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Ȱɚɜɚɏɔɑ ɣɔɞɌɞɑɗɔ! 

 

Ȯɧ ɛɚɗɟɣɔɗɔ ɛɑɜɎɧɕ əɚɘɑɜ ɓɌ 2021 ɏɚɐ ȼɚɝɝɔɕɝɖɚɏɚ ɉɗɑɖ-

ɞɜɚəəɚɏɚ ȲɟɜəɌɗɌ ȷɟɣɑɎɚɕ ȰɔɌɏəɚɝɞɔɖɔ (Ⱦɚɘ 11, No1, 2021). 

ȹɑɝɘɚɞɜɫ əɌ ɟɗɟɣɤɑəɔɑ ɩɛɔɐɑɘɔɚɗɚɏɔɣɑɝɖɚɕ ɚɍɝɞɌəɚɎɖɔ Ɏ 

əɌɤɑɕ ɝɞɜɌəɑ, ɛɌəɐɑɘɔɫ ɖɚɜɚəɌɎɔɜɟɝəɚɕ ɔəɠɑɖɢɔɔ COVID-19, Ɏɧ-

ɓɎɌəəɌɫ Ɏɔɜɟɝɚɘ SARS-CoV-2, Ɏ ɘɔɜɑ ɛɜɚɐɚɗɒɌɑɞɝɫ. Ȯ ɩɞɚɕ ɝɎɫɓɔ 

ɘɧ ɛɜɚɐɚɗɒɌɑɘ ɜɟɍɜɔɖɟ ɐɗɫ ɝɞɌɞɑɕ, ɛɚɝɎɫɥɑəəɧɡ ɗɟɣɑɎɚɕ ɐɔɌɏəɚ-

ɝɞɔɖɑ COVID-ɌɝɝɚɢɔɔɜɚɎɌəəɧɡ ɛɚɜɌɒɑəɔɕ ɗɑɏɖɔɡ. ȻɚɝɞɟɛɌɪɞ ɝɎɑ-

ɐɑəɔɫ, ɣɞɚ ɟ ɘəɚɏɔɡ ɛɌɢɔɑəɞɚɎ, ɛɑɜɑəɑɝɤɔɡ ɐɌəəɚɑ ɓɌɍɚɗɑɎɌəɔɑ Ɏ 

ɜɌɓəɚɕ ɝɞɑɛɑəɔ ɞɫɒɑɝɞɔ, ɎɚɓəɔɖɌɪɞ ɚɞɝɜɚɣɑəəɧɑ ɚɝɗɚɒəɑəɔɫ 

(çPost-COVID syndromè). Ȯ ɍɚɗɨɤɔəɝɞɎɑ ɝɗɟɣɌɑɎ ɗɟɣɑɎɧɑ ɐɔɌɏəɚɝɞɧ 

Ɏ ɞɚɕ ɔɗɔ ɔəɚɕ ɝɞɑɛɑəɔ ɝɞɌɗɖɔɎɌɪɞɝɫ ɝ ɛɜɚɫɎɗɑəɔɫɘɔ ɩɞɔɡ ɚɝɗɚɒ-

əɑəɔɕ. Ȼɚɩɞɚɘɟ ɞɌɖɔɑ ɘɌɞɑɜɔɌɗɧ, ɖɌɖ ɘɧ ɝɣɔɞɌɑɘ, ɛɜɔəɑɝɟɞ ɛɚɗɨɓɟ 

ɛɜɌɖɞɔɣɑɝɖɔɘ ɎɜɌɣɌɘ, ɜɌɍɚɞɌɪɥɔɘ ɝ ɛɌɢɔɑəɞɌɘɔ Ɏ ɔəɠɑɖɢɔɚəəɧɡ 

ɚɞɐɑɗɑəɔɫɡ ɔ əɌɍɗɪɐɌɪɥɔɘ ɛɌɢɔɑəɞɚɎ ɛɚɝɗɑ ɎɧɓɐɚɜɚɎɗɑəɔɫ ɔ Ɏɧ-

ɛɔɝɖɔ ɔɓ ɝɞɌɢɔɚəɌɜɌ. Ȯ ɩɞɚɘ Ɏɧɛɟɝɖɑ ɒɟɜəɌɗɌ ɐɎɑ ɝɞɌɞɨɔ ɛɚ ɩɞɚɘɟ 

əɌɛɜɌɎɗɑəɔɪ. 

ȴ, ɖɚəɑɣəɚ, Ɏ əɚɘɑɜɑ ɒɟɜəɌɗɌ ɘəɚɏɚ ɜɌɓəɚɛɗɌəɚɎɧɡ ɚɜɔɏɔ-

əɌɗɨəɧɡ ɝɞɌɞɑɕ (11), ɚɐəɌ ɗɑɖɢɔɫ, ɞɜɔ əɌɟɣəɧɡ ɚɍɓɚɜɌ ɔ 6 ɝɗɟɣɌɑɎ 

ɔɓ ɛɜɌɖɞɔɖɔ. 

ȹɑɝɘɚɞɜɫ əɌ ɝɗɚɒəɚɑ Ɏɜɑɘɫ, ɘɧ ɛɜɚɐɚɗɒɌɑɘ ɔəɞɑəɝɔɎəɟɪ 

ɜɌɍɚɞɟ ɛɚ Ɏɧɛɟɝɖɟ əɚɘɑɜɚɎ ȼɚɝɝɔɕɝɖɚɏɚ ɉɗɑɖɞɜɚəəɚɏɚ ȲɟɜəɌɗɌ ȷɟ-

ɣɑɎɚɕ ȰɔɌɏəɚɝɞɔɖɔ ɔ ɍɟɐɑɘ ɜɌɐɧ ɛɚɗɟɣɔɞɨ ɚɞ ɎɌɝ ɚɞɓɧɎɧ ɚ ɒɟɜəɌ-

ɗɑ, ɝɞɌɞɨɔ ɔ ɐɜɟɏɔɑ ɘɌɞɑɜɔɌɗɧ, ɖɚɞɚɜɧɑ ɛɚɘɚɏɌɪɞ ɎɜɌɣɌɘ Ɏ ɖɗɔəɔ-

ɣɑɝɖɚɕ ɜɌɍɚɞɑ. 

Ȯɘɑɝɞɑ ɝ ɞɑɘ, ɝɗɑɐɟɑɞ ɚɞɘɑɞɔɞɨ, ɣɞɚ ɖɚɗɔɣɑɝɞɎɚ ɜɌɍɚɞ, ɚɞɖɗɚ-

əɑəəɧɡ ɚɞ ɛɟɍɗɔɖɌɢɔɔ ɔ ɖɚɗɔɣɑɝɞɎɚ ɝɞɌɞɑɕ, ɛɚɝɞɟɛɌɪɥɔɡ əɑ ɛɚ 

ɛɜɌɎɔɗɌɘ ɒɟɜəɌɗɌ ɜɑɓɖɚ Ɏɚɓɜɚɝɗɚ. ɉɞɚ ɝɚɓɐɌɪɞ ɚɣɑəɨ ɝɑɜɨɑɓəɟɪ 

ɐɚɛɚɗəɔɞɑɗɨəɟɪ əɌɏɜɟɓɖɟ əɌ ɜɑɐɖɚɗɗɑɏɔɪ ɔ ɜɑɢɑəɓɑəɞɚɎ ɔ ɛɜɔɎɚɐɔɞ 

ɖ ɓɌɐɑɜɒɖɑ ɛɟɍɗɔɖɌɢɔɔ. ȿɍɑɐɔɞɑɗɨəɌɫ ɛɜɚɝɨɍɌ ɖ ɌɎɞɚɜɌɘ: ɜɟɖɚɎɚɐ-

ɝɞɎɚɎɌɞɨɝɫ ɛɜɌɎɔɗɌɘɔ ɒɟɜəɌɗɌ ɛɜɔ ɛɚɐɏɚɞɚɎɖɑ əɌɟɣəɧɡ ɝɞɌɞɨɑɕ Ɏ 

əɌɤ ɒɟɜəɌɗ (http://www.rejr.ru/avtoram/avtoram.html). 

 

ȲɑɗɌɪ Ɏɝɑɘ ɓɐɚɜɚɎɨɫ ɔ ɍɚɗɨɤɔɡ ɛɜɚɠɑɝɝɔɚəɌɗɨəɧɡ ɟɝɛɑɡɚɎ 

əɌ ɍɗɌɏɚ əɌɤɔɡ ɛɌɢɔɑəɞɚɎ!!    

 

ȯɗɌɎəɧɕ ɜɑɐɌɖɞɚɜ  

ȬɖɌɐɑɘɔɖ ȼȬȹ Ƚ.ȶ. ȾɑɜəɚɎɚɕ 
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ȺȾȽȼȺɃȱȹȹȬɋ ȶȾ ȷȱȯȶȴɁ ȿ ȻȬɂȴȱȹȾȺȮ,  

ȻȱȼȱȹȱȽɄȴɁ COVID-19 ȻȹȱȮȸȺȹȴɊ 

 

ȯɌɘɌə Ƚ.Ȭ.1, ȾɑɜəɚɎɚɕ Ƚ.ȶ.1,2, ȻɚɏɚɝɚɎɌ ȹ.Ȯ.1,  

ȮɑɝɑɗɚɎɌ Ⱦ.ȹ.1, ȭɑɗɨɖɔəɐ ȸ.ȭ.1 

 
ɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. Ⱥɢɑəɔɞɨ ɝɚɝɞɚɫəɔɑ ɗɑɏɖɔɡ ɝ ɛɚɘɚɥɨɪ ȶȾ ɛɜɔ ɐɔəɌɘɔɣɑ-

ɝɖɚɘ ɖɚəɞɜɚɗɨəɚɘ əɌɍɗɪɐɑəɔɔ ɛɌɢɔɑəɞɚɎ, ɛɑɜɑəɑɝɤɔɡ Ɏɔɜɟɝəɟɪ COVID-19 

ɛəɑɎɘɚəɔɪ, Ɏ ɚɞɝɜɚɣɑəəɚɘ ɛɑɜɔɚɐɑ ɣɑɜɑɓ 6-10 ɘɑɝɫɢɑɎ, ɔ ɎɧɫɎɔɞɨ ɎɓɌɔɘɚ-

ɝɎɫɓɨ ɚɝɞɌɞɚɣəɧɡ ɔɓɘɑəɑəɔɕ ɗɑɏɖɔɡ ɝ ɖɗɔəɔɣɑɝɖɔɘ ɝɚɝɞɚɫəɔɑɘ ɔ ɜɑɓɟɗɨɞɌɞɌ-

ɘɔ ɠɟəɖɢɔɔ Ɏəɑɤəɑɏɚ ɐɧɡɌəɔɫ (ɀȮȰ).  

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. ȸɑɞɚɐɚɘ ȶȾ ɍɧɗɔ ɚɍɝɗɑɐɚɎɌəɧ ɗɑɏɖɔɑ ɟ 78 ɛɌɢɔɑəɞɚɎ, 

ɖɚɞɚɜɧɑ ɛɑɜɑəɑɝɗɔ ɐɎɟɝɞɚɜɚəəɪɪ ɛɚɗɔɝɑɏɘɑəɞɌɜəɟɪ Ɏɔɜɟɝəɟɪ COVID-19 ɛəɑɎɘɚəɔɪ Ɏ 

Ɍɛɜɑɗɑ-ɘɌɑ 2020 ɏɚɐɌ.  ȿ Ɏɝɑɡ ɛɌɢɔɑəɞɚɎ ɝɚɍɜɌə ɌəɌɘəɑɓ, ɔɓɟɣɑəɧ ɗɌɍɚɜɌɞɚɜəɧɑ ɐɌə-

əɧɑ ɔ ȶȾ ɗɑɏɖɔɡ, Ɏɧɛɚɗəɑəəɧɑ Ɏ ɚɝɞɜɟɪ ɠɌɓɟ ɓɌɍɚɗɑɎɌəɔɫ.  ȶɚəɞɜɚɗɨəɌɫ ȶȾ ɗɑɏɖɔɡ ɔ 

ɔɝɝɗɑɐɚɎɌəɔɑ ɠɟəɖɢɔɔ Ɏəɑɤəɑɏɚ ɐɧɡɌəɔɫ (ɀȮȰ) ɛɜɚɎɑɐɑəɧ ɣɑɜɑɓ 6-10 ɘɑɝɫɢɑɎ ɛɚɝɗɑ 

Ɏɧɛɔɝɖɔ ɔɓ ɝɞɌɢɔɚəɌɜɌ. Ȱɗɫ ɚɍɦɑɖɞɔɎɔɓɌɢɔɔ ɚɢɑəɖɔ ɝɚɝɞɚɫəɔɫ ɗɑɏɚɣəɚɕ ɞɖɌəɔ əɌɘɔ 

ɜɌɓɜɌɍɚɞɌə ȴəɐɑɖɝ ɞɫɒɑɝɞɔ (ȴȾ) ɝɚɝɞɚɫəɔɫ ɗɑɏɖɔɡ, ɎɧɜɌɒɌɑɘɧɕ Ɏ ɝɟɘɘɑ ɍɌɗɗɚɎ. ȴȾ 

ɜɌɝɝɣɔɞɧɎɌɗɝɫ əɌ ɚɝəɚɎɌəɔɔ ɍɌɗɨəɚɕ ɚɢɑəɖɑ ɞɔɛɔɣəɧɡ ɛɌɞɞɑɜəɚɎ, ɡɌɜɌɖɞɑɜəɧɡ ɐɗɫ 

Ɏɔɜɟɝəɚɕ COVID-19 ɛəɑɎɘɚəɔɔ, ɚɝɞɌɞɚɣəɧɡ ɔɓɘɑəɑəɔɕ ɔ ɟɣɌɝɞɖɚɎ ɠɔɍɜɚɓɌ. ȴȾ ɜɌɝ-

ɝɣɔɞɧɎɌɗɝɫ ɐɗɫ ɖɌɒɐɚɏɚ ɛɌɢɔɑəɞɌ Ɏ ɚɝɞɜɧɕ ɔ ɚɞɝɜɚɣɑəəɧɕ ɛɑɜɔɚɐɧ əɌɍɗɪɐɑəɔɫ.  

ȼɑɓɟɗɨɞɌɞɧ. Ȯ əɌɝɞɚɫɥɑɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɔɓɟɣɑəɌ ɐɔəɌɘɔɖɌ ɔɓɘɑəɑəɔɕ ɗɑɏɖɔɡ Ɏ 

ɚɞɝɜɚɣɑəəɚɘ ɛɑɜɔɚɐɑ (ɣɑɜɑɓ 6-10 ɘɑɝɫɢɑɎ) ɛɚɝɗɑ ɛɑɜɑəɑɝɑəəɚɕ Ɏɔɜɟɝəɚɕ COVID-19 

ɛəɑɎɘɚəɔɔ.  ȺɝɞɌɞɚɣəɧɑ ɔɓɘɑəɑəɔɫ ɗɑɏɖɔɡ ɍɧɗɔ ɎɧɫɎɗɑəɧ ɟ 66 ɣɑɗɚɎɑɖ (84,6%). ȴɓ əɔɡ 

ɟ 35,9% ɛɌɢɔɑəɞɚɎ ɚɍəɌɜɟɒɔɎɌɑɞɝɫ ɟɣɌɝɞɖɔ ɠɔɍɜɚɓɌ, ɚɐəɌɖɚ ɍɚɗɨɤɟɪ ɣɌɝɞɨ ɚɝɞɌɞɚɣ-

əɧɡ ɔɓɘɑəɑəɔɕ ɝɚɝɞɌɎɗɫɪɞ ɗɔəɑɕəɧɑ ɔ ɘɑɗɖɚɟɓɑɗɖɚɎɧɑ ɟɛɗɚɞəɑəɔɫ (76,9%). ɃɌɝɞɚɞɌ 

ɎɧɫɎɗɑəɔɫ ɚɝɞɌɞɚɣəɧɡ ɜɑɞɔɖɟɗɫɜəɧɡ ɔɓɘɑəɑəɔɕ ɔ ɖɚəɝɚɗɔɐɌɢɔɔ ɍɧɗɌ əɑɎɧɝɚɖɌ 

(15,3%, 1,3%, ɝɚɚɞɎɑɞɝɞɎɑəəɚ). ȺɍɜɌɥɌɑɞ əɌ ɝɑɍɫ ɎəɔɘɌəɔɑ ɚɞəɚɝɔɞɑɗɨəɚ ɣɌɝɞɚɑ ɎɧɫɎ-

ɗɑəɔɑ ɟɣɌɝɞɖɚɎ çɘɌɞɚɎɚɏɚ ɝɞɑɖɗɌè (10,8%). ȴȾ Ɏ ɚɞɝɜɚɣɑəəɚɘ ɛɑɜɔɚɐɑ ɍɧɗ ɐɚɝɞɚɎɑɜəɚ 

əɔɒɑ, ɣɑɘ Ɏ ɚɝɞɜɟɪ ɠɌɓɟ ɓɌɍɚɗɑɎɌəɔɫ (4 [0,22] ɔ 22 [8,44], ɝɚɚɞɎɑɞɝɞɎɑəəɚ, ɜ<0,001). ȿ 

ɛɌɢɔɑəɞɚɎ ɝ ɞɫɒɑɗɧɘ ɔ ɖɜɔɞɔɣɑɝɖɔɘ ɞɑɣɑəɔɑɘ Ɏɔɜɟɝəɚɕ Covid-19 ɛəɑɎɘɚəɔɔ (ȶȾ3 ɔ 

ȶȾ4) ɔəɐɑɖɝ ɞɫɒɑɝɞɔ Ɏ ɚɞɝɜɚɣɑəəɚɘ ɛɑɜɔɚɐɑ əɌɍɗɪɐɑəɔɫ ɐɚɝɞɚɎɑɜəɚ əɑ ɚɞɗɔɣɌɗɝɫ ɚɞ 

ɞɌɖɚɎɚɏɚ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɗɑɏɖɔɘ ɔ ɝɜɑɐəɑɞɫɒɑɗɧɘ ɞɑɣɑəɔɑɘ (ȶȾ1 ɔ ȶȾ2) ɓɌɍɚɗɑɎɌəɔɫ (4,5 

[0,22], 2,5 [0,16], ɝɚɚɞɎɑɞɝɞɎɑəəɚ, ɜ=0,61). ȰɚɝɞɚɎɑɜəɚɕ ɎɓɌɔɘɚɝɎɫɓɔ ɎɧɫɎɗɑəəɧɡ ɚɝɞɌ-

ɞɚɣəɧɡ ɔɓɘɑəɑəɔɕ ɗɑɏɖɔɡ Ɏ ɚɞɝɜɚɣɑəəɚɘ ɛɑɜɔɚɐɑ ɝ ɜɑɓɟɗɨɞɌɞɌɘɔ ɀȮȰ ɛɚɗɟɣɑəɚ əɑ ɍɧ-

ɗɚ.  

ȳɌɖɗɪɣɑəɔɑ. ȿ ɓəɌɣɔɞɑɗɨəɚɕ ɣɌɝɞɔ ɛɌɢɔɑəɞɚɎ (84,6%), ɛɑɜɑəɑɝɤɔɡ Ɏɔɜɟɝəɟɪ 

COVID -19 ɛəɑɎɘɚəɔɪ, ɝɚɡɜɌəɫɪɞɝɫ ɚɝɞɌɞɚɣəɧɑ ɔɓɘɑəɑəɔɫ ɛɌɜɑəɡɔɘɧ ɗɑɏɖɔɡ, ɛɜɑ-

ɔɘɟɥɑɝɞɎɑəəɚ Ɏ Ɏɔɐɑ ɗɔəɑɕəɧɡ ɟɛɗɚɞəɑəɔɕ ɔ Ɏ ɘɑəɨɤɑɕ ɝɞɑɛɑəɔ ɠɔɍɜɚɓɌ. ȰɌəəɧɑ ɔɓ-

ɘɑəɑəɔɫ əɑ ɛɚɗɟɣɔɗɔ ɐɚɝɞɚɎɑɜəɚɕ ɝɎɫɓɔ ɝ ɜɑɓɟɗɨɞɌɞɌɘɔ ɀȮȰ. ȴəɐɑɖɝ ɞɫɒɑɝɞɔ ɝɚɝɞɚɫ-

əɔɫ ɗɑɏɖɔɡ, ɛɜɑɐɗɚɒɑəəɧɕ Ɏ əɌɝɞɚɫɥɑɘ ɔɝɝɗɑɐɚɎɌəɔɔ, ɚɞɜɌɒɌɑɞ ɐɔəɌɘɔɣɑɝɖɟɪ ɖɌɜɞɔ-

əɟ ɔɓɘɑəɑəɔɕ ɗɑɏɖɔɡ Ɏ ɚɝɞɜɚɘ ɔ ɚɞɝɜɚɣɑəəɚɘ ɛɑɜɔɚɐɑ, ɔ ɘɚɒɑɞ ɫɎɔɞɨɝɫ ɡɚɜɚɤɔɘ ɛɚɖɌ-

ɓɌɞɑɗɑɘ ɐɗɫ ɘɚəɔɞɚɜɔəɏɌ ɛɌɢɔɑəɞɚɎ, ɛɑɜɑəɑɝɤɔɡ Ɏɔɜɟɝəɟɪ COVID-19 ɛəɑɎɘɚəɔɪ. 

 

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

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

ɎɌɫè, ɜɑɞɔɖɟɗɫɜəɧɑ ɔɓɘɑəɑəɔɫ, ɠɔɍɜɚɓ, ȶȾ ɗɑɏɖɔɡ. 

 

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

 

Ȱɗɫ ɢɔɞɔɜɚɎɌəɔɫ: ȯɌɘɌə Ƚ.Ȭ., ȾɑɜəɚɎɚɕ Ƚ.ȶ., ȻɚɏɚɝɚɎɌ ȹ.Ȯ., ȮɑɝɑɗɚɎɌ Ⱦ.ȹ., ȭɑɗɨ-

ɖɔəɐ ȸ.ȭ. ȺɞɝɜɚɣɑəəɌɫ ȶȾ ɗɑɏɖɔɡ ɟ ɛɌɢɔɑəɞɚɎ, ɛɑɜɑəɑɝɤɔɡ COVID-19 ɛəɑɎɘɚəɔɪ. REJR 
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ɏ. ȸɚɝɖɎɌ, ȼɚɝɝɔɫ. 
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əɚɎɌ ȸɔəɓɐɜɌɎɌ ȼɚɝ-
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ȿəɔɎɑɜɝɔɞɑɞ),  
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DELAYED CT SCAN OF THE LUNGS IN PATIENTS WITH COVID-19 PNEUMONIA  

 

Gaman S.A. 1, Ternovoy S.K.1,2, Pogosova N.V. 1,  

Veselova T.N. 1, Belkind M.A. 1 

 
urpose.  Assessment the state of the lungs using CT in the dynamic follow -up of pa-

tients who have suffered from viral COVID -19 pneumonia in the delayed period af-

ter 6 -10 months, and to identify the relationship of residual lung changes with the 

clinical con dition and results of external respiratory function (ERF).  

Materials and methods.  We examined 78 patients who had suffered from bilateral 

polysegmental viral COVID -19 pneumonia in April -May 2020, using multi -spiral computed 

tomography (CT) of the lungs. Al l patients had a medical history, performed CT scans of the 

lungs in the acute and delayed (6 -10 months after hospitalization) phases, and a study of 

FVD in the delayed phase. The analysis of a series of tomograms of the lungs in dynamics 

was carried out. We developed an severity score of the lung condition (LungSS), expressed in 

the total score, which was calculated based on the score of typical patterns characteristic of 

viral Covid19 -pneumonia, as well as residual changes and areas of fibrosis. LungSS wa s 

calculated for each patient in the acute and delayed follow -up periods.  

Results . The present study shows the dynamics of lung changes in the delayed peri-

od 6 -10 months after the viral Covid19 -pneumonia. Residual lung changes were detected in 

66 people (8 4,6%). Of these, 35,9% of patients have areas of fibrosis, but most of the residu-

al changes are linear and small -nodular seals (76,9%). The frequency of detection of residual 

reticular changes and consolidation was low (15,3%, 1,3%, respectively). Attentio n is drawn 

to the relatively frequent detection of areas of "Ground -glass opacity "(10,8%). In patients 

with severe and critical course of viral Covid19 -pneumonia (CT3 and CT4), LungSS in the 

delayed follow -up period did not significantly differ from that in patients with mild and mod-

erate course (CT1 and CT2) of the disease (4,5 [0,22], 2,5 [0,16], accordingly, p=0,61). There 

was no significant correlation between the detected residual lung changes in the delayed 

period and ERF.  

Conclusion.  In a significan t part of patients (84,6%) who have suffered from COVID -

19 viral pneumonia, residual changes in the lung parenchyma persist, mainly in the form of 

linear seals and to a lesser extent fibrosis. These changes did not have a reliable relation-

ship with the res ults of the FVD. LungSS proposed in this study reflects the dynamic picture 

of lung changes in the acute and delayed period, and can be a good indicator for monitoring 

patients who have suffered from COVID -19 viral pneumonia.  

  

 Keywords: COVID -19, Coronav irus infection, Viral pneumonia, Ground -Glass Opaci-

ty, Consolidation, Reticular Pattern, Fibrosis, CT of the lungs.  
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ɗɔəɔɣɑɝɖɔɑ ɛɜɚɫɎɗɑəɔɫ COVID-19 

ɓəɌɣɔɞɑɗɨəɚ ɜɌɓɗɔɣɌɪɞɝɫ: ɚɞ ɛɚɗəɚɏɚ 

ɚɞɝɟɞɝɞɎɔɫ ɝɔɘɛɞɚɘɚɎ, ɐɚ ɞɫɒɑɗɚɏɚ 

ɚɝɞɜɚɏɚ ɜɑɝɛɔɜɌɞɚɜəɚɏɚ ɐɔɝɞɜɑɝɝ-

ɝɔəɐɜɚɘɌ ɝ ɛɚɜɌɒɑəɔɑɘ ɛɚɣɞɔ Ɏɝɑɡ 

ɚɜɏɌəɚɎ ɔ ɝɔɝɞɑɘ. ȼɌɓəɚɚɍɜɌɓəɧɑ ɖɗɔəɔɣɑɝɖɔɑ 

ɛɜɚɫɎɗɑəɔɫ ɓɌɍɚɗɑɎɌəɔɫ, Ɍ ɞɌɖɒɑ ɞɔɛɔɣəɧɑ ȶȾ-

ɛɌɞɞɑɜəɧ ɛɚɜɌɒɑəɔɫ ɗɑɏɖɔɡ ɚɛɔɝɌəɧ Ɏɚ ɘəɚɏɔɡ 

ɔɝɝɗɑɐɚɎɌəɔɫɡ ɔ ɟɒɑ ɡɚɜɚɤɚ ɔɓɎɑɝɞəɧ, ɚɐəɌɖɚ, 

Ɏɚɓɘɚɒəɧɑ ɐɚɗɏɚɝɜɚɣəɧɑ ɛɚɝɗɑɐɝɞɎɔɫ COVID-

19 ɔɓɟɣɑəɧ ɘɌɗɚ ɔ ɎɧɓɧɎɌɪɞ ɘəɚɏɚ ɎɚɛɜɚɝɚɎ 

[1, 4].  

ȮɧɜɌɒɑəəɧɕ ɝɔɝɞɑɘəɧɕ ɎɚɝɛɌɗɔɞɑɗɨəɧɕ 

ɚɞɎɑɞ, ɡɌɜɌɖɞɑɜəɧɕ ɐɗɫ ɞɫɒɑɗɧɡ ɠɚɜɘ ɓɌɍɚɗɑ-

ɎɌəɔɫ, ɘɚɒɑɞ ɝɛɚɝɚɍɝɞɎɚɎɌɞɨ ɛɚɜɌɒɑəɔɪ ɜɌɓ-

ɗɔɣəɧɡ ɚɜɏɌəɚɎ ɔ ɝɔɝɞɑɘ, ɚɝɚɍɑəəɚ ɗɑɏɖɔɡ, Ɍ 

Ɏɚɓəɔɖɤɔɑ ɔɓɘɑəɑəɔɫ ɝɚɡɜɌəɫɞɝɫ ɐɗɔɞɑɗɨəɚɑ 

Ɏɜɑɘɫ [2, 3]. ȺɛɟɍɗɔɖɚɎɌəɧ ɔɝɝɗɑɐɚɎɌəɔɫ ɝɚ 
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ɝɜɚɖɚɘ əɌɍɗɪɐɑəɔɫ 3-4 ɘɑɝɫɢɌ ɛɚɝɗɑ ɎɧɛɔɝɖɌ 

ɔɓ ɝɞɌɢɔɚəɌɜɌ. 

Ȯ ɔɝɝɗɑɐɚɎɌəɔɔ ɘɑɐɔɢɔəɝɖɚɏɚ ɢɑəɞɜɌ ȸɌ-

Ɍɝɞɜɔɡɞɝɖɚɏɚ ɟəɔɎɑɜɝɔɞɑɞɌ (ȹɔɐɑɜɗɌəɐɧ) ɔɓ 48 

ɛɌɢɔɑəɞɚɎ, ɎɧɛɔɝɌəəɧɡ ɔɓ ɖɗɔəɔɖɔ ɛɚɝɗɑ ɔə-

ɞɟɍɌɢɔɔ Ɏ ɝɎɫɓɔ ɝ ɚɝɗɚɒəɑəɔɫɘɔ COVID-19, ɣɑ-

ɜɑɓ 3 ɘɑɝɫɢɌ əɔɖɌɖɔɡ ɚɞɖɗɚəɑəɔɕ ɛɚ ɜɑɓɟɗɨɞɌ-

ɞɌɘ ȶȾ əɑ ɍɧɗɚ ɞɚɗɨɖɚ ɟ ɐɎɟɡ ɛɌɢɔɑəɞɚɎ (4,3%), 

ɟ 91% ɍɧɗ ɎɧɫɎɗɑə ɠɔɍɜɚɓ, ɟ 89% çɘɌɞɚɎɚɑ 

ɝɞɑɖɗɚè, ɟ 37% ɛɌɢɔɑəɞɚɎ ɝɚɡɜɌəɫɗɌɝɨ ɟɘɑɜɑə-

əɌɫ ɔɗɔ ɞɫɒɑɗɌɫ ɚɐɧɤɖɌ [5]. Ȯ ɐɜɟɏɚɘ ɔɝɝɗɑɐɚ-

ɎɌəɔɔ, ɛɜɚɎɑɐɑəəɚɘ Ɏ ɛɜɚɎɔəɢɔɔ ɁɩəɌəɨ (ȶɔ-

ɞɌɕ) ɔɓ 55 ɎɧɛɔɝɌɎɤɔɡɝɫ ɔɓ ɏɚɝɛɔɞɌɗɫ ɛɌɢɔɑə-

ɞɚɎ ɝ ɜɌɓəɚɕ ɝɞɑɛɑəɨɪ ɞɫɒɑɝɞɔ ɞɑɣɑəɔɫ ɍɚɗɑɓ-

əɔ. Ƀɑɜɑɓ 3 ɘɑɝɫɢɌ ɟ 71% ɚɞɘɑɣɌɗɔɝɨ ɍɚɗɑɑ ɔɗɔ 

ɘɑəɑɑ ɎɧɜɌɒɑəəɧɑ ɔɓɘɑəɑəɔɫ ɛɜɔ ȶȾ ɔ ɟ 25% 

əɌɜɟɤɑəɔɫ ɠɟəɖɢɔɔ Ɏəɑɤəɑɏɚ ɐɧɡɌəɔɫ [6].  

ȿ ɘəɚɏɔɡ ɛɌɢɔɑəɞɚɎ, ɛɑɜɑəɑɝɤɔɡ COVID-

19 ɔɘɑɪɞɝɫ ɞɌɖɒɑ ɛɚɜɌɒɑəɔɫ ɐɜɟɏɔɡ ɚɜɏɌəɚɎ ɔ 

ɝɔɝɞɑɘ. ȾɌɖ Ɏ ɔɝɝɗɑɐɚɎɌəɔɔ, ɛɜɚɎɑɐɑəəɚɘ Ɏ 

ɖɗɔəɔɖɑ ɀɜɌəɖɠɟɜɞɝɖɚɏɚ ɟəɔɎɑɜɝɔɞɑɞɌ (ȯɑɜɘɌ-

əɔɫ), ɟ 78% ɛɑɜɑəɑɝɤɔɡ ɖɚɜɚəɌɎɔɜɟɝəɟɪ ɔə-

ɠɑɖɢɔɪ Ɏ ɞɫɒɑɗɚɕ ɠɚɜɘɑ, ɎɧɫɎɔɗɔ ɛɚɜɌɒɑəɔɑ 

ɘɔɚɖɌɜɐɌ ɛɚ ɐɌəəɧɘ ȸȼȾ ɝ ɖɚəɞɜɌɝɞɚɘ, Ɏɧ-

ɛɚɗəɑəəɚɘ ɣɑɜɑɓ 2-3 ɘɑɝɫɢɌ ɛɚɝɗɑ ɛɚɝɞɌəɚɎɖɔ 

ɐɔɌɏəɚɓɌ, ɛɜɔɣɑɘ ɟ ɍɚɗɨɤɔəɝɞɎɌ (60%) ɐɔɌɏəɚ-

ɝɞɔɜɚɎɌə ɌɖɞɔɎəɧɕ ɘɔɚɖɌɜɐɔɞ [7]. ȿɣɑəəɧɑ 

ȻɌɜɔɒɝɖɚɏɚ ȿəɔɎɑɜɝɔɞɑɞɌ, ɚɢɑəɔɎ ɐɌəəɧɑ 478 

ɛɌɢɔɑəɞɚɎ, ɎɧɒɔɎɤɔɡ ɛɚɝɗɑ ɏɚɝɛɔɞɌɗɔɓɌɢɔɔ, 

ɝɚɚɍɥɔɗɔ, ɣɞɚ ɣɑɜɑɓ 4 ɘɑɝɫɢɌ ɛɚɝɗɑ Ɏɧɛɔɝɖɔ 

31% ɛɜɑɐɦɫɎɗɫɑɞ ɒɌɗɚɍɧ əɌ ɎɧɜɌɒɑəəɟɪ ɝɗɌ-

ɍɚɝɞɨ, 21% ɚɞɘɑɣɌɑɞ ɟɡɟɐɤɑəɔɑ ɖɚɏəɔɞɔɎəɧɡ 

ɠɟəɖɢɔɕ, 16% ð ɚɐɧɤɖɟ. ȴɓ əɔɡ 171 ɛɌɢɔɑəɞɟ 

ɎɧɛɚɗəɑəɌ ȶȾ, ɛɚ ɐɌəəɧɘ ɖɚɞɚɜɚɕ ɟ 63% ɔɘɑ-

ɪɞɝɫ ɜɌɓɗɔɣəɧɑ ɔɓɘɑəɑəɔɫ ɗɑɏɖɔɡ, ɞɚɗɨɖɚ Ɏ 

19% ɝɗɟɣɌɑɎ ɍɧɗ ɎɧɫɎɗɑə ɠɔɍɜɚɓ. ȿ ɛɌɢɔɑəɞɚɎ, 

ɛɑɜɑɒɔɎɤɔɡ ɐɔɝɞɜɑɝɝ-ɝɔəɐɜɚɘ, ɣɌɝɞɚɞɌ Ɏɝɞɜɑ-

ɣɌɑɘɚɝɞɔ ɠɔɍɜɚɓɌ ɍɧɗɌ ɛɚɣɞɔ Ɏ 2 ɜɌɓɌ Ɏɧɤɑ 

(39%) [8].  

Ȯ ɚɞɝɜɚɣɑəəɚɘ ɛɑɜɔɚɐɑ ɚɞ 6 ɔ ɍɚɗɑɑ ɘɑɝɫ-

ɢɑɎ ɜɫɐ ɔɝɝɗɑɐɚɎɌɞɑɗɑɕ ɞɑɝɞɔɜɚɎɌɗɔ ɖɗɔəɔɣɑ-

ɝɖɔɕ ɝɞɌɞɟɝ ɛɌɢɔɑəɞɚɎ, Ɍ ɞɌɖɒɑ ɚɢɑəɔɎɌɗɔ ɝɚ-

ɝɞɚɫəɔɫ ɜɌɓɗɔɣəɧɡ ɚɜɏɌəɚɎ, Ɏ ɞɚɘ ɣɔɝɗɑ ɔ ɗɑɏ-

ɖɔɡ ɛɚ ɐɌəəɧɘ ȶȾ [9-12]. ȹɌ ɘɑɐɔɢɔəɝɖɚɘ ɠɌ-

ɖɟɗɨɞɑɞɑ ȮɌɤɔəɏɞɚəɝɖɚɏɚ ɟəɔɎɑɜɝɔɞɑɞɌ (ȽɄȬ) 

ɚɢɑəɔɗɔ ɖɗɔəɔɣɑɝɖɟɪ ɝɔɘɛɞɚɘɌɞɔɖɟ ɟ ɛɌɢɔɑə-

ɞɚɎ ɣɑɜɑɓ 6 ɘɑɝɫɢɑɎ ɛɚɝɗɑ ɎɧɓɐɚɜɚɎɗɑəɔɫ ð ɚɖɚ-

ɗɚ ɞɜɑɞɔ ɛɌɢɔɑəɞɚɎ ɚɞɘɑɣɌɗɔ ɝɚɡɜɌəɑəɔɑ ɛɚ 

ɖɜɌɕəɑɕ ɘɑɜɑ ɚɐəɚɏɚ ɝɔɘɛɞɚɘɌ, ɖɚɞɚɜɚɏɚ əɑ 

ɍɧɗɚ ɐɚ ɍɚɗɑɓəɔ (Ɏ ɍɚɗɨɤɔəɝɞɎɑ ɝɗɟɣɌɑɎ ɟɞɚɘɗɫ-

ɑɘɚɝɞɨ, ɘəɑɝɞɔɣɑɝɖɔɑ əɌɜɟɤɑəɔɫ, ɜɌɝɝɞɜɚɕɝɞɎɌ 

ɚɍɚəɫəɔɫ ɔ ɎɖɟɝɌ) [9]. Chaolin Huang ɝ ɝɚɌɎɞɚ-

ɜɌɘɔ ɛɜɚɎɑɗɔ ɖɚɏɚɜɞəɚɑ ɚɞɝɜɚɣɑəəɚɑ ɔɝɝɗɑɐɚ-

ɎɌəɔɑ 997 ɛɌɢɔɑəɞɚɎ, ɛɑɜɑəɑɝɤɔɡ COVID-19, 

ɣɑɜɑɓ 6 ɘɑɝɫɢɑɎ ɛɚɝɗɑ ɏɚɝɛɔɞɌɗɔɓɌɢɔɔ. ȬɎɞɚɜɌ-

ɘɔ ɍɧɗ ɔɝɛɚɗɨɓɚɎɌə ɛɚɗɟɖɚɗɔɣɑɝɞɎɑəəɧɕ ȶȾ-

ɔəɐɑɖɝ ɐɗɫ ɚɢɑəɖɔ ɚɍɦɑɘɌ ɚɝɞɌɞɚɣəɚɏɚ ɛɚɜɌɒɑ-

əɔɫ ɗɑɏɖɔɡ, ɖɚɞɚɜɧɕ ɍɧɗ ɐɚɝɞɚɎɑɜəɚ Ɏɧɤɑ ɟ 

ɛɌɢɔɑəɞɚɎ ɝ ɞɫɒɑɗɧɘ ɔ ɖɜɔɞɔɣɑɝɖɔɘ ɞɑɣɑəɔɑɘ 

Ɏɔɜɟɝəɚɕ COVID-19 ɛəɑɎɘɚəɔɔ [11]. 

ɂɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. 

Ⱥɢɑəɔɞɨ ɝɚɝɞɚɫəɔɑ ɗɑɏɖɔɡ ɝ ɛɚɘɚɥɨɪ ȶȾ 

ɛɜɔ ɐɔəɌɘɔɣɑɝɖɚɘ ɖɚəɞɜɚɗɨəɚɘ əɌɍɗɪɐɑəɔɔ 

ɛɌɢɔɑəɞɚɎ, ɛɑɜɑəɑɝɤɔɡ Ɏɔɜɟɝəɟɪ COVID-19 

ɛəɑɎɘɚəɔɪ, Ɏ ɚɞɝɜɚɣɑəəɚɘ ɛɑɜɔɚɐɑ ɣɑɜɑɓ 6-10 

ɘɑɝɫɢɑɎ, ɔ ɎɧɫɎɔɞɨ ɎɓɌɔɘɚɝɎɫɓɨ ɚɝɞɌɞɚɣəɧɡ 

ɔɓɘɑəɑəɔɕ ɗɑɏɖɔɡ ɝ ɖɗɔəɔɣɑɝɖɔɘ ɝɚɝɞɚɫəɔɑɘ ɔ 

ɜɑɓɟɗɨɞɌɞɌɘɔ ɠɟəɖɢɔɔ Ɏəɑɤəɑɏɚ ɐɧɡɌəɔɫ 

(ɀȮȰ).  

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. 

ȭɧɗɚ ɚɍɝɗɑɐɚɎɌəɚ 78 ɛɌɢɔɑəɞɚɎ, ɖɚɞɚɜɧɑ 

ɍɧɗɔ ɏɚɝɛɔɞɌɗɔɓɔɜɚɎɌəɧ Ɏ ɖɚɎɔɐəɧɕ ɏɚɝɛɔɞɌɗɨ 

Ɏ Ɍɛɜɑɗɑ-ɘɌɑ 2020 ɏɚɐɌ ɔ ɛɑɜɑəɑɝɗɔ ɐɎɟɝɞɚɜɚə-

əɪɪ ɛɚɗɔɝɑɏɘɑəɞɌɜəɟɪ Ɏɔɜɟɝəɟɪ COVID-19 

ɛəɑɎɘɚəɔɪ ɜɌɓəɚɕ ɝɞɑɛɑəɔ ɞɫɒɑɝɞɔ.  Ƚɜɑɐəɔɕ 

ɎɚɓɜɌɝɞ ɝɚɝɞɌɎɔɗ 59,1+12,7 ɗɑɞ, ɔɓ əɔɡ 46 ɘɟɒ-

ɣɔə, 32 ɒɑəɥɔəɧ. Ȯɝɑɘ ɛɌɢɔɑəɞɌɘ Ɏɚ Ɏɜɑɘɫ 

ɏɚɝɛɔɞɌɗɔɓɌɢɔɔ əɑɚɐəɚɖɜɌɞəɚ ɎɧɛɚɗəɫɗɌɝɨ ȶȾ 

ɗɑɏɖɔɡ.  Ⱥɞɝɜɚɣɑəəɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɛɜɚɎɚɐɔɗɚɝɨ 

ɣɑɜɑɓ 6-10 ɘɑɝɫɢɑɎ ɛɚɝɗɑ ɏɚɝɛɔɞɌɗɔɓɌɢɔɔ. ȾɌɖ-

ɒɑ ɍɧɗɚ Ɏɧɛɚɗəɑəɚ ɖɗɔəɔɣɑɝɖɚɑ ɚɍɝɗɑɐɚɎɌəɔɑ 

ɔ ɔɓɘɑɜɑəɌ ɀȮȰ.  

ȶȾ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ ɎɧɛɚɗəɫɗɌɝɨ əɌ ɞɚɘɚ-

ɏɜɌɠɑ Toshiba Aquilion One, Ɏ əɌɞɔɎəɟɪ ɠɌɓɟ. 

ȾɚɗɥɔəɌ ɝɜɑɓɌ 0,5 ɘɘ, əɌɛɜɫɒɑəɔɑ ɞɚɖɌ əɌ 

ɞɜɟɍɖɑ 120 ɖȮ, ɝɔɗɌ ɞɚɖɌ 150 ɘȬ. ȷɟɣɑɎɌɫ 

əɌɏɜɟɓɖɌ əɌ ɖɌɒɐɚɏɚ ɛɌɢɔɑəɞɌ ɝɚɝɞɌɎɔɗɌ Ɏ 

ɝɜɑɐəɑɘ ɛɚ 1,5-1,6 ɘȳɎ əɌ ɚɐəɚ ɔɝɝɗɑɐɚɎɌəɔɑ. 

ȴɓɚɍɜɌɒɑəɔɫ ɚɢɑəɔɎɌɗɔɝɨ əɌ ɝɛɑɢɔɌɗɔ-

ɓɔɜɚɎɌəəɚɕ ɜɌɍɚɣɑɕ ɝɞɌəɢɔɔ Vitrea. ȶɌɒɐɌɫ 

ɞɚɘɚɏɜɌɘɘɌ ɛɜɚɝɘɌɞɜɔɎɌɗɌɝɨ ɐɎɟɘɫ ɎɜɌɣɌɘɔ-

ɜɑəɞɏɑəɚɗɚɏɌɘɔ ɝɚ ɝɞɌɒɑɘ ɜɌɍɚɞɧ Ɏ ɗɟɣɑɎɚɕ 

ɐɔɌɏəɚɝɞɔɖɑ əɑ ɘɑəɑɑ 15 ɗɑɞ. Ȯ ɝɗɟɣɌɑ ɜɌɝɡɚɒ-

ɐɑəɔɫ ɘəɑəɔɕ, ɔɝɝɗɑɐɚɎɌəɔɑ ɌəɌɗɔɓɔɜɚɎɌɗɚɝɨ 

Ɏɝɑɘɔ ɌɎɞɚɜɌɘɔ ɐɚ ɐɚɝɞɔɒɑəɔɫ ɝɚɏɗɌɝɚɎɌəəɚɏɚ 

ɜɑɓɟɗɨɞɌɞɌ. 

Ȯ ɚɝɞɜɟɪ ɠɌɓɟ ɓɌɍɚɗɑɎɌəɔɫ (Ɏɚ Ɏɜɑɘɫ ɏɚɝ-

ɛɔɞɌɗɔɓɌɢɔɔ) ɚɢɑəɔɎɌɗɌɝɨ ɞɫɒɑɝɞɨ ɛɚɜɌɒɑəɔɫ 

ɛɚ ɚɍɥɑɛɜɔəɫɞɚɕ ɤɖɌɗɑ ɔ ɜɌɝɢɑəɔɎɌɗɌɝɨ ɖɌɖ 

əɟɗɑɎɌɫ ɛɜɔ ɚɞɝɟɞɝɞɎɔɔ ɔəɠɔɗɨɞɜɌɞɔɎəɧɡ ɔɓ-

ɘɑəɑəɔɕ Ɏ ɗɑɏɖɔɡ (ȶȾ-0), ɗɑɏɖɌɫ ð ɛɜɔ ɛɚɜɌɒɑ-

əɔɔ ɚɞ 1 ɐɚ 25% ɗɑɏɚɣəɚɕ ɞɖɌəɔ (ȶȾ-1), ɝɜɑɐ-

əɑɞɫɒɑɗɌɫ ð ɛɜɔ ɎɚɎɗɑɣɑəɔɔ ɚɞ 26 ɐɚ 50% (ȶȾ-

2), ɞɫɒɑɗɌɫ ð ɛɜɔ ɛɚɜɌɒɑəɔɔ ɚɞ 51 ɐɚ 75% (ȶȾ-

3) ɔ ɖɜɔɞɔɣɑɝɖɌɫ ð Ɏ ɝɗɟɣɌɑ, ɖɚɏɐɌ ɔɓɘɑəɑəɔɫ 

əɌɍɗɪɐɌɗɔɝɨ Ɏ ɍɚɗɑɑ ɣɑɘ 75% ɗɑɏɚɣəɚɕ ɛɌɜɑə-

ɡɔɘɧ (ȶȾ-4) [12, 13].  

ȻɜɚɎɑɐɑə ɌəɌɗɔɓ ɔ ɝɜɌɎəɑəɔɑ ɝɑɜɔɕ ɖɚɘ-

ɛɨɪɞɑɜəɧɡ ɞɚɘɚɏɜɌɘɘ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ 

Ɏ ɐɔəɌɘɔɖɑ. Ȱɗɫ ɠɚɜɘɌɗɔɓɚɎɌəəɚɕ ɚɢɑəɖɔ ɔɓ-

ɘɑəɑəɔɕ ɗɑɏɖɔɡ əɌɘɔ ɜɌɓɜɌɍɚɞɌə ȴəɐɑɖɝ ɞɫɒɑ-

ɝɞɔ (ȴȾ) ɝɚɝɞɚɫəɔɫ ɗɑɏɖɔɡ ɜɌɝɝɣɔɞɧɎɌɗɝɫ ɛɚ 

ɍɌɗɨəɚɕ ɚɢɑəɖɑ ɞɔɛɔɣəɧɡ ɛɌɞɞɑɜəɚɎ, ɡɌɜɌɖɞɑɜ-

əɧɡ ɐɗɫ Ɏɔɜɟɝəɚɕ COVID-19 ɛəɑɎɘɚəɔɔ. ȿɣɔ-

ɞɧɎɌɗɔɝɨ ɞɌɖɒɑ ɗɔəɑɕəɧɑ ɟɛɗɚɞəɑəɔɫ ɔ ɟɣɌɝɞ-

ɖɔ ɠɔɍɜɚɓɌ. ȴəɐɑɖɝ ɞɫɒɑɝɞɔ ɜɌɝɝɣɔɞɧɎɌɗɝɫ ɐɗɫ 

ɖɌɒɐɚɏɚ ɛɌɢɔɑəɞɌ Ɏ ɚɝɞɜɧɕ ɔ ɚɞɝɜɚɣɑəəɧɕ ɛɑ-

ɜɔɚɐɧ əɌɍɗɪɐɑəɔɫ. 

ȴɓɚɍɜɌɒɑəɔɫ ɚɢɑəɔɎɌɗɔɝɨ əɌ ɛɜɑɐɘɑɞ 

ɎɧɫɎɗɑəɔɫ ɝɗɑɐɟɪɥɔɡ  ɝɔɘɛɞɚɘɚɎ:  ɔəɠɔɗɨɞɜɌ- 
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ɞɔɎəɧɑ ɔɓɘɑəɑəɔɫ ɛɚ ɞɔɛɟ çɘɌɞɚɎɚɏɚ ɝɞɑɖɗɌè, 

əɌɗɔɣɔɑ ɖɚəɝɚɗɔɐɌɢɔɔ ɗɑɏɚɣəɚɕ ɛɌɜɑəɡɔɘɧ, 

ɜɑɞɔɖɟɗɫɜəɧɡ ɔɓɘɑəɑəɔɕ, ɗɔəɑɕəɧɡ ɔ ɟɓɑɗɖɚ-

Ɏɧɡ ɟɛɗɚɞəɑəɔɕ, ɠɔɍɜɚɓɌ, ɝɖɚɛɗɑəɔɑ ɒɔɐɖɚɝɞɔ 

Ɏ ɛɗɑɎɜɌɗɨəɧɡ ɛɚɗɚɝɞɫɡ [8]. Ȯɝɑ ɔɓɘɑəɑəɔɫ ɛɜɚ-

ɌəɌɗɔɓɔɜɚɎɌəɧ Ɏ ɖɌɒɐɚɕ ɐɚɗɑ ɚɍɚɔɡ ɗɑɏɖɔɡ ɔ 

ɝɟɘɘɔɜɚɎɌəɧ. 

Ⱥɍɦɑɘ ɟɣɌɝɞɖɚɎ ɔəɠɔɗɨɞɜɌɞɔɎəɧɡ ɔɓɘɑ-

əɑəɔɫ (çɘɌɞɚɎɚɑ ɝɞɑɖɗɚè) ɚɢɑəɔɎɌɗɝɫ ɎɔɓɟɌɗɨəɚ 

Ɏ ɖɌɒɐɚɕ ɐɚɗɑ ɛɚ 6-ɍɌɗɗɨəɚɕ ɝɔɝɞɑɘɑ: 0 ɍɌɗɗɚɎ ð 

ɔɓɘɑəɑəɔɫ ɚɞɝɟɞɝɞɎɟɪɞ, 1 ɍɌɗɗ ð ɘɔəɔɘɌɗɨəɧɑ 

ɔɓɘɑəɑəɔɫ ɘɑəɑɑ 5% ɚɞ ɚɍɦɑɘɌ ɐɚɗɔ, 2 ɍɌɗɗɌ ð 

ɟɘɑɜɑəəɧɑ ɔɓɘɑəɑəɔɫ ɚɞ 6% ɐɚ 25%, 3 ɍɌɗɗɌ ð 

ɝɜɑɐəɔɑ ɔɓɘɑəɑəɔɫ ɚɞ 26 ɐɚ 50%, 4 ɍɌɗɗɌ ð ɔə-

ɠɔɗɨɞɜɌɢɔɫ ɚɞ 51 ɐɚ 75%, 5 ɍɌɗɗɚɎ ð ɛɚɜɌɒɑəɔɑ 

ɍɚɗɑɑ 75%. ȽɟɘɘɌɜəɚ: 0-25 ɍɌɗɗɚɎ. 

ȶɚəɝɚɗɔɐɌɢɔɫ, ɜɑɞɔɖɟɗɫɜəɧɑ ɔɓɘɑəɑəɔɫ, 

ɟɛɗɚɞəɑəɔɫ ɔ ɠɔɍɜɚɓ ɚɢɑəɔɎɌɗɔɝɨ ɜɌɓɐɑɗɨəɚ ɛɚ 

4-ɍɌɗɨəɚɕ ɤɖɌɗɑ ɐɗɫ ɖɌɒɐɚɕ ɐɚɗɔ: 0 ð ɚɞɝɟɞ-

ɝɞɎɟɑɞ, 1 ð ɑɐɔəɔɣəɧɑ ɟɣɌɝɞɖɔ, 2 ð ɟɘɑɜɑəəɚ 

ɎɧɜɌɒɑəəɧɑ, 3 ð ɘəɚɒɑɝɞɎɑəəɧɑ ɟɣɌɝɞɖɔ. 

ȽɟɘɘɌɜəɚ: 0-15 ɍɌɗɗɚɎ ɐɗɫ ɖɌɒɐɚɏɚ ɛɌɞɞɑɜəɌ. 

Ȯɧɛɚɞ ɚɢɑəɔɎɌɗɝɫ ɛɚ əɌɗɔɣɔɪ ɔ ɖɚɗɔɣɑ-

ɝɞɎɟ ɛɚ 4-ɍɌɗɨəɚɕ ɤɖɌɗɑ: 0 ð ɚɞɝɟɞɝɞɎɟɑɞ, 1 ð 

əɑɓəɌɣɔɞɑɗɨəɧɕ, 2 ð ɟɘɑɜɑəəɧɕ, 3 ð ɎɧɜɌɒɑə-

əɧɕ. ȽɟɘɘɌɜəɚ: 0-6 ɍɌɗɗɚɎ. 

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ȴəɐɑɖɝ ɞɫɒɑɝɞɔ (ȴȾ) ɜɌɝ-

ɝɣɔɞɧɎɌɗɝɫ ɖɌɖ ɝɟɘɘɌ ɍɌɗɗɚɎ Ɏɧɤɑɛɑɜɑɣɔɝɗɑə-

əɧɡ ɛɜɔɓəɌɖɚɎ (ɚɞ 0 ɐɚ 91). 

ȽɞɌɞɔɝɞɔɣɑɝɖɌɫ ɚɍɜɌɍɚɞɖɌ ɐɌəəɧɡ Ɏɧɛɚɗ-

əɫɗɌɝɨ Ɏ ɛɜɚɏɜɌɘɘɑ MedCalc 5.1 (ȽɄȬ). Ƀɔɝɗɚ-

Ɏɧɑ Ɏɑɗɔɣɔəɧ ɛɜɑɐɝɞɌɎɗɑəɧ ɖɌɖ ɝɜɑɐəɑɑ Ñ 

ɝɞɌəɐɌɜɞəɚɑ ɚɞɖɗɚəɑəɔɑ, ɖɌɣɑɝɞɎɑəəɧɑ, ɎɧɜɌ-

ɒɑəəɧɑ Ɏ ɍɌɗɗɌɡ, ɛɜɑɐɝɞɌɎɗɑəɧ ɖɌɖ ɘɑɐɔɌəɌ 

[Ȱȴ]. Ȱɗɫ ɝɜɌɎəɑəɔɫ ɖɚɗɔɣɑɝɞɎɑəəɧɡ ɐɌəəɧɡ 

ɔɝɛɚɗɨɓɚɎɌɗɝɫ ɖɜɔɞɑɜɔɕ ȸɌəəɌ-ȿɔɞəɔ, ɐɗɫ ɖɌ-

ɣɑɝɞɎɑəəɧɡ ð ɞɚɣəɧɕ ɖɜɔɞɑɜɔɕ ɀɔɤɑɜɌ.  

ȼɑɓɟɗɨɞɌɞɧ. 

Ⱦɫɒɑɝɞɨ ɛɚɜɌɒɑəɔɫ ɗɑɏɖɔɡ ɟ Ɏɝɑɡ ɛɌɢɔɑə-

ɞɚɎ Ɏ ɚɝɞɜɟɪ ɠɌɓɟ ɓɌɍɚɗɑɎɌəɔɫ  ɍɧɗɌ  ɜɌɝɛɜɑɐɑ- 

 

ȼɔɝ. 1 Ɍ (Fig. 1 Ɍ) 

 

ȼɔɝ. 1 ɍ (Fig. 1 b) 

 

ȼɔɝ. 1 Ɏ (Fig. 1 ɝ) 

 

ȼɔɝ. 1 ɏ (Fig. 1 d) 

 

ȼɔɝ. 1 ɐ (Fig. 1 e) 

 

ȼɔɝ. 1 ɑ (Fig. 1 f) 

ȼɔɝ. 1. ȶȾ ɗɑɏɖɔɡ ɍɚɗɨəɚɏɚ COVID-19 ɛəɑɎɘɚəɔɑɕ ɝ ɖɜɔɞɔɣɑɝɖɚɕ ɝɞɑɛɑəɨɪ ɛɚɜɌɒɑəɔɫ ɗɑɏɖɔɡ (ȶȾ-4).  

Ȼɚɛɑɜɑɣəɧɑ ɞɚɘɚɏɜɌɠɔɣɑɝɖɔɑ ɝɜɑɓɧ: Ɍ-Ɏ ð ȶȾ Ɏ ɚɝɞɜɟɪ ɠɌɓɟ ɓɌɍɚɗɑɎɌəɔɫ, ɏ-ɑ ð ɚɞɝɜɚɣɑəəɚɑ ȶȾ ɣɑɜɑɓ 6 ɘɑɝɫ-

ɢɑɎ.  

Ȼɜɔ ɛɑɜɎɔɣəɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ (Ɍ-Ɏ) Ɏɝɑɡ ɚɞɐɑɗɌɡ ɛɜɌɎɚɏɚ ɔ ɗɑɎɚɏɚ ɗɑɏɖɚɏɚ ɚɛɜɑɐɑɗɫɪɞɝɫ ɚɍɤɔɜəɧɑ ɓɚəɧ ɔə-

ɞɑɜɝɞɔɢɔɌɗɨəɚɕ ɔəɠɔɗɨɞɜɌɢɔɔ ɛɚ ɞɔɛɟ "ɘɌɞɚɎɚɏɚ ɝɞɑɖɗɌ", ɓɌəɔɘɌɪɥɔɑ ɍɚɗɑɑ 75% ɚɍɦɑɘɌ ɗɑɏɖɔɡ. Ȼɜɔ 

ɛɚɎɞɚɜəɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɣɑɜɑɓ 6 ɘɑɝɫɢɑɎ (ɏ-ɑ) ɚɛɜɑɐɑɗɫɑɞɝɫ ɛɚɗəɚɑ ɜɌɓɜɑɤɑəɔɑ ɔəɞɑɜɝɞɔɢɔɌɗɨəɧɡ ɔɓɘɑəɑ-

əɔɕ ɗɑɏɖɔɡ. 

Fig. 1.   Chest CT of the patient with COVID -19 pneumonia, the critical lung damage (CT -4).  

Axial view: a -b - CT in the acute phase of the disease, d -e - delayed CT after 6 months.   

In the initial study (a -b) of all parts of the right and left lung, the çGround-Glass Opacityè, occupying more than 75% of 

the lung volume, determines extensive zones of interstitial infiltration. When repeated examination after 6 months (d -

e), the complete resolution of interstitial lung changes is determined.  
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ɗɑəɌ ɝɗɑɐɟɪɥɔɘ ɚɍɜɌɓɚɘ: ɗɑɏɖɌɫ ɝɞɑɛɑəɨ ɛɚɜɌ-

ɒɑəɔɫ (ȶȾ-1) ɎɧɫɎɗɑəɌ ɟ 6 ɛɌɢɔɑəɞɚɎ (8%), 

ɝɜɑɐəɑɞɫɒɑɗɌɫ ɝɞɑɛɑəɨ ɛɚɜɌɒɑəɔɫ (ȶȾ-2) ð ɟ 22 

ɛɌɢɔɑəɞɚɎ (28,2%), ɞɫɒɑɗɌɫ ɝɞɑɛɑəɨ ɛɚɜɌɒɑəɔɫ 

(ȶȾ-3) ɎɧɫɎɗɑəɌ ɟ 37 ɛɌɢɔɑəɞɚɎ (47,4%), ɖɜɔɞɔ-

ɣɑɝɖɌɫ ɝɞɑɛɑəɨ ɛɚɜɌɒɑəɔɫ (ȶȾ-4) ð ɟ 13 ɛɌɢɔɑə-

ɞɚɎ (16,7%). 

ȿɣɌɝɞɖɔ çɘɌɞɚɎɚɏɚ ɝɞɑɖɗɌè Ɏ ɩɞɚɞ ɛɑɜɔɚɐ 

ɎɧɫɎɗɫɗɔɝɨ ɟ Ɏɝɑɡ ɛɌɢɔɑəɞɚɎ (100%), ɟɣɌɝɞɖɔ 

ɖɚəɝɚɗɔɐɌɢɔɔ ð ɟ 63 ɛɌɢɔɑəɞɚɎ (80,8%), ɜɑɞɔ-

ɖɟɗɫɜəɧɑ ɔɓɘɑəɑəɔɫ ð ɟ 37 ɛɌɢɔɑəɞɚɎ (47,4%), 

ɗɔəɑɕəɧɑ ɔ ɘɑɗɖɚɟɓɑɗɖɚɎɧɑ ɟɛɗɚɞəɑəɔɫ ð ɟ 27 

ɛɌɢɔɑəɞɚɎ (34,6%), ɠɔɍɜɚɓ ð ɟ 5 ɛɌɢɔɑəɞɚɎ (6,4 

%).  

Ȼɜɔ ɖɚəɞɜɚɗɨəɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɣɑɜɑɓ 6-10 

ɘɑɝɫɢɑɎ ɚɝɞɌɞɚɣəɧɑ ɔɓɘɑəɑəɔɫ ɗɑɏɖɔɡ ɍɧɗɔ 

ɎɧɫɎɗɑəɧ ɟ 66 ɣɑɗɚɎɑɖ (84,6%). ȿɣɌɝɞɖɔ çɘɌɞɚ-

Ɏɚɏɚ ɝɞɑɖɗɌè ɚɍəɌɜɟɒɑəɧ ɟ 8 ɛɌɢɔɑəɞɚɎ (10,8%), 

ɖɚəɝɚɗɔɐɌɢɔɫ ð ɟ 1 ɛɌɢɔɑəɞɌ (1,3%), ɜɑɞɔɖɟɗɫɜ-

əɧɑ ɔɓɘɑəɑəɔɫ ð ɟ 12 ɛɌɢɔɑəɞɚɎ (15,3%), ɗɔ-

əɑɕəɧɑ ɔ ɘɑɗɖɚɟɓɑɗɖɚɎɧɑ ɟɛɗɚɞəɑəɔɫ ð ɟ 60 

ɛɌɢɔɑəɞɚɎ (76,9%) ɔ ɠɔɍɜɚɓ ð ɟ 28 ɣɑɗɚɎɑɖ 

(35,9%). Ȼɜɔɘɑɜɧ ɛɚɗəɚɏɚ ɜɌɓɜɑɤɑəɔɫ ɔəɞɑɜ-

ɝɞɔɢɔɌɗɨəɧɡ ɔɓɘɑəɑəɔɕ ɗɑɏɖɔɡ ɔ ɠɚɜɘɔɜɚɎɌ-

əɔɑ ɔəɞɑɜɝɞɔɢɔɌɗɨəɚɏɚ ɠɔɍɜɚɓɌ ɛɜɑɐɝɞɌɎɗɑəɧ 

əɌ ɜɔɝɟəɖɌɡ 1 (Ɍ-ɑ) ɔ 2 (Ɍ-ɑ). 

Ƚɜɑɐəɔɕ ȴȾ Ɏ ɚɝɞɜɟɪ ɠɌɓɟ ɝɚɝɞɌɎɔɗ 22, 

ɛɜɔ ɚɞɝɜɚɣɑəəɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ ð ɍɧɗ ɐɚɝɞɚɎɑɜ-

əɚ əɔɒɑ ɔ ɝɚɝɞɌɎɔɗ 4 (ɜ<0,001). 

ȻɌɢɔɑəɞɧ ɍɧɗɔ ɜɌɓɐɑɗɑəɧ əɌ ɐɎɑ ɏɜɟɛɛɧ 

ɛɚ ɞɫɒɑɝɞɔ ɛɚɜɌɒɑəɔɫ ɗɑɏɖɔɡ Ɏ ɚɝɞɜɟɪ ɠɌɓɟ: Ɏ 

ɛɑɜɎɟɪ ɏɜɟɛɛɟ Ɏɚɤɗɔ ɛɌɢɔɑəɞɧ ɝ ɗɑɏɖɚɕ ɔ 

ɝɜɑɐəɑɞɫɒɑɗɚɕ ɝɞɑɛɑəɨɪ ɛɚɜɌɒɑəɔɫ (n=28, 

35,9%), Ɏɚ Ɏɞɚɜɟɪ ɏɜɟɛɛɟ Ɏɚɤɗɔ ɛɌɢɔɑəɞɧ ɝ 

ɞɫɒɑɗɚɕ ɔ ɖɜɔɞɔɣɑɝɖɚɕ ɝɞɑɛɑəɨɪ ɛɚɜɌɒɑəɔɫ 

(n=50, 64,1%). Ȼɜɔ ɔɓɟɣɑəɔɔ ɛɚɗɟɣɑəəɧɡ ɜɑ-

ɓɟɗɨɞɌɞɚɎ Ɏ ɚɞɝɜɚɣɑəəɚɘ ɛɑɜɔɚɐɑ ɚɖɌɓɌɗɚɝɨ, ɣɞɚ 

ȴȾ Ɏ ɛɑɜɎɚɕ ɔ Ɏɞɚɜɚɕ ɏɜɟɛɛɌɡ ɐɚɝɞɚɎɑɜəɚ əɑ 

ɜɌɓɗɔɣɌɗɔɝɨ ɘɑɒɐɟ ɝɚɍɚɕ (ȴȾ1ɏɜ ð 2,5 [0,16], 

ȴȾ2ɏɜ ð 4,5 [0,22], ɜ=0,61). 

 

ȼɔɝ. 2 Ɍ (Fig. 2 Ɍ) 

 

ȼɔɝ. 2 ɍ (Fig. 2 b) 

 

ȼɔɝ. 2 Ɏ (Fig. 2 ɝ) 

 

ȼɔɝ. 2 ɏ (Fig. 2 d) 

 

ȼɔɝ. 2 ɐ (Fig. 2 e) 

 

ȼɔɝ.  2 ɑ (Fig. 2 f) 

ȼɔɝ. 2.  ȶȾ ɗɑɏɖɔɡ ɍɚɗɨəɚɏɚ COVID-19 ɛəɑɎɘɚəɔɑɕ ɝ ɞɫɒɑɗɚɕ ɝɞɑɛɑəɨɪ ɛɚɜɌɒɑəɔɫ ɗɑɏɖɔɡ (ȶȾ-3).   

Ȼɚɛɑɜɑɣəɧɑ ɞɚɘɚɏɜɌɠɔɣɑɝɖɔɑ ɝɜɑɓɧ: Ɍ-Ɏ ð ȶȾ Ɏ ɚɝɞɜɟɪ ɠɌɓɟ ɓɌɍɚɗɑɎɌəɔɫ, ɏ-ɑ ð ɚɞɝɜɚɣɑəəɚɑ ȶȾ ɣɑɜɑɓ 6 ɘɑɝɫ-

ɢɑɎ.  

Ȼɜɔ ɛɑɜɎɔɣəɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ (Ɍ-Ɏ) Ɏɝɑɡ ɚɞɐɑɗɌɡ ɛɜɌɎɚɏɚ ɔ ɗɑɎɚɏɚ ɗɑɏɖɚɏɚ ɚɛɜɑɐɑɗɫɪɞɝɫ ɚɍɤɔɜəɧɑ ɓɚəɧ ɔə-

ɞɑɜɝɞɔɢɔɌɗɨəɚɕ ɔəɠɔɗɨɞɜɌɢɔɔ ɛɚ ɞɔɛɟ "ɘɌɞɚɎɚɏɚ ɝɞɑɖɗɌ", ɓɌəɔɘɌɪɥɔɑ 75% ɚɍɦɑɘɌ ɗɑɏɖɔɡ. Ȼɜɔ ɛɚɎɞɚɜ-

əɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɣɑɜɑɓ 6 ɘɑɝɫɢɑɎ (ɏ-ɑ) ɚɛɜɑɐɑɗɫɪɞɝɫ ɚɝɞɌɞɚɣəɧɑ ɔɓɘɑəɑəɔɫ Ɏ əɔɒəɔɡ ɚɞɐɑɗɌɡ ɗɑɏɖɔɡ Ɏ Ɏɔɐɑ 

ɗɔəɑɕəɧɡ ɟɛɗɚɞəɑəɔɕ ɔ ɔəɞɑɜɝɞɔɢɔɌɗɨəɚɏɚ ɠɔɍɜɚɓɌ.  

Fig. 2.    Chest CT of the  patient with COVID -19 pneumonia, the severe lung damage (CT -3).  

Axial view: a -b - CT in the acute phase of the disease, d -e - delayed CT after 6 months.   

In the initial study (a -b) of all parts of the right and left lung, the çGround-Glass Opacityè, occupying 75% of the lung 

volume, determines extensive zones of interstitial infiltration. When repeated examination after 6 months (d -e), resid-

ual changes in the lower parts of the lungs in the form of linear seals and interstitial fibrosis are determined.  
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Ȯɝɑɘ ɛɌɢɔɑəɞɌɘ Ɏ ɚɞɝɜɚɣɑəəɚɘ ɛɑɜɔɚɐɑ 

ɍɧɗɌ ɚɢɑəɑəɌ ɀȮȰ. Ƚɗɑɐɟɑɞ ɚɞɘɑɞɔɞɨ, ɣɞɚ ɚɞ-

ɖɗɚəɑəɔɫ ɛɚɖɌɓɌɞɑɗɑɕ ɚɞ əɚɜɘɧ ɍɧɗɔ ɎɧɫɎɗɑəɧ 

ɗɔɤɨ ɟ 12 ɛɌɢɔɑəɞɚɎ (15,3%).  Ȯ ɚɝəɚɎəɚɘ ɩɞɚ 

ɍɧɗɚ ɘɔəɔɘɌɗɨəɚɑ ɔɗɔ ɟɘɑɜɑəəɚɕ ɝəɔɒɑəɔɑ 

ɒɔɓəɑəəɚɕ ɑɘɖɚɝɞɔ ɗɑɏɖɔɡ (Ȳȱȷ). Ȼɜɔ ɝɚɛɚ-

ɝɞɌɎɗɑəɔɔ ɐɌəəɧɡ ɀȮȰ ɔ ȴȾ Ɏɝɑɡ ɛɌɢɔɑəɞɚɎ əɑ 

ɍɧɗɚ ɎɧɫɎɗɑəɚ ɐɚɝɞɚɎɑɜəɚɕ ɖɚɜɜɑɗɫɢɔɔ ɘɑɒɐɟ 

ɩɞɔɘɔ ɛɚɖɌɓɌɞɑɗɫɘɔ (Rs=0,074, p=0,5).  

Ⱥɍɝɟɒɐɑəɔɑ. 

Ȯ ɐɌəəɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɍɧɗɚ ɛɚɖɌɓɌəɚ, 

ɣɞɚ Ɏ ɚɞɝɜɚɣɑəəɚɘ ɛɑɜɔɚɐɑ ɍɚɗɑɑ ɣɑɘ Ɏ ɛɚɗɚ-

Ɏɔəɑ ɝɗɟɣɌɑɎ Ɏ ɗɑɏɖɔɡ ɠɔɖɝɔɜɚɎɌɗɔɝɨ ɚɝɞɌɞɚɣ-

əɧɑ ɛɚɝɞɎɚɝɛɌɗɔɞɑɗɨəɧɑ ɔɓɘɑəɑəɔɫ Ɏ Ɏɔɐɑ ɗɔ-

əɑɕəɧɡ ɔ ɘɑɗɖɚɟɓɑɗɖɚɎɧɡ ɟɛɗɚɞəɑəɔɕ, ɞɚɏɐɌ 

ɖɌɖ ɫɎɗɑəɔɫ ɠɔɍɜɚɓɌ ɎɧɫɎɗɫɗɔɝɨ ɗɔɤɨ ɟ ɞɜɑɞɔ 

ɔɝɝɗɑɐɚɎɌəəɧɡ. ȿ ɣɌɝɞɔ ɛɌɢɔɑəɞɚɎ ɝ ɠɔɍɜɚɓɚɘ 

(6,4%) ɩɞɔ ɔɓɘɑəɑəɔɫ ɎɧɫɎɗɫɗɔɝɨ ɔ Ɏ ɚɝɞɜɟɪ 

ɠɌɓɟ ɓɌɍɚɗɑɎɌəɔɫ. ɉɞɚ ɝɎɔɐɑɞɑɗɨɝɞɎɟɑɞ ɚ əɌɗɔ-

ɣɔɔ ɟ ɩɞɚɕ ɏɜɟɛɛɧ ɛɌɢɔɑəɞɚɎ ɛɑɜɑəɑɝɑəəɧɡ ɜɌ-

əɑɑ ɓɌɍɚɗɑɎɌəɔɕ ɗɑɏɖɔɡ. Ȯ ɞɌɖɚɘ ɝɗɟɣɌɑ ɘɚɒəɚ 

ɛɜɑɐɛɚɗɚɒɔɞɨ, ɣɞɚ ɣɌɝɞɚɞɌ ɎɝɞɜɑɣɌɑɘɚɝɞɔ ɠɔɍ-

ɜɚɓɌ Ɏ ɚɞɝɜɚɣɑəəɚɘ ɛɑɜɔɚɐɑ ɑɥɑ əɔɒɑ. Ȯ ɔɝɝɗɑ-

ɐɚɎɌəɔɔ, ɛɜɚɎɑɐɑəəɚɘ ɣɑɜɑɓ 3 ɘɑɝɫɢɌ ɛɚɝɗɑ ɛɑ-

ɜɑəɑɝɑəəɚɕ Ɏɔɜɟɝəɚɕ COVID-19 ɛəɑɎɘɚəɔɔ, ɣɌ-

ɝɞɚɞɌ ɎɝɞɜɑɣɌɑɘɚɝɞɔ ɠɔɍɜɚɓɌ ɍɧɗɌ ɓəɌɣɔɞɑɗɨəɚ 

Ɏɧɤɑ, ɣɑɘ Ɏ əɌɤɑɘ ɔɝɝɗɑɐɚɎɌəɔɔ [5]. Ȯɑɜɚɫɞəɚ, 

ɩɞɚ ɝɎɫɓɌəɚ ɝ ɖɚɜɚɞɖɔɘɔ ɝɜɚɖɌɘɔ əɌɍɗɪɐɑəɔɫ ɔ 

ɝ ɍɚɗɑɑ ɞɫɒɑɗɚɕ ɖɚɏɚɜɞɚɕ ɛɌɢɔɑəɞɚɎ, ɛɜɚɤɑɐ-

ɤɔɡ ɣɑɜɑɓ ɜɑɌəɔɘɌɢɔɪ ɔ ȴȮȷ.  

Ȯ ɔɝɝɗɑɐɚɎɌəɔɔ, ɛɜɚɎɑɐɑəəɚɘ ɣɑɜɑɓ 3 ɘɑ-

ɝɫɢɌ ɛɚɝɗɑ ɏɚɝɛɔɞɌɗɔɓɌɢɔɔ, ɣɌɝɞɚɞɌ ɚɝɞɌɞɚɣəɧɡ 

ɔɓɘɑəɑəɔɕ ɗɑɏɖɔɡ ɍɧɗɌ ɝɚɛɚɝɞɌɎɔɘɌ ɝ əɌɤɔɘɔ 

ɐɌəəɧɘɔ [6]. Ȯ ɩɞɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɌɎɞɚɜɧ əɑ 

ɟɖɌɓɧɎɌɗɔ əɌ ɞɔɛ ɎɧɫɎɗɫɑɘɧɡ ɚɝɞɌɞɚɣəɧɡ ɔɓ-

ɘɑəɑəɔɕ. ȽɣɔɞɌɑɘ ɢɑɗɑɝɚɚɍɜɌɓəɧɘ ɜɌɓɐɑɗɫɞɨ 

ɛɚɗɟɣɑəəɧɑ ɐɌəəɧɑ əɌ ɗɔəɑɕəɧɑ ɔɓɘɑəɑəɔɫ, 

ɘɑɗɖɚɟɓɑɗɖɚɎɧɑ ɟɛɗɚɞəɑəɔɫ ɔ ɠɔɍɜɚɓ ɞ.ɖ. ɚəɔ 

ɘɚɏɟɞ ɔɘɑɞɨ ɜɌɓɗɔɣəɧɑ ɝɖɚɜɚɝɞɔ ɚɍɜɌɞəɚɏɚ ɜɌɓ-

Ɏɔɞɔɫ.  ɉɞɚ ɝɚɎɛɌɐɌɑɞ ɝ ɛɜɑɐɗɚɒɑəɔɫɘɔ ɌɎɞɚ-

ɜɚɎ ɔɓ ȻɌɜɔɒɝɖɚɏɚ ɟəɔɎɑɜɝɔɞɑɞɌ, ɖɚɞɚɜɧɑ ɔɓ 

ɚɝɞɌɞɚɣəɧɡ ɔɓɘɑəɑəɔɕ ɗɑɏɖɔɡ ɞɌɖɒɑ ɚɞɐɑɗɨəɚ 

Ɏɧɐɑɗɔɗɔ ɛɌɞɞɑɜə ɠɔɍɜɚɓɌ [8].  

Ȯ ɔɝɝɗɑɐɚɎɌəɔɔ ɛɚɖɌɓɌəɚ, ɣɞɚ ɚɝɞɌɞɚɣəɧɑ 

ɔɓɘɑəɑəɔɫ ɗɑɏɖɔɡ əɌɍɗɪɐɌɗɔɝɨ Ɏ 3 ɜɌɓɌ ɣɌɥɑ, 

ɣɑɘ əɌɜɟɤɑəɔɫ ɀȮȰ, ɣɞɚ ɛɚɗəɚɝɞɨɪ ɝɚɎɛɌɐɌɑɞ 

ɝ əɌɤɔɘɔ ɐɌəəɧɘɔ [6].  

ȸɧ ɝɣɔɞɌɑɘ, ɣɞɚ ɔəɞɑɏɜɌɗɨəɧɕ ɛɚɖɌɓɌɞɑɗɨ 

ȴȾ, ɚɞɜɌɒɌɑɞ ɛɚɗəɚɢɑəəɟɪ ɖɌɜɞɔəɟ ɔɓɘɑəɑəɔɕ 

ɗɑɏɖɔɡ Ɏ ɚɝɞɜɚɘ ɔ ɚɞɝɜɚɣɑəəɚɘ ɛɑɜɔɚɐɑ.   

Ȯ əɌɤɑɘ ɝɗɟɣɌɑ ɩɞɚɞ ɛɚɖɌɓɌɞɑɗɨ ɍɧɗ ɐɚ-

ɝɞɚɎɑɜəɚ əɔɒɑ ɛɜɔ ɔɝɝɗɑɐɚɎɌəɔɔ ɛɌɢɔɑəɞɚɎ Ɏ 

ɚɞɝɜɚɣɑəəɚɘ ɛɑɜɔɚɐɑ. ɉɞɚ ɏɚɎɚɜɔɞ ɚ ɛɚɗɚɒɔ-

ɞɑɗɨəɚɕ ɐɔəɌɘɔɖɑ ɔɓɘɑəɑəɔɕ ɗɑɏɖɔɡ Ɏ ɝɞɚɜɚəɟ 

ɎɚɝɝɞɌəɚɎɗɑəɔɫ ɝɞɜɟɖɞɟɜɧ ɗɑɏɖɔɡ. ɉɞɔ ɐɌəəɧɑ 

ɘɚɒəɚ ɝɚɚɞəɑɝɞɔ ɝ ɜɑɓɟɗɨɞɌɞɌɘɔ ɔɝɝɗɑɐɚɎɌəɔɫ 

Chaolin Huang, ɛɚɗɟɣɑəəɧɘɔ ɛɜɔ ɚɞɝɜɚɣɑəəɚɘ 

əɌɍɗɪɐɑəɔɔ ɣɑɜɑɓ 6 ɘɑɝɫɢɑɎ, ɖɚɞɚɜɧɑ ɞɌɖɒɑ 

ɛɜɔɘɑəɔɗɔ ɛɚɗɟɖɚɗɔɣɑɝɞɎɑəəɧɕ ɔəɐɑɖɝ ɚɢɑəɖɔ 

ɚɍɦɑɘɌ ɚɝɞɌɞɚɣəɧɡ ɔɓɘɑəɑəɔɕ ɗɑɏɖɔɡ [11].  

ȳɌɖɗɪɣɑəɔɑ. 

ȼɌɓɜɌɍɚɞɌəəɧɕ ȴəɐɑɖɝ ɞɫɒɑɝɞɔ (ȴȾ) ɝɚ-

ɝɞɚɫəɔɫ ɗɑɏɖɔɡ, ɚɞɜɌɒɌɑɞ ɖɌɜɞɔəɟ ɔɓɘɑəɑəɔɕ 

ɗɑɏɖɔɡ Ɏ ɚɝɞɜɚɘ ɔ ɚɞɝɜɚɣɑəəɚɘ ɛɑɜɔɚɐɑ, ɔ ɘɚ-

ɒɑɞ ɫɎɔɞɨɝɫ ɡɚɜɚɤɔɘ ɛɚɖɌɓɌɞɑɗɑɘ ɐɗɫ ɘɚəɔɞɚ-

ɜɔəɏɌ ɛɌɢɔɑəɞɚɎ, ɛɑɜɑəɑɝɤɔɡ Ɏɔɜɟɝəɟɪ 

ȽOVID19-ɛəɑɎɘɚəɔɪ. 

ȿ ɓəɌɣɔɞɑɗɨəɚɕ ɣɌɝɞɔ ɚɍɝɗɑɐɚɎɌəəɧɡ ɛɌ-

ɢɔɑəɞɚɎ (84,6%), ɛɑɜɑəɑɝɤɔɡ Ɏɔɜɟɝəɟɪ COVID-

19 ɛəɑɎɘɚəɔɪ, ɝɚɡɜɌəɫɪɞɝɫ ɚɝɞɌɞɚɣəɧɑ ɔɓɘɑ-

əɑəɔɫ ɛɌɜɑəɡɔɘɧ ɗɑɏɖɔɡ ɐɚ 6-10 ɘɑɝɫɢɑɎ, ɛɜɑ-

ɔɘɟɥɑɝɞɎɑəəɚ Ɏ Ɏɔɐɑ ɗɔəɑɕəɧɡ ɟɛɗɚɞəɑəɔɕ ɔ Ɏ 

ɘɑəɨɤɑɕ ɝɞɑɛɑəɔ ɠɔɍɜɚɓɌ. ȰɌəəɧɑ ɔɓɘɑəɑəɔɫ 

əɑ ɛɚɗɟɣɔɗɔ ɐɚɝɞɚɎɑɜəɚɕ ɝɎɫɓɔ ɝ ɜɑɓɟɗɨɞɌɞɌɘɔ 

ɖɗɔəɔɣɑɝɖɚɏɚ ɚɝɘɚɞɜɌ ɔ ɀȮȰ. 

ȴɝɞɚɣəɔɖ ɠɔəɌəɝɔɜɚɎɌəɔɫ ɔ  ɖɚəɠɗɔɖɞ 

ɔəɞɑɜɑɝɚɎ. 

ȬɎɞɚɜɧ ɐɌəəɚɕ ɝɞɌɞɨɔ ɛɚɐɞɎɑɜɐɔɗɔ ɚɞɝɟɞ-

ɝɞɎɔɑ ɠɔəɌəɝɚɎɚɕ ɛɚɐɐɑɜɒɖɔ ɔɝɝɗɑɐɚɎɌəɔɫ ɔ 

ɖɚəɠɗɔɖɞɌ ɔəɞɑɜɑɝɚɎ, ɚ ɖɚɞɚɜɧɡ əɑɚɍɡɚɐɔɘɚ 

ɝɚɚɍɥɔɞɨ.
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ȺȻȼȱȰȱȷȱȹȴȱ ȾɋȲȱȽȾȴ ȻȬȾȺȷȺȯȴɃȱȽȶȴɁ ȴȳȸȱȹȱȹȴȵ ȷȱȯȶȴɁ Ȼȼȴ  

COVID-19 Ƚ ȻȺȸȺɅɈɊ ȿȳȴ 

 

ȶɔɜɔɗɗɚɎɌ ȸ.Ƚ.1, ȽɞɑɛɌəɚɎɌ Ɋ.Ȭ.2, ȶɟɜɚɣɖɔəɌ Ȭ.ȴ.2 

 
ɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. . Ⱥɢɑəɔɞɨ Ɏɚɓɘɚɒəɚɝɞɔ ȿȳ-ɔɝɝɗɑɐɚɎɌəɔɫ ɗɑɏɖɔɡ Ɏ ɐɔɌɏəɚ-

ɝɞɔɖɑ ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ ɔɓɘɑəɑəɔɕ COVID-19.  

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. Ȯ ɔɝɝɗɑɐɚɎɌəɔɑ Ɏɖɗɪɣɔɗɔ 65 ɛɌɢɔɑəɞɚɎ (50 ɒɑəɥɔə ɔ 

15 ɘɟɒɣɔə) ɝ ɛɚɐɚɓɜɑəɔɑɘ əɌ əɚɎɟɪ ɖɚɜɚəɌɎɔɜɟɝəɟɪ ɔəɠɑɖɢɔɪ (COVID-19), 

ɖɚɞɚɜɧɘ ɝ ɔəɞɑɜɎɌɗɚɘ əɑ ɍɚɗɑɑ 24 ɣɌɝɌ ɍɧɗɚ Ɏɧɛɚɗəɑəɚ ȿȳȴ ɔ ȸȽȶȾ ɗɑɏɖɔɡ.  

ȻɌɢɔɑəɞɧ ɍɧɗɔ ɜɌɓɐɑɗɑəɧ əɌ ɐɎɑ ɏɜɟɛɛɧ: Ɏ 1-ɪ ɏɜɟɛɛɟ Ɏɖɗɪɣɔɗɔ 48 ɛɌɢɔɑəɞɚɎ 

Ɏ ɝɞɌɐɔɔ əɌɣɌɗɌ ɔ ɛɜɚɏɜɑɝɝɔɜɚɎɌəɔɫ ɛəɑɎɘɚəɔɔ, Ɏɚ 2-ɪ ɏɜɟɛɛɟ ð 17 ɛɌɢɔɑəɞɚɎ ɝ ɛɜɔ-

ɓəɌɖɌɘɔ ɎɧɓɐɚɜɚɎɗɑəɔɫ ð əɚɜɘɌɗɔɓɌɢɔɔ ɝɌɞɟɜɌɢɔɔ əɌ ɝɌɘɚɝɞɚɫɞɑɗɨəɚɘ ɐɧɡɌəɔɔ, ɝəɔ-

ɒɑəɔɫ ɞɑɘɛɑɜɌɞɟɜɧ ɞɑɗɌ (əɔɒɑ 37,5ÁȽ). 

ȼɑɓɟɗɨɞɌɞɧ. ȭɧɗɔ ɝɚɛɚɝɞɌɎɗɑəɧ ɔɓɘɑəɑəɔɫ Ɏ ɗɑɏɖɔɡ, ɎɧɫɎɗɑəəɧɑ ɛɜɔ ȿȳȴ ɔ 

ȸȽȶȾ, ɞɌɖɒɑ ɍɧɗɌ ɔɓɟɣɑəɌ ɖɚɜɜɑɗɫɢɔɫ ɩɞɔɡ ɔɓɘɑəɑəɔɕ ɝ ɠɟəɖɢɔɑɕ ɗɑɏɖɔɡ, ɚɢɑəɑəəɚɕ 

ɛɚ ɝɌɞɟɜɌɢɔɔ ɖɜɚɎɔ, əɑɚɍɡɚɐɔɘɚɝɞɔ Ɏ ɔəɝɟɠɠɗɫɢɔɔ ɖɔɝɗɚɜɚɐɌ, əɑɔəɎɌɓɔɎəɚɕ ɔ ɔɝɖɟɝ-

ɝɞɎɑəəɚɕ Ɏɑəɞɔɗɫɢɔɔ ɗɑɏɖɔɡ.  

ȿ ɛɌɢɔɑəɞɚɎ ɍɑɓ ɛɜɔɓəɌɖɚɎ ɎɧɓɐɚɜɚɎɗɑəɔɫ ȿȳ-ɞɫɒɑɝɞɨ ɝɚɚɞɎɑɞɝɞɎɚɎɌɗɌ ɞɫɒɑɝɞɔ 

ȸȽȶȾ. ȿ ɛɌɢɔɑəɞɚɎ ɝ ɛɜɔɓəɌɖɌɘɔ ɎɧɓɐɚɜɚɎɗɑəɔɫ ȿȳ-ɞɫɒɑɝɞɨ ɘɑəɨɤɑ ȸȽȶȾ-ɞɫɒɑɝɞɔ 

ɖɌɖ ɘɔəɔɘɟɘ əɌ 25% Ɏ ɍɚɗɨɤɔəɝɞɎɑ ɝɗɟɣɌɑɎ.  

Ȼɜɔ ɝɜɌɎəɑəɔɔ ɛɌɢɔɑəɞɚɎ, ɔɘɑɪɥɔɡ ɛɜɔɓəɌɖɔ ɎɧɓɐɚɜɚɎɗɑəɔɫ ɔ əɌɡɚɐɫɥɔɡɝɫ Ɏ 

ɝɞɌɐɔɔ əɌɣɌɗɌ ɓɌɍɚɗɑɎɌəɔɫ, ɍɧɗɔ ɎɧɫɎɗɑəɧ ɐɚɝɞɚɎɑɜəɧɑ ɜɌɓɗɔɣɔɫ ɛɚ ȿȳ-ɞɫɒɑɝɞɔ (1,17 

ɛɜɚɞɔɎ 2,1 ɝɚɚɞɎɑɞɝɞɎɑəəɚ, ɜ=0,01). ȮɌɒəɚ, ɣɞɚ ɜɌɓɗɔɣɔɫ ɛɚ ȸȽȶȾ-ɞɫɒɑɝɞɔ Ɏ ɩɞɔɡ 

ɏɜɟɛɛɌɡ əɑ ɐɚɝɞɚɎɑɜəɧ. 

ȭɧɗɌ ɎɧɫɎɗɑəɌ ɝɎɫɓɨ ɝɞɑɛɑəɔ ɐɧɡɌɞɑɗɨəɚɕ əɑɐɚɝɞɌɞɚɣəɚɝɞɔ ɔ ȿȳ-ɞɫɒɑɝɞɔ ɖɌɖ Ɏ 

ɚɍɥɑɕ ɏɜɟɛɛɑ ɛɌɢɔɑəɞɚɎ, ɞɌɖ ɔ ɛɚ ɛɚɐɏɜɟɛɛɌɘ. Ƀɑɘ Ɏɧɤɑ ɝɞɑɛɑəɨ ɐɧɡɌɞɑɗɨəɚɕ əɑɐɚ-

ɝɞɌɞɚɣəɚɝɞɔ, ɞɑɘ ɍɚɗɨɤɑ ȿȳ-ɞɫɒɑɝɞɨ, ɜ=0,00001.   

ȳɌɖɗɪɣɑəɔɑ. ȿȳȴ ɗɑɏɖɔɡ ɛɚɓɎɚɗɫɑɞ ɓɌɛɚɐɚɓɜɔɞɨ ɛəɑɎɘɚəɔɪ COVID-19, ɣɞɚ ɚɝɚ-

ɍɑəəɚ ɌɖɞɟɌɗɨəɚ Ɏ ɛɑɜɔɚɐ ɛɌəɐɑɘɔɔ. ȿ ɛɌɢɔɑəɞɚɎ Ɏ ɝɞɌɐɔɔ əɌɣɌɗɌ ɔ ɜɌɓɏɌɜɌ ɛəɑɎɘɚ-

əɔɔ ȿȳ-ɞɫɒɑɝɞɨ ɓɌɍɚɗɑɎɌəɔɫ, ɚɢɑəɑəəɌɫ ɛɚ ɛɗɚɥɌɐɔ ɛɚɜɌɒɑəɔɫ, ɝɚɚɞɎɑɞɝɞɎɟɑɞ ɞɫɒɑɝɞɔ 

ȸȽȶȾ. ȿ ɛɌɢɔɑəɞɚɎ ɝ ɛɜɔɓəɌɖɌɘɔ ɎɧɓɐɚɜɚɎɗɑəɔɫ ȿȳ-ɞɫɒɑɝɞɨ ɝɟɥɑɝɞɎɑəəɚ ɘɑəɨɤɑ ɞɫ-

ɒɑɝɞɔ ȸȽȶȾ. 

 

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

ɔɝɝɗɑɐɚɎɌəɔɑ, ɘɟɗɨɞɔɝɛɔɜɌɗɨəɌɫ ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ, ɛɑɜɎɔɣəɌɫ ɐɔɌɏəɚɝɞɔɖɌ, 

ɖɚəɝɚɗɔɐɌɢɔɫ, ɔəɞɑɜɝɞɔɢɔɌɗɨəɧɑ ɔɓɘɑəɑəɔɫ ɗɑɏɖɔɡ, ɐɧɡɌɞɑɗɨəɌɫ əɑɐɚɝɞɌɞɚɣəɚɝɞɨ. 
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SEVERITY DETERMINATION OF LUNG PATHOLOGICAL CHANGES CAUSED BY 

COVID-19 USING ULTRASOUND 

 

Kirillova M.S. 1, Stepanova Yu.A. 2, Kurochkina A.I. 2 

 
urpose.  To assess the possibilities of ultrasound examination of the lungs in the 

diagnosis of COVID -19 pat hological changes.  

Materials and methods.  65 patients (50 women and 15 men) with suspected novel 

coronavirus infection (COVID -19), underwent ultrasound and MSCT of the lungs with an 

interval of no more than 24 hours, were included at the study.  

The patient s were divided into two groups: the 1st group included 48 patients at the 

stage of the onset and progression of pneumonia, the 2nd group - 17 patients with signs of 

recovery - normalization of oxygen saturation on spontaneous breathing, decrease in body 

temperature (below 37.5 ÁȽ). 

Results.  Changes in the lungs detected by ultrasound and MSCT were compared, 

and the correlation of these changes with lung function, assessed by blood saturation, the 

need for oxygen insufflation, non -invasive and mechanical ven tilation, was studied.  

In patients without signs of recovery, ultrasound severity corresponded to the severi-

ty of MSCT. In patients with signs of recovery, the US -severity is less than the MSCT severi-

ty by at least 25% in most cases.  

When comparing patient s with signs of recovery and those at the onset of the dis-

ease, significant differences in ultrasound severity were revealed (1.17 versus 2.1, respec-

tively, p = 0.01). It is important that the differences in MSCT severity in these groups are not 

significan t.  

A correlation was found between the degree of respiratory failure and ultrasound se-

verity both in the general group of patients and in subgroups. The higher the degree of res-

piratory failure, the greater the US -severity, P = 0.00001.  

Conclusion.  Ultras ound of the lungs allows one to suspect COVID -19 pneumonia, 

which is especially important during a pandemic. In patients at the onset and peak of 

pneumonia, the ultrasound severity of the disease, assessed by the area of the lesion, corre-

sponds to the seve rity of MSCT. In patients with signs of recovery, ultrasound severity is 

significantly less than the severity of MSCT and is more strongly correlated with impaired 

lung function.  

  

 Keywords: novel coronavirus infection, COVID -19, ultrasound, multispiral c omputed 

tomography, primary diagnosis, consolidation, interstitial lung changes, respiratory failure.  
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əɠɑɖɢɔɫ, ɎɧɓɎɌəəɌɫ əɚɎɧɘ ɖɚɜɚəɌ-

Ɏɔɜɟɝɚɘ SARS-CoV-2, ɎɖɗɪɣɑəɌ Ɏ ɛɑ-

ɜɑɣɑəɨ ɓɌɍɚɗɑɎɌəɔɕ, ɛɜɑɐɝɞɌɎɗɫɪ-

ɥɔɡ ɚɛɌɝəɚɝɞɨ ɐɗɫ ɚɖɜɟɒɌɪɥɔɡ [1], 

Ɍ 11 ɘɌɜɞɌ 2020 ɏ. ȮȺȳ ɚɍɦɫɎɔɗɌ ɚ 

əɌɣɌɗɑ ɛɌəɐɑɘɔɔ COVID-19.  

ȴɓɎɑɝɞəɚ, ɣɞɚ əɌɔɍɚɗɑɑ ɜɌɝɛɜɚɝɞɜɌəɑə-

əɧɘ ɖɗɔəɔɣɑɝɖɔɘ ɛɜɚɫɎɗɑəɔɑɘ əɚɎɚɕ ɖɚɜɚəɌ-

Ɏɔɜɟɝəɚɕ ɔəɠɑɖɢɔɔ ɫɎɗɫɑɞɝɫ ɛɚɜɌɒɑəɔɑ ɗɑɏɖɔɡ 

Ɏ Ɏɔɐɑ ɐɎɟɝɞɚɜɚəəɑɕ ɛəɑɎɘɚəɔɔ ɗɔɍɚ ɜɌɓɎɔɞɔɫ 

ɚɝɞɜɚɏɚ ɜɑɝɛɔɜɌɞɚɜəɚɏɚ ɐɔɝɞɜɑɝɝ ɝɔəɐɜɚɘɌ 

(ȺȼȰȽ) [2]. 

ȰɔɌɏəɚɝɞɔɣɑɝɖɔɑ ɘɑɞɚɐɧ, ɚɝəɚɎɌəəɧɑ əɌ 

ɎɔɓɟɌɗɔɓɌɢɔɔ ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ ɚɣɌɏɚɎ ɗɑɏɖɔɡ 

ɖɜɌɕəɑ ɎɌɒəɧ ɖɌɖ ɐɗɫ ɟɝɞɌəɚɎɖɔ ɐɔɌɏəɚɓɌ, ɞɌɖ 

ɔ ɐɗɫ ɚɛɜɑɐɑɗɑəɔɫ ɞɫɒɑɝɞɔ ɞɑɣɑəɔɫ ɛəɑɎɘɚəɔɔ 

COVID -19. çȳɚɗɚɞɧɘ ɝɞɌəɐɌɜɞɚɘè Ɏ ɐɔɌɏəɚɝɞɔɖɑ 

ɛəɑɎɘɚəɔɔ COVID-19 ɫɎɗɫɑɞɝɫ ɘɟɗɨɞɔɝɛɔɜɌɗɨ-

əɌɫ ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ (ȸȽȶȾ) ɗɑɏɖɔɡ, 

əɚ ɚəɌ ɔɘɑɑɞ ɜɫɐ ɚɏɜɌəɔɣɑəɔɕ: ɝɗɌɍɌɫ ɐɚɝɞɟɛ-

əɚɝɞɨ ɐɌəəɚɕ ɞɑɡəɚɗɚɏɔɔ Ɏ ɤɔɜɚɖɚɕ ɛɜɌɖɞɔɖɑ; 

əɑɚɍɡɚɐɔɘɚɝɞɨ ɞɜɌəɝɛɚɜɞɔɜɚɎɖɔ ɛɌɢɔɑəɞɚɎ Ɏ 

ɖɌɍɔəɑɞ ȸȽȶȾ, ɣɞɚ ɍɧɎɌɑɞ əɑɎɚɓɘɚɒəɚ ɐɗɫ ɞɫ-

ɒɬɗɧɡ əɑɝɞɌɍɔɗɨəɧɡ ɛɌɢɔɑəɞɚɎ, ɔ ɞɜɑɍɟɑɞ ɍɚɗɑɑ 

ɝɗɚɒəɧɡ ɔ ɐɗɔɞɑɗɨəɧɡ ɛɜɚɞɔɎɚɩɛɔɐɑɘɔɣɑɝɖɔɡ 

ɘɑɜɚɛɜɔɫɞɔɕ; ɎɚɓɐɑɕɝɞɎɔɑ ɗɟɣɑɎɚɕ əɌɏɜɟɓɖɔ; 

P 
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1 - V.P. Demikhova City 

Clinical Hospital  (City 

Clinical Hospital No. 68 

in Moscow).  
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National Medical Re-

search Center of Surgery.  

Moscow, Russia.  
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ɎɧɝɚɖɌɫ ɛɚɞɜɑɍəɚɝɞɨ Ɏ ȸȽȶȾ ɐɗɫ ɐɔɌɏəɚɝɞɔɖɔ 

ɐɜɟɏɔɡ ɓɌɍɚɗɑɎɌəɔɕ. ȮɌɒəɧɘɔ ɛɜɑɔɘɟɥɑɝɞɎɌ-

ɘɔ Ɏ ɝɜɌɎəɑəɔɔ ɝ ȸȽȶȾ ɚɍɗɌɐɌɑɞ ɜɑəɞɏɑəɚɏɜɌ-

ɠɔɫ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ (ȼȯ) ɝ ɔɝɛɚɗɨɓɚɎɌ-

əɔɑɘ ɛɑɜɑɐɎɔɒəɧɡ (ɛɌɗɌɞəɧɡ) ɌɛɛɌɜɌɞɚɎ: 

ɍɚɗɨɤɌɫ ɐɚɝɞɟɛəɚɝɞɨ, ɚɞɝɟɞɝɞɎɔɑ əɑɚɍɡɚɐɔɘɚ-

ɝɞɔ ɞɜɌəɝɛɚɜɞɔɜɚɎɖɔ ɛɌɢɔɑəɞɌ, ɍɚɗɨɤɌɫ ɛɜɚ-

ɛɟɝɖəɌɫ ɝɛɚɝɚɍəɚɝɞɨ ɔ ɘɑəɨɤɑɑ Ɏɜɑɘɫ ɐɗɫ ɛɜɚ-

ɞɔɎɚɩɛɔɐɑɘɔɣɑɝɖɔɡ ɘɑɜɚɛɜɔɫɞɔɕ. ȺɐəɌɖɚ ȼȯ 

ɔɘɑɑɞ əɔɓɖɟɪ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ɛɜɔ Ɏɔɜɟɝəɧɡ 

ɛəɑɎɘɚəɔɫɡ, ɚɝɚɍɑəəɚ ɛɜɔ əɑɚɍɡɚɐɔɘɚɝɞɔ Ɏɧ-

ɫɎɗɑəɔɫ əɌɣɌɗɨəɧɡ ɔɓɘɑəɑəɔɕ [2]. 

ȿɗɨɞɜɌɓɎɟɖɚɎɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ (ȿȳȴ) ɗɑɏɖɔɡ 

ɞɌɖɒɑ ɫɎɗɫɑɞɝɫ ɘɑɞɚɐɚɘ ɎɔɓɟɌɗɔɓɌɢɔɔ ɛəɑɎɘɚ-

əɔɔ COVID-19, ɍɗɌɏɚɐɌɜɫ ɝɎɚɑɕ Ɏɧɝɚɖɚɕ ɣɟɎ-

ɝɞɎɔɞɑɗɨəɚɝɞɔ ɖ ɝɟɍɛɗɑɎɜɌɗɨəɧɘ ɔɓɘɑəɑəɔɫɘ 

ɗɑɏɖɔɡ. ɉɞɚ ɛɜɚɝɞɚɕ, ɍɧɝɞɜɧɕ, çɛɜɔɖɜɚɎɌɞəɧɕè, 

ɐɚɝɞɟɛəɧɕ, ɐɑɤɑɎɧɕ, əɑ ɝɎɫɓɌəəɧɕ ɝ ɚɍɗɟɣɑəɔ-

ɑɘ ɘɑɞɚɐ ɔɝɝɗɑɐɚɎɌəɔɫ. ȺɞɝɟɞɝɞɎɔɑ əɑɚɍɡɚɐɔ-

ɘɚɝɞɔ ɞɜɌəɝɛɚɜɞɔɜɚɎɖɔ ɛɌɢɔɑəɞɌ Ɏ ɚɞɐɑɗɨəɧɕ 

ɖɌɍɔəɑɞ ɐɗɫ ɔɝɝɗɑɐɚɎɌəɔɫ ɔ ɍɚɗɑɑ ɛɜɚɝɞɌɫ ɐɑɓ-

ɔəɠɑɖɢɔɫ ɟɗɨɞɜɌɓɎɟɖɚɎɚɏɚ ɌɛɛɌɜɌɞɌ, ɚɝɚɍɑəəɚ 

ɛɚɜɞɌɞɔɎəɚɏɚ, ɔɏɜɌɪɞ ɝɟɥɑɝɞɎɑəəɟɪ ɜɚɗɨ Ɏ 

ɚɏɜɌəɔɣɑəɔɔ ɜɌɝɛɜɚɝɞɜɌəɑəɔɫ ɔəɠɑɖɢɔɔ [3, 4]. 

ȺɐəɌɖɚ ɘəɚɒɑɝɞɎɑəəɧɑ ɚɏɜɌəɔɣɑəɔɫ ɘɑ-

ɞɚɐɌ: ɚɞɝɟɞɝɞɎɔɑ ɎɔɓɟɌɗɔɓɌɢɔɔ ɛɌɞɚɗɚɏɔɔ, əɑ 

ɐɚɝɞɔɏɌɪɥɑɕ ɛɚɎɑɜɡəɚɝɞɔ ɗɑɏɖɚɏɚ, əɑɎɚɓɘɚɒ-

əɚɝɞɨ ɚɛɜɑɐɑɗɑəɔɫ ɏɗɟɍɔəɧ ɜɌɝɛɜɚɝɞɜɌəɑəɔɫ 

Ɏɔɐɔɘɧɡ ɔɓɘɑəɑəɔɕ ɔ ɐɜɟɏɔɑ ɚɏɜɌəɔɣɑəɔɫ, 

ɝɞɌɎɫɞ ɛɚɐ ɝɚɘəɑəɔɑ ɢɑəəɚɝɞɨ ɔɝɛɚɗɨɓɚɎɌəɔɫ 

ȿȳȴ ɗɑɏɖɔɡ. 

Ȯ əɌɤɑɕ ɝɞɜɌəɑ ȿȳȴ ɗɑɏɖɔɡ ɟ ɛɌɢɔɑəɞɚɎ ɝ 

COVID -19 ɛəɑɎɘɚəɔɑɕ ɫɎɗɫɑɞɝɫ ɗɔɤɨ ɐɚɛɚɗəɔ-

ɞɑɗɨəɧɘ ɘɑɞɚɐɚɘ ɎɔɓɟɌɗɔɓɌɢɔɔ, əɑ Ɏɖɗɪɣɑəɚ Ɏ 

ɖɗɔəɔɣɑɝɖɔɑ ɜɑɖɚɘɑəɐɌɢɔɔ ɔ ɝɞɌəɐɌɜɞɧ ɚɖɌɓɌ-

əɔɫ ɘɑɐɔɢɔəɝɖɚɕ ɛɚɘɚɥɔ ɛɚ ɐɔɌɏəɚɝɞɔɖɑ ɔ ɗɑ-

ɣɑəɔɪ Ɏəɑɍɚɗɨəɔɣəɚɕ ɛəɑɎɘɚəɔɔ [2].  

Ȯ ɛɚɝɗɑɐəɔɑ əɑɝɖɚɗɨɖɚ ɘɑɝɫɢɑɎ ɛɚɫɎɔɗɚɝɨ 

ɍɚɗɨɤɚɑ ɖɚɗɔɣɑɝɞɎɚ ɔɝɝɗɑɐɚɎɌəɔɕ, ɟɖɌɓɧɎɌɪ-

ɥɔɡ əɌ ɞɚ, ɣɞɚ ȿȳȴ ɗɑɏɖɔɡ ɝɜɌɎəɔɘɚ ɝ ȸȽȶȾ ɔ 

ɍɚɗɑɑ ɔəɠɚɜɘɌɞɔɎəɚ, ɣɑɘ ɝɞɌəɐɌɜɞəɌɫ ɜɑəɞɏɑ-

əɚɏɜɌɠɔɫ ɐɗɫ ɚɢɑəɖɔ ɛəɑɎɘɚəɔɔ ɔ ȺȼȰȽ [5]. 

Ȭ ɟɣɔɞɧɎɌɫ ɘəɚɏɚɣɔɝɗɑəəɧɑ ɛɜɑɔɘɟɥɑ-

ɝɞɎɌ ɘɑɞɚɐɌ, ɌɖɞɟɌɗɨəɧɑ ɔɘɑəəɚ ɐɗɫ ɘɌɝɝɚɎɧɡ 

ɔəɠɑɖɢɔɚəəɧɡ ɓɌɍɚɗɑɎɌəɔɕ, Ɏɚɛɜɚɝ ɔɓɟɣɑəɔɫ ɔ 

ɛɚɐɞɎɑɜɒɐɑəɔɫ Ɏɚɓɘɚɒəɚɝɞɑɕ ȿȳȴ Ɏ ɐɔɌɏəɚ-

ɝɞɔɖɑ COVID-19 ɖɜɌɕəɑ ɎɌɒɑə. 

ɂɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. 

Ⱥɢɑəɔɞɨ Ɏɚɓɘɚɒəɚɝɞɔ ȿȳ-ɔɝɝɗɑɐɚɎɌəɔɫ 

ɗɑɏɖɔɡ Ɏ ɐɔɌɏəɚɝɞɔɖɑ ɛəɑɎɘɚəɔɔ COVID-19.  

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. Ȯ ɛɑɜɔɚɐ ɝ ɘɌɜɞɌ 

ɛɚ ɘɌɕ 2020 ɏɚɐɌ Ɏ ȯȶȭ ɔɘ. Ȯ.Ȼ. ȰɑɘɔɡɚɎɌ, 

ɠɟəɖɢɔɚəɔɜɟɪɥɑɕ ɖɌɖ ȶɚɎɔɐəɧɕ ɢɑəɞɜ, 150 

ɛɌɢɔɑəɞɌɘ Ɏɧɛɚɗəɑəɚ ȿȳȴ ɗɑɏɖɔɡ. Ȯ ɔɝɝɗɑɐɚ-

ɎɌəɔɑ Ɏɖɗɪɣɔɗɔ 65 ɛɌɢɔɑəɞɚɎ (50 ɒɑəɥɔə ɔ 15 

ɘɟɒɣɔə) ɝ ɛɚɐɚɓɜɑəɔɑɘ əɌ əɚɎɟɪ ɖɚɜɚəɌɎɔɜɟɝ-

əɟɪ ɔəɠɑɖɢɔɪ (COVID-19), ɖɚɞɚɜɧɘ ɝ ɔəɞɑɜɎɌ-

ɗɚɘ əɑ ɍɚɗɑɑ 24 ɣɌɝɌ ɍɧɗɚ Ɏɧɛɚɗəɑəɚ ȿȳȴ ɔ 

ȸȽȶȾ ɗɑɏɖɔɡ. ȮɚɓɜɌɝɞ ɛɌɢɔɑəɞɚɎ, Ɏɖɗɪɣɑəəɧɡ 

Ɏ ɔɝɝɗɑɐɚɎɌəɔɑ, ɎɌɜɨɔɜɚɎɌɗ Ɏ ɛɜɑɐɑɗɌɡ ɚɞ 23 ɐɚ 

98 ɗɑɞ ɔ Ɏ ɝɜɑɐəɑɘ ɝɚɝɞɌɎɗɫɗ 52,8 ɏɚɐɌ. 

Ȯɝɑɘ ɛɌɢɔɑəɞɌɘ ɚɢɑəɔɎɌɗɔ ɠɟəɖɢɔɪ ɐɧ-

ɡɌəɔɫ əɌ ɘɚɘɑəɞ ɛɜɚɎɑɐɑəɔɫ ȿȳȴ ɔ ȸȽȶȾ. ȹɑ 

ɞɜɑɍɚɎɌɗɔ ɖɔɝɗɚɜɚɐəɚɕ ɛɚɐɐɑɜɒɖɔ əɌ ɝɌɘɚɝɞɚ-

ɫɞɑɗɨəɚɘ ɐɧɡɌəɔɔ 47 (72,3%) ɛɌɢɔɑəɞɚɎ, ɔɓ əɔɡ 

ɔɘɑɗɔ əɚɜɘɌɗɨəɟɪ ɝɌɞɟɜɌɢɔɪ (ɍɚɗɨɤɑ 95%) 37 

(56,9%), ɔ ɝəɔɒɑəəɟɪ (ɚɞ 89% ɐɚ 94%) ð 10 

(15,4%). ȴəɝɟɠɠɗɫɢɔɫ ɖɔɝɗɚɜɚɐɌ ɞɜɑɍɚɎɌɗɌɝɨ 4 

(6,2%) ɛɌɢɔɑəɞɌɘ, əɑɔəɎɌɓɔɎəɌɫ Ɏɑəɞɔɗɫɢɔɫ 

ɗɑɏɖɔɡ (ȹȮȷ) ɛɜɚɎɚɐɔɗɌɝɨ 6 (9,2%) ɛɌɢɔɑəɞɌɘ, 

ɔɝɖɟɝɝɞɎɑəəɌɫ Ɏɑəɞɔɗɫɢɔɫ ɗɑɏɖɔɡ (ȴȮȷ) ð 8 

(12,3%)  

ȰɔɌɏəɚɓ əɚɎɌɫ ɖɚɜɚəɌɎɔɜɟɝəɌɫ ɔəɠɑɖɢɔɫ 

ɍɧɗ ɟɝɞɌəɚɎɗɑə əɌ ɚɝəɚɎɌəɔɔ ɛɚɗɚɒɔɞɑɗɨəɚɏɚ 

ɜɑɓɟɗɨɞɌɞɌ ɛɚɗɔɘɑɜɌɓəɚɕ ɢɑɛəɚɕ ɜɑɌɖɢɔɔ (Ȼɂȼ) 

əɌ  ɝɚɐɑɜɒɌəɔɑ ȼȹȶ SARS-CoV-2 Ɏ ɚɞɐɑɗɫɑɘɚɘ 

ɔɓ əɚɝɚɏɗɚɞɖɔ, Ɏɑɜɡəɔɡ ɐɧɡɌɞɑɗɨəɧɡ ɛɟɞɑɕ, 

ɘɚɖɜɚɞɧ ɟ 58 ɛɌɢɔɑəɞɚɎ; ɐɌəəɧɕ ɐɔɌɏəɚɓ ɍɧɗ 

ɛɚɝɞɌɎɗɑə ɛɚ ɝɚɣɑɞɌəɔɪ ɞɔɛɔɣəɚɕ ɖɗɔəɔɣɑɝɖɚɕ 

ɖɌɜɞɔəɧ ɔ ɡɌɜɌɖɞɑɜəɧɘ ɔɓɘɑəɑəɔɫɘ əɌ ȸȽȶȾ 

ɛɜɔ ɚɞɜɔɢɌɞɑɗɨəɚɘ ɜɑɓɟɗɨɞɌɞɑ Ȼɂȼ ɟ 7 ɛɌɢɔɑə-

ɞɚɎ. 

ȻɌɢɔɑəɞɧ ɍɧɗɔ ɜɌɓɐɑɗɑəɧ əɌ ɐɎɑ ɏɜɟɛɛɧ 

Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɝɜɚɖɌ ɚɞ əɌɣɌɗɌ ɓɌɍɚɗɑɎɌəɔɫ 

ɔ ɚɞ əɌɗɔɣɔɫ ɟ əɔɡ ɛɜɔɓəɌɖɚɎ ɎɧɓɐɚɜɚɎɗɑəɔɫ ð 

əɚɜɘɌɗɔɓɌɢɔɔ ɝɌɞɟɜɌɢɔɔ əɌ ɝɌɘɚɝɞɚɫɞɑɗɨəɚɘ 

ɐɧɡɌəɔɔ, ɝəɔɒɑəɔɫ ɞɑɘɛɑɜɌɞɟɜɧ ɞɑɗɌ (əɔɒɑ 

37,5ÁȽ), ɛɚɗɚɒɔɞɑɗɨəɚɕ ɐɔəɌɘɔɖɔ ɛɚ ɐɜɟɏɔɘ 

ɔɘɑɪɥɔɘɝɫ ɒɌɗɚɍɌɘ (ɍɚɗɔ Ɏ ɏɜɟɐəɚɕ ɖɗɑɞɖɑ, 

ɣɟɎɝɞɎɚ ɓɌɗɚɒɑəəɚɝɞɔ Ɏ ɏɜɟɐɔ). Ȯ 1-ɟɪ ɏɜɟɛɛɟ 

Ɏɚɤɗɔ 48 (73,8%) ɛɌɢɔɑəɞɚɎ, ɖɚɞɚɜɧɑ əɌɡɚɐɔ-

ɗɔɝɨ Ɏ ɝɞɌɐɔɔ əɌɣɌɗɌ ɔɗɔ ɜɌɓɏɌɜɌ ɓɌɍɚɗɑɎɌəɔɫ; 

Ɏɚ 2-ɟɪ ɏɜɟɛɛɟ ð 17 (26,2%) ɛɌɢɔɑəɞɚɎ, ɖɚɞɚɜɧɑ 

ɔɘɑɗɔ ɛɑɜɑɣɔɝɗɑəəɧɑ Ɏɧɤɑ ɛɜɔɓəɌɖɔ Ɏɧɓɐɚ-

ɜɚɎɗɑəɔɫ ɔɗɔ ɎɧɜɌɒɑəəɚɕ ɛɚɗɚɒɔɞɑɗɨəɚɕ ɐɔ-

əɌɘɔɖɔ, Ɍ ɞɌɖɒɑ ɟ ɩɞɔɡ ɛɌɢɔɑəɞɚɎ ɝɜɚɖ ɚɞ 

əɌɣɌɗɌ ɓɌɍɚɗɑɎɌəɔɫ ɝɚɝɞɌɎɗɫɗ ɍɚɗɑɑ 7 ɐəɑɕ. 

