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Ȱɚɜɚɏɔɑ ɖɚɗɗɑɏɔ, ɐɜɟɓɨɫ!  

 

Ȯɧ ɛɚɗɟɣɔɗɔ Ɏɞɚɜɚɕ əɚɘɑɜ əɌɤɑɏɚ ɒɟɜəɌɗɌ Ɏ 2019 ɏɚɐɟ. Ȯ 

əɚɘɑɜɑ 20 ɚɜɔɏɔəɌɗɨəɧɡ ɝɞɌɞɑɕ ɔ ɝɗɟɣɌɑɎ ɔɓ ɛɜɌɖɞɔɖɔ, Ɏɚɝɑɘɨ 

əɌɟɣəɧɡ ɚɍɓɚɜɚɎ, 1 ɗɑɖɢɔɫ ɔ ɚɐəɌ ɝɞɌɞɨɫ ɚɍ ɔɝɞɚɜɔɔ ɝɞɌəɚɎɗɑəɔɫ 

əɌɤɑɕ ɝɛɑɢɔɌɗɨəɚɝɞɔ. ȺɍɜɌɥɌɪ ɎɌɤɑ ɎəɔɘɌəɔɑ əɌ ɔɝɞɚɜɔɣɑɝɖɟɪ 

ɝɞɌɞɨɪ! ɉɞɚ, əɌ ɘɚɕ Ɏɓɏɗɫɐ, ɚɣɑəɨ ɎɌɒəɌɫ ɝɞɌɞɨɫ, ɛɜɑɐɝɞɌɎɗɑəəɌɫ 

ɏɜɟɛɛɚɕ ɌɎɞɚɜɚɎ ɔɓ ȽɌəɖɞ-ȻɑɞɑɜɍɟɜɏɌ Ȯ ɝɞɌɞɨɑ ɜɌɝɝɖɌɓɧɎɌɑɞɝɫ ɚ 

ɔɝɞɚɜɔɔ ɝɚɓɐɌəɔɫ Ɏ 2018 ɏɚɐɟ ɛɑɜɎɚɏɚ Ɏ ɘɔɜɑ ɜɑəɞɏɑəɚɜɌɐɔɚɗɚɏɔɣɑ-

ɝɖɚɏɚ ɔəɝɞɔɞɟɞɌ ð çɖɚɗɧɍɑɗɔè ɚɞɑɣɑɝɞɎɑəəɚɕ ɘɑɐɔɢɔəɝɖɚɕ ɜɌɐɔɚɗɚ-

ɏɔɔ ɔ ɜɑəɞɏɑəɚɗɚɏɔɔ.  ȻɜɔɎɚɐɫɞɝɫ ɎɌɒəɑɕɤɔɑ ɝɎɑɐɑəɔɫ ɚɍ ɚɜɏɌəɔ-

ɓɌɢɔɔ ɚɍɥɑɝɞɎɌ ɜɑəɞɏɑəɚɗɚɏɚɎ ɔ ɜɚɗɔ əɌɤɔɡ ɎɧɐɌɪɥɔɡɝɫ ɟɣɔɞɑɗɑɕ 

ȸ.ȴ. ȹɑɘɑəɚɎɌ, Ȭ.ɀ. ȯɑəɖɑəɌ, Ƚ.ȸ. ȳɌəɍɑɜɏɌ, ɐ-ɜ ȬɏɑɑɎɌ (ȶɜɌɝəɚ-

ɫɜɝɖ), Ȭ.ȯ. ȽɌɘɚɕɗɚɎɌ, ȯɔəɚɐɘɌəɌ (ɁɌɜɍɔə), Ȭ.ȸ.  ȼɧɍɌɖɌ ɔ ɋ.ȭ.  

ȻɚɜɡɚɎəɔɖ ɔɓ ȶɔɑɎɌ, ȴ.Ȯ. ȮɔəɚɏɜɌɐɚɎɌ, Ȭ.ȴ. ȼɌɟɞɑəɤɞɑɕəɌ (ȯɜɚɐ-

əɚ), Ȭ.Ȼ. ȱɜɑɘɔɣɌ, Ȭ.Ȭ. ȼɑɐɗɔɡ, Ȭ.ȶ.  ɋəɚɎɝɖɚɏɚ, Ȱ.Ȱ. ȻɗɑɞəɑɎɌ 

(ȸɚɝɖɎɌ), ɋ.ȸ. ȼɚɓɑəɍɗɌɞɌ (ȺɐɑɝɝɌ), ɔ ɐɜɟɏɔɡ. ȾɌɖɚɕ ɘɌɞɑɜɔɌɗ ɘɚɒəɚ 

ɝɚɍɜɌɞɨ ɞɚɗɨɖɚ ɌɖɞɔɎəɚ ɜɌɍɚɞɌɫ Ɏ ɌɜɡɔɎɌɡ. ɋ ɎɧɜɌɒɌɪ ɍɗɌɏɚɐɌɜ-

əɚɝɞɨ ɏɜɟɛɛɑ ɌɎɞɚɜɚɎ ɓɌ ɝɞɚɗɨ ɏɗɟɍɚɖɚɑ ɔɓɧɝɖɌəɔɑ! 

Ȯ ɒɟɜəɌɗ ɝɞɌɗɚ ɛɚɝɞɟɛɌɞɨ ɍɚɗɨɤɑ ɝɞɌɞɑɕ əɌ Ɍəɏɗɔɕɝɖɚɘ ɫɓɧ-

ɖɑ. ɉɞɚ ɎɌɒəɧɕ ɛɚɖɌɓɌɞɑɗɨ ð ɒɟɜəɌɗ ɔəɐɑɖɝɔɜɟɑɞɝɫ Ɏ ɝɔɝɞɑɘɑ 

Scopus, ɔ, ɖɚəɑɣəɚ, ɝɞɌɞɨɔ əɌ Ɍəɏɗɔɕɝɖɚɘ ɫɓɧɖɑ ɍɚɗɨɤɑ Ɏɚɝɞɜɑɍɚ-

ɎɌəɧ ɓɌ ɜɟɍɑɒɚɘ.    

ȹɌɛɚɘɔəɌɪ, ɣɞɚ Ɏɝɑ ɘɌɞɑɜɔɌɗɧ, ɛɜɚɡɚɐɫɞ ɐɎɚɕəɚɑ ɝɗɑɛɚɑ 

ɜɑɢɑəɓɔɜɚɎɌəɔɑ. ɉɞɚ ɘɚɒɑɞ ɓɌɐɑɜɒɌɞɨ Ɏɧɡɚɐ ɝɞɌɞɨɔ ɞ.ɖ. ɌɎɞɚɜɌɘ 

ɛɜɔɡɚɐɔɞɝɫ ɔɝɛɜɌɎɗɫɞɨ ɓɌɘɑɣɌəɔɫ ɜɑɢɑəɓɑəɞɚɎ. ȺɐəɌɖɚ, ɛɜɔ Ɍɖ-

ɞɔɎəɚɕ ɜɌɍɚɞɑ ɌɎɞɚɜɚɎ, ɖɌɖ ɛɜɌɎɔɗɚ ɝɞɌɞɨɔ əɑ ɓɌɐɑɜɒɔɎɌɪɞɝɫ Ɏ ɜɑ-

ɐɌɖɢɔɔ ɍɚɗɑɑ 2-3 ɘɑɝɫɢɑɎ. 

Ȼɔɤɔɞɑ əɌɘ. Ȯɘɑɝɞɑ ɝ ɎɌɘɔ ɘɧ ɍɟɐɑɘ ɟɗɟɣɤɌɞɨ ɒɟɜəɌɗ Ɏ ɝɚ-

ɚɞɎɑɞɝɞɎɔɔ ɝ ɞɜɑɍɚɎɌəɔɫɘɔ Ɏɜɑɘɑəɔ. 

 

ȯɗɌɎəɧɕ ɜɑɐɌɖɞɚɜ  

ȬɖɌɐɑɘɔɖ ȼȬȹ Ƚ.ȶ. ȾɑɜəɚɎɚɕ 

 

 



   RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY  

 

  | www.rejr.ru | REJR. 2019; 9 (2):8-16       DOI:10.21569/2222-7415-2019-9-2-8-16             ʉʪʨʘʥʠʮʘ  8 
  

 

 

  ȻȱȼȮɇȵ Ȯ ȸȴȼȱ ȼȱȹȾȯȱȹȺȼȬȰȴȺȷȺȯȴɃȱȽȶȴȵ ȴȹȽȾȴȾȿȾ ȴ ȼȺȽȽȴȵȽȶȬɋ 

ȬȽȽȺɂȴȬɂȴɋ ȼȱȹȾȯȱȹȺȷȺȯȺȮ ȴ ȼȬȰȴȺȷȺȯȺȮ ȺȾȸȱɃȬɊȾ ȮȱȶȺȮȺȵ 

Ɋȭȴȷȱȵ 

 

Ⱦɪɞɔə ȷ.Ȭ.1, ȾɜɚɠɔɘɚɎɌ Ⱦ.ȹ.2, ȶɌɜɗɚɎɌ ȹ.Ȭ.2, ȭɚɕɢɚɎɌ ȸ.ȯ.2, ȳɚɜɔə ɋ.Ȼ.2 

 
2018 ɏɚɐɟ ɚɞɘɑɣɌɑɞ ɝɞɚɗɑɞəɔɕ ɪɍɔɗɑɕ ɛɑɜɎɧɕ Ɏ ɘɔɜɑ ɜɑəɞɏɑəɚɜɌɐɔɚɗɚɏɔɣɑ-

ɝɖɔɕ ɔəɝɞɔɞɟɞ, ɚɝəɚɎɌəəɧɕ Ɏ ȻɑɞɜɚɏɜɌɐɑ ɟɝɔɗɔɫɘɔ ɛɜɚɠɑɝɝɚɜɌ ȸ.ȴ. ȹɑɘɑəɚ-

ɎɌ ɔ ɏɜɟɛɛɧ ɎɧɐɌɪɥɔɡɝɫ ȼɚɝɝɔɕɝɖɔɡ ɟɣɑəɧɡ. ȽɚɓɐɌəɔɑ ɖɜɟɛəɚɏɚ əɌɟɣəɚ-

ɔɝɝɗɑɐɚɎɌɞɑɗɨɝɖɚɏɚ ɔəɝɞɔɞɟɞɌ, ɏɐɑ ɛɜɚɎɚɐɔɗɌɝɨ əɑ ɞɚɗɨɖɚ ɔɝɝɗɑɐɚɎɌɞɑɗɨɝɖɌɫ 

ɜɌɍɚɞɌ, əɚ ɔ ɌɖɞɔɎəɚɑ Ɏəɑɐɜɑəɔɑ Ɏ ɘɑɐɔɢɔəɝɖɟɪ ɛɜɌɖɞɔɖɟ əɚɎɑɕɤɔɡ ɐɚɝɞɔɒɑəɔɕ, ɫɎɔ-

ɗɚɝɨ ɎɌɒəɚɕ ɚɝəɚɎɚɕ ɐɗɫ ɐɌɗɨəɑɕɤɑɏɚ ɜɌɓɎɔɞɔɫ ɜɑəɞɏɑəɚɗɚɏɔɔ ɔ ɜɌɐɔɚɗɚɏɔɔ Ɏ əɌɤɑɕ 

ɝɞɜɌəɑ. ȼɚɝɝɔɕɝɖɌɫ ɌɝɝɚɢɔɌɢɔɫ ɜɑəɞɏɑəɚɗɚɏɚɎ ɔ ɜɌɐɔɚɗɚɏɚɎ ɝɚɓɐɌəɌ əɌ ɚɝəɚɎɑ ɚɍɥɑ-

ɝɞɎɌ ɜɚɝɝɔɕɝɖɔɡ ɜɑəɞɏɑəɚɗɚɏɚɎ ɔ ɜɌɐɔɚɗɚɏɚɎ Ɏ 1919 ɏɚɐɟ Ɏ ȻɑɞɜɚɏɜɌɐɑ. 

 

 ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɜɑəɞɏɑəɚɜɌɐɔɚɗɚɏɔɣɑɝɖɔɕ ɔəɝɞɔɞɟɞ, ɜɑəɞɏɑəɚɗɚɏɔɫ, ɜɌɐɔɚɗɚɏɔɫ, 

ɔɝɞɚɜɔɫ, ȸ.ȴ. ȹɑɘɑəɚɎ. 

 

ȶɚəɞɌɖɞəɧɕ ɌɎɞɚɜ: ȭɚɕɢɚɎɌ ȸ.ȯ. ɑ-mail: mgboitsova@mail.ru . 
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ʊʦʣʴʢʦ ʙʣʘʛʦʜʘʨʷ ʧʨʠʣʝʞʥʦʤʫ ʠ ʣʶʙʦʚʥʦʤʫ ʦʙʨʘʱʝʥʠʶ  

ʘʚʪʦʨʦʚ ʦʪʜʝʣʴʥʳʭ ʩʪʘʪʝʡ ʢ ʧʝʨʚʦʠʩʪʦʯʥʠʢʘʤ,  

ʢ ʩʦʚʝʨʰʝʥʥʦ ʥʝʠʟʚʝʩʪʥʳʤ ʠʣʠ ʦʩʥʦʚʘʪʝʣʴʥʦ ʟʘʙʳʪʳʤ ʩʪʘʨʳʤ 

 ʘʨʭʠʚʥʳʤ ʤʘʪʝʨʠʘʣʘʤ ʫʜʘʣʦʩʴ ʚʦʩʩʪʘʥʦʚʠʪʴ ʠʩʪʦʨʠʯʝʩʢʫʶ 

 ʧʨʘʚʜʫ ʦ ʧʫʪʷʭ ʨʘʟʚʠʪʠʷ ʨʝʥʪʛʝʥʦʣʦʛʠʠ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ. 

 ɿʘʩʣʫʞʝʥʥʳʡ ʜʝʷʪʝʣʴ ʥʘʫʢʠ, ʧʨʦʬ. ʉ.ɸ. ʈʝʡʥʙʝʨʛ (ʄʦʩʢʚʘ, 1946 ʛʦʜ). 

 

2018 ɏɚɐɟ ɘɑɐɔɢɔəɝɖɚɑ ɝɚɚɍɥɑɝɞɎɚ 

ɚɞɘɑɞɔɗɚ ɝɞɚɗɑɞəɔɕ ɪɍɔɗɑɕ ɛɑɜɎɚɏɚ Ɏ 

ɘɔɜɑ ɜɑəɞɏɑəɚɜɌɐɔɚɗɚɏɔɣɑɝɖɚɏɚ ɔə-

ɝɞɔɞɟɞɌ ð çɖɚɗɧɍɑɗɔè ɚɞɑɣɑɝɞɎɑəəɚɕ 

ɜɑəɞɏɑəɚɗɚɏɔɔ ɔ ɜɌɐɔɚɗɚɏɔɔ. ȽɚɓɐɌ-

əɔɑ ɖɜɟɛəɚɏɚ əɌɟɣəɚ-ɔɝɝɗɑɐɚɎɌɞɑɗɨɝɖɚɏɚ ɟɣɜɑ-

ɒɐɑəɔɫ ɛɚɐɚɍəɚɕ əɌɛɜɌɎɗɑəəɚɝɞɔ ɫɎɔɗɚɝɨ 

ɎɌɒəɚɕ Ɏɑɡɚɕ Ɏ ɜɌɓɎɔɞɔɔ ɜɑəɞɏɑəɚɗɚɏɔɔ ɖɌɖ 

ɝɌɘɚɝɞɚɫɞɑɗɨəɚɕ əɌɟɖɔ ɔ ɛɜɌɖɞɔɣɑɝɖɚɕ ɐɔɝɢɔ-

ɛɗɔəɧ. ȼɑəɞɏɑəɚɗɚɏɔɫ Ɏ əɌɣɌɗɑ ɛɜɚɤɗɚɏɚ ɎɑɖɌ 

ɞɚɗɨɖɚ əɌɣɔəɌɗɌ ɚɞɎɚɑɎɧɎɌɞɨ ɗɔɐɔɜɟɪɥɔɑ ɛɚ-

ɓɔɢɔɔ Ɏ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɕ ɘɑɐɔɢɔəɑ. ȽɚɓɐɌɗɔɝɨ 

ɛɜɑɐɛɚɝɧɗɖɔ ɐɗɫ Ɏɚɝɛɜɔɫɞɔɫ ɤɔɜɚɖɚɕ ɘɑɐɔ-

ɢɔəɝɖɚɕ ɚɍɥɑɝɞɎɑəəɚɝɞɨɪ ɜɑəɞɏɑəɚɗɚɏɔɔ ɖɌɖ 

əɚɎɚɕ ɘɑɐɔɢɔəɝɖɚɕ ɝɛɑɢɔɌɗɨəɚɝɞɔ, ɎɌɒəɚɕ ɐɗɫ 

ɖɗɔəɔɣɑɝɖɚɕ ɛɜɌɖɞɔɖɔ əɌɟɖɔ ɛɜɔɒɔɓəɑəəɚɏɚ 

ɚɞɚɍɜɌɒɑəɔɫ ɌəɌɞɚɘɔɣɑɝɖɔɡ  ɝɞɜɟɖɞɟɜ. 

Ȯ əɌɣɌɗɑ 1913 ɏɚɐɌ ɟ ɓɌɎɑɐɟɪɥɑɏɚ ɜɑəɞɏɑ-

əɚɎɝɖɔɘ ɖɌɍɔəɑɞɚɘ ɒɑəɝɖɚɏɚ ɘɑɐɔɢɔəɝɖɚɏɚ 

ɔəɝɞɔɞɟɞɌ ɏ. ȽɌəɖɞ-ȻɑɞɑɜɍɟɜɏɌ ȸɔɡɌɔɗɌ ȴɝɌɑ-

ɎɔɣɌ ȹɑɘɑəɚɎɌ (ɜɔɝ. 1) ɎɚɓəɔɖɗɌ ɔɐɑɫ ɝɚɓɐɌəɔɫ 

ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚɏɚ ɔəɝɞɔɞɟɞɌ ɔ ɛɚɝɗɑ ɛɜɑɐ-

ɝɞɌɎɗɑəɔɫ ɛɜɚɑɖɞɌ ɔəɝɞɔɞɟɞɌ Ɏ ȸɑɐɔɢɔəɝɖɔɕ 

ȽɚɎɑɞ ȸɔəɔɝɞɑɜɝɞɎɌ Ɏəɟɞɜɑəəɔɡ ɐɑɗ ȼɚɝɝɔɔ ɚɍ-

ɜɌɓɚɎɌəɌ ɝɚɚɞɎɑɞɝɞɎɟɪɥɌɫ ɖɚɘɔɝɝɔɫ, ɜɌɍɚɞɌ 

ɖɚɞɚɜɚɕ ɍɧɗɌ ɛɜɑɜɎɌəɌ ȻɑɜɎɚɕ ɘɔɜɚɎɚɕ Ɏɚɕəɚɕ 

[1, 7].  

 Ȯ ɝɑəɞɫɍɜɑ ɩɞɚɏɚ ɒɑ ɏɚɐɌ ɐɚɖɞɚɜ ȸ.ȴ. ȹɑ-

ɘɑəɚɎ ɚɍɜɌɞɔɗɝɫ ɖ ɐɚɖɞɚɜɟ Ȯ.Ȯ. ȰɟɜɌəɞɑ ɔ ɐɚɖ-

ɞɚɜɟ Ȼ.ȯ. ȸɑɓɑɜəɔɢɖɚɘɟ ɝ ɛɜɑɐɗɚɒɑəɔɑɘ ɝɚ-

ɓɎɌɞɨ ɛɜɑɐɎɌɜɔɞɑɗɨəɚɑ ɝɚɎɑɥɌəɔɑ ɐɗɫ ɚɜɏɌəɔ-

ɓɌɢɔɔ ȺɍɥɑɝɞɎɌ ȼɚɝɝɔɕɝɖɔɡ ȼɑəɞɏɑəɚɗɚɏɚɎ ɔ 

ȼɌɐɔɚɗɚɏɚɎ. Ȯɔɖɞɚɜ ȮɔɖɑəɞɨɑɎɔɣ ȰɟɜɌəɐɑ Ɏ ɞɚ 

Ɏɜɑɘɫ ɍɧɗ ɔɝɛɚɗəɫɪɥɔɘ ɚɍɫɓɌəəɚɝɞɔ ɐɔɜɑɖɞɚ-

ɜɌ Ⱥɜɞɚɛɑɐɔɣɑɝɖɚɏɚ ɔəɝɞɔɞɟɞɌ. Ȼɚɗɔɑə ȯɜɔɏɚ-

ɜɨɑɎɔɣ ȸɑɓɑɜəɔɢɖɔɕ  ɫɎɗɫɗɝɫ ɛɜɚɠɑɝɝɚɜɚɘ Ȯɚ-

ɑəəɚ-ɘɑɐɔɢɔəɝɖɚɕ ɌɖɌɐɑɘɔɔ, ɚɐəɚɎɜɑɘɑəəɚ 

ɓɌɎɑɐɟɪɥɔɘ ɞɑɜɌɛɑɎɞɔɣɑɝɖɔɘ ɚɞɐɑɗɑəɔɑɘ ɔ 

ɜɑəɞɏɑəɚɎɝɖɔɘ ɖɌɍɔəɑɞɚɘ Ɏɚɑəəɚɏɚ ɏɚɝɛɔɞɌɗɫ. 

ȻɑɜɎɚɑ ɣɌɝɞəɚɑ ɝɚɎɑɥɌəɔɑ, ɛɚɝɎɫɥɑəəɚɑ ɚɜɏɌ-

əɔɓɌɢɔɔ ɚɍɥɑɝɞɎɌ, ɛɜɚɤɗɚ Ɏ ɝɑəɞɫɍɜɑ 1913 ɏɚ-

ɐɌ. ȻɑɜɎɚɑ ɟɣɜɑɐɔɞɑɗɨəɚɑ ɝɚɍɜɌəɔɑ ɝɚɝɞɚɫɗɚɝɨ 

13.02.1914 ɏɚɐɌ ɔ Ɏ əɑɘ ɛɜɔəɫɗɔ ɟɣɌɝɞɔɑ ɝɗɑ-

ɐɟɪɥɔɑ ɗɔɢɌ: ȸ.ȴ. ȹɑɘɑəɚɎ, Ȭ.ɀ. ȯɑəɖɑə, Ƚ.ȸ. 

ȳɌəɍɑɜɏ, Ȼ.Ȭ. ȮɑɗɔɖɌəɚɎ, ɐ-ɜ ȬɏɑɑɎ (ȶɜɌɝəɚ-

ɫɜɝɖ), Ȭ.ȯ. ȽɌɘɚɕɗɚɎ, ȶɚɓɗɚɎɝɖɔɕ, Ȭ. ȯɔəɚɐɘɌə 

(ɁɌɜɍɔə), Ȭ.ȸ. ȼɧɍɌɖ, ɋ.ȭ. ȻɚɜɡɚɎəɔɖ (ȶɔɑɎ), 

ȴ.Ȯ. ȮɔəɚɏɜɌɐɚɎ, Ȯ.Ȯ. ȰɟɜɌəɞɑ, Ƚ. ȳɌɜɑɢɖɔɕ, ȹ. 

ɃɌɡɚɎɝɖɔɕ, Ȭ.Ȭ. Ƚɔəɚɓɑɜɝɖɔɕ, ȸ.ȷ. ȹɚɍɑɗɨ-

ȺɗɑɕəɔɖɚɎɌ, Ƚ.Ȯ. ȯɚɗɨɐɍɑɜɏ, Ȭ.Ȭ. ȶɚɜɚɗɨɖɚ, Ȼ.ȯ. 

ȸɑɓɑɜəɔɢɖɔɕ. ȶɜɚɘɑ ɞɚɏɚ, ɛɔɝɨɘɑəəɚ ɛɜɚɝɔɗɔ 

ɛɜɔɝɚɑɐɔəɔɞɨ ɔɡ ɖ ɣɗɑəɌɘ ɟɣɜɑɐɔɞɑɗɫɘ ɝɗɑɐɟ-

ɪɥɔɑ ɗɔɢɌ Ȭ.ȴ. ȼɌɟɞɑəɤɞɑɕə (ȯɜɚɐəɚ), Ȭ.ȹ. Ƚɚ-

ɗɚɎɨɑɎ, Ȭ.Ȼ. ȱɜɑɘɔɣ, Ȭ.Ȭ. ȼɑɐɗɔɡ, Ⱥ.Ⱥ. Ȱɑə, Ȱ.ȹ. 

ȯɑɕəɌɢ, Ȭ.ȶ. ɋəɚɎɝɖɔɕ, Ȱ.Ȱ. ȻɗɑɞəɑɎ (ȸɚɝɖɎɌ), 

ɋ.ȸ. ȼɚɓɑəɍɗɌɞ (ȺɐɑɝɝɌ), Ƚ.Ƚ. ȯɔɜɏɚɗɌɎ, ȴ.Ȭ. Ⱥɜ-

ɗɚɎ, ȭ.Ƚ. Ȯɚɗɨɠɝɚə. ȹɌ ɩɞɚɘ ɝɚɍɜɌəɔɔ ɚɍɝɟɒ-

ɐɌɗɝɫ ɛɜɚɑɖɞ ɟɝɞɌɎɌ ɚɍɥɑɝɞɎɌ ɔ ɍɧɗɚ ɎɧɍɜɌəɚ 

ɚɜɏɌəɔɓɌɢɔɚəəɚɑ ɍɪɜɚ ɔɓ ɝɗɑɐɟɪɥɔɡ ɗɔɢ: ȸ.ȴ. 

ȹɑɘɑəɚɎ, Ȯ.Ȯ. ȰɟɜɌəɞɑ, Ȼ.ȯ. ȸɑɓɑɜəɔɢɖɔɕ ɔ 

Ȭ.Ȭ. Ƚɔəɚɓɑɜɝɖɔɕ (ɎɜɌɣ-ɡɔɜɟɜɏ). ȭɪɜɚ ɍɧɗɚ ɛɚ-

ɜɟɣɑəɚ ɚɍɜɌɍɚɞɌɞɨ ɛɜɚɑɖɞ ɟɝɞɌɎɌ. ȹɌ ɝɚɝɞɚɫɎ-

ɤɑɘɝɫ Ɏɝɖɚɜɑ Ɏɞɚɜɚɘ ɟɣɜɑɐɔɞɑɗɨəɚɘ ɝɚɍɜɌəɔɔ 

ɛɜɔəɫɞ ȿɝɞɌɎ, ɛɚ ɖɚɞɚɜɚɘɟ ɝɚɎɑɞ ɚɍɥɑɝɞɎɌ 

əɌɡɚɐɔɗɝɫ Ɏ ȻɑɞɜɚɏɜɌɐɑ, Ɍ Ɏɚ Ɏɝɑɡ ɐɜɟɏɔɡ ɏɚɜɚ-

ɐɌɡ ɘɚɏɗɔ ɚɍɜɌɓɚɎɧɎɌɞɨɝɫ ɚɞɐɑɗɧ. ȺɜɏɌəɔɓɌɢɔ-

ɚəəɚɘɟ ɍɪɜɚ ɍɧɗɚ ɛɚɜɟɣɑəɚ Ɏəɑɝɞɔ ɟɝɞɌɎ ɚɍɥɑ-

ɝɞɎɌ Ɏ ɘɔəɔɝɞɑɜɝɞɎɚ Ɏəɟɞɜɑəəɔɡ ɐɑɗ əɌ ɟɞɎɑɜ-

ɒɐɑəɔɑ Ɏ ɝɚɚɞɎɑɞɝɞɎɔɔ ɝ ɝɟɥɑɝɞɎɚɎɌɎɤɔɘɔ ɛɚ-

ɗɔɢɑɕɝɖɔɘɔ ɟɝɗɚɎɔɫɘɔ. ȿɝɞɌɎ  ɍɧɗ ɛɚɐɛɔɝɌə 

ȸ.ȴ. ȹɑɘɑəɚɎɧɘ ɔ Ȼ.ȯ. ȸɑɓɑɜəɔɢɖɔɘ ɔ əɑɚɐəɚ-

ɖɜɌɞəɚ ɖɚɜɜɑɖɞɔɜɚɎɌɗɝɫ ɔ ɛɚɎɞɚɜəɚ əɌɛɜɌɎɗɫɗ-

ɝɫ əɌ ɜɌɝɝɘɚɞɜɑəɔɑ Ɏ ɘɔəɔɝɞɑɜɝɞɎɚ. ȺɖɚəɣɌ-

ɞɑɗɨəɌɫ ɜɑɐɌɖɢɔɫ ɍɧɗɌ ɟɞɎɑɜɒɐɑəɌ 22 ɫəɎɌɜɫ 

1916 ɏɚɐɌ [7]. 

Ȯ 

 

ȼɔɝ. 1 (Fig. 1) 

ȼɔɝ. 1.   ɀɚɞɚɏɜɌɠɔɫ. 

Ȼɜɚɠɑɝɝɚɜ ȸ.ȴ.ȹɑɘɑəɚɎ. ɀɚɞɚɏɜɌɠɔɫ ɔɓ ɏɌɓɑɞɧ 

çȼɑəɞɏɑəɚɎɧ ɗɟɣɔè. 23 Ɍɛɜɑɗɫ 1933 ɏ. [9]  

Fig. 1.    Photo.  

Professor M.I.Nemenov. Illustration from the newsp a-

per "Roentgen rays". April 23, 1933. [9]  
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Ȯɝɑɏɚ Ɏ 1916 ɏɚɐɟ ɝɚɝɞɚɫɗɚɝɨ 5 ɚɍɥɔɡ ɝɚ-

ɍɜɌəɔɕ. ȻɑɜɎɚɑ ɝɚɍɜɌəɔɑ ɝɚɝɞɚɫɗɚɝɨ 26 Ɍɛɜɑɗɫ 

1916 ɏɚɐɌ. ȹɌ  əɑɘ ɍɧɗɚ ɎɧɍɜɌəɚ 7 ɣɗɑəɚɎ 

ɛɜɌɎɗɑəɔɫ ɔ 3 ɖɌəɐɔɐɌɞɌ. Ȯ Ƀɗɑəɧ ɛɜɌɎɗɑəɔɫ 

ɎɧɍɜɌəɧ Ⱥ.Ȱ. ɁɎɌɗɨɝɚə, Ȼ.ȹ. ȸɑɓɑɜəɔɢɖɔɕ, 

Ȭ.Ȼ. ȱɜɑɘɔɣ, Ȭ.ȶ. ɋəɚɎɝɖɔɕ, Ƚ.ɋ. Ⱦɑɜɑɤɔə, 

ȸ.ȴ. ȹɑɘɑəɚɎ, ȱ.Ƚ. ȷɚəɐɚə. Ȯ ɖɌəɐɔɐɌɞɧ ɍɧɗɔ 

ɔɓɍɜɌəɧ Ⱥ.Ⱥ. Ȱɑə, Ȭ.ȹ. ɀɑɐɚɜɔɢɖɔɕ, Ƚ.Ȯ. ȯɚɗɨ-

ɐɍɑɜɏ.  

ȹɌ Ɏɞɚɜɚɘ ɝɚɍɜɌəɔɔ ɜɌɝɛɜɑɐɑɗɑəɧ ɐɚɗɒ-

əɚɝɞɔ ɘɑɒɐɟ ɣɗɑəɌɘɔ ɛɜɌɎɗɑəɔɫ: ɛɜɑɐɝɑɐɌɞɑɗɨ 

Ⱥ.Ȱ. ɁɎɌɗɨɝɚə, ɞɚɎɌɜɔɥ ɛɜɑɐɝɑɐɌɞɑɗɫ Ȭ.ȶ. 

ɋəɚɎɝɖɔɕ, ɛɑɜɎɧɕ ɝɑɖɜɑɞɌɜɨ ȸ.ȴ. ȹɑɘɑəɚɎ, 

Ɏɞɚɜɚɕ ɝɑɖɜɑɞɌɜɨ  Ȭ.Ȼ. ȱɜɑɘɔɣ ɔ ɖɌɓəɌɣɑɕ Ƚ.Ȼ. 

ȯɚɗɨɍɐɍɑɜɏ. 

Ȯ əɚɫɍɜɑ 1916 ɏɚɐɌ ȸ.ȴ. ȹɑɘɑəɚɎ ɍɧɗ ɖɚ-

ɘɌəɐɔɜɚɎɌə Ɏ ȸɚɝɖɎɟ ɐɗɫ ɚɜɏɌəɔɓɌɢɔɔ ɛɑɜɎɚɏɚ 

Ȯɝɑɜɚɝɝɔɕɝɖɚɏɚ ɝɦɑɓɐɌ ɜɑəɞɏɑəɚɗɚɏɚɎ ɔ ɜɌɐɔɚ-

ɗɚɏɚɎ, ɖɚɞɚɜɧɕ ɛɜɚɡɚɐɔɗ ɚɐəɚɎɜɑɘɑəəɚ ɔ ɚɞɣɌ-

ɝɞɔ ɝɚɎɘɑɝɞəɚ ɝ ɚɣɑɜɑɐəɧɘ ɝɦɑɓɐɚɘ ɡɔɜɟɜɏɚɎ ɔ 

ɞɑɜɌɛɑɎɞɚɎ (16-19 ɐɑɖɌɍɜɫ 1916 ɏ). ȻɜɚɏɜɌɘɘ-

əɧɘɔ ɐɚɖɗɌɐɣɔɖɌɘɔ ɍɧɗɔ Ƚ.Ȯ. ȯɚɗɨɐɍɑɜɏ, ȸ.ȹ. 

ȹɑɘɑəɚɎ ɔ Ȼ.Ȼ. ȷɌɓɌɜɑɎ. Ȯɝɑɏɚ ɍɧɗɚ ɚɍɦɫɎɗɑəɚ 

45 ɐɚɖɗɌɐɚɎ ɔ ɛɚɣɞɔ Ɏɝɑ ɚəɔ ɍɧɗɔ ɓɌɝɗɟɤɌəɧ. 

Ƚɦɑɓɐ ɛɜɚɡɚɐɔɗ Ɏ əɚɎɚɘ ɓɐɌəɔɔ ȿəɔɎɑɜ-

ɝɔɞɑɞɌ ɟ ɛɌɘɫɞəɔɖɌ ȸ.Ȯ. ȷɚɘɚəɚɝɚɎɟ. Ⱥɍɦɑɐɔ-

əɑəəɧɑ ɓɌɝɑɐɌəɔɫ ɞɑɜɌɛɑɎɞɚɎ ɔ ɡɔɜɟɜɏɚɎ ɛɜɚ-

ɡɚɐɔɗɔ Ɏ ɍɚɏɚɝɗɚɎɝɖɚɕ Ɍɟɐɔɞɚɜɔɔ, Ɍ ɜɑəɞɏɑəɚɗɚ-

ɏɔɣɑɝɖɔɑ ɓɌɝɑɐɌəɔɫ Ɏ Ɍɟɐɔɞɚɜɔɔ ɪɜɔɐɔɣɑɝɖɚɏɚ 

ɠɌɖɟɗɨɞɑɞɌ. ȻɜɑɐɝɑɐɌɞɑɗɑɘ ɝɦɑɓɐɌ ɍɧɗ ɔɓɍɜɌə 

ɗɑɕɍ-ɡɔɜɟɜɏ ɛɜɚɠɑɝɝɚɜ Ƚ.Ȼ. ɀɑɐɚɜɚɎ. Ȼɜɑɓɔɐɔ-

ɟɘ ɝɚɓɐɌə Ɏ ɝɗɑɐɟɪɥɑɘ ɝɚɝɞɌɎɑ: Ȼ.Ȼ. ȷɌɓɌɜɑɎ, 

Ȭ.ȶ. ɋəɚɎɝɖɔɕ, Ⱦ.Ȼ. ȶɜɌɝəɚɍɌɑɎ, Ȱ.Ⱦ. ȭɟɐɔəɚɎ, 

ȸ.ȴ. ȹɑɘɑəɚɎ, ɉ.ȹ. ȷɪɞɑɜ, ȹ.ȱ. ȿɝɛɑəɝɖɔɕ. 

Ƀɔɝɗɚ ɟɣɌɝɞəɔɖɚɎ ɝɦɑɓɐɌ Ɏ ɛɑɜɎɧɕ ɐɑəɨ ɛɜɑɎɧ-

ɝɔɗɚ 100 ɣɑɗɚɎɑɖ. ȻɚɐɜɚɍəɌɫ ɛɜɚɏɜɌɘɘɌ ɓɌɝɑ-

ɐɌəɔɕ ɝ ɜɌɓɍɔɎɖɚɕ ɛɚ əɔɘ ɐɚɖɗɌɐɚɎ əɑ ɍɧɗɌ 

əɌɛɑɣɌɞɌəɌ ɔ Ɏ ɜɑɓɟɗɨɞɌɞɑ ɩɞɚɏɚ ɤɔɜɚɖɌɫ ɛɜɚ-

Ɏɔəɢɔɫ ɚɖɌɓɌɗɌɝɨ ɝɗɌɍɚ ɔəɠɚɜɘɔɜɚɎɌəɌ. Ⱥɣɑəɨ 

ɘəɚɏɚ Ɏɚɗəɑəɔɕ ɍɧɗɚ ɛɑɜɑɒɔɞɚ Ɏ ɝɎɫɓɔ ɝ ɜɌɓ-

ɘɑɥɑəɔɑɘ ɎɧɝɞɌɎɚɣəɧɡ ɩɖɝɛɚəɌɞɚɎ. ȳɌɖɗɪɣɔ-

ɞɑɗɨəɚɑ ɓɌɝɑɐɌəɔɑ ɝɚɝɞɚɫɗɚɝɨ 19 ɐɑɖɌɍɜɫ ɔ ɍɧɗɚ 

ɛɚɝɎɫɥɑəɚ ɜɑɓɚɗɪɢɔɔ. 

23 ɠɑɎɜɌɗɫ 1917 ɏɚɐɌ ɝɚɝɞɚɫɗɚɝɨ ɚɣɑɜɑɐ-

əɚɑ ɚɍɥɑɑ ɝɚɍɜɌəɔɑ, Ɍ 12 Ɍɛɜɑɗɫ ɝɚɍɜɌəɔɑ, ɚɍɦ-

ɑɐɔəɑəəɚɑ ɝ ȻɔɜɚɏɚɎɝɖɔɘ ɡɔɜɟɜɏɔɣɑɝɖɔɘ ɚɍɥɑ-

ɝɞɎɚɘ. Ȼɚɝɗɑ ɣɑɏɚ ɚɍɥɑɝɞɎɚ ɔɓ-ɓɌ ɜɑɎɚɗɪɢɔɚə-

əɧɡ ɝɚɍɧɞɔɕ Ɏɜɑɘɑəəɚ ɛɜɔɚɝɞɌəɚɎɔɗɚ ɝɎɚɪ ɐɑ-

ɫɞɑɗɨəɚɝɞɨ.   

Ȯ ɛɑɜɎɧɑ əɑɐɑɗɔ ɛɚɝɗɑ Ⱥɖɞɫɍɜɨɝɖɚɕ ɜɑɎɚ-

ɗɪɢɔɔ ɛɜɚɠɑɝɝɚɜ ȸ.ȴ. ȹɑɘɑəɚɎ ɝəɚɎɌ ɚɍɜɌɞɔɗ-

ɝɫ ɖ ɛɜɚɑɖɞɟ ɝɚɓɐɌəɔɫ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚɏɚ ɔə-

ɝɞɔɞɟɞɌ. ȴəɝɞɔɞɟɞ ɐɚɗɒɑə ɍɧɗ ɝɚɝɞɚɫɞɨ ɔɓ ɞɜɑɡ 

ɖɜɟɛəɧɡ ɚɞɐɑɗɚɎ ð ɠɔɓɔɖɚ-ɞɑɡəɔɣɑɝɖɚɏɚ, ɘɑɐɔ-

ɖɚ-ɍɔɚɗɚɏɔɣɑɝɖɚɏɚ ɔ ɜɌɐɔɑɎɚɏɚ. ȸɔɡɌɔɗ ȴɝɌɑ-

Ɏɔɣ ɛɔɝɌɗ: çȮəɌɣɌɗɑ ɫ ɐɟɘɌɗ ɚɜɏɌəɔɓɚɎɌɞɨ ɔə-

ɝɞɔɞɟɞ Ɏ Ɏɔɐɑ əɌɟɣəɚ-ɛɜɌɖɞɔɣɑɝɖɚɏɚ ɟɣɜɑɒɐɑ-

əɔɫ Ɏ ɝɎɫɓɔ ɝɚ ɝɞɜɌɡɚɎɧɘɔ ɖɌɝɝɌɘɔ, ɞɌɖ ɖɌɖ ɫ, 

ɛɜɔɓəɌɞɨɝɫ, əɑ əɌɐɑɫɗɝɫ, ɣɞɚ ɘɚɗɚɐɌɫ ȽɚɎɑɞ-

ɝɖɌɫ ɎɗɌɝɞɨ, ɚɝɌɒɐɌɑɘɌɫ ɎɜɌɏɌɘɔ Ɏəɑɤəɔɘɔ ɔ 

Ɏəɟɞɜɑəəɔɘɔ, əɌɕɐɑɞ Ɏɚɓɘɚɒəɧɘ ɟɐɑɗɔɞɨ ɝɎɚɑ 

ɎəɔɘɌəɔɑ ɛɜɚɑɖɞɟ ɚ ɝɚɓɐɌəɔɔ ɖɌɖɚɏɚ-ɞɚ ɜɑəɞɏɑ-

əɚɗɚɏɔɣɑɝɖɚɏɚ ɔəɝɞɔɞɟɞɌè [7]. Ƀɑɜɑɓ 4 ɘɑɝɫɢɌ 

ɛɚɝɗɑ ɚɖɞɫɍɜɨɝɖɔɡ ɝɚɍɧɞɔɕ, Ɏ ɘɌɜɞɑ 1918 ɏɚɐɌ, 

Ɏɚɛɜɚɝ ɚɍ ɚɜɏɌəɔɓɌɢɔɔ əɌɟɣəɚ-

ɔɝɝɗɑɐɚɎɌɞɑɗɨɝɖɚɏɚ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚɏɚ ɔəɝɞɔ-

ɞɟɞɌ ɛɚɝɞɌɎɗɑə ȸ.ȴ. ȹɑɘɑəɚɎɧɘ ɛɑɜɑɐ əɌɜɖɚ-

ɘɚɘ ɛɜɚɝɎɑɥɑəɔɫ ȬəɌɞɚɗɔɑɘ ȮɌɝɔɗɨɑɎɔɣɑɘ ȷɟ-

əɌɣɌɜɝɖɔɘ. ȺɍɝɟɐɔɎ ɝ ȸɔɡɌɔɗɚɘ ȴɝɌɑɎɔɣɑɘ 

ɛɜɚɑɖɞ əɚɎɚɏɚ ɔəɝɞɔɞɟɞɌ, ȷɟəɌɣɌɜɝɖɔɕ ɚɐɚɍɜɔɗ 

ɑɏɚ, ɛɚɝɗɑ ɣɑɏɚ ȸ.ȴ. ȹɑɘɑəɚɎ ɚɍɜɌɞɔɗɝɫ ɖ ɘɚɗɚ-

ɐɚɘɟ ɛɜɚɠɑɝɝɚɜɟ ɠɔɓɔɖɔ ȬɍɜɌɘɟ ɀɑɐɚɜɚɎɔɣɟ 

ȴɚɠɠɑ (ɜɔɝ. 2) ɝ ɛɜɚɝɨɍɚɕ ɛɚɐɐɑɜɒɌɞɨ əɌɣɔəɌ-

əɔɑ. ȴɐɑɫ ȸ.ȴ. ȹɑɘɑəɚɎɌ ɛɜɔɎɗɑɖɗɌ Ȭ.ɀ. ȴɚɠ-

ɠɑ, ɖɚɞɚɜɧɕ  ɝɣɔɞɌɗ ɓɌɐɌɣɑɕ ɛɑɜɎɚɝɞɑɛɑəəɚɕ 

ɎɌɒəɚɝɞɔ ɝɍɗɔɒɑəɔɑ çɣɔɝɞɚɕè ɠɔɓɔɖɔ ɝ əɟɒɐɌ-

ɘɔ ɞɑɡəɔɖɔ ɔ ɘɑɐɔɢɔəɧ, ɚə ɚɍɐɟɘɧɎɌɗ ɞɌɖɟɪ 

ɛɚɝɞɌəɚɎɖɟ ɠɔɓɔɣɑɝɖɔɡ ɔɝɝɗɑɐɚɎɌəɔɕ, ɖɚɞɚɜɌɫ  

ɛɜɑɎɜɌɞɔɗɌ ɍɧ ɠɔɓɔɖɟ Ɏ əɌɟɣəɟɪ ɍɌɓɟ ɍɟɐɟɥɑɕ 

ɞɑɡəɔɖɔ.  ȾɌɖɔɘ ɚɍɜɌɓɚɘ, Ɏ əɌɟɣəɚɘ ɚɞəɚɤɑəɔɔ 

ȸ.ȴ. ȹɑɘɑəɚɎɌ ɔ Ȭ.ɀ. ȴɚɠɠɑ ɚɍɦɑɐɔəɔɗɌ ɚɍɥɌɫ 

ɞɑɘɌ ð əɚɎɚɑ ɚɞɖɜɧɞɔɑ Ɏ ɠɔɓɔɖɑ ɠɔɓɔɖɔ ɔ əɚ-

Ɏɧɕ ɘɑɞɚɐ Ɏ ɘɑɐɔɢɔəɑ. 

ȽɚɝɞɌɎɗɑəəɧɕ ȸ.ȴ. ȹɑɘɑəɚɎɧɘ ɛɜɚɑɖɞ 

ɓɌɖɗɪɣɌɗɝɫ, ɛɚ ɑɏɚ ɝɗɚɎɌɘ, Ɏ ɝɗɑɐɟɪɥɑɘ: çȴə-

ɝɞɔɞɟɞ ɑɝɞɨ əɌɟɣəɚ-ɔɝɝɗɑɐɚɎɌɞɑɗɨɝɖɚɑ ɔ ɖɗɔəɔ-

ɣɑɝɖɚɑ ɟɣɜɑɒɐɑəɔɑ ɝ ɟɣɑɍəɧɘɔ ɠɟəɖɢɔɫɘɔè [7].  

 

ȼɔɝ. 2 (Fig. 2) 

ȼɔɝ. 2.    ɀɚɞɚɏɜɌɠɔɫ. 

Ȼɜɚɠɑɝɝɚɜ Ȭ.ɀ. ȴɚɠɠɑ. 

Fig. 2.    Photo.  

The professor A.F. Ioffe  
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Ȼɜɚɠɑɝɝɚɜɚɘ ȸ.ȴ. ȹɑɘɑəɚɎɧɘ ɍɧɗ ɜɌɓɜɌ-

ɍɚɞɌə ȿɝɞɌɎ ɔəɝɞɔɞɟɞɌ, ɝɚɏɗɌɝəɚ ɖɚɞɚɜɚɘɟ Ɏɚ 

ɏɗɌɎɑ ɔəɝɞɔɞɟɞɌ ɝɞɚɫɗ ɛɜɑɓɔɐɑəɞ, ɚɐɔə ɔɓ ɓɌɎɑ-

ɐɟɪɥɔɡ ɚɞɐɑɗɌɘɔ, ɖɚɞɚɜɧɑ ɣɑɜɑɐɚɎɌɗɔɝɨ ɐɜɟɏ ɝ 

ɐɜɟɏɚɘ ɑɒɑɏɚɐəɚ. ȰɌəəɧɕ ɛɜɚɑɖɞ ɔ ɑɏɚ ȿɝɞɌɎ 

ɍɧɗɔ ɚɐɚɍɜɑəɧ ɖɚɗɗɑɏɔɑɕ ȹɌɜɖɚɘɛɜɚɝɌ. 

Ȱɗɫ ɝɚɓɐɌəɔɫ ɔəɝɞɔɞɟɞɌ Ɏ ɘɌɜɞɑ 1918 ɏɚɐɌ 

ɝɛɑɢɔɌɗɨəɧɘ ɐɑɖɜɑɞɚɘ ɚ ɛɑɜɑɐɌɣɑ ɓɐɌəɔɕ ɍɧɗɔ 

Ɏɧɐɑɗɑəɧ ɣɌɝɞɨ ɓɐɌəɔɕ ɍɧɎɤɑɏɚ ɗɔɢɑɫ  ɔ ɛɚ-

ɘɑɥɑəɔɫ ɍɧɎɤɑɕ ɏɚɘɑɚɛɌɞɔɣɑɝɖɚɕ ɗɑɣɑɍəɔɢɧ 

əɌ ɟɗɔɢɑ ȷɔɢɑɕɝɖɚɕ, ɐ. 6, ɏɐɑ əɧəɑ ɜɌɝɛɚɗɌɏɌ-

ɑɞɝɫ ɖɌɠɑɐɜɌ ɜɑəɞɏɑəɚɗɚɏɔɔ ɔ ɜɌɐɔɌɢɔɚəəɚɕ 

ɘɑɐɔɢɔəɧ ȽȻɍȯȸȿ ɔɘ. ȴ.Ȼ. ȻɌɎɗɚɎɌ,  ɛɜɔəɌɐ-

ɗɑɒɌɎɤɑɕ ɞɚɏɐɌ Ȳɑəɝɖɚɘɟ ɘɑɐɔɢɔəɝɖɚɘɟ ɔə-

ɝɞɔɞɟɞɟ (ɜɔɝ. 3).  

ȺɐəɌɖɚ  Ɏɚɓəɔɖɗɚ əɑɛɚəɔɘɌəɔɑ ɝɚ ɝɞɚɜɚ-

əɧ ɜɟɖɚɎɚɐɝɞɎɌ Ȳɑəɝɖɚɏɚ ɘɑɐɔɢɔəɝɖɚɏɚ ɔəɝɞɔ-

ɞɟɞɌ, ɎɚɝɛɜɔəɔɘɌɎɤɑɏɚ əɚɎɚɑ ɝɚɓɐɌɪɥɑɑɝɫ 

ɟɣɜɑɒɐɑəɔɑ ɖɌɖ əɑɍɚɗɨɤɚɑ çɜɌɝɤɔɜɑəɔɑè ɝɚɍ-

ɝɞɎɑəəɚɕ ɞɑɜɜɔɞɚɜɔɔ ɝ ɝɚɓɐɌəɔɑɘ ɐɚɛɚɗəɔɞɑɗɨ-

əɧɡ ɚɞɐɑɗɚɎ. 25 Ɍɛɜɑɗɫ 1918 ɏɚɐɌ ȹɌɟɣəɧɕ Ⱥɞ-

ɐɑɗ ȹɌɜɖɚɘɛɜɚɝɌ ɓɌɛɜɚɝɔɗ ȸ.ȴ. ȹɑɘɑəɚɎɌ ɔə-

ɠɚɜɘɌɢɔɪ ɚ ɛɚɗɚɒɑəɔɔ ɐɑɗ ɚɍ ɚɜɏɌəɔɓɌɢɔɔ 

ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚɏɚ ɔəɝɞɔɞɟɞɌ ɔ ɛɜɑɐɗɚɒɔɗ 

ɚɜɏɌəɔɓɚɎɌɞɨ ɝɚɎɑɥɌəɔɑ ɛɚ ɩɞɚɘɟ Ɏɚɛɜɚɝɟ [7].  

23 ɝɑəɞɫɍɜɫ 1918 ɏɚɐɌ ȹɌɜɚɐəɧɕ ȶɚɘɔɝ-

ɝɌɜɔɌɞ ɛɚ ɛɜɚɝɎɑɥɑəɔɪ ɛɚɜɟɣɔɗ Ȭ.ɀ. ȴɚɠɠɑ 

ɚɜɏɌəɔɓɌɢɔɪ ɀɔɓɔɖɚ-Ⱦɑɡəɔɣɑɝɖɚɏɚ ɚɞɐɑɗɌ. 18 

ɚɖɞɫɍɜɫ 1918 ɏɚɐɌ ɛɚɐ ɛɜɑɐɝɑɐɌɞɑɗɨɝɞɎɚɘ Ȭɍ-

ɜɌɘɌ ɀɑɐɚɜɚɎɔɣɌ ɝɚɝɞɚɫɗɚɝɨ ɝɚɎɑɥɌəɔɑ, əɌ ɖɚ-

ɞɚɜɚɘ ɛɜɔɝɟɞɝɞɎɚɎɌɗɔ ɛɜɑɐɝɞɌɎɔɞɑɗɔ Ȳɑəɝɖɚɏɚ 

ɘɑɐɔɢɔəɝɖɚɏɚ ɔəɝɞɔɞɟɞɌ ɔ ɜɑəɞɏɑəɚɎɝɖɚɏɚ ɔə-

ɝɞɔɞɟɞɌ, əɌ ɖɚɞɚɜɚɘ Ɏɧɫɝəɔɗɚɝɨ ɛɚɗəɚɑ ɛɜɔə-

ɢɔɛɔɌɗɨəɚɑ ɜɌɝɡɚɒɐɑəɔɑ Ɏɚ ɎɓɏɗɫɐɌɡ. ȴɞɚɏɚɘ 

ɫɎɔɗɚɝɨ ɛɜɔəɫɞɔɑ ɔɐɑɔ ɚ ɛɚɗəɚɕ əɑɓɌɎɔɝɔɘɚɝɞɔ 

ɝɚɓɐɌɎɌɑɘɚɏɚ ɔəɝɞɔɞɟɞɌ. 24 ɚɖɞɫɍɜɫ 1918 ɏɚɐɌ 

Ȭ.ɀ. ȴɚɠɠɑ ɛɜɔəɫɗ Ɏɝɑ ɐɑɗɌ, ɖɌɝɌɪɥɔɑɝɫ ɚɜɏɌ-

əɔɓɌɢɔɔ ȼɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚɏɚ ɔ ɜɌɐɔɚɗɚɏɔɣɑ-

ɝɖɚɏɚ ȴəɝɞɔɞɟɞɌ [7]. 

ȳɌɐɌɣɔ ɔəɝɞɔɞɟɞɌ ɝɚɝɞɚɫɗɔ Ɏ ɔɓɟɣɑəɔɔ 

ɛɜɔɜɚɐɧ ɜɑəɞɏɑəɚɎɝɖɔɡ ɗɟɣɑɕ ɔ ɜɌɐɔɫ, Ɏ ɔɓɟɣɑ-

əɔɔ ɐɑɕɝɞɎɔɫ ɔɡ əɌ ɣɑɗɚɎɑɖɌ, ɒɔɎɚɞəɧɕ ɔ ɜɌɝ-

ɞɔɞɑɗɨəɧɕ ɚɜɏɌəɔɓɘɧ, Ɏ ɛɜɔɘɑəɑəɔɔ ɜɑəɞɏɑəɚ-

Ɏɧɡ ɗɟɣɑɎɚɕ ɔ ɜɌɐɔɫ ɐɗɫ ɔɝɝɗɑɐɚɎɌəɔɫ ɔ ɗɑɣɑ-

əɔɫ ɔ Ɏ ɛɜɑɛɚɐɌɎɌəɔɔ ɜɑəɞɏɑəɚɗɚɏɔɔ. ȹɑɝɘɚɞɜɫ 

əɌ Ɏɝɑ ɞɜɟɐəɚɝɞɔ Ɏɚɑəəɚɏɚ Ɏɜɑɘɑəɔ, ɔəɝɞɔɞɟɞ ɝ 

ɝɌɘɚɏɚ əɌɣɌɗɌ ɍɧɗ ɚɜɏɌəɔɓɚɎɌə əɌ ɤɔɜɚɖɔɡ 

əɌɣɌɗɌɡ ɔ ɝɚɝɞɚɫɗ ɔɓ ɞɜɑɡ ɖɜɟɛəɧɡ ɚɞɐɑɗɚɎ: 

ð ɘɑɐɔɖɚ-ɍɔɚɗɚɏɔɣɑɝɖɔɕ (ɐɔɜɑɖɞɚɜ ð ɛɜɚ-

ɠɑɝɝɚɜ ȸ.ȴ. ȹɑɘɑəɚɎ). 

ð ɠɔɓɔɣɑɝɖɔɕ-ɞɑɡəɔɣɑɝɖɔɕ (ɐɔɜɑɖɞɚɜ ð 

ɌɖɌɐɑɘɔɖ Ȭ.ɀ. ȴɚɠɠɑ); 

 

ȼɔɝ. 3 (Fig. 3) 

ȼɔɝ. 3.   ɀɚɞɚɏɜɌɠɔɫ. 

ȯɗɌɎəɚɑ ɓɐɌəɔɑ ȯɚɝɟɐɌɜɝɞɎɑəəɚɏɚ ȼɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚɏɚ ɔ ȼɌɐɔɚɗɚɏɔɣɑɝɖɚɏɚ ɔəɝɞɔɞɟɞɌ əɌ ɟɗ. ȼɑəɞɏɑəɌ, ɐɚɘ 6 

ɔ ɛɌɘɫɞəɔɖ Ȯ.ȶ. ȼɑəɞɏɑəɟ. ɀɚɞɚɏɜɌɠɔɫ ɔɓ ɏɌɓɑɞɧ çȼɑəɞɏɑəɚɎɧ ɗɟɣɔè. 23 Ɍɛɜɑɗɫ 1933 ɏ. [9]  

Fig. 3.    Photo.  

The main building of the State Radiological Institute on Roentgen Street 6 and monument of V.K.Roentgen. Illu s-

tration from the newspaper "Roentgen rays". April 23, 1933. [9]  
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ð ɜɌɐɔɚɗɚɏɔɣɑɝɖɔɕ (ɐɔɜɑɖɞɚɜ ð ɛɜɚɠɑɝɝɚɜ 

ȷ.Ƚ. ȶɚɗɚɎɜɌɞ-ɃɑɜɎɔəɝɖɔɕ). 

Ȯ ɝɚɎɑɞ ɘɑɐɔɖɚ-ɍɔɚɗɚɏɔɣɑɝɖɚɏɚ ɚɞɐɑɗɌ 

Ɏɚɤɗɔ: ɓɌɎɑɐɟɪɥɔɕ ɍɔɚɗɚɏɚ-ɏɔɝɞɚɗɚɏɔɣɑɝɖɚɕ 

ɗɌɍɚɜɌɞɚɜɔɑɕ ɛɜɚɠɑɝɝɚɜ Ȭ.Ȭ. ȸɌɖɝɔɘɚɎ, ɛɌɞɚ-

ɗɚɏɚɌəɌɚɘɔɣɑɝɖɚɕ ɛɜɚɠɑɝɝɚɜ ȹ.ȹ. ȬəɔɣɖɚɎ, Ɍ 

ɖɚəɝɟɗɨɞɌəɞɚɘ ɛɜɔ ɩɞɚɕ ɗɌɍɚɜɌɞɚɜɔɔ ɍɧɗ ɛɜɚ-

ɠɑɝɝɚɜ ȯ.Ȯ. Ʉɚɜ, ɡɔɜɟɜɏɚɘ ð ɛɜɚɠɑɝɝɚɜ Ȯ.Ȭ. 

Ⱥɛɛɑɗɨ, ɞɑɜɌɛɑɎɞɚɘ ð Ȼ.Ȯ. Ⱦɜɚɔɢɖɔɕ, ɓɌɎɑɐɟɪ-

ɥɔɕ ɍɌɖɞɑɜɔɚɗɚɏɔɣɑɝɖɚɕ ɗɌɍɚɜɌɞɚɜɔɑɕ ð ɛɜɚ-

ɠɑɝɝɚɜ ȭ.Ȼ. ɉɍɑɜɞ, ɓɌɎɑɐɟɪɥɔɕ ɍɔɚɡɔɘɔɣɑɝɖɚɕ 

ɗɌɍɚɜɌɞɚɜɔɑɕ ð ɛɜɚɠɑɝɝɚɜ ȱ.Ƚ. ȷɚəɐɚə ɔ ɍɚɞɌ-

əɔɖɚ-ɘɔɖɜɚɍɔɚɗɚɏɔɣɑɝɖɚɕ ɗɌɍɚɜɌɞɚɜɔɑɕ ð  

ɛɜɚɠɑɝɝɚɜ ȯ.Ȭ. ȹɌɐɝɚə. Ȯ ɔɝɝɗɑɐɚɎɌəɔɫɡ, ɛɜɚ-

Ɏɑɐɑəəɧɡ ȱ.Ƚ. ȷɚəɐɚəɚɘ ɝɚɎɘɑɝɞəɚ ɝ ȸ.Ȼ. ȶɚɣ-

əɑɎɚɕ ɔ ȸ.ȴ. ȹɑɘɑəɚɎɧɘ əɌ ɌəɏɔɚɝɞɚɘɔɜɚɎɌ-

əɧɡ ɝɚɍɌɖɌɡ ɍɧɗɚ ɛɚɖɌɓɌəɚ, ɣɞɚ ɜɌɐɔɚɍɔɚɗɚɏɔ-

ɣɑɝɖɔɕ ɩɠɠɑɖɞ ɎɧɫɎɗɫɑɞɝɫ Ɏɝɗɑɐ ɓɌ ɎɎɑɐɑəɔɑɘ 

ɜɌɐɚəɌ ɒɔɎɚɞəɚɘɟ. ɉɞɚ ɍɧɗɔ ɛɑɜɎɧɑ ɜɌɐɔɚɍɔɚ-

ɗɚɏɔɣɑɝɖɔɑ ɔɝɝɗɑɐɚɎɌəɔɫ ɚɍɘɑəɌ ɎɑɥɑɝɞɎ Ɏ ɚɜ-

ɏɌəɌɡ ɢɑɗɚɝɞəɚɏɚ ɚɜɏɌəɔɓɘɌ.  ȾɌɖɔɘ ɚɍɜɌɓɚɘ, 

ɟɒɑ Ɏ 20-ɑ ɏɚɐɧ ɛɜɚɤɗɚɏɚ ɝɞɚɗɑɞɔɫ ɍɧɗɚ ɝɠɚɜ-

ɘɔɜɚɎɌəɚ əɚɎɚɑ əɌɟɣəɚɑ əɌɛɜɌɎɗɑəɔɑ ð ɜɌɐɔɌ-

ɢɔɚəəɌɫ ɍɔɚɡɔɘɔɫ.  

ɀɔɓɔɖɚ-ɞɑɡəɔɣɑɝɖɔɕ ɚɞɐɑɗ ɛɚɐ ɜɟɖɚɎɚɐ-

ɝɞɎɚɘ ɛɜɚɠɑɝɝɚɜɌ Ȭ.ɀ. ȴɚɠɠɑ ɛɜɚɐɚɗɒɌɗ ɜɌɓ-

ɎɔɎɌɞɨɝɫ, ɠɟəɐɌɘɑəɞɌɗɨəɧɑ əɌɟɣəɧɑ ɔ ɔɝɝɗɑ-

ɐɚɎɌɞɑɗɨɝɖɔɑ ɜɌɍɚɞɧ ɚɝɟɥɑɝɞɎɗɫɗɔɝɨ əɌ ɘɔɜɚ-

Ɏɚɘ ɟɜɚɎəɑ. Ⱥɝɑəɨɪ 1918 ɏɚɐɌ ɛɚ ɛɜɔɏɗɌɤɑəɔɪ 

ȴɚɠɠɑ ɝɚɞɜɟɐəɔɖɚɘ ɔəɝɞɔɞɟɞɌ ɝɞɌɗ ɝɞɟɐɑəɞ ɛɚ-

ɗɔɞɑɡəɔɣɑɝɖɚɏɚ ɔəɝɞɔɞɟɞɌ Ȼ.ȷ. ȶɌɛɔɢɌ. Ȯ 1919 

ɏɚɐɟ Ɏ ɔəɝɞɔɞɟɞɑ ɍɧɗɔ ɛɜɚɎɑɐɑəɧ ɜɌɍɚɞɧ ɛɚ 

ɚɛɜɑɐɑɗɑəɔɪ ɝɞɜɟɖɞɟɜɧ ɘɚɗɑɖɟɗɧ ɔ ɌɞɚɘɌ ɝ 

ɛɚɘɚɥɨɪ ɜɑəɞɏɑəɚɏɜɌɠɔɔ, Ɏ ɖɚɞɚɜɧɡ ɛɜɔəɔɘɌɗ 

ɟɣɌɝɞɔɑ Ȼ.ȷ. ȶɌɛɔɢɌ (ɗɌɟɜɑɌɞ əɚɍɑɗɑɎɝɖɚɕ ɛɜɑ-

ɘɔɔ ɛɚ ɠɔɓɔɖɑ) ɔ ɛɜɔɏɗɌɤɑəəɧɕ Ɏ ɔəɝɞɔɞɟɞ 

ɟɣɑəɔɖ ȴɚɠɠɑ ȹ.ȹ. ȽɑɘɑəɚɎ (ɑɐɔəɝɞɎɑəəɧɕ Ɏ 

ɝɞɜɌəɑ ɗɌɟɜɑɌɞ əɚɍɑɗɑɎɝɖɚɕ ɛɜɑɘɔɔ ɛɚ ɡɔɘɔɔ).  

