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Ȱɚɜɚɏɔɑ ɖɚɗɗɑɏɔ! 

 

Ȼɑɜɑɐ ɎɌɘɔ Ɏɞɚɜɚɕ əɚɘɑɜ ȼɚɝɝɔɕɝɖɚɏɚ ɉɗɑɖɞɜɚəəɚɏɚ 

ȲɟɜəɌɗɌ ȷɟɣɑɎɚɕ ȰɔɌɏəɚɝɞɔɖɔ ɓɌ 2023 ɏɚɐ (REJR, Ⱦɚɘ 13, ʈ 2, 

2023).  

Ȯ ɩɞɚɘ əɚɘɑɜɑ ɘɧ ɛɟɍɗɔɖɟɑɘ 13 ɝɞɌɞɨɑɕ ð ɞɜɔ ɚɍɓɚɜɌ 

ɗɔɞɑɜɌɞɟɜɧ ɛɚ ɎɌɒəɧɘ əɌɛɜɌɎɗɑəɔɫɘ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ, 

Ɏɚɝɑɘɨ ɚɜɔɏɔəɌɗɨəɧɡ ɝɞɌɞɑɕ ɔ ɐɎɌ ɝɗɟɣɌɫ ɔɓ ɖɗɔəɔɣɑɝɖɚɕ 

ɛɜɌɖɞɔɖɔ. 

ȶɌɖ ɘɧ ɝ ɎɌɘɔ ɚɞɘɑɣɌɗɔ Ɏ ɛɜɚɤɗɚɘ ɏɚɐɟ, ɛɌəɐɑɘɔɫ ɖɚ-

ɜɚəɌɎɔɜɟɝəɚɕ ɔəɠɑɖɢɔɔ COVID-19, ɎɧɓɎɌəəɌɫ Ɏɔɜɟɝɚɘ SARS-

CoV-2, ɛɑɜɑɤɗɌ Ɏ ɡɜɚəɔɣɑɝɖɟɪ ɝɞɌɐɔɪ. ȺɐəɌɖɚ əɌɜɌɝɞɌɑɞ ɖɚ-

ɗɔɣɑɝɞɎɚ ɚɝɗɚɒəɑəɔɕ, ɎɧɓɧɎɌɑɘɧɡ ɓɌɍɚɗɑɎɌəɔɑɘ ɖɚɜɚəɌɎɔ-

ɜɟɝəɚɕ ɔəɠɑɖɢɔɑɕ COVID-19 ɔ ɘɧ ɛɜɚɐɚɗɒɌɑɘ ɛɟɍɗɔɖɚɎɌɞɨ 

ɝɞɌɞɨɔ, ɛɚɝɎɫɥɑəəɧɑ ɛɜɔɘɑəɑəɔɪ ɘɑɞɚɐɚɎ ɗɟɣɑɎɚɕ ɐɔɌɏəɚ-

ɝɞɔɖɔ ɐɗɫ ɖɚəɞɜɚɗɫ ɔ ɘɚəɔɞɚɜɔəɏɌ ɝɚɝɞɚɫəɔɫ ɛɌɢɔɑəɞɚɎ.  Ȯ 

ɜɌɓɐɑɗɑ çCOVID-19: ɃȾȺ ȹȿȲȹȺ ȳȹȬȾɈ ȼȱȹȾȯȱȹȺȷȺȯȿè ɛɟɍ-

ɗɔɖɟɑɘ ɚɜɔɏɔəɌɗɨəɟɪ ɝɞɌɞɨɪ ɚ ɛɜɔɘɑəɑəɔɔ ȶȾ ɛɜɔ ɜɑɌɍɔɗɔ-

ɞɌɢɔɔ ɛɌɢɔɑəɞɚɎ Ɏ ɟɝɗɚɎɔɫɡ ɔəɠɑɖɢɔɚəəɚɏɚ ɝɞɌɢɔɚəɌɜɌ. 

Ⱦɜɔ ɍɚɗɨɤɔɡ ɚɍɓɚɜɌ ɗɔɞɑɜɌɞɟɜɧ ɛɚɝɎɫɥɑəɧ ɚɍɚɍɥɑəɔɪ 

ɎɌɒəɧɡ ɐɌəəɧɡ ɛɚ ɛɜɔɘɑəɑəɔɪ ɝɚɎɜɑɘɑəəɧɡ ɘɑɞɚɐɚɎ Ɏ ɐɔɌ-

ɏəɚɝɞɔɖɑ ɝɗɚɒəɧɡ ɓɌɍɚɗɑɎɌəɔɕ. 

ȿɎɑɜɑə, ɣɔɞɌɞɑɗɫɘ ɛɚəɜɌɎɫɞɝɫ ɚɜɔɏɔəɌɗɨəɧɑ ɝɞɌɞɨɔ, 

ɛɚɝɎɫɥɑəəɧɑ əɚɎɧɘ, Ɏɧɝɚɖɚɞɑɡəɚɗɚɏɔɣəɧɘ ɘɑɞɚɐɌɘ ɐɔɌɏəɚ-

ɝɞɔɖɔ ð ɠɟəɖɢɔɚəɌɗɨəɚɕ ȸȼȾ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɐɑɛɜɑɝɝɔɑɕ ɛɚɝɗɑ 

ɛɑɜɑəɑɝɑəəɚɏɚ ȺȶȽ, ɛɑɜɠɟɓɔɚəəɚɕ ȸȼȾ ɘɔɚɖɌɜɐɌ ɗɑɎɚɏɚ ɒɑ-

ɗɟɐɚɣɖɌ, ɛɜɔɘɑəɑəɔɪ ȶȾ ɐɗɫ ɚɢɑəɖɔ ɜɌəəɔɡ ɚɝɗɚɒəɑəɔɕ ɛɜɚ-

ɞɑɓɔɜɚɎɌəɔɫ ɌɚɜɞɌɗɨəɚɏɚ ɖɗɌɛɌəɌ ɔ ɐɜɟɏɔɑ ɝɞɌɞɨɔ.  

ȹɌɤ ɒɟɜəɌɗ ɚɝɞɌɑɞɝɫ Ɏɑɜɑə ɛɟɍɗɔɖɌɢɔɫɘ ɝɌɘɧɡ ɔəɞɑ-

ɜɑɝəɧɡ ɔ ɎɌɒəɧɡ ɝɞɌɞɑɕ, ɛɚɝɎɫɥɑəəɧɡ ɌɖɞɟɌɗɨəɧɘ ɎɚɛɜɚɝɌɘ 

ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ. 

ȼɑɐɖɚɗɗɑɏɔɫ ɒɐɑɞ ɎɌɤɔ ɛɔɝɨɘɌ ɝ ɚɞɓɧɎɌɘɔ, ɎɚɛɜɚɝɌɘɔ 

ɔ ɛɚɒɑɗɌəɔɫ ɛɚ ɖɌɣɑɝɞɎɟ ɘɌɞɑɜɔɌɗɚɎ ɔ ɜɑɐɌɖɢɔɚəəɚɕ ɛɚɗɔɞɔ-

ɖɑ.   

 

ȲɑɗɌɪ Ɏɝɑɘ ɓɐɚɜɚɎɨɫ ɔ Ɏɝɑɏɚ əɌɔɗɟɣɤɑɏɚ! 

 

 

ȯɗɌɎəɧɕ ɜɑɐɌɖɞɚɜ  

ȬɖɌɐɑɘɔɖ ȼȬȹ Ƚ.ȶ. ȾɑɜəɚɎɚɕ 
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ȶȺȸȻɈɊȾȱȼȹȬɋ ȾȺȸȺȯȼȬɀȴɋ ȺȼȯȬȹȺȮ ȯȼȿȰȹȺȵ ȶȷȱȾȶȴ Ȯ ȶȺȹȾȼȺȷȱ ȴ  

ȸȺȹȴȾȺȼȴȹȯȱ ɉɀɀȱȶȾȴȮȹȺȽȾȴ ȼȱȬȭȴȷȴȾȬɂȴȺȹȹȺȯȺ ȷȱɃȱȹȴɋ ȿ ȻȬɂȴȱȹȾȺȮ  

Ƚ COVID-ȬȽȽȺɂȴȴȼȺȮȬȹȹȺȵ ȻȹȱȮȸȺȹȴȱȵ Ȯ ȿȽȷȺȮȴɋɁ  

ȴȹɀȱȶɂȴȺȹȹȺȯȺ ȽȾȬɂȴȺȹȬȼȬ 

 

ȸɌɗɪɞɔə Ȱ.Ƚ.1, ȽɑɜɚɎɌ ȹ.Ƚ.2, ȶɚəɑɎɌ ȱ.Ƚ.1,2 
 

1 - ȬȺ çȯɜɟɛɛɌ ɖɚɘɛɌəɔɕ çȸɑɐɝɔè, ȶɗɔəɔɣɑɝɖɌɫ ɍɚɗɨəɔɢɌ ȸɑɐɝɔ Ɏ ȺɞɜɌɐəɚɘ. ɏ.ɚ. ȶɜɌɝəɚɏɚɜɝɖ, ȼɚɝɝɔɫ. 

2 - ɀȯȬȺȿ ȮȺ çȻɑɜɎɧɕ ȸȯȸȿ ɔɘ. ȴ.ȸ. ȽɑɣɑəɚɎɌè ȸȳ ȼɀ (ȽɑɣɑəɚɎɝɖɔɕ ȿəɔɎɑɜɝɔɞɑɞ). ɏ. ȸɚɝɖɎɌ, ȼɚɝɝɔɫ. 

 

 

ɑɗɨ. Ⱥɛɜɑɐɑɗɔɞɨ ɢɑɗɑɝɚɚɍɜɌɓəɚɝɞɨ ɛɜɔɘɑəɑəɔɫ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ ɚɜɏɌəɚɎ 

ɏɜɟɐəɚɕ ɖɗɑɞɖɔ ɛɌɢɔɑəɞɚɎ ɝ COVID-19 Ɏ ɖɚəɞɜɚɗɑ ɔ ɘɚəɔɞɚɜɔəɏɑ ɩɠɠɑɖɞɔɎəɚɝɞɔ ɜɑɌ-

ɍɔɗɔɞɌɢɔɚəəɚɏɚ ɗɑɣɑəɔɫ Ɏ ɟɝɗɚɎɔɫɡ ɔəɠɑɖɢɔɚəəɚɏɚ ɝɞɌɢɔɚəɌɜɌ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. Ȯ ɔɝɝɗɑɐɚɎɌəɔɑ ɍɧɗɔ Ɏɖɗɪɣɑəɧ 180 ɛɌɢɔɑəɞɚɎ, ɏɚɝɛɔɞɌɗɔɓɔ-

ɜɚɎɌəəɧɡ Ɏ ɛɑɜɔɚɐ ɝ 1 Ɍɛɜɑɗɫ 2020 ɏɚɐɌ ɐɚ 15 ɔɪəɫ 2021 ɏɚɐɌ Ɏ ɖɗɔəɔɣɑɝɖɟɪ ɍɚɗɨ-

əɔɢɟ ʈ1 ȬȺ çȯȶ çȸɑɐɝɔè ɝ ɐɔɌɏəɚɓɚɘ COVID-ɌɝɝɚɢɔɔɜɚɎɌəəɌɫ ɛəɑɎɘɚəɔɫ (ɖɚɐɧ ȸȶȭ-10 U07.1 

ɔ U07.2). ȶɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ ɛɜɚɎɚɐɔɗɌɝɨ əɌ ɌɛɛɌɜɌɞɌɡ 

çLightSpeed VCTè (General Electric, USA), çBrilliance iCT Eliteè (Philips, Nederland). ȼɌɝɣɑɞ ɚɍɦɬɘɌ 

ɛɚɜɌɒɑəɔɫ ɗɑɏɖɔɡ ɛɜɚɎɚɐɔɗɝɫ əɌ ɜɌɍɚɣɑɕ ɝɞɌəɢɔɔ IntelliSpace Portal V11 (Philips, Nederland). 

Ƚɜɑɐəɔɑ ɓəɌɣɑəɔɫ ɛɚɜɚɏɚɎɚɕ ɛɗɚɞəɚɝɞɔ əɑɔɓɘɑəɬəəɚɕ ɞɖɌəɔ ɗɑɏɖɔɡ ɝɚɝɞɌɎɗɫɗɔ -748.29 Ñ53.18 

HU.  

ȼɑɌɍɔɗɔɞɌɢɔɚəəɧɑ ɘɑɜɚɛɜɔɫɞɔɫ əɌɓəɌɣɌɗɔɝɨ ɛɌɢɔɑəɞɌɘ Ɏ ɝɗɑɐɟɪɥɑɘ ɚɍɦɑɘɑ: ɘɚəɚɞɑ-

ɜɌɛɔɫ ɛɜɚɢɑɐɟɜɌɘɔ ɐɧɡɌɞɑɗɨəɚɕ ɏɔɘəɌɝɞɔɖɔ (ɏɜɟɛɛɌ ɛɑɜɎɚɏɚ ɝɜɌɎəɑəɔɫ, n=60), Ɏ Ɏɔɐɑ ɖɚɘ-

ɛɗɑɖɝəɧɡ ɛɜɚɢɑɐɟɜ ɐɧɡɌɞɑɗɨəɚɕ ɏɔɘəɌɝɞɔɖɔ Ɏ ɝɚɣɑɞɌəɔɔ ɝ ɌɛɛɌɜɌɞəɧɘ ɘɌɝɝɌɒɑɘ ɚɍɗɌɝɞɔ 

ɏɜɟɐəɚɕ ɖɗɑɞɖɔ Ɏ ɩɗɑɖɞɜɚɝɞɌɞɔɣɑɝɖɚɘ ɛɚɗɑ (ɏɜɟɛɛɌ Ɏɞɚɜɚɏɚ ɝɜɌɎəɑəɔɫ, n=60). ȾɌɖɒɑ ɍɧɗɌ Ɏɧɐɑ-

ɗɑəɌ ɖɚəɞɜɚɗɨəɌɫ ɏɜɟɛɛɌ ɛɌɢɔɑəɞɚɎ (n=60), Ɏ ɖɚɞɚɜɚɕ ɜɑɌɍɔɗɔɞɌɢɔɚəəɚɑ ɗɑɣɑəɔɑ əɑ ɛɜɚɎɚɐɔ-

ɗɚɝɨ. 

ȼɑɓɟɗɨɞɌɞɧ. Ȼɚ ɐɌəəɧɘ ȶȾ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ ɘɑɐɔɌəəɧɑ ɓəɌɣɑəɔɫ ɚɍɦɬɘɌ ɛɚɜɌ-

ɒɑəɔɫ ɛɌɜɑəɡɔɘɧ ɗɑɏɖɔɡ əɌ ɘɚɘɑəɞ ɏɚɝɛɔɞɌɗɔɓɌɢɔɔ ɗɑɏɖɔɡ Ɏ ɏɜɟɛɛɑ ɛɑɜɎɚɏɚ ɝɜɌɎəɑəɔɫ ɝɚɝɞɌɎ-

ɗɫɗɔ 25,35% (ɔəɞɑɜɖɎɌɜɞɔɗɨəɌɫ ɤɔɜɚɞɌ (ȴɄ) 15,66-36,0%); Ɏɚ Ɏɞɚɜɚɕ ɏɜɟɛɛɑ ɝɜɌɎəɑəɔɫ ð 25,2% 

(ȴɄ 16,03-38,53%); Ɏ ɖɚəɞɜɚɗɨəɚɕ ɏɜɟɛɛɑ ɩɞɚɞ ɛɚɖɌɓɌɞɑɗɨ ɝɚɝɞɌɎɔɗ 26,1% ɝ ȴɄ 15,28-40,0%. 

Ⱥɍɦɬɘ ɛɚɜɌɒɑəɔɫ ɗɑɏɖɔɡ ɛɜɔ Ɏɧɛɔɝɖɑ Ɏ ɛɑɜɎɚɕ ɏɜɟɛɛɑ ɜɌɎəɫɗɝɫ 19,65% (ȴɄ 12,525-28%); Ɏɚ 

Ɏɞɚɜɚɕ ɏɜɟɛɛɑ ð 22,55% (ȴɄ 14,925-32,20%); Ɏ ɖɚəɞɜɚɗɨəɚɕ ɏɜɟɛɛɑ ð 24,1% (ȴɄ 15,8-33%).  

Ȱɗɔɞɑɗɨəɚɝɞɨ ɏɚɝɛɔɞɌɗɔɓɌɢɔɔ Ɏ ɏɜɟɛɛɑ ɛɑɜɎɚɏɚ ɝɜɌɎəɑəɔɫ ɝɚɝɞɌɎɗɫɗɌ Ɏ ɝɜɑɐəɑɘ 14 ɐəɑɕ 

(ȴɄ 11-15.25 ɐəɑɕ), Ɏ ɏɜɟɛɛɑ Ɏɞɚɜɚɏɚ ɝɜɌɎəɑəɔɫ ð 13 ɐəɑɕ (ȴɄ 11-15 ɐəɑɕ) ɔ Ɏ ɖɚəɞɜɚɗɨəɚɕ 

ɏɜɟɛɛɑ ð 15 ɐəɑɕ (ȴɄ 12.75-18 ɐəɑɕ).  Ȼɜɔ ɩɞɚɘ ɛɜɚɐɚɗɒɔɞɑɗɨəɚɝɞɨ ɏɚɝɛɔɞɌɗɔɓɌɢɔɔ Ɏ ɐɎɟɡ 

ɏɜɟɛɛɌɡ ɝɜɌɎəɑəɔɫ ɍɧɗɌ ɐɚɝɞɚɎɑɜəɚ əɔɒɑ, ɣɑɘ Ɏ ɖɚəɞɜɚɗɨəɚɕ ɏɜɟɛɛɑ (p<0.05).  

ȿɝɞɌəɚɎɗɑəɚ ɐɚɝɞɚɎɑɜəɚɑ ɝəɔɒɑəɔɑ ɐɗɔɞɑɗɨəɚɝɞɔ əɌɡɚɒɐɑəɔɫ Ɏ ɔəɠɑɖɢɔɚəəɚɘ ɝɞɌɢɔɚ-

əɌɜɑ ɟ ɛɌɢɔɑəɞɚɎ ɝ ȶȾ-2 ɝɞɌɐɔɑɕ Ɏɔɜɟɝəɚɕ ɛəɑɎɘɚəɔɔ, ɛɜɔ Ɏɖɗɪɣɑəɔɔ Ɏ ɔɡ ɞɑɜɌɛɔɪ ɖɌɖ ɞɚɗɨɖɚ 

ɛɜɚɢɑɐɟɜ ɗɑɣɑɍəɚɕ ɏɔɘəɌɝɞɔɖɔ, ɞɌɖ ɔ ɖɚɘɛɗɑɖɝɌ ɔɡ Ɏ ɝɚɣɑɞɌəɔɔ ɝ ɘɌɝɝɌɒɑɘ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ Ɏ 

ɩɗɑɖɞɜɚɝɞɌɞɔɣɑɝɖɚɘ ɛɚɗɑ (p<0.05). 

Ⱥɍɝɟɒɐɑəɔɑ. Ȱɗɫ Ɏɝɑɡ ɏɜɟɛɛ ɛɌɢɔɑəɞɚɎ ɝ ȶȾ-1 ɝɞɌɐɔɑɕ Ɏɔɜɟɝəɚɕ ɛəɑɎɘɚəɔɔ ɐɚɝɞɚɎɑɜ-

əɧɡ ɜɌɓɗɔɣɔɕ Ɏ ɝɜɚɖ ɗɑɣɑəɔɫ Ɏ ɔəɠɑɖɢɔɚəəɚɘ ɝɞɌɢɔɚəɌɜɑ ɎɧɫɎɗɑəɚ əɑ ɍɧɗɚ. Ȯ ɞɚɒɑ Ɏɜɑɘɫ, 

ɟɝɞɌəɚɎɗɑəɚ ɐɚɝɞɚɎɑɜəɚɑ ɝəɔɒɑəɔɑ ɛɜɚɐɚɗɒɔɞɑɗɨəɚɝɞɔ ɏɚɝɛɔɞɌɗɔɓɌɢɔɔ ɟ ɛɌɢɔɑəɞɚɎ ɝ ȶȾ-2 Ɏɔ-

ɜɟɝəɚɕ ɛəɑɎɘɚəɔɔ ɛɜɔ Ɏɖɗɪɣɑəɔɔ Ɏ ɔɡ ɞɑɜɌɛɔɪ ɖɌɖ ɞɚɗɨɖɚ ɛɜɚɢɑɐɟɜ ɗɑɣɑɍəɚɕ ɏɔɘəɌɝɞɔɖɔ, ɞɌɖ 

ɔ ɖɚɘɛɗɑɖɝɌ ɔɡ Ɏ ɝɚɣɑɞɌəɔɔ ɝ ɘɌɝɝɌɒɑɘ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ Ɏ ɩɗɑɖɞɜɚɝɞɌɞɔɣɑɝɖɚɘ ɛɚɗɑ (p<0.05).  

Ȼɚɗɟɣɑəəɧɑ ɐɌəəɧɑ ɖɚɜɜɑɗɔɜɟɪɞ ɝ ɝɟɥɑɝɞɎɟɪɥɔɘɔ ɛɟɍɗɔɖɌɢɔɫɘɔ Ɏ ɣɌɝɞɔ Ɏɗɔɫəɔɫ ɐɧ-

ɡɌɞɑɗɨəɚɕ ɏɔɘəɌɝɞɔɖɔ əɌ ɖɌɣɑɝɞɎɚ ɒɔɓəɔ ɛɌɢɔɑəɞɚɎ. ȽɞɜɌɞɔɠɔɖɌɢɔɫ ɛɌɢɔɑəɞɚɎ əɌ ɚɝəɚɎɌəɔɔ 

ȶȾ-ɝɞɌɐɔɔ ɚɍɦɑɘɌ ɛɚɜɌɒɑəɔɫ ɗɑɏɖɔɡ ɛɜɔ Ɏɔɜɟɝəɚɕ ɛəɑɎɘɚəɔɔ ɞɌɖɒɑ ɚɞɘɑɣɌɑɞɝɫ Ɏ ɖɌɣɑɝɞɎɑ 

ɚɢɑəɖɔ ɔ ɟ ɓɌɜɟɍɑɒəɧɡ ɌɎɞɚɜɚɎ. 

Ȯ əɌɝɞɚɫɥɑɕ ɛɟɍɗɔɖɌɢɔɔ ɘɧ ɎɛɑɜɎɧɑ ɛɚɖɌɓɌɗɔ Ɏɚɓɘɚɒəɚɝɞɨ ɔɝɛɚɗɨɓɚɎɌəɔɫ ɐɌəəɧɡ 

ɘɟɗɨɞɔɝɛɔɜɌɗɨəɚɕ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ ɗɑɏɖɔɡ Ɏ ɖɌɣɑɝɞɎɑ ɛɜɚɏəɚɝɞɔɣɑɝɖɚɏɚ ɠɌɖɞɚɜɌ ɐɗɫ 
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əɌɓəɌɣɑəɔɫ ɜɑɌɍɔɗɔɞɌɢɔɚəəɚɏɚ ɗɑɣɑəɔɫ ɛɚɘɔɘɚ ɝɞɌəɐɌɜɞəɚɕ ɞɑɜɌɛɔɔ COVID-19 Ɏ ɟɝɗɚɎɔɫɡ 

ɔəɠɑɖɢɔɚəəɚɏɚ ɝɞɌɢɔɚəɌɜɌ. 

ȳɌɖɗɪɣɑəɔɑ. ȴɝɛɚɗɨɓɚɎɌəɔɑ ɐɌəəɧɡ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɖɗɑɞ-

ɖɔ, Ɍ ɔɘɑəəɚ ɝɞɜɌɞɔɠɔɖɌɢɔɫ Ɏ Ɏɔɐɑ ȶȾ-ɝɞɌɐɔɔ ɚɍɦɑɘɌ ɛɚɜɌɒɑəɔɫ ɗɑɏɖɔɡ ɛɜɔ Ɏɔɜɟɝəɚɕ ɛəɑɎ-

ɘɚəɔɔ, Ɏ ɖɌɣɑɝɞɎɑ ɛɜɚɏəɚɝɞɔɣɑɝɖɚɏɚ ɠɌɖɞɚɜɌ ɛɜɔ ɛɚɝɞɟɛɗɑəɔɔ ɛɌɢɔɑəɞɚɎ Ɏ ɔəɠɑɖɢɔɚəəɧɕ 

ɝɞɌɢɔɚəɌɜ ɝ ɖɚɜɚəɌɎɔɜɟɝəɚɕ ɔəɠɑɖɢɔɑɕ, ɛɚɓɎɚɗɫɑɞ ɩɠɠɑɖɞɔɎəɚ ɛɜɚɎɚɐɔɞɨ ɜɑɌɍɔɗɔɞɌɢɔɚəəɚɑ 

ɗɑɣɑəɔɑ. 
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urpose.  To assess the possibility of chest computed tomography in the control and monitor-

ing of the rehabilitation treatment effectiveness in patients with COVID -19 in an infectious 

disease hospital.  

Materials and methods.  The study included 180 patients hospitalized between April 01, 

2020 and until June 15, 2021 to the Clinical Hospital No. 1 of JSC Medsi Group of Co mpanies with 

a diagnosis of COVID -associated pneumonia (ICD -10 codes U07.1 and U07.2). Chest computed to-

mography was performed using LightSpeed VCT (General Electric, USA), Brilliance iCT Elite (Philips, 

Nederland). The volume of lung injury was calculated  using the IntelliSpace Portal V11 workstation 

(Philips, Nederland). The average values of the threshold density of unchanged lung tissue were -

748.29 Ñ53.18 HU.  

Following rehabilitation measures were conducted: monotherapy with respiratory gymnastics 

proce dures (first comparison group, n=60), in the form of complex respiratory gymnastics procedures 

in combination with apparatus massage of the chest area in an electrostatic field (second comparison 

group, n=60). A control group of patients (n=60) was also id entified, who did not receive rehabilita-

tion treatment.  

Results.  According to the chest CT, the median values of the volume of lung parenchyma dam-

age at the time of hospitalization in the first comparison group were 25.35% (interquartile range 

15.66 -36.0% ); in the second comparison group ð 25.2% (Q1 -Q3 16.03 -38.53%); in the control group 

this figure was 26.1% with an interquartile range of 15.28 -40.0%. The volume of lung injury at dis-

charge in the first group was 19.65% (Q1 -Q3 12.525 -28%); in the second gr oup ð 22.55% (Q1 -Q3 

14.925 -32.20%); in the control group ð 24.1% (Q1 -Q3 15.8 -33%).  

The duration of hospitalization in the first comparison group was in average 14 days (Q1 -Q3 

11 -15.25 days), in the second comparison group ð 13 days (Q1 -Q3 11 -15 days) and i n the control 

group ð 15 days (Q1 -Q3 12.75 -18 days). At the same time, the duration of hospitalization in the two 

comparison groups was significantly lower than in the control group (p<0.05).  

A significant decrease in the duration of staying in the infecti ous disease hospital in patients 

with CT -2 stage of viral pneumonia was established, when both therapeutic exercises and their com-

plex in combination with chest massage in an electrostatic field were included in their therapy 

(p<0.05).  

Discussion.  For all groups of patients with CT -1 stage of viral pneumonia, there were no signif-
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icant differences in the duration of treatment in the infectious disease hospital. At the same time a 

significant decrease in the duration of hospitalization in patients with CT -2 v iral pneumonia was 

found when both therapeutic exercises and their complex in combination with chest massage in an 

electrostatic field were included in their therapy (p<0.05).  

The data obtained also correlates with existing publications regarding the impac t of breathing 

exercises on the quality of patientõs life. Patient stratification based on the CT stage of viral pneumo-

nia is also noted as an assessment in some cases and with reservations from foreign authors.  

In this publication the possibility of using  data from multispiral computed tomography of the 

lungs as a prognostic factor for prescribing rehabilitation treatment in addition to standard COVID -

19 therapy in an infectious diseases hospital was shown for the first time.  

Conclusion.  The usage of chest  computed tomography, namely stratification of the viral 

pneumonia CT stage as a prognostic factor when patients are admitted to an infectious diseases 

hospital with a coronavirus infection, makes it possible to more effectively prescribe rehabilitation 

tr eatment.  
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ɘɌɜɞɌ 2020 ɏɚɐɌ ȮɝɑɘɔɜəɌɫ 

ɚɜɏɌəɔɓɌɢɔɫ ɓɐɜɌɎɚɚɡɜɌəɑəɔɫ 

ɚɍɦɫɎɔɗɌ ɛɌəɐɑɘɔɪ əɚɎɚɏɚ 

ɖɚɜɚəɌɎɔɜɟɝɌ, ɣɞɚ ɡɌɜɌɖɞɑɜɔ-

ɓɟɑɞ ɏɗɚɍɌɗɨəɚɝɞɨ ɜɌɝɛɜɚɝɞɜɌ-

əɑəɔɫ ɐɌəəɚɕ ɔəɠɑɖɢɔɔ Ɏɚ Ɏɝɑɘ ɘɔɜɑ. ȶɚ-

ɜɚəɌɎɔɜɟɝəɌɫ ɔəɠɑɖɢɔɫ ɎɖɗɪɣɑəɌ Ɏ ɛɑɜɑ-

ɣɑəɨ ɓɌɍɚɗɑɎɌəɔɕ, ɛɜɑɐɝɞɌɎɗɫɪɥɔɡ ɚɛɌɝ-

əɚɝɞɨ ɐɗɫ ɚɖɜɟɒɌɪɥɔɡ [1]. Ⱥɐəɔɘ ɔɓ Ɏɑɐɟ-

ɥɔɡ ɝɔɘɛɞɚɘɚɎ COVID-19, ɛɜɔɎɚɐɫɥɔɘ ɖ 

ɏɚɝɛɔɞɌɗɔɓɌɢɔɔ, ɫɎɗɫɑɞɝɫ ɐɧɡɌɞɑɗɨəɌɫ əɑɐɚ-

ɝɞɌɞɚɣəɚɝɞɨ, ɣɞɚ ɚɍɟɝɗɚɎɗɑəɚ Ɏ ɓəɌɣɔɞɑɗɨəɚɕ 

ɘɑɜɑ ɛɜɚɫɎɗɑəɔɫɘɔ Ɏɔɜɟɝəɚɕ ɛəɑɎɘɚəɔɔ. 

ȰɔɌɏəɚɝɞɔɖɌ ɖɚɎɔɐ-ɌɝɝɚɢɔɔɜɚɎɌəəɚɕ Ɏɔɜɟɝ-

əɚɕ ɛəɑɎɘɚəɔɔ, ɚɛɜɑɐɑɗɑəɔɑ ɝɞɑɛɑəɔ ɎɧɜɌ-

ɒɑəəɚɝɞɔ ɔ ɡɌɜɌɖɞɑɜɌ ɐɔəɌɘɔɖɔ ɔɓɘɑəɑəɔɕ, 

ɚɢɑəɖɌ ɩɠɠɑɖɞɔɎəɚɝɞɔ ɗɑɣɑəɔɫ, ɖɌɖ ɛɜɌɎɔ-

ɗɚ, ɚɝɟɥɑɝɞɎɗɫɑɞɝɫ ɝ ɛɚɘɚɥɨɪ ɖɚɘɛɨɪɞɑɜ-

əɚɕ ɞɚɘɚɏɜɌɠɔɔ ɗɑɏɖɔɡ [2 - 4]. ȹɑɝɘɚɞɜɫ əɌ 

ɞɚ, ɣɞɚ çɓɚɗɚɞɧɘ ɝɞɌəɐɌɜɞɚɘè ɐɔɌɏəɚɝɞɔɖɔ 

əɚɎɚɕ ɖɚɜɚəɌɎɔɜɟɝəɚɕ ɔəɠɑɖɢɔɔ ɫɎɗɫɑɞɝɫ 

Ȼɂȼ-ɞɑɝɞɔɜɚɎɌəɔɑ ɘɌɓɖɌ ɝ ɜɚɞɚ-, əɚɝɚɏɗɚɞɖɔ, 

Ɏ ɟɝɗɚɎɔɫɡ ɞɑɖɟɥɑɕ ɛɌəɐɑɘɔɔ COVID-19 ȶȾ 

ɐɔɌɏəɚɝɞɔɖɑ ɚɞɎɑɐɑəɌ ɎɑɐɟɥɌɫ ɜɚɗɨ ɛɜɔ 

ɚɢɑəɖɑ ɗɑɏɚɣəɧɡ ɛɜɚɫɎɗɑəɔɕ SARS-Cov-19, Ɍ 

ɔɘɑəəɚ, ɎɧɫɎɗɑəɔɑ Ɏɔɜɟɝəɚɕ ɛəɑɎɘɚəɔɔ, 

ɚɛɜɑɐɑɗɑəɔɑ ɖɌɖ ɌɗɨɞɑɜəɌɞɔɎəɧɡ ɐɔɌɏəɚɓɚɎ, 

ɞɌɖ ɔ ɚɝɗɚɒəɑəɔɕ COVID-19 (ɚɝɞɜɧɕ ɜɑɝɛɔ-

ɜɌɞɚɜəɧɕ ɐɔɝɞɜɑɝɝ-ɝɔəɐɜɚɘ, ɞɜɚɘɍɚɩɘɍɚɗɔɫ 

ɗɑɏɚɣəɚɕ Ɍɜɞɑɜɔɔ ɔ ɝɑɜɐɑɣəɌɫ əɑɐɚɝɞɌɞɚɣ-

əɚɝɞɨ), Ɏ ɞɚ Ɏɜɑɘɫ ɖɌɖ ɑɑ ɜɚɗɨ Ɏ ɖɌɣɑɝɞɎɑ 

ɛɜɚɏəɚɝɞɔɣɑɝɖɚɏɚ ɠɌɖɞɚɜɌ ɞɜɑɍɟɑɞ ɐɌɗɨəɑɕ-

ɤɑɏɚ ɔɓɟɣɑəɔɫ [2].  

Ⱦɔɛɔɣəɚɑ ɞɑɣɑəɔɑ Ɏɔɜɟɝəɚɕ ɛəɑɎɘɚ-

əɔɔ, ɎɧɓɎɌəəɚɕ SARS-Cov-2, ɡɌɜɌɖɞɑɜɔɓɟɑɞ-

ɝɫ ɛɚɫɎɗɑəɔɑɘ ɔəɠɔɗɨɞɜɌɢɔɔ Ɏ Ɏɔɐɑ ɘɌɞɚɎɚ-

ɏɚ ɝɞɑɖɗɌ ɝ ɐɌɗɨəɑɕɤɔɘ ɜɌɓɜɑɤɑəɔɑɘ ɗɔɍɚ 

ɠɚɜɘɔɜɚɎɌəɔɑɘ ɖɚəɝɚɗɔɐɌɢɔɔ ɔ ɠɔɍɜɚɓɌ [5 

- 7]. ȺɛɔɝɌəəɧɑ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɑ ɝɔɘɛɞɚ-

ɘɧ ɫɎɗɫɪɞɝɫ əɌɔɍɚɗɑɑ ɣɌɝɞɚ əɌɍɗɪɐɌɑɘɧɑ, 

ɚɝɞɌɗɨəɧɑ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɑ ɝɔɘɛɞɚɘɧ, 

ɎɧɫɎɗɫɑɘɧɑ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɛɜɚɫɎɗɑəɔɫɘɔ 

Ɏɔɜɟɝəɚɕ ɛəɑɎɘɚəɔɔ, ɛɜɚɐɑɘɚəɝɞɜɔɜɚɎɌəɧ 

Ɏ ɞɌɍɗ. ʈ1. 

Ȯɖɗɪɣɑəɔɑ ɜɑɌɍɔɗɔɞɌɢɔɚəəɚɏɚ ɗɑɣɑəɔɫ 

Ɏ ɝɞɌəɐɌɜɞəɟɪ ɞɑɜɌɛɔɪ əɚɎɚɕ ɖɚɜɚəɌɎɔɜɟɝ-

əɚɕ ɔəɠɑɖɢɔɔ ɜɑɖɚɘɑəɐɚɎɌəɚ ɔ ɛɚɖɌɓɧɎɌɑɞ 

ɐɚɝɞɌɞɚɣəɚ ɡɚɜɚɤɔɑ ɖɗɔəɔɣɑɝɖɔɑ ɜɑɓɟɗɨɞɌɞɧ 

[6, 7]. ȾɌɖɔɘ ɚɍɜɌɓɚɘ, Ɏɚɓɘɚɒəɚɝɞɨ ɔɝɛɚɗɨ-

ɓɚɎɌəɔɫ ɐɌəəɧɡ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ 

ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ Ɏ ɖɌɣɑɝɞɎɑ ɛɜɚɏəɚ-

ɝɞɔɣɑɝɖɚɏɚ ɠɌɖɞɚɜɌ ɚɛɜɑɐɑɗɑəɔɫ ɏɜɟɛɛ ɛɌ-

ɢɔɑəɞɚɎ ɝ əɚɎɚɕ ɖɚɜɚəɌɎɔɜɟɝəɚɕ ɔəɠɑɖɢɔ-

ɑɕ, ɟ ɖɚɞɚɜɧɡ ɛɜɚɎɚɐɔɘɚɑ ɜɑɌɍɔɗɔɞɌɢɔɚəəɚɑ 

ɗɑɣɑəɔɑ ɍɟɐɑɞ ɘɌɖɝɔɘɌɗɨəɚ ɩɠɠɑɖɞɔɎəɚ ɔ 

ɍɑɓɚɛɌɝəɚ.  

ɂɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ.  

Ⱥɢɑəɔɞɨ Ɏɚɓɘɚɒəɚɝɞɨ ɛɜɔɘɑəɑəɔɫ 

ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ 

ɖɗɑɞɖɔ Ɏ ɖɚəɞɜɚɗɑ ɔ ɘɚəɔɞɚɜɔəɏɑ ɩɠɠɑɖɞɔɎ-

əɚɝɞɔ ɜɑɌɍɔɗɔɞɌɢɔɚəəɚɏɚ ɗɑɣɑəɔɫ COVID-19 

Ɏ ɟɝɗɚɎɔɫɡ ɔəɠɑɖɢɔɚəəɚɏɚ ɝɞɌɢɔɚəɌɜɌ. 
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ȾɌɍɗɔɢɌ ʈ1.     ȶɗɪɣɑɎɧɑ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɑ ɝɔɘɛɞɚɘɧ Ɏɔɜɟɝəɚɕ ɛəɑɎɘɚəɔɔ. 
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ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. 

Ȯ ɔɝɝɗɑɐɚɎɌəɔɑ ɍɧɗɔ Ɏɖɗɪɣɑəəɧɑ ɐɌə-

əɧɑ ɔɝɞɚɜɔɕ ɍɚɗɑɓəɔ 180 ɛɌɢɔɑəɞɚɎ, ɏɚɝɛɔ-

ɞɌɗɔɓɔɜɚɎɌəəɧɡ Ɏ ɛɑɜɔɚɐ ɝ 01 Ɍɛɜɑɗɫ 2020 

ɏɚɐɌ ɔ ɐɚ 15 ɔɪəɫ 2021 ɏɚɐɌ Ɏ ɖɗɔəɔɣɑɝɖɟɪ 

ɍɚɗɨəɔɢɟ ʈ1 ȬȺ çȯȶ çȸɑɐɝɔè ɝ ɐɔɌɏəɚɓɚɘ 

COVID -ɛəɑɎɘɚəɔɫ (ɖɚɐɧ ȸȶȭ-10 U07.1 ɔ 

U07.2), Ɏ ɎɚɓɜɌɝɞɑ ɚɞ 18 ɐɚ 75 ɗɑɞ, ɝ ɚɍɦɬɘɚɘ 

ɛɚɜɌɒɑəɔɫ ɗɑɏɖɔɡ ɛɚ ɐɌəəɧɘ ȶȾ ɚɜɏɌəɚɎ 

ɏɜɟɐəɚɕ ɖɗɑɞɖɔ ɚɞ 5 ɐɚ 50% (ȶȾ-1 ɔ ȶȾ-2 ɝɞɌ-

ɐɔɔ Ɏɔɜɟɝəɚɕ ɛəɑɎɘɚəɔɔ) əɌ ɘɚɘɑəɞ ɏɚɝɛɔ-

ɞɌɗɔɓɌɢɔɔ, ɝ ɐɌəəɧɘɔ əɑ ɘɑəɑɑ ɐɎɟɡ ȶȾ ɚɜ-

ɏɌəɚɎ ɖɗɑɞɖɔ ɓɌ ɛɑɜɔɚɐ ɏɚɝɛɔɞɌɗɔɓɌɢɔɔ. Ȯ 

ɔɝɝɗɑɐɚɎɌəɔɑ ɍɧɗɔ Ɏɖɗɪɣɑəɧ 180 ɛɌɢɔɑə-

ɞɚɎ, ɏɚɝɛɔɞɌɗɔɓɔɜɚɎɌəəɧɡ ɝ COVID-19, ɔɡ 

ɎɚɓɜɌɝɞ ɛɚ ɘɑɐɔɌəɑ ɝɚɝɞɌɎɔɗ 54 ɏɚɐɌ (ɔəɞɑɜ-

ɖɎɌɜɞɔɗɨəɌɫ ɤɔɜɚɞɌ (ȴɄ) ɚɞ 44 ɐɚ 62,25 

ɗɑɞ). ȸɑɐɔɌəəɧɑ ɓəɌɣɑəɔɫ ɖɚɕɖɚ-ɐəɫ ɛɌɢɔ-

ɑəɞɚɎ Ɏ ɔəɠɑɖɢɔɚəəɚɘ ɝɞɌɢɔɚəɌɜɑ ɝɚɝɞɌɎɗɫ-

ɗɔ 14 ɝɟɞɚɖ (ȴɄ ɚɞ 11,75 ɐɚ 16 ɝɟɞɚɖ). Ȯɝɑ 

Ɏɖɗɪɣɑəəɧɑ Ɏ ɔɝɝɗɑɐɚɎɌəɔɑ ɛɌɢɔɑəɞɧ ɍɧɗɔ 

ɜɌɓɐɑɗɑəɧ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɔɝɛɚɗɨɓɟɑɘɧɡ 

ɘɑɞɚɐɚɎ ɜɑɌɍɔɗɔɞɌɢɔɔ əɌ ɞɜɔ ɏɜɟɛɛɧ, ɝɚɛɚ-

ɝɞɌɎɔɘɧɑ ɛɚ ɖɗɔəɔɖɚ-ɠɟəɖɢɔɚəɌɗɨəɧɘ ɡɌ-

ɜɌɖɞɑɜɔɝɞɔɖɌɘ ɔ ɛɚ ɛɚɗɚɎɚɓɜɌɝɞəɚɘɟ ɝɚɝɞɌ-

Ɏɟ:  

ȯɜɟɛɛɌ 1: 60 ɛɌɢɔɑəɞɚɎ, ɏɚɝɛɔɞɌɗɔɓɔ-

ɜɚɎɌəəɧɑ ɝ əɚɎɚɕ ɖɚɜɚəɌɎɔɜɟɝəɚɕ ɔəɠɑɖɢɔ-

ɑɕ ɔ ɛɚɗɟɣɌɎɤɔɑ ɛɚɘɔɘɚ ɍɌɓɔɝəɚɕ ɞɑɜɌɛɔɔ 

ɜɑɌɍɔɗɔɞɌɢɔɚəəɚɑ ɗɑɣɑəɔɑ Ɏ Ɏɔɐɑ ɛɜɚɢɑɐɟɜ 

ɗɑɣɑɍəɚɕ ɏɔɘəɌɝɞɔɖɔ;  

ȯɜɟɛɛɌ 2: 60 ɛɌɢɔɑəɞɚɎ, ɏɚɝɛɔɞɌɗɔɓɔ-

ɜɚɎɌəəɧɑ ɝ əɚɎɚɕ ɖɚɜɚəɌɎɔɜɟɝəɚɕ ɔəɠɑɖɢɔ-

ɑɕ ɔ ɛɚɗɟɣɌɎɤɔɑ ɛɚɘɔɘɚ ɍɌɓɔɝəɚɕ ɞɑɜɌɛɔɔ 

ɜɑɌɍɔɗɔɞɌɢɔɚəəɚɑ ɗɑɣɑəɔɑ Ɏ Ɏɔɐɑ ɖɚɘɛɗɑɖɝɌ 

ɛɜɚɢɑɐɟɜ ɗɑɣɑɍəɚɕ ɏɔɘəɌɝɞɔɖɔ ɔ ɌɛɛɌɜɌɞəɚ-

ɏɚ ɘɌɝɝɌɒɌ ɚɍɗɌɝɞɔ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ Ɏ ɩɗɑɖ-

ɞɜɚɝɞɌɞɔɣɑɝɖɚɘ ɛɚɗɑ;  

ȯɜɟɛɛɌ 3: 60 ɛɌɢɔɑəɞɚɎ, ɏɚɝɛɔɞɌɗɔɓɔ-

ɜɚɎɌəəɧɑ ɝ əɚɎɚɕ ɖɚɜɚəɌɎɔɜɟɝəɚɕ ɔəɠɑɖɢɔ-

ɑɕ, ɛɚɗɟɣɌɎɤɔɑ ɍɌɓɔɝəɟɪ ɞɑɜɌɛɔɪ ɔ əɑ ɛɚ-

ɗɟɣɌɎɤɔɑ ɜɑɌɍɔɗɔɞɌɢɔɚəəɚɑ ɗɑɣɑəɔɑ ð ɖɚə-

ɞɜɚɗɨəɌɫ ɏɜɟɛɛɌ. 

Ȯ ɝɚɚɞɎɑɞɝɞɎɔɔ ɝ ɛɜɚɞɚɖɚɗɚɘ Ɏɑɐɑəɔɫ 

ɛɌɢɔɑəɞɚɎ ɝ ɖɚɜɚəɌɎɔɜɟɝəɚɕ ɔəɠɑɖɢɔɑɕ 

ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ 

ɖɗɑɞɖɔ ɎɧɛɚɗəɫɗɌɝɨ ɘɔəɔɘɟɘ ɐɎɌɒɐɧ: ɛɜɔ 

ɛɚɝɞɟɛɗɑəɔɔ ɔ ɛɜɔ Ɏɧɛɔɝɖɑ. ȶɚɘɛɨɪɞɑɜəɌɫ 

ɞɚɘɚɏɜɌɠɔɫ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ ɛɜɚɎɚ-

ɐɔɗɌɝɨ əɌ ɌɛɛɌɜɌɞɌɡ çLightSpeed VCTè 

(General Electric, USA), çBrilliance iCT Eliteè 

(Philips, Nederland). ȽɖɌəɔɜɚɎɌəɔɑ ɛɜɚɎɚɐɔ-

 

ȼɔɝ. 1 Ɍ (Fig. 1 Ɍ) 

 

ȼɔɝ. 1 ɍ (Fig. 1 b) 

ȼɔɝ. 1.      ȸȽȶȾ ɗɑɏɖɔɡ. 

ȼɌɝɣɑɞ ɚɍɦɬɘɌ ɛɚɜɌɒɑəɔɫ ɗɑɏɚɣəɚɕ ɛɌɜɑəɡɔɘɧ: Ɍ ð ɌɎɞɚɘɌɞɔɣɑɝɖɔɕ ɌəɌɗɔɓ Ɏ ɘɚɐɟɗɑ COPD IntelliSpace 

Portal V11, ɍ ð ɌɖɝɔɌɗɨəɧɕ ɝɜɑɓ, ɗɑɏɚɣəɚɑ ɚɖəɚ. ȺɣɌɏɔ çɘɌɞɚɎɚɏɚ ɝɞɑɖɗɌè Ɏ S7 ɝɑɏɘɑəɞɑ ɛɜɌɎɚɏɚ ɗɑɏɖɚɏɚ ɔ 

S8, S9, S10 ɝɑɏɘɑəɞɌɡ ɗɑɎɚɏɚ ɗɑɏɖɚɏɚ (ɟɖɌɓɌəɧ ɝɞɜɑɗɖɌɘɔ).  

Fig. 1.   MSCT, lungs. 

Calculation of the volume of the lung parenchyma lesion: a ð automatic analysis in the COPD IntelliSpace 

Portal V11 module, b ð axial slice, lung window. G round glass foci in the S7 segment of the right lung and in 

the S8, S9, S10 segments of the left lung (indicated by arrows).  

http://www.rejr.ru/


 

 

   RUSSIAN ELE CTRONIC JOURNAL OF RADIOLOGY  

| www.rejr.ru | REJR. 2023; 13 (2):5-15       DOI: 10.21569/2222-7415-2023-13-2-5-15                     10 
 

 

ɗɚɝɨ Ɏ ɌɖɝɔɌɗɨəɚɕ ɛɜɚɑɖɢɔɔ ɝ ɞɚɗɥɔəɚɕ ɝɜɑ-

ɓɌ 0,625-1 ɘɘ ɛɜɔ mA350-400 ɔ 120kV ɝ ɛɚ-

ɝɗɑɐɟɪɥɑɕ ɔɞɑɜɌɞɔɎəɚɕ ɜɑɖɚəɝɞɜɟɖɢɔɑɕ. 

ȼɌɝɣɑɞ ɛɜɚɢɑəɞɌ ɛɚɜɌɒɑəɔɫ ɗɑɏɖɔɡ ɛɜɚɎɚ-

ɐɔɗɝɫ əɌ ɜɌɍɚɣɑɕ ɝɞɌəɢɔɔ IntelliSpace Portal 

V11 (Philips, Nederland) Ɏ ɝɚɚɞɎɑɞɝɞɎɔɔ ɝ 

Ɏɜɑɘɑəəɧɘɔ ɘɑɞɚɐɔɣɑɝɖɔɘɔ ɜɑɖɚɘɑəɐɌɢɔɫ-

ɘɔ, ɐɑɕɝɞɎɟɪɥɔɘɔ əɌ ɘɚɘɑəɞ ɏɚɝɛɔɞɌɗɔɓɌ-

ɢɔɔ ɛɌɢɔɑəɞɚɎ [12]. Ȱɗɫ ɜɌɝɣɬɞɌ ɚɍɦɬɘɌ əɑ-

ɔɓɘɑəɑəəɚɕ/ɓɐɚɜɚɎɚɕ ɗɑɏɚɣəɚɕ ɛɌɜɑəɡɔɘɧ 

ɍɧɗɚ ɓɌɐɌəɚ ɛɚɜɚɏɚɎɚɑ ɓəɌɣɑəɔɑ ɛɗɚɞəɚɝɞɔ 

ɗɑɏɚɣəɚɕ ɛɌɜɑəɡɔɘɧ, Ɏɧɣɔɝɗɫɑɘɚɑ ɛɚ ɠɚɜ-

ɘɟɗɑ Threshold=ROIavg+ROIsd*Ĳ, ɏɐɑ 

Threshold ð ɛɚɜɚɏɚɎɚɑ ɓəɌɣɑəɔɑ, ROIavg ð 

ɛɗɚɞəɚɝɞɨ əɑɔɓɘɑəɑəəɚɕ ɛɌɜɑəɡɔɘɧ, ROIsd ð 

ɛɗɚɞəɚɝɞɨ ɟɣɌɝɞɖɚɎ ɖɚəɝɚɗɔɐɌ-

ɢɔɔ/ɔəɠɔɗɨɞɜɌɢɔɔ/ɘɌɞɚɎɚɏɚ ɝɞɑɖɗɌ. Ƚɜɑɐ-

əɔɑ ɓəɌɣɑəɔɫ ɛɚɜɚɏɚɎɚɕ ɛɗɚɞəɚɝɞɔ ɞɖɌəɔ 

ɗɑɏɖɔɡ ɝɚɝɞɌɎɗɫɗɔ -748 HU (Ȱȴ 95% 634,45-

753,23 HU). ȼɌɝɣɑɞ ɚɍɦɬɘɌ ɛɚɜɌɒɑəɔɫ ɗɑɏɚɣ-

əɚɕ ɛɌɜɑəɡɔɘɧ ɛɚɖɌɓɌə əɌ ɜɔɝɟəɖɑ 1. 

ȽɞɜɌɞɔɠɔɖɌɢɔɫ ɚɍɦɬɘɌ ɛɚɜɌɒɑəɔɫ ɗɑ-

ɏɚɣəɚɕ ɛɌɜɑəɡɔɘɧ ɛɜɚɔɓɎɚɐɔɗɌɝɨ Ɏ ɝɚɚɞɎɑɞ-

ɝɞɎɔɔ ɝ ɐɑɕɝɞɎɟɪɥɔɘɔ əɌ ɘɚɘɑəɞ ɏɚɝɛɔɞɌ-

ɗɔɓɌɢɔɔ ɛɌɢɔɑəɞɚɎ Ɏɜɑɘɑəəɧɘɔ ɘɑɞɚɐɔɣɑ-

ɝɖɔɘɔ ɜɑɖɚɘɑəɐɌɢɔɫɘɔ. Ȭ ɔɘɑəəɚ, ɚɍɦɬɘ 

ɛɚɜɌɒɑəɔɫ ɗɑɏɚɣəɚɕ ɛɌɜɑəɡɔɘɧ, əɑ ɛɜɑɎɧ-

ɤɌɪɥɔɕ 25%, ɝɚɚɞɎɑɞɝɞɎɚɎɌɗ ȶȾ-1 ɝɞɌɐɔɔ 

Ɏɔɜɟɝəɚɕ ɛəɑɎɘɚəɔɔ, ɚɞ 25% ɐɚ 50% ð ȶȾ-2; 

ɚɞ 50% ɔ ɐɚ 75% ð ȶȾ-3 ɔ ɝɎɧɤɑ 75% ð ȶȾ-4 

ɝɞɌɐɔɔ Ɏɔɜɟɝəɚɕ ɛəɑɎɘɚəɔɔ. 

Ȯɝɑ ɛɌɢɔɑəɞɧ ɛɚɗɟɣɌɗɔ ɍɌɓɚɎɟɪ ɞɑɜɌ-

ɛɔɪ əɚɎɚɕ ɖɚɜɚəɌɎɔɜɟɝəɚɕ ɔəɠɑɖɢɔɔ Ɏ ɝɚ-

ɚɞɎɑɞɝɞɎɔɔ ɝ ɐɑɕɝɞɎɟɪɥɔɘɔ Ɏɜɑɘɑəəɧɘɔ 

ɘɑɞɚɐɔɣɑɝɖɔɘɔ ɜɑɖɚɘɑəɐɌɢɔɫɘɔ ɘɔəɔɝɞɑɜ-

ɝɞɎɌ ɓɐɜɌɎɚɚɡɜɌəɑəɔɫ ȼɚɝɝɔɕɝɖɚɕ ɀɑɐɑɜɌ-

ɢɔɔ əɌ ɘɚɘɑəɞ ɏɚɝɛɔɞɌɗɔɓɌɢɔɔ.  

ȻɌɢɔɑəɞɌɘ 1 ɔ 2 ɏɜɟɛɛ ɝɜɌɎəɑəɔɫ ɛɜɚ-

Ɏɚɐɔɗɔɝɨ ɛɜɚɢɑɐɟɜɧ ɗɑɣɑɍəɚɕ ɏɔɘəɌɝɞɔɖɔ Ɏ 

ɔəɐɔɎɔɐɟɌɗɨəɚɕ ɠɚɜɘɑ, ɑɒɑɐəɑɎəɚ, ɛɜɚɐɚɗ-

ɒɔɞɑɗɨəɚɝɞɨ ɛɜɚɢɑɐɟɜɧ ɝɚɝɞɌɎɗɫɗɌ 20 ɘɔ-

əɟɞ. Ȯ ɖɚɘɛɗɑɖɝ ɗɑɣɑɍəɚɕ ɏɔɘəɌɝɞɔɖɔ ɍɧɗɔ 

Ɏɖɗɪɣɑəɧ ɟɛɜɌɒəɑəɔɫ Ɏ ɔɝɡɚɐəɚɘ ɛɚɗɚɒɑ-

əɔɔ ɗɑɒɌ, ɝɔɐɫ ɔ ɝɞɚɫ. Ȯ ɌɖɞɔɎəɚɘ ɔ ɝɞɌɞɔ-

ɣɑɝɖɚɘ ɐɎɔɏɌɞɑɗɨəɧɡ ɜɑɒɔɘɌɡ ɛɚɐ ɖɚəɞɜɚ-

ɗɑɘ ɝɌɞɟɜɌɢɔɔ (Ɏ ɞɚɘ ɣɔɝɗɑ ɔ ɖɔɝɗɚɜɚɐəɚɕ 

ɛɚɐɐɑɜɒɖɑ ɛɜɔ əɑɚɍɡɚɐɔɘɚɝɞɔ), ɣɌɝɞɚɞɧ 

ɝɑɜɐɑɣəɧɡ ɝɚɖɜɌɥɑəɔɕ ɔ ɣɌɝɞɚɞɧ ɐɧɡɌɞɑɗɨ-

əɧɡ ɐɎɔɒɑəɔɕ.  

ȶɚɘɛɗɑɖɝ ɎɖɗɪɣɌɗ ɐɧɡɌɞɑɗɨəɧɑ 

ɟɛɜɌɒəɑəɔɫ ɝ Ɏɖɗɪɣɑəɔɑɘ ɖɚɘɛɑəɝɌɞɚɜəɚɕ 

ɐɧɡɌɞɑɗɨəɚɕ ɘɟɝɖɟɗɌɞɟɜɧ, ɩɗɑɘɑəɞɚɎ ɓɎɟɖɚ-

Ɏɚɕ ɔ ɐɜɑəɌɒəɚɕ ɏɔɘəɌɝɞɔɖɔ, ɗɚɖɌɗɔɓɚɎɌə-

əɚɏɚ ɔ ɐɔɌɠɜɌɏɘɌɗɨəɚɏɚ ɐɧɡɌəɔɫ. ȿɛɜɌɒəɑ-

əɔɫ əɌ ɛɚɎɧɤɑəɔɑ ɞɚɗɑɜɌəɞəɚɝɞɔ ɖ ɠɔɓɔɣɑ-

ɝɖɚɕ əɌɏɜɟɓɖɑ Ɏ ɥɌɐɫɥɑɘ ɐɎɔɏɌɞɑɗɨəɚɘ ɜɑ-

ɒɔɘɑ.  

ȷɑɣɑɍəɌɫ ɏɔɘəɌɝɞɔɖɌ ɛɜɚɎɚɐɔɗɌɝɨ Ɏ 

ɠɚɜɘɑ ɔəɐɔɎɔɐɟɌɗɨəɧɡ ɓɌəɫɞɔɕ ɝ ɔəɝɞɜɟɖ-

ɞɚɜɚɘ ȷɀȶ, ɖɟɜɝɚɘ əɑ ɘɑəɑɑ 10 ɛɜɚɢɑɐɟɜ, 

ɑɒɑɐəɑɎəɚ, ɐɗɔɞɑɗɨəɚɝɞɨ ɓɌəɫɞɔɕ ɝɚɝɞɌɎɗɫɗɌ 

əɑ ɘɑəɑɑ 20 ɘɔəɟɞ. ȬɛɛɌɜɌɞəɧɕ ɘɌɝɝɌɒ Ɏ 

ɩɗɑɖɞɜɚɝɞɌɞɔɣɑɝɖɚɘ ɛɚɗɑ ɚɞ ɌɛɛɌɜɌɞɌ çɉɗɏɚɝè 

(çȸɌɐɔəè, ȼɚɝɝɔɫ) ɚɍɗɌɝɞɔ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ 

ɛɜɚɎɚɐɔɗɝɫ ɝ ɐɜɑəɌɒəɚɕ ɢɑɗɨɪ, ɖɟɜɝɚɘ əɑ 

ɘɑəɑɑ 10 ɛɜɚɢɑɐɟɜ, ɑɒɑɐəɑɎəɚ, ɐɗɔɞɑɗɨəɚɝɞɨ 

ɛɜɚɢɑɐɟɜɧ 20 ɘɔəɟɞ, ɝ ɣɌɝɞɚɞɚɕ 30/60ȯɢ. 

ȼɑɓɟɗɨɞɌɞɧ. 

Ȼɜɔ ɌəɌɗɔɓɑ ɜɑɓɟɗɨɞɌɞɚɎ ȶȾ ɚɜɏɌəɚɎ 

ɏɜɟɐəɚɕ ɖɗɑɞɖɔ ɟ ɏɚɝɛɔɞɌɗɔɓɔɜɚɎɌəəɧɡ ɛɌ-

ɢɔɑəɞɚɎ ɝ ɖɚɎɔɐ-ɌɝɝɚɢɔɔɜɚɎɌəəɚɕ ɛəɑɎɘɚ-

əɔɑɕ, Ɍ ɔɘɑəəɚ ɚɍɦɬɘɌ ɛɚɜɌɒɑəɔɫ ɗɑɏɖɔɡ, Ɏ 

ɖɚəɞɜɚɗɨəɚɕ ɔ ɔɝɝɗɑɐɟɑɘɧɡ ɏɜɟɛɛɌɡ ɍɧɗɔ 

ɜɌɝɝɘɚɞɜɑəɧ ɞɌɖɔɑ ɖɗɪɣɑɎɧɑ ɠɌɖɞɚɜɧ, ɖɌɖ 

ɚɍɦɬɘ ɛɚɜɌɒɑəɔɫ ɗɑɏɚɣəɚɕ ɛɌɜɑəɡɔɘɧ ɛɜɔ 

ɛɚɝɞɟɛɗɑəɔɔ, əɌ ɘɚɘɑəɞ Ɏɧɛɔɝɖɔ, ɛɜɚɐɚɗ-

ɒɔɞɑɗɨəɚɝɞɨ ɏɚɝɛɔɞɌɗɔɓɌɢɔɔ. Ⱥɍɦɬɘ ɛɚɜɌ-

ɒɑəɔɫ ɗɑɏɖɔɡ Ɏ ɐɌəəɚɘ ɝɗɟɣɌɑ ɚɞɜɌɒɌɑɞ ɔə-

ɠɚɜɘɌɢɔɪ ɚɍ ɚɝɞɌɞɚɣəɚɕ (əɑɔɓɘɑəɑəəɚɕ) 

Ɏɚɓɐɟɤəɚɝɞɔ ɗɑɏɚɣəɚɕ ɛɌɜɑəɡɔɘɧ ɍɑɓ ɛɜɔ-

ɓəɌɖɚɎ ɔəɠɔɗɨɞɜɌɢɔɔ/ɖɚəɝɚɗɔɐɌɢɔɔ ɔɗɔ 

ɠɔɍɜɚɓɌ, Ɍ ɓəɌɣɔɞ, ɝɚɡɜɌəɫɪɥɟɪ ɝɎɚɪ ɐɧ-

ɡɌɞɑɗɨəɟɪ ɠɟəɖɢɔɪ. ȼɌɝɣɑɞəɧɑ ɖɜɔɞɑɜɔɔ 

ȶɚɗɘɚɏɚɜɚɎɌ-ȽɘɔɜəɚɎɌ (ȷɔɗɗɔɠɚɜcɌ) ɐɗɫ 

ɖɌɒɐɚɏɚ ɔɓ ɛɚɖɌɓɌɞɑɗɑɕ ɏɚɎɚɜɫɞ ɚɍ ɚɞɝɟɞ-

ɝɞɎɔɔ əɚɜɘɌɗɨəɚɝɞɔ ɜɌɝɛɜɑɐɑɗɑəɔɫ ɐɗɔɞɑɗɨ-

əɚɝɞɔ ɏɚɝɛɔɞɌɗɔɓɌɢɔɔ Ɏ ɔəɠɑɖɢɔɚəəɧɕ ɝɞɌ-

ɢɔɚəɌɜ, ɚɍɦɬɘɌ ɛɚɜɌɒɑəɔɫ ɗɑɏɚɣəɚɕ ɛɌɜɑə-

ɡɔɘɧ ɛɚ ɐɌəəɧɘ ȸȽȶȾ əɌ ɘɚɘɑəɞ ɏɚɝɛɔɞɌ-

ɗɔɓɌɢɔɔ ɔ ɛɜɔ Ɏɧɛɔɝɖɑ Ɏɚ Ɏɝɑɕ Ɏɧɍɚɜɖɑ. Ȱɗɫ 

ɐɌɗɨəɑɕɤɑɏɚ ɌəɌɗɔɓɌ ɔɝɛɚɗɨɓɚɎɌɗɔɝɨ ɘɑɞɚɐɧ 

əɑɛɌɜɌɘɑɞɜɔɣɑɝɖɚɕ ɝɞɌɞɔɝɞɔɖɔ.  

Ȼɚ ɐɌəəɧɘ ȶȾ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ 

ɘɑɐɔɌəəɧɑ ɓəɌɣɑəɔɫ ɛɚɜɌɒɑəɔɫ ɛɌɜɑəɡɔɘɧ 

ɗɑɏɖɔɡ əɌ ɘɚɘɑəɞ ɏɚɝɛɔɞɌɗɔɓɌɢɔɔ ɗɑɏɖɔɡ Ɏ 

ɏɜɟɛɛɑ ɛɑɜɎɚɏɚ ɝɜɌɎəɑəɔɫ ɝɚɝɞɌɎɗɫɗɔ 25,35% 

(ȴɄ 15,66-36,0%); Ɏɚ Ɏɞɚɜɚɕ ɏɜɟɛɛɑ ɝɜɌɎəɑ-

əɔɫ ð 25,2% (ȴɄ 16,03-38,53%); Ɏ ɖɚəɞɜɚɗɨ-

əɚɕ ɏɜɟɛɛɑ ɩɞɚɞ ɛɚɖɌɓɌɞɑɗɨ ɝɚɝɞɌɎɔɗ 26,1% ɝ 

ȴɄ 15,28-40,0%. Ⱥɍɦɬɘ ɛɚɜɌɒɑəɔɫ ɗɑɏɖɔɡ 

ɛɜɔ Ɏɧɛɔɝɖɑ Ɏ ɛɑɜɎɚɕ ɏɜɟɛɛɑ ɜɌɎəɫɗɝɫ 

19,65% (ȴɄ 12,525-28%); Ɏɚ Ɏɞɚɜɚɕ ɏɜɟɛɛɑ ð 

22,55% (ȴɄ 14,925-32,20%); Ɏ ɖɚəɞɜɚɗɨəɚɕ 

ɏɜɟɛɛɑ ð 24,1% (ȴɄ 15,8-33%).  

Ⱦɔɛɔɣəɚɑ ɞɑɣɑəɔɑ Ɏɔɜɟɝəɚɕ ɛəɑɎɘɚ-

əɔɔ, ɎɧɓɎɌəəɚɕ SARS-Cov-2, ɡɌɜɌɖɞɑɜɔɓɟɑɞ-

ɝɫ ɛɚɫɎɗɑəɔɑɘ ɔəɠɔɗɨɞɜɌɢɔɔ Ɏ Ɏɔɐɑ ɘɌɞɚɎɚ-

ɏɚ ɝɞɑɖɗɌ ɝ ɐɌɗɨəɑɕɤɔɘ ɜɌɓɜɑɤɑəɔɑɘ ɗɔɍɚ 

ɠɚɜɘɔɜɚɎɌəɔɑɘ ɖɚəɝɚɗɔɐɌɢɔɔ ɔ ɠɔɍɜɚɓɌ [8 

- 11]. ȺɣɌɏɚɎɧɑ ɔɓɘɑəɑəɔɫ ɛɌɜɑəɡɔɘɧ ɗɑɏɖɔɡ 

ɛɚ ɞɔɛɟ çɘɌɞɚɎɚɏɚ ɝɞɑɖɗɌè (ɜɔɝ. 2) əɌɍɗɪɐɌ-

ɗɔɝɨ ɟ 98 ɛɌɢɔɑəɞɚɎ ɔɓ 180 ð Ɏ 54,4% əɌɍɗɪ-

ɐɑəɔɕ. 

ȽɚɣɑɞɌəɔɑ ɝɔɘɛɞɚɘɚɎ çɘɌɞɚɎɚɏɚ ɝɞɑɖɗɌè 

ɔ ɖɚəɝɚɗɔɐɌɢɔɔ ɓɌɠɔɖɝɔɜɚɎɌəɧ ɟ 76 ɛɌɢɔ-

ɑəɞɚɎ (ɜɔɝ. 3); ɝɔɘɛɞɚɘ ɜɑɞɔɖɟɗɫɜəɚɕ ɛɑɜɑ-

ɝɞɜɚɕɖɔ ɚɞɘɑɣɌɗɝɫ ɟ 43 ɛɌɢɔɑəɞɚɎ (ɜɔɝ. 4); 

ɔɓɚɗɔɜɚɎɌəəɧɕ     ɝɔɘɛɞɚɘ      ɖɚəɝɚɗɔɐɌɢɔɔ  
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ȼɔɝ. 2 Ɍ (Fig. 2 Ɍ) 

 

ȼɔɝ. 2 ɍ (Fig. 2 b) 

ȼɔɝ. 2.      ȸȽȶȾ ɗɑɏɖɔɡ. 

ȬɖɝɔɌɗɨəɧɑ ɝɜɑɓɧ, ɗɑɏɚɣəɚɑ ɚɖəɚ: Ɍ ð S2 ɝɑɏɘɑəɞ ɛɜɌɎɚɏɚ ɗɑɏɖɚɏɚ, ɍ ð S10 ɗɑɎɚɏɚ ɗɑɏɖɚɏɚ. 

ȻɜɚɫɎɗɑəɔɫ Ɏɔɜɟɝəɚɕ ɛəɑɎɘɚəɔɔ Ɏ Ɏɔɐɑ ɠɚɜɘɔɜɚɎɌəɔɫ ɛɑɜɔɠɑɜɔɣɑɝɖɔɡ ɚɣɌɏɚɎ ɝəɔɒɑəəɚɕ ɛəɑɎɘɌɞɔ-

ɓɌɢɔɔ ɛɚ ɞɔɛɟ çɘɌɞɚɎɚɏɚ ɝɞɑɖɗɌè (ɟɖɌɓɌəɚ ɝɞɜɑɗɖɌɘɔ).  

Fig. 2.   MSCT, lungs. 

Axial  slices, lung window: a ð S2 segment of the right lung, b ð S10 segment of the left lung.  

Manifestations of viral pneumonia in the form of peripheral foci of reduced pneumatization according to the 

"ground glass" type (indicated by arrows).  

 

ȼɔɝ. 3 (Fig. 3) 
 

ȼɔɝ. 3.      ȸȽȶȾ ɗɑɏɖɔɡ. 

ȬɖɝɔɌɗɨəɧɕ ɝɜɑɓ, ɗɑɏɚɣəɚɑ ɚɖəɚ. ȽɚɣɑɞɌəɔɑ ɛɑɜɔɠɑɜɔɣɑɝɖɔɡ ɚɣɌɏɚɎ ɝəɔɒɑəəɚɕ ɛəɑɎɘɌɞɔɓɌɢɔɔ ɛɚ ɞɔɛɟ 

çɘɌɞɚɎɚɏɚ ɝɞɑɖɗɌè (ɟɖɌɓɌəɚ ɣɑɜəɚɕ ɝɞɜɑɗɖɚɕ) Ɏ S2 ɛɜɌɎɚɏɚ ɗɑɏɖɚɏɚ ɝ ɓɚəɌɘɔ ɖɚəɝɚɗɔɐɌɢɔɔ Ɏ S2 ɔ S6 ɗɑ-

Ɏɚɏɚ ɗɑɏɖɚɏɚ (ɟɖɌɓɌəɚ ɍɑɗɧɘɔ ɝɞɜɑɗɖɌɘɔ).  

Fig. 3.   MSCT, lungs. 

Axial slice, lung window. A combination of peripheral foci of reduced ground -glass pneumatization (indicated 

by a black arrow) in S2 of the right lung with areas of consolidation in S2 and S6 of the left lung (indicated by 

white arrows).  
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əɌɍɗɪɐɌɗɝɫ ɟ 3 ɛɌɢɔɑəɞɚɎ. 

ȻɚɗɚɒɔɞɑɗɨəɌɫ ɐɔəɌɘɔɖɌ əɌ ɖɚəɞɜɚɗɨ-

əɧɡ ɔɝɝɗɑɐɚɎɌəɔɫɡ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌ-

ɠɔɔ ɗɑɏɖɔɡ (ɟɘɑəɨɤɑəɔɑ ɚɍɦɬɘɌ ɛɚɜɌɒɑəɔɫ 

ɗɑɏɖɔɡ) ɗɔɍɚ ɚɞɝɟɞɝɞɎɔɑ ɚɞɜɔɢɌɞɑɗɨəɚɕ ɐɔ-

əɌɘɔɖɔ, ɞɚ ɑɝɞɨ ɝɞɌɍɔɗɔɓɌɢɔɫ ɛɜɚɢɑɝɝɌ, ɝɗɟ-

ɒɔɗɔ ɖɜɔɞɑɜɔɑɘ Ɏɧɛɔɝɖɔ (əɌ ɠɚəɑ ɝɞɌɍɔɗɔ-

ɓɌɢɔɔ ɖɗɔəɔɖɚ-ɗɌɍɚɜɌɞɚɜəɧɡ ɛɚɖɌɓɌɞɑɗɑɕ) 

ɛɌɢɔɑəɞɚɎ ɔɓ ɔəɠɑɖɢɔɚəəɚɏɚ ɝɞɌɢɔɚəɌɜɌ.  

ȰɔəɌɘɔɖɌ ɛɜɚɢɑɝɝɌ əɌɜɌɝɞɌəɔɫ ɔ ɜɌɓ-

ɜɑɤɑəɔɫ ɔɓɘɑəɑəɔɕ Ɏ ɗɑɏɖɔɡ ɚɞɜɌɒɑəɧ əɌ 

ɜɔɝɟəɖɑ 5. 

ȬəɌɗɔɓ ɜɑɓɟɗɨɞɌɞɚɎ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚ-

ɘɚɏɜɌɠɔɔ ɗɑɏɖɔɡ (ɚɍɦɬɘɌ ɛɚɜɌɒɑəɔɫ ɗɑɏɚɣ-

əɚɕ ɛɌɜɑəɡɔɘɧ) ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɖɜɔɞɑɜɔɫ 

ȶɜɟɝɖɌɗɌ-ȿɚɗɗɔɝɌ ɛɚɓɎɚɗɔɗ ɎɧɫɎɔɞɨ ɝɗɑɐɟɪ-

ɥɔɑ ɓɌɖɚəɚɘɑɜəɚɝɞɔ. Ȼɜɔ ɛɚɝɞɟɛɗɑəɔɔ ɚɍɦ-

ɬɘ ɛɚɜɌɒɑəɔɫ ɗɑɏɖɔɡ ɛɚ ɐɌəəɧɘ ɌɎɞɚɘɌɞɔ-

ɓɔɜɚɎɌəəɚɏɚ ɚɍɝɣɑɞɌ ɜɑɓɟɗɨɞɌɞɚɎ ɖɚɘɛɨɪ-

ɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɛɚɗɚɝɞɔ 

ɘɑɒɐɟ ɏɜɟɛɛɌɘɔ ɔ ɛɚɐɏɜɟɛɛɌɘɔ əɑ ɜɌɓɗɔɣɌɗ-

ɝɫ (p>0,75). ȺɢɑəɖɌ ɘɌɖɝɔɘɌɗɨəɧɡ ɟɜɚɎəɑɕ 

ɛɜɚɢɑəɞɌ ɛɚɜɌɒɑəɔɫ ɗɑɏɚɣəɚɕ ɛɌɜɑəɡɔɘɧ 

Ɏɔɜɟɝəɚɕ ɛəɑɎɘɚəɔɑɕ, ɎɧɓɎɌəəɚɕ SARS-Cov-

2, Ɍ ɞɌɖɒɑ ɩɞɔɡ ɛɌɜɌɘɑɞɜɚɎ ɛɜɔ Ɏɧɛɔɝɖɑ ɛɚ-

ɖɌɓɌɗɌ ɝɡɚɒɔɑ ɝɞɌɞɔɝɞɔɣɑɝɖɔɑ ɓɌɎɔɝɔɘɚɝɞɔ ð  

 

ɚɞɝɟɞɝɞɎɚɎɌɗɔ ɐɚɝɞɚɎɑɜəɧɑ (p>0,1) ɜɌɓɗɔɣɔɫ 

ɖɌɖ ɘɑɒɐɟ ɏɜɟɛɛɌɘɔ. 

Ȱɗɫ ɐɌɗɨəɑɕɤɑɏɚ ɌəɌɗɔɓɌ ɔ ɚɢɑəɖɔ ɍɧ-

ɗɔ Ɏɧɐɑɗɑəɧ ɛɚɐɏɜɟɛɛɧ Ɏəɟɞɜɔ ɔɝɝɗɑɐɟɑɘɧɡ 

ɏɜɟɛɛ ɔ ɛɜɚɎɑɐɑə ɜɑɞɜɚɝɛɑɖɞɔɎəɧɕ ɌəɌɗɔɓ 

ɩɠɠɑɖɞɔɎəɚɝɞɔ ɜɑɌɍɔɗɔɞɌɢɔɚəəɚɏɚ ɗɑɣɑəɔɫ 

ɝ ɟɣɑɞɚɘ əɑ ɞɚɗɨɖɚ ɏɜɟɛɛ, əɚ ɔ ɛɚɐɏɜɟɛɛ ɛɌ-

ɢɔɑəɞɚɎ. Ȱɗɫ Ɏɧɐɑɗɑəɔɫ ɛɚɐɏɜɟɛɛ Ɏəɟɞɜɔ 

ɏɜɟɛɛ ɔɝɛɚɗɨɓɚɎɌɗɔɝɨ ɐɌəəɧɑ ɖɚɘɛɨɪɞɑɜəɚɕ 

ɞɚɘɚɏɜɌɠɔɔ ɗɑɏɖɔɡ ɛɜɔ ɏɚɝɛɔɞɌɗɔɓɌɢɔɔ, Ɍ 

ɔɘɑəəɚ: ɛɜɚɢɑəɞ ɛɚɜɌɒɑəɔɫ ɔ ȶȾ-ɝɞɌɐɔɪ 

ɛəɑɎɘɚəɔɔ.  

Ȱɗɔɞɑɗɨəɚɝɞɨ ɏɚɝɛɔɞɌɗɔɓɌɢɔɔ Ɏ ɏɜɟɛɛɑ 

ɛɑɜɎɚɏɚ ɝɜɌɎəɑəɔɫ ɝɚɝɞɌɎɗɫɗɌ Ɏ ɝɜɑɐəɑɘ 14 

ɐəɑɕ (ȴɄ 11-15.25 ɐəɑɕ), Ɏ ɏɜɟɛɛɑ Ɏɞɚɜɚɏɚ 

ɝɜɌɎəɑəɔɫ ð 13 ɐəɑɕ (ȴɄ 11-15 ɐəɑɕ) ɔ Ɏ 

ɖɚəɞɜɚɗɨəɚɕ ɏɜɟɛɛɑ ð 15 ɐəɑɕ (ȴɄ 12.75-18 

ɐəɑɕ).  Ȼɜɔ ɩɞɚɘ ɛɜɚɐɚɗɒɔɞɑɗɨəɚɝɞɨ ɏɚɝɛɔ-

ɞɌɗɔɓɌɢɔɔ Ɏ ɐɎɟɡ ɏɜɟɛɛɌɡ ɝɜɌɎəɑəɔɫ ɍɧɗɌ 

ɐɚɝɞɚɎɑɜəɚ (p<0.05)  əɔɒɑ, ɣɑɘ Ɏ ɖɚəɞɜɚɗɨ-

əɚɕ ɏɜɟɛɛɑ. Ȱɗɔɞɑɗɨəɚɝɞɨ ɏɚɝɛɔɞɌɗɔɓɌɢɔɔ ɛɚ 

ɏɜɟɛɛɌɘ ɔ ɛɚɐɏɜɟɛɛɌɘ ɚɞɜɌɒɑəɌ Ɏ ɞɌɍɗɔɢɑ 

ʈ2.  

ȬəɌɗɔɓ ɐɗɔɞɑɗɨəɚɝɞɔ ɗɑɣɑəɔɫ Ɏ ɔəɠɑɖ-

ɢɔɚəəɚɘ ɝɞɌɢɔɚəɌɜɑ Ɏəɟɞɜɔ ɛɚɐɏɜɟɛɛ (əɌ 

ɚɝəɚɎɑ  ȶȾ-ɝɞɌɐɔɔ  Ɏɔɜɟɝəɚɕ ɛəɑɎɘɚəɔɔ, Ɏɧ- 

 

ȼɔɝ. 4 (Fig. 4) 
 

ȼɔɝ. 4.      ȸȽȶȾ ɗɑɏɖɔɡ. 

ȬɖɝɔɌɗɨəɧɕ ɝɜɑɓ, ɗɑɏɚɣəɚɑ ɚɖəɚ. ȿɣɌɝɞɖɔ ɜɑɞɜɔɖɟɗɫɜəɚɕ ɛɑɜɑɝɞɜɚɕɖɔ (ɟɖɌɓɌəɚ ɣɑɜəɚɕ ɝɞɜɑɗɖɚɕ) Ɏ S4 

ɗɑɎɚɏɚ ɗɑɏɖɚɏɚ ɝ ɘɔəɔɘɌɗɨəɧɘ ɛɗɑɎɜɌɗɨəɧɘ Ɏɧɛɚɞɚɘ (ɟɖɌɓɌəɚ ɍɑɗɧɘɔ ɝɞɜɑɗɖɌɘɔ). 

Fig. 4.   MSCT, lungs.  

Axial slice, lung window. Areas of reticular remodeling (indicated by black arrow) in S4 of the left lung with 

minimal pleural effusion (indicated by white arrows).  
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ȼɔɝ. 5 Ɍ (Fig. 5 Ɍ) 

 

ȼɔɝ. 5 ɍ (Fig. 5 b) 

 

ȼɔɝ. 5 Ɏ (Fig. 5 ɝ) 

ȼɔɝ. 5.      ȸȽȶȾ ɗɑɏɖɔɡ (ɔɝɝɗɑɐɚɎɌəɔɫ ɛɌɢɔɑəɞɌ Ɏ ɐɔəɌɘɔɖɑ).  

ȬɖɝɔɌɗɨəɧɑ ɝɜɑɓɧ, ɗɑɏɚɣəɚɑ ɚɖəɚ. ȻɌɢɔɑəɞ ȶ., ɘɟɒɣɔəɌ, 20 ɗɑɞ.  

Ɍ ð ɔɝɝɗɑɐɚɎɌəɔɑ ɚɞ 1 ɘɌɫ 2020 ɏɚɐɌ, ɍ ð 4 ɘɌɫ 2020 ɏɚɐɌ, Ɏ ð 11 ɘɌɫ 2020 ɏɚɐɌ. ȻɑɜɎɔɣəɚɑ əɌɍɗɪɐɑəɔɑ 

ɛɑɜɔɠɑɜɔɣɑɝɖɔɡ ɝɟɍɛɗɑɎɜɌɗɨəɧɡ ɚɣɌɏɚɎ ɔəɠɔɗɨɞɜɌɢɔɔ Ɏ S1/2 ɗɑɎɚɏɚ ɗɑɏɖɚɏɚ (ɟɖɌɓɌəɧ ɍɑɗɚɕ ɝɞɜɑɗɖɚɕ) 

ɝ ɛɚɝɗɑɐɟɪɥɑɕ ɚɞɜɔɢɌɞɑɗɨəɚɕ ɐɔəɌɘɔɖɚɕ Ɏ Ɏɔɐɑ əɌɜɌɝɞɌəɔɫ ɚɍɦɬɘɌ ɛɚɜɌɒɑəɔɫ ɔ ɛɚɫɎɗɑəɔɫ əɚɎɧɡ 

ɚɣɌɏɚɎ ɔəɠɔɗɨɞɜɌɢɔɔ Ɏ ɝɚɣɑɞɌəɔɔ ɝ çɘɌɞɚɎɧɘ ɝɞɑɖɗɚɘè Ɏ S1/2 ɝɑɏɘɑəɞɌɡ ɗɑɎɚɏɚ ɗɑɏɖɚɏɚ ɔ S2 ɛɜɌɎɚɏɚ 

ɗɑɏɖɚɏɚ (ɟɖɌɓɌəɧ ɣɑɜəɧɘɔ ɝɞɜɑɗɖɌɘɔ) (ɍ) ɔ ɜɌɓɜɑɤɑəɔɑ ɛɌɞɚɗɚɏɔɣɑɝɖɚɏɚ ɛɜɚɢɑɝɝɌ ɓɌ ɝɣɬɞ ɛɜɌɖɞɔɣɑɝɖɚɏɚ 

ɛɚɗəɚɏɚ ɎɚɝɝɞɌəɚɎɗɑəɔɫ ɛəɑɎɘɌɞɔɓɌɢɔɔ ɛɌɜɑəɡɔɘɧ ɗɑɏɖɔɡ ɝ ɘɔəɔɘɌɗɨəɧɘɔ ɚɝɞɌɞɚɣəɧɘɔ ɠɔɍɜɚɓəɧɘɔ 

ɔɓɘɑəɑəɔɫɘɔ Ɏ S2 ɗɑɎɚɏɚ ɗɑɏɖɚɏɚ (ɟɖɌɓɌəɧ ɍɑɗɧɘɔ ɖɜɟɏɌɘɔ) (Ɏ).  

Fig. 5.   MSCT, lungs (follow -up examination).  

Axial slices, lung window. Patient K., male, 20 years old.  

a ð study date d May 1, 2020, b ð May 4, 2020, c ð May 11, 2020. Primary observation of peripheral subpleu-

ral foci of infiltration in S1/2 of the left lung (indicated by a white arrow) with subsequent negative dynamics 

in the form of an increase in the lesion volume and the appearance of new infiltration foci in combination 

with ground glass in the S1/2 segments of the left lung and S2 of the right lung ( indicated by black arrows) 

(b) and the resolution of the pathological process due to the almost complete restoration o f pneumatization of 

the lung parenchyma with minimal residual fibrotic changes in S2 of the left lung (indicated by white circles) 

(c). 

ȾɌɍɗɔɢɌ ʈ2.     Ȼɜɚɐɚɗɒɔɞɑɗɨəɚɝɞɨ ɏɚɝɛɔɞɌɗɔɓɌɢɔɔ Ɏ ɏɜɟɛɛɌɡ ɝɜɌɎəɑəɔɫ ɛɜɔ 

ɜɌɓɗɔɣəɚɕ ȶȾ-ɝɞɌɐɔɔ ɚɍɦɑɘɌ ɛɚɜɌɒɑəɔɫ ɗɑɏɖɔɡ ɛɜɔ Ɏɔɜɟɝəɚɕ ɛəɑɎɘɚəɔɔ ɛɜɔ ɛɚɝɞɟɛ-

ɗɑəɔɔ. 

ʂʊ ʩʪʘʜʠʷ ʚʠʨʫʩʥʦʡ ʧʥʝʚʤʦʥʠʠ ʧʨʠ 

ʧʦʩʪʫʧʣʝʥʠʠ 

ʄʝʜʠʘʥʘ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ 

ʛʦʩʧʠʪʘʣʠʟʘʮʠʠ, ʜʥʝʡ 

ʀʥʪʝʨʢʚʘʨʪʠʣʴʥʘʷ ʰʠʨʦʪʘ 

(ʀʐ) 

ɻʨʫʧʧʘ 1, n=60 
ʂʊ-1, n=30 13 11-15 

ʂʊ-2, n=30 14 12-16 

ɻʨʫʧʧʘ 2, n=60 
ʂʊ-1, n=30 12 9-15 

ʂʊ-2, n=30 14 11-15 

ɻʨʫʧʧʘ 3, n=60 
ʂʊ-1, n=30 14 12-15 

ʂʊ-2, n=30 16 14-21 
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ɫɎɗɑəəɚɕ ɛɜɔ ɛɚɝɞɟɛɗɑəɔɔ), ɛɚɓɎɚɗɔɗ Ɏɧ-

ɫɎɔɞɨ ɝɗɑɐɟɪɥɔɑ ɓɌɖɚəɚɘɑɜəɚɝɞɔ. Ȱɗɫ Ɏɝɑɡ 

ɛɌɢɔɑəɞɚɎ ɝ ȶȾ-1 ɝɞɌɐɔɑɕ Ɏɔɜɟɝəɚɕ ɛəɑɎɘɚ-

əɔɔ ɏɜɟɛɛ ɝɜɌɎəɑəɔɫ ɝɜɚɖ ɗɑɣɑəɔɫ Ɏ ɔəɠɑɖ-

ɢɔɚəəɚɘ ɝɞɌɢɔɚəɌɜɑ ɍɧɗɚ əɔɒɑ, ɣɑɘ Ɏ ɖɚə-

ɞɜɚɗɨəɚɕ ɏɜɟɛɛɑ, ɚɐəɌɖɚ ɩɞɌ ɜɌɓəɔɢɌ ɍɧɗɌ 

ɗɔɤɨ ɛɜɔɍɗɔɒɑəɌ ɖ ɐɚɝɞɚɎɑɜəɚɕ (p=0.0637 

ɛɜɔ ɝɞɌɞɔɣɑɝɖɚɘ ɌəɌɗɔɓɑ ɘɑɒɐɟ ɛɚɐɏɜɟɛɛɌ-

ɘɔ ɔ ɛɚɛɌɜəɚ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɖɜɔɞɑɜɔɑɎ 

ȶɜɟɝɖɌɗɌ-ȿɚɗɗɔɝɌ ɔ ȸɌəəɌ-ȿɔɞəɔ). ȺɐəɌɖɚ, 

ɟɝɞɌəɚɎɗɑəɚ ɐɚɝɞɚɎɑɜəɚɑ ɝəɔɒɑəɔɑ ɛɜɚɐɚɗ-

ɒɔɞɑɗɨəɚɝɞɔ ɖɚɕɖɚ-ɐəɫ ɟ ɛɌɢɔɑəɞɚɎ ɝ ȶȾ-2 

ɝɞɌɐɔɑɕ Ɏɔɜɟɝəɚɕ ɛəɑɎɘɚəɔɔ (ɛɚɐɏɜɟɛɛɌ ȭ), 

ɛɜɔ Ɏɖɗɪɣɑəɔɔ Ɏ ɔɡ ɞɑɜɌɛɔɪ ɖɌɖ ɞɚɗɨɖɚ 

ɛɜɚɢɑɐɟɜ ɗɑɣɑɍəɚɕ ɏɔɘəɌɝɞɔɖɔ, ɞɌɖ ɔ ɖɚɘ-

ɛɗɑɖɝɌ ɔɡ Ɏ ɝɚɣɑɞɌəɔɔ ɝ ɘɌɝɝɌɒɑɘ ɏɜɟɐəɚɕ 

ɖɗɑɞɖɔ Ɏ ɩɗɑɖɞɜɚɝɞɌɞɔɣɑɝɖɚɘ ɛɚɗɑ (p<0.05). 

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, Ɏɗɔɫəɔɑ ɜɑɌɍɔɗɔɞɌɢɔɔ 

əɌ ɛɜɚɐɚɗɒɔɞɑɗɨəɚɝɞɨ ɏɚɝɛɔɞɌɗɔɓɌɢɔɔ ɝɟɥɑ-

ɝɞɎɑəəɚ, ɚəɚ ɛɚɗɚɒɔɞɑɗɨəɚ (ɟɖɚɜɌɣɔɎɌɑɞɝɫ 

ɖɚɕɖɚ-ɐɑəɨ) Ɏ əɑɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɎɧɍɜɌəəɚɕ 

ɜɑɌɍɔɗɔɞɌɢɔɚəəɚɕ ɛɜɚɏɜɌɘɘɧ. ɉɞɚ Ɏɗɔɫəɔɑ 

ɐɚɝɞɚɎɑɜəɚ ɟɝɔɗɔɎɌɑɞɝɫ ɟ ɛɌɢɔɑəɞɚɎ c ȶȾ-2 

ɝɞɌɐɔɑɕ Ɏɔɜɟɝəɚɕ ɛəɑɎɘɚəɔɔ ɛɜɔ ɛɚɝɞɟɛɗɑ-

əɔɔ (p<0.05); ɟ ɛɌɢɔɑəɞɚɎ ɝ ȶȾ-1 ɞɌɖɒɑ ɚɞ-

ɘɑɣɑəɚ ɝəɔɒɑəɔɑ ɛɜɚɐɚɗɒɔɞɑɗɨəɚɝɞɔ ɝɜɚɖɚɎ 

ɏɚɝɛɔɞɌɗɔɓɌɢɔɔ Ɏ ɔəɠɑɖɢɔɚəəɧɕ ɝɞɌɢɔɚəɌɜ, 

ɩɞɚ ɝəɔɒɑəɔɑ ɍɧɗɚ ɍɗɔɓɖɚ ɖ ɐɚɝɞɚɎɑɜəɧɘ 

ɓəɌɣɑəɔɫɘ (p=0.0637). 

Ⱥɍɝɟɒɐɑəɔɑ. 

ȰɌəəɧɑ əɌɤɑɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɛɚ ɣɌɝɞɚ-

ɞɑ ɎɝɞɜɑɣɌɑɘɚɝɞɔ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɡ ɝɔɘɛ-

ɞɚɘɚɎ ɝɚɛɚɝɞɌɎɔɘɧ ɝ ɝɟɥɑɝɞɎɟɪɥɔɘɔ ɛɟɍ-

ɗɔɖɌɢɔɫɘɔ: ɝɔɘɛɞɚɘ çɘɌɞɚɎɚɏɚ ɝɞɑɖɗɌè ɚɞɘɑ-

ɣɌɗɝɫ Ɏ 54,4% ɝɗɟɣɌɑɎ; ɝɚɣɑɞɌəɔɑ çɘɌɞɚɎɚɏɚ 

ɝɞɑɖɗɌè ɝ ɓɚəɌɘɔ ɖɚəɝɚɗɔɐɌɢɔɔ Ɏ 42,2% ɔ 

ɜɑɞɔɖɟɗɫɜəɌɫ ɛɑɜɑɝɞɜɚɕɖɌ ɚɞɘɑɣɌɗɌɝɨ Ɏ 

23,9% əɌɍɗɪɐɑəɔɕ [8, 10, 11, 13].  

ȼɌɝɛɜɑɐɑɗɑəɔɑ Ɏəɟɞɜɔ ɔɝɝɗɑɐɟɑɘɧɡ ɔ 

ɖɚəɞɜɚɗɨəɚɕ ɏɜɟɛɛ ɛɌɢɔɑəɞɚɎ əɌ ɚɝəɚɎɑ ȶȾ-

ɝɞɌɐɔɔ Ɏɔɜɟɝəɚɕ ɛəɑɎɘɚəɔɔ, ɎɧɫɎɗɑəəɚɕ 

ɛɜɔ ɛɚɝɞɟɛɗɑəɔɔ, ɛɚɓɎɚɗɔɗ ɎɧɫɎɔɞɨ ɝɗɑɐɟɪ-

ɥɔɑ ɓɌɖɚəɚɘɑɜəɚɝɞɔ: ɐɗɫ Ɏɝɑɡ ɏɜɟɛɛ ɛɌɢɔɑə-

ɞɚɎ ɝ ȶȾ-1 ɝɞɌɐɔɑɕ Ɏɔɜɟɝəɚɕ ɛəɑɎɘɚəɔɔ ɐɚ-

ɝɞɚɎɑɜəɧɡ ɜɌɓɗɔɣɔɕ Ɏ ɝɜɚɖ ɗɑɣɑəɔɫ Ɏ ɔə-

ɠɑɖɢɔɚəəɚɘ ɝɞɌɢɔɚəɌɜɑ ɎɧɫɎɗɑəɚ əɑ ɍɧɗɚ 

(ɛɜɔ ɝɞɌɞɔɣɑɝɖɚɘ ɌəɌɗɔɓɑ ɘɑɒɐɟ ɏɜɟɛɛɌɘɔ ɔ 

ɛɚɛɌɜəɚ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɖɜɔɞɑɜɔɑɎ 

ȶɜɟɝɖɌɗɌ-ȿɚɗɗɔɝɌ ɔ ȸɌəəɌ-ȿɔɞəɔ). ȺɐəɌɖɚ 

ɟɝɞɌəɚɎɗɑəɚ ɐɚɝɞɚɎɑɜəɚɑ ɝəɔɒɑəɔɑ ɛɜɚɐɚɗ-

ɒɔɞɑɗɨəɚɝɞɔ ɖɚɕɖɚ-ɐəɫ ɟ ɛɌɢɔɑəɞɚɎ ɝ ȶȾ-2 

Ɏɔɜɟɝəɚɕ ɛəɑɎɘɚəɔɔ ɛɜɔ Ɏɖɗɪɣɑəɔɔ Ɏ ɔɡ 

ɞɑɜɌɛɔɪ ɖɌɖ ɞɚɗɨɖɚ ɛɜɚɢɑɐɟɜ ɗɑɣɑɍəɚɕ ɏɔɘ-

əɌɝɞɔɖɔ, ɞɌɖ ɔ ɖɚɘɛɗɑɖɝɌ ɔɡ Ɏ ɝɚɣɑɞɌəɔɔ ɝ 

ɘɌɝɝɌɒɑɘ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ Ɏ ɩɗɑɖɞɜɚɝɞɌɞɔɣɑ-

ɝɖɚɘ ɛɚɗɑ (p<0.05). Ȼɚɗɟɣɑəəɧɑ ɐɌəəɧɑ ɖɚɜ-

ɜɑɗɔɜɟɪɞ ɔ ɝ ɝɟɥɑɝɞɎɟɪɥɔɘɔ ɛɟɍɗɔɖɌɢɔɫɘɔ 

Ɏ ɣɌɝɞɔ Ɏɗɔɫəɔɫ ɐɧɡɌɞɑɗɨəɚɕ ɏɔɘəɌɝɞɔɖɔ əɌ 

ɖɌɣɑɝɞɎɚ ɒɔɓəɔ ɛɌɢɔɑəɞɚɎ [14]. ȽɞɜɌɞɔɠɔ-

ɖɌɢɔɫ ɛɌɢɔɑəɞɚɎ əɌ ɚɝəɚɎɌəɔɔ ȶȾ-ɝɞɌɐɔɔ 

Ɏɔɜɟɝəɚɕ ɛəɑɎɘɚəɔɔ ɞɌɖɒɑ ɚɞɘɑɣɌɑɞɝɫ Ɏ ɖɌ-

ɣɑɝɞɎɑ ɚɢɑəɖɔ Ɏ ɜɫɐɑ ɝɗɟɣɌɑɎ ɔ ɟ ɓɌɜɟɍɑɒəɧɡ 

ɌɎɞɚɜɚɎ [15, 16]. Ȯ əɌɝɞɚɫɥɑɕ ɛɟɍɗɔɖɌɢɔɔ 

ɘɧ ɎɛɑɜɎɧɑ ɛɚɖɌɓɌɗɔ Ɏɚɓɘɚɒəɚɝɞɨ ɔɝɛɚɗɨ-

ɓɚɎɌəɔɫ ɐɌəəɧɡ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ 

ɗɑɏɖɔɡ Ɏ ɖɌɣɑɝɞɎɑ ɛɜɚɏəɚɝɞɔɣɑɝɖɚɏɚ ɠɌɖɞɚɜɌ 

ɐɗɫ əɌɓəɌɣɑəɔɫ ɜɑɌɍɔɗɔɞɌɢɔɚəəɚɏɚ ɗɑɣɑəɔɫ 

ɛɚɘɔɘɚ ɝɞɌəɐɌɜɞəɚɕ ɞɑɜɌɛɔɔ COVID-19 Ɏ 

ɟɝɗɚɎɔɫɡ ɔəɠɑɖɢɔɚəəɚɏɚ ɝɞɌɢɔɚəɌɜɌ. 

ȳɌɖɗɪɣɑəɔɑ. 

ȴɝɛɚɗɨɓɚɎɌəɔɑ ɐɌəəɧɡ ɖɚɘɛɨɪɞɑɜəɚɕ 

ɞɚɘɚɏɜɌɠɔɔ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ, Ɍ 

ɔɘɑəəɚ ɝɞɜɌɞɔɠɔɖɌɢɔɫ Ɏ Ɏɔɐɑ ȶȾ-ɝɞɌɐɔɔ 

ɚɍɦɑɘɌ ɛɚɜɌɒɑəɔɫ ɗɑɏɖɔɡ ɛɜɔ Ɏɔɜɟɝəɚɕ 

ɛəɑɎɘɚəɔɔ, Ɏ ɖɌɣɑɝɞɎɑ ɛɜɚɏəɚɝɞɔɣɑɝɖɚɏɚ 

ɠɌɖɞɚɜɌ ɛɜɔ ɛɚɝɞɟɛɗɑəɔɔ ɛɌɢɔɑəɞɚɎ Ɏ ɔə-

ɠɑɖɢɔɚəəɧɕ ɝɞɌɢɔɚəɌɜ ɝ ɖɚɜɚəɌɎɔɜɟɝəɚɕ 

ɔəɠɑɖɢɔɑɕ, ɛɚɓɎɚɗɫɑɞ ɩɠɠɑɖɞɔɎəɚ ɛɜɚɎɚ-

ɐɔɞɨ ɜɑɌɍɔɗɔɞɌɢɔɚəəɚɑ ɗɑɣɑəɔɑ.  

ȴɝɞɚɣəɔɖ ɠɔəɌəɝɔɜɚɎɌəɔɫ ɔ ɖɚə-

ɠɗɔɖɞ ɔəɞɑɜɑɝɚɎ. 

ȬɎɞɚɜɧ ɐɌəəɚɕ ɝɞɌɞɨɔ ɛɚɐɞɎɑɜɐɔɗɔ ɚɞ-

ɝɟɞɝɞɎɔɑ ɠɔəɌəɝɚɎɚɕ ɛɚɐɐɑɜɒɖɔ ɔɝɝɗɑɐɚɎɌ-

əɔɫ ɔ ɖɚəɠɗɔɖɞɌ ɔəɞɑɜɑɝɚɎ, ɚ ɖɚɞɚɜɧɡ əɑɚɍ-

ɡɚɐɔɘɚ ɝɚɚɍɥɔɞɨ. 
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ȰȴȹȬȸȴɃȱȽȶȬɋ ȸȬȯȹȴȾȹȺ-ȼȱȳȺȹȬȹȽȹȬɋ ȬȹȯȴȺȯȼȬɀȴɋ Ȯ  

ȻȺȽȷȱȺȻȱȼȬɂȴȺȹȹȺȸ ȶȺȹȾȼȺȷȱ ȶȷȴȻȴȼȺȮȬȹȹɇɁ ȬȹȱȮȼȴȳȸ 

 

ȳɫɍɗɚɎɌ ȱ.ȴ.1,2, ȾɖɌɣɑɎ Ȯ.Ȯ.1, ȻɚɜɡɌəɚɎ Ȯ.Ȭ.1,2 
 

1 ð ȹɌɟɣəɚ-ɔɝɝɗɑɐɚɎɌɞɑɗɨɝɖɔɕ ɔəɝɞɔɞɟɞ ð ȶɜɌɑɎɌɫ ɖɗɔəɔɣɑɝɖɌɫ ɍɚɗɨəɔɢɌ ʈ 1 ɔɘ. ɛɜɚɠ. Ƚ.Ȯ. ȺɣɌɛɚɎɝɖɚɏɚ.  

ɏ. ȶɜɌɝəɚɐɌɜ, ȼɚɝɝɔɫ. 

2 ð ȶɟɍɌəɝɖɔɕ ɏɚɝɟɐɌɜɝɞɎɑəəɧɕ ɘɑɐɔɢɔəɝɖɔɕ ɟəɔɎɑɜɝɔɞɑɞ. ɏ. ȶɜɌɝəɚɐɌɜ, ȼɚɝɝɔɫ. 

 

ɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. ȺɢɑəɖɌ ɖɌɣɑɝɞɎɌ Ɏɧɛɚɗəɑəəɚɏɚ ɖɗɔɛɔɜɚɎɌəɔɫ ɔəɞɜɌɖɜɌəɔɌɗɨəɧɡ 

ɌəɑɎɜɔɓɘ əɑɔəɎɌɓɔɎəɧɘ ɘɑɞɚɐɚɘ (ɐɔəɌɘɔɣɑɝɖɚɕ ȸȼ-ɌəɏɔɚɏɜɌɠɔɔ) Ɏ ɝɜɌɎəɑəɔɔ ɝ 

çɩɞɌɗɚəəɧɘè ɘɑɞɚɐɚɘ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. Ȯ ɜɌɘɖɌɡ ɔɓɟɣɑəɔɫ ɚɞɐɌɗɑəəɧɡ ɜɑɓɟɗɨɞɌɞɚɎ ɩɖɝɞɜɑəəɧɡ ɚɞ-

ɖɜɧɞɧɡ ɚɛɑɜɌɢɔɕ, Ɏɧɛɚɗəɑəəɧɡ ɛɚ ɛɚɎɚɐɟ ɜɌɓɜɧɎɚɎ Ɏəɟɞɜɔɣɑɜɑɛəɧɡ ɌəɑɎɜɔɓɘ, 13 ɛɌɢɔɑəɞɌɘ, 

ɛɚɘɔɘɚ ɞɜɌɐɔɢɔɚəəɚɕ ɐɔɏɔɞɌɗɨəɚɕ ɝɟɍɞɜɌɖɢɔɚəəɚɕ ɌəɏɔɚɏɜɌɠɔɔ, Ɏɧɛɚɗəɑəɚ ȸȼȬ ɝ ɎɔɓɟɌɗɔɓɌ-

ɢɔɑɕ ɝ Ɏɜɑɘɑəəɧɘ ɜɌɓɜɑɤɑəɔɑɘ ɖɚəɞɜɌɝɞəɚɕ ɖɔəɑɞɔɖɔ (TRICKS; GE Healthcare). 

ȼɑɓɟɗɨɞɌɞɧ. ȺɍɝɗɑɐɚɎɌəɚ 13 ɛɌɢɔɑəɞɚɎ ɝ 16 ɖɗɔɛɔɜɚɎɌəəɧɘɔ ɌəɑɎɜɔɓɘɌɘɔ Ɏ ɚɝɞɜɚɕ 

ɝɞɌɐɔɔ əɑɞɜɌɎɘɌɞɔɣɑɝɖɚɏɚ ɝɟɍɌɜɌɡəɚɔɐɌɗɨəɚɏɚ ɖɜɚɎɚɔɓɗɔɫəɔɫ. ȿ ɚɐəɚɏɚ ɛɌɢɔɑəɞɌ əɌɕɐɑəɌ 

ɤɑɕɖɌ ɌəɑɎɜɔɓɘɧ, ɛɚɐɞɎɑɜɒɐɑəəɌɫ ɢɑɜɑɍɜɌɗɨəɚɕ ɌəɏɔɚɏɜɌɠɔɑɕ, ɣɞɚ ɛɚɞɜɑɍɚɎɌɗɚ ɛɚɎɞɚɜəɚɏɚ 

ɖɗɔɛɔɜɚɎɌəɔɫ. ȿ ɚɐəɚɏɚ ɛɌɢɔɑəɞɌ ɚɍəɌɜɟɒɑəɌ ɐɔɝɝɑɖɢɔɫ ɛɚɓɎɚəɚɣəɚɕ Ɍɜɞɑɜɔɔ. 

ȮɧɎɚɐɧ. TRICKS MRA ɚɍɗɌɐɌɑɞ Ɏɧɝɚɖɔɘ ɜɌɓɜɑɤɑəɔɑɘ ɔɓɚɍɜɌɒɑəɔɕ ɔəɞɜɌɖɜɌəɔɌɗɨəɧɡ 

Ɍɜɞɑɜɔɕ, Ɏɚɓɘɚɒəɚɝɞɨɪ ɛɚɗɟɣɑəɔɫ ɩɞɚɕ ɔəɠɚɜɘɌɢɔɔ əɑɔəɎɌɓɔɎəɚ, ɛɜɔ ɩɞɚɘ ɚɞɝɟɞɝɞɎɟɑɞ ɗɟɣɑ-

ɎɌɫ əɌɏɜɟɓɖɌ. ȻɚɝɗɑɚɛɑɜɌɢɔɚəəɌɫ ɚɢɑəɖɌ ɖɗɔɛɔɜɚɎɌəəɧɡ ɔəɞɜɌɖɜɌəɔɌɗɨəɧɡ ɌəɑɎɜɔɓɘ ɘɚɒɑɞ 

ɚɝɟɥɑɝɞɎɗɫɞɨɝɫ ɝ ɛɚɘɚɥɨɪ ɩɞɚɏɚ əɚɎɚɏɚ ɘɑɞɚɐɌ ɎɔɓɟɌɗɔɓɌɢɔɔ. 
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POSTOPERATIVE CONTROL IN PATIENTS WITH CLIPPED INTRACRANIAL ANEURYSMS  
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urpos e. We used a non -invasive method (dynamic MR angiography) vs. an invasive angi-

ography as the gold standard to evaluate the quality of intracranial aneurysms clipping.  

Materials and methods . To evaluate the long -term results of emergent open repair per-

forme d for ruptured intracranial aneurysms, 13 patients underwent time -resolved imaging 

of contrast kinetics -MR angiography (TRICKS; GE Healthcare), as well as invasive digital subtraction 

angiography.  

Results . We examined 13 patients with 16 clipped aneurysms in the acute stage of non -

traumatic subarachnoid hemorrhage. In one  patient,  an  aneurysm  neck was  found with MR angi - 
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ography, confirmed by invasive angiography, which required repeated clipping. One patient devel-

oped a dissection of the vertebral ar tery.  

Conclusion.  TRICKS MRA has a number of advantages: high resolution imaging of intracra-

nial arteries, non -invasiveness and absence of radiation exposure compared to CT. As the availability 

of non -invasive dynamic angiography increases, we consider tha t this method will become a very 

useful tool for postoperative control of clipped intracranial aneurysms.  

 

Keywords: magnetic resonance imaging, MR angiography of head and neck, TRICKS, intra-

cranial aneurysms, postoperative control.  
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ɑɣɑəɔɑ ɜɌɓɚɜɎɌɎɤɔɡɝɫ ɔəɞɜɌɖɜɌəɔ-

Ɍɗɨəɧɡ ɌəɑɎɜɔɓɘ (ȴȬ) ɟ ɛɌɢɔɑəɞɚɎ ɝ 

ɚɝɞɜɧɘ əɑɞɜɌɎɘɌɞɔɣɑɝɖɔɘ ɝɟɍɌɜɌɡ-

əɚɔɐɌɗɨəɧɘ ɖɜɚɎɚɔɓɗɔɫəɔɑɘ (əȽȬȶ) Ɏ 

ɛɑɜɎɟɪ ɚɣɑɜɑɐɨ əɌɛɜɌɎɗɑəɚ əɌ 

ɛɜɑɐɚɞɎɜɌɥɑəɔɑ ɛɚɎɞɚɜəɚɏɚ ɝɟɍɌɜɌɡəɚɔɐɌɗɨəɚ-

ɏɚ ɖɜɚɎɚɔɓɗɔɫəɔɫ (ȽȬȶ). Ȯ ɚɞɐɌɗɑəəɚɘ ɛɚɝɗɑ-

ɚɛɑɜɌɢɔɚəəɚɘ ɛɑɜɔɚɐɑ ɎɌɒəɌ ɎɔɓɟɌɗɔɓɌɢɔɫ 

ɔəɞɜɌɖɜɌəɔɌɗɨəɧɡ Ɍɜɞɑɜɔɕ ɐɗɫ ɚɢɑəɖɔ ɚɝɞɌ-

ɞɚɣəɚɕ ɌəɑɎɜɔɓɘɧ ɔ Ɏɚɓɘɚɒəɚɏɚ ɛɚɎɜɑɒɐɑəɔɫ 

ɚɝəɚɎəɚɏɚ ɝɚɝɟɐɌ. ȽɚɎɜɑɘɑəəɧɑ əɑɔəɎɌɓɔɎəɧɑ 

ɘɑɞɚɐɔɖɔ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɐɌɪɞ Ɏɚɓɘɚɒ-

əɚɝɞɨ əɑ ɞɚɗɨɖɚ ɚɛɜɑɐɑɗɔɞɨ ɔɝɞɚɣəɔɖ ɖɜɚɎɚɔɓ-

ɗɔɫəɔɫ Ɏ ɚɝɞɜɚɘ ɛɑɜɔɚɐɑ əȽȬȶ, əɚ ɔ ɖɚəɞɜɚɗɔ-

ɜɚɎɌɞɨ ɝɞɑɛɑəɨ ɚɍɗɔɞɑɜɌɢɔɔ ɌəɑɎɜɔɓɘɧ ɛɚɝɗɑ 

ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ, ɚɢɑəɔɎɌɞɨ ɖɚɗɔɣɑɝɞɎɚ 

ɔ ɔɓɘɑəɑəɔɑ ɜɌɓɘɑɜɚɎ əɑɜɌɓɚɜɎɌɎɤɔɡɝɫ Ɍəɑ-

Ɏɜɔɓɘ (ɑɝɗɔ ɚəɔ ɑɝɞɨ), Ɍ ɞɌɖɒɑ ɚɍəɌɜɟɒɔɞɨ Ɏɚɓ-

ɘɚɒəɧɑ ɛɚɎɞɚɜəɧɑ ɜɌɓɜɧɎɧ ȴȬ, ɖɚɞɚɜɧɑ Ɏɧ-

ɓɧɎɌɪɞ ɞɫɒɑɗɧɑ ɚɝɗɚɒəɑəɔɫ [1ð5].  

ɂɑɜɑɍɜɌɗɨəɌɫ ɌəɏɔɚɏɜɌɠɔɫ (ɂȬȯ) ɫɎɗɫɑɞ-

ɝɫ çɩɞɌɗɚəəɧɘ ɘɑɞɚɐɚɘè ɐɗɫ ɚɢɑəɖɔ ɝɚɝɞɚɫəɔɫ 

ȴȬ ɛɚɝɗɑ ɘɔɖɜɚɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ. ɉɞɚɞ 

ɘɑɞɚɐ ɛɚɓɎɚɗɫɑɞ ɚɢɑəɔɎɌɞɨ əɌɗɔɣɔɑ ɜɑɢɔɐɔɎɔ-

ɜɟɪɥɑɏɚ ɛɚɞɚɖɌ Ɏ ɌəɑɎɜɔɓɘɑ, ɚɍɗɌɐɌɑɞ Ɏɧɝɚ-

ɖɔɘ ɛɜɚɝɞɜɌəɝɞɎɑəəɧɘ ɜɌɓɜɑɤɑəɔɑɘ ɔ Ɏɚɓ-

ɘɚɒəɚɝɞɫɘɔ 3D-ɜɑɖɚəɝɞɜɟɖɢɔɔ. ȺɐəɌɖɚ ɚə ɫɎ-

ɗɫɑɞɝɫ ɔəɎɌɓɔɎəɧɘ ɔ ɝɎɫɓɌə ɝ ɚɛɜɑɐɑɗɑəəɧɘ 

ɜɔɝɖɚɘ ɔəɠɌɜɖɞɌ ɘɚɓɏɌ, ɛɚɍɚɣəɧɘɔ ɜɑɌɖɢɔɫɘɔ 

əɌ ɖɚəɞɜɌɝɞəɧɕ ɛɜɑɛɌɜɌɞ, ɏɑɘɌɞɚɘɌɘɔ Ɏ ɘɑɝɞɑ 

ɛɟəɖɢɔɔ [6ð8].  

Ȯ ɛɚɝɗɑɐəɑɑ Ɏɜɑɘɫ ɘɑɞɚɐɚɘ ɎɧɍɚɜɌ ɛɚ-

ɝɗɑɚɛɑɜɌɢɔɚəəɚɏɚ ɘɚəɔɞɚɜɔəɏɌ ɌəɑɎɜɔɓɘ Ɏɝɑ 

ɣɌɥɑ ɛɜɔɓəɌɑɞɝɫ ȶȾ-ɌəɏɔɚɏɜɌɠɔɫ (ȶȾȬ), ɖɚɞɚ-

ɜɌɫ ɛɚɓɎɚɗɫɑɞ ɚɢɑəɔɎɌɞɨ ɝɞɑɛɑəɨ ɓɌɖɜɧɞɔɫ 

ɌəɑɎɜɔɓɘɧ. ȺɝəɚɎəɌɫ ɚɍɗɌɝɞɨ ɛɜɔɘɑəɑəɔɫ ȶȾȬ 

ð ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɑ əɌɍɗɪɐɑəɔɑ ɓɌ ɖɗɔɛɔɜɚ-

ɎɌəəɧɘɔ ɌəɑɎɜɔɓɘɌɘɔ. ȮɌɒəɚ ɚɞɘɑɞɔɞɨ, ɣɞɚ 

ɎɔɓɟɌɗɔɓɌɢɔɫ ɔ ɛɜɔ ɩɞɚɘ ɐɔɌɏəɚɝɞɔɣɑɝɖɌɫ ɞɚɣ-

əɚɝɞɨ ȶȾ ɐɗɫ ɚɢɑəɖɔ ɚɝɞɌɞɚɣəɚɕ ɌəɑɎɜɔɓɘɧ ɛɚ-

ɝɗɑ ɖɗɔɛɔɜɚɎɌəɔɫ, ɝɚɏɗɌɝəɚ ɛɜɚɎɑɐɑəəɧɘ ɔɝ-

ɝɗɑɐɚɎɌəɔɫɘ, ɚɢɑəɔɎɌɑɞɝɫ Ɏ 88,1% [9]. ȰɎɟɡ-

ɩəɑɜɏɑɞɔɣɑɝɖɌɫ ȶȾ ɞɌɖɒɑ ɜɌɝɝɘɌɞɜɔɎɌɑɞɝɫ ɖɌɖ 

ɛɑɜɝɛɑɖɞɔɎəɧɕ ɘɑɞɚɐ ɎɔɓɟɌɗɔɓɌɢɔɔ ɖɗɔɛɔɜɚ-

ɎɌəəɧɡ ȴȬ ɔ ɫɎɗɫɑɞɝɫ ɛɚɞɑəɢɔɌɗɨəɚɕ ɓɌɘɑəɚɕ 

ɂȬȯ [10]. ȶɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɣɑɝɖɌɫ Ɍə-

ɏɔɚɏɜɌɠɔɫ ɞɌɖɒɑ ɘɚɒɑɞ Ɏɧɛɚɗəɫɞɨɝɫ ɝ ɛɚɘɚ-

ɥɨɪ ɐɔəɌɘɔɣɑɝɖɚɕ ɞɑɡəɔɖɔ ɐɗɫ ɛɚɗɟɣɑəɔɫ ɔə-

ɠɚɜɘɌɢɔɔ ɚ ɖɜɚɎɚɞɚɖɑ Ɏ ɔəɞɜɌɖɜɌəɔɌɗɨəɧɡ 

Ɍɜɞɑɜɔɫɡ. ȺɐəɌɖɚ ɚɏɜɌəɔɣɑəɔɑɘ ɐɔəɌɘɔɣɑɝɖɚɕ 

ȶȾ-ɌəɏɔɚɏɜɌɠɔɔ ɫɎɗɫɪɞɝɫ ɓəɌɣɔɞɑɗɨəɚ ɍɚɗɑɑ 

Ɏɧɝɚɖɔɑ ɐɚɓɧ ɚɍɗɟɣɑəɔɫ (ɛɚɝɖɚɗɨɖɟ ɝɖɌəɔɜɚɎɌ-

əɔɑ ɛɜɚɎɚɐɔɞɝɫ əɑɝɖɚɗɨɖɚ ɜɌɓ Ɏ ɚɐəɚɘ ɔ ɞɚɘ ɒɑ 

ɘɑɝɞɑ ɝɜɑɓɌ) [11]. 

ȸɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɌɫ ɌəɏɔɚɏɜɌɠɔɫ 

(ȸȼȬ) (ɝ ɖɚəɞɜɌɝɞəɧɘ ɟɝɔɗɑəɔɑɘ ɔ ɍɑɓ əɑɏɚ) Ɏɝɑ 

ɌɖɞɔɎəɑɑ ɔɝɛɚɗɨɓɟɑɞɝɫ Ɏ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ ɖɌɖ 

ɘɑɞɚɐ əɑɔəɎɌɓɔɎəɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɐɗɫ ɖɚəɞɜɚɗɫ 

ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɧɡ ɜɌɓɚɜɎɌɎɤɔɡɝɫ ɌəɑɎɜɔɓɘ. 

ȭɚɗɑɑ ɤɔɜɚɖɚɑ ɛɜɔɘɑəɑəɔɑ ɩɞɚɞ ɘɑɞɚɐ əɌɡɚɐɔɞ 

Ɏ ɝɗɟɣɌɑ ɩɘɍɚɗɔɓɔɜɚɎɌəəɧɡ ɌəɑɎɜɔɓɘ. Ⱦɑɘ əɑ 

ɘɑəɑɑ, ɛɚ ɘɑɜɑ ɜɌɓɎɔɞɔɫ ɞɑɡəɚɗɚɏɔɕ ɝɖɌəɔɜɚ-

ɎɌəɔɫ ɛɚɫɎɗɫɪɞɝɫ əɚɎɧɑ ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɔ, 

ɛɚɓɎɚɗɫɪɥɔɑ ɝəɔɓɔɞɨ ɖɚɗɔɣɑɝɞɎɚ ɌɜɞɑɠɌɖɞɚɎ ɔ 

ɞɚɣəɚ ɎɔɓɟɌɗɔɓɔɜɚɎɌɞɨ ɖɗɔɛɔɜɚɎɌəəɧɑ Ɍəɑ-

Ɏɜɔɓɘɧ. Ȱɚɛɚɗəɑəɔɑ ɍɑɝɖɚəɞɜɌɝɞəɚɕ ȸȼȬ ɎɎɑ-

ɐɑəɔɑɘ ɏɌɐɚɗɔəɔɕ-ɝɚɐɑɜɒɌɥɑɏɚ ɖɚəɞɜɌɝɞəɚɏɚ 

ɛɜɑɛɌɜɌɞɌ, ɖɌɖ ɛɜɌɎɔɗɚ, ɛɚɎɧɤɌɑɞ ɞɚɣəɚɝɞɨ 

ɐɔɌɏəɚɝɞɔɖɔ ɔ, Ɏ ɜɫɐɑ ɝɗɟɣɌɑɎ, ɛɚɓɎɚɗɫɑɞ ɔɓɍɑ-

ɒɌɞɨ ɂȬȯ [12].  

Ȯ 2003ð2004 ɏɏ. ɖɚɘɛɌəɔɫ GE Healthcare 

(ɃɌɗɠɚəɞ-Ƚɑəɞ-ȰɒɌɕɗɝ, Ȭəɏɗɔɫ) ɜɌɓɜɌɍɚɞɌɗɌ 

əɚɎɧɕ ɘɑɞɚɐ ɎɔɓɟɌɗɔɓɌɢɔɔ əɌ ɚɝəɚɎɑ ɔɝɝɗɑɐɚ-

ɎɌəɔɕ, ɣɌɝɞɔɣəɚ ɛɜɚɎɑɐɑəəɧɡ əɌ ɖɌɠɑɐɜɑ ɘɑ-

ɐɔɢɔəɝɖɚɕ ɠɔɓɔɖɔ ȿəɔɎɑɜɝɔɞɑɞɌ ȮɔɝɖɚəɝɔəɌ 

[16ð19]. ɉɞɚɞ əɚɎɧɕ ɘɑɞɚɐ ɎɔɓɟɌɗɔɓɌɢɔɔ, ɔɓ-

Ɏɑɝɞəɧɕ ɖɌɖ ɞɑɡəɚɗɚɏɔɫ ɎɔɓɟɌɗɔɓɌɢɔɔ ɖɔəɑɞɔ-

ɖɔ ɖɚəɞɜɌɝɞɌ ɝ ɜɌɓɜɑɤɑəɔɑɘ ɛɚ Ɏɜɑɘɑəɔ ɔɗɔ 
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ɐɔəɌɘɔɣɑɝɖɌɫ ȸȼȬ (Time Resolved Imaging of 

Contrast KineticS, TRICKS), ɛɜɑɐɝɞɌɎɗɫɑɞ ɝɚɍɚɕ 

ɐɔəɌɘɔɣɑɝɖɚɑ ɔɓɚɍɜɌɒɑəɔɑ Ɏəɟɞɜɔɝɚɝɟɐɔɝɞɚɏɚ 

ɛɚɞɚɖɌ ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ. TRICKS ɚɍɑɝ-

ɛɑɣɔɎɌɑɞ ɚɞəɚɝɔɞɑɗɨəɚ Ɏɧɝɚɖɚɑ ɛɜɚɝɞɜɌəɝɞɎɑə-

əɚɑ ɜɌɓɜɑɤɑəɔɑ, Ɍ ɞɌɖɒɑ ɛɜɑɐɚɝɞɌɎɗɫɑɞ ɔə-

ɠɚɜɘɌɢɔɪ ɚ ɐɔəɌɘɔɣɑɝɖɚɘ ɛɚɞɚɖɑ, ɖɚɞɚɜɚɑ ɜɌ-

əɑɑ ɍɧɗɚ əɑɐɚɝɞɟɛəɚ ɍɑɓ ɍɚɗɑɑ ɔəɎɌɓɔɎəɧɡ ɔɝ-

ɝɗɑɐɚɎɌəɔɕ, ɞɌɖɔɡ ɖɌɖ ɔəɞɑɜɎɑəɢɔɚəəɌɫ Ɍəɏɔɚ-

ɏɜɌɠɔɫ [11].  

TRICKS ɚɍɑɝɛɑɣɔɎɌɑɞ ȸȼ-ɌəɏɔɚɏɜɌɠɔɪ ɝ 

ɡɚɜɚɤɔɘ ɛɜɚɝɞɜɌəɝɞɎɑəəɧɘ ɔ Ɏɜɑɘɑəəɧɘ ɜɌɓ-

ɜɑɤɑəɔɑɘ, ɝ Ɏɚɓɘɚɒəɚɝɞɨɪ ɚɞɝɗɑɒɔɎɌəɔɫ ɛɔɖɌ 

ɌɜɞɑɜɔɌɗɨəɚɕ ɠɌɓɧ ɝ ɘɔəɔɘɌɗɨəɧɘ ɟɜɚɎəɑɘ 

ɝɔɏəɌɗɚɎ ɚɞ Ɏɑəɚɓəɚɏɚ ɖɜɚɎɚɞɚɖɌ, Ɍ ɞɌɖɒɑ ɛɚɗɟ-

ɣɌɞɨ ɐɌəəɧɑ ɚ ɜɌɓɗɔɣəɧɡ ɠɌɓɌɡ ɖɜɚɎɚɞɚɖɌ ɛɚ-

ɝɗɑ ɛɚɗɟɣɑəɔɫ ɔɓɚɍɜɌɒɑəɔɕ. ȮɜɑɘɑəəɌɫ Ɏɧɍɚɜ-

ɖɌ ɔ ɜɑɖɚɘɍɔəɌɢɔɫ ɖɚɘɛɗɑɖɝəɧɡ ɐɌəəɧɡ ɟɗɟɣ-

ɤɌɪɞ Ɏɜɑɘɑəəɟɪ ɝɚɝɞɌɎɗɫɪɥɟɪ ɐɔəɌɘɔɣɑɝɖɚɕ 

3D -ɎɔɓɟɌɗɔɓɌɢɔɔ ɍɑɓ ɟɡɟɐɤɑəɔɫ ɛɜɚɝɞɜɌə-

ɝɞɎɑəəɚɏɚ ɜɌɓɜɑɤɑəɔɫ. 

ȰɌəəɌɫ ɘɑɞɚɐɔɖɌ əɌɤɗɌ ɝɎɚɑ ɛɜɔɘɑəɑ-

əɔɑ Ɏ ɛɜɑɐɚɛɑɜɌɢɔɚəəɚɕ ɐɔɌɏəɚɝɞɔɖɑ ɘɌɗɨ-

ɠɚɜɘɌɢɔɕ ɝɛɔəəɚɏɚ ɘɚɓɏɌ, ɝɚɝɟɐɔɝɞɧɡ ɛɚɜɌɒɑ-

əɔɕ ɚɜɍɔɞ ɔ ɘɫɏɖɔɡ ɞɖɌəɑɕ ɗɔɢɑɎɚɕ ɚɍɗɌɝɞɔ. 

ȺɐəɌɖɚ ɛɚɖɌ əɑɞ ɐɌəəɧɡ ɚ ɛɜɔɘɑəɑəɔɔ ɐɌəəɚɕ 

ɘɑɞɚɐɔɖɔ Ɏ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɘ ɖɚəɞɜɚɗɑ ɖɗɔ-

ɛɔɜɚɎɌəəɧɡ ȴȬ [11, 13, 14]. 

ȻɜɑɐɝɞɌɎɗɫɑɘ əɌɤ ɛɑɜɎɚəɌɣɌɗɨəɧɕ 

ɚɛɧɞ ɛɜɔɘɑəɑəɔɫ TRICKS MRA Ɏ ɛɚɝɗɑɚɛɑɜɌɢɔ-

ɚəəɚɕ ɚɢɑəɖɑ ɖɗɔɛɔɜɚɎɌəəɧɡ ȴȬ ɟ ɛɌɢɔɑəɞɚɎ, 

ɛɑɜɑəɑɝɤɔɡ ɚɝɞɜɚɑ əȽȬȶ.  

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. 

Ȯ ɚɞɐɌɗɑəəɚɘ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɘ ɛɑɜɔ-

ɚɐɑ, ɝɛɟɝɞɫ 3-6 ɘɑɝɫɢɑɎ ɛɚɝɗɑ ɘɔɖɜɚɡɔɜɟɜɏɔɣɑ-

ɝɖɚɏɚ ɖɗɔɛɔɜɚɎɌəɔɫ ȴȬ əɑɝɦɑɘəɧɘɔ ɌəɑɎɜɔɓ-

ɘɌɞɔɣɑɝɖɔɘɔ ɖɗɔɛɝɌɘɔ YASARGIL ɠɔɜɘɧ 

Aesculap, ɛɌɢɔɑəɞɧ ɍɧɗɔ ɛɜɔɏɗɌɤɑəɧ əɌ ɖɚə-

ɞɜɚɗɨəɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɐɗɫ ɚɢɑəɖɔ ɚɝɞɌɞɚɣəɚɕ 

ɌəɑɎɜɔɓɘɧ ɔ Ɏɚɓɘɚɒəɚɏɚ ɛɚɎɜɑɒɐɑəɔɫ ɚɝəɚɎ-

əɚɏɚ ɝɚɝɟɐɌ. ȽɚɏɗɌɝəɚ ɔəɝɞɜɟɖɢɔɔ ɘɑɐɔɢɔəɝɖɚ-

ɏɚ ɔɓɐɑɗɔɫ (ɌəɑɎɜɔɓɘɌɞɔɣɑɝɖɔɑ ɖɗɔɛɝɧ 

YASARGIL ɔɓ ɞɔɞɌəɌ ɔ ɝɛɗɌɎɌ Phynox), ɛɌɢɔɑəɞ, 

ɛɜɔ ɛɜɚɎɑɐɑəɔɔ ȸȼȾ ɝ ɝɔɗɚɕ ɘɌɏəɔɞəɚɏɚ ɛɚɗɫ 

1,5 ɔ 3 ȾɑɝɗɌ, əɑ ɛɚɐɎɑɜɏɌɑɞɝɫ ɐɚɛɚɗəɔɞɑɗɨəɚɘɟ 

ɜɔɝɖɟ, Ɍ ɌɜɞɑɠɌɖɞɧ, ɖɚɞɚɜɧɑ ɝɚɓɐɌɪɞ ɖɗɔɛɝɧ 

əɌ ɔɓɚɍɜɌɒɑəɔɫɡ ȸȼȾ, ð ɟɘɑɜɑəəɧɑ. ȺɐəɌɖɚ, Ɏ 

ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ȸȼ-ɣɌɝɞɚɞɧ ɔɘɛɟɗɨɝɚɎ, Ɏɑɗɔɣɔ-

əɌ ɌɜɞɑɠɌɖɞɚɎ ɘɚɒɑɞ ɘɑəɫɞɨɝɫ. 

ȻɌɢɔɑəɞɧ ɍɧɗɔ ɍɑɓ ɖɗɔəɔɣɑɝɖɔɡ ɛɜɚɫɎ-

ɗɑəɔɕ ɛɚɎɞɚɜəɧɡ əȽȬȶ.  

Ȯ ɟɝɗɚɎɔɫɡ əɑɎɜɚɗɚɏɔɣɑɝɖɚɏɚ ɚɞɐɑɗɑəɔɫ 

ɚɍɝɗɑɐɚɎɌəɚ 13 ɛɌɢɔɑəɞɚɎ, ɐɗɫ ɖɚəɞɜɚɗɫ ɝɞɑɛɑ-

əɔ ɓɌɖɜɧɞɔɫ ɌəɑɎɜɔɓɘ ɍɧɗɌ ɎɧɛɚɗəɑəɌ ɂȬȯ. 

Ȱɗɫ ɔɓɟɣɑəɔɫ Ɏɚɓɘɚɒəɚɝɞɔ ɔɝɛɚɗɨɓɚɎɌəɔɫ əɑ-

ɔəɎɌɓɔɎəɚɕ ɘɑɞɚɐɔɖɔ ɟ ɐɌəəɚɕ ɏɜɟɛɛɧ ɛɌɢɔɑə-

ɞɚɎ, ɍɑɓ ɟɎɑɗɔɣɑəɔɫ ɗɟɣɑɎɚɕ əɌɏɜɟɓɖɔ, ɐɚɛɚɗəɔ-

ɞɑɗɨəɚ ɛɜɔɘɑəɫɗɔɝɨ ȸȼȾ, ȸȼȬ, ɐɔəɌɘɔɣɑɝɖɌɫ 

ȸȼȬ (TRICKS).  

ȴɝɝɗɑɐɚɎɌəɔɫ ȸȼȾ ɔ ȸȼȬ Ɏɧɛɚɗəɫɗɔɝɨ 

əɌ ɌɛɛɌɜɌɞɑ MR Optima MR450w 1,5 T General 

Electric.  

Ȯ ɛɜɚɞɚɖɚɗ ɔɝɝɗɑɐɚɎɌəɔɫ Ɏɡɚɐɔɗɔ ɝɗɑ-

ɐɟɪɥɔɑ ɔɘɛɟɗɨɝəɧɑ ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɔ: Ⱦ1-

Ȯȴ, Ⱦ2-Ȯȴ, FLAIR, DWI, SWAN, 3D TOF, TRICKS, 

SPGR (Tr ics, SPGR ð ɝ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ). 

Ȼɜɔ ɍɑɝɖɚəɞɜɌɝɞəɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɚɢɑ-

əɔɎɌɗɔɝɨ: ɝɚɝɞɚɫəɔɑ ɛɌɜɑəɡɔɘɧ ɏɚɗɚɎəɚɏɚ ɘɚɓ-

ɏɌ ɔ ɑɏɚ ɒɑɗɟɐɚɣɖɚɎɚɕ ɝɔɝɞɑɘɧ, Ɍ ɞɌɖɒɑ ɝɟɍ-

ɐɟɜɌɗɨəɚɏɚ, ɖɚəɎɑɖɝɔɞɌɗɨəɚɏɚ, ɝɟɍɌɜɌɡəɚɔɐɌɗɨ-

əɧɡ ɛɜɚɝɞɜɌəɝɞɎ ɔ ɍɌɓɌɗɨəɧɡ ɢɔɝɞɑɜə. ȻɌɜɌ-

ɘɑɞɜɧ ɝɖɌəɔɜɚɎɌəɔɫ ɍɧɗɔ ɝɗɑɐɟɪɥɔɘɔ: Ⱦ1-Ȯȴ 

(TR:352, TE: 11), Ⱦ2-Ȯȴ (TR: 4944ð5133, TE 102 -

104), FLAIR (TR: 8800, TE: 123), 3DTOF (TR: 28, 

TE:3,2), SPGR (TR: 4,4, TE: 1,4).  

ȻɌɜɌɘɑɞɜɧ Trics-ȸȼȬ ɍɧɗɔ ɝɗɑɐɟɪɥɔɘɔ: 

FOV:24Į19, NEX = 0,5 ɖɚɗɔɣɑɝɞɎɚ ɝɜɑɓɚɎ ð 168, 

ɖɚɜɚɞɖɔɑ, TR / TE (3,4/1,3), ɞɚɗɥɔəɌ ɝɜɑɓɌ 2,2 

ɘɘ. 

TRICKS ɛɜɚɎɚɐɔɗɌɝɨ ɛɜɔ ɎɎɑɐɑəɔɔ ɏɌɐɚ-

ɗɔəɔɕ-ɝɚɐɑɜɒɌɥɑɏɚ ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ 

ɚɍɦɑɘɚɘ ɔɓ ɜɌɝɣɑɞɌ 0,1 ɘɘɚɗɨ/ɖɏ ɝ ɛɚɘɚɥɨɪ 

ɍɚɗɪɝəɚɏɚ ɤɛɜɔɢɌ ɝɚ ɝɖɚɜɚɝɞɨɪ 3 ɘɗ/ɝ. 

Ȯɚ Ɏɜɑɘɫ ɍɚɗɪɝəɚɕ ɔəɦɑɖɢɔɔ ɖɚəɞɜɌɝɞ-

əɚɏɚ ɎɑɥɑɝɞɎɌ ɛɚɎɞɚɜəɚ (ɐɚ 16 ɜɌɓ) ɛɚɗɟɣɌɗɔ 

ɞɜɑɡɘɑɜəɧɑ ɔɓɚɍɜɌɒɑəɔɫ ȸȼȬ ɔəɞɑɜɑɝɟɪɥɑɕ 

ɚɍɗɌɝɞɔ. ɃɌɝɞɚɞɌ ɖɌɐɜɚɎ ɝɚɝɞɌɎɗɫɗɌ ɛɜɔɘɑɜəɚ 2 

ɝ əɌ ɚɐəɟ ɝɑɜɔɪ. Ƚəɔɘɖɔ Ɏɧɛɚɗəɫɗɔɝɨ Ɏ Ɍɖɝɔ-

Ɍɗɨəɚɕ ɛɗɚɝɖɚɝɞɔ ɐɗɫ ɛɑɜɎɚəɌɣɌɗɨəɚɕ ɚɢɑəɖɔ 

ɛɚɜɌɒɑəɔɫ; ɛɜɔ əɑɚɍɡɚɐɔɘɚɝɞɔ ɚɝɟɥɑɝɞɎɗɫɗɚɝɨ 

Ɏɞɚɜɚɑ ɝɖɌəɔɜɚɎɌəɔɑ Ɏ ɎɧɍɜɌəəɚɕ ɚɜɞɚɏɚəɌɗɨ-

əɚɕ ɛɗɚɝɖɚɝɞɔ, ɝɌɏɔɞɞɌɗɨəɚɕ ɔɗɔ ɖɚɜɚəɌɜəɚɕ. 

Ȼɚɝɗɑ TRICKS ɛɜɚɎɚɐɔɗɔ SPGR ɍɑɓ ɐɚ-

ɛɚɗəɔɞɑɗɨəɚɏɚ ɎɎɑɐɑəɔɫ ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌ-

ɞɌ. Ȼɚɗɟɣɑəəɧɑ ɔɓɚɍɜɌɒɑəɔɫ TRICKS ɔ SPGR 

ɛɜɚɝɘɌɞɜɔɎɌɗɔɝɨ ɝ ɛɚɘɚɥɨɪ ɛɜɚɑɖɢɔɔ ɘɌɖɝɔ-

ɘɌɗɨəɚɕ ɔəɞɑəɝɔɎəɚɝɞɔ ɞɜɑɡɘɑɜəɚɏɚ ɚɍɦɑɘɌ 

ɐɌəəɧɡ Ɏ 3D. 

Ȼɜɔ ɚɢɑəɖɑ ȸȼȬ ɚɝɚɍɚɑ ɎəɔɘɌəɔɑ ɟɐɑɗɫ-

ɗɔ ɖɗɔɛɔɜɚɎɌəəɧɘ ɌəɑɎɜɔɓɘɌɘ (ɝɞɑɛɑəɨ ɓɌɖɜɧ-

ɞɔɫ ɌəɑɎɜɔɓɘɧ, əɌɗɔɣɔɑ ɤɑɕɖɔ), ɛɚɔɝɖɟ ɐɜɟɏɔɡ 

ɌɜɞɑɜɔɌɗɨəɧɡ ɌəɑɎɜɔɓɘ, ɌɜɞɑɜɔɚɎɑəɚɓəɧɡ 

ɘɌɗɨɠɚɜɘɌɢɔɕ.  

ɂɑɜɑɍɜɌɗɨəɌɫ ɌəɏɔɚɏɜɌɠɔɫ ɛɜɚɎɚɐɔɗɌɝɨ 

əɌ ɌɛɛɌɜɌɞɌɡ Siemens Axiom Artis DTC ɔ 

General Electric Innova 3000. Ȯɧɛɚɗəɫɗɔɝɨ əɌ-

ɞɔɎəɚɑ, ɝɟɍɞɜɌɖɢɔɚəəɚɑ ɔɝɝɗɑɐɚɎɌəɔɫ ɔəɞɜɌ- ɔ 

ɩɖɝɞɜɌɖɜɌəɔɌɗɨəɧɡ ɚɞɐɑɗɚɎ Ɏɝɑɡ ȭɂȬ. Ȼɜɔ Ɏɧ-

ɫɎɗɑəɔɔ ɛɌɞɚɗɚɏɔɔ Ɏ ɝɚɝɟɐɔɝɞɚɘ ɍɌɝɝɑɕəɑ ɛɜɔ-

ɘɑəɫɗɚɝɨ ɐɚɛɚɗəɔɞɑɗɨəɚɑ ɜɚɞɌɢɔɚəəɚɑ ɔɝɝɗɑɐɚ-

ɎɌəɔɑ. Ȼɚ ɐɌəəɧɘ ɂȬȯ ɜɌɐɔɖɌɗɨəɚɝɞɨ Ɏɧɖɗɪ-

ɣɑəɔɫ ɌəɑɎɜɔɓɘɧ ɔɓ ɖɜɚɎɚɚɍɜɌɥɑəɔɫ ɚɛɜɑɐɑɗɫ-

ɗɔ ɝɚɏɗɌɝəɚ ɖɗɌɝɝɔɠɔɖɌɢɔɔ Raymond J. ð Roy D.  

ȼɑɓɟɗɨɞɌɞɧ. 

Ȯɝɑɏɚ ɚɍɝɗɑɐɚɎɌəɚ 13 ɛɌɢɔɑəɞɚɎ, ɔɓ əɔɡ 

10 ɒɑəɥɔə (ɚɞ 37 ɐɚ 77 ɗɑɞ), 3 ɘɟɒɣɔəɧ (ɚɞ 44 

ɐɚ 52 ɗɑɞ). Ȯɝɑɘ ɩɞɔɘ ɛɌɢɔɑəɞɌɘ Ɏ ɛɑɜɔɚɐ ɚɝɞ-

ɜɑɕɤɑɏɚ əɑɞɜɌɎɘɌɞɔɣɑɝɖɚɏɚ ɝɟɍɌɜɌɡəɚɔɐɌɗɨəɚ-

ɏɚ ɖɜɚɎɚɔɓɗɔɫəɔɫ ɍɧɗɚ ɛɜɚɎɑɐɑəɚ ɘɔɖɜɚɡɔɜɟɜ-

ɏɔɣɑɝɖɚɑ ɖɗɔɛɔɜɚɎɌəɔɑ ȴȬ Ɏ ɖɚɗɔɣɑɝɞɎɑ 16, ɔɓ  
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əɔɡ % ɜɌɓɚɜɎɌɎɤɔɡɝɫ (n = 13) ɔ % ɔəɞɌɖɞəɧɡ (n 

= 3) ɌəɑɎɜɔɓɘ. Ƚɜɚɖɔ Ɏɧɛɚɗəɑəɔɫ ɖɚəɞɜɚɗɨəɧɡ 

ɔɝɝɗɑɐɚɎɌəɔɕ ɝɚɝɞɌɎɗɫɗɔ ɚɞ 8 ɐɚ 49 ɘɑɝɫɢɑɎ. 

Ȯɝɑ ɖɗɔɛɝɧ ɍɧɗɔ Ɏɧɛɚɗəɑəɧ ɔɓ ɝɛɗɌɎɌ ɞɔɞɌəɌ 

ɛɜɚɔɓɎɚɐɝɞɎɌ BBRAUN Aesculap. 

ȷɚɖɌɗɔɓɌɢɔɫ ɌəɑɎɜɔɓɘ əɑ ɎɗɔɫɗɌ əɌ ɛɜɚ-

ɞɚɖɚɗ ɔɝɝɗɑɐɚɎɌəɔɫ ɔ ɖɌɣɑɝɞɎɚ ɔɓɚɍɜɌɒɑəɔɕ əɌ 

TRICKS. Ȼɚɐɜɚɍəɚɑ ɜɌɝɛɜɑɐɑɗɑəɔɑ ɗɚɖɌɗɔɓɌɢɔɔ 

ɖɗɔɛɔɜɚɎɌəəɧɡ ɌəɑɎɜɔɓɘ ɛɜɑɐɝɞɌɎɗɑəɚ Ɏ ɞɌɍ-

ɗɔɢɑ ʈ1. 

ȶɌɣɑɝɞɎɚ ɔɓɚɍɜɌɒɑəɔɫ ɝɚɝɟɐɚɎ ɛɜɔ ȸȼȬ 

ɔ TRICKS Ɏ ɘɑɝɞɑ ɟɝɞɌəɚɎɖɔ ɖɗɔɛɝ ɚɢɑəɔɎɌɗɚɝɨ 

ɛɚ 3-ɍɌɗɗɨəɚɕ ɤɖɌɗɑ, ɏɐɑ 3 ð əɑɞ ɌɜɞɑɠɌɖɞɚɎ, 2 

ð ɘɔəɔɘɌɗɨəɧɑ əɑ ɘɑɤɌɪɞ ɚɢɑəɖɑ ɝɚɝɟɐɌ, 1 ð 

ɑɝɞɨ ɌɜɞɑɠɌɖɞɧ, ɚɢɑəɔɞɨ ɝɚɝɟɐɧ Ɏ ɘɑɝɞɑ ɟɝɞɌ-

əɚɎɖɔ ɖɗɔɛɝ əɑɎɚɓɘɚɒəɚ. ȼɑɓɟɗɨɞɌɞɧ ɚɢɑəɖɔ 

ɖɌɣɑɝɞɎɌ ɔɓɚɍɜɌɒɑəɔɫ ɚɞɜɌɒɑəɧ Ɏ ɞɌɍɗɔɢɑ ʈ2. 

ȽɚɏɗɌɝəɚ ɛɜɚɎɑɐɑəəɚɘɟ ɌəɌɗɔɓɟ ɚɢɑəɔɞɨ 

ɜɌɐɔɖɌɗɨəɚɝɞɨ ɖɗɔɛɔɜɚɎɌəɔɫ ɌəɑɎɜɔɓɘ ɝ ɛɚ-

ɘɚɥɨɪ 3DTOF əɌ ȸȼȾ əɑ ɛɜɑɐɝɞɌɎɗɫɗɚɝɨ Ɏɚɓ-

ɘɚɒəɧɘ Ɏ 100% ɝɗɟɣɌɑɎ ɔɓ-ɓɌ ɌɜɞɑɠɌɖɞɚɎ, ɝɚ-

ɓɐɌɎɌɑɘɧɡ ɖɗɔɛɝɌɘɔ. Ȯ 2-ɡ ɝɗɟɣɌɫɡ (12,5%) əɑ-

Ɏɚɓɘɚɒəɚ ɍɧɗɚ ɚɢɑəɔɞɨ ɝɚɝɟɐɧ ɝ ɛɚɘɚɥɨɪ 

TRICKS, əɚ ɩɞɚ ɍɧɗɚ ɝɎɫɓɌəɚ Ɏ ɍɚɗɨɤɑɕ ɝɞɑɛɑəɔ 

ɝ ɐɑɠɑɖɞɌɘɔ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ, Ɏ ɍɚɗɨɤɔəɝɞɎɑ 

ɝɗɟɣɌɑɎ (87,5%) ɖɌɣɑɝɞɎɚ ɔɓɚɍɜɌɒɑəɔɫ ɍɧɗɚ ɡɚ-

ɜɚɤɔɘ. 

Ȼɚɝɗɑ Ɏɧɛɚɗəɑəɔɫ ȸȼȾ, ȸȼȬ 12 ɛɌɢɔɑə-

ɞɌɘ ɍɧɗɌ əɌɓəɌɣɑəɌ ɂȬȯ, ɚɐɔə ɛɌɢɔɑəɞ ɚɞ ɔə-

ɎɌɓɔɎəɚɕ ɌəɏɔɚɏɜɌɠɔɔ ɚɞɖɌɓɌɗɝɫ. Ȼɚ ɐɌəəɧɘ 

TRICKS ɔ ɂȬȯ ɟ ɚɐəɚɏɚ ɛɌɢɔɑəɞɌ ɍɧɗɌ ɚɍəɌɜɟ-

ɒɑəɌ ɤɑɕɖɌ ɗɑɣɑəəɚɕ ɌəɑɎɜɔɓɘɧ, ɖɚɞɚɜɌɫ Ɏ 

ɐɌɗɨəɑɕɤɑɘ ɍɧɗɌ ɖɗɔɛɔɜɚɎɌəɌ ɘɔɖɜɚɡɔɜɟɜɏɔ-

ɣɑɝɖɔɘ ɘɑɞɚɐɚɘ (ɜɔɝ. 1).  

ȿ ɚɐəɚɏɚ ɔɓ ɛɌɢɔɑəɞɚɎ əɌ ȸȼȾ ɚɛɜɑɐɑɗɫ-

ɗɌɝɨ ɗɚɖɌɗɨəɌɫ ɐɔɝɝɑɖɢɔɫ ɛɚɓɎɚəɚɣəɚɕ Ɍɜɞɑ-

ɜɔɔ, əɑ ɎɧɫɎɗɑəəɌɫ əɌ ɂȬȯ, əɑ ɛɚɞɜɑɍɚɎɌɎɤɌɫ 

ɖɌɖɚɏɚ-ɗɔɍɚ ɗɑɣɑəɔɫ. 

ȿ ɐɜɟɏɔɡ ɛɌɢɔɑəɞɚɎ, ɛɚɝɗɑ ɖɚəɞɜɚɗɨəɚɏɚ 

ɔɝɝɗɑɐɚɎɌəɔɫ, ɡɔɜɟɜɏɔɣɑɝɖɚɑ ɗɑɣɑəɔɑ əɑ ɛɜɚɎɚ-

ɐɔɗɚɝɨ. 

Ⱥɍɝɟɒɐɑəɔɑ.  

Ȯ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ ɑɥɑ əɑ ɜɌɓɜɌɍɚɞɌəɧ 

ɜɑɖɚɘɑəɐɌɢɔɔ ɛɚ ɣɌɝɞɚɞɑ ɎɔɓɟɌɗɔɓɔɜɟɪɥɔɡ ɔɝ-

ɝɗɑɐɚɎɌəɔɕ ɛɚɝɗɑ ɖɗɔɛɔɜɚɎɌəəɧɡ ȴȬ, ɛɚɩɞɚɘɟ 

ɐɗɫ ɖɌɒɐɚɏɚ ɔɓ  ɛɌɢɔɑəɞɚɎ ɎɧɍɔɜɌɑɞɝɫ ɔəɐɔɎɔ- 

ȾɌɍɗɔɢɌ ʈ1.     ȼɌɝɛɜɑɐɑɗɑəɔɑ ɗɚɖɌɗɔɓɌɢɔɔ ɖɗɔɛɔɜɚɎɌəəɧɡ ɌəɑɎɜɔɓɘ. 

ʃʦʢʘʣʠʟʘʮʠʷ  ʂʦʣʠʯʝʩʪʚʦ % 

ʇʝʨʝʜʥʷʷ ʩʦʝʜʠʥʠʪʝʣʴʥʘʷ ʘʨʪʝʨʠʷ 5 31,25 

ʇʝʨʝʜʥʷ ̫ʚʦʨʩʠʥʯʘʪʘʷ ʘʨʪʝʨʠʷ 1 6,25 

ɿʘʜʥʷʷ ʩʦʝʜʠʥʠʪʝʣʴʥʘʷ ʘʨʪʝʨʠʷ 2 12,5 

ɿʘʜʥʷʷ ʥʠʞʥʷʷ ʤʦʟʞʝʯʢʦʚʘʷ ʘʨʪʝʨʠʷ 2 12,5 

ʇʝʨʠʢʘʣʣʝʟʥʘʷ ʘʨʪʝʨʠʷ 1 6,25 

ɺʥʫʪʨʝʥʥʷʷ ʩʦʥʥʘʷ ʘʨʪʝʨʠʷ 1 6,25 

ʉʨʝʜʥʷʷ ʤʦʟʛʦʚʘʷ ʘʨʪʝʨʠʷ 4 25 

 

   
 

ȾɌɍɗɔɢɌ ʈ2.     ȼɑɓɟɗɨɞɌɞɧ ɚɢɑəɖɔ ɖɌɣɑɝɞɎɌ ɔɓɚɍɜɌɒɑəɔɫ ɛɜɔ ȸȼȬ ɔ TRICS. 