ȸȽȶȾ ɗɑɏɖɔɡ ɎɧɛɚɗəɫɗɌɝɨ Ɏ əɌɞɔɎəɚɘ 

ɜɑɒɔɘɑ Ɏ ɛɚɗɚɒɑəɔɔ ɛɌɢɔɑəɞɌ ɗɑɒɌ əɌ ɝɛɔəɑ, 

ɚɢɑəɔɎɌɗɔɝɨ ɜɌɝɛɜɚɝɞɜɌəɑəəɚɝɞɨ ɔ Ɏɔɐɧ ɛɚɜɌ-

ɒɑəɔɫ ɗɑɏɖɔɡ, ɝɞɑɛɑəɨ Ɏɑɜɚɫɞəɚɝɞɔ COVID-19.  

Ƚ ɛɚɘɚɥɨɪ ȸȽȶȾ ɚɢɑəɔɎɌɗɌɝɨ ɞɫɒɑɝɞɨ 

ɛɚɜɌɒɑəɔɫ ɗɑɏɚɣəɚɕ ɞɖɌəɔ əɌ ɚɝəɚɎɌəɔɔ ɝɟɘ-

ɘɌɜəɚɏɚ ɚɍɦɑɘɌ ɔɓɘɑəɑəɔɕ ɗɑɏɚɣəɚɕ ɞɖɌəɔ: 

ɟɣɌɝɞɖɚɎ çɘɌɞɚɎɚɏɚ ɝɞɑɖɗɌè ɔ ɖɚəɝɚɗɔɐɌɢɔɕ. 

Ƚɞɑɛɑəɨ ɞɫɒɑɝɞɔ ç1è ɝɚɚɞɎɑɞɝɞɎɚɎɌɗɌ ɛɚɜɌɒɑ-

əɔɪ 0-25% ɛɌɜɑəɡɔɘɧ ɗɑɏɖɔɡ, ɝɞɑɛɑəɨ ç2è ɝɚɚɞ-

ɎɑɞɝɞɎɚɎɌɗɌ ɛɚɜɌɒɑəɔɪ 25-50%, ç3è ð 50-75%, 

ç4è ð 75-100% [6].  

ȿȳȴ ɗɑɏɖɔɡ ɛɜɚɎɚɐɔɗɔ ɛɚ 20-ɓɚəəɚɘɟ ɛɜɚ-

ɞɚɖɚɗɟ, ɔɝɛɚɗɨɓɟɫ ɖɚəɎɑɖɝəɧɑ ɔ/ɔɗɔ ɗɔəɑɕəɧɑ 

ɐɌɞɣɔɖɔ ɝ ɜɌɍɚɣɑɕ ɣɌɝɞɚɞɚɕ ɚɞ 3 ɐɚ 12 ȸȯɢ. 

ȿȳȴ Ɏɧɛɚɗəɫɗɚɝɨ ɛɚ ɛɌɜɌɝɞɑɜəɌɗɨəɚɕ, ɛɑɜɑɐ-

əɑɛɚɐɘɧɤɑɣəɚɕ, ɓɌɐəɑɛɚɐɘɧɤɑɣəɚɕ, ɛɌɜɌɎɑɜ-

ɞɑɍɜɌɗɨəɚɕ ɗɔəɔɫɘ. ȯɚɜɔɓɚəɞɌɗɨəɚɑ ɐɑɗɑəɔɑ əɌ 

ɓɚəɧ ɚɝɟɥɑɝɞɎɗɫɗɚɝɨ ɛɜɔɍɗɔɓɔɞɑɗɨəɧɘ ɐɑɗɑəɔ-

ɑɘ ɎɔɓɟɌɗɔɓɔɜɟɑɘɚɏɚ ɗɑɏɖɚɏɚ əɌ ɜɌɎəɧɑ 2 ɔɗɔ 3 

ɣɌɝɞɔ. ȽɡɑɘɌ Ɏɧɛɚɗəɑəɔɫ ȿȳȴ ɗɑɏɖɔɡ ɛɜɑɐɝɞɌɎ-

ɗɑəɌ əɌ ɜɔɝɟəɖɑ 1. ȿɎɑɗɔɣɑəɔɑ ɖɚɗɔɣɑɝɞɎɌ 

ɚɝɘɌɞɜɔɎɌɑɘɧɡ  ɓɚə  ɛɜɚɞɚɖɚɗɌ (ɝ  12 -ɓɚəəəɚɏɚ,  
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ɔɝɛɚɗɨɓɟɑɘɚɏɚ Ɏ ɍɚɗɨɤɔəɝɞɎɑ ɔɝɝɗɑɐɚɎɌəɔɕ [7 - 

9] ɐɚ 20-ɓɚəəɚɏɚ) Ɏɧɛɚɗəɑəɚ ɝ ɢɑɗɨɪ ɛɚɎɧɤɑ-

əɔɫ ɞɚɣəɚɝɞɔ ɐɔɌɏəɚɝɞɔɖɔ ɓɌ ɝɣɑɞ ɍɚɗɑɑ ɛɚ-

ɐɜɚɍəɚɏɚ ɚɝɘɚɞɜɌ ɘɌɖɝɔɘɌɗɨəɚɕ ɛɚɎɑɜɡəɚɝɞɔ 

ɗɑɏɖɔɡ. 

ȺɣɔɝɞɖɌ, ɚɍɑɓɓɌɜɌɒɔɎɌəɔɑ ɚɍɚɜɟɐɚɎɌəɔɫ 

ɔ ɍɑɓɚɛɌɝəɚɑ ɛɜɚɎɑɐɑəɔɑ ɟɗɨɞɜɌɓɎɟɖɚɎɚɏɚ ɔɝ-

ɝɗɑɐɚɎɌəɔɫ Ɏ ɟɝɗɚɎɔɫɡ COVID-19 ɚɝɟɥɑɝɞɎɗɫ-

ɗɚɝɨ Ɏ ɝɚɚɞɎɑɞɝɞɎɔɔ ɝ ɚɠɔɢɔɌɗɨəɧɘɔ ɜɑɖɚɘɑə-

ɐɌɢɔɫɘɔ [10]. 

Ȱɗɫ ɚɍɗɑɏɣɑəɔɫ ɔəɞɑɜɛɜɑɞɌɢɔɔ ɐɌəəɧɡ ɔ 

ɟɐɚɍɝɞɎɌ ɐɔəɌɘɔɣɑɝɖɚɏɚ ɖɚəɞɜɚɗɫ ɟɗɨɞɜɌɓɎɟɖɚ-

Ɏɧɑ ɔɓɘɑəɑəɔɫ Ɏ ɗɑɏɖɔɡ, ɡɌɜɌɖɞɑɜəɧɑ ɐɗɫ 

COVID -19, ɖɗɌɝɝɔɠɔɢɔɜɚɎɌɗɔ ɛɚ ɟɒɑ ɚɛɔɝɌə-

əɧɘ Ɏ ɗɔɞɑɜɌɞɟɜɑ ɏɜɌɐɌɢɔɫɘ [11]: ɚɞɝɟɞɝɞɎɔɑ 

ɛɌɞɚɗɚɏɔɔ, ɟɘɑɜɑəəɧɑ ɔəɞɑɜɝɞɔɢɔɌɗɨəɧɑ ɔɓɘɑ-

əɑəɔɫ, ɎɧɜɌɒɑəəɧɑ ɔəɞɑɜɝɞɔɢɔɌɗɨəɧɑ ɔɓɘɑəɑ-

əɔɫ ɝ ɘɔɖɜɚɖɚəɝɚɗɔɐɌɢɔɫɘɔ ɔɗɔ ɍɑɓ əɔɡ, ɖɚɜ-

ɞɔɖɌɗɨəɧɑ ɔ ɚɍɤɔɜəɧɑ ɖɚəɝɚɗɔɐɌɢɔɔ.   

ȽɞɌɞɔɝɞɔɣɑɝɖɔɕ ɌəɌɗɔɓ Ɏɧɛɚɗəɑə ɝ ɛɚɘɚ-

ɥɨɪ ɛɜɚɏɜɌɘɘɧ Statistica. 

ȼɑɓɟɗɨɞɌɞɧ.  

Ȼɜɔ ɝɚɛɚɝɞɌɎɗɑəɔɔ ɟɘɑɜɑəəɧɡ ɔ ɎɧɜɌ-

ɒɑəəɧɡ ɔəɞɑɜɝɞɔɢɔɌɗɨəɧɡ ɔɓɘɑəɑəɔɕ, ɎɧɫɎ-

ɗɑəəɧɡ ɛɜɔ ȿȳȴ ɔ ɔɓɘɑəɑəɔɕ, ɎɔɓɟɌɗɔɓɔɜɟɑɘɧɡ 

ɛɜɔ ȸȽȶȾ Ɏ ɩɞɔɡ ɒɑ ɘɑɝɞɌɡ, ɚɖɌɓɌɗɚɝɨ, ɣɞɚ ȿȳ-

ɛɜɔɓəɌɖɔ, ɖɚɞɚɜɧɑ ɠɚɜɘɌɗɨəɚ ɛɚɐɡɚɐɔɗɔ ɛɚɐ 

ɚɐəɟ ɔ ɞɟ ɒɑ ɏɜɌɐɌɢɔɪ, ɔɘɑɗɔ ɜɌɓɗɔɣəɧɑ ɛɜɚ-

ɫɎɗɑəɔɫ əɌ ȸȽȶȾ ɔ, ɝɚɚɞɎɑɞɝɞɎɑəəɚ, ɛɚ-

ɜɌɓəɚɘɟ ɟɣɔɞɧɎɌɗɔɝɨ ɛɜɔ ɚɢɑəɖɑ ɞɫɒɑɝɞɔ ɛɚ-

ɜɌɒɑəɔɫ ɗɑɏɖɔɡ. ȿɣɔɞɧɎɌɫ ɩɞɚ, ɔɓɎɑɝɞəɌɫ ɝɔ-

ɝɞɑɘɌ ɏɜɌɐɌɢɔɔ ɍɧɗɌ əɌɘɔ ɎɔɐɚɔɓɘɑəɑəɌ ɔ 

ɟɝɚɎɑɜɤɑəɝɞɎɚɎɌəɌ. ȹɌɜɫɐɟ ɝ ɚɍɥɑɔɓɎɑɝɞəɧɘɔ 

ɡɌɜɌɖɞɑɜɔɝɞɔɖɌɘɔ Ȯ-ɗɔəɔɕ (ɚɞɡɚɐɫɞ ɚɞ ɛɗɑɎ-

ɜɌɗɨəɚɕ ɗɔəɔɔ, ɐɚɝɞɔɏɌɪɞ əɔɒəɑɕ ɏɜɌəɔɢɧ 

ɩɖɜɌəɌ, ɝɞɔɜɌɪɞ ɏɚɜɔɓɚəɞɌɗɨəɧɑ Ȭ-ɗɔəɔɔ, ɐɎɔ-

ɏɌɪɞɝɫ Ɏɘɑɝɞɑ ɝ ɛɗɑɎɜɌɗɨəɚɕ ɗɔəɔɑɕ (ɜɔɝ. 2)), 

əɌɘɔ ɍɧɗɔ Ɏɧɐɑɗɑəɧ ɑɥɑ ɐɎɌ ɛɜɔɓəɌɖɌ Ȯ-

ɗɔəɔɔ ð əɌɝɧɥɑəəɚɝɞɨ ɔ ɞɚɗɥɔəɌ. 

ȰɚɍɌɎɗɑəɔɑ əɚɎɧɡ ɡɌɜɌɖɞɑɜɔɝɞɔɖ Ȯ-ɗɔəɔɕ 

ɛɚɎɗɔɫɗɚ əɌ ɛɑɜɑɜɌɝɛɜɑɐɑɗɑəɔɑ ɎɧɫɎɗɫɑɘɧɡ 

ɔɓɘɑəɑəɔɕ ɗɑɏɖɔɡ Ɏəɟɞɜɔ ɏɜɌɐɌɢɔɕ. 

ȿɘɑɜɑəəɧɑ ɔəɞɑɜɝɞɔɢɔɌɗɨəɧɑ ɔɓɘɑəɑəɔɫ 

ɝɚɚɞɎɑɞɝɞɎɟɪɞ əɑɔɓɘɑəɑəəɚɕ ɟɞɚɗɥɑəəɚɕ əɑ-

ɜɚɎəɚɕ ɛɗɑɎɜɌɗɨəɚɕ ɗɔəɔɔ ɔ ɘəɚɒɑɝɞɎɑəəɧɘ 

Ȯ-ɗɔəɔɫɘ (ɍɚɗɨɤɑ 2 ɤɞ.). ɁɌɜɌɖɞɑɜɔɝɞɔɖɌ Ȯ-

ɗɔəɔɕ Ɏ ɩɞɚɕ ɏɜɌɐɌɢɔɔ əɌ ɚɝəɚɎɑ əɚɎɧɡ ɛɜɔ-

ɓəɌɖɚɎ: əɑɔəɞɑəɝɔɎəɧɑ çɛɚɗɟɛɜɚɓɜɌɣəɧɑè (ɩɡɚ-

ɏɑəəɚɝɞɨ ɖɚɞɚɜɧɡ əɔɒɑ ɩɡɚɏɑəəɚɝɞɔ ɛɗɑɎɜɌɗɨ-

əɚɕ ɗɔəɔɔ), ɞɚəɖɔɑ (ɘɌɖɝɔɘɌɗɨəɌɫ ɞɚɗɥɔəɌ ɐɚ 

3 ɘɘ Ɏ ɘɑɝɞɑ ɚɞɡɚɒɐɑəɔɫ ɚɞ ɛɗɑɎɜɌɗɨəɚɕ ɗɔəɔɔ) 

ɍɑɓ ɘɔɖɜɚɖɚəɝɚɗɔɐɌɢɔɕ (ɜɔɝ. 3). ȰɌəəɧɑ ɔɓɘɑ-

əɑəɔɫ ɍɧɗɔ ɎɧɫɎɗɑəɧ ɟ 28 ɛɌɢɔɑəɞɚɎ, ɚəɔ əɑ 

ɝɚɚɞɎɑɞɝɞɎɚɎɌɗɔ əɔɖɌɖɔɘ ɝɟɍɛɗɑɎɜɌɗɨəɧɘ ɔɓ-

ɘɑəɑəɔɫɘ əɌ ȸȽȶȾ. 

ȮɧɜɌɒɑəəɧɑ ɔəɞɑɜɝɞɔɢɔɌɗɨəɧɑ ɔɓɘɑəɑ-

əɔɫ ɛɜɔ ȿȳȴ Ɏɧɏɗɫɐɫɞ ɖɌɖ ɝɗɔɎɌɪɥɔɑɝɫ ɘɑɒɐɟ 

ɝɚɍɚɕ Ȯ-ɗɔəɔɔ ɗɪɍɚɕ ɔəɞɑəɝɔɎəɚɝɞɔ (ɞɚɗɥɔəɌ 

ɍɚɗɑɑ 1 ɝɘ), ɣɌɝɞɚ ɝ ɠɚɜɘɔɜɚɎɌəɔɑɘ ɠɚɖɌɗɨəɧɡ 

ɟɣɌɝɞɖɚɎ ɝɛɗɚɤəɚɏɚ ɩɡɚɏɑəəɚɏɚ ɠɚəɌ ɓɌ ɛɗɑɎ-

ɜɌɗɨəɚɕ ɗɔəɔɑɕ ð ɓɚə çɍɑɗɚɏɚ ɗɑɏɖɚɏɚè. ȾɌɖɔɑ 

ɔɓɘɑəɑəɔɫ ɎɧɫɎɗɫɗɔɝɨ Ɏ əɌɣɌɗɨəɟɪ ɠɌɓɟ ɔ ɠɌ-

ɓɟ ɜɌɓɏɌɜɌ ɛəɑɎɘɚəɔɔ COVID-19 ɔ Ɏ 100% ɝɗɟ-

ɣɌɑɎ ɝɚɚɞɎɑɞɝɞɎɚɎɌɗɔ ɝɟɍɛɗɑɎɜɌɗɨəɧɘ ɓɚəɌɘ 

ɘɌɞɚɎɚɏɚ ɝɞɑɖɗɌ ɞɌɖɚɏɚ ɒɑ ɜɌɓɘɑɜɌ əɌ ȸȽȶȾ. 

ȰɌɒɑ ɛɜɔ ɘəɚɒɑɝɞɎɑəəɚɘ ɔ ɞɫɒɑɗɚɘ ɛɚɜɌɒɑ-

əɔɔ ɚɞɘɑɣɌɗɔɝɨ əɑɜɌɎəɚɘɑɜəɚɝɞɨ ɔ ɚɣɌɏɚɎɚɝɞɨ 

ɎɧɜɌɒɑəəɧɡ ɔəɞɑɜɝɞɔɢɔɌɗɨəɧɡ ɔɓɘɑəɑəɔɕ ɝ 

ɎɔɓɟɌɗɔɓɌɢɔɑɕ Ȭ-ɗɔəɔɕ ɘɑɒɐɟ əɔɘɔ, Ɏ ɚɞɗɔɣɔɑ 

ɚɞ ɐɔɠɠɟɓəɚɏɚ ɛɚɜɌɒɑəɔɫ ɗɑɏɖɚɏɚ, əɌɛɜɔɘɑɜ, 

ɛɜɔ ɚɞɑɖɑ. 

Ȯ ɏɜɌɐɌɢɔɪ ɎɧɜɌɒɑəəɧɡ ɔəɞɑɜɝɞɔɢɔɌɗɨ-

əɧɡ ɔɓɘɑəɑəɔɕ əɌɘɔ ɞɌɖɒɑ ɍɧɗɔ ɐɚɍɌɎɗɑəɧ 

əɑɝɗɔɎɌɪɥɔɑɝɫ, Ɏ ɞɚɘ ɣɔɝɗɑ  ɔ  ɑɐɔəɔɣəɧɑ  Ɏɧ- 

 

ȼɔɝ. 1 Ɍ (Fig. 1 Ɍ) 

 

ȼɔɝ. 1 ɍ (Fig. 1 b) 

ȼɔɝ. 1.      ȽɡɑɘɌ 20-ɞɔ ɓɚəəɚɏɚ ɛɜɚɞɚɖɚɗɌ ȿȳȴ ɗɑɏɖɔɡ. 

Ɍ ð ɛɑɜɑɐəɔɑ ɔ ɛɑɜɑɐəɑɍɚɖɚɎɧɑ ɓɚəɧ; ɍ ð ɓɌɐəɔɑ ɔ ɓɌɐəɑɍɚɖɚɎɧɑ ɓɚəɧ.  

Fig. 1.   Scheme of a 20 -zone lung ultrasound protocol . 

Ɍ ð anterior and anterolateral zones; b ð posterior and posterolateral zones.  
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ȼɔɝ. 2 Ɍ (Fig. 2 Ɍ) 

 

ȼɔɝ. 2 ɍ (Fig. 2 b) 

ȼɔɝ. 2.    ȿȳȴ. Ȯ-ɗɔəɔɕ ɔɗɔ ɌɜɞɑɠɌɖɞɧ ɡɎɚɝɞɌ ɖɚɘɑɞɧ. 

Ɍ ð ɩɡɚɏɜɌɘɘɌ: ɍ ð ɝɡɑɘɌɞɔɣɑɝɖɚɑ ɔɓɚɍɜɌɒɑəɔɑ. 1 ð ɛɑɜɑɐəɫɫ ɏɜɟɐəɌɫ ɝɞɑəɖɌ; 2 ð ɛɗɑɎɜɌɗɨəɌɫ ɗɔəɔɫ; 3 ð Ȭ-

ɗɔəɔɫ; 4 ð ɎɧɜɌɒɑəəɧɑ ɔəɞɑɜɝɞɔɢɔɌɗɨəɧɑ ɔɓɘɑəɑəɔɫ çɍɑɗɚɑ ɗɑɏɖɚɑè; 5 ð əɚɜɘɌɗɨəɚɑ ɗɑɏɖɚɑ.  

Fig. 2.   Ultrasound. B -lines or comet tail artifacts . 

a ð echogram; b ð schematic representation. 1 ð anterior chest wall; 2 ð pleural line; 3 ð  A-line; 4 ð pronounced 

interstitial changes "white lung";  5 ð normal lung.  

 

ȼɔɝ. 3 (Fig. 3) 

ȼɔɝ. 3.    ȿȳ-ɔɓɚɍɜɌɒɑəɔɑ əɑɟɞɚɗɥɑəəɧɡ əɑɔəɞɑəɝɔɎəɧɡ Ȯ-ɗɔəɔɕ (ɖɜɌɝəɧɑ ɝɞɜɑɗɖɔ). 

Fig. 3.    Ultrasound image of non -thickened low -intensity B -lines (red arrows).   

http://www.rejr.ru/


   RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY  

 

  | www.rejr.ru | REJR. 2021; 11 (1):15-27       DOI:10.21569/2222-7415-2021-11-1-15-27        ʉʪʨʘʥʠʮʘ  20 
  

ɝɚɖɚɕ ɔəɞɑəɝɔɎəɚɝɞɔ ɟɞɚɗɥɑəəɧɑ Ȯ-ɗɔəɔɔ (ɩɡɚ-

ɏɑəəɚɝɞɨ ɖɚɞɚɜɧɡ ɝɚɚɞɎɑɞɝɞɎɟɑɞ ɩɡɚɏɑəəɚɝɞɔ 

ɛɗɑɎɜɌɗɨəɚɕ ɗɔəɔɔ, Ɍ ɞɚɗɥɔəɌ ɍɚɗɑɑ 3 ɘɘ Ɏ ɘɑ-

ɝɞɑ ɚɞɡɚɒɐɑəɔɫ ɚɞ ɛɗɑɎɜɌɗɨəɚɕ ɗɔəɔɔ), ɖɌɖ ɝ 

ɘɔɖɜɚɖɚəɝɚɗɔɐɌɢɔɫɘɔ, ɞɌɖ ɔ ɍɑɓ əɔɡ (ɜɔɝ. 4). 

ȾɌɖɔɑ ɚɐɔəɚɣəɧɑ ɟɞɚɗɥɑəəɧɑ ɔ/ɔɗɔ ɔəɞɑəɝɔɎ-

əɧɑ Ȯ-ɗɔəɔɔ ɎɝɞɜɑɣɌɗɔɝɨ ɛɜɔ ɟɘɑəɨɤɑəɔɔ ɔ 

ɟɛɗɚɞəɑəɔɔ ɓɚə çɘɌɞɚɎɚɏɚ ɝɞɑɖɗɌè əɌ ȸȽȶȾ əɌ 

ɝɞɌɐɔɔ ɜɑɖɚəɎɌɗɑɝɢɑəɢɔɔ.  

ȮɧɜɌɒɑəəɧɑ ɔəɞɑɜɝɞɔɢɔɌɗɨəɧɑ ɔɓɘɑəɑ-

əɔɫ ɍɧɗɔ ɎɧɫɎɗɑəɧ ɟ 50 ɛɌɢɔɑəɞɚɎ. 

ȶɚɜɞɔɖɌɗɨəɧɑ ɔ ɝɑɏɘɑəɞɌɜəɧɑ ɖɚəɝɚɗɔɐɌ-

ɢɔɔ ɎɔɓɟɌɗɔɓɔɜɚɎɌɗɔɝɨ Ɏ Ɏɔɐɑ ɏɔɛɚɩɡɚɏɑəəɧɡ 

ɍɑɓɎɚɓɐɟɤəɧɡ ɓɚə ð ɓɚə çɚɛɑɣɑəɑəɔɫè ɗɑɏɚɣəɚɕ 

ɞɖɌəɔ, ɣɌɝɞɚ ɝ Ɏɚɓɐɟɤəɚɕ ɌɩɜɚɍɜɚəɡɚɏɜɌɘɘɚɕ, 

ɔ ɍɧɗɔ ɎɧɫɎɗɑəɧ ɟ 21 ɛɌɢɔɑəɞɌ. Ȯ ɜɑɒɔɘɑ ɂȰȶ 

ɖɜɚɎɚɞɚɖ Ɏ ɎɔɓɟɌɗɔɓɔɜɟɑɘɧɡ ɖɚəɝɚɗɔɐɌɢɔɫɡ əɑ 

ɜɑɏɔɝɞɜɔɜɚɎɌɗɔ əɔ ɟ ɚɐəɚɏɚ ɍɚɗɨəɚɏɚ (100% 

əɌɍɗɪɐɑəɔɕ). ȰɚɗɑɎɧɑ ɔ ɍɚɗɑɑ ɚɍɤɔɜəɧɑ ɖɚəɝɚ-

ɗɔɐɌɢɔɔ Ɏ əɌɤɑɘ ɔɝɝɗɑɐɚɎɌəɔɔ əɑ ɎɝɞɜɑɣɌɗɔɝɨ. 

ȽɟɍɛɗɑɎɜɌɗɨəɚ ɜɌɝɛɚɗɚɒɑəəɧɑ ɖɚəɝɚɗɔɐɌɢɔɔ, 

ɎɧɫɎɗɫɑɘɧɑ ɛɜɔ ȿȳȴ ɗɑɏɖɔɡ, ɝɚɚɞɎɑɞɝɞɎɚɎɌɗɔ 

ɖɚəɝɚɗɔɐɌɢɔɫɘ ɛɜɔ ȸȽȶȾ.  

Ⱥɢɑəɖɟ ɛɚ ɏɜɌɐɌɢɔɫɘ ɛɜɚɎɚɐɔɗɔ Ɏ ɖɌɒ-

ɐɚɕ ɓɚəɑ ɝɖɌəɔɜɚɎɌəɔɫ ɔ ɠɔɖɝɔɜɚɎɌɗɔ Ɏ ɛɜɚ-

ɞɚɖɚɗɑ. Ȱɗɫ ɐɌɗɨəɑɕɤɑɕ ɚɢɑəɖɔ ɞɫɒɑɝɞɔ ɛɚɜɌ-

ɒɑəɔɫ ɗɑɏɖɔɡ ɘɧ ɜɌɝɝɣɔɞɧɎɌɗɔ ɛɗɚɥɌɐɨ ɛɚɜɌ-

ɒɑəɔɫ ɗɑɏɚɣəɚɕ ɞɖɌəɔ ɖɌɖ ɛɜɚɢɑəɞ ɛɚɜɌɒɑəəɚɕ 

ɛɚɎɑɜɡəɚɝɞɔ ɗɑɏɖɔɡ ɚɞəɚɝɔɞɑɗɨəɚ Ɏɝɑɕ ɛɚɎɑɜɡ-

əɚɝɞɔ ɗɑɏɖɔɡ. Ȱɗɫ ɩɞɚɏɚ ɛɚɐɝɣɔɞɧɎɌɗɔ ɖɚɗɔɣɑ-

ɝɞɎɚ ɓɚə (ɞɚɣɑɖ), Ɏ ɖɚɞɚɜɧɡ ɍɧɗɔ ɎɧɫɎɗɑəɧ Ɏɧ-

ɜɌɒɑəəɧɑ ɔəɞɑɜɝɞɔɢɔɌɗɨəɧɑ ɔɓɘɑəɑəɔɫ ɔɗɔ 

ɖɚəɝɚɗɔɐɌɢɔɔ ɗɪɍɧɡ ɜɌɓɘɑɜɚɎ. ȿɘɑɜɑəəɧɑ ɔə-

ɞɑɜɝɞɔɢɔɌɗɨəɧɑ ɔɓɘɑəɑəɔɫ ɛɜɔ ɛɚɐɝɣɑɞɑ ɖɚɗɔ-

ɣɑɝɞɎɌ ɓɚə əɑ ɟɣɔɞɧɎɌɗɔ.  

ȻɗɚɥɌɐɨ ɛɚɜɌɒɑəɔɫ ɎɧɝɣɔɞɧɎɌɗɔ ɛɚ 

ɠɚɜɘɟɗɑ: 

S= n/N*100,  
ɏɐɑ S ð ɛɗɚɥɌɐɨ ɛɚɜɌɒɑəɔɫ ɗɑɏɚɣəɚɕ ɞɖɌ-

əɔ Ɏ %, n ð ɣɔɝɗɚ ɓɚə ɝ ɎɧɫɎɗɑəəɧɘɔ ɟɖɌɓɌə-

əɧɘɔ ɔɓɘɑəɑəɔɫɘɔ, N ð ɚɍɥɑɑ ɣɔɝɗɚ ɓɚə, əɌ ɖɚ-

ɞɚɜɚɑ ɍɧɗɚ ɟɝɗɚɎəɚ ɜɌɓɐɑɗɑəɧ ɗɑɏɖɔɑ. 

Ȯ ɚɛɔɝɌəəɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɚɍɥɑɑ ɣɔɝɗɚ 

ɓɚə ɜɌɎəɫɗɚɝɨ 20 (ɞ.ɖ. ɔɝɛɚɗɨɓɚɎɌɗɝɫ 20-ɓɚəəɧɕ 

ɛɜɚɞɚɖɚɗ). ȺɐəɌɖɚ əɌ ɚɝəɚɎɌəɔɔ ɠɚɜɘɟɗɧ ɝɞɑ-

ɛɑəɨ ɞɫɒɑɝɞɔ ɘɚɒɑɞ ɍɧɞɨ ɚɛɜɑɐɑɗɑəɌ ɔ ɛɜɔ ɔɝ-

ɛɚɗɨɓɚɎɌəɔɔ ɐɜɟɏɔɡ ɛɜɚɞɚɖɚɎ, ɝɚɐɑɜɒɌɥɔɡ əɑ 

ɘɑəɑɑ 12 ɓɚə. 

ȴɓɘɑəɑəɔɫ əɌ ȿȳȴ ɗɑɏɖɔɡ ɚɞɝɟɞɝɞɎɚɎɌɗɔ ɟ 

10 ɔɓ 65 ɛɌɢɔɑəɞɚɎ, ɣɞɚ ɝɚɎɛɌɗɚ ɝ ɜɑɓɟɗɨɞɌɞɌɘɔ 

ȸȽȶȾ Ɏ 6 ɝɗɟɣɌɫɡ, Ɏ 4 ɝɗɟɣɌɫɡ ɛɜɔ ȸȽȶȾ ɍɧɗɔ 

ɎɧɫɎɗɑəɧ ɓɚəɧ çɘɌɞɚɎɚɏɚ ɝɞɑɖɗɌè ɝ ɜɌɓɗɔɣəɚɕ 

ɝɞɑɛɑəɨɪ ɞɫɒɑɝɞɔ, ɝɚɚɞɎɑɞɝɞɎɟɪɥɔɑ ȽOVID-19. 

ȴəɞɑɜɝɞɔɢɔɌɗɨəɧɑ ɔɓɘɑəɑəɔɫ ɔ ɖɚəɝɚɗɔɐɌɢɔɔ, 

 

ȼɔɝ. 4 (Fig. 4) 

ȼɔɝ. 4.     ȿȳ-ɔɓɚɍɜɌɒɑəɔɑ ɟɞɚɗɥɑəəɧɡ ɔəɞɑəɝɔɎəɧɡ Ȯ-ɗɔəɔɕ (ɟɖɌɓɌəɧ ɖɜɌɝəɧɘɔ ɝɞɜɑɗɖɌɘɔ). 

Fig. 4.     Ultrasound image of thickened intense B -lines (indicated by red arrows).  
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ɡɌɜɌɖɞɑɜəɧɑ ɐɗɫ ȽOVID-19 ɍɧɗɔ ɎɧɫɎɗɑəɧ  ɝ 

ɛɚɘɚɥɨɪ ȿȳȴ ɟ 51 ɛɌɢɔɑəɞɌ, ɟ əɔɡ ȸȽȶȾ-

ɖɌɜɞɔəɌ ɝɚɚɞɎɑɞɝɞɎɚɎɌɗɌ ɛəɑɎɘɚəɔɔ ȽOVID-19 

ɝ ɜɌɓəɚɕ ɝɞɑɛɑəɨɪ Ɏɑɜɚɫɞəɚɝɞɔ. ɃɟɎɝɞɎɔɞɑɗɨ-

əɚɝɞɨ ɘɑɞɚɐɌ ɝɚɝɞɌɎɔɗɌ 93%, ɝɛɑɢɔɠɔɣəɚɝɞɨ 

100%.  

ȻɌɢɔɑəɞɧ ɝ ɔɓɘɑəɑəɔɫɘɔ əɌ ȿȳȴ ɍɧɗɔ 

ɜɌɓɐɑɗɑəɧ əɌ ɏɜɟɛɛɧ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɖɚɗɔɣɑ-

ɝɞɎɌ ɓɚə, Ɏ ɖɚɞɚɜɧɡ ɍɧɗɔ ɎɧɫɎɗɑəɧ ɎɧɜɌɒɑə-

əɧɑ ɔəɞɑɜɝɞɔɢɔɌɗɨəɧɑ ɔɓɘɑəɑəɔɫ ɔ ɖɚəɝɚɗɔ-

ɐɌɢɔɔ. Ȯ ɖɌɒɐɚɕ ɏɜɟɛɛɑ ɍɧɗɌ ɛɚɝɣɔɞɌəɌ ɛɗɚ-

ɥɌɐɨ ɛɚɜɌɒɑəɔɫ ɛɚ ɟɖɌɓɌəəɚɕ Ɏɧɤɑ ɠɚɜɘɟɗɑ. 

Ȱɗɫ ɚɍɗɑɏɣɑəɔɫ ɝɚɛɚɝɞɌɎɗɑəɔɫ ɜɑɓɟɗɨɞɌɞɚɎ 

ɖɌɒɐɚɘɟ ɐɔɌɛɌɓɚəɟ ɛɗɚɥɌɐɔ ɛɚɜɌɒɑəɔɫ ɛɚ 

ɌəɌɗɚɏɔɔ ɝ ȸȽȶȾ ɍɧɗɌ ɛɜɔɝɎɚɑəɌ ɝɞɑɛɑəɨ ɞɫ-

ɒɑɝɞɔ ɚɞ 1 ɐɚ 4. ȼɑɓɟɗɨɞɌɞɧ ɛɜɑɐɝɞɌɎɗɑəɧ Ɏ 

ɞɌɍɗɔɢɑ ʈ1. 

Ȼɜɔ ɝɞɌɞɔɝɞɔɣɑɝɖɚɘ ɌəɌɗɔɓɑ Ɏ ɚɍɥɑɕ 

ɏɜɟɛɛɑ ɔɘɑɑɞɝɫ ɐɚɝɞɚɎɑɜəɌɫ ɝɎɫɓɨ ɘɑɒɐɟ ȿȳ-

ɞɫɒɑɝɞɨɪ ɔ ȸȽȶȾ-ɞɫɒɑɝɞɨɪ (ɜ <0,0001). ȿ ɛɌ-

ɢɔɑəɞɚɎ Ɏ ɝɞɌɐɔɔ əɌɣɌɗɌ ɓɌɍɚɗɑɎɌəɔɫ (1-Ɍɫ 

ɏɜɟɛɛɌ) ȿȳ-ɞɫɒɑɝɞɨ ɝɚɚɞɎɑɞɝɞɎɚɎɌɗɌ ɞɫɒɑɝɞɔ 

ȸȽȶȾ Ɏ 39 ɝɗɟɣɌɫɡ ɔɓ 49 (79,3%) ɔ ɞɚɗɨɖɚ Ɏ 4 

ɝɗɟɣɌɫɡ (8%) ȿȳ-ɞɫɒɑɝɞɨ ɍɧɗɌ ɘɑəɨɤɑ ɞɫɒɑɝɞɔ 

ȸȽȶȾ, ɛɚɐɜɚɍəɧɑ ɜɑɓɟɗɨɞɌɞɧ ɛɜɑɐɝɞɌɎɗɑəɧ Ɏ 

ɞɌɍɗɔɢɑ ʈ2. 

ȿ ɛɌɢɔɑəɞɚɎ 2-ɚɕ ɏɜɟɛɛɧ (ɝ ɛɜɔɓəɌɖɌɘɔ 

ɎɧɓɐɚɜɚɎɗɑəɔɫ) ȿȳ-ɞɫɒɑɝɞɨ ɘɑəɨɤɑ ȸȽȶȾ-

ɞɫɒɑɝɞɔ Ɏ 76,5%.  ȹɌɛɜɔɘɑɜ, ȿȳ-ɞɫɒɑɝɞɨ, ɜɌɎ-

əɌɫ ç1è, ɝɚɚɞɎɑɞɝɞɎɟɑɞ ȸȽȶȾ ɞɫɒɑɝɞɔ ç2è, ɣɞɚ 

ɛɜɚɐɑɘɚəɝɞɜɔɜɚɎɌəɚ Ɏ ɞɌɍɗɔɢɑ ʈ3. 

Ƚɞɑɛɑəɨ ȿȳ-ɞɫɒɑɝɞɔ ɍɚɗɨɤɑ ɝɎɫɓɌəɌ ɝ 

ɖɗɔəɔɣɑɝɖɚɕ ɖɌɜɞɔəɚɕ ɛɚ ɝɜɌɎəɑəɔɪ ɝɚ ɝɞɑɛɑ-

əɨɪ ȸȽȶȾ-ɞɫɒɑɝɞɔ, ɞ.ɖ. ɛɚ ɜɑɓɟɗɨɞɌɞɌɘ ȿȳȴ 

ɔɘɑɑɞɝɫ ɐɚɝɞɚɎɑɜəɌɫ ɝɎɫɓɨ ɝ əɌɗɔɣɔɑɘ ɔɗɔ ɚɞ-

ɝɟɞɝɞɎɔɑɘ ɛɜɔɓəɌɖɚɎ ɎɧɓɐɚɜɚɎɗɑəɔɫ ð ɞɌɍɗɔɢɌ 

ʈ4, ɛɚ ɜɑɓɟɗɨɞɌɞɌɘ ȸȽȶȾ ɐɚɝɞɚɎɑɜəɚɕ ɝɎɫɓɔ 

əɑɞ ð ɞɌɍɗɔɢɌ ʈ5. 

Ƚɞɑɛɑəɨ ɐɧɡɌɞɑɗɨəɚɕ əɑɐɚɝɞɌɞɚɣəɚɝɞɔ 

(Ȱȹ), ɚɢɑəɑəəɌɫ ɛɚ ɝəɔɒɑəɔɪ ɝɌɞɟɜɌɢɔɔ ɖɜɚɎɔ, 

əɑɚɍɡɚɐɔɘɚɝɞɔ Ɏ ɖɔɝɗɚɜɚɐəɚɕ ɛɚɐɐɑɜɒɖɑ, əɑ-

ɔəɎɌɓɔɎəɚɕ ɔ ɔɝɖɟɝɝɞɎɑəəɚɕ Ɏɑəɞɔɗɫɢɔɔ ɗɑɏ-

ɖɔɡ, ɔɘɑɑɞ ɎɓɌɔɘɚɝɎɫɓɨ ɝ ȿȳ-ɞɫɒɑɝɞɨɪ. Ƀɑɘ 

Ɏɧɤɑ ɝɞɑɛɑəɨ ɐɧɡɌɞɑɗɨəɚɕ əɑɐɚɝɞɌɞɚɣəɚɝɞɔ, 

ɞɑɘ ɍɚɗɨɤɑ ȿȳ-ɞɫɒɑɝɞɨ, ɜ=0,00001. Ȼɜɔ ɚɞɝɟɞ-

ɝɞɎɔɔ əɌ ȿȳȴ ɔɓɘɑəɑəɔɕ Ɏ ɗɑɏɖɔɡ ɟ Ɏɝɑɡ (11 ɔɓ 

11) ɛɌɢɔɑəɞɚɎ əɑ ɍɧɗɚ ɚɞɘɑɣɑəɚ ɐɧɡɌɞɑɗɨəɚɕ 

əɑɐɚɝɞɌɞɚɣəɚɝɞɔ; ɛɜɔ ȿȳ-ɞɫɒɑɝɞɔ ç1è ɟ 90% ɛɌ-

ɢɔɑəɞɚɎ (19 ɔɓ 21) ɞɌɖɒɑ əɑ ɍɧɗɚ ɐɧɡɌɞɑɗɨəɚɕ 

əɑɐɚɝɞɌɞɚɣəɚɝɞɔ; ɛɜɔ ȿȳ-ɞɫɒɑɝɞɔ ç2è   ɟ 50% 

ɛɌɢɔɑəɞɚɎ (6 ɔɓ 12)  əɑ ɍɧɗɚ ɐɧɡɌɞɑɗɨəɚɕ əɑɐɚ-

ɝɞɌɞɚɣəɚɝɞɔ, ɟ 42%  ɚɞɘɑɣɌɗɚɝɨ  əɑɎɧɜɌɒɑəəɚɑ 

ɝəɔɒɑəɔɑ ɝɌɞɟɜɌɢɔɔ ɍɑɓ əɑɚɍɡɚɐɔɘɚɝɞɔ ɔə-

ɝɟɠɠɗɫɢɔɔ ɖɔɝɗɚɜɚɐɌ, ɚɐəɚɘɟ ɛɌɢɔɑəɞɟ ɛɚɞɜɑ-

ɍɚɎɌɗɌɝɨ ȴȮȷ. Ȼɜɔ ȿȳ-ɞɫɒɑɝɞɔ ç3è ɞɚɗɨɖɚ ɟ 2 

ɛɌɢɔɑəɞɚɎ əɑ ɍɧɗɚ ɐɧɡɌɞɑɗɨəɚɕ əɑɐɚɝɞɌɞɚɣəɚ-

ɝɞɔ, Ɏ 83% (10 ɔɓ 12) ɛɌɢɔɑəɞɚɎ ɔɘɑɗɌɝɨ ɐɧɡɌ-

ɞɑɗɨəɌɫ əɑɐɚɝɞɌɞɚɣəɚɝɞɨ, ɛɜɚɫɎɗɫɪɥɌɫɝɫ ɝəɔ-

ɒɑəɔɑɘ ɝɌɞɟɜɌɢɔɔ ɖɌɖ əɌ ɝɌɘɚɝɞɚɫɞɑɗɨəɚɘ ɐɧ-

ɡɌəɔɔ, ɞɌɖ ɔ ɞɜɑɍɟɪɥɌɫ ɔəɝɟɠɠɗɫɢɔɔ ɖɔɝɗɚ-

ɜɚɐɌ ɔ Ɏɑəɞɔɗɫɢɔɔ ɗɑɏɖɔɡ. Ȼɜɔ ȿȳ-ɞɫɒɑɝɞɔ ç4è ɟ 

Ɏɝɑɡ ɛɌɢɔɑəɞɚɎ (10 ɔɓ 10) ɔɘɑɗɌɝɨ ɐɧɡɌɞɑɗɨəɌɫ 

əɑɐɚɝɞɌɞɚɣəɚɝɞɨ, Ɏ ɍɚɗɨɤɔəɝɞɎɑ ɝɗɟɣɌɑɎ (8 ɔɓ 

10) ɞɜɑɍɟɪɥɌɫ əɑɔəɎɌɓɔɎəɚɕ ɔɗɔ ɔɝɖɟɝɝɞɎɑə-

əɚɕ Ɏɑəɞɔɗɫɢɔɔ ɗɑɏɖɔɡ. 

Ȼɜɔ ɌəɌɗɔɓɑ  ɎɓɌɔɘɚɝɎɫɓɔ  ȸȽȶȾ-ɞɫɒɑɝɞɔ  

ȾɌɍɗɔɢɌ ʈ1.     ȼɌɝɛɜɑɐɑɗɑəɔɑ ɛɌɢɔɑəɞɚɎ ɛɚ ɝɞɑɛɑəɫɘ ȿȳ-ɞɫɒɑɝɞɔ ɓɌɍɚɗɑɎɌəɔɫ. 

ʏʠʩʣʦ ʟʦʥ ʩ  

ʠʟʤʝʥʝʥʠʷʤʠ ʧʨʠ 

ʋɿʀ 

ʇʣʦʱʘʜʴ ʧʦʨʘʞʝʥʠʷ, 

 ʧʦʩʯʠʪʘʥʥʘʷ ʧʦ ʬʦʨʤʫʣʝ ʚ 

% 

ʇʨʠʩʚʦʝʥʥʘʷ 

ʩʪʝʧʝʥʴ  

ʋɿ-ʪʷʞʝʩʪʠ 

ʂʦʣʠʯʝʩʪʚʦ  

ʧʘʮʠʝʥʪʦʚ (n=65) 

0 0 0 10 

1-5 5-25 1 21 

6-10 30-50 2 12 

11-15 55-75 3 12 

16-20 80-100 4 10 
 

   
 

ȾɌɍɗɔɢɌ ʈ2.     ȽɎɫɓɨ ɘɑɒɐɟ ȿȳ-ɞɫɒɑɝɞɨɪ ɔ ȶȾ-ɞɫɒɑɝɞɨɪ Ɏ 1-ɚɕ ɏɜɟɛɛɑ. 

ʋɿ-ʪʷʞʝʩʪʴ ʂʊ-ʪʷʞʝʩʪʴ ɺʩʝʛʦ 

0 1 2 3 4 

0 7 (100%) 0 0 0 0 7 

1 0 12 (92,3%) 1 (7,7%) 0 0 13 

2 0 1 (12,5%) 5 (62,5%) 2 (25%) 0 8 

3 0 0 3 (27,3% 7 (63,6%) 1 (9,1%) 11 

4 0 0 0 2(20%) 8 (80%) 10 

ɺʩʝʛʦ 7 13 9 11 9 49 

ʨ<0,0001.    
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ɔ Ȱȹ ɎɧɫɎɗɑəɚ, ɣɞɚ ɞɚɗɨɖɚ ɞɫɒɑɗɌɫ ɝɞɑɛɑəɨ (ç3è 

ɔ ç4è) ɛɚ ȸȽȶȾ ɏɚɎɚɜɔɞ ɚ əɌɗɔɣɔɔ ɐɧɡɌɞɑɗɨəɚɕ 

əɑɐɚɝɞɌɞɚɣəɚɝɞɔ. ȺɐəɌɖɚ ɑɝɗɔ ɛɜɔ ɞɫɒɑɗɚɕ 

ɝɞɑɛɑəɔ ɛɚ ɐɌəəɧɘ ȿȳȴ ɚəɌ ɔɘɑɗɌɝɨ Ɏ 73% ɝɗɟ-

ɣɌɑɎ, ɞɚ ɛɜɔ ȸȽȶȾ ɗɔɤɨ Ɏ 52%. 

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɟɝɞɌəɚɎɗɑəɚ, ɣɞɚ ȿȳ-

ɞɫɒɑɝɞɨ ɍɚɗɨɤɑ ɎɓɌɔɘɚɝɎɫɓɌəɌ ɝ ɠɟəɖɢɔɑɕ ɗɑɏ-

ɖɔɡ ɛɚ ɝɜɌɎəɑəɔɪ ɝ ȸȽȶȾ-ɞɫɒɑɝɞɨɪ. 

ȾɌɖɒɑ ɎɧɫɎɗɑəɚ, ɣɞɚ Ɏ ɏɜɟɛɛɑ ɛɌɢɔɑəɞɚɎ, 

ɟ ɖɚɞɚɜɧɡ ȿȳ-ɞɫɒɑɝɞɨ ɘɑəɨɤɑ ȸȽȶȾ-ɞɫɒɑɝɞɔ, 

ɚɖɌɓɌɗɚɝɨ ɐɚɝɞɚɎɑɜəɚ ɘɑəɨɤɑ (ɜ=0,02) ɍɚɗɨəɧɡ 

ɝ ɐɧɡɌɞɑɗɨəɚɕ əɑɐɚɝɞɌɞɚɣəɚɝɞɨɪ (24%) ɣɑɘ Ɏ 

ɏɜɟɛɛɑ, Ɏ ɖɚɞɚɜɚɕ ȿȳ-ɞɫɒɑɝɞɨ ɍɚɗɨɤɑ ȸȽȶȾ-

ɞɫɒɑɝɞɔ (83%). Ȯ ɩɞɚɕ ɒɑ ɏɜɟɛɛɑ ɠɟəɖɢɔɫ ɗɑɏ-

ɖɔɡ ɚɖɌɓɌɗɌɝɨ ɝɟɥɑɝɞɎɑəəɚ ɗɟɣɤɑ (ɜ=0,02), ɛɜɔ 

ɚɢɑəɖɑ ɛɚ ɝɌɞɟɜɌɢɔɔ, ɛɚɞɜɑɍəɚɝɞɔ Ɏ ɖɔɝɗɚɜɚɐɑ 

ɔɗɔ Ɏ Ɏɑəɞɔɗɫɢɔɔ ɗɑɏɖɔɡ. ȿ ɍɚɗɨɤɔəɝɞɎɌ ɛɌɢɔ-

ɑəɞɚɎ, ɖɚɞɚɜɧɑ əɟɒɐɌɗɔɝɨ Ɏ Ɏɑəɞɔɗɫɢɔɔ ɗɑɏɖɔɡ 

(14 əɌɍɗɪɐɑəɔɕ) ȿȳ-ɞɫɒɑɝɞɨ ɍɧɗɌ ɍɚɗɨɤɑ ɔɗɔ 

ɜɌɎəɌ ȸȽȶȾ-ɞɫɒɑɝɞɔ (13 əɌɍɗɪɐɑəɔɕ ɔɗɔ 93%) 

ȴɞɌɖ, ɜɌɓəɔɢɌ ɘɑɒɐɟ ȿȳ- ɔ ȸȽȶȾ-

ɞɫɒɑɝɞɨɪ ɝɎɫɓɌəɌ ɝ ɠɟəɖɢɔɑɕ ɗɑɏɖɔɡ ɔ, ɑɝɗɔ 

ȿȳ-ɞɫɒɑɝɞɨ ɍɚɗɨɤɑ, ɩɞɚ ɝɎɔɐɑɞɑɗɨɝɞɎɟɑɞ ɚ ɞɫɒɑ-

ɗɚɘ ɝɚɝɞɚɫəɔɔ ɛɌɢɔɑəɞɌ. 

Ⱥɍɝɟɒɐɑəɔɑ. 

 Ȯ ɛɜɑɐɝɞɌɎɗɑəəɚɕ ɜɌɍɚɞɑ ɟ Ɏɝɑɡ ɛɌɢɔɑə-

ɞɚɎ ɝ ɎɧɫɎɗɑəəɚɕ əɌ ȸȽȶȾ COVID-19 ɛəɑɎɘɚ-

əɔɑɕ ɞɌɖɒɑ ɍɧɗɔ ɚɍəɌɜɟɒɑəɧ ɡɌɜɌɖɞɑɜəɧɑ ɔɓ-

ɘɑəɑəɔɫ əɌ ȸȽȶȾ, ɞ.ɑ. ɝɛɑɢɔɠɔɣəɚɝɞɨ ȿȳȴ ɝɚ-

ɝɞɌɎɔɗɌ 100%, Ɍ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ð 93%. ȯɚɎɚ-

ɜɔɞ ɗɔ ɩɞɚ ɚ ɞɚɘ, ɣɞɚ ȿȳȴ ɗɑɏɖɔɡ ɘɚɒəɚ ɔɝɛɚɗɨ-

ɓɚɎɌɞɨ ɐɗɫ ɟɝɞɌəɚɎɖɔ ɐɔɌɏəɚɓɌ əɚɎɚɕ ɖɚɜɚəɌ-

Ɏɔɜɟɝəɚɕ ɔəɠɑɖɢɔɔ? 

Ȼɜɔ ɌəɌɗɔɓɑ ɗɔɞɑɜɌɞɟɜɧ əɌɘ Ɏɝɞɜɑɞɔɗɚɝɨ 

ɘəɚɏɚ ɜɌɍɚɞ, Ɏ ɖɚɞɚɜɧɡ ɛɚɗɟɣɑəɧ ɝɡɚɒɔɑ ɝ 

əɌɘɔ ɜɑɓɟɗɨɞɌɞɧ, ɝɎɔɐɑɞɑɗɨɝɞɎɟɪɥɔɑ ɚ Ɏɧɝɚ-

ȾɌɍɗɔɢɌ ʈ3.     ȽɎɫɓɨ ɘɑɒɐɟ ȿȳ-ɞɫɒɑɝɞɨɪ ɔ ȶȾ-ɞɫɒɑɝɞɨɪ Ɏ 2-ɚɕ ɏɜɟɛɛɑ. 

ʋɿ-ʪʷʞʝʩʪʴ ʂʊ-ʪʷʞʝʩʪ ɹ ɺʩʝʛʦ 

0 1 2 3 4 

0 0 2 (50%) 1 (25%) 1(25%) 0 4 

1 0 1 (12,5%) 1 (7,7%) 0 0 8 

2 0 0 2 (50%) 2 (25%) 0 4 

3 0 0 0 1 (100%) 0 1 

4 0 0 0 0 0 0 

ɺʩʝʛʦ 0 3 8 6 0 17 
 

   

ʨ=0,00002. 

ȾɌɍɗɔɢɌ ʈ4.     ȼɌɝɛɜɑɐɑɗɑəɔɑ ɛɚ ɝɞɑɛɑəɔ ɞɫɒɑɝɞɔ ɛɚ ȿȳȴ Ɏ ɔɓɟɣɌɑɘɧɡ ɏɜɟɛɛɌɡ. 

ʉʪʝʧʝʥʴ ʪʷʞʝʩʪʠ 

ʧʦ ʋɿʀ 

ʆʙʱʘʷ 

ʛʨʫʧʧʘ, 

 

1-ʘʷ ʛʨʫʧʧʘ (ʧʘ-

ʮʠʝʥʪʳ ʙʝʟ ʧʨʠ-

ʟʥʘʢʦʚ ʚʳʟʜʦʨʦʚ-

ʣʝʥʠʷ)  

2-ʘʷ ʛʨʫʧʧʘ (ʧʘ-

ʮʠʝʥʪʳ ʩ ʧʨʠʟʥʘ-

ʢʘʤʠ ʚʳʟʜʦʨʦʚ-

ʣʝʥʠʷ) 

ʉʨʘʚʥʝʥʠʝ ʜʚʫʭ  

ʧʨʦʧʦʨʮʠʡ (ʜʦʣʝʡ) 

ʨ 

ʅʝʪ ʠʟʤʝʥʝʥʠʡ 

(0) 

11 7 (14,3%) 4 (23,5%) >0.05 

ʋʤʝʨʝʥʥʳʝ (1-2) 33 21 (42,8%) 12 (70,6%) 0,049 

ʊʷʞʝʣʳʝ (3-4) 22 21 (42,9%) 1 (6%) 0,007 

ɺʩʝʛʦ 66 49 17  

ʨ=0,02, ʧʨʦʮʝʥʪʳ ʧʦ ʩʪʦʣʙʮʘʤ. 
   

 

ȾɌɍɗɔɢɌ ʈ5.     ȼɌɝɛɜɑɐɑɗɑəɔɑ ɛɚ ɝɞɑɛɑəɔ ɞɫɒɑɝɞɔ ɛɚ ȸȽȶȾ Ɏ ɔɓɟɣɌɑɘɧɡ ɏɜɟɛɛɌɡ. 

ʉʪʝʧʝʥʴ ʪʷʞʝʩʪʠ 

ʧʦ ʂʊ 

ʆʙʱʘʷ 

ʛʨʫʧʧʘ, 

 

1-ʘʷ ʛʨʫʧʧʘ (ʧʘ-

ʮʠʝʥʪʳ ʙʝʟ ʧʨʠ-

ʟʥʘʢʦʚ ʚʳʟʜʦʨʦʚ-

ʣʝʥʠʷ)  

2-ʘʷ ʛʨʫʧʧʘ (ʧʘʮʠ-

ʝʥʪʳ ʩ ʧʨʠʟʥʘʢʘʤʠ 

ʚʳʟʜʦʨʦʚʣʝʥʠʷ) 

ʉʨʘʚʥʝʥʠʝ ʜʚʫʭ  

ʧʨʦʧʦʨʮʠʡ (ʜʦʣʝʡ) 

ʨ 

ʅʝʪ ʠʟʤʝʥʝʥʠʡ 

(0) 

7 7 (14,3%) 0 >0.05 

ʋʤʝʨʝʥʥʳʝ (1-2) 34 22 (44,9%) 12 (70,6%) >0.05  

ʊʷʞʝʣʳʝ (3-4) 25 20 (40,8%) 5 (29,4%) >0.05  

ɺʩʝʛʦ 66 49 17  

ʨ=0,11, ʧʨʦʮʝʥʪʳ ʧʦ ʩʪʦʣʙʮʘʤ. 
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ɖɚɕ ɔəɠɚɜɘɌɞɔɎəɚɝɞɔ ȿȳȴ ɗɑɏɖɔɡ Ɏ ɐɔɌɏəɚɝɞɔ-

ɖɑ COVID-19, ɝɡɚɒɑɕ ɝ ȸȽȶȾ [12 - 14] ɔɗɔ ɐɌɒɑ 

ɛɜɑɎɧɤɌɪɥɑɕ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ȸȽȶȾ [15]. 

ȭɚɗɑɑ ɞɚɏɚ, ɛɚɫɎɔɗɔɝɨ ɐɌəəɧɑ ɚ Ɏɚɓɘɚɒəɚɝɞɔ 

ɝɞɜɌɞɔɠɔɢɔɜɚɎɌɞɨ Ɏɑɜɚɫɞəɚɝɞɨ COVID-19 ɛɚ 

ɐɌəəɧɘ ȿȳȴ ɖɌɖ əɔɓɖɟɪ, ɝɜɑɐəɪɪ ɔɗɔ Ɏɧɝɚ-

ɖɟɪ [16]. 

Ȼɜɔ ɩɞɚɘ ɚɣɑəɨ ɎɌɒəɚ ɛɚəɔɘɌɞɨ, ɣɞɚ 

ɍɚɗɨɤɔəɝɞɎɚ ɛɜɔɎɑɐɑəəɧɡ ɔɝɝɗɑɐɚɎɌəɔɕ, Ɏ ɞɚɘ 

ɣɔɝɗɑ əɌɤɑ, ɛɜɚɎɚɐɔɗɚɝɨ Ɏ ɚɝɚɍɧɡ ɟɝɗɚɎɔɫɡ ð 

ɟɝɗɚɎɔɫɡ ɛɌəɐɑɘɔɔ ɔ ɘɌɝɝɚɎɚɏɚ ɛɚɝɞɟɛɗɑəɔɫ 

ɛɌɢɔɑəɞɚɎ ɞɚɗɨɖɚ ɝ ɐɔɌɏəɚɓɚɘ əɚɎɌɫ ɖɚɜɚəɌɎɔ-

ɜɟɝəɌɫ ɔəɠɑɖɢɔɫ ɔɗɔ ɛɚɐɚɓɜɑəɔɑɘ əɌ əɑɬ. Ⱦ.ɑ. 

ɖɚɗɔɣɑɝɞɎɚ ɐɜɟɏɚɕ ɗɑɏɚɣəɚɕ ɛɌɞɚɗɚɏɔɔ əɌ ɩɞɚɘ 

ɠɚəɑ ɍɧɗɚ ɜɑɓɖɚ ɝəɔɒɑəɚ, ɝɚɚɞɎɑɞɝɞɎɑəəɚ, ɔ 

Ɏɚɓɘɚɒəɚɝɞɨ ɛɜɚɎɑɐɑəɔɫ ɛɚɗəɚɢɑəəɚɏɚ ɌəɌɗɔɓɌ 

ɔəɠɚɜɘɌɞɔɎəɚɝɞɔ ɘɑɞɚɐɌ, ɛɜɑɒɐɑ Ɏɝɑɏɚ ɝɛɑɢɔ-

ɠɔɣəɚɝɞɔ, ɜɑɓɖɚ ɚɏɜɌəɔɣɑəɌ.  

ȹɑɚɍɡɚɐɔɘɚ ɐɚɍɌɎɔɞɨ, ɣɞɚ ɔɘɑɑɞɝɫ ɍɚɗɨ-

ɤɚɑ ɖɚɗɔɣɑɝɞɎɚ ɛɌɞɚɗɚɏɔɔ, ɞɌɖ ɒɑ ɛɜɚɫɎɗɫɪ-

ɥɑɕɝɫ ɔɘɑəəɚ ɚɣɌɏɚɎɧɘɔ ɔəɞɑɜɝɞɔɢɔɌɗɨəɧɘɔ 

ɔɓɘɑəɑəɔɫɘɔ, ɖɌɖ ɝ ɖɚəɝɚɗɔɐɌɢɔɫɘɔ, ɞɌɖ ɔ ɍɑɓ: 

ɝɌɜɖɚɔɐɚɓ [17, 18], ɛəɑɎɘɚəɔɫ ɛɜɔ ɏɜɔɛɛɑ ɔ 

ɐɜɟɏɔɡ Ɏɔɜɟɝəɧɡ ɛɚɜɌɒɑəɔɫɡ [19, 20], ɟɤɔɍ 

ɗɑɏɖɚɏɚ [21], ɚɣɌɏɚɎɧɕ ɔəɞɑɜɝɞɔɢɔɌɗɨəɧɕ ɠɔɍ-

ɜɚɓ [3, 22], ɚɝɞɜɧɕ ɜɑɝɛɔɜɌɞɚɜəɧɕ ɐɔɝɞɜɑɝɝ-

ɝɔəɐɜɚɘ [3, 23], ɞɟɍɑɜɖɟɗɑɓ [24]. ȶɌɜɞɔəɌ ɚɣɌɏɚ-

Ɏɚɏɚ ɔəɞɑɜɝɞɔɢɔɌɗɨəɚɏɚ ɝɔəɐɜɚɘɌ ɞɌɖɒɑ ɣɌɝɞɚ 

əɌɍɗɪɐɌɑɞɝɫ əɌ ɏɜɌəɔɢɑ ɝ ɛəɑɎɘɚəɔɣɑɝɖɚɕ 

ɖɚəɝɚɗɔɐɌɢɔɑɕ, ɓɚəɚɕ ɔəɠɌɜɖɞɌ ɗɑɏɖɚɏɚ, Ɍɞɑ-

ɗɑɖɞɌɓɌ ɔ əɚɎɚɚɍɜɌɓɚɎɌəɔɫ [25].  

Ȼɜɔ ɞɫɒɑɗɚɘ ɞɑɣɑəɔɔ COVID-19 ɔ ɚɍɤɔɜ-

əɚɘ ɛɚɜɌɒɑəɔɔ ɗɑɏɖɚɏɚ ɎɚɓəɔɖɌɑɞ əɑɚɍɡɚɐɔ-

ɘɚɝɞɨ ɛɜɚɎɚɐɔɞɨ ɐɔɠɠɑɜɑəɢɔɌɗɨəɧɕ ɐɔɌɏəɚɓ ɔ 

ɝ ɓɌɍɚɗɑɎɌəɔɫɘɔ, ɛɜɚɫɎɗɫɪɥɔɘɔɝɫ ɐɔɠɠɟɓəɧ-

ɘɔ ɔəɞɑɜɝɞɔɢɔɌɗɨəɧɘɔ ɔɓɘɑəɑəɔɫɘɔ: ɚɞɑɖ ɗɑɏ-

ɖɚɏɚ ɗɪɍɚɕ ɩɞɔɚɗɚɏɔɔ, ɐɔɠɠɟɓəɧɑ ɗɑɏɚɣəɧɑ ɓɌ-

ɍɚɗɑɎɌəɔɫ (ɠɔɍɜɚɓ, ɝɌɜɖɚɔɐɚɓ, ɐɔɝɝɑɘɔəɔɜɚ-

ɎɌəəɧɕ ɞɟɍɑɜɖɟɗɑɓ) [3, 26]. 

Ⱦɚ ɑɝɞɨ, əɑɝɘɚɞɜɫ əɌ ɞɚ, ɣɞɚ ɐɚɖɌɓɌəɌ Ɏɧ-

ɝɚɖɌɫ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ɔ ɝɛɑɢɔɠɔɣəɚɝɞɨ ȿȳȴ ɖ 

ɔəɞɑɜɝɞɔɢɔɌɗɨəɧɘ ɔɓɘɑəɑəɔɫɘ (87,6% ɔ 84,2% 

ɝɚɚɞɎɑɞɝɞɎɑəəɚ), ɛɜɔ ɩɞɚɘ ȿȳ-ɘɑɞɚɐ əɑ ɘɚɒɑɞ 

ɛɚɘɚɣɨ Ɏ ɟɝɞɌəɚɎɗɑəɔɔ ɩɞɔɚɗɚɏɔɔ ɩɞɔɡ ɔɓɘɑəɑ-

əɔɕ [26, 27]. ȴɘɑəəɚ ɛɚɩɞɚɘɟ ɔɞɌɗɨɫəɝɖɔɑ ɎɜɌ-

ɣɔ Ɏ ɜɌɍɚɞɑ ɝ ɘɑɞɌɠɚɜɔɣɑɝɖɔɘ əɌɓɎɌəɔɑɘ çəɑ 

Ɏɝɑ, ɣɞɚ ɍɗɑɝɞɔɞ ɝɑɏɚɐəɫ, ɚɖɌɒɑɞɝɫ ɓɚɗɚɞɚɘ ɓɌɎ-

ɞɜɌè ɛɜɔɓɧɎɌɪɞ ɝ ɚɝɞɚɜɚɒəɚɝɞɨɪ ɛɚɐɡɚɐɔɞɨ ɖ 

ɐɔɌɏəɚɝɞɔɖɑ ɛəɑɎɘɚəɔɔ COVID-19 ɝ ɛɚɘɚɥɨɪ 

ȿȳȴ ɔɓ-ɓɌ Ɏɑɜɚɫɞəɚɝɞɔ ɚɤɔɍɚɖ, ɝɚɛɜɫɒɑəəɧɡ ɝ 

ɐɌɗɨəɑɕɤɑɕ əɑɎɑɜəɚɕ ɞɌɖɞɔɖɚɕ Ɏɑɐɑəɔɫ ɛɌɢɔ-

ɑəɞɚɎ [28]. 

ȸɧ ɝɚɏɗɌɝəɧ ɝ əɌɤɔɘɔ ɔɞɌɗɨɫəɝɖɔɘɔ 

ɖɚɗɗɑɏɌɘɔ, ɣɞɚ ȿȳȴ ɗɑɏɖɔɡ əɑ ɘɚɒɑɞ ɝɌɘɚɝɞɚɫ-

ɞɑɗɨəɚ ɟɝɞɌəɚɎɔɞɨ ɔɗɔ ɛɚɐɞɎɑɜɐɔɞɨ ɐɔɌɏəɚɓ 

COVID -19. ȹɚ ɝɣɔɞɌɑɘ, ɣɞɚ ɘɚɒəɚ ɓɌɛɚɐɚɓɜɔɞɨ 

ɐɔɌɏəɚɓ Ɏɔɜɟɝəɚɕ ɛəɑɎɘɚəɔɔ ɛɜɔ ȿȳ-ɖɌɜɞɔəɑ 

ɚɣɌɏɚɎɧɡ ɔəɞɑɜɝɞɔɢɔɌɗɨəɧɡ ɔɓɘɑəɑəɔɕ ɝ ɔɗɔ 

ɍɑɓ ɖɚəɝɚɗɔɐɌɢɔɕ ɛɜɔ ɝɚɣɑɞɌəɔɔ əɑɝɖɚɗɨɖɔɡ 

ɟɝɗɚɎɔɕ: 

1) ɔɝɝɗɑɐɚɎɌəɔɑ Ɏɧɛɚɗəɫɑɞɝɫ Ɏɚ Ɏɜɑɘɫ 

ɩɛɔɐɑɘɔɔ ɎɔɜɟɝɌ, ɎɧɓɧɎɌɪɥɑɏɚ ɛəɑɎɘɚəɔɪ; 

2) ɟ ɛɌɢɔɑəɞɌ ɚɞɘɑɣɌɑɞɝɫ ɖɗɔəɔɣɑɝɖɌɫ 

ɖɌɜɞɔəɌ ȺȼȮȴ; 

3) ɟ ɛɌɢɔɑəɞɌ əɑɞ ɓɌɍɚɗɑɎɌəɔɕ ɗɑɏɖɔɡ Ɏ 

ɌəɌɘəɑɓɑ.  

Ȯ ɩɞɚɘ ɝɗɟɣɌɑ Ɏɑɜɚɫɞəɚɝɞɨ ɗɚɒəɚɛɚɗɚɒɔ-

ɞɑɗɨəɚɏɚ ɜɑɓɟɗɨɞɌɞɌ ɘɔəɔɘɌɗɨəɌ. 

Ȯ əɌɤɑɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɞɌɖɒɑ ɎɧɫɎɗɑəɚ, 

ɣɞɚ ȿȳ-ɞɫɒɑɝɞɨ ɝɚɚɞɎɑɞɝɞɎɟɑɞ ȸȽȶȾ-ɞɫɒɑɝɞɔ Ɏ 

ɏɜɟɛɛɑ ɛɌɢɔɑəɞɚɎ Ɏ ɝɞɌɐɔɔ əɌɣɌɗɌ ɔ ɛɜɚɏɜɑɝɝɔ-

ɜɚɎɌəɔɫ ɛəɑɎɘɚəɔɔ, ɔ ɐɚɝɞɚɎɑɜəɚ ɘɑəɨɤɑ 

ȸȽȶȾ-ɞɫɒɑɝɞɔ Ɏ ɏɜɟɛɛɑ ɛɌɢɔɑəɞɚɎ ɝ ɛɜɔɓəɌɖɌ-

ɘɔ ɜɌɓɜɑɤɑəɔɫ ɓɌɍɚɗɑɎɌəɔɫ. ȴ ɐɑɕɝɞɎɔɞɑɗɨəɚ, 

Ɏɚ Ɏɞɚɜɚɕ ɏɜɟɛɛɑ ɟ ɍɚɗɨɤɔəɝɞɎɌ ɛɌɢɔɑəɞɚɎ ɛɜɔ 

ɝɚɡɜɌəɑəɔɔ ɚɍɤɔɜəɧɡ ɛɚɜɌɒɑəɔɕ əɌ ȸȽȶȾ, 

ɛɗɚɥɌɐɨ ɛɚɜɌɒɑəɔɫ ɛɜɔ ȿȳȴ əɑ ɝɚɚɞɎɑɞɝɞɎɚɎɌ-

ɗɌ, ɞ.ɑ. ɍɧɗɌ ɓəɌɣɔɞɑɗɨəɚ ɘɑəɨɤɑ. ȿ əɑɝɖɚɗɨɖɔɡ 

ɛɌɢɔɑəɞɚɎ ɐɌɒɑ əɑ ɍɧɗɚ ɎɧɫɎɗɑəɚ ɔɓɘɑəɑəɔɕ 

ɛɜɔ ȸȽȶȾ-ɞɫɒɑɝɞɔ 2 ɔ 3. Ȼɚɣɑɘɟ ɞɌɖɚɑ əɑɝɚɚɞ-

ɎɑɞɝɞɎɔɑ ɚɞɘɑɣɌɑɞɝɫ ɔɘɑəəɚ Ɏ ɏɜɟɛɛɑ Ɏɧɓɐɚ-

ɜɌɎɗɔɎɌɪɥɔɡ? Ȱɑɗɚ Ɏ ɞɚɘ, ɣɞɚ ɛɑɜɔɠɑɜɔɣɑɝɖɚɑ 

ɟɘɑəɨɤɑəɔɑ ɓɚə ɘɌɞɚɎɚɏɚ ɝɞɑɖɗɌ ɔ ɖɚəɝɚɗɔɐɌ-

ɢɔɕ ɛɜɔ ɜɌɓɜɑɤɑəɔɔ ɛəɑɎɘɚəɔɔ ɛɜɔɎɚɐɔɞ ɖ 

ɞɚɘɟ, ɣɞɚ ɘɑɒɐɟ ɛɚɎɑɜɡəɚɝɞɨɪ ɗɑɏɖɚɏɚ ɔ ɛɌɞɚ-

ɗɚɏɔɣɑɝɖɔɘ ɟɣɌɝɞɖɚɘ ɎɚɝɝɞɌəɌɎɗɔɎɌɑɞɝɫ ɗɑɏɚɣ-

əɌɫ ɞɖɌəɨ əɚɜɘɌɗɨəɚɕ Ɏɚɓɐɟɤəɚɝɞɔ [29], ɣɞɚ 

ɐɑɗɌɑɞ ɔɡ əɑɐɚɝɞɟɛəɧɘɔ ɐɗɫ ȿȳȴ. ȴ ɐɑɕɝɞɎɔ-

ɞɑɗɨəɚ, ɑɝɗɔ ɛɚɝɘɚɞɜɑɞɨ əɌ ɐɔəɌɘɔɖɟ ɛɌɞɚɗɚɏɔ-

ɣɑɝɖɔɡ ɔɓɘɑəɑəɔɕ əɌ ȸȽȶȾ (ɜɔɝ. 5), ɘɚɒəɚ 

ɟɎɔɐɑɞɨ, ɣɞɚ ɛɑɜɔɠɑɜɔɣɑɝɖɔɑ ɚɣɌɏɔ, ɟɘɑəɨɤɌ-

ɫɝɨ, ɛɑɜɑɝɞɌɪɞ ɐɚɝɞɔɏɌɞɨ ɛɗɑɎɜɌɗɨəɚɕ ɗɔəɔɔ. 

Ȼɜɔ ɌəɌɗɔɓɑ ɗɔɞɑɜɌɞɟɜəɧɡ ɐɌəəɧɡ ɍɧɗɔ 

ɎɧɫɎɗɑəɧ ɜɑɓɟɗɨɞɌɞɧ, ɛɜɚɞɔɎɚɜɑɣɌɥɔɑ əɌɤɔɘ 

ɐɌəəɧɘ ɚ Ɏɚɓɘɚɒəɚɝɞɔ ɚɢɑəɖɔ ɞɫɒɑɝɞɔ ɛɚɜɌ-

ɒɑəɔɫ ɗɑɏɚɣəɚɕ ɞɖɌəɔ ɝ ɛɚɘɚɥɨɪ ȿȳȴ ɗɑɏɖɔɡ. 

ȾɌɖ, Ɏ ȶɚəɝɑəɝɟɝəɚɘ ɓɌɫɎɗɑəɔɔ ȼȬȽȿȰȸ ɟɞɎɑɜ-

ɒɐɌɑɞɝɫ, ɣɞɚ ɗɪɍɌɫ ɚɢɑəɖɌ ɛɚ ɟɗɨɞɜɌɓɎɟɖɚɎɧɘ 

ɏɜɌɐɌɢɔɫɘ, ɔɝɛɚɗɨɓɟɑɘɌɫ ɛɜɔ COVID-19, əɑ ɝɚ-

ɚɞɎɑɞɝɞɎɟɑɞ ɖɗɔəɔɣɑɝɖɔɘ ɝɞɑɛɑəɫɘ ɞɫɒɑɝɞɔ ɔ 

ɎɧɜɌɒɑəəɚɝɞɔ ɔɓɘɑəɑəɔɕ ɛɚ ɐɌəəɧɘ ɖɚɘɛɨɪ-

ɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ [11]. ȹɟɒəɚ ɛɚəɔɘɌɞɨ, ɣɞɚ Ɏ 

ɐɌəəɚɕ ɜɌɍɚɞɑ ɏɚɎɚɜɔɞɝɫ ɚɍ ɚɢɑəɖɑ ɞɫɒɑɝɞɔ 

ɗɔɤɨ ɛɚ ɏɜɌɐɌɢɔɫɘ ɍɑɓ ɟɣɑɞɌ ɛɗɚɥɌɐɔ ɛɚɜɌɒɑ-

əɔɫ. ȴ əɑɗɨɓɫ əɑ ɝɚɏɗɌɝɔɞɨɝɫ, ɣɞɚ ɛɜɔ əɌɗɔɣɔɔ 

ɔəɠɚɜɘɌɢɔɔ ɞɚɗɨɖɚ ɚ ɎɧɜɌɒɑəəɧɡ ɔəɞɑɜɝɞɔ-

ɢɔɌɗɨəɧɡ ɔɓɘɑəɑəɔɫɡ (Ɍ ɩɞɚ ɞɫɒɑɗɌɫ ɝɞɑɛɑəɨ 

ɛɚɞɑɜɔ Ɏɚɓɐɟɤəɚɝɞɔ ɗɑɏɖɔɡ), əɌɛɜɔɘɑɜ, Ɏ ɚɍɚɔɡ 

ɗɑɏɖɔɡ, ɐɑɕɝɞɎɔɞɑɗɨəɚ əɑɎɚɓɘɚɒəɚ ɝɐɑɗɌɞɨ Ɏɧ-

Ɏɚɐ ɚ ɞɫɒɑɝɞɔ ɞɑɣɑəɔɫ ɛəɑɎɘɚəɔɔ. Ȯɑɐɨ ɐɌəəɧɑ 

ɔɓɘɑəɑəɔɫ ɘɚɏɟɞ ɓɌəɔɘɌɞɨ 1-2 ɓɚəɟ Ɏ ɖɌɒɐɚɘ 

ɗɑɏɖɚɘ, ɔ ɞɚɏɐɌ ɩɞɚ ɍɟɐɑɞ ɝɚɚɞɎɑɞɝɞɎɚɎɌɞɨ ɗɑɏ-

ɖɚɘɟ ɞɑɣɑəɔɪ COVID-19, Ɍ ɘɚɏɟɞ ɎɔɓɟɌɗɔɓɔɜɚ-

ɎɌɞɨɝɫ Ɏɚ Ɏɝɑɡ ɓɚəɌɡ ɝɖɌəɔɜɚɎɌəɔɫ, ɔ ɞɚɏɐɌ ɝɚ-

ɝɞɚɫəɔɑ ɛɌɢɔɑəɞɌ ɍɟɐɑɞ ɖɜɌɕəɑ ɞɫɒɑɗɚɑ.  

Ȯ ɞɑɡ ɜɌɍɚɞɌɡ, ɏɐɑ ɟɣɔɞɧɎɌɗɌɝɨ əɑ ɞɚɗɨɖɚ 

ɞɫɒɑɝɞɨ ɝɌɘɔɡ ɔɓɘɑəɑəɔɕ, əɚ ɔ ɔɡ ɜɌɝɛɜɚɝɞɜɌ-

əɑəəɚɝɞɨ ɛɚ ɓɚəɌɘ, ɎɧɫɎɗɑəɌ ɝɎɫɓɨ ȿȳ- ɔ ȸȽȶȾ-

ɞɫɒɑɝɞɔ [16, 30 - 32].  

ȰɌəəɧɑ ɚɍ ɛɜɔəɢɔɛɔɌɗɨəɧɡ ɜɌɓɗɔɣɔɫɡ  
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ȿȳ- ɔ ȸȽȶȾ-ɞɫɒɑɝɞɔ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɛɜɔɓəɌɖɌɘɔ 

ɜɌɓɜɑɤɑəɔɫ ɛəɑɎɘɚəɔɔ Ɏ ɟɖɌɓɌəəɧɡ ɔɝɝɗɑɐɚ-

ɎɌəɔɫɡ ɚɞɝɟɞɝɞɎɚɎɌɗɔ. Ȯɑɜɚɫɞəɚ, ɩɞɚ ɝɎɫɓɌəɚ ɝ 

ɞɑɘ, ɣɞɚ ɐɌəəɌɫ ɖɌɞɑɏɚɜɔɫ ɎɧɓɐɚɜɌɎɗɔɎɌɪɥɔɡ 

ɍɚɗɨəɧɡ əɑ ɍɧɗɌ ɛɜɑɐɝɞɌɎɗɑəɌ Ɏ ɩɞɔɡ ɜɌɍɚɞɌɡ. 

ȮɓɌɔɘɚɝɎɫɓɨ ɘɑɒɐɟ ɠɟəɖɢɔɑɕ ɗɑɏɖɔɡ ɔ 

ɜɑɓɟɗɨɞɌɞɌɘɔ ȿȳȴ ɗɑɏɖɔɡ ɟɍɑɐɔɞɑɗɨəɚ ɐɑɘɚə-

ɝɞɜɔɜɟɑɞɝɫ Ɏ ɜɌɍɚɞɌɡ ɛɚɝɗɑɐəɔɑ 15 ɗɑɞ [33, 34]. 

ȻɜɚɎɚɐɫɞɝɫ ɔɝɝɗɑɐɚɎɌəɔɫ əɌ ɩɞɟ ɞɑɘɟ ɔ ɛɜɔ 

COVID -19 [7], ɏɐɑ ɛɚɖɌɓɌəɚ, ɣɞɚ ɝɟɘɘɌɜəɧɕ ɍɌɗɗ 

ȿȳȴ (ɛɚɖɌɓɌɞɑɗɨ ɞɫɒɑɝɞɔ ɛɚɞɑɜɔ Ɏɚɓɐɟɤəɚɝɞɔ 

ɗɑɏɖɔɡ) ɔɘɑɑɞ ɓəɌɣɔɞɑɗɨəɟɪ ɚɞɜɔɢɌɞɑɗɨəɟɪ 

ɖɚɜɜɑɗɫɢɔɪ ɝ ɔəɐɑɖɝɚɘ ɚɖɝɔɏɑəɌɢɔɔ. ɉɞɔ ɐɌə-

əɧɑ ɝɚɎɛɌɐɌɪɞ ɝ əɌɤɔɘɔ ɜɑɓɟɗɨɞɌɞɌɘɔ, əɚ 

əɌɘɔ ɎɧɫɎɗɑəɚ, ɣɞɚ ȿȳ-ɞɫɒɑɝɞɨ ɍɚɗɨɤɑ ɖɚɜɜɑ-

ɗɔɜɟɑɞ ɝ ɠɟəɖɢɔɑɕ ɐɧɡɌəɔɫ ɛɚ ɝɜɌɎəɑəɔɪ ɝ 

ȸȽȶȾ-ɞɫɒɑɝɞɨɪ. Ⱥɞɘɑɣɑəɚ, ɣɞɚ ɜɌɓəɔɢɌ ɘɑɒɐɟ 

ȿȳ- ɔ ȸȽȶȾ-ɞɫɒɑɝɞɨɪ ɝɎɫɓɌəɌ ɝ ɠɟəɖɢɔɑɕ ɗɑɏ-

ɖɔɡ ɔ, ɑɝɗɔ ȿȳ-ɞɫɒɑɝɞɨ ɍɚɗɨɤɑ, ɩɞɚ ɝɎɔɐɑɞɑɗɨ-

ɝɞɎɟɑɞ ɚ ɞɫɒɑɗɚɘ ɝɚɝɞɚɫəɔɔ ɛɌɢɔɑəɞɌ ɔ əɌɚɍɚ-

ɜɚɞ. ȹɑɚɍɡɚɐɔɘɧ ɐɚɛɚɗəɔɞɑɗɨəɧɑ ɔɝɝɗɑɐɚɎɌəɔɫ 

ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɔ ȿȳȴ ɖɌɖ ɘɑɞɚɐɌ ɚɢɑəɖɔ ɝɟɍ-

ɛɗɑɎɜɌɗɨəɧɡ ɔɓɘɑəɑəɔɕ, ɞɜɑɍɟɑɞ ɛɚɐɞɎɑɜɒɐɑ-

əɔɫ Ɏɚɓɘɚɒəɚɝɞɨ ɛɜɚɏəɚɓɔɜɚɎɌəɔɫ ɞɑɣɑəɔɫ ɓɌ-

ɍɚɗɑɎɌəɔɫ ɛɚ ɜɌɓəɔɢɑ Ɏ ɚɢɑəɖɑ ɞɫɒɑɝɞɔ ɛɚ ȿȳȴ 

ɔ ȸȽȶȾ. 

ȹɌɤɑ ɔɝɝɗɑɐɚɎɌəɔɑ Ɏɚɓɘɚɒəɚɝɞɔ ȿȳȰ ɗɑ-

ɏɚɣəɚɏɚ ɛɚɜɌɒɑəɔɫ ɛɜɔ COVID-19 ɛɜɚɐɚɗɒɌɑɞ-

ɝɫ, Ɏ ɞɚɘ ɣɔɝɗɑ ɔɝɝɗɑɐɟɑɞɝɫ, ɖɌɖɌɫ ɍɟɐɑɞ ɛɚɝɗɑ-

ɐɟɪɥɌɫ ɐɔəɌɘɔɖɌ ɓɌɍɚɗɑɎɌəɔɫ Ɏ ɞɑɣɑəɔɑ 2-5 

ɐəɑɕ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɞɚɏɚ, ɜɌɓɗɔɣɌɑɞɝɫ ɗɔ 

ɚɢɑəɖɌ ɞɫɒɑɝɞɔ ȿȳȴ ɔ ȸȽȶȾ-ɘɑɞɚɐɚɎ.  

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ȿȳȴ ɗɑɏɖɔɡ ɛɜɔ COVID-19 

ɫɎɗɫɑɞɝɫ ɛɑɜɝɛɑɖɞɔɎəɧɘ ɘɑɞɚɐɚɘ ɎɔɓɟɌɗɔɓɌ-

ɢɔɔ ɛɌɞɚɗɚɏɔɔ ɗɑɏɖɔɡ, ɖɚɞɚɜɧɕ ɘɚɒɑɞ ɝɎɚɑɎɜɑ-

ɘɑəəɚ ɐɌɞɨ ɖɗɔəɔɢɔɝɞɌɘ ɎɌɒəɟɪ ɚɍɦɑɖɞɔɎəɟɪ 

ɔəɠɚɜɘɌɢɔɪ, Ɏ ɐɚɛɚɗəɑəɔɑ ɖ ɟɒɑ ɔɘɑɪɥɔɘɝɫ 

ɛɚɖɌɓɌɞɑɗɫɘ ȸȽȶȾ. 

ȳɌɖɗɪɣɑəɔɑ.  

Ȯ ɛɑɜɔɚɐ ɛɌəɐɑɘɔɔ COVID-19 ɝ ɛɚɘɚɥɨɪ 

ȿȳȴ ɘɚɒəɚ ɓɌɛɚɐɚɓɜɔɞɨ ɛɚɜɌɒɑəɔɑ ɗɑɏɖɔɡ, Ɏɧ-

ɓɎɌəəɚɑ SARS-CoV2 ɟ ɛɌɢɔɑəɞɚɎ ɝ ɖɗɔəɔɣɑɝɖɚɕ 

ɖɌɜɞɔəɚɕ ȺȼȮȴ ɍɑɓ ɝɚɛɟɞɝɞɎɟɪɥɔɡ ɓɌɍɚɗɑɎɌ-

əɔɕ ɗɑɏɖɔɡ. Ȼɜɔ ɩɞɚɘ ɟ ɛɌɢɔɑəɞɚɎ Ɏ ɝɞɌɐɔɔ 

əɌɣɌɗɌ ɔ ɛɜɚɏɜɑɝɝɔɜɚɎɌəɔɫ ɓɌɍɚɗɑɎɌəɔɫ ɝɞɑ-

ɛɑəɨ ȿȳ-ɞɫɒɑɝɞɔ ɝɚɚɞɎɑɞɝɞɎɟɑɞ ȸȽȶȾ-ɞɫɒɑɝɞɔ. 

ȿ ɛɌɢɔɑəɞɚɎ ɝ ɛɜɔɓəɌɖɌɘɔ ɎɧɓɐɚɜɚɎɗɑəɔɫ 

ȿȳ-ɞɫɒɑɝɞɨ Ɏ ɍɚɗɨɤɔəɝɞɎɑ ɝɗɟɣɌɑɎ ɘɑəɨɤɑ 

ȸȽȶȾ-ɞɫɒɑɝɞɔ əɌ 25% ɔ ɍɚɗɑɑ, ɗɔɍɚ ɝɚɡɜɌəɫɪ-

ɥɔɑɝɫ ɔɓɘɑəɑəɔɫ əɌ ȸȽȶȾ ɣɌɝɞɚ əɑ ɎɧɫɎɗɫɪɞ-

ɝɫ ɛɜɔ ȿȳȴ. 

Ȼɚ ɝɜɌɎəɑəɔɪ ɝ ȸȽȶȾ-ɞɫɒɑɝɞɨɪ ð ȿȳ-

ɞɫɒɑɝɞɨ ɍɚɗɨɤɑ ɝɎɫɓɌəɌ ɝ ɠɟəɖɢɔɑɕ ɐɧɡɌəɔɫ. 

ȼɌɓəɔɢɌ ɘɑɒɐɟ ȿȳ- ɔ ȸȽȶȾ-ɞɫɒɑɝɞɨɪ ɝɎɫɓɌəɌ ɝ 

ɠɟəɖɢɔɑɕ ɗɑɏɖɔɡ ɔ, ɑɝɗɔ ȿȳ-ɞɫɒɑɝɞɨ ɍɚɗɨɤɑ, 

ɩɞɚ ɝɎɔɐɑɞɑɗɨɝɞɎɟɑɞ ɚ əɌɗɔɣɔɔ ɟ ɛɌɢɔɑəɞɌ ɐɧ-

ɡɌɞɑɗɨəɚɕ əɑɐɚɝɞɌɞɚɣəɚɝɞɔ. 

ȴɝɞɚɣəɔɖ ɠɔəɌəɝɔɜɚɎɌəɔɫ ɔ  ɖɚəɠɗɔɖɞ 

ɔəɞɑɜɑɝɚɎ. 

ȬɎɞɚɜɧ ɐɌəəɚɕ ɝɞɌɞɨɔ ɛɚɐɞɎɑɜɐɔɗɔ ɚɞɝɟɞ-

ɝɞɎɔɑ ɠɔəɌəɝɚɎɚɕ ɛɚɐɐɑɜɒɖɔ ɔɝɝɗɑɐɚɎɌəɔɫ ɔ 

ɖɚəɠɗɔɖɞɌ ɔəɞɑɜɑɝɚɎ, ɚ ɖɚɞɚɜɧɡ əɑɚɍɡɚɐɔɘɚ 

ɝɚɚɍɥɔɞɨ.
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ȼɔɝ. 5 (Fig. 5) 

ȼɔɝ. 5.    ȸȽȶȾ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ, ɌɖɝɔɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ. 

ȿɘɑəɨɤɑəɔɑ ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ ɚɣɌɏɚɎ ɛɜɔ ȸȽȶȾ Ɏ ɐɔəɌɘɔɖɑ. 

Fig. 5.    MSCT, chest, axial views.   

Reduction of pathological foci with MSCT in dynamics.  
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ȼȱȹȾȯȱȹȺȷȺȯȴɃȱȽȶȴȱ ȻȼȺɋȮȷȱȹȴɋ ȺȽȾȱȺȸȴȱȷȴȾȺȮ  

ɃȱȷɊȽȾȱȵ 

 

ȬɜɒɌəɢɑɎ Ȭ.Ȼ. 

 
ɜɑɐɔ ɏəɚɕəɚ-əɑɖɜɚɞɔɣɑɝɖɔɡ ɛɜɚɢɑɝɝɚɎ Ɏ ɣɑɗɪɝɞɫɡ ɚɐɚəɞɚɏɑəəɧɑ ɚɝɞɑɚɘɔɑɗɔ-

ɞɧ ɎɝɞɜɑɣɌɪɞɝɫ Ɏ ɍɚɗɨɤɔəɝɞɎɑ ɝɗɟɣɌɑɎ Ɏ ɝɜɌɎəɑəɔɔ ɝ ɛɚɝɞɞɜɌɎɘɌɞɔɣɑɝɖɔɘɔ ɔ 

ɏɑɘɌɞɚɏɑəəɧɘɔ ɚɝɞɑɚɘɔɑɗɔɞɌɘɔ. Ⱥɞɐɑɗɨəɟɪ ɏɜɟɛɛɟ ɛɚɜɌɒɑəɔɕ ɣɑɗɪɝɞɑɕ ɝɚ-

ɝɞɌɎɗɫɪɞ ɗɟɣɑɎɧɑ, ɍɔɝɠɚɝɠɚəɌɞəɧɑ ɔ ɠɚɝɠɚɜəɧɑ əɑɖɜɚɓɧ, ɖɚɞɚɜɧɑ Ɏ ɝɞɌɐɔɔ 

ɛɜɔɝɚɑɐɔəɑəɔɫ ɎɚɝɛɌɗɑəɔɫ ɔɘɑɪɞ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɑ ɛɜɚɫɎɗɑəɔɫ ɚɝɞɑɚɘɔɑɗɔɞɔɣɑɝɖɚ-

ɏɚ ɛɜɚɢɑɝɝɌ.     

ȼɑəɞɏɑəɚɎɝɖɌɫ ɝɑɘɔɚɞɔɖɌ ɚɝɞɑɚɘɔɑɗɔɞɚɎ ɣɑɗɪɝɞɑɕ ɘəɚɏɚɚɍɜɌɓəɌ. ȼɑəɞɏɑəɚɝɖɔɌ-

ɗɚɏɔɣɑɝɖɔɑ ɚɝɚɍɑəəɚɝɞɔ ɚɝɞɑɚɘɔɑɗɔɞɚɎ ɓɌɎɔɝɫɞ ɚɞ ɩɞɔɚɗɚɏɔɔ, ɝɞɌɐɔɔ ɞɑɣɑəɔɫ ɔ ɠɚɜɘɧ 

ɖɚɝɞəɚɏɚ ɎɚɝɛɌɗɔɞɑɗɨəɚɏɚ ɛɜɚɢɑɝɝɌ. ȼɑəɞɏɑəɚɐɔɌɏəɚɝɞɔɖɌ ɚɝɞɑɚɘɔɑɗɔɞɚɎ ɐɚɗɒəɌ ɚɝɟ-

ɥɑɝɞɎɗɫɞɨɝɫ ɝ ɟɣɑɞɚɘ ɌəɌɘəɑɓɌ ɓɌɍɚɗɑɎɌəɔɫ ɔ ɚɛɜɑɐɑɗɑəɔɫ ɠɌɖɞɚɜɚɎ, ɝɛɚɝɚɍɝɞɎɟɪɥɔɡ 

ɔɡ ɜɌɓɎɔɞɔɪ. 

Ȼɚɝɖɚɗɨɖɟ ɚɜɞɚɛɌəɞɚɘɚɏɜɌɠɔɫ əɑ ɛɜɑɐɚɝɞɌɎɗɫɑɞ ɔɝɣɑɜɛɧɎɌɪɥɟɪ ɔəɠɚɜɘɌɢɔɪ 

ɚ ɝɚɝɞɚɫəɔɔ ɓɟɍɚɣɑɗɪɝɞəɚɕ ɝɔɝɞɑɘɧ, ɩɞɌ ɘɑɞɚɐɔɖɌ ɘɚɒɑɞ ɜɌɝɝɘɌɞɜɔɎɌɞɨɝɫ ɖɌɖ ɘɑɞɚɐɔ-

ɖɌ ɛɑɜɎɔɣəɚɏɚ ɎɧɫɎɗɑəɔɫ ɚɝɞɑɚɘɔɑɗɔɞɚɎ ɣɑɗɪɝɞɑɕ. ȹɌ ɝɗɑɐɟɪɥɑɘ ɩɞɌɛɑ ɐɔɌɏəɚɝɞɔɖɔ 

ɢɑɗɑɝɚɚɍɜɌɓəɚ ɛɜɔɘɑəɑəɔɑ ȶȾ-ɔɝɝɗɑɐɚɎɌəɔɫ, ɚɝɚɍɑəəɚ ɛɜɔ ɛɚɜɌɒɑəɔɫɡ Ɏɑɜɡəɑɕ ɣɑɗɪ-

ɝɞɔ ɝ ɜɌɝɛɜɚɝɞɜɌəɑəɔɑɘ əɌ ɐɜɟɏɔɑ ɗɔɢɑɎɧɑ ɖɚɝɞɔ. 
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X-RAY MANIFESTATIONS OF OSTEOMYELITIS JAWS  

 

Arzhantsev  A.P. 

 
mong purulent -necrotic processes in the jaws, odontogenic osteomyelitis occurs in 

most cases in comparison with posttraumatic and hematogenic osteomyelitis. A 

separate group of jaw lesions consists of radiation, bisphosphonate and phosphor-

ic necrosis, which at the stage of joining the inflammation have x -ray manifestations of the 

osteomyelitic process.  

X-ray semiotics of osteomye litis of the jaws is diverse. X -ray features of osteomyelitis 

depend on the etiology, stage of course and form of the bone inflammatory process. X -ray 

diagnosis of osteomyelitis should be carried out taking into account the history of the dis-

ease and ident ifying factors that contribute to their development.  

Since orthopantomography does not provide comprehensive information about the 

state of the dental system, this technique can be considered as a method of primary detec-

tion of osteomyelitis of the jaws. A t the next stage of diagnosis, it is advisable to use a CT 

scan, especially for lesions of the upper jaw with spread to other facial bones.  

  

 Keywords: osteomyelitis, stages of course, necrosis, jaws, facial bones, orthopanto-

mography, CT.  
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ɏɔɔ ɔ ɣɑɗɪɝɞəɚ-

ɗɔɢɑɎɚɕ ɡɔɜɟɜɏɔɔè 

ȸɔəɓɐɜɌɎɌ ȼɚɝɝɔɔ.  

ɏ. ȸɚɝɖɎɌ, ȼɚɝɝɔɫ. 
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ɝɞɑɚɘɔɑɗɔɞɧ ɣɑɗɪɝɞɑɕ ɝɚɝɞɌɎɗɫɪɞ 

1,5 -2% ɚɞ ɚɍɥɑɏɚ ɣɔɝɗɌ ɓɌɍɚɗɑɎɌəɔɕ 

ɓɟɍɚɣɑɗɪɝɞəɚɕ ɝɔɝɞɑɘɧ ɔ ɚɖɜɟɒɌɪ-

ɥɔɡ ɘɫɏɖɔɡ ɞɖɌəɑɕ. ȶɗɔəɔɣɑɝɖɔɑ 

ɛɜɚɫɎɗɑəɔɫ ɩɞɚɏɚ ɔəɠɑɖɢɔɚəəɚɏɚ 

ɏəɚɕəɚ-əɑɖɜɚɞɔɣɑɝɖɚɏɚ ɖɚɝɞəɚɏɚ ɛɜɚɢɑɝɝɌ əɑ 

ɎɝɑɏɐɌ ɍɧɎɌɪɞ ɞɔɛɔɣəɧɘɔ, ɣɞɚ ɝɎɫɓɌəɚ ɝ ɚɝɚ-

ɍɑəəɚɝɞɫɘɔ ɞɑɣɑəɔɫ ɠɚɜɘ ɚɝɞɑɚɘɔɑɗɔɞɌ. Ȼɚ-

ɩɞɚɘɟ ɐɗɫ ɐɔɌɏəɚɝɞɔɖɔ ɔ ɚɛɜɑɐɑɗɑəɔɫ ɞɌɖɞɔɖɔ 

ɗɑɣɑəɔɫ ɐɌəəɧɑ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚɏɚ ɔɝɝɗɑɐɚ-

ɎɌəɔɫ Ɏ ɍɚɗɨɤɔəɝɞɎɑ ɝɗɟɣɌɑɎ ɔɘɑɪɞ ɜɑɤɌɪɥɑɑ 

ɓəɌɣɑəɔɑ.  

Ⱥɝɞɑɚɘɔɑɗɔɞɧ ɣɑɗɪɝɞɑɕ ɛɚɐɜɌɓɐɑɗɫɪɞɝɫ 

əɌ ɚɐɚəɞɚɏɑəəɧɑ ɔ əɑɚɐɚəɞɚɏɑəəɧɑ (ɞɜɌɎɘɌɞɔ-

ɣɑɝɖɔɑ, ɏɑɘɌɞɚɏɑəəɧɑ), Ɏ ɞɚɘ ɣɔɝɗɑ Ɏɚɓəɔɖɤɔɑ 

əɌ ɠɚəɑ ɗɟɣɑɎɚɏɚ, ɍɔɝɠɚɝɠɚəɌɞəɚɏɚ ɔ ɠɚɝɠɚɜ-

əɚɏɚ ɛɚɜɌɒɑəɔɕ. Ȼɚ ɝɞɌɐɔɫɘ ɞɑɣɑəɔɫ ɜɌɓɗɔɣɌ-

ɪɞ ɚɝɞɜɧɕ, ɛɚɐɚɝɞɜɧɕ ɔ ɡɜɚəɔɣɑɝɖɔɕ ɚɝɞɑɚɘɔ-

ɑɗɔɞ, ɚɍɚɝɞɜɑəɔɑ ɡɜɚəɔɣɑɝɖɚɏɚ ɚɝɞɑɚɘɔɑɗɔɞɌ. 

Ȯɧɐɑɗɫɑɞɝɫ ɞɌɖɒɑ ɛɑɜɎɔɣəɚ-ɡɜɚəɔɣɑɝɖɔɕ 

ɚɝɞɑɚɘɔɑɗɔɞ. ȻɚɜɌɒɑəɔɑ ɛɚ ɜɌɝɛɜɚɝɞɜɌəɑəəɚ-

ɝɞɔ ɘɚɒɑɞ ɍɧɞɨ ɚɏɜɌəɔɣɑəəɧɘ (ɚɣɌɏɚɎɚɑ) ɔ 

ɜɌɝɛɜɚɝɞɜɌəɑəəɧɘ (ɐɔɠɠɟɓəɚɑ). 

ɁɌɜɌɖɞɑɜəɧɘɔ ɛɌɞɚɘɚɜɠɚɗɚɏɔɣɑɝɖɔɘɔ 

ɛɜɔɓəɌɖɌɘɔ ɚɝɞɑɚɘɔɑɗɔɞɌ ɫɎɗɫɪɞɝɫ ɚɞɑɖ ɟɣɌɝɞ-

ɖɚɎ ɖɚɝɞəɚɏɚ ɘɚɓɏɌ, ɞɜɚɘɍɚɓ ɝɚɝɟɐɚɎ ɝ ɖɜɚɎɚɔɓ-

ɗɔɫəɔɑɘ, ɏəɚɕəɌɫ ɔəɠɔɗɨɞɜɌɢɔɫ ɖɚɝɞəɚɘɚɓɏɚ-

Ɏɚɏɚ ɎɑɥɑɝɞɎɌ, ɚɍɜɌɓɚɎɌəɔɑ ɚɣɌɏɚɎ əɑɖɜɚɓɌ.   

Ȼɜɔ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚɘ ɌəɌɗɔɓɑ ɝɚɝɞɚɫ-

əɔɫ ɖɚɝɞəɚɕ ɞɖɌəɔ ɣɑɗɪɝɞɑɕ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɛɚ-

ɐɚɓɜɑəɔɑɘ əɌ əɌɗɔɣɔɑ ɎɚɝɛɌɗɔɞɑɗɨəɚɏɚ ɐɑ-

ɝɞɜɟɖɞɔɎəɚɏɚ ɛɜɚɢɑɝɝɌ əɑɚɍɡɚɐɔɘɚ ɛɜɔəɔɘɌɞɨ 

Ɏɚ ɎəɔɘɌəɔɑ, ɣɞɚ Ɏ əɚɜɘɑ ɞɜɌɍɑɖɟɗɫɜəɧɕ ɖɚɝɞ-

əɧɕ ɜɔɝɟəɚɖ ɔɘɑɑɞ ɜɌɓɗɔɣəɧɑ ɔəɐɔɎɔɐɟɌɗɨəɧɑ 

ɚɝɚɍɑəəɚɝɞɔ, ɖɚɞɚɜɧɑ ɘɚɏɟɞ ɍɧɞɨ ɚɤɔɍɚɣəɚ 

ɛɜɔəɫɞɧ ɓɌ ɛɌɞɚɗɚɏɔɣɑɝɖɟɪ ɓɚəɟ. ȹɌ əɔɒəɑɕ 

ɣɑɗɪɝɞɔ ɛɜɑɚɍɗɌɐɌɪɞ ɛɚ ɞɚɗɥɔəɑ ɏɚɜɔɓɚəɞɌɗɨ-

əɚ ɜɌɝɛɚɗɚɒɑəəɧɑ ɖɚɝɞəɧɑ ɍɌɗɖɔ, əɌ Ɏɑɜɡəɑɕ 

ɣɑɗɪɝɞɔ ɎɧɜɌɒɑəɧ ɎɑɜɞɔɖɌɗɨəɧɑ ɖɚɝɞəɧɑ ɍɌɗ-

ɖɔ, ɚɐəɌɖɚ ɘɚɒɑɞ əɌɍɗɪɐɌɞɨɝɫ ɔ ɡɌɚɞɔɣəɧɕ 

ɖɚɝɞəɧɕ ɜɔɝɟəɚɖ. ȭɚɗɑɑ ɚɞɣɑɞɗɔɎɚ ɝɞɜɟɖɞɟɜɌ 

ɖɚɝɞɔ ɛɜɚɝɗɑɒɔɎɌɑɞɝɫ ɟ ɛɌɢɔɑəɞɚɎ ɛɚɝɗɑ 50 

ɗɑɞ, ɟ ɐɑɞɑɕ ɔ ɛɚɐɜɚɝɞɖɚɎ ɞɜɌɍɑɖɟɗɫɜəɧɕ ɜɔɝɟ-

əɚɖ ɘɑəɑɑ ɎɧɜɌɒɑə.  

Ƚɜɑɐɔ ɚɝɞɑɚɘɔɑɗɔɞɔɣɑɝɖɔɡ ɛɚɜɌɒɑəɔɕ ɣɑ-

ɗɪɝɞɑɕ Ɏ 75-80% ɝɗɟɣɌɑɎ ɎɚɓəɔɖɌɪɞ ɚɐɚəɞɚɏɑə-

əɧɑ ɚɝɞɑɚɘɔɑɗɔɞɧ, ɫɎɗɫɪɥɔɑɝɫ ɝɗɑɐɝɞɎɔɑɘ 

ɚɍɚɝɞɜɑəɔɫ ɎɚɝɛɌɗɔɞɑɗɨəɚɏɚ ɛɜɚɢɑɝɝɌ Ɏ ɚɖɚɗɚ-

ɖɚɜəɑɎɧɡ ɓɟɍəɧɡ ɞɖɌəɫɡ (ɛɑɜɔɚɐɚəɞɔɞ, ɏɜɌəɟ-

ɗɑɘɧ, ɖɔɝɞɧ, ɛɌɜɚɐɚəɞɌɗɨəɧɑ ɐɑɝɞɜɟɖɢɔɔ) ɔɗɔ 

ɎɚɝɛɌɗɑəɔɫ Ɏ ɗɟəɖɑ ɟɐɌɗɑəəɚɏɚ ɓɟɍɌ. ȴɝɞɚɣəɔ-

ɖɚɘ ɎɚɝɛɌɗɑəɔɫ ɝɗɟɒɌɞ ɚɍɧɣəɚ ɘɚɗɫɜɧ əɔɒəɑɕ 

Ⱥ 

 

ȼɔɝ. 1  (Fig. 1) 

 

ȼɔɝ. 2 (Fig. 2) 

ȼɔɝ. 1.      ȺɜɞɚɛɌəɞɚɘɚɏɜɌɘɘɌ (ɠɜɌɏɘɑəɞ).  

ȬɗɨɎɑɚɗɔɞ ɗɟəɖɔ ɚɞɝɟɞɝɞɎɟɪɥɑɏɚ ɓɟɍɌ 4.7. 

Fig. 1.  Orthopantomogram (fragment).  

Alveolitis of the hole of the missing tooth 4.7.  

ȼɔɝ. 2.     ȺɜɞɚɛɌəɞɚɘɚɏɜɌɘɘɌ (ɠɜɌɏɘɑəɞ). 

ȺɣɌɏɚɎɧɕ ɚɝɞɑɚɘɔɑɗɔɞ əɔɒəɑɕ ɣɑɗɪɝɞɔ Ɏ ɚɍɗɌɝɞɔ 

ɗɟəɖɔ ɚɞɝɟɞɝɞɎɟɪɥɑɏɚ ɓɟɍɌ 4.6 ɝ ɚɍɜɌɓɚɎɌəɔɑɘ 

ɖɚɝɞəɧɡ ɝɑɖɎɑɝɞɜɚɎ.  

Fig. 2. Orthopantomogram (fragment).  

Focal osteomyelitis of the lower jaw in the area of the 

hole of the missin g tooth 4.6 with the formation of 

bone sequesters.  
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ɣɑɗɪɝɞɔ, ɜɑɒɑ ɛɜɑɘɚɗɫɜɧ əɔɒəɑɕ ɣɑɗɪɝɞɔ ɔ 

ɘɚɗɫɜɧ Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ. ȼɌɝɛɜɚɝɞɜɌəɑəɔɑ 

ɎɚɝɛɌɗɔɞɑɗɨəɚɏɚ ɛɜɚɢɑɝɝɌ ɛɜɚɔɝɡɚɐɔɞ ɔɓ ɛɑɜɔ-

ɚɐɚəɞɌ Ɏ ɞɚɗɥɟ ɌɗɨɎɑɚɗɫɜəɚɏɚ ɚɞɜɚɝɞɖɌ ɔ ɞɑɗɌ 

ɣɑɗɪɝɞɔ ɛɚɝɜɑɐɝɞɎɚɘ ɖɜɚɎɚɞɚɖɌ ɔ ɗɔɘɠɚɞɚɖɌ. Ȯ 

ɚɝəɚɎəɚɘ ɩɞɚɘɟ ɓɌɍɚɗɑɎɌəɔɪ ɛɚɐɎɑɜɏɌɪɞɝɫ ɗɔ-

ɢɌ Ɏ ɎɚɓɜɌɝɞɑ ɚɞ 20 ɐɚ 45 ɗɑɞ, ɜɑɒɑ Ɏ ɐɑɞɝɖɚɘ ɔ 

ɛɚɒɔɗɚɘ ɎɚɓɜɌɝɞɑ. ȷɚɖɌɗɔɓɟɑɞɝɫ ɚɝɞɑɚɘɔɑɗɔɞɧ 

ɛɜɑɔɘɟɥɑɝɞɎɑəəɚ Ɏ əɔɒəɑɕ ɣɑɗɪɝɞɔ (80-85%).  

ȼɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɑ ɛɜɔɓəɌɖɔ ɎɚɝɛɌɗɔ-

ɞɑɗɨəɚɏɚ ɛɜɚɢɑɝɝɌ Ɏ ɗɟəɖɑ ɓɟɍɌ ɛɚɝɗɑ ɟɐɌɗɑəɔɫ 

ɓɟɍɌ ɘɚɒəɚ ɚɍəɌɜɟɒɔɞɨ ɞɚɗɨɖɚ əɌ 5-7 ɝɟɞɖɔ ɚɞ 

əɌɣɌɗɌ ɎɚɝɛɌɗɑəɔɫ. ȶɚəɞɟɜɧ ɗɟəɖɔ ɝɞɌəɚɎɫɞɝɫ 

əɑɜɚɎəɧɘɔ ɔ əɑɣɑɞɖɔɘɔ, ɚɖɜɟɒɑəəɧɘɔ ɚɣɌɏɌ-

ɘɔ ɚɝɞɑɚɛɚɜɚɓɌ (ɜɔɝ. 1). Ȼɚɝɖɚɗɨɖɟ ɟɞɜɌɞɌ ɣɑɞ-

ɖɚɝɞɔ ɔ ɚɝɞɑɚɛɚɜɚɓ ɖɚəɞɟɜɚɎ ɗɟəɖɔ ɛɜɔɝɟɥɔ 

ɞɌɖɒɑ əɑɚɝɗɚɒəɑəəɚɘɟ ɓɌɒɔɎɗɑəɔɪ ɗɟəɖɔ Ɏ 

ɛɑɜɎɧɑ ɐəɔ ɛɚɝɗɑ ɟɐɌɗɑəɔɫ ɓɟɍɌ, ɐɗɫ ɐɔɠɠɑ-

ɜɑəɢɔɌɗɨəɚɕ ɐɔɌɏəɚɝɞɔɖɔ əɚɜɘɧ ɚɞ ɛɌɞɚɗɚɏɔɔ 

əɌ ɛɑɜɎɧɕ ɛɗɌə Ɏɧɡɚɐɔɞ ɖɗɔəɔɣɑɝɖɌɫ ɝɔɘɛɞɚ-

ɘɌɞɔɖɌ. Ȼɜɔ ɍɗɌɏɚɛɜɔɫɞəɚɘ ɞɑɣɑəɔɔ ɎɚɝɛɌɗɔ-

ɞɑɗɨəɧɕ ɛɜɚɢɑɝɝ ɚɝɞɌəɌɎɗɔɎɌɑɞɝɫ əɌ ɝɞɌɐɔɔ 

ɌɗɨɎɑɚɗɔɞɌ ɔ ɛɜɑɞɑɜɛɑɎɌɑɞ  ɚɍɜɌɞəɚɑ  ɜɌɓɎɔɞɔɑ.  

ȶɚɝɞəɧɑ ɖɜɌɫ ɗɟəɖɔ ɛɜɔɚɍɜɑɞɌɪɞ ɚɞəɚɝɔɞɑɗɨəɚ 

ɚɞɣɑɞɗɔɎɧɑ ɖɚəɞɟɜɧ, ɔɘɑɪɥɔɑɝɫ ɖɚɝɞəɧɑ 

ɚɝɖɚɗɖɔ ɛɚɐɎɑɜɏɌɪɞɝɫ ɛɚɝɞɑɛɑəəɚɘɟ ɜɌɝɝɌɝɧ-

ɎɌəɔɪ, ɔɝɣɑɓɌɑɞ ɎɧɜɌɒɑəəɧɕ ɚɝɞɑɚɛɚɜɚɓ 

ɚɖɜɟɒɌɪɥɔɡ ɖɚɝɞəɧɡ ɞɖɌəɑɕ. ȼɌɓɎɔɞɔɑ ɚɝɞɜɚɏɚ 

ɚɝɞɑɚɘɔɑɗɔɞɔɣɑɝɖɚɏɚ ɛɜɚɢɑɝɝɌ ɡɌɜɌɖɞɑɜɔɓɟɑɞɝɫ 

ɚɍɜɌɓɚɎɌəɔɑɘ ɓɚəɧ ɐɑɝɞɜɟɖɢɔɔ, ɜɌɝɛɜɚɝɞɜɌəɫ-

ɪɥɑɕɝɫ əɌ ɚɖɜɟɒɌɪɥɟɪ ɖɚɝɞəɟɪ ɞɖɌəɨ. Ⱦɑəɔ 

ɖɚɝɞəɧɡ ɝɑɖɎɑɝɞɜɚɎ, ɠɚɜɘɔɜɟɪɥɔɡɝɫ ɔɓ ɚɝɖɚɗ-

ɖɚɎ ɛɑɜɑɏɚɜɚɐɚɖ ɗɟəɚɖ, ɞɜɟɐəɚ ɚɞɗɔɣɔɞɨ ɚɞ 

ɚɍɧɣəɧɡ ɖɚɝɞəɧɡ ɚɝɖɚɗɖɚɎ ɔ ɠɜɌɏɘɑəɞɔɜɚɎɌə-

əɧɡ ɖɚɜəɑɕ ɓɟɍɚɎ. Ȯ ɩɞɚɘ ɝɗɟɣɌɑ ɛɚɘɚɏɌɑɞ ɐɔ-

əɌɘɔɣɑɝɖɚɑ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ, 

ɛɜɔ ɖɚɞɚɜɚɘ ɎɔɓɟɌɗɨəɌɫ ɛɗɚɞəɚɝɞɨ ɖɚɝɞəɧɡ 

ɚɝɖɚɗɖɚɎ ɛɚɝɞɑɛɑəəɚ ɟɘɑəɨɤɌɑɞɝɫ, ɛɗɚɞəɚɝɞɨ 

ɠɚɜɘɔɜɟɪɥɔɡɝɫ ɝɑɖɎɑɝɞɜɚɎ, əɌɚɍɚɜɚɞ, ɎɚɓɜɌɝ-

ɞɌɑɞ (ɜɔɝ. 2), ɞɑəɑɎɌɫ ɖɌɜɞɔəɌ ɠɜɌɏɘɑəɞɚɎ ɖɚɜ-

əɑɕ ɓɟɍɚɎ ɐɗɔɞɑɗɨəɚɑ Ɏɜɑɘɫ ɚɝɞɌɑɞɝɫ ɍɑɓ ɔɓɘɑ-

əɑəɔɫ. ȽɑɖɎɑɝɞɜɌɢɔɫ ɝɞɑəɚɖ ɌɗɨɎɑɚɗ ɝɞɌəɚɎɔɞɝɫ 

ɓɌɘɑɞəɌ əɌ 2-3 əɑɐɑɗɑ ɚɞ əɌɣɌɗɌ ɎɚɝɛɌɗɑəɔɫ.  

Ȯ ɚɝɞɜɚɘ ɛɑɜɔɚɐɑ ɚɐɚəɞɚɏɑəəɚɏɚ ɚɝɞɑɚɘɔ-

ɑɗɔɞɌ, ɎɧɓɎɌəəɚɏɚ ɚɍɚɝɞɜɑəɔɑɘ ɚɖɚɗɚɖɚɜəɑɎɚɏɚ 

ɎɚɝɛɌɗɔɞɑɗɨəɚɏɚ ɛɜɚɢɑɝɝɌ, ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɑ 

ɛɜɚɫɎɗɑəɔɫ ɖɚɝɞəɧɡ ɔɓɘɑəɑəɔɕ ɚɞɝɟɞɝɞɎɟɪɞ. 

ȸɚɏɟɞ ɍɧɞɨ əɑɎɧɜɌɒɑəəɧɘɔ ɝɖɔɌɗɚɏɔɣɑɝɖɔɑ 

ɛɜɔɓəɌɖɔ ɌɖɞɔɎəɚɝɞɔ ɎɚɝɛɌɗɔɞɑɗɨəɚɏɚ ɛɜɚɢɑɝɝɌ 

Ɏ ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ ɚɖɚɗɚɖɚɜəɑɎɧɡ ɚɣɌɏɌɡ, ɝɞɌɎ-

ɤɔɡ ɛɜɔɣɔəɚɕ ɜɌɓɎɔɞɔɫ ɚɝɞɑɚɘɔɑɗɔɞɌ. ɀɚɜɘɔ-

ɜɚɎɌəɔɪ ɚɝɞɑɚɘɔɑɗɔɞɔɣɑɝɖɚɏɚ ɚɣɌɏɌ Ɏ ɍɚɖɚɎɧɡ 

ɚɞɐɑɗɌɡ Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ əɑɜɑɐɖɚ ɝɚɛɟɞɝɞɎɟɑɞ 

ɜɑɌɖɞɔɎəɚɑ ɟɞɚɗɥɑəɔɑ ɝɗɔɓɔɝɞɚɕ ɚɍɚɗɚɣɖɔ əɌ 

ɐəɑ Ɏɑɜɡəɑɣɑɗɪɝɞəɚɕ ɛɌɓɟɡɔ, ɝəɔɒɑəɔɑ ɛɜɚ-

ɓɜɌɣəɚɝɞɔ ɛɌɓɟɡɔ.  

