌɛɌ: əɌ ɛɑɜ-

Ɏɚɘ ɛɜɑɞɜɑəɔɜɚɎɌəəɌɫ SE-ResNeXt -50 əɑ ɔɓɘɑ-

əɫɑɞɝɫ, ɚɍɟɣɌɪɞɝɫ ɞɚɗɨɖɚ ɛɚɝɗɑɐəɔɑ ɣɑɞɧɜɑ 

ɛɚɗəɚɝɎɫɓəɧɡ ɝɗɚɫ. ȹɌ Ɏɞɚɜɚɘ ɩɞɌɛɑ ȴȹȽ ɚɍɟ-

ɣɌɑɞɝɫ ɢɑɗɔɖɚɘ. ȯɜɌəɔɢɌ ɘɑɒɐɟ ɐɎɟɘɫ ɩɞɌɛɌɘɔ 

ɚɍɚɓəɌɣɑəɌ ɛɟəɖɞɔɜəɚɕ ɎɑɜɞɔɖɌɗɨəɚɕ ɛɜɫɘɚɕ 

əɌ ɏɜɌɠɔɖɑ. 

ȾɌɖɌɫ ɛɜɚɢɑɐɟɜɌ ɞɜɑəɔɜɚɎɖɔ ɛɚɓɎɚɗɔɗɌ 

ɚɍɟɣɔɞɨ SE-ResNeXt -50 ɓɌ ɤɑɝɞɨ ɣɌɝɚɎ ɝɟɘɘɌɜ-

əɚ, ɔɝɛɚɗɨɓɟɫ ɐɎɑ ɝɚɎɜɑɘɑəəɧɑ ɎɔɐɑɚɖɌɜɞɧ 

GTX 1080 TI. 

Ȼɚɗɟɣɑəɔɑ ɛɜɑɐɝɖɌɓɌəɔɕ.  

Ȱɗɫ ɜɌɝɝɞɌəɚɎɖɔ ɢɑɠɌɗɚɘɑɞɜɔɣɑɝɖɔɡ ɞɚ-

ɣɑɖ əɌ ɞɑɝɞɚɎɚɘ əɌɍɚɜɑ ɐɌəəɧɡ ɔɓ ɔɓɚɍɜɌɒɑəɔɫ 

ɎɧɜɑɓɌɑɞɝɫ ɢɑəɞɜɌɗɨəɌɫ ɣɌɝɞɨ ɜɌɓɘɑɜɚɘ 

224ɡ224 ɛɔɖɝɑɗɑɕ ɔ ɚɞɛɜɌɎɗɫɑɞɝɫ Ɏ ȴȹȽ. Ȼɜɑɐ-

ɝɖɌɓɌəəɧɑ əɑɕɜɚɝɑɞɨɪ ɖɚɚɜɐɔəɌɞɧ ɛɑɜɑɝɣɔɞɧ-

ɎɌɪɞɝɫ ɚɍɜɌɞəɚ, ɣɞɚɍɧ ɝɚɚɞɎɑɞɝɞɎɚɎɌɞɨ ɔɝɡɚɐ-

əɚɘɟ ɔɓɚɍɜɌɒɑəɔɪ. 

Ȱɗɫ ɟɞɚɣəɑəɔɫ ɛɜɑɐɝɖɌɓɌəɔɕ, ɘɧ ɛɜɔɘɑ-

əɔɗɔ Test Time  Augmentation : ɔɓ ɔɝɡɚɐəɚɏɚ 

ɔɓɚɍɜɌɒɑəɔɫ ɎɧɜɑɓɌɪɞɝɫ ɛɫɞɨ ɚɖɚə ɜɌɓɘɑɜɚɘ 

224ɡ224 ɛɔɖɝɑɗɑɕ Ɏ ɢɑəɞɜɑ ɔ ɛɚ ɟɏɗɌɘ, Ɍ ɞɌɖɒɑ 

ɩɞɔ ɚɖəɌ ɚɞɜɌɒɌɪɞɝɫ ɚɞəɚɝɔɞɑɗɨəɚ ɎɑɜɞɔɖɌɗɨ-

əɚɕ ɚɝɔ. Ȼɚɗɟɣɑəəɧɑ 10 ɔɓɚɍɜɌɒɑəɔɕ ɚɞɛɜɌɎ-

ɗɫɪɞɝɫ Ɏ ȴȹȽ. ȻɜɑɐɝɖɌɓɌəəɧɑ ɖɚɚɜɐɔəɌɞɧ ɝɚ-

ɚɞɎɑɞɝɞɎɟɪɥɔɘ ɚɍɜɌɓɚɘ ɛɑɜɑɝɣɔɞɧɎɌɪɞɝɫ ɔ 

ɟɝɜɑɐəɫɪɞɝɫ Ɍɜɔɠɘɑɞɔɣɑɝɖɔɘ ɝɜɑɐəɔɘ. 

ȼɑɓɟɗɨɞɌɞɧ.  

Ȱɗɫ ɚɢɑəɖɔ ɞɚɣəɚɝɞɔ ɜɌɝɝɞɌəɚɎɖɔ ɂȾ ɚɍɟ-

ɣɑəəɚɕ ȴȹȽ əɌ ɖɚəɞɜɚɗɨəɚɕ Ɏɧɍɚɜɖɑ ɞɑɗɑɜɑəɞ-

ɏɑəɚɏɜɌɘɘ ɝɜɌɎəɔɎɌɗɔ ɖɚɚɜɐɔəɌɞɧ ɞɚɣɑɖ, ɛɚɗɟ-

ɣɑəəɧɑ ɛɜɔ ɔɡ ɜɌɝɝɞɌəɚɎɖɑ ɎɜɌɣɚɘ-ɚɜɞɚɐɚəɞɚɘ 

ɔ ɚɍɟɣɑəəɚɕ ȴȹȽ, ɜɌɝɝɣɔɞɧɎɌɫ ɝɜɑɐəɑɖɎɌɐɜɌ-

ɞɔɣəɚɑ ɚɞɖɗɚəɑəɔɑ, ɚɛɜɑɐɑɗɫɑɘɚɑ ɛɚ ɠɚɜɘɟɗɑ 

,  

ɏɐɑ  ð ɩɞɚ, ɌəɌɗɚɏɔɣəɚ ɠɚɜɘɟɗɑ ɐɗɫ MSE , 

ɛɜɑɐɝɖɌɓɌəəɧɑ ɖɚɚɜɐɔəɌɞɧ ɢɑɠɌɗɚɘɑɞɜɔɣɑ-

ɝɖɔɡ ɞɚɣɑɖ, Ɍ  ð ɩɞɚ ɔɡ əɌɝɞɚɫɥɔɑ ɓəɌɣɑəɔɫ.  

 

ȼɔɝ. 1 (Fig. 1) 

 

ȼɔɝ. 2 (Fig. 2) 

ȼɔɝ. 1. ȽɡɑɘɌ. 

ȴɞɚɏɚɎɌɫ ɌɜɡɔɞɑɖɞɟɜɌ ȴȹȽ.  

Fig. 1. Scheme.  

Final structure of artificial neural network.  

ȼɔɝ. 2. ȯɜɌɠɔɖ. 

ȶɜɔɎɌɫ ɚɍɟɣɑəɔɫ ȴȹȽ. 

Fig. 2.  Graph.  

Education line of artificial neural network.  
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ȼɑɓɟɗɨɞɌɞɧ ɝɞɌɞɔɝɞɔɣɑɝɖɚɕ ɚɍɜɌɍɚɞɖɔ ɛɚ-

ɗɟɣɑəəɧɡ ɐɌəəɧɡ ɛɜɑɐɝɞɌɎɗɑəɧ Ɏ ɞɌɍɗɔɢɑ ʈ1 

(ɛɜɔ ɛɚɐɝɣɑɞɑ ɚɤɔɍɖɔ ɖɚɚɜɐɔəɌɞɧ ɞɚɣɑɖ ɛɜɔ-

əɔɘɌɪɞ ɓəɌɣɑəɔɫ ɚɞ 0 ɐɚ 1 ð ɖɜɌɫ ɔɓɚɍɜɌɒɑ-

əɔɫ). 

ȹɌ ɜɔɝɟəɖɑ 3 ɛɜɑɐɝɞɌɎɗɑə ɛɜɔɘɑɜ ɜɌɝɝɞɌ-

əɚɎɖɔ ɢɑɠɌɗɚɘɑɞɜɔɣɑɝɖɔɡ ɞɚɣɑɖ əɌ Ⱦȼȯ 21 ɎɜɌ-

ɣɚɘ (Ȭ ð ɝɗɑɎɌ) ɔ ɚɍɟɣɑəəɚɕ ȴȹȽ (ȭ ð ɝɛɜɌɎɌ). 

Ȼɚɝɗɑ ɜɌɝɝɞɌəɚɎɖɔ ɢɑɠɌɗɚɘɑɞɜɔɣɑɝɖɔɡ 

ɞɚɣɑɖ (ɂȾ) əɌɞɜɑəɔɜɚɎɌəəɚɕ ȴȹȽ, Ɏɜɑɘɫ, ɓɌ-

ɞɜɌɣɑəəɚɑ ɎɜɌɣɚɘ əɌ ɖɚɜɜɑɖɞɔɜɚɎɖɟ ɛɚɗɚɒɑəɔɫ 

62 ɂȾ, əɑ ɛɜɑɎɧɤɌɗɚ 2-3 ɘɔəɟɞ. 

Ⱥɍɝɟɒɐɑəɔɑ.  

ȳɌɐɌɣɌ ɐɑɞɑɖɢɔɔ ɖɗɪɣɑɎɧɡ ɞɚɣɑɖ ɚɣɑəɨ 

ɎɌɒəɌ ɐɗɫ ɜɌɝɛɚɓəɌɎɌəɔɫ ɔ ɌəɌɗɔɓɌ ɣɑɗɚɎɑɣɑ-

ɝɖɔɡ ɗɔɢ. Ȯ ɝɎɫɓɔ ɝ ɩɞɔɘ, ɐɗɫ ɜɑɤɑəɔɫ ɩɞɚɕ ɓɌ-

ɐɌɣɔ ɍɧɗɚ ɛɜɑɐɗɚɒɑəɚ ɘəɚɒɑɝɞɎɚ ɜɌɓɗɔɣəɧɡ 

ɘɑɞɚɐɚɎ. ȼɌəɑɑ, ɍɚɗɨɤɔəɝɞɎɚ ɔɓ əɔɡ ɚɝəɚɎɧɎɌ-

ɗɚɝɨ əɌ ɖɗɌɝɝɔɣɑɝɖɔɡ ɘɑɞɚɐɌɡ ɞɌɖɔɡ, ɖɌɖ ɝɗɟ-

ɣɌɕəɧɕ ɗɑɝ, ɏɜɌɐɔɑəɞəɧɕ ɍɟɝɞɔəɏ, SVM [7 - 9]. 

ȺɐəɌɖɚ ɞɌɖɔɑ ɘɑɞɚɐɧ ɝɗɚɒəɧ Ɏ ɜɑɌɗɔɓɌɢɔɔ ɔ 

əɑ ɚɞɗɔɣɌɪɞɝɫ Ɏɧɝɚɖɚɕ ɝɞɌɍɔɗɨəɚɝɞɨɪ. 

Ȯ ɛɚɝɗɑɐəɔɑ ɏɚɐɧ ɐɗɫ ɜɑɤɑəɔɫ ɓɌɐɌɣ ɖɚɘ-

ɛɨɪɞɑɜəɚɏɚ ɓɜɑəɔɫ ɍɚɗɨɤɚɑ ɜɌɓɎɔɞɔɑ ɛɚɗɟɣɔɗɔ 

ɘɑɞɚɐɧ, ɝɎɫɓɌəəɧɑ ɝ ɏɗɟɍɚɖɔɘɔ ɝɎɑɜɡɞɚɣəɧɘɔ 

əɑɕɜɚəəɧɘɔ ɝɑɞɫɘɔ. ȼɑɤɑəɔɫ, ɚɝəɚɎɧɎɌɪɥɔɑ-

ɝɫ əɌ əɑɕɜɚəəɧɡ ɝɑɞɫɡ, ɍɧɝɞɜɚ ɛɜɑɎɓɚɤɗɔ ɞɜɌ-

ɐɔɢɔɚəəɧɑ ɘɑɞɚɐɧ ɖɌɖ ɛɚ ɞɚɣəɚɝɞɔ, ɞɌɖ ɔ ɛɚ 

ɝɞɌɍɔɗɨəɚɝɞɔ ɔ ɚɍɚɍɥɌɪɥɑɕ ɝɛɚɝɚɍəɚɝɞɔ ɘɚɐɑ-

ɗɑɕ əɌ ɚɝəɚɎəɧɡ ɓɌɐɌɣɌɡ ɖɚɘɛɨɪɞɑɜəɚɏɚ ɓɜɑ-

əɔɫ. Ȯ ɞɚɘ ɣɔɝɗɑ, əɑɕɜɚəəɧɑ ɝɑɞɔ ɍɧɗɔ ɛɜɔɘɑ-

əɑəɧ ɐɗɫ ɜɌɝɛɚɓəɌɎɌəɔɫ ɚɞɐɑɗɨəɧɡ ɚɍɗɌɝɞɑɕ 

ɗɔɢɌ ɔ ɐɗɫ ɐɑɞɑɖɢɔɔ ɖɗɪɣɑɎɧɡ ɞɚɣɑɖ [10, 11]. 

ȼɑɓɟɗɨɞɌɞɧ, ɛɚɗɟɣɑəəɧɑ Ɏ əɌɝɞɚɫɥɑɘ ɔɝ-

ɝɗɑɐɚɎɌəɔɔ, ɝɎɔɐɑɞɑɗɨɝɞɎɟɪɞ ɚ ɛɜɔəɢɔɛɔɌɗɨ-

əɚɕ Ɏɚɓɘɚɒəɚɝɞɔ ɛɜɔɘɑəɑəɔɫ ȴȹȽ ɐɗɫ ɢɑɠɌ-

ɗɚɘɑɞɜɔɣɑɝɖɚɕ ɜɌɓɘɑɞɖɔ Ⱦȼȯ ɏɚɗɚɎɧ Ɏ ɍɚɖɚɎɚɕ 

ɛɜɚɑɖɢɔɔ ɔ ɛɜɚɎɑɐɑəɔɫ əɌ ɚɝəɚɎɑ ɩɞɚɕ ɜɌɓɘɑɞ-

ɖɔ ɜɌɓɗɔɣəɧɡ ɢɑɠɌɗɚɘɑɞɜɔɣɑɝɖɔɡ ɔɓɘɑɜɑəɔɕ 

(ɌəɌɗɔɓɚɎ). Ⱦɚɣəɚɝɞɨ ɜɌɝɝɞɌəɚɎɖɔ ɂȾ ɛɚɝɜɑɐ-

ɝɞɎɚɘ ȴȹȽ əɌɡɚɐɔɞɝɫ Ɏ ɛɜɑɐɑɗɌɡ 2% Ɏ ɝɜɌɎəɑ-

əɔɔ ɝ ɜɌɍɚɞɚɕ ɣɑɗɚɎɑɖɌ, Ɏ ɛɑɜɝɛɑɖɞɔɎɑ Ɏɚɓɘɚɒ-

TɌɍɗɔɢɌ ʈ1. ȼɑɓɟɗɨɞɌɞɧ ɝɞɌɞɔɝɞɔɣɑɝɖɚɕ ɚɍɜɌɍɚɞɖɔ ɖɚɚɜɐɔəɌɞ ɢɑɠɌɗɚɘɑɞɜɔɣɑɝɖɔɡ ɞɚ-

ɣɑɖ ɛɚɝɗɑ ɔɡ ɜɌɝɝɞɌəɚɎɖɔ ɚɍɟɣɑəəɚɕ ȴȹȽ ɔ ɎɜɌɣɚɘ-ɚɜɞɚɐɚəɞɚɘ. 

ʄʝʪʦʜ RMSE (ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʥʘʷ ʦʰʠʙʢʘ) 

ʆʜʥʦ ʮʝʥʪʨʘʣʴʥʦʝ ʦʢʥʦ 0.0198  

Test Time Augmentation 0.0188  

ʉʨʝʜʥʝʢʚʘʜʨʘʪʠʯʥʘʷ ʦʰʠʙʢʘ ʥʘ ʢʦʦʨʜʠʥʘʪʘʭ ʪʦʯʝʢ ʥʝ ʧʨʝʚʳʰʘʝʪ 2% ʦʪ ʨʘʟʤʝʨʘ ʠʟʦʙʨʘʞʝʥʠʷ.  

 

 

ȼɔɝ. 3 Ɍ (Fig. 3 Ɍ) 

 

ȼɔɝ. 3 ɍ (Fig. 3 Ɏ) 

ȼɔɝ. 3.  ȾɑɗɑɜɑəɞɏɑəɚɏɜɌɘɘɌ. 

ȽɜɌɎəɔɞɑɗɨəɚɑ ɛɜɑɐɝɞɌɎɗɑəɔɑ ɜɌɝɝɞɌəɚɎɖɔ ɢɑɠɌɗɚɘɑɞɜɔɣɑɝɖɔɡ ɞɚɣɑɖ ɎɜɌɣɚɘ (ɝɗɑɎɌ) ɔ ɚɍɟɣɑəəɚɕ ȴȹȽ (ɝɛɜɌ-

ɎɌ).  

Fig. 3.  Teleroentgenogram.  

Comparison of cephalometric points m ade by doctor (left) and educated artificial neural network (right).  
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əɚ ɛɚɎɧɤɑəɔɑ ɩɞɚɕ ɞɚɣəɚɝɞɔ ɛɜɔ ɞɜɑəɔɜɚɎɖɑ 

ȴȹȽ əɌ ɍɚɗɨɤɑɘ ɖɚɗɔɣɑɝɞɎɑ Ⱦȼȯ ð ɚɖɚɗɚ ɞɧɝɫ-

ɣɔ.  

ȹɌɘɔ ɍɧɗɚ ɚɞɘɑɣɑəɚ, ɣɞɚ ɐɗɫ ɚɍɟɣɑəəɚɕ 

ȴȹȽ ɖɌɣɑɝɞɎɚ ɔɓɚɍɜɌɒɑəɔɫ Ⱦȼȯ, əɌ ɖɚɞɚɜɚɕ 

ɛɜɚɔɝɡɚɐɔɞ ɜɌɝɝɞɌəɚɎɖɌ ɂȾ əɑ ɔɏɜɌɑɞ ɜɑɤɌɪ-

ɥɑɏɚ ɓəɌɣɑəɔɫ. Ȯ ɝɗɟɣɌɑ ɚɞɝɟɞɝɞɎɔɫ ɣɬɞɖɔɡ 

ɚɜɔɑəɞɔɜɚɎ əɌ Ⱦȼȯ, ȴȹȽ ɝɞɌɎɔɞ ɂȾ Ɏ ɟɝɜɑɐəɑə-

əɚɘ ɐɗɫ əɔɡ ɛɚɗɚɒɑəɔɔ. ȹɌɛɜɔɘɑɜ, ɖɌɖ Ɏɔɐəɚ 

əɌ ɜɔɝɟəɖɑ 3 ȭ, ɞɚɣɖɌ th  ɚɞɘɑɣɑəɌ ȴȹȽ Ɏ ɛɜɑɐ-

ɛɚɗɌɏɌɑɘɚɘ ɘɑɝɞɑ ɛɑɜɑɡɚɐɌ ɛɚɐɦɫɓɧɣəɚɕ ɚɍɗɌ-

ɝɞɔ əɌ ɛɑɜɑɐəɑɕ ɛɚɎɑɜɡəɚɝɞɔ ɤɑɔ. Ⱦɚ ɒɑ ɖɌɝɌ-

ɑɞɝɫ ɖɚəɞɟɜɚɎ ɓɟɍɚɎ ɛɜɔ əɌɗɚɒɑəɔɔ ɛɜɌɎɚɕ ɔ 

ɗɑɎɚɕ ɝɞɚɜɚə əɌ Ⱦȼȯ. ȾɌɖɚɑ ɛɚɎɑɐɑəɔɑ ȴȹȽ ɘɚ-

ɒɑɞ ɛɚɘɚɣɨ ɎɜɌɣɟ ɎɧɍɔɜɌɞɨ ɛɜɌɎɔɗɨəɚɑ ɛɚɗɚ-

ɒɑəɔɑ ɂȾ. 

ȼɌɝɝɞɌəɚɎɖɌ 62 ɂȾ ɟ ɎɜɌɣɌ ɓɌəɔɘɌɑɞ Ɏ 

ɝɜɑɐəɑɘ 6-7 ɘɔəɟɞ, ɚɍɟɣɑəəɌɫ ȴȹȽ ɛɜɚɎɚɐɔɞ 

ɩɞɚ ɘɏəɚɎɑəəɚ, ɛɚɝɗɑɐɟɪɥɌɫ ɖɚɜɜɑɖɞɔɜɚɎɖɌ 

ɎɜɌɣɚɘ əɑ ɛɜɑɎɧɤɌɑɞ 2-3 ɘɔəɟɞ. Ⱦɚ ɑɝɞɨ ɘɚɒəɚ 

ɝ ɟɎɑɜɑəəɚɝɞɨɪ ɟɞɎɑɜɒɐɌɞɨ, ɣɞɚ ɢɑɠɌɗɚɘɑɞɜɔ-

ɣɑɝɖɔɕ ɌəɌɗɔɓ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ȴȹȽ ɐɗɫ ɜɌɝ-

ɝɞɌəɚɎɖɔ ɂȾ ɖɌɖ ɘɔəɔɘɟɘ Ɏ 2 ɜɌɓɌ ɍɧɝɞɜɑɑ, 

ɣɑɘ ɞɜɌɐɔɢɔɚəəɧɕ ɛɚɐɡɚɐ. ȻɚɎɧɤɑəɔɑ ɞɚɣəɚ-

ɝɞɔ ɜɌɍɚɞɧ ȴȹȽ ɔ ɛɜɚɏɜɌɘɘəɌɫ ɚɛɞɔɘɔɓɌɢɔɫ 

ɝɌɘɚɏɚ ɌəɌɗɔɓɌ ɘɚɏɟɞ ɐɚɛɚɗəɔɞɑɗɨəɚ ɟɝɖɚɜɔɞɨ 

ɛɜɚɢɑɝɝ. 

ȿɣɔɞɧɎɌɫ ɟəɔɎɑɜɝɌɗɨəɚɝɞɨ ɛɚɐɡɚɐɌ ɔ ɏɔɍ-

ɖɚɝɞɨ ȴȹȽ, ɛɜɑɐɗɚɒɑəəɧɕ Ɍɗɏɚɜɔɞɘ ɘɚɒəɚ 

ɛɜɔɘɑəɫɞɨ ɐɗɫ ɚɍɟɣɑəɔɫ əɚɎɧɡ ȴȹȽ ɐɗɫ ɜɑɌɗɔ-

ɓɌɢɔɔ ɝɡɚɒɔɡ ɢɑɗɑɕ ð ɜɌɓɘɑɞɖɔ ɗɪɍɧɡ ɘɑɐɔ-

ɢɔəɝɖɔɡ ɔɓɚɍɜɌɒɑəɔɕ ɔ ɛɚɝɗɑɐɟɪɥɔɡ Ɍəɞɜɚ-

ɛɚɘɑɞɜɔɣɑɝɖɔɡ ɔɓɘɑɜɑəɔɕ. ȹɌɔɍɚɗɑɑ ɍɗɔɓɖɚɕ 

ɓɌɐɌɣɑɕ ɫɎɗɫɑɞɝɫ ɢɑɠɌɗɚɘɑɞɜɔɣɑɝɖɔɕ ɌəɌɗɔɓ 

Ⱦȼȯ Ɏ ɛɜɫɘɚɕ ɛɜɚɑɖɢɔɔ. Ȯ əɌɤɑɘ ɔɝɝɗɑɐɚɎɌəɔɔ 

ɘɧ ɔɝɛɚɗɨɓɚɎɌɗɔ 62 ɂȾ, ɚɐəɌɖɚ ɩɞɚ ɖɚɗɔɣɑɝɞɎɚ 

əɔɣɑɘ əɑ ɚɏɜɌəɔɣɑəɚ. Ȼɚɩɞɚɘɟ ɛɜɑɐɗɚɒɑəəɧɕ 

Ɍɗɏɚɜɔɞɘ ɘɚɒəɚ ɛɜɔɘɑəɔɞɨ ɐɗɫ ɜɌɓɘɑɞɖɔ ɘɑ-

ɐɔɢɔəɝɖɔɡ ɔɓɚɍɜɌɒɑəɔɕ ɗɪɍɧɘ ɖɚɗɔɣɑɝɞɎɚɘ 

ɜɑɛɑɜəɧɡ ɞɚɣɑɖ. 

Ⱥɝɚɍɟɪ ɌɖɞɟɌɗɨəɚɝɞɨ ɐɌəəɧɕ ɘɑɞɚɐ ɛɚɗɟ-

ɣɔɞ ɛɜɔ ɛɜɚɎɑɐɑəɔɔ 3D-ɢɑɠɌɗɚɘɑɞɜɔɔ ɛɚ ɐɌə-

əɧɘ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ ɔɗɔ ɝɖɌəɌɘ 

ɗɔɢɌ, ɞɌɖ ɖɌɖ Ɏ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ ɩɞɚ əɌɔɍɚɗɑɑ 

ɞɜɟɐɚɑɘɖɔɕ ɘɑɞɚɐ ɚɍɝɗɑɐɚɎɌəɔɫ Ɏ ɚɜɞɚɐɚəɞɔɔ ɔ 

ɣɑɗɪɝɞəɚ-ɗɔɢɑɎɚɕ ɡɔɜɟɜɏɔɔ. 

ȮɧɎɚɐɧ.  

ȴȹȽ ɘɚɒəɚ ɔɝɛɚɗɨɓɚɎɌɞɨ ɐɗɫ ɌɎɞɚɘɌɞɔɓɔ-

ɜɚɎɌəəɚɕ ɜɌɝɝɞɌəɚɎɖɔ ɢɑɠɌɗɚɘɑɞɜɔɣɑɝɖɔɡ ɞɚ-

ɣɑɖ əɌ ɞɑɗɑɜɑəɞɏɑəɚɏɜɌɘɘɌɡ ɔ ɗɪɍɧɡ ɛɗɚɝɖɚɝɞ-

əɧɡ ɜɑəɞɏɑəɚɎɝɖɔɡ ɝəɔɘɖɌɡ ɔ ɠɚɞɚɏɜɌɠɔɫɡ ɗɔ-

ɢɌ. ȼɌɓɜɌɍɚɞɌəɌ ɖɚəɠɔɏɟɜɌɢɔɫ ȴȹȽ, ɛɚɓɎɚɗɫ-

ɪɥɌɫ ɝ Ɏɧɝɚɖɚɕ ɞɚɣəɚɝɞɨɪ ɜɌɝɝɞɌɎɗɫɞɨ ɢɑɠɌ-

ɗɚɘɑɞɜɔɣɑɝɖɔɑ ɞɚɣɑɖ əɌ Ⱦȼȯ ɏɚɗɚɎɧ Ɏ ɍɚɖɚɎɚɕ 

ɛɜɚɑɖɢɔɔ Ɏəɑ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɔɝɞɚɣəɔɖɌ ɛɚɗɟ-

ɣɑəɔɫ Ⱦȼȯ. ȺɤɔɍɖɌ ȴȹȽ Ɏ əɌɤɑɘ ɔɝɝɗɑɐɚɎɌəɔɔ 

ɝɚɝɞɌɎɔɗɌ 2%. Ȼɜɑɐɗɚɒɑəəɧɕ ɛɚɐɡɚɐ ɞɜɑɍɟɑɞ Ɏ 

2-3 ɜɌɓɌ ɘɑəɨɤɑ Ɏɜɑɘɑəɔ, ɣɑɘ ɞɜɌɐɔɢɔɚəəɧɕ 

çɜɟɣəɚɕè ɘɑɞɚɐ ɜɌɝɝɞɌəɚɎɖɔ ɢɑɠɌɗɚɘɑɞɜɔɣɑ-

ɝɖɔɡ ɞɚɣɑɖ, Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɖɚɗɔɣɑɝɞɎɌ ɞɚɣɑɖ 

ɔ ɝɗɚɒəɚɝɞɔ ɢɑɠɌɗɚɘɑɞɜɔɣɑɝɖɚɏɚ ɌəɌɗɔɓɌ. 

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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THE ROLE OF ULTRASOUND AND LABORATORY METHODS OF STUDYING 

COMORBID CONDITIONS IN PARKINSON'S DISEASE 

 

Bayborodina  I.V.1, Zavadovskaya  V.D.2, Zhukova  N.G.2, Fetisova  T.V.1,  

Yazhinova V.N. 1, Danilenko A.V. 1, Basanova A.V. 1, Zangeeva L.A. 1 

 
urpose. To study the effect of certain parameters of atherogenesis on the clinical 

manifestations of Parkinson's disease.  

Material and methods . A total of 84 patients were examined: 32 of them with BP 

and 52 without clinical signs of BP (comparison group). A method of duplex sca n-

ning of the extracranial region of the brachiocephalic arteries was applied using a Toshiba 

500 u ltrasound scanner using a linear sens or with a frequency of 12 MHz (Toshiba Aplio - 

2010).  

Results.  As a result of this work, indicators were obtained indicating a lower level of 

total cholesterol and its fractions, as well as lower values of CMM thickness at the level of 

the bifurcation of t he carotid arteries with a more rare occurrence of atherosclerotic plaques 

in the lumen of the vessels in the main group, unlike the comparison group. A direct corr e-

lation was established between the thickness of the CMI of the carotid arteries at the leve l of 

bifurcation on both sides, as well as between the level of LDL cholesterol and total chole s-

terol.  

Analysis of lipid metabolism and intima -media complex thickness in patients with 

varying degrees of severity of Parkinson's disease on the Hen -Yar scale revealed a statistica l-

ly significant relationship between total cholesterol in the blood of patients with PD and the 

degree of motor manifestations of the Henn Yar scale. The maximum concentration of total 

cholesterol is noted in the mixed (acido -rigid -shi vering) form of BP.  

Conclusion.  Thus, the results of ultrasound and laboratory studies indicate a d e-

crease in atherogenesis in Parkinson's disease, which suggests a decrease in the risk of at h-

eroscler osis in this cohort of patients.  

 

Keywords: parkinson's disease, duplex scanning of the extracranial part of brachi o-

cephalic arteries, atherosclerosis, thickness of intima -media.  
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ȼȺȷɈ ȿȷɈȾȼȬȳȮȿȶȺȮɇɁ ȴ ȷȬȭȺȼȬȾȺȼȹɇɁ ȸȱȾȺȰȺȮ ȴȽȽȷȱȰȺȮȬȹȴȵ 

ȶȺȸȺȼȭȴȰȹɇɁ ȽȺȽȾȺɋȹȴȵ Ȼȼȴ ȭȺȷȱȳȹȴ ȻȬȼȶȴȹȽȺȹȬ 

 

ȭɌɕɍɚɜɚɐɔəɌ ȴ.Ȯ.1, ȳɌɎɌɐɚɎɝɖɌɫ Ȯ.Ȱ.2, ȲɟɖɚɎɌ ȹ.ȯ.2, ȲɟɖɚɎɌ ȴ.Ȭ.2, 

ɀɑɞɔɝɚɎɌ Ⱦ.Ȯ.1, ɋɒɔəɚɎɌ Ȯ.ȹ.1, ȰɌəɔɗɑəɖɚ Ȭ.Ȯ.1, ȭɌɝɌəɚɎɌ Ȭ.Ȯ.1, ȳɌəɏɑɑɎɌ ȷ.Ȭ.1 
 

ɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. ȴɓɟɣɔɞɨ Ɏɗɔɫəɔɑ əɑɖɚɞɚɜɧɡ ɛɌɜɌɘɑɞɜɚɎ ɌɞɑɜɚɏɑəɑɓɌ əɌ 

ɖɗɔəɔɣɑɝɖɔɑ ɛɜɚɫɎɗɑəɔɫ ɍɚɗɑɓəɔ ȻɌɜɖɔəɝɚəɌ (ȭȻ).  

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. ȺɍɝɗɑɐɚɎɌəɚ 84 ɛɌɢɔɑəɞɌ, ɝɜɑɐɔ ɖɚɞɚɜɧɡ ɍɧɗɚ 32 

ɛɌɢɔɑəɞɌ ɝ  ȭȻ ɔ 52 ɛɌɢɔɑəɞɌ ɝ ɡɜɚəɔɣɑɝɖɚɕ ɔɤɑɘɔɑɕ ɘɚɓɏɌ ɍɑɓ ɖɗɔəɔɣɑ-

ɝɖɔɡ ɛɜɔɓəɌɖɚɎ ɛɌɜɖɔəɝɚəɔɓɘɌ (ɏɜɟɛɛɌ ɝɜɌɎəɑəɔɫ). Ȼɜɔɘɑəɫɗɔɝɨ ɐɟɛɗɑɖɝəɚɑ ɝɖɌəɔɜɚ-

ɎɌəɔɑ ɩɖɝɞɜɌɖɜɌəɔɌɗɨəɚɏɚ ɚɞɐɑɗɌ ɍɜɌɡɔɚɢɑɠɌɗɨəɧɡ Ɍɜɞɑɜɔɕ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɟɗɨɞɜɌ-

ɓɎɟɖɚɎɚɏɚ ɝɖɌəɑɜɌ Toshiba Aplio 500 (ɗɔəɑɕəɧɕ ɐɌɞɣɔɖ 12 ɘȯɢ) ɔ ɚɛɜɑɐɑɗɫɗɔɝɨ ɛɚɖɌɓɌ-

P 

ɂ 
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ɞɑɗɔ ɗɔɛɔɐəɚɏɚ ɚɍɘɑəɌ: ɚɍɥɔɕ ɡɚɗɑɝɞɑɜɔə, ɗɔɛɚɛɜɚɞɑɔɐ əɔɓɖɚɕ ɛɗɚɞəɚɝɞɔ (ɁȽ ȷȻȹȻ), 

ɗɔɛɚɛɜɚɞɑɔɐ Ɏɧɝɚɖɚɕ ɛɗɚɞəɚɝɞɔ (ɁȽ ȷȻȮȻ).  

ȼɑɓɟɗɨɞɌɞɧ. Ȯ ɜɑɓɟɗɨɞɌɞɑ ɛɜɚɎɑɐɑəəɚɕ ɜɌɍɚɞɧ ɛɚɗɟɣɑəɧ ɛɚɖɌɓɌɞɑɗɔ, ɝɎɔɐɑɞɑɗɨ-

ɝɞɎɟɪɥɔɑ ɚ ɍɚɗɑɑ əɔɓɖɚɘ ɟɜɚɎəɑ ɚɍɥɑɏɚ ɡɚɗɑɝɞɑɜɔəɌ ɔ ɑɏɚ ɠɜɌɖɢɔɔ, Ɍ ɞɌɖɒɑ ɍɚɗɑɑ 

əɔɓɖɔɑ ɛɚɖɌɓɌɞɑɗɔ ɞɚɗɥɔəɧ ɖɚɘɛɗɑɖɝɌ ɔəɞɔɘɌ-ɘɑɐɔɌ (ȶȴȸ) əɌ ɟɜɚɎəɑ ɍɔɠɟɜɖɌɢɔɔ 

ɝɚəəɧɡ Ɍɜɞɑɜɔɕ, ɝ ɍɚɗɑɑ ɜɑɐɖɚɕ ɎɝɞɜɑɣɌɑɘɚɝɞɨɪ Ɍɞɑɜɚɝɖɗɑɜɚɞɔɣɑɝɖɔɡ ɍɗɫɤɑɖ Ɏ ɛɜɚɝɎɑ-

ɞɑ ɝɚɝɟɐɚɎ Ɏ ɚɝəɚɎəɚɕ ɏɜɟɛɛɑ Ɏ ɚɞɗɔɣɔɑ ɚɞ ɏɜɟɛɛɧ ɝɜɌɎəɑəɔɫ. ȿɝɞɌəɚɎɗɑəɌ ɛɜɫɘɌɫ ɖɚɜ-

ɜɑɗɫɢɔɚəəɌɫ ɝɎɫɓɨ ɘɑɒɐɟ ɞɚɗɥɔəɚɕ ȶȴȸ ɝɚəəɧɡ Ɍɜɞɑɜɔɕ əɌ ɟɜɚɎəɑ ɍɔɠɟɜɖɌɢɔɔ ɝ 

ɚɍɑɔɡ ɝɞɚɜɚə, Ɍ ɞɌɖɒɑ ɘɑɒɐɟ ɟɜɚɎəɑɘ ɁȽ ȷȻȹȻ ɔ ɚɍɥɔɘ ɡɚɗɑɝɞɑɜɔəɚɘ. 

Ȼɜɔ ɌəɌɗɔɓɑ ɛɚɖɌɓɌɞɑɗɑɕ ɗɔɛɔɐəɚɏɚ ɚɍɘɑəɌ ɔ ɞɚɗɥɔəɧ ɖɚɘɛɗɑɖɝɌ ɔəɞɔɘɌ-ɘɑɐɔɌ 

ɟ ɛɌɢɔɑəɞɚɎ ɝ ɜɌɓɗɔɣəɚɕ ɝɞɑɛɑəɨɪ ɞɫɒɑɝɞɔ ɍɚɗɑɓəɔ ȻɌɜɖɔəɝɚəɌ ɛɚ ɤɖɌɗɑ Ɂɑə-ɋɜ Ɏɧ-

ɫɎɗɑəɌ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɌɫ ɓɌɎɔɝɔɘɚɝɞɨ ɟɜɚɎəɫ ɚɍɥɑɏɚ ɡɚɗɑɝɞɑɜɔəɌ Ɏ ɖɜɚɎɔ ɛɌɢɔ-

ɑəɞɚɎ ɝ ȭȻ ɔ ɝɞɑɛɑəɨɪ ɞɫɒɑɝɞɔ ɐɎɔɏɌɞɑɗɨəɧɡ ɛɜɚɫɎɗɑəɔɕ ɍɚɗɑɓəɔ ɛɚ ɤɖɌɗɑ Ɂɑə-ɋɜ. 

ȸɌɖɝɔɘɌɗɨəɌɫ ɖɚəɢɑəɞɜɌɢɔɫ ɟɜɚɎəɫ ɚɍɥɑɏɚ ɡɚɗɑɝɞɑɜɔəɌ ɚɞɘɑɣɑəɌ ɛɜɔ ɝɘɑɤɌəəɚɕ 

(Ɍɖɔəɑɞɔɖɚ-ɜɔɏɔɐəɚ-ɐɜɚɒɌɞɑɗɨəɚɕ) ɠɚɜɘɑ ȭȻ.  

ȳɌɖɗɪɣɑəɔɑ. ȼɑɓɟɗɨɞɌɞɧ ɟɗɨɞɜɌɓɎɟɖɚɎɧɡ ɔ ɗɌɍɚɜɌɞɚɜəɧɡ ɔɝɝɗɑɐɚɎɌəɔɕ ɝɎɔɐɑ-

ɞɑɗɨɝɞɎɟɪɞ ɚ ɝəɔɒɑəɔɔ ɛɚɖɌɓɌɞɑɗɑɕ ɌɞɑɜɚɏɑəɑɓɌ ɛɜɔ ɍɚɗɑɓəɔ ȻɌɜɖɔəɝɚəɌ, ɣɞɚ ɛɚɓɎɚɗɫ-

ɑɞ ɏɚɎɚɜɔɞɨ ɚ ɝəɔɒɑəɔɔ ɜɔɝɖɌ ɜɌɓɎɔɞɔɫ ɌɞɑɜɚɝɖɗɑɜɚɓɌ ɟ ɐɌəəɚɏɚ ɖɚəɞɔəɏɑəɞɌ ɛɌɢɔɑə-

ɞɚɎ.  

 

 ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɍɚɗɑɓəɨ ȻɌɜɖɔəɝɚəɌ, ɐɟɛɗɑɖɝəɚɑ ɝɖɌəɔɜɚɎɌəɔɑ ɩɖɝɞɜɌɖɜɌəɔ-

Ɍɗɨəɚɏɚ ɚɞɐɑɗɌ ɍɜɌɡɔɚɢɑɠɌɗɨəɧɡ Ɍɜɞɑɜɔɕ, Ɍɞɑɜɚɝɖɗɑɜɚɓ, ɞɚɗɥɔəɌ ɖɚɘɛɗɑɖɝɌ ɔəɞɔɘɌ-

ɘɑɐɔɌ. 
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n numerous publications of various a uthors 

there are conflicting data on the combin a-

tion of Parkinson's d isease (BP) and ather o-

sclerotic vascular lesions [1, 2, 3, 4, 5, 6, 7]. 

The study of the poss ibility of the influence 

of hyper - and hypochole sterolemia on the debut, 

the clinical forms and the rates of BP progression 

are of particular urgency and importanc e. It is 

known that the brain is especially rich in chole s-

terol (14% of ch olesterol is contained in the white 

matter of the brain, in gray matter it is 6%), ther e-

fore any fluctuation in the level of cholesterol and 

its fractions in the body, as well as a v iolation of 

its metab olism (increased formation of low density 

lipoproteins) to the dy sfunction of the membranes 

of the neurons of the brain and spinal cord, the 

formation of patholog ical synaptic transmission 

and the violation of the synthesis of steroid hor-

mones [4]. Thus, Barcelo -Coblijn G., Golovko 

M.Y., Weinhofer I. and others (2007) showed the 

effect of cholesterol in vitro on the le vel of alpha -

sinuclein and its structure and, conversely, 

proved the role of alpha -sinuclein in the metab o-

lism of fatty acids in the brain [5]. More over, in 

2004, scientists proved the relatio nship of lipid 

levels with oxidative stress and antioxidant activ i-

ty, which can explain their role in the pathogen e-

sis of neur odegenerative processes [6, 7].  

Known markers of atheroscl erosis are high 

levels of total cholesterol (OX), low -density lipopr o-

tein cholesterol (LDL cholesterol), low HDL chole s-

terol and increased thickness of the inner wall of 

the vascular wall (intima -media complex (CMM)) 

at the level of bifurcation of the comm on carotid 

artery. In 2000, at the 5th conference of the Ame r-

ican Heart Association (AAS) on the prevention of 

cardiovascular diseases, it was first recommended 

to determine the thickness of the CMM of the 

common carotid arteries, as an additional marker 

for identifying the risk of cardiovascular disease 

[8]. In one of the works of Russian scientists, data 

are presented that an increase in the level of OX 

and LDL cholesterol correlates with the degree of 

thickening of CMM and the degree of stenosis in 

the c ommon carotid artery [9]. The method for 

measuring the thickness of CMM was first d e-

scribed by Paolo Pignoli et al. in 1986, when vis u-

alizing the wall of the abdominal aorta [10].  

In the process of development of atheroscl e-

rosis, the thickening of CMM occu rs as a result of 

migration of a large number of components from 

the bloodstream to the intima of the arteries: 

I 
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monocytes, lymphocytes, cytokines, smooth mu s-

cle cells, resulting in the formation of foam cells 

that are the substrate of atherosclerotic plaqu e. 

As a result of the reorganization of cellular el e-

ments and the extracellular matrix, the elasticity 

of the arteries decreases, their stiffness, stiffness 

develops, the wall thickness/lumen ratio increa s-

es, the lumen narrowing, eventually leading to 

hemo dynamically significant obstruction to the 

blood flow [11].  

Introduction.  

Parkinson's disease (BP) is the most co m-

mon chronic neurodegenerative disease with a 

predominant lesion of the black substance of the 

brain, leading to a deficiency of not only dopam ine 

but also other neurotransmitters (serotonin, nor e-

pinephrine, glutamate and others) characterized 

by both pronounced motor and non -motor def i-

ciency and increasing disability. The problems of 

diagnosis of BP and comorbid (combined) cond i-

tions have not lo st their significance to the pr e-

sent day and continue to be the focus of attention 

of physicians of various specialties [12].  

Since BP is the lot of elderly people, it is very 

common for this patient population to have an 

atherosclerotic lesion of the cere bral vessels lea d-

ing to chronic cerebral ischemia [13]. In everyday 

practice, doctors tend to deal with a combination 

of neurodegenerative diseases and cerebrovasc u-

lar disorders in the elderly, which makes it diff i-

cult to differentiate between the clinical  manife s-

tations of the underlying and "secondary" disease 

in a particular patient and can lead to not always 

valid therapeutic tactics [14]. In the literature, the 

possibility of the influence of hyper - and hypoch o-

lesterolemia both on the development and o n the 

progression of BP was repeatedly discussed. The 

mechanism of the influence of lipids remains i n-

sufficiently studied. It is known that the brain is 

especially rich in cholesterol (14% of cholesterol is 

contained in the white matter of the brain, in gr ay 

matter it is 6%), therefore any fluctuation in the 

level of cholesterol and its fractions in the body, 

as well as a violation of its metabolism (increased 

formation of low density lipoproteins) to the dy s-

function of the membranes of the neurons of the 

brain and spinal cord, the formation of patholog i-

cal synaptic transmission and the violation of the 

synthesis of steroid hormones [4]. Atherosclerotic 

lesions of the cerebral vessels are not found in all 

patients with BP, but they have the following 

changes  in this disease: thinning of the capillary 

basement membrane, pericyte damage, collagen 

deposition, damage to endothelial cells, thickening 

of the inner wall of the vessel wall, sclerosis and 

thinning of the muscular membrane of the inner 

carotid artery [ 17]. As a result of vascular lesions, 

lacunar infarcts and changes in the type of le u-

koareosis, found in 1/3 of patients with BP, are 

formed in the brain [18]. With BP for a long time, 

the deficit of dopamine can be compensated by 

the enhancement of its sy nthesis by intact ne u-

rons, which should be ensured by adequate su p-

ply of cells with certain chemicals and energy [19]. 

Progressive impairment of blood circulation in the 

brain can worsen these compensatory abilities. In 

addition, it can lead to an increase  in the available 

age-related extrapyramidal insufficiency, which 

simulates some manifestations of BP, or contri b-

ute to the onset of BP [20].  

To date there is a large number of public a-

tions devoted to the study of the thickness of 

CMM in the carotid artery  with BP [21, 22, 23]. 

Some of them say that the thickness of CMM was 

greater in patients with BP than in the control 

group and that atherosclerotic changes found in 

patients with PD showed moderate carotid arteries 

with the most stable calcified plaques, despite a 

higher degree of stenosis carotid artery in patients 

with vascular parkinsonism [21, 22]. Other stu d-

ies have data that the thickness of CMM was less 

in patients with BP and these results indicate that 

they have a lower risk of developing atherosc ler o-

sis [23]. None of the literature publications have 

data on how these changes depend on the stage 

and clinical form of BP, and whether the ather o-

sclerotic lesions of the cerebral vessels affect the 

course and prognosis of this disease.  

The purpose of th is work was to study the 

effect of certain parameters of atherogenesis on 

the clinical manifestations of Parkinson's disease.  

Materials and methods.  

A total of 84 people were examined: 32 p a-

tients with clinically verified diagnosis of BP and 

52 with chron ic cerebral ischemia without clinical 

signs of parkinsonism (group -analysis). The age of 

the subjects ranged from 46 to 80 years, the ave r-

age age for the main group was 63.6 Ñ 8.7 years, 

for the comparison group 63.2 Ñ 10 years. All pa-

tients were on examin ation and treatment in OOO 

Consultative and Diagnostic Center "RITM", Ulan -

Ude (general director ð L.A. Zangeeva, chief doctor 

ð A.V. Basanova).  

Criteria for inclusion in the main group:  

1. Men and women between the ages of 46 

and 80 with a diagnosis of BP  not taking statins 

and not suffering from diabetes.  

2. The availability of voluntary informed 

consent for the study.  

Exclusion criteria from the main group:  

1. Patients with an established diagnosis of 

BP, taking the drug.  

2. The presence of clinical or a namnestic d a-

ta in patients with BP, stroke, transient ischemic 

attacks, chronic cerebral ischemia, acute coronary 

syndrome or high blood glucose levels.  

3. Refusal of the patient to participate in the 

study.  

Criteria for inclusion in the comparison 

group:  

1. Men and women aged 46 to 80 years who 

were outpatient for chronic cerebral ischemia and 
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without clinical symptoms of parkinsonism and 

who do not take statins  

2. The availability of voluntary informed 

consent for the study.  

Exclusion criteria from the co mparison 

group:  

1. Patients taking the drug.  

2. Patients have clinical or anamnestic data 

of a stroke, transient ischemic attacks, acute co r-

onary syndrome or high blood glucose levels.  

3. Refusal of the patient to participate in the 

study.  

All subjects und erwent general osmotic and 

neurological examination.  

Duplex scanning of the extracranial region 

of the brachiocephalic system was performed u s-

ing the Toshiba Aplio 500 digital diagnostic ultr a-

sound system (Toshiba Medical Systems Corpor a-

tion, Japan, 12 -MHz  linear sensor) using add i-

tional options (Precision Imaging Apli Pure TM 

and Speckle Reduction) that contribute to a more 

accurate definition of the thickness of CMM and, 

therefore, the diagnostic value of the duplex sca n-

ning method of the extracranial dep artment of the 

brachiocephalic system [14]. According to the n a-

tional recommendations that were developed by 

the Expert Committee of the All -Russian Scientific 

Society of Cardiology (2011), Kim thickness is 

considered to be increased if it is equal to or 

greater than 1.1 millimeters (mm). Local thicke n-

ing of CMM more than 1.3 mm indicates the pre s-

ence of an atherosclerotic plaque [24] (Fig. 1, 2).  

Laboratory examination was carried out a c-

cording to general rules. Blood sampling for d e-

termination of lipid metabolism ð total cholesterol, 

low density lipoprotein (LDL cholesterol), high 

density lipo protein (HDL cholesterol) was carried 

out after a preliminary 12 -hour fasting with the 

photometric colorimetry method [25]. Normal is 

the value of the concentration of total cholesterol 

in the blood for people over 40 years old, 3.63 -

5.20 mmol/l. The conce ntration of total choleste r-

ol above 6.5 mmol/l is considered a risk factor for 

the development of atherosclerosis. The normal 

values of the concentration of cholesterol in the 

blood serum for people over 40 years are: for 

women 0.78 -2.2 mmol/l, for men 0.7 8-1.8 

mmol/l. The decrease in the concentration of HDL 

cholesterol is lower than 0,9 mmol/l is associated 

with an increased risk of developing atheroscler o-

sis. Admissible limits for adult LDL chole sterol in 

the serum are 1.68 -4.53 mmol/l [26].  

 

Fig. 1 (ȼɔɝ. 1) 

 

Fig. 2 (ȼɔɝ. 2) 

Fig. 1.    Sonogram.  

The image of the thickened part of the intima -media 

complex at the level of bifurcation of the common caro t-

id artery (thickness of CMM = 1.22 mm).  

ȼɔɝ. 1.   ȽɚəɚɏɜɌɘɘɌ. 

ȴɓɚɍɜɌɒɑəɔɑ ɟɞɚɗɥɑəəɚɏɚ ɟɣɌɝɞɖɌ ɖɚɘɛɗɑɖɝɌ ɔəɞɔ-

ɘɌ-ɘɑɐɔɌ əɌ ɟɜɚɎəɑ ɍɔɠɟɜɖɌɢɔɔ ɚɍɥɑɕ ɝɚəəɚɕ Ɍɜɞɑ-

ɜɔɔ (ɞɚɗɥɔəɌ ȶȴȸ = 1.22 ɘɘ). 

Fig. 2.    Sonogra m.  

The image of an atherosclerotic plaque at the bifurc a-

tion level of the common carotid artery (left -transverse 

section of the atherosclerotic plaque stenosing the l u-

men of the common carotid by 43%; right -longitudinal 

section of the atherosclerotic plaqu e stenosing the l u-

men of the common carotid by 40%).  

ȼɔɝ. 2.   ȽɚəɚɏɜɌɘɘɌ. 

ȴɓɚɍɜɌɒɑəɔɑ Ɍɞɑɜɚɝɖɗɑɜɚɞɔɣɑɝɖɚɕ ɍɗɫɤɖɔ əɌ 

ɟɜɚɎəɑ ɍɔɠɟɜɖɌɢɔɔ ɚɍɥɑɕ ɝɚəəɚɕ Ɍɜɞɑɜɔɔ (left ð ɛɚ-

ɛɑɜɑɣəɧɕ ɝɜɑɓ Ɍɞɑɜɚɝɖɗɑɜɚɞɔɣɑɝɖɚɕ ɍɗɫɤɖɔ, ɝɞɑəɚ-

ɓɔɜɟɪɥɑɕ ɛɜɚɝɎɑɞ ɚɍɥɑɕ ɝɚəəɚɕ Ɍɜɞɑɜɔɔ əɌ 43%; 

right ð ɛɜɚɐɚɗɨəɧɕ ɝɜɑɓ Ɍɞɑɜɚɝɖɗɑɜɚɞɔɣɑɝɖɚɕ ɍɗɫɤ-

ɖɔ, ɝɞɑəɚɓɔɜɟɪɥɑɕ ɛɜɚɝɎɑɞ ɚɍɥɑɕ ɝɚəəɚɕ Ɍɜɞɑɜɔɔ 

əɌ 40%). 
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The statistical analysis was carried out u s-

ing the SPSS 17.0 software package. The qua nt i-

tative data reporting to the normal distribution 

was described by calculating the mean (X) with 

the standard deviation (m), those data that do not 

obey the normal distribution law were described 

with the median (Me) and the interquartile range  

 (Q1-Q3). The test for compliance with the 

normal distribution law was carried out by the 

Shapiro -Wilk criterion. To assess the reliability of 

the di fferences in the data, Student's t -test was 

used, and the Mann -Whitney test. To assess the 

reliabi l ity of the diffe rences in qualitative data - 

the x2 criterion or the exact Fisher criterion. To 

estimate the reliability of the differences in quant i-

tative d ata, dispersion analysis and the Craskell -

Wallis criterion were used. The relationship of the 

sym ptoms was evaluate d by calculating the rank 

corr elation coefficient of Spearman (r). The critical 

level of significance in testing statistical hypoth e-

ses was assumed to be 0.05.  

Results and discussion. At the first stage of 

the work, a comparative analysis of the level of 

total cholesterol, LDL cholesterol, HDL cholesterol, 

the thickness of the CIM extracranial section of 

brachiocephalic vessels on both sides of the inc i-

dence of intraluminal vascular formations (ather o-

sclerotic plaques) in patients with BP and patients 

of th e comparison group (Table 1) was carried out.  

The data presented in Table. 1, showed a 

lower level of total cholesterol and its fraction of 

LDL -XL in the main group, in contrast to the 

comparison group, which had statistically signif i-

cant differences (4.8 Ñ 1.2 mmol/L and 6.1 Ñ 1.1 

mmol/L at p <0.05, 2.7 Ñ 0.8 mmol/L, and 3.5 Ñ 

1.3 mmol/L at p <0.05, respectively) and agrees 

with earlier findings of other authors [16, 27]. In 

addition, in the main group, lower CMM thickness 

values were recorded at the level  of bifurcation of 

carotid arteries, and the occurrence of atheroscl e-

rotic plaques in the lumen of vessels was less o f-

ten noted, which also had statistically significant 

differences from the comparison group values (p 

<0.05). Thus, atherosclerotic plaques were recor d 

Table  ʈ1.    Indicators of lipid metabolism, thickness of CMM and the presence of i n-

traluminal formations (atherosclerotic plaques) in patients of the main group and the compar i-

son group.  

Index Main group 

(BP)  

(n=32) 

Comparison group 

(CHIM without signs 

of parkinsonism) 

(n=52) 

ʨ 

Age 63,6 63,2 0,900956 

Total cholesterol, mmol / l 4,8Ñ1.2 6,1Ñ1,1 0,0000 

Level HCLP, mmol / l 2,7Ñ0,8 3,5Ñ1,3 0,000049 

Level of HDL cholesterol, mmol / l 1,2 

(1,1-1,5) 

1,2 

(1,0-1,3) 

0,141841 

Thickness CMM on the right, mm 1,0 

(0,8-1,2) 

1,2 

(0,85-1,3) 

0,003623 

Thickness of CMM on the left, mm 1,0 

(0,8-1,2) 

1,2 

(0,85-1,3) 

0,05936 

  Presence of intraluminal vascular 

formations 

(12) 

37,5% 

(40) 

76,9% 

0,000336 
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ed 2.05 times more often in patients of the co m-

parison group, which may indicate a lower level of 

atherogenesis in BP patients (Fig. 3, 4).  

In our study, there were no statistically si g-

nificant differences between the levels of HDL ch o-

lesterol in patients of both groups: in the patients 

of the main gr oup this level was 1.2 (1.1 -1.5) 

mmol/l, and in the comparison group 1.2 (1.0 -1.3) 

mmol/l (p> 0.05).  

Next, a rank correlation analysis of the stu d-

ied indicators in the surveyed groups was co n-

ducted (Table 2, 3).  

The data obtained indicate that patients 

wit h BP have a direct correlation between total 

cholesterol and HDL cholesterol (R = 0.419876, p 

= 0.016) and LDL cholesterol (R = 0.545171, p = 

0.012) and between LDL cholesterol and HDL ch o-

lesterol (R = 0.566824, p = 0.007).  

The correlation analysis of the studied p a-

rameters in the patients of the comparison group 

revealed a direct correlation between the thic k-

ness of the carotid CMM at the bifurcation level on 

both sides (R = 0.8944, p = 0.0000), and also b e-

tween the level of LDL cholesterol and total ch o-

lesterol (R = 0, 548,259, p = 0.0000).  

The comparison of lipid metabolism and the 

results of duplex scanning of brachiocephalic a r-

teries in patients with BP depending on the sever i-

ty of the condition on the Hen -Yar scale are pr e-

sented in Table 4.  

For the imp lementation of this stage of the 

study, all patients were divided into the following 

groups, depending on the degree of motor impai r-

ment: Stage I by Hen -Yar (hemiparkinsonism, 

more often tremor, patients, as a rule, do not n o-

tice   difficulty   in  moving   and   performing   daily  

 

Fig. 3 (ȼɔɝ. 3) 

Fig. 3.    Bar chart.  

The incidence of atherosclerotic plaques in the main 

group and in the comparison group.  

ȼɔɝ. 3.    ȯɔɝɞɚɏɜɌɘɘɌ. 

ɃɌɝɞɚɞɌ ɎɝɞɜɑɣɌɑɘɚɝɞɔ Ɍɞɑɜɚɝɖɗɑɜɚɞɔɣɑɝɖɔɡ ɍɗɫɤɑɖ 

Ɏ ɚɝəɚɎəɚɕ ɏɜɟɛɛɑ ɔ ɏɜɟɛɛɑ ɝɜɌɎəɑəɔɫ. 

 

Fig. 4 (ȼɔɝ. 4) 

Fig. 4.    Diagram.  

The thickness of the intima -media complex in the basic group and the comparison group.  

ȼɔɝ. 4.    ȰɔɌɏɜɌɘɘɌ. 

ȾɚɗɥɔəɌ ɖɚɘɛɗɑɖɝɌ ɔəɞɔɘɌ-ɘɑɐɔɌ Ɏ ɚɝəɚɎəɚɕ ɏɜɟɛɛɑ ɔ ɏɜɟɛɛɑ ɝɜɌɎəɑəɔɫ. 
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Table ʈ2.    Results of correlation analysis of age, lipid metabolism and thickness of i n-

tima -media complex in patients with Parkinson's disease.  

 
Age 

Thickness of 

CMM on the 

left 

CMM thickness 

on the right 
OH HDL  LDL  

Age 1,000000 0,286050 0,286050 

-

0,0305

84 

0,15038

4 
0,029882 

Thickness of CMM 

on the left 
0,286050 1,000000 1,000000 

0,1160

63 

0,12951

5 
0,295843 

CMM thickness on 

the right 
0,286050 1,000000 1,000000 

0,1160

63 

0,12951

5 
0,295843 

Total cholesterol -0,030584 0,116063 0,116063 
1,0000

00 

0,41987

6 
0,545171 

HDL cholesterol 0,150384 0,129515 0,129515 
0,4198

76 

1,00000

0 
0,566824 

LDL cholesterol 0,029882 0,295843 0,295843 
0,5451

71 

0,56682

4 
1,000000 

 

   
 

Table ʈ3.    Results of correlation analysis of age, lipid metabolism and thickness of i n-

tima -media complex in patients of the comparison group.  

 
Age 

Thickness of 

CMM on the 

left 

CMM thickness on 

the right 
OH HDL  LDL  

Age 1,000000 0,455856 0,446162 
0,354

462 
-0,080121 

0,25792

2 

Thickness of CMM 

on the left 
0,455856 1,000000 0,896844 

0,257

919 
0,013622 

0,19704

0 

CMM thickness on 

the right 
0,446162 0,896844 1,000000 

0,243

552 
-0,057946 

0,17619

9 

Total cholesterol 0,354462 0,257919 0,243552 
1,000

000 
0,159484 

0,54825

9 

HDL cholesterol -0,080121 0,013622 -0,057946 
0,159

484 
1,000000 

0,08362

9 

LDL cholesterol 0,257922 0,197040 0,176199 
0,548

259 
0,083629 

1,00000

0 
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tasks) - 11 people, II stage (symptoms of pa rki n-

sonism have a bilateral character without an equ i-

librium disorder, pronounced hypokinesia, speech 

disturbance, gait) - 14 people and stage III (mild or 

moderate imbalance, instability in walking or 

standing iy, difficulties in tearing the foot off the 

ground, but the patients do not need help and are 

able to serve themselves without any problems) - 7 

people. In our study there were no patients with 

IV and V stages of the BP in Hen -Yar (gross man i-

festations of Parkinsonism with severe symptoms 

of imbalan ce, such patients need constant exte r-

nal help).  

From the data in the table it follows that the 

total cholesterol values were within reference va l-

ues (3.63 -5.20 mmol/l) in patients with BP. Mor e-

over, the maximum values of total cholesterol 

were registered a t the II stage of the BP according 

to Hen -Yar (5.1 Ñ 1.1 mmol/l), whereas a signifi-

cant decrease in the total cholesterol content was 

noted at the III stage of BP by Hen -Yar (3.8 Ñ 0,7 

mmol/l).  

Therefore, we can speak of a statistically 

significant relatio nship between the total chole s-

terol level in the blood of patients with BP and the 

severity of the motor manifestations of the disease 

according to Hen -Yar (H = 6.233858, p = 0.0443).  

The remaining analyzed parameters in p a-

tients with BP were within refere nce values and 

did not have statistically significant differences.  

The next stage of the work consisted in the 

study of the level of total cholesterol, LDL chole s-

terol, HDL cholesterol and thickness of CMM d e-

pending on different clinical forms of BP (Table  5). 

The analysis of the data presented in the t a-

ble showed that the maximum concentration of 

the total cholesterol level was noted with a mixed 

(akinetic -rigid -shaking) form of BP (5.0 Ñ 1.4 

mmol/l). At the same time, the minimum level of 

LDL cholesterol (2.6 Ñ 0.1 mmol/l). However, there 

were no statistically significant differences b e-

tween the clinical groups for all analyzed lipid m e-

tabolism parameters and duplex scanning of br a-

chiocephalic arteries.  

The final stage of the study was an analysis 

of the i ncidence of atherosclerotic plaques in p a-

tients of the main group at different stages of BP 

and in different clinical forms of BP (Table 6, 7).  

The data of Tables 6 and 7 show that there 

are no statistically significant differences in the 

occurrence of ath erosclerotic plaques at various 

stages according to Hen -Yar in BP (X2 = 0.016, p 

= 0.99) and in different clinical forms of BP (X2 = 

3.854; p = 0 ,14) .  

Conclusion.  

Table  ʈ4.    Indicators of lipid metabolism, thickness of the intima -media complex in p a-

tients with varying severity of Parkinson's disease according to the Hen -Yar scale.  

Index Stage I (n=11) II stage (n=14) III stage (n=7) Ranked YES 

Kraskela-

Wallis (ʅ) 

ʨ 

Total cholesterol, 

mmol / l. 

4,8 Ñ1,2 5,1Ñ1,1 4,1Ñ0,9 6,233858 0,0443 

LDL cholesterol 

level, mmol / l. 

2,6Ñ0,9 2,9Ñ0,8 2,7Ñ0,9 0,2759904 0,8711 

Level of HDL cho-

lesterol, mmol / l. 

1,1 

(1,0-1,5) 

1,2 

(1,2-1,8) 

1,1 

(1,1-1,2) 

2,853180 0,2401 

Thickness CMM 

on the right, mm 

0,9 

(0,6-1,1) 

1 

(0,8-1,3) 

0,9 

(0,9-1,1) 

1,479273 0,4773 

Thickness of CMM 

on the left, mm 

0,9 

(0,6-1,1) 

1 

(0,8-1,3) 

0,9 

(0,9-1,1) 

1,479273 0,4773 

Note: The significance criteria for p <0.05    
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Table  ʈ5.    The parameters of lipid metabolism, the thickness of the intima -media co m-

plex in patients with various clinical forms of Parkinson's disease.  

Index Akinetic-rigid 

form of BP 

(n=12) 

Throbbing 

form of BP 

(n=6) 

Mixed form 

of BP (n=14) 

Ranked YES 

Kraskela-Wallis 

(ʅ) 

ʨ 

Total cholesterol, 

mmol/l 

4,5Ñ1,0 4,6Ñ0,5 5,0Ñ1,5 1,399363 0,4967 

LDL cholesterol 

level, mmol/l 

2,9Ñ0,8 2,9Ñ0,5 2,6Ñ0,1 1,145176 0,5641 

Level of HDL cho-

lesterol, mmol/l 

1,2 

(1,1-1,55) 

1,4 

(1,2-1,6) 

1,15 

(1,1-1,47) 

1,605484 0,4481 

Thickness CMM 

on the right, mm 

1,0 

(0,7-1,2) 

0,8 

(0,7-0,9) 

1,0 

(0,8-1,2) 

2,553084 0,2790 

Thickness of CMM 

on the left, mm 

1,0 

(0,7-1,2) 

0,8 

(0,7-0,9) 

1,0 

(0,8-1,2) 

2,553084 0,2790 

Note: The significance criteria for p <0.05. 

   
 

Table   ʈ6.    Indices of in cidence of intraluminal formations in patients at different sta g-

es of Parkinson's disease.  

Index 1st stage in 

Hen-Yar 

(n=11) 

II stage in  

Hen-Yar 

(n=14) 

III stage in 

Hen-Yar 

(n=7) 

Pearson 

Chi-

square 

ʨ MP Chi-

square 

ʨ 

The presence of in-

traluminal vascular 

formations (athero-

sclerotic plaques) 

 

 

4 

 

 

 

 

5 

 

 

 

 

2 

 

 

0,0161

649 

0,991

95 

0,016267

0 

0,9919

0 
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After examining t he results of ultrasound 

and l aboratory studies suggesting a decrease in 

the rates of atherogenesis in Parki nson's disease, 

it can be assumed that in this contingent of p a-

tients the risk of atherosclerosis is lower and they 

are less susceptible to the occu rrence of vascular 

di seases of the brain, such as chronic ischemia or 

stroke of the brain.  
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ɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. ȽɚɛɚɝɞɌɎɗɑəɔɑ ɝɞɑɛɑəɔ əɌɖɚɛɗɑəɔɫ ɒɑɗɑɓɌ Ɏ ɚɍɗɌɝɞɔ ɍɌ-

ɓɌɗɨəɧɡ ɏɌəɏɗɔɑɎ ɛɚ ɐɌəəɧɘ SWI ɛɜɔ ɍɚɗɑɓəɔ ȻɌɜɖɔəɝɚəɌ əɌ ɜɌɓɗɔɣəɧɡ ɝɞɌ-

ɐɔɫɡ ɝ ɐɜɟɏɔɘɔ ɓɌɍɚɗɑɎɌəɔɫɘɔ əɑɜɎəɚɕ ɝɔɝɞɑɘɧ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. ȭɧɗɚ ɚɍɝɗɑɐɚɎɌəɚ 24 ɛɌɢɔɑəɞɌ, ɔɓ ɖɚɞɚɜɧɡ 8 ɛɌɢɔ-

ɑəɞɚɎ ɝ ɍɚɗɑɓəɨɪ ȻɌɜɖɔəɝɚəɌ əɌ 2 ɝɞɌɐɔɔ, 10 ɛɌɢɔɑəɞɚɎ əɌ 3 ɝɞɌɐɔɔ ɍɚɗɑɓəɔ ȻɌɜɖɔə-

ɝɚəɌ ɝ ɜɌɓɗɔɣəɚɕ ɐɗɔɞɑɗɨəɚɝɞɨɪ ɓɌɍɚɗɑɎɌəɔɫ (ɚɞ 4 ɐɚ 16 ɗɑɞ), 3 ɍɚɗɨəɧɡ ɝ ɩɝɝɑəɢɔɌɗɨ-

əɧɘ ɞɜɑɘɚɜɚɘ ɔ 3 ɍɚɗɨəɧɡ ɜɑɘɔɞɞɔɜɟɪɥɑ-ɜɑɢɔɐɔɎɔɜɟɪɥɑɕ ɠɚɜɘɚɕ ɜɌɝɝɑɫəəɚɏɚ ɝɖɗɑ-

ɜɚɓɌ, əɌɡɚɐɫɥɔɡɝɫ Ɏ ɠɌɓɑ ɝɞɚɕɖɚɕ ɜɑɘɔɝɝɔɔ. ȻɌɢɔɑəɞɌɘ ɎɧɛɚɗəɫɗɌɝɨ ɎɧɝɚɖɚɛɚɗɨəɌɫ 

ȸȼȾ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ əɌ ɞɚɘɚɏɜɌɠɑ Siemens  TrioTim  ɝ əɌɛɜɫɒɑəəɚɝɞɨɪ ɘɌɏəɔɞəɚɏɚ ɛɚɗɫ 

3 Ⱦ. ȶɜɚɘɑ əɌɞɔɎəɧɡ ɔɘɛɟɗɨɝəɧɡ ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɑɕ Ɏɝɑɘ ɍɚɗɨəɧɘ ɛɜɚɎɚɐɔɗɚɝɨ ɝɖɌ-

əɔɜɚɎɌəɔɑ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɛɜɚɞɚɖɚɗɌ SWI. 

ȼɑɓɟɗɨɞɌɞɧ. ȮɧɫɎɗɑəɚ ɛɚɎɧɤɑəɔɑ ɔəɞɑəɝɔɎəɚɝɞɔ ȸȼ-ɝɔɏəɌɗɌ əɌ SWI ɛɜɔ ɍɚ-

ɗɑɓəɔ ȻɌɜɖɔəɝɚəɌ Ɏ ɣɑɜəɚɕ ɝɟɍɝɞɌəɢɔɔ. ȻɜɚɎɑɐɑəəɧɕ ɌəɌɗɔɓ ɜɑɓɟɗɨɞɌɞɚɎ ɎɧɫɎɔɗ ɡɌ-

ɜɌɖɞɑɜəɟɪ əɑɕɜɚɎɔɓɟɌɗɔɓɌɢɔɚəəɟɪ ɖɌɜɞɔəɟ əɌɖɚɛɗɑəɔɫ ɒɑɗɑɓɌ Ɏ ɝɞɜɟɖɞɟɜɌɡ ɩɖɝɞɜɌ-

ɛɔɜɌɘɔɐəɚɕ ɝɔɝɞɑɘɧ. 

Ⱥɍɝɟɒɐɑəɔɑ. ȹɌɔɍɚɗɑɑ ɩɠɠɑɖɞɔɎəɚɕ SWI ɚɖɌɓɌɗɌɝɨ Ɏ ɝɗɟɣɌɑ ɐɔɠɠɑɜɑəɢɔɌɗɨ-

əɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɔɐɔɚɛɌɞɔɣɑɝɖɚɕ ɍɚɗɑɓəɔ ȻɌɜɖɔəɝɚəɌ ɔ ɩɝɝɑəɢɔɌɗɨəɚɏɚ ɞɜɑɘɚɜɌ. Ȯ əɑ-

ɖɚɞɚɜɧɡ ɝɗɟɣɌɫɡ ɛɜɚɔɝɡɚɐɔɞ ɎɑɝɨɘɌ ɝɡɚɒɑɑ əɌɖɚɛɗɑəɔɑ ɒɑɗɑɓɌ Ɏ ɝɞɜɟɖɞɟɜɌɡ ɍɌɓɌɗɨəɧɡ 

ɏɌəɏɗɔɑɎ, Ɏ ɚɝəɚɎəɚɘ Ɏ ɣɑɜəɚɕ ɝɟɍɝɞɌəɢɔɔ, ɛɜɔ əɑɖɚɞɚɜɧɡ ɐɜɟɏɔɡ əɑɚɛɟɡɚɗɑɎɧɡ ɓɌɍɚ-

ɗɑɎɌəɔɫɡ, əɌɛɜɔɘɑɜ, ɜɑɘɔɞɞɔɜɟɪɥɑ-ɜɑɢɔɐɔɎɔɜɟɪɥɑɕ ɠɚɜɘɑ ɜɌɝɝɑɫəəɚɏɚ ɝɖɗɑɜɚɓɌ. 

ɉɞɚ ɘɚɒɑɞ ɍɧɞɨ ɚɍɦɫɝəɑəɚ ɝ ɛɚɓɔɢɔɕ ɚɖɔɝɗɔɞɑɗɨəɚɏɚ ɝɞɜɑɝɝɌ, ɛɜɚɞɑɖɌɪɥɑɏɚ əɌ ɠɚəɑ 

ɎɚɝɛɌɗɔɞɑɗɨəɚɏɚ ɛɜɚɢɑɝɝɌ Ɏ ɝɗɟɣɌɑ ɜɌɝɝɑɫəəɚɏɚ ɝɖɗɑɜɚɓɌ ɔ əɑ ɛɜɔɎɚɐɫɥɑɏɚ ɖ ɜɌɓɎɔɞɔɪ 

ɖɗɔəɔɣɑɝɖɚɕ ɖɌɜɞɔəɧ ɛɚɜɌɒɑəɔɫ ɩɖɝɞɜɌɛɔɜɌɘɔɐəɚɕ ɝɔɝɞɑɘɧ, ɞɌɖ ɖɌɖ əɑ ɛɜɚɔɝɡɚɐɔɞ 

ɏɔɍɑɗɔ əɑɕɜɚəɚɎ Ɏ ɩɞɔɡ ɟɣɌɝɞɖɌɡ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ. 

ȳɌɖɗɪɣɑəɔɑ. ȸɑɞɚɐɔɖɌ SWI ɫɎɗɫɑɞɝɫ əɚɎɧɘ ɔ ɎɑɝɨɘɌ ɘəɚɏɚɚɍɑɥɌɪɥɔɘ ɔə-

ɝɞɜɟɘɑəɞɚɘ ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɓɌɍɚɗɑɎɌəɔɕ, ɝɚɛɜɚɎɚɒɐɌɪɥɔɡɝɫ ɛɚɜɌ-

ɒɑəɔɑɘ ɩɖɝɞɜɌɛɔɜɌɘɔɐəɚɕ ɝɔɝɞɑɘɧ. ȶɜɚɘɑ ɩɞɚɏɚ, ɚəɌ ɘɚɒɑɞ ɍɧɞɨ ɔɝɛɚɗɨɓɚɎɌəɌ ɐɗɫ 

ɟɞɚɣəɑəɔɫ ɓɎɑəɨɑɎ ɛɌɞɚɏɑəɑɓɌ əɌ ɜɌɓəɧɡ ɝɞɌɐɔɫɡ ɍɚɗɑɓəɔ ȻɌɜɖɔəɝɚəɌ, ɔɝɡɚɐɫ ɔɓ ɐɔəɌ-

ɘɔɖɔ əɌɖɚɛɗɑəɔɫ ɒɑɗɑɓɌ Ɏ ɣɑɜəɚɕ ɝɟɍɝɞɌəɢɔɔ ɔ ɐɜɟɏɔɡ ɍɌɓɌɗɨəɧɡ ɏɌəɏɗɔɫɡ ɝ ɞɑɣɑəɔɑɘ 

ɓɌɍɚɗɑɎɌəɔɫ. 
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urpose.  To compare the degree of iron accumulation in the basal ganglia according 

to SWI in Parkinson's disease at different stages with other diseases of the nervous 

system.  

Mat erial and methods . 24 patients were examined, including 8 patients with Par k-

inson's disease at stage 2, 10 patients at stage 3 of Parkinson's disease with different di s-

ease duration (from 4 to 16 years), 3 patients with essential tremor and 3 patients with  re-

mitting -recurrent form of multiple sclerosis in the phase of stable remission. Patients u n-

derwent high -field MRI of the brain on a Siemens TrioTim with a magnetic field strength of 

3T. In addition to the native pulse sequences, all patients underwent br ain scans using the 

SWI protocol.  

Results . An increase in the intensity of MR -signal on SWI in Parkinson's disease in 

the black substance was revealed. The analysis of the results revealed a characteristic ne u-

roimaging picture of iron accumulation in the s tructures of the extrapyramidal system.  

Discussion.  The most effective SWI was found in the case of differential diagnosis of 

idiopathic Parkinson's disease and essential tremor. In some cases, there is a very similar 

accumulation of iron in the structures  of the basal ganglia, mainly in the black substance, 

in some other non -tumor diseases, for example, remitting -recurrent form of multiple scler o-

sis. This can be explained from the standpoint of oxidative stress occurring against the 

background of inflammat ion in the case of multiple sclerosis and does not lead to the deve l-

opment of the clinical picture of the defeat of the extrapyramidal system, since there is no 

death of neurons in these parts of the brain.  

Conclusion . SWI technique is a new and a very pro mising tool for differential dia g-

nosis of diseases accompanied by lesions of the extrapyramidal system. In addition, it can 

be used to clarify the links of pathogenesis at different stages of Parkinson's disease, based 

on the dynamics of iron accumulation in the black substance and other basal ganglia du r-

ing the disease.  
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ɚɗɑɓəɨ ȻɌɜɖɔəɝɚəɌ (ȭȻ) ð Ɏɞɚɜɚɑ ɛɚ 

ɣɌɝɞɚɞɑ ɎɝɞɜɑɣɌɑɘɚɝɞɔ əɑɕɜɚɐɑɏɑəɑ-

ɜɌɞɔɎəɚɑ ɓɌɍɚɗɑɎɌəɔɑ ɛɚɝɗɑ ɍɚɗɑɓəɔ 

ȬɗɨɢɏɑɕɘɑɜɌ ɔ ɛɑɜɎɚɑ ɝɜɑɐɔ əɚɓɚɗɚ-

ɏɔɣɑɝɖɔɡ ɠɚɜɘ ɛɌɜɖɔəɝɚəɔɓɘɌ. ȼɌɝ-

ɛɜɚɝɞɜɌəɑəəɚɝɞɨ ɓɌɍɚɗɑɎɌəɔɫ ɝɚɝɞɌɎɗɫɑɞ 120-

180 ɝɗɟɣɌɑɎ əɌ 100 000 əɌɝɑɗɑəɔɫ, ɛɜɔɣɑɘ ɝɟ-

ɥɑɝɞɎɟɑɞ ɞɑəɐɑəɢɔɫ ɖ ɟɎɑɗɔɣɑəɔɪ ɓɌɍɚɗɑɎɌɑɘɚ-

ɝɞɔ ɝ ɎɚɓɜɌɝɞɚɘ. ȾɌɖ, ɝɜɑɐɔ ɗɔɢ ɝɞɌɜɤɑ 60 ɗɑɞ 

ȭȻ ɝɞɜɌɐɌɑɞ ɚɖɚɗɚ 1%, Ɍ ɝɜɑɐɔ ɗɔɢ ɝɞɌɜɤɑ 80 

ɗɑɞ ð ɟɒɑ 3% [1, 13]. Ȼɚ ɐɌəəɧɘ ȺɜɏɌəɔɓɌɢɔɔ 

ɚɍɦɑɐɔəɑəəɧɡ əɌɢɔɕ (ȺȺȹ) ɓɌ ɛɚɝɗɑɐəɔɑ 70 ɗɑɞ 

ɝɜɑɐəɫɫ ɛɜɚɐɚɗɒɔɞɑɗɨəɚɝɞɨ ɒɔɓəɔ Ɏ ɘɔɜɑ ɟɎɑ-

ɗɔɣɔɗɌɝɨ əɌ 23 ɏɚɐɌ, ɣɞɚ ɓɌɖɚəɚɘɑɜəɚ ɝɚɛɜɚ-

ɎɚɒɐɌɑɞɝɫ ɜɚɝɞɚɘ ɣɔɝɗɌ ɗɪɐɑɕ, Ɏɡɚɐɫɥɔɡ Ɏ 

ɏɜɟɛɛɟ ɜɔɝɖɌ ɜɌɓɎɔɞɔɫ əɑɕɜɚɐɑɏɑəɑɜɌɞɔɎəɧɡ 

ɓɌɍɚɗɑɎɌəɔɕ. Ȯ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ ɐɔɌɏəɚɝɞɔɖɌ 

ȭȻ ɚɝəɚɎɧɎɌɑɞɝɫ əɌ ɖɗɔəɔɣɑɝɖɚɕ ɖɌɜɞɔəɑ, ɚɐ-

əɌɖɚ ɖ ɘɚɘɑəɞɟ ɜɌɓɎɔɞɔɫ ɛɑɜɎɧɡ ɐɎɔɏɌɞɑɗɨəɧɡ 

ɝɔɘɛɞɚɘɚɎ ɚɖɚɗɚ 60-70% ɐɚɠɌɘɔəɑɜɏɔɣɑɝɖɔɡ 

əɑɕɜɚəɚɎ ɖɚɘɛɌɖɞəɚɕ ɣɌɝɞɔ ɣɑɜəɚɕ ɝɟɍɝɞɌəɢɔɔ 

ɟɒɑ ɟɞɜɌɣɑəɚ, ɝɗɑɐɚɎɌɞɑɗɨəɚ, ɛɚɞɑɜɫəɌ ɍɚɗɨɤɌɫ 

ɣɌɝɞɨ ɖɗɑɞɚɖ-ɘɔɤɑəɑɕ, əɌ ɖɚɞɚɜɧɑ ɘɚɒəɚ Ɏɚɓ-

ɐɑɕɝɞɎɚɎɌɞɨ ɝ ɛɚɘɚɥɨɪ ɗɑɖɌɜɝɞɎɑəəɧɡ ɛɜɑɛɌ-

ɜɌɞɚɎ. Ȯ ɝɎɫɓɔ ɝ ɩɞɔɘ, Ɏɚ Ɏɝɑɘ ɘɔɜɑ ɔɐɑɞ Ɍɖ-

ɞɔɎəɧɕ ɛɚɔɝɖ ɘɑɞɚɐɚɎ, ɛɚɓɎɚɗɫɪɥɔɡ ɐɔɌɏəɚ-

ɝɞɔɜɚɎɌɞɨ ȭȻ əɌ ɜɌəəɔɡ ɝɞɌɐɔɫɡ (Ɏ ɔɐɑɌɗɑ əɌ 

ɐɚɖɗɔəɔɣɑɝɖɚɕ ɝɞɌɐɔɔ). ȽɟɥɑɝɞɎɟɪɥɔɑ ɘɑɞɚ-

ɐɔɖɔ ɞɌɖɔɑ, ɖɌɖ ɛɚɓɔɞɜɚəəɚ-ɩɘɔɝɝɔɚəəɌɫ ɞɚɘɚ-

ɏɜɌɠɔɫ (ȻɉȾ) ɔ ɚɐəɚɠɚɞɚəəɌɫ ɩɘɔɝɝɔɚəəɌɫ 

ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ (ȺɀɉȶȾ) ɘɚɏɟɞ 

əɑɛɚɝɜɑɐɝɞɎɑəəɚ ɎɔɓɟɌɗɔɓɔɜɚɎɌɞɨ ɛɚɞɑɜɪ ɐɚ-

ɠɌɘɔəɑɜɏɔɣɑɝɖɔɡ ɖɗɑɞɚɖ, ɚɐəɌɖɚ ɝɚɛɜɚɎɚɒɐɌ-

ɪɞɝɫ ɗɟɣɑɎɚɕ əɌɏɜɟɓɖɚɕ ɚɜɏɌəɔɓɘɌ, ɔɘɑɪɞ Ɏɧ-

ɝɚɖɟɪ ɝɞɚɔɘɚɝɞɨ, Ɍ ɞɌɖɒɑ ɞɑɡəɔɣɑɝɖɔ ɝɗɚɒəɧ Ɏ 

ɔɝɛɚɗɨɓɚɎɌəɔɔ ɔ əɑɐɚɝɞɟɛəɧ Ɏ ȼɀ. ȸɌɏəɔɞəɚ-

ɜɑɓɚəɌəɝəɌɫ ɞɚɘɚɏɜɌɠɔɫ (ȸȼȾ) ɫɎɗɫɑɞɝɫ əɑɔə-

ɎɌɓɔɎəɧɘ ɔ ɚɍɥɑɛɜɔɓəɌəəɚ ɍɑɓɚɛɌɝəɧɘ ɐɗɫ 

ɛɌɢɔɑəɞɌ ɘɑɞɚɐɚɘ. ȽɞɌəɐɌɜɞəɧɑ Ⱦ1- ɔ Ⱦ2-

ɔɘɛɟɗɨɝəɧɑ ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɔ ɛɚɓɎɚɗɫɪɞ Ɏɧ-

ɫɎɔɞɨ ɝɞɜɟɖɞɟɜəɧɑ ɔɓɘɑəɑəɔɫ ɟ ɍɚɗɨəɧɡ ȭȻ 

ɞɌɖɔɑ, ɖɌɖ: ɖɚəɎɑɖɝɔɞɌɗɨəɌɫ Ɍɞɜɚɠɔɫ ɖɚɜɖɚɎɧɡ 

ɚɞɐɑɗɚɎ ɐɚɗɑɕ ɘɚɓɏɌ, əɑɓəɌɣɔɞɑɗɨəɚɑ ɜɌɝɤɔɜɑ-

əɔɑ ɍɚɖɚɎɧɡ ɒɑɗɟɐɚɣɖɚɎ, ɔɓɘɑəɑəɔɫ ɝɚɝɟɐɔɝɞɚ-
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ɏɚ ɏɑəɑɓɌ (ɜɌɝɤɔɜɑəɔɑ ɛɑɜɔɎɌɝɖɟɗɫɜəɧɡ ɛɜɚ-

ɝɞɜɌəɝɞɎ, ɗɑɕɖɚɌɜɑɚɓ, ɗɌɖɟəɌɜəɧɑ ɔəɠɌɜɖɞɧ) 

[2]. ȺɐəɌɖɚ ɐɌəəɧɑ ɔɓɘɑəɑəɔɫ əɚɝɫɞ əɑɝɛɑɢɔ-

ɠɔɣɑɝɖɔɕ ɡɌɜɌɖɞɑɜ ɔ ɎɧɫɎɗɫɪɞɝɫ ɟ ɘəɚɏɔɡ ɛɚ-

ɒɔɗɧɡ ɛɌɢɔɑəɞɚɎ, ɚɝɚɍɑəəɚ əɌ ɛɚɓɐəɔɡ ɝɞɌɐɔɫɡ 

ɓɌɍɚɗɑɎɌəɔɫ.  