ʂʘʯʝʩʪʚʦ ʠʟʦʙʨʘʞʝʥʠʷ 3DTOF TRICS 

1 ï ʦʮʝʥʠʪʴ ʩʦʩʫʜʳ ʚ ʤʝʩʪʝ ʫʩʪʘʥʦʚʢʠ ʢʣʠʧʩ ʥʝʚʦʟʤʦʞʥʦ 16 2 

2 ï ʤʠʥʠʤʘʣʴʥʳʝ ʘʨʪʝʬʘʢʪʳ ʥʝ ʤʝʰʘʶʪ ʦʮʝʥʢʝ ʩʦʩʫʜʘ ï 1 

3 ï ʥʝʪ ʘʨʪʝʬʘʢʪʦʚ ï 13 
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ȼɔɝ. 1 Ɍ (Fig. 1 Ɍ) 

 

ȼɔɝ. 1 ɍ (Fig. 1 b) 

 

ȼɔɝ. 1 Ɏ (Fig. 1 ɝ) 

 

ȼɔɝ. 1 ɏ (Fig. 1 d) 

 

ȼɔɝ. 1 ɐ (Fig. 1 ɑ) 

 

ȼɔɝ. 1 ɑ (Fig. 1 f) 

 

ȼɔɝ. 1 ɒ (Fig. 1 g) 

ȼɔɝ. 1.      Ȭ ð əɌɞɔɎəɌɫ ȶȾ, B-E ð ȸȼȾ (B ð 3DTOF, C ð FLAIR, D ð Ⱦ2-Ȯȴ, E ð TRICKS), F-G ð ɂȬȯ. ȻɌɢɔɑəɞ, 60 

ɗɑɞ, ɝɚɝɞɚɫəɔɑ ɛɚɝɗɑ ɘɔɖɜɚɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɖɗɔɛɔɜɚɎɌəɔɫ ɌəɑɎɜɔɓɘɧ ȻȽɚȬ. ȶɚəɞɜɚɗɨəɧɑ ɔɝɝɗɑ-

ɐɚɎɌəɔɫ ɣɑɜɑɓ 23 ɘɑɝ. ɛɚɝɗɑ ɗɑɣɑəɔɫ.  

Ȭ ð ȹɌ əɌɞɔɎəɚɕ ȶȾ ɚɛɜɑɐɑɗɫɑɞɝɫ ɖɗɔɛɝɌ, ɝɚɓɐɌɪɥɌɫ ɌɜɞɑɠɌɖɞɧ (ɖɜɌɝəɌɫ ɝɞɜɑɗɖɌ). Ȯ, C, D ð ȹɌ ȸȼȾ  Ɏ ɘɑɝɞɑ 

ɟɝɞɌəɚɎɖɔ ɖɗɔɛɝɧ ɎɔɓɟɌɗɔɓɔɜɟɪɞɝɫ ɌɜɞɑɠɌɖɞɧ (ɖɜɌɝəɌɫ ɝɞɜɑɗɖɌ). ȱ ðȹɌ ȸȼȬ- TRICKS ɌɜɞɑɠɌɖɞɧ ɚɞɝɟɞ-

ɝɞɎɟɪɞ, ɎɔɐəɌ ɛɜɔɤɑɑɣəɌɫ ɣɌɝɞɨ ɌəɑɎɜɔɓɘɧ, ɟɖɌɓɌəəɌɫ ɍɑɗɚɕ ɝɞɜɑɗɖɚɕ, ɛɚɐɞɎɑɜɒɐɑəəɌɫ əɌ ɂȬȯ (F,G). ȶɜɚ-

ɘɑ ɞɚɏɚ, ɛɚɐɞɎɑɜɒɐɑəɌ ɌəɑɎɜɔɓɘɌ ɖɗɔəɚɔɐəɚɏɚ ɚɞɐɑɗɌ ɗɑɎɚɕ ȮȽȬ (ȱ, ɒɑɗɞɌɫ ɝɞɜɑɗɖɌ).  

Fig. 1.   A ð non -contrast CT, B -E ð MRI (B ð 3DTOF, C ð FLAIR, D ð T2-WI, E ð TRICKS), F-G ð DSA. Patient, 60 

years old, underwent microsurgical clipping of posterior communicating artery aneurysm. Control imag-

ing performed 23 months after treatment.  

A ð On non -contrast CT, the clip which creates artifacts is determined. B, C, D ð On  MRI artifacts are visualized at 

the clipping site. E ð There are no artifacts on MRA -TRICKS, the cervical part of the aneurysm is visible, indicated 

by a white arrow, subsequently confirmed by DSA (F, G). In addition, an aneurysm of the supraclinoid segme nt of 

the left internal carotid artery was confirmed (E, yellow arrow).  
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ɐɟɌɗɨəɧɕ Ɍɗɏɚɜɔɞɘ, Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɑɏɚ ɝɚɝɞɚ-

ɫəɔɫ ɔ ɡɌɜɌɖɞɑɜɔɝɞɔɖ ɌəɑɎɜɔɓɘɧ. ȺɛɞɔɘɌɗɨəɚɑ 

ɜɑɏɟɗɫɜəɚɑ əɌɍɗɪɐɑəɔɑ ɛɚɓɎɚɗɫɑɞ ɛɜɑɐɚɞɎɜɌ-

ɞɔɞɨ ɛɚɎɞɚɜəɧɕ ɜɌɓɜɧɎ ȴȬ, ɝəɔɓɔɞɨ ɞɜɑɎɚɒ-

əɚɝɞɨ ɛɌɢɔɑəɞɚɎ ɔ ɘɔəɔɘɔɓɔɜɚɎɌɞɨ ɔɡ ɔəɎɌɗɔ-

ɐɔɓɌɢɔɪ.  

Ȯəɑ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɎɧɍɜɌəəɚɕ ɞɑɡəɔɖɔ 

ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ ɔəɞɜɌɖɜɌəɔɌɗɨəɧɡ 

ɌəɑɎɜɔɓɘ, əɑɚɍɡɚɐɔɘ ɐɌɗɨəɑɕɤɔɕ ɖɚəɞɜɚɗɨ ɛɌ-

ɢɔɑəɞɚɎ ɐɗɫ ɜɌəəɑɕ ɐɔɌɏəɚɝɞɔɖɔ ɛɚɝɗɑɚɛɑɜɌ-

ɢɔɚəəɧɡ ɚɝɗɚɒəɑəɔɕ ɔ ɜɑɢɔɐɔɎɚɎ. 

ȹɑɔəɎɌɓɔɎəɌɫ ɎɔɓɟɌɗɔɓɌɢɔɫ ɝ ɛɚɘɚɥɨɪ 

ɖɚɘɛɨɪɞɑɜəɚɕ ɔ ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɚɕ ɞɚɘɚ-

ɏɜɌɠɔɔ, ɛɜɑɐɚɝɞɌɎɗɫɫ ɎɌɒəɟɪ ɔəɠɚɜɘɌɢɔɪ ɚ 

ɛɌɞɚɗɚɏɔɣɑɝɖɚɘ ɛɜɚɢɑɝɝɑ, əɑɚɍɡɚɐɔɘɌ əɌ ɜɌɓ-

ɗɔɣəɧɡ ɩɞɌɛɌɡ ɗɑɣɑəɔɫ ɛɌɢɔɑəɞɚɎ. ȼɚɗɨ ɑɑ ɍɧɗɌ 

ɛɜɑɐɘɑɞɚɘ ɘəɚɏɚɣɔɝɗɑəəɧɡ ɜɑɐɌɖɢɔɚəəɧɡ ɝɞɌ-

ɞɑɕ. Ȼɚɝɖɚɗɨɖɟ ɎɔɓɟɌɗɔɓɌɢɔɫ ɘɚɒɑɞ ɍɧɞɨ ɐɚɜɚ-

ɏɚɝɞɚɫɥɑɕ, ɑɑ ɚɛɜɌɎɐɌəəɚɑ ɔɝɛɚɗɨɓɚɎɌəɔɑ ɛɜɔ-

ɓɎɌəɚ ɐɌɞɨ ɟəɔɖɌɗɨəɧɑ ɐɌəəɧɑ, ɖɚɞɚɜɧɑ ɛɚɘɚ-

ɏɟɞ ɔɓɘɑəɔɞɨ ɖɟɜɝ ɗɑɣɑəɔɫ ɔɗɔ ɛɜɑɐɚɝɞɌɎɔɞ 

ɝɛɑɢɔɌɗɨəɟɪ ɔəɠɚɜɘɌɢɔɪ, ɖɚɞɚɜɌɫ ɝɘɚɒɑɞ 

ɛɚɘɚɣɨ Ɏ ɖɚəɝɟɗɨɞɌɢɔɔ ɛɌɢɔɑəɞɚɎ.  

ȴɝɛɚɗɨɓɚɎɌəɔɪ ȸȼ-ɌəɏɔɚɏɜɌɠɔɔ Ɏ ɛɚ-

ɝɗɑɚɛɑɜɌɢɔɚəəɚɘ ɖɚəɞɜɚɗɑ ɛɌɢɔɑəɞɚɎ ɛɚɝɗɑ 

ɘɔɖɜɚɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɖɗɔɛɔɜɚɎɌəɔɫ ɔəɞɜɌɖɜɌ-

əɔɌɗɨəɧɡ ɌəɑɎɜɔɓɘ ɛɚɝɎɫɥɑəɚ əɑɘəɚɏɚ ɔɝɝɗɑ-

ɐɚɎɌəɔɕ, ɞɌɖ Takubo et al. Ɏ 2020 əɌ ɠɌəɞɚɘɑ 

ɔɓɟɣɌɗɔ ɡɌɜɌɖɞɑɜəɧɑ ɚɝɚɍɑəəɚɝɞɔ ɛɚɗɟɣɌɪɥɔɡ-

ɝɫ ɚɞ ɖɗɔɛɝ ɌɜɞɑɠɌɖɞɚɎ [16].  

ȾɌɖ Ryu et al. Ɏ ɝɎɚɑɘ ɔɝɝɗɑɐɚɎɌəɔɔ 

ɛɜɔɘɑəɫɗɔ çɍɑɝɤɟɘəɚɑ ɝɖɌəɔɜɚɎɌəɔɑè (Silent 

ȸȼȬ). ȭɧɗɚ ɚɍɝɗɑɐɚɎɌəɚ 119 ɛɌɢɔɑəɞɚɎ ɝɚ 126 

ɛɜɚɗɑɣɑəəɧɘɔ ȴȬ; ɝɜɌɎəɑəɔɪ ɛɚɐɗɑɒɌɗɔ ȸȼȬ 

Ɏ ɜɑɒɔɘɌɡ TOF ɔ Silent. Ȯ ɜɑɓɟɗɨɞɌɞɑ ɔɝɝɗɑɐɚ-

ɎɌəɔɫ ɍɧɗɔ ɛɚɗɟɣɑəɧ ɐɌəəɧɑ, ɣɞɚ  ȸȼȬ Ɏ ɜɑ-

ɒɔɘɑ Silent ɫɎɗɫɑɞɝɫ ɎɌɒəɧɘ ɐɚɛɚɗəɑəɔɑɘ ɖ 

ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɘɟ ɖɚəɞɜɚɗɪ ɖɗɔɛɔɜɚɎɌəəɧɡ 

ȴȬ, ɖɚɞɚɜɚɑ ɛɚɎɧɤɌɑɞ ɞɚɣəɚɝɞɨ ɎɔɓɟɌɗɔɓɌɢɔɔ 

[17].  

Ȯɚɓɘɚɒəɚɝɞɔ ɐɔəɌɘɔɣɑɝɖɚɕ ȸȼȬ ɝ ɖɚə-

ɞɜɌɝɞəɧɘ ɟɝɔɗɑəɔɑɘ Ɏɝɑ ɣɌɥɑ ɔɝɛɚɗɨɓɟɑɞɝɫ Ɏ 

ɜɌɓɗɔɣəɧɡ ɘɑɐɔɢɔəɝɖɔɡ əɌɛɜɌɎɗɑəɔɫɡ, Ɏ ɞɚɘ 

ɣɔɝɗɑ Ɏ ɝɑɜɐɑɣəɚ-ɝɚɝɟɐɔɝɞɚɕ, ɣɑɗɪɝɞəɚ-ɗɔɢɑɎɚɕ 

ɡɔɜɟɜɏɔɔ ɔ əɑɎɜɚɗɚɏɔɔ [18ð21]. ȻɚɝɗɑɚɛɑɜɌɢɔ-

ɚəəɌɫ ɚɢɑəɖɌ ɗɑɣɑəəɧɡ ɔəɞɜɌɖɜɌəɔɌɗɨəɧɡ 

ɌəɑɎɜɔɓɘ ɚɝɚɍɑəəɚ ɟɝɛɑɤəɚ ɛɚɐɡɚɐɔɞ ɐɗɫ ɩɞɚɏɚ 

əɚɎɚɏɚ ɘɑɞɚɐɌ ɎɔɓɟɌɗɔɓɌɢɔɔ. 

ȹɌɤ ɚɛɧɞ, ɚɝəɚɎɌəəɧɕ əɌ əɑɍɚɗɨɤɚɕ 

ɝɑɜɔɔ ɔɝɛɚɗɨɓɚɎɌəɔɫ ɐɔəɌɘɔɣɑɝɖɚɕ ɘɌɏəɔɞəɚ-

ɜɑɓɚəɌəɝəɚɕ ɌəɏɔɚɏɜɌɠɔɔ, ɛɚɖɌɓɌɗ, ɣɞɚ TRICKS 

ɚɍɗɌɐɌɑɞ ɚɏɜɚɘəɧɘ ɛɚɞɑəɢɔɌɗɚɘ ɐɗɫ ɛɚɗɟɣɑəɔɫ 

ɎɌɒəɚɕ əɚɎɚɕ ɔəɠɚɜɘɌɢɔɔ ɚɍ ɔəɞɜɌɖɜɌəɔɌɗɨ-

əɧɡ Ɍɜɞɑɜɔɫɡ. ȸɑɞɚɐ TRICKS, əɑɝɘɚɞɜɫ əɌ əɑ-

ɍɚɗɨɤɚɑ ɖɚɗɔɣɑɝɞɎɚ ɛɌɢɔɑəɞɚɎ Ɏ ɔɝɝɗɑɐɚɎɌəɔɔ, 

ɛɚɓɎɚɗɔɗ ɛɚɗɟɣɔɞɨ ɐɌəəɧɑ, ɖɚɞɚɜɧɑ Ɏ ɐɎɟɡ ɝɗɟ-

ɣɌɫɡ ɝɛɚɝɚɍɝɞɎɚɎɌɗɔ ɚɍəɌɜɟɒɑəɔɪ ɛɌɞɚɗɚɏɔɣɑ-

ɝɖɔɡ ɔɓɘɑəɑəɔɕ ɔəɞɜɌɖɜɌəɔɌɗɨəɧɡ Ɍɜɞɑɜɔɕ: 1 

ð ɤɑɕɖɔ ɌəɑɎɜɔɓɘɧ, ɛɚɐɞɎɑɜɒɐɑəəɚɕ ɢɑɜɑ-

ɍɜɌɗɨəɚɕ ɌəɏɔɚɏɜɌɠɔɑɕ, 1 ð ɐɔɝɝɑɖɢɔɔ ɛɚɓɎɚ-

əɚɣəɚɕ Ɍɜɞɑɜɔɔ. Ȯ ɚɍɚɔɡ ɝɗɟɣɌɫɡ ɛɌɞɚɗɚɏɔɫ ɚɍ-

əɌɜɟɒɑəɌ ɍɗɌɏɚɐɌɜɫ ɔəɠɚɜɘɌɢɔɔ, ɛɜɑɐɚɝɞɌɎ-

ɗɑəəɚɕ ɐɔəɌɘɔɣɑɝɖɚɕ ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɚɕ 

ɌəɏɔɚɏɜɌɠɔɑɕ. ȾɜɌɐɔɢɔɚəəɌɫ ɘɌɏəɔɞəɚ-

ɜɑɓɚəɌəɝəɌɫ ɌəɏɔɚɏɜɌɠɔɫ əɑ ɛɚɓɎɚɗɔɗɌ ɛɚɗɟ-

ɣɔɞɨ ɝɎɑɐɑəɔɫ ɚɍ ɚɝɞɌɞɚɣəɚɕ ɤɑɕɖɑ ɌəɑɎɜɔɓɘɧ, 

ɖɚɞɚɜɌɫ ɚɖɌɓɌɗɌɝɨ ɝɞɚɗɨ ɎɌɒəɚɕ ɐɗɫ ɛɚɝɞɌəɚɎ-

ɖɔ ɛɜɌɎɔɗɨəɚɏɚ ɐɔɌɏəɚɓɌ. 

ȹɌɤɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɚɏɜɌəɔɣɑəɚ əɑɍɚɗɨ-

ɤɔɘ ɖɚɗɔɣɑɝɞɎɚɘ ɝɗɟɣɌɑɎ ɔ ɚɞɝɟɞɝɞɎɔɑɘ, Ɍ 

ɞɌɖɒɑ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɩɞɚɕ ɘɑɞɚɐɔɖɔ ɞɚɗɨɖɚ əɌ 

ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɚɘ ɞɚɘɚɏɜɌɠɑ ɚɐəɚɏɚ ɛɜɚ-

ɔɓɎɚɐɔɞɑɗɫ. Ȯ ɐɜɟɏɔɡ ɘɑɐɔɢɔəɝɖɔɡ ɟɣɜɑɒɐɑəɔ-

ɫɡ, Ɏɚɓɘɚɒəɚ, ɔɝɛɚɗɨɓɟɪɞ ɐɜɟɏɔɑ ɛɜɚɏɜɌɘɘɧ 

ɐɔəɌɘɔɣɑɝɖɚɕ ȸȼȬ, ɩɞɔ ɝɔɝɞɑɘɧ ɘɚɏɟɞ əɑɘəɚɏɚ 

ɚɞɗɔɣɌɞɨɝɫ ɚɞ TRICKS. Ȯ ɐɌɗɨəɑɕɤɑɘ ɘɧ ɛɗɌ-

əɔɜɟɑɘ ɚɓəɌɖɚɘɔɞɨɝɫ ɔ ɝ ɐɜɟɏɔɘɔ ɔəəɚɎɌɢɔɚə-

əɧɘɔ ɝɔɝɞɑɘɌɘɔ ɎɔɓɟɌɗɔɓɌɢɔɔ. 

ȳɌɖɗɪɣɑəɔɑ. 

ȰɔəɌɘɔɣɑɝɖɌɫ ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɌɫ 

ɌəɏɔɚɏɜɌɠɔɫ Ɏ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɘ ɖɚəɞɜɚɗɑ 

ɖɗɔɛɔɜɚɎɌəəɧɡ ɌəɑɎɜɔɓɘ Ɏ ɝɜɌɎəɑəɔɔ ɝ ȶȾ-

ɌəɏɔɚɏɜɌɠɔɑɕ ɔ ɂȬȯ ɔɘɑɑɞ ɜɫɐ ɛɜɑɔɘɟɥɑɝɞɎ: 

Ɏɧɝɚɖɚɑ ɜɌɓɜɑɤɑəɔɑ ɔɓɚɍɜɌɒɑəɔɕ ɔəɞɜɌɖɜɌəɔ-

Ɍɗɨəɧɡ Ɍɜɞɑɜɔɕ, Ɏɚɓɘɚɒəɚɝɞɨ ɛɚɗɟɣɑəɔɫ ɩɞɚɕ 

ɔəɠɚɜɘɌɢɔɔ əɑɔəɎɌɓɔɎəɚ, ɍɑɓ ɗɟɣɑɎɚɕ əɌɏɜɟɓ-

ɖɔ ɔ ɕɚɐɝɚɐɑɜɒɌɥɑɏɚ ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ, 

Ɍ ɞɌɖɒɑ ɚɞɝɟɞɝɞɎɔɑ ɌɜɞɑɠɌɖɞɚɎ.  

ȴɝɞɚɣəɔɖ ɠɔəɌəɝɔɜɚɎɌəɔɫ ɔ ɖɚə-

ɠɗɔɖɞ ɔəɞɑɜɑɝɚɎ. 

ȬɎɞɚɜɧ ɐɌəəɚɕ ɝɞɌɞɨɔ ɛɚɐɞɎɑɜɐɔɗɔ ɚɞɝɟɞ-
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ɝɚɚɍɥɔɞɨ. 
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əɧɘ ɐɔɌɏəɚɓɚɘ ȾȼȰ. Ȯɝɑɘ ɛɌɢɔɑəɞɌɘ ɚɢɑəɔɎɌɗɌɝɨ ɎɧɜɌɒɑəəɚɝɞɨ ɐɑɛɜɑɝɝɔɔ ɛɚ ɤɖɌɗɑ 

ȭɑɖɌ, ɎɧɛɚɗəɫɗɌɝɨ ɠȸȼȾ ɛɚɖɚɫ ɔ ɠȸȼȾ ɝ ɓɌɐɌəɔɑɘ ɛɚ ɜɌɝɛɚɓəɌɎɌəɔɪ ɔɓɚɍɜɌɒɑəɔɕ ɗɔɢ ɝ ɜɌɓ-

ɗɔɣəɧɘɔ ɩɘɚɢɔɫɘɔ ɐɚ ɗɑɣɑəɔɫ, Ɍ ɞɌɖɒɑ ɣɑɜɑɓ 30 ɐəɑɕ ɖɚɘɍɔəɔɜɚɎɌəəɚɕ ɞɑɜɌɛɔɔ, ɎɖɗɪɣɌɎɤɑɕ 

ɖɟɜɝ ȾȸȽ ɔ ɘɑɐɔɖɌɘɑəɞɚɓəɟɪ ɞɑɜɌɛɔɪ. 

ȼɑɓɟɗɨɞɌɞɧ. Ȼɜɔ ɚɢɑəɖɑ ɝɞɑɛɑəɔ ɐɑɛɜɑɝɝɔɔ ɛɚ ɤɖɌɗɑ ȭɑɖɌ ɐɚ ɔ ɛɚɝɗɑ ɗɑɣɑəɔɫ əɌɍɗɪɐɌ-

ɗɚɝɨ ɝəɔɒɑəɔɑ ɝɜɑɐəɑɏɚ ɍɌɗɗɌ ɝ 31,8Ñ2,6 ɐɚ 12,2Ñ5,8, ɜ<0,001, ɛɜɔ ɩɞɚɘ ɟ 7 ɣɑɗɚɎɑɖ ɟɐɌɗɚɝɨ ɐɚ-

ɝɞɔɣɨ ɜɑɘɔɝɝɔɔ. ȴɝɝɗɑɐɚɎɌəɔɫ ɠȸȼȾ ɝ ɓɌɐɌəɔɑɘ ɛɚɖɌɓɌɗɔ ɐɚɝɞɚɎɑɜəɚɑ ɟɘɑəɨɤɑəɔɑ ɓɚəɧ Ɍɖɞɔ-

ɎɌɢɔɔ ɗɚɍəɚɕ ɖɚɜɧ ɛɜɔ ɜɌɝɛɚɓəɌɎɌəɔɔ ɛɚɗɚɒɔɞɑɗɨəɧɡ ɩɘɚɢɔɕ ɛɚɝɗɑ ɖɟɜɝɌ ɗɑɣɑəɔɫ (ɓɚəɌ Ɏ ɚɍ-

ɗɌɝɞɔ ɛɚɗɫ ȭɜɚɐɘɌəɌ 45 ɝɗɑɎɌ ɟɘɑəɨɤɔɗɌɝɨ ɝ 1471 ɐɚ 198 ɎɚɖɝɑɗɚɎ, ȼ<0,05; ɓɚəɌ Ɏ ɚɍɗɌɝɞɔ ɛɚ-

ɗɑɕ 44/6 ð ɟɘɑəɨɤɔɗɌɝɨ ɝ 1017 ɐɚ 184 ɎɚɖɝɑɗɚɎ, ȼ<0,05; ɓɚəɌ Ɏ ɚɍɗɌɝɞɔ ɛɚɗɫ 6 ɞɌɖɒɑ ɟɘɑəɨɤɔ-

ɗɌɝɨ ð 718 ɎɚɖɝɑɗɚɎ ɐɚ ɗɑɣɑəɔɫ, ɛɚɝɗɑ ɗɑɣɑəɔɫ ɚɍəɌɜɟɒɑəɌ əɑ ɍɧɗɌ). Ȼɜɔ ɜɌɝɛɚɓəɌɎɌəɔɔ ɚɞɜɔ-

ɢɌɞɑɗɨəɧɡ ɩɘɚɢɔɕ ɚɞɘɑɣɌɗɚɝɨ ɟɘɑəɨɤɑəɔɑ ɓɚəɧ ɌɖɞɔɎɌɢɔɔ Ɏ ɛɜɌɎɚɘ ɛɚɗɟɤɌɜɔɔ, ɎɖɗɪɣɌɎɤɑɕ 

ɛɚɗɫ ȭɜɚɐɘɌəɌ 44, 45 ɔ 6 (ɝ 1087 ɐɚ 209 ɎɚɖɝɑɗɚɎ, ȼ<0,05). ɠȸȼȾ ɛɚɖɚɫ ɛɚɖɌɓɌɗɌ əɌɗɔɣɔɑ 

ɠɟəɖɢɔɚəɌɗɨəɚɕ ɝɎɫɓɌəəɚɝɞɔ ɗɑɎɚɕ ɘɑɐɔɌɗɨəɚɕ ɗɚɍəɚɕ ɔɓɎɔɗɔəɧ ɝ ɗɑɎɚɕ ɛɚɫɝəɚɕ ɔɓɎɔɗɔəɚɕ ɔ 

ɝɑɞɨɪ ɛɌɝɝɔɎəɚɏɚ ɜɑɒɔɘɌ ɜɌɍɚɞɧ ɘɚɓɏɌ ɟ ɛɌɢɔɑəɞɚɎ ɐɚ ɗɑɣɑəɔɫ. Ȼɚɝɗɑ ɗɑɣɑəɔɫ ɎɑɗɔɣɔəɌ ɩɠ-

ɠɑɖɞɌ ɝɎɫɓɌəəɚɝɞɔ ɘɑɒɐɟ ɗɚɍəɚɕ ɖɚɜɚɕ ɔ ɛɚɫɝəɚɕ ɔɓɎɔɗɔəɚɕ ɓəɌɣɔɘɚ ɝəɔɓɔɗɌɝɨ.  

ȳɌɖɗɪɣɑəɔɑ. Ȼɜɔɘɑəɑəɔɑ ɖɟɜɝɌ ɞɜɌəɝɖɜɌəɔɌɗɨəɚɕ ɘɌɏəɔɞəɚɕ ɝɞɔɘɟɗɫɢɔɔ ɟ ɛɌɢɔɑəɞɚɎ 

ɝ ɞɑɜɌɛɑɎɞɔɣɑɝɖɔ ɜɑɓɔɝɞɑəɞəɚɕ ɐɑɛɜɑɝɝɔɑɕ ɝəɔɒɌɑɞ ɠɟəɖɢɔɚəɌɗɨəɟɪ ɌɖɞɔɎəɚɝɞɨ ɗɚɍəɚɕ ɖɚɜɧ, 

Ɍ ɞɌɖɒɑ ɝɛɚɝɚɍɝɞɎɟɑɞ ɝəɔɒɑəɔɪ ɎɓɌɔɘɚɝɎɫɓɔ ɗɑɎɚɕ ɘɑɐɔɌɗɨəɚɕ ɗɚɍəɚɕ ɔɓɎɔɗɔəɧ ɝ ɗɔɘɍɔɣɑ-

ɝɖɚɕ ɝɔɝɞɑɘɚɕ ɔ ɝɑɞɨɪ ɛɌɝɝɔɎəɚɏɚ ɜɑɒɔɘɌ ɜɌɍɚɞɧ ɘɚɓɏɌ.   
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urpose.  To evaluate the cerebral cortex activation changes in patients with therapeutically 

resistant depression (TRD) before and after treatment with transcranial magnetic stimula-

tion (TMS).  

Material and methods.  The study  included 10 patients with a confirmed diagnosis of TRD. 

The severity of depression by the Beck scale, resting state fMRI and task based fMRI with the face 

emotions recognition paradigm were evaluated in each patient before treatment and after 30 days of 

combined TMS and drug therapy.  

Results.  The average depression score by the Beck scale significantly decreased from 31.8Ñ 2.6 

to 12.2Ñ5.8 before and after treatment, p<0.001. Complete remission was achieved in 7 patients. 

Task based fMRI showed a significan t decrease in the frontal cortex activation zone when recognizing 

positive emotions after a course of treatment (the activation decreased from 1471 to 198 voxels, in 

the left Brodmann area 45 P<0.05; from 1017 to 184 voxels in the left Brodmann areas 44/6,  

P<0.05; the activation zone volume in the left Brodmann area 6 was 718 voxels before treatment, and 

it was not detected after treatment). When recognizing negative emotions, there was a decrease in the 

activation zone in the right frontal cortex, which in cluded Brodmann areas 44, 45 and 6 (from 1087 

to 209 voxels, P<0.05). Resting state fMRI demonstrated the functional connectivity of the left medial 

frontal gyrus with the left cingular gyrus and the default mode network in patients before treatment. 

After  treatment, this functional connectivity effect decreased significantly.  

Conclusions.  The course of transcranial magnetic stimulation in patients with therapeutically 

resistant depression reduces the functional activity of the frontal cortex and also decre ases the func-

tional connectivity of the left medial frontal gyrus with the limbic system and the default mode net-

work.  
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Ɍ ɐɌəəɧɕ ɘɚɘɑəɞ ɐɑɛɜɑɝɝɔɫ ɫɎɗɫ-

ɑɞɝɫ ɚɐəɔɘ ɔɓ ɝɌɘɧɡ ɜɌɝɛɜɚɝɞɜɌ-

əɬəəɧɡ ɓɌɍɚɗɑɎɌəɔɕ, ɚɞ ɖɚɞɚɜɚɏɚ 

ɝɞɜɌɐɌɑɞ ɍɚɗɑɑ 264 ɘɔɗɗɔɚəɚɎ ɣɑ-

ɗɚɎɑɖ ɛɚ Ɏɝɑɘɟ ɘɔɜɟ [1]. Ȼɚ ɜɌɓ-

əɧɘ ɖɗɔəɔɣɑɝɖɔɘ ɐɌəəɧɘ, ɌəɞɔɐɑɛɜɑɝɝɔɎ-

əɌɫ ɞɑɜɌɛɔɫ ɔɘɑɑɞ ɜɫɐ ɚɏɜɌəɔɣɑəɔɕ ɔ Ɏ 

ɝɜɑɐəɑɘ ɗɔɤɨ ɚɖɚɗɚ 60-70% ɍɚɗɨəɧɡ ɚɞɎɑ-

ɣɌɪɞ əɌ ɞɑɜɌɛɔɪ. ȺɝɞɌɗɨəɧɑ ɒɑ ɛɌɢɔɑəɞɧ 

əɑ ɐɌɪɞ ɐɚɝɞɌɞɚɣəɚɏɚ ɚɞɎɑɞɌ. Ȱɗɫ ɚɍɚɓəɌɣɑ-

əɔɫ ɛɚɐɚɍəɧɡ ɝɚɝɞɚɫəɔɕ ɝɟɥɑɝɞɎɟɑɞ ɝɛɑɢɔ-

Ɍɗɨəɧɕ ɞɑɜɘɔə ð ɞɑɜɌɛɑɎɞɔɣɑɝɖɔ ɜɑɓɔɝɞɑəɞ-

əɌɫ ɐɑɛɜɑɝɝɔɫ (ȾȼȰ), ɖɚɞɚɜɧɕ ɔɝɛɚɗɨɓɟɑɞɝɫ 

ɐɗɫ ɚɛɔɝɌəɔɫ ɐɑɛɜɑɝɝɔɕ, əɑ ɐɌɪɥɔɡ ɞɑɜɌ-

ɛɑɎɞɔɣɑɝɖɚɏɚ ɚɞɎɑɞɌ əɌ ɐɎɌ ɖɟɜɝɌ ɗɑɣɑəɔɫ 

ɌəɞɔɐɑɛɜɑɝɝɌəɞɌɘɔ (ȬȰ), ɛɜɚɎɚɐɔɘɧɡ Ɍɐɑɖ-

ɎɌɞəɧɘ ɝɜɚɖɚɘ ɔ Ɏ ɌɐɑɖɎɌɞəɚɕ ɐɚɓɑ. ȰɌəəɧɑ 

ɝɚɝɞɚɫəɔɫ ɛɑɜɑəɚɝɫɞɝɫ ɛɌɢɔɑəɞɌɘɔ ɓəɌɣɔ-

ɞɑɗɨəɚ ɞɫɒɑɗɑɑ.  ȻɌɢɔɑəɞɧ ɝ ȾȼȰ ɔɘɑɪɞ 

ɍɚɗɨɤɑ ɝɚɛɟɞɝɞɎɟɪɥɔɡ ɓɌɍɚɗɑɎɌəɔɕ ɔ ɍɚɗɑɑ 

Ɏɧɝɚɖɔɕ ɟɜɚɎɑəɨ ɝɘɑɜɞəɚɝɞɔ [2].  

Ȯ ɛɚɝɗɑɐəɔɑ ɏɚɐɧ ɞɌɖɒɑ Ɏɚɓɜɚɝɗɚ ɣɔɝɗɚ 

ɛɌɢɔɑəɞɚɎ ɝ ɜɌɓəɚɚɍɜɌɓəɚɕ ɩɖɓɚɏɑəəɚ-

ɚɜɏɌəɔɣɑɝɖɚɕ ɝɔɘɛɞɚɘɌɞɔɖɚɕ, ɖɚɞɚɜɌɫ ɟɞɫ-

ɒɑɗɫɑɞ ɞɑɣɑəɔɑ ȾȼȰ [3-5]. Ȱɚ 30% ɛɌɢɔɑəɞɚɎ, 

ɚɍɜɌɥɌɪɥɔɡɝɫ ɓɌ ɘɑɐɔɢɔəɝɖɚɕ ɛɚɘɚɥɨɪ Ɏ 

ɝɎɫɓɔ ɝ ɜɌɝɝɞɜɚɕɝɞɎɌɘɔ ɌɠɠɑɖɞɔɎəɚɏɚ ɖɜɟ-

ɏɌ, ɔɘɑɪɞ ɛɜɔɓəɌɖɔ ɜɑɓɔɐɟɌɗɨəɚ-

ɚɜɏɌəɔɣɑɝɖɚɕ əɑɐɚɝɞɌɞɚɣəɚɝɞɔ ɢɑəɞɜɌɗɨəɚɕ 

əɑɜɎəɚɕ ɝɔɝɞɑɘɧ [6]. Ȱɗɫ ɗɑɣɑəɔɫ ɐɌəəɧɡ 

ɝɚɝɞɚɫəɔɕ ɞɜɑɍɟɑɞɝɫ ɛɚɔɝɖ ɘɑɞɚɐɚɎ, ɛɚɓɎɚ-

ɗɫɪɥɔɡ ɔɡ ɜɌɓɜɑɤɔɞɨ. Ⱥɐəɔɘ ɔɓ ɞɌɖɔɡ ɘɑ-

ɞɚɐɚɎ ɫɎɗɫɑɞɝɫ ɞɜɌəɝɖɜɌəɔɌɗɨəɌɫ ɘɌɏəɔɞəɌɫ 

ɝɞɔɘɟɗɫɢɔɫ (ȾȸȽ). ɉɞɚ əɑɔəɎɌɓɔɎəɧɕ ɔ ɡɚ-

ɜɚɤɚ ɛɑɜɑəɚɝɔɘɧɕ ɘɑɞɚɐ ɞɑɜɌɛɔɔ ɐɑɛɜɑɝ-

ɝɔɎəɧɡ ɝɚɝɞɚɫəɔɕ, ɝ ɐɚɖɌɓɌəəɚɕ ɖɗɔəɔɣɑ-

ɝɖɚɕ ɩɠɠɑɖɞɔɎəɚɝɞɨɪ [7]. 

Ȯ ɛɜɑɐɧɐɟɥɔɡ ɔɝɝɗɑɐɚɎɌəɔɫɡ ɍɧɗɚ ɛɚ-

ɖɌɓɌəɚ, ɣɞɚ ɎɌɒəɧɘ ɓɎɑəɚɘ ɛɌɞɚɏɑəɑɓɌ ɐɑ-

ɛɜɑɝɝɔɎəɧɡ ɜɌɝɝɞɜɚɕɝɞɎ ɫɎɗɫɑɞɝɫ əɌɜɟɤɑ-

əɔɑ ɠɟəɖɢɔɔ ɘɚɓɏɌ ɛɚ ɜɌɝɛɚɓəɌɎɌəɔɪ ɔ ɚɍ-

ɜɌɍɚɞɖɑ ɩɘɚɢɔɚəɌɗɨəɚɕ ɔəɠɚɜɘɌɢɔɔ [8, 9]. Ȯ 

ɣɌɝɞəɚɝɞɔ, əɌ ɝɑɏɚɐəɫɤəɔɕ ɘɚɘɑəɞ Ɏɜɑɘɑəɔ 

ɐɚɖɌɓɌəɚ, ɣɞɚ ɛɌɢɔɑəɞɌɘ ɝ ɐɑɛɜɑɝɝɔɑɕ ɝɗɚɒ-

əɑɑ ɜɌɝɛɚɓəɌɎɌɞɨ ɛɚɗɚɒɔɞɑɗɨəɧɑ ɩɘɚɢɔɔ, 

ɞɚɏɐɌ ɖɌɖ ɝɖɚɜɚɝɞɨ ɜɌɝɛɚɓəɌɎɌəɔɫ əɑɏɌɞɔɎ-

əɧɡ ɩɘɚɢɔɕ ɟ əɔɡ əɑ ɚɞɗɔɣɌɑɞɝɫ ɚɞ ɓɐɚɜɚɎɧɡ 

ɗɪɐɑɕ [10]. Ƚ ɛɚɘɚɥɨɪ ɠɟəɖɢɔɚəɌɗɨəɚɕ ȸȼȾ 

(ɠȸȼȾ) ɟ ɛɌɢɔɑəɞɚɎ ɝ ɐɑɛɜɑɝɝɔɑɕ ɍɧɗɚ ɎɧɫɎ-

ɗɑəɚ əɌɜɟɤɑəɔɑ ɌɖɞɔɎɌɢɔɔ ɗɚɍəɚɕ ɖɚɜɧ, 

Ɏɑɜɡəɑɕ Ɏɔɝɚɣəɚɕ ɔɓɎɔɗɔəɧ, ɖɚɜɧ ɚɝɞɜɚɎɖɌ, 

ɘɔəɐɌɗɔəɧ, Ɍ ɞɌɖɒɑ ɐɑɌɖɞɔɎɌɢɔɫ ɗɔɘɍɔɣɑ-

ɝɖɚɕ ɝɔɝɞɑɘɧ Ɏ ɛɚɫɝəɚɕ ɔɓɎɔɗɔəɑ [11 - 16]. Ȯ 

ɜɑɓɟɗɨɞɌɞɑ ɛɚɫɎɔɗɌɝɨ Ɏɚɓɘɚɒəɚɝɞɨ ɔɝɛɚɗɨɓɚ-

ɎɌɞɨ ɠȸȼȾ Ɏ ɖɌɣɑɝɞɎɑ ɚɍɦɑɖɞɔɎəɚɕ ɘɑɞɚɐɔɖɔ 

ɎɔɓɟɌɗɔɓɌɢɔɔ ɚɐəɚɏɚ ɔɓ ɓɎɑəɨɑɎ ɛɌɞɚɏɑəɑɓɌ 

ɐɑɛɜɑɝɝɔɎəɧɡ ɜɌɝɝɞɜɚɕɝɞɎ, ɣɞɚ ɘɚɒɑɞ ɛɚɓɎɚ-

ɗɔɞɨ ɔɝɝɗɑɐɚɎɌɞɨ  ɔɓɘɑəɑəɔɫ ɌɖɞɔɎɌɢɔɔ ɖɚ-

ɜɧ Ɏ ɛɌɢɔɑəɞɚɎ ɝ ɐɑɛɜɑɝɝɔɑɕ əɌ ɠɚəɑ ɗɑɣɑ-

əɔɫ ɝ ɛɚɘɚɥɨɪ ȾȸȽ. 

Ȯ ɛɚɝɗɑɐəɔɑ ɏɚɐɧ ɘɑɞɚɐɧ əɑɕɜɚɘɚɐɟ-

ɗɫɢɔɔ ɐɚɝɞɔɏɗɔ ɓəɌɣɔɞɑɗɨəɚɏɚ ɛɜɚɏɜɑɝɝɌ, ɔ 

ɔɡ Ɏɧɝɚɖɔɕ ɛɚɞɑəɢɔɌɗ Ɏ ɗɑɣɑəɔɔ ȾȼȰ ɍɧɗ 

ɛɜɔɓəɌə ɟɣɑəɧɘɔ ɛɚ Ɏɝɑɘɟ ɘɔɜɟ. ȶ ɚɐəɚɘɟ 

ɔɓ ɞɌɖɔɡ ɘɑɞɚɐɚɎ ɚɞəɚɝɔɞɝɫ ȾȸȽ, ɖɚɞɚɜɧɕ 

ɚɐɚɍɜɑə Ɏ ɝɚɚɞɎɑɞɝɞɎɔɔ ɝ ɛɜɔɖɌɓɚɘ ȸɔə-

ɓɐɜɌɎɌ ȼɚɝɝɔɔ ɚɞ 31.07.2020 ʈ 788ə çȺɍ 

ɟɞɎɑɜɒɐɑəɔɔ ȻɚɜɫɐɖɌ ɚɜɏɌəɔɓɌɢɔɔ ɘɑɐɔ-

ɢɔəɝɖɚɕ ɜɑɌɍɔɗɔɞɌɢɔɔ Ɏɓɜɚɝɗɧɡè. ɉɞɚ əɑɔə-

ɎɌɓɔɎəɧɕ ɘɑɞɚɐ ɝɞɔɘɟɗɫɢɔɔ ɘɚɓɏɌ, ɝɛɚɝɚɍ-

əɧɕ ɚɖɌɓɧɎɌɞɨ Ɏɗɔɫəɔɑ əɌ ɌɖɞɔɎəɚɝɞɨ 

əɑɕɜɚəɚɎ. Ƚɞɔɘɟɗɫɢɔɫ ɚɝɟɥɑɝɞɎɗɫɑɞɝɫ Ɏ 

ɛɜɚɑɖɢɔɔ ɗɑɎɚɕ ɐɚɜɝɚɗɌɞɑɜɌɗɨəɚɕ ɛɜɑɠɜɚə-

ɞɌɗɨəɚɕ ɖɚɜɧ (ȰȷȻɀȶ) ɓɌ ɝɣɑɞ ɝɑɜɔɔ ɖɜɌɞɖɚ-

Ɏɜɑɘɑəəɧɡ ɘɌɏəɔɞəɧɡ ɔɘɛɟɗɨɝɚɎ, ɔəɐɟɢɔ-

ɜɟɪɥɔɡ ɩɗɑɖɞɜɔɣɑɝɖɔɕ ɞɚɖ, ɖɚɞɚɜɧɕ ɏɑəɑɜɔ-

ɜɟɑɞɝɫ ɝɛɑɢɔɌɗɨəɚɕ ɖɌɞɟɤɖɚɕ, ɛɜɔɗɚɒɑəəɚɕ 

ɖ ɏɚɗɚɎɑ.  

Ⱥɐəɔɘ ɔɓ ɛɜɚɞɚɖɚɗɚɎ ȾȸȽ ɫɎɗɫɑɞɝɫ 

ɝɞɔɘɟɗɫɢɔɫ ɞɑɞɌ-ɎɝɛɧɤɖɌɘɔ (iTBS), ɖɚɞɚɜɧɕ 

ɍɧɗ ɎɛɑɜɎɧɑ ɚɛɔɝɌə Ɏ 2005 ɏɚɐɟ. ȻɜɑɐɛɚɗɌ-

ɏɌɑɞɝɫ, ɣɞɚ ɐɌəəɧɕ ɛɜɚɞɚɖɚɗ ɍɚɗɑɑ ɩɠɠɑɖ-

ɞɔɎəɚ ɎɚɓɐɑɕɝɞɎɟɑɞ əɌ əɑɕɜɚɛɗɌɝɞɔɣəɚɝɞɨ, 

ɣɑɘ ɞɜɌɐɔɢɔɚəəɧɑ ɛɜɚɞɚɖɚɗɧ ȾȸȽ. ȿ ɝɌɘɚɏɚ 

ɘɑɞɚɐɌ ɞɌɖɒɑ ɝɟɥɑɝɞɎɟɪɞ ɘɚɐɔɠɔɖɌɢɔɔ. 

ȹɑɛɜɑɜɧɎəɌɫ TBS (cTBS) ɝəɔɒɌɑɞ Ɏɚɓɍɟɐɔ-

ɘɚɝɞɨ ɖɚɜɧ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɓɌ ɝɣɑɞ ɔɝɛɚɗɨ-

ɓɚɎɌəɔɫ əɑɛɜɑɜɧɎəɧɡ ɔɘɛɟɗɨɝɚɎ, Ɏ ɞɚ Ɏɜɑɘɫ 

ɖɌɖ ɛɜɑɜɧɎɔɝɞɌɫ TBS (iTBS) ɛɜɚɎɚɐɔɞɝɫ Ɏ 

Ɏɔɐɑ ɣɑɜɑɐɚɎɌəɔɫ 10 ɔɘɛɟɗɨɝɚɎ ɝ ɛɚɝɗɑɐɟɪ-

ɥɔɘ ɛɑɜɑɜɧɎɚɘ Ɏ 8 ɝɑɖɟəɐ [17]. ȹɑɘɌɗɚɎɌɒ-

əɧɘ ɛɜɑɔɘɟɥɑɝɞɎɚɘ ɐɌəəɚɏɚ ɛɜɚɞɚɖɚɗɌ ɫɎ-

ɗɫɑɞɝɫ ɞɚ, ɣɞɚ ɝɑɝɝɔɔ ɐɗɫɞɝɫ Ɏɝɑɏɚ 3 ɘɔəɟɞɧ, 

ɣɞɚ Ɏ ɜɌɓɧ ɘɑəɨɤɑ ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɝɑɝɝɔɫɘɔ 

ɌəɌɗɚɏɔɣəɧɡ ɛɜɚɞɚɖɚɗɚɎ. ȭɚɗɑɑ ɖɚɜɚɞɖɌɫ 

ɐɗɔɞɑɗɨəɚɝɞɨ ɝɑɌəɝɌ ɛɚɓɎɚɗɫɑɞ ɝəɔɓɔɞɨ ɖɚɗɔ-

ɣɑɝɞɎɚ ɍɚɗɑɎɧɡ ɚɥɟɥɑəɔɕ, Ɍ ɞɌɖɒɑ ɐɌɑɞ 

Ɏɚɓɘɚɒəɚɝɞɨ ɎɧɍɚɜɌ ɍɚɗɑɑ ɟɐɚɍəɚɏɚ Ɏɜɑɘɑəɔ 

ɐɗɫ ɗɑɣɑəɔɫ, ɣɞɚ Ɏ ɜɑɓɟɗɨɞɌɞɑ ɝɟɥɑɝɞɎɑəəɚ 

ɟɎɑɗɔɣɔɎɌɑɞ ɛɜɔɎɑɜɒɑəəɚɝɞɨ ɛɌɢɔɑəɞɚɎ ɖ 

ɖɟɜɝɟ ɞɑɜɌɛɔɔ [18]. ȮɧɝɚɖɌɫ ɣɌɝɞɚɞɌ ɞɑɜɌ-

ɛɑɎɞɔɣɑɝɖɚɏɚ ɚɞɎɑɞɌ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɐɑɛɜɑɝɝɔ-

ɑɕ ɛɚɝɗɑ TBS ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɛɗɌɢɑɍɚ-

ɝɞɔɘɟɗɫɢɔɑɕ ɍɧɗɌ ɛɚɐɞɎɑɜɒɐɑəɌ Ɏ ɘɑɞɌ-

ɌəɌɗɔɓɑ, ɚɛɟɍɗɔɖɚɎɌəəɚɘ Berlim M.T. ɔ ɝɚ-

ɌɎɞ. [19].  

ɂɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. 

Ⱥɢɑəɔɞɨ ɔɓɘɑəɑəɔɑ ɌɖɞɔɎɌɢɔɔ ɖɚɜɧ 

ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɞɑɜɌɛɑɎɞɔɣɑ-

ɝɖɔ ɜɑɓɔɝɞɑəɞəɚɕ ɐɑɛɜɑɝɝɔɑɕ ɐɚ ɔ ɛɚɝɗɑ ɖɟɜ-

ɝɌ ɗɑɣɑəɔɫ ɝ ɛɚɘɚɥɨɪ ɞɜɌəɝɖɜɌəɔɌɗɨəɚɕ 

ɘɌɏəɔɞəɚɕ ɝɞɔɘɟɗɫɢɔɔ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. 

ȺɍɥɌɫ ɡɌɜɌɖɞɑɜɔɝɞɔɖɌ ɛɌɢɔɑəɞɚɎ. 

Ȯ ɔɝɝɗɑɐɚɎɌəɔɑ ɍɧɗɚ Ɏɖɗɪɣɑəɚ 15 ɛɌ-

ɢɔɑəɞɚɎ ɝ ɐɔɌɏəɚɓɚɘ ɜɑɖɟɜɜɑəɞəɚɑ ɐɑɛɜɑɝ-

ɝɔɎəɚɑ ɜɌɝɝɞɜɚɕɝɞɎɚ ɝɜɑɐəɑɕ ɔ ɞɫɒɑɗɚɕ ɝɞɑ-

ɛɑəɔ, ɝɚɚɞɎɑɞɝɞɎɟɪɥɑɑ ɖɚɐɌɘ ȸȶȭ-10 F32.1 

ȹ 
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ɔ 32.2, ɛɜɚɞɑɖɌɪɥɑɑ əɌ ɠɚəɑ ȼȺȹ ɂȹȽ, əɑ 

ɛɚɐɐɌɪɥɑɑɝɫ ɐɚɝɞɌɞɚɣəɚɘɟ ɛɝɔɡɚɠɌɜɘɌɖɚ-

ɗɚɏɔɣɑɝɖɚɘɟ ɎɚɓɐɑɕɝɞɎɔɪ ɐɎɟɘɫ ɜɌɓɗɔɣəɧɘɔ 

ɌəɞɔɐɑɛɜɑɝɝɌəɞɌɘɔ (ȬȰ), ɛɜɔɘɑəɫɑɘɧɘɔ Ɏ 

ɌɐɑɖɎɌɞəɚɕ ɐɚɓɑ ɔ ɌɐɑɖɎɌɞəɧɘ ɝɜɚɖɚɘ, ɣɞɚ 

ɝɚɚɞɎɑɞɝɞɎɟɑɞ Ɏɞɚɜɚɕ ɝɞɌɐɔɔ ɞɑɜɌɛɑɎɞɔɣɑɝɖɔ 

ɜɑɓɔɝɞɑəɞəɚɕ ɐɑɛɜɑɝɝɔɔ ɛɚ ɤɖɌɗɑ TRSM 

(Thase and rush staging model) [20].  

ȻɌɢɔɑəɞɧ əɌɍɗɪɐɌɗɔɝɨ Ɏ ɌɘɍɟɗɌɞɚɜəɚɘ 

ɛɚɜɫɐɖɑ Ɏ ȺȺȺ çȴəɝɞɔɞɟɞ ɛɝɔɡɔɣɑɝɖɚɏɚ ɓɐɚ-

ɜɚɎɨɫ ɔ Ɍɐɐɔɖɞɚɗɚɏɔɔè ɛɚɐ ɜɟɖɚɎɚɐɝɞɎɚɘ 

ȭ.Ȱ. ɂɧɏɌəɖɚɎɌ, ɏɐɑ ɛɜɚɎɚɐɔɗɔɝɨ ɝɑɌəɝɧ 

ɞɜɌəɝɖɜɌəɔɌɗɨəɚɕ ɘɌɏəɔɞəɚɕ ɝɞɔɘɟɗɫɢɔɔ. 

ȮɧɜɌɒɑəəɚɝɞɨ ɐɑɛɜɑɝɝɔɔ ɚɢɑəɔɎɌɗɌɝɨ ɛɚ 

ɤɖɌɗɑ ɐɑɛɜɑɝɝɔɔ ȭɑɖɌ [21]. 13 ɔ ɘɑəɑɑ ɍɌɗ-

ɗɚɎ ɛɜɔəɔɘɌɗɚɝɨ ɓɌ əɚɜɘɟ, 14-19 ɍɌɗɗɚɎ ɚɢɑ-

əɔɎɌɗɚɝɨ ɖɌɖ ɗɑɏɖɌɫ ɐɑɛɜɑɝɝɔɫ, 20-28 ɍɌɗɗɚɎ 

ð ɝɜɑɐəɫɫ ɐɑɛɜɑɝɝɔɫ, ɍɚɗɑɑ 29 ɍɌɗɗɚɎ ð ɞɫɒɑ-

ɗɌɫ ɐɑɛɜɑɝɝɔɫ. ȺɢɑəɖɌ ɟɜɚɎəɫ ɐɑɛɜɑɝɝɔɔ 

ɛɜɚɎɚɐɔɗɌɝɨ ɛɑɜɑɐ əɌɣɌɗɚɘ ɔɝɝɗɑɐɚɎɌəɔɫ, əɌ 

14 ɐɑəɨ ɔɝɝɗɑɐɚɎɌəɔɫ ɔ Ɏ ɐɑəɨ ɓɌɎɑɜɤɑəɔɫ 

ɗɑɣɑəɔɫ. 

ȶɟɜɝ ɗɑɣɑəɔɫ ɝɚɝɞɚɫɗ ɔɓ ɖɚɘɍɔəɔɜɚ-

ɎɌəəɚɕ ɞɑɜɌɛɔɔ Ɏ Ɏɔɐɑ ȾȸȽ, ɛɜɚɎɚɐɔɘɚɏɚ ɛɚ 

ɛɜɚɞɚɖɚɗɟ iTBS Ɏ ɝɚɣɑɞɌəɔɔ ɝ ɘɑɐɔɖɌɘɑəɞɚɓ-

əɚɕ ɞɑɜɌɛɔɑɕ (ȮɑəɗɌɠɌɖɝɔə ɐɚ 375 ɘɏ/ɝɟɞ. ɔ 

ȸɔɜɞɌɓɌɛɔə ɐɚ 60 ɘɏ/ɝɟɞ.). ȱɝɗɔ ɛɌɢɔɑəɞ 

ɜɌəɑɑ əɑ ɛɜɔəɔɘɌɗ ȮɑəɗɌɠɌɖɝɔə ɔɗɔ ɛɜɔəɔ-

ɘɌɗ ɑɏɚ Ɏ əɑɐɚɝɞɌɞɚɣəɚɕ ɐɚɓɔɜɚɎɖɑ, ɞɚ ɛɌɢɔ-

ɑəɞɟ ɛɜɑɐɗɌɏɌɗɚɝɨ ɛɚɐɛɔɝɌɞɨ ɔəɠɚɜɘɔɜɚ-

ɎɌəəɚɑ ɝɚɏɗɌɝɔɑ, ɛɚɝɗɑ ɣɑɏɚ ɚə ɎɖɗɪɣɌɗɝɫ Ɏ 

ɔɝɝɗɑɐɚɎɌəɔɑ. Ȼɜɚɐɚɗɒɔɞɑɗɨəɚɝɞɨ ɖɟɜɝɌ ɗɑ-

ɣɑəɔɫ ɝɚɝɞɌɎɗɫɗɌ 30 ɐəɑɕ.  

Ȼɫɞɨ ɛɌɢɔɑəɞɚɎ ɍɧɗɔ ɔɝɖɗɪɣɑəɧ ɔɓ ɔɝ-

ɝɗɑɐɚɎɌəɔɫ ɔɓ-ɓɌ əɑɝɚɍɗɪɐɑəɔɫ ɛɜɚɞɚɖɚɗɌ ɔ 

əɑɫɎɖɟ əɌ ɖɚəɞɜɚɗɨəɚɑ ɚɍɝɗɑɐɚɎɌəɔɑ ɛɚɝɗɑ 

ɗɑɣɑəɔɫ. ȴɞɚɏɚ Ɏ ɌəɌɗɔɓ ɍɧɗɔ Ɏɖɗɪɣɑəɧ 10 

ɛɌɢɔɑəɞɚɎ (2 ɘɟɒɣɔə, 8 ɒɑəɥɔə), ɎɚɓɜɌɝɞ 

28,3Ñ5,1 ɗɑɞ, 8 ɣɑɗɚɎɑɖ ɔɘɑɗɔ Ɏɧɝɤɑɑ ɚɍɜɌ-

ɓɚɎɌəɔɑ ɔ 2 ð ɝɜɑɐəɑɑ ɚɍɜɌɓɚɎɌəɔɑ. Ȯɝɑ ɛɌ-

ɢɔɑəɞɧ ɍɧɗɔ ɛɜɌɎɤɌɘɔ. 

Ȼɜɚɞɚɖɚɗ ɞɜɌəɝɖɜɌəɔɌɗɨəɚɕ ɘɌɏəɔɞ-

əɚɕ ɝɞɔɘɟɗɫɢɔɔ. 

Ȯɝɑ Ɏɖɗɪɣɑəəɧɑ Ɏ ɔɝɝɗɑɐɚɎɌəɔɑ ɛɌɢɔ-

ɑəɞɧ ɛɜɚɡɚɐɔɗɔ ɚɢɑəɖɟ ɖɗɔəɔɖɚ-

ɛɝɔɡɚɛɌɞɚɗɚɏɔɣɑɝɖɚɏɚ ɝɚɝɞɚɫəɔɫ əɌ ɛɑɜɎɚɘ 

ɛɜɔɬɘɑ, əɌ 14 ɐɑəɨ ɗɑɣɑəɔɫ ɔ əɌ 30 ɐɑəɨ ɗɑ-

ɣɑəɔɫ. ȶɌɒɐɧɕ ɛɌɢɔɑəɞ ɛɜɚɤɑɗ ɛɚ 12 ɝɑɌə-

ɝɚɎ ȾȸȽ Ɏ ɞɑɣɑəɔɑ 30 ɐəɑɕ. Ȱɗɫ ɛɜɚɎɑɐɑəɔɫ 

ȾȸȽ ɛɜɔɘɑəɫɗɝɫ ɌɛɛɌɜɌɞ Magventure MagPro 

R30 (ɀɔɜɘɌ Tonica, ȰɌəɔɫ). Ȯ ɖɌɣɑɝɞɎɑ ɛɜɚ-

ɞɚɖɚɗɌ ɝɞɔɘɟɗɫɢɔɔ ɎɧɍɜɌə ɛɜɚɞɚɖɚɗ ɝɞɔɘɟ-

ɗɫɢɔɔ ɞɑɞɌ-ɎɝɛɧɤɖɌɘɔ Intermittent Theta-

burst (iTBS), ɝ ɣɌɝɞɚɞɚɕ 50 ȯɢ, ɔəɞɑəɝɔɎəɚ-

ɝɞɨɪ 80% ɚɞ ɘɚɞɚɜəɚɏɚ ɛɚɜɚɏɌ. ȳɌ ɚɐəɟ ɝɑɝ-

ɝɔɪ 20 ɝɑɜɔɕ ɛɚ 10 Ɏɝɛɧɤɑɖ, ɝ ɔəɞɑɜɎɌɗɚɘ 8 

ɝɑɖɟəɐ ɘɑɒɐɟ ɝɞɔɘɟɗɌɘɔ. Ⱥɍɥɑɑ ɖɚɗɔɣɑɝɞɎɚ 

ɔɘɛɟɗɨɝɚɎ ɓɌ ɝɑɝɝɔɪ ɝɚɝɞɌɎɗɫɑɞ 600, ɛɜɚ-

ɐɚɗɒɔɞɑɗɨəɚɝɞɨ ɎɘɑɤɌɞɑɗɨɝɞɎɌ ð 3 ɘɔəɟɞɧ 

47 ɝɑɖɟəɐ).  

Ȼɜɚɞɚɖɚɗ ɠȸȼȾ ɔ ɚɍɜɌɍɚɞɖɌ ɐɌəəɧɡ. 

ɀɟəɖɢɔɚəɌɗɨəɌɫ ȸȼȾ ɎɧɛɚɗəɫɗɌɝɨ Ɏ 2 

ɞɚɣɖɌɡ: ɐɚ ɗɑɣɑəɔɫ ɔ əɌ 31 ɐɑəɨ ɛɚɝɗɑ ɛɜɚ-

ɡɚɒɐɑəɔɫ ɛɚɗəɚɏɚ ɖɟɜɝɌ 12 ɝɑɌəɝɚɎ ȾȸȽ. 

ȴɝɝɗɑɐɚɎɌəɔɑ ȸȼȾ ɛɜɚɡɚɐɔɗɚ əɌ ɞɚɘɚ-

ɏɜɌɠɑ 1,5 Ⱦɗ Siemens Magnetom Aera ɝ ɔɝ-

ɛɚɗɨɓɚɎɌəɔɑɘ 20-ɖɌəɌɗɨəɚɕ ɜɌɐɔɚɣɌɝɞɚɞəɚɕ 

ɖɌɞɟɤɖɔ ɐɗɫ ɏɚɗɚɎɧ ɔ ɤɑɔ. Ȱɗɫ ɐɑɘɚəɝɞɜɌ-

ɢɔɔ ɗɔɢ ɝ ɩɘɚɢɔɫɘɔ Ɏɚ Ɏɜɑɘɫ ɔɝɝɗɑɐɚɎɌəɔɫ 

ɛɜɔɘɑəɫɗɝɫ ɛɜɚɑɖɞɚɜ ɔ ɩɖɜɌə ɚɍɜɌɞəɚɕ ɛɜɚ-

ɑɖɢɔɔ, ɛɚɓɎɚɗɫɪɥɔɕ ɛɌɢɔɑəɞɟ Ɏɔɐɑɞɨ ɔɓɚɍ-

ɜɌɒɑəɔɫ Ɏɚ Ɏɜɑɘɫ ɔɝɝɗɑɐɚɎɌəɔɫ ɣɑɜɑɓ ɓɑɜɖɌ-

ɗɚ ɖɌɞɟɤɖɔ. Ȱɗɫ ɔɝɖɗɪɣɑəɔɫ ɚɜɏɌəɔɣɑɝɖɚɕ 

ɛɌɞɚɗɚɏɔɔ Ɏɝɑɘ ɛɌɢɔɑəɞɌɘ ɛɜɚɎɚɐɔɗɚɝɨ 

ɝɖɜɔəɔəɏɚɎɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ Ɏ ɜɑɒɔɘɌɡ Ⱦ2 ɔ 

FLAIR, ɐɌɗɑɑ ɛɚɗɟɣɌɗɔɝɨ ɌəɌɞɚɘɔɣɑɝɖɔɑ 

ɔɓɚɍɜɌɒɑəɔɫ Ɏ ɜɑɒɔɘɑ Ⱦ1 3D ɝ Ɏɧɝɚɖɔɘ 

ɜɌɓɜɑɤɑəɔɑɘ (ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɨ MPRAGE, 

TR = 2100 ɘɝ, TE = 3,0 ɘɝ, ɛɚɗɑ ɔɓɚɍɜɌɒɑəɔɫ 

25Į25 ɝɘ2 , ɘɌɞɜɔɢɌ 228Į228, ɟɏɚɗ ɚɞɖɗɚəɑ-

əɔɫ 8Á, ɞɚɗɥɔəɌ ɝɜɑɓɌ  1,0 ɘɘ, ɖɚɗɔɣɑɝɞɎɚ 

ɝɜɑɓɚɎ Ɏ ɝɑɜɔɔ 176).  

ɀɟəɖɢɔɚəɌɗɨəɌɫ ȸȼȾ ɎɧɛɚɗəɫɗɌɝɨ ɝ 

ɛɚɘɚɥɨɪ Ⱦ2*-ɎɓɎɑɤɑəəɚɕ ɩɡɚ-ɛɗɌəɌɜəɚɕ 

ɏɜɌɐɔɑəɞəɚɕ ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɔ (TR = 1800 

ɘɝ, TE = 35 ɘɝ, ɛɚɗɑ ɔɓɚɍɜɌɒɑəɔɫ 19,2Į19,2 

ɝɘ2, ɘɌɞɜɔɢɌ 64Į64, ɟɏɚɗ ɚɞɖɗɚəɑəɔɫ 90Á, 

ɞɚɗɥɔəɌ ɝɜɑɓɌ 4 ɘɘ, ɖɚɗɔɣɑɝɞɎɚ ɝɜɑɓɚɎ Ɏ ɝɑ-

ɜɔɔ 25). ȹɌ ɛɑɜɎɚɘ ɩɞɌɛɑ ɛɜɚɎɚɐɔɗɚɝɨ ɔɝɝɗɑ-

ɐɚɎɌəɔɑ ɌɖɞɔɎəɚɝɞɔ ɖɚɜɧ Ɏ ɛɚɖɚɑ ɝ ɖɚɗɔɣɑ-

ɝɞɎɚɘ ɛɚɎɞɚɜɑəɔɕ 150 (Ɏɜɑɘɫ ɔɝɝɗɑɐɚɎɌəɔɫ 

150 ɡ 1,8 ɝ = 5 ɘɔə. 32 ɝ). ȰɌɗɑɑ ɎɧɛɚɗəɫɗɌɝɨ 

ɠȸȼȾ ɝ ɓɌɐɌəɔɑɘ ɛɚ ɍɗɚɖɚɎɚɘɟ Ɍɗɏɚɜɔɞɘɟ 

(TR = 3000 ɘɝ, TE = 35 ɘɝ, ɐɜɟɏɔɑ ɛɌɜɌɘɑɞɜɧ 

ɠɟəɖɢɔɚəɌɗɨəɚɕ ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɔ əɑ ɚɞ-

ɗɔɣɌɗɔɝɨ ɚɞ ɠȸȼȾ Ɏ ɛɚɖɚɑ). ȻɑɜɎɧɕ ɚɞɜɑɓɚɖ 

ɔɓ 10 ɛɚɎɞɚɜɑəɔɕ əɑ ɎɖɗɪɣɌɗɝɫ Ɏ ɚɍɜɌɍɚɞɖɟ, 

ɣɞɚɍɧ ɟɍɑɐɔɞɨɝɫ, ɣɞɚ ɝɔɝɞɑɘɌ ɟɝɛɑɗɌ ɛɜɔɕɞɔ 

Ɏ ɜɌɎəɚɎɑɝəɚɑ ɝɚɝɞɚɫəɔɑ. ȰɌɗɑɑ ɝɗɑɐɚɎɌɗɔ 

ɐɜɟɏ ɓɌ ɐɜɟɏɚɘ 6 ɍɗɚɖɚɎ, ɎɖɗɪɣɌɪɥɔɡ 10 ɛɚ-

Ɏɞɚɜɑəɔɕ (10 ɡ 3 ɝ = 30 ɝ) ɝ ɓɌɐɌəɔɑɘ ɔ 10 

ɌəɌɗɚɏɔɣəɧɡ ɛɚɎɞɚɜɑəɔɕ ɝ ɚɞɐɧɡɚɘ. ȾɌɖɔɘ 

ɚɍɜɌɓɚɘ, Ɏɜɑɘɫ ɠɟəɖɢɔɚəɌɗɨəɚɕ ɛɜɚɏɜɌɘɘɧ 

ɝ ɓɌɐɌəɔɑɘ ɝɚɝɞɌɎɔɗɚ 30 ɝ + 6 ɡ 10 ɡ 3 ɝ ɡ 2 =  

6 ɘɔə. 30 ɝ. 

ȳɌɐɌəɔɑɘ ɐɗɫ ɠȸȼȾ ɫɎɗɫɗɚɝɨ ɘɧɝɗɑə-

əɚɑ ɜɌɝɛɚɓəɌɎɌəɔɑ ɩɘɚɢɔɕ əɌ ɚɞɚɍɜɌɒɌɑɘɧɡ 

Ɏɚ Ɏɜɑɘɫ ɔɝɝɗɑɐɚɎɌəɔɫ ɔɓɚɍɜɌɒɑəɔɫɡ ɗɔɢ. 

Ȱɗɫ ɔɝɝɗɑɐɚɎɌəɔɫ ɔɝɛɚɗɨɓɚɎɌɗɔɝɨ ɩɘɚɢɔɔ 

ɜɌɐɚɝɞɔ, ɏɜɟɝɞɔ ɔ ɗɔɢɌ ɍɑɓ ɩɘɚɢɔɕ ɔɓ ɝɞɌə-

ɐɌɜɞɔɓɚɎɌəəɚɏɚ ȻɑəɝɔɗɨɎɌəɝɖɚɏɚ ɖɚɘɛɨɪɞɑ-

ɜɔɓɔɜɚɎɌəəɚɏɚ əɑɕɜɚɛɝɔɡɚɗɚɏɔɣɑɝɖɚɏɚ ɞɑɝɞɌ 

(PennCNP), ɖɚɞɚɜɧɕ ɜɑɖɚɘɑəɐɚɎɌə ɐɗɫ ɔɝ-

ɛɚɗɨɓɚɎɌəɔɫ Ɏ əɑɕɜɚɛɝɔɡɚɗɚɏɔɣɑɝɖɔɡ ɔɝɝɗɑ-

ɐɚɎɌəɔɫɡ. Ȼɜɔɘɑɜɧ ɔɓɚɍɜɌɒɑəɔɕ ɘɚɒəɚ 

əɌɕɞɔ ɛɚ ɝɝɧɗɖɑ [22]. ȶɌɒɐɚɘɟ ɛɌɢɔɑəɞɟ ɛɑ-

ɜɑɐ ɔɝɝɗɑɐɚɎɌəɔɑɘ ɐɌɎɌɗɌɝɨ ɛɚɐɜɚɍəɌɫ ɔə-

ɝɞɜɟɖɢɔɫ ɚ ɛɜɑɐɝɞɚɫɥɑɕ ɛɜɚɢɑɐɟɜɑ ɔ ɑɏɚ ɓɌ-
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ɐɌɣɑ. Ȼɜɔ ɔɝɝɗɑɐɚɎɌəɔɔ ɠȸȼȾ ɛɚɚɣɑɜɑɐəɚ 

ɚɞɚɍɜɌɒɌɗɔɝɨ ɏɜɟɝɞəɧɑ, əɑɕɞɜɌɗɨəɧɑ, ɜɌ-

ɐɚɝɞəɧɑ, ɏɜɟɝɞəɧɑ, əɑɕɞɜɌɗɨəɧɑ ɔ ɜɌɐɚɝɞəɧɑ 

ɩɘɚɢɔɔ, ɐɗɫ 6 ɍɗɚɖɚɎ ɝɚɚɞɎɑɞɝɞɎɑəəɚ. 

ȺɍɜɌɍɚɞɖɌ ɐɌəəɧɡ ɠȸȼȾ ɝ ɓɌɐɌəɔɑɘ 

ɛɜɚɎɚɐɔɗɌɝɨ Ɏ ɛɜɚɏɜɌɘɘɑ FSL (FMRIB's 

Software Library v6.0, www.fmrib.ox.ac.uk/fsl, 

the Analysis Group, FMRIB, Oxford, UK) ɔ 

ɎɖɗɪɣɌɗɌ ɛɜɑɐɎɌɜɔɞɑɗɨəɟɪ ɚɍɜɌɍɚɞɖɟ ɐɌə-

əɧɡ: ɖɚɜɜɑɖɢɔɪ ɐɎɔɒɑəɔɫ, ɛɜɚɝɞɜɌəɝɞɎɑə-

əɚɑ ɝɏɗɌɒɔɎɌəɔɑ (ɝ ɏɌɟɝɝɚɎɧɘ ɫɐɜɚɘ ɤɔɜɔ-

əɚɕ 5 ɘɘ), ɠɔɗɨɞɜ Ɏɑɜɡəɔɡ ɣɌɝɞɚɞ (ɝ ɛɑɜɔɚ-

ɐɚɘ 90 ɝ), ɖɚɜɑɏɔɝɞɜɌɢɔɪ (ɝɚɛɚɝɞɌɎɗɑəɔɑ 

ɠɟəɖɢɔɚəɌɗɨəɧɡ ȸȼ-ɔɓɚɍɜɌɒɑəɔɕ ɝɚ ɝɞɜɟɖ-

ɞɟɜəɧɘɔ ɝəɔɘɖɌɘɔ Ɏɧɝɚɖɚɏɚ ɜɌɓɜɑɤɑəɔɫ), 

ɟɝɞɜɌəɑəɔɑ ɔɝɖɌɒɑəɔɕ ɔɓ-ɓɌ əɑɚɐəɚɜɚɐəɚɝɞɔ 

ɘɌɏəɔɞəɚɏɚ ɛɚɗɫ ɐɗɫ ɠɟəɖɢɔɚəɌɗɨəɧɡ ɔɓɚɍ-

ɜɌɒɑəɔɕ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɠɌɓɚɎɧɡ ɖɌɜɞ ɔ 

ɖɌɜɞ ɛɚɗɫ, Ɍ ɞɌɖɒɑ ɌəɌɗɔɓ ɛɑɜɎɚɏɚ ɟɜɚɎəɫ 

(ɣɞɚɍɧ ɚɛɜɑɐɑɗɔɞɨ ɓɚəɧ ɌɖɞɔɎɌɢɔɔ ɐɗɫ ɖɌɒ-

ɐɚɕ ɝɑɝɝɔɔ) ɔ ɌəɌɗɔɓ Ɏɞɚɜɚɏɚ ɟɜɚɎəɫ (ɏɜɟɛɛɚ-

Ɏɚɕ ɌəɌɗɔɓ, ɣɞɚɍɧ ɚɛɜɑɐɑɗɔɞɨ ɓɚəɧ ɌɖɞɔɎɌ-

ɢɔɔ ɖɚɜɧ ɔ ɝɜɌɎəɔɞɨ ɓɚəɧ ɌɖɞɔɎɌɢɔɔ ɐɚ ɔ 

ɛɚɝɗɑ ȾȸȽ ɗɑɣɑəɔɫ). 

ȺɍɜɌɍɚɞɖɌ ɠȸȼȾ ɛɚɖɚɫ ɛɜɚɎɚɐɔɗɌɝɨ Ɏ 

ɛɜɚɏɜɌɘɘəɚɘ ɚɍɑɝɛɑɣɑəɔɔ CONN (CONN 

functional connectivity toolbox (21.a), 

www.web.conn -toolbox.org) əɌ ɍɌɓɑ 

MATLAB/SPM (Statistical  Parametric Mapping 

12, www.fil.ion.ucl.ac.uk/spm/) ɔ ɎɖɗɪɣɌɗɌ  

ɛɜɑɐɎɌɜɔɞɑɗɨəɟɪ ɚɍɜɌɍɚɞɖɟ ɠɟəɖɢɔɚəɌɗɨ-

əɧɡ ɔ ɌəɌɞɚɘɔɣɑɝɖɔɡ ɔɓɚɍɜɌɒɑəɔɕ, ɛɜɔ  ɖɚ-

ɞɚɜɚɕ  ɖɚɜɜɑɖɞɔɜɚɎɌɗɔɝɨ  ɝɘɑɥɑəɔɫ ɔɓɚɍɜɌ-

ɒɑəɔɕ ɓɌ ɝɣɑɞ ɐɎɔɒɑəɔɕ ɔɝɝɗɑɐɟɑɘɚɏɚ, ɛɜɚ-

ɎɚɐɔɗɌɝɨ ɛɜɚɝɞɜɌəɝɞɎɑəəɌɫ əɚɜɘɌɗɔɓɌɢɔɫ ɔ 

ɝɏɗɌɒɔɎɌəɔɑ ɔɓɚɍɜɌɒɑəɔɕ  ɏɌɟɝɝɚɎɧɘ ɠɔɗɨ-

ɞɜɚɘ.  ȳɌɞɑɘ  ɍɧɗ ɛɜɚɎɑɐɑə ɌəɌɗɔɓ ɛɑɜɎɚɏɚ 

ɟɜɚɎəɫ (ɛɜɚɎɑɗɔ ɖɚɜɜɑɗɫɢɔɚəəɧɕ ɌəɌɗɔɓ, 

ɖɚɞɚɜɧɕ ɎɖɗɪɣɌɑɞ Ɏ ɝɑɍɫ ɟɝɜɑɐəɑəɔɑ ɝɔɏəɌɗɌ 

Ɏ ɖɌɒɐɚɘ ROI ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ, ɚɛɜɑɐɑɗɔɗɔ 

ɔɡ ɓəɌɣɑəɔɑ ɖɚɜɜɑɗɫɢɔɔ ɐɜɟɏ ɝ ɐɜɟɏɚɘ, ɝɏɑ-

əɑɜɔɜɚɎɌɗɔ ɖɌɜɞɧ ɖɚɜɜɑɗɫɢɔɔ), ɌəɌɗɔɓ Ɏɞɚ-

ɜɚɏɚ ɟɜɚɎəɫ (Ɏɧɣɔɝɗɔɗɔ ɝɞɌəɐɌɜɞəɟɪ ɚɤɔɍɖɟ 

ɔ ɝɜɑɐəɑɑ ɓəɌɣɑəɔɑ ɐɗɫ ɚɢɑəɖɔ ɖɚɜɜɑɗɫɢɔɔ, 

ɛɜɚɎɑɜɔɗɔ, ɫɎɗɫɑɞɝɫ ɗɔ ɝɜɑɐəɫɫ ɚɢɑəɖɌ ɝɞɌ-

ɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɚɕ ɐɗɫ Ɏɝɑɕ ɏɜɟɛɛɧ). Ȱɗɫ 

ɝɜɌɎəɑəɔɫ ɠȸȼȾ ɐɌəəɧɡ Ɏ ɝɚɝɞɚɫəɔɔ ɛɚɖɚɫ 

ɟ ɐɎɟɡ ɏɜɟɛɛ ɛɌɢɔɑəɞɚɎ ɐɚ ɔ ɛɚɝɗɑ ɗɑɣɑəɔɫ 

ɐɗɫ ɖɌɒɐɚɏɚ ɝɟɍɦɑɖɞɌ ɍɧɗɔ ɚɛɜɑɐɑɗɑəɧ ɔ 

ɔɓɟɣɑəɧ ɛɚɖɌɓɌɞɑɗɔ ɠɟəɖɢɔɚəɌɗɨəɚɕ ɝɎɫ-

ɓɌəəɚɝɞɔ ɛɚ ɘɑɞɚɐɟ Seed-based Connectivity 

(Ɏɧɣɔɝɗɔɗɔ ɖɌɜɞɧ ɖɚɜɜɑɗɫɢɔɔ, ɖɚɞɚɜɧɑ ɡɌ-

ɜɌɖɞɑɜɔɓɟɪɞ ɟɜɚɎɑəɨ ɠɟəɖɢɔɚəɌɗɨəɚɕ ɝɎɫɓɔ 

ɘɑɒɐɟ ɚɐəɚɕ ɔɗɔ əɑɝɖɚɗɨɖɔɘɔ ɔɝɡɚɐəɧɘɔ 

ROI ɔ ɚɝɞɌɗɨəɚɕ ɣɌɝɞɨɪ ɘɚɓɏɌ) ɔ ROI-to-ROI 

Connectivity (ɜɌɝɣɑɞ ɘɌɞɜɔɢɧ ɖɚɜɜɑɗɫɢɔɔ 

ROI-ROI, ɡɌɜɌɖɞɑɜɔɓɟɪɥɑɕ ɠɟəɖɢɔɚəɌɗɨəɟɪ 

ɝɎɫɓɨ ɘɑɒɐɟ əɌɍɚɜɚɘ ɚɍɗɌɝɞɑɕ ɔəɞɑɜɑɝɌ). 

ȽɞɌɞɔɝɞɔɣɑɝɖɌɫ ɚɍɜɌɍɚɞɖɌ. 

ȺɢɑəɖɌ ɓɚə ɌɖɞɔɎɌɢɔɔ ɖɚɜɧ Ɏ ɏɜɟɛɛɚ-

Ɏɚɘ ɌəɌɗɔɓɑ ɎɧɛɚɗəɫɗɌɝɨ əɌ ɚɝəɚɎɌəɔɔ ɐɎɟ-

ɝɞɚɜɚəəɑɏɚ t-ɞɑɝɞɌ ȽɞɨɪɐɑəɞɌ ɐɗɫ əɑɓɌɎɔɝɔ-

ɘɧɡ Ɏɧɍɚɜɚɖ, ɐɗɫ ɝɜɌɎəɑəɔɫ ɌɖɞɔɎɌɢɔɔ ɖɚ-

ɜɧ ɐɚ ɔ ɛɚɝɗɑ ȾȸȽ ɗɑɣɑəɔɫ, ɔɝɛɚɗɨɓɚɎɌɗɝɫ 

ɛɌɜəɧɕ t-ɞɑɝɞ. ȳɚəɧ ɌɖɞɔɎɌɢɔɔ ɝɣɔɞɌɗɔɝɨ 

ɓəɌɣɔɘɧɘɔ ɛɜɔ ɐɚɝɞɔɒɑəɔɫ ɛɚɜɚɏɌ əɌ ɖɗɌ-

ɝɞɑɜəɚɘ ɟɜɚɎəɑ əɑ ɘɑəɑɑ T>2,5 ɛɜɔ ɜ<0,05. 

Ȱɗɫ ɖɚɜɜɑɖɢɔɔ Ɏɚɓɘɚɒəɧɡ ɚɤɔɍɚɖ ɛɜɔ 

ɘəɚɒɑɝɞɎɑəəɧɡ ɝɜɌɎəɑəɔɫɡ ɔɝɛɚɗɨɓɚɎɌɗɌɝɨ 

ɛɚɛɜɌɎɖɌ FWE (family-wise error) [23]. ȰɌə-

əɧɑ ɠȸȼȾ ɛɚɖɚɫ ɚɍɜɌɍɌɞɧɎɌɗɔɝɨ əɌ ɚɝəɚɎɌ-

əɔɔ F-ɖɜɔɞɑɜɔɫ ɀɔɤɑɜɌ, ɛɚɜɚɏɚɎɚɑ ɓəɌɣɑəɔɑ 

ɝɣɔɞɌɗɚɝɨ ɐɚɝɞɚɎɑɜəɧɘ ɛɜɔ ɜ<0,05 ɍɑɓ ɖɚɜ-

ɜɑɖɢɔɔ.  

ȻɜɚɎɑɜɖɌ əɌ əɚɜɘɌɗɨəɚɝɞɨ ɜɌɝɛɜɑɐɑɗɑ-

əɔɫ ɛɜɚɎɚɐɔɗɌɝɨ ɛɚ ɖɜɔɞɑɜɔɪ ȶɚɗɘɚɏɚɜɚɎɌ-

ȽɘɔɜəɚɎɌ. ȽɜɌɎəɑəɔɑ ɖɚɗɔɣɑɝɞɎɌ ɍɌɗɗɚɎ ɛɚ 

ɤɖɌɗɑ ɐɑɛɜɑɝɝɔɔ ȭɑɖɌ (ɐɌəəɧɕ ɛɚɖɌɓɌɞɑɗɨ 

ɔɘɑɗ əɚɜɘɌɗɨəɚɑ ɜɌɝɛɜɑɐɑɗɑəɔɑ) ɐɚ ɗɑɣɑəɔɫ, 

əɌ 14 ɐɑəɨ ɔ ɛɚɝɗɑ ɗɑɣɑəɔɫ, ɛɜɚɎɚɐɔɗɚɝɨ ɛɚ 

ɛɌɜəɚɘɟ ɖɜɔɞɑɜɔɪ ȽɞɨɪɐɑəɞɌ ɝ ɛɚɛɜɌɎɖɚɕ 

əɌ ɘəɚɒɑɝɞɎɑəəɧɑ ɝɜɌɎəɑəɔɫ.  

ȼɑɓɟɗɨɞɌɞɧ. 

1. ȽɜɌɎəɑəɔɑ ɟɜɚɎəɫ ɐɑɛɜɑɝɝɔɔ ɐɚ ɔ 

ɛɚɝɗɑ ɗɑɣɑəɔɫ. 

Ȼɜɔ ɚɢɑəɖɑ ɝɞɑɛɑəɔ ɐɑɛɜɑɝɝɔɔ ɛɚ ɤɖɌ-

ɗɑ ȭɑɖɌ ɐɚ ɗɑɣɑəɔɫ Ɏɝɑ Ɏɖɗɪɣɑəəɧɑ Ɏ ɔɝɝɗɑ-

ɐɚɎɌəɔɑ ɛɌɢɔɑəɞɧ ɛɚɖɌɓɌɗɔ ɚɞ 29 ɐɚ 35 ɍɌɗ-

ɗɚɎ (ɝɜɑɐəɔɕ ɍɌɗɗ 31,8Ñ2,6), ɣɞɚ ɝɚɚɞɎɑɞɝɞɎɟ-

ɑɞ ɞɫɒɑɗɚɕ ɐɑɛɜɑɝɝɔɔ. ȹɌ 14 ɐɑəɨ ɗɑɣɑəɔɫ ɟ 

2 ɛɌɢɔɑəɞɚɎ ɟɐɌɗɚɝɨ ɐɚɝɞɔɣɨ ɜɑɘɔɝɝɔɔ (11 

ɍɌɗɗɚɎ), ɝɟɘɘɌɜəɧɕ ɍɌɗɗ Ɏ ɏɜɟɛɛɑ ɓəɌɣɔɘɚ 

ɝəɔɓɔɗɝɫ ɐɚ 18,3Ñ5,0, ɜ<0,001. Ȼɚɝɗɑ ɗɑɣɑəɔɫ 

ɜɑɘɔɝɝɔɔ ɟɐɌɗɚɝɨ ɐɚɝɞɔɣɨ ɟ 7 ɣɑɗɚɎɑɖ, ɟ 1 

ɛɌɢɔɑəɞɌ ɚɝɞɌɎɌɗɌɝɨ ɗɑɏɖɌɫ ɐɑɛɜɑɝɝɔɫ (19 

ɍɌɗɗɚɎ), ɟ 2 ð ɝɜɑɐəɫɫ (20 ɍɌɗɗɚɎ). ȽɟɘɘɌɜ-

əɧɕ ɍɌɗɗ ɛɚɝɗɑ ɗɑɣɑəɔɫ ɓəɌɣɔɘɚ ɝəɔɓɔɗɝɫ ɐɚ 

12,2Ñ5,8, ɜ<0,001. 

2. ȴɝɝɗɑɐɚɎɌəɔɑ ɗɚɍəɚɕ ɖɚɜɧ ɐɚ ɔ 

ɛɚɝɗɑ ɖɟɜɝɌ ɗɑɣɑəɔɫ ȾȸȽ ɝ ɛɚɘɚɥɨɪ 

ɠȸȼȾ ɝ ɓɌɐɌəɔɑɘ. 

ȳɚəɧ ɌɖɞɔɎɌɢɔɔ ɗɚɍəɚɕ ɖɚɜɧ ɛɜɔ ɜɌɝ-

ɛɚɓəɌɎɌəɔɔ ɔɓɚɍɜɌɒɑəɔɕ ɗɔɢ ɝ ɜɌɓɗɔɣəɧɘɔ 

ɩɘɚɢɔɫɘɔ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɞɑɜɌɛɑɎɞɔɣɑɝɖɔ ɜɑ-

ɓɔɝɞɑəɞəɚɕ ɐɑɛɜɑɝɝɔɑɕ ɐɚ ɔ ɛɚɝɗɑ ɞɜɌəɝɖɜɌ-

əɔɌɗɨəɚɕ ɘɌɏəɔɞəɚɕ ɝɞɔɘɟɗɫɢɔɔ ɝɟɘɘɔɜɚ-

ɎɌəɧ Ɏ ɞɌɍɗɔɢɑ ʈ1. 

Ȼɜɔ ɔɝɝɗɑɐɚɎɌəɔɔ ɌɖɞɔɎɌɢɔɔ ɗɚɍəɚɕ 

ɖɚɜɧ Ɏ ɏɜɟɛɛɑ ɛɌɢɔɑəɞɚɎ ɐɚ ɗɑɣɑəɔɫ ɎɧɫɎ-

ɗɫɪɞɝɫ ɘɌɝɝɔɎəɧɑ ɓɚəɧ ɌɖɞɔɎɌɢɔɔ ɗɚɍəɚɕ 

ɖɚɜɧ ɛɜɔ ɐɑɘɚəɝɞɜɌɢɔɔ ɔɓɚɍɜɌɒɑəɔɕ ɗɔɢ ɝ 

ɛɚɗɚɒɔɞɑɗɨəɧɘɔ ɩɘɚɢɔɫɘɔ, ɎɖɗɪɣɌɪɥɔɑ 

ɛɚɗɫ ȭɜɚɐɘɌəɌ 45, 6 ɔ 44. ȭɚɗɑɑ ɎɧɜɌɒɑə-

əɧɑ ɓɚəɧ ɌɖɞɔɎɌɢɔɔ əɌɍɗɪɐɌɗɔɝɨ Ɏ ɗɑɎɚɘ 

ɛɚɗɟɤɌɜɔɔ (Ɏɝɑ Ɏɖɗɪɣɑəəɧɑ Ɏ ɔɝɝɗɑɐɚɎɌəɔɫ 

ɛɌɢɔɑəɞɧ ɍɧɗɔ ɛɜɌɎɤɌɘɔ). ȬɖɞɔɎɌɢɔɫ ɟɖɌ-

ɓɌəəɧɡ ɓɚə ɗɚɍəɚɕ ɖɚɜɧ  ɛɜɔ  ɐɑɘɚəɝɞɜɌɢɔɔ  
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əɑɕɞɜɌɗɨəɧɡ ɔ ɚɞɜɔɢɌɞɑɗɨəɧɡ ɩɘɚɢɔɕ ɞɌɖɒɑ 

əɌɍɗɪɐɌɗɌɝɨ, ɚɐəɌɖɚ ɍɧɗɌ ɘɑəɑɑ ɎɧɜɌɒɑəɌ, 

ɣɞɚ ɛɚɐɞɎɑɜɒɐɌɑɞ ɛɚɗɟɣɑəəɧɑ Ɏ ɛɜɑɐɧɐɟɥɔɡ 

ɔɝɝɗɑɐɚɎɌəɔɫɡ ɐɌəəɧɑ ɚ ɞɚɘ, ɣɞɚ ɟ ɛɌɢɔɑə-

ɞɚɎ ɝ ɐɑɛɜɑɝɝɔɑɕ Ɏɚ Ɏɜɑɘɫ ɚɍɚɝɞɜɑəɔɫ ɛɜɚ-

ɔɝɡɚɐɔɞ ɓɌɞɜɟɐəɑəɔɑ ɛɜɚɢɑɝɝɌ ɜɌɝɛɚɓəɌɎɌ-

əɔɫ ɔɘɑəəɚ ɛɚɗɚɒɔɞɑɗɨəɧɡ ɩɘɚɢɔɕ, ɞɚɏɐɌ 

ɖɌɖ ɔəɞɑɜɛɜɑɞɌɢɔɫ ɗɔɢ ɝ əɑɕɞɜɌɗɨəɧɘɔ ɔ 

əɑɏɌɞɔɎəɧɘɔ ɩɘɚɢɔɫɘɔ ɐɗɫ əɔɡ ɚɖɌɓɧɎɌɑɞɝɫ 

ɝɟɥɑɝɞɎɑəəɚ ɛɜɚɥɑ [10].  

Ȼɚɝɗɑ ɖɟɜɝɌ ɗɑɣɑəɔɫ ɝ ɛɚɘɚɥɨɪ ȾȸȽ 

ɛɚ ɐɌəəɧɘ ɠȸȼȾ-ɔɝɝɗɑɐɚɎɌəɔɕ ɚɞɘɑɣɌɑɞɝɫ 

ɐɚɝɞɚɎɑɜəɚɑ ɟɘɑəɨɤɑəɔɑ ɓɚəɧ ɌɖɞɔɎɌɢɔɔ 

ɗɚɍəɚɕ ɖɚɜɧ ɛɜɔ ɜɌɝɛɚɓəɌɎɌəɔɔ ɛɚɗɚɒɔ-

ɞɑɗɨəɧɡ ɩɘɚɢɔɕ (ɓɚəɌ Ɏ ɚɍɗɌɝɞɔ ɛɚɗɫ ȭɜɚɐ-

ɘɌəɌ 45 ɝɗɑɎɌ ɟɘɑəɨɤɔɗɌɝɨ ɝ 1471 ɐɚ 198 

ɎɚɖɝɑɗɚɎ, ȼ<0,05; ɓɚəɌ Ɏ ɚɍɗɌɝɞɔ ɛɚɗɑɕ 44/6 

ð ɟɘɑəɨɤɔɗɌɝɨ ɝ 1017 ɐɚ 184 ɎɚɖɝɑɗɚɎ, 

ȼ<0,05; ɓɚəɌ Ɏ ɚɍɗɌɝɞɔ ɛɚɗɫ 6 ɞɌɖɒɑ ɟɘɑəɨ-

ɤɔɗɌɝɨ ð 718 ɎɚɖɝɑɗɚɎ ɐɚ ɗɑɣɑəɔɫ, ɛɚɝɗɑ ɗɑ-

ɣɑəɔɫ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɌɫ ɌɖɞɔɎɌɢɔɫ 

ɩɞɚɕ ɓɚəɧ əɑ ɚɍəɌɜɟɒɑəɌ). Ȼɜɔ ɜɌɝɛɚɓəɌɎɌ-

əɔɔ ɚɞɜɔɢɌɞɑɗɨəɧɡ ɩɘɚɢɔɕ ɚɞɘɑɣɌɑɞɝɫ 

ɟɘɑəɨɤɑəɔɑ ɓɚəɧ ɌɖɞɔɎɌɢɔɔ Ɏ ɛɜɌɎɚɘ ɛɚ-

ɗɟɤɌɜɔɔ, ɎɖɗɪɣɌɪɥɑɕ ɛɚɗɫ ȭɜɚɐɘɌəɌ 44, 45 

ɔ 6 (ɝ 1087 ɐɚ 209 ɎɚɖɝɑɗɚɎ, ȼ<0,05). Ȼɜɔ ɝɚ-

ɛɚɝɞɌɎɗɑəɔɔ ɐɜɟɏɔɡ ɎɧɫɎɗɑəəɧɡ ɓɚə ɌɖɞɔɎɌ-

ɢɔɔ ɐɚ ɔ ɛɚɝɗɑ ɗɑɣɑəɔɫ ɓəɌɣɔɘɧɡ ɜɌɓɗɔɣɔɕ 

əɑ ɍɧɗɚ ɎɧɫɎɗɑəɚ. 

ȴɓɚɍɜɌɒɑəɔɫ ɓɚə ɌɖɞɔɎɌɢɔɔ ɛɜɔ ɐɑ-

ɘɚəɝɞɜɌɢɔɔ ɜɌɐɚɝɞəɧɡ ɔ ɛɑɣɌɗɨəɧɡ ɗɔɢ Ɏ 

ɏɜɟɛɛɑ ɛɌɢɔɑəɞɚɎ ɐɚ ɔ ɛɚɝɗɑ ɗɑɣɑəɔɫ ȾȸȽ 

ɛɜɑɐɝɞɌɎɗɑəɚ əɌ ɜɔɝɟəɖɌɡ 1 ɔ 2. 

3. ȬəɌɗɔɓ ɐɌəəɧɡ ɠȸȼȾ ɛɚɖɚɫ. 

Ȯ ɜɑɓɟɗɨɞɌɞɑ ɚɍɜɌɍɚɞɖɔ ɠɟəɖɢɔɚəɌɗɨ-

əɚɕ ɝɎɫɓəɚɝɞɔ ROI-to-ROI ɝɑɞɔ ɛɌɝɝɔɎəɚɏɚ 

ɜɑɒɔɘɌ ɜɌɍɚɞɧ ɘɚɓɏɌ (ȽȻȼȼȸ) ɟ ɛɌɢɔɑəɞɚɎ 

ɐɚ ɗɑɣɑəɔɫ ɛɜɔ ɛɚɜɚɏɚɎɚɘ ɓəɌɣɑəɔɔ p<0,001  

ȾɌɍɗɔɢɌ ʈ1.    Ȼɜɚɞɚɖɚɗ ȸȽȶȾ Ɏɔɝɚɣəɚɕ ɖɚɝɞɔ. 

ʿ̑̈˰̍̄̂˰̠̬̄ɯ 

̈̍˰̖̔˸̓˰ 

˛̠̬̎̑̄ ˃˲̦˸̎ɯ 

˰̖̈̄˳˰̠̄̄Ȯɯ

̈̑-̍˳̑ɯ

˳̑̈̔˸̍̑˳ 

z-

̂̏˰̡˸ɪ

̏̄ ˸

t-  

̂̏˰̡˸̏̄˸ 

P (̔ ɯ 

̈̑̓̓˸̠̈̄˸̅ɯ

FWE ) 

MNI  

̈̑̑̓˷̄̏˰̧̖ 

(̎ )̎ 

ʩ̗̓̒̒˰ɯ̒˰̠̄˸̖̏̑˳ɯ˷̑ɯ̍˸̡˸̬̏̄Ȯɯ̧̂̑̏ɯ˰̖̈̄˳˰̠̄̄ɯ̧̈̑̓ 

˄ʧɯ45 ȹʿȺ P+ 1471 4,6 6,49 <0,001 -30; 26; 0 

˄ʧ 6 (ʿ ), ˄ ʧɯ44 ȹʿȺ P+ 1017 4,75 6,86 <0,001 -50; 6; 44 

 ˄ʧɯ6 ȹʿȺ P+ 718 4,53 6,31 <0,001 0; 12; 44 

˄ʧ 6 (˄ ), ˄ ʧɯ44 ȹ˄Ⱥ P+ 237 3,91 5,00 0,00193 44; 2; 52 

˄ʧɯ45 ȹ˄Ⱥ N 881 4,20 5,58 <0,001 44; 28; 22 

˄ʧɯ44 ȹʿȺ N 439 3,97 5,12 <0,001 -42; 8; 30 

˄ʧɯ6 ȹʿȺ N 376 4,04 5,26 <0,001 0; 14; 46 

˄ʧ 45 (ʿ ), ˄ ʧɯ44 ȹʿȺ N 234 4,02 5,22 0,00157 -44; 20; -4 

˄ʧ 44 (˄ ), ˄ ʧ 6 (˄ ), 

˄ʧɯ45 ȹ˄Ⱥ 

N- 1087 4,162 5,51 <0,001 50; 12; 36 

˄ʧɯ6 ȹʿȺ N- 424 3,99 5,16 <0,001 -4; 8; 62 

˄ʧ 45 (ʿ ), ˄ ʧɯ44 ȹʿȺ N- 172 3,30 3,94 0,0145 -56; 30; 22 

ʩ̗̓̒̒˰ɯ̒˰̠̄˸̖̏̑˳ɯ̒̑̔̍˸ɯ̍˸̡˸̬̏̄Ȯɯ̧̂̑̏ɯ˰̖̈̄˳˰̠̄̄ɯ̧̈̑̓ 

˄ʧ 44 (ʿ ), ˄ ʧɯ45 ȹʿȺ P+ 198 3,92 5,02 0,007 -52; 12; 2 

˄ʧ 44 (ʿ ), ˄ ʧɯ45 ȹʿȺ P+ 184 4,09 5,35 0,0114 -44; 12; 28 

˄ʧɯ44 ȹ˄Ⱥ P+ 167 3,80 4,80 0,0209 42; 8; 30 

˄ʧɯ6 ȹʿȺ N 407 3,80 4,79 <0,001 -8; 16; 50 

˄ʧ 6 (ʿ ), ˄ ʧɯ44 ȹʿȺ N 216 3,76 4,71 0,0029 -46; 4; 46 

˄ʧɯ44 ȹ˄Ⱥ N 210 3,84 4,86 0,0036 42; 6; 36 

˄ʧɯ44 ȹ˄Ⱥ N- 209 3,965 5,11 0,0038 46; 8; 32 

˄ʧɯ6 ȹʿȺ N- 206 3,817 4,83 0,00431 -2; 10; 60 

˄ʧɯ44 ȹʿȺ N- 165 3,597 4,43 0,0187 -44; 2; 54 

 

   

Ȼȭ ð Ȼɚɗɑ ȭɜɚɐɘɌəɌ, ȷ ð ɓɚəɌ ɌɖɞɔɎɌɢɔɔ Ɏ ɗɑɎɚɘ ɛɚɗɟɤɌɜɔɔ, Ȼ ð ɓɚəɌ ɌɖɞɔɎɌɢɔɔ Ɏ ɛɜɌɎɚɘ 

ɛɚɗɟɤɌɜɔɔ, N- ð ɐɑɘɚəɝɞɜɌɢɔɫ əɑɏɌɞɔɎəɧɡ ɩɘɚɢɔɕ, N ð ɐɑɘɚəɝɞɜɌɢɔɫ əɑɕɞɜɌɗɨəɧɡ ɩɘɚɢɔɕ, ȼ+ - 

ɐɑɘɚəɝɞɜɌɢɔɫ ɛɚɓɔɞɔɎəɧɡ ɩɘɚɢɔɕ, FWE (family wise error) ð ɛɚɛɜɌɎɖɌ əɌ ɘəɚɒɑɝɞɎɑəəɧɑ ɝɜɌɎəɑ-

əɔɫ ɛɜɔ ɝɞɌɞɔɝɞɔɣɑɝɖɚɘ ɌəɌɗɔɓɑ. 
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ɍɧɗɌ ɎɧɫɎɗɑəɌ ɝɎɫɓɨ ɘɑɐɔɌɗɨəɚɕ ɛɜɑɠɜɚə-

ɞɌɗɨəɚɕ ɖɚɜɧ (ɗɑɎɚɕ ɘɑɐɔɌɗɨəɚɕ ɗɚɍəɚɕ ɔɓ-

Ɏɔɗɔəɧ), ɓɌɐəɔɡ ɚɞɐɑɗɚɎ ɗɑɎɚɕ ɛɚɫɝəɚɕ ɔɓ-

Ɏɔɗɔəɧ, ɗɑɎɚɕ ɔ ɛɜɌɎɚɕ ɟɏɗɚɎɧɡ ɔɓɎɔɗɔə ɔ 

ɗɑɎɚɕ ɗɌɞɑɜɌɗɨəɚɕ ɓɌɞɧɗɚɣəɚɕ ɖɚɜɧ, ɣɞɚ ɛɚ-

ɖɌɓɧɎɌɑɞ ɎɓɌɔɘɚɝɎɫɓɨ ɠɟəɖɢɔɚəɔɜɚɎɌəɔɫ 

ɗɚɍəɚɕ ɖɚɜɧ ɝ ɗɔɘɍɔɣɑɝɖɚɕ ɝɔɝɞɑɘɚɕ. ȿ Ɏɝɑɡ 

ɛɌɢɔɑəɞɚɎ əɌɍɗɪɐɌɗɔɝɨ ɝɔɘɛɞɚɘɧ ɎɧɜɌ-

ɒɑəəɚɕ ɐɑɛɜɑɝɝɔɔ, ɝ Ɏɑɐɟɥɔɘ ɌɐɔəɌɘɔɣɑ-

ɝɖɔɘ ɝɔəɐɜɚɘɚɘ, ɣɞɚ ɚɛɜɑɐɑɗɫɗɚ ɖɗɔəɔɣɑ-

ɝɖɟɪ ɖɌɜɞɔəɟ Ɏ Ɏɔɐɑ ɞɚɞɌɗɨəɚɏɚ ɍɑɝɝɔɗɔɫ, 

ɔɐɑɌɞɚɜəɚɕ ɓɌɞɚɜɘɚɒɑəəɚɝɞɔ, ɔəɞɑəɝɔɎəɚ 

ɝəɔɒɑəəɚɏɚ əɌɝɞɜɚɑəɔɫ, ɝɚɛɜɚɎɚɒɐɌɑɘɚɏɚ 

ɞɜɑɎɚɏɚɕ. 

Ȼɜɔ ɔɝɝɗɑɐɚɎɌəɔɔ ɠȸȼȾ ɛɚɖɚɫ ɟ ɞɚɕ 

ɒɑ ɏɜɟɛɛɧ ɛɌɢɔɑəɞɚɎ ɛɚɝɗɑ ɗɑɣɑəɔɫ ɝɞɌɞɔ-

ɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɚɕ ɝɎɫɓɔ ɘɑɒɐɟ ɗɑɎɚɕ ɘɑɐɔ-

Ɍɗɨəɚɕ ɗɚɍəɚɕ ɔ ɗɑɎɚɕ ɛɚɫɝəɚɕ ɔɓɎɔɗɔəɚɕ 

ɚɍəɌɜɟɒɑəɚ əɑ ɍɧɗɚ, Ɍ ɝɎɫɓɨ ɝ ɗɑɎɚɕ ɗɌɞɑ-

ɜɌɗɨəɚɕ ɓɌɞɧɗɚɣəɚɕ ɖɚɜɚɕ ɝɚɡɜɌəɫɗɌɝɨ. ȼɑ-

ɓɟɗɨɞɌɞɧ ɠȸȼȾ ɛɚɖɚɫ ɛɜɑɐɝɞɌɎɗɑəɧ Ɏ ɞɌɍɗɔ-

ɢɑ ʈ2 ɔ əɌ ɜɔɝɟəɖɌɡ 3 ɔ 4.  

 

ȼɔɝ. 1 Ɍ (Fig. 1 Ɍ) 
 

 

ȼɔɝ. 1 ɍ (Fig. 1 b) 

ȼɔɝ. 1.      ɀȸȼȾ ɝ ɓɌɐɌəɔɑɘ.  

ȳɚəɧ ɌɖɞɔɎɌɢɔɔ ɗɚɍəɚɕ ɖɚɜɧ ɛɜɔ ɛɜɚɝɘɚɞɜɑ ɔɓɚɍɜɌɒɑəɔɕ ɗɔɢ ɝ ɛɚɗɚɒɔɞɑɗɨəɧɘɔ ɩɘɚɢɔɫɘɔ, əɌɗɚɒɑə-

əɧɑ əɌ ɌəɌɞɚɘɔɣɑɝɖɔɑ 3D Ⱦ1-ɎɓɎɑɤɑəəɧɑ ɔɓɚɍɜɌɒɑəɔɫ. ȶɌɜɞɧ ɏɜɟɛɛɚɎɚɏɚ ɌəɌɗɔɓɌ ɛɌɢɔɑəɞɚɎ ɐɚ ɗɑɣɑ-

əɔɫ (Ɍ) ɔ ɛɚɝɗɑ ɗɑɣɑəɔɫ (ɍ). 1 ð ɌɖɞɔɎɌɢɔɫ Ɏ ɛɚɗɑ ȭɜɚɐɘɌəɌ (Ȼȭ) 45 ɝɗɑɎɌ, 2 ð Ȼȭ 44 ɝɗɑɎɌ, 3 ð Ȼȭ 6 ɝɗɑ-

ɎɌ, 4 ð Ȼȭ 44 ɝɛɜɌɎɌ. * ð ɓɚəɌ ɌɖɞɔɎɌɢɔɔ Ɏ əɔɒəɑɕ ɞɑɘɑəəɚɕ ɐɚɗɨɖɑ ɝɗɑɎɌ, # ð ɌɖɞɔɎɌɢɔɫ ɗɑɎɚɕ ɓɜɔ-

ɞɑɗɨəɚɕ ɖɚɜɧ.  

Fig. 1.   Task based fMRI with positive faces recognition paradigm.  

The frontal cortex activation zones with anatomical 3D T1 -weighted fusion images. The group analysis maps 

in patients before treatment (Ɍ) and after treatment (ɍ). 1 ð activation in the left Br odmann area (BA) 45, 2 ð 

the left BA 44, 3 ð the left BA 6, 4 ð the right BA 44. * - activation in the left inferior parietal lobule, # - activa-

tion of the left visual cortex.  
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ȽɜɌɎəɔɞɑɗɨəɧɕ ɌəɌɗɔɓ ɛɚɖɌɓɌɗ, ɣɞɚ ɛɚ-

ɝɗɑ ɛɜɚɡɚɒɐɑəɔɫ ɖɟɜɝɌ ȾȸȽ ɚɞɘɑɣɌɗɚɝɨ 

ɚɝɗɌɍɗɑəɔɑ ɠɟəɖɢɔɚəɌɗɨəɚɕ ɝɎɫɓɔ ɗɚɍəɚɕ 

ɖɚɜɧ ɝ ɗɔɘɍɔɣɑɝɖɚɕ ɝɔɝɞɑɘɚɕ ɔ ɝɑɞɨɪ ɛɌɝ-

ɝɔɎəɚɏɚ ɜɑɒɔɘɌ ɜɌɍɚɞɧ ɘɚɓɏɌ. Ȼɚɗɟɣɑəəɧɑ 

ɐɌəəɧɑ ɚɖɌɓɌɗɔɝɨ ɝɚɛɚɝɞɌɎɔɘɧ ɝ ɖɗɔəɔɣɑ-

ɝɖɔɘɔ ɐɌəəɧɘɔ: Ɏ ɜɑɓɟɗɨɞɌɞɑ ɛɜɚɎɚɐɔɘɚɏɚ 

ɗɑɣɑəɔɫ ɟɐɌɗɚɝɨ ɐɚɍɔɞɨɝɫ ɝɞɌɞɔɝɞɔɣɑɝɖɔ 

ɓəɌɣɔɘɚɏɚ ɝəɔɒɑəɔɫ ɖɚɗɔɣɑɝɞɎɌ ɍɌɗɗɚɎ ɐɑ-

ɛɜɑɝɝɔɔ ɛɚ ɤɖɌɗɑ ȭɑɖɌ, Ɍ ɟ 7 ɣɑɗɚɎɑɖ ð ɛɚɗ-

əɚɕ ɜɑɘɔɝɝɔɔ. 

Ⱥɍɝɟɒɐɑəɔɑ. 

ȯɗɌɎəɧɑ ɜɑɓɟɗɨɞɌɞɧ, ɖɚɞɚɜɧɑ ɟɐɌɗɚɝɨ 

ɐɚɝɞɔɏəɟɞɨ Ɏ ɐɌəəɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ: ɛɚɐ-

ɞɎɑɜɒɐɑəɌ ɩɠɠɑɖɞɔɎəɚɝɞɨ ȾȸȽ Ɏ ɗɑɣɑəɔɔ 

ȾȼȰ; ɛɚɖɌɓɌəɌ ɖɌɖ ɌɖɞɔɎɌɢɔɫ ɗɚɍəɚɕ ɖɚɜɧ ɟ 

ɛɌɢɔɑəɞɚɎ ɝ ɐɑɛɜɑɝɝɔɑɕ ɛɜɔ ɜɌɝɛɚɓəɌɎɌəɔɔ 

ɔɓɚɍɜɌɒɑəɔɕ ɗɔɢ ɝ ɜɌɓɗɔɣəɧɘɔ ɩɘɚɢɔɫɘɔ, 

ɞɌɖ ɔ ɎɓɌɔɘɚɝɎɫɓɨ ɗɚɍəɚɕ ɖɚɜɧ ɝ ɗɔɘɍɔɣɑ-

ɝɖɚɕ ɝɔɝɞɑɘɚɕ; ɎɧɫɎɗɑəɚ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌ-

ɣɔɘɚɑ ɝəɔɒɑəɔɑ ɟɜɚɎəɫ ɌɖɞɔɎɌɢɔɔ ɗɚɍəɚɕ 

ɖɚɜɧ ɟ ɛɌɢɔɑəɞɚɎ, ɛɜɚɤɑɐɤɔɡ ɖɟɜɝ ȾȸȽ ɞɑ-

ɜɌɛɔɔ; Ɍ ɞɌɖɒɑ ɛɜɚɐɑɘɚəɝɞɜɔɜɚɎɌəɚ ɝəɔɒɑ-

əɔɑ ɝɎɫɓɌəəɚɝɞɔ ɗɚɍəɚɕ ɖɚɜɧ ɝ ɗɔɘɍɔɣɑɝɖɚɕ 

ɝɔɝɞɑɘɚɕ ɔ ȽȻȼȼȸ əɌ ɠɚəɑ ɗɑɣɑəɔɫ. 

S. Sehatzadeh ɔ ɝɚɌɎɞ. Ɏ ɖɜɟɛəɚɘ ɘɑɞɌ-

ɌəɌɗɔɓɑ (2019), ɎɖɗɪɣɌɪɥɑɘ ɜɑɓɟɗɨɞɌɞɧ 23 

ɜɌəɐɚɘɔɓɔɜɚɎɌəəɧɡ ɖɚəɞɜɚɗɔɜɟɑɘɧɡ ɔɝɝɗɑ- 

 

ȼɔɝ. 2 Ɍ (Fig. 2 Ɍ) 
 

 

ȼɔɝ. 2 ɍ (Fig. 2 b) 

ȼɔɝ. 2.       ɀȸȼȾ ɝ ɓɌɐɌəɔɑɘ.   

ȳɚəɧ ɌɖɞɔɎɌɢɔɔ ɗɚɍəɚɕ ɖɚɜɧ ɛɜɔ ɛɜɚɝɘɚɞɜɑ ɔɓɚɍɜɌɒɑəɔɕ ɗɔɢ ɝ əɑɏɌɞɔɎəɧɘɔ ɩɘɚɢɔɫɘɔ, əɌɗɚɒɑəəɧɑ 

əɌ ɌəɌɞɚɘɔɣɑɝɖɔɑ 3D Ⱦ1-ɎɓɎɑɤɑəəɧɑ ɔɓɚɍɜɌɒɑəɔɫ. ȶɌɜɞɧ ɏɜɟɛɛɚɎɚɏɚ ɌəɌɗɔɓɌ ɛɌɢɔɑəɞɚɎ ɐɚ ɗɑɣɑəɔɫ (Ɍ) 

ɔ ɛɚɝɗɑ ɗɑɣɑəɔɫ (ɍ). 1 ð ɌɖɞɔɎɌɢɔɫ Ɏ ɛɚɗɫɡ ȭɜɚɐɘɌəɌ (Ȼȭ) 44 ɔ 45 ɝɛɜɌɎɌ, 2 ð Ȼȭ 6 ɝɗɑɎɌ, 3 ð Ȼȭ 44 ɝɗɑ-

ɎɌ. * ð ɓɚəɌ ɌɖɞɔɎɌɢɔɔ Ɏ əɔɒəɑɕ ɞɑɘɑəəɚɕ ɐɚɗɨɖɑ ɝɛɜɌɎɌ.  

Fig. 2.    Task based fMRI with negative faces recognition paradigm.   

The frontal cortex activation zones with anatomical 3D T1 -weighted fusion images. The group analysis maps 

in patients before treatment (Ɍ) and after treatment (ɍ). 1 ð activation in the left Brodmann areas (BA) 44 and 

45, 2 ð in the left BA 6, 3 ð in the left  BA 44. * - activation in the right inferior parietal lobule.  

http://www.rejr.ru/


 

 

   RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY  

| www.rejr.ru | REJR. 2023; 13 (2):24-37       DOI: 10.21569/2222-7415-2023-13-2-24-37                     32 
 

 

ȾɌɍɗɔɢɌ ʈ2.     ȴɝɝɗɑɐɚɎɌəɔɑ ɌɖɞɔɎəɚɝɞɔ ɝɑɞɔ ɛɌɝɝɔɎəɚɏɚ ɜɑɒɔɘɌ ɜɌɍɚɞɧ ɘɚɓɏɌ 

ɟ ɛɌɢɔɑəɞɚɎ ɐɚ ɔ ɛɚɝɗɑ ɗɑɣɑəɔɫ. Ȯ ɏɜɟɛɛɑ ɛɌɢɔɑəɞɚɎ ɐɚ ɗɑɣɑəɔɫ əɌɍɗɪɐɌɗɌɝɨ ɎɓɌɔɘɚ-

ɝɎɫɓɨ ɗɑɎɚɕ ɘɑɐɔɌɗɨəɚɕ ɗɚɍəɚɕ ɔɓɎɔɗɔəɧ ɝ ɗɑɎɚɕ ɛɚɫɝəɚɕ ɔɓɎɔɗɔəɚɕ, ɚɐəɌɖɚ ɛɚɝɗɑ 

ɖɟɜɝɌ ȾȸȽ ɐɌəəɌɫ ɝɎɫɓɨ ɛɑɜɑɝɞɌɗɌ ɐɚɝɞɔɏɌɞɨ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɚɏɚ ɟɜɚɎəɫ.  

ˆ˳̨̬̂ɯ̍˸˳̑̅ɯ̎˸˷̄ɪ

˰̨̍̏̑̅ɯ̍̑˲̏̑̅ɯ̄̂ɪ

˳̧̄̍̄̏ɯ̔ȯ 

ʧ˸̖˰ F (4,4) P ɬ ˲˸̂ɯ̈̑̓̓˸̠̈̄̄ 

ʩ̗̓̒̒˰ɯ̒˰̠̄˸̖̏̑˳ɯ˷̑ɯ̍˸̡˸̬̏̄ 

ʿ˸˳̑̅ɯ̬̒̑̔̏̑̅ɯ̄̂ɪ

˳̄̍̄̏̑̅ 

0,67 68,47 0,000616 

ʿ˸˳̑̅ɯ̍˰̖˸̓˰̨̍̏̑̅ɯ

̂˰̧̡̖̍̑̏̑̅ɯ̈̑̓̑̅ 

1,29 150,49 0,000130 

ʩ̗̓̒̒˰ɯ̒˰̠̄˸̖̏̑˳ɯ̒̑̔̍˸ɯ̍˸̡˸̬̏̄ 

ʿ˸˳̑̅ɯ̬̒̑̔̏̑̅ɯ̄̂ɪ

˳̄̍̄̏̑̅ 

0,47 5,61 0,061810 

ʿ˸˳̑̅ɯ̍˰̖˸̓˰̨̍̏̑̅ɯ

̂˰̧̡̖̍̑̏̑̅ɯ̈̑̓̑̅ 

1,09 129,75 0,000175 

 

   
 

 

ȼɔɝ. 3 (Fig. 3) 

ȼɔɝ. 3.       ɀȸȼȾ ɛɚɖɚɫ.  

ȼɑɓɟɗɨɞɌɞ ɚɍəɌɜɟɒɑəɔɫ ɠɟəɖɢɔɚəɌɗɨəɚɕ ɝɎɫɓɔ ɟ ɛɌɢɔɑəɞɚɎ ɐɚ ɗɑɣɑəɔɫ. ȰɔɌɏɜɌɘɘɌ Ɏɑɗɔɣɔəɧ ɩɠɠɑɖɞɌ 

ɝɎɫɓɌəəɚɝɞɔ ɘɑɒɐɟ ɗɑɎɚɕ ɘɑɐɔɌɗɨəɚɕ ɗɚɍəɚɕ ɔɓɎɔɗɔəɚɕ, ɗɑɎɚɕ ɛɚɫɝəɚɕ ɔɓɎɔɗɔəɚɕ ɔ ɝɑɞɨɪ ɛɌɝɝɔɎəɚɏɚ 

ɜɑɒɔɘɌ ɜɌɍɚɞɧ ɘɚɓɏɌ (ȽȻȼȼȸ).  

Fig. 3.    Resting state fMRI.   

The functional connectivity between the left medial frontal gyrus, cingular gyrus and the default mode net-

work was revealed in patients before treatment.  
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ɐɚɎɌəɔɕ, ɛɚɖɌɓɌɗɔ, ɣɞɚ ɐɌɒɑ ɠɑɕɖɚɎɌɫ 

ɞɜɌəɝɖɜɌəɔɌɗɨəɌɫ ɝɞɔɘɟɗɫɢɔɫ ɘɚɒɑɞ ɛɚɎɧ-

ɤɌɞɨ ɩɠɠɑɖɞɔɎəɚɝɞɨ ɗɑɖɌɜɝɞɎɑəəɚɕ ɞɑɜɌɛɔɔ 

ɛɜɔ ȾȼȰ. Ȼɜɔ ɔɘɔɞɌɢɔɔ ɝɞɔɘɟɗɫɢɔɔ ɚɐəɚɏɚ 

ɛɚɗɟɤɌɜɔɫ ɟɐɌɎɌɗɚɝɨ ɐɚɝɞɔɣɨ ɛɚɗəɚɕ ɜɑɘɔɝ-

ɝɔɔ ɐɑɛɜɑɝɝɔɔ Ɏ 5,7% ɝɗɟɣɌɑɎ, Ɍ Ɏ 11% ɛɚɗɟ-

ɣɔɞɨ ɚɞɎɑɞ Ɏ Ɏɔɐɑ ɝəɔɒɑəɔɫ ɟɜɚɎəɫ ɐɑɛɜɑɝ-

ɝɔɔ. ȺɐəɌɖɚ Ɏ ɏɜɟɛɛɌɡ ɛɌɢɔɑəɞɚɎ ɝ ɜɑɌɗɨəɚɕ 

ȾȸȽ ɣɌɝɞɚɞɌ ɚɞɎɑɞɌ əɌ ɗɑɣɑəɔɑ ɍɧɗɌ ɓəɌɣɔɘɚ 

Ɏɧɤɑ, ɐɚɝɞɔɏɌɗɌ 25,1%, Ɍ ɜɑɘɔɝɝɔɫ əɌɍɗɪ-

ɐɌɗɌɝɨ Ɏ 16,0% ɝɗɟɣɌɑɎ [7]. Ȯ ɐɌəəɚɘ ɔɝɝɗɑ-

ɐɚɎɌəɔɔ ɟ 70% ɛɌɢɔɑəɞɚɎ ɟɐɌɗɚɝɨ ɐɚɝɞɔɣɨ 

ɜɑɘɔɝɝɔɔ Ɏ ɜɑɓɟɗɨɞɌɞɑ ȾȸȽ. ȸɚɒəɚ ɛɜɑɐɛɚ-

ɗɚɒɔɞɨ, ɣɞɚ ɎɧɫɎɗɑəɔɑ ɓɚə ɌɖɞɔɎɌɢɔɔ ɗɚɍ-

əɚɕ ɖɚɜɧ ɝ ɛɚɘɚɥɨɪ ɠȸȼȾ ɔ ɐɌɗɨəɑɕɤɑɑ 

ɛɗɌəɔɜɚɎɌəɔɑ ȾȸȽ ɝ ɟɣɑɞɚɘ ɐɌəəɧɡ ɖɌɜɞ 

ɌɖɞɔɎɌɢɔɔ ɘɚɒɑɞ ɟɎɑɗɔɣɔɞɨ ɩɠɠɑɖɞɔɎəɚɝɞɨ 

ɘɌɏəɔɞəɚɕ ɝɞɔɘɟɗɫɢɔɔ ɟ ɛɌɢɔɑəɞɚɎ ɝ ȾȼȰ, 

ɣɞɚ ɛɚɐɞɎɑɜɒɐɌɑɞɝɫ ɐɌəəɧɘɔ ɐɜɟɏɔɡ ɌɎɞɚ-

ɜɚɎ [24]. 

Ȯ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ ɔɘɑɑɞɝɫ ɍɚɗɑɑ 25 

ɔɝɝɗɑɐɚɎɌəɔɕ, Ɏ ɖɚɞɚɜɧɡ ɔɓɟɣɌɗɔɝɨ ɓɚəɧ Ɍɖ-

ɞɔɎɌɢɔɔ ɖɚɜɧ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɟ ɛɌɢɔɑəɞɚɎ ɝ 

ɐɑɛɜɑɝɝɔɑɕ. ȸəɚɏɔɑ ɔɓ əɔɡ ɚɛɔɝɌəɧ Ɏ ɘɑɞɌ-

ɌəɌɗɔɓɑ, ɚɛɟɍɗɔɖɚɎɌəəɚɘ Stuhrmann A. ɔ 

ɝɚɌɎɞ [25]. ȭɚɗɨɤɔəɝɞɎɚ ɌɎɞɚɜɚɎ ɝɖɗɚəɫɪɞɝɫ 

ɖ ɛɚəɔɘɌəɔɪ ɖɜɔɞɔɣɑɝɖɚɕ ɜɚɗɔ ɗɚɍəɚɕ ɖɚɜɧ 

Ɏ ɛɌɞɚɏɑəɑɓɑ ɐɑɛɜɑɝɝɔɔ [26 - 28]. Ȯ ɐɜɟɏɔɡ 

ɜɌɍɚɞɌɡ ɛɚɖɌɓɌəɚ, ɣɞɚ ɟ ɛɌɢɔɑəɞɚɎ ɍɑɓ ɐɑ-

ɛɜɑɝɝɔɔ ɗɚɍəɌɫ ɖɚɜɌ ɫɎɗɫɑɞɝɫ ɚɍɗɌɝɞɨɪ Ɍɖ-

 

ȼɔɝ. 4 (Fig. 4) 

ȼɔɝ. 4.       ɀȸȼȾ ɛɚɖɚɫ.  

ȼɑɓɟɗɨɞɌɞ ɚɍəɌɜɟɒɑəɔɫ ɠɟəɖɢɔɚəɌɗɨəɚɕ ɝɎɫɓɔ ɟ ɛɌɢɔɑəɞɚɎ ɛɚɝɗɑ ɗɑɣɑəɔɫ. ȰɔɌɏɜɌɘɘɌ ɐɑɘɚəɝɞɜɔɜɟɑɞ 

ɟɘɑəɨɤɑəɔɑ Ɏɑɗɔɣɔəɧ ɩɠɠɑɖɞɌ ɝɎɫɓɌəəɚɝɞɔ ɗɑɎɚɕ ɘɑɐɔɌɗɨəɚɕ ɗɚɍəɚɕ ɔɓɎɔɗɔəɧ ɝ ɗɑɎɚɕ ɛɚɫɝəɚɕ ɔɓɎɔ-

ɗɔəɚɕ ɔ ɝɑɞɨɪ ɛɌɝɝɔɎəɚɏɚ ɜɑɒɔɘɌ ɜɌɍɚɞɧ ɘɚɓɏɌ (ȽȻȼȼȸ).  

Fig. 4.    Resting state fMRI.   

The functional connectivit y between the left medial frontal gyrus with cingular gyrus and the default mode 

network significantly decreased after treatment.  
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ɞɔɎəɚɏɚ ɘɧɤɗɑəɔɫ ɔ ɫɎɗɫɑɞɝɫ ɚɐəɔɘ ɔɓ ɩɗɑ-

ɘɑəɞɚɎ ɜɌɍɚɣɑɕ ɛɌɘɫɞɔ [29, 30]. Ȯ ɐɌəəɚɘ 

ɔɝɝɗɑɐɚɎɌəɔɔ əɌɔɍɚɗɑɑ ɎɧɜɌɒɑəəɌɫ ɌɖɞɔɎɌ-

ɢɔɫ ɗɚɍəɚɕ ɖɚɜɧ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɐɑɛɜɑɝɝɔɑɕ 

əɌɍɗɪɐɌɗɌɝɨ ɛɜɔ ɐɑɘɚəɝɞɜɌɢɔɔ ɛɚɗɚɒɔɞɑɗɨ-

əɧɡ ɩɘɚɢɔɕ, ɔ ɞɌɖɒɑ ɛɜɔ ɛɚɗɚɒɔɞɑɗɨəɧɡ 

ɩɘɚɢɔɫɡ ɍɧɗɚ ɛɚɖɌɓɌəɚ ɝəɔɒɑəɔɑ ɟɜɚɎəɫ Ɍɖ-

ɞɔɎɌɢɔɔ Ɏ ɜɑɓɟɗɨɞɌɞɑ ɗɑɣɑəɔɫ ȾȸȽ.  

Ȯ ɔɝɝɗɑɐɚɎɌəɔɔ Lixiang Chen ɔ ɝɚɌɎɞ. 

ɍɧɗɚ ɛɚɖɌɓɌəɚ, ɣɞɚ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɞɫɒɑɗɚɕ 

ɐɑɛɜɑɝɝɔɑɕ ɔ ɍɔɛɚɗɫɜəɧɘ ɜɌɝɝɞɜɚɕɝɞɎɚɘ 

əɌɍɗɪɐɌɑɞɝɫ əɌɜɟɤɑəɔɑ ɠɟəɖɢɔɚəɔɜɚɎɌəɔɫ 

ɎɓɌɔɘɚɝɎɫɓɔ ɗɚɍəɚɕ ɖɚɜɧ ɔ ɗɔɘɍɔɣɑɝɖɚɕ ɝɔ-

ɝɞɑɘɧ [31]. Michael D. Fox ɔ ɝɚɌɎɞ. ɛɜɚɐɑ-

ɘɚəɝɞɜɔɜɚɎɌɗɔ, ɣɞɚ əɌɔɗɟɣɤɔɡ ɜɑɓɟɗɨɞɌɞɚɎ 

ȾȸȽ ɟɐɌɑɞɝɫ ɐɚɍɔɞɨɝɫ ɟ ɛɌɢɔɑəɞɚɎ, ɔɘɑɪ-

ɥɔɡ ɝɎɫɓɨ ɐɚɜɝɚɗɌɞɑɜɌɗɨəɚɕ ɛɜɑɠɜɚəɞɌɗɨəɚɕ 

ɖɚɜɧ ɝ ɛɚɫɝəɚɕ ɔɓɎɔɗɔəɚɕ [32]. ȼɫɐ ɜɌɍɚɞ 

ɛɚɓɎɚɗɫɑɞ ɝɐɑɗɌɞɨ ɎɧɎɚɐ, ɣɞɚ ɜɌɓɗɔɣɔɫ Ɏ 

ɩɠɠɑɖɞɔɎəɚɝɞɔ ɗɑɖɌɜɝɞɎɑəəɚɕ ɞɑɜɌɛɔɔ ɐɑ-

ɛɜɑɝɝɔɔ ɚɍɟɝɗɚɎɗɑəɧ ɚɝɚɍɑəəɚɝɞɫɘɔ ɠɟəɖ-

ɢɔɚəɌɗɨəɚɕ ɖɚəəɑɖɞɔɎəɚɝɞɔ ɘɑɒɐɟ ɗɚɍəɚɕ 

ɖɚɜɚɕ ɔ ɗɔɘɍɔɣɑɝɖɚɕ ɝɔɝɞɑɘɚɕ [32, 33].  

ȰɌəəɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɛɚɓɎɚɗɫɑɞ ɝɐɑɗɌɞɨ 

ɛɜɑɐɛɚɗɚɒɑəɔɑ, ɣɞɚ ȾȸȽ ɚɖɌɓɧɎɌɑɞ Ɏɗɔɫəɔɑ 

əɑ ɞɚɗɨɖɚ əɌ ɝəɔɒɑəɔɑ ɎɚɎɗɑɣɑəəɚɝɞɔ ɗɚɍəɚɕ 

ɖɚɜɧ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɐɑɛɜɑɝɝɔɑɕ, əɚ ɔ ɛɜɔɎɚ-

ɐɔɞ ɖ ɛɑɜɑɝɞɜɚɕɖɑ ɎɓɌɔɘɚɝɎɫɓɔ ɗɚɍəɚɕ ɖɚɜɧ 

ɔ ɗɔɘɍɔɣɑɝɖɚɕ ɝɔɝɞɑɘɧ. ɉɞɚ ɘɚɒɑɞ ɚɖɌɓɌɞɨ-

ɝɫ ɛɚɗɑɓəɧɘ ɐɗɫ ɛɌɢɔɑəɞɚɎ, əɌɡɚɐɫɥɔɡɝɫ Ɏ 

ɏɜɟɛɛɑ ɜɔɝɖɌ (əɌɛɜɔɘɑɜ, Ɏɧɝɚɖɔɕ ɝɟɔɢɔ-

ɐɌɗɨəɧɕ ɜɔɝɖ ɔ ɜɌɓɗɔɣəɧɑ ɔəɎɌɗɔɐɔɓɔɜɟɪ-

ɥɔɑ ɠɌɖɞɚɜɧ), əɑ ɚɞɎɑɣɌɪɥɔɡ əɌ ɞɜɌɐɔɢɔ-

ɚəəɧɑ ɗɑɖɌɜɝɞɎɑəəɧɑ ɘɑɞɚɐɧ ɛɝɔɡɚɠɌɜɘɌ-

ɖɚɗɚɏɔɣɑɝɖɚɕ ɞɑɜɌɛɔɔ, ɔ ɛɚɓɎɚɗɔɞ ɔɘ ɜɑɐɟ-

ɢɔɜɚɎɌɞɨ ɓəɌɣɔɞɑɗɨəɟɪ ɣɌɝɞɨ ɐɑɛɜɑɝɝɔɎəɚɕ 

ɝɔɘɛɞɚɘɌɞɔɖɔ, Ɏɛɗɚɞɨ ɐɚ ɜɑɘɔɝɝɔɔ.  

Ƚɗɑɐɟɑɞ ɟɛɚɘɫəɟɞɨ ɚ ɜɫɐɑ ɚɏɜɌəɔɣɑəɔɕ. 

ȴɝɝɗɑɐɚɎɌəɔɑ ɛɗɌəɔɜɚɎɌɗɚɝɨ ɖɌɖ ɛɔɗɚɞəɚɑ, Ɏ 

ɜɑɓɟɗɨɞɌɞɑ Ɏ əɑɏɚ ɍɧɗɚ Ɏɖɗɪɣɑəɚ Ɏɝɑɏɚ 15 

ɛɌɢɔɑəɞɚɎ (ɔɓ ɖɚɞɚɜɧɡ 5 ɣɑɗɚɎɑɖ ɍɧɗɔ ɔɝ-

ɖɗɪɣɑəɧ ɔɓ-ɓɌ əɑɝɚɍɗɪɐɑəɔɫ ɛɜɚɞɚɖɚɗɌ ɔ 

əɑɫɎɖɟ əɌ ɖɚəɞɜɚɗɨəɚɑ ɚɍɝɗɑɐɚɎɌəɔɑ ɛɚɝɗɑ 

ɗɑɣɑəɔɫ). ȹɑɝɘɚɞɜɫ əɌ ɞɚ, ɣɞɚ ɞɌɖɚɕ ɜɌɓɘɑɜ 

Ɏɧɍɚɜɖɔ ɝɗɔɤɖɚɘ ɘɌɗ, ɝ ɛɚɘɚɥɨɪ ɛɚɗɟɣɑə-

əɧɡ ɐɌəəɧɡ ɟɐɌɗɚɝɨ ɐɚɝɞɔɣɨ ɝɞɌɞɔɝɞɔɣɑɝɖɔ 

ɓəɌɣɔɘɧɡ ɜɑɓɟɗɨɞɌɞɚɎ, ɣɞɚ ɐɌɑɞ ɚɝəɚɎɌəɔɑ 

ɐɗɫ ɛɗɌəɔɜɚɎɌəɔɫ ɐɌɗɨəɑɕɤɔɡ ɍɚɗɑɑ ɘɌɝ-

ɤɞɌɍəɧɡ ɔɝɝɗɑɐɚɎɌəɔɕ. ȰɔɓɌɕə ɔɝɝɗɑɐɚɎɌ-

əɔɫ əɑ ɛɜɑɐɛɚɗɌɏɌɗ əɌɗɔɣɔɑ ɖɚəɞɜɚɗɨəɚɕ 

ɏɜɟɛɛɧ, ɡɚɞɫ Ɏ ɐɌɗɨəɑɕɤɑɘ ɘɧ ɓɌɛɗɌəɔɜɚɎɌ-

ɗɔ ɛɜɚɎɑɐɑəɔɑ ɜɌɍɚɞɧ ɝ əɌɗɔɣɔɑɘ ɖɚəɞɜɚɗɨ-

əɚɕ ɏɜɟɛɛɧ ɝ ɠɑɕɖɚɎɚɕ ɝɞɔɘɟɗɫɢɔɑɕ, ɣɞɚ 

ɛɚɓɎɚɗɔɞ ɝɟɥɑɝɞɎɑəəɚ ɛɚɎɧɝɔɞɨ ɟɜɚɎɑəɨ ɐɚ-

ɖɌɓɌɞɑɗɨəɚɝɞɔ ɛɚɗɟɣɑəəɧɡ ɜɑɓɟɗɨɞɌɞɚɎ.  

ȳɌɖɗɪɣɑəɔɑ. 

Ȼɜɔɘɑəɑəɔɑ ɞɜɌəɝɖɜɌəɔɌɗɨəɚɕ ɘɌɏ-

əɔɞəɚɕ ɝɞɔɘɟɗɫɢɔɔ (ȾȸȽ) ɟ ɛɌɢɔɑəɞɚɎ ɝ ɞɑ-

ɜɌɛɑɎɞɔɣɑɝɖɔ ɜɑɓɔɝɞɑəɞəɚɕ ɐɑɛɜɑɝɝɔɑɕ, ɛɜɚ-

ɞɑɖɌɪɥɑɕ əɌ ɠɚəɑ ɜɑɓɔɐɟɌɗɨəɚ-

ɚɜɏɌəɔɣɑɝɖɚɕ əɑɐɚɝɞɌɞɚɣəɚɝɞɔ, ɝəɔɒɌɑɞ 

ɠɟəɖɢɔɚəɌɗɨəɟɪ ɌɖɞɔɎəɚɝɞɨ ɗɚɍəɚɕ ɖɚɜɧ, Ɍ 

ɞɌɖɒɑ ɝɛɚɝɚɍɝɞɎɟɑɞ ɝəɔɒɑəɔɪ ɩɠɠɑɖɞɌ ɝɎɫ-

ɓɌəəɚɝɞɔ ɗɑɎɚɕ ɘɑɐɔɌɗɨəɚɕ ɗɚɍəɚɕ ɔɓɎɔɗɔəɧ 

ɝ ɗɑɎɚɕ ɛɚɫɝəɚɕ ɔɓɎɔɗɔəɚɕ ɔ ɝɑɞɨɪ ɛɌɝɝɔɎ-

əɚɏɚ ɜɑɒɔɘɌ ɜɌɍɚɞɧ ɘɚɓɏɌ.  Ȼɚɗɟɣɑəəɧɑ 

ɐɌəəɧɑ ɫɎɗɫɪɞɝɫ ɑɥɑ ɚɐəɔɘ ɤɌɏɚɘ ɖ ɛɚəɔ-

ɘɌəɔɪ ɛɌɞɚɏɑəɑɓɌ ɐɑɛɜɑɝɝɔɎəɧɡ ɜɌɝ-

ɝɞɜɚɕɝɞɎ ɔ ɘɑɡɌəɔɓɘɌ ɗɑɣɑɍəɚɏɚ ɎɚɓɐɑɕɝɞɎɔɫ 

ȾȸȽ ɛɜɔ ȾȼȰ. Ȯɧɛɚɗəɑəɔɑ ɛɜɔɢɑɗɨəɚɕ ɝɞɔ-

ɘɟɗɫɢɔɔ ɛɚ ɎɧɫɎɗɑəəɧɘ ɓɚəɌɘ ɌɖɞɔɎɌɢɔɔ ɝ 

ɛɚɘɚɥɨɪ ɠȸȼȾ ɘɚɒɑɞ ɛɚɎɧɝɔɞɨ ɩɠɠɑɖɞɔɎ-

əɚɝɞɨ ȾȸȽ, ɚɐəɌɖɚ ɐɌəəɧɑ ɜɑɓɟɗɨɞɌɞɧ ɞɜɑ-

ɍɟɪɞ ɛɚɐɞɎɑɜɒɐɑəɔɫ Ɏ ɐɌɗɨəɑɕɤɔɡ ɍɚɗɑɑ 

ɖɜɟɛəɧɡ ɖɚəɞɜɚɗɔɜɟɑɘɧɡ ɔɝɝɗɑɐɚɎɌəɔɫɡ.  

ȴɝɞɚɣəɔɖ ɠɔəɌəɝɔɜɚɎɌəɔɫ ɔ ɖɚə-

ɠɗɔɖɞ ɔəɞɑɜɑɝɚɎ. 

ȴɝɝɗɑɐɚɎɌəɔɑ Ɏɧɛɚɗəɑəɚ ɛɜɔ ɠɔəɌəɝɚ-

Ɏɚɕ ɛɚɐɐɑɜɒɖɑ ȼɀɀȴ Ɏ ɜɌɘɖɌɡ əɌɟɣəɚɏɚ 

ɛɜɚɑɖɞɌ ʈ 19-29-10006 . ȬɎɞɚɜɧ ɐɌəəɚɕ ɝɞɌ-
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ȰȱȻȼȱȽȽȴȱȵ ȻȺȽȷȱ ȺȽȾȼȺȯȺ ȶȺȼȺȹȬȼȹȺȯȺ ȽȴȹȰȼȺȸȬ 

 

ȭɑɗɫɑɎɝɖɌɫ Ȭ.Ȭ.1, Ȼɑɞɑɗɔə Ȱ.Ƚ.2, Ȯɚɗɑɗɨ ȭ.Ȭ.2,3, ȾɑɜəɚɎɚɕ Ƚ.ȶ.1,2 
 

1 - ȴȶȶ ɔɘ. Ȭ.ȷ. ȸɫɝəɔɖɚɎɌ ɀȯȭȿ çȹȸȴɂ ɖɌɜɐɔɚɗɚɏɔɔè ȸȳ ȼɀ. ɏ. ȸɚɝɖɎɌ, ȼɚɝɝɔɫ. 

2 - ɀȯȬȺȿ ȮȺ çȻɑɜɎɧɕ ȸȯȸȿ ɔɘ. ȴ.ȸ. ȽɑɣɑəɚɎɌè ȸȳ ȼɀ (ȽɑɣɑəɚɎɝɖɔɕ ȿəɔɎɑɜɝɔɞɑɞ). ɏ. ȸɚɝɖɎɌ, ȼɚɝɝɔɫ. 
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ɚ ɐɌəəɧɘ Ȯɝɑɘɔɜəɚɕ ȺɜɏɌəɔɓɌɢɔɔ ȳɐɜɌɎɚɚɡɜɌəɑəɔɫ ɔɤɑɘɔɣɑɝɖɌɫ ɍɚɗɑɓəɨ ɝɑɜɐɢɌ 

ɫɎɗɫɑɞɝɫ ɚɝəɚɎəɚɕ ɛɜɔɣɔəɚɕ ɝɘɑɜɞəɚɝɞɔ Ɏ ɘɔɜɑ, əɌ ɖɚɞɚɜɟɪ ɛɜɔɡɚɐɔɞɝɫ 16% ɚɞ ɚɍ-

ɥɑɏɚ ɣɔɝɗɌ ɝɘɑɜɞɑɕ. Ⱥɝɞɜɧɕ ɖɚɜɚəɌɜəɧɕ ɝɔəɐɜɚɘ (ȺȶȽ) ð ɗɪɍɌɫ ɏɜɟɛɛɌ ɖɗɔəɔɣɑɝɖɔɡ 

ɛɜɔɓəɌɖɚɎ ɔɗɔ ɝɔɘɛɞɚɘɚɎ, ɛɚɓɎɚɗɫɪɥɔɡ ɛɚɐɚɓɜɑɎɌɞɨ ɚɝɞɜɧɕ ɔəɠɌɜɖɞ ɘɔɚɖɌɜɐɌ ɔɗɔ 

əɑɝɞɌɍɔɗɨəɟɪ ɝɞɑəɚɖɌɜɐɔɪ (ȹȽ). ȻɌɢɔɑəɞɧ ɛɚɐɎɑɜɏɌɪɞɝɫ ɛɚɎɧɤɑəəɚɘɟ ɜɔɝɖɟ ɛɝɔ-

ɡɔɣɑɝɖɔɡ ɜɌɝɝɞɜɚɕɝɞɎ ɛɚɝɗɑ ɖɚɜɚəɌɜəɚɏɚ ɝɚɍɧɞɔɫ, Ɏ ɛɑɜɎɟɪ ɚɣɑɜɑɐɨ ɓɌ ɝɣɑɞ ɍɚɗɨɤɚɏɚ ɐɑɛɜɑɝ-

ɝɔɎəɚɏɚ ɜɌɝɝɞɜɚɕɝɞɎɌ. Ȼɚ ɟɝɜɑɐəɑəəɧɘ ɐɌəəɧɘ, ɐɑɛɜɑɝɝɔɫ Ɏ ɡɚɐɑ ɖɗɔəɔɣɑɝɖɚɏɚ ɔəɞɑɜɎɨɪ Ɏɧ-

ɫɎɗɫɑɞɝɫ ɛɚɣɞɔ ɟ 20% ɛɌɢɔɑəɞɚɎ ɛɚɝɗɑ ȺȶȽ, Ɏ ɞɚ Ɏɜɑɘɫ ɖɌɖ ɎɝɞɜɑɣɌɑɘɚɝɞɨ ɚɞɐɑɗɨəɧɡ ɝɔɘɛɞɚ-

ɘɚɎ ɐɑɛɜɑɝɝɔɔ ɝɚɝɞɌɎɗɫɑɞ ɐɚ 65% Ɏɝɑɡ ɛɌɢɔɑəɞɚɎ ɛɚɝɗɑ ȺȶȽ. 

ɂɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. ȺɍɦɑɖɞɔɎɔɓɔɜɚɎɌɞɨ ɠɟəɖɢɔɚəɌɗɨəɧɑ ɔɓɘɑəɑəɔɫ Ɏ ɜɌɍɚɞɑ ɏɚɗɚɎəɚɏɚ 

ɘɚɓɏɌ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɎɧɫɎɗɑəəɚɕ ɐɑɛɜɑɝɝɔɑɕ ɛɚɝɗɑ ɚɝɞɜɚɏɚ ɖɚɜɚəɌɜəɚɏɚ ɝɔəɐɜɚɘɌ ɝ ɔɝɛɚɗɨɓɚɎɌ-

əɔɑɘ ɠɟəɖɢɔɚəɌɗɨəɚɕ ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɚɕ ɞɚɘɚɏɜɌɠɔɔ (ɠȸȼȾ). 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. Ȯ ɔɝɝɗɑɐɚɎɌəɔɔ ɛɜɔəɫɗɔ ɟɣɌɝɞɔɑ ɛɌɢɔɑəɞɧ ɝ ɎɛɑɜɎɧɑ ɎɧɫɎɗɑə-

əɧɘ ɩɛɔɓɚɐɚɘ ȺȶȽ, əɌ 5-10 ɝɟɞɖɔ ɛɚɝɗɑ ɛɚɫɎɗɑəɔɫ ɝɔɘɛɞɚɘɚɎ ɓɌɍɚɗɑɎɌəɔɫ. ȮɖɗɪɣɌɗɔɝɨ ɛɌɢɔ-

ɑəɞɧ ɝ ɛɑɜɎɔɣəɧɘ ɐɑɛɜɑɝɝɔɎəɧɘ ɩɛɔɓɚɐɚɘ ɛɚɝɗɑ ȺȶȽ (>15 ɍɌɗɗɚɎ ɛɚ ɤɖɌɗɑ ȸɚəɞɏɚɘɑɜɔ-

Ȭɝɍɑɜɏ). ȴɝɝɗɑɐɚɎɌɗɌɝɨ ɚɝɚɍɑəəɚɝɞɨ ɛɑɜɑɜɌɍɚɞɖɔ ɩɘɚɢɔɚəɌɗɨəɚɕ ɔəɠɚɜɘɌɢɔɔ ɝ ɛɚɘɚɥɨɪ Ȼɑə-

ɝɔɗɨɎɌəɝɖɚɏɚ ɞɑɝɞɌ ɜɌɝɛɚɓəɌɎɌəɔɫ ɩɘɚɢɔɕ. Ȯɝɑɘ ɔɝɝɗɑɐɟɑɘɧɘ ɍɧɗɌ ɛɜɚɎɑɐɑəɌ ɠɟəɖɢɔɚəɌɗɨəɌɫ 

ȸȼȾ ɝ ɐɑɘɚəɝɞɜɌɢɔɑɕ ɔɓɚɍɜɌɒɑəɔɕ 8 ɗɔɢ, ɎɧɜɌɒɌɪɥɔɡ ɖɌɒɐɟɪ ɔɓ ɩɘɚɢɔɕ: ɜɌɐɚɝɞɨ, ɛɑɣɌɗɨ, 

ɚɞɝɟɞɝɞɎɔɑ ɩɘɚɢɔɕ. ȺɍɜɌɍɚɞɖɌ ɐɌəəɧɡ ɛɜɚɔɝɡɚɐɔɗɌ ɝ ɛɚɘɚɥɨɪ ɛɜɔɗɚɒɑəɔɕ SPM12 ɔ xjView. 

ȼɑɓɟɗɨɞɌɞɧ. ȯɜɟɛɛɧ ɍɧɗɔ ɝɚɛɚɝɞɌɎɔɘɧ ɛɚ ɛɚɗɟ ɔ ɎɚɓɜɌɝɞɟ. ȿ ɛɌɢɔɑəɞɚɎ, ɝɞɜɌɐɌɪɥɔɡ 

ɐɑɛɜɑɝɝɔɑɕ ɛɚɝɗɑ ɛɑɜɑəɑɝɬəəɚɏɚ ɚɝɞɜɚɏɚ ɖɚɜɚəɌɜəɚɏɚ ɝɔəɐɜɚɘɌ, ɍɧɗɔ ɎɧɫɎɗɑəɧ ɝɗɑɐɟɪɥɔɑ ɓɚ-

əɧ ɌɖɞɔɎɌɢɔɔ: ɗɑɎɌɫ ɝɜɑɐəɫɫ ɗɚɍəɌɫ ɔɓɎɔɗɔəɌ, ɛɚɗɑ ȭɜɚɐɘɌəɌ 46 (P(FWE corrected) <0.001); ɗɑ-

ɎɌɫ Ɏɑɜɡəɫɫ ɗɚɍəɌɫ ɔɓɎɔɗɔəɌ, ɛɚɗɑ ȭɜɚɐɘɌəɌ 10 (P(FWE corrected) <0.001); ɛɜɌɎɌɫ Ɏɑɜɑɞɑəɚɚɍ-

ɜɌɓəɌɫ ɔɓɎɔɗɔəɌ, ɛɚɗɑ ȭɜɚɐɘɌəɌ 37 (P(FWE corrected) <0.001), Ɏ ɛɜɌɎɚɕ ɚɝɞɜɚɎɖɚɎɚɕ ɐɚɗɑ 

(P(FWE corrected) = 0.017). ȿ ɛɌɢɔɑəɞɚɎ, ɛɑɜɑəɬɝɤɔɡ ȺȶȽ ɍɑɓ ɐɌɗɨəɑɕɤɑɕ ɐɑɛɜɑɝɝɔɔ, ɍɧɗɔ Ɏɧ-

ɫɎɗɑəɧ ɓɚəɧ ɌɖɞɔɎɌɢɔɔ: Ɏ ɛɜɌɎɚɕ ɝɜɑɐəɑɕ ɓɌɞɧɗɚɣəɚɕ ɔɓɎɔɗɔəɑ, ɛɚɗɑ ȭɜɚɐɘɌəɌ 18 (P(FWE 

corrected) <0.001) ɔ Ɏ ɛɜɌɎɚɕ Ɏɑɜɡəɑɕ ɗɚɍəɚɕ ɔɓɎɔɗɔəɑ (P(FWE corrected) = 0.088), Ɏ ɛɜɚɑɖɢɔɔ 

ɝɖɚɜɗɟɛɧ ɝɛɜɌɎɌ (P(FWE corrected) <0.001) ɔ ɝɗɑɎɌ (P(FWE corrected) = 0.009), ɗɑɎɚɕ ɚɝɞɜɚɎɖɚɎɚɕ 

ɐɚɗɔ (P(FWE corrected) = 0.015).  

ȳɌɖɗɪɣɑəɔɑ. ȼɑɓɟɗɨɞɌɞɧ ɐɌəəɚɕ ɜɌɍɚɞɧ ɛɚɓɎɚɗɔɗɔ ɎɧɫɎɔɞɨ ɔɓɘɑəɑəɔɫ ɓɚə ɌɖɞɔɎɌɢɔɔ 

əɑɕɜɚəɚɎ ɟ ɛɌɢɔɑəɞɚɎ ɛɚɝɗɑ ɎɛɑɜɎɧɑ ɛɑɜɑəɑɝɬəəɚɏɚ ɚɝɞɜɚɏɚ ɖɚɜɚəɌɜəɚɏɚ ɝɔəɐɜɚɘɌ ɝ ɎɧɫɎɗɑə-

əɚɕ ɐɑɛɜɑɝɝɔɑɕ. 
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FUNCTIONAL MAGNETIC RESONANCE IMAGING IN THE STUDY OF CEREBRAL CORTEX 

ACTIVATION IN PATIENTS WITH NEWLY DIAGNOSED DEPRESSION AFTER ACUTE  

CORONARY SYNDROME 

 

Beliaevskaia A.A. 1, Petelin D.S.2, Volel B.A. 2,3, Ternovoy S.K.1,2 

 
1 - National Medical Research Center for Cardiology.  

2 - Sechenov University.  

3 - Mental Health Reasearch Center. Moscow, Russia.  

 

ccordi ng to the World Health Organization, coronary heart disease is the leading cause of 

death in the world, accounting for 16% of total deaths. Acute coronary syndrome (ACS) is 

any group of clinical signs or symptoms suggestive of acute myocardial infarction o r un-

stable angina. Patients are at increased risk of psychiatric disorders after a coronary event, 

primarily due to major depressive disorder. According to averaged data, depression is detected dur-

ing a clinical interview in almost 20% of patients after AC S, while the occurrence of individual symp-

toms of depression is up to 65% of all patients after ACS.  

Purpose . To objectify the functional changes of the brain in patients with diagnosed depres-

sion after acute coronary syndrome using functional magnetic re sonance imaging (fMRI).  

Materials and methods.  The study involved patients with a newly diagnosed episode of ACS, 

5-10 days after the onset of symptoms of the disease. Patients with a primary depressive episode af-

ter ACS (>15 points on the Montgomery -Asber g scale) were included. The peculiarity of the pro-

cessing of emotional information was studied using the Pennsylvania Test of Emotion Recognition. 

All subjects underwent functional MRI with demonstration of images of 8 faces, expressing each of 

the emotion s: joy, sadness, lack of emotions. Data processing was performed using SPM12 and 

xjView applications.  

Results.  The groups were comparable in terms of gender and age. In depressed patients after 

acute coronary syndrome, the following activation zones were i dentified: left middle frontal gyrus, 

Brodmann area 46 (P(FWE corrected) <0.001); left superior frontal gyrus, Brodmann area 10 (P(FWE 

corrected) <0.001); right fusiform gyrus, Brodmann area 37 (P(FWE corrected) <0.001), in the right 

insula (P(FWE correcte d) = 0.017). In patients who underwent ACS, without further depression, 

zones of activation were identified: in the right middle occipital gyrus, Brodmann area 18 (P(FWE 

corrected) <0.001) and in the right superior frontal gyrus (P(FWE corrected) = 0.088),  in the projec-

tion shells on the right (P(FWE corrected) <0.001) and on the left (P(FWE corrected) = 0.009), insula 

left (P(FWE corrected) = 0.015).  