ȹɌɣɌɗɨəɧɑ ɛɜɚɫɎɗɑəɔɫ ɚɝɞɑɚɘɔɑɗɔɞɌ ɘɚ-

ɏɟɞ ɚɍəɌɜɟɒɔɎɌɞɨɝɫ ɟɒɑ əɌ 7 ɝɟɞɖɔ ɚɞ əɌɣɌɗɌ 

ɛɜɚɢɑɝɝɌ. ȺɐəɌɖɚ ɟɍɑɐɔɞɑɗɨəɌɫ ɖɌɜɞɔəɌ əɌɗɔ-

ɣɔɫ ɎɚɝɛɌɗɔɞɑɗɨəɚɏɚ ɖɚɝɞəɚɏɚ ɛɜɚɢɑɝɝɌ ɛɚɫɎɗɫ-

ɑɞɝɫ ɖ ɖɚəɢɟ ɚɝɞɜɚɏɚ ɛɑɜɔɚɐɌ ɔ əɌɣɌɗɌ ɝɞɌɐɔɔ 

ɛɚɐɚɝɞɜɚɏɚ ɞɑɣɑəɔɫ (10-14 ɐɑəɨ ɚɞ əɌɣɌɗɌ Ɏɚɝ-

ɛɌɗɑəɔɫ), ɣɞɚ ɐɌɑɞ Ɏɚɓɘɚɒəɚɝɞɨ ɝɚɝɞɌɎɔɞɨ 

ɛɜɑɐɝɞɌɎɗɑəɔɑ ɚ ɜɌɝɛɜɚɝɞɜɌəɑəəɚɝɞɔ ɛɚɜɌɒɑ-

əɔɫ. ȮɔɓɟɌɗɔɓɔɜɟɑɞɝɫ ɟɎɑɗɔɣɑəɔɑ ɓɚəɧ ɛɑɜɔ-

ɌɛɔɖɌɗɨəɚɕ ɔɗɔ ɛɌɜɚɐɚəɞɌɗɨəɚɕ ɐɑɝɞɜɟɖɢɔɔ ɝ 

ɛɚɞɑɜɑɕ ɣɑɞɖɚɝɞɔ ɔ ɜɚɎəɚɝɞɔ ɖɚəɞɟɜɚɎ. Ȯ ɏɜɌ-

əɔɣɌɥɔɡ ɝ ɩɞɚɕ ɓɚəɚɕ ɚɍɗɌɝɞɫɡ ɖɚɝɞɔ ɛɚɫɎɗɫ-

ɪɞɝɫ ɟɣɌɝɞɖɔ ɎəɌɣɌɗɑ ɝ əɑɎɧɜɌɒɑəəɧɘ ɝəɔɒɑ-

əɔɑɘ ɛɗɚɞəɚɝɞɔ, ɓɌɞɑɘ ɝ ɫɎəɚɕ ɖɌɜɞɔəɚɕ ɚɝɞɑ-

ɚɛɚɜɚɓɌ, ɣɞɚ ɝɎɔɐɑɞɑɗɨɝɞɎɟɑɞ ɚɍ ɌɖɞɔɎəɚɝɞɔ 

ɛɜɚɢɑɝɝɌ. ȰɌɗɑɑ Ɏ ɚɣɌɏɑ ɛɚɜɌɒɑəɔɫ ɟɞɜɌɣɔɎɌɑɞ-

ɝɫ ɝɞɜɟɖɞɟɜəɚɝɞɨ ɞɜɌɍɑɖɟɗɫɜəɚɏɚ ɜɔɝɟəɖɌ. 

ȼɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɑ ɛɜɔɓəɌɖɔ ɠɚɜɘɔɜɚɎɌəɔɫ 

ɝɑɖɎɑɝɞɜɚɎ ɎɧɫɎɗɫɪɞɝɫ ɣɑɜɑɓ 3-4 əɑɐɑɗɔ ɚɞ ɘɚ-

ɘɑəɞɌ ɓɌɍɚɗɑɎɌəɔɫ. 

Ȼɜɔ ɚɣɌɏɚɎɚɘ ɚɝɞɑɚɘɔɑɗɔɞɑ ɎɚɓəɔɖɌɪɞ 

ɘəɚɒɑɝɞɎɑəəɧɑ ɘɑɗɖɔɑ ɚɣɌɏɔ ɐɑɝɞɜɟɖɢɔɔ, 

ɔɘɑɪɥɔɑ ɛɫɞəɔɝɞɧɕ ɜɔɝɟəɚɖ əɌ ɚɏɜɌəɔɣɑəəɚɘ 

ɟɣɌɝɞɖɑ ɣɑɗɪɝɞɔ. ɉɞɔ ɚɣɌɏɔ, əɑ ɜɌɝɛɜɚɝɞɜɌəɫ-

ɫɝɨ əɌ ɐɜɟɏɔɑ ɚɍɗɌɝɞɔ ɣɑɗɪɝɞɔ, ɛɚɝɞɑɛɑəəɚ ɟɎɑ-

ɗɔɣɔɎɌɪɞɝɫ Ɏ ɜɌɓɘɑɜɌɡ ɔ ɝɗɔɎɌɪɞɝɫ Ɏ ɚɐəɟ ɛɚ-

ɗɚɝɞɨ. ȰɔɠɠɟɓəɌɫ ɠɚɜɘɌ ɚɝɞɑɚɘɔɑɗɔɞɌ ɡɌɜɌɖ-

ɞɑɜɔɓɟɑɞɝɫ ɟɎɑɗɔɣɑəɔɑɘ ɚɣɌɏɚɎ ɐɑɝɞɜɟɖɢɔɔ ɝ 

ɎɚɎɗɑɣɑəɔɑɘ Ɏ ɛɜɚɢɑɝɝ ɚɖɜɟɒɌɪɥɑɕ ɖɚɝɞəɚɕ 

ɞɖɌəɔ əɌ ɓəɌɣɔɞɑɗɨəɚɘ ɛɜɚɞɫɒɑəɔɔ ɣɑɗɪɝɞɔ 

(ɜɔɝ. 3 Ɍ, ɍ), Ɏɛɗɚɞɨ ɐɚ Ɏɝɑɕ ɣɑɗɪɝɞɔ. ȹɌɍɗɪɐɌ-

ɑɞɝɫ ɖɌɜɞɔəɌ, ɖɚɏɐɌ əɌ əɔɒəɑɕ ɣɑɗɪɝɞɔ ɎɚɝɛɌ-

ɗɔɞɑɗɨəɧɕ ɐɑɝɞɜɟɖɞɔɎəɧɕ ɛɜɚɢɑɝɝ ɚɞ ɛɑɜɔɌɛɔ-

ɖɌɗɨəɧɡ ɞɖɌəɑɕ, ɗɔɍɚ ɗɟəɖɔ ɟɐɌɗɑəəɚɏɚ ɓɟɍɌ 

ɜɌɝɛɜɚɝɞɜɌəɫɑɞɝɫ ɐɚ ɚɝəɚɎɌəɔɫ ɣɑɗɪɝɞɔ. Ȯ ɓɌ-

Ɏɔɝɔɘɚɝɞɔ ɚɞ ɝɞɑɛɑəɔ ɜɌɓɜɟɤɑəɔɫ əɔɒəɑɣɑ-

ɗɪɝɞəɚɏɚ ɖɌəɌɗɌ ɔ ɛɚɐɍɚɜɚɐɚɣəɚɏɚ ɚɞɎɑɜɝɞɔɫ 

ɔɡ ɖɚəɞɟɜɧ ɚɞɝɟɞɝɞɎɟɪɞ ɣɌɝɞɔɣəɚ ɔɗɔ ɛɚɗəɚ-

ɝɞɨɪ.  

Ɂɜɚəɔɣɑɝɖɔɕ ɚɝɞɑɚɘɔɑɗɔɞ ɠɚɜɘɔɜɟɑɞɝɫ Ɏ 

ɝɜɑɐəɑɘ ɣɑɜɑɓ 1 ɘɑɝɫɢ ɚɞ əɌɣɌɗɌ ɓɌɍɚɗɑɎɌəɔɫ ɔ 

ɡɌɜɌɖɞɑɜɔɓɟɑɞɝɫ əɌɗɔɣɔɑɘ, əɌɜɫɐɟ ɝ ɐɑɝɞɜɟɖ-

ɞɔɎəɧɘɔ ɛɜɚɢɑɝɝɌɘɔ, ɛɜɚɐɟɖɢɔɔ ɎəɚɎɨ ɚɍɜɌɓɚ-

ɎɌəəɚɕ ɖɚɝɞəɚɕ ɞɖɌəɔ. Ȯ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɛɜɑɚɍ-

ɗɌɐɌəɔɫ ɘɑɡɌəɔɓɘɚɎ ɐɑɝɞɜɟɖɢɔɔ ɔɗɔ ɛɜɚɐɟɖ-

ɢɔɔ ɖɚɝɞɔ Ɏɧɐɑɗɫɪɞ ɝɗɑɐɟɪɥɔɑ ɠɚɜɘɧ ɡɜɚəɔ-

ɣɑɝɖɚɏɚ ɚɝɞɑɚɘɔɑɗɔɞɌ: ɐɑɝɞɜɟɖɞɔɎəɟɪ ɠɚɜɘɟ, 

ɛɜɚɫɎɗɫɪɥɟɪɝɫ Ɏ ɍɚɗɨɤɑɕ ɝɞɑɛɑəɔ ɜɌɓɜɟɤɑəɔ-

ɑɘ ɖɚɝɞəɚɕ ɞɖɌəɔ ɔ ɠɚɜɘɔɜɚɎɌəɔɑɘ ɖɜɟɛəɧɡ 

ɝɑɖɎɑɝɞɜɚɎ (ɜɔɝ. 4 Ɍ, ɍ); ɛɜɚɐɟɖɞɔɎəɟɪ (ɏɔɛɑɜ-

ɛɗɌɝɞɔɣɑɝɖɟɪ) ɠɚɜɘɟ, ɝɎɫɓɌəəɟɪ ɝ ɛɚɎɧɤɑə-

əɧɘ ɖɚɝɞɑɚɍɜɌɓɚɎɌəɔɑɘ (ɜɔɝ. 5); ɐɑɞɜɟɖɞɔɎəɚ-

ɛɜɚɐɟɖɞɔɎəɟɪ ɠɚɜɘɟ, ɖɚɏɐɌ ɛɜɚɢɑɝɝɧ ɐɑɝɞɜɟɖ-

ɢɔɔ ɔ ɛɜɚɐɟɖɢɔɔ ɖɚɝɞɔ əɌɡɚɐɫɞɝɫ Ɏ ɚɞəɚɝɔ-

ɞɑɗɨəɚɘ ɜɌɎəɚɎɑɝɔɔ (ɜɔɝ. 6 Ɍ, ɍ, Ɏ).  

ȼɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔ ɓɚəɌ ɚɝɞɑɚɘɔɑɗɔɞɔɣɑ-

ɝɖɚɏɚ ɛɚɜɌɒɑəɔɫ ɝɚɐɑɜɒɔɞ ɟɣɌɝɞɖɔ ɛɚəɔɒɑə-

əɚɕ ɔ ɛɚɎɧɤɑəəɚɕ ɛɗɚɞəɚɝɞɔ. Ȼɜɚɔɝɡɚɐɔɞ ɏɔ-

ɍɑɗɨ ɓɌɣɌɞɖɚɎ ɛɚɝɞɚɫəəɧɡ ɓɟɍɚɎ, əɌɡɚɐɫɥɔɡɝɫ Ɏ 

ɏəɚɕəɚ-əɑɖɜɚɞɔɣɑɝɖɚɘ ɚɣɌɏɑ. ȮɝɗɑɐɝɞɎɔɑ ɡɜɚ-

əɔɣɑɝɖɚɏɚ ɎɚɝɛɌɗɔɞɑɗɨəɚɏɚ ɛɜɚɢɑɝɝɌ əɌ Ɏɑɜɡəɑɕ 

ɣɑɗɪɝɞɔ, Ɏ ɞɚɘ ɣɔɝɗɑ ɝ ɓɌɔəɞɑɜɑɝɚɎɌəəɚɝɞɨɪ 

ɝɖɟɗɚɎɚɕ ɖɚɝɞɔ, əɑɜɑɐɖɚ ɜɌɓɎɔɎɌɑɞɝɫ Ɏɑɜɡəɑɣɑ-

ɗɪɝɞəɚɕ ɝɔəɟɝɔɞ, ɓɌɞɑɘ ɘɚɒɑɞ  ɛɜɔɝɚɑɐɔəɔɞɨɝɫ  
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ȼɔɝ. 3 Ɍ (Fig. 3 Ɍ) 
 

ȼɔɝ. 3 ɍ (Fig. 3 b) 

ȼɔɝ. 3.      Ɍ ð ȺɜɞɚɛɌəɞɚɘɚɏɜɌɘɘɌ, ɍ ð ȸȽȶȾ ɣɑɜɑɛɌ, ɝɌɏɔɞɞɌɗɨəɧɕ ɝɜɑɓ. 

Ȱɔɠɠɟɓəɧɕ ɚɝɞɑɚɘɔɑɗɔɞ əɔɒəɑɕ ɣɑɗɪɝɞɔ ɝɗɑɎɌ. 

Fig. 3.   Ɍ ð Ⱥrthopantomogram, b ð MSCT of the skull, sagittal section.  

Diffuse osteomyelitis of the lower jaw on the left.  

 

ȼɔɝ. 4 Ɍ (Fig. 4 Ɍ) 

 

ȼɔɝ. 4 ɍ (Fig. 4 b) 

ȼɔɝ. 4.      ȺɜɞɚɛɌəɞɚɘɚɏɜɌɘɘɧ (ɠɜɌɏɘɑəɞɧ).  

Ɂɜɚəɔɣɑɝɖɔɕ ɐɑɝɞɜɟɖɞɔɎəɧɕ ɚɝɞɑɚɘɔɑɗɔɞ əɔɒəɑɕ ɣɑɗɪɝɞɔ.  

Ɍ ð ȶɚɝɞəɧɕ ɝɑɖɎɑɝɞɜ ɌɗɨɎɑɚɗɫɜəɚɏɚ ɚɞɜɚɝɞɖɌ əɔɒəɑɕ ɣɑɗɪɝɞɔ ɝɛɜɌɎɌ, ɍ ð ɘəɚɒɑɝɞɎɑəəɧɑ ɝɑɖɎɑɝɞɜɧ əɔɒ-

əɑɕ ɣɑɗɪɝɞɔ ɝɛɜɌɎɌ. 

Fig. 4.   Orthopantomograms (fragments).  

Chronic destructive osteomyel itis of the lower jaw.  

Ɍ ð Bone sequester of the alveolar process of the lower jaw on the right, b ð multiple sequesters of the lower jaw on 

the right.  
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ɩɞɘɚɔɐɔɞ. ȹɌ ɠɚəɑ ɓɚə ɐɑɝɞɜɟɖɢɔɕ ɎɔɓɟɌɗɔɓɔ-

ɜɟɪɞɝɫ ɠɚɜɘɔɜɟɪɥɔɑɝɫ ɝɑɖɎɑɝɞɜɧ ɜɌɓɗɔɣəɚɕ 

ɠɚɜɘɧ, ɛɗɚɞəɚɝɞɨ ɖɚɞɚɜɧɡ ɛɚɝɞɑɛɑəəɚ ɟɎɑɗɔ-

ɣɔɎɌɑɞɝɫ. ȹɌ əɔɒəɑɕ ɣɑɗɪɝɞɔ ɖɚɜɞɔɖɌɗɨəɧɑ 

ɝɑɖɎɑɝɞɜɧ, ɖɌɖ ɛɜɌɎɔɗɚ, ɚɍɜɌɓɟɪɞɝɫ ɔɓ ɝɞɑəɚɖ 

əɔɒəɑɣɑɗɪɝɞəɚɏɚ ɖɌəɌɗɌ, ɚɝəɚɎɌəɔɫ ɣɑɗɪɝɞɔ  ɔ 

ɌɗɨɎɑɚɗɫɜəɚɏɚ ɚɞɜɚɝɞɖɌ (ɜɔɝ. 4 Ɍ, ɍ). ȯɟɍɣɌɞɧɑ 

ɝɑɖɎɑɝɞɜɧ, ɎɚɓəɔɖɌɪɥɔɑ ɛɜɑɔɘɟɥɑɝɞɎɑəəɚ əɌ 

Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ, ɔɘɑɪɞ ɘɑəɑɑ ɚɞɣɑɞɗɔɎɧɑ ɖɚə-

ɞɟɜɧ, ɣɑɘ ɖɚɜɞɔɖɌɗɨəɧɑ ɝɑɖɎɑɝɞɜɧ. ɀɚɜɘɔɜɚ-

ɎɌəɔɑ ɝɑɖɎɑɝɞɜɚɎ ɝ ɛɚɫɎɗɑəɔɑɘ ɖɌɜɞɔəɧ ɝɑɖɎɑ-

ɝɞɜɌɗɨəɚɕ ɖɌɛɝɟɗɧ əɌ Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ ɛɜɚɔɝ-

ɡɚɐɔɞ Ɏ ɞɑɣɑəɔɑ 3-4 əɑɐɑɗɨ, əɌ əɔɒəɑɕ ɣɑɗɪɝɞɔ 

ð 6-8 əɑɐɑɗɨ. Ƚɜɚɖɔ ɚɞɞɚɜɒɑəɔɫ ɝɑɖɎɑɝɞɜɚɎ ɓɌ-

Ɏɔɝɫɞ ɚɞ Ɏɑɗɔɣɔəɧ ɔ ɗɚɖɌɗɔɓɌɢɔɔ ɓɚəɧ əɑɖɜɚ-

ɓɌ. Ȼɜɔ ɜɌɝɛɜɚɝɞɜɌəɑəɔɔ ɚɝɞɑɚɘɔɑɗɔɞɌ ɔɓ Ɍɗɨ-

Ɏɑɚɗɫɜəɚɏɚ ɚɞɜɚɝɞɖɌ Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ əɌ Ɏɧɤɑ-

ɗɑɒɌɥɔɑ ɚɞɐɑɗɧ ɗɔɢɑɎɚɏɚ ɝɖɑɗɑɞɌ ɝɑɖɎɑɝɞɜɧ 

ɚɍɜɌɓɟɪɞɝɫ Ɏ ɝɖɟɗɚɎɧɡ ɖɚɝɞɫɡ, ɛɚɐɏɗɌɓəɔɣəɚɘ 

ɖɜɌɑ, ɝɞɑəɖɌɡ Ɏɑɜɡəɑɣɑɗɪɝɞəɧɡ ɛɌɓɟɡ, ɝɖɟ-

ɗɚɌɗɨɎɑɚɗɫɜəɚɘ ɏɜɑɍəɑ. ȳəɌɣɔɞɑɗɨəɧɑ ɛɚ ɛɜɚ-

ɞɫɒɑəəɚɝɞɔ əɑɖɜɚɞɔɣɑɝɖɔɑ ɓɚəɧ ɔ ɐɑɠɑɖɞɧ 

ɖɚɜɞɔɖɌɗɨəɧɡ ɛɗɌɝɞɔə ɫɎɗɫɪɞɝɫ ɛɜɔɣɔəɌɘɔ 

ɎɚɓəɔɖəɚɎɑəɔɫ ɛɌɞɚɗɚɏɔɣɑɝɖɚɏɚ ɛɑɜɑɗɚɘɌ əɔɒ-

əɑɕ ɣɑɗɪɝɞɔ. Ƚɗɑɐɟɑɞ ɚɞɘɑɞɔɞɨ, ɣɞɚ ɡɜɚəɔɣɑ-

ɝɖɔɕ ɚɝɞɑɚɘɔɑɗɔɞ ɘɚɒɑɞ ɛɜɚɞɑɖɌɞɨ ɍɑɓ ɚɍɜɌɓɚ-

ɎɌəɔɫ ɝɑɖɎɑɝɞɜɚɎ, ɣɞɚ ɝɎɫɓɌəɚ ɝ ɟɝɛɑɤəɚɝɞɨɪ 

ɗɑɣɑəɔɫ əɌ ɜɌəəɔɡ ɝɞɌɐɔɫɡ ɓɌɍɚɗɑɎɌəɔɫ, ɚɝɚ-

ɍɑəəɚɝɞɫɘɔ ɞɑɣɑəɔɫ ɔ ɔɘɘɟəəɧɘɔ ɝɎɚɕɝɞɎɌɘɔ 

ɚɜɏɌəɔɓɘɌ. 

Ȼɚɝɗɑ ɜɌɝɝɌɝɧɎɌəɔɫ, ɚɞɡɚɒɐɑəɔɫ ɔɗɔ 

ɚɛɑɜɌɞɔɎəɚɏɚ ɟɐɌɗɑəɔɫ ɝɑɖɎɑɝɞɜɚɎ ɝ ɛɜɚɎɑɐɑ-

əɔɑɘ ɝɚɚɞɎɑɞɝɞɎɟɪɥɔɡ ɗɑɣɑɍəɧɡ ɘɑɜɚɛɜɔɫɞɔɕ 

ɜɑəɞɏɑəɚɎɝɖɌɫ ɖɌɜɞɔəɌ ɐɗɔɞɑɗɨəɚɑ Ɏɜɑɘɫ ɚɝɞɌ-

ɑɞɝɫ ɝɞɌɍɔɗɨəɚɕ, ɚɝɞɑɚɘɔɑɗɔɞɔɣɑɝɖɔɑ ɚɣɌɏɔ Ɏɔ-

ɓɟɌɗɔɓɔɜɟɑɞɝɫ ɚɞɣɑɞɗɔɎɚ. ȮɧɜɌɒɑəəɚɝɞɨ ɛɜɚ-

ɐɟɖɞɔɎəɚɏɚ ɛɜɚɢɑɝɝɌ ɚɍɟɝɗɚɎɗɔɎɌɑɞɝɫ ɌɖɞɔɎəɚ-

ɝɞɨɪ ɩəɐɚɝɞɌɗɨəɚɕ ɔ ɛɑɜɔɚɝɞɌɗɨəɚɕ ɛɑɜɑɝɞɜɚɕ-

ɖɔ ɖɚɝɞɔ. Ⱥ əɌɝɞɟɛɗɑəɔɔ ɚɍɜɌɞəɚɏɚ ɞɑɣɑəɔɫ 

ɛɜɚɢɑɝɝɌ ɝɎɔɐɑɞɑɗɨɝɞɎɟɑɞ ɔɝɣɑɓəɚɎɑəɔɑ ɚɝɞɑ-

ɚɛɚɜɚɓɌ, ɣɌɝɞɔɣəɚɑ ɎɚɝɝɞɌəɚɎɗɑəɔɑ ɛɗɚɞəɚɝɞɔ ɔ 

ɞɜɌɍɑɖɟɗɫɜəɚɏɚ ɜɔɝɟəɖɌ ɖɚɝɞɔ ɛɚ ɛɑɜɔɠɑɜɔɔ 

ɟɣɌɝɞɖɌ ɐɑɝɞɜɟɖɢɔɔ, ɛɚɫɎɗɑəɔɑ ɛɑɜɔɚɝɞɌɗɨəɧɡ 

ɖɚɝɞəɧɡ əɌɝɗɚɑəɔɕ (ɜɔɝ. 7 Ɍ, ɍ).  

 ȻɑɜɎɔɣəɚ-ɡɜɚəɔɣɑɝɖɔɕ ɚɝɞɑɚɘɔɑɗɔɞ ɚɞ-

əɚɝɔɞɝɫ ɖ Ɍɞɔɛɔɣəɚɕ ɠɚɜɘɑ ɚɝɞɑɚɘɔɑɗɔɞɌ, ɛɜɚ-

ɫɎɗɫɪɥɑɕɝɫ ɛɚɝɞɑɛɑəəɧɘ ɜɌɓɎɔɞɔɑɘ ɔ Ɏɫɗɧɘ 

ɞɑɣɑəɔɑɘ ɝ ɛɜɑɚɍɗɌɐɌəɔɑɘ ɖɚɝɞɑɚɍɜɌɓɚɎɌəɔɫ ɔ 

ɚɝɞɑɚɝɖɗɑɜɚɞɔɣɑɝɖɔɡ ɛɜɚɢɑɝɝɚɎ. ȻɜɚɞɑɖɌɑɞ ɍɑɓ 

ɚɝɞɜɚɕ ɠɌɓɧ ɎɚɝɛɌɗɑəɔɫ ɝ əɑɎɧɜɌɒɑəəɚɕ ɐɑ-

ɝɞɜɟɖɢɔɑɕ ɖɚɝɞəɚɕ ɞɖɌəɔ. ȹɌɍɗɪɐɌɑɞɝɫ ɟ ɗɔɢ 

ɘɚɗɚɐɚɏɚ ɎɚɓɜɌɝɞɌ ɔ ɛɚɐɜɚɝɞɖɚɎ, ɗɚɖɌɗɔɓɟɑɞɝɫ 

ɛɜɑɔɘɟɥɑɝɞɎɑəəɚ əɌ əɔɒəɑɕ ɣɑɗɪɝɞɔ. Ȯɚɓəɔ-

ɖɌɑɞ, ɚɍɧɣəɚ, ɎɝɗɑɐɝɞɎɔɑ ɎɚɝɛɌɗɔɞɑɗɨəɚɏɚ ɛɚ-

ɜɌɒɑəɔɫ ɛɑɜɔɌɛɔɖɌɗɨəɧɡ ɞɖɌəɑɕ ɘɚɗɫɜɚɎ 

əɔɒəɑɕ ɣɑɗɪɝɞɔ. ȮɚɝɛɌɗɔɞɑɗɨəɧɑ ɔɓɘɑəɑəɔɫ 

ɔɘɑɪɞ ɐɗɔɞɑɗɨəɚɑ ɡɜɚəɔɣɑɝɖɚɑ ɞɑɣɑəɔɑ ɝ ɣɑɜɑ-

ɐɚɎɌəɔɑɘ ɛɑɜɔɚɐɚɎ ɚɍɚɝɞɜɑəɔɫ ɔ ɜɑɘɔɝɝɔɔ, 

ɠɚɜɘɔɜɚɎɌəɔɑɘ ɖɚɜɞɔɖɌɗɨəɧɡ ɔ ɏɟɍɣɌɞɧɡ ɝɑɖ-

ɎɑɝɞɜɚɎ. ȮəɌɣɌɗɑ əɌ ɜɑəɞɏɑəɚɏɜɌɘɘɌɡ ɎɧɫɎɗɫ-

ɪɞɝɫ ɘɑɗɖɔɑ ɚɣɌɏɔ ɛɚəɔɒɑəəɚɕ ɛɗɚɞəɚɝɞɔ, ɜɌɝ-

ɛɜɚɝɞɜɌəɫɪɥɔɑɝɫ əɌ ɚɖɜɟɒɌɪɥɟɪ ɖɚɝɞɨ. ȳɌ-

ɞɑɘ Ɏɘɑɝɞɑ ɝ ɟɣɌɝɞɖɌɘɔ ɐɑɝɞɜɟɖɢɔɔ ɛɚɫɎɗɫɪɞɝɫ 

ɗɔɤɑəəɧɑ ɞɜɌɍɑɖɟɗɫɜəɚɏɚ ɜɔɝɟəɖɌ ɓɚəɧ ɟɛɗɚɞ-

əɑəɔɫ əɚɎɚɚɍɜɌɓɚɎɌəəɚɕ ɖɚɝɞɔ. ȽɞɌəɚɎɫɞɝɫ 

ɜɌɓɗɔɣɔɘɧɘɔ ɖɚɝɞəɧɑ ɝɑɖɎɑɝɞɜɧ. ȺɣɌɏɔ ɛɚɜɌ-

ɒɑəɔɫ ɣɌɝɞɚ ɔɘɑɪɞ ɝɟɍɖɚɜɞɔɖɌɗɨəɚɑ ɜɌɝɛɚɗɚ-

ɒɑəɔɑ, ɍɗɔɓɖɚɑ  ɖ  əɌɐɖɚɝɞəɔɢɑ,  ɣɞɚ  ɎɧɓɧɎɌɑɞ  

 

ȼɔɝ. 5 (Fig. 5) 

ȼɔɝ. 5.     ȺɜɞɚɛɌəɞɚɘɚɏɜɌɘɘɌ.  

Ɂɜɚəɔɣɑɝɖɔɕ ɛɜɚɐɟɖɞɔɎəɧɕ ɚɝɞɑɚɘɔɑɗɔɞ əɔɒəɑɕ ɣɑɗɪɝɞɔ ɝ ɚɍɑɔɡ ɝɞɚɜɚə. ȻɑɜɔɚɝɞɌɗɨəɧɑ əɌɝɗɚɑəɔɫ ɛɚ 

əɔɒəɑɘɟ ɖɜɌɪ əɔɒəɑɕ ɣɑɗɪɝɞɔ ɝɛɜɌɎɌ.  

Fig. 5.    Orthopantomogram .  

Chronic productive osteomyelitis of the lower jaw on both sides. Periosteal layers on the lower edge of the lower 

jaw on the right.  
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ȼɔɝ. 6 Ɍ (Fig. 6 Ɍ) 

 

ȼɔɝ. 6 ɍ (Fig. 6 b) 

 

ȼɔɝ. 6 Ɏ (Fig. 6 ɝ) 

ȼɔɝ. 6.      ȸȽȶȾ. Ɍ ð ȳD-ɜɑɖɚəɝɞɜɟɖɢɔɫ ɔɓɚɍɜɌɒɑəɔɫ ɗɔɢɑɎɧɡ ɖɚɝɞɑɕ, ɍ ð ɌɖɝɔɌɗɨəɧɕ ɝɜɑɓ,  Ɏ ð 

ɞɜɌəɝɠɑɜɓɌɗɨəɧɕ ɝɜɑɓ əɔɒəɑɕ ɣɑɗɪɝɞɔ ɝɛɜɌɎɌ. 

Ɂɜɚəɔɣɑɝɖɔɕ ɐɑɝɞɜɟɖɞɔɎəɚ-ɛɜɚɐɟɖɞɔɎəɧɕ ɚɝɞɑɚɘɔɑɗɔɞ. ȰɑɠɚɜɘɌɢɔɫ əɔɒəɑɕ ɣɑɗɪɝɞɔ ɝɛɜɌɎɌ. 

Fig. 6.   MSCT. Ɍ ð 3D-model, facial bones, b ð axial view, c ð transversal view the lower jaw on the right.  

Chronic destructive -productive osteomyelitis. Deformity of the lower jaw on the right.  

 

ȼɔɝ. 7 Ɍ (Fig. 7 Ɍ) 

 

ȼɔɝ. 7 ɍ (Fig. 7 b) 

ȼɔɝ. 7.      ȺɜɞɚɛɌəɞɚɘɚɏɜɌɘɘɧ (ɠɜɌɏɘɑəɞɧ). 

Ⱥɝɞɑɚɘɔɑɗɔɞ əɔɒəɑɕ ɣɑɗɪɝɞɔ ɝɗɑɎɌ. Ɍ ð ȬɖɞɔɎəɚɑ ɞɑɣɑəɔɑ ɛɜɚɢɑɝɝɌ, ɍ ð ɝɞɌɐɔɫ ɜɑɘɔɝɝɔɔ.  

Fig. 7.   Orthopantomograms (fragments).  

Osteomyelitis of the lower jaw on the left. a ð activ e course of the process, b ð stage of remission.  
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ɌɖɞɔɎəɚɑ ɛɜɚɐɟɢɔɜɚɎɌəɔɑ ɖɌɖ ɩəɐɚɝɞɌɗɨəɚɕ,  

ɞɌɖ ɔ ɛɑɜɔɚɝɞɌɗɨəɚɕ ɖɚɝɞəɚɕ ɞɖɌəɔ Ɏ ɛɑɜɔɚɐ 

ɜɑɘɔɝɝɔɔ. ȮɝɗɑɐɝɞɎɔɑ ɩɞɚɏɚ ɎɔɓɟɌɗɔɓɔɜɟɑɞɝɫ 

əɑɜɌɎəɚɘɑɜəɚɑ ɟɎɑɗɔɣɑəɔɑ ɔ ɐɑɠɚɜɘɌɢɔɫ ɖɚə-

ɞɟɜɚɎ əɔɒəɑɕ ɣɑɗɪɝɞɔ ɝ ɓɌɘɑɥɑəɔɑɘ ɑɑ ɞɖɌəɑɕ 

ɍɑɝɝɞɜɟɖɞɟɜəɧɘɔ əɑɚɐəɚɜɚɐəɧɘɔ ɘɌɝɝɌɘɔ, ɣɞɚ 

əɌɛɚɘɔəɌɑɞ ɖɌɜɞɔəɟ ɐɔɝɛɗɌɝɞɔɣɑɝɖɚɕ ɛɑɜɑ-

ɝɞɜɚɕɖɔ ɖɚɝɞɔ (ɜɔɝ. 8 Ɍ). ȱɝɗɔ Ɏ ɓɚəɑ ɛɚɜɌɒɑəɔɫ 

əɌɡɚɐɫɞɝɫ ɓɌɣɌɞɖɔ ɛɚɝɞɚɫəəɧɡ ɓɟɍɚɎ, ɞɚ ɛɜɚɔɝ-

ɡɚɐɔɞ ɔɡ ɏɔɍɑɗɨ. Ȼɜɔ ɚɍɚɝɞɜɑəɔɔ ɡɜɚəɔɣɑɝɖɚɏɚ 

ɛɜɚɢɑɝɝɌ ɓɚəɧ ɖɚɝɞəɚɕ ɐɑɝɞɜɟɖɢɔɔ ɟɎɑɗɔɣɔɎɌ-

ɪɞɝɫ Ɏ ɜɌɓɘɑɜɌɡ, ɔəɞɑəɝɔɎəɚɝɞɨ ɔɡ ɞɑəɑɕ 

əɌɜɌɝɞɌɑɞ, ɘɚɒɑɞ əɌɍɗɪɐɌɞɨɝɫ ɖɜɌɑɎɌɫ ɜɑɓɚɜɍ-

ɢɔɫ ɝ ɚɍɜɌɓɚɎɌəɔɑɘ ɐɑɠɑɖɞɌ ɟɣɌɝɞɖɌ ɣɑɗɪɝɞɔ 

(ɜɔɝ. 8 ɍ). 

ȻɚɝɞɞɜɌɎɘɌɞɔɣɑɝɖɔɕ ɚɝɞɑɚɘɔɑɗɔɞ ɝɚɝɞɌɎ-

ɗɫɑɞ 6-11% ɝɜɑɐɔ ɚɝɞɑɚɘɔɑɗɔɞɚɎ ɣɑɗɪɝɞɑɕ ɔ ɫɎ-

ɗɫɑɞɝɫ ɝɗɑɐɝɞɎɔɑɘ ɚɝɗɚɒəɑəɔɫ ɛɑɜɑɗɚɘɚɎ, ɖɌɖ 

ɛɜɌɎɔɗɚ, əɔɒəɑɕ ɣɑɗɪɝɞɔ, ɛɜɚɡɚɐɫɥɔɡ Ɏ ɛɜɑ-

ɐɑɗɌɡ ɓɟɍəɚɏɚ ɜɫɐɌ. ȴɝɞɚɣəɔɖɚɘ ɔəɠɑɖɢɔɔ ɣɌ-

ɥɑ Ɏɝɑɏɚ ɚɖɌɓɧɎɌɪɞɝɫ ɎɚɝɛɌɗɔɞɑɗɨəɧɑ ɛɜɚɢɑɝ-

ɝɧ Ɏ ɛɑɜɔɌɛɔɖɌɗɨəɧɡ ɞɖɌəɫɡ ɓɟɍɚɎ ɔɗɔ ɗɟəɖɌɡ 

ɟɐɌɗɑəəɧɡ ɓɟɍɚɎ, ɜɌɝɛɚɗɚɒɑəəɧɡ Ɏ ɗɔəɔɔ ɛɑɜɑ-

ɗɚɘɌ ɔɗɔ ɜɫɐɚɘ ɝ əɑɕ. ȻɚɝɞɞɜɌɎɘɌɞɔɣɑɝɖɔɕ 

ɚɝɞɑɚɘɔɑɗɔɞ ɡɌɜɌɖɞɑɜɔɓɟɑɞɝɫ Ɏɝɑɘɔ ɖɗɌɝɝɔɣɑ-

ɝɖɔɘɔ ɛɜɚɫɎɗɑəɔɫɘɔ ɚɝɞɑɚɘɔɑɗɔɞɌ, ɎɖɗɪɣɌɫ 

ɠɚɜɘɔɜɚɎɌəɔɑ ɝɑɖɎɑɝɞɜɚɎ. Ⱦɜɟɐəɚɝɞɔ ɜɑəɞɏɑ-

əɚɗɚɏɔɣɑɝɖɚɏɚ ɜɌɝɛɚɓəɌɎɌəɔɫ ɎɚɝɛɌɗɔɞɑɗɨəɚɏɚ 

ɛɜɚɢɑɝɝɌ əɌ əɌɣɌɗɨəɚɘ ɩɞɌɛɑ ɚɍɟɝɗɚɎɗɑəɧ ɞɑɘ, 

ɣɞɚ ɛɜɔ ɎɚɝɛɌɗɑəɔɔ, ɖɌɖ ɔ ɛɜɔ əɚɜɘɌɗɨəɚɘ ɓɌ-

ɒɔɎɗɑəɔɔ ɖɚɝɞɔ əɌ 4-5 ɝɟɞɖɔ ɛɚɝɗɑ ɛɑɜɑɗɚɘɌ 

ɘɚɒɑɞ ɛɜɚɔɝɡɚɐɔɞɨ ɌəɌɗɚɏɔɣəɌɫ ɖɌɜɞɔəɌ ɛɚɞɑ-

ɜɔ ɣɑɞɖɚɝɞɔ ɖɜɌɑɎ ɖɚɝɞəɧɡ ɚɞɗɚɘɖɚɎ, əɌɗɔɣɔɫ 

ɚɝɞɑɚɛɚɜɚɓɌ Ɏ ɔɡ ɓɚəɑ, ɜɌɝɤɔɜɑəɔɫ ɗɔəɔɔ ɛɑɜɑ-

ɗɚɘɌ. Ȯ ɩɞɚɘ ɝɗɟɣɌɑ ɝɗɑɐɟɑɞ ɚɜɔɑəɞɔɜɚɎɌɞɨɝɫ əɌ 

ɖɗɔəɔɣɑɝɖɟɪ ɝɔɘɛɞɚɘɌɞɔɖɟ. ȮɚɝɛɌɗɔɞɑɗɨəɧɕ 

 

ȼɔɝ. 8 Ɍ (Fig. 8 Ɍ) 
 

 

ȼɔɝ. 8 ɍ (Fig. 8 b) 

ȼɔɝ. 8.      ȺɜɞɚɛɌəɞɚɘɚɏɜɌɘɘɧ. 

Ɍ ð ȻɑɜɎɔɣəɚ-ɡɜɚəɔɣɑɝɖɔɕ ɚɝɞɑɚɘɔɑɗɔɞ əɔɒəɑɕ ɣɑɗɪɝɞɔ ɝɛɜɌɎɌ ɔ ɛɑɜɑɐəɑɏɚ ɚɞɐɑɗɌ Ɏ ɝɞɌɐɔɔ ɡɜɚəɔɣɑɝɖɚɏɚ 

ɞɑɣɑəɔɫ, ɍ ð ɛɜɔ ɚɍɚɝɞɜɑəɔɔ ɎɚɝɛɌɗɔɞɑɗɨəɚɏɚ ɛɜɚɢɑɝɝɌ. 

Fig. 8.   Orthopantomograms.   

a ð Primary -chronic osteomyelitis of the lower jaw on the right and anterior part in the stage of chronic course, b ð 

with an exacerbation of the inflammatory process.  
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ɛɜɚɢɑɝɝ ɘɚɒɑɞ ɚɏɜɌəɔɣɔɞɨɝɫ ɞɚɗɨɖɚ əɌɏəɚɑəɔɑɘ 

ɖɚɝɞəɚɕ ɜɌəɧ, ɍɑɓ ɩɗɑɘɑəɞɚɎ ɏəɚɕəɚ-

əɑɖɜɚɞɔɣɑɝɖɚɏɚ ɜɌɝɛɗɌɎɗɑəɔɫ ɖɚɝɞɔ ɔ ɛɜɑɞɑɜ-

ɛɑɞɨ ɚɍɜɌɞəɚɑ ɞɑɣɑəɔɑ. Ȼɜɔ ɜɌɓɎɔɞɔɔ ɛɚɝɞ-

ɞɜɌɎɘɌɞɔɣɑɝɖɚɏɚ ɚɝɞɑɚɘɔɑɗɔɞɌ əɌɜɌɝɞɌɑɞ əɑ-

ɣɑɞɖɚɝɞɨ ɔ əɑɜɚɎəɚɝɞɨ ɖɜɌɑɎ ɠɜɌɏɘɑəɞɚɎ ɣɑɗɪ-

ɝɞɔ, ɓɚəɧ ɚɝɞɑɚɛɚɜɚɓɌ ɟɎɑɗɔɣɔɎɌɪɞɝɫ, Ɏ əɔɡ 

ɟɞɜɌɣɔɎɌɑɞɝɫ ɡɌɜɌɖɞɑɜəɧɕ ɖɚɝɞəɧɕ ɜɔɝɟəɚɖ, 

ɟɣɌɝɞɖɔ ɜɑɓɚɜɍɢɔɔ ɜɌɝɛɜɚɝɞɜɌəɫɪɞɝɫ əɌ ɚɖɜɟ-

ɒɌɪɥɟɪ ɖɚɝɞəɟɪ ɞɖɌəɨ, ɤɔɜɔəɌ ɗɔəɔɔ ɛɑɜɑ-

ɗɚɘɌ ɝɞɌəɚɎɔɞɝɫ ɍɚɗɨɤɑ (ɜɔɝ. 9). ȺɣɌɏɔ ɜɌɝ-

ɛɗɌɎɗɑəɔɫ ɖɚɝɞəɚɕ ɞɖɌəɔ ɔ ɠɚɜɘɔɜɚɎɌəɔɑ ɝɑɖ-

ɎɑɝɞɜɚɎ ɎɔɓɟɌɗɔɓɔɜɟɪɞɝɫ ɛɚɝɗɑ 10-14 ɐəɑɕ ɚɞ 

əɌɣɌɗɌ ɓɌɍɚɗɑɎɌəɔɫ. Ⱦɜɟɐəɚɝɞɔ ɎɚɓəɔɖɌɪɞ ɛɜɔ 

ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɕ ɐɔɌɏəɚɝɞɔɖɑ ɖɚɝɞəɧɡ ɝɑɖ-

ɎɑɝɞɜɚɎ ɔ ɚɝɖɚɗɖɚɎ, ɞɌɖ ɖɌɖ ɚəɔ ɎəɌɣɌɗɑ ɔɘɑɪɞ  

ɚɐɔəɌɖɚɎɟɪ ɛɗɚɞəɚɝɞɨ. Ȼɚɩɞɚɘɟ Ɏɚɛɜɚɝ ɚ ɛɜɔ-

ɜɚɐɑ ɐɌəəɧɡ ɞɑəɑɕ ɟɛɗɚɞəɑəɔɫ ɘɚɒɑɞ ɍɧɞɨ ɜɑ-

ɤɑə ɞɚɗɨɖɚ ɛɟɞɑɘ ɌəɌɗɔɓɌ ɖɗɔəɔɣɑɝɖɔɡ ɐɌəəɧɡ 

ɔ ɐɔəɌɘɔɣɑɝɖɚɏɚ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚɏɚ əɌɍɗɪɐɑ-

əɔɫ. ȶɚɝɞəɧɑ ɚɝɖɚɗɖɔ Ɏ ɛɑɜɔɚɐ 14-20 ɐəɑɕ ɛɚ-

ɝɗɑ ɞɜɌɎɘɧ ɟɘɑəɨɤɌɪɞɝɫ Ɏ ɜɌɓɘɑɜɌɡ ɔ ɝɞɌəɚ-

Ɏɫɞɝɫ ɘɑəɑɑ ɖɚəɞɜɌɝɞəɧɘɔ, ɛɗɚɞəɚɝɞɨ ɝɑɖɎɑɝɞ-

ɜɚɎ ɖɚɝɞɔ, əɌɚɍɚɜɚɞ, ɎɚɓɜɌɝɞɌɑɞ. Ȯ ɛɚɝɗɑɐɟɪ-

ɥɑɘ ɖɚɝɞəɧɑ ɚɝɖɚɗɖɔ əɑɜɑɐɖɚ ɍɑɝɝɗɑɐəɚ ɜɌɝɝɌ-

ɝɧɎɌɞɨɝɫ. Ȯ ɓɚəɑ ɛɑɜɑɗɚɘɌ ɣɑɗɪɝɞɔ ɘɚɏɟɞ 

əɌɍɗɪɐɌɞɨɝɫ ɚɐəɚɎɜɑɘɑəəɚ ɝɟɥɑɝɞɎɟɪɥɔɑ 

ɛɜɚɢɑɝɝɧ ɖɚəɝɚɗɔɐɌɢɔɔ ɔ ɎɚɝɛɌɗɑəɔɫ ɖɚɝɞəɚɕ 

ɞɖɌəɔ. Ȼɜɔ ɩɞɚɘ ɐɑɝɞɜɟɖɞɔɎəɧɑ ɚɣɌɏɔ ɚɍɧɣəɚ 

ɗɚɖɌɗɔɓɟɑɞɝɫ Ɏ ɚɍɗɌɝɞɔ ɌɗɨɎɑɚɗɫɜəɚɏɚ ɚɞɜɚɝɞɖɌ.  

Ȼɚɝɗɑ ɚɛɑɜɌɞɔɎəɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ ɝ ɔɘ-

ɘɚɍɔɗɔɓɌɢɔɑɕ ɖɚɝɞəɧɡ ɠɜɌɏɘɑəɞɚɎ ɛɑɜɎɧɘɔ 

ɜɑəɞɏɑəɚɎɝɖɔɘɔ ɝɔɘɛɞɚɘɌɘɔ ɝɞɔɡɌəɔɫ ɎɚɝɛɌ-

ɗɔɞɑɗɨəɚɏɚ ɛɜɚɢɑɝɝɌ ɫɎɗɫɪɞɝɫ ɎɚɓɜɌɝɞɌəɔɑ ɣɑɞ-

ɖɚɝɞɔ ɖɜɌɑɎ ɠɜɌɏɘɑəɞɚɎ ɣɑɗɪɝɞɔ, ɔɝɣɑɓəɚɎɑəɔɑ 

ɚɝɞɑɚɛɚɜɚɓɌ Ɏ ɛɜɔɗɑɏɌɪɥɔɡ ɚɍɗɌɝɞɫɡ, ɝɞɌɍɔɗɔ-

ɓɌɢɔɫ ɤɔɜɔəɧ ɛɜɚɝɎɑɞɌ ɗɔəɔɔ ɛɑɜɑɗɚɘɌ. ȾɌ-

ɖɟɪ ɜɑəɞɏɑəɚɎɝɖɟɪ ɖɌɜɞɔəɟ ɘɚɒəɚ ɚɍəɌɜɟɒɔɞɨ 

əɑ ɜɌəɑɑ 7-12 ɐəɑɕ ɛɚɝɗɑ ɛɜɑɖɜɌɥɑəɔɫ ɎɚɝɛɌ-

ɗɑəɔɫ Ɏ ɖɚɝɞɔ. Ȼɚɓɒɑ ɎɔɓɟɌɗɔɓɔɜɟɪɞɝɫ ɛɑɜɔ-

ɚɝɞɌɗɨəɧɑ əɌɝɗɚɑəɔɫ Ɏɐɚɗɨ ɚɝəɚɎɌəɔɫ əɔɒəɑɕ 

ɣɑɗɪɝɞɔ əɌ ɟɜɚɎəɑ ɛɑɜɑɗɚɘɌ. ȸɑɗɖɔɑ ɝɑɖɎɑɝɞɜɧ 

ɘɚɏɟɞ ɝɌɘɚɝɞɚɫɞɑɗɨəɚ ɜɌɝɝɌɝɧɎɌɞɨɝɫ. Ȼɜɔ ɍɗɌ-

ɏɚɛɜɔɫɞəɚɘ ɞɑɣɑəɔɔ ɜɑɛɌɜɌɞɔɎəɚɏɚ ɛɜɚɢɑɝɝɌ 

ɎɚɝɝɞɌəɚɎɗɑəɔɑ ɖɚɝɞɔ ɛɜɚɔɝɡɚɐɔɞ Ɏ ɞɑ ɒɑ ɝɜɚ-

ɖɔ, ɣɞɚ ɔ ɛɜɔ əɑɚɝɗɚɒəɑəəɧɡ ɛɑɜɑɗɚɘɌɡ, ɚɐəɌ-

ɖɚ əɑɜɑɐɖɚ əɌ ɘɑɝɞɑ ɓəɌɣɔɞɑɗɨəɚɕ ɐɑɝɞɜɟɖɢɔɔ 

ɎɚɓəɔɖɌɑɞ ɐɑɠɚɜɘɌɢɔɫ ɣɑɗɪɝɞɔ.  

Ȼɜɔɣɔəɚɕ ɎɚɓəɔɖəɚɎɑəɔɫ ɚɝɞɑɚɘɔɑɗɔɞɌ, Ɏ 

ɞɚɘ ɣɔɝɗɑ ɛɚɝɞɞɜɌɎɘɌɞɔɣɑɝɖɚɏɚ, Ɏ ɖɚɝɞɫɡ ɗɔɢɌ 

ɘɚɏɟɞ ɍɧɞɨ ɘɑɞɌɗɗɔɣɑɝɖɔɑ ɖɚəɝɞɜɟɖɢɔɔ ð ɩəɐɚ-

ɛɜɚɞɑɓɧ ɣɑɗɪɝɞɔ, ɛɗɌɝɞɔəɧ, ɘɔəɔɛɗɌɝɞɔəɧ, 

ɛɜɚɎɚɗɚɣəɧɑ ɤɎɧ, Ɏɔəɞɧ, ɖɚɞɚɜɧɑ ɠɔɖɝɔɜɟɪɞ 

ɖɚɝɞəɧɑ ɚɞɗɚɘɖɔ ɛɜɔ ɛɑɜɑɗɚɘɌɡ ɔ ɞɜɌəɝɛɗɌəɞɌ-

ɞɧ ɛɜɔ ɜɑɖɚəɝɞɜɟɖɞɔɎəɧɡ ɚɛɑɜɌɢɔɫɡ. ȳɚəɧ ɐɑ-

ɝɞɜɟɖɢɔɕ, ɠɚɜɘɔɜɟɪɥɔɑɝɫ Ɏɚɖɜɟɏ ɘɑɞɌɗɗɔɣɑ-

ɝɖɔɡ ɖɚəɝɞɜɟɖɢɔɕ, ɛɜɔ əɑɍɗɌɏɚɛɜɔɫɞəɚɘ ɞɑɣɑ-

əɔɔ ɛɜɚɢɑɝɝɌ ɟɎɑɗɔɣɔɎɌɪɞɝɫ Ɏ ɜɌɓɘɑɜɌɡ, ɜɌɝ-

ɛɜɚɝɞɜɌəɫɫɝɨ əɌ ɚɖɜɟɒɌɪɥɟɪ ɖɚɝɞɨ. Ȯ ɛɚɝɗɑ-

ɐɟɪɥɑɘ əɌɍɗɪɐɌɑɞɝɫ ɡɌɜɌɖɞɑɜəɌɫ ɐɗɫ ɚɝɞɑɚɘɔ-

ɑɗɔɞɔɣɑɝɖɚɏɚ ɛɚɜɌɒɑəɔɫ ɜɑəɞɏɑəɚɝɖɔɌɗɚɏɔɣɑ-

ɝɖɌɫ ɖɌɜɞɔəɌ (ɜɔɝ. 10, 11).  

ȯɑɘɌɞɚɏɑəəɧɕ ɚɝɞɑɚɘɔɑɗɔɞ ɎɝɞɜɑɣɌɑɞɝɫ 

ɜɑɐɖɚ (4-9%), ɛɜɑɔɘɟɥɑɝɞɎɑəəɚ ɟ ɐɑɞɑɕ ɔ ɛɚɐ-

ɜɚɝɞɖɚɎ, ɗɚɖɌɗɔɓɟɑɞɝɫ ɚɍɧɣəɚ əɌ əɔɒəɑɕ ɣɑɗɪ-

ɝɞɔ. ȹɌɣɌɗɨəɧɑ ɜɑəɞɏɑəɚɎɝɖɔɑ ɛɜɚɫɎɗɑəɔɫ Ɏɚɓ-

əɔɖɌɪɞ əɌ 2 əɑɐɑɗɑ ɚɞ əɌɣɌɗɌ ɓɌɍɚɗɑɎɌəɔɫ ɔ 

ɡɌɜɌɖɞɑɜɔɓɟɪɞɝɫ ɝəɔɒɑəɔɑɘ ɣɑɞɖɚɝɞɔ ɖɚɝɞəɚɏɚ  

 

ȼɔɝ. 9  (Fig. 9) 

 

ȼɔɝ. 10 (Fig. 10)  

ȼɔɝ. 9. ȺɜɞɚɛɌəɞɚɘɚɏɜɌɘɘɌ (ɠɜɌɏ-

ɘɑəɞ). 

ȻɚɝɞɞɜɌɎɘɌɞɔɣɑɝɖɔɕ ɚɝɞɑɚɘɔɑɗɔɞ əɔɒəɑɕ 

ɣɑɗɪɝɞɔ ɝɛɜɌɎɌ.   

Fig 9.  Orthopanto mogram (fragment).  

Posttraumatic osteomyelitis of the lower jaw 

on the right.  

ȼɔɝ. 10.  ȺɜɞɚɛɌəɞɚɘɚɏɜɌɘɘɌ. 

Ⱥɝɞɑɚɘɔɑɗɔɞ əɔɒəɑɕ ɣɑɗɪɝɞɔ ɝɗɑɎɌ ɝ ɚɍɜɌɓɚɎɌəɔɑɘ ɖɚɝɞəɧɡ 

ɝɑɖɎɑɝɞɜɚɎ Ɏ ɚɍɗɌɝɞɔ ɘɔəɔɛɗɌɝɞɔə, ɠɔɖɝɔɜɟɪɥɔɡ ɖɚɝɞəɧɑ ɚɞ-

ɗɚɘɖɔ ɛɜɔ ɛɑɜɑɗɚɘɑ.  

Fig 10.  Orthopa ntomogram.  

Osteomyelitis of the lower jaw on the left with the formation of 

bone sequesters in the area of mini -plates that fix bone fragments 

at a fracture.  
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ɜɔɝɟəɖɌ əɌ ɓəɌɣɔɞɑɗɨəɚɘ ɛɜɚɞɫɒɑəɔɔ ɣɑɗɪɝɞɔ 

(ɜɔɝ. 12). Ȼɜɔ ɞɫɒɑɗɚɘ ɞɑɣɑəɔɔ ɛɜɚɢɑɝɝɌ ɔɓɚɍ-

ɜɌɒɑəɔɑ ɞɜɌɍɑɖɟɗɫɜəɚɕ ɖɚɝɞəɚɕ ɝɞɜɟɖɞɟɜɧ Ɏ 

ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ ɟɣɌɝɞɖɌɡ ɔɝɣɑɓɌɑɞ, ɐɑɝɞɜɟɖɢɔɫ 

ɜɌɝɛɜɚɝɞɜɌəɫɑɞɝɫ əɌ ɐɜɟɏɔɑ ɚɞɐɑɗɧ ɣɑɗɪɝɞɑɕ, 

ɘɚɏɟɞ ɛɚɜɌɒɌɞɨɝɫ ɖɚɝɞɔ ɝɜɑɐəɑɕ ɓɚəɧ ɗɔɢɌ. 

Ⱥɍɧɣəɚ əɌ 3-4 əɑɐɑɗɑ ɚɞ əɌɣɌɗɌ ɎɚɝɛɌɗɑəɔɫ 

ɠɚɜɘɔɜɟɑɞɝɫ ɘəɚɒɑɝɞɎɚ ɘɑɗɖɔɡ ɖɚɜɞɔɖɌɗɨəɧɡ 

ɔ ɏɟɍɣɌɞɧɡ ɝɑɖɎɑɝɞɜɚɎ. ȬɖɞɔɎəɚɑ ɚɝɞɜɚɑ ɞɑɣɑ-

əɔɑ Ɏ əɌɣɌɗɑ ɓɌɍɚɗɑɎɌəɔɫ Ɏ ɛɚɝɗɑɐɟɪɥɑɘ ɘɚ-

ɒɑɞ ɛɑɜɑɕɞɔ Ɏ ɘəɚɏɚɗɑɞəɪɪ ɡɜɚəɔɣɑɝɖɟɪ ɝɞɌ-

ɐɔɪ ɎɚɝɛɌɗɑəɔɫ. Ȼɚɝɗɑ ɚɞɡɚɒɐɑəɔɫ ɝɑɖɎɑɝɞɜɚɎ 

ɛɗɚɞəɚɝɞɨ ɖɚɝɞəɚɕ ɞɖɌəɔ ɎɚɝɝɞɌəɌɎɗɔɎɌɑɞɝɫ Ɏ 

ɞɑɣɑəɔɑ 2-3 əɑɐɑɗɨ, ɛɚɫɎɗɫɪɞɝɫ ɚɝɝɔɠɔɢɔɜɚ-

ɎɌəəɧɑ ɛɑɜɔɚɝɞɌɗɨəɧɑ əɌɝɗɚɑəɔɫ. Ȼɜɔ ɍɗɌɏɚ-

ɛɜɔɫɞəɚɘ ɔɝɡɚɐɑ ɓɌɍɚɗɑɎɌəɔɫ ɎɚɝɝɞɌəɚɎɗɑəɔɑ 

ɡɌɜɌɖɞɑɜəɚɏɚ ɖɚɝɞəɚɏɚ ɜɔɝɟəɖɌ ɛɜɚɔɝɡɚɐɔɞ Ɏ 

ɞɑɣɑəɔɑ əɑɝɖɚɗɨɖɔɡ ɘɑɝɫɢɑɎ.  

ȶ ɏɜɟɛɛɑ ɏəɚɕəɚ-əɑɖɜɚɞɔɣɑɝɖɔɡ ɛɚɜɌɒɑ-

əɔɕ ɣɑɗɪɝɞɑɕ ɚɞəɚɝɫɞɝɫ ɚɝɞɑɚɘɔɑɗɔɞɧ, Ɏɚɓ-

əɔɖɤɔɑ əɌ ɠɚəɑ əɌɜɟɤɑəɔɫ ɖɜɚɎɚɚɍɜɌɥɑəɔɫ ɔ 

ɝəɔɒɑəɔɫ ɜɑɓɔɝɞɑəɞəɚɝɞɔ ɞɖɌəɑɕ ɣɑɗɪɝɞəɚ-

ɗɔɢɑɎɚɕ ɚɍɗɌɝɞɔ ɎɝɗɑɐɝɞɎɔɑ ɗɟɣɑɎɚɕ ɞɑɜɌɛɔɔ, 

ɗɑɣɑəɔɫ ɍɔɝɠɚɝɠɚəɌɞɌɘɔ ɔ ɠɚɝɠɚɜəɚɏɚ Ɏɚɓ-

ɐɑɕɝɞɎɔɫ əɌ ɚɜɏɌəɔɓɘ ɣɑɗɚɎɑɖɌ. Ȯ ɍɚɗɨɤɔəɝɞɎɑ 

ɝɗɟɣɌɑɎ ɞɚɗɣɖɚɘ ɐɗɫ ɜɌɓɎɔɞɔɫ ɞɌɖɔɡ ɚɝɞɑɚɘɔɑ-

ɗɔɞɚɎ ɫɎɗɫɑɞɝɫ ɚɐɚəɞɚɏɑəəɌɫ ɔəɠɑɖɢɔɫ. 

ȷɟɣɑɎɚɕ ɚɝɞɑɚəɑɖɜɚɓ ɣɑɗɪɝɞɑɕ ɫɎɗɫɑɞɝɫ 

ɛɚɝɗɑɐɝɞɎɔɑɘ ɗɟɣɑɎɚɕ ɞɑɜɌɛɔɔ ɓɗɚɖɌɣɑɝɞɎɑəəɧɡ 

əɚɎɚɚɍɜɌɓɚɎɌəɔɕ ɣɑɗɪɝɞəɚ-ɗɔɢɑɎɚɕ ɚɍɗɌɝɞɔ, 

ɖɚɏɐɌ Ɏ ɓɚəɑ ɚɍɗɟɣɑəɔɫ ɚɖɌɓɧɎɌɪɞɝɫ ɟɣɌɝɞɖɔ 

ɣɑɗɪɝɞɑɕ. Ⱥɝɞɑɚəɑɖɜɚɓɧ ɣɑɗɪɝɞɑɕ ɜɌɓɎɔɎɌɪɞɝɫ 

əɌ ɠɚəɑ ɐɑɎɌɝɖɟɗɫɜɔɓɌɢɔɔ ɔ ɏɔɍɑɗɔ ɖɚɝɞəɚɕ 

ɞɖɌəɔ ɎɝɗɑɐɝɞɎɔɑ ɠɔɍɜɚɓɌ ɖɜɚɎɑəɚɝəɧɡ ɝɚɝɟɐɚɎ 

Ɏ ɓɚəɑ ɗɟɣɑɎɚɏɚ ɛɚɜɌɒɑəɔɫ. Ȼɜɔ ɛɜɔɝɚɑɐɔəɑəɔɔ 

ɔəɠɑɖɢɔɔ ɚɍɧɣəɚ ɔɓ ɚɐɚəɞɚɏɑəəɧɡ ɚɣɌɏɚɎ ɜɌɓ-

ɎɔɎɌɑɞɝɫ ɗɟɣɑɎɚɕ ɚɝɞɑɚɘɔɑɗɔɞ, ɔɘɑɪɥɔɕ ɐɗɔ-

ɞɑɗɨəɚɑ ɛɜɚɏɜɑɝɝɔɜɟɪɥɑɑ ɞɑɣɑəɔɑ ɔ əɑɜɑɐɖɚ 

ɚɝɗɚɒəɫɪɥɔɕɝɫ ɛɑɜɑɗɚɘɚɘ əɔɒəɑɕ ɣɑɗɪɝɞɔ.  

ȶɗɔəɔɣɑɝɖɔɑ ɝɔɘɛɞɚɘɧ ɎɚɝɛɌɗɔɞɑɗɨəɚɏɚ 

ɛɜɚɢɑɝɝɌ Ɏ ɓɚəɑ ɟɒɑ əɑɖɜɚɞɔɓɔɜɚɎɌəəɧɡ ɟɣɌɝɞ-

ɖɚɎ ɣɑɗɪɝɞɑɕ ɛɚɫɎɗɫɪɞɝɫ Ɏ ɚɝəɚɎəɚɘ ɣɑɜɑɓ 1-

1,5 ɏɚɐɌ ɛɚɝɗɑ ɚɖɚəɣɌəɔɫ ɗɟɣɑɎɚɕ ɞɑɜɌɛɔɔ. Ⱥɐ-

əɌɖɚ ɟ əɑɖɚɞɚɜɧɡ ɛɌɢɔɑəɞɚɎ, ɔɝɝɗɑɐɚɎɌəəɧɡ 

əɌɘɔ, ɛɑɜɎɧɑ ɝɔɘɛɞɚɘɧ ɚɝɞɑɚɘɔɑɗɔɞɌ ɜɑɏɔ-

ɝɞɜɔɜɚɎɌɗɔɝɨ ɞɚɗɨɖɚ ɣɑɜɑɓ 3-3,5 ɏɚɐɌ ɛɚɝɗɑ ɗɟ-

ɣɑɎɚɕ ɞɑɜɌɛɔɔ. ɉɞɚ ɝɎɫɓɌəɚ ɝ əɑɚɐɔəɌɖɚɎɚɕ 

ɎɚɝɛɜɔɔɘɣɔɎɚɝɞɨɪ ɖ ɗɟɣɑɎɚɘɟ ɎɚɓɐɑɕɝɞɎɔɪ ɟ 

ɜɌɓəɧɡ ɗɪɐɑɕ.  

ȼɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔ əɌ ɠɚəɑ ɟɣɌɝɞɖɌ Ɏɧ-

ɜɌɒɑəəɚɏɚ ɚɝɞɑɚɝɖɗɑɜɚɓɌ, əɌɛɚɘɔəɌɪɥɑɏɚ ɛɚ 

ɝɞɜɚɑəɔɪ ɛɣɑɗɔəɧɑ ɝɚɞɧ, ɎɧɫɎɗɫɪɞɝɫ ɘɑɗɖɔɑ 

ɚɣɌɏɔ ɛɚəɔɒɑəəɚɕ ɛɗɚɞəɚɝɞɔ ɖɚɝɞɔ ɝ ɡɌɚɞɔɣ-

əɧɘ ɜɔɝɟəɖɚɘ, ɏɜɌəɔɢɧ ɖɚɞɚɜɧɡ ɔɘɑɪɞ ɚɞɣɑɞ-

ɗɔɎɧɑ, əɚ əɑɜɚɎəɧɑ ɖɚəɞɟɜɧ (ɜɔɝ. 13). Ȯɛɚɝɗɑɐ-

ɝɞɎɔɔ ɩɞɔ ɚɣɌɏɔ ɝɗɔɎɌɪɞɝɫ ɘɑɒɐɟ ɝɚɍɚɕ ɝ ɚɍɜɌ-

ɓɚɎɌəɔɑɘ ɚɍɤɔɜəɚɕ ɓɚəɧ əɑɖɜɚɓɌ (ɜɔɝ. 14 Ɍ, ɍ, 

Ɏ). ɀɚɜɘɔɜɟɪɥɔɑɝɫ ɖɚɝɞəɧɑ ɝɑɖɎɑɝɞɜɧ əɑɣɑɞɖɚ 

ɜɌɓɗɔɣɔɘɧ əɌ ɠɚəɑ ɟɣɌɝɞɖɚɎ ɟɛɗɚɞəɑəɔɫ 

əɑɖɜɚɞɔɓɔɜɚɎɌəəɚɕ ɖɚɝɞɔ. Ȯ ɜɑɓɟɗɨɞɌɞɑ ɎɧɜɌ-

ɒɑəəɧɡ ɐɑɝɞɜɟɖɞɔɎəɧɡ ɛɜɚɢɑɝɝɚɎ ɎɚɓəɔɖɌɪɞ 

ɛɑɜɑɗɚɘɧ əɔɒəɑɕ ɣɑɗɪɝɞɔ. ȼɑəɞɏɑəɚɝɑɘɔɚɞɔɖɌ 

ɗɟɣɑɎɚɏɚ ɚɝɞɑɚɘɔɑɗɔɞɌ ɘɚɒɑɞ əɌɛɚɘɔəɌɞɨ ɖɌɜ-

ɞɔəɟ ɚɐɚəɞɚɏɑəəɚɏɚ ɚɝɞɑɚɘɔɑɗɔɞɌ ɝ ɩɗɑɘɑəɞɌɘɔ 

ɝɖɗɑɜɚɞɔɓɌɢɔɔ ɖɚɝɞəɚɕ ɞɖɌəɔ ɔ ɚɍɜɌɓɚɎɌəɔɑɘ 

ɖɚɝɞəɧɡ ɝɑɖɎɑɝɞɜɚɎ,  əɚ  ɚɞɗɔɣɌɑɞɝɫ  ɘɑɐɗɑəəɚɕ  

 

ȼɔɝ. 11  (Fig. 11) 

 

ȼɔɝ. 12 (Fig. 12)  

ȼɔɝ. 11. ȺɜɞɚɛɌəɞɚɘɚɏɜɌɘɘɌ (ɠɜɌɏ-

ɘɑəɞ). 

Ⱥɝɞɑɚɘɔɑɗɔɞ əɔɒəɑɕ ɣɑɗɪɝɞɔ ɝɛɜɌɎɌ Ɏ 

ɚɍɗɌɝɞɔ ɠɔɖɝɌɢɔɔ ɩəɐɚɛɜɚɞɑɓɌ.  

Fig 11.  Orthopantomogram (fragment).  

Osteomyelitis of the lower jaw on the right in 

the area of fixation of the endoprosthesis.  

ȼɔɝ. 12.  ȺɜɞɚɛɌəɞɚɘɚɏɜɌɘɘɌ. 

ȯɑɘɌɞɚɏɑəəɧɕ ɚɝɞɑɚɘɔɑɗɔɞ əɔɒəɑɕ ɣɑɗɪɝɞɔ ɝɛɜɌɎɌ. 

Fig 12.  Orthopantomogram.  

Hematogenic osteomyelitis of the lower jaw on the right.  
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ȼɔɝ. 13 (Fig. 13)  

ȼɔɝ. 13.  ȺɜɞɚɛɌəɞɚɘɚɏɜɌɘɘɌ. 

ȷɟɣɑɎɚɕ ɚɝɞɑɚɘɔɑɗɔɞ əɔɒəɑɕ ɣɑɗɪɝɞɔ ɝ ɠɚɜɘɔɜɚɎɌəɔɑɘ ɖɚɝɞəɧɡ ɝɑɖɎɑɝɞɜɚɎ.  

Fig 13.  Orthopantomogram.  

Radiation osteomyelitis of the lower jaw with the formation of bone sequesters.  

 

ȼɔɝ. 14 Ɍ (Fig. 14 Ɍ) 

 

ȼɔɝ. 14 ɍ (Fig. 14 b) 

 

ȼɔɝ. 14 Ɏ (Fig. 14 c ) 

ȼɔɝ. 14.      ȸȽȶȾ ɗɔɢɑɎɧɡ ɖɚɝɞɑɕ. Ɍ ð 3D-ɜɑɖɚəɝɞɜɟɖɢɔɫ ɔɓɚɍɜɌɒɑəɔɫ, ɍ ð ɖɚɜɚəɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ, 

Ɏ ð ɌɖɝɔɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ əɔɒəɑɕ ɣɑɗɪɝɞɔ.  

ȷɟɣɑɎɚɕ ɚɝɞɑɚɘɔɑɗɔɞ əɔɒəɑɕ ɣɑɗɪɝɞɔ ɝɗɑɎɌ ɝ ɠɚɜɘɔɜɚɎɌəɔɑɘ ɖɚɝɞəɧɡ ɝɑɖɎɑɝɞɜɚɎ. ȿɎɑɗɔɣɑəɔɑ ɗɑɎɚɏɚ ɖɚə-

ɞɟɜɌ ɘɫɏɖɔɡ ɞɖɌəɑɕ ɗɔɢɌ ɝɗɑɎɌ Ɏ ɜɑɓɟɗɨɞɌɞɑ ɎɚɝɛɌɗɔɞɑɗɨəɚɏɚ ɚɞɑɖɌ.  

Fig. 14.   MSCT of facial bones. Ɍ ð 3D-model, b ð frontal view, ɝ ð axial view the lower jaw.  

Radiation osteomyelitis of the lower jaw on the left with the formation of bone sequesters. Enlargement of the left 

contour of the soft tissues of the face on the left as a result of  inflammatory edema.  
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ɐɔəɌɘɔɖɚɕ.  

ȭɔɝɠɚɝɠɚəɌɞəɧɑ ɚɝɞɑɚəɑɖɜɚɓɧ ɎɝɞɜɑɣɌ-

ɪɞɝɫ ɛɚ ɜɌɓəɧɘ ɐɌəəɧɘ ɟ 6,5-27% ɛɌɢɔɑəɞɚɎ, 

ɖɚɞɚɜɧɘ əɌɓəɌɣɌɗɚɝɨ ɎəɟɞɜɔɎɑəəɚɑ ɛɜɔɘɑəɑ-

əɔɑ ɛɜɑɛɌɜɌɞɚɎ əɌ ɚɝəɚɎɑ ɓɚɗɑəɐɜɚəɚɎɚɕ ɖɔɝ-

ɗɚɞɧ. ȽɎɑɐɑəɔɫ ɚ ɎɚɓəɔɖəɚɎɑəɔɔ ɚɝɞɑɚəɑɖɜɚɓɚɎ 

ɛɜɔ ɛɑɜɚɜɌɗɨəɚɘ ɛɜɔɑɘɑ ɍɔɝɠɚɝɠɚəɌɞɚɎ ɚɞɝɟɞ-

ɝɞɎɟɪɞ. ɀɌɖɞɚɜɌɘɔ, ɝɛɚɝɚɍɝɞɎɟɪɥɔɘɔ ɜɌɓɎɔ-

ɞɔɪ ɚɝɞɑɚəɑɖɚɓɌ, ɫɎɗɫɪɞɝɫ əɌɜɟɤɑəɔɑ ɛɜɚɢɑɝ-

ɝɚɎ ɜɑɓɚɜɍɢɔɔ ɔ ɜɑɏɑəɑɜɌɢɔɔ ɖɚɝɞɔ, ɌɎɌɝɖɟɗɫ-

ɜɔɓɌɢɔɫ ɖɚɝɞəɚɕ ɞɖɌəɔ. ȻɜɑɐɎɑɝɞəɔɖɚɘ əɌɣɌɗɌ 

ɖɗɔəɔɣɑɝɖɔɡ ɛɜɚɫɎɗɑəɔɕ ɍɔɝɠɚɝɠɚəɌɞəɚɏɚ 

ɚɝɞɑɚɘɔɑɗɔɞɌ ɝɞɌəɚɎɫɞɝɫ ɗɔɢɑɎɧɑ ɍɚɗɔ.  

ȼɑəɞɏɑəɚɗɚɏɔɣɑɝɖɌɫ ɖɌɜɞɔəɌ ɍɔɝɠɚɝɠɚ-

əɌɞəɚɏɚ əɑɖɜɚɓɌ ɣɑɗɪɝɞɑɕ əɑ ɔɘɑɑɞ ɝɛɑɢɔɠɔɣɑ-

ɝɖɔɡ ɛɌɞɚɏəɚɘɚəɔɣəɧɡ ɛɜɔɓəɌɖɚɎ, ɚɞɗɔɣɔɞɑɗɨ-

əɧɡ ɚɞ ɖɗɌɝɝɔɣɑɝɖɔɡ ɛɜɚɫɎɗɑəɔɕ ɚɝɞɑɚɘɔɑɗɔɞɌ. 

ȳɚəɧ ɖɚɝɞəɚɏɚ ɛɚɜɌɒɑəɔɫ ɔɓ əɑɍɚɗɨɤɔɡ ɚɣɌɏɚɎ 

əɑɜɑɐɖɚ ɜɌɝɛɜɚɝɞɜɌəɫɪɞɝɫ əɌ ɓəɌɣɔɞɑɗɨəɧɑ ɛɚ 

ɛɜɚɞɫɒɑəəɚɝɞɔ ɟɣɌɝɞɖɔ ɣɑɗɪɝɞɑɕ. ȻɚɜɌɒɑəɔɪ 

ɘɚɏɟɞ ɛɚɐɎɑɜɏɌɞɨɝɫ ɚɐəɚɎɜɑɘɑəəɚ ɚɍɑ ɣɑɗɪɝɞɔ 

(ɜɔɝ. 15, 16). ȹɑ ɔɘɑɪɥɔɕ ɣɑɞɖɔɡ ɏɜɌəɔɢ ɛɚɜɌ-

ɒɑəəɧɕ ɟɣɌɝɞɚɖ ɣɑɗɪɝɞɔ ɡɌɜɌɖɞɑɜɔɓɟɑɞɝɫ ɣɑ-

ɜɑɐɚɎɌəɔɑɘ ɓɚə ɚɝɞɑɚɛɚɜɚɓɌ ɔ ɚɝɞɑɚɝɖɗɑɜɚɓɌ, 

ɜɌɝɛɗɌɎɗɑəɔɑɘ ɖɚɝɞɔ, ɠɚɜɘɔɜɚɎɌəɔɑɘ ɖɚɝɞəɧɡ 

ɝɑɖɎɑɝɞɜɚɎ ɔ ɛɑɜɔɚɝɞɌɗɨəɧɡ əɌɛɗɌɝɞɚɎɌəɔɕ. 

Ȼɜɔ ɓəɌɣɔɞɑɗɨəɧɡ ɐɑɝɞɜɟɖɞɔɎəɚ-əɑɖɞɚɜɔɣɑɝɖɔɡ 

ɛɚɜɌɒɑəɔɫɡ Ɏ əɔɒəɑɕ ɣɑɗɪɝɞɔ ɛɜɚɔɝɡɚɐɫɞ ɛɌ-

ɞɚɗɚɏɔɣɑɝɖɔɑ ɛɑɜɑɗɚɘɧ. Ⱥɝɞɑɚɘɔɑɗɔɞ, ɜɌɝɛɜɚ-

ɝɞɜɌəɫɫɝɨ əɌ ɎɧɤɑɗɑɒɌɥɔɑ ɚɞɐɑɗɧ ɗɔɢɑɎɧɡ 

ɖɚɝɞɑɕ, ɎɚɎɗɑɖɌɑɞ Ɏ ɛɜɚɢɑɝɝ ɝɞɑəɖɔ ɔ ɝɗɔɓɔɝɞɟɪ 

ɚɍɚɗɚɣɖɟ ɚɖɚɗɚəɚɝɚɎɧɡ ɛɌɓɟɡ. Ȼɜɚɐɚɗɒɑəɔɑ ɔɗɔ 

ɎɚɓɚɍəɚɎɗɑəɔɑ ɖɟɜɝɌ ɡɔɘɔɚɞɑɜɌɛɔɔ ɚɍɟɝɗɚɎɗɔ-

ɎɌɪɞ ɝəɔɒɑəɔɑ ɩɠɠɑɖɞɔɎəɚɝɞɔ ɗɑɣɑəɔɫ ɚɝɞɑɚ-

əɑɖɜɚɓɚɎ, ɣɞɚ Ɏɗɔɫɑɞ əɌ ɝɜɚɖɔ ɜɑɘɔɝɝɔɔ ɔ Ɏɑ-

ɜɚɫɞəɚɝɞɨ ɛɜɚɏɜɑɝɝɔɜɚɎɌəɔɫ ɛɚɜɌɒɑəɔɫ ɣɑɗɪ-

ɝɞɑɕ.  Ȼɜɔ ɐɗɔɞɑɗɨəɚɕ ɜɑɘɔɝɝɔɔ əɌɍɗɪɐɌɑɞɝɫ 

ɓɌɘɑɥɑəɔɑ ɚɣɌɏɚɎ ɐɑɝɞɜɟɖɢɔɔ ɝɖɗɑɜɚɞɔɓɔɜɚ-

ɎɌəəɚɕ ɖɚɝɞəɚɕ ɞɖɌəɨɪ ɔ ɛɑɜɔɚɝɞɌɗɨəɚɑ ɖɚɝɞɑ-

ɚɍɜɌɓɚɎɌəɔɑ, ɖɚəɞɟɜ ɣɑɗɪɝɞɔ ɐɑɠɚɜɘɔɜɟɑɞɝɫ 

(ɜɔɝ. 17 Ɍ, ɍ). 

ȻɜɚɫɎɗɑəɔɫ ɏəɚɕəɚ-əɑɖɜɚɞɔɣɑɝɖɚɏɚ ɛɜɚ-

ɢɑɝɝɌ Ɏ ɣɑɗɪɝɞɫɡ ɚɞɗɔɣɌɪɞɝɫ ɍɚɗɨɤɑɕ ɎɧɜɌ-

ɒɑəəɚɝɞɨɪ ɟ ɛɌɢɔɑəɞɚɎ, ɖɚɞɚɜɧɘ ɛɜɚɎɚɐɔɗɔɝɨ 

ɗɟɣɑɎɌɫ ɞɑɜɌɛɔɫ Ɏ ɓɚəɑ ɓɟɍɚɣɑɗɪɝɞəɚɕ ɝɔɝɞɑɘɧ 

ɔ ɡɔɘɔɚɞɑɜɌɛɔɫ (ɜɔɝ. 18).     

ɀɚɝɠɚɜəɧɑ ɚɝɞɑɚəɑɖɜɚɓɧ ɎɚɓəɔɖɌɪɞ 

ɎɝɗɑɐɝɞɎɔɑ ɟɛɚɞɜɑɍɗɑəɔɫ ɝɔəɞɑɞɔɣɑɝɖɔɡ əɌɜɖɚ-

ɞɔɣɑɝɖɔɡ ɛɜɑɛɌɜɌɞɚɎ (ɐɑɓɚɘɚɜɠɔə, ɛɑɜɎɔɞɔə), 

ɝɚɐɑɜɒɌɥɔɡ ɖɜɌɝəɧɕ ɠɚɝɠɚɜ. ȮɝɞɜɑɣɌɪɞɝɫ Ɏ 

ɚɝəɚɎəɚɘ ɝɜɑɐɔ ɗɔɢ ɘɚɗɚɐɚɏɚ ɎɚɓɜɌɝɞɌ ɐɚ 30 

ɗɑɞ, ɓəɌɣɔɞɑɗɨəɚ ɜɑɒɑ ɟ ɒɑəɥɔə. Ȼɜɔɘɑəɑəɔɑ 

ɜɌɝɛɜɚɝɞɜɌəɑəəɧɡ Ɏ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ ɝɜɑɐɔ 

əɌɜɖɚɓɌɎɔɝɔɘɧɡ ɗɔɢ ɛɜɑɛɌɜɌɞɚɎ ɐɑɓɚɘɚɜɠɔə ɔ 

ɛɑɜɎɔɞɔə ɚɍɟɝɗɚɎɗɔɎɌɑɞ ɝəɔɒɑəɔɑ ɠɟəɖɢɔɔ 

ɚɝɞɑɚɍɗɌɝɞɚɎ, əɌɜɟɤɑəɔɑ ɠɚɜɘɔɜɚɎɌəɔɫ ɖɜɚɎɑ-

əɚɝəɧɡ ɝɚɝɟɐɚɎ ɔ ɐɑɎɌɝɖɟɗɫɜɔɓɌɢɔɪ ɖɚɝɞəɚɕ 

ɞɖɌəɔ. ȶɜɚɘɑ ɞɚɏɚ, əɌɜɖɚɓɌɎɔɝɔɘɧɑ ɗɔɢɌ ɣɌɝɞɚ 

ɛɚɐɎɑɜɒɑəɧ ȮȴɃ-ɔəɠɔɢɔɜɚɎɌəɔɪ ɔ ɏɑɛɌɞɔɞɟ 

Ȯ, ɔɘɑɪɞ əɑɟɐɚɎɗɑɞɎɚɜɔɞɑɗɨəɚɑ ɝɚɝɞɚɫəɔɑ ɛɚ-

ɗɚɝɞɔ ɜɞɌ. Ȯɝɑ ɩɞɔ ɠɌɖɞɚɜɧ ɝɛɚɝɚɍɝɞɎɟɪɞ ɍɧɝɞ-

ɜɚɘɟ ɎɚɓəɔɖəɚɎɑəɔɪ ɔ ɞɫɒɑɗɚɘɟ ɞɑɣɑəɔɪ ɠɚɝ-

ɠɚɜəɧɡ əɑɖɜɚɓɚɎ ɣɑɗɪɝɞɑɕ. 

ȼɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔ     ɠɚɝɠɚɜəɧɕ     ɚɝɞɑɚ- 

 

ȼɔɝ. 15 (Fig. 15) 

 

ȼɔɝ. 16 (Fig. 16)  

ȼɔɝ. 15.   ȺɜɞɚɛɌəɞɚɘɚɏɜɌɘɘɌ. 

ȭɔɝɠɚɝɠɚəɌɜɞəɧɕ əɑɖɜɚɓ əɔɒəɑɕ ɣɑɗɪɝɞɔ ɝɛɜɌɎɌ ɔ Ɏɑɜɡ-

əɑɕ ɣɑɗɪɝɞɔ ɝɗɑɎɌ Ɏ ɌɖɞɔɎəɚɕ ɝɞɌɐɔɔ ɞɑɣɑəɔɫ ɝ ɜɌɝɛɜɚ-

ɝɞɜɌəɑəɔɑɘ əɌ əɔɒəɔɑ ɚɞɐɑɗɧ Ɏɑɜɡəɑɣɑɗɪɝɞəɚɕ ɛɌɓɟɡɔ 

ɝɗɑɎɌ. ȽəɔɒɑəɌ ɛɜɚɓɜɌɣəɚɝɞɨ ɗɑɎɚɕ Ɏɑɜɡəɑɣɑɗɪɝɞəɚɕ ɛɌɓɟ-

ɡɔ. 

Fig. 15.  Orthopantomogram.  

Bisphosphonartic necrosis of the lower jaw on the right and 

upper jaw on the left in the active stage of the course with 

spread to the lower parts of the maxillary sinus on the left. 

Reduced transparency of the left maxillary sinus.  

ȼɔɝ. 16.  ȸȽȶȾ. 3D-ɜɑɖɚəɝɞɜɟɖɢɔɫ ɔɓɚɍ-

ɜɌɒɑəɔɫ ɣɑɗɪɝɞɑɕ. 

ȭɔɝɠɚɝɠɚəɌɞəɧɕ əɑɖɜɚɓ ɣɑɗɪɝɞɑɕ. Ȱɑɝɞɜɟɖ-

ɢɔɫ Ɏəɟɞɜɑəəɔɡ ɖɚɜɞɔɖɌɗɨəɧɡ ɛɗɌɝɞɔə Ɏɑɜɡ-

əɑɕ ɔ əɔɒəɑɕ ɣɑɗɪɝɞɑɕ ɝɗɑɎɌ.  

Fig. 16.  MSCT. 3D-model, upper and lower 

jaws.  

Bisphosphonate necrosis of the jaws. Destruc-

tion of the internal cortical plates of the upper 

and lower jaws on the left.  
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ȼɔɝ. 17 Ɍ (Fig. 17 Ɍ) 

 

ȼɔɝ. 17 ɍ (Fig. 17 b) 

ȼɔɝ. 17.    ȸȽȶȾ əɔɒəɑɕ ɣɑɗɪɝɞɔ, Ɍ ð ɌɖɝɔɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ, ɍ ð ɞɜɌəɝɎɑɜɓɌɗɨəɧɕ ɝɜɑɓ. 

ȭɔɝɠɚɝɠɚəɌɞəɧɕ əɑɖɜɚɓ əɔɒəɑɕ ɣɑɗɪɝɞɔ Ɏ ɝɞɌɐɔɔ ɜɑɘɔɝɝɔɔ. ȮɧɜɌɒɑəəɧɕ ɚɝɞɑɚɝɖɗɑɜɚɓ, ɛɑɜɔɚɝɞɌɗɨəɧɑ 

ɖɚɝɞəɧɑ əɌɝɗɚɑəɔɫ Ɏɚɖɜɟɏ ɣɑɗɪɝɞɔ. 

Fig. 17.  MSCT, lower jaw. Ɍ ð axial view, b ð transversal view.  

Bisphosp honate necrosis of the lower jaw in remission. Pronounced osteosclerosis, periosteal bone layers formed 

around the jaw.  

 

ȼɔɝ. 18 (Fig. 18)  

ȼɔɝ. 18.  ȺɜɞɚɛɌəɞɚɘɚɏɜɌɘɘɌ. 

Ⱥɝɞɑɚɘɔɑɗɔɞ əɔɒəɑɕ ɣɑɗɪɝɞɔ ɝɗɑɎɌ ɔ ɛɑɜɑɐəɑɏɚ ɚɞɐɑɗɌ, Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ ɝɛɜɌɎɌ, Ɏɚɓəɔɖɤɔɕ ɛɚɝɗɑ ɗɟɣɑɎɚɕ 

ɞɑɜɌɛɔɔ ɔ ɡɔɘɔɚɞɑɜɌɛɔɔ. ȻɌɞɚɗɚɏɔɣɑɝɖɔɕ ɛɑɜɑɗɚɘ əɔɒəɑɕ ɣɑɗɪɝɞɔ ɝɗɑɎɌ. ȻɚɝɗɑɚɛɑɜɌɢɔɚəəɧɕ ɐɑɠɑɖɞ 

əɔɒəɑɕ ɣɑɗɪɝɞɔ ɝɛɜɌɎɌ. Ȯɑɜɡəɑɣɑɗɪɝɞəɚɕ ɝɔəɟɝɔɞ ɝɛɜɌɎɌ.   

Fig 18.  Orthopantomogram.  

Osteomyelitis of the lower jaw on the left and anterior part, upper jaw on the right, which occurred after radiation 

therapy and chemotherapy. Pathological fracture of the lower jaw on the left. Postoperative defect of the lower jaw 

on the right. Maxillary sinusitis on the right.  
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əɑɖɜɚɓ ɛɜɚɫɎɗɫɑɞɝɫ ɖɌɖ ɍɧɝɞɜɚ ɛɜɚɏɜɑɝɝɔɜɟɪ-

ɥɔɕ, ɜɌɝɛɜɚɝɞɜɌəɑəəɧɕ ɚɝɞɑɚɘɔɑɗɔɞ ɣɑɗɪɝɞɑɕ 

(ɜɔɝ. 19 Ɍ, ɍ, Ɏ). ȮɚɓəɔɖɌɪɥɔɑ ɚɣɌɏɔ ɐɑɝɞɜɟɖ-

ɢɔɔ, ɣɑɜɑɐɟɪɥɔɑɝɫ ɝ ɘɑəɨɤɔɘɔ ɛɚ ɜɌɓɘɑɜɟ ɓɚ-

əɌɘɔ ɚɝɞɑɚɝɖɗɑɜɚɓɌ, ɜɌɝɛɜɚɝɞɜɌəɫɪɞɝɫ əɌ ɓəɌ-

ɣɔɞɑɗɨəɧɑ ɛɚ ɛɜɚɞɫɒɑəəɚɝɞɔ ɟɣɌɝɞɖɔ ɖɚɝɞɔ, 

ɝɗɔɎɌɫɝɨ ɘɑɒɐɟ ɝɚɍɚɕ, ɚɍɜɌɓɟɪɞ ɚɍɤɔɜəɧɑ ɚɣɌ-

ɏɔ əɑɖɜɚɓɌ ɝ ɚɞɝɟɞɝɞɎɔɑɘ ɎɧɜɌɒɑəəɚɕ ɓɚəɧ ɐɑ-

ɘɌɜɖɌɢɔɔ Ɏ ɖɜɌɑɎɧɡ ɚɞɐɑɗɌɡ. ȻɑɜɔɚɝɞɌɗɨəɧɑ 

əɌɝɗɚɑəɔɫ ɎɧɫɎɗɫɪɞɝɫ əɌ əɌɜɟɒəɚɕ ɔ Ɏəɟɞɜɑə-

əɑɕ ɛɚɎɑɜɡəɚɝɞɫɡ ɣɑɗɪɝɞɑɕ. ȸɚɏɟɞ ɎɚɓəɔɖɌɞɨ 

əɑɝɖɚɗɨɖɚ ɝɌɘɚɝɞɚɫɞɑɗɨəɧɡ ɚɣɌɏɚɎ ɛɚɜɌɒɑəɔɫ ɝ  

ɗɚɖɌɗɔɓɌɢɔɑɕ Ɏ ɜɌɓəɧɡ ɚɞɐɑɗɌɡ ɣɑɗɪɝɞɑɕ ɔ 

ɠɚɜɘɔɜɚɎɌəɔɑɘ ɚɍɤɔɜəɧɡ ɝɑɖɎɑɝɞɜɚɎ, ɖɚɞɚ-

ɜɧɑ ɎɧɫɎɗɫɪɞɝɫ əɌ ɠɚəɑ ɚɣɌɏɚɎ ɚɝɞɑɚɛɚɜɚɓɌ 

ɣɑɗɪɝɞɔ. Ƚɜɚɖɔ ɠɚɜɘɔɜɚɎɌəɔɫ ɖɚɝɞəɧɡ ɝɑɖɎɑ-

ɝɞɜɚɎ ɟ ɞɌɖɔɡ ɛɌɢɔɑəɞɚɎ  ɟɎɑɗɔɣɔɎɌɪɞɝɫ Ɏ 

ɝɜɌɎəɑəɔɔ ɝ ɖɗɌɝɝɔɣɑɝɖɔɘ ɚɝɞɑɚɘɔɑɗɔɞɚɘ. Ȼɑ-

ɜɑɗɚɘɧ əɔɒəɑɕ ɣɑɗɪɝɞɔ ɚɍəɌɜɟɒɔɎɌɪɞɝɫ Ɏ 

ɓɚəɑ ɚɍɤɔɜəɧɡ əɑɖɜɚɞɔɣɑɝɖɔɡ ɚɣɌɏɚɎ ɔ ɐɑɠɑɖ-

ɞɚɎ ɖɚɜɞɔɖɌɗɨəɧɡ ɛɗɌɝɞɔə (ɜɔɝ. 20). Ȼɜɔ ɛɚɜɌ-

ɒɑəɔɔ Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ ɛɚɫɎɗɫɪɞɝɫ ɔɓɘɑəɑəɔɫ 

Ɏ Ɏɑɜɡəɑɣɑɗɪɝɞəɧɡ ɔ ɐɜɟɏɔɡ ɚɖɚɗɚəɚɝɚɎɧɡ ɝɔ-

əɟɝɌɡ Ɏ Ɏɔɐɑ ɚɝɞɜɚɏɚ ɔ ɡɜɚəɔɣɑɝɖɚɏɚ ɎɚɝɛɌɗɑ-

əɔɫ. Ȯ ɛɌɞɚɗɚɏɔɣɑɝɖɔɕ ɛɜɚɢɑɝɝ əɑɜɑɐɖɚ ɎɚɎɗɑ-

ɖɌɪɞɝɫ ɝ ɚɍɜɌɓɚɎɌəɔɑɘ ɝɑɖɎɑɝɞɜɚɎ ɝɞɑəɖɔ 

ɏɌɕɘɚɜɚɎɧɡ ɛɌɓɟɡ, ɍɟɏɜɧ Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ, 

ɔəɚɏɐɌ ɖɜɧɗɚəɑɍəɧɑ ɚɞɜɚɝɞɖɔ ɚɝəɚɎəɚɕ ɖɚɝɞɔ. 

ȶɌɖ ɛɜɌɎɔɗɚ, əɌ ɜɑəɞɏɑəɚɏɜɌɘɘɌɡ ɞɌɖɔɡ ɍɚɗɨ-

əɧɡ ɎɔɓɟɌɗɔɓɔɜɟɑɞɝɫ ɖɜɌɕəɑ əɑɟɐɚɎɗɑɞɎɚɜɔ-

ɞɑɗɨəɚɑ ɝɚɝɞɚɫəɔɑ ɓɟɍɚɎ ɔ ɘəɚɒɑɝɞɎɑəəɧɑ ɚɣɌ-

ɏɔ ɚɐɚəɞɚɏɑəəɚɕ ɔəɠɑɖɢɔɔ. Ȱɚɝɞɔɣɨ ɝɞɚɕɖɚɏɚ 

ɛɚɗɚɒɔɞɑɗɨəɚɏɚ ɜɑɓɟɗɨɞɌɞɌ ɛɜɔ ɗɑɣɑəɔɔ əɌɜɖɚ-

ɓɌɎɔɝɔɘɧɡ ɍɚɗɨəɧɡ ɝ ɝɚɛɟɞɝɞɎɟɪɥɑɕ ɛɌɞɚɗɚɏɔ-

ɑɕ əɑ ɎɝɑɏɐɌ ɛɜɑɐɝɞɌɎɗɫɑɞɝɫ Ɏɚɓɘɚɒəɧɘ.  

Ȼɚ əɌɤɑɘɟ ɘəɑəɔɪ, əɌɓɎɌəɔɑ ɛɜɑɐɝɞɌɎ-

ɗɑəəɧɡ Ɏɧɤɑ ɗɟɣɑɎɧɡ, ɍɔɝɠɚɝɠɚəɌɞəɧɡ ɔ 

ɠɚɝɠɚɜəɧɡ ɛɚɜɌɒɑəɔɕ Ɏ ɝɞɌɐɔɔ ɏəɚɕəɚ-

əɑɖɜɚɞɔɣɑɝɖɚɏɚ ɎɚɝɛɌɗɑəɔɫ əɑ ɘɚɒɑɞ ɚɏɜɌəɔ-

ɣɔɎɌɞɨɝɫ ɞɚɗɨɖɚ ɛɚəɫɞɔɑɘ əɑɖɜɚɓ. Ȼɚɝɖɚɗɨɖɟ Ɏ 

ɚɣɌɏɑ ɎɚɝɛɌɗɔɞɑɗɨəɚɏɚ ɛɚɜɌɒɑəɔɫ ɔ ɛɜɔ ɑɏɚ 

ɜɌɝɛɜɚɝɞɜɌəɑəɔɔ əɌ ɜɌɝɛɚɗɚɒɑəəɧɑ ɜɫɐɚɘ 

ɖɚɝɞəɧɑ ɞɖɌəɔ ɎɚɓəɔɖɌɪɞ ɛɜɚɢɑɝɝɧ, ɛɜɔɝɟɥɔɑ 

ɖɗɌɝɝɔɣɑɝɖɚɘɟ ɛɜɚɫɎɗɑəɔɪ ɚɝɞɑɚɘɔɑɗɔɞɌ, Ɏɚɓ-

ɘɚɒəɚ, ɍɚɗɑɑ ɖɚɜɜɑɖɞəɚ ɩɞɔ ɛɚɜɌɒɑəɔɫ ɍɧɗɚ ɍɧ 

ɛɜɔɣɔɝɗɫɞɨ ɖ ɚɝɞɑɚɘɔɑɗɔɞɌɘ ɣɑɗɪɝɞɑɕ.   

ȰɔɠɠɑɜɑəɢɔɌɗɨəɟɪ ɜɑəɞɏɑəɚɐɔɌɏəɚɝɞɔɖɟ 

ɚɝɞɑɚɘɔɑɗɔɞɚɎ ɣɑɗɪɝɞɑɕ ɛɜɔ ɛɚɫɎɗɑəɔɔ 

əɌɣɌɗɨəɧɡ ɔɓɘɑəɑəɔɕ Ɏ ɖɚɝɞəɚɕ ɞɖɌəɔ ɝɗɑɐɟɑɞ 

ɛɜɚɎɚɐɔɞɨ ɝ ɚɝɚɍɑəəɚɝɞɫɘɔ ɞɜɌɍɑɖɟɗɫɜəɚɏɚ 

ɖɚɝɞəɚɏɚ ɜɔɝɟəɖɌ, Ɍ ɛɚɝɗɑ ɟɐɌɗɑəɔɫ ɓɟɍɚɎ ð ɝ 

ɌɗɨɎɑɚɗɔɞɚɘ ɗɟəɖɔ ɚɞɝɟɞɝɞɎɟɪɥɑɏɚ ɓɟɍɌ. ɀɚɜ-

ɘɔɜɟɪɥɔɑɝɫ ɑɐɔəɔɣəɧɑ ɚɝɞɑɚɘɔɑɗɔɞɔɣɑɝɖɔɑ 

ɚɣɌɏɔ ɘɚɏɟɞ əɌɛɚɘɔəɌɞɨ əɌɣɌɗɨəɧɑ ɛɜɚɫɎɗɑəɔɫ 

ɚɛɟɡɚɗɑɎɧɡ, Ɏ ɞɚɘ ɣɔɝɗɑ, ɘɑɞɌɝɞɌɞɔɣɑɝɖɔɡ ɛɚ-

ɜɌɒɑəɔɕ ɔ ɖɔɝɞ ɣɑɗɪɝɞɑɕ. Ɂɜɚəɔɣɑɝɖɔɕ ɐɑ-

ɝɞɜɟɖɞɔɎəɧɕ ɚɝɞɑɚɘɔɑɗɔɞ ɔɘɑɑɞ ɜɑəɞɏɑəɚɝɖɔɌ-

ɗɚɏɔɣɑɝɖɔɑ ɛɜɔɓəɌɖɔ ɞɌɖɒɑ  ɛɜɔɝɟɥɔɑ ɍɔɝɠɚɝ-

ɠɚəɌɞəɚɘɟ ɔ ɠɚɝɠɚɜəɚɘɟ ɚɝɞɑɚəɑɖɜɚɓɌɘ. Ɂɜɚ-

əɔɣɑɝɖɔɑ ɐɑɝɞɜɟɖɞɔɎəɚ-ɛɜɚɐɟɖɞɔɎəɧɕ, ɛɜɚɐɟɖ-

ɞɔɎəɧɕ ɔ ɛɑɜɎɔɣəɚ-ɡɜɚəɔɣɑɝɖɔɕ ɚɝɞɑɚɘɔɑɗɔɞɧ 

ɣɑɗɪɝɞɑɕ ɔɘɑɪɞ ɝɡɚɐɝɞɎɚ ɝ ɜɑəɞɏɑəɚɎɝɖɚɕ ɖɌɜ-

ɞɔəɚɕ ɠɔɍɜɚɓəɚɕ ɚɝɞɑɚɐɔɝɛɗɌɓɔɔ ɔ ɚɝɞɑɚɏɑə-

əɧɡ ɝɌɜɖɚɘ. ȰɑɝɞɜɟɖɞɔɎəɚ-ɛɜɚɐɟɖɞɔɎəɌɫ ɠɚɜ-

ɘɌ ɚɝɞɑɚɘɔɑɗɔɞɌ ɝ ɩɗɑɘɑəɞɌɘɔ ɝɖɗɑɜɚɞɔɓɌɢɔɔ 

ɖɚɝɞɔ ɘɚɒɑɞ əɌɛɚɘɔəɌɞɨ ɍɔɝɠɚɝɠɚəɌɞəɧɕ ɔ 

ɗɟɣɑɎɚɕ ɚɝɞɑɚəɑɖɜɚɓɧ, Ɍ ɞɌɖɒɑ ɠɚɝɠɚɜəɧɕ 

əɑɖɜɚɓ Ɏ ɝɞɌɐɔɔ ɐɗɔɞɑɗɨəɚɕ  ɜɑɘɔɝɝɔɔ.  Ƚɗɑɐɟɑɞ  

 

ȼɔɝ. 19 Ɍ (Fig. 19Ɍ) 

 

ȼɔɝ. 19 ɍ (Fig. 19 b) 

 

ȼɔɝ. 19 Ɏ (Fig. 19 c ) 

ȼɔɝ. 19.     ȸȽȶȾ. Ɍ ð 3D-ɜɑɖɚəɝɞɜɟɖɢɔɫ ɔɓɚɍɜɌɒɑəɔɫ ɗɔɢɑɎɧɡ ɖɚɝɞɑɕ, ɍ ð ɌɖɝɔɌɗɨəɧɕ ɝɜɑɓ əɔɒəɑɕ 

ɣɑɗɪɝɞɔ, Ɏ ð ɌɖɝɔɌɗɨəɧɕ ɝɜɑɓ ɝɜɑɐəɑɕ ɓɚəɧ ɖɚɝɞɑɕ ɗɔɢɌ.  

ɀɚɝɠɚɜəɧɕ əɑɖɜɚɓ əɔɒəɑɕ ɔ Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɑɕ, ɝɖɟɗɚɎɚɕ ɖɚɝɞɔ ɝɛɜɌɎɌ. ȽəɔɒɑəɌ ɛɜɚɓɜɌɣəɚɝɞɨ Ɏɑɜɡəɑɣɑ-

ɗɪɝɞəɧɡ ɛɌɓɟɡ. ȻɑɜɔɚɝɞɌɗɨəɧɑ əɌɝɗɚɑəɔɫ ɛɚ əɌɜɟɒəɚɘɟ ɔ Ɏəɟɞɜɑəəɑɘɟ ɖɚəɞɟɜɟ əɔɒəɑɕ ɣɑɗɪɝɞɔ ɝɛɜɌɎɌ. 

ȮɚɝɛɌɗɔɞɑɗɨəɧɕ ɚɞɑɖ ɚɖɚɗɚɣɑɗɪɝɞəɧɡ ɘɫɏɖɔɡ ɞɖɌəɑɕ ɝɛɜɌɎɌ.    

Fig. 19.    MSCT. Ɍ ð 3D-model , facial  bones , b ð axial  view , lower  jaw,  ɝ ð axial  view , middle  zone  of the  

facial  bones . 

Phosphoric necrosis of the lower and upper jaws, zygomatic bone on the right. The transparency of the maxillary 

sinuses is reduced. Periosteal layers on the outer and inner contour of the lower jaw on  the right. Inflammatory 

edema of the soft tissues of the face on the right.  
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ɚɞɘɑɞɔɞɨ, ɣɞɚ ɚɍɦɑɖɞɔɎəɌɫ ɐɔɠɠɑɜɑəɢɔɌɗɨəɌɫ 

ɜɑəɞɏɑəɚɐɔɌɏəɚɝɞɔɖɌ ɚɝɞɑɚɘɔɑɗɔɞɚɎ ɣɑɗɪɝɞɑɕ, 

Ɏ ɞɚɘ ɣɔɝɗɑ ɝ ɟɣɑɞɚɘ ɔɡ ɩɞɔɚɗɚɏɔɔ, ɘɚɒɑɞ ɍɧɞɨ 

ɚɝɟɥɑɝɞɎɗɑəɌ əɌ ɚɝəɚɎɌəɔɔ ɜɑəɞɏɑəɚɝɖɔɌɗɚɏɔ-

ɣɑɝɖɚɕ ɖɌɜɞɔəɧ, ɚɍɫɓɌɞɑɗɨəɚɏɚ ɔɓɟɣɑəɔɫ ɔɝɞɚ-

ɜɔɔ ɓɌɍɚɗɑɎɌəɔɫ ɔ ɖɗɔəɔɣɑɝɖɔɡ ɐɌəəɧɡ.  

ȻɑɜɎɔɣəɌɫ ɐɔɌɏəɚɝɞɔɖɌ ɚɝɞɑɚɘɔɑɗɔɞɚɎ 

ɚɍɧɣəɚ ɚɝɟɥɑɝɞɎɗɫɑɞɝɫ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɚɜɞɚ-

ɛɌəɞɚɘɚɏɜɌɠɔɔ. ȰɌəəɌɫ ɘɑɞɚɐɔɖɌ ɛɜɑɐɚɝɞɌɎ-

ɗɫɑɞ ɚɍɓɚɜ Ɏɝɑɕ ɓɟɍɚɣɑɗɪɝɞəɚɕ ɝɔɝɞɑɘɧ ɔ ɐɌɑɞ 

Ɏɚɓɘɚɒəɚɝɞɨ ɚɢɑəɔɞɨ ɝɚɝɞɚɫəɔɑ ɖɚɝɞəɚɕ ɞɖɌəɔ 

ɔ ɖɚəɠɔɏɟɜɌɢɔɪ ɣɑɗɪɝɞɑɕ, ɝɜɌɎəɔɞɨ ɝɚɝɞɚɫəɔɑ 

ɛɚɜɌɒɑəəɚɕ ɓɚəɧ ɝ ɝɔɘɘɑɞɜɔɣəɧɘ ɟɣɌɝɞɖɚɘ 

ɛɜɚɞɔɎɚɛɚɗɚɒəɚɕ ɝɞɚɜɚəɧ ɣɑɗɪɝɞɔ. ȺɍɦɑɖɞɔɎ-

əɚ ɚɢɑəɔɎɌɑɞɝɫ ɗɚɖɌɗɔɓɌɢɔɫ ɓɚə ɐɑɝɞɜɟɖɢɔɔ əɌ 

əɔɒəɑɕ ɣɑɗɪɝɞɔ ɔ Ɏ ɛɜɑɐɑɗɌɡ ɌɗɨɎɑɚɗɫɜəɚɏɚ 

ɚɞɜɚɝɞɖɌ Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ. ȭɚɗɑɑ ɚɞɣɑɞɗɔɎɚ ɓɚ-

əɧ ɐɑɝɞɜɟɖɢɔɔ ɚɞɚɍɜɌɒɌɪɞɝɫ əɌ əɔɒəɑɕ ɣɑɗɪ-

ɝɞɔ. Ȯɘɑɝɞɑ ɝ ɞɑɘ, ɚɜɞɚɛɌəɞɚɘɚɏɜɌɠɔɫ ɔɘɑɑɞ 

ɚɛɜɑɐɑɗɑəəɧɑ ɏɜɌəɔɢɧ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɡ Ɏɚɓ-

ɘɚɒəɚɝɞɑɕ. ȾɌɖ, ɓɚəɧ ɐɑɝɞɜɟɖɢɔɔ, ɜɌɝɛɜɚɝɞɜɌ-

əɫɪɥɔɑɝɫ ɛɚɐ ɐəɚɘ Ɏɑɜɡəɑɣɑɗɪɝɞəɧɡ ɛɌɓɟɡ ɔ 

ɛɚɜɌɒɑəɔɫ ɞɎɑɜɐɚɏɚ əɑɍɌ, Ɏ ɞ.ɣ. əɌ ɓəɌɣɔɞɑɗɨ-

əɚɘ ɛɜɚɞɫɒɑəɔɔ, ɘɚɏɟɞ əɑ ɔɘɑɞɨ ɐɚɝɞɚɎɑɜəɚɕ 

ɖɌɜɞɔəɧ. Ȱɑɠɑɖɞɧ ɔ ɐɑɝɞɜɟɖɢɔɪ ɐəɌ Ɏɑɜɡəɑɣɑ-

ɗɪɝɞəɧɡ ɛɌɓɟɡ ɘɚɒəɚ ɟɎɔɐɑɞɨ, ɞɚɗɨɖɚ ɖɚɏɐɌ 

ɛɜɚɔɝɡɚɐɔɞ ɛɚɎɜɑɒɐɑəɔɑ əɔɒəɑɏɚ ɖɜɌɫ ɌɗɨɎɑɚ-

ɗɫɜəɚɕ ɍɟɡɞɧ. ȰɑɝɞɜɟɖɞɔɎəɧɑ ɛɜɚɢɑɝɝɧ Ɏəɟɞ-

ɜɑəəɑɕ ɔ əɌɜɟɒəɚɕ ɝɞɑəɚɖ Ɏɑɜɡəɑɣɑɗɪɝɞəɧɡ 

ɛɌɓɟɡ ɝɞɌəɚɎɫɞɝɫ ɓɌɘɑɞəɧɘɔ, ɑɝɗɔ ɗɚɖɌɗɔɓɟɪɞ-

ɝɫ Ɏ ɓɚəɑ ɛɑɜɑɐəɑɏɚ ɖɜɌɫ ɩɞɔɡ ɝɞɑəɚɖ. ȹɌ ɔɓɚɍ-

ɜɌɒɑəɔɑ Ɏɑɜɡəɑɣɑɗɪɝɞəɧɡ ɛɌɓɟɡ ɣɌɝɞɚ əɌɝɗɌɔ-

ɎɌɪɞɝɫ ɐɚɛɚɗəɔɞɑɗɨəɧɑ ɞɑəɔ ɚɞ ɝɞɜɟɖɞɟɜ ɗɔɢɑ-

Ɏɚɏɚ ɔ ɘɚɓɏɚɎɚɏɚ ɣɑɜɑɛɌ, ɝɚɓɐɌɎɌɫ ɗɚɒəɟɪ ɖɌɜ-

ɞɔəɟ ɔɓɘɑəɑəɔɫ ɝɗɔɓɔɝɞɚɕ ɚɍɚɗɚɣɖɔ. ȴɓ-ɓɌ ɝɟɘ-

ɘɌɢɔɚəəɚɏɚ ɚɞɚɍɜɌɒɑəɔɫ ɖɚɜɞɔɖɌɗɨəɧɡ ɛɗɌ-

ɝɞɔə ɣɑɗɪɝɞɑɕ əɑɎɚɓɘɚɒəɚ ɚɢɑəɔɞɨ ɝɞɑɛɑəɨ ɛɚ-

ɜɌɒɑəɔɫ ɖɌɒɐɚɕ ɔɓ əɔɡ. ȶɚɝɞəɧɑ ɏɜɌəɔɢɧ ɓɚə 

ɐɑɝɞɜɟɖɢɔɕ, ɜɌɝɛɚɗɚɒɑəəɧɡ Ɏɚ ɠɜɚəɞɌɗɨəɧɡ 

ɚɞɐɑɗɌɡ ɣɑɗɪɝɞɑɕ, ɛɑɜɑɐɌɪɞɝɫ əɑɐɚɝɞɌɞɚɣəɚ 

ɣɬɞɖɚ.  

Ȱɗɫ ɜɌɓɐɑɗɨəɚɕ ɎɔɓɟɌɗɔɓɌɢɔɔ əɌɜɟɒəɚɕ ɔ 

Ɏəɟɞɜɑəəɑɕ ɖɚɜɞɔɖɌɗɨəɧɡ ɛɗɌɝɞɔə Ɏ ɐɚɛɚɗəɑ-

əɔɑ ɖ ɚɜɞɚɛɌəɞɚɘɚɏɜɌɘɘɌɘ əɌɓəɌɣɌɪɞɝɫ ɜɑəɞ-

ɏɑəɚɏɜɌɘɘɧ əɔɒəɑɕ ɣɑɗɪɝɞɔ Ɏ ɌɖɝɔɌɗɨəɚɕ ɛɜɚ-

ɑɖɢɔɔ ɔɗɔ ɜɑəɞɏɑəɚɏɜɌɘɘɧ ɣɑɜɑɛɌ Ɏ ɗɚɍəɚ-

əɚɝɚɎɚɕ ɛɜɚɑɖɢɔɔ (ɐɗɫ ɍɚɖɚɎɧɡ ɚɞɐɑɗɚɎ əɔɒəɑɕ 

ɣɑɗɪɝɞɔ), ɞɚɘɚɏɜɌɘɘɧ ɣɑɗɪɝɞɑɕ Ɏ ɞɜɌəɝɎɑɜ-

ɓɌɗɨəɚɕ ɛɜɚɑɖɢɔɔ. Ƚ ɢɑɗɨɪ ɛɚɗɟɣɑəɔɫ ɚɞɣɑɞɗɔ-

Ɏɚɏɚ ɔɓɚɍɜɌɒɑəɔɫ ɛɑɜɑɐəɔɡ ɚɞɐɑɗɚɎ ɣɑɗɪɝɞɑɕ 

Ɏɧɛɚɗəɫɪɞɝɫ ɛɌəɚɜɌɘəɧɑ, Ɏəɑ- ɔɗɔ Ɏəɟɞɜɔɜɞɚ-

Ɏɧɑ ɜɑəɞɏɑəɚɏɜɌɘɘɧ.  

ȹɌ ɚɜɞɚɛɌəɞɚɘɚɏɜɌɘɘɌɡ ɖɚɝɞəɧɑ ɩɗɑɘɑə-

ɞɧ ȮȹɃȽ ɛɚɗɟɣɌɪɞ ɜɌɓɎɑɜəɟɞɚɑ ɔ ɝɟɘɘɌɢɔɚə-

əɚɑ ɚɞɚɍɜɌɒɑəɔɑ, ɣɞɚ ɝəɔɒɌɑɞ ɐɚɝɞɚɎɑɜəɚɝɞɨ 

ɜɑəɞɏɑəɚɎɝɖɚɕ ɖɌɜɞɔəɧ. Ȱɗɫ ɔɓɟɣɑəɔɫ ɝɚɝɞɚɫ-

əɔɫ ɔ ɠɟəɖɢɔɔ ȮȹɃȽ ɛɜɔɘɑəɫɪɞɝɫ ɞɚɘɚɏɜɌ-

ɠɔɫ ɔ ɓɚəɚɏɜɌɠɔɫ ɝɟɝɞɌɎɚɎ. ȺɐəɌɖɚ ɛɜɔ ɔɝ-

ɛɚɗɨɓɚɎɌəɔɔ ɛɑɜɑɣɔɝɗɑəəɧɡ ɘɑɞɚɐɔɖ əɌɣɌɗɨ-

əɧɑ ɖɚɝɞəɧɑ ɐɑɝɞɜɟɖɞɔɎəɧɑ ɛɜɚɢɑɝɝɧ Ɏ ȮȹɃȽ 

ɘɚɏɟɞ əɑ ɎɔɓɟɌɗɔɓɔɜɚɎɌɞɨɝɫ.  

Ȼɜɔ ɐɔɌɏəɚɝɞɔɖɑ ɚɝɞɑɚɘɔɑɗɔɞɔɣɑɝɖɔɡ ɛɚ-

ɜɌɒɑəɔɕ ɖɚɝɞɑɕ ɝɜɑɐəɑɕ ɓɚəɧ ɗɔɢɌ ɛɜɔɘɑəɫ-

ɪɞɝɫ ɜɑəɞɏɑəɚɏɜɌɘɘɧ ɣɑɜɑɛɌ Ɏ ɛɚɗɟɌɖɝɔɌɗɨəɚɕ 

ɛɜɚɑɖɢɔɔ, ɛɌəɚɜɌɘəɧɑ ɔɗɔ ɗɔəɑɕəɧɑ ɓɚəɚ-

ɏɜɌɘɘɧ. Ƚɗɑɐɟɑɞ ɛɜɔəɔɘɌɞɨ Ɏɚ ɎəɔɘɌəɔɑ, ɣɞɚ 

ɍɚɗɑɑ ɚɞɣɑɞɗɔɎɌɫ ɎɔɓɟɌɗɔɓɌɢɔɫ ɓɚə ɐɑɝɞɜɟɖɢɔɕ 

əɌ ɩɞɔɡ ɝəɔɘɖɌɡ ɛɜɚɔɝɡɚɐɔɞ ɞɚɗɨɖɚ Ɏ ɚɍɗɌɝɞɔ 

ɘɌɝɝɔɎəɧɡ ɖɚɝɞəɧɡ ɚɍɜɌɓɚɎɌəɔɕ ɞɌɖɔɡ, ɖɌɖ 

ɝɖɟɗɚɎɧɑ ɖɚɝɞɔ ɔ ɐɟɏɔ, ɝɖɟɗɚ-ɌɗɨɎɑɚɗɫɜəɧɑ 

ɏɜɑɍəɔ, ɛɑɜɑɐəɔɑ ɚɞɐɑɗɧ ɝɞɑəɚɖ ɚɜɍɔɞ ɔ Ɏɑɜɡ-

əɑɣɑɗɪɝɞəɧɡ ɛɌɓɟɡ. ȻɚɜɌɒɑəɔɫ ɞɚəɖɚɝɞɑəəɧɡ 

ɖɚɝɞəɧɡ ɚɍɜɌɓɚɎɌəɔɕ, əɌɣɌɗɨəɧɑ ɔɓɘɑəɑəɔɫ 

ɝɗɔɓɔɝɞɚɕ ɚɍɚɗɚɣɖɔ Ɏɑɜɡəɑɣɑɗɪɝɞəɧɡ ɛɌɓɟɡ ɔ 

ɜɑɤɑɞɣɌɞɚɏɚ ɗɌɍɔɜɔəɞɌ ɣɌɝɞɚ əɑ ɔɘɑɪɞ ɟɍɑɐɔ-

ɞɑɗɨəɚɕ ɖɌɜɞɔəɧ.  