Ȯ ɛɚɝɗɑɐəɔɑ ɐɑɝɫɞɔɗɑɞɔɫ Ɏ ɗɔɞɑɜɌɞɟɜɑ ɛɚ-

ɫɎɗɫɑɞɝɫ Ɏɝɑ ɍɚɗɨɤɑ ɐɌəəɧɡ ɚ ɛɜɔɘɑəɑəɔɔ əɚ-

Ɏɚɕ ɔɘɛɟɗɨɝəɚɕ ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɔ Ɏɧɝɚɖɚɏɚ 

ɜɌɓɜɑɤɑəɔɫ Susceptibility Weighted Imaging 

(SWI), ɖɚɞɚɜɌɫ ɎɛɑɜɎɧɑ ɍɧɗɌ ɜɌɓɎɑɜəɟɞɚ ɚɛɔɝɌ-

əɌ E. Haacke ɔ ɝɚɌɎɞ. Ɏ 2004 ɏ. [3]. Ȯ ɚɝəɚɎɑ 

ɐɌəəɚɏɚ ɘɑɞɚɐɌ ɗɑɒɔɞ Ɏɚɓɘɚɒəɚɝɞɨ ɎɔɓɟɌɗɔɓɔ-

ɜɚɎɌɞɨ ɞɖɌəɔ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɔɡ ɘɌɏəɔɞəɚɕ 

ɎɚɝɛɜɔɔɘɣɔɎɚɝɞɔ ɛɟɞɑɘ ɚɍɦɑɐɔəɑəɔɫ ɠɌɓɚɎɧɡ 

ɔ Ɍɘɛɗɔɞɟɐəɧɡ ɔɓɚɍɜɌɒɑəɔɕ ɛɚɐ ɐɑɕɝɞɎɔɑɘ 

ɘɌɏəɔɞəɚɏɚ ɛɚɗɫ Ɏɧɝɚɖɚɕ əɌɛɜɫɒɑəəɚɝɞɔ [4]. 

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɞɖɌəɔ, Ɏ ɖɚɞɚɜɧɡ ɝɚɐɑɜɒɌɞɝɫ 

ɎɑɥɑɝɞɎɌ ɝ ɛɌɜɌɘɌɏəɔɞəɧɘɔ ɝɎɚɕɝɞɎɌɘɔ, ɍɟɐɟɞ 

ɔɘɑɞɨ ɓɌɘɑɞəɚ ɝəɔɒɑəəɧɕ ɝɔɏəɌɗ. ȶ ɛɌɜɌɘɌɏ-

əɑɞɔɖɌɘ ɚɞəɚɝɫɞɝɫ ɎɑɥɑɝɞɎɌ, ɖɚɞɚɜɧɑ ɔɘɑɪɞ Ɏ 

ɝɎɚɑɘ ɝɚɝɞɌɎɑ ɒɑɗɑɓɚ, Ɍ ɞɌɖɒɑ əɑɖɚɞɚɜɧɑ ɘɑ-

ɞɌɗɗɧ ɔɓ ɛɑɜɑɡɚɐəɚɕ ɏɜɟɛɛɧ (ɔɚəɧ ɘɑɐɔ, əɔɖɑ-

ɗɫ, ɡɜɚɘɌ, ɘɌɜɏɌəɢɌ) ɔ ɏɜɟɛɛɧ ɗɌəɞɌəɔɐɚɎ (ɏɌ-

ɐɚɗɔəɔɕ, ɐɔɝɛɜɚɓɔɕ ɔ ɞ.ɐ.) [5].  

ȬəɚɘɌɗɨəɚɑ ɚɞɗɚɒɑəɔɑ ɒɑɗɑɓɌ Ɏ ɍɌɓɌɗɨ-

əɧɡ ɏɌəɏɗɔɫɡ ɛɜɔ ɛɌɜɖɔəɝɚəɔɓɘɑ ɍɧɗɚ ɎɛɑɜɎɧɑ 

ɚɛɔɝɌəɚ J. Lhermitte  ɝ ɝɚɌɎɞɚɜɌɘɔ Ɏ 1924 ɏ. [6]. 

Ȯ 80-ɡ ɏɚɐɌɡ ɛɜɚɤɗɚɏɚ ɎɑɖɌ ɏɜɟɛɛɚɕ ɔɝɝɗɑɐɚɎɌ-

ɞɑɗɑɕ ɍɧɗɌ ɎɧɛɚɗəɑəɌ ȸȼȾ ɛɌɢɔɑəɞɌɘ ɝ ȭȻ ɔ 

ɚɍəɌɜɟɒɑəɚ ɛɚɎɧɤɑəəɚɑ ɚɞɗɚɒɑəɔɑ ɒɑɗɑɓɌ Ɏ 

ɣɑɜəɚɕ ɝɟɍɝɞɌəɢɔɔ (ɃȽ) [14]. Ȯ ɝɚɎɜɑɘɑəəɧɡ 

əɌɟɣəɧɡ ɜɌɍɚɞɌɡ ɛɜɑɐɝɞɌɎɗɑəɧ ɐɌəəɧɑ ɚ ɛɚ-

Ɏɧɤɑəɔɔ ɖɚəɢɑəɞɜɌɢɔɔ ɒɑɗɑɓɌ Ɏ ɃȽ ɟ ɛɌɢɔɑə-

ɞɚɎ ɝ ȭȻ əɌ ɛɚɜɌɒɑəəɚɕ ɝɞɚɜɚəɑ ɛɜɔɘɑɜəɚ əɌ 

80% ɛɚ ɝɜɌɎəɑəɔɪ ɝɚ ɓɐɚɜɚɎɧɘɔ ɗɪɐɨɘɔ [4]. 

ȭɚɗɨɤɔəɝɞɎɚ ɔɝɝɗɑɐɚɎɌəɔɕ ɛɚɐɞɎɑɜɐɔɗɚ, ɣɞɚ ɝ 

ɛɚɘɚɥɨɪ ɛɜɚɞɚɖɚɗɌ SWI ɘɚɒəɚ ɚɛɜɑɐɑɗɔɞɨ 

ɜɌɝɛɜɑɐɑɗɑəɔɑ ɒɑɗɑɓɌ Ɏ ɏɚɗɚɎəɚɘ ɘɚɓɏɑ [3, 4, 7-

10], ɚɐəɌɖɚ ɜɑɓɟɗɨɞɌɞɧ ɛɜɔ ɝɜɌɎəɑəɔɔ ɍɚɗɨəɧɡ 

ȭȻ ɝ ɓɐɚɜɚɎɧɘɔ ɗɪɐɨɘɔ ɟ ɜɌɓəɧɡ ɌɎɞɚɜɚɎ ɜɌɝ-

ɡɚɐɫɞɝɫ.   

ȹɌɛɜɔɘɑɜ, W. Zhang  ɝ ɝɚɌɎɞɚɜɌɘɔ Ɏ 2009 

ɏɚɐɟ Ɏɧɛɚɗəɔɗɔ ȸȼȾ Ɏ ɜɑɒɔɘɑ SWI 42 ɛɌɢɔɑə-

ɞɌɘ ɝ ȭȻ (12 ɍɑɓ ɖɚɏəɔɞɔɎəɧɡ əɌɜɟɤɑəɔɕ ɔ 30 

ɝ ɖɚɏəɔɞɔɎəɧɘɔ əɌɜɟɤɑəɔɫɘɔ ɚɞ ɗɑɏɖɚɕ ɐɚ 

ɟɘɑɜɑəəɚɕ ɝɞɑɛɑəɔ ɎɧɜɌɒɑəəɚɝɞɔ) ɔ 30 ɗɪɐɫɘ, 

Ɏɚɤɑɐɤɔɘ Ɏ ɏɜɟɛɛɟ ɖɚəɞɜɚɗɫ. ȭɧɗɌ ɚɍəɌɜɟɒɑ-

əɌ ɐɚɝɞɚɎɑɜəɚ ɍɚɗɑɑ ɎɧɝɚɖɌɫ ɖɚəɢɑəɞɜɌɢɔɫ ɒɑ-

ɗɑɓɌ Ɏ ɃȽ, ɖɜɌɝəɚɘ ɫɐɜɑ (ȶɋ) ɔ ɡɎɚɝɞɌɞɚɘ ɫɐɜɑ 

(Ɂɋ) ɟ ɍɚɗɨəɧɡ ȭȻ Ɏ ɝɜɌɎəɑəɔɔ ɝ ɏɜɟɛɛɚɕ ɖɚə-

ɞɜɚɗɫ (p<0,05) [7].  

ȰɜɟɏɌɫ ɏɜɟɛɛɌ ɖɔɞɌɕɝɖɔɡ ɟɣɑəɧɡ ɛɚɐ ɜɟ-

ɖɚɎɚɐɝɞɎɚɘ Wu  Ɏ 2014 ɏɚɐɟ ɚɍɝɗɑɐɚɎɌɗɔ 54 ɛɌ-

ɢɔɑəɞɌ ɝ ȭȻ (ɔɓ ɖɚɞɚɜɧɡ 18 ɛɌɢɔɑəɞɚɎ əɌ 1-1,5 

ɝɞɌɐɔɔ ɛɚ Ɂɑə ɔ ɋɜɟ ɔ 36 ɛɌɢɔɑəɞɚɎ əɌ 2-3 ɝɞɌ-

ɐɔɔ ɛɚ Ɂɑə ɔ ɋɜɟ), Ɍ ɞɌɖɒɑ 40 ɣɑɗɚɎɑɖ ɔɓ ɏɜɟɛ-

ɛɧ ɖɚəɞɜɚɗɫ. ȭɧɗɔ ɛɚɗɟɣɑəɧ ɐɚɝɞɚɎɑɜəɧɑ ɜɌɓ-

ɗɔɣɔɫ əɌɖɚɛɗɑəɔɫ ɒɑɗɑɓɌ Ɏ ɃȽ, ȶɋ, Ɂɋ, ɝɖɚɜɗɟ-

ɛɑ ɔ ȭɄ ɟ ɛɌɢɔɑəɞɚɎ ɝ ȭȻ ɔ ɏɜɟɛɛɚɕ ɖɚəɞɜɚɗɫ 

(ɜ<0,05). ȾɌɖɒɑ ɍɧɗɌ ɎɧɫɎɗɑəɌ ɛɚɗɚɒɔɞɑɗɨəɌɫ 

ɖɚɜɜɑɗɫɢɔɫ ɘɑɒɐɟ ɚɞɗɚɒɑəɔɑɘ ɒɑɗɑɓɌ Ɏ ɃȽ ɔ 

ȭɄ ɔ ɝɞɌɐɔɑɕ ɓɌɍɚɗɑɎɌəɔɫ ɛɚ Ɂɑə ɔ ɋɜɟ [9].  

ȺɐəɌɖɚ, ɔɝɝɗɑɐɚɎɌəɔɑ 2010 ɏɚɐɌ, Ɏ ɖɚɞɚ-

ɜɚɘ J. Zhang  ɝ ɝɚɌɎɞɚɜɌɘɔ ɚɍɝɗɑɐɚɎɌɗɔ 40 ɛɌ-

ɢɔɑəɞɚɎ ɝ ȭȻ ɔ 26 ɗɪɐɑɕ ɔɓ ɏɜɟɛɛɧ ɖɚəɞɜɚɗɫ, 

ɎɧɛɚɗəɔɎ ɔɘ ȸȼȾ Ɏ ɜɑɒɔɘɑ SWI, ɛɚɖɌɓɌɗɚ, ɣɞɚ 

ɐɚɝɞɚɎɑɜəɚɑ ɛɚɎɧɤɑəɔɑ ɖɚəɢɑəɞɜɌɢɔɔ ɒɑɗɑɓɌ 

ɚɞɘɑɣɌɗɚɝɨ ɞɚɗɨɖɚ Ɏ ɃȽ ɛɜɔ ȭȻ, Ɏ ɞɚ Ɏɜɑɘɫ ɖɌɖ 

Ɏ ɐɜɟɏɔɡ ɚɍɗɌɝɞɫɡ ɞɌɖɔɡ, ɖɌɖ ȶɋ, Ɂɋ, ȭɄ, ɝɖɚɜ-

ɗɟɛɌ ɔ ɞɌɗɌɘɟɝ ɓəɌɣɔɞɑɗɨəɚ əɑ ɔɓɘɑəɫɗɚɝɨ. 

ȾɌɖɒɑ əɑ əɌɍɗɪɐɌɗɚɝɨ ɖɚɜɜɑɗɫɢɔɔ ɘɑɒɐɟ ɟɎɑ-

ɗɔɣɑəɔɑɘ ɖɚəɢɑəɞɜɌɢɔɔ ɒɑɗɑɓɌ ɔ ɐɗɔɞɑɗɨəɚ-

ɝɞɨɪ ɓɌɍɚɗɑɎɌəɔɫ. ȹɑ ɍɧɗɚ ɚɍəɌɜɟɒɑəɚ ɝɟɥɑ-

ɝɞɎɑəəɧɡ ɜɌɓɗɔɣɔɕ ɘɑɒɐɟ ɛɌɢɔɑəɞɌɘɔ ɝ ɜɌə-

əɔɘ ɔ ɍɚɗɑɑ ɛɚɓɐəɔɘ əɌɣɌɗɚɘ ɓɌɍɚɗɑɎɌəɔɫ [8].  

Dashtipour  K. ɔ ɝɚɌɎɞ. Ɏ 2015 ɏɚɐɟ ɛɜɚɎɑɗɔ 

ɔɝɝɗɑɐɚɎɌəɔɑ, Ɏ ɖɚɞɚɜɚɘ ɟɣɌɝɞɎɚɎɌɗɔ 12 ɛɌɢɔ-

ɑəɞɚɎ ɝ ɎɛɑɜɎɧɑ ɎɧɝɞɌɎɗɑəəɧɘ ɐɔɌɏəɚɓɚɘ ɍɚ-

ɗɑɓəɨ ȻɌɜɖɔəɝɚəɌ. Ȯ ɏɜɟɛɛɟ ɖɚəɞɜɚɗɫ Ɏɚɤɗɔ 12 

ɣɑɗɚɎɑɖ, əɑ ɝɞɜɌɐɌɪɥɔɑ ȭȻ, ɚɐəɌɖɚ ɔɘɑɪɥɔɑ 

ɐɜɟɏɔɑ əɑɎɜɚɗɚɏɔɣɑɝɖɔɑ ɓɌɍɚɗɑɎɌəɔɫ ɞɌɖɔɑ, ɖɌɖ 

ɘɔɏɜɑəɨ, ɩɝɝɑəɢɔɌɗɨəɧɕ ɞɜɑɘɚɜ, ɘɔɚɖɗɚəɔɔ, 

ɠɚɖɌɗɨəɌɫ ɐɔɝɞɚəɔɫ ɔ ɐɜ. ȹɔɖɞɚ ɔɓ ɟɣɌɝɞɎɚ-

ɎɌɎɤɔɡ Ɏ ɔɝɝɗɑɐɚɎɌəɔɔ ɛɌɢɔɑəɞɚɎ əɑ ɔɘɑɗ ɖɚ-

ɏəɔɞɔɎəɧɡ əɌɜɟɤɑəɔɕ, ɔəɝɟɗɨɞɚɎ ɔɗɔ ɐɜɟɏɔɡ 

ɛɚɜɌɒɑəɔɕ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ Ɏ ɌəɌɘəɑɓɑ. Ȯ ɜɑ-

ɓɟɗɨɞɌɞɑ ɍɧɗɔ ɎɧɫɎɗɑəɧ ɐɚɝɞɚɎɑɜəɧɑ ɜɌɓɗɔɣɔɫ 

ɖɚəɢɑəɞɜɌɢɔɔ ɒɑɗɑɓɌ Ɏ ɃȽ ɘɑɒɐɟ ɛɌɢɔɑəɞɌɘɔ 

ɝ ȭȻ ɔ ɏɜɟɛɛɚɕ ɖɚəɞɜɚɗɫ, ɚɐəɌɖɚ Ɏ ɐɜɟɏɔɡ ɍɌ-

ɓɌɗɨəɧɡ ɏɌəɏɗɔɫɡ ɐɌəəɧɑ ɜɌɓɗɔɣɔɫ ɍɧɗɔ ɘɔəɔ-

ɘɌɗɨəɧɘɔ. ȾɌɖɒɑ ɎɛɑɜɎɧɑ ɍɧɗɚ ɚɛɔɝɌəɚ əɑɚɐ-

əɚɜɚɐəɚɑ ɚɞɗɚɒɑəɔɑ ɒɑɗɑɓɌ Ɏ ɜɌɓɗɔɣəɧɡ ɚɍɗɌ-

ɝɞɫɡ ɘɚɓɏɌ ɛɜɔ ȭȻ [10].   

Ȯ ɢɑɗɚɘ, ɍɚɗɨɤɔəɝɞɎɚ ɔɝɝɗɑɐɚɎɌɞɑɗɑɕ ɚɍ-

əɌɜɟɒɔɎɌɪɞ ɛɚɎɧɤɑəəɚɑ ɚɞɗɚɒɑəɔɑ ɒɑɗɑɓɌ Ɏ 

ɣɬɜəɚɕ ɝɟɍɝɞɌəɢɔɔ ɛɜɔ ɍɚɗɑɓəɔ ȻɌɜɖɔəɝɚəɌ, 

ɚɐəɌɖɚ ɜɌɓɗɔɣɔɫ Ɏ ɑɏɚ əɌɖɚɛɗɑəɔɔ Ɏ ɐɜɟɏɔɡ ɚɍ-

ɗɌɝɞɫɡ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɛɚɖɌ əɑ ɝɚɎɝɑɘ ɫɝəɧ [4, 

7-10, 14]. ȶɜɚɘɑ ɞɚɏɚ, əɑ ɎɝɑɏɐɌ ɎɧɫɎɗɫɑɞɝɫ 

ɖɚɜɜɑɗɫɢɔɫ ɘɑɒɐɟ ɝɚɐɑɜɒɌəɔɑɘ ɒɑɗɑɓɌ ɔ ɛɜɚ-

ɐɚɗɒɔɞɑɗɨəɚɝɞɨɪ ɓɌɍɚɗɑɎɌəɔɫ, ɝɞɌɐɔɑɕ, ɜɌəəɔɘ 

ɔɗɔ ɛɚɓɐəɔɘ əɌɣɌɗɚɘ [7, 8, 9].  

ȾɌɖɒɑ ɓɌɝɗɟɒɔɎɌɪɞ ɎəɔɘɌəɔɫ əɌɟɣəɧɑ 

ɜɌɍɚɞɧ, ɛɚɝɎɫɥɑəəɧɑ ɛɜɔɘɑəɑəɔɪ ɛɜɚɞɚɖɚɗɌ 

SWI ɛɜɔ ɝɔəɐɜɚɘɌɡ ɛɌɜɖɔəɝɚəɔɓɘ ɛɗɪɝ. ȼɫɐ 

ɟɣɑəɧɡ ɛɜɚɎɑɗɔ ɔɝɝɗɑɐɚɎɌəɔɫ ɝ ɜɌɓɗɔɣəɧɘ ɐɔ-

ɓɌɕəɚɘ ɔ ɎɧɫɎɔɗɔ ɚɛɜɑɐɑɗɑəəɧɑ ɓɌɖɚəɚɘɑɜəɚ-

ɝɞɔ ɚɞɗɚɒɑəɔɫ ɒɑɗɑɓɌ Ɏ ɏɚɗɚɎəɚɘ ɘɚɓɏɑ ɟ ɛɌɢɔ-

ɑəɞɚɎ ɝ ɓɌɍɚɗɑɎɌəɔɫɘɔ, ɝɚɛɜɚɎɚɒɐɌɪɥɔɘɔɝɫ 

ɛɌɜɖɔəɝɚəɔɓɘɚɘ [11, 12, 15]. Gupta ɝ ɝɚɌɎɞ. Ɏ 

ɝɎɚɔɡ ɔɝɝɗɑɐɚɎɌəɔɫɡ ɛɜɑɐɛɚɗɚɒɔɗ, ɣɞɚ ɝ ɛɚɘɚ-

ɥɨɪ ɘɑɞɚɐɌ SWI ɘɚɒəɚ ɛɜɚɎɚɐɔɞɨ ɐɔɠɠɑɜɑə-

ɢɔɌɗɨəɟɪ ɐɔɌɏəɚɝɞɔɖɟ ɍɚɗɑɓəɔ ȻɌɜɖɔəɝɚəɌ ɔ 

ɝɔəɐɜɚɘɚɎ ɛɌɜɖɔəɝɚəɔɓɘ ɛɗɪɝ. Ȯ 2010 ɏɚɐɟ 

ɍɧɗɚ ɚɍɝɗɑɐɚɎɌəɚ 11 ɛɌɢɔɑəɞɚɎ ɝ ȭȻ, 12 ɛɌɢɔ-

ɑəɞɚɎ ɝ ɛɜɚɏɜɑɝɝɔɜɟɪɥɔɘ əɌɐɦɫɐɑɜəɧɘ ɛɌɜɌ-

ɗɔɣɚɘ (ȻȹȻ), 12 ɛɌɢɔɑəɞɚɎ ɝ ɘɟɗɨɞɔɝɔɝɞɑɘəɚɕ 

Ɍɞɜɚɠɔɑɕ (ȸȽȬ) ɔ 11 ɣɑɗɚɎɑɖ Ɏɚɤɗɚ Ɏ ɏɜɟɛɛɟ 

ɖɚəɞɜɚɗɫ. Ȱɗɫ ɚɢɑəɖɔ ɜɑɓɟɗɨɞɌɞɚɎ ɍɧɗɌ ɛɜɑɐ-
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ɗɚɒɑəɌ ɤɖɌɗɌ, ɏɐɑ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɔəɞɑəɝɔɎ-

əɚɝɞɔ ɝɔɏəɌɗɌ əɌ SW-ɔɓɚɍɜɌɒɑəɔɫɡ ɎɧɝɞɌɎɗɫɗ-

ɝɫ ɍɌɗɗ ɚɞ 0 ɐɚ 3 (3 ɝɚɚɞɎɑɞɝɞɎɟɑɞ ɝɌɘɚɘɟ əɔɓ-

ɖɚɘɟ (ɏɔɛɚɔəɞɑəɝɔɎəɚɘɟ) ɝɔɏəɌɗɟ). ȭɧɗɚ ɚɍəɌ-

ɜɟɒɑəɚ, ɣɞɚ ɟ ɛɌɢɔɑəɞɚɎ ɝ ȻȹȻ Ɏ ɝɜɌɎəɑəɔɔ ɝ 

ȭȻ ɔ ȸȽȬ ɝɞɑɛɑəɨ ɚɞɗɚɒɑəɔɫ ɒɑɗɑɓɌ Ɏɧɤɑ Ɏ 

ȶɋ, ɣɞɚ ɝɚɚɞɎɑɞɝɞɎɚɎɌɗɚ 2 ɍɌɗɗɌɘ ɔ ɍɚɗɨɤɑ. ȯɔ-

ɛɚɔəɞɑəɝɔɎəɚɝɞɨ ɝɖɚɜɗɟɛɧ ɍɧɗɌ Ɏɧɤɑ ɛɜɔ 

ȻȹȻ (Ó 2), ɣɑɘ ɛɜɔ ȭȻ [11]. ȰɌəəɚɑ ɔɝɝɗɑɐɚɎɌ-

əɔɑ ɛɚɖɌɓɌɗɚ, ɣɞɚ SWI ɫɎɗɫɑɞɝɫ ɛɚɞɑəɢɔɌɗɨəɧɘ 

ɘɑɞɚɐɚɘ ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɍɚ-

ɗɑɓəɔ ȻɌɜɖɔəɝɚəɌ ɔ ɝɔəɐɜɚɘɚɎ ɛɌɜɖɔəɝɚəɔɓɘ 

ɛɗɪɝ. ȾɌɖɒɑ ɎɛɑɜɎɧɑ ɍɧɗɌ ɛɜɔɘɑəɑəɌ ɤɖɌɗɌ 

ɟɜɚɎəɫ ɏɔɛɚɔəɞɑəɝɔɎəɚɝɞɔ ȸȼ-ɝɔɏəɌɗɌ, ɔɝɛɚɗɨ-

ɓɚɎɌəɔɑ ɖɚɞɚɜɚɕ ɛɚɓɎɚɗɫɑɞ ɚɍɦɑɖɞɔɎɔɓɔɜɚɎɌɞɨ 

ɛɚɗɟɣɑəəɧɑ ɜɑɓɟɗɨɞɌɞɧ ɔ ɛɜɚɎɚɐɔɞɨ ɔɡ ɝɜɌɎəɑ-

əɔɑ.  

Ȯ 2011 ɏɚɐɟ ɖɚɜɑɕɝɖɔɑ ɖɚɗɗɑɏɔ ɛɚɐ ɜɟɖɚ-

ɎɚɐɝɞɎɚɘ Lee J-H. ɚɍɝɗɑɐɚɎɌɗɔ 11 ɛɌɢɔɑəɞɚɎ ɝ 

ȸȽȬ, 30 ɛɌɢɔɑəɞɚɎ ɝ ȭȻ ɔ 30 ɗɪɐɑɕ ɔɓ ɏɜɟɛɛɧ 

ɖɚəɞɜɚɗɫ. Ȱɗɫ ɚɢɑəɖɔ ɜɑɓɟɗɨɞɌɞɚɎ SW-

ɔɓɚɍɜɌɒɑəɔɕ ɔɝɛɚɗɨɓɚɎɌɗɌɝɨ ɤɖɌɗɌ ɏɔɛɚɔəɞɑə-

ɝɔɎəɚɝɞɔ ɝɔɏəɌɗɌ, ɚɍɗɌɝɞɨɪ ɔəɞɑɜɑɝɌ ɟ Ɏɝɑɡ ɚɍ-

ɝɗɑɐɟɑɘɧɡ ɍɧɗɌ ɝɖɚɜɗɟɛɌ ɝ ɚɍɑɔɡ ɝɞɚɜɚə. ȭɧɗɚ 

ɚɍəɌɜɟɒɑəɚ, ɣɞɚ ɝɞɑɛɑəɨ ɚɞɗɚɒɑəɔɫ ɒɑɗɑɓɌ Ɏ 

ɝɖɚɜɗɟɛɑ ɟ ɍɚɗɨəɧɡ ȸȽȬ ɍɧɗɌ ɓəɌɣɔɞɑɗɨəɚ Ɏɧ-

ɤɑ (2-3 ɍɌɗɗɌ ɍɚɗɑɑ, ɣɑɘ ɟ ɛɚɗɚɎɔəɧ ɚɍɝɗɑɐɟɑ-

ɘɧɡ), ɣɑɘ ɟ ɛɌɢɔɑəɞɚɎ ɝ ȭȻ (0-1 ɍɌɗɗ ɛɚɣɞɔ ɟ 

Ɏɝɑɡ ɛɌɢɔɑəɞɚɎ). Ȼɜɔ ɩɞɚɘ əɑ ɍɧɗɚ ɎɧɫɎɗɑəɚ 

ɐɚɝɞɚɎɑɜəɚɕ ɜɌɓəɔɢɧ ɘɑɒɐɟ ȭȻ ɔ ɏɜɟɛɛɚɕ ɖɚə-

ɞɜɚɗɫ. ȺɍɜɌɥɌɑɞ əɌ ɝɑɍɫ ɎəɔɘɌəɔɑ, ɣɞɚ ɝɜɑɐɔ 

ɚɍɝɗɑɐɟɑɘɧɡ ɍɧɗɚ 5 ɛɌɢɔɑəɞɚɎ ɝ ȸȽȬ əɌ ɜɌə-

əɑɕ ɝɞɌɐɔɔ (ɐɗɔɞɑɗɨəɚɝɞɨ ɓɌɍɚɗɑɎɌəɔɫ ɘɑəɑɑ 1 

ɏɚɐɌ) ɔ ɟ Ɏɝɑɡ ɚɞɘɑɣɌɗɝɫ ɏɔɛɚɔəɞɑəɝɔɎəɧɕ ɝɔɏ-

əɌɗ ɚɞ ɝɖɚɜɗɟɛɧ [15]. ȰɌəəɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɛɜɚ-

ɐɑɘɚəɝɞɜɔɜɚɎɌɗɚ Ɏɚɓɘɚɒəɚɝɞɔ ɛɜɚɞɚɖɚɗɌ SWI Ɏ 

ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɕ ɐɔɌɏəɚɝɞɔɖɑ ȭȻ ɔ ȸȽȬ, Ɍ 

ɞɌɖɒɑ ɜɌəəɑɕ ɐɔɌɏəɚɝɞɔɖɔ ȸȽȬ.  

ȴəɞɑɜɑɝəɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɍɧɗɚ ɛɜɚɎɑɐɑəɚ 

Ɏ 2015 ɏɚɐɟ  Meij er ɔ ɝɚɌɎɞɚɜɌɘɔ: 65 ɍɚɗɨəɧɘ ɝ 

ɝɔəɐɜɚɘɚɘ ɛɌɜɖɔəɝɚəɔɓɘɌ ɍɑɓ ɚɛɜɑɐɑɗɑəəɚɏɚ 

ɐɔɌɏəɚɓɌ ɍɧɗɌ ɎɧɛɚɗəɑəɌ ȸȼȾ Ɏ ɜɑɒɔɘɑ SWI. 

Ȼɚɝɗɑ ɖɗɔəɔɣɑɝɖɚɏɚ əɌɍɗɪɐɑəɔɫ 38 ɛɌɢɔɑəɞɌɘ 

ɟɐɌɗɚɝɨ ɐɔɌɏəɚɝɞɔɜɚɎɌɞɨ ȭȻ, 12 ɛɌɢɔɑəɞɌɘ  ð 

ȸȽȬ, 3 ɛɌɢɔɑəɞɌɘ ð ȻȹȻ, 3 ɛɌɢɔɑəɞɌɘ ð ɐɑ-

ɘɑəɢɔɪ ɝ ɞɑɗɨɢɌɘɔ ȷɑɎɔ. ȺɍɗɌɝɞɫɘɔ ɔəɞɑɜɑɝɌ 

ɝɗɟɒɔɗɔ ɍɌɓɌɗɨəɧɑ ɏɌəɏɗɔɔ. ȼɑɓɟɗɨɞɌɞɧ ɚɢɑəɔ-

ɎɌɗɔɝɨ ɝ ɛɚɘɚɥɨɪ ɝɛɑɢɔɌɗɨəɚɕ ɤɖɌɗɧ, ɛɜɑɐ-

ɗɚɒɑəəɚɕ Gupta  c ɝɚɌɎɞ. Ɏ 2010 ɏ. [11]. Ȼɚɝɗɑ 

ɚɍɜɌɍɚɞɖɔ ɛɚɗɟɣɑəəɧɡ ɐɌəəɧɡ Ɏɧɫɝəɔɗɚɝɨ, ɣɞɚ 

ɛɜɔ ȸȽȬ ɝɞɑɛɑəɨ ɚɞɗɚɒɑəɔɫ ɒɑɗɑɓɌ Ɏ ɝɖɚɜɗɟɛɑ 

ɍɧɗɌ ɓəɌɣɔɞɑɗɨəɚ Ɏɧɤɑ, ɣɑɘ ɛɜɔ ȭȻ ɔ ɝɚɚɞɎɑɞ-

ɝɞɎɚɎɌɗɌ 3 ɍɌɗɗɌɘ ɐɗɫ ɑɑ ɓɌɐəɑɕ ɣɌɝɞɔ ɔ 2-3 

ɍɌɗɗɌɘ ɐɗɫ ɛɑɜɑɐəɑɕ. ȾɌɖɒɑ ɔəɞɑəɝɔɎəɚɝɞɨ 

ɝɔɏəɌɗɌ ɚɞ ɡɎɚɝɞɌɞɚɏɚ ɫɐɜɌ ɍɧɗɌ əɔɒɑ ɟ ɛɌɢɔ-

ɑəɞɚɎ ɝ ȸȽȬ (ɚɖɚɗɚ 1 ɍɌɗɗɌ) Ɏ ɝɜɌɎəɑəɔɔ ɝ ɍɚɗɨ-

əɧɘɔ ɝ ȭȻ [12]. 

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, Ɏ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ əɌɖɚɛ-

ɗɑəɚ ɐɚɝɞɌɞɚɣəɚɑ ɖɚɗɔɣɑɝɞɎɚ ɔɝɝɗɑɐɚɎɌəɔɕ ɝ 

ɔɝɛɚɗɨɓɚɎɌəɔɑɘ SWI ɛɜɔ ɍɚɗɑɓəɔ ȻɌɜɖɔəɝɚəɌ, 

ɚɐəɌɖɚ ɚəɔ əɚɝɫɞ ɐɚɝɞɌɞɚɣəɚ ɛɜɚɞɔɎɚɜɑɣɔɎɧɕ 

ɡɌɜɌɖɞɑɜ. Ȯ ɚɞɑɣɑɝɞɎɑəəɚɕ ɛɜɌɖɞɔɖɑ ɛɚɐɚɍəɧɑ 

ɔɝɝɗɑɐɚɎɌəɔɫ əɑ ɛɜɚɎɚɐɔɗɔɝɨ. 

ɂɑɗɨɪ ɔɝɝɗɑɐɚɎɌəɔɫ ɫɎɔɗɚɝɨ ɝɚɛɚɝɞɌɎ-

ɗɑəɔɑ ɝɞɑɛɑəɔ əɌɖɚɛɗɑəɔɫ ɒɑɗɑɓɌ Ɏ ɚɍɗɌɝɞɔ ɍɌ-

ɓɌɗɨəɧɡ ɏɌəɏɗɔɑɎ ɛɚ ɐɌəəɧɘ SWI ɛɜɔ ɍɚɗɑɓəɔ 

ȻɌɜɖɔəɝɚəɌ əɌ ɜɌɓɗɔɣəɧɡ ɝɞɌɐɔɫɡ ɝ ɐɜɟɏɔɘɔ 

ɓɌɍɚɗɑɎɌəɔɫɘɔ əɑɜɎəɚɕ ɝɔɝɞɑɘɧ.  

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. 

Ȯɝɑɏɚ əɌɘɔ ɍɧɗɚ ɚɍɝɗɑɐɚɎɌəɚ 24 ɛɌɢɔɑə-

ɞɌ, ɔɓ ɖɚɞɚɜɧɡ 8 ɣɑɗɚɎɑɖ ɍɧɗɔ ɝ ɍɚɗɑɓəɨɪ ȻɌɜ-

ɖɔəɝɚəɌ əɌ 2 ɝɞɌɐɔɔ, 10 ɛɌɢɔɑəɞɚɎ əɌ 3 ɝɞɌɐɔɔ 

ɍɚɗɑɓəɔ ȻɌɜɖɔəɝɚəɌ ɝ ɜɌɓɗɔɣəɚɕ ɐɗɔɞɑɗɨəɚɝɞɨɪ 

ɓɌɍɚɗɑɎɌəɔɫ (ɚɞ 4 ɐɚ 16 ɗɑɞ), 3 ɍɚɗɨəɧɡ  ɝ ɩɝɝɑə-

ɢɔɌɗɨəɧɘ ɞɜɑɘɚɜɚɘ ɔ 3 ɍɚɗɨəɧɡ ɜɑɘɔɞɔɜɟɪɥɑ-

ɜɑɢɔɐɔɎɔɜɟɪɥɑɕ ɠɚɜɘɚɕ ɜɌɝɝɑɫəəɚɏɚ ɝɖɗɑɜɚ-

ɓɌ, əɌɡɚɐɫɥɔɡɝɫ Ɏ ɠɌɓɑ ɝɞɚɕɖɚɕ ɜɑɘɔɝɝɔɔ. 

ȻɌɢɔɑəɞɌɘ ɎɧɛɚɗəɫɗɌɝɨ ɎɧɝɚɖɚɛɚɗɨəɌɫ 

ȸȼȾ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ əɌ ɞɚɘɚɏɜɌɠɑ Siemens  Tr i-

oTim  ɝ əɌɛɜɫɒɑəəɚɝɞɨɪ ɘɌɏəɔɞəɚɏɚ ɛɚɗɫ 3 Ⱦ. 

ȶɜɚɘɑ əɌɞɔɎəɧɡ ɔɘɛɟɗɨɝəɧɡ ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚ-

ɝɞɑɕ Ɏɝɑɘ ɍɚɗɨəɧɘ ɛɜɚɎɚɐɔɗɚɝɨ ɝɖɌəɔɜɚɎɌəɔɑ 

ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɛɜɚɞɚɖɚɗɌ 

SWI. 

ȼɑɓɟɗɨɞɌɞɧ. 

ȹɌ ɜɔɝɟəɖɑ 1 Ȭ ɛɜɑɐɝɞɌɎɗɑəɚ ɔɓɚɍɜɌɒɑəɔɑ 

ɣɑɜəɚɕ ɝɟɍɝɞɌəɢɔɔ ɔ ɖɜɌɝəɧɡ ɫɐɑɜ ɛɌɢɔɑəɞɌ ɝ 

ɍɚɗɑɓəɨɪ ȻɌɜɖɔəɝɚəɌ əɌ 2 ɝɞɌɐɔɔ ɛɚ ɤɖɌɗɑ 

Ɂɑə/ɋɜɌ. Ȼɜɔ ɩɞɚɘ, ɟ ɍɚɗɨəɚɏɚ ɚɞɘɑɣɌɑɞɝɫ ɫɜɖɚ 

ɎɧɜɌɒɑəəɌɫ ɛɜɌɎɚɝɞɚɜɚəəɫɫ ɗɌɞɑɜɌɗɔɓɌɢɔɫ 

ɩɖɝɞɜɌɛɔɜɌɘɔɐəɚɕ ɝɔɘɛɞɚɘɌɞɔɖɔ, ɣɞɚ ɛɚɗəɚ-

ɝɞɨɪ ɝɚɎɛɌɐɌɑɞ ɝ ɞɚɘɚɏɜɌɠɔɣɑɝɖɚɕ ɖɌɜɞɔəɚɕ. 

ȼɔɝɟəɚɖ 1 ȭ ɔɗɗɪɝɞɜɔɜɟɑɞ ɝɞɑɛɑəɨ əɌɖɚɛɗɑəɔɫ 

ɒɑɗɑɓɌ Ɏ ɣɑɜəɚɕ ɝɟɍɝɞɌəɢɔɔ ɔ ɖɜɌɝəɧɡ ɫɐɜɌɡ ɟ 

ɛɌɢɔɑəɞɌ ɝ 3 ɝɞɌɐɔɑɕ ɛɚ Ɂɑə/ɋɜɟ ɔ ɎɧɜɌɒɑə-

əɚɕ ɌɖɝɔɌɗɨəɚɕ ɝɔɘɛɞɚɘɌɞɔɖɚɕ. Ȼɜɔ ɩɞɚɘ, əɑ-

ɝɘɚɞɜɫ əɌ ɗɑɎɚɝɞɚɜɚəəɪɪ ɝɔɘɛɞɚɘɌɞɔɖɟ Ɏ 

əɌɣɌɗɑ ɓɌɍɚɗɑɎɌəɔɫ, əɌ ɘɚɘɑəɞ ɔɝɝɗɑɐɚɎɌəɔɫ 

ɖɗɔəɔɣɑɝɖɌɫ ɗɌɞɑɜɌɗɔɓɌɢɔɫ ɍɧɗɌ ɘɔəɔɘɌɗɨəɚɕ, 

ɣɞɚ ɞɌɖɒɑ əɌɡɚɐɔɞ ɚɞɜɌɒɑəɔɑ əɌ ɞɚɘɚɏɜɌɘɘɌɡ 

Ɏ ɜɑɒɔɘɑ SWI. 

ȾɌɖɒɑ əɌɘɔ ɍɧɗɚ ɎɧɫɎɗɑəɚ əɌɖɚɛɗɑəɔɑ 

ɒɑɗɑɓɌ ɓɌ ɛɜɑɐɑɗɌɘɔ ɝɜɑɐəɑɏɚ ɘɚɓɏɌ əɌ ɜɌɓɎɑɜ-

əɟɞɧɡ ɝɞɌɐɔɫ ɍɚɗɑɓəɔ ȻɌɜɖɔəɝɚəɌ. 

Ⱥɐəɔɘɔ ɔɓ ɞɌɖɔɡ ɝɞɜɟɖɞɟɜ ɍɧɗɔ ɓɟɍɣɌɞɧɑ 

ɫɐɜɌ ɘɚɓɒɑɣɖɌ, ɖɚɞɚɜɧɑ əɌ ɜɌəəɔɡ ɝɞɌɐɔɫɡ ɍɚ-

ɗɑɓəɔ ȻɌɜɖɔəɝɚəɌ ɍɧɗɔ ɛɜɌɖɞɔɣɑɝɖɔ əɑɜɌɓɗɔ-

ɣɔɘɧ əɌ ɞɚɘɚɏɜɌɘɘɌɡ Ɏ ɜɑɒɔɘɑ SWI (ɜɔɝ. 2 Ȭ), 

Ɏ ɞɚ Ɏɜɑɘɫ ɖɌɖ əɌ ɜɌɓɎɑɜəɟɞɧɡ ɝɞɌɐɔɫɡ ɓɌɍɚɗɑ-

ɎɌəɔɫ ɛɜɔɚɍɜɑɞɌɗɔ ɚɞɣɑɞɗɔɎɟɪ ɖɚəɞɜɌɝɞəɚɝɞɨ 

əɌ ɠɚəɑ ɚɖɜɟɒɌɪɥɑɕ ɞɖɌəɔ ɛɚɗɟɤɌɜɔɕ ɘɚɓ-

ɒɑɣɖɌ (ɜɔɝ. 2 ȭ). 

ȶɜɚɘɑ ɩɞɚɏɚ ɍɧɗɔ ɚɍəɌɜɟɒɑəɧ ɚɞɗɚɒɑəɔɫ 

ɒɑɗɑɓɌ Ɏ ɝɖɚɜɗɟɛɑ ɔ ɡɎɚɝɞɌɞɧɡ ɫɐɜɌɡ, ɔəɞɑə-

ɝɔɎəɚɝɞɨ əɌɖɚɛɗɑəɔɫ ɖɚɞɚɜɚɏɚ ɞɌɖɒɑ ɛɚɎɧɤɌ-

ɗɌɝɨ ɝ ɛɜɚɏɜɑɝɝɔɜɚɎɌəɔɑɘ ɓɌɍɚɗɑɎɌəɔɫ (ɜɔɝ. 3 

Ȭ, ȭ). Ȼɜɔ ɩɞɚɘ, ɚɍɜɌɥɌɑɞ əɌ ɝɑɍɫ ɎəɔɘɌəɔɑ 

ɛɜɑɔɘɟɥɑɝɞɎɑəəɚ ɖɌɟɐɌɗɨəɌɫ ɗɚɖɌɗɔɓɌɢɔɫ 

Ɏɖɗɪɣɑəɔɕ ɘɑɞɌɗɗɌ, ɣɞɚ Ɏ ɐɌɗɨəɑɕɤɑɘ ɘɚɒɑɞ 

ɔɝɛɚɗɨɓɚɎɌɞɨɝɫ  Ɏ ɖɌɣɑɝɞɎɑ ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɏɚ  
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ȼɔɝ. 1 Ɍ (Fig. 1 Ɍ) 

 

ȼɔɝ. 1 ɍ (Fig. 1 Ɏ) 

ȼɔɝ. 1.  ȸȼȾ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ. 

Ɍ - ɃɑɜəɌɫ ɝɟɍɝɞɌəɢɔɫ ɔ ɖɜɌɝəɧɑ ɫɐɜɌ ɛɌɢɔɑəɞɌ ɝ ɚɞɣɑɞɗɔɎɚɕ ɛɜɌɎɚɝɞɚɜɚəəɑɕ ɗɌɞɑɜɌɗɔɓɌɢɔɑɕ əɌ 2 ɝɞɌɐɔɔ ɛɚ 

Ɂɑə/ɋɜɟ (ɐɗɔɞɑɗɨəɚɝɞɨ ɓɌɍɚɗɑɎɌəɔɫ ð 4 ɏɚɐɌ). 

ɍ - ɃɑɜəɌɫ ɝɟɍɝɞɌəɢɔɫ ɔ ɖɜɌɝəɧɑ ɫɐɜɌ ɛɌɢɔɑəɞɌ əɌ 3 ɝɞɌɐɔɔ ɛɚ Ɂɑə/ɋɜɟ (ɐɗɔɞɑɗɨəɚɝɞɨ ɓɌɍɚɗɑɎɌəɔɫ ð 14 ɗɑɞ). 

Fig. 1.   Brain MRI. 

a - Black substance an d red nuclei of the patient with distinct right ð sided lateralization at Hen/Yar stage 2 (dur a-

tion of the disease -4 years).  

b - Black substance and red nuclei of the patient at Hen/Yar stage 3 (duration of the disease ð 14 years).  

 

ȼɔɝ. 2 Ɍ (Fig. 2 Ɍ) 

 

ȼɔɝ. 2 ɍ (Fig. 2 Ɏ) 

ȼɔɝ. 2.  ȸȼȾ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ, ɜɑɒɔɘ SWI. 

Ɍ - ȮɔɓɟɌɗɔɓɌɢɔɫ ɓɟɍɣɌɞɧɡ ɫɐɑɜ ɘɚɓɒɑɣɖɌ əɌ 2 ɝɞɌɐɔɔ ɍɚɗɑɓəɔ ȻɌɜɖɔəɝɚəɌ (ɐɗɔɞɑɗɨəɚɝɞɨ ɓɌɍɚɗɑɎɌəɔɫ ð 4 ɏɚ-

ɐɌ).  

ɍ - ȳɟɍɣɌɞɧɑ ɫɐɜɌ ɘɚɓɒɑɣɖɌ Ɏ ɜɑɒɔɘɑ SWI əɌ 3 ɝɞɌɐɔɔ ɍɚɗɑɓəɔ ȻɌɜɖɔəɝɚəɌ (ɐɗɔɞɑɗɨəɚɝɞɨ ɓɌɍɚɗɑɎɌəɔɫ ð 14 

ɗɑɞ). 

Fig. 2. Brain MRI, SWI mode.  

a - visualization of dentate nuclei of cerebellum on 2 stage of Parkinson's disease (disease duration ð 4 years).  

b ð Dentate nuclei of the cerebellum in SWI mode at 3 stage of Parkinson's disease (dura tion of the disease ð 14 

years).  
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ɘɌɜɖɑɜɌ ɍɚɗɑɓəɔ ȻɌɜɖɔəɝɚəɌ ɔ ɓɌɍɚɗɑɎɌəɔɕ, 

ɛɜɚɞɑɖɌɪɥɔɡ ɝ ɝɔəɐɜɚɘɚɘ ɛɌɜɖɔəɝɚəɔɓɘɌ. 

ȺɐəɌɖɚ, əɑɝɘɚɞɜɫ əɌ ɛɜɔɎɑɐɑəəɧɑ Ɏɧɤɑ 

ɛɜɔɘɑɜɧ, ɝɟɥɑɝɞɎɟɑɞ ɐɚɝɞɌɞɚɣəɚɑ ɖɚɗɔɣɑɝɞɎɚ 

ɝɗɟɣɌɑɎ, ɛɚɓɎɚɗɫɪɥɔɡ ɛɚɐɎɑɜɏəɟɞɨ ɝɚɘəɑəɔɪ 

Ɏɧɝɚɖɟɪ ɐɔɌɏəɚɝɞɔɣɑɝɖɟɪ ɢɑəəɚɝɞɨ SWI Ɏ 

ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɕ ɐɔɌɏəɚɝɞɔɖɑ ɓɌɍɚɗɑɎɌəɔɕ, 

ɛɜɚɞɑɖɌɪɥɔɡ ɝ ɝɔəɐɜɚɘɚɘ ɛɌɜɖɔəɝɚəɔɓɘɌ. 

ȹɌ ɜɔɝɟəɖɑ 4 ɔɓɚɍɜɌɒɑəɧ ɜɑɓɟɗɨɞɌɞɧ ȸȼȾ 

ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ Ɏ ɜɑɒɔɘɑ SWI ɛɌɢɔɑəɞɚɎ ɝ ɩɝ-

ɝɑəɢɔɌɗɨəɧɘ ɞɜɑɘɚɜɚɘ, ɍɚɗɑɓəɨɪ ȻɌɜɖɔəɝɚəɌ 

əɌ 3 ɝɞɌɐɔɔ ɔ ɜɑɘɔɞɞɔɜɟɪɥɑ-ɜɑɢɔɐɔɎɔɜɟɪɥɑɕ 

ɠɚɜɘɚɕ ɜɌɝɝɑɫəəɚɏɚ ɝɖɗɑɜɚɓɌ. ȺɍɜɌɥɌɑɞ əɌ ɝɑ-

ɍɫ ɎəɔɘɌəɔɑ ɚɞɣɬɞɗɔɎɚɑ əɌɖɚɛɗɑəɔɑ ɒɑɗɑɓɌ Ɏ 

ɛɜɚɑɖɢɔɔ ɣɑɜəɚɕ ɝɟɍɝɞɌəɢɔɔ ɝ ɚɍɑɔɡ ɝɞɚɜɚə 

ɛɜɔ ɩɝɝɑəɢɔɌɗɨəɚɘ ɞɜɑɘɚɜɑ ɔ ɜɌɝɝɑɫəəɚɘ ɝɖɗɑ-

ɜɚɓɑ, Ɏ ɞɚ Ɏɜɑɘɫ ɖɌɖ ɛɜɔ ɍɚɗɑɓəɔ ȻɌɜɖɔəɝɚəɌ 

əɌɖɚɛɗɑəɔɫ ɘɑɞɌɗɗɌ ɛɜɌɖɞɔɣɑɝɖɔ əɑ ɚɞɘɑɣɌɑɞ-

ɝɫ.  

Ȼɜɔ ɌəɌɗɔɓɑ ɖɚəɞɜɌɝɞəɚɝɞɔ ɓɟɍɣɌɞɧɡ ɫɐɑɜ 

ɘɚɓɒɑɣɖɌ (ɜɔɝ. 5) ɚɍɜɌɥɌɑɞ əɌ ɝɑɍɫ ɎəɔɘɌəɔɑ 

ɛɚɎɧɤɑəəɚɑ ɐɑɛɚəɔɜɚɎɌəɔɑ ɒɑɗɑɓɌ ɛɜɔ ɜɌɝɝɑ-

ɫəəɚɘ ɝɖɗɑɜɚɓɑ, ɟɘɑɜɑəəɚɑ əɌɖɚɛɗɑəɔɑ Ɏ ɝɗɟɣɌɑ 

ɩɝɝɑəɢɔɌɗɨəɚɏɚ ɞɜɑɘɚɜɌ ɔ ɛɜɌɖɞɔɣɑɝɖɔ ɛɚɗəɚɑ 

ɚɞɝɟɞɝɞɎɔɑ ɖɚəɞɜɌɝɞəɚɝɞɔ ɛɜɔ ɐɗɔɞɑɗɨəɚɘ ɞɑ-

ɣɑəɔɔ ɍɚɗɑɓəɔ ȻɌɜɖɔəɝɚəɌ. 

Ȼɜɔ ɌəɌɗɔɓɑ ɎɧɜɌɒɑəəɚɝɞɔ ɖɚəɞɜɌɝɞəɚ-

ɝɞɔ ɍɌɓɌɗɨəɧɡ ɏɌəɏɗɔɑɎ əɌ ɟɜɚɎəɑ ɍɚɖɚɎɧɡ ɒɑ-

ɗɟɐɚɣɖɚɎ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ (ɜɔɝ. 6) ɚɞɘɑɣɌɑɞɝɫ 

ɟɘɑɜɑəəɚɑ əɌɖɚɛɗɑəɔɑ ɘɑɞɌɗɗɌ Ɏ ɝɗɟɣɌɑ ɜɌɝɝɑ-

ɫəəɚɏɚ ɝɖɗɑɜɚɓɌ ɔ ɝəɔɒɑəəɚɑ ɑɏɚ ɝɚɐɑɜɒɌəɔɑ Ɏ 

ɝɗɟɣɌɑ ɜɌɓɎɑɜəɟɞɚɕ ɝɞɌɐɔɔ ɍɚɗɑɓəɔ ȻɌɜɖɔəɝɚ-

əɌ. ȮɑɝɨɘɌ ɔəɞɑɜɑɝəɧɘ əɌɍɗɪɐɑəɔɑɘ ɫɎɗɫɑɞɝɫ 

ɔɓɚɗɔɜɚɎɌəəɚɑ ɝɔɘɘɑɞɜɔɣəɚɑ əɌɖɚɛɗɑəɔɑ ɒɑɗɑ-

ɓɌ Ɏ ɛɜɚɑɖɢɔɔ ɍɗɑɐəɚɏɚ ɤɌɜɌ ɝ ɚɍɜɌɓɚɎɌəɔɑɘ 

ɣɑɞɖɚɕ ɏɜɌəɔɢɧ ɝ ɔɛɝɔɗɌɞɑɜɌɗɨəɚɕ ɝɖɚɜɗɟɛɚɕ. 

Ȼɜɔ ɩɞɚɘ, ɐɚɝɞɚɕəɧɘɔ ɎəɔɘɌəɔɫ ɫɎɗɫɪɞ-

ɝɫ ɝɗɟɣɌɔ ɍɚɗɑɓəɔ ȻɌɜɖɔəɝɚəɌ, ɛɜɔ ɖɚɞɚɜɧɡ 

ɚɞɝɟɞɝɞɎɟɪɞ ɖɚɜɜɑɗɫɢɔɔ ɝɞɌɐɔɔ ɔ ɐɗɔɞɑɗɨəɚɝɞɔ 

ɓɌɍɚɗɑɎɌəɔɫ ɝɚ ɝɞɑɛɑəɨɪ əɌɖɚɛɗɑəɔɫ ɒɑɗɑɓɌ Ɏ 

ɚɍɗɌɝɞɔ ɍɌɓɌɗɨəɧɡ ɏɌəɏɗɔɑɎ ɛɜɔ ɎɔɓɟɌɗɨəɚɕ 

ɚɢɑəɖɑ SWI-ɔɓɚɍɜɌɒɑəɔɕ (ɜɔɝ. 7). 

Ȼɜɚɞɚɖɚɗ SWI ɘɚɒɑɞ ɟɝɛɑɤəɚ ɔɝɛɚɗɨɓɚ-

ɎɌɞɨɝɫ ɐɗɫ ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɍɚ-

ɗɑɓəɔ ȻɌɜɖɔəɝɚəɌ ɔ ɝɔəɐɜɚɘɚɎ ɛɌɜɖɔəɝɚəɔɓɘ 

ɛɗɪɝ. ȹɌ ɜɔɝɟəɖɑ 8 ɛɜɔɎɑɐɑə ɛɜɔɘɑɜ ɝɚɛɚɝɞɌɎ-

ɗɑəɔɫ ɐɌəəɧɡ ɛɌɢɔɑəɞɌ əɌ 2 ɝɞɌɐɔɔ ɍɚɗɑɓəɔ 

ȻɌɜɖɔəɝɚəɌ ɔ ɍɚɗɨəɚɏɚ ɝɚ ɝɞɜɔɌɞɚəɔɏɜɌɗɨəɧɘ 

ɎɌɜɔɌəɞɚɘ ɘɟɗɨɞɔɝɔɝɞɑɘəɚɕ ɐɑɏɑəɑɜɌɢɔɔ. Ⱥɍ-

ɜɌɥɌɑɞ əɌ ɝɑɍɫ ɎəɔɘɌəɔɑ ɚɞɣɑɞɗɔɎɌɫ ɗɌɞɑɜɌɗɔ-

ɓɌɢɔɫ ɐɑɛɚəɔɜɚɎɌəɔɫ ɒɑɗɑɓɌ Ɏ ɣɑɜəɚɕ ɝɟɍɝɞɌə-

ɢɔɔ Ɏ ɚɍɚɔɡ ɝɗɟɣɌɫɡ, ɣɞɚ ɏɚɎɚɜɔɞ Ɏ ɛɚɗɨɓɟ ɍɚ-

ɗɑɓəɔ ȻɌɜɖɔəɝɚəɌ. ȺɐəɌɖɚ ɛɜɔ ɐɌɗɨəɑɕɤɑɘ 

ɌəɌɗɔɓɑ, Ɏ ɝɗɟɣɌɑ ɘɟɗɨɞɔɝɔɝɞɑɘəɚɕ Ɍɞɜɚɠɔɔ 

əɌɍɗɪɐɌɑɞɝɫ ɘɌɝɝɔɎəɚɑ əɌɖɚɛɗɑəɔɑ ɒɑɗɑɓɌ Ɏ 

ɚɍɗɌɝɞɔ ɍɗɑɐəɧɡ ɤɌɜɚɎ ɔ ɓɌɐəɑɕ ɣɌɝɞɔ ɝɖɚɜɗɟ-

ɛɧ ɝ ɚɍɑɔɡ ɝɞɚɜɚə, Ɏ ɞɚ Ɏɜɑɘɫ ɖɌɖ ɟ ɛɌɢɔɑəɞɌ ɝ 

ɍɚɗɑɓəɨɪ ȻɌɜɖɔəɝɚəɌ ɚɞɘɑɣɌɪɞɝɫ ɗɔɤɨ ɑɐɔ-

əɔɣəɧɑ ɘɑɗɖɔɑ ɓɚəɧ ɛɚɏɗɚɥɑəɔɫ ɘɑɞɌɗɗɌ. 

Ⱥɞɐɑɗɨəɚ ɝɞɚɔɞ ɚɞɘɑɞɔɞɨ ɝɡɚɐɝɞɎɚ Ɏ əɌɗɔ-

ɣɔɔ ɐɑɘɌɜɖɌɢɔɚəəɚɕ ɗɔəɔɔ ɘɑɒɐɟ ɝɖɚɜɗɟɛɚɕ ɔ 

ɍɗɑɐəɧɘ ɤɌɜɚɘ Ɏ ɞɚɘɚɏɜɌɠɔɣɑɝɖɚɕ ɖɌɜɞɔəɑ 

ɛɌɢɔɑəɞɌ ɝ ɍɚɗɑɓəɨɪ ȻɌɜɖɔəɝɚəɌ (ɜɔɝ. 7 ȭ) ɝ 

ɞɌɖɔɘɔ ɒɑ ɛɜɔɓəɌɖɌɘɔ ɟ ɛɌɢɔɑəɞɌ ɝ ɩɝɝɑəɢɔ-

Ɍɗɨəɧɘ ɞɜɑɘɚɜɚɘ əɌ ɜɔɝɟəɖɑ 6 Ȭ. 

ȶɜɚɘɑ ɎɔɓɟɌɗɨəɚɕ ɚɢɑəɖɔ ɝɞɑɛɑəɔ ɐɑɛɚ-

əɔɜɚɎɌəɔɫ ɒɑɗɑɓɌ Ɏ ɝɞɜɟɖɞɟɜɌɡ ɏɚɗɚɎəɚɏɚ ɘɚɓ-

ɏɌ, Ɏ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ ɎɚɓɘɚɒəɌ ɣɔɝɗɚɎɌɫ ɔə-

ɞɑɜɛɜɑɞɌɢɔɫ ɖɚəɞɜɌɝɞəɚɝɞɔ ɜɑɏɔɚəɚɎ ɔəɞɑɜɑɝɌ. 

Ȱɗɫ ɩɞɚɏɚ ɔɝɛɚɗɨɓɟɑɞɝɫ ɍɑɝɛɗɌɞəɚɑ ɛɜɚɏɜɌɘɘəɚɑ 

ɚɍɑɝɛɑɣɑəɔɑ SPIN Signal Processing In Nuclear 

magnetic resonance, MRI Institute for Biomedical 

Research, Detroit, Michigan).  

ȹɌ ɜɔɝɟəɖɑ 9 ɛɜɑɐɝɞɌɎɗɑəɚ ɔɓɘɑɜɑəɔɑ 

ɝɞɑɛɑəɔ əɌɖɚɛɗɑəɔɫ ɒɑɗɑɓɌ Ɏ ɛɜɚɑɖɢɔɔ ɣɑɜəɚɕ 

ɝɟɍɝɞɌəɢɔɔ ɟ ɛɌɢɔɑəɞɌ ɝ ɍɚɗɑɓəɨɪ ȻɌɜɖɔəɝɚəɌ 

əɌ 2 ɝɞɌɐɔɔ. ȺɍɜɌɥɌɑɞ əɌ ɝɑɍɫ ɎəɔɘɌəɔɑ ɛɜɌɖ-

ɞɔɣɑɝɖɔ ɔɐɑɌɗɨəɌɫ ɝɔɘɘɑɞɜɔɣəɚɝɞɨ ɝɜɑɐəɔɡ ɔ 

ɘɌɖɝɔɘɌɗɨəɧɡ ɓəɌɣɑəɔɕ, Ɏ ɞɚ Ɏɜɑɘɫ ɖɌɖ ɟ ɐɌə-

əɚɏɚ ɛɌɢɔɑəɞɌ ɛɜɔɝɟɞɝɞɎɚɎɌɗɌ ɣɑɞɖɌɫ ɛɜɌɎɚ-

ɝɞɚɜɚəəɫɫ ɗɌɞɑɜɌɗɔɓɌɢɔɫ ɝɔɘɛɞɚɘɌɞɔɖɔ, əɌɣɔ-

əɌɫ ɝ ɐɑɍɪɞɌ ɓɌɍɚɗɑɎɌəɔɫ. 

ȮɑɝɨɘɌ ɛɚɡɚɒɟɪ ɖɌɜɞɔəɟ ɘɚɒəɚ ɟɎɔɐɑɞɨ ɟ 

ɛɌɢɔɑəɞɌ ɝ ɜɑɘɔɞɞɔɜɟɪɥɑ-ɜɑɢɔɐɔɎɔɜɟɪɥɔɘ 

ɞɔɛɚɘ ɞɑɣɑəɔɫ ɜɌɝɝɑɫəəɚɏɚ ɝɖɗɑɜɚɓɌ, ɔɓɚɍɜɌ-

ɒɑəəɟɪ əɌ ɜɔɝɟəɖɑ 10. ȺɞɘɑɣɌɑɞɝɫ ɝɔɘɘɑɞɜɔɣ-

əɚɑ əɌɖɚɛɗɑəɔɑ ɘɑɞɌɗɗɔɣɑɝɖɚɏɚ ɝɚɐɑɜɒɔɘɚɏɚ Ɏ 

ɣɑɜəɚɕ ɝɟɍɝɞɌəɢɔɔ ɝ ɚɍɑɔɡ ɝɞɚɜɚə. Ȼɜɔ ɩɞɚɘ 

ɣɔɝɗɚɎɧɑ ɡɌɜɌɖɞɑɜɔɝɞɔɖɔ ɞɌɖɒɑ ɐɑɘɚəɝɞɜɔɜɟ-

ɪɞ Ɏɧɝɚɖɟɪ ɝɡɚɒɑɝɞɨ, ɣɞɚ ɛɜɔ ɚɞɝɟɞɝɞɎɔɔ ɖɗɔ-

əɔɣɑɝɖɔɡ ɐɌəəɧɡ ɘɚɒɑɞ ɛɜɔɎɑɝɞɔ ɖ ɐɔɌɏəɚɝɞɔ-

ɣɑɝɖɚɕ ɚɤɔɍɖɑ. 

Ȼɜɔ ɩɝɝɑəɢɔɌɗɨəɚɏɚɘ ɞɜɑɘɚɜɑ, ɝɗɟɣɌɔ ɖɚ-

ɞɚɜɚɏɚ ɛɜɑɐɝɞɌɎɗɑəɧ əɌ ɜɔɝɟəɖɑ 11, ɝɞɑɛɑəɨ 

əɌɖɚɛɗɑəɔɫ ɒɑɗɑɓɌ ɜɌɓɔɞɑɗɨəɚ ɚɞɗɔɣɌɑɞɝɫ ɚɞ 

ɞɌɖɚɎɚɕ ɛɜɔ ɍɚɗɑɓəɔ ȻɌɜɖɔəɝɚəɌ. ɃɔɝɗɚɎɧɑ ɛɚ-

ɖɌɓɌɞɑɗɔ ɝ ɚɍɑɔɡ ɝɞɚɜɚə ɛɜɑɎɧɤɌɪɞ 2000 ɑɐɔ-

əɔɢ, ɣɞɚ ɞɌɖɒɑ ɝɚɚɞɎɑɞɝɞɎɟɑɞ ɎɔɓɟɌɗɨəɚɕ ɖɌɜ-

ɞɔəɑ əɌ ɛɜɑɐɝɞɌɎɗɑəəɧɡ ɔɓɚɍɜɌɒɑəɔɫɡ. 

ȳɌɖɗɪɣɑəɔɑ. 

ȹɌɔɍɚɗɑɑ ɩɠɠɑɖɞɔɎəɚɕ SWI ɚɖɌɓɌɗɌɝɨ Ɏ 

ɝɗɟɣɌɑ ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɔɐɔɚ-

ɛɌɞɔɣɑɝɖɚɕ ɍɚɗɑɓəɔ ȻɌɜɖɔəɝɚəɌ ɔ ɩɝɝɑəɢɔɌɗɨ-

əɚɏɚ ɞɜɑɘɚɜɌ. Ȯɚ Ɏɝɑɡ əɌɍɗɪɐɌɑɘɧɡ əɌɘɔ ɝɗɟ-

ɣɌɫɡ ɛɜɔ ɩɝɝɑəɢɔɌɗɨəɚɘ ɞɜɑɘɚɜɑ əɑ ɛɜɚɔɝɡɚɐɔ-

ɗɚ ɓəɌɣɔɘɚɏɚ əɌɖɚɛɗɑəɔɫ ɒɑɗɑɓɌ Ɏ ɚɍɗɌɝɞɔ ɣɑɜ-

əɚɕ ɝɟɍɝɞɌəɢɔɔ. Ȼɜɔ ɩɞɚɘ ɝɞɚɔɞ ɚɞɘɑɞɔɞɨ, ɣɞɚ 

ɛɜɔ ɐɗɔɞɑɗɨəɚ ɞɑɖɟɥɑɕ ɍɚɗɑɓəɔ ȻɌɜɖɔəɝɚəɌ 

ɛɜɚɔɝɡɚɐɔɞ ɔɝɣɑɓəɚɎɑəɔɑ ɖɚəɞɜɌɝɞəɚɝɞɔ Ɏ ɛɜɚ-

ɑɖɢɔɔ ɣɑɜəɚɕ ɝɟɍɝɞɌəɢɔɔ. Ȼɚ əɌɤɑɘɟ ɘəɑəɔɪ, 

ɩɞɚ ɝɎɫɓɌəɚ ɝ ɞɑɘ, ɣɞɚ ɝɚɑɐɔəɑəɔɫ ɒɑɗɑɓɌ ɫɎɗɫ-

ɪɞɝɫ əɑɛɚɝɜɑɐɝɞɎɑəəɧɘɔ ɟɣɌɝɞəɔɖɌɘɔ ɞɔɛɚ-

Ɏɧɡ ɛɜɚɢɑɝɝɚɎ ɚɖɝɔɐɌəɞəɚɏɚ ɝɞɜɑɝɝɌ, ɖɚɞɚɜɧɑ 

ɔəɞɑəɝɔɎəɚ ɛɜɚɞɑɖɌɪɞ Ɏ ɒɑɗɑɓɚɝɚɐɑɜɒɌɥɔɡ 

əɑɕɜɚəɌɡ ɣɑɜəɚɕ ɝɟɍɝɞɌəɢɔɔ ɔ ɓɟɍɣɌɞɧɡ ɫɐɑɜ 

əɌ ɜɌəəɔɡ ɝɞɌɐɔɫɡ ɍɚɗɑɓəɔ ȻɌɜɖɔəɝɚəɌ. Ȼɚ ɘɑ-

ɜɑ ɛɜɚɏɜɑɝɝɔɜɚɎɌəɔɫ əɑɕɜɚɐɑɏɑəɑɜɌɞɔɎəɚɏɚ ɓɌ-

ɍɚɗɑɎɌəɔɫ ɖɚɗɔɣɑɝɞɎɚ əɔɏɜɌɗɨəɧɡ əɑɕɜɚəɚɎ 

ɓəɌɣɔɞɑɗɨəɚ ɟɘɑəɨɤɌɑɞɝɫ, Ɍ Ɏɘɑɝɞɑ ɝ ɩɞɔɘ ɩɗɔ-

ɘɔəɟɜɟɑɞɝɫ ɔ ɝɚɐɑɜɒɌɎɤɑɑɝɫ Ɏ əɔɡ ɒɑɗɑɓɚ, ɣɞɚ  
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ȼɔɝ. 3 Ɍ (Fig. 3 Ɍ) 

 

ȼɔɝ. 3 ɍ (Fig. 3 Ɏ) 

ȼɔɝ. 3.  ȸȼȾ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ. 

Ɍ - ȺɞɝɟɞɝɞɎɔɑ ɓəɌɣɔɘɚɏɚ əɌɖɚɛɗɑəɔɫ ɒɑɗɑɓɌ Ɏ ɝɖɚɜɗɟɛɑ ɔ ɏɚɗɚɎɖɌɡ ɡɎɚɝɞɌɞɧɡ ɫɐɑɜ ɟ ɛɌɢɔɑəɞɌ ɝɚ 4 ɝɞɌɐɔɑɕ ɛɚ 

Ɂɑə/ɋɜɟ (ɐɗɔɞɑɗɨəɚɝɞɨ ɓɌɍɚɗɑɎɌəɔɫ ð 4 ɏɚɐɌ).  

ɍ - ȮɔɓɟɌɗɔɓɌɢɔɫ ɚɞɗɚɒɑəɔɕ ɒɑɗɑɓɌ Ɏ ɝɖɚɜɗɟɛɑ ɔ ɏɚɗɚɎɖɌɡ ɡɎɚɝɞɌɞɧɡ ɫɐɑɜ ɟ ɛɌɢɔɑəɞɌ ɝ 3 ɝɞɌɐɔɑɕ ɛɚ Ɂɑə/ɋɜɟ 

(ɐɗɔɞɑɗɨəɚɝɞɨ ɓɌɍɚɗɑɎɌəɔɫ ð 14 ɗɑɞ). 

 

ȼɔɝ. 4 Ɍ (Fig. 4 Ɍ) 

 

ȼɔɝ. 4 ɍ (Fig. 4 Ɏ) 

 

ȼɔɝ. 4 Ɏ (Fig. 4 ɝ) 

ȼɔɝ. 4.  ȸȼȾ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ, ɜɑɒɔɘ SWI. 

Ɍ - ȹɌɖɚɛɗɑəɔɑ ɒɑɗɑɓɌ Ɏ ɚɍɗɌɝɞɔ ɣɑɜəɚɕ ɝɟɍɝɞɌəɢɔɔ ɛɜɔ ɩɝɝɑəɢɔɌɗɨəɚɘ ɞɜɑɘɚɜɑ. 

ɍ - ȹɌɖɚɛɗɑəɔɑ ɒɑɗɑɓɌ Ɏ ɚɍɗɌɝɞɔ ɣɑɜəɚɕ ɝɟɍɝɞɌəɢɔɔ ɛɜɔ ɍɚɗɑɓəɔ ȻɌɜɖɔəɝɚəɌ əɌ 3 ɝɞɌɐɔɔ (ɝɞɌɒ ɓɌɍɚɗɑɎɌəɔɫ ð 

12 ɗɑɞ).  

Ɏ - ȹɌɖɚɛɗɑəɔɑ ɒɑɗɑɓɌ Ɏ ɚɍɗɌɝɞɔ ɣɑɜəɚɕ ɝɟɍɝɞɌəɢɔɔ ɛɜɔ ɜɑɘɔɞɞɔɜɟɪɥɑ-ɜɑɢɔɐɔɎɔɜɟɪɥɑɕ ɠɚɜɘɑ ɜɌɝɝɑɫəəɚɏɚ 

ɝɖɗɑɜɚɓɌ. 

Fig. 4. Brain MRI, SWI mode.  

a - accumulation of iron in the black substance at essential tremor.  

b - accumulation of iron in the black substance in Parkinson's disease at stage 3 ( duration of the disease ð 12 

years).  

c - accumulation of iron in the region of the black substantia in remitting -recurrent form of multiple sclerosis.  
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ȼɔɝ. 5 Ɍ (Fig. 5 Ɍ) 

 

ȼɔɝ. 5 ɍ (Fig. 5 Ɏ) 

 

ȼɔɝ. 5 Ɏ (Fig. 5 ɝ) 

ȼɔɝ. 5.  ȸȼȾ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ, ɜɑɒɔɘ SWI. 

Ɍ - ȹɌɖɚɛɗɑəɔɑ ɒɑɗɑɓɌ Ɏ ɛɜɚɑɖɢɔɔ ɓɟɍɣɌɞɧɡ ɫɐɑɜ ɘɚɓɒɑɣɖɌ ɛɜɔ ɩɝɝɑəɢɔɌɗɨəɚɘ ɞɜɑɘɚɜɑ, ɍ - ɞɚ ɒɑ ɛɜɔ  ɍɚɗɑɓəɔ 

ȻɌɜɖɔəɝɚəɌ əɌ 3 ɝɞɌɐɔɔ (ɐɗɔɞɑɗɨəɚɝɞɨ ɓɌɍɚɗɑɎɌəɔɫ ð 12 ɗɑɞ), Ɏ - ɛɜɔ ɜɑɘɔɞɞɔɜɟɪɥɑ-ɜɑɢɔɐɔɎɔɜɟɪɥɑɕ ɠɚɜɘɑ 

ɜɌɝɝɑɫəəɚɏɚ ɝɖɗɑɜɚɓɌ. 

Fig. 5. Brain MRI, SWI mode.  

a - Accumulation of iron in the projection of the dentate nuclei of the cerebellum in patient with essential tremor, b 

ð same picture in Parkinson's disease at stage 3 (duration of the disease ð 12 years), c - remitting -recurrent form of 

multipl e sclerosis.  

 

ȼɔɝ. 6 Ɍ (Fig. 6 Ɍ) 

 

ȼɔɝ. 6 ɍ (Fig. 6 Ɏ) 

 

ȼɔɝ. 6 Ɏ (Fig. 6 ɝ) 

ȼɔɝ. 6. ȸȼȾ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ, ɜɑɒɔɘ SWI. 

Ɍ - ȰɑɛɚəɔɜɚɎɌəɔɑ ɒɑɗɑɓɌ Ɏ ɝɖɚɜɗɟɛɑ, ɡɎɚɝɞɌɞɧɡ ɫɐɜɌɡ ɔ ɞɌɗɌɘɟɝɌɡ ɛɜɔ ɩɝɝɑəɢɔɌɗɨəɚɘ ɞɜɑɘɚɜɑ, ɍ - ɞɚ ɒɑ ɛɜɔ 

ɍɚɗɑɓəɔ ȻɌɜɖɔəɝɚəɌ əɌ 3 ɝɞɌɐɔɔ (ɐɗɔɞɑɗɨəɚɝɞɨ ɓɌɍɚɗɑɎɌəɔɫ ð 12 ɗɑɞ), Ɏ ð ɛɜɔ ɜɑɘɔɞɞɔɜɟɪɥɑ-ɜɑɢɔɐɔɎɔɜɟɪɥɑɕ 

ɠɚɜɘɑ ɜɌɝɝɑɫəəɚɏɚ ɝɖɗɑɜɚɓɌ. 

Fig. 6. Brain MRI, SWI mode.  

a - deposition of iron in the shell, caudate nuclei and thalamus in patient with essential tremor, b - same in Parki n-

son's disease at stage 3 (duration of the disease ð 12 years), c ð with remitting -recurrent form of multiple sclerosis.  
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ȼɔɝ. 7 Ɍ (Fig. 7 Ɍ) 

 

ȼɔɝ. 7 ɍ (Fig. 7 Ɏ) 

 

ȼɔɝ. 7 Ɏ (Fig. 7 ɝ) 

 

ȼɔɝ. 7 ɏ (Fig. 7 d) 

ȼɔɝ. 7.  ȸȼȾ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ, ɜɑɒɔɘ SWI. 

Ɍ, ɍ - ȭɌɓɌɗɨəɧɑ ɏɌəɏɗɔɔ ɛɌɢɔɑəɞɌ əɌ 2 ɝɞɌɐɔɔ ɛɚ Ɂɑə/ɋɜɟ (ɐɗɔɞɑɗɨəɚɝɞɨ ɓɌɍɚɗɑɎɌəɔɫ ð 5 ɗɑɞ), Ɏ, ɐ - ȭɌɓɌɗɨəɧɑ 
ɏɌəɏɗɔɔ ɛɌɢɔɑəɞɌ əɌ 2 ɝɞɌɐɔɔ ɛɚ Ɂɑə/ɋɜɟ (ɐɗɔɞɑɗɨəɚɝɞɨ ɓɌɍɚɗɑɎɌəɔɫ ð 4 ɏɚɐɌ). 

Fig. 7.  Brain MRI, SWI mode.  

a, b - Basal ganglia of the patient at Hen/Yar stage 2 (duratio n of the disease ð 5  years),  

c, d - Basal ganglia of the patient at Hen/Yar stage 2 (duration of the disease ð 4 years).  
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ȼɔɝ. 8 Ɍ (Fig. 8 Ɍ) 

 

ȼɔɝ. 8 ɍ (Fig. 8 Ɏ) 

 

ȼɔɝ. 8 Ɏ (Fig. 8 ɝ) 

 

ȼɔɝ. 8 ɏ (Fig. 8 d) 

ȼɔɝ. 8.  ȸȼȾ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ, ɜɑɒɔɘ SWI. 

Ɍ, ɍ - ɃɑɜəɌɫ ɝɟɍɝɞɌəɢɔɫ ɔ ɍɌɓɌɗɨəɧɑ ɏɌəɏɗɔɔ ɛɌɢɔɑəɞɌ ɝ 2 ɝɞɌɐɔɑɕ ɍɚɗɑɓəɔ ȻɌɜɖɔəɝɚəɌ (ɐɗɔɞɑɗɨəɚɝɞɨ ɓɌɍɚɗɑ-
ɎɌəɔɫ ð 5 ɗɑɞ), Ɏ, ɐ - ɃɑɜəɌɫ ɝɟɍɝɞɌəɢɔɫ ɔ ɍɌɓɌɗɨəɧɑ ɏɌəɏɗɔɔ ɛɌɢɔɑəɞɌ ɝɚ ɝɞɜɔɌɞɚəɔɏɜɌɗɨəɚɕ ɠɚɜɘɚɕ ɘɟɗɨ-
ɞɔɝɔɝɞɑɘəɚɕ Ɍɞɜɚɠɔɔ. 

Fig. 8.  Brain MRI, SWI mode.  

a, b - Black substance and basal ganglia of the patient with stage 2 Parkinson's disease (duration of the disease ð 5 

years),  

c, d - Black substance and basal ganglia of the patient with a striatonigral form of multisystem atrophy.  
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ȼɔɝ. 9 Ɍ (Fig. 9 Ɍ) 

 

ȼɔɝ. 9 ɍ (Fig. 9 Ɏ) 

ȼɔɝ. 9.  ȸȼȾ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ. 