ȼɌɐɔɚɗɚɏɔɣɑɝɖɔɕ ɚɞɐɑɗ (ɜɌɐɔɑɎɚɑ ɚɞɐɑɗɑ-

əɔɑ), ɜɟɖɚɎɚɐɔɘɧɕ ɛɜɚɠɑɝɝɚɜɚɘ ȷ.Ƚ. ȶɚɗɚɎɜɌɞ-

ɃɑɜɎɔəɝɖɔɘ, ɓɌəɔɘɌɗɝɫ ɔɝɝɗɑɐɚɎɌəɔɑɘ Ɏɧɐɑɗɑ-

əɔɫ ɜɌɐɚəɌ ɜɌɐɔɕɝɚɐɑɜɒɌɥɔɘɔ ɞɎɑɜɐɧɘɔ Ɏɑ-

ɥɑɝɞɎɌɘɔ. ȷɑɎ ȽɞɌəɔɝɗɌɎɚɎɔɣ ɍɧɗ Ɏɔɐəɧɘ 

ɟɣɑəɧɘ ɔ ɚɐəɔɘ ɔɓ ɖɜɟɛəɧɡ ɜɚɝɝɔɕɝɖɔɡ ɔɝɝɗɑ-

ɐɚɎɌɞɑɗɑɕ Ɏ ɚɍɗɌɝɞɔ ɠɔɓɔɖɔ ɔ ɏɑɚɗɚɏɔɔ. Ȯ 1921 

ɏɚɐɟ ȷ.Ƚ. ȶɚɗɚɎɜɌɞ-ɃɑɜɎɔəɝɖɔɕ ɝɖɚəɣɌɗɝɫ Ɏ 

ɎɚɓɜɌɝɞɑ 36 ɗɑɞ. Ȯ ɑɏɚ ɣɑɝɞɨ ɍɧɗ əɌɓɎɌə ɘɔəɑɜɌɗ 

ȶɚɗɚɎɜɌɞɔɞ, ɚɍəɌɜɟɒɑəəɧɕ Ɏ ɀɑɜɏɌəɝɖɚɕ ɚɍɗɌ-

ɝɞɔ, ɏɐɑ ɟɣɑəɧɕ ɛɜɚɎɚɐɔɗ ɔɝɝɗɑɐɚɎɌəɔɫ (ɜɔɝ. 4). 

ȶ ɖɚəɢɟ 1918 ɏɚɐɌ Ɏ ɔəɝɞɔɞɟɞɑ ɝɞɌɗɌ 

ɠɟəɖɢɔɚəɔɜɚɎɌɞɨ ɌɘɍɟɗɌɞɚɜɔɫ, ɓɌɜɌɍɚɞɌɗɔ ɗɌ-

ɍɚɜɌɞɚɜɔɔ ɔ 29 ɫəɎɌɜɫ 1919 ɏɚɐɌ Ɏ ɖɗɔəɔɖɟ ɔə-

ɝɞɔɞɟɞɌ, ɑɐɔəɝɞɎɑəəɟɪ ɞɚɏɐɌ ɜɑəɞɏɑəɚɗɚɏɔɣɑ-

ɝɖɟɪ ɖɗɔəɔɖɟ Ɏ ɘɔɜɑ, ɍɧɗ ɛɜɔəɫɞ ɛɑɜɎɧɕ ɍɚɗɨ-

əɚɕ [7]. Ȯ ɖɗɔəɔɖɟ ɔəɝɞɔɞɟɞɌ ɝɞɌɗɔ ɝɞɑɖɌɞɨɝɫ 

ɍɚɗɨəɧɑ ɐɗɫ ɗɑɣɑəɔɫ ɜɑəɞɏɑəɚɎɧɘɔ ɗɟɣɌɘɔ ɔ 

ɜɌɐɔɑɘ. ȬɖɞɔɎəɚ ɤɗɌ əɌɟɣəɌɫ ɜɌɍɚɞɌ: ɓɌɝɑɐɌɗ 

ɝɚɎɑɞ, ɝɚɍɔɜɌɗɔɝɨ əɌɟɣəɧɑ ɝɑɘɔəɌɜɧ, ɣɔɞɌɗɔɝɨ 

ɐɚɖɗɌɐɧ. ȴ ɟɒɑ Ɏ ɖɚəɢɑ 1919 ɏɚɐɌ əɌɣɌɗɌɝɨ 

ɛɚɐɏɚɞɚɎɖɌ ɖ ɔɓɐɌəɔɪ ɒɟɜəɌɗɌ ð  çȮɑɝɞəɔɖ 

ɜɑəɞɏɑəɚɗɚɏɔɔ ɔ ɜɌɐɔɚɗɚɏɔɔè. ȷɑɞɚɘ 1919 ɏɚɐɌ 

ɛɜɔ ȴəɝɞɔɞɟɞɑ ɍɧɗɌ ɟɣɜɑɒɐɑəɌ ɖɌɠɑɐɜɌ ȼɑəɞ-

ɏɑəɚɗɚɏɔɔ, əɌ ɖɚɞɚɜɟɪ ɛɚ Ȯɝɑɜɚɝɝɔɕɝɖɚɘɟ ɖɚə-

ɖɟɜɝɟ ɍɧɗ ɔɓɍɜɌə ɛɜɚɠɑɝɝɚɜ ȸ.ȴ. ȹɑɘɑəɚɎ [3, 

4, 7].  

ȿɝɞɌɎ ɔəɝɞɔɞɟɞɌ ɍɧɗ ɜɌɓɜɌɍɚɞɌə ȸ.ȴ. ȹɑ-

ɘɑəɚɎɧɘ. Ȯɚ ɏɗɌɎɑ ȴəɝɞɔɞɟɞɌ ɍɧɗ Ȼɜɑɓɔɐɑəɞ ð 

ɚɐɔə ɔɓ ɜɟɖɚɎɚɐɔɞɑɗɑɕ ɚɞɐɑɗɚɎ ɝ ɑɒɑɏɚɐəɧɘ 

ɣɑɜɑɐɚɎɌəɔɑɘ. ȻɑɜɎɧɘ ɎɧɍɜɌəəɧɘ ɛɜɑɓɔɐɑə-

ɞɚɘ ɔəɝɞɔɞɟɞɌ Ɏ 1919 ɏɚɐɌ ɝɞɌɗ ɌɖɌɐɑɘɔɖ Ȭ.ɀ. 

ȴɚɠɠɑ, Ɍ ɝ 1920 ɏɚɐɌ ɩɞɟ ɐɚɗɒəɚɝɞɨ ɓɌəɫɗ ɛɜɚ-

ɠɑɝɝɚɜ ȸ.ȴ. ȹɑɘɑəɚɎ, ɖɚɞɚɜɧɕ ɍɧɗ ɐɔɜɑɖɞɚɜɚɘ 

ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚɏɚ ɔ ɜɌɐɔɚɗɚɏɔɣɑɝɖɚɏɚ ɔəɝɞɔ-

ɞɟɞɌ Ɏ ɞɑɣɑəɔɑ 30 ɗɑɞ.  

ȹɌɜɖɚɘ ɛɚ ɛɜɚɝɎɑɥɑəɔɪ Ȭ.Ȯ. ȷɟəɌɣɌɜ-

ɝɖɔɕ ɛɔɝɌɗ Ȯ.ȴ. ȷɑəɔəɟ 20 əɚɫɍɜɫ 1920 ɏɚɐɌ: 

çȮɗɌɐɔɘɔɜ ȴɗɨɔɣ! ȸɧ ɚɞɛɜɌɎɔɗɔ ɎɧɐɌɪɥɑɏɚɝɫ 

ɟɣɑəɚɏɚ ɔ ɛɜɑɖɜɌɝəɚɏɚ ɗɑɖɞɚɜɌ ȹɑɘɑəɚɎɌ, ɝɚ-

ɓɐɌɎɤɑɏɚ ɟ əɌɝ ȼɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɕ ɔəɝɞɔɞɟɞ, 

ɓɌ ɏɜɌəɔɢɟ. ȻɚɝɧɗɌɪ ȮɌɘ ɝɚɚɞɎɑɞɝɞɎɑəəɧɕ ɘɌ-

ɞɑɜɔɌɗ, ɛɚɖɌɓɧɎɌɪɥɔɕ, ɣɞɚ əɌ ɩɞɚɞ ɜɌɓ ɘɧ ɚɞ-

əɪɐɨ əɑ ɚɤɔɍɗɔɝɨ, ɛɚɝɗɌɎ ɞɟɐɌ ɩɞɚɏɚ ɣɑɗɚɎɑɖɌ. 

ȰɟɘɌɪ, ɣɞɚ ȮɌɘ ɍɟɐɑɞ ɗɪɍɚɛɧɞəɚ ɛɜɚɝɘɚɞɜɑɞɨ 

ɘɌɞɑɜɔɌɗè [5]. 

ɀɔɓɔɖɚ-ɞɑɡəɔɣɑɝɖɔɕ ɚɞɐɑɗ ɔəɝɞɔɞɟɞɌ Ɏ 

ɓəɌɣɔɞɑɗɨəɚɕ ɝɞɑɛɑəɔ ɟɐɑɗɫɗ ɎəɔɘɌəɔɑ ɠɔɓɔɖɑ 

ɔ ɞɑɡəɔɖɑ Ɏ ɟɥɑɜɍ ɘɑɐɔɢɔəɑ. ȮɎɔɐɟ ɩɞɚɏɚ, Ɍ 

ɞɌɖɒɑ, Ɏ ɝɎɫɓɔ ɝ ɞɑɘ, ɣɞɚ ɠɔɓɔɖɚ-ɞɑɡəɔɣɑɝɖɔɕ 

ɚɞɐɑɗ əɌɡɚɐɔɗɝɫ Ɏ ɚɞɐɌɗɑəɔɔ, ɍɧɗɚ ɜɑɤɑəɚ ɛɜɑ-

ɚɍɜɌɓɚɎɌɞɨ ɠɔɓɔɖɚ-ɞɑɡəɔɣɑɝɖɔɕ, Ɍ Ɏɘɑɝɞɑ ɝ əɔɘ 

ɔ ɜɌɐɔɑɎɧɕ ɚɞɐɑɗɧ Ɏ ɝɌɘɚɝɞɚɫɞɑɗɨəɧɑ ɔəɝɞɔɞɟ-

ɞɧ, ɝɚɡɜɌəɔɎ əɌɟɣəɟɪ ɝɎɫɓɨ ɝ əɔɘɔ. Ȯ 1922 ɏ. 

ȼɌɐɔɑɎɚɑ ɚɞɐɑɗɑəɔɑ  ɍɧɗɚ Ɏɖɗɪɣɑəɚ Ɏ ɝɚɝɞɌɎ  

ȯɚɝɟɐɌɜɝɞɎɑəəɚɏɚ ɜɌɐɔɑɎɚɏɚ ɔəɝɞɔɞɟɞɌ. ȽɞɌɜɚɑ 

əɌɓɎɌəɔɑ çȯɚɝɟɐɌɜɝɞɎɑəəɧɕ ɜɑəɞɏɑəɚɗɚɏɔɣɑ-

ɝɖɔɕ ɔ ɜɌɐɔɚɗɚɏɔɣɑɝɖɔɕ ɔəɝɞɔɞɟɞè ɚɝɞɌɗɚɝɨ 

ɞɚɗɨɖɚ ɓɌ ɘɑɐɔɖɚ-ɍɔɚɗɚɏɔɣɑɝɖɔɘ ɚɞɐɑɗɚɘ.  Ȯ 

ɐɌɗɨəɑɕɤɑɘ, ɝ ɜɌɓɎɔɞɔɑɘ ɐɑɫɞɑɗɨəɚɝɞɔ ɜɌɖɚɎɚɕ  

 

ȼɔɝ. 4 (Fig. 4) 

ȼɔɝ. 4.    ɀɚɞɚɏɜɌɠɔɫ. 

ȶɚɗɚɎɜɌɞɔɞ ð ɘɔəɑɜɌɗ, əɌɓɎɌəəɧɕ Ɏ ɣɑɝɞɨ ȷ.Ƚ. ȶɚ-

ɗɚɎɜɌɞ-ɃɑɜɎɔəɝɖɚɏɚ  

Fig. 4.    Photo.  

Kolovratite - the mineral. named after L.S. Kolovrat -

Tchervinsky.  
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ɗɌɍɚɜɌɞɚɜɔɔ ɔ ɗɑɣɑəɔɔ ɜɌɖɚɎɧɡ ɓɌɍɚɗɑɎɌəɔɕ Ɏ 

ɔəɝɞɔɞɟɞɑ, ɛɚɝɗɑɐəɔɕ ɛɚɗɟɣɔɗ əɌɓɎɌəɔɑ çȯɚɝɟ-

ɐɌɜɝɞɎɑəəɧɕ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɕ, ɜɌɐɔɚɗɚɏɔɣɑ-

ɝɖɔɕ ɔ ɜɌɖɚɎɧɕ ɔəɝɞɔɞɟɞè (ɜɔɝ. 5). 

Ƚ ɚɝəɚɎɌəɔɑɘ ȯɚɝɟɐɌɜɝɞɎɑəəɚɏɚ ȼɑəɞɏɑəɚ-

ɗɚɏɔɣɑɝɖɚɏɚ ɔ ȼɌɐɔɚɗɚɏɔɣɑɝɖɚɏɚ ɔəɝɞɔɞɟɞɌ Ɏ ɏ. 

ȻɑɞɜɚɏɜɌɐɑ ɎɚɓɚɍəɚɎɔɗɌɝɨ ɐɑɫɞɑɗɨəɚɝɞɨ Ⱥɍɥɑ-

ɝɞɎɌ ɜɚɝɝɔɕɝɖɔɡ ɜɑəɞɏɑəɚɗɚɏɚɎ ɔ ɜɌɐɔɚɗɚɏɚɎ. Ȯ 

1919 ɏɚɐɟ 5 ɘɌɫ ɔ 2 ɔɪəɫ ɝɚɝɞɚɫɗɔɝɨ ɐɎɌ ɚɍɥɔɡ 

ɝɚɍɜɌəɔɫ, əɌ ɖɚɞɚɜɧɡ, ɍɗɌɏɚɐɌɜɫ əɚɎɧɘ ɛɚɗɔ-

ɞɔɣɑɝɖɔɘ ɟɝɗɚɎɔɫɘ, ɍɧɗ ɛɑɜɑɜɌɍɚɞɌə ɟɝɞɌɎ ɔ 

ɟɞɎɑɜɒɐɑəɚ ɛɚɗɚɒɑəɔɑ ɚ ȼɚɝɝɔɕɝɖɚɕ ɌɝɝɚɢɔɌ-

ɢɔɔ ȼɑəɞɏɑəɚɗɚɏɚɎ ɔ ȼɌɐɔɚɗɚɏɚɎ. ȻɑɞɜɚɏɜɌɐɝɖɚɑ 

ɚɍɥɑɝɞɎɚ ɝɞɌɗɚ ɝɚɝɞɌɎəɚɕ ɣɌɝɞɨɪ ɌɝɝɚɢɔɌɢɔɔ. 

ȻɚɐɣɑɜɖɔɎɌɗɚɝɨ, ɣɞɚ ɞɌɖɔɑ ɒɑ ɚɍɥɑɝɞɎɌ ɘɚɏɟɞ 

ɍɧɞɨ ɚɜɏɌəɔɓɚɎɌəɧ ɔ Ɏ ɐɜɟɏɔɡ ɏɚɜɚɐɌɡ. Ȼɜɑɐɝɑ-

ɐɌɞɑɗɑɘ ɌɝɝɚɢɔɌɢɔɔ ɝɞɌɗ Ⱥ.Ȱ. ɁɎɌɗɨɝɚə. Ȯ ɝɚɎɑɞ 

ȻɑɞɜɚɏɜɌɐɝɖɚɏɚ ɚɍɥɑɝɞɎɌ ɔɓɍɜɌəɚ 8 ɣɑɗɚɎɑɖ: 

Ȭ.ɀ. ȴɚɠɠɑ, ȱ.Ƚ. ȷɚəɐɚə, ȸ.ȴ. ȹɑɘɑəɚɎ, Ƚ.ɋ. 

Ⱦɑɜɑɤɔə, Ȭ.ȶ. ɋəɚɎɝɖɔɕ, Ⱥ.Ⱥ. Ȱɑə, Ȭ.Ȭ. ȸɌɖɝɔ-

ɘɚɎ, ȷ.Ƚ. ȶɚɗɚɎɜɌɞ-ɃɑɜɎɔəɝɖɔɕ ɔ 2 ɖɌəɐɔɐɌɞɌ, 

Ȭ.Ȭ. ȳɌɗɟɢɖɔɕ ɔ Ƚ.Ȯ. ȯɚɗɨɐɍɑɜɏ. 

ȿɝɞɌɎ ɌɝɝɚɢɔɌɢɔɔ ɍɧɗ ɚɛɟɍɗɔɖɚɎɌə Ɏ ɛɑɜ-

Ɏɚɘ Ɏɧɛɟɝɖɑ ɒɟɜəɌɗɌ çȮɑɝɞəɔɖ ɜɑəɞɏɑəɚɗɚɏɔɔ ɔ 

ɜɌɐɔɚɗɚɏɔɔè, ɖɚɞɚɜɧɕ əɌɣɌɗ ɔɓɐɌɎɌɞɨɝɫ ɖɌɖ ɚɜ-

ɏɌə ɘɑɐɔɖɚ-ɍɔɚɗɚɏɔɣɑɝɖɚɏɚ ɚɞɐɑɗɌ ȯɚɝɟɐɌɜ-

ɝɞɎɑəəɚɏɚ ȼɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚɏɚ ɔ ȼɌɐɔɚɗɚɏɔɣɑ-

ɝɖɚɏɚ ɔəɝɞɔɞɟɞɌ (ɜɔɝ. 6). 

ȻɑɜɎɧɕ Ɏɧɛɟɝɖ çȮɑɝɞəɔɖɌ ɜɑəɞɏɑəɚɗɚɏɔɔ  

 

ȼɔɝ. 5 (Fig. 5) 

ȼɔɝ. 5.    ɀɚɞɚɏɜɌɠɔɫ. 

Ⱦɔɞɟɗɨəɧɕ ɗɔɝɞ ȽɍɚɜəɔɖɌ ȯɚɝɟɐɌɜɝɞɎɑəəɚɏɚ ȼɑəɞ-

ɏɑəɚɗɚɏɔɣɑɝɖɚɏɚ, ȼɌɐɔɚɗɚɏɔɣɑɝɖɚɏɚ ɔ ɜɌɖɚɎɚɏɚ ɔə-

ɝɞɔɞɟɞɌ.  

Fig. 5.    Photo.  

The title page of the Bulletin of the State Radiological 

and Cancer Institute.  

 

ȼɔɝ. 6 (Fig. 6) 

ȼɔɝ. 6.    ɀɚɞɚɏɜɌɠɔɫ. 

Ⱦɔɞɟɗɨəɧɕ ɗɔɝɞ ɒɟɜəɌɗɌ çȮɑɝɞəɔɖ ɜɑəɞɏɑəɚɗɚɏɔɔ ɔ ɜɌɐɔɚɗɚɏɔɔè, Ɏ ɖɚɞɚɜɚɘ ɚɛɟɍɗɔɖɚɎɌəɚ Ȼɚɗɚɒɑəɔɑ ɚ ɜɚɝ-

ɝɔɕɝɖɚɕ ȬɝɝɚɢɔɌɢɔɔ ɜɑəɞɏɑəɚɗɚɏɚɎ ɔ ȼɌɐɔɚɗɚɏɚɎè ɔ ɞɑɖɝɞ Ȼɚɗɚɒɑəɔɫ ɚ ȼɚɝɝɔɕɝɖɚɕ ɌɝɝɚɢɔɌɢɔɔ ȼɑəɞɏɑəɚɗɚ-

ɏɚɎ ɔ ɜɌɐɔɚɗɚɏɚɎ. 1920. Ⱦ. 1, Ɏɧɛɟɝɖ 1-2. 

Fig. 6.    Photo . 

The title page of the Magazine "The bulletin of Roentgenology and Radiology. 1920. Vol. 1 Edit. 1 -2" where the re 

was published the statute on "The Russian Association of Roentgenologists and Radiologists" and the text of the 

Statute.  
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ɔ ɜɌɐɔɚɗɚɏɔɔè ɞɚɘ 1, Ɏɧɛɟɝɖ 1-2 Ɏɧɤɑɗ Ɏ ɝɎɑɞ Ɏ 

1920 ɏɚɐɟ. ȺɞɎɑɞɝɞɎɑəəɧɘ ɜɑɐɌɖɞɚɜɚɘ ɝɞɌɗ 

ȸ.ȴ. ȹɑɘɑəɚɎ, ɝɑɖɜɑɞɌɜɑɘ ɜɑɐɌɖɢɔɔ çȮɑɝɞəɔɖɌè 

ɍɧɗ ɛɜɚɠɑɝɝɚɜ Ƚ.ȯ. Ƚɔɘɛɝɚə. Ȼɚɝɗɑ ɞɚɏɚ ɖɌɖ 

ɠɔɓɔɖɚ-ɞɑɡəɔɣɑɝɖɔɕ ɚɞɐɑɗ ɛɜɑɎɜɌɞɔɗɝɫ Ɏ ɝɌɘɚ-

ɝɞɚɫɞɑɗɨəɚɑ ɟɣɜɑɒɐɑəɔɑ, çȮɑɝɞəɔɖè, əɌɣɔəɌɫ ɝ 

ɎɧɛɟɝɖɌ 5-6, ɞɚɘɌ 1, ɝɞɌɗ əɌɓɧɎɌɞɨɝɫ ɒɟɜəɌɗɚɘ 

ȯɚɝɟɐɌɜɝɞɎɑəəɚɏɚ ȼɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚɏɚ ɔ ȼɌɐɔɚ-

ɗɚɏɔɣɑɝɖɚɏɚ ɔəɝɞɔɞɟɞɌ. Ȯ ɜɌɍɚɞɑ ɔɓɐɌɞɑɗɨɝɞɎɌ 

ɛɑɜɔɚɐɔɣɑɝɖɔ ɎɚɓəɔɖɌɗɔ ɖɜɔɓɔɝɧ ɔ Ɏɝɫ ɜɌɍɚɞɌ 

ɛɚ ɒɟɜəɌɗɟ ɛɜɔɚɝɞɌəɌɎɗɔɎɌɗɌɝɨ. çȮɑɝɞəɔɖè Ɏɧ-

ɡɚɐɔɗ ɝ ɍɚɗɨɤɔɘɔ ɛɜɚɘɑɒɟɞɖɌɘɔ, ɞɌɖ, ɔɓɐɌəɔɑ 

1 ɞɚɘɌ, əɌɣɌɞɚɑ Ɏ 1920 ɏɚɐɟ, ɍɧɗɚ ɓɌɖɚəɣɑəɚ Ɏ 

1922 ɏɚɐɟ. Ⱦɚɘ 2, ɛɑɜɎɧɕ Ɏɧɛɟɝɖ ɖɚɞɚɜɚɏɚ Ɏɧ-

ɤɑɗ ɚɝɑəɨɪ 1922 ɏɚɐɌ, ɍɧɗ ɓɌɖɚəɣɑə ɖ 22 ɫəɎɌ- 

ɜɫ 1924 ɏɚɐɌ [6]. ȹɌɣɔəɌɫ ɝ 1922 ɏɚɐɌ ɚɞɎɑɞ-

ɝɞɎɑəəɧɘ ɝɑɖɜɑɞɌɜɑɘ ɜɑɐɌɖɢɔɔ çȮɑɝɞəɔɖɌè ɍɧɗ 

ȴ.Ȭ. ȺɖɝɑəɚɎ. Ȱɚ ɞɑɡ ɛɚɜ, ɛɚɖɌ Ɏ ɔəɝɞɔɞɟɞɑ 

ɔɘɑɗɔɝɨ ɓɌɛɌɝɧ ɍɟɘɌɏɔ, Ȯɑɝɞəɔɖ Ɏɧɡɚɐɔɗ Ɏ 

ɝɎɑɞ. ȶɌɞɌɝɞɜɚɠɔɣɑɝɖɚɑ ɛɚɗɚɒɑəɔɑ əɌɝɞɟɛɔɗɚ, 

ɖɚɏɐɌ ɓɌɛɌɝɧ ɍɟɘɌɏɔ ɔɝɝɫɖɗɔ. ȴ.Ȭ. ȺɖɝɑəɚɎ Ɏ 

ɝɎɚɔɡ ɎɚɝɛɚɘɔəɌəɔɫɡ ɛɔɤɑɞ: çȮ ɞɚ Ɏɜɑɘɫ ɟ ɔə-

ɝɞɔɞɟɞɌ əɑ ɍɧɗɚ əɔ ɍɟɘɌɏɔ, əɔ ɝɜɑɐɝɞɎ ɐɗɫ 

ɚɛɗɌɞɧ ɞɔɛɚɏɜɌɠɝɖɔɡ ɜɌɝɡɚɐɚɎ. Ȯɑɝɞəɔɖɟ ɏɜɚ-

ɓɔɗɌ ɑɝɗɔ əɑ ɛɚɗəɌɫ ɏɔɍɑɗɨ, ɞɚ ɛɜɔɚɝɞɌəɚɎɖɌ 

ɔɓɐɌəɔɫ əɌ əɑɚɛɜɑɐɑɗɑəəɧɕ ɝɜɚɖ. Ȼɜɔɤɗɚɝɨ 

ɛɜɔɍɑɏəɟɞɨ ɖ ɑɐɔəɝɞɎɑəəɚɘɟ Ɏɧɡɚɐɟ ð Ɏɓɫɞɨ ɔɓ-

ɐɌəɔɑ ɩɞɚɏɚ ɎɧɡɚɐɌ əɌ ɝɑɍɫ ɔ ɛɜɚɝɔɞɨ ɟ ɞɔɛɚ-

ɏɜɌɠɔɔ ɖɜɑɐɔɞ. ȹɑɚɍɡɚɐɔɘɚ ɍɧɗɚ əɑɘɑɐɗɑəəɚ 

ɛɜɔɚɍɜɑɝɞɔ ɍɟɘɌɏɟ ɔ ɐɗɫ ɛɚɖɜɧɞɔɫ ɣɌɝɞɔ ɩɞɔɡ 

ɜɌɝɡɚɐɚɎ əɌɟɣəɧɑ ɝɚɞɜɟɐəɔɖɔ ɔəɝɞɔɞɟɞɌ Ɏəɑɝ-

ɗɔ ɛɚ 4 ɜɟɍɗɫ ɔɓ ɝɎɚɑɏɚ ɝɖɟɐəɚɏɚ ɒɌɗɚɎɌəɨɫ. 

ɂɑəɚɪ əɑɜɎɚɎ, ɢɑəɚɪ ɝɚɍɝɞɎɑəəɚɕ ɖɜɚɎɔ, 

çȮɑɝɞəɔɖè ɝɚɞɜɟɐəɔɖɌɘɔ ɔəɝɞɔɞɟɞɌ ɍɧɗ ɝɛɌɝɑəè 

[6].  

ȴəɝɞɔɞɟɞ ɔ ɌɝɝɚɢɔɌɢɔɫ əɟɒɐɌɗɔɝɨ Ɏ ɘɑɒ-

ɐɟəɌɜɚɐəɚɘ ɛɑɣɌɞəɚɘ ɚɜɏɌəɑ, ɖɚɞɚɜɧɕ ɐɑɘɚə-

ɝɞɜɔɜɚɎɌɗ ɍɧ ɐɚɝɞɔɒɑəɔɫ ɝɚɪɓəɚɕ ɜɑəɞɏɑəɚɗɚ-

ɏɔɔ. Ȼɚ ɛɚɝɞɌəɚɎɗɑəɔɪ Ɏɞɚɜɚɏɚ Ȯɝɑɝɚɪɓəɚɏɚ 

ɝɦɑɓɐɌ ɜɑəɞɏɑəɚɗɚɏɚɎ ɔ ɜɌɐɔɚɗɚɏɚɎ (1924 ɏ.) 

çȮɑɝɞəɔɖè ɍɧɗ ɛɜɔɓəɌə ɢɑəɞɜɌɗɨəɧɘ ɚɜɏɌəɚɘ 

Ȯɝɑɝɚɪɓəɚɕ ɌɝɝɚɢɔɌɢɔɔ ɜɑəɞɏɑəɚɗɚɏɚɎ ɔ ɜɌɐɔɚ-

ɗɚɏɚɎ, ɚɝɞɌɎɌɫɝɨ ɪɜɔɐɔɣɑɝɖɚɕ ɝɚɍɝɞɎɑəəɚɝɞɨɪ 

ȯɚɝɟɐɌɜɝɞɎɑəəɚɏɚ ȼɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚɏɚ ɔ ȼɌɐɔɚ-

ɗɚɏɔɣɑɝɖɚɏɚ ɔəɝɞɔɞɟɞɌ. Ƚ ɩɞɚɏɚ Ɏɜɑɘɑəɔ (ɝ Ɏɧ-

ɛɟɝɖɌ 1, ɞɚɘ 3) çȮɑɝɞəɔɖè əɚɝɔɞ ɐɎɚɕəɚɕ ɛɚɐɓɌ-

ɏɚɗɚɎɚɖ ð ɒɟɜəɌɗ ȬɝɝɚɢɔɌɢɔɔ ɔ ɔəɝɞɔɞɟɞɌ. 

Ȯ 1924 ɏɚɐɟ ɝɚɝɞɚɫɗɝɫ Ɏɞɚɜɚɕ ɝɦɑɓɐ ɜɑəɞ-

ɏɑəɚɗɚɏɚɎ ɔ ɜɌɐɔɚɗɚɏɚɎ. Ƚɦɑɓɐ ɛɜɚɡɚɐɔɗ Ɏ 

ȸɚɝɖɎɑ ɔ ȷɑəɔəɏɜɌɐɑ. Ƚɦɑɓɐ Ɏ ȸɚɝɖɎɑ ɍɧɗ ɚɜ-

ɏɌəɔɓɚɎɌə ɚɐəɚɎɜɑɘɑəəɚ ɝɚ ɝɦɑɓɐɚɘ ɡɔɜɟɜɏɚɎ ɔ 

ɞɑɜɌɛɑɎɞɚɎ ɝ 7 ɛɚ 9 ɘɌɫ, Ɍ ɝ 10 ɛɚ 14 ɘɌɫ ð Ɏ 

ȷɑəɔəɏɜɌɐɑ. ȹɌ Ɏɞɚɜɚɘ ɝɦɑɓɐɑ ɍɧɗɌ ɛɜɔəɫɞɌ 

ɜɑɓɚɗɪɢɔɫ ɛɚ Ɏɚɛɜɚɝɟ ɚɍ ɌɝɝɚɢɔɌɢɔɔ ɜɑəɞɏɑəɚ-

ɗɚɏɚɎ ɔ ɜɌɐɔɚɗɚɏɚɎ [2]. Ȯ ɝɚɚɞɎɑɞɝɞɎɔɔ ɝ ɜɑɓɚ-

ɗɪɢɔɑɕ çȽɚɎɑɞɟ ɌɝɝɚɢɔɌɢɔɔ ɛɚɜɟɣɌɑɞɝɫ Ɏ ɞɑɣɑ-

əɔɑ ɞɜɑɡ ɘɑɝɫɢɑɎ ɜɌɓɜɌɍɚɞɌɞɨ ɔ ɛɜɚɎɑɝɞɔ ɣɑɜɑɓ 

ɛɜɌɎɔɞɑɗɨɝɞɎɚ ɟɝɞɌɎ ɌɝɝɚɢɔɌɢɔɔ, ɖɚɞɚɜɧɕ ɔ 

ɍɧɗ ɛɚɐɏɚɞɚɎɗɑə" (ɜɔɝ. 7 ɔ 8). 

Ⱦɜɑɞɔɕ Ɏɝɑɝɚɪɓəɧɕ ɝɦɑɓɐ ɜɑəɞɏɑəɚɗɚɏɚɎ ɔ 

ɜɌɐɔɚɗɚɏɚɎ ɝɚɝɞɚɫɗɝɫ Ɏ ȷɑəɔəɏɜɌɐɑ 20-25 ɘɌɫ 

1925 ɏɚɐɌ ɔɘɑɗ ɜɑɓɖɚ ɎɧɜɌɒɑəəɧɕ əɌɟɣəɧɕ 

ɡɌɜɌɖɞɑɜ. Ƚɦɑɓɐ ɛɚɜɟɣɔɗ ɛɜɑɓɔɐɔɟɘɟ ȬɝɝɚɢɔɌ-

ɢɔɔ ɛɜɚɎɑɝɞɔ Ɏ ɓɌɖɚəɚɐɌɞɑɗɨəɚɘ ɛɚɜɫɐɖɑ Ɏɚ-

ɛɜɚɝ ɚ ɓɌɥɔɞɑ ɞɜɟɐɌ ɜɑəɞɏɑəɚɗɚɏɚɎ. ɉɞɚɞ Ɏɚɛɜɚɝ 

ɍɧɗ ɜɌɓɐɑɗɑə ɛɜɑɓɔɐɔɟɘɚɘ əɌ 2 ɣɌɝɞɔ: ɛɑɜɎɌɫ 

ɩɞɚ əɑɛɚɝɜɑɐɝɞɎɑəəɌɫ ɓɌɥɔɞɌ ɚɞ Ɏɜɑɐəɚɏɚ Ɏɚɓ-

ɐɑɕɝɞɎɔɫ ɗɟɣɑɕ ɔ Ɏɞɚɜɚɕ ð ɟɗɟɣɤɑəɔɑ ɞɜɟɐɌ 

ɜɑəɞɏɑəɚɗɚɏɚɎ. ȬɝɝɚɢɔɌɢɔɫ ɐɑɕɝɞɎɚɎɌɗɌ Ɏ ɞɑɝ-

əɚɘ ɖɚəɞɌɖɞɑ ɝ ɝɚɪɓɚɘ ȮȽȱȸȱȰȴȶȺȽȬȹȾȼȿȰ 

ɔ Ƚɚɪɓɚɘ ɜɌɍɚɞəɔɖɚɎ ɛɜɚɝɎɑɥɑəɔɫ. ȶ 1925 ɏɚ-

ɐɟ Ɏɚɓəɔɖ ɓɌɖɚə Ɏ ɝɚɎɑɞɝɖɚɕ ɜɑɝɛɟɍɗɔɖɑ ɚ ɓɌ-

ɥɔɞɑ ɞɜɟɐɌ ɜɑəɞɏɑəɚɗɚɏɚɎ. ȭɧɗɔ ɛɜɔəɫɞɧ ɝɞɜɚ-

ɏɔɑ ɛɜɌɎɔɗɌ, ɚɏɜɌɒɐɌɪɥɔɑ ɜɌɍɚɞɟ ɜɑəɞɏɑəɚɗɚ-

ɏɚɎ ɚɞ əɑɛɚɝɜɑɐɝɞɎɑəəɚɏɚ Ɏɜɑɐəɚɏɚ ɐɑɕɝɞɎɔɫ 

ɗɟɣɑɕ.  

Ȯ ɝɎɚɑɘ Ɏɧɝɞɟɛɗɑəɔɔ əɌ ɝɦɑɓɐɑ ɛɜɚɠɑɝɝɚɜ 

ȸ.ȴ. ȹɑɘɑəɚɎ ɝɚɚɍɥɔɗ ɚ ɛɜɚɞɔɎɚɐɑɕɝɞɎɔɔ, ɝ 

ɖɚɞɚɜɚɕ ɝɞɚɗɖəɟɗɌɝɨ ȮɝɑɝɚɪɓəɌɫ ȬɝɝɚɢɔɌɢɔɫ 

ȼɑəɞɏɑəɚɗɚɏɚɎ ɔ ȼɌɐɔɚɗɚɏɚɎ Ɏ Ɏɚɛɜɚɝɑ ɝɚɓɐɌəɔɫ 

ɔ ɟɞɎɑɜɒɐɑəɔɫ ɖɌɠɑɐɜ ɜɑəɞɏɑəɚɗɚɏɔɔ ɝɚ ɝɞɚɜɚ-

əɧ ɛɜɚɠɑɝɝɟɜɧ, ɓɌɝɑɐɌɪɥɑɕ Ɏ ɘɑɞɚɐɔɣɑɝɖɔɡ 

ɖɚɘɔɝɝɔɫɡ ȯɚɝɟɐɌɜɝɞɎɑəəɚɏɚ ȿɣɑəɚɏɚ ȽɚɎɑɞɌ 

(ȯȿȽ): çȻɟɞɑɘ ɚɞɣɌɫəəɚɕ ɍɚɜɨɍɧ, əɌɘ ɟɐɌɗɚɝɨ 

ɐɚɍɔɞɨɝɫ ɛɚɝɞɌəɚɎɗɑəɔɫ ȯȿȽɌ ɚ ɎɎɑɐɑəɔɔ ɚɍɫ-

ɓɌɞɑɗɨəɚɏɚ ɛɜɑɛɚɐɌɎɌəɔɫ ɔ ɖɌɠɑɐɜɧ ɜɑəɞɏɑəɚ- 

ɗɚɏɔɔ Ɏ ȷɑəɔəɏɜɌɐɑ ɔ ȸɚɝɖɎɑ. ɉɞɚ ɍɧɗɌ ɛɑɜɎɌɫ 

 

ȼɔɝ. 7 (Fig. 7) 

ȼɔɝ. 7.    ɀɚɞɚɏɜɌɠɔɫ. 

ȽɞɜɌəɔɢɌ ɔɓ ɒɟɜəɌɗɌ çȮɑɝɞəɔɖ ɜɑəɞɏɑəɚɗɚɏɔɔ ɔ 

ɜɌɐɔɚɗɚɏɔɔ. ȲɟɜəɌɗ Ɏɝɑɝɚɪɓəɚɕ ɌɝɝɚɢɔɌɢɔɔ ɜɑəɞ-

ɏɑəɚɗɚɏɚɎ ɔ ɜɌɐɔɚɗɚɏɚɎ ɔ ȯɚɝɟɐɌɜɝɞɎɑəəɚɏɚ ɜɑəɞɏɑ-

əɚɗɚɏɔɣɑɝɖɚɏɚ ɔ ɜɌɐɔɚɗɚɏɔɣɑɝɖɚɏɚ ɔəɝɞɔɞɟɞɌ. Ⱦɚɘ 3, 

Ɏɧɛɟɝɖ 1. 1924.è ɝ ȼɑɓɚɗɪɢɔɑɕ Ȯɞɚɜɚɏɚ ɝɦɑɓɐɌ.  

Fig. 7.    Photo.  

The page with Resolution of The Second Radiological 

Congress, p ublished in the magazine "The bulletin of 

Roentgenology and Radiology. 1924. Vol. 3 Edit. 1".  
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ȼɔɝ. 8 (Fig. 8) 

ȼɔɝ. 8.      ɀɚɞɚɏɜɌɠɔɫ. 

ȽɞɜɌəɔɢɌ ɔɓ ɒɟɜəɌɗɌ çȮɑɝɞəɔɖ ɜɑəɞɏɑəɚɗɚɏɔɔ ɔ ɜɌɐɔɚɗɚɏɔɔ. ȲɟɜəɌɗ Ɏɝɑɝɚɪɓəɚɕ ɌɝɝɚɢɔɌɢɔɔ ɜɑəɞɏɑəɚɗɚɏɚɎ 

ɔ ɜɌɐɔɚɗɚɏɚɎ ɔ ȯɚɝɟɐɌɜɝɞɎɑəəɚɏɚ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚɏɚ ɔ ɜɌɐɔɚɗɚɏɔɣɑɝɖɚɏɚ ɔəɝɞɔɞɟɞɌ. Ⱦɚɘ 3, Ɏɧɛɟɝɖ 1. 

1924.è ɝ ȿɝɞɌɎɚɘ ȬɝɝɚɢɔɌɢɔɔ.  

Fig. 8.    Photo .  

The page with Articles Of Association, published in th e magazine "The bulletin of Roentgenology and Radiology. 

1924. Vol. 3 Edit. 1".  

 

ȼɔɝ. 9 (Fig. 9) 

ȼɔɝ. 9.     ɀɚɞɚɏɜɌɠɔɫ. 

ȸɑɐɌɗɨ çȻɜɚɠɑɝɝɚɜɌ ȹɑɘɑəɚɎɌ ȸ.ȴ.è ð ɛɜɚɠɑɝɝɔɚəɌɗɨəɌɫ əɌɏɜɌɐɌ ȻɜɑɓɔɐɔɟɘɌ ȽɌəɖɞ-Ȼɑɞɑɜɍɟɜɏɝɖɚɏɚ ȼɌɐɔɚ-

ɗɚɏɔɣɑɝɖɚɏɚ ɚɍɥɑɝɞɎɌ, ɓɌ ɓɌɝɗɟɏɔ Ɏ ɚɍɗɌɝɞɔ ɜɑəɞɏɑəɚɜɌɐɔɚɗɚɏɔɔ. 

Fig. 9.    Photo . 

The medal of honor, named after professor N.I.Nemenov, - the prof the Presidium of St.Petersburg radiological s o-

ciety for achievements in Radiology.  
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ɍɜɑɤɨ, ɖɚɞɚɜɟɪ ɘɧ ɛɜɚɍɔɗɔ. ȱɝɗɔ ɞɌɖɌɫ ɖɌ-

ɠɑɐɜɌ ɍɟɐɑɞ ɟɣɜɑɒɐɑəɌ Ɏ ɚɐəɚɘ ɏɚɜɚɐɑ, əɑɞ ɝɚ-

ɘəɑəɔɫ, ɣɞɚ ɛɚɝɗɑ ɞɚɏɚ, ɖɌɖ ɏɐɑ-əɔɍɟɐɨ əɌ ɘɑ-

ɝɞɌɡ ɫɎɔɞɝɫ Ɏɚɓɘɚɒəɚɝɞɨ ɞɌɖɟɪ ɖɌɠɑɐɜɟ ɟɣɜɑ-

ɐɔɞɨ, ɞɌɖɚɎɌɫ ɟɣɜɑɒɐɑəɌ ɍɟɐɑɞè [6]. 

ȻɑɜɎɧɕ ɝɦɑɓɐ ɝɚɎɑɞɌ Ȯɝɑɝɚɪɓəɚɕ Ȭɝɝɚɢɔ-

Ɍɢɔɔ ɜɑəɞɏɑəɚɗɚɏɚɎ ɔ ɜɌɐɔɚɗɚɏɚɎ, ɝɚɝɞɚɫɗɝɫ 1-3 

ɘɌɜɞɌ 1925 ɏɚɐɌ Ɏ ȷɑəɔəɏɜɌɐɑ. Ȼɜɚɠɑɝɝɚɜ ȸ.ȴ. 

ȹɑɘɑəɚɎ ɝɐɑɗɌɗ ɝɚɚɍɥɑəɔɑ ɚ ɛɚɗɚɒɑəɔɔ Ɏɚɛɜɚ-

ɝɌ ɚ ɛɜɑɛɚɐɌɎɌəɔɔ ɜɑəɞɏɑəɚɗɚɏɔɔ, ɛɚɝɗɑ ɣɑɏɚ 

ȯȿȽ ɛɚɝɞɌəɚɎɔɗ ɎɎɑɝɞɔ ɚɍɫɓɌɞɑɗɨəɚɑ ɛɜɑɛɚɐɌ-

ɎɌəɔɑ ɜɑəɞɏɑəɚɗɚɏɔɔ Ɏ ɚɐəɚɘ ɔɓ ȮȿȳɚɎ Ɏ 

ȸɚɝɖɎɑ ɔ ȷɑəɔəɏɜɌɐɑ. 

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɝɚɓɐɌəɔɑɘ ɌɝɝɚɢɔɌɢɔɔ ɔ 

ɛɑɜɎɧɘ ɑɑ ɝɦɑɓɐɚɘ ɓɌɎɑɜɤɔɗɌɝɨ ɩɛɚɡɌ ɝɞɌəɚɎ-

ɗɑəɔɫ ɜɑəɞɏɑəɚɗɚɏɔɔ ɔ ɜɌɐɔɚɗɚɏɔɔ Ɏ ɝɞɜɌəɑ. 

ȻɑɜɎɧɑ ɐɑɝɫɞɔɗɑɞɔɫ ɜɌɓɎɔɞɔɫ ɜɑəɞɏɑəɚɗɚɏɔɔ 

ɚɓəɌɘɑəɚɎɌɗɔɝɨ ɎɌɒəɧɘɔ ɝɚɍɧɞɔɫɘɔ, ɓɌɗɚ-

ɒɔɎɤɔɘɔ ɚɝəɚɎɟ ɐɌɗɨəɑɕɤɑɏɚ ɜɌɓɎɔɞɔɫ ɜɑəɞ-

ɏɑəɚɗɚɏɔɔ Ɏ ɝɞɜɌəɑ. Ȼɟɞɨ ɝɞɌəɚɎɗɑəɔɫ ɜɑəɞɏɑəɚ-

ɗɚɏɔɔ Ɏ ȼɚɝɝɔɔ əɌɣɌɗɝɫ Ɏ ȽɌəɖɞ-Ȼɑɞɑɜɍɟɜɏɑ Ɏ 

ɝɗɚɒəɧɕ ɔɝɞɚɜɔɣɑɝɖɔɕ ɛɑɜɔɚɐ. Ȱɚ ɔɘɛɑɜɔɌɗɔ-

ɝɞɔɣɑɝɖɚɕ Ɏɚɕəɧ ɜɑəɞɏɑəɚɗɚɏɔɫ əɑ ɛɜɔɓəɌɎɌ-

ɗɌɝɨ ɝɌɘɚɝɞɚɫɞɑɗɨəɚɕ ɘɑɐɔɢɔəɝɖɚɕ ɐɔɝɢɔɛɗɔ-

əɚɕ. Ȱɗɫ ɞɚɏɚ ɣɞɚɍɧ ɓɌəɔɘɌɞɨɝɫ ɜɑəɞɏɑəɚɗɚɏɔ-

ɑɕ, əɑ ɞɜɑɍɚɎɌɗɚɝɨ əɔɖɌɖɚɕ ɐɚɛɚɗəɔɞɑɗɨəɚɕ 

ɖɎɌɗɔɠɔɖɌɢɔɔ, ɤɞɌɞəɧɡ ɜɑəɞɏɑəɚɗɚɏɚɎ ɑɥɑ əɑ 

ɍɧɗɚ. ȽɛɑɢɔɌɗɔɝɞɚɎ ɛɚ ɜɑəɞɏɑəɚɗɚɏɔɔ Ɏ ɝɞɜɌəɑ 

əɌɝɣɔɞɧɎɌɗɔɝɨ ɑɐɔəɔɢɧ. ȼɑəɞɏɑəɚɗɚɏɔɫ Ɏ əɌɣɌ-

ɗɑ ɛɜɚɤɗɚɏɚ ɎɑɖɌ ɞɚɗɨɖɚ əɌɣɔəɌɗɌ ɚɞɎɚɑɎɧɎɌɞɨ 

ɗɔɐɔɜɟɪɥɔɑ ɛɚɓɔɢɔɔ Ɏ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɕ ɘɑɐɔ-

ɢɔəɑ. ȶɌɖ ɖɚ Ɏɝɫɖɚɕ əɚɎɚɕ ɔ əɑɓəɌɖɚɘɚɕ ɝɛɑ-

ɢɔɌɗɨəɚɝɞɔ, ɝɞɌɜɧɑ ɖɗɔəɔɢɔɝɞɧ ɚɞəɚɝɔɗɔɝɨ ɖ 

ɜɑəɞɏɑəɚɗɚɏɔɔ ɛɜɑəɑɍɜɑɒɔɞɑɗɨəɚ, ɖɌɖ ɖ ɣɑɘɟ-ɞɚ 

Ɏɜɚɐɑ ɠɚɞɚɏɜɌɠɔɔ, ɔ, Ɏɚ Ɏɝɫɖɚɘ ɝɗɟɣɌɑ, əɑ ɛɜɔ-

ɓəɌɎɌɗɔ ɑɬ ɖɗɔəɔɣɑɝɖɚɕ ɐɔɝɢɔɛɗɔəɚɕ [8]. ȹɑ-

ɛɜɑɜɧɎəɚɑ, ɝɞɜɑɘɔɞɑɗɨəɚɑ ɜɌɓɎɔɞɔɑ ɗɟɣɑɎɚɕ 

ɐɔɌɏəɚɝɞɔɖɔ ɛɜɔəɚɝɔɞ əɚɎɧɑ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɑ 

ɞɑɡəɚɗɚɏɔɔ ɔ ɘɑəɫɑɞ Ɍɗɏɚɜɔɞɘɧ ɔɝɝɗɑɐɚɎɌəɔɕ. 

ȹɚ Ɏɝɑ əɚɎɚɑ ɚɝəɚɎɧɎɌɑɞɝɫ əɌ ɎɑɖɚɎɚɘ ɚɛɧɞɑ 

ɞɜɌɐɔɢɔɚəəɧɡ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɡ ɘɑɞɚɐɔɖ ɔ 

ɛɌɘɫɞɔ ɚ Ɏɑɗɔɖɔɡ ɟɣɑəɧɡ-ɚɝəɚɎɚɛɚɗɚɒəɔɖɌɡ 

(ɜɔɝ. 9). 

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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ȬɜɒɌəɢɑɎ Ȭ.Ȼ. 

 
ɜɑɐɝɞɌɎɗɑəɌ ɜɑəɞɏɑəɚɝɖɔɌɗɚɏɔɣɑɝɖɌɫ ɡɌɜɌɖɞɑɜɔɝɞɔɖɌ ɜɌɝɛɜɚɝɞɜɌəɑəəɧɡ 

ɚɐɚəɞɚɏɑəəɧɡ ɔ əɑɚɐɚəɞɚɏɑəəɧɡ ɖɔɝɞ ɣɑɗɪɝɞɑɕ ɝ ɟɣɑɞɚɘ ɛɜɔɣɔə ɎɚɓəɔɖəɚɎɑ-

əɔɫ ɔ ɣɌɝɞɚɞɧ ɎɝɞɜɑɣɌɑɘɚɝɞɔ.  

ȹɌɗɔɣɔɑ ɖɚɝɎɑəəɧɡ ɜɑəɞɏɑəɚɎɝɖɔɡ ɛɜɔɓəɌɖɚɎ ɛɚɓɎɚɗɫɑɞ ɛɜɚɎɑɝɞɔ ɐɔɠɠɑɜɑə-

ɢɔɌɗɨəɟɪ ɐɔɌɏəɚɝɞɔɖɟ ɘɑɒɐɟ ɖɚɜəɑɎɧɘɔ ɖɔɝɞɌɘɔ əɑɍɚɗɨɤɔɡ ɜɌɓɘɑɜɚɎ ɔ ɌɛɔɖɌɗɨəɧɘɔ 

ɏɜɌəɟɗɑɘɌɘɔ. Ⱥɐɚəɞɚɏɑəəɧɑ ɔ əɑɚɐɚəɞɚɏɑəəɧɑ ɖɔɝɞɧ ɓəɌɣɔɞɑɗɨəɧɡ ɜɌɓɘɑɜɚɎ ɘɚɏɟɞ 

ɔɘɑɞɨ ɝɡɚɐəɟɪ ɜɑəɞɏɑəɚɎɝɖɟɪ ɖɌɜɞɔəɟ ɘɑɒɐɟ ɝɚɍɚɕ ɔ ɝ ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɧɘɔ əɚɎɚɚɍ-

ɜɌɓɚɎɌəɔɫɘɔ. Ȼɚɩɞɚɘɟ Ɏ ɜɫɐɑ ɖɗɔəɔɣɑɝɖɔɡ ɝɔɞɟɌɢɔɕ ɛɜɚɎɑɝɞɔ ɐɔɠɠɑɜɑəɢɔɌɗɨəɟɪ ɐɔɌ-

ɏəɚɝɞɔɖɟ ɘɑɒɐɟ ɩɞɔɘɔ ɛɚɗɚɝɞəɧɘɔ ɚɍɜɌɓɚɎɌəɔɫɘɔ əɑ ɛɜɑɐɝɞɌɎɗɫɑɞɝɫ Ɏɚɓɘɚɒəɧɘ.  

ȺɍɦɑɖɞɔɎəɚɝɞɨ ɜɑəɞɏɑəɚɐɔɌɏəɚɝɞɔɖɔ ɖɔɝɞ ɣɑɗɪɝɞɑɕ Ɏɚ ɘəɚɏɚɘ ɓɌɎɔɝɔɞ ɚɞ ɔəɠɚɜɘɌɞɔɎ-

əɚɝɞɔ ɔɝɛɚɗɨɓɟɪɥɔɡɝɫ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɡ ɘɑɞɚɐɔɖ. ȶɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ ɜɌɝ-

ɝɘɌɞɜɔɎɌɑɞɝɫ ɖɌɖ ɚɛɞɔɘɌɗɨəɌɫ ɘɑɞɚɐɔɖɌ ɛɜɔ ɎɧɫɎɗɑəɔɔ ɖɔɝɞ ɣɑɗɪɝɞɑɕ ɗɪɍɚɕ ɗɚɖɌɗɔ-

ɓɌɢɔɔ. ȼɌɝɛɜɚɝɞɜɌəɑəəɧɑ ɜɑəɞɏɑəɚɝɞɚɘɌɞɚɗɚɏɔɣɑɝɖɔɑ ɘɑɞɚɐɔɖɔ ɔɘɑɪɞ ɚɛɜɑɐɑɗɑəəɧɑ 

ɚɝɚɍɑəəɚɝɞɔ ɚɞɚɍɜɌɒɑəɔɫ ɖɔɝɞ ɣɑɗɪɝɞɑɕ, ɝəɔɒɌɪɥɔɑ ɐɚɝɞɚɎɑɜəɚɝɞɨ ɔɓɚɍɜɌɒɑəɔɫ.   
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X-RAY SIGHNS OF  JAWS CYSTS 

 

Arzhantsev A.P.   
 

he article presents the x -ray characteristics of ɚdontogenic and nonodontogenic 

jaws cysts, taking into account the c auses and frequency of occurrence.  

Indirect x -ray signs allow for differential diagnosis between root cysts of small size 

and apical granulomas. Odontogenic and nonodontogenic cysts of considerable size may 

have similar x -ray pattern among themselves and w ith benign tumors. Therefore, in a nu m-

ber of clinical situations to conduct a differential diagnosis between these cavities is not 

possible  

The objectivity of x -ray diagnostics of jaws cysts largely depends on the informativ e-

ness of the x -ray techniques us ed. Computed tomography is considered as an optimal tec h-

nique for detecting jaws cysts of any localization. Common radiological techniques in denti s-

try have certain features of displaying jaws cysts, which redu ce the reliability of the image . 

 

 Keywords: ɚdontogenic cysts, nonodontogenic cysts, jaw, x -ray diagnostics, o r-

thopantomography, radiography, computed tomography.  
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ɔɝɞɧ Ɏ ɣɑɗɪɝɞɫɡ ɎɝɞɜɑɣɌɪɞɝɫ ɓəɌɣɔ-

ɞɑɗɨəɚ ɣɌɥɑ, ɣɑɘ Ɏ ɐɜɟɏɔɡ ɖɚɝɞɫɡ ɝɖɑ-

ɗɑɞɌ ɔ ɫɎɗɫɪɞɝɫ ɜɌɝɛɜɚɝɞɜɌəɑəəɚɕ 

ɛɌɞɚɗɚɏɔɑɕ ɓɟɍɚɣɑɗɪɝɞəɚɕ ɝɔɝɞɑɘɧ. 

Ȼɚɗɚɝɞɔ ɖɔɝɞ ɘɚɏɟɞ ɐɚɝɞɔɏɌɞɨ ɓəɌɣɔ-

ɞɑɗɨəɧɡ ɜɌɓɘɑɜɚɎ, ɔɓɘɑəɫɫ ɖɚəɠɔɏɟɜɌɢɔɪ ɌəɌ-

ɞɚɘɔɣɑɝɖɔɡ ɐɑɞɌɗɑɕ. ɀɚɜɘɔɜɚɎɌəɔɑ ɔ ɜɚɝɞ ɩɞɔɡ 

ɛɚɗɚɝɞəɧɡ ɚɍɜɌɓɚɎɌəɔɕ Ɏ ɣɑɗɪɝɞɫɡ əɑɜɑɐɖɚ ɝɚ-

ɛɜɚɎɚɒɐɌɑɞɝɫ ɍɑɝɝɔɘɛɞɚɘəɧɘ ɞɑɣɑəɔɑɘ, ɣɞɚ 

ɓɌɞɜɟɐəɫɑɞ ɔɡ ɎɧɫɎɗɑəɔɑ əɌ ɜɌəəɔɡ ɝɞɌɐɔɫɡ 

ɜɌɓɎɔɞɔɫ. 

Ȼɚ ɛɜɚɔɝɡɚɒɐɑəɔɪ ɖɔɝɞɧ ɣɑɗɪɝɞɑɕ ɛɚɐ-

ɜɌɓɐɑɗɫɪɞɝɫ əɌ ɚɐɚəɞɚɏɑəəɧɑ ɔ əɑɚɐɚəɞɚɏɑə-

əɧɑ. ȶ ɏɜɟɛɛɑ ɚɐɚəɞɚɏɑəəɧɡ ɖɔɝɞ ɚɞəɚɝɫɞɝɫ 

ɖɚɜəɑɎɧɑ (ɌɛɔɖɌɗɨəɧɑ, ɍɚɖɚɎɧɑ, ɚɝɞɌɞɚɣəɧɑ), 

ɛɌɜɌɐɑəɞɌɗɨəɧɑ, ɠɚɗɗɔɖɟɗɫɜəɧɑ ɔ ɩɛɔɐɑɜɘɚ-

ɔɐəɧɑ (ɖɑɜɌɞɚɖɔɝɞɧ).  

ȶɚɜəɑɎɧɑ ɖɔɝɞɧ ɫɎɗɫɪɞɝɫ ɝɌɘɧɘɔ ɜɌɝ-

ɛɜɚɝɞɜɌəɑəəɧɘɔ ɖɔɝɞɌɘɔ ɔ Ɏ ɝɚɚɞɎɑɞɝɞɎɔɔ ɝ 

ɐɌəəɧɘɔ ɗɔɞɑɜɌɞɟɜɧ ɝɚɝɞɌɎɗɫɪɞ 80-90% Ɏɝɑɡ 

ɖɔɝɞ ɣɑɗɪɝɞɑɕ. Ȼɜɚɔɝɡɚɒɐɑəɔɑ ɩɞɔɡ ɖɔɝɞ ɝɎɫ-

ɓɌəɚ ɝ ɎɚɝɛɌɗɔɞɑɗɨəɧɘ ɛɜɚɢɑɝɝɚɘ, ɜɌɝɛɜɚɝɞɜɌ-

əɫɪɥɔɘɝɫ ɔɓ ɓɟɍɚɎ Ɏ ɛɑɜɔɌɛɔɖɌɗɨəɧɑ ɞɖɌəɔ.  

ȹɌɔɍɚɗɑɑ ɣɌɝɞɚ ɎɝɞɜɑɣɌɪɞɝɫ ɌɛɔɖɌɗɨəɧɑ 

ɖɚɜəɑɎɧɑ ɖɔɝɞɧ əɑɍɚɗɨɤɔɡ ɜɌɓɘɑɜɚɎ, ɚɎɌɗɨəɚɕ 

ɔɗɔ ɚɖɜɟɏɗɚɕ ɠɚɜɘɧ, ɗɚɖɌɗɔɓɟɪɥɔɑɝɫ Ɏ ɓɚəɑ 

Ɏɑɜɡɟɤɑɖ ɖɚɜəɑɕ 1 - 2 ɓɟɍɚɎ (ɜɔɝ. 1).  

ȭɚɖɚɎɧɑ ɖɚɜəɑɎɧɑ ɖɔɝɞɧ ɚɍɜɌɓɟɪɞɝɫ əɌ 

ɜɌɝɝɞɚɫəɔɔ ɚɞ Ɏɑɜɡɟɤɑɖ ɖɚɜəɑɕ ɓɟɍɚɎ Ɏ ɘɑɝɞɑ 

ɚɞɖɜɧɞɔɫ ɍɚɖɚɎɧɡ ɖɚɜəɑɎɧɡ ɖɌəɌɗɚɎ. Ⱥəɔ ɣɌ-

ɝɞɚ ɔɘɑɪɞ ɛɚɗɟɚɎɌɗɨəɧɕ ɔɗɔ ɛɚɗɟɖɜɟɏɗɧɕ ɖɚə-

ɞɟɜ ɞɑəɔ, ɛɜɔɗɑɒɌɥɑɕ ɖ ɛɚɎɑɜɡəɚɝɞɔ ɖɚɜəɫ ɓɟ-

ɍɌ (ɜɔɝ. 2 Ɍ). ȶɔɝɞɧ, ɝɠɚɜɘɔɜɚɎɌɎɤɔɑɝɫ əɌ 

Ɏəɟɞɜɑəəɔɡ ɛɚɎɑɜɡəɚɝɞɫɡ ɘəɚɏɚɖɚɜəɑɎɧɡ ɓɟɍɚɎ 

ɔɗɔ Ɏ ɓɚəɑ ɠɟɜɖɌɢɔɔ ɖɚɜəɑɕ, Ɏ ɛɜɚɢɑɝɝɑ ɜɚɝɞɌ 

əɑɜɑɐɖɚ ɛɜɔɚɍɜɑɞɌɪɞ ɚɎɌɗɨəɟɪ ɔɗɔ ɚɖɜɟɏɗɟɪ 

ɠɚɜɘɟ, ɜɌɝɛɜɚɝɞɜɌəɫɫɝɨ əɌ ɛɑɜɔɌɛɔɖɌɗɨəɧɑ 

ɚɞɐɑɗɧ ɜɌɝɛɚɗɚɒɑəəɚɏɚ ɜɫɐɚɘ ɖɚɜəɫ ɓɟɍɌ (ɜɔɝ. 

2 ɍ).   

ȶɚɜəɑɎɌɫ ɖɔɝɞɌ, ɟɎɑɗɔɣɔɎɌɫɝɨ Ɏ ɜɌɓɘɑɜɌɡ, 

ɘɚɒɑɞ ɗɚɖɌɗɔɓɚɎɌɞɨɝɫ ɚɐəɚɎɜɑɘɑəəɚ Ɏ ɚɍɗɌɝɞɔ 

Ɏɑɜɡɟɤɑɖ ɔ ɍɚɖɚɎɧɡ ɛɚɎɑɜɡəɚɝɞɑɕ  ɖɚɜəɫ ɓɟɍɚɎ 

(ɜɔɝ. 3). 

Ȼɜɔ əɌɗɔɣɔɔ ɐɗɔɞɑɗɨəɚɕ ɜɑɘɔɝɝɔɔ ɖɚəɞɟɜ 

ɏɜɌəɔɢɧ ɖɔɝɞ ɝɞɌəɚɎɔɞɝɫ ɚɞɣɑɞɗɔɎɧɘ, ɝɚ Ɏɜɑ-

ɘɑəɑɘ ɛɚɫɎɗɫɑɞɝɫ ɞɑəɨ ɚɝɞɑɚɝɖɗɑɜɚɞɔɣɑɝɖɚɏɚ 

ɟɛɗɚɞəɑəɔɫ, ɚɖɌɕɘɗɫɪɥɌɫ ɛɚɗɚɝɞɨ.    