 

ȼɔɝ. 20 (Fig. 20) 

ȼɔɝ. 20.    ȺɜɞɚɛɌəɞɚɘɚɏɜɌɘɘɌ. 

Ⱥɝɞɑɚɘɔɑɗɔɞ ɔ ɛɑɜɑɗɚɘ əɔɒəɑɕ ɣɑɗɪɝɞɔ ɝɛɜɌɎɌ ɟ əɌɜɖɚɓɌɎɔɝɔɘɚɏɚ ɛɌɢɔɑəɞɌ. 

Fig. 20.    Orthopantomogram.  

Osteomyelitis and fracture of the lower jaw on the right in a drug -dependent patient.  
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ȰɚɝɞɚɎɑɜəɚɕ ɘɑɞɚɐɔɖɚɕ ɐɔɌɏəɚɝɞɔɖɔ 

əɌɣɌɗɨəɧɡ ɛɜɚɫɎɗɑəɔɕ ɐɑɝɞɜɟɖɞɔɎəɧɡ ɛɜɚɢɑɝ-

ɝɚɎ ɗɪɍɚɕ ɗɚɖɌɗɔɓɌɢɔɔ Ɏ ɣɑɗɪɝɞɫɡ ɔ ɐɜɟɏɔɡ ɗɔ-

ɢɑɎɧɡ ɖɚɝɞɫɡ ɫɎɗɫɑɞɝɫ ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌ-

ɠɔɫ (ȶȾ). ȰɌəəɧɑ ɘɟɗɨɞɔɝɛɔɜɌɗɨəɚɕ ɖɚɘɛɨɪ-

ɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ (ȸȽȶȾ) ɔ ɖɚəɟɝəɚ-ɗɟɣɑɎɚɕ 

ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ (ȶȷȶȾ) Ɏ ɝɜɌɎəɑəɔɔ 

ɝ ɐɜɟɏɔɘɔ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɘɔ ɘɑɞɚɐɔɖɌɘɔ 

ɛɜɑɐɚɝɞɌɎɗɫɪɞ Ɏɚɓɘɚɒəɚɝɞɨ ɚɝɟɥɑɝɞɎɗɫɞɨ ɜɌə-

əɪɪ ɐɔɌɏəɚɝɞɔɖɟ ɖɚɝɞəɧɡ ɐɑɝɞɜɟɖɢɔɕ, ɚɝɚɍɑə-

əɚ əɌ Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ, Ɏ ɞɚɘ ɣɔɝɗɑ ɝ ɜɌɝɛɜɚ-

ɝɞɜɌəɑəɔɑɘ əɌ ɚɖɜɟɒɌɪɥɔɑ ɖɚɝɞəɧɑ ɞɖɌəɔ ɔ 

ɝɗɔɓɔɝɞɟɪ ɚɍɚɗɚɣɖɟ ɚɖɚɗɚəɚɝɚɎɧɡ ɛɌɓɟɡ.  

Ȼɚ ɖɚɘɛɨɪɞɑɜəɧɘ ɞɚɘɚɏɜɌɘɘɌɘ ɐɚɝɞɚ-

Ɏɑɜəɚ ɚɛɜɑɐɑɗɫɑɞɝɫ ɜɌɝɛɚɗɚɒɑəɔɑ, ɠɚɜɘɌ ɔ 

ɜɌɓɘɑɜɧ ɖɚɝɞəɧɡ ɝɑɖɎɑɝɞɜɚɎ, ɣɞɚ ɔɘɑɑɞ ɎɌɒəɚɑ 

ɓəɌɣɑəɔɑ ɛɜɔ ɛɗɌəɔɜɚɎɌəɔɔ ɚɛɑɜɌɞɔɎəɚɏɚ 

ɎɘɑɤɌɞɑɗɨɝɞɎɌ. ȴɓɘɑɜɑəɔɫ ɛɗɚɞəɚɝɞɔ ɖɚɝɞɔ ɛɚ 

ɤɖɌɗɑ ɁɌɟəɝɠɔɗɐɌ ɛɜɑɐɛɚɗɌɏɌɪɞ ɚɍɦɑɖɞɔɎəɚɑ 

ɔɓɟɣɑəɔɑ ɝɚɝɞɚɫəɔɫ ɛɌɞɚɗɚɏɔɣɑɝɖɚɕ ɓɚəɧ Ɏ ɐɔ-

əɌɘɔɖɑ, ɛɜɚɎɑɐɑəɔɑ ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɕ ɐɔɌ-

ɏəɚɝɞɔɖɔ ɘɑɒɐɟ ɖɚɝɞəɧɘɔ ɚɝɖɚɗɖɌɘɔ ɔ ɝɑɖɎɑ-

ɝɞɜɌɘɔ, ɎɧɫɎɗɑəɔɑ ɡɌɜɌɖɞɑɜɌ ɔɓɘɑəɑəɔɕ ɝɗɔɓɔ-

ɝɞɚɕ ɚɍɚɗɚɣɖɔ ɚɖɚɗɚəɚɝɚɎɧɡ ɛɌɓɟɡ ɛɜɔ ɎɚɎɗɑ-

ɣɑəɔɔ Ɏ ɎɚɝɛɌɗɔɞɑɗɨəɧɕ ɛɜɚɢɑɝɝ. ȸəɚɏɚɛɜɚɑɖ-

ɢɔɚəəɚɑ ɔɓɟɣɑəɔɑ ɝɚɝɞɚɫəɔɫ ɓɚəɧ ɔəɞɑɜɑɝɌ ɔ 

ɏɜɌəɔɣɌɥɔɡ ɝ əɑɕ ɚɍɗɌɝɞɑɕ ɓəɌɣɔɞɑɗɨəɚ ɝɚɖɜɌ-

ɥɌɑɞ Ɏɜɑɘɫ əɌ ɛɜɚɎɑɐɑəɔɑ ɐɔɌɏəɚɝɞɔɖɔ ɔ ɚɍɦ-

ɑɖɞɔɎɔɓɔɜɟɑɞ ɔəɠɚɜɘɌɢɔɪ ɐɗɫ ɎɧɍɚɜɌ ɞɌɖɞɔɖɔ 

ɚɛɑɜɌɞɔɎəɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ.  

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɜɑəɞɏɑəɚɝɖɔɌɗɚɏɔɣɑɝɖɌɫ 

ɖɌɜɞɔəɌ ɚɝɞɑɚɘɔɑɗɔɞɚɎ ɣɑɗɪɝɞɑɕ ɡɌɜɌɖɞɑɜɔɓɟ-

ɑɞɝɫ ɜɌɓɗɔɣəɧɘɔ ɛɜɚɫɎɗɑəɔɫɘɔ, ɖɚɞɚɜɧɑ ɚɍɟ-

ɝɗɚɎɗɔɎɌɪɞɝɫ ɝɞɌɐɔɑɕ ɞɑɣɑəɔɫ, ɠɚɜɘɚɕ ɔ ɩɞɔɚ-

ɗɚɏɔɑɕ ɏəɚɕəɚ-əɑɖɜɚɞɔɣɑɝɖɚɏɚ ɛɜɚɢɑɝɝɌ. Ȼɚ-

ɝɖɚɗɨɖɟ ɚɝɞɑɚɘɔɑɗɔɞɧ ɣɑɗɪɝɞɑɕ ɘɚɏɟɞ ɍɧɞɨ ɜɌɓ-

ɗɔɣəɚɏɚ ɛɜɚɔɝɡɚɒɐɑəɔɫ, ɐɗɫ ɛɜɑɢɔɓɔɚəəɚɕ 

ɜɑəɞɏɑəɚɐɔɌɏəɚɝɞɔɖɔ əɑɚɍɡɚɐɔɘɚ ɛɚɐɜɚɍəɚɑ 

ɔɓɟɣɑəɔɑ ɌəɌɘəɑɓɌ ɓɌɍɚɗɑɎɌəɔɫ ɔ ɠɌɖɞɚɜɚɎ, 

ɝɛɚɝɚɍɝɞɎɟɪɥɔɡ ɑɏɚ ɜɌɓɎɔɞɔɪ. ȸɑɞɚɐɔɖɚɕ ɛɑɜ-

Ɏɔɣəɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɚɝɞɑɚɘɔɑɗɔɞɚɎ ɣɑɗɪɝɞɑɕ 

ɫɎɗɫɑɞɝɫ ɚɜɞɚɛɌəɞɚɘɚɏɜɌɠɔɫ, ɖɚɞɚɜɌɫ ɘɚɒɑɞ 

ɐɚɛɚɗəɫɞɨɝɫ ɘɑɞɚɐɔɖɌɘɔ ɜɑəɞɏɑəɚɏɜɌɠɔɔ, ɓɚ-

əɚɏɜɌɠɔɔ ɔ ɞɚɘɚɏɜɌɠɔɔ. ȶȾ ɛɜɑɐɚɝɞɌɎɗɫɑɞ 

əɌɔɍɚɗɨɤɔɕ ɚɍɦɑɘ ɔəɠɚɜɘɌɢɔɔ ɚ ɝɚɝɞɚɫəɔɔ 

ɓɟɍɚɣɑɗɪɝɞəɚɕ ɝɔɝɞɑɘɧ ɔ ɫɎɗɫɑɞɝɫ ɑɐɔəɝɞɎɑə-

əɚɕ ɚɍɦɑɖɞɔɎəɚɕ ɘɑɞɚɐɔɖɚɕ ɛɜɔ ɎɧɫɎɗɑəɔɔ 

ɏəɚɕəɚ-əɑɖɜɚɞɔɣɑɝɖɔɡ ɛɚɜɌɒɑəɔɕ Ɏɑɜɡəɑɕ ɣɑ-

ɗɪɝɞɔ ɝ  ɜɌɝɛɜɚɝɞɜɌəɑəɔɑɘ ɛɜɚɢɑɝɝɌ əɌ ɐɜɟɏɔɑ 

ɖɚɝɞɔ ɗɔɢɌ ɔ ɚɖɚɗɚəɚɝɚɎɧɑ ɛɌɓɟɡɔ. 
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he detailed review on dental implantation is presented including preoperative 

planning, intraoperative control and postoperative follow -up. Since successful 

outcome  depends on the precise preparation for the surgical intervention, the 

range of radiological methods is described in the review as well as new methods 

and techniques of dental implantation. Advantages and limitations of different methods are 

presented with  the summary of possible complications and their radiological appearance.  
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ɜɑɐɝɞɌɎɗɑə ɚɍɓɚɜ ɗɔɞɑɜɌɞɟɜɧ ɛɚ ɞɑɘɑ ɐɑəɞɌɗɨəɚɕ ɔɘɛɗɌəɞɌɢɔɔ, ɎɖɗɪɣɌɫ 

ɛɜɑɐɚɛɑɜɌɢɔɚəəɚɑ ɛɗɌəɔɜɚɎɌəɔɑ, ɔəɞɜɌɚɛɑɜɌɢɔɚəəɟɪ əɌɎɔɏɌɢɔɪ ɔ ɛɚɝɗɑ-

ɚɛɑɜɌɢɔɚəəɧɕ ɖɚəɞɜɚɗɨ. ȾɌɖ ɖɌɖ ɟɝɛɑɤəɧɕ ɔɝɡɚɐ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ 

əɌɛɜɫɘɟɪ ɓɌɎɔɝɔɞ ɚɞ ɞɚɣəɚɕ ɛɚɐɏɚɞɚɎɖɔ ɖ ɚɛɑɜɌɢɔɔ, Ɏ ɚɍɓɚɜɑ ɚɛɔɝɌə ɤɔɜɚɖɔɕ 

ɝɛɑɖɞɜ ɘɑɞɚɐɚɎ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ, Ɍ ɞɌɖɒɑ əɚɎɧɑ ɘɑɞɚɐɔɖɔ ɔ ɞɑɡəɔɣɑɝɖɔɑ Ɍɝɛɑɖɞɧ 

ɛɜɔ ɐɑəɞɌɗɨəɚɕ ɔɘɛɗɌəɞɌɢɔɔ. ȻɜɑɐɝɞɌɎɗɑəɧ ɛɜɑɔɘɟɥɑɝɞɎɌ ɔ ɚɏɜɌəɔɣɑəɔɫ ɜɌɓɗɔɣəɧɡ 

ɘɑɞɚɐɚɎ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ, Ɍ ɞɌɖɒɑ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɑ ɛɜɚɫɎɗɑəɔɫ Ɏɚɓɘɚɒəɧɡ 

ɚɝɗɚɒəɑəɔɕ ɛɜɔ ɐɑəɞɌɗɨəɚɕ ɔɘɛɗɌəɞɌɢɔɔ. 
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ntroduction.  

Implant placement or dental implantation is 

a very challenging procedure which requires 

different types of imaging to reach a suc-

cessful procedure as it helps develop  an ap-

propriate and precise treatment plan for implanta-

tion [1 -5]. Successful implant placement requires 

extensive planning. Evaluation of medical and in-

tra -oral conditions to determine eligibility, com-

bined with a thorough periodontal and dental as-

sessmen t and radiographic evaluation will provide 

valuable information in planning and completing 

effective implant cases. Anatomic considerations 

of the area for implant placement should guide 

the appropriate radiological modalities as well as 

dimensional accura cy [1 -5].  

Radiology in dental implantation is done 

through the following phases:  

Å Pre-operative phase,  

Å Intraoperative phase,  

Å Post-operative phase.  

Each step of these stages has different ap-

proach to minimizing the failure rate of oper ation 

and complications that can happen after the sur-

gery [1 -5].  

The dental implants are replacement of 

tooth roots to restore the missing tooth (Fig.1). It 

provides a strong foundation for fixed prosthesis 

(permanent) or removable prosthesis replacement 

teeth that made to match the natural teeth [2, 3, 

4]. They are metal biocompatible anchors surgical-

ly positioned in the jaw bone underneath the gum 

tissue to support an artificial crown where natural 

dentition is missing [4]. It provides effective, pred-

icab le, and reliable means for tooth replacements. 

Additionally, dental implants provide partially 

edentulous and completely edentulous patients 

the aesthetics and function they had with natural 

dentition [1 -5].  

The dental implants are inserted into the 

bone, where bone integration process begins ð 

òosseointegrationó, which means fusion of the im-

plant surface with the bone around it [1 -5].   

Back in time it was firstly admitted by Leon-

ad Linkow in 1950, he is known as òDental Im-

pantology Godfatheró, he was the first one who 

inserted titanium into bone in voluntary patient 

[4].  

There are several conditions for dental im-

plantation [1 -5]:  

Å missing one tooth or more,  

Å when adequate bone present to secure the 

implants or bone graft could be done,  

Å when oral tissu e is healthy,  

Å if patient is unwilling or unable to wear 

dentures,  

Å improvement of patientõs speech and es-

thetics  

Å absence of systemic local disease that will 

affect bone healing .  

Advantages of dental implantology are [1 -5]:  

Å long lasting solution an d cost effects,  

Å significant benefits in impairing quality of 

patientõs life, 

Å jawbone support,  

Å durable,  

Å provide better oral hygiene,  

Å easy function and mastication,  

Å improved speech since edentations and 

mobile dentures can restrict pronunciation.  

Types of dental implants.  

1.  Endosteal implants.  

Endosteal dental implants are the most 

common type of dental implant, it is placed into 

oneõs jawbone by the path of the tooth root. These 

dental implants have different shape of screws, 

I 

 

Fig. 1 (ȼɔɝ. 1) 
 

 

Fig. 2 (ȼɔɝ. 2) 

Fig. 1.  Scheme.  

Dental  implantation  [2].  

ȼɔɝ. 1.   ȽɡɑɘɌ. 

ȰɑəɞɌɗɨəɌɫ ɔɘɛɗɌəɞɌɢɔɫ [2].  

Fig. 2.     Scheme.  

Endosteal implants [4].  

ȼɔɝ. 2.   ȽɡɑɘɌ. 

ɉəɐɚɝɞɌɗɨəɧɕ ɔɘɛɗɌəɞɌɞ [4].   
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cylinders, or plates. òRoot-form implantsó are by 

far the most used implants in dentistry recently 

(Fig. 2). Osseo integrated root -form implants are 

made up of a fixture and an abutment. The fixture 

is the part of the implant that embedded surgical-

ly in the bone of the jaw. It is made of a material 

that promotes osteo -integration (titanium). They 

come in various sizes, ranging from (3,25 to 3,75 

mm) in diameter and (7 to 10 mm) in length. The 

size of the implant and length depends on the 

amount of available bone. Dentists prefer  the larg-

est possible implant as it increases the surface 

area and provides stronger anchorage and better 

bone integration. It is preferred to have 1 -1,5 mm 

of bone on either side of the implant fixture and 1 -

2 mm of bone between the implant surface and 

th e adjacent vital structures like mandibular ca-

nal, maxillary sinus, nasal fossa. The abutment 

which increases the height of the fixture level 

above the gingival surface is attached to the fix-

ture with an abutment screw. The top of the 

abutment screw has a small hole which allows the  

dental prosthesis to be attached by a screw that 

runs through the prosthesis and into the abut-

ment screw [2 -5].  

2.  Subperiosteal implants.   

It is a less common form of dental implants; 

they are placed under the gumline but above the 

jawbone instead of inserting it into the jawbone 

like endosteal implants. Blade implants are rec-

tangular, like a razor blade. From the long side of 

the rectangle, one or more posts extend into the 

oral cavity to allow fixati on of the prosthesis (Fig. 

3). Subperiosteal implants are used when the pa-

tient has insufficient jawbone density and place-

ment of oneõs dental implants directly into the 

jawbone is not recommended [1 -5].    

3.  Trans -osseous implants.  

Trans -osseous implant s still used for highly 

resorbed mandibles, they are placed in the anteri-

or region between the 2 mental foramina. The 

trans -osseous dental implant is a very stable im-

plant that acts like 4 standard root form implants. 

It is placed from the bottom of the ja w and pro-

trudes through the upper part (Fig. 4). There is a 

bar that can be secured to it and a denture sup-

ported by the structure. This implantation is not 

performed by many dentists as it is very difficult 

and need special skills as well as it needs to b e 

done in the hospital in most cases [1 -5].  

The size of dental implants varies with mini, 

narrow or shorter dental implants available for 

those with  

insufficient gum and bone tissue which 

cannot withstand traditional dental implant sizes 

[1-5].  

4.  Zygomat ic implants.  

Zygomatic implants have been used for re-

habilitation of the edentulous atrophic maxilla as 

an alternative to bone grafting for almost two dec-

ades resulting in satisfactory clinical outcomes. 

However, the patients with edentulous atrophic 

maxi lla treated using this technique may present 

serious complications that could put the prosthet-

ic restoration at risk [5, 6, 9].  

Excessive bone resorption combined with 

poor bone quality and increased maxillary sinus 

pneumatization often making it impossibl e to 

place conventional dental implants in the posteri-

or maxilla. Various bone augmentation tech-

niques, such as sinus floor elevation and onlay 

bone grafting, have been described in order to in  

 

Fig. 3 (ȼɔɝ. 3) 
 

 

Fig. 4 (ȼɔɝ. 4) 

Fig. 3.  Scheme.  

Subperiosteal  implants  [4].  

ȼɔɝ. 3.   ȽɡɑɘɌ. 

CɟɍɛɑɜɔɚɝɞɌɗɨəɧɕ ɔɘɛɗɌəɞɌɞ [4].   

Fig. 4.   Scheme.  

Trans -osseous implant s [4].  

ȼɔɝ. 4.  ȽɡɑɘɌ. 

Ƀɜɑɝɖɚɝɞəɧɕ ɔɘɛɗɌəɞɌɞ [4].    
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crease the volume of load -bearing bone. Neverthe-

less, efforts have been made to pursue alterna-

tives to grafting procedures and one of these, es-

pecially in the atrophic maxilla, is the use of zy-

gomatic implants. This implant which was initially 

introduced for the prosthetic rehabilitation of pa-

tients with extensive de fects of the maxilla caused 

by tumor resections, trauma or congenital defects 

was also used in patients with edentulous 

atrophic maxilla, enabling rehabilitation with suf-

ficient function and improved esthetics. However, 

the placement of zygomatic implant i s not de-

prived of risks, since it may involve delicate ana-

tomical structures such as the orbit, and therefore 

surgical experience is required [5, 6, 9]. Addition-

ally, many complications have been reported in 

the literature, with sinusitis being the most co m-

mon (Fig. 5).  

Imaging plays a very important part in den-

tal implant procedures. The imaging modalities 

vary from standard projections that is available in 

the dental office to more complex radiographic 

techniques typically available only in radiology 

cent ers. Implant imaging provides reliable and ac-

curate diagnostic information of the patient's 

anatomy at the proposed site of implant [5 -8, 10]. 

X-ray examination include intra -oral (periapical, 

occlusal) and extra -oral (panoramic, lateral cepha-

lometric) rad iographs. More complex imaging 

techniques include computed tomography (CT), 

and cone -beam computed tomography (CBCT).  

The goals of imaging are [5 -8, 10]:  

Å measuring bone height and width (bone 

dimensions),  

Å to assess bone quality and structure,  

Å to det ermine alveolar bone long axis,  

Å to identify internal anatomy and localize it,  

Å to detect jaw boundaries,  

Å to detect if any underlying pathology pre-

sent.  

Preoperative assessment.  

A comprehensive evaluation of the oral cavi-

ty begins with a detailed medi cal and dental histo-

ry, and a dental hard and soft tissue clinical ex-

amination. This is followed by panoramic radiog-

raphy and cross -sectional imaging using mul-

tislice computed tomography or cone -beam com-

puted tomography [1, 4, 5, 6, 11].  

Imaging in this p hase determines the quan-

tity, quality, and angulation of bone, relationship 

of critical structures to prospective implant sites; 

and the presence or absence of disease at the pro-

posed surgical sites [5, 8, 14].   

Important landmarks are:  

Å In the maxilla: nasal floor, naso -palatine 

canal, anterior superior alveolar canal, maxillary 

sinus and related structures, posterior superior 

alveolar  canal, maxillary tuberosity, pterygoid 

plates,  

Å In the mandible: lingual foramen, incisive 

canal, genial tubercles, inferior alveolar nerve ca-

nal, mental foramina, retromolar foramen, sublin-

gual fossa (lingual undercut), mylohyoid under-

cut, lingula of as cending ramus,  

Å In the zygomatic region: orbital floor, infra-

orbital foramen, zygomatic bone [5, 6, 12] (Fig. 6).   

The selection for radiographic imaging de-

pends on the amount of residual alveolar ridge 

atrophy: this includes the bone quality, bone 

quant ity, remaining bone height, bone width, and 

available bone volume. The residual alveolar ridge 

topography needs to be understood and addressed 

rather carefully, as the positioning of an implant 

is crucial for prosthetic treatment planning [16, 

17]. The ide ntification of vital anatomic landmarks 

and their relation or vicinity to the future implant 

site/s is a crucial factor. Potential implant sites 

need to be safely identified.  

The main methods that are used in preoper-

ative planning of DI [5 -8, 10, 11, 14 -16]:  

Å Panoramic radiography,  

Å MSCT,  

Å CBCT.  

1.  Panoramic radiography.  

These are narrow beam rotational tomo-

graphs, which use two or more centers of rotation 

with a predefined focal trough, to produce a radio-

graphic image of both the upper and lower jaws. 

Opt imal patient setting is crucial in this procedure 

because jaw positioning errors in the sagittal 

plane can occur easily, particularly in the edentu-

lous patient. It provides an approximation of bone 

height, vital structures, and any pathological con-

ditions if present [5, 6, 14 -17].  

The advantages of panoramic radiography 

are:  

Å providing information on opposing land-

marks, vertical height of the bone,  

 

  Fig. 5 (ȼɔɝ. 5) 

Fig. 5.  Scheme.  

Zygomatic implants [9].  

ȼɔɝ. 5.    ȽɡɑɘɌ. 

ȽɖɟɗɚɎɚɕ ɔɘɛɗɌəɞɌɞ (ɓɔɏɚɘɌ) [9]. 
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Å assessing crestal alveolar bone and cortical 

boundaries,  

Å evaluating gross anatomy of th e jaws and 

related pathologic conditions,  

Å relatively short exposure time, and comfort 

and simplicity of examination [5, 6, 14 -17].  

Panoramic radiography in implant proce-

dure could be used in pre -surgical phase as it is 

the most used diagnostic modality. The image re-

ceptor may be òa radiograph film, a digital storage 

phosphor plate or a digital charge coupled device 

receptoró. Complete imaging of both jaws could be 

obtained in one film [5, 14 -17] (Fig. 7).  

Limited -angle linear tomography (zonogra-

phy) is used as a means for patient positioning for 

making   a  cross -sectiona  l image   of  the   jaws    to  

 

Fig. 6 Ɍ (ȼɔɝ. 6 Ɍ) 
 

 

Fig. 6 b (ȼɔɝ. 6 ɍ) 

Fig. 6.  Scheme.  

a ð anatomy of maxillary region, b ð anatomy of lower jaw [12].   

ȼɔɝ. 6.   ȽɡɑɘɌ. 

Ɍ ð ɌəɌɞɚɘɔɫ Ɏɑɜɡəɑɣɑɗɪɝɞəɚɕ ɚɍɗɌɝɞɔ, ɍ ð ɌəɌɞɚɘɔɫ əɔɒəɑɕ ɣɑɗɪɝɞɔ [12].  

 

Fig. 7 (ȼɔɝ. 7) 
 

Fig. 7.   Panoramic radiography.  

W ð mediodistal length of the defect: 1 ð distance between the roots of adjacent teeth, 2 ð distance at the level of 

the apex of the alveolar ridge; 3 ð distance between the crowns of adjacent teeth; L ð height o f the alveolar part [5].   

ȼɔɝ. 7.    ȺɜɞɚɛɌəɞɚɘɚɏɜɌɘɘɌ. 

W ð ɘɑɐɔɚɐɔɝɞɌɗɨəɌɫ ɐɗɔəɌ ɐɑɠɑɖɞɌ: 1 ð ɜɌɝɝɞɚɫəɔɑ ɘɑɒɐɟ ɖɚɜəɫɘɔ ɝɚɝɑɐəɔɡ ɓɟɍɚɎ, 2 ð ɜɌɝɝɞɚɫəɔɑ əɌ 

ɟɜɚɎəɑ Ɏɑɜɤɔəɧ ɌɗɨɎɑɚɗɫɜəɚɏɚ ɏɜɑɍəɫ, 3 ð ɜɌɝɝɞɚɫəɔɑ ɘɑɒɐɟ ɖɚɜɚəɖɌɘɔ ɍɗɔɒɌɕɤɔɡ ɓɟɍɚɎ; L ð ɎɧɝɚɞɌ Ɍɗɨ-

Ɏɑɚɗɫɜəɚɕ ɣɌɝɞɔ [5]. 
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modify the panoramic X -ray machine. The tomo-

graphic layer is approximately 5 mm thick, wh ich 

helps to determine the distance between the criti-

cal structures and the implant site, as well as the 

bone quantity at the site of implant placement [5, 

14 -17].  

A good panoramic radiograph will outline 

the bony anatomy clearly and is generally used for 

diagnosis of gross pathoses within the jaws as well 

as the relation of anatomic structures such as si-

nuses, canals, fossae and foraminae to the im-

plant site. Although some panoramic machines 

have uniform magnification (19%), in general, 

most machines have varied  and unreliable magni-

fications (25% to 30%) especially in the vertical 

dimension [5, 6, 15 -17]. Magnification is more 

pronounced in posterior than in anterior areas. 

This may give a false sense that more bone exists 

between the crest of the alveolar  process and the 

inferior alveolar canal, nasal fossae, or maxillary 

sinuses. Improper patient positioning may further 

contribute to image distortion. Even properly posi-

tioned and exposed panoramic radiographs can-

not be used for direct bony measurements un less 

the magnification factor for the target area is pre-

determined.  

A technique for  evaluating the panoramic 

radiograph for mandibular posterior implants, as 

well as for a comparison with the clinical evalua-

tion during surgery was developed by identifying 

the mental foramen and the posterior extent of the 

inferior alveolar canal [5, 16, 17]. However, stud-

ies have demonstrated that the mandibular fora-

men cannot be identified <50% of the time on the 

radiograph film and, when visible, it may not be 

identified correctly.  

The disadvantages of this modality are [5, 

14 -17]:  

Å distortion of the visualized structures,  

Å low level of reproducibility,  

Å times magnification of the structures,  

Å difficulty in assessing hard tissue mor-

phology and density of the bone,  

Å little information about the buccolingual 

cross -sectional dimension,  

Å inadequate id entification of critical struc  

 

Fig. 8 (ȼɔɝ. 8) 
 

Fig. 8.    Multispiral computed tomography, multiplanar reconstructions.  

Secondary (post -traumatic) edentulous teeth 1.1 and 2.1. Planning of dental implantation in the  area of missing 

teeth [5].  

ȼɔɝ. 8.     ȸɟɗɨɞɔɝɛɔɜɌɗɨəɌɫ ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ, ɘɟɗɨɞɔɛɗɌəɌɜəɧɑ ɜɑɖɚəɝɞɜɟɖɢɔɔ. 

ȮɞɚɜɔɣəɌɫ (ɛɚɝɞɞɜɌɎɘɌɞɔɣɑɝɖɌɫ) Ɍɐɑəɞɔɫ ɓɟɍɚɎ 1.1 ɔ 2.1. ȻɗɌəɔɜɚɎɌəɔɑ ɐɑəɞɌɗɨəɚɕ ɔɘɛɗɌəɞɌɢɔɔ Ɏ ɚɍɗɌɝɞɔ 

ɚɞɝɟɞɝɞɎɟɪɥɔɡ ɓɟɍɚɎ [5]. 
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tures,  

Å no data  of spatial relationships between 

the structures,  

Å patient positioning errors, however with 

knowledge, most errors in patient positioning can 

be corrected,  

Å the patient must leave the surgical room 

and stand still for imaging purposes,  

Å the resolution o f the image is less com-

pared to periapical images,  

Å zonography fails to identify disease at the 

implant site or to access the differences in bone 

densities.  

2.  Multispiral computed tomography.  

CT was invented by Godfrey Hounsfield and 

Allan Cormack in 197 2. This modality gives rise to 

high -density resolution images and allows soft tis-

sues to be visualized. The reformatted CT image 

generates axial, panoramic, and cross -sectional 

images that allow rapid correlation of the different 

views. CT scan provides ta ngential and cross -

sectional tomographic images of the implant site 

the density of structures produced in the image is 

absolute and quantitative, and can be used to dif-

ferentiate tissues in the region and characterize 

bone quality [5, 6, 14, 16].  

Disadvant ages include limited availability of 

CT scanners, high cost of machines, image arti-

facts caused by metal and the need for special 

training in image interpretation.  

CT images are indicated if the patient is be-

ing evaluated for total jaw reconstruction or fo r 

multiple implants within the mandible or maxilla. 

They are also recommended if ridge augmentation 

is required, if the sinuses may be breached during 

the procedure or if there are variations in the 

anatomy, atrophic changes, or pathology. The 

thickness of  the image layer must be adequate to 

achieve proper coverage; generally, a 0,5 -1 mm 

layer is indicated (Fig. 8 -9) [5, 6, 14 -17].  

3.  Cone-beam computed tomography.  

CBCT scanners are designed specifically for 

diagnosis and treatment planning in implant 

thera py. Multiple pictures of the region of interest 

are generated in a single scan. This enables the 

dentist to have precise diagnostic information and 

therefore perform minimally invasive surgery with 

reduced surgery time, postoperative pain and 

swelling, and  faster recovery time [4, 5, 6, 11, 13, 

14 -17].  

CBCT is valuable for the evaluation of the 

mandible, maxilla and facial bones. CBCT scans 

of the mandible can help clinicians determine the 

size of the lingual concavity in the symphyseal re-

gions. Occasional ly, the mandible may have an 

unexpected lingual concavity in the posterior re - 

 

Fig. 9 Ɍ (ȼɔɝ. 9 Ɍ) 
 

 

Fig. 9 b (ȼɔɝ. 9 ɍ) 

Fig. 9.    MSCT, sagittal  (a)  and coronal  (b)  reconstruction.  

Incomplete secondary adentia of the upper jaw. In the area of missing teeth 2.6 and 2.7, a focus of bone compact 

tissue of a roun ded shape with size of 14x10x12 mm and density of 1500 HU, with homogeneous structure, occu-

pying the entire thickness of the alveolar process and extending to the walls of the nasal cavity and maxillary si-

nus is determined. This formation corresponds to th e intraosseous osteoma of the alveolar process of the upper 

jaw [5].     

ȼɔɝ. 9.    ȸȽȶȾ, ɝɌɏɔɞɞɌɗɨəɌɫ (a) ɔ ɖɚɜɚəɌɗɨəɌɫ (ɍ) ɜɑɖɚəɝɞɜɟɖɢɔɔ.  

ȹɑɛɚɗəɌɫ ɎɞɚɜɔɣəɌɫ Ɍɐɑəɞɔɫ Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ. Ȯ ɚɍɗɌɝɞɔ ɚɞɝɟɞɝɞɎɟɪɥɔɡ ɓɟɍɚɎ 2.6 ɔ 2.7 ɚɛɜɑɐɑɗɫɑɞɝɫ ɚɣɌɏ 

ɟɛɗɚɞəɑəɔɫ ɖɚɝɞəɚɕ ɝɞɜɟɖɞɟɜɧ ɚɖɜɟɏɗɚɕ ɠɚɜɘɧ ɜɌɓɘɑɜɌɘɔ 14x10x12 ɘɘ, ɛɗɚɞəɚɝɞɨɪ 1500 HU, ɏɚɘɚɏɑəəɚɕ 

ɝɞɜɟɖɞɟɜɧ, ɓɌəɔɘɌɪɥɔɕ Ɏɝɪ ɞɚɗɥɔəɟ ɌɗɨɎɑɚɗɫɜəɚɏɚ ɚɞɜɚɝɞɖɌ ɔ ɜɌɝɛɜɚɝɞɜɌəɫɪɥɔɕɝɫ ɖ ɝɞɑəɖɌɘ ɛɚɗɚɝɞɔ 

əɚɝɌ ɔ Ɏɑɜɡəɑɣɑɗɪɝɞəɚɏɚ ɝɔəɟɝɌ. ȰɌəəɚɑ ɚɍɜɌɓɚɎɌəɔɑ ɝɚɚɞɎɑɞɝɞɎɟɑɞ Ɏəɟɞɜɔɖɚɝɞəɚɕ ɚɝɞɑɚɘɑ ɌɗɨɎɑɚɗɫɜəɚɏɚ 

ɚɞɜɚɝɞɖɌ Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ [5]. 
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gion of the mandible. In the inferior alveolar canal 

(IAC), CBCT scans can show whether the canal is 

single or divided and how it is placed buccolin-

gually (Fig. 10 -11).  

CBCT-aided implant surgery can be divided 

into the following: passiv e, semi -active, and active.  

1. Passive CBCT -aided implant surgery re-

fers to the use of CBCT information such as linear 

measurements, relative bone quality, 3D evalua-

tion of ridge topography, and proximity to vital 

anatomical structures to help in the impla nt 

treatment planning process. Passive CBCT -aided 

implant surgery can be accomplished with or 

without third -party interactive treatment planning 

software [5, 6, 11, 13, 14 -17].  

2. Semi -active CBCT -aided implant surgery 

includes the use of CBCT data importe d into 

third -party interactive treatment planning soft  

ware where virtual implants are simulated as a 

precursor to the fabrication of surgical guides that 

will be used at the time of implant placement. De-

pending on the software applicationõs protocol to 

relate implant position to the underlying bone and 

restorative needs of the patient, a scanning tem-

plate may need to be fabricated before the scan 

acquisition. The scanning template can be made 

with a radiopaque material (barium sulfate), con-

tain gutta -perch a markers, or other specific fidu-

ciary markers that aid in the fabrication of the 

surgical guide. The scanning template is posi-

tioned intraorally, and the CBCT scan is acquired 

[5, 6, 11, 13, 14 -17].  

3. Active CBCT -aided implant surgery refers 

to the use CBCT data and surgical navigation sys-

tems to perform fully computer -guided implant 

placement. One of the main concerns of postim-

plant evaluation with CBCT is the presence of 

beam hardening and partial volume artifacts 

around implants which in some cases pr event the 

visualization of the bone -implant interface. How-

ever, scattering artifacts caused by metal are sig-

nificantly less with CBCT as compared with medi-

cal CT. Naitoh et al in 2010 evaluated the rate of 

bone to implant contact in a clinical study and 

reported that the bone configuration surrounding 

anterior dental implants with and without bone 

grafting can be adequately assessed using CBCT. 

With the help of Digital Imaging and Communica-

tions in Medicine (DICOM) data, computer -

generated surgical guides ( stereolithographic 

models) can be fabricated from the CBCT data. 

The guide helps the surgeon place implants in 

their optimal and exact position [4, 5, 6, 11, 13, 

14 -17].  

 

Fig. 10 (ȼɔɝ. 10) 
 

Fig. 10.     CBCT, condition before DI.  

Assessment of parameters of the jawõs alveolar parts, severe atro ph y of both jaws  [5].   

ȼɔɝ. 10.      ȶȷȶȾ, ɝɚɝɞɚɫəɔɑ ɛɑɜɑɐ Ȱȴ.  

ȺɢɑəɖɌ ɛɌɜɌɘɑɞɜɚɎ ɌɗɨɎɑɚɗɫɜəɧɡ ɚɞɐɑɗɚɎ ɣɑɗɪɝɞɑɕ, ɎɧɜɌɒɑəəɌɫ Ɍɞɜɚɠɔɫ ɚɍɑɔɡ ɣɑɗɪɝɞɑɕ [5].   
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Advantages of CBCT are that it generates a 

3D dataset (digitally reconstructed image  with 670 

projections), has the potential for generating all 

2D images (e.g. orthopantomogram, lateral cepha-

logram), and allows vertical scanning with the pa-

tient in a seated position CBCT generates high -

resolution images of anatomical structures, bone 

tra beculae, periodontal ligament (PDL), and root 

formation. The other advantages include rapid 

scanning procedure, lower radiation dose, reduced 

disturbance from metal artifacts, lower cost, easy 

accessibility, easy handling, and DICOM compati-

bility [4, 5, 6,  11, 13, 14 -17] (Fig. 12 -13).    

CBCT has some disadvantages. It has a low 

contrast range, restricted field of view (FOV), re-

duced scanned volume caused by limited detector 

size gives little information about the inner soft 

tissue, and increased noise from  scatter radiation 

and artifacts [4, 5, 6, 11, 13, 14 -17].  

According to U. Lekholm and G. Zarb (1985) 

classification, there are 4 types of quality of bone 

tissue. C. Misch in 1999 developed the 4 types of 

bone tissue quality (D1 -D4) according to Houns-

field  unites (Table 1) [4, 5, 14].     

Intraoperative implant imaging.   

During surgical implant placement, in-

traoperative imaging is limited to quick, in -office 

modalities, including digital -based periapical and 

panoramic radiography. These radiographs con-

firm  appropriate pilot drill position and allow early 

errors to be identified so that appropriate modifi-

cations to the remaining osteotomy steps can be 

made. Occasionally, surgical accidents may re-

quire advanced radiologic imaging in the in-

traoperative phase, for example, when an implant 

is displaced into the maxillary sinus or placed 

through the inferior alveolar canal. In such situa-

tions, CBCT imaging will accurately locate the im-

plant or assess the extent of nerve canal en-

croachment [5, 6, 17 -19].  

Along with  studying the optimal position 

and orientation of the implant, intraoperative im-

plant imaging helps evaluate the healing and inte-

gration of surgery sites. The correct position of the 

abutment and prosthesis fabrication are ensured 

in this phase [5, 6, 17].  

The goals of imaging are [5, 6, 17 -19]:  

Å to assess the quality of implanting screws 

during the procedure,  

Å to clarify implant screw placing,  

Å determining the long axis of alveolar bone,  

Å identifying and localizing the internal posi-

tion of the implant,  

Å to establish the boundaries of the jaw,  

Å to detect if any underlying pathology pre-

sent (Fig. 14 -17).   

Post -prosthetic implant imaging.  

This phase commences just start the after 

placement of the prosthesis and continues as long 

as the implant remains in the jaw [5, 6, 19 -21].  

Postoperative imaging and monitoring im-

mediately following implant placement, a periap-

ical image should be acquired to serve as a base-

line image for future comparisons. If multiple im-

plants have been placed, a panoramic image may 

be appropriate. During the prosthetic phase of 

treatment, periapical or bite -wing images may be 

made to ensure complete seating of the implant 

abutment and restoration. When such images are 

made, it is important to position the central beam 

as perpendicula r to the longitudinal axis of the 

implant fixture as possible.  

Small angular deviations may result in over-

lapping of the implant threads and allow small 

gaps between the fixture and prosthesis to become 

unnoticed [5, 6, 19 -21]. Postoperative imaging  for  

  

Fig. 11 (ȼɔɝ. 11) 
 

Fig. 11.  Planning of dental implantation using an additional sp ecialized program based on CT data.  

ȼɔɝ. 11.  ȻɗɌəɔɜɚɎɌəɔɑ ɝɞɚɘɌɞɚɗɚɏɔɣɑɝɖɚɕ ɔɘɛɗɌəɞɌɢɔɔ ɝ ɛɚɘɚɥɨɪ ɐɚɛɚɗəɔɞɑɗɨəɚɕ ɝɛɑɢɔɌɗɔ-

ɓɔɜɚɎɌəəɚɕ ɛɜɚɏɜɌɘɘɧ əɌ ɚɝəɚɎɑ ɐɌəəɧɡ ȶȾ [5, 6]. 
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Fig. 12 (ȼɔɝ. 12) 
 

Fig. 12.   CBCT with an additional specialized program Simplant made it possible to reliably assess the 

parameters of the alveolar ridge, as well as to select the implants that are optimal in shape and size and 

virtually position them [5, 6].  

ȼɔɝ. 12.   ȶȷȶȾ ɝ ɐɚɛɚɗəɔɞɑɗɨəɚɕ ɝɛɑɢɔɌɗɔɓɔɜɚɎɌəəɚɕ ɛɜɚɏɜɌɘɘɚɕ Simplant ɐɌɗɔ Ɏɚɓɘɚɒəɚɝɞɨ 

ɐɚɝɞɚɎɑɜəɚ ɚɢɑəɔɞɨ ɛɌɜɌɘɑɞɜɧ ɌɗɨɎɑɚɗɫɜəɚɏɚ ɚɞɜɚɝɞɖɌ, Ɍ ɞɌɖɒɑ ɎɧɍɜɌɞɨ ɚɛɞɔɘɌɗɨəɧɑ ɛɚ 

ɠɚɜɘɑ ɔ ɜɌɓɘɑɜɌɘ ɔɘɛɗɌəɞɌɞɧ ɔ ɎɔɜɞɟɌɗɨəɚ ɔɡ ɜɌɝɛɚɗɚɒɔɞɨ [5, 6]. 

 

Fig. 13 (ȼɔɝ. 13) 
 

Fig. 13.  Manufacturing of an individual surgical template, preparation of the implantation bed after fixa-

tion of the extra -bone surgical template with guides [6].  

ȼɔɝ. 13.   ȴɓɏɚɞɚɎɗɑəɔɑ ɔəɐɔɎɔɐɟɌɗɨəɚɏɚ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɤɌɍɗɚəɌ, ɛɚɐɏɚɞɚɎɖɌ ɔɘɛɗɌəɞɌɢɔɚəəɚɏɚ 

ɗɚɒɌ ɛɚɝɗɑ ɠɔɖɝɌɢɔɔ əɌɖɚɝɞəɚɏɚ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɤɌɍɗɚəɌ ɝ əɌɛɜɌɎɗɫɪɥɔɘɔ [6]. 
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Ⱦable  ʈ1.       Assessment of density and architectonics of the jawõs alveolar parts.  

The type of bone tissue 
The type of bone tissue according to U. 

Lekholm and G. Zarb (1985) 

Correspondence of bone tissue type to 

Hounsfield unites according to C. Misch 

(1999) 

D 1 
 

 Homogeneous cortical bone tissue 

 

More than 1250 HU 

D 2 
Spongiform bone, surrounded by com-

pacted cortical bone tissue 
850-1250 HU 

D 3 
Spongiform bone, surrounded by thin 

cortical bone tissue 
350-850 HU 

 

D 4 

 

Homogeneous spongiform bone tissue 

 

150-350 HU 
 

   
 

  

 

Fig. 14 (ȼɔɝ. 14) 
 

Fig. 14.   Photos. 

Intraoperative radiography makes it possible to obtain diagnostic images during implantation directly in the oper-

ating room (on a PC screen), to assess possible intraoperative risks and to eliminate them timely [5, 6].  

ȼɔɝ. 14.   ɀɚɞɚ. 

ȴəɞɜɌɚɛɑɜɌɢɔɚəəɌɫ ɜɑəɞɏɑəɚɏɜɌɠɔɫ ɐɌɑɞ Ɏɚɓɘɚɒəɚɝɞɨ ɛɚɗɟɣɌɞɨ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɑ ɔɓɚɍɜɌɒɑəɔɫ Ɏ ɡɚɐɑ ɔɘ-

ɛɗɌəɞɌɢɔɔ əɑɛɚɝɜɑɐɝɞɎɑəəɚ Ɏ ɚɛɑɜɌɢɔɚəəɚɕ (əɌ ɩɖɜɌəɑ ɛɑɜɝɚəɌɗɨəɚɏɚ ɖɚɘɛɨɪɞɑɜɌ), ɚɢɑəɔɎɌɞɨ Ɏɚɓɘɚɒəɧɑ 

ɔəɞɜɌɚɛɑɜɌɢɔɚəəɧɑ ɜɔɝɖɔ ɔ ɝɎɚɑɎɜɑɘɑəəɚ ɔɡ ɟɝɞɜɌəɫɞɨ [5, 6].   
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Fig. 15 Ɍ (ȼɔɝ. 15 Ɍ) 
 

 

Fig. 15 b  (ȼɔɝ. 15 ɍ) 

Fig. 15.    Digital microfocus radiographs, performed during the DI in areas 2.5 and 2.7 at the stage of 

formation of the implantation bed 2.7 (a) and after implantation (b).  

Perforation  of the maxillary sinus lower wall is determined at the stage of bed formation ð the apical part of the 

depth gauge is located 3 mm above the maxillary sinus wall (a). During the operation, the implant 2.7 was placed 

with a smaller depth, its apical part i s located 1 mm above the sinus wall in the submucosal layer (b) [5, 6].  

ȼɔɝ. 15.     ɂɔɠɜɚɎɧɑ ɘɔɖɜɚɠɚɖɟɝəɧɑ ɜɑəɞɏɑəɚɏɜɌɘɘɧ, Ɏɧɛɚɗəɑəəɧɑ Ɏ ɡɚɐɑ ɚɛɑɜɌɢɔɔ ɔɘɛɗɌə-

ɞɌɢɔɔ Ɏ ɚɍɗɌɝɞɔ 2.5 ɔ 2.7 əɌ ɩɞɌɛɑ ɠɚɜɘɔɜɚɎɌəɔɫ ɔɘɛɗɌəɞɌɢɔɚəəɚɏɚ ɗɚɒɌ 2.7 (Ɍ) ɔ ɛɚɝɗɑ ɟɝɞɌ-

əɚɎɖɔ ɔɘɛɗɌəɞɌɞɚɎ (ɍ).  

Ⱥɛɜɑɐɑɗɫɑɞɝɫ ɛɑɜɠɚɜɌɢɔɫ əɔɒəɑɕ ɝɞɑəɖɔ Ɏɑɜɡəɑɣɑɗɪɝɞəɚɏɚ ɝɔəɟɝɌ əɌ ɩɞɌɛɑ ɠɚɜɘɔɜɚɎɌəɔɫ ɗɚɒɌ ð Ɍɛɔ-

ɖɌɗɨəɌɫ ɣɌɝɞɨ ɏɗɟɍɔəɚɘɑɜɌ ɜɌɝɛɚɗɚɒɑəɌ əɌ 3 ɘɘ Ɏɧɤɑ ɐəɫ Ɏɑɜɡəɑɣɑɗɪɝɞəɚɏɚ ɝɔəɟɝɌ (Ɍ). Ȯɚ Ɏɜɑɘɫ ɚɛɑɜɌɢɔɔ 

ɔɘɛɗɌəɞɌɞ 2.7 ɍɧɗ ɟɝɞɌəɚɎɗɑə ɝ ɘɑəɨɤɔɘ ɓɌɏɗɟɍɗɑəɔɑɘ, ɑɏɚ ɌɛɔɖɌɗɨəɌɫ ɣɌɝɞɨ ɜɌɝɛɚɗɌɏɌɑɞɝɫ əɌ 1 ɘɘ Ɏɧɤɑ 

ɝɞɑəɖɔ ɝɔəɟɝɌ Ɏ ɛɚɐɝɗɔɓɔɝɞɚɘ ɝɗɚɑ (ɍ) [5, 6].  

 

Fig. 16 Ɍ (ȼɔɝ. 16 Ɍ) 
 

 

Fig. 16 b  (ȼɔɝ. 16 ɍ) 

Fig. 16.     Intraoperative digital microfocus X -ray  (a) , performed before the formation of the implantation 

bed.    A photograph taken dur ing the operation at the stage of removing the filling material (purple ar-

row)  (b)  [5, 6].    

3 foreign bodies corresponding to the filling material (blue arrows) and a bone fragment in the projection of soft 

tissues (red arrow) are identified, which locat ed at a sufficient distance from the lower wall of the maxillary sinus 

(green arrow),  

ȼɔɝ. 16.  ȴəɞɜɌɚɛɑɜɌɢɔɚəəɌɫ ɢɔɠɜɚɎɌɫ ɘɔɖɜɚɠɚɖɟɝəɌɫ ɜɑəɞɏɑəɚɏɜɌɘɘɌ, ɎɧɛɚɗəɑəəɌɫ ɐɚ ɠɚɜ-

ɘɔɜɚɎɌəɔɫ ɔɘɛɗɌəɞɌɢɔɚəəɚɏɚ ɗɚɒɌ (Ɍ). ɀɚɞɚɏɜɌɠɔɫ, ɎɧɛɚɗəɑəəɌɫ Ɏ ɡɚɐɑ ɚɛɑɜɌɢɔɔ əɌ ɩɞɌɛɑ 

ɟɐɌɗɑəɔɫ ɛɗɚɘɍɔɜɚɎɚɣəɚɏɚ ɘɌɞɑɜɔɌɗɌ (ɝɔɜɑəɑɎɌɫ ɝɞɜɑɗɖɌ) [5, 6] (ɍ). 

Ⱥɛɜɑɐɑɗɫɪɞɝɫ 3 ɔəɚɜɚɐəɧɡ ɞɑɗɌ, ɝɚɚɞɎɑɞɝɞɎɟɪɥɔɑ ɛɗɚɘɍɔɜɚɎɚɣəɚɘɟ ɘɌɞɑɜɔɌɗɟ (ɝɔəɔɑ ɝɞɜɑɗɖɔ), ɔ ɖɚɝɞəɧɕ 

ɠɜɌɏɘɑəɞ Ɏ ɛɜɚɑɖɢɔɔ ɘɫɏɖɔɡ ɞɖɌəɑɕ (ɖɜɌɝəɌɫ ɝɞɜɑɗɖɌ), əɌɡɚɐɫɥɔɑɝɫ əɌ ɐɚɝɞɌɞɚɣəɚɘ ɜɌɝɝɞɚɫəɔɔ ɚɞ əɔɒəɑɕ 

ɝɞɑəɖɔ Ɏɑɜɡəɑɣɑɗɪɝɞəɚɏɚ ɝɔəɟɝɌ (ɓɑɗɑəɌɫ ɝɞɜɑɗɖɌ); 
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Fig. 17 Ɍ (ȼɔɝ. 17 Ɍ) 
 

 

Fig. 17 b  (ȼɔɝ. 17 ɍ) 

Fig. 17.    Intraoperative digital microfocus X -ray, performed before the formation of the implantation bed 

after complete removal of the filling materia  (a). Photo, taken during the operatio n at the stage of bone 

fragment removing located in the soft tissues in the area of the planned implantation [5, 6]  (b) .     

X-ray control made it possible to assess the quality of its removal and subsequent extraction of the bone fragment 

(arrow) . 

ȼɔɝ. 17. ȴəɞɜɌɚɛɑɜɌɢɔɚəəɌɫ ɢɔɠɜɚɎɌɫ ɘɔɖɜɚɠɚɖɟɝəɌɫ ɜɑəɞɏɑəɚɏɜɌɘɘɌ, ɎɧɛɚɗəɑəəɌɫ ɐɚ ɠɚɜ-

ɘɔɜɚɎɌəɔɫ ɔɘɛɗɌəɞɌɢɔɚəəɚɏɚ ɗɚɒɌ ɛɚɝɗɑ ɛɚɗəɚɏɚ ɟɐɌɗɑəɔɫ ɛɗɚɘɍɔɜɚɎɚɣəɚɏɚ ɘɌɞɑɜɔɌɗɌ (Ɍ). 

ɀɚɞɚɏɜɌɠɔɫ, ɎɧɛɚɗəɑəəɌɫ Ɏ ɡɚɐɑ ɚɛɑɜɌɢɔɔ əɌ ɩɞɌɛɑ ɟɐɌɗɑəɔɫ ɖɚɝɞəɚɏɚ ɠɜɌɏɘɑəɞɌ, ɜɌɝɛɚɗɚɏɌ-

ɪɥɑɏɚɝɫ Ɏ ɘɫɏɖɔɡ ɞɖɌəɫɡ Ɏ ɓɚəɑ ɛɗɌəɔɜɟɑɘɚɕ ɔɘɛɗɌəɞɌɢɔɔ [5, 6]. (ɍ) 

ȼɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɕ ɖɚəɞɜɚɗɨ ɛɚɓɎɚɗɔɗ ɚɢɑəɔɞɨ ɖɌɣɑɝɞɎɚ ɑɏɚ ɟɐɌɗɑəɔɫ ɔ ɛɚɝɗɑɐɟɪɥɑɏɚ ɔɓɎɗɑɣɑəɔɫ ɖɚɝɞəɚɏɚ 

ɠɜɌɏɘɑəɞɌ (ɟɖɌɓɌəɚ ɝɞɜɑɗɖɚɕ). 

 

Fig. 18 Ɍ (ȼɔɝ. 18 Ɍ) 
 

 

Fig. 18 b  (ȼɔɝ. 18 ɍ) 

Fig. 18.    Orthopantomograms (fragments).  

a ð before the installation of the orthopedic structure (3 months after dental implantation in the area of tooth 3.6, 

radiological signs of satisfactory osseointegration are determined, favorable conditions for further treatment and 

the formation of the load on the implant),  

b ð 1 year after orthopedic treatment (there is a moderate resorption of bone tissue in the cervical region, not ex-

ceeding 1,5 mm, there are no bone -destructive changes in the peri -impla nar region) [5, 6].     

ȼɔɝ. 18.    ȺɜɞɚɛɌəɞɚɘɚɏɜɌɘɘɧ (ɠɜɌɏɘɑəɞɧ).  

Ɍ ð ɛɑɜɑɐ ɟɝɞɌəɚɎɖɚɕ ɚɜɞɚɛɑɐɔɣɑɝɖɚɕ ɖɚəɝɞɜɟɖɢɔɔ (3 ɘɑɝɫɢɌ ɛɚɝɗɑ ɐɑəɞɌɗɨəɚɕ ɔɝɛɗɌəɞɌɢɔɔ Ɏ ɚɍɗɌɝɞɔ ɓɟɍɌ 

3.6; ɚɛɜɑɐɑɗɫɪɞɝɫ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɑ ɛɜɔɓəɌɖɔ ɟɐɚɎɗɑɞɎɚɜɔɞɑɗɨəɚɕ ɚɝɞɑɚɔəɞɑɏɜɌɢɔɔ, ɍɗɌɏɚɛɜɔɫɞəɧɑ ɟɝɗɚ-

Ɏɔɫ ɐɗɫ ɐɌɗɨəɑɕɤɑɏɚ ɗɑɣɑəɔɫ ɔ ɠɚɜɘɔɜɚɎɌəɔɫ əɌɏɜɟɓɖɔ əɌ ɔɘɛɗɌəɞɌɞ), 

b ð ɣɑɜɑɓ 1 ɏɚɐ ɛɚɝɗɑ ɚɜɞɚɛɑɐɔɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ (ɚɞɘɑɣɌɑɞɝɫ ɟɘɑɜɑəəɌɫ ɜɑɓɚɜɍɢɔɫ ɖɚɝɞəɚɕ ɞɖɌəɔ Ɏ ɛɜɔɤɑɑɣ-

əɚɕ ɚɍɗɌɝɞɔ, əɑ ɛɜɑɎɧɤɌɪɥɌɫ 1,5 ɘɘ, ɖɚɝɞəɚ-ɐɑɝɞɜɟɖɞɔɎəɧɡ ɔɓɘɑəɑəɔɕ Ɏ ɛɑɜɔɔɘɛɗɌəɌɜəɚɕ ɚɍɗɌɝɞɔ əɑ Ɏɧ-

ɫɎɗɫɑɞɝɫ) [5, 6].   
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Fig. 19 (ȼɔɝ. 19) 
 

Fig. 19.  Orthopantomogram, performed immediately after implantation in the area of 1.5 -1.6. 

There is a violation of the integrity of the right maxillary sinus lower wall. In the lower parts of  the sinus, an im-

plant is detected placed in the area 1.6 (arrow) [5, 6].     

ȼɔɝ. 19. ȺɜɞɚɛɌəɞɚɘɚɏɜɌɘɘɌ, ɎɧɛɚɗəɑəəɌɫ əɑɛɚɝɜɑɐɝɞɎɑəəɚ ɛɚɝɗɑ ɔɘɛɗɌəɞɌɢɔɔ Ɏ ɚɍɗɌɝɞɔ 1.5-

1.6. 

ȺɞɘɑɣɌɑɞɝɫ əɌɜɟɤɑəɔɑ ɢɑɗɚɝɞəɚɝɞɔ əɔɒəɑɕ ɝɞɑəɖɔ ɛɜɌɎɚɏɚ Ɏɑɜɡəɑɣɑɗɪɝɞəɚɏɚ ɝɔəɟɝɌ. Ȯ əɔɒəɔɡ ɚɞɐɑɗɌɡ 

ɝɔəɟɝɌ ɎɧɫɎɗɫɑɞɝɫ ɔɘɛɗɌəɞɌɞ, ɟɝɞɌəɌɎɗɔɎɌɑɘɧɕ Ɏ ɚɍɗɌɝɞɨ 1.6 (ɟɖɌɓɌə ɝɞɜɑɗɖɚɕ) [5, 6].  

 

Fig. 20 (ȼɔɝ. 20) 
 

Fig. 20.    Orthopantomogram performed immediately after implantation in the area of tooth 2.5 with a 

one -stage close d sinus-lifting.  

Radiological signs of damage to the lower wall of the left maxillary sinus are revealed. It is difficult to determine the 

correctness of the implant position in relation to the injected CPM based on the results of this study. This  condi-

tio n is an  indication  for  additional  CT [5, 6].   

ȼɔɝ. 20.   ȺɜɞɚɛɌəɞɚɘɚɏɜɌɘɘɌ, ɎɧɛɚɗəɑəəɌɫ əɑɛɚɝɜɑɐɝɞɎɑəəɚ ɛɚɝɗɑ ɔɘɛɗɌəɞɌɢɔɔ Ɏ ɚɍɗɌɝɞɔ ɓɟ-

ɍɌ 2.5 ɝ ɚɐəɚɘɚɘɑəɞəɧɘ ɓɌɖɜɧɞɧɘ ɝɔəɟɝ-ɗɔɠɞɔəɏɚɘ. 

ȮɧɫɎɗɫɪɞɝɫ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɑ ɛɜɔɓəɌɖɔ ɛɚɎɜɑɒɐɑəɔɫ əɔɒəɑɕ ɝɞɑəɖɔ ɗɑɎɚɏɚ Ɏɑɜɡəɑɣɑɗɪɝɞəɚɏɚ ɝɔəɟɝɌ. 

Ⱥɛɜɑɐɑɗɔɞɨ ɛɜɌɎɔɗɨəɚɝɞɨ ɝɞɚɫəɔɫ ɔɘɛɗɌəɞɌɞɌ ɛɚ ɚɞəɚɤɑəɔɪ ɖ ɎɎɑɐɑəəɚɘɟ ȶȻȸ ɛɚ ɜɑɓɟɗɨɞɌɞɌɘ ɐɌəəɚɏɚ 

ɔɝɝɗɑɐɚɎɌəɔɫ ɓɌɞɜɟɐəɔɞɑɗɨəɚ. ȾɌɖɚɑ ɝɚɝɞɚɫəɔɫ ɫɎɗɫɑɞɝɫ ɛɚɖɌɓɌəɔɑɘ ɖ ɐɚɛɚɗəɔɞɑɗɨəɚɘɟ ɛɜɚɎɑɐɑəɔɪ ȶȾ [5, 

6].    
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Fig. 21 (ȼɔɝ. 21) 
 

Fig. 21.   CBCT.  Condition af ter dental implantation surgery in areas 1.4 -1.6 and 4.3 -4.7. 

Damage to the lower wall of the nasal cavity by implants is determined. The 1.5 implant is located apically in the 

submucosal layer of the nasal cavity (red arrow), the 1.4 implant completely pe rforates the wall and is positioned 3 

mm in the nasal cavity (blue arrow). The revealed changes were not diagnosed by preliminary X -ray examination 

and are poorly visualized on panoramic reconstructions (highlighted by an oval) [5, 6].  

ȼɔɝ. 21.  ȶȷȶȾ. Ƚɚɝɞɚɫəɔɑ ɛɚɝɗɑ ɚɛɑɜɌɢɔɔ ɐɑəɞɌɗɨəɚɕ ɔɘɛɗɌəɞɌɢɔɔ Ɏ ɚɍɗɌɝɞɫɡ 1.4-1.6 ɔ 4.3-4.7.  

Ⱥɛɜɑɐɑɗɫɑɞɝɫ ɛɚɎɜɑɒɐɑəɔɑ əɔɒəɑɕ ɝɞɑəɖɔ ɛɚɗɚɝɞɔ əɚɝɌ ɔɘɛɗɌəɞɌɞɌɘɔ. ȴɘɛɗɌəɞɌɞ 1.5 ɌɛɔɖɌɗɨəɚɕ ɣɌɝɞɨɪ 

ɜɌɝɛɚɗɌɏɌɑɞɝɫ Ɏ ɛɚɐɝɗɔɓɔɝɞɚɘ ɝɗɚɑ əɚɝɚɎɚɕ ɛɚɗɚɝɞɔ (ɖɜɌɝəɌɫ ɝɞɜɑɗɖɌ), ɔɘɛɗɌəɞɌɞ 1.4 ɛɚɗəɚɝɞɨɪ ɛɑɜɠɚɜɔɜɟ-

ɑɞ ɝɞɑəɖɟ ɔ ɜɌɝɛɚɗɌɏɌɑɞɝɫ əɌ 3 ɘɘ Ɏ ɛɚɗɚɝɞɔ əɚɝɌ (ɏɚɗɟɍɌɫ ɝɞɜɑɗɖɌ). ȮɧɫɎɗɑəəɧɑ ɔɓɘɑəɑəɔɫ əɑ ɐɔɌɏəɚɝɞɔɜɚ-

ɎɌɗɔɝɨ ɛɜɔ ɛɜɑɐɎɌɜɔɞɑɗɨəɚɘ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɔ ɛɗɚɡɚ ɎɔɓɟɌɗɔɓɔɜɟɪɞɝɫ əɌ ɛɌəɚɜɌɘəɧɡ 

ɜɑɖɚəɝɞɜɟɖɢɔɫɡ (Ɏɧɐɑɗɑəɚ ɚɎɌɗɚɘ) [5, 6].    

 

Fig. 22 (ȼɔɝ. 22) 
 

Fig. 22.   CBCT. Condition after dental implantation surgery on the upper jaw (1.5 years after implanta-

tion) followed by orthopedic treatment.  

There is damage to the anterior and lower walls of the left max illary sinus, radiological signs of chronic hyper-

trophic maxillary sinusitis [5, 6].   

ȼɔɝ. 22.    ȶȷȶȾ. Ƚɚɝɞɚɫəɔɑ ɛɚɝɗɑ ɚɛɑɜɌɢɔɔ ɐɑəɞɌɗɨəɚɕ ɔɘɛɗɌəɞɌɢɔɔ əɌ Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ (1,5 ɏɚ-

ɐɌ ɛɚɝɗɑ ɔɘɛɗɌəɞɌɢɔɔ) ɝ ɛɚɝɗɑɐɟɪɥɔɘ ɚɜɞɚɛɑɐɔɣɑɝɖɔɘ ɗɑɣɑəɔɑɘ.  

ȺɞɘɑɣɌɪɞɝɫ ɛɚɎɜɑɒɐɑəɔɑ ɛɑɜɑɐəɑɕ ɔ əɔɒəɑɕ ɝɞɑəɚɖ ɗɑɎɚɏɚ Ɏɑɜɡəɑɣɑɗɪɝɞəɚɏɚ ɝɔəɟɝɌ, ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɑ 

ɛɜɔɓəɌɖɔ ɡɜɚəɔɣɑɝɖɚɏɚ ɏɔɛɑɜɞɜɚɠɔɣɑɝɖɚɏɚ Ɏɑɜɡəɑɣɑɗɪɝɞəɚɏɚ ɝɔəɟɝɔɞɌ [5, 6].   
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Fig. 23 Ɍ (ȼɔɝ. 23 Ɍ) 

 

Fig. 23 b  (ȼɔɝ. 23 ɍ) 

Fig. 23.    CBCT, panoramic (a) and multiplanar (b) reconstruction.  

Condition after dental implantation in the area of tooth 3.6 (3 weeks after surgery). There are radiological signs of 

class IV peri -implantitis with pronounced destruction of the vestibular cortic al plate, up to 7.5 mm of vertical re-

sorption (indicated by the arrow) [5, 6].     

ȼɔɝ. 23.   ȶȷȶȾ, ɛɌəɚɜɌɘəɌɫ (Ɍ) ɔ ɘɟɗɨɞɔɛɗɌəɌɜəɌɫ (ɍ) ɜɑɖɚəɝɞɜɟɖɢɔɔ.     

Ƚɚɝɞɚɫəɔɑ ɛɚɝɗɑ ɐɑəɞɌɗɨəɚɕ ɔɘɛɗɌəɞɌɢɔɔ Ɏ ɚɍɗɌɝɞɔ ɓɟɍɌ 3.6 (3 əɑɐɑɗɔ ɛɚɝɗɑ ɚɛɑɜɌɢɔɔ). ȮɧɫɎɗɫɪɞɝɫ ɜɑəɞɏɑ-

əɚɗɚɏɔɣɑɝɖɔɑ ɛɜɔɓəɌɖɔ ɛɑɜɔɔɘɛɗɌəɞɔɞɌ IV ɖɗɌɝɝɌ ɝ ɎɧɜɌɒɑəəɚɕ ɐɑɝɞɜɟɖɢɔɑɕ Ɏɑɝɞɔɍɟɗɫɜəɚɕ ɖɚɜɞɔɖɌɗɨəɚɕ 

ɛɗɌɝɞɔəɖɔ, ɐɚ 7,5 ɘɘ ɎɑɜɞɔɖɌɗɨəɚɕ ɜɑɓɚɜɍɢɔɔ (ɟɖɌɓɌəɚ ɝɞɜɑɗɖɚɕ) [5, 6]. 

 

Fig. 24 (ȼɔɝ. 24) 
 

Fig. 24.    MSCT, panoramic reconstruction.  

Condition after simultaneous installation of 10 implants in the lower jaw. Multipl e injuries of the mandibular ca-

nal and nerve, perforation of the vestibular and lingual cortical plates of the lower jaw alveolar part are determined 

[5, 6].    

ȼɔɝ. 24.    ȸȽȶȾ, ɛɌəɚɜɌɘəɌɫ ɜɑɖɚəɝɞɜɟɖɢɔɫ.  

Ƚɚɝɞɚɫəɔɑ ɛɚɝɗɑ ɚɐəɚɘɚɘɑəɞəɚɕ ɟɝɞɌəɚɎɖɔ 10 ɔɘɛɗɌəɞɌɞɚɎ əɌ əɔɒəɑɕ ɣɑɗɪɝɞɔ. Ⱥɛɜɑɐɑɗɫɪɞɝɫ ɘəɚɒɑɝɞɎɑə-

əɧɑ ɛɚɎɜɑɒɐɑəɔɫ əɔɒəɑɣɑɗɪɝɞəɚɏɚ ɖɌəɌɗɌ ɔ əɑɜɎɌ, ɛɑɜɠɚɜɌɢɔɔ Ɏɑɝɞɔɍɟɗɫɜəɚɕ ɔ ɫɓɧɣəɚɕ ɖɚɜɞɔɖɌɗɨəɧɡ 

ɛɗɌɝɞɔəɚɖ ɌɗɨɎɑɚɗɫɜəɚɕ ɣɌɝɞɔ əɔɒəɑɕ ɣɑɗɪɝɞɔ [5, 6].   
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Fig. 25 Ɍ (ȼɔɝ. 25 Ɍ) 

 

Fig. 25 b  (ȼɔɝ. 25 ɍ) 

Fig. 25.     MSCT, coronary reconstruction. Condition after dental implantation in the upper jaw and or-

thopedic treatment.  

a ð 10 months after implantation and 2 weeks after the installation of  suprastructures (perforation of the lower 

wall of the right maxillary sinus, bone -destructive changes around the body of the implant, radiological signs of 

right -sided maxillary sinusitis are noted),  

b ð 2 months later (1 year after implantation and 2.5 months after the orthopedic stage of treatment), complete 

destruction of the alveolar process in the area of the installed implant, lysis of the lower wall of the maxillary si-

nus, pronounced manifestations of right -sided maxillary sinusitis are revealed [5 , 6].   

ȼɔɝ. 25.    ȸȽȶȾ, ɖɚɜɚəɌɜəɌɫ ɜɑɖɚəɝɞɜɟɖɢɔɫ. Ƚɚɝɞɚɫəɔɑ ɛɚɝɗɑ ɐɑəɞɌɗɨəɚɕ ɔɘɛɗɌəɞɌɢɔɔ əɌ Ɏɑɜɡ-

əɑɕ ɣɑɗɪɝɞɔ ɔ ɚɜɞɚɛɑɐɔɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ. 

Ɍ ð ɣɑɜɑɓ 10 ɘɑɝɫɢɑɎ ɛɚɝɗɑ ɔɘɛɗɌəɞɌɢɔɔ ɔ 2 əɑɐɑɗɨ ɛɚɝɗɑ ɟɝɞɌəɚɎɖɔ ɝɟɛɜɌɝɞɜɟɖɞɟɜ (ɚɞɘɑɣɌɑɞɝɫ ɛɑɜɠɚɜɌɢɔɫ 

əɔɒəɑɕ ɝɞɑəɖɔ ɛɜɌɎɚɏɚ Ɏɑɜɡəɑɣɑɗɪɝɞəɚɏɚ ɝɔəɟɝɌ, ɖɚɝɞəɚ-ɐɑɝɞɜɟɖɞɔɎəɧɑ ɔɓɘɑəɑəɔɫ Ɏɚɖɜɟɏ ɞɑɗɌ ɔɘɛɗɌəɞɌ-

ɞɌ, ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɑ ɛɜɔɓəɌɖɔ ɛɜɌɎɚɝɞɚɜɚəəɑɏɚ Ɏɑɜɡəɑɣɑɗɪɝɞəɚɏɚ ɝɔəɟɝɔɞɌ),  

b ð ɣɑɜɑɓ 2 ɘɑɝɫɢɌ (1 ɏɚɐ ɛɚɝɗɑ ɔɘɛɗɌəɞɌɢɔɔ ɔ 2,5 ɘɑɝɫɢɌ ɛɚɝɗɑ ɚɜɞɚɛɑɐɔɣɑɝɖɚɏɚ ɩɞɌɛɌ ɗɑɣɑəɔɫ) ɎɧɫɎɗɫɪɞɝɫ 

ɛɚɗəɌɫ ɐɑɝɞɜɟɖɢɔɫ ɌɗɨɎɑɚɗɫɜəɚɏ ɚɞɜɚɝɞɖɌ Ɏ ɚɍɗɌɝɞɔ ɟɝɞɌəɚɎɗɑəəɚɏɚ ɔɘɛɗɌəɞɌɞɌ, ɗɔɓɔɝ əɔɒəɑɕ ɝɞɑəɖɔ Ɏɑɜɡ-

əɑɣɑɗɪɝɞəɚɏɚ ɝɔəɟɝɌ, ɎɧɜɌɒɑəəɧɑ ɫɎɗɑəɔɫ ɛɜɌɎɚɝɞɚɜɚəəɑɏɚ Ɏɑɜɡəɑɣɑɗɪɝɞəɚɏɚ ɝɔəɟɝɔɞɌ [5, 6].     
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implant placement allows better confirmation and 

accurate implant placement. Imaging after 3 to 5 

years and beyond can be used to assess the bone -

implant interface and marginal peri -implant bone 

height. Conventional panoramic radiographs for 

postoperative assessment of implants are recom-

mended.  

Imaging m odalities used in postoperative 

evaluation of the dental implant patient include 

panoramic radiography, direct axial CT, and 

reformatted panoramic, cross -sectional, and 3D 

imaging. Panoramic radiography is undoubtedly 

the most widely used imaging modality in postop-

erative evaluation of the dental implant patient; 

panoramic radiographs are used routinely to as-

sess bone healing around the fixture [5, 6, 19 -21] 

(Fig. 18 -20).      

CBCT for postoperative care is only recom-

mended if the patient is symptomatic [5,  6, 19 -

21]. This can include evaluation of post -implant 

complications, such as neurosensory impairment, 

osteomyelitis, implant mobility, acute rhinosinusi-

tis altered, sensation, and/or pain, and discomfort 

(Fig. 21 -23).  

Imaging of DI complications.   

Axial  CT and reformatted panoramic, cross - 

sectional and 3D images can be of great value 

when one is concerned about possible complica-

tions associated with placement of an intra -

osseous fixture. These include failure to under -go 

adequate osseous integration, im plant loss, incor-

rect placement of the implant, and violation of ad-

jacent structures [5, 6, 14, 16, 22]. Although the 

fixture is composed of a metal, usually titanium or 

a titanium alloy, there are no major problems in 

performing CT on dental implants. Axi al CT sec-

tions are useful in evaluating osseointegration by 

demonstrating the presence or absence of bone -

to-metal contact as well as complications associ-

ated with implant failure. Cross -sectional refor-

matted images are useful in assessing osseointe-

gration , while 3D and reformatted panoramic and 

cross -sectional images are useful in assessing 

proper placement of a fixture (Fig. 24 -25).  

The time limits used in different phases of 

treatment planning at various time intervals and 

the purpose of the study are g iven in Table 2 [5].  

Conclusion.    

In dental implantation it is very important to 

have a proper diagnosis before taking a step on 

doing any implant placement, as the success rate 

of these procedures depends on the quality of in-

vestigation methods. Nowada ys conventional radi-

ography is of little importance in implant imaging. 

Regardless, panoramic radiography remains the 

technique of choice due to its cost effect. With the 

advent of CT, quantitative and qualitative anal-

yses of bone can be conducted for impl ant place-

ment, it rapidly covers an extended anatomic area 

with reduced patient motion. With the advent of 

software used in CT, a 3D model can be obtained 

and the construction of a surgical template is pos-

sible. Imaging in dental implantation is required 

during all the stages of implant placement, as in 

preoperative planning, intraoperative control and 

postoperative follow -up.  
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ȼȺȷɈ ȷȿɃȱȮɇɁ ȸȱȾȺȰȺȮ ȰȴȬȯȹȺȽȾȴȶȴ ȿ ȻȬɂȴȱȹȾȺȮ Ƚ  

ȻȼȴȺȭȼȱȾȱȹȹɇȸȴ ȰȱɀȱȶȾȬȸȴ ɃȱȷɊȽȾȹȺ-ȷȴɂȱȮȺȵ ȺȭȷȬȽȾȴ 

 

ȶɟɐɌɝɚɎɌ ȱ.Ȯ.1, ȶɚɣɟɜɚɎɌ ȱ.Ȯ.1, ȹɔɖɚɗɑəɖɚ Ȯ.ȹ.1,2 

 
ɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ: ɛɜɚɎɑɝɞɔ ɝɜɌɎəɑəɔɑ ɗɟɣɑɎɧɡ ɘɑɞɚɐɚɎ ɐɔɌɏəɚɝɞɔɖɔ, ɛɜɔɘɑ-

əɫɑɘɧɡ Ɏ ɝɞɚɘɌɞɚɗɚɏɔɣɑɝɖɚɕ ɛɜɌɖɞɔɖɑ ɐɗɫ ɗɑɣɑəɔɫ ɛɌɢɔɑəɞɚɎ ɝ ɛɜɔɚɍɜɑɞɑə-

əɧɘɔ ɐɑɠɑɖɞɌɘɔ ɣɑɗɪɝɞəɚ-ɗɔɢɑɎɚɕ ɚɍɗɌɝɞɔ (ɃȷȺ) ɛɚɝɗɑ ɛɜɚɞɔɎɚɚɛɟɡɚɗɑɎɚɏɚ 

ɗɑɣɑəɔɫ əɚɎɚɚɍɜɌɓɚɎɌəɔɫ (ȹȺ).  

Ȼɚɔɝɖ ɗɔɞɑɜɌɞɟɜɧ ɚɝɟɥɑɝɞɎɗɫɗɝɫ ɛɚ ɍɌɓɌɘ ɐɌəəɧɡ SCOPUS, Web of Science, 

Pubmed, ȼȴȹɂ. 

Ȼɜɑɐɗɚɒɑəəɧɑ ɗɟɣɑɎɧɑ ɘɑɞɚɐɧ ɐɔɌɏəɚɝɞɔɖɔ Ɏ ɝɚɎɚɖɟɛəɚɝɞɔ ɝ IT-ɞɑɡəɚɗɚɏɔɫɘɔ 

ɛɚɓɎɚɗɫɪɞ ɟɗɟɣɤɌɞɨ ɚɜɞɚɛɑɐɔɣɑɝɖɚɑ ɗɑɣɑəɔɑ ɛɌɢɔɑəɞɚɎ ɝ ɛɜɔɚɍɜɑɞɑəəɧɘɔ ɐɑɠɑɖɞɌɘɔ 

ɃȷȺ, ɚɝɚɍɑəəɚ ɍɚɗɨɤɔɡ ɌəɌɞɚɘɔɣɑɝɖɔɡ ɜɌɓɘɑɜɚɎ. ȺɐəɌɖɚ əɑɛɜɚɝɞɌɫ ɖɗɔəɔɣɑɝɖɌɫ ɝɔɞɟ-

Ɍɢɔɫ ɔ ɝɗɚɒəɚɝɞɨ ɌəɌɞɚɘɔɣɑɝɖɔɡ ɎɓɌɔɘɚɚɞəɚɤɑəɔɕ ɛɜɔɚɍɜɑɞɑəəɚɏɚ ɐɑɠɑɖɞɌ əɑ ɎɝɑɏɐɌ 

ɛɚɓɎɚɗɫɑɞ ɎɧɍɜɌɞɨ ɚɛɜɑɐɑɗɬəəɧɕ ɘɑɞɚɐ ɔɗɔ ɞɑɡəɚɗɚɏɔɪ, ɣɞɚ əɑɏɌɞɔɎəɚ ɚɞɜɌɒɌɑɞɝɫ əɌ 
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THE ROLE OF DIFFERENT METHODS OF RADIOLOGY IN PATIENTS WITH ACQUIRED 

MAXILLOFACIAL DEFECTS 
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urpose.  To compare radiological methods in clinical dental practice of the patients 

with acquired defects of the maxillofacial region after tumor treatment manipula-

tions.  

The search of literature has been done in the date bases SCOPU S, Web of Science, 

Pubmed, Russian Science Citation Index.  

The usage of different radiology methods combined with IT -technology makes it pos-

sible to improve prosthetic dental treatment of the patients with acquired defects of the 

maxillofacial region, espe cially of large anatomical size.  

However, difficult clinical condition and complicated anatomical relations of the ac-

quired defect do not always allow to choose the specific method or technology. This fact ef-

fects on quality of the future dental prostheti c denture.  Conclusion . According to the ob-

tained data, both visual analysis and semi -quantitative assessment of 18F -

fluorodeoxyglucose PET/CT images showed a good diagnostic performance in the detection 

of PV IE. The optimal parameter for the diagnosis of  IE PV is the SUVratio using aorta with 

threshold of 1.95 (AUC=0.961).  

  

 Keywords: review, methods of radiology, IT -technology, acquired defect, maxillofacial 

region, tumor.   
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ɍ·ɗɨɤɑɘ ɛɜɚɢɑəɞɑ ɝɗɟɣɌɑɎ ɚəɖɚɗɚɏɔ-

ɣɑɝɖɔɑ ɛɌɢɔɑəɞɧ əɌ ɝɞɚɘɌɞɚɗɚɏɔɣɑ-

ɝɖɚɘ ɩɞɌɛɑ ɜɑɌɍɔɗɔɞɌɢɔɔ ɫɎɗɫɪɞɝɫ 

əɌɔɍɚɗɑɑ ɍɪɐɒɑɞəɚɕ ɖɌɞɑɏɚɜɔɑɕ 

ɏɜɌɒɐɌə. ȺɞɝɟɞɝɞɎɔɑ ɏɚɝɟɐɌɜɝɞɎɑəəɚ-

ɏɚ ɖɎɚɞɔɜɚɎɌəɔɫ ɔɡ ɝɞɚɘɌɞɚɗɚɏɔɣɑɝɖɚɏɚ ɗɑɣɑ-

əɔɫ ɔ ɐɚɜɚɏɚɎɔɓəɌ ɢɔɠɜɚɎɧɡ ɞɑɡəɚɗɚɏɔɕ ɫɎɗɫ-

ɑɞɝɫ ɘɚɥəɧɘ ɔəɏɔɍɔɞɚɜɚɘ Ɏəɑɐɜɑəɔɫ ɔəəɚɎɌ-

ɢɔɚəəɧɡ ɘɑɞɚɐɚɎ Ɏ ɝɗɚɒəɚ-ɣɑɗɪɝɞəɟɪ ɛɜɌɖɞɔ-

ɖɟ [1]. 

ȺɐəɌɖɚ, ɔɓɏɚɞɚɎɗɑəɔɑ ɝɦɬɘəɧɡ ɝɞɚɘɌɞɚɗɚ-

ɏɔɣɑɝɖɔɡ ɛɜɚɞɑɓɚɎ ɝ ɛɚɘɚɥɨɪ 3D-

ɛɜɚɞɚɞɔɛɔɜɚɎɌəɔɫ ɞɚɗɨɖɚ əɌɣɔəɌɑɞ Ɏəɑɐɜɫɞɨɝɫ 

Ɏ ɖɗɔəɔɣɑɝɖɟɪ ɛɜɌɖɞɔɖɟ ɔɓ-ɓɌ əɑɚɍɡɚɐɔɘɚɝɞɔ 

ɝɛɑɢɔɌɗɨəɚɏɚ ɚɍɚɜɟɐɚɎɌəɔɫ, ɛɚɝɞɚɫəəɚ ɚɍəɚɎ-

ɗɫɪɥɑɏɚɝɫ ɛɜɚɏɜɌɘɘəɚɏɚ ɚɍɑɝɛɑɣɑəɔɫ, ɐɚɛɚɗ-

əɔɞɑɗɨəɚɏɚ ɚɍɜɌɓɚɎɌəɔɫ ɎɜɌɣɑɕ, ɐɚɜɚɏɚɎɔɓəɧ 

ɠɜɑɓɑɜɚɎɚɣəɧɡ ɍɗɚɖɚɎ ɔ ɞɜɑɍɚɎɌəɔɫ Ɏɧɝɚɖɚɕ 

ɩɝɞɑɞɔɖɔ ɝɚ ɝɞɚɜɚəɧ ɛɌɢɔɑəɞɚɎ [2].  

ȶɚɘɛɨɪɞɑɜəɚɑ ɘɚɐɑɗɔɜɚɎɌəɔɑ ɛɚɓɎɚɗɫɑɞ 

ɟɣɔɞɧɎɌɞɨ ɠɟəɖɢɔɔ ɒɑɎɌɞɑɗɨəɚɏɚ ɖɚɘɛɗɑɖɝɌ Ɏ 

ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɔəɐɔɎɔɐɟɌɗɨəɧɡ ɚɝɚɍɑəəɚɝɞɑɕ 

ɔ ɖɗɔəɔɣɑɝɖɚɏɚ ɝɚɝɞɚɫəɔɫ ɛɚɗɚɝɞɔ ɜɞɌ. ȼɌɝɣɑɞ 

ɞɜɌɑɖɞɚɜɔɔ ɐɎɔɒɑəɔɫ əɔɒəɑɕ ɣɑɗɪɝɞɔ, əɌɖɗɚə 

ɓɟɍɚɎ ɔ ɐɜɟɏɚɑ ɛɚɓɎɚɗɫɪɞ ɐɚɝɞɚɎɑɜəɚ ɜɌɝɝɣɔ-

ɞɌɞɨ ɒɑɎɌɞɑɗɨəɚɑ ɐɌɎɗɑəɔɑ ɛɜɚɞɑɓɌ əɌ ɜɌɓɗɔɣ-

əɧɑ ɟɣɌɝɞɖɔ ɛɜɚɞɑɓəɚɏɚ ɗɚɒɌ [3, 4].  

Ȯɝɑ ɎɧɤɑɟɖɌɓɌəəɧɑ ɛɌɜɌɘɑɞɜɧ ɐɚɝɞɟɛəɧ 

ɍɗɌɏɚɐɌɜɫ ɜɌɓɜɌɍɚɞɖɑ 3D-ɝɖɌəɔɜɚɎɌəɔɫ. Ȼɜɔə-

ɢɔɛ ɜɌɍɚɞɧ ɚɛɞɔɣɑɝɖɚɏɚ ɝɖɌəɑɜɌ ɚɝəɚɎɌə əɌ 

ɍɑɝɖɚəɞɌɖɞəɧɡ ɚɛɞɔɣɑɝɖɔɡ ɞɑɡəɚɗɚɏɔɫɡ ɖɚəɠɚ-

ɖɌɗɨəɚɕ ɘɔɖɜɚɝɖɚɛɔɔ, ɖɚɏɑɜɑəɞəɚɕ ɞɚɘɚɏɜɌ-

ɠɔɔ, ɠɚɞɚɏɜɌɘɘɑɞɜɔɔ, ɝɞɑɜɑɚɝɖɚɛɔɔ ɔ ɞɜɔɌə-

ɏɟɗɫɢɔɔ, ɔəɞɑɜɠɑɜɚɘɑɞɜɔɔ, Ɍ ɞɌɖɒɑ ɝ ɟɣɑɞɚɘ 

ɛɜɔəɢɔɛɚɎ ɜɌɝɣɑɞɌ ɠɌɓɚɎɚɏɚ ɝɐɎɔɏɌ [5]. 

ȮɛɑɜɎɧɑ ɓɌɏɚɎɚɜɔɗɔ ɚ Ɏɚɓɘɚɒəɚɝɞɔ ɖɚɘ-

ɛɨɪɞɑɜəɚɏɚ ɛɜɚɞɚɞɔɛɔɜɚɎɌəɔɫ ɔ ɔɓɏɚɞɚɎɗɑəɔɫ 

ɝɞɚɘɌɞɚɗɚɏɔɣɑɝɖɔɡ ɚɜɞɚɛɑɐɔɣɑɝɖɔɡ ɖɚəɝɞɜɟɖ-

ɢɔɕ ɘɑɞɚɐɚɘ 3D Ɏ 1973 ɏɚɐɟ, ɖɚɏɐɌ F. Duret 

ɚɛɟɍɗɔɖɚɎɌɗ ɖɚəɢɑɛɢɔɪ CFAO (Conception et 

Fabricat ion Assist®e par Ordinateur), ɔ ɗɔɤɨ ɣɑ-

ɜɑɓ 10 ɗɑɞ (1984) ɛɚɫɎɔɗɔɝɨ ɛɑɜɎɧɑ CAD / CAM 

(computer aided design / computer aided manu-

facturing) ɞɑɡəɚɗɚɏɔɔ.  

ȻɜɑɔɘɟɥɑɝɞɎɌɘɔ ɎəɟɞɜɔɜɚɞɚɎɧɡ ɚɛɞɔɣɑ-

ɝɖɔɡ ɚɞɞɔɝɖɚɎ ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɞɜɌɐɔɢɔɚəəɧɘɔ 

ɣɌɥɑ Ɏɝɑɏɚ ɝɣɔɞɌɪɞ əɔɎɑɗɔɜɚɎɌəɔɑ əɑɛɜɔɫɞəɧɡ 

ɚɥɟɥɑəɔɕ ɐɗɫ ɛɌɢɔɑəɞɌ, ɚɞɝɟɞɝɞɎɔɑ ɟɝɌɐɖɔ ɚɞ-

ɞɔɝɖəɚɕ ɘɌɝɝɧ ɔ ɜɌɝɤɔɜɑəɔɫ ɏɔɛɝɌ, ɘɚɘɑə-

ɞɌɗɨəɚɑ ɛɚɗɟɣɑəɔɑ, ɍɑɝɖɚəɞɌɖɞəɌɫ ɘɏəɚɎɑəəɌɫ 

ɛɑɜɑɐɌɣɌ Ɏ ɓɟɍɚɞɑɡəɔɣɑɝɖɟɪ ɗɌɍɚɜɌɞɚɜɔɪ, ɝɚ-

ɖɜɌɥɑəɔɑ ɝɜɚɖɚɎ ɔɓɏɚɞɚɎɗɑəɔɫ ɛɜɚɞɑɓɌ, ɏɔɏɔɑ-

əɔɣəɚɝɞɨ [6]. 

ȴəɞɜɌɚɜɌɗɨəɧɑ, ɣɑɗɪɝɞəɚ-ɗɔɢɑɎɧɑ  ɝɖɌəɑ- 

Ȯ 

 

ȼɔɝ. 1 Ɍ (Fig. 1 Ɍ) 

 

ȼɔɝ. 1 ɍ (Fig. 1 b) 

ȼɔɝ. 1.      ȴɓɏɚɞɚɎɗɑəɔɑ ɛɚɗəɚɏɚ ɝɦɑɘəɚɏɚ ɛɜɚɞɑɓɌ-ɚɍɞɟɜɌɞɚɜɌ. 

Ɍ ð ɝɜɑɓ Ɏ ɚɍɗɌɝɞɔ ɜɑɓɑɖɢɔɔ, ɛɚɗɟɣɑəəɚɑ ɝ ɛɚɘɚɥɨɪ ɔəɝɞɜɌɚɜɌɗɨəɚɏɚ ɝɖɌəɑɜɌ; ɍ ð Ɏɔɐ ɏɚɞɚɎɚɏɚ ɛɜɚɞɑɓɌ-

ɚɍɞɟɜɌɞɚɜɌ [9].   

Fig. 1.   Manufacturing of a complete re movable obturator prosthesis . 

a ð section in the area of resection obtained using an intraoral scanner; b ð type of finished obturator prosthesis [9].  
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ɜɧ ɔ ɖɚəɟɝəɚ-ɗɟɣɑɎɌɫ ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌ-

ɠɔɫ (ȶȷȶȾ) ɛɚɓɎɚɗɫɪɞ ɎɜɌɣɟ-ɝɞɚɘɌɞɚɗɚɏɟ çɝɚ-

ɍɜɌɞɨè ɞɜɑɡɘɑɜəɟɪ (3D) ɔəɠɚɜɘɌɢɔɪ ɚ ɛɌɢɔɑə-

ɞɑ ɐɗɫ ɝɚɓɐɌəɔɫ ɎɔɜɞɟɌɗɨəɚɕ ɘɚɐɑɗɔ ɓɟɍɚɎ, ɣɑ-

ɗɪɝɞɑɕ ɔ ɝɞɜɟɖɞɟɜ ɗɔɢɌ [7]. ȭɗɌɏɚɐɌɜɫ ɞɚɣəɚɘɟ 

ɛɜɑɐɎɌɜɔɞɑɗɨəɚ ɛɚɗɟɣɑəəɚɘɟ ɚɛɞɔɣɑɝɖɚɘɟ ɚɞ-

ɞɔɝɖɟ ɣɑɗɪɝɞəɚ-ɗɔɢɑɎɚɕ ɚɍɗɌɝɞɔ, Ɏ ɛɚɝɗɑɐɟɪ-

ɥɑɘ ɘɚɒəɚ ɔɝɛɚɗɨɓɚɎɌɞɨ ɘɫɏɖɔɕ ɝɔɗɔɖɚəɚɎɧɕ 

ɘɌɞɑɜɔɌɗ ɐɗɫ ɛɚɐɖɗɌɐɖɔ, ɣɞɚɍɧ ɌɐɌɛɞɔɜɚɎɌɞɨ 

ɛɜɚɞɑɓ, əɌɛɜɔɘɑɜ, ɖ ɐɑɠɑɖɞɟ əɚɝɌ. 

ȽɟɥɑɝɞɎɟɪɞ ɛɌɖɑɞɧ ɛɜɚɏɜɌɘɘəɧɡ ɚɍɑɝɛɑ-

ɣɑəɔɕ, ɖɚɞɚɜɧɑ ɩɖɝɛɚɜɞɔɜɟɪɞ ɔəɠɚɜɘɌɢɔɪ Ɏ 

Ɏɔɐɑ ɠɌɕɗɌ ɝɞɑɜɑɚɗɔɞɚɏɜɌɠɔɔ ɔ ɚɍɦɑɐɔəɫɪɞ Ɏ 

3D -ɘɚɐɑɗɨ, [8] ɝɚɓɐɌɎɌɫ ɚɍɜɌɓ çɎɔɜɞɟɌɗɨəɚɏɚ ɛɌ-

ɢɔɑəɞɌè, ɛɚɓɎɚɗɫɪɞ ɔɘɛɚɜɞɔɜɚɎɌɞɨ ɐɌəəɧɑ ɗɪ-

ɍɚɘɟ ɣɗɑəɟ ɘɑɒɐɔɝɢɔɛɗɔəɌɜəɚɕ ɖɚɘɌəɐɧ ɐɗɫ 

ɛɗɌəɔɜɚɎɌəɔɫ ɔɗɔ Ɏəɑɝɑəɔɫ ɖɚɜɜɑɖɞɔɎɚɎ, ɜɌɓ-

ɜɌɍɌɞɧɎɌɞɨ ɡɔɜɟɜɏɔɣɑɝɖɔɑ ɤɌɍɗɚəɧ, ɩɖɞɚ- ɔ 

ɩəɐɚɛɜɚɞɑɓɧ, Ɍ ɞɌɖɒɑ ɚɜɞɚɐɚəɞɔɣɑɝɖɔɑ ɟɝɞɜɚɕ-

ɝɞɎɌ [9], ɖɚɞɚɜɧɑ ɠɜɑɓɑɜɟɪɞɝɫ ɔɗɔ ɛɑɣɌɞɌɪɞɝɫ 

əɌ 3D-ɛɜɔəɞɑɜɑ (ɜɔɝ. 1). 

ȾɜɑɡɘɑɜəɌɫ ɛɑɣɌɞɨ (3D-ɛɑɣɌɞɨ) Ɏ ɝɞɚɘɌɞɚ-

ɗɚɏɔɔ ɛɜɔɓəɌəɌ ɩɎɚɗɪɢɔɚəəɚɕ ɞɑəɐɑəɢɔɑɕ, ɖɌɖ 

əɌɔɍɚɗɑɑ ɗɌɍɔɗɨəɌɫ, ɛɜɔɘɑəɔɘɌɫ ɖ ɔɓɏɚɞɚɎɗɑ-

əɔɪ: ɝɗɚɒəɚɣɑɗɪɝɞəɧɡ ɛɜɚɞɑɓɚɎ ɔɓ ɜɌɓɗɔɣəɧɡ 

ɘɌɞɑɜɔɌɗɚɎ [10], ɤɌɍɗɚəɚɎ ɐɗɫ ɐɑəɞɌɗɨəɚɕ ɔɘ-

ɛɗɌəɞɌɢɔɔ, ɘɚɐɑɗɑɕ ɣɑɗɪɝɞɑɕ ɐɗɫ ɛɜɚɞɑɓɔɜɚɎɌ-

əɔɫ, ɔɓɏɚɞɚɎɗɑəɔɫ ɖɌɖ ɐɑəɞɌɗɨəɧɡ, ɞɌɖ ɔ ɗɔɢɑ-

Ɏɧɡ ɔɘɛɗɌəɞɌɞɚɎ, ɩəɐɚ ɔ ɩɖɓɚɛɜɚɞɑɓɚɎ [11]. Ȼɚ-

ɗɑɓəɧɘ ɔəɝɞɜɟɘɑəɞɚɘ ɐɗɫ ɚɛɜɑɐɑɗɑəɔɫ ɚɖɖɗɪ-

ɓɔɚəəɧɡ ɎɓɌɔɘɚɚɞəɚɤɑəɔɕ ɛɜɔ ɜɌɍɚɞɑ Ɏ ɝɔɝɞɑ-

ɘɑ 3D ɫɎɗɫɑɞɝɫ ɎɔɜɞɟɌɗɨəɧɕ Ɍɜɞɔɖɟɗɫɞɚɜ [12]. 

ȽɞɚɘɌɞɚɗɚɏɔɣɑɝɖɚɑ ɘɌɞɑɜɔɌɗɚɎɑɐɑəɔɑ ɐɗɫ 3D-

ɛɑɣɌɞɔ ɛɚɗɟɣɔɗɚ əɚɎɚɑ ɎɐɚɡəɚɎɗɑəɔɑ ɛɜɔ ɜɌɍɚ-

ɞɑ ɝ ɛɚɗɔɘɑɜəɧɘɔ ɘɌɞɑɜɔɌɗɌɘɔ: DENTCA 

denture tooth resin (DENTCA, Inc), Artic 6 (Kulzer 

GmbH), Preference (Candulor AG), Premium 6 

(Kulzer GmbH), Surpass (GC Corp), ɖɚɞɚɜɧɑ 

ɚɍɑɝɛɑɣɔɎɌɪɞ ɐɚɝɞɌɞɚɣəɟɪ ɔɓəɚɝɚɝɞɚɕɖɚɝɞɨ 

ɝɦɑɘəɧɡ ɓɟɍəɧɡ ɛɜɚɞɑɓɚɎ [13]. ȻɜɑɐɗɚɒɑəɌ ɔə-

əɚɎɌɢɔɚəəɌɫ ɞɑɡəɚɗɚɏɔɫ ɔɓɏɚɞɚɎɗɑəɔɫ ɛɚɗɧɡ 

Ɏɑɜɡəɑɣɑɗɪɝɞəɧɡ ɝɦɑɘəɧɡ ɛɜɚɞɑɓɚɎ ɝ ɔɝɛɚɗɨ-

ɓɚɎɌəɔɑɘ ɞɜɑɡɘɑɜəɚɕ ɛɑɣɌɞɔ ɔɓ ɝɘɚɗɧ ɝ ɔɝ-

ɛɚɗɨɓɚɎɌəɔɑɘ ɐɎɚɕəɧɡ ɖɚɗɍ ɔ Ɏɖɗɪɣɑəɔɫ ɛɚɗɚɕ 

ɛɜɚɖɗɌɐɖɔ (ɜɔɝ. 2) [14]. 

Ⱥɐəɚɕ ɔɓ Ɏɑɝɚɘɧɡ ɛɜɚɍɗɑɘ, ɝ ɖɚɞɚɜɚɕ 

ɝɞɌɗɖɔɎɌɪɞɝɫ ɎɜɌɣɔ-ɝɞɚɘɌɞɚɗɚɏɔ ɛɜɔ ɔɓɏɚɞɚɎ-

ɗɑəɔɔ ɝɦɑɘəɧɡ ɛɜɚɞɑɓɚɎ ɛɌɢɔɑəɞɌɘ ɝ ɐɑɠɑɖɞɌ-

ɘɔ ɃȷȺ, ɫɎɗɫɑɞɝɫ ɎɧɝɚɖɌɫ ɝɞɑɛɑəɨ ɜɑɓɚɜɍɢɔɔ ɔ 

Ɍɞɜɚɠɔɔ ɌɗɨɎɑɚɗɫɜəɧɡ ɚɞɜɚɝɞɖɚɎ ɣɑɗɪɝɞɑɕ [15]. 

ȭɚɗɨɤɌɫ ɚɍɗɌɝɞɨ ɜɑɓɑɖɢɔɔ ɖɚɝɞəɧɡ ɝɞɜɟɖɞɟɜ 

ɛɜɔɎɚɐɔɞ əɑ ɞɚɗɨɖɚ ɖ ɟɎɑɗɔɣɑəɔɪ ɜɌɓɘɑɜɌ ɛɜɚ-

ɞɑɓɚɎ ɣɑɗɪɝɞɑɕ, əɚ ɔ ɎɑɝɌ ɖɚəɝɞɜɟɖɢɔɔ, ɣɞɚ Ɏ 

ɢɑɗɚɘ ɝɞɌɎɔɞ ɛɚɐ ɝɚɘəɑəɔɑ Ɏɚɓɘɚɒəɚɝɞɨ ɠɔɖ-

ɝɌɢɔɔ, ɝɞɌɍɔɗɔɓɌɢɔɔ ɔ ɠɟəɖɢɔɚəɌɗɨəɚɝɞɔ 

ɝɦɑɘəɚɏɚ ɛɜɚɞɑɓɌ [16] ɔ, Ɏ ɖɚəɑɣəɚɘ ɔɞɚɏɑ, 

ɟɝɛɑɡ ɝɦɑɘəɚɏɚ ɛɜɚɞɑɓɔɜɚɎɌəɔɫ.  

ɂɔɠɜɚɎɚɕ ɜɌɍɚɣɔɕ ɛɜɚɢɑɝɝ ɔɓɏɚɞɚɎɗɑəɔɫ 

ɝɗɚɒəɚɣɑɗɪɝɞəɚɏɚ ɛɜɚɞɑɓɌ ɛɜɔɎɚɐɔɞ ɖ ɝəɔɒɑ-

əɔɪ ɎɑɝɌ ɝɌɘɚɕ ɖɚəɝɞɜɟɖɢɔɔ, ɟɗɟɣɤɑəəɚɕ ɠɔɖ-

ɝɌɢɔɔ ɔ ɝɞɌɍɔɗɔɓɌɢɔɔ ɔ Ɏ ɢɑɗɚɘ ɚɍɗɑɏɣɌɑɞ ɩɞɌ-

ɛɧ ɔɓɏɚɞɚɎɗɑəɔɫ [17]. ɂɔɠɜɚɎɌɫ ɜɑɎɚɗɪɢɔɫ Ɏ 

ɚɍɗɌɝɞɔ ɛɜɚɞɑɓɔɜɚɎɌəɔɫ ɚɖɌɓɧɎɌɑɞ ɝɔɗɨəɚɑ 

Ɏɗɔɫəɔɑ, Ɏ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ ɎɜɌɣ-ɝɞɚɘɌɞɚɗɚɏ 

ɘɚɒɑɞ ɛɚɗɟɣɌɞɨ ɚɛɞɔɣɑɝɖɔɑ ɚɞɞɔɝɖɔ ɐɌɒɑ ɝ ɛɚ-

ɘɚɥɨɪ ɔəɞɜɌɚɜɌɗɨəɧɡ ɝɖɌəɑɜɚɎ [18]. ɉɞɔ ɚɞ-

ɞɔɝɖɔ ɔɝɛɚɗɨɓɟɪɞɝɫ ɓɟɍəɧɘ ɞɑɡəɔɖɚɘ ɐɗɫ ɛɗɌ-

əɔɜɚɎɌəɔɫ ɔ, ɝɗɑɐɚɎɌɞɑɗɨəɚ, ɐɗɫ ɔɓɏɚɞɚɎɗɑəɔɫ 

ɖɌɖ ɝɦɑɘəɧɡ, ɞɌɖ ɔ əɑɝɦɑɘəɧɡ ɓɟɍəɧɡ ɛɜɚɞɑɓɚɎ 

[19]. Ȯ ɝɎɚɪ ɚɣɑɜɑɐɨ ɛɌɢɔɑəɞɧ ɚɞɐɌɪɞ ɛɜɑɐɛɚ-

ɣɞɑəɔɑ ɚɛɞɔɣɑɝɖɔɘ ɚɞɞɔɝɖɌɘ, ɣɞɚ ɟɝɞɜɌəɫɑɞ 

əɑɚɍɡɚɐɔɘɚɝɞɨ Ɏ ɞɜɌɐɔɢɔɚəəɚɕ ɞɑɡəɔɖɑ ɛɚɗɟ-

ɣɑəɔɫ ɚɞɞɔɝɖɌ ɝ ɛɚɘɚɥɨɪ ɚɞɞɔɝɖəɧɡ ɗɚɒɑɖ ɔ 

ɘɌɞɑɜɔɌɗɚɎ [20]. 

ȴɝɛɚɗɨɓɚɎɌəɔɑ CAD/CAM-ɞɑɡəɚɗɚɏɔɕ ɛɚ-

ɝɗɑɐəɑɏɚ ɛɚɖɚɗɑəɔɫ ɝ ɛɜɚɏɜɌɘɘəɧɘ ɚɍɑɝɛɑɣɑ-

əɔɑɘ ɛɚɓɎɚɗɫɑɞ ɝɛɜɚɑɖɞɔɜɚɎɌɞɨ ɔ ɔɓɏɚɞɚɎɔɞɨ 

ɝɦɑɘəɧɑ ɔ əɑɝɦɑɘəɧɑ ɛɜɚɞɑɓɧ ɝ ɠɔɖɝɌɢɔɑɕ əɌ 

ɔɘɛɗɌəɞɌɞɌɡ Ɏɧɝɚɖɚɕ ɞɚɣəɚɝɞɔ [21], ɣɞɚ ɚɝɚ-

ɍɑəəɚ ɎɚɝɞɜɑɍɚɎɌəɚ ɐɗɫ ɝɗɚɒəɚɣɑɗɪɝɞəɧɡ ɛɜɚ-

ɞɑɓɚɎ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɐɑɠɑɖɞɌɘɔ ɣɑɗɪɝɞəɚ-

ɗɔɢɑɎɚɕ ɚɍɗɌɝɞɔ.  

ȹɑɝɘɚɞɜɫ əɌ ɞɚ, ɣɞɚ ɢɔɠɜɚɎɌɫ ɞɑɡəɚɗɚɏɔɫ 

ɛɚɗɟɣɑəɔɫ ɚɞɞɔɝɖɚɎ ɝɞɌəɚɎɔɞɝɫ ɤɔɜɚɖɚ ɜɌɝ-

ɛɜɚɝɞɜɌəɑəəɧɘ ɔ ɛɚɗɑɓəɧɘ ɔəɝɞɜɟɘɑəɞɚɘ ɐɗɫ 

ɛɚɗɟɣɑəɔɫ ɚɞɞɔɝɖɚɎ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɣɌɝɞɔɣəɧɘ 

ɚɞɝɟɞɝɞɎɔɑɘ ɓɟɍɚɎ, ɐɌəəɧɡ ɓɌ ɤɔɜɚɖɚɑ Ɏəɑɐɜɑ-

əɔɑ Ɏ ɛɜɌɖɞɔɖɟ ɐɗɫ ɔɓɏɚɞɚɎɗɑəɔɫ ɛɜɚɞɑɓɚɎ ɛɜɔ 

ɛɚɗəɚɘ ɚɞɝɟɞɝɞɎɔɔ ɓɟɍɚɎ əɑɐɚɝɞɌɞɚɣəɚ [22]. 

Cappar¯ ɔ ɝɚɌɎɞ. [23] Ɏ ɝɎɚɑɘ ɔɝɝɗɑɐɚɎɌ-

əɔɔ ɛɜɚɎɑɗɔ ɝɜɌɎəɔɞɑɗɨəɧɕ ɌəɌɗɔɓ ɞɚɣəɚɝɞɔ 

ɢɔɠɜɚɎɧɡ ɚɞɞɔɝɖɚɎ ɔ ɚɞɞɔɝɖɚɎ, ɛɚɗɟɣɑəəɧɡ 

ɞɜɌɐɔɢɔɚəəɧɘ ɘɑɞɚɐɚɘ, ɟ ɛɌɢɔɑəɞɚɎ ɝ  ɛɚɗəɧɘ  

 

ȼɔɝ. 2 (Fig. 2) 

ȼɔɝ. 2.   ȮɔɓɟɌɗɔɓɌɢɔɫ ɞɔɞɌəɚɎɚɏɚ ɖɌɜɖɌɝɌ ɛɜɔ 

ɐɑɠɑɖɞɑ ȬɜɌɘɌəɔ II ɖɗɌɝɝɌ (ɖɜɌɝəɧɕ ɢɎɑɞ 

ɔɓɚɍɜɌɒɌɑɞ ɘɌɖɝɔɘɌɗɨəɟɪ əɌɏɜɟɓɖɟ əɌ ɚɍ-

ɗɌɝɞɨ ɓɟɍɚɎ ɛɜɔ ɏɚɜɔɓɚəɞɌɗɨəɚɕ əɌɏɜɟɓɖɑ) [14].  

Fig. 2.  Visualization of a titanium frame with an 

Aramani defect of class II (red color shows the 

maximum load on the area of teeth under hori-

zontal load) [14].  
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ɚɞɝɟɞɝɞɎɔɑɘ ɓɟɍɚɎ əɌ Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ (ɜɔɝ. 3).  

ȺɐəɌɖɚ ɐɜɟɏɔɑ ɌɎɞɚɜɧ ɚɛɜɚɎɑɜɏɌɪɞ ɞɚɣ-

əɚɝɞɨ ɞɜɑɡɘɑɜəɚɏɚ ɢɔɠɜɚɎɚɏɚ ɚɞɞɔɝɖɌ Ɏɑɜɡəɑ-

ɣɑɗɪɝɞəɧɡ ɐɑɠɑɖɞɚɎ ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɞɜɌɐɔɢɔ-

ɚəəɧɘ ɔ ɓɌɫɎɗɫɪɞ ɚ əɑɎɚɓɘɚɒəɚɝɞɔ ɑɏɚ ɔɝɛɚɗɨ-

ɓɚɎɌəɔɫ ɐɗɫ ɔɓɏɚɞɚɎɗɑəɔɫ ɛɚɗəɚɏɚ ɝɦɑɘəɚɏɚ 

ɛɜɚɞɑɓɌ-ɚɍɞɟɜɌɞɚɜɌ [24], ɛɜɑɐɗɌɏɌɫ Ɏ ɜɑɓɑɖɢɔ-

ɚəəɧɡ ɛɜɚɞɑɓɌɡ Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ ɢɔɠɜɚɎɧɑ ɘɑ-

ɞɚɐɧ ɔɝɛɚɗɨɓɚɎɌɞɨ ɗɔɤɨ ɐɗɫ ɔɓɏɚɞɚɎɗɑəɔɫ ɚɍɞɟ-

ɜɔɜɟɪɥɑɕ ɣɌɝɞɔ (ɜɔɝ. 4).  

Ȼɚ ɘəɑəɔɪ ɝɚɎɜɑɘɑəəɧɡ ɌɎɞɚɜɚɎ, ɘɚɐɑ-

ɗɔɜɚɎɌəɔɑ ɘɌɝɤɞɌɍəɚɏɚ ɝɦɑɘəɚɏɚ ɛɜɚɞɑɓɌ 

ɛɜɑɐɛɚɗɌɏɌɑɞ ɝɗɑɐɟɪɥɔɑ ɛɜɌɖɞɔɣɑɝɖɔɑ ɛɜɚɍɗɑ-

ɘɧ: ɝɖɌəɔɜɚɎɌəɔɑ ɓɟɍəɧɡ ɐɟɏ ɝ ɟɣɑɞɚɘ Ɏɧɝɚɞɧ 

əɔɒəɑɏɚ ɚɞɐɑɗɌ ɗɔɢɌ, ɚɖɖɗɪɓɔɚəəɧɡ ɎɓɌɔɘɚɚɞ-

əɚɤɑəɔɕ ɔ ɛɚɗɟɣɑəɔɑ ɠɟəɖɢɔɚəɌɗɨəɚɏɚ ɚɞɞɔɝɖɌ 

[25]. Ȯ ɝɎɫɓɔ ɝ ɣɑɘ, Tallarico ɔ ɝɚɌɎɞ. [7] ɛɜɑɐ-

ɗɚɒɔɗɔ əɔɎɑɗɔɜɚɎɌɞɨ ɛɚɏɜɑɤəɚɝɞɔ ɛɜɔ ɍɚɗɨ-

ɤɚɘ ɣɑɗɪɝɞəɚ-ɗɔɢɑɎɚɘ ɐɑɠɑɖɞɑ ɝɖɌəɔɜɚɎɌəɔɑɘ 

ɌɍɌɞɘɑəɞɚɎ, ɓɌɖɜɑɛɗɑəəɧɡ əɌ ɔəɐɔɎɔɐɟɌɗɨəɚɕ 

ɗɚɒɖɑ. 

ȴɘɑəəɚ ɠɟəɖɢɔɚəɌɗɨəɧɕ ɚɞɞɔɝɖ ɛɚɓɎɚɗɫ-

ɑɞ ɓɌɠɔɖɝɔɜɚɎɌɞɨ ɔəɠɚɜɘɌɢɔɪ ɚɍ ɌəɌɞɚɘɔɣɑ-

ɝɖɔɡ ɩɗɑɘɑəɞɌɡ ȽȺȻȼ (ɞɫɒɔ, ɟɓɐɑɣɖɔ), ɣɞɚ ɫɎɗɫ-

ɑɞɝɫ ɖɗɪɣɑɎɧɘ ɛɌɜɌɘɑɞɜɚɘ ɛɜɔ ɔɓɏɚɞɚɎɗɑəɔɔ 

ɛɚɗəɚɏɚ ɛɜɚɞɑɓɌ [26]. ȺɐəɌɖɚ ɝɛɚɝɚɍəɚɝɞɨ ɔə-

ɞɜɌɚɜɌɗɨəɚɏɚ ɝɖɌəɑɜɌ ɟɗɚɎɔɞɨ ɔ ɓɌɠɔɖɝɔɜɚɎɌɞɨ 

ɐɔəɌɘɔɣɑɝɖɔɑ ɔɓɘɑəɑəɔɫ ɘɫɏɖɔɡ ɞɖɌəɑɕ ɛɚɗɚ-

ɝɞɔ ɜɞɌ əɑ ɎɝɑɏɐɌ ɛɜɑɐɝɞɌɎɗɫɑɞɝɫ Ɏɚɓɘɚɒəɚɕ 

[25], Ɏ ɝɎɫɓɔ ɝ ɣɑɘ, ɛɜɔ ɔɓɏɚɞɚɎɗɑəɔɔ ɛɚɗəɧɡ 

ɝɦɑɘəɧɡ ɛɜɚɞɑɓɚɎ ɝ ɛɚɘɚɥɨɪ ɢɔɠɜɚɎɧɡ ɞɑɡəɚ-

ɗɚɏɔɕ ɜɑɖɚɘɑəɐɟɑɞɝɫ ɎɝɑɏɐɌ ɔɝɛɚɗɨɓɚɎɌɞɨ 

ɠɟəɖɢɔɚəɌɗɨəɧɑ ɚɞɞɔɝɖɔ. 

Ȱɜɟɏɔɑ ɌɎɞɚɜɧ, əɌɚɍɚɜɚɞ, ɛɜɑɐɗɌɏɌɪɞ ɔɝ-

ɛɚɗɨɓɚɎɌɞɨ CAD-CAM ɞɑɡəɚɗɚɏɔɔ ɐɗɫ ɔɓɏɚɞɚɎɗɑ-

əɔɫ Ɏɜɑɘɑəəɚɏɚ ɛɚɗɚɏɚ ɚɍɞɟɜɌɞɚɜɌ ɐɗɫ əɌɗɚɒɑ-

əɔɫ əɑɛɚɝɜɑɐɝɞɎɑəəɚ ɛɚɝɗɑ ɚɛɑɜɌɢɔɔ ɜɑɓɑɖɢɔɔ 

Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ [27], Ɏ ɞɚɘ ɣɔɝɗɑ ɘɑɞɚɐɚɘ 

ɍɧɝɞɜɚɏɚ ɛɜɚɞɚɞɔɛɔɜɚɎɌəɔɫ ɐɗɫ ɟɗɟɣɤɑəɔɫ 

ɖɗɔəɔɣɑɝɖɚɕ ɩɠɠɑɖɞɔɎəɚɝɞɔ ɚɍɞɟɜɌɞɚɜɌ [28]. 

 

ȼɔɝ. 3 Ɍ (Fig. 3 Ɍ) 

 

ȼɔɝ. 3 ɍ (Fig. 3 b) 

ȼɔɝ. 3.     ȮɔɜɞɟɌɗɨəɚɑ ɘɚɐɑɗɔɜɚɎɌəɔɑ ɛɜɚɞɑɓɌ [23]. 

Ɍ ð ɔɘɛɗɌəɞɌɞɧ, ɝɎɫɓɌəəɧɑ ɘɑɒɐɟ ɝɚɍɚɕ; ɍ ð ɘɚɐɑɗɔɜɚɎɖɌ ɓɟɍɚɎ. 

Fig. 3.    Virtual modeling of the prosthesis [23] . 

a ð implants connected to each other; b ð modeling of the teeth.  

 

ȼɔɝ. 4 Ɍ (Fig. 4 Ɍ) 

 

ȼɔɝ. 4 ɍ (Fig. 4 b) 

ȼɔɝ. 4.   3D-ɝɖɌəɔɜɚɎɌəɔɑ ɛɚɗɚɝɞɔ ɜɑɓɑɖɢɔɔ [24]. 

Fig. 4.   3D-scanning of the resection cavity [24].   
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ȺɜɚəɌɓɌɗɨəɧɑ/ɌəɞɜɌɗɨəɧɑ ɝɚɚɍɥɑəɔɫ 

ɛɜɔɎɚɐɔɞ ɖ ɛɚɫɎɗɑəɔɪ ɏɗɟɍɚɖɚɕ ɛɚɗɚɝɞɔ ɜɑɓɑɖ-

ɢɔɔ, ɣɞɚ ɓɌɞɜɟɐəɫɑɞ ɞɚɣəɧɕ ɚɡɎɌɞ ɖɗɔəɔɣɑɝɖɚɕ 

ɝɔɞɟɌɢɔɔ ɝ ɛɚɘɚɥɨɪ ɚɛɞɔɣɑɝɖɔɡ ɝɖɌəɑɜɚɎ, ɔɝ-

ɛɚɗɨɓɟɑɘɧɡ Ɏ ɝɞɚɘɌɞɚɗɚɏɔɔ Ɏ ɝɎɫɓɔ ɝ ɔɡ ɏɗɟɍɔə-

əɧɘɔ ɚɏɜɌəɔɣɑəɔɫɘɔ. Ȯ ɞɌɖɚɘ ɝɗɟɣɌɑ, ɠɔɖɝɌ-

ɢɔɫ ɔ ɝɞɌɍɔɗɔɓɌɢɔɫ ɛɜɚɞɑɓɌ ɎɚɓɘɚɒəɌ ɞɚɗɨɖɚ 

ɗɔɤɨ ɓɌ ɝɣɑɞ ɚɝɞɌɎɤɔɡɝɫ ɓɟɍɚɎ [29].  