ɃɔɝɗɚɎɧɑ ɓəɌɣɑəɔɫ ɝɞɑɛɑəɔ ɐɑɛɚəɔɜɚɎɌəɔɫ ɒɑɗɑɓɌ Ɏ ɛɜɚɑɖɢɔɔ ɣɑɜəɚɕ ɝɟɍɝɞɌəɢɔɔ ɟ ɛɌɢɔɑəɞɌ ɝ ɍɚɗɑɓəɨɪ 

ȻɌɜɖɔəɝɚəɌ əɌ 2 ɝɞɌɐɔɔ ɝ ɚɞɣɑɞɗɔɎɚɕ ɛɜɌɎɚɝɞɚɜɚəəɑɕ ɗɌɞɑɜɌɗɔɓɌɢɔɑɕ. 

Fig. 9. Brain MRI, SWI mode . 

Num erical values of the degree of iron deposition in the projection of the black substance in a patient with Parki n-

son's disease at stage 2 with a distinct right -sided lateralization.  

 

ȼɔɝ. 10 Ɍ (Fig. 10 Ɍ) 

 

ȼɔɝ. 10 ɍ (Fig. 10 Ɏ) 

ȼɔɝ. 10.  ȸȼȾ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ. 

ɃɔɝɗɚɎɧɑ ɓəɌɣɑəɔɫ ɝɞɑɛɑəɔ ɐɑɛɚəɔɜɚɎɌəɔɫ ɒɑɗɑɓɌ Ɏ ɛɜɚɑɖɢɔɔ ɣɑɜəɚɕ ɝɟɍɝɞɌəɢɔɔ ɟ ɛɌɢɔɑəɞɌ ɝ ɜɑɘɔɞɞɔɜɟɪ-

ɥɑ-ɜɑɢɔɐɔɎɔɜɟɪɥɔɘ ɞɔɛɚɘ ɞɑɣɑəɔɫ ɜɌɝɝɑɫəəɚɏɚ ɝɖɗɑɜɚɓɌ. 

Fig. 10. Brain MRI, SWI mode.  

Numerical values of the degree of iron deposition in the projection  of the black substance in a patient with remitting -

recurrent type of multiple sclerosis.  
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ȼɔɝ. 11 Ɍ (Fig. 11 Ɍ) 

 

ȼɔɝ. 11 ɍ (Fig. 11 Ɏ) 

 

ȼɔɝ. 11 Ɏ (Fig. 11 ɝ) 

 

ȼɔɝ. 11 ɏ (Fig. 11 d) 

ȼɔɝ. 11.  ȸȼȾ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ, ɜɑɒɔɘ SWI. 

ɃɔɝɗɚɎɧɑ ɓəɌɣɑəɔɫ ɝɞɑɛɑəɔ əɌɖɚɛɗɑəɔɫ ɒɑɗɑɓɌ Ɏ ɛɜɚɑɖɢɔɔ ɣɑɜəɚɕ ɝɟɍɝɞɌəɢɔɔ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɩɝɝɑəɢɔɌɗɨəɧɘ 
ɞɜɑɘɚɜɚɘ. 

Fig. 11.  Brain MRI, SWI mode.  

Numerical values of the degree of iron accumulation in the projection of the black substance in patients with esse n-

tial tremor.  
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ɛɜɔɎɚɐɔɞ ɖ ɝəɔɒɑəɔɪ ɖɚəɞɜɌɝɞəɚɝɞɔ Ɏ ɝɚɚɞ-

ɎɑɞɝɞɎɟɪɥɔɡ ɚɍɗɌɝɞɫɡ əɌ SWI-ɔɓɚɍɜɌɒɑəɔɫɡ. Ȯ 

ɞɌɖɔɡ ɝɗɟɣɌɫɡ ɛɑɜɎɚɝɞɑɛɑəəɚɑ ɓəɌɣɑəɔɑ ɔɘɑɪɞ 

ɖɗɔəɔɣɑɝɖɔɑ ɔ ɌəɌɘəɑɝɞɔɣɑɝɖɔɑ ɐɌəəɧɑ ɛɌɢɔ-

ɑəɞɌ.  

ȾɌɖɒɑ, ɖɌɖ ɛɚɖɌɓɌɗɔ ɛɚɗɟɣɑəəɧɑ ɐɌəəɧɑ,  

Ɏ əɑɖɚɞɚɜɧɡ ɝɗɟɣɌɫɡ ɛɜɚɔɝɡɚɐɔɞ ɎɑɝɨɘɌ ɝɡɚɒɑɑ 

əɌɖɚɛɗɑəɔɑ ɒɑɗɑɓɌ Ɏ ɝɞɜɟɖɞɟɜɌɡ ɍɌɓɌɗɨəɧɡ ɏɌə-

ɏɗɔɑɎ, Ɏ ɚɝəɚɎəɚɘ Ɏ ɣɑɜəɚɕ ɝɟɍɝɞɌəɢɔɔ, ɛɜɔ 

əɑɖɚɞɚɜɧɡ ɐɜɟɏɔɡ əɑɚɛɟɡɚɗɑɎɧɡ ɓɌɍɚɗɑɎɌəɔɫɡ, 

əɌɛɜɔɘɑɜ, ɜɑɘɔɞɞɔɜɟɪɥɑ-ɜɑɢɔɐɔɎɔɜɟɪɥɑɕ 

ɠɚɜɘɑ ɜɌɝɝɑɫəəɚɏɚ ɝɖɗɑɜɚɓɌ. ɉɞɚ ɚɛɫɞɨ ɒɑ ɘɚ-

ɒɑɞ ɍɧɞɨ ɚɍɦɫɝəɑəɚ ɝ ɛɚɓɔɢɔɕ ɚɖɔɝɗɔɞɑɗɨəɚɏɚ 

ɝɞɜɑɝɝɌ, ɛɜɚɞɑɖɌɪɥɑɏɚ əɌ ɠɚəɑ ɎɚɝɛɌɗɔɞɑɗɨəɚ-

ɏɚ ɛɜɚɢɑɝɝɌ Ɏ ɝɗɟɣɌɑ ɜɌɝɝɑɫəəɚɏɚ ɝɖɗɑɜɚɓɌ ɔ əɑ 

ɛɜɔɎɚɐɫɥɑɏɚ ɖ ɜɌɓɎɔɞɔɪ ɖɗɔəɔɣɑɝɖɚɕ ɖɌɜɞɔəɧ 

ɛɚɜɌɒɑəɔɫ ɩɖɝɞɜɌɛɔɜɌɘɔɐəɚɕ ɝɔɝɞɑɘɧ, ɞɌɖ 

ɖɌɖ əɑ ɛɜɚɔɝɡɚɐɔɞ ɏɔɍɑɗɔ əɑɕɜɚəɚɎ Ɏ ɩɞɔɡ 

ɟɣɌɝɞɖɌɡ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ. 

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɘɑɞɚɐɔɖɌ SWI ɫɎɗɫɑɞɝɫ 

əɚɎɧɘ ɔ ɎɑɝɨɘɌ ɘəɚɏɚɚɍɑɥɌɪɥɔɘ ɔəɝɞɜɟɘɑə-

ɞɚɘ ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɓɌɍɚɗɑɎɌ-

əɔɕ, ɝɚɛɜɚɎɚɒɐɌɪɥɔɡɝɫ ɛɚɜɌɒɑəɔɑɘ ɩɖɝɞɜɌ-

ɛɔɜɌɘɔɐəɚɕ ɝɔɝɞɑɘɧ. ȶɜɚɘɑ ɩɞɚɏɚ, ɚəɌ ɘɚɒɑɞ 

ɍɧɞɨ ɔɝɛɚɗɨɓɚɎɌəɌ ɐɗɫ ɟɞɚɣəɑəɔɫ ɓɎɑəɨɑɎ ɛɌɞɚ-

ɏɑəɑɓɌ əɌ ɜɌɓəɧɡ ɝɞɌɐɔɫɡ ɍɚɗɑɓəɔ ȻɌɜɖɔəɝɚəɌ, 

ɔɝɡɚɐɫ ɔɓ ɐɔəɌɘɔɖɔ əɌɖɚɛɗɑəɔɫ ɒɑɗɑɓɌ Ɏ ɣɑɜ-

əɚɕ ɝɟɍɝɞɌəɢɔɔ ɔ ɐɜɟɏɔɡ ɍɌɓɌɗɨəɧɡ ɏɌəɏɗɔɑɎ ɝ 

ɞɑɣɑəɔɑɘ ɓɌɍɚɗɑɎɌəɔɫ. 

ȴɝɞɚɣəɔɖ ɠɔəɌəɝɔɜɚɎɌəɔɫ ɔ ɖɚəɠɗɔɖɞ 

ɔəɞɑɜɑɝɚɎ. 

Ȭ.ȯ. ȾɜɟɠɌəɚɎ, Ⱥ.ȭ. ɃɌɖɣɔɜ, Ȱ.Ȭ. ȭɧɝɞɜɚ-

ɎɌ, Ȭ.Ƚ. ȻɌɜɢɑɜəɫɖ ɍɗɌɏɚɐɌɜɫɞ ɓɌ ɠɔəɌəɝɚɎɟɪ 

ɛɚɐɐɑɜɒɖɟ ɀɚəɐ çȽɖɚɗɖɚɎɚè (ȽɚɏɗɌɤɑəɔɑ ɚ 

ɛɜɑɐɚɝɞɌɎɗɑəɔɔ ɏɜɌəɞɌ ɜɚɝɝɔɕɝɖɚɕ ɚɍɜɌɓɚɎɌ-

ɞɑɗɨəɚɕ ɔ əɌɟɣəɚɕ ɚɜɏɌəɔɓɌɢɔɔ ʈ 7 ɚɞ 

19.12.2017) ɔ ȽɖɚɗɖɚɎɝɖɔɕ ɔəɝɞɔɞɟɞ əɌɟɖɔ ɔ 

ɞɑɡəɚɗɚɏɔɕ (ȯɑəɑɜɌɗɨəɚɑ ɝɚɏɗɌɤɑəɔɑ ɚ əɌɟɣəɚ-

ɔɝɝɗɑɐɚɎɌɞɑɗɨɝɖɚɕ ɐɑɫɞɑɗɨəɚɝɞɔ ʈ 3663-MRA 

ɚɞ 25.12.2017). 

ȼɌɍɚɞɌ ɎɧɛɚɗəɑəɌ ɛɜɔ ɛɚɐɐɑɜɖɑ ȸɔəɔ-

ɝɞɑɜɝɞɎɌ Ɏɧɝɤɑɏɚ ɚɍɜɌɓɚɎɌəɔɫ ɔ əɌɟɖɔ ȼɀ 

(ɟəɔɖɌɗɨəɧɕ ɔɐɑəɞɔɠɔɖɌɞɚɜ RFMEFI 57716 X0 

217, ɝɚɏɗɌɤɑəɔɑ ʈ 14.577.21.0217) 
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ȽȾȼȬȾȴɀȴȶȬɂȴɋ ȻȬɂȴȱȹȾȺȮ Ƚ ȻȬȾȺȷȺȯȴȱȵ ȷȴȸɀȺȿȳȷȺȮ Ʉȱȴ ȹȬ  

ȺȽȹȺȮȬȹȴȴ ȶȺȸȻȷȱȶȽȹȺȯȺ ȿȷɈȾȼȬȳȮȿȶȺȮȺȯȺ ȴȽȽȷȱȰȺȮȬȹȴɋ 
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ɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. Ⱥɢɑəɔɞɨ ɐɔɌɏəɚɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɧɑ ɛɜɔɓəɌɖɔ ɖɚɘɛɗɑɖɝ-

əɚɏɚ ȿȳȴ ɐɗɫ ɝɞɜɌɞɔɠɔɖɌɢɔɔ ɛɌɢɔɑəɞɚɎ ɝ ɛɌɞɚɗɚɏɔɑɕ ɗɔɘɠɚɟɓɗɚɎ ɤɑɔ, Ɏ ɝɚ-

ɛɚɝɞɌɎɗɑəɔɔ ɝ ɘɚɜɠɚɗɚɏɔɣɑɝɖɚɕ ɎɑɜɔɠɔɖɌɢɔɑɕ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. ȶɚɘɛɗɑɖɝəɚɑ ȿȳȴ  Ɏɧɛɚɗəɑəɚ 130 ɛɌɢɔɑəɞɌɘ  ɚɝəɚɎ-

əɚɕ ɏɜɟɛɛɧ ɝ ɛɌɞɚɗɚɏɔɑɕ ɗɔɘɠɚɟɓɗɚɎ ɤɑɔ, Ɏ ɞ.ɣ. ɖɚɘɛɜɑɝɝɔɚəəɌɫ ɩɗɌɝɞɚɏɜɌɠɔɫ (ȶɉȯ) - 

39 ɚɍɝɗɑɐɚɎɌəəɧɘ, ɔ 30 ɛɌɢɔɑəɞɌɘ, əɑ ɔɘɑɪɥɔɡ ɓɌɍɚɗɑɎɌəɔɕ (ɖɚəɞɜɚɗɨəɌɫ ɏɜɟɛɛɌ). 

ȸɚɜɠɚɗɚɏɔɣɑɝɖɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ Ɏɧɛɚɗəɑəɚ ɟ 71 ɍɚɗɨəɚɏɚ. 

ȼɑɓɟɗɨɞɌɞɧ. ȻɜɚɎɑɐɑə ɝɜɌɎəɔɞɑɗɨəɧɕ ɌəɌɗɔɓ ɜɑɓɟɗɨɞɌɞɚɎ Ȯ-ɜɑɒɔɘɌ ɔ ɂȰȶ  ɝ 

ɐɌəəɧɘɔ ɘɚɜɠɚɗɚɏɔɣɑɝɖɚɕ ɎɑɜɔɠɔɖɌɢɔɔ ɛɜɔ ɛɚɜɌɒɑəɔɔ ɗɔɘɠɚɟɓɗɚɎ (ȷȿ) ɤɑɔ ɝ   ɜɌɝ-

ɣɑɞɚɘ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɔ ɔ ɝɛɑɢɔɠɔɣəɚɝɞɔ ɩɡɚɏɜɌɠɔɣɑɝɖɔɡ ɛɜɔɓəɌɖɚɎ  Ɏ ɔɡ ɓəɌɣɔɘɚɝɞɔ 

Ɏ Ɏɧɍɚɜɑ ɏɜɟɛɛ ɜɔɝɖɌ ɛɜɔ ɛɚɐɚɓɜɑəɔɔ əɌ ɓɗɚɖɌɣɑɝɞɎɑəəɚɑ ɛɚɜɌɒɑəɔɑ.  ȺɛɜɑɐɑɗɑəɌ ɜɑ-

ɠɑɜɑəɞəɌɫ ɓɚəɌ ɛɜɔ ɛɜɚɎɑɐɑəɔɔ ȶɉȯ, ɝ ɚɢɑəɖɚɕ ɖɌɣɑɝɞɎɑəəɧɡ ɔ ɖɚɗɔɣɑɝɞɎɑəəɧɡ ɖɜɔ-

ɞɑɜɔɑɎ, ROC-ɌəɌɗɔɓɚɘ əɌɕɐɑəɌ ɐɔɌɏəɚɝɞɔɣɑɝɖɌɫ ɏɜɌəɔɢɌ Strain Ratio (ɚɞəɚɤɑəɔɑ ɖɚ-

ɩɠɠɔɢɔɑəɞɚɎ ɒɑɝɞɖɚɝɞɔ) ɛɜɔ  ɓɗɚɖɌɣɑɝɞɎɑəəɚɘ ɛɚɜɌɒɑəɔɔ ȷȿ -  4,35.  

Ⱥɍɝɟɒɐɑəɔɑ. Ȱɗɫ ɛɚɎɧɤɑəɔɫ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɔ ɔ ɝɛɑɢɔɠɔɣəɚɝɞɔ ɎɧɫɎɗɑəɔɫ ɓɗɚɖɌɣɑ-

ɝɞɎɑəəɚɏɚ ɛɚɜɌɒɑəɔɫ ɛɜɔ ɟɗɨɞɜɌɓɎɟɖɚɎɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ ȷȿ ɤɑɔ Ȯ-ɜɑɒɔɘ, ɔ ɂȰȶ ɘɚɏɟɞ 

ɍɧɞɨ ɐɚɛɚɗəɑəɧ ɖɚɘɛɜɑɝɝɔɚəəɚɕ ɩɗɌɝɞɚɏɜɌɠɔɑɕ ɝ ɖɚɗɔɣɑɝɞɎɑəəɚɕ ɚɢɑəɖɚɕ, ɣɞɚ ɛɚɓɎɚ-

ɗɔɞ ɝɚɖɜɌɞɔɞɨ ɣɔɝɗɚ əɑɔəɠɚɜɘɌɞɔɎəɧɡ ɍɔɚɛɝɔɕ ɗɔɘɠɌɞɔɣɑɝɖɔɡ ɟɓɗɚɎ.  

ȳɌɖɗɪɣɑəɔɑ.  Ȼɚɗɟɣɑəəɧɑ ɜɑɓɟɗɨɞɌɞɧ ɛɚɐɞɎɑɜɒɐɌɪɞ, ɣɞɚ əɔ ɚɐɔə ɔɓ ɚɞɐɑɗɨəɚ 

Ɏɓɫɞɧɡ ɟɗɨɞɜɌɓɎɟɖɚɎɧɡ ɛɜɔɓəɌɖɚɎ əɑ ɘɚɒɑɞ ɔɝɛɚɗɨɓɚɎɌɞɨɝɫ Ɏ ɖɌɣɑɝɞɎɑ ɝɌɘɚɝɞɚɫɞɑɗɨəɚ-

ɏɚ ɖɜɔɞɑɜɔɫ Ɏ ɚɢɑəɖɑ ɓɗɚɖɌɣɑɝɞɎɑəəɚɏɚ ɛɚɜɌɒɑəɔɫ ȷȿ, ɛɜɔ ɩɞɚɘ ɢɑɗɑɝɚɚɍɜɌɓəɚ   ɟɣɔ-

ɞɧɎɌɞɨ ɐɌəəɧɑ  ȶɉȯ, ɛɜɔɘɑəɫɫ ɖɚɗɔɣɑɝɞɎɑəəɟɪ ɚɢɑəɖɟ, ɣɞɚ ɛɚɐɞɎɑɜɒɐɌɑɞɝɫ ROC-

ɌəɌɗɔɓɚɘ (AUC=0,965, p<0,001 - ɡɚɜɚɤɑɑ ɖɌɣɑɝɞɎɚ ɘɚɐɑɗɔ).    
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STRATIFICATION OF PATIENTS WITH PATHOLOGY OF THE LYMPH  

NODES OF THE NECK BASED ON COMPLEX ULTRASOUND 

 

Lebedeva E.V. 1,2, Zhestovskaya S.I.1,3, Narkevich A.N. 1, Litvinova S.P.1 
 

urpose.  Evaluation of diagnostically significant signs of complex ultra sound for 

stratification of patients with pathology of the lymph  nodes (LN) of the neck in 

comparison with the results of morphological verification.  

Materials and methods.  Complex ultrasonography was performed in 130 (LN n=909) 

patients with pathology of  lymph nodes of the neck, including compression elastography 

(CEG) of the lymph nodes of the neck ð to 39 (LN n =117)examined and 30 (LN n =180) p a-

tients without diseases (control group). Morphological study confirmed malignant lesion in 
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32 patients, benig n tumors were verified in 39 patients.  

Results.  A comparative analysis of results B -mode, CDI and morphological study 

conducted of the pathology of the lymph nodes of the neck was held. The calculations of 

sensitivity and specificity of  sonographic charac teristics are performed. The importance of 

echographic sings when choosing risk groups for malignant lesions of the lymph nodes of 

the neck was evaluated. As a result of the CEG, the reference zone was determined, qualit a-

tive and quantitative criteria of t he compression elastography were evaluated. With the help 

of ROC-analysis the diagnostic boundary SR (ratio of stiffness coefficients) of malignant l e-

sion of the lymph nodes was found - 4,35.  

Discussion.  B-mode and CDI can be supplemented with compression elastography 

with quantitative assessment for increase the sensitivity and specificity of malignant lesions 

detection. It will be help to reduce the quantity of uninformative biopsies of the lymph 

nodes.  

Conclusions.  The obtained results confirm that the i ndividual ultrasound signs can't 

be used as an independent criterion in the assessment of malignant lymph node lesions, 

while it is advisable to take into account the CEG data using quantitative assessment, 

which is confirmed by ROC -analysis (AUC=0.965, p< 0.001 - good quality model).  

 

Keywords:  ultrasound, contrast -enhanced, CEUS (contrast -enhanced ultrasound), 

ultrasound contrast agent, elastography, lymph node, metastases.  
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ɖɞɟɌɗɨəɚɝɞɨ ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɕ ɐɔɌ-

ɏəɚɝɞɔɖɔ ɗɔɘɠɌɐɑəɚɛɌɞɔɔ ɤɑɔ ɚɍɟ-

ɝɗɚɎɗɑəɌ ɤɔɜɚɖɚɕ ɜɌɝɛɜɚɝɞɜɌəɑəəɚ-

ɝɞɨɪ ɐɌəəɚɕ ɛɌɞɚɗɚɏɔɔ, ɖɌɖ ɛɜɔ ɐɚɍ-

ɜɚɖɌɣɑɝɞɎɑəəɧɡ, ɞɌɖ ɔ ɛɜɔ ɓɗɚɖɌɣɑ-

ɝɞɎɑəəɧɡ ɓɌɍɚɗɑɎɌəɔɫɡ. Ȯ ɞɑɣɑəɔɑ ɛɚɝɗɑɐəɔɡ 

ɐɎɟɡ-ɞɜɬɡ ɐɑɝɫɞɔɗɑɞɔɕ ɚɞɘɑɣɌɑɞɝɫ əɑɟɖɗɚəəɧɕ 

ɜɚɝɞ ɗɔɘɠɚɛɜɚɗɔɠɑɜɌɞɔɎəɧɡ ɓɌɍɚɗɑɎɌəɔɕ [10], 

ɝɚɛɜɚɎɚɒɐɌɑɘɧɡ ɛɚɜɌɒɑəɔɑɘ ɛɑɜɔɠɑɜɔɣɑɝɖɔɡ 

ȷȿ. ȷɔɘɠɌɞɔɣɑɝɖɔɑ ɖɚɗɗɑɖɞɚɜɧ ɤɑɔ ɫɎɗɫɪɞɝɫ 

ɓɚəɚɕ ɞɔɛɔɣəɚɕ ɗɚɖɌɗɔɓɌɢɔɔ ɘɑɞɌɝɞɌɓɚɎ ɜɌɖɌ 

ɏɚɗɚɎɧ ɔ ɤɑɔ Ɏ 40ð85% (Ȭ.ȴ. ȻɌɣɑɝ ɔ ɝɚɌɎɞ., 

2013ɏ.), Ɍ ɞɌɖɒɑ ɘɑɞɌɝɞɌɓɚɎ ɚɛɟɡɚɗɑɕ əɑ ɟɞɚɣ-

əɑəəɚɕ ɛɑɜɎɔɣəɚɕ ɗɚɖɌɗɔɓɌɢɔɔ [1,9]. ȹɌ ɝɑɏɚ-

ɐəɫɤəɔɕ ɐɑəɨ ɐɗɫ ɚɛɜɑɐɑɗɑəɔɫ ɞɌɖɞɔɖɔ ɗɑɣɑ-

əɔɫ ɚɝəɚɎəɧɘ ɘɑɞɚɐɚɘ ɜɌɝɛɚɓəɌɎɌəɔɫ ɛɚɜɌɒɑ-

əɔɫ ɗɔɘɠɚɟɓɗɚɎ ɤɑɔ ɫɎɗɫɑɞɝɫ ɘɚɜɠɚɗɚɏɔɣɑɝɖɌɫ 

ɎɑɜɔɠɔɖɌɢɔɫ. ȿɗɨɞɜɌɓɎɟɖɚɎɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ 

(ȿȳȴ) ð əɑɚɞɦɑɘɗɑɘɌɫ ɣɌɝɞɨ ɐɔɌɏəɚɝɞɔɖɔ ɓɌɍɚ-

ɗɑɎɌəɔɕ ɗɔɘɠɚɟɓɗɚɎ. ɉɡɚɏɜɌɠɔɣɑɝɖɌɫ ɖɌɜɞɔəɌ 

ɗɔɘɠɌɐɑəɚɛɌɞɔɔ ɐɌɒɑ ɟ ɚɐəɚɏɚ ɛɌɢɔɑəɞɌ ɘɚ-

ɒɑɞ ɍɧɞɨ ɛɚɗɔɘɚɜɠəɌ [1, 2, 8]. Ȯ ɝɚɎɜɑɘɑəəɚɕ 

ɗɔɞɑɜɌɞɟɜɑ ɛɜɔɓəɌɖɔ, ɟɖɌɓɧɎɌɪɥɔɑ əɌ ɓɗɚɖɌ-

ɣɑɝɞɎɑəəɚɑ ɛɚɜɌɒɑəɔɑ - ɩɞɚ ɟɎɑɗɔɣɑəɔɑ ɖɚɗɔɣɑ-

ɝɞɎɌ ɔ ɜɌɓɘɑɜɚɎ ȷȿ, ɔɓɘɑəɑəɔɑ ɠɚɜɘɧ, ɖɌɛɝɟ-

ɗɧ, ɝɞɜɟɖɞɟɜɧ, ɖɜɚɎɚɞɚɖɌ. ȶɌɖɔɑ ɒɑ ɔɓ əɔɡ Ɏ 

ɚɛɜɑɐɑɗɑəɔɔ ɓɗɚɖɌɣɑɝɞɎɑəəɚɝɞɔ ɫɎɗɫɪɞɝɫ ɛɜɑ-

ɐɔɖɞɚɜɌɘɔ?  

Ȯ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ Ɏ ɟɗɨɞɜɌɓɎɟɖɚɎɚɕ ɐɔ-

Ɍɏəɚɝɞɔɖɑ ɛɌɞɚɗɚɏɔɔ ȷȿ ɤɑɔ ɔɝɛɚɗɨɓɟɑɞɝɫ ɖɚɘ-

ɛɜɑɝɝɔɚəəɌɫ (ɝɞɜɑɕəɚɎɌɫ) ɩɗɌɝɞɚɏɜɌɠɔɫ ɝ ɖɌɣɑ-

ɝɞɎɑəəɚɕ ɚɢɑəɖɚɕ [4,5,6,7]. ȬəɌɗɔɓ ɜɌɍɚɞ ɚɞɑɣɑ-

ɝɞɎɑəəɧɡ ɔ ɓɌɜɟɍɑɒəɧɡ ɌɎɞɚɜɚɎ ɛɚɖɌɓɌɗ, ɣɞɚ 

ɐɗɫ ɖɚɗɔɣɑɝɞɎɑəəɚɕ Strain-ɩɗɌɝɞɚɏɜɌɠɔɔ ɔɓɟ-

ɣɌɪɞɝɫ Ɏɚɛɜɚɝɧ ɛɚɝɎɫɥɑəəɧɑ ɛɚɔɝɖɟ ɜɑɠɑ-

ɜɑəɞəɧɡ ɓɚə, ɖɚɞɚɜɧɑ ɍɧɗɔ ɍɧ ɟɝɛɑɤəɚ ɔɝɛɚɗɨ-

ɓɚɎɌəɧ Ɏ ɖɗɔəɔɣɑɝɖɚɕ ɛɜɌɖɞɔɖɑ. 

ɂɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ.  

Ⱥɢɑəɔɞɨ ɐɔɌɏəɚɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɧɑ ɛɜɔ-

ɓəɌɖɔ ɖɚɘɛɗɑɖɝəɚɏɚ ȿȳȴ ɐɗɫ ɝɞɜɌɞɔɠɔɖɌɢɔɔ 

ɛɌɢɔɑəɞɚɎ ɝ ɛɌɞɚɗɚɏɔɑɕ ɗɔɘɠɚɟɓɗɚɎ ɤɑɔ, Ɏ ɝɚ-

ɛɚɝɞɌɎɗɑəɔɔ ɝ ɘɚɜɠɚɗɚɏɔɣɑɝɖɚɕ ɎɑɜɔɠɔɖɌɢɔɑɕ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ.  

ȴɝɝɗɑɐɚɎɌəɔɑ ɛɜɚɎɚɐɔɗɔ əɌ ɍɌɓɑ ɚɞɐɑɗɑ-

əɔɫ ɟɗɨɞɜɌɓɎɟɖɚɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ ȶȯȭȿȳ çȶɜɌɑ-

ɎɌɫ ɖɗɔəɔɣɑɝɖɌɫ ɍɚɗɨəɔɢɌè ɔ ȶȯȭȿȳ çȶɜɌɝəɚɫɜ-

ɝɖɔɕ ɖɜɌɑɎɚɕ ɖɗɔəɔɣɑɝɖɔɕ ɚəɖɚɗɚɏɔɣɑɝɖɔɕ 

ɐɔɝɛɌəɝɑɜ ɔɘ. Ȭ.ȴ. ȶɜɧɒɌəɚɎɝɖɚɏɚè ɏɚɜɚɐɌ 

ȶɜɌɝəɚɫɜɝɖɌ əɌ ɟɗɨɞɜɌɓɎɟɖɚɎɧɡ ɌɛɛɌɜɌɞɌɡ 

PHILIPS iU 22 X matrix, LOGIQ E9 ɗɔəɑɕəɧɘɔ 

ɐɌɞɣɔɖɌɘɔ ɝ ɣɌɝɞɚɞɚɕ 6-18ȸȯɢ, ɖɜɟɛəɧɑ ȷȿ 

ɔɝɝɗɑɐɚɎɌɗɔɝɨ ɖɚəɎɑɖɝəɧɘɔ ɐɌɞɣɔɖɌɘɔ 3-

5ȸȯɢ.  ȻɜɚɎɚɐɔɗɝɫ ɚɝɘɚɞɜ ȷȿ ð ɫɜɑɘəɧɡ, ɍɚɖɚ-

Ɏɚɏɚ ɞɜɑɟɏɚɗɨəɔɖɌ ɤɑɔ, ɛɚɐəɔɒəɑɣɑɗɪɝɞəɧɡ [3, 

8]; Ɏ B-ɜɑɒɔɘɑ ɌəɌɗɔɓɔɜɚɎɌɗɔ: ɖɚɗɔɣɑɝɞɎɚ, 

ɠɚɜɘɟ, ɜɌɓɘɑɜ, ɝɚɝɞɚɫəɔɑ ɖɌɛɝɟɗɧ, ɝɞɜɟɖɞɟɜɟ. 

Ȯ ɜɑɒɔɘɌɡ ɢɎɑɞɚɎɚɏɚ ɔ ɩəɑɜɏɑɞɔɣɑɝɖɚɏɚ ɐɚɛɗɑ-

ɜɚɎɝɖɚɏɚ ɖɌɜɞɔɜɚɎɌəɔɫ ɔɓɟɣɌɗɔ ɝɚɝɟɐɔɝɞɧɕ ɜɔ-

ɝɟəɚɖ [1,2]. ȮɧɛɚɗəɑəɌ ɖɚɘɛɜɑɝɝɔɚəəɌɫ ɩɗɌɝɞɚ-

ɏɜɌɠɔɫ ɗɔɘɠɚɟɓɗɚɎ ɤɑɔ [3, 5]. Ⱥɛɜɑɐɑɗɫɗɔ ɖɌ-

ɣɑɝɞɎɑəəɧɑ ɛɜɔɓəɌɖɔ - ɛɜɔəɌɐɗɑɒəɚɝɞɨ ɖ ɩɗɌ-

ɝɞɚɞɔɛɌɘ ɛɚ Madoka K., Furukava et al., 2007 
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[4,5,6,8], ɔɝɛɚɗɨɓɚɎɌɗɌɝɨ ɚɢɑəɚɣəɌɫ ɤɖɌɗɌ, ɏɐɑ 

ɖɜɌɝəɧɕ ɢɎɑɞ ɖɚɐɔɜɟɑɞ ɘɫɏɖɔɑ ɞɖɌəɔ, ɝɔəɔɕ - 

ɒɑɝɞɖɔɑ; ɖɚɗɔɣɑɝɞɎɑəəɧɑ ɖɜɔɞɑɜɔɔ Strain Ratio 

(SR) ð ɚɞəɚɤɑəɔɑ ɖɚɩɠɠɔɢɔɑəɞɌ ɒɑɝɞɖɚɝɞɔ ɔə-

ɞɑɜɑɝɟɪɥɑɏɚ ȷȿ (ȱ2) ɖ ɖɚɩɠɠɔɢɔɑəɞɟ ɒɑɝɞɖɚ-

ɝɞɔ ɜɑɠɑɜɑəɞəɚɕ ɓɚəɧ (ȱ1), ɖɚɞɚɜɚɕ Ɏ əɌɤɑɘ 

ɔɝɝɗɑɐɚɎɌəɔɔ ɎɧɍɜɌəɌ ɖɔɎɌɞɑɗɨəɌɫ ɘɧɤɢɌ.  

ȳɌ ɛɑɜɔɚɐ 2016ɏ. ɛɚ 2018ɏ. ɖɚɘɛɗɑɖɝəɚɑ 

ȿȳȴ Ɏɧɛɚɗəɑəɚ 130 ɛɌɢɔɑəɞɌɘ ɝ ɛɌɞɚɗɚɏɔɑɕ ȷȿ 

ɤɑɔ. Ƚɜɑɐɔ ɚɍɝɗɑɐɚɎɌəəɧɡ ɍɧɗɚ 89 ɒɑəɥɔə 

(68,5%), 41 ɘɟɒɣɔəɌ (31,5%); ɘɑɐɔɌəɌ ɎɚɓɜɌɝɞɌ 

ɝɚɝɞɌɎɔɗɌ 50,5 ɏɚɐɌ. Ȯ ɖɚəɞɜɚɗɨəɚɕ ɏɜɟɛɛɑ 30 

ɣɑɗɚɎɑɖ, əɑ ɔɘɑɪɥɔɡ ɓɌɍɚɗɑɎɌəɔɕ: 21 (70%) 

ɒɑəɥɔəɌ, 9 (30%) ɘɟɒɣɔə, ɘɑɐɔɌəɌ ɎɚɓɜɌɝɞɌ 

48,5. ȴɝɝɗɑɐɟɑɘɧɑ ɏɜɟɛɛɧ ɝɚɛɚɝɞɌɎɔɘɧ ɛɚ Ɏɚɓ-

ɜɌɝɞɟ ɔ ɛɚɗɟ. ȰɌəəɧɑ ɟɗɨɞɜɌɓɎɟɖɚɎɧɡ ɔɝɝɗɑɐɚ-

ɎɌəɔɕ ɝɜɌɎəɔɎɌɗɔɝɨ ɝ ɛɚɝɗɑɐɟɪɥɑɕ ɘɚɜɠɚɗɚ-

ɏɔɣɑɝɖɚɕ ɎɑɜɔɠɔɖɌɢɔɑɕ (ɢɔɞɚɗɚɏɔɣɑɝɖɚɑ ɔɝɝɗɑ-

ɐɚɎɌəɔɑ ɛɟəɖɞɌɞɌ ɚɛɟɡɚɗɑɕ ɔ ɚɛɟɡɚɗɑɛɚɐɚɍəɧɡ 

ɚɍɜɌɓɚɎɌəɔɕ ɟ 51 ɛɌɢɔɑəɞɌ, ɏɔɝɞɚɗɚɏɔɣɑɝɖɚɑ 

ɔɝɝɗɑɐɚɎɌəɔɑ ɚɛɑɜɌɢɔɚəəɚɏɚ  ɘɌɞɑɜɔɌɗɌ ɟ 20).  

ȽɞɌɞɔɝɞɔɣɑɝɖɌɫ ɚɍɜɌɍɚɞɖɌ ɐɌəəɧɡ Ɏɧ-

ɛɚɗəɑəɌ ɝ ɛɚɘɚɥɨɪ ɛɜɚɏɜɌɘɘɧ STATISTICA 

Ɏɑɜɝɔɫ 6 (StatSoft, Russia). ȺɢɑəɔɎɌɫ ɐɔɌɏəɚ-

ɝɞɔɣɑɝɖɟɪ ɢɑəəɚɝɞɨ ȿȳȴ ɛɜɔɓəɌɖɚɎ, ɜɌɝɝɣɔɞɧ-

ɎɌɗɔɝɨ ɛɚɖɌɓɌɞɑɗɔ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɔ (Se) ɔ ɝɛɑ-

ɢɔɠɔɣəɚɝɞɔ (Sp) ɝ 95% (95% Ȱȴ). Ȱɗɫ ɛɚɔɝɖɌ 

ɐɔɌɏəɚɝɞɔɣɑɝɖɚɕ ɏɜɌəɔɢɧ ɛɚɖɌɓɌɞɑɗɫ SR ɛɜɚ-

Ɏɚɐɔɗɝɫ ROC-ɌəɌɗɔɓ ɝ ɚɛɜɑɐɑɗɑəɔɑɘ ɛɗɚɥɌɐɔ 

ɛɚɐ ɡɌɜɌɖɞɑɜɔɓɟɪɥɑɕ ɖɜɔɎɚɕ (AUC), ɝɞɌɞɔɝɞɔ-

ɣɑɝɖɚɕ ɓəɌɣɔɘɚɝɞɔ ɚɞɗɔɣɔɕ ɛɚɗɟɣɑəəɚɕ ɛɗɚɥɌ-

ɐɔ ɚɞ 0,5. ȽɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɧɘɔ ɝɣɔɞɌɗɔɝɨ 

ɜɌɓɗɔɣɔɫ ɛɜɔ ɟɜɚɎəɑ ɓəɌɣɔɘɚɝɞɔ p<0,05. 

ȼɑɓɟɗɨɞɌɞɧ.  

ȻɜɚɎɑɐɑə ɝɜɌɎəɔɞɑɗɨəɧɕ ɌəɌɗɔɓ ɩɡɚɏɜɌ-

ɠɔɣɑɝɖɔɡ ɜɑɓɟɗɨɞɌɞɚɎ ɖɚɘɛɗɑɖɝəɚɏɚ ȿȳȴ ɝ 

ɘɚɜɠɚɗɚɏɔɣɑɝɖɚɕ ɎɑɜɔɠɔɖɌɢɔɑɕ  ɛɜɔ ɛɚɜɌɒɑ-

əɔɔ ɗɔɘɠɚɟɓɗɚɎ ɤɑɔ. Ȼɚ ɐɌəəɧɘ ɖɚɘɛɗɑɖɝəɚɏɚ 

ȿȳȴ ɔɓ 130 (ȷȿ n=909) ɣɑɗɚɎɑɖ ɟ 71 ɎɧɫɎɗɑəɧ 

ɔɓɘɑəɑəɔɫ ɗɔɘɠɚɟɓɗɚɎ (ȷȿ n=395) ɝ ɛɚɐɚɓɜɑəɔ-

ɑɘ əɌ ɓɗɚɖɌɣɑɝɞɎɑəəɧɑ: ɛɜɑɜɧɎɔɝɞɚɝɞɨ ɖɌɛɝɟ-

ɗɧ, əɌɜɟɤɑəɔɑ ɐɔɠɠɑɜɑəɢɔɜɚɎɖɔ, ɔɓɘɑəɑəɔɑ 

ɠɚɜɘɧ, ɝɞɜɟɖɞɟɜɧ, ɖɜɚɎɚɞɚɖɌ. 39 ɔɓ əɔɡ ɖɚɘ-

ɛɗɑɖɝəɚɑ ȿȳȴ ɍɧɗɚ ɐɚɛɚɗəɑəɚ ɖɚɘɛɜɑɝɝɔɚəəɚɕ 

ɩɗɌɝɞɚɏɜɌɠɔɑɕ. ɉɞɔɘ ɍɚɗɨəɧɘ (n=71) ɛɜɚɎɑɐɑəɚ 

ɘɚɜɠɚɗɚɏɔɣɑɝɖɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ȷȿ ɤɑɔ.  ȿ 

ɚɝɞɌɗɨəɧɡ 59 ɛɌɢɔɑəɞɚɎ ɛɚ ɖɗɔəɔɖɚ-

ɗɌɍɚɜɌɞɚɜəɧɘ ɐɌəəɧɘ ɔ ɩɡɚɏɜɌɠɔɔ ɛɚɖɌɓɌəɔɕ 

ɖ ɍɔɚɛɝɔɔ əɑ ɍɧɗɚ, əɌ ȿȳȴ ɜɑɏɔɝɞɜɔɜɚɎɌɗɔɝɨ 

ɟɎɑɗɔɣɑəəɧɑ ɗɔɘɠɚɟɓɗɧ. Ȯ əɌɤɑɘ ɔɝɝɗɑɐɚɎɌ-

əɔɔ ɟɎɑɗɔɣɑəəɧɘɔ ɝɣɔɞɌɗɔ ȷȿ, ɣɑɕ ɛɜɚɐɚɗɨəɧɕ 

ɜɌɓɘɑɜ ɛɜɑɎɧɤɌɗ 10 ɘɘ, ɓɌ ɔɝɖɗɪɣɑəɔɑɘ ɪɏɟ-

ɗɚ-ɐɔɏɌɝɞɜɌɗɨəɚɏɚ ɟɓɗɌ, ɖɚɞɚɜɧɕ ɘɚɒɑɞ ɐɚɝɞɔ-

ɏɌɞɨ Ɏ əɚɜɘɑ ɐɚ 30 ɘɘ; ɛɚɛɑɜɑɣəɧɕ (Ȼ) ɜɌɓɘɑɜ 

ȷȿ Ɏ əɚɜɘɑ ɍɚɗɑɑ, ɣɑɘ Ɏ ɐɎɌ ɜɌɓɌ ɘɑəɨɤɑ ɛɜɚ-

ɐɚɗɨəɚɏɚ (Ȼȳ) [1,8]. ȷȿ ɔɘɑɗɔ ɚɎɌɗɨəɟɪ ɠɚɜɘɟ 

(Ȼ/Ȼȳ>2,0), ɚɐəɚɜɚɐəɟɪ ɝɞɜɟɖɞɟɜɟ, əɑɔɓɘɑəɑə-

əɟɪ ɖɌɛɝɟɗɟ, ɎɚɜɚɞɌ ɎɔɓɟɌɗɔɓɔɜɚɎɌɗɔɝɨ, ɐɔɠ-

ɠɑɜɑəɢɔɜɚɎɖɌ əɌ ɖɚɜɖɚɎɧɕ ɔ ɘɚɓɏɚɎɚɕ ɝɗɚɕ 

ɍɧɗɌ ɝɚɡɜɌəɑəɌ, ɝɚɝɟɐɔɝɞɧɕ ɜɔɝɟəɚɖ əɑ ɍɧɗ 

ɔɓɘɑəɑə [1,2].  

ȼɑɓɟɗɨɞɌɞɧ ɢɔɞɚɗɚɏɔɣɑɝɖɚɏɚ ɔ ɏɔɝɞɚɗɚɏɔ-

ɣɑɝɖɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɕ: ɏɔɛɑɜɛɗɌɓɔɜɚɎɌəəɧɑ ȷȿ 

ɟ 29 (40,8%), ɗɔɘɠɌɐɑəɔɞ ɟ 10 (14,1%) ɛɌɢɔɑə-

ɞɚɎ. ȸɚɜɠɚɗɚɏɔɣɑɝɖɌɫ ɖɌɜɞɔəɌ ɘɑɞɌɝɞɌɓɚɎ Ɏ 

ɗɔɘɠɚɟɓɗɧ ɤɑɔ ɟ 22 (31%), ɔɓ əɔɡ ɘɑɞɌɝɞɌɓɧ 

ɛɗɚɝɖɚɖɗɑɞɚɣəɚɏɚ ɜɌɖɌ ð ɟ 14, ɘɑɞɌɝɞɌɓɧ ɜɌɖɌ 

ɥɔɞɚɎɔɐəɚɕ ɒɑɗɑɓɧ ð ɟ 4; ɘɑɞɌɝɞɌɓɧ ɘɟɖɚɩɛɔ-

ɐɑɜɘɚɔɐəɚɏɚ ɜɌɖɌ ð ɟ 3, ɘɑɞɌɝɞɌɓɧ ɖɌɜɢɔəɚɘɧ 

əɑ ɟɞɚɣəɬəəɚɕ ɗɚɖɌɗɔɓɌɢɔɔ ð ɟ 1; ɛɚɜɌɒɑəɔɑ 

ɗɔɘɠɚɟɓɗɚɎ ɛɜɔ ɏɑɘɚɍɗɌɝɞɚɓɌɡ ɟ 10 (14,1%) ɛɌ-

ɢɔɑəɞɚɎ, ɔɓ əɔɡ əɑɡɚɐɒɖɔəɝɖɔɑ ɗɔɘɠɚɘɧ Ɏ 8 

ɝɗɟɣɌɫɡ, ɗɔɘɠɚɘɌ ɁɚɐɒɖɔəɌ Ɏ 2.  

Ȼɚ ɜɑɓɟɗɨɞɌɞɌɘ ɘɚɜɠɚɗɚɏɔɣɑɝɖɚɕ Ɏɑɜɔ-

ɠɔɖɌɢɔɔ ȷȿ ɛɌɢɔɑəɞɚɎ ɚɝəɚɎəɚɕ ɏɜɟɛɛɧ ɍɧɗɔ 

ɜɌɓɐɑɗɑəɧ əɌ ɐɎɑ ɛɚɐɏɜɟɛɛɧ: I ɛɚɐɏɜɟɛɛɌ ð ɓɗɚ-

ɖɌɣɑɝɞɎɑəəɧɑ ɛɚɜɌɒɑəɔɫ (n=287) ɛɜɔ ɘɑɞɌɝɞɌ-

ɓɌɡ ɔ ɗɔɘɠɚɘɌɡ (72,7%); II ɛɚɐɏɜɟɛɛɌ ð ɐɚɍɜɚ-

ɖɌɣɑɝɞɎɑəəɧɑ ɛɚɜɌɒɑəɔɫ (n=108) ɛɜɔ ɗɔɘɠɌ-

ɐɑəɔɞɑ ɔ ɏɔɛɑɜɛɗɌɓɔɔ (27,3%).   

ɉɡɚɏɜɌɠɔɣɑɝɖɔ ɘɑɞɌɝɞɌɞɔɣɑɝɖɔɑ ȷȿ Ɏ 

65,5% ɎɔɓɟɌɗɔɓɔɜɚɎɌɗɔɝɨ ɚɖɜɟɏɗɚɕ ɠɚɜɘɧ 

(ɜɔɝ.3), 31,5% - ɚɎɌɗɨəɚɕ, Ȼ/Ȼȳ<2,0 (ɜɔɝ. 2), 

ɚɝɞɌɗɨəɧɑ - Ɏ Ɏɔɐɑ ɖɚəɏɗɚɘɑɜɌɞɚɎ. Ȼɜɔ ɗɔɘɠɚ-

ɘɌɡ 62,3% ȷȿ ɍɧɗɔ ɚɎɌɗɨəɚɕ ɠɚɜɘɧ (ɜɔɝ.5), 

25,9% ð ɚɖɜɟɏɗɚɕ, ɖɚɏɐɌ Ȼ/Ȼȳ<2,0. Ȯɚ II ɛɚɐ-

ɏɜɟɛɛɑ ɛɜɑɚɍɗɌɐɌɗɌ ɚɎɌɗɨəɌɫ ɠɚɜɘɌ ȷȿ ɝ 

Ȼ/Ȼȳ>2. 

ȴɓɘɑəɑəɔɑ ɖɌɛɝɟɗɧ (ɛɜɑɜɧɎɔɝɞɚɝɞɨ, ɚɞ-

ɝɟɞɝɞɎɔɑ  ɎɔɓɟɌɗɔɓɌɢɔɔ) ɗɔɘɠɚɟɓɗɚɎ ɣɌɝɞɚ 

ɎɝɞɜɑɣɌɑɞɝɫ ɛɜɔ ɘɑɞɌɝɞɌɓɌɡ (ɜɔɝ. 1, 3) Ɏ 63,1%,  

 

ȼɔɝ. 1 (Fig. 1) 

ȼɔɝ. 1.    ɉɡɚɏɜɌɘɘɌ, Ȯ-ɜɑɒɔɘ, ɛɜɚɐɚɗɨəɚɑ 

ɝɖɌəɔɜɚɎɌəɔɑ. ȸɑɞɌɝɞɌɓ Ɏ ɫɜɑɘəɧɕ ȷȿ. 

ȶɌɛɝɟɗɌ əɑ ɛɜɚɝɗɑɒɔɎɌɑɞɝɫ (ɚɞɘɑɣɑəɚ ɝɞɜɑɗɖɌɘɔ), 
ɐɔɠɠɑɜɑəɢɔɜɚɎɖɌ ɚɞɝɟɞɝɞɎɟɑɞ.  

Fig. 1.   Sonogram, B -mode, longitudinal sca n-

ning. Metastasis in the jugular lymph node.  

A capsule is not traced (marked with arrows), no di f-

ferentiation.  
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ȼɔɝ. 2 (Fig. 2) 

 

ȼɔɝ. 3 (Fig. 3) 

ȼɔɝ. 2.    ɉɡɚɏɜɌɘɘɌ, Ȯ-ɜɑɒɔɘ, ɛɜɚɐɚɗɨəɚɑ ɝɖɌ-

əɔɜɚɎɌəɔɑ. ȸɑɞɌɝɞɌɓ Ɏ ȷȿ ɤɑɔ. 

ȿɣɌɝɞɖɔ ɛɚɎɧɤɑəəɚɕ ɩɡɚɏɑəəɚɝɞɔ, əɑɛɜɌɎɔɗɨəɚɕ 
ɠɚɜɘɧ - ɓɚəɧ ɖɜɚɎɚɔɓɗɔɫəɔɫ (ɖɜɌɝəɌɫ ɝɞɜɑɗɖɌ); ɏɔɛɚ-
ɩɡɚɏɑəəɧɑ - əɑɖɜɚɓɌ (ɒɬɗɞɧɑ ɝɞɜɑɗɖɔ).  

Fig. 2.   Sonogram, B -mode, longitudinal scanning. 

The structure of the lymph node of the neck with 

metastas es. 

Areas of high echogenicity, irregular shape - hemo rrhage 
zones; lower echogenicity - necrosis.  

ȼɔɝ. 3.    ɉɡɚɏɜɌɘɘɌ, Ȯ-ɜɑɒɔɘ, ɛɜɚɐɚɗɨəɚɑ ɝɖɌ-

əɔɜɚɎɌəɔɑ. ȸɑɞɌɝɞɌɓ Ɏ ȷȿ ɤɑɔ. 

ȴɓɘɑəɑəəɧɕ ȷȿ ɚɖɜɟɏɗɚɕ ɠɚɜɘɧ, ɝ ɏɑɞɑɜɚɏɑəəɚɕ 
ɝɞɜɟɖɞɟɜɚɕ, ɝ ɘɔɖɜɚɖɌɗɨɢɔəɌɞɌɘɔ (ɖɜɌɝəɧɑ ɝɞɜɑɗɖɔ), 
ɖɌɛɝɟɗɌ ɛɜɑɜɧɎɔɝɞɌɫ, ɛɚ ɓɌɐəɑɘɟ ɖɚəɞɟɜɟ əɑ ɛɜɚɝɗɑ-
ɒɔɎɌɑɞɝɫ, ɔəɎɌɓɔɫ Ɏ ɖɔɎɌɞɑɗɨəɟɪ ɘɧɤɢɟ (ɒɬɗɞɧɑ 
ɝɞɜɑɗɖɔ).  

Fig. 3.   Sonogram, B -mode, longitudinal scanning. 

Metastasis in the lymph node of the neck.  

The modified lymph node is of a rounded for m, heter o-

geneous formation with microcalcinates, the capsule is 

not traced along the posterior, medial contour, invasion 

of the tumor into surrounding tissues (into the nerve 

muscle).  

 

ȼɔɝ. 4 (Fig. 4) 

 

ȼɔɝ. 5 (Fig. 5) 

ȼɔɝ. 4.     ɉɡɚɏɜɌɘɘɌ, ɜɑɒɔɘ ɂȰȶ, ɛɜɚɐɚɗɨəɚɑ 

ɝɖɌəɔɜɚɎɌəɔɑ. ɋɜɑɘəɧɕ ȷȿ ɝ ɘɑɞɌɝɞɌɓɚɘ. 

ɁɌɚɞɔɣəɧɕ ɟɝɔɗɑəəɧɕ ɖɜɚɎɚɞɚɖ, ɓɌɐəɑɕ ɛɚɎɑɜɡəɚ-
ɝɞɨɪ ȷȿ ɛɜɔɗɑɒɔɞ ɖ ȮȽȬ, ɝ ɔəɎɌɓɔɑɕ ɑɑ ɝɞɑəɖɔ (ɖɌɛ-
ɝɟɗɌ ȷȿ əɑ ɛɜɚɝɗɑɒɔɎɌɑɞɝɫ, ɝɞɜɟɖɞɟɜɌ ɝɞɑəɖɔ ȮȽȬ 
ɚɞɝɟɞɝɞɎɟɑɞ).  

Fig. 4.   Sonogram, CDI -mode, longitudinal sca n-

ning. The jugular lymph node with metastasis.  

Chaotic enhanced blood flow, the posterior surface of the 
lymph node is due to the ICA, with the invasion of its 
wall (the lymph node capsule is not traced, the structure 
of the ICA wall is absent).  

ȼɔɝ. 5.    ɉɡɚɏɜɌɘɘɌ, ɜɑɒɔɘ ɂȰȶ, ɛɜɚɐɚɗɨəɚɑ 

ɝɖɌəɔɜɚɎɌəɔɑ. ɋɜɑɘəɧɕ ȷȿ ɛɜɔ ɗɔɘɠɚɘɑ. 

ȿɎɑɗɔɣɑəəɧɕ ȷȿ ɚɎɌɗɨəɚɕ ɠɚɜɘɧ (Ȼ/Ȼȳ>2) ɝ əɌɜɟ-
ɤɑəɔɑɘ ɐɔɠɠɑɜɑəɢɔɜɚɎɖɔ, ɖɌɛɝɟɗɌ ɝɚɡɜɌəɑəɌ. Ȯ 
ɂȰȶ Ɍɞɔɛɔɣəɧɕ ɖɜɚɎɚɞɚɖ, ɎɚɜɚɞɌ əɑ ɛɜɚɝɗɑɒɔɎɌɪɞ-
ɝɫ.  

Fig. 5.   Sonogram , CDI-mode , longitudinal  

sca nning . The jugular lymph node in lymphoma.  

An enlarged oval lymph node has violation of differenti a-

tion of reduced echogenicity, the capsule is preserved, 

atypical blood flow is visualized, the gates are not traced.  
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Ɏ 44,4% ɗɔɘɠɌɐɑəɔɞɚɎ, Ɏ ɞɚ Ɏɜɑɘɫ ɖɌɖ ɛɜɔ 

ɗɔɘɠɚɘɑ Ɏ 35,5%.  

ȽɞɜɟɖɞɟɜɌ ȷȿ ɔɓɘɑəɫɑɞɝɫ ɖɌɖ ɛɜɔ ɐɚɍ-

ɜɚɖɌɣɑɝɞɎɑəəɧɡ ɓɌɍɚɗɑɎɌəɔɫɡ, ɞɌɖ ɔ ɛɜɔ ɓɗɚɖɌ-

ɣɑɝɞɎɑəəɧɡ: 1) ɏɑɞɑɜɚɏɑəəɌɫ, ɓɌ ɝɣɑɞ ɟɣɌɝɞɖɚɎ 

əɑɖɜɚɓɌ, ɖɜɚɎɚɔɓɗɔɫəɔɕ, ɘɔɖɜɚɖɌɗɨɢɔəɌɞɚɎ 

(ɜɔɝ. 2); 2) ɏɚɘɚɏɑəəɌɫ (ɏɔɛɚɩɡɚɏɑəəɧɑ ȷȿ). 

ȭɚɗɨɤɔəɝɞɎɚ ɗɔɘɠɚɛɜɚɗɔɠɑɜɌɞɔɎəɧɡ ȷȿ (86%)  

ɏɔɛɚɩɡɚɏɑəəɧɑ, ɝ ɏɑɞɑɜɚɏɑəəɧɘɔ Ɏəɟɞɜɑəəɔɘɔ 

ɩɡɚɝɔɏəɌɗɌɘɔ, ɣɞɚ ɡɌɜɌɖɞɑɜəɚ ɔ ɐɗɫ  ɗɔɘɠɌɐɑ-

əɔɞɌ (88,8%), ɛɜɔ ɖɚɞɚɜɚɘ  ɚɛɜɑɐɑɗɫɪɞɝɫ 

ɟɣɌɝɞɖɔ əɑɖɜɚɓɌ. Ȯ 58% ɗɔɘɠɚɘ ɐɔɠɠɑɜɑəɢɔ-

ɜɚɎɖɌ əɌ ɖɚɜɖɚɎɧɕ ɔ ɘɚɓɏɚɎɚɕ ɝɗɚɕ ɍɧɗɌ ɝɚ-

ɡɜɌəɑəɌ. 

ȹɌɜɟɤɑəɔɑ ɐɔɠɠɑɜɑəɢɔɜɚɎɖɔ ɚɞɘɑɣɌ-

ɗɚɝɨ ɟ 95% ȷȿ ɝ ɘɑɞɌɝɞɌɓɌɘɔ (ɜɔɝ. 1, 2, 3); ɟ 

89,5% ð ɎɚɜɚɞɌ ɣɑɞɖɚ əɑ ɐɔɠɠɑɜɑəɢɔɜɚɎɌɗɔɝɨ, 

69,7% ȷȿ ɍɧɗɔ ɏɔɛɚɩɡɚɏɑəəɧɘɔ; 17,7%ðɝ ɖɜɚ-

Ɏɚɔɓɗɔɫəɔɫɘɔ,19,7% ð ɝ ɘɔɖɜɚɖɌɗɨɢɔəɌɞɌɘɔ 

(ɜɔɝ.3), Ɏ 18,4%ð ɝ ɟɣɌɝɞɖɌɘɔ əɑɖɜɚɓɌ (ɜɔɝ. 2).  

Ȯ ɜɑɒɔɘɑ ɂȰȶ ɔɓɘɑəɑəɔɫ ɖɜɚɎɚɞɚɖɌ ɍɧ-

ɗɔ  Ɏ I ɔ Ɏɚ II ɛɚɐɏɜɟɛɛɑ. Ȯ ȷȿ ɛɜɔ ɓɗɚɖɌɣɑ-

ɝɞɎɑəəɧɘ ɛɚɜɌɒɑəɔɑɘ Ɏ 78,0% ɜɑɏɔɝɞɜɔɜɚɎɌɗ-

ɝɫ ɡɌɚɞɔɣəɧɕ ɟɝɔɗɑəəɧɕ ɔəɞɜɌəɚɐɟɗɫɜəɧɕ 

ɖɜɚɎɚɞɚɖ (ɜɔɝ.4, 5); 12,4% ð ɖɜɚɎɚɞɚɖ ɗɔɍɚ ɚɞ-

ɝɟɞɝɞɎɚɎɌɗ, ɗɔɍɚ ɍɧɗ ɚɍɑɐəɑə, ɣɞɚ ɝɎɫɓɌəɚ ɝ 

əɑɖɜɚɓɚɘ ȷȿ; Ɏ 17,2% ɝɗɟɣɌɑɎ ɝɚɝɟɐɧ Ɏɧɡɚɐɔɗɔ 

ɓɌ ɛɜɑɐɑɗɧ ɗɔɘɠɌɞɔɣɑɝɖɚɏɚ ɟɓɗɌ, ɩɞɚ ɜɌɝɢɑəɔ-

ɎɌɗɚɝɨ ɖɌɖ ɐɚɛɚɗəɔɞɑɗɨəɧɕ ɛɜɔɓəɌɖ ɔəɎɌɓɔɔ. 

Ȯɚ II ɛɚɐɏɜɟɛɛɑ ȷȿ Ɏ 72,2% ʒ ɚɞɘɑɣɌɗɝɫ ɟɝɔɗɑə-

əɧɕ ɖɜɚɎɚɞɚɖ, ɝ ɝɚɡɜɌəɑəəɚɕ Ɍɜɡɔɞɑɖɞɚəɔɖɚɕ, 

ɝɚɝɟɐɧ əɑ Ɏɧɡɚɐɔɗɔ ɓɌ ɛɜɑɐɑɗɧ ȷȿ, ɎɚɜɚɞɌ 

ɚɛɜɑɐɑɗɫɗɔɝɨ. 

ȮɧɛɚɗəɑəɌ ɖɚɘɛɜɑɝɝɔɚəəɌɫ ɩɗɌɝɞɚɏɜɌ-

ɠɔɫ 39 ɛɌɢɔɑəɞɌɘ (ȷȿ n=117) ɔɓ 71 ɚɝəɚɎəɚɕ 

ɏɜɟɛɛɧ ɔ 30 (ȷȿ n=180) ɛɌɢɔɑəɞɌɘ ɖɚəɞɜɚɗɨəɚɕ 

ɏɜɟɛɛɧ. Ȯ ɖɚəɞɜɚɗɨəɚɕ ɏɜɟɛɛɑ ɍɚɗɨɤɔəɝɞɎɚ ȷȿ 

ɚɞəɚɝɔɗɔɝɨ ɖ 1 ɩɗɌɝɞɚɞɔɛɟ (ɛɚ Madoka K., 

Furukava et al., 2007) ð 92,2%. Ȯ ɚɝəɚɎəɚɕ 

ɏɜɟɛɛɑ ȷȿ ɝ ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɧɘɔ ɔɓɘɑəɑəɔɫɘɔ 

ɖɚ 2 ɩɗɌɝɞɚɞɔɛɟ ð 52,7%, ɖ 3 ɩɗɌɝɞɚɞɔɛɟ ð 

41,6%, ɚɝɞɌɗɨəɧɑ ɖ 4 ɩɗɌɝɞɚɞɔɛɟ ð 5,7%. Ȼɜɔ 

ɓɗɚɖɌɣɑɝɞɎɑəəɚɘ ɛɚɜɌɒɑəɔɔ, ɗɔɘɠɚɟɓɗɧ ɜɌɎ-

əɚɓəɌɣəɚ ɜɌɝɛɜɑɐɑɗɫɗɔɝɨ ɖɚ 2, 3, 4  ɩɗɌɝɞɚɞɔ-

ɛɌɘ (ɜɔɝ. 6, 7).  

ȻɜɚɌəɌɗɔɓɔɜɚɎɌɗɔ ɖɚɗɔɣɑɝɞɎɑəəɧɑ ɖɜɔ-

ɞɑɜɔɔ ɖɚɘɛɜɑɝɝɔɚəəɚɕ ɩɗɌɝɞɚɏɜɌɠɔɔ ȷȿ ɤɑɔ ɝ 

ɛɚɔɝɖɚɘ ɜɑɠɑɜɑəɞəɚɕ ɓɚəɧ [4, 6, 7, 10]. ȭɧɗɔ 

ɜɌɝɝɘɚɞɜɑəɧ ɖɚɗɔɣɑɝɞɎɑəəɧɑ ɐɌəəɧɑ - ɚɞəɚ-

ɤɑəɔɑ ɖɚɩɠɠɔɢɔɑəɞɚɎ ɒɑɝɞɖɚɝɞɔ SR 

(SR=E2/E1, ɏɐɑ E2 ɖɚɩɠɠɔɢɔɑəɞ ɒɑɝɞɖɚɝɞɔ ɔə-

ɞɑɜɑɝɟɑɘɚɏɚ ȷȿ, E1 ɖɚɩɠɠɔɢɔɑəɞ ɒɑɝɞɖɚɝɞɔ 

ɖɔɎɌɞɑɗɨəɚɕ ɘɧɤɢɧ) ȷȿ ɖɚəɞɜɚɗɨəɚɕ ɏɜɟɛɛɧ. 

ȸɑɐɔɌəɌ SR Ɏ ɩɞɚɕ ɏɜɟɛɛɑ ɝɚɝɞɌɎɔɗɌ: ɫɜɑɘəɧɡ 

ȷȿ - 1,61 [1,05; 1,83], ɛɚɐəɔɒəɑɣɑɗɪɝɞəɧɡ ȷȿ -  

1,81 [1,16; 1,75], ȷȿ ɍɚɖɚɎɚɏɚ ɞɜɑɟɏɚɗɨəɔɖɌ ɤɑɔ 

- 1,67 [1,26;2,44]. ȻɚɖɌɓɌɞɑɗɔ SR ȷȿ Ɏ ɖɚəɞɜɚɗɨ-

əɚɕ ɏɜɟɛɛɑ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɚ əɑ ɚɞɗɔɣɌ-

ɪɞɝɫ (p=0,300). ȬəɌɗɔɓɔɜɟɫ SR ɛɚɐəɔɒəɑɣɑ-

ɗɪɝɞəɧɡ ȷȿ, ɛɜɔ ɛɚɛɧɞɖɑ ɎɧɍɚɜɌ Ɏ ɖɌɣɑɝɞɎɑ 

ɜɑɠɑɜɑəɞəɚɕ ɓɚəɧ ɘɧɤɢɧ ɐəɌ ɛɚɗɚɝɞɔ ɜɞɌ, 

ɔɘɑɪɞɝɫ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɧɑ ɜɌɓɗɔɣɔɫ 

(p=0,014). ȸɧ ɜɑɖɚɘɑəɐɟɑɘ ɐɗɫ ɚɢɑəɖɔ SR Ɏɧ-

ɤɑ əɌɓɎɌəəɧɡ ɏɜɟɛɛ ȷȿ ɔɝɛɚɗɨɓɚɎɌɞɨ ɖɔɎɌɞɑɗɨ-

əɟɪ ɘɧɤɢɟ, ɖɌɖ ɜɑɠɑɜɑəɞəɟɪ ɓɚəɟ. 

Ȱɗɫ ɐɌɗɨəɑɕɤɔɡ ɜɌɝɣɑɞɚɎ ɔɓɟɣɌɗɔ SR 

ɫɜɑɘəɧɡ ȷȿ: ɝ ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɧɘ ɔ ɓɗɚɖɌɣɑ-

ɝɞɎɑəəɧɘ ɛɚɜɌɒɑəɔɑɘ, ɝɜɌɎəɔɎɌɫ ɔɡ ɝ ɫɜɑɘ-

əɧɘɔ ȷȿ ɖɚəɞɜɚɗɨəɚɕ ɏɜɟɛɛɧ. ȸɑɐɔɌəɌ SR ɛɜɔ 

ɓɗɚɖɌɣɑɝɞɎɑəəɚɘ ɛɚɜɌɒɑəɔɔ ɝɚɝɞɌɎɔɗɌ 6,0 [5,1; 

6,8], ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɚɘ - 1,9 [1,27; 2 ,7]. ȽɞɌ-

ɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɧɑ ɚɞɗɔɣɔɫ ɚɖɌɓɌɗɔɝɨ ɘɑɒɐɟ 

SR ȷȿ ɖɚəɞɜɚɗɨəɚɕ ɏɜɟɛɛɧ ɔ ɛɜɔ ɓɗɚɖɌɣɑɝɞɎɑə-

əɚɘ ɛɚɜɌɒɑəɔɔ, Ɍ ɞɌɖɒɑ ɘɑɒɐɟ SR ȷȿ ɛɜɔ ɓɗɚ-

ɖɌɣɑɝɞɎɑəəɚɘ ɔ ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɚɘ ɛɚɜɌɒɑəɔɔ 

(p<0,001). Ȯ ɞɚ ɒɑ Ɏɜɑɘɫ ɘɑɒɐɟ ɐɚɍɜɚɖɌɣɑ-

ɝɞɎɑəəɧɘɔ ȷȿ ɔ ȷȿ ɖɚəɞɜɚɗɨəɚɕ ɏɜɟɛɛɧ əɑɞ 

ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɧɡ ɜɌɓɗɔɣɔɕ (p=0,140).  

Ƚ ɢɑɗɨɪ ɛɚɔɝɖɌ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɕ ɏɜɌəɔ-

ɢɧ ɛɚɖɌɓɌɞɑɗɫ SR ɎɧɛɚɗəɑəɌ ɛɜɚɢɑɐɟɜɌ ROC-

ɌəɌɗɔɓɌ. ȻɗɚɥɌɐɨ ɛɚɐ ɖɜɔɎɚɕ  (AUC) ɛɜɔ ROC-

ɌəɌɗɔɓɑ SR ɝ ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɧɘɔ ɓɌɍɚɗɑɎɌəɔ-

ɫɘɔ ȷȿ ɔ ɖɚəɞɜɚɗɨəɚɕ ɏɜɟɛɛɧ  ɝɚɝɞɌɎɔɗɌ 0,647 

(p=0,140), ɩɞɚ ɏɚɎɚɜɔɞ ɚ ɞɚɘ, ɣɞɚ ɔɝɛɚɗɨɓɚɎɌəɔɑ 

ȶɉȯ Ɏ ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɕ ɐɔɌɏəɚɝɞɔɖɑ ɐɚɍɜɚ-

ɖɌɣɑɝɞɎɑəəɧɡ ɛɚɜɌɒɑəɔɕ ȷȿ ɔ ȷȿ ɟ ɛɜɌɖɞɔɣɑ-

ɝɖɔ ɓɐɚɜɚɎɧɡ ɗɪɐɑɕ əɑ ɛɜɑɐɝɞɌɎɗɫɑɞɝɫ Ɏɚɓ-

ɘɚɒəɧɘ. 

Ȼɜɔ ROC-ɌəɌɗɔɓɑ SR ȷȿ ɖɚəɞɜɚɗɨəɚɕ 

ɏɜɟɛɛɧ ɔ ȷȿ ɝ ɓɗɚɖɌɣɑɝɞɎɑəəɧɘ ɛɚɜɌɒɑəɔɑɘ 

ɛɗɚɥɌɐɨ ɛɚɐ ɖɜɔɎɚɕ ɝɚɝɞɌɎɔɗɌ 1,0 (p<0,001), Ɏ 

ɖɌɣɑɝɞɎɑ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɕ ɏɜɌəɔɢɧ ɚɛɜɑɐɑɗɑəɚ 

ɓəɌɣɑəɔɑ SR ɜɌɎəɚɑ 2,45, ɝ Se=100%, Sp=93%. 

Ȼɜɔ SR<2,45 Ɏɑɜɚɫɞəɚ Ɏ ȷȿ ɚɞɝɟɞɝɞɎɟɑɞ ɓɗɚɖɌ-

ɣɑɝɞɎɑəəɚɑ ɛɚɜɌɒɑəɔɑ. Ȼɚ ɐɌəəɧɘ ROC-

ɌəɌɗɔɓɌ SR ȷȿ ɝ ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɧɘɔ ɔɓɘɑəɑ-

əɔɫɘɔ ɔ ɓɗɚɖɌɣɑɝɞɎɑəəɚɘ ɛɚɜɌɒɑəɔɔ AUC ɝɚ-

ɝɞɌɎɔɗɌ 0,965 (p<0,001), Ɏ ɖɌɣɑɝɞɎɑ ɐɔɌɏəɚɝɞɔ-

ɣɑɝɖɚɕ ɏɜɌəɔɢɧ ɚɛɜɑɐɑɗɑəɚ ɓəɌɣɑəɔɑ SR ɜɌɎəɚɑ 

4,35, ɝ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨɪ 84,6%, ɝɛɑɢɔɠɔɣəɚ-

ɝɞɨɪ 100% (Ȱȴ 95%) (ɜɔɝ. 8).  

Ȼɚ ɜɑɓɟɗɨɞɌɞɌɘ ROC-ɌəɌɗɔɓɌ ɛɜɔ 

SRÓ4,35 Ɏɑɜɚɫɞəɚ, ɔɓɘɑəɑəɔɫ Ɏ ȷȿ ɚɍɟɝɗɚɎɗɑəɧ 

ɓɗɚɖɌɣɑɝɞɎɑəəɧɘ ɛɚɜɌɒɑəɔɑɘ (ɜɔɝ. 8, 9). 

Ⱥɍɝɟɒɐɑəɔɑ. Ȯɧɐɑɗɑəɧ ɟɗɨɞɜɌɓɎɟɖɚɎɧɑ 

ɖɜɔɞɑɜɔɔ Ɏ ɝɞɜɌɞɔɠɔɖɌɢɔɔ ɛɌɢɔɑəɞɚɎ ɝ ɓɗɚɖɌ-

ɣɑɝɞɎɑəəɧɘ ɛɚɜɌɒɑəɔɑɘ ɗɔɘɠɚɟɓɗɚɎ ɤɑɔ ɛɚ Ȯ-

ɜɑɒɔɘɟ ɔ ɂȰȶ. ȹɌɔɍɚɗɨɤɑɕ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨɪ 

ɔ ɝɛɑɢɔɠɔɣəɚɝɞɨɪ ɚɍɗɌɐɌɪɞ ɛɜɔɓəɌɖɔ: ɔɓɘɑ-

əɑəɔɑ ɠɚɜɘɧ Ȼ/Ȼȳ<2 (Se=92,7%, Sp=84,3%), 

ɖɜɚɎɚɞɚɖɌ (Se =84,3%, Sp =98,1%), ɐɔɠɠɑɜɑə-

ɢɔɜɚɎɖɔ (Se=83,9%, Sp=87%). ȴɓɘɑəɑəɔɑ ɖɌɛɝɟ-

ɗɧ ɔ ɝɞɜɟɖɞɟɜɧ ȷȿ ɔɘɑɪɞ əɔɓɖɟɪ ɣɟɎɝɞɎɔɞɑɗɨ-

əɚɝɞɨ - 49,1% ɔ 22,6%, əɚ Ɏɧɝɚɖɟɪ ɝɛɑɢɔɠɔɣ-

əɚɝɞɨ - 92,6% ɔ 98,1%.  

ȽɜɌɎəɔɎɌɫ ɩɗɌɝɞɚɞɔɛɧ ɗɔɘɠɚɟɓɗɚɎ ɖɚə-

ɞɜɚɗɨəɚɕ ɏɜɟɛɛɧ ɔ ȷȿ ɝ ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɧɘɔ 

ɛɚɜɌɒɑəɔɫɘɔ, ɚɞɘɑɞɔɗɔ, ɣɞɚ ɍɚɗɨɤɔəɝɞɎɚ ɔɓ 

əɔɡ ɚɞəɚɝɔɞɝɫ ɖ 1 ɔ 2 ɩɗɌɝɞɚɞɔɛɟ. 41,6% ȷȿ ɝ 

ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɧɘ  ɛɚɜɌɒɑəɔɑɘ  ɛɜɔəɌɐɗɑɒɌɞ  



   RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY  

 

  | www.rejr.ru | REJR. 2018; 8 (4):48-55       DOI:10.21569/2222-7415-2018-8-4-48-55               ʉʪʨʘʥʠʮʘ  53 
  

 

 

 

 

ȾɌɍɗɔɢɌ ʈ1.    ɃɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ɔ ɝɛɑɢɔɠɔɣəɚɝɞɨ ɟɗɨɞɜɌɓɎɟɖɚɎɧɡ ɛɜɔɓəɌɖɚɎ ɝ ɛɚ-

ɐɚɓɜɑəɔɑɘ əɌ ɓɗɚɖɌɣɑɝɞɎɑəəɚɑ ɛɚɜɌɒɑəɔɑ ɗɔɘɠɚɟɓɗɚɎ. 

ʇʨʠʟʥʘʢ ʏʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʠ 95% ɼʀ, % ʉʧʝʮʠʬʠʯʥʦʩʪʴ ʠ 95% ɼʀ, % 

ʀʟʤʝʥʝʥʠʝ ʬʦʨʤʳ ʇ/ʇɿ<2  92,7 

[89,1; 92,5] 

84,3 

[76,2; 89,9] 

ʀʟʤʝʥʝʥʠʝ ʢʨʦʚʦʪʦʢʘ 84,3 

[79,9; 88,1] 

98,1 

[93,5; 99,5] 

ʀʟʤʝʥʝʥʠʝ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʠ 83,9 

[75,8; 88,5] 

87 

[81,3; 90,4] 

ʀʟʤʝʥʝʥʠʝ ʩʪʨʫʢʪʫʨʳ (ʛʠʧʦʵʭʦ-

ʛʝʥʥʳʝ ʃʋ) 

77,4 

[72,2; 81,8] 

85,1 

[77,3; 90,7] 

ʀʟʤʝʥʝʥʠʝ ʢʘʧʩʫʣʳ 49,1 

[43,4; 54,9]  

92,6 

[86,1; 96,2] 

ʀʟʤʝʥʝʥʠʝ ʩʪʨʫʢʪʫʨʳ (ʛʝʪʝʨʦ-

ʛʝʥʥʘʷ ʩʪʨʫʢʪʫʨʘ, ʫʯʘʩʪʢʠ 

ʥʝʢʨʦʟʘ, ʤʠʢʨʦʢʘʣʴʮʠʥʘʪʳ, 

ʢʨʦʚʦʠʟʣʠʥ̫ʠʷ) 

22,6 

[18,2; 27,8] 

98,1 

[93,5; 99,5] 

 

   
 

 

ȼɔɝ. 6 (Fig. 6) 

 

ȼɔɝ. 7 (Fig. 7) 

ȼɔɝ. 6.      ɉɡɚɏɜɌɘɘɌ. ȶɚɘɛɜɑɝɝɔɚəəɌɫ ɩɗɌɝɞɚ-

ɏɜɌɠɔɫ, ɖɌɣɑɝɞɎɑəəɌɫ ɚɢɑəɖɌ.  ȷɔɘɠɚɟɓɑɗ ɝ 

ɘɑɞɌɝɞɌɓɚɘ. 

ȻɜɑɚɍɗɌɐɌəɔɑ ɝɔəɑɏɚ ɢɎɑɞɌ, ɝ Ɏɖɗɪɣɑəɔɑɘ ɓɑɗɑəɧɡ ɔ 
ɖɜɌɝəɧɡ ɚɞɞɑəɖɚɎ. ȻɜɔɓəɌɖɔ ɒɑɝɞɖɚɕ əɑɚɐəɚɜɚɐəɚɕ 

ɝɞɜɟɖɞɟɜɧ ȷȿ.  Ⱦɜɑɞɔɕ ɞɔɛ ɛɚ Madoka K., Furukawa et 
al., 2007.  

Fig. 6.   Sonogram. Ƚompression sonoelastography, 

qualitative assessment. The lymph node of the neck 

with metastasis.  

Blue color prevails, inclu ding  green and red color. There 
are signs of a hard heterogeneous structure of LN.  The 
third type is by Madoka K., Furukawa et al., 2007.  

ȼɔɝ. 7.    ɉɡɚɏɜɌɘɘɌ. ȶɚɘɛɜɑɝɝɔɚəəɌɫ ɩɗɌɝɞɚ-

ɏɜɌɠɔɫ, ɖɌɣɑɝɞɎɑəəɌɫ ɚɢɑəɖɌ.   ȷɔɘɠɚɟɓɑɗ ɛɜɔ 

ɗɔɘɠɌɐɑəɔɞɑ. 

ȻɜɑɚɍɗɌɐɌəɔɑ ɝɔəɑɏɚ ɢɎɑɞɌ, ɝ Ɏɖɗɪɣɑəɔɑɘ ɓɑɗɑəɧɡ 
ɚɞɞɑəɖɚɎ. ȻɜɔɓəɌɖɔ ɒɑɝɞɖɚɕ əɑɚɐəɚɜɚɐəɚɕ ɝɞɜɟɖɞɟ-

ɜɧ ȷȿ.  Ⱦɜɑɞɔɕ ɞɔɛ ɛɚ Madoka K., Furukawa et al., 
2007.  

Fig. 7.   Sonogram. Ƚompression sonoelastography, 

quantitative assessment. The lymph node affected 

by lymphadenitis.  

Blue color prevails, including  green color. There are 

signs of a hard heterogeneous structure of LN. The third 

type is by Madoka K., Furukawa et al., 2007.  
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ɖ 3 ɩɗɌɝɞɚɞɔɛɟ, ɖ ɖɚɞɚɜɚɘɟ ɚɞəɑɝɑəɧ 38,6% ȷȿ ɝ 

ɓɗɚɖɌɣɑɝɞɎɑəəɧɘ ɛɚɜɌɒɑəɔɑɘ. ɉɞɚ ɓɌɞɜɟɐəɫɗɚ 

ɐɔɠɠɑɜɑəɢɔɌɗɨəɟɪ ɐɔɌɏəɚɝɞɔɖɟ ɘɑɒɐɟ əɔɘɔ.  

Ȱɗɫ ɛɜɚɎɑɐɑəɔɫ ȶɉȯ ȷȿ ɤɑɔ ɚɛɜɑɐɑɗɑəɌ 

ɜɑɠɑɜɑəɞəɌɫ ɓɚəɌ - ɖɔɎɌɞɑɗɨəɌɫ ɘɧɤɢɌ. ȭɧɗɔ 

əɌɕɐɑəɧ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɧɑ ɜɌɓɗɔɣɔɫ SR 

ɖɚɗɔɣɑɝɞɎɑəəɚɏɚ ɛɚɖɌɓɌɞɑɗɫ ɖɚɘɛɜɑɝɝɔɚəəɚɕ 

ɩɗɌɝɞɚɏɜɌɠɔɔ. ȰɚɝɞɚɎɑɜəɚ ɜɌɓɗɔɣɌɗɔɝɨ ȷȿ ɖɚə-

ɞɜɚɗɨəɚɕ ɏɜɟɛɛɧ ɔ ɛɜɔ ɓɗɚɖɌɣɑɝɞɎɑəəɚɘ ɛɚɜɌ-

ɒɑəɔɔ, Ɍ ɞɌɖɒɑ  ȷȿ ɛɜɔ ɓɗɚɖɌɣɑɝɞɎɑəəɚɘ ɔ 

ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɚɘ ɛɚɜɌɒɑəɔɔ. ȹɌɕɐɑəɚ ɛɚ-

ɏɜɌəɔɣəɚɑ ɓəɌɣɑəɔɑ SR ɓɗɚɖɌɣɑɝɞɎɑəəɚɏɚ ɛɚɜɌ-

ɒɑəɔɫ ȷȿ ɤɑɔ SR Ó 4,35 ɝ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ - 

84,6% ɔ ɝɛɑɢɔɠɔɣəɚɝɞɨɪ - 100% (p<0,001).  

ȳɌɖɗɪɣɑəɔɑ.   