Conclusions.  The results of this work made it possible to identify changes in the zones of neu-

ronal activat ion in patients after the first acute coronary syndrome with depression.  

 

 

Keywords: acute coronary syndrome, depression, fMRI.  
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ɑɐɟɥɌɫ ɛɜɔɣɔəɌ ɝɘɑɜɞəɚɝɞɔ ɚɞ 

ɝɑɜɐɑɣəɚ-ɝɚɝɟɐɔɝɞɧɡ ɓɌɍɚɗɑɎɌəɔɕ 

(ȽȽȳ) ð ɔɤɑɘɔɣɑɝɖɌɫ ɍɚɗɑɓəɨ ɝɑɜɐ-

ɢɌ (ȴȭȽ) ɔ ɑɑ ɚɝɞɜɌɫ ɠɚɜɘɌ ð ɔə-

ɠɌɜɖɞ ɘɔɚɖɌɜɐɌ, ɛɜɔɣɔəɚɕ ɖɚɞɚ-

ɜɚɕ ɫɎɗɫɑɞɝɫ Ɍɞɑɜɚɝɖɗɑɜɚɓ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑ-

ɜɔɕ. Ȱɔɝɗɔɛɚɛɜɚɞɑɔɐɑɘɔɫ, ɛɚɎɧɤɑəɔɑ ɖɚə-

ɢɑəɞɜɌɢɔɔ ɗɔɛɚɛɜɚɞɑɔɐɌ (Ɍ), ɝɌɡɌɜəɧɕ ɐɔɌ-

ɍɑɞ, ɚɒɔɜɑəɔɑ, ɞɌɍɌɖɚɖɟɜɑəɔɑ, ɌɜɞɑɜɔɌɗɨəɌɫ 

ɏɔɛɑɜɞɑəɓɔɫ, əɌɗɔɣɔɑ ɝɔɝɞɑɘəɚɏɚ ɎɚɝɛɌɗɔ-

ɞɑɗɨəɚɏɚ ɓɌɍɚɗɑɎɌəɔɫ (əɌɛɜɔɘɑɜ, ɜɑɎɘɌɞɚɔɐ-

əɚɏɚ ɌɜɞɜɔɞɌ) ɫɎɗɫɪɞɝɫ ɚɐəɔɘɔ ɔɓ ɘəɚɏɔɡ 

ɠɌɖɞɚɜɚɎ, ɛɜɔɎɚɐɫɥɔɡ ɖ ɜɌɓɎɔɞɔɪ ɖɗɔəɔɣɑ-

ɝɖɔ ɓəɌɣɔɘɚɏɚ ɌɞɑɜɚɝɖɗɑɜɚɓɌ. ɉɛɔɓɚɐɧ ɔɤɑ-

ɘɔɔ ɘɔɚɖɌɜɐɌ, Ɏ ɛɑɜɎɟɪ ɚɣɑɜɑɐɨ ɚɝɞɜɧɕ ɖɚ-

ɜɚəɌɜəɧɕ ɝɔəɐɜɚɘ (ȺȶȽ), ɎɧɝɞɟɛɌɪɞ Ɏ ɖɌɣɑ-

ɝɞɎɑ ɓəɌɣɔɘɚɏɚ ɠɌɖɞɚɜɌ ɜɔɝɖɌ ɘɌəɔɠɑɝɞɌ-

ɢɔɔ ɐɑɛɜɑɝɝɔɔ [1]. Ȱɗɫ ɜɌəəɑɏɚ ɔ ɞɚɣəɚɏɚ ɚɍ-

əɌɜɟɒɑəɔɫ ɐɑɛɜɑɝɝɔɔ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɝɑɜɐɑɣ-

əɚ-ɝɚɝɟɐɔɝɞɧɘɔ ɓɌɍɚɗɑɎɌəɔɫɘɔ əɑɚɍɡɚɐɔɘ 

ɜɟɞɔəəɧɕ ɝɔɝɞɑɘɌɞɔɣɑɝɖɔɕ ɝɖɜɔəɔəɏ, ɛɚ-

ɝɖɚɗɨɖɟ ɐɑɛɜɑɝɝɔɫ ɣɌɝɞɚ əɑ ɜɌɝɛɚɓəɌɑɞɝɫ ɔɗɔ 

ɐɔɌɏəɚɝɞɔɜɟɑɞɝɫ əɑɞɚɣəɚ Ɏ əɑɛɝɔɡɔɌɞɜɔɣɑ-

ɝɖɔɡ ɘɑɐɔɢɔəɝɖɔɡ ɟɣɜɑɒɐɑəɔɫɡ [2]. ȴɓɎɑɝɞ-

əɚ, ɣɞɚ əɑ ɎɧɫɎɗɑəəɌɫ ɎɚɎɜɑɘɫ ɐɑɛɜɑɝɝɔɫ 

ɚɖɌɓɧɎɌɑɞ əɑɏɌɞɔɎəɚɑ Ɏɗɔɫəɔɑ əɌ ɛɜɚɏəɚɓ ɔ 

ɞɑɣɑəɔɑ ɝɑɜɐɑɣəɚ-ɝɚɝɟɐɔɝɞɧɡ ɓɌɍɚɗɑɎɌəɔɕ. 

Ȱɑɛɜɑɝɝɔɫ ɎɚɓɐɑɕɝɞɎɟɑɞ əɑ ɞɚɗɨɖɚ əɌ ɩɘɚɢɔ-

ɚəɌɗɨəɚɑ ɝɚɝɞɚɫəɔɑ ɛɌɢɔɑəɞɌ, əɚ ɫɎɗɫɑɞɝɫ 

ɛɌɞɚɗɚɏɔɣɑɝɖɔɘ ɛɜɚɢɑɝɝɚɘ, ɚɖɌɓɧɎɌɪɥɔɘ 

Ɏɗɔɫəɔɑ əɌ ɚɝəɚɎəɧɑ əɑɕɜɚɏɟɘɚɜɌɗɨəɧɑ, 

ɔɘɘɟəɚɗɚɏɔɣɑɝɖɔɑ ɔ ɎɑɏɑɞɌɞɔɎəɧɑ ɛɜɚɢɑɝɝɧ 

Ɏɝɑɏɚ ɚɜɏɌəɔɓɘɌ [3]. 

ȸɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɌɫ ɞɚɘɚɏɜɌɠɔɫ 

(ȸȼȾ) ɫɎɗɫɑɞɝɫ Ɏɑɐɟɥɔɘ ɘɑɞɚɐɚɘ ɐɔɌɏəɚɝɞɔ-

ɖɔ ɓɌɍɚɗɑɎɌəɔɕ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ. Ȼɚɝɗɑɐəɔɑ 

ɞɑɡəɚɗɚɏɔɣɑɝɖɔɑ ɐɚɝɞɔɒɑəɔɫ ɝɐɑɗɌɗɔ Ɏɚɓ-

ɘɚɒəɧɘ ɛɜɚɎɑɐɑəɔɑ ɔɝɝɗɑɐɚɎɌəɔɫ ɖɌɖ 

ɝɞɜɟɖɞɟɜəɚɏɚ, ɞɌɖ ɔ ɠɟəɖɢɔɚəɌɗɨəɚɏɚ ɝɚɝɞɚ-

ɫəɔɫ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ. ɉɞɚ ɝɧɏɜɌɗɚ ɎɌɒəɟɪ 

ɜɚɗɨ Ɏ ɛɚəɔɘɌəɔɔ əɑɕɜɚɍɔɚɗɚɏɔɔ ɘɚɓɏɚɎɧɡ 

ɛɜɚɢɑɝɝɚɎ. ȹɚɎɧɕ ɛɚɐɡɚɐ ɔ Ɏɚɓɘɚɒəɚɝɞɨ Ɏɔ-

ɓɟɌɗɔɓɌɢɔɔ ɖɚɏəɔɞɔɎəɧɡ ɛɜɚɢɑɝɝɚɎ ɛɚɫɎɔɗɝɫ 

ɍɗɌɏɚɐɌɜɫ Ɏəɑɐɜɑəɔɪ ɞɌɖɚɏɚ ɘɑɞɚɐɌ ɐɗɫ ɔɝ-

ɝɗɑɐɚɎɌəɔɫ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ, ɖɌɖ ɠɟəɖɢɔɚ-

əɌɗɨəɌɫ ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɌɫ ɞɚɘɚɏɜɌɠɔɫ 

(ɠȸȼȾ). ɀȸȼȾ, ɚɍɗɌɐɌɫ Ɏɧɝɚɖɔɘ ɛɜɚɝɞɜɌə-

ɝɞɎɑəəɧɘ ɜɌɓɜɑɤɑəɔɑɘ ɔ Ɏɚɓɘɚɒəɚɝɞɨɪ 

ɝɚɎɘɑɝɞɔɞɨ ɠɟəɖɢɔɚəɌɗɨəɧɑ ɖɌɜɞɧ ɝ ɞɜɌɐɔ-

ɢɔɚəəɚɕ ɝɞɜɟɖɞɟɜəɚɕ ȸȼȾ, ɛɚɓɎɚɗɫɑɞ ɔɓɟ-

ɣɔɞɨ ɗɚɖɌɗɔɓɌɢɔɪ Ɏ ɖɚɜɑ ɜɌɓɗɔɣəɧɡ ɖɚɏəɔ-

ɞɔɎəɧɡ əɌɜɟɤɑəɔɕ. ȽɣɔɞɌɑɞɝɫ, ɣɞɚ Ɏ ɍɟɐɟ-

ɥɑɘ ɩɞɚ ɘɚɒɑɞ ɍɧɞɨ ɛɚɗɑɓəɚ ɐɗɫ ɐɔɠɠɑɜɑə-

ɢɔɌɗɨəɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɓɌɍɚɗɑɎɌəɔɕ, ɚɞɝɗɑ-

ɒɔɎɌəɔɫ ɔɡ ɛɜɚɏɜɑɝɝɔɜɚɎɌəɔɫ ɔ ɚɢɑəɖɔ ɩɠ-

ɠɑɖɞɔɎəɚɝɞɔ ɗɑɣɑəɔɫ [4, 5]. ȸəɚɏɚɣɔɝɗɑəəɧɑ 

ɔɝɝɗɑɐɚɎɌəɔɫ ɛɌɢɔɑəɞɚɎ, ɝɞɜɌɐɌɪɥɔɡ ɐɑ-

ɛɜɑɝɝɔɑɕ, ɎɧɫɎɔɗɔ ɓəɌɣɔɞɑɗɨəɧɑ ɔɓɘɑəɑəɔɫ 

Ɏ ɞɌɖɔɡ ɚɍɗɌɝɞɫɡ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ, ɖɌɖ ɗɚɍəɌɫ 

ɐɚɗɫ, ɏɔɛɛɚɖɌɘɛ, ɎɔɝɚɣəɌɫ ɐɚɗɫ, ɞɌɗɌɘɟɝ, 

ɝɞɜɔɌɞɟɘ ɔ ɘɔəɐɌɗɑɎɔɐəɚɑ ɞɑɗɚ [6]. ȺɐəɌɖɚ 

ɜɌɍɚɞ ɛɚ ɔɝɝɗɑɐɚɎɌəɔɪ ɚɍɗɌɝɞɑɕ ɔɓɘɑəɑəɔɫ 

ɌɖɞɔɎɌɢɔɔ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɟ ɛɌɢɔɑəɞɚɎ ɝ 

ɐɑɛɜɑɝɝɔɑɕ, ɛɑɜɑəɑɝɤɔɡ ȺȶȽ, ɝ ɛɚɘɚɥɨɪ 

ɠȸȼȾ əɑ ɛɜɚɎɚɐɔɗɚɝɨ. 

ɂɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. 

ȺɍɦɑɖɞɔɎɔɓɔɜɚɎɌɞɨ ɠɟəɖɢɔɚəɌɗɨəɧɑ 

ɔɓɘɑəɑəɔɫ Ɏ ɜɌɍɚɞɑ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɟ ɛɌɢɔ-

ɑəɞɚɎ ɝ ɎɛɑɜɎɧɑ ɎɧɫɎɗɑəəɚɕ ɐɑɛɜɑɝɝɔɑɕ ɛɚ-

ɝɗɑ ɚɝɞɜɚɏɚ ɖɚɜɚəɌɜəɚɏɚ ɝɔəɐɜɚɘɌ ɝ ɔɝɛɚɗɨ-

ɓɚɎɌəɔɑɘ ɠɟəɖɢɔɚəɌɗɨəɚɕ ɘɌɏəɔɞəɚ-

ɜɑɓɚəɌəɝəɚɕ ɞɚɘɚɏɜɌɠɔɔ (ɠȸȼȾ). 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. 

Ȯ ɔɝɝɗɑɐɚɎɌəɔɔ ɛɜɔəɫɗɔ ɟɣɌɝɞɔɑ ɛɌɢɔ-

ɑəɞɧ, əɌɡɚɐɫɥɔɑɝɫ əɌ ɝɞɌɢɔɚəɌɜəɚɘ ɗɑɣɑ-

əɔɔ Ɏ ɚɞɐɑɗɑəɔɔ əɑɚɞɗɚɒəɚɕ ɖɌɜɐɔɚɗɚɏɔɔ 

ȴəɝɞɔɞɟɞɌ ɖɗɔəɔɣɑɝɖɚɕ ɖɌɜɐɔɚɗɚɏɔɔ ɔɘ. Ȭ.ȷ. 

ȸɫɝəɔɖɚɎɌ, ɛɜɚɤɑɐɤɔɑ ɖɚəɝɟɗɨɞɌɢɔɪ ɎɜɌ-

ɣɌ-ɛɝɔɡɔɌɞɜɌ ɛɝɔɡɚɞɑɜɌɛɑɎɞɔɣɑɝɖɚɏɚ ɚɞɐɑ-

ɗɑəɔɫ ȿȶȭ ʈ3 ȽɑɣɑəɚɎɝɖɚɏɚ ɟəɔɎɑɜɝɔɞɑɞɌ. Ȯ 

ɔɝɝɗɑɐɚɎɌəɔɑ ɎɖɗɪɣɌɗɔɝɨ ɛɌɢɔɑəɞɧ ɝ ɛɑɜ-

Ɏɔɣəɧɘ ɐɑɛɜɑɝɝɔɎəɧɘ ɩɛɔɓɚɐɚɘ (əɌɍɜɌɎɤɔɑ 

ɛɚ ɤɖɌɗɑ ɚɢɑəɖɔ ɐɑɛɜɑɝɝɔɔ ȸɚəɞɏɚɘɑɜɔ-

Ȭɝɍɑɜɏ ɍɚɗɑɑ 15 ɍɌɗɗɚɎ) ɛɚɝɗɑ ɎɛɑɜɎɧɑ ɎɧɫɎ-

ɗɑəəɚɏɚ ɩɛɔɓɚɐɌ ȺȶȽ. ȹɑ ɎɖɗɪɣɌɗɔɝɨ ɛɌɢɔ-

ɑəɞɧ ɝ ɚɍɥɔɘɔ ɛɜɚɞɔɎɚɛɚɖɌɓɌəɔɫɘɔ ɐɗɫ 

ɛɜɚɎɑɐɑəɔɫ ȸȼȾ, ɛɌɢɔɑəɞɧ ɝ ɣɑɜɑɛəɚ-

ɘɚɓɏɚɎɧɘɔ ɞɜɌɎɘɌɘɔ ɔ ɓɌɍɚɗɑɎɌəɔɫɘɔ əɑɜɎ-

əɚɕ ɝɔɝɞɑɘɧ Ɏ ɌəɌɘəɑɓɑ, ɛɌɢɔɑəɞɧ ɝ ɜɌəɑɑ 

ɛɑɜɑəɑɝɬəəɧɘ ɩɛɔɓɚɐɚɘ ɚɝɞɜɚɏɚ ɖɚɜɚəɌɜəɚɏɚ 

ɝɔəɐɜɚɘɌ. ȴɓ ɔɝɝɗɑɐɚɎɌəɔɫ ɔɝɖɗɪɣɌɗɔɝɨ ɛɌ-

ɢɔɑəɞɧ ɝ ɎɧɫɎɗɑəəɧɘɔ ɝɞɜɟɖɞɟɜəɧɘɔ ɛɌɞɚ-

ɗɚɏɔɫɘɔ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ əɌ ȸȼȾ, ɐɑɛɜɑɝɝɔɑɕ 

Ɏ ɜɌɘɖɌɡ ɍɔɛɚɗɫɜəɚɏɚ ɌɠɠɑɖɞɔɎəɚɏɚ ɜɌɝ-

ɝɞɜɚɕɝɞɎɌ. 

ȰɔɌɏəɚɝɞɔɖɌ ɐɑɛɜɑɝɝɔɔ ɚɝɟɥɑɝɞɎɗɫɗɌɝɨ 

ɖɗɔəɔɖɚ-ɛɝɔɡɚɛɌɞɚɗɚɏɔɣɑɝɖɔɘ ɔ ɛɝɔɡɚɘɑɞ-

ɜɔɣɑɝɖɔɘ ɘɑɞɚɐɚɘ əɌ ɚɝəɚɎɌəɔɔ ɌəɌɗɔɓɌ 

ɌəɌɘəɑɝɞɔɣɑɝɖɔɡ ɝɎɑɐɑəɔɕ ɔ ɛɝɔɡɔɣɑɝɖɚɏɚ 

ɝɞɌɞɟɝɌ ɛɌɢɔɑəɞɌ. Ȼɜɔ ɟɝɞɌəɚɎɗɑəɔɔ ɐɔɌɏəɚ-

ɓɌ ɐɑɛɜɑɝɝɔɔ ɔɝɛɚɗɨɓɚɎɌɗɔɝɨ ɖɜɔɞɑɜɔɔ ɐɔɌ-

ɏəɚɝɞɔɖɔ ɐɑɛɜɑɝɝɔɎəɚɏɚ ɩɛɔɓɚɐɌ ɛɚ ȸȶȭ-10.  

Ȱɗɫ ɠɚɜɘɌɗɔɓɚɎɌəəɚɕ ɚɢɑəɖɔ ɞɫɒɑɝɞɔ ɐɑ-

ɛɜɑɝɝɔɔ ɔɝɛɚɗɨɓɚɎɌɗɌɝɨ ɤɖɌɗɌ ɐɑɛɜɑɝɝɔɔ 

ȸɚəɞɏɚɘɑɜɔ-Ȭɝɍɑɜɏ (MADRS), ɖɚɞɚɜɌɫ ɓɌɛɚɗ-

əɫɗɌɝɨ ɛɝɔɡɔɌɞɜɚɘ ɛɚɝɗɑ ɐɑɞɌɗɨəɚɕ ɚɢɑəɖɔ 

ɛɝɔɡɔɣɑɝɖɚɏɚ ɝɞɌɞɟɝɌ. ȴɝɛɚɗɨɓɚɎɌəɔɑ ɐɌəəɚ-

ɏɚ ɔəɝɞɜɟɘɑəɞɌ ɍɧɗɚ ɝɎɫɓɌəɚ ɝ ɞɑɘ, ɣɞɚ ɚɍ-

ɝɟɒɐɌɑɘɧɕ ɚɛɜɚɝəɔɖ ɛɜɑɔɘɟɥɑɝɞɎɑəəɚ Ɍɖ-

ɢɑəɞɔɜɚɎɌə əɌ ɫɐɑɜəɧɡ ɝɔɘɛɞɚɘɌɡ ɐɑɛɜɑɝ-

ɝɔɔ, Ɍ əɑ əɌ əɑɝɛɑɢɔɠɔɣɑɝɖɔɡ ɝɚɘɌɞɔɣɑɝɖɔɡ 

ɝɔɘɛɞɚɘɌɡ [7]. Ȱɗɫ ɐɚɝɞɚɎɑɜəɚɏɚ ɔɝɖɗɪɣɑəɔɫ 

əɌɗɔɣɔɫ ɍɔɛɚɗɫɜəɚɏɚ ɜɌɝɝɞɜɚɕɝɞɎɌ ɔɝɛɚɗɨ-

ɓɚɎɌɗɝɫ ɔəɐɑɖɝ ɍɔɛɚɗɫɜəɚɝɞɔ (bipolarity 

ind ex) ð ɝɞɌɞɔɝɞɔɣɑɝɖɔɕ ɔəɝɞɜɟɘɑəɞ, ɛɚɓɎɚ-

ɗɫɪɥɔɕ ɠɚɜɘɌɗɔɓɚɎɌəəɚ ɚɢɑəɔɞɨ ɜɔɝɖ 

əɌɗɔɣɔɫ ɟ ɛɌɢɔɑəɞɌ ɍɔɛɚɗɫɜəɚɏɚ ɜɌɝɝɞɜɚɕ-

ɝɞɎɌ əɌ  ɚɝəɚɎɌəɔɔ  ɌəɌɗɔɓɌ  ɌəɌɘəɑɓɌ ɔ ɝɞɌ- 

Ȯ 
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ɞɟɝɌ. Ȯ ɝɚɚɞɎɑɞɝɞɎɔɔ ɝ ɐɚɝɞɟɛəɧɘɔ ɛɝɔɡɚ-

ɘɑɞɜɔɣɑɝɖɔɘɔ ɔɝɝɗɑɐɚɎɌəɔɫɘɔ ɛɌɢɔɑəɞɧ 

ɔɝɖɗɪɣɌɗɔɝɨ ɔɓ ɔɝɝɗɑɐɚɎɌəɔɫ ɛɜɔ ɓəɌɣɑəɔɔ 

ɔəɐɑɖɝɌ >50 ɍɌɗɗɚɎ ɔɓ 100 [8]. 

Ȯɝɑɘ ɔɝɝɗɑɐɟɑɘɧɘ ɍɧɗɌ ɛɜɚɎɑɐɑəɌ 

ɝɞɌəɐɌɜɞəɌɫ ɔ ɠɟəɖɢɔɚəɌɗɨəɌɫ ɘɌɏəɔɞəɚ-

ɜɑɓɚəɌəɝəɌɫ ɞɚɘɚɏɜɌɠɔɫ əɌ ɞɚɘɚɏɜɌɠɑ ɝ Ɏɑ-

ɗɔɣɔəɚɕ ɘɌɏəɔɞəɚɕ ɔəɐɟɖɢɔɔ 1,5 Ⱦɗ. ȿ ɛɌ-

ɢɔɑəɞɚɎ ɔɝɝɗɑɐɚɎɌɗɌɝɨ ɚɝɚɍɑəəɚɝɞɨ ɛɑɜɑɜɌ-

ɍɚɞɖɔ ɩɘɚɢɔɚəɌɗɨəɚɕ ɔəɠɚɜɘɌɢɔɔ ɝ ɛɚɘɚ-

ɥɨɪ ȻɑəɝɔɗɨɎɌəɝɖɚɏɚ ɞɑɝɞɌ ɜɌɝɛɚɓəɌɎɌəɔɫ 

ɩɘɚɢɔɕ. ȿɣɌɝɞəɔɖɌɘ ɛɜɑɐɝɞɌɎɗɫɗɔ ɣɑɜɑɐɟɪ-

ɥɔɑɝɫ ɔɓɚɍɜɌɒɑəɔɫ 24 ɗɔɢ, ɎɧɜɌɒɌɪɥɔɡ 

ɝɣɌɝɞɨɑ, ɛɑɣɌɗɨ ɔ ɚɞɝɟɞɝɞɎɔɑ ɩɘɚɢɔɕ (Ɏɚɝɑɘɨ 

ɔɓɚɍɜɌɒɑəɔɕ ɖɌɒɐɚɕ ɩɘɚɢɔɔ, ɣɑɞɧɜɑ ɔɓ ɖɚ-

ɞɚɜɧɡ ɛɜɑɐɝɞɌɎɗɑəɧ ɘɟɒɝɖɔɘɔ ɔ ɣɑɞɧɜɑ 

ɒɑəɝɖɔɘɔ ɗɔɢɌɘɔ) [6]. ȺɍɜɌɍɚɞɖɌ ɐɌəəɧɡ 

ɛɜɚɔɝɡɚɐɔɗɌ ɝ ɛɚɘɚɥɨɪ ɛɜɔɗɚɒɑəɔɕ SPM12 

ɔ xjView. ȽɚɢɔɚɐɑɘɚɏɜɌɠɔɣɑɝɖɔɑ ɔ ɖɗɔəɔɣɑ-

ɝɖɔɑ ɐɌəəɧɑ ɌəɌɗɔɓɔɜɚɎɌɗɔɝɨ Ɏ ɛɜɚɏɜɌɘɘɑ 

SPSS Statistics v23. ȹɚɜɘɌɗɨəɚɝɞɨ ɜɌɝɛɜɑɐɑ-

ɗɑəɔɫ ɛɑɜɑɘɑəəɧɡ ɚɢɑəɔɎɌɗɌɝɨ ɛɜɔ ɛɚɘɚɥɔ 

ɖɜɔɞɑɜɔɫ ȶɚɗɘɚɏɚɜɚɎɌ-ȽɘɔɜəɚɎɌ, ɖɚɗɔɣɑ-

ɝɞɎɑəəɧɑ ɛɑɜɑɘɑəəɧɑ ɝɜɌɎəɔɎɌɗɔɝɨ ɛɜɔ ɛɚ-

ɘɚɥɔ t-ɖɜɔɞɑɜɔɫ ȽɞɨɪɐɑəɞɌ, ɖɌɣɑɝɞɎɑəəɧɑ ð 

ɛɜɔ ɛɚɘɚɥɔ ɖɜɔɞɑɜɔɫ ɡɔ-ɖɎɌɐɜɌɞ. ȽɞɌɞɔ-

ɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɧɘɔ ɝɣɔɞɌɗɔɝɨ ɚɞɗɔɣɔɫ əɌ 

ɟɜɚɎəɑ p<0.05.  

Ȯɝɑ ɛɌɢɔɑəɞɧ ɐɌɗɔ ɔəɠɚɜɘɔɜɚɎɌəəɚɑ 

ɛɔɝɨɘɑəəɚɑ ɝɚɏɗɌɝɔɑ ɚ ɝɎɚɑɘ ɟɣɌɝɞɔɔ Ɏ ɔɝ-

ɝɗɑɐɚɎɌəɔɔ, ɖɚɞɚɜɚɑ ɍɧɗɚ ɚɐɚɍɜɑəɚ ɩɞɔɣɑ-

ɝɖɔɘ ɖɚɘɔɞɑɞɚɘ. 

ȼɑɓɟɗɨɞɌɞɧ. 

Ȯ ɔɝɝɗɑɐɚɎɌəɔɔ ɛɜɔəɫɗɚ ɟɣɌɝɞɔɑ 40 

ɞɜɟɐɚɝɛɚɝɚɍəɧɡ ɛɌɢɔɑəɞɚɎ ɚɍɚɔɡ ɛɚɗɚɎ, ɝ 

ɎɛɑɜɎɧɑ ɎɧɫɎɗɑəəɧɘ ɩɛɔɓɚɐɚɘ ɚɝɞɜɚɏɚ ɖɚ-

ɜɚəɌɜəɚɏɚ ɝɔəɐɜɚɘɌ, əɌ 5 - 10 ɝɟɞɖɔ ɛɚɝɗɑ 

ɛɚɫɎɗɑəɔɫ ɝɔɘɛɞɚɘɚɎ ɓɌɍɚɗɑɎɌəɔɫ. Ȼɜɔ ɌəɌ-

ɗɔɓɑ ɝɞɌəɐɌɜɞəɧɡ ɔɓɚɍɜɌɒɑəɔɕ ȸȼȾ ɏɚɗɚɎəɚ-

ɏɚ ɘɚɓɏɌ ɟ ɛɫɞɔ ɛɌɢɔɑəɞɚɎ ɍɧɗɔ ɎɧɫɎɗɑəɧ 

ɓɚəɧ ɚɝɞɜɚɏɚ əɌɜɟɤɑəɔɫ ɘɚɓɏɚɎɚɏɚ ɖɜɚɎɚɚɍ-

ɜɌɥɑəɔɫ, Ɏ ɐɌɗɨəɑɕɤɑɘ ɛɌɢɔɑəɞɧ Ɏ ɌəɌɗɔɓ 

əɑ ɎɖɗɪɣɌɗɔɝɨ (ɞɌɍɗ. ʈ1). 

Ȱɑɛɜɑɝɝɔɫ ɛɚɝɗɑ ɛɑɜɑəɑɝɑəəɚɏɚ ȺȶȽ 

ɍɧɗɌ ɓɌɜɑɏɔɝɞɜɔɜɚɎɌəɌ ɟ 11 ɛɌɢɔɑəɞɚɎ 

(32,5%) (ɝɘ. ɞɌɍɗ. ʈ1). Ȯ əɌɝɞɚɫɥɑɕ Ɏɧɍɚɜɖɑ 

əɔ ɚɐɔə ɔɓ ɛɌɢɔɑəɞɚɎ əɑ ɍɧɗ ɔɝɖɗɪɣɑə ɔɓ 

ɔɞɚɏɚɎɚɏɚ ɌəɌɗɔɓɌ Ɏ ɝɎɫɓɔ ɝ ɍɔɛɚɗɫɜəɧɘ ɡɌ-

ɜɌɖɞɑɜɚɘ ɌɠɠɑɖɞɔɎəɚɏɚ ɜɌɝɝɞɜɚɕɝɞɎɌ (ɔə-

ɐɑɖɝ ɍɔɛɚɗɫɜəɚɝɞɔ ɟ Ɏɝɑɡ ɛɌɢɔɑəɞɚɎ <50 ɍɌɗ-

ɗɚɎ). Ȯ ɝɚɚɞɎɑɞɝɞɎɔɔ ɝ ɖɜɔɞɑɜɔɫɘɔ ȸȶȭ-10 

11 ɛɌɢɔɑəɞɌɘ ɍɧɗ ɟɝɞɌəɚɎɗɑə ɐɔɌɏəɚɓ ɐɑ-

ɛɜɑɝɝɔɎəɚɏɚ ɩɛɔɓɚɐɌ ɗɑɏɖɚɕ ɝɞɑɛɑəɔ ɝ ɝɚɘɌ-

ɞɔɣɑɝɖɔɘɔ ɝɔɘɛɞɚɘɌɘɔ (F32.01), Ɍ 2 ɛɌɢɔɑə-

ɞɌɘ ð ɐɑɛɜɑɝɝɔɎəɧɕ ɩɛɔɓɚɐ ɝɜɑɐəɑɕ ɝɞɑɛɑəɔ 

ɝ ɝɚɘɌɞɔɣɑɝɖɔɘɔ ɝɔɘɛɞɚɘɌɘɔ (F32.11). 

Ƚɜɑɐəɑɑ ɓəɌɣɑəɔɑ ɤɖɌɗɧ MADRS ɟ ɛɌɢɔɑə-

ɞɚɎ ɝ ɐɔɌɏəɚɝɞɔɜɚɎɌəəɚɕ ɐɑɛɜɑɝɝɔɑɕ ɝɚɝɞɌ-

Ɏɔɗɚ 21,1Ñ3,9, ɣɞɚ ɝɚɚɞɎɑɞɝɞɎɟɑɞ ɐɑɛɜɑɝɝɔɔ 

ɗɑɏɖɚɕ ɝɞɑɛɑəɔ ɞɫɒɑɝɞɔ. Ȼɜɔ ɌəɌɗɔɓɑ ɝɔə-

ɐɜɚɘɌɗɨəɚɕ ɝɞɜɟɖɞɟɜɧ ɎɧɫɎɗɑəəɧɡ ɐɑɛɜɑɝ-

ɝɔɕ ɍɧɗɚ ɎɧɫɎɗɑəɚ ɛɜɑɚɍɗɌɐɌəɔɑ ɞɜɑɎɚɒəɧɡ 

ɐɑɛɜɑɝɝɔɕ (9 əɌɍɗɪɐɑəɔɕ ɔɓ 13, 69%), ɣɞɚ 

ɝɚɚɞəɚɝɔɞɝɫ ɝ ɛɚɗɟɣɑəəɧɘɔ ɜɌəɑɑ ɐɌəəɧɘɔ ɚ 

ɖɗɔəɔɣɑɝɖɚɕ ɝɞɜɟɖɞɟɜɑ ɐɑɛɜɑɝɝɔɎəɧɡ ɜɌɝ-

ɝɞɜɚɕɝɞɎ, ɘɌəɔɠɑɝɞɔɜɟɪɥɔɡ ɛɜɔ ɝɑɜɐɑɣəɚ-

ɝɚɝɟɐɔɝɞɚɕ ɛɌɞɚɗɚɏɔɔ [9, 10]. Ȯ ɝɎɚɪ ɚɣɑɜɑɐɨ 

ɞɌɖɔɑ ɝɔɘɛɞɚɘɧ ɐɑɛɜɑɝɝɔɔ, ɖɌɖ Ɍəɏɑɐɚəɔɫ, 

ɖɚɏəɔɞɔɎəɌɫ ɐɔɝɠɟəɖɢɔɫ ɔ ɝɟɔɢɔɐɌɗɨəɌɫ 

ɔɐɑɌɢɔɫ, ɚɞɘɑɣɌɗɔɝɨ ɗɔɤɨ ɟ  ɐɎɟɡ ɛɌɢɔɑəɞɚɎ  

ȾɌɍɗɔɢɌ ʈ1.     ȺɍɥɌɫ ɡɌɜɌɖɞɑɜɔɝɞɔɖɌ ɟɣɌɝɞəɔɖɚɎ ɔɝɝɗɑɐɚɎɌəɔɫ. 
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Ɏ əɌɝɞɚɫɥɑɕ Ɏɧɍɚɜɖɑ. 

Ȼɚ ɜɑɓɟɗɨɞɌɞɌɘ ɠȸȼȾ ɛɜɔ ɌəɌɗɔɓɑ ɐɌə-

əɧɡ ɏɜɟɛɛɚɎɚɕ ɚɍɜɌɍɚɞɖɔ ɛɌɢɔɑəɞɚɎ ɝ ɐɑ-

ɛɜɑɝɝɔɑɕ ɛɚɝɗɑ ɛɑɜɑəɑɝɑəəɚɏɚ ȺȶȽ əɌɍɗɪɐɌ-

ɗɚɝɨ ɔɓɘɑəɑəɔɑ ɌɖɞɔɎəɚɝɞɔ əɑɕɜɚəɚɎ ɏɚɗɚɎ-

əɚɏɚ ɘɚɓɏɌ ɛɜɔ ɐɑɘɚəɝɞɜɌɢɔɔ ɛɚɗɚɒɔɞɑɗɨəɚɕ 

ɔ ɚɞɜɔɢɌɞɑɗɨəɚɕ ɛɌɜɌɐɔɏɘ (ɞɌɍɗ. ʈ2). Ȼɜɔ 

ɐɑɘɚəɝɞɜɌɢɔɔ əɑɕɞɜɌɗɨəɚɕ ɛɌɜɌɐɔɏɘɧ ɓɚə 

ɔɓɘɑəɑəɔɫ ɌɖɞɔɎɌɢɔɔ əɑɕɜɚəɚɎ ɎɧɫɎɗɑəɚ əɑ 

ɍɧɗɚ. 

ȿ ɛɌɢɔɑəɞɚɎ, ɝɞɜɌɐɌɪɥɔɡ ɐɑɛɜɑɝɝɔɑɕ 

ɛɚɝɗɑ ɛɑɜɑəɑɝɬəəɚɏɚ ɚɝɞɜɚɏɚ ɖɚɜɚəɌɜəɚɏɚ 

ɝɔəɐɜɚɘɌ, ɛɜɔ ɐɑɘɚəɝɞɜɌɢɔɔ ɛɑɣɌɗɨəɧɡ ɗɔɢ 

ɍɧɗɔ ɎɧɫɎɗɑəɧ ɝɗɑɐɟɪɥɔɑ ɓɚəɧ ɌɖɞɔɎɌɢɔɔ: 

ɗɑɎɌɫ ɝɜɑɐəɫɫ ɗɚɍəɌɫ ɔɓɎɔɗɔəɌ, ɛɚɗɑ ȭɜɚɐ-

ɘɌəɌ 46 (ɜɔɝ. 1); ɗɑɎɌɫ Ɏɑɜɡəɫɫ ɗɚɍəɌɫ ɔɓɎɔ-

ɗɔəɌ, ɛɚɗɑ ȭɜɚɐɘɌəɌ 10 (ɜɔɝ. 2); ɛɜɌɎɌɫ Ɏɑ-

ɜɑɞɑəɚɚɍɜɌɓəɌɫ ɔɓɎɔɗɔəɌ, ɛɚɗɑ ȭɜɚɐɘɌəɌ 37 

(ɜɔɝ. 3). Ȼɜɔ ɐɑɘɚəɝɞɜɌɢɔɔ ɜɌɐɚɝɞəɧɡ ɗɔɢ 

ɍɧɗɌ ɎɧɫɎɗɑəɌ ɓɚəɌ ɌɖɞɔɎɌɢɔɔ Ɏ ɛɜɌɎɚɕ 

ɚɝɞɜɚɎɖɚɎɚɕ ɐɚɗɑ (ɜɔɝ. 4).  

Ȼɚ ɜɑɓɟɗɨɞɌɞɌɘ ɠȸȼȾ ɛɜɔ ɌəɌɗɔɓɑ ɐɌə-

əɧɡ ɏɜɟɛɛɚɎɚɕ ɚɍɜɌɍɚɞɖɔ ɛɌɢɔɑəɞɚɎ ɍɑɓ ɐɑ-

ɛɜɑɝɝɔɔ ɛɚɝɗɑ ɛɑɜɑəɑɝɑəəɚɏɚ ȺȶȽ əɌɍɗɪɐɌ-

ɗɚɝɨ ɔɓɘɑəɑəɔɑ ɌɖɞɔɎəɚɝɞɔ əɑɕɜɚəɚɎ ɏɚɗɚɎ-

əɚɏɚ ɘɚɓɏɌ ɛɜɔ ɐɑɘɚəɝɞɜɌɢɔɔ əɑɕɞɜɌɗɨəɚɕ ɔ  

ȾɌɍɗɔɢɌ ʈ2.      ȽɞɌɞɔɝɞɔɣɑɝɖɔɑ ɐɌəəɧɑ ɖɗɌɝɞɑɜɚɎ ɔ ɛɔɖɚɎ ɌɖɞɔɎɌɢɔɔ ɖɚɜɧ Ɏ 

ɚɞɎɑɞ əɌ Ɏɧɛɚɗəɑəɔɑ ɔɝɝɗɑɐɟɑɘɚɏɚ ɓɌɐɌəɔɫ ɟ ɛɌɢɔɑəɞɚɎ ɛɚɝɗɑ ȺȶȽ ɝ ɐɑɛɜɑɝɝɔɑɕ. 

 
ȼ ð ɜɌɐɚɝɞəɧɑ ɩɘɚɢɔɔ, Ȼ ð ɛɑɣɌɗɨəɧɑ ɩɘɚɢɔɔ. 

 

 

ȼɔɝ. 1 Ɍ (Fig. 1 Ɍ) 

 

ȼɔɝ. 1 ɍ (Fig. 1 b) 

 

ȼɔɝ. 1 Ɏ (Fig. 1 ɝ) 

ȼɔɝ. 1.      ɠȸȼȾ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ.  

Ȭ ð ɝɌɏɔɞɞɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ, ȭ ð ɌɖɝɔɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ, Ȯ ð ɖɚɜɚəɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ. Ȼɑɜɑɖɜɑɝɞɨɑ ɟɖɌɓɧɎɌ-

ɑɞ əɌ ɓɚəɟ ɌɖɞɔɎɌɢɔɔ Ɏ ɗɑɎɚɕ ɝɜɑɐəɑɕ ɗɚɍəɚɕ ɔɓɎɔɗɔəɑ, ɛɚɗɑ ȭɜɚɐɘɌəɌ 46 ɟ ɛɌɢɔɑəɞɚɎ ɝ ɐɑɛɜɑɝɝɔɑɕ 

ɛɚɝɗɑ ȺȶȽ.  

Fig. 1.   fMRI, brain.  

A ð sagittal view, B ð coronal view, C ð frontal view. The crosshai r points to the zone of activation in the left 

middle frontal gyrus, Brodmann's area 46 in the patients with depression after ACS.  
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ȼɔɝ. 2 Ɍ (Fig. 2 Ɍ) 

 

ȼɔɝ. 2 ɍ (Fig. 2 b) 

 

ȼɔɝ. 2 Ɏ (Fig. 2 ɝ) 

ȼɔɝ. 2.      ɠȸȼȾ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ.  

Ȭ ð ɝɌɏɔɞɞɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ, ȭ ð ɌɖɝɔɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ, Ȯ ð ɖɚɜɚəɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ. Ȼɑɜɑɖɜɑɝɞɨɑ ɟɖɌɓɧɎɌ-

ɑɞ əɌ ɓɚəɟ ɌɖɞɔɎɌɢɔɔ Ɏ ɗɑɎɚɕ Ɏɑɜɡəɑɕ ɗɚɍəɚɕ ɔɓɎɔɗɔəɧ, ɛɚɗɑ ȭɜɚɐɘɌəɌ 10 ɟ ɛɌɢɔɑəɞɚɎ ɝ ɐɑɛɜɑɝɝɔɑɕ 

ɛɚɝɗɑ ȺȶȽ.  

Fig. 2.   fMRI, brain.  

A ð sagittal view, B ð coronal view, C ð frontal view. The crosshairs indicate the area of activation in the left 

superior frontal gyrus, Brodmann area 10 in the patients with depressi on after ACS.  

 

ȼɔɝ. 3 Ɍ (Fig. 3 Ɍ) 

 

ȼɔɝ. 3 ɍ (Fig. 3 b) 

 

ȼɔɝ. 3 Ɏ (Fig. 3 ɝ) 

ȼɔɝ. 3.      ɠȸȼȾ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ.  

Ȭ ð ɝɌɏɔɞɞɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ, ȭ ð ɌɖɝɔɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ, Ȯ ð ɖɚɜɚəɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ. Ȼɑɜɑɖɜɑɝɞɨɑ ɟɖɌɓɧɎɌ-

ɑɞ əɌ ɓɚəɟ ɌɖɞɔɎɌɢɔɔ Ɏ ɛɜɌɎɚɕ ɎɑɜɑɞɑəɚɚɍɜɌɓəɚɕ ɔɓɎɔɗɔəɑ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɐɑɛɜɑɝɝɔɑɕ ɛɚɝɗɑ ȺȶȽ.  

Fig. 3.   fMRI, brain.  

A ð sagittal view, B ð coronal view, C ð frontal view. The crosshairs indicate the zone of activation in the right 

fusiform gyrus in the patients with depression after ACS.  
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ȼɔɝ. 4 Ɍ (Fig. 4 Ɍ) 

 

ȼɔɝ. 4 ɍ (Fig. 4 b) 

 

ȼɔɝ. 4 Ɏ (Fig. 4 ɝ) 

ȼɔɝ. 4.      ɠȸȼȾ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ.  

Ȭ ð ɝɌɏɔɞɞɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ, ȭ ð ɌɖɝɔɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ, Ȯ ð ɖɚɜɚəɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ. Ȼɑɜɑɖɜɑɝɞɨɑ ɟɖɌɓɧɎɌ-

ɑɞ əɌ ɓɚəɟ ɌɖɞɔɎɌɢɔɔ Ɏ ɛɜɌɎɚɕ ɚɝɞɜɚɎɖɚɎɚɕ ɐɚɗɑ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɐɑɛɜɑɝɝɔɑɕ ɛɚɝɗɑ ȺȶȽ.   

Fig. 4.   fMRI, brain.  

A ð sagittal view, B ð coronal view, C ð frontal view. The crosshairs indicate the zone of activation in the right 

insular lobe in the patients with depression after ACS.   

 

ȼɔɝ. 5 Ɍ (Fig. 5 Ɍ) 

 

ȼɔɝ. 5 ɍ (Fig. 5 b) 

 

ȼɔɝ. 5 Ɏ (Fig. 5 ɝ) 

ȼɔɝ. 5.      ɠȸȼȾ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ.  

Ȭ ð ɝɌɏɔɞɞɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ, ȭ ð ɌɖɝɔɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ, Ȯ ð ɖɚɜɚəɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ. Ȼɑɜɑɖɜɑɝɞɨɑ ɟɖɌɓɧɎɌ-

ɑɞ əɌ ɓɚəɟ ɌɖɞɔɎɌɢɔɔ Ɏ ɛɜɌɎɚɕ ɓɌɞɧɗɚɣəɚɕ ɐɚɗɑ ɟ ɛɌɢɔɑəɞɚɎ ɍɑɓ ɐɑɛɜɑɝɝɔɔ ɛɚɝɗɑ ȺȶȽ.  

Fig. 5.   fMRI, brain.  

fMRI, brain. A ð sagittal view, B ð coronal view, C ð frontal view. The crosshairs indicate an area of activation 

in the right occipital lobe in non -depressed patients after ACS.   
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ɚɞɜɔɢɌɞɑɗɨəɚɕ ɛɌɜɌɐɔɏɘ (ɞɌɍɗ. ʈ3). Ȼɜɔ ɐɑ-

ɘɚəɝɞɜɌɢɔɔ ɜɌɐɚɝɞəɚɕ ɛɌɜɌɐɔɏɘɧ ɓɚə ɔɓɘɑ-

əɑəɔɫ ɌɖɞɔɎɌɢɔɔ əɑɕɜɚəɚɎ ɎɧɫɎɗɑəɚ əɑ ɍɧ-

ɗɚ.  

ȿ ɛɌɢɔɑəɞɚɎ, ɛɑɜɑəɬɝɤɔɡ ȺȶȽ ɍɑɓ 

ɐɌɗɨəɑɕɤɑɕ ɐɑɛɜɑɝɝɔɔ, ɛɜɔ ɐɑɘɚəɝɞɜɌɢɔɔ 

əɑɕɞɜɌɗɨəɧɡ ɗɔɢ ɍɧɗɔ ɎɧɫɎɗɑəɧ ɓɚəɧ Ɍɖɞɔ-

ɎɌɢɔɔ: Ɏ ɛɜɌɎɚɕ ɝɜɑɐəɑɕ ɓɌɞɧɗɚɣəɚɕ ɔɓɎɔ-

ɗɔəɑ, ɛɚɗɑ ȭɜɚɐɘɌəɌ 18 (ɜɔɝ. 5) ɔ Ɏ ɛɜɌɎɚɕ 

Ɏɑɜɡəɑɕ ɗɚɍəɚɕ ɔɓɎɔɗɔəɑ (ɜɔɝ. 6). Ȼɜɔ ɐɑ-

ɘɚəɝɞɜɌɢɔɔ ɛɑɣɌɗɨəɧɡ ɗɔɢ ɍɧɗɔ ɎɧɫɎɗɑəɧ 

ɓɚəɧ ɌɖɞɔɎɌɢɔɔ əɑɕɜɚəɚɎ: Ɏ ɛɜɚɑɖɢɔɔ ɝɖɚɜ-

ɗɟɛɧ Ɏ ɚɍɚɔɡ ɛɚɗɟɤɌɜɔɫɡ (ɜɔɝ. 7, 8), ɚɝɞɜɚɎ-

ɖɚɎɚɕ ɐɚɗɔ ɝɗɑɎɌ (ɜɔɝ. 9).  

Ⱥɍɝɟɒɐɑəɔɑ. 

ȹɌɝɖɚɗɨɖɚ əɌɘ ɔɓɎɑɝɞəɚ, ɔɝɝɗɑɐɚɎɌəɔɑ 

ɛɜɑɐɚɝɞɌɎɗɫɑɞ ɛɑɜɎɧɑ ɩɘɛɔɜɔɣɑɝɖɔɑ ɐɌə-

əɧɑ, ɛɚɖɌɓɧɎɌɪɥɔɑ ɠɟəɖɢɔɚəɌɗɨəɧɑ ɔɓɘɑ-

əɑəɔɫ Ɏ ɜɌɍɚɞɑ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɟ ɛɌɢɔɑəɞɚɎ 

ɝ ɎɛɑɜɎɧɑ ɎɧɫɎɗɑəəɚɕ ɐɑɛɜɑɝɝɔɑɕ ɛɚɝɗɑ 

ɚɝɞɜɚɏɚ ɖɚɜɚəɌɜəɚɏɚ ɝɔəɐɜɚɘɌ ɝ ɔɝɛɚɗɨɓɚɎɌ-

əɔɑɘ ɠȸȼȾ. Ȼɚɗɟɣɑəəɧɑ ɐɌəəɧɑ ɝɚɏɗɌɝɟɪɞɝɫ 

ɝ ɜɌəɑɑ ɎɧɫɎɗɑəəɧɘɔ ɓɚəɌɘɔ ɔɓɘɑəɑəɔɫ Ɍɖ-

ɞɔɎɌɢɔɔ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɟ ɛɌɢɔɑəɞɚɎ, ɝɞɜɌ-

ɐɌɪɥɔɡ ɐɑɛɜɑɝɝɔɑɕ, əɑ ɝɎɫɓɌəəɚɕ ɝ ɖɌɜ-

ɐɔɌɗɨəɚɕ ɛɌɞɚɗɚɏɔɑɕ. 

Ȯ əɑɝɖɚɗɨɖɔɡ ɔɝɝɗɑɐɚɎɌəɔɫɡ ɝɚɚɍɥɌ-

ɗɚɝɨ, ɣɞɚ ɛɜɑɠɜɚəɞɌɗɨəɌɫ  ɖɚɜɌ  ɔɏɜɌɑɞ ɖɗɪ- 

ȾɌɍɗɔɢɌ ʈ3.     ȽɞɌɞɔɝɞɔɣɑɝɖɔɑ ɐɌəəɧɑ ɖɗɌɝɞɑɜɚɎ ɔ ɛɔɖɚɎ ɌɖɞɔɎɌɢɔɔ ɖɚɜɧ Ɏ 

ɚɞɎɑɞ əɌ Ɏɧɛɚɗəɑəɔɑ ɔɝɝɗɑɐɟɑɘɚɏɚ ɓɌɐɌəɔɫ ɟ ɛɌɢɔɑəɞɚɎ ɛɚɝɗɑ ȺȶȽ ɍɑɓ ɐɑɛɜɑɝɝɔɔ.  

 
ȹ ð əɑɕɞɜɌɗɨəɧɑ ɩɘɚɢɔɔ, Ȼ ð ɛɑɣɌɗɨəɧɑ ɩɘɚɢɔɔ. 

 

 

ȼɔɝ. 6 Ɍ (Fig. 6 Ɍ) 

 

ȼɔɝ. 6 ɍ (Fig. 6 b) 

 

ȼɔɝ. 6 Ɏ (Fig. 6 ɝ) 

ȼɔɝ. 6.      ɠȸȼȾ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ.  

Ȭ ð ɝɌɏɔɞɞɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ, ȭ ð ɌɖɝɔɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ, Ȯ ð ɖɚɜɚəɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ. Ȼɑɜɑɖɜɑɝɞɨɑ ɟɖɌɓɧɎɌ-

ɑɞ əɌ ɓɚəɟ ɌɖɞɔɎɌɢɔɔ Ɏ ɛɜɌɎɚɕ Ɏɑɜɡəɑɕ ɗɚɍəɚɕ ɔɓɎɔɗɔəɑ, ɟ ɛɌɢɔɑəɞɚɎ ɍɑɓ ɐɑɛɜɑɝɝɔɔ ɛɚɝɗɑ ȺȶȽ.  

Fig. 6.   fMRI, brain.  

A ð sagittal view, B ð coronal v iew, C ð frontal view. The crosshairs indicate an area of activation in the right 

superior frontal gyrus, in non -depressed patients after ACS. . 
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ȼɔɝ. 7 Ɍ (Fig. 7 Ɍ) 

 

ȼɔɝ. 7 ɍ (Fig. 7 b) 

 

ȼɔɝ. 7 Ɏ (Fig. 7 ɝ) 

ȼɔɝ. 7.      ɠȸȼȾ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ.  

Ȭ ð ɝɌɏɔɞɞɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ, ȭ ð ɌɖɝɔɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ, Ȯ ð ɖɚɜɚəɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ. Ȼɑɜɑɖɜɑɝɞɨɑ ɟɖɌɓɧɎɌ-

ɑɞ əɌ ɓɚəɟ ɌɖɞɔɎɌɢɔɔ Ɏ ɛɜɚɑɖɢɔɔ ɝɖɚɜɗɟɛɧ ɝɗɑɎɌ ɟ ɛɌɢɔɑəɞɚɎ ɍɑɓ ɐɑɛɜɑɝɝɔɔ ɛɚɝɗɑ ȺȶȽ.    

Fig. 7.   fMRI, brain.  

A ð sagittal view, B ð coronal view, C ð frontal view. The cr osshairs indicate the zone of activation in the pro-

jection of the putamen on the left in patients without depression after ACS.      

 

ȼɔɝ. 8 Ɍ (Fig. 8 Ɍ) 

 

ȼɔɝ. 8 ɍ (Fig. 8 b) 

 

ȼɔɝ. 8 Ɏ (Fig. 8 ɝ) 

ȼɔɝ. 8.      ɠȸȼȾ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ.  

Ȭ ð ɝɌɏɔɞɞɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ, ȭ ð ɌɖɝɔɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ, Ȯ ð ɖɚɜɚəɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ. Ȼɑɜɑɖɜɑɝɞɨɑ ɟɖɌɓɧɎɌ-

ɑɞ əɌ ɓɚəɟ ɌɖɞɔɎɌɢɔɔ Ɏ ɛɜɚɑɖɢɔɔ ɝɖɚɜɗɟɛɧ ɝɛɜɌɎɌ ɟ ɛɌɢɔɑəɞɚɎ ɍɑɓ ɐɑɛɜɑɝɝɔɔ ɛɚɝɗɑ ȺȶȽ.  

Fig. 8.   fMRI, brain.  

A ð sagittal view, B ð coronal view, C ð frontal view. The crossh airs indicate the zone of activation in the pro-

jection of the putamen on the right in the patients without depression after ACS.     
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ɣɑɎɟɪ ɜɚɗɨ Ɏ ɚɍɜɌɍɚɞɖɑ ɩɘɚɢɔɚəɌɗɨəɚɕ ɔə-

ɠɚɜɘɌɢɔɔ. ȹɌɛɜɔɘɑɜ, ɛɜɑɠɜɚəɞɌɗɨəɌɫ ɖɚɜɌ 

ɟɣɌɝɞɎɟɑɞ Ɏ ɖɚɏəɔɞɔɎəɚɕ ɚɢɑəɖɑ ɝɞɔɘɟɗɚɎ Ɏɚ 

Ɏɜɑɘɫ ɚɍɜɌɍɚɞɖɔ ɩɘɚɢɔɚəɌɗɨəɧɡ ɓɌɐɌɣ [11]. 

Gongying Li et al. (2015) əɌɍɗɪɐɌɗɔ ɌɖɞɔɎɌ-

ɢɔɪ ɗɑɎɚɕ ɘɑɐɔɌɗɨəɚɕ ɗɚɍəɚɕ ɔɓɎɔɗɔəɧ, 

ɛɜɌɎɚɕ əɔɒəɑɕ ɗɚɍəɚɕ ɔɓɎɔɗɔəɧ, ɐɎɟɝɞɚ-

ɜɚəəɑɕ ɛɜɑɐɢɑəɞɜɌɗɨəɚɕ ɔɓɎɔɗɔəɧ ɔ ɐɎɟ-

ɝɞɚɜɚəəɑɕ ɝɜɑɐəɑɕ ɗɚɍəɚɕ ɔɓɎɔɗɔəɧ ɟ ɛɌɢɔ-

ɑəɞɚɎ, ɝɞɜɌɐɌɪɥɔɡ ɐɑɛɜɑɝɝɔɑɕ Ɏ ɚɞɎɑɞ əɌ 

əɑɏɌɞɔɎəɧɑ ɩɘɚɢɔɚəɌɗɨəɧɑ ɝɞɔɘɟɗɧ [11]. 

ȷɔɢɌ ɫɎɗɫɪɞɝɫ ɝɗɚɒəɧɘɔ ɎɔɓɟɌɗɨəɧɘɔ 

ɚɍɦɑɖɞɌɘɔ ɔ ɝɚɐɑɜɒɌɞ ɚɏɜɚɘəɚɑ ɖɚɗɔɣɑɝɞɎɚ 

ɔəɠɚɜɘɌɢɔɔ. Ȼɚɘɔɘɚ ɐɌəəɧɡ ɚ ɎɚɓɜɌɝɞɑ, 

ɛɚɗɑ, ɩɞəɔɣɑɝɖɚɕ ɛɜɔəɌɐɗɑɒəɚɝɞɔ ɔ ɩɘɚɢɔɚ-

əɌɗɨəɚɘ ɝɚɝɞɚɫəɔɔ ɣɑɗɚɎɑɖɌ, ɗɔɢɌ ɛɚɓɎɚɗɫɪɞ 

ɓɜɔɞɑɗɨəɚɕ ɝɔɝɞɑɘɑ ɍɧɝɞɜɚ ɔ ɞɚɣəɚ ɔəɐɔɎɔ-

ɐɟɌɗɔɓɔɜɚɎɌɞɨ ɜɌɓəɧɡ ɗɪɐɑɕ [12]. Ȯ ɝɎɚɑɘ 

ɔɝɝɗɑɐɚɎɌəɔɔ ȶɌəɎɔɤɑɜ ɝ ɝɚɌɎɞɚɜɌɘɔ Ɏɛɑɜ-

Ɏɧɑ ɛɚɖɌɓɌɗɔ ɟɣɌɝɞɔɑ ɎɑɜɑɞɑəɚɚɍɜɌɓəɚɕ ɔɓ-

Ɏɔɗɔəɧ Ɏ Ɏɚɝɛɜɔɫɞɔɔ ɗɔɢ. Ȼɜɔ ɛɜɚɎɑɐɑəɔɔ 

ɠȸȼȾ ɔɝɝɗɑɐɚɎɌɞɑɗɔ ɐɑɘɚəɝɞɜɔɜɚɎɌɗɔ ɛɌɢɔ-

ɑəɞɌɘ ɔɓɚɍɜɌɒɑəɔɫ ɗɔɢ ɗɪɐɑɕ ɔ ɔɓɚɍɜɌɒɑ-

əɔɫ ɜɌɓɗɔɣəɧɡ ɚɍɦɑɖɞɚɎ. Ȯ ɜɑɓɟɗɨɞɌɞɑ ɣɑɏɚ 

ɍɧɗɌ ɎɧɫɎɗɑəɌ ɎɧɝɚɖɌɫ ɔəɞɑəɝɔɎəɚɝɞɨ 

BOLD -ɝɔɏəɌɗɌ (Blood oxygenation level 

dependent) Ɏ ɛɜɚɑɖɢɔɔ ɎɑɜɑɞɑəɚɚɍɜɌɓəɚɕ ɔɓ-

Ɏɔɗɔəɧ ɛɜɔ ɐɑɘɚəɝɞɜɌɢɔɔ ɗɔɢ, ɛɚ ɝɜɌɎəɑ-

əɔɪ ɝ ɐɑɘɚəɝɞɜɌɢɔɑɕ ɐɜɟɏɔɡ ɛɜɑɐɘɑɞɚɎ [13]. 

ɋɎɗɫɫɝɨ ɎɌɒəɧɘ ɢɑəɞɜɚɘ ɛɌɜɌɗɔɘɍɔ-

ɣɑɝɖɚɕ ɝɔɝɞɑɘɧ, ɚɝɞɜɚɎɚɖ ɌəɌɞɚɘɔɣɑɝɖɔ ɝɎɫ-

ɓɌə ɝ ɤɔɜɚɖɔɘ ɝɛɑɖɞɜɚɘ ɖɚɜɖɚɎɧɡ, ɗɔɘɍɔ-

ɣɑɝɖɔɡ ɔ ɛɌɜɌɗɔɘɍɔɣɑɝɖɔɡ ɝɞɜɟɖɞɟɜ [14] ɔ 

ɠɟəɖɢɔɚəɌɗɨəɚ ɟɣɌɝɞɎɟɑɞ Ɏ ɛɜɚɢɑɝɝɌɡ ɛɚ-

ɓəɌəɔɫ Ɏɧɝɚɖɚɏɚ ɛɚɜɫɐɖɌ, ɩɘɚɢɔɚəɌɗɨəɧɡ 

ɜɑɌɖɢɔɫɡ ɔ ɩɘɛɌɞɔɔ [15]. ȰɌəəɧɑ əɑɕɜɚɎɔɓɟ-

ɌɗɔɓɌɢɔɚəəɧɡ ɔɝɝɗɑɐɚɎɌəɔɕ ɛɚɖɌɓɌɗɔ, ɣɞɚ 

ɐɔɝɠɟəɖɢɔɫ ɚɝɞɜɚɎɖɌ Ɏ ɓəɌɣɔɞɑɗɨəɚɕ ɝɞɑɛɑ-

əɔ ɝɛɚɝɚɍɝɞɎɟɑɞ ɔɓɘɑəɑəɔɪ ɠɟəɖɢɔɚəɌɗɨ-

əɧɡ Ɏɚɓɘɚɒəɚɝɞɑɕ ɛɌɢɔɑəɞɚɎ ɝ ɐɑɛɜɑɝɝɔɑɕ 

[16, 17].  

ȻɜɑɐɎɌɜɔɞɑɗɨəɧɑ ɔɝɝɗɑɐɚɎɌəɔɫ ɛɚɖɌ-

ɓɌɗɔ, ɣɞɚ ɝɖɚɜɗɟɛɌ ɘɚɒɑɞ ɔɏɜɌɞɨ ɚɛɜɑɐɑɗɑə-

əɟɪ ɜɚɗɨ Ɏ ɞɌɖ əɌɓɧɎɌɑɘɚɕ çɢɑɛɔ əɑəɌɎɔɝɞɔè 

ɘɚɓɏɌ. Ȯ əɑɐɌɎəɑɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɛɜɔ ɛɜɚɎɑ-

ɐɑəɔɔ ɠȸȼȾ ɛɌɢɔɑəɞɌɘ ɐɑɘɚəɝɞɜɔɜɚɎɌɗɔ 

ɠɚɞɚɏɜɌɠɔɔ ɗɪɐɑɕ, ɖɚɞɚɜɧɡ ɚəɔ əɑəɌɎɔɐɑ-

ɗɔ, ɔ ɗɪɐɑɕ, ɖ ɖɚɞɚɜɧɘ əɑ ɔɝɛɧɞɧɎɌɗɔ ɩɘɚ-

ɢɔɕ. Ȼɜɔ ɛɜɚɝɘɚɞɜɑ ɔɓɚɍɜɌɒɑəɔɕ ɝ əɑɏɌɞɔɎ-

əɧɘ ɛɌɞɞɑɜəɚɘ ɟ ɔɝɝɗɑɐɟɑɘɧɡ ɍɧɗɌ ɎɧɫɎɗɑ-

əɌ ɌɖɞɔɎəɚɝɞɨ Ɏ ɛɚɐɖɚɜɖɚɎɧɡ ɚɍɗɌɝɞɫɡ ɘɚɓɏɌ 

(ɝɖɚɜɗɟɛɑ ɔ ɚɝɞɜɚɎɖɑ). ȴɝɝɗɑɐɚɎɌɞɑɗɔ ɛɜɑɐ-

ɛɚɗɚɒɔɗɔ, ɣɞɚ ɝɖɚɜɗɟɛɌ ɔɏɜɌɑɞ ɚɛɜɑɐɑɗɑə-

əɟɪ ɜɚɗɨ Ɏ Ɏɚɝɛɜɔɫɞɔɔ ɛɜɑɓɜɑəɔɫ ɔ ɚɞɎɜɌ-

ɥɑəɔɫ ɔ ɘɚɒɑɞ ɍɧɞɨ ɣɌɝɞɨɪ ɐɎɔɏɌɞɑɗɨəɚɕ 

ɝɔɝɞɑɘɧ, ɖɚɞɚɜɌɫ ɘɚɍɔɗɔɓɟɑɞɝɫ ɐɗɫ ɛɜɔəɫ-

ɞɔɫ ɘɑɜ [18].  

ȺɏɜɌəɔɣɑəɔɫ ɔɝɝɗɑɐɚɎɌəɔɫ. 

ȰɌəəɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɔɘɑɑɞ əɑɝɖɚɗɨɖɚ 

ɚɏɜɌəɔɣɑəɔɕ, ɎɖɗɪɣɌɫ əɑɍɚɗɨɤɚɕ ɜɌɓɘɑɜ 

Ɏɧɍɚɜɖɔ ɔ ɚɞɝɟɞɝɞɎɔɑ ɏɜɟɛɛ ɝɜɌɎəɑəɔɫ 

(ɏɜɟɛɛɧ ɛɌɢɔɑəɞɚɎ, ɝɞɜɌɐɌɪɥɔɡ ɐɑɛɜɑɝɝɔɑɕ 

ɍɑɓ ɛɜɑɐɤɑɝɞɎɟɪɥɑɏɚ ȺȶȽ, ɔ ɏɜɟɛɛɧ ɓɐɚɜɚ-

Ɏɧɡ ɐɚɍɜɚɎɚɗɨɢɑɎ). ȭɚɗɨɤɔəɝɞɎɚ ɛɌɢɔɑəɞɚɎ, 

Ɏɖɗɪɣɑəəɧɡ Ɏ ɔɝɝɗɑɐɚɎɌəɔɑ, ɛɑɜɑəɑɝɗɔ ɔə-

ɠɌɜɖɞ ɘɔɚɖɌɜɐɌ ɝ ɛɚɐɦɬɘɚɘ ɝɑɏɘɑəɞɌ ST. 

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɜɑɓɟɗɨɞɌɞɧ ɔɝɝɗɑɐɚɎɌəɔɫ ɘɚ-

ɏɟɞ ɔɘɑɞɨ ɚɏɜɌəɔɣɑəɔɫ ɐɗɫ ɜɌɝɛɜɚɝɞɜɌəɑəɔɫ 

əɌ Ɏɧɍɚɜɖɟ ɛɌɢɔɑəɞɚɎ ɝ ȺȶȽ. ȿ Ɏɝɑɡ ɔɝɝɗɑ-

ɐɟɑɘɧɡ əɌɍɗɪɐɌɗɌɝɨ ɚɞəɚɝɔɞɑɗɨəɚ əɑɍɚɗɨ-

 

ȼɔɝ. 9 Ɍ (Fig. 9 Ɍ) 

 

ȼɔɝ. 9 ɍ (Fig. 9 b) 

 

ȼɔɝ. 9 Ɏ (Fig. 9 ɝ) 

ȼɔɝ. 9.      ɠȸȼȾ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ.  

Ȭ ð ɝɌɏɔɞɞɌɗɨəɌɫ ɛɜɚɑɖɢɔɫ, ȭ ð ɌɖɝɔɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ, Ȯ ð ɖɚɜɚəɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ. Ȼɑɜɑɖɜɑɝɞɨɑ ɟɖɌɓɧɎɌ-

ɑɞ əɌ ɓɚəɟ ɌɖɞɔɎɌɢɔɔ Ɏ ɛɜɚɑɖɢɔɔ ɚɝɞɜɚɎɖɚɎɚɕ ɐɚɗɔ ɝɗɑɎɌ ɟ ɛɌɢɔɑəɞɚɎ ɍɑɓ ɐɑɛɜɑɝɝɔɔ ɛɚɝɗɑ ȺȶȽ.  

Fig. 9.   fMRI, brain.  

A ð sagittal view, B ð coronal view, C ð frontal view. The crosshairs indicate the zone of activation in the pro-

jection of the insula r lobe on the left in the patients without depression after ACS.  
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ɤɌɫ ɞɫɒɑɝɞɨ ɐɑɛɜɑɝɝɔɔ, ɣɞɚ əɑ ɐɌɑɞ ɛɜɔɘɑ-

əɔɞɨ ɛɚɗɟɣɑəəɧɑ ɜɑɓɟɗɨɞɌɞɧ ɟ ɛɌɢɔɑəɞɚɎ ɝ 

ɜɌɓəɧɘɔ ɐɑɛɜɑɝɝɔɫɘɔ. 

ȳɌɖɗɪɣɑəɔɑ. 

ȼɑɓɟɗɨɞɌɞɧ ɐɌəəɚɕ ɜɌɍɚɞɧ ɛɚɓɎɚɗɔɗɔ 

ɎɧɫɎɔɞɨ ɔɓɘɑəɑəɔɫ ɓɚə ɌɖɞɔɎɌɢɔɔ əɑɕɜɚəɚɎ 

ɟ ɛɌɢɔɑəɞɚɎ ɛɚɝɗɑ ɎɛɑɜɎɧɑ ɛɑɜɑəɑɝɬəəɚɏɚ 

ɚɝɞɜɚɏɚ ɖɚɜɚəɌɜəɚɏɚ ɝɔəɐɜɚɘɌ ɝ ɎɧɫɎɗɑəəɚɕ 

ɐɑɛɜɑɝɝɔɑɕ. ȻɚɝɞɔəɠɌɜɖɞəɌɫ ɐɑɛɜɑɝɝɔɫ 

ɔɘɑɑɞ ɐɚɝɞɌɞɚɣəɚ ɤɔɜɚɖɚɑ ɜɌɝɛɜɚɝɞɜɌəɑəɔɑ 

ɝɜɑɐɔ ɛɌɢɔɑəɞɚɎ, əɚ ɐɚ ɝɔɡ ɛɚɜ Ɏ ɍɚɗɨɤɔə-

ɝɞɎɑ ɝɗɟɣɌɑɎ ɚɝɞɌɑɞɝɫ əɑ ɐɔɌɏəɚɝɞɔɜɚɎɌəəɚɕ, 

Ɏ ɝɎɫɓɔ ɝ ɣɑɘ əɑɐɚɝɞɌɞɚɣəɚ ɛɚɐɎɑɜɏəɟɞɚɕ ɗɑ-

ɣɑəɔɪ. ȼɌɓɜɌɍɚɞɖɌ əɚɎɧɡ ɝɞɜɌɞɑɏɔɕ ɟɗɟɣɤɑ-

əɔɫ ɖɌɣɑɝɞɎɌ ɟɡɚɐɌ ɓɌ ɛɌɢɔɑəɞɌɘɔ ɝ 

ɛɚɝɞɔəɠɌɜɖɞəɚɕ ɐɑɛɜɑɝɝɔɑɕ ɞɜɑɍɟɑɞ ɏɗɟɍɚ-

ɖɚɏɚ ɛɚəɔɘɌəɔɫ ɘɑɡɌəɔɓɘɚɎ, Ɏɗɔɫɪɥɔɡ əɌ 

ɛɜɚɏəɚɓ, Ɍ ɞɌɖɒɑ ɓəɌəɔɕ ɚ ɛɜɑɐɚɝɞɌɎɗɫɑɘɚɕ 

Ɏ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ ɛɚɘɚɥɔ.  

ȴɝɞɚɣəɔɖ ɠɔəɌəɝɔɜɚɎɌəɔɫ ɔ ɖɚə-

ɠɗɔɖɞ ɔəɞɑɜɑɝɚɎ. 

ȬɎɞɚɜɧ ɐɌəəɚɕ ɝɞɌɞɨɔ ɛɚɐɞɎɑɜɐɔɗɔ ɚɞ-

ɝɟɞɝɞɎɔɑ ɠɔəɌəɝɚɎɚɕ ɛɚɐɐɑɜɒɖɔ ɔɝɝɗɑɐɚɎɌ-

əɔɫ ɔ ɖɚəɠɗɔɖɞɌ ɔəɞɑɜɑɝɚɎ, ɚ ɖɚɞɚɜɧɡ əɑɚɍ-

ɡɚɐɔɘɚ ɝɚɚɍɥɔɞɨ. 
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ɀȯȭȿ çȹɌɢɔɚəɌɗɨəɧɕ ɘɑɐɔɢɔəɝɖɔɕ ɔɝɝɗɑɐɚɎɌɞɑɗɨɝɖɔɕ ɢɑəɞɜ ɏɗɌɓəɧɡ ɍɚɗɑɓəɑɕ ɔɘ. ȯɑɗɨɘɏɚɗɨɢɌè ȸȳ ȼɀ. ɏ.  ȸɚɝɖɎɌ, ȼɚɝɝɔɫ. 

 

ɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. ȴɓɟɣɔɞɨ Ɏɗɔɫəɔɑ ɎɧɝɚɖɚɔəɞɑəɝɔɎəɚɏɚ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɏɚ ɟɗɨɞɜɌ-

ɓɎɟɖɌ əɌ ɝɞɜɟɖɞɟɜɧ ɛɑɜɑɐəɑɏɚ ɔ ɓɌɐəɑɏɚ ɚɞɐɑɗɚɎ ɏɗɌɓɌ Ɏ ɩɖɝɛɑɜɔɘɑəɞɑ in vivo. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. ɉɖɝɛɑɜɔɘɑəɞɌɗɨəɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɍɧɗɚ Ɏɧɛɚɗəɑəɚ əɌ 46 ɖɜɚ-

ɗɔɖɌɡ (92 ɏɗɌɓɌ) ɝɌɘɢɌɡ ɛɚɜɚɐɧ ɄɔəɤɔɗɗɌ. ȴɓ əɔɡ 38 ɖɜɚɗɔɖɚɎ (76 ɏɗɌɓ) ɝɚɝɞɌɎɔɗɔ 

ɚɝəɚɎəɟɪ ɏɜɟɛɛɟ ɔ 8 ɔəɞɌɖɞəɧɡ ɖɜɚɗɔɖɚɎ (16 ɏɗɌɓ) ð ɖɚəɞɜɚɗɨəɟɪ ɏɜɟɛɛɟ. ȲɔɎɚɞəɧɘ 

ɚɝəɚɎəɚɕ ɏɜɟɛɛɧ Ɏɧɛɚɗəɫɗɚɝɨ ɎɚɓɐɑɕɝɞɎɔɑ ɎɧɝɚɖɚɔəɞɑəɝɔɎəɧɘ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɘ ɟɗɨɞɜɌɓɎɟɖɚɘ 

(MI 0,9 -1,0, TI 1,5 -2.0, Ispta.3 50 ɘȮɞ/ɝɘ2) əɌ ɏɗɌɓɌ Ɏ ɜɑɒɔɘɌɡ ɢɎɑɞɚɎɚɏɚ ɐɚɛɛɗɑɜɚɎɝɖɚɏɚ ɖɌɜɞɔ-

ɜɚɎɌəɔɫ (ɂȰȶ) ɔ ɔɘɛɟɗɨɝəɚɕ ɐɚɛɛɗɑɜɚɏɜɌɠɔɔ (ȴȰ) Ɏ ɞɑɣɑəɔɑ 30 ɘɔəɟɞ. ȸɑɞɚɐɧ ɚɍɝɗɑɐɚɎɌəɔɫ 

ɏɗɌɓ ɎɖɗɪɣɌɗɔ ɍɑɝɖɚəɞɌɖɞəɟɪ ɞɑɜɘɚɘɑɞɜɔɪ ɜɚɏɚɎɔɢɧ, ɍɔɚɘɔɖɜɚɝɖɚɛɔɪ ɛɑɜɑɐəɑɏɚ ɚɞɐɑɗɌ ɏɗɌɓɌ, 

ɛɟɛɔɗɗɚɘɑɞɜɔɪ, ɞɚəɚɘɑɞɜɔɪ ɏɗɌɓɌ, ɚɛɞɔɣɑɝɖɟɪ ɖɚɏɑɜɑəɞəɟɪ ɞɚɘɚɏɜɌɠɔɪ (ȺȶȾ) ɜɚɏɚɎɔɢɧ ɔ 

ɝɑɞɣɌɞɖɔ, ɖɚɞɚɜɧɑ ɛɜɚɎɚɐɔɗɔ ɒɔɎɚɞəɧɘ ɚɝəɚɎəɚɕ ɏɜɟɛɛɧ ɐɚ ɔ ɝɜɌɓɟ ɛɚɝɗɑ Ɍɖɟɝɞɔɣɑɝɖɚɏɚ Ɏɚɓ-

ɐɑɕɝɞɎɔɫ ɔ ɣɑɜɑɓ 2 əɑɐɑɗɔ. ȸɚɜɠɚɗɚɏɔɣɑɝɖɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɝ ɘɚɜɠɚɘɑɞɜɔɣɑɝɖɚɕ ɚɢɑəɖɚɕ ɞɖɌ-

əɑɕ ɝɑɞɣɌɞɖɔ ɩəɟɖɗɑɔɜɚɎɌəəɧɡ ɏɗɌɓ ɒɔɎɚɞəɧɡ ɚɝɟɥɑɝɞɎɗɫɗɌɝɨ Ɏ 1-ɑ ɝɟɞɖɔ (40 ɏɗɌɓ) ɔ ɣɑɜɑɓ 2 

əɑɐɑɗɔ (36 ɏɗɌɓ) ɛɚɝɗɑ ɎɚɓɐɑɕɝɞɎɔɫ ɟɗɨɞɜɌɓɎɟɖɌ. 

ȼɑɓɟɗɨɞɌɞɧ. ȬəɌɗɔɓ ɜɑɓɟɗɨɞɌɞɚɎ ɛɚɖɌɓɌɗ ɚɞɝɟɞɝɞɎɔɑ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɐɚɝɞɚɎɑɜəɧɡ ɔɓɘɑəɑ-

əɔɕ ɞɑɘɛɑɜɌɞɟɜɧ ɜɚɏɚɎɔɢɧ ɟ ɒɔɎɚɞəɧɡ ɚɝəɚɎəɚɕ ɏɜɟɛɛɧ ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɖɚəɞɜɚɗɨəɚɕ. Ȼɚ ɐɌə-

əɧɘ ɍɔɚɘɔɖɜɚɝɖɚɛɔɔ ɛɜɔɓəɌɖɚɎ ɛɚɎɜɑɒɐɑəɔɫ ɛɑɜɑɐəɑɏɚ ɚɞɐɑɗɌ ɏɗɌɓɌ, ɖɌɖ Ɏ ɍɗɔɒɌɕɤɑɘ, ɞɌɖ ɔ 

ɚɞɝɜɚɣɑəəɚɘ ɛɑɜɔɚɐɑɎɧɫɎɗɑəɚ əɑ ɍɧɗɚ.  Ƚ ɛɚɘɚɥɨɪ ȺȶȾ ɟ ɒɔɎɚɞəɧɡ ɚɝəɚɎəɚɕ ɏɜɟɛɛɧ ɝɞɜɟɖ-

ɞɟɜəɧɡ ɔɓɘɑəɑəɔɕ ɜɚɏɚɎɔɢɧ ɔ ɜɑɞɔəɌɗɨəɚɕ ɞɖɌəɔ əɑ ɚɛɜɑɐɑɗɫɗɚɝɨ. ȸɚɜɠɚɗɚɏɔɣɑɝɖɚɑ ɔɝɝɗɑɐɚ-

ɎɌəɔɑ ɝ ɘɚɜɠɚɘɑɞɜɔɑɕ ɛɚɓɎɚɗɔɗɚ ɝ Ɏɧɝɚɖɚɕ ɐɚɝɞɚɎɑɜəɚɝɞɨɪ ɚɛɜɑɐɑɗɔɞɨ ɚɞɝɟɞɝɞɎɔɑ ɛɌɞɚɗɚɏɔɣɑ-

ɝɖɔɡ ɔɓɘɑəɑəɔɕ Ɏɝɑɡ ɝɗɚɑɎ ɝɑɞɣɌɞɖɔ ɛɚɝɗɑ ɎɚɓɐɑɕɝɞɎɔɫ ɎɧɝɚɖɚɔəɞɑəɝɔɎəɚɏɚ ɟɗɨɞɜɌɓɎɟɖɌ. 

Ⱥɍɝɟɒɐɑəɔɑ. ȹɌ ɝɑɏɚɐəɫɤəɔɕ ɐɑəɨ ɐɚɖɌɓɌəɌ ɎɧɝɚɖɌɫ ɔəɠɚɜɘɌɞɔɎəɚɝɞɨ ɟɗɨɞɜɌɓɎɟɖɚɎɧɡ 

ɔɝɝɗɑɐɚɎɌəɔɕ (ɂȰȶ ɔ ȴȰ) Ɏ ɐɔɌɏəɚɝɞɔɖɑ ɝɚɝɟɐɔɝɞɧɡ ɓɌɍɚɗɑɎɌəɔɕ ɝɑɞɣɌɞɖɔ ɔ ɓɜɔɞɑɗɨəɚɏɚ əɑɜɎɌ, 

ɚɠɞɌɗɨɘɚɚəɖɚɗɚɏɔɔ, ɐɔɌɍɑɞɔɣɑɝɖɚɏɚ ɛɚɜɌɒɑəɔɫ ɏɗɌɓɌ. ȺɐəɌɖɚ ɔɝɛɚɗɨɓɚɎɌəɔɑ ɩɞɔɡ ɘɑɞɚɐɚɎ Ɏ 

ɚɠɞɌɗɨɘɚɗɚɏɔɔ   ɚɏɜɌəɔɣɑəɚ ɎɝɗɑɐɝɞɎɔɑ ɚɞɝɟɞɝɞɎɔɫ ɐɚɖɌɓɌɞɑɗɨəɚɕ ɍɌɓɧ ɍɑɓɚɛɌɝəɚɝɞɔ Ɏɗɔɫəɔɫ 

ɎɧɝɚɖɚɔəɞɑəɝɔɎəɚɏɚ ɟɗɨɞɜɌɓɎɟɖɌ əɌ ɞɖɌəɔ ɏɗɌɓɌ. Ȯ əɌɤɑɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɎɛɑɜɎɧɑ əɌ ɍɚɗɨɤɚɘ 

ɩɖɝɛɑɜɔɘɑəɞɌɗɨəɚɘ ɘɌɞɑɜɔɌɗɑ ɍɧɗɌ ɛɜɚɎɑɐɑəɌ ɖɚɘɛɗɑɖɝəɌɫ ɚɢɑəɖɌ ɎɚɓɐɑɕɝɞɎɔɫ ɐɔɌɏəɚɝɞɔɣɑ-

ɝɖɚɏɚ ɟɗɨɞɜɌɓɎɟɖɌ Ɏɧɝɚɖɚɕ Ɍɖɟɝɞɔɣɑɝɖɚɕ ɘɚɥəɚɝɞɔ əɌ ɜɚɏɚɎɔɢɟ, ɚɛɞɔɣɑɝɖɔɑ ɝɜɑɐɧ ɏɗɌɓɌ ɔ ɝɑɞ-

ɣɌɞɖɟ.  

ȳɌɖɗɪɣɑəɔɑ. Ȼɚ ɐɌəəɧɘ ɞɑɜɘɚɘɑɞɜɔɔ, ɍɔɚɘɔɖɜɚɝɖɚɛɔɔ, ɞɚəɚɘɑɞɜɔɔ, ȺȶȾ ɜɚɏɚɎɔɢɧ ɔ 

ɝɑɞɣɌɞɖɔ, ɘɚɜɠɚɗɚɏɔɣɑɝɖɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɜɑɞɔəɌɗɨəɚɕ ɞɖɌəɔ ɟ ɖɜɚɗɔɖɚɎ ɟɝɞɌəɚɎɗɑəɚ ɚɞɝɟɞ-

ɝɞɎɔɑ əɑɏɌɞɔɎəɚɏɚ Ɏɗɔɫəɔɫ ɎɧɝɚɖɚɔəɞɑəɝɔɎəɚɏɚ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɏɚ ɟɗɨɞɜɌɓɎɟɖɌ əɌ ɝɞɜɟɖɞɟɜɧ 

ɛɑɜɑɐəɑɏɚ ɔ ɓɌɐəɑɏɚ ɚɞɐɑɗɚɎ ɏɗɌɓ ɒɔɎɚɞəɧɡ Ɏ ɩɖɝɛɑɜɔɘɑəɞɑ. 
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EXPERIMENTAL DEMONSTRATION OF THE SAFETY OF THE HIGH-INTENSITY DIAGNOSTIC 

ULTRASOUND IN OPHTHALMOLOGY 

 

Kiseleva T.N., Zaitsev M.S., Lugovkina K.V., Ryabina M.V.,  

Seliverstova K.E., Izmailova N.S., Zaitseva A.A.  

 
Helmholtz National Medical Research Center of Eye Diseases. Moscow, Russia.  

 

urpose.  To study the effect of the high -intensity diagnostic ultrasound on the tissues of the 

anterior and  posterior segments of the eyes in the experiment in vivo.  

Materials and methods.  The experimental investigations were performed in 46 Chinchilla 

rabbits (92 eyes). The main group included 38 rabbits (76 eyes), the control gro up ĭ 8 intact 

rabbits (16 eyes).  Animals of the main group were exposed on the eyes with the high -intensity diag-

nostic ultrasound (MI 0.9 -1.0, TI 1.5 -2.0, Ispta.3 50 mW/cm2) using color Doppler imaging (CDI) 

and pulsed wave Doppler (PWD) within 30 minutes . Methods of ocular examinations included: non -

contact thermometry of cornea, biomicroscopy of ocular anterior segment, pupillometry, ocular to-

nometry, optical coherence tomography (OCT) of cornea and retina, which were performed before and 

immediately aft er ultrasound exposure (in 20 rabbits) and 2 weeks later (in 18 rabbits). Morphologi-

cal examinations with the morphometric assessment of retinal tissues of enucleated eyes of rabbits 

were performed on the 1st day (40 eyes) and 2 weeks (36 eyes) after ultra sound exposure.  

Results.   Analysis of the results of the corneal temperature showed no statistically significant 

changes in animals of the main group, compared with the control group. Biomicroscopy didnõt 

demonstrate structures damage of the ocular anterio r segment as well immediately after exposure of 

ultrasound as follow up. There were no structural changes in the cornea and retinal tissues accord-

ing to OCT data. A morphological examination and the morphometry with high integrity revealed ab-

sence of patho logical changes in the layers of the retina follow -up evaluation after exposure of the 

high -intensity diagnostic ultrasound.  

Discussion.   Currently ultrasound examinations (CDI and PWD) are very informative in the 

diagnostic of vascular pathology of the re tina and optic verve, ophthalmo -oncology, diabetic eye dis-

eases. However, there are the limitations for these methods in ophthalmology because of the eviden-

tial base of the safety of the high -intensity diagnostic ultrasound for ocular tissues is not presen t. We 

have introduced a novel complex assessment of the high -intensity ultrasound effect on cornea, ocu-

lar media and retina.  

Conclusions.   According the data of thermometry, biomicroscopy, ocular tonometry, OCT of 

cornea and retina, morphological examinati ons of retinal tissues there was no immediate and de-

layed effects the high -intensity diagnostic ultrasound on the structures of ocular anterior and ocular 

posterior segments of animals eyes in the experiment.  

 

Keywords: the high -intensity diagnostic ultra sound, color Doppler imaging, pulsed wave Dop-

pler, cornea, retina, mechanical index, thermal index, optical coherence tomography morphological 

examination . 
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ɚɠɞɌɗɨɘɚɗɚɏɔɣɑɝɖɚɕ ɛɜɌɖɞɔɖɑ ɐɔɌ-

ɏəɚɝɞɔɖɌ ɔ Ɏɧɍɚɜ ɘɑɞɚɐɌ ɗɑɣɑəɔɫ 

ɓɌɍɚɗɑɎɌəɔɕ ɚɜɏɌəɌ ɓɜɑəɔɫ ɚɝəɚ-

ɎɧɎɌɑɞɝɫ əɌ ɖɚɘɛɗɑɖɝəɚɘ ɚɍɝɗɑɐɚ-

ɎɌəɔɔ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɝɞɌəɐɌɜɞ-

əɧɡ ɖɗɔəɔɖɚ-ɔəɝɞɜɟɘɑəɞɌɗɨəɧɡ ɔ ɠɟəɖɢɔɚ-

əɌɗɨəɧɡ ɘɑɞɚɐɚɎ ɔɝɝɗɑɐɚɎɌəɔɫ ɏɗɌɓɌ, ɖɚɞɚɜɧɑ 

əɑ ɎɝɑɏɐɌ ɛɚɓɎɚɗɫɪɞ ɞɚɣəɚ ɚɢɑəɔɞɨ ɞɫɒɑɝɞɨ 

ɛɌɞɚɗɚɏɔɣɑɝɖɚɏɚ ɛɜɚɢɑɝɝɌ. ȽɚɎɜɑɘɑəəɧɑ ɖɚɘ-

ɛɨɪɞɑɜəɧɑ ɞɑɡəɚɗɚɏɔɔ Ɏ ɘɑɐɔɢɔəɑ, ɎɖɗɪɣɌɪ-

ɥɔɑ ɜɌɓɗɔɣəɧɑ ɘɑɞɚɐɧ ɎɔɓɟɌɗɔɓɌɢɔɔ, ɛɚɓɎɚ-

ɗɔɗɔ ɓəɌɣɔɞɑɗɨəɚ ɜɌɝɤɔɜɔɞɨ Ɏɚɓɘɚɒəɚɝɞɔ 

ɜɌəəɑɕ ɐɔɌɏəɚɝɞɔɖɔ ɚɠɞɌɗɨɘɚɛɌɞɚɗɚɏɔɔ.  

Ȯəɑɐɜɑəɔɑ Ɏ ɜɟɞɔəəɟɪ ɖɗɔəɔɣɑɝɖɟɪ ɛɜɌɖɞɔɖɟ 
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ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ (ȶȾ), ɘɌɏəɔɞəɚ-

ɜɑɓɚəɌəɝəɚɕ ɞɚɘɚɏɜɌɠɔɔ (ȸȼȾ), ɎɧɝɚɖɚɣɌ-

ɝɞɚɞəɚɕ ɩɡɚɏɜɌɠɔɔ ɔ ɢɎɑɞɚɎɚɏɚ ɐɚɛɛɗɑɜɚɎɝɖɚ-

ɏɚ ɖɌɜɞɔɜɚɎɌəɔɫ (ɂȰȶ) ɐɌɪɞ Ɏɚɓɘɚɒəɚɝɞɨ ɛɚ-

ɗɟɣɔɞɨ ɎɌɒəɧɑ ɚɍɦɑɖɞɔɎəɧɑ ɖɜɔɞɑɜɔɔ ɐɗɫ Ɏɑ-

ɜɔɠɔɖɌɢɔɔ ɛɌɞɚɗɚɏɔɔ ɏɗɌɓɌ ɔ ɚɜɍɔɞɧ. 

Ƚ ɛɚɘɚɥɨɪ ȶȾ ɔ ȸȼȾ ɘɚɒəɚ ɞɚɣəɚ ɚɛɜɑ-

ɐɑɗɔɞɨ ɗɚɖɌɗɔɓɌɢɔɪ ɛɌɞɚɗɚɏɔɣɑɝɖɚɏɚ ɚɣɌɏɌ, 

ɑɏɚ ɡɌɜɌɖɞɑɜ, ɝɞɑɛɑəɨ ɛɚɎɜɑɒɐɌɪɥɑɏɚ Ɏɚɓɐɑɕ-

ɝɞɎɔɫ əɌ ɝɘɑɒəɧɑ ɝɞɜɟɖɞɟɜɧ, ɣɞɚ ɫɎɗɫɑɞɝɫ 

əɑɚɍɡɚɐɔɘɧɘ ɐɗɫ ɛɗɌəɔɜɚɎɌəɔɫ ɡɔɜɟɜɏɔɣɑ-

ɝɖɚɕ ɞɌɖɞɔɖɔ ɔ ɚɍɑɝɛɑɣɑəɔɫ ɘɔəɔɘɌɗɨəɚɕ 

ɞɜɌɎɘɌɞɔɓɌɢɔɔ ɞɖɌəɑɕ.  Ȯ ɞɚ ɒɑ Ɏɜɑɘɫ ɛɜɔ 

ɛɜɚɎɑɐɑəɔɔ ȶȾ əɑɚɍɡɚɐɔɘɚ ɟɣɔɞɧɎɌɞɨ ɗɟɣɑɎɚɑ 

ɎɚɓɐɑɕɝɞɎɔɑəɌ ɝɞɜɟɖɞɟɜɧ ɏɗɌɓəɚɏɚ ɫɍɗɚɖɌ. 

ȾɌɖ, Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɞɚɗɥɔəɧ ɝɜɑɓɌ ɔ ɝɖɚɜɚ-

ɝɞɔ ɛɜɚɐɎɔɒɑəɔɫ ɞɚɘɚɏɜɌɠɌ ɚɍɥɌɫ ɐɚɓɌ ɚɍɗɟ-

ɣɑəɔɫ əɌɡɚɐɔɞɝɫ Ɏ ɛɜɑɐɑɗɌɡ ɚɞ 40,3 ɐɚ 41,5 

ɘȳɎ əɌ 1 ɝɜɑɓ, ɣɞɚ ɘɚɒɑɞ ɎɧɓɎɌɞɨ ɛɚɘɟɞəɑəɔɑ 

ɡɜɟɝɞɌɗɔɖɌ [1].  

ȸȼȾ ɝɣɔɞɌɑɞɝɫ ɎɑɝɨɘɌ ɛɑɜɝɛɑɖɞɔɎəɧɘ 

ɘɑɞɚɐɚɘ ɐɔɌɏəɚɝɞɔɖɔ Ɏ ɚɠɞɌɗɨɘɚɗɚɏɔɔ ɍɗɌɏɚ-

ɐɌɜɫ Ɏɧɝɚɖɚɕ ɞɖɌəɑɝɛɑɢɔɠɔɣɑɝɖɚɕ ɔəɞɑəɝɔɎ-

əɚɝɞɔ ɝɔɏəɌɗɚɎ əɌɜɫɐɟ ɝ ɚɞɝɟɞɝɞɎɔɑɘ Ɏɚɓɐɑɕ-

ɝɞɎɔɫ ɔɚəɔɓɔɜɟɪɥɑɏɚ ɔɓɗɟɣɑəɔɫ ɔ ɢɑɗɚɘɟ ɜɫ-

ɐɟ ɛɜɑɔɘɟɥɑɝɞɎ. ȸɑɞɚɐ ȸȼȾ ɚɍɗɌɐɌɑɞ ɢɑɗɧɘ 

ɜɫɐɚɘ ɛɜɑɔɘɟɥɑɝɞɎ [2]. ȺɐəɌɖɚ əɌɗɔɣɔɑ ɞɌɖɔɡ 

ɛɜɚɞɔɎɚɛɚɖɌɓɌəɔɕ, ɖɌɖ ɛɜɔɝɟɞɝɞɎɔɑ Ɏ ɚɜɏɌ-

əɔɓɘɑ ɛɌɢɔɑəɞɌ ɘɑɞɌɗɗɔɣɑɝɖɔɡ ɖɚəɝɞɜɟɖɢɔɕ 

(ɔəɝɟɗɔəɚɎɌɫ ɛɚɘɛɌ, ɖɌɜɐɔɚɝɞɔɘɟɗɫɞɚɜ, ɝɚɝɟ-

ɐɔɝɞɧɑ ɖɗɔɛɝɧ ɔ ɐɜ.), ɍɑɜɑɘɑəəɚɝɞɨ ɔ ɛɑɜɔɚɐ 

ɗɌɖɞɌɢɔɔ, Ɍɗɗɑɜɏɔɔ əɌ ɖɚəɞɜɌɝɞəɚɑ ɎɑɥɑɝɞɎɚ 

(ɛɜɔ ɛɜɚɎɑɐɑəɔɔ ȸȼȾ ɝ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ) 

ɐɑɗɌɑɞ əɑɐɚɝɞɟɛəɧɘ ɔɝɝɗɑɐɚɎɌəɔɑ ɐɗɫ əɑɖɚɞɚ-

ɜɧɡ ɛɌɢɔɑəɞɚɎ.  

Ƚɗɑɐɟɑɞ ɚɞɘɑɞɔɞɨ, ɣɞɚ ɛɚ ɝɜɌɎəɑəɔɪ ɝ 

ɟɗɨɞɜɌɓɎɟɖɚɎɧɘ ɔɝɝɗɑɐɚɎɌəɔɑɘ (ȿȳȴ) ɜɌɓɜɑ-

ɤɌɪɥɌɫ ɝɛɚɝɚɍəɚɝɞɨ ȶȾ ɔ ȸȼȾ ɫɎɗɫɑɞɝɫ əɑɐɚ-

ɝɞɌɞɚɣəɚɕ ɐɗɫ ɐɑɞɌɗɨəɚɕ ɚɢɑəɖɔ ɝɚɝɞɚɫəɔɫ 

ɚɛɞɔɣɑɝɖɔɡ ɝɜɑɐ ɏɗɌɓɌ ɔ ɎəɟɞɜɔɏɗɌɓəɧɡ ɝɞɜɟɖ-

ɞɟɜ. ȶɜɚɘɑ ɞɚɏɚ, ɘɑɞɚɐɧ ȶȾ ɔ ȸȼȾ əɑ ɛɚɓɎɚɗɫ-

ɪɞ ɜɑɏɔɝɞɜɔɜɚɎɌɞɨ ɖɌɣɑɝɞɎɑəəɧɑ ɔ ɖɚɗɔɣɑ-

ɝɞɎɑəəɧɑ ɡɌɜɌɖɞɑɜɔɝɞɔɖɔ ɏɗɌɓəɚɏɚ ɖɜɚɎɚɞɚɖɌ.  

ȮɧɝɚɖɌɫ ɎɚɝɛɜɚɔɓɎɚɐɔɘɚɝɞɨ ɜɑɓɟɗɨɞɌ-

ɞɚɎ, ɘɑɞɚɐɔɣɑɝɖɌɫ ɛɜɚɝɞɚɞɌ ɔ ɔəɠɚɜɘɌɞɔɎ-

əɚɝɞɨ ɚɛɜɑɐɑɗɫɑɞ ɜɌɝɞɟɥɔɕ ɔəɞɑɜɑɝ ɖ ȿȳȴ Ɏ 

ɚɠɞɌɗɨɘɚɗɚɏɔɣɑɝɖɚɕ ɛɜɌɖɞɔɖɑ. ȶ ɚɝəɚɎəɧɘ 

ɐɚɝɞɚɔəɝɞɎɌɘ ɘɑɞɚɐɌ ɚɞəɚɝɫɞɝɫ  ɍɑɓɚɛɌɝəɚɝɞɨ 

ɔ ɍɑɓɎɜɑɐəɚɝɞɨ  ɔɝɝɗɑɐɚɎɌəɔɫ, Ɏɚɓɘɚɒəɚɝɞɨ 

ɑɏɚ ɘəɚɏɚɖɜɌɞəɚɏɚ ɛɜɔɘɑəɑəɔɫ ɟ ɛɌɢɔɑəɞɚɎ  

ɗɪɍɚɏɚ ɎɚɓɜɌɝɞɌ ɍɑɓ ɚɛɌɝɑəɔɫ ɎɚɓəɔɖəɚɎɑəɔɫ  

ɖɌɖɔɡ-ɗɔɍɚ əɑɒɑɗɌɞɑɗɨəɧɡ ɛɚɝɗɑɐɝɞɎɔɕ, ɚɞ-

ɝɟɞɝɞɎɔɑ əɑɚɍɡɚɐɔɘɚɝɞɔ ɚɝɚɍɚɕ ɛɜɑɐɎɌɜɔɞɑɗɨ-

əɚɕ ɛɚɐɏɚɞɚɎɖɔ ɍɚɗɨəɧɡ ɖ ɛɜɚɎɑɐɑəɔɪ ɔɝɝɗɑ-

ɐɚɎɌəɔɫ, ɩɖɚəɚɘɔɣəɚɝɞɨ ɔ ɚɞəɚɝɔɞɑɗɨəɌɫ 

ɍɧɝɞɜɚɞɌ, Ɍ ɞɌɖɒɑ  ɚɞɝɟɞɝɞɎɔɑ Ɍɍɝɚɗɪɞəɧɡ 

ɛɜɚɞɔɎɚɛɚɖɌɓɌəɔɕ ɖ ɛɜɔɘɑəɑəɔɪ ɘɑɞɚɐɌ. ȹɑ-

ɐɚɝɞɌɞɖɚɘ ɫɎɗɫɑɞɝɫ ɓɌɞɜɟɐəɑəɔɑ ɎɔɓɟɌɗɔɓɌɢɔɔ 

ɝɞɜɟɖɞɟɜ ɟ Ɏɑɜɤɔəɧ ɚɜɍɔɞɧ, ɣɞɚ ɝɎɫɓɌəɚ ɝ 

ɚɏɜɌəɔɣɑəɔɑɘ ɛɜɚəɔɖəɚɎɑəɔɫ ɟɗɨɞɜɌɓɎɟɖɚɎɚɕ 

Ɏɚɗəɧ Ɏ ɩɞɟ ɌəɌɞɚɘɔɣɑɝɖɟɪ ɓɚəɟ. 

ȻɚɫɎɗɑəɔɑ əɚɎɧɡ Ɏɧɝɚɖɚɞɑɡəɚɗɚɏɔɣəɧɡ 

ɘɑɞɚɐɔɖ ɟɗɨɞɜɌɓɎɟɖɚɎɚɏɚ ɝɖɌəɔɜɚɎɌəɔɫ, ɞɌɖɔɡ 

ɖɌɖ ɂȰȶ, ɩəɑɜɏɑɞɔɣɑɝɖɚɑ ɖɌɜɞɔɜɚɎɌəɔɑ (ɉȶ) ɔ 

ɔɘɛɟɗɨɝəɌɫ ɐɚɛɛɗɑɜɚɏɜɌɠɔɫ (ȴȰ), ɚɍɦɑɘəɌɫ 

ɩɡɚɏɜɌɠɔɫ (3D), ɝɚəɚɩɗɌɝɞɚɏɜɌɠɔɫ ɔ ɐɜ., ɓəɌ-

ɣɔɞɑɗɨəɚ ɛɚɎɧɝɔɗɚ ɔəɠɚɜɘɌɞɔɎəɚɝɞɨ ɝɞɌə-

ɐɌɜɞəɚɕ ɩɡɚɏɜɌɠɔɔ, ɚɍɑɝɛɑɣɔɎɌɫ ɖɌɣɑɝɞɎɑə-

əɟɪ ɔ ɖɚɗɔɣɑɝɞɎɑəəɟɪ ɚɢɑəɖɟ ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ 

ɔɓɘɑəɑəɔɕ ɏɗɌɓɌ ɔ ɚɜɍɔɞɧ. ȺɐəɌɖɚ əɑɚɍɡɚɐɔ-

ɘɚ ɟɣɔɞɧɎɌɞɨ ɠɔɓɔɖɚ-ɍɔɚɗɚɏɔɣɑɝɖɚɑ ɐɑɕɝɞɎɔɑ 

ɎɧɝɚɖɚɔəɞɑəɝɔɎəɚɏɚ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɏɚ ɟɗɨ-

ɞɜɌɓɎɟɖɌ əɌ ɞɖɌəɔ ɏɗɌɓəɚɏɚ ɫɍɗɚɖɌ ɝ ɔɝɛɚɗɨɓɚ-

ɎɌəɔɑɘ ɟɖɌɓɌəəɧɡ ɞɑɡəɔɖ ɎɔɓɟɌɗɔɓɌɢɔɔ, Ɏ ɚɝ-

əɚɎɑ ɖɚɞɚɜɧɡ ɗɑɒɔɞ ɖɌɎɔɞɌɢɔɚəəɚɑ ɔɗɔ ɘɑɡɌ-

əɔɣɑɝɖɚɑ Ɏɗɔɫəɔɑ, ɞɑɜɘɔɣɑɝɖɚɑ ɔɗɔ ɞɑɛɗɚɎɚɑ 

ɎɚɓɐɑɕɝɞɎɔɑ. Ȯ ɝɎɫɓɔ ɝ ɩɞɔɘ, ɘɑɒɐɟəɌɜɚɐəɧɑ 

ɛɜɚɠɑɝɝɔɚəɌɗɨəɧɑ ɚɜɏɌəɔɓɌɢɔɔ FDA (Food 

and Drug Administration ĭ ȿɛɜɌɎɗɑəɔɑ ɛɚ ɖɚə-

ɞɜɚɗɪ ɖɌɣɑɝɞɎɌ ɛɔɥɑɎɧɡ ɛɜɚɐɟɖɞɚɎ ɔ ɗɑɖɌɜ-

ɝɞɎɑəəɧɡ ɝɜɑɐɝɞɎ) ɔ ȬɘɑɜɔɖɌəɝɖɔɕ ȴəɝɞɔɞɟɞ 

ȿɗɨɞɜɌɓɎɟɖɌ Ɏ ȸɑɐɔɢɔəɑ ɟɝɞɌəɚɎɔɗɔ ɐɗɫ ɔɝ-

ɝɗɑɐɚɎɌəɔɫ ɏɗɌɓ Ɏɑɜɡəɔɕ əɚɜɘɌɞɔɎəɧɕ ɍɑɓ-

ɚɛɌɝəɧɕ ɛɜɑɐɑɗ ɐɗɫ ɟɝɜɑɐəɑəəɚɕ ɛɚ Ɏɜɑɘɑəɔ 

Ɍɖɟɝɞɔɣɑɝɖɚɕ ɘɚɥəɚɝɞɔ  (ISPTA), ɖɚɞɚɜɧɕ ɝɚ-

ɝɞɌɎɗɫɑɞ əɑ ɍɚɗɑɑ 50 ɘȮȾ/ɝɘİ  ɝ ɞɑɛɗɚɎɧɘ ɔə-

ɐɑɖɝɚɘ (TI) ɎɚɓɐɑɕɝɞɎɔɫ ɟɗɨɞɜɌɓɎɟɖɌ ɘɑəɑɑ 1,0 

ɔ  ɘɑɡɌəɔɣɑɝɖɔɘ ɔəɐɑɖɝɚɘ (MI) ĭ 0,23 ɔ əɔɒɑ  

[3].  

ȿɣɔɞɧɎɌɫ, ɣɞɚ ɖɌɣɑɝɞɎɚ ɛɚɗɟɣɌɑɘɧɡ 

ɔɓɚɍɜɌɒɑəɔɕ ɛɜɔ ɛɜɚɎɑɐɑəɔɔ ȿȳȴ ɝ ɚɢɑəɖɚɕ 

ɖɜɚɎɚɞɚɖɌ, ɔ, ɝɚɚɞɎɑɞɝɞɎɑəəɚ, ɔəɠɚɜɘɌɞɔɎ-

əɚɝɞɨ ɖɚɗɔɣɑɝɞɎɑəəɧɡ ɛɚɖɌɓɌɞɑɗɑɕ ɏɑɘɚɐɔəɌ-

ɘɔɖɔ Ɏ ɚɖɟɗɫɜəɧɡ ɔ ɚɜɍɔɞɌɗɨəɧɡ ɝɚɝɟɐɌɡ  

əɌɛɜɫɘɟɪ ɓɌɎɔɝɫɞ ɚɞ ɔəɞɑəɝɔɎəɚɝɞɔ ɟɗɨɞɜɌ-

ɓɎɟɖɚɎɧɡ ɝɔɏəɌɗɚɎ, ɎɚɓəɔɖɌɑɞ əɑɚɍɡɚɐɔɘɚɝɞɨ 

ɛɚɎɧɤɑəɔɫ ɜɑɖɚɘɑəɐɚɎɌəəɧɡ ɛɌɜɌɘɑɞɜɚɎ 

Ɍɖɟɝɞɔɣɑɝɖɚɕ ɘɚɥəɚɝɞɔ. ȹɌɔɍɚɗɨɤɌɫ ɔəɞɑə-

ɝɔɎəɚɝɞɨ Ɍɖɟɝɞɔɣɑɝɖɚɕ ɩəɑɜɏɔɔ ɚɞɘɑɣɌɑɞɝɫ 

ɛɜɔ ɛɜɚɎɑɐɑəɔɔ ɂȰȶ ɔ ȴȰ, ɣɞɚ ɞɑɚɜɑɞɔɣɑɝɖɔ 

ɘɚɒɑɞ ɛɜɔɎɑɝɞɔ ɖ əɑɍɗɌɏɚɛɜɔɫɞəɚɘɟ Ɏɚɓɐɑɕ-

ɝɞɎɔɪ əɌ ɍɔɚɗɚɏɔɣɑɝɖɔɑ ɞɖɌəɔ ɏɗɌɓɌ.  

Ȯ ɝɎɫɓɔ ɝ ɩɞɔɘ, ɢɑɗɨɪ əɌɤɑɕ ɜɌɍɚɞɧ 

ɫɎɔɗɚɝɨ ɔɓɟɣɑəɔɑ Ɏɗɔɫəɔɫ ɎɧɝɚɖɚɔəɞɑəɝɔɎəɚ-

ɏɚ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɏɚ ɟɗɨɞɜɌɓɎɟɖɌ əɌ ɝɞɜɟɖɞɟɜɧ 

ɛɑɜɑɐəɑɏɚ ɔ ɓɌɐəɑɏɚ ɚɞɐɑɗɚɎ ɏɗɌɓɌ Ɏ ɩɖɝɛɑɜɔ-

ɘɑəɞɑ in vivo. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. 

ɉɖɝɛɑɜɔɘɑəɞɌɗɨəɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ   in 

vivo ɍɧɗɚ Ɏɧɛɚɗəɑəɚ əɌ 46 ɖɜɚɗɔɖɌɡ (92 ɏɗɌɓɌ) 

ð ɝɌɘɢɌɡ ɛɚɜɚɐɧ ɄɔəɤɔɗɗɌ ɝɜɑɐəɑɕ ɘɌɝɝɚɕ 

ɞɑɗɌ 2-2,5 ɖɏ. ȴɓ əɔɡ 38 ɖɜɚɗɔɖɚɎ (76 ɏɗɌɓ) ɝɚ-

ɝɞɌɎɔɗɔ ɚɝəɚɎəɟɪ ɏɜɟɛɛɟ ɔ 8 ɔəɞɌɖɞəɧɡ ɖɜɚ-

ɗɔɖɚɎ (16 ɏɗɌɓ) ð ɖɚəɞɜɚɗɨəɟɪ ɏɜɟɛɛɟ. ȮɚɓɜɌɝɞ 

ɒɔɎɚɞəɧɡ ɖɚɗɑɍɌɗɝɫ ɚɞ 3 ɐɚ 5 ɘɑɝɫɢɑɎ.  

ȺɝəɚɎəɧɑ ɛɜɌɎɔɗɌ ɝɚɐɑɜɒɌəɔɫ ɔ ɟɡɚɐɌ 

ɓɌ ɒɔɎɚɞəɧɘɔ ɝɚɚɞɎɑɞɝɞɎɚɎɌɗɔ çȻɜɌɎɔɗɌɘ 

ɛɜɚɎɑɐɑəɔɫ ɜɌɍɚɞ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɩɖɝɛɑɜɔ-

ɘɑəɞɌɗɨəɧɡ ɒɔɎɚɞəɧɡè ɔ çȽɌəɔɞɌɜəɧɘ ɛɜɌ-

ɎɔɗɌɘ  ɛɚ     ɝɚɐɑɜɒɌəɔɪ    ɩɖɝɛɑɜɔɘɑəɞɌɗɨəɚ- 
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ɍɔɚɗɚɏɔɣɑɝɖɔɡ ɖɗɔəɔɖ (ɎɔɎɌɜɔɑɎ), ɟɞɎɑɜɒɐɑə-

əɧɘ ȸȳ ȽȽȽȼ 06.07.73 ɏ., ɛɜɔɖɌɓɟ ȸȳ ȽȽȽȼ 

ʈ755 ɚɞ 12. 08.77 ɔ ɛɚɗɚɒɑəɔɫɘ Ɂɑɗɨɝɔəɝɖɚɕ 

ɐɑɖɗɌɜɌɢɔɔ. CɚɏɗɌɝəɚ ɛɜɚɞɚɖɚɗɟ ʈ 54/5 ȳɌɝɑ-

ɐɌəɔɫ ȶɚɘɔɞɑɞɌ ɛɚ ɩɞɔɖɑ ɀȯȭȿ çȹȸȴɂ ȯȭ ɔɘ. 

ȯɑɗɨɘɏɚɗɨɢɌè ȸȳ ȼɀ ɚɞ 13.05.2021 ɩɖɝɛɑɜɔ-

ɘɑəɞɌɗɨəɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɝɚɚɞɎɑɞɝɞɎɚɎɌɗɚ 

Ɏɝɑɘ ɩɞɔɣɑɝɖɔɘ ɞɜɑɍɚɎɌəɔɫɘ, ɛɜɑɐɦɫɎɗɫɑɘɧɘ 

ɖ əɌɟɣəɧɘ ɜɌɍɚɞɌɘ. 

Ȼɚɝɗɑ ɛɜɑɐɎɌɜɔɞɑɗɨəɚɕ ɔəɝɞɔɗɗɫɢɔɚə-

əɚɕ Ɍəɑɝɞɑɓɔɔ ɖɚəɦɪəɖɞɔɎɧ 0,4% ɜɌɝɞɎɚɜɚɘ 

ɚɖɝɔɍɟɛɜɚɖɌɔəɌ (ɔəɚɖɌɔə) Ɏɝɑɘ ɒɔɎɚɞəɧɘ 

ɚɝəɚɎəɚɕ ɏɜɟɛɛɧ ɛɜɚɎɚɐɔɗɚɝɨ Ɍɖɟɝɞɔɣɑɝɖɚɑ 

ɎɚɓɐɑɕɝɞɎɔɑ əɌ ɚɍɌ ɏɗɌɓɌ Ɏ ɜɑɒɔɘɌɡ ɂȰȶ ɔ ȴȰ  

ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ  ɘəɚɏɚɠɟəɖɢɔɚəɌɗɨəɚɕ ɐɔɌ-

ɏəɚɝɞɔɣɑɝɖɚɕ ɟɗɨɞɜɌɓɎɟɖɚɎɚɕ ɝɔɝɞɑɘɧ  

Voluson ȱ8 (GE) ɛɜɔ ɘɌɖɝɔɘɌɗɨəɚɕ Ɍɖɟɝɞɔɣɑ-

ɝɖɚɕ  ɘɚɥəɚɝɞɔ (MI 0,9-1,0, TI 1,5 -2.0, Ispta.3 

> 50 ɘȮɞ/ɝɘ2) Ɏ ɞɑɣɑəɔɑ 30 ɘɔəɟɞ.  

ȸɑɞɚɐɧ ɔəɝɞɜɟɘɑəɞɌɗɨəɚɏɚ ɚɍɝɗɑɐɚɎɌ-

əɔɫ ɒɔɎɚɞəɧɡ ɎɖɗɪɣɌɗɔ ɍɑɝɖɚəɞɌɖɞəɟɪ ɞɑɜ-

ɘɚɘɑɞɜɔɪ ɜɚɏɚɎɔɢɧ, ɍɔɚɘɔɖɜɚɝɖɚɛɔɪ ɛɑɜɑɐ-

əɑɏɚ ɚɞɐɑɗɌ ɏɗɌɓɌ, ɛɟɛɔɗɗɚɘɑɞɜɔɪ, ɛɜɫɘɟɪ ɔ 

ɚɍɜɌɞəɟɪ ɚɠɞɌɗɨɘɚɝɖɚɛɔɪ, ɞɚəɚɘɑɞɜɔɪ ɏɗɌɓɌ, 

ɚɛɞɔɣɑɝɖɟɪ ɖɚɏɑɜɑəɞəɟɪ ɞɚɘɚɏɜɌɠɔɪ (ȺȶȾ) 

ɜɚɏɚɎɔɢɧ ɔ ɝɑɞɣɌɞɖɔ. ȴəɝɞɜɟɘɑəɞɌɗɨəɧɑ ɔɝ-

ɝɗɑɐɚɎɌəɔɫ ɒɔɎɚɞəɧɘ ɚɝəɚɎəɚɕ ɏɜɟɛɛɧ ɛɜɚ-

Ɏɚɐɔɗɔ ɐɚ ɔ ɝɜɌɓɟ ɛɚɝɗɑ Ɍɖɟɝɞɔɣɑɝɖɚɏɚ Ɏɚɓɐɑɕ-

ɝɞɎɔɫ (38 ɖɜɚɗɔɖɚɎ) ɔ ɣɑɜɑɓ 2 əɑɐɑɗɔ (18 ɖɜɚ-

ɗɔɖɚɎ). 

Ȱɗɫ ɛɜɚɎɑɐɑəɔɫ ɏɔɝɞɚɗɚɏɔɣɑɝɖɚɏɚ ɔɝɝɗɑ-

ɐɚɎɌəɔɫ ɝ ɘɚɜɠɚɘɑɞɜɔɣɑɝɖɚɕ ɚɢɑəɖɚɕ ɞɚɗɥɔ-

əɧ ɝɑɞɣɌɞɖɔ ɩəɟɖɗɑɌɢɔɪ ɏɗɌɓəɚɏɚ ɫɍɗɚɖɌ ɟ 

ɖɜɚɗɔɖɚɎ ɚɝɟɥɑɝɞɎɗɫɗɔ Ɏ ɛɑɜɎɧɑ ɝɟɞɖɔ (20 

ɖɜɚɗɔɖɚɎ ð 40 ɏɗɌɓ) ɔ ɣɑɜɑɓ 2 əɑɐɑɗɔ (18 ɖɜɚ-

ɗɔɖɚɎ ð 36 ɏɗɌɓ) ɛɚɝɗɑ ɟɗɨɞɜɌɓɎɟɖɚɎɚɏɚ Ɏɚɓɐɑɕ-

ɝɞɎɔɫ. Ȭɟɞɚɛɝɔɕəɧɕ ɘɌɞɑɜɔɌɗ ɛɚɏɜɟɒɌɗɝɫ Ɏ 

ɖɜɔɚɏɑɗɨ, ɛɚɐɎɑɜɏɌɗɝɫ ɓɌɘɚɜɚɓɖɑ Ɏ ɒɔɐɖɚɘ 

Ɍɓɚɞɑ ɔ ɡɜɌəɔɗɝɫ ɛɜɔ ɞɑɘɛɑɜɌɞɟɜɑ -87ÁȽ. Ƚɜɑ-

ɓɧ ɞɚɗɥɔəɚɕ 20 ɘɖɘ ɍɧɗɔ ɛɜɔɏɚɞɚɎɗɑəɧ Ɏ 

ɖɜɔɚɘɔɖɜɚɞɚɘɑ Thermo Fisher HM525 NX ɛɜɔ 

ɞɑɘɛɑɜɌɞɟɜɑ -20Á Ƚ, ɛɚɘɑɥɑəɧ əɌ ɌɐɏɑɓɔɎəɧɑ 

ɛɚɗɔɗɔɓɔəɚɎɧɑ ɝɞɑɖɗɌ ɔ ɚɖɜɌɤɑəɧ ɏɑɘɌɞɚɖɝɔ-

ɗɔəɚɘ ɔ ɩɚɓɔəɚɘ ɛɚ ɝɞɌəɐɌɜɞəɚɘɟ ɛɜɚɞɚɖɚɗɟ. 

ȻɌɞɚɏɔɝɞɚɗɚɏɔɣɑɝɖɌɫ ɚɢɑəɖɌ ɛɜɑɛɌɜɌɞɚɎ Ɏɧ-

ɛɚɗəɫɗɌɝɨ əɌ ɟəɔɎɑɜɝɌɗɨəɚɘ ɘɔɖɜɚɝɖɚɛɑ 

LEICA DM4000 B LED ɝ ɎɔɐɑɚɖɌɘɑɜɚɕ LEICA 

DFC7000 T. Ȱɗɫ ɘɚɜɠɚɘɑɞɜɔɣɑɝɖɚɏɚ ɌəɌɗɔɓɌ 

ɔɓɚɍɜɌɒɑəɔɕ ɔɝɛɚɗɨɓɚɎɌəɚ ɛɜɚɏɜɌɘɘəɚɑ 

ɚɍɑɝɛɑɣɑəɔɑ LAS V4.8 Software (çLeica 

Microsystemsè, Switzerland). 

ȸɌɞɑɘɌɞɔɣɑɝɖɌɫ ɔ ɝɞɌɞɔɝɞɔɣɑɝɖɌɫ ɚɍɜɌ-

ɍɚɞɖɌ ɩɖɝɛɑɜɔɘɑəɞɌɗɨəɧɡ ɐɌəəɧɡ ɛɜɚɎɚɐɔ-

ɗɌɝɨ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɝɞɌəɐɌɜɞəɚɏɚ ɛɌɖɑɞɌ 

ɛɜɚɏɜɌɘɘɧ GraphPad Prism, Ɏɑɜɝɔɫ 8.00 ɐɗɫ 

Windows (GraphPad Software, Inc). Ȱɗɫ ɚɛɜɑɐɑ-

ɗɑəɔɫ ɜɌɝɛɜɑɐɑɗɑəɔɫ ɛɚɗɟɣɑəəɧɡ ɓəɌɣɑəɔɕ 

ɔɝɛɚɗɨɓɚɎɌɗɝɫ Shapiro-Wilk's ɞɑɝɞ. Ȱɗɫ ɝɜɌɎ-

əɔɞɑɗɨəɚɏɚ ɌəɌɗɔɓɌ ɛɚɖɌɓɌɞɑɗɑɕ ɞɚɗɥɔəɧ ɝɑɞ-

ɣɌɞɖɔ ɒɔɎɚɞəɧɡ, ɛɚɗɟɣɑəəɧɡ ɝ ɛɚɘɚɥɨɪ ȺȶȾ 

ɔ ɘɚɜɠɚɗɚɏɔɣɑɝɖɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɔɝɛɚɗɨɓɚɎɌ-

ɗɔ ɖɜɔɞɑɜɔɔ ɖɚɜɜɑɗɫɢɔɔ ȻɔɜɝɚəɌ. 

ȼɑɓɟɗɨɞɌɞɧ. 

ȿɣɔɞɧɎɌɫ Ɏɑɜɚɫɞəɚɝɞɨ ɞɑɜɘɔɣɑɝɖɚɏɚ 

ɎɚɓɐɑɕɝɞɎɔɫ ɎɧɝɚɖɚɔəɞɑəɝɔɎəɚɏɚ ɐɔɌɏəɚɝɞɔ-

ɣɑɝɖɚɏɚ ɟɗɨɞɜɌɓɎɟɖɌ əɌ ɞɖɌəɔ ɏɗɌɓɌ ɖɜɚɗɔɖɌ ɔ 

ɜɚɗɨ ɞɑɛɗɚɎɚɏɚ ɠɌɖɞɚɜɌ Ɏ ɘɑɡɌəɔɓɘɑ ɍɔɚɗɚɏɔ-

ɣɑɝɖɚɏɚ ɩɠɠɑɖɞɌ ɩəɑɜɏɔɔ ɟɗɨɞɜɌɓɎɟɖɚɎɧɡ ɖɚ-

ɗɑɍɌəɔɕ, ɘɧ ɛɜɚɎɑɗɔ Ɏɝɑɘ ɒɔɎɚɞəɧɘ ɚɝəɚɎ-

əɚɕ ɏɜɟɛɛɧ ɞɑɜɘɚɘɑɞɜɔɪ ɛɑɜɑɐəɑɕ ɛɚɎɑɜɡəɚ-

ɝɞɔ ɜɚɏɚɎɔɢɧ ɝ ɛɚɘɚɥɨɪ ɔəɠɜɌɖɜɌɝəɚɏɚ ɍɑɝ-

ɖɚəɞɌɖɞəɚɏɚ ɞɑɜɘɚɘɑɞɜɌ SENSITEC NF-3101 ɝ 

ɞɚɣəɚɝɞɨɪ ɔɓɘɑɜɑəɔɫ ɐɚ 0,1. 

ȬəɌɗɔɓ ɛɚɖɌɓɌɞɑɗɑɕ ɞɑɜɘɚɘɑɞɜɔɔ ɛɚɖɌ-

ɓɌɗ, ɣɞɚ ɐɚ ɔ ɝɜɌɓɟ ɛɚɝɗɑ Ɍɖɟɝɞɔɣɑɝɖɚɏɚ Ɏɚɓ-

ɐɑɕɝɞɎɔɫ ɝɜɑɐəɔɑ ɓəɌɣɑəɔɫ ɞɑɘɛɑɜɌɞɟɜɧ ɜɚ-

ɏɚɎɔɢɧ ɝɚɝɞɌɎɔɗɔ 33,1 Ñ 0,6 ɔ 34,0Ñ 0,3 ɏɜɌɐɟ-

ɝɚɎ  ɂɑɗɨɝɔɫ  ɝɚɚɞɎɑɞɝɞɎɑəəɚ. Ƀɑɜɑɓ  2  əɑɐɑɗɔ  

ȾɌɍɗɔɢɌ ʈ1.     Ƚɜɑɐəɔɑ ɛɚɖɌɓɌɞɑɗɔ ɛɟɛɔɗɗɚɘɑɞɜɔɔ (ɘɘ) ɏɗɌɓ ɖɜɚɗɔɖɚɎ Ɏ ɐɔəɌɘɔ-

ɖɑ ɛɚɝɗɑ Ɍɖɟɝɞɔɣɑɝɖɚɏɚ ɎɚɓɐɑɕɝɞɎɔɫ. 

ɻʨʫʧʧʘ ʉʨʦʢʠ ʥʘʙʣʶʜʝʥʠʷ 

ɼʦ ʚʦʟʜʝʡʩʪʚʠʷ 

(n=76) 

 

1-ʝ ʩʫʪʢʠ 

(n=76) 

14-ʝ ʩʫʪʢʠ 

(n=36) 

ʆʩʥʦʚʥʘʷ (n=76) 8,1Ñ0,10 

8,6Ñ0,20 

8,2Ñ0,20 

8,7Ñ0,15 

 

8,1Ñ0,20 

8,8Ñ0,30 

 

ʂʦʥʪʨʦʣʴ (n=16) 8,5 Ñ 0,20 

8,7Ñ0,10 

 

  

ȻɜɔɘɑɣɌəɔɑ: n ð ɣɔɝɗɚ ɏɗɌɓ 

Ȯ ɣɔɝɗɔɞɑɗɑ ð ɓəɌɣɑəɔɫ ɐɔɌɘɑɞɜɌ ɓɜɌɣɖɌ Ɏ ɏɚɜɔɓɚəɞɌɗɨəɚɘ ɘɑɜɔɐɔɌəɑ 

Ȯ ɓəɌɘɑəɌɞɑɗɑ ð ɓəɌɣɑəɔɫ ɐɔɌɘɑɞɜɌ ɓɜɌɣɖɌ Ɏ ɎɑɜɞɔɖɌɗɨəɚɘ  ɘɑɜɔɐɔɌəɑ  

ɜ>0,05 ð ɐɚɝɞɚɎɑɜəɚɝɞɨ ɚɞəɚɝɔɞɑɗɨəɚ ɔɝɡɚɐəɧɡ ɛɚɖɌɓɌɞɑɗɑɕ    
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ɛɚɖɌɓɌɞɑɗɔ ɞɑɜɘɚɘɑɞɜɔɔ ɜɚɏɚɎɔɢɧ (33,4 Ñ0,3 

ɏɜɌɐ.) ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɐɚɝɞɚɎɑɜəɚ əɑ ɚɞɗɔɣɌ-

ɗɔɝɨ ɚɞ ɔɝɡɚɐəɧɡ ɐɌəəɧɡ ɔ ɚɞ ɞɌɖɚɎɧɡ Ɏ 

ɏɜɟɛɛɑ ɖɚəɞɜɚɗɫ (ɜ >0,1). 

   Ȼɜɔ ɛɜɚɎɑɐɑəɔɔ ɍɔɚɘɔɖɜɚɝɖɚɛɔɔ ɍɧɗɚ 

ɟɝɞɌəɚɎɗɑəɚ, ɣɞɚ ɏɗɌɓɌ ɒɔɎɚɞəɧɡ ɚɝɞɌɎɌɗɔɝɨ 

ɝɛɚɖɚɕəɧɘɔ Ɏ ɞɑɣɑəɔɑ Ɏɝɑɏɚ ɝɜɚɖɌ əɌɍɗɪɐɑ-

əɔɫ. ȼɌɓɘɑɜ ɓɜɌɣɖɌ (Ɏ ɏɚɜɔɓɚəɞɌɗɨəɚɘ ɔ Ɏɑɜ-

ɞɔɖɌɗɨəɚɘ ɘɑɜɔɐɔɌəɑ) Ɏ 1-ɑ ɝɟɞɖɔ ɔ ɣɑɜɑɓ 14 

ɐəɑɕ ɛɚɝɗɑ Ɍɖɟɝɞɔɣɑɝɖɚɏɚ ɎɚɓɐɑɕɝɞɎɔɫ əɑ ɔɓ-

ɘɑəɫɗɝɫ. ȽɞɌɞɔɝɞɔɣɑɝɖɔ ɐɚɝɞɚɎɑɜəɧɡ ɚɞɗɔɣɔɕ 

ɝɜɑɐəɔɡ ɓəɌɣɑəɔɕ ɜɌɓɘɑɜɌ ɓɜɌɣɖɌ Ɏ ɚɝəɚɎəɚɕ 

ɔ ɖɚəɞɜɚɗɨəɚɕ ɏɜɟɛɛɌɡ əɑ ɚɞɘɑɣɌɗɚɝɨ (ɜ>0,05). 

ȽɜɌɓɟ ɛɚɝɗɑ ɟɗɨɞɜɌɓɎɟɖɚɎɚɏɚ ɚɍɗɟɣɑəɔɫ 

ɒɔɎɚɞəɧɘ ɛɜɚɘɧɎɌɗɔ ɖɚəɦɪəɖɞɔɎɌɗɨəɟɪ ɛɚ-

ɗɚɝɞɨ ɔ ɛɚɎɑɜɡəɚɝɞɨ ɜɚɏɚɎɔɢɧ ɚɞ ɚɝɞɌɞɖɚɎ 

Ɍɖɟɝɞɔɣɑɝɖɚɏɚ ɏɑɗɫ ɛɟɞɑɘ ɔəɝɞɔɗɗɫɢɔɕ ɚɠ-

ɞɌɗɨɘɚɗɚɏɔɣɑɝɖɚɏɚ Ɍəɞɔɝɑɛɞɔɣɑɝɖɚɏɚ ɝɜɑɐɝɞɎɌ 

(ɍɑəɓɔɗɐɔɘɑɞɔɗ-ɘɔɜɔɝɞɚɔɗɌɘɔəɚ-

ɛɜɚɛɔɗɌɘɘɚəɔɕ 0,01%). Ȯ 1-ɑ ɝɟɞɖɔ ɔ ɣɑɜɑɓ 2 

əɑɐɑɗɔ ɛɚɝɗɑ Ɍɖɟɝɞɔɣɑɝɖɚɏɚ ɎɚɓɐɑɕɝɞɎɔɫ ɜɚɏɚ-

ɎɔɢɌ ɚɝɞɌɎɌɗɌɝɨ ɛɜɚɓɜɌɣəɚɕ, ɍɗɑɝɞɫɥɑɕ, ɏɗɌɐ-

ɖɚɕ ɔ ɝɠɑɜɔɣəɚɕ. ȮɗɌɏɌ ɛɑɜɑɐəɑɕ ɖɌɘɑɜɧ ɍɧ-

ɗɌ ɛɜɚɓɜɌɣəɚɕ, ɢɎɑɞ ɔ ɜɔɝɟəɚɖ ɜɌɐɟɒəɚɕ ɚɍɚ-

ɗɚɣɖɔ əɑ ɔɓɘɑəɫɗɝɫ (ɜɔɝ.1 Ɍ, ɍ). Ȱɗɫ ɚɛɜɑɐɑɗɑ-

əɔɫ Ɏɚɓɘɚɒəɧɡ ɐɑɠɑɖɞɚɎ ɛɚɎɑɜɡəɚɝɞɔ ɜɚɏɚ-

Ɏɔɢɧ ɐɚɛɚɗəɔɞɑɗɨəɚ ɛɜɚɎɚɐɔɗɔ ɍɔɚɘɔɖɜɚɝɖɚ-

ɛɔɪ ɝɜɌɓɟ ɛɚɝɗɑ ɚɖɜɌɤɔɎɌəɔɫ ɜɚɏɚɎɔɢɧ 0,5% 

ɜɌɝɞɎɚɜɚɘ ɠɗɪɚɜɑɝɢɑɔəɌ. Ȼɚɝɗɑ Ɍɖɟɝɞɔɣɑɝɖɚ-

ɏɚ ɎɚɓɐɑɕɝɞɎɔɫ Ɏ ɐɔəɌɘɔɖɑ ɛɜɔ ɚɍɝɗɑɐɚɎɌəɔɔ 

ɛɑɜɑɐəɑɏɚ ɚɞɐɑɗɌ ɏɗɌɓ ɖɜɚɗɔɖɚɎ ɝ ɛɚɘɚɥɨɪ 

ɥɑɗɑɎɚɕ ɗɌɘɛɧ ɟɣɌɝɞɖɚɎ, əɌɖɌɛɗɔɎɌɪɥɔɡ 

ɠɗɪɚɜɑɝɢɑɔə əɌ ɛɚɎɑɜɡəɚɝɞɔ ɜɚɏɚɎɔɢɧ, əɑ 

ɍɧɗɚ ɚɍəɌɜɟɒɑəɚ (ɜɔɝ.2 Ɍ, ɍ).  

Ȼɜɔ ɍɔɚɘɔɖɜɚɝɖɚɛɔɔ Ɏ ɛɜɚɡɚɐɫɥɑɘ ɝɎɑ-

ɞɑ ɍɧɗɌ ɎɧɛɚɗəɑəɌ ɚɢɑəɖɌ ɛɜɚɓɜɌɣəɚɝɞɔ ɡɜɟ-

ɝɞɌɗɔɖɌ ɔ ɝɞɑɖɗɚɎɔɐəɚɏɚ ɞɑɗɌ. Ȱɚ ɔ ɛɚɝɗɑ Ɏɚɓ-

ɐɑɕɝɞɎɔɫ ɟɗɨɞɜɌɓɎɟɖɌ əɌ ɏɗɌɓɌ ɒɔɎɚɞəɧɡ 

ɚɛɧɞəɚɕ ɔ ɖɚəɞɜɚɗɨəɚɕ ɏɜɟɛɛ ɛɚɘɟɞəɑəɔɕ   

ɡɜɟɝɞɌɗɔɖɌ ɔ ɝɞɑɖɗɚɎɔɐəɚɏɚ ɞɑɗɌ əɑ əɌɍɗɪɐɌ-

ɗɚɝɨ.  

 ȬəɌɗɔɓ ɜɑɓɟɗɨɞɌɞɚɎ ɞɚəɚɘɑɞɜɔɔ əɑ Ɏɧ-

ɫɎɔɗ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɐɚɝɞɚɎɑɜəɧɡ ɔɓɘɑəɑəɔɕ 

ɝɜɑɐəɔɡ ɛɚɖɌɓɌɞɑɗɑɕ ɎəɟɞɜɔɏɗɌɓəɚɏɚ ɐɌɎɗɑəɔɫ 

(ȮȯȰ) ɟ ɒɔɎɚɞəɧɡ ɚɝəɚɎəɚɕ ɏɜɟɛɛɧ Ɏ ɐɔəɌɘɔ-

ɖɑ. ȴɝɡɚɐəɚɑ ɝɜɑɐəɑɑ ɓəɌɣɑəɔɑ ȮȯȰ ɝɚɝɞɌɎɔɗɚ 

20,40Ñ0,54 ɘɘ ɜɞ. ɝɞ., ɝɜɌɓɟ ɛɚɝɗɑ ɟɗɨɞɜɌɓɎɟ-

ɖɚɎɚɏɚ ɚɍɗɟɣɑəɔɫ   ɔ ɣɑɜɑɓ 2 əɑɐɑɗɔ ð 

20,22Ñ0,63 ɘɘ ɜɞ. ɝɞ.  ɔ 20,71Ñ0,71 ɘɘ ɜɞ. ɝɞ. 

ɝɚɚɞɎɑɞɝɞɎɑəəɚ (ɜ=0,5). Ȯ ɏɜɟɛɛɑ ɖɚəɞɜɚɗɫ 

ɝɜɑɐəɔɕ ɛɚɖɌɓɌɞɑɗɨ ȮȯȰ ɝɚɝɞɌɎɔɗ 20,63 Ñ0,65 

ɘɘ ɜɞ.ɝɞ  (ɜ=0,7), (ɜɔɝ. 3). 

 Ȯ ɜɑɓɟɗɨɞɌɞɑ ɛɜɚɎɑɐɑəɔɫ ȺȶȾ ɛɑɜɑɐəɑɏɚ 

ɚɞɐɑɗɌ ɏɗɌɓɌ ɝ ɛɚɝɗɚɕəɧɘ ɔɓɚɍɜɌɒɑəɔɑɘ ɜɚɏɚ-

Ɏɔɢɧ ɔ ɔɓɘɑɜɑəɔɑɘ ɑɑ ɞɚɗɥɔəɧ əɑ ɍɧɗɚ Ɏɧ-

ɫɎɗɑəɚ ɔɓɘɑəɑəɔɕ ɜɑɠɗɑɖɞɔɎəɚɝɞɔ ɑɑ ɝɗɚɑɎ 

ɛɚɝɗɑ ɎɚɓɐɑɕɝɞɎɔɫ ɎɧɝɚɖɚɔəɞɑəɝɔɎəɚɏɚ ɐɔɌ-

ɏəɚɝɞɔɣɑɝɖɚɏɚ  ɟɗɨɞɜɌɓɎɟɖɌ  Ɏ ɍɗɔɒɌɕɤɑɘ  (1-ɑ  

ɝɟɞɖɔ) ɔ ɚɞɝɜɚɣɑəəɚɘ (14-ɑ ɝɟɞɖɔ) ɛɑɜɔɚɐɌɡ. 

ȺɞɘɑɣɌɗɚɝɨ əɑɓəɌɣɔɞɑɗɨəɚɑ ɟɎɑɗɔɣɑəɔɑ ɝɜɑɐ-

əɔɡ ɛɚɖɌɓɌɞɑɗɑɕ ɢɑəɞɜɌɗɨəɚɕ ɞɚɗɥɔəɧ ɜɚɏɚ-

Ɏɔɢɧ ɚɞ 412Ñ20 ɘɖɘ ɐɚ 410Ñ23 ɘɖɘ ɝɜɌɓɟ ɛɚ 

 

ȼɔɝ. 1 Ɍ (Fig. 1 Ɍ) 

 

ȼɔɝ. 1 ɍ (Fig. 1 b) 

ȼɔɝ. 1.      ȭɔɚɘɔɖɜɚɝɖɚɛɔɫ ɛɑɜɑɐəɑɏɚ ɚɞɐɑɗɌ ɏɗɌɓɌ ɖɜɚɗɔɖɌ ɝ ɛɚɘɚɥɨɪ ɥɑɗɑɎɚɕ ɗɌɘɛɧ ɛɜɔ 

ɍɚɖɚɎɚɘ ɠɚɖɌɗɨəɚɘ ɚɝɎɑɥɑəɔɔ ɝ ɛɚɝɗɑɐɟɪɥɑɕ ɠɚɞɚɜɑɏɔɝɞɜɌɢɔɑɕ ɐɗɫ   ɚɢɑəɖɔ ɝɚɝɞɚɫəɔɫ 

ɓɜɌɣɖɌ ɔ ɜɌɐɟɒəɚɕ ɚɍɚɗɚɣɖɔ. 

Ɍ ð ɐɚ ɟɗɨɞɜɌɓɎɟɖɚɎɚɏɚ ɎɚɓɐɑɕɝɞɎɔɫ; ɍ - ɝɜɌɓɟ ɛɚɝɗɑ ɟɗɨɞɜɌɓɎɟɖɚɎɚɏɚ ɎɚɓɐɑɕɝɞɎɔɫ: ɚɞɝɟɞɝɞɎɔɑ ɔɓɘɑəɑəɔɕ 

ɠɚɜɘɧ ɓɜɌɣɖɌ ɔ ɑɏɚ ɐɔɌɘɑɞɜɌ, ɝɞɜɟɖɞɟɜɌ ɜɌɐɟɒɖɔ ɝɚɚɞɎɑɞɝɞɎɟɑɞ ɔɝɡɚɐəɚɕ.   

Fig. 1.   Slit lamp biomicroscopy of ocular anterior segment of the rabbit using lateral focal lightening 

and photographic recording for the assessment of the pupil and iris . 

a ð before ultrasound exposure; b ð after ultrasound exposure: the abnormality of the diameter and the config-

uration of iris is not registered. Iris structure corresponds with initial form .  
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ɝɗɑ Ɍɖɟɝɞɔɣɑɝɖɚɏɚ ɎɚɓɐɑɕɝɞɎɔɫ ɔ 411Ñ22 ɘɖɘ 

(ɜÓ0,1) ɣɑɜɑɓ 14 ɝɟɞɚɖ (ɜɔɝ. 4). Ȼɚɗɟɣɑəəɧɑ 

ɓəɌɣɑəɔɫ ɞɚɗɥɔəɧ ɜɚɏɚɎɔɢɧ Ɏ ɢɑəɞɜɌɗɨəɚɕ 

ɓɚəɑ ɟ ɒɔɎɚɞəɧɡ ɚɝəɚɎəɚɕ ɏɜɟɛɛɧ ɝɞɌɞɔɝɞɔ-

ɣɑɝɖɔ ɐɚɝɞɚɎɑɜəɚ əɑ ɚɞɗɔɣɌɗɔɝɨ ɚɞ ɞɌɖɚɎɧɡ Ɏ 

ɏɜɟɛɛɑ ɖɚəɞɜɚɗɫ (400Ñ21 ɘɖɘ, ɜÓ0,73). 

ȬəɌɗɔɓ ɔɓɚɍɜɌɒɑəɔɕ ȺȶȾ ɓɌɐəɑɏɚ ɚɞɐɑ-

ɗɌ ɏɗɌɓɌ Ɏ ɏɜɟɛɛɑ ɖɚəɞɜɚɗɫ ɔ ɟ ɒɔɎɚɞəɧɡ ɐɚ 

Ɍɖɟɝɞɔɣɑɝɖɚɏɚ ɎɚɓɐɑɕɝɞɎɔɫ ɛɚɓɎɚɗɔɗ ɣɑɞɖɚ 

ɚɛɜɑɐɑɗɔɞɨ ɝɗɚɔ ɝɑɞɣɌɞɖɔ ɖɜɚɗɔɖɌ. Ȼɔɏɘɑəɞ-

əɧɕ ɩɛɔɞɑɗɔɕ ɎɔɓɟɌɗɔɓɔɜɚɎɌɗɝɫ Ɏ Ɏɔɐɑ ɞɜɑɡ 

ɛɌɜɌɗɗɑɗɨəɧɡ ɛɚɗɚɝ: ɐɎɟɡ ɤɔɜɚɖɔɡ ɏɔɛɑɜɜɑ-

ɠɗɑɖɞɔɎəɧɡ, ɘɑɒɐɟ ɖɚɞɚɜɧɘɔ ɎɧɫɎɗɫɗɌɝɨ 

ɞɚəɖɌɫ ɏɔɛɚɜɑɠɗɑɖɞɔɎəɌɫ ɗɔəɔɫ. Ƚɗɚɕ ɛɌɗɚ-

ɣɑɖ ɔ ɖɚɗɍɚɣɑɖ ɎɔɓɟɌɗɔɓɔɜɚɎɌɗɝɫ Ɏ Ɏɔɐɑ ɏɔ-

ɛɚɜɑɠɗɑɖɞɔɎəɚɕ ɛɚɗɚɝɧ ɝ ɏɔɛɑɜɜɑɠɗɑɖɞɔɎ-

əɚɕ ɏɚɜɔɓɚəɞɌɗɨəɚɕ ɗɔəɔɑɕ ɝɚɣɗɑəɑəɔɫ 

əɌɜɟɒəɧɡ ɔ Ɏəɟɞɜɑəəɔɡ ɝɑɏɘɑəɞɚɎ ɠɚɞɚɜɑ-

ɢɑɛɞɚɜɚɎ. ȹɌɜɟɒəɌɫ ɛɚɏɜɌəɔɣəɌɫ ɘɑɘɍɜɌəɌ 

ɚɛɜɑɐɑɗɫɗɌɝɨ ɖɌɖ ɞɚəɖɌɫ ɗɔəɔɫ, ɛɌɜɌɗɗɑɗɨ-

əɌɫ ɗɔəɔɔ ɝɚɣɗɑəɑəɔɫ ɠɚɞɚɜɑɢɑɛɞɚɜɚɎ. 

ȹɌɜɟɒəɧɕ ɫɐɑɜəɧɕ ɝɗɚɕ əɌ ɞɚɘɚɏɜɌɘɘɑ ɍɧɗ 

ɛɜɑɐɝɞɌɎɗɑə Ɏ Ɏɔɐɑ ɞɚəɖɚɕ ɏɔɛɚɜɑɠɗɑɖɞɔɎ-

əɚɕ ɝɞɜɟɖɞɟɜɧ. ȹɌɜɟɒəɧɕ ɛɗɑɖɝɔɠɚɜɘəɧɕ 

ɝɗɚɕ ɚɍɗɌɐɌɗ ɍɚɗɑɑ Ɏɧɝɚɖɚɕ ɜɑɠɗɑɖɞɔɎəɚ-

ɝɞɨɪ, ɣɑɘ əɌɜɟɒəɧɕ ɫɐɑɜəɧɕ. Ƚəɔɒɑəɔɑ 

ɜɑɠɗɑɖɞɔɎəɚɝɞɔ əɌɍɗɪɐɌɗɚɝɨ ɟ Ɏəɟɞɜɑəəɑɏɚ 

ɫɐɑɜəɚɏɚ ɝɗɚɫ. Ȯəɟɞɜɑəəɔɕ ɛɗɑɖɝɔɠɚɜɘəɧɕ 

ɝɗɚɕ ɎɔɓɟɌɗɔɓɔɜɚɎɌɗɝɫ Ɏ Ɏɔɐɑ ɛɚɗɚɝɧ Ɏɧɝɚ-

ɖɚɕ ɜɑɠɗɑɖɞɔɎəɚɝɞɔ, ɜɌɓɏɜɌəɔɣɔɎɌɪɥɑɕ 

Ɏəɟɞɜɑəəɔɕ ɫɐɑɜəɧɕ ɝɗɚɕ ɔ ɝɗɚɕ ɏɌəɏɗɔɚɓ-

əɧɡ  ɖɗɑɞɚɖ.  ȰɌɗɑɑ  ɜɑɠɗɑɖɞɔɎəɚɝɞɨ  ɝəɔɒɌ- 

 

ȼɔɝ. 2 Ɍ (Fig. 2 Ɍ) 

 

ȼɔɝ. 2 ɍ (Fig. 2 b) 

ȼɔɝ. 2.     ȭɔɚɘɔɖɜɚɝɖɚɛɔɫ ɛɑɜɑɐəɑɏɚ ɚɞɐɑɗɌ ɏɗɌɓɌ ɖɜɚɗɔɖɌ ɛɜɔ ɠɚɖɌɗɨəɚɘ ɝɔəɑɘ ɚɝɎɑɥɑəɔɔ 

ɛɚɝɗɑ ɚɖɜɌɤɔɎɌəɔɫ ɜɚɏɚɎɔɢɧ ɠɗɪɚɜɑɝɢɑɔəɚɘ  

Ɍ ð ɐɚ ɎɚɓɐɑɕɝɞɎɔɫ,  ɍ ð ɝɜɌɓɟ ɛɚɝɗɑ ɎɚɓɐɑɕɝɞɎɔɫ ɟɗɨɞɜɌɓɎɟɖɚɘ, ɚɞɘɑɣɌɑɞɝɫ ɜɌɎəɚɘɑɜəɚɑ ɜɌɝɛɜɑɐɑɗɑəɔɑ 

ɖɚəɞɜɌɝɞɌ ɛɚ ɛɑɜɑɐəɑɕ ɛɚɎɑɜɡəɚɝɞɔ ɜɚɏɚɎɔɢɧ, ɣɞɚ ɝɎɔɐɑɞɑɗɨɝɞɎɟɑɞ ɚ ɢɑɗɚɝɞəɚɝɞɔ ɑɑ ɩɛɔɞɑɗɔɫ ɔ ɚɞɝɟɞ-

ɝɞɎɔɔ ɓɚə ɛɚɜɌɒɑəɔɫ. 

Fig. 2.    Slit lamp biomicroscopy of ocular anterior segment of the rabbit using lateral focal  blue 

lightening after the fluorescein staining of the cornea . 

Ɍ ð before ultrasound exposure, b ðafter ultrasound exposure, homogeneous distribution of contrast on the 

anterior cornea surface is noted. This test demonstrates the corneal epithelium continuity and the absence of 

the damage zones.      

 

ȼɔɝ. 3 (Fig. 3) 

ȼɔɝ. 3.    ȯɜɌɠɔɖ.  

Ƚɜɑɐəɔɑ ɛɚɖɌɓɌɞɑɗɔ ɎəɟɞɜɔɏɗɌɓəɚɏɚ ɐɌɎɗɑəɔɫ (ɘɘ 

ɜɞ. ɝɞ.), ɛɚɗɟɣɑəəɧɑ   ɘɑɞɚɐɚɘ ȸɌɖɗɌɖɚɎɌ ɟ ɖɜɚɗɔ-

ɖɚɎ ɐɚ ɔ ɛɚɝɗɑ ɎɚɓɐɑɕɝɞɎɔɫ ɎɧɝɚɖɚɔəɞɑəɝɔɎəɚɏɚ 

ɐɔɌɏəɚɝɞɔɣɑɝɖɚɏɚ ɟɗɨɞɜɌɓɎɟɖɌ Ɏ ɐɔəɌɘɔɖɑ.  

ȻɜɔɘɑɣɌəɔɑ: ɖɚəɞɜɚɗɨəɌɫ ɏɜɟɛɛɌ ð 1; ɚɝəɚɎəɌɫ 

ɏɜɟɛɛɌ: 2 ð ɐɚ ɎɚɓɐɑɕɝɞɎɔɫ ɟɗɨɞɜɌɓɎɟɖɌ, 3 ð ɝɜɌɓɟ 

ɛɚɝɗɑ   ɎɚɓɐɑɕɝɞɎɔɫ, 4   ð ɣɑɜɑɓ 2 əɑɐɑɗɔ.  

Fig. 3.    Graph.  

Mean values of intraocular pressure (mm Hg) by Mak-

lakov methods in rabbits before and ultrasound expo-

sure follow up.  

Note: the control group ð 1; the main group: 2 ð before 

ultra sound exposure, 3 ð immediately after ultrasound 

exposure, 4  ð  2 weeks later.   
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ȼɔɝ. 4 a (Fig. 4 a) 

 

ȼɔɝ. 4 ɍ (Fig. 4 b) 

 

ȼɔɝ. 4 Ɏ (Fig. 4 ɝ) 

ȼɔɝ. 4.       ȺɛɞɔɣɑɝɖɌɫ ɖɚɏɑɜɑəɞəɌɫ ɞɚɘɚɏɜɌɠɔɫ (ȺȶȾ) ɛɑɜɑɐəɑɏɚ ɚɞɐɑɗɌ ɏɗɌɓɌ ɖɜɚɗɔɖɌ ɝ ɔɓɘɑ-

ɜɑəɔɑɘ ɢɑəɞɜɌɗɨəɚɕ ɞɚɗɥɔəɧ ɜɚɏɚɎɔɢɧ ɔ ɚɢɑəɖɚɕ ɜɑɠɗɑɖɞɔɎəɚɝɞɔ ɑɑ ɝɗɚɑɎ. 

Ɍ ð ɐɚ ɎɚɓɐɑɕɝɞɎɔɫ ɟɗɨɞɜɌɓɎɟɖɌ (ɞɚɗɥɔəɌ ɜɚɏɚɎɔɢɧ ð 400 ɘɖɘ); ɍ ð ɝɜɌɓɟ ɛɚɝɗɑ ɎɚɓɐɑɕɝɞɎɔɫ ɟɗɨɞɜɌɓɎɟɖɌ 

(420 ɘɖɘ); Ɏ ð ɣɑɜɑɓ 2 əɑɐɑɗɔ (410 ɘɖɘ).  

Fig. 4.    Optical coherence tomography (OCT) of ocular anteri or segment of the rabbit with meas-

urements of central thickness of the cornea and the assessment of the reflectivity of corneal layers .  

a ð before ultrasound exposure (corneal thickness ð 400 mcm); ɍ ð immediately after ultrasound exposure (420 

mcm); Ɏ ð 2 weeks later (410 mcm).    
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ɗɌɝɨ əɌ ɟɜɚɎəɑ ɝɗɚɫ ɏɌəɏɗɔɚɓəɧɡ ɖɗɑɞɚɖ ɔ 

ɎəɚɎɨ ɛɚɎɧɤɌɗɌɝɨ ɟ ɖɚɘɛɗɑɖɝɌ əɑɜɎəɧɡ Ɏɚɗɚ-

ɖɚə ɔ Ɏəɟɞɜɑəəɑɕ ɛɚɏɜɌəɔɣəɚɕ ɘɑɘɍɜɌəɧ 

(ɜɔɝ. 5 Ɍ). 

Ȼɚ ɐɌəəɧɘ ȺȶȾ ɝɑɞɣɌɞɖɔ ɛɚɝɗɑ ɟɗɨɞɜɌ-

ɓɎɟɖɚɎɚɏɚ ɚɍɗɟɣɑəɔɫ ɏɗɌɓ ɒɔɎɚɞəɧɡ ɚɝəɚɎəɚɕ 

ɏɜɟɛɛɧ ɞɌɖɔɡ ɛɜɔɓəɌɖɚɎ ɛɚɎɜɑɒɐɑəɔɫ ɜɑɞɔ-

əɌɗɨəɚɕ ɞɖɌəɔ, ɖɌɖ ɐɑɠɑɖɞɧ ɔ əɌɜɟɤɑəɔɑ ɢɑ-

ɗɚɝɞəɚɝɞɔ   ɝɗɚɑɎ   ɝɑɞɣɌɞɖɔ,   ɖɜɚɎɚɔɓɗɔɫəɔɫ,  

 

ɚɞɑɖ, ɐɑɝɞɜɟɖɢɔɫ ɔ ɐɑɓɚɜɏɌəɔɓɌɢɔɫ əɑɜɎəɧɡ 

Ɏɚɗɚɖɚə ɎɧɫɎɗɑəɚ əɑ ɍɧɗɚ (ɜɔɝ. 5 ɍ). ȸɔɖɜɚ-

ɝɞɜɟɖɞɟɜəɧɑ ɡɌɜɌɖɞɑɜɔɝɞɔɖɔ  ɝɑɞɣɌɞɖɔ ɟ ɖɜɚ-

ɗɔɖɚɎ Ɏ 1-ɑ ɔ 14-ɑ ɝɟɞɖɔ ɛɚɝɗɑ Ɍɖɟɝɞɔɣɑɝɖɚɏɚ 

ɎɚɓɐɑɕɝɞɎɔɫ ɛɚɗəɚɝɞɨɪ ɝɚɚɞɎɑɞɝɞɎɚɎɌɗɔ ɞɌɖɚ-

Ɏɧɘ Ɏ ɔɝɡɚɐəɚɘ ɝɚɝɞɚɫəɔɔ ɔ Ɏ ɏɜɟɛɛɑ ɖɚə-

ɞɜɚɗɫ.  