Ȼɜɔ ɐɚɍɌɎɗɑəɔɔ ȶȷȶȾ Ɏɚɓɘɚɒəɚ ɛɚɗɟɣɔɞɨ 

ɏɗɟɍɔəəɧɑ ɐɌəəɧɑ ɐɑɠɑɖɞɌ [30], ɚɐəɌɖɚ ɞɚɣ-

əɚɝɞɨ ɐɗɫ 3D-ɜɑɖɚəɝɞɜɟɖɢɔɔ ɝəɔɒɌɑɞɝɫ ɛɜɔ 

əɌɗɔɣɔɑ əɑɝɦɑɘəɧɡ ɘɑɞɌɗɗɔɣɑɝɖɔɡ ɖɚəɝɞɜɟɖ-

ɢɔɕ Ɏ ɛɚɗɚɝɞɔ ɜɞɌ [31]. 

ȿ ɛɌɢɔɑəɞɚɎ ɝ ɐɑɠɑɖɞɌɘɔ ɣɑɗɪɝɞəɚ-

ɗɔɢɑɎɚɕ ɚɍɗɌɝɞɔ ɘɚɏɟɞ ɜɌɓɎɔɞɨɝɫ ɞɌɖɔɑ ɛɚɝɗɑ-

ɚɛɑɜɌɢɔɚəəɧɑ ɚɝɗɚɒəɑəɔɫ, ɖɌɖ ɞɜɔɓɘ, ɍɚɗɨ, 

əɌɜɟɤɑəɔɫ ɚɞɖɜɧɎɌəɔɫ ɜɞɌ, Ɏ ɞɚɘ ɣɔɝɗɑ ɜɟɍɢɚ-

Ɏɧɑ [32]. 

Ȯ ɩɞɔɡ ɝɗɟɣɌɫɡ ɝɚɣɑɞɌəɔɑ ɢɔɠɜɚɎɧɡ ɞɑɡ-

əɚɗɚɏɔɕ ɔ ɞɜɌɐɔɢɔɚəəɧɡ ɘɑɞɚɐɚɎ ɚɍɑɝɛɑɣɔɎɌɑɞ 

ɞɚɣəɚɑ ɔɓɏɚɞɚɎɗɑəɔɑ ɛɜɚɞɑɓɌ. ȹɌɛɜɔɘɑɜ, ɐɗɫ 

ɝɚɓɐɌəɔɫ 3D-ɘɚɐɑɗɔ ɐɑɠɑɖɞɌ ɍɧɗɔ ɔɝɛɚɗɨɓɚɎɌ-

əɧ ɐɌəəɧɑ ȶȾ ɔ ɛɜɚɏɜɌɘɘəɚɑ ɚɍɑɝɛɑɣɑəɔɑ 3D-

ɛɗɌəɔɜɚɎɌəɔɫ. ȳɌɞɑɘ ɎɚɝɖɚɎɌɫ ɝɞɜɟɖɞɟɜɌ ɛɚɗɚɕ 

ɚɍɞɟɜɔɜɟɪɥɑɕ ɣɌɝɞɔ ɍɧɗɌ ɔɓɏɚɞɚɎɗɑəɌ ɔɓ ɞɑɜ-

ɘɚɛɗɌɝɞɔɣəɚɕ ɝɔɗɔɖɚəɚɎɚɕ ɘɫɏɖɚɕ ɛɚɐɖɗɌɐɖɔ 

(ɜɔɝ. 5). ȺɖɚəɣɌɞɑɗɨəɧɕ ɚɞɞɔɝɖ ɛɚɗɟɣɑə ɝ ɛɚ-

ɘɚɥɨɪ ɚɍɞɟɜɔɜɟɪɥɑɕ ɣɌɝɞɔ, ɛɚɘɑɥɑəəɚɕ Ɏ ɛɚ-

ɗɚɝɞɨ ɜɞɌ [33]. 

ɂɔɠɜɚɎɌɫ ɐɔɌɏəɚɝɞɔɖɌ ɚɖɖɗɪɓɔɔ ɝ ɛɚɘɚ-

ɥɨɪ ɌɛɛɌɜɌɞɌ T-scan ɛɜɑɞɑɜɛɑɗɌ ɩɎɚɗɪɢɔɚəəɚɑ 

ɔɓɘɑəɑəɔɑ ɖɌɖ ɝɌɘɚɏɚ ɌɛɛɌɜɌɞɌ, ɞɌɖ ɔ ɛɜɚ-

ɏɜɌɘɘəɚɏɚ ɚɍɑɝɛɑɣɑəɔɫ (ɜɔɝ. 6) [34]. 

Ȯɚɓɘɚɒəɚɝɞɔ ɌɛɛɌɜɌɞɌ əɌɛɜɌɎɗɑəɧ əɌ 

ɜɌɝɣɑɞ ɔ ɌəɌɗɔɓ ɚɖɖɗɪɓɔɔ [35], ɛɜɚɣɑɘ ɖɌɖ ɚɞ-

ɐɑɗɨəɚɏɚ ɓɟɍɌ, ɞɌɖ ɔ ɏɜɟɛɛɧ [36]. ȰɌəəɧɑ ɛɜɑɐ-

ɝɞɌɎɗɑəɧ Ɏ Ɏɔɐɑ ɐɔəɌɘɔɣɑɝɖɔɡ 2D- ɔ 3D-

ɔɓɚɍɜɌɒɑəɔɕ ɝ ɝɔɗɚɎɧɘɔ ɐɔɌɏɜɌɘɘɌɘɔ. 

Ȯəɑɐɜɑəɔɑ ɝɚɎɜɑɘɑəəɧɡ ɢɔɠɜɚɎɧɡ ɞɑɡəɚ-

ɗɚɏɔɕ Ɏ ɝɞɚɘɌɞɚɗɚɏɔɣɑɝɖɟɪ ɛɜɌɖɞɔɖɟ ɛɚɓɎɚɗɫɑɞ  

 

ȼɔɝ. 5 Ɍ (Fig. 5 Ɍ) 

 

ȼɔɝ. 5 ɍ (Fig. 5 b) 

 

ȼɔɝ. 5 Ɏ (Fig. 5 ɝ) 

 

ȼɔɝ. 5 ɏ (Fig. 5  d) 

ȼɔɝ. 5.     ȴɝɛɚɗɨɓɚɎɌəɔɑ ȶȷȶȾ. 

Ɍ ð ɠɚɞɚɏɜɌɠɔɫ, ɖɗɔəɔɣɑɝɖɌɫ ɖɌɜɞɔəɌ; ɍ ð ȶȾ ɗɔɢɑɎɚɏɚ ɝɖɑɗɑɞɌ; Ɏ ð ɠɚɞɚɏɜɌɠɔɫ, ɚɍɞɟɜɔɜɟɪɥɌɫ ɣɌɝɞɨ əɌ ɘɚ-

ɐɑɗɔ, ɔ ɏ ð Ɏ ɛɚɗɚɝɞɔ ɜɞɌ [9].  

Fig. 5.    Usage of CBCT. 

a ð photo; b ð CT of the facial skeleton; c ð obturating part on the model,  d ð and in the oral cavity [9].   
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ɔɘɑɞɨ ɛɜɑɐɝɞɌɎɗɑəɔɑ ɚɍ ɚɖɖɗɪɓɔɔ ɛɌɢɔ-

ɑəɞɌ ɚɞ ɛɑɜɎɚɕ ɞɚɣɖɔ ɖɚəɞɌɖɞɌ ɐɚ ɘɌɖɝɔɘɌɗɨ-

əɚɏɚ ɝɚɛɜɔɖɚɝəɚɎɑəɔɫ ɝ ɞɚɣəɚɝɞɨɪ ɍɚɗɑɑ 100 

ɖɌɐɜɚɎ Ɏ ɝɑɖɟəɐɟ, ɓɌɛɔɝɌəəɚɕ Ɏ Ɏɔɐɑ ɠɔɗɨɘɌ Ɏ 

ɚɖəɑ ɜɑɌɗɨəɚɏɚ Ɏɜɑɘɑəɔ [37]. Ⱥɖɖɗɪɓɔɚəəɧɕ 

ɌəɌɗɔɓ T-Scan ɛɚɎɧɤɌɑɞ ɝɛɚɝɚɍəɚɝɞɨ ɎɜɌɣɌ ɐɑ-

ɗɌɞɨ ɖɚɜɜɑɖɢɔɪ əɌ ɚɝəɚɎɑ ɔɓɘɑɜɔɘɧɡ ɐɌəəɧɡ, 

Ɍ ɞɌɖɒɑ ɛɚɓɎɚɗɫɑɞ ɛɌɢɔɑəɞɟ ɛɚəɔɘɌɞɨ ɛɜɚɢɑɐɟ-

ɜɟ ɚɖɖɗɪɓɔɚəəɚɕ ɖɚɜɜɑɖɢɔɔ ɓɟɍɚɎ ɛɚɝɜɑɐɝɞɎɚɘ 

ɎɔɓɟɌɗɨəɚɕ ɔəɠɚɜɘɌɢɔɔ Ɏ ɜɑɒɔɘɑ ɜɑɌɗɨəɚɏɚ 

Ɏɜɑɘɑəɔ.  

Ⱦɑɡəɚɗɚɏɔɣɑɝɖɔɕ ɛɜɚɏɜɑɝɝ ɝɘɑəɔɗɝɫ ɛɑɜ-

Ɏɧɘ ɛɚɖɚɗɑəɔɑɘ ɖɚɘɛɨɪɞɑɜɔɓɔɜɚɎɌəəɚɕ ɝɔ-

ɝɞɑɘɧ ɚɖɖɗɪɓɔɚəəɚɏɚ ɌəɌɗɔɓɌ T-Scan, ɜɌɓɜɌɍɚ-

ɞɌəəɚɕ Ɏ 1987 ɏɚɐɟ ɖɚɘɛɌəɔɑɕ Tekscan Inc. (ȽɌ-

ɟɞ-ȭɚɝɞɚə, ȽɄȬ), ɖɚɞɚɜɌɫ ɝɛɚɝɚɍəɌ ɞɚɣəɚ ɌəɌ-

ɗɔɓɔɜɚɎɌɞɨ ɚɖɖɗɪɓɔɪ ɛɌɢɔɑəɞɌ Ɏ ɜɑɒɔɘɑ ɜɑ-

Ɍɗɨəɚɏɚ Ɏɜɑɘɑəɔ [38]. ȹɌ ɝɑɏɚɐəɫɤəɔɕ ɐɑəɨ 

ɔɘɑəəɚ ɛɜɚɏɜɌɘɘəɚɑ ɚɍɑɝɛɑɣɑəɔɑ T-Scan III 

Ɏɑɜɝɔɔ 9.0 ɫɎɗɫɑɞɝɫ əɚɎɑɕɤɔɘ ɛɚɖɚɗɑəɔɑɘ ɞɑɡ-

əɚɗɚɏɔɔ ɚɖɖɗɪɓɔɚəəɧɡ ɎɓɌɔɘɚɚɞəɚɤɑəɔɕ, ɖɚ-

ɞɚɜɌɫ ɛɚɓɎɚɗɫɑɞ ɎɜɌɣɟ ɝ Ɏɧɝɚɖɚɕ ɞɚɣəɚɝɞɨɪ ɜɑ-

ɏɔɝɞɜɔɜɚɎɌɞɨ ɔ ɔɝɝɗɑɐɚɎɌɞɨ ɝɘɧɖɌəɔɑ ɣɑɗɪɝɞɑɕ 

ɛɌɢɔɑəɞɌ.  

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɣɞɚ ɞɚɣəɚɝɞɨ ɢɔɠɜɚɎɧɡ 

ɚɞɞɔɝɖɚɎ əɑ ɟɝɞɟɛɌɑɞ ɞɌɖɚɎɧɘ Ɏ ɞɜɌɐɔɢɔɚəəɚɘ 

ɔɝɛɚɗəɑəɔɔ, ɚɐəɌɖɚ ɔɓɏɚɞɚɎɗɑəəɧɑ ɝ ɛɚɘɚɥɨɪ 

ɘɑɞɚɐɔɖɔ 3D-ɛɜɚɞɚɞɔɛɔɜɚɎɌəɔɫ ɔ ɛɑɣɌɞɔ 

ɝɗɚɒəɚɣɑɗɪɝɞəɧɑ ɛɜɚɞɑɓɧ ɔɘɑɪɞ ɜɫɐ ɛɜɑɔɘɟ-

ɥɑɝɞɎ. 

Ȯəɑɐɜɑəɔɑ Ɏ ɝɞɚɘɌɞɚɗɚɏɔɣɑɝɖɟɪ ɛɜɌɖɞɔɖɟ 

ɢɔɠɜɚɎɧɡ ɞɑɡəɚɗɚɏɔɕ ɝɛɚɝɚɍɝɞɎɟɑɞ ɔɓɏɚɞɚɎɗɑ-

əɔɪ ɟəɔɖɌɗɨəɚɕ ɖɚəɠɔɏɟɜɌɢɔɔ ɣɌɝɞɔɣəɚɏɚ ɔɗɔ 

ɛɚɗəɚɏɚ ɝɦɬɘəɚɏɚ ɛɜɚɞɑɓɌ. ȳɌ ɝɣɑɞ ɛɜɔɘɑəɑəɔɫ 

ɖɚɘɛɨɪɞɑɜəɧɡ ɘɚɐɑɗɑɕ ɛɚɎɧɤɌɑɞɝɫ ɩɠɠɑɖ-

ɞɔɎəɚɝɞɨ ɜɌɍɚɞɧ ɎɜɌɣɑɕ-ɝɞɚɘɌɞɚɗɚɏɚɎ-

ɚɜɞɚɛɑɐɚɎ, Ɍ ɞɌɖɒɑ ɛɚɎɧɤɌɑɞɝɫ ɖɌɣɑɝɞɎɚ ɒɔɓ-

əɔ ɛɌɢɔɑəɞɚɎ ɛɜɔ ɛɚɗəɚɘ ɚɞɝɟɞɝɞɎɔɔ ɓɟɍɚɎ, 

ɚɝɗɚɒəɑəəɧɘ əɌɗɔɣɔɑɘ ɐɑɠɑɖɞɌ ɣɑɗɪɝɞəɚ-

ɗɔɢɑɎɚɕ ɚɍɗɌɝɞɔ [39, 40]. 

ȴɝɞɚɣəɔɖ ɠɔəɌəɝɔɜɚɎɌəɔɫ ɔ ɖɚəɠɗɔɖɞ 

ɔəɞɑɜɑɝɚɎ. 

ȬɎɞɚɜɧ ɐɌəəɚɕ ɝɞɌɞɨɔ ɛɚɐɞɎɑɜɐɔɗɔ ɚɞɝɟɞ-

ɝɞɎɔɑ ɠɔəɌəɝɚɎɚɕ ɛɚɐɐɑɜɒɖɔ ɔɝɝɗɑɐɚɎɌəɔɫ ɔ 

ɖɚəɠɗɔɖɞɌ ɔəɞɑɜɑɝɚɎ, ɚ ɖɚɞɚɜɧɡ əɑɚɍɡɚɐɔɘɚ 

ɝɚɚɍɥɔɞɨ. ȴɝɝɗɑɐɚɎɌəɔɑ Ɏɧɛɚɗəɑəɚ ɛɜɔ ɠɔəɌə-

ɝɚɎɚɕ ɛɚɐɐɑɜɒɖɑ ɏɜɌəɞɌ ȻɜɑɓɔɐɑəɞɌ ȼɀ ɐɗɫ ɘɚ-

ɗɚɐɧɡ ɟɣɑəɧɡ ð ɐɚɖɞɚɜɚɎ əɌɟɖ ʈ ȸȰ-36.2020.7.
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ȸȼȾ ȴ ɉȷȱȶȾȼȺȶȬȼȰȴȺȽȾȴȸȿȷɋȾȺȼɇ: ȽȺȮȼȱȸȱȹȹȺȱ  

ȽȺȽȾȺɋȹȴȱ ȻȼȺȭȷȱȸɇ 

 

ȮɌɝɪɖɚɎ Ƚ.Ƚ.1, ȶɟɓɨɘɑəɖɚɎ Ȱ.Ȯ.1,  

ȿɝɞɪɒɌəɔə Ȱ.Ȯ.2, ɄɌɜɔɫ ȸ.Ȭ.1,2 

 
ɘɛɗɌəɞɔɜɚɎɌəəɧɕ ɖɌɜɐɔɚɝɞɔɘɟɗɫɞɚɜ ɐɚ əɑɐɌɎəɑɏɚ Ɏɜɑɘɑəɔ ɫɎɗɫɗɝɫ Ɍɍɝɚɗɪɞ-

əɧɘ ɛɜɚɞɔɎɚɛɚɖɌɓɌəɔɑɘ ɖ ɛɜɚɎɑɐɑəɔɪ ȸȼȾ Ɏəɑ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɚɍɗɌɝɞɔ ɔɝ-

ɝɗɑɐɚɎɌəɔɫ. Ⱦɚ ɑɝɞɨ ɛɚɝɗɑ ɟɝɞɌəɚɎɖɔ ɖɌɜɐɔɚɝɞɔɘɟɗɫɞɚɜɌ ɛɌɢɔɑəɞɧ ɗɔɤɌɗɔɝɨ 

Ɏɚɓɘɚɒəɚɝɞɔ Ɏ ɞɑɣɑəɔɑ Ɏɝɑɕ ɒɔɓəɔ, Ɏ ɝɗɟɣɌɑ əɑɚɍɡɚɐɔɘɚɝɞɔ, ɛɚɗɟɣɌɞɨ ɞɟ ɐɔ-

Ɍɏəɚɝɞɔɣɑɝɖɟɪ ɔəɠɚɜɘɌɢɔɪ, ɖɚɞɚɜɟɪ ɛɜɑɐɚɝɞɌɎɗɫɑɞ ȸȼȾ. Ȯ ɛɚɝɗɑɐəɔɑ ɏɚɐɧ, ɍɧɗɔ ɜɌɓ-

ɜɌɍɚɞɌəɧ ɔ Ɏəɑɐɜɑəɧ Ɏ ɖɗɔəɔɣɑɝɖɟɪ ɛɜɌɖɞɔɖɟ əɚɎɧɑ ɞɔɛɧ ɔɘɛɗɌəɞɔɜɟɑɘɧɡ 

ɟɝɞɜɚɕɝɞɎ, ɖɚɞɚɜɧɑ ɝɚɎɘɑɝɞɔɘɧ ɝ ȸȼȾ, ɣɞɚ ɛɚɓɎɚɗɫɑɞ ɛɜɚɎɑɝɞɔ ɚɍɝɗɑɐɚɎɌəɔɑ ɐɌəəɚɕ 

ɖɌɞɑɏɚɜɔɔ ɛɌɢɔɑəɞɚɎ, Ɏ ɞɚɘ ɣɔɝɗɑ ȸȼ-ɔɝɝɗɑɐɚɎɌəɔɑ ɝɑɜɐɢɌ. Ȯ ɚɍɓɚɜɑ ɚɝɎɫɥɑəɧ Ɏɚɛɜɚ-

ɝɧ ɍɑɓɚɛɌɝəɚɝɞɔ ɛɜɚɎɑɐɑəɔɫ ȸȼȾ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɔɘɛɗɌəɞɔɜɚɎɌəəɧɘɔ ȸȼ-

ɝɚɎɘɑɝɞɔɘɧɘɔ ɩɗɑɖɞɜɚɖɌɜɐɔɚɝɞɔɘɟɗɫɞɚɜɌɘɔ, ɜɌɝɝɘɚɞɜɑəɧ ɚɝɚɍɑəəɚɝɞɔ ɛɜɚɎɑɐɑəɔɫ, 

ɚɞɗɔɣɔɫ ɚɞ ɜɟɞɔəəɚɕ ɛɜɚɢɑɐɟɜɧ, ɛɜɚɌəɌɗɔɓɔɜɚɎɌəɧ ɖɌɣɑɝɞɎɚ ɔ ɔəɞɑɜɛɜɑɞɔɜɟɑɘɚɝɞɨ 

ɛɚɗɟɣɌɑɘɧɡ ɔɓɚɍɜɌɒɑəɔɕ ɖɌɖ Ɏ ɓɚəɑ ɔɘɛɗɌəɞɌɢɔɔ ɝɚɍɝɞɎɑəəɚ ɉȶȽ, ɞɌɖ ɔ Ɏ ɚɍɗɌɝɞɔ 

ɩɗɑɖɞɜɚɐɚɎ. 
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MRI AND CARDIAC PACEMAKERS: CURRENT STATUS 

 

Vasyukov S.S.1, Kuzmenkov D.V. 1, Ustyuzhanin D.V. 2, Shariya M.A. 1,2 

 
urpose.  Until recently, an implanted pacemaker was an absolute contraindication 

to MRI, regardless of the field of study. Patients with pacemakers couldnõt undergo 

MRI and ge t the diagnostic information. In recent years, new types of implantable 

devices that are compatible with MRI have been developed and introduced into clinical prac-

tice. This allowed MRI examinations for such patients, including cardiac studies. The review 

focused on the safety of MRI in patients with implanted MR -compatible pacemakers. The 

features of procedure, differences from the routine study are considered. The images quality 

and interpretability both in the implantation zone and in the area of the elec trodes are dis-

cussed.  

 

 Keywords: MRI, magnetic resonance imaging, CT, computed tomography, MRI -

compatible artificial cardiostimulation system, MR -conditional pacing system, artificial car-

diostimulator, artificial cardiac pacemaker, artificial cardiostimul ation device, artificial 

pacemaker, endocardial electrode.  
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Ɍɏəɔɞəɚ-ɜɑɓɚəɌəɝəɌɫ ɞɚɘɚɏɜɌɠɔɫ 

(ȸȼȾ) Ɏ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ ɫɎɗɫɑɞɝɫ 

ɚɐəɔɘ ɔɓ əɌɔɍɚɗɑɑ ɎɚɝɞɜɑɍɚɎɌəəɧɡ 

ɘɑɞɚɐɚɎ ɐɔɌɏəɚɝɞɔɖɔ Ɏ ɘɑɐɔɢɔəɑ. 

ȸȼȾ ɫɎɗɫɑɞɝɫ əɑɔəɎɌɓɔɎəɚɕ ɐɔɌ-

ɏəɚɝɞɔɣɑɝɖɚɕ ɘɑɞɚɐɔɖɚɕ, ɖɚɞɚɜɌɫ, ɝ ɚɐəɚɕ ɝɞɚ-

ɜɚəɧ, ɫɎɗɫɑɞɝɫ ɍɑɓɚɛɌɝəɚɕ ɐɗɫ ɓɐɚɜɚɎɨɫ ɣɑɗɚ-

ɎɑɖɌ, Ɍ ɝ ɐɜɟɏɚɕ ð ɛɚɓɎɚɗɫɑɞ ɛɚɗɟɣɌɞɨ ɜɑɓɟɗɨɞɌ-

ɞɧ. ȸɑɞɚɐ ɚɝəɚɎɌə əɌ ɫɎɗɑəɔɔ ɫɐɑɜəɚ-

ɘɌɏəɔɞəɚɏɚ ɜɑɓɚəɌəɝɌ, ɞ. ɑ. əɌ ɔɓɘɑɜɑəɔɔ ɩɗɑɖ-

ɞɜɚɘɌɏəɔɞəɚɏɚ ɚɞɖɗɔɖɌ ɫɐɑɜ ɌɞɚɘɚɎ ɎɚɐɚɜɚɐɌ 

ɛɚɝɗɑ Ɏɚɓɍɟɒɐɑəɔɫ ɔɡ ɚɛɜɑɐɑɗɬəəɚɕ ɖɚɘɍɔəɌ-

ɢɔɑɕ ɩɗɑɖɞɜɚɘɌɏəɔɞəɧɡ Ɏɚɗə Ɏ ɘɌɏəɔɞəɚɘ ɛɚɗɑ. 

Ȯɔɐɧ ȸȼ-ɞɚɘɚɏɜɌɠɚɎ ɔ ɑɐɔəɔɢɌ ɔɓɘɑɜɑ-

əɔɫ ɘɌɏəɔɞəɚɏɚ ɛɚɗɫ. 

Ȯɝɑ ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɧɑ ɞɚɘɚɏɜɌɠɧ 

ɘɚɒəɚ ɟɝɗɚɎəɚ ɜɌɓɐɑɗɔɞɨ əɌ ɞɜɔ ɏɜɟɛɛɧ ð əɔɓ-

ɖɚɛɚɗɨəɧɑ, ɝɜɑɐəɑɛɚɗɨəɧɑ ɔ Ɏɧɝɚɖɚɛɚɗɨəɧɑ. 

ȾɌɖɚɑ ɐɑɗɑəɔɑ ɚɍɟɝɗɚɎɗɑəɚ ɛɚɖɌɓɌɞɑɗɑɘ əɌɛɜɫ-

ɒɑəəɚɝɞɔ ɘɌɏəɔɞəɚɏɚ ɛɚɗɫ, ɖɚɞɚɜɚɑ ɏɑəɑɜɔɜɟɑɞ 

ɞɚɘɚɏɜɌɠ. ȱɐɔəɔɢɑɕ ɔɓɘɑɜɑəɔɫ əɌɛɜɫɒɑəəɚɝɞɔ 

ɘɌɏəɔɞəɚɏɚ ɛɚɗɫ ɫɎɗɫɑɞɝɫ çȾɑɝɗɌè (Ⱦɗ), ɖɚɞɚɜɌɫ 

ɛɚɗɟɣɔɗɌ ɝɎɚɑ əɌɓɎɌəɔɑ Ɏ ɣɑɝɞɨ ɝɑɜɍɝɖɚɏɚ ɟɣɑ-

əɚɏɚ ȹɔɖɚɗɧ ȾɑɝɗɌ. ȹɔɓɖɚɛɚɗɨəɧɑ ɌɛɛɌɜɌɞɧ 

ɔɘɑɪɞ əɌɛɜɫɒɑəəɚɝɞɨ ɐɚ 0,5 Ⱦɗ, ɝɜɑɐəɑɛɚɗɨəɧɑ 

ð 0,5 -1,5 Ⱦɗ, Ɏɧɝɚɖɚɛɚɗɨəɧɑ ð 2-3 Ⱦɗ. ȴəɚɏɐɌ 

ɞɌɖɒɑ Ɏ ɚɞɐɑɗɨəɟɪ ɏɜɟɛɛɟ Ɏɧɐɑɗɫɪɞ ɝɎɑɜɡɎɧ-

ɝɚɖɚɛɚɗɨəɧɑ ɌɛɛɌɜɌɞɧ ɘɚɥəɚɝɞɨɪ ɍɚɗɑɑ 3 Ⱦɗ. Ȯ 

ɍɚɗɨɤɔəɝɞɎɑ ɝɚɎɜɑɘɑəəɧɡ ɖɗɔəɔɖ Ɏ ȼɚɝɝɔɕɝɖɚɕ 

ɀɑɐɑɜɌɢɔɔ ɝɑɏɚɐəɫ ɟɝɞɌəɚɎɗɑəɧ ɝɜɑɐəɑɛɚɗɨəɧɑ 

ȸȼ-ɞɚɘɚɏɜɌɠɧ ɘɚɥəɚɝɞɨɪ 1,5 Ⱦɗ, ɜɑɒɑ Ɏɝɞɜɑ-

ɣɌɪɞɝɫ Ɏɧɝɚɖɚɛɚɗɨəɧɑ ɌɛɛɌɜɌɞɧ ɘɚɥəɚɝɞɨɪ 3 

Ⱦɗ ɔ əɔɓɖɚɛɚɗɨəɧɑ (ɘɑəɑɑ 1,0 ɞɑɝɗɌ). ȹɌ ɌɛɛɌ-

ɜɌɞɌɡ ɝ ɛɚɗɑɘ Ɏɧɤɑ 4-7 Ⱦɗ ȸȼȾ Ɏ ɜɟɞɔəəɚɕ 

ɛɜɌɖɞɔɖɑ ɛɚɖɌ əɑ ɛɜɚɎɚɐɔɞɝɫ. ȾɌɖɔɑ ȸȼ-

ɞɚɘɚɏɜɌɠɧ ɟɝɞɌəɌɎɗɔɎɌɪɞɝɫ Ɏ əɌɝɞɚɫɥɑɑ Ɏɜɑ-

ɘɫ ɔɝɖɗɪɣɔɞɑɗɨəɚ Ɏ əɌɟɣəɚ-ɔɝɝɗɑɐɚɎɌɞɑɗɨɝɖɔɡ 

ɗɌɍɚɜɌɞɚɜɔɫɡ. 

ȸȼȾ ɔ ɝɚɎɜɑɘɑəəɧɑ ɩɗɑɖɞɜɚɖɌɜɐɔɚ-

ɝɞɔɘɟɗɫɞɚɜɧ. 

ȱɒɑɏɚɐəɚ Ɏ ȱɎɜɚɛɑ Ɏɧɛɚɗəɫɑɞɝɫ ɚɖɚɗɚ 8 

ɘɔɗɗɔɚəɚɎ ȸȼȾ, ɔ Ɏ ɐɌɗɨəɑɕɤɑɘ ɣɔɝɗɚ ɩɞɔɡ ɔɝ-

ɝɗɑɐɚɎɌəɔɕ ɍɟɐɑɞ ɞɚɗɨɖɚ ɟɎɑɗɔɣɔɎɌɞɨɝɫ [1]. Ȯ 

ȼɚɝɝɔɕɝɖɚɕ ɀɑɐɑɜɌɢɔɔ ɑɒɑɏɚɐəɚ Ɏɧɛɚɗəɫɑɞɝɫ 

ɚɖɚɗɚ 1 ɘɔɗɗɔɚəɌ ȸȼ-ɔɝɝɗɑɐɚɎɌəɔɕ. ȸȼȾ ɫɎɗɫ-

ɑɞɝɫ əɌɔɍɚɗɑɑ ɎɚɝɞɜɑɍɚɎɌəəɚɕ ɛɜɚɢɑɐɟɜɚɕ Ɏ 

ɞɌɖɔɡ ɝɛɑɢɔɌɗɨəɚɝɞɫɡ, ɖɌɖ əɑɎɜɚɗɚɏɔɫ, ɚəɖɚɗɚ-

ɏɔɫ, ɞɜɌɎɘɌɞɚɗɚɏɔɫ ɔ ɚɜɞɚɛɑɐɔɫ, ɖɌɜɐɔɚɗɚɏɔɫ, 

ɟɜɚɗɚɏɔɫ, ɏɔəɑɖɚɗɚɏɔɫ.  

ȱɥɑ 10 ɗɑɞ əɌɓɌɐ əɌɗɔɣɔɑ ɟ ɛɌɢɔɑəɞɌ ɔɘ-

ɛɗɌəɞɔɜɚɎɌəəɚɏɚ ɩɗɑɖɞɜɚɖɌɜɐɔɚɝɞɔɘɟɗɫɞɚɜɌ 

(ɉȶȽ) ɫɎɗɫɗɚɝɨ Ɍɍɝɚɗɪɞəɧɘ ɛɜɚɞɔɎɚɛɚɖɌɓɌəɔɑɘ 

ɖ ɛɜɚɎɑɐɑəɔɪ ȸȼȾ ɔɓ-ɓɌ ɜɔɝɖɌ ɝɚɓɐɌəɔɫ ɛɚɘɑɡ 

Ɏ ɜɌɍɚɞɑ ɉȶȽ, əɑɚɍɜɌɞɔɘɚɏɚ ɛɚɎɜɑɒɐɑəɔɫ ɘɔɖ-

ɜɚɝɡɑɘɧ ɉȶȽ, əɌɏɜɑɎɌəɔɫ ɔ əɑɖɜɚɓɌ ɘɔɚɖɌɜɐɌ 

Ɏ ɘɑɝɞɑ ɖɚəɞɌɖɞɌ ɩɗɑɖɞɜɚɐɚɎ ɉȶȽ, ɛɚɎɜɑɒɐɑəɔɫ 

ɞɖɌəɑɕ, əɑɛɚɝɜɑɐɝɞɎɑəəɚ ɛɜɔɗɑɏɌɪɥɔɡ ɖ ɖɚɜ-

ɛɟɝɟ ɉȶȽ ɔ ɐɜ. [4, 7 - 9].  

Ȯ ȼɚɝɝɔɕɝɖɚɕ ɀɑɐɑɜɌɢɔɔ ɛɑɜɎɚɑ ɝɚɚɍɥɑ-

əɔɑ ɚ ɛɜɔɘɑəɑəɔɔ ȸȼȾ ɟ ɛɌɢɔɑəɞɌ ɝ ɔɘɛɗɌəɞɔ-

ɜɚɎɌəəɧɘ ɉȶȽ ɚɛɟɍɗɔɖɚɎɌɗɚ ɀȯȿ çȷɑɣɑɍəɚ-

ɜɑɌɍɔɗɔɞɌɢɔɚəəɧɕ ɢɑəɞɜè ȸɔəɓɐɜɌɎɌ ȼɀ ɝɚɎ-

ɘɑɝɞəɚ ɝ ɖɚɘɛɌəɔɑɕ Medtronic 13.08.2012 ɏ. [2]. 

ȿ ɛɌɢɔɑəɞɌ ɍɧɗ ɔɘɛɗɌəɞɔɜɚɎɌə ȸȼȾ-

ɝɚɎɘɑɝɞɔɘɧɕ ɉȶȽ Advisa DR MRI ɛɜɚɔɓɎɚɐɝɞɎɌ 

ɖɚɘɛɌəɔɔ Medtronic (ɜɔɝ. 1).  

Ȯ 2013 ɏɚɐɟ ɛɚɫɎɔɗɚɝɨ ɝɚɚɍɥɑəɔɑ ɚɍ 

ɟɝɛɑɤəɚɘ ɛɜɚɎɑɐɑəɔɔ ȸȼȾ ɐɎɟɘ ɛɌɢɔɑəɞɌɘ ɝ 

ɔɘɛɗɌəɞɔɜɚɎɌəəɧɘɔ ɩɗɑɖɞɜɚɖɌɜɐɔɚɝɞɔɘɟɗɫɞɚ-

ɜɌɘɔ Accent DR MRI ɛɜɚɔɓɎɚɐɝɞɎɌ ɖɚɘɛɌəɔɔ 

St.Jude Medical (ɜɔɝ. 2) Ɏ ȼɚɝɝɔɕɝɖɚɘ ɖɌɜɐɔɚɗɚ-

ɏɔɣɑɝɖɚɘ ɢɑəɞɜɑ (ɀȯȭȿ ȼȶȹȻȶ ȸȳ ȼɀ) [3]. 

Ȯ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ, ɛɚ ɚɢɑəɖɌɘ ɝɛɑɢɔɌɗɔ-

ɝɞɚɎ, Ɏ ɛɜɚɎɑɐɑəɔɔ ȸȼȾ ɛɚ ɘɑɐɔɢɔəɝɖɔɘ ɛɚɖɌ-

ɓɌəɔɫɘ əɟɒɐɌɪɞɝɫ ɐɚ 75% ɛɌɢɔɑəɞɚɎ ɝ ɔɘ-

ɛɗɌəɞɔɜɚɎɌəəɧɘ ɉȶȽ [5, 13, 15]. ȿɣɔɞɧɎɌɫ ɩɞɔ 

ɐɌəəɧɑ, Ɏɑɐɟɥɔɑ ɘɔɜɚɎɧɑ ɛɜɚɔɓɎɚɐɔɞɑɗɔ ɉȶȽ 

(Medtronic, Boston Scientifi c, Biotronik, St.Jude 

Medical) Ɏ ɞɑɣɑəɔɑ 10 ɗɑɞ ɌɖɞɔɎəɚ ɜɌɓɜɌɍɌɞɧ-

ɎɌɪɞ ɔ Ɏəɑɐɜɫɪɞ Ɏ ɖɗɔəɔɣɑɝɖɟɪ ɛɜɌɖɞɔɖɟ ȸȼȾ-

ɝɚɎɘɑɝɞɔɘɧɑ ɞɑɡəɚɗɚɏɔɔ, ɛɚɓɎɚɗɫɪɥɔɑ (ɛɜɔ 

ɝɚɍɗɪɐɑəɔɔ ɚɛɜɑɐɑɗɑəəɧɡ ɟɝɗɚɎɔɕ) ɛɜɚɎɚɐɔɞɨ 

ɛɜɚɢɑɐɟɜɟ ȸȼȾ ɛɌɢɔɑəɞɌɘ ɝ ɔɘɛɗɌəɞɔɜɚɎɌə-

əɧɘɔ ɉȶȽ.  

ȽɔɝɞɑɘɌ ɩɗɑɖɞɜɚɖɌɜɐɔɚɝɞɔɘɟɗɫɢɔɔ (ɝɔ-

ɝɞɑɘɌ ɉȶȽ), ɖɚɞɚɜɌɫ ɔɘɛɗɌəɞɔɜɟɑɞɝɫ ɛɌɢɔɑəɞɟ, 

ɛɚɘɔɘɚ ɝɌɘɚɏɚ ɉȶȽ, ɎɖɗɪɣɌɑɞ Ɏ ɝɑɍɫ ɩɗɑɖɞɜɚ-

ɐɧ, ɖɚɞɚɜɧɑ ɛɜɚɎɚɐɫɞɝɫ ɞɜɌəɝɎɑəɚɓəɚ ɔ ɟɝɞɌ-

əɌɎɗɔɎɌɪɞɝɫ Ɏ ɛɚɗɚɝɞɫɡ ɝɑɜɐɢɌ. ȾɌɖɔɡ ɩəɐɚ-

ɖɌɜɐɔɌɗɨəɧɡ ɩɗɑɖɞɜɚɐɚɎ Ɏ ɝɔɝɞɑɘɑ ɉȶȽ ɘɚɒɑɞ 

ɍɧɞɨ ɚɞ ɚɐəɚɏɚ ɐɚ ɞɜɑɡ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɛɚɖɌ-

ɓɌəɔɕ. ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɠɔɜɘɧ-ɛɜɚɔɓɎɚɐɔɞɑɗɔ 

ɜɌɓɜɌɍɌɞɧɎɌɪɞ ɔ ɎɧɛɟɝɖɌɪɞ ɖɌɖ ȸȼȾ-

ɝɚɎɘɑɝɞɔɘɧɑ ɉȶȽ, ɞɌɖ ɔ ȸȼȾ-ɝɚɎɘɑɝɞɔɘɧɑ ɩə-

ɐɚɖɌɜɐɔɌɗɨəɧɑ ɩɗɑɖɞɜɚɐɧ.  

ȽɚɎɜɑɘɑəəɧɑ ɝɔɝɞɑɘɧ ɉȶȽ ɘɚɒəɚ ɜɌɓɐɑ-

ɗɔɞɨ əɌ ɐɎɑ ɍɚɗɨɤɔɑ ɏɜɟɛɛɧ ð ȸȼ-ɝɚɎɘɑɝɞɔɘɧɑ 

ɝɔɝɞɑɘɧ ɉȶȽ ɔ ȸȼ-əɑɝɚɎɘɑɝɞɔɘɧɑ ɝɔɝɞɑɘɧ 

ɉȶȽ. ȶ ɛɚɝɗɑɐəɔɘ, Ɏ ɣɌɝɞəɚɝɞɔ, ɚɞəɚɝɫɞɝɫ Ɏɝɑ 

ɚɞɑɣɑɝɞɎɑəəɧɑ ɉȶȽ ɔ ɩəɐɚɖɌɜɐɔɌɗɨəɧɑ ɩɗɑɖ-

ɞɜɚɐɧ, Ɍ ɞɌɖɒɑ əɑɖɚɞɚɜɧɑ ɔɘɛɚɜɞəɧɑ ɘɚɐɑɗɔ. 

ȸȼ-ɝɚɎɘɑɝɞɔɘɧɑ ɝɔɝɞɑɘɧ ɉȶȽ, Ɏ ɝɎɚɪ ɚɣɑɜɑɐɨ, 

ɘɚɒəɚ ɟɝɗɚɎəɚ ɜɌɓɐɑɗɔɞɨ əɌ ɣɌɝɞɔɣəɚ ȸȼ-

ɝɚɎɘɑɝɞɔɘɧɑ ɔ ɛɚɗəɚɝɞɨɪ ȸȼȾ-ɝɚɎɘɑɝɞɔɘɧɑ.  

ȸ 
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ȾɌɖɚɑ ɐɑɗɑəɔɑ ɚɝəɚɎɌəɚ əɌ ɜɑɖɚɘɑəɐɌɢɔɫɡ 

ɛɜɚɔɓɎɚɐɔɞɑɗɫ ɛɚ ɛɜɚɎɑɐɑəɔɪ ȸȼȾ ɛɌɢɔɑəɞɌɘ 

ɝ ȸȼȾ-ɝɚɎɘɑɝɞɔɘɚɕ ɝɔɝɞɑɘɚɕ ɉȶȽ. ȾɌɖ, ɛɌɢɔ-

ɑəɞɌɘ ɝ ɣɌɝɞɔɣəɚ ȸȼȾ-ɝɚɎɘɑɝɞɔɘɚɕ ɝɔɝɞɑɘɚɕ 

ɉȶȽ ɜɌɓɜɑɤɌɑɞɝɫ ɛɜɚɎɚɐɔɞɨ ɔɝɝɗɑɐɚɎɌəɔɑ Ɏɝɑɡ 

ɟɣɌɝɞɖɚɎ ɞɑɗɌ, ɓɌ ɔɝɖɗɪɣɑəɔɑɘ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ 

(Ɏɑɜɡəɫɫ ɓɚəɌ ɚɞ ɛɚɓɎɚəɖɌ Ƚ1 ɔ Ɏɧɤɑ, əɔɒəɫɫ 

ɓɚəɌ ɚɞ ɛɚɓɎɚəɖɌ L4 ɔ əɔɒɑ). ȻɌɢɔɑəɞɌɘ ɝ ɛɚɗ-

əɚɝɞɨɪ ɝɚɎɘɑɝɞɔɘɧɘɔ ȸȼȾ-ɝɔɝɞɑɘɌɘɔ ɉȶȽ 

ɜɌɓɜɑɤɌɑɞɝɫ ɛɜɚɎɚɐɔɞɨ ɔɝɝɗɑɐɚɎɌəɔɑ Ɏɝɑɡ 

ɟɣɌɝɞɖɚɎ ɞɑɗɌ (ɞɌɖ əɌɓɧɎɌɑɘɌɫ çfull bodyè ɞɚɘɚ-

ɏɜɌɠɔɫ). ȶɜɚɘɑ ɞɚɏɚ, ɣɌɝɞɔɣəɚ ɔ ɛɚɗəɚɝɞɨɪ ȸȼ-

ɝɚɎɘɑɝɞɔɘɧɑ ɝɔɝɞɑɘɧ ɉȶȽ ɜɌɓɗɔɣɌɪɞɝɫ ɛɜɑ-

ɐɑɗɨəɚ ɐɚɛɟɝɞɔɘɚɕ ɘɚɥəɚɝɞɨɪ ɘɌɏəɔɞəɚɏɚ ɛɚɗɫ 

ɞɚɘɚɏɜɌɠɌ. ȶɌɖ ɛɜɌɎɔɗɚ, ɛɜɔ əɌɗɔɣɔɔ ɣɌɝɞɔɣəɚ 

ȸȼ-ɝɚɎɘɑɝɞɔɘɚɕ ɝɔɝɞɑɘɧ ɉȶȽ ɘɌɖɝɔɘɌɗɨəɚ 

ɐɚɛɟɝɞɔɘɌɫ ɘɚɥəɚɝɞɨ ɞɚɘɚɏɜɌɠɌ ɛɜɔ ɛɜɚɎɑɐɑ-

əɔɔ ɔɝɝɗɑɐɚɎɌəɔɫ ɐɚɗɒəɌ ɍɧɞɨ əɑ ɍɚɗɑɑ 1,5 Ⱦɗ. 

Ȼɜɔ əɌɗɔɣɔɔ ɛɚɗəɚɝɞɨɪ ȸȼȾ-ɝɚɎɘɑɝɞɔɘɚɕ ɝɔ-

ɝɞɑɘɧ ɉȶȽ ɐɚɛɟɝɖɌɑɞɝɫ ɚɍɝɗɑɐɚɎɌəɔɑ əɌ ɞɚɘɚ-

ɏɜɌɠɑ ɘɚɥəɚɝɞɨɪ 3 Ⱦɗ. 

Ȼɜɔ ɩɞɚɘ əɑɚɍɡɚɐɔɘɚ ɚɞɘɑɞɔɞɨ, ɣɞɚ ɩəɐɚ-

ɖɌɜɐɔɌɗɨəɧɑ ɩɗɑɖɞɜɚɐɧ ɞɌɖɒɑ ɔɘɑɪɞ ɚɛɔɝɌə-

əɧɑ Ɏɧɤɑ ɜɑɖɚɘɑəɐɌɢɔɔ ɛɜɚɔɓɎɚɐɔɞɑɗɫ ɛɚ 

ɛɜɚɎɑɐɑəɔɪ ȸȼ-ɝɖɌəɔɜɚɎɌəɔɫ. Ȼɚɩɞɚɘɟ ɛɚɗəɚ-

ɝɞɨɪ ȸȼȾ-ɝɚɎɘɑɝɞɔɘɚɕ ɝɔɝɞɑɘɌ ɉȶȽ ɍɟɐɑɞ 

ɞɚɗɨɖɚ ɞɚɏɐɌ, ɖɚɏɐɌ ɔ ɉȶȽ, ɔ ɩəɐɚɖɌɜɐɔɌɗɨəɧɑ 

ɩɗɑɖɞɜɚɐɧ ɟɐɚɎɗɑɞɎɚɜɫɪɞ ɞɜɑɍɚɎɌəɔɫɘ ɛɜɚɔɓ-

Ɏɚɐɔɞɑɗɫ ɐɗɫ ɛɚɗəɚɝɞɨɪ ȸȼȾ-ɝɚɎɘɑɝɞɔɘɧɡ ɝɔ-

ɝɞɑɘ (ɜɑɒɔɘ ɝɖɌəɔɜɚɎɌəɔɫ çfull bodyè, ɘɚɥ-

əɚɝɞɨ ɞɚɘɚɏɜɌɠɌ 3 Ⱦɗ) [14]. Ȯ ɐɜɟɏɔɡ ɎɌɜɔɌəɞɌɡ 

ɝɚɣɑɞɌəɔɫ ɉȶȽ ɔ ɩəɐɚɖɌɜɐɔɌɗɨəɧɡ ɩɗɑɖɞɜɚɐɚɎ 

ɝɔɝɞɑɘɌ ɖɌɜɐɔɚɝɞɔɘɟɗɫɢɔɔ ɍɟɐɑɞ ɣɌɝɞɔɣəɚ 

ȸȼȾ-ɝɚɎɘɑɝɞɔɘɚɕ. 

ȶɌɖ ɒɑ ɛɌɢɔɑəɞɟ ɟɓəɌɞɨ, ɍɑɓɚɛɌɝəɚ ɗɔ ɝ 

ɔɘɛɗɌəɞɔɜɚɎɌəəɧɘ ɑɘɟ ɉȶȽ Ɏɧɛɚɗəɫɞɨ ȸȼȾ? 

ȶɚəɑɣəɚ, ɚɞɎɑɞ əɌ ɩɞɚɞ Ɏɚɛɜɚɝ ɛɌɢɔɑəɞ ɘɚɒɑɞ 

ɟɓəɌɞɨ ɔɓ ɛɚɐɜɚɍəɚɕ ɝɛɜɌɎɚɣəɚɕ ɔəɠɚɜɘɌɢɔɔ, 

ɖɚɞɚɜɌɫ ɛɚɝɞɌɎɗɫɑɞɝɫ ɛɜɚɔɓɎɚɐɔɞɑɗɑɘ Ɏɘɑɝɞɑ ɝ 

ɩɗɑɖɞɜɚɐɌɘɔ ɔ ɝɌɘɔɘ ɉȶȽ. ȺɐəɌɖɚ əɌɔɍɚɗɑɑ 

ɛɚɗəɟɪ ɔəɠɚɜɘɌɢɔɪ ɚ ȸȼȾ-ɝɚɎɘɑɝɞɔɘɚɝɞɔ ɔɘ-

ɛɗɌəɞɔɜɚɎɌəəɚɏɚ ɑɘɟ ɟɝɞɜɚɕɝɞɎɌ ɛɌɢɔɑəɞɟ 

ɐɚɗɒɑə ɛɜɑɐɚɝɞɌɎɔɞɨ ɎɜɌɣ, ɎɧɛɚɗəɔɎɤɔɕ ɚɛɑ-

ɜɌɢɔɪ ɛɚ ɟɝɞɌəɚɎɖɑ ɉȶȽ. ȶɌɖ ɛɜɌɎɔɗɚ, ɛɜɔ 

Ɏɧɛɔɝɖɑ ɎɜɌɣ ɎɧɐɌɑɞ ɛɌɢɔɑəɞɟ ɝɛɑɢɔɌɗɨəɚɑ 

ɘɑɐɔɢɔəɝɖɚɑ ɓɌɖɗɪɣɑəɔɑ, Ɏ ɖɚɞɚɜɚɘ ɟɖɌɓɧɎɌɑɞ 

Ɏɚɓɘɚɒəɚɝɞɨ Ɏɧɛɚɗəɑəɔɫ ɔ ɐɚɛɟɝɞɔɘɧɑ ɛɌɜɌ-

ɘɑɞɜɧ ȸȼȾ. 

ȾɌɖɒɑ, ɑɝɗɔ ɛɌɢɔɑəɞɟ ɔɘɛɗɌəɞɔɜɚɎɌəɌ 

ȸȼȾ-ɝɚɎɘɑɝɞɔɘɌɫ ɝɔɝɞɑɘɌ ɉȶȽ, ɞɚ ɠɔɜɘɌ-

ɛɜɚɔɓɎɚɐɔɞɑɗɨ, ɖɌɖ ɛɜɌɎɔɗɚ, ɎɧɐɌɑɞ ɑɘɟ ɚɝɚɍɟɪ 

ɖɌɜɞɟ ɛɌɢɔɑəɞɌ, Ɏ ɖɚɞɚɜɚɕ ɟɖɌɓɌəɚ, ɣɞɚ ɝɔɝɞɑɘɌ 

ɉȶȽ ɫɎɗɫɑɞɝɫ ȸȼȾ-ɝɚɎɘɑɝɞɔɘɚɕ. Ȼɜɔ ɚɞɝɟɞ-

ɝɞɎɔɔ ɚɛɔɝɌəəɧɡ Ɏɧɤɑ ɐɚɖɟɘɑəɞɚɎ, ɚɛɜɑɐɑɗɔɞɨ 

əɌɗɔɣɔɑ ȸȼȾ-ɝɚɎɘɑɝɞɔɘɚɕ ɝɔɝɞɑɘɧ, Ɏ ɝɗɟɣɌɑ 

əɑɚɍɡɚɐɔɘɚɝɞɔ, ɘɚɒəɚ ɝ ɛɚɘɚɥɨɪ ɝɚɚɞɎɑɞ-

ɝɞɎɟɪɥɔɡ ɜɑəɞɏɑəɚɖɚəɞɜɌɝɞəɧɡ ɘɑɞɚɖ əɌ ɖɚɜ-

ɛɟɝɑ ɉȶȽ ɛɜɔ ɜɑəɞɏɑəɚɝɖɚɛɔɔ (əɌɛɜɔɘɑɜ, ɝɔɘ-

Ɏɚɗɧ çMRIè ɔɗɔ çPTAè), Ɍ ɞɌɖɒɑ ɛɚ əɌɗɔɣɔɪ ɛɗɌ-

ɞɔəɚɎɧɡ ɘɑɞɚɖ-ɖɚɗɑɢ əɌ ɛɜɚɖɝɔɘɌɗɨəɚɕ ɣɌɝɞɔ 

ȸȼ-ɝɚɎɘɑɝɞɔɘɧɡ ɩɗɑɖɞɜɚɐɚɎ (ɜɔɝ. 3). 

ȻɜɚɎɑɐɑəɔɑ ȸȼȾ ɟ ɛɌɢɔɑəɞɌ ɝ ȸȼ-

ɝɚɎɘɑɝɞɔɘɚɕ ɝɔɝɞɑɘɚɕ ɖɌɜɐɔɚɝɞɔɘɟɗɫ-

ɢɔɔ. 

Ȼɑɜɑɐ ɛɜɚɎɑɐɑəɔɑɘ ɛɜɚɢɑɐɟɜɧ ȸȼȾ ɗɪɍɚɕ 

ȸȼ-ɝɚɎɘɑɝɞɔɘɧɕ ɉȶȽ ɐɚɗɒɑə ɍɧɞɨ ɛɑɜɑəɌɝɞɜɚ- 

 

ȼɔɝ. 1 (Fig. 1) 

 

ȼɔɝ. 2 (Fig. 2)  

ȼɔɝ. 1.  ȸȼȾ-ɝɚɎɘɑɝɞɔɘɧɕ ɩɗɑɖɞɜɚɖɌɜɐɔɚɝɞɔ-

ɘɟɗɫɞɚɜ Advisa DR MRI (Medtronic) ɝ ɩɗɑɖɞɜɚ-

ɐɌɘɔ (ɜɔɝɟəɚɖ ɐɚɝɞɟɛɑə əɌ ɔəɞɑɜəɑɞ-ɜɑɝɟɜɝɑ: 

https://www.medtronic.com).  

Fig. 1.  MRI-conditional cardiac pacema ker Advisa 

DR MRI (from Medtronic) with electrodes.  

(Available at: https://www.medtronic.com).  
 

ȼɔɝ. 2.    ȸȼȾ-ɝɚɎɘɑɝɞɔɘɧɕ ɩɗɑɖɞɜɚɖɌɜɐɔɚɝɞɔ-

ɘɟɗɫɞɚɜ Accent DR MRI (St.Jude Medical/Abbot) 

ɝ ɩɗɑɖɞɜɚɐɚɘ (ɜɔɝɟəɚɖ ɐɚɝɞɟɛɑə əɌ ɔəɞɑɜəɑɞ-

ɜɑɝɟɜɝɑ: https://www.cardiovascular.abbott).  

Fig. 2. MRI-conditional cardiac pacemaker Accent 

DR MRI (from St.Jude Medical/Abbot) with elec-

trodes.  

(Available at: https://www.cardiovascular.abbott).  
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ɑə Ɏ ɝɛɑɢɔɌɗɨəɧɕ ɓɌɥɔɞəɧɕ ɜɑɒɔɘ, ɖɚɞɚɜɧɕ 

ɓɌɖɗɪɣɌɑɞɝɫ Ɏ ɛɜɚɎɑɐɑəɔɔ Ɍɝɔəɡɜɚəəɚɕ ɝɞɔɘɟ-

ɗɫɢɔɔ ɝɑɜɐɢɌ ɝ ɚɛɜɑɐɑɗɑəəɚɕ ɣɌɝɞɚɞɚɕ ɔ ɟɎɑɗɔ-

ɣɑəəɚɕ Ɍɘɛɗɔɞɟɐɚɕ ɝɞɔɘɟɗɚɎ [10, 12]. ȾɌɖɟɪ 

ɛɑɜɑəɌɝɞɜɚɕɖɟ ɘɚɒɑɞ Ɏɧɛɚɗəɔɞɨ ɗɔɍɚ ɎɜɌɣ, ɚɍ-

ɗɌɐɌɪɥɔɕ ɝɛɑɢɔɌɗɨəɧɘɔ əɌɎɧɖɌɘɔ ɛɜɚɏɜɌɘ-

ɘɔɜɚɎɌəɔɫ ɔɘɛɗɌəɞɔɜɟɑɘɧɡ ɟɝɞɜɚɕɝɞɎ ɝ ɛɚɘɚ-

ɥɨɪ ɝɛɑɢɔɌɗɨəɚɏɚ ɛɜɔɍɚɜɌ (ɛɜɚɏɜɌɘɘɌɞɚɜɌ), 

ɗɔɍɚ ɝɌɘ ɛɌɢɔɑəɞ ɝ ɛɚɘɚɥɨɪ ɛɚɜɞɌɞɔɎəɚɏɚ 

ȸȼȾ-ɌɖɞɔɎɌɞɚɜɌ (ɑɝɗɔ ȸȼȾ-ɌɖɞɔɎɌɞɚɜ ɔɘɑɑɞɝɫ ɟ 

ɛɌɢɔɑəɞɌ, ɔ ɚə ɚɍɟɣɑə ɔɘ ɛɚɗɨɓɚɎɌɞɨɝɫ), ɐɗɫ 

ɝɌɘɚɝɞɚɫɞɑɗɨəɚɕ ɌɖɞɔɎɌɢɔɔ ɔ ɐɑɓɌɖɞɔɎɌɢɔɔ 

ɜɑɒɔɘɌ ȸȼȾ-ɝɚɎɘɑɝɞɔɘɚɝɞɔ ɉȶȽ (ɜɔɝ. 4). 

ȾɌɖɒɑ ɝɌɘɌ ɛɜɚɢɑɐɟɜɌ ȸȼȾ ɛɌɢɔɑəɞɌɘ ɝ 

ɉȶȽ ɛɜɚɎɚɐɔɞɝɫ ɝ ɐɚɛɚɗəɔɞɑɗɨəɧɘɔ ɘɑɜɌɘɔ 

ɛɜɑɐɚɝɞɚɜɚɒəɚɝɞɔ ð əɑɚɍɡɚɐɔɘ ɛɚɝɞɚɫəəɧɕ 

ɖɚəɞɜɚɗɨ ɏɑɘɚɐɔəɌɘɔɖɔ ɟ ɛɌɢɔɑəɞɌ (ɘɚəɔɞɚɜɔ-

ɜɚɎɌəɔɑ ɉȶȯ, ɛɟɗɨɝɚɖɝɔɘɑɞɜɔɫ, ɘɚəɔɞɚɜɔɜɚɎɌ-

əɔɑ ȬȰ), ɛɑɜɝɚəɌɗ ɖɌɍɔəɑɞɌ ȸȼȾ ɐɚɗɒɑə ɍɧɞɨ 

ɏɚɞɚɎ ɖ ɩɖɝɞɜɑəəɚɕ ɚɝɞɌəɚɎɖɑ ɞɚɘɚɏɜɌɠɌ ɔ ɛɜɚ-

Ɏɑɐɑəɔɪ ɜɑɌəɔɘɌɢɔɚəəɧɡ ɘɑɜɚɛɜɔɫɞɔɕ [11]. 

ȾɌɖɒɑ ɛɜɚɔɓɎɚɐɔɞɑɗɫɘɔ ɉȶȽ ɜɑɖɚɘɑəɐɟɑɞɝɫ 

ɛɜɔɝɟɞɝɞɎɔɑ Ɏ ɖɌɍɔəɑɞɑ ȸȼȾ Ɏɚ Ɏɜɑɘɫ ɛɜɚɎɑɐɑ-

əɔɫ ɔɝɝɗɑɐɚɎɌəɔɫ ɝɛɑɢɔɌɗɔɝɞɌ ɛɚ ɩɗɑɖɞɜɚɖɌɜ-

ɐɔɚɝɞɔɘɟɗɫɢɔɔ ɔ ɛɜɚɏɜɌɘɘɌɞɚɜɌ ɐɗɫ ɩɖɝɞɜɑə-

əɚɕ ɛɜɚɎɑɜɖɔ ɉȶȽ. Ȼɚɝɗɑ ɓɌɎɑɜɤɑəɔɫ ɛɜɚɢɑɐɟ-

ɜɧ ȸȼȾ ɉȶȽ ɐɚɗɒɑə ɍɧɞɨ ɛɜɚɎɑɜɑə əɌ ɛɜɑɐɘɑɞ 

ɐɔɝɠɟəɖɢɔɔ ɔ ɛɑɜɑɎɑɐɑə ɚɍɜɌɞəɚ Ɏ ɚɍɧɣəɧɕ 

ɜɑɒɔɘ ɜɌɍɚɞɧ [6]. Ȼɜɔ əɌɗɔɣɔɔ ɛɚɜɞɌɞɔɎəɚɏɚ 

ȸȼȾ-ɌɖɞɔɎɌɞɚɜɌ, ɍɚɗɨəɚɕ ɘɚɒɑɞ ɝɌɘɚɝɞɚɫɞɑɗɨ-

əɚ ɛɑɜɑɎɑɝɞɔ ɉȶȽ Ɏ ɚɍɧɣəɧɕ ɜɑɒɔɘ ɜɌɍɚɞɧ, 

ɚɐəɌɖɚ ɛɌɢɔɑəɞ ɐɚɗɒɑə Ɏ ɍɗɔɒɌɕɤɑɑ Ɏɜɑɘɫ ɚɍ-

ɜɌɞɔɞɨɝɫ ɖ ɝɛɑɢɔɌɗɔɝɞɟ ɛɚ ɩɗɑɖɞɜɚɖɌɜɐɔɚɝɞɔ-

ɘɟɗɫɢɔɔ ɐɗɫ ɛɚɗəɚɕ ɛɜɚɎɑɜɖɔ ɔɘɛɗɌəɞɔɜɚɎɌə-

əɚɏɚ ɉȶȽ. 

Ⱥɍɝɟɒɐɑəɔɑ. 

ȹɑɝɘɚɞɜɫ əɌ ɌɖɞɔɎəɚɑ Ɏəɑɐɜɑəɔɑ ɛɜɚɔɓ-

Ɏɚɐɔɞɑɗɫɘɔ Ɏ ɖɗɔəɔɣɑɝɖɟɪ ɛɜɌɖɞɔɖɟ ȸȼȾ-

ɝɚɎɘɑɝɞɔɘɧɡ ɝɔɝɞɑɘ ɖɌɜɐɔɚɝɞɔɘɟɗɫɢɔɔ ɔ ɓəɌ-

ɣɔɞɑɗɨəɧɑ ɟɝɛɑɡɔ Ɏ ɩɞɚɕ ɚɍɗɌɝɞɔ, Ɏ əɌɝɞɚɫɥɑɑ 

Ɏɜɑɘɫ ɚɝɞɌɑɞɝɫ əɑɜɑɤɑəəɧɘ ɜɫɐ ɝɛɚɜəɧɡ Ɏɚ-

ɛɜɚɝɚɎ ɔɝɛɚɗɨɓɚɎɌəɔɫ ȸȼȾ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɉȶȽ. 

Ȯɚ-ɛɑɜɎɧɡ, ɚɝɞɌɑɞɝɫ əɑɜɑɤɑəəɚɕ Ɏɚɓɘɚɒ-

əɚɝɞɨ ɝɚɣɑɞɌəɔɫ ȸȼȾ-ɝɚɎɘɑɝɞɔɘɧɡ ɩɗɑɖɞɜɚɐɚɎ 

ɔ ȸȼȾ-ɝɚɎɘɑɝɞɔɘɧɡ ɉȶȽ ɜɌɓəɧɡ ɛɜɚɔɓɎɚɐɔɞɑ-

ɗɑɕ. Ȯ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ ɛɜɚɔɓɎɚɐɔɞɑɗɔ ȸȼȾ-

ɝɚɎɘɑɝɞɔɘɧɡ ɉȶȽ ɛɜɚɎɚɐɫɞ ɔɡ ɖɗɔəɔɣɑɝɖɔɑ ɔ 

ɞɑɡəɔɣɑɝɖɔɑ ɔɝɛɧɞɌəɔɫ ɞɚɗɨɖɚ ɝ ȸȼȾ-

ɝɚɎɘɑɝɞɔɘɧɘɔ ɩɗɑɖɞɜɚɐɌɘɔ ɝɚɍɝɞɎɑəəɚɏɚ ɛɜɚ-

ɔɓɎɚɐɝɞɎɌ ɔ ɞɚɗɨɖɚ ɛɜɔ ɞɌɖɚɘ ɝɚɣɑɞɌəɔɔ ɉȶȽ ɔ 

ɩɗɑɖɞɜɚɐɚɎ ɟ ɛɌɢɔɑəɞɌ ɐɚɛɟɝɖɌɪɞ ɛɜɚɎɑɐɑəɔɑ 

ȸȼȾ, Ɍ ɞɌɖɒɑ Ɏɧɛɚɗəɫɪɞ ɏɌɜɌəɞɔɕəɧɑ ɚɍɫɓɌ-

ɞɑɗɨɝɞɎɌ Ɏ ɝɗɟɣɌɑ ɎɚɓəɔɖəɚɎɑəɔɫ ɖɌɖɔɡ-ɗɔɍɚ 

ɞɑɡəɔɣɑɝɖɔɡ əɑɔɝɛɜɌɎəɚɝɞɑɕ ɉȶȽ ɛɚɝɗɑ ɛɜɚɎɑ-

ɐɑəɔɫ ȸȼȾ. Ȼɜɔ ɝɚɣɑɞɌəɔɔ ȸȼȾ-ɝɚɎɘɑɝɞɔɘɚɏɚ 

ɉȶȽ ɝ ȸȼȾ-ɝɚɎɘɑɝɞɔɘɧɘɔ ɩɗɑɖɞɜɚɐɌɘɔ ɐɜɟɏɚɏɚ 

ɛɜɚɔɓɎɚɐɔɞɑɗɫ, ɠɔɜɘɌ-ɛɜɚɔɓɎɚɐɔɞɑɗɨ əɑ ɐɌɑɞ 

ɜɌɓɜɑɤɑəɔɫ əɌ ɛɜɚɎɑɐɑəɔɑ ȸȼȾ ɔ ɚɞɖɌɓɧɎɌɑɞɝɫ 

ɚɞ ɏɌɜɌəɞɔɕəɧɡ ɚɍɫɓɌɞɑɗɨɝɞɎ ɛɜɔ ɎɚɓəɔɖəɚɎɑ-

əɔɔ  ɖɌɖɔɡ-ɗɔɍɚ  ɞɑɡəɔɣɑɝɖɔɡ  ɛɜɚɍɗɑɘ ɝ ɉȶȽ  Ɏ  

 

ȼɔɝ. 3 (Fig. 3) 

ȼɔɝ. 3.    ȼɑəɞɏɑəɚɖɚəɞɜɌɝɞəɧɑ ɘɑɞɖɔ əɌ ɉȶȽ ɔ 

ɩɗɑɖɞɜɚɐɌɡ (ɚɍɚɓəɌɣɑəɧ ɓɑɗɑəɧɘɔ ɚɎɌɗɌɘɔ) 

ɛɚɐɞɎɑɜɒɐɌɪɞ, ɣɞɚ ɝɔɝɞɑɘɌ ɖɌɜɐɔɚɝɞɔɘɟɗɫ-

ɢɔɔ ɫɎɗɫɑɞɝɫ ȸȼȾ-ɝɚɎɘɑɝɞɔɘɚɕ (ɜɔcɟəɚɖ Ɏ 

ɝɎɚɍɚɐəɚɘ ɐɚɝɞɟɛɑ əɌ ɔəɞɑɜəɑɞ-ɜɑɝɟɜɝɑ: 

https://www.slideshare.net).  

Fig. 3.    Radiopaque marke rs on the pacemaker 

and electrodes (see the ovals outlined with a 

green line) confirm that the pacing system is MRI -

compatible.  

(Available at: https://www.slideshare.net).  

ȼɔɝ. 4 (Fig. 4) 

ȼɔɝ. 4.    ȻɚɜɞɌɞɔɎəɧɕ ɌɖɞɔɎɌɞɚɜ ɜɑɒɔɘɌ ȸȼȾ 

ɐɗɫ ɩɗɑɖɞɜɚɖɌɜɐɔɚɝɞɔɘɟɗɫɞɚɜɚɎ ɖɚɘɛɌəɔɔ 

St.Jude Medical/Abbot (ɜɔɝɟəɚɖ ɐɚɝɞɟɛɑə əɌ 

ɔəɞɑɜəɑɞ-ɜɑɝɟɜɝɑ: 

https://www.cardiovascular.abbott).  

Fig. 4.    Portable MRI mode activator for cardiac 

pacemakers from St. Jude Medical/Abbot. 

(Available  at: https://www.cardiovascular.abbott)  

http://www.rejr.ru/
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ɝɗɟɣɌɑ ɛɜɚɎɑɐɑəɔɫ ȸȼȾ, ɡɚɞɫ ɠɌɖɞɔɣɑɝɖɔ ɞɌɖɌɫ 

ɝɔɝɞɑɘɌ ɉȶȽ ɫɎɗɫɑɞɝɫ ȸȼȾ-ɝɚɎɘɑɝɞɔɘɚɕ. 

Ȯɚ-Ɏɞɚɜɧɡ, ɚɛɜɑɐɑɗɑəəɧɑ ɝɗɚɒəɚɝɞɔ Ɏɚɓ-

əɔɖɌɪɞ Ɏ ɝɔɞɟɌɢɔɫɡ, ɖɚɏɐɌ əɑɚɍɡɚɐɔɘɚ ɝɜɚɣəɚ 

Ɏɧɛɚɗəɔɞɨ ȸȼȾ ɛɌɢɔɑəɞɟ ɝ ȸȼȾ-ɝɚɎɘɑɝɞɔɘɚɕ 

ɝɔɝɞɑɘɚɕ ɉȶȽ (əɌɛɜɔɘɑɜ, ɛɌɢɔɑəɞɟ ɝ ɚɝɞɜɧɘ 

əɌɜɟɤɑəɔɑɘ ɘɚɓɏɚɎɚɏɚ ɖɜɚɎɚɚɍɜɌɥɑəɔɫ) ɔ ɚɞ-

ɝɟɞɝɞɎɟɑɞ Ɏɚɓɘɚɒəɚɝɞɨ ɍɧɝɞɜɚ ɛɑɜɑɎɑɝɞɔ ɉȶȽ Ɏ 

ɓɌɥɔɞəɧɕ ȸȼȾ-ɜɑɒɔɘ (əɑɞ Ɏ ɐɚɝɞɟɛəɚɝɞɔ ɛɜɚ-

ɏɜɌɘɘɌɞɚɜɌ ɐɗɫ ɍɧɝɞɜɚɕ ɛɑɜɑəɌɝɞɜɚɕɖɔ ɉȶȽ). 

Ȯ ɞɌɖɔɡ ɝɔɞɟɌɢɔɫɡ ɎɜɌɣɟ əɑɚɍɡɚɐɔɘɚ ɛɜɔəɔ-

ɘɌɞɨ ɜɑɤɑəɔɑ ɔɗɔ ɓɌɘɑəɫɞɨ ȸȼȾ ɐɜɟɏɔɘɔ ɔɝ-

ɝɗɑɐɚɎɌəɔɫɘɔ (əɌɛɜɔɘɑɜ, ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚ-

ɏɜɌɠɔɑɕ), ɔɗɔ Ɏɧɛɚɗəɫɞɨ ȸȼȾ ɍɑɓ ɛɜɑɐɎɌɜɔ-

ɞɑɗɨəɚɏɚ ɛɑɜɑɛɜɚɏɜɌɘɘɔɜɚɎɌəɔɫ ɉȶȽ ɝ ɜɔɝɖɚɘ 

ɛɚɎɜɑɒɐɑəɔɫ ɔɗɔ Ɏɜɑɘɑəəɚɏɚ ɔəɏɔɍɔɜɚɎɌəɔɫ 

ɉȶȽ ɘɌɏəɔɞəɧɘ ɛɚɗɑɘ ɞɚɘɚɏɜɌɠɌ. 

Ȯ-ɞɜɑɞɨɔɡ, ɚɝɞɌɑɞɝɫ əɑɜɑɤɑəəɚɕ ɛɜɚɍɗɑɘɌ 

ɌɜɞɑɠɌɖɞɚɎ ɚɞ ɉȶȽ ɔ ɩɗɑɖɞɜɚɐɚɎ ɛɜɔ ɛɜɚɎɑɐɑ-

əɔɔ ȸȼȾ ɝɑɜɐɢɌ ɔ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ, ɣɞɚ 

Ɏ ɚɞɐɑɗɨəɧɡ ɝɔɞɟɌɢɔɫɡ ɓəɌɣɔɞɑɗɨəɚ ɓɌɞɜɟɐəɫɑɞ 

ɔəɞɑɜɛɜɑɞɌɢɔɪ ɜɑɓɟɗɨɞɌɞɚɎ ɔɝɝɗɑɐɚɎɌəɔɫ (ɜɔɝ. 

5, 6).  

ȼɑɤɔɞɨ ɚɛɔɝɌəəɧɑ Ɏɧɤɑ ɝɛɚɜəɧɑ Ɏɚɛɜɚ-

ɝɧ ɛɜɚɔɓɎɚɐɔɞɑɗɔ ɉȶȽ əɌɐɑɫɞɝɫ, ɝ ɚɐəɚɕ ɝɞɚ-

ɜɚəɧ, ɝ ɛɚɘɚɥɨɪ Ɏəɑɐɜɑəɔɫ əɚɎɧɡ ɍɑɓɩɗɑɖ-

ɞɜɚɐəɧɡ ȸȼȾ-ɝɚɎɘɑɝɞɔɘɧɡ ɉȶȽ, ɖɚɞɚɜɧɑ əɑɛɚ-

ɝɜɑɐɝɞɎɑəəɚ ɛɜɔɖɜɑɛɗɫɪɞɝɫ ɖ ɩəɐɚɖɌɜɐɟ 

(çNanoStimè Abbot, çMicraè Medtronik), ɝ ɐɜɟɏɚɕ 

ɝɞɚɜɚəɧ, ɝ ɛɚɘɚɥɨɪ Ɏəɑɐɜɑəɔɫ Ɏ ɉȶȽ ɠɟəɖɢɔɔ 

ɌɎɞɚɘɌɞɔɣɑɝɖɚɕ ɐɑɞɑɖɢɔɔ ȸȼ-ɝɖɌəɔɜɚɎɌəɔɫ ɔ 

ɛɑɜɑɖɗɪɣɑəɔɫ Ɏ ɓɌɥɔɞəɧɕ ɜɑɒɔɘ. 

ȳɌɖɗɪɣɑəɔɑ. 

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, əɌ ɛɜɚɞɫɒɑəɔɔ ɛɚɝɗɑɐəɔɡ 

10 ɗɑɞ ɛɜɚɔɓɎɚɐɔɞɑɗɫɘ ɉȶȽ ɟɐɌɗɚɝɨ ɝɚɓɐɌɞɨ ɔ 

Ɏəɑɐɜɔɞɨ Ɏ ɖɗɔəɔɣɑɝɖɟɪ ɛɜɌɖɞɔɖɟ ɛɚɗəɚɝɞɨɪ 

ȸȼȾ-ɝɚɎɘɑɝɞɔɘɧɑ ɝɔɝɞɑɘɧ ɖɌɜɐɔɚɝɞɔɘɟɗɫɢɔɔ. 

ɉɞɚ ɛɚɓɎɚɗɔɗɚ əɌɣɌɞɨ ɛɜɚɎɚɐɔɞɨ ɛɜɚɢɑɐɟɜɟ ȸȼȾ 

ɛɌɢɔɑəɞɌɘ ɝ ȸȼȾ-ɝɚɎɘɑɝɞɔɘɧɘɔ ɉȶȽ ɛɜɌɖɞɔ-

ɣɑɝɖɔ ɍɑɓ ɚɏɜɌəɔɣɑəɔɕ. Ȯ ɞɚ ɒɑ Ɏɜɑɘɫ ɛɑɜɝɚəɌɗ 

ɖɌɍɔəɑɞɚɎ ȸȼȾ ɔ ɝɌɘɔ ɛɌɢɔɑəɞɧ ɝ ȸȼȾ-

ɝɚɎɘɑɝɞɔɘɧɘɔ ɉȶȽ ɐɚɗɒəɧ ɝɚɍɗɪɐɌɞɨ Ɏɝɑ əɑ-

ɚɍɡɚɐɔɘɧɑ ɘɑɜɧ ɍɑɓɚɛɌɝəɚɝɞɔ ɖɌɖ ɛɜɔ ɛɚɐɏɚ-

ɞɚɎɖɑ, ɞɌɖ ɔ ɛɜɔ ɛɜɚɎɑɐɑəɔɔ ɛɜɚɢɑɐɟɜɧ ȸȼȾ. 

ȴɝɞɚɣəɔɖ ɠɔəɌəɝɔɜɚɎɌəɔɫ ɔ  ɖɚəɠɗɔɖɞ 

ɔəɞɑɜɑɝɚɎ. 

ȬɎɞɚɜɧ ɐɌəəɚɕ ɝɞɌɞɨɔ ɛɚɐɞɎɑɜɐɔɗɔ ɚɞɝɟɞ-

ɝɞɎɔɑ ɠɔəɌəɝɚɎɚɕ ɛɚɐɐɑɜɒɖɔ ɔɝɝɗɑɐɚɎɌəɔɫ ɔ 

ɖɚəɠɗɔɖɞɌ ɔəɞɑɜɑɝɚɎ, ɚ ɖɚɞɚɜɧɡ əɑɚɍɡɚɐɔɘɚ 

ɝɚɚɍɥɔɞɨ.
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ȼɔɝ. 5 (Fig. 5) 
 

ȼɔɝ. 6 (Fig. 6)  

ȼɔɝ. 5.   ȸȼȾ ɝɑɜɐɢɌ, ɖɚɜɚəɌɗɨəɌɫ ɛɜɚɑɖɢɔɫ, Ⱦ1-

ɎɓɎɑɤɑəəɌɫ ɝɛɔə-ɩɡɚ ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɨ. 

ȬɜɞɑɠɌɖɞ Ɏ ɛɜɚɑɖɢɔɔ ɔɘɛɗɌəɞɔɜɚɎɌəəɚɏɚ ɉȶȽ 

(ɝɞɜɑɗɖɌ). 

Fig. 5.  Cardiac MRI, frontal projection, T1 -weighted 

spin-echo sequence.  

Artifact in the projection of the implanted cardiac 

pacemaker (arrow).  

ȼɔɝ. 6.  ȸȼȾ ɝɑɜɐɢɌ, ɌɖɝɔɌɗɨəɌɫ ɛɜɚɑɖɢɔɫ, ɏɜɌ-

ɐɔɑəɞəɌɫ TRUFISP ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɨ.   

ȬɜɞɑɠɌɖɞ ɚɞ ɩɗɑɖɞɜɚɐɌ Ɏ Ɏɑɜɡəɑɕ ɛɚɗɚɕ Ɏɑəɑ (ɝɞɜɑɗ-

ɖɌ). 

Fig. 6.  Cardiac MRI, axial projection. Gradient 

TrueFISP sequence. 

Artifact from the electrode in the superior vena cava 

(arrow).  
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ȰȴɀɀȱȼȱȹɂȴȬȷɈȹȬɋ ȰȴȬȯȹȺȽȾȴȶȬ ȯȷȴȺȸ ȯȺȷȺȮȹȺȯȺ ȸȺȳȯȬ:  

ȮȺȳȸȺȲȹȺȽȾȴ ȰȴȹȬȸȴɃȱȽȶȺȵ ȻɉȾ/ȶȾ Ƚ 18F- ɀȾȺȼȰȱȳȺȶȽȴȯȷɊȶȺȳȺȵ 

 

ȻɚɝɞəɚɎ Ȭ.Ȭ.1,2,3, ȶɚəɌɖɚɎɌ Ⱦ.Ȭ.1, ȶɌɗɌɑɎɌ Ȱ.ȭ.1,2, ȭɌɞɌɗɚɎ Ȭ.ȴ.1,  

ȮɔɡɜɚɎɌ ȹ.ȭ.1, Ȼɜɚəɔə ȴ.ȹ.1 

 
ɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. Ȼɚɔɝɖ ɐɚɛɚɗəɔɞɑɗɨəɧɡ ȻɉȾ/ȶȾ ɍɔɚɘɌɜɖɑɜɚɎ, ɚɛɜɑɐɑɗɫɑ-

ɘɧɡ əɌ ɚɝəɚɎɑ ɌəɌɗɔɓɌ ɛɑɜɎɚɕ ɘɔəɟɞɧ ɐɔəɌɘɔɣɑɝɖɚɏɚ ȻɉȾ-ɝɖɌəɔɜɚɎɌəɔɫ, 

ɝɛɚɝɚɍəɧɡ ɛɚɎɧɝɔɞɨ ɝɛɑɢɔɠɔɣəɚɝɞɨ ɔ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɕ 

ɐɔɌɏəɚɝɞɔɖɔ ɏɗɔɚɘ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. Ȯ ɏɜɟɛɛɟ ɔɝɝɗɑɐɚɎɌəɔɫ ɍɧɗɔ Ɏɖɗɪɣɑəɧ ɐɌəəɧɑ 52 ɛɌɢɔ-

ɑəɞɚɎ: 27 ɘɟɒɣɔə, 25 ɒɑəɥɔə, ɎɚɓɜɌɝɞ 18-80 ɗɑɞ, ɘɑɐɔɌəɌ ð 48 ɗɑɞ +12. ȯɔɝɞɚɗɚɏɔɣɑɝɖɔ 

ɩɞɚ ɍɧɗɔ ɏɗɔɚɍɗɌɝɞɚɘɧ (n=19), ɌəɌɛɗɌɝɞɔɣɑɝɖɔɑ Ɍɝɞɜɚɢɔɞɚɘɧ (n=9), ɌəɌɛɗɌɝɞɔɣɑɝɖɔɑ 

ɚɗɔɏɚɐɑəɐɜɚɏɗɔɚɘɧ (n=6), ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɧɑ ɚɗɔɏɚɐɑəɐɜɚɏɗɔɚɘɧ (n=6) ɔ ɐɔɠɠɟɓəɧɑ 

Ɍɝɞɜɚɢɔɞɚɘɧ (n=9). ȶɌɒɐɚɘɟ ɛɌɢɔɑəɞɟ Ɏɧɛɚɗəɑəɚ ȸȼȾ-ɔɝɝɗɑɐɚɎɌəɔɑ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ 

ɛɚ ɝɞɌəɐɌɜɞəɚɘɟ ɛɜɚɞɚɖɚɗɟ (T2, T2-FLAIR, T1, 3D T1 ɝ ɖɚəɞɜɌɝɞəɧɘ ɟɝɔɗɑəɔɑɘ). Ⱥɞɚ-

ɍɜɌəəɧɑ ɛɌɢɔɑəɞɧ ɓɌɞɑɘ ɛɜɚɡɚɐɔɗɔ ȻɉȾ/ȶȾ (ɝɖɌəɑɜ Siemens Truepoint, Siemens 

Medical Solutions,USA) ɝ ɜɌɐɔɚɠɌɜɘɛɜɑɛɌɜɌɞɚɘ 18F-ɀȰȯ ɛɚ ɜɌɓɜɌɍɚɞɌəəɚɘɟ Ɏ ɚɞɐɑɗɑ-

əɔɔ ɐɔəɌɘɔɣɑɝɖɚɘɟ ɛɜɚɞɚɖɚɗɟ. Ƚɍɚɜ ɐɌəəɧɡ əɌɣɔəɌɗɝɫ ɚɐəɚɎɜɑɘɑəəɚ ɝ ɎəɟɞɜɔɎɑəəɧɘ 

ɎɎɑɐɑəɔɑɘ ȼɀȻ Ɏ ɞɑɣɑəɔɑ ɛɚɝɗɑɐɟɪɥɔɡ 40 ɘɔəɟɞ. ȭɧɗɚ ɜɑɖɚəɝɞɜɟɔɜɚɎɌəɚ 34 ɠɜɑɕɘɌ 

ɛɜɚɐɚɗɒɔɞɑɗɨəɚɝɞɨɪ 6ɡ10 ɝ, 6ɡ20 ɝ, 6ɡ30 ɝ, 4ɡ60 ɝ ɔ 12ɡ150 ɝ.  

ȼɑɓɟɗɨɞɌɞɧ. ȴɓ ɛɜɑɐɗɚɒɑəəɧɡ əɚɎɧɡ ȻɉȾ-ɛɌɜɌɘɑɞɜɚɎ əɌɔɍɚɗɑɑ ɟɝɛɑɤəɧɘ ɚɖɌ-

ɓɌɗɝɫ ȴȹ60s (ɔəɐɑɖɝ əɌɖɚɛɗɑəɔɫ, ɟɝɜɑɐəɑəəɧɕ Ɏ ɞɑɣɑəɔɑ ɛɑɜɎɧɡ 60 ɝɑɖɟəɐ ɛɚɝɗɑ ɎɎɑ-

ɐɑəɔɫ 18F-ɀȰȯ), ɖɚɞɚɜɧɕ ɛɚɓɎɚɗɔɗ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɐɚɝɞɚɎɑɜəɚ ɜɌɓɐɑɗɔɞɨ ɏɗɔɚɍɗɌɝɞɚɘɧ 

ɚɞ Ɏɝɑɡ ɚɝɞɌɗɨəɧɡ ɏɔɝɞɚɗɚɏɔɣɑɝɖɔɡ ɛɚɐɞɔɛɚɎ ɏɗɔɚɘ. ȾɌɖ ɐɗɫ ɏɗɔɚɍɗɌɝɞɚɘ ȴȹ60s 

=1.6Ñ0.4, Ɍ ɐɗɫ  ɌəɌɛɗɌɝɞɔɣɑɝɖɔɡ ɚɗɔɏɚɐɑəɐɜɚɏɗɔɚɘ ɝɚɝɞɌɎɔɗ 1.1Ñ0.2, p<0.01. ȭɚɗɑɑ ɞɚ-

ɏɚ, ȴȹ60s ɛɚɓɎɚɗɔɗ ɐɚɝɞɚɎɑɜəɚ ɜɌɓɏɜɌəɔɣɔɞɨ əɑ ɞɚɗɨɖɚ ɏɗɔɚɘɧ Gr.II ɚɞ ɏɗɔɚɘ 

Gr.III+Gr.IV, əɚ ɞɌɖɒɑ ɐɔɠɠɑɜɑəɢɔɜɚɎɌɞɨ ɏɗɔɚɍɗɌɝɞɚɘɧ ɚɞ ɌəɌɛɗɌɝɞɔɣɑɝɖɔɡ Ɍɝɞɜɚɢɔ-

ɞɚɘ (p<0.01) ɔ ɏɗɔɚɍɗɌɝɞɚɘɧ ɚɞ ɌəɌɛɗɌɝɞɔɣɑɝɖɔɡ ɔ ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɧɡ ɚɗɔɏɚɐɑəɐɜɚ-

ɏɗɔɚɘ (p<0.05 ɔ p<0.01 ɝɚɚɞɎɑɞɝɞɎɑəəɚ). ȺɖɌɓɌɗɚɝɨ, ɣɞɚ Ɏ ɘɚɘɑəɞ ɛɚɝɞɟɛɗɑəɔɫ Ɏ ɘɚɓɏ 

ɛɑɜɎɚɏɚ ɍɚɗɪɝɌ ȼɀȻ Ɏɝɑ ɞɔɛɧ ɏɗɔɚɘ ɔɘɑɗɔ ȴȹ60s>1.0, ɛɜɔ ɩɞɚɘ ɑɏɚ ɔɞɚɏɚɎɚɑ əɌɖɚɛɗɑ-

əɔɑ ɘɚɏɗɚ ɍɧɞɨ əɔɒɑ, ɣɑɘ ɟ ɔəɞɌɖɞəɚɕ ɞɖɌəɔ. Ȯɚɓɘɚɒəɚɕ ɛɜɔɣɔəɚɕ ɩɞɚɏɚ ɠɑəɚɘɑəɌ 

ɘɚɒɑɞ ɍɧɞɨ ɚɛɟɡɚɗɑɎɧɕ əɑɚɌəɏɔɚɏɑəɑɓ, ɜɌɓɎɔɎɌɪɥɔɕɝɫ ɐɌɒɑ Ɏ ɝɗɟɣɌɑ ɏɗɔɚɘ əɔɓɖɚɕ 

ɝɞɑɛɑəɔ ɓɗɚɖɌɣɑɝɞɎɑəəɚɝɞɔ. 

ȳɌɖɗɪɣɑəɔɑ. ȴɝɛɚɗɨɓɚɎɌəɔɑ ɛɜɑɐɗɚɒɑəəɚɕ ɘɑɞɚɐɔɖɔ ɔɝɝɗɑɐɚɎɌəɔɫ ɛɌɢɔɑəɞɚɎ ɝ 

ɏɗɔɚɘɌɘɔ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɔ ɌəɌɗɔɓɌ ɛɚɗɟɣɑəəɧɡ ɐɌəəɧɡ ɝ Ɏɧɐɑɗɑəɔɑɘ əɚɎɧɡ ȻɉȾ-

ɍɔɚɘɌɜɖɑɜɚɎ, ɝɟɥɑɝɞɎɑəəɚ ɛɚɎɧɤɌɑɞ ɖɌɣɑɝɞɎɚ ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɏɗɔɚɘ 

ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ 18F-ɀȰȯ, Ɍ ɞɌɖɒɑ ɛɚɓɎɚɗɫɑɞ ɝɚɖɜɌɞɔɞɨ Ɏɜɑɘɫ ɔɝɝɗɑɐɚɎɌəɔɫ ɚɐəɚɏɚ 

ɛɌɢɔɑəɞɌ ɍɑɓ ɛɚɞɑɜɔ ɝɛɑɢɔɠɔɣəɚɝɞɔ ɔ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɔ ɐɔɌɏəɚɝɞɔɖɔ. 

 

ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: 18F -ɠɞɚɜɐɑɓɚɖɝɔɏɗɪɖɚɓɌ, ɐɔəɌɘɔɣɑɝɖɌɫ ȻɉȾ/ȶȾ, ɏɗɔɚɘɌ, ɠɌɜ-

ɘɌɖɚɖɔəɑɞɔɖɌ. 
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DIFFERENTIAL DIAGNOSIS OF BRAIN GLIOMAS: THE POSSIBILITIES OF DYNAMIC 

PET-CT WITH 18F-FLUORODEOXYGLUCOSE 

 

Postnov A.A. 1,2,3, Konakova T.A. 1, Kalaeva D.B. 1,2, Batalov A.I. 1,  

Vikhrova N.B. 1, Pronin I.N.1 

 
urpose.  The aim of this prospective study, which included the an alysis of data from 

52 patients with primary brain gliomas, was to look for additional PET -CT bi-

omarkers determined on the basis of the analysis of the first minute of dynamic 

PET scanning in order to increase the specificity and sensitivity of differentia l diagnosis of 

gliomas. 18F -FDG was administered simultaneously with the data collection began.  

Materials and methods.  The study group included data of 52 patients, 27 men, 25 

women, age 18 -80 years, median 48 years + 12. Histologically, these were gliobla stomas (n= 

19), anaplastic astrocytomas (n=9), anaplastic oligodendrogliomas (n= 6), benign oligoden-

drogliomas (n= 6), and diffuse astrocytomas (n=9). Each patient underwent a standard brain 

MR- study (T2, T2 -FLAIR, T1, 3D T1 with contrast enhancement). Th e selected patients then 

underwent PET -CT examination (Siemens Truepoint scanner, Siemens Medical Solutions, 

USA) with radiopharmaceutical 18F -FDG according to the dynamic protocol developed in the 

our department. Data collection started simultaneously wit h intravenous administration of 

radiotracer for the next 40 minutes. 34 frames of 6X10 sec, 6x20 sec, 6x30 sec, 4x60 sec 

and 12x150 sec were reconstructed.  

Results.  Among the proposed new PET parameters, T/N60s (accumulation index av-

eraged over the first 6 0 seconds after the administration of 18 F -FDG) turned out to be the 

most successful, which made it possible to statistically reliably separate glioblastomas from 

all other histological subtypes of gliomas. Thus, for glioblastomas, T/N60s = 1.6 Ñ 0.4, and 

for anaplastic oligodendrogliomas, it was 1.1 Ñ 0.2, p<0.01. Moreover, T/N60s made it pos-

sible to reliably differentiate not only Gr. II from gliomas Gr.III + Gr.IV, but also to differenti-

ate glioblastomas from anaplastic astrocytomas (p<0.01) and glioblas tomas from anaplastic 

and benign oligodendrogliomas (p<0.05 and p<0.01, respectively). All types of gliomas had 

an T/N60s>1.0, while its final accumulation could be lower than in intact tissue. A possible 

reason for this phenomenon may be tumor neoangiogen esis, which develops even in the 

case of low -grade gliomas.  

Conclusion.  The use of the proposed technique for studying patients with brain gli-

omas and analyzing the data obtained with the new PET biomarkers significantly improves 

the quality of differentia l diagnosis of gliomas using 18F -FDG. It also allows reducing the 

study time for one patient without losing the specificity and sensitivity of diagnosis.  
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ɔɠɠɑɜɑəɢɔɌɗɨəɌɫ ɐɔɌɏəɚɝɞɔɖɌ ɏɗɔɚɘ 

ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɘɑɞɚɐɚɘ ɛɚɓɔɞɜɚəəɚ-

ɩɘɔɝɝɔɚəəɚɕ ɞɚɘɚɏɜɌɠɔɔ ɔɘɑɑɞ ɐɚɗ-

ɏɟɪ ɔɝɞɚɜɔɪ ɔ ɛɜɚɎɚɐɔɞɝɫ ɝ 80-ɡ ɏɚ-

ɐɚɎ ɁɁ ɎɑɖɌ [1], ɛɜɔ ɩɞɚɘ əɌɔɍɚɗɑɑ 

ɜɌɝɛɜɚɝɞɜɌəɑəəɧɘɔ ɜɌɐɔɚɠɌɜɘɛɜɑɛɌɜɌɞɌɘɔ 

(ȼɀȻ) ɫɎɗɫɪɞɝɫ ɠɞɚɜɐɑɓɚɖɝɔɏɗɪɖɚɓɌ, ɘɑɣɑəəɌɫ 

ɜɌɐɔɚɔɓɚɞɚɛɚɘ 18F, ɔ ɖɗɪɣɑɎɧɑ Ɍɘɔəɚɖɔɝɗɚɞɧ: 

ɘɑɞɔɚəɔə, ɘɑɣɑəəɧɕ ɔɓɚɞɚɛɚɘ 11C, ɔ ɠɞɚɜɩɞɔ-

ɗɞɔɜɚɓɔə, ɘɑɣɑəəɧɕ 18F. ȻɑɜɎɧɕ ɜɌɐɔɚɠɌɜɘ-

ɛɜɑɛɌɜɌɞ ɛɚɖɌɓɧɎɌɑɞ ɛɚɞɜɑɍəɚɝɞɨ ɚɛɟɡɚɗɔ Ɏ 

ɏɗɪɖɚɓɑ, ɣɌɝɞɚ ɐɑɘɚəɝɞɜɔɜɟɫ ɛɚɎɧɤɑəəɧɕ ɘɑ-

ɞɌɍɚɗɔɓɘ (ɩɠɠɑɖɞ ȮɌɜɍɟɜɏɌ [2]) Ɏ ɓɗɚɖɌɣɑɝɞɎɑə-

əɧɡ əɚɎɚɚɍɜɌɓɚɎɌəɔɫɡ, Ɍ ɐɎɌ ɐɜɟɏɔɡ ȼɀȻ ɔɘɑ-

ɪɞ əɑɝɖɚɗɨɖɚ ɘɑɞɌɍɚɗɔɣɑɝɖɔɡ ɛɟɞɑɕ ɛɚɝɞɟɛɗɑ-

əɔɫ Ɏ ɘɚɓɏ [3]. ȻɚɎɧɤɑəəɚɑ ɛɚɞɜɑɍɗɑəɔɑ Ɍɘɔ-

əɚɖɔɝɗɚɞɧ ɚɞəɚɝɔɞɑɗɨəɚ ɓɐɚɜɚɎɧɡ ɘɚɓɏɚɎɧɡ 

ɞɖɌəɑɕ ɛɜɔəɫɞɚ ɝɎɫɓɧɎɌɞɨ ɝ ɛɜɚɢɑɝɝɚɘ ɝɔəɞɑɓɌ 
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ɘɑɘɍɜɌə, ɛɜɚɗɔɠɑɜɌɞɔɎəɧɘ ɜɚɝɞɚɘ ɔ ɌɖɞɔɎ-

əɧɘ ɐɑɗɑəɔɑɘ ɏɗɔɚɘəɧɡ ɖɗɑɞɚɖ. 

ȴɓɟɣɑəɔɑ ɛɜɚɏəɚɝɞɔɣɑɝɖɚɕ ɢɑəəɚɝɞɔ 18F-

ɀȰȯ ɔ 11C-ɘɑɞɔɚəɔəɌ Ɏ ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɕ 

ɐɔɌɏəɚɝɞɔɖɑ ɏɗɔɌɗɨəɧɡ əɚɎɚɚɍɜɌɓɚɎɌəɔɕ ɏɚɗɚɎ-

əɚɏɚ ɘɚɓɏɌ əɑ ɎɧɫɎɔɗɚ ɚɐəɚɓəɌɣəɚɏɚ ɗɔɐɑɜɌ. Ȯ 

ɗɔɞɑɜɌɞɟɜɑ ɘɚɒəɚ əɌɕɞɔ ɛɜɚɞɔɎɚɜɑɣɔɎɧɑ Ɏɧ-

Ɏɚɐɧ ɚɞəɚɝɔɞɑɗɨəɚ ɔəɠɚɜɘɌɞɔɎəɚɝɞɔ Ɏɧɤɑ-

ɚɛɔɝɌəəɧɡ ɜɌɐɔɚɠɌɜɘɛɜɑɛɌɜɌɞɚɎ. ȾɌɖ Kim et 

al. [4] ɝɣɔɞɌɑɞ, ɣɞɚ ɘɑɞɔɚəɔə ɫɎɗɫɑɞɝɫ ɗɟɣɤɔɘ 

ɐɔɌɏəɚɝɞɔɣɑɝɖɔɘ ɘɌɜɖɑɜɚɘ, Ɏ ɞɚ Ɏɜɑɘɫ ɖɌɖ 

Singhal et al. [5] Ɏ ɝɎɚɑɕ ɜɌɍɚɞɑ ɛɜɔɤɗɔ ɖ ɎɧɎɚ-

ɐɟ ɚ ɞɚɘ, ɣɞɚ Ɏ ɝɗɟɣɌɑ əɌɖɚɛɗɑəɔɫ ɖɚəɞɜɌɝɞəɚɏɚ 

ɛɜɑɛɌɜɌɞɌ əɌ ȸȼȾ, ɔɝɛɚɗɨɓɚɎɌəɔɑ 18F-ɀȰȯ ɝ 

ɢɑɗɨɪ ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɏɗɔɚɘ 

ɘɚɓɏɌ ɍɚɗɑɑ ɚɛɜɌɎɐɌəɚ. Ȯ ɛɟɍɗɔɖɌɢɔɔ Borbery et 

al. [6] 18F -ɀȰȯ ɛɜɚɐɑɘɚəɝɞɜɔɜɚɎɌɗɌ ɛɜɑɔɘɟɥɑ-

ɝɞɎɚ Ɏ ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɕ ɐɔɌɏəɚɝɞɔɖɑ ɐɚɍɜɚ-

ɖɌɣɑɝɞɎɑəəɧɡ ɔ ɓɗɚɖɌɣɑɝɞɎɑəəɧɡ ɏɗɔɚɘ, ɚɝɚ-

ɍɑəəɚ Ɏ ɞɑɡ ɝɗɟɣɌɫɡ, ɏɐɑ ɛɚɏɗɚɥɑəɔɑ ȼɀȻ Ɏ ɚɛɟ-

ɡɚɗɫɡ ɝɜɌɎəɔɎɌɑɞɝɫ ɝ ɛɚɏɗɚɥɑəɔɑɘ Ɏ ɍɑɗɚɘ Ɏɑ-

ɥɑɝɞɎɑ. Manabe et al. [7] ɚɢɑəɔɎɌɪɞ ɖɌɣɑɝɞɎɚ 

ɐɔɌɏəɚɝɞɔɖɔ əɌ ɚɝəɚɎɑ ɔɝɛɚɗɨɓɚɎɌəɔɫ ɩɞɔɡ 

ɐɎɟɡ ȼɀȻ ɖɌɖ ɝɚɛɚɝɞɌɎɔɘɚɑ. ȱɝɞɨ ɚɛɟɍɗɔɖɚɎɌə-

əɧɑ ɐɌəəɧɑ, ɏɐɑ   ȻɉȾ-ɔɝɝɗɑɐɚɎɌəɔɑ ɝ 18F-ɀȰȯ 

ɚɖɌɓɌɗɚɝɨ ɔəɠɚɜɘɌɞɔɎəɧɘ Ɏ ɐɔɠɠɑɜɑəɢɔɌɗɨ-

əɚɕ ɐɔɌɏəɚɝɞɔɖɑ ɏɗɔɚɍɗɌɝɞɚɘ ɔ ɛɑɜɎɔɣəɧɡ 

ɗɔɘɠɚɘ ɂȹȽ [8]. ȴəɞɑɜɑɝəɧɘ, ɝ ɞɚɣɖɔ ɓɜɑəɔɫ 

ɝɜɌɎəɑəɔɫ ɔəɠɚɜɘɌɞɔɎəɚɝɞɔ 18F-ɀȰȯ ɔ 11Ƚ-

ɘɑɞɔɚəɔəɌ, ɘɚɒɑɞ ɜɌɝɝɘɌɞɜɔɎɌɞɨɝɫ ɘɑɞɌ-ɚɍɓɚɜ, 

ɛɜɑɐɝɞɌɎɗɑəəɧɕ Katsanos et al. [9] əɌ ɚɝəɚɎɑ 

ɌəɌɗɔɓɌ 13-ɞɔ ɔɝɝɗɑɐɚɎɌəɔɕ ɝ ɠɞɚɜɐɑɓɚɖɝɔɏɗɪ-

ɖɚɓɚɕ ɔ 15-ɞɔ ɔɝɝɗɑɐɚɎɌəɔɕ ɝ ɌɘɔəɚɖɔɝɗɚɞɌɘɔ. 

ȬɎɞɚɜɧ ɚɍɓɚɜɌ ɟɖɌɓɧɎɌɪɞ əɌ ɛɜɑɔɘɟɥɑɝɞɎɌ 

Ɍɘɔəɚɖɔɝɗɚɞɧ Ɏ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɔ (94% ɐɗɫ 

11Ƚ-ɘɑɞɔɚəɔəɌ ɛɜɚɞɔɎ 63% ɟ 18F-ɀȰȯ) ɐɔɌɏəɚ-

ɝɞɔɖɔ, əɚ ɘɑəɨɤɑɕ ɝɛɑɢɔɠɔɣəɚɝɞɔ ɛɚ ɝɜɌɎəɑ-

əɔɪ ɝ 18F-ɀȰȯ (55% ɛɜɚɞɔɎ 89% ɝɚɚɞɎɑɞɝɞɎɑə-

əɚ). 

ȹɑɝɘɚɞɜɫ əɌ ɜɌɓəɔɢɟ əɌɍɗɪɐɌɑɘɧɡ ɘɑɞɌ-

ɍɚɗɔɣɑɝɖɔɡ ɛɜɚɢɑɝɝɚɎ, ɖɚɞɚɜɧɑ ɗɑɒɌɞ Ɏ ɚɝəɚɎɑ 

əɌɖɚɛɗɑəɔɫ ɜɌɓɗɔɣəɧɡ ȼɀȻ, ɘəɚɏɔɑ ɌɎɞɚɜɧ 

ɟɖɌɓɧɎɌɪɞ əɌ əɌɗɔɣɔɑ ɖɚɜɜɑɗɫɢɔɚəəɧɡ ɎɓɌɔ-

ɘɚɝɎɫɓɑɕ ɘɑɒɐɟ ɛɚɏɗɚɥɑəɔɑɘ ɏɗɪɖɚɓɧ ɔ ɘɑɞɔ-

ɚəɔəɌ [10, 11] Ɏ ɚɛɟɡɚɗɔ, ɛɜɔ ɩɞɚɘ, Ɏ ɚɞɗɔɣɔɑ ɚɞ 

ɘɑɞɔɚəɔəɌ, ɛɚɎɧɤɑəəɚɑ əɌɖɚɛɗɑəɔɑ 18F-ɀȰȯ 

əɌɍɗɪɐɌɑɞɝɫ ɛɜɑɔɘɟɥɑɝɞɎɑəəɚ Ɏ ɌəɌɛɗɌɝɞɔɣɑ-

ɝɖɚɘ ɚɛɟɡɚɗɑɎɚɘ ɖɚɘɛɚəɑəɞɑ [12].  

Ȯ ɗɔɞɑɜɌɞɟɜɑ ɎɝɞɜɑɣɌɪɞɝɫ ɔɝɝɗɑɐɚɎɌəɔɫ, 

ɏɐɑ ɔɝɛɚɗɨɓɚɎɌɗɔɝɨ ɚɍɌ ȼɀȻ Ɏ ɖɚɘɍɔəɌɢɔɔ ɐɗɫ 

ɟɗɟɣɤɑəɔɫ ɞɚɣəɚɝɞɔ ɐɔɌɏəɚɝɞɔɖɔ ɏɗɔɚɘ əɔɓɖɚɕ 

ɔ Ɏɧɝɚɖɚɕ ɝɞɑɛɑəɔ ɓɗɚɖɌɣɑɝɞɎɑəəɚɝɞɔ [13].  

Ȱɗɫ ɛɚɎɧɤɑəɔɫ ɖɌɣɑɝɞɎɌ ɐɔɌɏəɚɝɞɔɖɔ 

ɏɗɔɚɘ ɘɚɓɏɌ ɛɜɑɐɛɜɔəɔɘɌɪɞɝɫ ɛɚɛɧɞɖɔ ɔɝ-

ɛɚɗɨɓɚɎɌəɔɫ əɑ ɞɚɗɨɖɚ ɜɌɓəɧɡ ȼɀȻ, əɚ ɞɌɖɒɑ 

ɛɜɔɘɑəɑəɔɑ ɜɌɓɗɔɣəɧɡ ɌɗɏɚɜɔɞɘɚɎ ɝɑɏɘɑəɞɌ-

ɢɔɔ ɐɗɫ ɎɧɍɚɜɌ ɚɍɗɌɝɞɔ ɔəɞɑɜɑɝɌ (VOI) ɐɗɫ ɛɚ-

ɝɗɑɐɟɪɥɑɏɚ ɌəɌɗɔɓɌ [14], Ɏ ɞɚɘ ɣɔɝɗɑ ɝ ɔɝɛɚɗɨ-

ɓɚɎɌəɔɑɘ ɐɔɠɠɟɓɔɚəəɚ-ɞɑəɓɚɜəɚɕ ȸȼȾ (ȰȾȴ) 

[15]. Ȯ ɜɌɍɚɞɑ Yamaguchi et al. [16], əɌ ɛɜɔɘɑɜɑ 

2 ɛɌɢɔɑəɞɚɎ ɝ ɚɗɔɏɚɐɑəɐɜɚɏɗɔɌɗɨəɧɘɔ əɚɎɚɚɍ-

ɜɌɓɚɎɌəɔɫɘɔ, ɝɜɌɎəɔɎɌɗɔɝɨ ɜɑɓɟɗɨɞɌɞɧ ɝɞɑɜɑɚ-

ɞɌɖɝɔɣɑɝɖɚɕ ɍɔɚɛɝɔɔ, ɘɌɞɑɜɔɌɗɧ ɐɗɫ ɖɚɞɚɜɚɕ 

ɍɧɗɔ Ɏɓɫɞɧ Ɏ ɘɑɝɞɌɡ ɘɌɖɝɔɘɌɗɨəɚɏɚ əɌɖɚɛɗɑ-

əɔɫ 18F-ɀȰȯ ɔ 11C-ɘɑɞɔɚəɔəɌ Ɏ ɚɛɟɡɚɗɔ. Ȯ ɜɑ-

ɓɟɗɨɞɌɞɑ ɛɜɚɎɑɐɑəəɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɍɧɗɚ Ɏɧ-

ɫɝəɑəɚ, ɣɞɚ Ɏ ɟɣɌɝɞɖɑ ɛɌɞɚɗɚɏɔɣɑɝɖɚɕ ɞɖɌəɔ, 

ɎɧɍɜɌəəɚɕ Ɏ ɘɑɝɞɑ ɏɔɛɑɜɘɑɞɌɍɚɗɔɓɘɌ 11Ƚ-

ɘɑɞɔɚəɔəɌ, ɚɍəɌɜɟɒɔɗɔ ɚɗɔɏɚɐɑəɐɜɚɏɗɔɚɘɟ 

(WHO Grade II), Ɍ Ɏ ɝɗɟɣɌɫɡ ɝ ɛɚɎɧɤɑəəɧɘ 

əɌɖɚɛɗɑəɔɑɘ 18F-ɀȰȯ ɍɧɗɔ ɛɚɗɟɣɑəɧ ɠɜɌɏɘɑə-

ɞɧ ɌəɌɛɗɌɝɞɔɣɑɝɖɚɕ ɏɗɔɚɘɧ.  

Ƚɗɑɐɟɑɞ ɚɞɘɑɞɔɞɨ, ɣɞɚ Ɏ  ɍɚɗɨɤɔəɝɞɎɑ ɛɟɍ-

ɗɔɖɌɢɔɕ, ɛɚɝɎɫɥɑəəɧɡ ɛɜɔɘɑəɑəɔɪ ȻɉȾ/ȶȾ c 

18F -ɀȰȯ, ɌɎɞɚɜɧ ɔɝɝɗɑɐɚɎɌəɔɕ ɚɛɔɜɌɗɔɝɨ, ɖɌɖ 

ɛɜɌɎɔɗɚ, əɌ ɜɑɞɜɚɝɛɑɖɞɔɎəɧɑ ɐɌəəɧɑ, ɝɚɍɜɌə-

əɧɑ Ɏ ɖɗɔəɔɖɑ, ɔɝɛɚɗɨɓɟɫ ɛɜɔ ɌəɌɗɔɓɑ ɝɞɌə-

ɐɌɜɞəɧɑ ɖɗɔəɔɣɑɝɖɔɑ ɘɑɞɚɐɧ ɖɎɌəɞɔɠɔɖɌɢɔɔ 

ȻɉȾ/ȶȾ ɐɌəəɧɡ ɞɌɖɔɑ, ɖɌɖ ɝɞɌəɐɌɜɞɔɓɚɎɌəəɧɕ 

ɟɜɚɎɑəɨ əɌɖɚɛɗɑəɔɫ (SUV), ɗɔɍɚ ɔəɐɑɖɝ əɌɖɚɛ-

ɗɑəɔɫ (ȴȹ) ɜɌɐɔɚɠɌɜɘɛɜɑɛɌɜɌɞɌ, ɜɌɝɝɣɔɞɧɎɌ-

ɑɘɧɑ  əɌ ɚɝəɚɎɑ ɌɛɛɜɚɖɝɔɘɌɢɔɔ ɖɜɔɎɚɕ əɌɖɚɛ-

ɗɑəɔɫ ȼɀȻ Ɏ ɛɜɚɘɑɒɟɞɖɑ Ɏɜɑɘɑəɔ ɘɑɒɐɟ 20 ɔ 

40 ɘɔəɟɞɌɘɔ ɝɖɌəɔɜɚɎɌəɔɫ ɛɚɝɗɑ ɑɏɚ Ɏəɟɞɜɔ-

Ɏɑəəɚɏɚ ɎɎɑɐɑəɔɫ. Ȯ ɔɞɚɏɑ ɜɑɓɟɗɨɞɌɞɚɘ ȻɉȾ-

ɔɝɝɗɑɐɚɎɌəɔɫ ɫɎɗɫɗɚɝɨ ɚɏɜɌəɔɣɑəəɚɑ ɣɔɝɗɚ ɛɌ-

ɜɌɘɑɞɜɚɎ, ɡɌɜɌɖɞɑɜɔɓɟɪɥɑɑ ɠɔəɌɗɨəɚɑ çɜɌɎəɚ-

Ɏɑɝəɚɑè əɌɖɚɛɗɑəɔɑ ȼɀȻ Ɏ ɓɚəɑ ɔəɞɑɜɑɝɌ. 

ɂɑɗɨɪ əɌɝɞɚɫɥɑɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɫɎɗɫɗɚɝɨ 

ɔɓɟɣɑəɔɑ ɘɑɞɌɍɚɗɔɓɘɌ 18F-ɀȰȯ Ɏ ɏɗɔɚɘɑ ɔ ɔə-

ɞɌɖɞəɚɕ ɞɖɌəɔ ɘɚɓɏɌ əɌ ɚɝəɚɎɑ ɔɝɛɚɗɨɓɚɎɌəɔɫ 

ɐɔəɌɘɔɣɑɝɖɚɏɚ ȻɉȾ/ȶȾ-ɝɖɌəɔɜɚɎɌəɔɫ, əɌɣɔəɌɫ 

ɝ ɘɚɘɑəɞɌ ɎɎɑɐɑəɔɫ ȼɀȻ ɔ Ɏ ɞɑɣɑəɔɑ ɛɚɝɗɑɐɟ-

ɪɥɔɡ 40 ɘɔəɟɞ, ɝ Ɏɧɐɑɗɑəɔɑɘ ɔ ɌəɌɗɔɓɚɘ əɚ-

Ɏɧɡ ɠɌɜɘɌɖɚɖɔəɑɞɔɣɑɝɖɔɡ ɛɌɜɌɘɑɞɜɚɎ, ɝɛɚ-

ɝɚɍəɧɡ, ɛɚ əɌɤɑɘɟ ɘəɑəɔɪ, ɍɚɗɑɑ ɛɚɗəɚ ɚɛɔ-

ɝɧɎɌɞɨ ɖɌɜɞɔəɟ əɌɖɚɛɗɑəɔɫ ȼɀȻ ɔ ɟɗɟɣɤɔɞɨ 

ɐɔɠɠɑɜɑəɢɔɌɗɨəɟɪ ɐɔɌɏəɚɝɞɔɖɟ ɏɗɔɌɗɨəɧɡ əɚ-

ɎɚɚɍɜɌɓɚɎɌəɔɕ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. 

Ȯ ɔɝɝɗɑɐɚɎɌəɔɑ ɍɧɗɔ Ɏɖɗɪɣɑəɧ ɛɌɢɔɑəɞɧ, 

ɟ ɖɚɞɚɜɧɡ ɛɚ ɐɌəəɧɘ ȸȼȾ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɍɧɗɚ 

ɛɚɐɚɓɜɑəɔɑ əɌ ɛɑɜɎɔɣəɚɑ ɝɟɛɜɌɞɑəɞɚɜɔɌɗɨəɚɑ 

ɚɍɜɌɓɚɎɌəɔɑ ɏɗɔɌɗɨəɚɏɚ ɜɫɐɌ. Ȯ ɏɜɟɛɛɟ ɔɝɝɗɑ-

ɐɚɎɌəɔɫ ɍɧɗɔ Ɏɖɗɪɣɑəɧ ɐɌəəɧɑ 52 ɛɌɢɔɑəɞɚɎ: 

27 ɘɟɒɣɔə, 25 ɒɑəɥɔə, ɎɚɓɜɌɝɞ 18-80 ɗɑɞ, ɘɑ-

ɐɔɌəɌ ð 48 ɗɑɞ +12. ȯɔɝɞɚɗɚɏɔɣɑɝɖɌɫ ɡɌɜɌɖɞɑɜɔ-

ɝɞɔɖɌ ɏɗɔɚɘ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɛɜɑɐɝɞɌɎɗɑəɌ Ɏ 

ɞɌɍɗɔɢɑ ʈ 1.  

ȶɌɒɐɚɘɟ ɛɌɢɔɑəɞɟ Ɏɧɛɚɗəɑəɚ ȸȼ-

ɔɝɝɗɑɐɚɎɌəɔɑ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɛɚ ɝɞɌəɐɌɜɞəɚɘɟ 

ɛɜɚɞɚɖɚɗɟ (T2, T2-FLAIR, T1, 3D T1 ɝ ɖɚəɞɜɌɝɞ-

əɧɘ ɟɝɔɗɑəɔɑɘ). ȺɞɚɍɜɌəəɧɑ ɛɌɢɔɑəɞɧ ɓɌɞɑɘ 

ɛɜɚɡɚɐɔɗɔ ȻɉȾ/ȶȾ (ɝɖɌəɑɜ Siemens Truepoint, 

Siemens Medical Solutions,USA) ɝ ɜɌɐɔɚɠɌɜɘ-

ɛɜɑɛɌɜɌɞɚɘ 18F-ɀȰȯ ɛɚ ɜɌɓɜɌɍɚɞɌəəɚɘɟ Ɏ ɚɞ-

ɐɑɗɑəɔɔ ɐɔəɌɘɔɣɑɝɖɚɘɟ ɛɜɚɞɚɖɚɗɟ. Ƚɍɚɜ ɐɌə-

əɧɡ əɌɣɔəɌɗɝɫ ɚɐəɚɎɜɑɘɑəəɚ ɝ ɎəɟɞɜɔɎɑəəɧɘ 

ɎɎɑɐɑəɔɑɘ ȼɀȻ Ɏ ɞɑɣɑəɔɑ ɛɚɝɗɑɐɟɪɥɔɡ 40 ɘɔ-

əɟɞ.  ȭɧɗɚ  ɜɑɖɚəɝɞɜɟɔɜɚɎɌəɚ  34  ɠɜɑɕɘɌ  ɛɜɚ- 
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ɐɚɗɒɔɞɑɗɨəɚɝɞɨɪ 6ɡ10 ɝ, 6ɡ20 ɝ, 6ɡ30 ɝ, 4ɡ60 ɝ 

ɔ 12ɡ150 ɝ. Ȱɗɫ ɜɑɖɚəɝɞɜɟɖɢɔɔ ɔɓɚɍɜɌɒɑəɔɕ 

ɛɜɔɘɑəɫɗɝɫ OSEM 3D-Ɍɗɏɚɜɔɞɘ. Ȯ ɐɌɗɨəɑɕɤɑɘ 

ɐɔɌɏəɚɓ ɍɧɗ ɟɝɞɌəɚɎɗɑə əɌ ɚɝəɚɎɌəɔɔ ɝɞɑɜɑɚ-

ɞɌɖɝɔɣɑɝɖɚɕ ɍɔɚɛɝɔɔ (ȽȾȭ) ɔɗɔ ɛɚ ɘɌɞɑɜɔɌɗɌɘ 

ɍɔɚɛɝɔɔ Ɏ ɛɜɚɢɑɝɝɑ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɟɐɌɗɑəɔɫ 

ɚɛɟɡɚɗɔ. Ƚɜɚɖ ɘɑɒɐɟ ȸȼȾ ɔ ȻɉȾ-

ɔɝɝɗɑɐɚɎɌəɔɫɘɔ ɔ ɚɛɑɜɌɢɔɑɕ (ɔɗɔ ȽȾȭ) ɝɚɝɞɌɎ-

ɗɫɗ əɑ ɍɚɗɑɑ 7 ɐəɑɕ.  