Ȼɚɗɟɣɑəəɧɑ ɜɑɓɟɗɨɞɌɞɧ ɛɚɐɞɎɑɜɒɐɌɪɞ, 

ɣɞɚ əɔ ɚɐɔə ɔɓ ɚɞɐɑɗɨəɚ Ɏɓɫɞɧɡ ɟɗɨɞɜɌɓɎɟɖɚɎɧɡ 

ɖɜɔɞɑɜɔɑɎ əɑ ɘɚɒɑɞ ɔɝɛɚɗɨɓɚɎɌɞɨɝɫ ɝɌɘɚɝɞɚɫ-

ɞɑɗɨəɚ ɛɜɔ ɛɚɐɚɓɜɑəɔɔ əɌ  ɓɗɚɖɌɣɑɝɞɎɑəəɚɑ ɛɚ-

ɜɌɒɑəɔɑ ɗɔɘɠɚɟɓɗɚɎ. Ȯ ɝɞɜɌɞɔɠɔɖɌɢɔɔ ɛɌɢɔ-

ɑəɞɚɎ ɝ ɛɌɞɚɗɚɏɔɑɕ ɗɔɘɠɚɟɓɗɚɎ ɤɑɔ  ɐɗɫ ɚɛɜɑ-

ɐɑɗɑəɔɫ ɛɚɖɌɓɌəɔɕ ɖ ɍɔɚɛɝɔɔ, əɌɜɫɐɟ ɝ ɔɝɛɚɗɨ-

ɓɚɎɌəɔɑɘ ɖɜɔɞɑɜɔɑɎ ɖɚɘɛɗɑɖɝəɚɏɚ ȿȳȴ (Ȯ-

ɜɑɒɔɘɌ, ɂȰȶ, ɚɛɜɑɐɑɗɑəɔɫ ɩɗɌɝɞɚɞɔɛɚɎ ɛɚ ȶɉȯ) 

ɢɑɗɑɝɚɚɍɜɌɓəɚ ɛɜɔɘɑəɑəɔɑ ɖɚɗɔɣɑɝɞɎɑəəɧɡ ɛɚ-

 

ȼɔɝ. 8 (Fig. 8) 

ȼɔɝ. 8.     ROC ɖɜɔɎɌɫ ɖɚɘɛɜɑɝɝɔɚəəɚɕ ɩɗɌɝɞɚ-

ɏɜɌɠɔɔ ȷȿ ɛɜɔ ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɚɘ ɔ ɓɗɚɖɌɣɑ-

ɝɞɎɑəəɚɘ ɛɚɜɌɒɑəɔɔ (ɎɧɐɑɗɑəɌ ɝɔəɔɘ ɢɎɑɞɚɘ). 

AUC=0,965.  

Fig. 8.    ROC curve of compression sonoela s-

tography of lymph nodes with benign and mali g-

nant les ions (It's highlighted in blue) . 

AUC=0,965.  

 

ȼɔɝ. 9 (Fig. 9) 

 

ȼɔɝ. 10 (Fig. 10) 

ȼɔɝ. 9.       ɉɡɚɏɜɌɘɘɌ. ȶɚɘɛɜɑɝɝɔɚəəɌɫ ɩɗɌɝɞɚ-

ɏɜɌɠɔɫ, ɖɚɗɔɣɑɝɞɎɑəəɧɕ ɌəɌɗɔɓ. ȷɔɘɠɚɟɓɑɗ 

ɤɑɔ ɛɜɔ ɗɔɘɠɌɐɑəɔɞɑ. 

SR = 3,7.  

Fig. 9.   Sonogram. Ƚompression sonoelastography, 

qualitative assessment. The lymph node of the neck 

with lymphadenitis.  

SR = 3,7.  

ȼɔɝ. 10.    ɉɡɚɏɜɌɘɘɌ. ȶɚɘɛɜɑɝɝɔɚəəɌɫ ɩɗɌɝɞɚ-

ɏɜɌɠɔɫ, ɖɚɗɔɣɑɝɞɎɑəəɧɕ ɌəɌɗɔɓ. ȷɔɘɠɚɟɓɑɗ 

ɤɑɔ ɛɜɔ ɗɔɘɠɚɘɑ. 

SR = 8,9.  

Fig. 10.    Sonogram. Ƚompression sonoelas-

tography, qualitative assessment. The lymph node 

affected by lymphoma.  

SR = 8,9.  
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ɖɌɓɌɞɑɗɑɕ ɖɚɘɛɜɑɝɝɔɚəəɚɕ ɩɗɌɝɞɚɏɜɌɠɔɔ. 

ȴɝɞɚɣəɔɖ ɠɔəɌəɝɔɜɚɎɌəɔɫ ɔ ɖɚəɠɗɔɖɞ 

ɔəɞɑɜɑɝɚɎ. 

ȬɎɞɚɜɧ ɐɌəəɚɕ ɝɞɌɞɨɔ ɛɚɐɞɎɑɜɐɔɗɔ ɚɞɝɟɞ-

ɝɞɎɔɑ ɠɔəɌəɝɚɎɚɕ ɛɚɐɐɑɜɒɖɔ ɔɝɝɗɑɐɚɎɌəɔɫ ɔ 

ɖɚəɠɗɔɖɞɌ ɔəɞɑɜɑɝɚɎ, ɚ ɖɚɞɚɜɧɡ əɑɚɍɡɚɐɔɘɚ 

ɝɚɚɍɥɔɞɨ.

  

Ƚɛɔɝɚɖ ɗɔɞɑɜɌɞɟɜɧ: 

1. Ȯɑɗɨɖɚɍɚɜɝɖɔ Ɂ.Ɋ., ȵɑɖɖɑɜ Ȼ., ȸɌɟɜɑɜ ɋ., ȸɌəə Ȯ. ȿɗɨ-

ɞɜɌɓɎɟɖɚɎɌɫ ɐɔɌɏəɚɝɞɔɖɌ ɓɌɍɚɗɑɎɌəɔɕ ɏɚɗɚɎɧ ɔ ɤɑɔ. ȸ.: 

ȸȱȰɛɜɑɝɝ-ɔəɠɚɜɘ; 2016. 176ɝ.  

2. ȹɌɐɞɚɣɔɕ Ȭ.ȯ. ȿɗɨɞɜɌɓɎɟɖɚɎɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɣɑɗɪɝɞəɚ-

ɗɔɢɑɎɚɕ ɚɍɗɌɝɞɔ. SonoAce Ultrasound . 2010;21:79 ð88.  

3. ȽɟɍɜɌɘɌəɔɌə C., ȷɪɍɌɑɎ Ȯ.ȷ., ȭɜɒɑɓɚɎɝɖɔɕ Ȯ.Ȳ., ȬɕɐɌɜ-

ɍɑɖɚɎɌ Ȭ.Ȭ.  ȶɗɌɝɝɔɠɔɖɌɢɔɫ ɗɔɘɠɌɞɔɣɑɝɖɔɡ ɟɓɗɚɎ ɤɑɔ: 

əɑɚɍɡɚɐɔɘɚɝɞɨ ɛɑɜɑɡɚɐɌ əɌ ɝɚɎɜɑɘɑəəɟɪ ɖɗɌɝɝɔɠɔɖɌɢɔɪ Ɏ 

ɚəɖɚɗɚɏɔɣɑɝɖɚɕ ɛɜɌɖɞɔɖɑ. Ȯɑɝɞəɔɖ ȼȺȹɂ ɔɘ. ȹ. ȹ. ȭɗɚɡɔəɌ 

ȼȬȸȹ. 2006;17(3):54ð59.  

4. Itoh A., Ueno E., Tohno E., Kamma H., Takahashi H., Shiina 

T. et al. Breast disease: clinical application of US ela stography 

for diagnosis. Radiology. 2006; 239(2):341 ð350. DOI: 

10.1148/ radiol .2391041676  

5. ȭɚɜɝɟɖɚɎ Ȭ.Ȯ., ȸɚɜɚɓɚɎɌ Ⱦ.ȯ., ȶɚɎɌɗɑɎ Ȭ.Ȯ., ȶɌɓɌɖɚɎɌ Ⱥ.Ȼ., 

ȸɌɘɚɤɔə Ȭ.Ȯ., ȽɘɧɝɗɑəɚɎɌ ȸ.Ȯ. ɔ ɐɜ. Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ 

ɖɚɘɛɜɑɝɝɔɚəəɚɕ ɝɚəɚɩɗɌɝɞɚɏɜɌɠɔɔ ɛɚɎɑɜɡəɚɝɞəɧɡ ɚɜɏɌəɚɎ 

ɔ ɩəɐɚɝɚəɚɏɜɌɠɔɔ Ɏ ɜɌɘɖɌɡ ɝɞɌəɐɌɜɞɔɓɌɢɔɔ ɘɑɞɚɐɔɖɔ. 

Ȯɑɝɞəɔɖ əɚɎɧɡ ɘɑɐɔɢɔəɝɖɔɡ ɞɑɡəɚɗɚɏɔɕ. 2015;9(20):5.  

6. Furukawa M.K., Kubota A., Hanamura H., Furukawa M. Cli n-

ical application of real -time tissue elastog raphy to head and 

neck cancer -evaluation of cervical lymph node metastasis with 

real -time tissue elastography. Nihon Jibiinkoka Gakkai Kaiho. 

2007;110(7):503 ð505.  

7. ȳɧɖɔə ȭ.ȴ., ȻɚɝɞəɚɎɌ ȹ.Ȭ., ȸɑɐɎɑɐɑɎ ȸ.ȱ. ȿɗɨɞɜɌɓɎɟɖɚ-

ɎɌɫ ɩɗɌɝɞɚɏɜɌɠɔɫ (ɚɍɓɚɜ). ȸɑɐɔɢɔəɝɖɔɕ ɌɗɠɌɎɔɞ. ȰɔɌɏəɚ-

ɝɞɔɣɑɝɖɌɫ ɜɌɐɔɚɗɚɏɔɫ ɔ ɚəɖɚɞɑɜɌɛɔɫ.2013;1-2(10):14 ð19.   

8. ȷɔɘɠɌɞɔɣɑɝɖɔɑ ɟɓɗɧ ɤɑɔ [ȴəɞɑɜəɑɞ]. [ȰɌɞɌ ɚɍɜɌɥɑ-

əɔɫ: 27 ɠɑɎɜ. 2018 ɏ.]. Ȱɚɝɞɟɛəɚ ɛɚ: 

http ://24 radiology .ru / anatomiya / limfaticheskie -uzly -shei /   

9. ȮɌɏəɑɜ ȼ.ȴ., ȻɚɐɎɫɓəɔɖɚɎ Ƚ.Ⱥ., ɃɚɕəɓɚəɚɎ ȱ.ȷ., ȶɜɚɛɚɞɚɎ 

ȸ.Ȭ., ȶɚɘɌɜɚɎ ȴ.ȯ., ȻɌɣɑɝ Ȭ.ȴ. ɔ ɐɜ. ȺɍɝɗɑɐɚɎɌəɔɑ ɔ ɗɑɣɑəɔɑ 

ɍɚɗɨəɧɡ ɝ ɘɑɞɌɝɞɌɓɌɘɔ ɜɌɖɌ Ɏ ɗɔɘɠɌɞɔɣɑɝɖɔɡ ɟɓɗɌɡ ɤɑɔ 

ɍɑɓ ɎɧɫɎɗɑəəɚɏɚ ɛɑɜɎɔɣəɚɏɚ ɚɣɌɏɌ. ȶɗɔəɔɣɑɝɖɔɑ ɜɑɖɚɘɑəɐɌ-

ɢɔɔ  Ƚɔɍɔɜɝɖɔɕ ɚəɖɚɗɚɏɔɣɑɝɖɔɕ ɒɟɜəɌɗ. 2014;1:60ð63.  

10. ȭɟɐɌəɚɎɌ Ȱ.Ȭ., ȭɚɣɖɌɜəɔɖɚɎɌ Ⱥ.Ȯ., ȽɚɖɚɗɚɎɌ ȴ.ɋ., ȱɜɤɚɎ 

Ȯ.ȴ., ȯɌɐɌɑɎ ȴ.Ɋ. ȶɗɔəɔɣɑɝɖɔɑ ɚɝɚɍɑəəɚɝɞɔ ɞɑɣɑəɔɫ Ⱦ-

ɖɜɟɛəɚɖɗɑɞɚɣəɚɕ ɌəɌɛɗɌɝɞɔɣɑɝɖɚɕ ɗɔɘɠɚɘɧ. ȷɑɣɑəɔɑ ɔ 

ɛɜɚɠɔɗɌɖɞɔɖɌ.   2016;3:79ð82.  

11. ȲɑɝɞɚɎɝɖɌɫ Ƚ.ȴ., ȱɎɐɚɖɔɘɚɎɌ ȱ.Ɋ., ȷɑɍɑɐɑɎɌ ȱ.Ȯ., Ⱦɪ-

ɘɑəɢɑɎ ȹ.Ȯ. Ⱥɍɦɑɘəɧɑ ɚɍɜɌɓɚɎɌəɔɫ ɤɑɔ: ɌəɑɎɜɔɓɘɌ ɝɚəəɚɕ 

Ɍɜɞɑɜɔɔ ɔ Ɍɍɝɢɑɝɝ ɘɫɏɖɔɡ ɞɖɌəɑɕ. ȼɚɝɝɔɕɝɖɔɕ ɩɗɑɖɞɜɚəəɧɕ 

ɒɟɜəɌɗ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ. 2015;5(4):85-89.  

 

References : 

1. Welkoborsky  H.-J., Jecker  P., Maurer  J., Mann  W.J. Ultrasonic  

diagnosis  head  and  neck . Moscow: MEDpress -inform; 2016. 176 

p. (in Russian).  

2. Nadtochij A.G. Ultrasonic diagnosis dento -facial areal. Son o-

Ace Ultrasound. 2010;21:79 ð88. (in Russian).  

3. Subramanian S., Lyubaev V.L., Brzhezovskiy V.Zh., Aida r-

bekova A.A. Classification of neck lymphnodes: the need for 

adapting the contemporary classification in oncology pra ctice. 

Journal of N. N. Blokhin Russian Cancer Research Center 

RAMS.2006;17(3):54 ð59. (in Russian).  

4. Itoh A., Ueno E., Tohno E., Kamma H., Takahashi H., Shiina 

T. et al. Breast disease: clinical  application of US ela stography 

for diagnosis. Radiology. 2006; 239(2):341 ð350. DOI: 

10.1148/radiol.2391041676  

5. Borsukov A.V., Morozova T.G., Kovalev A.V., Kazakova O.P., 

Mamoshin A.V., Smyslenova M.V. et al. Trends in the develo p-

ment of compression sono elastography superficial organs and 

endosonography in the field of the standardization met hods. 

Journal  of  New  Medical  Technologies. 2015;9(20):5. (in Ru s-

sian).  

6. Furukawa M.K., Kubota A., Hanamura H., Furukawa M. Cli n-

ical application of real -time tis sue elastography to head and 

neck cancer -evaluation of cervical lymph node metastasis with 

real -time tissue elastography. Nihon Jibiinkoka Gakkai Kaiho. 

2007;110(7):503 ð505.  

7. Zykin B.I., Postnova N.A., Medvedev M.E. Ultrasound ela s-

tography (review). Medi cinskij alfavit. Diagnosticheskaya rad i-

ologiya i onkoterapiya. 2013;1 -2(10):14 ð19. (in Russian).  

8. Lymph node of the neck [Internet]. (in Russian). [cited 2018 

Feb 27]. Available from: 

http://24radiology.ru/anatomiya/limfaticheskie -uzly -shei/  

9. Vagner R. I., Podvyaznikov S.O., Chojnzonov E.L., Kr opotov 

M.A., Komarov I.G., Paches A.I. et al. Examination and treatment 

of patients with cancer metastases in the lymph nodes of the 

neck without an identified primary focus. Clinical recommend a-

tions. Sibirskij Onk ologicheskij Zhurnal. 2014;1:60 ð63. (in Ru s-

sian).  

10. Budanova D.A., Bochkarnikova O.V., Sokolova I. Ya., Ershov 

V.I., Gadaev I.Yu. The clinical characteristics of course of T -large 

cell aplastic lymphoma. Lechenie i Profilaktika.  2016;3:79 ð82. 

(in Russia n). 

11.  Zhestovskaya S.I., Evdokimova E.Y., Lebedeva E.V., Ti u-

mentcev N.V. The masses of the neck: carotid artery ane urysm 

and abscess of the soft tissues. Russian Electronic Journal of 

Radiology. 2015; 5(4):85 -89. (in Russian).  

 

 

 



   RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY  

 

  | www.rejr.ru | REJR. 2018; 8 (4):56-72       DOI:10.21569/2222-7415-2018-8-4-56-72               ʉʪʨʘʥʠʮʘ  56 
  

 

 

ȶȾ-ȻȼȴȳȹȬȶȴ ȹȱȵȼȺɉȹȰȺȶȼȴȹȹɇɁ ȺȻȿɁȺȷȱȵ ȷȱȯȶȴɁ ȴ ȴɁ 

 ȮȳȬȴȸȺȽȮɋȳɈ Ƚ ȬȶȾȯ-ɉȶȾȺȻȴɃȱȽȶȴȸ ȽȴȹȰȼȺȸȺȸ 

 

ȭɟɜɫɖɔəɌ Ƚ.Ȭ.1,2, ȶɌɜɘɌɓɌəɚɎɝɖɔɕ ȯ.ȯ.1, ȮɚɗɑɎɚɐɓ ȹ.ȹ.2, ȻɔɖɟəɚɎ ȸ.Ɋ.1,  

ȾɌɜɍɌɑɎɌ ȹ.Ȯ.1,2, ȶɚɎɌɗɑɎɔɣ ȷ.Ȱ.2 

 
ɑɗɨ. ȺɢɑəɖɌ əɑɕɜɚɩəɐɚɖɜɔəəɧɡ ɚɛɟɡɚɗɑɕ ɗɑɏɖɔɡ (ȹɉȺ), ɎɧɫɎɗɑəəɧɡ ɛɜɔ 

ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ (ȶȾ) ɝ ɍɚɗɪɝəɧɘ ɖɚəɞɜɌɝɞəɧɘ ɟɝɔɗɑəɔɑɘ, ɔ ɝɚɛɚ-

ɝɞɌɎɗɑəɔɑ ȶȾ-ɛɜɔɓəɌɖɚɎ ɝ əɌɗɔɣɔɑɘ ȬȶȾȯ-ɩɖɞɚɛɔɣɑɝɖɚɏɚ ɝɔəɐɜɚɘɌ ɔ ɝ ɐɌə-

əɧɘɔ ɗɔɞɑɜɌɞɟɜɧ.  

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. ȶȾ ɎɧɛɚɗəɑəɌ 41 ɛɌɢɔɑəɞɟ: çɞɔɛɔɣəɧɕ ɖɌɜɢɔəɚɔɐè (Ⱦȶ) 

(16 ɛɌɢɔɑəɞɚɎ), çɌɞɔɛɔɣəɧɕ ɖɌɜɢɔəɚɔɐè (Ȭȶ) (7 ɛɌɢɔɑəɞɚɎ), çɖɜɟɛəɚɖɗɑɞɚɣəɧɕ əɑɕɜɚ-

ɩəɐɚɖɜɔəəɧɕ ɜɌɖ ɗɑɏɖɚɏɚè (ȶȹɉȼ) (4 ɛɌɢɔɑəɞɌ) ɔ çɘɑɗɖɚɖɗɑɞɚɣəɧɕ əɑɕɜɚɩəɐɚɖɜɔəəɧɕ 

ɜɌɖ ɗɑɏɖɚɏɚè (ȸȹɉȼ) (14 ɛɌɢɔɑəɞɚɎ). 39 ɛɌɢɔɑəɞɌɘ Ɏɧɛɚɗəɑəɚ ɍɚɗɪɝəɚɑ ɖɚəɞɜɌɝɞɔɜɚɎɌ-

əɔɑ. ȬəɌɗɔɓɔɜɚɎɌɗɔɝɨ: ɗɚɖɌɗɔɓɌɢɔɫ, ɠɚɜɘɌ, ɜɌɓɘɑɜ, ɚɖɜɟɒɌɪɥɌɫ ɛɌɜɑəɡɔɘɌ, ɛɗɑɎɜɌ, 

əɌɗɔɣɔɑ ɎɧɛɚɞɌ, ɝɎɫɓɨ ɝ ɍɜɚəɡɚɘ ɔ ɝɚɝɟɐɚɘ, əɌɗɔɣɔɑ əɑɖɜɚɓɌ, ɖɌɗɨɢɔəɌɞɚɎ, ɜɌɓɘɑɜ 

əɌɔɍɚɗɑɑ ɖɜɟɛəɚɏɚ ɜɑɏɔɚəɌɜəɚɏɚ ɗɔɘɠɚɟɓɗɌ, ɛɗɚɞəɚɝɞɨ ȹɉȺ Ɏ ɠɌɓɧ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ, 

çɛɑɜɠɟɓɔɫè ɔ ɚɞəɚɤɑəɔɑ ɛɗɚɞəɚɝɞɔ çɚɍɜɌɓɚɎɌəɔɑ/ɌɚɜɞɌè. ȶȾ-ɛɜɔɓəɌɖɔ ɝɚɛɚɝɞɌɎɗɫɗɔɝɨ ɝ 

əɌɗɔɣɔɑɘ ȬȶȾȯ-ɩɖɞɚɛɔɣɑɝɖɚɏɚ ɝɔəɐɜɚɘɌ. 

ȼɑɓɟɗɨɞɌɞɧ. ȹɑɖɜɚɓ ɍɧɗ ɡɌɜɌɖɞɑɜɑə ɐɗɫ Ɍɞɔɛɔɣəɚɏɚ ɖɌɜɢɔəɚɔɐɌ (ɣɟɎɝɞɎɔɞɑɗɨ-

əɚɝɞɨ 28,6%, ɝɛɑɢɔɠɔɣəɚɝɞɨ 100% ɔ ɚɍɥɌɫ ɞɚɣəɚɝɞɨ 78,2%). ȬȶȾȯ-ɩɖɞɚɛɔɣɑɝɖɔɕ ɝɔə-

ɐɜɚɘ ɍɧɗ ɟ 9 ɛɌɢɔɑəɞɚɎ (56,3%)  ɝ ɞɔɛɔɣəɧɘ ɖɌɜɢɔəɚɔɐɚɘ ɔ ɟ 2 (28,6%) ɝ Ɍɞɔɛɔɣəɧɘ 

ɖɌɜɢɔəɚɔɐɚɘ. Ȼɜɔ ɜɌɓɘɑɜɑ ɘɑəɨɤɑ 12,5 ɘɘ, çɛɑɜɠɟɓɔɔè ɘɑəɑɑ 0,86 ɘɗ/ɘɔə/ɘɗ ɔ ɚɞəɚ-

ɤɑəɔɔ ɛɗɚɞəɚɝɞɔ çɚɍɜɌɓɚɎɌəɔɑ/ɌɚɜɞɌè ɘɑəɨɤɑ 36,8% ɘɚɒəɚ ɛɜɑɐɛɚɗɚɒɔɞɨ ɏɚɜɘɚəɌɗɨ-

əɟɪ ɌɖɞɔɎəɚɝɞɨ ɖɌɜɢɔəɚɔɐɌ. 

ȳɌɖɗɪɣɑəɔɑ. Ȼɜɔ ɎɧɫɎɗɑəɔɔ ɚɖɜɟɏɗɚɏɚ ɔɗɔ ɚɎɌɗɨəɚɏɚ ɚɍɜɌɓɚɎɌəɔɫ ɝ ɣɑɞɖɔɘɔ 

ɜɚɎəɧɘɔ ɔɗɔ ɍɟɏɜɔɝɞɧɘɔ ɖɚəɞɟɜɌɘɔ, ɌɖɞɔɎəɚ əɌɖɌɛɗɔɎɌɪɥɑɏɚ ɖɚəɞɜɌɝɞəɧɕ ɛɜɑɛɌɜɌɞ, 

ɘɚɒəɚ ɓɌɛɚɐɚɓɜɔɞɨ ɖɌɜɢɔəɚɔɐ. ȺɍəɌɜɟɒɑəɔɑ əɑɖɜɚɓɌ ɛɚɓɎɚɗɫɑɞ ɓɌɛɚɐɚɓɜɔɞɨ Ɍɞɔɛɔɣ-

əɧɕ ɖɌɜɢɔəɚɔɐ. ȸɌɗɧɕ ɜɌɓɘɑɜ, əɔɓɖɔɑ ɛɚɖɌɓɌɞɑɗɔ çɛɑɜɠɟɓɔɔè ɔ ɚɞəɚɤɑəɔɫ ɛɗɚɞəɚɝɞɔ 

çɚɍɜɌɓɚɎɌəɔɑ/ɌɚɜɞɌè ɡɌɜɌɖɞɑɜəɧ ɐɗɫ ȬȶȾȯ-ɛɜɚɐɟɢɔɜɟɪɥɑɏɚ ɖɌɜɢɔəɚɔɐɌ. ȸɚɒəɚ ɓɌɛɚ-

ɐɚɓɜɔɞɨ əɑɕɜɚɩəɐɚɖɜɔəəɧɕ ɜɌɖ ɛɜɔ ɎɧɫɎɗɑəɔɔ ɚɍɜɌɓɚɎɌəɔɫ ɝ ɍɟɏɜɔɝɞɧɘɔ ɔɗɔ əɑɣɑɞ-

ɖɔɘɔ ɖɚəɞɟɜɌɘɔ, əɌɗɔɣɔɑɘ ɖɌɗɨɢɔəɌɞɚɎ, əɑɖɜɚɓɌ ɔ ɔəɎɌɓɔɔ Ɏ ɍɜɚəɡ. Ȱɔɠɠɑɜɑəɢɔɜɚ-

ɎɌɞɨ ȸȹɉȼ ɔ ȶȹɉȼ əɑ ɛɜɑɐɝɞɌɎɗɫɑɞɝɫ Ɏɚɓɘɚɒəɧɘ. 
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MSCT SIGNS OF NEUROENDOCRINE TUMORS OF THE LUNG AND THEIR  

RELATIONSHIP WITH ACTH-ECTOPIC SYNDROME 

 

Buryakina S.A. 1,2, Karmazanovsky G.G 1, Volevodz N.N. 2,  

Pikunov M.Yu 1, Tarbaeva N.V. 1,2, Kovalevi ch L.D.2 
 

urpose.  Evaluation of MSCT signs of neuroendocrine tumors (NET) using d ynamic 

contrast enhanced MSCT and their comparison with the presence of ACTH -ectopic 

syndrome, as well as with literature data.  

Materials and methods.  MSCT scan was perfor med in 41 patients with NET: "Typ i-

cal carcinoid" (TC) (16 patients), "atypical carcinoid" (AC) (7), "large cell neuroendocrine lung 

cancer" (LCNEC) (4) and "small cell neuroendocrine lung cancer" (SCLC) (14). 39 patients 

underwent contrast enhanced MSCT. L ocalization, shape, size, surrounding parenchyma, 

pleura, pleural effusion, association with bronchus and vessel, presence of necrosis and ca l-

cifications, size of the largest regional lymph node, density in all phases, òperfusionó and 

òT/A ratioó were analyzed. CT signs were compared with ACTH syndrome.  

 Results.  Necrosis was typical for AC (sensitivity 28.6%, specificity 100% and overall 

accuracy 78.2%). Ectopic ACTH syndrome was revealed in 9 (56.3%) patients with TC and in 

2 (28.6%) patients with AC. Siz e less than 12.5 mm, "perfusion" less than 0.86 ml / min / 

ml and "T/A ratio " less than 36.8% were related to a ACTH -producing carcinoid.  

 Conclusions.  Carcinoid can be suspected if round or oval lesion, with clear, smooth 

or tuberous contours, intensivel y accumulating a contrast media, was detected. If necrosis 

was detected, AC can be suspected. Small size, low "perfusion" and "T/A ratio" are typical 

for ACTH -producing carcinoids. If the lesion has tuberous or fuzzy contours, calcifications 

and necrosis, invasion in bronchus, neuroendocrine cancer can be suspected. It is imposs i-

ble to differentiate the LCNEC and SCLC.  

 

 Keywords: ectopic ACTH syndrome, MSCT, neuroendocrine tumor, lung, carcinoid 

tumor.  
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ɛɑɖɞɜ əɑɕɜɚɩəɐɚɖɜɔəəɧɡ ɛɚɜɌɒɑəɔɕ 

ɗɑɏɖɔɡ ɎɖɗɪɣɌɑɞ Ɏ ɝɑɍɫ ɏɔɛɑɜɛɗɌɓɔɪ 

əɑɕɜɚɩəɐɚɖɜɔəəɧɡ ɖɗɑɞɚɖ ɔ ɘɔɖɜɚ-

ɚɛɟɡɚɗɔ (ɛɜɑɔəɎɌɓɔɎəɧɑ ɛɚɜɌɒɑəɔɫ), 

Ɍ ɞɌɖɒɑ ɚɛɟɡɚɗɔ ɝ əɑɕɜɚɩəɐɚɖɜɔəəɚɕ 

ɘɚɜɠɚɗɚɏɔɑɕ (ɞɔɛɔɣəɧɑ, Ɍɞɔɛɔɣəɧɑ ɖɌɜɢɔəɚɔ-

ɐɧ, ɖɜɟɛəɚɖɗɑɞɚɣəɧɕ ɔ ɘɑɗɖɚɖɗɑɞɚɣəɧɕ əɑɕɜɚ-

ɩəɐɚɖɜɔəəɧɕ ɜɌɖ ɗɑɏɖɚɏɚ). ȰɔɌɏəɚɝɞɔɣɑɝɖɔɕ 

ɛɚɔɝɖ ɚɣɌɏɌ ɩɖɞɚɛɔɣɑɝɖɚɕ ɝɑɖɜɑɢɔɔ ȬȶȾȯ ɛɜɑɐ-

ɝɞɌɎɗɫɑɞ ɝɚɍɚɕ ɝɗɚɒəɧɕ ɔ ɞɜɟɐɚɑɘɖɔɕ ɛɜɚɢɑɝɝ. 

ȿɣɔɞɧɎɌɫ ɜɌɓəɚɑ ɛɚɎɑɐɑəɔɑ ɜɌɓɗɔɣəɧɡ ɞɔɛɚɎ 

ɖɌɜɢɔəɚɔɐɚɎ, ɍɚɗɑɑ ɐɑɞɌɗɨəɌɫ ɟɝɞɌəɚɎɖɌ ɐɔɌ-

ɏəɚɓɌ əɌ ɐɚɚɛɑɜɌɢɔɚəəɚɘ ɩɞɌɛɑ ɫɎɗɫɑɞɝɫ ɖɗɪ-

ɣɑɎɧɘ ɠɌɖɞɚɜɚɘ ɛɜɔ ɛɗɌəɔɜɚɎɌəɔɔ əɌɔɗɟɣɤɑ-

ɏɚ ɛɗɌəɌ Ɏɑɐɑəɔɫ ɛɌɢɔɑəɞɚɎ. 

ȹɑɝɎɚɑɎɜɑɘɑəəɌɫ ɟɝɞɌəɚɎɖɌ ɐɔɌɏəɚɓɌ 

ɟɡɟɐɤɌɑɞ ɛɜɚɏəɚɓ ɐɌəəɚɕ ɖɌɞɑɏɚɜɔɔ ɛɌɢɔɑəɞɚɎ, 

ɞɌɖ ɖɌɖ ɝɚ Ɏɜɑɘɑəɑɘ ɛɚɎɧɤɌɑɞɝɫ ɜɔɝɖ ɜɌɓɎɔ-

ɞɔɫ ɘɑɞɌɝɞɌɞɔɣɑɝɖɚɏɚ ɜɌɝɛɜɚɝɞɜɌəɑəɔɫ ɚɛɟɡɚ-

ɗɔ. 

ɂɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ.  

ɂɑɗɨɪ əɌɤɑɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɍɧɗɌ ɚɢɑəɖɌ 

ɖɚɘɛɨɪɞɑɜəɚ-ɞɚɘɚɏɜɌɠɔɣɑɝɖɔɡ ɛɜɔɓəɌɖɚɎ ɜɌɓ-

ɗɔɣəɧɡ əɑɕɜɚɩəɐɚɖɜɔəəɧɡ ɚɛɟɡɚɗɑɕ ɗɑɏɖɔɡ, 

ɎɧɫɎɗɑəəɧɡ ɛɜɔ ɐɔəɌɘɔɣɑɝɖɚɘ ȶȾ-

ɝɖɌəɔɜɚɎɌəɔɔ ɝ ɍɚɗɪɝəɧɘ ɖɚəɞɜɌɝɞəɧɘ ɟɝɔɗɑ-

əɔɑɘ ɔ ɝɚɛɚɝɞɌɎɗɑəɔɑ ɎɧɫɎɗɑəəɧɡ ɔɓɘɑəɑəɔɕ ɝ 

ɖɗɔəɔɣɑɝɖɔɘɔ ɐɌəəɧɘɔ (əɌɗɔɣɔɑ ȬȶȾȯ-

ɩɖɞɚɛɔɣɑɝɖɚɏɚ ɝɔəɐɜɚɘɌ), Ɍ ɞɌɖɒɑ ɝ ɐɌəəɧɘɔ 

ɗɔɞɑɜɌɞɟɜɧ. Ȼɚɗɟɣɑəəɧɑ ɜɑɓɟɗɨɞɌɞɧ, Ɏ ɝɎɚɪ 

ɚɣɑɜɑɐɨ, ɘɚɏɟɞ ɛɜɔɎɑɝɞɔ ɖ ɍɚɗɑɑ ɞɚɣəɚɕ ɔ ɍɧɝɞ-

ɜɚɕ ɐɔɌɏəɚɝɞɔɖɑ ɔ, ɖɌɖ ɝɗɑɐɝɞɎɔɑ, ɍɚɗɑɑ ɩɠɠɑɖ-

ɞɔɎəɚɘɟ ɗɑɣɑəɔɪ ɩɞɔɡ ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ ɔɓɘɑəɑ-

əɔɕ Ɏ ɗɑɏɖɔɡ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. 

ȰɔɓɌɕə ɔɝɝɗɑɐɚɎɌəɔɫ. ȿɝɗɚɎɔɫ ɛɜɚɎɑɐɑ-
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əɔɫ. 

Ȯ ɛɑɜɔɚɐ ɝ 2010 ɛɚ 2018 ɏ. Ɏ ȹɌɢɔɚəɌɗɨ-

əɚɘ ɘɑɐɔɢɔəɝɖɚɘ ɔɝɝɗɑɐɚɎɌɞɑɗɨɝɖɚɘ ɢɑəɞɜɑ 

ɡɔɜɟɜɏɔɔ ɔɘ. Ȭ.Ȯ. ȮɔɤəɑɎɝɖɚɏɚ ɔ ȹɌɢɔɚəɌɗɨ-

əɚɘ ɘɑɐɔɢɔəɝɖɚɘ ɔɝɝɗɑɐɚɎɌɞɑɗɨɝɖɚɘ ɢɑəɞɜɑ 

ɩəɐɚɖɜɔəɚɗɚɏɔɔ ɍɧɗ ɚɍɝɗɑɐɚɎɌə 41 ɛɌɢɔɑəɞ ɝ 

ɜɌɓɗɔɣəɧɘɔ əɑɕɜɚɩəɐɚɖɜɔəəɧɘɔ ɛɚɜɌɒɑəɔɫɘɔ 

ɗɑɏɖɔɡ. 

ȸɟɒɣɔə ɍɧɗɚ 24 (58,5%), ɒɑəɥɔə ð 17 

(41,5%), Ɏ ɎɚɓɜɌɝɞɑ ɚɞ 20 ɐɚ 78 ɗɑɞ (53Ñ15,7). 

ȸɟɗɨɞɔɝɛɔɜɌɗɨəɌɫ ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ 

(ȸȽȶȾ) ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ ɝ ɍɚɗɪɝəɧɘ 

ɖɚəɞɜɌɝɞəɧɘ ɟɝɔɗɑəɔɑɘ ɍɧɗɌ ɎɧɛɚɗəɑəɌ 39 

ɛɌɢɔɑəɞɌɘ ɔ ɛɜɚɎɚɐɔɗɌɝɨ əɌ ɘɟɗɨɞɔɐɑɞɑɖɞɚɜ-

əɧɡ ɖɚɘɛɨɪɞɑɜəɧɡ ɞɚɘɚɏɜɌɠɌɡ (Philips 

Brilliance 64, 256 ɔ  Optima CT660 General 

Electric (GE Healthcare))  ɝ ɛɌɜɌɘɑɞɜɌɘɔ ɝɖɌəɔ-

ɜɚɎɌəɔɫ: ɖɚɗɗɔɘɌɢɔɫ 0,9 ɘɘ, ɔəɞɑɜɎɌɗ ɜɑɖɚə-

ɝɞɜɟɖɢɔɔ 0,45 ɘɘ, ɛɔɞɣ 1, ɝɖɚɜɚɝɞɨ ɎɜɌɥɑəɔɫ 

ɞɜɟɍɖɔ 0,75 ɝ. ȮəɟɞɜɔɎɑəəɚ ɎɎɚɐɔɗɔ əɑɔɚəəɧɑ 

ɖɚəɞɜɌɝɞəɧɑ ɝɜɑɐɝɞɎɌ ɝ ɛɚɘɚɥɨɪ ɐɎɟɡɏɚɗɚɎɣɌ-

ɞɚɏɚ ɌɎɞɚɘɌɞɔɣɑɝɖɚɏɚ ɔəɦɑɖɞɚɜɌ, ɝɚ ɝɖɚɜɚɝɞɨɪ 

4-5 ɘɗ/ɝ. ȭɚɗɪɝ ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ ɝɚɛɜɚ-

ɎɚɒɐɌɗɝɫ çɛɜɑɝɗɑɐɚɎɌɞɑɗɑɘè ɍɚɗɪɝɌ (40-50 ɘɗ 

ɠɔɓɔɚɗɚɏɔɣɑɝɖɚɏɚ ɜɌɝɞɎɚɜɌ). ȬɜɞɑɜɔɌɗɨəɌɫ ɔ 

ɎɑəɚɓəɌɫ ɠɌɓɧ ɍɧɗɔ əɌ 10 ɝ ɔ 34 ɝ ɛɚɝɗɑ ɐɚ-

ɝɞɔɒɑəɔɫ ɛɚɜɚɏɚɎɚɏɚ ɟɜɚɎəɫ ɛɗɚɞəɚɝɞɔ (120-

150 ɑɐ. ȹ) Ɏ Ɍɚɜɞɑ. ȽɖɌəɔɜɚɎɌəɔɑ Ɏ ɚɞɝɜɚɣɑə-

əɟɪ ɠɌɓɟ ɛɜɚɎɚɐɔɗɚɝɨ əɌ 4-6 ɘɔəɟɞɌɡ ɛɚɝɗɑ 

ɎɎɑɐɑəɔɫ ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ. 

ȺɖɚəɣɌɞɑɗɨəɧɕ ɐɔɌɏəɚɓ Ɏɝɑɘ ɛɌɢɔɑəɞɚɘ 

ɍɧɗ ɟɝɞɌəɚɎɗɑə ɛɚɝɗɑ ɏɔɝɞɚɗɚɏɔɣɑɝɖɚɏɚ ɔ ɐɌɗɨ-

əɑɕɤɑɏɚ ɔɘɘɟəɚɏɔɝɞɚɡɔɘɔɣɑɝɖɚɏɚ ɔɝɝɗɑɐɚɎɌ-

əɔɕ ɛɚɝɗɑ ɛɜɚɎɑɐɑəəɚɕ ɗɚɍɩɖɞɚɘɔɔ  ɟ 16 ɛɌɢɔ-

ɑəɞɚɎ (39%) ɔ ɝɑɏɘɑəɞɩɖɞɚɘɔɔ ð ɟ 11 (26,8), ɝɟɍ-

ɗɚɍɌɜəɚɕ ɜɑɓɑɖɢɔɔ ɔ Ɍɞɔɛɔɣəɚɕ ɜɑɓɑɖɢɔɔ ɟ 2 

ɛɌɢɔɑəɞɚɎ (4,8%)  ɔ ɟ 10 ɛɌɢɔɑəɞɚɎ ɛɚɝɗɑ ɍɔɚɛ-

ɝɔɔ. 

ȹɌ ɚɝəɚɎɌəɔɔ ɜɑɓɟɗɨɞɌɞɚɎ ɏɔɝɞɚɗɚɏɔɣɑɝɖɚ-

ɏɚ ɔ ɔɘɘɟəɚɏɔɝɞɚɡɔɘɔɣɑɝɖɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɕ 

Ɏɧɐɑɗɑəɧ ɝɗɑɐɟɪɥɔɑ ɏɜɟɛɛɧ: çɞɔɛɔɣəɧɕ ɖɌɜ-

ɢɔəɚɔɐè (Ⱦȶ) (16 ɛɌɢɔɑəɞɚɎ (39%)), çɌɞɔɛɔɣəɧɕ 

ɖɌɜɢɔəɚɔɐè (Ȭȶ) (7 ɛɌɢɔɑəɞɚɎ (17,1 %)), çɖɜɟɛ-

əɚɖɗɑɞɚɣəɧɕ əɑɕɜɚɩəɐɚɖɜɔəəɧɕ ɜɌɖ ɗɑɏɖɚɏɚè 

(ȶȹɉȼ) (4 ɛɌɢɔɑəɞɌ (9,8 %)) ɔ çɘɑɗɖɚɖɗɑɞɚɣəɧɕ 

əɑɕɜɚɩəɐɚɖɜɔəəɧɕ ɜɌɖ ɗɑɏɖɚɏɚè (ȸȹɉȼ) (14 ɛɌ-

ɢɔɑəɞɚɎ (34,1 %)). ȬəɌɗɔɓɔɜɚɎɌɗɔɝɨ ɖɌɣɑɝɞɎɑə-

əɧɑ ɛɚɖɌɓɌɞɑɗɔ: ɗɚɖɌɗɔɓɌɢɔɫ, ɠɚɜɘɌ (ɚɖɜɟɏɗɌɫ, 

ɚɎɌɗɨəɌɫ, əɑɛɜɌɎɔɗɨəɌɫ), ɖɚəɞɟɜɧ (ɜɚɎəɧɕ, 

ɍɟɏɜɔɝɞɧɕ, ɝɛɔɖɟɗɚɚɍɜɌɓəɧɕ, əɑɣɑɞɖɔɕ, əɑɜɚɎ-

əɧɕ), ɝɎɫɓɨ ɚɍɜɌɓɚɎɌəɔɫ ɝ ɍɜɚəɡɚɘ, ɝɎɫɓɨ ɚɍɜɌ-

ɓɚɎɌəɔɫ ɝ ɝɚɝɟɐɚɘ (ɝɞɑəɚɓ, ɔəɎɌɓɔɫ, ɔəɞɔɘəɚɑ 

ɛɜɔɗɑɒɌəɔɑ ɚɛɟɡɚɗɔ ɖ ɝɚɝɟɐɟ, əɌɗɔɣɔɑ ɛɚɐɡɚ-

ɐɫɥɑɏɚ ɛɔɞɌɪɥɑɏɚ ɝɚɝɟɐɌ), ɝɞɜɟɖɞɟɜɌ əɚɎɚɚɍ-

ɜɌɓɚɎɌəɔɫ (əɌɗɔɣɔɑ ɓɚə əɑɖɜɚɓɌ ɔ ɖɌɗɨɢɔəɌɞɚɎ 

(ɔɡ ɗɚɖɌɗɔɓɌɢɔɫ ð ɢɑəɞɜɌɗɨəɌɫ, ɛɑɜɔɠɑɜɔɣɑ-

ɝɖɌɫ ɔ ɜɌɓɘɑɜ (ɐɚ 2 ɘɘ ð ɘɑɗɖɔɑ, ɍɚɗɑɑ 2 ɘɘ ð 

ɖɜɟɛəɧɑ)). Ȼɚɐɜɚɍəɚ ɚɢɑəɔɎɌɗɌɝɨ ɚɖɜɟɒɌɪɥɌɫ 

ɛɌɜɑəɡɔɘɌ (əɌɗɔɣɔɑ ɟɣɌɝɞɖɚɎ ɟɛɗɚɞəɑəɔɫ ɛɚ 

ɞɔɛɟ çɘɌɞɚɎɚɏɚ ɝɞɑɖɗɌè, ɛɜɚɫɎɗɑəɔɫ ɖɌəɢɑɜɚɘɌ-

ɞɚɓəɚɏɚ ɗɔɘɠɌəɏɔɞɌ, ɟɣɌɝɞɖɔ ɛəɑɎɘɚɠɔɍɜɚɓɌ, 

əɌɗɔɣɔɑ ɌɞɑɗɑɖɞɌɓɚɎ, ɔəɠɔɗɨɞɜɌɞɔɎəɧɡ ɔɓɘɑ-

əɑəɔɕ). ȺɢɑəɔɎɌɗɚɝɨ əɌɗɔɣɔɑ ɟɞɚɗɥɑəɔɫ ɛɜɔ-

ɗɑɒɌɥɑɕ ɛɗɑɎɜɧ, ɍɜɚəɡɚɩɖɞɌɓɚɎ, ɛɗɑɎɜɌɗɨəɚɏɚ 

ɎɧɛɚɞɌ. 

ɂɑəɞɜɌɗɨəɚɕ ɝɣɔɞɌɗɌɝɨ ɗɚɖɌɗɔɓɌɢɔɫ, ɛɜɔ 

ɖɚɞɚɜɚɕ Ɏ ɛɌɞɚɗɚɏɔɣɑɝɖɔɕ ɛɜɚɢɑɝɝ ɍɧɗɔ ɎɚɎɗɑ-

ɣɑəɧ ɏɗɌɎəɧɑ ɔɗɔ ɝɑɏɘɑəɞɌɜəɧɑ ɍɜɚəɡɔ. Ȼɜɔ 

ɎɚɎɗɑɣɑəɔɔ ɝɟɍɝɑɏɘɑəɞɌɜəɧɡ ɍɜɚəɡɚɎ ɔɗɔ ɛɜɔ 

əɌɗɔɣɔɔ ɚɍɜɌɓɚɎɌəɔɫ Ɏ ɛɑɜɔɠɑɜɔɣɑɝɖɔɡ ɚɞɐɑ-

ɗɌɡ ɗɑɏɖɔɡ ɍɑɓ ɫɎəɧɡ ɛɜɔɓəɌɖɚɎ ɎɚɎɗɑɣɑəɔɫ 

ɍɜɚəɡɚɎ ɗɚɖɌɗɔɓɌɢɔɫ ɝɣɔɞɌɗɌɝɨ ɛɑɜɔɠɑɜɔɣɑ-

ɝɖɚɕ [1]. 

ȰɌɗɑɑ ɌəɌɗɔɓɔɜɚɎɌɗɔɝɨ ɖɚɗɔɣɑɝɞɎɑəəɧɑ 

ɛɜɔɓəɌɖɔ: əɌɔɍɚɗɨɤɔɕ ɜɌɓɘɑɜ ɚɍɜɌɓɚɎɌəɔɫ, 

ɜɌɓɘɑɜ əɌɔɍɚɗɑɑ ɖɜɟɛəɚɏɚ ɜɑɏɔɚəɌɜəɚɏɚ ɗɔɘ-

ɠɌɞɔɣɑɝɖɚɏɚ ɟɓɗɌ ɛɚ ɖɚɜɚɞɖɚɕ ɚɝɔ, ɛɗɚɞəɚɝɞɨ 

ɚɛɟɡɚɗɔ əɌ ɌɖɝɔɌɗɨəɧɡ ɝɜɑɓɌɡ Ɏ əɌɞɔɎəɟɪ, Ɍɜ-

ɞɑɜɔɌɗɨəɟɪ, Ɏɑəɚɓəɟɪ ɔ ɚɞɝɜɚɣɑəəɟɪ ɠɌɓɧ ɔɝ-

ɝɗɑɐɚɎɌəɔɫ, Ɍ ɞɌɖɒɑ ɛɌɜɌɘɑɞɜɧ çɛɑɜɠɟɓɔɔè ɔ 

ɚɞəɚɤɑəɔɫ ɛɗɚɞəɚɝɞɔ çɚɍɜɌɓɚɎɌəɔɑ/ɌɚɜɞɌè. 

ȽɞɌɞɔɝɞɔɣɑɝɖɔɕ ɌəɌɗɔɓ. 

ȽɞɌɞɔɝɞɔɣɑɝɖɌɫ ɚɍɜɌɍɚɞɖɌ ɐɌəəɧɡ ɍɧɗɌ 

ɛɜɚɔɓɎɑɐɑəɌ əɌ ɚɝəɚɎɑ ɜɑɓɟɗɨɞɌɞɚɎ ɜɑɞɜɚ- ɔ 

ɛɜɚɝɛɑɖɞɔɎəɚɏɚ ɌəɌɗɔɓɌ 41 ȶȾ-ɔɝɝɗɑɐɚɎɌəɔɫ. 

ȽɞɌɞɔɝɞɔɣɑɝɖɌɫ ɚɍɜɌɍɚɞɖɌ ɐɌəəɧɡ ɛɜɚɎɑɐɑəɌ ɝ 

ɛɚɘɚɥɨɪ ɩɗɑɖɞɜɚəəɧɡ ɞɌɍɗɔɢ çMicrosoft Exɝelè, 

ɛɌɖɑɞɌ ɛɜɔɖɗɌɐəɧɡ ɛɜɚɏɜɌɘɘ çSPSSè Ɏɑɜɝɔɔ 

17.0. Ȯɝɑ ɛɚɗɟɣɑəəɧɑ ɖɚɗɔɣɑɝɞɎɑəəɧɑ ɐɌəəɧɑ 

ɚɍɜɌɍɚɞɌəɧ ɘɑɞɚɐɚɘ ɎɌɜɔɌɢɔɚəəɚɕ ɝɞɌɞɔɝɞɔɖɔ. 

Ȱɗɫ ɚɢɑəɖɔ ɖɜɚɎɚɞɚɖɌ ɔɓɘɑɜɫɗɔ ɛɗɚɞəɚɝɞɨ 

Ɏ əɌɞɔɎəɟɪ ɠɌɓɟ, Ɏɧɝɚɞɟ ɛɔɖɌ ɛɗɚɞəɚɝɞɔ (ɘɌɖ-

ɝɔɘɌɗɨəɚɑ ɓəɌɣɑəɔɑ ɛɗɚɞəɚɝɞɔ ɘɔəɟɝ ɓəɌɣɑəɔɑ 

ɛɗɚɞəɚɝɞɔ Ɏ əɌɞɔɎəɟɪ ɠɌɓɟ) ɔ ɚɞəɚɤɑəɔɑ ɛɗɚɞ-

əɚɝɞɔ çɚɍɜɌɓɚɎɌəɔɑ/ɌɚɜɞɌè (ɚɞəɚɤɑəɔɑ Ɏɧɝɚɞɧ 

ɛɔɖɌ ɛɗɚɞəɚɝɞɔ Ɏ ɚɍɜɌɓɚɎɌəɔɔ ɖ Ɏɧɝɚɞɑ ɛɔɖɌ 

ɛɗɚɞəɚɝɞɔ Ɏ Ɍɚɜɞɑ) [2, 3]. 

çȻɑɜɠɟɓɔɫè ɚɍɜɌɓɚɎɌəɔɫ ɎɧɣɔɝɗɫɗɌɝɨ ɝ 

ɛɚɘɚɥɨɪ ɝɗɑɐɟɪɥɑɏɚ ɟɜɌɎəɑəɔɫ: 

Ⱥɞɐɑɗɨəɚ ɜɌɝɝɘɌɞɜɔɎɌɗɔɝɨ ɖɗɔəɔɣɑɝɖɔɑ ɐɌəəɧɑ 

ɛɌɢɔɑəɞɌ ð əɌɗɔɣɔɑ ȬȶȾȯ-ɩɖɞɚɛɔɣɑɝɖɚɏɚ ɝɔə-

ɐɜɚɘɌ, ɛɜɚɫɎɗɫɪɥɑɏɚɝɫ ɖɗɌɝɝɔɣɑɝɖɔɘɔ ɛɜɔ-

ɓəɌɖɌɘɔ ɩəɐɚɏɑəəɚɏɚ ɏɔɛɑɜɖɚɜɞɔɢɔɓɘɌ (ɝɔə-

ɐɜɚɘɌ ȶɟɤɔəɏɌ) ɔ ɝɚɛɚɝɞɌɎɗɫɗɔɝɨ ɝ ɎɧɫɎɗɑə-

əɧɘɔ ȶȾ-ɛɜɔɓəɌɖɌɘɔ. 

ȰɚɝɞɚɎɑɜəɚɝɞɨ ɜɌɓɗɔɣɔɕ ɖɚɗɔɣɑɝɞɎɑəəɧɡ 

ɐɌəəɧɡ ɚɢɑəɔɎɌɗɔ ɛɚ ɖɜɔɞɑɜɔɪ ȽɞɨɪɐɑəɞɌ, 

ȸɌəəɌ-ȿɔɞəɔ. Ȱɗɫ əɌɡɚɒɐɑəɔɫ ɜɌɓɗɔɣɔɕ ɘɑɒɐɟ 

ɖɌɣɑɝɞɎɑəəɧɘɔ ɛɚɖɌɓɌɞɑɗɫɘɔ ɛɜɔɘɑəɫɗɔ ɖɜɔ-

ɞɑɜɔɕ Ȗ2, ɞɚɣəɧɕ ɖɜɔɞɑɜɔɕ ɀɔɤɑɜɌ. ȽɎɫɓɨ 

ɘɑɒɐɟ ɔɓɟɣɌɑɘɧɘɔ ɛɚɖɌɓɌɞɑɗɫɘɔ ɚɢɑəɔɎɌɗɌɝɨ 

ɛɚ ɜɑɓɟɗɨɞɌɞɌɘ ɖɚɜɜɑɗɫɢɔɚəəɚɏɚ ɌəɌɗɔɓɌ ɝ Ɏɧ-

ɣɔɝɗɑəɔɑɘ ɖɚɩɠɠɔɢɔɑəɞɌ ɖɚɜɜɑɗɫɢɔɔ ȻɔɜɝɚəɌ 

(r) ɔɗɔ ȽɛɔɜɘɑəɌ (rs). Ȱɗɫ Ɏɧɣɔɝɗɑəɔɫ ɖɜɔɞɔɣɑ-

ɝɖɔɡ ɓəɌɣɑəɔɕ ɖɚɗɔɣɑɝɞɎɑəəɧɡ ɛɚɖɌɓɌɞɑɗɑɕ 

ɛɜɚɎɚɐɔɗɝɫ ɘɑɞɚɐ ɌəɌɗɔɓɌ ɝ ɛɚɘɚɥɨɪ ɛɚɝɞɜɚɑ-

əɔɫ ROC-ɖɜɔɎɚɕ. ȺɛɜɑɐɑɗɫɗɌɝɨ ɣɟɎɝɞɎɔɞɑɗɨ-

əɚɝɞɨ, ɝɛɑɢɔɠɔɣəɚɝɞɨ ɔ ɚɍɥɌɫ ɞɚɣəɚɝɞɨ ȸȽȶȾ. 

ȯɜɟɛɛɧ ɝɜɌɎəɔɎɌɗɔɝɨ ɛɚɛɌɜəɚ: ɞɔɛɔɣəɧɕ 
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ɖɌɜɢɔəɚɔɐ ɝ Ɍɞɔɛɔɣəɧɘ ɖɌɜɢɔəɚɔɐɚɘ ɔ ɘɑɗɖɚ-

ɖɗɑɞɚɣəɧɕ əɑɕɜɚɩəɐɚɖɜɔəəɧɕ ɜɌɖ ɗɑɏɖɚɏɚ 

(ȸȹɉȼ) ɝ ɖɜɟɛəɚɖɗɑɞɚɣəɧɘ əɑɕɜɚɩəɐɚɖɜɔəəɧɘ 

ɜɌɖɚɘ ɗɬɏɖɚɏɚ (ȶȹɉȼ).  

ȼɑɓɟɗɨɞɌɞɧ. 

Ⱦɔɛɔɣəɧɑ ɖɌɜɢɔəɚɔɐɧ (Ⱦȶ) ɎɧɫɎɗɑəɧ Ɏ 

ɗɑɎɚɘ ɗɑɏɖɚɘ ɟ 10 ɛɌɢɔɑəɞɚɎ (62,5%) (p<0,05), 

Ɍɞɔɛɔɣəɧɑ ɖɌɜɢɔɚəɚɔɐɧ (Ȭȶ) ɚɛɜɑɐɑɗɫɗɔɝɨ Ɏ 

ɛɜɌɎɚɘ ɗɑɏɖɚɘ ɟ 4 ɛɌɢɔɑəɞɚɎ (57,1%), Ɏ ɗɑɎɚɘ 

ɗɑɏɖɚɘ ɟ 3 ɛɌɢɔɑəɞɚɎ (42,9%). ȶȹɉȼ ɔ ȸȹɉȼ 

ɣɌɥɑ ɎɧɫɎɗɫɗɔɝɨ Ɏ ɛɜɌɎɚɘ ɗɑɏɖɚɘ (3 ɛɌɢɔɑəɞɌ 

(75%) ɔ 9 ɛɌɢɔɑəɞɚɎ (64,3%) ɝɚɚɞɎɑɞɝɞɎɑəəɚ 

(p>0,05)). ȷɚɖɌɗɔɓɌɢɔɫ Ɏɝɑɡ ɚɛɟɡɚɗɑɕ ɛɜɑɐɝɞɌɎ-

ɗɑəɌ Ɏ ɞɌɍɗɔɢɌɡ ʈ1, ʈ2, ɔɓ ɖɚɞɚɜɧɡ Ɏɔɐəɚ, ɣɞɚ 

ɍɚɗɨɤɔəɝɞɎɚ Ⱦȶ ɔ Ȭȶ ɔɘɑɗɔ ɛɑɜɔɠɑɜɔɣɑɝɖɟɪ 

ɗɚɖɌɗɔɓɌɢɔɪ Ɏ ɚɞɗɔɣɔɑ ɚɞ ȶȹɉȼ ɔ ȸȹɉȼ ɗɑɏɖɚ-

ɏɚ, ɛɜɔ ɩɞɚɘ Ⱦȶ ɍɧɗɔ ɜɌɝɛɚɗɚɒɑəɧ Ɏ ɜɌɓɗɔɣəɧɡ 

ɝɑɏɘɑəɞɌɡ ɗɑɏɖɔɡ ɍɑɓ ɛɜɑɎɌɗɔɜɚɎɌəɔɫ Ɏ ɖɌɖɚɘ-

ɗɔɍɚ ɝɑɏɘɑəɞɑ, Ɏ ɚɞɗɔɣɔɑ ɚɞ Ȭȶ, ɟ ɖɚɞɚɜɚɏɚ ɛɜɑ-

ɚɍɗɌɐɌɗɌ ɗɚɖɌɗɔɓɌɢɔɫ Ɏ ɝɜɑɐəɔɡ ɔ əɔɒəɔɡ ɚɞ-

ɐɑɗɌɡ ɗɑɏɖɔɡ. Ȱɗɫ ȶȹɉȼ ɔ ȸȹɉȼ ɍɧɗɚ ɎɧɫɎɗɑəɚ 

ɜɌɝɛɚɗɚɒɑəɔɑ ɛɜɑɔɘɟɥɑɝɞɎɑəəɚ Ɏ Ɏɑɜɡəɑɘ ɝɑɏ-

ɘɑəɞɑ əɔɒəɑɕ ɐɚɗɔ.  

Ⱦɔɛɔɣəɧɑ ɖɌɜɢɔəɚɔɐɧ ɍɧɗɔ ɜɌɓɘɑɜɚɘ ɚɞ 

7 ɐɚ 45 ɘɘ (17,5Ñ9,2), Ɍɞɔɛɔɣəɧɑ ɖɌɜɢɔəɚɔɐɧ ð 

ɜɌɓɘɑɜɚɘ ɚɞ 7 ɐɚ 54 ɘɘ (25,7Ñ16,9 ɘɘ), ȶȹɉȼ ɚɞ 

24 ɐɚ 83 ɘɘ (40,5Ñ28,5), ȸȹɉȼ  ɚɞ 21 ɐɚ 156 ɘɘ 

(81,5Ñ40,9).  

ȬəɌɗɔɓ ɝɞɜɟɖɞɟɜɧ ɚɍɜɌɓɚɎɌəɔɫ ɎɧɫɎɔɗ 

ɝɗɑɐɟɪɥɔɑ ɖɌɣɑɝɞɎɑəəɧɑ ɛɜɔɓəɌɖɔ (ɞɌɍɗ. ʈ3). 

ȴɓ ɞɌɍɗɔɢɧ ʈ3 Ɏɔɐəɚ, ɣɞɚ ɐɗɫ ɍɚɗɨɤɔəɝɞɎɌ Ⱦȶ 

ɔ Ȭȶ ɡɌɜɌɖɞɑɜəɚ əɌɗɔɣɔɑ ɚɖɜɟɏɗɚɕ ɔ ɚɎɌɗɨəɚɕ 

ɠɚɜɘɧ ɚɍɜɌɓɚɎɌəɔɫ ɝ ɜɚɎəɧɘɔ ɔɗɔ ɍɟɏɜɔɝɞɧɘɔ 

ɖɚəɞɟɜɌɘɔ, Ɏ ɞɚ Ɏɜɑɘɫ ɖɌɖ ɛɜɔ ȶȹɉȼ ɔ ȸȹɉȼ 

ɣɌɥɑ ɎɝɞɜɑɣɌɗɌɝɨ əɑɛɜɌɎɔɗɨəɌɫ ɠɚɜɘɌ ɚɍɜɌɓɚ-

ɎɌəɔɫ, ɚɐəɌɖɚ ɝɞɌɞɔɝɞɔɣɑɝɖɚɏɚ ɓəɌɣɑəɔɫ ɐɌə-

əɧɑ ɛɜɔɓəɌɖɔ əɑ ɔɘɑɗɔ. Ȼɜɔ ɩɞɚɘ ɍɟɏɜɔɝɞɧɑ 

ɖɚəɞɟɜɧ ɎɧɫɎɗɫɗɔɝɨ ɟ Ɏɝɑɡ ȶȹɉȼ, Ɍ ɝɛɔɖɟɗɚɚɍ-

ɜɌɓəɧɑ ɔ əɑɣɑɞɖɔɑ ɖɚəɞɟɜɧ ð ɟ ȸȹɉȼ ɗɑɏɖɚɏɚ. 

ȶɌɗɨɢɔəɌɞɧ ɔ ɓɚəɧ əɑɖɜɚɓɌ ɞɌɖɒɑ ɛɜɑɚɍɗɌɐɌɗɔ 

ɟ əɑɕɜɚɩəɐɚɖɜɔəəɧɡ ɜɌɖɚɎ. Ȱɗɫ Ɍɞɔɛɔɣəɧɡ 

ɖɌɜɢɔəɚɔɐɚɎ  Ɏ ɚɞɗɔɣɔɑ ɚɞ ɞɔɛɔɣəɧɡ ɖɌɜɢɔəɚ-

ɔɐɚɎ ɍɧɗɚ ɡɌɜɌɖɞɑɜəɚ əɌɗɔɣɔɑ ɓɚə əɑɖɜɚɓɌ. 

Ȼɜɔ ɌəɌɗɔɓɑ ɎɓɌɔɘɚɝɎɫɓɔ ɚɍɜɌɓɚɎɌəɔɕ ɝ 

ɛɜɚɝɎɑɞɚɘ ɍɜɚəɡɚɎ ɍɧɗɔ ɎɧɫɎɗɑəɧ ɝɗɑɐɟɪɥɔɑ 

ɔɓɘɑəɑəɔɫ (ɞɌɍɗ. ʈ4). Ȯ ɚɞɗɔɣɔɑ ɚɞ ɐɜɟɏɔɡ ɓɌɍɚ-

ɗɑɎɌəɔɕ ɞɔɛɔɣəɧɕ ɖɌɜɢɔəɚɔɐ ɘɚɏ ɜɌɝɛɚɗɌɏɌɞɨ-

ɝɫ ɞɚɗɨɖɚ Ɏ ɛɜɚɝɎɑɞɑ ɍɜɚəɡɌ, Ɏ ɞɚ Ɏɜɑɘɫ ɖɌɖ 

ɚɝɞɌɗɨəɧɑ ɚɍɜɌɓɚɎɌəɔɫ ɍɧɗɔ ɜɌɝɛɚɗɚɒɑəɧ əɑ 

ɞɚɗɨɖɚ Ɏ ɛɜɚɝɎɑɞɑ, əɚ ɔ ɛɑɜɔɍɜɚəɡɔɌɗɨəɚ. Ƚɞɑ-

əɚɓ ɝ ɐɌɗɨəɑɕɤɔɘ ɚɍɜɧɎɚɘ ɍɜɚəɡɌ (ɞɌɖ əɌɓɧɎɌ-

ɑɘɌɫ ɖɚəɔɣɑɝɖɌɫ ɠɚɜɘɌ ɝɟɒɑəɔɫ) ɍɧɗ ɡɌɜɌɖɞɑ-

ɜɑə ɞɚɗɨɖɚ ɐɗɫ ȸȹɉȼ ɗɑɏɖɚɏɚ [4]. 

ȹɌ ɝɗɑɐɟɪɥɑɘ ɩɞɌɛɑ Ɏ ɌɜɞɑɜɔɌɗɨəɟɪ ɔ 

Ɏɑəɚɓəɟɪ ɠɌɓɧ ɍɚɗɪɝəɚɏɚ ɖɚəɞɜɌɝɞəɚɏɚ ɟɝɔɗɑ-

əɔɫ ɌəɌɗɔɓɔɜɚɎɌɗɚɝɨ ɎɓɌɔɘɚɚɞəɚɤɑəɔɑ ɚɛɟɡɚɗɔ 

ɔ ɛɜɔɗɑɒɌɥɑɏɚ ɝɚɝɟɐɌ (Ɍɜɞɑɜɔɔ ɔɗɔ Ɏɑəɧ). Ȯ 

ɡɚɐɑ ɌəɌɗɔɓɌ ɛɚɗɟɣɑəəɧɡ ɜɑɓɟɗɨɞɌɞɚɎ ɛɜɔ ɚɐ-

əɚɎɜɑɘɑəəɚɘ ɛɚɜɌɒɑəɔɔ əɑɝɖɚɗɨɖɔɡ ɝɚɝɟɐɚɎ 

ɟɣɔɞɧɎɌɗɝɫ ɝɚɝɟɐ ɝ əɌɔɍɚɗɑɑ ɎɧɜɌɒɑəəɧɘ ɛɚ-

ɜɌɒɑəɔɑɘ (ɞɌɍɗ. ʈ5). ȶɌɖ Ɏɔɐəɚ ɔɓ ɞɌɍɗɔɢɧ, 

ɐɗɫ ɞɔɛɔɣəɚɏɚ ɔ Ɍɞɔɛɔɣəɚɏɚ ɖɌɜɢɔəɚɔɐɚɎ əɑ 

ɡɌɜɌɖɞɑɜəɧ ɛɜɔɓəɌɖɔ ɔəɎɌɓɔɔ ɝɚɝɟɐɚɎ, ɛɚɩɞɚ-

ɘɟ ȶȾ-ɖɌɜɞɔəɌ ɣɌɥɑ Ɏɝɑɏɚ ɛɜɑɐɝɞɌɎɗɑəɌ ɔə-

ɞɔɘəɧɘ ɛɜɔɗɑɒɌəɔɑɘ ɔɗɔ ɢɔɜɖɟɗɫɜəɧɘ ɚɖɜɟ-

ɒɑəɔɑɘ ɝɚɝɟɐɌ ɍɑɓ ɝɟɒɑəɔɫ ɔɗɔ ɐɑɠɚɜɘɌɢɔɔ 

ɑɏɚ ɖɚəɞɟɜɚɎ. Ƚɗɑɐɟɑɞ ɚɞɘɑɞɔɞɨ, ɣɞɚ ɔ ɐɗɫ ȶȹɉȼ 

ɞɌɖɒɑ əɑ ɍɧɗɔ ɡɌɜɌɖɞɑɜəɧ ɛɜɔɓəɌɖɔ ɔəɎɌɓɔɔ 

ɛɜɔɗɑɒɌɥɔɡ ɝɚɝɟɐɚɎ Ɏ ɍɚɗɨɤɔəɝɞɎɑ əɌɍɗɪɐɑ-

əɔɕ. ȿ ȸȹɉȼ, əɌɚɍɚɜɚɞ, ɛɜɑɚɍɗɌɐɌɗɔ ɛɜɔɓəɌɖɔ 

ɔəɎɌɓɔɔ ɛɜɔɗɑɒɌɥɔɡ ɝɚɝɟɐɚɎ. 

ȰɌɗɑɑ ɚɢɑəɔɎɌɗɔɝɨ ɛɌɜɑəɡɔɘɌ ɗɑɏɖɚɏɚ Ɏɚ-

ɖɜɟɏ ɚɍɜɌɓɚɎɌəɔɫ ɔ ɔɓɘɑəɑəɔɫ Ɏ ɛɗɑɎɜɌɗɨəɚɕ 

ɛɚɗɚɝɞɔ əɌ ɝɞɚɜɚəɑ ɛɚɜɌɒɑəɔɫ (ɞɌɍɗ. ʈ6, 7). 

ȻɌɜɑəɡɔɘɌ Ɏɚɖɜɟɏ Ⱦȶ ɔ Ȭȶ Ɏ ɍɚɗɨɤɔəɝɞɎɑ 

əɌɍɗɪɐɑəɔɕ ɍɧɗɌ əɑ ɔɓɘɑəɑəɌ, ɚɐəɌɖɚ əɌɗɔɣɔɑ 

ɍɜɚəɡɚɩɖɞɌɓɚɎ  ɍɧɗɚ ɍɚɗɑɑ ɡɌɜɌɖɞɑɜəɚ ɐɗɫ Ȭȶ. Ȯ 

ɚɞɗɔɣɔɑ ɚɞ ȸȹɉȼ ɗɑɏɖɚɏɚ, ɛɜɔ ɖɚɞɚɜɚɘ Ɏɝɞɜɑ-

ɣɌɗɝɫ Ɏɑɝɨ ɝɛɑɖɞɜ ɔɓɘɑəɑəɔɕ Ɏ ɛɜɔɗɑɒɌɥɑɕ ɛɌ-

ɜɑəɡɔɘɑ, ɛɌɜɑəɡɔɘɌ Ɏɚɖɜɟɏ ȶȹɉȼ Ɏ ɍɚɗɨɤɔə-

ɝɞɎɑ əɌɍɗɪɐɑəɔɕ ɍɧɗɌ əɑ ɔɓɘɑəɑəɌ. ȼɑɌɖɞɔɎ-

əɧɑ ɔɓɘɑəɑəɔɫ ɝɚ ɝɞɚɜɚəɧ ɛɗɑɎɜɌɗɨəɚɕ ɛɚɗɚɝɞɔ 

ɍɧɗɔ ɡɌɜɌɖɞɑɜəɧ ɐɗɫ ɍɚɗɨɤɔəɝɞɎɌ ȸȹɉȼ ɗɑɏɖɚ-

ɏɚ. 

Ȼɜɔ ɌəɌɗɔɓɑ ɜɑɏɔɚəɌɜəɧɡ ɗɔɘɠɌɞɔɣɑɝɖɔɡ 

ɟɓɗɚɎ (ɛɜɔɖɚɜəɑɎɧɡ ɔ ɘɑɐɔɌɝɞɔəɌɗɨəɧɡ) ɔɡ 

ɜɌɓɘɑɜ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɞɔɛɔɣəɧɘ ɖɌɜɢɔəɚɔɐɚɘ 

ɝɚɝɞɌɎɗɫɗ ɚɞ 3 ɐɚ 13 ɘɘ (6,6Ñ2,9 ɘɘ), ɝ Ɍɞɔɛɔɣ-

əɧɘ ɖɌɜɢɔəɚɔɐɚɘ ɚɞ 3 ɐɚ 13 ɘɘ (7Ñ3,6), ȶȹɉȼ 

ɚɞ 13 ɐɚ 17 ɘɘ (14,5Ñ1,9 ɘɘ), ȸȹɉȼ ɚɞ 6 ɐɚ 29 

ɘɘ (16,0Ñ6,6 ɘɘ).  

ȹɌ ɝɗɑɐɟɪɥɑɘ ɩɞɌɛɑ ɌəɌɗɔɓɔɜɚɎɌɗɔɝɨ ɛɌ-

ɜɌɘɑɞɜɧ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ, ɝɜɑɐɔ ɖɚɞɚɜɧɡ 

ɚɢɑəɔɎɌɗɔɝɨ ɛɚɖɌɓɌɞɑɗɔ ɛɗɚɞəɚɝɞɔ ɚɍɜɌɓɚɎɌəɔɕ 

Ɏ ɠɌɓɧ ɍɚɗɪɝəɚɏɚ ɖɚəɞɜɌɝɞəɚɏɚ ɟɝɔɗɑəɔɫ (ɜɔɝ. 

1) ɔ ɛɚɖɌɓɌɞɑɗɔ çɛɑɜɠɟɓɔɔè ɔ ɚɞəɚɤɑəɔɫ ɛɗɚɞ-

əɚɝɞɔ çɚɍɜɌɓɚɎɌəɔɑ/ɌɚɜɞɌè (ɞɌɍɗ. ʈ8) [2, 3]. ȶɌɖ 

Ɏɔɐəɚ ɔɓ ɏɜɌɠɔɖɚɎ, ɛɌɜɌɘɑɞɜɧ ɖɚəɞɜɌɝɞɔɜɚɎɌ-

əɔɫ ɞɔɛɔɣəɚɏɚ ɔ Ɍɞɔɛɔɣəɚɏɚ ɖɌɜɢɔəɚɔɐɌ ɍɧɗɔ 

ɝɡɚɐəɧ. ȾɌɖɒɑ ɍɧɗɔ ɝɡɚɐəɧɘɔ ɘɑɒɐɟ ɝɚɍɚɕ ɛɌ-

ɜɌɘɑɞɜɧ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ ȶȹɉȼ ɔ ȸȹɉȼ. Ȼɜɔ 

ɛɚɛɌɜəɚɘ ɝɜɌɎəɑəɔɔ Ⱦȶ ɔ Ȭȶ, Ɍ ɞɌɖɒɑ ȶȹɉȼ ɔ 

ȸȹɉȼ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɚɕ ɜɌɓəɔɢɧ Ɏ ɛɌ-

ɜɌɘɑɞɜɌɡ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ əɑ ɍɧɗɚ ɚɍəɌɜɟɒɑ-

əɚ. 

ȹɌɖɚəɑɢ, əɌ ɚɖɚəɣɌɞɑɗɨəɚɘ ɩɞɌɛɑ ɌəɌɗɔɓɌ 

ɍɧɗɚ ɛɜɚɎɑɐɑəɚ ɝɚɛɚɝɞɌɎɗɑəɔɑ ɜɌɓɗɔɣəɧɡ ɛɜɔ-

ɓəɌɖɚɎ əɑɕɜɚɩəɐɚɖɜɔəəɧɡ ɚɍɜɌɓɚɎɌəɔɕ ɗɑɏɖɔɡ 

ɝ əɌɗɔɣɔɑɘ ȬȶȾȯ-ɩɖɞɚɛɔɣɑɝɖɚɏɚ ɝɔəɐɜɚɘɌ ɟ ɛɌ-

ɢɔɑəɞɚɎ. ȹɌɗɔɣɔɑ ɐɌəəɚɏɚ ɝɔəɐɜɚɘɌ ɍɧɗɚ Ɏɧ-

ɫɎɗɑəɚ ɟ 9  ɛɌɢɔɑəɞɚɎ ɝ ɞɔɛɔɣəɧɘ ɖɌɜɢɔəɚɔ-

ɐɚɘ (56,3%)  ɔ ɟ 2 ɛɌɢɔɑəɞɚɎ ɝ Ɍɞɔɛɔɣəɧɘ ɖɌɜ-

ɢɔəɚɔɐɚɘ (28,6%). 

ȹɌ ɚɝəɚɎɌəɔɔ ɖɚɜɜɑɗɫɢɔɚəəɚɏɚ ɌəɌɗɔɓɌ 

ɍɧɗɌ ɎɧɫɎɗɑəɌ ɝɜɑɐəɫɫ ɝɔɗɌ ɝɎɫɓɔ ɝɔəɐɜɚɘɌ ɝ 

ɞɌɖɔɘɔ ȶȾ-ɛɜɔɓəɌɖɌɘɔ, ɖɌɖ ɛɑɜɠɟɓɔɫ (0,567, 

p=0,007), ɚɞəɚɤɑəɔɑ ɛɗɚɞəɚɝɞɔ çɚɍɜɌɓɚɎɌ-

əɔɑ/ɌɚɜɞɌè (0,504, p=0,02), Ɍ ɞɌɖɒɑ ɜɌɓɘɑɜ ɚɍ-

ɜɌɓɚɎɌəɔɫ (0,540, p=0,008). ȭɧɗɚ ɚɛɜɑɐɑɗɑəɚ 

ɚɣɑəɨ  ɡɚɜɚɤɑɑ  ɖɌɣɑɝɞɎɚ  ɘɚɐɑɗɔ ɐɗɫ ɛɑɜɠɟɓɔɔ  
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ȾɌɍɗɔɢɌ ʈ1.    ȷɚɖɌɗɔɓɌɢɔɫ əɑɕɜɚɩəɐɚɖɜɔəəɧɡ ɚɛɟɡɚɗɑɕ ɗɑɏɖɔɡ. 

ʃʦʢʘʣʠʟʘʮʠʷ ʊʂ ɸʂ ʂʅʕʈ ʄʅʕʈ 

ʎʝʥʪʨʘʣʴʥʘʷ 4 

25% 

3 

42,9% 

2 

50,0% 

12 

85,7% 

ʇʝʨʠʬʝʨʠʯʝʩʢʘʷ 12 

75% 

4 

57,1% 

2 

50,0% 

2 

14,3% 

p >0,05    
 

   
 

ȾɌɍɗɔɢɌ ʈ2.    ȽɑɏɘɑəɞɌɜəɌɫ ɗɚɖɌɗɔɓɌɢɔɫ əɑɕɜɚɩəɐɚɖɜɔəəɧɡ ɚɛɟɡɚɗɑɕ. 

ʅʝʡʨʦʵʥʜʦʢʨʠʥʥʘʷ ʦʧʫʭʦʣʴ 
ʉʝʛʤʝʥʪ  

1 1 2 3 5 6 7 8 10  

ʊʂ - 3 - 1 4 2 - 3 3 p>0,05 

ɸʂ - - 1 - 3 1 1 1 - p>0,05 

ʂʅʕʈ 2 2 1 - - - - 1 - p=0,05 

ʄʅʕʈ 1 3 - 1 1 9 - - - p=0,05 

ʀʪʦʛʦ 3 8 2 2 8 12 1 5 3  
 

   
 

ȾɌɍɗɔɢɌ ʈ3.    ȶɌɣɑɝɞɎɑəəɧɑ ȶȾ-ɛɜɔɓəɌɖɔ əɑɕɜɚɩəɐɚɖɜɔəəɧɡ ɚɛɟɡɚɗɑɕ ɗɑɏɖɔɡ. 

ʂʘʯʝʩʪʚʝʥʥʳʝ ʧʨʠʟʥʘʢʠ ʥʝʡʨʦʵʥʜʦ-

ʢʨʠʥʥʳʭ ʦʧʫʭʦʣʝʡ 
ʊʂ ɸʂ ʂʅʕʈ ʄʅʕʈ 

ʌʦʨʤʘ 

ʆʢʨʫʛʣʘʷ 
6 

37,5% 

3 

42,9% 

1 

25,0% 

3 

21,4% 

ʆʚʘʣʴʥʘʷ 
7 

43,8% 

2 

28,6% 

1 

25,0% 
 

ʅʝʧʨʘʚʠʣʴʥʘʷ 
3 

18,8% 

2 

28,6% 

2 

50,0% 

11 

78,6% 

P p>0,05 

ʂʦʥʪʫʨ 

ʈʦʚʥʳʡ 
10 

62,5% 

4 

57,1% 
 

2 

14,3% 

ɹʫʛʨʠʩʪʳʡ 
6 

37,5% 

2 

28,6% 

4 

100,0% 

3 

21,4% 

ʉʧʠʢʫʣʦ-ʦʙʨʘʟʥʳʡ    
5 

35,7% 

ʥʝʯʝʪʢʠʡ ʥʝʨʦʚʥʳʡ  
1 

14,3% 
 

4 

28,6% 

P p>0,05 

ʅʘʣʠʯʠʝ ʢʘʣʴʮʠʥʘʪʦʚ 
1 

6,3% 
- 

2 

50,0% 

6 

42,9% 

P p>0,05 

ʎʝʥʪʨʘʣʴʥʦ ʨʘʩʧʦʣʦʞʝʥʥʳʝ 

 ʢʘʣʴʮʠʥʘʪ r

1 


,3% 
- - 

3 

21,4% 

ʇʦ ʧʝʨʠʬʝʨʠʠ ʨʘʩʧʦʣʦʞʝʥʥʳʝ 

ʢʘʣɹʮʠʥʘʪʳ 
- - 

2 

50% 

2 

14,3% 

ʄʝʣʢʠʝ ʢʘʣʴʮʠʥʘʪʳ - - 
2 

50,0% 

4 

28,6% 

 P p>0,05 

ʅʘʣʠʯʠʝ ʟʦʥ ʥʝʢʨʦʟʘ 
0 

0% 

2 

28,6% 

3 

75,0% 

11 

78,6% 

P p<0,05 p<0,05 p>0,05 p>0,05 
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ȾɌɍɗɔɢɌ ʈ4.    ȮɓɌɔɘɚɚɞəɚɤɑəɔɑ əɑɕɜɚɩəɐɚɖɜɔəəɧɡ ɚɛɟɡɚɗɑɕ ɗɑɏɖɚɏɚ ɔ ɛɜɚɝɎɑɞɌ 

ɛɜɔɗɑɒɌɥɑɏɚ ɍɜɚəɡɌ. 

ɺʟʘʠʤʦʩʚʷʟʴ ʦʧʫʭʦʣʠ ʩ ʧʨʦʩʚʝʪʦʤ 

ʙʨʦʥʭʘ 

ʅʝʡʨʦʵʥʜʦʢʨʠʥʥʘʷ ʦʧʫʭʦʣʴ 

ʊʂ ɸʂ ʂʅʕʈ ʄʅʕʈ 

ɺ ʧʨʦʩʚʝʪʝ ʙʨʦʥʭʘ 
2 

12,5% 
- - - 

ʇʨʠʣʝʞʠʪ ʢ ʙʨʦʥʭʫ 

 

4 

25% 

1 

14,3% 
- 

- 

 

ʆʙʨʳʚ ʧʦʜʭʦʜʷʱʝʛʦ ʢ  

ʦʙʨʘʟʦʚʘʥʠʶ ʙʨʦʥʭʘ 

 

4 

25 % 

3 

42,9% 
- 

4 

28,6% 

ʉʪʝʥʦʟ ʙʨʦʥʭʘ, ʦʢʨʫʞʝʥʥʦʛʦ  

ʦʧʫʭʦʣʴʶ 

 

5 

31,3% 

2 

28,6% 
- 

4 

28,6% 

ɺ ʧʨʦʩʚʝʪʝ ʙʨʦʥʭʘ ʠ  

ʧʝʨʠʙʨʦʥʭʠʘʣʴʥʦ 
- 

1 

14,3% 

2 

50,0% 

3 

21,4% 

ɹʨʦʥʭ ʥʝ ʚʠʟʫʘʣʠʟʠʨʫʝʪʩʷ 

 

1 

(6,3%) 
- 

2 

50,0% 
- 

ʉʪʝʥʦʟ ʠ ʦʙʨʳʚ ʙʨʦʥʭʘ - - - 
3 

21,4% 

P >0,05 

 ʀʪʦʛʦ 16 7 4 14 
 

   
 

ȾɌɍɗɔɢɌ ʈ5.    ȮɓɌɔɘɚɚɞəɚɤɑəɔɑ əɑɕɜɚɩəɐɚɖɜɔəəɚɕ ɚɛɟɡɚɗɔ ɗɑɏɖɚɏɚ ɔ ɛɜɔɗɑɒɌɥɑ-

ɏɚ ɝɚɝɟɐɌ. 