ȸɚɜɠɚɘɑɞɜɔɣɑɝɖɌɫ ɚɢɑəɖɌ ɚɍɥɑɕ ɞɚɗ-

ɥɔəɧ ɝɑɞɣɌɞɖɔ ɛɜɚɎɚɐɔɗɌɝɨ Ɏ 300 ɘɖɘ  ɖəɔɓɟ  

 

ȼɔɝ. 5 a  (Fig. 5 a) 

 

ȼɔɝ. 5 ɍ (Fig. 5 b) 

ȼɔɝ. 5.     ȺȶȾ ɝɑɞɣɌɞɖɔ ɖɜɚɗɔɖɌ Ɏ ɔəɠɜɌɖɜɌɝəɚɘ ɜɑɒɔɘɑ ɔ ɜɑɒɔɘɑ Multicolor, ɎɔɓɟɌɗɔɓɔɜɟɪɞɝɫ 

ɝɗɚɔ ɝɑɞɣɌɞɖɔ. 

Ɍ ð ɝɜɌɓɟ ɛɚɝɗɑ ɟɗɨɞɜɌɓɎɟɖɚɎɚɏɚ ɎɚɓɐɑɕɝɞɎɔɫ, ɍ ð ɣɑɜɑɓ 2 əɑɐɑɗɔ: 1 ð ɛɔɏɘɑəɞəɧɕ ɩɛɔɞɑɗɔɕ, 2 ð ɝɗɚɕ ɠɚɞɚ-

ɜɑɢɑɛɞɚɜɚɎ, 3 ð əɌɜɟɒəɧɕ ɫɐɑɜəɧɕ ɝɗɚɕ, 4 ð əɌɜɟɒəɧɕ ɛɗɑɖɝɔɠɚɜɘəɧɕ ɝɗɚɕ, 5 ð Ɏəɟɞɜɑəəɔɕ ɫɐɑɜəɧɕ 

ɝɗɚɕ, 6 ð Ɏəɟɞɜɑəəɔɕ ɛɗɑɖɝɔɠɚɜɘəɧɕ ɝɗɚɕ, 7 ð ɝɗɚɕ ɏɌəɏɗɔɚɓəɧɡ ɖɗɑɞɚɖ, 8 ð ɝɗɚɕ əɑɜɎəɧɡ Ɏɚɗɚɖɚə.   

Fig. 5.    OCT of rabbitõs retina using infrared light and Multicolor method, there are following retinal 

layers .  

a ð immediately after ultrasound exposure; b ð at 2 weeks after exposure of high acoustic power ultrasound: 1 

ð retinal pigment epithelium, 2 ð photoreceptors, 3 ð outer nu clear layer, 4 ð outer plexiform layer, 5 ð inner 

nuclear layer, 6 ð inner plexiform layer, 7 ð ganglion cell layer, 8 ð nerve fibre layer .    
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ɚɞ ɐɔɝɖɌ ɓɜɔɞɑɗɨəɚɏɚ əɑɜɎɌ. ȬəɌɗɔɓ ɜɑɓɟɗɨɞɌ-

ɞɚɎ ɘɚɜɠɚɘɑɞɜɔɔ ɛɜɔ ɛɜɚɎɑɐɑəɔɔ ȺȶȾ  ɛɚɖɌ-

ɓɌɗ   əɑɐɚɝɞɚɎɑɜəɚɑ ɔɓɘɑəɑəɔɑ ɝɜɑɐəɔɡ ɛɚɖɌ-

ɓɌɞɑɗɑɕ ɞɚɗɥɔəɧ ɝɑɞɣɌɞɖɔ əɑɛɚɝɜɑɐɝɞɎɑəəɚ 

ɛɚɝɗɑ ɎɚɓɐɑɕɝɞɎɔɫ ɎɧɝɚɖɚɔəɞɑəɝɔɎəɚɏɚ ɐɔɌ-

ɏəɚɝɞɔɣɑɝɖɚɏɚ ɟɗɨɞɜɌɓɎɟɖɌ ɔ ɣɑɜɑɓ 2 əɑɐɑɗɔ ɛɚ 

ɝɜɌɎəɑəɔɪ ɝ ɔɝɡɚɐəɧɘɔ ɐɌəəɧɘɔ 

(164,8Ñ3,61ɘɖɘ, 163,3Ñ5,2 ɘɖɘ ɔ 163 Ñ5,57 

ɘɖɘ ɝɚɚɞɎɑɞɝɞɎɑəəɚ) (ɜÓ0,77) (ɞɌɍɗ. ʈ2). 

ȸɚɜɠɚɗɚɏɔɣɑɝɖɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɜɑɞɔ-

əɌɗɨəɚɕ ɞɖɌəɔ Ɏ ɍɗɔɒɌɕɤɑɘ ɛɑɜɔɚɐɑ  (40 ɏɗɌɓ) 

ɔ ɚɞɝɜɚɣɑəəɚɘ ɛɑɜɔɚɐɑ (36 ɏɗɌɓ) ɛɚɝɗɑ Ɍɖɟɝɞɔ-

ɣɑɝɖɚɏɚ ɎɚɓɐɑɕɝɞɎɔɫ   ɛɚɖɌɓɌɗɚ ɝɞɌɞɔɝɞɔɣɑɝɖɔ 

əɑɐɚɝɞɚɎɑɜəɧɑ ɔɓɘɑəɑəɔɫ ɛɚɖɌɓɌɞɑɗɑɕ ɞɚɗ-

ɥɔəɧ ɜɑɞɔəɌɗɨəɚɕ ɞɖɌəɔ. Ƚɜɑɐəɔɑ ɓəɌɣɑəɔɫ  

ɘɚɜɠɚɘɑɞɜɔɣɑɝɖɔɡ ɛɌɜɌɘɑɞɜɚɎ ɝɑɞɣɌɞɖɔ  ɝɚ-

ɝɞɌɎɔɗɔ 164,7Ñ50,79 ɘɖɘ Ɏ ɏɜɟɛɛɑ ɖɚəɞɜɚɗɫ,  

165,0Ñ57,96 ɘɖɘ ɔ 162,7Ñ40,79 ɘɖɘ ɝɜɌɓɟ ɛɚ-

ɝɗɑ ɎɚɓɐɑɕɝɞɎɔɫ ɟɗɨɞɜɌɓɎɟɖɌ  ɔ ɣɑɜɑɓ 2 əɑɐɑɗɔ 

ɝɚɚɞɎɑɞɝɞɎɑəəɚ (ɜɔɝ. 6 Ɍ ð Ɏ). 

ȶɚɜɜɑɗɫɢɔɚəəɧɕ ɌəɌɗɔɓ ɛɌɜɌɘɑɞɜɚɎ  

ɚɍɥɑɕ ɞɚɗɥɔəɧ ɝɑɞɣɌɞɖɔ ɖɜɚɗɔɖɚɎ, ɛɚɗɟɣɑə-

əɧɡ ɝ ɛɚɘɚɥɨɪ ɐɎɟɡ ɜɌɓəɧɡ ɘɑɞɚɐɚɎ ɔɝɝɗɑɐɚ-

ɎɌəɔɫ ð ɛɜɔɒɔɓəɑəəɚɕ ɚɢɑəɖɔ  ɓɌɐəɑɏɚ ɚɞɐɑɗɌ 

ɏɗɌɓɌ ɘɑɞɚɐɚɘ ȺȶȾ  ɔ ɘɚɜɠɚɗɚɏɔɣɑɝɖɚɏɚ ɔɝ-

ɝɗɑɐɚɎɌəɔɫ ɝ ɘɚɜɠɚɘɑɞɜɔɑɕ, ɛɚɖɌɓɌɗ əɌɔɍɚɗɑɑ 

ɝɔɗɨəɟɪ   ɛɜɫɘɟɪ ɖɚɜɜɑɗɫɢɔɪ ɘɑɒɐɟ ɩɞɔɘɔ 

ɛɚɖɌɓɌɞɑɗɫɘɔ Ɏ ɚɝəɚɎəɚɕ ɏɜɟɛɛɑ ɣɑɜɑɓ 2 əɑɐɑ-

ɗɔ ɛɚɝɗɑ Ɍɖɟɝɞɔɣɑɝɖɚɏɚ ɎɚɓɐɑɕɝɞɎɔɫ (r=0,99; 

p<0,01). Ƚɜɑɐəɔɑ ɛɚɖɌɓɌɞɑɗɔ ɚɍɥɑɕ ɞɚɗɥɔəɧ 

ɝɑɞɣɌɞɖɔ ɛɚ ɐɌəəɧɘ ɩɞɔɡ ɔɝɝɗɑɐɚɎɌəɔɕ ɐɚɝɞɚ-

Ɏɑɜəɚ əɑ ɚɞɗɔɣɌɗɔɝɨ ɘɑɒɐɟ ɝɚɍɚɕ Ɏ ɏɜɟɛɛɑ 

ɖɚəɞɜɚɗɫ ɔ ɚɝəɚɎəɚɕ ɏɜɟɛɛɑ Ɏ 1-ɑ ɝɟɞɖɔ ɛɚɝɗɑ 

ɟɗɨɞɜɌɓɎɟɖɚɎɚɏɚ ɎɚɓɐɑɕɝɞɎɔɫ (r=0,78; p=0,03 

ɛɚ ɜɑɓɟɗɨɞɌɞɌɘ ȺȶȾ) ɔ (r=0,86; p<0,01 ɛɚ ɜɑ-

ɓɟɗɨɞɌɞɌɘ ɘɚɜɠɚɗɚɏɔɔ).  

Ⱥɍɝɟɒɐɑəɔɑ. 

Ȯ ɛɚɝɗɑɐəɔɑ ɏɚɐɧ ɤɔɜɚɖɚɑ ɛɜɔɘɑəɑəɔɑ 

əɚɎɧɡ Ɏɧɝɚɖɚɞɑɡəɚɗɚɏɔɣəɧɡ ɔəɝɞɜɟɘɑəɞɌɗɨ-

əɧɡ ɘɑɞɚɐɚɎ ɔɝɝɗɑɐɚɎɌəɔɫ ɚɜɏɌəɌ ɓɜɑəɔɫ ɓəɌ-

ɣɔɞɑɗɨəɚ ɛɚɎɧɝɔɗɚ ɩɠɠɑɖɞɔɎəɚɝɞɨ ɝɛɑɢɔɌɗɔ-

ɓɔɜɚɎɌəəɚɕ ɚɠɞɌɗɨɘɚɗɚɏɔɣɑɝɖɚɕ ɛɚɘɚɥɔ. Ȱɚ-

ɖɌɓɌəɌ ɎɧɝɚɖɌɫ ɔəɠɚɜɘɌɞɔɎəɚɝɞɨ ɟɗɨɞɜɌɓɎɟ-

ɖɚɎɧɡ ɔɝɝɗɑɐɚɎɌəɔɕ (ɂȰȶ, ɉȶ ɔ ȴȰ) Ɏ ɚɢɑəɖɑ 

ɝɚɝɞɚɫəɔɫ ɏɑɘɚɐɔəɌɘɔɖɔ Ɏ ɝɚɝɟɐɌɡ ɏɗɌɓɌ ɛɜɔ 

ɜɌɓɗɔɣəɧɡ ɓɌɍɚɗɑɎɌəɔɫɡ ɚɜɏɌəɌ ɓɜɑəɔɫ [4, 5]. 

ȿɗɨɞɜɌɓɎɟɖɚɎɧɑ ɐɚɛɛɗɑɜɚɎɝɖɔɑ ɘɑɞɚɐɧ ɛɜɔ-

ɚɍɜɑɞɌɪɞ ɚɏɜɚɘəɚɑ ɓəɌɣɑəɔɑ Ɏ ɐɔɌɏəɚɝɞɔɖɑ ɔ 

ɚɛɜɑɐɑɗɑəɔɔ ɞɌɖɞɔɖɔ ɗɑɣɑəɔɫ ɝɚɝɟɐɔɝɞɚɕ ɔ 

ɚɛɟɡɚɗɑɎɚɕ ɛɌɞɚɗɚɏɔɔ ɏɗɌɓɌ, ɎɔɞɜɑɚɜɑɞɔəɌɗɨ-

əɧɡ ɛɚɜɌɒɑəɔɕ ɟ ɍɚɗɨəɧɡ ɝ ɝɌɡɌɜəɧɘ ɐɔɌɍɑ-

ɞɚɘ [6, 7]. ȺɐəɌɖɚ Ɏ ɚɠɞɌɗɨɘɚɗɚɏɔɣɑɝɖɚɕ ɖɗɔ-

əɔɣɑɝɖɚɕ ɛɜɌɖɞɔɖɑ ɍɚɗɨɤɔəɝɞɎɚ ɓɌɜɟɍɑɒəɧɡ 

ɔ ɚɞɑɣɑɝɞɎɑəəɧɡ ɝɛɑɢɔɌɗɔɝɞɚɎ əɑ ɔɝɛɚɗɨɓɟɪɞ 

ɘəɚɏɚɠɟəɖɢɔɚəɌɗɨəɧɑ ɟɗɨɞɜɌɓɎɟɖɚɎɧɑ ɝɖɌəɑ-

ɜɧ ɐɗɫ ɛɜɚɎɑɐɑəɔɫ Ɏɧɝɚɖɚɞɑɡəɚɗɚɏɔɣəɧɡ ɐɚ-

ɛɛɗɑɜɚɎɝɖɔɡ ɘɑɞɚɐɚɎ ɎɎɔɐɟ ɚɞɝɟɞɝɞɎɔɫ ɐɚɖɌ-

ɓɌɞɑɗɨəɚɕ ɍɌɓɧ ɍɑɓɚɛɌɝəɚɝɞɔ Ɏɧɝɚɖɚɔəɞɑə-

ɝɔɎəɚɏɚ ɟɗɨɞɜɌɓɎɟɖɌ.   

Ƚ ɘɚɘɑəɞɌ Ɏəɑɐɜɑəɔɫ ɟɗɨɞɜɌɓɎɟɖɌ Ɏ ɖɗɔ-

əɔɣɑɝɖɟɪ ɘɑɐɔɢɔəɟ ɌɖɞɔɎəɚ ɔɓɟɣɌɗɔɝɨ Ɏɚɛɜɚ-

ɝɧ ɑɏɚ ɎɚɓɐɑɕɝɞɎɔɫ əɌ ɍɔɚɗɚɏɔɣɑɝɖɔɑ ɞɖɌəɔ. 

ȱɥɑ əɌ əɌɣɌɗɨəɚɘ ɩɞɌɛɑ ɜɌɓɎɔɞɔɫ ɘɑɞɚɐɌ ɑɏɚ 

ɍɑɓɚɛɌɝəɚɝɞɨ ɝɎɫɓɧɎɌɗɔ ɝ ɟɜɚɎəɑɘ ɔəɞɑəɝɔɎ-

əɚɝɞɔ ɟɗɨɞɜɌɓɎɟɖɚɎɧɡ Ɏɚɗə ɔɗɔ Ɍɖɟɝɞɔɣɑɝɖɚɕ 

ɘɚɥəɚɝɞɔ [8, 9]. Ȼɚɩɞɚɘɟ,  ɖɌɖ ɍɧɗɚ Ɏɧɤɑ ɟɖɌ- 

ȾɌɍɗɔɢɌ ʈ2.     Ƚɜɑɐəɔɑ ɓəɌɣɑəɔɫ ɞɚɗɥɔəɧ ɝɗɚɑɎ ɝɑɞɣɌɞɖɔ ɛɚ ɐɌəəɧɘ ȺȶȾ ɓɌɐ-

əɑɏɚ ɚɞɐɑɗɌ ɏɗɌɓɌ ɝ ɘɚɜɠɚɘɑɞɜɔɣɑɝɖɚɕ ɚɢɑəɖɚɕ. 

ʉʣʦʠ ʩʝʪʯʘʪʢʠ ʂʦʥʪʨʦʣʴʥʘʷ  

ʛʨʫʧʧʘ 

(ʤʢʤ) 

ʆʩʥʦʚʥʘʷ ʛʨʫʧʧʘ ʉʪʝʧʝʥʴ  

ʜʦʩʪʦʚʝʨʥʦʩʪʠ 

(ʨ) 

ʩʨʘʟʫ ʧʦʩʣʝ  

ʚʦʟʜʝʡʩʪʚʠʷ (ʤʢʤ) 

ʯʝʨʝʟ 14 ʜʥʝʡ  

ʧʦʩʣʝ ʚʦʟʜʝʡʩʪʚʠʷ 

(ʤʢʤ) 

ʇʠʛʤʝʥʪʥʳʡ ʵʧʠʪʝʣʠʡ 3,73 Ñ 1,66 4,74 Ñ 1,91 3,64 Ñ2,07 ʨ>0,05 

ʌʦʪʦʩʝʥʩʦʨʥʳʡ ʩʣʦʡ 29,97 Ñ 9,15 25,50 Ñ 6,608 29,25 Ñ 13,54 ʨ=0,12 

ʅʘʨʫʞʥʳʡ ʷʜʝʨʥʳʡ 

ʩʣʦʡ 

33,1Ñ 15,73 30,51Ñ 11,94 30,35Ñ10,39 ʨ=0,47 

ʅʘʨʫʞʥʳʡ  

ʧʣʝʢʩʠʬʦʨʤʥʳʡ ʩʣʦʡ 

7,02Ñ2,96 7,57Ñ1,81 7,83 Ñ 3,22 ʨ>0,2 

ɺʥʫʪʨʝʥʥʠʡ ʷʜʝʨʥʳʡ 

ʩʣʦʡ 

15,8Ñ5,02 13,27Ñ6,44 13,51Ñ6,23 ʨ=0,09 

ɺʥʫʪʨʝʥʥʠʡ  

ʧʣʝʢʩʠʬʦʨʤʥʳʡ ʩʣʦʡ 

23,61Ñ5,52 20,75Ñ10,65 22,23Ñ8,327 ʨ=0,14 

ʉʣʦʡ ʛʘʥʛʣʠʦʟʥʳʭ 

ʢʣʝʪʦʢ ʠ  

ʥʝʨʚʥʳʭ ʚʦʣʦʢʦʥ 

57,8 

(95% ʜʦʚʝʨʠʪʝʣʴ-

ʥʳʡ ʠʥʪʝʨʚʘʣ 53,4 

ï 69,3) 

52,3 

(95% ʜʦʚʝʨʠʪʝʣʴ-

ʥʳʡ ʠʥʪʝʨʚʘʣ 35,7 

ï 62,7) 

54,43 

(95% ʜʦʚʝʨʠʪʝʣʴ-

ʥʳʡ ʠʥʪʝʨʚʘʣ 48,23 

ï 64,6) 

 

 

ʨ=0,09 

ʆʙʱʘʷ ʪʦʣʱʠʥʘ  

ʩʝʪʯʘʪʢʠ 

164,7Ñ50,79 165,0Ñ57,96 162,7Ñ40,79 ʨ=0,79 

ʇʨʠʤʝʯʘʥʠʝ: n ï ʯʠʩʣʦ ʛʣʘʟ; ʨ ï ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ. 
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ȼɔɝ. 6 a  (Fig. 6 a) 

 

ȼɔɝ. 6 ɍ (Fig. 6 b) 

 

ȼɔɝ. 6 Ɏ (Fig. 6 ɝ) 

ȼɔɝ. 6.      ȸɔɖɜɚɛɜɑɛɌɜɌɞɧ.  

ȯɔɝɞɚɗɚɏɔɣɑɝɖɌɫ ɖɌɜɞɔəɌ ɝɑɞɣɌɞɖɔ ɖɜɚɗɔɖɌ, ɎɔɓɟɌɗɔɓɔɜɟɪɞɝɫ ɜɑɞɔəɌɗɨəɧɑ ɝɗɚɔ: Ɍ ð Ɏ ɏɜɟɛɛɑ ɖɚəɞɜɚɗɫ; ɍ 

ð Ɏ ɚɝəɚɎəɚɕ ɏɜɟɛɛɑ ɝɜɌɓɟ ɛɚɝɗɑ ɎɚɓɐɑɕɝɞɎɔɫ ɟɗɨɞɜɌɓɎɟɖɌ; Ɏ ð Ɏ ɚɝəɚɎəɚɕ ɏɜɟɛɛɑ ɣɑɜɑɓ 2 əɑɐɑɗɔ ɛɚɝɗɑ 

ɎɚɓɐɑɕɝɞɎɔɫ ɟɗɨɞɜɌɓɎɟɖɌ Ɏɧɝɚɖɚɕ Ɍɖɟɝɞɔɣɑɝɖɚɕ ɘɚɥəɚɝɞɔ. ȺɖɜɌɝɖɌ ɏɑɘɌɞɚɖɝɔɗɔəɚɘ-ɩɚɓɔəɚɘ. ȿɎɑɗɔɣɑ-

əɔɑ ɡ 200.  

Fig. 6.     Microsections.   

Histological structure of rabbitõs retina; retinal layers are seen: a ð control group; b ð immediately after ultra-

sound exposure; c ð 2 weeks after exposure of high acoustic power ultrasound. H&E. Zoom x200.  
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ɓɌəɚ, ɔəɞɑəɝɔɎəɚɝɞɨ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɏɚ ɟɗɨɞɜɌ-

ɓɎɟɖɌ ɚɏɜɌəɔɣɔɎɌɑɞɝɫ əɌɝɞɚɗɨɖɚ, əɌɝɖɚɗɨɖɚ 

Ɏɚɓɘɚɒəɚ ɚɍɑɝɛɑɣɔɞɨ ɘɌɖɝɔɘɌɗɨəɟɪ ɔəɠɚɜ-

ɘɌɞɔɎəɚɝɞɨ ɔɝɝɗɑɐɚɎɌəɔɫ ɛɜɔ ɘɔəɔɘɔɓɌɢɔɔ 

ɑɏɚ ɛɚɎɜɑɒɐɌɪɥɑɏɚ ɐɑɕɝɞɎɔɫ (ɛɜɔəɢɔɛ 

ALARA) [10].  

Ȯ ɗɔɞɑɜɌɞɟɜɑ ɔɘɑɪɞɝɫ ɗɔɤɨ ɑɐɔəɔɣəɧɑ 

ɝɚɚɍɥɑəɔɫ, ɛɚɐɞɎɑɜɒɐɌɪɥɔɑ ɍɑɓɚɛɌɝəɚɝɞɨ 

ɛɜɚɎɑɐɑəɔɫ ȿȳȴ ɏɗɌɓəɚɏɚ ɫɍɗɚɖɌ ɝ ɔɝɛɚɗɨɓɚ-

ɎɌəɔɑɘ ɎɧɝɚɖɚɔəɞɑəɝɔɎəɧɡ Ɍɖɟɝɞɔɣɑɝɖɔɡ 

ɝɔɏəɌɗɚɎ. H.D. Palte et al. ɔɓɟɣɌɗɔ ɘɚɜɠɚɗɚɏɔ-

ɣɑɝɖɔɑ ɔɓɘɑəɑəɔɫ ɏɗɌɓ ɟ ɒɔɎɚɞəɧɡ in vivo Ɏ 

ɩɖɝɛɑɜɔɘɑəɞɑ ɛɚɝɗɑ ɐɗɔɞɑɗɨəɚɏɚ Ɍɖɟɝɞɔɣɑɝɖɚ-

ɏɚ ɎɚɓɐɑɕɝɞɎɔɫ ɝ ɛɚɘɚɥɨɪ ɜɌɓɗɔɣəɧɡ ɛɜɔɍɚ-

ɜɚɎ ɔ ɜɑɒɔɘɚɎ ɩɡɚɏɜɌɠɔɔ. ȿ 8 ɖɜɚɗɔɖɚɎ ɏɗɌɓɌ 

ɛɚɐɎɑɜɏɌɗɔ əɑɛɜɑɜɧɎəɚɕ ɔəɝɚəɌɢɔɔ Ɏ ɞɑɣɑəɔɑ 

10 ɘɔəɟɞ, ɛɜɔ ɩɞɚɘ əɌ ɛɜɌɎɧɕ ɏɗɌɓ ɟɝɞɌəɌɎ-

ɗɔɎɌɗɝɫ ɞɜɌəɝɐɨɪɝɑɜ ɣɌɝɞɚɞɚɕ ɔɓɗɟɣɑəɔɫ ɚɞ 4 

ɐɚ 8 ȸȯɢ ɝ ɛɌɜɌɘɑɞɜɌɘɔ MI=1,0, TI=0,8, əɌ ɗɑ-

Ɏɧɕ ɏɗɌɓ ð 40 ȸȯɢ (MI ɔ TI ɝɚɝɞɌɎɗɫɗɔ 0,3). ȻɌ-

ɞɚɘɚɜɠɚɗɚɏɔɣɑɝɖɔɡ ɛɜɔɓəɌɖɚɎ ɛɚɎɜɑɒɐɑəɔɫ 

ɞɖɌəɑɕ ɚɍɚɗɚɣɑɖ ɚɍɚɔɡ ɏɗɌɓ ɚɛɧɞəɧɡ ɒɔɎɚɞ-

əɧɡ Ɏ ɜɑɓɟɗɨɞɌɞɑ ɔɝɝɗɑɐɚɎɌəɔɫ ɎɧɫɎɗɑəɚ əɑ 

ɍɧɗɚ [11].  

Ȱɜɟɏɔɑ ɌɎɞɚɜɧ ɔɝɝɗɑɐɚɎɌɗɔ ɍɑɓɚɛɌɝəɚɝɞɨ 

ɛɜɚɎɑɐɑəɔɫ ɝɚəɚɩɗɌɝɞɚɏɜɌɠɔɔ ɝɐɎɔɏɚɎɚɕ Ɏɚɗ-

əɧ (ARFI) Ɏ ɩɖɝɛɑɜɔɘɑəɞɑ əɌ 126 ɖɜɧɝɌɡ. Ȯ 

ɡɚɐɑ ɔɝɝɗɑɐɚɎɌəɔɕ ɘɚɥəɚɝɞɨ ɟɗɨɞɜɌɓɎɟɖɚɎɚɏɚ 

ɝɔɏəɌɗɌ (5, 10, 20, 50 ɔ 100%) ɔ ɖɜɌɞəɚɝɞɨ ɔɝ-

ɝɗɑɐɚɎɌəɔɫ (5ð10 ɛɚɎɞɚɜɚɎ) ɎɌɜɨɔɜɚɎɌɗɔ. Ȱɗɫ 

ɚɢɑəɖɔ ɌəɌɞɚɘɚ-ɠɟəɖɢɔɚəɌɗɨəɚɏɚ ɝɚɝɞɚɫəɔɫ 

ɚɜɏɌəɌ ɓɜɑəɔɫ əɌ 1, 3 ɔ 7-ɑ ɝɟɞɖɔ ɛɚɝɗɑ Ɍɖɟ-

ɝɞɔɣɑɝɖɚɏɚ ɎɚɓɐɑɕɝɞɎɔɫ Ɏɧɛɚɗəɫɗɔ ɍɔɚɘɔɖɜɚ-

ɝɖɚɛɔɣɑɝɖɚɑ, ɩɗɑɖɞɜɚɠɔɓɔɚɗɚɏɔɣɑɝɖɚɑ ɔ ɛɌɞɚ-

ɘɚɜɠɚɗɚɏɔɣɑɝɖɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɞɖɌəɑɕ ɏɗɌɓɌ. 

Ȼɚɗɟɣɑəəɧɑ ɜɑɓɟɗɨɞɌɞɧ ɛɚɖɌɓɌɗɔ ɚɞɝɟɞɝɞɎɔɑ 

ɖɌɖɔɡ-ɗɔɍɚ ɝɞɜɟɖɞɟɜəɧɡ əɌɜɟɤɑəɔɕ ɝɚ ɝɞɚɜɚ-

əɧ ɚɍɚɗɚɣɑɖ ɏɗɌɓəɚɏɚ ɫɍɗɚɖɌ [12]. 

Silverman R.H., Lizzi F.L. ɝ ɝɚɌɎɞ. ɝ ɛɚɘɚ-

ɥɨɪ ɍɔɚɘɔɖɜɚɝɖɚɛɔɔ ɛɚɖɌɓɌɗɔ ɚɞɝɟɞɝɞɎɔɑ 

ɔɓɘɑəɑəɔɕ ɜɚɏɚɎɔɢɧ ɛɚɝɗɑ ɎɚɓɐɑɕɝɞɎɔɫ ɟɗɨ-

ɞɜɌɓɎɟɖɌ ɣɌɝɞɚɞɚɕ 10 ȸȯɢ ɔ ɔəɞɑəɝɔɎəɚɝɞɨɪ 4 

ɘɖȰɒ [13]. Ȯ ɩɖɝɛɑɜɔɘɑəɞɌɗɨəɚɕ ɜɌɍɚɞɑ ȶ.ɉ. 

ȽɗɚɍɚɐɔəɌ ɍɧɗɚ ɔɓɟɣɑəɚ Ɏɗɔɫəɔɑ ɟɗɨɞɜɌɓɎɟɖɌ 

ɣɌɝɞɚɞɚɕ 12 ȸȯɢ ɔ  MI = 1,2ð1,3 Ɏ ɜɑɒɔɘɌɡ Ȯ-

ɝɖɌəɔɜɚɎɌəɔɫ ɔ  ɂȰȶ Ɏ ɞɑɣɑəɔɑ 30 ɘɔəɟɞ əɌ 

ɞɖɌəɔ ɏɗɌɓ 15 ɖɜɚɗɔɖɚɎ. Ȼɜɔ ɩɞɚɘ ɖɚəɞɜɚɗɨ-

əɧɕ ɏɗɌɓ ɛɚɐɎɑɜɏɌɗɝɫ ɎɚɓɐɑɕɝɞɎɔɪ ɟɗɨɞɜɌɓɎɟ-

ɖɚɎɧɡ Ɏɚɗə ɗɔɤɨ Ɏ ɜɑɒɔɘɑ Ȯ-ɝɖɌəɔɜɚɎɌəɔɫ 

ɛɜɔ ȸI əɑ ɍɚɗɑɑ 0,3 əɌ ɛɜɚɞɫɒɑəɔɔ 10 ɘɔəɟɞ 

[14]. Ƀɑɜɑɓ 12ð14 ɣɌɝɚɎ ɛɚɝɗɑ ɟɗɨɞɜɌɓɎɟɖɚɎɚɏɚ 

ɎɚɓɐɑɕɝɞɎɔɫ ɌɎɞɚɜɚɘ ɍɧɗɚ Ɏɧɛɚɗəɑəɚ ɛɌɞɚ-

ɘɚɜɠɚɗɚɏɔɣɑɝɖɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɚɍɚɗɚɣɑɖ 

ɩəɟɖɗɑɔɜɚɎɌəəɧɡ ɏɗɌɓ ɒɔɎɚɞəɧɡ, Ɏ ɜɑɓɟɗɨɞɌɞɑ 

ɖɚɞɚɜɚɏɚ ɝɞɜɟɖɞɟɜəɧɑ ɔɓɘɑəɑəɔɫ ɚɍɚɗɚɣɑɖ 

ɚɍɚɔɡ ɏɗɌɓ əɑ ɍɧɗɔ ɚɍəɌɜɟɒɑəɧ.  

Ȯ ɚɞɗɔɣɔɑ ɚɞ ɛɜɑɐɧɐɟɥɔɡ ɩɖɝɛɑɜɔɘɑə-

ɞɌɗɨəɧɡ ɔɝɝɗɑɐɚɎɌəɔɕ, əɌɘɔ ɎɛɑɜɎɧɑ ɍɧɗɌ 

ɛɜɚɎɑɐɑəɌ ɘɚɜɠɚɘɑɞɜɔɣɑɝɖɌɫ ɚɢɑəɖɌ ɝɚɝɞɚɫ-

əɔɫ ɝɑɞɣɌɞɖɔ Ɏ ɐɔəɌɘɔɖɑ ɛɚɝɗɑ Ɍɖɟɝɞɔɣɑɝɖɚɏɚ 

ɎɚɓɐɑɕɝɞɎɔɫ əɌ ɏɗɌɓəɚɑ ɫɍɗɚɖɚ ɔ ɟɝɞɌəɚɎɗɑəɚ 

ɚɞɝɟɞɝɞɎɔɑ ɐɚɝɞɚɎɑɜəɚɏɚ Ɏɗɔɫəɔɫ ɐɔɌɏəɚɝɞɔ-

ɣɑɝɖɚɏɚ ɟɗɨɞɜɌɓɎɟɖɌ Ɏɧɝɚɖɚɕ Ɍɖɟɝɞɔɣɑɝɖɚɕ 

ɘɚɥəɚɝɞɔ ɝ MI 0,9-1,0 ɔ TI 1,5-2.0 əɌ ɞɚɗɥɔəɟ 

ɜɑɞɔəɌɗɨəɚɕ ɞɖɌəɔ ɒɔɎɚɞəɧɡ. ȶɜɚɘɑ ɞɚɏɚ,  

ɖɚɘɛɗɑɖɝəɚɑ ɚɍɝɗɑɐɚɎɌəɔɑ ɛɑɜɑɐəɑɏɚ ɚɞɐɑɗɌ 

ɏɗɌɓɌ, ɎɖɗɪɣɌɪɥɑɑ ɛɟɛɛɔɗɚɘɑɞɜɔɪ, ɚɖɜɌɤɔ-

ɎɌəɔɑ ɠɗɪɚɜɑɝɢɑɔəɚɘ ɜɚɏɚɎɚɕ ɚɍɚɗɚɣɖɔ ɔ  

ɞɑɜɘɚɘɑɞɜɔɪ ɛɚɎɑɜɡəɚɝɞɔ ɜɚɏɚɎɔɢɧ, ɖɚɞɚɜɌɫ 

ɫɎɗɫɑɞɝɫ ɍɑɝɝɚɝɟɐɔɝɞɚɕ ɝɞɜɟɖɞɟɜɚɕ ɝ Ɏɑɜɚɫɞ-

əɚɝɞɨɪ ɑɑ ɛɑɜɑɏɜɑɎɌ ɛɜɔ ɎɧɝɚɖɚɔəɞɑəɝɔɎəɚɘ 

Ɍɖɟɝɞɔɣɑɝɖɚɘ Ɏɗɔɫəɔɔ, ɞɌɖɒɑ əɑ ɎɧɫɎɔɗɚ  

ɝɞɜɟɖɞɟɜəɧɡ ɛɚɎɜɑɒɐɑəɔɕ, ɖɌɖ Ɏ ɍɗɔɒɌɕɤɑɘ, 

ɞɌɖ ɔ ɚɞɝɜɚɣɑəəɚɘ ɛɑɜɔɚɐɑ.  

ȹɌɘɔ ɟɝɞɌəɚɎɗɑəɚ, ɣɞɚ ɎɚɓɐɑɕɝɞɎɔɑ ɐɔɌ-

ɏəɚɝɞɔɣɑɝɖɚɏɚ ɟɗɨɞɜɌɓɎɟɖɌ ɘɌɖɝɔɘɌɗɨəɚɕ 

ɘɚɥəɚɝɞɔ əɑ ɎɧɓɧɎɌɑɞ ɛɚɎɧɤɑəɔɫ ȮȯȰ ɟ ɒɔ-

Ɏɚɞəɧɡ, əɑ ɝɘɚɞɜɫ əɌ Ɏɑɜɚɫɞəɚɝɞɨ ɖɌɎɔɞɌɢɔ-

ɚəəɚɏɚ ɎɚɓɐɑɕɝɞɎɔɫ ɟɗɨɞɜɌɓɎɟɖɌ əɌ ɎɗɌɏɟ ɛɑ-

ɜɑɐəɑɕ ɖɌɘɑɜɧ. Ƚɡɚɒɔɑ ɜɑɓɟɗɨɞɌɞɧ ɍɧɗɔ 

ɛɜɑɐɝɞɌɎɗɑəɧ R. Urs ɔ ɝɚɌɎɞ.  Ɏ ɩɖɝɛɑɜɔɘɑəɞɑ 

əɌ ɒɔɎɚɞəɧɡ Ɏ ɩɖɝɛɑɜɔɘɑəɞɑ əɌ ɖɜɧɝɌɡ ɛɜɔ 

ɔɝɛɚɗɨɓɚɎɌəɔɔ ɔɘɛɟɗɨɝəɚɕ ɐɚɛɛɗɑɜɚɏɜɌɠɔɔ. 

ȬɎɞɚɜɧ   əɑ ɎɧɫɎɔɗɔ ɖɌɖɔɡ-ɗɔɍɚ ɝɞɜɟɖɞɟɜəɧɡ 

ɛɚɎɜɑɒɐɑəɔɕ ɛɑɜɑɐəɑɏɚ ɚɞɐɑɗɌ ɏɗɌɓɌ əɌ Ɏɝɑɡ 

ɩɞɌɛɌɡ ɜɌɍɚɞɧ [15]. 

Ȯ əɌɤɑɘ ɩɖɝɛɑɜɔɘɑəɞɑ ɎɛɑɜɎɧɑ ɍɧɗɌ 

ɎɧɛɚɗəɑəɌ ɛɜɔɒɔɓəɑəəɌɫ ɚɢɑəɖɌ ɘɔɖɜɚ-

ɝɞɜɟɖɞɟɜəɧɡ ɡɌɜɌɖɞɑɜɔɝɞɔɖ ɓɌɐəɑɏɚ ɚɞɐɑɗɌ 

ɏɗɌɓɌ ɟ ɒɔɎɚɞəɧɡ ɛɚɝɗɑ ɎɚɓɐɑɕɝɞɎɔɫ ɟɗɨɞɜɌ-

ɓɎɟɖɚɘ ɔ ɐɚɝɞɚɎɑɜəɚ ɟɝɞɌəɚɎɗɑəɚ ɚɞɝɟɞɝɞɎɔɑ 

ɝɞɜɟɖɞɟɜəɧɡ ɜɑɞɔəɌɗɨəɧɡ ɔɓɘɑəɑəɔɕ Ɏ ɢɑə-

ɞɜɌɗɨəɚɕ ɓɚəɑ ɝɑɞɣɌɞɖɔ. 

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɛɜɑɐɝɞɌɎɗɑəəɧɑ əɌɘɔ 

ɜɑɓɟɗɨɞɌɞɧ ɩɖɝɛɑɜɔɘɑəɞɌɗɨəɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ, 

ɎɖɗɪɣɌɪɥɑɏɚ ɖɚɘɛɗɑɖɝ ɔəɝɞɜɟɘɑəɞɌɗɨəɧɡ ɔ 

ɘɚɜɠɚɗɚɏɔɣɑɝɖɔɡ ɘɑɞɚɐɚɎ, ɛɚɓɎɚɗɔɗɔ  ɚɢɑəɔɞɨ 

Ɏɗɔɫəɔɑ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɏɚ ɟɗɨɞɜɌɓɎɟɖɌ Ɏɧɝɚ-

ɖɚɕ Ɍɖɟɝɞɔɣɑɝɖɚɕ ɘɚɥəɚɝɞɔ   əɌ ɞɖɌəɔ ɏɗɌɓɌ   

ɔ ɚɛɜɑɐɑɗɔɞɨ ɚɞɝɟɞɝɞɎɔɑ ɛɚɎɜɑɒɐɑəɔɫ  ɝɞɜɟɖ-

ɞɟɜ ɛɑɜɑɐəɑɏɚ ɔ ɓɌɐəɑɏɚ ɚɞɐɑɗɚɎ ɏɗɌɓɌ Ɏ ɍɗɔ-

ɒɌɕɤɑɘ ɔ ɚɞɝɜɚɣɑəəɚɘ ɛɑɜɔɚɐɑ ɛɚɝɗɑ ɑɏɚ Ɏɚɓ-

ɐɑɕɝɞɎɔɫ.  ȽɚɏɗɌɝəɚ əɌɤɔɘ ɐɌəəɧɘ, ɔəɞɑə-

ɝɔɎəɚɝɞɨ ɟɗɨɞɜɌɓɎɟɖɌ, ɔɝɛɚɗɨɓɟɑɘɌɫ ɛɜɔ Ɏɧ-

ɛɚɗəɑəɔɔ ȿȳȴ ɏɗɌɓɌ ɔ ɚɜɍɔɞɧ ɝ ɚɢɑəɖɚɕ ɖɜɚ-

ɎɚɞɚɖɌ, ɓəɌɣɔɞɑɗɨəɚ əɔɒɑ ɞɌɖɚɎɚɕ, ɖɚɞɚɜɌɫ 

ɘɚɒɑɞ ɎɧɓɎɌɞɨ ɛɚɎɜɑɒɐɑəɔɑ ɚɛɞɔɣɑɝɖɔɡ ɝɜɑɐ 

ɏɗɌɓɌ ɔ ɞɖɌəɑɕ ɝɑɞɣɌɞɖɔ. 

ȮɧɎɚɐɧ. 

1.  ȹɌ ɚɝəɚɎɌəɔɔ ɜɑɓɟɗɨɞɌɞɚɎ ɩɖɝɛɑɜɔ-

ɘɑəɞɌɗɨəɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ əɌ ɖɜɚɗɔɖɌɡ in vivo 

ɎɛɑɜɎɧɑ ɐɚɖɌɓɌəɚ, ɣɞɚ ɎɧɝɚɖɚɔəɞɑəɝɔɎəɧɕ 

ɐɔɌɏəɚɝɞɔɣɑɝɖɔɕ ɟɗɨɞɜɌɓɎɟɖ (MI 0,9-1,2; TI 

1,5 -2.0, Ispta.3 50 ɘȮɞ/ɝɘ2) əɑ ɚɖɌɓɧɎɌɑɞ Ɏɗɔ-

ɫəɔɫ əɌ ɚɠɞɌɗɨɘɚɞɚəɟɝ, ɞɑɘɛɑɜɌɞɟɜɟ ɜɚɏɚɎɔ-

ɢɧ, ɝɚɝɞɚɫəɔɑ ɓɜɌɣɖɚɎ   ɔ əɑ ɎɧɓɧɎɌɑɞ ɝɞɜɟɖ-

ɞɟɜəɧɡ ɔɓɘɑəɑəɔɕ  ɛɑɜɑɐəɑɏɚ ɔ ɓɌɐəɑɏɚ ɚɞɐɑ-

ɗɚɎ ɏɗɌɓɌ Ɏ ɍɗɔɒɌɕɤɑɘ ɔ ɚɞɝɜɚɣɑəəɚɘ ɛɑɜɔɚ-

ɐɑ ɛɚɝɗɑ Ɍɖɟɝɞɔɣɑɝɖɚɏɚ ɎɚɓɐɑɕɝɞɎɔɫ.  

2.  ȿɣɔɞɧɎɌɫ ɚɞɝɟɞɝɞɎɔɑ əɑɏɌɞɔɎəɚɏɚ 
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Ɏɗɔɫəɔɫ ɎɧɝɚɖɚɔəɞɑəɝɔɎəɚɏɚ ɐɔɌɏəɚɝɞɔɣɑɝɖɚ-

ɏɚ ɟɗɨɞɜɌɓɎɟɖɌ əɌ ɚɛɞɔɣɑɝɖɔɑ ɝɜɑɐɧ ɔ ɚɍɚɗɚɣ-

ɖɔ ɏɗɌɓɌ Ɏ ɩɖɝɛɑɜɔɘɑəɞɑ, əɑɚɍɡɚɐɔɘɚ ɛɜɚɎɑ-

ɐɑəɔɑ ɐɌɗɨəɑɕɤɔɡ ɔɝɝɗɑɐɚɎɌəɔɕ ɛɚ ɖɚɜɜɑɖɞɔ-

ɜɚɎɖɑ ɔəɐɑɖɝɚɎ Ɍɖɟɝɞɔɣɑɝɖɚɕ ɘɚɥəɚɝɞɔ, ɜɑ-

ɖɚɘɑəɐɚɎɌəəɧɡ FDA (Food and Drug 

Administration ĭ ȿɛɜɌɎɗɑəɔɑ ɛɚ ɖɚəɞɜɚɗɪ ɖɌ-

ɣɑɝɞɎɌ ɛɔɥɑɎɧɡ ɛɜɚɐɟɖɞɚɎ ɔ ɗɑɖɌɜɝɞɎɑəəɧɡ 

ɝɜɑɐɝɞɎ) Ɏ 1997 ɏ. ɐɗɫ ɛɜɚɎɑɐɑəɔɫ ɟɗɨɞɜɌɓɎɟ-

ɖɚɎɧɡ ɔɝɝɗɑɐɚɎɌəɔɕ Ɏ ɚɠɞɌɗɨɘɚɗɚɏɔɔ. 

ȴɝɞɚɣəɔɖ ɠɔəɌəɝɔɜɚɎɌəɔɫ ɔ ɖɚə-

ɠɗɔɖɞ ɔəɞɑɜɑɝɚɎ. 

ȬɎɞɚɜɧ ɐɌəəɚɕ ɝɞɌɞɨɔ ɛɚɐɞɎɑɜɐɔɗɔ ɚɞ-

ɝɟɞɝɞɎɔɑ ɠɔəɌəɝɚɎɚɕ ɛɚɐɐɑɜɒɖɔ ɔɝɝɗɑɐɚɎɌ-

əɔɫ ɔ ɖɚəɠɗɔɖɞɌ ɔəɞɑɜɑɝɚɎ, ɚ ɖɚɞɚɜɧɡ əɑɚɍ-

ɡɚɐɔɘɚ ɝɚɚɍɥɔɞɨ. 
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ɑɗɨ. ȻɚɖɌɓɌɞɨ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɑ Ɏɚɓɘɚɒəɚɝɞɔ ɝɞɜɑɝɝ-ȸȼȾ ɝɑɜɐɢɌ Ɏ ɎɧɫɎɗɑəɔɔ ɝɞɜɑɝɝ-

ɔəɐɟɢɔɜɚɎɌəəɚɕ ɔɤɑɘɔɔ ɘɔɚɖɌɜɐɌ, Ɍ ɞɌɖɒɑ ɚɢɑəɔɞɨ ɛɑɜɑəɚɝɔɘɚɝɞɨ Ɍɐɑəɚɓɔəɞɜɔ-

ɠɚɝɠɌɞɌ (ȬȾɀ) ɛɜɔ ɛɜɚɎɑɐɑəɔɔ ɛɑɜɠɟɓɔɚəəɚɕ ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɚɕ ɞɚɘɚɏɜɌɠɔɔ 

(ȸȼȾ) ɝɑɜɐɢɌ.  

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. ȻɑɜɠɟɓɔɚəəɌɫ ɝɞɜɑɝɝ-ȸȼȾ ɝɑɜɐɢɌ ɝ ɠɌɜɘɌɖɚɗɚɏɔɣɑɝɖɚɕ 

əɌɏɜɟɓɖɚɕ ɎɧɛɚɗəɫɗɌɝɨ ɟ 40 ɛɌɢɔɑəɞɚɎ ɝ Ɏɑɜɚɫɞəɚɕ ɔɗɔ ɐɔɌɏəɚɝɞɔɜɚɎɌəəɚɕ ɔɤɑɘɔɣɑɝɖɚɕ ɍɚ-

ɗɑɓəɨɪ ɝɑɜɐɢɌ. Ȯ ɖɌɣɑɝɞɎɑ ɠɌɜɘɌɖɚɗɚɏɔɣɑɝɖɚɕ əɌɏɜɟɓɖɔ ɍɧɗɌ ɔɝɛɚɗɨɓɚɎɌəɌ ȬȾɀ Ɏ ɐɚɓɑ 160 

ɘɖɏ/ɖɏ/ɘɔə ɛɜɔ ɎɎɑɐɑəɔɔ Ɏ ɞɑɣɑəɔɑ 3-5 ɘɔə. ȳɌ ɝɞɜɑɝɝ-ɔəɐɟɢɔɜɚɎɌəəɧɕ ɐɑɠɑɖɞ ɛɑɜɠɟɓɔɔ 

ɘɔɚɖɌɜɐɌ ɛɜɔəɔɘɌɗɔ ɓɚəɟ ɏɔɛɚɔəɞɑəɝɔɎəɚɏɚ ɝɔɏəɌɗɌ ɛɜɔ ɛɑɜɎɚɘ ɛɜɚɡɚɒɐɑəɔɔ ɖɚəɞɜɌɝɞəɚɏɚ 

ɛɜɑɛɌɜɌɞɌ əɌ ɛɜɚɞɫɒɑəɔɔ əɑ ɘɑəɑɑ 3 ɛɚɝɗɑɐɚɎɌɞɑɗɨəɧɡ ɔɓɚɍɜɌɒɑəɔɕ.  

ȼɑɓɟɗɨɞɌɞɧ. Ⱦɫɒɑɗɧɡ ɛɚɍɚɣəɧɡ ɜɑɌɖɢɔɕ əɌ ɎɎɑɐɑəɔɑ ȬȾɀ ɓɌɜɑɏɔɝɞɜɔɜɚɎɌəɚ əɑ ɍɧɗɚ. 

ɄɌəɝ ɎɧɫɎɗɑəɔɫ ɐɑɠɑɖɞɌ ɛɑɜɠɟɓɔɔ Ɏ ɓɚəɑ, ɝɚɚɞɎɑɞɝɞɎɟɪɥɑɕ ɍɌɝɝɑɕəɟ ɛɚɜɌɒɑəəɧɡ ɖɚɜɚəɌɜ-

əɧɡ Ɍɜɞɑɜɔɕ (ȶȬ), ɍɧɗ Ɏɧɤɑ ɍɚɗɑɑ ɣɑɘ Ɏ 2 ɜɌɓɌ (ȺɄ = 2.62 (1.06-6.66), ɜ=0,038) ɛɚ ɝɜɌɎəɑəɔɪ ɝ 

ɓɚəɌɘɔ, ɖɜɚɎɚɝəɌɍɒɌɪɥɔɘɔɝɫ əɑɔɓɘɑəɑəəɧɘɔ ȶȬ. ȿ 7 ɛɌɢɔɑəɞɚɎ ɝɟɍɩəɐɚɖɌɜɐɔɌɗɨəɧɑ ɐɑɠɑɖ-

ɞɧ ɛɑɜɠɟɓɔɔ ɍɧɗɔ ɚɍəɌɜɟɒɑəɧ ɛɜɔ ɘɌɗɚɔɓɘɑəɑəəɧɡ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɫɡ ɔ ɔɘɑɗɔ ɢɔɜɖɟɗɫɜ-

əɧɕ ɐɔɠɠɟɓəɧɕ ɡɌɜɌɖɞɑɜ.   

ȳɌɖɗɪɣɑəɔɑ. ȴɝɛɚɗɨɓɚɎɌəɔɑ ɌɐɑəɚɓɔəɞɜɔɠɚɝɠɌɞɌ Ɏ ɖɌɣɑɝɞɎɑ ɠɌɜɘɌɖɚɗɚɏɔɣɑɝɖɚɕ 

əɌɏɜɟɓɖɔ ɟɐɚɎɗɑɞɎɚɜɔɞɑɗɨəɚ ɛɑɜɑəɚɝɔɞɝɫ ɛɜɔ ɛɜɚɎɑɐɑəɔɔ ɛɑɜɠɟɓɔɚəəɚɕ ȸȼȾ ɝɑɜɐɢɌ. ȭɗɌɏɚɐɌ-

ɜɫ Ɏɚɓɘɚɒəɚɝɞɔ ɎɧɫɎɗɑəɔɫ ɐɑɠɑɖɞɚɎ ɛɑɜɠɟɓɔɔ ɘɔɚɖɌɜɐɌ Ɏ ɝɟɍɩəɐɚɖɌɜɐɔɌɗɨəɚɕ ɓɚəɑ ɝɞɌəɚɎɔɞ-

ɝɫ Ɏɚɓɘɚɒəɧɘ ɎɧɫɎɗɑəɔɑ ɛɜɑɡɚɐɫɥɑɕ ɔɤɑɘɔɔ ɘɔɚɖɌɜɐɌ əɑ ɞɚɗɨɖɚ Ɏ ɜɑɓɟɗɨɞɌɞɑ ɝɞɑəɚɓɔɜɟɪɥɑ-

ɏɚ ɌɞɑɜɚɝɖɗɑɜɚɓɌ, əɚ ɔ ɚɍɟɝɗɚɎɗɑəəɚɕ, Ɏɑɜɚɫɞəɚ, ɖɚɜɚəɌɜəɚɕ ɘɔɖɜɚɝɚɝɟɐɔɝɞɚɕ ɐɔɝɠɟəɖɢɔɑɕ. 
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ɔɤɑɘɔɫ ɘɔɚɖɌɜɐɌ, ɛɑɜɠɟɓɔɫ ɘɔɚɖɌɜɐɌ. 
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PERFUSION CARDIAC MAGNETIC RESONANCE WITH ADENOSINE TRIPHOSPHATE IN THE 

DIAGNOSIS OF MYOCARDIAL ISCHEMIA 

 

Stukalova O.V. 1, Pivovarova A.I. 1, Soboleva G.N. 1, Ternovoy S.K.1,2, Karpov Y.A. 1 

 
1 E.I. Chazov National medical research centre of cardiology.  

2 I.M. Sechenov First Moscow State Medical Univers ity (Sechenov University). Moscow, Russia . 

 

urpose.   To show abilities of stress cardiac magnetic resonance (CMR) in diagnostics of my-

ocardial ischemia; to evaluate the tolerance of using adenosine triphosphate (ATP) in perfu-

sion cardiac magnetic resonan ce in diagnostics of myocardial ischemia.  

Materials and methods.  Perfusion stress CMR was provided in 40 patients with suspected 

or known ischemic heart disease. ATP was used for pharmacological stress in dose 160 mkg/kg/min 

during 3 -5 min. Stress -induced  perfusion myocardial defect was defined as the area of low signal in-

tensity during the first pass of contrast on 3 and more following images.  

Results.  Severe adverse effects of ATP infusion were not detected. The chance of appearance 

perfusion defect in zone, associated with atherosclerosis obstruction in coronary arteries, were high-

er more than 2 times (ȺR = 2.62 (1.06-6.66), ɜ=0,038) compared to the zones supplied with blood by 

unaltered coronary arteries. In 7 patients, subendocardial perfusion defects  were found in slightly 

altered coronary arteries and had a circular diffuse character.  

Conclusion.  ATP is a safe stress agent for perfusion cardiac magnetic resonance. Diagnostics 

myocardial ischaemia become possible due to detection of perfusion defects in subendocardial zone 

in consequence not only of obstructive coronary artery disease but also as a result of coronary mi-

crovascular dysfunction.  

 

 

Keywords: perfusion cardiac MR, stress CMR, adenosine triphosphate, myocardial ischaemia, 

myocardial perfusi on.  
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ɑɝɘɚɞɜɫ əɌ ɝəɔɒɑəɔɑ ɝɘɑɜɞəɚɝɞɔ 

ɚɞ ɝɑɜɐɑɣəɚ-ɝɚɝɟɐɔɝɞɧɡ ɚɝɗɚɒəɑ-

əɔɕ Ɏ ɜɌɓɎɔɞɧɡ ɝɞɜɌəɌɡ, ɔɤɑɘɔɣɑ-

ɝɖɌɫ ɍɚɗɑɓəɨ ɝɑɜɐɢɌ (ȴȭȽ) ɚɝɞɌɑɞɝɫ 

Ɏɑɐɟɥɑɕ ɛɜɔɣɔəɚɕ ɓɌɍɚɗɑɎɌɑɘɚɝɞɔ 

ɔ ɝɘɑɜɞəɚɝɞɔ Ɏɚ Ɏɝɑɘ ɘɔɜɑ [1, 2] Ȯ ɝɎɫɓɔ ɝ 

ɩɞɔɘ, ɝɎɚɑɎɜɑɘɑəəɚɑ ɎɧɫɎɗɑəɔɑ ɔ ɗɑɣɑəɔɑ 

ɔɤɑɘɔɔ ɘɔɚɖɌɜɐɌ ɫɎɗɫɑɞɝɫ əɑɚɍɡɚɐɔɘɧɘ 

ɐɗɫ ɝəɔɒɑəɔɫ ɔəɎɌɗɔɐɔɓɌɢɔɔ ɔ ɝɘɑɜɞəɚɝɞɔ 

ɎɝɗɑɐɝɞɎɔɑ ɝɑɜɐɑɣəɚ-ɝɚɝɟɐɔɝɞɧɡ ɓɌɍɚɗɑɎɌəɔɕ 

(ȽȽȳ).   

çȳɚɗɚɞɧɘ ɝɞɌəɐɌɜɞɚɘè Ɏ ɎɧɫɎɗɑəɔɔ 

ɝɞɑəɚɓɔɜɚɎɌəɔɫ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ (ȶȬ) 

ɫɎɗɫɑɞɝɫ ɔəɎɌɓɔɎəɌɫ ɖɚɜɚəɌɜɚɏɜɌɠɔɫ (ȶȬȯ), 

ɚɐəɌɖɚ ɑɑ ɛɜɚɎɑɐɑəɔɑ ɛɚɖɌɓɌəɚ ɛɌɢɔɑəɞɌɘ ɝ 

Ɏɧɝɚɖɚɕ ɖɗɔəɔɣɑɝɖɚɕ Ɏɑɜɚɫɞəɚɝɞɨɪ ȴȭȽ. 

ȮɧɫɎɗɑəɔɑ ɝɞɑɛɑəɔ ɝɞɑəɚɓɔɜɚɎɌəɔɫ ȶȬ ɘɑ-

əɑɑ 90% ɞɜɑɍɟɑɞ ɛɚɐɞɎɑɜɒɐɑəɔɫ ɠɟəɖɢɔɚ-

əɌɗɨəɚɕ ɓəɌɣɔɘɚɝɞɔ ɝɞɑəɚɓɌ ɛɜɔ əɌɏɜɟɓɚɣ-

əɚɕ ɛɜɚɍɑ ɗɔɍɚ ɛɜɔ ɔɓɘɑɜɑəɔɔ ɠɜɌɖɢɔɚəəɚ-

ɏɚ ɜɑɓɑɜɎɌ ɖɜɚɎɚɞɚɖɌ (ɀȼȶ) [3]. 

ȽɚɏɗɌɝəɚ ɖɗɔəɔɣɑɝɖɔɘ ɜɑɖɚɘɑəɐɌɢɔɫɘ 

ɛɚ ɝɞɌɍɔɗɨəɚɕ ȴȭȽ ɛɌɢɔɑəɞɌɘ ɝ ɛɜɚɘɑɒɟ-

ɞɚɣəɚɕ ɛɜɑɐɞɑɝɞɚɎɚɕ Ɏɑɜɚɫɞəɚɝɞɨɪ ȴȭȽ ɐɔɌ-

ɏəɚɝɞɔɖɟ ɔɤɑɘɔɔ ɘɔɚɖɌɜɐɌ ɜɑɖɚɘɑəɐɚɎɌəɚ 

əɌɣɔəɌɞɨ ɝ ɛɜɔɘɑəɑəɔɫ əɑɔəɎɌɓɔɎəɧɡ Ɏɔɓɟ-

Ɍɗɔɓɔɜɟɪɥɔɡ ɘɑɞɚɐɚɎ. ȿɣɔɞɧɎɌɫ ɜɌɓəɚɚɍɜɌ-

ɓɔɑ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɡ ɞɑɝɞɚɎ, Ɏɧɍɚɜ əɌɔɍɚɗɑɑ 

ɚɛɞɔɘɌɗɨəɚɏɚ ɘɑɞɚɐɌ ɎɔɓɟɌɗɔɓɌɢɔɔ ɫɎɗɫɑɞɝɫ 

ɓɌɐɌɣɑɕ ɐɗɫ ɎɜɌɣɌ-ɖɌɜɐɔɚɗɚɏɌ ɝ ɟɣɑɞɚɘ ɖɗɔ-

əɔɣɑɝɖɔɡ ɚɝɚɍɑəəɚɝɞɑɕ ɛɌɢɔɑəɞɌ, Ɍ ɞɌɖɒɑ 

ɩɠɠɑɖɞɔɎəɚɝɞɔ, ɍɑɓɚɛɌɝəɚɝɞɔ ɔ ɐɚɝɞɟɛəɚɝɞɔ 

ɘɑɞɚɐɌ Ɏ ɟɣɜɑɒɐɑəɔɔ [4 - 7]. Ⱥɐəɔɘ ɔɓ ɞɌɖɔɡ 

ɘɑɞɚɐɚɎ ɫɎɗɫɑɞɝɫ ɝɞɜɑɝɝ-ȸȼȾ ɝɑɜɐɢɌ, əɌɔɍɚ-

ɗɑɑ ɣɌɝɞɚ ɎɧɛɚɗəɫɑɘɌɫ ɝ ɠɌɜɘɌɖɚɗɚɏɔɣɑɝɖɚɕ 

əɌɏɜɟɓɖɚɕ ɝɚɝɟɐɚɜɌɝɤɔɜɫɪɥɔɘ ɛɜɑɛɌɜɌɞɚɘ, 

ɖɚɞɚɜɌɫ ɚɍɗɌɐɌɑɞ Ɏɧɝɚɖɚɕ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɕ 

ɞɚɣəɚɝɞɨɪ Ɏ ɚɛɜɑɐɑɗɑəɔɔ ɗɚɖɌɗɔɓɌɢɔɔ ɛɚ-
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ɜɌɒɑəɔɫ, ɚɢɑəɖɑ ɠɟəɖɢɔɚəɌɗɨəɚɕ ɓəɌɣɔɘɚ-

ɝɞɔ ɝɞɑəɚɓɚɎ ȶȬ, Ɍ ɞɌɖɒɑ Ɏ ɎɧɫɎɗɑəɔɔ ɛɜɔ-

ɓəɌɖɚɎ ɛɚɝɞɔəɠɌɜɖɞəɚɏɚ ɜɟɍɢɚɎɚɏɚ ɛɚɜɌɒɑ-

əɔɫ ɘɔɚɖɌɜɐɌ. ȶɜɚɘɑ Ɏɧɤɑɛɑɜɑɣɔɝɗɑəəɚɏɚ, 

ɛɜɚɐɑɘɚəɝɞɜɔɜɚɎɌəɧ Ɏɚɓɘɚɒəɚɝɞɔ ɝɞɜɑɝɝ-

ȸȼȾ ɝɑɜɐɢɌ Ɏ ɎɧɫɎɗɑəɔɔ ɔɤɑɘɔɔ ɘɔɚɖɌɜɐɌ 

ɛɜɔ əɑɚɍɝɞɜɟɖɞɔɎəɚɘ ɛɚɜɌɒɑəɔɔ ȶȬ Ɏɝɗɑɐ-

ɝɞɎɔɑ ɖɚɜɚəɌɜəɚɕ ɘɔɖɜɚɝɚɝɟɐɔɝɞɚɕ ɐɔɝ-

ɠɟəɖɢɔɔ, ɛɜɔ ɞɌɖ əɌɓɧɎɌɑɘɚɕ ɘɔɖɜɚɝɚɝɟɐɔ-

ɝɞɚɕ ɝɞɑəɚɖɌɜɐɔɔ [8]. Ȯ ɖɌɣɑɝɞɎɑ ɝɞɜɑɝɝ-

ɌɏɑəɞɚɎ ɛɜɑɔɘɟɥɑɝɞɎɑəəɚ ɔɝɛɚɗɨɓɟɪɞɝɫ ɞɌ-

ɖɔɑ ɎɌɓɚɐɔɗɌɞɌɞɚɜɧ, ɖɌɖ Ɍɐɑəɚɓɔə, ɜɑɏɌɐɑ-

əɚɓɚə ɔ ɐɔɛɔɜɔɐɌɘɚɗ [9]. Ȯ ɝɎɫɓɔ ɝ ɚɞɝɟɞ-

ɝɞɎɔɑɘ Ɏɚɓɘɚɒəɚɝɞɔ ɛɜɔɘɑəɑəɔɫ ɛɑɜɑɣɔɝ-

ɗɑəəɧɡ ɝɞɜɑɝɝ-ɌɏɑəɞɚɎ, Ɏ ɜɫɐɑ ɝɞɜɌə ɛɜɔɘɑ-

əɫɑɞɝɫ ɛɜɚɐɟɖɞ ɠɚɝɠɚɜɔɗɔɜɚɎɌəɔɫ Ɍɐɑəɚɓɔ-

əɌ ð ɌɐɑəɚɓɔəɞɜɔɠɚɝɠɌɞ (ȬȾɀ), əɌɔɍɚɗɑɑ 

ɤɔɜɚɖɚ ɔɝɛɚɗɨɓɟɑɘɧɕ Ɏ ɝɞɜɌəɌɡ ȬɓɔɌɞɝɖɚ-

ȾɔɡɚɚɖɑɌəɝɖɚɏɚ ɜɑɏɔɚəɌ [10]. Ȯ ɐɌəəɚɕ ɝɞɌ-

ɞɨɑ ɛɜɑɐɝɞɌɎɗɑəɧ ɜɑɓɟɗɨɞɌɞɧ ɚɢɑəɖɔ ɍɑɓ-

ɚɛɌɝəɚɝɞɔ ȬȾɀ Ɏ ɖɌɣɑɝɞɎɑ ɝɞɜɑɝɝ-ɌɏɑəɞɌ, Ɍ 

ɞɌɖɒɑ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɑ Ɏɚɓɘɚɒəɚɝɞɔ ɛɑɜɠɟ-

ɓɔɚəəɚɕ ɝɞɜɑɝɝ-ȸȼȾ ɝɑɜɐɢɌ ɝ ȬȾɀ Ɏ ɎɧɫɎɗɑ-

əɔɔ ɔɤɑɘɔɔ ɘɔɚɖɌɜɐɌ ɛɜɔ ɜɌɓɗɔɣəɚɕ ɝɞɑɛɑ-

əɔ ɝɞɑəɚɓɔɜɚɎɌəɔɫ ȶȬ.  

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. 

ȶɗɔəɔɣɑɝɖɌɫ ɡɌɜɌɖɞɑɜɔɝɞɔɖɌ ɍɚɗɨəɧɡ. 

ȻɑɜɠɟɓɔɚəəɌɫ ɝɞɜɑɝɝ-ȸȼȾ ɝɑɜɐɢɌ ɝ 

ȬȾɀ ɎɧɛɚɗəɑəɌ 40 ɛɌɢɔɑəɞɌɘ ɝ ɐɔɌɏəɚɝɞɔ-

ɜɚɎɌəəɚɕ ɔ Ɏɑɜɚɫɞəɚɕ ȴȭȽ Ɏ ȹȸȴɂȶ ɔɘ. 

ɌɖɌɐ. ȱ.ȴ. ɃɌɓɚɎɌ ɓɌ 2022 ɏɚɐ əɌ ɘɌɏəɔɞəɚ-

ɜɑɓɚəɌəɝəɚɘ ɞɚɘɚɏɜɌɠɑ Magnetom Aera 

(Siemens) ɝ əɌɛɜɫɒɑəəɚɝɞɨɪ ɘɌɏəɔɞəɚɏɚ ɛɚ-

ɗɫ 1,5 Ⱦ. ȴɝɝɗɑɐɚɎɌəɔɑ ɝɚɚɞɎɑɞɝɞɎɟɑɞ ɛɚɗɚ-

ɒɑəɔɫɘ Ɂɑɗɨɝɔəɝɖɚɕ ɐɑɖɗɌɜɌɢɔɔ ɔ ɍɧɗɚ 

ɚɐɚɍɜɑəɚ ɖɚɘɔɞɑɞɚɘ ɛɚ ɩɞɔɖɑ ɀȯȭȿ çȹȸȴɂȶ 

ɔɘ. Ɍɖ. ȱ.ȴ. ɃɌɓɚɎɌè ȸɔəɓɐɜɌɎɌ ȼɚɝɝɔɔ. Ⱥɞ 

Ɏɝɑɡ ɟɣɌɝɞəɔɖɚɎ ɔɝɝɗɑɐɚɎɌəɔɫ ɍɧɗɚ ɛɚɗɟɣɑəɚ 

ɔəɠɚɜɘɔɜɚɎɌəəɚɑ ɝɚɏɗɌɝɔɑ. ȭɧɗɔ Ɏɖɗɪɣɑəɧ 

ɛɌɢɔɑəɞɧ ɝ Ɏɑɜɚɫɞəɚɕ ɔɗɔ ɟɝɞɌəɚɎɗɑəəɚɕ 

ȴȭȽ ɐɗɫ ɛɚɐɞɎɑɜɒɐɑəɔɫ ɔɗɔ ɔɝɖɗɪɣɑəɔɫ 

ɛɜɑɡɚɐɫɥɑɕ ɔɤɑɘɔɔ ɘɔɚɖɌɜɐɌ ɛɜɔ ɚɞɝɟɞ-

ɝɞɎɔɔ ɞɌɖɔɡ ɛɜɚɞɔɎɚɛɚɖɌɓɌəɔɕ ɖ Ɏɧɛɚɗəɑ-

əɔɪ əɌɏɜɟɓɚɣəɚɕ ɛɜɚɍɧ, ɖɌɖ ɚɝɞɜɧɕ ɖɚɜɚ-

əɌɜəɧɕ ɝɔəɐɜɚɘ, ɚɝɞɜɚɑ əɌɜɟɤɑəɔɑ ɘɚɓɏɚɎɚ-

ɏɚ ɖɜɚɎɚɚɍɜɌɥɑəɔɫ, ɔɓɎɑɝɞəɚɑ ɝɞɑəɚɓɔɜɟɪ-

ɥɑɑ ɘəɚɏɚɝɚɝɟɐɔɝɞɚɑ ɛɚɜɌɒɑəɔɑ ȶȬ ɝ ɛɚɜɌ-

ɒɑəɔɑɘ ɝɞɎɚɗɌ ɗɑɎɚɕ ɖɚɜɚəɌɜəɚɕ Ɍɜɞɑɜɔɔ, 

ɒɔɓəɑɟɏɜɚɒɌɪɥɔɑ əɌɜɟɤɑəɔɫ ɜɔɞɘɌ ɔ ɛɜɚ-

Ɏɚɐɔɘɚɝɞɔ ɝɑɜɐɢɌ, ɚɝɞɜɌɫ ɔ ɡɜɚəɔɣɑɝɖɌɫ 

ɝɑɜɐɑɣəɌɫ əɑɐɚɝɞɌɞɚɣəɚɝɞɨ ɝɚ ɝəɔɒɑəəɚɕ 

ɠɜɌɖɢɔɑɕ ɎɧɍɜɚɝɌ. Ȯɝɑɘ ɛɌɢɔɑəɞɌɘ ɛɑɜɑɐ 

ɔɝɝɗɑɐɚɎɌəɔɑɘ ɍɧɗɚ Ɏɧɛɚɗəɑəɚ ɝɟɞɚɣəɚɑ ɘɚ-

əɔɞɚɜɔɜɚɎɌəɔɑ ɉȶȯ ɐɗɫ ɔɝɖɗɪɣɑəɔɫ ɔɘɑɪ-

ɥɔɡɝɫ əɌɜɟɤɑəɔɕ ɜɔɞɘɌ ɔ ɛɜɚɎɚɐɔɘɚɝɞɔ 

ɝɑɜɐɢɌ. Ȼɜɔ əɌɗɔɣɔɔ ɛɜɚɞɔɎɚɛɚɖɌɓɌəɔɕ ɖ 

ɎɎɑɐɑəɔɪ ȬȾɀ: əɌɜɟɤɑəɔɕ ɛɜɚɎɚɐɔɘɚɝɞɔ 

ɝɑɜɐɢɌ (ɝɔəɟɝɚɎɌɫ ɍɜɌɐɔɖɌɜɐɔɫ ɘɑəɑɑ 50 

ɟɐ/ɘɔə, ɌɞɜɔɚɎɑəɞɜɔɖɟɗɫɜəɌɫ ɍɗɚɖɌɐɌ), ɏɔ-

ɛɚɞɚəɔɔ ɘɑəɑɑ 90/60 ɘɘ ɜɞ. ɝɞ., Ɍ ɞɌɖɒɑ ɛɜɔ 

əɌɗɔɣɔɔ ɚɝɞɜɚɏɚ ɍɜɚəɡɚɚɍɝɞɜɟɖɞɔɎəɚɏɚ ɝɔə-

ɐɜɚɘɌ ɔɗɔ ɍɜɚəɡɔɌɗɨəɚɕ Ɍɝɞɘɧ ɔɝɝɗɑɐɚɎɌəɔɑ 

əɑ ɛɜɚɎɚɐɔɗɚɝɨ. ȾɌɖɒɑ ɚɏɜɌəɔɣɑəɔɫɘɔ ɖ 

ɛɜɚɎɑɐɑəɔɪ ɝɞɜɑɝɝ-ȸȼȾ ɝɑɜɐɢɌ ɫɎɗɫɗɔɝɨ 

ɛɜɚɞɔɎɚɛɚɖɌɓɌəɔɫ ɖ əɌɡɚɒɐɑəɔɪ Ɏ ɘɌɏəɔɞ-

əɚ-ɜɑɓɚəɌəɝəɚɘ ɞɚɘɚɏɜɌɠɑ ɔ ɖ ɎɎɑɐɑəɔɪ ɏɌ-

ɐɚɗɔəɔɕ-ɝɚɐɑɜɒɌɥɑɏɚ ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌ-

ɜɌɞɌ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɡɜɚəɔɣɑɝɖɚɕ ɍɚɗɑɓəɨɪ 

ɛɚɣɑɖ ɝɚ ɝəɔɒɑəɔɑɘ Ƚȶɀ ɘɑəɑɑ 30 

ɘɗ/ɘɔə/1.73 ɔɗɔ ɛɜɔ əɌɗɔɣɔɔ ɔəɐɔɎɔɐɟɌɗɨ-

əɚɕ əɑɛɑɜɑəɚɝɔɘɚɝɞɔ. Ƚ ɟɣɑɞɚɘ ɓɌɎɔɝɔɘɚɝɞɔ 

ɖɌɣɑɝɞɎɌ ɔɓɚɍɜɌɒɑəɔɕ ɚɞ ɜɑɏɟɗɫɜəɚɝɞɔ ɔ ɣɌ-

ɝɞɚɞɧ ɝɑɜɐɑɣəɚɏɚ ɜɔɞɘɌ, Ɍ ɞɌɖɒɑ əɑɚɍɡɚɐɔ-

ɘɚɝɞɔ ɛɜɑɐɎɌɜɔɞɑɗɨəɚɕ ɚɞɘɑəɧ ɜɔɞɘ-

ɟɜɑɒɌɪɥɑɕ ɞɑɜɌɛɔɔ, ɛɌɢɔɑəɞɌɘ ɝ ɛɚɝɞɚɫə-

əɚɕ ɠɚɜɘɚɕ ɔɗɔ ɣɌɝɞɧɘɔ ɛɌɜɚɖɝɔɓɘɌɘɔ 

ɠɔɍɜɔɗɗɫɢɔɔ, ɞɜɑɛɑɞɌəɔɫ ɛɜɑɐɝɑɜɐɔɕ, 

ɣɌɝɞɚɕ ɩɖɝɞɜɌɝɔɝɞɚɗɔɑɕ, ɔɝɝɗɑɐɚɎɌəɔɑ əɑ 

ɛɜɚɎɚɐɔɗɚɝɨ. Ȯəɑ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɛɚɗɟɣɑə-

əɧɡ ɜɑɓɟɗɨɞɌɞɚɎ ɝɞɜɑɝɝ-ȸȼȾ ɝɑɜɐɢɌ ɟ ɛɌɢɔ-

ɑəɞɚɎ ɝ ɚɞɝɟɞɝɞɎɔɑɘ ɐɌəəɧɡ ɚ ɖɚɜɚəɌɜəɚɕ 

ɌəɌɞɚɘɔɔ ɍɧɗɌ ɎɧɛɚɗəɑəɌ ȸȽȶȾ-

ɌəɏɔɚɏɜɌɠɔɫ ɝ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ ɔɗɔ ɔə-

ɎɌɓɔɎəɌɫ ȶȬȯ. 

ȸɑɞɚɐɔɖɌ ɔɝɝɗɑɐɚɎɌəɔɫ. 

Ƚɞɜɑɝɝ-ȸȼȾ ɝɑɜɐɢɌ ɝ ɠɌɜɘɌɖɚɗɚɏɔɣɑ-

ɝɖɚɕ əɌɏɜɟɓɖɚɕ ɛɜɚɎɚɐɔɗɌɝɨ əɌɞɚɥɌɖ əɌ 

ɠɚəɑ ɚɞɘɑəɧ ɌəɞɔɌəɏɔəɌɗɨəɚɕ ɞɑɜɌɛɔɔ ɓɌ 48 

ɣɌɝɚɎ ɐɚ ɔɝɝɗɑɐɚɎɌəɔɫ, ɚɞɖɌɓɌ ɚɞ ɖɚɠɑɔə-

ɝɚɐɑɜɒɌɥɔɡ ɛɜɚɐɟɖɞɚɎ ɔ ɖɟɜɑəɔɫ ɓɌ 12 ɣɌ-

ɝɚɎ ɐɚ ɛɜɚɎɑɐɑəɔɫ ɝɞɜɑɝɝ-ȸȼȾ ɝɑɜɐɢɌ. Ƚ ɛɚ-

ɘɚɥɨɪ ɝɔɝɞɑɘɧ ɘɚəɔɞɚɜɔəɏɌ əɌ ɛɜɚɞɫɒɑəɔɔ 

ɔɝɝɗɑɐɚɎɌəɔɫ ɛɜɚɎɚɐɔɗɝɫ ɖɚəɞɜɚɗɨ ɉȶȯ ɔ 

ɝɌɞɟɜɌɢɔɔ ɖɔɝɗɚɜɚɐɌ. ȿɜɚɎɑəɨ ɌɜɞɑɜɔɌɗɨəɚɏɚ 

ɐɌɎɗɑəɔɫ ɚɢɑəɔɎɌɗɝɫ ɐɚ ɔ ɛɚɝɗɑ ɛɜɚɎɑɐɑəɔɫ 

ɔɝɝɗɑɐɚɎɌəɔɫ. ȹɌ ɝɗɟɣɌɕ ɛɜɚɎɑɐɑəɔɫ əɑɚɞ-

ɗɚɒəɚɕ ɛɚɘɚɥɔ ɖɚɘəɌɞɌ ɐɗɫ ɛɜɚɎɑɐɑəɔɫ 

ȸȼȾ ɚɝəɌɥɑəɌ ɟɖɗɌɐɖɚɕ ɩɖɝɞɜɑəəɚɕ ɘɑɐɔ-

ɢɔəɝɖɚɕ ɛɚɘɚɥɔ. ȴəɠɟɓɔɫ ȬȾɀ (10 ɘɏ/ɘɗ) 

ɛɜɚɎɚɐɔɗɌɝɨ Ɏ ɞɑɣɑəɔɑ 3-6 ɘɔəɟɞ ɔɓ ɜɌɝɣɑɞɌ 

160 ɘɖɏ/ɖɏ/ɘɔə. ȮɎɑɐɑəɔɑ ɎɌɓɚɐɔɗɌɞɌɞɚɜɌ 

ɛɜɑɖɜɌɥɌɗɚɝɨ ɐɚɝɜɚɣəɚ ɛɜɔ ɎɚɓɜɌɝɞɌəɔɔ 

ɃȽȽ ɍɚɗɑɑ 110 ɟɐ/ɘɔə ɔɗɔ ɛɜɔ əɌɗɔɣɔɔ Ɏɧ-

ɜɌɒɑəəɧɡ əɑɒɑɗɌɞɑɗɨəɧɡ ɜɑɌɖɢɔɕ. Ƚ ɢɑɗɨɪ 

ɖɟɛɔɜɚɎɌəɔɫ əɑɒɑɗɌɞɑɗɨəɧɡ ɫɎɗɑəɔɕ ȬȾɀ 

ɛɑɜɑɐ əɌɣɌɗɚɘ ɛɜɚɢɑɐɟɜɧ ɍɧɗ ɛɚɐɏɚɞɚɎɗɑə 

ɜɌɝɞɎɚɜ ɩɟɠɔɗɗɔəɌ, ɌəɞɌɏɚəɔɝɞɌ ȬȾɀ, ɔɓ 

ɜɌɝɣɬɞɌ 4 ɘɏ/ɖɏ.  

Ȼɜɚɞɚɖɚɗ Ɏɧɛɚɗəɑəɔɫ ɝɞɜɑɝɝ-ȸȼȾ 

ɝɑɜɐɢɌ ɝ ȬȾɀ ɎɖɗɪɣɌɗ ɖɔəɚ-ȸȼȾ Ɏ ɝɞɌəɐɌɜɞ-

əɧɡ ɛɜɚɑɖɢɔɫɡ, ɔɝɝɗɑɐɚɎɌəɔɑ ɛɑɜɠɟɓɔɔ 

ɘɔɚɖɌɜɐɌ Ɏ ɠɌɓɟ ɛɚɖɚɫ ɔ Ɏ ɠɌɓɟ ɝɞɜɑɝɝɌ ɔ 

ɚɞɝɜɚɣɑəəɚɑ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑ. ȮɎɑɐɑəɔɑ 

ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ ɚɝɟɥɑɝɞɎɗɫɗɚɝɨ ɔɓ 

ɜɌɝɣɑɞɌ 0,075 ɘɘɚɗɨ/ɖɏ ɝɚ ɝɖɚɜɚɝɞɨɪ 3,5 

ɘɗ/ɝ. Ȯɞɚɜɚɕ ɍɚɗɪɝ ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ 

ɎɎɚɐɔɗɝɫ ɣɑɜɑɓ 10 ɘɔəɟɞ ɛɚɝɗɑ ɎɎɑɐɑəɔɫ 

ɛɑɜɎɚɏɚ, Ɏ ɞɚɕ ɒɑ ɐɚɓɑ, əɌ ɠɚəɑ  ɛɜɚɐɚɗɒɌɪ- 
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ɥɑɕɝɫ ɔəɠɟɓɔɔ ȬȾɀ Ɏ ɠɌɓɟ ɝɞɜɑɝɝɌ. Ȼɚɝɗɑ 

ɚɖɚəɣɌəɔɫ ɔɝɝɗɑɐɚɎɌəɔɫ ɍɧɗɔ ɛɚɗɟɣɑəɧ ɝɑ-

ɜɔɔ ɔɓ 50-60 ɔɓɚɍɜɌɒɑəɔɕ ɘɔɚɖɌɜɐɌ ɛɚ ɖɚ-

ɜɚɞɖɚɕ ɚɝɔ əɌ ɟɜɚɎəɑ ɍɌɓɌɗɨəɧɡ, ɝɜɑɐəɔɡ ɔ 

Ɏɑɜɡɟɤɑɣəɧɡ ɝɑɏɘɑəɞɚɎ. Ƚ ɟɣɑɞɚɘ Ɏɧɛɚɗəɑ-

əɔɫ ɛɑɜɠɟɓɔɔ əɌ ɝɎɚɍɚɐəɚɘ ɐɧɡɌəɔɔ ɍɧɗɌ 

ɔɝɛɚɗɨɓɚɎɌəɌ ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɨ ɝ ɖɚɜɜɑɖ-

ɢɔɑɕ ɐɧɡɌəɔɫ ɔ ɐɎɔɒɑəɔɕ ɝ ɢɑɗɨɪ ɟɗɟɣɤɑ-

əɔɫ ɖɌɣɑɝɞɎɌ ɛɚɗɟɣɌɑɘɧɡ ɔɓɚɍɜɌɒɑəɔɕ. Ⱥɞ-

ɝɜɚɣɑəəɚɑ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑ Ɏɧɛɚɗəɫɗɚɝɨ 

ɣɑɜɑɓ 5 ɘɔəɟɞ ɛɚɝɗɑ ɚɖɚəɣɌəɔɫ ɎɎɑɐɑəɔɫ 

Ɏɞɚɜɚɏɚ ɍɚɗɪɝɌ ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ. 

ȬəɌɗɔɓ ɔɓɚɍɜɌɒɑəɔɕ. 

ȴəɞɑɜɛɜɑɞɌɢɔɫ ɔɓɚɍɜɌɒɑəɔɕ ɛɜɚɎɚɐɔ-

ɗɌɝɨ Ɏ ɝɚɚɞɎɑɞɝɞɎɔɔ ɝ 16-ɝɑɏɘɑəɞəɚɕ ɘɚɐɑ-

ɗɨɪ ɘɔɚɖɌɜɐɌ ȬɘɑɜɔɖɌəɝɖɚɏɚ ȺɍɥɑɝɞɎɌ 

ȶɌɜɐɔɚɗɚɏɚɎ əɌ ɟɜɚɎəɑ ɍɌɓɌɗɨəɧɡ, ɝɜɑɐəɔɡ ɔ 

Ɏɑɜɡɟɤɑɣəɧɡ ɝɑɏɘɑəɞɚɎ. Ƚɑɏɘɑəɞɧ 

1,2,7,8,13,14 ɝɚɚɞɎɑɞɝɞɎɚɎɌɗɔ ɍɌɝɝɑɕəɟ ɖɜɚ-

ɎɚɝəɌɍɒɑəɔɫ ɛɑɜɑɐəɑɕ əɔɝɡɚɐɫɥɑɕ Ɍɜɞɑɜɔɔ 

(ȻȹȬ); ɝɑɏɘɑəɞɧ 5,6,11,12,16 ð ɍɌɝɝɑɕəɟ ɚɏɔ-

ɍɌɪɥɑɕ Ɍɜɞɑɜɔɔ (ȺȬ); ɝɑɏɘɑəɞɧ 3,4,9,10,15 ð 

ɍɌɝɝɑɕəɟ ɛɜɌɎɚɕ ɖɚɜɚəɌɜəɚɕ Ɍɜɞɑɜɔɔ (ȻȶȬ).  

ȳɌ ɝɞɜɑɝɝ-ɔəɐɟɢɔɜɚɎɌəəɧɕ ɐɑɠɑɖɞ 

ɛɑɜɠɟɓɔɔ ɛɜɔəɔɘɌɗɌɝɨ ɓɚəɌ ɛɚəɔɒɑəəɚɕ 

ɔəɞɑəɝɔɎəɚɝɞɔ ɝɔɏəɌɗɌ ɛɜɔ ɛɑɜɎɚɘ ɛɜɚɡɚɒ-

ɐɑəɔɔ ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ əɌ ɛɜɚɞɫɒɑ-

əɔɔ əɑ ɘɑəɑɑ 3 ɛɚɝɗɑɐɚɎɌɞɑɗɨəɧɡ ɔɓɚɍɜɌɒɑ-

əɔɕ ɔ ɚɞɝɟɞɝɞɎɟɪɥɌɫ əɌ ɔɓɚɍɜɌɒɑəɔɫɡ, ɛɚ-

ɗɟɣɑəəɧɡ Ɏ ɠɌɓɟ ɛɚɖɚɫ (ɜɔɝ. 1).  

Ȱɗɫ ɚɛɜɑɐɑɗɑəɔɫ ɌɜɞɑɠɌɖɞɚɎ ɔɓɚɍɜɌ-

ɒɑəɔɫ ɝɜɌɎəɔɎɌɗɔɝɨ Ɏ ɠɌɓɟ ɝɞɜɑɝɝɌ ɔ Ɏ ɠɌɓɟ 

ɛɚɖɚɫ. Ȱɗɫ ɔɝɖɗɪɣɑəɔɫ ɜɟɍɢɚɎɚɏɚ ɛɚɜɌɒɑ-

əɔɫ ɘɔɚɖɌɜɐɌ ɚɢɑəɔɎɌɗɔɝɨ ɔɓɚɍɜɌɒɑəɔɫ, 

ɛɚɗɟɣɑəəɧɑ ɛɜɔ ɚɞɝɜɚɣɑəəɚɘ ɖɚəɞɜɌɝɞɔɜɚ-

ɎɌəɔɔ. ȳɌ  ɌɜɞɑɠɌɖɞɧ  ɛɜɔəɔɘɌɗɔ   ɐɑɠɑɖɞɧ  

 

ȼɔɝ. 1 (Fig. 1) 

ȼɔɝ. 1.      ȻɑɜɠɟɓɔɚəəɌɫ ɝɞɜɑɝɝ-ȸȼȾ ɝɑɜɐɢɌ ɝ ɌɐɑəɚɓɔəɞɜɔɠɚɝɠɌɞɚɘ, ɖɚɜɚɞɖɌɫ ɚɝɨ ȷȲ.  

ȻɌɢɔɑəɞ ɀ., 54 ɗɑɞ, ɝ ɖɗɔəɔɣɑɝɖɚɕ ɖɌɜɞɔəɚɕ ɝɞɑəɚɖɌɜɐɔɔ əɌɛɜɫɒɑəɔɫ ɔ ɝɟɍɞɚɞɌɗɨəɧɘ ɝɞɑəɚɓɚɘ Ɍɜɞɑ-

ɜɔɔ ɞɟɛɚɏɚ ɖɜɌɫ ɛɚ ɐɌəəɧɘ ɔəɎɌɓɔɎəɚɕ ɖɚɜɚəɌɜɚɌəɏɔɚɏɜɌɠɔɔ.  Ȭ, ȯ ð ɍɌɓɌɗɨəɧɕ, ȭ, Ȱ ð ɝɜɑɐəɔɕ ɔ Ȯ, ȱ 

ð Ɏɑɜɡɟɤɑɣəɧɕ ɝɑɏɘɑəɞɧ əɌ ɠɚəɑ ɠɌɜɘɌɖɚɗɚɏɔɣɑɝɖɚɕ əɌɏɜɟɓɖɔ ȬȾɀ (əɔɒəɔɕ ɜɫɐ) ɔ Ɏ ɛɚɖɚɑ (Ɏɑɜɡəɔɕ 

ɜɫɐ). Ⱥɛɜɑɐɑɗɫɑɞɝɫ ɐɑɠɑɖɞ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ Ɏ əɔɒəɑɍɚɖɚɎɚɕ ɝɞɑəɖɑ ɘɔɚɖɌɜɐɌ (ɟɖɌɓɌəɚ ɝɞɜɑɗɖɚɕ) ɍɌ-

ɓɌɗɨəɧɡ (ȯ), ɝɜɑɐəɔɡ (Ȱ) ɝɑɏɘɑəɞɌɡ ɔ əɔɒəɑɕ ɝɞɑəɖɔ Ɏɑɜɡɟɤɑɣəɧɡ ɝɑɏɘɑəɞɚɎ (ȱ).    

Fig. 1.   Perfusion stress MRI with adenosine triphosphate, LV short axis.  

Patient F., 54 y.o., with angina and subtotal stenosis of obtuse marginal artery acc ording to coronary angi-

ography. A, D ð basal, B, E ð middle, C, F ð apical segments in first pass of contrast on a pharmacological 

stress (low row) and on a rest (upper row).  Arrow shows a perfusion defect of the inferior lateral wall of basal 

(D) and mid dle (E) segments and inferior wall of apical segments (F).  

http://www.rejr.ru/


 

 

   RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY  

| www.rejr.ru | REJR. 2023; 13 (2):63-74       DOI: 10.21569/2222-7415-2023-13-2-63-74                     67 
 

 

ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ, ɛɜɔɝɟɞɝɞɎɚɎɌɎɤɔɑ əɌ 

ɔɓɚɍɜɌɒɑəɔɫɡ ɛɚɖɚɫ (ɛɜɔ ɚɞɝɟɞɝɞɎɔɔ ɜɟɍɢɚ-

Ɏɚɏɚ ɛɚɜɌɒɑəɔɫ ɘɔɚɖɌɜɐɌ) ɤɔɜɔəɚɕ ɘɑəɑɑ 2 

ɛɔɖɝɑɗɑɕ, ɘɑəɑɑ ɣɑɘ əɌ 3 ɛɚɝɗɑɐɚɎɌɞɑɗɨəɧɡ 

ɔɓɚɍɜɌɒɑəɔɫɡ Ɏ ɝɑɜɔɔ, ɖɚɞɚɜɧɑ ɛɚɫɎɗɫɗɔɝɨ 

ɐɚ ɛɑɜɎɚɏɚ ɛɜɚɡɚɒɐɑəɔɫ ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑ-

ɛɌɜɌɞɌ (ɜɔɝ. 2).  

Ȯ ɝɚɎɚɖɟɛəɚɝɞɔ ɝ ɏɑɘɚɐɔəɌɘɔɣɑɝɖɔɘ 

ɚɞɎɑɞɚɘ (ɛɜɔɜɚɝɞ ɃȽȽ ɍɚɗɑɑ ɣɑɘ əɌ 10 

ɟɐ/ɘɔə) ɎɔɓɟɌɗɨəɧɘ ɖɜɔɞɑɜɔɑɘ ɐɚɝɞɔɒɑəɔɫ 

ɌɐɑɖɎɌɞəɚɕ ɎɌɓɚɐɔɗɌɞɌɢɔɔ ɫɎɗɫɗɚɝɨ ɝɚɡɜɌ-

əɑəɔɑ ɏɔɛɚɔəɞɑəɝɔɎəɚɏɚ ɝɔɏəɌɗɌ ɚɞ ɝɑɗɑɓɑə-

ɖɔ əɌ ɝɑɜɔɔ ɛɚɗɟɣɑəəɧɡ ɔɓɚɍɜɌɒɑəɔɕ (ɜɔɝ. 

3). 

ȽɞɌɞɔɝɞɔɣɑɝɖɔɕ ɌəɌɗɔɓ. 

ȶɌɣɑɝɞɎɑəəɧɑ ɛɚɖɌɓɌɞɑɗɔ ɛɜɑɐɝɞɌɎɗɑ-

əɧ Ɏ Ɏɔɐɑ Ɍɍɝɚɗɪɞəɚɏɚ ɓəɌɣɑəɔɫ (n) ɔ Ɏ ɛɜɚ-

ɢɑəɞɌɡ (%). ȶɚɗɔɣɑɝɞɎɑəəɧɑ ɐɌəəɧɑ ɛɜɑɐ-

ɝɞɌɎɗɑəɧ Ɏ Ɏɔɐɑ ɝɜɑɐəɑɏɚ ɓəɌɣɑəɔɫ, ɝɞɌə-

ɐɌɜɞəɚɏɚ ɚɞɖɗɚəɑəɔɫ ɔ 95% ɐɚɎɑɜɔɞɑɗɨəɚɏɚ 

ɔəɞɑɜɎɌɗɌ (Ȱȴ) ɐɗɫ əɚɜɘɌɗɨəɚ ɜɌɝɛɜɑɐɑɗɑə-

əɧɡ Ɏɧɍɚɜɚɖ, ɔ ɘɑɐɔɌəɧ (Me) ɔ ɔəɞɑɜɖɎɌɜ-

ɞɔɗɨəɚɏɚ ɜɌɓɘɌɡɌ (25-75%) ɐɗɫ əɑəɚɜɘɌɗɨəɚ 

ɜɌɝɛɜɑɐɑɗɑəəɧɡ Ɏɧɍɚɜɚɖ. ȹɚɜɘɌɗɨəɚɝɞɨ 

ɜɌɝɛɜɑɐɑɗɑəɔɫ ɚɢɑəɔɎɌɗɔ ɝ ɛɚɘɚɥɨɪ ɖɜɔɞɑ-

ɜɔɫ ɄɌɛɔɜɚ-ȿɔɗɖɌ. ȽɜɌɎəɑəɔɑ ɏɜɟɛɛ ɛɚ ɖɚ-

ɗɔɣɑɝɞɎɑəəɧɘ ɛɜɔɓəɌɖɌɘ Ɏɧɛɚɗəɫɗɚɝɨ ɝ ɛɚ-

ɘɚɥɨɪ ɖɜɔɞɑɜɔɫ ȶɜɌɝɖɑɗɌ-ȿɚɗɗɔɝɌ. ȽɜɌɎəɑ-

əɔɑ ɏɜɟɛɛ ɛɚ ɖɌɣɑɝɞɎɑəəɧɘ ɛɜɔɓəɌɖɌɘ, Ɍ 

ɞɌɖɒɑ ɣɌɝɞɚɞɑ ɎɧɫɎɗɑəɔɫ ɐɑɠɑɖɞɚɎ ɛɑɜɠɟ-

ɓɔɔ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɛɚɜɌɒɑəɔɫ ȶȬ ɍɚɗɑɑ 

50% Ɏ ɓɚəɌɡ, ɝɚɚɞɎɑɞɝɞɎɟɪɥɔɡ ɍɌɝɝɑɕəɌɘ 

ȻȹȬ, ȺȬ ɔ ȻȶȬ, Ɏɧɛɚɗəɫɗɚɝɨ ɘɑɞɚɐɚɘ ɝɜɌɎ-

əɑəɔɫ ɛɜɚɢɑəɞəɧɡ ɐɚɗɑɕ ɝ ɛɚɘɚɥɨɪ ɖɜɔɞɑ-

ɜɔɫ ɡɔ-ɖɎɌɐɜɌɞɌ ȻɔɜɝɚəɌ. ȳəɌɣɑəɔɑ p <0,05 

ɟɖɌɓɧɎɌɗɚ əɌ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɟɪ ɜɌɓ-

əɔɢɟ. ȽɞɌɞɔɝɞɔɣɑɝɖɔɕ ɌəɌɗɔɓ Ɏɧɛɚɗəɑə Ɏ 

ɛɜɚɏɜɌɘɘɑ Jamovi (Ɏɑɜɝɔɫ 2.0.1) 

ȼɑɓɟɗɨɞɌɞɧ. 

Ƚɜɑɐəɔɕ ɎɚɓɜɌɝɞ ɛɌɢɔɑəɞɚɎ, Ɏɖɗɪɣɑə-

əɧɡ Ɏ ɔɝɝɗɑɐɚɎɌəɔɑ, ɝɚɝɞɌɎɔɗ 63 ɏɚɐɌ, ɍɚɗɨ-

ɤɟɪ ɣɌɝɞɨ ɔɓ əɔɡ ɝɚɝɞɌɎɔɗɔ ɒɑəɥɔəɧ (65%). 

ȹɌɔɍɚɗɑɑ ɜɌɝɛɜɚɝɞɜɌəɬəəɧɘɔ ɠɌɖɞɚɜɌɘɔ 

ɜɔɝɖɌ ȴȭȽ ɫɎɗɫɗɔɝɨ ɌɜɞɑɜɔɌɗɨəɌɫ ɏɔɛɑɜɞɚ-

əɔɫ, ɐɔɝɗɔɛɔɐɑɘɔɫ ɔ ɝɌɡɌɜəɧɕ ɐɔɌɍɑɞ 2 ɞɔ-

ɛɌ. ȾɔɛɔɣəɌɫ ɝɞɑəɚɖɌɜɐɔɫ əɌɛɜɫɒɑəɔɫ 

əɌɍɗɪɐɌɗɌɝɨ ɟ 6 ɛɌɢɔɑəɞɚɎ (15%). ȿ ɛɚɐɌɎ-

ɗɫɪɥɑɏɚ ɣɔɝɗɌ ɛɌɢɔɑəɞɚɎ ɖɗɔəɔɣɑɝɖɌɫ ɖɌɜ-

ɞɔəɌ ɝɞɑəɚɖɌɜɐɔɔ ɍɧɗɌ Ɍɞɔɛɔɣəɚɕ ɔ ɝɜɑɐəɑɑ 

ɓəɌɣɑəɔɑ ɛɜɑɐɞɑɝɞɚɎɚɕ Ɏɑɜɚɫɞəɚɝɞɔ ȴȭȽ ɝɚ-

ɝɞɌɎɔɗɚ 16%. ȰɌəəɧɑ ɚ əɌɗɔɣɔɔ ɛɚɗɚɒɔɞɑɗɨ-

əɚɏɚ ɜɑɓɟɗɨɞɌɞɌ əɌɏɜɟɓɚɣəɚɏɚ ɞɑɝɞɔɜɚɎɌəɔɫ 

ɔɘɑɗɔɝɨ ɟ 12 ɛɌɢɔɑəɞɚɎ (30%). 20 ɛɌɢɔɑəɞɚɎ 

(50%) ɔɘɑɗɔ Ɍɞɑɜɚɝɖɗɑɜɚɓ ȶȬ ɍɚɗɑɑ 50%. 

ȶɗɔəɔɣɑɝɖɌɫ ɡɌɜɌɖɞɑɜɔɝɞɔɖɌ ɛɌɢɔɑəɞɚɎ 

ɛɜɑɐɝɞɌɎɗɑəɌ Ɏ ɞɌɍɗɔɢɑ  ʈ1. 

Ƚɞɜɑɝɝ-ȸȼȾ ɎɧɛɚɗəɑəɌ 40 ɛɌɢɔɑəɞɌɘ. 

Ȼɜɚɞɚɖɚɗ ɔɝɝɗɑɐɚɎɌəɔɫ ɍɧɗ ɛɚɗəɚɝɞɨɪ ɓɌ-

Ɏɑɜɤɑə 37 ɛɌɢɔɑəɞɌɘɔ. ȿ 3 ɛɌɢɔɑəɞɚɎ ɔɝ-

ɝɗɑɐɚɎɌəɔɑ  ɍɧɗɚ   ɛɜɑɖɜɌɥɑəɚ   ɐɚɝɜɚɣəɚ   Ɏ  

 

ȼɔɝ. 2 (Fig. 2) 
 

ȼɔɝ. 2.    ȻɑɜɠɟɓɔɚəəɌɫ ɝɞɜɑɝɝ-ȸȼȾ ɝɑɜɐɢɌ ɝ ɌɐɑəɚɓɔəɞɜɔɠɚɝɠɌɞɚɘ, ɖɚɜɚɞɖɌɫ ɚɝɨ ɗɑɎɚɏɚ 

ɒɑɗɟɐɚɣɖɌ, ɍɌɓɌɗɨəɧɕ ɝɑɏɘɑəɞ.  

ȻɌɢɔɑəɞ ȭ., 48 ɗɑɞ, ɝ əɑɔɓɘɑəɑəəɧɘɔ ɖɚɜɚəɌɜəɧɘɔ Ɍɜɞɑɜɔɫɘɔ. Ȼɜɔɘɑɜ ɌɜɞɑɠɌɖɞɌ ɞɑɘəɚɏɚ ɚɍɚɐɖɌ Ɏ 

Ɏɔɐɑ ɝɟɍɩəɐɚɖɌɜɐɔɌɗɨəɚɏɚ ɢɔɜɖɟɗɫɜəɚɏɚ ɏɔɛɚɔəɞɑəɝɔɎəɚɏɚ ɝɔɏəɌɗɌ əɌ ɔɓɚɍɜɌɒɑəɔɫɡ ɛɚɖɚɫ ɔ ɝɞɜɑɝɝɌ 

(ɟɖɌɓɌəɚ ɝɞɜɑɗɖɌɘɔ).  

Fig. 2.   Perfusion stress-MRI with adenosine triphosphate, LV sho rt axis, basal segment.  

Patient B., 48 -year -old with normal coronary arteries. An example of dark rim artefact as a subendocardial 

circular hypointensive signal on images of rest and stress (shown by arrows).  
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ɝɎɫɓɔ ɝ ɒɌɗɚɍɌɘɔ (n=2) ɔ ɎɎɔɐɟ ɜɌɓɎɔɞɔɫ 

ɍɜɌɐɔɖɌɜɐɔɔ əɌ ɠɚəɑ ɔəɠɟɓɔɔ ȬȾɀ (n=1). ȿ 

3 ɍɚɗɨəɧɡ ɜɑɓɟɗɨɞɌɞɧ ɔɝɝɗɑɐɚɎɌəɔɫ əɑ ɛɚɐ-

ɎɑɜɏɌɗɔɝɨ ɌəɌɗɔɓɟ Ɏ ɝɎɫɓɔ ɝ əɑɐɚɝɞɔɒɑəɔɑɘ 

ɌɐɑɖɎɌɞəɚɕ əɌɏɜɟɓɖɔ ɛɚ ɚɢɑəɖɑ ɝɔɏəɌɗɌ ɚɞ 

ɝɑɗɑɓɑəɖɔ (n=2) ɔ ɔɓ-ɓɌ əɑɟɐɚɎɗɑɞɎɚɜɔɞɑɗɨəɚ-

ɏɚ ɖɌɣɑɝɞɎɌ ɔɓɚɍɜɌɒɑəɔɕ (n=1). ȾɌɖɔɘ ɚɍɜɌ-

ɓɚɘ, ɌəɌɗɔɓ ɔɓɚɍɜɌɒɑəɔɕ ɍɧɗ Ɏɧɛɚɗəɑə 34 

ɛɌɢɔɑəɞɌɘ. 

Ƚɜɑɐəɫɫ ɛɜɚɐɚɗɒɔɞɑɗɨəɚɝɞɨ ɔəɠɟɓɔɔ 

ȬȾɀ ɝɚɝɞɌɎɗɫɗɌ 4 ɘɔəɟɞɧ, ɏɑɘɚɐɔəɌɘɔɣɑɝɖɔɑ 

ɛɌɜɌɘɑɞɜɧ ɛɜɑɐɝɞɌɎɗɑəɧ Ɏ ɞɌɍɗɔɢɑ ʈ2. 

ȮɎɑɐɑəɔɑ ȬȾɀ ɛɜɑɖɜɌɥɌɗɚɝɨ ɛɜɔ ɃȽȽ ɍɚɗɑɑ 

110 ɟɐ/ɘɔə ɔɗɔ Ɏ ɝɎɫɓɔ ɝ ɎɚɓəɔɖəɚɎɑəɔɑɘ 

ɎɧɜɌɒɑəəɧɡ ɛɚɍɚɣəɧɡ ɜɑɌɖɢɔɕ. ȸɌɖɝɔ-

ɘɌɗɨəɚɑ Ɏɜɑɘɫ ɔəɠɟɓɔɔ ȬȾɀ ɝɚɝɞɌɎɗɫɗɚ 6 

ɘɔəɟɞ. ȹɌɏɜɟɓɖɌ ɍɧɗɌ ɚɢɑəɑəɌ ɖɌɖ ɌɐɑɖɎɌɞ-

əɌɫ ɟ 35 ɛɌɢɔɑəɞɚɎ (94.5%) əɌ ɚɝəɚɎɌəɔɔ 

ɎɚɓɜɌɝɞɌəɔɫ ɃȽȽ ɍɚɗɑɑ ɣɑɘ əɌ 10/ɘɔə ɔ Ɏɧ-

ɖɗɪɣɑəɔɫ ɝɔɏəɌɗɌ ɚɞ ɝɑɗɑɓɑəɖɔ əɌ ɛɚɗɟɣɑə-

əɧɡ ɔɓɚɍɜɌɒɑəɔɫɡ.  

Ⱦɫɒɑɗɧɡ ɛɚɍɚɣəɧɡ ɫɎɗɑəɔɕ (ɔəɠɌɜɖɞ 

ɘɔɚɖɌɜɐɌ, ɒɑɗɟɐɚɣɖɚɎɌɫ ɞɌɡɔɖɌɜɐɔɫ ɔɗɔ 

ɠɔɍɜɔɗɗɫɢɔɫ ɒɑɗɟɐɚɣɖɚɎ, ɞɫɒɑɗɌɫ Ɍɜɞɑɜɔ-

ɌɗɨəɌɫ ɏɔɛɚɞɑəɓɔɫ, ɍɜɚəɡɚɝɛɌɓɘ) ɓɌɜɑɏɔ-

ɝɞɜɔɜɚɎɌəɚ əɑ ɍɧɗɚ. ȭɚɗɨɤɌɫ ɣɌɝɞɨ Ɏɚɓəɔ-

ɖɌɪɥɔɡ Ɏɚ Ɏɜɑɘɫ ɎɎɑɐɑəɔɫ ȬȾɀ ɜɑɌɖɢɔɕ əɑ 

ɞɜɑɍɚɎɌɗɌ  ɛɜɑɜɧɎɌəɔɫ  ɔəɠɟɓɔɔ  (ɞɌɍɗ. ʈ3).  

 

ȼɔɝ. 3 (Fig. 3) 

ȼɔɝ. 3.       ȻɑɜɠɟɓɔɚəəɌɫ ɝɞɜɑɝɝ-ȸȼȾ ɝɑɜɐɢɌ ɝ ɌɐɑəɚɓɔəɞɜɔɠɚɝɠɌɞɚɘ, ɖɚɜɚɞɖɌɫ ɚɝɨ ȷȲ.   

ȻɌɢɔɑəɞɖɌ Ȭ., 50 ɗɑɞ, ɝ əɑɔɓɘɑəɑəəɧɘɔ ɖɚɜɚəɌɜəɧɘɔ Ɍɜɞɑɜɔɫɘɔ. Ȭ, ȯ ð ɍɌɓɌɗɨəɧɕ, ȭ, Ȱ ðɝɜɑɐəɔɕ ɔ Ȯ, 

ȱ ð Ɏɑɜɡɟɤɑɣəɧɕ ɝɑɏɘɑəɞɧ əɌ ɠɚəɑ ɠɌɜɘɌɖɚɗɚɏɔɣɑɝɖɚɕ əɌɏɜɟɓɖɔ ɌɐɑəɚɓɔəɞɜɔɠɚɝɠɌɞɚɘ (əɔɒəɔɕ ɜɫɐ) 

ɔ Ɏ ɛɚɖɚɑ (Ɏɑɜɡəɔɕ ɜɫɐ). Ȯɧɖɗɪɣɑəɔɑ ɝɔɏəɌɗɌ ɚɞ ɝɑɗɑɓɑəɖɔ ɛɜɔ ɛɜɚɎɑɐɑəɔɔ ɝɞɜɑɝɝ-ȸȼȾ ɝɑɜɐɢɌ ɝ Ɍɐɑəɚ-

ɓɔəɞɜɔɠɚɝɠɌɞɚɘ. 

Cɑɜɔɫ ɔɓɚɍɜɌɒɑəɔɕ ɛɑɜɠɟɓɔɔ ɘɔɚɖɌɜɐɌ Ɏ ɛɚɖɚɑ (Ɏɑɜɡəɔɕ ɜɫɐ) ɔ əɌ ɠɚəɑ ɠɌɜɘɌɖɚɗɚɏɔɣɑɝɖɚɕ əɌɏɜɟɓɖɔ 

ɌɐɑəɚɓɔəɞɜɔɠɚɝɠɌɞɚɘ (əɔɒəɔɕ ɜɫɐ) Ɏɚ Ɏɜɑɘɫ ɛɚɫɎɗɑəɔɫ ɖɚəɞɜɌɝɞɌ Ɏ ɛɚɗɚɝɞɔ ȻȲ (Ȭ, ȯ), əɌ ɛɔɖɑ ɖɚə-

ɞɜɌɝɞɔɜɚɎɌəɔɫ ɘɔɚɖɌɜɐɌ (ȭ, Ȱ) ɔ Ɏɞɚɜɚɏɚ ɛɜɚɡɚɒɐɑəɔɫ ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ (Ȯ, ȱ). ȹɌ ɠɚəɑ ɘɌɖɝɔ-

ɘɌɗɨəɚɕ əɌɏɜɟɓɖɔ, əɌ ɛɔɖɑ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ ɏɔɛɑɜɔəɞɑəɝɔɎəɧɕ ɝɔɏəɌɗ ɚɞ ɝɑɗɑɓɑəɖɔ ɚɞɝɟɞɝɞɎɟɑɞ ð Ɏɧ-

ɖɗɪɣɑəɔɑ ɝɔɏəɌɗɌ ɚɞ ɝɑɗɑɓɑəɖɔ. Ƚɞɜɑɗɖɔ ɟɖɌɓɧɎɌɪɞ əɌ ɝɑɗɑɓɑəɖɟ. 

Fig. 3.    Perfusion stress-MRI with adenosine triphosphate, LV short axis.   

Patient A., 50 -year -old with normal coronary arteries. A, D ð basal, B, E ð middle, C, F ð apical segments in 

first pass of contrast on a pharmacological stress (low row) and on a rest (upper row). Spl enic Switch -off in 

perfusion CMR with adenosine triphosphate.  

Images of myocardial perfusion in stress adenosine triphosphate (low row) in time of contrast in right ven-

tricular (A, D), in peak of contrast in myocardium (B, E) and second pass of contrast ( C, F). In maximum 

stress on peak of contrast there is an absence of hyperintensive signal of contrast from splenic. Arrows point 

on the spleen.   
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ȾɌɍɗɔɢɌ ʈ1.     ȶɗɔəɔɣɑɝɖɌɫ ɡɌɜɌɖɞɑɜɔɝɞɔɖɌ ɛɌɢɔɑəɞɚɎ. 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ n (%), ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ 

ʇʦʣ ʤʫʞʩʢʦʡ ï 14 (35 %);  

ʞʝʥʩʢʠʡ ï 26 (65%) 

ɺʦʟʨʘʩʪ (ʛʦʜʳ) 63 [59 - 66.3] 

ʀʥʜʝʢʩ ʤʘʩʩʳ ʪʝʣʘ (ʢʛ/ʤ2) 29.5 Ñ 4.17 (28.1-30.8) 

ʂʫʨʝʥʠʝ 9 (22.5%) 

ʅʘʩʣʝʜʩʪʚʝʥʥʘʷ ʦʪʷʛʦʱʸʥʥʦʩʪʴ ʧʦ ʉʉɿ 14 (35%) 

ʆʞʠʨʝʥʠʝ 19 (47.5%) 

ɼʠʩʣʠʧʠʜʝʤʠʷ 32 (80%) 

ʋʨʦʚʝʥʴ ʃʇʅʇ-ʭʩ (ʤʤʦʣʴ/ʣ) 2.29 [1.49-3.17] 

ɸʨʪʝʨʠʘʣʴʥʘʷ ʛʠʧʝʨʪʦʥʠʷ 34 (85%) 

ʉʘʭʘʨʥʳʡ ʜʠʘʙʝʪ 2 ʪʠʧʘ 28 (70%) 

ʆʙʩʪʨʫʢʪʠʚʥʳʡ ʘʪʝʨʦʩʢʣʝʨʦʟ ʂɸ (ʩʪʝʥʦʟ > 50%) 20 (50 %) 

ʉʢʦʨʦʩʪʴ ʢʣʫʙʦʯʢʦʚʦʡ ʬʠʣʴʪʨʘʮʠʠ (CKD-EPI) 

(ʤʣ/ʤʠʥ/1.73ʤ2) 

85.1 Ñ 11.9 (81.4-88.8) 

ʇʨʝʜʪʝʩʪʦʚʘʷ ʚʝʨʦʷʪʥʦʩʪʴ ʀɹʉ (%) 16 [11-22] 

ʇʦʣʦʞʠʪʝʣʴʥʘʷ ʥʘʛʨʫʟʦʯʥʘʷ ʧʨʦʙʘ 12 (30%) 

ʊʠʧʠʯʥʘʷ ʩʪʝʥʦʢʘʨʜʠʷ ʥʘʧʨʷʞʝʥʠʷ 6 (15%) 

ʇʦʩʪʠʥʬʘʨʢʪʥʳʡ ʢʘʨʜʠʦʩʢʣʝʨʦʟ 1 (2.5%) 

ʇʝʨʝʥʝʩʝʥʥʦʝ ʯʨʝʩʢʦʞʥʦʝ ʢʦʨʦʥʘʨʥʦʝ ʚʤʝʰʘʪʝʣʴʩʪʚʦ ʩʦ 

ʩʪʝʥʪʠʨʦʚʘʥʠʝʤ 

3 (7.5%) 

 

   
 

ȾɌɍɗɔɢɌ ʈ2.     ȴəɠɟɓɔɫ ɌɐɑəɚɓɔəɞɜɔɠɚɝɠɌɞɌ ɔ ɏɑɘɚɐɔəɌɘɔɣɑɝɖɔɑ ɛɌɜɌɘɑɞɜɧ. 

ɼʣʠʪʝʣʴʥʦʩʪʴ ʠʥʬʫʟʠʠ ʘʜʝʥʦʟʠʥʪʨʠʬʦʩʬʘʪʘ (ʩ) 240 [195-250] 

ʇʨʠʨʦʩʪ ʯʘʩʪʦʪʳ ʩʝʨʜʝʯʥʳʭ ʩʦʢʨʘʱʝʥʠʡ 28.3 Ñ 10.3 (25.0-31.7) 

ʋʨʦʚʝʥʴ ʩʠʩʪʦʣʠʯʝʩʢʦʛʦ ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ ʧʦʩʣʝ 

ʦʢʦʥʯʘʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ 

123 Ñ 10.5 (120-127) 

ʋʨʦʚʝʥʴ ʜʠʘʩʪʦʣʠʯʝʩʢʦʛʦ ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ ʧʦʩʣʝ 

ʦʢʦʥʯʘʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ 

76.0 [70.0-80.0] 
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ȷɑɏɖɔɑ ɛɚɍɚɣəɧɑ ɜɑɌɖɢɔɔ ɜɑɏɔɝɞɜɔɜɚɎɌɗɔɝɨ 

ɟ 27 ɛɌɢɔɑəɞɚɎ (67.5%) ɔ əɑ ɛɜɔɎɚɐɔɗɔ ɖ 

ɛɜɑɜɧɎɌəɔɪ ɔɝɝɗɑɐɚɎɌəɔɫ. ȴɝɝɗɑɐɚɎɌəɔɑ 

ɍɧɗɚ ɛɜɑɖɜɌɥɑəɚ ɐɚɝɜɚɣəɚ ɟ 1 ɛɌɢɔɑəɞɌ Ɏ 

ɝɎɫɓɔ ɝ ɜɌɓɎɔɞɔɑɘ ɍɜɌɐɔɖɌɜɐɔɔ ɐɚ 50 

ɟɐ/ɘɔə ɔ ɟ 2 ɛɌɢɔɑəɞɚɎ Ɏ ɝɎɫɓɔ ɝ əɑɛɜɔɫɞ-

əɧɘɔ ɚɥɟɥɑəɔɫɘɔ (ɣɟɎɝɞɎɚ ɒɌɜɌ, ɛɜɔɗɔɎɌ ɖ 

ɏɚɗɚɎɑ) Ɏɚ Ɏɜɑɘɫ ɔəɠɟɓɔɔ ȬȾɀ ɔ əɌɡɚɒɐɑəɔɫ 

Ɏ ɞɚɘɚɏɜɌɠɑ. Ȯɝɑ ɜɑɌɖɢɔɔ ɜɑɏɜɑɝɝɔɜɚɎɌɗɔ 

ɝɌɘɚɝɞɚɫɞɑɗɨəɚ Ɏ ɞɑɣɑəɔɑ 1 ɘɔəɟɞɧ ɛɚɝɗɑ 

ɚɖɚəɣɌəɔɫ ɔəɠɟɓɔɔ ȬȾɀ ɔ əɑ ɞɜɑɍɚɎɌɗɔ ɎɎɑ-

ɐɑəɔɫ ɜɌɝɞɎɚɜɌ ɩɟɠɔɗɗɔəɌ. 

ȭɧɗ Ɏɧɛɚɗəɑə ɌəɌɗɔɓ ɓɌɎɔɝɔɘɚɝɞɔ 

ɘɑɒɐɟ ɚɍəɌɜɟɒɑəɔɑɘ ɐɑɠɑɖɞɚɎ ɛɑɜɠɟɓɔɔ ɔ 

Ɍɞɑɜɚɝɖɗɑɜɚɞɔɣɑɝɖɔɘ ɛɚɜɌɒɑəɔɑɘ ɖɚɜɚəɌɜ-

əɧɡ Ɍɜɞɑɜɔɕ. Ȯɝɑɏɚ ɍɧɗɚ ɛɜɚɌəɌɗɔɓɔɜɚɎɌəɚ 

102 ɓɚəɧ ɍɌɝɝɑɕəɚɎ ɖɜɚɎɚɝəɌɍɒɑəɔɫ ȻȹȬ, 

ȺȬ ɔ ȻȶȬ ɟ 34 ɛɌɢɔɑəɞɚɎ. Ȯ 15 ɝɗɟɣɌɫɡ ɐɑ-

ɠɑɖɞɧ ɛɑɜɠɟɓɔɔ ɚɍəɌɜɟɒɔɎɌɗɔɝɨ Ɏ ɓɚəɌɡ, 

ɝɚɚɞɎɑɞɝɞɎɟɪɥɔɡ ɍɌɝɝɑɕəɌɘ ɖɜɚɎɚɝəɌɍɒɑ-

əɔɫ ɛɚɜɌɒɑəəɧɡ ȶȬ. Ȯ 26 ɝɗɟɣɌɫɡ ɐɑɠɑɖɞɧ 

ɛɑɜɠɟɓɔɔ ɘɔɚɖɌɜɐɌ əɑ ɍɧɗɔ ɌɝɝɚɢɔɔɜɚɎɌəɧ 

ɝ əɌɗɔɣɔɑɘ Ɍɞɑɜɚɝɖɗɑɜɚɞɔɣɑɝɖɚɏɚ ɛɚɜɌɒɑəɔɫ 

ȶȬ ɍɚɗɑɑ 50% ɔ ɍɧɗɔ ɜɌɝɢɑəɑəɧ ɖɌɖ ɝɗɑɐ-

ȾɌɍɗɔɢɌ ʈ3.     ɃɌɝɞɚɞɌ ɜɑɌɖɢɔɕ ɛɜɔ ɎɎɑɐɑəɔɔ ɌɐɑəɚɓɔəɞɜɔɠɚɝɠɌɞɌ.  

ʆʜʳʰʢʘ, ʟʘʪʨʫʜʥʝʥʠʝ ʜʳʭʘʥʠʷ 11 (27.5%) 

ʋʯʘʱʝʥʥʦʝ ʩʝʨʜʮʝʙʠʝʥʠʝ 7 (17.5%) 

ɼʠʩʢʦʤʬʦʨʪ, ʦʱʫʱʝʥʠʝ ʪʷʞʝʩʪʠ ʚ ʛʨʫʜʥʦʡ ʢʣʝʪʢʝ 12 (30.0%) 

ɻʦʣʦʚʥʘʷ ʙʦʣʴ ʩ ʦʱʫʱʝʥʠʝʤ ʞʘʨʘ, ʧʨʠʣʠʚʘ 9 (22.5%) 

ɹʨʘʜʠʢʘʨʜʠʷ 1 (2,5%) 
 

   
 

 

ȼɔɝ. 4 (Fig. 4) 
 

ȼɔɝ. 4.     ȻɑɜɠɟɓɔɚəəɌɫ ɝɞɜɑɝɝ-ȸȼȾ ɝɑɜɐɢɌ ɝ ɌɐɑəɚɓɔəɞɜɔɠɚɝɠɌɞɚɘ. ȶɚɜɚɞɖɌɫ ɚɝɨ ȷȲ, ɍɌ-

ɓɌɗɨəɧɕ ɝɑɏɘɑəɞ.  

ȻɌɢɔɑəɞɖɌ Ȭ., 73 ɗɑɞ, ɝ əɑɔɓɘɑəɑəəɧɘɔ ɖɚɜɚəɌɜəɧɘɔ Ɍɜɞɑɜɔɫɘɔ ɔ ɠɌɖɞɚɜɌɘɔ ɜɔɝɖɌ ȴȭȽ.  Ƚɟɍɩəɐɚ-

ɖɌɜɐɔɌɗɨəɧɕ ɢɔɜɖɟɗɫɜəɧɕ ɐɑɠɑɖɞ ɛɑɜɠɟɓɔɔ ɘɔɚɖɌɜɐɌ. 

ȹɌ ɟɜɚɎəɑ ɍɌɓɌɗɨəɧɡ ɝɑɏɘɑəɞɚɎ, əɌ ɠɚəɑ ɘɌɖɝɔɘɌɗɨəɚɕ ɠɌɜɘɌɖɚɗɚɏɔɣɑɝɖɚɕ əɌɏɜɟɓɖɔ, ɚɞɘɑɣɌɑɞɝɫ ɝɟɍ-

ɩəɐɚɖɌɜɐɔɌɗɨəɧɕ ɢɔɜɖɟɗɫɜəɧɕ ɐɑɠɑɖɞ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ ɘɔɚɖɌɜɐɌ, ɚɞɝɟɞɝɞɎɟɪɥɔɕ Ɏ ɛɚɖɚɑ. Ƚɞɜɑɝɝ-

ɔəɐɟɢɔɜɚɎɌəəɧɕ ɐɑɠɑɖɞ ɛɑɜɠɟɓɔɔ ɘɔɚɖɌɜɐɌ (ɟɖɌɓɌə ɝɞɜɑɗɖɌɘɔ) ɜɌɝɢɑəɑə ɖɌɖ ɝɗɑɐɝɞɎɔɑ ɖɚɜɚəɌɜəɚɕ 

ɘɔɖɜɚɝɚɝɟɐɔɝɞɚɕ ɐɔɝɠɟəɖɢɔɔ.  

Fig. 4.    Perfusion stress CMR with adenosine triphosphate, LV short axis, basal segment.   

Patient A., 73 -year -old woman with non -obstructive coronary arteries and risk factors of coronary artery dis-

ease. Subendocardial circular myocardial perfusion defect.   

At the level of basal segments in stress there is a subendocardial circular defect of  myocardium, which is not 

detected in rest. Stress induced perfusion myocardial defect (shown by arrows) probably as a consequence of 

coronary microvascular dysfunction.  
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ɝɞɎɔɑ ɖɚɜɚəɌɜəɚɕ ɘɔɖɜɚɝɚɝɟɐɔɝɞɚɕ ɐɔɝ-

ɠɟəɖɢɔɔ. Ȯ 11 ɝɗɟɣɌɫɡ Ɏ ɓɚəɌɡ ɍɌɝɝɑɕəɚɎ ɝ 

Ɍɞɑɜɚɝɖɗɑɜɚɞɔɣɑɝɖɔɘ ɛɚɜɌɒɑəɔɑɘ ȶȬ ɍɚɗɑɑ 

50%, ɐɑɠɑɖɞɧ ɛɑɜɠɟɓɔɔ əɑ ɍɧɗɔ ɚɍəɌɜɟɒɑ-

əɧ, Ɏɑɜɚɫɞəɚ, ɎɝɗɑɐɝɞɎɔɑ ɚɞɝɟɞɝɞɎɔɫ ɏɑɘɚɐɔ-

əɌɘɔɣɑɝɖɔ ɓəɌɣɔɘɚɏɚ ɝɞɑəɚɓɔɜɚɎɌəɔɫ Ɏ ɚɍ-

ɗɌɝɞɔ ɐɌəəɧɡ ɝɑɏɘɑəɞɚɎ, ɔ Ɏ 50 ɝɗɟɣɌɫɡ ɐɑ-

ɠɑɖɞɧ ɚɞɝɟɞɝɞɎɚɎɌɗɔ Ɏ ɓɚəɌɡ ɍɌɝɝɑɕəɚɎ əɑ 

ɛɚɜɌɒɑəəɧɡ Ɍɞɑɜɚɝɖɗɑɜɚɓɚɘ ȶȬ. ȹɌ ɚɝəɚɎɌ-

əɔɔ ɛɚɗɟɣɑəəɧɡ ɐɌəəɧɡ ɤɌəɝ ɎɧɫɎɗɑəɔɫ 

ɐɑɠɑɖɞɌ ɛɑɜɠɟɓɔɔ Ɏ ɓɚəɑ, ɝɚɚɞɎɑɞɝɞɎɟɪɥɑɕ 

ɍɌɝɝɑɕəɟ ɛɚɜɌɒɑəəɧɡ ȶȬ ɍɚɗɑɑ 50%, ɍɧɗ 

Ɏɧɤɑ ɍɚɗɑɑ ɣɑɘ Ɏ 2 ɜɌɓɌ (ȺɄ = 2.62 (1.06-

6.66), ɜ=0,038. 

Ȼɜɔ ɌəɌɗɔɓɑ ɛɚɗɟɣɑəəɧɡ ɔɓɚɍɜɌɒɑəɔɕ 

ɐɑɠɑɖɞɧ ɛɑɜɠɟɓɔɔ ɘɔɚɖɌɜɐɌ ɜɌɓɐɑɗɫɗɔɝɨ ɛɚ 

ɏɗɟɍɔəɑ ɛɚɜɌɒɑəɔɫ əɌ ɝɟɍɩəɐɚɖɌɜɐɔɌɗɨəɧɑ ɔ 

ɞɜɌəɝɘɟɜɌɗɨəɧɑ. ȿ 17 ɛɌɢɔɑəɞɚɎ ɐɑɠɑɖɞɧ 

ɛɑɜɠɟɓɔɔ ɘɔɚɖɌɜɐɌ ɚɞɝɟɞɝɞɎɚɎɌɗɔ. ȾɜɌəɝɘɟ-

ɜɌɗɨəɧɑ ɐɑɠɑɖɞɧ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ ɍɧɗɔ 

ɎɧɫɎɗɑəɧ ɟ 4 ɛɌɢɔɑəɞɚɎ ɔ ɎɝɑɏɐɌ ɝɚɚɞɎɑɞ-

ɝɞɎɚɎɌɗɔ ɗɚɖɌɗɔɓɌɢɔɔ ɖɜɚɎɚɝəɌɍɒɑəɔɫ ȶȬ ɝɚ 

ɝɞɑəɚɓɚɘ ɍɚɗɑɑ 50%. ȽɟɍɩəɐɚɖɌɜɐɔɌɗɨəɧɑ 

ɐɑɠɑɖɞɧ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ ɘɔɚɖɌɜɐɌ ɍɧɗɔ 

ɚɍəɌɜɟɒɑəɧ əɑ ɞɚɗɨɖɚ ɛɜɔ Ɍɞɑɜɚɝɖɗɑɜɚɞɔɣɑ-

ɝɖɚɘ ɛɚɜɌɒɑəɔɔ ȶȬ (n=6) Ɏ ɝɚɚɞɎɑɞɝɞɎɔɔ ɝ 

ɍɌɝɝɑɕəɚɘ ɖɜɚɎɚɝəɌɍɒɑəɔɫ ɛɚɜɌɒɑəəɧɡ ȶȬ, 

əɚ ɔ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɘɌɗɚɔɓɘɑəɑəəɧɘɔ ȶȬ, ɟ 

ɖɚɞɚɜɧɡ ɚəɔ ɔɘɑɗɔ ɐɔɠɠɟɓəɧɕ ɢɔɜɖɟɗɫɜ-

əɧɕ ɡɌɜɌɖɞɑɜ (n=7) (ɜɔɝ. 4). ȽɐɑɗɌɞɨ ɎɧɎɚɐɧ 

ɚ ɜɌɓɗɔɣɔɫɡ ɖɗɔəɔɣɑɝɖɔɡ ɡɌɜɌɖɞɑɜɔɝɞɔɖ 

ɘɑɒɐɟ ɏɜɟɛɛɌɘɔ əɑ ɛɚɓɎɚɗɫɑɞ ɘɌɗɚɑ ɖɚɗɔɣɑ-

ɝɞɎɚ əɌɍɗɪɐɑəɔɕ. 

Ⱥɍɝɟɒɐɑəɔɑ. 

ȹɌɝɞɚɫɥɑɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɐɑɘɚəɝɞɜɔɜɟ-

ɑɞ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɑ Ɏɚɓɘɚɒəɚɝɞɔ ɛɑɜɠɟɓɔ-

ɚəəɚɕ ɝɞɜɑɝɝ-ȸȼȾ ɝɑɜɐɢɌ ɝ ȬȾɀ Ɏ ɐɔɌɏəɚɝɞɔ-

ɖɑ ȴȭȽ. ȴɝɛɚɗɨɓɟɑɘɧɕ Ɏ ɖɌɣɑɝɞɎɑ ɎɌɓɚɐɔɗɌ-

ɞɌɞɚɜɌ ȬȾɀ, ɘɑɞɌɍɚɗɔɓɔɜɟɑɘɧɕ ɐɚ Ɍɐɑəɚɓɔ-

əɌ, ɎɧɓɧɎɌɑɞ ɌəɌɗɚɏɔɣəɧɕ ɏɑɘɚɐɔəɌɘɔɣɑ-

ɝɖɔɕ ɚɞɎɑɞ, ɔ, əɑɝɘɚɞɜɫ əɌ ɍɚɗɑɑ ɐɗɔɞɑɗɨəɧɕ 

ɛɑɜɔɚɐ ɛɚɗɟɎɧɎɑɐɑəɔɫ Ɏ ɝɜɌɎəɑəɔɔ ɝ Ɍɐɑəɚ-

ɓɔəɚɘ, ɝɚɛɜɚɎɚɒɐɌɑɞɝɫ ɟɐɚɎɗɑɞɎɚɜɔɞɑɗɨəɚ 

ɛɑɜɑəɚɝɔɘɧɘɔ ɛɚɍɚɣəɧɘɔ ɜɑɌɖɢɔɫɘɔ. ȬȾɀ, 

ɜɌɝɥɑɛɗɫɫɝɨ ɐɚ ɌɐɑəɚɓɔəɌ, ɎɧɓɧɎɌɑɞ ɜɑɗɌɖ-

ɝɌɢɔɪ ɏɗɌɐɖɚɕ ɘɟɝɖɟɗɌɞɟɜɧ ɩɛɔɖɌɜɐɔɌɗɨəɧɡ 

ȶȬ ɔ ɝɚɝɟɐɚɎ ɘɔɖɜɚɢɔɜɖɟɗɫɞɚɜəɚɏɚ ɜɟɝɗɌ. 

Ȼɜɔ Ɍɞɑɜɚɝɖɗɑɜɚɞɔɣɑɝɖɚɘ ɛɚɜɌɒɑəɔɔ ȶȬ ɔɗɔ 

ɖɚɜɚəɌɜəɚɕ ɘɔɖɜɚɝɚɝɟɐɔɝɞɚɕ ɐɔɝɠɟəɖɢɔɔ 

ɎɚɓəɔɖɌɑɞ əɑɐɚɝɞɌɞɚɣəɚɑ ɜɌɝɤɔɜɑəɔɑ ɝɚɝɟ-

ɐɚɎ Ɏ ɝɜɌɎəɑəɔɔ ɝ ɔəɞɌɖɞəɧɘɔ ɝɚɝɟɐɌɘɔ 

[11]. Ƚ ɛɚɘɚɥɨɪ ɚɢɑəɖɔ ɛɑɜɠɟɓɔɔ, ɝɞɌəɚɎɔɞ-

ɝɫ Ɏɚɓɘɚɒəɧɘ ɎɧɫɎɗɑəɔɑ ɛɜɑɡɚɐɫɥɔɡ ɐɑ-

ɠɑɖɞɚɎ ɛɑɜɠɟɓɔɔ, ɎɚɓəɔɖɌɪɥɔɡ ɎɝɗɑɐɝɞɎɔɑ 

əɑɚɐəɚɜɚɐəɚɝɞɔ ɖɜɚɎɚɝəɌɍɒɑəɔɫ.  

Ȯ ɔɝɝɗɑɐɚɎɌəɔɔ, ɛɚɝɎɫɥɑəəɚɘ ɝɜɌɎəɑ-

əɔɪ ɩɠɠɑɖɞɚɎ ȬȾɀ ɔ ɌɐɑəɚɓɔəɌ, ɛɜɔ ɎɎɑɐɑ-

əɔɔ ȬȾɀ ɚɞɘɑɣɌɗɔɝɨ ɘɑəɑɑ ɎɧɜɌɒɑəəɧɑ ɛɚ-

ɍɚɣəɧɑ ɝɔɘɛɞɚɘɧ əɌ ɠɚəɑ ɝɚɛɚɝɞɌɎɔɘɚɕ ɏɔ-

ɛɑɜɑɘɔɣɑɝɖɚɕ ɜɑɌɖɢɔɔ [12]. Ƚ ɢɑɗɨɪ ɛɜɑɐɟ-

ɛɜɑɒɐɑəɔɫ əɑɚɍɚɝəɚɎɌəəɚɏɚ ɛɜɑɜɧɎɌəɔɫ 

ɛɜɚɢɑɐɟɜɧ ɜɑɖɚɘɑəɐɚɎɌəɚ ɛɜɑɐɎɌɜɔɞɑɗɨəɚɑ 

ɛɚɐɜɚɍəɚɑ ɔəɠɚɜɘɔɜɚɎɌəɔɑ ɛɌɢɔɑəɞɌ ɚ Ɏɚɓ-

ɘɚɒəɧɡ ɖɜɌɞɖɚɎɜɑɘɑəəɧɡ ɛɚɍɚɣəɧɡ ɜɑɌɖ-

ɢɔɫɡ ɛɑɜɑɐ ɔɝɝɗɑɐɚɎɌəɔɑɘ.  

Ȯ ɘɌɗɚɘ ɛɜɚɢɑəɞɑ ɝɗɟɣɌɑɎ ɔɝɝɗɑɐɚɎɌ-

əɔɑ əɑ ɝɚɛɜɚɎɚɒɐɌɑɞɝɫ ɌɐɑɖɎɌɞəɧɘ ɚɞɎɑɞɚɘ 

əɌ ɎɎɑɐɑəɔɑ ɝɚɝɟɐɚɜɌɝɤɔɜɫɪɥɑɏɚ ɛɜɑɛɌɜɌ-

ɞɌ. Ȯ ɞɌɖɚɘ ɝɗɟɣɌɑ ɛɜɑɐɗɌɏɌɑɞɝɫ ɟɎɑɗɔɣɑəɔɑ 

ɐɚɓɧ ɌɐɑəɚɓɔəɌ ɐɚ 210 ɘɖɏ/ɖɏ/ɘɔə [13]. 

ȾɌɖɒɑ ɝɞɚɔɞ ɞɥɌɞɑɗɨəɚ ɛɚɐɡɚɐɔɞɨ ɖ ɛɚɐɏɚ-

ɞɚɎɖɑ ɖ ɔɝɝɗɑɐɚɎɌəɔɪ, ɝɎɚɑɎɜɑɘɑəəɚ ɚɞɘɑ-

əɫɞɨ ɌəɞɔɌəɏɔəɌɗɨəɟɪ ɞɑɜɌɛɔɪ ɔ əɑ ɟɛɚ-

ɞɜɑɍɗɫɞɨ ɖɚɠɑɔə-ɝɚɐɑɜɒɌɥɔɑ ɛɜɚɐɟɖɞɧ 

əɌɖɌəɟəɑ ɔɝɝɗɑɐɚɎɌəɔɫ [14]. Ȯɧɖɗɪɣɑəɔɑ 

ɝɔɏəɌɗɌ ɚɞ ɝɑɗɑɓɑəɖɔ ɛɜɔ ɔɝɛɚɗɨɓɚɎɌəɔɔ ȬȾɀ 

ɫɎɗɫɑɞɝɫ ɗɑɏɖɚ ɜɑɌɗɔɓɟɑɘɧɘ ɔəɝɞɜɟɘɑəɞɚɘ 

ɐɗɫ ɚɢɑəɖɔ ɌɐɑɖɎɌɞəɚɝɞɔ əɌɏɜɟɓɖɔ Ɏ ɖɌɣɑ-

ɝɞɎɑ ɔɝɖɗɪɣɑəɔɫ ɗɚɒəɚɚɞɜɔɢɌɞɑɗɨəɧɡ ɜɑ-

ɓɟɗɨɞɌɞɚɎ, ɌəɌɗɚɏɔɣəɚ ɜɑɓɟɗɨɞɌɞɌɘ ɔɝɝɗɑɐɚ-

ɎɌəɔɕ, ɛɚɗɟɣɑəəɧɡ ɛɜɔ ɛɜɔɘɑəɑəɔɔ Ɍɐɑəɚ-

ɓɔəɌ [15]. 

ȿ ɍɚɗɨɤɔəɝɞɎɌ ɛɌɢɔɑəɞɚɎ, Ɏɖɗɪɣɑəəɧɡ 

Ɏ ɔɝɝɗɑɐɚɎɌəɔɑ, ɚɞɝɟɞɝɞɎɚɎɌɗɌ ɞɔɛɔɣəɌɫ 

ɖɗɔəɔɣɑɝɖɌɫ ɖɌɜɞɔəɌ ɝɞɑəɚɖɌɜɐɔɔ ɔ ɔɘɑɗɔɝɨ 

ɛɜɚɘɑɒɟɞɚɣəɧɑ ɓəɌɣɑəɔɫ ɛɜɑɐɞɑɝɞɚɎɚɕ Ɏɑ-

ɜɚɫɞəɚɝɞɔ ȴȭȽ. ȺɐəɌɖɚ ɎɎɔɐɟ ɤɔɜɚɖɚɏɚ 

ɜɌɝɛɜɚɝɞɜɌəɑəɔɫ ɞɌɖɔɡ ɐɚɛɚɗəɔɞɑɗɨəɧɡ 

ɠɌɖɞɚɜɚɎ ɜɔɝɖɌ ɝɑɜɐɑɣəɚ-ɝɚɝɟɐɔɝɞɧɡ ɚɝɗɚɒ-

əɑəɔɕ, ɖɌɖ ɝɌɡɌɜəɧɕ ɐɔɌɍɑɞ 2 ɞɔɛɌ, Ɍɜɞɑɜɔ-

ɌɗɨəɌɫ ɏɔɛɑɜɞɚəɔɫ ɔ ɐɔɝɗɔɛɔɐɑɘɔɫ, Ɏ ɝɚɚɞ-

ɎɑɞɝɞɎɔɔ ɝ əɌɝɞɚɫɥɔɘɔ ɖɗɔəɔɣɑɝɖɔɘɔ ɜɑɖɚ-

ɘɑəɐɌɢɔɫɘɔ ɛɚ ɝɞɌɍɔɗɨəɚɕ ȴȭȽ, ɞɌɖɔɘ ɛɌ-

ɢɔɑəɞɌɘ ɜɑɖɚɘɑəɐɚɎɌəɚ ɐɚɛɚɗəɔɞɑɗɨəɚɑ 

ɛɜɚɎɑɐɑəɔɑ əɑɔəɎɌɓɔɎəɚɏɚ əɌɏɜɟɓɚɣəɚɏɚ ɞɑ-

ɝɞɔɜɚɎɌəɔɫ ɐɗɫ ɔɝɖɗɪɣɑəɔɫ ȴȭȽ [4]. 

ȮɧɫɎɗɑəəɚɑ əɌɘɔ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌ-

ɣɔɘɚɑ ɛɚɎɧɤɑəɔɑ ɤɌəɝɌ ɎɧɫɎɗɑəɔɫ ɐɑɠɑɖɞɌ 

ɛɑɜɠɟɓɔɔ Ɏ ɓɚəɑ, ɝɚɚɞɎɑɞɝɞɎɟɪɥɑɕ ɝɞɑəɚɓɟ 

ȶȬ ɍɚɗɑɑ 50%, ɝɎɔɐɑɞɑɗɨɝɞɎɟɑɞ ɚɍ ɩɠɠɑɖɞɔɎ-

əɚɝɞɔ ɛɜɔɘɑəɑəɔɫ ɘɑɞɚɐɌ ɐɗɫ ɎɧɫɎɗɑəɔɫ ɚɍ-

ɝɞɜɟɖɞɔɎəɚɕ ȴȭȽ ɔ ɚɢɑəɖɔ ɏɑɘɚɐɔəɌɘɔɣɑ-

ɝɖɚɕ ɓəɌɣɔɘɚɝɞɔ ɝɞɑəɚɓɌ. Ȯ ɞɚ ɒɑ Ɏɜɑɘɫ, Ɏɧ-

ɫɎɗɑəɔɑ ɝɟɍɩəɐɚɖɌɜɐɔɌɗɨəɧɡ ɐɑɠɑɖɞɚɎ ɖɚə-

ɞɜɌɝɞɔɜɚɎɌəɔɫ ɘɔɚɖɌɜɐɌ əɌ ɠɚəɑ ɘɌɗɚɔɓɘɑ-

əɑəəɧɡ ȶȬ ɘɚɒɑɞ ɍɧɞɨ ɚɍɟɝɗɚɎɗɑəɚ əɌɗɔɣɔ-

ɑɘ ɖɚɜɚəɌɜəɚɕ ɘɔɖɜɚɝɚɝɟɐɔɝɞɚɕ ɐɔɝɠɟəɖ-

ɢɔɔ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɘɔɖɜɚɝɚɝɟɐɔɝɞɚɕ ɝɞɑəɚ-

ɖɌɜɐɔɑɕ ɔɗɔ əɌɗɔɣɔɑɘ ɞɌɖɔɡ ɠɌɖɞɚɜɚɎ ɜɔɝ-

ɖɌ ɑɑ ɎɚɓəɔɖəɚɎɑəɔɫ, ɖɌɖ ɝɌɡɌɜəɧɕ ɐɔɌɍɑɞ, 

ɖɟɜɑəɔɑ, ɌɜɞɑɜɔɌɗɨəɌɫ ɏɔɛɑɜɞɚəɔɫ, ɐɔɝɗɔ-

ɛɔɐɑɘɔɫ. Ȼɚɘɔɘɚ ɖɗɔəɔɣɑɝɖɔ ɔ ɔəɝɞɜɟɘɑə-

ɞɌɗɨəɚ ɛɚɐɞɎɑɜɒɐɑəəɚɕ ɔɤɑɘɔɔ ɘɔɚɖɌɜɐɌ, 

ɚɐəɔɘ ɔɓ ɖɜɔɞɑɜɔɑɎ ɘɔɖɜɚɝɚɝɟɐɔɝɞɚɕ ɝɞɑəɚ-

ɖɌɜɐɔɔ ɫɎɗɫɑɞɝɫ ɚɞɝɟɞɝɞɎɔɑ ɛɚɜɌɒɑəɔɫ ȶȬ 

ɍɚɗɑɑ 50% [16]. ȾɌɖɔɘ ɚɍɜɌɓɚɘ, Ɏ ɐɌəəɚɘ ɔɝ-

ɝɗɑɐɚɎɌəɔɔ ɚɞɜɑɓəɧɘ ɓəɌɣɑəɔɑɘ ɐɗɫ ɝɟɒɐɑ-

əɔɫ ɚ əɌɜɟɤɑəɔɫɡ ɛɑɜɠɟɓɔɔ ɘɔɚɖɌɜɐɌ 
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ɎɝɗɑɐɝɞɎɔɑ ɝɞɑəɚɓɔɜɟɪɥɑɏɚ ɌɞɑɜɚɝɖɗɑɜɚɓɌ 

ɫɎɗɫɑɞɝɫ ɝɞɑɛɑəɨ ɝɞɑəɚɓɔɜɚɎɌəɔɫ ȶȬ 50% ɔ 

ɍɚɗɑɑ. 

ȼɑɓɟɗɨɞɌɞɧ əɌɤɑɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɛɚɐ-

ɞɎɑɜɒɐɌɪɞ əɑɐɌɎəɚ ɚɛɟɍɗɔɖɚɎɌəəɧɑ ɐɌəəɧɑ 

ɚ Ɏɚɓɘɚɒəɚɝɞɔ ɎɧɫɎɗɑəɔɫ ɐɑɠɑɖɞɚɎ ɛɑɜɠɟ-

ɓɔɔ Ɏ ɝɟɍɩəɐɚɖɌɜɐɔɌɗɨəɚɕ ɓɚəɑ ɍɗɌɏɚɐɌɜɫ 

ɛɜɚɝɞɜɌəɝɞɎɑəəɚɘɟ ɜɌɓɜɑɤɑəɔɪ ȸȼȾ, ɖɚɞɚ-

ɜɧɑ ɘɚɏɟɞ ɍɧɞɨ ɚɍɟɝɗɚɎɗɑəɧ ɖɚɜɚəɌɜəɚɕ 

ɘɔɖɜɚɝɚɝɟɐɔɝɞɚɕ ɐɔɝɠɟəɖɢɔɑɕ [17].  Ȯ ɔɝ-

ɝɗɑɐɚɎɌəɔɔ, ɛɚɝɎɫɥɬəəɚɘ ɐɔɌɏəɚɝɞɔɖɑ ɘɔɖ-

ɜɚɝɚɝɟɐɔɝɞɚɕ ɝɞɑəɚɖɌɜɐɔɔ ɘɑɞɚɐɚɘ ɝɞɜɑɝɝ-

ȸȼȾ Ɏ ɝɜɌɎəɑəɔɔ ɝ ɔəɎɌɓɔɎəɧɘ ɔɓɘɑɜɑəɔɑɘ 

ɜɑɓɑɜɎɌ ɖɜɚɎɚɞɚɖɌ, ɖɚɗɔɣɑɝɞɎɑəəɧɕ ɔ ɛɚɗɟ-

ɖɚɗɔɣɑɝɞɎɑəəɧɕ ɌəɌɗɔɓɧ ɛɜɑɎɚɝɡɚɐɫɞ Ɏɔɓɟ-

Ɍɗɨəɟɪ ɚɢɑəɖɟ Ɏ ɐɔɌɏəɚɝɞɔɖɑ ɘɔɖɜɚɝɚɝɟɐɔ-

ɝɞɚɕ ɝɞɑəɚɖɌɜɐɔɔ [18]. Ȼɜɔ əɌɗɔɣɔɔ ɝɚɚɞɎɑɞ-

ɝɞɎɟɪɥɑɏɚ ɛɜɚɏɜɌɘɘəɚɏɚ ɚɍɑɝɛɑɣɑəɔɫ ɖɚɗɔ-

ɣɑɝɞɎɑəəɌɫ ɚɢɑəɖɌ ɛɚɎɧɝɔɞ ɩɠɠɑɖɞɔɎəɚɝɞɨ 

ɎɧɫɎɗɑəɔɫ ɔɤɑɘɔɔ ɘɔɚɖɌɜɐɌ, əɑ Ɍɝɝɚɢɔɔɜɚ-

ɎɌəəɚɕ ɝ Ɍɞɑɜɚɝɖɗɑɜɚɞɔɣɑɝɖɔɘ ɛɚɜɌɒɑəɔɑɘ 

ȶȬ Ɏ ɝɚɎɚɖɟɛəɚɝɞɔ ɝ ɖɌɣɑɝɞɎɑəəɧɘ ɌəɌɗɔ-

ɓɚɘ. 

ȻɑɜɠɟɓɔɚəəɌɫ ɝɞɜɑɝɝ-ȸȼȾ ɝɑɜɐɢɌ ɫɎɗɫ-

ɑɞɝɫ ɤɔɜɚɖɚ ɔɝɛɚɗɨɓɟɑɘɧɘ ɘɑɞɚɐɚɘ Ɏ ɜɌɓɎɔ-

ɞɧɡ ɝɞɜɌəɌɡ, ɚɐəɌɖɚ ɑɑ ɛɜɔɘɑəɑəɔɑ Ɏ ȼɚɝ-

ɝɔɕɝɖɚɕ ɀɑɐɑɜɌɢɔɔ ɖɜɌɕəɑ ɘɌɗɚ ɜɌɝɛɜɚ-

ɝɞɜɌəɑəɚ, Ɏɑɜɚɫɞəɚ, Ɏ ɝɎɫɓɔ ɝ ɚɞɝɟɞɝɞɎɔɑɘ 

əɌɔɍɚɗɑɑ ɜɌɝɛɜɚɝɞɜɌəɑəəɧɡ ɎɌɓɚɐɔɗɌɞɌɞɚ-

ɜɚɎ. Ⱥɐəɔ ɔɓ ɛɑɜɎɧɡ ɜɑɓɟɗɨɞɌɞɚɎ ɚɍ ɩɠɠɑɖ-

ɞɔɎəɚɝɞɔ ɝɞɜɑɝɝ-ȸȼȾ ɝɑɜɐɢɌ ɝ ɐɔɛɔɜɔɐɌɘɚ-

ɗɚɘ Ɏ ɐɔɌɏəɚɝɞɔɖɑ ȴȭȽ ɍɧɗɔ ɛɚɗɟɣɑəɧ Ɏ 

ȹȸȴɂȶ ɔɘ. Ɍɖ. ȱ.ȴ. ɃɌɓɚɎɌ ɔ ɛɜɚɌəɌɗɔɓɔɜɚ-

ɎɌəɧ ɖɚɗɔɣɑɝɞɎɑəəɚ [19]. Ȼɚɝɗɑɐəɔɑ ɔɝɝɗɑɐɚ-

ɎɌəɔɫ, Ɏɧɛɚɗəɑəəɧɑ Ɏ əɌɤɑɕ ɝɞɜɌəɑ, ɛɚ-

ɝɎɫɥɑəɧ ɚɛɜɑɐɑɗɑəɔɪ ɛɚɖɌɓɌəɔɕ ɖ ɜɑɎɌɝɖɟ-

ɗɫɜɔɓɌɢɔɔ ɟ ɍɚɗɨəɧɡ ɝ ȴȭȽ ɔ ɚɢɑəɖɑ ɩɠɠɑɖ-

ɞɔɎəɚɝɞɔ ɩəɐɚɎɌɝɖɟɗɫɜəɚɏɚ ɗɑɣɑəɔɫ ɝ ɛɚɘɚ-

ɥɨɪ ɐɌəəɚɏɚ ɘɑɞɚɐɌ [20, 21]. ȹɌɤɑ ɔɝɝɗɑɐɚ-

ɎɌəɔɑ ɐɑɘɚəɝɞɜɔɜɟɑɞ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɑ Ɏɚɓ-

ɘɚɒəɚɝɞɔ ɘɑɞɚɐɌ ɛɜɔ ɜɌɓɗɔɣəɚɘ ɞɔɛɑ ɛɚɜɌ-

ɒɑəɔɫ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ, Ɏ ɞɚɘ ɣɔɝɗɑ ɔ 

ɛɜɔ ɘɌɗɚɔɓɘɑəɑəəɧɡ ȶȬ, ɝ ɛɜɔɘɑəɑəɔɑɘ Ɏ 

ɖɌɣɑɝɞɎɑ ɠɌɜɘɌɖɚɗɚɏɔɣɑɝɖɚɕ əɌɏɜɟɓɖɔ ɛɜɚ-

ɔɓɎɚɐəɚɏɚ ɌɐɑəɚɓɔəɌ ð ȬȾɀ. Ȯ ɝɜɌɎəɑəɔɔ ɝ 

ɐɚɝɞɟɛəɧɘ Ɏ ɖɌɣɑɝɞɎɑ ɝɞɜɑɝɝ-ɌɏɑəɞɌ ɐɔɛɔɜɔ-

ɐɌɘɚɗɚɘ, Ɏ əɌɤɑɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɛɜɔɘɑəɑəɔɑ 

ȬȾɀ əɑ ɝɚɛɜɚɎɚɒɐɌɗɚɝɨ ɝ ɐɚɛɚɗəɔɞɑɗɨəɧɘ 

ɜɑɏɟɗɫɜəɧɘ ɎɎɑɐɑəɔɑɘ ɩɟɠɔɗɗɔəɌ Ɏ ɖɚəɢɑ 

ɔɝɝɗɑɐɚɎɌəɔɫ ɝ ɢɑɗɨɪ ɖɟɛɔɜɚɎɌəɔɫ ɛɚɍɚɣ-

əɧɡ ɜɑɌɖɢɔɕ [22]. 

ȰɌəəɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɝɚɛɜɚɎɚɒɐɌɗɚɝɨ 

əɑɝɖɚɗɨɖɔɘɔ ɚɏɜɌəɔɣɑəɔɫɘɔ. Ⱥəɚ ɍɧɗɚ 

əɌɛɜɌɎɗɑəɚ əɌ ɜɌɓɜɌɍɚɞɖɟ ɔ ɌɛɜɚɍɌɢɔɪ ɛɜɚ-

ɞɚɖɚɗɌ ɛɑɜɠɟɓɔɚəəɚɕ ȸȼȾ ɝ ɠɌɜɘɌɖɚɗɚɏɔɣɑ-

ɝɖɚɕ əɌɏɜɟɓɖɚɕ ȬȾɀ əɌ əɑɍɚɗɨɤɚɕ Ɏɧɍɚɜɖɑ 

ɍɚɗɨəɧɡ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɞɚɗɨɖɚ ɎɔɓɟɌɗɨəɚ-

ɏɚ ɌəɌɗɔɓɌ.   

ȳɌɖɗɪɣɑəɔɑ. 

ȻɜɑɐɝɞɌɎɗɑəəɧɕ ɛɜɚɞɚɖɚɗ ɛɑɜɠɟɓɔɚə-

əɚɕ ɝɞɜɑɝɝ-ȸȼȾ ɝɑɜɐɢɌ ɝ ȬȾɀ ɩɠɠɑɖɞɔɎɑə ɔ 

ɍɑɓɚɛɌɝɑə, ɟɐɚɎɗɑɞɎɚɜɔɞɑɗɨəɚ ɛɑɜɑəɚɝɔɞɝɫ 

ɍɚɗɨəɧɘɔ. ȭɗɌɏɚɐɌɜɫ Ɏɚɓɘɚɒəɚɝɞɔ ɎɧɫɎɗɑ-

əɔɫ ɔɤɑɘɔɔ ɘɔɚɖɌɜɐɌ Ɏ ɝɟɍɩəɐɚɖɌɜɐɔɌɗɨ-

əɚɕ ɓɚəɑ, ɝɞɜɑɝɝ-ȸȼȾ ɛɚɓɎɚɗɫɑɞ ɐɔɌɏəɚɝɞɔ-

ɜɚɎɌɞɨ ɝɞɜɑɝɝ-ɔəɐɟɢɔɜɚɎɌəəɧɑ ɐɑɠɑɖɞɧ 

ɛɑɜɠɟɓɔɔ əɑ ɞɚɗɨɖɚ ɛɜɔ ɏɑɘɚɐɔəɌɘɔɣɑɝɖɔ 

ɓəɌɣɔɘɚɘ ɝɞɑəɚɓɔɜɚɎɌəɔɔ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑ-

ɜɔɕ, əɚ ɔ, Ɏɑɜɚɫɞəɚ, ɛɜɔ əɌɗɔɣɔɔ ɖɚɜɚəɌɜ-

əɚɕ ɘɔɖɜɚɝɚɝɟɐɔɝɞɚɕ ɐɔɝɠɟəɖɢɔɔ.  

ȴɝɞɚɣəɔɖ ɠɔəɌəɝɔɜɚɎɌəɔɫ ɔ ɖɚə-

ɠɗɔɖɞ ɔəɞɑɜɑɝɚɎ. 

ȬɎɞɚɜɧ ɐɌəəɚɕ ɝɞɌɞɨɔ ɛɚɐɞɎɑɜɐɔɗɔ ɚɞ-

ɝɟɞɝɞɎɔɑ ɠɔəɌəɝɚɎɚɕ ɛɚɐɐɑɜɒɖɔ ɔɝɝɗɑɐɚɎɌ-

əɔɫ ɔ ɖɚəɠɗɔɖɞɌ ɔəɞɑɜɑɝɚɎ, ɚ ɖɚɞɚɜɧɡ əɑɚɍ-

ɡɚɐɔɘɚ ɝɚɚɍɥɔɞɨ. 

Ƚɛɔɝɚɖ ɗɔɞɑɜɌɞɟɜɧ: 

1. ȭɚɕɢɚɎ Ƚ.Ȭ., ȽɌɘɚɜɚɐɝɖɌɫ ȴ.Ȯ., ȹɔɖɟɗɔəɌ ȹ.ȹ., ɋɖɟɤɔə 

Ƚ.Ƚ., ȬəɐɜɑɑɎ ȱ.ȸ., ȳɌɜɌɞɨɫəɢ Ⱥ.Ȯ., ȭɌɜɍɌɜɌɤ Ⱥ.ȷ. ȽɜɌɎ-

əɔɞɑɗɨəɧɕ ɌəɌɗɔɓ ɝɘɑɜɞəɚɝɞɔ əɌɝɑɗɑəɔɫ ɚɞ ɚɝɞɜɧɡ 
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ɡɌɜɌɖɞɑɜɔɝɞɔɖɌɘɔ ɌəɌɞɚɘɔɔ ɖɚɜəɫ Ɍɚɜɞɧ ɔ ɜɌɓɎɔɞɔɑɘ ɛɚɝɞɚɛɑɜɌɢɔɚəəɧɡ ɚɝɗɚɒəɑ-

əɔɕ, ɝɎɫɓɌəəɧɡ ɝ ɝɚɝɞɚɫəɔɑɘ ɛɜɚɞɑɓɌ, ɟ ɛɌɢɔɑəɞɚɎ ɛɑɜɑəɑɝɤɔɡ ɞɜɌəɝɖɌɞɑɞɑɜəɟɪ ɔɘ-

ɛɗɌəɞɌɢɔɪ ɌɚɜɞɌɗɨəɚɏɚ ɖɗɌɛɌəɌ (ȾȴȬȶ) ɛɚ ɛɚɎɚɐɟ ɖɜɔɞɔɣɑɝɖɚɏɚ ɌɚɜɞɌɗɨəɚɏɚ ɝɞɑəɚɓɌ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. ȺɍɝɗɑɐɚɎɌəɚ 70 ɛɌɢɔɑəɞɚɎ Ɏ ɎɚɓɜɌɝɞɑ ɚɞ 60 ɐɚ 91 ɏɚɐɌ ɝ Ɏɑɜɔ-

ɠɔɢɔɜɚɎɌəəɧɘ ɐɔɌɏəɚɓɚɘ: ɖɜɔɞɔɣɑɝɖɔɕ ɝɞɑəɚɓ ɌɚɜɞɌɗɨəɚɏɚ ɖɗɌɛɌəɌ. Ȯɝɑɘ ɛɌɢɔɑəɞɌɘ Ɏɧɛɚɗ-

əɫɗɌɝɨ ɛɜɑɐɚɛɑɜɌɢɔɚəəɌɫ ȶȾ-ɌɚɜɞɚɏɜɌɠɔɫ əɌ ɞɚɘɚɏɜɌɠɑ Canon Aquilion ONE ɝ 640 ɝɜɑɓɌɘɔ ɔ 

ɐɑɞɑɖɞɚɜɚɘ ɤɔɜɔəɚɕ 160 ɘɘ. ȬəɌɗɔɓɔɜɚɎɌɗɔɝɨ ɝɗɑɐɟɪɥɔɑ ɛɌɜɌɘɑɞɜɧ: ɠɚɜɘɌ ɠɔɍɜɚɓəɚɏɚ 

ɖɚɗɨɢɌ, ɝɞɑɛɑəɨ ɖɌɗɨɢɔəɚɓɌ ɌɚɜɞɌɗɨəɚɏɚ ɖɗɌɛɌəɌ, ɝɔɘɘɑɞɜɔɣəɚɝɞɨ ɖɌɗɨɢɔəɚɓɌ ɌɚɜɞɌɗɨəɚɏɚ ɖɗɌ-

ɛɌəɌ, ɖɚɗɔɣɑɝɞɎɚ ɝɞɎɚɜɚɖ ɌɚɜɞɌɗɨəɚɏɚ ɖɗɌɛɌəɌ, ɜɌɝɝɞɚɫəɔɑ ɚɞ ɟɝɞɨɑɎ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ ɐɚ 

ɠɔɍɜɚɓəɚɏɚ ɖɚɗɨɢɌ, ɌɚɜɞɌɗɨəɚ-ɒɑɗɟɐɚɣɖɚɎɧɕ ɟɏɚɗ ɔ ɎɧɜɌɒɑəəɚɝɞɨ ɌɞɑɜɚɘɌɞɚɓɌ Ɍɚɜɞɧ. ȶɚə-

ɞɜɚɗɨəɌɫ ɞɜɌəɝɞɚɜɌɖɌɗɨəɌɫ ɩɡɚɖɌɜɐɔɚɏɜɌɠɔɫ (ɉɡɚ-ȶȯ) ɎɧɛɚɗəɫɗɌɝɨ Ɏɝɑɘ ɛɌɢɔɑəɞɌɘ əɌ 1-3 ɝɟɞ-

ɖɔ ɛɚɝɗɑ ȾȴȬȶ ɐɗɫ ɚɢɑəɖɔ ɝɚɝɞɚɫəɔɫ ɛɜɚɞɑɓɌ ɔ ɎɧɫɎɗɑəɔɫ Ɏɚɓɘɚɒəɧɡ ɛɚɝɞɚɛɑɜɌɢɔɚəəɧɡ 

ɚɝɗɚɒəɑəɔɕ. 

ȼɑɓɟɗɨɞɌɞɧ. ȿɘɑɜɑəəɌɫ ɖɚɜɜɑɗɫɢɔɫ ɘɑɒɐɟ ɎɧɜɌɒɑəəɚɝɞɨɪ Ɍɝɔɘɘɑɞɜɔɔ ɖɌɗɨɢɔəɚɓɌ 

ɌɚɜɞɌɗɨəɚɏɚ ɖɗɌɛɌəɌ ɔ ɝɞɑɛɑəɨɪ ɛɌɜɌɛɜɚɞɑɓəɚɕ ɜɑɏɟɜɏɔɞɌɢɔɔ əɌɍɗɪɐɌɗɌɝɨ Ɏ ɚɍɥɑɕ ɏɜɟɛɛɑ ɛɌ-

ɢɔɑəɞɚɎ (r=0,44, p=0,0002) ɔ Ɏ ɏɜɟɛɛɑ CoreValve Evolut (r=0,40, p<0,015). Ȯ ɏɜɟɛɛɑ Acurate Neo 

ɩɞɌ ɎɓɌɔɘɚɝɎɫɓɨ ɍɧɗɌ ɍɚɗɑɑ ɎɧɜɌɒɑəɌ (r=0,52, p=0,002). Ƚɞɑɛɑəɨ ɖɌɗɨɢɔəɚɓɌ ɌɚɜɞɌɗɨəɚɏɚ ɖɗɌ-

ɛɌəɌ ɝɗɌɍɚ, əɚ ɐɚɝɞɚɎɑɜəɚ ɖɚɜɜɑɗɔɜɚɎɌɗɌ ɝɚ ɝɞɑɛɑəɨɪ ɛɌɜɌɛɜɚɞɑɓəɚɕ ɜɑɏɟɜɏɔɞɌɢɔɔ Ɏ ɚɍɥɑɕ 

ɏɜɟɛɛɑ ɛɌɢɔɑəɞɚɎ (r=0,34, ɜ=0,0004). Ȯ ɏɜɟɛɛɑ CoreValve Evolut ɩɞɌ ɎɓɌɔɘɚɝɎɫɓɨ ɍɧɗɌ ɍɚɗɑɑ Ɏɧ-

ɜɌɒɑəɌ (r=0,44, p=0,006), Ɏ ɏɜɟɛɛɑ Acurate Neo ð əɑɐɚɝɞɚɎɑɜəɌɫ. ȽɞɌɞɔɝɞɔɣɑɝɖɔ ɐɚɝɞɚɎɑɜəɚɕ 

ɎɓɌɔɘɚɝɎɫɓɔ ɘɑɒɐɟ ɛɌɜɌɛɜɚɞɑɓəɚɕ ɜɑɏɟɜɏɔɞɌɢɔɑɕ ɔ ɚɝɞɌɗɨəɧɘɔ ȶȾ-ɖɜɔɞɑɜɔɫɘɔ ɎɧɫɎɗɑəɚ əɑ 

ɍɧɗɚ. 

ȳɌɖɗɪɣɑəɔɑ. Ȭɝɔɘɘɑɞɜɔɣəɚɑ ɚɍɧɓɎɑɝɞɎɗɑəɔɑ ɌɚɜɞɌɗɨəɚɏɚ ɖɗɌɛɌəɌ ɔ, Ɏ ɘɑəɨɤɑɕ ɝɞɑɛɑ-

əɔ, ɎɧɜɌɒɑəəɚɝɞɨ ɖɌɗɨɢɔəɚɓɌ ɘɚɏɟɞ ɝɗɟɒɔɞɨ ɛɜɚɏəɚɝɞɔɣɑɝɖɔɘɔ ɠɌɖɞɚɜɌɘɔ ɛɌɜɌɛɜɚɞɑɓəɚɕ ɜɑ-

ɏɟɜɏɔɞɌɢɔɔ ɛɚɝɗɑ ɚɛɑɜɌɢɔɔ ȾȴȬȶ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɝɌɘɚɜɌɝɖɜɧɎɌɪɥɔɡɝɫ ɛɜɚɞɑɓɚɎ Acurate Neo 

ɔ CoreVale. 
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COMPUTED TOMOGRAPHY IN THE EVALUATION OF EARLY POSTOPERATIVE  

COMPLICATIONS AFTER TRANSCATHETER AORTIC VALVE REPLACEMENT 

 

Veselova T.N.į, Shirkin A.V.į, Ternovoy S.K.į,İ, Imaev T.E.į, Syrkhaeva A.A.į 

 
1 ð E.I. Chazov National Medical Research Centre of Cardiology.  

2 ð Sechenov University. Moscow, Russia.  

 

urpose . To study the correlation between computed tomographic (CT) characteristics of the 

aortic root anatomy and the progre ssion of postoperative complications associated with the 

prosthesis condition in patients undergoing transcatheter aortic valve implantation (TAVI) 

for critical aortic stenosis.  

Methods.  We examined 70 patients aged 60 to 91 years old with a verified diagn osis of critical 

aortic valve stenosis. All patients had preoperative CT aortography on a Canon Aquilion ONE CT 

scanner with 640 slices and a 160 mm wide detector. We analyzed parameters such as fibrous ring 

shape, degree of aortic valve calcinosis, symmet ry of aortic valve calcinosis, number of aortic valve 

leaflets, distance from coronary artery ostia to fibrous ring, aortic -ventricular angle and severity of 

aortic atheromatosis. Control transthoracic echocardiography (EchoCG) was performed in all pa-

tient s on day 1 -3 after TAVI to analyze the condition of the prosthesis and identify potential postop-

erative complications.  

Results.  A mild correlation between the severity of asymmetry of aortic valve calcinosis and 

the degree of paraprosthetic regurgitation w as observed in the total patient group (r=0.44, p=0.0002) 

and in the CoreValve Evolut group (r=0.40, p<0.015). This correlation was more pronounced in the 

Acurate Neo group (r=0.52, p=0.002). The degree of aortic valve calcinosis weakly but significantly 

correlated with the degree of paraprosthetic regurgitation in the overall patient group (r=0.34, 

p=0.0004). This correlation was more pronounced in the CoreValve Evolut group (r=0.44, p=0.006) 

and was not significant in the Acurate Neo group. There was no s tatistically significant correlation 

between paraprosthetic regurgitation and the other CT criteria.  

Conclusion.  Asymmetric calcification of the aortic valve and, to a lesser extent, the severity of 

calcinosis can serve as prognostic factors of paraprosthe tic regurgitation after TAVI using Acurate 

Neo and CoreVale self -expanding prostheses.  

 

Keywords: computed tomography, transcatheter aortic valve implantation, aortic valve stenosis, 

hybrid technology in surgery.  
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ɜɌəɝɖɌɞɑɞɑɜəɌɫ ɔɘɛɗɌəɞɌɢɔɫ Ɍɚɜ-

ɞɌɗɨəɚɏɚ ɖɗɌɛɌəɌ (ȾȴȬȶ) Ɏ əɌɝɞɚɫ-

ɥɑɑ Ɏɜɑɘɫ ɫɎɗɫɑɞɝɫ ɢɑəəɧɘ Ɍɗɨɞɑɜ-

əɌɞɔɎəɧɘ ɘɑɞɚɐɚɘ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ 

ɗɑɣɑəɔɫ ɞɫɒɑɗɚɏɚ ɌɚɜɞɌɗɨəɚɏɚ ɝɞɑəɚ-

ɓɌ ɟ ɛɌɢɔɑəɞɚɎ ɝ Ɏɧɝɚɖɔɘ ɚɛɑɜɌɢɔɚəəɧɘ 

ɜɔɝɖɚɘ ɔɗɔ ɛɜɚɞɔɎɚɛɚɖɌɓɌəɔɫɘɔ ɖ ɡɔɜɟɜɏɔ-

ɣɑɝɖɚɕ ɓɌɘɑəɑ ɌɚɜɞɌɗɨəɚɏɚ ɖɗɌɛɌəɌ. Ȼɜɔɘɑ-

əɑəɔɑ ȾȴȬȶ ɛɜɔɎɑɗɚ ɖ ɝəɔɒɑəɔɪ 30-ɐəɑɎəɚɕ 

ɔ ɏɚɐɔɣəɚɕ ɗɑɞɌɗɨəɚɝɞɔ ɚɞ Ɏɝɑɡ ɛɜɔɣɔə ɛɚ 

ɝɜɌɎəɑəɔɪ ɝ ɚɞɖɜɧɞɚɕ ɚɛɑɜɌɢɔɑɕ [1]. 

ȶɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ (ȶȾ) ɔɏɜɌɑɞ 

ɜɑɤɌɪɥɟɪ ɜɚɗɨ Ɏ ɛɗɌəɔɜɚɎɌəɔɔ ȾȴȬȶ [2], 

ɛɚɓɎɚɗɫɫ ɐɑɞɌɗɨəɚ ɚɢɑəɔɞɨ ɌəɌɞɚɘɔɪ ɖɚɜəɫ 

Ɍɚɜɞɧ ɔ ɌɚɜɞɌɗɨəɚɏɚ ɖɗɌɛɌəɌ, ɣɞɚ ɎɌɒəɚ ɐɗɫ 

ɎɧɍɚɜɌ ɜɌɓɘɑɜɌ ɔ ɞɔɛɌ ɛɜɚɞɑɓɌ, Ɍ ɞɌɖɒɑ Ɏɧ-

ɫɎɔɞɨ ɝɚɛɟɞɝɞɎɟɪɥɟɪ ɛɌɞɚɗɚɏɔɪ ɝɚ ɝɞɚɜɚəɧ 

ɐɜɟɏɔɡ ɚɜɏɌəɚɎ [3]. 

ȬəɌɞɚɘɔɣɑɝɖɔɑ ɚɝɚɍɑəəɚɝɞɔ ɌɚɜɞɌɗɨəɚ-

ɏɚ-ɖɗɌɛɌəəɚɏɚ ɖɚɘɛɗɑɖɝɌ, Ɍ ɞɌɖɒɑ əɌɗɔɣɔɑ 

ɎɧɜɌɒɑəəɚɏɚ ɚɍɧɓɎɑɝɞɎɗɑəɔɫ ɌɚɜɞɌɗɨəɚɏɚ 

ɖɗɌɛɌəɌ ɝɎɫɓɌəɧ ɝ ɜɔɝɖɚɘ ɛɑɜɔ- ɔ ɛɚɝɞɛɜɚ-

ɢɑɐɟɜəɧɡ ɚɝɗɚɒəɑəɔɕ [4, 5].  

ȻɌɜɌɛɜɚɞɑɓəɌɫ ɜɑɏɟɜɏɔɞɌɢɔɫ ɫɎɗɫɑɞɝɫ 
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ɝɑɜɨɑɓəɧɘ ɚɝɗɚɒəɑəɔɑɘ ȾȴȬȶ. Ȼɚɝɗɑɐəɔɑ 

ɐɌəəɧɑ ɔɝɝɗɑɐɚɎɌəɔɫ PARTNER 2 [6], ɛɚɖɌɓɌ-

ɗɔ, ɣɞɚ ɐɌɒɑ ɗɑɏɖɌɫ ɝɞɑɛɑəɨ ɜɑɏɟɜɏɔɞɌɢɔɔ 

ɖɚɜɜɑɗɔɜɟɑɞ ɝ ɛɚɝɞɚɛɑɜɌɢɔɚəəɚɕ ɝɘɑɜɞəɚ-

ɝɞɨɪ ɚɞ Ɏɝɑɡ ɛɜɔɣɔə, ɛɚɩɞɚɘɟ ɛɚɔɝɖ ɛɜɑɐɔɖ-

ɞɚɜɚɎ ɜɌɓɎɔɞɔɫ ɐɌəəɚɏɚ ɚɝɗɚɒəɑəɔɫ əɑ Ɏɧ-

ɓɧɎɌɑɞ ɝɚɘəɑəɔɫ. 

ɂɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. ȴɓɟɣɔɞɨ ɎɓɌɔɘɚ-

ɝɎɫɓɨ ɘɑɒɐɟ ȶȾ-ɡɌɜɌɖɞɑɜɔɝɞɔɖɌɘɔ ɌəɌɞɚɘɔɔ 

ɖɚɜəɫ Ɍɚɜɞɧ ɔ ɜɌɓɎɔɞɔɑɘ ɛɚɝɞɚɛɑɜɌɢɔɚəəɧɡ 

ɚɝɗɚɒəɑəɔɕ, ɝɎɫɓɌəəɧɡ ɝ ɝɚɝɞɚɫəɔɑɘ ɛɜɚɞɑ-

ɓɌ, ɟ ɛɌɢɔɑəɞɚɎ, ɛɑɜɑəɑɝɤɔɡ ȾȴȬȶ ɛɚ ɛɚɎɚɐɟ 

ɖɜɔɞɔɣɑɝɖɚɏɚ ɌɚɜɞɌɗɨəɚɏɚ ɝɞɑəɚɓɌ.  

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. 

Ȯ ɜɑɞɜɚɝɛɑɖɞɔɎəɚɑ ɚɐəɚɢɑəɞɜɚɎɚɑ ɔɝ-

ɝɗɑɐɚɎɌəɔɑ Ɏɖɗɪɣɑəɧ 70 ɛɌɢɔɑəɞɚɎ (41 

ɒɑəɥɔə) ɝ ɖɜɔɞɔɣɑɝɖɔɘ ɌɚɜɞɌɗɨəɧɘ ɝɞɑəɚ-

ɓɚɘ, ɏɚɝɛɔɞɌɗɔɓɔɜɚɎɌəəɧɡ Ɏ ȹȸȴɂ ɖɌɜɐɔɚ-

ɗɚɏɔɔ ɔɘɑəɔ ȱ.ȴ. ɃɌɓɚɎɌ Ɏ ɛɑɜɔɚɐ ɝ ɠɑɎɜɌɗɫ 

2022 ɏɚɐɌ ɛɚ ɝɑəɞɫɍɜɨ 2022 ɏɚɐɌ ɐɗɫ ɛɜɚɎɑ-

ɐɑəɔɫ ɞɜɌəɝɖɌɞɑɞɑɜəɚɕ ɔɘɛɗɌəɞɌɢɔɔ Ɍɚɜ-

ɞɌɗɨəɚɏɚ ɖɗɌɛɌəɌ. Ȯɝɑ Ɏɖɗɪɣɑəəɧɑ Ɏ ɔɝɝɗɑ-

ɐɚɎɌəɔɑ ɛɌɢɔɑəɞɧ ɔɘɑɗɔ ɛɜɚɞɔɎɚɛɚɖɌɓɌəɔɫ 

ɖ ɡɔɜɟɜɏɔɣɑɝɖɚɘɟ ɛɜɚɞɑɓɔɜɚɎɌəɔɪ ɖɗɌɛɌəɌ 

ɔɓ-ɓɌ Ɏɧɝɚɖɚɏɚ ɚɛɑɜɌɢɔɚəəɚɏɚ ɜɔɝɖɌ, ɜɌɝ-

ɝɣɔɞɌəəɚɏɚ ɛɚ ɝɔɝɞɑɘɑ Euroscore [7]. 

ȻɜɑɐɚɛɑɜɌɢɔɚəəɌɫ ȶȾ ɎɧɛɚɗəɫɗɌɝɨ əɌ 

ɞɚɘɚɏɜɌɠɑ Canon Aquilion ONE ɝ 640 ɝɜɑɓɌɘɔ 

ɔ ɐɑɞɑɖɞɚɜɚɘ ɤɔɜɔəɚɕ 160 ɘɘ. Ȼɜɚɞɚɖɚɗ 

ɛɜɚɎɑɐɑəɔɫ ȶȾ: ɛɚɗɚɒɑəɔɑ ɛɌɢɔɑəɞɌ ɗɑɒɌ əɌ 

ɝɛɔəɑ ɛɜɔ ɓɌɐɑɜɒɖɑ ɐɧɡɌəɔɫ Ɏɚ Ɏɜɑɘɫ Ɏɐɚ-

ɡɌ, əɌɛɜɌɎɗɑəɔɑ ɔɝɝɗɑɐɚɎɌəɔɫ ɚɞ ɏɚɗɚɎɧ ɖ 

əɚɏɌɘ, ɞɚɗɥɔəɌ ɝɜɑɓɌ 0,5 ɘɘ. ȹɌɛɜɫɒɑəɔɑ 

əɌ ɞɜɟɍɖɑ Ɏɚ Ɏɝɑ ɠɌɓɧ ɔɝɝɗɑɐɚɎɌəɔɫ ɝɚɝɞɌɎ-

ɗɫɗɚ 100 ɖȮ ɛɜɔ ɔəɐɑɖɝɑ ɘɌɝɝɧ ɞɑɗɌ (ȴȸȾ) 

Ò30 ɖɏ/ɘ 2 ɔ 120 ɖȮ ɛɜɔ ȴȸȾ Ó30 ɖɏ/ɘ. 

ȺɢɑəɖɌ ɖɌɗɨɢɔəɚɓɌ ɌɚɜɞɌɗɨəɚɏɚ ɖɗɌɛɌəɌ (əɌ-

ɞɔɎəɌɫ ɠɌɓɌ) ɛɜɚɎɚɐɔɗɌɝɨ Ɏ ɚɍɦɑɘəɚɘ ɜɑɒɔ-

ɘɑ ɚɞ ɟɜɚɎəɫ əɌ 1 ɝɘ Ɏɧɤɑ ɖɚɜəɫ Ɍɚɜɞɧ ɔ ɐɚ 

ɟɜɚɎəɫ ɐɔɌɠɜɌɏɘɧ ɛɜɔ ɛɜɚɝɛɑɖɞɔɎəɚɕ ɖɌɜ-

ɐɔɚɝɔəɡɜɚəɔɓɌɢɔɔ.  ȬɜɞɑɜɔɌɗɨəɌɫ ɠɌɓɌ Ɏɧ-

ɛɚɗəɫɗɌɝɨ Ɏ ɐɎɌ ɩɞɌɛɌ ɛɜɔ ɚɐəɚɖɜɌɞəɚɘ 

ɎəɟɞɜɔɎɑəəɚɘ ɎɎɑɐɑəɔɔ ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑ-

ɛɌɜɌɞɌ ɝɚ ɝɖɚɜɚɝɞɨɪ 4-5 ɘɗ/ɝ. Ȱɗɫ ɚɢɑəɖɔ 

ɖɚɜəɫ Ɍɚɜɞɧ ɔɝɝɗɑɐɚɎɌəɔɑ ɛɜɚɎɚɐɔɗɚɝɨ Ɏ 

ɚɍɦɑɘəɚɘ ɜɑɒɔɘɑ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɜɑɞɜɚ-

ɝɛɑɖɞɔɎəɚɕ ɉȶȯ-ɝɔəɡɜɚəɔɓɌɢɔɔ ɔ ɌɎɞɚɘɌɞɔ-

ɣɑɝɖɔɘ Ɏɧɍɚɜɚɘ ɚɛɞɔɘɌɗɨəɚɕ ɠɌɓɧ ɝɑɜɐɑɣ-

əɚɏɚ ɢɔɖɗɌ; ɓɌɞɑɘ ɎɧɛɚɗəɫɗɌɝɨ ȶȾ-

ɌɚɜɞɚɏɜɌɠɔɫ Ɏ ɝɛɔɜɌɗɨəɚɘ ɜɑɒɔɘɑ ɚɞ ɟɜɚɎ-

əɫ ɟɝɞɨɑɎ ɍɜɌɡɔɚɢɑɠɌɗɨəɧɡ Ɍɜɞɑɜɔɕ ɐɚ ɞɑɜ-

ɘɔəɌɗɨəɧɡ ɚɞɐɑɗɚɎ ɚɍɥɔɡ ɍɑɐɜɑəəɧɡ Ɍɜɞɑ-

ɜɔɕ. 

Ȯ ɖɌɣɑɝɞɎɑ ȶȾ-ɖɜɔɞɑɜɔɑɎ ɚɢɑəɖɔ ɌəɌ-

ɞɚɘɔɔ ɌɚɜɞɌɗɨəɚɏɚ-ɖɗɌɛɌəəɚɏɚ ɖɚɘɛɗɑɖɝɌ 

ɔɝɛɚɗɨɓɚɎɌɗɔɝɨ ɞɌɖɔɑ ɛɚɖɌɓɌɞɑɗɔ, ɖɌɖ ɠɚɜɘɌ 

ɠɔɍɜɚɓəɚɏɚ ɖɚɗɨɢɌ, ɝɞɑɛɑəɨ ɖɌɗɨɢɔəɚɓɌ Ɍɚɜ-

ɞɌɗɨəɚɏɚ ɖɗɌɛɌəɌ, ɝɔɘɘɑɞɜɔɣəɚɝɞɨ ɖɌɗɨɢɔ-

əɚɓɌ ɌɚɜɞɌɗɨəɚɏɚ ɖɗɌɛɌəɌ, ɖɚɗɔɣɑɝɞɎɚ ɝɞɎɚ-

ɜɚɖ ɌɚɜɞɌɗɨəɚɏɚ ɖɗɌɛɌəɌ, ɜɌɝɝɞɚɫəɔɑ ɚɞ 

ɟɝɞɨɑɎ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ ɐɚ ɠɔɍɜɚɓəɚɏɚ 

ɖɚɗɨɢɌ, ɌɚɜɞɌɗɨəɚ-ɒɑɗɟɐɚɣɖɚɎɧɕ ɟɏɚɗ ɔ Ɏɧ-

ɜɌɒɑəəɚɝɞɨ ɌɞɑɜɚɘɌɞɚɓɌ Ɍɚɜɞɧ. 

ȶɚɗɔɣɑɝɞɎɚ ɝɞɎɚɜɚɖ ɌɚɜɞɌɗɨəɚɏɚ ɖɗɌɛɌ- 

 

ȼɔɝ. 1 Ɍ (Fig. 1 Ɍ) 

 

ȼɔɝ. 1 ɍ (Fig. 1 b) 

 

ȼɔɝ. 1 Ɏ (Fig. 1 ɝ) 

ȼɔɝ. 1.      ȶȾ ɓɚəɧ ɌɚɜɞɌɗɨəɚɏɚ ɖɗɌɛɌəɌ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɖɜɔɞɔɣɑɝɖɔɘ ɝɞɑəɚɓɚɘ ɔ ɖɌɗɨɢɔəɚɓɚɘ 

ɌɚɜɞɌɗɨəɚɏɚ ɖɗɌɛɌəɌ. ȸəɚɏɚɛɗɚɝɖɚɝɞəɌɫ ɜɑɖɚəɝɞɜɟɖɢɔɫ.  

Ɍ ð ȻɌɢɔɑəɞ Ƚ., 76 ɗɑɞ, ɝ ɝɔɘɘɑɞɜɔɣəɧɘ ɖɌɗɨɢɔəɚɓɚɘ ɌɚɜɞɌɗɨəɚɏɚ ɖɗɌɛɌəɌ. 

ɍ ð ȻɌɢɔɑəɞ Ȭ., 83 ɗɑɞ, ɝ ɟɘɑɜɑəəɚɕ Ɍɝɔɘɘɑɞɜɔɑɕ ɖɌɗɨɢɔəɚɓɌ ɌɚɜɞɌɗɨəɚɏɚ ɖɗɌɛɌəɌ. 

Ɏ ð ȻɌɢɔɑəɞ ȯ., 78 ɗɑɞ, ɝ ɎɧɜɌɒɑəəɚɕ Ɍɝɔɘɘɑɞɜɔɑɕ ɖɌɗɨɢɔəɚɓɌ ɌɚɜɞɌɗɨəɚɏɚ ɖɗɌɛɌəɌ.  

Fig. 1.   CT of the aortic valve area in patients with severe stenosis and calcification of t he aortic 

valve. Multiplanar reconstruction.  

a ð Patient S., 76 years old, with symmetrical aortic valve calcification.  

b ð Patient A., 83 years old, with moderate asymmetry of aortic valve calcification.  

c ð Patient G., 78 years old, with severe asymmetr y of aortic valve calcification.  
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əɌ (ɞɜɑɡ- ɔɗɔ ɐɎɟɡɝɞɎɚɜɣɌɞɧɕ) ɚɢɑəɔɎɌɗɚɝɨ 

ɎɔɓɟɌɗɨəɚ. 

ȼɌɝɝɞɚɫəɔɑ ɚɞ ɟɝɞɨɑɎ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑ-

ɜɔɕ ɐɚ ɠɔɍɜɚɓəɚɏɚ ɖɚɗɨɢɌ ɍɚɗɑɑ 10 ɘɘ ɝɣɔ-

ɞɌɗɚɝɨ ɚɛɞɔɘɌɗɨəɧɘ ɐɗɫ ɔɝɖɗɪɣɑəɔɫ ɖɚɜɚ-

əɌɜəɚɕ ɚɍɝɞɜɟɖɢɔɔ.  

Ȱɗɫ ɚɢɑəɖɔ ɠɚɜɘɧ ɠɔɍɜɚɓəɚɏɚ ɖɚɗɨɢɌ 

ɟɣɔɞɧɎɌɗɝɫ ɘɔəɔɘɌɗɨəɧɕ ɔ ɘɌɖɝɔɘɌɗɨəɧɕ 

ɑɏɚ ɐɔɌɘɑɞɜ ɝ ɚɢɑəɖɚɕ ɩɗɗɔɛɞɔɣɑɝɖɚɏɚ ɔə-

ɐɑɖɝɌ [8]. ɀɚɜɘɌ ɖɚɗɨɢɌ ɝɣɔɞɌɗɌɝɨ ɩɗɔɛɝɚ-

Ɏɔɐəɚɕ ɛɜɔ ɔəɐɑɖɝɑ <0,8 ɔ ɖɜɟɏɗɚɕ ð ɛɜɔ ɔə-

ɐɑɖɝɑ Ó0,8.  

Ȱɗɫ ɖɚɗɔɣɑɝɞɎɑəəɚɕ ɚɢɑəɖɔ ɖɌɗɨɢɔəɚɓɌ 

ɔɝɛɚɗɨɓɚɎɌɗɔ ɜɑɖɚəɝɞɜɟɖɢɔɪ ɔɓɚɍɜɌɒɑəɔɕ ɝ 

ɓɌɐɌəəɚɕ ɞɚɗɥɔəɚɕ ɝɜɑɓɌ 3 ɘɘ. ȶɌɗɨɢɔɑɎɧɕ 

ɔəɐɑɖɝ (ȶȴ) ɜɌɝɝɣɔɞɧɎɌɗɝɫ ɛɚɗɟɌɎɞɚɘɌɞɔɣɑ-

ɝɖɔ əɌ ɜɌɍɚɣɑɕ ɝɞɌəɢɔɔ ɞɚɘɚɏɜɌɠɌ Ɏ ɑɐɔəɔ-

ɢɌɡ ȬɏɌɞɝɞɚəɌ [9]. ȶɌɗɨɢɔəɚɓ ɝɣɔɞɌɗɝɫ əɑ 

ɓəɌɣɔɞɑɗɨəɧɘ ɛɜɔ ȶȴ <1600 ɐɗɫ ɘɟɒɣɔə ɔ 

<800 ɐɗɫ ɒɑəɥɔə, ɟɘɑɜɑəəɧɘ ɛɜɔ ȶȴ  < 

2000 ɐɗɫ ɘɟɒɣɔə ɔ < 1300 ɐɗɫ ɒɑəɥɔə, Ɏɧ-

ɜɌɒɑəəɧɘ ɛɜɔ ȶȴ >2000 ɐɗɫ ɘɟɒɣɔə ɔ 

>1300 ɐɗɫ ɒɑəɥɔə [10]. 

Ƚɔɘɘɑɞɜɔɣəɚɝɞɨ ɖɌɗɨɢɔəɚɓɌ ɌɚɜɞɌɗɨ-

əɚɏɚ ɖɗɌɛɌəɌ ɚɢɑəɔɎɌɗɌɝɨ ɎɔɓɟɌɗɨəɚ. ȶɌɗɨ-

ɢɔəɚɓ ɝɣɔɞɌɗɝɫ ɝɔɘɘɑɞɜɔɣəɧɘ, ɖɚɏɐɌ ɐɑɛɚ-

ɓɔɞɧ ɖɌɗɨɢɔɫ ɜɌɝɛɚɗɌɏɌɗɔɝɨ ɜɌɎəɚɘɑɜəɚ; 

ɟɘɑɜɑəəɚ Ɍɝɔɘɘɑɞɜɔɣəɧɘ ð ɛɜɔ əɑɜɌɎəɚ-

ɘɑɜəɚɘ ɜɌɝɛɚɗɚɒɑəɔɔ ɖɌɗɨɢɔəɌɞɚɎ əɑɛɜɌ-

 

ȼɔɝ. 2 (Fig. 2) 

ȼɔɝ. 2.    ȶȾ ɓɚəɧ ɠɔɍɜɚɓəɚɏɚ ɖɚɗɨɢɌ ɟ ɛɌ-

ɢɔɑəɞɌ ȭ., 82 ɗɑɞ, ɝ ɖɜɔɞɔɣɑɝɖɔɘ ɌɚɜɞɌɗɨ-

əɧɘ ɝɞɑəɚɓɚɘ. ȸəɚɏɚɛɗɚɝɖɚɝɞəɌɫ ɜɑɖɚə-

ɝɞɜɟɖɢɔɫ. 

ȻɚɐɖɗɌɛɌəəɧɕ ɖɌɗɨɢɔəɚɓ əɔɒɑ ɛɜɌɎɚɏɚ ɖɚɜɚ-

əɌɜəɚɏɚ ɔ əɑɖɚɜɚəɌɜəɚɏɚ ɝɔəɟɝɚɎ.  

Fig. 2.    CT of the annulus ring area in patient 

B., 82 years old, with critical aortic stenosis. 

Multiplanar reconstructi on.  

Subvalvular calcification below the right coronary 

and non -coronary sinus.  

 

ȼɔɝ. 3 Ɍ (Fig. 3 Ɍ) 

 

ȼɔɝ. 3 ɍ (Fig. 3 b) 

ȼɔɝ. 3.    ȶȾ ɝɑɜɐɢɌ ɛɌɢɔɑəɞɚɎ ɝ ɖɜɔɞɔɣɑɝɖɔɘ ɌɚɜɞɌɗɨəɧɘ ɝɞɑəɚɓɚɘ. ȶɚɜɚəɌɜəɌɫ ɜɑɖɚəɝɞɜɟɖ-

ɢɔɫ Ɏɧɡɚɐəɚɏɚ ɞɜɌɖɞɌ ɗɑɎɚɏɚ ɒɑɗɟɐɚɣɖɌ. ȬɚɜɞɌɗɨəɚ-ɒɑɗɟɐɚɣɖɚɎɧɕ ɟɏɚɗ ɔɓɘɑɜɫɑɞɝɫ ɘɑɒɐɟ 

ɛɗɚɝɖɚɝɞɨɪ ɠɔɍɜɚɓəɚɏɚ ɖɚɗɨɢɌ ɔ ɏɚɜɔɓɚəɞɌɗɨəɚɕ ɗɔəɔɑɕ.  

Ɍ ð ȯɚɜɔɓɚəɞɌɗɨəɧɕ ɡɌɜɌɖɞɑɜ Ɍɚɜɞɧ (ɌɚɜɞɌɗɨəɚ-ɒɑɗɟɐɚɣɖɚɎɧɕ ɟɏɚɗ Ó57 ɏɜɌɐɟɝɚɎ). 

ɍ ð ȹɑ ɏɚɜɔɓɚəɞɌɗɨəɧɕ ɡɌɜɌɖɞɑɜ Ɍɚɜɞɧ (ɌɚɜɞɌɗɨəɚ-ɒɑɗɟɐɚɣɖɚɎɧɕ ɟɏɚɗ <57 ɏɜɌɐɟɝɚɎ).  

Fig. 3.   CT scan of the heart of patients with severe aortic stenosis. Coronary reconstruction of the left 

ventricular outflow tract. Left ventricular -aortic angle is measured between the plane of the annulus 

and the horizontal line.  

a ð Horizontal chara cter of the aorta (left ven tricular -aortic angle Ó57 degrees). 

b ð Non horizontal character of the aorta (left ventricular -aortic angle <57 degrees).  
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Ɏɔɗɨəɚɕ ɠɚɜɘɧ; ɎɧɜɌɒɑəəɚ Ɍɝɔɘɘɑɞɜɔɣəɧɘ 

ð ɛɜɔ əɌɗɔɣɔɔ ɘɌɝɝɔɎəɚɏɚ ɖɌɗɨɢɔəɌɞɌ əɌ 

ɚɐəɚɕ ɔɓ ɝɞɎɚɜɚɖ (ɜɔɝ. 1). ȻɚɐɖɗɌɛɌəəɧɕ 

ɖɌɗɨɢɔəɚɓ ɚɢɑəɔɎɌɗɝɫ ɎɔɓɟɌɗɨəɚ ɛɜɔ əɌɗɔ-

ɣɔɔ ɖɌɗɨɢɔəɌɞɚɎ əɌ ɟɜɚɎəɑ ɠɔɍɜɚɓəɚɏɚ 

ɖɚɗɨɢɌ (ɜɔɝ. 2). 

ȬɚɜɞɌɗɨəɚ-ɒɑɗɟɐɚɣɖɚɎɧɕ ɟɏɚɗ ɔɓɘɑɜɫɗ-

ɝɫ ɘɑɒɐɟ ɛɗɚɝɖɚɝɞɨɪ ɠɔɍɜɚɓəɚɏɚ ɖɚɗɨɢɌ ɔ 

ɏɚɜɔɓɚəɞɌɗɨəɚɕ ɗɔəɔɑɕ (ɜɔɝ. 3). ȾɚɛɚɏɜɌɠɔɫ 

Ɍɚɜɞɧ ɝɣɔɞɌɗɌɝɨ ɏɚɜɔɓɚəɞɌɗɨəɚɕ ɛɜɔ Ɏɑɗɔ-

ɣɔəɑ ɟɏɗɌ Ó57 ɏɜɌɐɟɝɚɎ [11]. 

ȴɓɘɑəɑəɔɑ ɝɞɑəɚɖ Ɍɚɜɞɧ ɚɢɑəɔɎɌɗɚɝɨ 

ɎɔɓɟɌɗɨəɚ ɛɚ əɌɗɔɣɔɪ ɌɞɑɜɚɘɌɞɚɓɌ.  

ȶɚəɞɜɚɗɨəɌɫ ɞɜɌəɝɞɚɜɌɖɌɗɨəɌɫ ɩɡɚɖɌɜ-

ɐɔɚɏɜɌɠɔɫ (ɉɡɚ-ȶȯ) ɎɧɛɚɗəɫɗɌɝɨ Ɏɝɑɘ ɛɌɢɔ-

ɑəɞɌɘ əɌ 1-3 ɝɟɞɖɔ ɛɚɝɗɑ ȾȴȬȶ ɐɗɫ ɚɢɑəɖɔ 

ɝɚɝɞɚɫəɔɫ ɛɜɚɞɑɓɌ ɔ ɎɧɫɎɗɑəɔɫ Ɏɚɓɘɚɒəɧɡ 

ɛɚɝɞɚɛɑɜɌɢɔɚəəɧɡ ɚɝɗɚɒəɑəɔɕ. Ƚɞɑɛɑəɨ ɛɌ-

ɜɌɛɜɚɞɑɓəɚɕ ɜɑɏɟɜɏɔɞɌɢɔɔ ɚɢɑəɔɎɌɗɌɝɨ ɖɌɖ 

ɗɑɏɖɌɫ, ɝɜɑɐəɫɫ ɔ ɞɫɒɑɗɌɫ ɝɚɏɗɌɝəɚ ɜɑɖɚɘɑə-

ɐɌɢɔɫɘ ȬɘɑɜɔɖɌəɝɖɚɏɚ ɩɡɚɖɌɜɐɔɚɏɜɌɠɔɣɑ-

ɝɖɚɏɚ ɚɍɥɑɝɞɎɌ [12]. 

ȼɑɓɟɗɨɞɌɞɧ. 

ɉəɐɚɛɜɚɞɑɓɔɜɚɎɌəɔɑ ɌɚɜɞɌɗɨəɚɏɚ ɖɗɌ-

ɛɌəɌ Ɏɚ Ɏɝɑɡ ɝɗɟɣɌɫɡ Ɏɧɛɚɗəɫɗɚɝɨ ɞɜɌəɝɠɑ-

ɘɚɜɌɗɨəɧɘ ɐɚɝɞɟɛɚɘ. ȾɜɌəɝɖɌɞɑɞɑɜəɌɫ ɔɘ-

ɛɗɌəɞɌɢɔɫ ɌɚɜɞɌɗɨəɚɏɚ ɖɗɌɛɌəɌ ɛɜɚɞɑɓɚɘ 

Acurate Neo ɍɧɗɌ ɎɧɛɚɗəɑəɌ 33 ɛɌɢɔɑəɞɌɘ (1 

ɏɜɟɛɛɌ), ɛɜɚɞɑɓɚɘ CoreValve Evolut ð 37 ɛɌ-

ɢɔɑəɞɌɘ (2 ɏɜɟɛɛɌ). ȶɗɔəɔɣɑɝɖɌɫ ɡɌɜɌɖɞɑɜɔ-

ɝɞɔɖɌ ɛɌɢɔɑəɞɚɎ, Ɏɖɗɪɣɑəəɧɡ Ɏ ɔɝɝɗɑɐɚɎɌ-

əɔɑ, ɛɜɑɐɝɞɌɎɗɑəɌ Ɏ ɞɌɍɗɔɢɑ ʈ1.   

ȻɌɜɌɛɜɚɞɑɓəɌɫ ɜɑɏɟɜɏɔɞɌɢɔɫ 2 ɔ 3 ɝɞɑ-

ɛɑəɔ ɚɛɜɑɐɑɗɫɗɌɝɨ Ɏ 17,1% ɝɗɟɣɌɑɎ, ɔɓ əɔɡ ɟ 

5 (15,1%) ɍɚɗɨəɧɡ Ɏ ɏɜɟɛɛɑ Acurate Neo ɔ ɟ 7 

(18,9%) ɍɚɗɨəɧɡ Ɏ ɏɜɟɛɛɑ CoreValve Evolut. Ȯ 

ɏɜɟɛɛɑ Acurate Neo ɜɑɏɟɜɏɔɞɌɢɔɫ Ɏ ɝɚɣɑɞɌ-

əɔɔ ɝ ɐɑɠɚɜɘɌɢɔɑɕ ɛɜɚɞɑɓɌ əɌɍɗɪɐɌɗɌɝɨ ɟ 2 

ɛɌɢɔɑəɞɚɎ, Ɏ ɝɚɣɑɞɌəɔɔ ɝ ɛɌɜɌɛɜɚɞɑɓəɚɕ ɠɔ-

ɝɞɟɗɚɕ ð ɟ ɚɐəɚɏɚ ɛɌɢɔɑəɞɌ, ɝ ɘɌɗɨɠɚɜɘɌɢɔ-

ɑɕ ɛɜɚɞɑɓɌ ð ɟ ɚɐəɚɏɚ ɛɌɢɔɑəɞɌ. Ȯ ɏɜɟɛɛɑ 

CoreValve Evolut ɜɑɏɟɜɏɔɞɌɢɔɫ Ɏ ɝɚɣɑɞɌəɔɔ ɝ 

ɐɑɠɚɜɘɌɢɔɑɕ ɛɜɚɞɑɓɌ əɌɍɗɪɐɌɗɌɝɨ ɟ ɚɐəɚɏɚ 

ɛɌɢɔɑəɞɌ.  

ȿɘɑɜɑəəɌɫ ɖɚɜɜɑɗɫɢɔɫ ɘɑɒɐɟ ɎɧɜɌ-

ɒɑəəɚɝɞɨɪ Ɍɝɔɘɘɑɞɜɔɔ ɖɌɗɨɢɔəɚɓɌ ɌɚɜɞɌɗɨ-

əɚɏɚ ɖɗɌɛɌəɌ ɔ ɝɞɑɛɑəɨɪ ɛɌɜɌɛɜɚɞɑɓəɚɕ ɜɑ-

ɏɟɜɏɔɞɌɢɔɔ əɌɍɗɪɐɌɗɌɝɨ Ɏ ɚɍɥɑɕ ɏɜɟɛɛɑ ɛɌ-

ɢɔɑəɞɚɎ (r=0,44, p=0,0002) ɔ Ɏ ɏɜɟɛɛɑ 

CoreValve Evolut (r=0,40, p<0,015). Ȯ ɏɜɟɛɛɑ 

Acurate Neo ɩɞɌ ɎɓɌɔɘɚɝɎɫɓɨ ɍɧɗɌ ɍɚɗɑɑ Ɏɧ-

ɜɌɒɑəɌ (r=0,52, p=0,002). Ƚɞɑɛɑəɨ ɖɌɗɨɢɔəɚ-

ɓɌ ɌɚɜɞɌɗɨəɚɏɚ ɖɗɌɛɌəɌ ɝɗɌɍɚ, əɚ ɐɚɝɞɚɎɑɜəɚ 

ɖɚɜɜɑɗɔɜɚɎɌɗɌ ɝɚ ɝɞɑɛɑəɨɪ ɛɌɜɌɛɜɚɞɑɓəɚɕ 

ɜɑɏɟɜɏɔɞɌɢɔɔ Ɏ ɚɍɥɑɕ ɏɜɟɛɛɑ ɛɌɢɔɑəɞɚɎ 

(r=0,34, ɜ=0,0004). Ȯ ɏɜɟɛɛɑ CoreValve Evolut 

ɩɞɌ ɎɓɌɔɘɚɝɎɫɓɨ ɍɧɗɌ ɍɚɗɑɑ ɎɧɜɌɒɑəɌ 

(r=0,44, p=0,006) , Ɏ ɏɜɟɛɛɑ Acurate Neo əɑɐɚ-

ɝɞɚɎɑɜəɌɫ. ȽɞɌɞɔɝɞɔɣɑɝɖɔ ɐɚɝɞɚɎɑɜəɚɕ ɎɓɌ-

ɔɘɚɝɎɫɓɔ ɘɑɒɐɟ ɛɌɜɌɛɜɚɞɑɓəɚɕ ɜɑɏɟɜɏɔɞɌ-

ɢɔɑɕ ɔ ɚɝɞɌɗɨəɧɘɔ ȶȾ-ɖɜɔɞɑɜɔɫɘɔ ɎɧɫɎɗɑəɚ 

əɑ ɍɧɗɚ. 

Ⱥɍɝɟɒɐɑəɔɑ. 

Ȼɚ ɐɌəəɧɘ ɚɍɦɑɐɔəɑəəɚɏɚ ɔɝɝɗɑɐɚɎɌ-

əɔɫ PARTNER 2 ɗɑɏɖɌɫ ɝɞɑɛɑəɨ ɛɌɜɌɛɜɚɞɑɓ-

əɚɕ ɜɑɏɟɜɏɔɞɌɢɔɔ əɌɍɗɪɐɌɑɞɝɫ ɟ 34% ɛɌɢɔ-

ɑəɞɚɎ, Ɏ ɞɚ Ɏɜɑɘɫ ɖɌɖ ɝɜɑɐəɫɫ ɔ ɞɫɒɑɗɌɫ 

ɝɞɑɛɑəɨ ɜɑɏɔɝɞɜɔɜɟɑɞɝɫ ɟ 6% ɛɌɢɔɑəɞɚɎ [6]. 

Ȯ əɌɤɑɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɛɌɜɌɛɜɚɞɑɓəɌɫ 

ɜɑɏɟɜɏɔɞɌɢɔɫ 2 ɔ 3 ɝɞɑɛɑəɔ ɣɌɥɑ ɜɌɓɎɔɎɌ-

ɗɌɝɨ ɟ ɛɌɢɔɑəɞɚɎ ɝ Ɏɧɝɚɖɔɘ ɓəɌɣɑəɔɑɘ ɖɌɗɨ-

ɢɔɑɎɚɏɚ ɔəɐɑɖɝɌ. ȶɜɚɘɑ ɩɞɚɏɚ, ɚɛɔɜɌɫɝɨ əɌ 

ɝɚɍɝɞɎɑəəɧɕ ɚɛɧɞ, ɘɧ ɎɎɑɗɔ ɐɚɛɚɗəɔɞɑɗɨ-

əɧɕ ȶȾ-ɖɜɔɞɑɜɔɕ ɚɢɑəɖɔ ɖɌɗɨɢɔəɚɓɌ ð 

Ɍɝɔɘɘɑɞɜɔɪ ɚɞɗɚɒɑəɔɫ ɐɑɛɚɓɔɞɚɎ ɖɌɗɨɢɔɫ 

əɌ ɌɚɜɞɌɗɨəɚɘ ɖɗɌɛɌəɑ. ȻɌɜɌɛɜɚɞɑɓəɌɫ ɜɑ-

ɏɟɜɏɔɞɌɢɔɫ ɣɌɥɑ ɜɌɓɎɔɎɌɗɌɝɨ ɛɜɔ əɌɗɔɣɔɔ 

ɎɧɜɌɒɑəəɚɕ Ɍɝɔɘɘɑɞɜɔɑɕ ɖɌɗɨɢɔəɚɓɌ Ɏ 

ɝɜɌɎəɑəɔɔ ɝ ɝɔɘɘɑɞɜɔɣəɧɘ ɚɍɧɓɎɑɝɞɎɗɑəɔ-

ɑɘ ɝɞɎɚɜɚɖ ɖɗɌɛɌəɌ. ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ȶȾ-

ɖɜɔɞɑɜɔɔ ɎɧɜɌɒɑəəɚɝɞɔ ɔ Ɍɝɔɘɘɑɞɜɔɣəɚɝɞɔ 

ɖɌɗɨɢɔəɚɓɌ ɘɚɒəɚ ɔɝɛɚɗɨɓɚɎɌɞɨ ɛɜɔ ɛɗɌəɔ-

ɜɚɎɌəɔɔ ȾȴȬȶ Ɏ ɖɌɣɑɝɞɎɑ ɛɜɚɏəɚɝɞɔɣɑɝɖɚɏɚ 

ɠɌɖɞɚɜɌ ɐɗɫ ɚɢɑəɖɔ ɜɔɝɖɌ ɛɚɝɞɛɜɚɢɑɐɟɜəɧɡ 

ɚɝɗɚɒəɑəɔɕ, ɝɎɫɓɌəəɧɡ ɝ ɝɚɝɞɚɫəɔɑɘ ɛɜɚɞɑ-

ɓɌ. ȮɌɒəɚ ɟɣɔɞɧɎɌɞɨ ɌɚɜɞɌɗɨəɚ-

ɒɑɗɟɐɚɣɖɚɎɧɕ ɟɏɚɗ ɐɗɫ ɚɛɞɔɘɌɗɨəɚɕ ɛɚɝɌɐɖɔ 

ɛɜɚɞɑɓɌ ɛɑɜɛɑəɐɔɖɟɗɫɜəɚ ɠɔɍɜɚɓəɚɘɟ ɖɚɗɨ-

ɢɟ. ȼɔɝɖ ɛɌɜɌɛɜɚɞɑɓəɚɕ ɜɑɏɟɜɏɔɞɌɢɔɔ ɟɎɑɗɔ-

ɣɔɎɌɑɞɝɫ, ɖɚɏɐɌ ɟɏɚɗ ɜɌɓɎɑɜɞɧɎɌəɔɫ ɛɜɚɞɑɓɌ 

ɎəɑɚɝɑɎɚɕ. ȻɚəɔɘɌəɔɑ ɌəɌɞɚɘɔɣɑɝɖɚɕ ɎɓɌɔ-

ɘɚɝɎɫɓɔ ɘɑɒɐɟ çɓɚəɚɕ ɛɚɝɌɐɖɔè ɛɜɚɞɑɓɌ ɔ 

ɝɞɜɟɖɞɟɜɌɘɔ ɖɚɜəɫ Ɍɚɜɞɧ əɑɚɍɡɚɐɔɘɚ ɐɗɫ 

ɘɔəɔɘɔɓɌɢɔɔ ɜɔɝɖɌ ɚɝɗɚɒəɑəɔɕ, ɝɎɫɓɌəəɧɡ 

ɝ ɐɌəəɧɘɔ ɛɚɖɌɓɌɞɑɗɫɘɔ.  Ⱥɛɜɑɐɑɗɑəɔɑ ɜɌɝ-

ɝɞɚɫəɔɫ ɚɞ ɠɔɍɜɚɓəɚɏɚ ɖɚɗɨɢɌ ɐɚ ɟɝɞɨɑɎ ɖɚ-

ɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ ɘɚɒɑɞ ɚɍɗɑɏɣɔɞɨ ɛɜɌ-

Ɏɔɗɨəɚɑ ɜɌɓɘɑɥɑəɔɑ ɟɝɞɜɚɕɝɞɎɌ, Ɍ ɞɌɖɒɑ 

ɛɜɑɐɝɖɌɓɌɞɨ Ɏɑɜɚɫɞəɚɝɞɨ ɚɝɗɚɒəɑəɔɕ. Ȯɧɝɚ-

ɞɌ >1 ɝɘ ɚɍɧɣəɚ ɝɣɔɞɌɑɞɝɫ ɚɛɞɔɘɌɗɨəɚɕ ɐɗɫ 

ɔɝɖɗɪɣɑəɔɫ ɖɚɜɚəɌɜəɚɕ ɚɍɝɞɜɟɖɢɔɔ. 

ȹɑɝɘɚɞɜɫ əɌ ɞɚ, ɣɞɚ ȶȾ-ɖɜɔɞɑɜɔɔ ɐɗɫ 

ɛɗɌəɔɜɚɎɌəɔɫ ȾȴȬȶ ɡɚɜɚɤɚ ɔɓɟɣɑəɧ, əɑɞ 

ɑɐɔəɚɕ ɖɚəɢɑɛɢɔɔ Ɏ ɛɚəɔɘɌəɔɔ ɜɚɗɔ ȶȾ Ɏ 

ɛɜɚɏəɚɓɔɜɚɎɌəɔɔ ɛɚɝɞɛɜɚɢɑɐɟɜəɧɡ ɚɝɗɚɒ-

əɑəɔɕ. ȾɌɖ Ɏ ɜɌɍɚɞɑ Marwan et al. [13] ɍɧɗɌ 

ɎɧɫɎɗɑəɌ ɎɓɌɔɘɚɝɎɫɓɨ ɘɑɒɐɟ ɛɚɐɖɗɌɛɌəəɧɘ 

ɖɌɗɨɢɔəɚɓɚɘ ɔ ɜɌɓɎɔɞɔɑɘ ɛɚɝɞɚɛɑɜɌɢɔɚəəɚɕ 

ɛɌɜɌɖɗɌɛɌəəɚɕ ɜɑɏɟɜɏɔɞɌɢɔɔ. ȹɑ əɌɍɗɪɐɌ-

ɗɚɝɨ ɓəɌɣɔɘɚɕ ɖɚɜɜɑɗɫɢɔɔ ɘɑɒɐɟ ɝɞɑɛɑəɨɪ 

ɜɑɏɟɜɏɔɞɌɢɔɔ ɔ ɩɗɗɔɛɞɔɣɑɝɖɔɘ ɔəɐɑɖɝɚɘ, 

ɎɧɜɌɒɑəəɚɝɞɨɪ ɖɌɗɨɢɔəɚɓɌ ɌɚɜɞɌɗɨəɚɏɚ 

ɖɗɌɛɌəɌ ɔ ɐɔɌɘɑɞɜɚɘ ɖɚɜəɫ Ɍɚɜɞɧ. Ȯ əɌɤɑɘ 

ɔɝɝɗɑɐɚɎɌəɔɔ ɞɌɖɒɑ əɑ ɚɞɘɑɣɌɗɌɝɨ ɎɓɌɔɘɚ-

ɝɎɫɓɨ ɘɑɒɐɟ ɛɌɜɌɖɗɌɛɌəəɚɕ ɜɑɏɟɜɏɔɞɌɢɔɑɕ ɔ 

ɩɗɗɔɛɞɔɣɑɝɖɔɘ ɔəɐɑɖɝɚɘ, Ɍ ɖɚɜɜɑɗɫɢɔɫ ɝ 

ɛɚɐɖɗɌɛɌəəɧɘ ɖɌɗɨɢɔəɚɓɚɘ ɍɧɗɌ əɑɐɚɝɞɚ-

Ɏɑɜəɚɕ.  
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ȾɌɍɗɔɢɌ ʈ1.     ȽɜɌɎəɔɞɑɗɨəɌɫ ɚɢɑəɖɌ ɖɗɔəɔɣɑɝɖɔɡ ɛɚɖɌɓɌɞɑɗɑɕ ɔ ɌəɌɞɚɘɔɔ  

ɌɚɜɞɌɗɨəɚ-ɖɗɌɛɌəəɚɏɚ ɖɚɘɛɗɑɖɝɌ Ɏ ɏɜɟɛɛɌɡ ɍɚɗɨəɧɡ ɝ ɜɌɓɗɔɣəɧɘɔ ɞɔɛɌɘɔ  

ɛɜɚɞɑɓɚɎ ɌɚɜɞɌɗɨəɚɏɚ ɖɗɌɛɌəɌ. 

ʇʦʢʘʟʘʪʝʣʠ ɺʩʝʛʦ ʙʦʣʴʥʳʭ, 

n=70 

ɻʨʫʧʧʘ 

CoreValve  

Evolut, 

n=37 

ɻʨʫʧʧʘ  

Acurate Neo, 

n=33 

ʨ 

ʉʨʝʜʥʠʡ ʚʦʟʨʘʩʪ, ʛʦʜʳ 78,6Ñ6,0 77,3Ñ6,1 80,3Ñ6,5 0,69 

ʄʫʞʩʢʦʡ ʧʦʣ, n (%)  29 (41,4%) 19 (51,3%) 10 (30,3%) 0,08 

ʀʥʜʝʢʩ ʤʘʩʩʳ ʪʝʣʘ, ʢʛ/ʤ2 30Ñ3,0 29Ñ3,0 31Ñ3,0 0,75 

ɸʨʪʝʨʠʘʣʴʥʘʷ ʛʠʧʝʨʪʦʥʠʷ, n 70 37 33 0,63 

ʍʉʅ IIIðIV ʌʂ  

ʧʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ NYHA, n 

56 30 26 0,81 

ʀʥʬʘʨʢʪ ʤʠʦʢʘʨʜʘ ʚ ʘʥʘʤʥʝʟʝ, n 39 20 19 0,77 

ʆʧʝʨʘʮʠʠ ʥʘ ʩʝʨʜʮʝ ʚ ʘʥʘʤʥʝʟʝ, n 36 19 17 0,08 

ʂʊ-ʢʨʠʪʝʨʠʠ ʘʥʘʪʦʤʠʠ ʢʦʨʥʷ ʘʦʨʪʳ 

ɼʚʫʩʪʚʦʨʯʘʪʳʡ ʘʦʨʪʘʣʴʥʳʡ ʢʣʘʧʘʥ, 

n 

7 2 5 0,18 

ʕʣʣʠʧʩʦʠʜʥʘʷ ʬʦʨʤʘ ʬʠʙʨʦʟʥʦʛʦ 

ʢʦʣʴʮʘ, n 

61 23 28 0,03* 

ʈʘʩʩʪʦʷʥʠʝ ʜʦ ʫʩʪʴʝʚ ʢʦʨʦʥʘʨʥʳʭ 

ʘʨʪʝʨʠʡ ʤʝʥʝʝ 1 ʩʤ, n 

1 0 1 0,29 

ʂʘʣʴʮʠʥʦʟ ɸʂ: ʥʝʟʥʘʯʠʪʝʣʴ-

ʥʳʡ/ʫʤʝʨʝʥʥʳʡ/ʚʳʨʘʞʝʥʥʳʡ, n 

5/23/42 5/8/24 0/15/18 0,02* 

ɸʩʠʤʤʝʪʨʠʯʥʦʩʪʴ ʢʘʣʴʮʠʥʦʟʘ:  

ʫʤʝʨʝʥʥʘʷ/ʚʳʨʘʞʝʥʥʘʷ, n 

19/23 9/14 10/9 0,63 

ʇʦʜʢʣʘʧʘʥʥʳʡ ʢʘʣʴʮʠʥʦʟ, n 13 9 4 0,19 

ɸʦʨʪʘʣʴʥʦ-ʞʝʣʫʜʦʯʢʦʚʳʡ  

ʫʛʦʣ Ó57 ʛʨʘʜʫʩʦʚ, n 

7 4 3 0,81 

ɸʪʝʨʦʤʘʪʦʟ ʘʦʨʪʳ, n 23 7 16 0,01* 

ɼʘʥʥʳʝ ʢʣʠʥʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʚʠʜʝ MÑSD ʠʣʠ ʘʙʩʦʣʶʪʥʦʛʦ ʯʠʩʣʘ ʙʦʣʴʥʳʭ (%).  

ʍʉʅ ï ʭʨʦʥʠʯʝʩʢʘʷ ʩʝʨʜʝʯʥʘʷ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ. ɸʂ ï ʘʦʨʪʘʣʴʥʳʡ ʢʣʘʧʘʥ. 

ʇʨʠʤʝʯʘʥʠʝ. ɿʚʝʟʜʦʯʢʦʡ (*) ʦʙʦʟʥʘʯʝʥʳ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʝ ʨʘʟʣʠʯʠʷ ʧʦ ʛʨʫʧʧʘʤ.  

ɺ ʛʨʫʧʧʝ Acurate Neo ʯʘʱʝ ʦʧʨʝʜʝʣʷʣʘʩʴ ʵʣʣʠʧʩʦʠʜʥʘʷ ʬʦʨʤʘ ʬʠʙʨʦʟʥʦʛʦ ʢʦʣʴʮʘ ʠ ʘʪʝʨʦʤʘʪʦʟ ʘʦʨʪʳ,  

ʘ ʚ ʛʨʫʧʧʝ CoreValve Evolut ʙʳʣʦ ʙʦʣʴʰʝ ʧʘʮʠʝʥʪʦʚ ʩ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤ ʢʘʣʴʮʠʥʦʟʦʤ ʘʦʨʪʘʣʴʥʦʛʦ ʢʣʘʧʘʥʘ. 
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  ȹɌɛɜɚɞɔɎ, Ɏ ɔɝɝɗɑɐɚɎɌəɔɔ S. M. Milo 

et al. [14] ɍɧɗɌ ɛɚɗɟɣɑəɌ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɐɚ-

ɝɞɚɎɑɜəɌɫ ɎɓɌɔɘɚɝɎɫɓɨ ɘɑɒɐɟ ɎɧɜɌɒɑəəɚ-

ɝɞɨɪ ɖɌɗɨɢɔəɚɓɌ Ȭȶ ɔ ɛɌɜɌɖɗɌɛɌəəɚɕ ɜɑɏɟɜ-

ɏɔɞɌɢɔɑɕ, ɣɞɚ ɝɚɏɗɌɝɟɑɞɝɫ ɝ ɐɌəəɧɘɔ əɌɤɑɏɚ 

ɔɝɝɗɑɐɚɎɌəɔɫ ɐɗɫ ɏɜɟɛɛɧ ɍɚɗɨəɧɡ ɝ ɔɘɛɗɌə-

ɞɔɜɚɎɌəəɧɘ ɛɜɚɞɑɓɚɘ CorveValve. 

  ȮɎɑɐɑəəɧɕ əɌɘɔ əɚɎɧɕ ɖɜɔɞɑɜɔɕ ð 

Ɍɝɔɘɘɑɞɜɔɫ ɖɌɗɨɢɔəɚɓɌ ɌɚɜɞɌɗɨəɚɏɚ ɖɗɌɛɌ-

əɌ, ɛɚɖɌɓɌɗ əɌɔɍɚɗɨɤɟɪ ɝɞɌɞɔɝɞɔɣɑɝɖɟɪ ɐɚ-

ɝɞɚɎɑɜəɚɝɞɨ Ɏ ɛɜɑɐɝɖɌɓɌəɔɔ ɛɌɜɌɛɜɚɞɑɓəɚɕ 

ɜɑɏɟɜɏɔɞɌɢɔɔ ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɚɝɞɌɗɨəɧɘɔ 

ɛɚɖɌɓɌɞɑɗɫɘɔ.  

ȻɜɑɐɝɞɌɎɗɑəəɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɔɘɑɑɞ 

ɜɫɐ ɚɏɜɌəɔɣɑəɔɕ.  Ȯɚ-ɛɑɜɎɧɡ, ɔɝɛɚɗɨɓɚɎɌəɔɑ 

ɐɎɟɡ ɜɌɓɗɔɣəɧɡ ɞɔɛɚɎ ɛɜɚɞɑɓɚɎ ɌɚɜɞɌɗɨəɚɏɚ 

ɖɗɌɛɌəɌ ɔ əɑɍɚɗɨɤɌɫ ɎɧɍɚɜɖɌ ɛɌɢɔɑəɞɚɎ 

ɘɚɏɟɞ ɚɏɜɌəɔɣɔɞɨ ɢɑəəɚɝɞɨ ɜɑɓɟɗɨɞɌɞɚɎ. Ⱥɐ-

əɌɖɚ ɖɚɜɜɑɗɫɢɔɫ, əɌɍɗɪɐɌɑɘɌɫ ɘɑɒɐɟ ɝɞɑ-

ɛɑəɨɪ ɖɌɗɨɢɔəɚɓɌ ɔ ɎɚɓəɔɖəɚɎɑəɔɑɘ ɛɌɜɌɖ-

ɗɌɛɌəəɚɕ ɜɑɏɟɜɏɔɞɌɢɔɔ Ɏ əɌɤɑɕ ɜɌɍɚɞɑ, ɛɚɐ-

ɞɎɑɜɒɐɌɑɞɝɫ ɐɌəəɧɘɔ ɐɜɟɏɔɡ ɔɝɝɗɑɐɚɎɌəɔɕ 

[14]. Ȯɚ-Ɏɞɚɜɧɡ, əɑɍɚɗɨɤɚɑ ɖɚɗɔɣɑɝɞɎɚ ɛɌɢɔ-

ɑəɞɚɎ ɝ ɏɚɜɔɓɚəɞɌɗɨəɧɘ ɜɌɝɛɚɗɚɒɑəɔɑɘ Ɍɚɜ-

ɞɧ (n=5) ɔ ɜɌɝɝɞɚɫəɔɑɘ ɘɑɒɐɟ ɠɔɍɜɚɓəɧɘ 

ɖɚɗɨɢɚɘ ɔ ɟɝɞɨɫɘɔ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ ɘɑ-

əɑɑ 1 ɝɘ (n=1) əɑ ɛɚɓɎɚɗɔɗɚ əɌɘ ɐɚɝɞɚɎɑɜəɚ 

ɚɢɑəɔɞɨ Ɏɗɔɫəɔɑ ɐɌəəɧɡ ɛɌɜɌɘɑɞɜɚɎ əɌ ɜɌɓ-

Ɏɔɞɔɑ ɛɚɝɞɚɛɑɜɌɢɔɚəəɧɡ ɚɝɗɚɒəɑəɔɕ.  

ȳɌɖɗɪɣɑəɔɑ.  

Ȭɝɔɘɘɑɞɜɔɣəɚɑ ɚɍɧɓɎɑɝɞɎɗɑəɔɑ Ɍɚɜ-

ɞɌɗɨəɚɏɚ ɖɗɌɛɌəɌ ɔ, Ɏ ɘɑəɨɤɑɕ ɝɞɑɛɑəɔ, Ɏɧ-

ɜɌɒɑəəɚɝɞɨ ɖɌɗɨɢɔəɚɓɌ ɘɚɏɟɞ ɝɗɟɒɔɞɨ ɛɜɚ-

ɏəɚɝɞɔɣɑɝɖɔɘɔ ɠɌɖɞɚɜɌɘɔ ɛɌɜɌɛɜɚɞɑɓəɚɕ 

ɜɑɏɟɜɏɔɞɌɢɔɔ ɛɚɝɗɑ ɚɛɑɜɌɢɔɔ ȾȴȬȶ ɝ ɔɝ-

ɛɚɗɨɓɚɎɌəɔɑɘ ɝɌɘɚɜɌɝɖɜɧɎɌɪɥɔɡɝɫ ɛɜɚɞɑ-

ɓɚɎ Acurate Neo ɔ CoreVale.  

ȴɝɞɚɣəɔɖ ɠɔəɌəɝɔɜɚɎɌəɔɫ ɔ ɖɚə-

ɠɗɔɖɞ ɔəɞɑɜɑɝɚɎ. 

ȬɎɞɚɜɧ ɐɌəəɚɕ ɝɞɌɞɨɔ ɛɚɐɞɎɑɜɐɔɗɔ ɚɞ-

ɝɟɞɝɞɎɔɑ ɠɔəɌəɝɚɎɚɕ ɛɚɐɐɑɜɒɖɔ ɔɝɝɗɑɐɚɎɌ-

əɔɫ ɔ ɖɚəɠɗɔɖɞɌ ɔəɞɑɜɑɝɚɎ, ɚ ɖɚɞɚɜɧɡ əɑɚɍ-

ɡɚɐɔɘɚ ɝɚɚɍɥɔɞɨ. 
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ȼȺȷɈ ȾȼȬȹȽȾȺȼȬȶȬȷɈȹȺȵ ɉɁȺ-ȶȯ ȴ ȶȾ ȽȱȼȰɂȬ Ȯ ȰȴȬȯȹȺȽȾȴȶȱ ȴ  

ȻȼȱȰȺȻȱȼȬɂȴȺȹȹȺȸ ȻȷȬȹȴȼȺȮȬȹȴȴ ȬȾȼȱȳȴȴ ȷȱȯȺɃȹȺȵ ȬȼȾȱȼȴȴ  

Ƚ ȰȱɀȱȶȾȺȸ ȸȱȲȲȱȷȿȰȺɃȶȺȮȺȵ ȻȱȼȱȯȺȼȺȰȶȴ ȿ ȰȱȾȱȵ 

 

ɁɌɝɌəɚɎɌ ȶ.Ȭ.1,2, ȾɑɜəɚɎɚɕ Ƚ.ȶ.2,3, ȬɍɜɌɘɫə ȸ.Ȭ.1,4 
 

1 ð ȯȭȿȳ ɏ. ȸɚɝɖɎɧ çȸɚɜɚɓɚɎɝɖɌɫ ɐɑɞɝɖɌɫ ɏɚɜɚɐɝɖɌɫ ɖɗɔəɔɣɑɝɖɌɫ ɍɚɗɨəɔɢɌ Ȱȳȸè. ɏ. ȸɚɝɖɎɌ, ȼɚɝɝɔɫ.  

2 ð ɀȯȬȺȿ ȮȺ ȻɑɜɎɧɕ ȸɚɝɖɚɎɝɖɔɕ ɏɚɝɟɐɌɜɝɞɎɑəəɧɕ ɘɑɐɔɢɔəɝɖɔɕ ɟəɔɎɑɜɝɔɞɑɞ ɔɘ.  

ȴ. ȸ. ȽɑɣɑəɚɎɌ ȸȳ ȼɀ (ȽɑɣɑəɚɎɝɖɔɕ ȿəɔɎɑɜɝɔɞɑɞ). ɏ. ȸɚɝɖɎɌ, ȼɚɝɝɔɫ. 

3 -  ȴəɝɞɔɞɟɞ ɖɗɔəɔɣɑɝɖɚɕ ɖɌɜɐɔɚɗɚɏɔɔ ɔɘ. Ȭ.ȷ. ȸɫɝəɔɖɚɎɌ, ɀȯȭȿ çȹȸȴɂ ɖɌɜɐɔɚɗɚɏɔɔè ȸȳ ȼɀ. ɏ. ȸɚɝɖɎɌ, ȼɚɝɝɔɫ. 

4 ð ɀȯȬȺȿ ȮȺ çȼɚɝɝɔɕɝɖɔɕ ɟəɔɎɑɜɝɔɞɑɞ ɐɜɟɒɍɧ əɌɜɚɐɚɎè. ɏ. ȸɚɝɖɎɌ, ȼɚɝɝɔɫ. 

 

ɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. Ⱥɢɑəɔɞɨ Ɏɚɓɘɚɒəɚɝɞɔ ɞɜɌəɝɞɚɜɌɖɌɗɨəɚɕ ɉɁȺ-ȶȯ ɔ ȶȾ ɝɑɜɐɢɌ Ɏ 

ɐɔɌɏəɚɝɞɔɖɑ ɔ ɛɜɑɐɚɛɑɜɌɢɔɚəəɚɘ ɛɗɌəɔɜɚɎɌəɔɔ Ɍɞɜɑɓɔɔ ɗɑɏɚɣəɚɕ Ɍɜɞɑɜɔɔ ɝ ɐɑɠɑɖ-

ɞɚɘ ɘɑɒɒɑɗɟɐɚɣɖɚɎɚɕ ɛɑɜɑɏɚɜɚɐɖɔ ɟ ɐɑɞɑɕ.  

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. Ȯ ɔɝɝɗɑɐɚɎɌəɔɑ Ɏɖɗɪɣɑəɚ 38 ɐɑɞɑɕ, ɝɜɑɐəɔɕ ɎɚɓɜɌɝɞ ð 1,5 ɏɚɐɌ 

(97% ɛɌɢɔɑəɞɚɎ Ɏ ɎɚɓɜɌɝɞɑ ɐɚ ɏɚɐɌ) ɝ Ɏɡɚɐɫɥɔɘ ɖɗɔəɔɣɑɝɖɔɘ ɐɔɌɏəɚɓɚɘ ð Ɍɞɜɑɓɔɫ ɗɑ-

ɏɚɣəɚɕ Ɍɜɞɑɜɔɔ ɝ ɐɑɠɑɖɞɚɘ ɘɑɒɒɑɗɟɐɚɣɖɚɎɚɕ ɛɑɜɑɏɚɜɚɐɖɔ. Ȯɝɑɘ ɐɑɞɫɘ ɛɜɚɎɑɐɑəɌ ɉɁȺ-ȶȯ, 36 

ɛɌɢɔɑəɞɌɘ ð ȶȾ ɝɑɜɐɢɌ, 33 ð ɛɜɫɘɌɫ ɌəɏɔɚɖɌɜɐɔɚɏɜɌɠɔɫ (Ȭȶȯ). Ȼɜɔ ɛɜɚɎɑɐɑəɔɔ ɉɁȺ-ȶȯ, ȶȾ 

ɝɑɜɐɢɌ ɔ Ȭȶȯ ɛɜɚɎɚɐɔɗɌɝɨ ɌəɏɔɚɘɑɞɜɔɣɑɝɖɌɫ ɚɢɑəɖɌ ɝɞɑɛɑəɔ ɏɔɛɚɛɗɌɓɔɔ ɗɑɏɚɣəɧɡ Ɍɜɞɑɜɔɕ ɛɚ 

ɤɖɌɗɌɘ Z-scores ɖɌɗɨɖɟɗɫɞɚɜɌ, ɌəɌɗɔɓɔɜɚɎɌɗɌɝɨ ɝɛɚɝɚɍəɚɝɞɨ ɘɑɞɚɐɔɖ ɖɚɜɜɑɖɞəɚ ɚɛɜɑɐɑɗɫɞɨ ɞɔɛ 

Ɍɞɜɑɓɔɔ ɗɑɏɚɣəɚɕ Ɍɜɞɑɜɔɔ, ɐɔɌɏəɚɝɞɔɜɚɎɌɞɨ ɝɞɑəɚɓɧ ɎɑɞɎɑɕ ɗɑɏɚɣəɚɕ Ɍɜɞɑɜɔɔ, ɎɧɫɎɗɫɞɨ ɍɚɗɨ-

ɤɔɑ Ɍɚɜɞɚ-ɗɑɏɚɣəɧɑ ɖɚɗɗɌɞɑɜɌɗɨəɧɑ Ɍɜɞɑɜɔɔ, ɚɢɑəɔɎɌɞɨ ɔɡ ɌəɌɞɚɘɔɣɑɝɖɔɕ ɡɚɐ əɌ ɟɜɚɎəɑ ɗɑ-

ɏɚɣəɧɡ ɝɑɏɘɑəɞɚɎ ɔ ɐɔɌɏəɚɝɞɔɜɚɎɌɞɨ Ɏɚɓɘɚɒəɧɑ ɝɞɑəɚɓɔɜɚɎɌəəɧɑ ɟɣɌɝɞɖɔ. Ȯɝɑ ɐɌəəɧɑ ɉɁȺ-ȶȯ 

ɔ ȶȾ ɝɑɜɐɢɌ ɍɧɗɔ ɝɚɛɚɝɞɌɎɗɑəɧ ɝ ɜɑɓɟɗɨɞɌɞɌɘɔ Ȭȶȯ ɔ/ɔɗɔ ɔəɞɜɌɚɛɑɜɌɢɔɚəəɧɘɔ ɐɌəəɧɘɔ. ȴə-

ɞɑɜɎɌɗ ɘɑɒɐɟ ɞɜɌəɝɞɚɜɌɖɌɗɨəɚɕ ɉɁȺ-ȶȯ, ȶȾ ɝɑɜɐɢɌ ɔ ɛɜɚɎɑɐɑəəɚɕ Ȭȶȯ, ɗɔɍɚ ɚɞɖɜɧɞɧɘ ɡɔɜɟɜ-

ɏɔɣɑɝɖɔɘ ɎɘɑɤɌɞɑɗɨɝɞɎɚɘ ɍɧɗ əɑ ɍɚɗɑɑ 10 ɐəɑɕ.  

ȼɑɓɟɗɨɞɌɞɧ. ȰɔɌɏəɚɝɞɔɣɑɝɖɌɫ ɞɚɣəɚɝɞɨ ɉɁȺ-ȶȯ ɔ ȶȾ ɝɑɜɐɢɌ Ɏ ɐɔɌɏəɚɝɞɔɖɑ Ɍɞɜɑɓɔɔ ɗɑ-

ɏɚɣəɚɕ Ɍɜɞɑɜɔɔ ɝ ɐɑɠɑɖɞɚɘ ɘɑɒɒɑɗɟɐɚɣɖɚɎɚɕ ɛɑɜɑɏɚɜɚɐɖɔ ɝɚɝɞɌɎɔɗɔ 94,7% ɔ 100% ɝɚɚɞɎɑɞ-

ɝɞɎɑəəɚ. Ȯ ɚɛɜɑɐɑɗɑəɔɔ ɞɔɛɌ Ɍɞɜɑɓɔɔ, ɚɢɑəɖɑ ɠɟəɖɢɔɚəɌɗɨəɚɏɚ ɝɚɝɞɚɫəɔɫ ɗɑɏɚɣəɧɡ Ɍɜɞɑɜɔɕ, Ɏ 

ɎɧɫɎɗɑəɔɔ ɍɚɗɨɤɔɡ Ɍɚɜɞɚ-ɗɑɏɚɣəɧɡ ɖɚɗɗɌɞɑɜɌɗɨəɧɡ Ɍɜɞɑɜɔɕ ȶȾ ɝɑɜɐɢɌ ɔɘɑɗɌ 100%-əɟɪ ɞɚɣ-

əɚɝɞɨ (AUC 1,00) ɔ ɛɚɖɌɓɌɗɌ ɝɑɍɫ ɍɚɗɑɑ ɩɠɠɑɖɞɔɎəɚɕ ɘɑɞɚɐɔɖɚɕ Ɏ ɝɜɌɎəɑəɔɔ ɝ ɞɜɌəɝɞɚɜɌɖɌɗɨ-

əɚɕ ɉɁȺ-ȶȯ (p<0,05). Ȯ ɚɛɜɑɐɑɗɑəɔɔ ɝɞɑəɚɓɚɎ ɍɚɗɨɤɔɡ Ɍɚɜɞɚ-ɗɑɏɚɣəɧɡ ɖɚɗɗɌɞɑɜɌɗɨəɧɡ Ɍɜɞɑɜɔɕ 

ɛɚ ȶȾ ɍɧɗɚ ɛɚɗɟɣɑə ɚɐɔə ɚɤɔɍɚɣəɧɕ ɜɑɓɟɗɨɞɌɞ ɟ əɚɎɚɜɚɒɐɑəəɚɏɚ ɜɑɍɑəɖɌ ɝ Ɏɧɝɚɖɚɕ ɃȽȽ: ɞɚɣ-

əɚɝɞɨ ɘɑɞɚɐɌ ɝɚɝɞɌɎɔɗɌ 96,4% (AUC 0,967) ɔ ɍɧɗɌ ɐɚɝɞɚɎɑɜəɚ Ɏɧɤɑ, ɣɑɘ ɟ ɞɜɌəɝɞɚɜɌɖɌɗɨəɚɕ 

ɉɁȺ-ȶȯ (ɞɚɣəɚɝɞɨ 75%, AUC 0,756). Ȼɜɔ ɚɢɑəɖɑ Ɏɚɓɘɚɒəɚɝɞɑɕ ȶȾ ɝɑɜɐɢɌ Ɏ ɖɚɜɜɑɖɞəɚɘ ɚɛɜɑɐɑ-

ɗɑəɔɔ ɖɜɚɎɚɝəɌɍɒɌɑɘɚɏɚ ɖɚɗɗɌɞɑɜɌɗɨəɧɘ ɝɚɝɟɐɚɘ ɗɑɏɚɣəɚɏɚ ɝɑɏɘɑəɞɌ ɛɚɖɌɓɌɞɑɗɔ ɐɔɌɏəɚɝɞɔɣɑ-

ɝɖɚɕ ɩɠɠɑɖɞɔɎəɚɝɞɔ ɘɑɞɚɐɌ ɍɧɗɔ ɝɗɑɐɟɪɥɔɘɔ: ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ 85,2%, ɝɛɑɢɔɠɔɣəɚɝɞɨ 98,3%, 

ɞɚɣəɚɝɞɨ 97% (AUC 0,931). ɉɁȺ-ȶȯ əɔ Ɏ ɚɐəɚɘ ɔɓ ɝɗɟɣɌɑɎ əɑ ɚɛɜɑɐɑɗɔɗɌ ɘɑɝɞɚ ɝɚɑɐɔəɑəɔɫ 

ɍɚɗɨɤɔɡ Ɍɚɜɞɚ-ɗɑɏɚɣəɧɡ ɖɚɗɗɌɞɑɜɌɗɨəɧɡ Ɍɜɞɑɜɔɕ ɝ ɔɝɞɔəəɧɘɔ ɗɑɏɚɣəɧɘɔ Ɍɜɞɑɜɔɫɘɔ ɔ ɡɚɐ 

ɍɚɗɨɤɔɡ Ɍɚɜɞɚ-ɗɑɏɚɣəɧɡ ɖɚɗɗɌɞɑɜɌɗɨəɧɡ Ɍɜɞɑɜɔɕ əɌ ɟɜɚɎəɑ ɗɑɏɚɣəɚɏɚ ɝɑɏɘɑəɞɌ. 

ȳɌɖɗɪɣɑəɔɑ. ɉɁȺ-ȶȯ, ɖɌɖ ɝɖɜɔəɔəɏɚɎɧɕ ɘɑɞɚɐ, ɔɘɑɑɞ Ɏɧɝɚɖɟɪ ɐɔɌɏəɚɝɞɔɣɑɝɖɟɪ ɢɑə-

əɚɝɞɨ Ɏ ɐɔɌɏəɚɝɞɔɖɑ Ɍɞɜɑɓɔɔ ɗɑɏɚɣəɚɕ Ɍɜɞɑɜɔɔ ɝ ɐɑɠɑɖɞɚɘ ɘɑɒɒɑɗɟɐɚɣɖɚɎɚɕ ɛɑɜɑɏɚɜɚɐɖɔ ɟ ɐɑ-

ɞɑɕ, ɚɐəɌɖɚ ɎɎɔɐɟ ɚɏɜɌəɔɣɑəɔɕ Ɏ ɚɢɑəɖɑ ɞɔɛɌ Ɍɞɜɑɓɔɔ (ɛɚɖɌɓɌɞɑɗɔ ɞɚɣəɚɝɞɔ ɎɌɜɨɔɜɟɪɞ ɚɞ 80% 

ɐɚ 86%), ɐɑɞɌɗɨəɚɕ ɌəɌɞɚɘɔɔ ɗɑɏɚɣəɧɡ Ɍɜɞɑɜɔɕ ɔ ɖɚɗɗɌɞɑɜɌɗɨəɚɏɚ ɗɑɏɚɣəɚɏɚ ɖɜɚɎɚɞɚɖɌ (ɞɚɣ-

əɚɝɞɨ əɑ ɍɚɗɑɑ 85%) əɑ ɘɚɒɑɞ ɝɣɔɞɌɞɨɝɫ ɘɑɞɚɐɚɘ ɎɧɍɚɜɌ Ɏ ɛɜɑɐɚɛɑɜɌɢɔɚəəɚɘ ɛɗɌəɔɜɚɎɌəɔɔ 

ɩɞɌɛəɚɕ ɖɚɜɜɑɖɢɔɔ ɛɚɜɚɖɌ. ȶȾ ɝɑɜɐɢɌ Ɏ ɝɜɌɎəɑəɔɔ ɝ ɉɁȺ-ȶȯ ɫɎɗɫɑɞɝɫ ɍɚɗɑɑ ɩɠɠɑɖɞɔɎəɚɕ ɘɑ-

ɞɚɐɔɖɚɕ ɖɌɖ Ɏ ɐɔɌɏəɚɝɞɔɖɑ Ɍɞɜɑɓɔɔ ɗɑɏɚɣəɚɕ Ɍɜɞɑɜɔɔ, ɞɌɖ ɔ Ɏ ɛɜɑɐɚɛɑɜɌɢɔɚəəɚɘ ɛɗɌəɔɜɚɎɌ-

əɔɔ (ɞɚɣəɚɝɞɨ ɘɑɞɚɐɌ ɎɌɜɨɔɜɟɑɞ ɚɞ 96 ɐɚ 100%), ɔ ɟ ɛɌɢɔɑəɞɚɎ ɝ 1 ɔ 2 ɞɔɛɌɘɔ ɘɚɒɑɞ ɍɧɞɨ Ɍɗɨ-

ɞɑɜəɌɞɔɎəɧɘ Ȭȶȯ ɔəɝɞɜɟɘɑəɞɚɘ ɛɜɔ ɛɗɌəɔɜɚɎɌəɔɔ ɩɞɌɛəɧɡ ɔɗɔ ɛɑɜɎɔɣəɚ ɜɌɐɔɖɌɗɨəɧɡ ɚɞ-

ɖɜɧɞɧɡ ɡɔɜɟɜɏɔɣɑɝɖɔɡ ɎɘɑɤɌɞɑɗɨɝɞɎ. ȶȾ ɝɑɜɐɢɌ ɫɎɗɫɑɞɝɫ ɐɟɍɗɔɜɟɪɥɑɕ Ȭȶȯ ɘɑɞɚɐɔɖɚɕ Ɏ ɝɗɟ-

ɣɌɑ ɛɗɌəɔɜɚɎɌəɔɫ ɩəɐɚɎɌɝɖɟɗɫɜəɚɕ ɖɚɜɜɑɖɢɔɔ Ɍɞɜɑɓɔɔ ɗɑɏɚɣəɚɕ Ɍɜɞɑɜɔɔ 1 ɔ 2 ɞɔɛɚɎ. Ȯ ɜɫɐɑ 

ɝɗɟɣɌɑɎ ȶȾ ɝɑɜɐɢɌ ɔɘɑɑɞ ɚɏɜɌəɔɣɑəɔɫ Ɏ ɚɢɑəɖɑ ɐɔɝɞɌɗɨəɧɡ ɚɞɐɑɗɚɎ ɍɚɗɨɤɔɡ Ɍɚɜɞɚ-ɗɑɏɚɣəɧɡ 

ɖɚɗɗɌɞɑɜɌɗɨəɧɡ Ɍɜɞɑɜɔɕ əɌ ɟɜɚɎəɑ ɗɑɏɚɣəɚɏɚ ɝɑɏɘɑəɞɌ, ɔɏɜɌɪɥɔɡ ɎɌɒəɟɪ ɜɚɗɨ Ɏ ɚɛɜɑɐɑɗɑəɔɔ 

ɂ 
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ɞɌɖɞɔɖɔ ɔ ɚɍɦɑɘɌ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ ɐɑɞɑɕ ɝ Ɍɞɜɑɓɔɑɕ ɗɑɏɚɣəɚɕ Ɍɜɞɑɜɔɔ ɝ ɐɑɠɑɖɞɚɘ ɘɑɒ-

ɒɑɗɟɐɚɣɖɚɎɚɕ ɛɑɜɑɏɚɜɚɐɖɔ 3-4 ɞɔɛɚɎ. Ȼɚ ɩɞɚɕ ɛɜɔɣɔəɑ ɟ ɩɞɚɕ ɏɜɟɛɛɧ ɛɌɢɔɑəɞɚɎ Ȭȶȯ ɚɝɞɌɑɞɝɫ 

ɘɑɞɚɐɚɘ ɎɧɍɚɜɌ ɛɜɑɐɚɛɑɜɌɢɔɚəəɚɏɚ ɛɗɌəɔɜɚɎɌəɔɫ ɖɚɜɜɑɖɢɔɔ Ɍɞɜɑɓɔɔ ɗɑɏɚɣəɚɕ Ɍɜɞɑɜɔɔ ɝ ɐɑ-

ɠɑɖɞɚɘ ɘɑɒɒɑɗɟɐɚɣɖɚɎɚɕ ɛɑɜɑɏɚɜɚɐɖɔ. 
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urpose . To assess and compare transthoracic echocardiography (TTE) cardiac CT in the di-

agnosis and  preoperative planning in children with pulmonary atresia with ventricular sep-

tal defect.  

Materials and methods.  The study comprised 38 patients, mean age 1,5 y.o., all of them 

underwent TTE, 36 ð cardiac CT, 33 ð angiocardiography. On TTE, cardiac CT and angiocardiog-

raphy assessment of pulmonary artery degree hypoplasia was performed. The ability of methods to 

determine the type of atresia, stenosis of the pulmonary artery branches, and aorto -pulmonary col-

lateral arteries was analyzed.  

 Results.  The accura cy of TTE and cardiac CT in the diagnosis of pulmonary atresia with ven-

tricular septal defect was 94.7 % and 100%, respectively. CT of the heart had 100% accuracy (AUC 

1.00) in determining the type of pulmonary atresia with ventricular septal defect, asses sing the func-

tional state of the pulmonary artery, and in detecting large aortopulmonary collateral arteries. Cardi-

ac CT proved to be a more effective than TTE (p<0.05). Cardiac CT had one erroneous result in large 

aortopulmonary collateral arteries stenos is detection due to technical limitations in a newborn child 

with a high heart rate: the accuracy of the method was 96.4% (AUC 0.967) and it was significantly 

higher than of TTE (accuracy 75%, AUC 0.756). Assessing the possibilities of cardiac CT in the co r-

rect determination of the large aortopulmonary collateral arteries segment supplying, the diagnostic 

efficiency of the method was as follows: sensitivity 85.2%, specificity 98.3%, accuracy 97% (AUC 

0.931). TTE did not determine the junction of the large a ortopulmonary collateral arteries with native 

pulmonary artery in any of the cases.  

 Conclusion.  TTE is a screening method and has a high diagnostic value in the diagnosis of 

pulmonary atresia with ventricular septal defect, but due to limitations in asses sing the detailed 

anatomy of the pulmonary arteries (accuracy rates vary from 80% to 86%) and collateral pulmonary 

blood flow (accuracy less than 85%), it cannot be considered as the method of choice in preoperative 

planning. Compared to TTE cardiac CT is a more effective technique both in diagnosing pulmonary 

atresia with ventricular septal defect in children and in preoperative planning (the accuracy of the 

method varies from 96 to 100%), and in patients with pulmonary atresia with ventricular septal de-

fect types 1 and 2 can be an alternative to angiocardiography tool in case of planning open palliative 

interventions. In case of planning endovascular correction of pulmonary atresia with ventricular sep-

tal defect 1 and 2 types cardiac CT is a duplicating an giocardiography technique. In some cases, CT 
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of the heart has limitations in assessing the distal parts of the large aortopulmonary collateral arter-

ies at the level of the pulmonary segment ð an important preoperative goal in treatment children with 

pulmon ary atresia with ventricular septal defect types 3 -4. For this reason, in this group of patients, 

angiocardiography remains the method of choice for preoperative planning for the correction of pul-

monary atresia with ventricular septal defect.  
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ɞɜɑɓɔɫ ɗɑɏɚɣəɚɕ Ɍɜɞɑɜɔɔ (ȬȷȬ) ɝ ɐɑ-

ɠɑɖɞɚɘ ɘɑɒɒɑɗɟɐɚɣɖɚɎɚɕ ɛɑɜɑɏɚ-

ɜɚɐɖɔ (ȰȸȲȻ) ɡɌɜɌɖɞɑɜɔɓɟɑɞɝɫ 

Ɏɜɚɒɐɑəəɧɘ ɚɞɝɟɞɝɞɎɔɑɘ ɛɜɫɘɚɏɚ 

ɝɚɚɍɥɑəɔɫ ɔ ɖɜɚɎɚɞɚɖɌ ɘɑɒɐɟ ɛɜɌ-

Ɏɧɘ ɒɑɗɟɐɚɣɖɚɘ (ȻȲ) ɔ ɝɔɝɞɑɘɚɕ ɗɑɏɚɣəɚɕ 

Ɍɜɞɑɜɔɔ (ȷȬ) əɌ ɜɌɓəɧɡ ɟɜɚɎəɫɡ ɔ ɫɎɗɫɑɞɝɫ 

ɞɫɒɑɗɚɕ, ɝɗɚɒəɚɕ ɔ ɚɞəɚɝɔɞɑɗɨəɚ ɜɑɐɖɚɕ (1ð

2% ɚɞ Ɏɝɑɡ Ɏɜɚɒɐɑəəɧɡ ɛɚɜɚɖɚɎ ɝɑɜɐɢɌ 

(ȮȻȽ)) ɌəɚɘɌɗɔɑɕ, ɛɜɚɞɑɖɌɪɥɑɕ ɝ ɛɜɔɓəɌɖɌ-

ɘɔ ɓəɌɣɔɞɑɗɨəɚɕ ɏɔɛɚɎɚɗɑɘɔɔ ɘɌɗɚɏɚ ɖɜɟɏɌ 

ɖɜɚɎɚɚɍɜɌɥɑəɔɫ (ȸȶȶ) ɔ ɏɔɛɚɖɝɑɘɔɔ [1]. 

ȱɝɞɑɝɞɎɑəəɚɑ ɞɑɣɑəɔɑ ɛɚɜɚɖɌ, ɍɑɓ ɝɎɚɑɎɜɑ-

ɘɑəəɚ ɛɜɚɎɑɐɑəəɚɏɚ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ, 

ɡɌɜɌɖɞɑɜɔɓɟɑɞɝɫ Ɏɧɝɚɖɔɘɔ (ɐɚ 60%) ɛɚɖɌɓɌ-

ɞɑɗɫɘɔ ɝɘɑɜɞəɚɝɞɔ ɟ ɐɑɞɑɕ Ɏ ɎɚɓɜɌɝɞɑ ɐɚ 1-ɏɚ 

ɏɚɐɌ [1, 2].  

 Ȯ ɟɝɗɚɎɔɫɡ ɚɞɝɟɞɝɞɎɔɫ ɛɜɫɘɚɏɚ ɖɜɚɎɚ-

ɞɚɖɌ Ɏ ɝɔɝɞɑɘɟ ȷȬ ɖɜɚɎɚɝəɌɍɒɑəɔɑ ɗɑɏɚɣəɚɏɚ 

ɜɟɝɗɌ ɛɜɔ ɞɌɖɚɘ ȮȻȽ ɚɝɟɥɑɝɞɎɗɫɑɞɝɫ Ɍɗɨ-

ɞɑɜəɌɞɔɎəɧɘɔ ɛɟɞɫɘɔ ɔɓ əɑɝɖɚɗɨɖɔɡ ɔɝɞɚɣ-

əɔɖɚɎ: ɚɞɖɜɧɞɚɏɚ ɌɜɞɑɜɔɌɗɨəɚɏɚ ɛɜɚɞɚɖɌ 

(ȺȬȻ) ɔ/ɔɗɔ ɍɚɗɨɤɔɡ Ɍɚɜɞɚɗɑɏɚɣəɧɡ ɖɚɗɗɌ-

ɞɑɜɌɗɨəɧɡ Ɍɜɞɑɜɔɕ (ȭȬȷȶȬ). Ȼɜɚɏəɚɓ ɟ ɐɑɞɑɕ 

ɝ ȬȷȬ ɝ ȰȸȲȻ ɓɌɎɔɝɔɞ ɚɞ ɖɚɗɗɌɞɑɜɌɗɨəɚɕ 

çɛɚɐɐɑɜɒɖɔè ɗɑɏɚɣəɚɏɚ ɖɜɚɎɚɞɚɖɌ. ȺȬȻ ɫɎɗɫ-

ɑɞɝɫ əɌɔɍɚɗɑɑ ɣɌɝɞɧɘ ɔ ɘɑəɑɑ əɌɐɑɒəɧɘ ɔɝ-

ɞɚɣəɔɖɚɘ ɌɗɨɞɑɜəɌɞɔɎəɚɏɚ ɖɜɚɎɚɝəɌɍɒɑəɔɫ 

ɎɎɔɐɟ ɝɛɚəɞɌəəɚɏɚ ɓɌɖɜɧɞɔɫ Ɏ ɛɑɜɎɧɑ ɐəɔ 

ɒɔɓəɔ ɜɑɍɑəɖɌ. ȭȬȷȶȬ ɟ ɐɑɞɑɕ ɝ ȬȷȬ ɝ 

ȰȸȲȻ ɫɎɗɫɪɞɝɫ ɏɗɌɎəɧɘ ɖɚɘɛɑəɝɌɞɚɜəɧɘ 

ɔɝɞɚɣəɔɖɚɘ ɖɜɚɎɚɚɍɜɌɥɑəɔɫ ɔ ɝɚɝɞɌɎɗɫɪɞ 

ɐɚ 80% ɚɞ Ɏɝɑɡ ɔɝɞɚɣəɔɖɚɎ ɖɚɗɗɌɞɑɜɌɗɨəɚɏɚ 

ɗɑɏɚɣəɚɏɚ ɖɜɚɎɚɞɚɖɌ. ȮɎɔɐɟ ɘɟɗɨɞɔɠɚɖɌɗɨ-

əɚɝɞɔ ɗɑɏɚɣəɚɏɚ ɖɜɚɎɚɞɚɖɌ ɔ ɌəɌɞɚɘɔɣɑɝɖɚɕ 

ɎɌɜɔɌɍɑɗɨəɚɝɞɔ ɛɚɜɚɖɌ ɞɌɖɞɔɖɌ ɡɔɜɟɜɏɔɣɑ-

ɝɖɚɏɚ ɗɑɣɑəɔɫ ȬȷȬ ɝ ȰȸȲȻ ɘɚɒɑɞ ɍɧɞɨ 

ɛɜɑɐɝɞɌɎɗɑəɌ ɖɌɖ ɩɞɌɛəɧɘɔ ɎɘɑɤɌɞɑɗɨɝɞɎɌ-

ɘɔ, ɞɌɖ ɔ ɚɐəɚɘɚɘɑəɞəɚɕ ɜɌɐɔɖɌɗɨəɚɕ ɡɔ-

ɜɟɜɏɔɣɑɝɖɚɕ ɖɚɜɜɑɖɢɔɑɕ [3]. Ȯɧɍɚɜ ɡɔɜɟɜɏɔ-

ɣɑɝɖɚɕ ɞɌɖɞɔɖɔ Ɏɑɐɑəɔɫ ɐɑɞɑɕ ɝ ȬȷȬ ɝ 

ȰȸȲȻ ɔ ɜɑɤɑəɔɑ ɚɍ ɚɍɦɬɘɑ ɖɚɜɜɑɖɢɔɔ ɛɚ-

ɜɚɖɌ Ɏ ɛɑɜɎɟɪ ɚɣɑɜɑɐɨ ɚɛɜɑɐɑɗɫɑɞɝɫ ɌəɌɞɚ-

ɘɔɑɕ ɗɬɏɚɣəɚɏɚ ɌɜɞɑɜɔɌɗɨəɚɏɚ ɜɟɝɗɌ ɔ ɝɞɑɛɑ-

əɨɪ ɎɧɜɌɒɑəəɚɝɞɔ ɑɏɚ ɏɔɛɚɛɗɌɓɔɔ. Ȱɑɞɔ ɝ 

ɐɌəəɧɘ ɛɚɜɚɖɚɘ ɓɌɣɌɝɞɟɪ əɌɡɚɐɫɞɝɫ Ɏ ɞɫ-

ɒɑɗɚɘ ɝɚɝɞɚɫəɔɔ, ɚɍɟɝɗɚɎɗɑəəɚɘ ɎɧɜɌɒɑə-

əɚɕ ɏɔɛɚɖɝɑɘɔɔ, ɣɞɚ ɚɍɦɫɝəɫɑɞ ɒɑɗɌəɔɑ ɖɌɜ-

ɐɔɚɡɔɜɟɜɏɚɎ ɘɔəɔɘɔɓɔɜɚɎɌɞɨ ɜɔɝɖ, ɝɎɫɓɌə-

əɧɕ ɝ ɛɜɚɎɑɐɑəɔɑɘ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɡ ɛɜɚɢɑ-

ɐɟɜ [3, 4].  

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɚɝəɚɎəɧɘɔ ɐɔɌɏəɚɝɞɔ-

ɣɑɝɖɔɘɔ ɓɌɐɌɣɌɘɔ Ɏ ɛɜɑɐɚɛɑɜɌɢɔɚəəɚɘ ɛɗɌ-

əɔɜɚɎɌəɔɔ ɖɚɜɜɑɖɢɔɔ ȬȷȬ ɝ ȰȸȲȻ ɫɎɗɫɪɞ-

ɝɫ ɎɔɓɟɌɗɔɓɌɢɔɫ əɌɞɔɎəɧɡ ɗɑɏɚɣəɧɡ Ɍɜɞɑɜɔɕ 

ɔ ɔɡ ɖɚəɠɗɪɑəɞəɚɝɞɔ, ɎɧɫɎɗɑəɔɑ ȭȬȷȶȬ ɝ 

ɚɢɑəɖɚɕ ɔɡ ɖɚɗɔɣɑɝɞɎɌ, ɞɚɛɚɏɜɌɠɔɔ ɔ ɝɎɫɓɑɕ 

ɝ ɔɝɞɔəəɧɘɔ ȷȬ, ɐɔɌɏəɚɝɞɔɖɌ Ɏɚɓɘɚɒəɧɡ 

ɟɣɌɝɞɖɚɎ ɝɞɑəɚɓɔɜɚɎɌəɔɫ ȭȬȷȶȬ, ɖɚɞɚɜɧɑ ɛɚ 

ɐɌəəɧɘ ɜɫɐɌ ɌɎɞɚɜɚɎ ɎɝɞɜɑɣɌɪɞɝɫ ɚɞ 50 ɐɚ 

70% ɝɗɟɣɌɑɎ [2].  

 Ȯ ɘɔɜɚɎɚɕ ɔ ɚɞɑɣɑɝɞɎɑəəɚɕ ɛɜɌɖɞɔɖɑ 

ɛɑɜɎɚɚɣɑɜɑɐəɧɘ ɘɑɞɚɐɚɘ Ɏ ɛɚɝɞɌəɚɎɖɑ ɐɔɌ-

ɏəɚɓɌ ȬȷȬ ɝ ȰȸȲȻ ɫɎɗɫɑɞɝɫ ɞɜɌəɝɞɚɜɌɖɌɗɨ-

əɌɫ ɉɁȺ-ȶȯ, ɖɚɞɚɜɌɫ ɚɍɑɝɛɑɣɔɎɌɑɞ ɞɚɣəɟɪ 

ɘɚɜɠɚɠɟəɖɢɔɚəɌɗɨəɟɪ ɚɢɑəɖɟ ɝɑɜɐɢɌ ɔ ɘɌ-

ɏɔɝɞɜɌɗɨəɧɡ ɝɚɝɟɐɚɎ, ɫɎɗɫɫɝɨ ɍɑɓɚɛɌɝəɚɕ, 

əɑɔəɎɌɓɔɎəɚɕ ɔ əɑ ɞɜɑɍɟɪɥɑɕ ɔɝɛɚɗɨɓɚɎɌ-

əɔɫ ɖɚəɞɜɌɝɞəɧɡ ɛɜɑɛɌɜɌɞɚɎ ɘɑɞɚɐɔɖɚɕ [2, 

5, 6]. ȼɫɐɚɘ ɌɎɞɚɜɚɎ ɓɌɫɎɗɫɑɞɝɫ, ɣɞɚ ɛɜɔ 

ɟɝɗɚɎɔɔ Ɏɧɛɚɗəɑəɔɫ ɉɁȺ-ȶȯ ɚɛɧɞəɚɘ ɎɜɌ-

ɣɚɘ ɟ 30% ɛɌɢɔɑəɞɚɎ ɝ Ɏɧɝɚɖɚɕ ɞɚɣəɚɝɞɨɪ 

Ɏɚɓɘɚɒəɚ ɚɢɑəɔɞɨ ɛɜɚɞɫɒɑəəɚɝɞɨ Ɍɞɜɑɓɔɜɚ-

ɎɌəəɚɕ ɣɌɝɞɔ Ɏ ɝɔɝɞɑɘɑ ȷȬ, ɚɛɜɑɐɑɗɔɞɨ ɖɚə-

ɠɗɪɑəɞəɚɝɞɨ əɌɞɔɎəɧɡ ȷȬ ɔ ɔɡ ɘɚɜɠɚɗɚɏɔɪ, 

ɎɔɓɟɌɗɔɓɔɜɚɎɌɞɨ ɔɝɞɚɣəɔɖɔ ɖɜɚɎɚɝəɌɍɒɑəɔɫ 

ɗɑɏɚɣəɚɏɚ ɜɟɝɗɌ (ȺȬȻ ɔ/ɔɗɔ ȭȬȷȶȬ) ɔ ɍɑɓ 

ɛɜɔɘɑəɑəɔɫ ɔəɧɡ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɡ ɘɑɞɚɐɚɎ 
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ɛɜɚɔɓɎɑɝɞɔ ɩɞɌɛəɟɪ ɔɗɔ ɚɐəɚɘɚɘɑəɞəɟɪ 

ɖɚɜɜɑɖɢɔɪ ɛɚɜɚɖɌ [7]. 

ȹɌɜɌɎəɑ ɝ ɩɞɔɘ Ɏ ɝɚɎɜɑɘɑəəɧɡ ɜɌɍɚ-

ɞɌɡ, ɛɚɝɎɫɥɑəəɧɡ Ɏɑɐɑəɔɪ ɐɑɞɑɕ ɝ ȬȷȬ ɝ 

ȰȸȲȻ, ɘɑɞɚɐ ɉɁȺ-ȶȯ əɑ ɫɎɗɫɑɞɝɫ ɚɖɚəɣɌ-

ɞɑɗɨəɧɘ ɔ, Ɏ Ɍɍɝɚɗɪɞəɚɘ ɍɚɗɨɤɔəɝɞɎɑ ɝɗɟɣɌ-

ɑɎ ɐɚɛɚɗəɫɑɞɝɫ ɛɜɚɎɑɐɑəɔɑɘ ɐɔɌɏəɚɝɞɔɣɑ-

ɝɖɚɕ ɛɜɫɘɚɕ ɌəɏɔɚɖɌɜɐɔɚɏɜɌɠɔɔ (Ȭȶȯ) [1, 2, 

3, 6]. ɉɞɚ ɝɎɫɓɌəɚ ɝ ɚɏɜɌəɔɣɑəəɧɘɔ Ɏɚɓɘɚɒ-

əɚɝɞɫɘɔ ɉɁȺ-ȶȯ Ɏ ɚɛɜɑɐɑɗɑəɔɔ ɞɔɛɌ ȬȷȬ, 

ɖɚɗɔɣɑɝɞɎɌ ɔ ɞɚɛɚɏɜɌɠɔɔ ȭȬȷȶȬ ɔ ɝɚɛɟɞ-

ɝɞɎɟɪɥɑɕ ɩɖɝɞɜɌɖɌɜɐɔɌɗɨəɚɕ ɛɌɞɚɗɚɏɔɔ [8]. 

Ȭȶȯ ɛɚɓɎɚɗɫɑɞ ɚɢɑəɔɞɨ ɌəɌɞɚɘɔɪ ɢɑəɞɜɌɗɨ-

əɧɡ ȷȬ, ɚɛɜɑɐɑɗɔɞɨ ɞɔɛ ȬȷȬ, ɎɔɓɟɌɗɔɓɔɜɚ-

ɎɌɞɨ ȭȬȷȶȬ, ɚɢɑəɔɞɨ ɔɡ ɐɔɌɘɑɞɜ ɔ ɚɛɜɑɐɑ-

ɗɔɞɨ ɝɚɑɐɔəɑəɔɑ ɝ əɌɞɔɎəɧɘɔ ȷȬ. ȺɐəɌɖɚ 

ɛɜɑɐɝɞɌɎɗɫɫ ɝɚɍɚɕ ɔəɎɌɓɔɎəɟɪ ɘɑɞɚɐɔɖɟ, 

Ȭȶȯ ɔɘɑɑɞ ɜɫɐ ɚɏɜɌəɔɣɑəɔɕ ɔ əɑɐɚɝɞɌɞɖɚɎ, 

ɝɎɫɓɌəəɧɡ ɝ Ɏɚɓɘɚɒəɧɘ ɖɜɚɎɚɞɑɣɑəɔɑɘ, 

ɞɜɌɎɘɌɞɔɓɌɢɔɑɕ ɔ ɚɖɖɗɪɓɔɑɕ ɝɚɝɟɐɌ, ɔɝɛɚɗɨ-

ɓɟɑɘɚɏɚ ɐɗɫ ɐɚɝɞɟɛɌ [2]. 

ȳɌ ɛɚɝɗɑɐəɔɑ 10 ɗɑɞ ɖɚəɖɟɜɔɜɟɪɥɔɘɔ 

ɝ Ȭȶȯ ɔəɝɞɜɟɘɑəɞɌɘɔ Ɏ ɎɔɓɟɌɗɔɓɌɢɔɔ ɔəɞɜɚ- 

ɔ ɩɖɝɞɜɌɖɌɜɐɔɌɗɨəɚɕ ɌəɌɞɚɘɔɔ ɝɞɌɗɔ ɘɑɞɚ-

ɐɧ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ: ȶȾ ɔ ȸȼȾ 

ɝɑɜɐɢɌ ɝ ɎəɟɞɜɔɎɑəəɧɘ ɍɚɗɪɝəɧɘ ɖɚəɞɜɌ-

ɝɞɔɜɚɎɌəɔɑɘ. ȺɐəɌɖɚ, ɛɜɚɎɑɐɑəɔɑ ɖɌɜɐɔɚ-

ȸȼȾ ɔɓ-ɓɌ ɐɗɔɞɑɗɨəɚɏɚ Ɏɜɑɘɑəɔ ɝɖɌəɔɜɚɎɌ-

əɔɫ ɔ, ɖɌɖ ɝɗɑɐɝɞɎɔɑ, ɛɜɚɐɚɗɒɔɞɑɗɨəɚɏɚ ɛɜɑ-

ɍɧɎɌəɔɫ ɜɑɍɑəɖɌ Ɏ əɌɜɖɚɓɑ, ɜɑɓɖɚ ɚɏɜɌəɔɣɑ-

əɚ ɟ ɐɑɞɑɕ Ɏ ɞɫɒɑɗɚɘ ɝɚɝɞɚɫəɔɔ, ɝ ɖɜɔɞɔɣɑ-

ɝɖɔɘɔ ɛɚɜɚɖɌɘɔ ɝɑɜɐɢɌ ɔ ɝ ɖɌɜɐɔɚɜɑɝɛɔɜɌ-

ɞɚɜəɧɘɔ əɌɜɟɤɑəɔɫɘɔ. ȶɜɚɘɑ ɩɞɚɏɚ, ɓɌ ɝɣɑɞ 

ɚɏɜɌəɔɣɑəɔɕ Ɏ ɛɜɚɝɞɜɌəɝɞɎɑəəɚɘ ɜɌɓɜɑɤɑ-

əɔɔ, əɑɎɚɓɘɚɒəɚɝɞɔ Ɏɧɛɚɗəɑəɔɫ ɛɌɢɔɑəɞɚɘ 

ɖɚɘɌəɐ ɛɚ ɓɌɐɑɜɒɖɑ ɐɧɡɌəɔɫ, ɚɢɑəɖɌ ɛɑɜɔ-

ɠɑɜɔɣɑɝɖɔɡ ɎɑɞɎɑɕ ɗɑɏɚɣəɧɡ Ɍɜɞɑɜɔɕ ɔ 

ȭȬȷȶȬ əɌ ɟɜɚɎəɑ ɗɑɏɚɣəɚɏɚ ɝɑɏɘɑəɞɌ ɛɜɔ 

ɛɜɚɎɑɐɑəɔɔ ɖɌɜɐɔɚ-ȸȼȾ ɜɑɓɖɚ ɓɌɞɜɟɐəɑəɌ. 

ȹɌ ɝɚɎɜɑɘɑəəɚɘ ɩɞɌɛɑ ɐɗɫ ɐɑɞɌɗɨəɚɕ ɚɢɑəɖɔ 

ɌəɌɞɚɘɔɔ ȬȷȬ ɝ ȰȸȲȻ, ɛɑɜɑɐ ɛɜɚɎɑɐɑəɔɑɘ 

Ȭȶȯ əɌɔɍɚɗɑɑ ɌɖɞɔɎəɚ ɔɝɛɚɗɨɓɟɑɞɝɫ ɘɑɞɚɐɔ-

ɖɌ ȶȾ ɝɑɜɐɢɌ, ɖɚɞɚɜɌɫ ɝɛɚɝɚɍəɌ ɝ Ɏɧɝɚɖɚɕ 

ɞɚɣəɚɝɞɨɪ ɚɢɑəɔɞɨ ɌəɌɞɚɘɔɪ ȷȬ, ɚɛɜɑɐɑɗɔɞɨ 

ɖɚɗɗɌɞɑɜɌɗɨəɧɕ ɖɜɚɎɚɞɚɖ ɔ ɐɔɌɏəɚɝɞɔɜɚɎɌɞɨ 

ɝɚɛɟɞɝɞɎɟɪɥɔɑ ɔəɞɜɌ- ɔ ɩɖɝɞɜɌɖɌɜɐɔɌɗɨəɧɑ 

ɛɚɜɚɖɔ [9]. 

Ȼɚ ɛɚɗɟɣɑəəɧɘ ɜɑɓɟɗɨɞɌɞɌɘ Ɏ ɔɝɝɗɑɐɚ-

ɎɌəɔɫɡ ɜɫɐɌ ɌɎɞɚɜɚɎ ȶȾ-ɝɑɜɐɢɌ ɐɑɘɚəɝɞɜɔ-

ɜɟɑɞ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɑ ɛɜɑɔɘɟɥɑɝɞɎɚ əɌɐ Ȭȶȯ 

Ɏ ɚɛɜɑɐɑɗɑəɔɔ ɖɚɗɔɣɑɝɞɎɌ, ɘɚɜɠɚɗɚɏɔɔ ɔ ɡɚ-

ɐɌ ȭȬȷȶȬ [10].  

ȿɣɔɞɧɎɌɫ, ɚɞɝɟɞɝɞɎɔɑ ɑɐɔəɚɏɚ ɐɔɌɏəɚ-

ɝɞɔɣɑɝɖɚɏɚ ɌɗɏɚɜɔɞɘɌ ɛɜɑɐɚɛɑɜɌɢɔɚəəɚɏɚ 

ɛɗɌəɔɜɚɎɌəɔɫ ɖɚɜɜɑɖɢɔɔ ȬȷȬ ɝ ȰȸȲȻ, Ɏɧ-

ɝɚɖɔɑ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɑ Ɏɚɓɘɚɒəɚɝɞɔ, ɍɑɓ-

ɚɛɌɝəɚɝɞɨ ɔ ɤɔɜɚɖɟɪ ɐɚɝɞɟɛəɚɝɞɨ ɞɜɌəɝɞɚ-

ɜɌɖɌɗɨəɚɕ ɉɁȺ-ȶȯ, Ɍ ɞɌɖɒɑ ɛɜɚɎɑɐɑəɔɑ Ȭȶȯ 

ɍɚɗɨɤɔəɝɞɎɟ ɛɌɢɔɑəɞɚɎ ɝ ȬȷȬ, ɎɧɝɖɌɓɧɎɌ-

ɪɞɝɫ ɜɌɓɗɔɣəɧɑ ɞɚɣɖɔ ɓɜɑəɔɫ ɛɚ ɛɚɎɚɐɟ ɢɑ-

ɗɑɝɚɚɍɜɌɓəɚɝɞɔ Ɏɧɛɚɗəɑəɔɫ ȶȾ ɝɑɜɐɢɌ ɟ 

ɐɌəəɚɕ ɏɜɟɛɛɧ ɛɌɢɔɑəɞɚɎ, ɝɎɫɓɌəəɧɑ ɝ 

əɑɚɍɡɚɐɔɘɚɝɞɨɪ ɐɚɛɚɗəɔɞɑɗɨəɚɕ ɝɑɐɌɢɔɔ, 

ɎəɟɞɜɔɎɑəəɚɏɚ ɎɎɑɐɑəɔɫ ɜɑəɞɏɑəɚɖɚəɞɜɌɝɞ-

əɧɡ ɛɜɑɛɌɜɌɞɚɎ ɔ əɌɗɔɣɔɑɘ ɗɟɣɑɎɚɕ əɌɏɜɟɓ-

ɖɔ. 

ɂɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. 

Ⱥɢɑəɔɞɨ Ɏɚɓɘɚɒəɚɝɞɔ ɞɜɌəɝɞɚɜɌɖɌɗɨ-

əɚɕ ɉɁȺ-ȶȯ ɔ ȶȾ ɝɑɜɐɢɌ Ɏ ɐɔɌɏəɚɝɞɔɖɑ ɔ 

ɛɜɑɐɚɛɑɜɌɢɔɚəəɚɘ ɛɗɌəɔɜɚɎɌəɔɔ Ɍɞɜɑɓɔɔ 

ɗɑɏɚɣəɚɕ Ɍɜɞɑɜɔɔ ɝ ɐɑɠɑɖɞɚɘ ɘɑɒɒɑɗɟɐɚɣ-

ɖɚɎɚɕ ɛɑɜɑɏɚɜɚɐɖɔ ɟ ɐɑɞɑɕ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. 

Ȯ ɔɝɝɗɑɐɚɎɌəɔɑ Ɏɖɗɪɣɑəɚ 38 ɐɑɞɑɕ 

(ɘɔəɔɘɌɗɨəɧɕ ɎɚɓɜɌɝɞ 7 ɐəɑɕ, ɘɌɖɝɔɘɌɗɨ-

əɧɕ ð 1,5 ɏɚɐɌ) ɝ Ɏɡɚɐɫɥɔɘ ɖɗɔəɔɣɑɝɖɔɘ ɐɔ-

Ɍɏəɚɓɚɘ ð Ɍɞɜɑɓɔɫ ɗɑɏɚɣəɚɕ Ɍɜɞɑɜɔɔ ɝ ɐɑɠɑɖ-

ɞɚɘ ɘɑɒɒɑɗɟɐɚɣɖɚɎɚɕ ɛɑɜɑɏɚɜɚɐɖɔ. Ȯɝɑ ɐɑɞɔ 

ɐɚ Ɏɧɛɚɗəɑəɔɫ ȶȾ ɔ Ȭȶȯ ɍɧɗɔ ɚɍɝɗɑɐɚɎɌəɧ 

ɛɚ ɚɍɥɑɖɗɔəɔɣɑɝɖɚɕ ɝɡɑɘɑ, ɛɜɔəɫɞɚɕ Ɏ 

çȯȭȿȳ ȸɚɜɐɚɎɝɖɌɫ Ȱȯȶȭ Ȱȳȸè ɐɗɫ Ɏɑɐɑəɔɫ 

ɛɌɢɔɑəɞɚɎ ɝ ȮȻȽ, ɖɚɞɚɜɌɫ ɔɓ ɔəɝɞɜɟɘɑə-

ɞɌɗɨəɧɡ ɘɑɞɚɐɚɎ ɐɔɌɏəɚɝɞɔɖɔ ɎɖɗɪɣɌɑɞ Ɏ 

ɝɑɍɫ ɛɜɚɎɑɐɑəɔɑ ɉɁȺ-ȶȯ ɔ ɜɑəɞɏɑəɚɏɜɌɠɔɔ 

ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ. Ȯ ɜɌɘɖɌɡ ɛɜɑɐɚɛɑ-

ɜɌɢɔɚəəɚɏɚ ɛɗɌəɔɜɚɎɌəɔɫ, ɐɗɫ ɟɞɚɣəɑəɔɫ 

ɘɚɜɠɚɗɚɏɔɣɑɝɖɔɡ ɚɝɚɍɑəəɚɝɞɑɕ ɛɚɜɚɖɌ ɔ ɑɏɚ 

ɞɔɛɌ, ɌəɌɞɚɘɔɔ ɗɑɏɚɣəɚɏɚ ɜɟɝɗɌ, ɎɧɫɎɗɑəɔɫ 

ȭȬȷȶȬ ɔ ɔɡ ɞɚɛɚɏɜɌɠɔɔ 36 ɐɑɞɫɘ ɍɧɗɌ Ɏɧ-

ɛɚɗəɑəɌ ȶȾ ɝɑɜɐɢɌ ɝ ɎəɟɞɜɔɎɑəəɧɘ ɖɚə-

ɞɜɌɝɞəɧɘ ɟɝɔɗɑəɔɑɘ, 33 ɛɌɢɔɑəɞɌɘ ɍɧɗɌ 

ɛɜɚɎɑɐɑəɌ Ȭȶȯ. ȶɌɜɐɔɚ-ȸȼȾ əɑ ɎɧɛɚɗəɫɗɌɝɨ 

Ɏ Ɏɔɐɟ ɞɫɒɑɗɚɏɚ ɔ əɑɝɞɌɍɔɗɨəɚɏɚ ɚɍɥɑɏɚ ɝɚ-

ɝɞɚɫəɔɫ Ɏɝɑɡ ɛɌɢɔɑəɞɚɎ ɔ ɝɟɥɑɝɞɎɑəəɧɡ 

ɜɔɝɖɚɎ ɚɞ ɍɚɗɑɑ ɐɗɔɞɑɗɨəɚɏɚ ɛɜɑɍɧɎɌəɔɔ Ɏ 

əɌɜɖɚɓɑ.  

 ɉɁȺ-ȶȯ Ɏɧɛɚɗəɫɗɔ əɌ ɟɗɨɞɜɌɓɎɟɖɚɎɚɘ 

ɌɛɛɌɜɌɞɑ ɠɔɜɘɧ GE ViVid E95 ɔ Philips iE33 

xMatrix ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɝɑɖɞɚɜəɧɡ ɛɚɗɔɣɌ-

ɝɞɚɞəɧɡ ɐɌɞɣɔɖɚɎ c ɣɌɝɞɚɞɚɕ 3-8 ȸȯɢ. ȴɝ-

ɝɗɑɐɚɎɌəɔɑ ɎɖɗɪɣɌɗɚ ɛɜɚɞɚɖɚɗɧ ɐɎɟɡɘɑɜəɚɕ 

ɩɡɚɖɌɜɐɔɚɏɜɌɠɔɔ, ɐɚɛɛɗɑɜɚɏɜɌɠɔɔ ɔ ɢɎɑɞ-

əɚɏɚ ɐɚɛɗɑɜɚɎɝɖɚɏɚ ɖɌɜɞɔɜɚɎɌəɔɫ (ɂȰȶ).  

 ȶȾ ɝɑɜɐɢɌ ɍɧɗɌ ɛɜɚɎɑɐɑəɌ ɟ 36 ɔɓ 38 

ɛɌɢɔɑəɞɚɎ, ɔɝɝɗɑɐɚɎɌəɔɑ Ɏɧɛɚɗəɫɗɚɝɨ əɌ 

ɠɚəɑ ɚɍɥɑɕ ɘɑɐɔɖɌɘɑəɞɚɓəɚɕ ɝɑɐɌɢɔɔ. ȶȾ 

ɝɑɜɐɢɌ ɛɜɚɎɚɐɔɗɔ əɌ 256-ɝɜɑɓɚɎɚɘ ɖɚɘɛɨɪ-

ɞɑɜəɚɘ ɞɚɘɚɏɜɌɠɑ Philips Brilliance iCT, ɝ 

ɤɔɜɔəɚɕ ɐɑɞɑɖɞɚɜɌ ð 8 ɝɘ, ɝ ɔ ɍɑɓ ɜɑɞɜɚ-

ɝɛɑɖɞɔɎəɚɕ ɉȯȶ-ɝɔəɡɜɚəɔɓɌɢɔɑɕ. ȴɝɛɚɗɨɓɚ-

ɎɌɗɔ ɞɚɗɥɔəɟ ɜɑɖɚəɝɞɜɟɔɜɟɑɘɧɡ ɝɜɑɓɚɎ 

0,625 ɔ 1,5 ɘɘ. Ȯ ɖɌɣɑɝɞɎɑ ɖɚəɞɜɌɝɞəɚɏɚ Ɏɑ-

ɥɑɝɞɎɌ ɛɜɔɘɑəɫɗɔ əɑɔɚəəɧɕ əɔɓɖɚɚɝɘɚɗɫɜ-

əɧɕ ɖɚəɞɜɌɝɞəɧɕ ɛɜɑɛɌɜɌɞ ð ȿɗɨɞɜɌɎɔɝɞ-

350, ɎəɟɞɜɔɎɑəəɚɑ ɎɎɑɐɑəɔɑ ɚɝɟɥɑɝɞɎɗɫɗɔ ɝ 

ɛɚɘɚɥɨɪ ɐɎɟɡɖɚɗɍɚɎɚɏɚ ɤɛɜɔɢɌ-ɔəɒɑɖɞɚɜɌ 

Ɏ ɚɍɦɬɘɑ 1,5-2 ɘɗ/ɖɏ ɝɚ ɝɖɚɜɚɝɞɨɪ 0,4-1,5 

ɘɗ/ɝ. ȻɚɝɞɛɜɚɢɑɝɝɚɜəɌɫ ɚɍɜɌɍɚɞɖɌ Ɏɧɛɚɗəɫ-
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ɗɌɝɨ əɌ ɘɟɗɨɞɔɘɚɐɌɗɨəɧɡ ɜɌɍɚɣɔɡ ɝɞɌəɢɔɫɡ 

ɝ ɛɚɝɞɜɚɑəɔɑɘ ɞɜɑɡɘɑɜəɧɡ ɜɑɖɚəɝɞɜɟɖɢɔɕ. 

 Ȭȶȯ ɍɧɗɌ ɛɜɚɎɑɐɑəɌ ɟ 33 ɐɑɞɑɕ, ɔɝ-

ɝɗɑɐɚɎɌəɔɑ ɛɜɚɎɚɐɔɗɚɝɨ əɌ ɌəɏɔɚɏɜɌɠɔɣɑ-

ɝɖɚɘ ɖɚɘɛɗɑɖɝɑ Philips Allura Centron ɛɚɐ 

ɚɍɥɑɕ Ɍəɑɝɞɑɓɔɑɕ ɝ Ɏɧɛɚɗəɑəɔɑɘ ɜɑɞɜɚɏɜɌɐ-

əɚɕ ɖɌɞɑɞɑɜɔɓɌɢɔɔ Ɍɚɜɞɧ, ɌɚɜɞɚɏɜɌɠɔɔ ɔ 

ɝɑɗɑɖɞɔɎəɚɕ ɌəɏɔɚɏɜɌɠɔɑɕ ȭȬȷȶȬ ɛɜɔ ɔɡ 

əɌɗɔɣɔɔ. 

 Ȼɜɔ ɛɜɚɎɑɐɑəɔɔ ɉɁȺ-ȶȯ, ȶȾ ɔ Ȭȶȯ 

ɐɗɫ ɚɢɑəɖɔ əɌɗɔɣɔɫ ɔ ɝɞɑɛɑəɔ ɏɔɛɚɛɗɌɓɔɔ 

ɗɑɏɚɣəɧɡ ɝɚɝɟɐɚɎ ɛɜɚɎɚɐɔɗɌɝɨ ɔɡ Ɍəɏɔɚɘɑɞ-

ɜɔɣɑɝɖɌɫ ɚɢɑəɖɌ ɛɚ ɤɖɌɗɌɘ Z-scores ɖɌɗɨɖɟ-

ɗɫɞɚɜɌ. ȶɜɔɞɑɜɔɑɘ ɏɔɛɚɛɗɌɓɔɔ ȷȬ ɝɣɔɞɌɗɚɝɨ 

ɚɞɖɗɚəɑəɔɑ Z-score ɚɞ əɚɜɘɌɗɨəɧɡ ɓəɌɣɑəɔɕ 

ɘɑəɑɑ -2.  ȬəɌɗɔɓɔɜɚɎɌɗɌɝɨ ɝɛɚɝɚɍəɚɝɞɨ 

ɞɜɌəɝɞɚɜɌɖɌɗɨəɚɕ ɉɁȺ-ȶȯ ɔ ȶȾ ɝɑɜɐɢɌ ɖɚɜ-

ɜɑɖɞəɚ ɚɛɜɑɐɑɗɫɞɨ ɞɔɛ ȬȷȬ, ɐɔɌɏəɚɝɞɔɜɚɎɌɞɨ 

ɝɞɑəɚɓɧ ɎɑɞɎɑɕ ȷȬ ɔ ɎɧɫɎɗɫɞɨ ȭȬȷȶȬ (ɝ ɐɑ-

ɞɌɗɨəɚɕ ɚɢɑəɖɚɕ ɔɡ ɌəɌɞɚɘɔɣɑɝɖɚɏɚ ɡɚɐɌ ɔ 

ɎɔɓɟɌɗɔɓɌɢɔɑɕ Ɏɚɓɘɚɒəɧɡ ɝɞɑəɚɓɔɜɚɎɌəəɧɡ 

ɟɣɌɝɞɖɚɎ). 

Ȯɝɑ ɐɌəəɧɑ ɉɁȺ-ȶȯ ɔ ȶȾ ɝɑɜɐɢɌ ɍɧɗɔ 

ɝɚɛɚɝɞɌɎɗɑəɧ ɝ ɜɑɓɟɗɨɞɌɞɌɘɔ Ȭȶȯ/ɔɗɔ ɔə-

ɞɜɌɚɛɑɜɌɢɔɚəɧɘɔ ɐɌəəɧɘɔ. ȴəɞɑɜɎɌɗ ɘɑɒ-

ɐɟ ɞɜɌəɝɞɚɜɌɖɌɗɨəɚɕ ɉɁȺ-ȶȯ, ȶȾ ɝɑɜɐɢɌ ɔ 

ɛɜɚɎɑɐɑəəɚɕ Ȭȶȯ, ɗɔɍɚ ɚɞɖɜɧɞɧɘ ɡɔɜɟɜɏɔ-

ɣɑɝɖɔɘ ɎɘɑɤɌɞɑɗɨɝɞɎɚɘ ɍɧɗ ɘɑəɑɑ 10 ɐəɑɕ. 

ȼɑɓɟɗɨɞɌɞɧ. 

Ȼɚɗɟɣɑəəɧɑ ɜɑɓɟɗɨɞɌɞɧ ɘɚɜɠɚɘɑɞɜɔɔ 

ɗɑɏɚɣəɚɏɚ ɜɟɝɗɌ ɟ ɛɌɢɔɑəɞɚɎ ɝ ȬȷȬ ɔ ȰȸȲȻ 

1-2 ɞɔɛɚɎ ɛɚɖɌɓɌɗɔ ɐɚɝɞɚɎɑɜəɚɑ ɓɌəɔɒɑəɔɑ 

ɜɌɓɘɑɜɚɎ ɗɑɏɚɣəɚɏɚ ɝɞɎɚɗɌ ɘɑɞɚɐɚɘ ɉɁȺ-ȶȯ 

(p <0,05). Ȯ ɚɢɑəɖɑ ɐɔɌɘɑɞɜɚɎ əɌɞɔɎəɧɡ ȷȬ 

ɜɑɓɟɗɨɞɌɞɧ, ɛɚɗɟɣɑəəɧɑ ɘɑɞɚɐɚɘ ɉɁȺ-ȶȯ, 

ɐɚɝɞɚɎɑɜəɚ əɑ ɚɞɗɔɣɌɗɔɝɨ ɚɞ Ȭȶȯ. ȼɑɓɟɗɨɞɌɞɧ 

ɘɚɜɠɚɘɑɞɜɔɔ Ɏɝɑɡ ɚɞɐɑɗɚɎ ɗɑɏɚɣəɚɏɚ ɜɟɝɗɌ 

(ɗɑɏɚɣəɧɕ ɝɞɎɚɗ ɔ ȷȬ) ɘɑɞɚɐɚɘ ȶȾ ɝɞɌɞɔɝɞɔ-

ɣɑɝɖɔ ɓəɌɣɔɘɚ əɑ ɚɞɗɔɣɌɗɔɝɨ ɚɞ ɛɚɗɟɣɑəəɧɡ 

ɐɌəəɧɡ ɛɜɔ ɛɜɚɎɑɐɑəɔɔ Ȭȶȯ. 

 Ȯ ɚɢɑəɖɑ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɕ ɩɠɠɑɖɞɔɎ-

əɚɝɞɔ ɉɁȺ-ȶȯ ɔ ȶȾ ɝɑɜɐɢɌ ɛɚɖɌɓɌɗɔ ɝɑɍɫ ɖɌɖ 

Ɏɧɝɚɖɚ ɞɚɣəɧɑ ɘɑɞɚɐɔɖɔ Ɏ ɛɚɝɞɌəɚɎɖɑ ɐɔɌ-

ɏəɚɓɌ ȬȷȬ ɝ ȰȸȲȻ. Ȯ ɖɚɜɜɑɖɞəɚɕ ɛɚɝɞɌəɚɎ-

ɖɑ ɐɔɌɏəɚɓɌ ɉɁȺ-ȶȯ ɍɧɗɌ ɩɠɠɑɖɞɔɎəɌ Ɏ 

94,7% ɝɗɟɣɌɑɎ (ɟ 36 ɐɑɞɑɕ ɔɓ 38). Ⱥɍɥɔɑ ɣɟɎ-

ɝɞɎɔɞɑɗɨəɚɝɞɨ, ɝɛɑɢɔɠɔɣəɚɝɞɨ ɔ ɞɚɣəɚɝɞɨ 

ɉɁȺ-ȶȯ ɟ ɐɑɞɑɕ ɝɚɝɞɌɎɔɗɔ ɝɚɚɞɎɑɞɝɞɎɑəəɚ 

94,6%, 100% ɔ 94,9% (AUC 0,973). Ȼɜɔ ɛɜɚ-

Ɏɑɐɑəɔɔ ɉɁȺ-ȶȯ ɍɧɗɚ ɛɚɗɟɣɑəɚ 2 ɗɚɒəɚɚɞ-

ɜɔɢɌɞɑɗɨəɧɡ (ȷȺ) ɜɑɓɟɗɨɞɌɞɌ, ɖɚɏɐɌ ȬȷȬ ɍɧɗɌ 

ɜɌɝɢɑəɑəɌ, ɖɌɖ ɚɍɥɔɕ ɌɜɞɑɜɔɌɗɨəɧɕ ɝɞɎɚɗ 

(ȺȬȽ). ȶȾ ɝɑɜɐɢɌ ɔɘɑɗɌ 100%-əɟɪ ɞɚɣəɚɝɞɨ Ɏ 

ɛɚɝɞɌəɚɎɖɑ ɐɔɌɏəɚɓɌ ȬȷȬ ɝ ȰȸȲȻ ɟ ɐɑɞɑɕ ɔ 

əɑ ɛɚɖɌɓɌɗɌ əɔ ɚɐəɚɏɚ ɚɤɔɍɚɣəɚɏɚ ɜɑɓɟɗɨɞɌ-

ɞɌ. ɃɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ, ɝɛɑɢɔɠɔɣəɚɝɞɨ ɔ ɞɚɣ-

əɚɝɞɨ ȶȾ ɝɑɜɐɢɌ ɝɚɝɞɌɎɔɗɔ 100% (AUC 1,00). 

Ⱦɚɣəɚɝɞɨ ȶȾ Ɏ ɐɔɌɏəɚɝɞɔɖɑ ȬȷȬ ɝ ȰȸȲȻ ɍɧ-

ɗɌ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɚ Ɏɧɤɑ Ɏ ɝɜɌɎəɑəɔɔ 

ɝ ɞɜɌəɝɞɚɜɌɖɌɗɨəɚɕ ɉɁȺ-ȶȯ (p <0,05).  

 Ȯ ɚɛɜɑɐɑɗɑəɔɔ ɞɔɛɌ ȬȷȬ ɔ ɚɢɑəɖɑ ɐɑ-

ɞɌɗɨəɚɕ ɞɚɛɚɏɜɌɠɔɔ ɌɗɨɞɑɜəɌɞɔɎəɚɏɚ ɗɑɏɚɣ-

əɚɏɚ ɖɜɚɎɚɞɚɖɌ ɞɜɌəɝɞɚɜɌɖɌɗɨəɌɫ ɉɁȺ-ȶȯ ɔ 

ȶȾ ɝɑɜɐɢɌ ɔɏɜɌɪɞ ɜɌɓəɟɪ ɜɚɗɨ. 

 Ⱥɛɜɑɐɑɗɑəɔɑ ɞɔɛɌ Ɍɞɜɑɓɔɔ ɗɑɏɚɣəɚɕ 

Ɍɜɞɑɜɔɔ. 

 Ȯ əɌɤɑɕ Ɏɧɍɚɜɖɑ ɛɌɢɔɑəɞɚɎ ɞɚɗɨɖɚ ɟ 

ɚɐəɚɏɚ ɜɑɍɑəɖɌ ɚɞɝɟɞɝɞɎɚɎɌɗɔ ɚɍɑ ɎɑɞɎɔ ɗɑ-

ɏɚɣəɚɕ Ɍɜɞɑɜɔɔ: 4 ɞɔɛ ȬȷȬ ɍɧɗ ɟ 2,6 % ɛɌɢɔ-

ɑəɞɚɎ (ɜɔɝ. 1). ȿ ɐɎɟɡ ɛɌɢɔɑəɞɚɎ ɛɚ ɜɑɓɟɗɨɞɌ-

ɞɌɘ ɩəɐɚɎɌɝɖɟɗɫɜəɚɕ ɔ ɡɔɜɟɜɏɔɣɑɝɖɚɕ ɖɚɜ-

ɜɑɖɢɔɔ ɚɛɜɑɐɑɗɫɗɌɝɨ ɞɚɗɨɖɚ ɛɜɌɎɌɫ ɗɔɍɚ ɗɑ-

ɎɌɫ ɗɑɏɚɣəɌɫ Ɍɜɞɑɜɔɫ, 3 ɞɔɛ ȬȷȬ ɍɧɗ ɟ 5%. ȿ 

35 ɔɓ 38 ɛɌɢɔɑəɞɚɎ (92,1%) ɛɜɔɝɟɞɝɞɎɚɎɌɗɔ 

ɚɍɑ ɎɑɞɎɔ ɗɑɏɚɣəɚɕ Ɍɜɞɑɜɔɔ, 11 ɔɓ ɖɚɞɚɜɧɡ 

ɍɧɗɔ əɑ ɖɚəɠɗɪɑəɞəɧɘɔ: 2 ɞɔɛ ȬȷȬ ɍɧɗ ɟ 10 

ɐɑɞɑɕ (26,3%), 1 ɞɔɛ ȬȷȬ ð ɟ 25 ɛɌɢɔɑəɞɚɎ 

(65,7%).  

Ⱦɚɣəɚɝɞɨ ɞɜɌəɝɞɚɜɌɖɌɗɨəɚɕ ɉɁȺ-ȶȯ Ɏ 

ɚɛɜɑɐɑɗɑəɔɔ ȬȷȬ 1-ɏɚ ɞɔɛɌ ɝɚɝɞɌɎɔɗɌ 86,1%, 

(AUC 0,813). 7 ɚɤɔɍɚɣəɧɡ ɜɑɓɟɗɨɞɌɞɚɎ (5 ȷȺ 

ɔ 2 ȷȻ) ɍɧɗɔ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɜɑɓɖɚɕ ɏɔɛɚɛɗɌ-

ɓɔɑɕ ɝɔɝɞɑɘɧ ȷȬ, ɘəɚɒɑɝɞɎɑəəɧɘɔ ȭȬȷȶȬ ɔ 

ɟ ɐɑɞɑɕ ɝ ɟɖɚɜɚɣɑəəɧɘ ɔ ɖɚəɟɝɚɚɍɜɌɓəɧɘ 

ɝɞɎɚɗɚɘ ȷȬ (ɜɔɝ. 2). ɃɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ɔ ɝɛɑ-

ɢɔɠɔɣəɚɝɞɨ ɉɁȺ-ȶȯ Ɏ ɖɚɜɜɑɖɞəɚɘ ɚɛɜɑɐɑɗɑ-

əɔɔ ȬȷȬ 1-ɏɚ ɞɔɛɌ ɝɚɝɞɌɎɔɗɔ 80,0% ɔ 84,6% 

ɝɚɚɞɎɑɞɝɞɎɑəəɚ (AUC 0,87). Ȼɚ ɜɑɓɟɗɨɞɌɞɌɘ 

ȶȾ Ɏ ɚɛɜɑɐɑɗɑəɔɔ 1-ɏɚ ɞɔɛɌ ȬȷȬ ɚɤɔɍɚɣəɧɡ 

ɜɑɓɟɗɨɞɌɞɚɎ ɛɚɗɟɣɑəɚ əɑ ɍɧɗɚ, ɞɚɣəɚɝɞɨ ɘɑ-

ɞɚɐɔɖɔ ɝɚɝɞɌɎɔɗɌ 100% (AUC 1,00) (ɜɔɝ. 3). 

Ⱦɚɣəɚɝɞɨ ɞɜɌəɝɞɚɜɌɖɌɗɨəɚɕ ɉɁȺ-ȶȯ Ɏ 

ɚɛɜɑɐɑɗɑəɔɔ ȬȷȬ 2-ɏɚ ɞɔɛɌ ɝɚɝɞɌɎɔɗɌ 81,5%. 

ȷȺ ɜɑɓɟɗɨɞɌɞɧ (n=3) Ɏ ɚɛɜɑɐɑɗɑəɔɔ ȬȷȬ 2-ɏɚ 

ɞɔɛɌ ɍɧɗɔ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɜɑɓɖɚɕ ɏɔɛɚɛɗɌɓɔɑɕ 

ɝɔɝɞɑɘɧ ȷȬ: 2 ɔɓ əɔɡ ɍɧɗɔ ɚɛɜɑɐɑɗɑəɧ ɖɌɖ 

1-ɕ ɞɔɛ ȬȷȬ, ɚɐɔə ð ɖɌɖ 3-ɕ ɞɔɛ ȬȷȬ. ȰɎɌ ȷȻ 

ɜɑɓɟɗɨɞɌɞɌ ɍɧɗɔ ɟ ɛɌɢɔɑəɞɚɎ ɝ ȬȷȬ 1-ɏɚ ɞɔɛɌ 

ɔ ȬȷȬ 3-ɏɚ ɞɔɛɌ, ɞɌɖɒɑ ɝ ɜɑɓɖɚɕ ɏɔɛɚɛɗɌɓɔɑɕ 

ɝɔɝɞɑɘɧ ȷȬ. ɃɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ɔ ɝɛɑɢɔɠɔɣ-

əɚɝɞɨ ɉɁȺ-ȶȯ Ɏ ɖɚɜɜɑɖɞəɚɘ ɚɛɜɑɐɑɗɑəɔɔ 

ȬȷȬ ɝɚɝɞɌɎɔɗɔ 70% ɔ 92% ɝɚɚɞɎɑɞɝɞɎɑəəɚ 

(AUC 0,719). Ȼɚ ɜɑɓɟɗɨɞɌɞɌɘ ȶȾ Ɏ ɚɛɜɑɐɑɗɑ-

əɔɔ 2-ɏɚ ɞɔɛɌ ȬȷȬ ɚɤɔɍɚɣəɧɡ ɜɑɓɟɗɨɞɌɞɚɎ 

ɛɚɗɟɣɑəɚ əɑ ɍɧɗɚ, ɞɚɣəɚɝɞɨ ɘɑɞɚɐɔɖɔ ɝɚɝɞɌ-

ɎɔɗɌ 100% (AUC 1,00). 

 Ⱦɚɣəɚɝɞɨ ɞɜɌəɝɞɚɜɌɖɌɗɨəɚɕ ɉɁȺ-ȶȯ Ɏ 

ɚɛɜɑɐɑɗɑəɔɔ 3-4 ɞɔɛɌ ȬȷȬ ɝɚɝɞɌɎɔɗɌ 86%. Ȯ 

ɚɛɜɑɐɑɗɑəɔɔ ȬȷȬ ɘɑɞɚɐɚɘ ɉɁȺ-ȶȯ ɍɧɗɚ ɛɚ-

ɗɟɣɑəɚ 4 ȷȻ ɜɑɓɟɗɨɞɌɞɌ ɟ ɐɑɞɑɕ ɝ ɜɑɓɖɚɕ ɏɔ-

ɛɚɛɗɌɓɔɑɕ ɝɔɝɞɑɘɧ ȷȬ ɔ əɌɗɔɣɔɑɘ ȭȬȷȶȬ, 

ɛɜɔ ɛɜɚɎɑɐɑəɔɔ Ȭȶȯ ɟ ɩɞɔɡ ɛɌɢɔɑəɞɚɎ ɍɧɗɌ 

ȬȷȬ 1-ɏɚ ɞɔɛɌ. Ⱥɐɔə ȷȺ ɜɑɓɟɗɨɞɌɞ ɍɧɗ ɟ ɜɑ-

ɍɑəɖɌ ɝ ɖɜɟɛəɚɕ ȭȬȷȶȬ, ɚɞɡɚɐɫɥɑɕ ɚɞ ɟɜɚɎ-

əɫ ɍɔɠɟɜɖɌɢɔɔ ȷȬ, ɖɚɞɚɜɌɫ ɍɧɗɌ ɛɜɔəɫɞɌ ɓɌ 

əɌɞɔɎəɟɪ ɗɑɎɟɪ ȷȬ. Ȼɚ  ɜɑɓɟɗɨɞɌɞɌɘ ȶȾ ɗɚɒ- 
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ȼɔɝ. 1 ɏ (Fig. 1 d) 

ȼɔɝ. 1. ȻɌɢɔɑəɞ Ȯ., 6 ɘɑɝɫɢɑɎ. ȶȾ-ɌəɏɔɚɏɜɌɠɔɫ ɝɑɜɐɢɌ ɝ ɜɑɞɜɚɝɛɑɖɞɔɎəɚɕ ɉȶȯ-

ɝɔəɡɜɚəɔɓɌɢɔɑɕ. ɃɑɞɎɑɜɞɧɕ ɞɔɛ Ɍɞɜɑɓɔɔ ɗɑɏɚɣəɚɕ Ɍɜɞɑɜɔɔ Ɏ ɝɚɣɑɞɌəɔɔ ɝ ɐɑɖɝɞɜɌɛɚɓɔɢɔɑɕ 

ɐɟɏɔ Ɍɚɜɞɧ. 