ȻɜɚɎɑɝɞɔ ɐɔɠɠɑɜɑəɢɔɌɗɨəɟɪ ɐɔɌɏəɚɝɞɔ-

ɖɟ ɘɑɒɐɟ ɖɔɝɞɌɘɔ əɑɍɚɗɨɤɔɡ ɜɌɓɘɑɜɚɎ ɔ ɏɜɌ-

əɟɗɑɘɌɘɔ əɑ ɛɜɑɐɝɞɌɎɗɫɑɞɝɫ Ɏɚɓɘɚɒəɧɘ, ɛɚ-

ɝɖɚɗɨɖɟ ɠɚɜɘɌ, ɜɌɝɛɚɗɚɒɑəɔɑ ɔ ɔəɞɑəɝɔɎəɚɝɞɨ 

ɞɑəɑɕ ɖɔɝɞ ɔ ɏɜɌəɟɗɑɘ ɘɚɏɟɞ ɍɧɞɨ ɔɐɑəɞɔɣəɧ-

ɘɔ. ȻɚɖɌɓɌɞɑɗɨ ɜɌɓɘɑɜɌ ɖɚɝɞəɚɕ ɛɚɗɚɝɞɔ, əɑ-

ɜɑɐɖɚ ɜɑɖɚɘɑəɐɟɑɘɧɕ Ɏ ɖɌɣɑɝɞɎɑ ɐɔɠɠɑɜɑəɢɔ-

Ɍɗɨəɚɏɚ ɛɜɔɓəɌɖɌ ɘɑɒɐɟ ɖɔɝɞɚɕ ɔ ɏɜɌəɟɗɑɘɚɕ, 

Ɏ ɐɑɕɝɞɎɔɞɑɗɨəɚɝɞɔ ɞɌɖɚɎɧɘ əɑ ɫɎɗɫɑɞɝɫ, ɞɌɖ 

ɖɌɖ ɜɌɓɘɑɜɧ ɖɚɜəɑɎɚɕ ɖɔɝɞɧ ɘɚɏɟɞ ɍɧɞɨ ɘɑəɨ-

ɤɔɘɔ ɔɗɔ ɝɡɚɐəɧɘɔ ɝ Ɏɑɗɔɣɔəɚɕ ɏɜɌəɟɗɑɘɧ. 

ȶɌɖ ɔɓɎɑɝɞəɚ, ɛɚɗɚɝɞɔ ɖɔɝɞ ɎɧɝɞɗɌəɧ ɩɛɔɞɑɗɔ-

Ɍɗɨəɚɕ ɚɍɚɗɚɣɖɚɕ ɔ ɓɌɛɚɗəɑəɧ ɒɔɐɖɔɘ ɝɚɐɑɜ-

ɒɔɘɧɘ, Ɍ ɏɜɌəɟɗɑɘɧ, əɑ ɔɘɑɪɥɔɑ ɝɚɍɝɞɎɑəəɚɕ 

ɚɍɚɗɚɣɖɔ, Ɏɧɛɚɗəɑəɧ ɏɜɌəɟɗɫɢɔɚəəɚɕ ɞɖɌəɨɪ, 

ɣɞɚ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔ əɑ Ɏɑɜɔɠɔɢɔɜɟɑɞɝɫ. Ȯ 

ɞɌɖɔɡ ɝɗɟɣɌɫɡ, ɛɜɔ ɔəɞɑɜɛɜɑɞɌɢɔɔ ɜɑəɞɏɑəɚ-

ɏɜɌɘɘ, Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɜɌɝɛɚɗɚɒɑəɔɫ ɖɚɝɞəɚɕ 

ɛɚɗɚɝɞɔ, ɍɚɗɑɑ ɟɘɑɝɞəɚ ɛɚəɫɞɔɑ  çɛɑɜɔɌɛɔɖɌɗɨ-

əɌɫ ɔɗɔ ɚɖɚɗɚɖɚɜəɑɎɌɫ ɛɚɗɚɝɞɨè. ȼɌəɑɑ ɛɜɔɘɑ-

əɫɑɘɚɑ ɛɚəɫɞɔɑ çɖɔɝɞɚɏɜɌəɟɗɑɘɌè Ɏ ɝɚɚɞɎɑɞ-

ɝɞɎɔɑ ɝ ȸɑɒɐɟəɌɜɚɐəɚɕ ɖɗɌɝɝɔɠɔɖɌɢɔɑɕ ɍɚ-

ɗɑɓəɑɕ (ȸȶȭ-10) ɟɝɞɌɜɑɗɚ.  

ȶ 

 

ȼɔɝ. 1 (Fig. 1) 

 

ȼɔɝ. 2 Ɍ (Fig. 2 Ɍ) 

 

ȼɔɝ. 2 ɍ (Fig. 2 b) 

ȼɔɝ. 1. ȮəɟɞɜɔɜɚɞɚɎɌɫ ɛɑɜɔɌɛɔ-

ɖɌɗɨəɌɫ ɜɑəɞɏɑəɚɏɜɌɘɘɌ. 

ȶɚɝɞəɌɫ ɛɚɗɚɝɞɨ əɑɍɚɗɨɤɔɡ ɜɌɓɘɑɜɚɎ ɟ 

Ɏɑɜɡɟɤɖɔ ɖɚɜəɫ ɓɟɍɌ 3.1. 

Fig. 1.  Intraoral periapical radi o-

graph.  

Bone cavity of small size at the apex of 

the root of the tooth 3.1.  

ȼɔɝ. 2.   ȺɜɞɚɛɌəɞɚɘɚɏɜɌɘɘɧ (ɠɜɌɏɘɑəɞɧ). 

Ɍ ð ȶɚɝɞəɧɑ ɛɚɗɚɝɞɔ əɑɍɚɗɨɤɔɡ ɜɌɓɘɑɜɚɎ ɟ ɘɑɐɔɌɗɨəɚɕ ɛɚɎɑɜɡəɚ-

ɝɞɔ ɖɚɜəɫ ɓɟɍɌ 1.1; ɍ ð Ɏ ɓɚəɑ ɍɔɠɟɜɖɌɢɔɔ ɖɚɜəɑɕ ɔ ɘɑɒɐɟ Ɏɑɜɡ-

əɔɘɔ ɚɞɐɑɗɌɘɔ ɖɚɜəɑɕ ɓɟɍɌ 3.6. 

Fig. 2.  Orthopantomograms (fragments).   

a ð bone cavities of small size at the medial surface of the tooth root 

1.1; b ð in the zone of root bifurcation and between the upper par ts of 

the tooth roots 3.6.  
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ȶɚɝɎɑəəɧɘ ɛɜɔɓəɌɖɚɘ, ɟɖɌɓɧɎɌɪɥɔɘ əɌ 

əɌɗɔɣɔɑ ɖɚɜəɑɎɚɕ ɖɔɝɞɧ, ɫɎɗɫɑɞɝɫ ɝɘɑɥɑəɔɑ 

ɛɌɞɚɗɚɏɔɣɑɝɖɚɕ ɖɚɝɞəɚɕ ɛɚɗɚɝɞɨɪ ɓɌ ɝɣɑɞ Ɏəɟɞ-

ɜɔɛɚɗɚɝɞəɚɏɚ ɐɌɎɗɑəɔɫ ɜɌɝɛɚɗɚɒɑəəɧɡ ɜɫɐɚɘ 

ɌəɌɞɚɘɔɣɑɝɖɔɡ ɐɑɞɌɗɑɕ. ȶɔɝɞɧ əɑɍɚɗɨɤɔɡ ɜɌɓ-

ɘɑɜɚɎ Ɏ ɍɚɖɚɎɚɘ ɚɞɐɑɗɑ Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ Ɏɧɓɧ-

ɎɌɪɞ ɗɚɖɌɗɨəɚɑ ɝɘɑɥɑəɔɑ ɎɎɑɜɡ ɐəɌ Ɏɑɜɡəɑɣɑ-

ɗɪɝɞəɧɡ ɛɌɓɟɡ (ɜɔɝ. 4, 5). ȹɌ əɔɒəɑɕ ɣɑɗɪɝɞɔ 

ɛɚɗɚɝɞɔ ɖɔɝɞ, ɐɚɝɞɔɏɤɔɡ ɓəɌɣɔɞɑɗɨəɧɡ ɜɌɓɘɑ-

ɜɚɎ, ɐɑɠɚɜɘɔɜɟɪɞ ɖɚəɞɟɜ ɛɚɐɍɚɜɚɐɚɣəɚɏɚ ɚɞ-

Ɏɑɜɝɞɔɫ ɔ əɔɒəɑɣɑɗɪɝɞəɚɏɚ ɖɌəɌɗɌ (ɜɔɝ. 6). Ȼɑ-

ɜɔɌɛɔɖɌɗɨəɧɑ ɚɞɐɑɗɧ ɓɟɍɚɎ Ɏ ɍɚɖɚɎɚɘ ɚɞɐɑɗɑ 

Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ ɜɌɝɛɚɗɌɏɌɪɞɝɫ ɍɗɔɒɑ ɖ ɐəɟ 

Ɏɑɜɡəɑɣɑɗɪɝɞəɚɕ ɛɌɓɟɡɔ, ɣɑɘ ɖɚɜəɔ ɓɟɍɚɎ əɔɒ-

əɑɕ ɣɑɗɪɝɞɔ ɛɚ ɚɞəɚɤɑəɔɪ ɖ əɔɒəɑɣɑɗɪɝɞəɚɘɟ 

ɖɌəɌɗɟ. Ȼɚɩɞɚɘɟ ɐɔɠɠɑɜɑəɢɔɌɗɨəɟɪ ɐɔɌɏəɚ-

ɝɞɔɖɟ ɘɑɒɐɟ ɖɔɝɞɚɕ ɔ ɏɜɌəɟɗɑɘɚɕ ɣɌɥɑ ɟɐɌɑɞɝɫ 

ɛɜɚɎɑɝɞɔ ɛɜɔ ɖɔɝɞɌɡ Ɏ ɓɚəɑ ɖɚɜəɑɕ ɘɚɗɫɜɚɎ ɔ 

ɛɜɑɘɚɗɫɜɚɎ Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ.  

Ȱɜɟɏɔɘ ɚɞɗɔɣɔɑɘ ɌɛɔɖɌɗɨəɚɕ ɖɔɝɞɧ ɚɞ 

ɏɜɌəɟɗɑɘɧ ɫɎɗɫɑɞɝɫ ɞɑəɑɎɌɫ ɖɌɜɞɔəɌ ɛɗɚɘɍɔ-

ɜɚɎɚɣəɚɏɚ ɘɌɞɑɜɔɌɗɌ, ɎɧɎɑɐɑəəɚɏɚ ɓɌ ɛɜɑɐɑɗɧ 

ɖɚɜəɑɕ ɓɟɍɚɎ Ɏ ɖɚɝɞəɟɪ ɛɚɗɚɝɞɨ. ȱɝɗɔ ɛɗɚɘɍɔ-

ɜɚɎɚɣəɧɕ ɘɌɞɑɜɔɌɗ ɚɞɚɍɜɌɒɌɑɞɝɫ Ɏ Ɏɔɐɑ ɘɚəɚ-

ɗɔɞəɚɕ ɞɑəɔ, ɛɚɎɞɚɜɫɪɥɑɕ ɖɚəɞɟɜɧ ɛɚɗɚɝɞɔ 

(ɜɔɝ. 7 Ɍ) ɔɗɔ ɝɚ Ɏɜɑɘɑəɑɘ ɚɛɟɝɖɌɑɞɝɫ əɌ ɐəɚ 

ɩɞɚɕ ɛɚɗɚɝɞɔ, ɩɞɚ ɝɎɔɐɑɞɑɗɨɝɞɎɟɑɞ ɚ əɌɗɔɣɔɔ 

ɖɔɝɞɧ (ɜɔɝ. 7 ɍ). Ȯ ɚɞɗɔɣɔɑ ɚɞ ɖɔɝɞ, Ɏ ɛɚɗɚɝɞɔ 

ɏɜɌəɟɗɑɘɧ ɛɗɚɘɍɔɜɚɎɚɣəɧɕ ɘɌɞɑɜɔɌɗ ɝɖɌɛɗɔ-

ɎɌɑɞɝɫ ɟ Ɏɑɜɡɟɤɖɔ ɖɚɜəɫ ɓɟɍɌ, ɗɔɍɚ ɚɞɚɍɜɌɒɌ-

ɑɞɝɫ əɌ ɠɚəɑ ɛɚɗɚɝɞɔ Ɏ Ɏɔɐɑ ɡɌɚɞɔɣəɧɡ ɞɑəɑɕ 

(ɜɔɝ. 7 Ɏ).  

ȶɚɜəɑɎɧɑ ɖɔɝɞɧ ɣɑɗɪɝɞɑɕ, ɐɚɝɞɔɏɌɫ 

ɍɚɗɨɤɔɡ ɜɌɓɘɑɜɚɎ, ɝɘɑɥɌɪɞ, ɐɑɠɚɜɘɔɜɟɪɞ, 

ɔɝɞɚəɣɌɪɞ ɔ ɜɑɓɚɜɍɔɜɟɪɞ ɖɚɜɞɔɖɌɗɨəɧɑ ɛɗɌ-

ɝɞɔəɧ ɣɑɗɪɝɞɑɕ, ɐəɚ əɚɝɌ, ɝɞɑəɖɔ Ɏɑɜɡəɑɣɑ-

ɗɪɝɞəɧɡ ɛɌɓɟɡ ɔ əɔɒəɑɣɑɗɪɝɞəɚɏɚ ɖɌəɌɗɌ, 

ɛɜɚəɔɖɌɪɞ Ɏ ɛɜɚɝɎɑɞ ɩɞɔɡ ɌəɌɞɚɘɔɣɑɝɖɔɡ ɚɍɜɌ-

ɓɚɎɌəɔɕ, ɔəɚɏɐɌ ɎɧɓɧɎɌɪɞ ɣɌɝɞɔɣəɟɪ ɜɑɓɚɜɍ-

ɢɔɪ ɖɚɜəɑɕ ɓɟɍɚɎ (ɜɔɝ. 8, 9). ȬɖɞɔɎəɧɕ ɎɚɝɛɌ-

ɗɔɞɑɗɨəɧɕ ɛɜɚɢɑɝɝ Ɏ ɖɚɝɞəɚɕ ɛɚɗɚɝɞɔ, ɜɌɝɛɜɚ-

ɝɞɜɌəɫɪɥɔɕɝɫ Ɏ ɛɜɚɝɎɑɞ Ɏɑɜɡəɑɣɑɗɪɝɞəɚɕ ɛɌ-

ɓɟɡɔ, əɑɜɑɐɖɚ ɫɎɗɫɑɞɝɫ ɛɜɔɣɔəɚɕ ɜɌɓɎɔɞɔɫ 

ɚɝɞɜɚɏɚ ɝɔəɟɝɔɞɌ.  

ȼɑəɞɏɑəɚɝɖɔɌɗɚɏɔɣɑɝɖɌɫ ɖɌɜɞɔəɌ ɖɚɜəɑ-

Ɏɧɡ ɖɔɝɞ ɓəɌɣɔɞɑɗɨəɧɡ ɜɌɓɘɑɜɚɎ ɘɚɒɑɞ ɍɧɞɨ 

ɝɡɚɒɑɕ ɝ ɖɔɝɞɌɘɔ ɣɑɗɪɝɞɑɕ ɐɜɟɏɚɕ ɩɞɔɚɗɚɏɔɔ ɔ 

ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɧɘɔ ɚɛɟɡɚɗɫɘɔ, ɎɚɎɗɑɖɌɪɥɔ-

ɘɔ Ɏ ɛɜɚɢɑɝɝ ɌɗɨɎɑɚɗɫɜəɧɕ ɚɞɜɚɝɞɚɖ ɣɑɗɪɝɞɑɕ. 

Ƚɜɑɐɔ ɛɚɝɗɑɐəɔɡ ɝɗɑɐɟɑɞ Ɏɧɐɑɗɔɞɨ ɖɔɝɞɚɓəɟɪ ɔ 

ɗɔɞɔɣɑɝɖɟɪ ɠɚɜɘɧ ɌɘɑɗɚɍɗɌɝɞɚɘɧ ɔ ɖɔɝɞɚɓəɟɪ 

ɠɚɜɘɟ ɚɝɞɑɚɖɗɌɝɞɚɘɧ, əɑ ɔɘɑɪɥɔɡ ɝ ɖɔɝɞɚɕ 

ɡɌɜɌɖɞɑɜəɧɡ ɝɖɔɌɗɚɏɔɣɑɝɖɔɡ ɜɌɓɗɔɣɔɕ (ɜɔɝ. 

11). Ȼɚɩɞɚɘɟ ɛɜɑɢɔɓɔɚəəɌɫ ɐɔɌɏəɚɝɞɔɖɌ ɖɚɜəɑ-

Ɏɧɡ ɖɔɝɞ ɚɝəɚɎɧɎɌɑɞɝɫ ɞɚɗɨɖɚ əɌ ɐɌəəɧɡ ɛɌɞɚ-

ɘɚɜɠɚɗɚɏɔɣɑɝɖɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ.  

ȺɝɞɌɞɚɣəɧɑ ɖɚɜəɑɎɧɑ ɖɔɝɞɧ (ɜɑɓɔɐɟɌɗɨ-

əɧɑ ɖɔɝɞɧ) ɚɍɜɌɓɟɪɞɝɫ ɎɝɗɑɐɝɞɎɔɑ əɑɖɚɜɜɑɖɞəɚ 

ɛɜɚɎɑɐɑəəɚɕ ɢɔɝɞɩɖɞɚɘɔɔ, ɖɚɞɚɜɌɫ ɘɚɒɑɞ ɝɚ-

ɣɑɞɌɞɨɝɫ ɝ ɚɐəɚɘɚɘɑəɞəɧɘ ɟɐɌɗɑəɔɑɘ ɓɟɍɌ, ɗɔ-

ɍɚ ɜɑɓɑɖɢɔɑɕ Ɏɑɜɡɟɤɖɔ ɖɚɜəɫ ɓɟɍɌ. ȶɚɝɞəɌɫ ɛɚ-

ɗɚɝɞɨ ɚɖɜɟɏɗɚɕ ɔɗɔ ɚɎɌɗɨəɚɕ ɠɚɜɘɧ ɝɚ Ɏɜɑɘɑ-

əɑɘ ɚɍəɌɜɟɒɔɎɌɑɞɝɫ Ɏ ɘɑɝɞɑ ɜɌəɑɑ ɛɜɚɎɑɐɑə-

əɚɕ  ɢɔɝɞɩɖɞɚɘɔɔ ð Ɏ  ɚɍɗɌɝɞɔ  ɗɟəɖɔ ɚɞɝɟɞɝɞɎɟ- 

 

ȼɔɝ. 3 (Fig. 3) 

 

ȼɔɝ. 4 Ɍ (Fig. 4 Ɍ) 

 

ȼɔɝ. 4 ɍ (Fig. 4 b) 

ȼɔɝ. 3. ȮəɟɞɜɔɜɚɞɚɎɌɫ ɛɑɜɔɌɛɔ-

ɖɌɗɨəɌɫ ɜɑəɞɏɑəɚɏɜɌɘɘɌ. 

ȶɚɝɞəɌɫ ɛɚɗɚɝɞɨ ɗɚɖɌɗɔɓɟɑɞɝɫ Ɏ ɚɍɗɌ-

ɝɞɔ ɍɚɖɚɎɚɕ ɛɚɎɑɜɡəɚɝɞɔ ɔ Ɏɑɜɡɟɤɖɔ 

ɖɚɜəɫ ɓɟɍɌ 2.2. 

Fig. 3.  Intraoral periapical radi o-

graph.  

The bone cavity is localized in the area of 

the lateral surface and the apex of the 

root of the tooth 2.2.  

ȼɔɝ. 4.    Ɍ ð ɀɜɌɏɘɑəɞ ɚɜɞɚɛɌəɞɚɘɚɏɜɌɘɘɧ, ɍ ð Ɏəɟɞɜɔɜɚɞɚ-

ɎɌɫ ɛɑɜɔɌɛɔɖɌɗɨəɌɫ ɜɑəɞɏɑəɚɏɜɌɘɘɌ; 

ɖɚɜəɑɎɌɫ ɖɔɝɞɌ ɟ ɖɚɜəɫ ɓɟɍɌ 1.6 ɛɜɔɛɚɐəɔɘɌɑɞ ɐəɚ Ɏɑɜɡəɑɣɑɗɪɝɞ-

əɚɕ ɛɌɓɟɡɔ. 

Fig. 4.   a ð fragment of orthopantomogram, b ð intraoral peria p-

ical radiograph  

the root cyst at the root of the tooth 1.6 raises the bottom  of the ma x-

illary sinus.  
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ȼɔɝ. 5 Ɍ (Fig. 5 Ɍ) 

 

ȼɔɝ. 5 ɍ (Fig. 5 b) 

 

ȼɔɝ. 6 (Fig. 6) 

ȼɔɝ. 5.  Ɍ ð ȶɚəɟɝəɚ-ɗɟɣɑɎɌɫ ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚ-

ɏɜɌɘɘɌ Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ,  ɛɌəɚɜɌɘəɧɕ ɝɜɑɓ 

(ɠɜɌɏɘɑəɞ), ɍ ð ɞɜɌəɝɎɑɜɓɌɗɨəɧɕ ɝɜɑɓ, ɎɧɫɎɗɫ-

ɑɞɝɫ ɖɚɜəɑɎɌɫ ɖɔɝɞɌ Ɏ ɓɚəɑ ɖɚɜəɑɕ ɓɟɍɌ 2.7, ɛɜɔ-

ɛɚɐəɔɘɌɪɥɌɫ ɐəɚ Ɏɑɜɡəɑɣɑɗɪɝɞəɚɕ ɛɌɓɟɡɔ. 

Ȯ ɛɚɗɚɝɞɔ ɖɔɝɞɧ ɞɑəɨ ɛɗɚɘɍɔɜɚɎɚɣəɚɏɚ ɘɌɞɑɜɔɌɗɌ. 

ȽəɔɒɑəɌ ɛɜɚɓɜɌɣəɚɝɞɨ Ɏɑɜɡəɑɣɑɗɪɝɞəɚɕ ɛɌɓɟɡɔ. 

Fig. 5.   a ðcone -beam computed tomography of the 

upper jaw on a panoramic view (fragment), b ð 

transversal view, a root cyst is detected in the zone 

of the tooth roots 2.7., lifting the bottom of the maxi l-

lary sinus.  

In the cavity of the cyst the shade of the restorative mat e-

rial. Reduced transparency of the maxillary sinus.  

ȼɔɝ. 6.   ȺɜɞɚɛɌəɞɚɘɚɏɜɌɘɘɌ (ɠɜɌɏɘɑəɞ). 

ȶɚɜəɑɎɌɫ ɖɔɝɞɌ, ɔɝɡɚɐɫɥɌɫ ɔɓ ɛɑɜɔɌɛɔɖɌɗɨəɧɡ 

ɚɞɐɑɗɚɎ ɓɟɍɌ 4.6, ɝɘɑɥɌɑɞ Ɏəɔɓ Ɏɑɜɡəɪɪ ɝɞɑəɖɟ 

əɔɒəɑɣɑɗɪɝɞəɚɏɚ ɖɌəɌɗɌ. 

Fig. 6.    Orthopantomogram (fragment).  

Root cyst, coming from the periapical parts of the 

tooth 4.6, shifts down the upper wall of the mandib u-

lar canal.  

 

ȼɔɝ. 7 Ɍ (Fig. 7 Ɍ) 

 

ȼɔɝ. 7 ɍ (Fig. 7 b) 

 

ȼɔɝ. 7 Ɏ (Fig. 7 c ) 

ȼɔɝ. 7.   ȺɜɞɚɛɌəɞɚɘɚɏɜɌɘɘɌ (ɠɜɌɏɘɑəɞ). 

Ɍ, ɍ ð ȶɚəɠɔɏɟɜɌɢɔɫ ɞɑəɑɕ ɛɗɚɘɍɔɜɚɎɚɣəɚɏɚ ɘɌɞɑɜɔɌɗɌ Ɏ ɛɚɗɚɝɞɔ ɖɚɜəɑɎɧɡ ɖɔɝɞ ɟ ɓɟɍɚɎ 2.5 ɔ 3.1 (ɝɚɚɞɎɑɞ-

ɝɞɎɑəəɚ), Ɏ ð Ɏ ɛɚɗɚɝɞɔ ɏɜɌəɟɗɑɘɧ ɟ ɓɟɍɌ 2.6.   

Fig. 7.    Orthopantomogram (fragment).  

a, b ð the configuration of the shadows of the filling material in the cavity of root cysts in the teeth 2.5 and 3.1, c ð 

in the cavity of the granuloma in the to oth 2.6.  
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ȼɔɝ. 8 Ɍ (Fig. 8 Ɍ) 

 

ȼɔɝ. 8 ɍ (Fig. 8 b) 

 

ȼɔɝ. 8 Ɏ (Fig. 8 c ) 

ȼɔɝ. 8.  ȶɚɜəɑɎɌɫ ɖɔɝɞɌ Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ ɝɗɑɎɌ ɝ ɜɌɝɛɜɚɝɞɜɌəɑəɔɑɘ Ɏ Ɏɑɜɡəɑɣɑɗɪɝɞəɟɪ ɛɌɓɟɡɟ. 

Ɍ ð ȺɜɞɚɛɌəɞɚɘɚɏɜɌɘɘɌ, ɚɛɜɑɐɑɗɫɑɞɝɫ ɔɓɘɑəɑəɔɑ ɖɚəɠɔɏɟɜɌɢɔɔ ɗɑɎɚɕ Ɏɑɜɡəɑɣɑɗɪɝɞəɚɕ ɛɌɓɟɡɔ.  

ɍ, Ɏ ð ȶȷȶȾ ɣɑɜɑɛɌ, ɠɜɚəɞɌɗɨəɧɕ ɔ ɝɌɏɔɞɞɌɗɨəɧɕ ɝɜɑɓɧ ɝɚɚɞɎɑɞɝɞɎɑəəɚ; ɎɧɫɎɗɫɑɞɝɫ ɖɔɝɞɌ ɍɚɗɨɤɔɡ ɜɌɓɘɑ-

ɜɚɎ ɝ ɣɌɝɞɔɣəɚɕ ɐɑɝɞɜɟɖɢɔɑɕ ɖɚɝɞəɧɡ ɝɞɑəɚɖ, ɛɜɔɛɚɐəɔɘɌɪɥɌɫ ɐəɚ ɗɑɎɚɕ Ɏɑɜɡəɑɣɑɗɪɝɞəɚɕ ɛɌɓɟɡɔ, ɝɚɚɍ-

ɥɌɪɥɌɫɝɫ ɝ ɗɟəɖɚɕ ɚɞɝɟɞɝɞɎɟɪɥɑɏɚ ɓɟɍɌ 2.7. Ƚəɔɒɑəɔɑ ɛɜɚɓɜɌɣəɚɝɞɔ Ɏɑɜɡəɑɣɑɗɪɝɞəɚɕ ɛɌɓɟɡɔ ɔ ɫɣɑɑɖ ɜɑ-

ɤɑɞɣɌɞɚɏɚ ɗɌɍɔɜɔəɞɌ ɝɗɑɎɌ.   

Fig. 8.   Root cyst of the upper jaw on the left with spreading to the maxillary sinus.  

a ð orthopantomogram, a change in the configuration of the left maxillary sinus is determined.  

b, c ðcone-beam computed tomography of the skull,  frontal and sagittal views; a large cyst with partial destru c-

tion of the bone walls is revealed, lifting the bottom of the left maxillary sinus, communicating with the hole of the 

missing tooth 2.7. Reduct ion of transparency of the maxillary sinus and cells of the ethmoid labyrinth on the left.  

 

ȼɔɝ. 9 Ɍ (Fig. 9 Ɍ) 

 

ȼɔɝ. 9 ɍ (Fig. 9 b) 

ȼɔɝ. 9.   ȶȷȶȾ Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ, Ɍ ð ɛɌəɚɜɌɘəɧɕ  ɝɜɑɓ,  ɍ ð ɌɖɝɔɌɗɨəɧɕ ɝɜɑɓ. 

ȮɧɫɎɗɫɑɞɝɫ ɖɚɜəɑɎɌɫ ɖɔɝɞɌ Ɏ ɛɜɚɑɖɢɔɔ ɗɟəɖɔ ɓɟɍɌ 1.1 ɔ ɖɚɜəɑɕ ɓɟɍɚɎ 1.2 ɔ 1.4, ɚɞɞɑɝəɫɪɥɌɫ ɐəɚ əɚɝɌ ɔ 

Ɏəɟɞɜɑəəɪɪ ɝɞɑəɖɟ ɛɜɌɎɚɕ Ɏɑɜɡəɑɣɑɗɪɝɞəɚɕ ɛɌɓɟɡɔ. ȹɌ ɟɜɚɎəɑ ɛɚɗɚɝɞɔ ɖɔɝɞɧ əɌɜɟɒəɌɫ ɔ Ɏəɟɞɜɑəəɫɫ ɖɚɜ-

ɞɔɖɌɗɨəɧɑ ɛɗɌɝɞɔəɧ ɣɑɗɪɝɞɔ ɐɑɠɚɜɘɔɜɚɎɌəɧ ɔ ɜɑɓɚɜɍɔɜɚɎɌəɧ. 

Fig. 9.    Cone -beam computed tomography of the upper jaw, a ð panoramic view, b ð axial view.  

Ȭ root cyst is revealed in the projection  of the tooth hole 1.1 and the roots of the teeth 1.2 and 1.4, pushing the 

bottom of the nose and the inner wall of the right maxillary sinus. At the level of the cyst cavity, the outer and i n-

ner cortical plates of the jaw are deformed and resorbed.  
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ɪɥɑɏɚ ɓɟɍɌ (ɜɔɝ. 12 Ɍ) ɔɗɔ ɣɌɝɞɔɣəɚ ɜɑɓɑɢɔɜɚ-

ɎɌəəɚɏɚ ɖɚɜəɫ ɓɟɍɌ. Ȯ ɛɜɚɝɎɑɞɑ ɖɔɝɞ ɔəɚɏɐɌ Ɏɔ-

ɓɟɌɗɔɓɔɜɟɪɞɝɫ ɠɜɌɏɘɑəɞɧ ɖɚɜəɑɕ ɓɟɍɚɎ ɔɗɔ 

ɞɑəɔ ɛɗɚɘɍɔɜɚɎɚɣəɚɏɚ ɘɌɞɑɜɔɌɗɌ. ȶɔɝɞɧ ɘɚɏɟɞ 

ɐɚɝɞɔɏɌɞɨ ɓəɌɣɔɞɑɗɨəɧɡ ɜɌɓɘɑɜɚɎ ɔ ɜɌɝɛɜɚ-

ɝɞɜɌəɫɞɨɝɫ əɌ ɜɌɝɛɚɗɚɒɑəəɧɑ ɜɫɐɚɘ ɌəɌɞɚɘɔ-

ɣɑɝɖɔɑ ɐɑɞɌɗɔ, ɎɧɓɧɎɌɫ ɔɡ ɝɘɑɥɑəɔɑ (ɜɔɝ. 12 

ɍ). 

ȻɌɜɌɐɑəɞɌɗɨəɧɑ ɖɔɝɞɧ (ɖɔɝɞɧ ɛɜɚɜɑɓɧ-

ɎɌəɔɫ, ɜɑɞɜɚɘɚɗɫɜəɧɑ ɖɔɝɞɧ) ɎɚɓəɔɖɌɪɞ Ɏ ɜɑ-

ɓɟɗɨɞɌɞɑ əɌɜɟɤɑəɔɫ ɘɑɡɌəɔɓɘɌ ɛɜɚɜɑɓɧɎɌəɔɫ 

ɞɜɑɞɨɔɡ ɘɚɗɫɜɚɎ əɔɒəɑɕ ɣɑɗɪɝɞɔ, ɛɚ ɛɌɞɚɘɚɜ-

ɠɚɗɚɏɔɣɑɝɖɚɕ ɖɌɜɞɔəɑ ɝɡɚɐəɧ ɝ ɖɚɜəɑɎɧɘɔ ɖɔ-

ɝɞɌɘɔ. Ƚɜɑɐɔ ɖɔɝɞ ɣɑɗɪɝɞɑɕ ɚɍɜɌɓɟɪɞɝɫ ɛɜɔ-

ɘɑɜəɚ Ɏ 3% ɝɗɟɣɌɑɎ. ȳɌɞɜɟɐəɑəəɚɑ ɛɜɚɜɑɓɧɎɌ-

əɔɑ ɞɜɑɞɨɔɡ ɘɚɗɫɜɚɎ əɔɒəɑɕ ɣɑɗɪɝɞɔ ɣɌɝɞɚ ɫɎ-

ɗɫɑɞɝɫ ɝɗɑɐɝɞɎɔɑɘ əɑɐɚɝɞɌɞɚɣəɚɏɚ ɘɑɝɞɌ ɐɗɫ ɔɡ 

ɟɝɞɌəɚɎɖɔ Ɏ ɓɟɍəɟɪ ɐɟɏɟ ɔɗɔ əɌɖɗɚəɌ Ɏ ɝɞɚɜɚəɟ 

Ɏɞɚɜɚɏɚ ɘɚɗɫɜɌ, ɖɚɞɚɜɧɕ ɝɚɓɐɌɑɞ ɛɜɑɛɫɞɝɞɎɔɑ 

ɐɗɫ ɛɜɚɜɑɓɧɎɌəɔɫ.  

ȼɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔ əɌ ɟɜɚɎəɑ ɔ ɐɔɝɞɌɗɨəɑɑ  

 

ȼɔɝ. 10 (Fig. 10) 

ȼɔɝ. 10.  ȺɜɞɚɛɌəɞɚɘɚɏɜɌɘɘɌ. 

ȶɚɜəɑɎɌɫ ɖɔɝɞɌ əɔɒəɑɕ ɣɑɗɪɝɞɔ ɝɛɜɌɎɌ. ȶɚəɞɟɜ əɔɒəɑɣɑɗɪɝɞəɚɏɚ ɖɌəɌɗɌ Ɏ ɚɍɗɌɝɞɔ ɛɚɗɚɝɞɔ ɖɔɝɞɧ ɐɑɠɚɜ-

ɘɔɜɚɎɌə, əɑɣɑɞɖɔɕ. ȼɑɓɚɜɍɢɔɫ Ɏɑɜɡɟɤɑɖ ɖɚɜəɑɕ ɓɟɍɌ 4.7.  

Fig. 10.   Orthopantomogram.  

Root cyst of the mandible o n the right. The contour of the mandibular canal in the area of the cyst cavity is d e-

formed, fuzzy. Resorption of root tips of tooth 4.7.  

 

ȼɔɝ. 11 Ɍ (Fig. 11 Ɍ) 

 

ȼɔɝ. 11 ɍ (Fig. 11 b) 

ȼɔɝ. 11.  ȺɜɞɚɛɌəɞɚɘɚɏɜɌɘɘɌ. 

ȴɓɚɍɜɌɒɑəɔɑ əɑɖɚɞɚɜɧɡ ɝɡɚɐəɧɡ ɛɚ ɜɑəɞɏɑəɚɝɖɔɌɗɚɏɔɣɑɝɖɚɕ ɖɌɜɞɔəɑ ɝ ɚɍɤɔɜəɚɕ ɖɚɜəɑɎɚɕ ɖɔɝɞɚɕ əɚɎɚɚɍ-

ɜɌɓɚɎɌəɔɕ; Ɍ ð ɖɔɝɞɚɓəɌɫ ɠɚɜɘɌ ɌɘɑɗɚɍɗɌɝɞɚɘɧ əɔɒəɑɕ ɣɑɗɪɝɞɔ ɝɗɑɎɌ, ɍ ð ɖɔɝɞɚɓəɌɫ ɠɚɜɘɌ ɚɝɞɑɚɖɗɌɝɞɚɘɧ 

əɔɒəɑɕ ɣɑɗɪɝɞɔ ɝɛɜɌɎɌ.  

Fig. 11.   Orthopantomogram.  

R The image of some similar in the x -ray pic ture with an extensive root cyst tumors; a ð cystic form of amelobla s-

toma of the lower jaw on the left, b ð cystic form of mandibular osteoclastoma on the right.  
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ɖɚɜɚəɖɔ əɑɛɜɚɜɑɓɌɎɤɑɏɚɝɫ ɞɜɑɞɨɑɏɚ ɘɚɗɫɜɌ Ɏ 

ɜɑɞɜɚɘɚɗɫɜəɚɕ ɚɍɗɌɝɞɔ ɎəɌɣɌɗɑ ɎɧɫɎɗɫɑɞɝɫ ɛɚ-

ɗɟɚɎɌɗɨəɚɕ ɔɗɔ ɛɚɗɟɖɜɟɏɗɚɕ ɠɚɜɘɧ ɖɚɝɞəɧɕ 

ɖɌɜɘɌə ɝ ɚɞɣɑɞɗɔɎɧɘɔ ɖɚəɞɟɜɌɘɔ (ɜɔɝ. 13 Ɍ). Ȯ 

ɐɌɗɨəɑɕɤɑɘ ɛɜɔ ɛɜɚɜɑɓɧɎɌəɔɔ ɓɟɍɌ ɔ ɓɌɖɜɧ-

ɞɔɔ ɝɚɚɍɥɑəɔɫ ɖɚɝɞəɚɏɚ ɖɌɜɘɌəɌ ɝɚ ɜɞɚɘ ɛɚ-

ɗɚɝɞɨ ɎɔɓɟɌɗɔɓɔɜɟɑɞɝɫ ɟ ɐɔɝɞɌɗɨəɚɕ ɛɚɎɑɜɡəɚ-

ɝɞɔ ɖɚɜəɫ ɓɟɍɌ (ɜɔɝ. 13 ɍ).  

ɀɚɗɗɔɖɟɗɫɜəɧɑ ɖɔɝɞɧ (ɓɟɍɚɝɚɐɑɜɒɌɥɔɑ 

ɖɔɝɞɧ), ɠɚɜɘɔɜɟɪɥɔɑɝɫ ɔɓ ɩɛɔɞɑɗɔɫ ɓɟɍəɚɏɚ 

ɠɚɗɗɔɖɟɗɌ əɌ ɗɪɍɚɕ ɝɞɌɐɔɔ ɜɌɓɎɔɞɔɫ ɓɟɍɌ, Ɏɚɓ-

əɔɖɌɪɞ ɛɜɑɔɘɟɥɑɝɞɎɑəəɚ Ɏ ɐɑɞɝɖɚɘ ɔ ɪəɚɤɑ-

ɝɖɚɘ ɎɚɓɜɌɝɞɑ ɔ ɎɝɞɜɑɣɌɪɞɝɫ ɟ 5-9% ɍɚɗɨəɧɡ ɝ 

ɖɔɝâɞɌɘɔ ɣɑɗɪɝɞɑɕ. ȶɔɝɞɧ əɑɍɚɗɨɤɔɡ ɜɌɓɘɑɜɚɎ 

ɞɜɟɐəɚɝɞɑɕ ɛɜɔ ɜɑəɞɏɑəɚɐɔɌɏəɚɝɞɔɖɑ əɑ ɛɜɑɐ-

ɝɞɌɎɗɫɪɞ, ɚɞɚɍɜɌɒɌɪɞɝɫ Ɏ Ɏɔɐɑ ɔɘɑɪɥɔɡ ɚɞ-

ɣɑɞɗɔɎɧɑ ɏɜɌəɔɢɧ ɓɟɍɚɝɚɐɑɜɒɌɥɔɡ ɛɚɗɚɝɞəɧɡ 

ɚɍɜɌɓɚɎɌəɔɕ (ɜɔɝ. 14). Ȯ ɛɜɚɑɖɢɔɔ  ɖɚɝɞəɚɕ  ɛɚ- 

 

ȼɔɝ. 12 Ɍ (Fig. 12 Ɍ) 

 

ȼɔɝ. 12 ɍ (Fig. 12 b) 

ȼɔɝ. 12.      ȺɜɞɚɛɌəɞɚɘɚɏɜɌɘɘɧ (ɠɜɌɏɘɑəɞɧ). 

Ɍ ð ȺɝɞɌɞɚɣəɧɑ ɖɚɜəɑɎɧɑ ɖɔɝɞɧ. ȶɔɝɞɌ əɌ Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ Ɏ ɓɚəɑ ɗɟəɖɔ ɚɞɝɟɞɝɞɎɟɪɥɑɏɚ ɓɟɍɌ 2.4, ɜɌɝɛɜɚ-

ɝɞɜɌəɫɪɥɌɫɝɫ əɌ ɚɍɗɌɝɞɨ ɖɚɜəɫ ɓɟɍɌ 2.3.  

ɍ ð ȺɍɧɓɎɑɝɞɎɗɑəɔɑ ɛɚɗɚɝɞɔ ɚɝɞɌɞɚɣəɚɕ ɖɔɝɞɧ əɔɒəɑɕ ɣɑɗɪɝɞɔ ɝɗɑɎɌ, ɝɘɑɥɌɪɥɑɕ Ɏɑɜɡəɪɪ ɝɞɑəɖɟ əɔɒəɑ-

ɣɑɗɪɝɞəɚɏɚ ɖɌəɌɗɌ. 

Fig. 12.   Orthopantomograms (fragments).  

a ð residual root cysts. Cyst on the upper jaw in the area of the hole of the missing tooth 2.4, extending to the root 

of the tooth 2.3. b ð calcificat ion of the cavity of the residual cyst of the lower jaw on the left, displacing the upper 

wall of the mandibular canal.  

 

ȼɔɝ. 13 Ɍ (Fig. 13 Ɍ) 
 

ȼɔɝ. 13 ɍ (Fig. 13 b) 

ȼɔɝ. 13.      ȺɜɞɚɛɌəɞɚɘɚɏɜɌɘɘɧ (ɠɜɌɏɘɑəɞɧ). 

Ɍ ð ȻɌɜɌɐɑəɞɌɗɨəɧɑ ɖɔɝɞɧ. ȺɍɜɌɓɚɎɌəɔɑ ɖɚɝɞəɚɏɚ ɖɌɜɘɌəɌ ɟ ɐɔɝɞɌɗɨəɚɕ ɛɚɎɑɜɡəɚɝɞɔ ɖɚɜɚəɖɔ ɓɟɍɌ 3.8.  

ɍ ð ɀɚɜɘɔɜɚɎɌəɔɑ ɖɔɝɞɧ ɟ ɐɔɝɞɌɗɨəɚɕ ɛɚɎɑɜɡəɚɝɞɔ ɐɔɝɞɌɗɨəɚɏɚ ɖɚɜəɫ ɓɟɍɌ 3.8. 

Fig. 13.   Orthopantom ograms  (fragments ).  

a ð paradental cysts. Formation of a bone pocket at the distal surface of the t ooth crown 3.8.  

b ð formation of a cyst at the distal surface of the distal root of the tooth 3.8.  
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ɗɚɝɞɔ ɚɍəɌɜɟɒɔɎɌɪɞɝɫ ɓɌɣɌɞɖɔ ɓɟɍɚɎ, ɐɔɝɞɚɛɔ-

ɜɚɎɌəəɧɑ ɔ ɜɑɞɑəɔɜɚɎɌəəɧɑ ɓɟɍɧ ɔɗɔ ɔɡ ɜɟɐɔ-

ɘɑəɞɧ. ȿɎɑɗɔɣɔɎɌɫɝɨ Ɏ ɜɌɓɘɑɜɌɡ, ɖɔɝɞɧ ɐɑ-

ɠɚɜɘɔɜɟɪɞ ɔ ɜɑɓɚɜɍɔɜɟɪɞ ɝɞɑəɖɔ Ɏɑɜɡəɑɣɑ-

ɗɪɝɞəɧɡ ɛɌɓɟɡ ɔ əɔɒəɑɣɑɗɪɝɞəɚɏɚ ɖɌəɌɗɌ, ɖɚɜ-

ɞɔɖɌɗɨəɧɑ ɛɗɌɝɞɔəɧ ɣɑɗɪɝɞɑɕ (ɜɔɝ. 15). ɁɌɜɌɖ-

ɞɑɜəɚɕ ɜɑəɞɏɑəɚɎɝɖɚɕ ɖɌɜɞɔəɚɕ ɠɚɗɗɔɖɟɗɫɜəɚɕ 

ɖɔɝɞɧ ɫɎɗɫɑɞɝɫ ɜɌɝɛɚɗɚɒɑəɔɑ ɖɚɜɚəɖɔ ɜɑɞɑəɔ-

ɜɚɎɌəəɚɏɚ ɓɟɍɌ Ɏ ɛɚɗɚɝɞɔ ɖɔɝɞɧ, Ɍ ɖɚɜəɑɕ ɩɞɚɏɚ 

ɓɟɍɌ ɓɌ ɛɜɑɐɑɗɌɘɔ ɛɚɗɚɝɞɔ (ɜɔɝ. 16). Ȼɜɔ ɩɞɚɘ 

ɝɞɑɛɑəɨ ɠɚɜɘɔɜɚɎɌəɔɫ ɜɑɞɑəɔɜɚɎɌəəɚɏɚ ɓɟɍɌ 

ɘɚɒɑɞ ɍɧɞɨ ɜɌɓɗɔɣəɚɕ. ɀɚɗɗɔɖɟɗɫɜəɧɑ ɖɔɝɞɧ 

ɎɝɞɜɑɣɌɪɞɝɫ Ɏɚ Ɏɝɑɡ ɚɞɐɑɗɌɡ ɓɟɍɚɣɑɗɪɝɞəɚɕ ɝɔ-

ɝɞɑɘɧ, əɚ ɣɌɥɑ ɎɚɓəɔɖɌɪɞ Ɏ ɓɚəɑ ɓɌɣɌɞɖɚɎ 

ɛɜɑɘɚɗɫɜɚɎ ɔ ɘɚɗɫɜɚɎ ɣɑɗɪɝɞɑɕ ɔ ɜɑɞɑəɔɜɚ-

ɎɌəəɧɡ ɖɗɧɖɚɎ Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ. Ȼɜɔ ɐɚɝɞɔɒɑ-

əɔɔ ɓəɌɣɔɞɑɗɨəɧɡ ɜɌɓɘɑɜɚɎ ɛɚɗɚɝɞɔ, ɝɘɑɥɑəɔɔ 

ɑɪ ɜɌɝɛɚɗɚɒɑəəɧɡ ɜɫɐɚɘ ɌəɌɞɚɘɔɣɑɝɖɔɡ ɚɍɜɌ-

ɓɚɎɌəɔɕ ɞɜɑɍɟɑɞɝɫ ɐɔɠɠɑɜɑəɢɔɌɗɨəɌɫ ɐɔɌɏəɚ-

ɝɞɔɖɌ ɝ ɐɜɟɏɔɘɔ ɛɚɗɚɝɞəɧɘɔ ɚɍɜɌɓɚɎɌəɔɫɘɔ, 

ɖɚɞɚɜɌɫ ɘɚɒɑɞ ɍɧɞɨ ɐɚɝɞɚɎɑɜəɌ ɞɚɗɨɖɚ ɛɚɝɜɑɐ-

ɝɞɎɚɘ ɛɌɞɚɘɚɜɠɚɗɚɏɔɣɑɝɖɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ.  

ȶɑɜɌɞɚɖɔɝɞɧ (ɛɜɔɘɚɜɐɔɌɗɨəɧɑ ɖɔɝɞɧ), 

ɜɌɓɎɔɎɌɪɥɔɑɝɫ ɔɓ ɓɎɑɓɐɣɌɞɚɏɚ ɩɛɔɞɑɗɔɫ ɓɟɍəɚ-

ɏɚ ɓɌɣɌɞɖɌ, ɣɌɥɑ ɗɚɖɌɗɔɓɟɪɞɝɫ Ɏ ɚɍɗɌɝɞɔ ɟɏɗɌ ɔ 

ɎɑɞɎɔ əɔɒəɑɕ ɣɑɗɪɝɞɔ (ɜɔɝ. 17). ɉɞɔ ɖɔɝɞɧ ɝɚ-

ɝɞɌɎɗɫɪɞ 9-11% Ɏɝɑɡ ɚɐɚəɞɚɏɑəəɧɡ ɖɔɝɞ. ȼɌɓ-

ɘɑɜɧ ɛɚɗɚɝɞɑɕ əɑɜɑɐɖɚ ɍɧɎɌɪɞ ɓəɌɣɔɞɑɗɨəɧɘɔ, 

ɚəɔ ɎɓɐɟɎɌɪɞ ɔ ɔɝɞɚəɣɌɪɞ ɖɚɜɞɔɖɌɗɨəɧɑ ɛɗɌ-

ɝɞɔəɧ ɣɑɗɪɝɞɑɕ, ɣɌɝɞɚ ɜɌɝɛɜɚɝɞɜɌəɫɫɝɨ əɌ 

ɘɧɥɑɗɖɚɎɧɕ ɔ Ɏɑəɑɣəɧɕ ɚɞɜɚɝɞɖɔ əɔɒəɑɕ ɣɑ-

ɗɪɝɞɔ, ɔɘɑɪɞ ɝɖɗɚəəɚɝɞɨ ɖ əɌɏəɚɑəɔɪ. Ƚɞɑɛɑəɨ 

Ɏɓɐɟɞɔɫ ɖɚɝɞɔ Ɏ ɓɚəɌɡ ɗɚɖɌɗɔɓɌɢɔɔ ɖɑɜɌɞɚɖɔɝɞ 

ɘɚɒɑɞ ɍɧɞɨ ɜɌɓɗɔɣəɚɕ, əɚ ɣɌɥɑ əɑ ɐɚɝɞɔɏɌɑɞ 

ɍɚɗɨɤɔɡ ɜɌɓɘɑɜɚɎ (ɜɔɝ. 18). ɀɜɌɏɘɑəɞɧ ɛɚɗɚɝɞɔ 

ɖɔɝɞɧ, Ɏəɑɐɜɫɫɝɨ ɘɑɒɐɟ ɖɚɜəɫɘɔ ɓɟɍɚɎ, ɚɍɟ-

ɝɗɚɎɗɔɎɌɪɞ ɔɡ ɝɘɑɥɑəɔɑ. Ȼɜɔ ɐɗɔɞɑɗɨəɚɘ ɝɟ-

ɥɑɝɞɎɚɎɌəɔɔ ɖɔɝɞɧ ɚɍɧɣəɚ ɎɚɓəɔɖɌɑɞ ɜɑɓɚɜɍ-

ɢɔɫ ɜɌɝɛɚɗɚɒɑəəɧɡ Ɏ ɑɑ ɛɜɚɝɎɑɞɑ Ɏɑɜɡɟɤɑɖ 

ɖɚɜəɑɕ ɓɟɍɚɎ. ȼɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔ ɖɑɜɌɞɚɖɔɝɞɟ 

ɝɗɚɒəɚ ɚɞɗɔɣɔɞɨ ɚɞ ɌɘɑɗɚɍɗɌɝɞɚɘɧ, ɚɝɞɑɚɖɗɌ-

ɝɞɚɘɧ ɔ ɖɚɜəɑɎɚɕ ɖɔɝɞɧ ɍɚɗɨɤɔɡ ɜɌɓɘɑɜɚɎ, ɛɚ-

ɩɞɚɘɟ ɞɜɑɍɟɑɞɝɫ Ɏɧɛɚɗəɑəɔɑ ɍɔɚɛɝɔɔ.  

ȸɑəɑɑ ɜɌɝɛɜɚɝɞɜɌəɑəəɟɪ ɏɜɟɛɛɟ ɖɔɝɞ ɣɑ-

ɗɪɝɞɑɕ ɝɚɝɞɌɎɗɫɪɞ ɖɔɝɞɧ əɑɚɐɚəɞɚɏɑəəɚɏɚ ɛɜɚ-

ɔɝɡɚɒɐɑəɔɫ: əɚɝɚəɬɍəɧɑ, ɏɗɚɍɟɗɚɘɌɖɝɔɗɗɫɜ-

əɧɑ, ɞɜɌɎɘɌɞɔɣɑɝɖɔɑ ɔ ɌəɑɎɜɔɓɘɌɞɔɣɑɝɖɔɑ ɖɔ-

ɝɞɧ. ȹɚɝɚəɬɍəɧɑ ɔ ɞɜɌɎɘɌɞɔɣɑɝɖɔɑ ɖɔɝɞɧ 

ɎɝɞɜɑɣɌɪɞɝɫ ɣɌɥɑ. 

ȹɚɝɚəɬɍəɧɑ ɖɔɝɞɧ (ɖɔɝɞɧ ɜɑɓɢɚɎɚɏɚ ɖɌəɌ-

ɗɌ) ɜɌɓɎɔɎɌɪɞɝɫ ɔɓ ɩɘɍɜɔɚəɌɗɨəɧɡ ɚɝɞɌɞɖɚɎ 

ɩɛɔɞɑɗɔɫ əɚɝɚəɑɍəɚɏɚ ɖɌəɌɗɌ. Ȼɚɗɚɝɞɨ ɖɔɝɞɧ 

ɚɞɚɍɜɌɒɌɑɞɝɫ Ɏ Ɏɔɐɑ ɟɎɑɗɔɣɑəəɚɕ ɚɎɌɗɨəɚɕ ɔɗɔ 

ɚɖɜɟɏɗɚɕ ɞɑəɔ ɛɚəɔɒɑəəɚɕ ɛɗɚɞəɚɝɞɔ ɝ ɚɞɣɑɞ-

ɗɔɎɧɘɔ ɏɜɌəɔɢɌɘɔ, ɓɌəɔɘɌɪɥɑɕ ɢɑəɞɜɌɗɨəɚɑ 

ɛɚɗɚɒɑəɔɑ Ɏ ɌɗɨɎɑɚɗɫɜəɚɘ ɚɞɜɚɝɞɖɑ Ɏɑɜɡəɔɡ 

ɣɑɗɪɝɞɑɕ. ɂɑəɞɜ ɩɞɚɕ ɞɑəɔ ɜɌɝɛɚɗɌɏɌɑɞɝɫ ɘɑɒ-

ɐɟ ɛɜɌɎɧɘ ɔ ɗɑɎɧɘ ɛɑɜɑɐəɔɘɔ ɜɑɓɢɌɘɔ. ȶɔɝɞɌ, 

ɟɎɑɗɔɣɔɎɌɫɝɨ Ɏ ɜɌɓɘɑɜɌɡ, ɜɌɝɛɜɚɝɞɜɌəɫɑɞɝɫ əɌ 

ɝɔɘɘɑɞɜɔɣəɧɑ ɟɣɌɝɞɖɔ ɝɞɚɜɚə Ɏɑɜɡəɔɡ ɣɑɗɪ-

ɝɞɑɕ (ɜɔɝ. 19). Ȼɜɔ ɩɞɚɘ ɛɚɗɚɝɞɨ ɖɔɝɞɧ ɘɚɒɑɞ 

ɎɔɓɟɌɗɔɓɔɜɚɎɌɞɨɝɫ Ɏ ɛɜɚɑɖɢɔɔ ɖɚɜəɑɕ əɑ ɞɚɗɨ-

ɖɚ ɢɑəɞɜɌɗɨəɧɡ, əɚ ɔ ɍɚɖɚɎɧɡ ɜɑɓɢɚɎ. Ȯ ɞɌɖɔɡ 

ɝɗɟɣɌɫɡ əɚɝɚəɑɍəɌɫ ɖɔɝɞɌ ɣɌɝɞɚ  ɚɤɔɍɚɣəɚ  ɛɜɔ 

 

ȼɔɝ. 14 (Fig. 14) 

 

ȼɔɝ. 15 (Fig. 15)  

ȼɔɝ. 14.  ȺɜɞɚɛɌəɞɚɘɚɏɜɌɘɘɌ (ɠɜɌɏɘɑəɞ). 

ɀɚɗɗɔɖɟɗɫɜəɌɫ ɖɔɝɞɌ Ɏ ɗɑɎɚɕ Ɏɑɜɡəɑɣɑɗɪɝɞəɚɕ ɛɌɓɟ-

ɡɑ. Ȯ ɛɜɚɑɖɢɔɔ ɖɔɝɞɧ ɣɌɝɞɔɣəɚ Ɏɔɐɑə ɜɑɞɑəɔɜɚɎɌə-

əɧɕ ɔ ɐɔɝɞɚɛɔɜɚɎɌəəɧɕ ɓɟɍ 2.8. Ȱɔɝɞɚɛɔɫ ɔ ɜɑɞɑə-

ɢɔɫ ɓɟɍɌ 3.8.  

Fig. 14.   Orthopantomogram (fragment).  

Follicular cyst in the left maxillary sinus. In the proje c-

tion of the cyst partially visible impacted and dystopian 

tooth 2.8. Dystopia and impacted toot h 3.8.  

ȼɔɝ. 15.     ȶɚəɟɝəɚ-ɗɟɣɑɎɌɫ ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚ-

ɘɚɏɜɌɘɘɌ Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ, ɌɖɝɔɌɗɨəɧɕ ɝɜɑɓ. 

ɀɚɗɗɔɖɟɗɫɜəɌɫ ɖɔɝɞɌ Ɏ ɓɚəɑ ɐɔɝɞɚɛɔɜɚɎɌəəɚɏɚ ɔ 

ɜɑɞɑəɔɜɚɎɌəəɚɏɚ ɓɟɍɌ 1.5 ɝɘɑɥɌɑɞ əɌɜɟɒəɟɪ ɖɚɜ-

ɞɔɖɌɗɨəɟɪ ɛɗɌɝɞɔəɟ ɣɑɗɪɝɞɔ.  

Fig. 15.    Cone -beam computed tomogram of  the 

upper jaw, axial section.  

Follicular cyst in the area of dystopian and impacted 

tooth 1.5 displaces the outer cortical plate of the jaw.  
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ȼɔɝ. 16 Ɍ (Fig. 16 Ɍ) 

 

ȼɔɝ. 16 ɍ (Fig. 16 b) 

ȼɔɝ. 16.   ȶȷȶȾ əɔɒəɑɕ ɣɑɗɪɝɞɔ, Ɍ ð ɛɌəɚɜɌɘəɧɕ ɔ ɍ ð ɞɜɌəɝɎɑɜɓɌɗɨəɧɕ ɝɜɑɓɧ; 

ȮɧɫɎɗɫɑɞɝɫ ɜɌɝɛɜɚɝɞɜɌəɫɪɥɌɫɝɫ əɌ Ɏɑɝɨ ɛɚɛɑɜɑɣəɔɖ ɣɑɗɪɝɞɔ ɝɗɑɎɌ ɠɚɗɗɔɖɟɗɫɜəɌɫ ɖɔɝɞɌ, Ɏ ɛɜɚɝɎɑɞɑ ɛɚɗɚ-

ɝɞɔ ɖɚɞɚɜɚɕ əɌɡɚɐɔɞɝɫ ɖɚɜɚəɖɌ ɐɔɝɞɚɛɔɜɚɎɌəəɚɏɚ ɔ ɜɑɞɑəɔɜɚɎɌəəɚɏɚ ɓɟɍɌ 3.8.  

Fig. 16.    Cone -beam computed tomography of the lower jaw, a ð panoramic view, b ð transversal view.  

A follicular cyst extending to the entire diameter of the jaw on the left is revealed, in the lum en of the cavity of 

which there is a crown of dystopian and impacted tooth 3.8.  

 

ȼɔɝ. 17 (Fig. 17) 

 

ȼɔɝ. 18 (Fig. 18) 

ȼɔɝ. 17.    ȺɜɞɚɛɌəɞɚɘɚɏɜɌɘɘɌ. 

ȶɑɜɌɞɚɖɔɝɞɌ Ɏ əɔɒəɑɕ ɣɑɗɪɝɞɔ ɝɗɑɎɌ. 

Fig. 17.     Orthopantomogram.  

Keratocyst of the lower jaw on the l eft.  

ȼɔɝ. 18.   ȺɜɞɚɛɌəɞɚɘɚɏɜɌɘɘɌ. 

ȶɑɜɌɞɚɖɔɝɞɌ ɛɑɜɑɐəɑɏɚ ɔ ɍɚɖɚɎɧɡ ɚɞɐɑɗɚɎ əɔɒəɑɕ 

ɣɑɗɪɝɞɔ. 

Fig. 18.    Orthopantomogram.  

Keratocyst anterior and lateral parts of the mandible.  

 

ȼɔɝ. 19 (Fig. 19) 

ȼɔɝ. 19.   ȺɜɞɚɛɌəɞɚɘɚɏɜɌɘɘɌ. 

ȹɚɝɚəɬɍəɌɫ ɖɔɝɞɌ, ɚɞɚɍɜɌɒɌɪɥɌɫɝɫ Ɏ ɛɜɚɑɖɢɔɔ ɖɚɜəɑɕ ɢɑəɞɜɌɗɨəɧɡ ɜɑɓɢɚɎ Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ. 

Fig. 19.    Orthopantomogram . 

Naso-palatine cyst, displayed in the projection of the roots of the Central incisors of the upper jaw.  
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əɔɘɌɑɞɝɫ ɓɌ ɖɚɜəɑɎɟɪ ɖɔɝɞɟ. ȽɚɡɜɌəəɚɝɞɨ ɖɚə-

ɞɟɜɚɎ ɛɑɜɔɚɐɚəɞɌɗɨəɧɡ ɥɑɗɑɕ ɟ ɜɑɓɢɚɎ Ɏɑɜɡəɑɕ 

ɣɑɗɪɝɞɔ ɟɖɌɓɧɎɌɑɞ əɌ ɚɞɝɟɞɝɞɎɔɑ ɛɜɔəɌɐɗɑɒ-

əɚɝɞɔ ɩɞɚɕ ɛɚɗɚɝɞɔ ɖ ɛɑɜɔɌɛɔɖɌɗɨəɚɘɟ ɛɜɚɢɑɝ-

ɝɟ. ȼɌɝɛɜɚɝɞɜɌəɑəɔɑ ɛɚɗɚɝɞɔ ɐɚ əɔɒəɑɕ ɝɞɑəɖɔ 

əɚɝɌ ɎɧɓɧɎɌɑɞ ɐɑɠɚɜɘɌɢɔɪ ɔ ɟɞɜɌɞɟ ɣɑɞɖɚɝɞɔ 

ɖɚəɞɟɜɌ ɐəɌ əɚɝɌ.  

Ƚɗɑɐɟɑɞ ɟɣɔɞɧɎɌɞɨ, ɣɞɚ Ɏ əɚɜɘɑ əɚɝɚəɑɍ-

əɧɕ ɖɌəɌɗ ɎɧɫɎɗɫɑɞɝɫ Ɏ Ɏɔɐɑ ɚɎɌɗɨəɚɕ ɞɑəɔ 

ɛɚəɔɒɑəəɚɕ ɛɗɚɞəɚɝɞɔ, ɖɌɖ ɛɜɌɎɔɗɚ, əɑ əɌɝɗɌ-

ɔɎɌɪɥɑɕɝɫ əɌ ɛɑɜɔɌɛɔɖɌɗɨəɧɑ ɚɞɐɑɗɧ ɛɑɜɑɐ-

əɔɡ ɜɑɓɢɚɎ. ȿɎɑɗɔɣɑəɔɑ ɞɑəɔ əɚɝɚəɑɍəɚɏɚ ɖɌəɌ-

ɗɌ ɘɚɒɑɞ ɍɧɞɨ ɝɎɫɓɌəɚ ɝ ɑɏɚ ɌəɌɞɚɘɔɣɑɝɖɔɘɔ 

ɚɝɚɍɑəəɚɝɞɫɘɔ, ɞ.ɑ. ɠɔɓɔɚɗɚɏɔɣɑɝɖɔɘ ɜɌɝɤɔɜɑ-

əɔɑɘ.  

ȶɔɝɞɧ ɞɜɌɎɘɌɞɔɣɑɝɖɚɏɚ ɛɜɚɔɝɡɚɒɐɑəɔɫ 

(ɏɑɘɚɜɜɌɏɔɣɑɝɖɔɑ, ɛɜɚɝɞɧɑ ɖɚɝɞəɧɑ ɖɔɝɞɧ), 

ɎɝɞɜɑɣɌɪɥɔɑɝɫ ɚɍɧɣəɚ Ɏ əɔɒəɑɕ ɣɑɗɪɝɞɔ, əɑ 

ɫɎɗɫɪɞɝɫ ɔɝɞɔəəɧɘɔ ɖɔɝɞɌɘɔ ɔɓ-ɓɌ ɚɞɝɟɞɝɞɎɔɫ 

ɩɛɔɞɑɗɔɌɗɨəɚɕ Ɏɧɝɞɔɗɖɔ. ȶɔɝɞɧ ɠɚɜɘɔɜɟɪɞɝɫ 

ɔɓ ɜɌəɑɑ ɚɍɜɌɓɚɎɌɎɤɑɕɝɫ ɏɑɘɌɞɚɘɧ. Ⱥəɔ ɣɌɥɑ 

ɗɚɖɌɗɔɓɟɪɞɝɫ Ɏ ɚɍɗɌɝɞɔ ɖɚɜəɑɕ ɜɑɓɢɚɎ ɔ ɖɗɧɖɚɎ 

ɣɑɗɪɝɞɑɕ, ɞɌɖ ɖɌɖ ɩɞɔ ɓɟɍɧ Ɏ ɍɚɗɨɤɑɕ ɝɞɑɛɑəɔ 

ɛɚɐɎɑɜɏɌɪɞɝɫ ɞɜɌɎɘɑ. ȼɑəɞɏɑəɚɗɚɏɔɣɑɝɖɌɫ ɖɌɜ-

ɞɔəɌ ɩɞɔɡ ɖɔɝɞ ɝɡɚɐəɌ ɝ ɖɚɜəɑɎɧɘɔ ɖɔɝɞɌɘɔ 

ɣɑɗɪɝɞɑɕ (ɜɔɝ. 20).  