ʉʚʷʟʴ ʦʧʫʭʦʣʠ ʩ ʩʦʩʫʜʦʤ 
ʅʝʡʨʦʵʥʜʦʢʨʠʥʥʳʝ ʦʧʫʭʦʣʠ ʣʝʛʢʠʭ 

ʊʂ ɸʂ ʂʅʕʈ ʄʅʕʈ 

ʂ ʦʧʫʭʦʣʠ ʧʦʜʭʦʜʠʪ 

 ʧʠʪʘʶɦ ʠʡ ʩʦʩʫʜ 

 

2 

14,3% 

2 

28,6% 

2 

50,0% 

1 

7,1% 

ʆʧʫʭʦʣʴ ʠʥʪʠʤʥʦ ʧʨʠʣʝʞʠʪ ʢ 

ʩʦʩʫʜʫ 

 

11 

78,6 % 

5 

71,4% 

1 

25,0% 

2 

14,3% 

ʀʥʚʘʟʠʷ ʩʦʩʫʜʘ 

 

- - 1 

25,0% 

10 

71,4% 

ʆʧʫʭʦʣʴ ʦʢʨʫʞʘʝʪ ʩʦʩʫʜ ʙʝʟ 

ʧʨʠʟʥʘʢʦʚ ʠʥʚʘʟʠʠ 

1 

7,1% 

- - 1 

7,1% 

ʀʪʦʛʦ 14 

100,0% 

7 

100,0% 

4 

100,0% 

14 

100,0% 
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ȾɌɍɗɔɢɌ ʈ6.    ȴɓɘɑəɑəɔɫ Ɏ ɚɖɜɟɒɌɪɥɑɕ ɛɌɜɑəɡɔɘɑ ɗɑɏɖɚɏɚ ɛɜɔ əɑɕɜɚɩəɐɚɖɜɔə-

əɧɡ ɚɛɟɡɚɗɫɡ ɗɑɏɖɚɏɚ. 

ʀʟʤʝʥʝʥʠʷ ʚ ʦʢʨʫʞʘʶʱʝʡ 

ʧʘʨʝʥʭʠʤʝ ʣʝʛʢʦʛʦ ʊʂ ɸʂ ʂʅʕʈ ʄʅʕʈ 

ʇʘʨʝʥʭʠʤʘ ʥʝ ʠʟʤʝʥʝʥʘ 
13 

81,3 % 

5 

71,4%  

 

3 

75,0% 

2 

14,3% 

ʉʝʛʤʝʥʪʘʨʥʳʡ ʠʣʠ  

cʫʙʩʝʛʤʝʥʪʘʨʥʳʡ 

ʘʪʝʣʝʢʪʘʟ ʜʠʩʪʘʣʴʥʝʝ  

ʦʙʨʘʟʦʚʘʥʠʷ 

1 

6,3
 

2 

28,6% 

-* 

 

7 

50,0% 

ɹʨʦʥʭʦʵʢʪʘʟʳ ʜʠʩʪʘʣʥɹʝʝ 

ʦʙʨʘʟʦʚʘʥʠʷ 

- 

 

1 

14,3%* 

 

-* 

 

2 

14,3% 

ʋʧʣʦʪʥʝʥʠʝ ʧʘʨʝʥʭʠʤʳ 

ʧʦ ʪʠʧʫ çʤʘʪʦʚʦʛʦ  

ʩʪʝʢʣʘè 

1 

6,3% 

1 

14,3%  

1 

25,0% 

5 

35,7% 

ʋʪʦʣʱʝʥʠʝ  

ʤʝʞʜʦʣʴʢʦʚʳʭ ʠ  

ʚʥʫʪʨʠʜʦʣʴʢʦʚʳʭ  

ʧʝʨʝʛʦʨʦʜʦʢ 

- 
1 

14,3%  

 

1 

7,1% 

ʂʘʥʮʝʨʦʤʘʪʦʟʥʳʡ  

ʣʠʤʬʘʥʛʠʪ 
- - - 

3 

21,4% 

ʃʠʥʝʡʥʳʝ ʫʯʘʩʪʢʠ  

ʬʠʙʨʦʟʘ 

2 

12,5% 
- - - 

ɸʪʝʣʝʢʪʘʟʠʨʦʚʘʥʘ ʚʩʷ 

ʦʢʨʫʞʘʶʱʘʷ ʧʘʨʝʥʭʠʤʘ 
- 

- 

 
- 

3 

21,4% 

p>0,05 
 

   
 

ȾɌɍɗɔɢɌ ʈ7.    ȴɓɘɑəɑəɔɫ Ɏ ɛɗɑɎɜɌɗɨəɚɕ ɛɚɗɚɝɞɔ ɛɜɔ ɜɌɓɗɔɣəɧɡ əɑɕɜɚɩəɐɚɖɜɔəəɧɡ 

ɚɛɟɡɚɗɫɡ ɗɑɏɖɔɡ. 

ʀʟʤʝʥʝʥʠʷ ʚ  

ʧʣʝʚʨʘʣʴʥʦʡ ʧʦʣʦʩʪʠ 

ʊʂ ɸʂ ʂʅʕʈ ʄʅʕʈ 

ʋʪʦʣʱʝʥʠʝ  

ʦʢʨʫʞʘʶɦ ʝʡ ʧʣʝʚʨʳ 

2  

12,5% 

2 

28,6% 

2 

50% 

8 

57,1% 

ɺʳʧʦʪ 
1 

6,3% 

- - 
5 

35,7% 
 

   

p>0,05 
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ȾɌɍɗɔɢɌ ʈ8.    ȻɚɖɌɓɌɞɑɗɔ ɎɌɝɖɟɗɫɜɔɓɌɢɔɔ ɜɌɓɗɔɣəɧɡ əɑɕɜɚɩəɐɚɖɜɔəəɧɡ ɚɍɜɌɓɚɎɌ-

əɔɕ ɗɑɏɖɔɡ. 

                   ʇʘʨʘʤʝʪʨʳ 

 ʆʧʫʭʦʣʴ 

çʇʝʨʬʫʟʠʷè (ʤʣ/ʤʠʥ/ʤʣ) ʆʪʥʦʰʝʥʠʝ ʧʣʦʪʥʦʩʪʠ çʆʙʨʘʟʦʚʘʥʠʝ 

/ɸʦʨʪʘè (%) 

ʊʠʧʠʯʥʳʡ ʢʘʨʮʠʥʦʠʜ ʆʪ 0,18 ʜʦ 2,72 (1,2Ñ0,84) ʆʪ 7,78 ʜʦ 45,35 (24,80Ñ12,8) 

ɸʪʠʧʠʯʥʳʡ ʢʘʨʮʠʥʦʠʜ ʆʪ 0,69 ʜʦ3,21 (1,56Ñ1,17) ʆʪ 16,4 ʜʦ 53,5 (35,7Ñ16,7) 

ʂʨʫʧʥʦʢʣʝʪʦʯʥʳʡ ʨʘʢ ʣʝʛʢʦʛ
 ʆʪ 0,26 ʜʦ 0,81 (0,58Ñ0,24) ʆʪ 4,6 ʜʦ 13,5 (8,7Ñ3,7) 

ʄʝʣʢʦʢʣʝʪʦʯʥʳʡ ʨʘʢ ʣʝʛʢʦʛʦ ʆʪ 0,08 ʜʦ 2,14 (0,55Ñ0,51) ʆʪ 1,4 ʜʦ 35,7 (10,3Ñ8,0) 
 

   
 

 

ȼɔɝ. 1.   ȯɜɌɠɔɖ. 

ȶɜɔɎɧɑ əɌɖɚɛɗɑəɔɫ ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ əɑɕɜɚɩəɐɚɖɜɔəəɧɘɔ ɚɛɟɡɚɗɫɘɔ Ɏ ɠɌɓɧ ɍɚɗɪɝəɚɏɚ ɖɚəɞɜɌɝɞəɚ-

ɏɚ ɟɝɔɗɑəɔɫ. 

Fig. 1.   Graph.  

Time -density curves of neuroendocrine tumors in phases of bolus contrast enhancement.  

 

 

ȼɔɝ. 2.   ɀɚɞɚɏɜɌɠɔɫ. 

ȻɌɢɔɑəɞɖɌ Ʉ., ɎɚɓɜɌɝɞ 31 ɏɚɐ, ɐɚ ɚɛɑɜɌɞɔɎəɚɏɚ 

ɎɘɑɤɌɞɑɗɨɝɞɎɌ. Ȯəɑɤəɔɕ Ɏɔɐ ɛɌɢɔɑəɞɖɔ ɝ ȬȶȾȯ-

ɛɜɚɐɟɢɔɜɟɪɥɑɕ ɚɛɟɡɚɗɨɪ. çȷɟəɚɚɍɜɌɓəɚɑ ɗɔɢɚè, 

ɐɔɝɛɗɌɝɞɔɣɑɝɖɚɑ ɜɌɝɛɜɑɐɑɗɑəɔɑ ɛɚɐɖɚɒəɚɕ ɒɔɜɚ-

Ɏɚɕ ɖɗɑɞɣɌɞɖɔ ɛɚ ɖɟɤɔəɏɚɔɐəɚɘɟ ɞɔɛɟ. 

Fig. 2.  Foto. 

Patient Sh. 31 years old, before surgery. Appearance of 

the patient with ACTH -producing tumor.  òMoon-
shaped faceó, dysplastic cushingoid fat deposition. 
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ɚɍɜɌɓɚɎɌəɔɫ (AUC 0,827, p=0,011). ȳəɌɣɑəɔɑ 

ɛɚɖɌɓɌɞɑɗɫ ɛɑɜɠɟɓɔɔ 0,86 ɘɗ/ɘɔə/ɘɗ ɍɧɗɚ 

ɖɜɔɞɔɣɑɝɖɔɘ (ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ 72,7%, ɝɛɑɢɔ-

ɠɔɣəɚɝɞɨ 80% ɚɍɥɌɫ ɞɚɣəɚɝɞɨ 76,2%). ȭɧɗɚ 

ɚɛɜɑɐɑɗɑəɚ ɚɣɑəɨ ɡɚɜɚɤɑɑ ɖɌɣɑɝɞɎɚ ɘɚɐɑɗɔ ɐɗɫ 

ɜɌɓɘɑɜɌ ɚɍɜɌɓɚɎɌəɔɫ (AUC 0,811, p=0,012). 

ȳəɌɣɑəɔɑ ɜɌɓɘɑɜɌ ɚɛɟɡɚɗɔ 12,5 ɘɘ ɍɧɗɚ ɖɜɔɞɔ-

ɣɑɝɖɔɘ (ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ 100%, ɝɛɑɢɔɠɔɣ-

əɚɝɞɨ 54,5% ɚɍɥɌɫ ɞɚɣəɚɝɞɨ  47,8%). ȭɧɗɚ 

ɚɛɜɑɐɑɗɑəɚ ɡɚɜɚɤɑɑ ɖɌɣɑɝɞɎɚ ɘɚɐɑɗɔ ɐɗɫ ɛɌɜɌ-

ɘɑɞɜɌ ɚɞəɚɤɑəɔɫ ɛɗɚɞəɚɝɞɔ çɚɍɜɌɓɚɎɌəɔɑ 

/ɌɚɜɞɌè ɚɍɜɌɓɚɎɌəɔɫ (AUC 0,791, p=0,024). ȳəɌ-

ɣɑəɔɑ ɛɚɖɌɓɌɞɑɗɫ 36,8 % ɍɧɗɚ ɖɜɔɞɔɣɑɝɖɔɘ 

(ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ 66,6%, ɝɛɑɢɔɠɔɣəɚɝɞɨ 100%, 

ɚɍɥɌɫ ɞɚɣəɚɝɞɨ 76,2%). 

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɛɜɔ əɑɍɚɗɨɤɚɘ ɜɌɓɘɑɜɑ 

(ɘɑəɨɤɑ 12,5 ɘɘ) ɔ əɔɓɖɔɡ ɛɌɜɌɘɑɞɜɌɡ ɎɌɝɖɟ-

ɗɫɜɔɓɌɢɔɔ (çɛɑɜɠɟɓɔɔè ɘɑəɑɑ 0,86 ɘɗ/ɘɔə/ɘɗ ɔ 

ɚɞəɚɤɑəɔɔ ɛɗɚɞəɚɝɞɔ çɚɍɜɌɓɚɎɌəɔɑ /ɌɚɜɞɌè 

ɘɑəɨɤɑ 36,8%) ɘɚɒəɚ ɛɜɑɐɛɚɗɚɒɔɞɨ ɏɚɜɘɚ-

əɌɗɨəɟɪ ɌɖɞɔɎəɚɝɞɨ ɖɌɜɢɔəɚɔɐəɚɕ ɚɛɟɡɚɗɔ. 

Ȼɚɝɗɑ ɛɜɚɎɑɐɑəəɚɏɚ ɗɑɣɑəɔɫ ɛɌɢɔɑəɞɚɎ ɝ 

ɞɔɛɔɣəɧɘ ɖɌɜɢɔəɚɔɐɚɘ ɔ Ɍɞɔɛɔɣəɧɘ ɖɌɜɢɔ-

əɚɔɐɚɘ ɟ ɍɚɗɨəɧɡ ɔɓɘɑəɔɗɌɝɨ Ɏəɑɤəɚɝɞɨ, ɔɝ-

ɣɑɓɗɔ ɝɞɜɔɔ, ɚɞɘɑɣɌɑɞɝɫ ɞɑəɐɑəɢɔɫ ɖ əɚɜɘɌɗɔ-

ɓɌɢɔɔ ɘɌɝɝɧ ɞɑɗɌ (ɝəɔɒɑəɔɑ ɘɌɝɝɧ əɌ 7-18 ɖɏ 

ɓɌ 8-24 ɘɑɝ.). ȻɌɢɔɑəɞɧ Ɏɑɜəɟɗɔɝɨ ɖ ɛɚɎɝɑɐəɑɎ-

əɚɕ ɒɔɓəɔ, ɝɚɢɔɌɗɨəɚ ɌɐɌɛɞɔɜɚɎɌəɧ (ɛɜɔɘɑɜ 

ɛɜɑɐɝɞɌɎɗɑə əɌ ɜɔɝ. 2-5). 

Ⱥɍɝɟɒɐɑəɔɑ. 

ȹɑɕɜɚɩəɐɚɖɜɔəəɧɑ ɚɛɟɡɚɗɔ ɛɜɑɐɝɞɌɎɗɫɪɞ 

ɝɚɍɚɕ ɜɌɓəɚɚɍɜɌɓəɟɪ ɏɜɟɛɛɟ Ɏɧɝɚɖɚ ɔɗɔ ɟɘɑ-

ɜɑəəɚ ɐɔɠɠɑɜɑəɢɔɜɚɎɌəəɧɡ ɓɗɚɖɌɣɑɝɞɎɑəəɧɡ 

ɚɛɟɡɚɗɑɕ, ɖɚɞɚɜɧɑ ɎɚɓəɔɖɌɪɞ ɔɓ əɑɕɜɚɩəɐɚ-

ɖɜɔəəɧɡ ɖɗɑɞɚɖ, ɜɌɝɛɚɗɚɒɑəəɧɡ Ɏ ɚɜɏɌəɔɓɘɑ 

ɣɑɗɚɎɑɖɌ, ɔ ɡɌɜɌɖɞɑɜɔɓɟɪɞɝɫ ɏɚɜɘɚəɌɗɨəɚɕ Ɍɖ-

ɞɔɎəɚɝɞɨɪ. ȻɑɜɎɔɣəɌɫ ɗɚɖɌɗɔɓɌɢɔɫ ɐɌəəɧɡ 

ɚɛɟɡɚɗɑɕ ɘɚɒɑɞ ɍɧɞɨ Ɏɚ ɘəɚɏɔɡ ɚɜɏɌəɌɡ, ɚɐəɌ-

ɖɚ əɌɔɍɚɗɑɑ ɣɌɝɞɚ ɛɚɜɌɒɌɪɞɝɫ ɗɑɏɖɔɑ ɔ ɜɌɓ-

ɗɔɣəɧɑ ɚɜɏɌəɧ ɒɑɗɟɐɚɣəɚ-ɖɔɤɑɣəɚɏɚ ɞɜɌɖɞɌ.  

ȭɜɚəɡɚɗɑɏɚɣəɌɫ ɗɚɖɌɗɔɓɌɢɔɫ ɖɌɜɢɔəɚɔɐ-

əɧɡ ɚɛɟɡɚɗɑɕ ɚɞɘɑɣɌɑɞɝɫ Ɏ 30-57% Ɏɝɑɡ əɌɍɗɪ-

ɐɑəɔɕ ɝɖɜɧɞɚɏɚ ȬȶȾȯ-ɩɖɞɚɛɔɣɑɝɖɚɏɚ ɝɔəɐɜɚɘɌ, 

ɛɜɔ ɩɞɚɘ ɍɜɚəɡɚɗɑɏɚɣəɧɑ ɖɌɜɢɔəɚɔɐəɧɑ ɚɛɟɡɚ-

ɗɔ ɝɚɝɞɌɎɗɫɪɞ Ɏɝɑɏɚ 1-5% ɎɧɫɎɗɑəəɧɡ əɚɎɚɚɍ-

ɜɌɓɚɎɌəɔɕ ɗɑɏɖɚɏɚ [5 -7]. Ⱥəɔ ɛɜɚɔɝɡɚɐɫɞ ɔɓ 

əɑɕɜɚɩəɐɚɖɜɔəəɧɡ ɖɗɑɞɚɖ Ɏ ɗɑɏɖɔɡ, ɖɚɞɚɜɧɑ 

ɎɝɞɜɑɣɌɪɞɝɫ ɖɌɖ ɚɞɐɑɗɨəɧɑ ɖɗɑɞɖɔ ɔɗɔ əɑɍɚɗɨ-

ɤɔɑ ɏɜɟɛɛɧ əɑɕɜɚɩəɐɚɖɜɔəəɧɡ ɖɗɑɞɚɖ (əɑɕɜɚ-

ɩɛɔɞɑɗɔɌɗɨəɧɑ ɞɑɗɌ) [8]. Ⱦɔɘɟɝ ɔ ɛɚɐɒɑɗɟɐɚɣəɌɫ 

ɒɑɗɑɓɌ ɫɎɗɫɪɞɝɫ ɝɗɑɐɟɪɥɔɘɔ əɌɔɍɚɗɑɑ ɡɌɜɌɖ-

ɞɑɜəɧɘɔ ɚɜɏɌəɌɘɔ, Ɏ ɖɚɞɚɜɧɡ ɎɧɫɎɗɫɪɞɝɫ ȹɉȺ 

[7].  

Ȯ ɝɚɚɞɎɑɞɝɞɎɔɔ ɝ ɖɗɌɝɝɔɠɔɖɌɢɔɑɕ Ȯɝɑ-

ɘɔɜəɚɕ ɚɜɏɌəɔɓɌɢɔɔ ɓɐɜɌɎɚɚɡɜɌəɑəɔɫ (WHO) ɔ 

ɛɚɝɗɑɐəɔɘɔ ɜɑɖɚɘɑəɐɌɢɔɫɘɔ ȱɎɜɚɛɑɕɝɖɚɏɚ 

ɚɍɥɑɝɞɎɌ ɛɚ əɑɕɜɚɩəɐɚɖɜɔəəɧɘ ɚɛɟɡɚɗɫɘ 

(ENETS) Ɏɧɐɑɗɫɪɞ 4 ɛɚɐɞɔɛɌ ɚɛɟɡɚɗɑɕ əɌ ɚɝəɚ-

ɎɌəɔɔ ɝɞɑɛɑəɔ ɐɔɠɠɑɜɑəɢɔɜɚɎɖɔ ɔ ɓɗɚɖɌɣɑ-

ɝɞɎɑəəɚɝɞɔ [9, 10]: 

 

ȼɔɝ. 3 a (Fig. 3 a) 

 

ȼɔɝ. 3 ɍ (Fig. 3 b) 

 

ȼɔɝ. 3 Ɏ (Fig. 3 ɝ) 

 

ȼɔɝ. 3 ɏ (Fig. 3 d) 

ȼɔɝ. 3.    ȶȾ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɛɚɗɚɝɞɔ.  ȻɌɢɔɑəɞɖɌ Ʉ., ɎɚɓɜɌɝɞ 31 ɏɚɐ. 

Ɍ ð ȬɖɝɔɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ, ɗɑɏɚɣəɚɑ ɚɖəɚ, əɌɞɔɎəɌɫ ɠɌɓɌ. Ƀɑɞɖɚ ɛɜɚɝɗɑɒɔɎɌɑɞɝɫ ɝɟɍɝɑɏɘɑəɞɌɜəɧɕ ɍɜɚəɡ ɝ ɚɍ-

ɝɞɜɟɖɢɔɑɕ ɑɏɚ əɌ ɟɜɚɎəɑ ɚɍɜɌɓɚɎɌəɔɫ (ɝɞɜɑɗɖɌ).  

ɍ - ȬɖɝɔɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ, ɘɫɏɖɚɞɖɌəəɚɑ ɚɖəɚ, ɌɜɞɑɜɔɌɗɨəɌɫ ɠɌɓɌ ȶȿ.  

Ɏ  - ȬɖɝɔɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ, ɘɫɏɖɚɞɖɌəəɚɑ ɚɖəɚ, ɎɑəɚɓəɌɫ ɠɌɓɌ ȶȿ.  

ɏ - ȬɖɝɔɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ, ɘɫɏɖɚɞɖɌəəɚɑ ɚɖəɚ, ɚɞɝɜɚɣɑəəɌɫ ɠɌɓɌ ȶȿ. ȿɘɑɜɑəəɚɑ əɌɖɚɛɗɑəɔɑ ɖɚəɞɜɌɝɞəɚɏɚ 

ɛɜɑɛɌɜɌɞɌ ɚɛɟɡɚɗɨɪ Ɏ ɌɜɞɑɜɔɌɗɨəɟɪ ɔ Ɏɑəɚɓəɟɪ ɠɌɓɧ ɖɚəɞɜɌɝɞəɚɏɚ ɟɝɔɗɑəɔɫ ɝ ɛɚɝɗɑɐɟɪɥɔɘ ɎɧɘɧɎɌəɔɑɘ 

ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ ɖ ɚɞɝɜɚɣɑəəɚɕ ɠɌɓɑ.  

Fig. 3.   MSCT, chest, axial views. Patient Sh., 31 years old.  

a - Axial image in the pulmonary window in the native phase. Subsegmental bronchus is clearly visible with i ts o b-

struction at the level of the lesion (arrow).  

b - Axial image in a soft -tissue window, arterial phases,  

c - Axial image in a soft -tissue window, venous phases,  

d - Axial image in a soft -tissue window, delayed phases of dynamic contrast enhancement.  Moderate contrast e n-

hancement of the tumor in the arterial and venous phases with subsequent washout of the contrast in the d elayed 

phase.  
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- ȮɧɝɚɖɚɐɔɠɠɑɜɑəɢɔɜɚɎɌəəɧɑ, əɔɓɖɚɕ 

ɝɞɑɛɑəɔ ɓɗɚɖɌɣɑɝɞɎɑəəɚɝɞɔ ɞɔɛɔɣəɧɑ ɖɌɜɢɔəɚ-

ɔɐɧ (G1) (Ⱦȶ; 2% ɛɑɜɎɔɣəɧɡ ɚɛɟɡɚɗɑɕ ɗɑɏɖɔɡ),  

- ȮɧɝɚɖɚɐɔɠɠɑɜɑəɢɔɜɚɎɌəəɧɑ, ɛɜɚɘɑɒɟ-

ɞɚɣəɚɕ ɝɞɑɛɑəɔ ɓɗɚɖɌɣɑɝɞɎɑəəɚɝɞɔ Ɍɞɔɛɔɣəɧɑ 

ɖɌɜɢɔəɚɔɐɧ (G2) (Ȭȶ; <1%),  

- ȽɗɌɍɚ ɐɔɠɠɑɜɑəɢɔɜɚɎɌəəɧɑ, Ɏɧɝɚɖɚɕ 

ɝɞɑɛɑəɔ ɓɗɚɖɌɣɑɝɞɎɑəəɚɝɞɔ (G3) ɖɜɟɛəɚɖɗɑɞɚɣ-

əɧɑ əɑɕɜɚɩəɐɚɖɜɔəəɧɑ ɖɌɜɢɔəɚɘɧ (3%) ɔ ɝɗɌ-

ɍɚ ɐɔɠɠɑɜɑəɢɔɜɚɎɌəəɧɑ, Ɏɧɝɚɖɚɕ ɝɞɑɛɑəɔ 

ɓɗɚɖɌɣɑɝɞɎɑəəɚɝɞɔ ɘɑɗɖɚɖɗɑɞɚɣəɧɑ ɖɌɜɢɔəɚɘɧ 

(20%). ȰɌəəɧɑ ɖɌɜɢɔəɚɘɧ ɘɚɏɟɞ ɍɧɞɨ, Ɏ ɝɎɚɪ 

ɚɣɑɜɑɐɨ, ɛɜɚɝɞɧɘɔ ɔ ɖɚɘɍɔəɔɜɚɎɌəəɧɘɔ.  

Ⱦɑɜɘɔəɧ çɞɔɛɔɣəɧɕ ɖɌɜɢɔəɚɔɐè ɔ çɌɞɔ-

ɛɔɣəɧɕ ɖɌɜɢɔəɚɔɐè ɟɛɚɞɜɑɍɗɫɪɞɝɫ ɐɗɫ ɚɍɚɓəɌ-

ɣɑəɔɫ ɎɧɝɚɖɚɐɔɠɠɑɜɑəɢɔɜɚɎɌəəɧɡ ȹɉȺ ɗɑɏɖɚ-

ɏɚ, Ɍ ɞɑɜɘɔə çəɑɕɜɚɩəɐɚɖɜɔəəɧɑ ɚɛɟɡɚɗɔè ɔɝ-

ɛɚɗɨɓɟɪɞ ɐɗɫ ɚɍɚɓəɌɣɑəɔɫ Ɏɝɑɕ ɏɜɟɛɛɧ əɑɕɜɚ-

ɩəɐɚɖɜɔəəɧɡ əɚɎɚɚɍɜɌɓɚɎɌəɔɕ ɐɌəəɚɕ ɗɚɖɌɗɔ-

ɓɌɢɔɔ, ɎɖɗɪɣɌɫ əɔɓɖɚɐɔɠɠɑɜɑəɢɔɜɚɎɌəəɧɑ 

ɎɌɜɔɌəɞɧ (ȶȹɉȼ ɔ ȸȹɉȼ). 

Ȱɜɟɏɔɑ ɚɛɟɡɚɗɔ, ɖɚɞɚɜɧɑ ɘɚɏɟɞ ɚɍɗɌɐɌɞɨ 

əɑɕɜɚɩəɐɚɖɜɔəəɧɘɔ ɝɎɚɕɝɞɎɌɘɔ: 

 ȷɑɏɚɣəɌɫ ɍɗɌɝɞɚɘɌ 

 ȻɜɔɘɔɞɔɎəɧɑ əɑɕɜɚɩɖɞɚɐɑɜɘɌɗɨəɧɑ 

ɚɛɟɡɚɗɔ 

 ȰɑɝɘɚɛɗɌɝɞɔɣɑɝɖɌɫ ɘɑɗɖɚɖɜɟɏɗɚɖɗɑɞɚɣ-

əɌɫ ɚɛɟɡɚɗɨ 

 ȼɌɖ ɝ ɜɌɍɐɚɔɐəɧɘ ɠɑəɚɞɔɛɚɘ 

 ȻɌɜɌɏɌəɏɗɔɚɘɌ 

ȶɜɚɘɑ ɚɛɟɡɚɗɑɕ ɖ əɑɕɜɚɩəɐɚɖɜɔəəɧɘ ɚɍ-

ɜɌɓɚɎɌəɔɫɘ ɗɑɏɖɔɡ ɚɞəɚɝɫɞɝɫ ɞɌɖɒɑ [11, 12]: 

 ȯɔɛɑɜɛɗɌɓɔɫ əɑɕɜɚɩəɐɚɖɜɔəəɧɡ ɖɗɑɞɚɖ 

 ȯɔɛɑɜɛɗɌɓɔɫ əɑɕɜɚɩəɐɚɖɜɔəəɧɡ ɖɗɑɞɚɖ 

 

ȼɔɝ. 4 (Fig. 4) 

ȼɔɝ. 4.    ɀɚɞɚɏɜɌɠɔɫ. 

ȸɌɖɜɚɛɜɑɛɌɜɌɞ ɛɚɝɗɑ ɛɜɚɎɑɐɑəəɚɏɚ ɚɛɑɜɌɞɔɎəɚɏɚ 

ɎɘɑɤɌɞɑɗɨɝɞɎɌ (ɎɔɐɑɚɌɝɝɔɝɞɔɜɚɎɌəəɌɫ ɝɜɑɐəɫɫ ɗɚɍ-

ɩɖɞɚɘɔɫ ɝɛɜɌɎɌ). Ȭɞɔɛɔɣəɧɕ ɖɌɜɢɔəɚɔɐ (ɝɞɜɑɗɖɌ). 

Fig. 4.  Foto. 

Tissue sample of the lung after the surgery (video -
assisted right middle lobe lob ectomy). Atypical ca rcinoid 
(arrow).  

 

ȼɔɝ. 5 a (Fig. 5 a) 

 

ȼɔɝ. 5 ɍ (Fig. 5 b) 

ȼɔɝ. 5.   ɀɚɞɚɏɜɌɠɔɫ. 

Ȯəɑɤəɔɕ Ɏɔɐ ɛɌɢɔɑəɞɖɔ Ʉ. (31 ɏɚɐ) ɣɑɜɑɓ 6 ɘɑɝɫɢɑɎ ɛɚɝɗɑ ɛɜɚɎɑɐɑəəɚɏɚ ɚɛɑɜɌɞɔɎəɚɏɚ ɗɑɣɑəɔɫ. 

Fig. 5.   Photo.  

Appeara nce of the patient Sh. (31 years) 6 months after the surgery . 
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ɔ ɘɔɖɜɚɚɛɟɡɚɗɔ (ɛɜɑɔəɎɌɓɔɎəɧɑ ɛɚɜɌɒɑəɔɫ) 

 ȯɔɛɑɜɛɗɌɓɔɫ əɑɕɜɚɩəɐɚɖɜɔəəɧɡ ɖɗɑɞɚɖ, 

ɌɝɝɚɢɔɔɜɚɎɌəəɌɫ ɝ ɠɔɍɜɚɓɚɘ ɔ/ɔɗɔ ɎɚɝɛɌɗɑəɔ-

ɑɘ 

 ȯɔɛɑɜɛɗɌɓɔɫ əɑɕɜɚɩəɐɚɖɜɔəəɧɡ ɖɗɑɞɚɖ, 

ɝɚɣɑɞɌɪɥɌɫɝɫ ɝ ɖɌɜɢɔəɚɔɐəɧɘɔ ɚɛɟɡɚɗɫɘɔ 

 ȰɔɠɠɟɓəɌɫ ɔɐɔɚɛɌɞɔɣɑɝɖɌɫ əɑɕɜɚɩəɐɚ-

ɖɜɔəəɌɫ ɏɔɛɑɜɛɗɌɓɔɫ ɖɗɑɞɚɖ ɝ ɔɗɔ ɍɑɓ ɚɍɝɞɜɟɖ-

ɢɔɔ ɔ/ɔɗɔ ɠɔɍɜɚɓɌ ɍɜɚəɡɔɌɗɨəɧɡ ɛɟɞɑɕ. 

ȹɑɕɜɚɩəɐɚɖɜɔəəɧɑ ɘɔɖɜɚɚɛɟɡɚɗɔ ɫɎɗɫ-

ɪɞɝɫ ɜɑɐɖɔɘɔ əɑɕɜɚɩəɐɚɖɜɔəəɧɘɔ ɚɍɜɌɓɚɎɌ-

əɔɫɘɔ ɝ Ɏɧɝɚɖɚɕ ɐɔɠɠɑɜɑəɢɔɌɢɔɑɕ ɔ ɚɣɑəɨ 

əɔɓɖɚɕ ɝɖɗɚəəɚɝɞɨɪ ɖ ɛɜɚɗɔɠɑɜɌɢɔɔ ɔ ɘɑɞɌ-

ɝɞɌɓɔɜɚɎɌəɔɪ. Ⱥəɔ ɛɜɑɐɝɞɌɎɗɫɪɞ ɝɚɍɚɕ ɞɔɛɔɣ-

əɧɑ ɖɌɜɢɔəɚɔɐɧ ɜɌɓɘɑɜɚɘ ɘɑəɑɑ 5 ɘɘ ɔ ɛɜɔ 

ɘɟɗɨɞɔɠɚɖɌɗɨəɚɘ ɜɌɝɛɚɗɚɒɑəɔɔ Ɏ ɝɚɚɞɎɑɞɝɞɎɔɔ 

ɝ ɖɗɌɝɝɔɠɔɖɌɢɔɑɕ WHO ɚɍɚɓəɌɣɌɪɞɝɫ ɖɌɖ 

ɐɔɠɠɟɓəɌɫ ɔɐɔɚɛɌɞɔɣɑɝɖɌɫ əɑɕɜɚɩəɐɚɖɜɔəəɌɫ 

ɏɔɛɑɜɛɗɌɓɔɫ ɖɗɑɞɚɖ (DIPNECH) [9]. ȺəɌ ɫɎɗɫɑɞɝɫ 

ɛɜɑəɑɚɛɗɌɝɞɔɣɑɝɖɔɘ ɛɜɚɢɑɝɝɚɘ, ɖɚɞɚɜɧɕ ɡɌ-

ɜɌɖɞɑɜɔɓɟɑɞɝɫ ɏɑəɑɜɌɗɔɓɚɎɌəəɚɕ ɛɜɚɗɔɠɑɜɌɢɔ-

ɑɕ əɑɕɜɚɩəɐɚɖɜɔəəɧɡ ɖɗɑɞɚɖ ɗɑɏɖɔɡ [13, 14].  

ȰɔɠɠɟɓəɌɫ ɔɐɔɚɛɌɞɔɣɑɝɖɌɫ əɑɕɜɚɩəɐɚ-

ɖɜɔəəɌɫ ɏɔɛɑɜɛɗɌɓɔɫ ɖɗɑɞɚɖ ɛɜɑɐɝɞɌɎɗɫɑɞ ɝɚ-

ɍɚɕ ɏɑəɑɜɌɗɔɓɔɜɚɎɌəəɟɪ ɏɔɛɑɜɛɗɌɓɔɪ ɚɞɐɑɗɨ-

əɧɡ ɖɗɑɞɚɖ, ɘɑɗɖɔɡ ɟɓɑɗɖɚɎ, ɗɔəɑɕəɟɪ ɛɜɚɗɔ-

ɠɑɜɌɢɔɪ əɑɕɜɚɩəɐɚɖɜɔəəɧɡ ɖɗɑɞɚɖ ɗɑɏɖɔɡ 

Ɏəɟɞɜɔ ɍɜɚəɡɔɌɗɨəɚɏɚ ɩɛɔɞɑɗɔɫ. ȻɜɚɗɔɠɑɜɌɢɔɫ 

əɑɕɜɚɩəɐɚɖɜɔəəɧɡ ɖɗɑɞɚɖ ɘɚɒɑɞ ɜɌɝɛɜɚɝɞɜɌ-

əɫɞɨɝɫ ɓɌ ɛɜɑɐɑɗɧ ɍɌɓɌɗɨəɚɕ ɘɑɘɍɜɌəɧ Ɏ ɛɑɜɔ-

ɍɜɚəɡɔɌɗɨəɚɕ ɞɖɌəɔ ɝ ɠɚɜɘɔɜɚɎɌəɔɑɘ ɏɜɟɛɛ 

ɖɗɑɞɚɖ, ɖɚɞɚɜɧɑ əɌɓɧɎɌɪɞɝɫ ɘɔɖɜɚɚɛɟɡɚɗɔ ɔɗɔ 

ɖɌɜɢɔəɚɔɐɧ Ɏ ɝɚɚɞɎɑɞɝɞɎɔɔ ɝ ɔɡ ɐɔɌɘɑɞɜɚɘ 

(ɘɑəɨɤɑ ɔɗɔ ɍɚɗɨɤɑ 5 ɘɘ). ȼɌɓɘɑɜ Ɏ əɌɝɞɚɫɥɑɑ 

Ɏɜɑɘɫ ɫɎɗɫɑɞɝɫ ɑɐɔəɝɞɎɑəəɧɘ ɖɜɔɞɑɜɔɑɘ, ɛɚɓ-

Ɏɚɗɫɪɥɔɘ ɐɔɠɠɑɜɑəɢɔɜɚɎɌɞɨ ɘɔɖɜɚɚɛɟɡɚɗɨ ɚɞ 

ɞɔɛɔɣəɚɏɚ ɖɌɜɢɔəɚɔɐɌ [15]. 

ȸɔɖɜɚɚɛɟɡɚɗɔ ɣɌɝɞɚ ɎɚɓəɔɖɌɪɞ əɌ ɠɚəɑ 

ɡɜɚəɔɣɑɝɖɚɏɚ ɛɚɎɜɑɒɐɑəɔɫ ɗɑɏɖɚɏɚ, əɌɛɜɔɘɑɜ, 

əɌ ɠɚəɑ ɠɔɍɜɚɓəɧɡ ɔɓɘɑəɑəɔɕ Ɏ ɗɑɏɖɚɘ, ɡɜɚ-

əɔɣɑɝɖɚɏɚ ɔɗɔ ɏɜɌəɟɗɑɘɌɞɚɓəɚɏɚ ɎɚɝɛɌɗɑəɔɫ, 

ɍɜɚəɡɚɩɖɞɌɓɚɎ ɔ ɏɔɏɌəɞɚɖɗɑɞɚɣəɚɕ ɛəɑɎɘɚəɔɔ. 

Ȯ ɍɚɗɨɤɔəɝɞɎɑ ɝɗɟɣɌɑɎ əɑɕɜɚɩəɐɚɖɜɔəəɌɫ ɖɗɑ-

ɞɚɣəɌɫ ɏɔɛɑɜɛɗɌɓɔɫ ɔ ɘɔɖɜɚɚɛɟɡɚɗɔ ɜɌɝɝɘɌɞ-

ɜɔɎɌɪɞɝɫ ɖɌɖ ɎɞɚɜɔɣəɌɫ ɞɖɌəɑɎɌɫ ɜɑɌɖɢɔɫ 

[15]. ȴ ɞɚɗɨɖɚ Ɏ ɜɑɐɖɔɡ ɝɗɟɣɌɫɡ ɘɚɒəɚ ɛɜɑɐɛɚ-

ɗɚɒɔɞɨ, ɣɞɚ əɑɕɜɚɩəɐɚɖɜɔəəɌɫ ɏɔɛɑɜɛɗɌɓɔɫ 

ɖɗɑɞɚɖ ɟɣɌɝɞɎɟɑɞ Ɏ ɛɌɞɚɏɑəɑɓɑ ɡɜɚəɔɣɑɝɖɚɕ ɚɍ-

ɝɞɜɟɖɞɔɎəɚɕ ɍɚɗɑɓəɔ ɗɑɏɖɔɡ ɔ ɐɜɟɏɔɡ ɜɌɝɛɜɚ-

ɝɞɜɌəɑəəɧɡ ɍɚɗɑɓəɑɕ ɐɧɡɌɞɑɗɨəɧɡ ɛɟɞɑɕ. 

Ȼɜɔ  DIPNECH ɛɜɔɘɑəɑəɔɑ ȶȾ Ɏɧɝɚɖɚɏɚ 

ɜɌɓɜɑɤɑəɔɫ ɚɣɑəɨ ɔəɠɚɜɘɌɞɔɎəɚ, ɞɌɖ ɖɌɖ ɛɚɓ-

Ɏɚɗɫɑɞ ɎɧɫɎɔɞɨ ɘɚɓɌɔɣəɧɕ ɡɌɜɌɖɞɑɜ ɗɑɏɚɣəɚɏɚ 

ɜɔɝɟəɖɌ ɔɗɔ çɎɚɓɐɟɤəɧɑ ɗɚɎɟɤɖɔè, ɖɚɞɚɜɧɑ ɝɚ-

ɣɑɞɌɪɞɝɫ ɝ əɌɗɔɣɔɑɘ ɘɑɗɖɔɡ ɗɑɏɚɣəɧɡ ɟɓɑɗɖɚɎ Ɏ 

ɚɍɚɔɡ ɗɑɏɖɔɡ, ɚɍɟɝɗɚɎɗɑəəɧɡ əɌɗɔɣɔɑɘ ɘɔɖɜɚ-

ɚɛɟɡɚɗɑɕ ɔ ɖɌɜɢɔəɚɔɐɚɎ [10]. ȾɌɖɒɑ ɘɚɒɑɞ 

ɍɧɞɨ ɎɧɫɎɗɑə ɝɚɣɑɞɌɪɥɔɕɝɫ ɛɜɔ ɩɞɚɘ ɓɌɍɚɗɑ-

ɎɌəɔɔ ɖɚəɝɞɜɔɖɞɔɎəɧɕ ɍɜɚəɡɔɚɗɔɞ, ɍɜɚəɡɚɩɖ-

ɞɌɓɧ, ɟɞɚɗɥɑəɔɑ ɝɞɑəɚɖ ɍɜɚəɡɚɎ, ɌɞɑɗɑɖɞɌɓɧ 

[16, 17]. ȿɓɑɗɖɔ ɘɚɏɟɞ ɍɧɞɨ ɛɚ ɞɔɛɟ çɘɌɞɚɎɚɏɚ 

ɝɞɑɖɗɌè ɔɗɔ ɘɫɏɖɚɞɖɌəəɚɕ ɛɗɚɞəɚɝɞɔ. ȾɌɖɒɑ 

ɍɧɗɌ ɚɛɔɝɌəɌ ɢɑəɞɜɔɗɚɍɟɗɫɜəɌɫ ɗɚɖɌɗɔɓɌɢɔɫ 

ɟɓɑɗɖɚɎ [18]. ȮɎɔɐɟ ɐɚɝɞɌɞɚɣəɚ ɘɑɐɗɑəəɚɏɚ ɜɚ-

ɝɞɌ ɐɗɫ ɘɔɖɜɚɚɛɟɡɚɗɑɕ ɚɛɞɔɘɌɗɑə ɐɔəɌɘɔɣɑ-

ɝɖɔɕ ɖɚəɞɜɚɗɨ ɛɚɝɗɑ ɏɔɝɞɚɗɚɏɔɣɑɝɖɚɏɚ ɛɚɐɞɎɑɜ-

ɒɐɑəɔɫ ɐɔɌɏəɚɓɌ ɣɑɜɑɓ 6 ɘɑɝɫɢɑɎ [19]. ȺɐəɌɖɚ 

ɛɜɔ əɌɗɔɣɔɔ ɟ ɛɌɢɔɑəɞɌ ɝɔəɐɜɚɘɌ ɏɚɜɘɚəɌɗɨ-

əɚɕ ɌɖɞɔɎəɚɝɞɔ ɛɚɜɚɕ əɑɚɍɡɚɐɔɘɚ Ɏɧɛɚɗəɑəɔɑ 

ɚɛɑɜɌɞɔɎəɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ. Ȯ əɌɤɑɘ ɔɝɝɗɑ-

ɐɚɎɌəɔɔ ɘɔɖɜɚɚɛɟɡɚɗɔ, Ɍ ɞɌɖɒɑ ɛɚɐɞɎɑɜɒɐɑə-

əɧɑ ɝɗɟɣɌɔ DIPNECH əɑ ɍɧɗɔ ɎɧɫɎɗɑəɧ əɔ Ɏ 

ɚɐəɚɘ əɌɍɗɪɐɑəɔɔ, ɛɚɩɞɚɘɟ Ɏ ɐɌɗɨəɑɕɤɑɘ 

əɑɚɍɡɚɐɔɘɚ ɛɜɚɐɚɗɒɑəɔɑ əɌɖɚɛɗɑəɔɫ ɍɚɗɨɤɑɏɚ 

ɖɚɗɔɣɑɝɞɎɌ əɌɍɗɪɐɑəɔɕ ɐɗɫ ɔɡ ɛɚɐɜɚɍəɚɏɚ ɔɓɟ-

ɣɑəɔɫ. 

ȭɜɚəɡɚɗɑɏɚɣəɧɑ ɖɌɜɢɔəɚɔɐɧ ɎɝɞɜɑɣɌɪɞɝɫ 

Ɏ 5-8% ɝɗɟɣɌɑɎ ɟ ɛɌɢɔɑəɞɚɎ ɝ MEN-1. [20, 21]. 

ȮɧɝɚɖɚɐɔɠɠɑɜɑəɢɔɜɚɎɌəəɧɕ (ɞɔɛɔɣəɧɕ) ɖɌɜ-

ɢɔəɚɔɐ ɘɔɖɜɚɝɖɚɛɔɣɑɝɖɔ ɝɚɚɞɎɑɞɝɞɎɟɑɞ ɖɗɌɝ-

ɝɔɣɑɝɖɔɘ ɚɛɔɝɌəɔɫɘ ɩɞɚɏɚ əɚɎɚɚɍɜɌɓɚɎɌəɔɫ ɝɚ 

ɝɞɜɟɖɞɟɜɌɘɔ ɌɗɨɎɑɚɗɫɜəɚɏɚ, ɞɜɌɍɑɖɟɗɫɜəɚɏɚ, 

ɞɟɍɟɗɫɜəɚɏɚ, ɝɚɗɔɐəɚɏɚ ɝɞɜɚɑəɔɫ. ȸɌɖɜɚɝɖɚɛɔ-

ɣɑɝɖɔ ɚɛɟɡɚɗɨ ɔɘɑɑɞ Ɏɔɐ ɚɖɜɟɏɗɚɏɚ, ɔəɚɏɐɌ ɏɌə-

ɞɑɗɑɎɔɐəɚɏɚ ɚɍɜɌɓɚɎɌəɔɫ ɝ ɣɑɞɖɔɘɔ ɖɚəɞɟɜɌɘɔ. 

ȿɘɑɜɑəəɚɐɔɠɠɑɜɑəɢɔɜɚɎɌəəɧɕ (Ɍɞɔɛɔɣəɧɕ) 

ɖɌɜɢɔəɚɔɐ ɚɞɗɔɣɌɑɞɝɫ əɌɜɌɝɞɌəɔɑɘ ɖɗɑɞɚɣəɚ-

ɝɞɔ, ɛɚɫɎɗɑəɔɑɘ ɛɚɗɔɘɚɜɠɔɓɘɌ ɖɗɑɞɚɖ ɔ ɫɐɑɜ, 

əɌɗɔɣɔɑɘ ɘɔɞɚɓɚɎ. ȸɚɜɠɚɗɚɏɔɣɑɝɖɔ ɚəɔ ɡɌɜɌɖ-

ɞɑɜɔɓɟɪɞɝɫ ɛɚɫɎɗɑəɔɑɘ ɖɗɑɞɚɣəɚɕ ɔ ɝɞɜɟɖɞɟɜ-

əɚɕ Ɍɞɔɛɔɔ ɔ əɌɗɔɣɔɑɘ ɔəɎɌɓɔɎəɚɏɚ ɜɚɝɞɌ [22]. 

ȰɌəəɧɕ ɞɔɛ ɔɘɑɑɞ ɍɚɗɑɑ ɌɏɜɑɝɝɔɎəɚɑ ɞɑɣɑəɔɑ ɝɚ 

ɝɖɗɚəəɚɝɞɨɪ ɖ ɘɑɞɌɝɞɌɞɔɣɑɝɖɚɘɟ ɜɌɝɛɜɚɝɞɜɌ-

əɑəɔɪ ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɞɔɛɔɣəɧɘ ɖɌɜɢɔəɚɔ-

ɐɚɘ. 

ȹɑɕɜɚɩəɐɚɖɜɔəəɧɑ ɚɛɟɡɚɗɔ ɐɑɗɫɞɝɫ əɌ 

ɠɟəɖɢɔɚəɔɜɟɪɥɔɑ ɔ əɑɠɟəɖɢɔɚəɔɜɟɪɥɔɑ Ɏ 

ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɎɧɜɌɒɑəəɚɝɞɔ ɏɚɜɘɚəɌɗɨəɚɕ 

ɌɖɞɔɎəɚɝɞɔ ɔ ɖɗɔəɔɣɑɝɖɚɕ ɝɔɘɛɞɚɘɌɞɔɖɔ. Ⱥəɔ 

ɝɛɚɝɚɍəɧ ɛɜɚɐɟɢɔɜɚɎɌɞɨ ɍɔɚɗɚɏɔɣɑɝɖɔ ɌɖɞɔɎ-

əɧɑ ɎɑɥɑɝɞɎɌ ɔ ɛɑɛɞɔɐəɧɑ ɏɚɜɘɚəɧ ɞɌɖɔɑ, ɖɌɖ 

ɝɑɜɚɞɚəɔə, ɖɌɗɨɢɔɞɚəɔə, ɍɚɘɍɑɓɔə, ɏɌɝɞɜɔə, 

ɝɚɘɌɞɚɝɞɌɞɔə, Ɍɐɜɑəɚɖɚɜɞɔɖɚɞɜɚɛəɧɕ ɏɚɜɘɚə, 

ɏɚɜɘɚə ɜɚɝɞɌ, ɔ ɘɚɏɟɞ ɍɧɞɨ ɖɗɔəɔɣɑɝɖɔ Ɍɝɝɚɢɔ-

ɔɜɚɎɌəɧ ɝ ɖɌɜɢɔəɚɔɐəɧɘ ɔɗɔ ɐɜɟɏɔɘɔ ɝɔə-

ɐɜɚɘɌɘɔ ɏɚɜɘɚəɌɗɨəɚɕ ɏɔɛɑɜɛɜɚɐɟɖɢɔɔ [23 - 

25]. ȹɑɕɜɚɩəɐɚɖɜɔəəɧɑ ɚɛɟɡɚɗɔ, ɛɜɚɐɟɢɔɜɟɪ-

ɥɔɑ Ɍɐɜɑəɚɖɚɜɞɔɖɚɞɜɚɛəɧɕ ɏɚɜɘɚə (ȬȶȾȯ), 

ɛɜɔɎɚɐɫɞ ɖ ɜɌɓɎɔɞɔɪ ȬȶȾȯ-ɩɖɞɚɛɔɣɑɝɖɚɏɚ ɝɔə-

ɐɜɚɘɌ, ɖɚɞɚɜɧɕ ɛɜɚɫɎɗɫɑɞɝɫ ȬȶȾȯ-ɓɌɎɔɝɔɘɧɘ 

ɝɔəɐɜɚɘɚɘ ȶɟɤɔəɏɌ,  

ȺɐəɌɖɚ ɟ ɍɚɗɨɤɔəɝɞɎɌ ɛɌɢɔɑəɞɚɎ ɝ 

əɑɕɜɚɩəɐɚɖɜɔəəɧɘɔ ɚɛɟɡɚɗɫɘɔ ɗɑɏɖɔɡ ɓɌɍɚɗɑ-

ɎɌəɔɑ ɛɜɚɞɑɖɌɑɞ ɍɑɝɝɔɘɛɞɚɘəɚ ɔɗɔ ɝɔɘɛɞɚɘɧ 

ɣɌɝɞɚ əɑɝɛɑɢɔɠɔɣəɧ (əɌɛɜɔɘɑɜ, ɍɜɚəɡɔɌɗɨəɌɫ 

ɌɝɞɘɌ, ɁȺȭȷ), ɣɞɚ ɟɝɗɚɒəɫɑɞ ɟɝɞɌəɚɎɗɑəɔɑ ɐɔɌ-

ɏəɚɓɌ [26]. ȿɣɔɞɧɎɌɫ ɜɌɓəɚɑ çɛɚɎɑɐɑəɔɑè ɜɌɓ-

ɗɔɣəɧɡ ɞɔɛɚɎ əɑɕɜɚɩəɐɚɖɜɔəəɧɡ ɚɍɜɌɓɚɎɌəɔɕ, 

ɍɚɗɑɑ ɐɑɞɌɗɨəɌɫ ɐɔɌɏəɚɝɞɔɖɌ ɫɎɗɫɑɞɝɫ ɖɗɪɣɑ-

Ɏɧɘ ɘɚɘɑəɞɚɘ ɛɜɔ ɛɗɌəɔɜɚɎɌəɔɔ əɌɔɗɟɣɤɑɏɚ 
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ɛɗɌəɌ Ɏɑɐɑəɔɫ ɛɌɢɔɑəɞɚɎ. ȹɑɝɎɚɑɎɜɑɘɑəəɌɫ 

ɟɝɞɌəɚɎɖɌ ɐɔɌɏəɚɓɌ ɟɡɟɐɤɌɑɞ ɛɜɚɏəɚɓ ɐɌəəɚɕ 

ɖɌɞɑɏɚɜɔɔ ɛɌɢɔɑəɞɚɎ, ɞɌɖ ɖɌɖ ɝɚ Ɏɜɑɘɑəɑɘ ɛɚ-

ɎɧɤɌɑɞɝɫ ɜɔɝɖ ɜɌɓɎɔɞɔɫ ɘɑɞɌɝɞɌɞɔɣɑɝɖɚɏɚ 

ɜɌɝɛɜɚɝɞɜɌəɑəɔɫ ɚɛɟɡɚɗɔ.  

Ȼɜɔ ɛɚɐɚɓɜɑəɔɔ əɌ əɌɗɔɣɔɑ ɟ ɛɌɢɔɑəɞɌ 

ɚɣɌɏɌ ɩɖɞɚɛɔɣɑɝɖɚɕ ɝɑɖɜɑɢɔɔ ȬȶȾȯ əɑɚɍɡɚɐɔɘɚ 

ɛɜɚɎɑɐɑəɔɑ ɛɚɗəɚɢɑəəɚɏɚ ɑɏɚ ɚɍɝɗɑɐɚɎɌəɔɫ, ɖɚ-

ɞɚɜɚɑ ɎɖɗɪɣɌɑɞ Ɏ ɝɑɍɫ, ɛɚɘɔɘɚ ɝɍɚɜɌ ɌəɌɘəɑɓɌ 

ɔ ɘɑɐɔɖɌɘɑəɞɚɓəɧɡ ɞɑɝɞɚɎ, ɛɜɚɎɑɐɑəɔɑ ȸȽȶȾ, 

ȻɉȾ-ȶȾ. ȶɌɖ ɛɜɌɎɔɗɚ, ɟɒɑ əɌ ɩɞɌɛɑ ɖɗɔəɔɣɑ-

ɝɖɚɏɚ ɚɝɘɚɞɜɌ ɍɚɗɨəɚɏɚ ɘɚɒəɚ ɛɜɑɐɛɚɗɚɒɔɞɨ 

əɌɗɔɣɔɑ ɟ əɑɏɚ ɏɔɛɑɜɖɚɜɞɔɢɔɓɘɌ, ɚɐəɌɖɚ ɣɌɥɑ 

ȬȶȾȯ-ɛɜɚɐɟɢɔɜɟɪɥɔɑ ɚɛɟɡɚɗɔ əɑɕɜɚɩəɐɚɖɜɔə-

əɚɏɚ ɛɜɚɔɝɡɚɒɐɑəɔɫ ɛɚ ɖɗɔəɔɣɑɝɖɚɕ ɖɌɜɞɔəɑ 

əɑ ɚɞɗɔɣɌɪɞɝɫ ɚɞ ɞɔɛɔɣəɚɏɚ ɞɑɣɑəɔɫ ɍɚɗɑɓəɔ 

ȴɢɑəɖɚ-ȶɟɤɔəɏɌ. ȶ ɝɚɒɌɗɑəɔɪ, ɚɍəɌɜɟɒɔɞɨ 

ɔɝɞɚɣəɔɖ ɛɜɚɐɟɖɢɔɔ ȬȶȾȯ, ɔɝɛɚɗɨɓɟɫ ɝɚɎɜɑ-

ɘɑəəɧɑ ɘɑɞɚɐɧ ɐɔɌɏəɚɝɞɔɖɔ, əɑ ɎɝɑɏɐɌ ɟɐɌɑɞɝɫ. 

Ȯ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ ȶȾ ɫɎɗɫɑɞɝɫ əɌɔɍɚɗɑɑ 

ɣɟɎɝɞɎɔɞɑɗɨəɧɘ ɘɑɞɚɐɚɘ ɐɔɌɏəɚɝɞɔɖɔ ɩɖɞɚɛɔ-

ɣɑɝɖɚɏɚ ɔɝɞɚɣəɔɖɌ ȬȶȾȯ-ɛɜɚɐɟɢɔɜɟɪɥɑɕ ɚɛɟ-

ɡɚɗɔ ɝ ɗɚɖɌɗɔɓɌɢɔɑɕ Ɏ ɛɌɜɑəɡɔɘɑ ɗɑɏɖɚɏɚ ɔ ɛɚ 

ɛɜɌɎɟ ɫɎɗɫɑɞɝɫ çɓɚɗɚɞɧɘè ɝɞɌəɐɌɜɞɚɘ ɑɑ ɐɔɌ-

ɏəɚɝɞɔɖɔ. ȭɧɗɚ ɛɚɖɌɓɌəɚ, ɣɞɚ ȶȾ Ɏɝɑɏɚ ɞɑɗɌ 

ɛɚɓɎɚɗɫɑɞ ɎɧɫɎɔɞɨ ɗɚɖɌɗɔɓɌɢɔɪ ɩɖɞɚɛɔɣɑɝɖɚɕ 

ȬȶȾȯ-ɛɜɚɐɟɢɔɜɟɪɥɑɕ ɚɛɟɡɚɗɔ ɟ 81-87,5% ɍɚɗɨ-

əɧɡ [27]. ȺɐəɌɖɚ ȶȾ-ɛɜɔɓəɌɖɔ ȹɉȺ ɗɑɏɖɔɡ ɣɌ-

ɝɞɚ əɑɝɛɑɢɔɠɔɣəɧ ɔ ɘɚɏɟɞ ɍɧɞɨ ɝɡɚɐəɧ ɝ Ɍɐɑ-

əɚɖɌɜɢɔəɚɘɚɕ ɔ ɩɛɔɐɑɜɘɚɔɐəɚɕ ɖɌɜɢɔəɚɘɚɕ 

[28].  

ȼɌɓɐɑɗɑəɔɑ ɖɌɜɢɔəɚɔɐɚɎ əɌ ɞɔɛɔɣəɧɑ ɔ 

Ɍɞɔɛɔɣəɧɑ, Ɍ ɞɌɖɒɑ ɟɝɞɌəɚɎɗɑəɔɑ ɐɔɌɏəɚɓɌ Ɏ 

ɝɚɚɞɎɑɞɝɞɎɔɔ ɝ TNM-ɖɗɌɝɝɔɠɔɖɌɢɔɑɕ Ɏəɚɝɔɞ 

ɝɟɥɑɝɞɎɑəəɧɕ ɎɖɗɌɐ Ɏ ɛɜɚɏəɚɓ ɞɑɣɑəɔɫ ɓɌɍɚɗɑ-

ɎɌəɔɫ ɟ ɛɌɢɔɑəɞɚɎ. 

Ⱦɔɛɔɣəɧɑ ɔ Ɍɞɔɛɔɣəɧɑ ɖɌɜɢɔəɚɔɐɧ ɔɘɑ-

ɪɞ ɝɡɚɐəɧɑ ȶȾ-ɛɜɔɓəɌɖɔ. ȰɌəəɧɑ ɚɍɜɌɓɚɎɌəɔɫ 

ɛɜɑɐɝɞɌɎɗɫɪɞ ɝɚɍɚɕ ɢɑəɞɜɌɗɨəɚ (Ɏ ɖɚɜəɑ ɔɗɔ Ɏ 

ɛɜɔɖɚɜəɑɎɚɕ ɓɚəɑ) ɔɗɔ ɛɑɜɔɠɑɜɔɣɑɝɖɔ ɜɌɝɛɚ-

ɗɚɒɑəəɚɑ ɚɍɜɌɓɚɎɌəɔɑ ɝ ɣɑɞɖɔɘɔ ɜɚɎəɧɘɔ ɔɗɔ 

ɐɚɗɨɣɌɞɧɘɔ ɖɚəɞɟɜɌɘɔ, ɘɫɏɖɚɞɖɌəəɚɕ ɛɗɚɞəɚ-

ɝɞɔ. Ȯ ɜɑɓɟɗɨɞɌɞɑ ɝɔɘɛɞɚɘɧ ɘɚɏɟɞ ɚɞɜɌɒɌɞɨ ɗɚ-

ɖɌɗɔɓɌɢɔɪ ɚɛɟɡɚɗɔ. Ȱɗɫ ɛɌɢɔɑəɞɚɎ ɝ ɢɑəɞɜɌɗɨ-

əɚɕ ɗɚɖɌɗɔɓɌɢɔɑɕ ɚɛɟɡɚɗɔ ɡɌɜɌɖɞɑɜəɧ ɝɔɘɛɞɚ-

ɘɧ ɚɍɝɞɜɟɖɢɔɔ ɐɧɡɌɞɑɗɨəɧɡ ɛɟɞɑɕ (ɖɌɤɑɗɨ, 

ɖɜɚɎɚɡɌɜɖɌəɨɑ, ɚɐɧɤɖɌ, ɍɚɗɨ Ɏ ɏɜɟɐɔ, ɡɜɔɛɧ, 

ɎɚɝɛɌɗɔɞɑɗɨəɧɑ ɔɓɘɑəɑəɔɫ Ɏ ɛɌɜɑəɡɔɘɑ ɗɑɏɖɚɏɚ 

ɐɔɝɞɌɗɨəɑɑ ɓɚəɧ ɚɍɝɞɜɟɖɢɔɔ). Ȯ ɞɚ ɒɑ Ɏɜɑɘɫ, 

ɛɑɜɔɠɑɜɔɣɑɝɖɔ ɜɌɝɛɚɗɚɒɑəəɧɑ ɚɛɟɡɚɗɔ (ɚɍɧɣ-

əɚ Ɍɞɔɛɔɣəɧɑ ɖɌɜɢɔəɚɔɐɧ) ɣɌɝɞɚ ɛɜɑɐɝɞɌɎɗɫɪɞ 

ɝɚɍɚɕ Ɍɝɔɘɛɞɚɘəɧɑ ɝɗɟɣɌɕəɧɑ əɌɡɚɐɖɔ [29]. 

Ȭ.Ɂ. ȾɜɌɡɞɑəɍɑɜɏ ɔ ɝɚɌɎɞɚɜɧ ɚɞɘɑɣɌɪɞ, 

ɣɞɚ ɞɔɛɔɣəɧɕ ɖɌɜɢɔəɚɔɐ (Ⱦȶ) ɛɜɑɐɝɞɌɎɗɫɑɞ ɝɚ-

ɍɚɕ ɚɖɜɟɏɗɚɕ ɠɚɜɘɧ ɚɍɜɌɓɚɎɌəɔɑ ɝ ɣɑɞɖɔɘɔ 

ɖɚəɞɟɜɌɘɔ, ɐɔɌɘɑɞɜɚɘ Ɏ ɝɜɑɐəɑɘ 3,6 ɝɘ, ɚɐəɚ-

ɜɚɐəɚɕ ɝɞɜɟɖɞɟɜɧ, əɌ ɠɚəɑ əɑɔɓɘɑəɑəəɚɕ ɛɌ-

ɜɑəɡɔɘɧ ɗɑɏɖɚɏɚ. ȬɎɞɚɜ ɞɌɖɒɑ ɚɞɘɑɣɌɑɞ, ɣɞɚ 

Ɍɞɔɛɔɣəɧɑ ɖɌɜɢɔəɚɔɐɧ (Ȭȶ) ɔɘɑɪɞ ɣɌɝɞɚ əɑ-

ɣɑɞɖɚɝɞɨ ɖɚəɞɟɜɚɎ. Ⱥəɔ ɚɖɜɟɏɗɚɕ ɔɗɔ ɚɎɌɗɨəɚɕ 

ɠɚɜɘɧ ɔ ɜɑɒɑ ɎɝɞɜɑɣɌɪɞɝɫ ɐɚɗɨɣɌɞɧɑ ɖɚəɞɟɜɧ. 

ȼɌɓɘɑɜ Ȭȶ ɍɚɗɨɤɑ Ⱦȶ ɔ Ɏ ɝɜɑɐəɑɘ ɝɚɝɞɌɎɗɫɑɞ 

5,8 ɝɘ [30]. 

ɂɑəɞɜɌɗɨəɧɑ ɠɚɜɘɧ əɌɔɍɚɗɑɑ ɣɌɝɞɚ Ɍɝɝɚ-

ɢɔɔɜɚɎɌəɧ ɝ əɑɛɜɫɘɧɘɔ ɛɜɔɓəɌɖɌɘɔ ɚɍɝɞɜɟɖ-

ɢɔɔ ɞɌɖɔɘɔ, ɖɌɖ ɌɞɑɗɑɖɞɌɓɧ, çɎɚɓɐɟɤəɧɑ ɗɚ-

Ɏɟɤɖɔè, ɚɍɝɞɜɟɖɞɔɎəɧɑ ɛəɑɎɘɚəɔɔ ɔɗɔ ɜɑɐɖɚ 

ɎɝɞɜɑɣɌɪɥɔɘɔɝɫ ɍɜɚəɡɚɩɖɞɌɓɌɘɔ, Ɍɍɝɢɑɝɝɚɘ 

ɗɑɏɖɚɏɚ [10]. Ȯ əɌɤɑɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɗɔɤɨ ɣɑɞɧ-

ɜɑ ɝɗɟɣɌɫ Ⱦȶ (25,1%) ɔɘɑɗɔ ɛɑɜɔɠɚɖɌɗɨəɧɑ ɔɓ-

ɘɑəɑəɔɫ Ɏ ɚɖɜɟɒɌɪɥɑɕ ɛɌɜɑəɡɔɘɑ (ɟɛɗɚɞəɑəɔɑ 

ɛɚ ɞɔɛɟ çɘɌɞɚɎɚɏɚ ɝɞɑɖɗɌè, ɘɔəɔɘɌɗɨəɧɑ ɟɣɌɝɞ-

ɖɔ ɠɔɍɜɚɓɌ ɔ ɌɞɑɗɑɖɞɌɓ ɐɔɝɞɌɗɨəɑɑ ɓɚəɧ ɝɞɑəɚ-

ɓɌ ɍɜɚəɡɌ ɚɍɜɌɓɚɎɌəɔɑɘ). Ȯ ɞɚ ɒɑ Ɏɜɑɘɫ ɐɗɫ Ȭȶ 

ɍɧɗɚ ɡɌɜɌɖɞɑɜəɚ ɍɚɗɨɤɑɑ ɜɌɓəɚɚɍɜɌɓɔɑ ɔɓɘɑəɑ-

əɔɕ Ɏ ɚɖɜɟɒɌɪɥɑɕ ɛɌɜɑəɡɔɘɑ (əɌɗɔɣɔɑ ɍɜɚə-

ɡɚɩɖɞɌɓɚɎ, ɌɞɑɗɑɖɞɌɓɚɎ, ɟɛɗɚɞəɑəɔɕ ɛɚ ɞɔɛɟ 

çɘɌɞɚɎɚɏɚ ɝɞɑɖɗɌè ɔ ɟɞɚɗɥɑəɔɑ ɘɑɒɐɚɗɨɖɚɎɧɡ ɔ 

ɎəɟɞɜɔɐɚɗɨɖɚɎɧɡ ɛɑɜɑɏɚɜɚɐɚɖ). ȺɐəɌɖɚ Ɏɝɑ ɒɑ 

ɟ  ɍɚɗɨɤɔəɝɞɎɌ Ⱦȶ ɔ Ȭȶ ɛɌɜɑəɡɔɘɌ ɗɑɏɖɔɡ ɍɧɗɌ 

əɑ ɔɓɘɑəɑəɌ. Ȼɜɔ ɛɑɜɔɠɑɜɔɣɑɝɖɚɕ ɗɚɖɌɗɔɓɌɢɔɔ 

əɌɔɍɚɗɑɑ ɣɌɝɞɚ ɎɧɫɎɗɫɪɞ  ɟɓɗɚɎɚɑ ɚɍɜɌɓɚɎɌəɔɑ 

ɚɖɜɟɏɗɚɕ ɔɗɔ ɚɎɌɗɨəɚɕ ɠɚɜɘɧ, ɝ ɜɚɎəɧɘɔ ɔɗɔ 

ɐɚɗɨɣɌɞɧɘɔ ɖɚəɞɟɜɌɘɔ [28]. ȭɚɗɨɤɔəɝɞɎɚ Ɏɧ-

ɝɚɖɚɐɔɠɠɑɜɑəɢɔɜɚɎɌəəɧɡ əɑɕɜɚɩəɐɚɖɜɔəəɧɡ 

ɚɛɟɡɚɗɑɕ ɗɑɏɖɔɡ ɜɌɝɛɚɗɚɒɑəɧ Ɏ ɏɗɌɎəɧɡ (10%) ɔ 

ɐɚɗɑɎɧɡ (75%), ɍɜɚəɡɌɡ. Ȯ əɌɤɑɘ ɔɝɝɗɑɐɚɎɌəɔɔ 

ɍɚɗɨɤɔəɝɞɎɚ Ⱦȶ ɔ Ȭȶ ɍɧɗɔ ɜɌɝɛɚɗɚɒɑəɧ Ɏ ɛɑ-

ɜɔɠɑɜɔɣɑɝɖɔɡ ɚɞɐɑɗɌɡ ɗɑɏɖɔɡ, ɢɑəɞɜɌɗɨəɌɫ ɗɚ-

ɖɌɗɔɓɌɢɔɫ ɍɧɗɌ ɗɔɤɨ ɟ 23% ɛɌɢɔɑəɞɚɎ ɝ Ⱦȶ ɔ 

42,9% ɛɌɢɔɑəɞɚɎ ɝ Ȭȶ.   

ȹɌɔɍɚɗɑɑ ɣɌɝɞɚ ɛɚ ɐɌəəɧɘ ɗɔɞɑɜɌɞɟɜɧ 

(60% ɝɗɟɣɌɑɎ) ɞɔɛɔɣəɧɑ ɔ Ɍɞɔɛɔɣəɧɑ ɖɌɜɢɔəɚ-

ɔɐɧ ɚɍəɌɜɟɒɔɎɌɪɞ Ɏ ɛɜɌɎɚɘ ɗɑɏɖɚɘ, ɜɌɓɘɑɜɚɘ 

ɚɞ 2 ɐɚ 5 ɝɘ (Ɏ ɝɜɑɐəɑɘ 3 ɝɘ) [31]. Ȯ əɌɤɑɘ ɔɝ-

ɝɗɑɐɚɎɌəɔɔ əɌɚɍɚɜɚɞ ɍɚɗɨɤɔəɝɞɎɚ Ⱦȶ (62,5%) 

ɍɧɗɔ ɜɌɝɛɚɗɚɒɑəɧ Ɏ ɗɑɎɚɘ ɗɑɏɖɚɘ, Ɍ Ȭȶ (57,1) Ɏ 

ɛɜɌɎɚɘ ɗɑɏɖɚɘ.  ȬȾ ɚɍɧɣəɚ ɖɜɟɛəɑɑ, ɣɞɚ ɛɚɐ-

ɞɎɑɜɒɐɌɑɞ ɔ əɌɤɑ ɔɝɝɗɑɐɚɎɌəɔɑ. ȭɗɌɏɚɐɌɜɫ Ɏɧ-

ɝɚɖɚɘɟ ɜɌɓɜɑɤɑəɔɪ ɛɜɔ ȶȾ ɘɚɒəɚ ɛɜɚɝɗɑɐɔɞɨ 

ɎɓɌɔɘɚɝɎɫɓɨ ɚɍɜɌɓɚɎɌəɔɫ ɝ ɍɜɚəɡɌɘɔ. ȶɌɜɢɔ-

əɚɔɐ ɘɚɒɑɞ ɍɧɞɨ ɜɌɝɛɚɗɚɒɑə ɖɌɖ ɛɚɗəɚɝɞɨɪ Ɏ 

ɛɜɚɝɎɑɞɑ ɍɜɚəɡɌ (ɩəɐɚɍɜɚəɡɔɌɗɨəɚɑ ɜɌɝɛɚɗɚɒɑ-

əɔɑ), ɞɌɖ ɔ ɛɚ ɞɔɛɟ çɎɑɜɡɟɤɖɔ ɌɕɝɍɑɜɏɌè - ɩəɐɚ- 

ɔ ɛɑɜɔɍɜɚəɡɔɌɗɨəɚɑ ɜɌɝɛɚɗɚɒɑəɔɑ, Ɍ ɞɌɖɒɑ 

ɛɜɔɗɑɒɌɞɨ ɖ ɍɜɚəɡɟ ɍɑɓ ɝɟɒɑəɔɫ ɑɏɚ ɛɜɚɝɎɑɞɌ 

(ɩɖɓɚɍɜɚəɡɔɌɗɨəɚɑ ɜɌɝɛɚɗɚɒɑəɔɑ).  

Ȯ əɌɤɑɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɞɔɛɔɣəɧɑ ɖɌɜɢɔ-

əɚɔɐɧ (Ⱦȶ) ɔɘɑɗɔ ɜɌɓɗɔɣəɧɑ ɗɚɖɌɗɔɓɌɢɔɔ: ɩəɐ-

ɚɍɜɚəɡɔɌɗɨəɚɑ ɜɌɝɛɚɗɚɒɑəɔɑ ɟ ɍɚɗɨɤɔəɝɞɎɌ 

ɚɛɟɡɚɗɑɕ ɢɑəɞɜɌɗɨəɚɕ ɗɚɖɌɗɔɓɌɢɔɔ (ɟ ɐɎɟɡ ɔɓ 

ɣɑɞɧɜɑɡ), Ɍ ɛɜɔ ɛɑɜɔɠɑɜɔɣɑɝɖɚɕ ɗɚɖɌɗɔɓɌɢɔɔ 

ɚɛɜɑɐɑɗɫɗɚɝɨ ɩɖɓɚɍɜɚəɡɔɌɗɨəɚɑ ɜɌɝɛɚɗɚɒɑəɔɑ, 

ɛɑɜɔɍɜɚəɡɔɌɗɨəɚɑ ɝ ɝɟɒɑəɔɑɘ ɑɏɚ ɛɜɚɝɎɑɞɌ, Ɍ 

ɞɌɖɒɑ ɝ əɌɗɔɣɔɑɘ ɚɍɜɧɎɌ ɝɑɏɘɑəɞɌɜəɚɏɚ ɔɗɔ 

ɝɟɍɝɑɏɘɑəɞɌɜəɚɏɚ ɍɜɚəɡɌ, ɛɚɐɡɚɐɫɥɑɏɚ ɖ ɚɍɜɌ-

ɓɚɎɌəɔɪ. Ȯ ɚɞɗɔɣɔɑ ɚɞ Ⱦȶ ɐɗɫ Ȭȶ əɑ ɍɧɗɚ ɡɌ-

ɜɌɖɞɑɜəɚ ɔɝɖɗɪɣɔɞɑɗɨəɚ ɩəɐɚɍɜɚəɡɔɌɗɨəɚɑ 

ɜɌɝɛɚɗɚɒɑəɔɑ. Ȯ ɚɐəɚɘ əɌɍɗɪɐɑəɔɔ ɍɧɗɚ ɎɧɫɎ-

ɗɑəɚ ɜɌɝɛɚɗɚɒɑəɔɑ ɚɛɟɡɚɗɔ ɛɑɜɔɍɜɚəɡɔɌɗɨəɚ ɝ 
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ɜɌɝɛɜɚɝɞɜɌəɑəɔɑɘ Ɏ ɛɜɚɝɎɑɞ ɍɜɚəɡɌ, ɣɞɚ, Ɏɑɜɚ-

ɫɞəɚ, ɝɎɫɓɌəɚ ɝ ɔəɎɌɓɔɎəɧɘ ɑɏɚ ɜɚɝɞɚɘ. Ȱɗɫ 

ȶȹɉȼ əɌɔɍɚɗɑɑ ɡɌɜɌɖɞɑɜəɚ ɗɔɍɚ ɛɑɜɔɍɜɚəɡɔ-

Ɍɗɨəɚɑ ɜɌɝɛɚɗɚɒɑəɔɑ ɝ ɜɌɝɛɜɚɝɞɜɌəɑəɔɑɘ Ɏ 

ɛɜɚɝɎɑɞ ɍɜɚəɡɌ, ɗɔɍɚ ɚɞɝɟɞɝɞɎɔɑ ɎɔɓɟɌɗɔɓɌɢɔɔ 

ɜɫɐɚɘ ɜɌɝɛɚɗɚɒɑəəɚɏɚ ɍɜɚəɡɌ (ɛɜɔ ɛɑɜɔɠɑɜɔ-

ɣɑɝɖɚɕ ɗɚɖɌɗɔɓɌɢɔɔ ɚɍɜɌɓɚɎɌəɔɫ). Ȱɗɫ ȸȹɉȼ 

ɡɌɜɌɖɞɑɜəɧ ɝɗɑɐɟɪɥɔɑ ɔɓɘɑəɑəɔɫ Ɏ ɍɜɚəɡɑ: 

ɚɍɜɧɎ ɍɜɚəɡɌ, ɝɞɑəɚɓ, ɛɑɜɔ- ɔ ɩəɐɚɍɜɚəɡɔɌɗɨ-

əɚɑ ɜɌɝɛɚɗɚɒɑəɔɑ, Ɍ ɞɌɖɒɑ, Ɏ ɚɞɗɔɣɔɑ ɚɞ 

ɚɝɞɌɗɨəɧɡ ɚɍɜɌɓɚɎɌəɔɕ, ɝɟɒɑəɔɑ ɝ ɐɌɗɨəɑɕɤɔɘ 

ɚɍɜɧɎɚɘ ɍɜɚəɡɌ ð ɖɚəɔɣɑɝɖɌɫ ɠɚɜɘɌ ɝɟɒɑəɔɫ. 

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɛɜɔ ɎɧɫɎɗɑəɔɔ ɞɚɗɨɖɚ ɩəɐɚɍɜɚ-

əɡɔɌɗɨəɚɏɚ ɜɌɝɛɚɗɚɒɑəɔɫ ɘɚɒəɚ ɓɌɛɚɐɚɓɜɔɞɨ 

Ⱦȶ, Ɍ ɛɜɔ əɌɗɔɣɔɔ ɝɞɑəɚɓɌ ɍɜɚəɡɌ ɝ ɐɌɗɨəɑɕ-

ɤɔɘ ɑɏɚ ɚɍɜɧɎɚɘ ɔ ɠɚɜɘɔɜɚɎɌəɔɑɘ ɖɚəɔɣɑ-

ɝɖɚɕ ɠɚɜɘɧ ɝɞɑəɚɓɌ ɍɜɚəɡɌ ɘɚɒəɚ ɛɜɑɐɛɚɗɚ-

ɒɔɞɨ əɔɓɖɚɐɔɠɠɑɜɑəɢɔɜɚɎɌəəɧɕ Ɏɔɐ ɚɛɟɡɚɗɔ.  

Ⱦɚɣɑɣəɧɑ, ɩɖɝɢɑəɞɜɔɣəɚ ɜɌɝɛɚɗɚɒɑəəɧɑ 

ɔɗɔ ɐɔɠɠɟɓəɧɑ ɚɍɧɓɎɑɝɞɎɗɑəɔɫ ɎɧɫɎɗɫɪɞɝɫ Ɏ 

30% əɌɍɗɪɐɑəɔɕ [31, 32]. Ȯ əɌɤɑɘ ɔɝɝɗɑɐɚɎɌ-

əɔɔ əɌɗɔɣɔɑ ɖɌɗɨɢɔəɌɞɚɎ ɍɧɗɚ Ɏ 22% ɝɗɟɣɌɑɎ, Ɏ 

ɚɝəɚɎəɚɘ ɟ ȸȹɉȼ ɔ ȶȹɉȼ ɗɑɏɖɔɡ. Ȼɚɩɞɚɘɟ ɚɍ-

əɌɜɟɒɑəɔɑ ɖɌɗɨɢɔəɌɞɚɎ ɘɚɒɑɞ ɍɧɞɨ ɛɚɐɚɓɜɔ-

ɞɑɗɨəɚ Ɏ ɚɞəɚɤɑəɔɔ ɓɗɚɖɌɣɑɝɞɎɑəəɚɕ ɛɜɔɜɚɐɧ 

ɚɍɜɌɓɚɎɌəɔɫ. ȷɚɖɌɗɔɓɌɢɔɫ ɔ ɜɌɓɘɑɜ ɖɌɗɨɢɔəɌ-

ɞɚɎ əɑ ɔɘɑɗɔ ɝɞɌɞɔɝɞɔɣɑɝɖɚɕ ɓəɌɣɔɘɚɝɞɔ Ɏ 

ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɕ ɐɔɌɏəɚɝɞɔɖɑ əɑɕɜɚɩəɐɚ-

ɖɜɔəəɧɡ ɚɛɟɡɚɗɑɕ. ȿ ɍɚɗɨɤɔəɝɞɎɌ Ⱦȶ ɎɧɫɎɗɫ-

ɗɌɝɨ ɚɐəɚɜɚɐəɌɫ ɝɞɜɟɖɞɟɜɌ, Ɏ ɞɚ Ɏɜɑɘɫ ɖɌɖ Ɏ 

28,6% ɝɗɟɣɌɑɎ Ȭȶ ɍɧɗɔ ɎɧɫɎɗɑəɧ ɓɚəɧ əɑɖɜɚɓɌ. 

ȺɞɝɟɞɝɞɎɔɑ əɑɖɜɚɓɌ ɖɚɜɜɑɗɔɜɚɎɌɗɚ ɝ ɐɔɌɏəɚɓɚɘ 

Ⱦȶ (0,467, p=0,025), ɩɞɚ ɛɚɐɞɎɑɜɒɐɌɪɞ ɐɌəəɧɡ 

ɗɔɞɑɜɌɞɟɜɧ, ɏɐɑ ɚɛɔɝɧɎɌɗɌɝɨ ɘɚɜɠɚɗɚɏɔɣɑɝɖɌɫ 

ɝɞɜɟɖɞɟɜɌ ɚɛɟɡɚɗɔ ɛɚ ɐɌəəɧɘ ɏɔɝɞɚɗɚɏɔɣɑɝɖɚɏɚ 

ɔɝɝɗɑɐɚɎɌəɔɫ [29, 33]. ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɛɜɔ 

əɌɗɔɣɔɔ əɑɖɜɚɓɌ (ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ 28,6%, ɝɛɑ-

ɢɔɠɔɣəɚɝɞɨ 100% ɔ ɚɍɥɌɫ ɞɚɣəɚɝɞɨ 78,2%)  Ɏ 

ɖɌɜɢɔəɚɔɐɑ ɘɚɒəɚ ɓɌɛɚɐɚɓɜɔɞɨ Ɍɞɔɛɔɣəɧɕ 

ɖɌɜɢɔəɚɔɐ. ȿ ɍɚɗɨɤɔəɝɞɎɌ əɔɓɖɚɐɔɠɠɑɜɑəɢɔ-

ɜɚɎɌəəɧɡ ɚɛɟɡɚɗɑɕ (ȶȹɉȼ ɔ ȸȹɉȼ) ɍɧɗɔ ɡɌɜɌɖ-

ɞɑɜəɧ ɓɚəɧ əɑɖɜɚɓɌ, ɖɚɞɚɜɧɑ ɗɟɣɤɑ Ɏɝɑɏɚ Ɏɧ-

ɫɎɗɫɗɔɝɨ Ɏ ɠɌɓɧ ɍɚɗɪɝəɚɏɚ ɖɚəɞɜɌɝɞəɚɏɚ ɟɝɔ-

ɗɑəɔɫ. Ȼɜɔ ɚɢɑəɖɑ ɌəɏɔɚɌɜɡɔɞɑɖɞɚəɔɖɔ ɍɚɗɨ-

ɤɔəɝɞɎɚ ɖɌɜɢɔəɚɔɐɚɎ ɚɞɗɔɣɌɗɚɝɨ ɔəɞɔɘəɧɘ 

ɛɜɔɗɑɒɌəɔɑɘ ɖ ɛɜɚɡɚɐɫɥɑɘɟ ɜɫɐɚɘ ɝɚɝɟɐɟ, ɗɔ-

ɍɚ ɘɚɒəɚ ɍɧɗɚ ɣɑɞɖɚ ɛɜɚɝɗɑɐɔɞɨ ɛɔɞɌɪɥɔɕ 

ɚɛɟɡɚɗɨ ɝɚɝɟɐ. 