A - ȬɜɞɑɜɔɌɗɨəɌɫ ɠɌɓɌ ɖɚəɞɜɌɝɞəɚɏɚ ɟɝɔɗɑəɔɫ, ɌɖɝɔɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ. 

ȽɞɎɚɗ ɔ ɚɍɑ ɎɑɞɎɔ ɗɑɏɚɣəɚɕ Ɍɜɞɑɜɔɔ ɚɞɝɟɞɝɞɎɟɪɞ (ɖɜɌɝəɧɕ ɖɜɟɏ), ɎɔɓɟɌɗɔɓɔɜɟɑɞɝɫ ɛɜɌɎɚɗɑɒɌɥɌɫ ɐɟɏɌ 

Ɍɚɜɞɧ. Ⱥɛɜɑɐɑɗɫɪɞɝɫ ɍɚɗɨɤɌɫ Ɍɚɜɞɚ-ɗɑɏɚɣəɌɫ ɖɚɗɗɌɞɑɜɌɗɨəɌɫ Ɍɜɞɑɜɔɫ (ɍɑɗɌɫ ɝɞɜɑɗɖɌ), ɚɞɡɚɐɫɥɌɫ ɚɞ 

ɐɟɏɔ Ɍɚɜɞɧ.  

ȭ - ȬɜɞɑɜɔɌɗɨəɌɫ ɠɌɓɌ ɖɚəɞɜɌɝɞəɚɏɚ ɟɝɔɗɑəɔɫ, ɌɖɝɔɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ. ȮɔɓɟɌɗɔɓɔɜɟɑɞɝɫ ɛɜɌɎɚɗɑɒɌɥɌɫ 

ɐɟɏɌ Ɍɚɜɞɧ. Ⱥɛɜɑɐɑɗɫɑɞɝɫ ɐɚɛɚɗəɔɞɑɗɨəɌɫ ɍɚɗɨɤɌɫ Ɍɚɜɞɚ-ɗɑɏɚɣəɌɫ ɖɚɗɗɌɞɑɜɌɗɨəɌɫ Ɍɜɞɑɜɔɫ (ɒɑɗɞɌɫ 

ɝɞɜɑɗɖɌ), ɚɞɡɚɐɫɥɌɫ ɚɞ əɔɝɡɚɐɫɥɑɏɚ ɚɞɐɑɗɌ ɏɜɟɐəɚɕ Ɍɚɜɞɧ. ȹɌ ɟɜɚɎəɑ ɗɑɏɚɣəɧɡ ɝɑɏɘɑəɞɚɎ ɎɔɓɟɌɗɔɓɔɜɚ-

ɎɌə ɑɥɑ ɚɐɔə ɖɜɟɛəɧɕ ɖɚɗɗɌɞɑɜɌɗɨəɧɕ ɝɚɝɟɐ (ɖɜɌɝəɌɫ ɝɞɜɑɗɖɌ). 

Ȯ - ȬɜɞɑɜɔɌɗɨəɌɫ ɠɌɓɌ ɖɚəɞɜɌɝɞəɚɏɚ ɟɝɔɗɑəɔɫ, ɖɚɝɚ-ɝɌɏɔɞɞɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ, ɜɑɒɔɘ MIP. 

ȮɔɓɟɌɗɔɓɔɜɟɑɞɝɫ ɖɜɟɛəɌɫ ɝɔɝɞɑɘəɚ-ɗɑɏɚɣəɌɫ ɖɚɗɗɌɞɑɜɌɗɨəɌɫ Ɍɜɞɑɜɔɫ (ɖɜɌɝəɌɫ ɝɞɜɑɗɖɌ), ɚɞɡɚɐɫɥɌɫ ɚɞ 

ɗɑɎɚɕ ɛɚɐɖɗɪɣɔɣəɚɕ Ɍɜɞɑɜɔɔ. 

ȯ - ȼɑɒɔɘ 3D-ɜɑɖɚəɝɞɜɟɖɢɔɔ.  

ȮɔɓɟɌɗɔɓɔɜɟɑɞɝɫ ɛɜɌɎɚɗɑɒɌɥɌɫ ɐɟɏɌ Ɍɚɜɞɧ. Ⱥɛɜɑɐɑɗɫɪɞɝɫ ɍɚɗɨɤɌɫ Ɍɚɜɞɚ-ɗɑɏɚɣəɌɫ ɖɚɗɗɌɞɑɜɌɗɨəɌɫ Ɍɜ-

ɞɑɜɔɫ (ɍɑɗɌɫ ɝɞɜɑɗɖɌ), ɚɞɡɚɐɫɥɌɫ ɚɞ ɐɟɏɔ Ɍɚɜɞɧ, ɐɚɛɚɗəɔɞɑɗɨəɌɫ ɖɚɗɗɌɞɑɜɌɗɨəɌɫ Ɍɜɞɑɜɔɫ (ɒɑɗɞɌɫ ɝɞɜɑɗ-

ɖɌ), ɚɞɡɚɐɫɥɌɫ ɚɞ əɔɝɡɚɐɫɥɑɏɚ ɚɞɐɑɗɌ ɏɜɟɐəɚɕ Ɍɚɜɞɧ ɔ ɖɜɟɛəɌɫ ɝɔɝɞɑɘəɚ-ɗɑɏɚɣəɌɫ ɖɚɗɗɌɞɑɜɌɗɨəɌɫ Ɍɜ-

ɞɑɜɔɫ (ɖɜɌɝəɌɫ ɝɞɜɑɗɖɌ), ɚɞɡɚɐɫɥɌɫ ɚɞ ɗɑɎɚɕ ɛɚɐɖɗɪɣɔɣəɚɕ Ɍɜɞɑɜɔɔ. 
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Fig. 1.  Patient V., 6 months old. Retrospective ECG -gated, contrast enhanced cardiac CT. Fourth 

type of pulmonary artery atresia in combination with aortic arch dextroposition.  

Ȭ ð Arterial  phase of contrast enhancement, axial plane.  

The trunk and both branches of the pulmonary artery are missing (red circle), the right aortic arch is visual-

ized. The large aortopulmonary collateral artery (white arrow) extending from the aortic arch is deter mined.  

B ð Arterial phase of contrast enhancement, axial plane.  

The right aortic arch is visualized. An additional collateral artery (yellow arrow) extending from the descend-

ing thoracic aorta is determined. At the pulmonary segments level, another large collateral vessel is visualized 

(red arrow).  

C ð Arterial phase of contrast enhancement, oblique -sagittal plane, MIP mode.  

A large systemic -pulmonary collateral artery (red arrow) extending from the left subclavian artery is visual-

ized.  

D ð 3D reconstruct ion mode.  

The aortic arch dextroposition is visualized. The large aortopulmonary collateral artery (white arrow) extend-

ing from the aortic arch, an additional collateral artery (yellow arrow) extending from the descending thoracic 

aorta and a large system ic pulmonary collateral artery (red arrow) extending from the left subclavian artery 

are determined.  
 

 

ȼɔɝ. 2 Ɍ (Fig. 2 Ɍ) 

 

ȼɔɝ. 2 ɍ (Fig. 2 b) 

 

ȼɔɝ. 2 Ɏ (Fig. 2 ɝ) 

 

ȼɔɝ. 2 ɏ (Fig. 2 d) 
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ȼɔɝ. 2.  ȻɌɢɔɑəɞ Ȭ., 7 ɐəɑɕ. ȾɜɌəɝɞɚɜɌɖɌɗɨəɌɫ ɉɁȺ-ȶȯ Ɍɞɜɑɓɔɔ ɗɑɏɚɣəɚɕ Ɍɜɞɑɜɔɔ ɝ ɐɑɠɑɖɞɚɘ 

ɘɑɒɒɑɗɟɐɚɣɖɚɎɚɕ ɛɑɜɑɏɚɜɚɐɖɔ. 

A - ȬɛɔɖɌɗɨəɌɫ ɣɑɞɧɜɑɡɖɌɘɑɜəɌɫ ɛɚɓɔɢɔɫ. ȴɓɚɍɜɌɒɑəɔɑ ɖɌɘɑɜ ɝɑɜɐɢɌ ɔ ɘɑɒɒɑɗɟɐɚɣɖɚɎɚɕ ɛɑɜɑɏɚɜɚɐ-

ɖɔ (ɓɎɑɓɐɚɣɖɌ). Ⱥɛɜɑɐɑɗɫɑɞɝɫ ɍɚɗɨɤɚɕ (ɐɚ 8 ɘɘ) ɐɑɠɑɖɞ ɘɑɒɒɑɗɟɐɚɣɖɚɎɚɕ ɛɑɜɑɏɚɜɚɐɖɔ (ɐɎɚɕəɌɫ ɍɑɗɌɫ 

ɝɞɜɑɗɖɌ). 

B - ȬɛɔɖɌɗɨəɌɫ ɣɑɞɧɜɑɡɖɌɘɑɜəɌɫ ɛɚɓɔɢɔɫ, ɜɑɒɔɘ ɢɎɑɞəɚɏɚ ɐɚɛɛɗɑɜɚɎɝɖɚɏɚ ɖɌɜɞɔɜɚɎɌəɔɫ. ȴɓɚɍɜɌɒɑ-

əɔɑ ɘɑɒɒɑɗɟɐɚɣɖɚɎɚɕ ɛɑɜɑɏɚɜɚɐɖɔ (ɓɎɑɓɐɚɣɖɌ) ɝ ɗɑɎɚ-ɛɜɌɎɧɘ ɝɍɜɚɝɚɘ Ɏ ɚɍɗɌɝɞɔ ɐɑɠɑɖɞɌ (ɍɑɗɌɫ ɝɞɜɑɗ-

ɖɌ).  

C - ȻɌɜɌɝɞɑɜəɌɗɨəɌɫ ɛɚɓɔɢɔɫ, ɖɚɜɚɞɖɌɫ ɚɝɨ, ɜɑɒɔɘ ɢɎɑɞəɚɏɚ ɐɚɛɗɑɜɚɎɝɖɚɏɚ ɖɌɜɞɔɜɚɎɌəɔɫ. Ⱥɛɜɑɐɑɗɫɑɞ-

ɝɫ ɐɟɏɌ Ɍɚɜɞɧ (ɍɑɗɌɫ ɛɟəɖɞɔɜəɌɫ ɗɔəɔɫ). ȽɞɎɚɗ ɔ ɗɑɎɌɫ ɎɑɞɎɨ ɗɑɏɚɣəɚɕ Ɍɜɞɑɜɔɔ Ɏ ɞɔɛɔɣəɚɘ ɘɑɝɞɑ ɐɚɝɞɚ-

Ɏɑɜəɚ əɑ ɚɛɜɑɐɑɗɫɪɞɝɫ. Ȯ ɞɔɛɔɣəɚɘ ɘɑɝɞɑ ɜɌɝɛɚɗɚɒɑəɔɫ ɛɜɌɎɚɕ ɎɑɞɎɔ ɗɑɏɚɣəɚɕ Ɍɜɞɑɜɔɔ ɎɔɓɟɌɗɔɓɔɜɟ-

ɑɞɝɫ ɝɚɝɟɐ ɐɔɌɘɑɞɜɚɘ ɐɚ 3 ɘɘ (ɖɜɌɝəɌɫ ɝɞɜɑɗɖɌ), ɜɌɝɢɑəɑəəɧɕ ɖɌɖ ɏɔɛɚɛɗɌɓɔɜɚɎɌəəɌɫ ɛɜɌɎɌɫ ɎɑɞɎɨ 

ɗɑɏɚɣəɚɕ Ɍɜɞɑɜɔɔ.  

D - ȻɌɜɌɝɞɑɜəɌɗɨəɌɫ ɛɚɓɔɢɔɫ, ɐɗɔəəɌɫ ɚɝɨ. Ⱥɛɜɑɐɑɗɫɑɞɝɫ ɍɚɗɨɤɌɫ Ɍɚɜɞɚ-ɗɑɏɚɣəɌɫ ɖɚɗɗɌɞɑɜɌɗɨ ɐɔɌɘɑɞ-

ɜɚɘ ɐɚ 2,8 ɘɘ, ɚɞɡɚɐɫɥɌɫ ɚɞ əɔɝɡɚɐɫɥɑɕ ɣɌɝɞɔ ɏɜɟɐəɚɕ Ɍɚɜɞɧ (ɣɑɜəɌɫ ɝɞɜɑɗɖɌ).  

Ȼɚ ɜɑɓɟɗɨɞɌɞɌɘ ɞɜɌəɝɞɚɜɌɖɌɗɨəɚɕ ɉɁȺ-ȶȯ ɍɧɗ ɎɧɝɞɌɎɗɑə ɐɔɌɏəɚɓ ð Ɍɞɜɑɓɔɫ ɗɑɏɚɣəɚɕ Ɍɜɞɑɜɔɔ ɝ ɐɑɠɑɖ-

ɞɚɘ ɘɑɒɒɑɗɟɐɚɣɖɚɎɚɕ ɛɑɜɑɏɚɜɚɐɖɔ 3-4 ɞɔɛ, ɍɚɗɨɤɔɑ Ɍɚɜɞɚ-ɗɑɏɚɣəɧɑ ɖɚɗɗɌɞɑɜɌɗɨəɧɑ Ɍɜɞɑɜɔɔ. Ȯ ɜɌɘɖɌɡ 

ɛɜɑɐɚɛɑɜɌɢɔɚəəɚɏɚ ɛɗɌəɔɜɚɎɌəɔɫ ɐɗɫ ɟɞɚɣəɑəɔɫ ɌəɌɞɚɘɔɔ ɛɚɜɚɖɌ ɔ ɠɟəɖɢɔɚəɌɗɨəɚɏɚ ɝɚɝɞɚɫəɔɫ ɖɚɗ-

ɗɌɞɑɜɌɗɑɕ ɎɧɛɚɗəɑəɌ ȶȾ ɝɑɜɐɢɌ. 

Fig. 2.  Patient A., 7 days old. TTE of pulmonary artery atresia with ventricular septal defect.  

A ð Apical four -chamber position. Chambers of the heart and the interventricular septum (asteris k) are visu-

alized. A large (up to 8 mm) ventricular septal defect is diagnosed.  

B ð Apical four -chamber position, doppler effect (double white arrow). The interventricular septum (asterisk) 

with a left -right reset is determined (white arrow).  

C ð Parastern al position, short axis. The aortic arch (white dotted line) is visualized. The trunk and the left 

branch of the pulmonary artery are not located in a typical place. In a typical location of the right branch of 

the pulmonary artery there is a vessel with a  diameter of up to 3 mm (red arrow), regarded as a hypoplastic 

right branch of the pulmonary artery.  

D ð Parasternal position, long axis. A large aortopulmonary collateral diameter up to 2.8 mm extending from 

the descending part of the thoracic aorta is de termined (black arrow).  

According to the results of TTE, the diagnosis was pulmonary artery atresia with ventricular septal defect 

type 3 -4, large aortopulmonary collaterals. As part of preoperative planning, a CT scan of the heart was per-

formed to clarif y the anatomy of the defect and the functional state of the collaterals.  
 

 

ȼɔɝ. 3 Ɍ (Fig. 3 Ɍ) 

 

ȼɔɝ. 3 ɍ (Fig. 3 b) 
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ȼɔɝ. 3 Ɏ (Fig. 3 ɝ) 

 

ȼɔɝ. 3 ɏ (Fig. 3 d) 

ȼɔɝ. 3.   Ⱦɚɞ ɒɑ ɛɌɢɔɑəɞ, ɣɞɚ ɔ əɌ ɜɔɝ. 2.; 8 ɐəɑɕ. ȶȾ-ɌəɏɔɚɏɜɌɠɔɫ ɝɑɜɐɢɌ Ɏ ɟɝɗɚɎɔɫɡ ɘɑɐɔɖɌ-

ɘɑəɞɚɓəɚɕ ɝɑɐɌɢɔɔ, ɍɑɓ ɉȶȯ-ɝɔəɡɜɚəɔɓɌɢɔɔ. 

A - ȬɜɞɑɜɔɌɗɨəɌɫ ɠɌɓɌ, ɖɚɜɚəɌɜəɌɫ ɛɗɚɝɖɚɝɞɨ, ɜɑɒɔɘ MIP. Ⱥɛɜɑɐɑɗɫɑɞɝɫ ɟɖɚɜɚɣɑəəɧɕ, ɖɚəɟɝɚɚɍɜɌɓəɧɕ 

ɝɞɎɚɗ ɗɑɏɚɣəɚɕ Ɍɜɞɑɜɔɔ (ɣɑɜəɌɫ ɝɞɜɑɗɖɌ) ɔ ɜɑɓɖɚ ɏɔɛɚɛɗɌɓɔɜɚɎɌəəɧɑ, ɖɚəɠɗɪɑəɞəɧɑ ɛɜɌɎɌɫ ɔ ɗɑɎɌɫ 

ɎɑɞɎɔ ɗɑɏɚɣəɚɕ Ɍɜɞɑɜɔɔ (ɖɜɌɝəɧɑ ɝɞɜɑɗɖɔ).  

ȭ - ȬɜɞɑɜɔɌɗɨəɌɫ ɠɌɓɌ, ɖɚɝɚ-ɖɚɜɚəɌɜəɌɫ ɛɗɚɝɖɚɝɞɨ, ɜɑɒɔɘ MIP. Ⱥɛɜɑɐɑɗɫɑɞɝɫ ɍɚɗɨɤɌɫ Ɍɚɜɞɚ-ɗɑɏɚɣəɌɫ 

ɖɚɗɗɌɞɑɜɌɗɨəɌɫ Ɍɜɞɑɜɔɫ (ɒɑɗɞɌɫ ɝɞɜɑɗɖɌ), ɚɞɡɚɐɫɥɌɫ ɚɞ ɐɟɏɔ Ɍɚɜɞɧ (ɣɑɜəɌɫ ɓɎɑɓɐɚɣɖɌ). 

Ȯ - ȬɜɞɑɜɔɌɗɨəɌɫ ɠɌɓɌ, ɌɖɝɔɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ, ɜɑɒɔɘ MIP. Ⱥɛɜɑɐɑɗɫɪɞɝɫ ɜɑɓɖɚ ɏɔɛɚɛɗɌɓɔɜɚɎɌəəɧɑ, 

ɖɚəɠɗɪɑəɞəɧɑ ɛɜɌɎɌɫ ɔ ɗɑɎɌɫ ɎɑɞɎɔ ɗɑɏɚɣəɚɕ Ɍɜɞɑɜɔɔ (ɖɜɌɝəɧɑ ɝɞɜɑɗɖɔ). ȮɔɓɟɌɗɔɓɔɜɚɎɌəɌ ɐɚɛɚɗəɔ-

ɞɑɗɨəɌɫ ɍɚɗɨɤɌɫ Ɍɚɜɞɚ-ɗɑɏɚɣəɌɫ ɖɚɗɗɌɞɑɜɌɗɨəɌɫ Ɍɜɞɑɜɔɫ (ɒɑɗɞɌɫ ɝɞɜɑɗɖɌ), ɚɞɡɚɐɫɥɌɫ ɚɞ əɔɝɡɚɐɫɥɑɏɚ 

ɚɞɐɑɗɌ ɏɜɟɐəɚɕ Ɍɚɜɞɧ ɝ əɌɗɔɣɔɑɘ ɟɣɌɝɞɖɌ ɝɞɑəɚɓɌ əɌ ɟɜɚɎəɑ ɟɝɞɨɫ (ɓɑɗɑəɧɕ ɖɜɟɏ).  

ȯ - ȼɑɒɔɘ 3D-ɜɑɖɚəɝɞɜɟɖɢɔɔ. Ⱥɛɜɑɐɑɗɫɑɞɝɫ ɜɑɓɖɚ ɏɔɛɚɛɗɌɓɔɜɚɎɌəəɌɫ ɗɑɎɌɫ ɎɑɞɎɨ ɗɑɏɚɣəɚɕ Ɍɜɞɑɜɔɔ 

(ɖɜɌɝəɌɫ ɝɞɜɑɗɖɌ), ɍɚɗɨɤɔɑ Ɍɚɜɞɚ-ɗɑɏɚɣəɧɑ ɖɚɗɗɌɞɑɜɌɗɨəɧɑ Ɍɜɞɑɜɔɔ (ɒɑɗɞɧɑ ɝɞɜɑɗɖɔ) ɝ əɌɗɔɣɔɑɘ ɟɣɌɝɞ-

ɖɌ ɝɞɑəɚɓɌ Ɏ ɚɍɗɌɝɞɔ ɟɝɞɨɫ ɟ ɚɐəɚɕ ɔɓ əɔɡ (ɓɑɗɑəɧɕ ɖɜɟɏ). 

Ȼɚ ɜɑɓɟɗɨɞɌɞɌɘ ȶȾ ɝɑɜɐɢɌ ɍɧɗ ɎɧɝɞɌɎɗɑə ɐɔɌɏəɚɓ ð Ɍɞɜɑɓɔɫ ɗɑɏɚɣəɚɕ Ɍɜɞɑɜɔɔ ɝ ɐɑɠɑɖɞɚɘ ɘɑɒɒɑɗɟɐɚɣ-

ɖɚɎɚɕ ɛɑɜɑɏɚɜɚɐɖɔ 1 ɞɔɛ, ɜɑɓɖɌɫ ɏɔɛɚɛɗɌɓɔɫ ɝɔɝɞɑɘɧ ɗɑɏɚɣəɚɕ Ɍɜɞɑɜɔɔ. ȭɚɗɨɤɔɑ Ɍɚɜɞɚ-ɗɑɏɚɣəɧɑ ɖɚɗ-

ɗɌɞɑɜɌɗɨəɧɑ Ɍɜɞɑɜɔɔ ɚɞ ɐɟɏɔ Ɍɚɜɞɧ ɔ əɔɝɡɚɐɫɥɑɏɚ ɚɞɐɑɗɌ ɏɜɟɐəɚɕ Ɍɚɜɞɧ ɝ əɌɗɔɣɔɑɘ ɝɞɑəɚɓɌ əɌ ɟɜɚɎəɑ 

ɟɝɞɨɫ. Ȱɗɫ ɚɖɚəɣɌɞɑɗɨəɚɕ ɎɑɜɔɠɔɖɌɢɔɔ ɐɔɌɏəɚɓɌ ɍɧɗɚ ɛɜɔəɫɞɚ ɜɑɤɑəɔɑ ɚ ɛɜɚɎɑɐɑəɔɔ ɌəɏɔɚɖɌɜɐɔɚ-

ɏɜɌɠɔɔ ɝ ɛɚɝɗɑɐɟɪɥɑɕ ɍɌɗɗɚəəɚɕ ɌəɏɔɚɛɗɌɝɞɔɖɚɕ ɝɞɑəɚɓɌ ɍɚɗɨɤɚɕ Ɍɚɜɞɚ-ɗɑɏɚɣəɚɕ ɖɚɗɗɌɞɑɜɌɗɨəɚɕ Ɍɜ-

ɞɑɜɔɔ. 

Fig. 3.  Same patient A. as in the figure 2; 8 days old. Cardiac CT (medical sedation), contrast en-

hancement, no ECG -gating.  

A ð Arterial phase, coronary plane, MIP. Shortened, cone -shaped trunk of the pulmonary artery was deter-

mined (b lack arrow). Sharply hypoplastic, confluent right and left branches of the pulmonary artery were vis-

ualized (red arrows).  

B ð Arterial phase, oblique coronary plane, MIP. A large aortopulmonary collateral artery (yellow arrow) ex-

tending from the aortic ar ch (black asterisk) has been identified.  

C ð Arterial phase, axial plane, MIP. Sharply hypoplastic, confluent right and left branches of the pulmonary 

artery were visualized (red arrows). An additional large aortopulmonary collateral artery (yellow arrow) ex-

tending from the descending thoracic aorta with the presence of a stenosis site at the level of the mouth 

(green circle) was determined.  
 

http://www.rejr.ru/


 

 

   RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY  

| www.rejr.ru | REJR. 2023; 13 (2):83-97       DOI: 10.21569/2222-7415-2023-13-2-83-97                     92 
 

 

 

 

D ð 3D reconstruction mode. A sharply hypoplastic left branch of the pulmonary artery, large aortopulmo-

nary colla teral arteries (yellow arrows) with the presence of a stenosis site at the level of the mouth of one of 

them (green circle) were visualized.  

According cardiac CT results, pulmonary artery atresia with ventricular septal defect type 1 was diagnosed. 

Major aortopulmonary collateral arteries were found with stenosis at the mouth. For the final verification of 

the diagnosis, a cardiac angiography followed by balloon angioplasty major aortopulmonary collateral arteries 

stenosis.  
 

 

ȼɔɝ. 4 Ɍ (Fig. 4 Ɍ) 

 

ȼɔɝ. 4 ɍ (Fig. 4 b) 

 

ȼɔɝ. 4 Ɏ (Fig. 4 ɝ) 

http://www.rejr.ru/


 

 

   RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY  

| www.rejr.ru | REJR. 2023; 13 (2):83-97       DOI: 10.21569/2222-7415-2023-13-2-83-97                     93 
 

 

 

əɧɡ ɜɑɓɟɗɨɞɌɞɚɎ Ɏ ɚɛɜɑɐɑɗɑəɔɔ ȬȷȬ 3 ɔ 4-ɏɚ 

ɞɔɛɚɎ əɑ ɍɧɗɚ ð ɞɚɣəɚɝɞɨ ɘɑɞɚɐɌ ɝɚɝɞɌɎɔɗɌ 

100%.  

 ȽɜɌɎəɑəɔɑ Ɏɚɓɘɚɒəɚɝɞɑɕ ɘɑɞɚɐɚɎ 

ɉɁȺ-ȶȯ ɔ ȶȾ ɘɑɒɐɟ ɝɚɍɚɕ Ɏ ɚɛɜɑɐɑɗɑəɔɔ ɞɔ-

ɛɌ ȬȷȬ ɛɚɖɌɓɌɗɚ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɚ ɍɚ-

ɗɑɑ Ɏɧɝɚɖɟɪ ɩɠɠɑɖɞɔɎəɚɝɞɨ ȶȾ ɝɑɜɐɢɌ, ɣɑɘ 

ɞɜɌəɝɞɚɜɌɖɌɗɨəɚɕ ɉɁȺ-ȶȯ (p<0,0001). Ȯ 

ɚɛɜɑɐɑɗɑəɔɔ ɞɔɛɌ ȬȷȬ Ɏɝɑ ɜɑɓɟɗɨɞɌɞɧ ȶȾ 

ɝɑɜɐɢɌ ɍɧɗɔ ɔɐɑəɞɔɣəɧ ɜɑɓɟɗɨɞɌɞɌɘ, ɛɚɗɟ-

ɣɑəəɧɘ ɛɜɔ ɛɜɚɎɑɐɑəɔɔ Ȭȶȯ (ɜɔɝ. 4). 

 Ⱥɤɔɍɖɔ Ɏ ɚɛɜɑɐɑɗɑəɔɔ ɞɔɛɌ ȬȷȬ ɛɚ 

ɉɁȺ-ȶȯ Ɏɚ Ɏɝɑɡ ɝɗɟɣɌɫɡ ɍɧɗɔ ɟ ɛɌɢɔɑəɞɚɎ ɝ 

ɜɑɓɖɚ ɎɧɜɌɒɑəəɚɕ ɏɔɛɚɛɗɌɓɔɑɕ ɝɔɝɞɑɘɧ ȷȬ 

(Z-score ɘɑəɑɑ -3).  

Ⱥɛɜɑɐɑɗɑəɔɑ ɝɞɑəɚɓɚɎ ɔɝɞɔəəɧɡ Ɏɑɞ-

Ɏɑɕ ȷȬ. 

 ȴəɞɜɌɚɛɑɜɌɢɔɚəəɚ ɔ//ɔɗɔ ɌəɏɔɚɜɌ-

ɠɔɣɑɝɖɔ ɍɧɗɚ ɚɛɜɑɐɑɗɑəɚ 10 ɝɞɑəɚɓɚɎ ɎɑɞɎɑɕ 

ȷȬ ɟ 9 ɛɌɢɔɑəɞɚɎ: Ɏɝɑ ɝɞɑəɚɓɔɜɚɎɌəəɧɑ 

ɟɣɌɝɞɖɔ ɜɌɝɛɚɗɌɏɌɗɔɝɨ Ɏ ɛɜɚɖɝɔɘɌɗɨəɚɕ ɣɌ-

ɝɞɔ Ɍɜɞɑɜɔɔ. ȾɜɌəɝɞɚɜɌɖɌɗɨəɌɫ ɉɁȺ-ȶȯ ɖɚɜ-

ɜɑɖɞəɚ ɐɔɌɏəɚɝɞɔɜɚɎɌɗɌ 7 ɔɓ 10 ɟɣɌɝɞɖɚɎ 

ɝɞɑəɚɓɚɎ ȷȬ: ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ɘɑɞɚɐɔɖɔ ɝɚ-

ɝɞɌɎɔɗɌ 70%. ȷȻ (n=6) ɜɑɓɟɗɨɞɌɞɧ Ɏ ɚɛɜɑɐɑ-

ɗɑəɔɔ ɝɞɑəɚɓɚɎ ɎɑɞɎɑɕ ȷȬ ɛɚ ɉɁȺ-ȶȯ ɍɧɗɔ 

ɔɓ-ɓɌ ɚɏɜɌəɔɣɑəɔɕ Ɏ Ɍɖɟɝɞɔɣɑɝɖɚɘ ɚɖəɑ ɔɗɔ 

ɔɓ-ɓɌ ɞɫɒɑɗɚɕ ɝɞɑɛɑəɔ ɏɔɛɚɛɗɌɓɔɔ ȷȬ: ɝɛɑ-

ɢɔɠɔɣəɚɝɞɨ ɘɑɞɚɐɔɖɔ ɝɚɝɞɌɎɔɗɌ 88%. Ⱦɚɣ-

əɚɝɞɨ ɉɁȺ-ȶȯ Ɏ ɚɛɜɑɐɑɗɑəɔɔ ɝɞɑəɚɓɚɎ ȷȬ ɍɧ-

ɗɌ 86%. Ȯɝɑ ɝɞɑəɚɓɧ ɔɝɞɔəəɧɡ ȷȬ ɍɧɗɔ ɖɚɜ-

ɜɑɖɞəɚ ɐɔɌɏəɚɝɞɔɜɚɎɌəɧ ɛɚ ȶȾ: ɣɟɎɝɞɎɔ-

ɞɑɗɨəɚɝɞɨ ɘɑɞɚɐɔɖɔ ð 100%. ȿ ɚɐəɚɏɚ ɜɑɍɑə-

ɖɌ ɔəɞɜɌɚɛɑɜɌɢɔɚəəɚ əɑ ɍɧɗɚ ɛɚɐɞɎɑɜɒɐɑ 

 

əɔɫ ɝɞɑəɚɓɌ ɎɑɞɎɔ ȷȬ, ɎɧɫɎɗɑəəɚɏɚ ɛɚ ȶȾ: 

ɝɛɑɢɔɠɔɣəɚɝɞɨ ɘɑɞɚɐɔɖɔ ð 98,1%. Ⱦɚɣəɚɝɞɨ 

ȶȾ ɝɑɜɐɢɌ Ɏ ɐɔɌɏəɚɝɞɔɖɑ ɝɞɑəɚɓɚɎ ɎɑɞɎɑɕ ȷȬ 

ɝɚɝɞɌɎɔɗɌ 98%. Ȯ ɚɛɜɑɐɑɗɑəɔɔ ɝɞɑəɚɓɚɎ Ɏɑɞ-

Ɏɑɕ ȷȬ ȶȾ ɝɑɜɐɢɌ ɛɚɖɌɓɌɗɌ ɝɑɍɫ, ɖɌɖ ɍɚɗɑɑ 

ɞɚɣəɌɫ ɘɑɞɚɐɔɖɌ, ɣɑɘ ɞɜɌəɝɞɚɜɌɖɌɗɨəɌɫ 

ɉɁȺ-ȶȯ (p <0,005). 

 ȰɔɌɏəɚɝɞɔɖɌ ɍɚɗɨɤɔɡ Ɍɚɜɞɚ-

ɗɑɏɚɣəɧɡ ɖɚɗɗɌɞɑɜɌɗɑɕ. 

 Ȯ əɌɤɑɕ Ɏɧɍɚɜɖɑ ɟ 20 ɛɌɢɔɑəɞɚɎ ɔə-

ɞɜɌɚɛɑɜɌɢɔɚəəɚ əɑ ɍɧɗɚ ɎɧɫɎɗɑəɚ ȭȬȷȶȬ, ɟ 

18 ɛɌɢɔɑəɞɚɎ ɍɧɗɚ ɚɛɜɑɐɑɗɑəɚ 27 ȭȬȷȶȬ, ɔɓ 

əɔɡ ð 19 ɝ əɌɗɔɣɔɑɘ ɟɣɌɝɞɖɌ ɗɚɖɌɗɨəɚɏɚ ɝɞɑ-

əɚɓɌ əɌ ɟɜɚɎəɑ ɟɝɞɨɫ.  

ɉɁȺ-ȶȯ ɖɚɜɜɑɖɞəɚ ɚɛɜɑɐɑɗɔɗɌ 24 ȭȬȷ-

ȶȬ: ɞɚɣəɚɝɞɨ ɘɑɞɚɐɌ 87,2%, ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ 

ɔ ɝɛɑɢɔɠɔɣəɚɝɞɨ 88,8% ɔ 85% ɝɚɚɞɎɑɞɝɞɎɑə-

əɚ. Ⱦɜɟɐəɚɝɞɔ ɎɚɓəɔɖɌɗɔ ɟ ɐɑɞɑɕ ɝ ɏɔɛɚɛɗɌ-

ɓɔɜɚɎɌəəɚɕ ɝɔɝɞɑɘɚɕ ȷȬ Ɏ ɐɔɠɠɑɜɑəɢɔɜɚɎ-

ɖɑ ȭȬȷȶȬ ɚɞ ȺȬȻ, ɛɜɔ ɚɞɡɚɒɐɑəɔɔ ɖɚɗɗɌɞɑ-

ɜɌɗɔ ɚɞ ɟɜɚɎəɫ ɍɔɠɟɜɖɌɢɔɔ ɔ ɚɞ əɔɝɡɚɐɫɥɑ-

ɏɚ ɚɞɐɑɗɌ Ɍɚɜɞɧ. Ƚɜɑɐɔ 20 ɐɔɌɏəɚɝɞɔɜɚɎɌə-

əɧɡ ȭȬȷȶȬ, ɟ 15-ɞɔ ð ɔəɞɜɌɚɛɑɜɌɢɔɚəəɚ 

ɚɛɜɑɐɑɗɫɗɔɝɨ ɝɞɑəɚɓɔɜɚɎɌəəɧɑ ɟɣɌɝɞɖɔ əɌ 

ɟɜɚɎəɑ ɛɜɚɖɝɔɘɌɗɨəɚɏɚ ɚɞɐɑɗɌ ɝɚɝɟɐɌ, 10 ɔɓ 

əɔɡ ɍɧɗɔ ɎɔɓɟɌɗɔɓɔɜɚɎɌəɧ ɛɜɔ ɛɜɚɎɑɐɑəɔɔ 

ɉɁȺ-ȶȯ. Ⱦɚɣəɚɝɞɨ ɉɁȺ-ȶȯ Ɏ ɚɛɜɑɐɑɗɑəɔɔ 

ɝɞɑəɚɓɚɎ ȭȬȷȶȬ ɝɚɝɞɌɎɔɗɌ 75,0%: ɝəɔɒɑəɔɑ 

ɞɚɣəɚɝɞɔ ɍɧɗɚ ɝɎɫɓɌəɚ ɝ əɑɎɧɝɚɖɔɘ ɛɚɖɌɓɌ-

ɞɑɗɑɘ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɔ ð 66,7%; ɝɛɑɢɔɠɔɣ-

əɚɝɞɨ ɘɑɞɚɐɌ ɝɚɝɞɌɎɔɗɌ 83,3% (AUC 0, 756). 

 Ⱦɚɣəɚɝɞɨ ȶȾ ɝɑɜɐɢɌ Ɏ ɎɧɫɎɗɑəɔɔ 

ȭȬȷȶȬ ɟ ɛɌɢɔɑəɞɚɎ ɝ ȬȷȬ ɝ ȰȸȲȻ ɝɚɝɞɌɎɔɗɌ 

100%: Ɏɝɑ 27 ȭȬȷȶȬ ɍɧɗɔ ɖɚɜɜɑɖɞəɚ ɚɛɜɑɐɑ-

ȼɔɝ. 4.     Ⱦɚɞ ɒɑ ɛɌɢɔɑəɞ, ɣɞɚ ɔ əɌ ɜɔɝ. 2 ɔ 3; 9 ɐəɑɕ. ȬəɏɔɚɖɌɜɐɔɚɏɜɌɠɔɫ ɔ ɝɑɗɑɖɞɔɎəɌɫ Ɍəɏɔɚ-

ɏɜɌɠɔɫ ɍɚɗɨɤɔɡ Ɍɚɜɞɚ-ɗɑɏɚɣəɧɡ ɖɚɗɗɌɞɑɜɌɗɨəɧɡ Ɍɜɞɑɜɔɕ. 

Ȭ - Ⱥɛɜɑɐɑɗɫɑɞɝɫ ɟɖɚɜɚɣɑəəɧɕ, ɖɚəɟɝɚɚɍɜɌɓəɧɕ ɝɞɎɚɗ ɗɑɏɚɣəɚɕ Ɍɜɞɑɜɔɔ (ɣɑɜəɌɫ ɝɞɜɑɗɖɌ) ɔ ɜɑɓɖɚ ɏɔɛɚ-

ɛɗɌɓɔɜɚɎɌəəɧɑ, ɖɚəɠɗɪɑəɞəɧɑ ɎɑɞɎɔ ɗɑɏɚɣəɚɕ Ɍɜɞɑɜɔɔ (ɖɜɌɝəɧɑ ɝɞɜɑɗɖɔ).  

ȭ - Ⱥɛɜɑɐɑɗɫɑɞɝɫ ɍɚɗɨɤɌɫ Ɍɚɜɞɚ-ɗɑɏɚɣəɌɫ ɖɚɗɗɌɞɑɜɌɗɨəɌɫ Ɍɜɞɑɜɔɫ, ɖɚɞɚɜɌɫ ɚɞɡɚɐɔɞ ɚɐ ɐɟɏɔ Ɍɚɜɞɧ ɔ 

ɔɐɑɞ ɖ Ɏɑɜɡəɑɕ ɐɚɗɑ ɗɑɎɚɏɚ ɗɑɏɖɚɏɚ, ɛɜɚɝɎɑɞ ɑɬ əɑ ɔɓɘɑəɑə əɌ Ɏɝɑɘ ɛɜɚɞɫɒɑəɔɔ (ɒɑɗɞɌɫ ɝɞɜɑɗɖɌ),  

Ȯ - Ⱥɛɜɑɐɑɗɫɑɞɝɫ ɐɚɛɚɗəɔɞɑɗɨəɌɫ ɍɚɗɨɤɌɫ Ɍɚɜɞɚ-ɗɑɏɚɣəɌɫ ɖɚɗɗɌɞɑɜɌɗɨəɌɫ Ɍɜɞɑɜɔɫ, ɖɚɞɚɜɌɫ ɚɞɡɚɐɔɞ ɚɞ 

əɔɝɡɚɐɫɥɑɕ ɣɌɝɞɔ ɏɜɟɐəɚɕ Ɍɚɜɞɧ ɖ əɔɒəɑɕ ɐɚɗɑ ɗɑɎɚɏɚ ɗɑɏɖɚɏɚ (ɍɑɗɌɫ ɝɞɜɑɗɖɌ). Ȯ ɟɝɞɨɑ ɖɚɗɗɌɞɑɜɌɗɨəɚɕ 

Ɍɜɞɑɜɔɔ ɚɞɘɑɣɌɑɞɝɫ ɗɚɖɌɗɨəɧɕ ɟɣɌɝɞɚɖ ɝɟɒɑəɔɫ ɛɜɚɝɎɑɞɌ ð ɝɞɑəɚɓ (ɣɑɜəɧɕ ɖɜɟɏ).  

Fig. 4.   Same patient A. as in the figure 2 and 3; 9 days old. Angiocardiography and selective angi-

ography of large aortopulmonary collateral arteries.  

A ð The shortened, cone -shaped trunk of the p ulmonary artery (black arrow) and sharply hypoplastic, conflu-

ent branches of the pulmonary artery (red arrows) are determined.  

B ð The large aortopulmonary collateral artery departs from the aortic arch and goes to the upper lobe of the 

left lung, the lum en is not changed throughout (yellow arrow),  

C ð The large aortopulmonary collateral artery departs from the descending part of the thoracic aorta and 

supplies blood to the lower lobe of the left lung (white arrow); at the mouth of the collateral artery t here is a 

local area of narrowing of the lumen - stenosis (black circle).  
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ɗɑəɧ ɛɚ ȶȾ əɌ ɐɚɚɛɑɜɌɢɔɚəəɚɘ ɩɞɌɛɑ. Ȯ 

ɚɛɜɑɐɑɗɑəɔɔ ɝɞɑəɚɓɚɎ ȭȬȷȶȬ ɛɚ ȶȾ ɍɧɗ ɛɚ-

ɗɟɣɑə ɚɐɔə ȷȺ ɜɑɓɟɗɨɞɌɞ ɟ əɚɎɚɜɚɒɐɑəəɚɏɚ 

ɜɑɍɑəɖɌ, ɔɓ-ɓɌ Ɏɧɝɚɖɚɕ ɃȽȽ ɔ əɑɣɑɞɖɚɕ Ɏɔ-

ɓɟɌɗɔɓɌɢɔɔ ɟɝɞɨɫ ɖɚɗɗɌɞɑɜɌɗɨəɚɏɚ ɝɚɝɟɐɌ (18 

ɐɔɌɏəɚɝɞɔɜɚɎɌəəɧɡ ɝɞɑəɚɓɚɎ ɔɓ 19): ɞɚɣ-

əɚɝɞɨ ɘɑɞɚɐɌ ɝɚɝɞɌɎɔɗɌ 96%, ɣɟɎɝɞɎɔɞɑɗɨ-

əɚɝɞɨ ɔ ɝɛɑɢɔɠɔɣəɚɝɞɨ 94,7% ɔ 100% ɝɚɚɞ-

ɎɑɞɝɞɎɑəəɚ.  

 Ⱥɛɜɑɐɑɗɑəɔɑ ɝɞɑɛɑəɔ ɟɣɌɝɞɔɫ Ɏ ɗɑɏɚɣ-

əɚɘ ɖɜɚɎɚɞɚɖɑ ɖɚɗɗɌɞɑɜɌɗɨəɧɡ Ɍɜɞɑɜɔɕ ɔ 

ɟɣɌɝɞɖɚɎ ɔɡ ɝɚɑɐɔəɑəɔɕ ɝ ɔɝɞɔəəɧɘɔ ȷȬ ɫɎ-

ɗɫɪɞɝɫ ɚɐəɔɘɔ ɔɓ əɌɔɍɚɗɑɑ ɎɌɒəɧɡ ɖɜɔɞɑ-

ɜɔɑɎ ɎɧɍɚɜɌ ɘɑɞɚɐɌ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɎɘɑɤɌ-

ɞɑɗɨɝɞɎɌ. Ȼɜɔ ɚɢɑəɖɑ Ɏɚɓɘɚɒəɚɝɞɑɕ ȶȾ ɝɑɜɐ-

ɢɌ Ɏ ɖɚɜɜɑɖɞəɚɘ ɚɛɜɑɐɑɗɑəɔɔ ɖɜɚɎɚɝəɌɍɒɌ-

ɑɘɚɏɚ ɖɚɗɗɌɞɑɜɌɗɨəɧɘ ɝɚɝɟɐɚɘ ɗɑɏɚɣəɚɏɚ 

ɝɑɏɘɑəɞɌ əɌɘɔ ɍɧɗɔ ɛɚɗɟɣɑəɧ ɝɗɑɐɟɪɥɔɑ 

ɛɚɖɌɓɌɞɑɗɔ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɕ ɩɠɠɑɖɞɔɎəɚɝɞɔ 

ɘɑɞɚɐɌ: ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ 85,2% (ɔɓ 27 ȭȬȷ-

ȶȬ ɟ 23-ɡ ɍɧɗ Ɏɑɜəɚ ɚɛɜɑɐɑɗɑə ɡɚɐ ɝɚɝɟɐɌ əɌ 

ɟɜɚɎəɑ ɐɔɝɞɌɗɨəɧɡ ɚɞɐɑɗɚɎ), ɝɛɑɢɔɠɔɣəɚɝɞɨ 

98,3%, ɞɚɣəɚɝɞɨ 97%. 

 Ȼɜɔ ɝɜɌɎəɑəɔɔ ɩɠɠɑɖɞɔɎəɚɝɞɔ ɐɎɟɡ 

ɘɑɞɚɐɚɎ Ɏ ɎɧɫɎɗɑəɔɔ ȭȬȷȶȬ, ɚɢɑəɖɑ ɔɡ ɌəɌ-

ɞɚɘɔɔ ɔ ɠɟəɖɢɔɚəɌɗɨəɚɏɚ ɝɚɝɞɚɫəɔɫ ɟ ɛɌɢɔ-

ɑəɞɚɎ ɝ ȬȷȬ ɝ ȰȸȲȻ ȶȾ ɝɑɜɐɢɌ ɛɚɖɌɓɌɗɌ ɝɑ-

ɍɫ ɐɚɝɞɚɎɑɜəɚ ɍɚɗɑɑ ɩɠɠɑɖɞɔɎəɚɕ ɘɑɞɚɐɔ-

ɖɚɕ, ɣɑɘ ɞɜɌəɝɞɚɜɌɖɌɗɌɗɨəɌɫ ɉɁȺ-ȶȯ 

(p<0,005)  

Ⱥɍɝɟɒɐɑəɔɑ. 

ȬȷȬ ɝ ȰȸȲȻ ɚɞəɚɝɔɞɝɫ ɖ ɝɗɚɒəɧɘ 

ȮȻȽ, ɚɍɟɝɗɌɎɗɔɎɌɪɥɔɡ ɜɌɓɎɔɞɔɑ ɎɧɜɌɒɑə-

əɚɕ ɏɔɛɚɖɝɑɘɔɔ, ɏɔɛɚɎɚɗɑɘɔɔ Ɏ ɝɔɝɞɑɘɑ ȸȶȶ 

ɔ, ɖɌɖ ɝɗɑɐɝɞɎɔɑ, ɞɫɒɑɗɚɕ ɝɑɜɐɑɣəɚ-ɗɑɏɚɣəɚɕ 

əɑɐɚɝɞɌɞɚɣəɚɝɞɔ Ɏ ɛɑɜɎɧɑ ɘɑɝɫɢɧ ɒɔɓəɔ. 

Ȯɚɓɘɚɒəɚɝɞɨ ɚɖɌɓɌəɔɫ ɛɚɘɚɥɔ ɐɑɞɫɘ ɝ ȬȷȬ 

ɝ ȰȸȲȻ ɚɛɜɑɐɑɗɫɑɞɝɫ ɖɚɘɛɗɑɖɝəɚɕ ɔ ɖɚɜ-

ɜɑɖɞəɚɕ ɐɔɌɏəɚɝɞɔɖɚɕ ɌəɌɞɚɘɔɔ ɛɚɜɚɖɌ, ɖɚ-

ɞɚɜɌɫ ɎɖɗɪɣɌɑɞ Ɏ ɝɑɍɫ ɚɛɜɑɐɑɗɑəɔɑ ɞɔɛɌ 

ȬȷȬ, ɝɞɑɛɑəɔ ɎɧɜɌɒɑəəɚɝɞɔ ɏɔɛɚɛɗɌɓɔɔ ɝɔ-

ɝɞɑɘɧ ȷȬ, əɌɗɔɣɔɫ ɝɞɑəɚɓɚɎ əɌɞɔɎəɧɡ ȷȬ, 

əɌɗɔɣɔɫ ɔɗɔ ɚɞɝɟɞɝɞɎɔɫ ȭȬȷȶȬ ɔ ɚɢɑəɖɟ ɔɡ 

ɌəɌɞɚɘɔɔ ɔ ɠɟəɖɢɔɚəɌɗɨəɚɏɚ ɝɚɝɞɚɫəɔɫ. Ȯɝɑ 

ɩɞɔ ɖɜɔɞɑɜɔɔ ɔɏɜɌɪɞ ɚɛɜɑɐɑɗɫɪɥɟɪ ɜɚɗɨ Ɏ 

ɛɜɚɏəɚɓɑ ɔ Ɏɧɍɚɜɑ ɘɑɞɚɐɌ ɖɚɜɜɑɖɢɔɔ ɛɚɜɚɖɌ 

[1, 3, 6].  

Ȯ ɝɚɎɜɑɘɑəəɚɘ ɘɔɜɑ Ɏ ɟɝɗɚɎɔɫɡ Ɏɧɝɚ-

ɖɚɕ ɐɚɝɞɟɛəɚɝɞɔ ɔəɝɞɜɟɘɑəɞɚɎ ɎɔɓɟɌɗɔɓɌɢɔɔ 

Ɏɚɛɜɚɝ ɢɑɗɑɝɚɚɍɜɌɓəɚɝɞɔ ɔ ɍɑɓɚɛɌɝəɚɝɞɔ ɔɝ-

ɛɚɗɨɓɚɎɌəɔɫ ɞɚɏɚ ɔɗɔ ɔəɚɏɚ ɐɔɌɏəɚɝɞɔɣɑɝɖɚ-

ɏɚ ɘɑɞɚɐɌ əɌ ɜɌɓəɧɡ ɩɞɌɛɌɡ Ɏɑɐɑəɔɫ ɐɑɞɑɕ ɝ 

ȮȻȽ ɚɝɞɌɑɞɝɫ ɌɖɞɟɌɗɨəɧɘ. 

 Ȯ əɌɝɞɚɫɥɑɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɐɗɫ ɚɛɜɑ-

ɐɑɗɑəɔɫ ɘɑɝɞɌ ɖɌɒɐɚɕ ɘɑɞɚɐɔɖɔ Ɏ Ɍɗɏɚɜɔɞɘɑ 

Ɏɑɐɑəɔɫ ɐɑɞɑɕ ɝ ȬȷȬ ɝ ȰȸȲȻ ɔ ɢɑɗɑɝɚɚɍɜɌɓ-

əɚɝɞɔ Ɏɧɛɚɗəɑəɔɫ ɜɌɓɗɔɣəɧɡ ɔəɝɞɜɟɘɑə-

ɞɌɗɨəɧɡ ɔɝɝɗɑɐɚɎɌəɔɕ ɍɧɗɌ ɛɜɚɎɑɐɑəɌ ɚɢɑə-

ɖɌ ɛɚɖɌɓɌɞɑɗɑɕ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɕ ɩɠɠɑɖɞɔɎ-

əɚɝɞɔ ɞɜɌəɝɞɚɜɌɖɌɗɨəɚɕ ɉɁȺ-ȶȯ ɔ ȶȾ ɝɑɜɐɢɌ 

Ɏ ɐɔɌɏəɚɝɞɔɖɑ ɔ ɖɚɜɜɑɖɞəɚɘ ɚɛɜɑɐɑɗɑəɔɔ 

ɞɔɛɌ ȬȷȬ, ɔɓɟɣɑəɧ Ɏɚɓɘɚɒəɚɝɞɔ ɘɑɞɚɐɚɎ Ɏ 

ɚɢɑəɖɑ ɖɚɘɛɑəɝɌɞɚɜəɚɏɚ ɗɑɏɚɣəɚɏɚ ɖɜɚɎɚɚɍ-

ɜɌɥɑəɔɫ, ɠɟəɖɢɔɚəɌɗɨəɚɏɚ ɝɚɝɞɚɫəɔɫ ɔ ɌəɌ-

ɞɚɘɔɔ ȭȬȷȶȬ.  

Ȼɚɗɟɣɑəəɧɑ Ɏ ɡɚɐɑ ɉɁȺ-ȶȯ ɔ ȶȾ ɝɑɜɐɢɌ 

ɜɑɓɟɗɨɞɌɞɧ ɝɚɛɚɝɞɌɎɗɫɗɔɝɨ ɝ ɜɑɓɟɗɨɞɌɞɌɘɔ 

Ȭȶȯ ɔɗɔ ɔəɞɜɌɚɛɑɜɌɢɔɚəəɧɘɔ ɐɌəəɧɘɔ. 

ȾɜɌəɝɞɚɜɌɖɌɗɨəɌɫ ɉɁȺ-ȶȯ, ɍɟɐɟɣɔ ɍɑɓ-

ɚɛɌɝəɧɘ ɤɔɜɚɖɚɐɚɝɞɟɛəɧɘ ɔ, Ɏ ɍɚɗɨɤɔə-

ɝɞɎɑ ɝɗɟɣɌɑɎ, ɚɖɚəɣɌɞɑɗɨəɧɘ ɘɑɞɚɐɚɘ Ɏ ɐɔɌ-

ɏəɚɝɞɔɖɑ ɝɑɜɐɑɣəɧɡ ɌəɚɘɌɗɔɕ ɟ ɐɑɞɑɕ, ɔɘɑɑɞ 

ɚɏɜɌəɔɣɑəɔɫ Ɏ ɚɢɑəɖɑ ɐɑɞɌɗɨəɚɕ ɌəɌɞɚɘɔɔ 

ɝɗɚɒəɧɡ ȮȻȽ, ɖ ɖɚɞɚɜɧɘ ɚɞəɚɝɔɞɝɫ ȬȷȬ ɝ 

ȰȸȲȻ [8]. ȺɛɔɝɌəəɧɑ ɚɏɜɌəɔɣɑəɔɫ Ɏ Ɏɚɓ-

ɘɚɒəɚɝɞɫɡ ɘɑɞɚɐɌ ɖɚɜɜɑɗɔɜɟɪɞ ɝ ɛɚɗɟɣɑə-

əɧɘɔ Ɏ ɡɚɐɑ əɌɤɑɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɐɌəəɧɘɔ, 

ɏɐɑ ɉɁȺ-ȶȯ ɛɚɖɌɓɌɗɌ ɝɑɍɫ ɖɌɖ Ɏɧɝɚɖɚɞɚɣəɧɕ 

ɔəɝɞɜɟɘɑəɞ Ɏ ɛɚɝɞɌəɚɎɖɑ ɐɔɌɏəɚɓɌ ȬȷȬ ɝ 

ȰȸȲȻ (ɞɚɣəɚɝɞɨ 94,7%), əɚ ɔɘɑɗɌ əɑɐɚɝɞɌ-

ɞɚɣəɚ Ɏɧɝɚɖɔɑ ɛɚɖɌɓɌɞɑɗɔ ɩɠɠɑɖɞɔɎəɚɝɞɔ Ɏ 

ɚɛɜɑɐɑɗɑəɔɔ ɞɔɛɌ ȬȷȬ (ɛɚɖɌɓɌɞɑɗɔ ɞɚɣəɚɝɞɔ 

ɎɌɜɨɔɜɟɪɞ ɚɞ 80% ɐɚ 86%). ȭɚɗɨɤɔəɝɞɎɚ 

ɝɗɟɣɌɑɎ ɏɔɛɑɜɐɔɌɏəɚɝɞɔɖɔ (n=4) ɍɧɗɔ Ɏ 

ɚɛɜɑɐɑɗɑəɔɔ ȬȷȬ 3 ɔ 4 ɞɔɛɚɎ ɟ ɐɑɞɑɕ ɝ ɏɔɛɚ-

ɛɗɌɓɔɜɚɎɌəəɧɘɔ ɎɑɞɎɫɘɔ ȷȬ, ɖɚɞɚɜɧɑ ɍɧɗɔ 

ɜɌɝɢɑəɑəɧ ɖɌɖ ȭȬȷȶȬ ɔ ɔɘɑɗɔ ɛɜɔəɢɔɛɔ-

Ɍɗɨəɚɑ ɓəɌɣɑəɔɑ Ɏ ɚɛɜɑɐɑɗɑəɔɔ ɐɌɗɨəɑɕɤɑɕ 

ɞɌɖɞɔɖɔ Ɏɑɐɑəɔɫ ɛɌɢɔɑəɞɚɎ.  Ȯ ɚɢɑəɖɑ ɖɚɘ-

ɛɑəɝɌɞɚɜəɚɏɚ ɗɑɏɚɣəɚɏɚ ɖɜɚɎɚɚɍɜɌɥɑəɔɫ ɔ 

ɑɏɚ ɠɟəɖɢɔɚəɌɗɨəɚɏɚ ɝɚɝɞɚɫəɔɫ ɉɁȺ-ȶȯ 

ɞɌɖɒɑ ɔɘɑɗɌ ɝəɔɒɑəəɟɪ ɐɔɌɏəɚɝɞɔɣɑɝɖɟɪ 

ɩɠɠɑɖɞɔɎəɚɝɞɨ: ɞɚɣəɚɝɞɨ ɘɑɞɚɐɌ Ɏ ɚɛɜɑɐɑɗɑ-

əɔɔ ȭȬȷȶȬ ɝɚɝɞɌɎɔɗɌ 87%, Ɏ ɐɔɌɏəɚɝɞɔɖɑ ɔɡ 

ɝɞɑəɚɓɚɎ ð 75%. ȴɝɝɗɑɐɚɎɌəɔɑ Liu J. ɝ ɝɚɌɎɞ. 

ɛɜɚɐɑɘɚəɝɞɜɔɜɚɎɌɗɔ ɝɡɚɒɔɑ ɛɚɖɌɓɌɞɑɗɔ ɐɔɌ-

ɏəɚɝɞɔɣɑɝɖɚɕ ɩɠɠɑɖɞɔɎəɚɝɞɔ ɉɁȺ-ȶȯ Ɏ 

ɚɢɑəɖɑ ɌəɌɞɚɘɔɔ ȷȬ, Ɏ ɎɧɫɎɗɑəɔɔ ȭȬȷȶȬ ɔ 

ɔɡ ɝɞɑəɚɓɚɎ: ɞɚɣəɚɝɞɨ ɘɑɞɚɐɌ Ɏ ɚɛɜɑɐɑɗɑəɔɔ 

ɝɞɑəɚɓɚɎ ȷȬ ɝɚɝɞɌɎɔɗɌ 82,8%, ȭȬȷȶȬ ð 86%, 

ɝɞɑəɚɓɚɎ ȭȬȷȶȬ ð 85,9% [10].  

Ȯ əɌɤɑɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɉɁȺ-ȶȯ əɔ ɟ 

ɚɐəɚɏɚ ɛɌɢɔɑəɞɌ əɑ ɝɘɚɏɗɌ ɚɛɜɑɐɑɗɔɞɨ ɡɚɐ 

ȭȬȷȶȬ ɔ ɚɢɑəɔɞɨ ɔɡ ɝɚɑɐɔəɑəɔɑ ɝ ɔɝɞɔəəɧ-

ɘɔ ȷȬ. ȺɞɝɟɞɝɞɎɔɑ Ɏɚɓɘɚɒəɚɝɞɔ ɚɢɑəɖɔ ɐɔ-

ɝɞɌɗɨəɚɏɚ ɚɞɐɑɗɌ ȷȬ ɔ ȭȬȷȶȬ əɌ ɟɜɚɎəɑ ɗɑ-

ɏɚɣəɚɏɚ ɝɑɏɘɑəɞɌ ɝɣɔɞɌɑɞɝɫ ɚɝəɚɎəɧɘ əɑɐɚ-

ɝɞɌɞɖɚɘ ɉɁȺ-ȶȯ ɛɜɔ ɛɗɌəɔɜɚɎɌəɔɔ ɞɌɖɞɔɖɔ 

Ɏɑɐɑəɔɫ ɐɑɞɑɕ ɝ ȬȷȬ ɝ ȰȸȲȻ [9, 13]. 

Ȼɚɩɞɚɘɟ, əɑɝɘɚɞɜɫ əɌ Ɏɝɑ ɛɜɑɔɘɟɥɑ-

ɝɞɎɌ, ɘɑɞɚɐ ɞɜɌəɝɞɚɜɌɖɌɗɨəɚɕ ɉɁȺ-ȶȯ ɟ ɛɌ-

ɢɔɑəɞɚɎ ɝ ȬȷȬ ɝ ȰȸȲȻ ɛɜɚɐɚɗɒɌɑɞ ɞɜɑɍɚ-

ɎɌɞɨ ɛɜɚɎɑɐɑəɔɫ ɐɚɛɚɗəɔɞɑɗɨəɧɡ ɔəɝɞɜɟ-

ɘɑəɞɚɎ ɎɔɓɟɌɗɔɓɌɢɔɔ (ȶȾ ɝɑɜɐɢɌ ɔɗɔ Ȭȶȯ) ɔ 

əɑ ɘɚɒɑɞ ɝɣɔɞɌɞɨɝɫ ɚɖɚəɣɌɞɑɗɨəɧɘ ɛɜɔ ɛɗɌ-

əɔɜɚɎɌəɔɔ ɩɞɌɛəɚɕ ɖɚɜɜɑɖɢɔɔ ɛɚɜɚɖɌ. 

ȺɍɗɌɐɌɫ ɍɚɗɑɑ ɤɔɜɚɖɔɘɔ ɠɟəɖɢɔɚ-

əɌɗɨəɧɘɔ ɔ ɌəɌɗɔɞɔɣɑɝɖɔɘɔ Ɏɚɓɘɚɒəɚɝɞɫ-
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ɘɔ, ȶȾ ɝɑɜɐɢɌ Ɏ ɜɫɐɑ ɜɌɍɚɞ ɓɌɜɟɍɑɒəɧɡ ɖɚɗ-

ɗɑɏ ɓɌɫɎɗɫɑɞɝɫ ɜɌɎəɚɓəɌɣəɚɕ ɓɌɘɑəɚɕ Ȭȶȯ Ɏ 

Ɍɗɏɚɜɔɞɘɑ Ɏɑɐɑəɔɫ ɐɑɞɑɕ ɝ ȬȷȬ ɝ ȰȸȲȻ 

əɑɓɌɎɔɝɔɘɚ ɚɞ ɞɔɛɌ ɛɚɜɚɖɌ ɔ ɛɗɌəɔɜɟɑɘɚɏɚ 

ɩəɐɚɎɌɝɖɟɗɫɜəɚɏɚ ɔɗɔ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɗɑɣɑ-

əɔɫ [10, 11]. ȹɌɔɍɚɗɑɑ ɞɚɣəɟɪ ɐɔɌɏəɚɝɞɔɖɟ 

ɝɌɘɚɏɚ ɛɚɜɚɖɌ ɔ ɝɚɝɞɚɫəɔɫ ɗɑɏɚɣəɚɏɚ ɖɜɚɎɚ-

ɞɚɖɌ Ɏ ɝɜɌɎəɑəɔɔ ɝ ɞɜɌəɝɞɚɜɌɖɌɗɨəɚɕ ɉɁȺ-

ȶȯ Ɏ əɌɤɑɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɚɍɑɝɛɑɣɔɎɌɗɌ ȶȾ 

ɝɑɜɐɢɌ. Ⱦɚɣəɚɝɞɨ ɘɑɞɚɐɌ Ɏ ɛɚɝɞɌəɚɎɖɑ ɐɔɌ-

ɏəɚɓɌ ȬȷȬ ɝ ȰȸȲȻ, Ɏ ɚɛɜɑɐɑɗɑəɔɔ ɞɔɛɌ ȬȷȬ 

ɔ Ɏ ɎɧɫɎɗɑəɔɔ ȭȬȷȶȬ ɝɚɝɞɌɎɔɗɌ 100%. ȱɐɔ-

əɔɣəɧɑ ɚɤɔɍɚɣəɧɑ ɝɗɟɣɌɔ ɐɔɌɏəɚɝɞɔɖɔ ɝɞɑ-

əɚɓɚɎ ȭȬȷȶȬ ɔ ȷȬ ɍɧɗɔ ɟ əɚɎɚɜɚɒɐɑəəɧɡ 

ɐɑɞɑɕ ɝ ɎɧɜɌɒɑəəɚɕ ɞɌɡɔɖɌɜɐɔɑɕ (ɃȽȽ> 190 

ɟɐ. Ɏ ɘɔə.) ɔ, əɑɝɘɚɞɜɫ Ɏɧɛɚɗəɑəɔɑ ȶȾ ɝ ɜɑ-

ɞɜɚɝɛɑɖɞɔɎəɚɕ ɖɌɜɐɔɚɝɔəɡɜɚəɔɓɌɢɔɑɕ, 

ɛɟɗɨɝɌɢɔɚəəɧɑ ɌɜɞɑɠɌɖɞɧ ɟ ɩɞɔɡ ɛɌɢɔɑəɞɚɎ 

əɑ ɛɚɓɎɚɗɔɗɔ ɖɚɜɜɑɖɞəɚ ɚɢɑəɔɞɨ ɟɝɞɨɑ ɖɚɗɗɌ-

ɞɑɜɌɗɨəɧɡ ɝɚɝɟɐɚɎ. Ȼɚ ɜɑɓɟɗɨɞɌɞɌɘ ɜɌɍɚɞ 

Liu. J ɝ ɝɚɌɎɞ. ɘɑɞɚɐ ȶȾ ɝɑɜɐɢɌ Ɏ ɝɜɌɎəɑəɔɔ ɝ 

Ȭȶȯ ɍɚɗɑɑ ɣɟɎɝɞɎɔɞɑɗɑə Ɏ ɚɛɜɑɐɑɗɑəɔɔ ɏɔɛɚ-

ɛɗɌɓɔɜɚɎɌəəɧɡ əɑ ɝɗɔɎɌɪɥɔɡɝɫ ȷȬ, Ɍ ɞɌɖɒɑ 

Ɏ ɚɢɑəɖɑ ɌəɌɞɚɘɔɣɑɝɖɚɏɚ ɡɚɐɌ ȭȬȷȶȬ ɔ 

ɚɛɜɑɐɑɗɑəɔɫ ɘɑɝɞɌ ɔɡ ɝɚɑɐɔəɑəɔɫ ɝ ɔɝɞɔə-

əɧɘɔ ȷȬ (ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ 98,5%). Ȯ əɌɤɑɘ 

ɔɝɝɗɑɐɚɎɌəɔɔ, əɌɛɜɚɞɔɎ, ȶȾ ɝɑɜɐɢɌ Ɏ ɝɜɌɎ-

əɑəɔɔ ɝ Ȭȶȯ ɔɘɑɗɌ ɝəɔɒɑəəɧɑ ɛɚɖɌɓɌɞɑɗɔ 

ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɔ Ɏ ɚɛɜɑɐɑɗɑəɔɔ ɝɚɑɐɔəɑəɔɫ 

ȭȬȷȶȬ ɝ ɗɑɏɚɣəɧɘɔ Ɍɜɞɑɜɔɫɘɔ ɔ ɞɚɣəɚɕ Ɏɑ-

ɜɔɠɔɖɌɢɔɔ ɗɑɏɚɣəɚɏɚ ɝɑɏɘɑəɞɌ, ɖɜɚɎɚɝəɌɍ-

ɒɌɑɘɚɏɚ ɖɚɗɗɌɞɑɜɌɗɨəɧɘ ɝɚɝɟɐɚɘ: ɣɟɎɝɞɎɔ-

ɞɑɗɨəɚɝɞɨ ɘɑɞɚɐɌ ɝɚɝɞɌɎɔɗɌ 85%, ɞɚɣəɚɝɞɨ ð 

97%. Ƚəɔɒɑəɔɑ ɛɚɖɌɓɌɞɑɗɫ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɔ 

ɍɧɗɚ ɝɎɫɓɌəɚ ɝ əɑɣɑɞɖɚɕ ɎɔɓɟɌɗɔɓɌɢɔɑɕ ɐɔ-

ɝɞɌɗɨəɧɡ ɚɞɐɑɗɚɎ ɝɚɝɟɐɚɎ əɌ ɠɚəɑ ɗɑɏɚɣəɚɕ 

ɛɌɜɑəɡɔɘɧ Ɏ ɝɎɫɓɔ ɝ ɛɜɚɎɑɐɑəɔɑɘ ɔɝɝɗɑɐɚ-

ɎɌəɔɫ əɌ ɝɎɚɍɚɐəɚɘ ɐɧɡɌəɔɔ ɔ ɏɔɛɚɝɞɌɞɔɣɑ-

ɝɖɔɘɔ ɔɓɘɑəɑəɔɫɘɔ Ɏ ɍɌɓɌɗɨəɧɡ ɚɞɐɑɗɌɡ 

ɗɑɏɖɔɡ əɌ ɠɚəɑ ɛɜɔɘɑəɑəɔɫ ɘɑɐɔɖɌɘɑəɞɚɓ-

əɚɕ ɝɑɐɌɢɔɔ Ɏɚ Ɏɝɑɡ ɝɗɟɣɌɫɡ. ȼɌɓəɔɢɌ Ɏ ɛɚ-

ɗɟɣɑəəɧɡ ɜɑɓɟɗɨɞɌɞɌɡ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɔ ȶȾ 

ɝɑɜɐɢɌ Ɏ ɚɛɜɑɐɑɗɑəɔɔ ɗɑɏɚɣəɚɏɚ ɝɑɏɘɑəɞɌ 

ɖɜɚɎɚɝəɌɍɒɌɑɘɚɏɚ ȭȬȷȶȬ Ɏɑɜɚɫɞəɚ ɝɎɫɓɌəɌ 

ɝ ɚɢɑəɖɚɕ Ɏɚɓɘɚɒəɚɝɞɑɕ ɘɑɞɚɐɌ ɟ ɐɑɞɑɕ ɜɌɓ-

əɧɡ ɎɚɓɜɌɝɞəɧɡ ɏɜɟɛɛ: Ɏ əɌɤɑɘ ɔɝɝɗɑɐɚɎɌ-

əɔɔ ɝɜɑɐəɔɕ ɎɚɓɜɌɝɞ ɐɑɞɑɕ ɍɧɗ 1,5 ɏɚɐɌ, ɣɞɚ 

ɛɜɑɐɛɚɗɌɏɌɗɚ ɛɜɚɎɑɐɑəɔɑ ɔəɞɑɜɛɜɑɞɌɢɔɔ ɔɝ-

ɝɗɑɐɚɎɌəɔɫ əɌ ɠɚəɑ ɐɔəɌɘɔɣɑɝɖɔɡ ɌɜɞɑɠɌɖ-

ɞɚɎ ɚɞ ɐɎɔɒɑəɔɫ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ ɔ Ɏɗɔɫɗɚ əɌ 

ɚɢɑəɖɟ ɐɔɝɞɌɗɨəɧɡ ɚɞɐɑɗɚɎ ȭȬȷȶȬ.  

Ȱɗɫ ɐɑɞɑɕ ɝ ȬȷȬ ɝ ȰȸȲȻ 1 ɔ 2-ɏɚ ɞɔɛɚɎ 

Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɔɝɞɚɣəɔɖɚɎ ɗɑɏɚɣəɚɏɚ ɖɜɚ-

ɎɚɚɍɜɌɥɑəɔɫ ɚɝəɚɎəɧɘɔ ɞɔɛɌɘɔ ɛɌɗɗɔɌɞɔɎ-

əɚɕ ɖɚɜɜɑɖɢɔɔ ɫɎɗɫɪɞɝɫ ɝɞɑəɞɔɜɚɎɌəɔɑ ȺȬȻ 

ɔ ȷȬ, ɝɚɓɐɌəɔɑ ɝɔɝɞɑɘəɚ-ɗɑɏɚɣəɧɡ ɌəɌɝɞɚɘɚ-

ɓɚɎ ɔ ɜɑɖɚəɝɞɜɟɖɢɔɫ ɛɟɞɑɕ ɚɞɞɚɖɌ ȻȲ ɍɑɓ 

ɛɗɌɝɞɔɖɔ ȰȸȲȻ. ȺɝəɚɎəɚɕ ɢɑɗɨɪ ɡɔɜɟɜɏɔ-

ɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ ɟ ɩɞɚɕ ɏɜɟɛɛɧ ɛɌɢɔɑəɞɚɎ, 

ɛɚɘɔɘɚ ɝɚɓɐɌəɔɫ ɝɚɚɍɥɑəɔɫ ɘɑɒɐɟ ȻȲ ɔ 

ɝɔɝɞɑɘɚɕ ȷȬ, ɫɎɗɫɑɞɝɫ ɗɔɖɎɔɐɌɢɔɫ Ɏɝɑɡ Ɏəɑ-

ɝɑɜɐɑɣəɧɡ ɔɝɞɚɣəɔɖɚɎ ɗɑɏɚɣəɚɏɚ ɖɜɚɎɚɚɍɜɌ-

ɥɑəɔɫ ɔ ɎɚɝɝɞɌəɚɎɗɑəɔɑ ɔɝɞɔəəɚɏɚ ɗɑɏɚɣəɚɏɚ 

ɖɜɚɎɚɞɚɖɌ ɛɚ ɝɑɏɘɑəɞɌɜəɚɘɟ ɝɞɜɚɑəɔɪ ɗɑɏ-

ɖɔɡ [12]. ȿɝɞɜɌəɑəɔɑ Ɏəɑɝɑɜɐɑɣəɧɡ ɔɝɞɚɣəɔ-

ɖɚɎ ɗɑɏɚɣəɚɏɚ ɖɜɚɎɚɚɍɜɌɥɑəɔɫ ɛɜɚɎɚɐɔɞɝɫ 

ɛɜɔ ɛɚɘɚɥɔ ɩɘɍɚɗɔɓɌɢɔɔ ɔɗɔ ɛɑɜɑɎɫɓɖɔ 

ȭȬȷȶȬ əɌ ɟɜɚɎəɑ ɟɝɞɨɫ ɛɜɔ ɟɝɗɚɎɔɔ əɚɜ-

ɘɌɗɨəɚɏɚ ɠɟəɖɢɔɚəɌɗɨəɚɏɚ ɝɚɝɞɚɫəɔɫ ɔɝ-

ɞɔəəɧɡ ȷȬ [13]. Ȼɚɩɞɚɘɟ ɟ ɐɑɞɑɕ ɝ ȬȷȬ ɝ 

ȰȸȲȻ 1 ɔ 2 ɞɔɛɚɎ ɎɌɒəɧɘ ɐɔɌɏəɚɝɞɔɣɑ-

ɝɖɔɘ ɖɜɔɞɑɜɔɑɘ əɌ ɩɞɌɛɑ ɛɗɌəɔɜɚɎɌəɔɫ ɗɑ-

ɣɑɍəɚɕ ɞɌɖɞɔɖɔ ɫɎɗɫɑɞɝɫ ɚɢɑəɖɌ ɌəɌɞɚɘɔɔ 

ɔɝɞɔəəɧɡ ȷȬ, ɎɧɫɎɗɑəɔɑ ȭȬȷȶȬ, ɝ ɚɢɑəɖɚɕ 

ɔɡ ɖɚɗɔɣɑɝɞɎɌ ɔ ɠɟəɖɢɔɚəɌɗɨəɚɏɚ ɝɚɝɞɚɫəɔɫ 

[12, 14].  

ȸɑɞɚɐ ȶȾ ɝɑɜɐɢɌ Ɏ əɌɤɑɘ ɔɝɝɗɑɐɚɎɌ-

əɔɔ ɛɚɖɌɓɌɗ 100%-əɟɪ ɞɚɣəɚɝɞɨ Ɏ ɚɛɜɑɐɑɗɑ-

əɔɔ ɞɔɛɌ ȬȷȬ, ɌəɌɞɚɘɔɔ ɝɔɝɞɑɘɧ ȷȬ, Ɏ 

ɚɢɑəɖɑ ɠɟəɖɢɔɚəɌɗɨəɚɏɚ ɝɚɝɞɚɫəɔɫ ɔɝɞɔə-

əɧɡ ȷȬ ɔ Ɏ ɚɛɜɑɐɑɗɑəɔɔ ɖɚɗɔɣɑɝɞɎɌ ȭȬȷȶȬ. 

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɟ ɐɑɞɑɕ ɝ ȬȷȬ ɝ ȰȸȲȻ 1 ɔ 2 

ɞɔɛɚɎ ȶȾ ɝɑɜɐɢɌ ɫɎɗɫɑɞɝɫ ɌɗɨɞɑɜəɌɞɔɎɚɕ Ȭȶȯ 

ɔ Ɏ ɝɗɟɣɌɑ ɚɞɝɟɞɝɞɎɔɫ əɑɚɍɡɚɐɔɘɚɝɞɔ Ɏɧɛɚɗ-

əɑəɔɫ ɜɑəɞɏɑəɩəɐɚɎɌɝɖɟɗɫɜəɚɕ ɖɚɜɜɑɖɢɔɔ 

ɛɚɜɚɖɌ ɘɚɒɑɞ ɍɧɞɨ ɚɖɚəɣɌɞɑɗɨəɧɘ ɐɔɌɏəɚ-

ɝɞɔɣɑɝɖɔɘ ɔəɝɞɜɟɘɑəɞɚɘ, əɑ ɞɜɑɍɟɪɥɔɘ 

ɛɜɚɎɑɐɑəɔɫ Ȭȶȯ. Ȯ ɝɗɟɣɌɑ ɛɗɌəɔɜɚɎɌəɔɫ ɩə-

ɐɚɎɌɝɖɟɗɫɜəɚɕ ɖɚɜɜɑɖɢɔɔ ɟ ɛɌɢɔɑəɞɚɎ ɝ ȬȷȬ 

1-2 ɞɔɛɚɎ ȶȾ ɝɑɜɐɢɌ ɛɜɑɐɝɞɌɎɗɫɑɞɝɫ ɐɟɍɗɔ-

ɜɟɪɥɑɕ ɘɑɞɚɐɔɖɚɕ ɔ əɑ ɫɎɗɫɑɞɝɫ ɢɑɗɑɝɚɚɍ-

ɜɌɓəɚɕ. 

Ȱɗɫ ɐɑɞɑɕ ɝ ȬȷȬ ɝ ȰȸȲȻ 3 ɔ 4-ɏɚ ɞɔɛɚɎ 

ɡɌɜɌɖɞɑɜəɌ ɍɚɗɑɑ ɝɗɚɒəɌɫ ɎɌɜɔɌəɞəɌɫ ɌəɌ-

ɞɚɘɔɫ ɖɚɗɗɌɞɑɜɌɗɨəɚɏɚ ɗɑɏɚɣəɚɏɚ ɖɜɚɎɚɞɚɖɌ, 

ɖɚɞɚɜɌɫ Ɏ ɍɚɗɨɤɔəɝɞɎɑ ɝɗɟɣɌɑɎ ɛɜɑɐɛɚɗɌɏɌɑɞ 

ɛɜɚɎɑɐɑəɔɑ ɟəɔɠɚɖɌɗɔɓɌɢɔɔ Ɏɝɑɡ ȭȬȷȶȬ, 

ɞɜɑɍɟɪɥɑɕ əɌ ɐɚɚɛɑɜɌɢɔɚəəɚɘ ɩɞɌɛɑ ɐɑ-

ɞɌɗɨəɚɕ ɚɢɑəɖɔ Ɏɝɑɡ ɖɚɗɗɌɞɑɜɌɗɑɕ ɔ ɔɡ ɞɚɛɚ-

ɏɜɌɠɔɔ əɌ ɟɜɚɎəɑ ɗɑɏɚɣəɧɡ ɝɑɏɘɑəɞɚɎ. Ȯ 

ɝɎɫɓɔ ɝ Ɏɚɓɘɚɒəɧɘɔ ɚɏɜɌəɔɣɑəɔɫɘɔ ȶȾ 

ɝɑɜɐɢɌ Ɏ ɚɢɑəɖɑ ɡɚɐɌ ȭȬȷȶȬ əɌ ɟɜɚɎəɑ ɗɑ-

ɏɚɣəɧɡ ɝɑɏɘɑəɞɚɎ (ɞɚɣəɚɝɞɨ ȶȾ ð 97%, ɛɜɚɞɔɎ 

100% ɟ Ȭȶȯ) ɟ ɐɑɞɑɕ ɝ ȬȷȬ 3-4 ɞɔɛɌ, ɘɑɞɚɐ əɑ 

ɘɚɒɑɞ ɝɣɔɞɌɞɨɝɫ ɛɜɑɐɛɚɣɞɔɞɑɗɨəɧɘ ɔ ɚɖɚə-

ɣɌɞɑɗɨəɧɘ, ɞɌɖ ɖɌɖ ɛɜɑɐɛɚɗɌɏɌɑɞ ɛɜɚɎɑɐɑəɔɑ 

ɐɚɚɍɝɗɑɐɚɎɌəɔɫ Ɏ Ɏɔɐɑ Ȭȶȯ. 

ȳɌɖɗɪɣɑəɔɑ. 

ɉɁȺ-ȶȯ, ɖɌɖ ɝɖɜɔəɔəɏɚɎɧɕ ɘɑɞɚɐ, ɔɘɑ-

ɑɞ Ɏɧɝɚɖɟɪ ɐɔɌɏəɚɝɞɔɣɑɝɖɟɪ ɢɑəəɚɝɞɨ Ɏ ɐɔ-

Ɍɏəɚɝɞɔɖɑ Ɍɞɜɑɓɔɔ ɗɑɏɚɣəɚɕ Ɍɜɞɑɜɔɔ ɝ 

ȰȸȲȻ, ɚɐəɌɖɚ ɎɎɔɐɟ ɚɏɜɌəɔɣɑəɔɕ Ɏ ɚɢɑəɖɑ 

ɞɔɛɌ Ɍɞɜɑɓɔɔ ɗɑɏɚɣəɚɕ Ɍɜɞɑɜɔɔ (ɛɚɖɌɓɌɞɑɗɔ 

ɞɚɣəɚɝɞɔ ɎɌɜɨɔɜɟɪɞ ɚɞ 80% ɐɚ 86%), ɐɑɞɌɗɨ-

əɚɕ ɌəɌɞɚɘɔɔ ɗɑɏɚɣəɚɕ Ɍɜɞɑɜɔɔ ɔ ɖɚɗɗɌɞɑ-

ɜɌɗɨəɚɏɚ ɗɑɏɚɣəɚɏɚ ɖɜɚɎɚɞɚɖɌ (ɞɚɣəɚɝɞɨ əɑ 

ɍɚɗɑɑ 85%) əɑ ɘɚɒɑɞ ɝɣɔɞɌɞɨɝɫ ɚɖɚəɣɌɞɑɗɨ-

əɧɘ Ɏ ɛɜɑɐɚɛɑɜɌɢɔɚəəɚɘ ɛɗɌəɔɜɚɎɌəɔɔ 
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ɩɞɌɛəɚɕ ɖɚɜɜɑɖɢɔɔ ɛɚɜɚɖɌ ɔ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ 

ɚɞ ɞɔɛɌ Ɍɞɜɑɓɔɔ ɔ ɐɌɗɨəɑɕɤɑɕ ɞɌɖɞɔɖɔ Ɏɑɐɑ-

əɔɫ (ɩəɐɚɎɌɝɖɟɗɫɜəɌɫ ɖɚɜɜɑɖɢɔɫ ɔɗɔ ɚɞɖɜɧ-

ɞɌɫ ɚɛɑɜɌɢɔɫ) ɎɝɑɏɐɌ ɐɚɗɒɑə ɐɚɛɚɗəɫɞɨɝɫ 

ɛɜɚɎɑɐɑəɔɑɘ ȶȾ ɝɑɜɐɢɌ ɔɗɔ Ȭȶȯ.  

ȿ ɐɑɞɑɕ ɝ 1 ɔ 2 ɞɔɛɌɘɔ Ɍɞɜɑɓɔɔ ɗɑɏɚɣ-

əɚɕ Ɍɜɞɑɜɔɔ ȶȾ ɝɑɜɐɢɌ ɘɚɒɑɞ ɍɧɞɨ Ɍɗɨɞɑɜ-

əɌɞɔɎəɧɘ ɌəɏɔɚɖɌɜɐɔɚɏɜɌɠɔɔ ɔəɝɞɜɟɘɑə-

ɞɚɘ ɛɜɔ ɛɗɌəɔɜɚɎɌəɔɔ ɩɞɌɛəɧɡ ɔɗɔ ɛɑɜɎɔɣ-

əɚ ɜɌɐɔɖɌɗɨəɧɡ ɚɞɖɜɧɞɧɡ ɡɔɜɟɜɏɔɣɑɝɖɔɡ 

ɎɘɑɤɌɞɑɗɨɝɞɎ (ɞɚɣəɚɝɞɨ ɘɑɞɚɐɌ Ɏ ɚɢɑəɖɑ 

ɌəɌɞɚɘɔɔ ɗɑɏɚɣəɚɕ Ɍɜɞɑɜɔɔ ɎɌɜɨɔɜɟɑɞ ɚɞ 96 

ɐɚ 100%). Ȯ ɝɗɟɣɌɑ ɛɗɌəɔɜɚɎɌəɔɫ ɩəɐɚɎɌɝɖɟ-

ɗɫɜəɚɕ ɖɚɜɜɑɖɢɔɔ Ɍɞɜɑɓɔɔ ɗɑɏɚɣəɚɕ Ɍɜɞɑɜɔɔ 

ɝ ȰȸȲȻ 1-ɏɚ ɔ 2 ɞɔɛɚɎ ɛɜɚɎɑɐɑəɔɑ ȶȾ ɝɑɜɐ-

ɢɌ əɑ ɫɎɗɫɑɞɝɫ ɢɑɗɑɝɚɚɍɜɌɓəɧɘ. 

ȸɑɞɚɐɚɘ ɎɧɍɚɜɌ Ɏ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɘ Ɍɗ-

ɏɚɜɔɞɘɑ ɛɗɌəɔɜɚɎɌəɔɫ ɖɚɜɜɑɖɢɔɔ Ɍɞɜɑɓɔɔ 

ɗɑɏɚɣəɚɕ Ɍɜɞɑɜɔɔ 3-4 ɞɔɛɌ ɚɝɞɌɑɞɝɫ Ȭȶȯ, ɞɌɖ 

ɖɌɖ ȶȾ ɝɑɜɐɢɌ Ɏ ɜɫɐɑ ɝɗɟɣɌɑɎ ɟ ɐɑɞɑɕ ɐɚ ɏɚɐɌ 

ɔ ɘɗɌɐɤɑɕ ɎɚɓɜɌɝɞəɚɕ ɏɜɟɛɛɧ ɔɘɑɑɞ ɚɏɜɌəɔ-

ɣɑəɔɫ Ɏ ɚɢɑəɖɑ ɐɔɝɞɌɗɨəɧɡ ɚɞɐɑɗɚɎ ȭȬȷȶȬ 

əɌ ɟɜɚɎəɑ ɗɑɏɚɣəɧɡ ɝɑɏɘɑəɞɚɎ, ɣɞɚ ɫɎɗɫɑɞɝɫ 

ɖɜɔɞɔɣɑɝɖɔ ɎɌɒəɧɘ Ɏ ɚɛɜɑɐɑɗɑəɔɔ ɞɌɖɞɔɖɔ 

ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ ɩɞɚɕ ɏɜɟɛɛɧ ɛɌɢɔ-

ɑəɞɚɎ.  

ȴɝɞɚɣəɔɖ ɠɔəɌəɝɔɜɚɎɌəɔɫ ɔ ɖɚə-

ɠɗɔɖɞ ɔəɞɑɜɑɝɚɎ. 

ȬɎɞɚɜɧ ɐɌəəɚɕ ɝɞɌɞɨɔ ɛɚɐɞɎɑɜɐɔɗɔ ɚɞ-

ɝɟɞɝɞɎɔɑ ɠɔəɌəɝɚɎɚɕ ɛɚɐɐɑɜɒɖɔ ɔɝɝɗɑɐɚɎɌ-

əɔɫ ɔ ɖɚəɠɗɔɖɞɌ ɔəɞɑɜɑɝɚɎ, ɚ ɖɚɞɚɜɧɡ əɑɚɍ-

ɡɚɐɔɘɚ ɝɚɚɍɥɔɞɨ. 
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ȺȰȹȺɀȺȾȺȹȹȬɋ ɉȸȴȽȽȴȺȹȹȬɋ ȶȺȸȻɈɊȾȱȼȹȬɋ ȾȺȸȺȯȼȬɀȴɋ Ȯ ȰȴȬȯȹȺȽȾȴȶȱ 

ȴȳȸȱȹȱȹȴȵ Ȼȱȼɀȿȳȴȴ ȯȺȷȺȮȹȺȯȺ ȸȺȳȯȬ Ȯ Ɂȴȼȿȼȯȴȴ ȽȱȼȰɂȬ ȴ ȽȺȽȿȰȺȮ 

 

ȶɚɜɚɞɖɑɎɔɣ Ȭ.Ȭ., ȽɑɘɑəɚɎ Ƚ.ȱ., ȾɜɟɍəɔɖɚɎɌ Ⱥ.Ȭ. 
 

ɀȯȭȹȿ çȹɌɟɣəɚ-ɔɝɝɗɑɐɚɎɌɞɑɗɨɝɖɔɕ ɔəɝɞɔɞɟɞ ɖɚɘɛɗɑɖɝəɧɡ ɛɜɚɍɗɑɘ ɝɑɜɐɑɣəɚ-ɝɚɝɟɐɔɝɞɧɡ ɓɌɍɚɗɑɎɌəɔɕè.  

ɏ. ȶɑɘɑɜɚɎɚ, ȼɚɝɝɔɫ. 

 

ɜɑɐɝɞɌɎɗɑəəɧɕ ɚɍɓɚɜ ɗɔɞɑɜɌɞɟɜɧ ɛɚɝɎɫɥɑə ɎɚɛɜɚɝɌɘ ɜɌɐɔɚəɟɖɗɔɐəɚɕ ɐɔɌɏəɚɝɞɔɖɔ 

ɛɑɜɠɟɓɔɔ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɛɜɔ ɚɛɑɜɌɞɔɎəɧɡ ɎɘɑɤɌɞɑɗɨɝɞɎɌɡ əɌ ɝɑɜɐɑɣəɚ-ɝɚɝɟɐɔɝɞɚɕ 

ɝɔɝɞɑɘɑ. ȶɚɜɚɞɖɚ ɚɞɜɌɒɑəɧ ɚɝəɚɎəɧɑ ɜɌɐɔɠɌɜɘɛɜɑɛɌɜɌɞɧ, ɛɜɔɘɑəɫɪɥɔɑɝɫ ɐɗɫ ɘɑ-

ɞɚɐɔɖɔ ȺɀɉȶȾ, ɔ ɓɌɞɜɚəɟɞɧ Ɏɚɛɜɚɝɧ ɔəɞɑɜɛɜɑɞɌɢɔɔ ɐɌəəɧɡ, ɛɚɖɌɓɌəɧ Ɏɚɓɘɚɒəɚɝɞɔ 

ɘɑɞɚɐɔɖɔ əɌ ɛɜɔɘɑɜɑ ɚɛɧɞɌ ɔɝɝɗɑɐɚɎɌɞɑɗɑɕ ɛɜɔ ɜɌɓɗɔɣəɧɡ ɡɔɜɟɜɏɔɣɑɝɖɔɡ ɎɘɑɤɌ-

ɞɑɗɨɝɞɎɌɡ. ȿɝɞɌəɚɎɗɑəɚ, ɣɞɚ ɝɢɔəɞɔɏɜɌɠɔɣɑɝɖɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɚɍɗɌɐɌɑɞ Ɏɧɝɚ-

ɖɚɕ ɔəɠɚɜɘɌɞɔɎəɚɝɞɨɪ Ɏ ɎɧɫɎɗɑəɔɔ əɌɜɟɤɑəɔɕ ɛɑɜɠɟɓɔɔ, ɝɛɚɝɚɍəɚ ɛɚɘɚɣɨ Ɏ Ɏɧɍɚɜɑ ɡɔɜɟɜɏɔ-

ɣɑɝɖɚɕ ɞɌɖɞɔɖɔ ɔ ɛɑɜɝɚəɌɗɔɓɔɜɚɎɌɞɨ ɛɚɐɡɚɐ ɖ ɗɑɣɑəɔɪ ɛɌɢɔɑəɞɚɎ, ɔ ɞɑɘ ɝɌɘɧɘ ɘɔəɔɘɔɓɔɜɚ-

ɎɌɞɨ Ɏɜɑɐ ɓɐɚɜɚɎɨɪ. ȰɌəəɧɑ ȺɀɉȶȾ ɜɌɝɤɔɜɫɪɞ Ɏɚɓɘɚɒəɚɝɞɔ Ɏ ɔɓɟɣɑəɔɔ Ɏɗɔɫəɔɫ ɛɑɜɔɚɛɑɜɌ-

ɢɔɚəəɧɡ ɠɌɖɞɚɜɚɎ əɌ ɝɚɝɞɚɫəɔɑ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɔ ɖɚɏəɔɞɔɎəɧɡ ɠɟəɖɢɔɕ. Ȼɚɔɝɖ ɗɔɞɑɜɌɞɟɜɧ 

ɍɧɗ Ɏɧɛɚɗəɑə ɝ ɛɚɘɚɥɨɪ ɩɗɑɖɞɜɚəəɧɡ ɍɌɓ ɐɌəəɧɡ PubMed, Google Shcolar, E-library.  
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ɚɝɗɑɐəɔɑ ɐɑɝɫɞɔɗɑɞɔɫ ɚɓəɌɘɑəɚɎɌ-

ɗɔɝɨ ɍɧɝɞɜɧɘ ɞɑɡəɚɗɚɏɔɣɑɝɖɔɘ ɜɚ-

ɝɞɚɘ, ɣɞɚ əɑ ɘɚɏɗɚ əɑ ɝɖɌɓɌɞɨɝɫ əɌ 

ɜɌɓɎɔɞɔɔ ɘɑɐɔɢɔəɝɖɚɕ ɚɞɜɌɝɗɔ. 

ȽɚɎɑɜɤɑəɝɞɎɚɎɌəɔɑ ɐɔɌɏəɚɝɞɔɣɑ-

ɝɖɚɕ ɔ ɗɑɣɑɍəɚɕ ɌɛɛɌɜɌɞɟɜɧ, ɘɑɐɔɖɌɘɑəɞɚɎ, 

ɛɚɐɡɚɐɚɎ ɖ ɗɑɣɑəɔɪ ð Ɏɝɑ ɩɞɚ əɑɔɓɍɑɒəɚ Ɏɑ-

ɐɑɞ ɖ ɟɎɑɗɔɣɑəɔɪ ɛɜɚɐɚɗɒɔɞɑɗɨəɚɝɞɔ ɒɔɓəɔ, 

ɣɞɚ, əɑɝɚɘəɑəəɚ, ɫɎɗɫɑɞɝɫ ɛɚɗɚɒɔɞɑɗɨəɧɘ 

ɠɌɖɞɚɘ, ɚɐəɌɖɚ ɛɜɔɎəɚɝɔɞ ɔ əɑɖɚɞɚɜɧɑ 

ɝɗɚɒəɧɑ ɘɚɘɑəɞɧ. ȾɌɖ, ɝ ɎɚɓɜɌɝɞɚɘ ɚɞɘɑɣɌ-

ɑɞɝɫ ɛɜɚɏɜɑɝɝɔɜɚɎɌəɔɑ ɔɘɑɪɥɔɡɝɫ ɓɌɍɚɗɑ-

ɎɌəɔɕ, ɣɞɚ ɘɚɒɑɞ ɍɧɞɨ ɚɐəɔɘ ɔɓ ɠɌɖɞɚɜɚɎ 

ɜɚɝɞɌ ɣɌɝɞɚɞɧ ɝɑɜɐɑɣəɚ-ɝɚɝɟɐɔɝɞɧɡ ɓɌɍɚɗɑ-

ɎɌəɔɕ Ɏ ɛɚɝɗɑɐəɔɑ ɏɚɐɧ, Ɍ ɞɌɖɒɑ ɟɝɟɏɟɍɗɑəɔɑ 

ɖɚɘɚɜɍɔɐəɚɏɚ ɠɚəɌ, ɣɞɚ Ɏɑɐɑɞ ɖ ɟɎɑɗɔɣɑəɔɪ 

ɜɔɝɖɌ ɛɜɔ ɚɛɑɜɌɞɔɎəɧɡ ɎɘɑɤɌɞɑɗɨɝɞɎɌɡ.  

ȹɑɚɞɦɑɘɗɑɘɧɘ ɖɚɘɛɚəɑəɞɚɘ ɍɚɗɨɤɔəɝɞɎɌ 

ɚɛɑɜɌɢɔɕ əɌ ɝɑɜɐɢɑ ɫɎɗɫɑɞɝɫ ɔɝɖɟɝɝɞɎɑəəɚɑ 

ɖɜɚɎɚɚɍɜɌɥɑəɔɑ (ȴȶ), ɚɐəɌɖɚ ɜɫɐ ɝɚɛɜɚɎɚɒ-

ɐɌɪɥɔɡ ɑɏɚ ɠɌɖɞɚɜɚɎ əɑɝɑɞ ɓəɌɣɔɘɟɪ ɟɏɜɚɓɟ 

ɐɗɫ ɚɜɏɌəɚɎ ɔ ɝɔɝɞɑɘ ɛɌɢɔɑəɞɌ, Ɏ ɞɚɘ ɣɔɝɗɑ 

ɜɔɝɖ ɜɌɓɎɔɞɔɫ əɑɎɜɚɗɚɏɔɣɑɝɖɔɡ ɛɚɝɗɑɚɛɑɜɌ-

ɢɔɚəəɧɡ ɚɝɗɚɒəɑəɔɕ. Ȯ ɜɑɤɑəɔɔ ɩɞɚɕ ɛɜɚ-

ɍɗɑɘɧ ɍɑɝɝɛɚɜəɚ ɍɚɗɨɤɟɪ ɜɚɗɨ ɔɏɜɌɪɞ ɜɌɓ-

ɗɔɣəɧɑ ɘɑɞɚɐɧ əɑɕɜɚɎɔɓɟɌɗɔɓɌɢɔɔ, Ɏ ɞɚɘ 

ɣɔɝɗɑ ɘɑɞɚɐɧ ɫɐɑɜəɚɕ ɐɔɌɏəɚɝɞɔɖɔ, ɖɚɞɚɜɧɑ 

ɐɌɪɞ ɢɑəəɟɪ ɔəɠɚɜɘɌɢɔɪ ɐɗɫ ɖɗɔəɔɣɑɝɖɔɡ 

ɝɛɑɢɔɌɗɔɝɞɚɎ ɚ ɝɚɝɞɚɫəɔɔ ɝɞɜɟɖɞɟɜɧ ɔ 

ɠɟəɖɢɔɔ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ, ɣɞɚ ɛɚɓɎɚɗɫɑɞ 

ɛɜɚɔɓɎɚɐɔɞɨ ɛɜɚɠɔɗɌɖɞɔɖɟ ɚɝɗɚɒəɑəɔɕ, 

ɝɎɚɑɎɜɑɘɑəəɚ ɎɧɫɎɗɫɞɨ ɔ ɚɝɟɥɑɝɞɎɗɫɞɨ ɞɑ-

ɜɌɛɔɪ ɎɚɓəɔɖɌɪɥɑɕ ɛɌɞɚɗɚɏɔɔ.  Ȯ ɝɚɎɜɑ-

ɘɑəəɧɡ ɛɟɍɗɔɖɌɢɔɫɡ ɚɞɐɑɗɨəɧɑ ɌɎɞɚɜɧ ɟɖɌ-

ɓɧɎɌɪɞ əɌ əɑɚɍɡɚɐɔɘɚɝɞɨ əɑ ɞɚɗɨɖɚ ɛɜɚɎɑ-

ɐɑəɔɫ ɐɚɚɛɑɜɌɢɔɚəəɚɏɚ əɑɕɜɚɛɝɔɡɚɗɚɏɔɣɑ-

ɝɖɚɏɚ ɞɑɝɞɔɜɚɎɌəɔɫ ɝ ɢɑɗɨɪ ɚɛɜɑɐɑɗɑəɔɫ ɍɌ-

ɓɚɎɚɏɚ ɟɜɚɎəɫ ɖɚɏəɔɞɔɎəɧɡ ɠɟəɖɢɔɕ, əɚ ɔ 

ɝɚɛɚɝɞɌɎɗɑəɔɫ ɛɚɗɟɣɑəəɧɡ ɜɑɓɟɗɨɞɌɞɚɎ ɝ 

ɐɌəəɧɘɔ əɑɕɜɚɠɔɓɔɚɗɚɏɔɣɑɝɖɔɡ ɔ əɑɕɜɚɎɔ-

ɓɟɌɗɔɓɌɢɔɚəəɧɡ ɘɑɞɚɐɚɎ ɐɔɌɏəɚɝɞɔɖɔ [1]. 

ɋɐɑɜəɌɫ ɎɔɓɟɌɗɔɓɌɢɔɫ ɚɛɜɑɐɑɗɫɑɞɝɫ 

ɖɌɖ ɠɟəɖɢɔɚəɌɗɨəɌɫ ɔɗɔ ɘɚɗɑɖɟɗɫɜəɌɫ əɑɕ-

ɜɚɎɔɓɟɌɗɔɓɌɢɔɫ, ɑɑ ɏɗɌɎəɚɑ ɚɞɗɔɣɔɑ ɚɞ ɐɜɟ-

ɏɔɡ ɘɑɞɚɐɚɎ Ɏ ɞɚɘ, ɣɞɚ ɚəɌ ɠɚɖɟɝɔɜɟɑɞɝɫ əɌ 

ɠɔɓɔɚɗɚɏɔɣɑɝɖɔɡ ɛɜɚɢɑɝɝɌɡ, Ɍ əɑ əɌ ɌəɌɞɚ-

ɘɔɔ [2]. Ȯ ɞɚ ɒɑ Ɏɜɑɘɫ ɏɔɍɜɔɐəɌɫ ɎɔɓɟɌɗɔɓɌ-

ɢɔɫ Ɏ ɠɚɜɘɑ ȻɉȾ/ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌ-

ɠɔɔ (ȻɉȾ/ȶȾ) ɔ ɚɐəɚɠɚɞɚəəɚɕ ɩɘɔɝɝɔɚəəɚɕ 

ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ-ȶȾ (ȺɀɉȶȾ/ȶȾ) 

ɟəɔɖɌɗɨəɌ Ɏ ɝɎɚɑɕ ɝɛɚɝɚɍəɚɝɞɔ ɚɐəɚɎɜɑɘɑə-

əɚ ɛɜɑɐɚɝɞɌɎɗɫɞɨ ɖɌɖ ɠɟəɖɢɔɚəɌɗɨəɟɪ, ɞɌɖ 

ɔ ɌəɌɞɚɘɔɣɑɝɖɟɪ ɔəɠɚɜɘɌɢɔɪ [3]. Ȼɜɔ ɛɚ-

ɘɚɥɔ ȻɉȾ ɍɧɗɔ ɔɓɟɣɑəɧ ɘəɚɏɚɣɔɝɗɑəəɧɑ 

Ɏɚɛɜɚɝɧ, ɓɌɞɜɌɏɔɎɌɪɥɔɑ əɚɜɘɌɗɨəɟɪ ɔ ɛɌ-

ɞɚɗɚɏɔɣɑɝɖɟɪ ɠɟəɖɢɔɔ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ. Ⱥɐ-

əɚɠɚɞɚəəɌɫ ɩɘɔɝɝɔɚəəɌɫ ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚ-

ɘɚɏɜɌɠɔɫ (ȺɀɉȶȾ) ɓɌɣɌɝɞɟɪ ɝɛɚɝɚɍəɌ ɛɚɗɟ-

ɣɔɞɨ ɞɟ ɒɑ ɐɔɌɏəɚɝɞɔɣɑɝɖɟɪ ɔəɠɚɜɘɌɢɔɪ, 

ɣɞɚ ɔ ȻɉȾ, ɚɐəɌɖɚ ɫɎɗɫɑɞɝɫ ɘɑəɑɑ ɐɚɜɚɏɚɝɞɚ-

ɫɥɑɕ ɔ ɍɚɗɑɑ ɐɚɝɞɟɛəɚɕ ɌɗɨɞɑɜəɌɞɔɎɚɕ. ȰɌə-

əɧɑ, ɖɚɞɚɜɧɑ ɜɌɝɖɜɧɎɌɪɞɝɫ ɘɑɞɚɐɚɘ 

ȺɀɉȶȾ, əɑɝɟɞ ɎɌɒəɟɪ ɐɗɫ ɖɗɔəɔɢɔɝɞɚɎ ɔə-

ɠɚɜɘɌɢɔɪ ɚ ɘɑɞɌɍɚɗɔɣɑɝɖɚɕ ɌɖɞɔɎəɚɝɞɔ 

ɖɗɑɞɚɖ, ɛɑɜɠɟɓɔɔ ɘɚɓɏɚɎɚɕ ɞɖɌəɔ, ɩɖɝɛɜɑɝ-

ɝɔɔ ɜɑɢɑɛɞɚɜɚɎ ɔ ɐɜ.  ȾɌɖɒɑ ȺɀɉȶȾ ɛɚɓɎɚ-

ɗɫɑɞ ɛɜɚɎɚɐɔɞɨ ɞɚɛɔɣɑɝɖɟɪ ɚɢɑəɖɟ ɝɚɝɞɚɫ-

əɔɫ ɘɔɖɜɚɢɔɜɖɟɗɫɢɔɔ, ɜɑɏɔɚəɌɜəɚɏɚ ɘɚɓɏɚ-

Ɏɚɏɚ ɖɜɚɎɚɞɚɖɌ (ɜȸȶ) ɔ ɠɟəɖɢɔɚəɌɗɨəɚɏɚ ɜɑ-

ɓɑɜɎɌ ɢɑɜɑɍɜɚɎɌɝɖɟɗɫɜəɚɏɚ ɜɟɝɗɌ. ȶȾ Ɏ ɏɔ-

ɍɜɔɐəɧɡ ɚɍɝɗɑɐɚɎɌəɔɫɡ Ɏɧɛɚɗəɫɑɞ ɐɎɚɕəɟɪ 

ɠɟəɖɢɔɪ: ɩɞɚ ɝɚɛɚɝɞɌɎɗɑəɔɑ ɌəɌɞɚɘɔɣɑɝɖɚɕ 

ɖɌɜɞɔəɧ ɝ ɓɚəɌɘɔ əɌɜɟɤɑəəɚɕ ɠɟəɖɢɔɚ-

əɌɗɨəɚɕ ɌɖɞɔɎəɚɝɞɔ, Ɍ ɞɌɖɒɑ ɖɚɜɜɑɖɢɔɫ ɓɌ-

ɞɟɡɌəɔɫ, ɛɚɓɎɚɗɫɪɥɌɫ ɝɐɑɗɌɞɨ ɛɚɛɜɌɎɖɔ əɌ 

ɚɝɗɌɍɗɑəɔɑ ɔɓɗɟɣɑəɔɫ ɐɗɫ ɝɞɜɟɖɞɟɜ, ɜɌɝɛɚ-

ɗɚɒɑəəɧɡ əɌ ɜɌɓəɚɕ ɏɗɟɍɔəɑ. ȳɌ ɛɚɝɗɑɐəɔɑ 

ɐɑɝɫɞɔɗɑɞɔɫ ȺɀɉȶȾ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɝɚɓɐɌɗɌ 

ɛɜɚɣəɟɪ ɐɚɖɌɓɌɞɑɗɨəɟɪ ɍɌɓɟ ɔ Ɏ əɌɝɞɚɫɥɑɑ 

Ɏɜɑɘɫ ɜɑɖɚɘɑəɐɟɑɞɝɫ ɛɜɚɠɑɝɝɔɚəɌɗɨəɧɘɔ 

ɝɚɚɍɥɑɝɞɎɌɘɔ ɐɗɫ ɘəɚɏɚɣɔɝɗɑəəɧɡ ɛɚɖɌɓɌ-

əɔɕ [4]. ȺɀɉȶȾ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ əɌ ɝɑɏɚ-

ɐəɫɤəɔɕ ɐɑəɨ ɤɔɜɚɖɚ ɔɝɛɚɗɨɓɟɑɞɝɫ ɐɗɫ ɐɔɌ-

ɏəɚɝɞɔɖɔ ɢɑɜɑɍɜɚɎɌɝɖɟɗɫɜəɧɡ ɓɌɍɚɗɑɎɌəɔɕ, 

ɐɗɫ ɚɢɑəɖɔ ɛɌɢɔɑəɞɚɎ ɝ ɛɚɐɚɓɜɑəɔɑɘ əɌ ɐɑ-

ɘɑəɢɔɪ, ɐɗɫ ɗɚɖɌɗɔɓɌɢɔɔ ɩɛɔɗɑɛɞɔɣɑɝɖɔɡ 

ɚɣɌɏɚɎ, ɐɗɫ ɚɛɜɑɐɑɗɑəɔɫ ɛɜɚɏəɚɓɌ ɟ ɍɚɗɨəɧɡ 

ɝ ɡɜɚəɔɣɑɝɖɔɘɔ əɌɜɟɤɑəɔɫɘɔ ɖɜɚɎɚɚɍɜɌɥɑ-

əɔɫ, ɎɧɍɚɜɌ ɞɌɖɞɔɖɔ ɗɑɣɑəɔɫ ɔ ɚɝɟɥɑɝɞɎɗɑ-

əɔɫ ɖɚəɞɜɚɗɫ ɩɠɠɑɖɞɔɎəɚɝɞɔ ɛɜɚɎɚɐɔɘɚɕ 

ɞɑɜɌɛɔɔ, ɐɗɫ ɚɢɑəɖɔ ɝɘɑɜɞɔ ɘɚɓɏɌ [5]. Ȯ ɞɚ 

ɒɑ Ɏɜɑɘɫ, ɛɚ ɘəɑəɔɪ ɜɫɐɌ ɌɎɞɚɜɚɎ, ɝɞɚɔɞ 

ɛɚɘəɔɞɨ, ɣɞɚ ɗɪɍɚɕ ɘɑɞɚɐ əɑɕɜɚɎɔɓɟɌɗɔɓɌ-

ɢɔɔ, Ɏ ɞɚɘ ɣɔɝɗɑ ȺɀɉȶȾ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ, 

ɎɝɑɏɐɌ ɐɚɗɒɑə ɛɜɔɘɑəɫɞɨɝɫ Ɏ ɝɚɣɑɞɌəɔɔ ɝ 

ɖɗɔəɔɣɑɝɖɚɕ ɚɢɑəɖɚɕ, ɛɚɝɖɚɗɨɖɟ ɚɞɐɑɗɨəɚ 

Ɏɓɫɞɧɑ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɑ ɐɌəəɧɑ Ɏɝɑ ɒɑ əɑɝɟɞ 

ɞɚɗɨɖɚ ɐɚɛɚɗəɔɞɑɗɨəɚɑ Ɏɞɚɜɚɝɞɑɛɑəəɚɑ ɓəɌ-

ɣɑəɔɑ ɛɚ ɚɞəɚɤɑəɔɪ ɖ ɖɗɔəɔɣɑɝɖɚɕ ɖɌɜɞɔəɑ 

[4].  

ȺɀɉȶȾ ɚɞɜɌɒɌɑɞ ɜɌɝɛɜɑɐɑɗɑəɔɑ Ɏ ɞɖɌ-

əɔ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ əɑɕɜɚɝɛɑɢɔɠɔɣɑɝɖɔɡ ɜɌ-

Ȼ 
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ɐɔɚɠɌɜɘɌɢɑɎɞɔɣɑɝɖɔɡ ɛɜɑɛɌɜɌɞɚɎ (ȼɀȻ), 

ɝɎɫɓɌəəɧɡ ɝ ɜɌɐɔɚɔɓɚɞɚɛɌɘɔ, ɛɜɚɛɚɜɢɔɚ-

əɌɗɨəɚ ɘɚɓɏɚɎɚɘɟ ɖɜɚɎɚɞɚɖɟ [6]. ȻɑɜɎɧɘɔ 

ɛɜɔɘɑəɫɎɤɔɘɔɝɫ ɔəɐɔɖɌɞɚɜɌɘɔ ɍɧɗɔ ɐɔɠ-

ɠɟəɐɔɜɟɪɥɔɑ ɘɚɗɑɖɟɗɧ, əɌɖɚɛɗɑəɔɑ ɖɚɞɚ-

ɜɧɡ ɓɌɎɔɝɑɗɚ ɚɞ ɛɚɝɞɟɛɗɑəɔɫ Ɏ ɏɚɗɚɎəɚɕ ɘɚɓɏ 

ɣɑɜɑɓ ɌɜɞɑɜɔɌɗɨəɟɪ ɝɔɝɞɑɘɟ (ɢɑɜɑɍɜɌɗɨəɌɫ 

ɛɑɜɠɟɓɔɫ) ɔ ɚɞ ɏɜɌɐɔɑəɞɌ ɖɚəɢɑəɞɜɌɢɔɔ 

ɘɑɒɐɟ ɌɜɞɑɜɔɌɗɨəɚɕ ɖɜɚɎɨɪ ɔ ɞɖɌəɨɪ ɏɚ-

ɗɚɎəɚɏɚ ɘɚɓɏɌ. ȹɑɝɖɚɗɨɖɚ ɛɚɓɒɑ ɍɧɗɔ ɜɌɓɜɌ-

ɍɚɞɌəɧ ɔəɐɔɖɌɞɚɜɧ, ɚɞɜɌɒɌɪɥɔɑ ɝɞɌɞɔɣɑ-

ɝɖɚɑ əɌɖɚɛɗɑəɔɑ Ɏ ȯȸ (IMP, HIPDM, HMPAO ɔ 

ECD). ɉɞɔ ɜɌɐɔɚɠɌɜɘɛɜɑɛɌɜɌɞɧ ɎɎɚɐɫɞɝɫ Ɏ 

ɛɑɜɔɠɑɜɔɣɑɝɖɟɪ Ɏɑəɚɓəɟɪ ɝɔɝɞɑɘɟ, ɔɓɎɗɑ-

ɖɌɪɞɝɫ ɘɚɓɏɚɘ ɛɜɔ ɛɑɜɎɚəɌɣɌɗɨəɚɘ ɛɜɚɡɚɒ-

ɐɑəɔɔ ɛɚ ɌɜɞɑɜɔɌɗɨəɚɘɟ ɜɟɝɗɟ ɔ ɝɚɡɜɌəɫɪɞ-

ɝɫ ɛɜɚɛɚɜɢɔɚəɌɗɨəɚ ɜɌɝɛɜɑɐɑɗɑəɔɪ ɘɚɓɏɚɎɚ-

ɏɚ ɖɜɚɎɚɞɚɖɌ. Ⱥəɔ ɐɚɝɞɌɞɚɣəɚ ɝɞɌɍɔɗɨəɧ in 

vivo, ɣɞɚ ɛɚɓɎɚɗɫɑɞ ɛɚɗɟɣɌɞɨ ɔɓɚɍɜɌɒɑəɔɫ Ɏ 

ɞɑɣɑəɔɑ ɚɛɜɑɐɑɗɑəəɚɏɚ ɛɑɜɔɚɐɌ Ɏɜɑɘɑəɔ ɛɚ-

ɝɗɑ ɔəɦɑɖɢɔɔ. ȹɌɔɍɚɗɑɑ ɤɔɜɚɖɚ ɔɝɛɚɗɨɓɟɑ-

ɘɧɘɔ ɝɞɌɞɔɣɑɝɖɔɘɔ ȼɀȻ ɫɎɗɫɪɞɝɫ 99mTc-

ECD (ɩɞɔɗɢɔɝɞɑɔəɌɞ-ɐɔɘɑɜ) ɔ 99mTc-HMPAO 

(ɏɑɖɝɌɘɑɞɔɗɛɜɚɛɔɗɑəɌɘɔəɚɖɝɔɘ). ɉɞɔ ɛɜɑɛɌ-

ɜɌɞɧ ɚɍɗɌɐɌɪɞ ɝɎɚɕɝɞɎɚɘ ɝɎɚɍɚɐəɚɕ ɐɔɠɠɟ-

ɓɔɔ ɣɑɜɑɓ ɏɑɘɌɞɚɩəɢɑɠɌɗɔɣɑɝɖɔɕ ɍɌɜɨɑɜ ɓɌ 

ɝɣɑɞ ɗɔɛɚɠɔɗɨəɚɝɞɔ, ɞɌɖɒɑ ɛɜɔ ɛɑɜɎɚɘ ɛɜɚ-

ɡɚɒɐɑəɔɔ ɣɑɜɑɓ ɘɚɓɏɚɎɚɑ ɖɜɚɎɚɚɍɜɌɥɑəɔɑ 

ɛɚɝɗɑ ɎəɟɞɜɔɎɑəəɚɏɚ ɎɎɑɐɑəɔɫ ɚɞɘɑɣɌɑɞɝɫ ɔɡ 

ɎɧɝɚɖɌɫ ɩɖɝɞɜɌɖɢɔɫ ɔɓ ɖɜɚɎɑəɚɝəɚɏɚ ɜɟɝɗɌ 

[7].  

ȮɔɓɟɌɗɨəɌɫ ɚɢɑəɖɌ ɐɌəəɧɡ ȺɀɉȶȾ/ȶȾ 

ɛɚ-ɛɜɑɒəɑɘɟ ɫɎɗɫɑɞɝɫ əɌɔɍɚɗɑɑ ɜɌɝɛɜɚɝɞɜɌ-

əɑəəɧɘ ɘɑɞɚɐɚɘ ɌəɌɗɔɓɌ, ɚɐəɌɖɚ ɐɗɫ ɛɚɗəɚ-

ɢɑəəɚɏɚ ɖɗɔəɔɣɑɝɖɚɏɚ ɛɜɔɘɑəɑəɔɫ ɞɜɑɍɟɑɞɝɫ 

ɛɚɗɟɣɑəɔɑ ɖɚɗɔɣɑɝɞɎɑəəɧɡ ɛɌɜɌɘɑɞɜɚɎ. ȶɌɖ 

ɛɜɌɎɔɗɚ, əɌɖɚɛɗɑəɔɑ ɜɌɐɔɚɠɌɜɘɛɜɑɛɌɜɌɞɌ Ɏ 

ɏɚɗɚɎəɚɘ ɘɚɓɏɑ Ɏ əɚɜɘɑ ɡɌɜɌɖɞɑɜɔɓɟɑɞɝɫ 

ɝɔɘɘɑɞɜɔɣəɧɘ ɓɌɡɎɌɞɚɘ Ɏ ɚɍɚɔɡ ɛɚɗɟɤɌɜɔ-

ɫɡ. Ƚɑɜɚɑ ɎɑɥɑɝɞɎɚ ɍɚɗɑɑ ɔəɞɑəɝɔɎəɚ əɌɖɌɛ-

ɗɔɎɌɑɞ ȼɀȻ ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɍɑɗɧɘ Ɏɑɥɑ-

ɝɞɎɚɘ. Ƚɚɚɞəɚɤɑəɔɑ əɌɖɚɛɗɑəɔɫ ɝɑɜɧɘ ɔ 

ɍɑɗɧɘ ɎɑɥɑɝɞɎɚɘ ɝɚɝɞɌɎɗɫɑɞ ɛɜɔɍɗɔɓɔɞɑɗɨəɚ 

4:1. ȹɌ ɩɞɟ ɚɍɥɟɪ ɖɌɜɞɔəɟ ɜɌɝɛɜɑɐɑɗɑəɔɫ 

ȼɀȻ ɘɚɏɟɞ Ɏɗɔɫɞɨ ɜɌɓɗɔɣəɧɑ ɝɞɔɘɟɗɧ (ɓɜɔ-

ɞɑɗɨəɧɑ, ɝɗɟɡɚɎɧɑ ɔ ɝɚɘɌɞɚɝɑəɝɚɜəɧɑ) ɚɖɜɟ-

ɒɌɪɥɑɕ ɝɜɑɐɧ, ɣɞɚ ɞɜɑɍɟɑɞ ɝɚɍɗɪɐɑəɔɑ 

ɚɛɜɑɐɑɗɑəəɧɡ ɟɝɗɚɎɔɕ Ɏ ɘɚɘɑəɞ ɎɎɑɐɑəɔɫ 

ɔəɐɔɖɌɞɚɜɌ. ȻɌɞɚɗɚɏɔɣɑɝɖɔɑ ɔɓɘɑəɑəɔɫ ɛɜɔ 

ȺɀɉȶȾ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɛɜɔ ɎɔɓɟɌɗɨəɚɕ 

ɚɢɑəɖɑ ɛɜɚɫɎɗɫɪɞɝɫ Ɏ Ɏɔɐɑ əɑɚɐəɚɜɚɐəɚɏɚ 

ɜɌɝɛɜɑɐɑɗɑəɔɫ ȼɀȻ. Ƚəɔɒɑəɔɑ əɌɖɚɛɗɑəɔɫ 

ɔəɐɔɖɌɞɚɜɌ ɘɚɒɑɞ ɏɚɎɚɜɔɞɨ ɚɍ ɔɤɑɘɔɣɑɝɖɔɡ 

ɔɓɘɑəɑəɔɫɡ, ɚɍɗɌɝɞɔ ɝ ɛɚɗəɧɘ ɚɞɝɟɞɝɞɎɔɑɘ 

əɌɖɚɛɗɑəɔɫ ȼɀȻ ɘɚɏɟɞ əɌɍɗɪɐɌɞɨɝɫ ɛɜɔ ɔə-

ɠɌɜɖɞɑ ɘɚɓɏɌ, Ɍ ɓɚəɧ ɝ ɛɚɎɧɤɑəəɧɘ ɓɌɡɎɌ-

ɞɚɘ ȼɀȻ ɘɚɏɟɞ ɏɚɎɚɜɔɞɨ ɚ ɛɚɝɗɑɚɛɑɜɌɢɔɚə-

əɚɕ ɏɔɛɑɜɛɑɜɠɟɓɔɔ ɔɗɔ əɌɍɗɪɐɌɞɨɝɫ Ɏ ɚɣɌ-

ɏɌɡ ɝ ɛɚɎɧɤɑəəɚɕ ɌɖɞɔɎəɚɝɞɨɪ ɛɜɔ ɩɛɔɗɑɛ-

ɞɔɣɑɝɖɔɡ ɛɜɔɛɌɐɖɌɡ. ȮɌɒəɚ ɛɚɘəɔɞɨ, ɣɞɚ 

ɩɞɔ ɔɓɘɑəɑəɔɫ ɜȸȶ əɑɝɛɑɢɔɠɔɣəɧ [8]. Ȼɜɚ-

ɍɗɑɘɌ ɎɔɓɟɌɗɨəɚɕ ɚɢɑəɖɔ ɖɜɚɑɞɝɫ Ɏ Ɏɧɝɚɖɚɕ 

ɎɌɜɔɌɍɑɗɨəɚɝɞɔ ɔəɞɑɜɛɜɑɞɌɢɔɔ ɐɌəəɧɡ 

ɘɑɒɐɟ ɔɝɝɗɑɐɚɎɌɞɑɗɫɘɔ, əɌɡɚɐɔɞɝɫ Ɏ ɝɔɗɨ-

əɚɕ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɚɛɧɞɌ ɝɛɑɢɔɌɗɔɝɞɌ.  Ȯ 

ɛɚɝɗɑɐəɑɑ Ɏɜɑɘɫ, ɝɚɎɑɜɤɑəɝɞɎɚɎɌəɔɑ ɞɑɡəɚ-

ɗɚɏɔɕ ɔ ɛɜɚɏɜɌɘɘəɚɏɚ ɚɍɑɝɛɑɣɑəɔɫ ɛɚɓɎɚɗɫ-

ɪɞ ɘɑɞɚɐɟ ȺɀɉȶȾ ɝɞɌəɚɎɔɞɨɝɫ ɍɚɗɑɑ ɩɠɠɑɖ-

ɞɔɎəɧɘ ɔəɝɞɜɟɘɑəɞɚɘ Ɏ ɔɓɟɣɑəɔɔ ɛɑɜɠɟɓɔɔ 

ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ. ȽɚɎɜɑɘɑəəɚɑ ɛɜɚɏɜɌɘɘəɚɑ 

ɚɍɑɝɛɑɣɑəɔɑ ɛɚɓɎɚɗɫɑɞ ɚɝɟɥɑɝɞɎɔɞɨ ɖɚɗɔɣɑ-

ɝɞɎɑəəɧɕ ɌəɌɗɔɓ ɔɓɚɍɜɌɒɑəɔɕ, ɛɚɗɟɣɔɞɨ 

ɐɌəəɧɑ Ɏ Ɏɔɐɑ ɞɜɑɡɘɑɜəɚɏɚ ɌəɌɞɚɘɚ-

ɞɚɛɚɏɜɌɠɔɣɑɝɖɚɏɚ ɛɜɑɐɝɞɌɎɗɑəɔɫ ɝ ɢɎɑɞɚɎɚɕ 

ɔəɐɔɖɌɢɔɑɕ ɓɚə ɝ əɌɜɟɤɑəɔɑɘ ɛɑɜɠɟɓɔɔ. Ȼɚ 

ɘəɑəɔɪ ɜɫɐɌ ɌɎɞɚɜɚɎ, ɛɜɔɘɑəɑəɔɑ ȺɀɉȶȾ 

ȯȸ ɌɖɞɟɌɗɨəɚ Ɏ ɖɗɔəɔɣɑɝɖɚɘ Ɏɑɐɑəɔɔ ɍɚɗɨ-

əɧɡ ɛɜɔ ɐɔəɌɘɔɣɑɝɖɚɘ ɖɚəɞɜɚɗɑ ɐɚ ɔ ɛɚɝɗɑ 

ɚɛɑɜɌɞɔɎəɧɡ ɎɘɑɤɌɞɑɗɨɝɞɎ. ȬəɌɗɔɓ əɌ ɚɝəɚ-

Ɏɑ Ɏɚɖɝɑɗɑɕ ɔɝɛɚɗɨɓɟɑɞ ɝɞɌɞɔɝɞɔɣɑɝɖɔɑ ɘɑɞɚ-

ɐɧ ɐɗɫ ɚɛɜɑɐɑɗɑəɔɫ ɜɌɓɗɔɣɔɕ ɘɑɒɐɟ ɏɜɟɛ-

ɛɌɘɔ, ɘɚɒɑɞ ɔɝɛɚɗɨɓɚɎɌɞɨɝɫ Ɏ ɖɗɔəɔɣɑɝɖɚɕ 

ɛɜɌɖɞɔɖɑ ɐɗɫ ɚɛɜɑɐɑɗɑəɔɫ ɝɞɌɞɔɝɞɔɣɑɝɖɚɏɚ 

ɚɞɖɗɚəɑəɔɫ ɔɓɚɍɜɌɒɑəɔɕ ɚɞɐɑɗɨəɚɏɚ ɝɟɍɦɑɖ-

ɞɌ ɚɞ ɍɌɓɧ ɐɌəəɧɡ əɚɜɘɌɗɨəɧɡ ɓəɌɣɑəɔɕ. 

ȶɌɖ ɌɗɨɞɑɜəɌɞɔɎɌ ɔɝɛɚɗɨɓɟɑɞɝɫ ɛɚɗɟɖɚɗɔɣɑ-

ɝɞɎɑəəɧɕ ɘɑɞɚɐ (ɜɔɝ. 1) ɝɜɌɎəɑəɔɫ ɟɜɚɎəɫ 

əɌɖɚɛɗɑəɔɫ ȼɀȻ Ɏ ɚɍɗɌɝɞɔ ɔəɞɑɜɑɝɌ ɝ ɜɑɠɑ-

ɜɑəɝəɚɕ ɓɚəɚɕ ɝ ɝɚɡɜɌəɑəəɧɘ ɖɜɚɎɚɞɚɖɚɘ 

(əɌɛɜɔɘɑɜ, ɘɚɝɞ, ɘɚɓɒɑɣɚɖ ɔɗɔ Ɏɑɝɨ ɘɚɓɏ) [7]. 

ȾɌɖɒɑ ɝɗɑɐɟɑɞ ɚɞɘɑɞɔɞɨ ɎɌɒəɚɝɞɨ ɎɧɍɚɜɌ 

ɠɚɜɘɌɞɌ ɛɜɑɐɚɝɞɌɎɗɑəɔɫ ɐɌəəɧɡ. ȹɑɚɍɡɚɐɔ-

ɘɚ ɔɝɛɚɗɨɓɚɎɌɞɨ ɝɚɎɜɑɘɑəəɚɑ ɛɜɚɏɜɌɘɘəɚɑ 

ɚɍɑɝɛɑɣɑəɔɑ, ɖɚɞɚɜɚɑ ɝɛɚɝɚɍəɚ ɚɍɑɝɛɑɣɔɞɨ 

ɎɔɓɟɌɗɨəɚ ɐɚɝɞɟɛəɟɪ ɔ ɛɚəɫɞəɟɪ ɐɗɫ ɖɗɔəɔ-

ɢɔɝɞɚɎ ɔ ɛɌɢɔɑəɞɚɎ ɔəɠɚɜɘɌɢɔɪ, Ɏ ɞɚɘ ɣɔɝ-

ɗɑ 3D-ɖɌɜɞɔəɟ ɝ ɚɍɚɓəɌɣɑəəɧɘɔ ɔɓɘɑəɑəɔɫ-

ɘɔ.  

ȴɝɝɗɑɐɚɎɌəɔɫ ɛɑɜɠɟɓɔɔ ɏɚɗɚɎəɚɏɚ ɘɚɓ-

ɏɌ ɘɑɞɚɐɚɘ ɚɐəɚɠɚɞɚəəɚɕ ɩɘɔɝɝɔɚəəɚɕ ɞɚ-

ɘɚɏɜɌɠɔɔ Ɏ ɝɚɣɑɞɌəɔɔ ɝ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚ-

ɘɚɏɜɌɠɔɑɕ ɘɚɏɟɞ ɝɞɌɞɨ ɚɛɞɔɘɌɗɨəɧɘ ɜɑɤɑ-

əɔɑɘ ɐɗɫ ɖɗɔəɔɣɑɝɖɚɏɚ Ɏɑɐɑəɔɫ ɛɌɢɔɑəɞɚɎ ɝ 

ɝɚɝɟɐɔɝɞɚɕ ɛɌɞɚɗɚɏɔɑɕ, Ɏ ɣɌɝɞəɚɝɞɔ ɛɜɔ ɍɚ-

ɗɑɓəɔ ȸɚɕɫ-ȸɚɕɫ, ɚɝɚɍɑəəɚ ɖɚɏɐɌ ɠɟəɖɢɔɚ-

əɌɗɨəɧɑ əɌɜɟɤɑəɔɫ ɛɜɑɎɌɗɔɜɟɪɞ əɌɐ ɔɓɘɑ-

əɑəɔɫɘɔ ɝɞɜɟɖɞɟɜɧ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ. ȰɌəəɧɑ 

ɖɚɘɍɔəɔɜɚɎɌəəɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɚɍɗɌɐɌɪɞ 

ɜɫɐɚɘ ɐɚɝɞɚɔəɝɞɎ, ɍɗɌɏɚɐɌɜɫ ɝɚɣɑɞɌəɔɪ 

ɠɟəɖɢɔɚəɌɗɨəɚɕ ɔəɠɚɜɘɌɢɔɔ ɔ ɐɌəəɧɡ 

ɌəɌɞɚɘɔɣɑɝɖɚɕ ɝɞɜɟɖɞɟɜɧ. ȭɚɗɑɓəɨ ȸɚɕɫ-

ȸɚɕɫ ɛɜɑɐɝɞɌɎɗɫɑɞ ɝɚɍɚɕ ɛɜɚɏɜɑɝɝɔɜɟɪɥɑɑ 

ɢɑɜɑɍɜɚɎɌɝɖɟɗɫɜəɚɑ ɓɌɍɚɗɑɎɌəɔɑ, ɡɌɜɌɖɞɑɜɔ-

ɓɟɪɥɑɑɝɫ ɝɟɒɑəɔɑɘ ɛɜɚɝɎɑɞɌ ɔɗɔ ɚɖɖɗɪɓɔɑɕ 

ɐɔɝɞɌɗɨəɧɡ ɚɞɐɑɗɚɎ Ɏəɟɞɜɑəəɑɕ ɝɚəəɚɕ Ɍɜ-

ɞɑɜɔɔ (ȮȽȬ) ɔ ɜɌɓɎɔɞɔɑɘ ɖɚɗɗɌɞɑɜɌɗɨəɧɡ ɝɚ-

ɝɟɐɚɎ. Ƚɞɑəɚɓ ɔ  ɚɖɖɗɪɓɔɫ  ȮȽȬ  ɛɜɔɎɚɐɫɞ  ɖ  
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ɝəɔɒɑəɔɪ ɜȸȶ, ɣɞɚ ɝɚɛɜɚɎɚɒɐɌɑɞɝɫ ɝɔɘɛ-

ɞɚɘɌɞɔɖɚɕ ɔɤɑɘɔɔ ɔ ɝɛɚɝɚɍɝɞɎɟɑɞ ɛɚɫɎɗɑ-

əɔɪ ɖɚɗɗɌɞɑɜɌɗɨəɧɡ ɗɚɘɖɔɡ ɝɚɝɟɐɚɎ. Ȯ ɜɌɍɚ-

ɞɑ Lou J. ɔ ɝɚɌɎɞ. ɍɧɗɚ ɛɜɚɎɑɐɑəɚ ɚɍɝɗɑɐɚɎɌ-

əɔɑ 72 ɛɌɢɔɑəɞɚɎ ɝ ɍɚɗɑɓəɨɪ ȸɚɕɫ-ȸɚɕɫ ɐɚ 

ɔ ɛɚɝɗɑ ɚɛɑɜɌɞɔɎəɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ. ȬɎɞɚ-

ɜɧ ɛɚɐɣɑɜɖɔɎɌɪɞ, ɣɞɚ ɖɚɗɔɣɑɝɞɎɑəəɌɫ ɚɢɑə-

ɖɌ ȺɀɉȶȾ/ȶȾ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɛɜɚɏɜɌɘɘ-

əɚɏɚ ɚɍɑɝɛɑɣɑəɔɫ NeuroGam ɐɌɑɞ ɚɍɦɑɖɞɔɎ-

əɟɪ ɚɢɑəɖɟ ɢɑɜɑɍɜɌɗɨəɚɕ ɛɑɜɠɟɓɔɔ ɛɚɜɌ-

ɒɑəəɚɕ ɖɚɜɧ ɔ ɘɚɓɒɑɣɖɚɎɧɡ ɏɌəɏɗɔɑɎ. Ȼɜɔ-

ɘɑəɑəɔɑ ɐɌəəɚɏɚ ɛɜɚɏɜɌɘɘəɚɏɚ ɚɍɑɝɛɑɣɑəɔɫ 

ɛɚɓɎɚɗɫɑɞ ɎɧɫɎɔɞɨ ɓɚəɟ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɝ 

əɌɜɟɤɑəəɚɕ ɛɑɜɠɟɓɔɑɕ əɌ ɍɚɗɑɑ ɜɌəəɑɘ ɩɞɌ-

ɛɑ ɛɚɝɜɑɐɝɞɎɚɘ ɖɚɗɔɣɑɝɞɎɑəəɚɏɚ ɝɜɌɎəɑəɔɫ. 

ȽɜɑɐɝɞɎɌ ɌəɌɗɔɓɌ ɛɜɚɏɜɌɘɘəɚɏɚ ɚɍɑɝɛɑɣɑəɔɫ 

NeuroGam ɐɔɌɏəɚɝɞɔɜɟɪɞ ɛɑɜɠɟɓɔɪ ɏɚɗɚɎ-

əɚɏɚ ɘɚɓɏɌ ɛɟɞɑɘ ɌɎɞɚɘɌɞɔɣɑɝɖɚɏɚ ɝɜɌɎəɑəɔɫ 

ɝ ɤɌɍɗɚəɚɘ ɝɞɌəɐɌɜɞɔɓɌɢɔɔ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ. 

ȬɎɞɚɜɧ ɚɞɘɑɣɌɪɞ, ɣɞɚ ɞɌɖɔɘ ɚɍɜɌɓɚɘ, əɑ 

ɔɘɑɫ ɏɗɟɍɚɖɔɡ ɓəɌəɔɕ Ɏ ɔəɞɑɜɛɜɑɞɌɢɔɔ ɐɌə-

əɧɡ ɫɐɑɜəɚɕ ɘɑɐɔɢɔəɧ, ɘɚɒəɚ ɛɚɗɟɣɔɞɨ 

ɚɍɥɑɑ ɛɜɑɐɝɞɌɎɗɑəɔɑ ɚɍ ɌəɚɘɌɗɨəɧɡ ɚɍɗɌ-

ɝɞɫɡ ɛɑɜɠɟɓɔɔ. Ȯ ɛɜɑɐɚɛɑɜɌɢɔɚəəɚɘ ɛɑɜɔɚ-

ɐɑ ɘɑɞɚɐɚɘ ȺɀɉȶȾ ɔɘɔ ɍɧɗɚ ɎɧɫɎɗɑəɚ ɝəɔ-

ɒɑəɔɑ ɛɑɜɠɟɓɔɔ ɟ Ɏɝɑɡ ɛɌɢɔɑəɞɚɎ, Ɏ ɞɚ Ɏɜɑ-

ɘɫ ɖɌɖ ɔɓɘɑəɑəɔɫ əɌ ȶȾ ɔ ȸȼȾ ɛɜɌɖɞɔɣɑɝɖɔ 

Ɏ ɛɚɗɚɎɔəɑ ɝɗɟɣɌɑɎ ɚɞɝɟɞɝɞɎɚɎɌɗɔ. Ȯ ɛɚɝɗɑ-

ɚɛɑɜɌɢɔɚəəɚɘ ɛɑɜɔɚɐɑ ɟ ɍɚɗɨɤɔəɝɞɎɌ ɚɞɘɑ-

ɣɌɗɚɝɨ ɟɎɑɗɔɣɑəɔɑ ɛɚɖɌɓɌɞɑɗɑɕ ɛɑɜɠɟɓɔɔ Ɏ 

ɛɑɜɑɐəɔɡ ɚɞɐɑɗɌɡ ɛɚɗɟɤɌɜɔɫ əɌ ɝɞɚɜɚəɑ ɡɔ-

ɜɟɜɏɔɣɑɝɖɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ, ɚɝɚɍɑəəɚ Ɏ 

ɗɚɍəɧɡ, ɞɑɘɑəəɧɡ, Ɏɔɝɚɣəɧɡ ɐɚɗɫɡ, ɛɜɔ ɩɞɚɘ 

ɟ ɚɍɝɗɑɐɟɑɘɧɡ əɌɍɗɪɐɌɗɚɝɨ ɟɡɟɐɤɑəɔɑ ɔɗɔ 

ɚɞɝɟɞɝɞɎɚɎɌɗɔ ɔɓɘɑəɑəɔɫ ɛɑɜɠɟɓɔɔ Ɏ ɓɌɐəɔɡ 

ɚɞɐɑɗɌɡ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɔ ɍɌɓɌɗɨəɧɡ ɏɌəɏɗɔ-

ɫɡ, ɛɜɑɔɘɟɥɑɝɞɎɑəəɚ Ɏ ɓɌɞɧɗɚɣəɚɕ ɐɚɗɑ, 

ɘɚɓɒɑɣɖɑ, ɞɌɗɌɘɟɝɑ ɔ ɡɎɚɝɞɌɞɚɘ ɫɐɜɑ. ȬɎɞɚ-

ɜɧ ɛɚɐɣɑɜɖɔɎɌɪɞ, ɣɞɚ ɛɜɔɘɑəɑəɔɑ ɝɛɑɢɔɌ-

ɗɔɓɔɜɚɎɌəəɚɏɚ ɛɜɚɏɜɌɘɘəɚɏɚ ɚɍɑɝɛɑɣɑəɔɫ 

ɐɗɫ ɌəɌɗɔɓɌ ɛɚɓɎɚɗɫɑɞ ɚɍəɌɜɟɒɔɞɨ ɔɓɘɑəɑ-

əɔɫ ɛɑɜɠɟɓɔɔ ɛɚ ɐɌəəɧɘ ȺɀɉȶȾ, ɖɚɞɚɜɧɘɔ 

ɛɜɑəɑɍɜɑɏɌɪɞ ɛɜɔ ɚɍɧɣəɚɕ ɎɔɓɟɌɗɨəɚɕ 

ɚɢɑəɖɑ [9]. 

ȸɑɞɚɐɔɖɌ ȺɀɉȶȾ ɛɜɑɐɚɝɞɌɎɗɫɑɞ ɢɑə-

əɟɪ ɔəɠɚɜɘɌɢɔɪ ɔ ɛɑɜɑɐ ɜɑɎɌɝɖɟɗɫɜɔɓɌɢɔ-

ɑɕ ɛɜɔ ɐɌəəɚɕ ɛɌɞɚɗɚɏɔɔ. ȾɌɖ Ɏ ɜɌɍɚɞɑ 

Liming Z. ɔ ɝɚɌɎɞ. əɌ 40 ɛɌɢɔɑəɞɌɡ ɝ ɛɚɘɚ-

ɥɨɪ ȺɀɉȶȾ ɛɜɚɐɑɘɚəɝɞɜɔɜɚɎɌɗɔ, ɣɞɚ ɘɚɓ-

ɏɚɎɚɕ ɖɜɚɎɚɞɚɖ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɍɚɗɑɓəɨɪ 

ȸɚɕɫ-ȸɚɕɫ ɚɍɗɌɐɌɑɞ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨɪ ɖ 

əɑɍɚɗɨɤɔɘ ɔɓɘɑəɑəɔɫɘ ɌɜɞɑɜɔɌɗɨəɚɏɚ ɐɌɎ-

ɗɑəɔɫ [10]. Ȯ ɜɌɍɚɞɑ Arai N. ɔ ɝɚɌɎɞ. ɍɧɗɔ ɚɍ-

ɝɗɑɐɚɎɌəɧ 85 ɣɑɗɚɎɑɖ, ɔɝɛɚɗɨɓɚɎɌəɔɑ ȺɀɉȶȾ 

 

ȼɔɝ. 1 (Fig. 1) 

ȼɔɝ. 1.      ȺɀɉȶȾ, ɌɖɝɔɌɗɨəɧɑ ɝɜɑɓɧ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ.  

ȻɚɗɟɖɚɗɔɣɑɝɞɎɑəəɧɕ ɘɑɞɚɐ ɚɢɑəɖɔ ɜȸȶ. Ƚəɔɒɑəɔɑ ɓəɌɣɑəɔɕ ɜȸȶ Ɏ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɘ ɛɑɜɔɚɐɑ.  

Fig. 1.   SPECT, brain, axial slices.  

Semi -quantitative method for assessing CBF. Decrease in CBF in the postoperative period.  
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ɛɚɓɎɚɗɔɗɚ ɚɍəɌɜɟɒɔɞɨ, ɣɞɚ Ɏɧɝɚɖɔɑ ɓəɌɣɑ-

əɔɫ ɜɌɝɛɜɑɐɑɗɑəɔɫ ɏɑɘɚɐɔəɌɘɔɣɑɝɖɚɏɚ 

əɌɛɜɫɒɑəɔɫ ɫɎɗɫɪɞɝɫ ɛɜɑɐɔɖɞɚɜɌɘɔ ɜɌɓɎɔ-

ɞɔɫ ɝɔɘɛɞɚɘɚɎ ɔɤɑɘɔɔ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɍɚɗɑɓ-

əɨɪ ȸɚɕɫ-ȸɚɕɫ [11]. 

ȻɚɖɌɓɌəɔɑ ɖ ɜɑɎɌɝɖɟɗɫɜɔɓɌɢɔɔ ɝɚəəɧɡ 

Ɍɜɞɑɜɔɕ Ɏ ɚɝəɚɎəɚɘ ɚɛɜɑɐɑɗɫɑɞɝɫ ɝɞɑɛɑəɨɪ 

ɝɟɒɑəɔɫ ɝɚɝɟɐɌ, əɌɗɔɣɔɑɘ ɖɗɔəɔɣɑɝɖɚɕ 

ɝɔɘɛɞɚɘɌɞɔɖɔ. Ȯ ɞɚɒɑ Ɏɜɑɘɫ ɔɝɝɗɑɐɚɎɌɞɑɗɔ 

ɟɖɌɓɧɎɌɪɞ əɌ ɎɌɒəɚɝɞɨ ɛɚɗəɚɢɑəəɚɕ ɛɑɜɔɚ-

ɛɑɜɌɢɔɚəəɚɕ ɚɢɑəɖɔ ɝɚɝɞɚɫəɔɫ əɑ ɞɚɗɨɖɚ 

ɝɚəəɧɡ Ɍɜɞɑɜɔɕ, əɚ ɔ ɢɑɜɑɍɜɌɗɨəɚɕ ɏɑɘɚɐɔ-

əɌɘɔɖɔ. ȺɀɉȶȾ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɛɜɚɫɎɔɗɌ 

ɝɑɍɫ ɖɌɖ ɣɟɎɝɞɎɔɞɑɗɨəɧɕ ɘɑɞɚɐ ɐɗɫ ɚɛɜɑɐɑ-

ɗɑəɔɫ əɌ ɐɚɚɛɑɜɌɢɔɚəəɚɘ ɩɞɌɛɑ ɛɌɢɔɑəɞɚɎ ɝ 

ɜɔɝɖɚɘ ɜɌɓɎɔɞɔɫ ɏɔɛɑɜɛɑɜɠɟɓɔɔ ɔ ɐɗɫ ɐɔɌ-

ɏəɚɝɞɔɖɔ ɢɑɜɑɍɜɌɗɨəɚɏɚ ɏɔɛɑɜɛɑɜɠɟɓɔɚəəɚɏɚ 

ɝɔəɐɜɚɘɌ ɛɚɝɗɑ ɖɌɜɚɞɔɐəɚɕ ɩəɐɌɜɞɑɜɩɖɞɚ-

ɘɔɔ (ȶɉȬ). ȾɌɖ Ɏ ɜɌɍɚɞɌɡ Ogasawara Y. ɔ ɝɚ-

ɌɎɞ. ɛɚɖɌɓɌəɚ, ɣɞɚ ɘɑɞɚɐ ȺɀɉȶȾ ɛɜɑɎɚɝɡɚɐɔɞ 

ɞɜɌəɝɖɜɌəɔɌɗɨəɟɪ ɐɚɛɛɗɑɜɚɏɜɌɠɔɪ ɛɜɔ 

əɌɗɔɣɔɔ ɚɖɖɗɪɓɔɔ ɔɗɔ ɏɑɘɚɐɔəɌɘɔɣɑɝɖɔ 

ɓəɌɣɔɘɚɏɚ ɝɞɑəɚɓɌ ɔɛɝɔɗɌɞɑɜɌɗɨəɚɕ ȽȸȬ Ɏ 

ɎɧɫɎɗɑəɔɔ ɢɑɜɑɍɜɌɗɨəɚɕ ɏɔɛɑɜɛɑɜɠɟɓɔɔ ɛɚ-

ɝɗɑ ȶɉȬ [12], Ɍ Ɏ ɐɜɟɏɚɕ ɜɌɍɚɞɑ ɛɜɚɐɑɘɚə-

ɝɞɜɔɜɚɎɌəɌ Ɏɚɓɘɚɒəɚɝɞɨ ɛɜɔ ɛɚɘɚɥɔ 

ȺɀɉȶȾ ɔɐɑəɞɔɠɔɢɔɜɚɎɌɞɨ ɛɌɢɔɑəɞɚɎ ɝ 

ɜɔɝɖɚɘ ɢɑɜɑɍɜɌɗɨəɚɕ ɏɔɛɑɜɛɑɜɠɟɓɔɔ ɛɚɝɗɑ 

ȶɉȬ [13].  Ȯ ɜɌɍɚɞɑ ȽɑɜɏɟɗɌɐɓɑ Ⱦ.ȹ. ɔ ɝɚɌɎɞ. 

ɚɞɘɑɣɌɑɞɝɫ ɎɧɝɚɖɌɫ ɔəɠɚɜɘɌɞɔɎəɚɝɞɨ ɘɑɞɚ-

ɐɌ ȺɀɉȶȾ Ɏ ɐɔɌɏəɚɝɞɔɖɑ əɌɜɟɤɑəɔɕ ɛɑɜɠɟ-

ɓɔɔ ɟ 38 ɛɌɢɔɑəɞɚɎ ɝ ɖɜɔɞɔɣɑɝɖɔɘɔ ɝɞɑəɚɓɌ-

ɘɔ ɝɚəəɧɡ Ɍɜɞɑɜɔɕ. ȸɑɞɚɐ ɛɚɓɎɚɗɫɑɞ əɑ 

ɞɚɗɨɖɚ ɚɛɜɑɐɑɗɔɞɨ Ɍɝɔɘɘɑɞɜɔɪ ɜɌɝɛɜɑɐɑɗɑ-

əɔɫ ȼɀȻ ɔ ɝəɔɒɑəɔɑ ɛɑɜɠɟɓɔɔ Ɏ ɍɌɝɝɑɕəɑ 

ɛɚɜɌɒɑəəɚɕ Ɍɜɞɑɜɔɔ əɌ ɐɚɚɛɑɜɌɢɔɚəəɚɘ 

ɩɞɌɛɑ, əɚ ɞɌɖɒɑ ɛɚɗəɚɢɑəəɚ ɜɌɝɖɜɧɎɌɑɞ  ɡɌ-

ɜɌɖɞɑɜ ɔɓɘɑəɑəɔɕ ɛɚɖɌɓɌɞɑɗɑɕ ɜȸȶ Ɏ ɛɚɝɗɑ-

ɚɛɑɜɌɢɔɚəəɚɘ ɛɑɜɔɚɐɑ Ɏ Ɏɔɐɑ ɟɎɑɗɔɣɑəɔɫ 

ɛɚɖɌɓɌɞɑɗɑɕ ɛɑɜɠɟɓɔɔ ɔ ɢɑɜɑɍɜɚɎɌɝɖɟɗɫɜəɚ-

ɏɚ ɜɑɓɑɜɎɌ [14]. Ȯ ɜɌɍɚɞɑ Sadato A. ɔ ɝɚɌɎɞ. 

ɛɜɑɐɝɞɌɎɗɑəɧ ɐɌəəɧɑ ɌəɌɗɔɓɌ ȺɀɉȶȾ ɏɚɗɚɎ-

əɚɏɚ ɘɚɓɏɌ ɟ ɛɌɢɔɑəɞɚɎ ɛɚɝɗɑ ɝɞɑəɞɔɜɚɎɌəɔɫ 

ɝɚəəɧɡ Ɍɜɞɑɜɔɕ, ɎɧɫɎɗɑəɚ ɓəɌɣɔɘɚɑ ɟɎɑɗɔ-

ɣɑəɔɑ ɛɚɖɌɓɌɞɑɗɑɕ ɛɑɜɠɟɓɔɔ, ɛɜɔɣɑɘ əɑ 

ɞɚɗɨɖɚ əɌ ɝɞɚɜɚəɑ ɎɘɑɤɌɞɑɗɨɝɞɎɌ, əɚ ɔ Ɏ 

ɖɚəɞɜɗɌɞɑɜɌɗɨəɚɘ ɛɚɗɟɤɌɜɔɔ [15]. ȾɌɖɒɑ 

ɎɝɞɜɑɣɌɪɞɝɫ ɜɌɍɚɞɧ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ 

ȺɀɉȶȾ, ɏɐɑ ɚɞɘɑɣɌɑɞɝɫ, ɣɞɚ əɌɜɟɤɑəɔɑ ɢɑ-

ɜɑɍɜɌɗɨəɚɕ ɏɑɘɚɐɔəɌɘɔɖɔ ɟ ɛɌɢɔɑəɞɚɎ ɝ 

ɍɑɝɝɔɘɛɞɚɘəɧɘ ɝɞɑəɚɓɚɘ ɝɚəəɧɡ Ɍɜɞɑɜɔɕ 

Ɏɑɐɑɞ ɖ ɟɎɑɗɔɣɑəɔɪ ɜɔɝɖɌ ɜɌɓɎɔɞɔɫ ɔəɠɌɜɖ-

ɞɌ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ [16].  