ȯɗɚɍɟɗɚɘɌɖɝɔɗɗɫɜəɧɑ ɖɔɝɞɧ (ɔəɞɜɌɘɌɖ-

ɝɔɗɗɫɜəɧɑ, ɤɌɜɚɎɔɐəɚ-Ɏɑɜɡəɑɣɑɗɪɝɞəɧɑ) ɚɍɜɌ-

ɓɟɪɞɝɫ ɔɓ ɩɛɔɞɑɗɔɫ Ɏ ɘɑɝɞɑ ɝɜɌɥɑəɔɫ ɗɚɍəɚɏɚ ɔ 

Ɏɑɜɡəɑɣɑɗɪɝɞəɚɏɚ ɩɘɍɜɔɚəɌɗɨəɧɡ ɗɔɢɑɎɧɡ ɚɞ-

ɜɚɝɞɖɚɎ. ȼɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔ ɖɔɝɞɧ ɎɧɫɎɗɫɪɞɝɫ 

əɌ Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ Ɏ Ɏɔɐɑ ɚɖɜɟɏɗɚɕ ɔɗɔ Ɏɧɞɫ-

əɟɞɚɕ ɎɎɑɜɡ ɚɎɌɗɨəɚɕ ɞɑəɔ ɛɚəɔɒɑəəɚɕ ɛɗɚɞ-

əɚɝɞɔ ɝ ɛɜɚɝɗɑɒɔɎɌɪɥɔɘɔɝɫ ɏɜɌəɔɢɌɘɔ ɘɑɒɐɟ 

ɍɚɖɚɎɧɘ ɜɑɓɢɚɘ ɔ ɖɗɧɖɚɘ ɔɗɔ Ɏ ɔɡ ɛɜɚɑɖɢɔɔ 

(ɜɔɝ. 21). ȹɌɗɔɣɔɑ Ɏ ɓɚəɑ ɖɔɝɞɧ ɔəɞɌɖɞəɧɡ ɓɟ-

ɍɚɎ ɝ əɑɔɓɘɑəɑəəɧɘ ɛɑɜɔɚɐɚəɞɚɘ ɟɖɌɓɧɎɌɑɞ əɌ 

ɑɑ əɑɚɐɚəɞɚɏɑəəɚɑ ɛɜɚɔɝɡɚɒɐɑəɔɑ. ȸɚɒɑɞ 

əɌɍɗɪɐɌɞɨɝɫ ɚɞɖɗɚəɑəɔɑ ɖɚɜəɑɕ ɓɟɍɚɎ Ɏ ɝɞɚɜɚ-

əɟ ɚɞ ɛɚɗɚɝɞɔ ɖɔɝɞɧ. ȯɗɚɍɟɗɚɘɌɖɝɔɗɗɫɜəɧɑ ɖɔ-

ɝɞɧ ɢɑɗɑɝɚɚɍɜɌɓəɚ ɐɔɠɠɑɜɑəɢɔɜɚɎɌɞɨ ɝ ɖɚɜəɑ-

Ɏɧɘɔ ɖɔɝɞɌɘɔ, ɣɞɚ ɛɜɑɐɝɞɌɎɗɫɑɞ ɝɗɚɒəɚɝɞɨ ɛɜɔ 

əɌɗɔɣɔɔ ɛɑɜɔɚɐɚəɞɌɗɨəɧɡ ɔɓɘɑəɑəɔɕ ɟ ɍɚɖɚɎɚ-

ɏɚ ɜɑɓɢɌ ɔɗɔ ɖɗɧɖɌ, əɌɡɚɐɫɥɔɡɝɫ Ɏ ɛɜɚɑɖɢɔɔ 

ɖɚɝɞəɚɕ ɛɚɗɚɝɞɔ. 

ȬəɑɎɜɔɓɘɌɞɔɣɑɝɖɔɑ ɖɚɝɞəɧɑ ɖɔɝɞɧ ɚɞəɚ-

ɝɫɞɝɫ ɖ əɑɩɛɔɞɑɗɔɌɗɨəɧɘ ɖɔɝɞɌɘ, ɫɎɗɫɪɞɝɫ 

ɜɑɐɖɚɕ ɛɌɞɚɗɚɏɔɑɕ ɔ ɚɍəɌɜɟɒɔɎɌɪɞɝɫ ɛɜɑɔɘɟ-

ɥɑɝɞɎɑəəɚ Ɏ əɔɒəɑɕ ɣɑɗɪɝɞɔ (ɜɔɝ. 22). Ȯ ɛɚɗɚ-

ɝɞɔ ɖɔɝɞɧ ɛɜɔɝɟɞɝɞɎɟɑɞ ɏɑɘɚɜɜɌɏɔɣɑɝɖɌɫ ɒɔɐ-

ɖɚɝɞɨ ɔɗɔ ɖɜɚɎɨ. Ƚɛɑɢɔɠɔɣɑɝɖɔɡ ɜɑəɞɏɑəɚɗɚɏɔ-

ɣɑɝɖɔɡ ɛɜɚɫɎɗɑəɔɕ ɩɞɔ ɖɔɝɞɧ əɑ ɔɘɑɪɞ. Ȼɚ-

ɝɖɚɗɨɖɟ ɝ ɝɚɝɞɚɫəɔɑɘ ɓɟɍɚɎ ɌəɑɎɜɔɓɘɌɞɔɣɑɝɖɔɑ 

ɖɔɝɞɧ əɑ ɝɎɫɓɌəɧ, ɚəɔ ɘɚɏɟɞ ɗɚɖɌɗɔɓɚɎɌɞɨɝɫ Ɏ 

ɓɚəɑ ɔəɞɌɖɞəɧɡ ɓɟɍɚɎ. ȰɔɌɏəɚɓ ɎɧɝɞɌɎɗɫɑɞɝɫ əɌ 

ɚɝəɚɎɌəɔɔ ɜɑɓɟɗɨɞɌɞɚɎ ɍɔɚɛɝɔɔ.  

ȶɔɝɞɧ ɣɑɗɪɝɞɑɕ ɜɌɓɗɔɣəɚɏɚ ɛɜɚɔɝɡɚɒɐɑ-

əɔɫ ɔ ɜɌɓɘɑɜɚɎ ɘɚɏɟɞ ɔɘɑɞɨ ɍɑɝɝɔɘɛɞɚɘəɚɑ ɞɑ-

ɣɑəɔɑ, Ɏ ɞɚɘ ɣɔɝɗɑ ɛɜɔ ɐɗɔɞɑɗɨəɚɘ ɜɚɝɞɑ ɔ ɐɚ-

ɝɞɔɒɑəɔɔ ɓəɌɣɔɞɑɗɨəɧɡ ɜɌɓɘɑɜɚɎ. Ⱥəɔ ɚɍəɌ-

ɜɟɒɔɎɌɪɞɝɫ ɛɜɔ ɚɍɜɌɥɑəɔɔ ɛɌɢɔɑəɞɚɎ Ɏ ɝɎɫɓɔ 

ɝ ɚɍɚɝɞɜɑəɔɑɘ ɎɚɝɛɌɗɔɞɑɗɨəɚɏɚ ɛɜɚɢɑɝɝɌ, ɔɓɘɑ-

əɑəɔɑɘ ɖɚəɠɔɏɟɜɌɢɔɔ ɖɚɜɞɔɖɌɗɨəɧɡ ɛɗɌɝɞɔə 

ɣɑɗɪɝɞɑɕ, ɗɔɍɚ ɎɧɫɎɗɫɪɞɝɫ ɝɗɟɣɌɕəɚ Ɏɚ Ɏɜɑɘɫ 

ɗɑɣɑəɔɫ ɓɟɍɚɎ. 

Ȼɜɔ ɛɜɔɝɚɑɐɔəɑəɔɔ ɔɗɔ ɚɍɚɝɞɜɑəɔɔ Ɏɚɝ-

ɛɌɗɔɞɑɗɨəɚɏɚ ɛɜɚɢɑɝɝɌ ɖɚəɞɟɜɧ ɖɔɝɞ ɣɑɗɪɝɞɑɕ 

ɟɞɜɌɣɔɎɌɪɞ ɣɑɞɖɚɝɞɨ ɔ ɜɚɎəɚɝɞɨ, ɎɚɓəɔɖɌɑɞ 

ɚɝɞɑɚɛɚɜɚɓ Ɏ ɛɜɔɏɜɌəɔɣəɧɡ ɝ ɛɚɗɚɝɞɨɪ ɟɣɌɝɞ-

ɖɌɡ, ɏɜɌəɔɢɧ ɛɚɜɌɒɑəɔɫ ɛɚɝɞɑɛɑəəɚ ɟɎɑɗɔɣɔ-

ɎɌɪɞɝɫ. ȽɞɌɍɔɗɔɓɌɢɔɫ ɐɑɝɞɜɟɖɞɔɎəɚɏɚ ɖɚɝɞəɚɏɚ 

ɛɜɚɢɑɝɝɌ ɡɌɜɌɖɞɑɜɔɓɟɑɞɝɫ ɛɚɫɎɗɑəɔɑɘ ɚɞɣɑɞɗɔ-

Ɏɧɡ ɖɚəɞɟɜɚɎ ɛɚɗɚɝɞɔ ɖɔɝɞɧ. Ƚɗɑɐɟɑɞ ɟɣɔɞɧ-

ɎɌɞɨ, ɣɞɚ ɜɑəɞɏɑəɚɎɝɖɔɑ ɛɜɚɫɎɗɑəɔɫ ɖɚɝɞəɧɡ 

ɔɓɘɑəɑəɔɕ, ɖɌɖ ɛɜɌɎɔɗɚ, ɚɞɝɞɌɪɞ əɌ 7-10 ɐəɑɕ 

ɚɞ ɔɓɘɑəɑəɔɕ Ɏ ɖɗɔəɔɣɑɝɖɚɕ ɖɌɜɞɔəɑ.  

Ȼɚɝɗɑ ɛɜɚɎɑɐɑəɔɫ ɢɔɝɞɩɖɞɚɘɔɔɔ ɝɖɚɜɚɝɞɨ 

ɎɚɝɝɞɌəɚɎɗɑəɔɫ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɧɡ ɛɚɗɚɝɞɑɕ Ɏ 

ɣɑɗɪɝɞɫɡ ɚɛɜɑɐɑɗɫɑɞɝɫ ɎɚɓɜɌɝɞɚɘ ɛɌɢɔɑəɞɌ, 

ɜɌɓɘɑɜɚɘ ɛɚɗɚɝɞɔ ɔ ɑɑ ɗɚɖɌɗɔɓɌɢɔɑɕ. ȶɌɖ ɔɓ-

Ɏɑɝɞəɚ, ɟ ɐɑɞɑɕ ɔ ɛɚɐɜɚɝɞɖɚɎ ɠɚɜɘɔɜɚɎɌəɔɑ 

ɖɚɝɞəɚɕ ɞɖɌəɔ ɛɜɚɔɝɡɚɐɔɞ ɍɧɝɞɜɑɑ ɔ ɍɚɗɑɑ ɖɌ-

ɣɑɝɞɎɑəəɚ, ɣɑɘ ɟ ɗɔɢ ɝɞɌɜɤɔɡ ɎɚɓɜɌɝɞəɧɡ 

ɏɜɟɛɛ. ȻɚɝɗɑɚɛɑɜɌɢɔɚəəɧɑ ɛɚɗɚɝɞɔ əɑɍɚɗɨɤɔɡ 

ɔ ɝɜɑɐəɔɡ ɜɌɓɘɑɜɚɎ ɎɚɝɝɞɌəɌɎɗɔɎɌɪɞɝɫ ɚɍɧɣəɚ 

Ɏ ɝɜɚɖɔ ɐɚ 6-10 ɘɑɝ. (ɜɔɝ. 23). ȼɑɛɌɜɌɞɔɎəɧɑ 

ɛɜɚɢɑɝɝɧ əɌ əɔɒəɑɕ ɣɑɗɪɝɞɔ ɚɝɟɥɑɝɞɎɗɫɪɞɝɫ 

ɍɧɝɞɜɑɑ, ɣɑɘ əɌ Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ. ȼɑəɞɏɑəɚɗɚ-

ɏɔɣɑɝɖɔ ɚɛɜɑɐɑɗɫɑɞɝɫ ɛɚɝɞɑɛɑəəɚɑ ɜɌɎəɚɘɑɜəɚɑ 

ɛɚɎɧɤɑəɔɑ ɛɗɚɞəɚɝɞɔ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɕ ɛɚ-

ɗɚɝɞɔ ɔ ɛɚɫɎɗɑəɔɑ ɡɌɜɌɖɞɑɜəɚɏɚ ɞɜɌɍɑɖɟɗɫɜəɚɏɚ 

ɖɚɝɞəɚɏɚ ɜɔɝɟəɖɌ. ȶɚɝɞɑɚɍɜɌɓɚɎɌəɔɑ Ɏ ɛɚɗɚɝɞɫɡ 

ɓəɌɣɔɞɑɗɨəɧɡ ɜɌɓɘɑɜɚɎ ɛɜɚɔɝɡɚɐɔɞ Ɏ ɍɚɗɑɑ 

ɐɗɔɞɑɗɨəɧɑ ɝɜɚɖɔ ɔ ɛɜɚɝɗɑɒɔɎɌɑɞɝɫ ɛɚ əɌɛɜɌɎ-

ɗɑəɔɪ ɚɞ ɛɜɔɝɞɑəɚɣəɧɡ ɚɞɐɑɗɚɎ ɛɚɗɚɝɞɔ ɖ ɑɑ 

ɢɑəɞɜɟ. ȱɝɗɔ əɌ ɠɚəɑ ɚɍɜɌɓɚɎɌəəɚɕ ɖɚɝɞəɚɕ 

ɞɖɌəɔ ɐɗɔɞɑɗɨəɚɑ Ɏɜɑɘɫ ɎɔɓɟɌɗɔɓɔɜɟɪɞɝɫ ɚɣɌɏɔ 

ɛɚəɔɒɑəəɚɕ ɛɗɚɞəɚɝɞɔ, ɩɞɚ ɝɎɔɐɑɞɑɗɨɝɞɎɟɑɞ ɚ 

əɌɗɔɣɔɔ ɚɝɞɌɞɚɣəɧɡ ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ ɞɖɌəɑɕ ɔ 

Ɏɑɜɚɫɞəɚɝɞɔ ɎɚɓəɔɖəɚɎɑəɔɫ ɜɑɢɔɐɔɎɌ ɓɌɍɚɗɑ-

ɎɌəɔɫ. 

ȻɑɜɎɔɣəɌɫ ɜɑəɞɏɑəɚɐɔɌɏəɚɝɞɔɖɌ ɖɔɝɞ ɣɑ-

ɗɪɝɞɑɕ ɍɌɓɔɜɟɑɞɝɫ əɌ ɐɌəəɧɡ ɚɜɞɚɛɌəɞɚɘɚɏɜɌ-

ɠɔɔ, ɖɚɞɚɜɌɫ ɛɜɑɐɚɝɞɌɎɗɫɑɞ ɚɍɓɚɜ Ɏɝɑɕ ɓɟɍɚɣɑ-

ɗɪɝɞəɚɕ ɝɔɝɞɑɘɧ ɔ ɐɌɑɞ Ɏɚɓɘɚɒəɚɝɞɨ ɝɜɌɎəɔɞɨ 

ɝɚɝɞɚɫəɔɑ ɛɚɜɌɒɑəəɚɕ ɓɚəɧ ɝ ɝɔɘɘɑɞɜɔɣəɧɘ 

ɟɣɌɝɞɖɚɘ ɛɜɚɞɔɎɚɛɚɗɚɒəɚɕ ɝɞɚɜɚəɧ ɣɑɗɪɝɞɔ. 

ȹɌ ɚɜɞɚɛɌəɞɚɘɚɏɜɌɘɘɌɡ ɛɜɚɔɝɡɚɐɔɞ ɛɜɚɑɖɢɔ-

ɚəəɚɑ ɟɎɑɗɔɣɑəɔɑ ɔɓɚɍɜɌɒɑəɔɫ, əɚ ɚɍɦɑɖɞɔɎəɚ 

ɚɞɚɍɜɌɒɌɪɞɝɫ ɜɌɝɛɚɗɚɒɑəɔɑ ɔ ɖɚəɠɔɏɟɜɌɢɔɫ 

ɖɚɝɞəɧɡ ɛɚɗɚɝɞɑɕ. Ȯ ɛɑɜɑɐəɔɡ ɚɞɐɑɗɌɡ ɣɑɗɪɝɞɑɕ 

ɣɑɞɖɚɝɞɨ ɔɓɚɍɜɌɒɑəɔɫ ɝəɔɒɌɑɞɝɫ, ɔɓ-ɓɌ ɣɑɏɚ 

ɖɚɝɞəɧɑ ɏɜɌəɔɢɧ ɖɔɝɞ ɛɑɜɑɐɌɪɞɝɫ əɑɐɚɝɞɌɞɚɣ-

əɚ ɣɬɞɖɚ, ɗɔɍɚ Ɏɚɚɍɥɑ əɑ ɚɛɜɑɐɑɗɫɪɞɝɫ. Ƚɟɘ-

ɘɌɢɔɫ ɖɚəɞɟɜɚɎ ɛɑɜɔɌɛɔɖɌɗɨəɧɡ ɚɞɐɑɗɚɎ ɘɚɗɫ-

ɜɚɎ ɔ ɐəɌ Ɏɑɜɡəɑɣɑɗɪɝɞəɧɡ ɛɌɓɟɡ, Ɍ ɞɌɖɒɑ ɓɟ-

ɍɚɎ Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ ɝ ɔəɞɑəɝɔɎəɚɕ ɞɑəɨɪ Ɏɚɓ-

ɐɟɤəɚɏɚ ɛɜɚɝɞɜɌəɝɞɎɌ ɘɑɒɐɟ ɫɓɧɖɚɘ ɔ əɬɍɚɘ 

ɓɌɞɜɟɐəɫɑɞ ɎɧɫɎɗɑəɔɑ ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ ɚɣɌɏɚɎ 

əɑɍɚɗɨɤɔɡ ɜɌɓɘɑɜɚɎ.  ȹɑɟɍɑɐɔɞɑɗɨəɟɪ  ɖɌɜɞɔəɟ  
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ȼɔɝ. 20 (Fig. 20) 

 

ȼɔɝ. 21 (Fig. 21) 

ȼɔɝ. 20.   ȮəɟɞɜɔɜɚɞɚɎɌɫ ɛɑɜɔɌɛɔɖɌɗɨəɌɫ ɜɑəɞ-

ɏɑəɚɏɜɌɘɘɌ. 

ȾɜɌɎɘɌɞɔɣɑɝɖɌɫ ɖɔɝɞɌ əɌ Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ, Ɏ ɛɜɚɑɖ-

ɢɔɔ ɖɚɞɚɜɚɕ Ɏɔɐəɧ ɖɚɜəɔ ɓɟɍɚɎ 1.1 ɔ 1.2. Ƚɖɚɗ ɖɚ-

ɜɚəɖɔ ɓɟɍɌ 1.2.  

Fig. 20.    Intraoral periapical radiograph.  

Traumatic cyst o n the upper jaw, in the projection of 

which the roots of the teeth are visible 1.1 and 1.2. 

Cleavage of the tooth crown 1.2.  

ȼɔɝ. 21.    ȮəɟɞɜɔɜɚɞɚɎɌɫ ɛɑɜɔɌɛɔɖɌɗɨəɌɫ ɜɑəɞ-

ɏɑəɚɏɜɌɘɘɌ. 

ȯɗɚɍɟɗɚɘɌɖɝɔɗɗɫɜəɌɫ ɖɔɝɞɌ, ɝɘɑɥɌɪɥɌɫ ɖɚɜəɔ ɓɟ-

ɍɚɎ 1.2 ɔ 1.3.   

Fig. 21.     Intraoral periapical radiograph.  

Globulomaxillary cyst, displacing the roots of teeth 1.2 

and 1.3.  

 

ȼɔɝ. 22 (Fig. 22) 

ȼɔɝ. 22   ȺɜɞɚɛɌəɞɚɘɚɏɜɌɘɘɌ. 

ȬəɑɎɜɔɓɘɌɞɔɣɑɝɖɌɫ ɖɔɝɞɌ əɔɒəɑɕ ɣɑɗɪɝɞɔ ɝɗɑɎɌ. 

Fig. 22.    Orthopantomogram . 

Aneurysmal cyst of the lower jaw on the left.  
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ɘɚɏɟɞ ɔɘɑɞɨ ɛɚɗɚɝɞəɧɑ ɚɍɜɌɓɚɎɌəɔɫ, ɜɌɝɛɜɚ-

ɝɞɜɌəɫɪɥɔɑɝɫ ɛɚɐ ɐəɚɘ Ɏɑɜɡəɑɣɑɗɪɝɞəɧɡ ɛɌ-

ɓɟɡ. 

Ȼɜɔ əɑɫɝəɚɕ ɜɑəɞɏɑəɚɝɖɔɌɗɚɏɔɣɑɝɖɚɕ 

ɖɌɜɞɔəɑ Ɏ ɐɚɛɚɗəɑəɔɑ ɖ ɚɜɞɚɛɌəɞɚɘɚɏɜɌɠɔɔ 

ɛɜɔɘɑəɫɑɞɝɫ ɎəɟɞɜɔɜɚɞɚɎɌɫ ɛɑɜɔɌɛɔɖɌɗɨəɌɫ 

ɜɑəɞɏɑəɚɏɜɌɠɔɫ. ȮɑɜɞɔɖɌɗɨəɧɑ ɔɝɖɌɒɑəɔɫ 

ɖɚəɞɟɜɚɎ ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ ɚɖɚɗɚɖɚɜəɑɎɧɡ ɓɚə əɌ 

ɩɞɔɡ ɝəɔɘɖɌɡ ɓəɌɣɔɞɑɗɨəɧ, ɚɝɚɍɑəəɚ ɛɜɔ ɝɦɑɘ-

ɖɑ ɓɟɍɚɎ Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ. ȴɓɚɍɜɌɒɑəɔɑ ɚɖɚɗɚ-

ɖɚɜəɑɎɧɡ ɛɚɗɚɝɞɑɕ Ɏ ɍɚɗɨɤɔəɝɞɎɑ ɝɗɟɣɌɑɎ ɛɜɚ-

ɑɖɢɔɚəəɚ ɎɧɞɫɏɔɎɌɑɞɝɫ ɛɚ ɎɑɜɞɔɖɌɗɔ. ȺɐəɌɖɚ 

ɛɜɔ ɝɟɘɘɌɢɔɔ ɞɑəɔ ɖɔɝɞɧ ɝ ɔəɞɑəɝɔɎəɚɕ ɞɑəɨɪ 

ɖɚɜəɫ ɓɟɍɌ, ɛɚɗɚɝɞɨ ɖɔɝɞɧ Ɏɧɏɗɫɐɔɞ ɘɑəɨɤɑ, 

ɣɑɘ Ɏ ɐɑɕɝɞɎɔɞɑɗɨəɚɝɞɔ, ɔəɚɏɐɌ ɛɜɔɚɍɜɑɞɌɫ 

ɠɚɜɘɟ ɜɌɝɤɔɜɑəəɚɕ ɛɑɜɔɚɐɚəɞɌɗɨəɚɕ ɥɑɗɔ. 

ȬəɌɗɚɏɔɣəɌɫ ɝɔɞɟɌɢɔɫ ɎɚɓəɔɖɌɑɞ ɛɜɔ ɝɟɘɘɌɢɔɔ 

ɞɑəɑɕ ɖɔɝɞɧ ɔ ɞɎɑɜɐɧɡ ɞɖɌəɑɕ ɓɟɍɚɎ Ɏ ɓɚəɑ 

ɠɟɜɖɌɢɔɔ ɖɚɜəɑɕ ɘɚɗɫɜɚɎ, ɚɝɚɍɑəəɚ əɌ Ɏɑɜɡ-

əɑɕ ɣɑɗɪɝɞɔ. Ȯ ɝɗɟɣɌɑ əɌɗɔɣɔɫ ɖɔɝɞ ɓəɌɣɔɞɑɗɨ-

əɧɡ ɜɌɓɘɑɜɚɎ ɎəɟɞɜɔɜɚɞɚɎɌɫ ɛɑɜɔɌɛɔɖɌɗɨəɌɫ 

ɜɑəɞɏɑəɚɏɜɌɠɔɫ ɛɜɔɘɑəɫɑɞɝɫ ɐɗɫ ɚɛɜɑɐɑɗɑəɔɫ 

ɝɚɝɞɚɫəɔɫ ɖɚɜəɑɕ ɔ ɚɖɚɗɚɖɚɜəɑɎɧɡ ɞɖɌəɑɕ ɓɟ-

ɍɚɎ, əɌɡɚɐɫɥɔɡɝɫ Ɏ ɛɜɚɑɖɢɔɔ ɖɚɝɞəɚɕ ɛɚɗɚɝɞɔ.  

Ȱɗɫ ɛɚɗɟɣɑəɔɫ ɐɚɛɚɗəɔɞɑɗɨəɚɕ ɔəɠɚɜɘɌ-

ɢɔɔ ɚ ɝɚɝɞɚɫəɔɔ ɍɚɖɚɎɧɡ ɚɞɐɑɗɚɎ ɞɑɗɌ ɔ əɔɒ-

əɔɡ ɚɞɐɑɗɚɎ ɎɑɞɎɑɕ əɔɒəɑɕ ɣɑɗɪɝɞɔ, Ɏ ɞɚɘ ɣɔɝ-

ɗɑ ɜɌɓɐɑɗɨəɚɏɚ ɚɞɚɍɜɌɒɑəɔɫ ɝɚɝɞɚɫəɔɫ əɌɜɟɒ-

əɚɕ ɔ Ɏəɟɞɜɑəəɑɕ ɖɚɜɞɔɖɌɗɨəɧɡ ɛɗɌɝɞɔə, ɚɜɞɚ-

ɛɌəɞɚɘɚɏɜɌɘɘɟ ɐɚɛɚɗəɫɪɞ ɜɑəɞɏɑəɚɏɜɌɘɘɚɕ 

ɣɑɜɑɛɌ Ɏ ɛɑɜɑɐəɑɕ ɗɚɍəɚ-əɚɝɚɎɚɕ ɛɜɚɑɖɢɔɔ.  

ȻɌəɚɜɌɘəɌɫ ɓɚəɚɏɜɌɠɔɫ ɝɜɑɐəɑɕ ɓɚəɧ 

ɗɔɢɑɎɚɏɚ ɚɞɐɑɗɌ ɣɑɜɑɛɌ əɌɓəɌɣɌɑɞɝɫ Ɏ ɐɚɛɚɗəɑ-

əɔɑ ɖ ɚɜɞɚɛɌəɞɚɘɚɏɜɌɠɔɔ ɛɜɔ ɜɌɝɛɜɚɝɞɜɌəɑ-

əɔɔ ɛɌɞɚɗɚɏɔɣɑɝɖɚɏɚ ɛɜɚɢɑɝɝɌ əɌ ɚɍɗɌɝɞɨ Ɏɑɜɡ-

əɑɣɑɗɪɝɞəɧɡ ɛɌɓɟɡ. ȹɑɜɑɐɖɚ ɔɝɛɚɗɨɓɟɑɘɧɑ əɌ 

ɛɜɌɖɞɔɖɑ ɜɑəɞɏɑəɚɏɜɌɘɘɧ ɛɜɔɐɌɞɚɣəɧɡ ɛɌɓɟɡ Ɏ 

əɚɝɚ-ɛɚɐɍɚɜɚɐɚɣəɚɕ ɛɜɚɑɖɢɔɔ ɝɞɌəɚɎɫɞɝɫ ɔə-

ɠɚɜɘɌɞɔɎəɧɘɔ ɞɚɗɨɖɚ ɛɜɔ ɓəɌɣɔɞɑɗɨəɧɡ ɔɓɘɑ-

əɑəɔɫɡ Ɏ ɛɌɓɟɡɌɡ. 

ȸɟɗɨɞɔɝɛɔɜɌɗɨəɌɫ ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚ-

ɏɜɌɠɔɫ (ȸȽȶȾ) ɔɗɔ ɖɚəɟɝəɚ-ɗɟɣɑɎɌɫ ɖɚɘɛɨɪ-

ɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ (ȶȷȶȾ) ɣɑɗɪɝɞɑɕ ɛɚɓɎɚɗɫɪɞ 

ɚɍəɌɜɟɒɔɞɨ ɖɚɝɞəɧɑ ɛɚɗɚɝɞɔ, ɗɚɖɌɗɔɓɟɪɥɔɑɝɫ 

Ɏ ɗɪɍɚɘ ɚɞɐɑɗɑ ɣɑɗɪɝɞɑɕ ɔ ɟ ɜɌɓɗɔɣəɧɡ ɛɚ-

Ɏɑɜɡəɚɝɞɑɕ ɖɚɜəɑɕ ɓɟɍɚɎ, ɚɍɦɑɖɞɔɎəɚ ɚɢɑəɔɞɨ 

ɔɡ ɜɌɓɘɑɜɧ ɔ ɜɌɝɛɚɗɚɒɑəɔɑ ɛɚ ɚɞəɚɤɑəɔɪ ɖ 

əɌɡɚɐɫɥɔɘɝɫ ɜɫɐɚɘ ɌəɌɞɚɘɔɣɑɝɖɔɘ ɐɑɞɌɗɫɘ ɔ 

ɝɚɝɞɚɫəɔɑ ɛɚɝɗɑɐəɔɡ. Ⱥɝɚɍɑəəɚ ɓəɌɣɔɘɧ ɐɌə-

əɧɑ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ (ȶȾ) ɛɜɔ ɛɜɚ-

ɜɌɝɞɌəɔɔ ɖɔɝɞ ɣɑɗɪɝɞɑɕ Ɏ ɛɜɚɝɎɑɞ Ɏɑɜɡəɑɣɑ-

ɗɪɝɞəɧɡ ɛɌɓɟɡ. Ȯ ɝɜɌɎəɑəɔɔ ɝ ɚɜɞɚɛɌəɞɚɘɚ-

ɏɜɌɠɔɑɕ, ɛɌəɚɜɌɘəɚɕ ɓɚəɚɏɜɌɠɔɑɕ ɔ Ɏəɟɞɜɔɜɚ-

ɞɚɎɚɕ ɜɑəɞɏɑəɚɏɜɌɠɔɑɕ, ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚ-

ɏɜɌɠɔɫ ɛɜɑɐɚɝɞɌɎɗɫɑɞ ɚɍɦɑɖɞɔɎəɧɑ ɐɌəəɧɑ ɚ 

ɜɌɓɘɑɜɌɡ ɛɚɗɚɝɞəɧɡ ɚɍɜɌɓɚɎɌəɔɕ, Ɏəɑ ɓɌɎɔɝɔ-

ɘɚɝɞɔ ɚɞ ɔɡ ɜɌɝɛɚɗɚɒɑəɔɫ.  

Ȯ ɓɌɖɗɪɣɑəɔɑ ɝɗɑɐɟɑɞ ɚɞɘɑɞɔɞɨ, ɣɞɚ ɚɐɚə-

ɞɚɏɑəəɧɑ ɔ əɑɚɐɚəɞɚɏɑəəɧɑ ɖɔɝɞɧ, ɐɚɝɞɔɏɌɫ 

ɓəɌɣɔɞɑɗɨəɧɡ ɜɌɓɘɑɜɚɎ, ɘɚɏɟɞ ɔɘɑɞɨ ɝɡɚɐəɟɪ 

ɜɑəɞɏɑəɚɝɖɔɌɗɚɏɔɣɑɝɖɟɪ ɖɌɜɞɔəɟ ɘɑɒɐɟ ɝɚɍɚɕ 

ɔ ɝ ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɧɘɔ əɚɎɚɚɍɜɌɓɚɎɌəɔɫɘɔ 

ɣɑɗɪɝɞɑɕ. Ȯ ɝɎɫɓɔ ɝ ɩɞɔɘ, ɜɑɓɟɗɨɞɌɞɧ ɜɑəɞɏɑəɚ-

 

ȼɔɝ. 23 Ɍ (Fig. 23 Ɍ) 

 

ȼɔɝ. 23 ɍ (Fig. 23 b) 

 

ȼɔɝ. 23 Ɏ (Fig. 23 c ) 

ȼɔɝ. 23.   ȺɜɞɚɛɌəɞɚɘɚɏɜɌɘɘɧ (ɠɜɌɏɘɑəɞɧ). 

ɉɞɌɛɧ ɎɚɝɝɞɌəɚɎɗɑəɔɫ ɖɚɝɞəɚɕ ɞɖɌəɨɪ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɕ ɛɚɗɚɝɞɔ Ɏ əɔɒəɑɕ ɣɑɗɪɝɞɔ ɝɗɑɎɌ. Ɍ ð ɀɚɗɗɔɖɟ-

ɗɫɜəɌɫ ɖɔɝɞɌ ɐɚ ɟɐɌɗɑəɔɫ.  

ɍ ð Ȼɚɝɗɑ ɢɔɝɞɩɖɞɚɘɔɔ ɣɑɜɑɓ 4 ɘɑɝ.; Ɏ ð ɛɚɝɗɑ ɢɔɝɞɩɖɞɚɘɔɔ ɣɑɜɑɓ 9 ɘɑɝ.; ɎɔɓɟɌɗɔɓɔɜɟɑɞɝɫ ɝɚɚɞɎɑɞɝɞɎɑəəɚ ɣɌ-

ɝɞɔɣəɚɑ ɔ ɛɚɗəɚɑ ɎɚɝɝɞɌəɚɎɗɑəɔɑ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɕ ɛɚɗɚɝɞɔ.  

Fig. 23.    Orthopantomograms (fragments).  

Stages of restoration of the bone tissue of  the postoperative cavity in the lower jaw on the left. a ð follicular cyst 

before removal.  

b ð after cystectomy 4 months;  c ð 9 months respectively partial and complete recovery of the postoperative cavity 

is visualized.  
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ɐɔɌɏəɚɝɞɔɖɔ ɞɜɑɍɟɑɞɝɫ ɐɚɛɚɗəɫɞɨ ɐɌəəɧɘɔ ɛɌ-

ɞɚɘɚɜɠɚɗɚɏɔɣɑɝɖɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ. ȼɌɝɛɜɚ-

ɝɞɜɌəɑəəɧɑ ɜɑəɞɏɑəɚɝɞɚɘɌɞɚɗɚɏɔɣɑɝɖɔɑ ɘɑɞɚ-

ɐɔɖɔ ɛɜɑɐɛɚɗɌɏɌɪɞ ɚɝɚɍɑəəɚɝɞɔ ɚɞɚɍɜɌɒɑəɔɫ 

ɓɟɍɚɣɑɗɪɝɞəɚɕ ɝɔɝɞɑɘɧ, Ɏɗɔɫɪɥɔɑ əɌ ɚɍɦɑɖ-

ɞɔɎəɚɝɞɨ ɛɚɗɟɣɌɑɘɚɕ ɔəɠɚɜɘɌɢɔɔ. ȸəɚɏɚɛɜɚ-

ɑɖɢɔɚəəɚɑ ɖɚɘɛɨɪɞɑɜəɚ-ɞɚɘɚɏɜɌɠɔɣɑɝɖɚɑ ɔɓɟ-

ɣɑəɔɑ ɗɚɖɌɗɔɓɌɢɔɔ ɔ ɜɌɓɘɑɜɚɎ ɛɚɗɚɝɞɑɕ ɖɔɝɞ, Ɍ 

ɞɌɖɒɑ ɝɚɝɞɚɫəɔɫ ɏɜɌəɔɣɌɥɔɡ ɝ əɑɕ ɚɍɗɌɝɞɑɕ 

ɓəɌɣɔɞɑɗɨəɚ ɝɚɖɜɌɥɌɑɞ Ɏɜɑɘɫ əɌ ɛɚɗɟɣɑəɔɑ 

ɚɍɦɑɖɞɔɎəɚɕ ɔəɠɚɜɘɌɢɔɔ. 

ȴɝɞɚɣəɔɖ ɠɔəɌəɝɔɜɚɎɌəɔɫ ɔ  ɖɚəɠɗɔɖɞ 

ɔəɞɑɜɑɝɚɎ. 

ȬɎɞɚɜɧ ɐɌəəɚɕ ɝɞɌɞɨɔ ɛɚɐɞɎɑɜɐɔɗɔ ɚɞɝɟɞ-

ɝɞɎɔɑ ɠɔəɌəɝɚɎɚɕ ɛɚɐɐɑɜɒɖɔ ɔɝɝɗɑɐɚɎɌəɔɫ ɔ 

ɖɚəɠɗɔɖɞɌ ɔəɞɑɜɑɝɚɎ, ɚ ɖɚɞɚɜɧɡ əɑɚɍɡɚɐɔɘɚ 

ɝɚɚɍɥɔɞɨ.
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ɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. Ⱥɢɑəɔɞɨ ɔɝɛɚɗɨɓɚɎɌəɔɑ ɘɑɞɚɐɚɎ ɐɔɠɠɟɓɔɔ ɔ ɛɑɜɠɟɓɔɔ Ɏ  

ɛɜɚɞɚɖɚɗɌɡ  ȸȼȾ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. Ȯ ɡɚɐɑ ɔɝɝɗɑɐɚɎɌəɔɫ ɛɜɚɌəɌɗɔɓɔɜɚɎɌəɧ ɛɜɚɞɚɖɚɗɧ 

ȸȼȾ 189 ɛɌɢɔɑəɞɚɎ. ȭɧɗɔ Ɏɖɗɪɣɑəɧ əɚɓɚɗɚɏɔɔ: ɔəɠɌɜɖɞ ɘɚɓɏɌ, ɜɌɝɝɑɫəəɧɕ 

ɝɖɗɑɜɚɓ, Ɍɍɝɢɑɝɝ ɘɚɓɏɌ ɔ ɏɗɔɚɘɧ. Ȯɝɑ ɔɝɝɗɑɐɚɎɌəɔɫ Ɏɧɛɚɗəɑəɧ əɌ ȸȼ-ɞɚɘɚɏɜɌɠɌɡ ɝ ɔə-

ɐɟɖɢɔɑɕ ɛɚɗɫ 1.5 Ⱦ, Ɏ ɛɜɚɞɚɖɚɗɧ Ɏɖɗɪɣɑəɧ Ⱦ2-, Ⱦ1-ɎɓɎɑɤɑəəɧɑ ɔɓɚɍɜɌɒɑəɔɫ, FLAIR, 

ȰȮȴ ɝ ɖɌɜɞɌɘɔ ȴȶȰ, Ⱦ1-ɐɔəɌɘɔɣɑɝɖɚɑ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑ, Ⱦ2*-ɖɚəɞɜɌɝɞəɌɫ, ɍɑɝɖɚə-

ɞɜɌɝɞəɌɫ ɛɑɜɠɟɓɔɫ. 

ȼɑɓɟɗɨɞɌɞɧ. ȬəɌɗɔɓ ɜɑɓɟɗɨɞɌɞɚɎ ɛɚɖɌɓɌɗ əɌɗɔɣɔɑ ɖɚɜɜɑɗɫɢɔɚəəɚɕ ɝɎɫɓɔ ɓəɌɣɑ-

əɔɕ ȴȶȰ ɚɞ ɚɝəɚɎəɚɏɚ ɟɓɗɌ ȁ coef. 0,49 (Ȱȴ 0,23;0,74) p=0,00001 ɝ ɔəɞɑɜɛɜɑɞɌɢɔɑɕ ɛɑɜ-

ɠɟɓɔɚəəɧɡ ɘɑɞɚɐɔɖ ɚɞ ɛɑɜɔɠɚɖɌɗɨəɧɡ ɔɓɘɑəɑəɔɕ. ȸɔəɔɘɌɗɨəɚɑ ɓəɌɣɑəɔɑ ȴȶȰ ɔɘɑɗ 

ɔəɠɌɜɖɞ 0.46 (0.33;0.64) Į10ð3 ɘɘ2/ɝ. ȰɌəəɧɑ ɓəɌɣɑəɔɫ ɔɘɑɗɔ ɖɚɜɜɑɗɫɢɔɚəəɟɪ ɎɓɌɔ-

ɘɚɝɎɫɓɨ ɝ ɛɚəɔɒɑəɔɑɘ ɛɑɜɠɟɓɔɚəəɧɡ ɛɚɖɌɓɌɞɑɗɑɕ ɚɞ ɛɑɜɔɠɚɖɌɗɨəɧɡ ɔɓɘɑəɑəɔɕ ȁ coef. 

0,68 (Ȱȴ 0,52;0,85) p=0,00001. Ȯ ɝɗɟɣɌɑ ɌɍɝɢɑɝɝɌ ɓəɌɣɑəɔɫ ȴȶȰ 0.62 (0,6;0,65) Į 10ð3 

ɘɘ2/ɝ  ɖɚɜɜɑɗɫɢɔɚəəɚ ɓɌɎɔɝɑɗɔ ɝ ɚɞɝɟɞɝɞɎɔɑɘ ɔɓɘɑəɑəɔɕ ɛɑɜɠɟɓɔɚəəɧɡ ɛɚɖɌɓɌɞɑɗɑɕ 

ɚɞ ɛɑɜɔɠɚɖɌɗɨəɧɡ ɔɓɘɑəɑəɔɕ ȁ coef.  -0.43 (Ȱȴ-0,82; -0,04) p=0,02. ȳəɌɣɑəɔɫ ȴȶȰ ɛɜɔ 

ɛɝɑɎɐɚɞɟɘɚɜɚɓəɚɕ ɠɚɜɘɑ ɜɌɝɝɑɫəəɚɏɚ ɝɖɗɑɜɚɓɌ 1,1 (0,89,1,11) Į 10ð3 ɘɘ2/ɝ  ɔ ɔɘɑɗɔ 

ɐɚɝɞɚɎɑɜəɚɓəɌɣɔɘɟɪ ɎɓɌɔɘɚɝɎɫɓɨ ɝ ɚɞɝɟɞɝɞɎɔɑɘ ɔɓɘɑəɑəɔɫ ɛɑɜɠɟɓɔɚəəɧɡ ɛɚɖɌɓɌɞɑɗɑɕ 

ȁ coef.  0.17 (Ȱȴ0,02; 0,4) p=0,033. ȻɚɖɌɓɌɞɑɗɔ ȴȶȰ ɛɜɔ ɏɗɔɚɘɑ ɝ Ɏɧɝɚɖɚɕ ɝɞɑɛɑəɨɪ ɓɗɚ-

ɖɌɣɑɝɞɎɑəəɚɝɞɔ əɔɒɑ, ɣɑɘ ɛɜɔ ɏɗɔɚɘɑ ɝ Ɏɧɝɚɖɚɕ ɝɞɑɛɑəɨɪ ɓɗɚɖɌɣɑɝɞɎɑəəɚɝɞɔ 2.3 

(0,9;2,8) Į 10ð3 ɘɘ2/ɝ, ɐɌəəɧɕ ɛɚɖɌɓɌɞɑɗɨ ɖɚɜɜɑɗɔɜɟɑɞ ɝ ɛɚɎɧɤɑəɔɑɘ ɛɑɜɠɟɓɔɚəəɧɡ 

ɛɚɖɌɓɌɞɑɗɑɕ ȁ coef.  1.03 (1,002; 2,1) p=0,006.  

Ⱥɍɝɟɒɐɑəɔɑ. Ⱥɢɑəɑəɚ ɓəɌɣɑəɔɑ ɖɌɜɞ ȴȶȰ ɔ ɛɑɜɠɟɓɔɚəəɧɡ ɛɚɖɌɓɌɞɑɗɑɕ ɐɗɫ ɚɝ-

əɚɎəɚɏɚ ɟɓɗɌ ɔ ɐɗɫ ɛɑɜɔɠɚɖɌɗɨəɧɡ ɔɓɘɑəɑəɔɕ ɝ ɢɑɗɨɪ ɛɜɚɎɑɐɑəɔɫ ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɕ 

ɐɔɌɏəɚɝɞɔɖɔ ɚɣɌɏɚɎɚɕ ɛɌɞɚɗɚɏɔɔ ɍɑɗɚɏɚ ɎɑɥɑɝɞɎɌ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ. ɉɞɚ ɘɚɒɑɞ ɍɧɞɨ ɔɝ-

ɛɚɗɨɓɚɎɌəɚ ɐɗɫ ɝɚɝɞɌɎɗɑəɔɫ ɚɛɞɔɘɌɗɨəɚɏɚ ɌɗɏɚɜɔɞɘɌ ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɏɚ ɐɔɌɏəɚɓɌ ɝɚ-

ɗɔɞɌɜəɧɡ ɚɣɌɏɚɎɧɡ ɔɓɘɑəɑəɔɕ. 

ȮɧɎɚɐɧ/ȳɌɖɗɪɣɑəɔɑ. 

Ȱɗɫ ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɝɚɗɔɞɌɜəɧɡ ɚɍɜɌɓɚɎɌəɔɕ ɍɑɗɚɏɚ ɎɑɥɑɝɞɎɌ ɏɚɗɚɎ-

əɚɏɚ ɘɚɓɏɌ əɑɚɍɡɚɐɔɘɚ ɔɝɛɚɗɨɓɚɎɌəɔɑ ɘɟɗɨɞɔɛɌɜɌɘɑɞɜɔɣɑɝɖɚɏɚ ɛɜɚɞɚɖɚɗɌ ȸȼȾ ɝ ɚɍɫɓɌ-

ɞɑɗɨəɚɕ ɚɢɑəɖɚɕ ɖɌɜɞ ȴȶȰ ɔ ɐɌəəɧɡ ɛɑɜɠɟɓɔɚəəɧɡ ɘɑɞɚɐɔɖ. Ȯ əɑɖɚɞɚɜɧɡ ɝɗɟɣɌɫɡ 

ɖɜɔɞɔɣɑɝɖɔ ɎɌɒəɌ ɚɢɑəɖɌ ɛɑɜɔɠɚɖɌɗɨəɧɡ ɔɓɘɑəɑəɔɕ, Ɍ əɑ ɞɚɗɨɖɚ ɚɝəɚɎəɚɏɚ ɚɣɌɏɌ.. 
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POTENTIAL VALUE OF PERFUSION AND DIFFUSION METHODS FOR SOLITARY 

WHITE MATTER LESION 

 

Semenov S. E.1, Bergen Ⱦ.A.2, Mesropyan N. A.3,  

Smagina A. V. 4, Yurkevich E.A.1 
 

urpose.  This study explores practical use of diffusion and perfusion on MRI.  

Materials and methods.  189 cases were examined during this study. It observed 

the following patho logies: stroke, demyelinating disease, abscess, glioma. All exa m-

in ations were performed at 1.5T MRI. Scanning included T2 -, T1 -weighted imaging, FLAIR, 

DWI with ADC map, DCE, DSC or ASL.  

Results.  The results demonstrate the importance of correlation betwe en ADC values 

of the main lesion ȁ coef. 0,49 (CI 0,23;0,74) p=0,00001 and perfusion values of perifocal 

changes. Infarction has minimal ADC value 0.46 (0.33;0.64) Į10ð3 mm2/s and correlate 

with low perfusion values from perifocal lesions. Value data showe d correlation and lower 

perfusion values of perifocal changes ȁ coef. 0,68 (CI 0,52;0,85) p=0,00001. In case of ab-

scess ADC value is 0.62 (0,6;0,65) Į 10ð3 mm2/s and has correlation with no deviation of 

perfusion values of perifocal changes. In case of pse udotumor form of multiply sclerosis it is 

1.03 Ñ 0.15 Į 10ð3 mm2/s and has correlation with no deviation on perfusion maps. In case 

of high -grade glioma ADC value is 0.69 Ñ 0.03 Į 10ð3 mm2/sand is less than low -grade gl i-

oma and correlate with more high per fusion values.  

Discussion.  We estimated ADC and perfusion values for the main lesion and for per i-

focal changes in case of a solitary white matter lesion for differential diagnosis. It can be 

used for optimal algorithm of differential diagnostics for white  matter solitary lesions.  

Conclusion.  Multiparametric MRI protocol with assessment of ADC and perfusion 

values must be used for differential diagnostics of solitary white matter lesions. In some 

cases, it is critically important to assess perifocal change s as well as the main lesion.  

 

 Keywords: MRI, neuroradiology, perfusion, ADC.  
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əɌɝɞɚɫɥɑɕ ɜɌɍɚɞɑ ɔɓɟɣɑəɧ ɚɝəɚɎəɧɑ 

ɠɟəɖɢɔɚəɌɗɨəɧɑ ɘɑɞɚɐɔɖɔ ɘɌɏəɔɞəɚ-

ɜɑɓɚəɌəɝəɚɕ ɞɚɘɚɏɜɌɠɔɔ (ȸȼȾ), ɖɚɞɚ-

ɜɧɑ ɔɘɑɪɞɝɫ Ɏ ɌɜɝɑəɌɗɑ ɝɚɎɜɑɘɑəəɧɡ 

ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɧɡ ɝɖɌəɑɜɚɎ 

əɑɓɌɎɔɝɔɘɚ ɚɞ ɘɌɜɖɔ ɛɜɚɔɓɎɚɐɔɞɑɗɫ. ȰɌəəɧɑ 

ɘɑɞɚɐɔɖɔ ɘɚɏɟɞ ɍɧɞɨ ɤɔɜɚɖɚ ɔɝɛɚɗɨɓɚɎɌəɧ Ɏ 

ɖɗɔəɔɣɑɝɖɚɕ ɛɜɌɖɞɔɖɑ. Ȯ ɜɌɍɚɞɑ ɛɜɑɐɝɞɌɎɗɑəɧ, 

Ɏ ɚɝəɚɎəɚɘ, ɐɔɠɠɟɓɔɚəəɧɑ ɔ ɛɑɜɠɟɓɔɚəəɧɑ 

ɞɑɡəɔɖɔ, əɑɚɍɡɚɐɔɘɧɑ ɐɗɫ ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɕ 

ɐɔɌɏəɚɝɞɔɖɔ ɜɌɓɗɔɣəɧɡ ɛɌɞɚɗɚɏɔɕ ɍɑɗɚɏɚ Ɏɑɥɑ-

ɝɞɎɌ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ. ȾɌɖɔɑ ɠɟəɖɢɔɚəɌɗɨəɧɑ 

ɘɑɞɚɐɔɖɔ ȸȼȾ, ɖɌɖ ɝɛɑɖɞɜɚɝɖɚɛɔɫ, ɞɜɌɖɞɚɏɜɌ-

ɠɔɫ ɔ ɛɜɚɣɔɑ, Ɏ ɐɌəəɚɕ ɜɌɍɚɞɑ ɓɌɞɜɌɏɔɎɌɞɨɝɫ 

əɑ ɍɟɐɟɞ ɎɎɔɐɟ ɝɗɚɒəɚɝɞɔ ɔɡ ɎɚɝɛɜɚɔɓɎɑɐɑəɔɫ 

ɔ Ɏɧɝɚɖɚɕ ɓɌɎɔɝɔɘɚɝɞɔ ɞɚɣəɚɝɞɔ ɜɑɓɟɗɨɞɌɞɚɎ ɚɞ 

ɚɛɑɜɌɞɚɜɌ ɔɝɝɗɑɐɚɎɌəɔɫ.  

ɂɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ.  

Ⱥɛɜɑɐɑɗɔɞɨ ɚɛɞɔɘɌɗɨəɧɑ ɘɑɞɚɐɔɖɔ ɐɗɫ 

ɐɑɞɌɗɔɓɌɢɔɔ ɛɑɜɔɠɚɖɌɗɨəɧɡ ɔɓɘɑəɑəɔɕ ɛɜɔ 

ɛɌɞɚɗɚɏɔɔ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ.  

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ.  

Ȯ əɌɝɞɚɫɥɑɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɛɜɚɎɑɐɑə ɜɑ-

ɞɜɚɝɛɑɖɞɔɎəɧɕ ɌəɌɗɔɓ 189 ɛɜɚɞɚɖɚɗɚɎ ȸȼȾ ɏɚ-

ɗɚɎəɚɏɚ ɘɚɓɏɌ. Ȼɜɚɞɚɖɚɗɧ ȸȼȾ ɔɝɝɗɑɐɚɎɌəɔɫ 

ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɔɘɑɗɔ ɓɌɖɗɪɣɑəɔɑ ɚ Ɏəɟɞɜɔ-

ɘɚɓɏɚɎɧɡ ɖɜɚɎɚɔɓɗɔɫəɔɫɡ ɟ 15 ɛɌɢɔɑəɞɚɎ, ɟ 

112 ɛɌɢɔɑəɞɚɎ ɔɘɑɗɚ ɘɑɝɞɚ Ⱥȹȸȶ ɛɚ ɔɤɑɘɔɣɑ-

ɝɖɚɘɟ ɞɔɛɟ, ɟ 2 ɛɌɢɔɑəɞɚɎ ɍɧɗ ɎɧɫɎɗɑə Ɍɍɝɢɑɝɝ 

ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ, Ɏ 6 ɝɗɟɣɌɫɡ ɎɧɫɎɗɑəɌ ɛɝɑɎ-

ɐɚɞɟɘɚɜɚɓəɌɫ ɠɚɜɘɌ ɜɌɝɝɑɫəəɚɏɚ ɝɖɗɑɜɚɓɌ 

(ɝɖɌəɔɜɚɎɌəɔɑ Ɏ ɩɞɚɘ ɝɗɟɣɌɑ ɛɜɚɔɓɎɚɐɔɗɚɝɨ ɝ 

ɟɣɑɞɚɘ ɖɜɔɞɑɜɔɑɎ McDonald 2017 ɔ ɜɑɖɚɘɑəɐɌ-

ɢɔɕ MAGNIMS 2016), ɟ 27 ɛɌɢɔɑəɞɚɎ ɎɧɫɎɗɑəɧ 

ɎəɑɘɚɓɏɚɎɧɑ ɚɍɜɌɓɚɎɌəɔɫ (ɔɓ əɔɡ ɛɚ ɜɑɓɟɗɨɞɌ-

ɞɌɘ ɏɔɝɞɚɗɚɏɔɔ ɞɔɛɔɣəɧɑ ɘɑəɔəɏɔɚɘɧ G1 ð 11 

ɝɗɟɣɌɑɎ, Ɍɞɔɛɔɣəɧɑ ɘɑəɔəɏɔɚɘɧ 2 ɔ 3 ɝɞɑɛɑəɔ 

ɓɗɚɖɌɣɑɝɞɎɑəəɚɝɞɔ G2-3 ð 16), ɟ 25 ɚɍəɌɜɟɒɑəɧ 

ɏɗɔɚɘɧ (ɛɚ ɜɑɓɟɗɨɞɌɞɌɘ ɏɔɝɞɚɗɚɏɔɔ ɏɗɔɚɘɧ əɔɓ-

ɖɚɕ ɝɞɑɛɑəɔ ɓɗɚɖɌɣɑɝɞɎɑəəɚɝɞɔ G1 -G2 ð 13 

ɝɗɟɣɌɑɎ, G3-G4 ð 12), ɟ 1 ɛɌɢɔɑəɞɌ ɛɚ ɜɑɓɟɗɨɞɌ-

ɞɌɘ ɏɔɝɞɚɗɚɏɔɔ ɍɧɗ ɎɧɝɞɌɎɗɑə ɐɔɌɏəɚɓ ɏɑɘɌə-
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ɏɔɚɍɗɌɝɞɚɘɧ əɔɓɖɚɕ ɝɞɑɛɑəɔ ɓɗɚɖɌɣɑɝɞɎɑəəɚɝɞɔ 

(G1), Ɏ 1 ɝɗɟɣɌɑ ð ɩɖɝɞɜɌɎɑəɞɜɔɖɟɗɫɜəɚɕ əɑɕɜɚ-

ɢɔɞɚɘɧ 2 ɝɞɑɛɑəɔ  ɓɗɚɖɌɣɑɝɞɎɑəəɚɝɞɔ (G2) [1]. 

Ȯɝɑ ɔɝɝɗɑɐɚɎɌəɔɫ Ɏɧɛɚɗəɫɗɔɝɨ əɌ ɌɛɛɌɜɌɞɌɡ 

Philips Intera 1.5 Ⱦ (çPhilipsè,Netherlands); 

Achieva 1.5Ⱦ  (çPhilipsè, Netherlands); Excel Art 

Vantage 1.5 T (çToshibaè, Japan). 

Ȼɜɔ Ɏɧɛɚɗəɑəɔɔ ȸȼȾ ɔɝɝɗɑɐɚɎɌəɔɕ ɔɝ-

ɛɚɗɨɓɚɎɌɗɔɝɨ ɝɗɑɐɟɪɥɔɑ ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɔ Ɏ 

ɜɌɘɖɌɡ ɛɜɚɞɚɖɚɗɌ ɝɖɌəɔɜɚɎɌəɔɫ ɏɚɗɚɎəɚɏɚ ɘɚɓ-

ɏɌ: Ⱦ2- ɎɓɎɑɤɑəəɧɑ ɔɓɚɍɜɌɒɑəɔɫ, Ⱦ1-

ɎɓɎɑɤɑəəɧɑ ɔɓɚɍɜɌɒɑəɔɫ, FLAIR, ɐɔɠɠɟɓɔɚə-

əɚ-ɎɓɎɑɤɑəəɧɑ ɔɓɚɍɜɌɒɑəɔɫ (ȰȮȴ) (ɘɌɖɝɔ-

ɘɌɗɨəɧɕ b ɠɌɖɞɚɜ 1000 ɝ/ɘɘ2) ɝ ɛɚɝɗɑɐɟɪɥɔɘ 

ɛɚɝɞɜɚɑəɔɑɘ ɖɌɜɞ ɔɓɘɑɜɫɑɘɚɏɚ ɖɚɩɠɠɔɢɔɑəɞɌ 

ɐɔɠɠɟɓɔɔ (ȴȶȰ); ɝɍɚɜ ɛɚɝɞɖɚəɞɜɌɝɞəɧɡ ɐɌəəɧɡ 

ɝɚɝɞɚɫɗ ɔɓ ɐɔəɌɘɔɣɑɝɖɚɏɚ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ 

(DCE), Ⱦ2*-ɖɚəɞɜɌɝɞəɚɕ ɛɑɜɠɟɓɔɔ (DSC), Ⱦ1-

ɎɓɎɑɤɑəəɚɕ 3D-ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɔ, Ⱦ1-

ɎɓɎɑɤɑəəɚɕ SE-ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɔ Ɏ ɌɖɝɔɌɗɨ-

əɚɕ ɛɗɚɝɖɚɝɞɔ. Ȯ əɑɖɚɞɚɜɧɡ ɝɗɟɣɌɫɡ DSC ɓɌɘɑ-

əɫɗɔ əɌ ɍɑɝɖɚəɞɜɌɝɞəɟɪ ɛɑɜɠɟɓɔɪ (ASL). Ȼɜɔ 

ɚɢɑəɖɑ ɛɑɜɠɟɓɔɔ ɔɝɛɚɗɨɓɚɎɌɗɔ ɚɞəɚɝɔɞɑɗɨəɧɑ 

(relative) ɓəɌɣɑəɔɫ (ɚɞəɚɤɑəɔɑ ɖ ɝɔɘɘɑɞɜɔɣəɚ 

ɜɌɝɛɚɗɚɒɑəəɚɘɟ əɑɔɓɘɑəɑəəɚɘɟ ɟɣɌɝɞɖɟ Ɏ ɛɜɚ-

ɞɔɎɚɛɚɗɚɒəɚɘ ɛɚɗɟɤɌɜɔɔ). ȰɌɗɑɑ ɛɚ ɛɚɗɟɣɑə-

əɧɘ ɐɌəəɧɘ ɚɢɑəɔɎɌɗɔɝɨ ɛɑɜɔɠɚɖɌɗɨəɧɑ ɔɓ-

ɘɑəɑəɔɫ Ɏɚɖɜɟɏ ɫɐɜɌ ɔɤɑɘɔɔ, Ɏɚɖɜɟɏ ɖɜɚɎɚɔɓ-

ɗɔɫəɔɫ ɔɗɔ Ɏɚɖɜɟɏ ɚɝəɚɎəɚɏɚ ɚɛɟɡɚɗɑɎɚɏɚ ɔɗɔ 

ɎɚɝɛɌɗɔɞɑɗɨəɚɏɚ ɛɜɚɢɑɝɝɌ.  

ȽɞɌɞɔɝɞɔɣɑɝɖɔɕ ɌəɌɗɔɓ ɛɜɚɎɚɐɔɗɝɫ ɝ ɛɚ-

ɘɚɥɨɪ ɛɜɚɏɜɌɘɘɧ Stata 13 (Stata Corp LP, 

College Station, TX, USA). ȻɜɚɎɑɜɖɌ ɏɔɛɚɞɑɓɧ ɚ 

əɚɜɘɌɗɨəɚɝɞɔ ɜɌɝɛɜɑɐɑɗɑəɔɫ ɛɜɔɓəɌɖɚɎ ɛɜɚɔɓ-

ɎɚɐɔɗɌɝɨ ɝ ɛɚɘɚɥɨɪ ɖɜɔɞɑɜɔɫ ɄɌɛɔɜɚ-ȿɔɗɖɌ. 

ȿɝɗɚɎɔɑ ɜɌɎɑəɝɞɎɌ ɐɔɝɛɑɜɝɔɕ ɜɌɝɛɜɑɐɑɗɑəɔɕ 

ɛɜɔɓəɌɖɚɎ ɛɜɚɎɑɜɫɗɚɝɨ ɝ ɛɚɘɚɥɨɪ ɜɌɝɣɑɞɌ 

ɖɜɔɞɑɜɔɫ ȷɑɎɑəɌ.  ȶɌɣɑɝɞɎɑəəɧɑ ɛɑɜɑɘɑəəɧɑ 

ɛɜɑɐɝɞɌɎɗɑəɧ Ɏ Ɏɔɐɑ ɣɔɝɑɗ (%). Ȱɗɫ ɚɛɜɑɐɑɗɑ-

əɔɫ ɐɚɝɞɚɎɑɜəɚɝɞɔ ɜɌɓɗɔɣɔɕ ɛɌɜəɧɡ ɝɜɌɎəɑəɔɕ 

ɛɜɔɘɑəɫɗɔɝɨ Ɏ ɏɜɟɛɛɌɡ əɚɘɔəɌɗɨəɧɡ ɐɌəəɧɡ ð 

əɑɛɌɜɌɘɑɞɜɔɣɑɝɖɔɕ ɖɜɔɞɑɜɔɕ ȸɌɖȹɑɘɌɜɌ, Ɏ 

ɏɜɟɛɛɌɡ ɛɚɜɫɐɖɚɎɧɡ ɐɌəəɧɡ ð əɑɛɌɜɌɘɑɞɜɔɣɑ-

ɝɖɔɕ ɖɜɔɞɑɜɔɕ ɓəɌɖɚɎ ȿɔɗɖɚɖɝɚəɌ. Ȱɗɫ ɚɛɜɑɐɑ-

ɗɑəɔɫ ɐɚɝɞɚɎɑɜəɚɝɞɔ ɜɌɓɗɔɣɔɕ ɘɑɒɏɜɟɛɛɚɎɧɡ 

(əɑɓɌɎɔɝɔɘɧɡ) ɝɜɌɎəɑəɔɕ ɛɜɔɘɑəɫɗɝɫ Ɏ ɏɜɟɛɛɌɡ 

əɚɘɔəɌɗɨəɧɡ ɐɌəəɧɡ  ɖɜɔɞɑɜɔɕ ɀɔɤɑɜɌ, Ɏ 

ɏɜɟɛɛɌɡ ɛɚɜɫɐɖɚɎɧɡ ɐɌəəɧɡ ð əɑɛɌɜɌɘɑɞɜɔɣɑ-

ɝɖɔɕ U-ɖɜɔɞɑɜɔɕ ȸɌəəɌ-ȿɔɞəɔ.  ȼɑɏɜɑɝɝɔɚəəɧɕ 

ɌəɌɗɔɓ: ɐɗɫ ɎɧɫɎɗɑəɔɫ ɛɜɑɐɔɖɞɚɜəɧɡ ɛɑɜɑɘɑə-

əɧɡ ɛɜɔ ɍɔəɌɜəɚɕ ɛɑɜɑɘɑəəɚɕ ɚɞɖɗɔɖɌ ɔɝɛɚɗɨ-

ɓɚɎɌɗɔɝɨ ɛɜɚɝɞɌɫ ɔ ɘəɚɒɑɝɞɎɑəəɌɫ ɗɚɏɔɝɞɔɣɑ-

ɝɖɌɫ ɜɑɏɜɑɝɝɔɫ. ȿɜɚɎɑəɨ ɓəɌɣɔɘɚɝɞɔ ɐɗɫ Ɏɝɑɡ 

ɔɝɛɚɗɨɓɟɪɥɔɡɝɫ ɘɑɞɚɐɚɎ ɟɝɞɌəɚɎɗɑə ɖɌɖ 

p<0.05. Ȱɗɫ ɝɚɚɞəɚɤɑəɔɫ ɘɑɒɐɟ ɐɚɗɑɕ ɚɍɦɑɖɞɚɎ 

ɚɞ ɚɍɥɑɏɚ ɖɚɗɔɣɑɝɞɎɌ əɚɝɔɞɑɗɑɕ ɛɜɔɓəɌɖɌ ɍɧɗ 

Ɏɧɛɚɗəɑə ROC-ɌəɌɗɔɓ.  