ȶɜɟɛəɚɖɗɑɞɚɣəɌɫ əɑɕɜɚɩəɐɚɖɜɔəəɌɫ ɖɌɜ-

ɢɔəɚɘɌ ɗɑɏɖɚɏɚ ɛɚ ɐɌəəɧɘ ɗɔɞɑɜɌɞɟɜɧ ɛɜɑɐ-

ɝɞɌɎɗɫɑɞ ɝɚɍɚɕ ɖɜɟɛəɚɑ ɛɑɜɔɠɑɜɔɣɑɝɖɚɑ ɚɍɦɑɘ-

əɚɑ ɚɍɜɌɓɚɎɌəɔɑ, ɜɌɓɘɑɜɌɘɔ ɚɞ 13 ɐɚ 92 ɘɘ (Ɏ 

ɝɜɑɐəɑɘ 37 ɘɘ), ɣɞɚ ɔ ɍɧɗɚ ɛɚɐɞɎɑɜɒɐɑəɚ Ɏ 

əɌɤɑɘ ɔɝɝɗɑɐɚɎɌəɔɔ (ɜɌɓɘɑɜ ɝɚɝɞɌɎɗɫɗ Ɏ ɝɜɑɐ-

əɑɘ 41 ɘɘ). ȺɍɜɌɓɚɎɌəɔɑ əɑɚɞɗɔɣɔɘɚ ɚɞ ɜɌɖɌ 

ɗɑɏɖɚɏɚ ɔ ɚɍɧɣəɚ ɔɘɑɑɞ ɐɚɗɨɣɌɞɧɑ ɖɚəɞɟɜɧ, ɡɚ-

ɞɫ ɝɛɔɖɟɗɚɚɍɜɌɓəɧɑ ɖɚəɞɟɜɧ ɞɌɖɒɑ ɍɧɗɔ ɚɛɔ-

ɝɌəɧ Ɏ ɗɔɞɑɜɌɞɟɜɑ [34 - 36]. Ȯ əɌɤɑɘ ɔɝɝɗɑɐɚ-

ɎɌəɔɔ ɖɚəɞɟɜɧ Ɏɝɑɡ ɚɍɜɌɓɚɎɌəɔɕ ɞɌɖɒɑ ɍɧɗɔ 

ɐɚɗɨɣɌɞɧɑ (ɍɟɏɜɔɝɞɧɑ), Ɍ ɠɚɜɘɌ ɍɧɗɌ ɗɔɍɚ əɑ-

ɛɜɌɎɔɗɨəɌɫ (50%), ɗɔɍɚ ɚɖɜɟɏɗɌɫ ɔɗɔ ɚɎɌɗɨəɌɫ 

(25% ɔ 25%). ȶɚəɞɜɌɝɞəɚɑ ɟɝɔɗɑəɔɑ ȶȹɉȼ ɎɌɜɔ-

Ɍɍɑɗɨəɚ. Ȱɗɫ əɔɡ ɞɌɖ ɒɑ, ɖɌɖ ɔ ɐɗɫ ȸȹɉȼ, ɡɌ-

ɜɌɖɞɑɜɑə əɑɖɜɚɓ, ɛɚɩɞɚɘɟ ɛɜɔ ɖɚəɞɜɌɝɞəɚɘ 

ɟɝɔɗɑəɔɔ ɝɞɜɟɖɞɟɜɌ ɚɛɟɡɚɗɔ ɍɧɗɌ əɑɚɐəɚɜɚɐəɚɕ 

ɔɗɔ ɚɛɜɑɐɑɗɫɗɚɝɨ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑ ɑɑ ɛɚ ɛɑ-

ɜɔɠɑɜɔɔ, ɣɞɚ ɔ ɍɧɗɚ ɛɚɐɞɎɑɜɒɐɑəɚ Ɏ əɌɤɑɘ 

ɔɝɝɗɑɐɚɎɌəɔɔ [35, 36].  ȹɌɗɔɣɔɑ ɛɜɔɖɚɜəɑɎɚɕ ɔ 

ɘɑɐɔɌɝɞɔəɌɗɨəɚɕ ɗɔɘɠɌɐɑəɚɛɌɞɔɔ ɛɚ ɐɌəəɧɘ 

ɗɔɞɑɜɌɞɟɜɧ əɑ ɡɌɜɌɖɞɑɜəɚ, ɚɐəɌɖɚ Ɏ əɌɤɑɘ ɔɝ-

ɝɗɑɐɚɎɌəɔɔ ɟɎɑɗɔɣɑəɔɑ ɜɌɓɘɑɜɚɎ ɗɔɘɠɌɞɔɣɑ-

ɝɖɔɡ ɟɓɗɚɎ ɍɚɗɑɑ 10 ɘɘ ɛɚ ɖɚɜɚɞɖɚɕ ɚɝɔ ɚɛɜɑɐɑ-

ɗɫɗɚɝɨ Ɏɚ Ɏɝɑɡ əɌɍɗɪɐɑəɔɫɡ [37]. ȿ ɐɎɟɡ ɛɌɢɔ-

ɑəɞɚɎ ɟɎɑɗɔɣɑəɔɑ ɗɔɘɠɌɞɔɣɑɝɖɔɡ ɟɓɗɚɎ ɍɧɗɚ 

ɚɍɟɝɗɚɎɗɑəɚ ɘɑɞɌɝɞɌɞɔɣɑɝɖɔɘ ɛɚɜɌɒɑəɔɑɘ, ɟ 

ɐɎɟɡ ð ɎɚɝɛɌɗɔɞɑɗɨəɧɘɔ ɔɓɘɑəɑəɔɫɘɔ. ȿɘɑɜɑə-

əɧɕ ɛɗɑɎɜɌɗɨəɧɕ Ɏɧɛɚɞ ɚɛɜɑɐɑɗɫɑɞɝɫ Ɏ 24% 

ɝɗɟɣɌɑɎ ɛɚ ɐɌəəɧɘ ɗɔɞɑɜɌɞɟɜɧ, Ɏ əɌɤɑɘ 

əɌɍɗɪɐɑəɔɔ ɚə ɎɝɞɜɑɣɌɗɝɫ Ɏ 50% ɝɗɟɣɌɑɎ [37]. 

ȺɍɧɓɎɑɝɞɎɗɑəɔɫ ɞɌɖɒɑ ɚɛɜɑɐɑɗɫɪɞɝɫ ɘɑəɑɑ ɣɑɘ 

Ɏ 9% ɝɗɟɣɌɑɎ, Ɏ əɌɤɑɘ əɌɍɗɪɐɑəɔɔ Ɏ 50% ɝɗɟ-

ɣɌɑɎ [37]. ȶɜɚɘɑ ɞɚɏɚ, ɛɜɔ ɌəɌɗɔɓɑ ɚɖɜɟɒɌɪɥɑɕ 

ɛɌɜɑəɡɔɘɧ Ɏ ɍɚɗɨɤɔəɝɞɎɑ əɌɍɗɪɐɑəɔɕ ɚəɌ ɍɧ-

ɗɌ əɑ ɔɓɘɑəɑəɌ, Ɍ Ɏ ɚɐəɚɘ əɌɍɗɪɐɑəɔɔ ɍɧɗɔ 

ɎɧɫɎɗɑəɧ ɟɣɌɝɞɖɔ ɟɛɗɚɞəɑəɔɫ ɛɚ ɞɔɛɟ çɘɌɞɚɎɚ-

ɏɚ ɝɞɑɖɗɌè. ȻɜɔɗɑɒɌɥɌɫ ɘɑɒɐɚɗɑɎɌɫ ɔɗɔ ɖɚ-

ɝɞɌɗɨəɌɫ ɛɗɑɎɜɌ ɍɧɗɌ ɟɞɚɗɥɑəɌ Ɏ 50% ɝɗɟɣɌɑɎ. 

ȺɐəɌɖɚ Ɏɝɑ ɒɑ ɝɗɑɐɟɑɞ ɚɞɘɑɞɔɞɨ, ɣɞɚ ɚɏɜɌəɔɣɑ-

əɔɑɘ əɌɤɑɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɍɧɗɚ əɑɍɚɗɨɤɚɑ ɖɚ-

ɗɔɣɑɝɞɎɚ əɌɍɗɪɐɑəɔɕ ȶȹɉȼ. 

ȸɑɗɖɚɖɗɑɞɚɣəɌɫ əɑɕɜɚɩəɐɚɖɜɔəəɌɫ ɖɌɜ-

ɢɔəɚɘɌ ɝɚɝɞɌɎɗɫɑɞ ɚɖɚɗɚ 20% Ɏɝɑɡ ɍɜɚəɡɚɏɑə-

əɧɡ ɜɌɖɚɎ ɗɑɏɖɚɏɚ ɔ ɚɍɧɣəɚ ɛɜɑɐɝɞɌɎɗɫɑɞ ɝɚɍɚɕ 

ɖɜɟɛəɚɑ, ɣɌɥɑ ɢɑəɞɜɌɗɨəɚ ɜɌɝɛɚɗɚɒɑəəɚɑ, ɚɍ-

ɜɌɓɚɎɌəɔɑ ɗɑɏɖɚɏɚ ɔɗɔ ɘɑɐɔɌɝɞɔəɌɗɨəɚ ɜɌɝɛɚ-

ɗɚɒɑəəɚɑ ɚɍɜɌɓɚɎɌəɔɑ, ɎɚɎɗɑɖɌɪɥɑɑ ɛɚ ɖɜɌɕ-

əɑɕ ɘɑɜɑ ɚɐəɔ (ɛɜɌɎɚɑ ɔɗɔ ɗɑɎɚɑ) ɎɚɜɚɞɌ ɗɑɏɖɚɏɚ 

[32, 3 8]. Ȱɗɫ əɔɓɖɚɐɔɠɠɑɜɑəɢɔɜɚɎɌəəɚɏɚ (ɌəɌ-

ɛɗɌɓɔɜɚɎɌəəɚɏɚ) ɎɌɜɔɌəɞɌ ɡɌɜɌɖɞɑɜəɌ ɎɧɜɌ-

ɒɑəəɌɫ ɝɞɜɟɖɞɟɜəɌɫ ɔ ɖɗɑɞɚɣəɌɫ Ɍɞɔɛɔɫ, ɚɣɌɏɔ 

əɑɖɜɚɓɌ, ɎɧɜɌɒɑəəɧɕ ɔəɠɔɗɨɞɜɌɞɔɎəɧɕ ɜɚɝɞ. 

ȰɌəəɧɑ ɚɛɟɡɚɗɔ ɎɝɞɜɑɣɌɪɞɝɫ Ɏ Ɏɔɐɑ ɘɚəɚ-

ɘɚɜɠəɚɏɚ ɔɗɔ ɖɚɘɍɔəɔɜɚɎɌəəɚɏɚ ɛɚɐɎɌɜɔɌə-

ɞɚɎ. Ȼɜɔ ɛɚɝɗɑɐəɑɘ ɝɞɜɟɖɞɟɜɧ ɌəɌɛɗɌɓɔɜɚɎɌə-

əɚɕ əɑɕɜɚɩəɐɚɖɜɔəəɚɕ ɚɛɟɡɚɗɔ ɝɚɣɑɞɌɪɞɝɫ ɝɚ 

ɝɞɜɟɖɞɟɜɌɘɔ ɜɌɖɌ, Ɏ ɞɚɘ ɣɔɝɗɑ ɛɗɚɝɖɚɖɗɑɞɚɣəɚ-

ɏɚ ɔ ɌɐɑəɚɖɌɜɢɔəɚɘɧ. ȸɔɖɜɚɝɖɚɛɔɣɑɝɖɔ ɌəɌ-

ɛɗɌɓɔɜɚɎɌəəɧɕ ɖɌɜɢɔəɚɔɐ ɚɍɧɣəɚ əɑ ɚɞɗɔɣɔɘ 

ɚɞ ɜɌɖɌ. Ȯ ɜɫɐɑ əɌɍɗɪɐɑəɔɕ Ɏ ɚɐəɚɕ ɚɛɟɡɚɗɔ 

ɘɚɒəɚ ɛɜɚɝɗɑɐɔɞɨ Ɏɝɪ ɏɌɘɘɟ ɔɓɘɑəɑəɔɕ: ɚɞ 

Ɏɧɝɚɖɚ- ɐɚ əɔɓɖɚɐɔɠɠɑɜɑəɢɔɜɚɎɌəəɚɏɚ ɖɌɜɢɔ-

əɚɔɐɌ. Ȯ ɝɎɫɓɔ ɝ ɩɞɔɘ ɐɌɒɑ ɛɜɔ ɏɔɝɞɚɗɚɏɔɣɑ-

ɝɖɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ əɌ ɚɝəɚɎɌəɔɔ ɔɝɝɗɑɐɚɎɌəɔɕ 

ɞɚɗɨɖɚ ɠɜɌɏɘɑəɞɌ ɚɛɟɡɚɗɔ, Ɏɓɫɞɚɏɚ ɛɜɔ ɍɔɚɛ-

ɝɔɔ, əɑ ɎɝɑɏɐɌ ɟɐɌɑɞɝɫ ɛɚɗɟɣɔɞɨ ɛɚɗəɚɢɑəəɟɪ 

ɖɌɜɞɔəɟ əɚɎɚɚɍɜɌɓɚɎɌəɔɫ, ɎɑɜɔɠɔɢɔɜɚɎɌɞɨ ɏɔ-

ɝɞɚɗɚɏɔɣɑɝɖɔɕ ɎɌɜɔɌəɞ ɔ ɐɔɌɏəɚɓ [22]. Ȯ ɛɚɐɚɍ-

əɧɡ ɝɗɟɣɌɫɡ ɐɗɫ ɟɞɚɣəɑəɔɫ ɛɜɔɜɚɐɧ ɚɍɜɌɓɚɎɌ-

əɔɫ ɛɜɔɘɑəɫɑɞɝɫ ɔɘɘɟəɚɏɔɝɞɚɡɔɘɔɣɑɝɖɚɑ ɔɝ-

ɝɗɑɐɚɎɌəɔɑ. Ȼɚɩɞɚɘɟ əɌ ȶȾ ȸȹɉȼ əɑ ɚɞɗɔɣɔɘ ɚɞ 
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ɐɜɟɏɔɡ ɜɌɖɚɎ ɗɑɏɖɚɏɚ [30]. Ȯ əɌɤɑɘ ɔɝɝɗɑɐɚɎɌ-

əɔɔ ɢɑəɞɜɌɗɨəɌɫ ɗɚɖɌɗɔɓɌɢɔɫ ɛɜɑɚɍɗɌɐɌɗɌ 

(54,3%). ȸȹɉȼ ɞɌɖɒɑ ɖɌɖ ȶȹɉȼ ɣɌɥɑ ɚɍəɌɜɟ-

ɒɔɎɌɗɔ Ɏ ɛɜɌɎɚɘ ɗɑɏɖɚɘ (Ɏ Ɏɑɜɡəɑɘ ɝɑɏɘɑəɞɑ 

əɔɒəɑɕ ɐɚɗɔ).  ȿ ɍɚɗɨɤɔəɝɞɎɌ ɚɍɜɌɓɚɎɌəɔɕ 

ɠɚɜɘɌ ɍɧɗɌ əɑɛɜɌɎɔɗɨəɌɫ, ɚɐəɌɖɚ Ɏ 21% ɝɗɟɣɌ-

ɑɎ ɎɝɞɜɑɣɌɗɌɝɨ ɚɖɜɟɏɗɌɫ. ȭɚɗɨɤɔəɝɞɎɚ ɚɍɜɌɓɚ-

ɎɌəɔɕ ɔɘɑɗɔ ɡɌɜɌɖɞɑɜəɧɑ ɐɗɫ ɓɗɚɖɌɣɑɝɞɎɑəəɧɡ 

ɚɍɜɌɓɚɎɌəɔɕ ɝɛɔɖɟɗɚɚɍɜɌɓəɧɑ, əɑɣɑɞɖɔɑ ɔ əɑ-

ɜɚɎəɧɑ ɖɚəɞɟɜɧ, Ɍ ɚɖɜɟɒɌɪɥɌɫ ɛɌɜɑəɡɔɘɌ ɍɧ-

ɗɌ ɗɔɍɚ ɌɞɑɗɑɖɞɌɓɔɜɚɎɌəɌ, ɗɔɍɚ ɟɛɗɚɞəɑəɌ ɛɚ 

ɞɔɛɟ çɘɌɞɚɎɚɏɚ ɝɞɑɖɗɌè ɟ ɍɚɗɨɤɔəɝɞɎɌ ɚɍɜɌɓɚ-

ɎɌəɔɕ. ȶɜɚɘɑ ɞɚɏɚ, Ɏ ɚɞɗɔɣɔɑ ɚɞ ɚɝɞɌɗɨəɧɡ ɚɛɟ-

ɡɚɗɑɕ ɟ əɑɝɖɚɗɨɖɔɡ ɛɌɢɔɑəɞɚɎ ɝ ȸȹɉȼ ɚɛɜɑɐɑ-

ɗɫɗɔ ȶȾ-ɛɜɔɓəɌɖɔ ɖɌəɢɑɜɚɘɌɞɚɓəɚɏɚ ɗɔɘɠɌə-

ɏɔɞɌ (21,4%), Ɍ ɞɌɖɒɑ Ɏɧɛɚɞ Ɏ ɛɗɑɎɜɌɗɨəɚɕ ɛɚ-

ɗɚɝɞɔ (35,7%). 

ȹɑɕɜɚɩəɐɚɖɜɔəəɧɑ ɚɛɟɡɚɗɔ ɔɘɑɪɞ ɜɌɓ-

ɗɔɣəɟɪ ɝɞɑɛɑəɨ ɎɌɝɖɟɗɫɜɔɓɌɢɔɔ. ȸɑɞɚɐ ɐɔəɌ-

ɘɔɣɑɝɖɚɏɚ ɖɚəɞɜɌɝɞəɚɏɚ ɟɝɔɗɑəɔɫ, ɓɌɖɗɪɣɌɪ-

ɥɔɕɝɫ Ɏ ɛɚɗɟɣɑəɔɔ ɔɓɚɍɜɌɒɑəɔɕ Ɏ ɜɌɓɗɔɣəɧɑ 

Ɏɜɑɘɑəəɧɑ ɔəɞɑɜɎɌɗɧ ɛɚɝɗɑ ɎəɟɞɜɔɎɑəəɚɏɚ 

ɎɎɑɐɑəɔɫ ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ, ɛɚɓɎɚɗɫɑɞ 

ɚɢɑəɔɞɨ ɡɌɜɌɖɞɑɜ ɎɌɝɖɟɗɫɜɔɓɌɢɔɔ ɚɍɜɌɓɚɎɌəɔɫ 

ɗɑɏɖɚɏɚ. ȹɌɘɔ ɍɧɗɔ ɛɚɗɟɣɑəɧ ɔɓɚɍɜɌɒɑəɔɫ Ɏ 

əɌɞɔɎəɟɪ ɔ Ɏɝɑɏɚ ɞɜɔ ɠɌɓɧ ɍɚɗɪɝəɚɏɚ ɖɚə-

ɞɜɌɝɞəɚɏɚ ɟɝɔɗɑəɔɫ ɝ ɢɑɗɨɪ ɘɔəɔɘɔɓɌɢɔɔ ɗɟɣɑ-

Ɏɚɕ əɌɏɜɟɓɖɔ, əɌ ɚɝəɚɎɌəɔɔ ɖɚɞɚɜɧɡ ɍɧɗ ɛɜɚ-

Ɏɑɐɑə ɜɌɝɣɑɞ çɛɑɜɠɟɓɔɔè ɔ ɚɞəɚɤɑəɔɫ ɛɗɚɞəɚ-

ɝɞɔ çɚɍɜɌɓɚɎɌəɔɑ/ɌɚɜɞɌè. ȶɌɜɢɔəɚɔɐɧ ɔɘɑɪɞ 

ɛɜɑɔɘɟɥɑɝɞɎɑəəɚ Ɏɧɝɚɖɟɪ ɎɌɝɖɟɗɫɜɔɓɌɢɔɪ, 

ɖɚɞɚɜɌɫ ɡɌɜɌɖɞɑɜɔɓɟɑɞɝɫ ɔəɞɑəɝɔɎəɧɘ əɌɖɚɛ-

ɗɑəɔɑɘ ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ ɛɜɔ ɍɚɗɪɝəɚɘ 

ɖɚəɞɜɌɝɞəɚɘ ɟɝɔɗɑəɔɔ [39]. Ȯ əɌɤɑɘ ɔɝɝɗɑɐɚ-

ɎɌəɔɔ Ⱦȶ ɔ Ȭȶ ɔɘɑɗɔ ɝɡɚɐəɧɑ ɛɌɜɌɘɑɞɜɧ ɖɚə-

ɞɜɌɝɞɔɜɚɎɌəɔɫ, ɣɞɚ ɛɚɐɞɎɑɜɒɐɌɪɞ ɜɑɓɟɗɨɞɌɞɧ 

ɌəɌɗɔɓɌ əɑ ɞɚɗɨɖɚ ɛɗɚɞəɚɝɞəɧɡ ɛɚɖɌɓɌɞɑɗɑɕ Ɏ 

ɠɌɓɧ ɍɚɗɪɝəɚɏɚ ɖɚəɞɜɌɝɞəɚɏɚ ɟɝɔɗɑəɔɫ, əɚ ɔ 

ɜɑɓɟɗɨɞɌɞɧ ɛɌɜɌɘɑɞɜɚɎ çɛɑɜɠɟɓɔɔè ɔ ɚɞəɚɤɑ-

əɔɫ ɛɗɚɞəɚɝɞɔ çɚɍɜɌɓɚɎɌəɔɑ/ɌɚɜɞɌè, ɞɌɖ ɖɌɖ 

ɚəɔ ɫɎɗɫɪɞɝɫ ɍɚɗɑɑ ɚɍɦɑɖɞɔɎəɧɘɔ ɘɑɞɚɐɌɘɔ 

ɔɓɟɣɑəɔɫ ɖɜɚɎɚɞɚɖɌ Ɏ ɚɍɜɌɓɚɎɌəɔɔ, ɛɚɓɎɚɗɫɪ-

ɥɔɘɔ ɔɓɍɑɒɌɞɨ Ɏɗɔɫəɔɑ ɝɑɜɐɑɣəɚɏɚ ɎɧɍɜɚɝɌ ɔ 

ɚɍɦɑɘɌ ɢɔɜɖɟɗɔɜɟɪɥɑɕ ɖɜɚɎɔ, ɖɚɞɚɜɧɑ ɔəɐɔ-

ɎɔɐɟɌɗɨəɧ ɟ ɖɌɒɐɚɏɚ ɣɑɗɚɎɑɖɌ. ȴɓ ɛɚɗɟɣɑəəɧɡ 

ɜɑɓɟɗɨɞɌɞɚɎ ɔɝɝɗɑɐɚɎɌəɔɫ ɎɧɫɎɗɑəɚ, ɣɞɚ Ⱦȶ ɔ 

Ȭȶ ɔɘɑɪɞ Ɏɧɝɚɖɔɑ ɛɚɖɌɓɌɞɑɗɔ ɎɌɝɖɟɗɫɜɔɓɌɢɔɔ 

ɛɚ ɝɜɌɎəɑəɔɪ ɝɚ ɓɗɚɖɌɣɑɝɞɎɑəəɧɘɔ əɑɕɜɚɩəɐɚ-

ɖɜɔəəɧɘɔ ɚɛɟɡɚɗɫɘɔ. Ȯ ɍɚɗɨɤɔəɝɞɎɑ əɌɍɗɪɐɑ-

əɔɕ ɟ Ⱦȶ ɔ Ȭȶ ɘɌɖɝɔɘɌɗɨəɧɑ ɛɚɖɌɓɌɞɑɗɔ 

əɌɖɚɛɗɑəɔɫ ɍɧɗɔ Ɏ Ɏɑəɚɓəɟɪ ɠɌɓɟ ɔɝɝɗɑɐɚɎɌ-

əɔɫ, Ɍ ȶȹɉȼ ɘɌɖɝɔɘɌɗɨəɚ əɌɖɌɛɗɔɎɌɗɔ ɖɚə-

ɞɜɌɝɞəɧɕ ɛɜɑɛɌɜɌɞ Ɏ ɌɜɞɑɜɔɌɗɨəɟɪ ɠɌɓɟ. 

ȸȹɉȼ ɝɗɌɍɚ əɌɖɌɛɗɔɎɌɗ ɖɚəɞɜɌɝɞəɧɕ ɛɜɑɛɌɜɌɞ 

Ɏ ɌɜɞɑɜɔɌɗɨəɟɪ ɔ Ɏɑəɚɓəɟɪ ɠɌɓɧ ɔɝɝɗɑɐɚɎɌ-

əɔɫ. çȻɑɜɠɟɓɔɫè ɔ ɚɞəɚɤɑəɔɑ ɛɗɚɞəɚɝɞɔ çɚɍɜɌ-

ɓɚɎɌəɔɑ/ɌɚɜɞɌè ɟ əɑɕɜɚɩəɐɚɖɜɔəəɧɡ ɜɌɖɚɎ ɍɧ-

ɗɔ ɝɡɚɐəɧ ɟ ȶȹɉȼ ɔ ȸȹɉȼ, ɔ ɍɧɗɔ əɔɒɑ, ɣɑɘ ɟ 

ɖɌɜɢɔəɚɔɐɚɎ. Ȼɜɔ ɩɞɚɘ çɛɑɜɠɟɓɔɫè ɔ ɚɞəɚɤɑ-

əɔɑ ɛɗɚɞəɚɝɞɔ çɚɍɜɌɓɚɎɌəɔɑ/ɌɚɜɞɌè ɍɧɗɔ Ɏɧɤɑ 

ɟ Ȭȶ ɛɚ ɝɜɌɎəɑəɔɪ ɝ Ⱦȶ. 

Ȼɚ ɜɑɓɟɗɨɞɌɞɌɘ ɜɌəɑɑ ɛɜɚɎɑɐɑəəɧɡ ɔɝɝɗɑ-

ɐɚɎɌəɔɕ ȬȶȾȯ-ɝɑɖɜɑɞɔɜɟɪɥɔɑ ɗɑɏɚɣəɧɑ ɖɌɜɢɔ-

əɚɔɐɧ ɍɚɗɑɑ ɌɏɜɑɝɝɔɎəɧ, ɣɑɘ ɏɚɜɘɚəɌɗɨəɚ-

əɑɌɖɞɔɎəɧɑ ȹɉȺ, ɔ ɣɌɥɑ ɌɝɝɚɢɔɔɜɚɎɌəɧ ɝ ɘɑ-

ɞɌɝɞɌɓɔɜɚɎɌəɔɑɘ (32-46%) ɔ Ɏɧɝɚɖɔɘ ɛɚɖɌɓɌɞɑ-

ɗɑɘ ɜɑɢɔɐɔɎɚɎ Ɏ ɚɞɐɌɗɑəəɧɑ ɝɜɚɖɔ ɛɚɝɗɑ ɡɔ-

ɜɟɜɏɔɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ (17-43%), ɛɜɔ ɩɞɚɘ ɐɗɔ-

ɞɑɗɨəɚɝɞɨ ɛɑɜɔɚɐɌ ɘɑɒɐɟ ɚɛɑɜɌɞɔɎəɧɘ ɎɘɑɤɌ-

ɞɑɗɨɝɞɎɚɘ ɔ ɜɑɢɔɐɔɎɚɘ ɝɚɝɞɌɎɔɗɌ Ɏ ɝɜɑɐəɑɘ 6,5 

ɏɚɐɌ [40-42]. Ȯ əɌɤɑɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɍɧɗɚ ɎɧɫɎ-

ɗɑəɚ, ɣɞɚ ɣɌɥɑ ɠɟəɖɢɔɚəɌɗɨəɚ ɌɖɞɔɎəɧɘɔ ɍɧ-

ɗɔ Ⱦȶ, əɑɝɘɚɞɜɫ əɌ ɍɚɗɑɑ ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɟɪ 

ɛɜɔɜɚɐɟ ɐɌəəɚɏɚ ɚɍɜɌɓɚɎɌəɔɫ. Ȼɜɔ ɩɞɚɘ ɍɚɗɑɑ 

əɔɓɖɔɑ ɛɚɖɌɓɌɞɑɗɔ ɛɑɜɠɟɓɔɔ ɔ ɛɗɚɞəɚɝɞɔ çɚɍɜɌ-

ɓɚɎɌəɔɑ/ɌɚɜɞɌè ɟ ɖɌɜɢɔəɚɔɐɌ əɑɍɚɗɨɤɚɏɚ ɜɌɓ-

ɘɑɜɌ ɘɚɏɟɞ ɓɌɝɞɌɎɔɞɨ ɛɚɐɚɓɜɑɎɌɞɨ ɏɚɜɘɚəɌɗɨ-

əɟɪ ɌɖɞɔɎəɚɝɞɨ ɚɍɜɌɓɚɎɌəɔɫ. 

ȺɏɜɌəɔɣɑəɔɫ ɔɝɝɗɑɐɚɎɌəɔɫ. 

ȺɝəɚɎəɧɘ ɚɏɜɌəɔɣɑəɔɑɘ ɘɑɞɚɐɌ ɍɧɗɚ əɑ-

ɍɚɗɨɤɚɑ ɖɚɗɔɣɑɝɞɎɚ ɛɌɢɔɑəɞɚɎ, Ɏ ɣɌɝɞəɚɝɞɔ ɝ 

Ȭȶ ɔ ȶȹɉȼ ɗɑɏɖɚɏɚ. Ȼɜɔ əɌɖɚɛɗɑəɔɔ ɍɚɗɨɤɑɏɚ 

ɖɚɗɔɣɑɝɞɎɌ əɌɍɗɪɐɑəɔɔ Ɏɚɓɘɚɒəɚ ɎɧɫɎɗɑəɔɑ 

əɚɎɧɡ ȶȾ-ɛɜɔɓəɌɖɚɎ, ɖɚɞɚɜɧɑ ɛɚɓɎɚɗɫɞ ɟɗɟɣ-

ɤɔɞɨ ɖɌɣɑɝɞɎɚ ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɕ ɐɔɌɏəɚɝɞɔɖɔ 

ɜɌɓɗɔɣəɧɡ ȹɉȺ ɗɑɏɖɔɡ.  

ȮɧɎɚɐɧ. 

ȼɌəəɫɫ ɐɔɌɏəɚɝɞɔɖɌ ȬȶȾȯ-

ɛɜɚɐɟɢɔɜɟɪɥɑɕ ɚɛɟɡɚɗɔ ɫɎɗɫɑɞɝɫ ɛɑɜɎɚɝɞɑ-

ɛɑəəɚɕ ɓɌɐɌɣɑɕ, ɞɌɖ ɖɌɖ Ɏ ɓəɌɣɔɞɑɗɨəɚɕ ɝɞɑɛɑ-

əɔ Ɏɗɔɫɑɞ əɌ ɞɌɖɞɔɖɟ Ɏɑɐɑəɔɫ ɛɌɢɔɑəɞɚɎ. ȶɚɘ-

ɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ ɝ ɍɚɗɪɝəɧɘ ɖɚəɞɜɌɝɞ-

əɧɘ ɟɝɔɗɑəɔɑɘ ɐɌɑɞ Ɏɚɓɘɚɒəɚɝɞɨ ɟɝɞɌəɚɎɔɞɨ 

əɌɗɔɣɔɑ ɚɛɟɡɚɗɔ Ɏ ɗɑɏɖɔɡ ɔ ɛɜɑɐɛɚɗɚɒɔɞɨ əɌ 

ɐɚɚɛɑɜɌɢɔɚəəɚɘ ɩɞɌɛɑ ɐɔɌɏəɚɓ ɞɚɏɚ ɔɗɔ ɔəɚɏɚ 

ɎɔɐɌ əɑɕɜɚɩəɐɚɖɜɔəəɚɏɚ ɚɍɜɌɓɚɎɌəɔɫ. ȮɧɫɎɗɑ-

əɔɑ ɛɑɜɔɠɑɜɔɣɑɝɖɚɏɚ ɚɍɜɌɓɚɎɌəɔɫ ɚɖɜɟɏɗɚɕ ɔɗɔ 

ɚɎɌɗɨəɚɕ ɠɚɜɘɧ ɝ ɣɑɞɖɔɘɔ ɜɚɎəɧɘɔ ɔɗɔ ɍɟɏɜɔ-

ɝɞɧɘɔ ɖɚəɞɟɜɌɘɔ, ɌɖɞɔɎəɚ əɌɖɌɛɗɔɎɌɪɥɑɏɚ 

ɖɚəɞɜɌɝɞəɧɕ ɛɜɑɛɌɜɌɞ ɛɚɓɎɚɗɫɑɞ ɟɝɞɌəɚɎɔɞɨ 

ɐɔɌɏəɚɓ ɖɌɜɢɔəɚɔɐ ɗɑɏɖɚɏɚ ɛɚ ɐɌəəɧɘ ȶȾ. Ȼɜɔ 

ɚɍəɌɜɟɒɑəɔɔ Ɏ ɖɌɜɢɔəɚɔɐɑ ɓɚəɧ əɑɖɜɚɓɌ, 

ɘɚɒəɚ ɓɌɛɚɐɚɓɜɔɞɨ Ɍɞɔɛɔɣəɧɕ ɖɌɜɢɔəɚɔɐ. Ȭ 

əɔɓɖɔɑ ɛɚɖɌɓɌɞɑɗɔ çɛɑɜɠɟɓɔɔè ɔ ɚɞəɚɤɑəɔɫ 

ɛɗɚɞəɚɝɞɔ çɚɍɜɌɓɚɎɌəɔɑ/ɌɚɜɞɌè ɟ ɖɌɜɢɔəɚɔɐɌ 

əɑɍɚɗɨɤɚɏɚ ɜɌɓɘɑɜɌ ɛɚɓɎɚɗɫɪɞ ɛɜɑɐɛɚɗɚɒɔɞɨ 

ɏɚɜɘɚəɌɗɨəɟɪ ɌɖɞɔɎəɚɝɞɨ ɎɧɫɎɗɑəəɚɏɚ ɚɍɜɌɓɚ-

ɎɌəɔɫ. Ȼɜɔ ɎɧɫɎɗɑəɔɔ ɚɍɜɌɓɚɎɌəɔɫ əɑɛɜɌɎɔɗɨ-

əɚɕ ɠɚɜɘɧ ɝ ɍɟɏɜɔɝɞɧɘɔ ɔɗɔ əɑɣɑɞɖɔɘɔ ɖɚəɞɟ-

ɜɌɘɔ, əɌɗɔɣɔɑɘ ɖɌɗɨɢɔəɌɞɚɎ, ɓɚə əɑɖɜɚɓɌ ɔ 

ɔəɎɌɓɔɔ Ɏ ɍɜɚəɡ (ɚɍɜɧɎ ɍɜɚəɡɌ, ɝɞɑəɚɓ ɍɜɚəɡɌ 

ɍɑɓ/ɝ ɜɌɝɛɜɚɝɞɜɌəɑəɔɑɘ Ɏ ɛɜɚɝɎɑɞ ɍɜɚəɡɌ), 

ɘɚɒəɚ ɓɌɛɚɐɚɓɜɔɞɨ əɑɕɜɚɩəɐɚɖɜɔəəɧɕ ɜɌɖ 

(ȸȹɉȼ ɔɗɔ ȶȹɉȼ).  

ȴɝɞɚɣəɔɖ ɠɔəɌəɝɔɜɚɎɌəɔɫ ɔ  ɖɚəɠɗɔɖɞ 

ɔəɞɑɜɑɝɚɎ. 

ȬɎɞɚɜɧ ɐɌəəɚɕ ɝɞɌɞɨɔ ɛɚɐɞɎɑɜɐɔɗɔ ɚɞɝɟɞ-

ɝɞɎɔɑ ɖɚəɠɗɔɖɞɌ ɔəɞɑɜɑɝɚɎ, ɚ ɖɚɞɚɜɚɘ əɑɚɍɡɚ-

ɐɔɘɚ ɝɚɚɍɥɔɞɨ. 
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ȮȺȳȸȺȲȹȺȽȾȴ ȺȰȹȺɀȺȾȺȹȹȺȵ ɉȸȴȽȽȴȺȹȹȺȵ ȾȺȸȺȯȼȬɀȴȴ  Ƚ 

99MTC-MAA ȴ ɂȴȾȼȬȾȺȸ GA-67 Ȯ Ⱥɂȱȹȶȱ ȼȬȽȻȼȺȽȾȼȬȹȞȹȹȺȽȾȴ ȼȬȶȬ 

ȷȞȯȶȺȯȺ ȹȬ ɉȾȬȻȱ ȮɇȭȺȼȬ ȾȬȶȾȴȶȴ ȺȻȱȼȬȾȴȮȹȺȯȺ ȮȸȱɄȬȾȱȷɈȽȾȮȬ 

 

ȬɘɚɝɚɎ Ȯ.ȴ., ȬɏɌɠɚəɚɎ Ȭ.Ⱥ., ȳɚɗɚɞəɔɢɖɌɫ Ȯ.Ȼ. 

 
ɑɝɚɎɑɜɤɑəɝɞɎɚ ɌɗɏɚɜɔɞɘɚɎ ɝɎɚɑɎɜɑɘɑəəɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɜɌɖɌ ɗɑɏɖɚɏɚ, əɑ-

ɝɘɚɞɜɫ əɌ Ɏɚɓɘɚɒəɚɝɞɔ ɝɚɎɜɑɘɑəəɧɡ ɘɑɞɚɐɚɎ ɗɟɣɑɎɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ, ɚɛɜɑ-

ɐɑɗɫɑɞ ɛɜɚɍɗɑɘɟ ɜɑɗɑɎɌəɞəɚɕ ɚɢɑəɖɔ ɜɌɝɛɜɚɝɞɜɌəɑəəɚɝɞɔ ɜɌɖɌ ɗɑɏɖɚɏɚ əɌ 

ɛɜɑɐɚɛɑɜɌɢɔɚəəɚɘ ɩɞɌɛɑ. 

ɂɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. ȴɓɟɣɔɞɨ Ɏɚɓɘɚɒəɚɝɞɔ ɛɜɔɘɑəɑəɔɫ ɝɚɎɜɑɘɑəəɧɡ ɗɟɣɑɎɧɡ 

ɘɑɞɚɐɚɎ ɐɔɌɏəɚɝɞɔɖɔ Ɏ ɚɢɑəɖɑ ɜɌɝɛɜɚɝɞɜɌəɬəəɚɝɞɔ ɜɌɖɌ ɗɬɏɖɚɏɚ əɌ ɚɝəɚɎɑ ɛɜɔɘɑəɑəɔɫ 

ɘɟɗɨɞɔɝɛɔɜɌɗɨəɚɕ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ (ȸȽȶȾ) ɔ ɚɐəɚɠɚɞɚəəɚɕ ɩɘɔɝɝɔɚəəɚɕ 

ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ (ȺɀɉȶȾ) ɝ 99mTc-ȸȬȬ ɔ ɢɔɞɜɌɞɚɘ Ga-67.  

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. ȻɜɑɐɝɞɌɎɗɑəɧ ɜɑɓɟɗɨɞɌɞɧ ɖɚɘɛɗɑɖɝəɚɏɚ ɜɑəɞɏɑəɚ-

ɜɌɐɔɚɗɚɏɔɣɑɝɖɚɏɚ ɚɍɝɗɑɐɚɎɌəɔɫ 69 ɍɚɗɨəɧɡ ɜɌɖɚɘ ɗɑɏɖɚɏɚ (41 ɛɌɢɔɑəɞ  (59,4 %)  ð ɝ 

ɢɑəɞɜɌɗɨəɧɘ ɜɌɖɚɘ ɗɑɏɖɚɏɚ, ɝ ɛɑɜɔɠɑɜɔɣɑɝɖɔɘ ð  28 (40,6 %)).  ȻɌɢɔɑəɞɌɘ ɛɜɚɎɚɐɔɗɚɝɨ 

ȸȽȶȾ-ɔɝɝɗɑɐɚɎɌəɔɑ ɝ ɘəɚɏɚɠɌɓəɧɘ ɍɚɗɪɝəɧɘ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ (n=69 ɛɌɢɔɑəɞɚɎ), 

ȺɀɉȶȾ ɝ 99mȾc-ȸȬȬ (n=60 ɛɌɢɔɑəɞɚɎ) ɔ ȺɀɉȶȾ ɝ GA-67 (n=9 ɛɌɢɔɑəɞɚɎ). ȻɜɑɚɍɗɌɐɌ-

ɪɥɑɑ ɣɔɝɗɚ ɍɚɗɨəɧɡ ɝɚɝɞɌɎɔɗɔ ɛɌɢɔɑəɞɧ ɝ III ɝɞɌɐɔɑɕ (52 ɣɑɗɚɎɑɖɌ), ɝ IV ɝɞɌɐɔɑɕ ð 11 

ɣɑɗɚɎɑɖ, ɝ I-II ɝɞɌɐɔɫɘɔ ð 3 ɣɑɗɚɎɑɖɌ.  Ȼɜɔ ɝɞɌɞɔɝɞɔɣɑɝɖɚɕ ɚɍɜɌɍɚɞɖɑ ɐɌəəɧɡ ɔɝɛɚɗɨɓɚ-

ɎɌɗɔ ɛɜɚɏɜɌɘɘɟ/ɝɞɌɞɔɝɞɔɣɑɝɖɔɕ ɛɌɖɑɞ Statistika 6.0. 

ȼɑɓɟɗɨɞɌɞɧ. ȸȽȶȾ ɐɚɝɞɚɎɑɜəɚ ɖɗɌɝɝɔɠɔɢɔɜɚɎɌɗɌ Ⱦ-ɝɞɌɐɔɪ ɚɛɟɡɚɗɔ ð ɟ 56 ɚɛɑ-

ɜɔɜɚɎɌəəɧɡ ɛɌɢɔɑəɞɚɎ, ɝɞɌɐɔɫ ɚɖɌɓɌɗɌɝɨ ɓɌɎɧɤɑəɌ ð ɟ 7 ɛɌɢɔɑəɞɚɎ, ɓɌəɔɒɑəɌ ð ɟ 6 

ɛɌɢɔɑəɞɚɎ. Ȼɚ ɜɑɓɟɗɨɞɌɞɌɘ ȺɀɉȶȾ əɌɜɟɤɑəɔɫ ɘɔɖɜɚɢɔɜɖɟɗɫɢɔɔ əɌɍɗɪɐɌɗɔɝɨ ɟ Ɏɝɑɡ 

ɛɌɢɔɑəɞɚɎ, ɝɞɑɛɑəɨ ɎɧɜɌɒɑəəɚɝɞɔ əɌɜɟɤɑəɔɕ ɖɜɚɎɚɞɚɖɌ ɍɧɗɌ ɍɚɗɑɑ ɓəɌɣɔɘɚɕ, ɣɑɘ 

ɚɍɦɑɘ ɛɚɜɌɒɑəɔɫ ɗɑɏɚɣəɚɕ ɞɖɌəɔ ɛɜɔ Ɏɧɛɚɗəɑəɔɔ ȸȽȶȾ.  Ȯ 10 ɝɗɟɣɌɫɡ əɌɜɟɤɑəɔɑ 

ɖɜɚɎɚɞɚɖɌ ɠɔɖɝɔɜɚɎɌɗɚɝɨ ɗɔɤɨ ɛɚ ɜɑɓɟɗɨɞɌɞɌɘ ȺɀɉȶȾ ɝ 99mTc-ȸȬȬ, əɑɝɘɚɞɜɫ əɌ ɚɞ-

əɚɝɔɞɑɗɨəɟɪ ɝɚɡɜɌəəɚɝɞɨ ɝɚɝɟɐɔɝɞɚɏɚ ɜɟɝɗɌ ɛɜɔ ȶȾ-ɌəɏɔɚɏɜɌɠɔɔ. ȴɝɝɗɑɐɚɎɌəɔɑ ɝ ɢɔɞ-

ɜɌɞɚɘ Ga-67 ɎɧɫɎɔɗɚ ɚɣɌɏɔ ɏɔɛɑɜɠɔɖɝɌɢɔɔ ɛɜɑɛɌɜɌɞɌ 1-2 ɝɞɑɛɑəɔ əɌɖɚɛɗɑəɔɫ Ɏ ɚɛɟ-

ɡɚɗɑɎɚɘ ɚɍɜɌɓɚɎɌəɔɔ Ɏɚ Ɏɝɑɡ 9 ɝɗɟɣɌɫɡ. ȹɌɖɚɛɗɑəɔɑ ɜɌɐɔɚɠɌɜɘɛɜɑɛɌɜɌɞɌ (ȼɀȻ) ɎɧɫɎ-

ɗɑəɚ Ɏ ɜɑɏɔɚəɌɜəɧɡ Ɏəɟɞɜɔɏɜɟɐəɧɡ ɗɔɘɠɚɟɓɗɌɡ (Ȯȯȷȿ) Ɏ 6 ɝɗɟɣɌɫɡ, ɝ ɗɚɒəɚɛɚɗɚɒɔ-

ɞɑɗɨəɧɘ ɜɑɓɟɗɨɞɌɞɚɘ ɟ 3-ɡ ɛɌɢɔɑəɞɚɎ.  

ȮɧɎɚɐɧ. Ȼɜɔɘɑəɑəɔɑ ȺɀɉȶȾ ɝ 99mTc-ȸȬȬ ɛɚɓɎɚɗɫɑɞ ɐɚɛɚɗəɔɞɨ ɐɌəəɧɑ ȸȽȶȾ, 

ɚɢɑəɔɞɨ  ɠɟəɖɢɔɚəɌɗɨəɚɑ ɝɚɝɞɚɫəɔɑ ɗɬɏɖɔɡ ɔ ɎɔɓɟɌɗɔɓɔɜɚɎɌɞɨ ɜɌɓɜɟɤɑəɔɑ ɝɚɝɟɐɔɝɞɚɏɚ 

ɜɟɝɗɌ,    ɣɞɚ ɛɚɘɚɏɌɑɞ Ɏ ɚɛɜɑɐɑɗɑəɔɔ ɞɌɖɞɔɖɔ ɗɑɣɑəɔɫ, Ɏ ɞɚɘ ɣɔɝɗɑ ɚɛɑɜɌɞɔɎəɚɏɚ.  Ȼɜɔ-

ɘɑəɑəɔɑ ȺɀɉȶȾ ɝ ɢɔɞɜɌɞɚɘ Ga-67 ɛɚɘɚɏɌɑɞ Ɏ ɎɧɫɎɗɑəɔɔ ɜɑɏɔɚəɌɜəɚɏɚ ɔ ɚɞɐɌɗɑəəɚɏɚ 

ɘɑɞɌɝɞɌɓɔɜɚɎɌəɔɫ, ɚɐəɌɖɚ Ɏ ɜɫɐɑ ɝɗɟɣɌɑɎ ɚɛɜɑɐɑɗɫɪɞɝɫ ɗɚɒəɚɛɚɗɚɒɔɞɑɗɨəɧɑ ɐɌəəɧɑ, 

Ɏ ɝɎɫɓɔ ɝ ɝɚɛɟɞɝɞɎɟɪɥɔɘɔ ɎɚɝɛɌɗɔɞɑɗɨəɧɘɔ ɔɓɘɑəɑəɔɫɘɔ.. 
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POSSIBILITIES OF SINGLE-PHOTON EMISSION TOMOGRAPHY USING 99MTC-MAA 

AND CITRATE GA-67 IN ASSESSING THE PREVALENCE OF LUNG CANCER AT THE 

STAGE OF THE CHOICE OF SURGICAL INTERVENTION TACTICS 

 

Amosov V.I., Agaphonov A.O., Zolotnitskaya V.P.  
 

espite the possibilities of modern methods of radiology, imperfection of the alg o-

rithms for the timely diagnosis of lung cancer determines the problem o f the rel e-

vant assessment of the prevalence of lung cancer at the preoperative stage.  

Purpose.  To analyze the possibility of using modern radiology methods in assessing 

the prevalence of lung cancer based on the use of CT and SPECT with 99mTc -MAA and Ga l-

li um citrate -67.  

Materials and methods.  The results of a comprehensive radiological examination of 

69 patients with lung cancer (41 patients (59.4%) - with central lung cancer, with peripheral 

lung cancer - 28 (40.6%)). Patients underwent a CT study with mul tiphase bolus contrast (n 

= 69 patients), SPECT with 99mTc -MAA (n = 60 patients) and SPECT with Gallium -67 (n = 9 

patients). The prevailing number of patients were patients with stage III (52 people), with 

stage IV - 11 people, with stages I -II - 3 people.  

Results.  CT reliably classified the T -stage of the tumor - in 56 operated patients, the 

stage was overestimated - in 7 patients, underestimated - in 6 patients. Based on the results 

of SPECT, microcirculation disorders were observed in all patients, the s everity of blood flow 

disorders was more significant than the volume of lesion of the lung tissue when performing 

CT. In 10 cases, blood flow impairment was recorded only by the results of SPECT with 

99mTc -MAA, despite the relative safety of the vascular c hannel during CT angiography. A 

study with Ga -67 citrate revealed foci of hyperfixation of the drug, 1 -2 degrees of accumul a-

tion in tumor formation in all 9 cases. Accumulation of radiopharmaceuticals was detected 

in regional lymphatic nodules in 6 cases, with false -positive result in 3 patients.  

Conclusions.  The use of SPECT with 99mTc -MAA makes it possible to supplement 

CT data, assess the functional state of the lungs and to visualize the destruction of the va s-

cular channel, which helps in determining th e treatment tactics, including surgical trea t-

ment. The use of SPECT with Gallium -67 helps in identifying regional and distant metast a-

sis, but in some cases false positive data are determined, due to c oncomitant inflammatory 

changes . 
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Ɍɖ ɗɬɏɖɚɏɚ ð ɚɐəɚ ɔɓ əɌɔɍɚɗɑɑ ɜɌɝɛɜɚ-

ɝɞɜɌəɑəəɧɡ ɛɑɜɎɔɣəɧɡ ɓɗɚɖɌɣɑɝɞɎɑə-

əɧɡ əɚɎɚɚɍɜɌɓɚɎɌəɔɕ ɗɑɏɖɔɡ. ȱɒɑɏɚɐ-

əɚ ɜɑɏɔɝɞɜɔɜɟɑɞɝɫ ɍɚɗɑɑ 1 ɘɗə. 300 

ɞɧɝ. əɚɎɧɡ ɝɗɟɣɌɑɎ ɜɌɖɌ ɗɑɏɖɚɏɚ Ɏ ɘɔ-

ɜɑ, ɔɓ ɖɚɞɚɜɧɡ ɍɚɗɑɑ 60 ɞɧɝ. ɝɗɟɣɌɑɎ Ɏ ȼɚɝɝɔɔ. 

Ȼɚ ɝɞɌɞɔɝɞɔɖɑ Ɏ ɝɞɜɟɖɞɟɜɑ ɝɘɑɜɞəɚɝɞɔ ɚɞ ɚəɖɚ-

ɗɚɏɔɣɑɝɖɔɡ ɓɌɍɚɗɑɎɌəɔɕ ɜɌɖ ɗɑɏɖɚɏɚ ɓɌəɔɘɌɑɞ ɟ 

ɘɟɒɣɔə  ɛɑɜɎɚɑ ɘɑɝɞɚ, ɟ ɒɑəɥɔə ð ɞɜɑɞɨɑ. ȹɑ-

ɝɘɚɞɜɫ əɌ ɞɚ, ɣɞɚ Ɏ ɘɔɜɑ ɠɚɜɘɔɜɟɑɞɝɫ ɞɑəɐɑə-

ɢɔɫ ɖ ɝəɔɒɑəɔɪ ɓɌɍɚɗɑɎɌɑɘɚɝɞɔ ɜɌɖɚɘ ɗɑɏɖɚɏɚ, 

Ɏ ȼɚɝɝɔɔ ɓɌ ɛɚɝɗɑɐəɔɑ 10 ɗɑɞ ɟɎɑɗɔɣɔɗɌɝɨ ɣɌ-

ɝɞɚɞɌ ɎɝɞɜɑɣɌɑɘɚɝɞɔ  ɟ ɘɟɒɣɔə əɌ 0,5%, Ɍ ɟ 

ɒɑəɥɔə əɌ 25,3%.  ȶɜɚɘɑ ɩɞɚɏɚ, ɍɚɗɨɤɌɫ ɣɌɝɞɨ 

ɛɌɢɔɑəɞɚɎ ɝ ɎɛɑɜɎɧɑ ɎɧɫɎɗɑəəɧɘ ɜɌɖɚɘ ɗɑɏɖɔɡ 

ɟɘɔɜɌɑɞ Ɏ ɞɑɣɑəɔɑ ɏɚɐɌ ɛɚɝɗɑ ɟɝɞɌəɚɎɖɔ ɐɔɌ-

ɏəɚɓɌ, ɞɌɖ ɖɌɖ ɍɚɗɨəɧɑ ɚɍɜɌɥɌɪɞɝɫ ɖ ɚəɖɚɗɚɏɟ, 

ɖɚɏɐɌ ɓɌɍɚɗɑɎɌəɔɑ ɐɚɝɞɔɏɌɑɞ ɟɒɑ 3-4-ɕ ɝɞɌɐɔɔ  

ɔ ɜɌɐɔɖɌɗɨəɚɑ ɗɑɣɑəɔɑ əɑɎɚɓɘɚɒəɚ. ɉɞɚ ɛɜɚɔɝ-

ɡɚɐɔɞ ɛɚɞɚɘɟ, ɣɞɚ ɜɌɖ ɜɌɓɎɔɎɌɑɞɝɫ ɐɚɗɏɚɑ Ɏɜɑ-

ɘɫ ɍɑɝɝɔɘɛɞɚɘəɚ, Ɍ ɑɏɚ ɚɝɗɚɒəɑəəɧɑ ɠɚɜɘɧ 

ɝɖɜɧɎɌɪɞɝɫ ɓɌ ɛəɑɎɘɚəɔɫɘɔ, ɍɜɚəɡɚɚɍɝɞɜɟɖ-

ɞɔɎəɚɕ ɛɌɞɚɗɚɏɔɑɕ, ɚɝɞɑɚɡɚəɐɜɚɓɚɘ, ɔ ɛɌɢɔɑəɞ 

ɗɑɣɔɞɝɫ ɟ ɞɑɜɌɛɑɎɞɚɎ, ɛɟɗɨɘɚəɚɗɚɏɚɎ, əɑɎɜɚɗɚ-

ɏɚɎ [1 - 3].  

Ȱɗɫ ɎɧɫɎɗɑəɔɫ ɜɌɖɌ ɗɑɏɖɚɏɚ əɌ ɜɌəəɑɕ 
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ɝɞɌɐɔɔ Ɏ ɜɌɘɖɌɡ ɝɖɜɔəɔəɏɚɎɧɡ ɛɜɚɏɜɌɘɘ əɑɚɍ-

ɡɚɐɔɘ ɍɚɗɑɑ ɣɑɘ 90% ɚɡɎɌɞ əɌɝɑɗɑəɔɫ Ɏ ɏɚɐ ɝ 

ɔɝɝɗɑɐɚɎɌəɔɫɘɔ əɌ ɝɚɎɜɑɘɑəəɧɡ ɢɔɠɜɚɎɧɡ 

ɠɗɪɚɜɚɏɜɌɠɌɡ Ɏ ɐɎɟɡ ɛɜɚɑɖɢɔɫɡ, Ɍ Ɏ ɝɛɚɜəɧɡ 

ɝɗɟɣɌɫɡ ð Ɏɧɛɚɗəɑəɔɑ  ȸȽȶȾ, ɚɝɚɍɑəəɚ ɩɞɚ Ɍɖ-

ɞɟɌɗɨəɚ ɐɗɫ   əɌɝɑɗɑəɔɫ ɔɓ ɏɜɟɛɛ ɜɔɝɖɌ ð ɖɟ-

ɜɔɗɨɥɔɖɚɎ ɝɚ ɝɞɌɒɑɘ ɍɚɗɑɑ 20-30 ɗɑɞ Ɏ Ɏɚɓ-

ɜɌɝɞɑ ɚɞ 40 ɐɚ 75 ɗɑɞ [1 - 4].  ȹɑɝɚɎɑɜɤɑəɝɞɎɚ 

ɌɗɏɚɜɔɞɘɚɎ ɜɌəəɑɕ ɔ ɝɎɚɑɎɜɑɘɑəəɚɕ ɐɔɌɏəɚ-

ɝɞɔɖɔ ɜɌɖɌ ɗɑɏɖɚɏɚ, əɑɝɘɚɞɜɫ əɌ Ɏɚɓɘɚɒəɚɝɞɔ 

ɝɚɎɜɑɘɑəəɧɡ ɘɑɞɚɐɚɎ ɗɟɣɑɎɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ, 

ɚɛɜɑɐɑɗɫɑɞ ɛɜɚɍɗɑɘɟ ɌɐɑɖɎɌɞəɚɕ ɚɢɑəɖɔ ɜɌɝ-

ɛɜɚɝɞɜɌəɑəəɚɝɞɔ ɜɌɖɌ ɗɑɏɖɚɏɚ əɌ ɛɜɑɐɚɛɑɜɌɢɔ-

ɚəəɚɘ ɩɞɌɛɑ.  

ȹɌ ɝɑɏɚɐəɫɤəɔɕ ɐɑəɨ ɝɞɌəɐɌɜɞəɧɘ ɐɔɌ-

ɏəɚɝɞɔɣɑɝɖɔɘ ɘɑɞɚɐɚɘ ɚɢɑəɖɔ ɝɞɑɛɑəɔ ɜɌɝɛɜɚ-

ɝɞɜɌəɑəəɚɝɞɔ ɚɛɟɡɚɗɑɎɚɏɚ ɛɜɚɢɑɝɝɌ Ɏ ɗɑɏɖɔɡ 

ɫɎɗɫɑɞɝɫ ɜɑəɞɏɑəɚɎɝɖɌɫ ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚ-

ɏɜɌɠɔɫ. ȺɐəɌɖɚ Ɏ ɜɫɐɑ ɝɗɟɣɌɑɎ ɩɞɚɞ ɘɑɞɚɐ əɑ 

ɛɚɓɎɚɗɫɑɞ ɝ ɏɌɜɌəɞɔɜɚɎɌəəɚɕ ɞɚɣəɚɝɞɨɪ ɚɢɑ-

əɔɞɨ ɗɔɘɠɌɞɔɣɑɝɖɔɑ ɟɓɗɧ ɝ Ɏɞɚɜɔɣəɚɕ ɛɑɜɑ-

ɝɞɜɚɕɖɚɕ, ɖɚɏɐɌ ɚəɔ əɑ ɔɘɑɪɞ Ɏɔɐɔɘɧɡ ɔɓɘɑ-

əɑəɔɕ.  ɉɞɚ Ɏɑɐɑɞ ɖ ɛɜɑɟɘɑəɨɤɑəɔɪ ɝɞɌɐɔɔ 

ɛɜɚɢɑɝɝɌ ɛɚ N-ɖɚɘɛɚəɑəɞɟ [5 - 8]. ȶɜɚɘɑ ɞɚɏɚ, Ɏ 

ɜɫɐɑ ɝɗɟɣɌɑɎ, ȸȽȶȾ ɐɌɒɑ Ɏ ɟɝɗɚɎɔɫɡ ɍɚɗɪɝəɚɏɚ 

ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ əɑ ɐɌɑɞ ɚɐəɚɓəɌɣəɚɕ ɚɢɑəɖɔ 

ɝɚɝɟɐɔɝɞɚɏɚ ɜɟɝɗɌ ɛɚɜɌɒɑəəɚɏɚ ɗɑɏɖɚɏɚ, ɣɞɚ ɝɚ-

ɓɐɌɑɞ ɝɗɚɒəɚɝɞɨ ɐɗɫ ɚɛɜɑɐɑɗɑəɔɫ ɚɍɦɑɘɌ ɛɗɌ-

əɔɜɟɑɘɚɏɚ ɚɛɑɜɌɞɔɎəɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ. ȾɌɖɒɑ, 

ɓɌɣɌɝɞɟɪ ɝɚɗɔɞɌɜəɧɑ ɗɑɏɚɣəɧɑ ɟɓɑɗɖɔ, ɎɔɓɟɌɗɔ-

ɓɔɜɚɎɌəəɧɑ ɛɚ ɐɌəəɧɘ ȸȽȶȾ, əɑɎɚɓɘɚɒəɚ ɔə-

ɞɑɜɛɜɑɞɔɜɚɎɌɞɨ ɚɐəɚɓəɌɣəɚ Ɏ ɛɚɗɨɓɟ ɓɗɚɖɌɣɑ-

ɝɞɎɑəəɚɏɚ ɛɜɚɢɑɝɝɌ. Ȯ ɞɌɖɚɘ ɝɗɟɣɌɑ ɛɌɢɔɑəɞɟ 

ɛɜɚɎɚɐɔɞɝɫ ɐɔəɌɘɔɣɑɝɖɚɑ əɌɍɗɪɐɑəɔɑ, Ɏ ɘɚ-

ɘɑəɞ ɖɚɞɚɜɚɏɚ ɘɚɒɑɞ ɛɜɚɔɓɚɕɞɔ ɜɑɏɔɚəɌɜəɚɑ 

ɜɌɝɛɜɚɝɞɜɌəɑəɔɑ ɚɛɟɡɚɗɑɎɚɏɚ ɛɜɚɢɑɝɝɌ [5 - 8].  

Ƚ ɜɌɓɎɔɞɔɑɘ ɜɌɐɔɚəɟɖɗɔɐəɚɕ ɐɔɌɏəɚɝɞɔ-

ɖɔ ɛɚɫɎɔɗɌɝɨ Ɏɚɓɘɚɒəɚɝɞɨ ɔɓɟɣɑəɔɫ ɘɑɞɌɍɚɗɔ-

ɣɑɝɖɔɡ ɛɜɚɢɑɝɝɚɎ əɌ ɖɗɑɞɚɣəɚɘ ɔ ɘɚɗɑɖɟɗɫɜəɚɘ 

ɟɜɚɎəɑ ɛɜɔ Ɏɧɛɚɗəɑəɔɔ ȻɉȾ-ɔɝɝɗɑɐɚɎɌəɔɕ  [9 - 

13]. Ȯɧɛɚɗəɑəɔɑ ȺɀɉȶȾ ɝ 99m-Tc-ȸȬȬ ɛɚɓɎɚɗɫ-

ɑɞ ɚɢɑəɔɞɨ ɠɟəɖɢɔɚəɌɗɨəɚɑ ɝɚɝɞɚɫəɔɑ ɗɑɏɖɔɡ, 

ɝɞɑɛɑəɨ ɔɓɘɑəɑəɔɫ  ɘɔɖɜɚɢɔɜɖɟɗɫɞɚɜəɚɏɚ ɜɟɝɗɌ 

ɔ ɚɛɜɑɐɑɗɔɞɨ ɑɏɚ ɎɚɎɗɑɣɑəɔɑ Ɏ ɚəɖɚɗɚɏɔɣɑɝɖɔɕ 

ɛɜɚɢɑɝɝ, Ɍ ɔɝɝɗɑɐɚɎɌəɔɑ ɝ ɢɔɞɜɌɞɚɘ Ga-67 ð 

ɛɜɚɎɑɝɞɔ  ɛɚɔɝɖ ɔ ɚɢɑəɖɟ ɝɚɝɞɚɫəɔɫ ɚɝəɚɎəɚɏɚ 

ɚɛɟɡɚɗɑɎɚɏɚ ɟɓɗɌ ɔ Ɏɞɚɜɔɣəɧɡ ɗɔɘɠɌɞɔɣɑɝɖɔɡ 

ɟɓɗɚɎ [10, 12]. 

ɂɑɗɨ.  

ȴɓɟɣɔɞɨ Ɏɚɓɘɚɒəɚɝɞɔ ɛɜɔɘɑəɑəɔɫ ɝɚɎɜɑ-

ɘɑəəɧɡ ɗɟɣɑɎɧɡ ɘɑɞɚɐɚɎ ɐɔɌɏəɚɝɞɔɖɔ Ɏ ɚɢɑəɖɑ 

ɜɌɝɛɜɚɝɞɜɌəɬəəɚɝɞɔ ɜɌɖɌ ɗɬɏɖɚɏɚ ɟ ɛɌɢɔɑəɞɚɎ 

əɌ ɚɝəɚɎɑ ɛɜɔɘɑəɑəɔɫ ȸȽȶȾ ɔ ȺɀɉȶȾ ɝ 99mTc-

ȸȬȬ ɔ ɢɔɞɜɌɞɚɘ Ga-67.  

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ.   

ȭɧɗ ɛɜɚɎɑɐɑə  ɌəɌɗɔɓ ɜɑɓɟɗɨɞɌɞɚɎ ɖɚɘ-

ɛɗɑɖɝəɚɏɚ ɜɑəɞɏɑəɚ-ɜɌɐɔɚɗɚɏɔɣɑɝɖɚɏɚ ɚɍɝɗɑɐɚ-

ɎɌəɔɫ 69 ɍɚɗɨəɧɡ ɜɌɖɚɘ ɗɑɏɖɚɏɚ, ɎɖɗɪɣɌɪɥɑɏɚ 

Ɏɧɛɚɗəɑəɔɑ ȸȽȶȾ ɝ ɘəɚɏɚɠɌɓəɧɘ ɍɚɗɪɝəɧɘ 

ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ  ɚɍɝɗɑɐɚɎɌəɔɫ (n=69),  

ȺɀɉȶȾ ɝ 99mȾc-ȸȬȬ (n=60) ɔ ȺɀɉȶȾ ɝ GA-67 

(n=9). ȿ ɛɌɢɔɑəɞɚɎ Ɏ 59,4% ɝɗɟɣɌɑɎ ɍɧɗ ɎɧɫɎ-

ɗɑə ɢɑəɞɜɌɗɨəɧɕ ɜɌɖ ɗɑɏɖɚɏɚ, ɛɑɜɔɠɑɜɔɣɑɝɖɔɕ 

ð ɟ 40,6%. ȻɜɑɚɍɗɌɐɌɪɥɑɑ ɣɔɝɗɚ ɍɚɗɨəɧɡ ɝɚ-

ɝɞɌɎɔɗɔ ɛɌɢɔɑəɞɧ ɝ III ɝɞɌɐɔɑɕ ð 52 ɣɑɗɚɎɑɖɌ 

(ɘɟɒɣɔə ð 38, ɒɑəɥɔə ð 14). Ƀɔɝɗɚ ɛɌɢɔɑəɞɚɎ ɝ 

IV ɝɞɌɐɔɑɕ ɍɧɗɚ ɘɑəɨɤɑ ð 11 ɣɑɗɚɎɑɖ, ɔɓ əɔɡ 

ɘɟɒɣɔə ð 8, ɒɑəɥɔə ð 3.  ȻɌɢɔɑəɞɧ ɝ I-II ɝɞɌ-

ɐɔɫɘɔ ɓɌɍɚɗɑɎɌəɔɫ ð 3 ɣɑɗɚɎɑɖɌ (2 ɘɟɒɣɔə  ɔ 1 

ɒɑəɥɔəɌ). Ƚɜɑɐəɔɕ ɎɚɓɜɌɝɞ ɛɌɢɔɑəɞɚɎ ɝɚɝɞɌ-

Ɏɔɗ  63,8+9,8 ɗɑɞ.  

ȰɔɌɏəɚɝɞɔɣɑɝɖɚɑ ȸȽȶȾ-ɝɖɌəɔɜɚɎɌəɔɑ 

ɛɜɚɎɚɐɔɗɚɝɨ əɌ 16 ɔ 64 ɝɜɑɓɚɎɧɡ ɜɑəɞɏɑəɚɎɝɖɔɡ 

ɘɟɗɨɞɔɝɛɔɜɌɗɨəɧɡ ɖɚɘɛɨɪɞɑɜəɧɡ ɞɚɘɚɏɜɌɠɌɡ. 

ȽɖɌəɔɜɚɎɌəɔɑ Ɏ ɟɝɗɚɎɔɫɡ ȸȽȶȾȬ ɛɜɚɎɚɐɔɗɚɝɨ ɝ 

ɎəɟɞɜɔɎɑəəɧɘ ɍɚɗɪɝəɧɘ ɎɎɑɐɑəɔɑɘ əɑɔɚəəɚɏɚ 

ɕɚɐɝɚɐɑɜɒɌɥɑɏɚ ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ ɝ əɑ-

ɍɚɗɨɤɚɕ ɞɚɗɥɔəɚɕ ɝɜɑɓɌ (2-3 ɘɘ), ɣɞɚ ɝɛɚɝɚɍ-

ɝɞɎɚɎɌɗɚ ɎɧɫɎɗɑəɔɪ ɘɔəɔɘɌɗɨəɧɡ ɐɑɠɑɖɞɚɎ 

ɓɌɛɚɗəɑəɔɫ ɝɚɝɟɐɔɝɞɚɏɚ ɜɟɝɗɌ ɖɚəɞɜɌɝɞəɧɘ Ɏɑ-

ɥɑɝɞɎɚɘ. ȹɌɛɜɫɒɑəɔɑ ɝɚɝɞɌɎɗɫɗɚ 120 ɖȮȾ, ɩɖɝ-

ɛɚɓɔɢɔɫ ɚɐəɚɏɚ ɝɜɑɓɌ ð 90 ɘȬɝ, ɤɌɏ ɝɛɔɜɌɗɔ 

(pitch) ð 3,5, ɞɚɗɥɔəɌ ɝɜɑɓɌ ð 0,5 ɝɘ, ɔəɖɜɑɘɑəɞ 

ɜɑɖɚəɝɞɜɟɖɢɔɔ ð 3 ɘɘ. 

Ƚ ɢɑɗɨɪ ɚɢɑəɖɔ ɝɚɡɜɌəəɚɝɞɔ ɛɑɜɠɟɓɔɔ Ɏ 

ɛɚɜɌɒɑəəɚɘ ɜɌɖɚɘ ɗɑɏɖɚɘ ɔ ɚɢɑəɖɔ ɝɚɝɞɚɫəɔɫ 

ɘɔɖɜɚɢɔɜɖɟɗɫɞɚɜəɚɏɚ ɜɟɝɗɌ ɗɑɏɖɔɡ ɔɝɛɚɗɨɓɚɎɌ-

ɗɔ ɚɐəɚɠɚɞɚəəɟɪ ɩɘɔɝɝɔɚəəɟɪ ɖɚɘɛɨɪɞɑɜəɟɪ 

ɞɚɘɚɏɜɌɠɔɪ (ȺɀɉȶȾ), ɖɚɞɚɜɟɪ ɛɜɚɎɚɐɔɗɔ  əɌ 

ɐɎɟɡɐɑɞɑɖɞɚɜəɚɕ ɏɌɘɘɌ-ɖɌɘɑɜɑ Philips Forte 

2005 (USA) ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ȼɀȻ-

ɘɌɖɜɚɌɏɜɑɏɌɞɧ ɌɗɨɍɟɘɔəɌ (ȸȬȬ), ɣɞɚ  ɛɚɓɎɚɗɫɗɚ 

ɎɧɫɎɔɞɨ əɌɜɟɤɑəɔɫ ɛɑɜɠɟɓɔɔ Ɏ ɗɑɏɖɚɘ ɔ ɔɘɑɗɚ 

ɎɌɒəɚɑ ɓəɌɣɑəɔɑ ɐɗɫ ɚɛɜɑɐɑɗɑəɔɫ ɐɌɗɨəɑɕɤɑɕ 

ɞɌɖɞɔɖɔ ɚɛɑɜɌɞɔɎəɚɏɚ ɗɑɣɑəɔɫ (ɝɞɑɛɑəɨ ɜɌɐɔ-

ɖɌɗɨəɚɝɞɔ ɚɛɑɜɌɢɔɔ).  ȺɢɑəɖɌ ɛɑɜɠɟɓɔɔ ɛɜɚɎɚ-

ɐɔɗɌɝɨ Ɏ ɛɚɜɌɒɑəəɚɘ ɔ ɖɚəɞɜɗɌɞɑɜɌɗɨəɚɘ ɗɑɏ-

ɖɚɘ Ɏ ɛɜɚɢɑəɞɌɡ, ɛɜɔ əɚɜɘɑ, ɛɜɔəɫɞɚɕ ɓɌ 100%. 

ȷɚɖɌɗɨəɧɑ ɔ ɐɔɠɠɟɓəɧɑ əɌɜɟɤɑəɔɫ ɚɞ 50% ɔ 

ɘɑəɨɤɑ ɚɞ ɐɚɗɒəɚɕ əɚɜɘɧ, ɞɜɌɖɞɚɎɌɗɔɝɨ ɖɌɖ 

ɞɫɒɑɗɧɑ. 

Ȱɗɫ ɟɞɚɣəɫɪɥɑɕ ɐɔɌɏəɚɝɞɔɖɔ ɜɑɏɔɚəɌɜ-

əɚɏɚ ɔ ɚɞɐɌɗɑəəɚɏɚ ɘɑɞɌɝɞɌɓɔɜɚɎɌəɔɫ ɣɌɝɞɔ 

ɛɌɢɔɑəɞɚɎ ɍɧɗɌ ɛɜɚɎɑɐɑəɌ ȺɀɉȶȾ ɝ ɢɔɞɜɌɞɚɘ 

Ga-67.  ȸɑɡɌəɔɓɘ əɌɖɚɛɗɑəɔɫ ɢɔɞɜɌɞɌ Ga-67 Ɏ 

ɚɛɟɡɚɗɫɡ ɖɚɘɛɗɑɖɝəɧɕ, Ɍ ɑɏɚ ɛɚɎɑɐɑəɔɑ ɌəɌɗɚ-

ɏɔɣəɚ ɔɚəɌɘ ɒɑɗɑɓɌ. Ȼɚɝɗɑ ɎəɟɞɜɔɎɑəəɚɏɚ ɎɎɑ-

ɐɑəɔɫ ɚə  ɛɑɜɑəɚɝɔɞɝɫ ɞɜɌəɝɠɑɜɜɔəɚɘ Ɏ ɚɜɏɌ-

əɧ, ɞɖɌəɔ, ɔɘɑɪɥɔɑ əɌ ɝɎɚɑɕ ɛɚɎɑɜɡəɚɝɞɔ ɛɚ-

Ɏɧɤɑəəɟɪ ɖɚəɢɑəɞɜɌɢɔɪ ɜɑɢɑɛɞɚɜɚɎ ɞɜɌəɝ-

ɠɑɜɜɔəɌ. ȶɜɚɘɑ ɞɚɏɚ, ɢɔɞɜɌɞ  Ga-67 ɎɖɗɪɣɌɑɞ-

ɝɫ  Ɏ ɚɛɟɡɚɗɔ ɓɌ ɝɣɑɞ ɛɚɎɧɤɑəəɚɕ ɛɜɚəɔɢɌɑɘɚ-

ɝɞɔ ɘɑɘɍɜɌəɧ ɚɛɟɡɚɗɑɎɧɡ ɖɗɑɞɚɖ, Ɍ ɞɌɖɒɑ ɓɌ 

ɝɣɑɞ ɛɚəɔɒɑəəɚɕ ɜȹ Ɏəɟɞɜɔ ɚɛɟɡɚɗɑɎɧɡ ɖɗɑɞɚɖ 

ɎɝɗɑɐɝɞɎɔɑ ɛɚɎɧɤɑəəɚɕ ɏɗɔɖɚɗɔɞɔɣɑɝɖɚɕ Ɍɖ-

ɞɔɎəɚɝɞɔ ɚɛɟɡɚɗɑɎɚɕ ɞɖɌəɔ. Ȯ əɌɤɑɘ ɔɝɝɗɑɐɚ-

ɎɌəɔɔ ɛɜɑɛɌɜɌɞ ɎɎɚɐɔɗɔ Ɏ ɘɌɖɝɔɘɌɗɨəɚɕ ɐɚɓɑ 

ɚɞ 1,5 ȸȭɖ əɌ 1 ɖɏ ɎɑɝɌ ɚɍɝɗɑɐɟɑɘɚɏɚ ɛɌɢɔɑəɞɌ, 

ɔɝɝɗɑɐɚɎɌəɔɑ ɛɜɚɎɚɐɔɗɔ ɣɑɜɑɓ 72 ɣɌɝɌ, Ɏɝɑɘ 

ɍɚɗɨəɧɘ Ɏɧɛɚɗəɫɗɔ ɝɖɌə Ɏɝɑɏɚ ɞɑɗɌ (Ɏ ɛɑɜɑɐəɑɕ  
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ɔ ɓɌɐəɑɕ ɛɜɚɑɖɢɔɫɡ), ɓɌɞɑɘ  ȺɀɉȶȾ ɏɜɟɐəɚɕ 

ɖɗɑɞɖɔ ɔ ɐɚɛɚɗəɔɞɑɗɨəɚ  Ɏɝɑɡ ɓɚə ɔəɞɑɜɑɝɌ (ɖɌɖ 

ɛɜɌɎɔɗɚ ð ɏɚɗɚɎɌ ɔ ɤɑɫ, ɍɜɪɤəɌɫ ɛɚɗɚɝɞɨ ɔ ɘɌ-

ɗɧɕ ɞɌɓ).  ȾɌɖɔɑ ɟɝɗɚɎɔɫ ɔɝɝɗɑɐɚɎɌəɔɫ ɚɖɌɓɌ-

ɗɔɝɨ əɌɔɍɚɗɑɑ ɔəɠɚɜɘɌɞɔɎəɚ ɓəɌɣɔɘɧɘɔ. Ȼɜɔ 

Ɏɧɛɚɗəɑəɔɔ ȺɀɉȶȾ ɎɔɓɟɌɗɨəɧɕ ɌəɌɗɔɓ ɔɓɚɍ-

ɜɌɒɑəɔɕ ɛɜɚɎɚɐɫɞ ɛɚ ɞɜɑɘ ɛɜɚɑɖɢɔɫɘ, ɖɌɖ 

ɛɜɌɎɔɗɚ, ɚɖɚɗɚ 120 ɝɖɌəɚɎ, ɛɚ ɢɎɑɞɚɎɚɕ ɤɖɌɗɑ, 

ɐɚɛɚɗəɔɞɑɗɨəɚ Ɏɧɛɚɗəɫɑɞɝɫ ɌəɌɗɔɓ ɞɜɑɡɘɑɜəɚɏɚ 

ɔɓɚɍɜɌɒɑəɔɫ, ɖɚɞɚɜɚɑ ɐɌɑɞ ɛɜɑɐɝɞɌɎɗɑəɔɑ ɚ 

əɌɗɔɣɔɔ, ɗɚɖɌɗɔɓɌɢɔɔ, ɜɌɝɛɜɑɐɑɗɑəɔɔ ɛɜɑɛɌɜɌ-

ɞɌ. ȮɔɓɟɌɗɔɓɌɢɔɫ ȼɀȻ əɌ ɝɢɔəɞɔɏɜɌɘɘɑ Ɏ ɚɍɗɌ-

ɝɞɔ ɛɑɣɑəɔ ɛɜɔəɔɘɌɑɞɝɫ ɓɌ 100%, ɣɞɚ ɝɚɚɞɎɑɞ-

ɝɞɎɟɑɞ əɚɜɘɑ. Ȼɜɔ ɚɍɜɌɍɚɞɖɑ ɐɌəəɧɡ ɝɢɔəɞɔ-

ɏɜɌɘɘ ɝ ɢɔɞɜɌɞɚɘ Ga-67 ɝ ɛɚɘɚɥɨɪ ɛɜɚɏɜɌɘɘ-

əɚɏɚ ɚɍɑɝɛɑɣɑəɔɫ ɖɚɘɛɨɪɞɑɜɌ ɔ ɘɌəɔɛɟɗɔɜɟɫ 

ɖɗɌɎɔɤɑɕ ɚɞɝɑɣɖɔ ɠɚəɌ, ɐɚɍɔɎɌɪɞɝɫ 25% 

Ɏɖɗɪɣɑəɔɫ ȼɀȻ Ɏ ɚɍɗɌɝɞɨ ɝɜɑɐɚɝɞɑəɔɫ, ɣɞɚ ɝɚ-

ɚɞɎɑɞɝɞɎɟɑɞ 0 ɝɞɑɛɑəɔ ɌɖɞɔɎəɚɝɞɔ ɛɌɞɚɗɚɏɔɣɑ-

ɝɖɚɏɚ ɛɜɚɢɑɝɝɌ; Ɏɖɗɪɣɑəɔɑ ȼɀȻ Ɏ ɚɍɗɌɝɞɨ ɝɜɑ-

ɐɚɝɞɑəɔɔ Ɏ ɛɜɑɐɑɗɌɡ 26-30% ð I ɝɞɑɛɑəɨ; 31-35% 

ð II ɝɞɑɛɑəɨ ɔ ɍɚɗɨɤɑ 35% ð III ɝɞɑɛɑəɨ. ɂɎɑɞɚ-

ɎɌɫ ɤɖɌɗɌ ɒɑɗɞɚɏɚ ɔ ɠɔɚɗɑɞɚɎɚɏɚ ɢɎɑɞɚɎ ɚɞɜɌ-

ɒɌɑɞ III ɝɞɑɛɑəɨ ɔ ɝɎɔɐɑɞɑɗɨɝɞɎɟɑɞ ɚ ɜɑɓɖɚ Ɏɧ-

ɜɌɒɑəəɚɘ əɌɜɟɤɑəɔɔ ɠɟəɖɢɔɔ ɗɔɘɠɚɔɐəɚɕ 

ɞɖɌəɔ, ɖɜɌɝəɧɕ ɝɚɝɞɌɎɗɫɑɞ II ɝɞɑɛɑəɨ, ɏɚɗɟɍɚɕ ð 

I cɞɑɛɑəɨ, ɝɔəɑ-ɓɑɗɑəɧɕ ɢɎɑɞ ð 0 ɝɞɑɛɑəɨ (əɚɜ-

ɘɌ). 

ȼɑɓɟɗɨɞɌɞɧ.  