Ⱥɐəɔɘ ɔɓ əɌɔɍɚɗɑɑ ɜɌɝɛɜɚɝɞɜɌəɑəəɧɡ 

ɔ ɔəɞɑɜɑɝəɧɡ əɌɛɜɌɎɗɑəɔɕ ɛɜɔɘɑəɑəɔɫ 

ȺɀɉȶȾ ɫɎɗɫɑɞɝɫ ɚɢɑəɖɌ ɜɑɓɑɜɎɌ ɛɑɜɠɟɓɔɔ 

ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ. ȼɌɍɚɞɧ ɝ ɛɚɐɚɍəɚɕ ɞɑɘɌɞɔ-

ɖɚɕ ɚɍɧɣəɚ ɓɌɞɜɌɏɔɎɌɪɞ ɛɌɢɔɑəɞɚɎ ɝ ɏɑɘɚ-

ɐɔəɌɘɔɣɑɝɖɔ ɓəɌɣɔɘɧɘɔ ɝɞɑəɚɓɌɘɔ ɔ ɚɖ-

ɖɗɪɓɔɫɘɔ ɝɚəəɧɡ Ɍɜɞɑɜɔɕ, ɚəɔ ɚɞɜɌɒɌɪɞ 

ɝɞɑɛɑəɨ əɌɜɟɤɑəɔɫ ɛɑɜɠɟɓɔɔ ɏɚɗɚɎəɚɏɚ ɘɚɓ-

ɏɌ ɔ ɞɚ, ɖɌɖ ɩɞɚ Ɏɗɔɫɑɞ əɌ Ɏɧɍɚɜ ɌɐɑɖɎɌɞəɚɕ 

ɡɔɜɟɜɏɔɣɑɝɖɚɕ ɞɌɖɞɔɖɔ ɗɑɣɑəɔɫ, ɚɝɚɍɑəəɚ ɟ 

ɛɌɢɔɑəɞɚɎ ɝ ɛɜɑɐɝɞɚɫɥɔɘɔ ɝɑɜɨɑɓəɧɘɔ ɡɔ-

ɜɟɜɏɔɣɑɝɖɔɘɔ ɎɘɑɤɌɞɑɗɨɝɞɎɌɘɔ Ɏ ɐɜɟɏɚɕ 

ɗɚɖɌɗɔɓɌɢɔɔ, əɌɛɜɔɘɑɜ, ɛɑɜɑɐ ɖɚɜɚəɌɜəɧɘ 

ɤɟəɞɔɜɚɎɌəɔɑɘ ɔ ɝɔɘɟɗɨɞɌəəɧɘɔ ɚɛɑɜɌɢɔ-

ɫɘɔ əɌ ɝɑɜɐɢɑ ɔ ɝɚɝɟɐɌɡ [17]. Ȼɜɔ ɛɚɐɚɓɜɑ-

əɔɔ əɌ ɓəɌɣɔɘɚɑ Ɍɞɑɜɚɝɖɗɑɜɚɞɔɣɑɝɖɚɑ ɛɚɜɌ-

ɒɑəɔɑ ɝɚəəɧɡ Ɍɜɞɑɜɔɕ ɛɚ ɐɌəəɧɘ ȿȳȴ, ȶȾ 

ɔɗɔ ȸȼȾ əɑɚɍɡɚɐɔɘɌ ɠɟəɖɢɔɚəɌɗɨəɌɫ ɚɢɑə-

ɖɌ, ɔ ɚɐəɔɘ ɔɓ əɌɔɍɚɗɑɑ ɔəɠɚɜɘɌɞɔɎəɧɡ ɐɔ-

Ɍɏəɚɝɞɔɣɑɝɖɔɡ ɘɑɞɚɐɚɎ, ɛɜɔɘɑəɫɑɘɧɡ Ɏ ɖɌ-

ɣɑɝɞɎɑ ɠɟəɖɢɔɚəɌɗɨəɚɏɚ ɞɑɝɞɌ ɚɢɑəɖɔ ɘɚɓɏɚ-

Ɏɚɏɚ ɖɜɚɎɚɚɍɜɌɥɑəɔɫ, ɫɎɗɫɑɞɝɫ ȺɀɉȶȾ. Ƚɚ-

ɏɗɌɝəɚ ɜɫɐɟ ɔɝɝɗɑɐɚɎɌəɔɕ, ɐɌəəɌɫ ɘɑɞɚɐɔɖɌ, 

ɚɝɚɍɑəəɚ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɌɢɑɞɌɓɚɗɌɘɔɐɌ, 

ɝɛɚɝɚɍəɌ ɌɐɑɖɎɌɞəɚ ɎɧɫɎɗɫɞɨ əɌɜɟɤɑəɔɫ 

ɏɑɘɚɐɔəɌɘɔɖɔ [18]. ȾɌɖ, Ɏ ɜɫɐɑ ɜɌɍɚɞ, ɛɜɑɐ-

ɝɞɌɎɗɑəɧ ɐɌəəɧɑ, ɣɞɚ ɛɜɑɐɚɛɑɜɌɢɔɚəəɚɑ ɔɓ-

ɘɑɜɑəɔɑ ɜȸȶ ɝ ɛɚɘɚɥɨɪ ɌɢɑɞɌɓɚɗɌɘɔɐɌ Ɏ 

ɐɚɛɚɗəɑəɔɑ ɖ ȺɀɉȶȾ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ Ɏ ɝɚ-

ɝɞɚɫəɔɔ ɛɚɖɚɫ ɛɚɓɎɚɗɫɑɞ ɎɧɫɎɔɞɨ ɛɌɢɔɑəɞɚɎ 

ɝ ɜɔɝɖɚɘ ɜɌɓɎɔɞɔɫ ɏɔɛɑɜɛɑɜɠɟɓɔɔ ɛɚɝɗɑ ɖɌ-

ɜɚɞɔɐəɚɕ ɩəɐɌɜɞɑɜɩɖɞɚɘɔɔ [19], Ɍ ɞɌɖɒɑ 

ɘɚɒɑɞ ɛɜɑɐɝɖɌɓɌɞɨ ɜɌɓɎɔɞɔɑ ɔɤɑɘɔɣɑɝɖɔɡ 

ɔɓɘɑəɑəɔɕ ɟ ɛɌɢɔɑəɞɚɎ ɝɚ ɝɞɑəɚɓɚɘ ɔ ɚɖɖɗɪ-

ɓɔɑɕ ɝɚəəɧɡ Ɍɜɞɑɜɔɕ [20]. ȸɑɞɚɐɔɖɌ ɛɜɚɎɑ-

ɐɑəɔɫ ɔɝɝɗɑɐɚɎɌəɔɫ ɛɜɑɐɛɚɗɌɏɌɑɞ ɛɚɗɟɣɑəɔɑ 

ɐɌəəɧɡ Ɏ ɝɚɝɞɚɫəɔɔ ɛɚɖɚɫ ɔ əɌ ɠɚəɑ ɎɎɑɐɑ-

əɔɫ ɠɌɜɘɌɖɚɗɚɏɔɣɑɝɖɔɡ ɌɏɑəɞɚɎ, Ɏ ɖɌɣɑɝɞɎɑ 

ɖɚɞɚɜɧɡ ɓɌɣɌɝɞɟɪ ɔɝɛɚɗɨɓɟɪɞ ɔəɦɑɖɢɔɪ 

ɌɢɑɞɌɓɚɗɌɘɔɐɌ ɔɗɔ ɔəɏɌɗɫɢɔɪ ȽȺ2, ɔɗɔ 

ɛɜɔɘɑəɑəɔɑ ɌɗɨɞɑɜəɌɞɔɎəɧɡ ɠɔɓɔɚɗɚɏɔɣɑ-

ɝɖɔɡ ɝɞɔɘɟɗɚɎ (ɓɌɐɑɜɒɖɌ ɐɧɡɌəɔɫ ɔ ɐɜ.). 

ȻɜɚɍɌ ɝ ɌɢɑɞɌɓɚɗɌɘɔɐɚɘ ɚɝəɚɎɌəɌ əɌ ɠɑəɚ-

ɘɑəɑ ɎəɟɞɜɔɘɚɓɏɚɎɚɏɚ ɚɍɖɜɌɐɧɎɌəɔɫ, ɞ.ɑ. əɌ 

ɠɚəɑ ɎɎɑɐɑəɔɫ ɛɜɑɛɌɜɌɞɌ ɚɞɘɑɣɌɑɞɝɫ ɟɎɑɗɔ-

ɣɑəɔɑ ɛɑɜɠɟɓɔɔ Ɏ ɚɍɗɌɝɞɫɡ ɝ ɝɚɡɜɌəɑəəɧɘ 

ɢɑɜɑɍɜɌɗɨəɧɘ ɛɑɜɠɟɓɔɚəəɧɘ ɜɑɓɑɜɎɚɘ, ɞɚ-

ɏɐɌ ɖɌɖ Ɏ ɚɍɗɌɝɞɫɡ ɝɚ ɝəɔɒɑəəɧɘ ɜɑɓɑɜɎɚɘ 

ɛɚɖɌɓɌɞɑɗɔ ɛɑɜɠɟɓɔɔ ɗɔɍɚ ɝəɔɒɌɪɞɝɫ, ɗɔɍɚ 

ɚɝɞɌɪɞɝɫ əɌ ɛɜɑɒəɑɘ ɟɜɚɎəɑ. ȹɌɜɟɤɑəɔɑ 

ɛɑɜɠɟɓɔɚəəɚɏɚ ɜɑɓɑɜɎɌ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɐɔɌ-

ɏəɚɝɞɔɜɟɪɞ ɛɜɔ ɝəɔɒɑəɔɔ ɜȸȶ ɘɑəɑɑ 80% ɚɞ 

əɚɜɘɌɗɨəɚɏɚ ɘɚɓɏɚɎɚɏɚ ɖɜɚɎɚɞɚɖɌ ɔ ɛɜɔ 

ɝəɔɒɑəɔɔ ɜɑɏɔɚəɌɜəɚɕ ɘɚɓɏɚɎɚɕ ɜɑɌɖɞɔɎəɚ-

ɝɞɔ (ɘɑəɑɑ 10% ɜɑɏɔɚəɌɜəɚɕ ɘɚɓɏɚɎɚɕ ɜɑɌɖ-

ɞɔɎəɚɝɞɔ) [21]. ȿ ɛɌɢɔɑəɞɚɎ ɝ əɌɜɟɤɑəɔɑɘ 

ɛɑɜɠɟɓɔɔ ɣɜɑɓɘɑɜəɚɑ ɛɌɐɑəɔɑ ɌɜɞɑɜɔɌɗɨəɚɏɚ 

ɐɌɎɗɑəɔɫ ɔ ɝɔɝɞɑɘəɧɑ ɏɑɘɚɐɔəɌɘɔɣɑɝɖɔɑ 

əɌɜɟɤɑəɔɫ ɘɚɏɟɞ ɛɜɔɎɑɝɞɔ ɖ ɏɑɘɚɐɔəɌɘɔɣɑ-

ɝɖɚɘɟ ɔɤɑɘɔɣɑɝɖɚɘɟ ɔəɝɟɗɨɞɟ. Ƚ ɚɐəɚɕ ɝɞɚ-

ɜɚəɧ, ɖɚɗɔɣɑɝɞɎɑəəɌɫ ɚɢɑəɖɌ ɝ ɛɚɘɚɥɨɪ 

ȺɀɉȶȾ ɛɑɜɠɟɓɔɔ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɝ ɌɢɑɞɌɓɚ-

ɗɌɘɔɐɚɘ ɚɣɑəɨ ɛɚɗɑɓəɌ ɐɗɫ ɚɢɑəɖɔ ɜɔɝɖɌ ɟ 

ɛɌɢɔɑəɞɚɎ ɝ ɏɑɘɚɐɔəɌɘɔɣɑɝɖɔ ɓəɌɣɔɘɧɘ 

Ɍɞɑɜɚɝɖɗɑɜɚɞɔɣɑɝɖɔɘ ɛɚɜɌɒɑəɔɑɘ ɝɚəəɧɡ 
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Ɍɜɞɑɜɔɕ, ɝ ɐɜɟɏɚɕ ɝɞɚɜɚəɧ ð Ɏ ɗɔɞɑɜɌɞɟɜɑ 

ɎɝɞɜɑɣɌɪɞɝɫ ɛɜɚɞɔɎɚɜɑɣɔɎɧɑ Ɏɓɏɗɫɐɧ əɌ Ɍɖ-

ɞɟɌɗɨəɚɝɞɨ ɘɑɞɚɐɌ, ɛɚɝɖɚɗɨɖɟ ɔɤɑɘɔɣɑɝɖɔɑ 

ɔɓɘɑəɑəɔɫ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ əɌ ɠɚəɑ ɝɞɑəɚɓɌ 

Ɍɜɞɑɜɔɕ, ɝəɌɍɒɌɪɥɔɡ ɘɚɓɏ, Ɏɑɜɚɫɞəɚ, Ɏ ɚɝ-

əɚɎəɚɘ ɔɘɑɪɞ ɩɘɍɚɗɔɣɑɝɖɚɑ, Ɍ əɑ ɏɑɘɚɐɔəɌ-

ɘɔɣɑɝɖɚɑ ɛɜɚɔɝɡɚɒɐɑəɔɑ [22]. Ⱦɑɘ əɑ ɘɑəɑɑ, 

ɛɚɗɟɣɑəəɧɑ ɐɌəəɧɑ ɛɚ ɛɑɜɠɟɓɔɔ ɘɚɏɟɞ ɟɣɔ-

ɞɧɎɌɞɨɝɫ ɖɌɖ ɚɐɔə ɔɓ ɐɚɛɚɗəɔɞɑɗɨəɧɡ ɠɌɖ-

ɞɚɜɚɎ ɛɜɔ Ɏɧɍɚɜɑ ɡɔɜɟɜɏɔɣɑɝɖɚɕ ɞɌɖɞɔɖɔ, 

ɚɛɑɜɌɢɔɫ əɌ ɚɞɖɜɧɞɚɘ ɝɑɜɐɢɑ ɝɣɔɞɌɑɞɝɫ 

ɛɜɔɑɘɗɑɘɚɕ ɛɜɔ ɟɝɗɚɎɔɔ ɝɚɡɜɌəɑəɔɫ ɝɚɚɞ-

ɎɑɞɝɞɎɟɪɥɑɏɚ ɏɑɘɚɐɔəɌɘɔɣɑɝɖɚɏɚ ɝɞɌɞɟɝɌ 

[23]. Ȯ ɝɗɟɣɌɑ ɚɢɑəɖɔ ɛɑɜɠɟɓɔɚəəɚɏɚ ɜɑɓɑɜɎɌ 

əɔɒɑ ɍɑɓɚɛɌɝəɧɡ ɓəɌɣɑəɔɕ, Ɏɚɓɘɚɒəɚ ɛɜɔ-

ɘɑəɑəɔɑ ɞɌɖɔɡ ɛɜɚɠɔɗɌɖɞɔɣɑɝɖɔɡ ɖɜɌəɔɚ-

ɢɑɜɎɔɖɌɗɨəɧɡ ɎɘɑɤɌɞɑɗɨɝɞɎ, ɖɌɖ ɝɞɑəɞɔɜɚ-

ɎɌəɔɑ ɝɚəəɧɡ Ɍɜɞɑɜɔɕ, ɖɌɜɚɞɔɐəɌɫ ɩəɐɌɜ-

ɞɑɜɩɖɞɚɘɔɫ ɔ ɤɟəɞɔɜɚɎɌəɔɑ ɛɚɎɑɜɡəɚɝɞəɚɕ 

Ɏɔɝɚɣəɚɕ Ɍɜɞɑɜɔɔ Ɏ ɝɜɑɐəɪɪ ɘɚɓɏɚɎɟɪ Ɍɜ-

ɞɑɜɔɪ [24]. 

ȻɜɫɘɌɫ ɜɑɎɌɝɖɟɗɫɜɔɓɌɢɔɫ ɘɔɚɖɌɜɐɌ 

(ɖɚɜɚəɌɜəɚɑ ɤɟəɞɔɜɚɎɌəɔɑ) ɫɎɗɫɑɞɝɫ ɚɐəɔɘ 

ɔɓ əɌɔɍɚɗɑɑ ɜɌɝɛɜɚɝɞɜɌəɑəəɧɡ ɎɔɐɚɎ ɖɌɜ-

ɐɔɚɡɔɜɟɜɏɔɣɑɝɖɔɡ ɎɘɑɤɌɞɑɗɨɝɞɎ ɔ, ɛɚ ɝɟɥɑ-

ɝɞɎɟ, ɘɑɞɚɐɚɘ ɎɧɍɚɜɌ ɛɜɔ əɑɩɠɠɑɖɞɔɎəɚɝɞɔ 

ɖɚəɝɑɜɎɌɞɔɎəɚɏɚ ɔ ɩəɐɚɎɌɝɖɟɗɫɜəɚɏɚ ɗɑɣɑ-

əɔɫ ɔɤɑɘɔɣɑɝɖɚɕ ɍɚɗɑɓəɔ ɝɑɜɐɢɌ (ȴȭȽ). 

ȹɌɜɟɤɑəɔɑ ɢɑɜɑɍɜɌɗɨəɚɕ ɛɑɜɠɟɓɔɔ, ɛɚ əɑ-

ɖɚɞɚɜɧɘ ɐɌəəɧɘ, ɘɚɒɑɞ ɎɧɝɞɟɛɌɞɨ ɚɐəɔɘ ɔɓ 

Ɏɑɐɟɥɔɡ ɘɑɡɌəɔɓɘɚɎ əɑɕɜɚɛɝɔɡɚɗɚɏɔɣɑɝɖɔɡ 

ɔɓɘɑəɑəɔɕ ɛɚɝɗɑ ɚɛɑɜɌɞɔɎəɚɏɚ ɎɘɑɤɌɞɑɗɨ-

ɝɞɎɌ ɝ ɛɜɔɘɑəɑəɔɑɘ ȴȶ. Ȱɗɫ əɑɔəɎɌɓɔɎəɚɕ 

ɚɢɑəɖɔ ɜɑɏɔɚəɌɜəɚɏɚ ɘɚɓɏɚɎɚɏɚ ɖɜɚɎɚɞɚɖɌ 

ɟɝɛɑɤəɚ ɔɝɛɚɗɨɓɟɪɞɝɫ ɜɌɐɔɚəɟɖɗɔɐəɧɑ ɘɑ-

ɞɚɐɧ ɔɝɝɗɑɐɚɎɌəɔɫ, ɝɜɑɐɔ ɖɚɞɚɜɧɡ əɌɔɍɚɗɑɑ 

ɛɚɛɟɗɫɜəɚɕ əɌ ɝɑɏɚɐəɫ ɫɎɗɫɑɞɝɫ ȺɀɉȶȾ. Ȯ 

ɜɌɍɚɞɌɡ ɃɑɜəɚɎɌ ɔ ɝɚɌɎɞ. ɔɓɟɣɌɗɚɝɨ ɝɚɝɞɚɫ-

əɔɑ ɜɑɏɔɚəɌɜəɚɏɚ ɘɚɓɏɚɎɚɏɚ ɖɜɚɎɚɞɚɖɌ ɏɚ-

ɗɚɎəɚɏɚ ɘɚɓɏɌ ɔ ɖɚɏəɔɞɔɎəɚɏɚ ɝɞɌɞɟɝɌ ɟ 22 

ɛɌɢɔɑəɞɚɎ, ɛɚɐɎɑɜɏɤɔɡɝɫ ȶɄ, ɌɎɞɚɜɧ ɚɞɘɑ-

ɣɌɪɞ, ɣɞɚ ȺɀɉȶȾ ɝ 99mȾɝ-ȯȸȻȬȺ ɛɚɖɌɓɌɗɌ 

ɝɑɍɫ ɖɌɖ ɔəɠɚɜɘɌɞɔɎəɧɕ ɔ ɣɟɎɝɞɎɔɞɑɗɨəɧɕ 

ɘɑɞɚɐ Ɏ ɚɢɑəɖɑ ɜȸȶ ɛɚɝɗɑ ȶɄ, Ɍ ɌəɌɗɔɓ ɐɌə-

əɧɡ ɔɝɝɗɑɐɚɎɌəɔɕ Ɏ ɐɔəɌɘɔɖɑ ɎɧɫɎɔɗ, ɣɞɚ 

ɘɑɞɚɐɔɖɌ ɘɚɒɑɞ ɍɧɞɨ ɔɝɛɚɗɨɓɚɎɌəɌ ɐɗɫ ɛɜɚ-

ɏəɚɝɞɔɣɑɝɖɚɕ ɚɢɑəɖɔ ɝɚɡɜɌəɑəɔɫ əɑɕɜɚɖɚ-

ɏəɔɞɔɎəɚɏɚ ɐɑɠɔɢɔɞɌ Ɏ ɚɞɐɌɗɑəəɚɘ ɛɑɜɔɚɐɑ 

ɚɛɑɜɌɞɔɎəɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ [25]. ȴɝɝɗɑɐɚ-

ɎɌɞɑɗɫɘɔ ɍɧɗɚ ɎɧɫɎɗɑəɚ əɑ ɞɚɗɨɖɚ ɓəɌɣɔɘɚɑ 

ɝəɔɒɑəɔɑ ɘɚɓɏɚɎɚɏɚ ɖɜɚɎɚɞɚɖɌ Ɏ ɛɚɝɗɑɚɛɑ-

ɜɌɢɔɚəəɚɘ ɛɑɜɔɚɐɑ Ɏ ɗɚɍəɚɕ ɔ ɞɑɘɑəəɚɕ ɐɚ-

ɗɫɡ ɛɜɌɎɚɏɚ ɛɚɗɟɤɌɜɔɫ, əɚ ɔ ɝɚɚɞɎɑɞɝɞɎɟɪ-

ɥɌɫ ɔɓɘɑəɑəɔɫɘ ɛɑɜɠɟɓɔɔ ɐɔəɌɘɔɖɌ ɖɚɏəɔ-

ɞɔɎəɚɏɚ ɝɞɌɞɟɝɌ. Ƚ ɛɚɘɚɥɨɪ ɐɌəəɧɡ ȺɀɉȶȾ 

ɌɎɞɚɜɧ ɟɝɞɌəɚɎɔɗɔ, ɣɞɚ əɌɜɟɤɑəɔɫ ɖɚɏəɔ-

ɞɔɎəɧɡ ɠɟəɖɢɔɕ ɟ ɞɌɖɔɡ ɛɌɢɔɑəɞɚɎ ɫɎɗɫɪɞ-

ɝɫ ɛɜɫɘɧɘ ɝɗɑɐɝɞɎɔɑɘ ɝəɔɒɑəɔɫ ɢɑɜɑɍɜɌɗɨ-

əɚɕ ɛɑɜɠɟɓɔɔ Ɏɚ Ɏɜɑɘɫ ɖɌɜɐɔɚɡɔɜɟɜɏɔɣɑ-

ɝɖɔɡ ɚɛɑɜɌɢɔɕ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ȴȶ [26].  

Ȯ ɜɌɍɚɞɑ Hall R.A. ɔ ɝɚɌɎɞ. ɍɧɗɚ ɚɍɝɗɑ-

ɐɚɎɌəɚ 35 ɛɌɢɔɑəɞɚɎ, ɛɜɚɤɑɐɤɔɡ ȶɄ. 

ȹɑɕɜɚɛɝɔɡɚɗɚɏɔɣɑɝɖɚɑ ɞɑɝɞɔɜɚɎɌəɔɑ Ɏ ɛɚ-

ɝɗɑɚɛɑɜɌɢɔɚəəɚɘ ɛɑɜɔɚɐɑ ɎɧɫɎɔɗɚ əɌɜɟɤɑ-

əɔɑ ɖɚɏəɔɞɔɎəɧɡ ɠɟəɖɢɔɕ ɟ 40%, ɛɜɔɣɑɘ 

ɛɜɚɎɑɐɑəəɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ȺɀɉȶȾ ɏɚɗɚɎəɚɏɚ 

ɘɚɓɏɌ ɟ Ɏɝɑɡ ɩɞɔ ɛɌɢɔɑəɞɚɎ ɎɧɫɎɔɗɚ ɖɌɖ 

əɌɜɟɤɑəɔɑ ɜȸȶ əɌ ɐɚɚɛɑɜɌɢɔɚəəɚɘ ɩɞɌɛɑ, 

ɞɌɖ ɔ ɝəɔɒɑəɔɑ Ɏɚ Ɏɜɑɘɫ ɚɛɑɜɌɢɔɔ. ȬɎɞɚɜɧ 

ɐɑɗɌɪɞ ɎɧɎɚɐ, ɣɞɚ ɎɧɫɎɗɑəɔɑ ɛɌɢɔɑəɞɚɎ ɝ 

ɔɝɡɚɐəɚ ɝəɔɒɑəəɧɘɔ ɛɚɖɌɓɌɞɑɗɫɘɔ ɛɑɜɠɟ-

ɓɔɔ ɛɚ ɐɌəəɧɘ ȺɀɉȶȾ əɌ ɐɚɚɛɑɜɌɢɔɚəəɚɘ 

ɩɞɌɛɑ ɛɚɓɎɚɗɫɑɞ ɛɜɚɏəɚɓɔɜɚɎɌɞɨ ɜɔɝɖ ɜɌɓɎɔ-

ɞɔɫ ɖɚɏəɔɞɔɎəɧɡ əɌɜɟɤɑəɔɕ ɛɚɝɗɑ ɚɛɑɜɌɢɔɔ 

[27].  

Ȯ əɌɤɑɘ ɢɑəɞɜɑ, ȹȴȴ ȶȻȽȽȳ, ɍɧɗ 

ɛɜɚɎɑɐɑə ɌəɌɗɔɓ ɐɌəəɧɡ ɛɑɜɠɟɓɔɔ ɏɚɗɚɎəɚɏɚ 

ɘɚɓɏɌ ɟ 34 ɛɌɢɔɑəɞɚɎ Ɏ ɐɚ- ɔ ɛɚɝɗɑɚɛɑɜɌɢɔ-

ɚəəɚɘ ɛɑɜɔɚɐɑ, ɖɚɞɚɜɧɘ ɎɧɛɚɗəɫɗɌɝɨ ɡɔɜɟɜ-

ɏɔɣɑɝɖɌɫ ɖɚɜɜɑɖɢɔɫ Ɏ Ɏɔɐɑ ɝɔɘɟɗɨɞɌəəɚɏɚ 

ɎɘɑɤɌɞɑɗɨɝɞɎɌ əɌ ɖɚɜɚəɌɜəɧɡ ɔ ɝɚəəɧɡ Ɍɜ-

ɞɑɜɔɫɡ ɔ ɤɟəɞɔɜɚɎɌəɔɫ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑ-

ɜɔɕ. ȸɑɞɚɐ ȺɀɉȶȾ ɛɚɖɌɓɌɗ ɝɑɍɫ ɩɠɠɑɖɞɔɎ-

əɧɘ ɔ ɣɟɎɝɞɎɔɞɑɗɨəɧɘ ɔəɝɞɜɟɘɑəɞɚɘ Ɏ 

ɚɢɑəɖɑ ɐɔəɌɘɔɖɔ ɛɚɖɌɓɌɞɑɗɑɕ ɜȸȶ (ɜɔɝ. 2), 

ɍɧɗɔ ɎɧɫɎɗɑəɧ ɓəɌɣɔɘɧɑ ɔɓɘɑəɑəɔɫ ɛɑɜɠɟ-

ɓɔɔ Ɏ ɚɞɐɑɗɨəɧɡ ɚɍɗɌɝɞɫɡ, ɛɚɗɟɣɑəəɧɑ ɐɌə-

əɧɑ ɔɝɝɗɑɐɚɎɌəɔɫ ɛɚɓɎɚɗɔɗɔ ɔɓɟɣɔɞɨ ɔ ɝɜɌɎ-

əɔɞɨ ɔɓɘɑəɑəɔɫ Ɏ ɏɜɟɛɛɌɡ ɝ ɜɌɓəɧɘɔ ɞɔɛɌɘɔ 

ɚɛɑɜɌɞɔɎəɧɡ ɎɘɑɤɌɞɑɗɨɝɞɎ Ɏ ɟɝɗɚɎɔɫɡ ȴȶ 

[28].  

ȰɌəəɧɑ ȺɀɉȶȾ ɚɞɖɜɧɗɔ Ɏɚɓɘɚɒəɚɝɞɨ 

ɚɢɑəɔɞɨ Ɏɗɔɫəɔɑ ɚɞɐɑɗɨəɧɡ ɠɌɖɞɚɜɚɎ, ɚɖɌ-

ɓɧɎɌɪɥɔɡ ɎɚɓɐɑɕɝɞɎɔɑ əɌ ɝɚɝɞɚɫəɔɑ ɏɚɗɚɎ-

əɚɏɚ ɘɚɓɏɌ Ɏ ɡɚɐɑ ɚɛɑɜɌɞɔɎəɚɏɚ ɎɘɑɤɌɞɑɗɨ-

ɝɞɎɌ. ȾɌɖ, ɍɧɗɔ ɎɧɫɎɗɑəɧ ɓəɌɣɔɘɧɑ ɚɍɜɌɞ-

əɧɑ ɝɎɫɓɔ ɘɑɒɐɟ ɟɜɚɎəɑɘ ɛɑɜɠɟɓɔɔ ɚɞɐɑɗɨ-

əɧɡ ɚɍɗɌɝɞɑɕ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɔ ɐɗɔɞɑɗɨəɚ-

ɝɞɨɪ ȴȶ, Ɍ ɞɌɖɒɑ Ɏɜɑɘɑəɑɘ ɛɑɜɑɒɌɞɔɫ Ɍɚɜ-

ɞɧ, ɛɜɫɘɌɫ ɝɎɫɓɨ ɝ Ɏɜɑɘɑəɑɘ ɛɑɜɑɒɌɞɔɫ 

ɝɚəəɧɡ Ɍɜɞɑɜɔɕ [29]. ȾɌɖɒɑ, əɌ əɌɤ Ɏɓɏɗɫɐ, 

ɚɛɜɑɐɑɗɑəəɧɕ ɔəɞɑɜɑɝ ɛɜɑɐɝɞɌɎɗɫɪɞ ɐɌəəɧɑ 

ɚ ɎɧɫɎɗɑəəɚɕ ɓəɌɣɔɘɚɕ ɝɎɫɓɔ ɛɚɖɌɓɌɞɑɗɑɕ 

ɜȸȶ ɛɚ ɐɌəəɧɘ ȺɀɉȶȾ ɔ ɩɡɚɖɌɜɐɔɚɏɜɌɠɔ-

ɣɑɝɖɔɘɔ ɛɚɖɌɓɌɞɑɗɫɘɔ ɠɟəɖɢɔɔ ɗɑɎɚɏɚ ɒɑ-

ɗɟɐɚɣɖɌ, ɞɌɖ ɖɌɖ ɩɞɚ Ɏ əɑɖɚɞɚɜɚɕ ɝɞɑɛɑəɔ 

ɚɞɜɌɒɌɑɞ ɝɔɝɞɑɘəɚɑ ɝəɔɒɑəɔɑ ɛɑɜɠɟɓɔɔ 

[30].  

 ȮɝɞɜɑɣɌɪɞɝɫ ɚɞɐɑɗɨəɧɑ ɜɌɍɚɞɧ ɝ ɔɝ-

ɝɗɑɐɚɎɌəɔɫɘɔ ɛɌɢɔɑəɞɚɎ ɝ ɛɚɜɚɖɌɘɔ ɝɑɜɐɢɌ. 

ȾɌɖ Ɏ ɜɌɍɚɞɌɡ ȭɚɖɑɜɔɔ ȷ.Ȭ. ɔ ɝɚɌɎɞ. ɚɞɘɑɣɌ-

ɑɞɝɫ, ɣɞɚ ȺɀɉȶȾ ɓɌəɔɘɌɑɞ ɚɐəɟ ɔɓ Ɏɑɐɟɥɔɡ 

ɛɚɓɔɢɔɕ ɝɜɑɐɔ ɘɑɞɚɐɚɎ əɑɔəɎɌɓɔɎəɚɕ ɚɢɑə-

ɖɔ ɔ ɐɔəɌɘɔɣɑɝɖɚɏɚ ɖɚəɞɜɚɗɫ ɝɚɝɞɚɫəɔɫ 

ɛɑɜɠɟɓɔɔ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɟ ɛɌɢɔɑəɞɚɎ ɖɌɜ-

ɐɔɚɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɛɜɚɠɔɗɫ, Ɏ ɞɚɘ ɣɔɝɗɑ ɝ 

ɛɚɜɚɖɌɘɔ ɝɑɜɐɢɌ. ȬɎɞɚɜɌɘɔ ɍɧɗ ɛɜɚɎɑɐɑə 

ɌəɌɗɔɓ ɔɝɝɗɑɐɚɎɌəɔɕ ȺɀɉȶȾ ɟ 30 ɛɌɢɔɑəɞɚɎ  
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ɝ ɛɜɔɚɍɜɑɞɑəəɧɘɔ ɛɚɜɚɖɌɘɔ ɝɑɜɐɢɌ, ɖɚɞɚ-

ɜɧɕ ɛɚɖɌɓɌɗ, ɣɞɚ ɡɔɜɟɜɏɔɣɑɝɖɌɫ ɖɚɜɜɑɖɢɔɫ 

ɔɓɚɗɔɜɚɎɌəəɧɡ ɖɗɌɛɌəəɧɡ ɛɚɜɚɖɚɎ ɝɛɚɝɚɍ-

ɝɞɎɟɑɞ ɟɗɟɣɤɑəɔɪ ɏɑɘɚɐɔəɌɘɔɖɔ ɔ əɚɜɘɌɗɔ-

ɓɌɢɔɔ ɢɑɜɑɍɜɚɎɌɝɖɟɗɫɜəɚɏɚ ɜɑɓɑɜɎɌ, Ɍ ɝəɔ-

ɒɑəɔɑ ɂȮȼ ɘɚɒɑɞ ɍɧɞɨ ɛɜɚɫɎɗɑəɔɑɘ ɘɔɖɜɚ-

ɩɘɍɚɗɔɔ ɝɚɝɟɐɚɎ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ [31]. 

Ȯ ɝɎɚɑɕ ɜɌɍɚɞɑ Takeuchi M. ɔ ɝɚɌɎɞ. 

ɛɜɚɌəɌɗɔɓɔɜɚɎɌɗɔ ɛɚɖɌɓɌɞɑɗɔ ɜȸȶ, ɛɚɗɟɣɑə-

əɧɑ ɘɑɞɚɐɚɘ ȺɀɉȶȾ ɟ 50 ɛɌɢɔɑəɞɚɎ, ɛɚɐ-

Ɏɑɜɏɤɔɡɝɫ ɞɜɌəɝɖɌɞɑɞɑɜəɚɕ ɔɘɛɗɌəɞɌɢɔɔ 

ɌɚɜɞɌɗɨəɚɏɚ ɖɗɌɛɌəɌ (TAVI), ɔ ɛɜɚɐɑɘɚəɝɞɜɔ-

ɜɚɎɌɗɔ, ɣɞɚ ɝəɔɒɑəɔɑ ɜȸȶ Ɏ ɚɝɞɜɚɎɖɚɎɚɕ 

ɐɚɗɑ Ɏ ɐɚɚɛɑɜɌɢɔɚəəɚɘ ɛɑɜɔɚɐɑ ɫɎɗɫɑɞɝɫ ɛɚ-

ɗɑɓəɧɘ ɛɜɑɐɔɖɞɚɜɚɘ ɜɌɓɎɔɞɔɫ ɛɚɝɗɑɚɛɑɜɌ-

ɢɔɚəəɚɏɚ ɐɑɗɔɜɔɫ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɞɫɒɑɗɧɘ 

ɌɚɜɞɌɗɨəɧɘ ɝɞɑəɚɓɚɘ. Ȼɚɐɚɍəɧɑ ɐɌəəɧɑ 

ɛɜɑɐɝɞɌɎɗɫɪɞ ɍɚɗɨɤɚɕ ɔəɞɑɜɑɝ, ɞɌɖ ɖɌɖ Ɍɚɜ-

ɞɌɗɨəɧɕ ɝɞɑəɚɓ ɫɎɗɫɑɞɝɫ əɌɔɍɚɗɑɑ ɣɌɝɞɧɘ 

ɖɗɌɛɌəəɧɘ ɛɚɜɚɖɚɘ ɝɑɜɐɢɌ ɟ ɛɚɒɔɗɧɡ ɗɪ-

ɐɑɕ Ɏɚ Ɏɝɑɘ ɘɔɜɑ, Ɍ ɐɗɫ ɛɚɒɔɗɧɡ ɛɌɢɔɑəɞɚɎ 

ɝ ɘəɚɒɑɝɞɎɑəəɚɕ ɝɚɛɟɞɝɞɎɟɪɥɑɕ ɛɌɞɚɗɚɏɔɑɕ 

ɔ Ɏɧɝɚɖɔɘ ɜɔɝɖɚɘ ɞɜɌəɝɖɌɞɑɞɑɜəɌɫ ɔɘɛɗɌə-

ɞɌɢɔɫ ɌɚɜɞɌɗɨəɚɏɚ ɖɗɌɛɌəɌ ɘɚɒɑɞ ɜɌɝɝɘɌɞ-

ɜɔɎɌɞɨɝɫ ɖɌɖ ɛɜɑɐɛɚɣɞɔɞɑɗɨəɧɕ ɘɔəɔɘɌɗɨəɚ 

ɔəɎɌɓɔɎəɧɕ ɘɑɞɚɐ ɗɑɣɑəɔɫ [32]. Ȯ ɜɌɍɚɞɑ 

Tsuchiya S. ɔ ɝɚɌɎɞ. ɛɜɚɎɑɐɑəɌ ɚɢɑəɖɌ ɐɔəɌ-

ɘɔɖɔ ɖɚɏəɔɞɔɎəɚɏɚ ɝɞɌɞɟɝɌ, ɠɜɌɖɢɔɔ Ɏɧɍɜɚ-

ɝɌ ɔ ɛɚɖɌɓɌɞɑɗɑɕ ɜȸȶ, ɛɚɗɟɣɑəəɧɡ ɘɑɞɚɐɚɘ 

ȺɀɉȶȾ, ɛɚɝɗɑ ɛɜɚɢɑɐɟɜɧ TAVI. ȬɎɞɚɜɧ ɚɞɘɑ-

ɣɌɪɞ ɓəɌɣɔɘɚɑ ɟɗɟɣɤɑəɔɑ ɛɚɖɌɓɌɞɑɗɑɕ ɖɚ-

ɏəɔɞɔɎəɧɡ ɠɟəɖɢɔɕ ɔ ɓəɌɣɑəɔɕ ɜȸȶ Ɏ ɗɚ-

ɖɌɗɨəɧɡ ɚɍɗɌɝɞɫɡ, Ɍ ɞɌɖɒɑ Ɍɖɢɑəɞɔɜɟɪɞ 

ɎəɔɘɌəɔɑ əɌ ɛɚɗɚɒɔɞɑɗɨəɚɕ ɖɚɜɜɑɗɫɢɔɔ 

ɘɑɒɐɟ ɐɌəəɧɘɔ ɛɚɖɌɓɌɞɑɗɫɘɔ [33]. Ȯ ɞɚɒɑ 

Ɏɜɑɘɫ ɎɝɞɜɑɣɌɪɞɝɫ ɝɝɧɗɖɔ əɌ ɐɌəəɟɪ ɜɌɍɚ-

ɞɟ, ɖɚɞɚɜɧɑ ɟɖɌɓɧɎɌɪɞ, ɣɞɚ, ɟɣɔɞɧɎɌɫ ɚɏɜɌ-

əɔɣɑəɔɫ ɐɌəəɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ, ɑɏɚ ɜɑɓɟɗɨɞɌ-

ɞɧ ɝɗɑɐɟɑɞ ɔəɞɑɜɛɜɑɞɔɜɚɎɌɞɨ ɝ ɚɝɞɚɜɚɒəɚ-

ɝɞɨɪ [34]. 

ȺɀɉȶȾ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɫɎɗɫɑɞɝɫ ɟəɔ-

ɖɌɗɨəɚɕ ɘɑɞɚɐɔɖɚɕ, ɔɘɑɪɥɑɕ ɛɚɞɑəɢɔɌɗ ɐɗɫ 

ɤɔɜɚɖɚɏɚ ɔɝɛɚɗɨɓɚɎɌəɔɫ Ɏ ɡɔɜɟɜɏɔɣɑɝɖɚɕ 

ɛɜɌɖɞɔɖɑ. ȽɟɥɑɝɞɎɟɑɞ ɜɫɐ ɚɍɗɌɝɞɑɕ, Ɏ ɖɚɞɚ-

ɜɧɡ ȺɀɉȶȾ ɘɚɒɑɞ ɛɜɑɐɚɝɞɌɎɔɞɨ ɎɌɒəɟɪ 

ɔəɠɚɜɘɌɢɔɪ, ɣɞɚɍɧ ɛɚɘɚɣɨ ɎɧɍɜɌɞɨ ɡɔɜɟɜ-

ɏɔɣɑɝɖɟɪ ɞɌɖɞɔɖɟ ɔ ɛɑɜɝɚəɌɗɔɓɔɜɚɎɌɞɨ ɛɚɐ-

ɡɚɐ ɖ ɗɑɣɑəɔɪ. ȰɔɌɏəɚɝɞɔɣɑɝɖɌɫ ɢɑəəɚɝɞɨ 

 

ȼɔɝ. 2 (Fig. 2) 

ȼɔɝ. 2.      ȺɀɉȶȾ, ɌɖɝɔɌɗɨəɧɑ ɝɜɑɓɧ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ.  

ȰɔəɌɘɔɖɌ ɛɚɖɌɓɌɞɑɗɑɕ ɜȸȶ: a ð ɟɎɑɗɔɣɑəɔɑ ɓəɌɣɑəɔɕ ɜȸȶ Ɏ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɘ ɛɑɜɔɚɐɑ, ɍ ð ɝəɔɒɑəɔɑ 

ɓəɌɣɑəɔɕ ɜȸȶ Ɏ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɘ ɛɑɜɔɚɐɑ.  

Fig. 2.   SPECT, brain, axial slices.  

Dynamics of CBF: a ð increase in CBF in the postoperative period, b ð decrease in CBF in the postoperative 

period.     
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ɘɑɞɚɐɌ ɛɜɚɫɎɗɫɑɞɝɫ əɑ ɞɚɗɨɖɚ Ɏ əɑɛɚɝɜɑɐ-

ɝɞɎɑəəɚɕ ɚɢɑəɖɑ ɝɚɝɞɚɫəɔɫ ɛɑɜɠɟɓɔɔ ɏɚɗɚɎ-

əɚɏɚ ɘɚɓɏɌ ɛɑɜɑɐ ɚɛɑɜɌɞɔɎəɧɘɔ ɎɘɑɤɌɞɑɗɨ-

ɝɞɎɌɘɔ, əɚ ɞɌɖɒɑ Ɏ ɎɧɫɎɗɑəɔɔ Ɏɗɔɫəɔɫ ɜɌɓ-

ɗɔɣəɧɡ ɛɑɜɔɚɛɑɜɌɢɔɚəəɧɡ ɠɌɖɞɚɜɚɎ əɌ ɝɚ-

ɝɞɚɫəɔɑ ɜȸȶ, Ɏ ɖɚɗɔɣɑɝɞɎɑəəɚɕ ɚɢɑəɖɑ ɛɑɜ-

ɠɟɓɔɔ Ɏ ɚɞɐɌɗɑəəɚɘ ɛɑɜɔɚɐɑ ɛɚɝɗɑ ɚɛɑɜɌɢɔɔ, 

Ɏ Ɏɚɓɘɚɒəɚɝɞɔ ɝɚɚɞəɑɝɞɔ ɐɌəəɧɑ ɐɔɌɏəɚɝɞɔ-

ɣɑɝɖɔɡ ɔɝɝɗɑɐɚɎɌəɔɕ ɔ əɑɕɜɚɛɝɔɡɚɗɚɏɔɣɑ-

ɝɖɚɏɚ ɞɑɝɞɔɜɚɎɌəɔɫ. Ȯ ɞɚ ɒɑ Ɏɜɑɘɫ ɝɞɚɔɞ 

ɛɚɘəɔɞɨ, ɣɞɚ ɘɑɞɚɐ ȺɀɉȶȾ ɔɘɑɑɞ ɞɚɗɨɖɚ ɐɚ-

ɛɚɗəɔɞɑɗɨəɚɑ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɑ ɓəɌɣɑəɔɑ ɔ 

ɐɚɗɒɑə ɝɚɛɚɝɞɌɎɗɫɞɨɝɫ ɝ ɖɗɔəɔɣɑɝɖɚɕ ɖɌɜ-

ɞɔəɚɕ, ɣɞɚ ɘɚɒɑɞ ɝɟɥɑɝɞɎɑəəɚ ɛɚɎɧɝɔɞɨ 

ɞɚɣəɚɝɞɨ ɐɔɌɏəɚɝɞɔɖɔ.  

ȴɝɞɚɣəɔɖ ɠɔəɌəɝɔɜɚɎɌəɔɫ ɔ ɖɚə-

ɠɗɔɖɞ ɔəɞɑɜɑɝɚɎ. 

ȬɎɞɚɜɧ ɐɌəəɚɕ ɝɞɌɞɨɔ ɛɚɐɞɎɑɜɐɔɗɔ ɚɞ-

ɝɟɞɝɞɎɔɑ ɠɔəɌəɝɚɎɚɕ ɛɚɐɐɑɜɒɖɔ ɔɝɝɗɑɐɚɎɌ-

əɔɫ ɔ ɖɚəɠɗɔɖɞɌ ɔəɞɑɜɑɝɚɎ, ɚ ɖɚɞɚɜɧɡ əɑɚɍ-

ɡɚɐɔɘɚ ɝɚɚɍɥɔɞɨ. 
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ȷȿɃȱȮȬɋ ȰȴȬȯȹȺȽȾȴȶȬ ȺȰȺȹȾȺȯȱȹȹȺȯȺ ȮȱȼɁȹȱɃȱȷɊȽȾȹȺȯȺ ȽȴȹȿȽȴȾȬ 

 

ȽɑɜɚɎɌ ȹ.Ƚ., ȯɜɔɐɌɝɚɎɌ ȴ.Ƚ., ȸɔɡɌɕɗɔə Ƚ.Ȱ., ȻɌɎɗɚɎɌ Ⱥ.Ɋ., ȭɌɍɖɚɎɌ Ȭ.Ȭ. 
 

ɀȯȬȺȿ ȮȺ ȻɑɜɎɧɕ ȸȯȸȿ ɔɘ. ȴ.ȸ. ȽɑɣɑəɚɎɌ ȸɔəɓɐɜɌɎɌ ȼɚɝɝɔɔ (ȽɑɣɑəɚɎɝɖɔɕ ȿəɔɎɑɜɝɔɞɑɞ). ɏ. ȸɚɝɖɎɌ, ȼɚɝɝɔɫ. 

 

ɔɌɏəɚɝɞɔɖɌ ɚɐɚəɞɚɏɑəəɚɏɚ Ɏɑɜɡəɑɣɑɗɪɝɞəɚɏɚ ɝɔəɟɝɔɞɌ ɛɜɑɐɝɞɌɎɗɫɑɞ ɌɖɞɟɌɗɨəɟɪ ɛɜɚ-

ɍɗɑɘɟ Ɏ ɝɎɫɓɔ ɝ ɤɔɜɚɖɔɘ ɜɌɝɛɜɚɝɞɜɌəɑəɔɑɘ ɝɞɚɘɌɞɚɗɚɏɔɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ ɔ ɜɌɓɗɔɣəɧɡ 

ɎɔɐɚɎ ɚɛɑɜɌɞɔɎəɧɡ ɎɘɑɤɌɞɑɗɨɝɞɎ Ɏ ɚɍɗɌɝɞɔ ɌɗɨɎɑɚɗɫɜəɚɏɚ ɚɞɜɚɝɞɖɌ Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ.     

Ȯ ɝɞɌɞɨɑ ɛɜɑɐɝɞɌɎɗɑəɌ ɛɚɗəɌɫ ɔəɠɚɜɘɌɢɔɫ ɛɚ ɐɌəəɚɕ ɛɜɚɍɗɑɘɌɞɔɖɑ: ɩɞɔɚɗɚɏɔɫ ɔ ɛɌ-

ɞɚɏɑəɑɓ, ɠɌɖɞɚɜɧ ɜɔɝɖɌ ɔ ɚɝɚɍɑəəɚɝɞɔ ɜɌɓɎɔɞɔɫ ɓɌɍɚɗɑɎɌəɔɫ, ɖɗɌɝɝɔɠɔɖɌɢɔɔ ɚɐɚəɞɚ-

ɏɑəəɚɏɚ Ɏɑɜɡəɑɣɑɗɪɝɞəɚɏɚ ɝɔəɟɝɔɞɌ. ȺɝəɚɎəɚɕ ɜɌɓɐɑɗ ɚɍɓɚɜɌ ɛɚɝɎɫɥɑə ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɑ 

ɚɐɚəɞɚɏɑəəɧɡ ɝɔəɟɝɔɞɚɎ, ɛɜɑɔɘɟɥɑɝɞɎɑəəɚ ɘɟɗɨɞɔɝɛɔɜɌɗɨəɚɕ ɔ ɖɚəɟɝəɚ-ɗɟɣɑɎɚɕ ɖɚɘɛɨɪɞɑɜ-

əɚɕ ɞɚɘɚɏɜɌɠɔɔ, Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɛɜɔɣɔəɧ ɝɔəɟɝɔɞɌ: ɛɜɔ ɛɑɜɔɌɛɔɖɌɗɨəɧɡ ɔɓɘɑəɑəɔɫɡ, ɛɚɝɗɑ 

ɟɐɌɗɑəɔɫ ɓɟɍɚɎ, ɩəɐɚɐɚəɞɔɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ, ɝɔəɟɝ-ɗɔɠɞɔəɏɌ ɔ ɠɚɜɘɔɜɚɎɌəɔɫ ɚɜɚɌəɞɜɌɗɨəɚɏɚ 

ɝɚɟɝɞɨɫ, ɛɜɔ ɚɝɗɚɒəɑəɔɫɡ ɛɚɝɗɑ ɐɑəɞɌɗɨəɚɕ ɔɘɛɗɌəɞɌɢɔɔ, Ɍ ɞɌɖɒɑ ɛɜɔ ɛɜɔɝɚɑɐɔəɑəɔɔ ɏɜɔɍɖɚ-

Ɏɚɕ ɔəɠɑɖɢɔɔ. ȻɜɑɐɝɞɌɎɗɑə ɚɍɓɚɜ çɔəɐɑɖɝɌ ɚɐɚəɞɚɏɑəəɚɝɞɔè, ɖɜɔɞɑɜɔɔ ɖɚɞɚɜɚɏɚ əɑɚɍɡɚɐɔɘɚ 

ɟɣɔɞɧɎɌɞɨ ɎɜɌɣɌɘ-ɜɑəɞɏɑəɚɗɚɏɌɘ ɛɜɔ ɚɍɝɗɑɐɚɎɌəɔɔ ɐɌəəɚɕ ɖɌɞɑɏɚɜɔɔ ɛɌɢɔɑəɞɚɎ.      

 

ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɚɐɚəɞɚɏɑəəɧɕ Ɏɑɜɡəɑɣɑɗɪɝɞəɚɕ ɝɔəɟɝɔɞ, ȸȽȶȾ, ȶȷȶȾ, ɛɑɜɔɌɛɔɖɌɗɨəɧɑ 

ɔɓɘɑəɑəɔɫ, ɝɔəɟɝ-ɗɔɠɞɔəɏ, ɚɜɚɌəɞɜɌɗɨəɚɑ ɝɚɟɝɞɨɑ, ɐɑəɞɌɗɨəɌɫ ɔɘɛɗɌəɞɌɢɔɫ, ɏɜɔɍɖɚɎɌɫ ɔəɠɑɖ-

ɢɔɫ. 
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RADIAOLOGY OF ODONTOGENIC MAXILLARY SINUSITIS 

 

Serova  N.S., Gridasova  I.S., Mikhailin  S.D., Pavlova  O.Yu., Babkova  A.A. 

 
Sechenov University. Moscow, Russia.  

 

iagnosis of odontogenic maxillary sinusitis is an urgent pro blem due to the widespread 

use of dental treatment and various types of surgical treatment in the region of the upper 

jaw alveolar process.  

This article provides complete information on this issue: etiology and pathogenesis, risk 

factors and features of th e disease development, classification. The main section of the review is de-

voted to the radiological diagnostics of odontogenic sinusitis, mainly multislice and cone -beam com-

puted tomography, depending on the cause of sinusitis: periapical changes, endodon tic treatment, 

tooth extraction, sinus lifting and formation of an oroantral anastomosis, complications of dental 

implantation, and attachment fungal infection.  

 An overview of the òodontogenicity indexó is also presented, the criteria of which must be tak-

en into account by radiologists when examining patients of this category . 

 

 

Keywords: odontogenic maxillary sinusitis, MSCT, CBCT, periapical changes, sinus lifting, oro-

antral anastomosis, dental implantation, fungal infection . 
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ɐɚəɞɚɏɑəəɧɕ Ɏɑɜɡəɑɣɑɗɪɝɞəɚɕ ɝɔ-

əɟɝɔɞ (ȺȮȽ) ð ɎɚɝɛɌɗɔɞɑɗɨəɚɑ ɓɌɍɚ-

ɗɑɎɌəɔɑ ɝɗɔɓɔɝɞɚɕ ɚɍɚɗɚɣɖɔ Ɏɑɜɡ-

əɑɣɑɗɪɝɞəɚɏɚ ɝɔəɟɝɌ (ȮɃȽ), ɛɜɔ-

ɣɔəɚɕ ɖɚɞɚɜɚɏɚ ɫɎɗɫɑɞɝɫ ɜɌɝɛɜɚ-

ɝɞɜɌəɑəɔɑ ɛɌɞɚɗɚɏɔɣɑɝɖɚɏɚ ɛɜɚɢɑɝɝɌ ɔɓ ɚɣɌ-

ɏɚɎ ɚɐɚəɞɚɏɑəəɚɕ ɔəɠɑɖɢɔɔ. ȹɑɝɘɚɞɜɫ əɌ 

ɝɚɎɜɑɘɑəəɧɑ Ɏɚɓɘɚɒəɚɝɞɔ ɘɑɞɚɐɚɎ ɐɔɌɏəɚ-

ɝɞɔɖɔ ɔ ɗɑɣɑəɔɫ, ɚɐɚəɞɚɏɑəəɧɕ Ɏɑɜɡəɑɣɑ-

ɗɪɝɞəɚɕ ɝɔəɟɝɔɞ ɛɚ-ɛɜɑɒəɑɘɟ ɎɧɓɧɎɌɑɞ 

ɞɜɟɐəɚɝɞɔ ɛɜɔ ɛɚɝɞɌəɚɎɖɑ ɐɔɌɏəɚɓɌ.    

Ȼɚ ɐɌəəɧɘ Brook I. (2006) ɜɌəɑɑ ɞɚɗɨɖɚ 

10 -12% ɝɗɟɣɌɑɎ ɝɔəɟɝɔɞɚɎ ɝɎɫɓɧɎɌɗɔ ɝ ɚɐɚə-

ɞɚɏɑəəɧɘɔ ɔəɠɑɖɢɔɫɘɔ, ɚɐəɌɖɚ ɝɚɏɗɌɝəɚ 

ɛɚɝɗɑɐəɔɘ ɛɟɍɗɔɖɌɢɔɫɘ ɚɐɚəɞɚɏɑəəɌɫ ɩɞɔɚ-

ɗɚɏɔɫ ɡɜɚəɔɣɑɝɖɔɡ ɝɔəɟɝɔɞɚɎ ɘɚɒɑɞ Ɏɝɞɜɑ-

ɣɌɞɨɝɫ Ɏ 30-51% [1, 2 - 4]. Ȼɚ ɝɞɌɞɔɝɞɔɖɑ 

ɚɐɚəɞɚɏɑəəɧɕ Ɏɑɜɡəɑɣɑɗɪɝɞəɚɕ ɝɔəɟɝɔɞ ɣɌ-

ɥɑ ɎɝɞɜɑɣɌɑɞɝɫ Ɏ ɡɜɚəɔɣɑɝɖɔɡ ɠɚɜɘɌɡ (Ɏ ɞɚɘ 

ɣɔɝɗɑ Ɏ ɝɞɌɐɔɔ ɚɍɚɝɞɜɑəɔɫ), ɣɑɘ Ɏ ɚɝɞɜɚɕ 

ɠɚɜɘɑ. ɉɞɚ ɛɜɚɔɝɡɚɐɔɞ ɎɎɔɐɟ əɑɝɖɚɗɨɖɔɡ 

ɛɜɔɣɔə: ɛɚɓɐəɑɑ ɚɍɜɌɥɑəɔɑ ɛɌɢɔɑəɞɌ ɖ ɎɜɌ-

ɣɟ, əɑɎəɔɘɌɞɑɗɨəɚɝɞɨ ɎɜɌɣɑɕ-ɝɞɚɘɌɞɚɗɚɏɚɎ 

ɛɜɔ ɜɌəəɑɕ ɐɔɌɏəɚɝɞɔɖɑ ɚɝɞɜɚɏɚ Ɏɑɜɡəɑɣɑ-

ɗɪɝɞəɚɏɚ ɝɔəɟɝɔɞɌ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɜɌɓɗɔɣəɧ-

ɘɔ ɠɚɜɘɌɘɔ ɛɑɜɔɚɐɚəɞɔɞɚɎ Ɏɑɜɡəɔɡ ɛɜɑɘɚ-

ɗɫɜɚɎ ɔ ɘɚɗɫɜɚɎ, ɞɜɟɐəɚɝɞɫɘɔ ɜɌəəɑɕ ɐɔɌ-

ɏəɚɝɞɔɖɔ ɚɐɚəɞɚɏɑəəɧɡ ɝɔəɟɝɔɞɚɎ.  

ȹɌɔɍɚɗɑɑ ɔəɠɚɜɘɌɞɔɎəɧɘ ɘɑɞɚɐɚɘ ɐɔ-

Ɍɏəɚɝɞɔɖɔ ɐɗɫ ɎɧɫɎɗɑəɔɫ ɔɓɘɑəɑəɔɕ Ɏ Ɏɑɜɡ-

əɑɣɑɗɪɝɞəɧɡ ɝɔəɟɝɌɡ, Ɍ ɞɌɖɒɑ ɖɚəɞɜɚɗɫ ɝɞɚ-

ɘɌɞɚɗɚɏɔɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ ɔ ɡɔɜɟɜɏɔɣɑɝɖɔɡ 

ɎɘɑɤɌɞɑɗɨɝɞɎ ɫɎɗɫɑɞɝɫ ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚ-

ɏɜɌɠɔɫ, ɖɚɞɚɜɌɫ ɛɚɓɎɚɗɫɑɞ ɎɧɫɎɔɞɨ ɜɑəɞɏɑ-

əɚɗɚɏɔɣɑɝɖɔɑ ɖɜɔɞɑɜɔɔ ɚɐɚəɞɚɏɑəəɚɕ ɩɞɔɚɗɚ-

ɏɔɔ Ɏɑɜɡəɑɣɑɗɪɝɞəɚɏɚ ɝɔəɟɝɔɞɌ, ɣɞɚ, Ɏ ɝɎɚɪ 

ɚɣɑɜɑɐɨ, ɚɛɜɑɐɑɗɫɑɞ ɐɌɗɨəɑɕɤɟɪ ɞɌɖɞɔɖɟ 

ɗɑɣɑəɔɫ ɛɌɢɔɑəɞɚɎ [5]. 

ɉɞɔɚɗɚɏɔɫ ɔ ɖɗɌɝɝɔɠɔɖɌɢɔɫ.  

Ȯɑɐɟɥɔɘɔ ɔəɠɑɖɢɔɚəəɧɘɔ ɌɏɑəɞɌɘɔ 

ɛɜɔ ɚɐɚəɞɚɏɑəəɚɘ ɞɔɛɑ Ɏɑɜɡəɑɣɑɗɪɝɞəɚɏɚ 

ɝɔəɟɝɔɞɌ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɑɏɚ ɠɚɜɘɧ ɫɎɗɫ-

ɪɞɝɫ:  

1) çɞɫɒɑɗɌɫ ɠɚɜɘɌè ð Streptococcaceae 

(45,5%), Micrococcoceae (27,2%), 

Pasteurellaceae (9,1%), Enterobacteriacea 

(9,1%), Saccharomycetes (9,1%) ð Ɍɩɜɚɍəɧɑ 

ɘɔɖɜɚɚɏɜɌəɔɓɘɧ; 

Streptococcaceae (60%), Micrococcoceae 

(40%) ð ɌəɌɩɜɚɍəɧɑ ɘɔɖɜɚɚɏɜɌəɔɓɘɧ;  

2) çɗɑɏɖɌɫ ɠɚɜɘɌè ð Streptococcaceae 

(40%), Micrococcoceae (40%), Neisseriaceae 

(20%) ð Ɍɩɜɚɍɧ; Streptococcaceae (25%), 

Micrococcoceae (25%), Clostridiaceae (25%), 

Actinomyces (2 5%) ð ɌəɌɩɜɚɍɧ [6].  

Ⱥɐəɚɕ ɔɓ ɝɌɘɧɡ ɛɚɐɜɚɍəɧɡ ɫɎɗɫɑɞɝɫ 

ɖɗɌɝɝɔɠɔɖɌɢɔɫ ȺȮȽ, ɛɜɑɐɗɚɒɑəəɌɫ Ȼɔɝɖɟ-

əɚɎɧɘ Ƚ.ȳ., ȻɔɝɖɟəɚɎɧɘ ȯ.ȳ. Ɏ 1997 ɏ. ȬɎɞɚ-

ɜɌɘɔ ɟɣɔɞɧɎɌɗɌɝɨ ɝɚɎɚɖɟɛəɚɝɞɨ ɞɌɖɔɡ ɠɌɖ-

ɞɚɜɚɎ, ɖɌɖ ɖɗɔəɔɣɑɝɖɔɑ ɐɌəəɧɑ, ɝɞɌɐɔɫ ɔ 

ɠɚɜɘɌ ɎɚɝɛɌɗɑəɔɫ, ɚɍɦɑɘ ɛɚɜɌɒɑəɔɫ ɝɔəɟ-

ɝɚɎ, ɛɜɔɣɔəɌ ɓɌɍɚɗɑɎɌəɔɫ [7].  

Ȼɚ ɞɑɣɑəɔɪ ɔ ɠɚɜɘɑ ɛɚɜɌɒɑəɔɫ Ɏɧɐɑ-

ɗɫɪɞ ȺȮȽ:  

Å ɚɝɞɜɧɕ  

Å ɡɜɚəɔɣɑɝɖɔɕ  

Å ɎɌɓɚɘɚɞɚɜəɧɕ  

Ȼɚ ɛɜɔɣɔəɑ ɎɚɓəɔɖəɚɎɑəɔɫ: 

Å ɜɔəɚɏɑəəɧɕ  

Å ɚɐɚəɞɚɏɑəəɧɕ 

Å ɞɜɌɎɘɌɞɔɣɑɝɖɔɕ 

Ȼɚ ɡɌɜɌɖɞɑɜɟ Ɏɚɓɍɟɐɔɞɑɗɫ: 

Å Ɏɔɜɟɝəɧɕ 

Å ɍɌɖɞɑɜɔɌɗɨəɧɕ Ɍɩɜɚɍəɧɕ 

Å ɍɌɖɞɑɜɔɌɗɨəɧɕ ɌəɌɩɜɚɍəɧɕ 

Å ɏɜɔɍɖɚɎɧɕ 

Å ɝɘɑɤɌəəɧɕ 

Ȼɚ ɜɌɝɛɜɚɝɞɜɌəɑəəɚɝɞɔ ɛɜɚɢɑɝɝɌ: 

Å ɩɞɘɚɔɐɔɞ (ɛɑɜɑɐəɔɕ, ɓɌɐəɔɕ, ɞɚɞɌɗɨ-

əɧɕ).  

Å Ɏɑɜɡəɑɣɑɗɪɝɞəɚɕ ɝɔəɟɝɔɞ 

Å ɠɜɚəɞɔɞ 

Å ɝɠɑəɚɔɐɔɞ 

Å ɩɞɘɚɔɐɚɝɔəɟɝɔɞ 

Å ɏɑɘɚɝɔəɟɝɔɞ (ɝɛɜɌɎɌ, ɝɗɑɎɌ) 

Å ɛɌəɝɔəɟɝɔɞ 

Ȼɚ ɘəɑəɔɪ Foken W.J. (2012) ɚɛɞɔ-

ɘɌɗɨəɚɕ ɫɎɗɫɑɞɝɫ ɛɚɐɜɌɓɐɑɗɑəɔɑ ɚɐɚəɞɚɏɑə-

əɧɡ Ɏɑɜɡəɑɣɑɗɪɝɞəɧɡ ɝɔəɟɝɔɞɚɎ əɌ:  

Å ɓɌɖɜɧɞɟɪ ɠɚɜɘɟ (əɑɛɑɜɠɚɜɌɞɔɎəɟɪ),  

Å ɗɌɞɑəɞəɟɪ (Ɏɫɗɚɞɑɖɟɥɟɪ),  

Å ɫɎəɟɪ (ɝ ɎɧɜɌɒɑəəɧɘɔ ɝɔɘɛɞɚɘɌɘɔ),  

Å ɚɞɖɜɧɞɟɪ ɠɚɜɘɟ (ɛɑɜɠɚɜɌɞɔɎəɟɪ) [8]. 

Ȼɜɔ ɩɞɚɘ ɗɑɎɧɕ ɔ ɛɜɌɎɧɕ Ɏɑɜɡəɑɣɑ-

ɗɪɝɞəɧɑ ɝɔəɟɝɧ ɛɚɜɌɒɌɪɞɝɫ ɛɜɔɘɑɜəɚ ɚɐɔ-

əɌɖɚɎɚ ɣɌɝɞɚ, Ɍ ɐɎɟɝɞɚɜɚəəɑɑ ɚɐɚəɞɚɏɑəəɚɑ 

ɛɚɜɌɒɑəɔɑ ɎɝɞɜɑɣɌɑɞɝɫ ɜɑɐɖɚ. ȻɚɜɌɒɑəɔɑ 

ȮɃȽ ɛɜɔ ɡɜɚəɔɣɑɝɖɚɘ ɚɐɚəɞɚɏɑəəɚɘ Ɏɑɜɡəɑ-

ɣɑɗɪɝɞəɚɘ  ɝɔəɟɝɔɞɑ  Ɏ  ɛɚɐɌɎɗɫɪɥɑɘ  ɍɚɗɨ- 

Ⱥ 
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ɤɔəɝɞɎɑ ɝɗɟɣɌɑɎ əɑ ɫɎɗɫɑɞɝɫ ɔɓɚɗɔɜɚɎɌəəɧɘ 

ɔ ɝɚɛɜɫɒɑəɚ ɝ ɏɔɛɑɜɞɜɚɠɔɑɕ əɚɝɚɎɧɡ ɜɌɖɚ-

Ɏɔə ɔ ɛɚɜɌɒɑəɔɑɘ ɖɗɑɞɚɖ ɜɑɤɑɞɣɌɞɚɕ ɖɚɝɞɔ 

(ɛɜɑɔɘɟɥɑɝɞɎɑəəɚ ɛɑɜɑɐəɔɡ ɔ ɝɜɑɐəɔɡ) [9].   

ȺɐəɌɖɚ əɌ ɐɌəəɧɕ ɘɚɘɑəɞ əɌɟɣəɚɑ ɔ 

ɎɜɌɣɑɍəɚɑ ɝɚɚɍɥɑɝɞɎɚ ɛɚ-ɛɜɑɒəɑɘɟ əɑ ɔɘɑɑɞ 

ɑɐɔəɚɕ ɖɗɌɝɝɔɠɔɖɌɢɔɔ ɚɐɚəɞɚɏɑəəɧɡ Ɏɑɜɡ-

əɑɣɑɗɪɝɞəɧɡ ɝɔəɟɝɔɞɚɎ, ɣɞɚ Ɏ ɝɎɚɪ ɚɣɑɜɑɐɨ 

ɚɍɦɫɝəɫɑɞ əɌɗɔɣɔɑ ɍɚɗɨɤɚɏɚ ɜɌɓəɚɚɍɜɌɓɔɫ 

ɎɓɏɗɫɐɚɎ əɌ ɩɞɔɚɗɚɏɔɪ, ɞɑɣɑəɔɑ ɔ ɛɚɐɡɚɐɧ ɖ 

ɗɑɣɑəɔɪ [8].  

ɀɌɖɞɚɜɧ ɜɔɝɖɌ ɜɌɓɎɔɞɔɫ ɚɐɚəɞɚɏɑə-

əɧɡ Ɏɑɜɡəɑɣɑɗɪɝɞəɧɡ ɝɔəɟɝɔɞɚɎ.   

Ƚɜɑɐɔ ɚɍɝɞɚɫɞɑɗɨɝɞɎ, ɝɛɚɝɚɍɝɞɎɟɪɥɔɡ 

ɛɚɎɜɑɒɐɑəɔɪ ɝɞɑəɖɔ ɝɔəɟɝɌ, ɍɚɗɨɤɔəɝɞɎɚ 

ɌɎɞɚɜɚɎ Ɏɧɐɑɗɫɪɞ ɝɗɑɐɟɪɥɔɑ: 

Å ɔəɐɔɎɔɐɟɌɗɨəɧɑ ɌəɌɞɚɘɔɣɑɝɖɔɑ ɚɝɚ-

ɍɑəəɚɝɞɔ ð ɍɗɔɓɚɝɞɨ ɐəɌ ɝɔəɟɝɌ ɖ ɎɑɜɡɟɤɖɌɘ 

ɓɟɍɚɎ, 

Å ɚɤɔɍɖɔ ɛɜɔ ɝɞɚɘɌɞɚɗɚɏɔɣɑɝɖɔɡ Ɏɘɑ-

ɤɌɞɑɗɨɝɞɎɌɡ, ɚɍɟɝɗɚɎɗɑəəɧɑ ɞɜɟɐəɚɝɞɫɘɔ 

ɛɜɔ ɗɑɣɑəɔɔ ɓɟɍɚɎ [10].   

ȻɜɚɎɑɐɬəəɧɑ ɔɝɝɗɑɐɚɎɌəɔɫ ɜɌɓəɧɡ ɌɎ-

ɞɚɜɚɎ ɛɚɐɞɎɑɜɒɐɌɪɞ, ɣɞɚ əɌɔɍɚɗɑɑ ɜɌɝɛɜɚ-

ɝɞɜɌəɬəəɚɕ ɛɜɔɣɔəɚɕ ɚɐɚəɞɚɏɑəəɧɡ ɝɔəɟɝɔ-

ɞɚɎ ɫɎɗɫɑɞɝɫ ɫɞɜɚɏɑəɔɫ (55,97%) [3, 10]. Ȯ 

ɜɫɐɑ ɝɗɟɣɌɑɎ ɩəɐɚɐɚəɞɔɣɑɝɖɚɑ ɗɑɣɑəɔɑ, ɟɐɌ-

ɗɑəɔɑ ɓɟɍɚɎ, ɐɑəɞɌɗɨəɌɫ ɔɘɛɗɌəɞɌɢɔɫ ɔ ɝɔ-

əɟɝ-ɗɔɠɞɔəɏ ɝɚɛɜɚɎɚɒɐɌɪɞɝɫ ɛɑɜɠɚɜɌɢɔɑɕ 

ɤəɑɕɐɑɜɚɎɚɕ ɘɑɘɍɜɌəɧ ɔ ɛɜɚəɔɖəɚɎɑəɔɑɘ 

ɔəɚɜɚɐəɧɡ ɞɑɗ Ɏ ɛɚɗɚɝɞɨ ɝɔəɟɝɌ ɔɗɔ ɚɍɜɌɓɚ-

ɎɌəɔɑɘ ɚɜɚɌəɞɜɌɗɨəɚɕ ɠɔɝɞɟɗɧ, ɣɞɚ ɘɚɒɑɞ 

ɛɜɔɎɑɝɞɔ ɖ ɎɚɓəɔɖəɚɎɑəɔɪ ɝɔəɟɝɔɞɌ [11, 12]. 

ȾɌɖɒɑ ɚɞɘɑɣɌɪɞ, ɣɞɚ ɛɚɗɚɎɔəɌ ɝɗɟɣɌɑɎ ɝɔəɟ-

ɝɔɞɌ ɝɎɫɓɌəɌ ɝ ɚɍɚɝɞɜɔɎɤɔɘɔɝɫ ɛɑɜɔɚɐɚəɞɔ-

ɞɌɘɔ, ɚɖɚɗɚ 20% ð ɜɌɓɗɔɣəɧɑ ɚɝɗɚɒəɑəɔɫ 

ɞɑɜɌɛɑɎɞɔɣɑɝɖɔɡ ɔ ɡɔɜɟɜɏɔɣɑɝɖɔɡ ɎɘɑɤɌ-

ɞɑɗɨɝɞɎ əɌ ɓɟɍɌɡ. Ȼɚɣɞɔ ɝ ɚɐɔəɌɖɚɎɚɕ ɣɌɝɞɚ-

ɞɚɕ Ɏ 13% ɝɗɟɣɌɑɎ ɎɝɞɜɑɣɌɪɞɝɫ əɌɏəɚɑəɔɫ 

ɜɌɐɔɖɟɗɫɜəɧɡ ɖɔɝɞ ɔ ɚɝɞɑɚɘɔɑɗɔɞ ɗɟəɚɖ ɓɟ-

ɍɚɎ, ɖɚəɞɌɖɞɔɜɟɪɥɔɡ ɝ ɐəɚɘ Ɏɑɜɡəɑɣɑɗɪɝɞ-

əɚɏɚ ɝɔəɟɝɌ [11, 13].    

ȬəɌɞɚɘɔɣɑɝɖɔɑ ɚɝɚɍɑəəɚɝɞɔ ɝɞɜɚɑ-

əɔɫ Ɏɑɜɡəɑɣɑɗɪɝɞəɧɡ ɝɔəɟɝɚɎ.  

ȽɗɔɓɔɝɞɌɫ ɚɍɚɗɚɣɖɌ, ɎɧɝɞɔɗɌɪɥɌɫ 

Ɏɑɜɡəɑɣɑɗɪɝɞəɚɕ ɝɔəɟɝ, ɫɎɗɫɑɞɝɫ ɛɜɚɐɚɗɒɑ-

əɔɑɘ ɚɍɚɗɚɣɖɔ ɛɚɗɚɝɞɔ əɚɝɌ. ȺəɌ ɝɚɝɞɚɔɞ ɔɓ 

ɘɑɜɢɌɞɑɗɨəɚɏɚ ɩɛɔɞɑɗɔɫ ɔ ɎɖɗɪɣɌɑɞ Ɏ ɝɑɍɫ 

ɍɚɗɨɤɚɑ ɖɚɗɔɣɑɝɞɎɚ ɝɗɔɓɔɝɞɧɡ ɒɑɗɬɓ. Ƚɗɔɓɨ, 

ɎɧɜɌɍɌɞɧɎɌɑɘɌɫ ɔɘɔ, ɛɚɖɜɧɎɌɑɞ ɛɚɎɑɜɡ-

əɚɝɞɨ Ɏɑɜɡəɔɡ ɐɧɡɌɞɑɗɨəɧɡ ɛɟɞɑɕ, ɓɌɥɔɥɌɫ 

ɔɡ ɚɞ ɛɑɜɑɝɧɡɌəɔɫ. ȳɐɚɜɚɎɌɫ ɝɗɔɓɔɝɞɌɫ ɚɍɚ-

ɗɚɣɖɌ ɚɍɗɌɐɌɑɞ Ɏɧɝɚɖɚɕ ɝɚɛɜɚɞɔɎɗɫɑɘɚɝɞɨɪ 

ɖ ɔəɠɑɖɢɔɫɘ, ɎɝɗɑɐɝɞɎɔɑ ɣɑɏɚ Ɏɚɓəɔɖɤɑɑ 

ɎɚɝɛɌɗɑəɔɑ ɘɚɒɑɞ ɍɑɝɝɗɑɐəɚ ɔɝɣɑɓəɟɞɨ ɛɜɔ 

ɗɔɖɎɔɐɌɢɔɔ ɛɜɔɣɔəɧ. Ɂɔɜɟɜɏɔɣɑɝɖɔɑ Ɏɘɑ-

ɤɌɞɑɗɨɝɞɎɌ əɌ ɚɖɚɗɚəɚɝɚɎɧɡ ɝɔəɟɝɌɡ ɛɜɑɐ-

ɛɚɗɌɏɌɪɞ ɣɌɝɞɔɣəɚɑ ɔɗɔ ɛɚɗəɚɑ ɟɐɌɗɑəɔɑ 

ɝɗɔɓɔɝɞɚɕ ɚɍɚɗɚɣɖɔ ɝɔəɟɝɌ. ɉɞɚ ɛɜɔɎɚɐɔɞ ɖ 

ɟɘɑəɨɤɑəɔɪ ɣɔɝɗɌ ɜɑɝəɔɣɑɖ ɘɑɜɢɌɞɑɗɨəɚɏɚ 

ɩɛɔɞɑɗɔɫ ɔ ɝɑɜɚɓəɧɡ ɒɑɗɑɓ, ɣɞɚ ɎɧɓɧɎɌɑɞ 

ɓɌɝɞɚɕ ɝɑɖɜɑɞɌ Ɏ ɝɔəɟɝɑ, ɛɜɚɗɔɠɑɜɌɢɔɪ 

ɠɔɍɜɚɓəɚɕ ɞɖɌəɔ ɔ ɜɌɓɎɔɞɔɑ ɜɟɍɢɚɎ [14 - 

16].  

ȬəɌɞɚɘɔɣɑɝɖɚɑ ɝɞɜɚɑəɔɑ, ɜɌɓɘɑɜɧ ɔ 

ɚɍɦɬɘ ɝɔəɟɝɌ ɐɚɝɞɌɞɚɣəɚ ɎɌɜɔɌɍɑɗɨəɧ (ɜɔɝ. 

1). Ⱦɔɛ ɝɞɜɚɑəɔɫ Ɏɑɜɡəɑɣɑɗɪɝɞəɚɕ ɖɚɝɞɔ ɘɚ-

ɒɑɞ ɍɧɞɨ ɛəɑɎɘɌɞɔɣɑɝɖɔɘ (V 18,6 ɝɘ3), ɝɖɗɑ-

ɜɚɞɔɣɑɝɖɔɘ (V ɐɚ 2,8 ɝɘ3) ɔ ɖɚɘɍɔəɔɜɚɎɌə-

əɧɘ (V 12,1 ɝɘ3). Ȼɜɔ ɛəɑɎɘɌɞɔɣɑɝɖɚɘ ɞɔɛɑ 

 

ȼɔɝ. 1 (Fig. 1) 

ȼɔɝ. 1.      ȽɡɑɘɌ.  

ȬəɌɞɚɘɔɫ ɖɚɝɞɑɕ ɗɔɢɑɎɚɏɚ ɝɖɑɗɑɞɌ ɔ ɚɖɚɗɚəɚɝɚɎɧɡ ɝɔəɟɝɚɎ [18]. 

Fig. 1.   Scheme.  

Anatomy of facial skull bones and paranasal sinuses [18].  
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ɝɞɜɚɑəɔɫ ɜɌɓɘɑɜ Ɏɑɜɡəɑɣɑɗɪɝɞəɚɏɚ ɝɔəɟɝɌ 

ɝɟɥɑɝɞɎɑəəɚ ɍɚɗɨɤɑ, ɣɞɚ, ɝɚɚɞɎɑɞɝɞɎɑəəɚ, 

ɟɎɑɗɔɣɔɎɌɑɞ ɜɔɝɖ ɛɑɜɠɚɜɌɢɔɔ ɛɜɔ ɟɐɌɗɑəɔɔ 

ɓɟɍɌ. ȾɌɖɒɑ ɝɞɚɔɞ ɛɚɘəɔɞɨ ɚ əɌɗɔɣɔɔ ɖɚɜɜɑ-

ɗɫɢɔɔ ɝ ɜɌɓɘɑɜɌɘɔ ɣɑɜɑɛɌ ð ɞɌɖ, ɛɚ ɘəɑəɔɪ 

ȸ.ȱ. ȻɚɛɚɎɚɕ ɔ ɝɚɌɎɞɚɜɚɎ (2013), ɟ ɗɪɐɑɕ, 

ɔɘɑɪɥɔɡ ɐɚɗɔɡɚɢɑɠɌɗɔɣɑɝɖɔɕ ɞɔɛ ɝɞɜɚɑəɔɫ 

ɣɑɜɑɛɌ, Ɏɧɝɚɖ ɜɔɝɖ ɛɑɜɠɚɜɌɢɔɔ ɝɔəɟɝɌ [17]. 

Ⱦɔɛ ɖɚɝɞɔ Ɏ ɝɎɚɪ ɚɣɑɜɑɐɨ ɚɛɜɑɐɑɗɫɑɞɝɫ 

ɝɚɚɞəɚɤɑəɔɑɘ ɏɟɍɣɌɞɚɏɚ ɔ ɖɚɘɛɌɖɞəɚɏɚ Ɏɑ-

ɥɑɝɞɎɌ: ɣɑɘ ɍɚɗɨɤɑ ɛɜɑɚɍɗɌɐɌəɔɑ ɏɟɍɣɌɞɚɏɚ 

ɎɑɥɑɝɞɎɌ, ɞɑɘ əɔɒɑ ɛɜɚɣəɚɝɞɨ ɖɚɝɞɔ ɔ, ɝɚɚɞ-

ɎɑɞɝɞɎɑəəɚ, Ɏɧɤɑ ɜɔɝɖ ɛɑɜɠɚɜɌɢɔɔ. ȻɚɖɌɓɌ-

ɞɑɗɔ ɛɗɚɞəɚɝɞɔ ɞɖɌəɔ ɔ ɑɬ Ɍɜɡɔɞɑɖɞɚəɔɖɔ 

əɑɚɐɔəɌɖɚɎɧ əɌ Ɏɑɜɡəɑɕ ɔ əɔɒəɑɕ ɣɑɗɪ-

ɝɞɫɡ, ɞɌɖ ɝɚɚɞəɚɤɑəɔɑ ɖɚɘɛɌɖɞəɚɏɚ ɔ ɏɟɍɣɌ-

ɞɚɏɚ ɝɗɚɑɎ Ɏ əɚɜɘɑ ɝɚɝɞɌɎɗɫɑɞ ɐɗɫ əɔɒəɑɕ 

ɣɑɗɪɝɞɔ 1:1, ɐɗɫ Ɏɑɜɡəɑɕ ð 1:3 [19].   

ȸɚɗɫɜəɌɫ ɍɟɡɞɌ ð Ɏɧɝɞɟɛ ɛɚɗɚɝɞɔ ɝɔəɟ-

ɝɌ Ɏ ɌɗɨɎɑɚɗɫɜəɧɕ ɚɞɜɚɝɞɚɖ Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ 

Ɏ ɚɍɗɌɝɞɔ ɛɑɜɎɚɏɚ ɔ Ɏɞɚɜɚɏɚ ɘɚɗɫɜɌ. Ƀɑɘ 

ɍɚɗɨɤɑ ɏɗɟɍɔəɌ ɔ ɟɏɚɗ ɍɟɡɞɧ, ɞɑɘ Ɏɧɤɑ ɜɔɝɖ 

ɛɑɜɠɚɜɔɜɚɎɌɞɨ ɝɔəɟɝ ɛɜɔ ɟɐɌɗɑəɔɔ ɐɌəəɧɡ 

ɓɟɍɚɎ [15].   

Ȯ əɚɜɘɑ ɖɚɜəɔ ɛɜɑɘɚɗɫɜɚɎ ɔ ɘɚɗɫɜɚɎ 

Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ ɚɞɐɑɗɑəɧ ɚɞ ɐəɌ ɝɔəɟɝɌ 

ɖɚɜɞɔɖɌɗɨəɧɘ ɝɗɚɑɘ ɜɌɓɗɔɣəɚɕ ɞɚɗɥɔəɧ, əɚ 

ɔəɚɏɐɌ ɘɑɒɐɟ əɔɘɔ əɌɡɚɐɔɞɝɫ ɞɚɗɨɖɚ 

əɌɐɖɚɝɞəɔɢɌ, ɛɚɖɜɧɞɌɫ ɝɗɔɓɔɝɞɚɕ ɚɍɚɗɚɣ-

ɖɚɕ. ȾɌɖɚɑ ɌəɌɞɚɘɔɣɑɝɖɚɑ ɝɞɜɚɑəɔɑ ɛɜɔɎɚ-

ɐɔɞ ɖ ɛɚɎɧɤɑəɔɪ ɜɔɝɖɌ ɜɌɓɎɔɞɔɫ ɎɚɝɛɌɗɔ-

ɞɑɗɨəɚɏɚ ɛɜɚɢɑɝɝɌ Ɏ 37-40,6% ɝɗɟɣɌɑɎ [16].  

ȾɌɖɒɑ ɔɘɑɪɞɝɫ əɑɖɚɞɚɜɧɑ ɎɚɓɜɌɝɞəɚ-

ɛɚɗɚɎɧɑ ɚɝɚɍɑəəɚɝɞɔ, Ɏɑɐɟɥɔɑ ɖ ɜɌɓɎɔɞɔɪ 

ɡɜɚəɔɣɑɝɖɚɏɚ ɛɑɜɠɚɜɌɞɔɎəɚɏɚ ɝɔəɟɝɔɞɌ ɟ 

ɒɑəɥɔə Ɏ ɎɚɓɜɌɝɞɑ ɚɞ 50 ɐɚ 60 ɗɑɞ, ɔ ɚɍɜɌɓɚ-

ɎɌəɔɪ ɜɌɐɔɖɟɗɫɜəɧɡ ɖɔɝɞ ɛɜɚəɔɖɌɪɥɑɏɚ 

ɡɌɜɌɖɞɑɜɌ ɟ ɘɟɒɣɔə ɚɞ 30 ɐɚ 60 ɗɑɞ [20]. 

Ȯ ɝɎɚɪ ɚɣɑɜɑɐɨ əɌɔɍɚɗɑɑ ɛɚɐɎɑɜɒɑəəɚɕ 

ɖɌɞɑɏɚɜɔɑɕ ɚɝɞɌɪɞɝɫ ɗɪɐɔ ɛɚɒɔɗɚɏɚ ɔ ɝɞɌɜ-

ɣɑɝɖɚɏɚ ɎɚɓɜɌɝɞɌ ɝ ɌəɌɞɚɘɔɣɑɝɖɔ ɍɚɗɨɤɔɘɔ 

ɜɌɓɘɑɜɌɘɔ Ɏɑɜɡəɑɣɑɗɪɝɞəɧɡ ɝɔəɟɝɚɎ, ɣɞɚ, 

ɚɣɑɎɔɐəɚ, ɝɎɫɓɌəɚ ɝ ɎɚɓɜɌɝɞəɚɕ Ɍɞɜɚɠɔɑɕ 

ɖɚɝɞəɚɕ ɞɖɌəɔ Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ, Ɍ ɞɌɖɒɑ ɝ 

ɟɞɜɌɞɚɕ ɑɝɞɑɝɞɎɑəəɧɡ ɓɟɍɚɎ [21].   

ȹɑɖɚɞɚɜɧɡ ɌɎɞɚɜɧ ɚɍɜɌɥɌɪɞ ɎəɔɘɌəɔɑ 

əɌ ɞɌɖɔɑ ɓɌɍɚɗɑɎɌəɔɫ, ɖɌɖ ɝɌɡɌɜəɧɕ ɐɔɌɍɑɞ 

ɔ ɝɔɝɞɑɘəɧɕ ɚɝɞɑɚɛɚɜɚɓ, Ɏɗɔɫɪɥɔɑ əɌ ɝɞɜɚ-

ɑəɔɑ Ɏɝɑɕ ɖɚɝɞəɚɕ ɝɔɝɞɑɘɧ ɣɑɗɚɎɑɖɌ, ɛɜɔ 

ɖɚɞɚɜɧɡ ɚɞɘɑɣɌɑɞɝɫ ɟɘɑəɨɤɑəɔɑ ɛɗɚɞəɚɝɞɔ 

ɖɚɝɞɑɕ, ɣɞɚ, ɝɚɚɞɎɑɞɝɞɎɑəəɚ, ɟɎɑɗɔɣɔɎɌɑɞ 

ɜɔɝɖ ɛɑɜɠɚɜɌɢɔɔ Ɏɑɜɡəɑɣɑɗɪɝɞəɚɏɚ ɝɔəɟɝɌ 

ɛɜɔ ɟɐɌɗɑəɔɔ ɓɟɍɚɎ Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ. ȾɌɖ, 

ɛɜɔ ɖɗɌɝɝɔɣɑɝɖɚɕ ɞɑɡəɔɖɑ ɟɐɌɗɑəɔɫ ɓɟɍɚɎ 

ɥɔɛɢɌɘɔ Ɏ ɝɞɚɜɚəɟ əɌɔɘɑəɨɤɑɏɚ ɝɚɛɜɚɞɔɎ-

ɗɑəɔɫ, ɐɌəəɧɕ ɜɔɝɖ ɝɟɥɑɝɞɎɑəəɚ Ɏɧɤɑ, ɣɑɘ 

ɛɜɔ ɟɐɌɗɑəɔɔ ɓɟɍɚɎ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɝɑɛɌ-

ɜɌɢɔɔ, ɚɜɔɏɔəɌɗɨəɧɡ ɩɗɑɎɌɞɚɜɚɎ ɔ ɌɞɜɌɎɘɌ-

ɞɔɣəɚɏɚ ɟɐɌɗɑəɔɫ [22, 23].   

ȶɗɔəɔɣɑɝɖɔɑ ɛɜɚɫɎɗɑəɔɫ.   

ȺɝəɚɎəɧɘɔ ɝɔɘɛɞɚɘɌɘɔ, ɝɎɫɓɌəəɧɘɔ ɝ 

ɚɐɚəɞɚɏɑəəɧɘ Ɏɑɜɡəɑɣɑɗɪɝɞəɧɘ ɝɔəɟɝɔɞɚɘ, 

ɫɎɗɫɪɞɝɫ ɍɚɗɨ Ɏ ɚɍɗɌɝɞɔ ɗɔɢɌ ɔɗɔ ɣɟɎɝɞɎɚ 

ɐɌɎɗɑəɔɫ, ɓɌɗɚɒɑəəɚɝɞɨ əɚɝɌ, ɏəɚɕəɌɫ ɜɔəɚ-

ɜɑɫ (Ɏ ɜɫɐɑ ɝɗɟɣɌɑɎ ɚɐəɚɝɞɚɜɚəəɫɫ), ɏɔɛɚ-

ɝɘɔɫ, ɖɌɖɚɝɘɔɫ ɔ ɛɚɝɞəɌɓɌɗɨəɚɑ ɓɌɞɑɖɌəɔɑ. 

Hoskison E. ɔ ɝɚɌɎɞɚɜɧ Ɏ ɝɎɚɑɘ ɔɝɝɗɑɐɚɎɌ-

əɔɔ ɛɜɑɐɚɝɞɌɎɔɗ ɝɗɑɐɟɪɥɔɑ ɐɌəəɧɑ: 81% ɔ 

73% ɛɌɢɔɑəɞɚɎ ɝ ȺȮȽ ɒɌɗɚɎɌɗɔɝɨ əɌ ɜɔəɚ-

ɜɑɪ ɔ ɖɌɖɚɝɘɔɪ ɝɚɚɞɎɑɞɝɞɎɑəəɚ [24]. Ȭ Ɏ ɔɝ-

ɝɗɑɐɚɎɌəɔɔ Lee K.C., Lee S.J. ɜɔəɚɜɑɫ ɍɧɗɌ 

ɚɍəɌɜɟɒɑəɌ Ɏ 66,7% ɝɗɟɣɌɑɎ, ɍɚɗɨ Ɏ ɚɍɗɌɝɞɔ 

ɥɑɖɔ ð Ɏ 33,3% ɔ ɖɌɖɚɝɘɔɫ ð Ɏ 25,9% [25]. 

Ⱦɑɘ əɑ ɘɑəɑɑ, ɩɞɔ ɝɔɘɛɞɚɘɧ əɑ ɛɚɓɎɚ-

ɗɫɪɞ ɐɔɠɠɑɜɑəɢɔɜɚɎɌɞɨ ȺȮȽ ɚɞ ɐɜɟɏɔɡ 

ɛɜɔɣɔə ɝɔəɟɝɔɞɌ, ɞɌɖ ɖɌɖ əɑɖɚɞɚɜɧɑ ɛɌɢɔ-

ɑəɞɧ ɔɝɛɧɞɧɎɌɪɞ ɝɡɚɐəɟɪ ɝɔɘɛɞɚɘɌɞɔɖɟ, 

ɞɌɖɟɪ ɖɌɖ ɓɟɍəɌɫ ɍɚɗɨ ɔ ɓɌɗɚɒɑəəɚɝɞɨ əɚɝɌ, 

əɑɝɘɚɞɜɫ əɌ ɐɜɟɏɟɪ ɛɜɔɣɔəɟ.  

ȾɌɖɒɑ əɑɚɍɡɚɐɔɘɚ ɚɞɘɑɞɔɞɨ, ɣɞɚ ɜɫɐ 

ɛɌɢɔɑəɞɚɎ əɑ ɛɜɑɐɦɫɎɗɫɑɞ ɒɌɗɚɍɧ əɌ ɝɔɘɛ-

ɞɚɘɧ ɝɔəɟɝɔɞɌ ɔ ɓɟɍəɟɪ ɍɚɗɨ, ɣɞɚ ɝɎɫɓɌəɚ ɝ 

ɚɞɝɟɞɝɞɎɔɑɘ ɚɍɝɞɜɟɖɢɔɔ ɚɝɞɑɚɘɑɌɞɌɗɨəɚɏɚ 

ɖɚɘɛɗɑɖɝɌ, ɛɚɓɎɚɗɫɪɥɑɏɚ ɐɜɑəɔɜɚɎɌɞɨ ɛɚ-

ɗɚɝɞɨ ɝɔəɟɝɌ, ɞɌɖɔɘ ɚɍɜɌɓɚɘ, ɝəɔɒɌɫ Ɏ əɑɘ 

ɐɌɎɗɑəɔɑ [24, 25]. 

ȷɟɣɑɎɌɫ ɐɔɌɏəɚɝɞɔɖɌ ɚɐɚəɞɚɏɑəəɚɏɚ 

Ɏɑɜɡəɑɣɑɗɪɝɞəɚɏɚ ɝɔəɟɝɔɞɌ.  

ȼɌəɑɑ ɞɜɌɐɔɢɔɚəəɧɘ ɘɑɞɚɐɚɘ ɐɔɌɏəɚ-

ɝɞɔɖɔ Ɏɑɜɡəɑɣɑɗɪɝɞəɚɏɚ ɝɔəɟɝɔɞɌ ɫɎɗɫɗɌɝɨ 

ɜɑəɞɏɑəɚɏɜɌɠɔɫ ɚɖɚɗɚəɚɝɚɎɧɡ ɝɔəɟɝɚɎ, ɛɚɓ-

ɎɚɗɫɪɥɌɫ ɚɢɑəɔɞɨ ɝɚɝɞɚɫəɔɑ ɖɚɝɞəɧɡ ɝɞɑəɚɖ 

ɝɔəɟɝɚɎ, ɚɛɜɑɐɑɗɔɞɨ əɌɗɔɣɔɑ Ɏ ɝɔəɟɝɑ ɒɔɐ-

ɖɚɝɞəɚɏɚ ɝɚɐɑɜɒɔɘɚɏɚ ɔ ɔəɚɜɚɐəɧɡ ɞɑɗ [27]. 

ȴɝɝɗɑɐɚɎɌəɔɑ, ɖɌɖ ɛɜɌɎɔɗɚ, ɛɜɚɎɚɐɔɞɝɫ Ɏ 

əɚɝɚ-ɛɚɐɍɚɜɚɐɚɣəɚɕ ɛɜɚɑɖɢɔɔ (ɜɔɝ. 2).  

ȼɑəɞɏɑəɚɏɜɌɠɔɣɑɝɖɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɓɟ-

ɍɚɎ ɫɎɗɫɑɞɝɫ əɑɚɞɦɑɘɗɑɘɧɘ ɔəɝɞɜɟɘɑəɞɚɘ 

ɐɗɫ ɐɔɌɏəɚɝɞɔɖɔ ɛɑɜɔɌɛɔɖɌɗɨəɧɡ ɎɚɝɛɌɗɔ-

ɞɑɗɨəɧɡ ɛɜɚɢɑɝɝɚɎ (ɜɔɝ. 3).  

ȮəɟɞɜɔɜɚɞɚɎɌɫ ɖɚəɞɌɖɞəɌɫ ɜɑəɞɏɑəɚ-

ɏɜɌɠɔɫ ɔ ɚɜɞɚɛɌəɞɚɘɚɏɜɌɠɔɫ ɛɚɓɎɚɗɫɪɞ 

ɚɛɜɑɐɑɗɔɞɨ əɌɗɔɣɔɑ ɔ ɜɌɓɘɑɜɧ ɚɣɌɏɚɎ ɜɑ-

ɓɚɜɍɢɔɔ, ɖɔɝɞ Ɏ ɛɑɜɔɌɛɔɖɌɗɨəɧɡ ɞɖɌəɫɡ, Ɏɔ-

ɓɟɌɗɔɓɔɜɚɎɌɞɨ ɝɘɑɥɑəəɧɑ ɖɚɜəɔ ɓɟɍɚɎ ɔ 

ɔəɚɜɚɐəɧɑ ɞɑɗɌ Ɏ əɔɒəɔɡ ɚɞɐɑɗɌɡ Ɏɑɜɡəɑɣɑ-

ɗɪɝɞəɧɡ ɝɔəɟɝɚɎ [27].  

ȶɌɖ ɔɓɎɑɝɞəɚ, əɑɐɚɝɞɌɞɖɌɘɔ Ɏɧɤɑɚɛɔ-

ɝɌəəɧɡ ɘɑɞɚɐɚɎ ɫɎɗɫɪɞɝɫ ɝɟɘɘɌɢɔɚəəɧɕ 

ɩɠɠɑɖɞ, ɛɚɗɟɣɑəɔɑ ɚɐəɚɛɜɚɑɖɢɔɚəəɚɏɚ, 

ɛɗɚɝɖɚɝɞəɚɏɚ ɔɓɚɍɜɌɒɑəɔɫ, əɔɓɖɌɫ ɐɔɠɠɑ-

ɜɑəɢɔɜɚɎɖɌ ɘɫɏɖɔɡ ɞɖɌəɑɕ. Ȼɚ ɜɌɓɗɔɣəɧɘ 

ɐɌəəɧɘ, ɛɜɔ ɛɜɚɎɑɐɑəɔɔ ɞɌɖɔɡ ɜɑəɞɏɑəɚɗɚ-

ɏɔɣɑɝɖɔɡ ɔɝɝɗɑɐɚɎɌəɔɕ ɚɝɞɌɑɞɝɫ əɑɎɧɫɎɗɑə-

əɚɕ ɐɚ 86% ɝɞɚɘɌɞɚɗɚɏɔɣɑɝɖɚɕ ɛɌɞɚɗɚɏɔɔ, 

ɛɜɔɎɚɐɫɥɑɕ ɖ ȺȮȽ [28].  

ȺɜɞɚɛɌəɞɚɘɚɏɜɌɠɔɫ ð ɘɑɞɚɐ, ɛɚɓɎɚɗɫ-

ɪɥɔɕ   ɛɚɗɟɣɔɞɨ   ɜɌɓɎɑɜəɟɞɚɑ  ɔɓɚɍɜɌɒɑəɔɑ  
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ɚɍɑɔɡ ɣɑɗɪɝɞɑɕ ɝ ɓɌɡɎɌɞɚɘ Ɏɔɝɚɣəɚ-

əɔɒəɑɣɑɗɪɝɞəɧɡ ɝɟɝɞɌɎɚɎ, əɔɒəɔɡ ɚɞɐɑɗɚɎ 

əɚɝɚɎɚɕ ɛɚɗɚɝɞɔ, ɚɜɍɔɞ, Ɏɑɜɡəɑɣɑɗɪɝɞəɧɡ 

ɝɔəɟɝɚɎ. ȸɑɞɚɐ ɛɚɓɎɚɗɫɑɞ ɎɧɫɎɔɞɨ ɚɍɥɟɪ 

ɖɌɜɞɔəɟ ɝɚɝɞɚɫəɔɫ Ɏɑɜɡəɑɣɑɗɪɝɞəɧɡ ɝɔəɟ-

ɝɚɎ, ɝɚɝɞɚɫəɔɑ ɓɟɍɚɎ, əɌɗɔɣɔɑ ɔəɚɜɚɐəɧɡ ɞɑɗ 

ɍɑɓ ɣɑɞɖɚɕ ɡɌɜɌɖɞɑɜɔɝɞɔɖɔ ɔɡ ɜɌɝɛɚɗɚɒɑəɔɫ 

(ɜɔɝ. 4). ȰɌəəɧɕ ɘɑɞɚɐ əɑ ɛɚɓɎɚɗɫɑɞ ɞɚɣəɚ 

ɚɛɜɑɐɑɗɔɞɨ ɎɓɌɔɘɚɝɎɫɓɨ ɛɑɜɔɌɛɔɖɌɗɨəɧɡ 

ɚɣɌɏɚɎ ɜɌɓɜɑɒɑəɔɫ ɖɚɝɞəɚɕ ɞɖɌəɔ Ɏɑɜɡəɑɕ 

ɣɑɗɪɝɞɔ ɝ Ɏɑɜɡəɑɣɑɗɪɝɞəɧɘɔ ɝɔəɟɝɌɘɔ Ɏ 

Ɏɔɐɟ ɝɟɘɘɌɢɔɚəəɚɏɚ ɩɠɠɑɖɞɌ, ɡɌɜɌɖɞɑɜɔɓɟ-

ɑɞɝɫ əɔɓɖɚɕ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨɪ ɖ ɎɔɓɟɌɗɔɓɌ-

ɢɔɔ ɘɫɏɖɔɡ ɞɖɌəɑɕ, ɛɚɓɎɚɗɫɑɞ ɎɧɫɎɔɞɨ ɗɔɤɨ 

ɎɧɜɌɒɑəəɧɑ ɖɚɝɞəɚ-ɐɑɝɞɜɟɖɞɔɎəɧɑ ɔɓɘɑəɑ-

əɔɫ [29].   

ȸɟɗɨɞɔɝɛɔɜɌɗɨəɌɫ ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚ-

ɏɜɌɠɔɫ ɝɣɔɞɌɑɞɝɫ çɓɚɗɚɞɧɘ ɝɞɌəɐɌɜɞɚɘè Ɏɔ-

ɓɟɌɗɔɓɌɢɔɔ Ɏɑɜɡəɑɣɑɗɪɝɞəɧɡ ɝɔəɟɝɚɎ ɔ Ɍɗɨ-

Ɏɑɚɗɫɜəɧɡ ɚɞɜɚɝɞɖɚɎ Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ ɔɓ-ɓɌ 

ɑɑ Ɏɧɝɚɖɚɏɚ ɛɜɚɝɞɜɌəɝɞɎɑəəɚɏɚ ɜɌɓɜɑɤɑəɔɫ, 

ɐɑɞɌɗɨəɚɕ ɚɢɑəɖɔ ɖɚɝɞəɚɕ ɞɖɌəɔ, Ɏɚɓɘɚɒəɚ-

ɝɞɔ ɛɚɝɞɜɚɑəɔɫ ɜɌɓɗɔɣəɧɡ ɜɑɖɚəɝɞɜɟɖɢɔɕ ɔ 

ɚɍəɌɜɟɒɑəɔɫ ɎɚɝɛɌɗɔɞɑɗɨəɧɡ ɔɓɘɑəɑəɔɕ ɝɔ-

əɟɝɚɎ. ȸɟɗɨɞɔɛɗɌəɌɜəɧɑ ɜɑɖɚəɝɞɜɟɖɢɔɔ 

ɛɚɓɎɚɗɫɪɞ ɎɧɫɎɔɞɨ ɎɓɌɔɘɚɝɎɫɓɨ ɛɑɜɔɌɛɔ-

ɖɌɗɨəɧɡ ɔɓɘɑəɑəɔɕ ɝ ɐɑɠɑɖɞɌɘɔ əɔɒəɑɕ 

ɝɞɑəɖɔ ɝɔəɟɝɌ ɔ ɚɛɜɑɐɑɗɔɞɨ ɞɚɣəɟɪ ɗɚɖɌɗɔ-

ɓɌɢɔɪ ɔəɚɜɚɐəɚɏɚ ɞɑɗɌ Ɏ Ɏɑɜɡəɑɣɑɗɪɝɞəɚɘ 

ɝɔəɟɝɑ [30 - 32] (ɜɔɝ. 5).    

ȺȮȽ ɣɌɥɑ Ɏɝɑɏɚ ɔɐɑəɞɔɠɔɢɔɜɟɑɞɝɫ əɌ 

ȶȾ-ɔɓɚɍɜɌɒɑəɔɫɡ ɖɌɖ ɟɞɚɗɥɑəɔɑ ɝɗɔɓɔɝɞɚɕ 

ɚɍɚɗɚɣɖɔ Ó2-4 ɘɘ, ɝɎɫɓɌəəɚɑ ɝ ɟɣɌɝɞɖɌɘɔ 

ɎɚɝɛɌɗɔɞɑɗɨəɚɏɚ ɛɜɚɢɑɝɝɌ Ɏ ɛɑɜɔɌɛɔɖɌɗɨəɧɡ 

ɚɍɗɌɝɞɫɡ, ɛɜɔ əɌɗɔɣɔɔ Ɏ ɛɚɗɚɝɞɔ ɝɔəɟɝɌ ɔəɚ-

ɜɚɐəɧɡ ɞɑɗ (ɛɗɚɘɍɔɜɚɎɚɣəɚɏɚ ɘɌɞɑɜɔɌɗɌ, 

ɖɚɜəɑɕ ɓɟɍɚɎ, ɐɑəɞɌɗɨəɚɏɚ ɔɘɛɗɌəɞɌɞɌ), ɛɜɔ 

ɚɍəɌɜɟɒɑəɔɔ ɚɜɚɌəɞɜɌɗɨəɚɏɚ ɝɚɟɝɞɨɫ [33]. Ȯ 

2017 ɏɚɐɟ Vidal F. ɝ ɝɚɌɎɞɚɜɌɘɔ ɚɛɟɍɗɔɖɚɎɌ-

ɗɔ ɜɌɍɚɞɟ, ɛɚ ɜɑɓɟɗɨɞɌɞɌɘ ɖɚɞɚɜɚɕ ɍɧɗɚ ɚɞ-

ɘɑɣɑəɚ, ɣɞɚ ɟɞɚɗɥɑəɔɑ ɝɗɔɓɔɝɞɚɕ ɚɍɚɗɚɣɖɔ 

Ɏɑɜɡəɑɣɑɗɪɝɞəɚɏɚ ɝɔəɟɝɌ ɘɚɒɑɞ ɍɧɞɨ ɝɎɫɓɌ-

əɚ ɝ əɌɗɔɣɔɑɘ Ɏ ɝɚɚɞɎɑɞɝɞɎɟɪɥɑɘ ɓɟɍɑ ɚɐəɚ-

ɏɚ ɔɗɔ əɑɝɖɚɗɨɖɔɡ ɔɓ ɝɗɑɐɟɪɥɔɡ ɛɌɞɚɗɚɏɔɣɑ-

ɝɖɔɡ ɛɜɔɓəɌɖɚɎ: ɖɌɜɔɑɝɌ, ɐɑɠɑɖɞɌ ɜɑɝɞɌɎɜɌ-

ɢɔɔ ɖɚɜɚəɖɚɎɚɕ ɣɌɝɞɔ, əɌɗɔɣɔɫ ɛɑɜɔɌɛɔ-

ɖɌɗɨəɚɕ ɓɚəɧ ɜɌɓɜɑɒɑəɔɫ ɖɚɝɞəɚɕ ɞɖɌəɔ ɔɗɔ 

ɟɣɌɝɞɖɌ Ɍɐɑəɞɔɔ ɛɚɝɗɑ ɩɖɝɞɜɌɖɢɔɔ ɓɟɍɌ [34].   

Ȯ ɔɝɝɗɑɐɚɎɌəɔɔ ɌɎɞɚɜɚɎ Al Pokorny ɔ 

Roderick Tataryn (2013) ɍɧɗɚ ɚɍəɌɜɟɒɑəɚ, ɣɞɚ 

ɛɜɔɘɑɜəɚ Ɏ ɐɎɟɡ ɞɜɑɞɫɡ ɝɗɟɣɌɑɎ (64%) ɚɐɚə-

ɞɚɏɑəəɚɏɚ Ɏɑɜɡəɑɣɑɗɪɝɞəɚɏɚ ɝɔəɟɝɔɞɌ ɛɜɔ 

ɛɜɚɎɑɐɑəɔɔ ȸȽȶȾ ɍɧɗɔ ɚɍəɌɜɟɒɑəɧ ɛɜɔ-

ɓəɌɖɔ əɌɗɔɣɔɫ ɛɑɜɔɌɛɔɖɌɗɨəɚɕ ɔ ɛɑɜɔɜɌɐɔ-

ɖɟɗɫɜəɚɕ ɔəɠɑɖɢɔɔ Ɏ Ɏɔɐɑ əɌɗɔɣɔɫ ɚɣɌɏɚɎ 

ɜɌɓɜɑɒɑəɔɫ ɖɚɝɞəɚɕ ɞɖɌəɔ Ɏ ɝɚɚɞɎɑɞɝɞɎɟɪ-

ɥɔɡ ɚɍɗɌɝɞɫɡ, Ɏ ɚɝɞɌɗɨəɧɡ 36% ɝɗɟɣɌɫɡ ɫɎ-

əɧɡ ɛɜɔɓəɌɖɚɎ əɌɗɔɣɔɫ ɝɞɚɘɌɞɚɗɚɏɔɣɑɝɖɔɡ 

ɓɌɍɚɗɑɎɌəɔɕ ɎɧɫɎɗɑəɚ əɑ ɍɧɗɚ, ɎɖɗɪɣɌɫ ɝɗɟ-

ɣɌɔ, ɛɜɔ ɖɚɞɚɜɧɡ ɚɞɘɑɣɌɗɚɝɨ ɚɞɝɟɞɝɞɎɔɑ 

ɖɚɝɞəɚɕ ɝɞɑəɖɔ ɘɑɒɐɟ ɎɑɜɡɟɤɖɌɘɔ ɖɚɜəɑɕ ɔ 

ɝɗɔɓɔɝɞɚɕ ɚɍɚɗɚɣɖɚɕ ɝɔəɟɝɌ, Ɍ ɞɌɖɒɑ ɛɜɚɗɌ-

ɍɔɜɚɎɌəɔɑ ɖɚɜəɑɕ ɓɟɍɚɎ ɣɑɜɑɓ ɖɚɜɞɔɖɌɗɨəɚɑ 

ɐəɚ Ɏɑɜɡəɑɣɑɗɪɝɞəɚɏɚ ɝɔəɟɝɌ Ɏ ɑɏɚ ɛɚɗɚɝɞɨ 

[35].    

Ȯ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ, ɍɗɌɏɚɐɌɜɫ əɚɎɧɘ 

ɐɚɝɞɔɒɑəɔɫɘ Ɏ ɚɍɗɌɝɞɔ ɜɌɓɜɌɍɚɞɖɔ ɝɔɝɞɑɘ 

ɞɜɑɡɘɑɜəɚɕ ɎɔɓɟɌɗɔɓɌɢɔɔ, ɤɔɜɚɖɚɑ ɜɌɝɛɜɚ-

ɝɞɜɌəɑəɔɑ Ɏ ɝɞɚɘɌɞɚɗɚɏɔɣɑɝɖɚɕ ɔ ɚɞɚɜɔəɚɗɌ-

ɜɔəɏɚɗɚɏɔɣɑɝɖɚɕ ɛɜɌɖɞɔɖɑ ɛɚɗɟɣɔɗɌ ɖɚəɟɝ-

əɚ-ɗɟɣɑɎɌɫ ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ 

(ȶȷȶȾ). ȶȷȶȾ ɌɖɞɔɎəɚ ɛɜɔɘɑəɫɑɞɝɫ ɐɗɫ 

ɚɛɜɑɐɑɗɑəɔɫ ɛɚɖɌɓɌəɔɕ ɔ əɑɛɚɝɜɑɐɝɞɎɑəəɚ 

ɛɗɌəɔɜɚɎɌəɔɫ ɝɔəɟɝ-ɗɔɠɞɔəɏɌ, ɛɜɚɎɚɐɔɘɚɏɚ 

ɛɑɜɑɐ ɐɑəɞɌɗɨəɚɕ ɔɘɛɗɌəɞɌɢɔɑɕ, Ɍ ɞɌɖɒɑ 

ɐɗɫ ɚɢɑəɖɔ ɩɠɠɑɖɞɔɎəɚɝɞɔ ɛɜɚɎɑɐɑəəɚɏɚ 

ɗɑɣɑəɔɫ Ɏ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɘ ɛɑɜɔɚɐɑ. ȹɑ-

ɐɚɝɞɌɞɖɚɘ ɐɌəəɚɏɚ ɘɑɞɚɐɌ ɫɎɗɫɑɞɝɫ əɔɓɖɌɫ 

ɝɞɑɛɑəɨ ɎɔɓɟɌɗɔɓɌɢɔɔ ɘɫɏɖɚɞɖɌəəɧɡ ɝɞɜɟɖ-

ɞɟɜ [36, 37] (ɜɔɝ. 6).   

ȹɑɐɚɝɞɌɞɖɚɘ ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɚɕ 

ɞɚɘɚɏɜɌɠɔɔ  (ȸȼȾ)   ɫɎɗɫɑɞɝɫ   ɍɚɗɑɑ   əɔɓɖɌɫ  

 

ȼɔɝ. 2 (Fig. 2) 

ȼɔɝ. 2.   ȼɑəɞɏɑəɚɏɜɌɘɘɌ ɣɑɜɑɛɌ, əɚɝɚ-

ɛɚɐɍɚɜɚɐɚɣəɌɫ ɛɜɚɑɖɢɔɫ. 

Ȯ ɛɜɚɑɖɢɔɔ ɗɑɎɚɏɚ Ɏɑɜɡəɑɣɑɗɪɝɞəɚɏɚ ɝɔəɟɝɌ əɌ 

ɠɚəɑ ɝɟɍɞɚɞɌɗɨəɚɏɚ ɓɌɞɑɘəɑəɔɫ ɚɞɘɑɣɌɑɞɝɫ ɔəɚ-

ɜɚɐəɚɑ ɞɑɗɚ Ɏɧɝɚɖɚɕ ɛɗɚɞəɚɝɞɔ (ɛɗɚɘɍɔɜɚɎɚɣ-

əɧɕ ɘɌɞɑɜɔɌɗ). Ȯ əɔɒəɔɡ ɚɞɐɑɗɌɡ ɛɜɌɎɚɏɚ Ɏɑɜɡ-

əɑɣɑɗɪɝɞəɚɏɚ ɝɔəɟɝɌ ɚɛɜɑɐɑɗɫɑɞɝɫ ɓɌɞɑɘəɑəɔɑ ɝ 

ɏɚɜɔɓɚəɞɌɗɨəɧɘ ɟɜɚɎəɑɘ ð Ɏɑɜɚɫɞəɑɑ Ɏɝɑɏɚ, ɝɚ-

ɐɑɜɒɔɘɚɑ ɒɔɐɖɚɝɞəɚɕ ɛɗɚɞəɚɝɞɔ [26].  

Fig. 2.    X-ray of the skull, naso -chin projection.  

In the projection of the left maxillary sinus, against 

the background of subtotal opacity of the sinus, a 

high -density foreign body is visualized (filling mate-

rial). In the lower sections of the right maxillary 

sinus, there is an opacity with a horizontal l evel ð 

most likely, liquid density [26].   
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ȼɔɝ. 3 Ɍ (Fig. 3 Ɍ) 

 

ȼɔɝ. 3 ɍ (Fig. 3 b) 

ȼɔɝ. 3.      ȮəɟɞɜɔɜɚɞɚɎɧɑ ɖɚəɞɌɖɞəɧɑ ɜɑəɞɏɑəɚɏɜɌɘɘɧ ɓɟɍɚɎ 4.7, 4.6 (Ȭ), 3.6, 3.7 (ȭ).  

Ȭ ð ȮɔɓɟɌɗɔɓɔɜɟɑɞɝɫ ɚɜɞɚɛɑɐɔɣɑɝɖɌɫ ɘɚɝɞɚɎɔɐəɌɫ ɖɚəɝɞɜɟɖɢɔɫ. Ȼɚɐ ɔɝɖɟɝɝɞɎɑəəɚɕ ɖɚɜɚəɖɚɕ 4.6 ɎɔɓɟɌ-

ɗɔɓɔɜɟɑɞɝɫ Ɏɞɚɜɔɣəɧɕ ɖɌɜɔɑɝ. ȶɚɜəɑɎɧɑ ɖɌəɌɗɧ ɓɟɍɌ 4.6 əɑɚɐəɚɜɚɐəɚ, ɠɜɌɏɘɑəɞɌɜəɚ ɓɌɛɚɗəɑəɧ ɛɗɚɘ-

ɍɔɜɚɎɚɣəɧɘ ɘɌɞɑɜɔɌɗɚɘ. Ȯ Ɏɑɜɡəɔɡ ɞɜɑɞɫɡ ɖɚɜəɑɎɧɡ ɖɌəɌɗɚɎ 4.7 ɎɔɓɟɌɗɔɓɔɜɟɪɞɝɫ ɤɞɔɠɞɧ. ȶɌəɌɗɧ ɐɔ-

ɝɞɌɗɨəɚɏɚ ɖɚɜəɫ ɓɟɍɌ 4.7 ɏɚɘɚɏɑəəɚ, əɑ ɐɚ Ɏɑɜɡɟɤɑɖ ɓɌɛɚɗəɑəɧ ɛɗɚɘɍɔɜɚɎɚɣəɧɘ ɘɌɞɑɜɔɌɗɚɘ. ȶɌəɌɗɧ 

ɘɑɐɔɌɗɨəɚɏɚ ɖɚɜəɫ ð ɏɚɘɚɏɑəəɚ, ɐɚ Ɏɑɜɡɟɤɑɖ. ȺɞɘɑɣɌɑɞɝɫ ɎɧɎɑɐɑəɔɑ ɛɗɚɘɍɔɜɚɎɚɣəɚɏɚ ɘɌɞɑɜɔɌɗɌ ɓɌ Ɏɑɜ-

ɡɟɤɖɟ ɐɔɝɞɌɗɨəɚɏɚ ɖɚɜəɫ 4.7. Ȯ ɛɑɜɔɌɛɑɖɌɗɨəɚɕ ɚɍɗɌɝɞɔ ɘɑɐɔɌɗɨəɚɏɚ ɖɚɜəɫ 4.7 ɚɛɜɑɐɑɗɫɑɞɝɫ ɚɣɌɏ ɜɑ-

ɓɚɜɍɢɔɔ ɖɚɝɞəɚɕ ɞɖɌəɔ ɝ ɣɑɞɖɔɘɔ, ɜɚɎəɧɘɔ, ɘɑɝɞɌɘɔ ɝɖɗɑɜɚɓɔɜɚɎɌəəɧɘɔ ɖɚəɞɟɜɌɘɔ ð ɖɔɝɞɚɏɜɌəɟɗɑɘɌ.     

ȭ ð ȮɔɓɟɌɗɔɓɔɜɟɑɞɝɫ ɚɜɞɚɛɑɐɔɣɑɝɖɌɫ ɘɚɝɞɚɎɔɐəɌɫ ɖɚəɝɞɜɟɖɢɔɫ. Ȼɚɐ ɔɝɖɟɝɝɞɎɑəəɧɘɔ ɖɚɜɚəɖɌɘɔ 3.6, 3.7 

ɎɔɓɟɌɗɔɓɔɜɟɑɞɝɫ Ɏɞɚɜɔɣəɧɕ ɖɌɜɔɑɝ. Ȯ Ɏɑɜɡəɔɡ ɞɜɑɞɫɡ ɖɚɜəɑɎɧɡ ɖɌəɌɗɚɎ 3.6 ɚɞɘɑɣɌɪɞɝɫ ɤɞɔɠɞɧ. ȶɚɜ-

əɑɎɧɑ ɖɌəɌɗɧ ɓɟɍɌ 3.7 əɑɚɐəɚɜɚɐəɚ, ɐɚ Ɏɑɜɡɟɤɑɖ ɓɌɛɚɗəɑəɧ ɛɗɚɘɍɔɜɚɎɚɣəɧɘ ɘɌɞɑɜɔɌɗɚɘ. Ȯ ɛɑɜɔɌɛɑ-

ɖɌɗɨəɧɡ ɚɍɗɌɝɞɫɡ ɖɚɜəɑɕ 3.7 ɚɛɜɑɐɑɗɫɪɞɝɫ ɚɣɌɏɔ ɜɑɓɚɜɍɢɔɔ ɖɚɝɞəɚɕ ɞɖɌəɔ ɝ ɣɑɞɖɔɘɔ, ɜɚɎəɧɘɔ ɖɚəɞɟ-

ɜɌɘɔ ð ɡɜɚəɔɣɑɝɖɔɕ ɏɜɌəɟɗɑɘɌɞɚɓəɧɕ ɛɑɜɔɚɐɚəɞɔɞ. ȶɚɜəɑɎɧɑ ɖɌəɌɗɧ ɓɟɍɌ 3.6 ɚɐəɚɜɚɐəɚ, əɑ ɐɚ Ɏɑɜɡɟ-

ɤɑɖ ɓɌɛɚɗəɑəɧ ɛɗɚɘɍɔɜɚɎɚɣəɧɘ ɘɌɞɑɜɔɌɗɚɘ. ȺɞɘɑɣɌɑɞɝɫ ɎɧɎɑɐɑəɔɑ ɛɗɚɘɍɔɜɚɎɚɣəɚɏɚ ɘɌɞɑɜɔɌɗɌ ɓɌ Ɏɑɜ-

ɡɟɤɖɔ ɖɚɜəɑɕ ɓɟɍɌ 3.6.    

Fig. 3.   Intraoral  contact  radiographs , teeth  4.7, 4.6 (A), 3.6, 3.7 (B). 

A ð an orthopedic bridge is determined. Under the artificial crown 4.6, secondary caries is visualized. The root 

canals of tooth 4.6 are heterogeneously, fragmenta rily filled with filling material. Shafts are visualized in the 

upper thirds of root canals 4.7. The canals of the distal root of the tooth 4.7 are homogeneous, filled with filling 

material except the tops of the canals. Canals of the medial root filled ho mogeneously, up to the tops. The fill-

ing material is visualized beyond the top of the distal root 4.7. In the periapical region of the medial root 4.7, a 

focus of bone tissue resorption with clear, even, sometimes sclerotic contours is determined ð cystogr anuloma.  

B ð the orthopedic bridge is determined. Secondary caries is visualized under artificial crowns 3.6, 3.7. Shafts 

are noted in the upper thirds of root canals 3.6. The root canals of tooth 3.7 are heterogeneous, filled with fill-

ing material up to t he top. In the periapical areas of the roots 3.7, foci of bone tissue resorption with clear, 

even contours are determined ð chronic granulomatous periodontitis. The root canals of tooth 3.6 are uniform-

ly filled with filling material except the tops of the canals. The filling material is visualized beyond the tops of 

the tooth roots 3.6.  
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ȼɔɝ. 4 (Fig. 4) 

ȼɔɝ. 4.     ȺɜɞɚɛɌəɞɚɘɚɏɜɌɘɘɌ.  

Ȯ ɛɜɚɑɖɢɔɔ əɔɒəɑɕ ɝɞɑəɖɔ ɗɑɎɚɏɚ Ɏɑɜɡəɑɣɑɗɪɝɞəɚɏɚ ɝɔəɟɝɌ ɚɛɜɑɐɑɗɫɪɞɝɫ Ɏɧɝɚɖɚɛɗɚɞəɧɑ ɔəɚɜɚɐəɧɑ 

ɞɑɗɌ, ɛɜɑɔɘɟɥɑɝɞɎɑəəɚ ɝɗɔɎəɚɏɚ ɡɌɜɌɖɞɑɜɌ ð ɎɧɎɑɐɑəəɧɑ ɓɌ Ɏɑɜɡɟɤɖɔ ɖɚɜəɑɕ ɓɟɍɌ 2.6 ɠɜɌɏɘɑəɞɧ ɛɗɚɘ-

ɍɔɜɚɎɚɣəɚɏɚ ɘɌɞɑɜɔɌɗɌ (ɚɞɘɑɣɑəɚ ɖɚəɞɟɜɚɘ).   

Fig. 4.    Orthopantomogram .  

In the projection of the left maxillary sinus lower wall, high -density foreign bodies are determined, mainly of a 

confluent nature ð fragments of filling material brought out beyond the tops of the tooth roots 2.6 (marked by 

a circle).   

 

ȼɔɝ. 5 (Fig. 5) 

ȼɔɝ. 5.     ȸȽȶȾ, Ɏɔɐ ɩɖɜɌəɌ ɜɌɍɚɣɑɕ ɝɞɌəɢɔɔ. 

ȻɜɑɐɝɞɌɎɗɑəɧ 3D ɔ ɘɟɗɨɞɔɛɗɌəɌɜəɧɑ ɜɑɖɚəɝɞɜɟɖɢɔɔ (ɝɌɏɔɞɞɌɗɨəɌɫ, ɖɚɜɚəɌɗɨəɌɫ, ɌɖɝɔɌɗɨəɌɫ).    

Fig. 5.    MSCT, view of the workstation screen.   

3D and multiplanar reconstructions (sagittal, coronal, axial) are presented.  
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ɜɌɓɜɑɤɌɪɥɌɫ ɝɛɚɝɚɍəɚɝɞɨ Ɏ ɚɢɑəɖɑ ɝɚɝɞɚɫ-

əɔɫ ɖɚɝɞəɧɡ ɝɞɜɟɖɞɟɜ. Ȼɜɔ ɐɔɌɏəɚɝɞɔɖɑ 

Ɏɑɜɡəɑɣɑɗɪɝɞəɚɏɚ ɝɔəɟɝɔɞɌ ȸȼȾ ɛɚɓɎɚɗɫɑɞ 

ɟɝɞɌəɚɎɔɞɨ əɌɗɔɣɔɑ Ɏ ɝɔəɟɝɑ ɒɔɐɖɚɝɞɔ, ɖɔɝɞ 

ɔ ɛɚɗɔɛɚɎ. ȺɐəɌɖɚ ɘɑɞɚɐ ɫɎɗɫɑɞɝɫ əɑɔəɠɚɜ-

ɘɌɞɔɎəɧɘ ɛɜɔ ɚɢɑəɖɑ ɚɐɚəɞɚɏɑəəɚɏɚ ɔɝɞɚɣ-

əɔɖɌ ɔəɠɑɖɢɔɔ ɔ ɑɏɚ ɝɎɫɓɔ ɝ Ɏɑɜɡəɑɣɑɗɪɝɞ-

əɧɘ ɝɔəɟɝɚɘ, ɞɌɖɒɑ ɞɑɜɫɑɞ ɝɎɚɪ ɩɠɠɑɖɞɔɎ-

əɚɝɞɨ ɛɜɔ əɌɗɔɣɔɔ Ɏ ɝɔəɟɝɑ ɛɗɚɘɍɔɜɚɎɚɣəɚ-

ɏɚ ɘɌɞɑɜɔɌɗɌ ɔɗɔ Ɏɧɝɚɖɚɛɗɚɞəɧɡ, Ɏ ɞɚɘ ɣɔɝ-

ɗɑ, ɘɑɞɌɗɗɔɣɑɝɖɔɡ ɔəɚɜɚɐəɧɡ ɞɑɗ. Ƚɟɥɑ-

ɝɞɎɑəəɧɘ əɑɐɚɝɞɌɞɖɚɘ ȸȼȾ ɫɎɗɫɑɞɝɫ əɑɎɚɓ-

ɘɚɒəɚɝɞɨ ɚɢɑəɖɔ ɝɞɑɛɑəɔ ɜɑɓɚɜɍɢɔɔ ɖɚɝɞəɚɕ 

ɞɖɌəɔ əɔɒəɑɕ ɝɞɑəɖɔ Ɏɑɜɡəɑɣɑɗɪɝɞəɚɏɚ ɝɔ-

əɟɝɌ [29, 30]. 

ȰɔɌɏəɚɝɞɔɣɑɝɖɔɑ ɖɜɔɞɑɜɔɔ ɚɐɚəɞɚ-

ɏɑəəɚɏɚ Ɏɑɜɡəɑɣɑɗɪɝɞəɚɏɚ ɝɔəɟɝɔɞɌ.  

ȻɑɜɔɌɛɔɖɌɗɨəɧɑ ɔɓɘɑəɑəɔɫ.  

Ȼɜɔ əɌɗɔɣɔɔ ɛɑɜɔɌɛɔɖɌɗɨəɧɡ ɚɣɌɏɚɎ 

ɜɌɓɜɫɒɑəɔɫ ɖɚɝɞəɚɕ ɞɖɌəɔ Ɏ ɚɍɗɌɝɞɔ ɓɟɍɚɎ 

Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ, Ɏ ɜɫɐɑ ɝɗɟɣɌɑɎ ɎɚɓɘɚɒəɌ 

ɐɑɝɞɜɟɖɢɔɫ əɔɒəɑɕ ɝɞɑəɖɔ Ɏɑɜɡəɑɣɑɗɪɝɞəɚ-

ɏɚ ɝɔəɟɝɌ ɝ ɐɌɗɨəɑɕɤɑɕ ɑɬ ɛɑɜɠɚɜɌɢɔɑɕ 

ɎɝɗɑɐɝɞɎɔɑ əɌɗɔɣɔɫ ɎɧɜɌɒɑəəɚɏɚ ɎɚɝɛɌɗɔ-

ɞɑɗɨəɚɏɚ ɛɜɚɢɑɝɝɌ ɔ ɚɝɚɍɑəəɚɝɞɑɕ ɌəɌɞɚɘɔɔ 

ɐɌəəɚɕ ɚɍɗɌɝɞɔ (ɜɔɝ. 7).  

Ȼɚ ɐɌəəɧɘ ɜɌɓɗɔɣəɧɡ ɔɝɝɗɑɐɚɎɌəɔɕ 

ɎɧɫɎɗɑəɚ, ɣɞɚ əɌɔɍɚɗɑɑ ɣɌɝɞɚɕ ɛɜɔɣɔəɚɕ 

ɚɐɚəɞɚɏɑəəɚɏɚ ɛɑɜɠɚɜɌɞɔɎəɚɏɚ Ɏɑɜɡəɑɣɑ-

ɗɪɝɞəɚɏɚ ɝɔəɟɝɔɞɌ ɫɎɗɫɪɞɝɫ ɛɑɜɔɌɛɔɖɌɗɨ-

əɧɑ ɎɚɝɛɌɗɔɞɑɗɨəɧɑ ɛɜɚɢɑɝɝɧ Ɏ ɚɍɗɌɝɞɔ 

ɛɑɜɎɚɏɚ (35,5-80%) ɔ Ɏɞɚɜɚɏɚ (15,5-45%) ɘɚ-

ɗɫɜɚɎ. Ȯ ɘɑəɨɤɑɕ ɝɞɑɛɑəɔ ɛɜɔɣɔəɚɕ ȺȮȽ 

ɝɞɌəɚɎɔɞɝɫ ɎɚɝɛɌɗɔɞɑɗɨəɧɕ ɛɜɚɢɑɝɝ Ɏ ɚɍɗɌ-

ɝɞɔ ɛɜɑɘɚɗɫɜɚɎ (3-10%), ɖɗɧɖɚɎ (2-3,6%) ɔ 

ɞɜɑɞɨɔɡ ɘɚɗɫɜɚɎ (1-16,5%) [17].  

ȳɟɍɧ ɝ ɘɑɗɖɔɘɔ, ɝɜɚɝɤɔɘɔɝɫ ɔɗɔ ɎɓɌ-

ɔɘəɚ ɛɌɜɌɗɗɑɗɨəɧɘɔ ɖɚɜəɫɘɔ ɓəɌɣɔɞɑɗɨəɚ 

ɘɑəɑɑ ɚɛɌɝəɧ, ɣɑɘ ɓɟɍɧ ɝ ɖɜɟɛəɧɘɔ, ɜɌɝɡɚ-

ɐɫɥɔɘɔɝɫ Ɏ ɚɍɗɌɝɞɔ ɠɟɜɖɌɢɔɔ ɖɚɜəɫɘɔ. ȳɌ-

ɣɌɝɞɟɪ ɞɌɖɔɑ ɓɟɍɧ ɘɚɏɟɞ ɍɧɞɨ ɌɞɜɌɎɘɌɞɔɣəɚ 

ɟɐɌɗɑəɧ ɞɚɗɨɖɚ ɗɔɤɨ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɞɑɡ-

əɔɖɔ ɝɑɛɌɜɌɢɔɔ ɖɚɜəɑɕ [38 - 40].   

ȻɗɚɘɍɔɜɚɎɚɣəɧɕ ɘɌɞɑɜɔɌɗ ɔ ɔəɚɜɚɐ-

əɧɑ ɞɑɗɌ.  

ȮɧɎɑɐɑəɔɑ ɛɗɚɘɍɔɜɚɎɚɣəɚɏɚ ɘɌɞɑɜɔɌɗɌ 

ɓɌ Ɏɑɜɡɟɤɖɟ ɖɚɜəɫ ɓɟɍɌ ɣɌɝɞɚ ɎɧɓɧɎɌɑɞ Ɏɚɝ-

ɛɌɗɔɞɑɗɨəɟɪ ɜɑɌɖɢɔɪ  ɛɑɜɔɌɛɔɖɌɗɨəɧɡ ɞɖɌ- 

 

ȼɔɝ. 6 (Fig. 6) 

ȼɔɝ. 6.     ȶȷȶȾ, Ɏɔɐ ɩɖɜɌəɌ ɜɌɍɚɣɑɕ ɝɞɌəɢɔɔ.  

ȻɜɑɐɝɞɌɎɗɑəɧ ɛɌəɚɜɌɘəɌɫ, 3D, ɌɖɝɔɌɗɨəɌɫ ɜɑɖɚəɝɞɜɟɖɢɔɔ ɔ ɖɜɚɝɝ-ɝɑɖɢɔɔ.       

Fig. 6.     CBCT, view of the workstation screen.   

Panoramic, 3D, axial reconstruction and cross -sections are presented.  
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ȼɔɝ. 7 Ɍ (Fig. 7 Ɍ) 

 

ȼɔɝ. 7 ɍ (Fig. 7 b) 

 

ȼɔɝ. 7 Ɏ (Fig. 7 ɝ) 

ȼɔɝ. 7.      ȸȽȶȾ. Ⱥɐɚəɞɚɏɑəəɧɕ Ɏɑɜɡəɑɣɑɗɪɝɞəɚɕ ɝɔəɟɝɔɞ, ɛɑɜɔɌɛɔɖɌɗɨəɧɑ ɔɓɘɑəɑəɔɫ. 

A ð ȽɌɏɔɞɞɌɗɨəɌɫ ɜɑɖɚəɝɞɜɟɖɢɔɫ, ɜɑɒɔɘ ɖɚɝɞəɚɏɚ ɚɖəɌ. Ȯ ɛɑɜɔɌɛɑɖɌɗɨəɚɕ ɚɍɗɌɝɞɔ 2.5, ɘɑɒɖɚɜəɑɎɚɕ ɚɍ-

ɗɌɝɞɔ, ɞɌɖɒɑ ɛɑɜɔɌɛɑɖɌɗɨəɚ Ɏ ɚɍɗɌɝɞɔ ɥɑɣəɚ-ɘɑɓɔɌɗɨəɚɏɚ ɖɚɜəɫ 2.6 ɎɔɓɟɌɗɔɓɔɜɟɑɞɝɫ ɚɣɌɏ ɜɌɓɜɑɒɑəɔɫ 

ɖɚɝɞəɚɕ ɞɖɌəɔ ɚɖɜɟɏɗɚɕ ɠɚɜɘɧ, ɝ ɣɑɞɖɔɘɔ ɔ ɜɚɎəɧɘɔ ɖɚəɞɟɜɌɘɔ. ȹɔɒəɫɫ ɝɞɑəɖɌ ɝɔəɟɝɌ Ɏ ɐɌəəɚɕ ɓɚəɑ 

ɝɘɑɥɑəɌ ɖɎɑɜɡɟ, ɔɝɞɚəɣɑəɌ. Ȯ əɔɒəɔɡ ɔ ɣɌɝɞɔɣəɚ ɛɑɜɑɐəɔɡ ɚɞɐɑɗɌɡ ɗɑɎɚɏɚ Ɏɑɜɡəɑɣɑɗɪɝɞəɚɏɚ ɝɔəɟɝɌ 

ɚɛɜɑɐɑɗɫɑɞɝɫ ɏɔɛɑɜɞɜɚɠɔɣɑɝɖɚɑ ɟɞɚɗɥɑəɔɑ ɝɗɔɓɔɝɞɚɕ ɚɍɚɗɚɣɖɔ.     

ȭ ð ȽɌɏɔɞɞɌɗɨəɌɫ ɜɑɖɚəɝɞɜɟɖɢɔɫ, ɜɑɒɔɘ ɖɚɝɞəɚɏɚ ɚɖəɌ. Ȯ ɛɑɜɔɌɛɑɖɌɗɨəɚɕ ɚɍɗɌɝɞɔ 2.6 ɎɔɓɟɌɗɔɓɔɜɟɑɞɝɫ 

ɚɣɌɏ ɜɌɓɜɑɒɑəɔɫ ɖɚɝɞəɚɕ ɞɖɌəɔ ɚɖɜɟɏɗɚɕ ɠɚɜɘɧ, ɝ ɣɑɞɖɔɘɔ ɔ ɜɚɎəɧɘɔ ɖɚəɞɟɜɌɘɔ. ȹɔɒəɫɫ ɝɞɑəɖɌ ɝɔəɟ-

ɝɌ Ɏ ɐɌəəɚɕ ɓɚəɑ ɝɘɑɥɑəɌ ɖɎɑɜɡɟ, ɝ ɐɑɠɑɖɞɚɘ. Ȯ əɔɒəɔɡ ɔ ɣɌɝɞɔɣəɚ ɛɑɜɑɐəɔɡ ɚɞɐɑɗɌɡ ɗɑɎɚɏɚ Ɏɑɜɡəɑɣɑ-

ɗɪɝɞəɚɏɚ ɝɔəɟɝɌ ɚɛɜɑɐɑɗɫɑɞɝɫ ɏɔɛɑɜɞɜɚɠɔɣɑɝɖɚɑ ɟɞɚɗɥɑəɔɑ ɝɗɔɓɔɝɞɚɕ ɚɍɚɗɚɣɖɔ.     

Ȯ ð ȽɌɏɔɞɞɌɗɨəɌɫ ɜɑɖɚəɝɞɜɟɖɢɔɫ, ɜɑɒɔɘ ɖɚɝɞəɚɏɚ ɚɖəɌ. Ȯ ɛɑɜɔɌɛɑɖɌɗɨəɚɕ ɚɍɗɌɝɞɔ 2.8 ɚɞɘɑɣɌɑɞɝɫ ɚɣɌɏ 

ɜɌɓɜɑɒɑəɔɫ ɖɚɝɞəɚɕ ɞɖɌəɔ ɚɖɜɟɏɗɚɕ ɠɚɜɘɧ, ɝ ɣɑɞɖɔɘɔ ɔ ɜɚɎəɧɘɔ ɖɚəɞɟɜɌɘɔ. ȹɔɒəɫɫ ɝɞɑəɖɌ ɝɔəɟɝɌ Ɏ 

ɐɌəəɚɕ ɓɚəɑ ɝɘɑɥɑəɌ ɖɎɑɜɡɟ, ɝ ɐɑɠɑɖɞɚɘ. ȷɑɎɧɕ Ɏɑɜɡəɑɣɑɗɪɝɞəɚɕ ɝɔəɟɝ ɝɟɍɞɚɞɌɗɨəɚ ɓɌɛɚɗəɑə ɝɚɐɑɜɒɔ-

ɘɧɘ.       

Fig. 7.   MSCT. Odontogenic  maxillary  sinusitis, periapical  changes .   

A ð Sagittal reconstruction, bone window mode. In the periapical region 2.5, the interradicular region, and also 

periapically in the region of the buccal -mesial root 2.6, a rounded focus of bone tissue resorption is visualized, 

with clear and even contours. The lower wall of the sinus in this are a is displaced upward amd thinned. In the 

lower and partially anterior sections of the left maxillary sinus, hypertrophic thickening of the mucous layer is 

determined.   

B ð Sagittal reconstruction, bone window mode. In the periapical region 2.6, a focus o f resorption of the bone 

tissue is visualized with rounded, clear and even contours. The lower wall of the sinus in this area is displaced 

upward, with a defect. In the lower and partially anterior sections of the left maxillary sinus, hypertrophic 

thicken ing of the mucous layer is determined.   

C ð Sagittal reconstruction, bone window mode. In the periapical area 2.8, there is a focus of bone tissue re-

sorption of a rounded shape, with clear and even contours. The lower wall of the sinus in this area is dis placed 

upward, with a defect. The left maxillary sinus is subtotally filled with pathological content.  
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ȼɔɝ. 8 Ɍ (Fig. 8 Ɍ) 

 

ȼɔɝ. 8 ɍ (Fig. 8 b) 

 

ȼɔɝ. 8 Ɏ (Fig. 8 ɝ) 

ȼɔɝ. 8.       A ð ȸȽȶȾ; ȭ, Ȯ ð ȶȷȶȾ. Ⱥɐɚəɞɚɏɑəəɧɕ Ɏɑɜɡəɑɣɑɗɪɝɞəɚɕ ɝɔəɟɝɔɞ, ɔəɚɜɚɐəɧɑ ɞɑɗɌ.  

A ð ȽɌɏɔɞɞɌɗɨəɌɫ ɜɑɖɚəɝɞɜɟɖɢɔɫ, ɜɑɒɔɘ ɖɚɝɞəɚɏɚ ɚɖəɌ. ȷɑɎɧɕ Ɏɑɜɡəɑɣɑɗɪɝɞəɚɕ ɝɔəɟɝ ɝɟɍɞɚɞɌɗɨəɚ ɓɌ-

ɛɚɗəɑə ɝɚɐɑɜɒɔɘɧɘ. Ȯ ɚɍɗɌɝɞɔ əɔɒəɑɕ ɝɞɑəɖɔ ɝɔəɟɝɌ ɚɛɜɑɐɑɗɫɑɞɝɫ ɔəɚɜɚɐəɚɑ ɞɑɗɚ ð ɠɜɌɏɘɑəɞ ɛɗɚɘɍɔ-

ɜɚɎɚɣəɚɏɚ ɘɌɞɑɜɔɌɗɌ, ɎɧɎɑɐɑəəɚɏɚ ɓɌ Ɏɑɜɡɟɤɖɟ ɖɚɜəɑɕ ɓɟɍɌ 2.7. Ȯ ɛɑɜɔɌɛɔɖɌɗɨəɚɕ ɚɍɗɌɝɞɔ ɥɑɣəɚ-

ɘɑɓɔɌɗɨəɚɏɚ ɖɚɜəɫ 2.6 ɎɔɓɟɌɗɔɓɔɜɟɑɞɝɫ ɜɌɓɜɫɒɑəɔɑ ɖɚɝɞəɚɕ ɞɖɌəɔ, ɚɖɜɟɏɗɚɕ ɠɚɜɘɧ, ɝ ɣɑɞɖɔɘɔ, ɜɚɎəɧɘɔ 

ɖɚəɞɟɜɌɘɔ (ɖɔɝɞɚɏɜɌəɟɗɑɘɌ), əɔɒəɫɫ ɝɞɑəɖɌ ɝɔəɟɝɌ Ɏ ɐɌəəɚɕ ɓɚəɑ ɔɝɞɚəɣɑəɌ, ɝ ɐɑɠɑɖɞɚɘ.  

ȭ ð ȽɌɏɔɞɞɌɗɨəɌɫ ɜɑɖɚəɝɞɜɟɖɢɔɫ. Ȯ əɔɒəɔɡ ɚɞɐɑɗɌɡ ɗɑɎɚɏɚ Ɏɑɜɡəɑɣɑɗɪɝɞəɚɏɚ ɝɔəɟɝɌ ɚɛɜɑɐɑɗɫɑɞɝɫ əɑɜɌɎ-

əɚɘɑɜəɚɑ ɏɔɛɑɜɞɜɚɠɔɣɑɝɖɚɑ ɟɞɚɗɥɑəɔɑ ɝɗɔɓɔɝɞɚɕ ɚɍɚɗɚɣɖɔ. Ȯ ɚɍɗɌɝɞɔ əɔɒəɑɕ ɝɞɑəɖɔ ɝɔəɟɝɌ ɚɛɜɑɐɑɗɫ-

ɑɞɝɫ ɔəɚɜɚɐəɚɑ ɞɑɗɚ ð ɠɜɌɏɘɑəɞ ɛɗɚɘɍɔɜɚɎɚɣəɚɏɚ ɘɌɞɑɜɔɌɗɌ, ɎɧɎɑɐɑəəɚɏɚ ɓɌ Ɏɑɜɡɟɤɖɟ ɖɚəɑɕ ɓɟɍɌ 2.6. Ȯ 

ɛɑɜɔɌɛɔɖɌɗɨəɚɕ ɚɍɗɌɝɞɔ ɥɑɣəɧɡ ɖɚɜəɑɕ 2.6 ɞɌɖɒɑ ɎɔɓɟɌɗɔɓɔɜɟɑɞɝɫ ɜɌɓɜɑɒɑəɔɑ ɖɚɝɞəɚɕ ɞɖɌəɔ, ɚɖɜɟɏɗɚɕ 

ɠɚɜɘɧ, ɝ ɣɑɞɖɔɘɔ, ɜɚɎəɧɘɔ ɖɚəɞɟɜɌɘɔ (ɖɔɝɞɚɏɜɌəɟɗɑɘɌ), əɔɒəɫɫ ɝɞɑəɖɌ ɝɔəɟɝɌ Ɏ ɐɌəəɚɕ ɓɚəɑ ɔɝɞɚəɣɑ-

əɌ, ɝ ɐɑɠɑɖɞɚɘ.  

Ȯ ð ȽɌɏɔɞɞɌɗɨəɌɫ ɜɑɖɚəɝɞɜɟɖɢɔɫ. ȷɑɎɧɕ Ɏɑɜɡəɑɣɑɗɪɝɞəɚɕ ɝɔəɟɝ ɞɚɞɌɗɨəɚ ɓɌɛɚɗəɑə ɝɚɐɑɜɒɔɘɧɘ. Ȯ ɝɜɑɐ-

əɑɘ ɚɞɐɑɗɑ ɛɚɗɚɝɞɔ ɝɔəɟɝɌ ɎɔɓɟɌɗɔɓɔɜɟɑɞɝɫ ɔəɚɜɚɐəɚɑ ɞɑɗɚ Ɏɧɝɚɖɚɕ ɛɗɚɞəɚɝɞɔ, ɝ ɣɑɞɖɔɘɔ ɜɚɎəɧɘɔ ɖɚə-

ɞɟɜɌɘɔ ð ɔɘɛɗɌəɞɌɞ. Ȯ ɓɚəɑ Ɍɐɑəɞɔɔ 2.4-2.6 ɚɛɜɑɐɑɗɫɑɞɝɫ ɐɑɠɑɖɞ əɔɒəɑɕ ɝɞɑəɖɔ ɗɑɎɚɏɚ Ɏɑɜɡəɑɣɑɗɪɝɞəɚ-

ɏɚ ɝɔəɟɝɌ.       

Fig. 8.    A ð MSCT; B, C ð CBCT. Odontogenic maxillary sinusitis, foreign bodies.    

A ð Sagittal reconstruction, bone window mode. The left maxillary sinus is subtotally filled with pathological 

contents. Within the lower wall of the sinus, a fo reign body is determined ð a fragment of a filling material 

brought out beyond the top of the tooth roots 2.7. In the periapical region of the buccal -mesial root 2.6, a re-

sorbed bone tissue is visualized, with rounded shape, with clear, even contours (cyst ogranuloma), the lower 

wall of the sinus in this area is thinned, with a defect.  

B ð Sagittal reconstruction. In the lower part of the left maxillary sinus, an uneven hypertrophic thickening of 

the mucous layer is determined. Within the lower wall of the sinus, a foreign body is determined ð a fragment 

of a filling material brought out beyond the top of the tooth roots 2.6. In the periapical region of the buccal 

roots 2.6, a resorbed bone tissue is also visualized, round in shape, with clear, even contours  (cystogranulo-

ma), the lower wall of the sinus in this area is thinned, with a defect.  

C ð Sagittal reconstruction. The left maxillary sinus is totally filled with pathological content. In the middle sec-

tion of the sinus cavity, a high -density foreign body  is visualized, with clear, even contours ð a dental implant. 

In the zone of adentia 2.4 -2.6, a defect within the lower wall of the left maxillary sinus is determined.  
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əɑɕ. Ȯ əɑɖɚɞɚɜɧɡ ɝɗɟɣɌɫɡ ɛɗɚɘɍɔɜɚɎɚɣəɧɕ 

ɘɌɞɑɜɔɌɗ, ɛɚɛɌɎɤɔɕ Ɏ ɛɚɗɚɝɞɨ ɝɔəɟɝɌ, ɫɎɗɫ-

ɑɞɝɫ ɝɟɍɝɞɜɌɞɚɘ ɐɗɫ ɖɚɗɚəɔɓɌɢɔɔ ɍɌɖɞɑɜɔɫ-

ɘɔ, ɣɞɚ ɘɚɒɑɞ ɛɜɔɎɑɝɞɔ ɖ ɜɌɓɎɔɞɔɪ ȺȮȽ 

(ɜɔɝ. 8).  

Ƚɚɝɞɚɫəɔɑ ɛɚɝɗɑ ɟɐɌɗɑəɔɫ ɓɟɍɚɎ.  

Ȼɚ ɘəɑəɔɪ ɜɫɐɌ ɌɎɞɚɜɚɎ, ɜɌɓɘɑɜ ɛɑɜɔ-

ɚɐɚəɞɌɗɨəɚɕ ɥɑɗɔ ɔɏɜɌɑɞ ɎɌɒəɟɪ ɜɚɗɨ ɛɜɔ 

ɟɐɌɗɑəɔɔ ɓɟɍɚɎ, ɔ, ɑɝɗɔ ɚə ɘɔəɔɘɌɗɑə ɔɗɔ 

ɜɌɎɑə əɟɗɪ, ɞɚ ɜɔɝɖ ɛɑɜɠɚɜɌɢɔɔ ɓəɌɣɔɞɑɗɨ-

əɚ ɟɎɑɗɔɣɔɎɌɑɞɝɫ.  

ȶɚɝɞəɌɫ ɛɗɌɝɞɔəɖɌ ɘɑɒɐɟ ɖɚɜəɫɘɔ ɓɟ-

ɍɚɎ Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ ɔ Ɏɑɜɡəɑɣɑɗɪɝɞəɧɘ ɝɔ-

əɟɝɚɘ ɘɚɒɑɞ ɔɘɑɞɨ ɜɌɓɗɔɣəɧɑ ɜɌɓɘɑɜɧ ɔ ɑɝ-

ɗɔ ɛɜɔ ɝɖɗɑɜɚɞɔɣɑɝɖɚɘ ɞɔɛɑ ɝɞɜɚɑəɔɫ Ɏɑɜɡ-

əɑɕ ɣɑɗɪɝɞɔ ɑɑ ɞɚɗɥɔəɌ ɘɚɒɑɞ ɐɚɝɞɔɏɌɞɨ 10 

ɘɘ, ɞɚ ɛɜɔ ɛəɑɎɘɌɞɔɣɑɝɖɚɘ ɞɔɛɑ ɝɞɜɚɑəɔɫ 

ɣɑɗɪɝɞɔ ɚəɌ ɘɚɒɑɞ ɍɧɞɨ ɘɑəɑɑ 1 ɘɘ ɔɗɔ ɚɞ-

ɝɟɞɝɞɎɚɎɌɞɨ ɛɚɗəɚɝɞɨɪ. ȴɓɎɑɝɞəɚ, ɣɞɚ ɣɑɘ 

ɘɑəɨɤɑ ɞɚɗɥɔəɌ ɚɝɞɌɞɚɣəɚɕ ɖɚɝɞɔ, ɞɑɘ Ɏɧ-

ɤɑ ɜɔɝɖ ɛɑɜɠɚɜɌɢɔɔ.  

ȬəɌɗɔɓ ɐɌəəɧɡ ɗɔɞɑɜɌɞɟɜɧ ɛɚɓɎɚɗɔɗ 

ɟɞɎɑɜɒɐɌɞɨ, ɣɞɚ ɌəɌɞɚɘɔɫ ɖɚɜəɑɕ ɟɐɌɗɫɑɘɚ-

ɏɚ ɓɟɍɌ ɞɌɖ ɒɑ ɝɗɟɒɔɞ ɛɜɔɣɔəɚɕ Ɏɚɓəɔɖəɚ-

Ɏɑəɔɫ ɛɑɜɠɚɜɌɢɔɔ Ɏɑɜɡəɑɣɑɗɪɝɞəɚɏɚ ɝɔəɟɝɌ 

ɛɜɔ ɟɐɌɗɑəɔɔ ɓɟɍɌ. ȹɌɔɍɚɗɑɑ ɓəɌɣɔɘɧɘ ɫɎ-

ɗɫɑɞɝɫ ɎɓɌɔɘəɚɑ ɜɌɝɛɚɗɚɒɑəɔɑ ɖɚɜəɑɕ ɟɐɌ-

ɗɫɑɘɚɏɚ ɓɟɍɌ ɔ ɔɡ ɜɌɓɘɑɜ [38]. ȾɌɖɒɑ ɜɔɝɖ 

ɛɑɜɠɚɜɌɢɔɔ ɓɌɎɔɝɔɞ ɔ ɚɞ ɞɑɡəɔɖɔ ɟɐɌɗɑəɔɫ 

ɓɟɍɚɎ Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ [39, 40] (ɜɔɝ. 9).   

Ƚɚɝɞɚɫəɔɑ ɛɚɝɗɑ ɝɔəɟɝ-ɗɔɠɞɔəɏɌ ɔ 

ɐɑəɞɌɗɨəɚɕ ɔɘɛɗɌəɞɌɢɔɔ.    