ȼɑɓɟɗɨɞɌɞɧ ɔ ɚɍɝɟɒɐɑəɔɑ.  

Ȼɜɔ ɝɚɗɔɞɌɜəɚɘ ɚɍɜɌɓɚɎɌəɔɔ ɏɚɗɚɎəɚɏɚ 

ɘɚɓɏɌ ɛɑɜɑɐ ɎɜɌɣɚɘ-ɜɑəɞɏɑəɚɗɚɏɚɘ ɎɝɑɏɐɌ ɝɞɚɔɞ 

Ɏɚɛɜɚɝ ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɏɚ ɐɔɌɏəɚɓɌ. ȴɓɎɑɝɞəɚ, 

ɣɞɚ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɎɚɓɜɌɝɞɌ ɛɌɢɔɑəɞɌ ɟɎɑɗɔ-

ɣɔɎɌɑɞɝɫ ɣɔɝɞɚɞɌ ɎɝɞɜɑɣɌɑɘɚɝɞɔ əɑɖɚɞɚɜɧɡ ɚɍ-

ɜɌɓɚɎɌəɔɕ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ, Ɍ ɜɌɓɎɔɞɔɑ əɑɖɚɞɚ-

ɜɧɡ əɌɣɔəɌɑɞ ɟɘɑəɨɤɌɞɨɝɫ, ɛɚɩɞɚɘɟ ɛɜɔ ɟɣɑɞɑ 

ɛɜɑɐɜɌɝɛɚɗɌɏɌɪɥɔɡ ɟɝɗɚɎɔɕ ɛɌɞɚɏɑəɑɓɌ ɐɔɠ-

ɠɑɜɑəɢɔɌɗɨəɧɕ ɜɫɐ ɓəɌɣɔɞɑɗɨəɚ ɝɟɒɌɑɞɝɫ (ɜɔɝ. 

1). 

Ȯ ɘɚɗɚɐɚɕ ɎɚɓɜɌɝɞəɚɕ ɖɌɞɑɏɚɜɔɔ ɐɔɠɠɑ-

ɜɑəɢɔɌɗɨəɧɕ ɐɔɌɏəɚɓ ɝɚɗɔɞɌɜəɚɏɚ ɚɍɜɌɓɚɎɌəɔɫ 

ɍɑɗɚɏɚ ɎɑɥɑɝɞɎɌ ɣɌɥɑ Ɏɝɑɏɚ ɛɜɚɎɚɐɔɞɝɫ ɘɑɒɐɟ 

ɐɑɘɔɑɗɔəɔɓɔɜɟɪɥɑɕ ɛɌɞɚɗɚɏɔɑɕ (Ɏ ɞɚɘ ɣɔɝɗɑ ɝ 

Ɍɞɔɛɔɣəɧɘɔ ɠɚɜɘɌɘɔ ɜɌɝɝɑɫəəɚɏɚ ɝɖɗɑɜɚɓɌ) ɔ 

ɐɔɠɠɟɓəɚɕ ɏɗɔɚɘɚɕ [2]. Ȯ ɘɚɗɚɐɚɕ ɔ ɝɜɑɐəɑɕ 

ɎɚɓɜɌɝɞəɚɕ ɖɌɞɑɏɚɜɔɔ ɎɌɒəɚ ɟɣɔɞɧɎɌɞɨ əɌɗɔ-

ɣɔɑ ɔɘɘɟəɚɝɟɛɜɑɝɝɔɎəɧɡ ɝɚɝɞɚɫəɔɕ, ɛɚɝɖɚɗɨɖɟ 

ɛɜɔ ɔɡ əɌɗɔɣɔɔ Ɏ ɐɔɠɠɑɜɑəɢɔɌɗɨəɧɕ ɜɫɐ ɝɚ-

ɗɔɞɌɜəɚɏɚ ɚɍɜɌɓɚɎɌəɔɫ, əɌɜɫɐɟ ɝ ɏɗɔɚɘɚɕ ɔ 

Ɍɞɔɛɔɣəɧɘɔ ɠɚɜɘɌɘɔ ɜɌɝɝɑɫəəɚɏɚ ɝɖɗɑɜɚɓɌ, 

əɑɚɍɡɚɐɔɘɚ ɎɖɗɪɣɌɞɨ Ɍɍɝɢɑɝɝ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ 

[3]. ȿ ɛɚɒɔɗɧɡ, ɛɜɔ əɌɗɔɣɔɔ ɝɚɗɔɞɌɜəɚɏɚ ɚɣɌ-

ɏɚɎɚɏɚ ɚɍɜɌɓɚɎɌəɔɫ, əɑɚɍɡɚɐɔɘɚ Ɏ ɛɑɜɎɟɪ ɚɣɑ-

ɜɑɐɨ ɐɟɘɌɞɨ ɚ ɝɚɝɟɐɔɝɞɧɡ ɛɜɔɣɔəɌɡ ɔɓɘɑəɑəɔɕ, 

ɞɚ ɑɝɞɨ ɚɍ ɔəɠɌɜɖɞɑ [4]. Ȼɚɝɗɑ ɔɝɖɗɪɣɑəɔɫ ɔə-

ɠɌɜɖɞɌ əɌ Ɏɞɚɜɚɘ ɘɑɝɞɑ ɝɞɚɔɞ ɘɑɞɌɝɞɌɞɔɣɑɝɖɚɑ 

ɛɚɜɌɒɑəɔɑ [5]. ȸɑɞɌɝɞɌɞɔɣɑɝɖɚɑ ɛɚɜɌɒɑəɔɑ, 

ɖɌɖ ɛɜɌɎɔɗɚ, ɝɗɑɐɟɑɞ ɐɔɠɠɑɜɑəɢɔɜɚɎɌɞɨ ɝ 

ɗɔɘɠɚɘɚɕ (Ɏɖɗɪɣɑəɧ ɖɌɖ ɛɑɜɎɔɣəɧɑ, ɞɌɖ ɔ 

Ɏɞɚɜɔɣəɧɑ ɗɔɘɠɚɘɧ ɂȹȽ) ɔ ɏɗɔɚɘɚɕ Ɏɧɝɚɖɚɕ 

ɝɞɑɛɑəɔ ɓɗɚɖɌɣɑɝɞɎɑəəɚɝɞɔ [3]. ȰɔɌɏəɚɝɞɔɖɌ 

ɔəɠɌɜɖɞɌ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ, Ɏ ɛɑɜɎɟɪ ɚɣɑɜɑɐɨ, 

ɛɚɝɞɜɚɑəɌ əɌ ɚɢɑəɖɑ ɍɌɝɝɑɕəɌ ɖɜɚɎɚɝəɌɍɒɑəɔɫ 

ɔ ɞɚɗɨɖɚ ɛɚɝɗɑ ɩɞɚɏɚ ɛɜɔ ɓɌɞɜɟɐəɑəɔɫɡ ɛɑɜɑɡɚ-

ɐɫɞ ɖ ɚɢɑəɖɑ ɝɔɏəɌɗɨəɧɡ ɡɌɜɌɖɞɑɜɔɝɞɔɖ. ȰɔɌ-

ɏəɚɝɞɔɖɌ ɘɑɞɌɝɞɌɞɔɣɑɝɖɚɏɚ ɛɚɜɌɒɑəɔɫ ɝɞɜɚɔɞɝɫ 

Ɏ ɛɑɜɎɟɪ ɚɣɑɜɑɐɨ əɌ ɚɢɑəɖɑ ɣɌɝɞɚɞɧ ɘɑɞɌɝɞɌ-

ɓɔɜɚɎɌəɔɫ Ɏ ɏɚɗɚɎəɚɕ ɘɚɓɏ ɞɑɡ ɔɗɔ ɔəɧɡ ɓɗɚɖɌ-

ɣɑɝɞɎɑəəɧɡ ɚɛɟɡɚɗɑɕ ɝ ɟɣɑɞɚɘ ɎɚɓɜɌɝɞɌ, ɔ ɞɚɗɨ-

ɖɚ ɛɚɝɗɑ ɩɞɚɏɚ ɛɑɜɑɡɚɐɫɞ ɖ ɚɢɑəɖɑ ɝɔɏəɌɗɨəɧɡ 

ɡɌɜɌɖɞɑɜɔɝɞɔɖ. ȰɔɌɏəɚɝɞɔɖɌ ɗɔɘɠɚɘɧ əɌ ȸȼȾ 

ɚɍɧɣəɚ əɑ ɛɜɑɐɝɞɌɎɗɫɑɞ ɞɜɟɐəɚɝɞɔ ɎɎɔɐɟ əɔɓ-

ɖɔɡ ɓəɌɣɑəɔɕ ȴȶȰ ɚɞ ɚɛɟɡɚɗɔ ɔ ɝɛɑɢɔɠɔɣɑɝɖɚ-

ɏɚ ɛɌɞɞɑɜəɌ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ  ɐɌɒɑ ɍɑɓ ɔɝ-

ɛɚɗɨɓɚɎɌəɔɫ ɘɑɞɚɐɔɖ ɐɔəɌɘɔɣɑɝɖɚɏɚ ɔ ɛɑɜɠɟ-

ɓɔɚəəɚɏɚ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ [6].  

Ȼɜɔ ɚɢɑəɖɑ ɝɔɏəɌɗɨəɧɡ ɡɌɜɌɖɞɑɜɔɝɞɔɖ Ɏɚ 

Ɏɝɑɡ ɝɗɟɣɌɫɡ Ɏɧɛɚɗəɫɑɞɝɫ ɚɢɑəɖɌ ɐɔɠɠɟɓɔɚə-

əɚ-ɎɓɎɑɤɑəəɧɡ ɔɓɚɍɜɌɒɑəɔɕ. Ȯ əɌɝɞɚɫɥɔɕ ɘɚ-

ɘɑəɞ Ɏɜɑɘɑəɔ ɔɝɛɚɗɨɓɚɎɌəɔɑ ȰȮȴ ɝɣɔɞɌɑɞɝɫ 

ɚɍɫɓɌɞɑɗɨəɧɘ ɛɜɔ ɗɪɍɚɕ ɖɗɔəɔɣɑɝɖɚɕ ɓɌɐɌɣɑ Ɏ 

ɗɪɍɚɘ ɛɜɚɞɚɖɚɗɑ ɝɖɌəɔɜɚɎɌəɔɫ ɏɚɗɚɎəɚɏɚ ɘɚɓ-

ɏɌ. ȶɚɗɔɣɑɝɞɎɑəəɚɕ ɡɌɜɌɖɞɑɜɔɝɞɔɖɚɕ ɐɔɠɠɟɓɔɔ 

ɫɎɗɫɑɞɝɫ ɔɓɘɑɜɫɑɘɧɕ ɖɚɩɠɠɔɢɔɑəɞ ɐɔɠɠɟɓɔɔ 

(ɑɐɔəɔɢɧ ɔɓɘɑɜɑəɔɫ Ɏ ɘɘ2/ɝ), (ɜɔɝ. 2) [7].   

ȺɍɫɓɌɞɑɗɨəɧɘ ɟɝɗɚɎɔɑɘ ɔəɞɑɜɛɜɑɞɌɢɔɔ 

ȰȮȴ ɫɎɗɫɑɞɝɫ ɛɚɛɜɌɎɖɌ əɌ çɩɠɠɑɖɞ Ⱦ2-

ɛɜɚɝɎɑɣɔɎɌəɔɫè, ɖɚɏɐɌ əɑɍɚɗɨɤɚɕ b-ɠɌɖɞɚɜ 

ɔɘɑɑɞ ɘɔəɔɘɌɗɨəɟɪ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ɐɗɫ 

ɐɔɠɠɟɓɔɚəəɚɏɚ ɐɎɔɒɑəɔɫ ɔ ɛɜɌɖɞɔɣɑɝɖɔ ɐɑ-

ɘɚəɝɞɜɔɜɟɑɞ  Ⱦ2-ɖɚəɞɜɌɝɞəɚɝɞɨ.   Ȼɜɔ   ɌəɌɗɔɓɑ  
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ȼɔɝ. 1 (Fig. 1) 

 

ȼɔɝ. 2 (Fig. 2) 

ȼɔɝ. 1.    ȰɔɌɏɜɌɘɘɌ. 

ȮɚɓɜɌɝɞ ɛɌɢɔɑəɞɚɎ (p=0.0001). 

Fig. 1.   Diagram . 

Patients ' age (p=0.0001).  

ȼɔɝ. 2. ȸȼȾ, ɐɔɠɠɟɓɔɚəəɚ-ɎɓɎɑɤɑəəɧɑ ɔɓɚɍɜɌ-

ɒɑəɔɫ. ȬɖɝɔɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ. 

ȶɌɜɞɌ ȴȶȰ, ɘɌɖɝɔɘɌɗɨəɧɕ b-ɠɌɖɞɚɜ, ɘɔəɔɘɌɗɨəɧɕ 

b-ɠɌɖɞɚɜ. 

Fig. 2.   MRI, DWI. Axial vie w. 

ADC map, maximal b -factor, minimal b -factor.  

 

ȼɔɝ. 3 (Fig. 3) 

 

ȼɔɝ. 4 (Fig. 4) 

ȼɔɝ. 3.    ȰɔɌɏɜɌɘɘɌ. 

ȳəɌɣɑəɔɫ ȴȶȰ ɐɗɫ ɚɝəɚɎəɚɕ ɓɚəɧ ɛɚɜɌɒɑəɔɫ 

(p=0.0001).  

Fig. 3.   Diagram . 

ADC value  of lesion  (p=0.0001).  

ȼɔɝ. 4.     ȸȼȾ, ɖɌɜɞɌ ɔɓɘɑɜɫɑɘɚɏɚ ɖɚɩɠɠɔɢɔɑə-

ɞɌ ɐɔɠɠɟɓɔɔ, Ⱦ2-ɎɓɎɑɤɑəəɚɑ ɔɓɚɍɜɌɒɑəɔɑ. 

ȬɖɝɔɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ. 

ȯɗɔɚɘɌ Grade 4. ȳəɌɣɑəɔɑ ȴȶȰ ɚɞ ɟɓɗɌ (ɚɍɚɓəɌɣɑə 

ɖɜɌɝəɚɕ ɛɟəɖɞɔɜəɚɕ ɗɔəɔɑɕ) ɝɚɝɞɌɎɗɫɑɞ 0.706 Į 10ð3 

ɘɘ2/ɝ, ɚɞ ɛɑɜɔɠɚɖɌɗɨəɧɡ ɔɓɘɑəɑəɔɕ (ɏɜɌəɔɢɧ ɚɍɚ-

ɓəɌɣɑəɧ ɚɜɌəɒɑɎɚɕ ɛɟəɖɞɔɜəɚɕ ɗɔəɔɑɕ) ð 0.948 Į 

10ð3 ɘɘ2/ɝ.  

Fig. 4.    MRI, ADC map, T2 -weighted image. Axial 

view.  

Grade 4 glioma. ADC value for the main focus (marked 

with red dotted line) is 0.706Į 10ð3 mm2/s, for perif o-

cal changes (borders are marked with orange dotted 

line) is 0.948Į 10ð3 mm2/s.  
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ɔɓɚɍɜɌɒɑəɔɕ əɑɚɍɡɚɐɔɘɚ ɟɣɔɞɧɎɌɞɨ ɞɚɞ ɠɌɖɞ, 

ɣɞɚ ɐɌɒɑ əɌ ɔɓɚɍɜɌɒɑəɔɫɡ ɝ Ɏɧɝɚɖɔɘ b-

ɠɌɖɞɚɜɚɘ ɛɜɔɝɟɞɝɞɎɟɑɞ çɩɠɠɑɖɞ Ⱦ2-

ɛɜɚɝɎɑɣɔɎɌəɔɫè. Ȯ əɑɕɜɚɎɔɓɟɌɗɔɓɌɢɔɔ ɚɍɧɣəɚ 

ɔɝɛɚɗɨɓɟɑɞɝɫ ɘɌɖɝɔɘɌɗɨəɧɕ b-ɠɌɖɞɚɜ 1000 

ɝ/ɘɘ2 [7]. ȴɝɡɚɐɫ ɔɓ ɩɞɚɏɚ, Ɏɚ Ɏɝɑɡ ɝɗɟɣɌɫɡ 

əɑɚɍɡɚɐɔɘɌ ɖɚɜɜɑɗɫɢɔɫ ɐɔɠɠɟɓɔɚəəɧɡ ɔɓɚɍ-

ɜɌɒɑəɔɕ ɝ ɖɌɜɞɌɘɔ ȴȶȰ.  

ȺɣɑɎɔɐəɚ, ɣɞɚ ȰȮȴ ɫɎɗɫɑɞɝɫ ɘɚɐɌɗɨəɚ-

ɝɞɨɪ ɎɧɍɚɜɌ ɐɗɫ ɚɝɞɜɚɕ ɔɤɑɘɔɔ ɏɚɗɚɎəɚɏɚ ɘɚɓ-

ɏɌ [4, 9]. Ȯɞɚɜɧɘ ɛɑɜɝɛɑɖɞɔɎəɧɘ ɛɜɔɗɚɒɑəɔɑɘ 

ȰȮȴ ɫɎɗɫɑɞɝɫ ɞɚ, ɣɞɚ ɐɔɠɠɟɓɔɫ ɚɏɜɌəɔɣɑəɌ Ɏ 

ɞɖɌəɫɡ ɝ Ɏɧɝɚɖɚɕ ɖɗɑɞɚɣəɚɝɞɨɪ. Ⱥɛɟɡɚɗɔ ɂȹȽ ɝ 

Ɏɧɝɚɖɚɕ ɐɔɠɠɑɜɑəɢɔɜɚɎɖɚɕ (ɏɗɔɚɘɧ Ɏɧɝɚɖɚɕ 

ɝɞɑɛɑəɔ ɓɗɚɖɌɣɑɝɞɎɑəəɚɝɞɔ) ɐɑɘɚəɝɞɜɔɜɟɪɞ ɍɚ-

ɗɑɑ Ɏɧɝɚɖɔɑ ɓəɌɣɑəɔɫ ȴȶȰ (ɜɔɝ. 3) [10]. 

ȽɗɑɐɚɎɌɞɑɗɨəɚ, əɔɓɖɔɑ ɓəɌɣɑəɔɫ ȴȶȰ ɛɜɔ 

ɏɗɔɚɘɑ ɍɟɐɟɞ ɫɎɗɫɞɨɝɫ əɑɍɗɌɏɚɛɜɔɫɞəɧɘ ɛɜɚ-

ɏəɚɝɞɔɣɑɝɖɔɘ ɛɜɔɓəɌɖɚɘ (ɜɔɝ. 4). 

Ȼɚɘɔɘɚ ɩɞɚɏɚ, əɌ əɌɤ Ɏɓɏɗɫɐ, ɖɚɗɔɣɑ-

ɝɞɎɑəəɌɫ ɚɢɑəɖɌ ȴȶȰ ɞɌɖɒɑ ɘɚɒɑɞ ɍɧɞɨ ɛɚɗɑɓ-

əɚɕ Ɏ ɚɢɑəɖɑ ɚɞɎɑɞɌ əɌ Ɏɧɛɚɗəɑəəɚɑ ɗɑɣɑəɔɑ. 

Ⱥɝɚɍɑəəɚ ɩɞɚ ɎɌɒəɚ ɟɣɔɞɧɎɌɞɨ ɛɜɔ ɐɔɠɠɑɜɑə-

ɢɔɜɚɎɌəɔɔ ɛɝɑɎɐɚɚɞɎɑɞɌ ɔ ɛɝɑɎɐɚɛɜɚɏɜɑɝɝɔɔ 

[10]. ȽɣɔɞɌɑɞɝɫ, ɣɞɚ ɛɝɑɎɐɚɚɞɎɑɞ ɛɜɚɫɎɗɫɑɞɝɫ Ɏ 

Ɏɔɐɑ ɟɏəɑɞɑəɔɫ əɑɚɌəɏɔɚɏɑəɑɓɌ ɖɌɖ ɚɞɎɑɞ əɌ 

ɞɑɜɌɛɔɪ, ɝɗɑɐɚɎɌɞɑɗɨəɚ, əɌ ɞɚɘɚɏɜɌɘɘɌɡ ɚə 

ɛɜɚɫɎɗɫɑɞɝɫ ɚɞɝɟɞɝɞɎɔɑɘ ɖɚəɞɜɌɝɞəɚɏɚ ɟɝɔɗɑ-

əɔɫ, əɚ ɚɍɫɓɌɞɑɗɨəɚ ɝɗɑɐɟɑɞ ɟɣɔɞɧɎɌɞɨ ɞɚɞ 

ɠɌɖɞ, ɣɞɚ Ɏ ɩɞɔɡ ɞɖɌəɫɡ ɝɚɡɜɌəɫɑɞɝɫ ɒɔɓəɑɝɛɚ-

ɝɚɍəɚɝɞɨ ɚɛɟɡɚɗɑɎɧɡ ɖɗɑɞɚɖ, ɣɞɚ ɔ ɐɑɘɚəɝɞɜɔ-

ɜɟɑɞɝɫ əɌ ɖɌɜɞɌɡ ȴȶȰ. Ƚ ɐɜɟɏɚɕ ɝɞɚɜɚəɧ, ɓəɌɫ, 

ɣɞɚ ɛɝɑɎɐɚɛɜɚɏɜɑɝɝɔɜɚɎɌəɔɑ ð ɩɞɚ ɎɚɝɛɌɗɔɞɑɗɨ-

əɧɕ ɚɞɑɖ ɞɖɌəɑɕ, ɠɚɜɘɔɜɟɪɥɔɕɝɫ Ɏ ɚɞɎɑɞ əɌ 

ɛɜɚɎɚɐɔɘɟɪ ɞɑɜɌɛɔɪ, ɝɞɌəɚɎɔɞɝɫ ɛɚəɫɞəɚ, ɣɞɚ 

ɛɚ ɝɟɞɔ ɝɎɚɑɕ ɩɞɌ ɞɖɌəɨ ɟɒɑ əɑ ɫɎɗɫɑɞɝɫ ɝɚɍ-

ɝɞɎɑəəɚ ɚɛɟɡɚɗɑɎɚɕ ɞɖɌəɨɪ.  

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɐɔɌɏəɚɝɞɔɣɑɝɖɌɫ ɢɑəəɚɝɞɨ 

ȰȮȴ ɘɚɒɑɞ ɍɧɞɨ əɑɚɍɡɚɐɔɘɌ ɐɗɫ ɐɑɘɚəɝɞɜɌɢɔɔ 

ɝɚɡɜɌəɫɪɥɑɕɝɫ ɚɛɟɡɚɗɑɎɚɕ ɞɖɌəɔ ɔɗɔ ɔɘɑɪɥɑ-

ɏɚɝɫ ɛɜɚɏɜɑɝɝɔɜɚɎɌəɔɫ, əɑɝɘɚɞɜɫ əɌ ɚɞɝɟɞɝɞɎɔɑ 

ɑɑ ɟɝɔɗɑəɔɫ ɛɜɔ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɔ. Ⱦɚɣəɚɝɞɨ 

ɓəɌɣɑəɔɕ ȴȶȰ Ɏ Ɏɚɛɜɚɝɑ ɐɔɠɠɑɜɑəɢɔɜɚɎɌəɔɫ 

ɛɝɑɎɐɚɚɞɎɑɞɌ ɔ ɛɝɑɎɐɚɛɜɚɏɜɑɝɝɔɔ ɛɚ əɑɖɚɞɚɜɧɘ 

ɐɌəəɧɘ ɐɚɝɞɔɏɌɑɞ 80% [11].  

ȹɑɝɘɚɞɜɫ əɌ ɞɑɡəɔɣɑɝɖɔɕ ɛɜɚɏɜɑɝɝ ɔ ɟɎɑ-

ɗɔɣɑəɔɑ Ɏɚɓɘɚɒəɚɝɞɔ ɔɝɛɚɗɨɓɚɎɌəɔɫ ɖɚɗɔɣɑ-

ɝɞɎɑəəɚɏɚ ɌəɌɗɔɓɌ ɐɗɫ ɚɢɑəɖɔ ȴȶȰ, ȰȮȴ ɔɘɑɑɞ 

ɜɫɐ ɎɌɒəɧɡ ɞɑɡəɔɣɑɝɖɔɡ ɚɏɜɌəɔɣɑəɔɕ ɞɌɖɔɡ, 

ɖɌɖ əɔɓɖɚɑ ɜɌɓɜɑɤɑəɔɑ, ɚɞɝɟɞɝɞɎɔɑ ɝɛɑɢɔɠɔɣ-

əɚɝɞɔ ɔ ɝɚɘəɔɞɑɗɨəɚɕ ɎɚɝɛɜɚɔɓɎɚɐɔɘɚɝɞɔ ɎɎɔ-

ɐɟ ɚɞɝɟɞɝɞɎɔɫ ɝɞɌəɐɌɜɞɔɓɔɜɚɎɌəəɚɏɚ ɛɜɚɞɚɖɚɗɌ 

ɝɖɌəɔɜɚɎɌəɔɫ [12]. ȶɜɚɘɑ ɞɚɏɚ, ɖɜɚɎɚɔɓɗɔɫəɔɑ 

ɐɑɗɌɑɞ əɑɎɚɓɘɚɒəɧɘ ɔɝɛɚɗɨɓɚɎɌɞɨ ɖɚɗɔɣɑ-

ɝɞɎɑəəɧɑ ɓəɌɣɑəɔɫ ȴȶȰ ɎɎɔɐɟ ɩɠɠɑɖɞɌ Ɏɧɣɑɜ-

əɑəɔɫ. Ȼɚɘɔɘɚ ɛɜɚɣɑɏɚ, ɓəɌɣɑəɔɑ ȴȶȰ ɘɚɒɑɞ 

ɎɌɜɨɔɜɚɎɌɞɨ ɐɌɒɑ əɌ ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɧɡ 

ɞɚɘɚɏɜɌɠɌɡ, ɝɡɚɐəɧɡ ɘɑɒɐɟ ɝɚɍɚɕ ɛɚ ɞɑɡəɔɣɑ-

ɝɖɔɘ ɡɌɜɌɖɞɑɜɔɝɞɔɖɌɘ, ɣɞɚ ɘɚɒɑɞ ɛɚɎɗɔɫɞɨ əɌ 

ɜɑɓɟɗɨɞɌɞɧ ɔɓɘɑɜɑəɔɕ. ɉɞɚɞ ɠɌɖɞ əɑɗɨɓɫ əɑɐɚ-

ɚɢɑəɔɎɌɞɨ, ɝɗɑɐɚɎɌɞɑɗɨəɚ, əɑɚɍɡɚɐɔɘɚ ɚɛɞɔɘɔ-

ɓɔɜɚɎɌɞɨ ɛɜɚɞɚɖɚɗɧ ɝɖɌəɔɜɚɎɌəɔɫ ɐɗɫ ɘɔəɔ-

ɘɔɓɌɢɔɔ ɛɚɐɚɍəɧɡ ɜɌɝɡɚɒɐɑəɔɕ ɔ ɚɢɑəɔɎɌɞɨ 

ɓəɌɣɑəɔɫ ȴȶȰ ɞɚɗɨɖɚ Ɏ ɖɚɜɜɑɗɫɢɔɔ ɝ ɔɓɘɑəɑ-

əɔɫɘɔ ɡɌɜɌɖɞɑɜɔɝɞɔɖ əɌ ɐɜɟɏɔɡ ɛɚɝɗɑɐɚɎɌɞɑɗɨ-

əɚɝɞɫɡ. 

Ƚɗɑɐɟɪɥɔɕ ɎɌɒəɧɕ ɘɑɞɚɐ ɔɝɝɗɑɐɚɎɌəɔɫ, 

ɓɌɝɗɟɒɔɎɌɪɥɔɕ ɎəɔɘɌəɔɫ, ð ɩɞɚ ɘɑɞɚɐ ȸȼ-

ɛɑɜɠɟɓɔɔ. ȸɑɞɚɐ ȸȼ-ɛɑɜɠɟɓɔɔ ɘɚɒɑɞ ɛɜɔɘɑ-

əɫɞɨɝɫ ɛɜɔ ɔəɠɌɜɖɞɌɡ, ɚɛɟɡɚɗɫɡ ɏɚɗɚɎəɚɏɚ ɘɚɓ-

ɏɌ ɔ ɐɜɟɏɔɡ ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ ɛɜɚɢɑɝɝɌɡ ɏɚɗɚɎəɚ-

ɏɚ ɘɚɓɏɌ. Ȯ əɌɝɞɚɫɥɔɕ ɘɚɘɑəɞ ɚəɌ ɔɏɜɌɑɞ ɍɚɗɨ-

ɤɟɪ ɜɚɗɨ Ɏ əɑɕɜɚɜɌɐɔɚɗɚɏɔɔ. ȺɝəɚɎəɚɕ ɛɜɔə-

ɢɔɛ ɛɑɜɠɟɓɔɔ ðɩɞɚ ɚɛɜɑɐɑɗɑəɔɑ ɔɓɘɑəɑəɔɕ ɝɔɏ-

əɌɗɌ ɛɜɔ ɛɜɚɡɚɒɐɑəɔɔ ɔəɐɔɖɌɞɚɜɌ ɛɑɜɠɟɓɔɔ 

ɣɑɜɑɓ ɢɑɜɑɍɜɚɎɌɝɖɟɗɫɜəɚɑ ɜɟɝɗɚ. ȴəɐɔɖɌɞɚɜ 

ɘɚɒɑɞ ɍɧɞɨ ɩəɐɚɏɑəəɧɘ (ɌɜɞɑɜɔɌɗɨəɌɫ ɒɔɐ-

ɖɚɝɞɨ), ɣɞɚ ɗɑɒɔɞ Ɏ ɚɝəɚɎɑ ɘɑɣɑəɔɫ ɌɜɞɑɜɔɌɗɨ-

əɧɡ ɝɛɔəɚɎ (ASL), ɔɗɔ ɩɖɓɚɏɑəəɧɘ (ɖɚəɞɜɌɝɞ-

əɧɕ Ɍɏɑəɞ, ɛɌɜɌɘɌɏəɑɞɔɖ), Ɏ ɝɗɟɣɌɑ ȸȼ-

ɛɑɜɠɟɓɔɔ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɖɚəɞɜɌɝɞəɚɏɚ ɟɝɔ-

ɗɑəɔɫ [13]. Ȯ ɜɑɓɟɗɨɞɌɞɑ, ɘɧ ɛɚɗɟɣɌɑɘ ɔəɠɚɜ-

ɘɌɢɔɪ ɚ ɝɖɚɜɚɝɞɔ ɔ ɚɍɦɑɘɑ ɢɑɜɑɍɜɌɗɨəɚɏɚ ɘɚɓ-

ɏɚɎɚɏɚ ɖɜɚɎɚɞɚɖɌ, ɣɞɚ ɛɚɓɎɚɗɫɑɞ ɚɢɑəɔɞɨ ɘɔɖ-

ɜɚɎɌɝɖɟɗɫɜɔɓɌɢɔɪ ɔ Ɍəɏɔɚɏɑəɑɓ.  

Ȯ əɌɝɞɚɫɥɔɕ ɘɚɘɑəɞ ɏɚɜɌɓɐɚ ɣɌɥɑ ɛɜɔ-

ɘɑəɫɑɞɝɫ ȸȼ-ɛɑɜɠɟɓɔɫ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɩɖɓɚ-

ɏɑəəɚɏɚ ɖɚəɞɜɌɝɞəɚɏɚ ɎɑɥɑɝɞɎɌ ɎɎɔɐɟ ɍɚɗɑɑ 

ɗɑɏɖɚɕ ɎɚɝɛɜɚɔɓɎɚɐɔɘɚɝɞɔ ɔ ɍɚɗɑɑ ɍɧɝɞɜɚɏɚ 

Ɏɜɑɘɑəɔ ɝɍɚɜɌ ɐɌəəɧɡ. ȻɑɜɎɧɕ ɘɑɞɚɐ (DSC) ɚɝ-

əɚɎɌə əɌ ɎɚɝɛɜɔɔɘɣɔɎɚɝɞɔ ɖɚəɞɜɌɝɞəɚɏɚ Ɏɑɥɑ-

ɝɞɎɌ, ɎɝɗɑɐɝɞɎɔɑ ɣɑɏɚ ɛɜɚɔɝɡɚɐɔɞ ɔəɐɟɢɔɜɚ-

ɎɌəəɧɕ ɛɜɚɢɑɝɝ ɛɚɞɑɜɔ ɝɔɏəɌɗɌ əɌ Ⱦ2*-

ɎɓɎɑɤɑəəɧɡ ɔɓɚɍɜɌɒɑəɔɫɡ; ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɨ 

ɚɝəɚɎɌəɌ əɌ  ɝɍɚɜɑ ɐɌəəɧɡ ɛɚɝɜɑɐɝɞɎɚɘ ɏɜɌɐɔ-

ɑəɞəɚɏɚ ɩɡɚ ɝ ɍɚɗɪɝəɧɘ ɎɎɑɐɑəɔɑɘ ɏɌɐɚɗɔəɔɕ-

ɝɚɐɑɜɒɌɥɑɏɚ ɖɚəɞɜɌɝɞəɚɏɚ ɎɑɥɑɝɞɎɌ, ɛɜɚɡɚɐɫ-

ɥɑɏɚ ɣɑɜɑɓ ɖɌɛɔɗɗɫɜəɟɪ ɝɑɞɨ.  

Ȯɞɚɜɚɕ ɘɑɞɚɐ ð ɩɞɚ ɐɔəɌɘɔɣɑɝɖɚɑ ɖɚə-

ɞɜɌɝɞəɚɑ ɟɝɔɗɑəɔɑ (DCE); ɔɓɟɣɑəɔɑ əɌɜɟɤɑəɔɕ 

ɢɑɜɑɍɜɚɎɌɝɖɟɗɫɜəɚɏɚ ɍɌɜɨɑɜɌ ɛɜɔ ɘəɚɒɑɝɞɎɑ 

ɛɌɞɚɗɚɏɔɕ ɂȹȽ (ɚɛɟɡɚɗɨ, ɜɌɝɝɑɫəəɧɕ ɝɖɗɑɜɚɓ, 

ɔəɠɌɜɖɞ ɔ ɞ.ɐ.) [16, 17]  ɚɝəɚɎɌəɚ əɌ ɛɚɗɟɣɑəɔɔ 

Ⱦ1-ɎɓɎɑɤɑəəɧɡ ɔɓɚɍɜɌɒɑəɔɕ ɔ ɝɚɖɜɌɥɑəɔɔ 

Ɏɜɑɘɑəɔ ɜɑɗɌɖɝɌɢɔɔ ɛɜɔ ɔɝɛɚɗɨɓɚɎɌəɔɔ ɏɌɐɚ-

ɗɔəɔɕ-ɝɚɐɑɜɒɌɥɑɏɚ ɖɚəɞɜɌɝɞəɚɏɚ ɎɑɥɑɝɞɎɌ ɛɚ-

ɝɜɑɐɝɞɎɚɘ ɎəɟɞɜɔɎɑəəɚɏɚ ɍɚɗɪɝəɚɏɚ ɑɏɚ ɎɎɑɐɑ-

əɔɫ ɝɚ ɝɍɚɜɚɘ ɐɌəəɧɡ ɛɟɞɑɘ ɛɚɎɞɚɜɫɪɥɔɡɝɫ 

ɝɑɜɔɕ (ɜɔɝ. 6) [18]. 

Ȼɜɔ ɩɞɚɘ əɌɍɗɪɐɌɑɞɝɫ ɚɣɌɏɚɎɚɑ ɛɚɎɧɤɑ-

əɔɑ ɝɔɏəɌɗɌ ɔɓ-ɓɌ ɖɚəɢɑəɞɜɌɢɔɔ ɏɌɐɚɗɔəɔɫ 

əɑɛɚɝɜɑɐɝɞɎɑəəɚ Ɏəɟɞɜɔ ɝɚɝɟɐɌ (ɔɝɞɔəəɌɫ ɛɑɜ-

ɠɟɓɔɫ) ɔ ɑɏɚ Ɍɖɖɟɘɟɗɫɢɔɔ Ɏɚ Ɏəɑɝɚɝɟɐɔɝɞɚɘ 

ɛɜɚɝɞɜɌəɝɞɎɑ (ɛɚɎɧɤɑəɔɑ ɛɜɚəɔɢɌɑɘɚɝɞɔ ɝɚɝɟ-

ɐɔɝɞɚɕ ɝɞɑəɖɔ). ȾɌɖɔɘ ɚɍɜɌɓɚɘ, əɌɜɟɤɑəɔɑ ɏɑ-

ɘɌɞɚɩəɢɑɠɌɗɔɣɑɝɖɚɏɚ ɍɌɜɨɑɜɌ ɛɜɚɫɎɗɫɑɞɝɫ Ɏ 

Ɏɔɐɑ ɩɖɝɞɜɌɎɌɓɌɢɔɔ ɖɚəɞɜɌɝɞəɚɏɚ ɎɑɥɑɝɞɎɌ, 

ɣɞɚ ɛɜɚɫɎɗɫɑɞɝɫ ɛɚɫɎɗɑəɔɑɘ ɖɚəɞɜɌɝɞəɚɏɚ Ɏɑ-

ɥɑɝɞɎɌ Ɏ ɛɜɔɗɑɒɌɥɔɡ ɞɖɌəɫɡ. Ȯ ɜɑɓɟɗɨɞɌɞɑ, 

ɔɘɑɑɞɝɫ Ɏɚɓɘɚɒəɚɝɞɨ  ɚɛɜɑɐɑɗɔɞɨ  ɖɚɗɔɣɑɝɞɎɑə- 
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ȼɔɝ. 5 (Fig. 5) 

 

ȼɔɝ. 6 (Fig. 6)  

ȼɔɝ. 5.    ȰɔɌɏɜɌɘɘɌ. 

ȯɜɌɠɔɖ, ɛɚɗɟɣɌɑɘɧɕ ɛɜɔ ɚɍɜɌɍɚɞɖɑ ɐɌəəɧɡ DSC: ɛɚ 

ɚɝɔ Ɍɍɝɢɔɝɝ ð Ɏɜɑɘɫ ɛɚɝɗɑ əɌɣɌɗɌ ɛɜɚɏɜɌɘɘɧ, ɛɚ ɚɝɔ 

ɚɜɐɔəɌɞ ð ɔəɞɑəɝɔɎəɚɝɞɨ ɝɔɏəɌɗɌ. AIF ð ɌɜɞɑɜɔɌɗɨ-

əɌɫ ɠɟəɖɢɔɫ, Raw ð ɏɜɌɠɔɖ ɐɗɫ ɞɖɌəɑɕ ɝ ɘɌɖɝɔɘɌɗɨ-

əɧɘ ɝɔɏəɌɗɚɘ ɍɑɓ ɖɚəɞɜɌɝɞəɚɏɚ ɟɝɔɗɑəɔɫ, Delta R2 ð 

ɔɓɘɑəɑəɔɑ ɓəɌɣɑəɔɫ ɜɌɓɘɌɡɌ Ɏ ɖɎɌɐɜɌɞɑ ɘɑɒɐɟ 

ɠɟəɖɢɔɫɘɔ. ȻɑɜɠɟɓɔɚəəɌɫ ɖɜɔɎɌɫ ɝɗɟɒɔɞ ɐɗɫ ɚɢɑə-

ɖɔ Ɏɑɗɔɣɔəɧ ɔ ɛɚɝɞɚɫəɝɞɎɌ ɝɖɚɜɚɝɞɔ ɛɜɚɡɚɒɐɑəɔɫ 

ɖɚəɞɜɌɝɞɌ. 

Fig. 5.   Diagram . 

. ȯɜɌɠɔɖ, ɛɚɗɟɣɌɑɘɧɕ ɛɜɔ ɚɍɜɌɍɚɞɖɑ ɐɌəəɧɡ DSC: 

ɛɚ ɚɝɔ Ɍɍɝɢɔɝɝ ð Ɏɜɑɘɫ ɛɚɝɗɑ əɌɣɌɗɌ ɛɜɚɏɜɌɘɘɧ, ɛɚ 

ɚɝɔ ɚɜɐɔəɌɞ ð ɔəɞɑəɝɔɎəɚɝɞɨ ɝɔɏəɌɗɌ. AIF ð Ɍɜɞɑɜɔ-

ɌɗɨəɌɫ ɠɟəɖɢɔɫ, Raw ð ɏɜɌɠɔɖ ɐɗɫ ɞɖɌəɑɕ ɝ ɘɌɖɝɔ-

ɘɌɗɨəɧɘ ɝɔɏəɌɗɚɘ ɍɑɓ ɖɚəɞɜɌɝɞəɚɏɚ ɟɝɔɗɑəɔɫ, Delta  

R2 ð ɔɓɘɑəɑəɔɑ ɓəɌɣɑəɔɫ ɜɌɓɘɌɡɌ Ɏ ɖɎɌɐɜɌɞɑ ɘɑɒɐɟ 

ɠɟəɖɢɔɫɘɔ. ȻɑɜɠɟɓɔɚəəɌɫ ɖɜɔɎDSC curves: in X-

axis it is time after starting the scan, in Y -axis it is si g-

nal intensity. AIF stands for arterial input function, 

Raw is for unenhanced tissues with strong signal level, 

Delta R2 is the change in R2 values from one model to 

another. Perfusion curve is useful for assessment of 

value and stability of the contrast agent transit.Ɍɫ 

ɝɗɟɒɔɞ ɐɗɫ ɚɢɑəɖɔ Ɏɑɗɔɣɔəɧ ɔ ɛɚɝɞɚɫəɝɞɎɌ ɝɖɚɜɚɝɞɔ 

ɛɜɚɡɚɒɐɑəɔɫ ɖɚəɞɜɌɝɞɌ. 

ȼɔɝ. 6.  ȸȼȾ,  Ⱦ1 ɐɔəɌɘɔɣɑɝɖɚɑ ɖɚəɞɜɌɝɞəɚɑ 

ɟɝɔɗɑəɔɑ. ȬɖɝɔɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ. 

ȶɌɜɞɌ Ȱȶȿ ɝ ɟɣɌɝɞɖɚɘ ɛɚɎɧɤɑəɔɫ ɛɚɖɌɓɌɞɑɗɑɕ Ɏ 

ɚȶɌɜɞɌ Ȱȶȿ ɝ ɟɣɌɝɞɖɚɘ ɛɚɎɧɤɑəɔɫ ɛɚɖɌɓɌɞɑɗɑɕ Ɏ 

ɚɛɟɡɚɗɑɎɚɕ ɞɖɌəɔ (ɚɍɚɓəɌɣɑə ɣɬɜəɚɕ ɛɟəɖɞɔɜəɚɕ ɗɔ-

əɔɑɕ).ɛɟɡɚɗɑɎɚɕ ɞɖɌəɔ (ɚɍɚɓəɌɣɑə ɣɬɜəɚɕ ɛɟəɖɞɔɜ-

əɚɕ ɗɔəɔɑɕ). 

Fig. 6.   MRI,  T1 dynamic cont rast enhanced ima g-

ing . Axial view.  

DCE map with area of the high perfusion value (marked 

with black dotted line).  

 

ȼɔɝ. 7 (Fig. 7) 

ȼɔɝ. 7.    ȰɔɌɏɜɌɘɘɌ. 

ȳəɌɣɑəɔɫ rCBF (p=0.00001). 

Fig. 7.   Diagram . 

rCBF values (p=0.00001).  
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əɧɑ ɓəɌɣɑəɔɫ ɐɎɔɒɑəɔɫ ɖɚəɞɜɌɝɞəɚɏɚ Ɏɑɥɑ-

ɝɞɎɌ, ɖɌɖ Ɏ ɝɚɝɟɐɔɝɞɚɘ ɜɟɝɗɑ, ɞɌɖ ɔ Ɏɚ Ɏəɑɝɚɝɟ-

ɐɔɝɞɚɘ ɛɜɚɝɞɜɌəɝɞɎɑ [19]. ɀɑəɚɘɑə ɩɖɝɞɜɌɎɌɓɌ-

ɢɔɔ ɖɚəɞɜɌɝɞəɚɏɚ ɎɑɥɑɝɞɎɌ ɔ, ɖɌɖ ɝɗɑɐɝɞɎɔɑ, 

ɔɓɘɑəɑəɔɑ ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɚɏɚ ɝɔɏəɌɗɌ Ɏ 

ɞɖɌəɫɡ ɓɌɎɔɝɔɞ ɚɞ ɛɑɜɠɟɓɔɔ ɞɖɌəɔ ɔ ɛɜɚəɔɢɌ-

ɑɘɚɝɞɔ ɖɌɛɔɗɗɫɜɚɎ. Ȼɜɔ ɔɝɝɗɑɐɚɎɌəɔɔ ɏɚɗɚɎəɚ-

ɏɚ ɘɚɓɏɌ DCE ɘɚɒɑɞ ɍɧɞɨ ɎɖɗɪɣɑəɌ Ɏ ɛɜɚɞɚɖɚɗ 

ɝɖɌəɔɜɚɎɌəɔɫ ɐɗɫ ɚɢɑəɖɔ ɛɜɚəɔɢɌɑɘɚɝɞɔ ɝɚɝɟ-

ɐɔɝɞɚɕ ɝɞɑəɖɔ [20]. 

Ȯ ɗɔɞɑɜɌɞɟɜɑ ɚɛɔɝɌəɧ ɜɑɓɟɗɨɞɌɞɧ ɍɚɗɨɤɚ-

ɏɚ ɖɚɗɔɣɑɝɞɎɌ ɜɌɍɚɞ, ɐɑɘɚəɝɞɜɔɜɟɪɥɔɡ ɛɜɫɘɟɪ 

ɝɎɫɓɨ ɘɑɒɐɟ ɎɌɝɖɟɗɫɜɔɓɌɢɔɑɕ ɛɜɔ ɚɛɟɡɚɗɑɎɚɘ 

ɛɚɜɌɒɑəɔɔ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ (Ɏ ɣɌɝɞəɚɝɞɔ, ɛɜɔ 

ɏɗɔɚɘɌɡ) ɔ ɛɜɔ əɑɚɛɟɡɚɗɑɎɧɡ ɛɚɜɌɒɑəɔɫɡ 

(ɛɝɑɎɐɚɞɟɘɚɜɚɓəɧɑ ɠɚɜɘɧ ɐɑɘɔɑɗɔəɔɓɔɜɟɪɥɑ-

ɏɚ ɓɌɍɚɗɑɎɌəɔɫ) (ɜɔɝ. 7). 

ȺɐəɌɖɚ, Ɏ ɛɚɝɗɑɐəɑɑ Ɏɜɑɘɫ əɌ ɛɑɜɎɧɕ 

ɛɗɌə Ɏɧɡɚɐɫɞ ɜɌɍɚɞɧ, ɖɚɞɚɜɧɑ ɚɞɜɌɒɌɪɞ ɖɚɜ-

ɜɑɗɫɢɔɪ ɘɑɒɐɟ ɝɖɚɜɚɝɞɨɪ ɢɑɜɑɍɜɌɗɨəɚɏɚ ɖɜɚ-

ɎɚɞɚɖɌ (CBV) ɔ ɏɔɝɞɚɛɌɞɚɗɚɏɔɣɑɝɖɚɕ ɘɔɖɜɚɎɌɝ-

ɖɟɗɫɜəɚɝɞɨɪ ɏɗɔɌɗɨəɧɡ ɚɛɟɡɚɗɑɕ, ɣɞɚ ɫɎɗɫɑɞɝɫ 

ɢɑəəɚɕ ɔəɠɚɜɘɌɢɔɑɕ əɑ ɞɚɗɨɖɚ ɐɗɫ ɐɔɠɠɑɜɑə-

ɢɔɌɗɨəɚɕ ɐɔɌɏəɚɝɞɔɖɔ, əɚ ɔ ɐɗɫ ɛɜɚɢɑɝɝɌ ɛɚɐ-

ɏɚɞɚɎɖɔ ɖ ɝɞɑɜɑɚɞɌɖɝɔɣɑɝɖɚɕ ɍɔɚɛɝɔɔ [21]. 

ȮɧɍɔɜɌɫ ɛɑɜɠɟɓɔɚəəɟɪ ɞɑɡəɔɖɟ, ɘɧ ɟɣɔ-

ɞɧɎɌɗɔ, ɣɞɚ DSC ɘɚɒəɚ ɔɝɛɚɗɨɓɚɎɌɞɨ ɐɗɫ ɍɧɝɞ-

ɜɚɏɚ ɔɓɘɑɜɑəɔɫ Ɏɜɑɘɑəɔ ɛɜɚɡɚɒɐɑəɔɫ ɖɚə-

ɞɜɌɝɞəɚɏɚ ɎɑɥɑɝɞɎɌ ɔ ɚɍɦɑɘɌ ɖɜɚɎɔ Ɏ ɚɛɜɑɐɑ-

ɗɑəəɚɘ ɟɣɌɝɞɖɑ ɘɚɓɏɌ, ɎɖɗɪɣɌɫ Ɏ ɓɚəɟ ɝɖɌəɔɜɚ-

ɎɌəɔɫ Ɏɑɝɨ ɚɍɦɑɘ ɘɚɓɏɌ ɓɌ ɖɚɜɚɞɖɚɑ Ɏɜɑɘɫ, ɚɐ-

əɌɖɚ ɌɜɞɑɠɌɖɞɚɎ əɌ əɑɕ ɍɚɗɨɤɑ, ɣɑɘ ɛɜɔ DCE 

ɛɑɜɠɟɓɔɔ. Ȼɚ ASL Ɏ əɌɝɞɚɫɥɔɕ ɘɚɘɑəɞ ɔɘɑɑɞɝɫ 

Ɏɚɓɘɚɒəɚɝɞɨ ɛɚɝɞɜɚɑəɔɫ ɞɚɗɨɖɚ ɚɐəɚɕ ɖɌɜɞɧ,  

əɚ ɑɑ ɏɗɌɎəɧɘ ɛɗɪɝɚɘ ɫɎɗɫɑɞɝɫ ɚɞɝɟɞɝɞɎɔɑ 

əɑɚɍɡɚɐɔɘɚɝɞɔ Ɏ ɔɝɛɚɗɨɓɚɎɌəɔɔ ɩɖɓɚɏɑəəɚɏɚ 

ɖɚəɞɜɌɝɞəɚɏɚ ɟɝɔɗɑəɔɫ, Ɏ ɚɞɗɔɣɔɑ ɚɞ ɛɑɜɎɧɡ  

 

ɐɎɟɡ ɘɑɞɚɐɔɖ. 

ȻɚɐɎɚɐɫ ɔɞɚɏɔ ɚɍ ɔɝɛɚɗɨɓɚɎɌəɔɔ Ɏ  əɌɝɞɚ- 

ɫɥɑɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɐɌəəɧɡ ɘɑɞɚɐɔɖ, ɛɜɌɎɚ-

ɘɚɣəɚ ɎɧɝɖɌɓɌɞɨɝɫ ɚ ɞɚɘ, ɣɞɚ ɠɟəɖɢɔɚəɌɗɨəɧɑ 

ɘɑɞɚɐɧ ɞɌɖɔɑ, ɖɌɖ ɐɔɠɠɟɓɔɫ ɔ ɛɑɜɠɟɓɔɫ, ɫɎ-

ɗɫɪɞɝɫ əɑɚɍɡɚɐɔɘɚɕ ɣɌɝɞɨɪ Ɏ əɑɕɜɚɜɌɐɔɚɗɚɏɔ-

ɣɑɝɖɔɡ ɔɝɝɗɑɐɚɎɌəɔɫɡ, ɔɘɑɪɞ ɍɚɗɨɤɚɑ ɖɗɔəɔɣɑ-

ɝɖɚɑ ɓəɌɣɑəɔɑ, əɑɝɘɚɞɜɫ əɌ ɞɑɡəɔɣɑɝɖɔɑ ɚɏɜɌ-

əɔɣɑəɔɫ ɔ əɑɚɍɡɚɐɔɘɚɝɞɨ ɐɌɗɨəɑɕɤɑɏɚ ɝɚɎɑɜ-

ɤɑəɝɞɎɚɎɌəɔɫ ɞɑɡəɔɖ ɔɡ Ɏɧɛɚɗəɑəɔɫ. ȺɝəɚɎ-

əɧɘ ɚɏɜɌəɔɣɑəɔɑɘ ɐɗɫ ɔɝɛɚɗɨɓɚɎɌəɔɫ, ɖɌɖ 

ɐɔɠɠɟɓɔɔ, ɞɌɖ ɔ ɛɑɜɠɟɓɔɔ, ɍɧɗɔ ɖɜɚɎɚɔɓɗɔɫ-

əɔɫ, ɞɌɖ ɖɌɖ ɛɜɔ ɩɞɚɘ ɔɘɑɑɞɝɫ əɌɗɔɣɔɑ Ɍɜɞɑ-

ɠɌɖɞɌ ɚɞ ɏɑɘɚɝɔɐɑɜɔəɌ ɔ ɎɝɗɑɐɝɞɎɔɑ ɩɞɚɏɚ ð

ɔɝɖɌɒɑəɔɑ ɛɑɜɠɟɓɔɚəəɧɡ ɖɌɜɞ ɔ ɓəɌɣɑəɔɕ.  

Ȼɚɝɗɑ ɌəɌɗɔɓɌ ɔɘɑɪɥɔɡɝɫ ɘɑɞɚɐɔɖ ɝɗɑ-

ɐɟɪɥɔɘ ɩɞɌɛɚɘ əɌɘɔ ɍɧɗɌ ɛɜɑɐɛɜɔəɫɞɌ ɛɚ-

ɛɧɞɖɌ ɐɔɠɠɑɜɑəɢɔɜɚɎɌəɔɫ ɝɚɗɔɞɌɜəɚɏɚ ɚɍɜɌ-

ɓɚɎɌəɔɫ ɍɑɗɚɏɚ ɎɑɥɑɝɞɎɌ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ. Ƚɞɚɔɞ 

əɌɛɚɘəɔɞɨ, ɣɞɚ ɛɜɔ ɌəɌɗɔɓɑ ɞɚɘɚɏɜɌɘɘ ɎɜɌɣ 

ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ Ɏ ɛɑɜɎɟɪ ɚɣɑɜɑɐɨ ɐɚɗɒɑə 

ɔɝɖɗɪɣɔɞɨ ɟɜɏɑəɞəɟɪ ɛɌɞɚɗɚɏɔɪ ɞɌɖɟɪ, ɖɌɖ 

ɔəɠɌɜɖɞ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ. ȰɔɠɠɑɜɑəɢɔɌɗɨəɌɫ 

ɐɔɌɏəɚɝɞɔɖɌ ɝɞɜɚɔɞɝɫ əɌ ɖɚɜɜɑɗɫɢɔɔ ɎɧɫɎɗɑə-

əɚɏɚ ɚɣɌɏɌ ɝ ɍɌɝɝɑɕəɚɘ ɖɜɚɎɚɝəɌɍɒɑəɔɫ. Ȼɜɔ 

ɚɢɑəɖɑ ɛɑɜɠɟɓɔɚəəɧɡ ɔ ɐɔɠɠɟɓɔɚəəɧɡ ɓəɌɣɑ-

əɔɕ ɛɜɔ ɔəɠɌɜɖɞɑ ɍɟɐɟɞ əɌɍɗɪɐɌɞɨɝɫ ɝɌɘɧɑ 

əɔɓɖɔɑ ɓəɌɣɑəɔɫ ȴȶȰ ɖɌɖ ɚɞ ɚɝəɚɎəɚɏɚ ɫɐɜɌ 

ɔɤɑɘɔɔ, ɞɌɖ ɔ ɚɞ ɓɚəɧ ɛɑɜɔɠɚɖɌɗɨəɧɡ ɔɓɘɑəɑ-

əɔɕ, ɞɚ ɑɝɞɨ ɞɌɖ əɌɓɧɎɌɑɘɚɕ ɓɚəɧ ɛɑəɟɘɍɜɧ 

(ɝɘ. ɞɌɍɗ. ʈ1).  

Ȼɜɔ ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɕ ɐɔɌɏəɚɝɞɔɖɑ ɝɚ-

ɗɔɞɌɜəɚɏɚ ɘɑɞɌɝɞɌɓɌ ɔ ɏɗɔɚɘɧ Ɏɧɝɚɖɚɕ ɝɞɑɛɑəɔ 

ɓɗɚɖɌɣɑɝɞɎɑəəɚɝɞɔ əɟɒəɚ ɟɣɔɞɧɎɌɞɨ, ɣɞɚ ɚɍɑ 

ɚɛɟɡɚɗɔ ɔɘɑɪɞ Ɏɧɝɚɖɟɪ ɝɞɑɛɑəɨ ɓɗɚɖɌɣɑɝɞɎɑə-

əɚɝɞɔ, ɔ, ɞɑɘ ɝɌɘɧɘ, Ɏɧɝɚɖɟɪ ɖɗɑɞɚɣəɚɝɞɨ, ɔɡ 

ɝɔɏəɌɗɨəɧɑ     ɡɌɜɌɖɞɑɜɔɝɞɔɖɔ      əɌ            ȸȼ-

ȾɌɍɗɔɢɌ ʈ1.     Ȱɔɠɠɟɓɔɚəəɧɑ ɔ ɛɑɜɠɟɓɔɚəəɧɑ ɛɚɖɌɓɌɞɑɗɔ ɛɜɔ ɎɛɑɜɎɧɑ ɎɧɫɎɗɑə-

əɚɘ ɝɚɗɔɞɌɜəɚɘ ɚɍɜɌɓɚɎɌəɔɔ ɍɑɗɚɏɚ ɎɑɥɑɝɞɎɌ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ. 
 ɿʥʘʯʝʥʠʝ ʀʂɼ (Ĭ 10ï3 ʤʤ2/ʩ) DSC ʧʦʢʘʟʘʪʝʣʠ ʦʪʥʦʩʠʪʝʣʴʥʦ  

ʢʦʥʪʨʣʘʪʝʨʘʣʴʥʦʛʦ ʧʦʣʫʰʘʨʠʷ 

DCE ʧʦʢʘʟʘʪʝʣʠ 

 ʦʪ ʫʟʣʘ  ʦʪ ʧʝʨʠʬ  

ʠʟʤʝʥ
ʥʠʡ  

ʦʪ ʫʟʣʘ ʦʪ 
ʝʨʠʬ ʠʟ
ʝʥ ʦʪ ʫʟʣʘ ʦʪ ʧʝʨʠʬ ʠʟʤʝʥ 

ɻʣʠʦʤʘ G1-2 0.91 (0,85;1,05) 0.83 (0,65;0,99) ʙʝʟ ʧʦʥʠʞʝʥʠʷ, 

ʥʝ ʠʟʤʝʥʝʥʳ  

ʥʝ ʠʟʤʝʥʝʥ  r ʥʝ ʠʟʤʝʥʝʥʳ 

ʠʣʠ ʥʝʟʥʘʯʠʤʦ 

ʧʦʚʳʰʝʥʳ 

ʥʝ ʠʟʤʝʥʝʥʳ ʠʣʠ  

ʥʝʟʥʘʯʠʤʦ  

ʧʦʚrhʝʥʳ 

ɻʣʠʦʤʘ G3-4 2.3 (0,9;2,8) 0,93 (0,81;1,01) ʧ
ʚʳʰʝʥʠʝ  ʥʝ ʠʟʤʝʥʝʥʳ ʠʣʠ 

ʧʦʚʳʰʝʥʳ 

ʧʦʚʳʰʝʥʠʝ  ʥʝ ʠʟʤʝʥʝʥʳ ʠʣʠ  

ʥʝʟʥʘʯʠʤʦ  

ʧʦʚrhʝʥʳ 

ʈʘʩʩʝʷʥʥʳʡ ʩʢʣʝʨʦʟ,  

ʧʩʝʚʜʦʪʫʤʦʨʦʟʥʘʷ 

 ʬʦʨʤʘ 

1,1 (0,89,1,11) 1.55 (1,5;1,7) ʧʦʥʠʞʝʥʳ ʥʝ ʠʟʤʝʥʝʥʳ ʠʣʠ 

ʧʦʥʠʞʝʥʳ 

ʧʦʥʠʞʝʥʳ ʥʝ ʠʟʤʝʥʝʥʳ ʠʣʠ 

 ʧʦʥʠʞʝʥʳ  

ɸʙʩʮʝʩʩ 0.62 (0,6;0,65) 
,8 (0,7;0,9)   ʧ
ʥʠʞʝʥ  r ʙʝʟ ʠʟʤʝʥʝʥʠʷ ʧʦʥʠʞʝʥʳ ʤʦʛʫʪ ʙʳʪʴ 

 ʧʦʚrhʝʥʳ 

ʀʥʬʘʨʢʪ 0.46 (0.33;0.64) 0.79 (0,68;0,86) ʧʦʥʠʞʝʥʳ ʧʦʥʠʞʝʥʳ ʥʝ ʘʥʘʣʠʟʠʨʦʚʘʣʠʩʴ 
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ɞɚɘɚɏɜɌɘɘɌɡ ɚɣɑəɨ ɝɡɚɒɔ, ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑ 

ɍɑɓ ɟɣɑɞɌ Ɏɜɑɘɑəəɧɡ ɛɌɜɌɘɑɞɜɚɎ ɝɍɚɜɌ ɐɌəəɧɡ 

Ɏ Ɏɚɛɜɚɝɑ ɔɡ ɐɔɠɠɑɜɑəɢɔɜɚɎɖɔ ɞɌɖ ɒɑ əɑ ɛɚ-

ɘɚɏɌɑɞ. Ȯ ɝɗɚɒəɧɡ ɖɗɔəɔɣɑɝɖɔɡ ɝɗɟɣɌɫɡ ɝɞɌəɚ-

Ɏɔɞɝɫ ɚɣɑɎɔɐəɌ əɑɚɍɡɚɐɔɘɚɝɞɨ ɔɝɛɚɗɨɓɚɎɌəɔɫ 

ɠɟəɖɢɔɚəɌɗɨəɧɡ ɞɑɡəɔɖ ɐɗɫ ɐɔɠɠɑɜɑəɢɔɌɗɨ-

əɚɏɚ ɐɔɌɏəɚɓɌ ɘɑɒɐɟ ɩɞɔɘɔ ɛɌɞɚɗɚɏɔɫɘɔ. Ȯ ɗɔ-

ɞɑɜɌɞɟɜɑ ɐɑɘɚəɝɞɜɔɜɟɪɞɝɫ ɜɑɓɟɗɨɞɌɞɧ ɚɣɑəɨ 

əɑɍɚɗɨɤɚɕ ɜɌɓəɔɢɧ ɓəɌɣɑəɔɕ ɘɑɒɐɟ ɛɚɖɌɓɌɞɑ-

ɗɫɘɔ ȴȶȰ ɟ ɏɗɔɚɘɧ ɔ ɘɑɞɌɝɞɌɞɔɣɑɝɖɔɘ ɛɚɜɌ-

ɒɑəɔɑɘ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ, Ɏ ɚɝɚɍɑəəɚɝɞɔ, ɛɜɔ 

əɌɗɔɣɔɔ əɑɖɜɚɞɔɣɑɝɖɚɏɚ ɖɚɘɛɚəɑəɞɌ Ɏ ɝɞɜɟɖɞɟ-

ɜɑ ɚɛɟɡɚɗɑɎɚɏɚ ɟɓɗɌ [22]. Ȼɜɔ ɔɝɛɚɗɨɓɚɎɌəɔɔ 

DCE ɘɚɒəɚ əɌɍɗɪɐɌɞɨ ɛɚɎɧɤɑəɔɑ ɛɚɖɌɓɌɞɑɗɑɕ 

Ɏ ɝɗɟɣɌɑ ɐɔɠɠɟɓəɚɕ ɏɗɔɚɘɧ [23], ɣɞɚ ɘɚɒɑɞ 

ɍɧɞɨ ɛɚɗɑɓəɚ ɛɜɔ ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɘ ɐɔɌɏəɚɓɑ 

ɘɑɒɐɟ ɏɔɛɑɜɎɌɝɖɟɗɫɜəɚɕ əɑɚɛɗɌɓɔɑɕ ɔ ɏɔɛɚ-

ɎɌɝɖɟɗɫɜəɧɘ ɘɑɞɌɝɞɌɓɚɘ [24]. ȾɌɖɔɘ ɚɍɜɌɓɚɘ, 

ɛɜɔ ɚɢɑəɖɑ ɝɌɘɚɏɚ ɚɛɟɡɚɗɑɎɚɏɚ ɟɓɗɌ əɑ ɝɟɥɑ-

ɝɞɎɟɑɞ ɣɑɞɖɔɡ ɖɜɔɞɑɜɔɑɎ ɐɗɫ ɐɔɠɠɑɜɑəɢɔɜɚɎɌ-

əɔɫ ɘɑɒɐɟ ɏɗɔɚɘɚɕ ɔ ɘɑɞɌɝɞɌɞɔɣɑɝɖɔɘ ɛɚɜɌ-

ɒɑəɔɑɘ [25].  