Ȼɚɝɗɑ ɌəɌɗɔɓɌ ɛɚɗɟɣɑəəɧɡ ɐɌəəɧɡ ɝɖɌəɔ-

ɜɚɎɌəɔɫ ɎɧɫɎɗɑəɚ, ɣɞɚ ȸȽȶȾ (p<0,003)  ɐɚɝɞɚ-

Ɏɑɜəɚ ɖɗɌɝɝɔɠɔɢɔɜɚɎɌɗɌ Ⱦ-ɝɞɌɐɔɪ ɚɛɟɡɚɗɔ ð ɟ 

56 ɚɛɑɜɔɜɚɎɌəəɧɡ ɛɌɢɔɑəɞɚɎ, ɝɞɌɐɔɫ ɚɖɌɓɌɗɌɝɨ 

ɓɌɎɧɤɑəɌ ð ɟ 7 ɛɌɢɔɑəɞɚɎ (10,1%)  (p>0,056), 

ɓɌəɔɒɑəɌ ð ɟ 6 ɛɌɢɔɑəɞɚɎ (8,7%) (p>0,063). 

ȾɌɖɒɑ ɝ ɛɚɘɚɥɨɪ ȸȽȶȾ ɍɧɗɚ ɚɛɜɑɐɑɗɑəɚ ɛɜɚ-

ɜɌɝɞɌəɔɑ ɚɛɟɡɚɗɔ Ɏ ɝɞɜɟɖɞɟɜɧ ɝɜɑɐɚɝɞɑəɔɫ ɝ 

ɚɞɝɟɞɝɞɎɔɑɘ ɣɑɞɖɔɡ ɏɜɌəɔɢ ɚɍɜɌɓɚɎɌəɔɫ ɟ 56 
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ȼɔɝ. 1.   Ȭ ð Ȯ - ȸȽȶȾ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɛɚɗɚɝɞɔ, ȯ, Ȱ ð ȺɀɉȶȾ ɝ 99mTc-ȸȬȬ.   

Ɍ, ɍ  - ȹɌɞɔɎəɌɫ ȶȾ, ɌɖɝɔɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ ɔ ɜɑɖɚəɝɞɜɟɖɢɔɫ Ɏ ɖɚɜɚəɌɗɨəɚɕ ɛɗɚɝɖɚɝɞɔ (ɝɚɚɞɎɑɞɝɞɎɑəəɚ) Ɏ 
ɘɫɏɖɚɞɖɌəəɚɘ ɚɖəɑ. 

Ɏ ð ȬɖɝɔɌɗɨəɌ ɛɗɚɝɖɚɝɞɨ, ɗɑɏɚɣəɚɑ ɚɖəɚ. Ȯ ɖɚɜəɑ ɛɜɌɎɚɏɚ ɗɑɏɖɚɏɚ ɎɧɫɎɗɫɑɞɝɫ ɘɫɏɖɚɞɖɌəɚɑ, əɑɚɐəɚɜɚɐəɚɑ (ɝ 
ɏɔɛɚɐɑəɝəɧɘɔ əɑɖɜɚɞɔɣɑɝɖɔɘɔ Ɏɖɗɪɣɑəɔɫɘɔ) ɚɍɜɌɓɚɎɌəɔɑ, ɜɌɓɘɑɜɚɘ 3,8ɡ4,0 ɝɘ ɝ əɌɗɔɣɔɑɘ ɩəɐɚɎɌɓɌɗɨəɚɏɚ 
ɖɚɘɛɚəɑəɞɌ Ɏ ɛɜɚɝɎɑɞɑ ɛɜɌɎɚɕ ɏɗɌɎəɚɕ ɎɑɞɎɔ ɗɑɏɚɣəɚɕ Ɍɜɞɑɜɔɔ ɜɌɓɘɑɜɚɘ ɐɚ 0,8 ɝɘ ɔ ɩəɐɚɍɜɚəɡɔɌɗɨəɚɏɚ 
ɖɚɘɛɚəɑəɞɌ Ɏ ɛɜɚɝɎɑɞɑ ɛɜɌɎɚɏɚ ɏɗɌɎəɚɏɚ ɍɜɚəɡɌ ɐɚ 0,5 ɝɘ.  

ɏ, ɐ - ȺɀɉȶȾ Ɏ ɌɖɝɔɌɗɨəɚɕ ɔ ɖɚɜɚəɌɗɨəɚɕ ɛɗɚɝɖɚɝɞɫɡ ɝɚɚɞɎɑɞɝɞɎɑəəɚ. Ȯ ɛɜɌɎɚɘ ɗɑɏɖɚɘ ɖɜɚɎɚɚɍɜɌɥɑəɔɑ ɚɞ-
ɝɟɞɝɞɎɟɑɞ Ɏ ɛɜɚɑɖɢɔɔ Ɏɑɜɡəɑɕ ɐɚɗɔ  ɝɚ ɝəɔɒɑəɔɑɘ ɘɔɖɜɚɢɔɜɖɟɗɫɢɔɔ Ɏ əɔɒəɑɕ ɐɚɗɑ. Ȱɑɠɔɢɔɞ ɛɑɜɠɟɓɔɔ əɌ 
ɛɜɌɎɚɑ ɗɑɏɖɚɑ ɝɚɝɞɌɎɗɫɑɞ 38%.  

Fig. 1.   A-C ð Chest  CT, D, E ð SPECT with  99Tc-MAA . 

T1-VIBE FS on  portal phase, axial plane. Changes in the solid component thickness on the periphery of the n e-
crotic zone of the metastases: a - before TACE; b - after TACE.  
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ɍɚɗɨəɧɡ (81,2%).  ȴəɎɌɓɔɫ ɝɚɝɟɐɚɎ ɍɧɗɌ ɐɔɌ-

ɏəɚɝɞɔɜɚɎɌəɌ ɟ 61 ɛɌɢɔɑəɞɌ (88,4%).  ȼɑɓɟɗɨɞɌ-

ɞɧ ȸȽȶȾ ɛɚɐɞɎɑɜɒɐɌɗɔɝɨ ɐɌəəɧɘɔ ȺɀɉȶȾ. 

Ȼɜɔ ɛɜɚɎɑɐɑəɔɔ ɖɌɣɑɝɞɎɑəəɚɏɚ ɖɚɜɜɑɗɫɢɔɚəəɚ-

ɏɚ ɌəɌɗɔɓɌ ɛɚ Ȼɔɜɝɚəɟ ɚɛɜɑɐɑɗɑəɌ ɐɚɝɞɚɎɑɜəɌɫ 

ɝɎɫɓɨ Ɏɧɝɚɖɚɕ ɝɞɑɛɑəɔ ɎɧɜɌɒɑəəɚɝɞɔ (r=0,91, 

p<0,001)  ɝ əɌɜɟɤɑəɔɫɘɔ ɘɔɖɜɚɢɔɜɖɟɗɫɢɔɔ.  

Ȼɚ ɜɑɓɟɗɨɞɌɞɌɘ ȺɀɉȶȾ ɝ 99mTc-ȸȬȬ ɟ Ɏɝɑɡ ɛɌ-

ɢɔɑəɞɚɎ ɝ ɔəɎɌɓɔɑɕ ɝɚɝɟɐɚɎ ɚɛɜɑɐɑɗɫɗɔɝɨ ɗɚ-

ɖɌɗɨəɧɑ əɌɜɟɤɑəɔɫ ɘɔɖɜɚɢɔɜɖɟɗɫɢɔɔ, ɝɞɑɛɑəɨ 

ɎɧɜɌɒɑəəɚɝɞɔ əɌɜɟɤɑəɔɕ ɖɜɚɎɚɞɚɖɌ ɍɧɗɌ ɍɚ-

ɗɑɑ ɓəɌɣɔɘɚɕ, ɣɑɘ ɚɍɦɑɘ ɛɚɜɌɒɑəɔɫ ɗɑɏɚɣəɚɕ 

ɞɖɌəɔ ɛɜɔ Ɏɧɛɚɗəɑəɔɔ ȸȽȶȾ, Ɍ Ɏ 10 ɝɗɟɣɌɫɡ 

əɌɜɟɤɑəɔɑ ɖɜɚɎɚɞɚɖɌ ɠɔɖɝɔɜɚɎɌɗɚɝɨ ɗɔɤɨ ɛɚ 

ɜɑɓɟɗɨɞɌɞɌɘ ȺɀɉȶȾ ɝ 99mTc-ȸȬȬ. Ȯ 13 ɝɗɟɣɌɫɡ 

əɌɜɟɤɑəɔɫ ɛɚ ɐɌəəɧɘ ȺɀɉȶȾ ɗɚɖɌɗɨəɧɑ ɐɑ-

ɠɑɖɞɧ ɛɑɜɠɟɓɔɔ ɞɜɌɖɞɚɎɌɗɔɝɨ ɖɌɖ ɐɔɠɠɟɓəɚ 

ɜɌɝɛɚɗɚɒɑəəɧɑ Ɏ ɗɑɏɚɣəɧɡ ɛɚɗɫɡ. 

Ȼɚ ɐɌəəɧɘ ȺɀɉȶȾ ɝ ɢɔɞɜɌɞɚɘ Ga-67 ɍɧɗɔ 

ɎɧɫɎɗɑəɧ ɚɣɌɏɔ ɏɔɛɑɜɠɔɖɝɌɢɔɔ ɛɜɑɛɌɜɌɞɌ 1-2 

ɝɞɑɛɑəɔ əɌɖɚɛɗɑəɔɫ Ɏ ɚɛɟɡɚɗɑɎɚɘ ɚɍɜɌɓɚɎɌəɔɔ 

Ɏɚ Ɏɝɑɡ 9 ɝɗɟɣɌɫɡ, əɌɖɚɛɗɑəɔɑ  Ɏ ɜɑɏɔɚəɌɜəɧɡ 

Ȯȯȷȿ Ɏ 6 ɝɗɟɣɌɫɡ (66,6%, r=0,58, p<0,05) Ȼɚ 

ɐɌəəɧɘ ȶȾ Ɏ 3 ɝɗɟɣɌɫɡ ɛɌɞɚɗɚɏɔɣɑɝɖɔ ɔɓɘɑəɑə-

əɧɡ ɗɔɘɠɌɞɔɣɑɝɖɔɡ ɟɓɗɚɎ əɑ ɎɔɓɟɌɗɔɓɔɜɚɎɌəɚ. 

Ȼɚɝɗɑ ɛɜɚɎɑɐɑəɔɫ ɏɔɝɞɚɗɚɏɔɣɑɝɖɚɏɚ ɔɝɝɗɑ-

ɐɚɎɌəɔɫ əɌɗɔɣɔɑ ɛɌɞɚɗɚɏɔɣɑɝɖɔ ɔɓɘɑəɑəəɧɡ 

ɗɔɘɠɌɞɔɣɑɝɖɔɡ ɟɓɗɚɎ Ɏ ɛɜɑɛɌɜɌɞɑ ɍɧɗɚ ɛɚɐ-

 

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 e) 

ȼɔɝ. 2.    Ɍ - Ɏ  - ȸȽȶȾ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɛɚɗɚɝɞɔ, ɏ, ɐ ð ȺɀɉȶȾ ɝ 99mTc-ȸȬȬ.   

ȻɌɢɔɑəɞ ȭ., 59 ɗɑɞ, ɛɗɚɝɖɚɖɗɑɞɚɣəɧɕ ɜɌɖ ɛɜɌɎɚɏɚ ɎɑɜɡəɑɐɚɗɑɎɚɏɚ ɍɜɚəɡɌ.  

Ɍ ð ȹɌɞɔɎəɌɫ ȶȾ Ɏ ɗɑɏɚɣəɚɘ ɚɖəɑ, ɌɖɝɔɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ; 

ɍ, Ɏ ð ȶȾ Ɏ ɘɫɏɖɚɞɖɌəəɚɘ ɚɖəɑ, ɜɑɖɚəɝɞɜɟɖɢɔɫ Ɏ ɝɌɏɔɞɞɌɗɨəɚɕ ɛɗɚɝɖɚɝɞɔ ɔ ɌɖɝɔɌɗɨəɚɕ ɛɗɚɝɖɚɝɞɔ ɝɚɚɞɎɑɞ-

ɝɞɎɑəəɚ. Ȯ ɖɚɜəɑ ɛɜɌɎɚɏɚ ɗɑɏɖɚɏɚ ɚɛɜɑɐɑɗɫɑɞɝɫ ɟɛɗɚɞəɑəɔɑ ɗɑɏɚɣəɚɕ ɞɖɌəɔ ɚɖɜɟɏɗɚɕ ɠɚɜɘɧ ɜɌɓɘɑɜɌɘɔ ɐɚ 
37,7ɡ43,3ɡ50 ɘɘ, ɛɜɔɗɑɒɌɥɑɑ ɖ Ɏɑɜɡəɑɕ ɝɞɑəɖɑ ɛɜɌɎɚɏɚ ɏɗɌɎəɚɏɚ ɍɜɚəɡɌ, ɛɜɚɜɌɝɞɌɪɥɑɑ ɑɏɚ ɔ ɣɌɝɞɔɣəɚ ɚɍɞɟ-
ɜɔɜɟɪɥɑɑ ɑɏɚ ɛɜɚɝɎɑɞ, Ɏ ɜɑɓɟɗɨɞɌɞɑ ɣɑɏɚ Ɏɑɜɡəɫɫ ɐɚɗɫ ɣɌɝɞɔɣəɚ ɌɞɑɗɑɖɞɌɓɔɜɚɎɌəɌ (S3).  

ɏ, ɐ ð ȺɀɉȶȾɝ 99mTc-ȸȬȬ, ɖɚɜɚəɌɗɨəɌɫ ɔ ɌɖɝɔɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɔ ɝɚɚɞɎɑɞɝɞɎɑəəɚ. ȺɞɘɑɣɌɑɞɝɫ ɚɞɝɟɞɝɞɎɔɑ ɛɑɜ-
ɠɟɓɔɔ Ɏ ɛɜɌɎɚɘ ɗɑɏɖɚɘ. 

Fig. 2.    a - c  ð Chest  CT, d, e ð SPECT with  99mTc-MAA .   

Patient: 59 y. o., cancer of the upper right bronchus.  

a -  Native CT, axial plane, lung window;  

b, c  -CT, sagittal and axial view, soft -tissue window, respectively. At the root of the right lung is determined pulm o-
nary tiss ue rounded shapes with sizes up to 37,7ɡ43,3x50 mm, locating near to the upper wall of the right main 
bronchus, germinating it and partially occlusive lumen, with the result that the upper lobe is partially at electasis 
(S3).  

d, e  ð SPECT with 99mTc -MAA, c oronary and axial view, respectively. There is no perfusion in the right lung.  
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ɞɎɑɜɒɐɑəɚ Ɏ 3-ɡ ɝɗɟɣɌɫɡ.  

ȹɌ ɜɌəəɑɘ ɩɞɌɛɑ ɜɌɓɎɔɞɔɫ ɜɌɖɌ ɗɑɏɖɚɏɚ 

ɍɚɗɨəɧɑ ɛɜɑɐɦɫɎɗɫɗɔ ɒɌɗɚɍɧ,  ɚɍɟɝɗɚɎɗɑəəɧɑ 

ɖɌɖ ɛɌɞɚɗɚɏɔɣɑɝɖɔɘ ɚɍɜɌɓɚɎɌəɔɑɘ Ɏ ɏɜɟɐəɚɕ 

ɖɗɑɞɖɑ, ɞɌɖ ɔ ɚɍɥɔɑ ɝɔɘɛɞɚɘɧ: ɝɟɡɚɕ ɔɗɔ 

ɎɗɌɒəɧɕ ɖɌɤɑɗɨ, ɚɐɧɤɖɟ Ɏ ɛɚɖɚɑ ɔ ɠɔɓɔɣɑ-

ɝɖɚɕ əɌɏɜɟɓɖɑ, ɒɌɗɚɍɧ əɌ ɍɚɗɔ Ɏ ɏɜɟɐəɚɕ ɖɗɑɞ-

ɖɑ, ɖɜɚɎɚɡɌɜɖɌəɨɑ.  Ȼɜɔ əɌɗɔɣɔɔ Ɏ ɌəɌɘəɑɓɑ 

ɐɌəəɧɡ ɚ ɖɟɜɑəɔɔ ɔ ɎɚɓɜɌɝɞɑ ɛɌɢɔɑəɞɌ ɝɞɌɜɤɑ 

40 ɗɑɞ, Ɍɗɏɚɜɔɞɘ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɎɖɗɪɣɌɗ 

Ɏ ɝɑɍɫ ɛɜɚɎɑɐɑəɔɑ ɜɑəɞɏɑəɚɏɜɌɠɔɔ, Ɍ ɞɌɖɒɑ ȶȾ 

ɏɜɟɐəɚɕ ɛɚɗɚɝɞɔ. Ȼɜɔ ɩɞɚɘ ɛɚ ɐɌəəɧɘ ɗɟɣɑɎɚɏɚ 

ɚɍɝɗɑɐɚɎɌəɔɫ ɘɚɏɗɌ ɚɛɜɑɐɑɗɫɞɨɝɫ əɑɛɚɝɜɑɐ-

ɝɞɎɑəəɚ ɝɌɘɌ ɚɛɟɡɚɗɨ Ɏ Ɏɔɐɑ ɟɓɑɗɖɚɎ, ɚɍɦɑɘəɧɡ 

ɚɍɜɌɓɚɎɌəɔɕ ɔɗɔ ɗɬɏɚɣəɚɕ ɖɚəɝɚɗɔɐɌɢɔɔ (ɜɔɝ. 

1).  Ȼɜɔ ɢɑəɞɜɌɗɨəɚɘ ɜɌɖɑ ð ɚɞ ɚɍɞɟɜɌɢɔɔ ɏɗɌɎ-

əɚɏɚ ɍɜɚəɡɌ əɌ ɝɞɚɜɚəɑ ɚɍɜɌɓɚɎɌəɔɫ ɝ ɌɞɑɗɑɖɞɌ-

ɓɌɘɔ ɛɚɜɌɒɑəəɚɕ ɐɚɗɔ ɔ ɠɚɜɘɔɜɚɎɌəɔɑɘ ɛɗɚɞ-

əɧɡ ɞɫɒɑɕ ɖ ɖɚɝɞɌɗɨəɚɕ ɔ ɘɑɒɐɚɗɑɎɚɕ ɛɗɑɎɜɑ 

(ɜɔɝ. 2) ɐɚ  əɑɍɚɗɨɤɔɡ ɟɓɑɗɖɚɎ Ɏ ɛɜɚɝɎɑɞɑ ɏɗɌɎ-

əɧɡ ɍɜɚəɡɚɎ ɐɚ ɝɞɑəɚɓɌ ɛɚɝɗɑɐəɔɡ ɚɍɦɑɘəɧɘ 

ɚɍɜɌɓɚɎɌəɔɑɘ,  ɝ ɟɘɑəɨɤɑəɔɑɘ ɚɍɦɑɘɌ ɗɑɏɖɚɏɚ 

ɔɗɔ ɖɚəɝɚɗɔɐɌɢɔɑɕ ɗɑɏɚɣəɚɕ ɞɖɌəɔ.  

Ȼɜɔ Ɏɧɛɚɗəɑəɔɔ ȺɀɉȶȾ ɝ 99mTc-ȸȬȬ 

ɎɧɫɎɗɫɗɔɝɨ ɗɚɖɌɗɨəɧɑ əɌɜɟɤɑəɔɫ ɘɔɖɜɚɢɔɜɖɟ-

ɗɫɢɔɔ  ɝɟɍɝɑɏɘɑəɞɌɜəɚɏɚ/ɝɑɏɘɑəɞɌɜəɚɏɚ ɔɗɔ 

ɐɚɗɑɎɚɏɚ ɟɜɚɎəɫ, ɝɚɚɞɎɑɞɝɞɎɟɪɥɔɑ ɝɞɑɛɑəɔ ɔɓ-

ɘɑəɑəɔɕ, ɎɧɫɎɗɫɑɘɧɡ  ɛɜɔ Ɏɧɛɚɗəɑəɔɔ ȸȽȶȾ 

(ɜɔɝ. 1 ɏ, ɐ) ɔɗɔ ɍɚɗɑɑ ɚɍɤɔɜəɧɑ,   ɓɌəɔɘɌɪɥɔɑ  

Ɏɑɝɨ ɚɍɦɑɘ ɗɑɏɖɚɏɚ,  əɑɝɘɚɞɜɫ əɌ ɚɞəɚɝɔɞɑɗɨəɟɪ 

ɝɚɡɜɌəəɚɝɞɨ ɝɚɝɟɐɔɝɞɚɏɚ ɜɟɝɗɌ ɛɜɔ ȶȾ-

ɌəɏɔɚɏɜɌɠɔɔ (ɜɔɝ. 2 ɏ, ɐ).   

ȿ 21 ɛɌɢɔɑəɞɌ (30,4%) ɍɧɗɌ  ɎɧɫɎɗɑəɌ 

ɌɐɑəɚɖɌɜɢɔəɚɘɌ ɗɑɏɖɚɏɚ. ɉɞɚ ɜɌɖ, ɖɚɞɚɜɧɕ ɜɌɓ-

ɎɔɎɌɑɞɝɫ ɔɓ ɒɑɗɑɓɔɝɞɚɕ ɞɖɌəɔ ɍɜɚəɡɚɎ ɔ ɗɑɏɖɔɡ 

ɔ ɣɌɥɑ ɗɚɖɌɗɔɓɟɑɞɝɫ əɌ ɛɚɎɑɜɡəɚɝɞɔ ɘɑɗɖɔɡ 

ɍɜɚəɡɚɎ, əɚ ɔəɚɏɐɌ ɛɚɜɌɒɌɑɞ ɔ ɖɜɟɛəɧɑ ɍɜɚə-

ɡɔ. Ȼɜɔ ɛɑɜɔɠɑɜɔɣɑɝɖɚɘ ɜɌɝɛɚɗɚɒɑəɔɔ ɛɗɚ-

ɝɖɚɖɗɑɞɚɣəɚɕ ɖɌɜɢɔəɚɘɧ  ɛɜɔ Ɏɧɛɚɗəɑəɔɔ 

ȸȽȶȾ ɣɌɥɑ Ɏɝɑɏɚ  ɎɔɓɟɌɗɔɓɔɜɟɑɞɝɫ ɞɎɑɜɐɧɕ 

ɟɓɑɗ ɔɗɔ ɘɌɝɝɌ, ɝ əɑɜɚɎəɧɘɔ ɖɜɌɫɘɔ (ɜɔɝ. 3).   

Ⱦɜɟɐəɚɝɞɔ ɔəɞɑɜɛɜɑɞɌɢɔɔ ɜɑɓɟɗɨɞɌɞɚɎ 

ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɎɚɓəɔɖɌɪɞ ɟ 

ɛɌɢɔɑəɞɚɎ ɝ ɚɞɫɏɚɥɑəəɧɘ ɌəɌɘəɑɓɚɘ (ɖɟɜɔɗɨ-

ɥɔɖɔ, Ɏɜɑɐəɧɑ ɟɝɗɚɎɔɫ ɞɜɟɐɌ, ɞɟɍɑɜɖɟɗɑɓ, ȮȴɃ 

ɔ ɞ.ɐ.), ɖɚɏɐɌ ɛɚɜɌɒɌɑɞɝɫ Ɏɝɫ ɍɜɚəɡɚ-ɗɑɏɚɣəɌɫ 

ɝɔɝɞɑɘɌ, ɛɚɫɎɗɫɪɞɝɫ ɘəɚɏɚɣɔɝɗɑəəɧɑ ɟɓɑɗɖɔ, 

ɔɘɑɪɥɔɑ ɜɌɓəɧɕ ɜɌɓɘɑɜ ɔ ɛɗɚɞəɚɝɞɨ (ɜɔɝ. 4). 

ȻɌɢɔɑəɞ ɛɚɝɞɟɛɔɗ Ɏ ɜɌɕɚəəɟɪ ɍɚɗɨəɔɢɟ ɝ Ɏɧ-

ɝɚɖɚɕ ɞɑɘɛɑɜɌɞɟɜɚɕ, Ɏ ɛɚɝɑɎɌɡ ɘɚɖɜɚɞɧ ɝɞɜɑɛ-

ɞɚɖɚɖɖ, ɍɧɗ  ɛɚɝɞɌɎɗɑə ɐɔɌɏəɚɓ ɝɞɜɑɛɞɚɖɚɖɖɚ-

Ɏɚɕ ɛəɑɎɘɚəɔɔ, ɚɐəɌɖɚ ɐɗɔɞɑɗɨəɌɫ Ɍəɞɔɍɔɚɞɔ-

ɖɚɞɑɜɌɛɔɫ əɑ ɚɖɌɓɌɗɌ ɛɚɗɚɒɔɞɑɗɨəɚɏɚ ɜɑɓɟɗɨɞɌ-

ɞɌ. ȭɚɗɨəɚɕ ɛɚɝɞɟɛɔɗ əɌ ɚɍɝɗɑɐɚɎɌəɔɑ Ɏ ɝɛɑɢɔ-

ɌɗɔɓɔɜɚɎɌəəɧɕ ɢɑəɞɜ.  ȴɓ ɌəɌɘəɑɓɌ ɔɓɎɑɝɞəɚ, 

ɣɞɚ ɍɚɗɨəɚɕ Ɏ ɐɑɞɝɞɎɑ ɛɑɜɑəɑɝ ɞɟɍɑɜɖɟɗɑɓ, ɐɗɔ-

ɞɑɗɨəɚɑ Ɏɜɑɘɫ ɜɌɍɚɞɌɗ ɏɌɓɚɝɎɌɜɥɔɖɚɘ ɔ ɓɗɚɝɞ-

əɧɕ ɖɟɜɔɗɨɥɔɖ (2 ɛɌɣɖɚ/ɐɑəɨ, Ɏ ɞɑɣɑəɔɑ 51 ɏɚ-

ɐɌ). Ȯ ɐɔɠɠɑɜɑəɢɔɌɗɨəɚ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɘ ɜɫɐɟ: 

ɛəeɎɘoəɔɫ, ɎɧɓɎaəəaɫ Streptococcus  

 

ȼɔɝ. 3 Ɍ (Fig. 3 Ɍ) 

 

ȼɔɝ. 3 ɍ (Fig. 3 b) 

 

ȼɔɝ. 3 Ɏ (Fig. 3 ɝ) 

ȼɔɝ. 3.     ȹɌɞɔɎəɌɫ ȶȾ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɛɚɗɚɝɞɔ.  

ȻɌɢɔɑəɞɖɌ ȳ., 74 ɗɑɞ, ɌɐɑəɚɖɌɜɢɔəɚɘɌ əɔɒəɑɕ ɐɚɗɔ ɛɜɌɎɚɏɚ ɗɑɏɖɚɏɚ. 

Ɍ, Ɏ ð ȬɖɝɔɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ, ɗɑɏɚɣəɚɑ ɔ ɘɫɏɖɚɞɖɌəəɚɑ ɚɖəɌ (ɝɚɚɞɎɑɞɝɞɎɑəəɚ). Ȯ S8 əɔɒəɑɕ ɐɚɗɔ ɛɜɌɎɚɏɚ ɗɑɏɖɚ-
ɏɚ ɚɛɜɑɐɑɗɫɑɞɝɫ ɟɣɌɝɞɚɖ ɔəɠɔɗɨɞɜɌɢɔɔ ɗɑɏɚɣəɚɕ ɞɖɌəɔ əɑɛɜɌɎɔɗɨəɚɕ ɠɚɜɘɧ, əɑɚɐəɚɜɚɐəɚɏɚ ɡɌɜɌɖɞɑɜɌ, ɝɘɑ-
ɤɌəəɚɏɚ ɝɞɜɚɑəɔɫ (ɌɗɨɎɑɚɗɫɜəɚɏɚ ɡɌɜɌɖɞɑɜɌ Ɏ ɢɑəɞɜɑ, ɔəɞɑɜɝɞɔɢɔɌɗɨəɚɏɚ ɡɌɜɌɖɞɑɜɌ ɛɚ ɛɑɜɔɠɑɜɔɔ) ɜɌɓɘɑɜɚɘ 
35ɡ41 ɘɘ. Ȯ əɔɒəɔɡ ɚɞɐɑɗɌɡ ɗɬɏɖɔɡ ɝ ɚɍɑɔɡ ɝɞɚɜɚə ɔɘɑɪɞɝɫ ɐɔɝɖɚɎɔɐəɧɑ ɌɞɑɗɑɖɞɌɓɧ.  

ɍ ð ȼɑɖɚəɝɞɜɟɖɢɔɫ Ɏ ɖɚɜɚəɌɗɨəɚɕ ɛɗɚɝɖɚɝɞɔ, ɗɬɏɚɣəɚɑ ɚɖəɚ. Ⱥɛɜɑɐɑɗɫɑɞɝɫ Ɏɞɫɒɑəɔɑ ɛɜɔɗɑɒɌɥɑɕ ɖ ɚɍɜɌɓɚɎɌ-
əɔɪ ɛɗɑɎɜɧ, ɚɍɜɧɎ ɣɌɝɞɔ ɍɜɚəɡɚɎ, ɛɚɐɡɚɐɫɥɔɡ ɖ ɔəɠɔɗɨɞɜɌɞɟ. 

Fig. 3.     Native chest CT.  

Patient Z. 74 y.o., adenocarcinoma of the lower lobe of the right lung.  

Ɍ, ɝ - Axial view, pulmonary and soft tissue window (respectively). In S8 of the lower lobe of the right lung is dete r-
mined by the area of infiltration of the lung tissue of irregular shape, heterogeneous nature of a mixed structure 
(alveolar in the center,  interstitial character on the periphery) size 35ɡ41 mm. In the lower parts of the lungs on 
both sides there is a discoid atelectasis.  

b - coronal view, pulmonary window. The retraction of the pleura adjacent to the formation, the breakage of the 
bronchi suitable for infiltration is determined.  
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pneumoniae, ɖɌɓɑɚɓəɌɫ ɛəɑɎɘɚəɔɫ, ɚɜɏɌəɔɓɟɪ-

ɥɌɫɝɫ ɛəɑɎɘɚəɔɫ, ɛəɑɎɘɚɢɔɝɞəɌɫ ɛəɑɎɘɚəɔɫ, 

ɌɐɑəɚɖɌɜɢɔəɚɘɌ.  

ȭɧɗ ɚɝɘɚɞɜɑə ɠɞɔɓɔɌɞɜɚɘ, Ɏ ɌəɌɗɔɓɌɡ 

ɘɚɖɜɚɞɧ ɖɔɝɗɚɞɚɟɝɞɚɕɣɔɎɧɑ ɘɔɖɚɍɌɖɞɑɜɔɔ  əɑ 

ɚɍəɌɜɟɒɑəɧ. Ȼɜɔ ɛɜɚɎɑɐɑəɔɔ ɔɘɘɟəɚɠɑɜɘɑəɞ-

əɚɏɚ ɌəɌɗɔɓɌ ɝɧɎɚɜɚɞɖɔ ɖɜɚɎɔ  Ɍəɞɔɞɑɗ ɖ ȮȴɃ 

ɞɔɛɚɎ 1 ɔ 2 ɔ ɌəɞɔɏɑəɌ ɜ24 ȮȴɃ əɑ ɍɧɗɚ ɎɧɫɎ-

ɗɑəɚ, ɣɞɚ ɛɚɓɎɚɗɔɗɚ ɔɝɖɗɪɣɔɞɨ ɖɌɓɑɚɓəɟɪ ɔ  

ɛəɑɎɘɚɢɔɝɞəɟɪ ɛəɑɎɘɚəɔɔ  ɔɓ ɝɛɑɖɞɜɌ ɛɜɑɐɛɚ-

ɗɌɏɌɑɘɧɡ ɐɔɌɏəɚɓɚɎ.  

ȿɣɔɞɧɎɌɫ ɐɗɔɞɑɗɨəɚɑ ɎɚɓɐɑɕɝɞɎɔɑ ɞɚɖɝɔɣ-

əɧɡ ɏɌɓɚɎ, ɛɜɑɐɛɚɗɚɒɔɞɑɗɨəɧɕ ɐɔɌɏəɚɓ: ɚɜɏɌ-

əɔɓɟɪɥɌɫɝɫ ɛəɑɎɘɚəɔɫ. ȺɐəɌɖɚ ɛɜɔ Ɏɧɛɚɗəɑ-

əɔɔ  ȺɀɉȶȾ ɝ 99mTc-ȸȬȬ  ɍɧɗɔ ɎɧɫɎɗɑəɧ ɗɚ-

ɖɌɗɨəɧɑ ɔɓɘɑəɑəɔɫ ɖɜɚɎɚɞɚɖɌ, ɓɌəɔɘɌɪɥɔɑ 

ɚɍɦɑɘ ɝɑɏɘɑəɞɚɎ ɔ  ɝɟɍɝɑɏɘɑəɞɚɎ ɚɍɚɔɡ ɗɑɏɖɔɡ, 

ɣɞɚ əɑ ɝɚɚɞɎɑɞɝɞɎɟɑɞ ɔɓɘɑəɑəɔɫɘ ɘɔɖɜɚɢɔɜɖɟ-

ɗɫɢɔɔ, ɎɚɓəɔɖɌɪɥɔɘ ɛɜɔ ɜɌɓɎɔɞɔɔ ɔəɞɑɜɝɞɔ-

ɢɔɌɗɨəɧɡ ɛəɑɎɘɚəɔɕ. Ȼɜɑɐɛɚɗɚɒɔɞɑɗɨəɧɕ ɐɔɌ-

ɏəɚɓ ɛɚɝɗɑ ɛɜɚɎɑɐɑəɔɫ ɜɌɐɔɚəɟɖɗɔɐəɚɏɚ ɔɝɝɗɑ-

ɐɚɎɌəɔɫ ð ɌɐɑəɚɖɌɜɢɔəɚɘɌ, ɣɞɚ Ɏ ɛɚɝɗɑɐɟɪɥɑɘ 

ɍɧɗɚ ɛɚɐɞɎɑɜɒɐɑəɚ ɜɑɓɟɗɨɞɌɞɌɘɔ ɏɔɝɞɚɗɚɏɔɣɑ-

ɝɖɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ.   

ȺɀɉȶȾ ɝ Gallium-67 ɛɚɓɎɚɗɔɗɌ ɚɢɑəɔɞɨ 

ɘɑɞɌɍɚɗɔɣɑɝɖɟɪ ɌɖɞɔɎəɚɝɞɨ Ɏ ɝɗɟɣɌɑ əɑɐɚɝɞɌɞ-

ɖɌ ɐɌəəɧɡ ɛɚ ȶȾ (ɐɗɫ ɍɚɗɨɤɔəɝɞɎɌ ɓɗɚɖɌɣɑ-

ɝɞɎɑəəɧɡ əɚɎɚɚɍɜɌɓɚɎɌəɔɕ ɡɌɜɌɖɞɑɜəɚ ɔəɞɑə-

ɝɔɎəɚɑ əɌɖɚɛɗɑəɔɑ Ga-67) ɝ ɢɑɗɨɪ ɎɧɫɎɗɑəɔɫ 

ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ ɟɣɌɝɞɖɚɎ, ɛɚɐɡɚɐɫɥɔɡ ɐɗɫ ɛɜɚ-

Ɏɑɐɑəɔɫ ɍɔɚɛɝɔɔ. Ȼɜɔ ɩɞɚɘ ɐɌəəɧɕ ɘɑɞɚɐ ɛɚɓ-

Ɏɚɗɫɑɞ ɚɢɑəɔɞɨ ɞɌɖɒɑ ɛɌɞɚɗɚɏɔɣɑɝɖɔ ɔɓɘɑəɑə-

əɧɑ ɗɔɘɠɌɞɔɣɑɝɖɔɑ ɟɓɗɧ, Ɏ ɞɚɘ ɣɔɝɗɑ əɑ ɟɎɑɗɔ-

ɣɑəəɧɑ ɛɚ ɐɌəəɧɘ ȶȾ (ɜɔɝ. 5 ɐ).  

Ⱥɍɝɟɒɐɑəɔɑ. 

Ⱦɜɟɐəɚɝɞɔ ɔəɞɑɜɛɜɑɞɌɢɔɔ ɜɑɓɟɗɨɞɌɞɚɎ ɗɟ-

ɣɑɎɧɡ ɘɑɞɚɐɚɎ ɔɝɝɗɑɐɚɎɌəɔɫ ɍɚɗɨəɧɡ  ɜɌɖɚɘ 

ɗɑɏɖɚɏɚ  ɚɍɟɝɗɚɎɗɑəɧ  əɑ  ɞɚɗɨɖɚ  ɜɌɓəɚɚɍɜɌɓəɚɕ  

 

ȼɔɝ. 4 Ɍ (Fig. 4 Ɍ) 

 

ȼɔɝ. 4 ɍ (Fig. 4 b) 

 

ȼɔɝ. 4 Ɏ (Fig. 4 ɝ) 

ȼɔɝ. 4. Ɍ ð ȼɑəɞɏɑəɚɏɜɌɠɔɫ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ, ɛɜɫɘɌɫ ɛɜɚɑɖɢɔɫ. ɍ ð ȸȽȶȾ, ɖɚɜɚəɌɗɨəɌɫ ɛɗɚɝ-

ɖɚɝɞɨ. Ɏ ð ȺɀɉȶȾ. 

ȻɌɢɔɑəɞ Ȭ., 66 ɗɑɞ, əɔɓɖɚɐɔɠɠɑɜɑəɢɔɜɚɎɌəəɌɫ ɌɐɑəɚɖɌɜɢɔəɚɘɌ 4 ɝɞɌɐɔɔ. 

Ɍ ð ɚɛɜɑɐɑɗɫɪɞɝɫ ɓəɌɣɔɞɑɗɨəɧɑ ɐɎɟɝɞɚɜɚəəɔɑ ɔɓɘɑəɑəɔɫ Ɏ Ɏɔɐɑ ɐɔɝɝɑɘɔəɔɜɚɎɌəəɚɏɚ ɛɜɚɢɑɝɝɌ ɝ ɘəɚɒɑɝɞɎɑə-

əɧɘɔ ɚɣɌɏɚɎɧɘɔ ɚɍɜɌɓɚɎɌəɔɫɘɔ Ɏ ɚɍɚɔɡ ɗɑɏɖɔɡ. 

ɍ ð Ɏ ɚɍɚɔɡ ɗɑɏɖɔɡ ɚɛɜɑɐɑɗɫɑɞɝɫ ɖɌɜɞɔəɌ ɐɔɠɠɟɓəɧɡ ɛɚɗɔɘɚɜɠəɧɡ ɔɓɘɑəɑəɔɕ Ɏ Ɏɔɐɑ ɐɎɟɡɝɞɚɜɚəəɔɡ ɝɚɗɔɐ-
əɧɡ ɔ ɝɟɍɝɚɗɔɐəɧɡ ɚɣɌɏɚɎ, ɜɌɓɘɑɜɚɘ ɚɞ 2-3 ɘɘ ɐɚ 11-15 ɘɘ, ɚɖɜɟɏɗɚɕ ɔ əɑɛɜɌɎɔɗɨəɚɕ ɠɚɜɘɧ; ɚɣɌɏɚɎ ɟɛɗɚɞ-
əɑəɔɫ ɗɑɏɚɣəɚɕ ɞɖɌəɔ ɛɚ ɞɔɛɟ çɘɌɞɚɎɚɏɚ ɝɞɑɖɗɌè, ɝ ɎɧɜɌɒɑəəɧɘɔ ɜɑɞɔɖɟɗɫɜəɧɘɔ ɔɓɘɑəɑəɔɫɘɔ əɌ ɩɞɚɘ ɠɚəɑ 
(ɛɜɑɔɘɟɥɑɝɞɎɑəəɚ ɓɌ ɝɣɑɞ ɎəɟɞɜɔɐɚɗɨɖɚɎɧɡ ɛɑɜɑɏɚɜɚɐɚɖ); ɛɚɗɔɝɑɏɘɑəɞɌɜəɧɡ ɟɣɌɝɞɖɚɎ əɑɚɐəɚɜɚɐəɚɏɚ ɌɗɨɎɑɚ-
ɗɫɜəɚ-ɔəɞɑɜɝɞɔɢɔɌɗɨəɚɏɚ ɟɛɗɚɞəɑəɔɫ, ɝ ɎɧɜɌɒɑəəɧɘɔ ɜɑɞɔɖɟɗɫɜəɧɘɔ ɔɓɘɑəɑəɔɫɘɔ əɌ ɠɚəɑ ɔəɞɑɜɝɞɔɢɔ-
Ɍɗɨəɚɏɚ ɖɚɘɛɚəɑəɞɌ. ȹɌ ɠɚəɑ ɚɛɔɝɧɎɌɑɘɧɡ ɔɓɘɑəɑəɔɕ ɎɔɓɟɌɗɔɓɔɜɟɪɞɝɫ ɛɜɑɐɝɞɌɎɗɑəəɧɑ Ɏ ɐɚɝɞɌɞɚɣəɚ ɍɚɗɨ-
ɤɚɘ ɖɚɗɔɣɑɝɞɎɑ ɎɚɓɐɟɡɝɚɐɑɜɒɌɥɔɑ ɝɞɜɟɖɞɟɜɧ, əɑɛɜɌɎɔɗɨəɚɕ ɔ ɚɖɜɟɏɗɚɕ ɠɚɜɘɧ, ɜɌɓɘɑɜɚɘ ɚɞ 3 ɘɘ ɐɚ 8ɡ5 ɘɘ 
ð Ɏɑɜɚɫɞəɚ, ɛɚɗɚɝɞɔ ɜɌɝɛɌɐɌ. 

Ɏ ð ɚɛɜɑɐɑɗɫɪɞɝɫ ɘəɚɒɑɝɞɎɑəəɧɑ ɐɑɠɑɖɞɧ ɛɑɜɠɟɓɔɔ, ɐɔɠɠɟɓəɚ ɜɌɝɛɚɗɚɒɑəəɧɑ Ɏ ɚɍɚɔɡ ɗɑɏɚɣəɧɡ ɛɚɗɫɡ. 

Fig. 4.   Ɍ - chest x -Ray, frontal view , b -  CT, coronal view , c -  SPECT. 

Patient is a 66 -year -old low -grade stage 4 adenocarcinoma.  

a - significant bilateral changes in the form of dis seminated process with multiple focal formations in both lungs are 
determined.  

b ð in both lungs, the pattern of diffuse polymorphic changes in the form of bilateral solid and subsolid foci, ran ging 
in size from 2 -3 mm to 11 -15 mm, rounded and irregular sh ape; foci of pulmonary tissue compaction of the "frosted 
glass" type, with pronounced reticular changes against this background (mainly due to intra -lobular part itions); 
polysegmental areas of inhomogeneous alveolar -interstitial compaction, with pronounced  reticular changes against 
the background of the interstitial component. Against the background of the described changes are visualized pr e-
sented in a sufficiently large number of air -containing structures, irregular and rounded shape, ranging in size from  
3 mm to 8x5 mm ð probably decay cavity.  

c ð multiple perfusion defects diffusely located in both pulmonary fields are determined.  
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ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚɕ ɖɌɜɞɔəɚɕ, əɚ ɞɔɛɔɣəɧɘɔ 

ɒɌɗɚɍɌɘɔ ɍɚɗɨəɧɡ ɝ ɍɜɚəɡɚɗɑɏɚɣəɚɕ ɛɌɞɚɗɚɏɔ-

ɑɕ: ɖɌɤɑɗɨ, ɚɐɧɤɖɌ, ɞɌɖɒɑ ɛɌɢɔɑəɞɧ  ɛɜɑɐɦɫɎ-

ɗɫɗɔ ɒɌɗɚɍɧ əɌ ɍɚɗɨ Ɏ ɏɜɟɐəɚɕ ɖɗɑɞɖɑ, ɖɜɚɎɚ-

ɡɌɜɖɌəɨɑ.  Ȱɗɫ ɜɌɖɌ ɗɑɏɖɚɏɚ ɛɜɑɔɘɟɥɑɝɞɎɑəəɚ 

ɢɑəɞɜɌɗɨəɚɕ ɗɚɖɌɗɔɓɌɢɔɔ ɡɌɜɌɖɞɑɜəɚ ɛɚɫɎɗɑ-

əɔɑ ɝɔɘɛɞɚɘɚɎ, ɝɎɫɓɌəəɧɡ ɝ ɍɜɚəɡɚɚɍɝɞɜɟɖɢɔ-

ɑɕ ɔ ɑɬ ɞɌɖɔɘɔ ɛɚɝɗɑɐɝɞɎɔɫɘɔ, ɖɌɖ ɌɞɑɗɑɖɞɌɓ ɔ 

ɛəɑɎɘɚəɔɫ. Ȯ ɛɜɚɎɑɐɑəəɚɘ əɌɘɔ ɔɝɝɗɑɐɚɎɌəɔɔ 

ɟ ɣɌɝɞɔ ɍɚɗɨəɧɡ (Ɏ 28,3% ɝɗɟɣɌɑɎ) əɌɜɟɤɑəɔɫ 

ɘɔɖɜɚɢɔɜɖɟɗɫɢɔɔ ɍɧɗɔ ɍɚɗɑɑ ɓəɌɣɔɘɧɘɔ, ɣɑɘ 

ɛɜɑɐɛɚɗɌɏɌɗɚɝɨ ɛɚɝɗɑ Ɏɧɛɚɗəɑəɔɫ ȶȾ-

ɌəɏɔɚɏɜɌɠɔɔ, ɣɞɚ ɘɧ ɝɎɫɓɧɎɌɗɔ ɩɞɚ ɝ ɜɌɓɎɔɞɔ-

ɑɘ çtrombosis in situè. ȴɓɎɑɝɞəɚ, ɣɞɚ ɛɜɔ ɜɌɓɎɔ-

 

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.     a ð ɍ ð ȶȾ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ, ɏ, ɐ ð ȺɀɉȶȾ. 

ȻɌɢɔɑəɞ Ȯ., 60 ɗɑɞ, ɔəɠɔɗɨɞɜɌɞɔɎəɌɫ ɖɌɜɢɔəɚɘɌ ɝɘɑɤɑəəɚɏɚ ɝɞɜɚɑəɔɫ Ɏɑɜɡəɑɕ ɐɚɗɔ ɛɜɌɎɚɏɚ ɗɑɏɖɚɏɚ.  

Ɍ, ɍ ð ȹɌɞɔɎəɌɫ ȶȾ, ɌɖɝɔɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ, ɜɑɒɔɘ ɗɑɏɚɣəɚɏɚ  ɔ ɘɫɏɖɚɞɖɌəəɚɏɚ ɚɖəɌ ɝɚɚɞɎɑɞɝɞɎɑəəɚ. Ȯ Ɏɑɜɡ-
əɑɕ ɐɚɗɑ ɛɜɌɎɚɏɚ ɗɑɏɖɚɏɚ ɚɛɜɑɐɑɗɫɑɞɝɫ ɚɍɜɌɓɚɎɌəɔɑ ɜɌɓɘɑɜɌɘɔ 3,4*3,3*3,3 ɝɘ, ɝɞɜɟɖɞɟɜɌ ɝ əɌɗɔɣɔɑɘ ɝɚɐɑɜ-
ɒɌɥɔɡ Ɏɚɓɐɟɡ ɛɟɓɧɜɨɖɚɎ, ɚɍɑɓɧɝɞɎɗɑəɔɕ, ɝ əɑɣɑɞɖɔɘɔ ɗɟɣɔɝɞɧɘɔ ɖɚəɞɟɜɌɘɔ.  

Ɏ ð ȶȾ-ɌəɏɔɚɏɜɌɠɔɫ, ɖɚɜɚəɌɗɨəɌɫ ɜɑɖɚəɝɞɜɟɖɢɔɫ. ȺɞɘɑɣɌɑɞɝɫ ɝɚɡɜɌəɑəɔɑ ɒɔɜɚɎɚɕ ɖɗɑɞɣɌɞɖɔ, ɚɞɐɑɗɫɪɥɑɕ 
ɍɜɌɡɔɚɢɑɠɌɗɨəɟɪ Ɏɑəɟ ɚɞ ɝɞɜɟɖɞɟɜ ɚɍɜɌɓɚɎɌəɔɫ.  

ɏ - ȺɀɉȶȾ ɝ 99mTc-ȸȬȬ, ɌɖɝɔɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ. Ⱥɛɜɑɐɑɗɫɑɞɝɫ ɚɞɝɟɞɝɞɎɔɑ ɛɑɜɠɟɓɔɔ Ɏ Ɏɑɜɡəɔɡ ɚɞɐɑɗɌɡ ɛɜɌɎɚ-
ɏɚ ɗɑɏɖɚɏɚ.  

ɐ ð ȺɀɉȶȾ ɝ Ga67-ɢɔɞɜɌɞɚɘ, ɖɚɜɚəɌɗɨəɌɫ ɛɜɚɑɖɢɔɫ. Ȯ Ɏɑɜɡəɔɡ ɚɞɐɑɗɌɡ ɛɜɌɎɚɏɚ ɗɑɏɖɚɏɚ ɚɛɜɑɐɑɗɫɑɞɝɫ ɚɣɌɏ 
ɛɚɎɧɤɑəəɚɕ ɠɔɖɝɌɢɔɔ ȼɀȻ ɝ ɏɜɌɐɔɑəɞɚɘ 1:2,5, Ɍ ɞɌɖɒɑ ɍɚɗɑɑ ɘɑɗɖɔɑ Ɏ ɚɍɗɌɝɞɔ ɗ/ɟɓɗɚɎ ɝɜɑɐɚɝɞɑəɔɫ ɝ ɏɜɌ-
ɐɔɑəɞɚɘ 1:1,3. 

Fig. 5.     Ɍ ð ɝ ð chest CT, d, e  ð SPECT. 

Patient V., 60 y.o., in filtrative carcinoma of mixed structure of the upper lobe of the right lung.  

a, b - Native CT, axial view, pulmonary and soft tissue window, respectively. In the upper lobe of the right lung is 
determined a formation size 3,4*3,3*3,3 cm, the structure with  the presence of air -containing bubbles, dehumid i-
fication, with fuzzy radiant contours.  

c - CT angiography, coronal view. The preservation of fatty tissue separating the brachiocephalic vein from the 
structures of formation is noted.  

d - SPECT with 99mTc -MAA, axial view. The absence of perfusion in the upper right lung is determined.  

e- SPECT with Ga67 citrate, coronal view. In the upper parts of the right lung is determined by the focus of i n-
creased fixation of RP with a gradient of 1: 2.5, as well as s maller in the l/nodes of the mediastinum with a grad i-
ent of 1:1.3.  
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ɞɔɔ ɚɛɟɡɚɗɑɎɚɏɚ ɛɜɚɢɑɝɝɌ  ɎɚɓəɔɖɌɑɞ ɞɜɌɎɘɌɞɔ-

ɣɑɝɖɚɑ ɛɚɎɜɑɒɐɑəɔɑ ɝɚɝɟɐɌ ɚɞ ɘɑɝɞəɚɕ ɔəɎɌɓɔɔ 

ɚɛɟɡɚɗɔ ɔ əɌɜɟɤɑəɔɑ ɖɜɚɎɚɞɚɖɌ, ɎɝɗɑɐɝɞɎɔɑ  

ɏɔɛɑɜɖɚɌɏɟɗɫɢɔɔ Ɏ ɘɑɝɞɑ ɛɚɎɜɑɒɐɑəɔɫ  [14 - 

16]. ȹɚ ɐɔɠɠɑɜɑəɢɔɌɢɔɫ ɘɑɒɐɟ ɛɜɚɜɌɝɞɌəɔɑɘ 

ɚɛɟɡɚɗɔ Ɏɐɚɗɨ ɛɜɚɝɎɑɞɌ ɝɚɝɟɐɌ ɔ ɞɜɚɘɍɚɓɚɘ in 

situ ɘɚɒɑɞ ɍɧɞɨ əɑɎɚɓɘɚɒəɌ əɌ ɚɝəɚɎɑ ɎɔɓɟɌ-

ɗɔɓɌɢɔɔ Ɏ ɚɐɔə ɘɚɘɑəɞ Ɏɜɑɘɑəɔ. ȻɌɞɚɗɚɏɔɣɑɝɖɔ 

ɚəɔ ɣɌɝɞɚ ɝɚɝɑɐɝɞɎɟɪɞ.  

ȹɌɗɔɣɔɑ ɗɚɒəɚɛɚɗɚɒɔɞɑɗɨəɧɡ ɜɑɓɟɗɨɞɌ-

ɞɚɎ ɛɜɔ ɛɜɚɎɑɐɑəɔɔ ɔɝɝɗɑɐɚɎɌəɔɫ ɝ ɢɔɞɜɌɞɚɘ 

Ga-67 ɘɧ ɚɍɦɫɝəɫɑɘ  əɌɖɚɛɗɑəɔɑɘ ɛɜɑɛɌɜɌɞɌ 

əɑ ɞɚɗɨɖɚ Ɏ  ɛɑɜɎɔɣəɧɡ ɔ ɘɑɞɌɝɞɌɞɔɣɑɝɖɔɡ ɓɗɚ-

ɖɌɣɑɝɞɎɑəəɧɡ əɚɎɚɚɍɜɌɓɚɎɌəɔɫɡ, Ɍ ɞɌɖɒɑ Ɏ 

ɚɣɌɏɌɡ əɑɝɛɑɢɔɠɔɣɑɝɖɚɏɚ ɎɚɝɛɌɗɔɞɑɗɨəɚɏɚ ɛɜɚ-

ɢɑɝɝɌ ɔ Ɏ ɚɣɌɏɌɡ  ɚɝɞɜɚɏɚ ɎɚɝɛɌɗɔɞɑɗɨəɚɏɚ ɛɚ-

ɜɌɒɑəɔɫ,  Ɏ ɞɚɘ ɣɔɝɗɑ ɛɜɔ ɛɜɔɝɚɑɐɔəɑəɔɔ  Ɏɚɝ-

ɛɌɗɑəɔɫ Ɏ ɚɜɏɌəɌɡ ɐɧɡɌɞɑɗɨəɚɕ ɝɔɝɞɑɘɧ. ȷɚɖɌ-

ɗɔɓɌɢɔɫ ɢɔɞɜɌɞɌ Ga-67  Ɏ ɎɚɝɛɌɗɔɞɑɗɨəɧɡ ɞɖɌ-

əɫɡ ɚɍɑɝɛɑɣɔɎɌɑɞɝɫ ɗɌɖɞɚɠɑɜɜɔəɚɘ, ɛɚɎɧɤɑə-

əɌɫ ɖɚəɢɑəɞɜɌɢɔɫ ɜɑɢɑɛɞɚɜɚɎ ɖɚɞɚɜɚɏɚ ɔɘɑɑɞɝɫ 

əɌ ɛɚɎɑɜɡəɚɝɞɔ ɗɑɕɖɚɢɔɞɚɎ, Ɏəɟɞɜɔ ɖɗɑɞɚɖ ɚə 

əɌɖɌɛɗɔɎɌɑɞɝɫ Ɏ ɗɔɓɚɝɚɘɌɡ ɔ ɗɔɓɚɝɚɘɚɛɚɐɚɍ-

əɧɡ ɝɞɜɟɖɞɟɜɌɡ, Ɍ ɞɌɖɒɑ Ɏ ɘɔɞɚɡɚəɐɜɔɫɡ, ɖɜɚ-

ɘɑ ɩɞɚɏɚ əɌ ɛɜɚɢɑɝɝ əɌɖɚɛɗɑəɔɫ ɛɜɑɛɌɜɌɞɌ Ɏ 

ɚɣɌɏɌɡ ɎɚɝɛɌɗɑəɔɫ Ɏɗɔɫɪɞ ɟɝɔɗɑəɔɑ ɖɜɚɎɚ-

ɝəɌɍɒɑəɔɫ ɔ ɛɚɎɧɤɑəɔɑ ɛɜɚəɔɢɌɑɘɚɝɞɔ ɖɌ-

ɛɔɗɗɫɜəɚɏɚ ɩəɐɚɞɑɗɔɫ [9, 12].  

ȮɧɎɚɐɧ.  

Ȼɜɔɘɑəɑəɔɑ ȺɀɉȶȾ ɝ 99mTc-ȸȬȬ ɛɚɓɎɚ-

ɗɫɑɞ ɐɚɛɚɗəɔɞɨ ɐɌəəɧɑ ȸȽȶȾ, ɚɢɑəɔɞɨ  ɠɟəɖ-

ɢɔɚəɌɗɨəɚɑ ɝɚɝɞɚɫəɔɑ ɗɬɏɖɔɡ ɔ ɎɔɓɟɌɗɔɓɔɜɚɎɌɞɨ 

ɜɌɓɜɟɤɑəɔɑ ɝɚɝɟɐɔɝɞɚɏɚ ɜɟɝɗɌ,    ɣɞɚ ɛɚɘɚɏɌɑɞ Ɏ 

ɚɛɜɑɐɑɗɑəɔɔ ɞɌɖɞɔɖɔ ɗɑɣɑəɔɫ, Ɏ ɞɚɘ ɣɔɝɗɑ ɚɛɑ-

ɜɌɞɔɎəɚɏɚ.  Ȼɜɔɘɑəɑəɔɑ ȺɀɉȶȾ ɝ ɢɔɞɜɌɞɚɘ Ga-

67 ɛɚɘɚɏɌɑɞ Ɏ ɎɧɫɎɗɑəɔɔ ɜɑɏɔɚəɌɜəɚɏɚ ɔ ɚɞɐɌ-

ɗɑəəɚɏɚ ɘɑɞɌɝɞɌɓɔɜɚɎɌəɔɫ, ɚɐəɌɖɚ Ɏ ɜɫɐɑ ɝɗɟ-

ɣɌɑɎ ɚɛɜɑɐɑɗɫɪɞɝɫ ɗɚɒəɚɛɚɗɚɒɔɞɑɗɨəɧɑ ɐɌə-

əɧɑ Ɏ ɝɎɫɓɔ ɝ ɝɚɛɟɞɝɞɎɟɪɥɔɘɔ ɎɚɝɛɌɗɔɞɑɗɨəɧ-

ɘɔ ɔɓɘɑəɑəɔɫɘɔ.  

ȴɝɞɚɣəɔɖ ɠɔəɌəɝɔɜɚɎɌəɔɫ ɔ ɖɚəɠɗɔɖɞ 

ɔəɞɑɜɑɝɚɎ. 

 ȬɎɞɚɜɧ ɐɌəəɚɕ ɝɞɌɞɨɔ ɛɚɐɞɎɑɜɐɔɗɔ ɚɞ-

ɝɟɞɝɞɎɔɑ ɠɔəɌəɝɚɎɚɕ ɛɚɐɐɑɜɒɖɔ ɔɝɝɗɑɐɚɎɌəɔɫ 

ɔ ɖɚəɠɗɔɖɞɌ ɔəɞɑɜɑɝɚɎ, ɚ ɖɚɞɚɜɧɡ əɑɚɍɡɚɐɔɘɚ 

ɝɚɚɍɥɔɞɨ.  

Ƚɛɔɝɚɖ ɗɔɞɑɜɌɞɟɜɧ: 

1. ȾɜɌɡɞɑəɍɑɜɏ Ȭ.Ɂ., ȶɚɗɍɌəɚɎ ȶ.ȴ. ȼɌɖ ɗɑɏɖɚɏɚ. ȸoɝɖɎɌ, 

ȯɉȺȾȬȼ-ȸɑɐɔɌ, 2014. 160 ɝ. 

2. ɃɑɜəɑɡɚɎɝɖɌɫ ȹ.Ȯ., ȶɔɒɌɑɎ ȱ.Ȯ., ȽɞɚɗɍɚɎɚɕ Ȭ.Ȯ., ȭɚɜɔɝɚɎ 

Ȯ.ȴ. ȼɌɖ ɗɑɏɖɚɏɚ. ȶɗɔəɔɖɌ, ɐɔɌɏəɚɝɞɔɖɌ, ɗɑɣɑəɔɑ. ȸɚɝɖɎɌ, 

ȭɔəɚɘ, 2015ɏ. 144ɝ. 

3. ȯɌəɢɑɎ Ʉ.Ɂ., ȸɚɔɝɑɑɎəɖɚ Ȯ.ȸ., ȬɜɝɑəɨɑɎ Ȭ.ȴ. ȼɌɖ ɗɑɏɖɚɏɚ. 

ȼɟɖɚɎɚɐɝɞɎɚ. ȸoɝɖɎɌ, ȯɉȺȾȬȼ-ȸɑɐɔɌ, 2017. 224 ɝ. 

4. ȶɌɛɜɔə Ȭ.Ȱ., ȽɞɌɜɔəɝɖɔɕ Ȯ.Ȯ., ȻɑɞɜɚɎɌ ȯ.Ȯ. ȳɗɚɖɌɣɑ-

ɝɞɎɑəəɧɑ əɚɎɚɚɍɜɌɓɚɎɌəɔɫ Ɏ ȼɚɝɝɔɔ Ɏ 2016 ɏɚɐɟ (ɓɌɍɚɗɑɎɌɑ-

ɘɚɝɞɨ ɔ ɝɘɑɜɞəɚɝɞɨ). ȸoɝɖɎɌ, ȸȹȴȺȴ ɔɘ. Ȼ.Ȭ. ȯɑɜɢɑəɌ 

ɠɔɗɔɌɗ ɀȯȭȿ çȹȸȴɂ ɜɌɐɔɚɗɚɏɔɔè ȸɔəɓɐɜɌɎɌ ȼɚɝɝɔɔ, 2018. 

250 ɝ. 

5. Ⱦɪɜɔə ȴ. ȱ. ȰɔɠɠɑɜɑəɢɔɌɗɨəɌɫ ɐɔɌɏəɚɝɞɔɖɌ ɚɐɔəɚɣəɧɡ 

ɚɣɌɏɚɎ Ɏ ɗɑɏɖɔɡ.  ȻɚɗɔɖɗɔəɔɖɌ. 2014; 3 (1): 38-32.  

6. Ⱦɪɜɔə ȴ. ȱ. ȶɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ 

ɛɚɗɚɝɞɔ. ȽɌəɖɞ-Ȼɑɞɑɜɍɟɜɏ, ɉɗɍɔ-ȽȻɍ, 2003. 371 ɝ. 

7. ȶɔɞɌɑɎ Ȯ.ȸ., ȭɑɗɚɎɌ ȴ.ȭ., ȶɔɞɌɑɎ Ƚ.Ȯ. ȶɚɘɛɨɪɞɑɜəɌɫ 

ɞɚɘɚɏɜɌɠɔɫ Ɏ ɛɟɗɨɘɚəɚɗɚɏɔɔ. ȸoɝɖɎɌ, ȸȱȰɛɜɑɝɝ-ɔəɠɚɜɘ, 

2017. 144 ɝ. 

8. ȼɚɓɌɐɚ-ɐɑ-ȶɜɔɝɞɑəɝɚə ȸ. ȷ., ȶɌɜɞɑɜ ȭ. Ȯ. ȷɟɣɑɎɌɫ ɐɔɌɏəɚ-

ɝɞɔɖɌ. Ⱥɛɟɡɚɗɔ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ. ȸoɝɖɎɌ, ȴɓɐɌɞɑɗɨ-

ɝɞɎɚ ȻɌəɠɔɗɚɎɌ, 2018. 608 ɝ. 

9. Agrawal A., Rangarajan. V. PET/CT in Lung Cancer. 

Springer, 2018. 106 c. DOI:  10.1007/978 -3-319 -72661 -8 

10.  ȾɜɟɠɌəɚɎ ȯ.ȱ., ȼɫɓɌəɚɎ Ȯ.Ȯ., ȰɑɜɏɟəɚɎɌ ȹ.ȴ., ȰɘɔɞɜɌ-

ɥɑəɖɚ Ȭ.Ȭ., ȸɔɡɌɕɗɚɎɝɖɌɫ ȱ.ȸ. ȽɚɎɘɑɥɑəəɌɫ ɛɚɓɔɞɜɚəəɚ-

ɩɘɔɝɝɔɚəəɌɫ ɔ ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ (ȻɉȾ-ȶȾ) Ɏ ɚəɖɚ-

ɗɚɏɔɔ. ȽɌəɖɞ-Ȼɑɞɑɜɍɟɜɏ, ɉɗɍɔ-ȽȻɍ, 2005. 212 ɝ. 

11. Beheshti M., Langsteger W., Rezaee A. PET/CT in Cancer: 

An Interdisciplinary Approach to I ndividualized Imaging . Els e-

vier , 2018. 276 ɝ. 

12. Ziessman H.A., O'Malley J.P., Thrall J.H. Nuclear Med icine: 

The Requisites. 4 Saunders, 2014. 464 ɝ. 

13. Kradin R.L. Understanding Pulmonary Pathology. 1 Acade m-

ic Press, 2016. 356 ɝ. 

14. Walker A.J., Bald win D.R., Card T.R., Powell H.A., Hubbard 

R.B., Grainge M.J. Risk of venous thromboembolism in people 

with lung cancer: a cohort study using linked UK healthcare 

data. Br J Cancer. 2017; 116 (6): e1. DOI: 

10.1038/bjc.2016.364.  

15. Chen Z., Song H., Yu Y., Wang L., Zhou L. Lung cancers 

combined with venous thromboembolism: a case report. Int J 

Clin Exp Med. 2016; 9 (7): 13222 -13226.  

16. Cha S., Shin K., Lim J., Yoo S., Lee S., Lee J. ɔ ɐɜ. Pulm o-

nary embolism concurrent with lung cancer and central emboli 

predict mortality in patients with lung cancer and pulmonary 

embolism. J Thorac Dis. 2018; 10 (1): 262 ð272. DOI:  

10.21037/jtd.2017.12.32 . 

.

 

 

 

 

References: 

1. Trakhtenberg A.Kh., Ko lbanov K.I . Lung cancer. Moscow, 

GEOTAR-Media, 2014. 160 p. (in Russian).  

2. Chernekhovskaya N.V., Kizhaev E.V., Stolbovoi A.V., Borisov 

V.I. Lung cancer. Clinic, diagnosis, treatment. Moscow, Beanom, 

2015, 144 p. (in Russian).  

3. Gantsev Sh.H., Moiseevnk o V.M., Arsenyev A.I. Lung cancer. 

Guide. Moscow, GEOTAR -Media, 2017. 224 p. (in Ru ssian).  

4. Kaprin A.D., Starinsky V.V., Petrova G.V. Malignant ne o-

plasms in Russia in 2016 (morbidity and mortality). Moscow, 

Herzen Moscow Oncology Research Institute of He althcare Mi n-



   RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY  

 

  | www.rejr.ru | REJR. 2018; 8 (4):73-82       DOI:10.21569/2222-7415-2018-8-4-73-82        ʉʪʨʘʥʠʮʘ  82 
  

istry of the Russian Federation - branch of National Medical 

Research Radiology Center, 2018. 250 p. (in Russian).  

5. Tyurin I. Ye. Differential diagnosis of single focuses in the 

lungs Polyclinic. 2014; 3 -1: 38 -32. (in Russian).  

6. Tyurin I. Y e. Computed tomography of the torax. St. Peter s-

burg, Elbi -SPb, 2003. 371 p. (in Russian).  

7. Kitaev V.M., Belova I.B., Kitaev S.V. Computed tomo graphy in 

pulmonology. Moscow, MEDpress -Inform, 2017. 144 p. (in Ru s-

sian).  

8. Rosado de Christenson, M. L., Cart er, B.V. Specialty Imaging: 

Thoracic Neoplasms. Moscow, Panfilovõs Publishing House, 

2018. 608 p. (in Russian).  

9. Agrawal A., Rangarajan. V. PET/CT in Lung Cancer. Sprin g-

er, 2018. 106 c. DOI:  10.1007/978 -3-319 -72661 -8 

10. Trufanov G.E., Ryazanov V.V., De rgunova N.I., 

Dmitrashenko A.A., Mikhailovskaya PET -CT in oncology. St. 

Petersburg, Elbi -SPb, 2005. 212 p. (in Russian).  

11. Beheshti M., Langsteger W., Rezaee A. PET/CT in Ca ncer: 

An Interdisciplinary Approach to Individualized Imaging . Els e-

vier , 2018. 276 ɝ. 

12. Ziessman H.A., O'Malley J.P., Thrall J.H. Nuclear Med icine: 

The Requisites. 4 ɔɓɐ. Saunders, 2014. 464 ɝ. 

13. Kradin R.L. Understanding Pulmonary Pathology . 1 ɔɓɐ. 

Academic Press, 2016. 356 ɝ. 

14. Walker A.J., Baldwin D.R., Card T.R., Powell H. A., Hubbard 

R.B., Grainge M.J. Risk of venous thromboembolism in people 

with lung cancer: a cohort study using linked UK healthcare 

data. Br J Cancer. 2017;116(6):e1. DOI: 10.1038/bjc.2016.364.  

15. Chen Z., Song H., Yu Y., Wang L., Zhou L. Lung cancers 

combined with venous thromboembolism: a case report. Int J 

Clin Exp Med. 2016;9(7):13222 -13226  

16. Cha S., Shin K., Lim J. , Yoo S., Lee S., Lee J. ɔ ɐɜ. Pulmo-

nary embolism concurrent with lung cancer and central emboli 

predict mortality in patients with lung cancer and pulm onary 

embolism. J Thorac Dis. 2018; 10(1): 262 ð272. DOI:  

10.21037/jtd.2017.12.32 . 

 

 



   RUSSIAN ELECTRON IC JOURNAL OF RADIOLOGY  

 

  | www.rejr.ru | REJR. 2018; 8 (4):83-94       DOI:10.21569/2222-7415-2018-8-4-83-94               ʉʪʨʘʥʠʮʘ  83 
  

 

 

ȰȴɀɀȱȼȱȹɂȴȬȷɈȹȬɋ ȰȴȬȯȹȺȽȾȴȶȬ ȺȰȴȹȺɃȹɇɁ ȺɃȬȯȺȮ ȷȱȯȶȴɁ: ɃȾȺ 

ȰȬȱȾ ȻȱȼɀȿȳȴȺȹȹȬɋ ȶȺȸȻɈɊȾȱȼȹȬɋ ȾȺȸȺȯȼȬɀȴɋ? 
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ɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. ȶȾ-ɛɑɜɠɟɓɔɫ ð ɩɞɚ əɚɎɧɕ ɔəɝɞɜɟɘɑəɞ ɐɗɫ ɚɢɑəɖɔ ɖɜɚɎɚ-

ɝəɌɍɒɑəɔɫ əɌ ɘɔɖɜɚɢɔɜɖɟɗɫɞɚɜəɚɘ ɟɜɚɎəɑ. Ȯ əɌɤɑɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɘɧ ɛɚ-

ɝɞɌɜɌɗɔɝɨ Ɏɧɫɝəɔɞɨ, ɎɧɫɎɗɫɪɞɝɫ ɗɔ ɛɜɔ ɐɌəəɚɕ ɘɑɞɚɐɔɖɑ əɚɎɧɑ ȶȾ-

ɛɜɔɓəɌɖɔ ɛɜɔ ɐɔɌɏəɚɝɞɔɖɑ ɚɣɌɏɚɎ ɗɑɏɖɔɡ.     

ɂɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. ȺɢɑəɖɌ Ɏɚɓɘɚɒəɚɝɞɑɕ ɘɑɞɚɐɌ ɛɑɜɠɟɓɔɚəəɚɕ ɖɚɘɛɨɪɞɑɜ-

əɚɕ ɞɚɘɚɏɜɌɠɔɔ (ȶȾ) ɐɗɫ ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɚɐɔəɚɣəɧɡ ɚɣɌɏɚɎ ɗɑɏɖɔɡ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. Ȯ ɚɞɐɑɗɑəɔɔ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ ȸɑɐɔɢɔəɝɖɚɏɚ 

ɜɌɐɔɚɗɚɏɔɣɑɝɖɚɏɚ əɌɟɣəɚɏɚ ɢɑəɞɜɌ ɔɘ. Ȭ.ɀ. ɂɧɍɌ ð ɠɔɗɔɌɗɌ ɀȯȭȿ çȹȸȴɂ ɜɌɐɔɚɗɚɏɔɔè 

ȸɔəɓɐɜɌɎɌ ȼɚɝɝɔɔ ɍɧɗɌ ɛɜɚɎɑɐɑəɌ ɛɑɜɠɟɓɔɚəəɌɫ ȶȾ 20 ɍɚɗɨəɧɘ (ɘɟɒɣɔə ð 14, ɒɑə-

ɥɔə ð 6; Ɏ ɎɚɓɜɌɝɞɑ ɚɞ 34 ɐɚ 79, ɝɜɑɐəɔɕ ɎɚɓɜɌɝɞ 66,2Ñ10,6 ɗɑɞ) ɝ ɚɐɔəɚɣəɧɘ ɚɣɌɏɚɘ Ɏ 

ɗɑɏɖɚɘ. ȶȾ-ɔɝɝɗɑɐɚɎɌəɔɑ Ɏɧɛɚɗəɫɗɔ əɌ ɘɟɗɨɞɔɝɛɔɜɌɗɨəɚɘ ɖɚɘɛɨɪɞɑɜəɚɘ ɞɚɘɚɏɜɌɠɑ 

GE Optima CT660. ȺɍɜɌɍɚɞɖɟ ɛɚɗɟɣɑəəɧɡ ȶȾ-ɐɌəəɧɡ ɛɜɚɎɚɐɔɗɔ əɌ ɜɌɍɚɣɑɕ ɝɞɌəɢɔɔ 

Advantage Workstation 4.6 (GE Medical Systems, ȽɄȬ). ȶȾ-ɐɌəəɧɑ ɍɧɗɔ ɎɑɜɔɠɔɢɔɜɚɎɌ-

əɧ ɛɟɞɑɘ ɝɜɌɎəɑəɔɫ ɝ ɏɔɝɞɚɗɚɏɔɣɑɝɖɔɘ ɓɌɖɗɪɣɑəɔɑɘ, ɛɚɗɟɣɑəəɧɘ ɛɚɝɗɑ ɞɜɌəɝɞɚɜɌ-

ɖɌɗɨəɚɕ ɞɜɑɛɌə-ɍɔɚɛɝɔɔ ɛɚɐ ɖɚəɞɜɚɗɑɘ ȶȾ. 

ȼɑɓɟɗɨɞɌɞɧ. Ƚɜɑɐəɑɑ ɓəɌɣɑəɔɑ ɝɖɚɜɚɝɞɔ ɖɜɚɎɚɞɚɖɌ Ɏ ɌɐɑəɚɖɌɜɢɔəɚɘɌɡ ɝɚɝɞɌ-

Ɏɔɗɚ 172,5Ñ83,2 ɘɗ/100ɏ/ɘɔə, ɚɍɦɑɘɌ ɖɜɚɎɚɞɚɖɌ 12,0Ñ5,3 ɘɗ/100ɏ, ɛɜɚəɔɢɌɑɘɚɝɞɔ ɝɚ-

ɝɟɐɚɎ 24,7Ñ7,2 ɘɗ/100ɏ/ɘɔə, ɝɜɑɐəɑɏɚ Ɏɜɑɘɑəɔ ɞɜɌəɓɔɞɌ ɖɜɚɎɔ 8,8Ñ3,1 ɝɑɖɟəɐ. Ƚɜɑɐəɑɑ 

ɓəɌɣɑəɔɑ ɝɖɚɜɚɝɞɔ ɖɜɚɎɚɞɚɖɌ Ɏ ɚɣɌɏɌɡ ɛəɑɎɘɚəɔɔ ɝɚɝɞɌɎɔɗɚ 414,2Ñ191,9 ɘɗ/100ɏ/ɘɔə, 

ɚɍɦɑɘɌ ɖɜɚɎɚɞɚɖɌ 19,3Ñ8,5 ɘɗ/100ɏ, ɛɜɚəɔɢɌɑɘɚɝɞɔ ɝɚɝɟɐɚɎ 32,9Ñ30,4 ɘɗ/100ɏ/ɘɔə, 

ɝɜɑɐəɑɏɚ Ɏɜɑɘɑəɔ ɞɜɌəɓɔɞɌ ɖɜɚɎɔ 2,8Ñ0,7 ɝɑɖɟəɐ.  

ȳɌɖɗɪɣɑəɔɑ. ȶȾ-ɛɑɜɠɟɓɔɫ ð ɩɞɚ əɚɎɧɕ ɔəɝɞɜɟɘɑəɞ ɐɗɫ ɚɢɑəɖɔ ɘɔɖɜɚɢɔɜɖɟɗɫ-

ɞɚɜəɧɡ əɌɜɟɤɑəɔɕ ɛɜɔ ɞɑɡ ɔɗɔ ɔəɧɡ ɛɜɚɢɑɝɝɌɡ, Ɏ ɞɚɘ ɣɔɝɗɑ ɔ Ɏ ɗɑɏɖɔɡ. ȺɐəɌɖɚ ɜɑɓɟɗɨ-

ɞɌɞɧ, ɛɚɗɟɣɌɑɘɧɑ ɛɜɔ ɩɞɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ, əɑ ɎɝɑɏɐɌ ɛɚɐɐɌɪɞɝɫ ɛɌɞɚɏɑəɑɞɔɣɑɝɖɚɘɟ ɚɍɦ-

ɫɝəɑəɔɪ ɔ əɑ ɎɝɑɏɐɌ ɝɚɛɚɝɞɌɎɔɘɧ ɟ ɜɌɓəɧɡ ɔɝɝɗɑɐɚɎɌɞɑɗɑɕ. 
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urpose.  Evaluation of the CT -perfusion for the differential diagnosis of solitary 

pulmonary nodule.  

Materials and methods . In the Department of computed tomography A. Tsyb Me d-

ical Radiological Research Center CT -perfusion was performed in 20 patients (men ð 14, 
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women ð 6; aged 34 to 79) with a solitary pulmonary nodule. CT study was performed on a 

multispiral computer tomography GE Optima CT660 . Processing of the obtained CT -data 

was performed at the Advantage Workstation 4.6 (GE Medical Systems, USA). CT data were 

verified by comparison with histological findings obtained after CT -guided transthoracic tr e-

pan biopsy.  

Results.  The average rate of  blood flow in adenocarcinomas was 172.5Ñ83.2 

ml/100g/min, blood volume 12.0Ñ5.3 ml/100g, the permeability surface 24.7Ñ7.2 ml/100g 

/ min, the mean transit time 8.8Ñ3.1 seconds. The average rate of blood flow in the nodule 

of pneumonia was 414.2Ñ191.9 ml/100g/min, blood volume 19.3Ñ8.5 ml/100g, permeabil-

ity surface 32.9Ñ30.4 ml/100g / min, the mean transit time 2.8Ñ0.7 seconds.  

Conclusion.  CT-perfusion is a new tool for the assessment of microcirculatory diso r-

ders in various processes, including in the lun gs. However, the results obtained in this 

study are not always pathogenetic and are not always comparable among different researc h-

ers.  

 

Keywords: nodule, differential diagnosis, computed tomography.  
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ɑɝɘɚɞɜɫ əɌ ɍɟɜəɚɑ ɜɌɓɎɔɞɔɑ ɔ ɤɔɜɚ-

ɖɚɑ Ɏəɑɐɜɑəɔɑ Ɏ ɛɚɎɝɑɐəɑɎəɟɪ ɛɜɌɖ-

ɞɔɖɟ ɝɚɎɜɑɘɑəəɧɡ ɞɑɡəɚɗɚɏɔɕ ɗɟɣɑ-

Ɏɚɕ ɐɔɌɏəɚɝɞɔɖɔ, ɐɔɠɠɑɜɑəɢɔɌɗɨəɌɫ 

ɐɔɌɏəɚɝɞɔɖɌ ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɧɡ ɔ 

ɓɗɚɖɌɣɑɝɞɎɑəəɧɡ ɚɣɌɏɚɎ Ɏ ɗɑɏɖɔɡ ɛɚ ɝɑɕ ɐɑəɨ 

ɚɝɞɌɑɞɝɫ ɌɖɞɟɌɗɨəɚɕ ɛɜɚɍɗɑɘɚɕ [1, 2]. Ȯ ɛɚɐɌɎ-

ɗɫɪɥɑɘ ɍɚɗɨɤɔəɝɞɎɑ ɝɗɟɣɌɑɎ ɚɛɟɡɚɗɑɎɧɕ ɛɜɚ-

ɢɑɝɝ Ɏ ɗɑɏɖɔɡ ɛɜɑɐɝɞɌɎɗɑə ɚɐɔəɚɣəɧɘ ɚɣɌɏɚɘ, 

ɖɚɞɚɜɧɕ ɣɌɥɑ Ɏɝɑɏɚ əɑ ɝɚɛɜɚɎɚɒɐɌɑɞɝɫ ɖɗɔəɔ-

ɣɑɝɖɚɕ ɝɔɘɛɞɚɘɌɞɔɖɚɕ ɔ ɎɧɫɎɗɫɑɞɝɫ ɝɗɟɣɌɕəɚ 

ɛɜɔ ɜɌɓɗɔɣəɧɡ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɡ ɔɝɝɗɑɐɚɎɌ-

əɔɫɡ. ȴɓɎɑɝɞəɚ, ɣɞɚ ɛɚɗɚɎɔəɌ ɔɓ Ɏɝɑɡ ɎɛɑɜɎɧɑ 

ɎɧɫɎɗɑəəɧɡ ɚɐɔəɚɣəɧɡ ɚɣɌɏɚɎ ɫɎɗɫɪɞɝɫ ɓɗɚɖɌ-

ɣɑɝɞɎɑəəɧɘɔ [3, 4]. Ȯ ɝɎɫɓɔ ɝ ɩɞɔɘ ɚɝəɚɎəɚɕ 

ɓɌɐɌɣɑɕ ɎɔɓɟɌɗɔɓɌɢɔɚəəɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɫɎɗɫɑɞ-

ɝɫ ɐɔɠɠɑɜɑəɢɔɌɢɔɫ ɓɗɚɖɌɣɑɝɞɎɑəəɧɡ ɔ ɐɚɍɜɚ-

ɖɌɣɑɝɞɎɑəəɧɡ əɚɎɚɚɍɜɌɓɚɎɌəɔɕ. ȯɚɎɚɜɫ ɚ ɖɚɘ-

ɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ, ɝɗɑɐɟɑɞ ɛɚɐɣɑɜɖəɟɞɨ, 

ɣɞɚ ɩɞɚ ɚɐɔə ɔɓ Ɏɑɐɟɥɔɡ ɘɑɞɚɐɚɎ ɗɟɣɑɎɚɕ ɐɔɌ-

ɏəɚɝɞɔɖɔ ɓɌɍɚɗɑɎɌəɔɕ ɗɑɏɖɔɡ. ȽɚɎɜɑɘɑəəɧɑ 

ɘɟɗɨɞɔɝɛɔɜɌɗɨəɧɑ ɖɚɘɛɨɪɞɑɜəɧɑ ɞɚɘɚɏɜɌɠɧ 

ɚɝəɌɥɑəɧ ɛɜɚɏɜɌɘɘəɧɘ ɚɍɑɝɛɑɣɑəɔɑɘ, ɛɚɓɎɚ-

ɗɫɪɥɔɘ əɑ ɞɚɗɨɖɚ ɚɢɑəɔɎɌɞɨ ɘɚɜɠɚɞɚɛɚɘɑɞɜɔ-

ɣɑɝɖɔɑ ɐɌəəɧɑ, əɚ ɔ ɔɓɟɣɌɞɨ ɠɟəɖɢɔɚəɌɗɨəɧɑ 

ɚɝɚɍɑəəɚɝɞɔ ɖɌɖ ɚɜɏɌəɚɎ, ɞɌɖ ɔ ɜɌɓɗɔɣəɧɡ ɛɜɚ-

ɢɑɝɝɚɎ Ɏ əɔɡ. Ⱥɐəɚɕ ɔɓ ɞɌɖɔɡ ɘɑɞɚɐɔɖ ɫɎɗɫɑɞɝɫ 

ɛɑɜɠɟɓɔɚəəɌɫ ȶȾ. 