Ȼɚɗɟɣɑəəɧɕ əɌɍɚɜ ɔɓɚɍɜɌɒɑəɔɕ ɚɍɜɌɍɌ-

ɞɧɎɌɗɝɫ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɛɜɚɏɜɌɘɘəɚɏɚ ɚɍɑɝ-

ɛɑɣɑəɔɫ PMOD (PMOD v.4.0, ɂɪɜɔɡ, ɄɎɑɕɢɌ-

ɜɔɫ). ȰɔəɌɘɔɣɑɝɖɔɑ ȻɉȾ-ɝɑɜɔɔ ɝɚɎɘɑɥɌɗɔɝɨ ɝ 

ɜɑɠɑɜɑəɞəɧɘɔ T1-ɎɓɎɑɤɑəəɧɘɔ ȸȼ-

ɔɓɚɍɜɌɒɑəɔɫɘɔ, Ɏɧɛɚɗəɑəəɧɘɔ Ɏ ɜɑɒɔɘɑ 3D 

T1, ɛɜɔ ɩɞɚɘ ɛɜɚɔɓɎɚɐɔɗɌɝɨ ɖɚɘɛɑəɝɌɢɔɫ Ɍɜ-

ɞɑɠɌɖɞɚɎ ɐɎɔɒɑəɔɫ. ȹɌ ɛɚɗɟɣɑəəɧɡ ɟɝɜɑɐəɑə-

əɧɡ ȻɉȾ-ɔɓɚɍɜɌɒɑəɔɫɡ ɎɧɐɑɗɫɗɌɝɨ ɚɍɗɌɝɞɨ 1.0 

ɝɘ3 ɛɌɞɚɗɚɏɔɣɑɝɖɚɕ ɞɖɌəɔ ɝ əɌɔɍɚɗɨɤɔɘ 

əɌɖɚɛɗɑəɔɑɘ 18F-ɀȰȯ (ɜɔɝ. 1), ɛɜɔ ɩɞɚɘ ɠɚɜɘɌ  

ȾɌɍɗɔɢɌ ʈ1.     Ⱦɔɛɧ ɏɗɔɌɗɨəɧɡ ɚɛɟɡɚɗɑɕ ɔ ɖɚɗɔɣɑɝɞɎɚ ɛɌɢɔɑəɞɚɎ. 

ɼʠʘʛʥʦʟ Grade ʂʦʣʠʯʝʩʪʚʦ 

ɻʣʠʦʙʣʘʩʪʦʤʘ (ɻɹ) IV  19 

ɸʥʘʧʣʘʩʪʠʯʝʩʢʘʷ ʘʩʪʨʦʮʠʪʦʤʘ (ɸɸ) III  9 

ɸʥʘʧʣʘʩʪʠʯʝʩʢʘʷ ʦʣʠʛʦʜʝʥʜʨʦʛʣʠʦʤʘ 

(ɸʆɼ) 

III  6 

ɼʠʬʬʫʟʥʘʷ ʘʩʪʨʦʮʠʪʦʤʘ (ɼɸ) II  9 

ʆʣʠʛʦʜʝʥʜʨʦʛʣʠʦʤʘ (ʆɼ) II  9 
 

   
 

 

ȼɔɝ. 1 Ɍ (Fig. 1 Ɍ) 

 

ȼɔɝ. 1 ɍ (Fig. 1 b) 

ȼɔɝ. 1.  Ȯɧɍɚɜ ɚɍɦɑɘɌ ɔɝɝɗɑɐɚɎɌəɔɫ (VOI ð ɣɑɜəɧɕ ɖɚəɞɟɜ) Ɏ ɝɗɟɣɌɑ ɛɚɎɧɤɑəəɚɏɚ əɌɖɚɛɗɑəɔɫ 

18F-ɀȰȯ. 

Ɍ ð ȻɉȾ/ȶȾ ɝ 18F-FDG, ɓɌɘɑɞəɌ ɓɚəɌ ɏɔɛɑɜɘɑɞɌɍɚɗɔɓɘɌ ɚɛɟɡɚɗɔ; ɍ ð ȸȼȾ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ Ɏ ɜɑɒɔɘɑ T1 ɝ ɖɚə-

ɞɜɌɝɞəɧɘ ɟɝɔɗɑəɔɑɘ, ɟɣɌɝɞɚɖ ɛɌɞɚɗɚɏɔɣɑɝɖɚɏɚ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ. ȻɌɢɔɑəɞ ɝ ɐɔɌɏəɚɓɚɘ ɏɗɔɚɍɗɌɝɞɚɘɌ ɛɜɌɎɚɕ 

Ɏɔɝɚɣəɚɕ ɐɚɗɔ. 

Fig. 1.   VOI delineation  (black  outline ) in case  of high  18F-FDG uptake .  

a ð 18F -FDG uptake, a hypermetabolic zone of tumor is visible, b ð MRI of the brain in T1 mode with contrast en-

hancement ð an area of pathological contrasting. Patient with glioblastoma  of the right temporal lobe.  
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VOI ɍɧɗɌ ɛɜɚɔɓɎɚɗɨəɚɕ ɔ əɑ ɐɚɛɟɝɖɌɗɌ ɜɌɓɜɧ-

ɎɚɎ ɔ Ɏəɟɞɜɑəəɔɡ ɛɚɗɚɝɞɑɕ. Ȯ ɞɚɘ ɝɗɟɣɌɑ, ɑɝɗɔ 

əɌ ȻɉȾ/ȶȾ ɝ 18F-ɀȰȯ ɔɓɚɍɜɌɒɑəɔɫɡ ɣɑɞɖɚ əɑ 

ɚɛɜɑɐɑɗɫɗɝɫ ɟɣɌɝɞɚɖ ɏɔɛɑɜɘɑɞɌɍɚɗɔɓɘɌ Ɏ ɛɜɑ-

ɐɑɗɌɡ ɏɗɔɚɘɧ, Ɍ Ɏɝɫ ɚɛɟɡɚɗɨ ɔɘɑɗɌ ɜɌɎəɚɘɑɜ-

əɧɕ ɓɌɡɎɌɞ ȼɀȻ, VOI Ɏ ɚɛɟɡɚɗɔ ɎɧɐɑɗɫɗɌɝɨ ɖɌɖ 

ɝɠɑɜɌ, ɚɍɦɑɘɚɘ 1.0 ɝɘ3, əɌ ɚɝəɚɎɌəɔɔ ɐɌəəɧɡ 

ɛɜɑɐɎɌɜɔɞɑɗɨəɚ Ɏɧɛɚɗəɑəəɚɕ ȸȼȾ. ȰɌɗɑɑ Ɏɧɐɑ-

ɗɫɗɌɝɨ ɓɚəɌ ɔəɞɑɜɑɝɌ (ɝɠɑɜɌ, ɚɍɦɑɘɚɘ 2.5 ɝɘ3) Ɏ 

ɔəɞɌɖɞəɚɕ ɞɖɌəɔ (əɌ ɏɜɌəɔɢɑ ɝɑɜɚɏɚ ɔ ɍɑɗɚɏɚ 

ɎɑɥɑɝɞɎɌ) ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɖɚəɞɜɌɗɌɞɑɜɌɗɨəɚɏɚ 

ɛɚɗɟɤɌɜɔɫ, ɖɌɖ ɛɜɌɎɔɗɚ, Ɏ ɗɚɍəɚɕ ɐɚɗɑ.  

ȴɓ ɛɚɗɟɣɑəəɧɡ ȻɉȾ-ɔɓɚɍɜɌɒɑəɔɕ ɜɑɖɚə-

ɝɞɜɟɔɜɚɎɌɗɔɝɨ ɐɔəɌɘɔɣɑɝɖɔɑ ɖɜɔɎɧɑ ɌɖɞɔɎəɚ-

ɝɞɔ, ɖɚɞɚɜɧɑ ɌəɌɗɔɓɔɜɚɎɌɗɔɝɨ ɛɚ ɝɗɑɐɟɪɥɔɘ 

ɛɌɜɌɘɑɞɜɌɘ (ɖɌɖ ɛɜɔəɫɞɚ Ɏ ɖɗɔəɔɣɑɝɖɚɕ ɛɜɌɖ-

ɞɔɖɑ): SUV ð ɝɞɌəɐɌɜɞɔɓɚɎɌəəɧɕ ɟɜɚɎɑəɨ 

əɌɖɚɛɗɑəɔɫ, ȴȹ ð ɔəɐɑɖɝ əɌɖɚɛɗɑəɔɫ. ȶɜɚɘɑ 

ɞɚɏɚ, əɌɘɔ ɍɧɗɔ ɎɎɑɐɑəɧ ɐɚɛɚɗəɔɞɑɗɨəɧɑ ɛɌ-

ɜɌɘɑɞɜɧ, ɡɌɜɌɖɞɑɜɔɓɟɪɥɔɑ əɌɣɌɗɨəɧɕ ɩɞɌɛ 

ɛɚɝɞɟɛɗɑəɔɫ ȼɀȻ ɔ ɑɏɚ ɛɜɚɡɚɐ ɣɑɜɑɓ ɚɛɟɡɚɗɨ Ɏ 

ɞɑɣɑəɔɑ ɛɑɜɎɚɕ ɘɔəɟɞɧ (ɜɔɝ. 2): ȻȻȻ ð ɛɔɖ 

ɛɑɜɎɚɏɚ ɛɜɚɡɚɐɌ ɔɗɔ ɔəɐɑɖɝ əɌɖɚɛɗɑəɔɫ Ɏ ɘɚ-

ɘɑəɞ ɛɚɝɞɟɛɗɑəɔɫ ȼɀȻ Ɏ ɘɚɓɏ, 23Ñ7 ɝ ɛɚɝɗɑ ɎɎɑ-

ɐɑəɔɫ ȼɀȻ (ɜɔɝ. 2 ȭ, ɞɚɣɖɌ 1), grad. ð əɌɖɗɚə 

ɖɜɔɎɚɕ ɛɚɏɗɚɥɑəɔɫ 18F-ɀȰȯ (SUV/ɘɔə) ɘɑɒɐɟ 

10 ɔ 40 ɘɔəɟɞɌɘɔ ɛɚɝɗɑ ɎəɟɞɜɔɎɑəəɚɏɚ ɎɎɑɐɑ-

əɔɫ, Ɍ ɞɌɖɒɑ ɜɫɐ ɐɚɛɚɗəɔɞɑɗɨəɧɡ ɛɌɜɌɘɑɞɜɚɎ, 

ɚɛɜɑɐɑɗɑəɔɫ ɖɚɞɚɜɧɡ ɛɜɔɎɑɐɑəɧ Ɏ ɞɌɍɗɔɢɑ ʈ2. 

ȽɜɌɎəɑəɔɫ ɘɑɒɐɟ ɏɜɟɛɛɌɘɔ ɛɌɢɔɑəɞɚɎ 

ɛɜɚɎɚɐɔɗɔɝɨ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɖɜɔɞɑɜɔɫ Ƚɞɨɪ-

ɐɑəɞɌ ɔ ɛɜɚɏɜɌɘɘəɚɏɚ ɚɍɑɝɛɑɣɑəɔɫ Statistica 

(Statsoft, USA).  

ȼɑɓɟɗɨɞɌɞɧ. 

ȶɚɗɔɣɑɝɞɎɑəəɧɑ ɓəɌɣɑəɔɫ Ɏɧɣɔɝɗɑəəɧɡ 

ɛɌɜɌɘɑɞɜɚɎ ɔ ɝɞɌɞɔɝɞɔɣɑɝɖɔɑ ɚɞɗɔɣɔɫ ɘɑɒɐɟ 

ɏɜɟɛɛɌɘɔ ɛɌɢɔɑəɞɚɎ ɝ ɚɛɟɡɚɗɫɘɔ ɜɌɓɗɔɣəɧɡ 

ɏɔɝɞɚɗɚɏɔɣɑɝɖɔɡ ɞɔɛɚɎ ɛɜɑɐɝɞɌɎɗɑəɧ Ɏ ɞɌɍɗɔ-

ɢɌɡ ʈ3 ɔ ʈ4. 

Ȼɜɔ ɌəɌɗɔɓɑ ɛɚɗɟɣɑəəɧɡ ɐɌəəɧɡ ɚɖɌɓɌ-

ɗɚɝɨ, ɣɞɚ Ɏ ɍɚɗɨɤɔəɝɞɎɑ ɝɗɟɣɌɑɎ ɏɔɝɞɚɗɚɏɔɣɑ-

ɝɖɔɑ ɛɚɐɞɔɛɧ əɚɎɚɚɍɜɌɓɚɎɌəɔɕ, ɓɌ ɔɝɖɗɪɣɑəɔ-

ɑɘ ɏɗɔɚɍɗɌɝɞɚɘ (SUVt= 6,5Ñ3,3, SUVn = 6,0Ñ1,4), 

ɐɑɘɚəɝɞɜɔɜɚɎɌɗɔ ɍɚɗɑɑ əɔɓɖɔɑ ɓəɌɣɑəɔɫ SUVt 

ɛɚ ɝɜɌɎəɑəɔɪ ɝ SUV ɔəɞɌɖɞəɚɏɚ ɘɚɓɏɌ. ɉɞɚ 

ɛɜɔɎɚɐɔɗɚ ɖ ɞɚɘɟ, ɣɞɚ ɛɜɔ Ɏɧɣɔɝɗɑəɔɔ ɔəɐɑɖɝɌ 

əɌɖɚɛɗɑəɔɫ Ɏ ɚɛɟɡɚɗɔ, ɛɚɝɗɑɐəɔɕ ɚɖɌɓɌɗɝɫ əɔ-

ɒɑ, ɣɑɘ ɟ ɘɚɓɏɚɎɚɕ ɞɖɌəɔ. Ⱦɚ ɑɝɞɨ Ɏɝɑ ɏɔɝɞɚɗɚ-

ɏɔɣɑɝɖɔɑ ɛɚɐɞɔɛɧ ɏɗɔɚɘ (ɓɌ ɔɝɖɗɪɣɑəɔɑɘ 

ɏɗɔɚɍɗɌɝɞɚɘ) ɛɜɔ ɔɝɛɚɗɨɓɚɎɌəɔɔ ɝɞɌəɐɌɜɞəɚɏɚ 

ɛɚɐɡɚɐɌ ɛɜɔ Ɏɧɣɔɝɗɑəɔɔ ɛɌɜɌɘɑɞɜɔɣɑɝɖɔɡ 

ȻɉȾ-ɛɚɖɌɓɌɞɑɗɑɕ ɔɘɑɗɔ ɔəɞɑəɝɔɎəɚɝɞɨ ɝɔɏəɌɗɌ 

əɔɒɑ ɘɚɓɏɌ ɔ, ɝɗɑɐɚɎɌɞɑɗɨəɚ, ɛɗɚɡɚ ɖɚəɞɟɜɔɜɚ-

ɎɌɗɔɝɨ əɌ ɠɚəɑ Ɏɧɝɚɖɔɡ ɛɚɖɌɓɌɞɑɗɑɕ ɜɌɝɛɜɑɐɑ-

ɗɑəɔɫ ȼɀȻ Ɏ ɚɖɜɟɒɌɪɥɑɘ ɘɚɓɏɑ. Ȼɜɔ ɌəɌɗɔɓɑ 

ɐɔəɌɘɔɣɑɝɖɔɡ ɐɌəəɧɡ ȻɉȾ-ɔɝɝɗɑɐɚɎɌəɔɫ Ɏ ɞɑ-

ɣɑəɔɑ ɛɑɜɎɚɕ ɘɔəɟɞɧ ɝɖɌəɔɜɚɎɌəɔɫ ɚɖɌɓɌɗɚɝɨ, 

ɣɞɚ Ɏ ɍɚɗɨɤɔəɝɞɎɑ ɝɗɟɣɌɑɎ, ɓɌ ɔɝɖɗɪɣɑəɔɑɘ 

ɐɔɠɠɟɓəɧɡ Ɍɝɞɜɚɢɔɞɚɘ ɔ ɚɗɔɏɚɐɑəɐɜɚɏɗɔɚɘ, 

ɚɛɟɡɚɗɨ ɐɑɘɚəɝɞɜɔɜɚɎɌɗɌ ɛɚɎɧɤɑəəɧɑ ɛɚ 

ɝɜɌɎəɑəɔɪ ɝ ɘɚɓɏɚɘ ɛɚɖɌɓɌɞɑɗɔ ȴȹ60s ɔ ɘɚɏɗɌ 

ɍɧɞɨ ɐɚɝɞɌɞɚɣəɚ ɡɚɜɚɤɚ ɚɛɜɑɐɑɗɔɘɌ əɌ ȻɉȾ-

ɔɓɚɍɜɌɒɑəɔɔ. ȽəɚɎɌ ɝɌɘɧɑ Ɏɧɝɚɖɔɑ ɛɚɖɌɓɌɞɑɗɔ 

ȴȹ60s   ɍɧɗɔ    ɎɧɫɎɗɑəɧ   Ɏ     əɌɍɗɪɐɑəɔɫɡ   ɝ  

 

ȼɔɝ. 2 Ɍ (Fig. 2 Ɍ) 

 

ȼɔɝ. 2 ɍ (Fig. 2 b) 

ȼɔɝ. 2.      ȯɜɌɠɔɖɔ ɓɌɎɔɝɔɘɚɝɞɔ SUV ɚɞ Ɏɜɑɘɑəɔ.  

Ɍ ð ɜɌɝɛɜɑɐɑɗɑəɔɑ əɌɖɚɛɗɑəɔɫ 18F-ɀȰȯ Ɏ ɚɛɟɡɚɗɔ ɔ ɔəɞɌɖɞəɚɕ ɞɖɌəɔ Ɏ ɞɑɣɑəɔɑ 40 ɘɔəɟɞ (ɐɔɠɠɟɓəɌɫ Ɍɝɞɜɚ-

ɢɔɞɚɘɌ), ɍ ð ɛɑɜɎɌɫ ɘɔəɟɞɌ ɛɜɚɡɚɒɐɑəɔɫ 18F-ɀȰȯ (ɝɛɗɚɤəɌɫ ɗɔəɔɫ) ɣɑɜɑɓ ɚɛɟɡɚɗɨ ɔ ɔəɞɌɖɞəɟɪ ɞɖɌəɨ ɘɚɓɏɌ 

(ɛɜɑɜɧɎɔɝɞɌɫ ɗɔəɔɫ), ɢɔɠɜɚɕ 1 ɚɍɚɓəɌɣɑəɚ ɘɑɝɞɚ Ɏɧɣɔɝɗɑəɔɫ ɛɔɖɌ ɛɑɜɎɚɏɚ ɛɜɚɡɚɐɌ (ȻȻȻ). Ƚɞɜɑɗɖɚɕ ɟɖɌɓɌə 

ɐɔɌɛɌɓɚə ɔɓɘɑɜɑəɔɫ, ɟɝɜɑɐəɑəəɚɏɚ ɛɚ ɛɑɜɎɚɕ ɘɔəɟɞɑ ɔɝɝɗɑɐɚɎɌəɔɫ ɔəɐɑɖɝɌ əɌɖɚɛɗɑəɔɫ ȴȹ60s.  

Fig. 2.   Graphs of dependence SUV on time.  

Ɍ ð the time activity curve and T/N of  18F -FDG in the tumor and intact tissue (diffuse astrocytoma), b ð the first 

minute of the passage of 18F -FDG (solid line) through t he tumor and intact brain tissue (dashed line), number 1 

denotes the place of calculation of the first pass peak (FPP). The arrow indicates the measurement range of the 

T/N60s accumulation index averaged over the first minute of the study.  
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ȾɌɍɗɔɢɌ ʈ2.     ȻɌɜɌɘɑɞɜɧ ɠɌɜɘɌɖɚɖɔəɑɞɔɖɔ, ɔɝɛɚɗɨɓɟɑɘɧɑ Ɏ ɖɌɣɑɝɞɎɑ  

ɌəɌɗɔɓɔɜɚɎɌəəɧɡ ȻɉȾ-ɛɌɜɌɘɑɞɜɚɎ. 

ʆʙʦʟʥʘ-

ʯʝʥʠʝ 
ʀʩʩʣʝʜʫʝʤʳʡ ʧʘʨʘʤʝʪʨ ʆʧʨʝʜʝʣʝʥʠʝ 

SUVt 

ʉʪʘʥʜʘʨʪʠʟʦʚʘʥʥʳʡ ʫʨʦʚʝʥʴ 

ʥʘʢʦʧʣʝʥʠʷ ʚ ʦʧʫʭʦʣʠ, 

ʫʩʨʝʜʥʝʥʥʳʡ ʧʦ ʧʦʩʣʝʜʥʠʤ 5 

ʤʠʥʫʪʘʤ ʩʢʘʥʠʨʦʚʘʥʠʷ 

ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ SUV ʦʧʫʭʦʣʠ ʟʘ ʧʦʩʣʝʜʥʠʝ 2 

ʬʨʝʡʤʘ (2 ʧʦʩʣʝʜʥʠʝ ʪʦʯʢʠ ʛʨʘʬʠʢʘ ʥʘʢʦʧʣʝʥʠʷ 

SUVt) 

SUVn 

ʉʪʘʥʜʘʨʪʠʟʦʚʘʥʥʳʡ ʫʨʦʚʝʥʴ 

ʥʘʢʦʧʣʝʥʠʷ ʚ ʟʜʦʨʦʚʦʡ ʪʢʘʥʠ, 

ʫʩʨʝʜʥʝʥʥʘʷ ʧʦ ʧʦʩʣʝʜʥʠʤ 5 

ʤʠʥʫʪʘʤ ʩʢʘʥʠʨʦʚʘʥʠʷ  

ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ SUV ʠʥʪʘʢʪʥʦʛʦ ʚʝʱʝʩʪʚʘ ʟʘ 

ʧʦʩʣʝʜʥʠʝ 2 ʬʨʝʡʤʘ (2 ʧʦʩʣʝʜʥʠʝ ʪʦʯʢʠ ʛʨʘʬʠʢʘ 

ʥʘʢʦʧʣʝʥʠʷ SUVn) 

ʀʅ 

ʀʥʜʝʢʩ ʥʘʢʦʧʣʝʥʠʷ, ʫʩʨʝʜ-

ʥʝʥʥʳʡ ʧʦ ʧʦʩʣʝʜʥʠʤ 5  

ʤʠʥʫʪʘʤ ʩʢʘʥʠʨʦʚʘʥʠʷ  

 

ʀʥʜʝʢʩ ʥʘʢʦʧʣʝʥʠʷ, ʨʘʩʩʯʠʪʘʥʥʳʡ ʢʘʢ ʩʨʝʜʥʝʝ 

ʟʥʘʯʝʥʠʝ ʠʥʜʝʢʩʦʚ ʥʘʢʦʧʣʝʥʠʷ ʧʦ ʧʦʩʣʝʜʥʠʤ 

ʜʚʫʤ ʬʨʝʡʤʘʤ (2 ʧʦʩʣʝʜʥʠʝ ʪʦʯʢʠ ʛʨʘʬʠʢʘ  

ʟʘʚʠʩʠʤʦʩʪʠ ʀʅ ʦʪ ʚʨʝʤʝʥʠ ʩʢʘʥʠʨʦʚʘʥʠʷ) 

ʀʅ = T/N= SUVt / SUVn 

ʀʅ60s 

ʋʩʨʝʜʥʝʥʥʳʡ ʟʘ ʧʝʨʚʳʝ 60 

ʩʝʢʫʥʜ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʥʜʝʢʩ 

ʥʘʢʦʧʣʝʥʠʷ 

ʀʅ (T/N60s), ʨʘʩʩʯʠʪʘʥʥʳʡ ʢʘʢ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ 

ʠʥʜʝʢʩʦʚ ʥʘʢʦʧʣʝʥʠʷ ʧʝʨʚʳʭ 6 ʬʨʝʡʤʦʚ (ʧʝʨʚʦʡ 

ʤʠʥʫʪʳ) 

R 

ʈʝʟʫʣʴʪʘʪ ʦʪʥʦʰʝʥʠʷ  

ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʚʳʰʝ  

ʠʥʜʝʢʩʦʚ ʥʘʢʦʧʣʝʥʠʷ 

ʀʅ60s /ʀʅ ï ʦʪʥʦʰʝʥʠʝ ʫʩʨʝʜʥʝʥʥʦʛʦ ʀʅ ʧʦ 

ʧʝʨʚʳʤ 6 ʬʨʝʡʤʘʤ ʢ ʀʅ ʧʦ ʧʦʩʣʝʜʥʠʤ 2  

ʬʨʝʡʤʘʤ 

ʇʇʇ 
ʇʠʢ ʧʝʨʚʦʛʦ ʧʨʦʭʦʜʘ (FPP ï 

first pass peak) 

ʀʅ, ʨʘʩʩʯʠʪʘʥʥʳʡ ʚ ʤʦʤʝʥʪ ʤʘʢʩʠʤʘʣʴʥʦʛʦ 

ʧʨʠʨʦʩʪʘ (ʫʚʝʣʠʯʝʥʠʷ) ʥʘʢʦʧʣʝʥʠʷ ʈʌʇ ʚ ʪʝʯʝ-

ʥʠʝ ʧʝʨʚʦʡ ʤʠʥʫʪʳ (ʚ ʩʨʝʜʥʝʤ ʧʨʠʭʦʜʠʣʩʷ ʥʘ 23 

ʩʝʢʫʥʜʝ ʩʢʘʥʠʨʦʚʘʥʠʷ ʩ ʤʦʤʝʥʪʘ ʚʚʝʜʝʥʠʷ ʈʌʇ) 

gradT 
ɻʨʘʜʠʝʥʪ ʥʘʢʦʧʣʝʥʠʷ SUVt 

ʤʝʞʜʫ 10 ʠ 40 ʤʠʥʫʪʦʡ 

ʆʪʥʦʰʝʥʠʝ ʨʘʟʥʠʮʳ ʟʥʘʯʝʥʠʡ SUVt ʥʘ 10 ʠ 40 

ʤʠʥʫʪʘʭ ʢ ʜʘʥʥʦʤʫ ʚʨʝʤʝʥʥʦʤʫ ʧʝʨʠʦʜʫ  

(ʚ ʤʠʥʫʪʘʭ) 

gradT=(SUVt(40 ʤʠʥ) - SUVt(10 ʤʠʥ))/(30 ʤʠʥ) 

gradN 
ɻʨʘʜʠʝʥʪ ʥʘʢʦʧʣʝʥʠʷ SUVn 

ʤʝʞʜʫ 10 ʠ 40 ʤʠʥʫʪʦʡ 

ʆʪʥʦʰʝʥʠʝ ʨʘʟʥʠʮʳ ʟʥʘʯʝʥʠʡ SUVn ʥʘ 10 ʠ 40 

ʤʠʥʫʪʘʭ ʢ ʜʘʥʥʦʤʫ ʚʨʝʤʝʥʥʦʤʫ ʧʝʨʠʦʜʫ (ʚ  

ʤʠʥʫʪʘʭ) 

gradN=(SUVn(40 ʤʠʥ) - SUVn(10 ʤʠʥ))/(30 ʤʠʥ) 

grad(ʀʅ) 
ɻʨʘʜʠʝʥʪ ʟʥʘʯʝʥʠʡ ʀʅ  

ʤʝʞʜʫ 10 ʠ 40 ʤʠʥʫʪʦʡ 

ʆʪʥʦʰʝʥʠʝ ʧʨʠʨʦʩʪʘ ʟʥʘʯʝʥʠʷ T/N ʟʘ ʧʝʨʠʦʜ ʦʪ 

10 ʜʦ 40 ʤʠʥʫʪʳ ʢ ʵʪʦʤʫ ʞʝ ʧʝʨʠʦʜʫ (ʚ ʤʠʥʫʪʘʭ) 

grad(T/N)=(T/N(40 ʤʠʥ) - T/N (10 ʤʠʥ))/(30 ʤʠʥ) 
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ȾɌɍɗɔɢɌ ʈ3.     Ƚɜɑɐəɔɑ ɓəɌɣɑəɔɫ ɔ ɝɞɌəɐɌɜɞəɧɑ ɚɞɖɗɚəɑəɔɫ (Ɏ ɝɖɚɍɖɌɡ) ɛɌɜɌɘɑɞ-

ɜɚɎ, ɔɓɘɑɜɫɑɘɧɡ Ɏ ɜɑɓɟɗɨɞɌɞɑ ɐɔəɌɘɔɣɑɝɖɚɏɚ ȻɉȾ/ȶȾ-ɔɝɝɗɑɐɚɎɌəɔɫ.  

ɼʠʘʛʥʦʟ SUVt SUVn ʀʅ ʀʅ60s R ʇʇʇ gradT gradN grad(ʀʅ) 

GB 6.5 (3.3) 6.0 (1.4) 
1.1 

(0.4) 
1.5 (0.4) 

1.6 

(0.6) 

2.0 

(1.0) 

0.082 

(0.075) 

0.069 

(0.028) 

0.013 

(0.065) 

AA 4.3 (1.1) 6.0 (1.3) 
0.7 

(0.3) 
1.1 (0.3) 

1.5 

(0.5) 

1.4 

(0.8) 

0.023 

(0.028) 

0.069 

(0.028) 

-0.055 

(0.037) 

DA 4.3 (1.2) 7.1 (1.9) 
0.6 

(0.2) 
0.9 (0.3) 

1.5 

(0.2) 

1.1 

(0.4) 

0.048 

(0.027) 

0.100 

(0.030) 

-0.053 

(0.046) 

AOD 4.6 (1.1) 7.7 (2.2) 
0.6 

(0.1) 
1.1 (0.1) 

1.8 

(0.2) 

1.2 

(0.2) 

0.038 

(0.017) 

0.108 

(0.041) 

-0.070 

(0.031) 

OD 4.7 (2.0) 7.2 (3.1) 
0.7 

(0.2) 
1.0 (0.3) 

1.4 

(0.2) 

1.1 

(0.3) 

0.043 

(0.043) 

0.101 

(0.060) 

-0.058 

(0.046) 

Gr.III+IV  5.6 (2.7) 6.3 (1.6) 
0.9 

(0.4) 
1.3 (0.4) 

1.6 

(0.5) 

1.7 

(0.9) 

0.059 

(0.064) 

0.076 

(0.033) 

-0.017 

(0.064) 

Gr.III  4.4 (1.1) 6.7 (1.8) 
0.7 

(0.2) 
1.1 (0.2) 

1.6 

(0.4) 

1.3 

(0.6) 

0.029 

(0.025) 

0.085 

(0.038) 

-0.055 

(0.037) 

Gr. II  4.5 (1.6) 7.2 (2.5) 
0.7 

(0.2) 
1.0 (0.3) 

1.5 

(0.2) 

1.1 

(0.4) 

0.045 

(0.035) 

0.101 

(0.046) 

-0.056 

(0.045) 

GB ð ɏɗɔɚɍɗɌɝɞɚɘɌ, AA ð ɌəɌɛɗɌɝɞɔɣɑɝɖɌɫ ɌɝɞɜɚɢɔɞɚɘɌ, DA ð ɐɔɠɠɟɓəɌɫ ɌɝɞɜɚɢɔɞɚɘɌ, AOD ð  

ɌəɌɛɗɌɝɞɔɣɑɝɖɌɫ ɚɗɔɏɚɐɑəɐɜɚɏɗɔɚɘɌ, OD ð ɚɗɔɏɚɐɑəɐɜɚɏɗɔɚɘɌ.  
II, III, IV ð Ƚɞɑɛɑəɔ ɓɗɚɖɌɣɑɝɞɎɑəəɚɝɞɔ ɏɗɔɌɗɨəɧɡ ɚɛɟɡɚɗɑɕ.  
SUVt, SUVn ð ȽɞɌəɐɌɜɞɔɓɚɎɌəəɌɫ ɎɑɗɔɣɔəɌ ɛɚɏɗɚɥɑəɔɫ Ɏ ɚɛɟɡɚɗɔ ɔ ɔəɞɌɖɞəɚɕ ɞɖɌəɔ  
ɝɚɚɞɎɑɞɝɞɎɑəəɚ, ɟɝɜɑɐəɑəəɌɫ ɛɚ ɛɚɝɗɑɐəɔɘ 5 ɘɔəɟɞɌɘ ɝɖɌəɔɜɚɎɌəɔɫ; ȴȹ, ȻȻȻ, ȴȹ60s ð ɔəɐɑɖɝɧ  
əɌɖɚɛɗɑəɔɫ: ɔɞɚɏɚɎɧɕ, Ɏ ɛɔɖɑ ɛɑɜɎɚɏɚ ɛɜɚɡɚɐɌ ɔ ɟɝɜɑɐəɑəəɧɕ ɓɌ ɛɑɜɎɧɑ 60 ɝɑɖɟəɐ ɔɝɝɗɑɐɚɎɌəɔɫ;  
R ð ɚɞəɚɤɑəɔɑ ȴȹ60s ɖ ȴȹ; gradT, gradN , grad(ȴȹ) ð ɏɜɌɐɔɑəɞ ɖɜɔɎɚɕ əɌɖɚɛɗɑəɔɫ ɘɑɒɐɟ 10 ɔ 40  
ɘɔəɟɞɚɕ ɐɗɫ ɚɛɟɡɚɗɔ ɔ ɔəɞɌɖɞəɚɕ ɞɖɌəɔ, Ɍ ɞɌɖɒɑ ɏɜɌɐɔɑəɞ ȴȹ Ɏ ɞɚɘ ɒɑ Ɏɜɑɘɑəəɚɘ ɔəɞɑɜɎɌɗɑ (ɞɌɍɗ. ʈ2). 

    
 

ȾɌɍɗɔɢɌ ʈ4.     ȽɞɌɞɔɝɞɔɣɑɝɖɌɫ ɓəɌɣɔɘɚɝɞɨ ɜɌɓɐɑɗɑəɔɫ ɏɜɟɛɛ ɝ ɜɌɓəɧɘɔ ɏɔɝɞɚɗɚɏɔ-

ɣɑɝɖɔɘɔ ɐɔɌɏəɚɓɌɘɔ ɛɜɔ ɔɝɛɚɗɨɓɚɎɌəɔɔ ɛɌɜɌɘɑɞɜɚɎ ɐɔəɌɘɔɣɑɝɖɔɡ ȻɉȾ/ȶȾ ɝɑɜɔɕ.  

ʉʨʘʚʥʝʥʠʝ ʛʨʫʧʧ SUVt SUVn ʀʅ ʀʅ60s R ʇʇʇ gradT gradN grad(ʀʅ) 

II ʠ III +IV   P<0.05 P<0.01  P<0.05  P<0.05 P<0.05 

ɼɸ ʠ ɸɸ+ɻɹ   P<0.05 P<0.01  P<0.05  P<0.05 P<0.1 

III  ʠ IV P<0.05  P<0.05 P<0.001  P<0.05 P<0.05  P<0.01 

ɻɹ ʠ ɸʆɼ  P<0.05 P<0.05 P<0.05  P<0.1  P<0.05 P<0.01 

ɻɹ ʠ ɸɸ P<0.1  P<0.05 P<0.01   P<0.05  P<0.05 

ɻɹ ʠ ʆɼ   P<0.05 P<0.01  P<0.05  P<0.1 P<0.01 

ɸɸ ʠ ɸʆɼ        P<0.05  

ɸɸ ʠ ɼɸ       P<0.1 P<0.1  

ɸʆɼ ʠ ʆɼ     P<0.05     

ȯȭ ð ɏɗɔɚɍɗɌɝɞɚɘɌ, ȬȬ ð ɌəɌɛɗɌɝɞɔɣɑɝɖɌɫ ɌɝɞɜɚɢɔɞɚɘɌ, ȰȬ ð ɐɔɠɠɟɓəɌɫ ɌɝɞɜɚɢɔɞɚɘɌ, ȬȺȰ ð  

ɌəɌɛɗɌɝɞɔɣɑɝɖɌɫ ɚɗɔɏɚɐɑəɐɜɚɏɗɔɚɘɌ, ȺȰ ð ɚɗɔɏɚɐɑəɐɜɚɏɗɔɚɘɌ.  

II, III, IV ð Ƚɞɑɛɑəɔ ɓɗɚɖɌɣɑɝɞɎɑəəɚɝɞɔ ɏɗɔɌɗɨəɧɡ ɚɛɟɡɚɗɑɕ. Ⱥɛɜɑɐɑɗɑəɔɫ ɛɌɜɌɘɑɞɜɚɎ ɝɜɌɎəɑəɔɫ ɝɘ. Ɏ  

ɞɌɍɗɔɢɑ ʈ2.    
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ɏɗɔɚɍɗɌɝɞɚɘɌɘɔ (ȴȹ60s=1,5 Ñ0,4). Ⱦɚ ɑɝɞɨ ɚɛɟ-

ɡɚɗɨ ɐɚɝɞɌɞɚɣəɚ ɣɑɞɖɚ ɘɚɏɗɌ ɍɧɞɨ ɎɧɐɑɗɑəɌ ɛɚ 

ɫɜɖɚɝɞɔ əɌ ɠɚəɑ ɚɖɜɟɒɌɪɥɑɏɚ ɘɚɓɏɌ. ȽɌɘɧɑ 

Ɏɧɝɚɖɔɑ ɛɚɖɌɓɌɞɑɗɔ ȴȹ60s ɞɌɖɒɑ ɍɧɗɔ ɛɚɗɟɣɑ-

əɧ əɌɘɔ Ɏ ɏɜɟɛɛɑ ɓɗɚɖɌɣɑɝɞɎɑəəɧɡ ɏɗɔɚɘ ɛɚ 

ɝɜɌɎəɑəɔɪ ɝ ɏɗɔɚɘɌɘɔ əɔɓɖɚɕ ɝɞɑɛɑəɔ ɓɗɚɖɌɣɑ-

ɝɞɎɑəəɚɝɞɔ (ȴȹ=1,3 Ñ0,4 ɔ ȴȹ =1,0 Ñ0,3 ɝɚɚɞ 

ɎɑɞɝɞɎɑəəɚ). Ȯ ɖɌɣɑɝɞɎɑ ɛɜɔɘɑɜɌ, ɘɚɒəɚ ɛɜɔɎɑ-

ɝɞɔ əɌɍɗɪɐɑəɔɑ ɛɌɢɔɑəɞɌ ɝ ɏɗɔɚɍɗɌɝɞɚɘɚɕ Ɏ 

ɗɑɎɚɕ Ɏɔɝɚɣəɚɕ ɚɍɗɌɝɞɔ (ɜɔɝ. 3). ȹɌɍɗɪɐɌɑɘɌɫ 

ɖɌɜɞɔəɌ ɛɚɏɗɚɥɑəɔɫ 18F-ɀȰȯ ɝ ɚɍɚɓəɌɣɑəəɚɕ  

VOI ɚɛɟɡɚɗɔ ɛɚɖɌɓɧɎɌɑɞ ɜɌɓɗɔɣɔɫ Ɏ ɓɌɡɎɌɞɑ 

ȼɀȻ ɘɑɒɐɟ ɛɑɜɎɚɕ ɔ 40-ɕ ɘɔəɟɞɚɕ. Ƚɗɑɐɟɑɞ ɚɍ-

ɜɌɞɔɞɨ ɎəɔɘɌəɔɑ, ɣɞɚ Ɏ ɛɜɔɎɑɐɑəəɚɘ ɛɜɔɘɑɜɑ 

ɔɞɚɏɚɎɚɑ əɌɖɚɛɗɑəɔɑ 18F-ɀȰȯ Ɏ ɚɛɟɡɚɗɔ əɑ ɚɞ-

ɗɔɣɌɑɞɝɫ ɚɞ əɌɖɚɛɗɑəɔɫ Ɏ ɔəɞɌɖɞəɚɕ ɞɖɌəɔ, əɚ 

Ɏ ɛɑɜɎɟɪ ɘɔəɟɞɟ ɛɜɚɡɚɐɌ ȼɀȻ ɚɛɟɡɚɗɨ ɓɌɘɑɞəɚ 

ɖɚəɞɜɌɝɞɔɜɟɑɞɝɫ əɌ ɠɚəɑ əɔɓɖɚɏɚ ɜɌɝɛɜɑɐɑɗɑ-

əɔɫ ɜɌɐɔɚɠɌɜɘɛɜɑɛɌɜɌɞɌ Ɏ ɚɖɜɟɒɌɪɥɔɡ ɞɖɌ-

əɫɡ ɘɚɓɏɌ. Ȼɜɔ ɩɞɚɘ ɔəɐɑɖɝ əɌɖɚɛɗɑəɔɫ, ɟɝɜɑɐ-

əɑəəɧɕ ɓɌ ɛɑɜɎɟɪ ɘɔəɟɞɟ ɔɝɝɗɑɐɚɎɌəɔɫ Ɏ 1,4-

1,8 ɜɌɓɌ ɛɜɑɎɧɤɌɑɞ ɜɑɓɟɗɨɞɔɜɟɪɥɔɕ ɔəɐɑɖɝ 

əɌɖɚɛɗɑəɔɫ.  

Ⱥɍɝɟɒɐɑəɔɑ. 

ɀɞɚɜɐɑɓɚɖɝɔɏɗɪɖɚɓɌ (18F-ɀȰȯ) ɫɎɗɫɑɞɝɫ 

ɝɌɘɧɘ ɐɚɝɞɟɛəɧɘ ɔ ɝɌɘɧɘ ɜɌɝɛɜɚɝɞɜɌəɑəəɧɘ 

ɜɌɐɔɚɠɌɜɘɛɜɑɛɌɜɌɞɚɘ, ɖɚɞɚɜɧɕ ɔɘɑɑɞɝɫ Ɏ 

əɌɗɔɣɔɔ Ɏ ɛɚɐɌɎɗɫɪɥɑɘ ɍɚɗɨɤɔəɝɞɎɑ ɢɑəɞɜɚɎ 

ɫɐɑɜəɚɕ ɘɑɐɔɢɔəɧ ɔ ɤɔɜɚɖɚ ɛɜɔɘɑəɫɑɞɝɫ Ɏ 

ȻɉȾ/ȶȾ ɐɔɌɏəɚɝɞɔɖɑ Ɏ ɚəɖɚɗɚɏɔɔ, ɎɖɗɪɣɌɫ ɛɚ-

ɜɌɒɑəɔɫ ɏɚɗɚɎəɚɏɚ ɔ ɝɛɔəəɚɏɚ ɘɚɓɏɌ. ȽɛɑɢɔɌ-

ɗɔɓɔɜɚɎɌəəɧɑ ɞɌɖɔɑ əɑɕɜɚɞɜɚɛəɧɑ ȼɀȻ, ɖɌɖ 

11C -ɘɑɞɔɚəɔə ɔɗɔ 18F-ɠɞɚɜɩɞɔɗɞɔɜɚɓɔə, ɝɟɥɑ-

ɝɞɎɑəəɚ ɘɑəɑɑ ɜɌɝɛɜɚɝɞɜɌəɑəɧ ɔɓ-ɓɌ ɍɚɗɑɑ ɟɓ-

ɖɚɏɚ ɝɛɑɖɞɜɌ ɛɜɔɘɑəɔɘɚɝɞɔ, Ɍ 11C-ɘɑɞɔɚəɔə 

ɑɥɑ ɔ ɔɓ-ɓɌ ɖɚɜɚɞɖɚɏɚ ɛɑɜɔɚɐɌ ɛɚɗɟɜɌɝɛɌɐɌ 

(ɚɖɚɗɚ 20 ɘɔəɟɞ). ȾɌɖɔɘ ɚɍɜɌɓɚɘ, Ɏɚɓɘɚɒəɚɝɞɨ 

ɩɠɠɑɖɞɔɎəɚ ɔɝɛɚɗɨɓɚɎɌɞɨ 18F-FDG Ɏ ɐɔɌɏəɚ-

ɝɞɔɖɑ ɚɛɟɡɚɗɑɕ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɚɝɞɌɑɞɝɫ ɛɚɖɌ 

ɑɥɑ ɌɖɞɟɌɗɨəɚɕ ɓɌɐɌɣɑɕ. 

Ȼɜɔ ɛɜɚɎɑɐɑəɔɔ ȻɉȾ/ȶȾ ɝ ɔɝɛɚɗɨɓɚɎɌəɔ-

ɑɘ 18F-ɀȰȯ Ɏ ɖɗɔəɔɣɑɝɖɚɕ ɛɜɌɖɞɔɖɑ Ɏ ɖɌɣɑɝɞɎɑ 

ɚɝəɚɎəɚɏɚ ɛɌɜɌɘɑɞɜɌ ɖɚɗɔɣɑɝɞɎɑəəɚɕ ɚɢɑəɖɔ 

ɩəɑɜɏɑɞɔɣɑɝɖɚɏɚ ɘɑɞɌɍɚɗɔɓɘɌ ɚɛɟɡɚɗɔ ɛɜɔɘɑəɫ-

ɑɞɝɫ SUV (əɌɛɜɔɘɑɜ, ɘɌɖɝɔɘɌɗɨəɧɕ (SUV max) 

ɔɗɔ ɝɜɑɐəɔɕ (SUV mean) Ɏ ɚɛɟɡɚɗɔ) ɔ Ɏ ɘɑəɨɤɑɕ 

ɝɞɑɛɑəɔ ɔəɐɑɖɝ əɌɖɚɛɗɑəɔɫ (ȴȹ). Ȼɚɩɞɚɘɟ Ɏ 

əɌɤɑɕ ɜɌɍɚɞɑ ɘɧ ɛɜɚɎɑɗɔ ɝɚɛɚɝɞɌɎɗɑəɔɫ ɘɑɒɐɟ 

ɝɞɌəɐɌɜɞəɧɘ ɛɚɐɡɚɐɚɘ ɝ ɔɓɘɑɜɑəɔɑɘ SUV, Ɍ 

ɞɌɖɒɑ Ɏɖɗɪɣɔɗɔ Ɏ ɌəɌɗɔɓ ɔ ɛɚɖɌɓɌɞɑɗɔ ȴȹ Ɏ 

ɚɛɟɡɚɗɔ. Ȼɜɔ ɩɞɚɘ ȴȹ ɛɜɚɐɑɘɚəɝɞɜɔɜɚɎɌɗ ɗɟɣ-

ɤɔɕ ɚɍɥɔɕ ɜɑɓɟɗɨɞɌɞ, ɣɑɘ SUVt, ɛɚɖɌɓɌɎ ɘəɚ-

ɒɑɝɞɎɑəəɧɑ ɐɚɝɞɚɎɑɜəɧɑ ɜɌɓɗɔɣɔɫ ɘɑɒɐɟ ɏɔ-

ɝɞɚɗɚɏɔɣɑɝɖɔɘɔ ɛɚɐɞɔɛɌɘɔ ɏɗɔɌɗɨəɧɡ əɚɎɚɚɍ-

ɜɌɓɚɎɌəɔɕ (ɞɌɍɗ. ʈ4). ȴɐɑəɞɔɣəɧɑ ɛɚɖɌɓɌɞɑɗɔ 

ɐɚɝɞɚɎɑɜəɚɝɞɔ ɐɗɫ SUVt ɔ ȴȹ ɍɧɗɔ ɛɚɗɟɣɑəɧ 

ɞɚɗɨɖɚ ɛɜɔ ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɕ ɐɔɌɏəɚɝɞɔɖɑ 

ɌəɌɛɗɌɝɞɔɣɑɝɖɔɡ Ɍɝɞɜɚɢɔɞɚɘ ɔ ɏɗɔɚɍɗɌɝɞɚɘ 

(p<0.05). Ȯ ɢɑɗɚɘ, ɒɑ ɛɚɗɟɣɑəəɧɑ əɌɘɔ ɣɔɝɗɑə-

əɧɑ ɐɌəəɧɑ ɝɞɌəɐɌɜɞəɚɏɚ ȴȹ ɡɚɜɚɤɚ ɝɚɏɗɌɝɟ-

ɪɞɝɫ ɝ ɚɛɟɍɗɔɖɚɎɌəəɧɘɔ ɜɌəɑɑ ɜɌɍɚɞɌɘɔ [12, 

15, 17].  

ȺɜɔɏɔəɌɗɨəɚɕ ɣɌɝɞɨɪ əɌɤɑɏɚ ɔɝɝɗɑɐɚɎɌ-

əɔɫ ɝɞɌɗɚ ɔɓɟɣɑəɔɑ əɌɣɌɗɨəɚɕ ɠɌɓɧ ɛɜɚɡɚɒɐɑ-

əɔɫ ɍɚɗɪɝɌ ȼɀȻ Ɏ ɞɑɣɑəɔɑ ɛɑɜɎɚɕ ɘɔəɟɞɧ ɛɚ-

ɝɗɑ ɑɏɚ ɎɎɑɐɑəɔɫ, ɎɖɗɪɣɌɪɥɑɕ Ɏ ɝɑɍɫ Ɏ ɚɝəɚɎ-

əɚɘ ɛɑɜɠɟɓɔɚəəɟɪ ɝɚɝɞɌɎɗɫɪɥɟɪ ɍɚɗɪɝɌ ȼɀȻ 

ɐɚ ɑɏɚ ɝɎɫɓɧɎɌəɔɫ c 18F-ɀȰȯ ɏɑɖɝɚɖɔəɌɓɚɕ. Ȱɗɫ 

ɚɢɑəɖɔ ɩɞɚɕ ɠɌɓɧ ɐɔəɌɘɔɣɑɝɖɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ 

ɘɧ ɎɎɑɗɔ əɚɎɧɑ   ɠɌɜɘɌɖɚɖɔəɑɞɔɣɑɝɖɔɑ ɛɌɜɌ-

ɘɑɞɜɧ, ɖɚɞɚɜɧɑ, ɛɚ əɌɤɑɘɟ ɘəɑəɔɪ, ɐɚɝɞɌɞɚɣ-

əɚ ɞɚɣəɚ ɚɛɔɝɧɎɌɪɞ ɖɔəɑɞɔɖɟ ȼɀȻ Ɏ ɛɑɜɎɟɪ 

ɘɔəɟɞɟ ð ȻȻȻ, ȴȹ60s, grad (ȴȹ). Ȼɜɔɘɑəɑəɔɑ 

əɚɎɧɡ ɛɌɜɌɘɑɞɜɔɣɑɝɖɔɡ ɛɚɖɌɓɌɞɑɗɑɕ ɛɚɓɎɚɗɔɗɚ 

əɌɘ ɔɓɟɣɌɞɨ əɑ ɞɚɗɨɖɚ ɘɚɗɑɖɟɗɫɜəɧɑ ɎɓɌɔɘɚ-

ɐɑɕɝɞɎɔɫ 18F -ɀȰȯ, əɚ ɞɌɖɒɑ ɔɝɛɚɗɨɓɚɎɌɞɨ ȼɀȻ 

Ɏ ɖɌɣɑɝɞɎɑ ɍɔɚɘɌɜɖɑɜɌ ɛɗɚɞəɚɝɞɔ əɑɚɎɌɝɖɟɗɫ-

ɜɔɓɌɢɔɔ ɚɛɟɡɚɗɔ.  

Ȯ əɌɤɑɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɏɗɔɚɍɗɌɝɞɚɘɧ Ɏ 

ɍɚɗɨɤɔəɝɞɎɑ ɝɗɟɣɌɑɎ ɐɑɘɚəɝɞɜɔɜɚɎɌɗɔ ɝɌɘɧɑ 

Ɏɧɝɚɖɔɑ ɛɚɖɌɓɌɞɑɗɔ ɝɜɑɐɔ Ɏɝɑɡ ɔɓɘɑɜɑəəɧɡ 

ɠɌɜɘɌɖɚɖɔəɑɞɔɣɑɝɖɔɡ ɛɌɜɌɘɑɞɜɚɎ ɛɚ ɝɜɌɎəɑ-

əɔɪ ɝ ɐɜɟɏɔɘɔ ɏɔɝɞɚɗɚɏɔɣɑɝɖɔɘɔ ɛɚɐɞɔɛɌɘɔ 

ɏɗɔɚɘ. Ƚɗɑɐɟɑɞ ɚɞɘɑɞɔɞɨ, ɣɞɚ ɍɚɗɨɤɌɫ ɣɌɝɞɨ 

ɏɗɔɚɍɗɌɝɞɚɘ əɌɖɌɛɗɔɎɌɗɌ 18F-ɀȰȯ ɍɧɝɞɜɑɑ ɓɐɚ-

ɜɚɎɚɕ ɞɖɌəɔ (ɣɞɚ ɚɞɜɌɒɌɑɞ ɛɚɗɚɒɔɞɑɗɨəɧɑ ɓəɌ-

ɣɑəɔɫ ɛɌɜɌɘɑɞɜɌ grad (ȴȹ)), Ɏ ɞɚ Ɏɜɑɘɫ ɖɌɖ Ɏ 

ɚɝɞɌɗɨəɧɡ ɏɔɝɞɚɗɚɏɔɣɑɝɖɔɡ ɛɚɐɞɔɛɌɡ ɏɗɔɚɘ 

əɌɍɗɪɐɌɗɌɝɨ ɚɍɜɌɞəɌɫ ɖɌɜɞɔəɌ.  

ȻɌɜɌɘɑɞɜ grad (ȴȹ) ɐɗɫ ɚɛɟɡɚɗɑɕ ɝ ɚɗɔɏɚ-

ɖɚɘɛɚəɑəɞɚɘ, ɚɝɚɍɑəəɚ ɟ ɌəɌɛɗɌɝɞɔɣɑɝɖɔɡ 

ȺȷȯȰ, ɚɖɌɓɌɗɝɫ əɔɒɑ, ɣɑɘ ɐɗɫ ɚɝɞɌɗɨəɧɡ ɞɔɛɚɎ 

ɏɗɔɚɘ (ɓɌ ɔɝɖɗɪɣɑəɔɑɘ ɏɗɔɚɍɗɌɝɞɚɘ), ɣɞɚ Ɏɚɓ-

ɘɚɒəɚ ɝɎɫɓɌəɚ ɝ ɔəɧɘ ɟɜɚɎəɑɘ ɩəɑɜɏɑɞɔɣɑɝɖɚ-

ɏɚ ɘɑɞɌɍɚɗɔɓɘɌ. ȺɐəɌɖɚ ɩɞɚɞ ɛɌɜɌɘɑɞɜ ɝɞɌɞɔ-

ɝɞɔɣɑɝɖɔ əɑ ɝɘɚɏ ɐɚɝɞɚɎɑɜəɚ ɜɌɓɗɔɣɔɞɨ ɚɛɟɡɚɗɔ 

ɜɌɓɗɔɣəɧɡ ɏɔɝɞɚɗɚɏɔɣɑɝɖɔɡ ɞɔɛɚɎ ɔ ɝɞɑɛɑəɑɕ 

ɓɗɚɖɌɣɑɝɞɎɑəəɚɝɞɔ (DA ɔ OD, AA ɔ AOD), ɣɞɚ 

Ɏɚɓɘɚɒəɚ ɚɍɦɫɝəɫɑɞɝɫ ɘɌɗɚɕ Ɏɧɍɚɜɖɚɕ ɛɌɢɔ-

ɑəɞɚɎ ɖɌɒɐɚɕ əɚɓɚɗɚɏɔɣɑɝɖɚɕ ɠɚɜɘɧ. 

ȴɓ ɛɜɑɐɗɚɒɑəəɧɡ əɌɘɔ əɚɎɧɡ ɠɌɜɘɌɖɚ-

ɖɔəɑɞɔɣɑɝɖɔɡ ɛɌɜɌɘɑɞɜɚɎ ȴȹ60s ɚɖɌɓɌɗɝɫ 

əɌɔɍɚɗɑɑ ɔəɠɚɜɘɌɞɔɎəɧɘ, ɜɌɓɐɑɗɔɎ ɚɛɟɡɚɗɔ ɛɚ 

ɏɔɝɞɚɗɚɏɔɣɑɝɖɔɘ ɞɔɛɌɘ ɔ ɝɞɑɛɑəɫɘ ɓɗɚɖɌɣɑ-

ɝɞɎɑəəɚɝɞɔ, ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɍɚɗɑɑ ɓəɌɣɔɘɚ, ɣɑɘ 

ɝɞɌəɐɌɜɞəɧɕ ɔəɐɑɖɝ əɌɖɚɛɗɑəɔɫ (ȴȹ) (ɞɌɍɗ. 

ʈ4). ȰɌəəɧɕ ɠɌɖɞ ɛɜɚɐɑɘɚəɝɞɜɔɜɚɎɌə əɌ ɜɔ-

ɝɟəɖɑ 3, ɖɌɖ ɎɔɓɟɌɗɨəɚɑ ɛɜɑɚɍɗɌɐɌəɔɑ ɔəɞɑə-

ɝɔɎəɚɝɞɔ əɌɖɚɛɗɑəɔɫ ȼɀȻ Ɏ ɚɛɟɡɚɗɔ əɌ ɟɝɜɑɐ-

əɑəəɚɘ ɓɌ ɛɑɜɎɟɪ ɘɔəɟɞɟ ȻɉȾ-ɔɓɚɍɜɌɒɑəɔɔ ɛɚ 

ɝɜɌɎəɑəɔɪ ɝ ɟɝɜɑɐəɑəəɧɘ ɝ 20 ɛɚ 40 ɘɔəɟɞɟ. 

Ƚɑɜɚɑ ɎɑɥɑɝɞɎɚ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ Ɏ əɚɜɘɑ ɔəɞɑə-

ɝɔɎəɚ ɓɌɡɎɌɞɧɎɌɑɞ 18F-ɀȰȯ (SUV ɚɍɧɣəɚ >6,0) 

ɔ əɌɖɚɛɗɑəɔɑ ȼɀȻ Ɏ əɑɘ ɐɚɘɔəɔɜɚɎɌɗɚ Ɏ 63% 

ɏɗɔɚɍɗɌɝɞɚɘ Ɏ əɌɤɑɘ ɔɝɝɗɑɐɚɎɌəɔɔ, ɣɞɚ Ɏ əɑ 

ɖɚɞɚɜɚɕ ɝɞɑɛɑəɔ ɟɝɗɚɒəɫɗɚ ɛɜɚɢɑɝɝ ɎɔɓɟɌɗɔɓɌ-

ɢɔɔ ɝɌɘɚɕ ɚɛɟɡɚɗɔ ɔ ɑɑ ɏɜɌəɔɢ əɌ ȻɉȾ - ɔɓɚɍ-

ɜɌɒɑəɔɫɡ. 

Ȼɚ əɌɤɑɘɟ ɘəɑəɔɪ, Ɏɧɝɚɖɔɑ ɓəɌɣɑəɔɫ 

ȴȹ60s, ɛɚɗɟɣɑəəɧɑ Ɏ əɌɤɑɕ ɝɑɜɔɔ əɌɍɗɪɐɑəɔɕ,  
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ɛɚ ɝɜɌɎəɑəɔɪ ɝɚ ɝɞɌəɐɌɜɞəɧɘ ȴȹ Ɏ ɏɗɔɚɘɌɡ 

ɜɌɓɗɔɣəɚɕ ɝɞɑɛɑəɔ ɓɗɚɖɌɣɑɝɞɎɑəəɚɝɞɔ ɘɚɏɟɞ 

ɍɧɞɨ ɝɎɫɓɌəɧ ɝɚ ɝɞɑɛɑəɨɪ ɖɜɚɎɚɝəɌɍɒɑəɔɫ 

ɚɛɟɡɚɗɔ, ɖɚɞɚɜɌɫ ɚɖɌɓɌɗɌɝɨ Ɏɧɤɑ, ɣɑɘ ɟ əɚɜ-

ɘɌɗɨəɚɕ (ɎɖɗɪɣɌɫ ɝɑɜɚɑ ɎɑɥɑɝɞɎɚ) ɞɖɌəɔ ɏɚɗɚɎ-

əɚɏɚ ɘɚɓɏɌ.   

ɉɞɚ ɚɍɝɞɚɫɞɑɗɨɝɞɎɚ, ɛɚ-Ɏɔɐɔɘɚɘɟ, ɚɛɜɑɐɑ-

ɗɫɑɞ ɛɜɑɚɍɗɌɐɌəɔɑ ɜɌɝɛɜɑɐɑɗɑəɔɫ ȼɀȻ Ɏ ɛɌɞɚ-

ɗɚɏɔɣɑɝɖɚɕ ɞɖɌəɔ Ɏ ɛɑɜɎɟɪ ɘɔəɟɞɟ ɝɖɌəɔɜɚɎɌ-

əɔɫ əɌɐ əɌɖɚɛɗɑəɔɑɘ Ɏ ɎɑɥɑɝɞɎɑ ɏɚɗɚɎəɚɏɚ ɘɚɓ-

ɏɌ. ȮɧɝɚɖɌɫ ɝɞɌɞɔɝɞɔɣɑɝɖɌɫ ɓəɌɣɔɘɚɝɞɨ ɚɞɗɔ-

ɣɔɕ ɘɑɒɐɟ ɏɜɟɛɛɌɘɔ ɜɌɓɗɔɣəɧɡ ɏɔɝɞɚɗɚɏɔɣɑ-

ɝɖɔɡ ɛɚɐɞɔɛɚɎ ɏɗɔɚɘ ɛɚ ɛɌɜɌɘɑɞɜɟ ȴȹ60s ɞɌɖ-

ɒɑ ɘɚɒɑɞ ɍɧɞɨ ɝɎɫɓɌəɌ ɝ ɐɚɝɞɌɞɚɣəɚ əɔɓɖɔɘ 

ɝɞɌəɐɌɜɞəɧɘ ɚɞɖɗɚəɑəɔɑɘ ɩɞɚɏɚ ɛɌɜɌɘɑɞɜɌ ɚɞ 

ɝɜɑɐəɔɡ ɓəɌɣɑəɔɕ. ȸɚɒəɚ ɛɜɑɐɛɚɗɚɒɔɞɨ, ɣɞɚ 

ɏɔɝɞɚɗɚɏɔɣɑɝɖɔɑ ɞɔɛɧ ɏɗɔɚɘ ɚɞɗɔɣɌɪɞɝɫ ɘɑɒɐɟ 

ɝɚɍɚɕ ɛɚ ɛɗɚɞəɚɝɞɔ ɖɌɛɔɗɗɫɜəɚɕ ɝɑɞɔ Ɏ ɍɚɗɨ-

ɤɑɕ ɝɞɑɛɑəɔ, ɣɑɘ ɛɚ Ɍɍɝɚɗɪɞəɚɘɟ ɔɞɚɏɚɎɚɘɟ 

ɛɚɞɜɑɍɗɑəɔɪ ɏɗɪɖɚɓɧ. Ȯ ɝɎɫɓɔ ɝ ɩɞɔɘ ɛɜɑɐ-

ɝɞɌɎɗɫɑɞɝɫ ɛɑɜɝɛɑɖɞɔɎəɧɘ ɔɓɟɣɔɞɨ ɖɚɜɜɑɗɫɢɔɪ 

ɘɑɒɐɟ ȴȹ60s 18F-ɀȰȯ ɔ ɛɑɜɠɟɓɔɑɕ ɚɛɟɡɚɗɔ, 

ɐɗɫ ɖɚɗɔɣɑɝɞɎɑəəɚɏɚ ɔɓɘɑɜɑəɔɫ ɖɚɞɚɜɚɕ Ɏɚɓ-

ɘɚɒəɚ ɛɜɔɘɑəɑəɔɑ ɖɌɖ ȻɉȾ/ȶȾ ɝ H215O ɐɗɫ 

ɛɚɗɟɣɑəɔɫ ɖɌɜɞ ɛɑɜɠɟɓɔɔ ɝ ɞɑɘ ɒɑ ɛɜɚɝɞɜɌə-

ɝɞɎɑəəɧɘ ɜɌɓɜɑɤɑəɔɑɘ, ɞɌɖ ɔ ɍɑɝɖɚəɞɜɌɝɞəɚɕ 

ȸȼȾ-ɛɑɜɠɟɓɔɔ. 

ȶɜɚɘɑ ɞɚɏɚ, ɖɌɖ ɛɚɖɌɓɌɗɚ əɌɤɑ ɔɝɝɗɑɐɚ-

ɎɌəɔɑ, ɛɌɜɌɘɑɞɜ ȴȹ60s ɚɣɑəɨ ɟɐɚɍɑə ɐɗɫ ɛɜɔ-

ɘɑəɑəɔɫ Ɏ ɚɍɧɣəɧɡ ɖɗɔəɔɣɑɝɖɔɡ ɟɝɗɚɎɔɫɡ ɔ 

ɘɚɒɑɞ ɍɧɞɨ ɜɌɝɝɣɔɞɌə ɛɚ ɌəɌɗɚɏɔɔ ɝ ɚɍɧɣəɧɘ 

ȴȹ, ɑɝɗɔ ɜɑɖɚəɝɞɜɟɔɜɚɎɌɞɨ ɛɑɜɎɟɪ ɘɔəɟɞɟ ɔɝ-

ɝɗɑɐɚɎɌəɔɫ Ɏ Ɏɔɐɑ ɚɞɐɑɗɨəɚɏɚ ɠɜɑɕɘɌ.  

 ȮɌɒəɧɘ ɎɧɎɚɐɚɘ əɌɤɑɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ 

ɫɎɗɫɑɞɝɫ ɠɌɖɞ ɞɚɏɚ, ɣɞɚ ɔɝɛɚɗɨɓɚɎɌəɔɑ ɞɚɗɨɖɚ 

ɓəɌɣɑəɔɕ ɝɞɌəɐɌɜɞəɚɏɚ ȴȹ (ɔɗɔ ɓəɌɣɑəɔɕ SUVt) 

Ɏ ɜɟɞɔəəɚɕ ɛɜɌɖɞɔɖɑ ȻɉȾ/ȶȾ ɝ 18F-ɀȰȯ ɐɗɫ 

ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɏɗɔɚɘ ɜɌɓɗɔɣ-

əɚɕ ɝɞɑɛɑəɔ ɌəɌɛɗɌɓɔɔ ɫɎɗɫɑɞɝɫ ɘɌɗɚɔəɠɚɜɘɌ-

ɞɔɎəɧɘ, ɛɚɝɖɚɗɨɖɟ ɐɌɒɑ ɓɗɚɖɌɣɑɝɞɎɑəəɧɑ 

ɏɗɔɚɘɧ (ɝ ɟɣɌɝɞɖɌɘɔ əɑɖɜɚɓɌ ɔ əɌɜɟɤɑəɔɑɘ 

ȯɉȭ) ɘɚɏɟɞ əɑ ɐɑɘɚəɝɞɜɔɜɚɎɌɞɨ Ɏɔɐɔɘɚɏɚ 

əɌɖɚɛɗɑəɔɫ ȼɀȻ ɛɜɔ ɝɞɌəɐɌɜɞəɚɘ ȻɉȾ-

ɔɝɝɗɑɐɚɎɌəɔɔ. ȭɚɗɑɑ ɞɚɏɚ, Ɏ ɝɗɟɣɌɑ ɌɖɞɔɎəɚɏɚ 

ɓɌɡɎɌɞɌ ɏɗɪɖɚɓɧ əɑɖɚɞɚɜɧɘɔ ɏɗɔɚɘɌɘɔ, ɎɧɡɚɐɌ 

əɌ ɛɗɌɞɚ ɐɔəɌɘɔɣɑɝɖɚɕ ɖɜɔɎɚɕ ɜɌɝɛɜɑɐɑɗɑəɔɫ 

ȼɀȻ Ɏ ɞɖɌəɔ ɚɛɟɡɚɗɔ ɘɚɒɑɞ ɔ əɑ əɌɍɗɪɐɌɑɞɝɫ, 

ɣɞɚ ɐɑɗɌɑɞ ɔɞɚɏɚɎɧɑ ɓəɌɣɑəɔɫ əɌɖɚɛɗɑəɔɫ ɏɗɪ-

ɖɚɓɧ ɝɔɗɨəɚ ɓɌɎɔɝɫɥɔɘɔ ɚɞ Ɏɜɑɘɑəɔ, ɛɜɚɤɑɐ-

ɤɑɘ ɝ ɘɚɘɑəɞɌ ɔəɦɑɖɢɔɔ ȼɀȻ, ɟɝɗɚɒəɫɫ ɝɞɌə-

ɐɌɜɞɔɓɌɢɔɪ ɖɚɗɔɣɑɝɞɎɑəəɚɕ ɚɢɑəɖɔ.  

ȹɑɐɚɝɞɌɞɖɚɘ ɔɝɛɚɗɨɓɚɎɌəɔɫ 18F-ɀȰȯ ɝɗɑ-

ɐɟɑɞ ɛɜɔɓəɌɞɨ əɔɓɖɟɪ ɔəɠɚɜɘɌɞɔɎəɚɝɞɨ ɩɞɚɏɚ 

ȼɀȻ ɐɗɫ ɐɔɠɠɑɜɑəɢɔɜɚɎɌəɔɫ ɏɔɝɞɚɗɚɏɔɣɑɝɖɔɡ 

ɛɚɐɞɔɛɚɎ ɏɗɔɚɘ ɝɚ II-ɕ ɔ III-ɕ ɝɞɑɛɑəɫɘɔ ɓɗɚɖɌ-

ɣɑɝɞɎɑəəɚɝɞɔ (ȰȬ, ȬȬ, ȺȰ, ȬȺȰ) ɐɜɟɏ ɚɞ ɐɜɟɏɌ. 

ȹɌɍɗɪɐɌɑɘɌɫ Ɏ əɌɤɑɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɞɑəɐɑəɢɔɫ 

ɖ ɟɎɑɗɔɣɑəɔɪ ɓəɌɣɑəɔɕ ɔɓɘɑɜɫɑɘɧɡ ɛɌɜɌɘɑɞ-

ɜɚɎ ɝ ɜɚɝɞɚɘ ɝɞɑɛɑəɔ ɌəɌɛɗɌɓɔɔ ɏɗɔɚɘɧ əɑ ɐɚ-

ɝɞɔɏɗɌ ɝɞɌɞɔɝɞɔɣɑɝɖɚɕ ɓəɌɣɔɘɚɝɞɔ, Ɏɚɓɘɚɒəɚ 

 

ȼɔɝ. 3 Ɍ (Fig. 3 Ɍ) 

 

ȼɔɝ. 3 ɍ (Fig. 3 b) 

 

ȼɔɝ. 3 Ɏ (Fig. 3 ɝ) 

ȼɔɝ. 3.     ȯɗɔɚɍɗɌɝɞɚɘɌ Ɏ ɘɑɐɔɌɗɨəɧɡ ɚɞɐɑɗɌɡ ɗɑɎɚɕ Ɏɔɝɚɣəɚɕ ɐɚɗɔ.  

Ɍ ð ȸȼȾ Ɏ ɜɑɒɔɘɑ Ⱦ1 ɝ ɖɚəɞɜɌɝɞəɧɘ ɟɝɔɗɑəɔɑɘ; ɍ ð ȻɉȾ/ȶȾ ɝ 18F-ɀȰȯ, ɟɝɜɑɐəɑəɔɑ ɓɌ ɛɑɜɎɧɑ 60 ɝɑɖɟəɐ ɛɚ-

ɝɗɑ ɎɎɑɐɑəɔɫ ȼɀȻ; Ɏ ð ȻɉȾ/ȶȾ ɝ 18F-ɀȰȯ, ɟɝɜɑɐəɑəɔɑ ɝ 20 ɛɚ 40 ɘɔəɟɞɟ ɛɚɝɗɑ ɎɎɑɐɑəɔɫ ȼɀȻ, ɏɚɗɟɍɚɕ ɖɚəɞɟɜ 

ɝɚɚɞɎɑɞɝɞɎɟɑɞ ɔɝɝɗɑɐɟɑɘɚɘɟ ɚɍɦɑɘɟ VOI ɚɛɟɡɚɗɔ. ȺɛɟɡɚɗɑɎɌɫ ɝɞɜɟɖɞɟɜɌ Ɏ ɛɑɜɎɟɪ ɘɔəɟɞɟ ɝɖɌəɔɜɚɎɌəɔɫ ɡɚ-

ɜɚɤɚ ɐɔɠɠɑɜɑəɢɔɜɟɑɞɝɫ əɌ ɚɍɥɑɘ ɠɚəɑ əɌɖɚɛɗɑəɔɫ ȼɀȻ. ȳɌɞɑɘ ɛɚ ɘɑɜɑ əɌɖɚɛɗɑəɔɫ ȼɀȻ Ɏ ɝɑɜɚɘ ɎɑɥɑɝɞɎɑ 

ɘɚɓɏɌ (Ɏ) ɚɛɟɡɚɗɨ ɞɑɜɫɑɞ ɝɎɚɪ Ɏɔɐɔɘɟɪ ɜɌəɑɑ çɚɞɏɜɌəɔɣɑəəɚɝɞɨè ɚɞ ɚɖɜɟɒɌɪɥɔɡ ɞɖɌəɑɕ ɘɚɓɏɌ. 

Fig. 3.   Glioblastoma in the medial parts of the left temporal lobe.  

Ɍ ð MRI in T1 mode with contrast enhancement b ð PET with 18F -FDG, averaging over the first 60 seconds after 

RP administration, c ð PET with 18F -FDG, averaging from 20 to 40 minutes after RP administration, blue outline 

corresponds to the investigated volume VOI  of the tumor. The tumor structure in the first minute of scanning is 

well differentiated against the general background of the accumulation of RP. Then, as RP accumulates in the gray 

matter of the brain ( c), the tumor loses its previously visible òdemarcationè; from the surrounding brain tissue. 
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ɔɓ-ɓɌ əɑɐɚɝɞɌɞɚɣəɚɏɚ ɖɚɗɔɣɑɝɞɎɌ ɛɌɢɔɑəɞɚɎ Ɏ 

ɔɝɝɗɑɐɟɑɘɧɡ ɏɜɟɛɛɌɡ.  

ȳɌɖɗɪɣɑəɔɑ. 

ȴɝɝɗɑɐɚɎɌəɔɑ ɛɑɜɎɚɕ ɘɔəɟɞɧ ɛɜɚɡɚɒɐɑ-

əɔɫ 18F-ɀȰȯ Ɏ ɏɗɔɌɗɨəɧɡ əɚɎɚɚɍɜɌɓɚɎɌəɔɫɡ 

ɛɚɓɎɚɗɫɑɞ əɑ ɞɚɗɨɖɚ ɟɗɟɣɤɔɞɨ ɐɔɠɠɑɜɑəɢɔɌɗɨ-

əɟɪ ɐɔɌɏəɚɝɞɔɖɟ, əɚ ɔ ɝɚɖɜɌɞɔɞɨ Ɏɜɑɘɫ ɔɝɝɗɑ-

ɐɚɎɌəɔɫ. ȹɌɔɍɚɗɑɑ ɔəɠɚɜɘɌɞɔɎəɧɘɔ əɚɎɧɘɔ 

ɛɌɜɌɘɑɞɜɌɘɔ ɐɗɫ ɚɢɑəɖɔ ɔəɠɚɜɘɌɞɔɎəɚɝɞɔ 

ȻɉȾ/ȶȾ ɝ 18F-ɀȰȯ ɫɎɗɫɪɞɝɫ ȴȹ60s ɔ grad (ȴȹ). 

ȰɌəəɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɐɚɛɚɗəɔɗɚ ɛɌɜɌɘɑɞɜɧ 

ɚɛɔɝɌəɔɫ ɘɑɞɌɍɚɗɔɓɘɌ ȼɀȻ Ɏ ɏɗɔɚɘɌɡ ɔ ɔə-

ɞɌɖɞəɚɘ ɎɑɥɑɝɞɎɑ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ, ɟɗɟɣɤɌɪ-

ɥɔɑ ɛɚəɔɘɌəɔɑ ɛɜɚɢɑɝɝɚɎ ɠɌɜɘɌɖɚɖɔəɑɞɔɖɔ 

ɜɌɐɔɚɠɌɜɘɛɜɑɛɌɜɌɞɌ. Ȼɚ əɌɤɑɘɟ ɘəɑəɔɪ, 

əɌɔɍɚɗɑɑ ɚɛɜɌɎɐɌəəɧɘ Ɏɧɍɚɜɚɘ 18F -ɀȰȯ Ɏ ɖɌ-

ɣɑɝɞɎɑ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɏɚ ȼɀȻ ɫɎɗɫɪɞɝɫ ɝɗɟɣɌɔ 

ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɏɗɔɌɗɨəɧɡ 

ɚɛɟɡɚɗɑɕ III ɔ IV ɝɞɑɛɑəɑɕ ɓɗɚɖɌɣɑɝɞɎɑəəɚɝɞɔ. 

ȴɝɞɚɣəɔɖ ɠɔəɌəɝɔɜɚɎɌəɔɫ ɔ  ɖɚəɠɗɔɖɞ 

ɔəɞɑɜɑɝɚɎ. 

ȴɝɝɗɑɐɚɎɌəɔɑ Ɏɧɛɚɗəɑəɚ ɛɜɔ ɛɚɐɐɑɜɒɖɑ 

ɏɜɌəɞɌ ȼɚɝɝɔɕɝɖɚɏɚ əɌɟɣəɚɏɚ ɠɚəɐɌ (ɛɜɚɑɖɞ ʈ 

18 -15-00337 çȹɑɔəɎɌɓɔɎəɚɑ ɔɓɟɣɑəɔɑ ɩəɑɜɏɑɞɔ-

ɣɑɝɖɚɏɚ ɘɑɞɌɍɚɗɔɓɘɌ ɚɛɟɡɚɗɑɕ ɏɚɗɚɎəɚɏɚ ɘɚɓ-

ɏɌè).     

ȬɎɞɚɜɧ ɐɌəəɚɕ ɝɞɌɞɨɔ ɛɚɐɞɎɑɜɐɔɗɔ ɚɞɝɟɞ-

ɝɞɎɔɑ ɔ ɖɚəɠɗɔɖɞɌ ɔəɞɑɜɑɝɚɎ, ɚ ɖɚɞɚɜɧɡ əɑɚɍ-

ɡɚɐɔɘɚ ɝɚɚɍɥɔɞɨ. 
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ȶȺȸȻȷȱȶȽȹȬɋ ȷȿɃȱȮȬɋ ȰȴȬȯȹȺȽȾȴȶȬ ȿ ȻȬɂȴȱȹȾȺȮ Ƚ ȰȴȽɀȿȹȶɂȴȱȵ 

ȮȴȽȺɃȹȺ-ȹȴȲȹȱɃȱȷɊȽȾȹȺȯȺ ȽȿȽȾȬȮȬ (ȮȹɃȽ) 

 

ȻɚɗɨɤɔəɌ Ȯ.ȴ.1, ȼɑɤɑɞɚɎ ȴ.Ȯ.1, ȽɑɜɚɎɌ ȹ.Ƚ.1, ȭɌɍɖɚɎɌ Ȭ.Ȭ.1,  

ȷɔɝɌɎɔə Ȭ.Ȭ.1, ȽɑɘɑəɚɎ Ȼ.ɋ.1, ȼɚɥɔəɌ Ȭ.Ȯ.2 

 
ɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. ȻɜɚɎɑɐɑəɔɑ ɖɚɘɛɗɑɖɝəɚɏɚ ɌəɌɗɔɓɌ ɖɗɔəɔɖɚ-ɗɟɣɑɎɧɡ ɐɌə-

əɧɡ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɐɔɝɠɟəɖɢɔɑɕ Ɏɔɝɚɣəɚ-əɔɒəɑɣɑɗɪɝɞəɚɏɚ ɝɟɝɞɌɎɌ (ȮȹɃȽ) 

əɌ ɩɞɌɛɌɡ ɐɚ ɔ ɛɚɝɗɑ ɖɚəɝɑɜɎɌɞɔɎəɚɏɚ ɔ ɝɞɚɘɌɞɚɗɚɏɔɣɑɝɖɚɏɚ ɞɔɛɚɎ ɗɑɣɑəɔɫ ɝ 

ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɘɟɗɨɞɔɝɛɔɜɌɗɨəɚɕ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ (ȸȽȶȾ) ɔ ɘɌɏ-

əɔɞəɚ-ɜɑɓɚəɌəɝəɚɕ ɞɚɘɚɏɜɌɠɔɔ (ȸȼȾ). 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. Ȯ ɔɝɝɗɑɐɚɎɌəɔɑ ɍɧɗɔ Ɏɖɗɪɣɑəɧ ɜɑɓɟɗɨɞɌɞɧ ɖɗɔəɔɖɚ-

ɗɟɣɑɎɚɏɚ ɚɍɝɗɑɐɚɎɌəɔɫ əɌ ɩɞɌɛɌɡ ɐɚ ɔ ɛɚɝɗɑ ɖɚəɝɑɜɎɌɞɔɎəɚɏɚ ɔ ɝɞɚɘɌɞɚɗɚɏɔɣɑɝɖɚɏɚ ɞɔ-

ɛɚɎ ɗɑɣɑəɔɫ 36 ɛɌɢɔɑəɞɚɎ (31 ɒɑəɥɔə ɔ 5 ɘɟɒɣɔə) Ɏ ɎɚɓɜɌɝɞəɚɘ ɔəɞɑɜɎɌɗɑ 18-52 ɗɑɞ. 

Ȯɝɑ ɛɌɢɔɑəɞɧ ɍɧɗɔ ɜɌɓɐɑɗɑəɧ əɌ ɣɑɞɧɜɑ ɏɜɟɛɛɧ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɖɗɔəɔɣɑɝɖɔɡ ɛɜɚɫɎ-

ɗɑəɔɕ ɐɔɝɠɟəɖɢɔɔ Ɏɔɝɚɣəɚ-əɔɒəɑɣɑɗɪɝɞəɚɏɚ ɝɟɝɞɌɎɌ: I ɏɜɟɛɛɌ (n=11; 30, 3%) ð ɛɌɢɔ-

ɑəɞɧ ɝ ɍɚɗɑɎɧɘ ɝɔəɐɜɚɘɚɘ ɛɜɔ ɐɔɝɠɟəɖɢɔɔ ȮȹɃȽ; II ɏɜɟɛɛɌ (n=14; 39, 2%) ð ɛɌɢɔɑəɞɧ 

ɝ ɛɜɚɫɎɗɑəɔɑɘ Ɍɖɟɝɞɔɣɑɝɖɔɡ ɩɠɠɑɖɞɚɎ ɛɜɔ ɐɔɝɠɟəɖɢɔɔ ȮȹɃȽ ɔ III ɏɜɟɛɛɌ (n=5; 13, 7%) 

ð ɛɌɢɔɑəɞɧ ɝ ɐɑɏɑəɑɜɌɞɔɎəɧɘɔ ɔɓɘɑəɑəɔɫɘɔ ɖɚɝɞəɚɕ ɞɖɌəɔ. IV ɏɜɟɛɛɌ (n=6; 16, 8%) 

ɫɎɗɫɗɌɝɨ ɏɜɟɛɛɚɕ ɖɚəɞɜɚɗɫ, Ɏ ɖɚɞɚɜɚɕ ɍɧɗɔ ɚɍɝɗɑɐɚɎɌəɧ ɐɚɍɜɚɎɚɗɨɢɧ ɍɑɓ ɖɗɔəɔɣɑɝɖɔɡ 

ɛɜɚɫɎɗɑəɔɕ ɐɔɝɠɟəɖɢɔɔ ȮȹɃȽ. 

ȻɌɢɔɑəɞɌɘ Ɏɝɑɡ ɏɜɟɛɛ ɍɧɗɌ ɛɜɚɎɑɐɑəɌ ɗɟɣɑɎɌɫ ɐɔɌɏəɚɝɞɔɖɌ əɌ ɜɌɓɗɔɣəɧɡ ɩɞɌɛɌɡ ɗɑɣɑ-

əɔɫ: ȸȽȶȾ ð ɛɜɔ ɚɍɜɌɥɑəɔɔ, ɞɌɖɒɑ ɣɑɜɑɓ 12 ɘɑɝɫɢɑɎ ɛɚɝɗɑ ɛɑɜɎɔɣəɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ; 

ȸȼȾ - ɛɜɔ ɚɍɜɌɥɑəɔɔ, ɞɌɖɒɑ əɌ ɣɑɜɑɓ 6 ɔ 12 ɘɑɝɫɢɑɎ ɛɚɝɗɑ ɛɑɜɎɔɣəɚɕ ɖɚəɝɟɗɨɞɌɢɔɔ. 

ȼɑɓɟɗɨɞɌɞɧ. Ȼɚ ɐɌəəɧɘ ɛɜɚɎɑɐɑəəɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɍɧɗɚ ɎɧɫɎɗɑəɚ, ɣɞɚ Ɍɝɝɔ-

ɘɑɞɜɔɣəɚɑ ɜɌɝɛɚɗɚɒɑəɔɑ ɏɚɗɚɎɚɖ ɘɧɥɑɗɖɚɎɧɡ ɚɞɜɚɝɞɖɚɎ əɔɒəɑɕ ɣɑɗɪɝɞɔ (n=14; 

42,4%) ɚɞɘɑɣɌɗɚɝɨ Ɏ Ɏɔɐɟ əɌɜɟɤɑəɔɫ ɍɔɚɘɑɡɌəɔɖɔ ɌɖɞɌ ɒɑɎɌəɔɫ. ȹɌɗɔɣɔɑ ɎɧɜɌɒɑə-

əɧɡ ɐɔɝɞɜɚɠɔɣɑɝɖɔɡ ɛɜɚɢɑɝɝɚɎ ɝɚ ɝɞɚɜɚəɧ ɛɚɜɌɒɑəɔɫ Ɏ I, II, III ɏɜɟɛɛɌɡ əɌɘɔ ɜɌɝɢɑəɔ-

ɎɌɗɚɝɨ, ɖɌɖ ɔɓɘɑəɑəɔɫ Ɏ ɜɑɓɟɗɨɞɌɞɑ ɠɟəɖɢɔɚəɌɗɨəɚɕ ɛɑɜɑɏɜɟɓɖɔ, ɣɞɚ ɖɚɝɎɑəəɚ ɛɚɐ-

ɞɎɑɜɒɐɌɗɚɝɨ ɜɑɏɜɑɝɝɔɑɕ ɛɜɚɢɑɝɝɌ ɛɚɝɗɑ ɛɜɚɎɑɐɑəəɚɏɚ ɖɚɘɛɗɑɖɝəɚɏɚ ɗɑɣɑəɔɫ. ȳɌɐəɑɑ 

ɜɌɝɛɚɗɚɒɑəɔɑ ɏɚɗɚɎɖɔ ɘɧɥɑɗɖɚɎɚɏɚ ɚɞɜɚɝɞɖɌ əɔɒəɑɕ ɣɑɗɪɝɞɔ ɎɝɞɜɑɣɌɗɚɝɨ ɓəɌɣɔɞɑɗɨəɚ 

ɣɌɥɑ, ɣɑɘ ɗɪɍɧɑ ɐɜɟɏɔɑ ɗɚɖɌɗɔɓɌɢɔɔ, ɚɝɚɍɑəəɚ, ɛɜɔ ɐɑɝɞɜɟɖɞɔɎəɚɘ ɛɜɚɢɑɝɝɑ ɡɜɫɥɑɎɚ-

ɏɚ ɖɚɘɛɚəɑəɞɌ ɟ 20 ɛɌɢɔɑəɞɚɎ (n=60; 6%). Ȼɚ ɐɌəəɧɘ ȸȽȶȾ ɜɌɓɘɑɜɧ ɝɟɝɞɌɎəɚɕ ɥɑɗɔ 

ɐɚ ɔ ɛɚɝɗɑ ɛɜɚɎɑɐɑəəɚɏɚ ɗɑɣɑəɔɫ ɎɌɜɨɔɜɚɎɌɗɔ: Ɏ ɛɑɜɑɐəɑɘ ɚɞɐɑɗɑ ð ɚɞ 1,76°1,8 ɐɚ 

3,08°1,5ɘɘ; Ɏ ɝɜɑɐəɑɘ ɚɞɐɑɗɑ ð ɚɞ 1,18°1,7 ɐɚ 1,86°2,5ɘɘ, Ɏ ɓɌɐəɑɘ ɚɞɐɑɗɑ ð ɚɞ 0,80°2,5 

ɐɚ 3,42°1,3ɘɘ.  

Ȼɜɔ ɚɞɝɟɞɝɞɎɔɔ əɌɜɟɤɑəɔɕ ɢɑɗɚɝɞəɚɝɞɔ ɓɟɍəɚɏɚ ɜɫɐɌ ɔ ɞɜɌɎɘ Ɏ ɌəɌɘəɑɓɑ ɟ 25 

ɛɌɢɔɑəɞɚɎ (75,7%), ɍɧɗɚ ɚɞɘɑɣɑəɚ ɛɜɑɚɍɗɌɐɌəɔɑ ɌɖɞɔɎəɚɕ ɠɟəɖɢɔɔ ɒɑɎɌɞɑɗɨəɧɡ 

ɘɧɤɢ əɌ Ɏɑɐɟɥɑɕ ɝɞɚɜɚəɑ. Ȼɚ ɐɌəəɧɘ ȸȼȾ ɚɍɦɑɘəɧɑ ɡɌɜɌɖɞɑɜɔɝɞɔɖɔ ɗɌɞɑɜɌɗɨəɧɡ 

ɖɜɧɗɚɎɔɐəɧɡ ɘɧɤɢ ɐɚ ɔ ɛɚɝɗɑ ɗɑɣɑəɔɫ ɝɚɝɞɌɎɔɗɔ ð ɚɞ 17,8°1,9 ɐɚ 15,1°2,5 ɘɘ; ɘɑɐɔ-

Ɍɗɨəɧɡ ɖɜɧɗɚɎɔɐəɧɡ ɘɧɤɢ ð ɚɞ 13,35°1,5 ɐɚ 11,21°1,5 ɘɘ ɔ ɝɚɍɝɞɎɑəəɚ ɒɑɎɌɞɑɗɨəɧɡ 

ɘɧɤɢ ð ɚɞ 18,53°1,5 ɐɚ 14,22°1,6 ɘɘ. ȰɚɝɞɚɎɑɜəɚ ɓəɌɣɔɘɚɑ ɟɎɑɗɔɣɑəɔɑ ɚɍɦɑɘəɧɡ ɛɚ-

ɖɌɓɌɞɑɗɑɕ (ɞɚɗɥɔəɧ) ɒɑɎɌɞɑɗɨəɧɡ ɘɧɤɢ ɟ 25 ɛɌɢɔɑəɞɚɎ (75,7%) ɏɚɎɚɜɔɗɚ ɚ ɠɟəɖɢɔɚ-

əɌɗɨəɚɕ ɛɑɜɑɏɜɟɓɖɑ ɒɑɎɌɞɑɗɨəɚɏɚ ɌɛɛɌɜɌɞɌ, ɞɌɖ ɖɌɖ ɚɍɦɑɘəɧɑ ɡɌɜɌɖɞɑɜɔɝɞɔɖɔ ɔɝɝɗɑ-

ɐɟɑɘɧɡ ɘɧɤɢ ɝɞɌɗɔ ɝɚɛɚɝɞɌɎɔɘɧ ɝ ɐɌəəɧɘɔ ɖɚəɞɜɚɗɨəɚɕ ɏɜɟɛɛɧ (n=6; 16,8%) ɛɚɝɗɑ 

ɛɜɚɎɑɐɑəəɚɏɚ ɗɑɣɑəɔɫ. ȴɓɘɑɜɑəɔɫ ɛɌɜɌɘɑɞɜɚɎ ɝɟɝɞɌɎəɚɏɚ ɐɔɝɖɌ ɛɜɔ ȸȼȾ ɎɧɫɎɔɗɔ ɝɗɑ-

ɐɟɪɥɔɑ ɔɓɘɑəɑəɔɫ əɌ ɩɞɌɛɌɡ ɐɚ ɔ ɛɚɝɗɑ ɗɑɣɑəɔɫ: Ɏ ɛɑɜɑɐəɑɘ ɚɞɐɑɗɑ ð ɚɞ 2,3°2,6 ɐɚ 

2,7°2,7 ɘɘ, Ɏ ɢɑəɞɜɌɗɨəɚɘ ɚɞɐɑɗɑ ð ɚɞ 0,5° 2,9 ɐɚ 1,9°1,7 ɘɘ, Ɏ ɓɌɐəɑɘ ɚɞɐɑɗɑ ð ɚɞ 

3,2°2,7 ɐɚ 4,3°2,1 ɘɘ. ȻɚɖɌɓɌɞɑɗɔ ɛɗɚɞəɚɝɞɔ ɖɚɝɞəɚɕ ɞɖɌəɔ ɟ Ɏɝɑɡ ɛɌɢɔɑəɞɚɎ Ɏ ɔɝɝɗɑ-

ɐɚɎɌəɔɔ (n= 31; 100,0%) ɎɌɜɨɔɜɚɎɌɗɔ ɚɞ +234,5°5,8 HU (Ɏ III ɏɜɟɛɛɑ) ɐɚ +565,5°5,9 HU 

(Ɏ I ɏɜɟɛɛɑ) ɛɜɔ ɛɑɜɎɔɣəɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ, ɣɞɚ ɛɚɓɎɚɗɔɗɚ ɐɔɠɠɑɜɑəɢɔɜɚɎɌɞɨ ɞɫɒɑɝɞɨ 

ɚɝɞɑɚɛɚɜɑɞɔɣɑɝɖɔɡ ɔɓɘɑəɑəɔɕ ɖɚɝɞəɚɕ ɞɖɌəɔ ɐɗɫ ɐɌɗɨəɑɕɤɑɕ ɖɚɜɜɑɖɢɔɔ ɗɑɣɑəɔɫ. 

ȮɧɎɚɐ. Ȼɜɔɘɑəɑəɔɑ ɎɧɝɚɖɚɔəɠɚɜɘɌɞɔɎəɧɡ ɘɑɞɚɐɚɎ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ 

(ȸȽȶȾ, ȸȼȾ) ɟ ɛɌɢɔɑəɞɚɎ ɝ ɐɔɝɠɟəɖɢɔɑɕ ȮȹɃȽ ɫɎɗɫɑɞɝɫ əɑɚɞɦɑɘɗɑɘɚɕ ɣɌɝɞɨɪ ɖɌɖ əɌ 

ɩɞɌɛɑ ɛɑɜɎɔɣəɚɕ ɖɚəɝɟɗɨɞɌɢɔɔ, ɞɌɖ ɔ ɛɚɝɗɑ ɛɜɚɎɑɐɑəəɚɏɚ ɗɑɣɑəɔɫ. 

ɂ 
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urpose.  Ƚonducting a comprehensive analysis of clinical and radiological data in 

patients with temporomandibular joint (TMJ) dysfunction at the stages before and 

after conservative and dental types of treatment using multislice computed tomog-

raphy (MSCT) and magnetic resonance imaging (MRI).  

Materials and methods . The present study included the results of clinical and ra-

diological examinations at the stages before and after conservative and dental types of 

treatm ent of 36 patients (31 women and 5 men) in the age range of 18 -52 years.  

All patients were divided into four groups depending on the clinical manifestations of tem-

poromandibular joint dysfunction. Group I (n = 11; 30.3%) - patients with pain syndrome 

with TMJ dysfunction; Group II (n = 14; 39.2%) - patients with manifestation of acoustic ef-

fects in TMJ dysfunction and group III (n = 5; 13.7%) - patients with degenerative changes 

in bone tissue. Group IV (n = 6; 16.8%) - was a control group ð volunteers with out clinical 

manifestations of TMJ dysfunction.  

Patients of all groups underwent radiological diagnostic methods at various stages of treat-

ment: MSCT examination at treatment and 12 months after the initial examination; MRI - at 

treatment, at 6 and 12 mont hs.  

Results.  According to the study, it was revealed that the asymmetric arrangement of 

the heads of the condylar processes of the lower jaw (n = 14; 42.4%) was noted in view of the 

violation of the biomechanics of the act of chewing. The presence of prono unced dystrophic 

processes on the part of the lesion in groups I, II, III was regarded by us as changes as a re-

sult of functional overload, which was indirectly confirmed by the regression of the process 

after the complex treatment. The posterior position of the head of the condylar process of 

the lower jaw was found much more often than any other localization, especially in the de-

structive process of the cartilaginous component in 20 patients (60.6%). According to MSCT 

data, the size of the joint space bef ore and after the treatment was modernized: in the ante-

rior section from 1.76 °1.8 to 3.08.51.5 mm; in the middle section from 1.18 °1.7 to 

1.86°2.5mm after treatment and in the back section from 0.80 °2.5 to 3.42 °1.3mm after 

treatment  

In the absence of viola tions of the integrity of the dentition and trauma in the anam-

nesis in 25 patients (75.7%), a predominance of the active function of the masticatory mus-

cles on the leading side was noted. According to MRI data, the volumetric characteristics of 

the lateral  pterygoid muscles before and after treatment ranged from 17.8 °1.9 to 15.1 °2.5 

mm; medial pterygoid muscles from 13.35 °1.5 to 11.21 °1.5 mm and the masticatory mus-

cles proper from 18.53 °1.5 to 14.22 °1.6 mm.  

A statistically significant increase in the volume tric parameters (thickness) of the 

masticatory muscles in 25 patients (75.7%) indicates a functional overload of the masticato-

ry apparatus, since the volumetric characteristics of the studied muscles became compara-

ble with the data of the control group  (n =6; 16,8%) after the treatment. Changes in the pa-

rameters of the articular disc, MRI studies revealed the following changes before and after 

P 1 - I.M. Sechenov First 

Moscow State Medical 
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University).  
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the treatment: in the anterior region from 2.3 °2.6 to 2.7 °2.7 mm, in the central region from 

0.5°2,9 to 1.9 °1.7 mm,  in the posterior section from 3.2 °2.7 to 4.3 °2.1 mm.  

Bone density indicators of patients (n = 31; 100.0%) varied from +234.5 °5.8 HU (in group 

III) to +565.5°5.9 HU (in group I) during the primary study, which made it possible to differ-

entiate the severity  of osteoporotic changes in bone tissue to correct the treatment.  

Conclusion.  The use of highly informative methods of radiological diagnostics 

(MSCT, MRI) in patients with TMJ dysfunction is an integral part both at the stage of initial 

consultation and a fter treatment.  

  

 Keywords: multispiral computed tomography, temporomandibular joint dysfunction, 

magnetic resonance imaging, radiation diagnostics, TMJ, MRI, MSCT.  
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ɔɝɠɟəɖɢɔɫ Ɏɔɝɚɣəɚ-

əɔɒəɑɣɑɗɪɝɞəɚɏɚ ɝɟɝɞɌɎɌ (ȮȹɃȽ) ɫɎ-

ɗɫɑɞɝɫ ɚɐəɔɘ ɔɓ ɝɌɘɧɡ ɝɗɚɒəɧɡ Ɏɚ-

ɛɜɚɝɚɎ Ɏ ɝɚɎɜɑɘɑəəɚɕ ɘɑɐɔɢɔəɝɖɚɕ 

ɛɜɌɖɞɔɖɑ ɣɑɗɪɝɞəɚ-ɗɔɢɑɎɚɏɚ ɡɔɜɟɜɏɌ. 

ȮɧɝɚɖɌɫ ɜɌɝɛɜɚɝɞɜɌəɑəəɚɝɞɨ ɐɔɝɠɟəɖɢɔɔ 

ȮȹɃȽ (ɛɚ ɐɌəəɧɘ ɜɌɓəɧɡ ɌɎɞɚɜɚɎ ɚɞ 40% ɐɚ 

95%), əɑɚɐəɚɓəɌɣəɚɝɞɨ Ɏ Ɏɧɍɚɜɑ ɔ ɩɠɠɑɖɞɔɎəɚ-

ɝɞɔ ɘɑɞɚɐɚɎ ɚɍɝɗɑɐɚɎɌəɔɫ ɔ ɚɞɝɟɞɝɞɎɔɑ ɑɐɔəɚɏɚ 

ɛɚɐɡɚɐɌ ɖ ɗɑɣɑəɔɪ ɛɚɓɎɚɗɫɪɞ ɏɚɎɚɜɔɞɨ ɚ Ɏɧɝɚ-

ɖɚɕ ɌɖɞɟɌɗɨəɚɝɞɔ ɐɌəəɚɏɚ ɎɚɛɜɚɝɌ [1, 2, 3, 4, 5].  

ȹɌ ɝɑɏɚɐəɫɤəɔɕ ɐɑəɨ ɝɛɑɖɞɜ ɔɝɝɗɑɐɚɎɌ-

əɔɕ, ɛɜɔɘɑəɫɑɘɧɡ ɐɗɫ ɎɧɫɎɗɑəɔɫ ɐɔɝɠɟəɖɢɔɔ 

ȮȹɃȽ, ɐɚɎɚɗɨəɚ Ɏəɟɤɔɞɑɗɑə: ɖɚəɟɝəɚ-ɗɟɣɑɎɌɫ 

ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ (ȶȷȶȾ), ɟɗɨɞɜɌɓɎɟ-

ɖɚɎɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ (ȿȳȴ), ɩɗɑɖɞɜɚɘɔɚɏɜɌɠɔɫ 

(ɉȸȯ), ɜɑəɞɏɑəɚɏɜɌɠɔɫ, ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɌɫ 

ɞɚɘɚɏɜɌɠɔɫ (ȸȼȾ), ɘɟɗɨɞɔɝɛɔɜɌɗɨəɌɫ ɖɚɘɛɨɪ-

ɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ (ȸȽȶȾ) ɔ ɞ.ɐ. [6, 7, 8 ]. 

ȷɪɍɚɑ ɖɚɘɛɗɑɖɝəɚɑ ɚɍɝɗɑɐɚɎɌəɔɑ əɌɛɜɌɎ-

ɗɑəɚ əɌ ɛɚɗɟɣɑəɔɑ Ɏɧɝɚɖɚɕ ɩɠɠɑɖɞɔɎəɚɝɞɔ ɛɜɔ 

ɘɔəɔɘɌɗɨəɚɘ ɖɚɗɔɣɑɝɞɎɑ ɔɝɝɗɑɐɚɎɌəɔɕ, Ɏɡɚɐɫ-

ɥɔɡ Ɏ əɑɏɚ. ȺɐəɌɖɚ Ɏ ɝɚɎɜɑɘɑəəɚɕ ɛɜɌɖɞɔɖɑ 

ɚɞɝɟɞɝɞɎɟɑɞ ɑɐɔəɧɕ Ɏɓɏɗɫɐ əɌ ɖɜɔɞɑɜɔɔ ɎɧɍɚɜɌ 

ɘɑɞɚɐɌ ɚɛɞɔɘɌɗɨəɚɏɚ ɌɗɏɚɜɔɞɘɌ ɚɍɝɗɑɐɚɎɌəɔɫ, 

ɑɏɚ ɐɚɖɌɓɌəəɌɫ ɩɠɠɑɖɞɔɎəɚɝɞɨ ɔ ɔəɠɚɜɘɌɞɔɎ-

əɚɝɞɨ ɐɗɫ ɐɔɌɏəɚɝɞɔɖɔ ɐɔɝɠɟəɖɢɔɔ ȮȹɃȽ.  

Ȯ ɝɚɎɜɑɘɑəəɚɕ ɎɜɌɣɑɍəɚɕ ɛɜɌɖɞɔɖɑ ɝɟɥɑ-

ɝɞɎɟɪɞ ɐɎɌ əɌɔɍɚɗɑɑ ɔəɠɚɜɘɌɞɔɎəɧɡ ɘɑɞɚɐɌ 

ɚɍɝɗɑɐɚɎɌəɔɫ, ɍɗɌɏɚɐɌɜɫ ɖɚɞɚɜɧɘ Ɏɚɓɘɚɒəɚ 

ɛɚɗɟɣɑəɔɑ ɤɔɜɚɖɚɏɚ ɝɛɑɖɞɜɌ ɔəɠɚɜɘɌɢɔɔ ɟ 

ɛɌɢɔɑəɞɚɎ ɝ ɛɌɞɚɗɚɏɔɑɕ ȮȹɃȽ: ɘɟɗɨɞɔɝɛɔɜɌɗɨ-

əɌɫ ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ ɔ ɘɌɏəɔɞəɚ-

ɜɑɓɚəɌəɝəɌɫ ɞɚɘɚɏɜɌɠɔɫ. ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɐɌə-

əɚɑ əɌɛɜɌɎɗɑəɔɑ Ɏ ɐɔɌɏəɚɝɞɔɖɑ ɐɔɝɠɟəɖɢɔɔ 

ȮȹɃȽ ɫɎɗɫɑɞɝɫ ɚɐəɔɘ ɔɓ ɝɌɘɧɡ ɛɑɜɝɛɑɖɞɔɎəɧɡ 

ɔ ɚɛɞɔɘɌɗɨəɧɡ [9, 10, 11, 12, 13, 14, 15, 16 ]. 

ɂɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. 

ȻɜɚɎɑɐɑəɔɑ ɖɚɘɛɗɑɖɝəɚɏɚ ɌəɌɗɔɓɌ ɖɗɔəɔ-

ɖɚ-ɗɟɣɑɎɧɡ ɐɌəəɧɡ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɐɔɝɠɟəɖɢɔɑɕ 

ȮȹɃȽ əɌ ɜɌɓɗɔɣəɧɡ ɩɞɌɛɌɡ ɗɑɣɑəɔɫ ɝ ɛɜɔɘɑəɑ-

əɔɑɘ ȸȽȶȾ ɔ ȸȼȾ.  

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. 

ȹɌ ɍɌɓɑ ȿəɔɎɑɜɝɔɞɑɞɝɖɚɕ ɖɗɔəɔɣɑɝɖɚɕ 

ɍɚɗɨəɔɢɧ ʈ1 ȽɑɣɑəɚɎɝɖɚɏɚ ȿəɔɎɑɜɝɔɞɑɞɌ ɍɧɗɚ 

ɛɜɚɎɑɐɑəɚ ɖɗɔəɔɖɚ-ɗɟɣɑɎɚɑ ɚɍɝɗɑɐɚɎɌəɔɑ ɝ ɛɚ-

ɝɗɑɐɟɪɥɔɘ ɖɚɘɛɗɑɖɝəɧɘ ɗɑɣɑəɔɑɘ (ɝɞɚɘɌɞɚɗɚ-

ɏɔɣɑɝɖɔɘ ɔ ɖɚəɝɑɜɎɌɞɔɎəɧɘ) ɟ 36 ɛɌɢɔɑəɞɚɎ 

(31 ɒɑəɥɔə ɔ 5 ɘɟɒɣɔə) Ɏ ɎɚɓɜɌɝɞəɚɘ ɔəɞɑɜɎɌ-

ɗɑ ɚɞ 18 ɐɚ 52 ɗɑɞ. 

Ȯɝɑ ɛɌɢɔɑəɞɧ ɍɧɗɔ ɜɌɓɐɑɗɑəɧ əɌ ɣɑɞɧɜɑ 

ɏɜɟɛɛɧ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɖɗɔəɔɣɑɝɖɔɡ ɛɜɚɫɎɗɑ-

əɔɕ ɐɔɝɠɟəɖɢɔɔ Ɏɔɝɚɣəɚ-əɔɒəɑɣɑɗɪɝɞəɚɏɚ ɝɟ-

ɝɞɌɎɌ.  

I ɏɜɟɛɛɌ (n=11; 30, 3%) ð ɛɌɢɔɑəɞɧ ɝ ɍɚɗɑ-

Ɏɧɘ ɝɔəɐɜɚɘɚɘ ɛɜɔ ɐɔɝɠɟəɖɢɔɔ ȮȹɃȽ;  

II ɏɜɟɛɛɌ (n=14; 39, 2%) ð ɛɌɢɔɑəɞɧ ɝ ɛɜɚ-

ɫɎɗɑəɔɑɘ Ɍɖɟɝɞɔɣɑɝɖɔɡ ɩɠɠɑɖɞɚɎ ɛɜɔ ɐɔɝ-

ɠɟəɖɢɔɔ ȮȹɃȽ; 

III ɏɜɟɛɛɌ (n=5; 13, 7%) ð ɛɌɢɔɑəɞɧ ɝ ɐɑɏɑ-

əɑɜɌɞɔɎəɧɘɔ ɔɓɘɑəɑəɔɫɘɔ ɖɚɝɞəɚɕ ɞɖɌəɔ; 

IV ɏɜɟɛɛɌ (n=6; 16, 8%) ð ɐɚɍɜɚɎɚɗɨɢɧ ɍɑɓ 

ɖɗɔəɔɣɑɝɖɔɡ ɛɜɚɫɎɗɑəɔɕ ɐɔɝɠɟəɖɢɔɔ ɔ ɛɌɞɚɗɚ-

ɏɔɣɑɝɖɔɡ ɔɓɘɑəɑəɔɕ Ɏ ȮȹɃȽ, ɝ ɎɌɜɔɌəɞɚɘ ɠɔ-

ɓɔɚɗɚɏɔɣɑɝɖɚɕ əɚɜɘɧ. 

Ȯ ɝɚɚɞɎɑɞɝɞɎɔɔ ɝ ȸȶȭ 10 ɛɚ Ɏɑɐɟɥɑɘɟ 

ɖɗɔəɔɣɑɝɖɚɘɟ ɛɜɚɫɎɗɑəɔɪ ɛɌɢɔɑəɞɟ ɎɧɝɞɌɎ-

ɗɫɗɝɫ ɖɗɔəɔɣɑɝɖɔɕ ɐɔɌɏəɚɓ. 

Ȯɝɑ ɛɌɢɔɑəɞɧ ɍɧɗɔ ɚɍɝɗɑɐɚɎɌəɧ ɝɚɏɗɌɝəɚ 

ɝɞɌəɐɌɜɞəɚɘɟ ɛɜɚɞɚɖɚɗɟ: ɒɌɗɚɍɧ, ɝɍɚɜ ɌəɌɘəɑ-

ɓɌ, ɚɝɘɚɞɜ, ɗɟɣɑɎɧɑ ɘɑɞɚɐɧ ɚɍɝɗɑɐɚɎɌəɔɫ ð 

ȸȽȶȾ ɔ ȸȼȾ ȮȹɃȽ. 

Ƚɜɑɐəɫɫ ɛɜɚɐɚɗɒɔɞɑɗɨəɚɝɞɨ ɓɌɍɚɗɑɎɌəɔɫ 

ɛɌɢɔɑəɞɚɎ əɌ ɘɚɘɑəɞ ɚɍɜɌɥɑəɔɫ ɝɚɝɞɌɎɔɗɌ 3,4 

ɏɚɐɌ.  

Ȯ ɜɌɍɚɞɑ ɛɜɔɘɑəɫɗɔɝɨ ȸȼȾ ɔ ȸȽȶȾ, ɞɌɖɒɑ 

ɍɧɗɔ ɔɝɛɚɗɨɓɚɎɌəɧ ɚɍɥɑɖɗɔəɔɣɑɝɖɔɑ ɔɝɝɗɑɐɚ-

ɎɌəɔɫ ɔ ɘɑɞɚɐɧ ɔəɝɞɜɟɘɑəɞɌɗɨəɚɏɚ ɚɝɘɚɞɜɌ.  

Ȱ 
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Ȼɚɗɟɣɑəəɧɑ Ɏ ɡɚɐɑ ɔɝɝɗɑɐɚɎɌəɔɫ ɐɌəəɧɑ 

ɍɧɗɔ ɚɍɜɌɍɚɞɌəɧ ɛɜɔ ɛɚɘɚɥɔ ɌəɌɗɔɞɔɣɑɝɖɔɡ ɔ 

ɝɞɌɞɔɝɞɔɣɑɝɖɔɡ ɘɑɞɚɐɚɎ. 

Ȱɗɫ ɐɔɌɏəɚɝɞɔɖɔ ɘɚɜɠɚɗɚɏɔɣɑɝɖɔɡ ɔ ɐɑ-

ɏɑəɑɜɌɞɔɎəɧɡ ɔɓɘɑəɑəɔɕ ɖɚɝɞəɚɕ ɞɖɌəɔ əɔɒ-

əɑɕ ɣɑɗɪɝɞɔ, Ɍ ɞɌɖɒɑ ɎɓɌɔɘɚɐɑɕɝɞɎɔɫ ɖɚɝɞəɧɡ 

ɝɞɜɟɖɞɟɜ ȮȹɃȽ Ɏ ɐɔəɌɘɔɖɑ, əɌɘɔ ɔɝɛɚɗɨɓɚɎɌ-

ɗɌɝɨ ȸȽȶȾ (Canon Medical System çAquilion One 

Vision Editionè). ȴɝɝɗɑɐɚɎɌəɔɑ ɛɜɚɎɚɐɔɗɔ Ɏ ɝɚ-

ɝɞɚɫəɔɔ ɠɔɓɔɚɗɚɏɔɣɑɝɖɚɕ ɚɖɖɗɪɓɔɔ ɔ ɛɜɔ ɘɌɖ-

ɝɔɘɌɗɨəɚɘ ɚɞɖɜɧɞɔɔ ɜɞɌ. ȻɚɝɗɑɐɟɪɥɌɫ ɚɍɜɌ-

ɍɚɞɖɌ ɎɖɗɪɣɌɗɌ Ɏ ɝɑɍɫ ɛɚɝɞɜɚɑəɔɑ ɘɟɗɨɞɔɛɗɌ-

əɌɜəɧɡ ɔ 3D ɜɑɖɚəɝɞɜɟɖɢɔɕ. 

Ȱɗɫ ɚɢɑəɖɔ ɝɚɝɞɚɫəɔɫ ɘɫɏɖɚɞɖɌəəɧɡ 

ɝɞɜɟɖɞɟɜ ɍɧɗɌ ɔɝɛɚɗɨɓɚɎɌəɌ ȸȼȾ (Siemens 

çMagnetom Aera 1.5 Tè). ȴɝɝɗɑɐɚɎɌəɔɑ ɛɜɚɎɚɐɔ-

ɗɔ Ɏ Ⱦ1- ɔ Ⱦ2- ɎɓɎɑɤɑəəɚɘ ɜɑɒɔɘɌɡ, Ɏ ɖɚɜɚ-

əɌɜəɚɕ, ɝɌɏɔɞɞɌɗɨəɚɕ ɔ ɌɖɝɔɌɗɨəɚɕ ɛɗɚɝɖɚɝɞɫɡ 

Ɏ ɝɚɝɞɚɫəɔɔ ɠɔɓɔɚɗɚɏɔɣɑɝɖɚɕ ɚɖɖɗɪɓɔɔ ɔ ɛɜɔ 

ɘɌɖɝɔɘɌɗɨəɚɘ ɚɞɖɜɧɞɔɔ ɜɞɌ.  

ȷɟɣɑɎɧɑ ɔɝɝɗɑɐɚɎɌəɔɫ ɛɜɚɎɚɐɔɗɔɝɨ Ɏ ɐɔ-

əɌɘɔɖɑ: ȸȽȶȾ ð ɛɜɔ ɛɑɜɎɔɣəɚɘ ɚɍɜɌɥɑəɔɔ ɛɌ-

ɢɔɑəɞɌ ɔ ɣɑɜɑɓ 12 ɘɑɝɫɢɑɎ ɛɚɝɗɑ ɔɝɝɗɑɐɚɎɌəɔɫ. 

ȸȼȾ ð ɛɜɔ ɛɑɜɎɔɣəɚɘ ɚɍɜɌɥɑəɔɔ ɛɌɢɔɑəɞɌ, 

ɞɌɖɒɑ ɣɑɜɑɓ 6 ɔ 12 ɘɑɝɫɢɑɎ ɛɚɝɗɑ ɗɑɣɑəɔɫ. 

Ȼɜɚɞɚɖɚɗ ɔɝɝɗɑɐɚɎɌəɔɫ ɎɖɗɪɣɌɗ ɚɢɑəɖɟ: 

Ȼɜɔ ȸȽȶȾ: ɠɚɜɘɧ ɘɧɥɑɗɖɚɎɧɡ ɚɞɜɚɝɞ-

ɖɚɎ, ɝɞɜɟɖɞɟɜɧ ɖɚɝɞəɚɕ ɞɖɌəɔ əɔɒəɑɕ ɣɑɗɪɝɞɔ, 

ɝɔɘɘɑɞɜɔɣəɚɝɞɔ ɜɌɝɛɚɗɚɒɑəɔɫ ɏɚɗɚɎɚɖ əɔɒəɑɕ 

ɣɑɗɪɝɞɔ, ɜɌɓɘɑɜɚɎ ɝɟɝɞɌɎəɚɕ ɥɑɗɔ ɝ ɚɍɑɔɡ ɝɞɚ-

ɜɚə Ɏ ɞɜɑɡ ɚɞɐɑɗɌɡ (ɜɔɝ.1). 

Ȼɜɔ ȸȼȾ ɛɜɚɎɚɐɔɗɌɝɨ ɚɢɑəɖɌ ɠɚɜɘɧ ɔ 

ɝɞɜɟɖɞɟɜɧ ɐɔɝɖɌ ȮȹɃȽ, ɜɌɝɛɚɗɚɒɑəɔɫ ɐɔɝɖɌ ɛɚ 

ɚɞəɚɤɑəɔɪ ɖ ɏɚɗɚɎɖɑ əɔɒəɑɕ ɣɑɗɪɝɞɔ, ɚɍɦɑɘ-

əɧɡ ɡɌɜɌɖɞɑɜɔɝɞɔɖ (ɞɚɗɥɔəɧ) ɒɑɎɌɞɑɗɨəɧɡ 

ɘɧɤɢ (ɗɌɞɑɜɌɗɨəɚɕ ɔ ɘɑɐɔɌɗɨəɚɕ ɖɜɧɗɚɎɔɐ-

əɧɡ, ɒɑɎɌɞɑɗɨəɚɕ ɘɧɤɢ) ɝ ɚɍɑɔɡ ɝɞɚɜɚə. (ɜɔɝ. 

2, 3).  

ȻɌɢɔɑəɞɌɘ I, II, III ɏɜɟɛɛ (n=30, 83, 3%) 

ɍɧɗɚ ɛɜɚɎɑɐɑəɚ ɖɚɘɛɗɑɖɝəɚɑ ɗɑɣɑəɔɑ Ɏ ɓɌɎɔɝɔ-

ɘɚɝɞɔ ɚɞ ɏɜɟɛɛɧ, ɎɖɗɪɣɌɎɤɑɑ Ɏ ɝɑɍɫ ɛɚ əɑɚɍɡɚ-

ɐɔɘɚɝɞɔ: əɚɜɘɌɗɔɓɌɢɔɪ ɚɖɖɗɪɓɔɔ, ɍɚɞɟɗɔəɚɞɑ-

ɜɌɛɔɪ ɔ ɘɑɐɔɖɌɘɑəɞɚɓəɟɪ ɞɑɜɌɛɔɪ. 