Ƚ ɢɑɗɨɪ ɛɜɌɎɔɗɨəɚɕ ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɕ 

ɐɔɌɏəɚɝɞɔɖɔ ɩɞɔɡ ɛɌɞɚɗɚɏɔɕ əɑɚɍɡɚɐɔɘɚ ɟɣɔ-

ɞɧɎɌɞɨ ɔɡ ɜɌɓɗɔɣəɧɕ ɛɌɞɚɏɑəɑɓ ɔ  ɜɌɓɗɔɣəɟɪ 

ɘɚɜɠɚɗɚɏɔɪ. ȾɌɖ ɏɗɔɚɘɌ ɓɌɜɚɒɐɌɑɞɝɫ əɑɛɚ-

ɝɜɑɐɝɞɎɑəəɚ Ɏ ɍɑɗɚɘ ɎɑɥɑɝɞɎɑ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ, 

ɔɘɑɑɞ ɌɏɜɑɝɝɔɎəɟɪ ɛɜɚɗɔɠɑɜɌɞɔɎəɟɪ ɌɖɞɔɎ-

əɚɝɞɨ ɔ ɔəɎɌɓɔɎəɧɕ ɔɗɔ ɔəɠɔɗɨɞɜɌɞɔɎəɧɕ 

ɜɚɝɞ ɛɚ ɍɑɗɚɘɟ ɎɑɥɑɝɞɎɟ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ. ȸɑɞɌ-

ɝɞɌɞɔɣɑɝɖɚɑ ɛɚɜɌɒɑəɔɑ ɫɎɗɫɑɞɝɫ ɣɟɒɑɜɚɐəɚɕ 

ɞɖɌəɨɪ ɔ ɎɝɑɏɐɌ ɚɞɐɑɗɑəɚ ɚɞ ɚɖɜɟɒɌɪɥɑɕ ɑɏɚ 

ɛɌɜɑəɡɔɘɧ [26]. ȮɎɔɐɟ ɩɞɚɏɚ, ɝɗɑɐɟɑɞ ɚɢɑəɔɎɌɞɨ 

ɛɑɜɔɠɚɖɌɗɨəɧɑ ɔɓɘɑəɑəɔɫ, ɞɌɖ ɖɌɖ ɘɑɡɌəɔɓɘɧ 

ɩɞɔɡ ɔɓɘɑəɑəɔɕ ɝɚɎɑɜɤɑəəɚ ɜɌɓəɧɑ. Ȼɜɔ ɏɗɔɚ-

ɘɑ ɛɑɜɔɞɟɘɚɜɌɗɨəɌɫ ɞɖɌəɨ ɛɜɑɐɝɞɌɎɗɫɑɞ ɝɚɍɚɕ 

ɏɗɔɚɘɟ, əɚ ɍɚɗɑɑ əɔɓɖɚɕ ɝɞɑɛɑəɔ ɓɗɚɖɌɣɑɝɞɎɑə-

əɚɝɞɔ, Ɏ ɜɑɓɟɗɨɞɌɞɑ ɣɑɏɚ ɛɚɎɜɑɒɐɌɪɞɝɫ ɝɞɑəɖɔ 

ɘɔɖɜɚɢɔɜɖɟɗɫɞɚɜəɚɏɚ ɜɟɝɗɌ. Ȯ ɝɗɟɣɌɑ ɘɑɞɌɝɞɌ-

ɞɔɣɑɝɖɚɏɚ ɛɚɜɌɒɑəɔɫ Ɏ ɛɑɜɔɠɚɖɌɗɨəɚɕ ɘɚɓɏɚ-

Ɏɚɕ ɞɖɌəɔ ɔɘɑɑɞɝɫ ɎɌɓɚɏɑəəɧɕ ɚɞɑɖ ɍɑɓ ɚɛɟɡɚ-

ɗɑɎɚɕ ɔəɠɔɗɨɞɜɌɢɔɔ ɔ ɍɑɓ ɛɚɎɜɑɒɐɑəɔɫ ɝɞɑəɚɖ 

ɘɔɖɜɚɢɔɜɖɟɗɫɞɚɜəɚɏɚ ɜɟɝɗɌ. 

Ȼɜɔ ɌəɌɗɔɓɑ ɓəɌɣɑəɔɕ ȴȶȰ ɚɞ ɓɚəɧ ɛɑɜɔ-

ɠɚɖɌɗɨəɧɡ ɔɓɘɑəɑəɔɕ ɔɡ ɜɌɓəɔɢɌ ɝɞɌəɚɎɔɞɝɫ 

ɚɣɑɎɔɐəɚɕ. ȬəɌɗɚɏɔɣəɌɫ ɝɔɞɟɌɢɔɫ əɌɍɗɪɐɌɑɞɝɫ 

ɛɜɔ ɚɢɑəɖɑ ɛɜɚɏɜɑɝɝɔɜɚɎɌəɔɫ əɌ ɠɚəɑ ɗɑɣɑəɔɫ. 

Ȼɜɔ əɌɗɔɣɔɔ ɏɗɔɚɘɧ Ɏɧɝɚɖɚɕ ɝɞɑɛɑəɔ ɓɗɚɖɌɣɑ-

ɝɞɎɑəəɚɝɞɔ ɓəɌɣɑəɔɑ ȴȶȰ ɚɞ ɛɑɜɔɠɚɖɌɗɨəɧɡ 

ɔɓɘɑəɑəɔɕ Ɏ əɌɤɑɕ ɜɌɍɚɞɑ ɝɚɝɞɌɎɔɗɚ 0.93 

(0.81;1.01) Į 10ð3 ɘɘ2/ɝ, ɛɜɔ ɏɗɔɚɘɑ əɔɓɖɚɕ 

ɝɞɑɛɑəɔ ɓɗɚɖɌɣɑɝɞɎɑəəɚɝɞɔ ɓəɌɣɑəɔɑ ȴȶȰ ɚɞ 

ɛɑɜɔɠɚɖɌɗɨəɧɡ ɔɓɘɑəɑəɔɕ ɝɚɝɞɌɎɔɗɚ 0.83 

(0.65;0.99) Į 10ð3 ɘɘ2/ɝ (ɜɔɝ. 8). 

Ȼɚɗɟɣɑəəɧɑ ɐɌəəɧɑ ɝɚɛɚɝɞɌɎɔɘɧ ɝ ɔɘɑ-

ɪɥɔɘɔɝɫ ɗɔɞɑɜɌɞɟɜəɧɘɔ ɐɌəəɧɘɔ. ȾɌɖ, Ɏ ɝɗɟ-

ɣɌɑ ɘɑɞɌɝɞɌɞɔɣɑɝɖɚɏɚ ɛɚɜɌɒɑəɔɫ ɓəɌɣɑəɔɑ ȴȶȰ 

ɚɞ ɛɑɜɔɠɚɖɌɗɨəɧɡ ɔɓɘɑəɑəɔɕ ɓəɌɣɔɞɑɗɨəɚ Ɏɧ-

ɤɑ ɔ ɝɚɝɞɌɎɗɫɑɞ 1.413 Ñ 0.147 Į 10ð3 ɘɘ2/ɝ. 

ȻɚɜɚɏɚɎɚɑ ɓəɌɣɑəɔɑ ɐɗɫ ɛɑɜɔɠɚɖɌɗɨəɧɡ ɔɓɘɑ-

əɑəɔɕ ɛɜɔ ɩɞɚɘ ɝɚɝɞɌɎɗɫɑɞ 1.302 Į 10ð3 ɘɘ2/ɝ; 

ɓəɌɣɑəɔɫ ȴȶȰ ɚɞ ɛɑɜɔɠɚɖɌɗɨəɧɡ ɔɓɘɑəɑəɔɕ Ɏ 

ɛɗɌəɑ ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɔɘɑɪɞ 

ɡɚɜɚɤɟɪ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ (82.9%) ɔ ɝɛɑɢɔ-

ɠɔɣəɚɝɞɨ (78.9%) (p< 0.05)(22). 

ȬəɌɗɚɏɔɣəɌɫ ɝɔɞɟɌɢɔɫ, ɖɌɖ ɔ ɝɚ ɓəɌɣɑəɔ-

ɑɘ ȴȶȰ, əɌɍɗɪɐɌɑɞɝɫ Ɏ ɝɗɟɣɌɑ ɔɝɛɚɗɨɓɚɎɌəɔɫ 

ɛɑɜɠɟɓɔɚəəɧɡ ɘɑɞɚɐɔɖ. Ȼɜɔ ɛɜɔɘɑəɑəɔɔ DSE 

ɛɜɔ ɏɗɔɚɘɌɡ Ɏɧɝɚɖɚɕ ɝɞɑɛɑəɔ ɓɗɚɖɌɣɑɝɞɎɑəəɚ-

ɝɞɔ rCBV ɍɟɐɑɞ ɛɚɎɧɤɌɞɨɝɫ Ɏ ɛɑɜɔɠɚɖɌɗɨəɧɡ 

ɔɓɘɑəɑəɔɫɡ, ɚɞɜɌɒɌɫ əɌɗɔɣɔɑ ɚɛɟɡɚɗɑɎɚɕ ɔə-

ɠɔɗɨɞɜɌɢɔɔ ɞɚɕ ɔɗɔ ɔəɚɕ ɝɞɑɛɑəɔ ɓɗɚɖɌɣɑ-

ɝɞɎɑəəɚɝɞɔ [27]. ȽɚɚɞɎɑɞɝɞɎɑəəɚ, ɛɜɔ ɘɑɞɌɝɞɌ-

ɞɔɣɑɝɖɚɘ ɛɚɜɌɒɑəɔɔ ɔəɠɔɗɨɞɜɌɢɔɫ Ɏ ɛɑɜɔɠɚ-

ɖɌɗɨəɧɡ ɔɓɘɑəɑəɔɫɡ ɚɞɝɟɞɝɞɎɟɑɞ, ɔ ɛɚɎɧɤɑəɔɫ 

ɛɑɜɠɟɓɔɚəəɧɡ ɛɚɖɌɓɌɞɑɗɑɕ əɌɍɗɪɐɌɞɨɝɫ əɑ ɍɟ-

ɐɑɞ [18].  ASL ɐɑɘɚəɝɞɜɔɜɟɑɞ ɌəɌɗɚɏɔɣəɟɪ ɖɌɜ-

ɞɔəɟ [18]. Ȼɜɔ ɔɝɛɚɗɨɓɚɎɌəɔɔ DCE ɛɚɖɌɓɌɞɑɗɔ 

ɞɌɖ ɒɑ ɓɌɎɔɝɫɞ ɚɞ ɝɞɑɛɑəɔ ɓɗɚɖɌɣɑɝɞɎɑəəɚɝɞɔ 

ɛɑɜɔɠɚɖɌɗɨəɚɕ ɚɛɟɡɚɗɑɎɚɕ ɔəɠɔɗɨɞɜɌɢɔɔ, ɚɐ-

əɌɖɚ Ɏ ɍɚɗɨɤɔəɝɞɎɑ ɝɗɟɣɌɑɎ ɞɑɡəɔɣɑɝɖɔ ɔɡ ɔɓ-

ɘɑɜɔɞɨ ɐɚɝɞɌɞɚɣəɚ ɝɗɚɒəɚ. ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɜɚɗɨ 

DCE Ɏ ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɕ ɐɔɌɏəɚɝɞɔɖɑ ɏɗɔɚɘɧ 

ɔ ɘɑɞɌɝɞɌɞɔɣɑɝɖɚɏɚ ɛɚɜɌɒɑəɔɫ əɑ ɔɘɑɑɞ ɖɗɔəɔ-

ɣɑɝɖɚɏɚ ɓəɌɣɑəɔɫ [28]. 

Ȯ ɝɗɚɒəɧɡ ɝɗɟɣɌɫɡ Ɏ ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɕ 

ɐɔɌɏəɚɝɞɔɖɑ ɝɚɗɔɞɌɜəɚɏɚ ɘɑɞɌɝɞɌɞɔɣɑɝɖɚɏɚ ɛɚ-

ɜɌɒɑəɔɫ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɔ ɏɗɔɚɘɧ Ɏɧɝɚɖɚɕ 

ɝɞɑɛɑəɔ ɓɗɚɖɌɣɑɝɞɎɑəəɚɝɞɔ ɎɌɒəɚ ɚɢɑəɔɞɨ ɛɑ-

ɜɔɠɚɖɌɗɨəɧɑ ɔɓɘɑəɑəɔɫ, Ɍ əɑ ɝɌɘɟ ɚɛɟɡɚɗɨ ɖɌɖ 

ɞɌɖɚɎɟɪ. ȶɗɪɣɑɎɟɪ ɜɚɗɨ Ɏ ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɕ 

ɐɔɌɏəɚɝɞɔɖɑ ɩɞɔɡ ɛɌɞɚɗɚɏɔɕ ɔɏɜɌɪɞ ɖɌɜɞɧ ȴȶȰ 

ɔ ɛɑɜɠɟɓɔɚəəɧɑ ɛɚɖɌɓɌɞɑɗɔ ɚɞ ɛɑɜɔɠɚɖɌɗɨəɧɡ 

ɔɓɘɑəɑəɔɕ. Ƚɞɚɔɞ ɚɞɘɑɞɔɞɨ, ɣɞɚ Ɏ əɑɖɚɞɚɜɧɡ 

ɝɗɟɣɌɫɡ ɛɜɔ ɡɚɜɚɤɑɘ ɎɗɌɐɑəɔɔ ɘɑɞɚɐɔɖɚɕ ɢɑ-

ɗɑɝɚɚɍɜɌɓəɚ ɔɝɛɚɗɨɓɚɎɌɞɨ ɝɛɑɖɞɜɚɝɖɚɛɔɪ [27] 

ɐɗɫ ɔɓɟɣɑəɔɫ ɛɑɜɔɠɚɖɌɗɨəɧɡ ɔɓɘɑəɑəɔɕ. 

ȶɌɖ ɔɓɎɑɝɞəɚ, Ɍɍɝɢɑɝɝ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ 

ɎɖɗɪɣɌɑɞɝɫ Ɏ ɐɔɠɠɑɜɑəɢɔɌɗɨəɧɕ ɜɫɐ ɛɜɔ 

əɌɗɔɣɔɔ ɟ ɣɑɗɚɎɑɖɌ ɔɘɘɟəɚɝɛɜɑɝɝɔɎəɚɏɚ ɝɚɝɞɚ-

ɫəɔɫ. ȰȮȴ ɤɔɜɚɖɚ ɛɜɔɘɑəɫɑɞɝɫ ɐɗɫ ɐɔɠɠɑ-

ɜɑəɢɔɌɗɨəɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɌɍɝɢɑɝɝɌ Ɏ ɝɞɌɐɔɔ 

ɔəɖɌɛɝɟɗɔɜɚɎɌəɔɫ ɔ ɏɗɔɚɘɧ ɝ əɑɖɜɚɞɔɣɑɝɖɔɘ 

ɖɚɘɛɚəɑəɞɚɘ, ɛɜɔ ɩɞɚɘ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ȰȮȴ 

ɐɚɝɞɔɏɌɑɞ 100% [29]. ɃɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ Ɏ ɐɔɠ-

ɠɑɜɑəɢɔɌɗɨəɚɕ ɐɔɌɏəɚɝɞɔɖɑ ɌɍɝɢɑɝɝɌ ɚɞ ɘɑɞɌ-

ɝɞɌɞɔɣɑɝɖɚɕ ɚɛɟɡɚɗɔ ɝɚɝɞɌɎɗɫɑɞ 73%; ɓəɌɣɑəɔɑ 

ȴȶȰ ɚɞ ɢɑəɞɜɌɗɨəɚɏɚ ɖɚɘɛɚəɑəɞɌ ɓəɌɣɔɞɑɗɨəɚ 

Ɏɧɤɑ Ɏ ɝɗɟɣɌɑ əɑɚɛɗɌɓɔɔ, Ɏ ɚɞɗɔɣɔɑ ɚɞ Ɍɍɝɢɑɝ-

ɝɌ. Ȼɚ əɑɖɚɞɚɜɧɘ ɐɌəəɧɘ, ɝɜɑɐəɑɑ ɓəɌɣɑəɔɑ 

ȴȶȰ ɛɜɔ əɑɚɛɗɌɓɔɔ ɝɚɝɞɌɎɗɫɑɞ 2.45 Ñ 0.91Į 10ð

3 ɘɘ2/ɝ, ɛɜɔ Ɍɍɝɢɑɝɝɑ 1.12 Ñ 0.53 Į 10ð3 ɘɘ2/ɝ 

[30].   Ȯ əɌɤɑɕ ɜɌɍɚɞɑ ɍɧɗɚ 2 ɝɗɟɣɌɫ ɌɍɝɢɑɝɝɌ ɝɚ 

ɝɜɑɐəɔɘ ɓəɌɣɑəɔɑɘ ȴȶȰ ɚɞ ɟɓɗɌ 0.62 (0.6;0.65)Į 

10ĭ3 ɘɘ2/ɝ. ȻɜɚɞɔɎɚɛɚɗɚɒəɌɫ ɝɔɞɟɌɢɔɫ ɛɜɔ 

ɌəɌɗɔɓɑ ȴȶȰ ɚɞ ɛɑɜɔɠɚɖɌɗɨəɧɡ ɔɓɘɑəɑəɔɕ. 

Ȼɜɔ Ɍɍɝɢɑɝɝɑ ɓəɌɣɑəɔɑ ȴȶȰ ɚɞ ɛɑɜɔɠɚɖɌɗɨəɧɡ 

ɔɓɘɑəɑəɔɕ ɝɚɝɞɌɎɗɫɑɞ 1.38 Ñ 0.25 Į 10ð3 ɘɘ2/ɝ 

[31], ɛɜɔ ɏɗɔɚɘɑ Ɏɧɝɚɖɚɕ ɝɞɑɛɑəɔ ɓɗɚɖɌɣɑ-

ɝɞɎɑəəɚɝɞɔ  0.78 Ñ 0.18 Į 10ð3 ɘɘ2/ɝ.  Ȯ  əɌɤɑɕ  
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ɜɌɍɚɞɑ ɛɜɔ Ɍɍɝɢɑɝɝɑ ɓəɌɣɑəɔɑ ȴȶȰ ɚɞ ɛɑɜɔɠɚ-

ɖɌɗɨəɧɡ ɔɓɘɑəɑəɔɕ ɝɚɝɞɌɎɔɗɚ 0.8 (0.7;0.9)  Į 

10ð3 ɘɘ2/ɝ, ɛɜɔ ɏɗɔɚɘɑ G1-2 0.83 (0.65;0.99) Į 

10ð3 ɘɘ2/ɝ, ɛɜɔ ɏɗɔɚɘɑ G3-4 0.93 (0.81;1.01)Į 

10ð3 ɘɘ2/ɝ. Ⱦɚ ɑɝɞɨ ɜɌɓɗɔɣɔɫ ɓəɌɣɑəɔɕ ȴȶȰ ɚɞ 

ɛɑɜɔɠɚɖɌɗɨəɧɡ ɔɓɘɑəɑəɔɕ ɛɜɔ ɎɛɑɜɎɧɑ ɎɧɫɎ-

ɗɑəəɚɘ ɚɍɜɌɓɚɎɌəɔɔ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɚ 

(p=0.00120). ȯɚɎɚɜɫ ɚ ɛɑɜɠɟɓɔɚəəɧɡ ɘɑɞɚɐɌɡ, 

ɝɞɚɔɞ ɚɞɘɑɞɔɞɨ, ɣɞɚ Ɏ ɝɗɟɣɌɑ ɝ ɏɗɔɚɘɚɕ DSE ɐɑ-

ɘɚəɝɞɜɔɜɟɑɞ ɛɚɎɧɤɑəɔɑ ɛɚɖɌɓɌɞɑɗɑɕ Ɏ ɝɜɌɎəɑ-

əɔɔ ɝ əɑɔɓɘɑəɑəəɚɕ ɛɌɜɑəɡɔɘɚɕ ɎɎɔɐɟ ɛɚɎɧ-

ɤɑəəɚɕ ɎɌɝɖɟɗɫɜɔɓɌɢɔɔ ɚɛɟɡɚɗɑɎɚɕ ɞɖɌəɔ (ɜɔɝ. 

9). 

ȺɍɜɌɞəɌɫ ɝɔɞɟɌɢɔɫ ɛɜɔ Ɍɍɝɢɑɝɝɑ ɏɚɗɚɎəɚ-

ɏɚ ɘɚɓɏɌ. Ȼɜɔ Ɍɍɝɢɑɝɝɑ ɚɞ ɚɣɌɏɌ ɍɟɐɑɞ əɌɍɗɪ-

ɐɌɞɨɝɫ ɝəɔɒɑəɔɑ CBV ɎɎɔɐɟ ɛɚɎɧɤɑəɔɫ ɖɚɗɔ-

ɣɑɝɞɎɌ ɖɚɗɗɌɏɑəɌ ɔ ɝəɔɒɑəɔɫ əɑɚɌəɏɔɚɏɑəɑɓɌ Ɏ 

ɝɜɌɎəɑəɔɔ ɝ əɑɔɓɘɑəɑəəɚɕ ɘɚɓɏɚɎɚɕ ɞɖɌəɨɪ, ɝ 

əɌɗɔɣɔɑɘ ɌɎɌɝɖɟɗɫɜəɚɏɚ ɖɚɘɛɚəɑəɞɌ Ɏ ɢɑə-

ɞɜɌɗɨəɧɡ ɚɞɐɑɗɌɡ [32]. Ƚɞɚɔɞ ɚɞɘɑɞɔɞɨ, ɣɞɚ Ɏ 

ɏɗɔɌɗɨəɧɡ ɚɛɟɡɚɗɫɡ Ɏ ɢɑəɞɜɌɗɨəɧɡ ɚɞɐɑɗɌɡ ɞɌɖ 

ɒɑ ɘɚɒɑɞ ɛɜɔɝɟɞɝɞɎɚɎɌɞɨ ɌɎɌɝɖɟɗɫɜəɧɕ ɖɚɘ-

ɛɚəɑəɞ [32] ɛɜɔ əɑɖɜɚɞɔɣɑɝɖɔɡ ɔɓɘɑəɑəɔɫɡ. 

ȬəɌɗɚɏɔɣəɚ Ɏ əɌɤɑɕ ɜɌɍɚɞɑ, ɛɜɔɣɑɘ ɖɚɜɜɑɗɫ-

ɢɔɫ ɞɌ ɒɑ: ɑɝɗɔ ɛɜɔ ɏɗɔɚɘɑ G1-2 ɛɚɎɧɤɑəɔɫ 

ɛɑɜɠɟɓɔɚəəɧɡ ɛɚɖɌɓɌɞɑɗɑɕ ɚɞ ɛɑɜɔɠɚɖɌɗɨəɧɡ 

ɔɓɘɑəɑəɔɕ əɑɞ, ɞɚ ɛɜɔ ɏɗɔɚɘɑ G3-4 ɛɑɜɠɟɓɔɚə-

əɧɑ ɛɚɖɌɓɌɞɑɗɔ ɘɚɏɟɞ ɍɧɞɨ ɛɚɎɧɤɑəɧ. DCE 

ɞɌɖɒɑ ɘɚɒɑɞ ɍɧɞɨ ɛɚɗɑɓɑə ɛɜɔ ɐɔɠɠɑɜɑəɢɔ-

Ɍɗɨəɚɕ ɐɔɌɏəɚɝɞɔɖɑ ɌɍɝɢɑɝɝɌ ɔ ɏɗɔɚɘɧ. Ȼɜɔ 

ɚɣɌɏɚɎɧɡ ɛɚɜɌɒɑəɔɫɡ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɎɎɔɐɟ 

ɔəɠɑɖɢɔɚəəɚɏɚ ɛɜɚɢɑɝɝɌ ɢɑɜɑɍɜɚɎɌɝɖɟɗɫɜəɧɕ 

ɍɌɜɨɑɜ ɛɚɎɜɑɒɐɌɑɞɝɫ ɝ ɛɚɎɧɤɑəɔɑɘ ɑɏɚ ɛɜɚəɔ-

ɢɌɑɘɚɝɞɔ, ɣɞɚ Ɏɑɐɑɞ ɖ ɍɚɗɑɑ ɓəɌɣɔɞɑɗɨəɚɘɟ ɛɚ-

Ɏɧɤɑəɔɪ Ktrans, ɣɑɘ ɛɜɔ əɌɗɔɣɔɔ əɑɚɛɗɌɓɔɔ 

[33]. ȺɐəɌɖɚ ɔɝɛɚɗɨɓɚɎɌɞɨ ɩɞɚ Ɏ ɜɟɞɔəəɚɕ ɖɗɔ-

əɔɣɑɝɖɚɕ ɛɜɌɖɞɔɖɑ ɐɚɝɞɌɞɚɣəɚ ɓɌɞɜɟɐəɔɞɑɗɨəɚ 

[33].  

Ȯ ɓɌɖɗɪɣɑəɔɔ ɝɞɚɔɞ ɚɞɘɑɞɔɞɨ, ɣɞɚ Ɍɍɝɢɑɝɝ 

ɘɚɓɏɌ ɫɎɗɫɑɞɝɫ ɚɛɌɝəɧɘ ɐɗɫ ɒɔɓəɔ ɝɚɝɞɚɫəɔɑɘ,  

 

ȼɔɝ. 8 (Fig. 8) 

 

ȼɔɝ. 9 (Fig. 9)  

ȼɔɝ. 8.    ȸȼȾ, ɖɌɜɞɌ ȴȶȰ. ȬɖɝɔɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ. 

ȶɌɜɞɌ ȴȶȰ ɛɜɔ ɏɗɔɚɘɑ Grade 2, ɐɔəɌɘɔɣɑɝɖɚɑ 

əɌɍɗɪɐɑəɔɑ. ȳəɌɣɑəɔɑ ȴȶȰ ɚɞ ɛɑɜɔɠɑɜɔɣɑɝɖɔɡ ɔɓ-

ɘɑəɑəɔɕ (ɖɜɌɝəɌɫ ɝɞɜɑɗɖɌ) ɝɚɝɞɌɎɔɗɚ 0.85 (0,83,0,86) 

Į 10ð3 ɘɘ2/ɝ. 

Fig. 8.  MRI, DWI. Axial view.  

ADC map of glioma Grade 2, follow -up im aging. ADC 

value for perifocal changes (marked with red arrow) is 

0.85 (0,83,0,86) Į 10ð3 mm2/s.  

ȼɔɝ. 9.     ȸȼȾ, ɖɌɜɞɌ ȴȶȰ, ɛɑɜɠɟɓɔɚəəɧɑ ɖɌɜɞɧ: 

ɚɍɦɬɘ ɢɑɜɑɍɜɌɗɨəɚɏɚ ɖɜɚɎɚɞɚɖɌ (CBV), ɝɜɑɐ-

əɫɫ ɝɖɚɜɚɝɞɨ ɛɜɚɡɚɒɐɑəɔɫ (MTT), ɝɖɚɜɚɝɞɨ ɢɑ-

ɜɑɍɜɌɗɨəɚɏɚ ɖɜɚɎɚɞɚɖɌ (CBF). ȬɖɝɔɌɗɨəɌɫ 

ɛɗɚɝɖɚɝɞɨ. 

ȯɗɔɚɘɌ Ɏɧɝɚɖɚɕ ɝɞɑɛɑəɔ ɓɗɚɖɌɣɑɝɞɎɑəəɚɝɞɔ (ɚɣɌɏ 

ɚɍɚɓəɌɣɑə ɖɜɌɝəɚɕ ɛɟəɖɞɔɜəɚɕ ɗɔəɔɑɕ) ɝ ɛɑɜɔɠɚ-

ɖɌɗɨəɧɘɔ ɔɓɘɑəɑəɔɫɘɔ (ɏɜɌəɔɢɌ ɚɍɚɓəɌɣɑəɌ ɚɜɌə-

ɒɑɎɚɕ ɛɟəɖɞɔɜəɚɕ ɗɔəɔɑɕ). 

Fig. 9.  MRI, ADC map and perfusion maps: cer e-

bral blood volume (CBV) , mean transit time (MTT), 

cerebral blood flow (CBF). Axial view.  

High grade glioma (focus is marked with red dotted line) 

and perifocal changes (borders are marked with orange 

dotted line).  
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ɐɗɫ ɐɑɞɌɗɔɓɌɢɔɔ ɔɓɘɑəɑəɔɕ əɑɚɍɡɚɐɔɘɚ ɛɜɔɘɑ-

əɫɞɨ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑ Ɏ ɛɜɚɞɚɖɚɗɑ ɝɖɌəɔɜɚɎɌ-

əɔɫ ȸȼȾ. ɂɑɗɑɝɚɚɍɜɌɓəɚ ɔɝɛɚɗɨɓɚɎɌɞɨ ɓəɌɣɑəɔɑ 

ȴȶȰ ɔ ɛɑɜɠɟɓɔɚəəɧɑ ɛɚɖɌɓɌɞɑɗɔ ɖɌɖ ɚɞ ɝɌɘɚɏɚ 

ɚɍɜɌɓɚɎɌəɔɫ, ɞɌɖ ɔ ɚɞ ɛɑɜɔɠɚɖɌɗɨəɧɡ ɔɓɘɑəɑ-

əɔɕ ɐɗɫ ɐɔɠɠɑɜɑəɢɔɜɚɎɌəɔɫ ɘɑɒɐɟ Ɍɍɝɢɑɝɝɚɘ 

ɔ ɚɛɟɡɚɗɨɪ. Ƚɛɑɖɞɜɚɝɖɚɛɔɫ Ɏ ɩɞɚɘ ɝɗɟɣɌɑ ɐɑ-

ɘɚəɝɞɜɔɜɟɑɞ Ɏɧɝɚɖɟɪ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ [34], 

ɚɐəɌɖɚ ɞɜɑɍɟɑɞ Ɏɜɑɘɑəəɧɡ ɓɌɞɜɌɞ ɔ ɫɎɗɫɑɞɝɫ 

ɞɜɟɐəɚɎɚɝɛɜɚɔɓɎɚɐɔɘɧɘ ɔɝɝɗɑɐɚɎɌəɔɑɘ, ɣɞɚ 

Ɏɧɏɗɫɐɔɞ əɑɢɑɗɑɝɚɚɍɜɌɓəɧɘ Ɏ ɝɗɟɣɌɑ ɚɛɌɝəɧɡ 

ɐɗɫ ɒɔɓəɔ ɝɚɝɞɚɫəɔɕ.  

Ȼɜɔ ɛɚɜɌɒɑəɔɔ ɍɑɗɚɏɚ ɎɑɥɑɝɞɎɌ Ɏ ɘɚɗɚ-

ɐɚɕ ɎɚɓɜɌɝɞəɚɕ ɏɜɟɛɛɑ əɌ ɛɑɜɎɚɘ ɘɑɝɞɑ ɛɚ ɣɌ-

ɝɞɚɞɑ ɎɝɞɜɑɣɌɑɘɚɝɞɔ ɎɝɑɏɐɌ ɝɞɚɫɞ ɐɑɘɔɑɗɔəɔɓɔ-

ɜɟɪɥɔɑ ɓɌɍɚɗɑɎɌəɔɫ [35]. ȻɝɑɎɐɚɞɟɘɚɜɚɓəɌɫ 

ɠɚɜɘɌ ɜɌɝɝɑɫəəɚɏɚ ɝɖɗɑɜɚɓɌ ɫɎɗɫɑɞɝɫ ɚɐəɔɘ ɔɓ 

ɜɑɐɖɔɡ ɎɌɜɔɌəɞɚɎ ɐɑɘɔɑɗɔəɔɓɔɜɟɪɥɑɏɚ ɓɌɍɚ-

ɗɑɎɌəɔɫ ɔ ɔɘɑɑɞ ɝɡɚɐəɧɑ ȸȼ-ɡɌɜɌɖɞɑɜɔɝɞɔɖɔ ɝ 

ɐɜɟɏɔɘɔ ɛɌɞɚɗɚɏɔɫɘɔ. Ȼɜɔɘɑəɑəɔɑ ɖɚəɞɜɌɝɞəɚ-

ɏɚ ɟɝɔɗɑəɔɫ ɍɑɓ ɐɔəɌɘɔɣɑɝɖɚɏɚ ɖɚəɞɜɌɝɞɔɜɚɎɌ-

əɔɫ əɑ əɑɝɑɞ ɖɗɔəɔɣɑɝɖɔ ɓəɌɣɔɘɚɕ ɐɚɛɚɗəɔ-

ɞɑɗɨəɚɕ ɔəɠɚɜɘɌɢɔɔ [36, 37, 38]. Ȼɜɔ ɖɚəɞɜɌ-

ɝɞɔɜɚɎɌəɔɔ ɚɍɧɣəɚ ɔɘɑɑɞɝɫ ɛɌɞɚɗɚɏɔɣɑɝɖɚɑ 

əɌɖɚɛɗɑəɔɑ ɖɚəɞɜɌɝɞəɚɏɚ ɎɑɥɑɝɞɎɌ ɖɚɗɨɢɑɎɔɐ-

əɚɕ ɠɚɜɘɧ, ɖɌɖ ɛɜɌɎɔɗɚ, ɝ ɚɞɖɜɧɞɧɘ ɖɚəɞɟɜɚɘ 

Ɏ ɘɑɝɞɑ ɖɚəɞɌɖɞɌ ɝ ɝɑɜɧɘ ɎɑɥɑɝɞɎɚɘ. ȹɌɖɚɛɗɑ-

əɔɑ ɖɚəɞɜɌɝɞəɚɏɚ ɎɑɥɑɝɞɎɌ ɝɣɔɞɌɑɞɝɫ ɛɜɔɓəɌ-

ɖɚɘ ɌɖɞɔɎəɚ ɔɐɟɥɑɕ ɐɑɘɔɑɗɔəɔɓɌɢɔɔ, Ɍ əɑɖɚə-

ɞɜɌɝɞɔɜɟɑɘɧɑ ɢɑəɞɜɌɗɨəɧɑ ɚɞɐɑɗɧ ɝɎɔɐɑɞɑɗɨ-

ɝɞɎɟɪɞ ɚ ɡɜɚəɔɣɑɝɖɚɘ ɛɜɚɢɑɝɝɑ [39, 40, 41]. 

ȻɝɑɎɐɚɞɟɘɚɜɚɓəɌɫ ɠɚɜɘɌ ɜɌɝɝɑɫəəɚɏɚ ɝɖɗɑɜɚɓɌ 

ɐɑɘɚəɝɞɜɔɜɟɑɞ əɑɍɚɗɨɤɚɑ ɛɚɎɧɤɑəɔɑ ɓəɌɣɑəɔɕ 

ȴȶȰ, ɚɐəɌɖɚ ɔɘɑɑɞ ɛɑɜɑɖɜɑɝɞəɧɑ ɓəɌɣɑəɔɫ ɖɌɖ 

ɝ ɏɗɔɚɘɚɕ, ɞɌɖ ɔ ɝ Ɍɍɝɢɑɝɝɚɘ, ɣɞɚ əɑ ɛɚɓɎɚɗɫɞ 

ɛɜɔɘɑəɫɞɨ ɓəɌɣɑəɔɑ ȴȶȰ ɐɗɫ ɐɔɠɠɑɜɑəɢɔɜɚ-

ɎɌəɔɫ ɝɡɚɒɔɡ ɛɚ ɝɔɏəɌɗɨəɧɘ ɡɌɜɌɖɞɑɜɔɝɞɔɖɌɘ 

ɛɌɞɚɗɚɏɔɕ. Ȼɑɜɠɟɓɔɚəəɧɑ ɘɑɞɚɐɧ Ɏ ɩɞɚɕ ɝɔɞɟ-

Ɍɢɔɔ ɘɚɏɟɞ ɍɧɞɨ ɛɚɗɑɓəɧ. ȭɚɗɨɤɚɑ ɖɚɗɔɣɑɝɞɎɚ 

ɜɌɍɚɞ ɐɑɘɚəɝɞɜɔɜɟɑɞ ɝəɔɒɑəɔɑ ɛɑɜɠɟɓɔɚəəɧɡ 

ɛɚɖɌɓɌɞɑɗɑɕ Ɏ ɚɣɌɏɌɡ ɐɑɘɔɑɗɔəɔɓɌɢɔɔ, Ɏ ɞ.ɣ. 

ɛɜɔ ɛɝɑɎɐɚɞɟɘɚɜɚɓəɚɕ ɠɚɜɘɑ. rCBV ɓəɌɣɔɞɑɗɨ-

əɚ əɔɒɑ Ɏ ɚɣɌɏɌɡ ɐɑɘɔɑɗɔəɔɓɌɢɔɔ ɣɑɘ Ɏ əɑɔɓ-

ɘɑəɑəəɧɡ ɞɖɌəɫɡ. Ȯ ɛɜɚɞɔɎɚɛɚɗɚɒəɚɝɞɨ ɩɞɚɘɟ, 

Ɏ ɏɗɔɚɘɑ ɛɑɜɠɟɓɔɚəəɧɑ ɛɚɖɌɓɌɞɑɗɔ ɗɔɍɚ ɝɜɌɎ-

əɔɘɧ ɝ əɑɔɓɘɑəɑəəɚɕ ɞɖɌəɨɪ ɘɚɓɏɌ (ɛɜɔ əɌɗɔ-

ɣɔɔ ɏɗɔɚɘɧ əɔɓɖɚɕ ɝɞɑɛɑəɔ ɓɗɚɖɌɣɑɝɞɎɑəəɚɝɞɔ), 

ɗɔɍɚ ɟɎɑɗɔɣɔɎɌɪɞɝɫ (ɛɜɔ ɏɗɔɚɘɌɡ Ɏɧɝɚɖɚɕ ɝɞɑ-

ɛɑəɔ ɓɗɚɖɌɣɑɝɞɎɑəəɚɝɞɔ) [14]. Ȯ əɌɤɑɕ ɜɌɍɚɞɑ 

ɛɚɗɟɣɑəɧ ɌəɌɗɚɏɔɣəɧɑ ɐɌəəɧɑ: ɝəɔɒɑəɔɑ ɛɑɜ-

ɠɟɓɔɚəəɧɡ ɛɚɖɌɓɌɞɑɗɑɕ ɛɜɔ ɛɝɑɎɐɚɞɟɘɚɜɚɓəɚɕ 

ɠɚɜɘɑ ɜɌɝɝɑɫəəɚɏɚ ɝɖɗɑɜɚɓɌ ɔ ɛɚɎɧɤɑəɔɑ ɛɚ-

ɖɌɓɌɞɑɗɑɕ ɛɜɔ ɏɗɔɚɘɑ (ɝɘ. ɞɌɍɗ. ʈ1). ȮɌɒəɚɝɞɨ 

ɐɔɠɠɑɜɑəɢɔɜɚɎɌəɔɫ ɛɝɑɎɐɚɞɟɘɚɜɚɓəɚɕ ɠɚɜɘɧ 

ɜɌɝɝɑɫəəɚɏɚ ɝɖɗɑɜɚɓɌ ɝ ɏɗɔɚɘɚɕ ɝɗɚɒəɚ ɛɑɜɑ-

ɚɢɑəɔɞɨ, ɞɌɖ ɖɌɖ ɛɚɐɡɚɐɧ ɖ ɗɑɣɑəɔɪ ɐɌəəɧɡ 

ɛɌɞɚɗɚɏɔɕ ɝɚɎɑɜɤɑəəɚ ɜɌɓəɧɑ. ȶɗɪɣɑɎɟɪ ɜɚɗɨ 

Ɏ ɐɔɠɠɑɜɑəɢɔɜɚɎɌəɔɔ ɏɗɔɚɘɧ ɔ ɛɝɑɎɐɚɞɟɘɚ-

ȾɌɍɗɔɢɌ ʈ2.     ȺɝəɚɎəɧɑ ɡɌɜɌɖɞɑɜɔɝɞɔɖɔ ɛɌɞɚɗɚɏɔɔ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ. ȻɜɑɐɝɞɌɎɗɑəɌ 

ɘɑɐɔɌəɌ (25; 75 ɛɜɚɢɑəɞɔɗɨ) ɔɗɔ ɣɔɝɗɚɎɚɕ ɛɚɖɌɓɌɞɑɗɨ (%). 

    

 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʅʝ ʦʧʫʭʦʣʴ n-120 ʆʧʫʭʦʣʴ n-54 P 

ɺʦʟʨʘʩʪ 68,5 (54,5;76) 55 (40
65) 0.0001 

ʇʦʣ (ʤʫʞ) 57 (47,5%) 9 (16,6%) 0.0001 

ʄʘʢʩʠʤʘʣʴʥʳʡ ʨʘʟʤʝʨ ʟʦʥʳ 

ʧʦʨʘʞʝʥʠʷ 

2,47 (1,94;3) 3,15 (1,5;4,8) 0.0004 

ʅʘʣʠʯʠʝ ʦʛʨʘʥʠʯʝʥʠʷ  

ʜʠʬʬʫʟʠʠ ʦʪ ʦʯʘʛʘ 

115 (95,8%) 16 (29,6%) 0.00001 

ɿʥʘʯʝʥʠʝ ʀʂɼ ʦʪ ʦʯʘʛʘ 0,47 (0,34;0,66) 1,3 (0,71;2,7) 0.00001 

ʅʘʣʠʯʠʝ ʧʝʨʠʬʦʢʘʣʴʥʳʭ  

ʠʟʤʝʥʝʥʠʡ 

119 (99,1%) 38 (70,4%) 0.00001 

ʈʘʟʤʝʨ ʧʝʨʠʬʦʢʘʣʴʥʳʭ  

ʠʟʤʝʥʝʥʠʡ 

0.19 (0,08;0,46) 4,85 (2,1;7) 0.00001 

ʅʘʣʠʯʠʝ ʦʛʨʘʥʠʯʝʥʠʷ  

ʜʠʬʬʫʟʠʠ ʦʪ ʧʝʨʠʬʦʢʘʣʥɹʳʭ 

ʠʟʤʝʥʝʥʠʡ  

113 (94,1%) 23 (42,6%) 0.00001 

ɿʥʘʯʝʥʠʝ ʀʂɼ ʦʪ  

ʧʝʨʠʬʦʢʘʣʴʥʳʭ ʠʟʤ
ʥʝʥ
ʡ 

0.760 (0.59; 0.85) 0,805 (0,71;1,1) 0.00120 

rCBV ʦʪ ʧʝʨʠʬʦʢʘʣʴʥʦʡ ʟʦ-

ʥʳ ʧʦʨʘʞʝʥʠʷ 

1,23 (1,12;1,41) 1,34 (0,85;4,1) 0.00001 

rCBF ʦʪ ʧʝʨʠʬʦʢʘʣʴʥʦʡ ʟʦʥʳ 

ʧʦʨʘʞʝʥʠʷ 

1,48 (1,23; 1,70) 1,65 (0,8;4,2) 0.0001 

ʀʩʭʦʜʳ ʋʣʫʯʰʝʥʠʝ 63 (52,5%) 

ɹʝʟ ʠʟʤʝʥʝʥʠʡ 32 (26,6%) 

ʋʭʫʜʰʝʥʠʝ 13 (10,8%) 

ʉʤʝʨʪʴ 11 (10,1%) 

ʋʣʫʯʰʝʥʠʝ 14 (25,9%) 

ɹʝʟ ʠʟʤʝʥʝʥʠʡ 21 (38,9%) 

ʋʭʫʜʰʝʥʠʝ 18 (33,3%) 

ʉʤʝʨʪʴ 1 (1,9%) 

0.001 

0.10 

0.0006 

0.06 
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ɜɚɓəɚɕ ɠɚɜɘɧ ɜɌɝɝɑɫəəɚɏɚ ɝɖɗɑɜɚɓɌ ɍɟɐɟɞ ɔɏ-

ɜɌɞɨ ɛɑɜɠɟɓɔɚəəɧɑ ɘɑɞɚɐɔɖɔ. 

 

 Ȯ ɝɎɚɑɕ ɜɌɍɚɞɑ ɘɧ ɜɌɓɐɑɗɔɗɔ ɛɌɢɔɑəɞɚɎ 

əɌ 2 ɏɜɟɛɛɧ: ɏɜɟɛɛɌ ɝ ɚɛɟɡɚɗɑɎɚɕ ɛɌɞɚɗɚɏɔɑɕ 

(54 ɛɌɢɔɑəɞɌ) ɔ ɏɜɟɛɛɌ ɍɑɓ ɚɛɟɡɚɗɑɎɚɕ ɛɌɞɚɗɚ-

ɏɔɔ (120 ɛɌɢɔɑəɞɚɎ). ȺɛɟɡɚɗɑɎɌɫ ɛɌɞɚɗɚɏɔɫ ɍɧ-

ɗɌ ɎɑɜɔɠɔɢɔɜɚɎɌəɌ ɏɔɝɞɚɗɚɏɔɣɑɝɖɔ, əɑɚɛɟɡɚɗɑ-

ɎɌɫ ɛɌɞɚɗɚɏɔɫ ɍɧɗɌ ɛɚɐɞɎɑɜɒɐɑəɌ ɌɗɨɞɑɜəɌ-

ɞɔɎəɧɘɔ ɘɑɞɚɐɌɘɔ ɔɝɝɗɑɐɚɎɌəɔɫ (Ɏ ɖɌɣɑɝɞɎɑ 

ɞɌɖɔɡ ɘɑɞɚɐɚɎ ɎɧɝɞɟɛɌɗɔ: ɖɚɘɛɨɪɞɑɜəɚ-

ɞɚɘɚɏɜɌɠɔɣɑɝɖɚɑ ɛɑɜɠɟɓɔɚəəɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ 

ɏɚɗɚɎɧ , ȻɉȾ, ɚɐəɚɠɚɞɚəəɌɫ ɩɘɔɝɝɔɚəəɌɫ ɖɚɘ-

ɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ [42], ɐɔəɌɘɔɣɑɝɖɔɘ 

əɌɍɗɪɐɑəɔɑɘ əɑ ɘɑəɑɑ ɣɑɘ ɣɑɜɑɓ 3 ɘɑɝɫɢɌ ɛɚ-

ɝɗɑ ɝɚɝɟɐɔɝɞɚɕ ɖɌɞɌɝɞɜɚɠɧ (Ɏ ɔɘɑɪɥɔɡɝɫ ɝɞɌə-

ɐɌɜɞɌɡ ɚɖɌɓɌəɔɫ ɘɑɐɔɢɔəɝɖɚɕ ɛɚɘɚɥɔ ɛɜɔ ɔə-

ɠɌɜɖɞɑ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ əɌ ɌɘɍɟɗɌɞɚɜəɚ-

ɛɚɗɔɗɖɔəɔɣɑɝɖɚɘ ɩɞɌɛɑ ȸȼȾ əɑ ɛɜɑɐɟɝɘɚɞɜɑəɚ, 

ɚɐəɌɖɚ ɔɝɡɚɐɫ ɔɓ ȻɚɜɫɐɖɌ ɚɖɌɓɌəɔɫ ɘɑɐɔɢɔə-

ɝɖɚɕ ɛɚɘɚɥɔ ɍɚɗɨəɧɘ ɝ ɚɝɞɜɧɘɔ əɌɜɟɤɑəɔɫɘɔ 

ɘɚɓɏɚɎɚɏɚ ɖɜɚɎɚɚɍɜɌɥɑəɔɫ ɛɚɝɗɑ ɚɖɚəɣɌəɔɫ 

ɝɜɚɖɌ ɗɑɣɑəɔɫ Ɏ Ⱥɞɐɑɗɑəɔɔ Ɏ ɝɞɌɢɔɚəɌɜəɧɡ 

ɟɝɗɚɎɔɫɡ ɐɌɗɨəɑɕɤɔɑ ɞɌɖɞɔɖɌ Ɏɑɐɑəɔɫ ɔ ɘɑɐɔ-

ɢɔəɝɖɌɫ ɜɑɌɍɔɗɔɞɌɢɔɫ ɍɚɗɨəɚɏɚ ɝ Ⱥȹȸȶ ɚɛɜɑ-

ɐɑɗɫɑɞɝɫ ɖɚəɝɔɗɔɟɘɚɘ ɎɜɌɣɑɕ)  [43].  ȺɝəɚɎəɧɑ 

ɡɌɜɌɖɞɑɜɔɝɞɔɖɔ ɎɧɫɎɗɑəəɧɡ ɔɓɘɑəɑəɔɕ ɛɜɑɐ-

ɝɞɌɎɗɑəɧ Ɏ ɞɌɍɗɔɢɑ ʈ2. 

Ȼɜɔ ɛɜɚɎɑɐɑəɔɔ ɝɜɌɎəɔɞɑɗɨəɚɏɚ ɌəɌɗɔɓɌ 

ɍɧɗɚ ɎɧɫɎɗɑəɚ, ɣɞɚ ɞɌɖɔɑ ɛɚɖɌɓɌɞɑɗɔ, ɖɌɖ Ɏɚɓ-

ɜɌɝɞ, ɘɟɒɝɖɚɕ ɛɚɗ, əɌɗɔɣɔɑ ɚɏɜɌəɔɣɑəɔɫ ɐɔɠ-

ɠɟɓɔɔ ɚɞ ɚɣɌɏɌ, ɛɜɔɝɟɞɝɞɎɔɑ ɛɑɜɔɠɚɖɌɗɨəɧɡ 

ɔɓɘɑəɑəɔɕ ɝ ɚɏɜɌəɔɣɑəɔɑɘ ɐɔɠɠɟɓɔɔ ɔ ɖɚɗɔɣɑ-

ɝɞɎɚ ɛɌɢɔɑəɞɚɎ, ɎɧɛɔɝɌəəɧɡ ɝ ɟɗɟɣɤɑəɔɑɘ, 

ɍɧɗɔ Ɏɧɤɑ Ɏ ɏɜɟɛɛɑ ɝ əɑɚɛɟɡɚɗɑɎɚɕ ɛɌɞɚɗɚɏɔɑɕ 

ɔ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɜɌɓɗɔɣɌɗɔɝɨ ɘɑɒɐɟ ɏɜɟɛɛɌɘɔ. 

Ȯ ɞɚ Ɏɜɑɘɫ ɖɌɖ ɘɌɖɝɔɘɌɗɨəɧɕ ɜɌɓɘɑɜ ɚɝəɚɎəɚɕ 

ɓɚəɧ ɛɚɜɌɒɑəɔɫ, ɓəɌɣɑəɔɑ ȴȶȰ ɚɞ ɚɝəɚɎəɚɕ 

ɓɚəɧ ɛɚɜɌɒɑəɔɫ, ɜɌɓɘɑɜ ɛɑɜɔɠɚɖɌɗɨəɧɡ ɔɓɘɑ-

əɑəɔɕ, ɓəɌɣɑəɔɑ ȴȶȰ ɚɞ ɛɑɜɔɠɚɖɌɗɨəɚɕ ɓɚəɧ, 

rCBV, rCBF ɔ ɟɡɟɐɤɑəɔɑ ɝɚɝɞɚɫəɔɫ  ɛɌɢɔɑəɞɚɎ 

ɍɧɗɔ Ɏɧɤɑ Ɏ ɏɜɟɛɛɑ ɚɛɟɡɚɗɑɕ ɔ ɓəɌɣɔɘɚ ɚɞɗɔ-

ɣɌɗɔɝɨ ɘɑɒɐɟ ɏɜɟɛɛɌɘɔ. ȺɝɞɌɗɨəɧɑ ɛɚɖɌɓɌɞɑɗɔ 

ɍɧɗɔ ɝɚɛɚɝɞɌɎɔɘɧ ɘɑɒɐɟ ɏɜɟɛɛɌɘɔ.  

Ȼɜɔ ɗɔəɑɕəɚɘ ɜɑɏɜɑɝɝɔɚəəɚɘ ɌəɌɗɔɓɑ ɍɧ-

ɗɚ ɎɧɫɎɗɑəɚ, ɣɞɚ ɏɜɟɛɛɌ ɚɛɟɡɚɗɔ ɟɎɑɗɔɣɔɎɌɗɌ 

rCBV əɌ 94% (ȺɄ  1.94 Ȱȴ 1.39; 2.71) p = 0.001 

ɔ ɛɚɎɧɤɌɗɌ  rCBF əɌ 54% (ȺɄ  1.54 Ȱȴ 1.21; 

2.00) p =  0.001.  

ȾɌɖɒɑ ɏɜɟɛɛɌ ɚɛɟɡɚɗɔ ɟɎɑɗɔɣɔɎɌɗɌ ɓəɌɣɑ-

əɔɑ ȴȶȰ ɚɝəɚɎəɚɕ ɓɚəɧ ɛɚɜɌɒɑəɔɫ Ɏ 14.4 ɜɌɓ 

(ȺɄ  14.4 Ȱȴ 5.5; 37.4) p = 0.001 ɔ ɛɚɎɧɤɌɗɌ 

ɓəɌɣɑəɔɑ ȴȶȰ ɛɑɜɔɠɚɖɌɗɨəɚɕ ɓɚəɧ Ɏ 8 ɜɌɓɌ 

(ȺɄ  7.98 Ȱȴ 20.8; 22.7) p = 0.001. Ȼɜɔ ɗɔəɑɕ-

əɚɘ ɜɑɏɜɑɝɝɔɚəəɚɘ ɌəɌɗɔɓɑ ɍɧɗɔ ɎɧɫɎɗɑəɧ 

ɛɜɔɣɔəɧ, Ɏɗɔɫɪɥɔɑ əɌ ɟɗɟɣɤɑəɔɑ ɝɚɝɞɚɫəɔɫ 

ɛɌɢɔɑəɞɚɎ (ɞɌɍɗ. ʈ3) ɔ əɌ ɟɡɟɐɤɑəɔɑ ɝɚɝɞɚɫəɔɑ 

ɛɌɢɔɑəɞɚɎ (ɞɌɍɗ. ʈ4). 

ȱɐɔəɝɞɎɑəəɧɘ ɠɌɖɞɚɜɚɘ ɜɔɝɖɌ ɗɑɞɌɗɨəɚ-

ɏɚ ɔɝɡɚɐɌ ɍɧɗ ɎɚɓɜɌɝɞ, ɖɌɒɐɧɕ ɏɚɐ ɖɚɞɚɜɚɏɚ 

ɟɎɑɗɔɣɔɎɌɗ ɤɌəɝ ɗɑɞɌɗɨəɚɏɚ ɔɝɡɚɐɌ əɌ 4% (ȺɄ  

1.04 Ȱȴ 1.001; 1.09) p=0.045.  

ȾɌɍɗɔɢɌ ʈ3.     Ȼɜɔɣɔəɧ, Ɏɗɔɫɪɥɔɑ əɌ ɟɗɟɣɤɑəɔɑ ɝɚɝɞɚɫəɔɫ ɛɌɢɔɑəɞɚɎ. 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʆʜʥʦʬʘʢʪʦʨʥʳʡ ʘʥʘʣʠʟ ʄʥʦʛʦʬʘʢʪʦʨʥʳʡ ʘʥʘʣʠʟ 

ʆʐ (95% ɼʀ) p  ʆʐ (95% ɼʀ) 

ʈʘʟʤʝʨ ʦʧʫʭʦʣʠ 0,57 (0,43;0,76) 0,001 ʈʘʟʤʝʨ ʦʧʫʭʦʣʠ 0,57 (0,43;0,76) 

ʀʂɼ ʦʪ ʦʩʥʦʚʥʦʡ ʟʦʥʳ  

ʧʦʨʘʞʝʥʠʷ 

0,42 (0,25;0,70) 0,001 ʀʂɼ ʦʪ ʦʩʥʦʚʥʦʡ ʟʦʥʳ  

ʧʦʨʘʞʝʥʠʷ 

0,42 (0,25;0,70) 

ʆʛʨʘʥʠʯʝʥʠʝ ʜʠʬʬʫʟʠʠ ʦʪ ʧʝʨʠ-

ʬʦʢʘʣʴʥʳʭ ʠʟʤʝʥʝʥʠʡ 

0,57 (0,41;0.80) 0
00

1 

ʆʛʨʘʥʠʯʝʥʠʝ ʜʠʬʬʫʟʠʠ ʦʪ ʧʝʨʠ-

ʬʦʢʘʣʴʥʳʭ ʠʟʤʝʥʝʥʠʡ 

0,57 (0,41;0.80) 

ʀʂɼ ʦʪ ʧʝʨʠʬʦʢʘʣʴʥʦʡ ʟʦʥʳ 

ʧʦʨʘʞʝʥʠʷ 

0,27 (0,14;0,54) 0,001 ʀʂɼ ʦʪ ʧʝʨʠʬʦʢʘʣʴʥʦʡ ʟʦʥʳ 

ʧʦʨʘʞʝʥʠʷ 

0,27 (0,14;0,54) 

rCBV ʦʪ ʧʝʨʠʬʦʢʘʣʴʥʦʡ ʟʦʥʳ 

ʧʦʨʘʞʝʥʠʷ 

0,58 (0,40;0,85) 0,005 rCBV 0,58 (0
40;0,85) 

rCBF ʦʪ ʧʝʨʠʬʦʢʘʣʴʥʦʡ ʟʦʥʳ 

ʧʦʨʘʞʝʥʠʷ 

0.66 (0,48;0,88) 0,006 rCBF 0.66 (0,48;0,88) 

 

   
 

ȾɌɍɗɔɢɌ ʈ4.     ʇʨʠʯʠʥʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʫʭʫʜʰʝʥʠʝ ʩʦʩʪʦʷʥʠʷ ʧʘʮʠʝʥʪʦʚ. 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʆʜʥʦʬʘʢʪʦʨʥʳʡ ʘʥʘʣʠʟ ʄʥʦʛʦʬʘʢʪʦʨʥʳʡ ʘʥʘʣʠʟ 

ʆʐ (95% ɼʀ) p  ʆʐ (95% ɼʀ) 

ʈʘʟʤʝʨ ʦʧʫʭʦʣʠ 1,34 (1,03;1,74) 0,022 -  

ʀʂɼ ʦʪ  ʦʩʥʦʚʥʦʡ ʟʦʥʳ ʧʦʨʘʞʝʥʠʷ 2 (1,3;3,1) 0,001 -  

ʆʛʨʘʥʠʯʝʥʠʝ ʜʠʬʬʫʟʠʠ ʦʪ  

ʧʝʨʠʬʦʢʘʣʴʥʳʭ ʠʟʤʝʥʝʥʠʡ 

1,45 (1,24;1.70) 0,001 1,35 (1,06;1,74) 0.015 

ʀʂɼ ʦʪ ʧʝʨʠʬʦʢʘʣʴʥʦʡ ʟʦʥʳ 

 ʧʦʨʘʞʝʥʠʷ 

3,5 (2;6,4) 0,001 3,6 (1
5;8,9) 0,005 

rCBV ʦʪ ʧʝʨʠʬʦʢʘʣʴʥʦʡ ʟʦʥʳ ʧʦʨʘʞʝʥʠʷ 1,6 (1,23;2) 0,001 -  

rCBF ʦʪ ʧʝʨʠʬʦʢʘʣʴʥʦʡ ʟʦʥʳ ʧʦʨʘʞʝʥʠʷ 1.5 (1,2;2) 0,001 -  

ɺʦʟʨʘʩʪ 0,97 (0,94;0,99) 0,008 -  
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ȾɌɍɗɔɢɌ ʈ5.      ʂʦʨʨʝʣʷʮʠʷ ʧʦʢʘʟʘʪʝʣʝʡ rCBF ʠ rCBV ʩ ʧʘʪʦʣʦʛʠʝʡ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ. 

ʇʘʪʦʣʦʛʠʷ rCBF rCBV 

ʆʐ (95% ɼʀ) p ʆʐ (95% ɼʀ) p 

ʀʥʬʘʨʢʪ 0.72 (0.57;0.91) 0.0001 0.57 (0.42;0.78) 0.0001 

ɸʙʩʮʝʩʩ - - - - 

ʇʩʝʚʜʦʪʫʤʦʨʦʟʥʳʡ ʦʯʘʛ 0.15 (0.035;0
63) 0.01 - - 

ɺʥʝʤʦʟʛʦʚʘʷ ʦʧʫʭʦʣʴ 0.22 (0.09;0.5) 0.0001 0.06(0.01;0.23) 0.0001 

ɻʣʠʦʤʘ 3.2 (2;5) 0.0001 7.8 (3.2;18) 0.0001 
 

   
 

ȾɌɍɗɔɢɌ ʈ6.      ʂʦʨʨʝʣʷʮʠʷ ʧʦʢʘʟʘʪʝʣʝʡ rCBF ʠ rCBV ʩ ʧʘʪʦʣʦʛʠʝʡ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ. 

ʇʘʪʦʣʦʛʠʠ ʇʣʦʱʘʜʴ ʧʦʜ 

ʢʨʠʚʦʡ 

ʊʦʯʢʘ 

cut
point 

ʏʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ  ʉʧʝʮʠʬʠʯ-

ʥʦʩʪʴ 

(95% ɼʀ) p 

ʀʥʬʘʨʢʪ 0.52 1.21 58% 56.5% 0.41;0.63 0.052 

ɸʙʩʮʝʩʩ 0.38 1.23 50% 50% 0.13;0.62 0.12 

ʇʩʝʚʜʦʪʫʤʦʨʦʟ-

ʥʳʡ ʦʯʘʛ 

0.16 1.1 16.7% 26.2% 0.03;0.28 0.06 

ɺʥʝʤʦʟʛʦʚʘʷ 

ʦʧʫʭʦʣʴ 

0.16 1.13 22.22% 22.22% 0.07;0.24 0.045 

ɻʣʠʦʤʘ 0.89 1.5 85.2% 87% 0.79;0.99 0.050 
 

   
 

ȾɌɍɗɔɢɌ ʈ7.       ROC-ʘʥʘʣʠʟ ʜʣʷ ʧʦʢʘʟʘʪʝʣʝʡ rCBF ʩ ʧʘʪʦʣʦʛʠʝʡ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ. 

ʇʘʪʦʣʦʛʠʷ ʇʣʦʱʘʜʴ 

ʧʦʜ ʢʨʠʚʦʡ 

ʊʦʯʢʘ cut 

point 

ʏʫʚʩʪʚʠʪʝʣʴ-

ʥʦʩʪʴ  

ʉʧʝʮʠʬʠʯ-

ʥʦʩʪʴ 

(95% ɼʀ) p 

ʀʥʬʘʨʢʪ 0.55 1.48 55.4% 54.8% 0.4
;0.66 0.059 

ɸʙʩʮʝʩʩ 0.23 1.2 50% 25.5% 0.16;0.31 0.038 

ʇʩʝʚʜʦʪʫʤʦ-

ʨʦʟʥʳʡ ʦʯʘʛ 

0.09 1.1 16.7% 14.9% 0.04;0.14 0.025 

ɺʥʝʤʦʟʛʦʚʳʝ 

ʦʧʫʭʦʣʠ 

0.18 1.25 22.2% 22.4% 0.06;0.29 0.050 

ɻʣʠʦʤʳ 0.85 1.91 81.5% 81.6% 0.74;0.96 0.050 
 

   
 

 

ȼɔɝ. 10 (Fig. 10) 
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ȼɔɝ. 11 (Fig. 11)  

ȼɔɝ. 10.    ȰɔɌɏɜɌɘɘɌ. 

ROC-ɌəɌɗɔɓ ɓɌɎɔɝɔɘɚɝɞɔ ɏɗɔɚɘɧ ɚɞ rCBV. 

Fig. 10.   Diagram . 

ROC analysis of glioma and rCBV correlation.  

ȼɔɝ. 11.    ȰɔɌɏɜɌɘɘɌ. 

ROC-ɌəɌɗɔɓ ɓɌɎɔɝɔɘɚɝɞɨ ɎəɑɘɚɓɏɚɎɧɡ ɚɛɟɡɚɗɑɕ ɚɞ 

rCBV.  

Fig. 11.   Diagram . 

ROC analysis of e xtra -axial tumor and rCBV correlation.  
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ȼɔɝ. 12 (Fig. 12) 

 

ȼɔɝ. 13 (Fig. 13)  

ȼɔɝ. 12.    ȰɔɌɏɜɌɘɘɌ. 