 ɂɑɗɨɪ ɔɝɝɗɑɐɚɎɌəɔɫ ɫɎɔɗɌɝɨ ɚɢɑəɖɌ 

Ɏɚɓɘɚɒəɚɝɞɑɕ ɘɑɞɚɐɌ ɛɑɜɠɟɓɔɚəəɚɕ ɖɚɘɛɨɪ-

ɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ (ȶȾ) ɐɗɫ ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɕ 

ɐɔɌɏəɚɝɞɔɖɔ ɚɐɔəɚɣəɧɡ ɚɣɌɏɚɎ ɗɑɏɖɔɡ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ.  

Ȯ ɚɞɐɑɗɑəɔɔ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ 

ȸɑɐɔɢɔəɝɖɚɏɚ ɜɌɐɔɚɗɚɏɔɣɑɝɖɚɏɚ əɌɟɣəɚɏɚ ɢɑə-

ɞɜɌ ɔɘ. Ȭ.ɀ. ɂɧɍɌ ð ɠɔɗɔɌɗɌ ɀȯȭȿ çȹȸȴɂ ɜɌ-

ɐɔɚɗɚɏɔɔè ȸɔəɓɐɜɌɎɌ ȼɚɝɝɔɔ ɍɧɗɚ ɚɍɝɗɑɐɚɎɌəɚ 

20 ɍɚɗɨəɧɡ (ɘɟɒɣɔə ð 14, ɒɑəɥɔə ð 6; Ɏ Ɏɚɓ-

ɜɌɝɞɑ ɚɞ 34 ɐɚ 79, ɝɜɑɐəɔɕ ɎɚɓɜɌɝɞ 66,2Ñ10,6 

ɗɑɞ) ɝ ɚɐɔəɚɣəɧɘ ɚɣɌɏɚɘ Ɏ ɗɑɏɖɚɘ, ɎɧɫɎɗɑəəɧɘ 

ɝɗɟɣɌɕəɚ ɛɜɔ ɛɗɌəɚɎɧɡ ɠɗɪɚɜɚɏɜɌɠɔɣɑɝɖɔɡ 

ɔɗɔ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɡ ɔɝɝɗɑɐɚɎɌəɔɫɡ.  

ȶȾ-ɔɝɝɗɑɐɚɎɌəɔɑ Ɏɧɛɚɗəɫɗɔ əɌ ɘɟɗɨɞɔɝ-

ɛɔɜɌɗɨəɚɘ ɖɚɘɛɨɪɞɑɜəɚɘ ɞɚɘɚɏɜɌɠɑ GE Opt i-

ma  CT660 (ɝɔɗɌ ɞɚɖɌ 150 ɘȬ, əɌɛɜɫɒɑəɔɑ ɞɜɟɍ-

ɖɔ 100 ɖȮ, ɞɚɗɥɔəɌ ɞɚɘɚɏɜɌɠɔɣɑɝɖɚɏɚ ɝɜɑɓɌ 5 

ɘɘ). ȽɖɌəɔɜɚɎɌəɔɑ ɛɜɚɎɚɐɔɗɔ Ɏ ɛɚɗɚɒɑəɔɔ 

ɍɚɗɨəɚɏɚ əɌ ɝɛɔəɑ, ɝ ɛɚɐəɫɞɧɘɔ əɌɐ ɏɚɗɚɎɚɕ 

ɜɟɖɌɘɔ, ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɛɚɎɑɜɡəɚɝɞəɚɏɚ ɐɧ-

ɡɌəɔɫ (ɍɑɓ ɜɑɓɖɔɡ, ɏɗɟɍɚɖɔɡ ɎɐɚɡɚɎ ɔ ɎɧɐɚɡɚɎ), 

ɝ ɍɚɗɪɝəɧɘ ɎɎɑɐɑəɔɑɘ 50 ɘɗ ɖɚəɞɜɌɝɞəɚɏɚ 

ɛɜɑɛɌɜɌɞɌ çȿɗɨɞɜɌɎɔɝɞ 370è ɝɚ ɝɖɚɜɚɝɞɨɪ ɎɎɑ-

ɐɑəɔɫ 5 ɘɗ/ɝ. Ȼɜɚɞɚɖɚɗ ȶȾ-ɝɖɌəɔɜɚɎɌəɔɫ 

ɎɖɗɪɣɌɗ Ɏ ɝɑɍɫ: 1) əɌɞɔɎəɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɚɞ 

ɟɜɚɎəɫ ɫɜɑɘəɚɕ Ɏɧɜɑɓɖɔ ɝ ɓɌɡɎɌɞɚɘ ɐɔɌɠɜɌɏ-

ɘɌɗɨəɧɡ ɝɔəɟɝɚɎ; 2) ɚɛɜɑɐɑɗɑəɔɑ ɗɚɖɌɗɔɓɌɢɔɔ 

ɚɣɌɏɌ Ɏ ɗɑɏɖɚɘ;  3) ɣɌɝɞɚɑ ɝɖɌəɔɜɚɎɌəɔɑ ɚɍɗɌɝɞɔ 

ɚɣɌɏɌ ɣɑɜɑɓ ɖɌɒɐɟɪ ɝɑɖɟəɐɟ Ɏ ɞɑɣɑəɔɑ 3 ɘɔəɟɞ.  

ȺɍɜɌɍɚɞɖɟ ɛɚɗɟɣɑəəɧɡ ȶȾ-ɐɌəəɧɡ ɛɜɚɎɚ-

ɐɔɗɔ əɌ ɜɌɍɚɣɑɕ ɝɞɌəɢɔɔ Advantage  Workstation  

4.6 ( GE Medical  Systems, ȽɄȬ). ȴɝɛɚɗɨɓɚɎɌɗɔ 

ɛɜɚɞɚɖɚɗ CT Perfusion Tumor, ɝ ɛɚɘɚɥɨɪ ɖɚɞɚ-

ɜɚɏɚ ɎɧɝɞɜɌɔɎɌɗɔ ɏɜɌɠɔɖ ɖɚəɞɜɌɝɞəɚɏɚ ɟɝɔɗɑ-

əɔɫ (ɓɌɎɔɝɔɘɚɝɞɨ ɛɗɚɞəɚɝɞɔ ɚɞ Ɏɜɑɘɑəɔ), ɓɌɞɑɘ 

ȹ 



   RUSSIAN ELECTRON IC JOURNAL OF RADIOLOGY  

 

  | www.rejr.ru | REJR. 2018; 8 (4):83-94       DOI:10.21569/2222-7415-2018-8-4-83-94               ʉʪʨʘʥʠʮʘ  85 
  

Ɏ ɜɑɓɟɗɨɞɌɞɑ ɝɗɚɒəɚɕ ɘɌɞɑɘɌɞɔɣɑɝɖɚɕ ɚɍɜɌɍɚɞ-

ɖɔ ɌɎɞɚɘɌɞɔɣɑɝɖɔ ɏɑəɑɜɔɜɚɎɌɗɔɝɨ ɢɎɑɞəɧɑ 

ɖɌɜɞɧ ɛɑɜɠɟɓɔɔ. ȹɌɘɔ ɍɧɗɔ ɔɓɟɣɑəɧ 4 ɛɑɜɠɟ-

ɓɔɚəəɧɑ ɖɌɜɞɧ: 1) ɝɖɚɜɚɝɞɔ ɖɜɚɎɚɞɚɖɌ (BF, 

ɘɗ/100ɏ/ɘɔə) ð ɝɖɚɜɚɝɞɨ ɛɜɚɡɚɒɐɑəɔɫ ɚɛɜɑɐɑ-

ɗɑəəɚɏɚ ɚɍɦɑɘɌ ɖɜɚɎɔ ɣɑɜɑɓ ɓɌɐɌəəɧɕ ɚɍɦɑɘ 

ɞɖɌəɔ ɓɌ ɑɐɔəɔɢɟ Ɏɜɑɘɑəɔ; 2) ɚɍɦɑɘɌ ɖɜɚɎɚɞɚɖɌ 

(BV, ɘɗ/100ɏ)  ð ɚɍɥɔɕ ɚɍɦɑɘ ɖɜɚɎɔ, ɛɜɚɡɚɐɫ-

ɥɔɕ ɣɑɜɑɓ ɖɌɛɔɗɗɫɜɧ ɔ ɍɚɗɑɑ ɖɜɟɛəɧɑ ɝɚɝɟɐɧ Ɏ 

ɎɧɍɜɌəəɚɘ ɟɣɌɝɞɖɑ ɞɖɌəɔ; 3) ɛɜɚəɔɢɌɑɘɚɝɞɔ 

ɝɚɝɟɐɚɎ (PS, ɘɗ/100ɏ/ɘɔə) ð ɜɑɓɟɗɨɞɌɞ ɛɜɚəɔɢɌ-

ɑɘɚɝɞɔ, ɚɞɜɌɒɌɪɥɔɕ ɚɍɥɟɪ ɐɔɠɠɟɓɔɪ ɣɑɜɑɓ 

ɖɌɛɔɗɗɫɜɧ;                  4) ɝɜɑɐəɑɏɚ Ɏɜɑɘɑəɔ 

ɞɜɌəɓɔɞɌ ɖɜɚɎɔ (MTT, ɝ) ð ɝɜɑɐəɑɑ Ɏɜɑɘɫ, ɓɌ ɖɚ-

ɞɚɜɚɑ ɖɜɚɎɨ ɛɜɚɡɚɐɔɞ ɛɚ ɝɚɝɟɐɔɝɞɚɘɟ ɜɟɝɗɟ Ɏɧ-

ɍɜɌəəɚɕ ɓɚəɧ ɔəɞɑɜɑɝɌ. ȹɌ ɝɚɚɞɎɑɞɝɞɎɟɪɥɔɡ 

ɛɑɜɠɟɓɔɚəəɧɡ ɖɌɜɞɌɡ ɘɧ ɎɧɍɔɜɌɗɔ ɚɍɗɌɝɞɨ ɔə-

ɞɑɜɑɝɌ (ROI), ɖɚɞɚɜɟɪ ɛɚɓɔɢɔɚəɔɜɚɎɌɗɔ əɌ ɓɚəɟ 

ɚɣɌɏɌ ɔ ɛɚɗɟɣɌɗɔ ɓəɌɣɑəɔɑ ɞɚɏɚ ɔɗɔ ɔəɚɏɚ ɛɑɜ-

ɠɟɓɔɚəəɚɏɚ ɛɌɜɌɘɑɞɜɌ Ɏ ɢɔɠɜɚɎɚɘ ɓəɌɣɑəɔɔ.  

ȹɌ əɌɞɔɎəɧɡ ȶȾ-ɝɖɌəɌɡ ɚɢɑəɔɎɌɗɔ ɖɗɌɝ-

ɝɔɣɑɝɖɔɑ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɑ ȶȾ-ɝɔɘɛɞɚɘɧ: ɗɚ-

ɖɌɗɔɓɌɢɔɫ ɚɣɌɏɌ (ɛɜɌɎɚɑ/ɗɑɎɚɑ ɗɑɏɖɚɑ); ɑɏɚ ɜɌɓ-

ɘɑɜ  (Ó3 ɝɘ/<3 ɝɘ); ɠɚɜɘɌ (ɚɖɜɟɏ-

ɗɌɫ/əɑɛɜɌɎɔɗɨəɌɫ); ɝɞɜɟɖɞɟɜɌ (ɚɐəɚɜɚɐ-

əɌɫ/əɑɚɐəɚɜɚɐəɌɫ); ɖɚəɞɟɜɧ (ɜɚɎ-

əɧɑ/əɑɜɚɎəɧɑ, ɣɑɞɖɔɑ/əɑɣɑɞɖɔɑ); ɝɚɝɞɚɫəɔɑ 

ɛɗɑɎɜɧ (ɟɞɚɗɥɑəɌ/əɑ ɟɞɚɗɥɑ-

əɌ/ɐɑɠɚɜɘɔɜɚɎɌəɌ); ɝɚɝɞɚɫəɔɑ ɚɖɜɟɒɌɪɥɑɕ 

ɗɑɏɚɣəɚɕ ɞɖɌəɔ (ɔɓɘɑəɑəɌ/əɑ ɔɓɘɑəɑəɌ); əɌɗɔ-

ɣɔɑ ɔɗɔ ɚɞɝɟɞɝɞɎɔɑ ɝɔɘɛɞɚɘɚɎ çɗɔɘɠɚɏɑəəɚɕ 

ɐɚɜɚɒɖɔè ɔ çɛɜɔɗɑɏɌəɔɫ ɖ ɍɜɚəɡɟè.  

ȶȾ-ɐɌəəɧɑ ɍɧɗɔ ɎɑɜɔɠɔɢɔɜɚɎɌəɧ ɛɟɞɑɘ 

ɝɜɌɎəɑəɔɫ ɝ ɏɔɝɞɚɗɚɏɔɣɑɝɖɔɘ ɓɌɖɗɪɣɑəɔɑɘ, ɛɚ-

ɗɟɣɑəəɧɘ ɛɚɝɗɑ ɞɜɌəɝɞɚɜɌɖɌɗɨəɚɕ ɞɜɑɛɌə-

ɍɔɚɛɝɔɔ ɛɚɐ ɖɚəɞɜɚɗɑɘ ȶȾ. Ȯ ɞɌɍɗɔɢɑ ʈ1 ɛɜɑɐ-

ɝɞɌɎɗɑəɧ ɜɑɓɟɗɨɞɌɞɧ ɘɚɜɠɚɗɚɏɔɣɑɝɖɚɏɚ ɔɝɝɗɑ-

ɐɚɎɌəɔɫ ɚɍɜɌɓɚɎɌəɔɕ Ɏ ɗɑɏɖɔɡ. ȴɓ 20 ɚɍɝɗɑɐɚ-

ɎɌəəɧɡ əɌɘɔ ɍɚɗɨəɧɡ ɟ 13 (65%) ɚɐɔəɚɣəɚɑ ɚɍ-

ɜɌɓɚɎɌəɔɑ Ɏ ɗɑɏɖɚɘ ɍɧɗɚ ɓɗɚɖɌɣɑɝɞɎɑəəɚɕ ɛɜɔ-

ɜɚɐɧ, ɟ 7 (35%) ð ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɚɕ. 

Ȯ ɝɎɫɓɔ ɝ ɞɑɘ, ɣɞɚ Ɏ ɐɎɟɡ ɝɗɟɣɌɫɡ (ɘɑɞɌ-

ɝɞɌɓ ɘɑɗɌəɚɘɧ ð 1, ɏɌɘɌɜɞɚɘɌ ð 1) ɚɣɌɏɔ ɔɘɑɗɔ 

ɜɌɓɘɑɜɧ ɘɑəɑɑ 10 ɘɘ, ɛɜɔ ɔɝɛɚɗɨɓɚɎɌəɔɔ ɛɚ-

Ɏɑɜɡəɚɝɞəɚɏɚ ɐɧɡɌəɔɫ ɛɜɚɏɜɌɘɘɑ əɑ ɟɐɌɎɌɗɚɝɨ 

ɝɚɎɘɑɝɞɔɞɨ ɛɚɗɟɣɑəəɧɑ ɝɑɜɔɔ ɔɓɚɍɜɌɒɑəɔɕ, 

ɛɚɩɞɚɘɟ ȶȾ-ɛɑɜɠɟɓɔɫ ɚɖɌɓɌɗɌɝɨ ɍɑɓɜɑɓɟɗɨɞɌ-

ɞɔɎəɚɕ, ɩɞɔ ɍɚɗɨəɧɑ ɍɧɗɔ ɔɝɖɗɪɣɑəɧ ɔɓ ɐɌɗɨ-

əɑɕɤɑɏɚ ɌəɌɗɔɓɌ.  

ȽɞɌɞɔɝɞɔɣɑɝɖɟɪ ɚɍɜɌɍɚɞɖɟ ɐɌəəɧɡ Ɏɧ-

ɛɚɗəɫɗɔ əɌ ɔəɐɔɎɔɐɟɌɗɨəɚɘ ɖɚɘɛɨɪɞɑɜɑ ɝ ɛɚ-

ɘɚɥɨɪ ɩɗɑɖɞɜɚəəɧɡ ɞɌɍɗɔɢ çMicrosoft Excelè ɔ 

ɛɌɖɑɞɌ ɛɜɔɖɗɌɐəɧɡ ɛɜɚɏɜɌɘɘ çIBM SPSS 

Statistica for Windowsè Ɏɑɜɝɔɔ 20.0. Ȱɗɫ ɖɌɒɐɚɏɚ 

ɖɚɗɔɣɑɝɞɎɑəəɚɏɚ ɛɌɜɌɘɑɞɜɌ ɍɧɗɔ ɚɛɜɑɐɑɗɑəɧ: 

ɝɜɑɐəɑɑ ɓəɌɣɑəɔɑ (M), ɘɑɐɔɌəɌ (ȸɑ), ɝɜɑɐəɑ-

ɖɎɌɐɜɌɞɔɣɑɝɖɚɑ ɚɞɖɗɚəɑəɔɑ (ȃ), ɝɞɌəɐɌɜɞəɌɫ 

ɚɤɔɍɖɌ (m). Ȱɗɫ əɌɡɚɒɐɑəɔɫ ɜɌɓɗɔɣɔɫ ɘɑɒɐɟ 

ɏɜɟɛɛɌɘɔ ɔɝɛɚɗɨɓɚɎɌɗɔ əɑɛɌɜɌɘɑɞɜɔɣɑɝɖɔɕ 

ɖɜɔɞɑɜɔɕ ȸɌəəɌ-ȿɔɞəɔ ɔ ɖɜɔɞɑɜɔɕ Ȗ2. 

ȼɑɓɟɗɨɞɌɞɧ.  

ɃɌɝɞɚɞɌ ɎɝɞɜɑɣɌɑɘɚɝɞɔ ȶȾ-ɝɔɘɛɞɚɘɚɎ ɛɜɔ 

ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɧɡ (ɛəɑɎɘɚəɔɫ ð 6) ɔ ɓɗɚɖɌɣɑ-

ɝɞɎɑəəɧɡ (ɌɐɑəɚɖɌɜɢɔəɚɘɌ ð 12) ɚɍɜɌɓɚɎɌəɔɫɡ 

ɛɜɑɐɝɞɌɎɗɑəɌ Ɏ ɞɌɍɗɔɢɑ ʈ2.  

ȶɌɖ Ɏɔɐəɚ ɔɓ ɛɜɑɐɝɞɌɎɗɑəəɧɡ ɐɌəəɧɡ, ɞɌ-

ɖɔɑ ɝɔɘɛɞɚɘɧ, ɖɌɖ çɗɔɘɠɚɏɑəəɌɫ ɐɚɜɚɒɖɌè, 

çɛɜɔɗɑɏɌəɔɑ ɖ ɍɜɚəɡɟè, əɌɔɍɚɗɑɑ ɣɌɝɞɚ ɎɝɞɜɑɣɌ-

ɗɔɝɨ ɛɜɔ ɓɗɚɖɌɣɑɝɞɎɑəəɧɡ ɚɍɜɌɓɚɎɌəɔɫɡ (Ɍɐɑ-

əɚɖɌɜɢɔəɚɘɌɡ) (p<0,01, ɖɜɔɞɑɜɔɕ Ȗ2). Ȭ ɞɌɖɔɑ 

ɝɔɘɛɞɚɘɧ, ɖɌɖ ɜɌɓɘɑɜ Ó3 ɝɘ, əɑɛɜɌɎɔɗɨəɌɫ 

ɠɚɜɘɌ ɚɣɌɏɌ, əɑɜɚɎəɚɝɞɨ/əɑɣɑɞɖɚɝɞɨ ɑɏɚ ɖɚəɞɟ-

ɜɚɎ, ɔɓɘɑəɑəɔɑ ɚɖɜɟɒɌɪɥɑɕ ɗɑɏɚɣəɚɕ ɞɖɌəɔ Ɏ 

Ɏɔɐɑ ɝɏɟɥɑəɔɫ ɗɑɏɚɣəɚɏɚ ɜɔɝɟəɖɌ, ɗɚɖɌɗɔɓɌɢɔɫ 

ɚɣɌɏɌ, ɑɏɚ ɝɞɜɟɖɞɟɜɌ, Ɍ ɞɌɖɒɑ ɔɓɘɑəɑəɔɫ ɘɑɒ-

ɐɚɗɑɎɚɕ ɛɗɑɎɜɧ Ɏ ɜɌɎəɚɕ ɝɞɑɛɑəɔ ɎɝɞɜɑɣɌɗɔɝɨ 

ɖɌɖ ɛɜɔ  ɌɐɑəɚɖɌɜɢɔəɚɘɌɡ, ɞɌɖ ɔ ɛɜɔ ɛəɑɎɘɚ-

əɔɫɡ.  

ȬəɌɗɔɓɔɜɟɫ ɐɌəəɧɑ ȶȾ-ɛɑɜɠɟɓɔɔ ɟ ɛɌɢɔ-

ɑəɞɚɎ ɝ ɌɐɑəɚɖɌɜɢɔəɚɘɚɕ, ɘɧ ɛɚɗɟɣɔɗɔ ɝɗɑɐɟ-

ɪɥɔɑ ɜɑɓɟɗɨɞɌɞɧ (ɞɌɍɗ. ʈ3). Ƚɜɑɐəɑɑ ɓəɌɣɑəɔɑ 

ɝɖɚɜɚɝɞɔ ɖɜɚɎɚɞɚɖɌ Ɏ ɌɐɑəɚɖɌɜɢɔəɚɘɌɡ ɝɚɝɞɌ-

Ɏɔɗɚ 172,5Ñ83,2 ɘɗ/100ɏ/ɘɔə, ɚɍɦɑɘɌ ɖɜɚɎɚɞɚ-

ɖɌ 12,0Ñ5,3 ɘɗ/100ɏ, ɛɜɚəɔɢɌɑɘɚɝɞɔ ɝɚɝɟɐɚɎ 

24,7Ñ7,2 ɘɗ/100ɏ/ɘɔə, ɝɜɑɐəɑɏɚ Ɏɜɑɘɑəɔ ɞɜɌə-

ɓɔɞɌ ɖɜɚɎɔ 8,8Ñ3,1 ɝ. 

Ȯ ɞɌɍɗɔɢɑ ʈ4 ɛɜɑɐɝɞɌɎɗɑəɧ ɐɌəəɧɑ ȶȾ-

ɛɑɜɠɟɓɔɔ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɛəɑɎɘɚəɔɑɕ. Ƚɜɑɐəɑɑ 

ɓəɌɣɑəɔɑ ɝɖɚɜɚɝɞɔ ɖɜɚɎɚɞɚɖɌ Ɏ ɚɣɌɏɌɡ ɛəɑɎɘɚ-

əɔɔ ɝɚɝɞɌɎɔɗɚ 414,2Ñ191,9 ɘɗ/100ɏ/ɘɔə, ɚɍɦɑ-

ɘɌ ɖɜɚɎɚɞɚɖɌ 19,3Ñ8,5 ɘɗ/100ɏ, ɛɜɚəɔɢɌɑɘɚɝɞɔ 

ɝɚɝɟɐɚɎ 32,9Ñ30,4 ɘɗ/100ɏ/ɘɔə, ɝɜɑɐəɑɏɚ Ɏɜɑ-

ɘɑəɔ ɞɜɌəɓɔɞɌ ɖɜɚɎɔ 2,8Ñ0,7 ɝ. 

ȽɜɌɎəɔɞɑɗɨəɧɕ ɌəɌɗɔɓ ɐɌəəɧɡ ȶȾ-

ɛɑɜɠɟɓɔɔ, ɛɚɗɟɣɑəəɧɡ Ɏ ɐɎɟɡ ɏɜɟɛɛɌɡ ɛɌɢɔɑə-

ɞɚɎ, ɛɜɔɎɑɐɑə Ɏ ɞɌɍɗɔɢɑ ʈ5. ȺɖɌɓɌɗɚɝɨ, ɣɞɚ Ɏ 

ɝɜɑɐəɑɘ ɞɌɖɔɑ ɛɑɜɠɟɓɔɚəəɧɑ ɛɌɜɌɘɑɞɜɧ, ɖɌɖ 

ɝɖɚɜɚɝɞɨ ɖɜɚɎɚɞɚɖɌ (BF), ɚɍɦɑɘ ɖɜɚɎɚɞɚɖɌ (BV) 

ɔ ɛɜɚəɔɢɌɑɘɚɝɞɨ ɝɚɝɟɐɚɎ (PS) ɍɧɗɔ ɘɑəɨɤɑ ɛɜɔ 

ɌɐɑəɚɖɌɜɢɔəɚɘɌɡ, ɛɜɔ ɩɞɚɘ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌ-

ɣɔɘɧ ɍɧɗɔ ɞɚɗɨɖɚ ɜɌɓɗɔɣɔɫ Ɏ ɏɜɟɛɛɑ BF 

(p<0,05, ɖɜɔɞɑɜɔɕ ȸɌəəɌ-ȿɔɞəɔ). Ȯ ɞɚ ɒɑ Ɏɜɑɘɫ 

ɛɑɜɠɟɓɔɚəəɧɕ ɛɌɜɌɘɑɞɜ MTT (ɝɜɑɐəɑɑ Ɏɜɑɘɫ 

ɞɜɌəɓɔɞɌ ɖɜɚɎɔ) ɚɖɌɓɌɗɝɫ ɍɚɗɨɤɑ ɟ ɌɐɑəɚɖɌɜ-

ɢɔəɚɘ (p<0,05, ɖɜɔɞɑɜɔɕ ȸɌəəɌ-ȿɔɞəɔ). 

ȸɧ ɛɜɚɎɑɗɔ ɜɑɞɜɚɝɛɑɖɞɔɎəɚɑ ɝɚɛɚɝɞɌɎɗɑ-

əɔɑ ɐɌəəɧɡ ɘɚɜɠɚɗɚɏɔɣɑɝɖɔɡ ɓɌɖɗɪɣɑəɔɕ ɝ ɜɑ-

ɓɟɗɨɞɌɞɌɘɔ ȶȾ-ɔɝɝɗɑɐɚɎɌəɔɕ ɍɑɓ ɔɝɛɚɗɨɓɚɎɌəɔɫ 

ȶȾ-ɛɑɜɠɟɓɔɔ ɔ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɛɑɜɠɟɓɔɚəəɚɕ 

ȶȾ. ȺɖɌɓɌɗɚɝɨ, ɣɞɚ ɍɑɓ ɔɝɛɚɗɨɓɚɎɌəɔɫ ɜɑɓɟɗɨɞɌ-

ɞɚɎ ȶȾ-ɛɑɜɠɟɓɔɔ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ɘɑɞɚɐɌ ɛɜɔ 

ɎɧɫɎɗɑəɔɔ ɓɗɚɖɌɣɑɝɞɎɑəəɚɏɚ ɛɜɚɢɑɝɝɌ ɝɚɝɞɌɎɔ-

ɗɌ 71%, ɝɛɑɢɔɠɔɣəɚɝɞɨ 83%, ɞɚɣəɚɝɞɨ 81%, Ɍ ɝ 

ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɜɑɓɟɗɨɞɌɞɚɎ ɛɑɜɠɟɓɔɚəəɚɕ ȶȾ 

ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ 75%, ɝɛɑɢɔɠɔɣəɚɝɞɨ 86%, 

ɞɚɣəɚɝɞɨ 84% (ɞɌɍɗ. ʈ6). 

ȶɗɔəɔɣɑɝɖɔɕ ɛɜɔɘɑɜ ʈ1. 

ȭɚɗɨəɌɫ ȶ., 57 ɗɑɞ. Ȼɜɔ ɛɜɚɠɔɗɌɖɞɔɣɑ- 
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TɌɍɗɔɢɌ ʈ1.  ȸɚɜɠɚɗɚɏɔɣɑɝɖɌɫ ɎɑɜɔɠɔɖɌɢɔɫ 20 ɚɐɔəɚɣəɧɡ ɚɣɌɏɚɎ Ɏ ɗɑɏɖɔɡ. 

ʄʦʨʬʦʣʦʛʠʯʝʩʢʘʷ  

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʯʘʛʘ 
ʂʦʣʠʯʝʩʪʚʦ ʦʯʘʛʦʚ 

ɿʣʦʢʘʯʝʩʪʚʝʥʥʳʝ 
ɸʜʝʥʦʢʘʨʮʠʥʦʤʘ 

ʄʝʪʘʩʪʘʟ 

ɼʦʙʨʦʢʘʯʝʩʪʚʝʥʥʳʝ 
ʇʥʝʚʤʦʥʠʷ 

ɻʘʤʘʨʪʦʤʘ 

13 
12 

1 

7 
6  

1  

ɺʩʝʛʦ 20 

 

TɌɍɗɔɢɌ ʈ2. ɃɌɝɞɚɞɌ ɎɝɞɜɑɣɌɑɘɚɝɞɔ ȶȾ-ɝɔɘɛɞɚɘɚɎ ɛɜɔ ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɧɡ ɔ  

ɓɗɚɖɌɣɑɝɞɎɑəəɧɡ ɚɍɜɌɓɚɎɌəɔɫɡ Ɏ ɗɑɏɖɔɡ. 

ɼʘʥʥʳʝ ʂʊ 

ʄʦʨʬʦʣʦʛʠʯʝʩʢʦʝ ʟʘʢʣʶʯʝʥʠʝ 

P-value ɸʜʝʥʦʢʘʨʮʠʥʦʤʘ 

(n=12) 

ʇʥʝʚʤʦʥʠʷ 

(n=6) 

ʃʦʢʘʣʠʟʘʮʠ ̫

(ʧʨʘʚʦʝ ʣʝʛʢʦʝ / ʣʝʚʦʝ ʣʝʛʢʦʝ) 
9/3 4/2 >0,05 

ʈʘʟʤʝʨ 

(Ó3 ʩʤ / <3 ʩʤ) 
11/1 6/0 >0,05 

ʌʦʨʤʘ 

(ʦʢʨʫʛʣʘʷ / ʥʝʧʨʘʚʠʣʴʥʘʷ) 
2/10 0/6 >0,05 

ʉʪʨʫʢʪʫʨʘ 

(ʦʜʥʦʨʦʜʥʘ / ʥʝʦʜʥʦʨʦʜʥʘʷ) 
3/9 0/6 >0,05 

ʂʦʥʪʫʨʳ 

(ʨʦʚʥʳʝ, ʯʝʪʢʠʝ / ʥʝʨʦʚʥʳʝ, ʥʝʯʝʪʢʠʝ) 
1/11 1/5 >0,05 

ʄʝʞʜʦʣʝʚʘʷ ʧʣʝʚʨʘ 

(ʠʟʤʝʥʝʥʘ / ʥʝ ʠʟʤʝʥʝʥʘ) 
8/4 0/6 >0,05 

ʆʢʨʫʞʘʶʱʘʷ ʣʝʛʦʯʥʘʷ ʪʢʘʥʴ 

(ʠʟʤʝʥʝʥʘ / ʥʝ ʠʟʤʝʥʝʥʘ) 
4/8 5/1 >0,05 

ʉʠʤʧʪʦʤ çʣʠʤʬʦʛʝʥʥʦʡ ʜʦʨʦʞʢʠè 

(ʝʩʪʴ / ʥʝʪ) 
12/0 0/6 <0,01 

ʉʠʤʧʪʦʤ çʧʨʠʣʝʛʘʥʠʷ ʢ ʙʨʦʥʭʫè 

(ʝʩʪʴ / ʥʝʪ) 
11/1 0/6 <0,01 
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TɌɍɗɔɢɌ ʈ3.  ȶȾ-ɛɑɜɠɟɓɔɫ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɌɐɑəɚɖɌɜɢɔəɚɘɚɕ ɗɑɏɖɚɏɚ (n=12). 

ˉ ʧʘʮʠʝʥʪʘ 

ɼʘʥʥʳʝ ʂʊ-ʧʝʨʬʫʟʠʠ 

BF,  

ʤʣ/100ʛ/ʤʠʥ 

BV,  

ʤʣ/100ʛ 
PS, ʤʣ/100ʛ/ʤʠʥ 

MTT,  

ʩʝʢ 

1 413,6 16,2 45,2 6,6 

2 237,1 13,2 21,5 16,8 

3 178,1 8,8 31,5 4,1 

4 116,3 9,5 22 8,9 

5 116,7 14,2 26,7 8
7 

6 164,3 11,1 23,2 9 

7 152,4 26,4 21,2 10,6 

8 134,8 5,2 21,5 5,1 

9 126,6 10,1 20,5 8,8 

10 166,3 9,2 21,6 8,9 

11 144,9 10,9 22 9,5 

12 119,8 9,9 20 9 

ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ 

Ñʩʪʘʥʜ. ʦʪʢʣʦʥʝʥʠʝ 

172,5 

Ñ83,2 

12,0 

Ñ5,3 

24,7 

Ñ7,2 

8,8 

Ñ3,1 
 

TɌɍɗɔɢɌ ʈ4. ȶȾ-ɛɑɜɠɟɓɔɫ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɛəɑɎɘɚəɔɑɕ (n=6). 

ˉ ʧʘʮʠʝʥʪʘ 

ɼʘʥʥʳʝ ʂʊ-ʧʝʨʬʫʟʠʠ 

BF,  

ʤʣ/100ʛ/ʤʠʥ 

BV,  

ʤʣ/100ʛ 
PS, ʤʣ/100ʛ/ʤʠʥ 

MTT,  

ʩʝʢ 

1 647,6 27,9 94,9 3,4 

2 667,5 22,2 16,8 2 

3 230,7 7,2 22,5 1,9 

4 292,5 10,2 23,6 3,3 

5 305,2 24,4 19,5 3,6 

6 342,2 24,1 20,5 3 

ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ 

Ñʩʪʘʥʜ. ʦʪʢʣʦʥʝʥʠʝ 

414,2 

Ñ191,9 

19,3 

Ñ8,5 

32,9 

Ñ30,4 

2,8 

Ñ0,7 
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TɌɍɗɔɢɌ ʈ5.  ȽɜɌɎəɑəɔɑ ɐɌəəɧɡ ȶȾ-ɛɑɜɠɟɓɔɔ ɟ ɛɌɢɔɑəɞɚɎ ɐɎɟɡ ɏɜɟɛɛ. 

ʇʘʨʘʤʝʪʨʳ ʂʊ-ʧʝʨʬʫʟʠʠ  

ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʂʊ-

ʧʝʨʬʫʟʠʠ 

P-value ʇʘʮʠʝʥʪʳ ʩ ʘʜʝʥʦ-

ʢʘʨʮʠʥʦʤʦʡ 

(n=12) 

ʇʘʮʠʝʥʪʳ ʩ 

ʧʥʝʚʤʦʥʠʝʡ 

 (n=6) 

BF,  

ʤʣ/100ʛ/ʤʠʥ 
172,6Ñ83,1 412,6Ñ189,5 <0,05 

BV,  

ʤʣ/100ʛ 
12,1Ñ5,4 19,2Ñ8,3 >0,05 

PS,  

ʤʣ/100ʛ/ʤʠʥ 
24,3Ñ7,2 31,0Ñ25,6 >0,05 

MTT, 

ʩʝʢ 
8,8Ñ3,1 2,8Ñ0,7 <0,05 

 

TɌɍɗɔɢɌ ʈ6. ȰɔɌɏəɚɝɞɔɣɑɝɖɌɫ ɩɠɠɑɖɞɔɎəɚɝɞɨ ȶȾ ɛɜɔ ɎɧɫɎɗɑəɔɔ ɓɗɚɖɌɣɑɝɞɎɑəəɚɏɚ 

ɛɜɚɢɑɝɝɌ. 

ʄʝʪʦʜ ʂʊ-ʜʠʘʛʥʦʩʪʠʢʠ 
ɼʠʘʛʥʦʩʪʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʏʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ, % ʉʧʝʮʠʬʠʯʥʦʩʪʴ, % ʊʦʯʥʦʩʪʴ, % 

ʅʘʪʠʚʥʦʝ ʂʊ-

ʠʩʩʣʝʜʦʚʘʥʠʝ 
71 83 81 

ʂʊ-ʧʝʨʬʫʟʠʷ 

 
75 86 84 

 

 

ȼɔɝ. 1 (Fig. 1) 

ȼɔɝ. 1. ȶȾ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ. 

ȬɖɝɔɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ, ɗɑɏɚɣəɧɕ ɜɑɒɔɘ. ȭɚɗɨəɌɫ ȶ. 
ȺɍɜɌɓɚɎɌəɔɑ Ɏ ɛɜɌɎɚɘ ɗɑɏɖɚɘ. 

Fig. 1.  Chest CT. 

Axial view, lung window. Patient K. Mass in the right 
lung.  
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Ȼɜɔ ȶȾ-ɛɑɜɠɟɓɔɔ ɗɑɏɖɔɡ (ɜɔɝ. 2) ɝɖɚɜɚɝɞɨ 

ɖɜɚɎɚɞɚɖɌ (BF) ɚɍɜɌɓɚɎɌəɔɫ ɛɜɌɎɚɏɚ ɗɑɏɖɚɏɚ 

ɜɌɎəɌ 116,7 ɘɗ/100ɏ/ɘɔə; ɚɍɦɑɘ ɖɜɚɎɚɞɚɖɌ 

(BV) 14,2 ɘɗ/100ɏ; ɛɜɚəɔɢɌɑɘɚɝɞɨ ɝɚɝɟɐɚɎ (PS) 

26,7 ɘɗ/100ɏ/ɘɔə; ɝɜɑɐəɑɑ Ɏɜɑɘɫ ɞɜɌəɓɔɞɌ 

ɖɜɚɎɔ (MTT) 8,7 ɝ. Ȼɜɔ ɏɔɝɞɚɗɚɏɔɣɑɝɖɚɘ ɔɝɝɗɑ-

ɐɚɎɌəɔɔ ɐɌəəɚɑ ɚɍɜɌɓɚɎɌəɔɑ ɚɖɌɓɌɗɚɝɨ Ɍɐɑəɚ-

ɖɌɜɢɔəɚɘɚɕ (ɜɔɝ. 3). 

ȶɗɔəɔɣɑɝɖɔɕ ɛɜɔɘɑɜ ʈ2. 

ȭɚɗɨəɚɕ Ȱ., 70 ɗɑɞ. ȴɓ ɌəɌɘəɑɓɌ ɔɓɎɑɝɞəɚ, 

ɣɞɚ ɛɚɝɗɑ ɛɑɜɑəɑɝɑəəɚɕ ȺȼȮȴ ɛɚɫɎɔɗɝɫ ɖɌɤɑɗɨ. 

Ȼɜɔ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɎɧɫɎɗɑ-

əɚ ɓɌɞɑɘəɑəɔɑ Ɏ ɛɜɌɎɚɘ ɗɑɏɖɚɘ. Ȼɜɔ əɌɞɔɎəɚɘ 

ȶȾ-ɔɝɝɗɑɐɚɎɌəɔɔ (ɜɔɝ. 4) Ɏ əɔɒəɑɕ ɐɚɗɑ ɛɜɌɎɚ-

ɏɚ ɗɑɏɖɚɏɚ ɎɔɓɟɌɗɔɓɔɜɟɑɞɝɫ ɔəɠɔɗɨɞɜɌɢɔɫ əɌ 

ɠɚəɑ ɖɚɞɚɜɚɕ ɚɛɜɑɐɑɗɫɑɞɝɫ ɚɣɌɏ əɑɛɜɌɎɔɗɨəɚɕ 

ɠɚɜɘɧ, ɝ əɑɣɑɞɖɔɘɔ ɖɚəɞɟɜɌɘɔ, əɑɚɐəɚɜɚɐəɚɕ 

ɝɞɜɟɖɞɟɜɧ, ɜɌɓɘɑɜɌɘɔ 28ɡ16 ɘɘ.  

Ȼɜɔ ȶȾ-ɛɑɜɠɟɓɔɔ ɗɑɏɖɔɡ (ɜɔɝ. 5) ɝɖɚɜɚɝɞɨ 

ɖɜɚɎɚɞɚɖɌ (BF) ɚɍɜɌɓɚɎɌəɔɫ ɛɜɌɎɚɏɚ ɗɑɏɖɚɏɚ 

ɜɌɎəɌ 647,6 ɘɗ/100ɏ/ɘɔə; ɚɍɦɑɘ ɖɜɚɎɚɞɚɖɌ 

(BV) 27,9 ɘɗ/100ɏ; ɛɜɚəɔɢɌɑɘɚɝɞɨ ɝɚɝɟɐɚɎ (PS) 

94,9 ɘɗ/100ɏ/ɘɔə; ɝɜɑɐəɑɑ Ɏɜɑɘɫ ɞɜɌəɓɔɞɌ 

ɖɜɚɎɔ (MTT) 3,4 ɝ. Ȼɜɔ ɏɔɝɞɚɗɚɏɔɣɑɝɖɚɘ ɔɝɝɗɑ-

ɐɚɎɌəɔɔ ɐɌəəɚɑ ɚɍɜɌɓɚɎɌəɔɑ ɚɖɌɓɌɗɚɝɨ ɚɣɌɏɚɘ 

ɎɚɝɛɌɗɔɞɑɗɨəɚɕ ɛɜɔɜɚɐɧ (ɛəɑɎɘɚəɔɫ). 

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɖɌɖ Ɏɔɐəɚ ɔɓ ɐɌəəɧɡ ɖɗɔ-

əɔɣɑɝɖɔɡ ɛɜɔɘɑɜɚɎ, ɝɞɌəɐɌɜɞəɧɑ ȶȾ-ɝɔɘɛɞɚɘɧ 

əɑ ɎɝɑɏɐɌ ɛɚɓɎɚɗɫɪɞ ɜɌɝɛɚɓəɌɞɨ ɛɜɔɜɚɐɟ ɚɍɜɌ-

ɓɚɎɌəɔɫ. ȸɧ Ɏɔɐɔɘ, ɣɞɚ ɖɌɖ Ɏ ɛɑɜɎɚɘ, ɞɌɖ ɔ Ɏɚ 

Ɏɞɚɜɚɘ ɝɗɟɣɌɑ  ɝɖɔɌɗɚɏɔɣɑɝɖɌɫ ɖɌɜɞɔəɌ ɍɧɗɌ 

ɛɜɔɘɑɜəɚ ɚɐɔəɌɖɚɎɌ ɔ ɘɚɏɗɌ ɝɚɚɞɎɑɞɝɞɎɚɎɌɞɨ 

ɖɌɖ ɛəɑɎɘɚəɔɔ, ɞɌɖ ɔ ɓɗɚɖɌɣɑɝɞɎɑəəɚɘɟ ɡɌɜɌɖ-

ɞɑɜɟ ɔɓɘɑəɑəɔɕ. ȺɐəɌɖɚ ɛɜɔ ȶȾ-ɛɑɜɠɟɓɔɔ ɛɚ-

ɗɟɣɑəɧ ɫɎəɧɑ ɜɌɓɗɔɣɔɫ: ɝɖɚɜɚɝɞɨ ɖɜɚɎɚɞɚɖɌ, 

ɚɍɦɑɘ ɖɜɚɎɚɞɚɖɌ ɔ ɛɜɚəɔɢɌɑɘɚɝɞɨ ɝɚɝɟɐɚɎ Ɏ 

ɝɗɟɣɌɑ ɝ ɛəɑɎɘɚəɔɑɕ Ɏɚ ɘəɚɏɚ ɜɌɓ ɛɜɑɎɧɤɌɪɞ 

ɞɑ ɒɑ ɛɑɜɠɟɓɔɚəəɧɑ ɛɌɜɌɘɑɞɜɧ ɌɐɑəɚɖɌɜɢɔ-

əɚɘɧ. ȹɌɛɜɚɞɔɎ, ɝɜɑɐəɑɑ Ɏɜɑɘɫ ɞɜɌəɓɔɞɌ ɖɜɚɎɔ 

ɚɖɌɓɌɗɚɝɨ Ɏɧɤɑ Ɏ ɝɗɟɣɌɑ ɓɗɚɖɌɣɑɝɞɎɑəəɚɏɚ ɚɣɌ-

ɏɌ.    

Ⱥɍɝɟɒɐɑəɔɑ.  

ȶȾ-ɛɑɜɠɟɓɔɫ ð ɚɞəɚɝɔɞɑɗɨəɚ ɘɚɗɚɐɚɕ ɐɔɌ-

ɏəɚɝɞɔɣɑɝɖɔɕ ɘɑɞɚɐ, ɛɚɓɎɚɗɫɪɥɔɕ ɚɢɑəɔɞɨ 

ɘɔɖɜɚɢɔɜɖɟɗɫɞɚɜəɧɑ ɔɓɘɑəɑəɔɫ. Ⱦɑɜɘɔə çɛɑɜ-

ɠɟɓɔɫè ɚɓəɌɣɌɑɞ ɞɜɌəɝɛɚɜɞ ɖɜɚɎɔ Ɏ ɑɐɔəɔɢɑ 

ɚɍɦɑɘɌ ɞɖɌəɔ ɓɌ ɑɐɔəɔɢɟ Ɏɜɑɘɑəɔ ɔ ɚɍɧɣəɚ ɚɞ-

ɜɌɒɌɑɞ ɞɜɌəɝɛɚɜɞ ɖɜɚɎɔ əɌ ɖɌɛɔɗɗɫɜəɚɘ 

ɟɜɚɎəɑ [5]. Ⱦɑɚɜɑɞɔɣɑɝɖɔɑ ɚɝəɚɎɧ ɛɑɜɠɟɓɔɚə-

əɚɕ ȶȾ ɍɧɗɔ ɚɛɔɝɌəɧ L. Axel Ɏ 1979 ɏ., ɚɐəɌɖɚ 

ɔɝɛɚɗɨɓɚɎɌəɔɑ ɘɑɞɚɐɌ Ɏ ɖɗɔəɔɣɑɝɖɚɕ ɛɜɌɖɞɔɖɑ 

ɝɞɌɗɚ Ɏɚɓɘɚɒəɧɘ ɗɔɤɨ Ɏ 1990-ɑ ɏɚɐɧ ɝ ɛɚɫɎɗɑ-

əɔɑɘ ɝɚɎɜɑɘɑəəɧɡ ɘɟɗɨɞɔɝɛɔɜɌɗɨəɧɡ ɖɚɘɛɨɪ-

ɞɑɜəɧɡ ɞɚɘɚɏɜɌɠɚɎ [6, 7]. ȹɌɔɍɚɗɑɑ ɔɓɟɣɑəɌ ȶȾ-

ɛɑɜɠɟɓɔɫ ɟ ɛɌɢɔɑəɞɚɎ ɝ əɌɜɟɤɑəɔɫɘɔ ɘɚɓɏɚɎɚ-

ɏɚ ɖɜɚɎɚɚɍɜɌɥɑəɔɫ [5]. ȸəɚɏɚɣɔɝɗɑəəɧɘɔ ɔɝ-

ɝɗɑɐɚɎɌəɔɫɘɔ ɍɧɗɚ ɛɚɖɌɓɌəɚ, ɣɞɚ ɛɑɜɠɟɓɔɚə-

əɌɫ ȶȾ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɛɜɑɐɝɞɌɎɗɫɑɞ ɝɚɍɚɕ Ɏɧ-

ɝɚɖɚɩɠɠɑɖɞɔɎəɧɕ ɘɑɞɚɐ ɔɝɝɗɑɐɚɎɌəɔɫ ɠɔɓɔɚ-

ɗɚɏɔɔ ɘɚɓɏɚɎɚɏɚ ɖɜɚɎɚɚɍɜɌɥɑəɔɫ, ɛɚɓɎɚɗɫɪɥɔɕ 

ɛɚ ɞɜɌəɝɛɚɜɞɟ ɖɚəɞɜɌɝɞəɚɏɚ ɎɑɥɑɝɞɎɌ ɝ ɖɜɚɎɨɪ 

ɚɢɑəɔɞɨ ɏɑɘɚɐɔəɌɘɔɖɟ ɖɌɛɔɗɗɫɜəɚɏɚ ɖɜɚɎɚɞɚɖɌ 

ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɔ ɞɑɘ ɝɌɘɧɘ ɐɔɌɏəɚɝɞɔɜɚɎɌɞɨ 

ɚɝɞɜɧɑ ɔ ɡɜɚəɔɣɑɝɖɔɑ əɌɜɟɤɑəɔɫ ɘɚɓɏɚɎɚɏɚ 

ɖɜɚɎɚɚɍɜɌɥɑəɔɫ [7 -  9].  

Ȯ ɚɝəɚɎɑ ɔɝɛɚɗɨɓɚɎɌəɔɫ ȶȾ-ɛɑɜɠɟɓɔɔ ɛɜɔ 

ɚəɖɚɛɌɞɚɗɚɏɔɔ ɗɑɒɔɞ ɠɌɖɞ ɞɚɏɚ, ɣɞɚ ɐɗɫ ɓɗɚɖɌ-

ɣɑɝɞɎɑəəɧɡ əɚɎɚɚɍɜɌɓɚɎɌəɔɕ ɝɎɚɕɝɞɎɑəəɚ 

əɌɗɔɣɔɑ çɚɛɟɡɚɗɑɎɚɏɚ ɌəɏɔɚɏɑəɑɓɌè, ɡɌɜɌɖɞɑɜɔ-

ɓɟɪɥɑɏɚɝɫ ɩɖɝɛɜɑɝɝɔɑɕ ɞɜɌəɝɠɚɜɘɔɜɚɎɌəəɧɘɔ 

ɖɗɑɞɖɌɘɔ Ɍəɏɔɚɏɑəəɧɡ ɠɌɖɞɚɜɚɎ ɐɗɫ ɟɐɚɎɗɑ-

ɞɎɚɜɑəɔɫ ɛɚɎɧɤɑəəɧɡ ɛɚɞɜɑɍəɚɝɞɑɕ ɍɧɝɞɜɚɐɑ-

ɗɫɥɔɡɝɫ əɑɚɛɗɌɝɞɔɣɑɝɖɔɡ ɖɗɑɞɚɖ ɖ ɚɖɝɔɏɑəɌ-

ɢɔɔ. Ȯ ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɧɡ ɚɍɜɌɓɚɎɌəɔɫɡ ɐɌə-

əɧɕ ɘɑɡɌəɔɓɘ ɚɞɝɟɞɝɞɎɟɑɞ. ȾɌɖ ɖɌɖ ȶȾ-

ɛɑɜɠɟɓɔɫ ð ɩɞɚ ɘɑɞɚɐ, ɝɛɚɝɚɍəɧɕ ɚɢɑəɔɞɨ ɖɜɚ-

ɎɚɝəɌɍɒɑəɔɑ ɞɖɌəɑɕ, ɞɚ ɍɧɗɚ ɚɣɑɎɔɐəɚ, ɣɞɚ ɑɏɚ 

ɔɝɛɚɗɨɓɚɎɌəɔɑ ɛɚɓɎɚɗɔɞ ɓəɌɣɔɞɑɗɨəɚ ɚɍɗɑɏɣɔɞɨ 

ɐɔɠɠɑɜɑəɢɔɌɗɨəɟɪ ɐɔɌɏəɚɝɞɔɖɟ ɓɗɚɖɌɣɑɝɞɎɑə-

əɧɡ ɔ ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɧɡ ɛɜɚɢɑɝɝɚɎ. Ȼɜɔɘɑəɑ-

əɔɑ ɛɑɜɠɟɓɔɚəəɚɕ ȶȾ Ɏ ɚəɖɚɗɚɏɔɔ əɌɣɌɗɚɝɨ Ɏ 

1993 ɏɚɐɟ, ɖɚɏɐɌ K.A. Miles ɔ ɝɚɌɎɞ. ɎɛɑɜɎɧɑ 

ɚɛɔɝɌɗɔ Ɏɚɓɘɚɒəɧɑ ɛɜɑɔɘɟɥɑɝɞɎɌ ɛɑɜɠɟɓɔɚə-

əɚɕ ȶȾ ɛɜɔ ɔɝɝɗɑɐɚɎɌəɔɔ ɚɛɟɡɚɗɑɕ ɛɑɣɑəɔ [10]. 

Ƚ ɞɑɡ ɛɚɜ ɘəɚɏɔɑ ɌɎɞɚɜɧ  ɔɓɟɣɌɗɔ Ɏɚɓɘɚɒəɚɝɞɔ 

ȶȾ-ɛɑɜɠɟɓɔɔ Ɏ ɚəɖɚɏɑɛɌɞɚɗɚɏɔɔ, ɛɜɔ ɚɛɟɡɚɗɫɡ 

ɛɚɐɒɑɗɟɐɚɣəɚɕ ɒɑɗɑɓɧ, ɛɜɔ ɚɛɟɡɚɗɫɡ  ɘɫɏɖɔɡ 

ɞɖɌəɑɕ, ɖɚɗɚɜɑɖɞɌɗɨəɚɘ ɜɌɖɑ ɔ ɞ.ɐ. [11 - 18]. Ȯ 

ɚɞɗɔɣɔɑ ɚɞ ɐɜɟɏɔɡ ɚɜɏɌəɚɎ, ɗɑɏɖɔɑ ɫɎɗɫɪɞɝɫ 

ɝɗɚɒəɧɘ ɚɍɦɑɖɞɚɘ ɐɗɫ ɛɜɔɘɑəɑəɔɫ ɛɑɜɠɟɓɔɚə-

əɚɕ ȶȾ ɔ, ɏɗɌɎəɧɘ ɚɍɜɌɓɚɘ, ɩɞɚ ɝɎɫɓɌəɚ ɝ ɔɡ 

ɛɚɐɎɔɒəɚɝɞɨɪ. Ȯ ɝɎɫɓɔ ɝ ɩɞɔɘ ɛɜɔ ɔɝɛɚɗɨɓɚɎɌ-

əɔɔ ȶȾ-ɛɑɜɠɟɓɔɔ ɛɜɔ ɐɔɌɏəɚɝɞɔɖɑ ɛɌɞɚɗɚɏɔɔ 

ɗɑɏɖɔɡ ɜɑɖɚɘɑəɐɟɑɞɝɫ ɛɜɔɘɑəɫɞɨ ɛɚɎɑɜɡəɚɝɞ-

əɚɑ ɐɧɡɌəɔɑ, ɖɚɞɚɜɚɑ ɘɧ ɞɌɖɒɑ ɔɝɛɚɗɨɓɚɎɌɗɔ 

ɛɜɔ ɚɍɝɗɑɐɚɎɌəɔɔ ɍɚɗɨəɧɡ. ȺɐəɌɖɚ, ɛɚ ɐɌəəɧɘ 

S. Ng Chaan ɔ ɝɚɌɎɞ., ɛɚɎɑɜɡəɚɝɞəɚɑ ɐɧɡɌəɔɑ 

əɑ ɎɝɑɏɐɌ ɛɚɓɎɚɗɫɑɞ ɛɜɌɎɔɗɨəɚ ɔəɞɑɜɛɜɑɞɔɜɚ-

ɎɌɞɨ ɛɚɗɟɣɑəəɧɑ ɐɌəəɧɑ ȶȾ-ɔɝɝɗɑɐɚɎɌəɔɫ [19]. 

ȴ əɌɤɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɩɞɚ ɛɚɐɞɎɑɜɒɐɌɑɞ, ɞɌɖ 

ɖɌɖ Ɏ ɐɎɟɡ ɝɗɟɣɌɫɡ ɛɜɔ ɜɌɓɘɑɜɌɡ ɚɣɌɏɌ ɘɑəɑɑ 1 

ɝɘ Ɏ ɝɎɫɓɔ ɝ əɑɎɚɓɘɚɒəɚɝɞɨɪ ɛɚɝɞɛɜɚɢɑɝɝɚɜəɚ-

ɏɚ ɝɚɎɘɑɥɑəɔɫ ɝɑɜɔɕ ɔɓɚɍɜɌɒɑəɔɕ ɛɜɚɏɜɌɘɘɑ 

əɑ ɟɐɌɗɚɝɨ ɛɜɌɎɔɗɨəɚ ɛɚɝɞɜɚɔɞɨ ɛɑɜɠɟɓɔɚəəɧɑ 

ɖɌɜɞɧ, ɣɞɚ əɑ ɛɚɓɎɚɗɔɗɚ əɌɘ ɔɓɘɑɜɔɞɨ ɛɌɜɌ-

ɘɑɞɜɧ ɛɑɜɠɟɓɔɔ. 

ɂɔɠɜɚɎɧɑ ɜɌɓɗɔɣɔɫ ɛɑɜɠɟɓɔɚəəɧɡ ɛɌɜɌ-

ɘɑɞɜɚɎ ɓɗɚɖɌɣɑɝɞɎɑəəɧɡ (Ɏ əɌɤɑɘ ɝɗɟɣɌɑ Ɍɐɑ-

əɚɖɌɜɢɔəɚɘ) ɔ ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɧɡ (Ɏ əɌɤɑɘ 

ɝɗɟɣɌɑ ɛəɑɎɘɚəɔɕ) ɚɣɌɏɚɎ ɔɘɑɪɞ ɛɌɞɚɘɚɜɠɚɗɚ-

ɏɔɣɑɝɖɚɑ ɚɍɚɝəɚɎɌəɔɑ. ȴɓɎɑɝɞəɚ, ɣɞɚ ɚɛɟɡɚɗɑ-

Ɏɧɕ əɑɚɌəɏɔɚɏɑəɑɓ ɛɜɔɎɚɐɔɞ ɖ ɝɞɜɟɖɞɟɜəɧɘ 

ɔɓɘɑəɑəɔɫɘ ɝɚɝɟɐɚɎ ɝ ɔɓɘɑəɑəɔɑɘ ɔɡ ɖɌɗɔɍɜɌ, 

ɖ ɟɐɗɔəɑəɔɪ ɔɗɔ ɟɖɚɜɚɣɑəɔɪ ɝɚɝɟɐɚɎ, ɖ ɜɌɓɎɔ-

ɞɔɪ ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ ɝɚɝɟɐɔɝɞɧɡ ɝɑɞɑɕ, ɖ ɟɎɑɗɔ-

ɣɑəɔɪ ɛɜɚəɔɢɌɑɘɚɝɞɔ ɝɚɝɟɐɔɝɞɚɕ ɝɞɑəɖɔ ɓɌ 

ɝɣɑɞ ɛɚɎɧɤɑəəɚɕ ɩɖɝɛɜɑɝɝɔɔ ɠɌɖɞɚɜɌ ɜɚɝɞɌ 

ɩəɐɚɞɑɗɔɫ ɝɚɝɟɐɚɎ (VEGF), ɖ ɜɌɓɎɔɞɔɪ Ɍɜɞɑ-

ɜɔɚɎɑəɚɓəɧɡ ɤɟəɞɚɎ ɔ ɞ. ɐ. Ȯ ɜɑɓɟɗɨɞɌɞɑ ɩɞɚɏɚ 

ɓəɌɣɔɞɑɗɨəɌɫ ɣɌɝɞɨ ɖɜɚɎɔ ɖɚəɢɑəɞɜɔɜɟɑɞɝɫ Ɏ  
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ȼɔɝ. 2 ɏ (Fig. 2 d) 

ȼɔɝ. 2. ȶȾ-ɛɑɜɠɟɓɔɫ ɗɑɏɖɔɡ. 

a - ʮɎɑɞəɌɫ ɛɑɜɠɟɓɔɚəəɌɫ ɖɌɜɞɌ ɝɖɚɜɚɝɞɔ ɖɜɚɎɚɞɚɖɌ (BF). ȭɚɗɨəɌɫ ȶ. Ƚɖɚɜɚɝɞɨ ɖɜɚɎɚɞɚɖɌ Ɏ ɚɍɜɌɓɚɎɌəɔɔ 116,7 

ɘɗ/100ɏ/ɘɔə. 

ɍ - ʮɎɑɞəɌɫ ɛɑɜɠɟɓɔɚəəɌɫ ɖɌɜɞɌ ɚɍɦɑɘɌ ɖɜɚɎɚɞɚɖɌ (BV). ȭɚɗɨəɌɫ ȶ. Ⱥɍɦɑɘ ɖɜɚɎɚɞɚɖɌ Ɏ ɚɍɜɌɓɚɎɌəɔɔ 14,2 

ɘɗ/100ɏ. 

Ɏ - ʮɎɑɞəɌɫ ɛɑɜɠɟɓɔɚəəɌɫ ɖɌɜɞɌ ɛɜɚəɔɢɌɑɘɚɝɞɔ ɝɚɝɟɐɚɎ (PS). ȭɚɗɨəɌɫ ȶ. ȻɜɚəɔɢɌɑɘɚɝɞɨ ɝɚɝɟɐɚɎ Ɏ ɚɍɜɌɓɚɎɌ-

əɔɔ 26,7 ɘɗ/100ɏ/ɘɔə. 

ɏ - ʮɎɑɞəɌɫ ɛɑɜɠɟɓɔɚəəɌɫ ɖɌɜɞɌ ɝɜɑɐəɑɏɚ Ɏɜɑɘɑəɔ ɞɜɌəɓɔɞɌ ɖɜɚɎɔ (MTT). ȭɚɗɨəɌɫ ȶ. Ƚɜɑɐəɑɑ Ɏɜɑɘɫ ɞɜɌəɓɔɞɌ 

ɖɜɚɎɔ Ɏ ɚɍɜɌɓɚɎɌəɔɔ 8,7 ɝ. 

Fig. 2.  CT lungs perfusion.  

a - perfusion map of blood flow (BF). Patient K. BF in the mass of 116,7 ml/100g/min.  

b - perfusion map of blood volume (BV). Patient K. BV in the mas s of 14,2 ml/100g.  

ɝ - perfusion map of permeability surface (PS). Patient K. PS in the mass of 26,7 ml/100g/min.  

d - perfusion map of mean transit time (MTT). Patient K. MTT in the mass of 8,7 sec.  
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ɓɗɚɖɌɣɑɝɞɎɑəəɚɕ ɞɖɌəɔ [20 - 22]. ȰɚɍɜɚɖɌɣɑ-

ɝɞɎɑəəɧɑ ɛɜɚɢɑɝɝɧ əɑ ɝɚɛɜɚɎɚɒɐɌɪɞɝɫ Ɏɧɤɑ-

ɚɛɔɝɌəəɧɘɔ ɔɓɘɑəɑəɔɫɘɔ. ȶɜɚɎɚɝəɌɍɒɑəɔɑ 

ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɧɡ ɚɣɌɏɚɎ ɛɜɌɖɞɔɣɑɝɖɔ ɌəɌɗɚ-

ɏɔɣəɚ  ɖɜɚɎɚɝəɌɍɒɑəɔɪ əɚɜɘɌɗɨəɚɕ ɗɑɏɚɣəɚɕ 

ɞɖɌəɔ. ȺɐəɌɖɚ ɚɣɌɏɔ ɎɚɝɛɌɗɔɞɑɗɨəɚɕ ɛɜɔɜɚɐɧ 

ɘɚɒəɚ ɝɣɔɞɌɞɨ ɔɝɖɗɪɣɑəɔɑɘ. ȰɚɖɌɓɌəɚ, ɣɞɚ 

ɎɚɝɛɌɗɑəɔɑ ɛɜɔɎɚɐɔɞ ɖ ɔɓɘɑəɑəɔɪ ɛɜɚɝɎɑɞɌ 

ɝɚɝɟɐɚɎ ɔ ɞɑɘ ɝɌɘɧɘ ɟɎɑɗɔɣɑəɔɪ ɖɜɚɎɚɞɚɖɌ.  

ȶɜɚɘɑ ɞɚɏɚ, ɎɚɝɛɌɗɑəɔɑ ɛɜɔɎɚɐɔɞ ɖ ɝɞɜɟɖɞɟɜ-

əɧɘ ɔɓɘɑəɑəɔɫɘ Ɏ ɘɔɖɜɚɝɚɝɟɐɔɝɞɚɘ ɜɟɝɗɑ, Ɏ 

ɝɎɫɓɔ ɝ ɣɑɘ ɛɜɚɔɝɡɚɐɔɞ ɛɑɜɑɜɌɝɛɜɑɐɑɗɑəɔɑ 

ɗɑɕɖɚɢɔɞɚɎ ɔɓ ɝɚɝɟɐɔɝɞɚɏɚ ɜɟɝɗɌ ɔ ɔɡ əɌɖɚɛɗɑ-

əɔɑ Ɏ ɚɣɌɏɑ ɛɚɎɜɑɒɐɑəɔɫ. ȽɗɑɐɚɎɌɞɑɗɨəɚ, ɛɜɔ 

ɎɚɝɛɌɗɑəɔɔ əɌɍɗɪɐɌɑɞɝɫ ɟɎɑɗɔɣɑəɔɑ ɖɜɚɎɚɞɚɖɌ 

ɔ ɛɜɚəɔɢɌɑɘɚɝɞɔ ɝɚɝɟɐɚɎ [23].     

ȯɚɎɚɜɫ ɚ əɌɤɔɡ ɜɑɓɟɗɨɞɌɞɌɡ, ɝɗɑɐɟɑɞ ɚɞ-

ɘɑɞɔɞɨ, ɣɞɚ ɛɜɔ əɑɍɚɗɨɤɚɕ Ɏɧɍɚɜɖɑ ɍɚɗɨəɧɡ 

əɌɘɔ ɍɧɗɔ ɛɚɗɟɣɑəɧ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɧɑ 

ɜɌɓɗɔɣɔɫ Ɏ ɐɎɟɡ ɛɑɜɠɟɓɔɚəəɧɡ ɛɌɜɌɘɑɞɜɌɡ: 

ɝɖɚɜɚɝɞɨ ɖɜɚɎɚɞɚɖɌ (BF, Ɏɧɤɑ ɟ ɛəɑɎɘɚəɔɕ) ɔ 

ɝɜɑɐəɑɑ Ɏɜɑɘɫ ɞɜɌəɓɔɞɌ ɖɜɚɎɔ (MTT, Ɏɧɤɑ ɟ 

ɌɐɑəɚɖɌɜɢɔəɚɘ). Ȯ ɝɜɑɐəɑɘ ɚɍɦɑɘ ɖɜɚɎɚɞɚɖɌ 

(BV) ɔ ɛɜɚəɔɢɌɑɘɚɝɞɨ ɝɚɝɟɐɚɎ (PS) ɍɧɗɔ Ɏɧɤɑ ɟ 

ɛəɑɎɘɚəɔɕ, əɚ ɍɑɓ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɧɡ 

ɜɌɓɗɔɣɔɕ. ȼɑɓɟɗɨɞɌɞɧ əɌɤɑɏɚ ȶȾ-

ɛɑɜɠɟɓɔɚəəɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɚɞɣɌɝɞɔ ɝɚɛɚɝɞɌ-

Ɏɔɘɧ ɝ ɛɌɞɚɏɑəɑɞɔɣɑɝɖɔɘɔ ɚɛɔɝɌəɔɫɘɔ ɐɌəəɧɡ 

ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ ɛɜɚɢɑɝɝɚɎ, ɚɐəɌɖɚ ɌəɌɗɔɓ ɗɔɞɑ-

ɜɌɞɟɜɧ ɐɑɘɚəɝɞɜɔɜɟɑɞ ɜɌɝɡɚɒɐɑəɔɑ ɛɚɗɟɣɑə-

əɧɡ əɌɘɔ ɜɑɓɟɗɨɞɌɞɚɎ ɝ ɜɑɓɟɗɨɞɌɞɌɘɔ ɐɜɟɏɔɡ 

ɌɎɞɚɜɚɎ. ȾɌɖ, S. Ma ɔ ɝɚɌɎɞ. Ɏ 2008 ɏɚɐɟ ɛɜɔ 

ɔɝɝɗɑɐɚɎɌəɔɔ 64 ɛɌɢɔɑəɞɚɎ ɛɚɗɟɣɔɗɔ ɝɗɑɐɟɪ-

ɥɔɑ ɜɑɓɟɗɨɞɌɞɧ: ɚɞɗɔɣɔɫ ɓəɌɣɑəɔɕ BF ɔ BV ɛɑ-

ɜɔɠɑɜɔɣɑɝɖɚɏɚ ɜɌɖɌ ɔ ɚɣɌɏɌ ɛəɑɎɘɚəɔɔ əɑ ɍɧ-

ɗɔ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɧɘɔ, ɛɜɔ ɩɞɚɘ ɓəɌɣɑ-

əɔɑ PS Ɏ ɛɑɜɔɠɑɜɔɣɑɝɖɚɘ ɜɌɖɑ ɍɧɗɚ Ɏɧɤɑ, ɣɑɘ 

ɟ ɛəɑɎɘɚəɔɔ (p <0,05). ȾɌɖɒɑ ɝɗɑɐɟɑɞ ɚɞɘɑɞɔɞɨ, 

ɣɞɚ, ɛɚ ɐɌəəɧɘ S. Ma ɔ ɝɚɌɎɞ., ɓəɌɣɑəɔɫ BF ɔ 

BV Ɏ ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɧɡ ɚɣɌɏɌɡ əɑɎɚɝɛɌɗɔɞɑɗɨ-

əɚɕ ɛɜɔɜɚɐɧ ɍɧɗɔ əɔɒɑ, ɣɑɘ Ɏ ɎɚɝɛɌɗɔɞɑɗɨəɧɡ 

ɚɣɌɏɌɡ (p <0,05). ȳəɌɣɑəɔɫ BV ɔ PS Ɏ ɐɚɍɜɚɖɌ-

ɣɑɝɞɎɑəəɧɡ ɚɣɌɏɌɡ ɍɧɗɔ ɞɌɖɒɑ əɔɒɑ, ɣɑɘ Ɏ 

ɓɗɚɖɌɣɑɝɞɎɑəəɧɡ ɚɛɟɡɚɗɫɡ (p <0,05). ȾɌɖɔɘ ɚɍ-

ɜɌɓɚɘ, ɛɚ ɐɌəəɧɘ Shu-Hua Ma ɔ ɝɚɌɎɞ. ɓɗɚɖɌ-

ɣɑɝɞɎɑəəɧɑ ɚɍɜɌɓɚɎɌəɔɫ ɔ ɚɣɌɏɔ ɎɚɝɛɌɗɔɞɑɗɨ-

əɚɕ ɛɜɔɜɚɐɧ ɛɜɌɖɞɔɣɑɝɖɔ əɑ ɚɞɗɔɣɌɪɞɝɫ ɝɎɚɔ-

ɘɔ ɛɑɜɠɟɓɔɚəəɧɘɔ ɛɚɖɌɓɌɞɑɗɫɘɔ, Ɍ ɛɌɜɌɘɑɞɜɧ 

ɛɑɜɠɟɓɔɔ ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɧɡ ɚɣɌɏɚɎ əɑɎɚɝɛɌ-

ɗɔɞɑɗɨəɚɕ ɛɜɔɜɚɐɧ ɓəɌɣɔɞɑɗɨəɚ əɔɒɑ ɛɑɜɠɟɓɔ-

ɚəəɧɡ ɛɌɜɌɘɑɞɜɚɎ ɓɗɚɖɌɣɑɝɞɎɑəəɧɡ ɚɍɜɌɓɚɎɌ-

əɔɕ ɔ ɚɣɌɏɚɎ ɎɚɝɛɌɗɑəɔɫ [24].  

ȸɧ ɝɣɔɞɌɑɘ, ɣɞɚ ɔɝɛɚɗɨɓɚɎɌəɔɑ ɔəɠɚɜɘɌ-

ɢɔɔ, ɛɚɗɟɣɌɑɘɚɕ ɛɜɔ ɛɑɜɠɟɓɔɚəəɚɕ ȶȾ, ɛɚɎɧ-

ɤɌɑɞ ɐɔɌɏəɚɝɞɔɣɑɝɖɟɪ ɩɠɠɑɖɞɔɎəɚɝɞɨ ɘɑɞɚɐɌ. 

ȾɌɖ, ɐɚ ɔɝɛɚɗɨɓɚɎɌəɔɫ ȶȾ-ɛɑɜɠɟɓɔɔ ɣɟɎɝɞɎɔ-

ɞɑɗɨəɚɝɞɨ ȶȾ ɛɜɔ ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɕ ɐɔɌɏəɚ-

ɝɞɔɖɑ ɍɧɗɌ 71%, ɝɛɑɢɔɠɔɣəɚɝɞɨ 83%, ɞɚɣəɚɝɞɨ 

81%. Ȼɚɝɗɑ ɛɜɔɘɑəɑəɔɫ ȶȾ-ɛɑɜɠɟɓɔɔ (ɝ ɟɣɑɞɚɘ 

ɗɔɤɨ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɧɡ ɛɌɜɌɘɑɞɜɚɎ) ɍɧ-

ɗɚ ɚɞɘɑɣɑəɚ ɛɚɎɧɤɑəɔɑ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɕ ɩɠ-

ɠɑɖɞɔɎəɚɝɞɔ  (ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ 75%, ɝɛɑɢɔ-

ɠɔɣəɚɝɞɨ 86%,   ɞɚɣəɚɝɞɨ 84%). 

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɔɝɛɚɗɨɓɚɎɌəɔɑ ȶȾ-

ɛɑɜɠɟɓɔɔ ɛɚɓɎɚɗɫɑɞ ɛɚɎɧɝɔɞɨ ɞɚɣəɚɝɞɨ ɐɔɠɠɑ-

ɜɑəɢɔɌɗɨəɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɓɗɚɖɌɣɑɝɞɎɑəəɧɡ ɔ 

ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɧɡ ɛɜɚɢɑɝɝɚɎ, ɚɐəɌɖɚ əɑɍɚɗɨ-

ɤɌɫ ɎɧɍɚɜɖɌ ɛɌɢɔɑəɞɚɎ, Ɍ ɞɌɖɒɑ ɚɞɝɟɞɝɞɎɔɑ 

ɏɜɟɛɛɧ əɑɎɚɝɛɌɗɔɞɑɗɨəɧɡ ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɧɡ 

ɚɣɌɏɚɎ əɑ ɛɚɓɎɚɗɫɪɞ ɐɌɞɨ ɛɚɗəɟɪ ɚɢɑəɖɟ Ɏɚɓ-

ɘɚɒəɚɝɞɫɘ ɘɑɞɚɐɌ ɛɑɜɠɟɓɔɚəəɚɕ ȶȾ. 

ȳɌɖɗɪɣɑəɔɑ.  

ȶȾ-ɛɑɜɠɟɓɔɫ ð ɩɞɚ əɚɎɧɕ ɔəɝɞɜɟɘɑəɞ ɐɗɫ 

ɚɢɑəɖɔ ɘɔɖɜɚɢɔɜɖɟɗɫɞɚɜəɧɡ əɌɜɟɤɑəɔɕ ɛɜɔ 

ɞɑɡ ɔɗɔ ɔəɧɡ ɛɜɚɢɑɝɝɌɡ, Ɏ ɞɚɘ ɣɔɝɗɑ ɔ Ɏ ɗɑɏɖɔɡ. 

ȺɐəɌɖɚ ɜɑɓɟɗɨɞɌɞɧ, ɛɚɗɟɣɌɑɘɧɑ ɛɜɔ ɩɞɚɘ ɔɝ-

ɝɗɑɐɚɎɌəɔɔ, əɑ ɎɝɑɏɐɌ ɛɚɐɐɌɪɞɝɫ ɛɌɞɚɏɑəɑɞɔɣɑ-

ɝɖɚɘɟ ɚɍɦɫɝəɑəɔɪ ɔ əɑ ɎɝɑɏɐɌ ɝɚɛɚɝɞɌɎɔɘɧ ɟ 

ɜɌɓəɧɡ ɔɝɝɗɑɐɚɎɌɞɑɗɑɕ. Ȯ ɝɎɫɓɔ ɝ ɩɞɔɘ, ɔɘɑɑɞɝɫ 

əɑɚɍɡɚɐɔɘɚɝɞɨ ɛɜɚɐɚɗɒɌɞɨ ɔɓɟɣɑəɔɑ Ɏɚɓɘɚɒəɚ-

ɝɞɑɕ ɐɌəəɚɏɚ ɘɑɞɚɐɌ ɐɔɌɏəɚɝɞɔɖɔ ɝ ɢɑɗɨɪ ɛɚɐ-

ɞɎɑɜɒɐɑəɔɫ ɔɗɔ ɚɛɜɚɎɑɜɒɑəɔɫ ɑɑ ɩɠɠɑɖɞɔɎəɚ-

ɝɞɔ ɛɜɔ ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɕ ɐɔɌɏəɚɝɞɔɖɑ ɚɍɜɌ-

ɓɚɎɌəɔɕ ɜɌɓɗɔɣəɚɕ ɛɜɔɜɚɐɧ.  

ȴɝɞɚɣəɔɖ ɠɔəɌəɝɔɜɚɎɌəɔɫ ɔ ɖɚəɠɗɔɖɞ 

ɔəɞɑɜɑɝɚɎ. 

ȬɎɞɚɜɧ ɐɌəəɚɕ ɝɞɌɞɨɔ ɛɚɐɞɎɑɜɐɔɗɔ ɚɞɝɟɞ-

ɝɞɎɔɑ ɠɔəɌəɝɚɎɚɕ ɛɚɐɐɑɜɒɖɔ ɔɝɝɗɑɐɚɎɌəɔɫ ɔ 

ɖɚəɠɗɔɖɞɌ ɔəɞɑɜɑɝɚɎ, ɚ ɖɚɞɚɜɧɡ əɑɚɍɡɚɐɔɘɚ 

ɝɚɚɍɥɔɞɨ.

 

ȼɔɝ. 3 (Fig. 3) 

ȼɔɝ. 3.  ȸɔɖɜɚɛɜɑɛɌɜɌɞ. 

ȭɚɗɨəɌɫ ȶ. Ȯ ɞɖɌəɔ ɗɑɏɖɚɏɚ ɔəɎɌɓɔɎəɧɕ ɜɚɝɞ Ɍɐɑəəɚ-
ɏɑəəɚɕ ɚɛɟɡɚɗɔ ɖɜɔɍɜɚɓəɚ-ɝɚɝɚɣɖɚɎɚɏɚ ɝɞɜɚɑəɔɫ ɔɓ 
ɖɜɟɛəɧɡ ɖɗɑɞɚɖ ɝ ɤɔɜɚɖɚɕ ɩɚɓɔəɚɠɔɗɨəɚɕ ɢɔɞɚ-
ɛɗɌɓɘɚɕ ɔ ɖɜɟɛəɧɘɔ ɛɜɚɝɎɑɞɗɑəəɧɘɔ ɫɐɜɌɘɔ ð ɔə-
ɎɌɓɔɎəɧɕ ɜɚɝɞ ɟɘɑɜɑəəɚ ɐɔɠɠɑɜɑəɢɔɜɚɎɌəəɚɕ Ɍɐɑ-
əɚɖɌɜɢɔəɚɘɧ ɗɑɏɖɚɏɚ. ȺɖɜɌɝɖɌ ɏɑɘɌɞɚɖɝɔɗɔə-ɩɚɓɔə, 
ɡ4.  

Fig. 3.  Micropreparation.  

Patient K. In lung tissue invasive growth of the 
adenogenous tumor cribrosa -papillary structure of large 
cells with wide eosinophilic cytoplasm and large nuclei 
enlightened ð invasive growth of moderately differe ntia t-

ed adenocarcinoma of the lung. Hematoxilin -eosin, x4.  
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ȼɔɝ. 4 (Fig. 4) 

ȼɔɝ. 4. ȶȾ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ. 

ȬɖɝɔɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ, ɗɑɏɚɣəɧɕ ɜɑɒɔɘ. ȭɚɗɨəɚɕ Ȱ. 
ȺɣɌɏɚɎɌɫ ɔəɠɔɗɨɞɜɌɢɔɫ Ɏ ɛɜɌɎɚɘ ɗɑɏɖɚɘ.  

Fig. 4.  Ches t CT. 

Axial view, lung window. Patient D. Nodular infiltration 
in the right lung.  

 

ȼɔɝ. 5 Ɍ (Fig. 5 Ɍ) 

 

ȼɔɝ. 5 ɍ (Fig. 5 Ɏ) 

 

ȼɔɝ. 5 Ɏ (Fig. 5 ɝ) 

 

ȼɔɝ. 5 ɏ (Fig. 5 d) 

ȼɔɝ. 5. ȶȾ-ɛɑɜɠɟɓɔɫ ɗɑɏɖɔɡ. 

a - ʮʚʝʪʥʘʷ ʧʝʨʬʫʟʠʦʥʥʘʷ ʢʘʨʪʘ ʩʢʦʨʦʩʪʠ ʢʨʦʚʦʪʦʢʘ (BF). ɹʦʣʴʥʦʡ ɼ. ʉʢʦʨʦʩʪʴ ʢʨʦʚʦʪʦʢʘ ʚ ʦʯʘʛʝ 647,6 ʤʣ/100ʛ/ʤʠʥ; ɍ 

- ʮʚʝʪʥʘʷ ʧʝʨʬʫʟʠʦʥʥʘʷ ʢʘʨʪʘ ʦʙʲʝʤʘ ʢʨʦʚʦʪʦʢʘ (BV). ɹʦʣʴʥʦʡ ɼ. ʆʙʲʝʤ ʢʨʦʚʦʪʦʢʘ ʚ ʦʯʘʛʝ 27,9 ʤʣ/100ʛ; Ɏ - ʎʚʝʪʥʘʷ 

ʧʝʨʬʫʟʠʦʥʥʘʷ ʢʘʨʪʘ ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʩʦʩʫʜʦʚ (PS). ɹʦʣʴʥʦʡ ɼ. ʇʨʦʥʠʮʘʝʤʦʩʪʴ ʩʦʩʫʜʦʚ ʚ ʦʯʘʛʝ 94,9 ʤʣ/100ʛ/ʤʠʥ; ɏ - 

ʮʚʝʪʥʘʷ ʧʝʨʬʫʟʠʦʥʥʘʷ ʢʘʨʪʘ ʩʨʝʜʥʝʛʦ ʚʨʝʤʝʥʠ ʪʨʘʥʟʠʪʘ ʢʨʦʚʠ (MTT). ɹʦʣʴʥʦʡ ɼ. ʉʨʝʜʥʝʝ ʚʨʝʤʷ ʪʨʘʥʟʠʪʘ ʢʨʦʚʠ ʚ ʦʯʘ-

ʛʝ 3,4 ʩ. 

Fig. 5.  CT lungs perfusion.  

a - perfusion map of blood flow (BF). Patient D. BF in the mass of 647,6 ml/100g/min; b - perfusion map of blood volume 

(BV). Patient D. BV in the mass of 27,91 ml/100g ; ɝ - perfusion map of permeability surface (PS). Patient D. PS in the 

mass of 94,96 ml/100g/min; d - perfusion map of mean transit time (MTT). Patient D. MTT in the mass of 3,4 sec.  








































































































































































































































































































































































































