ȼɑɓɟɗɨɞɌɞɧ. 

Å ȻɌɢɔɑəɞɧ I ɏɜɟɛɛɧ (Ɏɑɐɟɥɔɕ ɖɗɔəɔɣɑ-

ɝɖɔɕ ɛɜɔɓəɌɖ ð ɍɚɗɑɎɚɕ ɝɔəɐɜɚɘ).  

ȺɍɝɗɑɐɚɎɌəɚ 11 ɛɌɢɔɑəɞɚɎ əɌ ɩɞɌɛɌɡ ɐɚ ɔ 

ɛɚɝɗɑ ɗɑɣɑəɔɫ. Ȼɚ ɐɌəəɧɘ ȸȽȶȾ ɍɧɗɚ ɎɧɫɎɗɑ-

əɚ, ɣɞɚ ɟ ɐɌəəɚɕ ɏɜɟɛɛɧ ɛɌɢɔɑəɞɚɎ əɌ ɛɑɜɎɔɣ-

əɚɘ ɩɞɌɛɑ ɚɍɝɗɑɐɚɎɌəɔɫ ɛɜɑɚɍɗɌɐɌɗɌ Ɍɝɔɘɘɑɞ-

ɜɔɫ Ɏ ɜɌɝɛɚɗɚɒɑəɔɔ ɏɚɗɚɎɚɖ ȮȹɃȽ ɟ 7 ɛɌɢɔɑə-

ɞɚɎ (63,6%), ɖɚɞɚɜɌɫ ɣɌɝɞɔɣəɚ ɝɚɡɜɌəɫɗɌɝɨ ɛɚ-

ɝɗɑ ɛɜɚɎɑɐɑəəɚɏɚ ɖɚɘɛɗɑɖɝəɚɏɚ ɗɑɣɑəɔɫ ɟ 3 ɛɌ-

ɢɔɑəɞɚɎ (27,2%).  ȾɌɖɒɑ ɍɧɗɚ ɟɝɞɌəɚɎɗɑəɚ, ɣɞɚ 

ɛɜɔ ɛɑɜɎɔɣəɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɟ 9 ɛɌɢɔɑəɞɚɎ 

(81,8%) ɍɧɗɚ ɎɧɫɎɗɑəɚ ɓɌɐəɑɑ ɜɌɝɛɚɗɚɒɑəɔɑ 

ɏɚɗɚɎɖɔ ɘɧɥɑɗɖɚɎɧɡ ɚɞɜɚɝɞɖɚɎ əɔɒəɑɕ ɣɑɗɪ-

ɝɞɔ Ɏ ɝɟɝɞɌɎəɚɕ ɫɘɖɑ, ɖɚɞɚɜɚɑ ɝɚɡɜɌəɔɗɚɝɨ  ɟ  4  

ɛɌɢɔɑəɞɚɎ (36,3%) ɛɚɝɗɑ ɗɑɣɑəɔɫ. ȴɓɘɑɜɑəɔɑ 

ɜɌɓɘɑɜɚɎ ɝɟɝɞɌɎəɚɕ ɥɑɗɔ ɝ ɚɍɑɔɡ ɝɞɚɜɚə ɟ ɛɌ-

ɢɔɑəɞɚɎ ɎɧɫɎɔɗɔ ɝɗɑɐɟɪɥɔɑ ɜɑɓɟɗɨɞɌɞɧ (ɞɌɍ.1). 

ȮɧɫɎɗɑəɚ, ɣɞɚ ɟ 6 ɛɌɢɔɑəɞɚɎ (54,5%) ɛɜɔ 

ɛɑɜɎɔɣəɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ Ɏ ɚɍɗɌɝɞɔ ɏɚɗɚɎɖɔ ɝɟ-

ɝɞɌɎɌ ȮȹɃȽ əɌɍɗɪɐɌɗɔɝɨ ɫɎɗɑəɔɫ ɐɔɝɞɜɚɠɔɣɑ-

ɝɖɚɏɚ ɡɌɜɌɖɞɑɜɌ ɝ ɛɚɜɌɒɑəəɚɕ ɝɞɚɜɚəɧ, ɣɞɚ 

əɌɤɗɚ ɛɚɐɞɎɑɜɒɐɑəɔɑ ɛɜɔ ɛɜɚɎɑɐɑəɔɔ ȸȼȾ. 

Ȼɚɝɗɑ ɖɚɘɛɗɑɖɝəɚɏɚ ɗɑɣɑəɔɫ ɛɜɚɏɜɑɝɝɔɔ ɐɌə-

əɧɡ ɔɓɘɑəɑəɔɕ əɑ ɚɞɘɑɣɌɗɚɝɨ. 

 Ȼɚ ɐɌəəɧɘ ȸȼȾ ɛɜɔ ɛɑɜɎɔɣəɚɘ ɚɍɝɗɑɐɚ-

ɎɌəɔɔ ɍɧɗɌ ɎɧɫɎɗɑəɌ Ɍɝɔɘɘɑɞɜɔɫ ɞɚɗɥɔəɧ 

ɒɑɎɌɞɑɗɨəɧɡ ɘɧɤɢ (ɗɌɞɑɜɌɗɨəɚɕ ɔ ɘɑɐɔɌɗɨəɚɕ 

ɖɜɧɗɚɎɔɐəɧɡ, ɒɑɎɌɞɑɗɨəɧɡ ɘɧɤɢ). ȯɔɛɑɜɞɜɚ-

ɠɔɣɑɝɖɔɘ ɔɓɘɑəɑəɔɫɘ ɛɚɐɎɑɜɏɗɔɝɨ Ɏ ɍɚɗɨɤɑɕ 

ɝɞɑɛɑəɔ ɒɑɎɌɞɑɗɨəɧɑ ɘɧɤɢɧ: ɟ 10 ɛɌɢɔɑəɞɚɎ 

(90,9%) ɍɧɗɌ ɎɧɫɎɗɑəɌ ɌɝɔɘɘɑɞɜɔɣəɌɫ ɏɔɛɑɜ-

ɞɜɚɠɔɫ, ɖɚɞɚɜɌɫ ɝɚɡɜɌəɔɗɌɝɨ ɟ 2 ɛɌɢɔɑəɞɚɎ 

(18,1%) ɛɚɝɗɑ ɛɜɚɎɑɐɑəəɚɏɚ ɖɚɘɛɗɑɖɝəɚɏɚ ɗɑɣɑ-

əɔɫ (ɞɌɍ. 2). 

ȿ 9 ɛɌɢɔɑəɞɚɎ (81,8%) ɛɜɔ ɛɑɜɎɔɣəɚɘ ɔɝ-

ɝɗɑɐɚɎɌəɔɔ ɚɞɘɑɣɌɗɌɝɨ ɐɔɝɗɚɖɌɢɔɫ ɝɟɝɞɌɎəɚɏɚ 

ɐɔɝɖɌ (ɜɔɝ. 4) ɝ ɑɏɚ ɓɌɐəɔɘ ɜɌɝɛɚɗɚɒɑəɔɑɘ ɔ 

ɔɝɞɚəɣɑəɔɑɘ ɝɞɜɟɖɞɟɜɧ ɍɔɗɌɘɔəɌɜəɚɕ ɓɚəɧ ɝɚ 

ɝɞɚɜɚəɧ ɛɚɜɌɒɬəəɚɏɚ ȮȹɃȽ (ɞɌɍ. 3).  

Ȼɚɝɗɑ ɛɜɚɎɑɐɑəəɚɏɚ ɖɚɘɛɗɑɖɝəɚɏɚ ɗɑɣɑəɔɫ 

ɛɚɐɚɍəɧɑ ɫɎɗɑəɔɫ ɝɚɡɜɌəɔɗɔɝɨ ɟ 3 ɛɌɢɔɑəɞɚɎ 

(27,2%).  

ȾɌɖɒɑ Ɏ ɜɌɍɚɞɑ ɍɧɗɌ ɔɓɟɣɑəɌ ɛɗɚɞəɚɝɞɨ 

ɖɚɝɞəɚɕ ɞɖɌəɔ ɐɚ ɔ ɛɚɝɗɑ ɚ ɗɑɣɑəɔɫ. Ȯ ɐɌəəɚɕ 

ɏɜɟɛɛɑ ɛɌɢɔɑəɞɚɎ, ɐɚ ɗɑɣɑəɔɫ ɚəɌ ɝɚɝɞɌɎɔɗɌ 

+565,5 °5,9 HU, Ɍ ɛɚɝɗɑ əɑɏɚ +576,5°5,9 HU (ɛɜɔ 

əɚɜɘɑ +568,4°4,9 HU).   

Å ȻɌɢɔɑəɞɧ II ɏɜɟɛɛɧ (Ɏɑɐɟɥɔɕ ɖɗɔəɔɣɑ-

ɝɖɔɕ ɛɜɔɓəɌɖ ð Ɍɖɟɝɞɔɣɑɝɖɔɑ ɩɠɠɑɖɞɧ).  

ȭɧɗɚ ɚɍɝɗɑɐɚɎɌəɚ 14 ɛɌɢɔɑəɞɚɎ əɌ ɩɞɌɛɌɡ 

ɐɚ ɔ ɛɚɝɗɑ ɖɚɘɛɗɑɖɝəɚɏɚ ɗɑɣɑəɔɫ. Ȼɚ ɐɌəəɧɘ 

ȸȽȶȾ ɎɧɫɎɗɑəɚ, ɣɞɚ əɌ ɛɑɜɎɔɣəɚɘ ɩɞɌɛɑ ɚɍɝɗɑ-

ɐɚɎɌəɔɫ Ɍɝɔɘɘɑɞɜɔɫ Ɏ ɜɌɝɛɚɗɚɒɑəɔɔ ɏɚɗɚɎɚɖ 

ȮȹɃȽ ɚɞɘɑɣɌɗɌɝɨ ɟ 6 ɛɌɢɔɑəɞɚɎ (42,8%), ɖɚɞɚ 

ɜɌɫ ɞɌɖɒɑ ɝɚɡɜɌəɔɗɌɝɨ ɛɚɝɗɑ ɛɜɚɎɑɐɑəəɚ-

ɏɚ ɗɑɣɑəɔɫ ɟ 2 ɛɌɢɔɑəɞɚɎ (14,2%) (ɜɔɝ. 5). 

 ȭɧɗɚ ɟɝɞɌəɚɎɗɑəɚ, ɣɞɚ ɛɜɔ ɛɑɜɎɔɣəɚɘ 

ɔɝɝɗɑɐɚɎɌəɔɔ ɟ 8 ɛɌɢɔɑəɞɚɎ (57,1%) ɐɌəəɚɕ 

ɏɜɟɛɛɧ ɎɧɫɎɗɑəɚ ɓɌɐəɑɑ ɜɌɝɛɚɗɚɒɑəɔɑ ɏɚɗɚɎɖɔ 

ɘɧɥɑɗɖɚɎɧɡ ɚɞɜɚɝɞɖɚɎ əɔɒəɑɕ ɣɑɗɪɝɞɔ Ɏ ɝɟ-

ɝɞɌɎəɚɕ ɫɘɖɑ, Ɍ ɟ 6 ɛɌɢɔɑəɞɚɎ (42,8%) ɚɞɘɑɣɑəɚ 

ɑɏɚ ɛɑɜɑɐəɑɑ ɜɌɝɛɚɗɚɒɑəɔɑ Ɏ ɝɟɝɞɌɎəɚɕ ɫɘɖɑ. 

Ȼɚɝɗɑ ɛɜɚɎɑɐɑəəɚɏɚ ɗɑɣɑəɔɫ ɓɌɐəɑɑ ɛɚɗɚɒɑəɔɑ 

ɝɚɡɜɌəɔɗɚɝɨ ɟ 2 ɛɌɢɔɑəɞɚɎ (14,2%), Ɍ ɛɑɜɑɐəɑɑ ð 

ɟ 4 ɛɌɢɔɑəɞɚɎ (28,5%). ȴɓɘɑɜɑəɔɑ ɜɌɓɘɑɜɚɎ ɝɟ-

ɝɞɌɎəɚɕ ɥɑɗɔ ɟ ɛɌɢɔɑəɞɚɎ ɎɧɫɎɔɗɔ ɝɗɑɐɟɪɥɔɑ 

ɜɑɓɟɗɨɞɌɞɧ. (ɞɌɍ. 4). 

Ⱥɞɘɑɣɑəɚ, ɣɞɚ ɟ 10 ɛɌɢɔɑəɞɚɎ (71,4%) ɛɜɔ 

ɛɑɜɎɔɣəɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ əɌɍɗɪɐɌɗɔɝɨ ɫɎɗɑəɔɫ 

ɐɔɝɞɜɚɠɔɣɑɝɖɚɏɚ ɡɌɜɌɖɞɑɜɌ Ɏ ɚɍɗɌɝɞɔ ɏɚɗɚɎɖɔ 

ȮȹɃȽ ɝ ɫɎɗɑəɔɫɘɔ ɌɛɗɌɓɔɔ ɝ ɛɚɜɌɒɑəəɚɕ ɝɞɚ-

ɜɚəɧ, ɣɞɚ əɌɤɗɚ ɛɚɐɞɎɑɜɒɐɑəɔɑ ɛɚ ɐɌəəɧɘ 

ȸȼȾ. Ȼɚɝɗɑ ɗɑɣɑəɔɫ ɛɜɚɏɜɑɝɝɔɔ ɎɧɫɎɗɑəəɧɡ 

ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ ɔɓɘɑəɑəɔɕ ɚɞɘɑɣɑəɚ əɑ ɍɧɗɚ.  

Ȼɚ ɐɌəəɧɘ ȸȼȾ ɛɜɔ ɛɑɜɎɔɣəɚɘ ɚɍɝɗɑɐɚ-

ɎɌəɔɔ  ɍɧɗɌ   ɎɧɫɎɗɑəɌ   Ɍɝɔɘɘɑɞɜɔɫ   ɞɚɗɥɔəɧ  
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ȼɔɝ. 1 Ɍ (Fig. 1 Ɍ) 

 

ȼɔɝ. 1 ɍ (Fig. 1 b) 

 

ȼɔɝ. 1 Ɏ (Fig. 1 ɝ) 

ȼɔɝ. 1.      ȸȽȶȾ. 

ȽɌɏɔɞɞɌɗɨəɌɫ (Ɍ,ɍ) ɔ ɠɜɚəɞɌɗɨəɌɫ ɜɑɖɚəɝɞɜɟɖɢɔɔ (Ɏ) Ɏ ɛɚɗɚɒɑəɔɔ ɠɔɓɔɚɗɚɏɔɣɑɝɖɚɕ ɚɖɖɗɪɓɔɔ (ɝɞɜɑɗɖɔ). Ⱥɞ-

ɘɑɣɌɑɞɝɫ Ɍɝɔɘɘɑɞɜɔɣəɚɑ ɜɌɝɛɚɗɚɒɑəɔɑ ɝɟɝɞɌɎəɧɡ ɏɚɗɚɎɚɖ ɔ ɝɟɒɑəɔɑ ɝɟɝɞɌɎəɚɕ ɥɑɗɔ ɝɗɑɎɌ (ɝɞɜɑɗɖɔ).   

Fig. 1.   MSCT. 

Sagittal ( Ɍ,b) and frontal reconstructions ( c) in the position of physiological occlusion (arrows). The a symmetric 

arrangement of the articular heads and narrowing of the joint space on the left side (arrows).  

 

ȼɔɝ. 2 Ɍ (Fig. 2 Ɍ) 

 

ȼɔɝ. 2 ɍ (Fig. 2 b) 

ȼɔɝ. 2.  ȸȼȾ. 

ȽɌɏɔɞɞɌɗɨəɧɑ ɛɗɚɝɖɚɝɞɔ ɛɜɔ ɠɔɓɔɚɗɚɏɔɣɑɝɖɚɕ ɚɖɖɗɪɓɔɔ (Ɍ) ɔ ɛɜɔ ɘɌɖɝɔɘɌɗɨəɚ ɚɞɖɜɧɞɚɘ ɜɞɑ (ɍ). ȺɞɘɑɣɌɑɞɝɫ 

əɚɜɘɌɗɨəɚɑ ɜɌɝɛɚɗɚɒɑəɔɑ ɘɧɥɑɗɖɌ Ɏ ɛɜɌɎɚɘ ȮȹɃȽ (ɝɞɜɑɗɖɌ əɌ ɜɔɝ. Ɍ). Ⱥɛɜɑɐɑɗɫɑɞɝɫ ɓɚəɌ ɐɑɏɑəɑɜɌɢɔɔ ɝɟ-

ɝɞɌɎəɚɏɚ ɐɔɝɖɌ Ɏ ɗɑɎɚɘ ȮȹɃȽ (ɝɞɜɑɗɖɌ əɌ ɜɔɝ. ɍ).  

Fig. 2.  MRI. 

Sagittal planes with physiological occlusion (a) and with the mouth as open as possible ( b). The condyle in the 

right temporomandibular joint is markedly located (arrow in Fig. a). The area of degeneration of the articular disc 

in the left temporomandibular joint (arrow in Fig. b) is determined.  
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ȼɔɝ. 3 Ɍ (Fig. 3 Ɍ) 

 

ȼɔɝ. 3 ɍ (Fig. 3 b) 

 

ȼɔɝ. 3 Ɏ (Fig. 3 ɝ) 

ȼɔɝ. 3.      ȸȼȾ ɝɜɑɐəɑɕ ɓɚəɧ ɗɔɢɌ. ɀɜɚəɞɌɗɨəɧɑ (Ȭ, ȭ) ɔ ɌɖɝɔɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɔ (Ȯ). 

Ƚɞɜɑɗɖɔ ɟɖɌɓɧɎɌɪɞ əɌ: Ȭ ð ɐɎɟɡɝɞɚɜɚəəɑɑ ɔɓɘɑɜɑəɔɑ ɒɑɎɌɞɑɗɨəɧɡ ɘɧɤɢ; ȭ - ɐɎɟɡɝɞɚɜɚəəɑɑ ɔɓɘɑɜɑəɔɑ ɘɑ-

ɐɔɌɗɨəɚ-ɖɜɧɗɚɎɔɐəɧɡ ɘɧɤɢ, Ȯ - ɐɎɟɡɝɞɚɜɚəəɑɑ ɔɓɘɑɜɑəɔɑ ɗɌɞɑɜɌɗɨəɚ-ɖɜɧɗɚɎɔɐəɧɡ ɘɧɤɢ. 

Fig. 3.   MRI of the midface area. Frontal (A, B) and axial (C) planes.  

Arrows indicate: A - bilateral measurement of the masseter muscles; B - bilateral measurement of the medial 

pterygoid muscles, C - bilateral measurement of the lateral pterygoid muscles.  
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ȾɌɍɗɔɢɌ ʈ1.  ȼɌɓɘɑɜɧ ɝɟɝɞɌɎəɚɕ ɥɑɗɔ ɟ ɛɌɢɔɑəɞɚɎ I ɏɜɟɛɛɧ (ɍɚɗɑɎɚɕ ɝɔəɐɜɚɘ 

ɛɜɔ ɐɔɝɠɟəɖɢɔɔ ȮȹɃȽ) ɛɚ ɐɌəəɧɘ ȸȽȶȾ. 

ʈʘʟʤʝʨ ʩʫʩʪʘʚʥʦʡ ʱʝʣʠ ɺʅʏʉ ɻʨʫʧʧʘ ʧʘʮʠʝʥʪʦʚ 

ɹʦʣʝʚʦʡ ʩʠʥʜʨʦʤ ʧʨʠ ʜʠʩʬʫʥʢʮʠʠ 

ɺʅʏʉ 

(I ʛʨʫʧʧʘ) 

ɻʨʫʧʧʘ ʢʦʥʪʨʦʣʷ 

(IV ʛʨʫʧʧʘ) 

(n=6) 

ɼʦ ʣʝʯʝʥʠʷ 

(n=11) 

ʇʦʩʣʝ ʣʝʯʝʥʠʷ 

(n=11) 

ʉʪʝʧʝʥʴ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʨʘʟʣʠʯʠʷ (ʨ<0,01) 

ʇʝʨʝʜʥʠʡ ʦʪʜʝʣ ʩʫʩʪʘʚʥʦʡ 

ʱʝʣʠ (ʤʤ) 

ʩʧʨʘʚʘ 3,53°1,9 2,04°1,5 2,01°2,5 

ʩʣʝʚʘ 3,56°1,6 2,06°1,4 2,04°2,6 

ʉʨʝʜʥʠʡ ʦʪʜʝʣ ʩʫʩʪʘʚʥʦʡ ʱʝ-

ʣʠ (ʤʤ) 

ʩʧʨʘʚʘ 1,22°1,8 1,65°1,6 1,92°2,5 

ʩʣʝʚʘ 1,18°1,7 1,71°1,4 1,87°2,4 

ɿʘʜʥʠʡ ʦʪʜʝʣ ʩʫʩʪʘʚʥʦʡ ʱʝʣʠ 

(ʤʤ) 

ʩʧʨʘʚʘ 1,38°1,5 3,31°1,4 3,32°2,4 

ʩʣʝʚʘ 1,41°1,6 3,42°1,3 3,38°2,2 
 

   
 

ȾɌɍɗɔɢɌ ʈ2.  ȸȼȾ-ɐɌəəɧɑ ɚɍɦɑɘəɧɡ ɡɌɜɌɖɞɑɜɔɝɞɔɖ (ɞɚɗɥɔəɧ) ɒɑɎɌɞɑɗɨəɧɡ ɘɧɤɢ 

ɟ ɛɌɢɔɑəɞɚɎ I ɏɜɟɛɛɧ (ɍɚɗɑɎɚɕ ɝɔəɐɜɚɘ ɛɜɔ ɐɔɝɠɟəɖɢɔɔ ȮȹɃȽ). 

ɾʝʚʘʪʝʣʴʥʳʝ ʤʳʰʮʳ ɻʨʫʧʧʘ ʧʘʮʠʝʥʪʦʚ 

ɹʦʣʝʚʦʡ ʩʠʥʜʨʦʤ ʧʨʠ ʜʠʩʬʫʥʢʮʠʠ 

ɺʅʏʉ (I ʛʨʫʧʧʘ) 

ɻʨʫʧʧʘ ʢʦʥʪʨʦʣʷ 

(IV ʛʨʫʧʧʘ) 

(n=6) 
ɼʦ ʣʝʯʝʥʠʷ 

(n=11) 

ʇʦʩʣʝ ʣʝʯʝʥʠʷ 

(n=11) 

ʉʪʝʧʝʥʴ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʨʘʟʣʠʯʠʷ (ʨ<0,01) 

ʃʘʪʝʨʘʣʴʥʘʷ ʢʨʳʣʦʚʠʜʥʘʷ 

(ʤʤ) 

ʩʧʨʘʚʘ 16,52°1,6 15,54°1,3 15,31°2,3 

ʩʣʝʚʘ 16,31°1,8 15,42°1,4 15,54°2,4 

ʄʝʜʠʘʣʴʥʘʷ ʢʨʳʣʦʚʠʜʥʘʷ 

(ʤʤ) 

ʩʧʨʘʚʘ 13,35°1,5 11,31°1,4 11,41°2,5 

ʩʣʝʚʘ 12,91°1,6 11,21°1,5 11,67°2,5 

ɾʝʚʘʪʝʣʴʥʘʷ (ʤʤ) ʩʧʨʘʚʘ 18,53°1,4 14,73°1,6 15,02°2,4 

ʩʣʝʚʘ 17,61°1,7 14,22°1,6 14,53°2,3 
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ȾɌɍɗɔɢɌ ʈ.3  ȼɌɓɘɑɜɧ ɐɔɝɖɌ ȮȹɃȽ ɟ ɛɌɢɔɑəɞɚɎ I ɏɜɟɛɛɧ (ɍɚɗɑɎɚɕ ɝɔəɐɜɚɘ ɛɜɔ 

ɐɔɝɠɟəɖɢɔɔ ȮȹɃȽ) ɛɚ ɐɌəəɧɘ ȸȼȾ.  

ʉʫʩʪʘʚʥʦʡ ʜʠʩʢ ɺʅʏʉ ɻʨʫʧʧʘ ʧʘʮʠʝʥʪʦʚ 

ɹʦʣʝʚʦʡ ʩʠʥʜʨʦʤ ʧʨʠ ʜʠʩʬʫʥʢʮʠʠ 

ɺʅʏʉ 

(I ʛʨʫʧʧʘ) 

ɻʨʫʧʧʘ ʢʦʥʪʨʦʣʷ 

(IV ʛʨʫʧʧʘ) 

(n=6) 

ɼʦ ʣʝʯʝʥʠʷ 

(n=11) 

ʇʦʩʣʝ ʣʝʯʝʥʠʷ 

(n=11) 

ʉʪʝʧʝʥʴ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʨʘʟʣʠʯʠʷ (ʨ<0,01) 

ʇʝʨʝʜʥʠʡ ʦʪʜʝʣ (ʤʤ) ʩʧʨʘʚʘ 2,61°2,0 2,61°2,6 2,81°2,1 

ʩʣʝʚʘ 2,72°1,8 2,54°2,1 2,56°2,1 

ʎʝʥʪʨʘʣʴʥʳʡ ʦʪʜʝʣ (ʤʤ) ʩʧʨʘʚʘ 1,06°1,8 1,63°2,2 1,81°2,5 

ʩʣʝʚʘ 1,82°1,5 1,98°1,7 2,01°2,4 

ɿʘʜʥʠʡ ʦʪʜʝʣ (ʤʤ) ʩʧʨʘʚʘ 3,61°1,5 3,51°1,6 3,42°2,4 

ʩʣʝʚʘ 4,14°1,7 3,81°1,4 3,65°2,2 
 

   
 

 

ȼɔɝ. 4 Ɍ (Fig. 4 Ɍ) 

 

ȼɔɝ. 4 ɍ (Fig. 4 b) 

ȼɔɝ. 4.  ȸȼȾ. 

ȽɌɏɔɞɞɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ ɛɜɔ ɠɔɓɔɚɗɚɏɔɣɑɝɖɚɕ ɚɖɖɗɪɓɔɔ (Ɍ) ɔ ɛɜɔ ɘɌɖɝɔɘɌɗɨəɚ ɚɞɖɜɧɞɚɘ ɜɞɑ (ɍ). ȺɞɘɑɣɌɑɞɝɫ 

ɟɞɚɗɥɑəɔɑ ɝɟɝɞɌɎəɚɏɚ ɐɔɝɖɌ ɛɜɌɎɚɏɚ ȮȹɃȽ (ɝɞɜɑɗɖɌ əɌ ɜɔɝ.Ɍ). Ⱥɛɜɑɐɑɗɫɑɞɝɫ ɓɚəɌ ɐɑɏɑəɑɜɌɢɔɔ ɝɟɝɞɌɎəɚɏɚ 

ɐɔɝɖɌ ɗɑɎɚɏɚ ȮȹɃȽ (ɝɞɜɑɗɖɌ əɌ ɜɔɝ. ɍ).  

Fig. 4.  MRI. 

Sagittal planes with physiological occlusion ( a) and with maximally open mouth ( b). There is a thickening of the 

articular disc of the right temporomandibular joint (arrow in Fig. a). The area of degene ration of the articular disc 

of the left temporomandibular joint is determined (arrow in Fig. b). 
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ȼɔɝ. 5 Ɍ (Fig. 5 Ɍ) 

 

ȼɔɝ. 5 ɍ (Fig. 5 b) 

ȼɔɝ. 5.  ȸȽȶȾ. 

ȽɌɏɔɞɞɌɗɨəɌɫ ɜɑɖɚəɝɞɜɟɖɢɔɔ ȮȹɃȽ ɝɛɜɌɎɌ (Ɍ) ɔ ɝɗɑɎɌ (ɍ) Ɏ ɛɚɗɚɒɑəɔɔ ɠɔɓɔɚɗɚɏɔɣɑɝɖɚɕ ɚɖɖɗɪɓɔɔ. ȺɞɘɑɣɌ-

ɑɞɝɫ ɝɟɒɑəɔɑ ɝɟɝɞɌɎəɚɕ ɥɑɗɔ Ɏ ɞɜɑɡ ɚɞɐɑɗɌɡ ɗɑɎɚɏɚ ȮȹɃȽ (ɝɞɜɑɗɖɔ). 

Fig. 5.  MSCT. 

Sagittal right ( Ɍ) and left ( b) in the position of physiological occlusion. There is a narrowing of the joint space in 

three sections i n the left temporomandibular joint (arrows).  

ȾɌɍɗɔɢɌ ʈ.4  ȼɌɓɘɑɜɧ ɝɟɝɞɌɎəɚɕ ɥɑɗɔ ɟ ɛɌɢɔɑəɞɚɎ II ɏɜɟɛɛɧ (Ɍɖɟɝɞɔɣɑɝɖɔɑ ɩɠ-

ɠɑɖɞɧ ɛɜɔ ɐɔɝɠɟəɖɢɔɔ ȮȹɃȽ) ɛɚ ɐɌəəɧɘ ȸȽȶȾ.  

ʈʘʟʤʝʨ ʩʫʩʪʘʚʥʦʡ ʱʝʣʠ ɺʅʏʉ ɻʨʫʧʧʘ ʧʘʮʠʝʥʪʦʚ 

ɸʢʫʩʪʠʯʝʩʢʠʝ ʵʬʬʝʢʪʳ ʧʨʠ ʜʠʩʬʫʥʢʮʠʠ 

ɺʅʏʉ (II ʛʨʫʧʧʘ) 

ɻʨʫʧʧʘ  

ʢʦʥʪʨʦʣʷ 

(IV ʛʨʫʧʧʘ) 

(n=6) 
ɼʦ ʣʝʯʝʥʠʷ 

(n=14) 

ʇʦʩʣʝ ʣʝʯʝʥʠʷ 

(n=14) 

ʉʪʝʧʝʥʴ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʨʘʟʣʠʯʠʷ (ʨ<0,01) 

ʇʝʨʝʜʥʠʡ ʦʪʜʝʣ ʩʫʩʪʘʚʥʦʡ 

ʱʝʣʠ (ʤʤ) 

ʩʧʨʘʚʘ 3,35°2,2 2,01°2,6 2,01°2,5 

ʩʣʝʚʘ 1,76°1,8 2,03°2,0 2,04°2,6 

ʉʨʝʜʥʠʡ ʦʪʜʝʣ ʩʫʩʪʘʚʥʦʡ ʱʝ-

ʣʠ (ʤʤ) 

ʩʧʨʘʚʘ 1,42°1,4 1,85°1,8 1,92°2,5 

ʩʣʝʚʘ 1,38°1,5 1,79°1,7 1,87°2,4 

ɿʘʜʥʠʡ ʦʪʜʝʣ ʩʫʩʪʘʚʥʦʡ ʱʝʣʠ 

(ʤʤ) 

ʩʧʨʘʚʘ 1,01°1,5 3,38°1,8 3,32°2,4 

ʩʣʝʚʘ 1,90°2,1 3,40°2,5 3,38°2,2 
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ȾɌɍɗɔɢɌ ʈ.5   Ⱥɍɦɑɘəɧɑ ɡɌɜɌɖɞɑɜɔɝɞɔɖɔ (ɞɚɗɥɔəɌ) ɒɑɎɌɞɑɗɨəɧɡ ɘɧɤɢ ɟ ɛɌɢɔɑə-

ɞɚɎ II ɏɜɟɛɛɧ (Ɍɖɟɝɞɔɣɑɝɖɔɑ ɩɠɠɑɖɞɧ ɛɜɔ ɐɔɝɠɟəɖɢɔɔ ȮȹɃȽ) ɛɚ ɐɌəəɧɘ ȸȼȾ.   

ɾʝʚʘʪʝʣʴʥʳʝ ʤʳʰʮʳ ɻʨʫʧʧʘ ʧʘʮʠʝʥʪʦʚ 

ɸʢʫʩʪʠʯʝʩʢʠʝ ʵʬʬʝʢʪʳ ʧʨʠ ʜʠʩʬʫʥʢʮʠʠ 

ɺʅʏʉ 

(II  ʛʨʫʧʧʘ) 

ɻʨʫʧʧʘ ʢʦʥʪʨʦʣʷ 

(IV ʛʨʫʧʧʘ) 

(n=6) 

ɼʦ ʣʝʯʝʥʠʷ 

(n=14) 

ʇʦʩʣʝ ʣʝʯʝʥʠʷ 

(n=14) 

ʉʪʝʧʝʥʴ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʨʘʟʣʠʯʠʷ (ʨ<0,01) 

ʃʘʪʝʨʘʣʴʥʘʷ ʢʨʳʣʦʚʠʜʥʘʷ 

(ʤʤ) 

ʩʧʨʘʚʘ 17,82°1,9 15,14°2,5 15,31°2,3 

ʩʣʝʚʘ 17,51°1,5 15,41°2,4 15,54°2,4 

ʄʝʜʠʘʣʴʥʘʷ ʢʨʳʣʦʚʠʜʥʘʷ 

(ʤʤ) 

ʩʧʨʘʚʘ 12,82°2,8 11,21°2,5 11,41°2,5 

ʩʣʝʚʘ 12,61°2,6 11,43°2,1 11,67°2,5 

ɾʝʚʘʪʝʣʴʥʘʷ (ʤʤ) ʩʧʨʘʚʘ 16,42°3,1 15,13°2,0 15,02°2,4 

ʩʣʝʚʘ 16,11°2,7 14,42°2,4 14,53°2,3 
 

   
 

ȾɌɍɗɔɢɌ ʈ.6    ȼɌɓɘɑɜɧ ɐɔɝɖɌ ȮȹɃȽ ɟ ɛɌɢɔɑəɞɚɎ II ɏɜɟɛɛɧ (Ɍɖɟɝɞɔɣɑɝɖɔɑ ɩɠɠɑɖɞɧ 

ɛɜɔ ɐɔɝɠɟəɖɢɔɔ ȮȹɃȽ) ɛɚ ɐɌəəɧɘ ȸȽȶȾ.   

ʉʫʩʪʘʚʥʦʡ ʜʠʩʢ ɺʅʏʉ ɻʨʫʧʧʘ ʧʘʮʠʝʥʪʦʚ 

ɸʢʫʩʪʠʯʝʩʢʠʝ ʵʬʬʝʢʪʳ ʧʨʠ ʜʠʩ-

ʬʫʥʢʮʠʠ ɺʅʏʉ 

(II  ʛʨʫʧʧʘ) 

ɻʨʫʧʧʘ ʢʦʥʪʨʦʣʷ 

(IV ʛʨʫʧʧʘ) 

(n=6) 

ɼʦ ʣʝʯʝʥʠʷ 

(n=14) 

ʇʦʩʣʝ ʣʝʯʝʥʠʷ 

(n=14) 

ʉʪʝʧʝʥʴ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʨʘʟʣʠʯʠʷ (ʨ<0,01) 

ʇʝʨʝʜʥʠʡ ʦʪʜʝʣ (ʤʤ) ʩʧʨʘʚʘ 2,41°2,6 2,52°2,1 2,81°2,1 

ʩʣʝʚʘ 2,35°2,1 2,51°2,6 2,56°2,1 

ʎʝʥʪʨʘʣʴʥʳʡ ʦʪʜʝʣ (ʤʤ) ʩʧʨʘʚʘ 0,54°2,9 0,95°3,0 1,81°2,5 

ʩʣʝʚʘ 1,12°3,0 1,38°2,6 2,01°2,4 

ɿʘʜʥʠʡ ʦʪʜʝʣ (ʤʤ) ʩʧʨʘʚʘ 3,31°2,1 3,31°2,4 3,42°2,4 

ʩʣʝʚʘ 4,12°2,7 4,34°2,1 3,65°2,2 
 

   
 

http://www.rejr.ru/


   RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY  

 

  | www.rejr.ru | REJR. 2021; 11 (1):88-102       DOI:10.21569/2222-7415-2021-11-1-88-102        ʉʪʨʘʥʠʮʘ  98 
  

ɒɑɎɌɞɑɗɨəɧɡ ɘɧɤɢ (ɗɌɞɑɜɌɗɨəɚɕ ɔ ɘɑɐɔɌɗɨəɚɕ 

ɖɜɧɗɚɎɔɐəɧɡ, ɒɑɎɌɞɑɗɨəɧɡ ɘɧɤɢ). ȯɔɛɑɜɞɜɚ-

ɠɔɣɑɝɖɔɘ ɔɓɘɑəɑəɔɫɘ ɛɚɐɎɑɜɏɗɔɝɨ Ɏ ɍɚɗɨɤɑɕ 

ɝɞɑɛɑəɔ ɒɑɎɌɞɑɗɨəɧɑ ɘɧɤɢɧ: ɟ 11 ɛɌɢɔɑəɞɚɎ 

(78,5%) ɍɧɗɌ ɎɧɫɎɗɑəɌ ɌɝɔɘɘɑɞɜɔɣəɌɫ ɏɔɛɑɜ-

ɞɜɚɠɔɫ,  ɖɚɞɚɜɌɫ  ɝɚɡɜɌəɔɗɌɝɨ  ɟ  4   ɛɌɢɔɑəɞɚɎ  

 (28,5%) ɛɚɝɗɑ ɗɑɣɑəɔɫ. ȾɌɖɒɑ   ɚɞɘɑɣɌɗɌɝɨ  Ɏɧ-  

ɜɌɒɑəəɌɫ ɏɔɛɑɜɞɜɚɠɔɫ ɗɌɞɑɜɌɗɨəɧɡ ɖɜɧɗɚɎɔɐ-

əɧɡ ɘɧɤɢ ɟ 13 ɛɌɢɔɑəɞɚɎ (92,8%) ɐɚ əɌɣɌɗɌ 

ɗɑɣɑəɔɫ, ɖɚɞɚɜɌɫ ɝɚɡɜɌəɔɗɌɝɨ ɟ 3 ɛɌɢɔɑəɞɚɎ 

(21,4%) ɛɚɝɗɑ ɛɜɚɎɑɐɑəəɚɏɚ ɖɚɘɛɗɑɖɝəɚɏɚ ɗɑɣɑ-

əɔɫ (ɞɌɍ. 5). 

ȿ 12 ɛɌɢɔɑəɞɚɎ (85,7%), ɛɜɔ ɛɑɜɎɔɣəɚɘ 

ɔɝɝɗɑɐɚɎɌəɔɔ ɚɞɘɑɣɌɗɌɝɨ ɐɔɝɗɚɖɌɢɔɫ ɝɟɝɞɌɎəɚ-

ɏɚ ɐɔɝɖɌ ɝ ɑɏɚ ɎɧɜɌɒɑəəɧɘ ɓɌɐəɔɘ ɜɌɝɛɚɗɚɒɑ-

əɔɑɘ ɟ 8 ɛɌɢɔɑəɞɚɎ (57,1%) ɔ ɛɑɜɑɐəɔɘ ɜɌɝɛɚ-

ɗɚɒɑəɔɑɘ Ɏ 5 ɝɗɟɣɌɫɡ (35,7%). ȴɝɞɚəɣɑəɔɑ 

ɝɞɜɟɖɞɟɜəɧɡ ɖɚɘɛɚəɑəɞɚɎ Ɏɝɑɡ ɓɚə ɐɔɝɖɌ, 

əɌɔɍɚɗɑɑ ɎɧɜɌɒɑəəɧɑ ɝɚ ɝɞɚɜɚəɧ ɛɚɜɌɒɑəɔɫ 

ȮȹɃȽ, ɛɚɝɗɑ ɛɜɚɎɑɐɑəəɚɏɚ ɗɑɣɑəɔɫ ɛɚɐɎɑɜɏɗɚɝɨ 

ɣɌɝɞɔɣəɚɕ ɜɑɏɜɑɝɝɔɔ (ɞɌɍ. 6).  

ȾɌɖɒɑ ɍɧɗɌ ɔɓɟɣɑəɌ ɛɗɚɞəɚɝɞɨ ɖɚɝɞəɚɕ 

ɞɖɌəɔ ɐɚ ɔ ɛɚɝɗɑ ɚɖɚəɣɌəɔɫ ɗɑɣɑəɔɫ. Ȯ ɐɌəəɚɕ 

ɏɜɟɛɛɑ ɛɌɢɔɑəɞɚɎ ɐɚ ɗɑɣɑəɔɫ Ɏ ɝɜɑɐəɑɘ ɚəɌ ɝɚ-

ɝɞɌɎɔɗɌ +547,5°6,0 HU, Ɍ ɛɚɝɗɑ ɗɑɣɑəɔɫ ð  

+686,5 °6,0 HU (ɛɜɔ əɚɜɘɑ +568,4°4,9 HU).  

Å ȻɌɢɔɑəɞɧ III ɏɜɟɛɛɧ (Ɏɑɐɟɥɔɕ ɖɗɔəɔɣɑ-

ɝɖɔɕ ɛɜɔɓəɌɖ ð ɐɑɏɑəɑɜɌɞɔɎəɧɑ ɔɓɘɑəɑəɔɫ 

ɖɚɝɞəɚɕ ɞɖɌəɔ ɛɜɔ ɐɔɝɠɟəɖɢɔɔ ȮȹɃȽ). 

Ȯ ɐɌəəɚɕ ɏɜɟɛɛɑ ɍɧɗɚ ɚɍɝɗɑɐɚɎɌəɚ 5 ɛɌ-

ɢɔɑəɞɚɎ ɐɚ ɔ ɛɚɝɗɑ ɖɚɘɛɗɑɖɝəɚɏɚ ɗɑɣɑəɔɫ. Ȼɚ 

ɐɌəəɧɘ ȸȽȶȾ əɌ ɛɑɜɎɔɣəɚɘ ɩɞɌɛɑ ɚɍɝɗɑɐɚɎɌ-

əɔɫ Ɍɝɔɘɘɑɞɜɔɫ Ɏ ɜɌɝɛɚɗɚɒɑəɔɔ ɏɚɗɚɎɚɖ ɝɟɝɞɌ-

ɎɌ ɎɧɫɎɗɑəɌ ɟ 1 ɛɌɢɔɑəɞɌ (20,0%), ɖɚɞɚɜɌɫ əɑ 

ɚɞɘɑɣɌɗɌɝɨ ɛɚɝɗɑ ɛɜɚɎɑɐɑəəɚɏɚ ɗɑɣɑəɔɫ. ȾɌɖɒɑ 

ɍɧɗɚ ɟɝɞɌəɚɎɗɑəɚ, ɣɞɚ ɛɜɔ ɛɑɜɎɔɣəɚɘ ɔɝɝɗɑɐɚ-

ɎɌəɔɔ ɟ 3 ɛɌɢɔɑəɞɚɎ (60,0%) ɛɜɑɐɝɞɌɎɗɑəəɚɕ 

ɏɜɟɛɛɧ ɍɧɗɚ ɎɧɫɎɗɑəɚ ɓɌɐəɑɑ ɜɌɝɛɚɗɚɒɑəɔɑ 

ɏɚɗɚɎɖɔ ɘɧɥɑɗɖɚɎɚɏɚ ɚɞɜɚɝɞɖɌ əɔɒəɑɕ ɣɑɗɪɝɞɔ 

Ɏ ɝɟɝɞɌɎəɚɕ ɫɘɖɑ, Ɍ ɟ 2 ɛɌɢɔɑəɞɚɎ (40,0%) ɍɧɗɚ 

ɚɞɘɑɣɑəɚ ɛɑɜɑɐəɑɑ ɜɌɝɛɚɗɚɒɑəɔɑ ɏɚɗɚɎɖɔ ɘɧ-

ɥɑɗɖɚɎɧɡ ɚɞɜɚɝɞɖɚɎ əɔɒəɑɕ ɣɑɗɪɝɞɔ Ɏ ɝɟɝɞɌɎ-

əɚɕ ɫɘɖɑ. Ȼɚɝɗɑ ɛɜɚɎɑɐɑəəɚɏɚ ɗɑɣɑəɔɫ ɓɌɐəɑɑ ɔ 

ɛɑɜɑɐəɑɑ ɛɚɗɚɒɑəɔɑ ɏɚɗɚɎɚɖ ɝɚɡɜɌəɔɗɚɝɨ ɟ 2 

ɛɌɢɔɑəɞɚɎ (40,0%). ȴɓɘɑɜɑəɔɑ ɜɌɓɘɑɜɚɎ ɝɟ-

ɝɞɌɎəɚɕ ɥɑɗɔ ɟ ɛɌɢɔɑəɞɚɎ ɎɧɫɎɔɗɔ ɝɗɑɐɟɪɥɔɑ 

ɜɑɓɟɗɨɞɌɞɧ (ɞɌɍ. 7). 

Ⱥɞɘɑɣɑəɚ, ɣɞɚ ɟ 4 ɛɌɢɔɑəɞɚɎ (80,0%) ɛɜɔ 

ɛɑɜɎɔɣəɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ əɌɍɗɪɐɌɗɔɝɨ ɫɎɗɑəɔɫ 

ɐɔɝɞɜɚɠɔɣɑɝɖɚɏɚ ɡɌɜɌɖɞɑɜɌ Ɏ ɚɍɗɌɝɞɔ ɏɚɗɚɎɖɔ 

ɘɧɥɑɗɖɚɎɚɏɚ ɚɞɜɚɝɞɖɌ ɝɟɝɞɌɎɌ ɝ ɫɎɗɑəɔɫɘɔ 

ɌɛɗɌɓɔɔ ɝ ɛɚɜɌɒɑəəɚɕ ɝɞɚɜɚəɧ, ɣɞɚ əɌɤɗɚ ɛɚɐ-

ɞɎɑɜɒɐɑəɔɑ ɛɜɔ ɛɜɚɎɑɐɑəɔɔ ȸȼȾ. Ȼɚɝɗɑ ɖɚɘ-

ɛɗɑɖɝəɚɏɚ ɗɑɣɑəɔɫ ɛɜɚɏɜɑɝɝɔɔ ɚɛɔɝɌəəɧɡ Ɏɧɤɑ 

ɔɓɘɑəɑəɔɕ ɚɞɘɑɣɑəɚ əɑ ɍɧɗɚ. 

Ȼɚ ɐɌəəɧɘ ȸȼȾ ɛɜɔ ɛɑɜɎɔɣəɚɘ ɚɍɝɗɑɐɚ-

ɎɌəɔɔ ɍɧɗɌ ɎɧɫɎɗɑəɌ əɑɓəɌɣɔɞɑɗɨəɌɫ Ɍɝɔɘɘɑɞ-

ɜɔɫ ɞɚɗɥɔəɧ Ɏɝɑɡ ɒɑɎɌɞɑɗɨəɧɡ ɘɧɤɢ. ȯɔɛɑɜ-

ɞɜɚɠɔɣɑɝɖɔɘ ɔɓɘɑəɑəɔɫɘ ɛɚɐɎɑɜɏɗɔɝɨ Ɏ ɍɚɗɨ-

ɤɑɕ ɝɞɑɛɑəɔ ɒɑɎɌɞɑɗɨəɧɑ ɘɧɤɢɧ: ɟ 2 ɛɌɢɔɑə-

ɞɚɎ (40,0%) ɍɧɗɌ ɎɧɫɎɗɑəɌ ɌɝɔɘɘɑɞɜɔɣəɌɫ ɏɔ-

ɛɑɜɞɜɚɠɔɫ, ɖɚɞɚɜɌɫ əɑ ɚɛɜɑɐɑɗɫɗɌɝɨ ɛɚɝɗɑ ɛɜɚ-

Ɏɑɐɑəəɚɏɚ ɖɚɘɛɗɑɖɝəɚɏɚ ɗɑɣɑəɔɫ (ɞɌɍ. 8). 

Ƚɞɚɔɞ ɚɞɘɑɞɔɞɨ, ɣɞɚ ɟ 2 ɛɌɢɔɑəɞɚɎ (40, 

0%) ɛɜɔ ɛɑɜɎɔɣəɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɚɞɘɑɣɌɗɌɝɨ 

ɐɔɝɗɚɖɌɢɔɫ ɝɟɝɞɌɎəɚɏɚ ɐɔɝɖɌ ɝ ɑɏɚ ɛɑɜɑɐəɔɘ 

ɜɌɝɛɚɗɚɒɑəɔɑɘ (ɜɔɝ. 6). 

ȴɝɞɚəɣɑəɔɑ ɝɞɜɟɖɞɟɜəɧɡ ɖɚɘɛɚəɑəɞɚɎ 

Ɏɝɑɡ ɓɚə ɐɔɝɖɌ ɍɧɗɔ ɎɧɜɌɒɑəɧ ɝ ɚɍɑɔɡ ɝɞɚɜɚə 

ɔ ɛɚɝɗɑ ɛɜɚɎɑɐɑəəɚɏɚ ɖɚɘɛɗɑɖɝəɚɏɚ ɗɑɣɑəɔɫ 

ɝɟɥɑɝɞɎɑəəɚ əɑ ɔɓɘɑəɔɗɔɝɨ (ɞɌɍ. 9). 

ȾɌɖɒɑ Ɏ ɔɝɝɗɑɐɚɎɌəɔɔ ɐɌəəɚɕ ɏɜɟɛɛɧ ɛɌ-

ɢɔɑəɞɚɎ ɍɧɗɌ ɔɓɟɣɑəɌ ɛɗɚɞəɚɝɞɨ ɖɚɝɞəɚɕ ɞɖɌəɔ 

ɐɚ ɔ ɛɚɝɗɑ ɚɖɚəɣɌəɔɫ ɖɚɘɛɗɑɖɝəɚɏɚ ɗɑɣɑəɔɫ: ɐɚ 

ɗɑɣɑəɔɫ ɚəɌ ɝɚɝɞɌɎɔɗɌ +234,5°5,8 HU, Ɍ ɛɚɝɗɑ 

əɑɏɚ ð +332,5 °5,8 HU (ɛɜɔ əɚɜɘɑ +568,4 °4,9 

HU).  

ȳɌɖɗɪɣɑəɔɑ.  

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɛɜɚɎɑɐɫ ɌəɌɗɔɓ ɛɚɗɟɣɑə-

əɧɡ Ɏ ɔɝɝɗɑɐɚɎɌəɔɔ ɐɌəəɧɡ, ɍɧɗɚ ɎɧɫɎɗɑəɚ, 

ɣɞɚ, Ɍɝɝɔɘɑɞɜɔɣəɚɑ ɜɌɝɛɚɗɚɒɑəɔɑ ɏɚɗɚɎɚɖ ɘɧ-

ɥɑɗɖɚɎɧɡ ɚɞɜɚɝɞɖɚɎ əɔɒəɑɕ ɣɑɗɪɝɞɔ, ɎɧɫɎ-

ɗɑəəɚɑ ɟ 14 ɛɌɢɔɑəɞɚɎ (42,4%), ɖɚəɝɞɌɞɔɜɟɑɞ ɚ 

Ɏɧəɟɒɐɑəəɚɘ ɛɚɗɚɒɑəɔɔ ɔ ɞɜɌɑɖɞɚɜɔɔ ɐɎɔɒɑ-

əɔɫ əɔɒəɑɕ ɣɑɗɪɝɞɔ, ɎɝɗɑɐɝɞɎɔɑ ɐɔɝɖɚɚɜɐɔəɌ-

ɢɔɚəəɚɕ ɜɌɍɚɞɧ ɘɧɤɑɣəɧɡ ɏɜɟɛɛ, ɚɞɎɑɣɌɪɥɔɡ 

ɓɌ ɍɔɚɘɑɡɌəɔɖɟ ɌɖɞɌ ɐɎɔɒɑəɔɫ əɔɒəɑɕ ɣɑɗɪ-

ɝɞɔ.  

Ȼɚ ɐɌəəɧɘ ȸȼȾ ɎɧɫɎɗɑəɚ, ɣɞɚ ɚɍɦɑɘəɧɑ 

ɡɌɜɌɖɞɑɜɔɝɞɔɖɔ ɗɌɞɑɜɌɗɨəɧɡ ɖɜɧɗɚɎɔɐəɧɡ 

ɘɧɤɢ ɐɚ ɔ ɛɚɝɗɑ ɗɑɣɑəɔɫ ɝɚɝɞɌɎɔɗɔ ɚɞ 17,8°1,9 

ɐɚ 15,1°2,5 ɘɘ; ɘɑɐɔɌɗɨəɧɡ ɖɜɧɗɚɎɔɐəɧɡ 

ɘɧɤɢ ð ɚɞ 13,35°1,5 ɐɚ 11,21°1,5 ɘɘ ɔ ɒɑɎɌ-

ɞɑɗɨəɧɡ ɘɧɤɢ ð ɚɞ 18,53°1,5 ɐɚ 14,22°1,6 ɘɘ.  

ȺɐəɌɖɚ ɞɌɖɒɑ ɝɞɚɔɞ ɚɞɘɑɞɔɞɨ, ɣɞɚ Ɏɚ Ɏɝɑɡ 

ɏɜɟɛɛɌɡ ɝ Ɍɝɔɘɘɑɞɜɔɣəɧɘ ɐɎɔɒɑəɔɑɘ ɏɚɗɚɎɚɖ 

ȮȹɃȽ ɚɞɘɑɣɌɗɔɝɨ ɛɌɢɔɑəɞɧ ɍɑɓ əɌɗɔɣɔɫ ɒɑɗɌ-

ɑɘɚɕ ɝɔɘɘɑɞɜɔɣəɚɝɞɔ ɛɜɚɢɑɝɝɌ ɛɚɝɗɑ ɛɜɚɎɑ-

ɐɑəəɚɏɚ ɖɚɘɛɗɑɖɝəɚɏɚ ɗɑɣɑəɔɫ, ɣɞɚ ɘɚɒəɚ ɜɌɝ-

ɢɑəɔɎɌɞɨ ɖɌɖ ɎɌɜɔɌɢɔɪ əɚɜɘɧ ɝ ɟɣɑɞɚɘ ɚɞɝɟɞ-

ɝɞɎɔɫ ɛɜɫɘɚɏɚ ɔɗɔ ɖɚɝɎɑəəɚɏɚ ɛɚɐɞɎɑɜɒɐɑəɔɕ 

əɌɗɔɣɔɫ ɛɌɞɚɗɚɏɔɣɑɝɖɚɏɚ ɐɎɔɒɑəɔɫ Ɏ ɝɟɝɞɌɎɑ.  

ȱɥɑ ɚɐəɔɘ əɑɘɌɗɚɎɌɒəɧɘ ɘɚɘɑəɞɚɘ ɫɎɔ-

ɗɚɝɨ əɌɗɔɣɔɑ ɐɔɝɞɜɚɠɔɣɑɝɖɔɡ ɛɜɚɢɑɝɝɚɎ, 

əɌɔɍɚɗɑɑ ɎɧɜɌɒɑəəɧɡ ɝɚ ɝɞɚɜɚəɧ ɛɚɜɌɒɑəɔɫ Ɏ 

I ɏɜɟɛɛɑ (ɍɚɗɑɎɚɕ ɝɔəɐɜɚɘ ɛɜɔ ɐɔɝɠɟəɖɢɔɔ 

ȮȹɃȽ) ɔ II ɏɜɟɛɛɑ (Ɍɖɟɝɞɔɣɑɝɖɔɑ ɩɠɠɑɖɞɧ ɛɜɔ 

ɐɔɝɠɟəɖɢɔɔ ȮȹɃȽ), ɖɚɞɚɜɧɑ ɐɚɝɞɔɏɌɪɞ ɟɜɚɎəɫ 

ɜɑɓɚɜɍɢɔɔ ɖɚɝɞəɚɕ ɞɖɌəɔ Ɏ ɚɍɗɌɝɞɔ ɏɚɗɚɎɚɖ 

əɔɒəɑɕ ɣɑɗɪɝɞɔ Ɏ III ɏɜɟɛɛɑ (ɐɑɏɑəɑɜɌɞɔɎəɧɑ 

ɔɓɘɑəɑəɔɫ ɖɚɝɞəɚɕ ɞɖɌəɔ ɛɜɔ ɐɔɝɠɟəɖɢɔɔ 

ȮȹɃȽ). ɉɞɔ ɐɌəəɧɑ ɘɚɒəɚ ɜɌɝɢɑəɔɎɌɞɨ, ɖɌɖ 

ɔɓɘɑəɑəɔɫ Ɏ ɜɑɓɟɗɨɞɌɞɑ ɠɟəɖɢɔɚəɌɗɨəɚɕ ɛɑɜɑ-

ɏɜɟɓɖɔ, ɣɞɚ ɖɚɝɎɑəəɚ ɛɚɐɞɎɑɜɒɐɌɑɞɝɫ ɛɜɔ ɜɑ-

ɏɜɑɝɝɔɔ ɛɜɚɢɑɝɝɌ ɛɚɝɗɑ ɛɜɚɎɑɐɑəəɚɏɚ ɖɚɘ-

ɛɗɑɖɝəɚɏɚ ɗɑɣɑəɔɫ.  

ȳɌɐəɑɑ ɜɌɝɛɚɗɚɒɑəɔɑ ɏɚɗɚɎɖɔ əɔɒəɑɕ ɣɑ-

ɗɪɝɞɔ ɎɝɞɜɑɣɌɗɚɝɨ ɓəɌɣɔɞɑɗɨəɚ ɣɌɥɑ, ɣɑɘ ɗɪ-

ɍɧɑ ɐɜɟɏɔɑ ɗɚɖɌɗɔɓɌɢɔɔ, ɚɝɚɍɑəəɚ ɛɜɔ ɐɑɝɞɜɟɖ-

ɞɔɎəɚɘ ɛɜɚɢɑɝɝɑ Ɏ ɡɜɫɥɑɎɚɘ  ɖɚɘɛɚəɑəɞɑ  ɟ  20  
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ȾɌɍɗɔɢɌ ʈ.7    ȼɌɓɘɑɜɧ ɝɟɝɞɌɎəɚɕ ɥɑɗɔ ɟ ɛɌɢɔɑəɞɚɎ III ɏɜɟɛɛɧ (ɐɑɏɑəɑɜɌɞɔɎəɧɑ 

ɔɓɘɑəɑəɔɫ ɖɚɝɞəɚɕ ɞɖɌəɔ ɛɜɔ ɐɔɝɠɟəɖɢɔɔ ȮȹɃȽ) ɛɚ ɐɌəəɧɘ ȸȽȶȾ.  

ʈʘʟʤʝʨ ʩʫʩʪʘʚʥʦʡ ʱʝʣʠ ɺʅʏʉ ɻʨʫʧʧʘ ʧʘʮʠʝʥʪʦʚ 

ɼʝʛʝʥʝʨʘʪʠʚʥʳʝ ʠʟʤʝʥʝʥʠʷ ʢʦʩʪʥʦʡ 

ʪʢʘʥʠ ʧʨʠ ʜʠʩʬʫʥʢʮʠʠ ɺʅʏʉ 

(III  ʛʨʫʧʧʘ) 

ɻʨʫʧʧʘ ʢʦʥʪʨʦʣʷ 

(IV ʛʨʫʧʧʘ) 

(n=6) 

ɼʦ ʣʝʯʝʥʠʷ 

(n=5) 

ʇʦʩʣʝ ʣʝʯʝʥʠʷ 

(n=5) 

ʉʪʝʧʝʥʴ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʨʘʟʣʠʯʠʷ (ʨ<0,01) 

ʇʝʨʝʜʥʠʡ ʦʪʜʝʣ ʩʫʩʪʘʚʥʦʡ 

ʱʝʣʠ (ʤʤ) 

ʩʧʨʘʚʘ 3,08°1,5 2,10°2,6 2,01°2,5 

ʩʣʝʚʘ 3,07°2,4 2,08°1,5 2,04°2,6 

ʉʨʝʜʥʠʡ ʦʪʜʝʣ ʩʫʩʪʘʚʥʦʡ ʱʝ-

ʣʠ (ʤʤ) 

ʩʧʨʘʚʘ 1,47°1,9 1,86°2,5 1,92°2,5 

ʩʣʝʚʘ 1,39°1,7 1,71°2,1 1,87°2,4 

ɿʘʜʥʠʡ ʦʪʜʝʣ ʩʫʩʪʘʚʥʦʡ ʱʝʣʠ 

(ʤʤ) 

ʩʧʨʘʚʘ 0,80°2,5 3,38°1,8 3,32°2,4 

ʩʣʝʚʘ 1,04°2,2 3,41°2,7 3,38°2,2 
 

   
 

ȾɌɍɗɔɢɌ ʈ.8     Ⱥɍɦɑɘəɧɑ ɡɌɜɌɖɞɑɜɔɝɞɔɖɔ (ɞɚɗɥɔəɌ) ɒɑɎɌɞɑɗɨəɧɡ ɘɧɤɢ ɟ ɛɌɢɔɑə-

ɞɚɎ III ɏɜɟɛɛɧ (ɐɑɏɑəɑɜɌɞɔɎəɧɑ ɔɓɘɑəɑəɔɫ ɖɚɝɞəɚɕ ɞɖɌəɔ ɛɜɔ ɐɔɝɠɟəɖɢɔɔ ȮȹɃȽ) ɛɚ 

ɐɌəəɧɘ ȸȼȾ.  

ɾʝʚʘʪʝʣʴʥʳʝ ʤʳʰʮʳ ɻʨʫʧʧʘ ʧʘʮʠʝʥʪʦʚ 

ɼʝʛʝʥʝʨʘʪʠʚʥʳʝ ʠʟʤʝʥʝʥʠʷ ʢʦʩʪʥʦʡ 

ʪʢʘʥʠ ʧʨʠ ʜʠʩʬʫʥʢʮʠʠ ɺʅʏʉ 

(III  ʛʨʫʧʧʘ) 

ɻʨʫʧʧʘ ʢʦʥʪʨʦʣʷ 

(IV ʛʨʫʧʧʘ) 

(n=6) 

ɼʦ ʣʝʯʝʥʠʷ 

(n=5) 

ʇʦʩʣʝ ʣʝʯʝʥʠʷ 

(n=5) 

ʉʪʝʧʝʥʴ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʨʘʟʣʠʯʠʷ (ʨ<0,01) 

ʃʘʪʝʨʘʣʴʥʘʷ ʢʨʳʣʦʚʠʜʥʘʷ 

(ʤʤ) 

ʩʧʨʘʚʘ 15,74°2,7 15,54°2,6 15,31°2,3 

ʩʣʝʚʘ 15,81°2,4 15,42°2,3 15,54°2,4 

ʄʝʜʠʘʣʴʥʘʷ ʢʨʳʣʦʚʠʜʥʘʷ 

(ʤʤ) 

ʩʧʨʘʚʘ 12,12°2,7 11,41°2,1 11,41°2,5 

ʩʣʝʚʘ 11,82°2,9 11,23°2,7 11,67°2,5 

ɾʝʚʘʪʝʣʴʥʘʷ (ʤʤ) ʩʧʨʘʚʘ 16,12°2,0 15,03°2,5 15,02°2,4 

ʩʣʝʚʘ 15,85°2,5 14,74°2,5 14,53°2,3 
 

   
 

http://www.rejr.ru/


   RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY  

 

  | www.rejr.ru | REJR. 2021; 11 (1):88-102       DOI:10.21569/2222-7415-2021-11-1-88-102        ʉʪʨʘʥʠʮʘ  100 
  

 

 

 

 

ȼɔɝ. 6 Ɍ (Fig. 6 Ɍ) 

 

ȼɔɝ. 6 ɍ (Fig. 6 b) 

ȼɔɝ. 6.   ȸȼȾ ɛɜɌɎɚɏɚ ȮȹɃȽ. 

ȽɌɏɔɞɞɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ Ɏ ɛɚɗɚɒɑəɔɔ ɠɔɓɔɚɗɚɏɔɣɑɝɖɚɕ ɚɖɖɗɪɓɔɔ (a) ɔ ɛɜɔ ɘɌɖɝɔɘɌɗɨəɚ ɚɞɖɜɧɞɚɘ ɜɞɑ (ɍ). 

ȺɞɘɑɣɌɑɞɝɫ ɛɑɜɑɐəɫɫ ɐɔɝɗɚɖɌɢɔɫ ɝɟɝɞɌɎəɚɏɚ ɐɔɝɖɌ (ɝɞɜɑɗɖɔ). 

Fig. 6.   MRI of the  right  temporomandibular  joint . 

Sagittal plane in the position of physiological occlusion ( Ɍ) and with the maximum open mouth ( b). Anterior articu-

lar disc dislocation is noted (arrows).  

ȾɌɍɗɔɢɌ ʈ.9      ȼɌɓɘɑɜɧ ɐɔɝɖɌ ȮȹɃȽ ɟ ɛɌɢɔɑəɞɚɎ III ɏɜɟɛɛɧ (ɐɑɏɑəɑɜɌɞɔɎəɧɑ ɔɓɘɑ-

əɑəɔɫ ɖɚɝɞəɚɕ ɞɖɌəɔ ɛɜɔ ɐɔɝɠɟəɖɢɔɔ ȮȹɃȽ) ɛɚ ɐɌəəɧɘ ȸȽȶȾ.  

ʉʫʩʪʘʚʥʦʡ ʜʠʩʢ ɺʅʏʉ ɻʨʫʧʧʘ ʧʘʮʠʝʥʪʦʚ 

ɼʝʛʝʥʝʨʘʪʠʚʥʳʝ ʠʟʤʝʥʝʥʠʷ ʢʦʩʪ-

ʥʦʡ ʪʢʘʥʠ ʧʨʠ ʜʠʩʬʫʥʢʮʠʠ ɺʅʏʉ 

(III  ʛʨʫʧʧʘ) 

ɻʨʫʧʧʘ ʢʦʥʪʨʦʣʷ 

(IV ʛʨʫʧʧʘ) 

(n=6) 

ɼʦ ʣʝʯʝʥʠʷ 

(n=5) 

ʇʦʩʣʝ ʣʝʯʝʥʠʷ 

(n=5) 

ʉʪʝʧʝʥʴ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʨʘʟʣʠʯʠʷ (ʨ<0,01) 

ʇʝʨʝʜʥʠʡ ʦʪʜʝʣ (ʤʤ) ʩʧʨʘʚʘ 2,64°296 2,72°2,7 2,81°2,1 

ʩʣʝʚʘ 2,85°2,5 2,61°2,5 2,56°2,1 

ʎʝʥʪʨʘʣʴʥʳʡ ʦʪʜʝʣ (ʤʤ) ʩʧʨʘʚʘ 1,52°2,9 1,75°2,4 1,81°2,5 

ʩʣʝʚʘ 1,72°2,9 1,88°2,6 2,01°2,4 

ɿʘʜʥʠʡ ʦʪʜʝʣ (ʤʤ) ʩʧʨʘʚʘ 3,21°2,7 3,43°2,9 3,42°2,4 

ʩʣʝʚʘ 3,82°2,6 3,94°2,6 3,65°2,2 
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ɛɌɢɔɑəɞɚɎ (60,6%). Ȼɚ ɐɌəəɧɘ ȸȽȶȾ ɜɌɓɘɑɜɧ 

ɝɟɝɞɌɎəɚɕ ɥɑɗɔ əɌ ɩɞɌɛɌɡ ɐɚ ɔ ɛɚɝɗɑ ɛɜɚɎɑɐɑə-

əɚɏɚ ɗɑɣɑəɔɫ ɎɌɜɨɔɜɚɎɌɗɔ: Ɏ ɛɑɜɑɐəɑɘ ɚɞɐɑɗɑ ð 

ɚɞ 1,76°1,8 ɐɚ 3,08°1,5ɘɘ; Ɏ ɝɜɑɐəɑɘ ɚɞɐɑɗɑ ð 

ɚɞ 1,18°1,7 ɐɚ 1,86°2,5ɘɘ ɛɚɝɗɑ ɗɑɣɑəɔɫ ɔ Ɏ 

ɓɌɐəɑɘ ɚɞɐɑɗɑ ð ɚɞ 0,80°2,5 ɐɚ 3,42°1,3ɘɘ ɛɚɝɗɑ 

ɗɑɣɑəɔɫ.  

ȴɓɘɑəɑəɔɫ ɏɚɗɚɎɖɔ əɔɒəɑɕ ɣɑɗɪɝɞɔ ɛɜɔ 

ɑɑ ɗɚɖɌɢɔɔ Ɏ ɓɌɐəɑɘ ɛɚɗɚɒɑəɔɔ ɍɧɗɔ ɎɧɓɎɌəɧ 

ɐɔɝɖɚɚɜɐɔəɌɢɔɑɕ ɐɔɝɖɌ ɔ ɝɚɍɝɞɎɑəəɚ ɝɟɝɞɌɎ-

əɚɕ ɏɚɗɚɎɖɔ, ɣɞɚ ɖɚɝɎɑəəɚ ɛɚɐɞɎɑɜɐɔɗɚ ɛɜɑɐ-

ɗɚɒɑəəɟɪ ɏɔɛɚɞɑɓɟ. ȴɓɘɑəɑəɔɫ ɛɌɜɌɘɑɞɜɚɎ ɝɟ-

ɝɞɌɎəɚɏɚ ɐɔɝɖɌ ɛɜɔ ȸȼȾ ɔɝɝɗɑɐɚɎɌəɔɔ ɎɧɫɎɔɗɔ 

ɝɗɑɐɟɪɥɔɑ ɔɓɘɑəɑəɔɫ əɌ ɩɞɌɛɌɡ ɐɚ ɔ ɛɚɝɗɑ 

ɛɜɚɎɑɐɑəəɚɏɚ ɗɑɣɑəɔɫ: ɞɚɗɥɔəɌ ɐɔɝɖɌ Ɏ ɛɑɜɑɐ-

əɑɘ ɚɞɐɑɗɑ ɝɚɝɞɌɎɔɗɌ ɚɞ 2,3°2,6 ɐɚ 2,7°2,7 ɘɘ, Ɏ 

ɢɑəɞɜɌɗɨəɚɘ ɚɞɐɑɗɑ ð ɚɞ 0,5°2,9 ɐɚ 1,9°1,7 ɘɘ, 

Ɏ ɓɌɐəɑɘ ɚɞɐɑɗɑ ð ɚɞ 3,2°2,7 ɐɚ 4,3°2,1 ɘɘ. 

Ȼɜɔ ɚɞɝɟɞɝɞɎɔɔ əɌɜɟɤɑəɔɕ ɢɑɗɚɝɞəɚɝɞɔ 

ɓɟɍəɚɏɚ ɜɫɐɌ ɔ ɞɜɌɎɘ Ɏ ɌəɌɘəɑɓɑ ɟ 25 ɛɌɢɔɑə-

ɞɚɎ (75,7%) ɍɧɗɚ ɚɞɘɑɣɑəɚ ɛɜɑɚɍɗɌɐɌəɔɑ ɠɟəɖ-

ɢɔɔ ɒɑɎɌɞɑɗɨəɧɡ ɘɧɤɢ əɌ Ɏɑɐɟɥɑɕ ɝɞɚɜɚəɑ 

ɌɖɞɔɎəɚɝɞɔ ɛɌɢɔɑəɞɌ. 

Ȼɜɔ ɌəɌɗɔɓɑ ɛɚɗɟɣɑəəɧɡ ɐɌəəɧɡ Ɏ ɛɜɑɐ-

ɝɞɌɎɗɑəəɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɎɧɫɎɗɑəɚ, ɣɞɚ ɐɚɝɞɚ-

Ɏɑɜəɚ ɓəɌɣɔɘɚɑ ɟɎɑɗɔɣɑəɔɑ ɚɍɦɑɘəɧɡ ɡɌɜɌɖɞɑ-

ɜɔɝɞɔɖ (ɞɚɗɥɔəɧ) ɒɑɎɌɞɑɗɨəɧɡ ɘɧɤɢ ɟ 25 ɛɌ-

ɢɔɑəɞɚɎ (75,7%) ɝɎɔɐɑɞɑɗɨɝɞɎɟɑɞ ɚ ɠɟəɖɢɔɚ-

əɌɗɨəɚɕ ɛɑɜɑɏɜɟɓɖɑ ɒɑɎɌɞɑɗɨəɚɏɚ ɌɛɛɌɜɌɞɌ, ɣɞɚ 

ɎɓɌɔɘɚɝɎɫɓɌəɚ ɝ Ɏɜɑɘɑəəɚɕ ɔɗɔ ɛɚɝɞɚɫəəɚɕ ɔɡ 

ɐɔɝɖɚɚɜɐɔəɌɢɔɑɕ. Ȼɚɝɗɑ ɖɚɘɛɗɑɖɝəɚɏɚ ɗɑɣɑəɔɫ 

ɚɍɦɑɘəɧɑ ɡɌɜɌɖɞɑɜɔɝɞɔɖɔ ɔɝɝɗɑɐɟɑɘɧɡ ɘɧɤɢ 

ɝɞɌɗɔ ɝɚɛɚɝɞɌɎɔɘɧ ɝ ɐɌəəɧɘɔ ɖɚəɞɜɚɗɨəɚɕ 

ɏɜɟɛɛɧ (IV ɏɜɟɛɛɌ). 

ȾɌɖɒɑ ɍɧɗɚ ɚɞɘɑɣɑəɚ, ɣɞɚ ɛɚɖɌɓɌɞɑɗɔ 

ɛɗɚɞəɚɝɞɔ ɖɚɝɞəɚɕ ɞɖɌəɔ ɛɜɔ ɛɑɜɎɔɣəɚɘ ɔɝɝɗɑ-

ɐɚɎɌəɔɔ ɎɌɜɨɔɜɚɎɌɗɔ ɚɞ +234,5°5,8 HU (Ɏ III 

ɏɜɟɛɛɑ) ɐɚ +565.5°5.9 HU (Ɏ I ɏɜɟɛɛɑ). ȼɑɓɟɗɨɞɌ-

ɞɧ, ɛɚɗɟɣɑəəɧɑ Ɏ əɌɝɞɚɫɥɑɘ ɔɝɝɗɑɐɚɎɌəɔɔ, 

ɛɚɓɎɚɗɔɗɔ ɐɔɠɠɑɜɑəɢɔɜɚɎɌɞɨ ɞɫɒɑɝɞɨ ɚɝɞɑɚɛɚ-

ɜɑɞɔɣɑɝɖɔɡ ɔɓɘɑəɑəɔɕ ɖɚɝɞəɚɕ ɞɖɌəɔ, ɣɞɚ ɝɛɚ-

ɝɚɍɝɞɎɚɎɌɗɚ ɖɚɜɜɑɖɢɔɔ ɗɑɣɑəɔɫ Ɏ ɐɌɗɨəɑɕɤɑɘ. 

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɛɜɔɘɑəɑəɔɑ ɝɚɎɜɑɘɑəəɧɡ, 

ɎɧɝɚɖɚɔəɠɚɜɘɌɞɔɎəɧɡ, Ɏɧɝɚɖɚɞɑɡəɚɗɚɏɔɣəɧɡ 

ɘɑɞɚɐɚɎ ɔɝɝɗɑɐɚɎɌəɔɫ, ɞɌɖɔɡ ɖɌɖ ȸȼȾ ɔ ȸȽȶȾ, 

ɛɚɓɎɚɗɫɑɞ əɑ ɞɚɗɨɖɚ ɎɧɫɎɔɞɨ ɚɝəɚɎəɧɑ ɐɔɝ-

ɠɟəɖɢɔɚəɌɗɨəɧɑ ɜɌɝɝɞɜɚɕɝɞɎɌ ȮȹɃȽ əɌ ɩɞɌɛɑ 

ɛɑɜɎɔɣəɚɏɚ ɚɍɜɌɥɑəɔɫ ɛɌɢɔɑəɞɌ, əɚ ɞɌɖɒɑ 

ɛɜɚɎɚɐɔɞɨ ɐɔəɌɘɔɣɑɝɖɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ əɌ ɜɌɓ-

ɗɔɣəɧɡ ɩɞɌɛɌɡ ɛɚɝɗɑ ɖɚɘɛɗɑɖɝəɚɏɚ ɗɑɣɑəɔɫ ɐɗɫ 

ɚɢɑəɖɔ ɑɏɚ ɩɠɠɑɖɞɔɎəɚɝɞɔ. 

ȴɝɞɚɣəɔɖ ɠɔəɌəɝɔɜɚɎɌəɔɫ ɔ  ɖɚəɠɗɔɖɞ 

ɔəɞɑɜɑɝɚɎ. 

ȬɎɞɚɜɧ ɐɌəəɚɕ ɝɞɌɞɨɔ ɛɚɐɞɎɑɜɐɔɗɔ ɚɞɝɟɞ-

ɝɞɎɔɑ ɠɔəɌəɝɚɎɚɕ ɛɚɐɐɑɜɒɖɔ ɔɝɝɗɑɐɚɎɌəɔɫ ɔ 

ɖɚəɠɗɔɖɞɌ ɔəɞɑɜɑɝɚɎ, ɚ ɖɚɞɚɜɧɡ əɑɚɍɡɚɐɔɘɚ 

ɝɚɚɍɥɔɞɨ.
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ȶȺȸȻɈɊȾȱȼȹȺȯȺ ȬȹȬȷȴȳȬ ȸȬȸȸȺȯȼȬȸȸ (ȺȰȹȺɂȱȹȾȼȺȮȺȱ  

ȻȼȺȽȻȱȶȾȴȮȹȺȱ ȼȬȹȰȺȸȴȳȴȼȺȮȬȹȹȺȱ ȶȷȴȹȴɃȱȽȶȺȱ ȴȽȽȷȱȰȺȮȬȹȴȱ) 

 

ȻɌɝɧəɖɚɎ Ȱ.Ȯ.1,2, ȾɟɡɍɌɞɟɗɗɔə ȸ.ȯ.3, ȱɏɚɤɔə ȴ.Ȭ.1,  

ȶɚɗɣɑɎ Ȭ.Ȭ.1,4, ȶɗɪɤɖɔə ȴ.Ȯ.5 

 
ɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. ȽɜɌɎəɔɞɨ ɜɑɓɟɗɨɞɌɞɧ ɟɗɨɞɜɌɓɎɟɖɚɎɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ (ȿȳȴ) 

ɘɚɗɚɣəɚɕ ɒɑɗɑɓɧ (ȸȲ) ɝ ɢɑɗɨɪ ɝɖɜɔəɔəɏɌ ɜɌɖɌ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɧ (ȼȸȲ) ɛɜɔ 

ɛɗɚɞəɚɕ (ACR C-D) ɛɌɜɑəɡɔɘɑ ȸȲ, ɍɑɓ ɛɚɐɚɓɜɔɞɑɗɨəɧɡ ɔɓɘɑəɑəɔɕ ɛɜɔ ɘɌɘ-

ɘɚɏɜɌɠɔɔ, Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɔɝɛɚɗɨɓɚɎɌəɔɫ ɛɜɔ ȿȳȴ ɜɑɓɟɗɨɞɌɞɚɎ ɝɔɝɞɑɘɧ 

ɖɚɘɛɨɪɞɑɜəɚɏɚ ɌəɌɗɔɓɌ ɘɌɘɘɚɏɜɌɘɘ (CAD). 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. Ȯɖɗɪɣɑəɚ 2078 ɛɌɢɔɑəɞɚɖ Ɏ ɎɚɓɜɌɝɞɑ 40-72 ɗɑɞ, ɖɚɞɚɜɧɑ 

ɍɧɗɔ ɜɌəɐɚɘɔɓɔɜɚɎɌəɧ ɐɗɫ ȿȳȴ ȸȲ (ɏɜɟɛɛɌ ȿȳȴ) ɔɗɔ ɌəɌɗɔɓɌ ɘɌɘɘɚɏɜɌɘɘ CAD ɔ ȿȳȴ 

ȸȲ ɝ ɛɜɔɢɑɗɨəɧɘ ɌəɌɗɔɓɚɘ ɛɜɚɘɌɜɖɔɜɚɎɌəəɧɡ CAD ɓɚə (ɏɜɟɛɛɌ CAD + ȿȳȴ).  

ȼɑɓɟɗɨɞɌɞɧ. Ȯ ɏɜɟɛɛɑ ȿȳȴ ɚɍəɌɜɟɒɑəɚ 16 ȼȸȲ (ɘɑɐɔɌəɌ  ╖  15 ɘɘ, ɜɌɓɘɌɡ ɎɌɜɔ-

Ɍɢɔɔ  ╖  8-24 ɘɘ), Ɏ ɏɜɟɛɛɑ CAD + ȿȳȴ  ╖  22 ȼȸȲ (ɘɑɐɔɌəɌ  ╖  10 ɘɘ, ɜɌɓɘɌɡ ɎɌɜɔɌɢɔɔ  ╖  

5-24 ɘɘ). 3 ɔɓ 16 (18,75%)   ╖  Ɏ ɏɜɟɛɛɑ ȿȳȴ ɔ 11 ɔɓ 22 (50,00%)  ╖  Ɏ ɏɜɟɛɛɑ CAD + ȿȳȴ 

(ɜ<0,05) ȼȸȲ ɍɧɗ ɐɚ 1 ɝɘ. ȼȸȲ ɍɧɗ ɎɧɫɎɗɑə ɛɜɔ ɛɜɔɢɑɗɨəɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ Ɏ ɓɚəɑ ɘɑɞ-

ɖɔ CAD ɟ 5 ɔɓ 11 ɛɌɢɔɑəɞɚɖ, ɔ Ɏɝɑ ɚɍɜɌɓɚɎɌəɔɫ ɍɧɗɔ Ò1 ɝɘ. ɃɌɝɞɚɞɌ ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɧɡ 

ɚɍɜɌɓɚɎɌəɔɕ, ɛɚɞɜɑɍɚɎɌɎɤɔɡ ɍɔɚɛɝɔɔ, ɝɚɝɞɌɎɔɗɌ: 76 ɔɓ 1039 (7,31%)  ╖  Ɏ ɏɜɟɛɛɑ ȿȳȴ ɔ 

68  ɔɓ 1039  (6,54% )  ╖  Ɏ ɏɜɟɛɛɑ CAD + ȿȳȴ (ɜ>0,05 ).  

Ȼɜɔ 3-ɗɑɞəɑɘ əɌɍɗɪɐɑəɔɔ Ɏ ɏɜɟɛɛɑ ȿȳȴ ɍɧɗɚ ɎɧɫɎɗɑəɚ ɑɥɑ 9 ȼȸȲ, Ɏ ɏɜɟɛɛɑ 

CAD + ȿȳȴ  ╖  2 ȼȸȲ (p<0,05 ).  

Ⱥɍɝɟɒɐɑəɔɑ. ɃɌɝɞɚɞɌ ɛɌɜɑəɡɔɘɧ ACR C-D Ɏ ɐɜɟɏɚɕ Ɏɧɍɚɜɖɑ ɔɓ 10000 ɘɌɘɘɚ-

ɏɜɌɠɔɕ ɝɚɝɞɌɎɔɗɌ: 51,61%  ╖  ɝɜɑɐɔ ɒɑəɥɔə 40 -44 ɗɑɞ, 37,10%  ╖  45-49 ɗɑɞ, 13,22%  ╖  50-

54  ɗɑɞ, 12,07%   ╖  55-59  ɗɑɞ, 8,41%   ╖  Ó60 ɗɑɞ. 

ȮɧɎɚɐɧ. Ȼɜɔ ɛɗɚɞəɚɕ ɛɌɜɑəɡɔɘɑ ȸȲ ɛɜɔɢɑɗɨəɚɑ ȿȳȴ ɚɍɗɌɝɞɑɕ, ɛɜɚɘɌɜɖɔɜɚ-

ɎɌəəɧɡ CAD, ɚɍɑɝɛɑɣɔɎɌɑɞ ɐɚɝɞɚɎɑɜəɚɑ ɛɚɎɧɤɑəɔɑ ɎɧɫɎɗɫɑɘɚɝɞɔ ȼȸȲ ɘɌɗɧɡ ɜɌɓɘɑ-

ɜɚɎ, ɐɚɝɞɚɎɑɜəɚ ɝəɔɒɌɫ ɣɌɝɞɚɞɟ ȼȸȲ, ɎɧɫɎɗɫɑɘɚɏɚ Ɏ ɛɜɚɢɑɝɝɑ 3-ɗɑɞəɑɏɚ əɌɍɗɪɐɑəɔɫ, ɔ 

əɑ ɛɚɎɧɤɌɫ ɣɌɝɞɚɞɟ əɑəɟɒəɧɡ ɍɔɚɛɝɔɕ. 

 

ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɘɌɘɘɚɏɜɌɠɔɫ, ɛɗɚɞəɌɫ ɛɌɜɑəɡɔɘɌ, ɝɔɝɞɑɘɌ ɖɚɘɛɨɪɞɑɜəɚɕ ɐɔɌ-

ɏəɚɝɞɔɖɔ, ɟɗɨɞɜɌɓɎɟɖɚɎɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ, ɜɌɖ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɧ, ɝɖɜɔəɔəɏ. 

 

ȶɚəɞɌɖɞəɧɕ ɌɎɞɚɜ: ȻɌɝɧəɖɚɎ Ȱ.Ȯ., e-mail: passynkov@mail.ru;  

 

Ȱɗɫ ɢɔɞɔɜɚɎɌəɔɫ: ȻɌɝɧəɖɚɎ Ȱ.Ȯ, ȾɟɡɍɌɞɟɗɗɔə ȸ.ȯ., ȱɏɚɤɔə ȴ.Ȭ., ȶɚɗɣɑɎ Ȭ.Ȭ., 

ȶɗɪɤɖɔə ȴ.Ȯ. ȿɗɨɞɜɌɓɎɟɖɚɎɚɕ ɝɖɜɔəɔəɏ ɜɌɖɌ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɧ ɛɜɔ ɘɌɘɘɚɏɜɌɠɔɣɑɝɖɔ 
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ȺȼȴȯȴȹȬȷɈȹȬɋ ȽȾȬȾɈɋ 

 

 

 
1  ╖   ɀȯȭȺȿ ȮȺ 

çȸɌɜɔɕɝɖɔɕ  

ɏɚɝɟɐɌɜɝɞɎɑəəɧɕ ɟəɔ-

Ɏɑɜɝɔɞɑɞè ȸɔəɔɝɞɑɜ-

ɝɞɎɌ ɚɍɜɌɓɚɎɌəɔɫ ɔ 

əɌɟɖɔ ȼɚɝɝɔɔ.  

ɏ. ȵɚɤɖɌɜ-ȺɗɌ,  

ȼɚɝɝɔɫ. 

2  ╖   ȯȭȿ  

çȼɑɝɛɟɍɗɔɖɌəɝɖɔɕ  

ɚəɖɚɗɚɏɔɣɑɝɖɔɕ  

ɐɔɝɛɌəɝɑɜ ȼɑɝɛɟɍɗɔɖɔ 

ȸɌɜɔɕ ɉɗè ȸɔəɓɐɜɌɎɌ 

ȼɑɝɛɟɍɗɔɖɔ ȸɌɜɔɕ ɉɗ. 

ɏ. ȵɚɤɖɌɜ-ȺɗɌ,  

ȼɚɝɝɔɫ. 

3  ╖   ȶɌɓɌəɝɖɌɫ  

ɏɚɝɟɐɌɜɝɞɎɑəəɌɫ ɘɑ-

ɐɔɢɔəɝɖɌɫ ɌɖɌɐɑɘɔɫ  ╖  

ɠɔɗɔɌɗ ɀȯȭȺȿ ȰȻȺ 

çȼɚɝɝɔɕɝɖɌɫ ɘɑɐɔɢɔə-

ɝɖɌɫ ɌɖɌɐɑɘɔɫ əɑɛɜɑ-

ɜɧɎəɚɏɚ ɛɜɚɠɑɝɝɔɚ-

əɌɗɨəɚɏɚ ɚɍɜɌɓɚɎɌəɔɫè 

ȸɔəɓɐɜɌɎɌ ȼɚɝɝɔɔ. 

 ɏ. ȶɌɓɌəɨ, ȼɚɝɝɔɫ. 

4  ╖  ɀȯȬȺȿ ȮȻȺ çȶɌ-

ɓɌəɝɖɔɕ (ȻɜɔɎɚɗɒ-

ɝɖɔɕ) ɠɑɐɑɜɌɗɨəɧɕ 

ɟəɔɎɑɜɝɔɞɑɞè ȸɔəɔ-

ɝɞɑɜɝɞɎɌ ɚɍɜɌɓɚɎɌəɔɫ 

ɔ əɌɟɖɔ ȼɚɝɝɔɔ.  

ɏ. ȶɌɓɌəɨ, ȼɚɝɝɔɫ. 

5  ╖  ɀȯȭȺȿ ȮȺ çȶɌɓɌə-

ɝɖɔɕ ɏɚɝɟɐɌɜɝɞɎɑəəɧɕ 

ɘɑɐɔɢɔəɝɖɔɕ ɟəɔɎɑɜ-

ɝɔɞɑɞè ȸɔəɓɐɜɌɎɌ 

ȼɚɝɝɔɔ.  

ɏ. ȶɌɓɌəɨ, ȼɚɝɝɔɫ. 
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ULTRASOUND BREAST CANCER SCREENING IN DENSE PARENCHYMA: THE VALUE 

OF COMPUTER AIDED DETECTION SYSTEM FOR MAMMOGRAPHY  

(SINGLE-CENTER, PROSPECTIVE, RANDOMIZED CLINICAL TRIAL) 

 

Pasynkov D.V. 1,2, Tukhbatullin M.G. 3, Egoshin I.A.1,  

Kolchev Ȭ.Ȭ.1,4, Kliouchkin I.V. 5 

 
urpose.  To compare the results of screening ultrasound (US) in women with dense 

(ACR C-D) breast parenchyma, with no suspicious changes at mammography, with 

and without considering the CAD results during the examinati on.  

Materials and methods.  We randomized 2078 women aged 40 -72 years old for 

breast US (US group) or CAD + breast US with targeted analysis of the areas marked by 

CAD on the mammograms (CAD + US group).  

Results.  In the US group we found 16 breast carcinom as (BC) (median: 15 mm, 

range: 8 -24 mm), in the CAD + US group ð 22 BCs (median: 10 mm, range: 5 -24 mm). 3 of 

the 16 BCs (18.75%) in the US group and 11 of 22 (50.00%) BCs in the CAD + US group 

(ɜ<0.05) were less than 1 cm. BCs were revealed only during the targeted scanning of the 

CAD marking area in 5 of 11 women, and all these BCs were Ò1 ɝɘ. The rate of benign le-

sions required biopsy was 76 of 1039 (7.31%) ð in the US group and 68 of 1039 (6.54%) ð in 

the CAD + US group (ɜ>0.05).  

During the 3 -year foll ow up we found 9 more BCs in the US group and 2 more BCs 

in the CAD + US group (p<0,05).  

Discussion.  The probability of ACR C -D parenchyma in another sample of 10000 

mammography sets was: 51.61% ð in women of 40 -44 years old, 37.10% ð in women of 45 -

49 ye ars old, 13.22% ð in women of 50 -54 years old, 12.07% ð in women of 55 -59 years old, 

8.41% ð Ó60 years old.  

Conclusion.  In the mammographically dense breast parenchyma the targeted ultra-

sound of the areas marked by CAD as suspicious significantly increase d the small BCs de-

tectability and significantly decreased the rate of BCs revealed during the 3 -year follow up 

with no raise of unnecessary biopsy rate.  

  

 Keywords: mammography, dense breast, computer -aided detection system, ultra-

sound, breast carcinoma, screening.  
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ɑɝɘɚɞɜɫ əɌ ɝɑɜɨɑɓəɧɑ ɛɜɚɜɧɎɧ Ɏ 

ɖɗɔəɔɣɑɝɖɚɕ ɚəɖɚɗɚɏɔɔ ɔ ɝɚɢɔɌɗɨəɚɕ 

ɘɑɐɔɢɔəɑ, ɜɌɖ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɧ 

(ȼȸȲ) ɚɝɞɌɑɞɝɫ ɎɌɒəɚɕ ɚɍɥɑɘɔɜɚɎɚɕ 

ɛɜɚɍɗɑɘɚɕ, ɜɌɓɐɑɗɫɫ ɝɜɑɐɔ ɛɜɑɐɝɞɌ-

Ɏɔɞɑɗɑɕ ɚɍɚɑɏɚ ɛɚɗɌ ɛɑɜɎɚɑ ɘɑɝɞɚ Ɏ ɝɞɜɟɖɞɟɜɑ 

ɚəɖɚɗɚɏɔɣɑɝɖɚɕ ɓɌɍɚɗɑɎɌɑɘɚɝɞɔ ɝ ɜɌɖɚɘ ɗɑɏɖɚɏɚ 

(2 088 849 əɚɎɧɡ ɝɗɟɣɌɑɎ ɛɚ ɐɌəəɧɘ 2018 ɏɚɐɌ) 

ɔ ɟɎɑɜɑəəɚ ɓɌəɔɘɌɫ ɞɜɑɞɨɑ ɘɑɝɞɚ Ɏ ɝɞɜɟɖɞɟɜɑ 

ɚəɖɚɗɚɏɔɣɑɝɖɚɕ ɝɘɑɜɞəɚɝɞɔ ɛɚɝɗɑ ɜɌɖɌ ɗɑɏɖɚɏɚ 

ɔ ɒɑɗɟɐɖɌ (626 679 ɗɑɞɌɗɨəɧɡ ɔɝɡɚɐɚɎ Ɏ 2018 

ɏɚɐɟ). Ȼɜɔ ɛɑɜɑɝɣɑɞɑ ɩɞɔɡ ɐɌəəɧɡ ɐɗɫ ɒɑəɝɖɚɕ 

ɛɚɛɟɗɫɢɔɔ ɝɞɌəɚɎɔɞɝɫ ɚɣɑɎɔɐəɧɘ, ɣɞɚ ȼȸȲ 

ɫɎɗɫɑɞɝɫ Ɍɍɝɚɗɪɞəɧɘ ɗɔɐɑɜɚɘ, ɚɞɎɑɞɝɞɎɑəəɧɘ 

ɓɌ 24,2% Ɏɝɑɡ ɛɑɜɎɔɣəɧɡ ɓɗɚɖɌɣɑɝɞɎɑəəɧɡ ɚɛɟ-

ɡɚɗɑɕ ɔ 15,0% Ɏɝɑɡ ɚɍɟɝɗɚɎɗɑəəɧɡ ɓɗɚɖɌɣɑ-

ɝɞɎɑəəɧɘɔ ɚɛɟɡɚɗɫɘɔ ɗɑɞɌɗɨəɧɡ ɔɝɡɚɐɚɎ [1]. 

Ȯ ȼɚɝɝɔɕɝɖɚɕ ɀɑɐɑɜɌɢɔɔ ɜɌɝɛɜɚɝɞɜɌəɑə-

əɚɝɞɨ ȼȸȲ Ɏ 2018 ɏɚɐɟ ɝɚɝɞɌɎɔɗɌ 471,5 ɝɗɟɣɌɫ 

əɌ 100 000 əɌɝɑɗɑəɔɫ, ɣɞɚ Ɏɧɤɑ ɌəɌɗɚɏɔɣəɚɏɚ 

ɛɚɖɌɓɌɞɑɗɫ Ɏ 2008 ɏɚɐɟ ɛɚɣɞɔ Ɏ 1,5 ɜɌɓɌ, ɛɜɔ 64 

544 ɛɑɜɎɔɣəɚ Ɏɓɫɞɧɡ əɌ ɟɣɑɞ ɛɌɢɔɑəɞɚɎ. Ȼɜɔ 

ɩɞɚɘ ɟ 28,4% ɓɌɍɚɗɑɎɌəɔɑ ɍɧɗɚ ɎɧɫɎɗɑəɚ Ɏ III-IV 

ɝɞɌɐɔɔ, ɔ 1-ɏɚɐɔɣəɌɫ ɗɑɞɌɗɨəɚɝɞɨ ɝɚɝɞɌɎɔɗɌ 

6,8% [2].  

ȶɚəɑɣəɧɑ ɜɑɓɟɗɨɞɌɞɧ ɗɑɣɑəɔɫ ȼȸȲ 

əɌɛɜɫɘɟɪ ɚɛɜɑɐɑɗɫɪɞɝɫ ɝɞɌɐɔɑɕ ɓɌɍɚɗɑɎɌəɔɫ 

əɌ ɘɚɘɑəɞ ɛɚɝɞɌəɚɎɖɔ ɐɔɌɏəɚɓɌ: əɑɝɘɚɞɜɫ əɌ 

P 

ȹ 

1 - Mari State  

University.  

Yoshkar -Ola, Russia.  

2 - Oncology  

Dispensary of Mari El  

Republic.  

Yoshkar -Ola, Russia.  
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Medical Academy. 

Kazan Russia.  

4 - Kazan (Volga  

region) Federal  

University.  

Kazan Russia.  

5 - Kazan Medical 

University.  

Kazan Russia . 
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ɎɑɝɨɘɌ ɚɛɞɔɘɔɝɞɔɣəɧɑ ɛɚɖɌɓɌɞɑɗɔ 5-ɗɑɞəɑɕ 

ɎɧɒɔɎɌɑɘɚɝɞɔ ɍɚɗɨəɧɡ ȼȸȲ 0 ɔ I ɝɞɌɐɔɔ, ɛɜɔ-

ɍɗɔɒɌɪɥɔɑɝɫ ɖ 100%, ɛɜɔ II ɝɞɌɐɔɔ ɓɌɍɚɗɑɎɌ-

əɔɫ ɐɌəəɧɕ ɛɚɖɌɓɌɞɑɗɨ əɑɟɖɗɚəəɚ ɝəɔɒɌɑɞɝɫ 

ɐɚ 93%, ɛɜɔ III ɝɞɌɐɔɔ ð ɐɚ 72%, ɛɜɔ IV ð ɐɚ 

22% [3]. Ȼɚɩɞɚɘɟ ɚɝɞɜɚ əɑɚɍɡɚɐɔɘɧ ɗɪɍɧɑ ɞɑɡ-

əɚɗɚɏɔɔ, ɛɚɓɎɚɗɫɪɥɔɑ ɎɧɫɎɗɫɞɨ ȼȸȲ Ɏ ɘɌɖɝɔ-

ɘɌɗɨəɚ ɜɌəəɑɕ ɝɞɌɐɔɔ. 

ȹɌ ɝɑɏɚɐəɫɤəɔɕ ɐɑəɨ ɑɐɔəɝɞɎɑəəɧɘ ɘɑ-

ɞɚɐɚɘ, ɛɜɚɐɑɘɚəɝɞɜɔɜɚɎɌɎɤɔɘ ɝɛɚɝɚɍəɚɝɞɨ 

ɝəɔɒɌɞɨ ɗɑɞɌɗɨəɚɝɞɨ, ɚɍɟɝɗɚɎɗɑəəɟɪ ȼȸȲ, ɟ 

ɒɑəɥɔə 50 ɗɑɞ ɔ ɝɞɌɜɤɑ, ɫɎɗɫɑɞɝɫ ɘɌɘɘɚɏɜɌ-

ɠɔɫ. ȹɌɛɜɚɞɔɎ, ɟ ɒɑəɥɔə 40-49 ɗɑɞ ɐɚɖɌɓɌ-

ɞɑɗɨɝɞɎɌ Ɏɗɔɫəɔɫ ɘɌɘɘɚɏɜɌɠɔɔ əɌ ɚɍɟɝɗɚɎɗɑə-

əɟɪ ȼȸȲ ɗɑɞɌɗɨəɚɝɞɨ ɜɌɝɢɑəɔɎɌɪɞɝɫ ɗɔɤɨ ɖɌɖ 

ɚɏɜɌəɔɣɑəəɧɑ [4], ɣɞɚ, ɚɣɑɎɔɐəɚ, ɚɍɟɝɗɚɎɗɑəɚ 

ɍɚɗɑɑ Ɏɧɝɚɖɚɕ ɜɌɝɛɜɚɝɞɜɌəɑəəɚɝɞɨɪ ɟ əɔɡ 

ɛɗɚɞəɚɕ ɛɌɜɑəɡɔɘɧ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɧ (ɞɔɛɚɎ C-

D, ɝɚɏɗɌɝəɚ ɖɗɌɝɝɔɠɔɖɌɢɔɔ ȬɘɑɜɔɖɌəɝɖɚɕ ɖɚɗ-

ɗɑɏɔɔ ɝɛɑɢɔɌɗɔɝɞɚɎ Ɏ ɚɍɗɌɝɞɔ ɗɟɣɑɎɚɕ ɐɔɌɏəɚ-

ɝɞɔɖɔ [ACR] 2013) ɔ ɝəɔɒɌɑɞ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ 

ɘɑɞɚɐɌ ɐɚ 50,0% ð 68,1% ɛɚ ɝɜɌɎəɑəɔɪ ɝ 85,7% 

ð 88,8%  ɛɜɔ ɒɔɜɚɎɚɕ ɛɌɜɑəɡɔɘɑ ACR A [5, 6]. Ȯ 

ɞɚ ɒɑ Ɏɜɑɘɫ, ɍɧɗɚ ɛɚɖɌɓɌəɚ, ɣɞɚ ɛɗɚɞəɌɫ ɛɌ-

ɜɑəɡɔɘɌ ɘɚɒɑɞ ɌɝɝɚɢɔɔɜɚɎɌɞɨɝɫ ɝ ɛɚɎɧɤɑəɔɑɘ 

ɚɞəɚɝɔɞɑɗɨəɚɏɚ ɜɔɝɖɌ (Ⱥȼ) ɛɚɝɞɌəɚɎɖɔ ɐɔɌɏəɚɓɌ 

ȼȸȲ ɐɚ 4,6 (95% ɐɚɎɑɜɔɞɑɗɨəɧɕ ɔəɞɑɜɎɌɗ [Ȱȴ]: 

1,7ð12,6)  ╖  Ɏ ɛɜɑɘɑəɚɛɌɟɓɑ ɔ 3,9 (95% Ȱȴ: 2,6ð

5,8)  ╖  Ɏ ɛɚɝɞɘɑəɚɛɌɟɓɑ, ɣɞɚ, Ɏ ɚɍɥɑɘ, əɑɟɐɔɎɔ-

ɞɑɗɨəɚ, ɛɚɝɖɚɗɨɖɟ ɣɌɝɞɚ ɎɧɝɚɖɌɫ ɛɗɚɞəɚɝɞɨ ɛɌ-

ɜɑəɡɔɘɧ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɧ ɚɍɟɝɗɚɎɗɑəɌ ɠɔɍ-

ɜɚɓəɚ-ɖɔɝɞɚɓəɚɕ ɍɚɗɑɓəɨɪ, ɛɜɚɗɔɠɑɜɌɞɔɎəɧɑ 

ɠɚɜɘɧ ɖɚɞɚɜɚɕ ɫɎɗɫɪɞɝɫ ɚɍɗɔɏɌɞəɧɘ ɛɜɑɐɜɌ-

ɖɚɘ, ɔɗɔ Ɍɝɝɚɢɔɔɜɟɑɞɝɫ ɝ ɐɜɟɏɔɘɔ ɝɚɝɞɚɫəɔɫ-

ɘɔ, ɫɎɗɫɪɥɔɘɔɝɫ ɠɌɖɞɚɜɌɘɔ ɜɔɝɖɌ ȼȸȲ [7, 8]. 

Ȼɚɩɞɚɘɟ ɍɧɗɔ ɛɜɑɐɛɜɔəɫɞɧ ɘəɚɏɚɣɔɝɗɑəəɧɑ 

ɛɚɛɧɞɖɔ ɐɚɛɚɗəɔɞɨ ɘɌɘɘɚɏɜɌɠɔɪ ɐɜɟɏɔɘɔ ɘɑ-

ɞɚɐɌɘɔ ɔɝɝɗɑɐɚɎɌəɔɫ ɝ ɢɑɗɨɪ ɛɚɎɧɤɑəɔɫ Ɏɧ-

ɫɎɗɫɑɘɚɝɞɔ ȼȸȲ əɌ ɠɚəɑ ɛɗɚɞəɚɕ ɛɌɜɑəɡɔɘɧ. 

ȭɧɗɚ ɛɚɖɌɓɌəɚ, ɣɞɚ ɐɚɛɚɗəɑəɔɑ ɘɌɘɘɚ-

ɏɜɌɠɔɔ ɟɗɨɞɜɌɓɎɟɖɚɎɧɘ ɔɝɝɗɑɐɚɎɌəɔɑɘ (ȿȳȴ) 

ɛɜɔ ɛɗɚɞəɚɕ ɛɌɜɑəɡɔɘɑ ɚɍɑɝɛɑɣɔɎɌɑɞ ɛɚɎɧɤɑ-

əɔɑ ɣɌɝɞɚɞɧ ɎɧɫɎɗɑəɔɫ ȼȸȲ ɝ 1,1 ɐɚ 7,2 ɝɗɟɣɌ-

ɑɎ əɌ 1000 ɛɌɢɔɑəɞɚɖ Ɏɧɝɚɖɚɏɚ ɜɔɝɖɌ, ɛɜɔ ɩɞɚɘ 

92% ɚɍəɌɜɟɒɑəəɧɡ ɞɚɗɨɖɚ ɛɜɔ ȿȳȴ ȼȸȲ ɫɎɗɫ-

ɗɔɝɨ ɔəɎɌɓɔɎəɧɘɔ, ɘɑɐɔɌəɌ ɔɡ ɜɌɓɘɑɜɌ ɝɚɝɞɌ-

ɎɔɗɌ 10 ɘɘ, ɔ Ɏ 89% ɝɗɟɣɌɑɎ ɚəɔ əɑ Ɍɝɝɚɢɔɔɜɚ-

ɎɌɗɔɝɨ ɝ ɘɑɞɌɝɞɌɞɔɣɑɝɖɔɘ ɛɚɜɌɒɑəɔɑɘ ɜɑɏɔɚ-

əɌɜəɧɡ ɗɔɘɠɌɞɔɣɑɝɖɔɡ ɟɓɗɚɎ [9, 10]. ȾɌɖɒɑ ɍɧ-

ɗɚ ɛɚɖɌɓɌəɚ, ɣɞɚ ɐɚɍɌɎɗɑəɔɑ ɢɔɠɜɚɎɚɏɚ ɞɚɘɚ-

ɝɔəɞɑɓɌ ɖ ɝɞɌəɐɌɜɞəɚɕ ɘɌɘɘɚɏɜɌɠɔɔ ɛɚɎɧɤɌɑɞ 

ɤɌəɝ ɎɧɫɎɗɑəɔɫ ȼȸȲ əɌ 34% (ɚɞəɚɤɑəɔɑ ɤɌə-

ɝɚɎ [ȺɄ] = 1,34), ɚɐəɌɖɚ ɜɌɓɗɔɣɔɑ ɍɧɗɚ ɗɔɤɨ 

ɛɚɏɜɌəɔɣəɧɘ (P = 0,06) [11]. Ȼɜɔ ɩɞɚɘ əɌ ɝɑɏɚ-

ɐəɫɤəɔɕ ɐɑəɨ əɔ ɚɐəɚ ɔɓ ɩɞɔɡ ɎɘɑɤɌɞɑɗɨɝɞɎ əɑ 

ɛɜɚɐɑɘɚəɝɞɜɔɜɚɎɌɗɚ ɟɐɗɔəɑəɔɫ ɎɧɒɔɎɌɑɘɚɝɞɔ 

ɛɜɔ ɔɡ ɜɟɞɔəəɚɘ ɔɝɛɚɗɨɓɚɎɌəɔɔ Ɏ ɖɌɣɑɝɞɎɑ ɐɚ-

ɛɚɗəɔɞɑɗɨəɚɏɚ ɝɖɜɔəɔəɏɌ ȼȸȲ ɛɜɔ ɛɗɚɞəɚɕ ɛɌ-

ɜɑəɡɔɘɑ [4]. Ȯ ɜɑɓɟɗɨɞɌɞɑ Ɏ ȽɄȬ ɝɞɚɔɘɚɝɞɨ ɔɡ 

ɛɜɔ ɔɝɛɚɗɨɓɚɎɌəɔɔ ɝ ɐɌəəɚɕ ɢɑɗɨɪ əɑ Ɏɚɓɘɑ-

ɥɌɑɞɝɫ ɖɌɖ ɏɚɝɟɐɌɜɝɞɎɑəəɧɘɔ (Medicare, 

Medicaid), ɞɌɖ ɔ ɣɌɝɞəɧɘɔ ɛɜɚɏɜɌɘɘɌɘɔ ɘɑɐɔ-

ɢɔəɝɖɚɏɚ ɝɞɜɌɡɚɎɌəɔɫ [12]. 

Ȯ ɛɚɝɗɑɐəɑɑ Ɏɜɑɘɫ, ɖɌɖ ɓɌ ɜɟɍɑɒɚɘ, ɞɌɖ ɔ 

Ɏ ȼɚɝɝɔɕɝɖɚɕ ɀɑɐɑɜɌɢɔɔ, ɜɌɓɜɌɍɌɞɧɎɌɪɞɝɫ ɝɔ-

ɝɞɑɘɧ ɖɚɘɛɨɪɞɑɜəɚɏɚ ɌəɌɗɔɓɌ ɘɌɘɘɚɏɜɌɘɘ 

(CAD), ɖɚɞɚɜɧɑ, ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɣɑɗɚɎɑɣɑɝɖɔɘ 

ɏɗɌɓɚɘ, ɍɚɗɑɑ ɣɟɎɝɞɎɔɞɑɗɨəɧ ɖ ɘɌɗɧɘ ɏɜɌɐɔɑə-

ɞɌɘ ɚɞɞɑəɖɚɎ ɝɑɜɚɕ ɤɖɌɗɧ əɌ ɔɓɚɍɜɌɒɑəɔɔ, Ɍ 

ɞɌɖɒɑ ɎɌɜɔɌəɞɌɘ ɞɑɖɝɞɟɜ, ɡɌɜɌɖɞɑɜəɧɡ ɐɗɫ 

ȼȸȲ. Ȯ ɜɑɓɟɗɨɞɌɞɑ əɑɟɐɔɎɔɞɑɗɨəɚ, ɣɞɚ ɚəɔ ɛɜɚ-

ɐɑɘɚəɝɞɜɔɜɚɎɌɗɔ Ɏɧɝɚɖɟɪ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ Ɏ 

ɎɧɫɎɗɑəɔɔ ɜɌɓɗɔɣəɧɡ ɘɌɘɘɚɏɜɌɠɔɣɑɝɖɔɡ ɎɌ-

ɜɔɌəɞɚɎ ȼȸȲ [13], Ɏ ɞɚɘ ɣɔɝɗɑ ɘɌɗɧɡ, ɜɌəəɔɡ ɔ 

ɞɜɟɐəɚ ɔɐɑəɞɔɠɔɢɔɜɟɑɘɧɡ ɛɜɔ ɎɔɓɟɌɗɨəɚɘ 

ɌəɌɗɔɓɑ ɘɌɘɘɚɏɜɌɘɘ [14]. Ȼɚɩɞɚɘɟ ɛɜɑɐɝɞɌɎɗɫ-

ɗɚɝɨ ɔəɞɑɜɑɝəɧɘ ɝɖɚɘɍɔəɔɜɚɎɌɞɨ ɐɚɛɚɗəɑəəɟɪ 

CAD ɘɌɘɘɚɏɜɌɠɔɪ ɝ ȿȳȴ ɘɚɗɚɣəɧɡ ɒɑɗɑɓ ɝ ɢɑ-

ɗɨɪ ɛɚɎɧɤɑəɔɫ ɎɧɫɎɗɫɑɘɚɝɞɔ ȼȸȲ ɛɜɔ ɛɗɚɞ-

əɚɕ ɛɌɜɑəɡɔɘɑ Ɏ ɟɝɗɚɎɔɫɡ ɝɖɜɔəɔəɏɌ. 

ɂɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. 

ȽɜɌɎəɔɞɨ ɜɑɓɟɗɨɞɌɞɧ ȿȳȴ ȸȲ, Ɏɧɛɚɗəɫɑ-

ɘɚɏɚ ɝ ɢɑɗɨɪ ɝɖɜɔəɔəɏɌ ȼȸȲ, ɟ ɛɌɢɔɑəɞɚɖ ɝ 

ɛɗɚɞəɚɕ (ACR C-D) ɛɌɜɑəɡɔɘɚɕ ɘɚɗɚɣəɚɕ ɒɑɗɑ-

ɓɧ ɔ ɚɞɝɟɞɝɞɎɔɑɘ ɛɚɐɚɓɜɔɞɑɗɨəɧɡ ɔɓɘɑəɑəɔɕ 

ɛɜɔ ɘɌɘɘɚɏɜɌɠɔɔ, Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɔɝɛɚɗɨɓɚ-

ɎɌəɔɫ Ɏ ɛɜɚɢɑɝɝɑ ɔɝɝɗɑɐɚɎɌəɔɫ ɜɑɓɟɗɨɞɌɞɚɎ 

ɌəɌɗɔɓɌ CAD ɛɚɗɟɣɑəəɧɡ ɘɌɘɘɚɏɜɌɘɘ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. 

ȻɌɢɔɑəɞɧ ɔ ɐɔɓɌɕə ɔɝɝɗɑɐɚɎɌəɔɫ. 

Ȯ ɔɝɝɗɑɐɚɎɌəɔɑ ɎɖɗɪɣɌɗɔɝɨ ɛɌɢɔɑəɞɖɔ, ɟ 

ɖɚɞɚɜɧɡ ɛɚ ɜɑɓɟɗɨɞɌɞɌɘ Ɏɧɛɚɗəɑəəɚɕ ɘɌɘɘɚ-

ɏɜɌɠɔɔ ɍɧɗɌ ɖɚəɝɞɌɞɔɜɚɎɌəɌ ɎɧɝɚɖɌɫ (ACR C-

D) ɛɗɚɞəɚɝɞɨ ɛɌɜɑəɡɔɘɧ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɧ ɔ əɑ 

ɍɧɗɚ ɎɧɫɎɗɑəɚ ɔɓɘɑəɑəɔɕ, ɖɚɞɚɜɧɑ ɍɧɗɔ ɍɧ 

ɛɚɐɚɓɜɔɞɑɗɨəɧ əɌ əɌɗɔɣɔɑ ȼȸȲ. ȴɝɖɗɪɣɌɗɔɝɨ 

ɔɓ ɔɝɝɗɑɐɚɎɌəɔɫ ɛɌɢɔɑəɞɖɔ, ɔɘɑɎɤɔɑ Ɏ 

ɌəɌɘəɑɓɑ ɗɪɍɧɑ ɓɗɚɖɌɣɑɝɞɎɑəəɧɑ ɚɛɟɡɚɗɔ (ɓɌ 

ɔɝɖɗɪɣɑəɔɑɘ ɌɐɑɖɎɌɞəɚ ɛɜɚɗɑɣɑəəɧɡ ɍɌɓɌɗɨəɚ-

ɖɗɑɞɚɣəɚɏɚ ɜɌɖɌ ɖɚɒɔ ɔ ɜɌɖɌ ɤɑɕɖɔ ɘɌɞɖɔ in 

situ), Ɍ ɞɌɖɒɑ ɛɌɢɔɑəɞɖɔ, ɛɑɜɑəɑɝɤɔɑ ɗɪɍɧɑ 

ɚɛɑɜɌɞɔɎəɧɑ ɎɘɑɤɌɞɑɗɨɝɞɎɌ ɔɗɔ ɞɜɌɎɘɧ, ɓɌ-

ɞɜɌɏɔɎɌɎɤɔɑ ɘɚɗɚɣəɟɪ ɒɑɗɑɓɟ (ɣɞɚ ɚɢɑəɔɎɌɗɚɝɨ 

ɛɚ əɌɗɔɣɔɪ əɌ əɑɕ ɖɚɒəɧɡ ɜɟɍɢɚɎ).  

Ȯɝɑ ɛɌɢɔɑəɞɖɔ ɍɧɗɔ ɜɌəɐɚɘɔɓɔɜɚɎɌəɧ Ɏ 

ɝɚɚɞəɚɤɑəɔɔ 1:1 ɐɗɫ ɛɚɝɗɑɐɟɪɥɑɏɚ Ɏɧɛɚɗəɑəɔɫ 

ȿȳȴ ɘɚɗɚɣəɧɡ ɒɑɗɑɓ (ɏɜɟɛɛɌ ȿȳȴ) ɔɗɔ ɌəɌɗɔɓɌ 

ɛɚɗɟɣɑəəɧɡ ɘɌɘɘɚɏɜɌɘɘ ɝ ɛɚɘɚɥɨɪ CAD ɝ ɛɚ-

ɝɗɑɐɟɪɥɔɘ Ɏɧɛɚɗəɑəɔɑɘ ȿȳȴ ɘɚɗɚɣəɧɡ ɒɑɗɑɓ, 

ɎɖɗɪɣɌɎɤɔɘ ɛɜɔɢɑɗɨəɧɕ ɌəɌɗɔɓ ɛɜɚɘɌɜɖɔɜɚ-

ɎɌəəɧɡ CAD ɓɚə (ɏɜɟɛɛɌ CAD + ȿȳȴ) (ɜɔɝ. 1). Ȯ 

ɛɚɝɗɑɐɟɪɥɑɘ Ɏɝɑɘ ɛɌɢɔɑəɞɖɌɘ, ɟ ɖɚɞɚɜɧɡ ɛɚ 

ɜɑɓɟɗɨɞɌɞɌɘ ɖɚɘɍɔəɔɜɚɎɌəəɚɏɚ ɚɍɝɗɑɐɚɎɌəɔɫ 

ɍɧɗɔ ɔɐɑəɞɔɠɔɢɔɜɚɎɌəɧ ɛɚɐɚɓɜɔɞɑɗɨəɧɑ əɌ 

ɓɗɚɖɌɣɑɝɞɎɑəəɧɑ ɔɓɘɑəɑəɔɫ, ɎɧɛɚɗəɫɗɌɝɨ ɔɡ 

ɘɚɜɠɚɗɚɏɔɣɑɝɖɌɫ ɎɑɜɔɠɔɖɌɢɔɫ. Ȯɝɑ ɛɌɢɔɑəɞ-

ɖɔ, ɟ ɖɚɞɚɜɧɡ ɛɚɐɚɓɜɔɞɑɗɨəɧɡ ɔɓɘɑəɑəɔɕ Ɏ 

ɛɜɚɢɑɝɝɑ ɖɚɘɍɔəɔɜɚɎɌəəɚɏɚ ɚɍɝɗɑɐɚɎɌəɔɫ Ɏɧ-

ɫɎɗɑəɚ əɑ ɍɧɗɚ, əɌɍɗɪɐɌɗɔɝɨ Ɏ ɞɑɣɑəɔɑ 3 ɗɑɞ 

ɛɚɝɗɑ ɝɖɜɔəɔəɏɚɎɚɏɚ ɚɍɝɗɑɐɚɎɌəɔɫ ɝ  ɢɑɗɨɪ  ɔɝ- 
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ɖɗɪɣɑəɔɫ ɛɜɚɛɟɥɑəəɚɏɚ Ɏ ɛɜɚɢɑɝɝɑ ɚɍɝɗɑɐɚɎɌ-

əɔɫ ȼȸȲ. 