ROC-ɌəɌɗɔɓ ɓɌɎɔɝɔɘɚɝɞɔ ɌɍɝɢɑɝɝɌ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ  

ɚɞ rCBF. 

Fig. 12.   Diagram . 

ROC analysis of brain abscess and rCBF correlation.  

ȼɔɝ. 13.    ȰɔɌɏɜɌɘɘɌ. 

ROC-ɌəɌɗɔɓ ɓɌɎɔɝɔɘɚɝɞɨ ɛɝɑɎɐɚɞɟɘɚɜɚɓəɚɏɚ ɚɣɌɏɌ ɚɞ 

rCBF.  

Fig. 13.   Diagram . 

ROC analysis pseudotumor lesion and  rCBF correlation.  
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ȼɔɝ. 14 (Fig. 14) 

 

ȼɔɝ. 15 (Fig. 15)  

ȼɔɝ. 14.    ȰɔɌɏɜɌɘɘɌ. 

ROC-ɌəɌɗɔɓ ɓɌɎɔɝɔɘɚɝɞɔ ɎəɑɘɚɓɏɚɎɧɡ ɚɛɟɡɚɗɑɕ ɚɞ 

rCBF.  

Fig. 14.   Diagram . 

ROC analysis extra -axial tumor and rCBF correlation.  

ȼɔɝ. 15.    ȰɔɌɏɜɌɘɘɌ. 

ROC-ɌəɌɗɔɓ ɓɌɎɔɝɔɘɚɝɞɨ ɏɗɔɚɘ ɚɞ rCBF. 

Fig. 15.   Diagram . 

ROC analysis of glioma and rCBF correlation.  
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Ȯɚ Ɏɝɑɡ ɝɗɟɣɌɫɡ ɎɧɫɎɗɑəəɌɫ ɛɌɞɚɗɚɏɔɫ 

(ɔəɠɌɜɖɞ, Ɍɍɝɢɑɝɝ, ɛɝɑɎɐɚɞɟɘɚɜɚɓəɌɫ ɠɚɜɘɌ 

ɜɌɝɝɑɫəəɚɏɚ ɝɖɗɑɜɚɓɌ, ɎəɑɘɚɓɏɚɎɌɫ ɚɛɟɡɚɗɨ ɔ 

ɏɗɔɚɘɌ) əɑ ɫɎɗɫɗɔɝɨ ɠɌɖɞɚɜɌɘɔ ɜɔɝɖɌ ɜɑɓɟɗɨɞɌ-

ɞɚɎ ɗɑɣɑəɔɫ. 

Ȯ əɌɤɑɕ ɜɌɍɚɞɑ ɏɜɟɛɛɌ ɚɛɟɡɚɗɑɕ ɖɚɜɜɑɗɔ-

ɜɚɎɌɗɌ ɝ ɛɚɖɌɓɌɞɑɗɫɘɔ rCBF 1.5(1.2;2) p=0.001 ɔ 

rCBV 1.9(1.4;2.7) p=0.0001 (ɞɌɍɗ. ʈ5, ʈ6, ɜɔɝ. 

10 - 15).  

Ȼɜɔ ROC-ɌəɌɗɔɓɑ DSC ɛɑɜɠɟɓɔɫ ɛɜɚɐɑ-

ɘɚəɝɞɜɔɜɚɎɌɗɌ ɡɚɜɚɤɔɑ ɜɑɓɟɗɨɞɌɞɧ ɐɗɫ ɏɗɔɚɘ 

ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ. Ȼɜɔ ɚɛɜɑɐɑɗɑəɔɔ ɛɑɜɠɟɓɔɚə-

əɧɡ ɛɚɖɌɓɌɞɑɗɑɕ Ɏ ɛɑɜɔɠɚɖɌɗɨəɧɡ ɔɓɘɑəɑəɔɫɡ 

ɛɜɔ ɏɗɔɚɘɑ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ rCBV ɝɚɝɞɌɎɔɗɌ 

82.5%, rCBF ð 81.5%, ɝɛɑɢɔɠɔɣəɚɝɞɨ rCBV ð 

87%, rCBF ð 81.6%. Ȯɞɚɜɚɕ ɎɌɒəɧɕ ɘɚɘɑəɞ Ɏ 

ɜɑɓɟɗɨɞɌɞɑ ROC-ɌəɌɗɔɓɌ: ɛɜɔ əɑɚɛɟɡɚɗɑɎɚɕ ɛɌ-

ɞɚɗɚɏɔɔ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɛɑɜɠɟɓɔɚəəɧɑ ɘɑɞɚɐɧ 

əɑ ɘɚɏɟɞ ɍɧɞɨ ɔɝɛɚɗɨɓɚɎɌəɧ ɔɓɚɗɔɜɚɎɌəəɚ ɎɎɔ-

ɐɟ əɔɓɖɚɕ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɔ ɔ ɝɛɑɢɔɠɔɣəɚɝɞɔ. 

Ƚɞɚɔɞ ɝɐɑɗɌɞɨ Ɍɖɢɑəɞ əɌ ɞɚɘ ɠɌɖɞɑ, ɣɞɚ 

ɝɔɏəɌɗɨəɧɑ ɡɌɜɌɖɞɑɜɔɝɞɔɖɔ ɚɣɌɏɚɎ ɍɑɗɚɏɚ Ɏɑ-

ɥɑɝɞɎɌ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɓɌɣɌɝɞɟɪ əɑ ɫɎɗɫɪɞɝɫ 

ɝɛɑɢɔɠɔɣəɧɘɔ, ɛɚɩɞɚɘɟ ɎɌɒəɚ ɌəɌɗɔɓɔɜɚɎɌɞɨ 

ɌəɌɘəɑɓ, ɚɢɑəɔɎɌɞɨ ɎɚɓɜɌɝɞ, ɗɚɖɌɗɔɓɌɢɔɪ ɔ ɣɌ-

ɝɞɚɞɟ ɎɝɞɜɑɣɌɑɘɚɝɞɔ ɎɧɫɎɗɑəəɧɡ ɔɓɘɑəɑəɔɕ, Ɏ 

ɜɑɓɟɗɨɞɌɞɑ ɣɑɏɚ ɛɑɜɑɐ ɐɚɖɞɚɜɚɘ ɍɟɐɑɞ ɐɔɠɠɑ-

ɜɑəɢɔɌɗɨəɧɕ ɜɫɐ ɔɓ ɐɎɟɡ-ɞɜɑɡ ɣɌɝɞɚ ɎɝɞɜɑɣɌ-

ɪɥɔɡɝɫ ɛɌɞɚɗɚɏɔɕ. ȿ ɏɜɟɛɛɧ ɘɚɗɚɐɧɡ ɛɌɢɔɑə-

ɞɚɎ ɍɑɓ ɚɝɚɍɑəəɧɡ ɟɖɌɓɌəɔɕ Ɏ ɌəɌɘəɑɓɑ ɛɜɔ ɗɚ-

ɖɌɗɔɓɌɢɔɔ ɚɣɌɏɌ Ɏ ɍɑɗɚɘ ɎɑɥɑɝɞɎɑ ɏɚɗɚɎəɚɏɚ 

ɘɚɓɏɌ Ɏ ɛɑɜɎɟɪ ɚɣɑɜɑɐɨ ɝɗɑɐɟɑɞ ɐɔɠɠɑɜɑəɢɔ-

ɜɚɎɌɞɨ ɘɑɒɐɟ ɛɝɑɎɐɚɞɟɘɚɜɚɓəɚɕ ɠɚɜɘɚɕ ɜɌɝɝɑ-

ɫəəɚɏɚ ɝɖɗɑɜɚɓɌ ɔ ɏɗɔɚɘɚɕ; ɖɗɪɣɑɎɚɑ ɓəɌɣɑəɔɑ 

Ɏ ɩɞɚɘ ɝɗɟɣɌɑ ɔɘɑɪɞ ɛɑɜɠɟɓɔɚəəɧɑ ɘɑɞɚɐɔɖɔ 

(ɛɚɎɧɤɑəɔɑ ɛɑɜɠɟɓɔɚəəɧɡ ɛɚɖɌɓɌɞɑɗɑɕ ɝɎɔɐɑ-

ɞɑɗɨɝɞɎɟɑɞ ɚ ɏɗɔɚɘɑ), Ɏ ɍɚɗɨɤɔəɝɞɎɑ ɝɗɟɣɌɑɎ ɐɚ-

ɝɞɌɞɚɣəɚ ɚɢɑəɔɎɌɞɨ ɝɌɘ ɚɣɌɏ. ȿ ɏɜɟɛɛɧ ɛɚɒɔ-

ɗɧɡ ɛɌɢɔɑəɞɚɎ Ɏ ɛɑɜɎɟɪ ɚɣɑɜɑɐɨ əɑɚɍɡɚɐɔɘɚ 

ɚɢɑəɔɞɨ ɗɚɖɌɗɔɓɌɢɔɪ ɔ ɍɌɝɝɑɕə ɖɜɚɎɚɝəɌɍɒɑ-

əɔɫ ɚɣɌɏɌ ɝ ɟɣɑɞɚɘ ɖɗɔəɔɣɑɝɖɔɡ ɐɌəəɧɡ, ɐɔɠ-

ɠɑɜɑəɢɔɌɗɨəɌɫ ɐɔɌɏəɚɝɞɔɖɌ Ɏ ɛɑɜɎɟɪ ɚɣɑɜɑɐɨ 

ɛɜɚɎɚɐɔɞɝɫ ɘɑɒɐɟ ɔəɠɌɜɖɞɚɘ ɔ ɘɑɞɌɝɞɌɞɔɣɑ-

ɝɖɔɘ ɛɚɜɌɒɑəɔɑɘ; əɑɚɍɡɚɐɔɘɚ ɚɢɑəɔɎɌɞɨ ɓəɌ-

ɣɑəɔɑ ȴȶȰ ɔ ɛɑɜɠɟɓɔɚəəɧɑ ɛɚɖɌɓɌɞɑɗɔ ɖɌɖ ɚɞ 

ɝɌɘɚɏɚ ɚɣɌɏɌ, ɞɌɖ ɔ ɚɞ ɛɑɜɔɠɚɖɌɗɨəɧɡ ɔɓɘɑəɑ-

əɔɕ (ɛɜɔ ɔəɠɌɜɖɞɑ Ɏ ɛɑɜɔɠɚɖɌɗɨəɧɡ ɔɓɘɑəɑ-

əɔɫɡ ɍɟɐɑɞ əɔɓɖɚɑ ɓəɌɣɑəɔɑ ȴȶȰ ɔ ɛɚəɔɒɑəɔɑ 

ɛɑɜɠɟɓɔɚəəɧɡ ɛɚɖɌɓɌɞɑɗɑɕ, ɛɜɔ ɘɑɞɌɝɞɌɞɔɣɑ-

ɝɖɚɘ ɛɚɜɌɒɑəɔɔ ɓəɌɣɑəɔɑ ȴȶȰ ɍɟɐɑɞ ɐɑɘɚə-

ɝɞɜɔɜɚɎɌɞɨ ɍɚɗɑɑ Ɏɧɝɚɖɔɑ ɓəɌɣɑəɔɫ, ɛɑɜɠɟɓɔ-

ɚəəɧɑ ɛɚɖɌɓɌɞɑɗɔ ɍɟɐɟɞ ɝɚɚɞɎɑɞɝɞɎɚɎɌɞɨ ɘɚɓɏɚ-

Ɏɚɕ ɞɖɌəɔ).  

ȮɧɎɚɐɧ.  

ȻɚɐɎɚɐɫ ɔɞɚɏɔ, ɝɞɚɔɞ ɝɖɌɓɌɞɨ, ɣɞɚ ɔɝɛɚɗɨ-

ɓɚɎɌəɔɑ ɘɟɗɨɞɔɛɌɜɌɘɑɞɜɔɣɑɝɖɚɏɚ ɛɜɚɞɚɖɚɗɌ 

ɛɚɞɑəɢɔɌɗɨəɚ ɔɘɑɑɞ ɍɚɗɨɤɚɑ ɓəɌɣɑəɔɑ ɐɗɫ 

ɐɔɠɠɑɜɑəɢɔɜɚɎɌəɔɫ ɝɚɗɔɞɌɜəɚɏɚ ɚɍɜɌɓɚɎɌəɔɫ 

ɍɑɗɚɏɚ ɎɑɥɑɝɞɎɌ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ. Ȼɜɔ əɌɗɔɣɔɔ 

ɝɚɗɔɞɌɜəɚɏɚ ɚɣɌɏɚɎɚɏɚ ɛɚɜɌɒɑəɔɫ ɏɚɗɚɎəɚɏɚ 

ɘɚɓɏɌ ɔ ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɘ ɐɔɌɏəɚɓɑ ɝ ɝɚɗɔ-

ɞɌɜəɧɘ əɚɎɚɚɍɜɌɓɚɎɌəɔɑɘ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɢɑ-

ɗɑɝɚɚɍɜɌɓəɚ ɎɖɗɪɣɌɞɨ Ɏ ɛɜɚɞɚɖɚɗ ɝɖɌəɔɜɚɎɌəɔɫ 

əɑ ɞɚɗɨɖɚ ȰȮȴ ɝ ɚɢɑəɖɚɕ ɓəɌɣɑəɔɕ ȴȶȰ, əɚ ɔ 

ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɟɪ ɛɑɜɠɟɓɔɪ ɏɚɗɚɎəɚɏɚ 

ɘɚɓɏɌ (Ȭ05.23.009.003) ɎɎɔɐɟ Ɏɧɝɚɖɚɕ ɞɚɣəɚɝɞɔ 

ɔ ɝɛɑɢɔɠɔɣəɚɝɞɔ ɘɑɞɚɐɌ. ȶɚɘɍɔəɌɢɔɫ ȰȮȴ, 

ȴȶȰ ɔ ɛɑɜɠɟɓɔɚəəɧɡ ɘɑɞɚɐɔɖ Ɏ ɍɚɗɨɤɔəɝɞɎɑ 

ɝɗɟɣɌɑɎ ɝɟɥɑɝɞɎɑəəɚ ɐɚɛɚɗəɫɪɞ ɜɑɓɟɗɨɞɌɞɧ 

ɞɜɌɐɔɢɔɚəəɚɏɚ ȸȼ-ɝɖɌəɔɜɚɎɌəɔɫ ɏɚɗɚɎəɚɏɚ 

ɘɚɓɏɌ, Ɏ ɝɎɚɪ ɚɣɑɜɑɐɨ, ɝɚɎɘɑɝɞəɧɕ ɌəɌɗɔɓ ɩɞɔɡ 

ɛɜɚɏɜɌɘɘ Ɏ ɜɌɘɖɌɡ ɚɐəɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɛɚɓɎɚ-

ɗɫɑɞ ɐɔɠɠɑɜɑəɢɔɜɚɎɌɞɨ ɔ ɐɑɞɌɗɔɓɔɜɚɎɌɞɨ ɝɚɗɔ-

ɞɌɜəɚɑ ɚɍɜɌɓɚɎɌəɔɑ ɍɑɗɚɏɚ ɎɑɥɑɝɞɎɌ ɏɚɗɚɎəɚɏɚ 

ɘɚɓɏɌ, ɣɞɚ Ɏɗɔɫɑɞ əɌ ɖɌɣɑɝɞɎɚ ɔ ɛɜɚɐɚɗɒɔɞɑɗɨ-

əɚɝɞɨ ɒɔɓəɔ ɛɌɢɔɑəɞɚɎ. Ȯ ɓɌɖɗɪɣɑəɔɑ əɑɚɍɡɚ-

ɐɔɘɚ ɚɞɘɑɞɔɞɨ, ɣɞɚ ɛɜɔ ɚɢɑəɖɑ ɎɧɫɎɗɑəəɚɕ ɛɌ-

ɞɚɗɚɏɔɔ əɑɚɍɡɚɐɔɘɚ ɚɍɜɌɥɌɞɨ ɎəɔɘɌəɔɑ əɌ ɛɑ-

ɜɔɠɚɖɌɗɨəɧɑ ɔɓɘɑəɑəɔɫ Ɏ Ɍɝɛɑɖɞɑ ɐɔɠɠɑɜɑə-

ɢɔɌɗɨəɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɔɤɑɘɔɔ, ɚɛɟɡɚɗɑɎɚɕ 

ɔəɠɔɗɨɞɜɌɢɔɔ ɔ ɚɞɑɖɌ. Ȯ ɝɎɚɪ ɚɣɑɜɑɐɨ, ɛɑɜɠɟ-

ɓɔɚəəɧɑ ɘɑɞɚɐɧ Ɏ ɝɚɣɑɞɌəɔɔ ɝ ɐɔɠɠɟɓɔɚəəɧɘɔ 

ɔ ɌəɌɞɚɘɔɣɑɝɖɔɘɔ ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɫɘɔ ɓəɌ-

ɣɔɞɑɗɨəɚ ɛɚɎɧɤɌɪɞ ɐɔɌɏəɚɝɞɔɣɑɝɖɟɪ ɓəɌɣɔ-

ɘɚɝɞɨ ȸȼȾ, Ɏ ɞɚɘ ɣɔɝɗɑ Ɏ Ɍɝɛɑɖɞɑ ɚɢɑəɖɔ ɛɑɜɔ-

ɠɚɖɌɗɨəɧɡ ɔɓɘɑəɑəɔɕ ɛɜɔ ɜɌɓɗɔɣəɧɡ ɛɌɞɚɗɚ-

ɏɔɫɡ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ.  

ȺɏɜɌəɔɣɑəɔɑ ɔɝɝɗɑɐɚɎɌəɔɫ. 

ȹɌɤɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɝɚɐɑɜɒɔɞ ɜɑɞɜɚɝɛɑɖ-

ɞɔɎəɧɕ ɌəɌɗɔɓ, ɣɞɚ ɫɎɗɫɑɞɝɫ ɚɝəɚɎəɧɘ ɚɏɜɌəɔ-

ɣɑəɔɑɘ. Ȱɗɫ ɛɚɐɞɎɑɜɒɐɑəɔɑ ɔɗɔ ɚɛɜɚɎɑɜɒɑəɔɫ 

əɌɤɔɡ ɐɌəəɧɡ əɑɚɍɡɚɐɔɘɚ ɛɜɚɎɑɐɑəɔɑ ɘəɚɏɚ-

ɢɑəɞɜɚɎɚɏɚ ɛɜɚɝɛɑɖɞɔɎəɚɏɚ ɜɌəɐɚɘɔɓɔɜɚɎɌəəɚ-

ɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɝ ɍɚɗɨɤɔɘ ɖɚɗɔɣɑɝɞɎɚɘ ɟɣɌɝɞ-

əɔɖɚɎ ɔɝɝɗɑɐɚɎɌəɔɫ.  

ȼɑɓɟɗɨɞɌɞ ROC-ɌəɌɗɔɓɌ Ɏ ɏɜɟɛɛɑ Ɏəɑɘɚɓ-

ɏɚɎɧɡ ɚɍɜɌɓɚɎɌəɔɕ ɔɘɑɑɞ ɚɏɜɌəɔɣɑəɔɑ, ɛɚ-

ɝɖɚɗɨɖɟ Ɏ  ɩɞɚɕ ɜɌɍɚɞɑ Ɏəɟɞɜɔ ɏɜɟɛɛɧ Ɏəɑɘɚɓ-

ɏɚɎɧɡ ɚɛɟɡɚɗɑɕ əɑ ɍɧɗɚ ɜɌɓɐɑɗɑəɔɫ ɛɚ ɝɞɑɛɑəɫɘ 

ɓɗɚɖɌɣɑɝɞɎɑəəɚɝɞɔ ɚɛɟɡɚɗɔ (ɛɜɔ G1 ɛɑɜɠɟɓɔɚə-

əɧɑ ɛɚɖɌɓɌɞɑɗɔ ɚɞ ɛɑɜɔɠɚɖɌɗɨəɧɡ ɔɓɘɑəɑəɔɕ Ɏ 

ɎɑɥɑɝɞɎɑ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ əɑ ɔɓɘɑəɫɗɔɝɨ ɔɗɔ 

ɝəɔɒɌɗɔɝɨ, ɛɜɔ G2-3 ɛɑɜɠɟɓɔɚəəɧɑ ɛɚɖɌɓɌɞɑɗɔ 

ɛɚɎɧɤɌɗɔɝɨ), ɐɑɞɌɗɨəɌɫ ɚɢɑəɖɌ ɎəɑɘɚɓɏɚɎɧɡ 

ɔɓɘɑəɑəɔɕ əɌɘɔ ɛɜɚɎɑɐɑəɌ Ɏ ɐɜɟɏɚɕ ɜɌɍɚɞɑ. 

ȴɝɞɚɣəɔɖ ɠɔəɌəɝɔɜɚɎɌəɔɫ ɔ  ɖɚəɠɗɔɖɞ 

ɔəɞɑɜɑɝɚɎ. 

ȬɎɞɚɜɧ ɐɌəəɚɕ ɝɞɌɞɨɔ ɛɚɐɞɎɑɜɐɔɗɔ ɚɞɝɟɞ-

ɝɞɎɔɑ ɠɔəɌəɝɚɎɚɕ ɛɚɐɐɑɜɒɖɔ ɔɝɝɗɑɐɚɎɌəɔɫ ɔ 

ɖɚəɠɗɔɖɞɌ ɔəɞɑɜɑɝɚɎ, ɚ ɖɚɞɚɜɧɡ əɑɚɍɡɚɐɔɘɚ 

ɝɚɚɍɥɔɞɨ.
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ɑɗɨ. ȼɌɓɜɌɍɚɞɖɌ ɝɛɑɢɔɌɗɨəɚɕ ɘɑɞɚɐɔɖɔ ɐɗɫ ɚɍɜɌɍɚɞɖɔ ɐɌəəɧɡ ɘɟɗɨɞɔɝɛɔ-

ɜɌɗɨəɚɕ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ (ȸȽȶȾ) ɟ ɛɌɢɔɑəɞɌ ɝ ɞɜɌɎɘɚɕ ɚɜɍɔɞɧ ɝ 

ɢɑɗɨɪ ɛɚɗɟɣɑəɔɫ ɐɚɛɚɗəɔɞɑɗɨəɚɕ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɕ ɔəɠɚɜɘɌɢɔɔ ɚ ɛɚɝɞɞɜɌɎ-

ɘɌɞɔɣɑɝɖɔɡ ɐɑɠɑɖɞɌɡ əɔɒəɑɕ ɝɞɑəɖɔ ɚɜɍɔɞɧ, Ɍ ɞɌɖɒɑ ɜɌɓɜɌɍɚɞɖɌ ɖɗɌɝɝɔɠɔ-

ɖɌɢɔɔ ɐɑɠɑɖɞɚɎ.   

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. Ƚ 2014 ɛɚ 2018 ɏɚɐɧ Ɏ ɖɗɔəɔɖɑ ɀȯȬȺȿ ȮȺ ȻɑɜɎɧɕ ȸȯȸȿ 

ɔɘ. ȴ.ȸ. ȽɑɣɑəɚɎɌ ȸɔəɓɐɜɌɎɌ ȼɚɝɝɔɔ (ȽɑɣɑəɚɎɝɖɔɕ ȿəɔɎɑɜɝɔɞɑɞ) ɍɧɗɚ ɚɍɝɗɑɐɚɎɌəɚ 107 

ɛɌɢɔɑəɞɚɎ (100%) ɝ ɞɜɌɎɘɌɞɔɣɑɝɖɔɘɔ ɛɚɎɜɑɒɐɑəɔɫɘɔ ɝɜɑɐəɑɕ ɓɚəɧ ɗɔɢɌ. Ȼɜɔ ɏɚɝɛɔ-

ɞɌɗɔɓɌɢɔɔ Ɏɝɑɘ ɛɌɢɔɑəɞɌɘ (n=107; 100%) ɐɔɌɏəɚɝɞɔɣɑɝɖɚɑ ɚɍɝɗɑɐɚɎɌəɔɑ ɛɜɚɎɚɐɔɗɔ Ɏ 

ɞɑɣɑəɔɑ 24-48 ɣɌɝɚɎ ɚɞ ɛɚɝɞɟɛɗɑəɔɫ.  

ȸɟɗɨɞɔɝɛɔɜɌɗɨəɌɫ ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ (ȸȽȶȾ) ɛɜɚɎɚɐɔɗɌɝɨ ɛɌɢɔɑəɞɟ əɌ 

ɌɛɛɌɜɌɞɑ Aquilion One 640 (Canon, Japan) Ɏ ɚɍɦɬɘəɚɘ ɜɑɒɔɘɑ, ɝ ɞɚɗɥɔəɚɕ ɝɜɑɓɌ 0,5 

ɘɘ, Ɏ ɜɑɒɔɘɑ ɖɚɝɞəɚɕ ɔ ɘɫɏɖɚɞɖɌəəɚɕ ɜɑɖɚəɝɞɜɟɖɢɔɔ. ȴɝɝɗɑɐɚɎɌəɔɑ ɐɚɛɚɗəɫɗɚɝɨ 

ɘɟɗɨɞɔɛɗɌəɌɜəɧɘɔ ɔ ɞɜɑɡɘɑɜəɧɘɔ ɜɑɖɚəɝɞɜɟɖɢɔɫɘɔ. Ȱɗɫ ɛɚɝɗɑɐɟɪɥɑɕ ɚɍɜɌɍɚɞɖɔ ȶȾ 

ɐɌəəɧɡ ɔɝɛɚɗɨɓɚɎɌɗɌɝɨ ɜɌɍɚɣɌɫ ɝɞɌəɢɔɫ çVitreaè.  

Ȯ ɜɌɘɖɌɡ ɛɜɑɐɚɛɑɜɌɢɔɚəəɚɏɚ ɛɗɌəɔɜɚɎɌəɔɫ ɝ ɢɑɗɨɪ ɚɛɞɔɘɔɓɌɢɔɔ ɞɌɖɞɔɖɔ ɗɑɣɑ-

əɔɫ ɔ ɎɧɍɚɜɌ ɝɛɚɝɚɍɚɎ ɜɑɖɚəɝɞɜɟɖɢɔɔ ɝɞɑəɚɖ ɚɜɍɔɞɧ ɍɧɗɔ ɜɌɓɜɌɍɚɞɌəɧ ɖɜɔɞɑɜɔɔ 

ɚɢɑəɖɔ ɔ ɖɗɌɝɝɔɠɔɖɌɢɔɫ ɐɑɠɑɖɞɚɎ əɔɒəɑɕ ɝɞɑəɖɔ ɚɜɍɔɞɧ.  

ȼɑɓɟɗɨɞɌɞɧ. ȸȽȶȾ ɛɚɓɎɚɗɔɗɌ ɎɧɫɎɔɞɨ ɛɚɎɜɑɒɐɑəɔɑ ɖɚɝɞəɧɡ ɝɞɜɟɖɞɟɜ ɝɜɑɐəɑɕ 

ɓɚəɧ ɗɔɢɌ ɟ Ɏɝɑɡ 107 ɛɌɢɔɑəɞɚɎ (100%). Ȼɑɜɑɗɚɘɧ əɔɒəɑɕ ɝɞɑəɖɔ ɚɜɍɔɞɧ Ɏɝɞɜɑɞɔɗɔ ɟ 

ɍɚɗɨɤɔəɝɞɎɌ ɛɌɢɔɑəɞɚɎ (n=88; 82%). 

Ⱦɔɛ ɐɑɠɑɖɞɌ ɍɧɗ ɚɛɜɑɐɑɗɑə əɌ ɚɝəɚɎɌəɔɔ ɜɌɓɜɌɍɚɞɌəəɚɕ ɖɗɌɝɝɔɠɔɖɌɢɔɔ, ɟɣɔ-

ɞɧɎɌɪɥɑɕ ɓəɌɣɑəɔɫ ɚɍɦɬɘɚɎ ɔ ɛɗɚɥɌɐɑɕ ɐɑɠɑɖɞɚɎ əɔɒəɑɕ ɝɞɑəɖɔ ɚɜɍɔɞɧ. ȸɌɗɧɕ ɐɑ-

ɠɑɖɞ əɔɒəɑɕ ɝɞɑəɖɔ ɚɜɍɔɞɧ ɚɛɜɑɐɑɗɫɗɝɫ ɟ 18 ɛɌɢɔɑəɞɚɎ (17%), ɝɜɑɐəɔɕ ð ɟ 31 ɛɌɢɔɑə-

ɞɌ (29%), ɍɚɗɨɤɚɕ ð ɟ 38 ɛɌɢɔɑəɞɚɎ (35%), ɞɚɞɌɗɨəɧɕ ð ɟ 20 ɛɌɢɔɑəɞɚɎ (19%). 

ȮɧɎɚɐ. ȸȽȶȾ ɫɎɗɫɑɞɝɫ ɘɑɞɚɐɚɘ ɎɧɍɚɜɌ ɚɍɝɗɑɐɚɎɌəɔɫ ɛɌɢɔɑəɞɚɎ ɝ ɞɜɌɎɘɌɘɔ 

ɝɜɑɐəɑɕ ɓɚəɧ ɗɔɢɌ. ȼɌɓɜɌɍɚɞɌəəɌɫ ɘɑɞɚɐɔɖɌ ɚɢɑəɖɔ ɐɑɠɑɖɞɚɎ əɔɒəɑɕ ɝɞɑəɖɔ ɚɜɍɔɞɧ 

ɛɚɓɎɚɗɫɑɞ ɛɚɗɟɣɔɞɨ ɐɚɛɚɗəɔɞɑɗɨəɟɪ ɐɔɌɏəɚɝɞɔɣɑɝɖɟɪ ɔəɠɚɜɘɌɢɔɪ ɚ ɝɚɝɞɚɫəɔɔ əɔɒ-

əɑɕ ɝɞɑəɖɔ ɚɜɍɔɞɧ, ɖɗɌɝɝɔɠɔɢɔɜɚɎɌɞɨ ɐɑɠɑɖɞɧ ɚɜɍɔɞɌɗɨəɚɕ ɝɞɑəɖɔ ɔ ɛɜɚɎɑɝɞɔ ɛɑɜɝɚ-

əɌɗɔɓɔɜɚɎɌəəɧɕ ɛɚɐɡɚɐ ɖ ɛɜɑɐɚɛɑɜɌɢɔɚəəɚɘɟ ɛɗɌəɔɜɚɎɌəɔɪ ɟ ɖɌɒɐɚɏɚ ɛɌɢɔɑəɞɌ ɝ 

ɞɜɌɎɘɚɕ ɚɜɍɔɞɧ.       
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MEASUREMENTS OF INFERIOR ORBITAL WALL DEFECTS  

ACCORDING TO MSCT DATA 

 

Pavlova O.Yu. 1, Serova N.S.1, Davydov D.V. 2, Konovalov K.A. 2, Miskaryan T.I.1 
 

urpose.  Development of a special technique for processing data from multispir al 

computed tomography (MSCT) in patients with orbital injury in order to obtain a d-

ditional diagnostic information about posttraumatic defects of the inferior orbital 

wall, as well as the development of defectõs classification. 

Materials and methods.  From 2014 to 2018 in Sechenov University 107 patients 

(100%) with traumatic midface injuries were examined. During hospitalization all patients 

(n=107; 100%) underwent diagnostic examination  within 24 -48 hours from admission.  

Multislice computed tomography was  performed using Aquilion One 640 (Canon, J a-

pan) scanner, in a volume mode, with a slice thickness of 0.5 mm, with bone and soft tissue 

reconstructions. The study was complemented by multiplanar and three -dimensional reco n-

structions. For the subsequent pro cessing of CT data, the òVitreaó workstation was used. 

As part of preoperative planning, in order to optimize treatment tactics and select methods 

for reconstructing the walls of the orbit, criteria were developed for evaluating and classif y-

ing defects of the inferior orbital wall.  

Results.  MSCT revealed damage to the bony structures of the midface in all 107 p a-

tients (100%). Fractures of the inferior orbital wall were diagnosed in the majority of patients 

(n=88; 82%).  

The type of defect was determined on  the basis of the developed classification, taking 

into account the values of the volumes and areas of inferior orbital wall defects. Small defect 

of the lower wall of the orbit was determined in 18 patients (17%), medium ð in 31 patients 

(29%), large ð in  38 patients (35%), total ð in 20 patients (19%).  

Conclusion.  MSCT is the method of choice for examining patients with midface inj u-

ries. The developed methodology for assessing defects of inferior orbital wall allows obtaining 

additional diagnostic inform ation about the state of the inferior orbital wall, classifying d e-

fects of the orbital wall and allows personalizing the approach as part of the preoperative 

planning for each patient with an orbit injury.  

 

 Keywords: MSCT, orbital trauma, defect, inferior  orbital wall.  
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Ɍ ɝɑɏɚɐəɫɤəɔɕ ɐɑəɨ ɛɜɚɍɗɑɘɌ ɞɜɌɎ-

ɘɌɞɔɣɑɝɖɔɡ ɛɚɎɜɑɒɐɑəɔɕ ɝɜɑɐəɑɕ 

ɓɚəɧ ɗɔɢɌ ɚɝɞɌɑɞɝɫ ɖɜɌɕəɑ ɌɖɞɟɌɗɨ-

əɚɕ. Ȼɚ ɐɌəəɧɘ ȮȺȳ, ɖɚɗɔɣɑɝɞɎɚ 

ɞɜɌɎɘɌɞɔɣɑɝɖɔɡ ɛɚɎɜɑɒɐɑəɔɕ Ɏɝɑ 

ɑɥɑ ɟɎɑɗɔɣɔɎɌɑɞɝɫ ɔ Ɏ 2015 ɏɚɐɟ ɛɚɣɞɔ 5 ɘɔɗ-

ɗɔɚəɚɎ ɣɑɗɚɎɑɖ ɛɚɗɟɣɔɗɔ ɝɘɑɜɞɑɗɨəɧɑ ɞɜɌɎɘɧ 

[1-4, 6, 8 , 12]. Ȼɚ ɐɌəəɧɘ ɝɞɌɞɔɝɞɔɖɔ əɌ ɐɚɗɪ 

ɛɑɜɑɗɚɘɚɎ ɣɑɜɑɛɌ ɔ Ɏəɟɞɜɔɣɑɜɑɛəɧɡ ɞɜɌɎɘ 

ɛɜɔɡɚɐɔɞɝɫ 5,1% ɚɞ ɚɍɥɑɏɚ ɣɔɝɗɌ Ɏɝɑɡ ɓɌɜɑɏɔ-

ɝɞɜɔɜɚɎɌəəɧɡ ɞɜɌɎɘ ɝɚɏɗɌɝəɚ ɛɚɖɌɓɌɞɑɗɫɘ 

ɞɜɌɎɘ ɔ ɚɞɜɌɎɗɑəɔɕ ɔ ɐɜɟɏɔɡ əɑɝɣɌɝɞəɧɡ ɝɗɟ-

ɣɌɑɎ ɝɜɑɐɔ Ɏɓɜɚɝɗɚɏɚ əɌɝɑɗɑəɔɫ Ɏ 2009 ɏɚɐɟ [2, 

3]. Ȯ ɝɞɜɟɖɞɟɜɑ ɚɍɥɑɏɚ ɞɜɌɎɘɌɞɔɓɘɌ 1,7% ɓɌəɔ-

ɘɌɪɞ ɞɜɌɎɘɧ ɏɗɌɓɌ ɔ ɚɜɍɔɞɧ [2, 3, 5-8].   

ȾɜɌɎɘɌ ɖɚɝɞɑɕ ɗɔɢɑɎɚɏɚ ɣɑɜɑɛɌ ɝɚɝɞɌɎɗɫɑɞ 

ɐɚ 40% ɚɞ Ɏɝɑɏɚ ɝɛɔɝɖɌ ɍɚɗɑɓəɑɕ ɟ ɛɌɢɔɑəɞɚɎ, 

ɏɚɝɛɔɞɌɗɔɓɔɜɚɎɌəəɧɡ ɐɗɫ ɗɑɣɑəɔɫ Ɏ ɚɞɐɑɗɑəɔɫ 

ɣɑɗɪɝɞəɚ-ɗɔɢɑɎɚɕ ɡɔɜɟɜɏɔɔ, ɔ ɝɚɝɞɌɎɗɫɑɞ ɛɚɣɞɔ 

21% ɚɞ Ɏɝɑɏɚ ɣɔɝɗɌ ɛɚɝɞɜɌɐɌɎɤɔɡ ɝ ɞɜɌɎɘɌɘɔ, 

əɌɡɚɐɫɥɔɡɝɫ Ɏ ɝɞɌɢɔɚəɌɜɌɡ ɗɑɣɑɍəɧɡ ɟɣɜɑ-

ɒɐɑəɔɕ [8, 10, 11]. 

Ȯ ɝɎɫɓɔ ɝ ɛɚɝɞɚɫəəɧɘ ɞɑɡəɔɣɑɝɖɔɘ ɜɌɓ-

Ɏɔɞɔɑɘ əɌ ɝɑɏɚɐəɫɤəɔɕ ɐɑəɨ ɎɌɒəɟɪ ɜɚɗɨ ɛɜɔ-

ɚɍɜɑɞɌɑɞ ɜɌɓɜɌɍɚɞɖɌ ɘɑɞɚɐɚɎ ɝɛɑɢɔɌɗɔɓɔɜɚɎɌə-

əɚɕ ɚɍɜɌɍɚɞɖɔ ɔɓɚɍɜɌɒɑəɔɕ, Ɏ ɣɌɝɞəɚɝɞɔ ɔɓɘɑ-

ɜɑəɔɑ ɜɌɓɘɑɜɚɎ ɛɚɝɞɞɜɌɎɘɌɞɔɣɑɝɖɔɡ ɐɑɠɑɖɞɚɎ 

əɔɒəɑɕ ɝɞɑəɖɔ ɚɜɍɔɞɧ, ɐɗɫ ɛɚɗɟɣɑəɔɫ ɐɚɛɚɗ-

əɔɞɑɗɨəɚɕ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɕ ɔəɠɚɜɘɌɢɔɔ [6, 7, 

12]. ȴɝɛɚɗɨɓɚɎɌəɔɑ ɐɌəəɧɡ ɘɑɞɚɐɔɖ ɛɜɑɐɚɝɞɌɎ- 
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ɗɫɑɞ Ɏɚɓɘɚɒəɚɝɞɨ ɗɑɣɌɥɑɘɟ ɎɜɌɣɟ ɎɧɍɜɌɞɨ ɞɌɖ-

ɞɔɖɟ Ɏɑɐɑəɔɫ ɛɌɢɔɑəɞɌ, ɝɛɗɌəɔɜɚɎɌɞɨ ɡɚɐ ɚɛɑ-

ɜɌɞɔɎəɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ, ɣɞɚ Ɏ ɝɎɚɪ ɚɣɑɜɑɐɨ 

ɛɚɓɎɚɗɔɞ ɛɚɎɧɝɔɞɨ ɩɠɠɑɖɞɔɎəɚɝɞɨ ɔ ɖɌɣɑɝɞɎɚ 

ɗɑɣɑəɔɫ ɔ ɜɑɌɍɔɗɔɞɌɢɔɔ ɐɌəəɚɕ ɖɌɞɑɏɚɜɔɔ ɛɌ-

ɢɔɑəɞɚɎ [3, 9, 10].   

ɂɑɗɨ.  

ȼɌɓɜɌɍɚɞɖɌ ɝɛɑɢɔɌɗɨəɚɕ ɘɑɞɚɐɔɖɔ ɐɗɫ ɚɍ-

ɜɌɍɚɞɖɔ ɐɌəəɧɡ ɘɟɗɨɞɔɝɛɔɜɌɗɨəɚɕ ɖɚɘɛɨɪɞɑɜ-

əɚɕ ɞɚɘɚɏɜɌɠɔɔ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɞɜɌɎɘɚɕ ɚɜɍɔɞɧ 

ɝ ɢɑɗɨɪ ɛɚɗɟɣɑəɔɫ ɐɚɛɚɗəɔɞɑɗɨəɚɕ ɐɔɌɏəɚɝɞɔ-

ɣɑɝɖɚɕ ɔəɠɚɜɘɌɢɔɔ ɚ ɛɚɝɞɞɜɌɎɘɌɞɔɣɑɝɖɔɡ ɐɑ-

ɠɑɖɞɌɡ əɔɒəɑɕ ɝɞɑəɖɔ ɚɜɍɔɞɧ, Ɍ ɞɌɖɒɑ ɜɌɓɜɌ-

ɍɚɞɖɌ ɖɗɌɝɝɔɠɔɖɌɢɔɔ ɐɑɠɑɖɞɚɎ.   

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ.  

Ƚ 2014 ɛɚ 2018 ɏɚɐɧ Ɏ ɖɗɔəɔɖɑ ɀȯȬȺȿ ȮȺ 

ȻɑɜɎɧɕ ȸȯȸȿ ɔɘ. ȴ.ȸ. ȽɑɣɑəɚɎɌ ȸɔəɓɐɜɌɎɌ 

ȼɚɝɝɔɔ (ȽɑɣɑəɚɎɝɖɔɕ ȿəɔɎɑɜɝɔɞɑɞ) ɍɧɗɚ ɚɍɝɗɑ-

ɐɚɎɌəɚ 107 ɛɌɢɔɑəɞɚɎ (100%) ɝ ɞɜɌɎɘɌɞɔɣɑɝɖɔ-

ɘɔ ɛɚɎɜɑɒɐɑəɔɫɘɔ ɝɜɑɐəɑɕ ɓɚəɧ ɗɔɢɌ. Ƚɜɑɐɔ 

ɛɌɢɔɑəɞɚɎ (n=107; 100%) ɚɞɘɑɣɌɗɚɝɨ ɛɜɑɚɍɗɌ-

ɐɌəɔɑ ɗɔɢ ɘɟɒɝɖɚɏɚ ɛɚɗɌ (n=91; 85%) əɌɐ ɒɑə-

ɝɖɔɘ (n=16; 15%).  

Ȯɝɑɘ ɛɌɢɔɑəɞɌɘ (n=107; 100%), ɛɚɝɞɟ-

ɛɔɎɤɔɘ əɌ ɚɍɝɗɑɐɚɎɌəɔɑ, ɍɧɗ Ɏɧɛɚɗəɑə ɝɍɚɜ 

ɒɌɗɚɍ ɔ ɌəɌɘəɑɓɌ, ɖɗɔəɔɣɑɝɖɔɕ ɚɝɘɚɞɜ ɎɜɌɣɚɘ 

ɣɑɗɪɝɞəɚ-ɗɔɢɑɎɧɘ ɡɔɜɟɜɏɚɘ ɔ ɎɜɌɣɚɘ ɚɠɞɌɗɨ-

ɘɚɗɚɏɚɘ, Ɍ ɞɌɖɒɑ ɚɍɝɗɑɐɚɎɌəɔɑ ɝ ɛɜɔɘɑəɑəɔɑɘ 

ɘɑɞɚɐɚɎ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ. 

Ȼɜɔ ɏɚɝɛɔɞɌɗɔɓɌɢɔɔ Ɏɝɑɘ ɛɌɢɔɑəɞɌɘ 

(n=107;  100%) ɐɔɌɏəɚɝɞɔɣɑɝɖɚɑ ɚɍɝɗɑɐɚɎɌəɔɑ 

ɛɜɚɎɚɐɔɗɔ Ɏ ɞɑɣɑəɔɑ 24-48 ɣɌɝɚɎ ɚɞ ɛɚɝɞɟɛɗɑ-

əɔɫ. ȸɟɗɨɞɔɝɛɔɜɌɗɨəɌɫ ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚ-

ɏɜɌɠɔɫ (ȸȽȶȾ) ɛɜɚɎɚɐɔɗɔ əɌ ɌɛɛɌɜɌɞɑ Aquilion 

One 640 (Canon, Japan) Ɏ ɚɍɦɬɘəɚɘ ɜɑɒɔɘɑ, ɝ 

ɞɚɗɥɔəɚɕ ɝɜɑɓɌ 0,5 ɘɘ, Ɏ ɜɑɒɔɘɑ ɖɚɝɞəɚɕ ɔ 

ɘɫɏɖɚɞɖɌəəɚɕ ɜɑɖɚəɝɞɜɟɖɢɔɔ. ȴɝɝɗɑɐɚɎɌəɔɑ 

ɐɚɛɚɗəɫɗɔ ɘɟɗɨɞɔɛɗɌəɌɜəɧɘɔ ɔ ɞɜɑɡɘɑɜəɧɘɔ 

ɜɑɖɚəɝɞɜɟɖɢɔɫɘɔ. Ȱɗɫ ɛɚɝɗɑɐɟɪɥɑɕ ɚɍɜɌɍɚɞɖɔ 

ȶȾ ɐɌəəɧɡ ɔɝɛɚɗɨɓɚɎɌɗɔ ɜɌɍɚɣɟɪ ɝɞɌəɢɔɪ 

çVitreaè.  

ȻɌɢɔɑəɞɚɎ ɟɖɗɌɐɧɎɌɗɔ əɌ ɐɑɖɟ ɝɞɚɗɌ ɞɚ-

ɘɚɏɜɌɠɌ Ɏ ɛɚɗɚɒɑəɔɔ ɗɑɒɌ əɌ ɝɛɔəɑ. ȯɚɗɚɎɟ 

ɛɌɢɔɑəɞɌ ɛɜɑɐɎɌɜɔɞɑɗɨəɚ ɚɝɎɚɍɚɒɐɌɗɔ ɚɞ Ɏɝɑɡ 

ɝɦɬɘəɧɡ ɘɑɞɌɗɗɔɣɑɝɖɔɡ ɩɗɑɘɑəɞɚɎ ɔ ɜɚɎəɚ 

ɟɖɗɌɐɧɎɌɗɔ əɌ ɛɚɐɏɚɗɚɎəɔɖ. Ȯɓɏɗɫɐ ɛɌɢɔɑəɞɌ 

ɛɜɚɝɔɗɔ ɠɔɖɝɔɜɚɎɌɞɨ ɢɑəɞɜɌɗɨəɚ. ȴɝɛɚɗɨɓɚɎɌ-

ɗɔ ɗɌɓɑɜəɧɑ ɘɑɞɖɔ ɐɗɫ ɞɚɣəɚɏɚ ɚɛɜɑɐɑɗɑəɔɫ  ɚɍ- 

 

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.   ȸȽȶȾ. 

Ɍ ð ɝɌɏɔɞɞɌɗɨəɌɫ ɜɑɖɚəɝɞɜɟɖɢɔɫ, ɍ  ð ɖɚɜɚəɌɗɨəɌɫ ɜɑɖɚəɝɞɜɟɖɢɔɫ, Ɏ ð ɖɚɜɚəɌɗɨəɌɫ ɜɑɖɚəɝɞɜɟɖɢɔɫ, ɏ - Ɍɖɝɔ-

ɌɗɨəɌɫ ɜɑɖɚəɝɞɜɟɖɢɔɫ. ȺɍɜɌɍɚɞɖɌ ɔɓɚɍɜɌɒɑəɔɕ ɐɗɫ ɔɓɘɑɜɑəɔɫ ɚɍɦɬɘɌ ɔ ɛɗɚɥɌɐɔ ɐɑɠɑɖɞɌ əɔɒəɑɕ ɝɞɑəɖɔ 

ɚɜɍɔɞɧ ɔ ɘɌɜɖɔɜɚɎɖɌ ɏɜɌəɔɢ ɐɑɠɑɖɞɌ əɌ ɘɟɗɨɞɔɛɗɌəɌɜəɧɡ ɜɑɖɚəɝɞɜɟɖɢɔɫɡ. 

Fig. 1.  MSCT. 

Ɍ - sagittal reconstruction, b  - coronal recons truction, c - coronal reconstruction, d  - axial reconstruction. Image 

proces sing for measuring the volume and defect area of the lower wall of the orbit and marking the borders of the 

defect on multiplanar reconstructions.  
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ɗɌɝɞɔ ɝɖɌəɔɜɚɎɌəɔɫ. Ȱɗɫ ɜɌɓɘɑɞɖɔ ɚɍɗɌɝɞɔ ɔɝ-

ɝɗɑɐɚɎɌəɔɫ Ɏɧɛɚɗəɫɗɔ ɞɚɛɚɏɜɌɘɘɟ. ȾɚɘɚɏɜɌ-

ɠɔɜɚɎɌəɔɑ əɌɣɔəɌɗɔ ɚɞ Ɏɑɜɡəɑɕ ɞɚɣɖɔ ɣɑɜɑɛɌ 

ɐɚ əɔɒəɑɕ ɏɜɌəɔɢɧ ɞɑɗɌ əɔɒəɑɕ ɣɑɗɪɝɞɔ. Ⱦɚ-

ɘɚɏɜɌɠɔɜɚɎɌəɔɑ ɗɔɢɑɎɚɏɚ ɝɖɑɗɑɞɌ ɛɜɚɎɚɐɔɗɔ Ɏ 

ɌɖɝɔɌɗɨəɚɕ ɛɗɚɝɖɚɝɞɔ ɝ ɞɚɗɥɔəɚɕ ɝɜɑɓɌ 0,5 ɘɘ 

ɝ ɛɜɔɘɑəɑəɔɑɘ ɜɑɖɚəɝɞɜɟɖɢɔɔ Ɏ ɖɚɝɞəɚɘ ɔ 

ɘɫɏɖɚɞɖɌəəɚɘ ɜɑɒɔɘɌɡ.      

ȸɑɞɚɐɔɖɌ ɚɢɑəɖɔ ɔ ɖɗɌɝɝɔɠɔɖɌɢɔɔ ɐɑ-

ɠɑɖɞɚɎ əɔɒəɑɕ ɝɞɑəɖɔ ɚɜɍɔɞɧ. 

Ȯ ɜɌɘɖɌɡ ɛɜɑɐɚɛɑɜɌɢɔɚəəɚɏɚ ɛɗɌəɔɜɚɎɌ-

əɔɫ ɝ ɢɑɗɨɪ ɚɛɞɔɘɔɓɌɢɔɔ ɞɌɖɞɔɖɔ ɗɑɣɑəɔɫ ɔ 

ɎɧɍɚɜɌ ɝɛɚɝɚɍɚɎ ɜɑɖɚəɝɞɜɟɖɢɔɔ ɝɞɑəɚɖ ɚɜɍɔɞɧ 

ɍɧɗɔ ɜɌɓɜɌɍɚɞɌəɧ ɖɜɔɞɑɜɔɔ ɚɢɑəɖɔ ɔ ɖɗɌɝɝɔ-

ɠɔɖɌɢɔɫ ɐɑɠɑɖɞɚɎ əɔɒəɑɕ ɝɞɑəɖɔ ɚɜɍɔɞɧ. 

Ȼɚɝɗɑ ɝɖɌəɔɜɚɎɌəɔɫ ȸȽȶȾ ɐɌəəɧɑ ɓɌɏɜɟ-

ɒɌɗɔɝɨ əɌ ɜɌɍɚɣɟɪ ɝɞɌəɢɔɪ òVitreaó, ɐɌɗɑɑ ɐɚ-

ɍɔɎɌɗɔɝɨ ɛɚɗəɚɕ ɝɔɘɘɑɞɜɔɣəɚɝɞɔ ɔɓɚɍɜɌɒɑəɔɕ 

Ɏ ɌɖɝɔɌɗɨəɚɕ, ɝɌɏɔɞɞɌɗɨəɚɕ ɔ ɖɚɜɚəɌɗɨəɚɕ 

ɛɗɚɝɖɚɝɞɫɡ ɔ Ɏɧɐɑɗɫɗɔ əɔɒəɪɪ ɝɞɑəɖɟ ɚɜɍɔɞɧ 

ɔ ɑɑ ɐɑɠɑɖɞ. ȻɜɚɎɚɐɔɗɔ ɚɍɦɬɘəɚɑ ɔɓɘɑɜɑəɔɑ 

ɐɑɠɑɖɞɌ əɔɒəɑɕ ɝɞɑəɖɔ ɚɜɍɔɞɧ, ɓɌɖɗɪɣɌɪɥɑɑ-

ɝɫ Ɏ ɘɌɜɖɔɜɚɎɖɑ ɖɚɝɞəɧɡ ɏɜɌəɔɢ ɐɑɠɑɖɞɌ Ɏɚ 

Ɏɝɑɡ ɘɟɗɨɞɔɛɗɌəɌɜəɧɡ ɜɑɖɚəɝɞɜɟɖɢɔɫɡ. Ⱥɍɦɬɘ 

ɐɑɠɑɖɞɌ ɛɜɑɐɝɞɌɎɗɫɗɝɫ Ɏ ɘɘ3. Ȼɚɝɗɑ ɘɌɜɖɔɜɚɎ-

ɖɔ ɏɜɌəɔɢ ɐɑɠɑɖɞɌ əɌ ɘɟɗɨɞɔɛɗɌəɌɜəɧɡ ɜɑɖɚə-

ɝɞɜɟɖɢɔɫɡ ɔ 3D ɘɚɐɑɗɫɡ ɚɞɚɍɜɌɒɌɗɌɝɨ ɠɚɜɘɌ ɔ 

ɗɚɖɌɗɔɓɌɢɔɫ ɐɑɠɑɖɞɌ ɛɚ ɚɞəɚɤɑəɔɪ ɖ əɔɒəɑɕ 

ɝɞɑəɖɑ ɚɜɍɔɞɧ (ɜɔɝ. 1).    

ȻɗɚɥɌɐɨ ɐɑɠɑɖɞɌ ɜɌɝɝɣɔɞɧɎɌɗɌɝɨ ɛɚ 

ɠɚɜɘɟɗɑ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɠɚɜɘɧ ɐɑɠɑɖɞɌ 

(ɖɜɟɏ, ɖɎɌɐɜɌɞ, ɩɗɗɔɛɝ, ɞɜɑɟɏɚɗɨəɔɖ ɔ ɞ.ɐ.). 

ȻɗɚɥɌɐɨ ɐɑɠɑɖɞɌ ɛɜɑɐɝɞɌɎɗɫɗɌɝɨ Ɏ ɘɘ2. 

 ȻɗɚɥɌɐɨ ɛɜɫɘɚɟɏɚɗɨəɔɖɌ: S=a*b 

 ȻɗɚɥɌɐɨ ɖɎɌɐɜɌɞɌ: S=H2 

 ȻɗɚɥɌɐɨ ɖɜɟɏɌ: S=ȏ r2 

 ȻɗɚɥɌɐɨ ɞɜɑɟɏɚɗɨəɔɖɌ: S=0,5a*h 

ȻɗɚɥɌɐɨ ɩɗɗɔɛɝɌ: S = ȏ*a* b  

 ȹɌ ɚɝəɚɎɌəɔɔ ɓəɌɣɑəɔɕ ɚɍɦɬɘɌ ɔ ɛɗɚɥɌ-

ɐɔ ɐɑɠɑɖɞɚɎ əɔɒəɑɕ ɝɞɑəɖɔ ɚɜɍɔɞɧ ɍɧɗɌ ɜɌɓ-

ɜɌɍɚɞɌəɌ ɖɗɌɝɝɔɠɔɖɌɢɔɫ ɐɑɠɑɖɞɚɎ (ɞɌɍɗ. 1).    

Ȼɚɝɗɑ ɔɓɘɑɜɑəɔɫ ɛɗɚɥɌɐɔ ɐɑɠɑɖɞɌ ɚɢɑəɔ-

ɎɌɗɔ ɗɚɖɌɗɔɓɌɢɔɪ ɐɑɠɑɖɞɌ ɛɚ ɚɞəɚɤɑəɔɪ ɖɚ 

Ɏɝɑɕ əɔɒəɑɕ ɝɞɑəɖɑ ɚɜɍɔɞɧ (ɗɌɞɑɜɌɗɨəɧɕ ɔɗɔ 

ɘɑɐɔɌɗɨəɧɕ ɚɞɐɑɗ ɝɞɑəɖɔ ɚɜɍɔɞɧ, ɓɌɐəɔɕ ɔɗɔ 

ɛɑɜɑɐəɔɕ ɚɞɐɑɗ ɝɞɑəɖɔ ɚɜɍɔɞɧ).       

 ȰɌɗɑɑ ɚɢɑəɔɎɌɗɔ ɚɞəɚɤɑəɔɑ ɛɚɝɞɞɜɌɎɘɌ-

ɞɔɣɑɝɖɚɏɚ ɐɑɠɑɖɞɌ ɖɚ Ɏɝɑɕ ɛɗɚɥɌɐɔ əɔɒəɑɕ 

ɝɞɑəɖɔ ɚɜɍɔɞɧ (Ɏ %).  

 Ȼɚ ɜɌɓɜɌɍɚɞɌəəɚɕ ɘɑɞɚɐɔɖɑ ɜɌɝɣɬɞɌ ɚɍɦ-

ɬɘɚɎ ɚɜɍɔɞ ɍɧɗ ɛɚɗɟɣɑə ɛɌɞɑəɞ çȽɛɚɝɚɍ ɎɧɍɚɜɌ 

ɞɌɖɞɔɖɔ ɗɑɣɑəɔɫ ɛɌɢɔɑəɞɚɎ ɝ ɐɑɠɑɖɞɚɘ əɔɒəɑɕ 

ɝɞɑəɖɔ ɚɜɍɔɞɧè (19) RU(11) 2 661 004(13) C1, 

11.07.2018 ȭɪɗ. ʈ 20.       

ȼɑɓɟɗɨɞɌɞɧ. 

ȸȽȶȾ ɛɚɓɎɚɗɔɗɌ ɎɧɫɎɔɞɨ ɛɚɎɜɑɒɐɑəɔɑ 

ɖɚɝɞəɧɡ ɝɞɜɟɖɞɟɜ ɝɜɑɐəɑɕ ɓɚəɧ ɗɔɢɌ ɟ Ɏɝɑɡ 107 

ɛɌɢɔɑəɞɚɎ (100%).  ȴɓɘɑəɑəɔɑ ɝɔɘɘɑɞɜɔɣəɚɝɞɔ, 

ɛɚɗɚɒɑəɔɫ ɔ ɠɚɜɘɧ ɞɜɌɎɘɔɜɚɎɌəəɚɕ ɚɜɍɔɞɧ 

ɚɛɜɑɐɑɗɫɗɔ ɎɔɓɟɌɗɨəɚ ɛɚ ɐɌəəɧɘ ȶȾ ɟ 35 ɛɌɢɔ-

ɑəɞɚɎ (33%). ȿ 2 ɛɌɢɔɑəɞɚɎ (2%) ɚɛɜɑɐɑɗɫɗɔ 

əɌɜɟɤɑəɔɑ ɝɔɘɘɑɞɜɔɣəɚɝɞɔ, ɛɚɗɚɒɑəɔɫ ɔ ɠɚɜ-

ɘɧ ɚɍɑɔɡ ɚɜɍɔɞ ɎɝɗɑɐɝɞɎɔɑ ɐɎɟɝɞɚɜɚəəɑɕ ɞɜɌɎ-

ɘɧ ɝɜɑɐəɑɕ ɓɚəɧ ɗɔɢɌ.   

Ȼɑɜɑɗɚɘɧ əɔɒəɑɕ ɝɞɑəɖɔ ɚɜɍɔɞɧ Ɏɝɞɜɑ-

ɞɔɗɔ ɟ ɍɚɗɨɤɔəɝɞɎɌ ɛɌɢɔɑəɞɚɎ (n=88; 82%). Ȼɑ-

ɜɑɗɚɘɧ ɗɌɞɑɜɌɗɨəɚɕ ɝɞɑəɖɔ ɚɜɍɔɞɧ Ɏɝɞɜɑɞɔɗɔ Ɏ 

59 ɝɗɟɣɌɫɡ (55%), ɘɑɐɔɌɗɨəɚɕ ɝɞɑəɖɔ ð 41 ɛɌɢɔ-

ɑəɞɌ (38%), Ɏɑɜɡəɑɕ ɝɞɑəɖɔ ð 21 ɛɌɢɔɑəɞɚɎ 

(19%). ȴɓɚɗɔɜɚɎɌəəɧɑ ɛɑɜɑɗɚɘɧ ɚɐəɚɕ ɝɞɑəɖɔ 

ɚɜɍɔɞɧ ɚɞɘɑɞɔɗɔ ɟ 33 ɛɌɢɔɑəɞɚɎ (31%), ɐɎɟɡ 

ɝɞɑəɚɖ ɚɜɍɔɞɧ ð Ɏ 27 ɝɗɟɣɌɫɡ (25%), ɞɜɑɡ ɝɞɑəɚɖ 

ɚɜɍɔɞɧ ð Ɏ 22 ɝɗɟɣɌɫɡ (20%) ɔ ɛɑɜɑɗɚɘɧ Ɏɝɑɡ 

ɝɞɑəɚɖ ɚɜɍɔɞɧ ɚɛɜɑɐɑɗɫɗɔ ɟ 7 ɛɌɢɔɑəɞɚɎ (6%) 

(ɜɔɝ. 2).   

ȾɚɞɌɗɨəɧɑ ɛɑɜɑɗɚɘɧ əɔɒəɑɕ ɝɞɑəɖɔ ɚɜɍɔ-

ɞɧ Ɏɝɞɜɑɞɔɗɔ ɟ 20 ɛɌɢɔɑəɞɚɎ (19%). Ȯ ɚɝɞɌɗɨ-

əɧɡ ɝɗɟɣɌɫɡ (n=87, 81%) ɗɚɖɌɗɔɓɌɢɔɫ ɛɑɜɑɗɚɘɚɎ 

Ɏ ɚɍɗɌɝɞɔ əɔɒəɑɕ ɝɞɑəɖɔ ɚɜɍɔɞɧ ɜɌɝɛɜɑɐɑɗɔ-

ɗɌɝɨ ɝɗɑɐɟɪɥɔɘ ɚɍɜɌɓɚɘ (ɜɔɝ. 3, 4).   

ȾɜɌɎɘɌɞɔɣɑɝɖɔɑ ɛɚɎɜɑɒɐɑəɔɫ ɎɌɒəɧɡ 

ɌəɌɞɚɘɔɣɑɝɖɔɡ ɖɚɝɞəɧɡ ɝɞɜɟɖɞɟɜ ɚɜɍɔɞɧ ɜɌɝ-

ɛɜɑɐɑɗɔɗɔ ɝɗɑɐɟɪɥɔɘ ɚɍɜɌɓɚɘ: 

Å ɎɑɜɡɟɤɖɌ ɚɜɍɔɞɧ ð 12 ɛɌɢɔɑəɞɚɎ (11%), 

Å ɛɚɐɏɗɌɓəɔɣəɧɕ ɖɌəɌɗ ð 65 ɛɌɢɔɑəɞɚɎ 

(61%),  

Å əɚɝɚ-ɝɗɬɓəɧɕ ɖɌəɌɗ ð 22 ɛɌɢɔɑəɞɌ (20%), 

ȿ 43 ɛɌɢɔɑəɞɚɎ (40%) ɚɞɘɑɞɔɗɔ ɛɜɔɓəɌɖɔ 

ɎəɟɞɜɔɚɜɍɔɞɌɗɨəɚɕ ɩɘɠɔɓɑɘɧ.   

 Ȯ ɜɌɘɖɌɡ ɛɜɑɐɚɛɑɜɌɢɔɚəəɚɏɚ ɛɗɌəɔɜɚ-

ɎɌəɔɫ ɝ ɢɑɗɨɪ ɚɛɞɔɘɔɓɌɢɔɔ ɞɌɖɞɔɖɔ ɗɑɣɑəɔɫ ɔ 

ɎɧɍɚɜɌ ɝɛɚɝɚɍɚɎ ɜɑɖɚəɝɞɜɟɖɢɔɔ ɝɞɑəɚɖ  ɚɜɍɔɞɧ  

ȾɌɍɗɔɢɌ ʈ1. ȼɌɝɛɜɑɐɑɗɑəɔɑ ɐɑɠɑɖɞɚɎ əɔɒəɑɕ ɝɞɑəɖɔ ɚɜɍɔɞɧ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ  

ɛɗɚɥɌɐɔ ɔ ɚɍɦɬɘɌ. 