ȸəɚɏɔɑ Ɏɑɐɟɥɔɑ ɌɎɞɚɜɧ ɚɞɘɑɣɌɪɞ, ɣɞɚ 

Ɏ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ ɣɔɝɗɚ ɚɛɑɜɌɢɔɕ ɔ ɘɑɞɚ-

ɐɔɖ ɝɔəɟɝ-ɗɔɠɞɔəɏɌ əɑɟɖɗɚəəɚ ɜɌɝɞɑɞ, ɜɌɝ-

ɤɔɜɫɪɞɝɫ ɛɚɖɌɓɌəɔɫ ɔ Ɏɚɓɘɚɒəɚɝɞɔ ɚɛɑɜɌ-

ɢɔɕ, əɚ Ɏɘɑɝɞɑ ɝ ɞɑɘ ɛɚɎɧɤɌɑɞɝɫ ɖɚɗɔɣɑɝɞɎɚ 

Ɏɚɓɘɚɒəɧɡ ɚɝɗɚɒəɑəɔɕ. ȻɑɜɠɚɜɌɢɔɫ ɝɗɔɓɔ-

ɝɞɚɕ ɚɍɚɗɚɣɖɔ Ɏɑɜɡəɑɣɑɗɪɝɞəɚɏɚ ɝɔəɟɝɌ ɫɎ-

ɗɫɑɞɝɫ əɌɔɍɚɗɑɑ ɜɌɝɛɜɚɝɞɜɌəɑəəɧɘ ɚɝɗɚɒ-

əɑəɔɑɘ, ɖɚɞɚɜɚɑ ɣɌɝɞɚ ɛɜɚɔɝɡɚɐɔɞ Ɏ ɘɑɝɞɌɡ, 

ɏɐɑ ɔɘɑɪɞɝɫ ɎɧɜɌɒɑəəɧɕ ɖɚɝɞəɧɕ ɜɑɗɨɑɠ, 

ɚɝɞɜɧɑ ɟɏɗɧ, ɝɑɛɞɧ, ɩɖɓɚɝɞɚɓɧ, Ɍ ɞɌɖɒɑ Ɏ ɘɑ-

ɝɞɌɡ ɝ əɌɗɔɣɔɑɘ ɜɟɍɢɚɎɚɕ ɞɖɌəɔ, ɎɝɗɑɐɝɞɎɔɑ 

ɜɌəɑɑ ɛɑɜɑəɑɝɑəəɧɡ ɚɛɑɜɌɢɔɕ, ɞɜɌɎɘ [19, 41 

- 42].  

Ȱɚɝɞɟɛ ɛɜɔ ɝɔəɟɝ-ɗɔɠɞɔəɏɑ ɚɝɟɥɑɝɞɎ-

ɗɫɑɞɝɫ ɝ əɌɜɟɤɑəɔɑɘ ɢɑɗɚɝɞəɚɝɞɔ ɖɚɝɞəɚɕ 

ɝɞɑəɖɔ ȮɃȽ, ɣɞɚ Ɏ ɝɎɚɪ ɚɣɑɜɑɐɨ, ɘɚɒɑɞ Ɏɧ-

ɓɧɎɌɞɨ ɜɌɓɎɔɞɔɑ ɎɚɝɛɌɗɔɞɑɗɨəɚɏɚ ɛɜɚɢɑɝɝɌ Ɏ 

ɛɚɗɚɝɞɔ ɝɔəɟɝɌ. Ȼɚ ɐɌəəɧɘ Arias-lrimia O. ɔ 

Brook I. (2010) ɛɑɜɠɚɜɌɢɔɫ ɐəɌ ȮɃȻ ɫɎɗɫɑɞ-

ɝɫ əɌɔɍɚɗɑɑ ɣɌɝɞɚɕ ɛɜɔɣɔəɚɕ ɡɜɚəɔɣɑɝɖɚɏɚ 

Ɏɑɜɡəɑɣɑɗɪɝɞəɚɏɚ ɚɐɚəɞɚɏɑəəɚɏɚ ɝɔəɟɝɔɞɌ [3] 

 

ȼɔɝ. 9 Ɍ (Fig. 9 Ɍ) 

 

ȼɔɝ. 9 ɍ (Fig. 9 b) 

ȼɔɝ. 9.    ȸȽȶȾ. Ⱥɐɚəɞɚɏɑəəɧɕ Ɏɑɜɡəɑɣɑɗɪɝɞəɚɕ ɝɔəɟɝɔɞ, ɝɚɝɞɚɫəɔɑ ɛɚɝɗɑ ɟɐɌɗɑəɔɫ ɓɟɍɌ 2.6. 

A  ð ɝɌɏɔɞɞɌɗɨəɌɫ ɜɑɖɚəɝɞɜɟɖɢɔɫ, ȭ  ð ɠɜɚəɞɌɗɨəɌɫ ɜɑɖɚəɝɞɜɟɖɢɔɫ.    

ȷɑɎɧɕ Ɏɑɜɡəɑɣɑɗɪɝɞəɚɕ ɝɔəɟɝ ɔ ɑɏɚ ɝɚɟɝɞɨɑ ɝɟɍɞɚɞɌɗɨəɚ ɓɌɛɚɗəɑəɧ ɝɚɐɑɜɒɔɘɧɘ. Ȯ ɛɑɜɑɐəɑ-əɔɒəɑɘ 

ɚɞɐɑɗɑ ɗɑɎɚɏɚ Ɏɑɜɡəɑɣɑɗɪɝɞəɚɏɚ ɝɔəɟɝɌ ɚɞɘɑɣɌɑɞɝɫ ɐɑɠɑɖɞ ɖɚɝɞəɚɕ ɝɞɑəɖɔ ɐɚ 7,1 ɘɘ ɝ ɣɑɞɖɔɘɔ ɜɚɎəɧ-

ɘɔ ɝɖɗɑɜɚɓɔɜɚɎɌəəɧɘɔ ɖɚəɞɟɜɌɘɔ (ɝɚɝɞɚɫəɔɑ ɛɚɝɗɑ ɟɐɌɗɑəɔɫ ɓɟɍɌ 2.6).   

Fig. 9.   MSCT. Odontogenic maxillary sinusitis, condition after tooth 2.6 extraction. A ð sagittal recon-

struction, B ð frontal reconstruction.  

The left maxillary sinus and its anastomosis are subtotally filled with content. In the anterior -inferior section 

of the left maxillary sinus, there is a bone wall defect up to 7.1 mm with clear, even sclerotic contours (condi-

tion after tooth 2.6 extraction).    
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(ɜɔɝ. 10).  

Ȼɜɔ ɛɗɌəɔɜɚɎɌəɔɔ ɟɝɞɌəɚɎɖɔ ɗɪɍɧɡ 

ɔɘɛɗɌəɞɚɎ ɎɌɒəɚ ɛɚɘəɔɞɨ ɚ ɐɚɛɟɝɞɔɘɧɡ 

ɓəɌɣɑəɔɫɡ ɜɌɝɝɞɚɫəɔɕ ɘɑɒɐɟ ɔɘɛɗɌəɞɚɘ ɔ 

ɌəɌɞɚɘɔɣɑɝɖɔɘɔ ɝɞɜɟɖɞɟɜɌɘɔ ɓɟɍɚɣɑɗɪɝɞəɚɕ 

ɝɔɝɞɑɘɧ. ȴɘɛɗɌəɞ ɝɚ Ɏɝɑɡ ɝɞɚɜɚə ɐɚɗɒəɌ 

ɚɖɜɟɒɌɞɨ ɖɚɝɞəɌɫ ɞɖɌəɨ ɞɚɗɥɔəɚɕ əɑ ɘɑəɑɑ 

1 ɘɘ, ɞɌɖ ɖɌɖ ɔəɌɣɑ ɚəɌ ɘɚɒɑɞ ɜɑɓɚɜɍɔɜɚ-

ɎɌɞɨɝɫ. Ȱɗɫ ɟɐɌɣəɚɕ ɟɝɞɌəɚɎɖɔ ɔɘɛɗɌəɞɚɎ 

əɑɚɍɡɚɐɔɘɚ ɟɣɔɞɧɎɌɞɨ əɑ ɞɚɗɨɖɚ ɞɚɗɥɔəɟ, əɚ 

ɔ Ɏɧɝɚɞɟ ɖɚɝɞɔ. ȼɌɝɝɞɚɫəɔɑ ɐɚ ɖɌəɌɗɌ əɔɒ-

əɑɕ ɣɑɗɪɝɞɔ ɔ əɔɒəɑɏɚ ɌɗɨɎɑɚɗɫɜəɚɏɚ əɑɜɎɌ 

ɐɚɗɒəɚ ɝɚɝɞɌɎɗɫɞɨ əɑ ɘɑəɑɑ 2 ɘɘ, ɐɚ ɛɚɐɍɚ-

ɜɚɐɚɣəɚɏɚ ɚɞɎɑɜɝɞɔɫ ð 5 ɘɘ, ɐɚ ɐəɌ Ɏɑɜɡəɑ-

ɣɑɗɪɝɞəɚɏɚ ɝɔəɟɝɌ ɔ ɐəɌ əɚɝɌ ð 1-2 ɘɘ, ɜɑɓ-

ɢɚɎɚɏɚ ɖɌəɌɗɌ ð 2 ɘɘ, Ɍ ɘɑɒɐɟ ɔɘɛɗɌəɞɚɘ ɔ 

ɑɝɞɑɝɞɎɑəəɧɘ ɓɟɍɚɘ ɐɚ 1-2 ɘɘ. Ȼɜɔ ɟɝɞɌəɚɎ-

ɖɑ əɑɝɖɚɗɨɖɔɡ ɔɘɛɗɌəɞɚɎ ɛɜɚɘɑɒɟɞɚɖ ɘɑɒɐɟ 

ɔɡ ɖɜɌɫɘɔ ɐɚɗɒɑə ɍɧɞɨ ɜɌɎɑə ɔɡ ɐɔɌɘɑɞɜɟ, 

əɚ əɑ ɘɑəɑɑ 3 ɘɘ, Ɍ ɜɌɝɝɞɚɫəɔɑ ɐɚ ɓɟɍɌ, ɖɚ-

ɞɚɜɧɕ ɍɟɐɑɞ ɝɗɟɒɔɞɨ ɚɛɚɜɚɕ ɓɟɍəɚɏɚ ɛɜɚɞɑɓɌ, 

əɑ ɘɑəɑɑ 2 ɘɘ. Ȼɚɝɗɑ ɟɝɞɌəɚɎɖɔ ɔɘɛɗɌəɞɌ ɝ 

ɫɓɧɣəɚɕ ɝɞɚɜɚəɧ ɖɚɝɞɔ ɐɚɗɒəɚ ɚɝɞɌɞɨɝɫ əɑ 

ɘɑəɑɑ 1 ɘɘ ɖɚɝɞəɚɕ ɞɖɌəɔ, Ɍ ɝ Ɏɑɝɞɔɍɟɗɫɜəɚɕ 

ð əɑ ɘɑəɑɑ 0,5 ɘɘ [19, 42] (ɜɔɝ. 11).    

ȺɜɚɌəɞɜɌɗɨəɚɑ ɝɚɟɝɞɨɑ.  

ȰɚɖɌɓɌəɚ, ɣɞɚ ɣɑɜɑɓ 3 ɘɑɝɫɢɌ ɛɚɝɗɑ 

ɛɑɜɠɚɜɌɢɔɔ Ɏɑɜɡəɑɣɑɗɪɝɞəɚɏɚ ɝɔəɟɝɌ Ɏɚɓ-

əɔɖɌɪɞ ɐɑɏɑəɑɜɌɞɔɎəɧɑ ɔɓɘɑəɑəɔɫ ɜɑɝəɔɞ-

ɣɌɞɧɡ ɩɛɔɞɑɗɔɚɢɔɞɚɎ ɝɗɔɓɔɝɞɚɕ ɚɍɚɗɚɣɖɔ ɝ 

ɟɘɑəɨɤɑəɔɑɘ ɟɐɑɗɨəɚɏɚ ɚɍɦɑɘɌ ɘɔɞɚɡɚə-

ɐɜɔɕ, ɏɜɌəɟɗɫɜəɚɕ ɩəɐɚɛɗɌɓɘɌɞɔɣɑɝɖɚɕ ɝɑɞɔ, 

ɟɎɑɗɔɣɑəɔɑɘ ɫɐɑɜəɚ-ɢɔɞɚɛɗɌɓɘɌɞɔɣɑɝɖɚɏɚ 

ɚɞəɚɤɑəɔɫ. Ȯ ɝɜɚɖɔ ɍɚɗɑɑ 3 ɘɑɝɫɢɑɎ ɛɜɚɔɝ-

ɡɚɐɔɞ ɘɑɞɌɛɗɌɓɔɫ ɩɛɔɞɑɗɔɫ Ɏ ɚɐəɚɜɫɐəɧɕ 

ɖɟɍɔɣɑɝɖɔɕ ɔ ɘəɚɏɚɝɗɚɕəɧɕ ɛɗɚɝɖɔɕ ɚɜɚɏɚ-

ɎɑɎɌɪɥɔɕ. Ȼɚɝɗɑɐəɑɑ ɝɎɔɐɑɞɑɗɨɝɞɎɟɑɞ ɚ 

ɠɚɜɘɔɜɚɎɌəɔɔ ɚɜɚɌəɞɜɌɗɨəɚɏɚ ɝɚɚɍɥɑəɔɫ 

(ȺȬȽ) (ɜɔɝ. 12) [43].   

   ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɝɞɚɔɞ ɛɚɘəɔɞɨ ɚ ɜɫɐɑ 

ɠɌɖɞɚɜɚɎ ɜɔɝɖɌ ɎɚɓəɔɖəɚɎɑəɔɫ ȺȬȽ, Ɍ 

ɔɘɑəəɚ: 

Å ɜɌɝɛɚɗɚɒɑəɔɑ ɌɗɨɎɑɚɗɫɜəɚɔ↑ ɍɟɡɞɧ 

əɔɒɑ ɚɝəɚɎɌəɔɫ ɛɚɗɚɝɞɔ əɚɝɌ,  

Å ɞɚɗɥɔəɌ ɌɗɨɎɑɚɗɫɜəɚɏɚ ɚɞɜɚɝɞɖɌ Ɏ 

ɓɚəɑ ɛɗɌəɔɜɟɑɘɚɏɚ ɚɛɑɜɌɞɔɎəɚɏɚ ɎɘɑɤɌɞɑɗɨ-

ɝɞɎɌ, ɝɚɝɞɌɎɗɫɪɥɌɫ ɚɞ 2 ɐɚ 5 ɘɘ,  

Å ɟɐɌɗɑəɔɑ ɔɗɔ ɚɛɑɜɌɞɔɎəɚɑ ɎɘɑɤɌ-

ɞɑɗɨɝɞɎɚ Ɏ ɚɍɗɌɝɞɔ ɛɑɜɎɚɏɚ ɘɚɗɫɜɌ,  

Å ɛɜɔ ɟɝɞɌəɚɎɖɑ ɐɑəɞɌɗɨəɧɡ ɔɘɛɗɌəɞɌ-

ɞɚɎ, Ɏ ɝɗɟɣɌɑ Ɏɧɝɞɚɫəɔɫ ɔɡ ɌɛɔɖɌɗɨəɚɔ↑ ɣɌɝɞɔ 

Ɏ ɛɜɚɝɎɑɞ ɝɔəɟɝɌ ɍɚɗɑɑ ɣɑɘ əɌ 1 ɘɘ [8, 44].    

Ȼɜɔɝɚɑɐɔəɑəɔɑ ɏɜɔɍɖɚɎɚɕ ɔəɠɑɖɢɔɔ.    

ȳɌ ɛɚɝɗɑɐəɑɑ Ɏɜɑɘɫ ɚɞɘɑɣɌɑɞɝɫ ɓəɌɣɔ-

ɞɑɗɨəɧɕ ɜɚɝɞ ɚɐɚəɞɚɏɑəəɧɡ Ɏɑɜɡəɑɣɑɗɪɝɞ-

əɧɡ ɝɔəɟɝɔɞɚɎ, ɚɝɗɚɒəɑəəɧɡ əɌɗɔɣɔɑɘ 

ɏɜɔɍɖɚɎɧɡ ɖɚɗɚəɔɕ (ɜɔɝ. 13, 14). Ȼɜɔɣɔəɚɕ 

ɜɌɓɎɔɞɔɫ ɐɌəəɚɕ ɛɌɞɚɗɚɏɔɔ ɣɌɥɑ ɫɎɗɫɪɞɝɫ 

ɞɌɖɔɑ ɫɞɜɚɏɑəəɧɑ ɠɌɖɞɚɜɧ, ɖɌɖ ɎɧɎɑɐɑəɔɑ 

ɛɗɚɘɍɔɜɚɎɚɣəɚɏɚ ɘɌɞɑɜɔɌɗɌ Ɏ ɛɚɗɚɝɞɨ ɝɔəɟɝɌ 

ɛɜɔ ɩəɐɚɐɚəɞɔɣɑɝɖɚɘ ɗɑɣɑəɔɔ ɘɚɗɫɜɚɎ Ɏɑɜɡ-

əɑɕ ɣɑɗɪɝɞɔ, ɛɚɝɖɚɗɨɖɟ ɘɌɞɑɜɔɌɗɧ, Ɏɡɚɐɫ-

ɥɔɑ Ɏ ɑɏɚ ɝɚɝɞɌɎ, ɫɎɗɫɪɞɝɫ ɚɝəɚɎəɧɘ ɛɔɥɑ-

Ɏɧɘ ɝɟɍɝɞɜɌɞɚɘ ɐɗɫ ɜɌɓɎɔɞɔɫ ɚɛɛɚɜɞɟəɔɝɞɔ-

ɣɑɝɖɚɕ ɏɜɔɍɖɚɎɚɕ ɠɗɚɜɧ ɜɚɐɌ Aspergillus, 

Penicillium. ȺɐəɌɖɚ ɚɐɔə ɔɓ ɖɚɘɛɚəɑəɞɚɎ 

ɛɗɚɘɍɔɜɚɎɚɣəɚɏɚ     ɘɌɞɑɜɔɌɗɌ     ɖɌəɌɗɚɎ,   Ɍ  

 

ȼɔɝ. 10 (Fig. 10) 

ȼɔɝ. 10.    ȸȽȶȾ. ȽɌɏɔɞɞɌɗɨəɌɫ ɜɑɖɚəɝɞɜɟɖ-

ɢɔɫ. Ⱥɐɚəɞɚɏɑəəɧɕ Ɏɑɜɡəɑɣɑɗɪɝɞəɚɕ ɝɔəɟ-

ɝɔɞ, ɝɚɝɞɚɫəɔɑ ɛɚɝɗɑ ɛɜɌɎɚɝɞɚɜɚəəɑɏɚ ɝɔ-

əɟɝ-ɗɔɠɞɔəɏɌ ɔ ɚɐəɚɘɚɘɑəɞəɚɕ ɟɝɞɌəɚɎɖɔ 

ɔɘɛɗɌəɞɌɞɚɎ.    

ȶɚɝɞəɚ-ɛɗɌɝɞɔɣɑɝɖɔɕ ɘɌɞɑɜɔɌɗ (ȶȻȸ) ɛɗɚɞəɚ 

ɛɜɔɗɑɒɔɞ ɖ əɔɒəɑɕ ɔ ɛɑɜɑɐəɑɕ ɝɞɑəɖɌɘ Ɏɑɜɡəɑ-

ɣɑɗɪɝɞəɚɏɚ ɝɔəɟɝɌ, ɝɞɜɟɖɞɟɜɌ ȶȻȸ ɐɚɝɞɌɞɚɣəɚ 

ɚɐəɚɜɚɐəɌɫ, ɍɑɓ ɖɚɝɞəɚ-ɐɑɝɞɜɟɖɞɔɎəɧɡ ɔɓɘɑəɑ-

əɔɕ. ȴɘɛɗɌəɞɌɞ 2.6 ɟɐɚɎɗɑɞɎɚɜɔɞɑɗɨəɚ ɜɌɝɛɚɗɚ-

ɒɑə Ɏ ȶȻȸ, ɔɘɛɗɌəɞɌɞ 2.7 Ɏɑɜɡɟɤɖɚɕ ɛɜɚɗɌɍɔ-

ɜɟɑɞ Ɏ ɛɚɗɚɝɞɨ ɝɔəɟɝɌ əɌ 6 ɘɘ. Ȯɑɜɡəɑɣɑɗɪɝɞəɚɕ 

ɝɔəɟɝ ɝɟɍɞɚɞɌɗɨəɚ ɓɌɛɚɗəɑə ɝɚɐɑɜɒɔɘɧɘ.      

Fig. 10.    MSCT. Sagittal reconstruction. Odon-

togenic maxillary sinusitis, condition after right -

sided sinus lifting and simultaneous implants 

installation.   

The osteoplastic material adheres tightly to the 

lower and anterior walls of the maxillary sinus, the  

structure of the osteoplastic material is quite ho-

mogeneous, without signs of bone destruction. The 

implant 2.6 is satisfactorily located within the oste-

oplastic material, the implant 2.7 prolapses into 

the sinus cavity by 6 mm with its tip. The maxillary  

sinus is subtotally filled with content.    
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ȼɔɝ. 11 Ɍ (Fig. 11 Ɍ) 

 

ȼɔɝ. 11 ɍ (Fig. 11 b) 

 

ȼɔɝ. 11 Ɏ (Fig. 11 ɝ) 

ȼɔɝ. 11.  ȶȷȶȾ. Ⱥɐɚəɞɚɏɑəəɧɕ Ɏɑɜɡəɑɣɑɗɪɝɞəɚɕ ɝɔəɟɝɔɞ, ɝɚɝɞɚɫəɔɑ ɛɚɝɗɑ ɐɑəɞɌɗɨəɚɕ ɔɘ-

ɛɗɌəɞɌɢɔɔ.  

Ȭ ð ȶɚɜɚəɌɗɨəɌɫ ɜɑɖɚəɝɞɜɟɖɢɔɫ. ȷɑɎɧɕ Ɏɑɜɡəɑɣɑɗɪɝɞəɚɕ ɝɔəɟɝ ɝɟɍɞɚɞɌɗɨəɚ ɓɌɛɚɗəɑə ɝɚɐɑɜɒɔɘɧɘ, Ɏɔ-

ɓɟɌɗɔɓɔɜɟɑɞɝɫ ɔɘɛɗɌəɞɌɞ 2.5, ɎɑɜɡɟɤɖɌ ɖɚɞɚɜɚɏɚ ɜɌɝɛɚɗɌɏɌɑɞɝɫ əɌɐ əɔɒəɑɕ ɝɞɑəɖɚɕ ȮɃȽ əɌ 3,6 ɘɘ. Ȯ 

ɛɜɌɎɚɘ Ɏɑɜɡəɑɣɑɗɪɝɞəɚɘ ɝɔəɟɝɑ ɚɞɘɑɣɌɑɞɝɫ əɑɜɌɎəɚɘɑɜəɚɑ ɟɞɚɗɥɑəɔɑ ɝɗɔɓɔɝɞɚɕ ɚɍɚɗɚɣɖɔ, ɎɔɓɟɌɗɔɓɔ-

ɜɟɑɞɝɫ ɔɘɛɗɌəɞɌɞ 1.4, ɛɑɜɠɚɜɔɜɟɪɥɔɕ ɐəɚ Ɏɑɜɡəɑɣɑɗɪɝɞəɚɏɚ ɝɔəɟɝɌ.   

ȭ ð ȽɌɏɔɞɞɌɗɨəɌɫ ɜɑɖɚəɝɞɜɟɖɢɔɫ, ɗɑɎɧɕ Ɏɑɜɡəɑɣɑɗɪɝɞəɚɕ ɝɔəɟɝ (ɞɚɞ ɒɑ ɛɌɢɔɑəɞ).   

Ȯ ð ȽɌɏɔɞɞɌɗɨəɌɫ ɜɑɖɚəɝɞɜɟɖɢɔɫ. Ȯ əɔɒəɔɡ ɚɞɐɑɗɌɡ ɛɜɌɎɚɏɚ Ɏɑɜɡəɑɣɑɗɪɝɞəɚɏɚ ɝɔəɟɝɌ ɚɞɘɑɣɌɑɞɝɫ ɛɜɔ-

ɝɞɑəɚɣəɚɑ ɟɞɚɗɥɑəɔɑ ɝɗɔɓɔɝɞɚɕ ɚɍɚɗɚɣɖɔ əɌɐ ɖɚɝɞəɚ-ɛɗɌɝɞɔɣɑɝɖɔɘ ɘɌɞɑɜɔɌɗɚɘ (ɝɚɝɞɚɫəɔɑ ɛɚɝɗɑ ɝɔəɟɝ-

ɗɔɠɞɔəɏɌ), ȶȻȸ ɎɔɓɟɌɗɔɓɔɜɟɑɞɝɫ ɠɜɌɏɘɑəɞɌɜəɚ, ɔɘɛɗɌəɞɌɞ 1.4 ɛɚɗəɚɝɞɨɪ ɜɌɝɛɚɗɌɏɌɑɞɝɫ əɌɐ əɔɒəɑɕ 

ɝɞɑəɖɚɕ ɝɔəɟɝɌ Ɏ ɞɚɗɥɑ ȶȻȸ.          

Fig. 11.    CBCT. Maxilla ry sinuses. Odontogenic maxillary sinusitis, condition after implantation.    

A ð Coronal reconstruction. The left maxillary sinus is subtotally filled with content, an implant 2.5 is visual-

ized, the apex of which is located 3.6 mm above the sinus lower wa ll. In the right maxillary sinus there is an 

uneven thickening of the mucous membrane, the implant 1.4 is visualized, perforating the floor of the maxil-

lary sinus.  

B ð Sagittal reconstruction, left maxillary sinus (same patient).    

C ð Sagittal reconstru ction. In the lower sections of the right maxillary sinus, there is a parietal thickening of 

the mucosal layer above the osteoplastic material (condition after sinus lifting), the osteoplastic material is 

visualized fragmentarily, the 1.4 implant is comple tely located above the sinus lower wall within the osteo-

plastic material.  
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ȼɔɝ. 12 (Fig. 12)  

ȼɔɝ. 12.  ȸȽȶȾ. ȽɌɏɔɞɞɌɗɨəɌɫ ɜɑɖɚəɝɞɜɟɖ-

ɢɔɫ. Ⱥɐɚəɞɚɏɑəəɧɕ Ɏɑɜɡəɑɣɑɗɪɝɞəɚɕ ɝɔ-

əɟɝɔɞ, ɚɜɚɌəɞɜɌɗɨəɚɑ ɝɚɟɝɞɨɑ.    

Ȯ ɚɍɗɌɝɞɔ ɟɐɌɗɑəəɧɡ ɓɟɍɚɎ 1.5, 1.6 ɎɔɓɟɌɗɔɓɔɜɟ-

ɑɞɝɫ ɐɑɠɑɖɞ ɜɌɓɘɑɜɌɘɔ 11ɡ10 ɘɘ, ɍɑɓ ɛɜɔɓəɌ-

ɖɚɎ əɑɚɚɝɞɑɚɏɑəɑɓɌ ð ɚɜɚɌəɞɜɌɗɨəɚɑ ɝɚɟɝɞɨɑ. Ȯ 

ɐɌəəɚɕ ɚɍɗɌɝɞɔ ɚɛɜɑɐɑɗɫɑɞɝɫ əɑɜɌɎəɚɘɑɜəɚɑ 

ɟɞɚɗɥɑəɔɑ ɝɗɔɓɔɝɞɚɕ ɚɍɚɗɚɣɖɔ ɝɔəɟɝɌ ɝ ɛɚɗɔ-

ɢɔɖɗɔɣəɧɘɔ Ɏɑɜɡəɔɘɔ ɖɚəɞɟɜɌɘɔ.    

Fig. 12.  MSCT. Sagittal reconstruction. Odon-

togenic  maxillary sinusitis, oroantral anasto-

mosis.     

In the area of extracted teeth 1.5, 1.6, a defect of 

11x10 mm is visualized, without signs of neoosteo-

genesis ð an oroantral anastomosis. In this area 

the mucosal layer of the right maxillary sinus is 

uneven ly thickened with polycyclic upper con-

tours.    

 

ȼɔɝ. 13 a (Fig. 13 a) 

 

ȼɔɝ. 13 ɍ (Fig. 13 b) 

ȼɔɝ. 13.       ȶȷȶȾ. Ⱥɐɚəɞɚɏɑəəɧɕ Ɏɑɜɡəɑɣɑɗɪɝɞəɚɕ ɝɔəɟɝɔɞ, ɠɚɜɘɔɜɟɪɥɑɑɝɫ ɏɜɔɍɖɚɎɚɑ ɞɑɗɚ.  

Ȭ ð ȽɌɏɔɞɞɌɗɨəɌɫ ɜɑɖɚəɝɞɜɟɖɢɔɫ, Ɏ əɔɒəɑɘ ɚɞɐɑɗɑ ɛɜɌɎɚɏɚ Ɏɑɜɡəɑɣɑɗɪɝɞəɚɏɚ ɝɔəɟɝɌ ɚɞɘɑɣɌɑɞɝɫ ɝɚɐɑɜ-

ɒɔɘɚɑ əɑɚɐəɚɜɚɐəɚɕ ɝɞɜɟɖɞɟɜɧ ɔ əɑɏɚɘɚɏɑəəɚɕ ɛɗɚɞəɚɝɞɔ, ɝ ɛɚɗɔɢɔɖɗɔɣəɧɘ Ɏɑɜɡəɔɘ ɖɚəɞɟɜɚɘ, ɝ 

ɟɣɌɝɞɖɌɘɔ ɚɖɜɟɏɗɧɡ ɔ ɗɔəɑɕəɧɡ Ɏɖɗɪɣɑəɔɕ Ɏɧɝɚɖɚɕ ɛɗɚɞəɚɝɞɔ ð ɠɚɜɘɔɜɟɪɥɑɑɝɫ ɏɜɔɍɖɚɎɚɑ ɞɑɗɚ.     

ȭ ð ɀɜɚəɞɌɗɨəɌɫ ɜɑɖɚəɝɞɜɟɖɢɔɫ, ɞɚɞ ɒɑ ɛɌɢɔɑəɞ. Ȯ ɞɚɗɥɑ ɝɚɐɑɜɒɔɘɚɏɚ ɎɔɓɟɌɗɔɓɔɜɟɪɞɝɫ ɔəɚɜɚɐəɧɑ 

ɞɑɗɌ, Ɏɧɝɚɖɚɕ ɛɗɚɞəɚɝɞɔ, əɌɔɍɚɗɨɤɑɑ ɔɓ əɔɡ ɝ ɣɑɞɖɔɘɔ ɔ ɜɚɎəɧɘɔ ɖɚəɞɟɜɌɘɔ, ɚɖɜɟɏɗɚɕ ɠɚɜɘɧ, ɜɌɓɘɑ-

ɜɌɘɔ ɐɚ 2,0 ɘɘ (ɛɗɚɘɍɔɜɚɎɚɣəɧɕ ɘɌɞɑɜɔɌɗ).  

Fig. 13.    CBCT. Odontogenic maxillary sinusitis, forming fungal bo dy.    

A ð Sagittal reconstruction, in the lower part of the right maxillary sinus, the content of a heterogeneous 

structure and inhomogeneous density is noted, with a polycyclic upper contour, with areas of rounded and 

linear inclusions of high density ð a forming fungal body.  

B ð Frontal reconstruction, the same patient. Within the content, high density foreign bodies are visualized, 

the largest of them with clear and even contours, round in shape, up to 2.0 mm in size (filling material).   
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ɔɘɑəəɚ ɩɎɏɑəɚɗ ɛɜɑɛɫɞɝɞɎɟɑɞ ɜɚɝɞɟ ɏɜɔɍɖɚ-

Ɏɚɕ ɠɗɚɜɧ, əɚ ɛɚɝɞɑɛɑəəɚɑ ɝəɔɒɑəɔɑ ɑɏɚ ɔə-

ɏɔɍɔɜɟɪɥɑɏɚ ɩɠɠɑɖɞɌ ɚɍɦɫɝəɫɑɞ ɜɌɓɎɔɞɔɑ 

ɘɔɖɚɓɚɎ ɝɔəɟɝɌ ɝɛɟɝɞɫ ɏɚɐɧ ɛɚɝɗɑ ɝɞɚɘɌɞɚɗɚ-

ɏɔɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ [45].   

ȬəɌɗɔɓ ɖɗɔəɔɣɑɝɖɔɡ əɌɍɗɪɐɑəɔɕ ɛɚɓ-

Ɏɚɗɔɗ ɎɧɝɖɌɓɌɞɨ ɛɜɑɐɛɚɗɚɒɑəɔɑ ɚ ɞɚɘ, ɣɞɚ 

ɛɜɔ ɚɐɚəɞɚɏɑəəɚɕ ɛɜɔɣɔəɑ ɓɌɍɚɗɑɎɌəɔɫ ɛɚ-

ɫɎɗɑəɔɑ ɏɜɔɍɖɚɎɚɕ ɖɚɗɚəɔɔ əɑ ɚɖɌɓɧɎɌɑɞ 

ɎɚɓɐɑɕɝɞɎɔɫ əɌ ɝɗɔɓɔɝɞɟɪ ɚɍɚɗɚɣɖɟ Ɏɑɜɡəɑ-

ɣɑɗɪɝɞəɚɏɚ ɝɔəɟɝɌ ɔ ɞɚɗɨɖɚ ɛɜɔ ɑɑ ɜɚɝɞɑ ɔ 

ɖɚɗɔɣɑɝɞɎɑəəɚɘ ɓɌɛɚɗəɑəɔɔ ɛɚɗɚɝɞɔ Ɏɑɜɡəɑ-

ɣɑɗɪɝɞəɚɏɚ ɝɔəɟɝɌ, ɖɚɏɐɌ əɌɜɟɤɌɑɞɝɫ ɞɜɌəɝ-

ɛɚɜɞəɌɫ ɠɟəɖɢɔɫ ɘɑɜɢɌɞɑɗɨəɚɏɚ ɩɛɔɞɑɗɔɫ ɔ 

ɛɚɫɎɗɫɑɞɝɫ ɍɗɚɖ ɑɝɞɑɝɞɎɑəəɚɏɚ ɝɚɟɝɞɨɫ ɝɚ 

ɝɜɑɐəɔɘ əɚɝɚɎɧɘ ɡɚɐɚɘ, əɌɣɔəɌɑɞ ɛɜɑɚɍɗɌ-

ɐɌɞɨ ɖɗɔəɔɣɑɝɖɌɫ ɖɌɜɞɔəɌ Ɏɑɜɡəɑɣɑɗɪɝɞəɚɏɚ 

ɝɔəɟɝɔɞɌ. ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɟ ɍɚɗɨəɧɡ ɍɑɓ ɝɚ-

ɛɟɞɝɞɎɟɪɥɑɕ ɛɌɞɚɗɚɏɔɔ, Ɏɗɔɫɪɥɑɕ əɌ ɔɘ-

ɘɟəəɧɕ ɝɞɌɞɟɝ, ɏɜɔɍɖɚɎɟɪ ɖɚɗɚəɔɪ ɘɚɒəɚ 

ɜɌɝɢɑəɔɞɨ əɑ ɖɌɖ ɛɌɞɚɗɚɏɔɣɑɝɖɔɕ ɛɜɚɢɑɝɝ, 

ɛɚɜɌɒɌɪɥɔɕ ɘɫɏɖɔɑ ɞɖɌəɔ ɝɔəɟɝɌ, Ɍ ɖɌɖ 

ɔəɚɜɚɐəɚɑ ɞɑɗɚ, ɖɚɞɚɜɚɑ əɌ ɚɛɜɑɐɑɗɑəəɚɘ 

ɩɞɌɛɑ ɝɎɚɑɏɚ ɜɚɝɞɌ ɓɌɞɜɟɐəɫɑɞ ɜɌɍɚɞɟ ɘɟɖɚ-

ɢɔɗɔɌɜəɚɏɚ ɌɛɛɌɜɌɞɌ, ɎɧɓɧɎɌɫ ɛɚɫɎɗɑəɔɑ 

Ɏɑɜɡəɑɣɑɗɪɝɞəɚɏɚ ɝɔəɟɝɔɞɌ [45].  

 

 

Ȯ 2021 ɏɚɐɟ ȹɌɟɘɚɎ Ƚ.Ɋ. ɔ ɝɚɌɎɞɚɜɧ 

ɛɜɑɐɗɚɒɔɗɔ ɔɝɛɚɗɨɓɚɎɌɞɨ ɔəɐɑɖɝ ɚɐɚəɞɚɏɑə-

əɚɝɞɔ ɐɗɫ ɝɚɎɑɜɤɑəɝɞɎɚɎɌəɔɫ ɐɔɌɏəɚɝɞɔɖɔ 

ɚɐɚəɞɚɏɑəəɚɏɚ ɜɔəɚɝɔəɟɝɔɞɌ (ɞɌɍɗ. ʈ1). Ƚɛɚ-

ɝɚɍ ɐɔɌɏəɚɝɞɔɖɔ ɚɐɚəɞɚɏɑəəɚɏɚ ɜɔəɚɝɔəɟɝɔ-

ɞɌ ɓɌɖɗɪɣɌɗɝɫ Ɏ ɛɜɚɎɑɐɑəɔɔ ȶȷȶȾ ɔ ɚɛɜɑɐɑ-

ɗɑəɔɔ ɖɜɔɞɑɜɔɑɎ ȺȮȽ: əɌɗɔɣɔɑ ɗɚɖɌɗɨəɚɏɚ 

ɟɞɚɗɥɑəɔɫ ɝɗɔɓɔɝɞɚɕ ɚɍɚɗɚɣɖɔ Ɏɑɜɡəɑɣɑ-

ɗɪɝɞəɚɏɚ ɝɔəɟɝɌ, əɌɗɔɣɔɑ ɚɐəɚɝɞɚɜɚəəɑɏɚ 

Ɏɑɜɡəɑɣɑɗɪɝɞəɚɏɚ ɝɔəɟɝɔɞɌ, əɌɗɔɣɔɑ ɜɌɐɔ-

ɖɟɗɫɜəɧɡ ɖɔɝɞ (ɍɚɗɑɑ 2 ɘɘ ɔ ɘɑəɑɑ 2 ɘɘ), 

əɌɗɔɣɔɑ ɚɜɚɌəɞɜɌɗɨəɚɏɚ ɝɎɔɥɌ, əɌɗɔɣɔɑ ȶȾ- 

ɛɜɔɓəɌɖɚɎ ɛɑɜɔɚɐɚəɞɔɞɌ, əɌɗɔɣɔɑ ȶȾ-

ɛɜɔɓəɌɖɚɎ ɛɌɜɚɐɚəɞɔɞɌ, əɌɗɔɣɔɑ ȶȾ-

ɛɜɔɓəɌɖɚɎ ɖɚɝɞəɚɕ ɜɑɓɚɜɍɢɔɔ Ɏ ɓɚəɑ ɖɚɜɞɔ-

ɖɌɗɨəɚɕ ɛɗɌɝɞɔəɖɔ ɔ əɌɗɔɣɔɑ ɔəɚɜɚɐəɧɡ ɞɑɗ 

Ɏ ɛɚɗɚɝɞɔ Ɏɑɜɡəɑɣɑɗɪɝɞəɚɏɚ ɝɔəɟɝɌ. ȰɌɗɑɑ 

Ɏɧɛɚɗəɫɗɔ ɛɟəɖɢɔɪ ɝɔəɟɝɌ ɔ ɚɛɜɑɐɑɗɫɗɔ 

əɌɗɔɣɔɑ çɓɗɚɎɚəəɚɏɚè ɐɑɝɞɜɟɖɞɟɜɔɜɚɎɌəəɚɏɚ 

ɏəɚɕəɚɏɚ ɚɞɐɑɗɫɑɘɚɏɚ. Ȼɜɔ ɚɝɘɚɞɜɑ ɛɌɢɔɑəɞɌ 

ɎɧɫɎɗɫɗɔ əɌɗɔɣɔɑ ɛɜɔɓəɌɖɚɎ ɏəɚɕəɚɏɚ Ɏɚɝ-

ɛɌɗɑəɔɫ ɘɫɏɖɔɡ ɞɖɌəɑɕ ɚɜɚɐɑəɞɌɗɨəɚɕ ɚɍɗɌ-

ɝɞɔ, Ɍ ɛɜɔ ɚɛɜɚɝɑ ɛɌɢɔɑəɞɌ ɟɞɚɣəɫɗɔ ɚ ɛɚɝɑ-

ɥɑəɔɔ ɝɞɚɘɌɞɚɗɚɏɌ Ɏ ɞɑɣɑəɔɑ 1 ɘɑɝɫɢɌ, ɟɐɌ-

ɗɑəɔɑ 1 ɔɗɔ ɍɚɗɑɑ ɓɟɍɚɎ Ɏ ɞɑɣɑəɔɑ ɛɚɝɗɑɐəɔɡ 

3 ɘɑɝɫɢɑɎ, əɌɗɔɣɔɑ çɓɟɍəɚɕè ɍɚɗɔ Ɏ ɞɑɣɑəɔɑ 

 

ȼɔɝ. 14 Ɍ (Fig. 14 Ɍ) 

 

ȼɔɝ. 14 ɍ (Fig. 14 b) 

ȼɔɝ. 14.      ȸȽȶȾ. Ȭ ð ɌɖɝɔɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ, ȭ ð ɝɌɏɔɞɞɌɗɨəɌɫ ɜɑɖɚəɝɞɜɟɖɢɔɫ. Ⱥɐɚəɞɚɏɑəəɧɕ 

Ɏɑɜɡəɑɣɑɗɪɝɞəɚɕ ɝɔəɟɝɔɞ, ɠɚɜɘɔɜɟɪɥɑɑɝɫ ɏɜɔɍɖɚɎɚɑ ɞɑɗɚ. 

Ȯ ɗɑɎɚɘ Ɏɑɜɡəɑɣɑɗɪɝɞəɚɘ ɝɔəɟɝɑ ɎɔɓɟɌɗɔɓɔɜɟɑɞɝɫ Ɏɧɝɚɖɚɛɗɚɞəɧɕ ɛɗɚɘɍɔɜɚɎɚɣəɧɕ ɘɌɞɑɜɔɌɗ ɜɌɓɘɑɜɌ-

ɘɔ 4ɡ6,5 ɘɘ, Ɍ ɞɌɖɒɑ ɏɔɛɑɜɐɑəɝəɧɑ ɗɔəɑɕəɧɑ ɔ əɑɛɜɌɎɔɗɨəɚɕ ɠɚɜɘɧ Ɏɖɗɪɣɑəɔɫ Ɏɚɖɜɟɏ əɑɏɚ ð ɠɚɜɘɔ-

ɜɟɪɥɑɑɝɫ ɏɜɔɍɖɚɎɚɑ ɞɑɗɚ. ȻɜɌɎɧɕ Ɏɑɜɡəɑɣɑɗɪɝɞəɚɕ ɝɔəɟɝ ɝɟɍɞɚɞɌɗɨəɚ ɓɌɛɚɗəɑə ɝɚɐɑɜɒɔɘɧɘ.    

Fig. 14.   MSCT. Ȭ  ð axial  projection , B ð sagittal  reconstruction . Odontogenic maxillary sinusitis, 

forming fungal body.    

In the left maxillary sinus, a high -density filling material of 4x6.5 mm in size is visualized, as well as hyper-

dense linear and irregularly shaped inclusions around it ð forming fun gal body. The right maxillary sinus is 

subtotally filled with content.  
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ɛɚɝɗɑɐəɔɡ 3 ɘɑɝɫɢɑɎ.  

Ȼɚɝɗɑ ɚɛɜɚɝɌ ɔ ɚɝɘɚɞɜɌ ɛɌɢɔɑəɞɌ, Ɍ 

ɞɌɖɒɑ Ɏɧɛɚɗəɑəɔɫ ȶȷȶȾ ɚɖɚɗɚəɚɝɚɎɧɡ ɝɔəɟ-

ɝɚɎ,   ɚɢɑəɔɎɌɗɔ   əɌɗɔɣɔɑ   ɐɔɌɏəɚɝɞɔɣɑɝɖɔɡ  

ɖɜɔɞɑɜɔɑɎ ɚɐɚəɞɚɏɑəəɚɏɚ ɜɔəɚɝɔəɟɝɔɞɌ ɝ 

ɛɜɔɝɎɚɑəɔɑɘ ɖɌɒɐɚɘɟ ɔɓ əɔɡ ɍɌɗɗɨəɚɕ ɚɢɑə-

ɖɔ [46]. 

ȳɌɖɗɪɣɑəɔɑ.  

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɗɟɣɑɎɧɑ ɘɑɞɚɐɧ ɎɔɓɟɌ-

ɗɔɓɌɢɔɔ ɔɘɑɪɞ ɖɗɪɣɑɎɚɑ ɓəɌɣɑəɔɑ Ɏ ɐɔɌɏəɚ-

ɝɞɔɖɑ ɚɐɚəɞɚɏɑəəɚɏɚ Ɏɑɜɡəɑɣɑɗɪɝɞəɚɏɚ ɝɔəɟ-

ɝɔɞɌ, ɎɚɓəɔɖɌɪɥɑɏɚ ɛɜɔ əɌɗɔɣɔɔ ɛɑɜɔɌɛɔ-

ɖɌɗɨəɧɡ ɎɚɝɛɌɗɔɞɑɗɨəɧɡ ɛɜɚɢɑɝɝɚɎ ɔɗɔ ɛɜɔ 

ɜɌɓɎɔɞɔɔ ɚɝɗɚɒəɑəɔɕ ɛɚɝɗɑ ɜɌɓɗɔɣəɧɡ Ɏɔ-

ɐɚɎ ɝɞɚɘɌɞɚɗɚɏɔɣɑɝɖɔɡ ɎɘɑɤɌɞɑɗɨɝɞɎ.    

çȳɚɗɚɞɧɘ ɝɞɌəɐɌɜɞɚɘè ɚɍɝɗɑɐɚɎɌəɔɫ 

ɚɖɚɗɚəɚɝɚɎɧɡ ɝɔəɟɝɚɎ ɫɎɗɫɑɞɝɫ ɖɚɘɛɨɪɞɑɜ-

əɌɫ ɞɚɘɚɏɜɌɠɔɫ, ɚəɌ ɛɚɓɎɚɗɫɑɞ ɛɚɗɟɣɔɞɨ ɐɚ-

ɝɞɚɎɑɜəɟɪ ɔ ɔɝɣɑɜɛɧɎɌɪɥɟɪ ɔəɠɚɜɘɌɢɔɪ 

ɚ ɝɚɝɞɚɫəɔɔ əɔɒəɑɕ ɝɞɑəɖɔ Ɏɑɜɡəɑɣɑɗɪɝɞəɚ-

ɏɚ ɝɔəɟɝɌ ɔ ɌɗɨɎɑɚɗɫɜəɚɏɚ ɚɞɜɚɝɞɖɌ Ɏɑɜɡəɑɕ 

ɣɑɗɪɝɞɔ, ɎɧɫɎɔɞɨ ɖɚɝɞəɚ-ɐɑɝɞɜɟɖɞɔɎəɧɑ ɔɓ-

ɘɑəɑəɔɫ ɔ ɐɑɠɑɖɞɧ, ɚɢɑəɔɞɨ ɝɚɝɞɚɫəɔɑ ɚɜɚ-

ɌəɞɜɌɗɨəɚɏɚ ɝɚɟɝɞɨɫ, ɟɞɚɣəɔɞɨ ɗɚɖɌɗɔɓɌɢɔɪ 

ɔəɚɜɚɐəɧɡ ɞɑɗ ɔ ɛɜɚɌəɌɗɔɓɔɜɚɎɌɞɨ ɛɚɝɗɑ-

ɚɛɑɜɌɢɔɚəəɧɑ ɚɝɗɚɒəɑəɔɫ, Ɍ ɞɌɖɒɑ ɎɚɎɜɑɘɫ 

ɎɧɫɎɔɞɨ ɛɜɔɝɚɑɐɔəɑəɔɑ ɏɜɔɍɖɚɎɚɕ ɔəɠɑɖ-

ɢɔɔ.     

ȴɝɞɚɣəɔɖ ɠɔəɌəɝɔɜɚɎɌəɔɫ ɔ ɖɚə-

ɠɗɔɖɞ ɔəɞɑɜɑɝɚɎ. 

ȼɌɍɚɞɌ ɛɜɑɐɝɞɌɎɗɑəɌ Ɏ ɜɌɘɖɌɡ ɜɑɌɗɔɓɌ-

ɢɔɔ ȯɜɌəɞɌ ȻɜɑɓɔɐɑəɞɌ ȼɀ ɛɚ ɛɚɐɐɑɜɒɖɑ 

Ȯɑɐɟɥɑɕ əɌɟɣəɚɕ ɤɖɚɗɧ ȹɄ-599.2022.3 

çȹɑɔəɎɌɓɔɎəɧɑ ɠɟəɖɢɔɚəɌɗɨəɧɑ ɞɑɡəɚɗɚɏɔɔ 

ɗɟɣɑɎɚɕ ɘɑɐɔɢɔəɧ Ɏ ɝɖɜɔəɔəɏɑ, ɜɌəəɑɕ ɐɔɌ-

ɏəɚɝɞɔɖɑ, ɘɚəɔɞɚɜɔəɏɑ ɗɑɣɑəɔɫ ɔ ɖɚəɞɜɚɗɑ 

ɜɑɌɍɔɗɔɞɌɢɔɔ ɝɚɢɔɌɗɨəɚ ɓəɌɣɔɘɧɡ ɓɌɍɚɗɑ-

ɎɌəɔɕè (ȼɟɖɚɎɚɐɔɞɑɗɨ ȹ.Ƚ. ȽɑɜɚɎɌ).  

ȬɎɞɚɜɧ ɐɌəəɚɕ ɝɞɌɞɨɔ ɛɚɐɞɎɑɜɐɔɗɔ ɚɞ-

ɝɟɞɝɞɎɔɑ ɖɚəɠɗɔɖɞɌ ɔəɞɑɜɑɝɚɎ, ɚ ɖɚɞɚɜɧɡ 

əɑɚɍɡɚɐɔɘɚ ɝɚɚɍɥɔɞɨ.  

 

Ƚɛɔɝɚɖ ɗɔɞɑɜɌɞɟɜɧ: 

1. Brook I. Sinusitis of odontogenic origin. Otolaryngol Head 

Neck Surg. 2006; 135: 349 -55.  

2. Riľardas K., Saulius V. Odontogenic maxillary sinusitis: a 

review. Regimantas Simuntis. 2014; 39 -43.  

3. Arias -Irimia O., Barona -Dorado C., Santos -Marino J.A., 

Martinez -Rodriguez N., Martinez -Gonzalez J.M. Metaanalysis 

of the etiology of odontogenic maxillary sinusitis. Med Oral 

Patol Oral Cir Bucal. 2010; 15: e70 -73. DOI: 

10.4317/medoral.15.e70.  

4. Patel N.A., Ferguson B.J. Odontogenic sinusitis: an ancient 

ȾɌɍɗɔɢɌ ʈ1.     ȰɔɌɏəɚɝɞɔɣɑɝɖɔɑ ɖɜɔɞɑɜɔɔ ɚɐɚəɞɚɏɑəəɚɏɚ ɜɔəɚɝɔəɟɝɔɞɌ [45].   

 ʂʨʠʪʝʨʠʠ: ɹʘʣʣ (0-2) 

1 ʇʦʩʝʱʝʥʠʝ ʩʪʦʤʘʪʦʣʦʛʘ ʚ ʪʝʯʝʥʠʝ 1 ʤʝʩʷʮʘ (ʥʝʪ ï 0, ʝʩʪʴ ï 1) 

2 ʋʜʘʣʝʥʠʝ 1 ʠʣʠ ʙʦʣʝʝ ʟʫʙʦʚ ʚ ʪʝʯʝʥʠʝ ʧʦʩʣʝʜʥʠʭ 3 ʤʝʩʷʮʝʚ (ʥʝʪ ï 0, ʝʩʪʴ ï 1) 

3 çɿʫʙʥʘʷè ʙʦʣʴ ʚ ʪʝʯʝʥʠʝ ʧʦʩʣʝʜʥʠʭ 3 ʤʝʩʷʮʝʚ (ʥʝʪ ï 0, ʝʩʪʴ ï 1) 

4 ʆʜʥʦʩʪʦʨʦʥʥʠʡ ʚʝʨʭʥʝʯʝʣʶʩʪʥʦʡ ʩʠʥʫʩʠʪ (ʥʝʪ ï 0, ʝʩʪʴ ï 2) 

5 ʅʘʣʠʯʠʝ çɿʣʦʚʦʥʥʦʛʦè ʜʝʩʪʨʫʢʪʠʨʦʚʘʥʥʦʛʦ ʛʥʦʡʥʦʛʦ  

ʦʪʜʝʣʷʝʤʦʛʦ ʧʨʠ ʧʫʥʢʮʠʠ ʚʝʨʭʥʝ-ʯʝʣʶʩʪʥʦʛʦ ʩʠʥʫʩʘ 

(ʥʝʪ ï 0, ʝʩʪʴ ï 2) 

6 ʅʘʣʠʯʠʝ ʧʨʠʟʥʘʢʦʚ ʛʥʦʡʥʦʛʦ ʚʦʩʧʘʣʝʥʠʷ ʤʷʛʢʠʭ ʪʢʘʥʝʡ  

ʦʨʦʜʝʥʪʘʣʴʥʦʡ ʦʙʣʘʩʪʠ 

(ʥʝʪ ï 0, ʝʩʪʴ ï 1) 

7 ʅʘʣʠʯʠʝ ʦʨʦʘʥʪʨʘʣʴʥʦʛʦ ʩʚʠʱʘ (ʥʝʪ ï 0, ʝʩʪʴ ï 2) 

8 ʅʘʣʠʯʠʝ ʠʥʦʨʦʜʥʳʭ ʪʝʣ ʚ ʧʦʣʦʩʪʠ ʚʝʨʭʥʝ-ʯʝʣʶʩʪʥʦʛʦ ʩʠʥʫʩʘ (ʥʝʪ ï 0, ʝʩʪʴ ï 2) 

9 ʅʘʣʠʯʠʝ ʨʘʜʠʢʫʣʷʨʥʦʡ ʢʠʩʪʳ ʙʦʣʝʝ 2 ʤʤ (ʥʝʪ ï 0, ʝʩʪʴ ï 2) 

10 ʅʘʣʠʯʠʝ ʨʘʜʠʢʫʣʷʨʥʦʡ ʢʠʩʪʳ ʤʝʥʝʝ 2 ʤʤ. (ʥʝʪ ï 0, ʝʩʪʴ ï 1) 

11 ʅʘʣʠʯʠʝ ʂʊ-ʧʨʠʟʥʘʢʦʚ ʧʝʨʠʦʜʦʥʪʠʪʘ (ʥʝʪ ï 0, ʝʩʪʴ ï 1) 

12 ʅʘʣʠʯʠʝ ʂʊ-ʧʨʠʟʥʘʢʦʚ ʧʘʨʦʜʦʥʪʠʪʘ (ʥʝʪ ï 0, ʝʩʪʴ ï 1) 

13 ʅʘʣʠʯʠʝ ʣʦʢʘʣʴʥʦʛʦ ʫʪʦʣʱʝʥʠʷ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ  

ʚʝʨʭʥʝʯʝʣʶʩʪʥʦʛʦ ʩʠʥʫʩʘ 

(ʥʝʪ ï 0, ʝʩʪʴ ï 1) 

14 ʅʘʣʠʯʠʝ ʂʊ-ʧʨʠʟʥʘʢʦʚ ʢʦʩʪʥʦʡ ʨʝʟʦʨʙʮʠʠ ʚ ʟʦʥʝ  

ʢʦʨʪʠʢʘʣʴʥʦʡ ʧʣʘʩʪʠʥʢʠ ʩʪʝʥʢʠ ʚʝʨʭʥʝʯʝʣʶʩʪʥʦʛʦ ʩʠʥʫʩʘ 

(ʥʝʪ ï 0, ʝʩʪʴ ï 2)  
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əɟɝɔɞɌɡ. 2010; 9 (6): 5-1. 

45.  Ƚɔɛɖɔə Ȭ.ȸ., ȸɚɐɔəɌ Ⱦ.ȹ., ȼɑɘɔɓɚɎɌ ȱ.Ȭ. Ⱥɐɚəɚɏɑəəɧɕ 

ɏɜɔɍɖɚɎɧɕ Ɏɑɜɡəɑɣɑɗɪɝɞəɚɕ ɝɔəɟɝɔɞ: ɐɔɌɏəɚɝɞɔɖɌ, ɗɑ-

ɣɑəɔɑ, ɛɜɚɠɔɗɌɖɞɔɖɌ. ȶɗɔəɔɣɑɝɖɌɫ ɝɞɚɘɌɞɚɗɚɏɔɫ. 2017; 

1: 40 -44.  

46.  ȹɌɟɘɚɎ Ƚ.Ɋ., Ȭɜɞɪɤɖɔə Ƚ.Ȭ., ɋɜɑɘɑəɖɚ Ȭ.ȴ. ɔ ɐɜ. 

Ƚɛɚɝɚɍ ɐɔɌɏəɚɝɞɔɖɔ ɚɐɚəɞɚɏɑəəɚɏɚ ɜɔəɚɝɔəɟɝɔɞɌ. ȻɌ-

ɞɑəɞ ʈ 2772686 C1 ȼɚɝɝɔɕɝɖɌɫ ɀɑɐɑɜɌɢɔɫ. ɚɛɟɍɗ. 

24.05.2022. ȽɑɎɑɜɚ-ȳɌɛɌɐəɧɕ ɏɚɝɟɐɌɜɝɞɎɑəəɧɕ ɘɑɐɔɢɔə-

ɝɖɔɕ ɟəɔɎɑɜɝɔɞɑɞ ɔɘ. ȴ.ȴ. ȸɑɣəɔɖɚɎɌ" ȸɔəɔɝɞɑɜɝɞɎɌ 

ɓɐɜɌɎɚɚɡɜɌəɑəɔɫ ȼɚɝɝɔɕɝɖɚɕ ɀɑɐɑɜɌɢɔɔ.      
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ȹȱɉɁȺȻȷȬȹȬȼȹɇȱ ȰȴɀɀȿȳȴȺȹȹȺ-ȮȳȮȱɄȱȹȹɇȱ ȴȳȺȭȼȬȲȱȹȴɋ Ȯ ȰȴȬȯȹȺȽȾȴȶȱ 

ɁȺȷȱȽȾȱȬȾȺȸɇ ȮȴȽȺɃȹȺȵ ȶȺȽȾȴ 

 

ȶɚɜɚɍɖɔə Ȭ.Ƚ.1, ȬɖɣɟɜɔəɌ ɉ.Ȱ.1, ȷɌɜɔəɌ Ⱥ.ȸ.1, ȬɗɔɓɌɐɌ ɉ.ɉ.1,2,  

ȽɑɜɚɎɌ ȹ.Ƚ.2, ȽɑɜɑɍɜɫɖɚɎɌ ȴ.Ɋ.1 
 

1 ð ɀȯȭȿ ȹȸȴɂ ȺɞɚɜɔəɚɗɌɜɔəɏɚɗɚɏɔɔ ɀȸȭȬ ȼɚɝɝɔɔ. ɏ. ȸɚɝɖɎɌ, ȼɚɝɝɔɫ. 

2 ð ɀȯȬȺȿ ȮȺ çȻɑɜɎɧɕ ȸȯȸȿ ɔɘ. ȴ.ȸ. ȽɑɣɑəɚɎɌè ȸȳ ȼɀ (ȽɑɣɑəɚɎɝɖɔɕ ȿəɔɎɑɜɝɔɞɑɞ). ɏ. ȸɚɝɖɎɌ, ȼɚɝɝɔɫ. 

 

ɚɗɑɝɞɑɌɞɚɘɌ Ɏɔɝɚɣəɚɕ ɖɚɝɞɔ ɫɎɗɫɑɞɝɫ ɚɐəɚɕ ɔɓ ɌɖɞɟɌɗɨəɧɡ ɛɜɚɍɗɑɘ ɝɚɎɜɑɘɑəəɚɕ ɚɞɚ-

ɜɔəɚɗɌɜɔəɏɚɗɚɏɔɔ. Ȯ ɝɞɌɞɨɑ ɛɜɑɐɝɞɌɎɗɑə ɚɍɓɚɜ ɚɝəɚɎəɧɡ ɘɑɞɚɐɚɎ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔ-

ɖɔ, ɔɝɛɚɗɨɓɟɪɥɔɡɝɫ ɐɗɫ ɎɧɫɎɗɑəɔɫ ɩɞɚɕ ɛɌɞɚɗɚɏɔɔ, ɔɡ ɐɚɝɞɚɔəɝɞɎɌ ɔ əɑɐɚɝɞɌɞɖɔ. 

ȺɛɔɝɌəɌ əɚɎɌɫ ɘɑɞɚɐɔɖɌ ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɚɕ ɞɚɘɚɏɜɌɠɔɔ, ɚɝɚɍɑəəɚ ɩɠɠɑɖɞɔɎəɌɫ Ɏ 

ɐɔɌɏəɚɝɞɔɖɑ ɡɚɗɑɝɞɑɌɞɚɘɧ ð əɑɩɡɚɛɗɌəɌɜəɧɑ ɐɔɠɠɟɓɔɚəəɚ-ɎɓɎɑɤɑəəɧɑ ɔɓɚɍɜɌɒɑəɔɫ 

(non -EPI DWI).  Ƚ ɛɚɘɚɥɨɪ non-EPI DWI ɘɚɒəɚ ɚɞɐɔɠɠɑɜɑəɢɔɜɚɎɌɞɨ ɡɚɗɑɝɞɑɌɞɚɘɟ ɚɞ ɐɜɟɏɚɏɚ 

ɛɌɞɚɗɚɏɔɣɑɝɖɚɏɚ ɝɚɐɑɜɒɔɘɚɏɚ Ɏ ɝɜɑɐəɑɘ ɟɡɑ. Ⱥɝɚɍɟɪ ɜɚɗɨ ɩɞɌ ɘɑɞɚɐɔɖɌ ɔɘɑɑɞ ɟ ɛɌɢɔɑəɞɚɎ ɛɚ-

ɝɗɑ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ, ɞɌɖ ɖɌɖ ɛɚɓɎɚɗɫɑɞ ɎɔɓɟɌɗɔɓɔɜɚɎɌɞɨ ɡɚɗɑɝɞɑɌɞɚɘɟ əɌ ɠɚəɑ ɜɟɍɢɚɎɚɕ 

ɞɖɌəɔ ɔ ɒɔɐɖɚɝɞɔ ɔ ɟɝɞɜɌəɫɑɞ əɑɚɍɡɚɐɔɘɚɝɞɨ ɜɑɎɔɓɔɚəəɚɕ ɚɛɑɜɌɢɔɔ. 

 

ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɡɚɗɑɝɞɑɌɞɚɘɌ, Ɏɔɝɚɣəɧɑ ɖɚɝɞɔ, ȸȼȾ, ȶȾ, non - EPI DWI, ɗɟɣɑɎɌɫ ɐɔɌɏəɚ-

ɝɞɔɖɌ. 

 

ȶɚəɞɌɖɞəɧɕ ɌɎɞɚɜ: ȶɚɜɚɍɖɔə Ȭ. Ƚ., e-mail: akorobkin@inbox.ru.  
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NON-ECHOPLANAR DIFFUSION-WEIGHTED IMAGES IN THE DIAGNOSIS OF TEMPORAL 

BONE CHOLESTEATOMA 

 

Korobkin A.S. 1, Akchurina. E.D. 1, Larina Ⱥ.ȸ. 1, Alizada E.E 1,2,  

Serova N.S.2, Serebryakova  I.YU.2 

 
1 ð National Medical Research Center of Otorhinolaryngology of the Federal Medical and Biological Agency. Moscow, Russia.  

2 ð Sechenov University. Moscow, Russia.  

 

holesteatoma of the temporal bone is one of the current problems of modern otorhinola r-

yngology. The article presents a review of the main methods of radiological diagnostics 

used for revealing this pathology, their advantages and disadvantages. A new sequence of 

magnetic resonance imaging especially effective in diagnostics of cholesteatom a is de-

scribed - nonechoplanar diffusion -weighted imaging (non -EPI DWI).  Non -EPI DWI allows to differen-

tiate cholesteatoma from other pathological content in the middle ear. This sequence has a special 

role in patients after surgical treatment because it allows to visualize cholesteatomas against the 

background of scar tissue and fluid and eliminates the need for revision surgery.  

 

Keywords: cholesteatoma, temporal bones, MRI, CT, non -EPI DWI, CPA, diagnostic imaging.  
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ɐəɚɕ ɔɓ ɎɌɒəɧɡ ɛɜɚɍɗɑɘ Ɏ ɚɞɚɜɔ-

əɚɗɌɜɔəɏɚɗɚɏɔɔ ɫɎɗɫɑɞɝɫ ɡɚɗɑɝɞɑɌ-

ɞɚɘɌ Ɏɔɝɚɣəɚɕ ɖɚɝɞɔ, ɖɚɞɚɜɚɕ 

ɝɞɜɌɐɌɑɞ əɑ ɘɑəɑɑ 5 ɘɔɗɗɔɚəɚɎ 

ɗɪɐɑɕ Ɏ ɘɔɜɑ [5]. ȶɌɖ ɟɖɌɓɧɎɌɑɞ ȱ. 

Olszewska ɝ ɝɚɌɎɞɚɜɌɘɔ, ɑɒɑɏɚɐəɚ ɓɌɍɚɗɑɎɌ-

ɑɘɚɝɞɨ ɡɚɗɑɝɞɑɌɞɚɘɚɕ ɝɚɝɞɌɎɗɫɑɞ 3 əɌ 100 

000 ɐɑɞɑɕ ɔ 9,2 əɌ 100 000 Ɏɓɜɚɝɗɧɡ. ɃɌɥɑ 

Ɏɝɑɏɚ ɡɚɗɑɝɞɑɌɞɚɘɌ ɝɜɑɐəɑɏɚ ɟɡɌ ɛɚɜɌɒɌɑɞ 

ɞɜɟɐɚɝɛɚɝɚɍəɚɑ əɌɝɑɗɑəɔɑ (ɘɚɗɚɒɑ 50 ɗɑɞ), 

ɣɞɚ ɐɑɗɌɑɞ ɑɑ ɚɝɞɜɚɕ ɝɚɢɔɌɗɨəɚ-

ɩɖɚəɚɘɔɣɑɝɖɚɕ ɛɜɚɍɗɑɘɚɕ [6]. ȹɑɝɘɚɞɜɫ əɌ 

ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɟɪ, əɑɚɛɟɡɚɗɑɎɟɪ ɛɜɔɜɚɐɟ, 

ɩɞɚ ɓɌɍɚɗɑɎɌəɔɑ ɘɚɒɑɞ ɓəɌɣɔɞɑɗɨəɚ ɟɡɟɐ-

ɤɌɞɨ ɖɌɣɑɝɞɎɚ ɒɔɓəɔ ɔ ɛɜɔɎɚɐɔɞɨ ɖ ɔəɎɌɗɔ-

ɐɔɓɌɢɔɔ ɛɌɢɔɑəɞɌ.  

ɁɚɗɑɝɞɑɌɞɚɘɌ ɚɍɧɣəɚ ɛɜɑɐɝɞɌɎɗɫɑɞ ɝɚ-

ɍɚɕ ɖɔɝɞɚɓəɟɪ ɝɞɜɟɖɞɟɜɟ, ɝɚɝɞɚɫɥɟɪ ɔɓ 

ɝɖɚɛɗɑəɔɫ ɝɗɟɥɑəəɚɏɚ ɚɜɚɏɚɎɑɎɌɪɥɑɏɚ ɘəɚ-

ɏɚɝɗɚɕəɚɏɚ ɛɗɚɝɖɚɏɚ ɩɛɔɞɑɗɔɫ ɔ ɖɑɜɌɞɔəɌ, 

ɚɖɜɟɒɑəəɚɏɚ ɠɔɍɜɚɓəɧɘ ɘɌɞɜɔɖɝɚɘ [3]. 

ȻɜɔɜɚɐɌ ɓɌɍɚɗɑɎɌəɔɫ ɘəɚɏɚɠɌɖɞɚɜəɌɫ ɔ 

ɎɖɗɪɣɌɑɞ ɔəɠɑɖɢɔɚəəɚ-ɎɚɝɛɌɗɔɞɑɗɨəɧɑ 

ɛɜɚɢɑɝɝɧ, ɞɜɌɎɘɧ, ɏɑəɑɞɔɣɑɝɖɔɕ ɔ Ɍɗɗɑɜɏɔ-

ɣɑɝɖɔɕ ɠɌɖɞɚɜɧ. ɃɌɥɑ Ɏɝɑɏɚ ɡɚɗɑɝɞɑɌɞɚɘɌ 

ɗɚɖɌɗɔɓɟɑɞɝɫ Ɏ ɝɜɑɐəɑɘ ɟɡɑ ɔ Ɏ ɫɣɑɕɖɌɡ ɝɚɝ-

ɢɑɎɔɐəɧɡ ɚɞɜɚɝɞɖɚɎ, ɔɓɜɑɐɖɌ ð Ɏ əɌɜɟɒəɚɘ 

ɝɗɟɡɚɎɚɘ ɛɜɚɡɚɐɑ, Ɏ Ɏɑɜɡɟɤɖɑ ɛɔɜɌɘɔɐɧ Ɏɔ-

ɝɚɣəɚɕ ɖɚɝɞɔ. ȽɚɏɗɌɝəɚ ɝɚɎɘɑɝɞəɚɘɟ ɖɚəɝɑə-

ɝɟɝɟ ȱɎɜɚɛɑɕɝɖɚɕ ɌɖɌɐɑɘɔɔ ɚɞɚɗɚɏɔɔ ɔ 

əɑɕɜɚɚɞɚɗɚɏɔɔ (EAONO) ɔ ɋɛɚəɝɖɚɏɚ ɚɞɚɗɚ-

ɏɔɣɑɝɖɚɏɚ ɚɍɥɑɝɞɎɌ (JOS), ɡɚɗɑɝɞɑɌɞɚɘɟ ɛɚɐ-

ɜɌɓɐɑɗɫɪɞ əɌ Ɏɜɚɒɐɑəəɟɪ (ɡɌɜɌɖɞɑɜəɌ ɐɗɫ 

ɐɑɞɑɕ), ɛɜɔɚɍɜɑɞɑəəɟɪ (ɎɝɞɜɑɣɌɑɞɝɫ Ɏ ɗɪɍɚɘ 

ɎɚɓɜɌɝɞɑ) ɔ əɑɖɗɌɝɝɔɠɔɢɔɜɟɑɘɟɪ [7]. Ȯɧɐɑ-

ɗɫɪɞ ɐɎɌ ɎɌɜɔɌəɞɌ ɛɜɔɚɍɜɑɞɑəəɚɕ ɡɚɗɑɝɞɑɌ-

ɞɚɘɧ: ɜɑɞɜɌɖɢɔɚəəɚɏɚ ɖɌɜɘɌəɌ ɔ əɑɜɑɞɜɌɖ-

ɢɔɚəəɚɏɚ ɖɌɜɘɌəɌ [19]. ɁɚɗɑɝɞɑɌɞɚɘɌ ɝɖɗɚə-

əɌ ɖ ɗɚɖɌɗɨəɚɕ ɔəɎɌɓɔɔ ɔ ɎɧɓɧɎɌɑɞ ɐɑ-

ɝɞɜɟɖɢɔɪ ɛɜɔɗɑɒɌɥɔɡ ɖɚɝɞəɧɡ ɝɞɜɟɖɞɟɜ 

[19]. ȮɝɗɑɐɝɞɎɔɑ əɌɜɟɤɑəɔɫ ɛɚɐɎɔɒəɚɝɞɔ 

ɔɗɔ ɐɑɝɞɜɟɖɢɔɔ ɝɗɟɡɚɎɧɡ ɖɚɝɞɚɣɑɖ ɟ ɛɌɢɔɑə-

ɞɚɎ ɜɌɓɎɔɎɌɑɞɝɫ ɖɚəɐɟɖɞɔɎəɌɫ ɞɟɏɚɟɡɚɝɞɨ. 

ȻɚɜɌɒɑəɔɑ ɗɌɍɔɜɔəɞɌ Ɏəɟɞɜɑəəɑɏɚ ɟɡɌ ɛɜɔ-

Ɏɚɐɔɞ ɖ əɑɕɜɚɝɑəɝɚɜəɚɕ ɞɟɏɚɟɡɚɝɞɔ, ɞɔəəɔɞɟ, 

ɏɚɗɚɎɚɖɜɟɒɑəɔɪ. Ȼɜɔ ɡɚɗɑɝɞɑɌɞɚɘɑ Ɏɚɓɘɚɒ-

əɚ ɞɌɖɒɑ ɛɚɜɌɒɑəɔɑ ɖɌəɌɗɌ ɗɔɢɑɎɚɏɚ əɑɜɎɌ 

(ɝ ɜɌɓɎɔɞɔɑɘ ɛɌɜɑɓɌ ɗɔɢɑɎɚɏɚ əɑɜɎɌ) ɔ ɔə-

ɞɜɌɖɜɌəɔɌɗɨəɚɑ ɜɌɝɛɜɚɝɞɜɌəɑəɔɑ.  

Ȱɗɫ ɐɔɌɏəɚɝɞɔɖɔ ɡɚɗɑɝɞɑɌɞɚɘɧ Ɏɔɝɚɣ-

əɧɡ ɖɚɝɞɑɕ ɤɔɜɚɖɚ ɔɝɛɚɗɨɓɟɑɞɝɫ ɖɚɘɛɨɪ-

ɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ (ȶȾ). ȶɜɚɘɑ ɞɚɏɚ, ɜɌəɑɑ 

ɛɌɢɔɑəɞɌɘ əɌɓəɌɣɌɗɌɝɨ ȸȼȾ ɝ ɎəɟɞɜɔɎɑəəɧɘ 

ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ, ɞɌɖ ɖɌɖ ɡɚɗɑɝɞɑɌɞɚɘɌ, Ɏ 

ɚɞɗɔɣɔɑ ɚɞ ɚɛɟɡɚɗɑɕ ɔ ɏɜɌəɟɗɫɢɔɚəəɚɕ ɞɖɌ-

əɔ, əɑ əɌɖɌɛɗɔɎɌɑɞ ɖɚəɞɜɌɝɞəɚɑ ɎɑɥɑɝɞɎɚ. 

ȻɚɝɞɖɚəɞɜɌɝɞəɧɑ ɔɓɚɍɜɌɒɑəɔɫ ɛɚɗɟɣɌɗɔ ɣɑ-

ɜɑɓ 30-45 ɘɔəɟɞ ɛɚɝɗɑ ɎɎɑɐɑəɔɫ ɛɜɑɛɌɜɌɞɚɎ 

ɏɌɐɚɗɔəɔɫ, ɣɞɚ ɓəɌɣɔɞɑɗɨəɚ ɟɐɗɔəɫɗɚ Ɏɜɑɘɫ 

ɔɝɝɗɑɐɚɎɌəɔɫ ɔ ɛɚɎɧɤɌɗɚ ɑɏɚ ɝɞɚɔɘɚɝɞɨ. Ȯ 

ɛɚɝɗɑɐəɔɑ ɏɚɐɧ ɐɗɫ ɐɔɌɏəɚɝɞɔɖɔ ɩɞɚɕ ɛɌɞɚ-

ɗɚɏɔɔ Ɏɝɑ ɤɔɜɑ ɔɝɛɚɗɨɓɟɑɞɝɫ əɑɩɡɚɛɗɌəɌɜəɌɫ 

ɐɔɠɠɟɓɔɚəəɚ-ɎɓɎɑɤɑəəɌɫ ȸȼ-

ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɨ (non-EPI DWI), ɛɚɓɎɚɗɫ-

ɪɥɌɫ ɝ Ɏɧɝɚɖɚɕ ɞɚɣəɚɝɞɨɪ ɔɝɖɗɪɣɔɞɨ ɔɗɔ 

ɛɚɐɞɎɑɜɐɔɞɨ ɐɔɌɏəɚɓ ɡɚɗɑɝɞɑɌɞɚɘɧ ɍɑɓ ɗɟɣɑ-

Ɏɚɕ əɌɏɜɟɓɖɔ əɌ ɛɌɢɔɑəɞɌ ɔ əɑɚɍɡɚɐɔɘɚɝɞɔ 

ɎəɟɞɜɔɎɑəəɚɏɚ ɎɎɑɐɑəɔɫ ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑ-

ɛɌɜɌɞɌ.  

Ȱɗɫ ɐɔɌɏəɚɝɞɔɖɔ ɡɚɗɑɝɞɑɌɞɚɘɧ ɤɔɜɚɖɚ 

ɛɜɔɘɑəɫɑɞɝɫ ȸȽȶȾ ɝ ɞɚəɖɔɘɔ ɝɜɑɓɌɘɔ (0,5-

0,6 ɘɘ). ȶɌɖ ɛɜɌɎɔɗɚ, əɌ ɔɓɚɍɜɌɒɑəɔɫɡ Ɏɔɓɟ-

Ɍɗɔɓɔɜɟɑɞɝɫ ɘɫɏɖɚɞɖɌəəɚɑ ɚɍɜɌɓɚɎɌəɔɑ ɝ 

ɣɑɞɖɔɘɔ ɖɚəɞɟɜɌɘɔ, ɛɜɔɎɚɐɫɥɑɑ ɖ ɜɑɞɜɌɖ-

ɢɔɔ ɍɌɜɌɍɌəəɚɕ ɛɑɜɑɛɚəɖɔ ɔ ɐɑɝɞɜɟɖɢɔɔ 

ɛɜɔɗɑɒɌɥɔɡ ɖɚɝɞəɧɡ ɝɞɜɟɖɞɟɜ, ɎɖɗɪɣɌɫ ɝɗɟ-

ɡɚɎɧɑ ɖɚɝɞɚɣɖɔ [2, 8]. ȶɜɚɘɑ ɞɚɏɚ, ȸȽȶȾ ɛɚɓ-

Ɏɚɗɫɑɞ ɐɑɞɌɗɨəɚ ɚɢɑəɔɞɨ ɌəɌɞɚɘɔɪ Ɏɔɝɚɣəɧɡ 

ɖɚɝɞɑɕ, Ɏ ɞɚɘ ɣɔɝɗɑ ɐɗɫ ɛɗɌəɔɜɚɎɌəɔɫ ɡɔɜɟɜ-

ɏɔɣɑɝɖɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ ɔ Ɏ ɛɚɝɞɚɛɑɜɌɢɔ-

ɚəəɚɘ ɛɑɜɔɚɐɑ. Ⱦɚɣəɚɝɞɨ ȸȽȶȾ Ɏ ɐɔɌɏəɚɝɞɔ-

ɖɑ ɡɚɗɑɝɞɑɌɞɚɘɧ Ɏɧɤɑ ɛɜɔ əɌɗɔɣɔɔ ɐɑɝɞɜɟɖ-

ɞɔɎəɧɡ ɔɓɘɑəɑəɔɕ Ɏɔɝɚɣəɚɕ ɖɚɝɞɔ, ɚɐəɌɖɚ 

ɛɜɔ ɚɞɝɟɞɝɞɎɔɔ ɐɑɝɞɜɟɖɢɔɔ ɔ əɑɍɚɗɨɤɔɡ 

ɟɣɌɝɞɖɌɡ ɛɚɜɌɒɑəɔɫ ɐɔɠɠɑɜɑəɢɔɌɗɨəɌɫ ɐɔ-

ɌɏəɚɝɞɔɖɌ ɘɚɒɑɞ ɍɧɞɨ ɓɌɞɜɟɐəɔɞɑɗɨəɌ. ȻɌɞɚ-

ɗɚɏɔɣɑɝɖɚɑ ɝɚɐɑɜɒɔɘɚɑ Ɏ ɍɌɜɌɍɌəəɚɕ ɛɚɗɚ-

ɝɞɔ əɌ ȸȽȶȾ ɘɚɒɑɞ ɍɧɞɨ ɚɍɟɝɗɚɎɗɑəɚ əɑ 

ɞɚɗɨɖɚ ɡɚɗɑɝɞɑɌɞɚɘəɧɘɔ ɘɌɝɝɌɘɔ, əɚ ɔ ɒɔɐ-

ɖɚɝɞɨɪ, ɏɜɌəɟɗɫɢɔɚəəɚɕ ɔɗɔ ɜɟɍɢɚɎɚɕ ɞɖɌ-

əɨɪ, ɚɛɟɡɚɗɑɎɧɘ ɛɜɚɢɑɝɝɚɘ, ɡɚɗɑɝɞɑɜɔəɚɎɚɕ 

ɏɜɌəɟɗɑɘɚɕ, ɣɞɚ əɑɎɚɓɘɚɒəɚ ɐɚɝɞɚɎɑɜəɚ 

ɐɔɠɠɑɜɑəɢɔɜɚɎɌɞɨ ɛɜɔ ȸȽȶȾ ɎɝɗɑɐɝɞɎɔɑ 

ɝɡɚɒɑɕ ɘɫɏɖɚɞɖɌəəɚɕ ɛɗɚɞəɚɝɞɔ (ɜɔɝ. 1) [2]. 

Ȼɚɩɞɚɘɟ ȶȾ ɚɞɗɔɣɌɑɞɝɫ Ɏɧɝɚɖɚɕ ɣɟɎɝɞɎɔ-

ɞɑɗɨəɚɝɞɨɪ, əɚ əɔɓɖɚɕ ɝɛɑɢɔɠɔɣəɚɝɞɨɪ. Ȼɚ 

ɐɌəəɧɘ Gomaa ɝ ɝɚɌɎɞ. [10], ɣɟɎɝɞɎɔɞɑɗɨ-

əɚɝɞɨ ȸȽȶȾ Ɏ ɎɧɫɎɗɑəɔɔ ɡɚɗɑɝɞɑɌɞɚɘɧ ɝɚ-

ɝɞɌɎɗɫɑɞ 92%. Cɛɑɢɔɠɔɣəɚɝɞɨ ȶȾ əɔɒɑ ð 

80% [18].  

ȹɌ ȸȼȾ ɡɚɗɑɝɞɑɌɞɚɘɌ ɔɘɑɑɞ əɔɓɖɔɕ 

ɝɔɏəɌɗ  əɌ  Ⱦ1-ɎɓɎɑɤɑəəɧɡ  ɔɓɚɍɜɌɒɑəɔɫɡ  ɔ  
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Ɏɧɝɚɖɔɕ ɝɔɏəɌɗ əɌ Ⱦ2-ɎɓɎɑɤɑəəɧɡ ɔɓɚɍɜɌ-

ɒɑəɔɫɡ ɔ əɑ əɌɖɌɛɗɔɎɌɑɞ ɖɚəɞɜɌɝɞəɧɕ ɛɜɑ-

ɛɌɜɌɞ Ɏ ɚɞɗɔɣɔɑ ɚɞ ɏɜɌəɟɗɫɢɔɚəəɚɕ ɞɖɌəɔ ɔ 

ɚɛɟɡɚɗɑɕ. ȸȼȾ Ɏɔɝɚɣəɧɡ ɖɚɝɞɑɕ, ɐɚɛɚɗəɑə-

əɌɫ ɘɑɞɚɐɔɖɚɕ non-EPI DWI, ɛɚɓɎɚɗɫɑɞ ɐɔɌ-

ɏəɚɝɞɔɜɚɎɌɞɨ ɔɗɔ ɔɝɖɗɪɣɔɞɨ ɡɚɗɑɝɞɑɌɞɚɘɟ 

ɍɑɓ əɑɚɍɡɚɐɔɘɚɝɞɔ ɎəɟɞɜɔɎɑəəɚɏɚ ɖɚəɞɜɌ-

ɝɞɔɜɚɎɌəɔɫ. ȭɗɌɏɚɐɌɜɫ ɡɌɜɌɖɞɑɜəɚɕ ɎɧɜɌ-

ɒɑəəɚɕ ɜɑɝɞɜɔɖɢɔɔ ɐɔɠɠɟɓɔɔ əɌ non-EPI 

DWI, ɡɚɗɑɝɞɑɌɞɚɘɌ ɡɚɜɚɤɚ ɎɔɐəɌ əɌ ɠɚəɑ 

ɐɜɟɏɚɏɚ ɝɚɐɑɜɒɔɘɚɏɚ Ɏ ɍɌɜɌɍɌəəɚɕ ɛɚɗɚɝɞɔ 

ɔɗɔ ɫɣɑɕɖɌɡ ɝɚɝɢɑɎɔɐəɚɏɚ ɚɞɜɚɝɞɖɌ. ȺɏɜɌəɔ-

ɣɑəɔɑ ɐɔɠɠɟɓɔɔ ɘɚɗɑɖɟɗ Ɏɚɐɧ Ɏ ɡɚɗɑɝɞɑɌɞɚ-

ɘɑ, Ɏɑɜɚɫɞəɑɑ, ɚɍɟɝɗɚɎɗɑəɚ ɘɌɝɗɫəɔɝɞɚɕ ɖɚə-

ɝɔɝɞɑəɢɔɑɕ ɝɚɐɑɜɒɌɥɑɕɝɫ Ɏ əɑɕ ɒɔɐɖɚɝɞɔ 

[3].  

ɉɞɌ ɘɑɞɚɐɔɖɌ ɩɠɠɑɖɞɔɎəɌ ɖɌɖ ɟ ɍɚɗɨ-

əɧɡ ɝ ɡɜɚəɔɣɑɝɖɔɘ ɏəɚɕəɧɘ ɝɜɑɐəɔɘ ɚɞɔ-

ɞɚɘ, ɞɌɖ ɔ ɟ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɧɡ ɛɌɢɔɑəɞɚɎ 

[16, 19].  

Ȯ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɛɜɚɔɓɎɚɐɔɞɑɗɫ ɘɌɏ-

əɔɞəɚ-ɜɑɓɚəɌəɝəɧɡ ɞɚɘɚɏɜɌɠɚɎ ɔ ɛɜɚɏɜɌɘɘ-

əɚɏɚ ɚɍɑɝɛɑɣɑəɔɫ non-EPI DWI ɘɚɒəɚ ɛɚɗɟ-

ɣɔɞɨ ɝ ɛɚɘɚɥɨɪ ɜɌɓəɧɡ ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚ-

ɝɞɑɕ, ɖ ɛɜɔɘɑɜɟ, periodically rotated 

overlapping parallel lines with enhanced 

reconst ruction [PROPELLER] ɔ half-Fourier 

single -shot turbo spin echo [1].  

ɉɞɌ ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɨ ɔɘɑɑɞ ɛɜɑɔɘɟ-

ɥɑɝɞɎɌ ɛɑɜɑɐ ɝɞɌəɐɌɜɞəɧɘɔ, ɩɡɚɛɗɌəɌɜəɧ-

ɘɔ, ɐɔɠɠɟɓɔɚəəɚ-ɎɓɎɑɤɑəəɧɘɔ ɔɓɚɍɜɌɒɑ-

əɔɫɘɔ (DWI) ɍɗɌɏɚɐɌɜɫ ɘɑəɨɤɑɕ ɞɚɗɥɔəɑ 

ɝɜɑɓɌ, ɗɟɣɤɑɘɟ ɛɜɚɝɞɜɌəɝɞɎɑəəɚɘɟ ɜɌɓɜɑɤɑ-

əɔɪ ɔ ɚɞɝɟɞɝɞɎɔɪ ɌɜɞɑɠɌɖɞɚɎ ɘɌɏəɔɞəɚɕ 

ɎɚɝɛɜɔɔɘɣɔɎɚɝɞɔ əɌ ɏɜɌəɔɢɑ ɝɜɑɐ [2, 3, 15] 

(ɜɔɝ. 2).  

 

ȼɔɝ. 1 Ɍ (Fig. 1 Ɍ) 

 

ȼɔɝ. 1 ɍ (Fig. 1 b) 

 

ȼɔɝ. 1 Ɏ (Fig. 1 ɝ) 

 

ȼɔɝ. 1 ɏ (Fig. 1 d) 

 

ȼɔɝ. 1 ɐ (Fig. 1 ɑ) 

ȼɔɝ. 1.    ȶȾ ɔ ȸȼȾ Ɏɔɝɚɣəɚɕ ɖɚɝɞɔ, ɌɖɝɔɌɗɨəɧɑ ɝɜɑɓɧ. 

Ɍ ð ȶȾ, ɖɚɝɞəɚɑ ɚɖəɚ, Ɍəɞɜɟɘ ɔ ɍɌɜɌɍɌəəɌɫ ɛɚɗɚɝɞɨ ɓɌɛɚɗəɑəɧ ɝɚɐɑɜɒɔɘɧɘ. ȭ ð ȶȾ, ɘɫɏɖɚɞɖɌəəɚɑ ɚɖəɚ. Ɏ 

ð Ⱦ2-Ȯȴ ɝ ɒɔɜɚɛɚɐɌɎɗɑəɔɑɘ. ɏ ð Non -EPI DWI. ɐ ð Ⱦ1-Ȯȴ. ȹɌ ȶȾ (Ɍ, ɍ) ɝɚɐɑɜɒɔɘɚɑ ɍɌɜɌɍɌəəɚɕ ɛɚɗɚɝɞɔ ɔ 

ɌəɞɜɟɘɌ ɔɘɑɑɞ ɚɐɔəɌɖɚɎɟɪ ɘɫɏɖɚɞɖɌəəɟɪ ɛɗɚɞəɚɝɞɨ. ȹɌ non-EPI DWI (ɏ) ɚɛɜɑɐɑɗɫɑɞɝɫ ɜɑɝɞɜɔɖɢɔɫ ɝɔɏəɌ-

ɗɌ ɚɞ ɝɚɐɑɜɒɔɘɚɏɚ Ɏ ɍɌɜɌɍɌəəɚɕ ɛɚɗɚɝɞɔ (ɡɚɗɑɝɞɑɌɞɚɘɌ, ɝɞɜɑɗɖɌ). ȹɌ Ⱦ1-Ȯȴ (ɐ) ɚɞɘɑɣɌɑɞɝɫ Ɏɧɝɚɖɔɕ ɝɔɏ-

əɌɗ ɚɞ ɝɚɐɑɜɒɔɘɚɏɚ Ɏ Ɍəɞɜɟɘɑ (ɡɚɗɑɝɞɑɜɔəɚɎɌɫ ɏɜɌəɟɗɑɘɌ, ɔɓɚɏəɟɞɌɫ ɝɞɜɑɗɖɌ).  

Fig. 1.   CT and MRI of the temporal bone, axial images.  

a ð CT scan, bone window, antrum and tympanic cavity filled with contents. b ð CT, soft tissue window. c ð T2-

WI with fat suppression. d ð Non -EPI DWI. e ð T1-WI. On CT (a, b), the contents of the tympanic cavity and 

antrum have the same soft tissue density. On non -EPI DWI (d), the restriction of the signal from the contents 

in the tympanic cavity is determined (cholesteatoma, arrow). On T1 -WI (e), there is a high signal from  the con-

tents in the antrum (cholesterol granuloma, curved arrow).  
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ȹɌ ɝɞɌəɐɌɜɞəɧɡ ɐɔɠɠɟɓɔɚəəɚ-

ɎɓɎɑɤɑəəɧɡ ɔɓɚɍɜɌɒɑəɔɫɡ ɡɚɗɑɝɞɑɌɞɚɘɧ 

ɜɌɓɘɑɜɚɘ ɘɑəɑɑ 5 ɘɘ, ɖɌɖ ɛɜɌɎɔɗɚ, əɑ Ɏɔɐ-

əɧ, ɔɓ-ɓɌ ɣɑɏɚ ɍɧɎɌɪɞ ɗɚɒəɚɚɞɜɔɢɌɞɑɗɨəɧɑ 

ɜɑɓɟɗɨɞɌɞɧ. ȸɑɞɚɐɔɖɌ non-EPI DWI ɛɚɓɎɚɗɫɑɞ 

ɎɔɓɟɌɗɔɓɔɜɚɎɌɞɨ ɚɣɌɏɔ ɜɌɓɘɑɜɚɘ ɚɞ 2 ɘɘ [1, 

17] (ɜɔɝ. 3).  

ȽɚɏɗɌɝəɚ ɐɌəəɧɘ Allam H.S. [17], ɣɟɎ-

ɝɞɎɔɞɑɗɨəɚɝɞɨ ɞɜɌɐɔɢɔɚəəɧɡ, ɩɡɚɛɗɌəɌɜəɧɡ 

ɐɔɠɠɟɓɔɚəəɚ-ɎɓɎɑɤɑəəɧɡ ɔɓɚɍɜɌɒɑəɔɕ Ɏ 

ɐɔɌɏəɚɝɞɔɖɑ ɡɚɗɑɝɞɑɌɞɚɘɧ ɝɚɝɞɌɎɗɫɑɞ 71,8%, 

ɝɛɑɢɔɠɔɣəɚɝɞɨ 89,3%, ɞɚɏɐɌ ɖɌɖ ɐɗɫ əɑɩɡɚ-

ɛɗɌəɌɜəɧɡ DWI ɩɞɔ ɛɚɖɌɓɌɞɑɗɔ ɜɌɎəɧ 89,7% 

ɔ 94,5% ɝɚɚɞɎɑɞɝɞɎɑəəɚ. Ƚɡɚɐəɧɑ ɜɑɓɟɗɨɞɌɞɧ 

ɛɚɗɟɣɔɗɔ Piekarek A ɔ ɝɚɌɎɞ.: ɣɟɎɝɞɎɔɞɑɗɨ-

əɚɝɞɨ non-EPI DWI ɟ əɑɚɛɑɜɔɜɚɎɌəəɧɡ ɔ 

ɛɜɚɚɛɑɜɔɜɚɎɌəəɧɡ ɛɌɢɔɑəɞɚɎ ɐɚɝɞɔɏɌɗɌ 

100%, ɝɛɑɢɔɠɔɣəɚɝɞɨ ð 83,3%, ɞɚɏɐɌ ɖɌɖ ɐɗɫ 

EPI DWI ɩɞɔ ɛɌɜɌɘɑɞɜɧ ɍɧɗɔ ɝɟɥɑɝɞɎɑəəɚ 

əɔɒɑ - 69,2% ɔ 66,6% ɝɚɚɞɎɑɞɝɞɎɑəəɚ [13].  

A. Baba [11] ɚɢɑəɔɎɌɗ ɞɚɣəɚɝɞɨ non-EI 

DWI Ɏ ɚɢɑəɖɑ ɜɌɝɛɜɚɝɞɜɌəɑəɔɫ ɡɚɗɑɝɞɑɌɞɚɘɧ 

əɌ ɫɣɑɕɖɔ ɝɚɝɢɑɎɔɐəɚɏɚ ɚɞɜɚɝɞɖɌ. Ȼɚ ɑɏɚ 

ɐɌəəɧɘ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ɔ ɝɛɑɢɔɠɔɣəɚɝɞɨ 

ɩɞɚɕ ɘɑɞɚɐɔɖɔ ɝɚɝɞɌɎɔɗɌ 89% ɔ 82% ɝɚɚɞɎɑɞ-

ɝɞɎɑəəɚ.  

ȸȼȾ ɝ non-EPI DWI ɔ, ɛɜɔ əɑɚɍɡɚɐɔɘɚ-

ɝɞɔ, ɝ ɎəɟɞɜɔɎɑəəɧɘ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ ɐɌ-

ɑɞ ɍɚɗɨɤɑ Ɏɚɓɘɚɒəɚɝɞɑɕ ɐɔɠɠɑɜɑəɢɔɜɚɎɌɞɨ 

ɞɔɛ ɛɌɞɚɗɚɏɔɣɑɝɖɚɏɚ ɝɚɐɑɜɒɔɘɚɏɚ Ɏ ɍɌɜɌ-

ɍɌəəɚɕ ɛɚɗɚɝɞɔ, ɛɚ ɝɜɌɎəɑəɔɪ ɝ ȸȽȶȾ (ɜɔɝ. 

4).  

ȹɑɩɡɚɛɗɌəɌɜəɧɑ ɐɔɠɠɟɓɔɚəəɚ-

ɎɓɎɑɤɑəəɧɑ ɔɓɚɍɜɌɒɑəɔɫ ɔɘɑɪɞ ɛɑɜɎɚɝɞɑ-

ɛɑəəɚɑ ɓəɌɣɑəɔɑ ɟ ɛɌɢɔɑəɞɚɎ, ɛɑɜɑəɑɝɤɔɡ 

ɚɛɑɜɌɞɔɎəɧɑ ɎɘɑɤɌɞɑɗɨɝɞɎɌ əɌ Ɏɔɝɚɣəɧɡ 

ɖɚɝɞɫɡ, ɚɝɚɍɑəəɚ ɝ ɝɚɡɜɌəɑəɔɑɘ ɢɑɗɚɝɞəɚɝɞɔ 

ɓɌɐəɑɕ ɝɞɑəɖɔ əɌɜɟɒəɚɏɚ ɝɗɟɡɚɎɚɏɚ ɛɜɚɡɚɐɌ, 

ɎɝɗɑɐɝɞɎɔɑ ɣɑɏɚ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɌɫ ɛɚɗɚɝɞɨ 

əɑɐɚɝɞɟɛəɌ ɚɞɚɝɖɚɛɔɣɑɝɖɚɘɟ ɚɝɘɚɞɜɟ. ȹɌɗɔ-

ɣɔɑ əɌ ȶȾ çɝɟɡɚɕè, ɛɚɗəɚɝɞɨɪ ɓɌɛɚɗəɑəəɚɕ 

Ɏɚɓɐɟɡɚɘ ɛɚɗɚɝɞɔ ɛɚɓɎɚɗɫɑɞ ɜɑəɞɏɑəɚɗɚɏɟ ɐɚ-

ɝɞɚɎɑɜəɚ ɔɝɖɗɪɣɔɞɨ ɜɑɓɔɐɟɌɗɨəɟɪ ɔɗɔ ɜɑɢɔ-

ɐɔɎəɟɪ ɡɚɗɑɝɞɑɌɞɚɘɟ, ɚɐəɌɖɚ, ɖ ɝɚɒɌɗɑəɔɪ, 

ɞɌɖɌɫ ɝɔɞɟɌɢɔɫ ɎɝɞɜɑɣɌɑɞɝɫ ɜɑɐɖɚ. ȶɌɖ ɛɜɌ-

Ɏɔɗɚ, ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɌɫ ɛɚɗɚɝɞɨ ɔɘɑɑɞ ɝɚ-

ɐɑɜɒɔɘɚɑ: ɒɔɐɖɚɝɞɨ, ɏɜɌəɟɗɫɢɔɚəəɟɪ ɔɗɔ 

ɜɟɍɢɚɎɟɪ ɞɖɌəɨ, ɡɚɗɑɝɞɑɜɔəɚɎɟɪ ɏɜɌəɟɗɑɘɟ, 

ɡɚɗɑɝɞɑɌɞɚɘɟ (ɜɔɝ. 5). 

Ȼɚɐɚɓɜɑəɔɑ əɌ əɌɗɔɣɔɑ ɡɚɗɑɝɞɑɌɞɚɘɧ Ɏ 

ɛɚɝɞɚɛɑɜɌɢɔɚəəɚɕ ɛɚɗɚɝɞɔ ɎɚɓəɔɖɌɑɞ ɛɜɔ 

əɌɗɔɣɔɔ   ɘɫɏɖɚɞɖɌəəɚɏɚ   ɖɚɘɛɚəɑəɞɌ  ɔ  ɐɑ- 

 

ȼɔɝ. 2 Ɍ (Fig. 2 Ɍ) 

 

ȼɔɝ. 2 ɍ (Fig. 2 b) 

ȼɔɝ. 2.    ȸȼȾ Ɏɔɝɚɣəɚɕ ɖɚɝɞɔ, ɌɖɝɔɌɗɨəɧɑ ɝɜɑɓɧ.  

Ɍ ð ȹɌ ɩɡɚɛɗɌəɌɜəɚɕ DWI Ɏ Ɏɔɝɚɣəɧɡ ɖɚɝɞɫɡ əɑɞ ɐɚɝɞɚɎɑɜəɧɡ ɟɣɌɝɞɖɚɎ ɜɑɝɞɜɔɖɢɔɔ ɐɔɠɠɟɓɔɔ. Ⱥɞɘɑ-

ɣɌɪɞɝɫ ɎɧɜɌɒɑəəɧɑ ɌɜɞɑɠɌɖɞɧ (ɝɞɜɑɗɖɔ) əɌ ɏɜɌəɔɢɑ ɛɔɜɌɘɔɐ Ɏɔɝɚɣəɧɡ ɖɚɝɞɑɕ ɔ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ. 

 ɍ ð ȹɌ non-EPI DWI ɞɚɏɚ ɒɑ ɛɌɢɔɑəɞɌ ɌɜɞɑɠɌɖɞɧ ɘɌɏəɔɞəɚɕ ɎɚɝɛɜɔɔɘɣɔɎɚɝɞɔ ɚɞɝɟɞɝɞɎɟɪɞ, ɣɑɞɖɚ Ɏɔɐ-

əɧ ɖɚəɞɟɜɧ Ɏɔɝɚɣəɧɡ ɖɚɝɞɑɕ ɔ ɟɣɌɝɞɚɖ ɜɑɝɞɜɔɖɢɔɔ ɐɔɠɠɟɓɔɔ, ɚɍɟɝɗɚɎɗɑəəɧɕ ɡɚɗɑɝɞɑɌɞɚɘɚɕ (ɝɞɜɑɗɖɌ), 

Ɏ ɛɜɌɎɚɕ Ɏɔɝɚɣəɚɕ ɖɚɝɞɔ.  

Fig. 2.   MRI of the temporal bone, axial images.   

a ð On echoplanar DWI, there are no significant diffusion restriction sites in the temporal bones. Pronounced 

artifacts (arrows ) are noted at the border of the pyramids of the temporal bones and the brain. b ð On non -

EPI DWI of the same patient, there are no artifacts of magnetic susceptibility, the contours of the temporal 

bones are clearly visible and the area of diffusion restr iction caused by cholesteatoma (arrow) in the right 

temporal bone.  
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ȼɔɝ. 3 Ɍ (Fig. 3 Ɍ) 

 

ȼɔɝ. 3 ɍ (Fig. 3 b) 

ȼɔɝ. 3.     ȸȼȾ Ɏɔɝɚɣəɚɕ ɖɚɝɞɔ, ɌɖɝɔɌɗɨəɧɑ ɝɜɑɓɧ.   

Ɍ ð Ⱦ2-Ȯȴ ɝ ɒɔɜɚɛɚɐɌɎɗɑəɔɑɘ, ɍ ð non -EPI DWI. Ȯ ɍɌɜɌɍɌəəɚɕ ɛɚɗɚɝɞɔ ɚɛɜɑɐɑɗɫɑɞɝɫ ɡɚɗɑɝɞɑɌɞɚɘɌ ɜɌɓ-

ɘɑɜɚɘ 2,8 ɘɘ, ɔɘɑɪɥɌɫ ɎɧɜɌɒɑəəɟɪ ɜɑɝɞɜɔɖɢɔɪ ɝɔɏəɌɗɌ əɌ (ɍ) non-EPI DWI.   

Fig. 3.   MRI of the temporal bone, axial images.   

a ð T2-WI with fat suppression, b ð non -EPI DWI. In the tympanic cavity, a cholesteatoma 2.8 mm in size is 

determined, which has a pronounced signal restriction on (b) non -EPI DWI.  

 

ȼɔɝ. 4 Ɍ (Fig. 4 Ɍ) 

 

ȼɔɝ. 4 ɍ (Fig. 4 b) 

 

ȼɔɝ. 4 Ɏ (Fig. 4 ɝ) 

 

ȼɔɝ. 4 ɏ (Fig. 4 d) 

ȼɔɝ. 4.    ȸȼȾ Ɏɔɝɚɣəɚɕ ɖɚɝɞɔ, ɌɖɝɔɌɗɨəɧɑ ɝɜɑɓɧ.  

Ɍ ð ȹɌ Ⱦ2-Ȯȴ ɝ ɒɔɜɚɛɚɐɌɎɗɑəɔɑɘ ɎɔɓɟɌɗɔɓɔɜɟɪɞɝɫ ɐɎɌ ɘɑɗɖɔɡ ɘɫɏɖɚɞɖɌəəɧɡ ɟɣɌɝɞɖɌ Ɏ ɍɌɜɌɍɌəəɚɕ ɛɚ-

ɗɚɝɞɔ. ɍ ð ȸɑɐɔɌɗɨəɚ ɜɌɝɛɚɗɚɒɑəəɌɫ ɡɚɗɑɝɞɑɌɞɚɘɌ (ɛɜɫɘɌɫ ɝɞɜɑɗɖɌ) ɎɧɓɧɎɌɑɞ ɜɑɝɞɜɔɖɢɔɪ ɐɔɠɠɟɓɔɔ əɌ 

non -EPI DWI ɔ əɑ əɌɖɌɛɗɔɎɌɑɞ ɖɚəɞɜɌɝɞəɚɑ ɎɑɥɑɝɞɎɚ (ȶȮ) əɌ ɛɚɝɞɖɚəɞɜɌɝɞəɚɘ Ⱦ1-Ȯȴ (ɏ). ȷɌɞɑɜɌɗɨəɑɑ 

ɜɌɝɛɚɗɚɒɑəəɌɫ ɛɌɜɌɏɌəɏɗɔɚɘɌ (ɔɓɚɏəɟɞɌɫ ɝɞɜɑɗɖɌ) əɑ ɎɔɓɟɌɗɔɓɔɜɟɑɞɝɫ əɌ DWI ɔ ɔəɞɑəɝɔɎəɚ əɌɖɌɛɗɔ-

ɎɌɑɞ ȶȮ. Ɏ ð ȻɜɑɖɚəɞɜɌɝɞəɚɑ Ⱦ1-Ȯȴ.  

Fig. 4.   MRI of the temporal bone, axial images.   

a ð Fat -suppressed T2WI shows two small soft tissue lesions in the tympanic cavity. b ð Medially located cho-

lesteatoma (straight arrow) causes diffusion restriction on non -EPI DWI and does n ot accumulate contrast 

medium (CM) on postcontrast T1 -WI (d). Laterally located paraganglioma (curved arrow) is not visualized on 

DWI and intensively accumulates CM. c ð Precontrast T1 -WI.  
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ȼɔɝ. 5 Ɍ (Fig. 5 Ɍ) 

 

ȼɔɝ. 5 ɍ (Fig. 5 b) 

 

ȼɔɝ. 5 Ɏ (Fig. 5 ɝ) 

ȼɔɝ. 5.    ȸȼȾ Ɏɔɝɚɣəɚɕ ɖɚɝɞɔ, ɌɖɝɔɌɗɨəɧɑ ɝɜɑɓɧ.  

Ɍ ð ȹɌ Ⱦ2-Ȯȴ ɝ ɒɔɜɚɛɚɐɌɎɗɑəɔɑɘ  ɔ ɍ ð Ⱦ1-Ȯȴ Ɏ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɕ ɛɚɗɚɝɞɔ ɚɛɜɑɐɑɗɫɑɞɝɫ ɝɚɐɑɜɒɔɘɚɑ 

ɝ ɟɜɚɎəɑɘ, ɖɚɞɚɜɚɑ ɘɚɒəɚ ɛɜɔəɫɞɨ ɓɌ ɒɔɐɖɚɝɞɨ. Ɏ ð ȹɌɗɔɣɔɑ ɜɑɝɞɜɔɖɢɔɔ ɐɔɠɠɟɓɔɔ əɌ non-EPI DWI 

ɛɚɓɎɚɗɫɑɞ ɛɚɝɞɌɎɔɞɨ ɐɔɌɏəɚɓ ɡɚɗɑɝɞɑɌɞɚɘɧ.  

Fig. 5.   MRI of the temporal bone, axial images.   

a ð On T2 -WI with fat suppression and b ð T1-WI, the content in the postoperative cavity is determined with 

a level that can be mistaken for liquid. c ð The presence of diffusi on restriction on non -EPI DWI allows the 

diagnosis of cholesteatoma.  

 

ȼɔɝ. 6 Ɍ (Fig. 6 Ɍ) 

 

ȼɔɝ. 6 ɍ (Fig. 6 b) 

 

ȼɔɝ. 6 Ɏ (Fig. 6 ɝ) 

 

ȼɔɝ. 6 ɏ (Fig. 6 d) 

ȼɔɝ. 6.      ȸȼȾ Ɏɔɝɚɣəɚɕ ɖɚɝɞɔ, ɌɖɝɔɌɗɨəɧɑ ɝɜɑɓɧ.  

ȻɌɢɔɑəɞ ɝ ɁȯȽȺ, ɝɚɝɞɚɫəɔɑ ɛɚɝɗɑ ɞɔɘɛɌəɚɛɗɌɝɞɔɖɔ. Ɍ ð Ⱦ2-Ȯȴ ɝ fs, ɍ ð non -EPI DWI, Ɏ ð Ⱦ2-Ȯȴ ciss, ɏ ð 

Ⱦ1-Ȯȴ. ȹɌ non-EPI DWI ɎɔɓɟɌɗɔɓɔɜɟɑɞɝɫ ɘɑɗɖɔɕ ɟɣɌɝɞɚɖ ɡɚɗɑɝɞɑɌɞɚɘɧ (ɝɞɜɑɗɖɌ) əɌ ɠɚəɑ ɒɔɐɖɚɝɞəɚɏɚ 

ɝɚɐɑɜɒɔɘɚɏɚ Ɏ ɍɌɜɌɍɌəəɚɕ ɛɚɗɚɝɞɔ ɔ ɫɣɑɕɖɌɡ ɝɚɝɢɑɎɔɐəɚɏɚ ɚɞɜɚɝɞɖɌ.  

Fig. 6.   MRI of the temporal bone,  axial images.  

Patient with chronic suppurative otitis media, after tympanoplasty. a ð T2-WI with fs, b ð non -EPI DWI, c ð 

T2-WI ciss, d ð T1-WI. On non -EPI DWI, a small cholesteatoma (arrow) is visualized against the background 

of fluid content in the ty mpanic cavity and mastoid cells.  
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ɝɞɜɟɖɢɔɔ ɖɚɝɞəɚɕ ɞɖɌəɔ. ȺɐəɌɖɚ, ɐɚɝɞɚɎɑɜ-

əɚɑ ɝɟɒɐɑəɔɑ ɓɌɞɜɟɐəɑəɚ Ɏ ɝɎɫɓɔ ɝ ɞɑɘ, ɣɞɚ 

ɎɝɗɑɐɝɞɎɔɑ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ 

əɌɍɗɪɐɌɑɞɝɫ əɌɜɟɤɑəɔɑ ɌəɌɞɚɘɔɔ Ɏɔɝɚɣəɚɕ 

ɖɚɝɞɔ ɝ ɠɚɜɘɔɜɚɎɌəɔɑɘ ɛɚɝɞɚɛɑɜɌɢɔɚəəɧɡ 

ɖɚɝɞəɧɡ ɐɑɠɑɖɞɚɎ, ɣɞɚ ɓɌɞɜɟɐəɫɑɞ ɚɢɑəɖɟ 

ɐɑɝɞɜɟɖɢɔɔ ɔ, Ɏ ɜɫɐɑ ɝɗɟɣɌɑɎ, ɐɑɗɌɑɞ əɑɎɚɓ-

ɘɚɒəɧɘ ɚɞɗɔɣɔɞɨ ɑɑ ɚɞ ɛɚɝɞɚɛɑɜɌɢɔɚəəɧɡ 

ɔɓɘɑəɑəɔɕ. 

ȾɌɖ, Barbara M ɔ ɝɚɌɎɞ. ɝɚɚɍɥɌɪɞ ɚ 

əɔɓɖɚɕ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɔ ɔ ɝɛɑɢɔɠɔɣəɚɝɞɔ 

ȶȾ Ɏ ɎɧɫɎɗɑəɔɔ ɡɚɗɑɝɞɑɌɞɚɘɧ ɟ ɛɜɚɚɛɑɜɔɜɚ-

ɎɌəəɧɡ ɛɌɢɔɑəɞɚɎ ð 43% ɔ 48% ɝɚɚɞɎɑɞ-

ɝɞɎɑəəɚ, ɞɚɏɐɌ ɖɌɖ ɐɗɫ non-EPI DWI ɚɍɌ ɩɞɔɡ 

ɛɚɖɌɓɌɞɑɗɫ ɝɚɝɞɌɎɔɗɔ 94%. [14] ȬəɌɗɚɏɔɣəɧɑ 

ɐɌəəɧɑ ɛɚɗɟɣɔɗ Allam HS ɔ ɝɚɌɎɞ. [17] 

ȹɌ əɑɩɡɚɛɗɌəɌɜəɧɡ ɐɔɠɠɟɓɔɚəəɚ-

ɎɓɎɑɤɑəəɧɡ ɔɓɚɍɜɌɒɑəɔɫɡ ɡɚɗɑɝɞɑɌɞɚɘɌ, 

ɍɗɌɏɚɐɌɜɫ ɝɎɚɑɕ Ɏɧɝɚɖɚɕ ɖɚəɞɜɌɝɞəɚɝɞɔ, ɚɞ-

ɣɑɞɗɔɎɚ ɎɔɐəɌ əɌ ɠɚəɑ ɐɜɟɏɚɏɚ ɝɚɐɑɜɒɔɘɚɏɚ, 

ɓɌɛɚɗəɫɪɥɑɏɚ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɟɪ ɛɚɗɚɝɞɨ 

(ɜɔɝ. 6). Ȯ ɝɎɫɓɔ ɝ ɩɞɔɘ, non-EPI DWI ɤɔɜɚɖɚ 

ɔɝɛɚɗɨɓɟɑɞɝɫ ɐɗɫ ɚɢɑəɖɔ ɩɠɠɑɖɞɔɎəɚɝɞɔ 

ɚɛɑɜɌɞɔɎəɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ, ɔɝɖɗɪɣɑəɔɫ 

ɚɝɞɌɞɚɣəɚɕ (ɜɑɓɔɐɟɌɗɨəɚɕ) ɡɚɗɑɝɞɑɌɞɚɘɧ ɔ 

ɝɎɚɑɎɜɑɘɑəəɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɜɑɢɔɐɔɎɌ ɓɌɍɚ-

ɗɑɎɌəɔɫ. 

Ȯ ɜɑɐɖɔɡ ɝɗɟɣɌɫɡ ɡɚɗɑɝɞɑɌɞɚɘɌ ɘɚɒɑɞ 

ɎɚɓəɔɖɌɞɨ Ɏ ɘɑɝɞɑ ɓɌɍɚɜɌ Ɏɔɝɚɣəɚɕ ɠɌɝɢɔɔ, 

ɖɚɞɚɜɟɪ ɔɝɛɚɗɨɓɟɪɞ ɐɗɫ ɠɚɜɘɔɜɚɎɌəɔɫ 

əɑɚɞɔɘɛɌəɌɗɨəɚɕ ɘɑɘɍɜɌəɧ. 

ȺɐəɌɖɚ ɘɑɞɚɐɔɖɌ əɑɩɡɚɛɗɌəɌɜəɧɡ 

ɐɔɠɠɟɓɔɚəəɚ-ɎɓɎɑɤɑəəɧɡ ɔɓɚɍɜɌɒɑəɔɕ 

ɔɘɑɑɞ ɔ ɚɏɜɌəɔɣɑəɔɫ. Ȯ ɜɫɐɑ ɝɗɟɣɌɑɎ Ɏɝɞɜɑ-

ɣɌɪɞɝɫ ɗɚɒəɚɛɚɗɚɒɔɞɑɗɨəɧɑ ɜɑɓɟɗɨɞɌɞɧ. 

ȾɌɖ, ɝɑɜəɧɑ ɛɜɚɍɖɔ ɘɚɏɟɞ ɎɧɓɧɎɌɞɨ ɜɑ-

ɝɞɜɔɖɢɔɪ ɐɔɠɠɟɓɔɔ əɌ non-EPI DWI, əɚ ɝɚ-

ɛɚɝɞɌɎɗɑəɔɑ ɜɑɓɟɗɨɞɌɞɚɎ ɔɝɝɗɑɐɚɎɌəɔɫ ɝ 

ɖɗɔəɔɣɑɝɖɔɘɔ ɐɌəəɧɘɔ ɔ ɗɚɖɌɗɔɓɌɢɔɑɕ 

ɛɜɚɢɑɝɝɌ ɛɚɘɚɏɌɑɞ ɛɜɔɕɞɔ ɖ ɛɜɌɎɔɗɨəɚɘɟ 

ɓɌɖɗɪɣɑəɔɪ.  

Ȭɍɝɢɑɝɝɧ ɞɌɖɒɑ ɘɚɏɟɞ ɚɏɜɌəɔɣɔɎɌɞɨ 

ɐɔɠɠɟɓɔɪ, əɚ ɔɘɑɪɞ ɡɌɜɌɖɞɑɜəɟɪ ɖɗɔəɔɣɑ-

ɝɖɟɪ ɖɌɜɞɔəɟ. Ȼɜɔɣɔəɚɕ ɗɚɒəɚɛɚɗɚɒɔɞɑɗɨ-

əɧɡ ɜɑɓɟɗɨɞɌɞɚɎ ɘɚɒɑɞ ɝɗɟɒɔɞɨ ɞɌɖɒɑ ɖɚɝɞ-

əɧɕ ɛɚɜɚɤɚɖ, ɝɔɗɔɖɚəɚɎɌɫ ɛɗɑəɖɌ [17].  

ȷɚɒəɚɚɞɜɔɢɌɞɑɗɨəɧɑ ɜɑɓɟɗɨɞɌɞɧ 

ɎɝɞɜɑɣɌɪɞɝɫ ɛɜɔ ɡɚɗɑɝɞɑɌɞɚɘɌɡ ɜɌɓɘɑɜɚɘ ɐɚ 

5 ɘɘ ɔɓ-ɓɌ əɑɐɚɝɞɌɞɚɣəɚɏɚ ɝɚɐɑɜɒɌəɔɫ ɖɑɜɌ-

ɞɔəɌ. 

ȶɜɚɘɑ ɞɚɏɚ, ɔəɠɚɜɘɌɞɔɎəɚɝɞɨ ɘɑɞɚɐɔ-

ɖɔ ɘɚɒɑɞ ɍɧɞɨ ɝəɔɒɑəɌ ɟ ɣɌɝɞɔ ɛɜɚɚɛɑɜɔɜɚ-

ɎɌəəɧɡ ɛɌɢɔɑəɞɚɎ. ȾɌɖ, K§lm§n J ɛɜɚɌəɌɗɔ-

ɓɔɜɚɎɌɗ ɞɚɣəɚɝɞɨ non-EPI DW MRI Ɏ ɐɔɌɏəɚ-

ɝɞɔɖɑ ɜɑɓɔɐɟɌɗɨəɚɕ ɡɚɗɑɝɞɑɌɞɚɘɧ ɟ ɞɜɑɡ 

ɏɜɟɛɛ ɛɌɢɔɑəɞɚɎ: 1) ɝ ɞɔɞɌəɚɎɧɘɔ ɛɜɚɞɑɓɌɘɔ 

ɝɗɟɡɚɎɧɡ ɖɚɝɞɚɣɑɖ, 2) ɝ Ɍɟɞɚɗɚɏɔɣəɧɘɔ 

ɝɞɑɜɒəɫɘɔ (columella) ɔɓ ɖɚɜɞɔɖɌɗɨəɚɕ ɖɚɝɞɔ 

ɔ 3) ɍɑɓ ɜɑɖɚəɝɞɜɟɖɢɔɔ ɝɗɟɡɚɎɧɡ ɖɚɝɞɚɣɑɖ. 

ɃɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ɐɗɫ ɩɞɔɡ ɏɜɟɛɛ ɝɚɝɞɌɎɔɗɌ 

83 -60-100%, Ɍ ɝɛɑɢɔɠɔɣəɚɝɞɨ ð 75-75 -85% 

ɝɚɚɞɎɑɞɝɞɎɑəəɚ. Ȼɚɩɞɚɘɟ ɌɎɞɚɜɧ ɛɜɔɤɗɔ ɖ 

ɎɧɎɚɐɟ, ɣɞɚ ɛɜɔ ɌɟɞɚɛɜɚɞɑɓɌɡ ɝɗɟɡɚɎɧɡ ɖɚ-

ɝɞɚɣɑɖ ɞɚɣəɚɝɞɨ non-EPI DWI ɝəɔɒɑəɌ, ɜɌɓ-

ɘɑɜ çɛɜɚɛɟɥɑəəɧɡè ɡɚɗɑɝɞɑɌɞɚɘ ɍɧɗ 2-4 ɘɘ 

ɔ ɣɞɚ, Ɏɚɓɘɚɒəɚ, ɟ ɩɞɔɡ ɛɌɢɔɑəɞɚɎ ɛɜɑɐɛɚ-

ɣɞɔɞɑɗɨəɌ ɜɑɎɔɓɔɚəəɌɫ ɚɛɑɜɌɢɔɫ [12].  

ȳɌɖɗɪɣɑəɔɑ. 

ȸȼȾ Ɏɔɝɚɣəɧɡ ɖɚɝɞɑɕ, ɐɚɛɚɗəɑəəɌɫ ɘɑ-

ɞɚɐɔɖɌ non-EPI DWI, ɛɚɓɎɚɗɫɑɞ ɝ Ɏɧɝɚɖɚɕ 

ɞɚɣəɚɝɞɨɪ ɐɔɌɏəɚɝɞɔɜɚɎɌɞɨ ɡɚɗɑɝɞɑɌɞɚɘɟ 

ɜɌɓɘɑɜɚɘ ɚɞ 2 ɘɘ ɔ ɔɏɜɌɑɞ  Ɏɑɐɟɥɟɪ ɜɚɗɨ  ɔɓ  

 

ȼɔɝ. 7 Ɍ (Fig.  Ɍ) 

 

ȼɔɝ. 7 ɍ (Fig. 7 b) 

 

ȼɔɝ. 7 Ɏ (Fig. 7 ɝ) 

ȼɔɝ. 7.    ȸȼȾ Ɏɔɝɚɣəɚɕ ɖɚɝɞɔ, ɌɖɝɔɌɗɨəɧɑ ɝɜɑɓɧ.  

ȻɌɢɔɑəɞ ɝ ɐɎɟɝɞɚɜɚəəɔɘ ɁȯȽȺ, ɚɛɑɜɌɞɔɎəɚɑ ɗɑɣɑəɔɑ ɝ ɐɎɟɡ ɝɞɚɜɚə. Ɍ ð Ⱦ2-Ȯȴ fs, ɍ ð non -EPI DWI, Ɏ ð 

Ⱦ1-Ȯȴ. Ȯ ɛɜɌɎɚɕ Ɏɔɝɚɣəɚɕ ɖɚɝɞɔ Ɏ ɩɛɔɞɔɘɛɌəɟɘɑ ɎɔɓɟɌɗɔɓɔɜɟɑɞɝɫ ɡɚɗɑɝɞɑɌɞɚɘɌ; ɝɗɑɎɌ ð ɡɚɗɑɝɞɑɌɞɚɘɌ Ɏ 

Ɏɔɝɚɣəɚɕ ɠɌɝɢɔɔ (ɝɞɜɑɗɖɔ).  

Fig. 7.   MRI of the temporal bone, a xial images.   

A patient with bilateral chronic suppurative otitis media, surgical treatment on both sides. a ð T2-WI fs, b ð 

non -EPI DWI, c ðT1-WI. Cholesteatoma is visualized in the right temporal bone in the epitympanum and in 

the temporal fascia on the  left (arrows).  
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Ɏɝɑɡ ɘɑɞɚɐɚɎ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ Ɏ ɚɍɝɗɑ-

ɐɚɎɌəɔɔ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɧɡ ɛɌɢɔɑəɞɚɎ. 

ȼɌəəɫɫ ɐɔɌɏəɚɝɞɔɖɌ ɡɚɗɑɝɞɑɌɞɚɘɧ ɐɌɑɞ Ɏɚɓ-

ɘɚɒəɚɝɞɨ ɝɎɚɑɎɜɑɘɑəəɚ Ɏɧɛɚɗəɔɞɨ ɝɌəɔɜɟ-

ɪɥɟɪ ɚɛɑɜɌɢɔɪ ɔ ɛɜɑɐɚɞɎɜɌɞɔɞɨ ɔəɎɌɗɔɐɔ-

ɓɌɢɔɪ ɛɌɢɔɑəɞɌ. Ȯ ɞɚ ɒɑ Ɏɜɑɘɫ ɘɑɞɚɐɔɖɌ 

non -EPI DWI ɛɚɓɎɚɗɫɑɞ ɝ Ɏɧɝɚɖɚɕ ɐɚɝɞɚɎɑɜ-

əɚɝɞɨɪ ɔɝɖɗɪɣɔɞɨ ɡɚɗɑɝɞɑɌɞɚɘɟ ɔ ɔɓɍɌɎɔɞɨ 

ɎɜɌɣɌ ɔ ɛɌɢɔɑəɞɌ ɚɞ əɑɚɍɡɚɐɔɘɚɝɞɔ ɛɜɚɎɑ-

ɐɑəɔɫ ɜɑɎɔɓɔɚəəɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ.  

ȴɝɞɚɣəɔɖ ɠɔəɌəɝɔɜɚɎɌəɔɫ ɔ ɖɚə-

ɠɗɔɖɞ ɔəɞɑɜɑɝɚɎ. 

ȬɎɞɚɜɧ ɐɌəəɚɕ ɝɞɌɞɨɔ ɛɚɐɞɎɑɜɐɔɗɔ ɚɞ-

ɝɟɞɝɞɎɔɑ ɠɔəɌəɝɚɎɚɕ ɛɚɐɐɑɜɒɖɔ ɔɝɝɗɑɐɚɎɌ-
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ȼɔɝ. 8.    ȸȼȾ Ɏɔɝɚɣəɚɕ ɖɚɝɞɔ, ɌɖɝɔɌɗɨəɧɑ ɝɜɑɓɧ.  

ȻɌɢɔɑəɞ ɝ ɐɎɟɝɞɚɜɚəəɔɘ ɁȯȽȺ, ɚɛɑɜɌɞɔɎəɧɘɔ ɎɘɑɤɌɞɑɗɨɝɞɎɌɘɔ. Ɍ ð non -EPI DWI, ɍ ð Ⱦ2-Ȯȴ fs, Ɏ ð Ⱦ1-

Ȯȴ, ɏ ð Ⱦ1-Ȯȴ ɝ ɒɔɜɚɛɚɐɌɎɗɑəɔɑɘ. Ȯ ɘɑɝɞɑ ɓɌɍɚɜɌ Ɏɔɝɚɣəɚɕ ɠɌɝɢɔɔ ɎɔɓɟɌɗɔɓɔɜɟɑɞɝɫ ɡɚɗɑɝɞɑɌɞɚɘɌ ɝ 

ɜɑɝɞɜɔɖɢɔɑɕ ɐɔɠɠɟɓɔɔ ɔ ɐɑɝɞɜɟɖɢɔɑɕ ɛɜɔɗɑɒɌɥɑɕ ɣɑɤɟɔ ɛɜɌɎɚɕ Ɏɔɝɚɣəɚɕ ɖɚɝɞɔ (ɝɞɜɑɗɖɌ). ȱɥɑ ɚɐəɌ 

ɘɑɗɖɌɫ ɡɚɗɑɝɞɑɌɞɚɘɌ ɚɛɜɑɐɑɗɫɑɞɝɫ Ɏ ɛɜɌɎɚɕ ɍɌɜɌɍɌəəɚɕ ɛɚɗɚɝɞɔ (ɔɓɚɏəɟɞɌɫ ɝɞɜɑɗɖɌ).   

Fig. 8.   MRI of the temporal bone, axial images.  

A patient with bilateral chronic suppurative otitis media, after surgical interventions. a ð non -EPI DWI, b ð 

T2-WI fs, c ð T1-WI, d ð T1-WI with fat suppression. A cholesteatoma with restr iction of diffusion and de-

struction of the adjacent squama of the right temporal bone is visualized at the site of the temporal fascia 

sampling (arrow). Another small cholesteatoma is defined in the right tympanic cavity (curved arrow).  
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ȽȷȿɃȬȵ ȼȱȰȶȺȵ ȬȹȺȸȬȷȴȴ ȻȱȼȱȰȹȱȵ ȸȺȳȯȺȮȺȵ ȬȼȾȱȼȴȴ  

ȿ ȻȬɂȴȱȹȾȬ Ƚ ȸȬȽȽȴȮȹɇȸ ȬȹȱȮȼȴȳȸȬȾȴɃȱȽȶȴȸ  

ȽȿȭȬȼȬɁȹȺȴȰȬȷɈȹɇȸ ȶȼȺȮȺȴȳȷȴɋȹȴȱȸ 

 

ȯɑɜɌɝɪɞɌ Ȭ.ȱ.1, ȳɫɍɗɚɎɌ ȱ.ȴ.1,2, ȽɑɎɑɜ ȴ.ȹ.2, ȾɖɌɣɑɎ Ȯ.Ȯ.1,2, ȻɚɜɡɌəɚɎ Ȯ.Ȭ.1,2 
 

1 ð ȹȴȴ - ȶɜɌɑɎɌɫ ɖɗɔəɔɣɑɝɖɌɫ ɍɚɗɨəɔɢɌ ʈ1 ɔɘ. ɛɜɚɠ. Ƚ.Ȯ. ȺɣɌɛɚɎɝɖɚɏɚ. ɏ. ȶɜɌɝəɚɐɌɜ, ȼɚɝɝɔɫ. 

2 ð ȶɟɍɌəɝɖɔɕ ɏɚɝɟɐɌɜɝɞɎɑəəɧɕ ɘɑɐɔɢɔəɝɖɔɕ ɟəɔɎɑɜɝɔɞɑɞ. 

ɏ. ȶɜɌɝəɚɐɌɜ, ȼɚɝɝɔɫ. 

 

əɠɜɌɚɛɞɔɣɑɝɖɔɕ ɡɚɐ ɛɑɜɑɐəɑɕ ɘɚɓɏɚɎɚɕ Ɍɜɞɑɜɔɔ (ȻȸȬ) ɫɎɗɫɑɞɝɫ ɖɜɌɕəɑ ɜɑɐɖɚɕ ɝɚɝɟ-

ɐɔɝɞɚɕ ɌəɚɘɌɗɔɑɕ. ȼɌəəɫɫ ɐɔɌɏəɚɝɞɔɖɌ ɩɞɚɏɚ ɎɌɜɔɌəɞɌ ɚɣɑəɨ ɎɌɒəɌ ɛɜɔ ɛɗɌəɔɜɚɎɌ-

əɔɔ ɚɛɑɜɌɢɔɔ ɛɚ ɛɚɎɚɐɟ ɌəɑɎɜɔɓɘ. 

ɂɑɗɨ. ȺɍɚɝəɚɎɌɞɨ ɜɚɗɨ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ (ȶȾ) ɔ ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɚɕ ɞɚɘɚ-

ɏɜɌɠɔɔ (ȸȼȾ) ɐɗɫ əɑɔəɎɌɓɔɎəɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɚɐəɚɕ ɔɓ ɜɑɐɖɔɡ ɝɚɛɟɞɝɞɎɟɪɥɔɡ ɝɚɝɟ-

ɐɔɝɞɧɡ ɌəɚɘɌɗɔɕ ɛɜɔ ɛɗɌəɔɜɚɎɌəɔɔ ɎɘɑɤɌɞɑɗɨɝɞɎɌ ɛɚ ɛɚɎɚɐɟ ɜɌɓɜɧɎɌ ɌəɑɎɜɔɓɘɧ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. Ȯ ɝɞɌɞɨɑ ɛɜɑɐɝɞɌɎɗɑə ɝɗɟɣɌɕ ɜɑɐɖɚɏɚ ɝɚɣɑɞɌəɔɫ ɚɐəɚɝɞɚɜɚəəɑɏɚ 

ɔəɠɜɌɚɛɞɔɣɑɝɖɚɏɚ ɎɌɜɔɌəɞɌ ɚɞɡɚɒɐɑəɔɫ Ȭ1 ɝɑɏɘɑəɞɌ ɗɑɎɚɕ ȻȸȬ ɟ ɛɌɢɔɑəɞɖɔ ɝ ɘɌɝɝɔɎəɧɘ 

ɝɟɍɌɜɌɡəɚɔɐɌɗɨəɧɘ ɖɜɚɎɚɔɓɗɔɫəɔɑɘ ɔɓ ɜɌɓɚɜɎɌɎɤɑɕɝɫ ɌəɑɎɜɔɓɘɧ ɜɌɓɎɔɗɖɔ ɗɑɎɚɕ ɝɜɑɐəɑɕ 

ɘɚɓɏɚɎɚɕ Ɍɜɞɑɜɔɔ (ȽȸȬ). ȻɜɑɐɝɞɌɎɗɑəɧ ɐɌəəɧɑ ɘɑɞɚɐɚɎ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ (ȶȾ ɔ ȸȼȾ), ɚɛɔ-

ɝɌəɧ ɜɑəɞɏɑəɌəɌɞɚɘɔɣɑɝɖɔɑ ɚɝɚɍɑəəɚɝɞɔ ɐɌəəɚɕ ɌəɚɘɌɗɔɔ ɔ ɑɬ ɓəɌɣɑəɔɑ ɛɜɔ ɛɗɌəɔɜɚɎɌəɔɔ 

ɚɛɑɜɌɞɔɎəɚɏɚ ɗɑɣɑəɔɫ ɔ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɏɚ ɐɔɝɛɌəɝɑɜəɚɏɚ əɌɍɗɪɐɑəɔɫ. 

ȼɑɓɟɗɨɞɌɞɧ. Ȼɚɗɟɣɑəəɧɑ ɝɑɜɔɔ ɔɓɚɍɜɌɒɑəɔɕ (ȶȾ ɔ ȸȼȾ) ɛɜɚɐɑɘɚəɝɞɜɔɜɚɎɌɗɔ əɌɗɔɣɔɑ 

ɘɌɝɝɔɎəɚɏɚ ɍɌɓɌɗɨəɚɏɚ ɝɟɍɌɜɌɡəɚɔɐɌɗɨəɚɏɚ ɖɜɚɎɚɔɓɗɔɫəɔɫ ɔɓ ɌəɑɎɜɔɓɘɧ ɜɌɓɎɔɗɖɔ ɗɑɎɚɕ ȽȸȬ, 

Ɍ ɞɌɖɒɑ ɌəɚɘɌɗɔɔ ɝɞɜɚɑəɔɫ ȮɔɗɗɔɓɔɑɎɌ ɖɜɟɏɌ Ɏ Ɏɔɐɑ ɜɌəəɑɏɚ ɔəɠɜɌɚɛɞɔɣɑɝɖɚɏɚ ɚɞɡɚɒɐɑəɔɫ Ȭ1 

ɝɑɏɘɑəɞɌ ɗɑɎɚɕ ȻȸȬ ɚɞ Ɏəɟɞɜɑəəɑɕ ɝɚəəɚɕ Ɍɜɞɑɜɔɔ (ȮȽȬ) ɔ ɏɔɛɚɛɗɌɓɔɔ Ȭ1 ɝɑɏɘɑəɞɌ ȻȸȬ ɝ ɖɚə-

ɞɜɌɗɌɞɑɜɌɗɨəɚɕ ɝɞɚɜɚəɧ, ɖɚɞɚɜɧɑ ɍɧɗɔ ɛɚɐɞɎɑɜɒɐɑəɧ ɔəɞɜɌɚɛɑɜɌɢɔɚəəɚ. 

Ⱥɍɝɟɒɐɑəɔɑ. Ⱦɑɡəɔɣɑɝɖɔɑ Ɏɚɓɘɚɒəɚɝɞɔ ɝɚɎɜɑɘɑəəɧɡ ȶȾ ɔ ȸȼȾ ɛɚɓɎɚɗɫɪɞ ɐɑɞɌɗɨəɚ ɔɓɟ-

ɣɌɞɨ ɎɌɜɔɌəɞəɟɪ ɌəɌɞɚɘɔɪ ɢɑɜɑɍɜɌɗɨəɧɡ Ɍɜɞɑɜɔɕ ɔ ɓəɌɣɔɞɑɗɨəɚ ɟɗɟɣɤɔɞɨ ɎɧɫɎɗɫɑɘɚɝɞɨ Ɍəɚ-

ɘɌɗɔɕ ɔ ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ ɔɓɘɑəɑəɔɕ ɢɑɜɑɍɜɌɗɨəɧɡ Ɍɜɞɑɜɔɕ. ȼɌəəɫɫ əɑɔəɎɌɓɔɎəɌɫ ɛɜɑɐɚɛɑɜɌɢɔ-

ɚəəɌɫ ɚɢɑəɖɌ ɝɞɜɚɑəɔɫ ȮɔɗɗɔɓɔɑɎɌ ɖɜɟɏɌ ɔɘɑɑɞ ɍɚɗɨɤɚɑ ɓəɌɣɑəɔɑ ɛɜɔ ɛɗɌəɔɜɚɎɌəɔɔ ɡɔɜɟɜɏɔ-

ɣɑɝɖɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ, ɞɌɖ ɖɌɖ ɛɚɎɧɤɌɑɞ ɍɑɓɚɛɌɝəɚɝɞɨ ɐɔɝɝɑɖɢɔɔ ɍɌɓɌɗɨəɧɡ ɢɔɝɞɑɜə, Ɏɧɐɑɗɑ-

əɔɑ ɔ ɖɗɔɛɔɜɚɎɌəɔɑ ɌəɑɎɜɔɓɘɧ Ɏ ɟɝɗɚɎɔɫɡ ɝɟɍɌɜɌɡəɚɔɐɌɗɨəɚɏɚ ɖɜɚɎɚɔɓɗɔɫəɔɫ (ȽȬȶ). 

ȮɧɎɚɐɧ. ȮɧɫɎɗɑəɔɑ ɖɜɌɕəɔɡ ɎɌɜɔɌəɞɚɎ ɝɞɜɚɑəɔɫ Ɍɜɞɑɜɔɕ ȮɔɗɗɔɓɔɑɎɌ ɖɜɟɏɌ ɔ ɔɡ ɐɑ-

ɞɌɗɨəɌɫ əɑɔəɎɌɓɔɎəɌɫ ɌəɏɔɚɏɜɌɠɔɣɑɝɖɌɫ ɚɢɑəɖɌ (ȶȾ, ȸȼȾ) ɎɌɒəɧ ɐɗɫ ɚɛɜɑɐɑɗɑəɔɫ ɞɌɖɞɔɖɔ 

ɛɜɚɎɑɐɑəɔɫ ɚɞɖɜɧɞɧɡ ɚɛɑɜɌɢɔɕ əɌ ɜɌɓɚɜɎɌɎɤɔɡɝɫ ɌəɑɎɜɔɓɘɌɡ ɔ ɛɗɌəɔɜɚɎɌəɔɫ ɛɚɝɗɑɚɛɑɜɌɢɔ-

ɚəəɚɏɚ ɐɔɝɛɌəɝɑɜəɚɏɚ əɌɍɗɪɐɑəɔɫ ɓɌ ɛɌɢɔɑəɞɌɘɔ. 
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A CASE OF RARE ANTERIOR CEREBRAL ARTERY ANOMALY IN A PATIENT WITH MASSIVE 

ANEURYSMATIC SUBARACHNOID HEMORRHAGE 
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he infraoptic course of the anterior cerebral artery (ACA) is a rare vascular anomaly. Early 

preoperative assessment of this anomaly is important in planning surgical intervention for 

aneurysms.  

Purpose.  To show the role of CT and MRI for non -invasive diagnostics of the rare concomi-

tant vascular anomaly when planning an intervention for aneurysm rupture.  

Materials and methods.  The article presents a case of a rare combination of unilateral  in -

fraoptic course of the A1 segment of the left ACA in a patient with massive subarachnoid hem -

orrhage from a ruptured aneurysm of the left middle cerebral artery (MCA). The data of neu -

roimaging methods (CT, CTA and MRI) are presented; the anatomical fe atures of this anomaly and its 

significance in the planning of surgical treatment and postoperative follow -up are de -scribed.  

Results.  The obtained images (CT, CTA and MRI) demonstrated a massive subarachnoid hem -

orrhage from the aneurysm of the left MCA a nd the infraoptic course of the ACA with hypo -plasia of 

contralateral A1 -ACA, which were confirmed intraoperatively.  

Discussion.  The technical capabilities of modern CT and MRI make it possible to study in de -

tail anatomic variations of the cerebral arteri es and significantly improve the detection of anomalies 

and pathological changes in them. Early non -invasive preoperative assessment of the anatomy of the 

circle of Willis is important in planning surgical intervention, as it increases the safety of dissec tion 

of the basal cisterns, isolation and the aneurysm clipping in case of sub -arachnoid hemorrhage 

(SAH). 

Conclusions.  Identification of anatomic variations of the cerebral arteries and their detailed 

non -invasive angiographic analysis are important for d etermining the tactics of open surgery on rup-

tured aneurysms and planning postoperative follow -up . 

 

Keywords: circle of Willis, computed tomography, CT cerebral angiography, magnetic resonance 

imaging, aneurysm, vascular anomaly, subarachnoid hemorrhage.  
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əɌɝɞɚɘɚɞɔɣɑɝɖɔɕ ɖɚɗɗɑɖɞɚɜ ɚɝəɚɎɌ-

əɔɫ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ð ȮɔɗɗɔɓɔɑɎ 

ɖɜɟɏ ð ɫɎɗɫɑɞɝɫ ɏɗɌɎəɧɘ ɛɟɞɑɘ ɖɚɗ-

ɗɌɞɑɜɌɗɨəɚɏɚ ɖɜɚɎɚɚɍɜɌɥɑəɔɫ ɏɚ-

ɗɚɎəɚɏɚ ɘɚɓɏɌ. Ⱥɝɚɍɑəəɚɝɞɔ ɝɞɜɚɑ-

əɔɫ ȮɔɗɗɔɓɔɑɎɌ ɖɜɟɏɌ Ɏɚ ɘəɚɏɚɘ ɚɛɜɑɐɑɗɫɪɞ 

ɜɔɝɖ ɜɌɓɎɔɞɔɫ, ɜɌɝɛɜɚɝɞɜɌəɑəəɚɝɞɨ ɔ ɖɗɔ-

əɔɣɑɝɖɟɪ ɖɌɜɞɔəɟ ɛɚɜɌɒɑəɔɫ ɘɚɓɏɌ Ɏ ɟɝɗɚ-

Ɏɔɫɡ ɛɌɞɚɗɚɏɔɔ. 

Ȼɑɜɑɐəɫɫ ɘɚɓɏɚɎɌɫ Ɍɜɞɑɜɔɫ (ȻȸȬ) ɫɎ-

ɗɫɑɞɝɫ ɚɐəɚɕ ɔɓ ɐɎɟɡ ɖɚəɑɣəɧɡ ɎɑɞɎɑɕ ɝɟ-

ɛɜɌɖɗɔəɚɔɐəɚɕ ɣɌɝɞɔ Ɏəɟɞɜɑəəɑɕ ɝɚəəɚɕ 

Ɍɜɞɑɜɔɔ (ȮȽȬ). Ȼɜɔ əɚɜɘɌɗɨəɚɘ ɝɞɜɚɑəɔɔ 

ȮɔɗɗɔɓɔɑɎɌ ɖɜɟɏɌ ɚəɌ ɚɞɡɚɐɔɞ ɚɞ ɛɑɜɑɐəɑɕ 

ɛɚɗɟɚɖɜɟɒəɚɝɞɔ ȮȽȬ ɛɚɐ ɛɜɫɘɧɘ ɟɏɗɚɘ, 

ɔɐɑɞ Ɏ ɛɑɜɑɐəɑɘɑɐɔɌɗɨəɚɘ əɌɛɜɌɎɗɑəɔɔ əɌɐ 

ɓɜɔɞɑɗɨəɧɘ əɑɜɎɚɘ ɔ ɛɜɚəɔɖɌɑɞ Ɏ ɛɜɚɐɚɗɨ-

əɟɪ ɍɚɜɚɓɐɟ ɘɚɓɏɌ, ɏɐɑ ɝɚɚɍɥɌɑɞɝɫ ɝ ȻȸȬ 

ɛɜɚɞɔɎɚɛɚɗɚɒəɚɕ ɝɞɚɜɚəɧ ɛɚɝɜɑɐɝɞɎɚɘ ɛɑ-

ɜɑɐəɑɕ ɝɚɑɐɔəɔɞɑɗɨəɚɕ Ɍɜɞɑɜɔɔ (ȻȽɚȬ) [1]. Ȯ 

ɝɚɝɞɌɎɑ ɛɑɜɑɐəɑɕ ɘɚɓɏɚɎɚɕ Ɍɜɞɑɜɔɔ Ɏɧɐɑɗɫ-

ɪɞ ɛɜɚɖɝɔɘɌɗɨəɟɪ (Ȭ1) ɔ ɐɔɝɞɌɗɨəɟɪ ɣɌɝɞɨ 

(Ȭ2-Ȭ5) [2], əɌɓɧɎɌɑɘɟɪ ɛɑɜɔɖɌɗɗɑɓəɚɕ Ɍɜɞɑ-

ɜɔɑɕ. ȻɜɑɖɚɘɘɟəɔɖɌəɞəɧɕ ɝɑɏɘɑəɞ (Ȭ1) ɜɌɝ-

ɛɜɚɝɞɜɌəɫɑɞɝɫ ɚɞ ɍɔɠɟɜɖɌɢɔɔ ȮȽȬ, ɔɐɑɞ ɏɚ-

ɜɔɓɚəɞɌɗɨəɚ əɌɐ ɓɜɔɞɑɗɨəɧɘ ɛɑɜɑɖɜɑɝɞɚɘ 

Ɏɛɗɚɞɨ ɐɚ ɝɚɑɐɔəɑəɔɫ ɝ ȻȽɚȬ. ȽɟɍɖɌɗɗɑɓəɧɕ 

ɝɑɏɘɑəɞ (Ȭ2) ɛɜɚɡɚɐɔɞ Ɏɚɖɜɟɏ ɖɗɪɎɌ ɘɚɓɚɗɔ-

ɝɞɚɏɚ ɞɑɗɌ Ɏ ɛɜɑɐɑɗɌɡ ɢɔɝɞɑɜəɧ ɞɑɜɘɔəɌɗɨ-

əɚɕ ɛɗɌɝɞɔəɖɔ ɐɚ ɑɏɚ ɖɚɗɑəɌ (ɘɑɝɞɚ ɚɞɡɚɒɐɑ-

əɔɫ ɖɌɗɗɑɓɚɘɌɜɏɔəɌɗɨəɚɕ Ɍɜɞɑɜɔɔ). ȻɜɑɖɌɗ-

ɗɑɓəɧɕ ɝɑɏɘɑəɞ (Ȭ3) ɚɏɔɍɌɑɞ ɖɚɗɑəɚ ɘɚɓɚɗɔ-

ɝɞɚɏɚ ɞɑɗɌ ɔ əɌ ɟɜɚɎəɑ ɑɏɚ ɝɞɎɚɗɌ ɛɑɜɑɡɚɐɔɞ Ɏ 

ɝɟɛɜɌɖɌɗɗɑɓəɧɕ ɝɑɏɘɑəɞ (Ȭ4) ɔ ɛɚɝɞɖɌɗɗɑɓ-

əɧɕ ɝɑɏɘɑəɞ (Ȭ5). Ȭ4 ɔ Ȭ5 ɝɑɏɘɑəɞɧ ɝɗɑɐɟɪɞ 

ɛɚ Ɏɑɜɡəɑɘɟ ɖɜɌɪ ɘɚɓɚɗɔɝɞɚɏɚ ɞɑɗɌ ɔ ɟɝɗɚɎ-

əɚ ɐɑɗɫɞɝɫ ɛɗɚɝɖɚɝɞɨɪ Ɏɑəɑɣəɚɏɚ ɤɎɌ [2]. 

Ȼɜɔ ɔəɠɜɌɚɛɞɔɣɑɝɖɚɘ ɚɞɡɚɒɐɑəɔɔ Ȭ1 

ɝɑɏɘɑəɞɌ ȻȸȬ Ɍɜɞɑɜɔɫ ɔɝɡɚɐɔɞ ɔɓ ɚɠɞɌɗɨ-

ɘɔɣɑɝɖɚɏɚ (ɛɌɜɌɖɗɔəɚɔɐəɚɏɚ) ɝɑɏɘɑəɞɌ ȮȽȬ 

əɌ ɟɜɚɎəɑ ɚɞɡɚɒɐɑəɔɫ ɏɗɌɓəɚɕ Ɍɜɞɑɜɔɔ, ɛɜɚ-

ɡɚɐɔɞ ɛɚɐ ɔɛɝɔɗɌɞɑɜɌɗɨəɧɘ ɓɜɔɞɑɗɨəɧɘ əɑ-

ɜɎɚɘ ɖɛɑɜɑɐɔ ɚɞ ɓɜɔɞɑɗɨəɚɏɚ ɛɑɜɑɖɜɑɝɞɌ, Ɍ 

ɓɌɞɑɘ ɛɚɎɚɜɌɣɔɎɌɑɞ ɎɎɑɜɡ ɘɑɒɐɟ ɓɜɔɞɑɗɨ-

əɧɘɔ əɑɜɎɌɘɔ ɔ ɎɛɌɐɌɑɞ Ɏ ȻȽɚȬ [3]. ȰɌəəɧɕ 

ɞɔɛ ɝɞɜɚɑəɔɫ Ȭ1 ɝɑɏɘɑəɞɌ ȻȸȬ ɎɝɞɜɑɣɌɑɞɝɫ 

ɖɜɌɕəɑ ɜɑɐɖɚ, ɚɐəɌɖɚ ɛɚɣɞɔ ɎɝɑɏɐɌ ɝɚɣɑɞɌɑɞ-

ɝɫ ɝ ɢɑɜɑɍɜɌɗɨəɧɘɔ ɌəɑɎɜɔɓɘɌɘɔ ɔ ɐɜɟɏɔɘɔ 

Ɏəɟɞɜɔɣɑɜɑɛəɧɘɔ ɝɚɝɟɐɔɝɞɧɘɔ ɌəɚɘɌɗɔɫɘɔ 

[4].  

ȹɌ ɐɌəəɧɕ ɘɚɘɑəɞ ɝɟɥɑɝɞɎɟɑɞ ɑɐɔə-

ɝɞɎɑəəɌɫ ɖɗɌɝɝɔɠɔɖɌɢɔɫ ɖɚəɠɔɏɟɜɌɢɔɕ ɔə-

ɠɜɌɚɛɞɔɣɑɝɖɚɏɚ ɡɚɐɌ ȻȸȬ, ɚɝəɚɎɌəəɌɫ əɌ 

ɔɝɝɗɑɐɚɎɌəɔɔ Wong ɔ ɝɚɌɎɞɚɜɚɎ [4]. ȰɌəəɌɫ 

ɖɗɌɝɝɔɠɔɖɌɢɔɫ ɝɔɝɞɑɘɌɞɔɓɔɜɟɑɞ ɖɚəɠɔɏɟ-

ɜɌɢɔɔ ɐɌəəɚɕ ɌəɚɘɌɗɔɔ əɌ ɚɝəɚɎɌəɔɔ əɌɗɔ-

ɣɔɫ ɔɛɝɔɗɌɞɑɜɌɗɨəɚɏɚ ɝɟɛɜɌɚɛɞɔɣɑɝɖɚɏɚ ɝɑɏ-

ɘɑəɞɌ Ȭ1 ɔ ɝɞɜɚɑəɔɫ ɖɚəɞɜɗɌɞɑɜɌɗɨəɚɏɚ ɝɑɏ-

ɘɑəɞɌ Ȭ1 (ɜɔɝ. 1). Ȯ əɌɤɑɘ ɝɗɟɣɌɑ ɛɌɢɔɑəɞ 

ɫɎɗɫɑɞɝɫ ɛɜɔɘɑɜɚɘ  ɖɚəɠɔɏɟɜɌɢɔɔ  ɔəɠɜɌɚ- 

Ȭ 

 

ȼɔɝ. 1 (Fig. 1) 

ȼɔɝ. 1.       ȽɡɑɘɌ. ȶɗɌɝɝɔɠɔɖɌɢɔɫ ɖɚəɠɔɏɟɜɌɢɔɕ ɔəɠɜɌɚɛɞɔɣɑɝɖɚɏɚ ɡɚɐɌ ȻȸȬ.  

Ⱦɔɛ I ð ɝɚɡɜɌəɑəɔɑ əɚɜɘɌɗɨəɚɕ ɌəɌɞɚɘɔɔ ɍɔɠɟɜɖɌɢɔɔ ȮȽȬ ɝ əɌɗɔɣɔɑɘ ɐɚɍɌɎɚɣəɚɕ ɔəɠɜɌɚɛɞɔɣɑɝɖɚɕ 

ɎɑɞɎɔ ɘɑɒɐɟ ȮȽȬ ɔ ȻȸȬ. Ⱦɔɛ II ð ɐɑɗɑəɔɑ ȮȽȬ əɌ ɟɜɚɎəɑ ɏɗɌɓəɚɕ Ɍɜɞɑɜɔɔ, əɚɜɘɌɗɨəɧɕ ɝɟɛɜɌɚɛɞɔɣɑ-

ɝɖɔɕ ɝɑɏɘɑəɞ Ȭ1 ɚɞɝɟɞɝɞɎɟɑɞ. Ⱦɔɛ III ð ɝɚɣɑɞɌəɔɑ ɞɔɛɌ II ɝ ɏɔɛɚɛɗɌɓɔɑɕ ɔɗɔ ɌɛɗɌɓɔɑɕ ɖɚəɞɜɗɌɞɑɜɌɗɨəɚɏɚ 

ɝɑɏɘɑəɞɌ Ȭ1. Ⱦɔɛ IV ð əɌɗɔɣɔɑ ɐɚɍɌɎɚɣəɚɕ ȻȸȬ, ɔɘɑɪɥɑɕ ɔəɠɜɌɚɛɞɔɣɑɝɖɔɕ ɡɚɐ ɝɑɏɘɑəɞɌ Ȭ1.  

Fig. 1.    Scheme. Types of vascular configurations with infraoptic course of ACA.   

Type I ð normal anatomy around the I CA bifurcation is preserved but there is an infraoptic anastomotic 

branch between the ICA and the ACA. Type II ð the internal carotid artery bifurcates at the level of the oph-

thalmic artery, and there is no supraoptic A1. Type III ð similar to type II in a ddition the contralateral A1 is 

absent. Type IV ð represents the accessory anterior cerebral artery variant mentioned -above.  

Wong ST, Yuen SC, Fok KF, Yam KY, Fong D. Infraoptic anterior cerebral artery: review, report of two cases and 

an anatomical classi fication. Acta Neurochir (Wien). 2008 Oct;150(10):1087 -96. doi: 10.1007/s00701 -008 -0016 -

4. Epub 2008 Sep 6. PMID: 18777005.  
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