Ȯ ɚɍɥɑɕ ɝɗɚɒəɚɝɞɔ, Ɏ ɔɝɝɗɑɐɚɎɌəɔɑ ɍɧɗɚ 

Ɏɖɗɪɣɑəɚ 2078 ɛɌɢɔɑəɞɚɖ (1039  ╖  Ɏ ɏɜɟɛɛɟ ȿȳȴ 

ɔ 1039  ╖  Ɏ ɏɜɟɛɛɟ CAD + ȿȳȴ) Ɏ ɎɚɓɜɌɝɞɑ 40 -72 

ɗɑɞ (ɝɜɑɐəɔɕ ɎɚɓɜɌɝɞ  ╖  50,20Ñ9,56  ɏɚɐɌ). 

ȬəɌɗɔɓ ɘɌɘɘɚɏɜɌɘɘ. 

Ȱɗɫ ɌɎɞɚɘɌɞɔɓɔɜɚɎɌəəɚɏɚ ɌəɌɗɔɓɌ ɘɌɘɘɚ-

ɏɜɌɘɘ ɔɝɛɚɗɨɓɚɎɌɗɔ CAD ɝɚɍɝɞɎɑəəɚɕ ɜɌɓɜɌ-

ɍɚɞɖɔ MammCheck II [15], ɖɚɞɚɜɌɫ ɛɚɓɎɚɗɫɗɌ ɍɑɓ 

ɐɚɛɚɗəɔɞɑɗɨəɧɡ əɌɝɞɜɚɑɖ ɌəɌɗɔɓɔɜɚɎɌɞɨ ɖɌɖ 

ɢɔɠɜɚɎɧɑ (Siemens Mammomat 3000 Nova, 

Siemens Mammomat Fusion), ɞɌɖ ɔ ɚɢɔɠɜɚɎɌə-

əɧɑ ɌəɌɗɚɏɚɎɧɑ (ɝ ɜɌɓɜɑɤɑəɔɑɘ 300 ɞɚɣɑɖ əɌ 

ɐɪɕɘ ɔ ɏɗɟɍɔəɚɕ ɢɎɑɞɌ 8 ɍɔɞ ɝ ɛɚɘɚɥɨɪ ɝɖɌəɑ-

ɜɌ Epson Perfection V700 Photo) ɔɓɚɍɜɌɒɑəɔɫ.  

ȿɗɨɞɜɌɓɎɟɖɚɎɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɐɗɫ ɔɝɖɗɪ-

ɣɑəɔɫ ɝɔɝɞɑɘɌɞɔɣɑɝɖɚɕ ɛɚɏɜɑɤəɚɝɞɔ Ɏɧɛɚɗəɫ-

ɗɚɝɨ əɌ ɚɐəɚɕ ɔ ɞɚɕ ɒɑ ɝɔɝɞɑɘɑ Mindray DC-8EX 

(ȶȹȼ) ɝ ɛɚɘɚɥɨɪ ɚɐəɚɏɚ ɔ ɞɚɏɚ ɒɑ ɗɔəɑɕəɚɏɚ 

ɐɌɞɣɔɖɌ ɝ ɣɌɝɞɚɞɚɕ 6-12 ȸȯɢ ɛɜɔ ɔəɐɔɎɔɐɟɌɗɨ-

əɧɡ əɌɝɞɜɚɕɖɌɡ ɔɓɚɍɜɌɒɑəɔɫ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ 

ɡɌɜɌɖɞɑɜɔɝɞɔɖ ɛɌɢɔɑəɞɖɔ, ɝɛɑɢɔɌɗɔɝɞɌɘɔ, 

ɔɘɑɎɤɔɘɔ ɚɛɧɞ ɛɜɚɎɑɐɑəɔɫ ȿȳȴ ɘɚɗɚɣəɧɡ ɒɑ-

ɗɑɓ Ɏ ɞɑɣɑəɔɑ əɑ ɘɑəɑɑ 3 ɗɑɞ (ɛɜɔ ɏɚɐɚɎɚɘ ɖɚɗɔ-

ɣɑɝɞɎɑ ɝɚɚɞɎɑɞɝɞɎɟɪɥɔɡ ɔɝɝɗɑɐɚɎɌəɔɕ əɑ ɘɑəɑɑ 

1500).  

ȽɞɌɞɔɝɞɔɣɑɝɖɌɫ ɚɍɜɌɍɚɞɖɌ. 

Ȯ ɖɌɣɑɝɞɎɑ ɛɌɜɌɘɑɞɜɚɎ ɚɛɔɝɌɞɑɗɨəɚɕ ɝɞɌ-

ɞɔɝɞɔɖɔ ɐɗɫ əɑɛɜɑɜɧɎəɧɡ əɚɜɘɌɗɨəɚ ɜɌɝɛɜɑɐɑ-

ɗɑəəɧɡ Ɏɧɍɚɜɚɖ ɜɌɝɝɣɔɞɧɎɌɗɔ ɝɜɑɐəɑɑ Ɍɜɔɠ-

ɘɑɞɔɣɑɝɖɚɑ ɔ ɝɞɌəɐɌɜɞəɚɑ ɚɞɖɗɚəɑəɔɑ, ɐɗɫ əɑ-

əɚɜɘɌɗɨəɚ ɜɌɝɛɜɑɐɑɗɑəəɧɡ  ╖  ɘɑɐɔɌəɟ ɔ ɜɌɓɘɌɡ 

ɎɌɜɔɌɢɔɔ. Ȱɗɫ ɖɌɞɑɏɚɜɔɌɗɨəɧɡ ɛɑɜɑɘɑəəɧɡ 

ɜɌɝɝɣɔɞɧɎɌɗɔ ɣɌɝɞɚɞɧ Ɏ Ɏɔɐɑ ɖɚɗɔɣɑɝɞɎɌ (ɛɜɚ-

ɢɑəɞɌ) əɌɍɗɪɐɑəɔɕ. ȽɜɌɎəɑəɔɑ əɚɜɘɌɗɨəɚ ɜɌɝ-

ɛɜɑɐɑɗɑəəɧɡ Ɏɧɍɚɜɚɖ ɛɜɚɔɓɎɚɐɔɗɔ ɝ ɔɝɛɚɗɨɓɚ-

ɎɌəɔɑɘ t-ɖɜɔɞɑɜɔɫ ȽɞɨɪɐɑəɞɌ, əɑəɚɜɘɌɗɨəɚ 

ɜɌɝɛɜɑɐɑɗɑəəɧɡ  ╖  ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɖɜɔɞɑɜɔɑɎ 

ȿɔɗɖɚɖɝɚəɌ ɔ ɡɔ-ɖɎɌɐɜɌɞ (ɐɗɫ ɝɜɌɎəɑəɔɫ ɐɚɗɑɕ). 

ȺɢɑəɖɌ əɚɜɘɌɗɨəɚɝɞɔ ɜɌɝɛɜɑɐɑɗɑəɔɫ Ɏɧɍɚɜɚɖ 

ɚɝɟɥɑɝɞɎɗɫɗɌɝɨ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɖɜɔɞɑɜɔɫ 

ȶɚɗɘɚɏɚɜɚɎɌ-ȽɘɔɜəɚɎɌ. ȽɞɌɞɔɝɞɔɣɑɝɖɟɪ ɐɚɝɞɚ-

Ɏɑɜəɚɝɞɨ ɜɌɓɗɔɣɔɫ ɝɜɌɎəɔɎɌɑɘɧɡ Ɏɧɍɚɜɚɖ ɖɚə-

ɝɞɌɞɔɜɚɎɌɗɔ ɛɜɔ ɛɚɗɟɣɑəɔɔ ɓəɌɣɑəɔɕ ȼ < 0,05. 

Ȯɝɑ ɝɞɌɞɔɝɞɔɣɑɝɖɔɑ ɌəɌɗɔɓɧ Ɏɧɛɚɗəɫɗɔ Ɏ ɛɜɚ-

ɏɜɌɘɘəɚɘ ɛɌɖɑɞɑ SPSS 13.0.  

ȼɑɓɟɗɨɞɌɞɧ. 

Ⱥɍɑ ɏɜɟɛɛɧ ɍɧɗɔ ɡɚɜɚɤɚ ɝɍɌɗɌəɝɔɜɚɎɌəɧ 

ɛɚ ɐɑɘɚɏɜɌɠɔɣɑɝɖɔɘ ɔ ɔɝɡɚɐəɧɘ ɡɌɜɌɖɞɑɜɔ-

ɝɞɔɖɌɘ ɛɌɢɔɑəɞɚɖ (ɞɌɍɗ. ʈ1). 

Ȯ ɚɍɥɑɕ ɝɗɚɒəɚɝɞɔ, Ɏ ɏɜɟɛɛɑ ȿȳȴ Ɏ ɛɜɚ-

ɢɑɝɝɑ ɟɗɨɞɜɌɓɎɟɖɚɎɚɏɚ ɝɖɜɔəɔəɏɌ ɍɧɗɚ ɚɍəɌɜɟ-

ɒɑəɚ 16 ȼȸȲ (ɘɑɐɔɌəɌ ɜɌɓɘɑɜɌ  ╖  15 ɘɘ, ɜɌɓ-

ɘɌɡ ɎɌɜɔɌɢɔɔ  ╖  8-24 ɘɘ), Ɏ ɏɜɟɛɛɑ CAD + ȿȳȴ  ╖  

22 ȼȸȲ (ɘɑɐɔɌəɌ ɜɌɓɘɑɜɌ  ╖  10 ɘɘ, ɜɌɓɘɌɡ ɎɌ-

ɜɔɌɢɔɔ  ╖  5-24 ɘɘ). Ȱɚɗɫ ȼȸȲ ɜɌɓɘɑɜɚɘ ɐɚ 1 ɝɘ 

ɝɚɝɞɌɎɔɗɌ Ɏ ɏɜɟɛɛɑ ȿȳȴ 18,75% (3 ɔɓ 16), Ɏ 

ɏɜɟɛɛɑ CAD + ȿȳȴ  ╖  50,00% (11 ɔɓ 22), ɜ<0,05. 

Ȼɜɔ ɩɞɚɘ ɛɚɐɚɓɜɔɞɑɗɨəɧɕ ɚɣɌɏ ɍɧɗ ɎɧɫɎɗɑə 

ɞɚɗɨɖɚ Ɏ ɛɜɚɢɑɝɝɑ ɛɜɔɢɑɗɨəɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ Ɏ 

ɓɚəɑ ɘɑɞɖɔ CAD ɟ 5 ɔɓ 11 ɛɌɢɔɑəɞɚɖ ɏɜɟɛɛɧ 

CAD + ȿȳȴ, ɔ Ɏɝɑ ɩɞɔ ɝɗɟɣɌɔ ɝɚɚɞɎɑɞɝɞɎɚɎɌɗɔ 

ȼȸȲ ɜɌɓɘɑɜɚɘ ɐɚ 1 ɝɘ. ɃɌɝɞɚɞɌ ɘɑɞɌɝɞɌɞɔɣɑ-

ɝɖɚɏɚ ɛɚɜɌɒɑəɔɫ ɜɑɏɔɚəɌɜəɧɡ ɗɔɘɠɚɟɓɗɚɎ ɛɚ 

ɐɌəəɧɘ  ȿȳȴ  ɝɚɝɞɌɎɔɗɌ:  6  ɔɓ  16  (37,5%)    ╖   Ɏ  

 

ȼɔɝ. 1 (Fig. 1) 

ȼɔɝ. 1.    ȽɡɑɘɌ. 

ȰɔɓɌɕə ɔɝɝɗɑɐɚɎɌəɔɫ. 

Fig. 1.    Scheme.  

Study design.  
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ɏɜɟɛɛɑ ȿȳȴ ɔ 4 ɔɓ 22 (18,18%)  ╖  Ɏ ɏɜɟɛɛɑ CAD + 

ȿȳȴ (ɜ>0,05), ɛɚ ɐɌəəɧɘ ɛɌɞɚɘɚɜɠɚɗɚɏɔɣɑɝɖɚɏɚ 

ɔɝɝɗɑɐɚɎɌəɔɫ: 7 ɔɓ 16 (43,75%)  ╖  Ɏ ɏɜɟɛɛɑ ȿȳȴ 

ɔ 5 ɔɓ 22 (22,73%)  ╖  Ɏ ɏɜɟɛɛɑ CAD + ȿȳȴ 

(ɜ>0,05).  

ɃɌɝɞɚɞɌ ɎɧɫɎɗɑəɔɫ ɛɚɐɚɓɜɔɞɑɗɨəɧɡ 

(BIRADS Ó3) ɚɍɜɌɓɚɎɌəɔɕ, ɛɚɞɜɑɍɚɎɌɎɤɔɡ ɘɚɜ-

ɠɚɗɚɏɔɣɑɝɖɚɕ ɎɑɜɔɠɔɖɌɢɔɔ, əɚ ɝɚɚɞɎɑɞɝɞɎɚ-

ɎɌɎɤɔɡ Ɏ ɔɞɚɏɑ ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɧɘ ɛɜɚɢɑɝɝɌɘ, 

ɝɚɝɞɌɎɔɗɌ: 76 ɔɓ 1039 (7,31%)  ╖  Ɏ ɏɜɟɛɛɑ ȿȳȴ ɔ 

68 ɔɓ 1039 (6,54%)  ╖  Ɏ ɏɜɟɛɛɑ CAD + ȿȳȴ 

(ɜ>0,05). ȴɓ əɔɡ 38 ɔɓ 68 (55,88%) Ɏ ɏɜɟɛɛɑ CAD 

+ ȿȳȴ ɜɌɝɛɚɗɌɏɌɗɔɝɨ Ɏ ɓɚəɑ ɘɑɞɚɖ CAD. 

Ȼɜɔ ɛɚɝɗɑɐɟɪɥɑɘ əɌɍɗɪɐɑəɔɔ ɓɌ ɛɌɢɔ-

ɑəɞɖɌɘɔ ɖɚɏɚɜɞɧ ɔɝɝɗɑɐɚɎɌəɔɫ ɐɗɔɞɑɗɨəɚɝɞɨɪ 

3 ɏɚɐɌ Ɏ ɏɜɟɛɛɑ ȿȳȴ ɍɧɗɚ ɎɧɫɎɗɑəɚ ɐɑɎɫɞɨ ɐɚ-

ɛɚɗəɔɞɑɗɨəɧɡ ȼȸȲ, Ɏ ɏɜɟɛɛɑ CAD + ȿȳȴ  ╖  ɐɎɌ 

ɐɚɛɚɗəɔɞɑɗɨəɧɡ ȼȸȲ (p<0,05) (ɞɌɍɗ. ʈ2). Ȼɜɔ 

ɜɑɞɜɚɝɛɑɖɞɔɎəɚɘ ɌəɌɗɔɓɑ ɚɍɌ ȼȸȲ, ɎɧɫɎɗɑə-

əɧɡ ɛɚɓɐəɑɑ Ɏ ɏɜɟɛɛɑ CAD + ȿȳȴ, ɗɚɖɌɗɔɓɚɎɌ-

ɗɔɝɨ Ɏ ɓɚəɌɡ, ɔɓəɌɣɌɗɨəɚ əɑ ɛɜɚɘɌɜɖɔɜɚɎɌəəɧɡ 

CAD ɖɌɖ ɛɚɐɚɓɜɔɞɑɗɨəɧɑ. ȾɌɖɔɘ ɚɍɜɌɓɚɘ, Ɏ 

ɛɜɚɢɑɝɝɑ ɛɑɜɎɔɣəɚɏɚ ɝɖɜɔəɔəɏɌ Ɏ ɏɜɟɛɛɑ ȿȳȴ 

ɍɧɗɚ ɎɧɫɎɗɑəɚ 16 ɔɓ 25 (64%) ȼȸȲ, Ɏ ɏɜɟɛɛɑ 

CAD + ȿȳȴ  ╖  22  ɔɓ 24  (91,60% ) (p < 0,05 ). 

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɝɟɘɘɌɜəɌɫ ɣɌɝɞɚɞɌ ȼȸȲ Ɏ 

əɌɤɑɕ Ɏɧɍɚɜɖɑ ɝɚɝɞɌɎɔɗɌ 25 ɔɓ 1039 (2,40%)  ╖  

Ɏ ɏɜɟɛɛɑ ȿȳȴ ɔ 24 ɔɓ 1039 (2,31%)  ╖  Ɏ ɏɜɟɛɛɑ 

CAD + ȿȳȴ (ɜ > 0,05).  

Ȼɜɔ ɌəɌɗɔɓɑ ɘɌɘɘɚɏɜɌɘɘ ɐɌəəɚɕ ɖɚɏɚɜɞɧ 

ɝ ɛɚɘɚɥɨɪ CAD ɍɧɗɚ ɟɝɞɌəɚɎɗɑəɚ, ɣɞɚ ɝɚɚɞɎɑɞ-

ɝɞɎɟɪɥɔɑ ɘɑɞɖɔ əɌ ɘɌɘɘɚɏɜɌɘɘɌɡ ɡɚɞɫ ɍɧ Ɏ 

ɚɐəɚɕ ɛɜɚɑɖɢɔɔ ɔɘɑɗɔɝɨ Ɏ 832 ɔɓ 1039 (80,08%) 

ɝɗɟɣɌɑɎ. Ƚɜɑɐəɫɫ ɣɌɝɞɚɞɌ ɘɑɞɚɖ Ɏ ɐɌəəɚɕ ɖɚ-

ɏɚɜɞɑ ɝɚɝɞɌɎɔɗɌ 1,9  ╖  əɌ ɛɗɑəɚɣəɟɪ ɘɌɘɘɚ-

ɏɜɌɘɘɟ ɔ 2,6  ╖  əɌ ɢɔɠɜɚɎɟɪ ɘɌɘɘɚɏɜɌɘɘɟ 

(ɜ<0,05). Ȼɜɔ ɩɞɚɘ Ɏ ɓɚəɌɡ ɘɑɞɚɖ CAD ɜɌɝɛɚɗɌ-

ɏɌɗɔɝɨ 16 ɔɓ 22 ɔɝɡɚɐəɚ ɚɍəɌɜɟɒɑəəɧɡ ɛɜɔ 

ȿȳȴ ȼȸȲ Ɏ ɏɜɟɛɛɑ CAD + ȿȳȴ.  

Ȯ ɛɜɚɢɑɝɝɑ ɛɚɝɗɑɐɟɪɥɑɏɚ ɌəɌɗɔɓɌ ɘɑɞɚɖ 

CAD ɍɧɗɔ ɔɐɑəɞɔɠɔɢɔɜɚɎɌəɧ ɐɎɌ ɔɡ ɞɔɛɌ, 

ɞɜɑɍɟɪɥɔɑ, ɛɚ əɌɤɑɘɟ ɘəɑəɔɪ, ɚɍɫɓɌɞɑɗɨəɚɏɚ 

ɛɜɔɢɑɗɨəɚɏɚ ɌəɌɗɔɓɌ ɝɚɚɞɎɑɞɝɞɎɟɪɥɔɡ ɓɚə ɛɚ-

ɝɜɑɐɝɞɎɚɘ ȿȳȴ, ɛɚɝɖɚɗɨɖɟ ɐɌəəɧɑ ɘɑɞɖɔ ɘɚɏɟɞ 

ɝɚɚɞɎɑɞɝɞɎɚɎɌɞɨ ȼȸȲ: ɚɞɐɑɗɨəɚ ɗɑɒɌɥɌɫ (ɜɔɝ. 

2) ɔ ɎɗɚɒɑəəɌɫ (ɜɔɝ. 3). 

ȾɌɖɒɑ ɍɧɗ ɔɐɑəɞɔɠɔɢɔɜɚɎɌə ɚɐɔə ɞɔɛ 

ɘɑɞɚɖ,  ɖɚɞɚɜɧɑ   əɔɖɚɏɐɌ   əɑ   ɝɚɚɞɎɑɞɝɞɎɚɎɌɗɔ  

ȾɌɍɗɔɢɌ ʈ1.     ȰɑɘɚɏɜɌɠɔɣɑɝɖɔɑ ɔ ɔɝɡɚɐəɧɑ ɡɌɜɌɖɞɑɜɔɝɞɔɖɔ ɛɌɢɔɑəɞɚɖ. 

 ɻʨʫʧʧʘ ʋɿʀ 

(n = 1039) 

ɻʨʫʧʧʘ CAD + ʋɿʀ 

(n = 1039) 

ɺʦʟʨʘʩʪ   

ʄʝʜʠʘʥʘ (ʛʦʜʳ) 45 47 

ʈʘʟʤʘʭ ʚʘʨʠʘʮʠʠ 40-70 40-72 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦ ʚʦʟʨʘʩʪʫ (%)*   

40-45 ʣʝʪ 15,50% 17,04% 

46-50 ʣʝʪ 17,52% 17,13% 

51-55 ʣʝʪ 16,94% 17,42% 

56-60 ʣʝʪ 16,17% 16,46% 

61-65 ʣʝʪ 19,25% 16,94% 

66-70 ʣʝʪ 9,82% 9,24% 

71-75 ʣʝʪ 4,91% 5,77% 

ʀʥʜʠʚʠʜʫʘʣʴʥʦʝ ʧʦʚʳʰʝʥʠʝ ʨʠʩʢʘ ʈʄɾ ʙʦʣʝʝ 

ʯʝʤ ʥʘ 100%** 

146 (14,05%) 151 (14,53%) 

*ȮɎɔɐɟ ɚɖɜɟɏɗɑəɔɫ ɝɟɘɘɌ ɘɚɒɑɞ əɑ ɝɚɚɞɎɑɞɝɞɎɚɎɌɞɨ 100%. 

**ȼȸȲ ɟ ɜɚɐɝɞɎɑəəɔɖɚɎ ɛɑɜɎɚɕ ɗɔəɔɔ, ɐɚɖɌɓɌəəɌɫ ɩɖɝɛɜɑɝɝɔɫ ɏɑəɚɎ BRCA1/2, ɘɑəɌɜɡɑ ɐɚ 12 ɗɑɞ, 

ɘɑəɚɛɌɟɓɌ ɛɚɝɗɑ 50 ɗɑɞ, ɛɑɜɎɌɫ ɓɌɖɚəɣɔɎɤɌɫɝɫ ɜɚɐɌɘɔ ɍɑɜɑɘɑəəɚɝɞɨ Ɏ ɎɚɓɜɌɝɞɑ ɝɞɌɜɤɑ 30 ɗɑɞ, əɑɜɚɒɌɎɤɔɑ.      
 

ȾɌɍɗɔɢɌ ʈ2. ȰɌəəɧɑ ɚ ɜɌɓɘɑɜɌɡ ȼȸȲ, ɎɧɫɎɗɑəəɧɡ Ɏ ɛɜɚɢɑɝɝɑ ɛɚɝɗɑɐɟɪɥɑɏɚ 

əɌɍɗɪɐɑəɔɫ, ɔ ɝɚɝɞɚɫəɔɔ ɜɑɏɔɚəɌɜəɧɡ ɗɔɘɠɚɟɓɗɚɎ ɛɜɔ ɩɞɔɡ ɚɛɟɡɚɗɫɡ. 

 ɻʦʜ ʥʘʙʣʶʜʝʥʠʷ ɺʩʝʛʦ 

1 ʛʦʜ 2 ʛʦʜ 3 ʛʦʜ 

 ʈʘʟʤʝʨ 

ʧʝʨʚʠʯʥʦʡ 

ʦʧʫʭʦʣʠ 

(ʤʤ) 

N+ ʈʘʟʤʝʨ 

ʧʝʨʚʠʯʥʦʡ 

ʦʧʫʭʦʣʠ 

(ʤʤ) 

N+ ʈʘʟʤʝʨ 

ʧʝʨʚʠʯʥʦʡ 

ʦʧʫʭʦʣʠ 

(ʤʤ) 

N+ ʈʘʟʤʝʨ ʧʝʨʚʠʯʥʦʡ 

ʦʧʫʭʦʣʠ (ʨʘʟʤʘʭ 

ʚʘʨʠʘʮʠʠ, ʤʤ) 

N+ 

ɻʨʫʧʧʘ 

ʋɿʀ 

7; 10; 11 1 5; 17 1 6; 8; 12; 16 3 5-17 5 ʠʟ 9 

ɻʨʫʧʧʘ 

CAD + 

ʋɿʀ 

ð ð 8  0 7 0 7-8 0 ʠʟ 2 

ȻɜɔɘɑɣɌəɔɑ: N+  ╖  ɘɑɞɌɝɞɌɞɔɣɑɝɖɚɑ ɛɚɜɌɒɑəɔɑ ɜɑɏɔɚəɌɜəɧɡ ɗɔɘɠɚɟɓɗɚɎ ɛɚ ɐɌəəɧɘ ɛɌɞɚɘɚɜɠɚɗɚɏɔ-

ɣɑɝɖɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ.    
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ȼȸȲ ɔ ɍɧɗɔ ɚɍɟɝɗɚɎɗɑəɧ ɞɑɘ, ɣɞɚ ɟ ɜɫɐɌ ɛɌɢɔ-

ɑəɞɚɖ ɡɌɜɌɖɞɑɜɔɝɞɔɖɔ ɚɍɗɌɝɞɔ ɛɗɚɞəɚɕ ɛɌɜɑə-

ɡɔɘɧ ɛɜɔɍɗɔɓɔɞɑɗɨəɚ ɝɚɚɞɎɑɞɝɞɎɟɪɞ ɞɌɖɚɎɧɘ 

ɛɌɞɚɗɚɏɔɣɑɝɖɚɏɚ ɚɍɜɌɓɚɎɌəɔɫ, Ɏ ɜɑɓɟɗɨɞɌɞɑ ɚɍ-

ɗɌɝɞɨ ɛɗɚɞəɚɕ ɛɌɜɑəɡɔɘɧ ɘɌɜɖɔɜɟɑɞɝɫ CAD ɔ 

ɝɑɏɘɑəɞɔɜɟɑɞɝɫ ɚɞ ɒɔɜɚɎɚɏɚ ɠɚəɌ (ɜɔɝ. 4).  

Ƀɞɚ ɖɌɝɌɑɞɝɫ ɚɍɥɑɕ ɣɌɝɞɚɞɧ ɎɝɞɜɑɣɌɑɘɚ-

ɝɞɔ ɛɗɚɞəɚɕ ɛɌɜɑəɡɔɘɧ ɛɜɔ ɝɖɜɔəɔəɏɚɎɚɕ 

ɘɌɘɘɚɏɜɌɠɔɔ, ɞɚ, ɝɚɏɗɌɝəɚ əɌɤɔɘ ɐɌəəɧɘ, Ɏ 

ɐɜɟɏɚɕ Ɏɧɍɚɜɖɑ ɔɓ 10000 ɘɌɘɘɚɏɜɌɠɔɕ ɐɚɗɫ 

ɞɌɖɚɎɧɡ ɝɞɑɛɑəɔ ɛɗɚɞəɚɝɞɔ ACR C-D ɝɚɝɞɌɎɔɗɌ: 

51,61%  ╖  ɝɜɑɐɔ ɒɑəɥɔə 40-44 ɗɑɞ, 37,10%  ╖  

45 -49 ɗɑɞ, 13,22%  ╖  50 -54 ɗɑɞ, 12,07%  ╖  55-59 

ɗɑɞ, 8,41%  ╖  60 ɗɑɞ ɔ ɝɞɌɜɤɑ. ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɟ 

ɒɑəɥɔə Ɏ ɛɜɑɘɑəɚɛɌɟɓɑ ɐɚɗɫ ɛɚɐɚɍəɧɡ ɝɗɟɣɌɑɎ 

ɘɚɒɑɞ ɐɚɝɞɔɏɌɞɨ ɛɚɗɚɎɔəɧ Ɏɝɑɡ Ɏɧɛɚɗəɑəəɧɡ 

ɘɌɘɘɚɏɜɌɠɔɕ ɔ ɚɝɞɌɎɌɞɨɝɫ ɓəɌɣɔɞɑɗɨəɚɕ ɐɌɒɑ 

Ɏ ɛɚɝɞɘɑəɚɛɌɟɓɑ. 

Ⱥɍɝɟɒɐɑəɔɑ. 

ȮɧɝɚɖɌɫ ɛɗɚɞəɚɝɞɨ ɛɌɜɑəɡɔɘɧ ɘɚɗɚɣəɧɡ 

ɒɑɗɑɓ ɟ ɛɌɢɔɑəɞɚɖ Ɏ ɎɚɓɜɌɝɞɑ 40 ɗɑɞ ɔ ɝɞɌɜɤɑ 

ɎɝɞɜɑɣɌɑɞɝɫ ɎɑɝɨɘɌ ɣɌɝɞɚ. Ȼɜɔɣɔəɧ ɩɞɚɏɚ əɑ-

ɜɑɐɖɚ əɚɝɫɞ əɌɝɗɑɐɝɞɎɑəəɧɕ ɡɌɜɌɖɞɑɜ, ɚɐəɌɖɚ 

ɔɓɎɑɝɞəɧ ɔ ɐɜɟɏɔɑ ɠɌɖɞɚɜɧ, ɝɛɚɝɚɍəɧɑ ɚɖɌɓɧ-

ɎɌɞɨ Ɏɗɔɫəɔɑ əɌ ɛɗɚɞəɚɝɞɨ ɛɌɜɑəɡɔɘɧ. Ȯ ɣɌɝɞ-

əɚɝɞɔ, ɠɌɖɞɚɜɌɘɔ, ɌɝɝɚɢɔɔɜɚɎɌəəɧɘɔ ɝɚ ɝəɔ-

ɒɑəɔɑɘ ɛɚɖɌɓɌɞɑɗɫ, ɫɎɗɫɪɞɝɫ ɟɎɑɗɔɣɑəɔɑ Ɏɚɓ-

ɜɌɝɞɌ, əɌɗɔɣɔɑ ɜɚɐɚɎ Ɏ ɌəɌɘəɑɓɑ ɔ ɛɜɔɑɘ ɞɌ-

ɘɚɖɝɔɠɑəɌ. ȹɌɛɜɚɞɔɎ, ɠɌɖɞɚɜɌɘɔ, Ɍɝɝɚɢɔɔɜɚ-

ɎɌəəɧɘɔ ɝ ɛɚɎɧɤɑəɔɑɘ ɛɗɚɞəɚɝɞɔ ɛɌɜɑəɡɔɘɧ, 

ɫɎɗɫɪɞɝɫ ɍɚɗɑɑ ɘɚɗɚɐɚɕ ɎɚɓɜɌɝɞ, əɔɓɖɔɕ ɔəɐɑɖɝ 

ɘɌɝɝɧ ɞɑɗɌ, ɛɜɑɘɑəɚɛɌɟɓɌ, ɚɞɝɟɞɝɞɎɔɑ ɜɚɐɚɎ Ɏ 

ɌəɌɘəɑɓɑ, ɛɚɓɐəɫɫ ɛɑɜɎɌɫ ɍɑɜɑɘɑəəɚɝɞɨ, ɘɑəɨ-

ɤɑɑ ɖɚɗɔɣɑɝɞɎɚ ɜɚɐɚɎ ɒɔɎɧɘ ɛɗɚɐɚɘ, ɏɚɜɘɚəɚ-

ɓɌɘɑɝɞɔɞɑɗɨəɌɫ ɞɑɜɌɛɔɫ ɔ əɌɗɔɣɔɑ ȼȸȲ Ɏ ɝɑ-

ɘɑɕəɚɘ ɌəɌɘəɑɓɑ. ȶɜɚɘɑ ɞɚɏɚ, ɛɚɎɧɤɑəɔɑ 

ɛɗɚɞəɚɝɞɔ ɛɌɜɑəɡɔɘɧ ȸȲ ɚɞɘɑɣɌɑɞɝɫ ɛɜɔ ɝɌ-

ɡɌɜəɚɘ ɐɔɌɍɑɞɑ, ɓɌɍɚɗɑɎɌəɔɫɡ ɥɔɞɚɎɔɐəɚɕ ɒɑ-

ɗɑɓɧ ɔ ɛɚɝɗɑ ɛɑɜɑəɑɝɑəəɧɡ ɚɛɑɜɌɞɔɎəɧɡ Ɏɘɑ-

ɤɌɞɑɗɨɝɞɎ, ɓɌɞɜɌɏɔɎɌɪɥɔɡ ɛɌɜɑəɡɔɘɟ ɘɚɗɚɣ-

əɧɡ ɒɑɗɑɓ [16]. 

ȹɑɞɜɟɐəɚ ɓɌɘɑɞɔɞɨ, ɣɞɚ ɍɚɗɨɤɔəɝɞɎɚ ɛɑ-

ɜɑɣɔɝɗɑəəɧɡ ɝɚɝɞɚɫəɔɕ Ɍɝɝɚɢɔɔɜɟɑɞɝɫ ɝ ɛɚɎɧ-

ɤɑəɔɑɘ ɔəɐɔɎɔɐɟɌɗɨəɚɏɚ ɜɔɝɖɌ ȼȸȲ, ɣɑɘ, 

əɌɜɫɐɟ ɝ ɞɑɘ, ɣɞɚ ɐɌəəɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɛɜɚɎɚ-

ɐɔɗɚɝɨ əɌ ɍɌɓɑ ɜɑɝɛɟɍɗɔɖɌəɝɖɚɏɚ ɚəɖɚɗɚɏɔɣɑ-

ɝɖɚɏɚ ɟɣɜɑɒɐɑəɔɫ, ɏɐɑ ɖɚəɢɑəɞɜɔɜɟɪɞɝɫ ɛɌɢɔ-

ɑəɞɖɔ ɝ ɛɚɐɚɓɜɑəɔɑɘ əɌ ȼȸȲ,  ɚɍɦɫɝəɫɑɞɝɫ  ɍɚ- 
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ȼɔɝ. 2 Ɏ (Fig. 2 ɝ) 

ȼɔɝ. 2.       Ȼɜɔɘɑɜ ɚɞɐɑɗɨəɚ ɗɑɒɌɥɑɕ ɔɝɞɔəəɚ ɛɚɗɚɒɔɞɑɗɨəɚɕ ɘɑɞɖɔ, ɝɚɚɞɎɑɞɝɞɎɚɎɌɎɤɑɕ ȼȸȲ 

(ɝɞɜɑɗɖɌ). 

Ȭ  ╖  ɔɝɡɚɐəɌɫ ɘɌɘɘɚɏɜɌɘɘɌ; ȭ  ╖  ɜɑɓɟɗɨɞɌɞ ɜɌɍɚɞɧ CAD; Ȯ  ╖  ɩɡɚɏɜɌɘɘɌ ɚɍɗɌɝɞɔ ɘɑɞɖɔ. ȯɔɝɞɚɗɚɏɔɫ ð ɔəɎɌɓɔɎ-

əɧɕ ɛɜɚɞɚɖɚɎɧɕ ɜɌɖ Ⱦ1N0M0.  

Fig. 2.    The example  of isolated true positive marking corresponded to the breast cancer (arrow).  

A ð source mammography image; B ð CAD output; C ð ultrasound image in the area of the CAD marking defined 

by the arrow. Histology report: invasive ductal carcinoma Ⱦ1N0M0.   
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ɗɑɑ ɎɧɝɚɖɌɫ (18,287 əɌ 1000 əɌɝɑɗɑəɔɫ) ɣɌɝɞɚɞɌ 

ȼȸȲ Ɏ ɖɚɏɚɜɞɑ ɔɝɝɗɑɐɚɎɌəɔɫ ɛɚ ɝɜɌɎəɑəɔɪ ɝɚ 

ɝɜɑɐəɑɜɚɝɝɔɕɝɖɔɘ ɛɚɖɌɓɌɞɑɗɑɘ (4,715 əɌ 1000 

əɌɝɑɗɑəɔɫ [2]). 

Ⱥɝɚɍɧɕ ɔəɞɑɜɑɝ ɛɜɑɐɝɞɌɎɗɫɑɞ Ɏɚɛɜɚɝ ɚ 

ɞɚɘ, ɔɘɑɗɌɝɨ ɗɔ Ɏɚɓɘɚɒəɚɝɞɨ ɎɧɫɎɗɑəɔɫ ɝɗɟɣɌ-

ɑɎ ȼȸȲ, əɑ ɎɧɫɎɗɑəəɧɡ ɔɓəɌɣɌɗɨəɚ Ɏ ɏɜɟɛɛɑ 

ȿȳȴ, ɑɝɗɔ ɍɧ ɩɞɔ ɛɌɢɔɑəɞɖɔ ɍɧɗɔ ɔɝɡɚɐəɚ ɜɌɝ-

ɛɜɑɐɑɗɑəɧ Ɏ ɏɜɟɛɛɟ CAD + ȿȳȴ. ȶɌɖ ɔɓɎɑɝɞəɚ, 

Ɏɜɑɘɫ ɟɐɎɚɑəɔɫ ɜɌɓɘɑɜɚɎ ȼȸȲ ɘɚɒɑɞ ɎɌɜɨɔɜɚ- 
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ȼɔɝ. 3 Ɏ (Fig. 3 ɝ) 

 

ȼɔɝ. 3 ɏ (Fig. 3 d) 

 

ȼɔɝ. 3 ɐ (Fig. 3 ɑ) 

ȼɔɝ. 3.       Ȼɜɔɘɑɜ Ɏɗɚɒɑəəɚɕ ɔɝɞɔəəɚ ɛɚɗɚɒɔɞɑɗɨəɚɕ ɘɑɞɖɔ əɌ ɖɜɌəɔɚɖɌɟɐɌɗɨəɚɕ ɘɌɘɘɚɏɜɌɘɘɑ 

ɗɑɎɚɕ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɧ, ɝɚɚɞɎɑɞɝɞɎɚɎɌɎɤɑɕ ȼȸȲ (ɝɞɜɑɗɖɌ). 

Ȳɑɗɞɧɘ ɝɑɏɘɑəɞɔɜɚɎɌəɧ ɛɗɚɞəɧɑ ɓɚəɧ ɚɍɑɔɡ ɘɚɗɚɣəɧɡ ɒɑɗɑɓ: A, ȭ  ╖  ɔɝɡɚɐəɧɑ ɘɌɘɚɏɜɌɘɘɧ; Ȯ, ȯ  ╖  ɜɑɓɟɗɨ-

ɞɌɞɧ ɜɌɍɚɞɧ CAD ɝ ɘɌɘɘɚɏɜɌɘɘɌɘɔ, ɛɜɔɎɑɐɑəəɧɘɔ əɌ ɜɔɝ. 3 Ȭ ɔ ȭ, ɝɚɚɞɎɑɞɝɞɎɑəəɚ; Ȱ  ╖  ɩɡɚɏɜɌɘɘɌ ɚɍɗɌɝɞɔ 

ɘɑɞɖɔ əɌ ɜɔɝ. 3 ȯ, Ɏɧɐɑɗɑəəɚɕ ɝɞɜɑɗɖɚɕ. ȯɔɝɞɚɗɚɏɔɫ ð ɔəɎɌɓɔɎəɧɕ ɛɜɚɞɚɖɚɎɧɕ ɜɌɖ Ⱦ1N0M0.  

Fig. 3.    The example of nested true positive marking on the left craniocaudal view corresponded to the 

breast cancer (arrow).  

The segmented dense areas of both breasts are marked with yellow: A, B ð source mammography imag es; C, D ð 

CAD outputs for the images on fig. 3A and B, respectively; E ð ultrasound image in the area of the CAD marking 

on fig. 3D defined by the arrow. Histology report: invasive ductal carcinoma Ⱦ1N0M0.  
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ɎɌɞɨ ɚɞ 46 ɐɚ 825 ɐəɑɕ, ɜɌɓɗɔɣɌɫɝɨ Ɏ ɓɌɎɔɝɔɘɚ-

ɝɞɔ ɚɞ ɜɑɢɑɛɞɚɜəɚɏɚ ɝɞɌɞɟɝɌ ɚɛɟɡɚɗɔ ɔ ɝɚɝɞɌɎ-

ɗɫɫ Ɏ ɝɜɑɐəɑɘ 193Ñ141 ɐɑəɨ. Ȱɗɫ ɩɝɞɜɚɏɑəɛɚ-

ɓɔɞɔɎəɚɏɚ ȼȸȲ ɚɍɥɑɑ ɝɜɑɐəɑɑ Ɏɜɑɘɫ ɟɐɎɚɑəɔɫ 

ɝɚɝɞɌɎɗɫɑɞ 241 Ñ166 ɐəɑɕ, ɐɗɫ HER2 -

ɛɚɓɔɞɔɎəɚɏɚ ȼȸȲ  ╖  162 Ñ60 ɐəɑɕ, ɐɗɫ ɜɑɢɑɛɞɚ-

ɜɚəɑɏɌɞɔɎəɚɏɚ ȼȸȲ  ╖  103 Ñ43 ɐəɫ [17, 18]. Ƚ 

ɟɣɑɞɚɘ ɩɞɔɡ ɐɌəəɧɡ, ɛɜɑɐɝɞɌɎɗɫɑɞɝɫ Ɏɑɜɚɫɞ-

əɧɘ, ɣɞɚ, ɖɌɖ ɘɔəɔɘɟɘ, ɛɚɗɚɎɔəɌ ȼȸȲ, ɎɧɫɎ-

ɗɑəəɧɡ Ɏ ɏɜɟɛɛɑ ȿȳȴ Ɏ ɛɜɚɢɑɝɝɑ ɛɚɝɗɑɐɟɪɥɑɏɚ 

əɌɍɗɪɐɑəɔɫ, ɘɚɏɗɌ ɔɘɑɞɨ ɜɌɓɘɑɜ əɑ ɘɑəɑɑ 4-5 

ɘɘ ɛɜɔ ɔɝɡɚɐəɚɘ ȿȳȴ, ɣɞɚ Ɏɧɤɑ ɛɚɜɚɏɌ ɜɌɓɜɑ-

ɤɑəɔɫ ɘɑɞɚɐɌ, əɚ ɣɌɝɞɚ ɞɜɑɍɟɑɞ ɛɜɔɢɑɗɨəɚɏɚ 

ɝɖɌəɔɜɚɎɌəɔɫ.  

ȭɚɗɨɤɑɑ ɖɚɗɔɣɑɝɞɎɚ ɘɑɞɚɖ, ɛɚɗɟɣɑəəɚɑ 

ɛɜɔ ɌəɌɗɔɓɑ ɢɔɠɜɚɎɧɡ ɘɌɘɘɚɏɜɌɘɘ (2,6 ɛɜɚ-

ɞɔɎ 1,9), Ɏɑɜɚɫɞəɚ ɚɍɟɝɗɚɎɗɑəɚ ɗɟɣɤɑɕ ɐɑɞɌɗɔ-

ɓɌɢɔɑɕ ɛɗɚɞəɚɕ ɛɌɜɑəɡɔɘɧ ɔ ɍɚɗɑɑ ɤɔɜɚɖɔɘ 

ɐɔəɌɘɔɣɑɝɖɔɘ ɐɔɌɛɌɓɚəɚɘ Ɏ ɩɞɚɘ ɝɗɟɣɌɑ, ɣɑɘ ɔ 

ɚɍɟɝɗɚɎɗɑəɚ ɛɚɎɧɤɑəɔɑ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɔ ɢɔɠ-

ɜɚɎɚɕ ɘɌɘɘɚɏɜɌɠɔɔ ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɛɗɑəɚɣəɚɕ 

ɛɜɔ ɛɗɚɞəɚɕ ɛɌɜɑəɡɔɘɑ, ɛɜɔ ɚɞɝɟɞɝɞɎɔɔ ɞɌɖɚ-

Ɏɚɏɚ ɛɜɔ ɒɔɜɚɎɚɕ ɛɌɜɑəɡɔɘɑ [19]. Ȼɜɔəɢɔɛ ɜɌ-

ɍɚɞɧ CAD MammCheck II ɓɌɖɗɪɣɌɑɞɝɫ Ɏ ɛɚɔɝɖɑ 

ɓɚə əɌ ɘɌɘɘɚɏɜɌɘɘɌɡ ɝ ɘɌɞɑɘɌɞɔɣɑɝɖɔɘɔ ɡɌ-

ɜɌɖɞɑɜɔɝɞɔɖɌɘɔ, ɝɚɚɞɎɑɞɝɞɎɟɪɥɔɘɔ ɚɍɦɑɘəɚɘɟ 

ɚɍɜɌɓɚɎɌəɔɪ. Ȯ ɝɎɫɓɔ ɝ ɩɞɔɘ, ɎɎɔɐɟ ɣɌɝɞɚ 

ɎɝɞɜɑɣɌɪɥɑɕɝɫ əɑɝɛɑɢɔɠɔɣəɚɕ ɘɌɘɘɚɏɜɌɠɔ-

ɣɑɝɖɚɕ ɖɌɜɞɔəɧ ɘɌɗɧɡ ȼȸȲ, ɖɚɏɐɌ ɚɛɟɡɚɗɑɎɧɕ 

ɟɐɑɗ ɔɘɔɞɔɜɟɑɞ, əɌɛɜɔɘɑɜ, ɎɔɓɟɌɗɨəɧɑ ɡɌɜɌɖ-

ɞɑɜɔɝɞɔɖɔ ɜɑɓɔɐɟɌɗɨəɚɏɚ ɟɣɌɝɞɖɌ ɛɌɜɑəɡɔɘɧ, Ɍ 

ɞɌɖɒɑ ɣɌɝɞɚɏɚ ɘɟɗɨɞɔɢɑəɞɜɔɣəɚɏɚ ɡɌɜɌɖɞɑɜɌ 

ȼȸȲ, Ɏ ɚɝɚɍɑəəɚɝɞɔ Ɏ ɘɚɗɚɐɚɘ ɎɚɓɜɌɝɞɑ, ɛɜɑɐ-

ɝɞɌɎɗɫɑɞɝɫ ɢɑɗɑɝɚɚɍɜɌɓəɧɘ ɛɜɔɢɑɗɨəɚ ɌəɌɗɔ-

ɓɔɜɚɎɌɞɨ Ɏɝɑ ɛɜɚɘɌɜɖɔɜɚɎɌəəɧɑ ɓɚəɧ, ɓɌ ɔɝ-

ɖɗɪɣɑəɔɑɘ ɚɣɑɎɔɐəɚ əɑ ɛɜɔəɌɐɗɑɒɌɥɔɡ ɓɗɚɖɌ-

ɣɑɝɞɎɑəəɧɘ ɚɣɌɏɌɘ (ɝɚɚɞɎɑɞɝɞɎɟɪɥɔɡ ɟɣɌɝɞɖɌɘ 

ɛɜɚɑɖɢɔɚəəɚɏɚ əɌɗɚɒɑəɔɫ ɝɎɫɓɚɖ ȶɟɛɑɜɌ, ɝɑɏ-

ɘɑəɞɔɜɚɎɌəəɧɘ ɓɚəɌɘ ɛɗɚɞəɚɕ ɛɌɜɑəɡɔɘɧ ɍɑɓ 

ɛɜɔɓəɌɖɚɎ Ɍɝɔɘɘɑɞɜɔɔ, ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɧɘ 

ɚɍɜɌɓɚɎɌəɔɫɘ). Ȯɑɜɚɫɞəɚ, ɔɘɑəəɚ ɩɞɚ ɚɍɝɞɚɫ-

ɞɑɗɨɝɞɎɚ ɔ ɫɎɗɫɑɞɝɫ ɛɜɔɣɔəɚɕ ɞɚɏɚ, ɣɞɚ ɛɚ ɐɌə-

əɧɘ 2016 ɏɚɐɌ Ɏ ȽɄȬ ɜɟɞɔəəɚ ɔɝɛɚɗɨɓɚɎɌɗɔ 

CAD 92,3% ɟɣɜɑɒɐɑəɔɕ, ɚɝəɌɥɑəəɧɡ ɢɔɠɜɚ-

Ɏɧɘɔ ɘɌɘɘɚɏɜɌɠɌɘɔ [20], Ɍ ɓɌɞɜɌɞɧ əɌ ɔɝɛɚɗɨ-

ɓɚɎɌəɔɑ CAD ɎɚɓɘɑɥɌɪɞɝɫ ɖɌɖ ɏɚɝɟɐɌɜɝɞɎɑə-

əɧɘɔ (Medicare, Ɏ ɜɌɓɘɑɜɑ ɚɖɚɗɚ 7 ɐɚɗɗɌɜɚɎ 

ȽɄȬ əɌ ɔɓɚɍɜɌɒɑəɔɑ), ɞɌɖ ɔ ɣɌɝɞəɧɘɔ (ɍɚɗɑɑ 

20 ɐɚɗɗɌɜɚɎ ȽɄȬ əɌ ɔɓɚɍɜɌɒɑəɔɑ) ɛɜɚɏɜɌɘɘɌ-

ɘɔ ɝɞɜɌɡɚɎɚɕ ɘɑɐɔɢɔəɧ [21]. 

 

ȼɔɝ. 4 Ɍ (Fig. 4 Ɍ) 

 

ȼɔɝ. 4 ɍ (Fig. 4 b) 

ȼɔɝ. 4.  Ȼɜɔɘɑɜ ɞɔɛɔɣəɚɕ ɗɚɒəɚɛɚɗɚɒɔɞɑɗɨəɚɕ ɘɑɞɖɔ, ɝɚɚɞɎɑɞɝɞɎɟɪɥɑɕ ɝɑɏɘɑəɞɌɢɔɔ ɓɚəɧ ɛɗɚɞ-

əɚɕ ɛɌɜɑəɡɔɘɧ.  

Ȼɜɔ ȿȳȴ ɛɚɐɚɓɜɔɞɑɗɨəɧɡ ɔɓɘɑəɑəɔɕ Ɏ ɐɌəəɚɕ ɓɚəɑ ɎɧɫɎɗɑəɚ əɑ ɍɧɗɚ. ȼɑɓɟɗɨɞɌɞɧ ɛɚɝɗɑɐɟɪɥɑɏɚ əɌɍɗɪɐɑəɔɫ 

ɞɌɖɒɑ ɍɧɗɔ ɚɞɜɔɢɌɞɑɗɨəɧ. Ȼɜɔ ȿȳȴ ɛɚɐɚɓɜɔɞɑɗɨəɧɡ ɔɓɘɑəɑəɔɕ Ɏ ɐɌəəɚɕ ɓɚəɑ ɎɧɫɎɗɑəɚ əɑ ɍɧɗɚ. ȼɑɓɟɗɨɞɌɞɧ 

ɛɚɝɗɑɐɟɪɥɑɏɚ əɌɍɗɪɐɑəɔɫ ɞɌɖɒɑ ɍɧɗɔ ɚɞɜɔɢɌɞɑɗɨəɧ. 

Fig. 4.   The example of typical false positive marking due to the dense area segmentation.  

Ultrasound revealed no suspicious findings in this area. Follow -up was also negative.  
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Ⱥɞɐɑɗɨəɚɏɚ ɎəɔɘɌəɔɫ ɓɌɝɗɟɒɔɎɌɪɞ ɡɌ-

ɜɌɖɞɑɜɔɝɞɔɖɔ ɝɌɘɔɡ ɘɑɞɚɖ CAD. ȶɌɖ ɔɓɎɑɝɞəɚ, 

Ɏ ɍɚɗɨɤɔəɝɞɎɑ ɓɌɜɟɍɑɒəɧɡ CAD Ɏ ɖɌɣɑɝɞɎɑ ɘɑ-

ɞɚɖ ɔɝɛɚɗɨɓɟɪɞɝɫ ɜɌɓɗɔɣəɧɑ ɝɔɘɎɚɗɧ (+, *, ˄, ˓ 

ɔ ɞ.ɛ.), ɖɚɞɚɜɧɑ ɟɝɞɌəɌɎɗɔɎɌɪɞɝɫ ɝɔɝɞɑɘɚɕ Ɏ 

ɢɑəɞɜ ɛɚɐɚɓɜɔɞɑɗɨəɚɕ ɓɚəɧ ɔ ɚɞɜɌɒɌɪɞ ɡɌɜɌɖ-

ɞɑɜɔɝɞɔɖɔ ɐɌəəɚɕ ɓɚəɧ (əɌɛɜɔɘɑɜ, *  ╖  ɝɛɔɖɟɗɔ-

ɓɔɜɚɎɌəəɚɑ ɚɍɜɌɓɚɎɌəɔɑ, ˄  ╖  ɝɖɚɛɗɑəɔɑ ɘɔɖɜɚ-

ɖɌɗɨɢɔəɌɞɚɎ) [22]. ȺɐəɌɖɚ, əɌ əɌɤ Ɏɓɏɗɫɐ, ɩɞɚɞ 

ɛɚɐɡɚɐ ɔɘɑɑɞ ɜɫɐ əɑɐɚɝɞɌɞɖɚɎ, ɛɚɝɖɚɗɨɖɟ əɑ 

ɚɣɑɜɣɔɎɌɪɞɝɫ ɛɜɔɍɗɔɓɔɞɑɗɨəɧɑ ɖɚəɞɟɜɧ ɐɌə-

əɚɕ ɓɚəɧ, ɣɞɚ ɓɌɞɜɟɐəɫɑɞ ɑɑ ɔəɞɑɜɛɜɑɞɌɢɔɪ, 

ɚɝɚɍɑəəɚ ɛɜɔ əɌɗɚɒɑəɔɔ ɞɑəɑɕ əɑɝɖɚɗɨɖɔɡ ɛɌ-

ɞɚɗɚɏɔɣɑɝɖɔɡ ɚɣɌɏɚɎ, Ɍ ɖɜɚɘɑ ɞɚɏɚ, əɑɎɚɓɘɚɒəɌ 

ɔɐɑəɞɔɠɔɖɌɢɔɫ Ɏɗɚɒɑəəɧɡ ɛɚɐɚɓɜɔɞɑɗɨəɧɡ 

ɟɣɌɝɞɖɚɎ əɌ ɠɚəɑ ɍɚɗɑɑ ɖɜɟɛəɧɡ, ɞɌɖ ɒɑ ɔɘɑ-

ɪɥɔɡ ɛɚɐɚɓɜɔɞɑɗɨəɧɑ ɛɜɔɓəɌɖɔ. ȹɌɛɜɚɞɔɎ, ɡɌ-

ɜɌɖɞɑɜɔɝɞɔɖɔ ɛɌɞɚɗɚɏɔɣɑɝɖɚɕ ɓɚəɧ, ɖɌɖ ɛɜɌɎɔ-

ɗɚ, ɚɞɣɑɞɗɔɎɚ ɚɛɜɑɐɑɗɫɪɞɝɫ ɛɜɔ ɎɔɓɟɌɗɨəɚɘ 

ɌəɌɗɔɓɑ, ɛɚɩɞɚɘɟ əɌɤɌ CAD ɐɗɫ ɘɌɜɖɔɜɚɎɖɔ 

ɛɚɐɚɓɜɔɞɑɗɨəɧɡ ɓɚə ɚɣɑɜɣɔɎɌɑɞ ɔɡ ɛɜɔɍɗɔɓɔ-

ɞɑɗɨəɧɕ ɖɚəɞɟɜ.  

ȻɌɢɔɑəɞɖɔ, ɔɘɑɎɤɔɑ ɘɑɞɖɔ CAD ɓɌ ɛɜɑ-

ɐɑɗɌɘɔ ɛɗɚɞəɚɕ ɓɚəɧ, əɑ ɎɖɗɪɣɌɗɔɝɨ Ɏ ɐɌəəɚɑ 

ɔɝɝɗɑɐɚɎɌəɔɑ, ɚɐəɌɖɚ ɩɞɚ ɚɍɝɞɚɫɞɑɗɨɝɞɎɚ ɘɚɏɗɚ 

ɛɜɔɎɑɝɞɔ ɖ ɓɌəɔɒɑəɔɪ ɣɌɝɞɚɞɧ ȼȸȲ Ɏ əɌɤɑɕ 

ɖɚɏɚɜɞɑ. 

ȹɑɖɚɞɚɜɧɘ ɚɏɜɌəɔɣɑəɔɑɘ ɔɝɝɗɑɐɚɎɌəɔɫ 

ɫɎɗɫɑɞɝɫ ɞɚɞ ɠɌɖɞ, ɣɞɚ ɚəɚ əɑ ɍɧɗɚ ɝɗɑɛɧɘ, ɔ 

ɎɜɌɣ ȿȳȴ ɎɝɑɏɐɌ ɓəɌɗ, ɖ ɖɌɖɚɕ ɏɜɟɛɛɑ ɚɞəɚɝɔɞɝɫ 

ɛɌɢɔɑəɞɖɌ, əɚ ɛɜɚɎɑɐɑəɔɑ ɌəɌɗɚɏɔɣəɚɏɚ ɖɗɌɝ-

ɝɔɣɑɝɖɚɏɚ ɐɎɚɕəɚɏɚ ɝɗɑɛɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɘɑɞɚ-

ɐɔɣɑɝɖɔ əɑ ɛɜɑɐɝɞɌɎɗɫɑɞɝɫ Ɏɚɓɘɚɒəɧɘ. 

ȳɌɖɗɪɣɑəɔɑ. 

Ȼɜɔ ɘɌɘɘɚɏɜɌɠɔɣɑɝɖɔ ɛɗɚɞəɚɕ (ACR C-D) 

ɛɌɜɑəɡɔɘɑ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɧ ɛɜɔɢɑɗɨəɚɑ ȿȳȴ 

ɚɍɗɌɝɞɑɕ, ɛɜɚɘɌɜɖɔɜɚɎɌəəɧɡ CAD MammCheck 

II ɖɌɖ ɛɚɐɚɓɜɔɞɑɗɨəɧɑ, ɚɍɑɝɛɑɣɔɎɌɑɞ ɐɚɝɞɚɎɑɜ-

əɚɑ ɛɚɎɧɤɑəɔɑ ɎɧɫɎɗɫɑɘɚɝɞɔ ȼȸȲ ɘɌɗɧɡ (ɐɚ 

10 ɘɘ) ɜɌɓɘɑɜɚɎ, ɐɚɝɞɚɎɑɜəɚ ɝəɔɒɌɫ ɞɑɘ ɝɌ-

ɘɧɘ ɣɌɝɞɚɞɟ ȼȸȲ, ɎɧɫɎɗɫɑɘɧɡ Ɏ ɛɜɚɢɑɝɝɑ ɛɚ-

ɝɗɑɐɟɪɥɑɏɚ əɌɍɗɪɐɑəɔɫ ɛɌɢɔɑəɞɚɖ Ɏ ɞɑɣɑəɔɑ 3 

ɗɑɞ, ɛɜɔ ɚɞɝɟɞɝɞɎɔɔ ɛɚɎɧɤɑəɔɫ ɣɌɝɞɚɞɧ əɑ-

əɟɒəɧɡ ɍɔɚɛɝɔɕ. Ȼɜɔ ɩɞɚɘ CAD ɛɜɚɘɌɜɖɔɜɚɎɌ-

ɗɌ 16 ɔɓ 22 (72,73%) ȼȸȲ, ɚɍəɌɜɟɒɔɎɌɎɤɔɡɝɫ 

əɌ ɘɚɘɑəɞ ɛɑɜɎɔɣəɚɏɚ ȿȳȴ, ɔ 16 ɔɓ 24 (66,67%) 

ȼȸȲ, ɎɧɫɎɗɑəəɧɡ Ɏ ɞɑɣɑəɔɑ Ɏɝɑɏɚ ɛɑɜɔɚɐɌ 

əɌɍɗɪɐɑəɔɫ. 

ȴɝɞɚɣəɔɖ ɠɔəɌəɝɔɜɚɎɌəɔɫ ɔ ɖɚəɠɗɔɖɞ 

ɔəɞɑɜɑɝɚɎ. 

ȬɎɞɚɜɧ ɐɌəəɚɕ ɝɞɌɞɨɔ ɛɚɐɞɎɑɜɐɔɗɔ ɚɞɝɟɞ-

ɝɞɎɔɑ ɠɔəɌəɝɚɎɚɕ ɛɚɐɐɑɜɒɖɔ ɔɝɝɗɑɐɚɎɌəɔɫ ɔ 

ɖɚəɠɗɔɖɞɌ ɔəɞɑɜɑɝɚɎ, ɚ ɖɚɞɚɜɧɡ əɑɚɍɡɚɐɔɘɚ 

ɝɚɚɍɥɔɞɨ.
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ȶȺȹȾȼȬȽȾȹȺȵ ȸȼȾ Ƚ ȺȽȺȭȱȹȹȺȽȾɋȸȴ ȶȺȼȺȹȬȼȹȺȯȺ  
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ɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. ȴɓɟɣɔɞɨ ɎɓɌɔɘɚɝɎɫɓɨ ɡɌɜɌɖɞɑɜɔɝɞɔɖ ɚɝɞɜɚɏɚ ɔəɠɌɜɖɞɌ 

ɘɔɚɖɌɜɐɌ ɝ ɛɚɐɦɑɘɚɘ ɝɑɏɘɑəɞɌ ST (ɜɌɓɘɑɜ ɔəɠɌɜɖɞɌ, ɘɔɖɜɚɝɚɝɟɐɔɝɞɌɫ ɚɍ-

ɝɞɜɟɖɢɔɫ) ɛɚ ɐɌəəɧɘ ɖɚəɞɜɌɝɞəɚɕ ȸȼȾ ɝɑɜɐɢɌ ɝ ɚɝɚɍɑəəɚɝɞɫɘɔ ɖɚɜɚəɌɜəɚɏɚ 

ɛɚɜɌɒɑəɔɫ ɔ Ɏɜɑɘɑəɑɘ ɣɜɑɝɖɚɒəɚɏɚ ɖɚɜɚəɌɜəɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. Ȯ ɔɝɝɗɑɐɚɎɌəɔɑ Ɏɖɗɪɣɑəɚ 52 ɣɑɗɚɎɑɖɌ ɝ ɚɝɞɜɧɘ ɔəɠɌɜɖ-

ɞɚɘ ɘɔɚɖɌɜɐɌ (ȴȸ) ɝ ɛɚɐɦɑɘɚɘ ɝɑɏɘɑəɞɌ ST (ɛST), ɛɚɝɞɟɛɔɎɤɔɑ Ɏ ɝɞɌɢɔɚəɌɜ Ɏ ɛɑɜɎɧɑ 

48 ɣ. ɚɞ əɌɣɌɗɌ ɓɌɍɚɗɑɎɌəɔɫ, ɖɚɞɚɜɧɘ ɛɜɚɎɑɐɑəɚ ɛɑɜɎɔɣəɚɑ ɣɜɑɝɖɚɒəɚɑ ɖɚɜɚəɌɜəɚɑ 

ɎɘɑɤɌɞɑɗɨɝɞɎɚ (ɛɃȶȮ). ȹɌ 3-7-ɑ ɝɟɞɖɔ Ɏɝɑɘ ɍɚɗɨəɧɘ ɍɧɗɌ ɎɧɛɚɗəɑəɌ ȸȼȾ ɝɑɜɐɢɌ ɝ 

ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ. ȹɌ ɔɓɚɍɜɌɒɑəɔɫɡ ɝ ɚɞɝɜɚɣɑəəɧɘ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ ɚɢɑəɔɎɌɗɔɝɨ 

ɜɌɓɘɑɜ ɔəɠɌɜɖɞɌ, əɌɗɔɣɔɑ ɔ ɜɌɓɘɑɜ ɟɣɌɝɞɖɚɎ ɘɔɖɜɚɝɚɝɟɐɔɝɞɚɕ ɚɍɝɞɜɟɖɢɔɔ (ȸȽȺ). 

ȼɑɓɟɗɨɞɌɞɧ ɔɝɝɗɑɐɚɎɌəɔɫ. ȻɌɢɔɑəɞɧ ɍɧɗɔ ɜɌɓɐɑɗɑəɧ əɌ ɐɎɑ ɏɜɟɛɛɧ Ɏ ɓɌɎɔɝɔ-

ɘɚɝɞɔ ɚɞ ɘɑɐɔɌəɧ ɛɜɚɎɑɐɑəɔɫ ɛɑɜɎɔɣəɚɏɚ ɣɜɑɝɖɚɒəɚɏɚ ɖɚɜɚəɌɜəɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ: Ó3 

ɣ ɚɞ ɛɚɫɎɗɑəɔɫ ɝɔɘɛɞɚɘɚɎ ɔ <3 ɣ. Ȯ ɚɍɑɔɡ ɏɜɟɛɛɌɡ ɠɜɌɖɢɔɫ ɎɧɍɜɚɝɌ (ɀȮ) ɛɚ ɐɌəəɧɘ 

ȸȼȾ ɐɚɝɞɚɎɑɜəɚ əɑ ɚɞɗɔɣɌɗɌɝɨ (49,0 Ñ 11,0%, Ɏ ɏɜɟɛɛɑ, ɏɐɑ ɛɃȶȮ ɛɜɚɎɚɐɔɗɚɝɨ Ó3 ɣ ɚɞ 

əɌɣɌɗɌ ɝɔɘɛɞɚɘɚɎ, 45,7 Ñ 10,5% Ɏ ɏɜɟɛɛɑ, ɏɐɑ ɜɑɎɌɝɖɟɗɫɜɔɓɌɢɔɫ ɛɜɚɎɚɐɔɗɌɝɨ <3 ɣ ɚɞ 

əɌɣɌɗɌ ɝɔɘɛɞɚɘɚɎ, ɜ=0,2). ȼɌɓɘɑɜ ɔəɠɌɜɖɞɌ, ɛɚ ɐɌəəɧɘ ȸȼȾ, ɍɧɗ ɐɚɝɞɚɎɑɜəɚ ɍɚɗɨɤɑ Ɏ 

ɏɜɟɛɛɑ ɛɚɓɐəɑɕ ɜɑɎɌɝɖɟɗɫɜɔɓɌɢɔɔ ɔ ɝɚɝɞɌɎɗɫɗ 18.1 Ñ 1.7% ɚɞ ɘɌɝɝɧ ȷȲ ɛɚ ɝɜɌɎəɑəɔɪ ɝ 

ɏɜɟɛɛɚɕ ɝ ɍɚɗɑɑ ɜɌəəɑɕ ɜɑɎɌɝɖɟɗɫɜɔɓɌɢɔɔ ð 10.9 Ñ 1.9% (ɜ=0,009). 

ȼɌɓɘɑɜ ɓɚəɧ ɘɔɖɜɚɝɚɝɟɐɔɝɞɚɕ ɚɍɝɞɜɟɖɢɔɔ (ȸȽȺ) ɞɌɖɒɑ ɍɧɗ ɍɚɗɨɤɑ Ɏ ɏɜɟɛɛɑ ɍɚɗɑɑ 

ɛɚɓɐəɑɏɚ ɛɜɚɎɑɐɑəɔɫ ɛɃȶȮ (2.6 Ñ 0.64% ɛɜɚɞɔɎ 0.03 Ñ 0.3% Ɏ ɏɜɟɛɛɑ ɝ ɜɑɛɑɜɠɟɓɔɑɕ <3ɣ 

ɚɞ əɌɣɌɗɌ ɝɔɘɛɞɚɘɚɎ, ɜ=0,027).   

Ȼɜɔ ɖɚɜɜɑɗɫɢɔɚəəɚɘ ɌəɌɗɔɓɑ ɍɧɗɌ ɎɧɫɎɗɑəɌ ɐɚɝɞɚɎɑɜəɌɫ ɛɜɫɘɌɫ ɝɎɫɓɨ ɘɑɒɐɟ 

ɜɌɓɘɑɜɚɘ ȴȸ ɔ Ɏɜɑɘɑəɑɘ ɚɞ ɜɌɓɎɔɞɔɫ ɍɚɗɑɎɚɏɚ ɝɔəɐɜɚɘɌ ɐɚ ɛɜɚɎɑɐɑəɔɫ ɛɃȶȮ (R 0.381, 

p=0.006). ȻɚɜɌɒɑəɔɑ ɛɑɜɑɐəɑɕ əɔɝɡɚɐɫɥɑɕ Ɍɜɞɑɜɔɔ (ȻȹȬ) ɌɝɝɚɢɔɔɜɚɎɌɗɚɝɨ ɝ ɟɎɑɗɔɣɑ-

əɔɑɘ ɜɌɓɘɑɜɌ ȴȸ (p=0,02), ɜɔɝɖɚɘ ɜɌɓɎɔɞɔɫ ȸȽȺ (ȺɄ 2.9; 95% Ȱȴ: 0.83-10.0, ɜ=0.03). 

ȻɚɗəɌɫ ɚɖɖɗɪɓɔɫ ɔəɠɌɜɖɞ-ɝɎɫɓɌəəɚɕ Ɍɜɞɑɜɔɔ (ȴȽȬ) ɛɚ ɐɌəəɧɘ ɖɚɜɚəɌɜəɚɕ ɌəɏɔɚɏɜɌ-

ɠɔɔ (ȶȬȯ) ɌɝɝɚɢɔɔɜɚɎɌɗɌɝɨ ɝ ɍɚɗɨɤɔɘ ɜɌɓɘɑɜɚɘ ȴȸ (16,97Ñ3.3 vs 12.05Ñ1.4, ɜ=0.02). 

Ƚɞɑɛɑəɨ ɛɜɚɡɚɐɔɘɚɝɞɔ ȴȽȬ ɛɚ ɐɌəəɧɘ ɔɝɡɚɐəɚɕ ȶȬȯ ɐɚɝɞɚɎɑɜəɚ əɑ ɎɗɔɫɗɌ əɌ ɜɌɓɘɑɜ 

ȸȽȺ (ɜ=0.7). 

ȳɌɖɗɪɣɑəɔɑ. ȻɜɚɗɚəɏɔɜɚɎɌəəɚɑ Ɏɜɑɘɫ ɛɜɚɎɑɐɑəɔɫ ɛɑɜɎɔɣəɚɏɚ ɣɜɑɝɖɚɒəɚɏɚ ɖɚ-

ɜɚəɌɜəɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ ɚɞ ɘɚɘɑəɞɌ əɌɣɌɗɌ ɝɔɘɛɞɚɘɚɎ (>3ɣ), ɛɑɜɑɐəɫɫ ɗɚɖɌɗɔɓɌɢɔɫ 

ɛɚɜɌɒɑəɔɫ, ɐɚɝɞɚɎɑɜəɚ ɌɝɝɚɢɔɔɜɚɎɌɗɔɝɨ ɝ ɟɎɑɗɔɣɑəɔɑɘ ɜɌɓɘɑɜɌ ɔəɠɌɜɖɞɌ ɘɔɚɖɌɜɐɌ, 

ɜɔɝɖɚɘ ɜɌɓɎɔɞɔɫ ɘɔɖɜɚɝɚɝɟɐɔɝɞɚɕ ɚɍɝɞɜɟɖɢɔɔ. ȱɝɗɔ ɛɚ ɐɌəəɧɘ ɔɝɡɚɐəɚɕ ȶȬȯ ɔə-

ɠɌɜɖɞ-ɝɎɫɓɌəəɌɫ Ɍɜɞɑɜɔɫ ɍɧɗɌ ɛɜɚɡɚɐɔɘɌ, ɜɌɓɘɑɜ ȴȸ ɛɚ ɐɌəəɧɘ ȸȼȾ ɍɧɗ ɐɚɝɞɚɎɑɜəɚ 

ɘɑəɨɤɑ ɛɚ ɝɜɌɎəɑəɔɪ ɝ ȴȸ ɚɖɖɗɪɓɔɜɚɎɌəəɚɕ Ɍɜɞɑɜɔɔ. 
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THE RELATIONSHIP OF STRUCTURAL CHANGES OF THE MYOCARDIUM IN PATIENTS 

WITH ACUTE MYOCARDIAL INFARCTION WITH ST SEGMENT ELEVATION  

ACCORDING TO CONTRAST MRI DATA WITH THE FEATURES OF CORONARY  

LESION AND THE TIME OF REPERFUSION THERAPY 

 

Terenicheva M.A. 1, Shakhnovich R.M. 1, Stukalova O.V. 1, Butorova E.A. 1,  

Ternovoy S.K.1,2 

 
urpos e. To study the relationship between the characteristics of acute myocardial 

infarction and ST -segment elevation (infarction size, microvascular obstruction) ac-

cording to contrast cardiac MRI data with the features of coronary lesion and the 

time of percut aneous coronary intervention.  

Methods.  The study included 52 patients with acute ST -segment elevation myocar-

dial infarction (MI) who were admitted to the hospital in the first 48 hours after the onset of 

the disease and underwent primary percutaneous coron ary intervention (pPCI). On Days 3 -7 

contrast -enhanced cardiac MRI was done. Tissue analysis of scans was performed evaluat-

ing infarct size, presence and size of microvascular obstruction (MVO).  

Results.  Patients were divided into 2 groups separated by the  median time to reper-

fusion treatment (3 hours). There were no significant differences between groups in MRI -

measured ejection fraction (EF) (in the group with later pPCI >3 hours of symptom onset EF 

was 49.0 Ñ 11.0%, and in the comparison group ð 45.7 Ñ 10.5%, ɜ=0,2). MRI-measured in-

farct size was significantly higher in the group where pPCI was done >3 hours of symptom 

onset: 18.1 Ñ 1.7% of the left ventricular mass, compared to the early reperfusion group ð 

10.9 Ñ 1.9% (ɜ=0.009). MVO magnitude was also higher in the later pPCI group (2.6 Ñ 0.64% 

vs 0.03 Ñ 0.3% in the comparator group), (ɜ<0,027). Correlation analysis also revealed a re-

liable relationship between infarct size and time to reperfusion (R 0.381, p=0.006). LAD le-

sions were associated with high er infarct size values (p=0.02) and higher risk of MVO (odds 

ratio 2.9, CI 0.83 -10.0, ɜ=0.03). 

Complete occlusion of infarct -related artery (IRA) was associated with higher infarct 

size (16,97Ñ3.3 vs 12.05Ñ1.4, ɜ=0.02). There was no reliable correlations between IRA pa-

tientcy and MVO magnitude (ɜ=0.7). 

Conclusions.  In this study timing primary percutaneous coronary intervention, in 

groups of below and more than 3 hours after symptom onset, had no significant impact on 

ejection fraction, as determined by MRI . However, primary percutaneous coronary interven-

tion timing exceeding 3 hours significantly influenced infarct size, the occurrence and mag-

nitude of microvascular obstruction. LAD being the infarct -related artery was associated 

with larger infarct size, h igher risks of microvascular obstruction development. The absence 

of complete occlusion of the infarct -related artery was associated with a smaller myocardial 

infarction size according to MRI data.  

  

 Keywords: acute myocardial infarction with ST -segment e levation, contrast cardiac 

MRI, infarct size, microvascular obstruction.  
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ɑɝɘɚɞɜɫ əɌ ɓəɌɣɔɞɑɗɨəɧɑ ɟɝɛɑɡɔ ɛɚ-

ɝɗɑɐəɔɡ ɐɑɝɫɞɔɗɑɞɔɕ Ɏ ɗɑɣɑəɔɔ ɔə-

ɠɌɜɖɞɌ ɘɔɚɖɌɜɐɌ ɔ ɓɌɘɑɞəɚɑ ɟɗɟɣ-

ɤɑəɔɑ ɛɜɚɏəɚɓɌ ɛɚɝɗɑ ɔəɠɌɜɖɞɌ 

ɘɔɚɖɌɜɐɌ (ȴȸ), ɝɘɑɜɞəɚɝɞɨ ɚɝɞɌɑɞɝɫ 

Ɏɧɝɚɖɚɕ ɔ ɝɚɡɜɌəɫɑɞɝɫ əɌ ɟɜɚɎəɑ 7,3 % Ɏ ɞɑɣɑ-

əɔɑ ɛɑɜɎɚɏɚ ɏɚɐɌ [1]. ȭɗɌɏɚɐɌɜɫ ɜɌɓɎɔɞɔɪ ɘɑɞɚ-

ɐɌ ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɚɕ ɞɚɘɚɏɜɌɠɔɔ (ȸȼȾ) 

ɝɑɜɐɢɌ ɝ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ, ɚɍəɌɜɟɒɑə ɜɫɐ 

ɝɞɜɟɖɞɟɜəɧɡ ȸȼ-ɡɌɜɌɖɞɑɜɔɝɞɔɖ ɔəɠɌɜɖɞɌ, ɛɚɓ-

Ɏɚɗɫɪɥɔɡ ɛɜɚɎɑɝɞɔ ɞɚɣəɟɪ ɚɢɑəɖɟ ɛɜɚɏəɚɓɌ 

ɍɚɗɨəɧɡ [2]. 

 ȶ ɚɝəɚɎəɧɘ ȸȼ-ɛɜɑɐɔɖɞɚɜɌɘ əɑɍɗɌɏɚ-

ɛɜɔɫɞəɚɏɚ ɛɜɚɏəɚɓɌ ɟ ɍɚɗɨəɧɡ ɝ ɚɝɞɜɧɘ ȴȸ ɚɞ-

əɚɝɫɞ ɜɌɓɘɑɜ ɔəɠɌɜɖɞɌ, əɌɗɔɣɔɑ ɔ ɜɌɓɘɑɜ 

ɟɣɌɝɞɖɚɎ ɘɔɖɜɚɝɚɝɟɐɔɝɞɚɕ ɚɍɝɞɜɟɖɢɔɔ (ȸȽȺ) 

(ɞɌɍɗ. 1). ɉɞɔ ɛɌɜɌɘɑɞɜɧ Ɏɗɔɫɪɞ əɌ ɛɚɖɌɓɌɞɑɗɔ 

ɝɘɑɜɞəɚɝɞɔ ɚɞ Ɏɝɑɡ ɛɜɔɣɔə ɔ ɣɌɝɞɚɞɟ ɏɚɝɛɔɞɌ-

ɗɔɓɌɢɔɕ ɛɚ ɛɚɎɚɐɟ ɝɑɜɐɑɣəɚɕ əɑɐɚɝɞɌɞɚɣəɚɝɞɔ 

(Ƚȹ) [3].  

 Ȯ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ ɚɝəɚɎəɧɘ ɘɑɞɚɐɚɘ 

ɗɑɣɑəɔɫ Ⱥȴȸ ɝ ɛɚɐɦɑɘɚɘ ɝɑɏɘɑəɞɌ ST (ɛST) ɫɎ-

ɗɫɑɞɝɫ ɜɑɎɌɝɖɟɗɫɜɔɓɌɢɔɫ ɘɔɚɖɌɜɐɌ, ɏɗɌɎəɧɘ 

ɚɍɜɌɓɚɘ ɛɚɝɜɑɐɝɞɎɚɘ ɛɑɜɎɔɣəɚɏɚ ɣɜɑɝɖɚɒəɚɏɚ 

ɎɘɑɤɌɞɑɗɨɝɞɎɌ (ɛɃȶȮ) [4]. Ȯɗɔɫəɔɑ ɚɝɚɍɑəəɚ-

ɝɞɑɕ ɖɚɜɚəɌɜəɚɕ ɌəɌɞɚɘɔɔ ɔ ɛɃȶȮ əɌ ɜɌɓɎɔɞɔɑ 

ȸȽȺ ɔ ɜɌɓɘɑɜ ȴȸ əɑɐɚɝɞɌɞɚɣəɚ ɔɓɟɣɑəɚ.  

ɂɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. 

ȴɓɟɣɑəɔɑ ɎɓɌɔɘɚɝɎɫɓɔ ɡɌɜɌɖɞɑɜɔɝɞɔɖ 

ɚɝɞɜɚɏɚ ɔəɠɌɜɖɞɌ ɘɔɚɖɌɜɐɌ ɝ ɛɚɐɦɑɘɚɘ ɝɑɏ-

ɘɑəɞɌ ST (ɜɌɓɘɑɜ ɔəɠɌɜɖɞɌ, ɘɔɖɜɚɝɚɝɟɐɔɝɞɌɫ 

ɚɍɝɞɜɟɖɢɔɫ) ɛɚ ɐɌəəɧɘ ȸȼȾ ɝɑɜɐɢɌ ɝ ɖɚəɞɜɌ-

ɝɞɔɜɚɎɌəɔɑɘ ɝ ɚɝɚɍɑəəɚɝɞɫɘɔ ɖɚɜɚəɌɜəɚɕ ɌəɌ-

ɞɚɘɔɔ ɔ ɣɜɑɝɖɚɒəɚɏɚ ɖɚɜɚəɌɜəɚɏɚ ɎɘɑɤɌɞɑɗɨ-

ɝɞɎɌ. 

ȸɑɞɚɐɧ. 

Ȯ ɔɝɝɗɑɐɚɎɌəɔɑ ɍɧɗɔ Ɏɖɗɪɣɑəɧ 52 ɍɚɗɨ-

əɧɡ ɝ ɛɑɜɎɧɘ ɚɝɞɜɧɘ ȴȸɛST əɑ ɛɚɓɐəɑɑ 48 ɣ 

ɚɞ əɌɣɌɗɌ ɓɌɍɚɗɑɎɌəɔɫ. Ȱɗɫ ɐɔɌɏəɚɝɞɔɖɔ ɚɝɞɜɚ-

ɏɚ ȴȸɛST ɔɝɛɚɗɨɓɚɎɌəɧ ɉȶȯ ɖɜɔɞɑɜɔɔ, ɛɜɔɎɑ-

ɐɑəəɧɑ Ɏ ɣɑɞɎɑɜɞɚɘ ɟəɔɎɑɜɝɌɗɨəɚɘ ɚɛɜɑɐɑɗɑ-

əɔɔ ȴȸ [4].  

Ȯɝɑɘ ɍɚɗɨəɧɘ Ɏ ɩɖɝɞɜɑəəɚɘ ɛɚɜɫɐɖɑ ɛɜɚ-

ɎɚɐɔɗɌɝɨ ȶȬȯ ɔ ɛɃȶȮ əɌ ɔəɠɌɜɖɞ-ɝɎɫɓɌəəɚɕ 

ɖɚɜɚəɌɜəɚɕ Ɍɜɞɑɜɔɔ. ȺɢɑəɔɎɌɗɔɝɨ ɝɜɚɖɔ ɚɞ 

ɘɚɘɑəɞɌ əɌɣɌɗɌ ɍɚɗɑɎɚɏɚ ɝɔəɐɜɚɘɌ ɐɚ ɛɜɚɎɑɐɑ-

əɔɫ ɜɑɛɑɜɠɟɓɔɚəəɚɕ ɞɑɜɌɛɔɔ, ɖɌɖɌɫ Ɍɜɞɑɜɔɫ 

ɫɎɗɫɑɞɝɫ ɔəɠɌɜɖɞ-ɝɎɫɓɌəəɚɕ, ɑɑ ɛɜɚɡɚɐɔɘɚɝɞɨ. 

Ȯɝɑ ɛɌɢɔɑəɞɧ ɛɚɗɟɣɌɗɔ ɚɛɞɔɘɌɗɨəɟɪ ɘɑɐɔɖɌ-

ɘɑəɞɚɓəɟɪ ɞɑɜɌɛɔɪ ɝɚɏɗɌɝəɚ ɌɖɞɟɌɗɨəɧɘ ɜɑɖɚ-

ɘɑəɐɌɢɔɫɘ ɛɚ ȺȶȽ ɝ ɛɚɐɦɑɘɚɘ ɝɑɏɘɑəɞɌ ST [5].  

 ȹɌ 3-7-ɑ ɝɟɞɖɔ ɎɧɛɚɗəɫɗɌɝɨ ȸȼȾ ɝɑɜɐɢɌ 

ɝ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ əɌ ɝɎɑɜɡɛɜɚɎɚɐɫɥɑɘ ȸȼ-

ɞɚɘɚɏɜɌɠɑ ɝ əɌɛɜɫɒɑəəɚɝɞɨɪ ɘɌɏəɔɞəɚɏɚ ɛɚɗɫ 

1,5 Ⱦɗ (Magneton Avanto).  

 ȭɑɝɖɚəɞɜɌɝɞəɌɫ ɣɌɝɞɨ ɎɖɗɪɣɌɗɌ:  

ð ɖɔəɚ-ȸȼȾ Ɏ ɝɞɌəɐɌɜɞəɧɡ ɛɜɚɑɖɢɔɫɡ (2- 

ɔ 4-ɖɌɘɑɜəɌɫ ɐɗɔəəɧɑ ɚɝɔ, ɖɚɜɚɞɖɌɫ ɚɝɨ ȷȲ) ɝ 

ɚɢɑəɖɚɕ ȶȰȺȷȲ, ȶȽȺ ȷȲ, ɀȮȷȲ, ɚɢɑəɖɚɕ 

əɌɜɟɤɑəɔɕ ɗɚɖɌɗɨəɚɕ ɝɚɖɜɌɞɔɘɚɝɞɔ Ɏ 17 ɝɑɏ-

ɘɑəɞɌɡ ȷȲ; 

ð Ⱦ2-ɎɓɎɑɤɑəəɧɑ ɔɓɚɍɜɌɒɑəɔɫ Ɏ ɞɑɡ ɒɑ 

ɛɜɚɑɖɢɔɫɡ ɐɗɫ ɚɢɑəɖɔ ɚɞɑɖɌ ɘɔɚɖɌɜɐɌ (ɛɚɎɧ-

ɤɑəɔɑ ȴȽ ɍɚɗɑɑ ɣɑɘ Ɏ 2 ɜɌɓɌ ɛɚ ɝɜɌɎəɑəɔɪ ɝ 

əɑɛɚɎɜɑɒɐɑəəɧɘ ɘɔɚɖɌɜɐɚɘ). 

Ȱɗɫ ɛɜɚɎɑɐɑəɔɫ ɖɚəɞɜɌɝɞəɚɕ ɣɌɝɞɔ ɔɝ-

ɛɚɗɨɓɚɎɌɗɝɫ ɏɌɐɚɗɔəɔɕ-ɝɚɐɑɜɒɌɥɔɕ ɖɚəɞɜɌɝɞ-

əɧɕ ɛɜɑɛɌɜɌɞ (ɏɌɐɚɍɟɞɜɚɗ, ɖɚɘɛɌəɔɫ ȭɌɕɑɜ) Ɏ 

ɐɚɓɑ 0,15 ɘɘɚɗɨ/ɖɏ ɎɑɝɌ ɍɚɗɨəɚɏɚ.  

ȶɚəɞɜɌɝɞəɌɫ ɣɌɝɞɨ ɎɖɗɪɣɌɗɌ: 

ð ɜɌəəɑɑ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑ (ɣɑɜɑɓ 2 ɘɔəɟ-

ɞɧ ɛɚɝɗɑ ɎəɟɞɜɔɎɑəəɚɏɚ ɎɎɑɐɑəɔɫ ɖɚəɞɜɌɝɞəɚɏɚ 

ɛɜɑɛɌɜɌɞɌ); 

ð ɚɞɝɜɚɣɑəəɚɑ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑ (ɣɑɜɑɓ 10 

ð 20 ɘɔəɟɞ ɛɚɝɗɑ ɎəɟɞɜɔɎɑəəɚɏɚ ɎɎɑɐɑəɔɫ ɖɚə-

ɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ).  

ȿɣɌɝɞɖɔ, əɌɖɚɛɔɎɤɔɑ ɖɚəɞɜɌɝɞəɧɕ ɛɜɑ-

ɛɌɜɌɞ, ɜɌɝɢɑəɔɎɌɗɔɝɨ ɖɌɖ ɓɚəɧ ɚɝɞɜɚɏɚ ɔɗɔ 

ɡɜɚəɔɣɑɝɖɚɏɚ ɛɚɎɜɑɒɐɑəɔɫ ɘɔɚɖɌɜɐɌ (Ɏ ɓɌɎɔ-

ɝɔɘɚɝɞɔ ɚɞ əɌɗɔɣɔɫ ɚɞɑɖɌ ɛɚ ɐɌəəɧɘ Ⱦ2-

ɎɓɎɑɤɑəəɧɡ ɔɓɚɍɜɌɒɑəɔɕ). ȳɚəɧ ɝəɔɒɑəəɚɕ 

ɔəɞɑəɝɔɎəɚɝɞɔ ȸȼ-ɝɔɏəɌɗɌ, ɜɌɝɛɚɗɚɒɑəəɧɑ 

Ɏəɟɞɜɔ ɚɍɗɌɝɞɔ, əɌɖɚɛɔɎɤɑɕ ɖɚəɞɜɌɝɞəɧɕ ɛɜɑ-

ɛɌɜɌɞ, ɜɌɝɢɑəɔɎɌɗɔɝɨ ɖɌɖ ȸȽȺ. Ȱɗɫ ɛɜɚɎɑɐɑ-

əɔɫ ɞɖɌəɑɎɚɏɚ ɌəɌɗɔɓɌ ɔɓɚɍɜɌɒɑəɔɕ ɔɝɛɚɗɨɓɚ-

ɎɌɗɌɝɨ ɛɜɚɏɜɌɘɘɌ CVI-42 (circle cardiovascular 

imaging). ȺɢɑəɔɎɌɗɔɝɨ ɜɌɓɘɑɜ ȴȸ, ȸȽȺ, ɀȮȷȲ. 

ȹɌ ɚɝəɚɎɑ ɌəɌɗɔɓɌ ɔəɞɑəɝɔɎəɚɝɞɔ ȸȼ-ɝɔɏəɌɗɌ Ɏ 

ɓɚəɑ ɛɚɎɜɑɒɐɑəɔɫ ɐɚɗɫ əɑɖɜɚɓɌ ɚɛɜɑɐɑɗɫɗɌɝɨ 

ɖɌɖ ɓɚəɌ ɝ ɔəɞɑəɝɔɎəɚɝɞɨɪ ɝɔɏəɌɗɌ ɍɚɗɑɑ 5 

ɝɞɌəɐɌɜɞəɧɡ ɚɞɖɗɚəɑəɔɕ Ɏ ɝɜɌɎəɑəɔɔ ɝ əɑɛɚ-

Ɏɜɑɒɐɑəəɧɘ ɘɔɚɖɌɜɐɚɘ. 

ȽɞɌɞɔɝɞɔɣɑɝɖɔɕ ɌəɌɗɔɓ. 

ȽɞɌɞɔɝɞɔɣɑɝɖɔɕ ɌəɌɗɔɓ ɐɌəəɧɡ ɛɜɚɎɚɐɔɗ-

ɝɫ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɛɜɚɏɜɌɘɘɧ SPSS-statistics 

26. Ȼɚɗɟɣɑəəɧɑ ɐɌəəɧɑ ɍɧɗɔ ɛɜɚɎɑɜɑəɧ əɌ 

əɚɜɘɌɗɨəɚɝɞɨ ɜɌɝɛɜɑɐɑɗɑəɔɫ ɝ ɛɚɘɚɥɨɪ ɖɜɔɞɑ-

ɜɔɫ ȶɚɗɘɚɏɚɜɚɎɌ-ȽɘɔɜəɚɎɌ ɝ ɛɚɛɜɌɎɖɚɕ ȷɔɗ-

ɗɔɑɠɚɜɝɌ. Ȱɗɫ ɚɛɜɑɐɑɗɑəɔɫ ɓɌɎɔɝɔɘɚɝɞɔ ɘɑɒɐɟ 

ɖɚɗɔɣɑɝɞɎɑəəɧɘɔ ɛɑɜɑɘɑəəɧɘɔ, ɔɘɑɎɤɔɘɔ 

əɚɜɘɌɗɨəɚɑ ɜɌɝɛɜɑɐɑɗɑəɔɑ, ɔ ɍɔəɌɜəɧɘɔ ɛɑɜɑ-

ɘɑəəɧɘɔ ɔɝɛɚɗɨɓɚɎɌɗɝɫ t-ɖɜɔɞɑɜɔɕ ȽɞɨɪɐɑəɞɌ. 

Ȱɗɫ ɌəɌɗɔɓɌ ɓɌɎɔɝɔɘɚɝɞɔ ɘɑɒɐɟ ɖɚɗɔɣɑɝɞɎɑə-

əɧɘɔ ɛɑɜɑɘɑəəɧɘɔ ɔ ɛɜɚɎɚɐɔɗɝɫ ɌəɌɗɔɓ ɘɑɞɚ-

ɐɚɘ ɛɌɜəɚɕ ɗɔəɑɕəɚɕ ɜɑɏɜɑɝɝɔɔ. Ȱɗɫ ɌəɌɗɔɓɌ 

əɚɘɔəɌɗɨəɧɡ ɛɑɜɑɘɑəəɧɡ ɔɝɛɚɗɨɓɚɎɌɗɔɝɨ ɖɜɔ-

ɞɑɜɔɕ ɡɔ-ɖɎɌɐɜɌɞ ȻɔɜɝɚəɌ, ɖɜɔɞɑɜɔɕ ɀɔɤɑɜɌ, 

ȺɄ. Ȱɗɫ ɖɌɒɐɚɕ ɔɓ ɛɜɚɎɑɜɫɑɘɧɡ ɏɔɛɚɞɑɓ ɝɞɌ-

ɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɧɘɔ ɜɌɓɗɔɣɔɫ ɛɜɔɓəɌɎɌɗɔɝɨ 

ɛɜɔ ɜ<0,05. 

ȻɜɚɎɑɐɑəəɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɝɚɚɞɎɑɞɝɞɎɟɑɞ 

ɛɚɗɚɒɑəɔɫɘ Ɂɑɗɨɝɔəɝɖɚɕ ɐɑɖɗɌɜɌɢɔɔ Ȯɝɑɘɔɜ-

əɚɕ ɘɑɐɔɢɔəɝɖɚɕ ɌɝɝɚɢɔɌɢɔɔ ɔ ɍɧɗɚ ɚɐɚɍɜɑəɚ 

ɗɚɖɌɗɨəɧɘ ɩɞɔɣɑɝɖɔɘ ɖɚɘɔɞɑɞɚɘ ȹȸȴɂ ɖɌɜ-

ɐɔɚɗɚɏɔɔ. Ȯɝɑɘɔ ɔɝɝɗɑɐɟɑɘɧɘɔ ɛɌɢɔɑəɞɌɘɔ 

ɍɧɗɚ ɝɌɘɚɝɞɚɫɞɑɗɨəɚ ɛɚɐɛɔɝɌəɚ ɐɚɍɜɚɎɚɗɨəɚɑ 

ɔəɠɚɜɘɔɜɚɎɌəəɚɑ ɝɚɏɗɌɝɔɑ əɌ ɟɣɌɝɞɔɑ Ɏ ɔɝɝɗɑ-

ɐɚɎɌəɔɔ. 

 ȼɑɓɟɗɨɞɌɞɧ. 

 Ƚɜɑɐəɔɕ ɎɚɓɜɌɝɞ ɍɚɗɨəɧɡ, Ɏɖɗɪɣɑəəɧɡ Ɏ  

ȹ 
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ȼɔɝ. 1 (Fig. 1) 

ȼɔɝ. 1.      ȸȼȾ ɝɑɜɐɢɌ ɝ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ. 

ȭɚɗɨəɚɕ ɝ Ⱥȴȸ ɝ ɛɚɐɦɑɘɚɘ ɝɑɏɘɑəɞɌ ST, 5-ɑ ɝɟɞɖɔ ɚɞ əɌɣɌɗɌ ɓɌɍɚɗɑɎɌəɔɫ, Ɏɝɑ ɔɓɚɍɜɌɒɑəɔɫ ɛɚ ɖɚɜɚɞɖɚɕ ɚɝɔ 

ȷȲ. Ȭ ð ɖɔəɚ ȸȼȾ Ȯ ð Ⱦ2Ȯȴ. Ƚɞɜɑɗɖɚɕ ɟɖɌɓɌəɌ ɓɚəɌ ɚɞɑɖɌ ɘɔɚɖɌɜɐɌ. Ƚ ð ɜɌəəɑɑ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑ. Ⱦɚɗɝɞɚɕ 

ɝɞɜɑɗɖɚɕ ɚɞɘɑɣɑəɌ ɓɚəɌ Ⱥȴȸ, ɞɚəɖɚɕ ð ɓɚəɌ ȸȽȺ. D ð ɚɞɝɜɚɣɑəəɚɑ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑ. Ⱦɚɗɝɞɚɕ ɝɞɜɑɗɖɚɕ ɚɞ-

ɘɑɣɑəɌ ɓɚəɌ Ⱥȴȸ, ɞɚəɖɚɕ ð ɓɚəɌ ȸȽȺ.. 

Fig. 1.   MRI with contrast enhancement.  

Patient with ST -elevation AMI, day 5 from the onset of symptoms. All images ð short axis of LV.  Ȭ ð cine MRI. Ȯ ð 

Ⱦ2-weighted imaging. Arrow indicates the zone of myocardial oedema. Ƚ ð early gadolinium enhancement. The 

thick arrow indicates acute myocardial infarction zone, the thin arrow indicates zone of MVO.D ð late gadolinium 

enhancement. The thick arrow indicates acute myocardial infarction zone, the thin arrow indicates zone of MVO.  

ȾɌɍɗɔɢɌ ʈ1.     ɁɌɜɌɖɞɑɜɔɝɞɔɖɌ ɏɜɟɛɛɧ. 
ʄʫʞʩʢʦʡ ʧʦʣ, n (%) 44 (84,62) 

ʉʨʝʜʥʠʡ ʚʦʟʨʘʩʪ 59,09 Ñ 7,70 ʣʝʪ 

ɸʢʪʠʚʥʳʝ ʢʫʨʠʣʴʱʠʢʠ, n (%) 34 (65,38) 

ɻʠʧʝʨʪʦʥʠʯʝʩʢʘʷ ʙʦʣʝʟʥʴ, n (%) 40 (77) 

ʆʞʠʨʝʥʠʝ (ʀʄʊ >30ʢʛ\ʤĮ), n (%) 22 (42)  

ʈʝʚʘʩʢʫʣʷʨʠʟʘʮʠʷ ʤʠʦʢʘʨʜʘ ʚ ʘʥʘʤʥʝʟʝ,   n (%) 0 

ʆʪʷʛʦʱʝʥʥʳʡ ʩʝʤʝʡʥʳʡ ʘʥʘʤʥʝʟ (ʀɹʉ ʫ ʨʦʜʩʪʚʝʥʥʠʢʦʚ 1-ʡ ʣʠʥʠʠ: ʤʫʞʯʠʥʳ ʜʦ 55 ʣʝʪ, ʞʝʥʱʠʥʳ 

ʜʦ 60 ʣʝʪ), n (%) 

2 (3,85) 

ʉʘʭʘʨʥʳʡ ʜʠʘʙʝʪ 2 ʪʠʧʘ, n (%) 26 (50) 

ʉʪʘʙʠʣʴʥʘʷ ʩʪʝʥʦʢʘʨʜʠʷ ʚ ʘʥʘʤʥʝʟʝ, n (%) 7 (13,46) 

ʉʪʝʥʦʢʘʨʜʠʷ ʚ ʪʝʯʝʥʠʝ 1 ʤʝʩʷʮʘ ʜʦ ʆʀʄ, n (%) 10 (19,23) 

ʆʪʩʫʪʩʪʚʠʝ ʘʥʘʤʥʝʟʘ ʀɹʉ, n (%) 38 (73,08) 

ʄʝʜʠʘʥʘ ʚʨʝʤʝʥʠ ʦʪ ʥʘʯʘʣʘ ʟʘʙʦʣʝʚʘʥʠʷ ʜʦ ʧʏʂɺ 3 ʯ 

ɼʦʛʦʩʧʠʪʘʣʴʥʘʷ ʪʨʦʤʙʦʣʠʪʠʯʝʩʢʘʷ ʪʝʨʘʧʠʷ, n (%) 1 (1,9) 

 

ʀʉɸ 

ʇʅɸ, n (%) 28 (53,82) 

ʇʂɸ, n (%) 15 (30) 

ʆɸ, n (%) 3 (7) 

ʉʦʩʪʦʷʥʠʝ 

ʀʉɸ 

ʇʦʣʥʘʷ ʦʢʢʣʶʟʠʷ (%) 19 (38) 

ʇʨʦʭʦʜʠʤʘʷ ʀʉɸ (%) 32 (62) 

ʌɺ >40%, n (%) 49 (96) 

ɻʦʩʧʠʪʘʣʴʥʘʷ ʩʤʝʨʪʥʦʩʪʴ, n (%) 1 (1,9) 

ʇʨʠʤʝʯʘʥʠʝ: ʀʄʊ ï ʠʥʜʝʢʩ ʤʘʩʩʳ ʪʝʣʘ, ʧʏʂɺ ï ʧʝʨʚʠʯʥʦʝ ʯʨʝʩʢʦʞʥʦʝ ʢʦʨʦʥʘʨʥʦʝ ʚʤʝʰʘʪʝʣʴʩʪʚʦ, ʀʉɸ ï ʠʥʬʘʨʢʪ-ʩʚʷʟʘʥʥʘʷ  

ʘʨʪʝʨʠʷ, ʇʅɸ ï ʧʝʨʝʜʥʷʷ ʥʠʩʭʦʜʷʱʘʷ ʘʨʪʝʨʠʷ, ʇʂɸ ï ʧʨʘʚʘʷ ʢʦʨʦʥʘʨʥʘʷ ʘʨʪʝʨʠʷ, ʆɸ ï ʦʛʠʙʘʶʱʘʷ ʘʨʪʝʨʠʷ, ʌɺ ï ʬʨʘʢʮʠʷ  

ʚʳʙʨʦʩʘ. 
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ȭɚɗɨəɚɕ ɝ Ⱥȴȸ ɝ ɛɚɐɦɑɘɚɘ ɝɑɏɘɑəɞɌ ST, 

5-ɑ ɝɟɞɖɔ ɚɞ əɌɣɌɗɌ ɓɌɍɚɗɑɎɌəɔɫ, Ɏɝɑ ɔɓɚɍɜɌɒɑ-

əɔɫ ɛɚ ɖɚɜɚɞɖɚɕ ɚɝɔ ȷȲ.  

Ȭ ð ɖɔəɚ ȸȼȾ  

Ȯ ð Ⱦ2Ȯȴ. Ƚɞɜɑɗɖɚɕ ɟɖɌɓɌəɌ ɓɚəɌ ɚɞɑɖɌ 

ɘɔɚɖɌɜɐɌ.  

Ƚ ð ɜɌəəɑɑ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑ. Ⱦɚɗɝɞɚɕ 

ɝɞɜɑɗɖɚɕ ɚɞɘɑɣɑəɌ ɓɚəɌ Ⱥȴȸ, ɞɚəɖɚɕ ð ɓɚəɌ 

ȸȽȺ. D ð ɚɞɝɜɚɣɑəəɚɑ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑ. Ⱦɚɗ-

ɝɞɚɕ ɝɞɜɑɗɖɚɕ ɚɞɘɑɣɑəɌ ɓɚəɌ Ⱥȴȸ, ɞɚəɖɚɕ ð ɓɚ-

əɌ ȸȽȺ.ɘɟɒɣɔəɧ ɝɚɝɞɌɎɔɗɔ 85%.  ȿ Ɏɝɑɡ ɍɚɗɨ-

əɧɡ ɜɑɛɑɜɠɟɓɔɚəəɌɫ ɞɑɜɌɛɔɫ ɚɝɟɥɑɝɞɎɗɫɗɌɝɨ 

ɛɚɝɜɑɐɝɞɎɚɘ ɛɃȶȮ. ȸɑɐɔɌəɌ Ɏɜɑɘɑəɔ ɛɜɚɎɑɐɑ-

əɔɫ ɛɃȶȮ ɚɞ əɌɣɌɗɌ ɝɔɘɛɞɚɘɚɎ ɝɚɝɞɌɎɗɫɗɌ 3 ɣ. 

ɁɌɜɌɖɞɑɜɔɝɞɔɖɌ ɏɜɟɛɛɧ ɛɜɑɐɝɞɌɎɗɑəɌ Ɏ ɞɌɍɗɔ-

ɢɑ 1.  

ȻɌɢɔɑəɞɧ ɍɧɗɔ ɜɌɓɐɑɗɑəɧ əɌ ɐɎɑ ɏɜɟɛɛɧ 

Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɘɑɐɔɌəɧ ɛɜɚɎɑɐɑəɔɫ ɜɑɛɑɜ-

ɠɟɓɔɚəəɚɕ ɞɑɜɌɛɔɔ (3ɣ). Ȯ ɛɑɜɎɟɪ ɏɜɟɛɛɟ Ɏɡɚ-

ɐɔɗɔ ɛɌɢɔɑəɞɧ, ɟ ɖɚɞɚɜɧɡ ɛɃȶȮ ɍɧɗɚ ɛɜɚɎɑɐɑ-

əɚ Ó3ɣ ɚɞ əɌɣɌɗɌ ɝɔɘɛɞɚɘɚɎ, Ɏɚ Ɏɞɚɜɟɪ ð ɛɌɢɔ-

ɑəɞɧ, ɟ ɖɚɞɚɜɧɡ ɜɑɎɌɝɖɟɗɫɜɔɓɌɢɔɫ ɚɝɟɥɑɝɞɎɗɫ-

ɗɌɝɨ <3ɣ ɚɞ əɌɣɌɗɌ ɝɔɘɛɞɚɘɚɎ. Ȯ ɚɍɑɔɡ ɏɜɟɛɛɌɡ 

ɀȮ ɛɚ ɐɌəəɧɘ ȸȼȾ ɐɚɝɞɚɎɑɜəɚ əɑ ɚɞɗɔɣɌɗɌɝɨ 

(49,0 Ñ 11,0%, Ɏ ɏɜɟɛɛɑ, ɏɐɑ ɛɃȶȮ ɛɜɚɎɚɐɔɗɚɝɨ 

Ó3ɣ ɚɞ əɌɣɌɗɌ ɝɔɘɛɞɚɘɚɎ, 45,7 Ñ 10,5% Ɏ ɏɜɟɛɛɑ 

ɍɚɗɑɑ ɜɌəəɑɕ ɜɑɎɌɝɖɟɗɫɜɔɓɌɢɔɔ, ɜ=0,2).  ȼɌɓɘɑɜ 

ɔəɠɌɜɖɞɌ, ɛɚ ɐɌəəɧɘ ȸȼȾ, ɍɧɗ ɐɚɝɞɚɎɑɜəɚ 

ɍɚɗɨɤɑ Ɏ ɏɜɟɛɛɑ, ɏɐɑ ɛɃȶȮ Ɏɧɛɚɗəɫɗɚɝɨ Ó3ɣ ɚɞ 

əɌɣɌɗɌ ɝɔɘɛɞɚɘɚɎ, ɔ ɝɚɝɞɌɎɔɗ 18.1 Ñ 1.7% ɚɞ 

ɘɌɝɝɧ ȷȲ ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɏɜɟɛɛɚɕ ɝ ɍɚɗɑɑ ɜɌə-

əɑɕ ɜɑɎɌɝɖɟɗɫɜɔɓɌɢɔɔ (10.9 Ñ 1.9%, ɜ=0,009). 

ȼɌɓɘɑɜ ȸȽȺ ɞɌɖɒɑ ɍɧɗ ɍɚɗɨɤɑ Ɏ ɏɜɟɛɛɑ ɍɚɗɑɑ 

ɛɚɓɐəɑɏɚ ɛɜɚɎɑɐɑəɔɫ ɛɃȶȮ (2.6 Ñ 0.64% vs 0.03 

Ñ 0.3% Ɏ ɏɜɟɛɛɑ ɜɌəəɑɕ ɜɑɎɌɝɖɟɗɫɜɔɓɌɢɔɔ, 

ɜ=0,027) (ɞɌɍɗ. 2).   

Ȼɜɔ ɌəɌɗɔɓɑ ɎɓɌɔɘɚɝɎɫɓɔ ɜɌɓɘɑɜɌ ȴȸ ɔ 

ɔəɠɌɜɖɞ-ɝɎɫɓɌəəɚɕ Ɍɜɞɑɜɔɔ ɛɚɜɌɒɑəɔɑ ȻȹȬ ɛɚ 

ɝɜɌɎəɑəɔɪ ɝ ɛɜɌɎɚɕ ɖɚɜɚəɌɜəɚɕ Ɍɜɞɑɜɔɑɕ 

(ȻȶȬ) ɔ ɚɏɔɍɌɪɥɑɕ Ɍɜɞɑɜɔɔ (ȺȬ) ɌɝɝɚɢɔɔɜɚɎɌ-

ɗɚɝɨ ɝ ɟɎɑɗɔɣɑəɔɑɘ ɜɌɓɘɑɜɌ ȴȸ, p=0,02 (ɞɌɍɗ. 

3). 

ȺɐəɌɖɚ, əɑɓɌɎɔɝɔɘɚ ɚɞ Ɏɜɑɘɑəɔ ɜɑɎɌɝɖɟ-

ɗɫɜɔɓɌɢɔɔ, ɜɌɓɘɑɜ ȴȸ ɍɧɗ ɘɑəɨɤɑ Ɏ ɛɚɐɏɜɟɛ-

ɛɑ, ɏɐɑ ɌəɏɔɚɏɜɌɠɔɣɑɝɖɔ ɝɚɝɞɚɫəɔɑ ȴȽȬ ɜɌɝɢɑ-

əɔɎɌɗɚɝɨ ɖɌɖ əɑɛɚɗəɌɫ ɚɖɖɗɪɓɔɫ. Ȯ ɚɢɑəɔɎɌɑ-

ɘɚɕ ɏɜɟɛɛɑ ɟ 18 ɣɑɗɚɎɑɖ (38%) ɚɞɘɑɣɌɗɚɝɨ ɚɞ-

ɝɟɞɝɞɎɔɑ ɛɚɗəɚɕ ɚɖɖɗɪɓɔɔ ȴȽȬ ɛɚ ɐɌəəɧɘ ȶȬȯ 

ɔ ɞɚɗɨɖɚ ɟ 7 ɔɓ əɔɡ (43%) ɚɞɘɑɣɌɗɔɝɨ ɛɜɔɓəɌɖɔ 

ɝɛɚəɞɌəəɚɕ ɜɑɛɑɜɠɟɓɔɔ əɌ ɉȶȯ (ɝəɔɒɑəɔɑ ɩɗɑ- 

ȾɌɍɗɔɢɌ ʈ2.  ȮɓɌɔɘɚɝɎɫɓɨ ɜɌɓɘɑɜɚɎ ɔəɠɌɜɖɞɌ ɔ ɘɔɖɜɚɝɚɝɟɐɔɝɞɚɕ ɚɍɝɞɜɟɖɢɔɔ ɔ 

Ɏɜɑɘɑəɔ ɛɜɚɎɑɐɑəɔɫ ɛɑɜɎɔɣəɚɏɚ ɣɜɑɝɖɚɒəɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ. 

 

ʇʦʢʘʟʘʪʝʣʴ 

ɺʨʝʤʷ ʦʪ ʥʘʯʘʣʘ ʙʦʣʝʚʦʛʦ ʩʠʥʜʨʦʤʘ ʜʦ ʧʨʦʚʝʜʝʥʠʷ ʧʏʂɺ 

Ó 3ʯ < 3ʯ         ʨ 

ʄÑm 95% ɼʀ ʄÑm 95% ɼʀ 

ʈʘʟʤʝʨ ʀʄ 18.1Ñ1.7 14.7 ï 21.6 10.9Ñ1.9 6.9 ï 14.9 0.009 

ʈʘʟʤʝʨ ʄʉʆ 2,6Ñ0.64 1.25 ï 3.9 0.93Ñ0.3 0.31 ï *61.56 0.027 

ʇʨʠʤʝʯʘʥʠʝ: ʧʏʂɺ ï ʧʝʨʚʠʯʥʦʝ ʯʨʝʩʢʦʞʥʦʝ ʢʦʨʦʥʘʨʥʦʝ ʚʤʝʰʘʪʝʣʴʩʪʚʦ, ʀʄ ï ʠʥʬʘʨʢʪ ʤʠʦʢʘʨʜʘ, ʄʉʆ ï ʤʠʢ-

ʨʦʩʦʩʫʜʠʩʪʘʷ ʦʙʩʪʨʫʢʮʠʷ 

 

   
 

ȾɌɍɗɔɢɌ ʈ3. ȮɓɌɔɘɚɝɎɫɓɨ ɜɌɓɘɑɜɌ ɔəɠɌɜɖɞɌ ɘɔɚɖɌɜɐɌ ɔ ɔəɠɌɜɖɞ-ɝɎɫɓɌəəɚɕ Ɍɜɞɑ-

ɜɔɔ. 
 

ʇʦʢʘʟʘʪʝʣʴ 

ʃʦʢʘʣʠʟʘʮʠʷ ʧʦʨʘʞʝʥʠʷ 

ʇʅɸ ʇʂɸ+ʆɸ ʨ 

ʄÑm 95% ɼʀ ʄÑm 95% ɼʀ 

ʈʘʟʤʝʨ ʀʄ 16.97Ñ3.3 9.74 ï 24.2 12.05Ñ1.4 8.8 ï 15.2 0.02 

ʈʘʟʤʝʨ ʄʉʆ 2.05Ñ0.54 2.06 ï 5.0 1.81Ñ0.67 0.59 ï 3.3 0.7 

ʇʨʠʤʝʯʘʥʠʝ: ʇʅɸ ï ʧʝʨʝʜʥʷʷ ʥʠʩʭʦʜʷʱʘʷ ʘʨʪʝʨʠʷ, ʇʂɸ ï ʧʨʘʚʘʷ ʢʦʨʦʥʘʨʥʘʷ ʘʨʪʝʨʠʷ, ʆɸ ï ʦʛʠʙʘʶʱʘʷ ʘʨʪʝʨʠʷ, ʀʄ ï ʠʥ-

ʬʘʨʢʪ ʤʠʦʢʘʨʜʘ, ʄʉʆ  ï ʤʠʢʨʦʩʦʩʫʜʠʩʪʘʷ ʦʙʩʪʨʫʢʮʠʷ 
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ȼɔɝ. 2 (Fig. 2) 

ȼɔɝ. 2.       ȻɌɢɔɑəɞ ȶ., 56 ɗɑɞ.  

ȾɜɚɘɍɚɞɔɣɑɝɖɌɫ ɚɖɖɗɪɓɔɫ ȻȹȬ Ɏ ɛɜɚɖɝɔɘɌɗɨəɚɘ ɝɑɏɘɑəɞɑ, ɛɑɜɎɔɣəɚɑ ɖɚɜɚəɌɜəɚɑ ɎɘɑɤɌɞɑɗɨɝɞɎɚ ɣɑɜɑɓ 145 

ɘɔə ɚɞ əɌɣɌɗɌ ɓɌɍɚɗɑɎɌəɔɫ. Ȭ ð ɔɝɡɚɐəɌɫ ɌəɏɔɚɏɜɌɘɘɌ ɍɚɗɨəɚɏɚ ȶ. ȾɜɚɘɍɚɞɔɣɑɝɖɌɫ ɚɖɖɗɪɓɔɫ ȻȹȬ (ɝɞɜɑɗɖɌ). 

Ȯ ð ȸȼȾ, ɖɚɜɚɞɖɌɫ ɚɝɨ ȷȲ, ɚɞɝɜɚɣɑəəɚɑ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑ. ȳɚəɧ Ⱥȴȸ (ɤɔɜɚɖɌɫ ɝɞɜɑɗɖɌ) ɔ ȸȽȺ (ɟɓɖɌɫ 

ɝɞɜɑɗɖɌ). Ƚ ð ɐɔɌɏɜɌɘɘɌ, ɚɞɜɌɒɌɪɥɌɫ ɞɜɌəɝɘɟɜɌɗɨəɚɑ ɜɌɝɛɜɚɝɞɜɌəɑəɔɑ əɑɖɜɚɓɌ ɘɔɚɖɌɜɐɌ ɛɚ ɝɞɑɛɑəɔ 

əɌɖɚɛɗɑəɔɫ ɛɜɑɛɌɜɌɞɌ ɏɌɐɚɗɔəɔɫ (0-100%).  

Fig. 2.    Patient K., 56 y ears old.  

Thrombotic occlusion of the LAD in the proximal segment, pPCI 145 minutes after the onset of the disease. A - 

initial angiogram of patient K. The arrow indicates thrombotic occlusion of the LAD. B - MRI, LV short axis, de-

layed contrast enhanceme nt. The arrows indicate the AMI and MVO zones. C - diagram showing the transmural 

spread of myocardial necrosis according to the degree of accumulation of gadolinium (0 -100%).  

 

ȼɔɝ. 3 (Fig. 3) 

ȼɔɝ. 3.     ȻɌɢɔɑəɞɖɌ Ȭ., 80 ɗɑɞ.   

ȽɟɍɞɚɞɌɗɨəɧɕ ɝɞɑəɚɓ ȻȹȬ Ɏ ɝɜɑɐəɑɘ ɝɑɏɘɑəɞɌ ɝ ɛɜɔɓəɌɖɌɘɔ ɛɜɔɝɞɑəɚɣəɚɏɚ ɞɜɚɘɍɚɓɌ. ȮɘɑɤɌɞɑɗɨɝɞɎɚ ɣɑɜɑɓ 

80 ɘɔə ɚɞ əɌɣɌɗɌ ɓɌɍɚɗɑɎɌəɔɫ. Ȭ ð ɔɝɡɚɐəɌɫ ɌəɏɔɚɏɜɌɘɘɌ ɛɌɢɔɑəɞɖɔ Ȭ. ȽɟɍɞɚɞɌɗɨəɧɕ ɝɞɑəɚɓ Ɏ ɝɜɑɐəɑɘ ɝɑɏ-

ɘɑəɞɑ ȻȹȬ (ɝɞɜɑɗɖɌ).  Ȯ ð ȸȼȾ, ɖɚɜɚɞɖɌɫ ɚɝɨ ȷȲ, ɚɞɝɜɚɣɑəəɚɑ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑ. ȳɚəɌ Ⱥȴȸ (ɝɞɜɑɗɖɌ). Ƚ ð 

ɐɔɌɏɜɌɘɘɌ, ɚɞɜɌɒɌɪɥɌɫ ɞɜɌəɝɘɟɜɌɗɨəɚɑ ɜɌɝɛɜɚɝɞɜɌəɑəɔɑ əɑɖɜɚɓɌ ɘɔɚɖɌɜɐɌ ɛɚ ɝɞɑɛɑəɔ əɌɖɚɛɗɑəɔɫ ɛɜɑɛɌ-

ɜɌɞɌ ɏɌɐɚɗɔəɔɫ (0-100%).  

Fig. 3.     Patient A., 80 years old.   

Critical stenosis of the LAD in the medium segment, pPCI 80 minutes after the onset of the disease. A - initial an-

giogram of patient K. The arrow indicates critical stenosis of the LAD. B - MRI, LV short axis, delayed contrast en-

hancement. The arrow s indicate the AMI zone. C - diagram showing the transmural spread of myocardial necrosis 

according to the degree of accumulation of gadolinium (0 -100%).  
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