ʊʠʧ ʜʝʬʝʢʪʘ ʥʠʞʥʝʡ ʩʪʝʥʢʠ 

ʦʨʙʠʪʳ 

ɿʥʘʯʝʥʠʝ ʧʣʦʱʘʜʠ ʜʝʬʝʢʪʘ ʥʠʞʥʝʡ 

ʩʪʝʥʢʠ ʦʨʙʠʪʳ 

ɿʥʘʯʝʥʠʝ ʦʙʲʸʤʘ ʜʝʬʝʢʪʘ ʥʠʞʥʝʡ 

ʩʪʝʥʢʠ ʦʨʙʠʪʳ 

ʄʘʣʳʡ ʜʦ 54 ʤʤ
2 
ʚʢʣʶʯʠʪʝʣʴʥʦ ʜʦ 105 ʤʤ

3
 ʚʢʣʶʯʠʪʝʣʴʥʦ 

ʉʨʝʜʥʠʡ ʦʪ 54 ʤʤ
2
 ʜʦ 117,2 ʤʤ

2
 ʦʪ 105 ʤʤ

3
 ʜʦ 201,4 ʤʤ

3
 

ɹʦʣʴʰʦʡ ʠʣʠ ʪʦʪʘʣʥɹʳʡ 117,3 ʤʤ
2
 ʠ ʙʦʣʝʝ  201,5 ʤʤ

3
 ʠ ʙʦʣʝʝ 
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ɍɧɗ ɛɜɚɔɓɎɑɐɑə ɌəɌɗɔɓ ɐɌəəɧɡ ȸȽȶȾ Ɏɝɑɡ ɛɌ-

ɢɔɑəɞɚɎ (n=107; 100%) ɝɚɏɗɌɝəɚ ɜɌɓɜɌɍɚɞɌəəɧɘ 

ɖɜɔɞɑɜɔɫɘ ɚɢɑəɖɔ, ɔ ɖɗɌɝɝɔɠɔɖɌɢɔɫ ɐɑɠɑɖɞɚɎ 

əɔɒəɑɕ ɝɞɑəɖɔ ɚɜɍɔɞɧ. ȹɌ ɚɝəɚɎɌəɔɔ ɛɚɗɟɣɑə-

əɧɡ ɐɌəəɧɡ ɍɧɗɔ ɚɛɜɑɐɑɗɑəɧ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɑ 

ɛɚɖɌɓɌɞɑɗɔ ɝɚɏɗɌɝəɚ ɜɌɓɜɌɍɚɞɌəəɚɘɟ Ɍɗɏɚɜɔɞɘɟ, 

əɑɚɍɡɚɐɔɘɧɑ ɐɗɫ ɎɧɍɚɜɌ ɞɌɖɞɔɖɔ ɗɑɣɑəɔɫ: ɞɔɛ 

ɐɑɠɑɖɞɌ əɔɒəɑɕ ɝɞɑəɖɔ ɚɜɍɔɞɧ, ɗɚɖɌɗɔɓɌɢɔɫ 

ɐɑɠɑɖɞɌ ɛɚ ɚɞəɚɤɑəɔɪ ɖ ɝɞɑəɖɑ ɚɜɍɔɞɧ ɔ ɚɞ-

əɚɤɑəɔɑ ɛɗɚɥɌɐɔ ɛɚɝɞɞɜɌɎɘɌɞɔɣɑɝɖɚɏɚ ɐɑɠɑɖ-

ɞɌ ɖɚ Ɏɝɑɕ ɛɗɚɥɌɐɔ əɔɒəɑɕ ɝɞɑəɖɔ ɚɜɍɔɞɧ (Ɏ 

%).      

 Ⱦɔɛ ɐɑɠɑɖɞɌ əɔɒəɑɕ ɝɞɑəɖɔ ɚɜɍɔ-

ɞɧ.  

 Ⱦɔɛ ɐɑɠɑɖɞɌ ɍɧɗ ɚɛɜɑɐɑɗɑə əɌ ɚɝəɚɎɌ-

əɔɔ ɜɌɓɜɌɍɚɞɌəəɚɕ ɖɗɌɝɝɔɠɔɖɌɢɔɔ, ɟɣɔɞɧɎɌ-

ɪɥɑɕ ɓəɌɣɑəɔɫ ɚɍɦɬɘɚɎ ɔ ɛɗɚɥɌɐɑɕ ɐɑɠɑɖɞɚɎ 

əɔɒəɑɕ ɝɞɑəɖɔ ɚɜɍɔɞɧ (ɜɔɝ. 5).     

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɘɌɗɧɕ ɐɑɠɑɖɞ əɔɒəɑɕ 

ɝɞɑəɖɔ ɚɜɍɔɞɧ ɚɛɜɑɐɑɗɫɗɝɫ ɟ 18 ɛɌɢɔɑəɞɚɎ 

(17%), ɝɜɑɐəɔɕ ð ɟ 31 ɛɌɢɔɑəɞɌ (29%), ɍɚɗɨɤɚɕ 

ð ɟ 38 ɛɌɢɔɑəɞɚɎ (35%), ɞɚɞɌɗɨəɧɕ ð ɟ 20 ɛɌɢɔ-

ɑəɞɚɎ (19%). ȿ ɛɌɢɔɑəɞɚɎ ɝ ɔɓɚɗɔɜɚɎɌəəɧɘɔ 

ɛɚɎɜɑɒɐɑəɔɫɘɔ əɔɒəɑɕ ɝɞɑəɖɔ ɚɜɍɔɞɧ ɣɌɥɑ 

Ɏɝɑɏɚ ɎɧɫɎɗɫɗɔ ɘɌɗɧɕ ɐɑɠɑɖɞ ɝɞɑəɖɔ, Ɍ Ɏ ɏɜɟɛ-

ɛɑ ɝ ɘəɚɒɑɝɞɎɑəəɧɘɔ ɛɚɎɜɑɒɐɑəɔɫɘɔ ɝɜɑɐəɑɕ 

ɓɚəɧ ɗɔɢɌ ɣɌɥɑ Ɏɝɑɏɚ ɚɛɜɑɐɑɗɫɗɔ ɍɚɗɨɤɔɑ ɔ 

ɞɚɞɌɗɨəɧɑ ɐɑɠɑɖɞɧ əɔɒəɑɕ ɝɞɑəɖɔ ɚɜɍɔɞɧ.     

  ȷɚɖɌɗɔɓɌɢɔɫ ɐɑɠɑɖɞɌ ɛɚ ɚɞəɚɤɑəɔɪ 

ɖ ɝɞɑəɖɑ ɚɜɍɔɞɧ.  

ȴɓ 107 ɛɌɢɔɑəɞɚɎ (100%) ɟ 18 ɛɌɢɔɑəɞɚɎ 

(16,8%) ɎɧɫɎɔɗɔ ɛɑɜɑɐəɪɪ ɗɚɖɌɗɔɓɌɢɔɪ ɐɑ-

ɠɑɖɞɌ, ɟ 15 (14%) ð ɘɑɐɔɌɗɨəɧɑ ɚɞɐɑɗɧ, ɢɑə-

ɞɜɌɗɨəɧɑ ɚɞɐɑɗɧ ð ɟ 24 (22,4%), ɗɌɞɑɜɌɗɨəɧɑ 

ɚɞɐɑɗɧ ð ɟ 10 (9,3%), ɓɌɐəɔɑ ɚɞɐɑɗɧ ð ɟ 20 

(18,7%), ɞɚɞɌɗɨəɧɑ ɐɑɠɑɖɞɧ ɚɞɘɑɣɌɗɔ ɟ 20 ɛɌ-

ɢɔɑəɞɚɎ (18,7%).    

Ⱥɞəɚɤɑəɔɑ ɛɗɚɥɌɐɔ ɛɚɝɞɞɜɌɎɘɌɞɔɣɑɝɖɚɏɚ 

ɐɑɠɑɖɞɌ ɖɚ Ɏɝɑɕ ɛɗɚɥɌɐɔ əɔɒəɑɕ ɝɞɑəɖɔ ɚɜɍɔ-

ɞɧ (Ɏ %).      

  ȴɓ 107 ɛɌɢɔɑəɞɚɎ (100%) ɟ 19 ɛɌɢɔɑə-

ɞɚɎ (18%) ɝɚɚɞəɚɤɑəɔɑ ɐɑɠɑɖɞɌ ɚɜɍɔɞɧ ɖɚ Ɏɝɑɕ 

ɝɞɑəɖɑ ɚɜɍɔɞɧ ɍɧɗɚ ɘɑəɑɑ 6,65%. ȿ ɍɚɗɨɤɔə-

ɝɞɎɌ ɛɌɢɔɑəɞɚɎ (n=88; 82%) ɝɚɚɞəɚɤɑəɔɑ ɐɑ-

ɠɑɖɞɌ ɚɜɍɔɞɧ ɖɚ Ɏɝɑɕ ɝɞɑəɖɑ ɚɜɍɔɞɧ ɍɧɗɚ ɍɚɗɑɑ 

6,65%.   

Ⱥɍɝɟɒɐɑəɔɑ.  

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ȸȽȶȾ ɫɎɗɫɑɞɝɫ ɘɑɞɚɐɚɘ 

ɎɧɍɚɜɌ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɞɜɌɎɘɌɘɔ ɝɞɜɟɖɞɟɜ ɝɜɑɐ-

əɑɕ ɓɚəɧ ɗɔɢɌ əɌ ɐɚɚɛɑɜɌɢɔɚəəɚɘ ɩɞɌɛɑ ɔ ɔɘɑ-

ɑɞ Ɏɧɝɚɖɟɪ ɐɔɌɏəɚɝɞɔɣɑɝɖɟɪ ɩɠɠɑɖɞɔɎəɚɝɞɨ.           

ȶɜɌɕəɑ ɎɌɒəɧɘ Ɏɚɛɜɚɝɚɘ ɫɎɗɫɑɞɝɫ ɛɗɌ-

əɔɜɚɎɌəɔɑ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ, ɞɌɖ ɖɌɖ əɑ-

ɟɐɚɎɗɑɞɎɚɜɔɞɑɗɨəɚ ɎɧɛɚɗəɑəəɌɫ ɜɑɖɚəɝɞɜɟɖɢɔɫ 

ɘɚɒɑɞ ɛɜɔɎɑɝɞɔ ɖ ɚɏɜɌəɔɣɑəɔɪ ɜɌɍɚɞɧ ɏɗɌɓɚ-

ɐɎɔɏɌɞɑɗɨəɚɏɚ ɌɛɛɌɜɌɞɌ, əɌɜɟɤɑəɔɪ ɩɝɞɑɞɔɖɔ 

ɗɔɢɌ ɔ ɜɌɓɎɔɞɔɪ ɛɚɝɞɞɜɌɎɘɌɞɔɣɑɝɖɔɡ ɐɑɠɚɜ-

ɘɌɢɔɕ. Ȯəɑɐɜɑəɔɑ əɚɎɧɡ ɎɧɝɚɖɚɔəɠɚɜɘɌɞɔɎ-

əɧɡ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɡ ɘɑɞɚɐɔɖ ɛɚɓɎɚɗɫɑɞ ɝɎɚɑ-

Ɏɜɑɘɑəəɚ ɔ ɞɚɣəɚ ɐɔɌɏəɚɝɞɔɜɚɎɌɞɨ ɛɚɎɜɑɒɐɑ-

əɔɫ ɚɜɍɔɞɧ, ɝɟɥɑɝɞɎɑəəɚ ɝɚɖɜɌɞɔɞɨ Ɏɜɑɘɫ ɝɖɌ-

əɔɜɚɎɌəɔɫ ɔ ɗɟɣɑɎɟɪ əɌɏɜɟɓɖɟ, Ɍ ɞɌɖɒɑ ɛɚɗəɚ-

ɢɑəəɚ ɚɝɟɥɑɝɞɎɔɞɨ ɜɑɖɚəɝɞɜɟɖɢɔɪ ɚɜɍɔɞɧ.  

 ȹɑɝɘɚɞɜɫ əɌ ɘəɚɒɑɝɞɎɚ ɝɛɚɝɚɍɚɎ ɚɢɑəɖɔ 

ɐɑɠɑɖɞɚɎ əɔɒəɑɕ ɝɞɑəɖɔ ɚɜɍɔɞɧ, əɌ ɐɌəəɧɕ 

ɘɚɘɑəɞ əɑ ɝɟɥɑɝɞɎɟɑɞ ɖɌɖ ɑɐɔəɚɏɚ ɛɚɐɡɚɐɌ ɖ 

ɚɢɑəɖɑ ɐɑɠɑɖɞɚɎ, ɖ ɛɌɜɌɘɑɞɜɌɘ ɔɓɘɑɜɑəɔɫ ɐɑ-

ɠɑɖɞɚɎ,  ɞɌɖ  ɔ  əɑ  ɝɟɥɑɝɞɎɟɑɞ  ɖɗɌɝɝɔɠɔɖɌɢɔɔ  

 

ȼɔɝ. 2 (Fig. 2) 

 

ȼɔɝ. 3 (Fig. 3) 

ȼɔɝ. 2.   ȰɔɌɏɜɌɘɘɌ. 

ɃɌɝɞɚɞɌ ɛɚɎɜɑɒɐɑəɔɕ ɝɞɑəɚɖ ɚɜɍɔɞɧ ɛɚ ɐɌəəɧɘ 

ȸȽȶȾ(n=107; 100%). 

Fig. 2.  Diagram.  

The frequency of damage to the walls of the orbit a c-

cording to MSCT (n = 107; 100%).  

ȼɔɝ. 3.   ȽɡɑɘɌ. 

ȼɌɝɛɜɑɐɑɗɑəɔɑ ɛɌɢɔɑəɞɚɎ ɛɚ ɗɚɖɌɗɔɓɌɢɔɔ ɛɑɜɑɗɚɘɚɎ 

əɔɒəɑɕ ɝɞɑəɖɔ ɚɜɍɔɞɧ ɛɚ ɐɌəəɧɘ ȸȽȶȾ (n=107; 

100%).  

Fig. 3.  Scheme.  

The distribution of patients by localization of fractures 

of the inferior orbital wall ac cording to MSCT (n = 107; 

100%).   
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ɐɑɠɑɖɞɚɎ əɔɒəɑɕ ɝɞɑəɖɔ ɚɜɍɔɞɧ, ɔ ɖɚɜɜɑɗɫɢɔɔ 

ɘɑɒɐɟ ɚɍɦɬɘɚɘ ɔ ɛɗɚɥɌɐɨɪ ɐɑɠɑɖɞɚɎ ɔ ɛɜɑɐ-

ɚɛɑɜɌɢɔɚəəɧɘ Ɏɧɍɚɜɚɘ ɔɘɛɗɌəɞɌɞɚɎ.       

Ȱɗɫ ɎɧɍɚɜɌ ɞɌɖɞɔɖɔ ɗɑɣɑəɔɫ ɛɌɢɔɑəɞɚɎ ɝ 

ɐɑɠɑɖɞɌɘɔ əɔɒəɑɕ ɝɞɑəɖɔ ɚɜɍɔɞɧ ɖɜɌɕəɑ ɎɌɒ-

əɚɕ ɫɎɗɫɑɞɝɫ ɖɚɘɛɗɑɖɝəɌɫ ɐɔɌɏəɚɝɞɔɖɌ ɞɌɖɔɡ 

ɛɚɎɜɑɒɐɑəɔɕ, ɖɚɞɚɜɌɫ ɎɖɗɪɣɌɑɞ Ɏ ɝɑɍɫ ɚɍɦɬɘ-

əɚɑ ɔɓɘɑɜɑəɔɑ ɐɑɠɑɖɞɚɎ, ɣɞɚ ɫɎɗɫɑɞɝɫ ɛɜɔəɢɔ-

ɛɔɌɗɨəɚ əɚɎɧɘ ɛɚɐɡɚɐɚɘ Ɏ ɔɓɘɑɜɑəɔɔ ɐɑɠɑɖ-

ɞɚɎ Ɏ ɚɞɗɔɣɔɑ ɚɞ ɗɔəɑɕəɚɏɚ ɔɓɘɑɜɑəɔɫ, ɔ ɛɚɓɎɚ-

ɗɫɑɞ ɐɚɍɔɞɨɝɫ ɞɚɣəɚɏɚ ɔ ɖɚɜɜɑɖɞəɚɏɚ Ɏɖɗɪɣɑəɔɫ 

Ɏɝɑɡ ɏɜɌəɔɢ ɐɑɠɑɖɞɌ Ɏ ɓɚəɟ ɔəɞɑɜɑɝɌ. Ȯɝɗɑɐ-

ɝɞɎɔɑ ɩɞɚɏɚ ɓəɌɣɑəɔɫ ɜɌɓɘɑɜɚɎ, ɛɗɚɥɌɐɔ ɔ ɚɍɦ-

ɬɘɌ ɐɑɠɑɖɞɌ ɍɗɔɓɖɔ ɖ ɔɝɞɔəəɧɘ, ɣɞɚ ɛɚɓɎɚɗɫɑɞ 

ɛɜɚɎɑɝɞɔ əɌɔɍɚɗɑɑ ɖɚɜɜɑɖɞəɧɕ ɛɚɐɍɚɜ ɔɘɛɗɌə-

ɞɌɞɚɎ ɐɗɫ ɛɚɗəɚɏɚ ɓɌɖɜɧɞɔɫ ɐɑɠɑɖɞɌ əɔɒəɑɕ 

ɝɞɑəɖɔ ɚɜɍɔɞɧ. Ⱥɛɜɑɐɑɗɑəɔɑ ɗɚɖɌɗɔɓɌɢɔɔ ɐɑ-

ɠɑɖɞɌ əɌɛɜɫɘɟɪ Ɏɗɔɫɑɞ əɌ ɞɌɖɞɔɖɟ Ɏɑɐɑəɔɫ 

ɛɌɢɔɑəɞɌ: Ɏ ɝɗɟɣɌɑ ɗɚɖɌɗɔɓɌɢɔɔ ɐɑɠɑɖɞɌ Ɏ 

əɌɔɘɑəɑɑ ɛɜɚɣəɚɘ ɚɞɐɑɗɑ əɔɒəɑɕ ɝɞɑəɖɔ ɚɜɍɔ-

ɞɧ ð ɓɌɐəɑ-ɘɑɐɔɌɗɨəɚɘ, ɜɔɝɖ ɜɌɓɎɔɞɔɫ ɩəɚɠ-

ɞɌɗɨɘɌ ɟɎɑɗɔɣɔɎɌɑɞɝɫ ɔ ɛɜɚɏəɚɓ ɛɌɢɔɑəɞɌ 

ɟɡɟɐɤɌɑɞɝɫ, Ɏ ɝɗɟɣɌɑ ɗɚɖɌɗɔɓɌɢɔɔ ɐɑɠɑɖɞɌ Ɏ 

ɍɚɗɑɑ ɛɜɚɣəɚɘ ɚɞɐɑɗɑ ð ɛɑɜɑɐəɑ-ɗɌɞɑɜɌɗɨəɚɘ, 

ɜɔɝɖ ɩəɚɠɞɌɗɨɘɌ əɑɎɧɝɚɖ ɔ ɛɜɚɏəɚɓ ɛɌɢɔɑəɞɌ 

ɟɗɟɣɤɌɑɞɝɫ. Ⱥɞɗɔɣɔɞɑɗɨəɚɕ  ɚɝɚɍɑəəɚɝɞɨɪ  ɜɌɓ- 

 

ȼɔɝ. 4 Ɍ (Fig. 4 Ɍ) 

 

ȼɔɝ. 4 ɍ (Fig. 4 b) 

 

ȼɔɝ. 4 Ɏ (Fig. 4 ɝ) 

 

ȼɔɝ. 4 ɏ (Fig. 4 d) 

ȼɔɝ. 4.    ȸȽȶȾ, ɖɚɜɚəɌɗɨəɧɑ ɛɗɚɝɖɚɝɞɔ. 

Ɍ ð ɛɑɜɑɗɚɘ ɢɑəɞɜɌɗɨəɚɏɚ ɚɞɐɑɗɌ əɔɒəɑɕ ɝɞɑəɖɔ ɛɜɌɎɚɕ ɚɜɍɔɞɧ (ɝɞɜɑɗɖɌ), ɍ ð ɛɑɜɑɗɚɘ ɘɑɐɔɌɗɨəɚɏɚ ɚɞɐɑɗɌ 

əɔɒəɑɕ ɝɞɑəɖɔ ɛɜɌɎɚɕ ɚɜɍɔɞɧ (ɝɞɜɑɗɖɌ), Ɏ ð ɛɑɜɑɗɚɘ əɔɒəɑɕ ɝɞɑəɖɔ ɛɜɌɎɚɕ ɚɜɍɔɞɧ Ɏ ɚɍɗɌɝɞɔ ɝɞɑəɚɖ ɛɚɐ-

ɏɗɌɓəɔɣəɚɏɚ ɖɌəɌɗɌ (ɝɞɜɑɗɖɌ), ɏ ð ɞɚɞɌɗɨəɧɕ ɛɑɜɑɗɚɘ əɔɒəɑɕ ɝɞɑəɖɔ ɗɑɎɚɕ ɚɜɍɔɞɧ (ɝɞɜɑɗɖɌ). 

Fig. 4.   MSCT, coronal planes.  

a - fracture of the central part of the inferior orbital wall (arrow), b  - fracture of the medial section of the inferior 

orbital wall (arrow),  c - fracture of the lower wall of the right orbit in the region of the infraorbital canal walls (a r-

row), d  - total fracture of the left inferior orbital wall (arrow).  



   RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY  

 

  | www.rejr.ru | REJR. 2019; 9 (2):47-54       DOI:10.21569/2222-7415-2019-9-2-47-54            ʉʪʨʘʥʠʮʘ  53 
  

ɜɌɍɚɞɌəəɚɕ əɌɘɔ ɖɚɘɛɗɑɖɝəɚɕ ɚɢɑəɖɔ ɐɑɠɑɖ-

ɞɚɎ əɔɒəɑɕ ɝɞɑəɖɔ ɚɜɍɔɞɧ ɫɎɗɫɑɞɝɫ ɟɣɑɞ ɌəɌ-

ɞɚɘɔɣɑɝɖɔɡ ɎɌɜɔɌɢɔɕ ɝɞɜɚɑəɔɫ əɔɒəɑɕ ɝɞɑəɖɔ 

ɚɜɍɔɞɧ, ɗɚɖɌɗɨəɧɡ ɔɓɚɏəɟɞɚɝɞɑɕ ɝɞɑəɖɔ, ɞɚɗ-

ɥɔəɧ ɝɞɑəɖɔ ɚɜɍɔɞɧ ɔ ɤɔɜɔəɧ ɛɚɐɏɗɌɓəɔɣəɚɏɚ 

ɖɌəɌɗɌ. Ȯ ɜɌɘɖɌɡ əɌɤɑɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ Ɏɛɑɜ-

Ɏɧɑ ɍɧɗɌ ɜɌɓɜɌɍɚɞɌəɌ ɖɗɌɝɝɔɠɔɖɌɢɔɫ ɐɑɠɑɖ-

ɞɚɎ əɔɒəɑɕ ɝɞɑəɖɔ ɚɜɍɔɞɧ əɌ ɚɝəɚɎɌəɔɔ ɔɡ 

ɚɍɦɬɘɌ ɔ ɛɗɚɥɌɐɔ, ɣɞɚ əɑ ɍɧɗɚ ɛɜɑɐɝɞɌɎɗɑəɚ 

ɜɌəɑɑ.     

ȳɌɖɗɪɣɑəɔɑ.  

ȸȽȶȾ ɫɎɗɫɑɞɝɫ ɘɑɞɚɐɚɘ ɎɧɍɚɜɌ ɚɍɝɗɑɐɚ-

ɎɌəɔɫ ɛɌɢɔɑəɞɚɎ ɝ ɞɜɌɎɘɌɘɔ ɝɜɑɐəɑɕ ɓɚəɧ ɗɔ-

ɢɌ. ȼɌɓɜɌɍɚɞɌəəɌɫ ɘɑɞɚɐɔɖɌ ɚɢɑəɖɔ ɐɑɠɑɖɞɚɎ 

əɔɒəɑɕ ɝɞɑəɖɔ ɚɜɍɔɞɧ ɛɚɓɎɚɗɫɑɞ ɛɚɗɟɣɔɞɨ ɐɚ-

ɛɚɗəɔɞɑɗɨəɟɪ ɐɔɌɏəɚɝɞɔɣɑɝɖɟɪ ɔəɠɚɜɘɌɢɔɪ ɚ 

ɝɚɝɞɚɫəɔɔ əɔɒəɑɕ ɝɞɑəɖɔ ɚɜɍɔɞɧ, ɖɗɌɝɝɔɠɔ-

ɢɔɜɚɎɌɞɨ ɐɑɠɑɖɞɧ ɚɜɍɔɞɌɗɨəɚɕ ɝɞɑəɖɔ ɔ ɛɜɚɎɑ-

ɝɞɔ ɛɑɜɝɚəɌɗɔɓɔɜɚɎɌəəɧɕ ɛɚɐɡɚɐ ɖ ɛɜɑɐɚɛɑɜɌ-

ɢɔɚəəɚɘɟ ɛɗɌəɔɜɚɎɌəɔɪ ɟ ɖɌɒɐɚɏɚ ɛɌɢɔɑəɞɌ ɝ 

ɞɜɌɎɘɚɕ ɚɜɍɔɞɧ. 

ȴɝɞɚɣəɔɖ ɠɔəɌəɝɔɜɚɎɌəɔɫ ɔ  ɖɚəɠɗɔɖɞ 

ɔəɞɑɜɑɝɚɎ. 

ȬɎɞɚɜɧ ɐɌəəɚɕ ɝɞɌɞɨɔ ɛɚɐɞɎɑɜɐɔɗɔ ɚɞɝɟɞ-

ɝɞɎɔɑ ɠɔəɌəɝɚɎɚɕ ɛɚɐɐɑɜɒɖɔ ɔɝɝɗɑɐɚɎɌəɔɫ ɔ 

ɖɚəɠɗɔɖɞɌ ɔəɞɑɜɑɝɚɎ, ɚ ɖɚɞɚɜɧɡ əɑɚɍɡɚɐɔɘɚ 

ɝɚɚɍɥɔɞɨ.

Ƚɛɔɝɚɖ ɗɔɞɑɜɌɞɟɜɧ: 

1. Road traffic injuries. Fact sheet NÁ358. Updated October 

2015. Available at: 

http://www.who.int/mediacentre/factsheets/fs358/ru/  

2. ȰɟɍɜɚɎɔə ȸ.Ƚ., ȶɚɛɑɢɖɔɕ ȴ.Ƚ., Ȼɚɗɟəɔə Ȯ.Ƚ. ȸɑɐɔɖɚ-

ɝɚɢɔɌɗɨəɌɫ ɡɌɜɌɖɞɑɜɔɝɞɔɖɌ ɍɚɗɨəɧɡ ɝ ɛɚɎɜɑɒɐɑəɔɫɘɔ 

ɣɑɗɪɝɞəɚ-ɗɔɢɑɎɚɕ ɚɍɗɌɝɞɔ. ȸɚɝɖɎɌ. Ȯɑɝɞəɔɖ ȼɚɝ-

ɓɐɜɌɎəɌɐɓɚɜɌ. 2013; 2: 46-48.  

3. ȽɑɜɚɎɌ ȹ.Ƚ. ȷɟɣɑɎɌɫ ɐɔɌɏəɚɝɞɔɖɌ ɝɚɣɑɞɌəəɧɡ ɛɚɎɜɑɒɐɑ-

əɔɕ ɖɚɝɞɑɕ ɗɔɢɑɎɚɏɚ ɣɑɜɑɛɌ ɔ ɝɞɜɟɖɞɟɜ ɚɜɍɔɞɧ. ȶɌəɐ. 

Ȱɔɝɝ. 14.00.19/ȽɑɜɚɎɌ ȹɌɞɌɗɨɫ ȽɑɜɏɑɑɎəɌ. ȸ., 2006. 130ɝ.  

4. ȰɌɎɧɐɚɎ Ȱ.Ȯ., ȷɑɎɣɑəɖɚ Ⱥ.Ȯ., ȸɔɡɌɕɗɪɖɚɎ Ȯ.ȸ ȼɑɖɚə-

ɝɞɜɟɖɞɔɎəɌɫ ɡɔɜɟɜɏɔɫ ɛɚɝɞɞɜɌɎɘɌɞɔɣɑɝɖɔɡ ɐɑɠɑɖɞɚɎ ɔ 

ɐɑɠɚɜɘɌɢɔɕ ɏɗɌɓəɔɢɧ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɔəɞɜɌɚɛɑɜɌɢɔɚə-

əɚɕ ɍɑɓɜɌɘəɚɕ əɌɎɔɏɌɢɔɔ. Ȯɑɝɞəɔɖ ɚɠɞɌɗɨɘɚɗɚɏɔɔ. 2014; 

130 (2): 20 -26.   

5. Kolk A, Pautke C, Schott V, Ventrella E, Wiener E, Ploder O, et 

al. Secondary post -traumatic enophthalmos: high -resoluti on 

magnetic resonance imaging compared with multislice computed 

tomography in postoperative orbital volume measurement. J 

Oral Maxillofac Surg. 2007; 65: 1926 ð34.  

6. ȻɌɎɗɚɎɌ Ⱥ.Ɋ., ȽɑɜɚɎɌ ȹ.Ƚ., ȰɌɎɧɐɚɎ Ȱ.Ȯ., Ȼɑɜɔɣ ȭ. ȸɑɞɚ-

ɐɔɖɌ ɚɢɑəɖɔ ɚɍɦɬɘɚɎ ɚɜɍɔɞ ɛɚ ɐɌəəɧɘ ȸȽȶȾ ɟ ɛɌɢɔɑəɞɚɎ ɝ 

ɞɜɌɎɘɚɕ ɝɜɑɐəɑɕ ɓɚəɧ ɗɔɢɌ. ȼɚɝɝɔɕɝɖɔɕ ɩɗɑɖɞɜɚəəɧɕ ɒɟɜ-

əɌɗ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ. 2018; 8 (1): 29 -39.  

7. Nastri A.L., Gurney B. Current concepts in midface fracture 

management. Curr Opin Otolaryngol Head Neck Surg. 2016; 24 

(4): 368 -75. doi:  10.1097/MOO.0000000000000267.  

8. ȶɚɍɓɑɎɌ ȴ.Ȯ. Ⱥɝɚɍɑəəɚɝɞɔ ɐɔɌɏəɚɝɞɔɖɔ ɔ ɛɗɌəɔɜɚɎɌəɔɫ 

ɗɑɣɑəɔɫ ɛɌɢɔɑəɞɚɎ ɝ ɛɚɝɞɞɜɌɎɘɌɞɔɣɑɝɖɔɘɔ ɐɑɠɑɖɞɌɘɔ ɔ 

ɐɑɠɚɜɘɌɢɔɫɘɔ ɝɜɑɐəɑɕ ɓɚəɧ ɗɔɢɌ. ȬɎɞɚɜ. ȶɌəɐ. ɐɔɝ. 

ȸɚɝɖɎɌ, 2013. 25 ɝ.  

9. ȹɔɖɚɗɌɑəɖɚ Ȯ.Ȼ., ȬɝɞɌɡɚɎ Ɋ.Ƚ. ȺɜɍɔɞɌɗɨəɧɑ ɛɑɜɑɗɚɘɧ: 

ɜɟɖɚɎɚɐɝɞɎɚ ɐɗɫ ɎɜɌɣɑɕ. Ƚɛɍ.:ɉɖɚ-Ȯɑɖɞɚɜ, 2012. 436 ɝ.   

10. Andrew J. Sidebottom The TN Chawla Lecture e The current 

management of midfacial trauma. Journal of oral biology and 

craniofacial research. 2013; 1 2 0 e1 2 2.  

11. Harald Essig, Lars Dres sel, Majeed Rana, Madiha Rana, 

Horst Kokemueller, Martin Ruecker and Nils -Claudius Gellrich. 

Precision of posttraumatic primary orbital reconstruction using 

individually bent titanium mesh with and without navigation: a 

retrospective study. Head & Face Med icine. 2013, 9: 18.  

12. Maximilian Eberhard Hermann Wagner, J¿rgen Thomas 

Lichtenstein, Marcel Winkelmann, Hoen -oh Shin, Nils -Claudius 

Gellrich, Harald Essig Development and first clinical application 

of automated virtual reconstruction of unilateral midfa ce defects. 

Journal of Cranio -Maxillo -Facial Surgery. 2015; 43: 1340e1347 .  

 

References : 

1. Road traffic injuries. Fact sheet NÁ358. Updated October 

2015. Available at: 

http://www.who.int/mediacentre/factsheets/fs358/ru/  

2. Dubrovin M.S., Kopetskiy I.S. , Polunin V.S. Medical and social 

characteristics of patients with maxillofacial injuries. Vestnik 

roszdravnadzora. 2013; 2: 46 -48 (in Russian).  

3. Serova N.S. Radiology of combined fractures of facial and 

orbital structures. Cand. Diss. O., 2006. 130 p. ( in Russian).  

4. Davydov D.V., Levchenko O.V., Mikhaƫliukov V.M. Surgical 

reconstruction of posttraumatic defects and deformities of the 

orbit using frameless navigation. The Russian Annals of Op h-

thalmology. 2014; 130 (2): 20 -26 (in Russian).  

5. Kolk A., Pautke C., Schott V., Ventrella E., Wiener E., Ploder 

O. Secondary post -traumatic enophthalmos: high -resolution 

magnetic resonance imaging compared with multislice computed 

tomography in postoperative orbital volume measur ement. J 

 

ȼɔɝ. 5 (Fig. 5) 

ȼɔɝ. 5.   ȰɔɌɏɜɌɘɘɌ. 

ȼɌɝɛɜɑɐɑɗɑəɔɑ ɛɌɢɔɑəɞɚɎ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɞɔɛɌ 

ɐɑɠɑɖɞɌ əɔɒəɑɕ ɝɞɑəɖɔ ɚɜɍɔɞɧ. 
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Ƚ ȹȱȽȾȬȭȾȴȷɈȹȺȽȾɈɊ ɄȱȵȹȺȯȺ ȺȾȰȱȷȬ ȻȺȳȮȺȹȺɃȹȴȶȬ 
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ɃɑɜɑɛɌəɚɎ Ȯ.ȯ., ȸɔɝɖɌɜɫə Ⱦ.ȴ. 

 
ɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. ȺɢɑəɖɌ ɜɑɓɟɗɨɞɌɞɚɎ ɛɜɔɘɑəɑəɔɫ ɠɟəɖɢɔɚəɌɗɨəɚɕ ɘɟɗɨ-

ɞɔɝɛɔɜɌɗɨəɚɕ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ (ɠȸȽȶȾ) ɛɜɔ ɡɔɜɟɜɏɔɣɑɝɖɚɕ ɖɚɜ-

ɜɑɖɢɔɔ əɑɝɞɌɍɔɗɨəɚɝɞɔ ɤɑɕəɚɏɚ ɚɞɐɑɗɌ ɛɚɓɎɚəɚɣəɔɖɌ (ɄȺȻ).   

ȸɑɞɚɐɧ ɔɝɝɗɑɐɚɎɌəɔɫ. ȻɜɚɎɑɐɑə ɌəɌɗɔɓ ɜɑɓɟɗɨɞɌɞɚɎ ɚɍɝɗɑɐɚɎɌəɔɫ ɛɌɢɔɑə-

ɞɚɎ ɝ ɐɔɌɏəɚɓɚɘ əɑɝɞɌɍɔɗɨəɚɝɞɨ ɤɑɕəɚɏɚ ɚɞɐɑɗɌ ɛɚɓɎɚəɚɣəɔɖɌ. Ȯ ɚɝəɚɎəɟɪ ɏɜɟɛɛɟ Ɏɚ-

ɤɗɔ ɛɌɢɔɑəɞɧ (n1=35, 100%), ɟ ɖɚɞɚɜɧɡ ɐɗɫ ɛɜɑɐɚɛɑɜɌɢɔɚəəɚɕ ɐɔɌɏəɚɝɞɔɖɔ əɑɝɞɌ-

ɍɔɗɨəɚɝɞɔ ɤɑɕəɚɏɚ ɚɞɐɑɗɌ ɛɚɓɎɚəɚɣəɔɖɌ ɔɝɛɚɗɨɓɚɎɌɗɌɝɨ ɠȸȽȶȾ əɌ Aquilion One 640 

(Canon, ɋɛɚəɔɫ). ȸɑɞɚɐɚɘ ɖɚɛɔ-ɛɌɜɌ, ɍɧɗɌ ɚɞɚɍɜɌəɌ ɏɜɟɛɛɌ ɝɜɌɎəɑəɔɫ, Ɏ ɖɚɞɚɜɟɪ Ɏɚ-

ɤɗɔ ɛɌɢɔɑəɞɧ (n2=35, 100%), ɚɍɝɗɑɐɚɎɌəəɧɑ ɛɜɔ ɛɚɘɚɥɔ ɜɑəɞɏɑəɚɏɜɌɠɔɔ ɝ ɠɟəɖɢɔɚ-

əɌɗɨəɚɕ ɛɜɚɍɚɕ.  

ȼɑɓɟɗɨɞɌɞɧ.  ȷɑɣɑəɔɑ Ɏ ɚɝəɚɎəɚɕ ɏɜɟɛɛɑ ɚɖɌɓɌɗɔɝɨ ɐɚɝɞɚɎɑɜəɚ ɗɟɣɤɑ. Ȯɜɑɘɫ 

ɚɛɑɜɌɞɔɎəɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ Ɏ ɚɝəɚɎəɚɕ ɏɜɟɛɛɑ ɝɚɝɞɌɎɔɗɚ ð 2,3Ñ0,3 ɣɌɝɌ, Ɏ ɏɜɟɛɛɑ ɖɚə-

ɞɜɚɗɫ ɚəɚ ɍɧɗɚ ɐɚɝɞɚɎɑɜəɚ ɍɚɗɨɤɑ ð 4,2Ñ0,3 ɣɌɝɌ (ɜ<0,05). Ȯ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɘ ɛɑɜɔɚ-

ɐɑ Ɏ ɚɝəɚɎəɚɕ ɏɜɟɛɛɑ ɍɧɗɌ ɜɑɒɑ ɣɌɝɞɚɞɌ ɞɌɖɔɡ ɚɝɗɚɒəɑəɔɕ, ɖɌɖ ɜɌɓɎɔɞɔɑ ɜɌɐɔɖɟɗɚɛɌ-

ɞɔɔ ɔ ɖɔɠɚɞɔɣɑɝɖɌɫ ɐɑɠɚɜɘɌɢɔɫ.  

ȳɌɖɗɪɣɑəɔɑ.  ȼɑɓɟɗɨɞɌɞɧ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ ɟ ɛɌɢɔɑəɞɚɎ, ɖɚɞɚɜɧɘ əɌ ɐɚ-

ɚɛɑɜɌɢɔɚəəɚɘ ɩɞɌɛɑ ɍɧɗɌ ɎɧɛɚɗəɑəɌ ɠȸȽȶȾ ɍɧɗɔ ɐɚɝɞɚɎɑɜəɚ ɗɟɣɤɑ. ȸɑɞɚɐɔɖɌ 

ɠȸȽȶȾ ɘɚɒɑɞ ɍɧɞɨ ɜɑɖɚɘɑəɐɚɎɌəɌ ɖ ɤɔɜɚɖɚɘɟ Ɏəɑɐɜɑəɔɪ Ɏ ɖɗɔəɔɣɑɝɖɟɪ ɛɜɌɖɞɔɖɟ. 
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THE RESULTS OF THE APPLICATION OF FUNCTIONAL MULTISPIRAL COMPUTED 

TOMOGRAPHY IN THE SURGICAL TREATMENT OF PATIENTS WITH CERVICAL SPINE 

INSTABILITY 

 

Ternovoy S.K., Lychgin A.V., Serova N.S.,  

Abramov A.S., Cherepanov V.G., Miskaryan T.I.   
 

urpose.  Evaluation of the application results of functional multislice computed t o-

mography (fMSCT) in the surgical correction of cervical spine instability (CSI).  

Materials and methods.  The analysis of the results of examination o f patients with 

a diagnosis of instability of the cervical spine was carried out. The main group included p a-

tients (n1 = 35, 100%) in whom for the preoperative diagnosis of instability of the cervical 

spine was used fsmct on Aquilion One 640 (Canon, Japan) . Using the save -pair method, a 

comparison group was selected, which included patients (n2 = 35, 100%), examined by X -

ray with functional breakdown.  
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Results.  Treatment in the main group was significantly better. The time of surgical 

interve ntion in the mai n group was 2,3 Ñ 0,3 hours, in the control group it was significantly 

longer ð 4,2 Ñ 0,3 hours (p <0,05). In the postoperative period, the frequency of such compli-

cations as the development of radiculopathy and kyphotic deformity was less common in the 

ma in group.  

Conclusion . The results of surgical treatment in patients who underwent fMSCT at 

the pr eoperative stage were significantly better. The FMSCT technique can be recommended 

for widespread introduction into clinical practice.  

 

 Keywords: cervical spi nal instability, functional radiography, functional multispiral 

computed tomography.  
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ɑɝɞɌɍɔɗɨəɚɝɞɨ ɤɑɕəɚɏɚ-ɚɞɐɑɗɌ ɛɚɓɎɚ-

əɚɣəɔɖɌ (ɄȺȻ) ð ɎɚɓəɔɖəɚɎɑəɔɑ ɛɌ-

ɞɚɗɚɏɔɣɑɝɖɚɕ ɛɚɐɎɔɒəɚɝɞɔ ɛɚɓɎɚ-

əɚɣəɚ-ɐɎɔɏɌɞɑɗɨəɚɏɚ ɝɑɏɘɑəɞɌ (ȻȰȽ) 

ɔɓ-ɓɌ ɛɚɎɜɑɒɐɑəɔɫ ɚɝəɚɎəɧɡ ɝɞɜɟɖ-

ɞɟɜəɧɡ ɩɗɑɘɑəɞɚɎ (ɐɔɝɖɌ, ɠɌɝɑɞɚɖ ɐɟɏɚɚɞɜɚɝɞ-

ɣɌɞɧɡ ɝɟɝɞɌɎɚɎ, ɝɎɫɓɚɖ).  

ȹɑɝɞɌɍɔɗɨəɚɝɞɨ ɤɑɕəɚɏɚ ɚɞɐɑɗɌ ɛɚɓɎɚəɚɣ-

əɔɖɌ ð ɝɚɢɔɌɗɨəɚ ɓəɌɣɔɘɌɫ ɛɜɚɍɗɑɘɌ, ɓɌɞɜɌɏɔ-

ɎɌɪɥɌɫ əɑ ɞɚɗɨɖɚ ɚɝɑɎɚɕ ɝɖɑɗɑɞ, əɚ ɔ ɘɚɓɏɚɎɚɑ 

ɖɜɚɎɚɚɍɜɌɥɑəɔɑ [1]. ȰɗɔɞɑɗɨəɌɫ ɘɑɡɌəɔɣɑɝɖɌɫ 

ɖɚɘɛɜɑɝɝɔɫ ɛɚɓɎɚəɚɣəɚɕ Ɍɜɞɑɜɔɔ ɔ ɛɚɓɎɚəɚɣ-

əɧɡ Ɏɑəɚɓəɧɡ ɝɛɗɑɞɑəɔɕ ɛɜɔɎɚɐɔɞ ɖ ɘɚɜɠɚɗɚ-

ɏɔɣɑɝɖɔɘ ɔɓɘɑəɑəɔɫɘ Ɏ ɝɚɝɟɐɔɝɞɚɕ ɝɞɑəɖɑ, 

ɝɞɚɕɖɔɘ əɌɜɟɤɑəɔɫɘ ɖɜɚɎɚɚɍɜɌɥɑəɔɫ ɝ ɛɜɔ-

ɓəɌɖɌɘɔ ɡɜɚəɔɣɑɝɖɚɕ Ɏɑɜɞɑɍɜɚ-ɍɌɓɔɗɫɜəɚɕ əɑ-

ɐɚɝɞɌɞɚɣəɚɝɞɔ ɔ ɟɏɜɚɓɚɕ ɚɝɞɜɚɏɚ əɌɜɟɤɑəɔɫ 

ɘɚɓɏɚɎɚɏɚ ɖɜɚɎɚɚɍɜɌɥɑəɔɫ ɟ ɗɔɢ ɞɜɟɐɚɝɛɚɝɚɍ-

əɚɏɚ ɎɚɓɜɌɝɞɌ [3]. 

Ȯ ɛɟɍɗɔɖɌɢɔɫɡ ɛɜɚɍɗɑɘɌ əɑɝɞɌɍɔɗɨəɚɝɞɔ 

ɄȺȻ ɚɝɎɑɥɑəɌ ɐɚɝɞɌɞɚɣəɚ ɛɚɐɜɚɍəɚ, ɚɐəɌɖɚ 

ɖɗɔəɔɖɚ-ɔəɝɞɜɟɘɑəɞɌɗɨəɧɑ ɚɝɚɍɑəəɚɝɞɔ ɑɑ Ɏɑ-

ɜɔɠɔɖɌɢɔɔ ɐɚ ɝɔɡ ɛɚɜ ɎɧɓɧɎɌɪɞ ɘəɚɏɚ Ɏɚɛɜɚ-

ɝɚɎ [2, 5, 6, 8]. Ƚɑɏɚɐəɫ ɚɝəɚɎəɧɘ ɘɑɞɚɐɚɘ ɐɔɌ-

ɏəɚɝɞɔɖɔ ɐɌəəɚɕ ɛɌɞɚɗɚɏɔɔ ɫɎɗɫɑɞɝɫ ɜɑəɞɏɑəɚ-

ɏɜɌɠɔɫ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɠɟəɖɢɔɚəɌɗɨəɧɡ 

ɛɜɚɍ. ȯɗɌɎəɧɘɔ ɛɜɑɔɘɟɥɑɝɞɎɌɘɔ ɘɑɞɚɐɌ ɫɎɗɫ-

ɑɞɝɫ ɑɏɚ ɜɌɝɛɜɚɝɞɜɌəɑəəɚɝɞɨ ɔ ɐɚɝɞɌɞɚɣəɚ ɡɚ-

ɜɚɤɌɫ ɝɛɑɢɔɠɔɣəɚɝɞɨ. ȺɐəɌɖɚ ɣɟɎɝɞɎɔɞɑɗɨ-

əɚɝɞɨ ɘɑɞɚɐɌ, ɛɚ ɐɌəəɧɘ ɜɌɓəɧɡ ɌɎɞɚɜɚɎ, ɖɚ-

ɗɑɍɗɑɞɝɫ ɚɞ 36 ɐɚ 57%, Ɏ ɝɎɫɓɔ ɝ ɣɑɘ Ɏ ɐɔɌɏəɚ-

ɝɞɔɖɑ ɍɔɚɘɑɡɌəɔɣɑɝɖɔɡ əɌɜɟɤɑəɔɕ Ɏ ɄȺȻ 

ɛɜɑɐɝɞɌɎɗɫɑɞɝɫ ɌɖɞɟɌɗɨəɧɘ ɟɞɚɣəɑəɔɑ ɔ ɛɚɔɝɖ 

əɚɎɧɡ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɡ ɘɑɞɚɐɚɎ [9, 10].  

Ȼɚɗɟɣɑəɔɑ ɛɜɌɎɔɗɨəɚɏɚ ɛɜɑɐɝɞɌɎɗɑəɔɫ ɚɍ 

ɌəɌɞɚɘɔɔ ɤɑɕəɚɏɚ ɚɞɐɑɗɌ ɛɚɓɎɚəɚɣəɔɖɌ ɔɘɑɑɞ 

ɛɑɜɎɚɚɣɑɜɑɐəɚɑ ɓəɌɣɑəɔɑ ɟ ɛɚɐɗɑɒɌɥɔɡ ɚɛɑɜɌ-

ɞɔɎəɚɘɟ ɗɑɣɑəɔɪ ɛɌɢɔɑəɞɚɎ, ɛɚɝɖɚɗɨɖɟ əɑɜɑɐ-

ɖɔ ɝɗɟɣɌɔ, ɖɚɏɐɌ ɔɝɞɔəəɌɫ ɖɌɜɞɔəɌ ɓɌɍɚɗɑɎɌəɔɫ 

ɟɞɚɣəɫɑɞɝɫ ɟɒɑ əɑɛɚɝɜɑɐɝɞɎɑəəɚ Ɏɚ Ɏɜɑɘɫ 

ɎɘɑɤɌɞɑɗɨɝɞɎɌ. Ȯ ɜɑɓɟɗɨɞɌɞɑ ɝɟɥɑɝɞɎɑəəɚ ɟɎɑ-

ɗɔɣɔɎɌɑɞɝɫ ɛɜɚɐɚɗɒɔɞɑɗɨəɚɝɞɨ ɚɛɑɜɌɢɔɔ, ɔ 

ɘɚɒɑɞ Ɏɚɓəɔɖəɟɞɨ ɜɑɢɔɐɔɎ əɑɝɞɌɍɔɗɨəɚɝɞɔ, 

ɞɜɑɍɟɪɥɔɕ Ɏɧɛɚɗəɑəɔɫ ɛɚɎɞɚɜəɚɕ ɡɔɜɟɜɏɔɣɑ-

ɝɖɚɕ ɖɚɜɜɑɖɢɔɔ [12]. 

ȾɌɖɔɘ ɚɍɜɌɓɚɘ ɛɚɔɝɖ əɌɐɑɒəɧɡ ɐɔɌɏəɚ-

ɝɞɔɣɑɝɖɔɡ ɘɑɞɚɐɚɎ ɛɜɔ əɑɝɞɌɍɔɗɨəɚɝɞɔ ɄȺȻ əɑ 

ɞɑɜɫɑɞ ɝɎɚɑɕ ɌɖɞɟɌɗɨəɚɝɞɔ. Ȯ 2016 ɏɚɐɟ əɌɘɔ 

ɍɧɗ ɜɌɓɜɌɍɚɞɌə ɝɛɚɝɚɍ ɐɔɌɏəɚɝɞɔɖɔ əɑɝɞɌɍɔɗɨ-

əɚɝɞɔ ɤɑɕəɚɏɚ ɚɞɐɑɗɌ ɛɚɓɎɚəɚɣəɔɖɌ ɝ ɔɝɛɚɗɨ-

ɓɚɎɌəɔɑɘ ɠȸȽȶȾ, ɛɜɚɐɑɘɚəɝɞɜɔɜɚɎɌɎɤɔɕ Ɏɧ-

ɝɚɖɟɪ ɝɛɑɢɔɠɔɣəɚɝɞɨ ɔ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ɜɑ-

ɓɟɗɨɞɌɞɚɎ [4]. ȽɚɚɞɎɑɞɝɞɎɑəəɚ, ɛɜɑɐɝɞɌɎɗɫɪɞ 

ɔəɞɑɜɑɝ ɑɏɚ Ɏɚɓɘɚɒəɚɝɞɔ ɛɜɔ ɡɔɜɟɜɏɔɣɑɝɖɚɘ 

ɗɑɣɑəɔɔ ɛɌɢɔɑəɞɚɎ. 

ɂɑɗɨ ɜɌɍɚɞɧ.  

Ⱥɢɑəɔɞɨ ɜɑɓɟɗɨɞɌɞɧ ɛɜɔɘɑəɑəɔɫ ɠȸȽȶȾ 

ɛɜɔ ɡɔɜɟɜɏɔɣɑɝɖɚɕ ɖɚɜɜɑɖɢɔɔ əɑɝɞɌɍɔɗɨəɚɝɞɔ 

ɄȺȻ. 

ȸɑɞɚɐɧ.  

ȻɜɚɎɑɐɑə ɌəɌɗɔɓ ɜɑɓɟɗɨɞɌɞɚɎ ɚɍɝɗɑɐɚɎɌ-

əɔɫ 70 ɛɌɢɔɑəɞɚɎ ɝ ɐɔɌɏəɚɓɚɘ əɑɝɞɌɍɔɗɨəɚɝɞɨ 

ɄȺȻ əɌ ɍɌɓɑ ȿȶȭ ʈ1 ɀȯȬȺȿ ȮȺ ȻɑɜɎɧɔ↑ ȸȯȸȿ 

ɔɘɑəɔ ȴ.ȸ. ȽɑɣɑəɚɎɌ ȸɔəɓɐɜɌɎɌ ȼɚɝɝɔɔ Ɏ ɞɑ-

ɣɑəɔɑ 2016 -2019 ɏɏ. Ɂɔɜɟɜɏɔɣɑɝɖɚɑ ɗɑɣɑəɔɑ 

ɛɜɚɎɚɐɔɗɚɝɨ Ɏ ɚɞɐɑɗɑəɔɔ ɞɜɌɎɘɌɞɚɗɚɏɔɔ ɔ ɚɜ-

ɞɚɛɑɐɔɔ ȿȶȭʈ1 ȻɑɜɎɚɏɚ ȸȯȸȿ ɔɘ ȴ.ȸ. Ƚɑɣɑ-

əɚɎɌ. 

 Ȯ ɚɝəɚɎəɟɪ ɏɜɟɛɛɟ Ɏɚɤɗɔ ɛɌɢɔɑəɞɧ (n1= 

35, 100%), ɟ ɖɚɞɚɜɧɡ ɐɗɫ ɛɜɑɐð ɔ ɛɚɝɞɚɛɑɜɌɢɔ-

ɚəəɚɕ ɐɔɌɏəɚɝɞɔɖɔ əɑɝɞɌɍɔɗɨəɚɝɞɔ ɤɑɕəɚɏɚ 

ɚɞɐɑɗɌ ɛɚɓɎɚəɚɣəɔɖɌ ɔɝɛɚɗɨɓɚɎɌɗɌɝɨ ɠȸȽȶȾ, 

ɎɧɛɚɗəɫɎɤɌɫɝɫ Ɏ ɖɌɍɔəɑɞɑ ɜɑəɞɏɑəɚɎɝɖɚɕ ɖɚɘ-

ɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ ɔ ɘɌɘɘɚɏɜɌɠɔɔ ȼɚɝ-

ɝɔɔ↑ɝɖɚ-ɫɛɚəɝɖɚɏɚ ɂɑəɞɜɌ ɎɔɓɟɌɗɔɓɌɢɔɔ ɝɑɜɐɢɌ. 

ȮɚɓɜɌɝɞ  ɍɚɗɨəɧɡ  ɎɌɜɨɔɜɚɎɌɗɝɫ ɚɞ 25 ɐɚ 65 ɗɑɞ,  

ȹ 
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ɝɜɑɐəɔɕ ɎɚɓɜɌɝɞ ɝɚɝɞɌɎɔɗ ð 40,8Ñ2,3 ɏɚɐɌ. Ȯ 

ɏɑəɐɑɜəɚɘ ɝɚɚɞəɚɤɑəɔɔ ɛɜɑɚɍɗɌɐɌɗɔ ɒɑəɥɔəɧ 

ð 21 ɣɑɗɚɎɑɖ (60,0%).  

ȸɑɞɚɐɚɘ ɖɚɛɔ-ɛɌɜɌ ɍɧɗɌ ɚɞɚɍɜɌəɌ ɏɜɟɛɛɌ 

ɝɜɌɎəɑəɔɫ, Ɏ ɖɚɞɚɜɟɪ Ɏɚɤɗɔ ɛɌɢɔɑəɞɧ (n2=35, 

100%), ɚɍɝɗɑɐɚɎɌəəɧɑ ɛɜɔ ɛɚɘɚɥɔ ɜɑəɞɏɑəɚ-

ɏɜɌɠɔɔ ɝ ɠɟəɖɢɔɚəɌɗɨəɚɕ ɛɜɚɍɚɕ, ɐɚ ɔ ɛɚɝɗɑ 

ɝɞɌɍɔɗɔɓɔɜɟɪɥɔɡ ɚɛɑɜɌɢɔɕ. ȮɚɓɜɌɝɞ ɛɌɢɔɑə-

ɞɚɎ ɖɚɗɑɍɌɗɝɫ ɚɞ 27 ɐɚ 64 ɗɑɞ. Ƚɜɑɐəɔɕ ɎɚɓɜɌɝɞ 

ɝɚɝɞɌɎɔɗ 40,5Ñ2,1 ɏɚɐɌ (p>0,05). Ȯ ɖɚəɞɜɚɗɨəɚɕ 

ɏɜɟɛɛɑ, ɞɌɖ ɒɑ, ɖɌɖ ɔ Ɏ ɚɝəɚɎəɚɕ ɛɜɑɚɍɗɌɐɌɗɔ 

ɒɑəɥɔəɧ ð 19 ɣɑɗɚɎɑɖ (54,3%) (ɜ>0,05). 

ȻɌɢɔɑəɞɧ ɍɧɗɔ ɝɚɛɚɝɞɌɎɔɘɧ ɛɚ ɛɚɗɟ, 

ɎɚɓɜɌɝɞɟ ɔ ɝɚɛɟɞɝɞɎɟɪɥɑɕ ɛɌɞɚɗɚɏɔɔ. 

ȼɑəɞɏɑəɚɏɜɌɠɔɪ ɝ ɠɟəɖɢɔɚəɌɗɨəɧɘɔ 

ɛɜɚɍɌɘɔ ɛɜɚɎɚɐɔɗɔ əɌ ɛɚɗɔɖɗɔəɔɣɑɝɖɚɘ ɟɜɚɎəɑ 

ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɢɔɠɜɚɎɚɕ ɜɑəɞɏɑəɚɏɜɌɠɔɔ. 

ȸɟɗɨɞɔɝɛɔɜɌɗɨəɟɪ ɖɚɘɛɨɪɞɑɜəɟɪ ɞɚɘɚɏɜɌɠɔɪ 

ɤɑɕəɚɏɚ ɚɞɐɑɗɌ ɛɚɓɎɚəɚɣəɔɖɌ Ɏ ɜɌɓɜɌɍɚɞɌəəɚɕ 

ɟɖɗɌɐɖɑ (ɜɔɝ. 1 a, b), ɍɑɓ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ 

ɛɜɚɎɚɐɔɗɔ ɛɚ ɓɌɛɌɞɑəɞɚɎɌəəɚɘɟ ɘɑɞɚɐɟ çȽɛɚɝɚɍ 

ɠɟəɖɢɔɚəɌɗɨəɚɕ ɠɟəɖɢɔɚəɌɗɨəɚɕ ɘɟɗɨɞɔɝɛɔ-

ɜɌɗɨəɚɕ ɖɚɘɛɨɪɞɑɜəɚ-ɞɚɘɚɏɜɌɠɔɣɑɝɖɚɕ ɐɔɌ-

ɏəɚɝɞɔɖɔ əɑɝɞɌɍɔɗɨəɚɝɞɔ ɛɚɓɎɚəɚɣəɚ-

ɐɎɔɏɌɞɑɗɨəɧɡ ɝɑɏɘɑəɞɚɎ ɤɑɕəɚɏɚ ɚɞɐɑɗɌ ɛɚɓɎɚ-

əɚɣəɔɖɌè əɌ ɌɛɛɌɜɌɞɑ Aquilion One 640 (TSX-

301C) ɝɚ ɝɗɑɐɟɪɥɔɘɔ ɛɌɜɌɘɑɞɜɌɘɔ ɔɝɝɗɑɐɚɎɌ-

əɔɫ: ɞɚɗɥɔəɌ ɝɜɑɓɌ 0,5 ɘɘ, Ɏɜɑɘɫ ɚɐəɚɏɚ ɚɍɚ-

ɜɚɞɌ ɜɑəɞɏɑəɚɎɝɖɚɕ ɞɜɟɍɖɔ 0,5 ɝɑɖ., Ɏɜɑɘɫ ɚɞ-

Ɏɑɐɑəəɚɑ ɛɌɢɔɑəɞɟ əɌ Ɏɧɛɚɗəɑəɔɑ ɠɟəɖɢɔɚ-

əɌɗɨəɚɕ ɛɜɚɍɧ ɚɞ 6 ɐɚ 8 ɝɑɖɟəɐ (ɜɔɝ. 2 a, b) [4]. 

ȷɟɣɑɎɌɫ əɌɏɜɟɓɖɌ əɌ ɛɌɢɔɑəɞɌ Ɏɚ Ɏɜɑɘɫ ɔɝɝɗɑ-

ɐɚɎɌəɔɫ ɝɚɝɞɌɎɗɫɑɞ ɚɞ 7,2 ɐɚ 11,4 ɘȳɎ. ȴɝɝɗɑ-

ɐɚɎɌəɔɑ ɐɚɛɚɗəɫɗɚɝɨ ɛɚɝɞɜɚɑəɔɑɘ ɘɟɗɨɞɔɛɗɌ-

əɌɜəɧɡ ɔ 3D-ɜɑɖɚəɝɞɜɟɖɢɔɔ↑ Ɏ ɐɎɔɒɑəɔɔ. 

ȽɞɌɞɔɝɞɔɣɑɝɖɌɫ ɚɍɜɌɍɚɞɖɌ ɛɚɗɟɣɑəəɧɡ 

ɐɌəəɧɡ ɍɧɗɌ ɛɜɚɎɑɐɑəɌ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɛɜɚ-

ɏɜɌɘɘ STATISTICA v.10.0, MedCalc software 

Bvba v.12.6.1.0, MS Exɝel 7.0. 

ȼɑɓɟɗɨɞɌɞɧ. Ȱɚ ɚɛɑɜɌɢɔɔ Ɏ ɚɝəɚɎəɚɕ 

ɏɜɟɛɛɑ Ɍəɞɑɜɚɗɔɝɞɑɓɧ əɌɍɗɪɐɌɗɔɝɨ ɟ 14 ɛɌɢɔ-

ɑəɞɚɎ (40,0%), ɜɑɞɜɚɗɔɝɞɑɓɧ ð ɟ 21 ɛɌɢɔɑəɞɚɎ 

(60,0%). Ȯ ɛɜɚɢɑɝɝ ɠɚɜɘɔɜɚɎɌəɔɫ ɛɌɞɚɗɚɏɔɣɑ-

ɝɖɚɕ ɛɚɐɎɔɒəɚɝɞɔ ɘɑɒɛɚɓɎɚəɖɚɎɧɡ ɝɑɏɘɑəɞɚɎ 

ɚɖɌɓɌɗɔɝɨ ɎɚɎɗɑɣɑəəɧɘɔ Ƚ3-Ƚ7-ɛɚɓɎɚəɖɔ. 

ȹɌɗɔɣɔɑ ɐɚɛɚɗəɔɞɑɗɨəɚɕ ɝɞɑɛɑəɔ ɝɎɚɍɚɐɧ Ƚ3-

ɛɚɓɎɚəɖɌ ɟɝɞɌəɚɎɗɑəɚ ɟ ɚɐəɚɏɚ ɍɚɗɨəɚɏɚ (2,9%), 

ɛɜɔ ɩɞɚɘ ɝɘɑɥɑəɔɑ ɐɚɝɞɔɏɌɗɚ 3,3 ɘɘ. ȹɌɔɍɚɗɑɑ 

ɣɌɝɞɚ ɎɧɫɎɗɫɗɌɝɨ əɑɝɞɌɍɔɗɨəɚɝɞɨ Ƚ4, Ƚ5 ɛɚ-

ɓɎɚəɖɚɎ, ɐɔɌɏəɚɝɞɔɜɚɎɌəəɧɑ ɟ 51,4% ɛɌɢɔɑə-

ɞɚɎ. Ƚɜɑɐəɫɫ ɌɘɛɗɔɞɟɐɌ ɚɞɖɗɚəɑəɔɫ ɝɚɝɞɌɎɗɫɗɌ 

3,3 ɘɘ. Ƚɘɑɥɑəɔɑ   Ƚ6-ɛɚɓɎɚəɖɌ ɍɧɗɚ ɟɝɞɌəɚɎ-

ɗɑəɚ ɘɑəɑɑ ɣɑɘ ɟ ɣɑɞɎɑɜɞɔ ɛɌɢɔɑəɞɚɎ (22,9%), 

ɝɜɑɐəɫɫ ɌɘɛɗɔɞɟɐɌ 3,6Ñ0,6 ɘɘ (3,5-4 ɘɘ). Ƚɘɑ-

ɥɑəɔɑ Ƚ-7 əɌ 3 ɘɘ ɎɧɫɎɗɑəɚ ɟ ɚɐəɚɏɚ ɛɌɢɔɑəɞɌ 

(ɞɌɍɗ. 1). 

Ƚɘɑɥɑəɔɑ ɚɐəɚɏɚ ɛɚɓɎɚəɖɌ ɚɞɘɑɣɑəɚ ɟ 25 

ɛɌɢɔɑəɞɚɎ (71,4%), ɐɔɝɗɚɖɌɢɔɫ əɑɝɖɚɗɨɖɔɡ ɛɚ-

ɓɎɚəɖɚɎ əɌɍɗɪɐɌɗɌɝɨ ɟ 10 ɛɌɢɔɑəɞɚɎ (28,6%). 

ȮɧɜɌɒɑəəɧɑ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɑ ɛɜɔɓəɌ-

ɖɔ ɚɝɞɑɚɡɚəɐɜɚɓɌ Ɏ Ɏɔɐɑ ɜɑɓɖɚɏɚ ɝɟɒɑəɔɫ ɘɑɒ-

ɛɚɓɎɚəɖɚɎɧɡ ɛɜɚɝɞɜɌəɝɞɎ, ɖɜɌɑɎɧɡ ɖɚɝɞəɧɡ 

ɜɌɓɜɌɝɞɌəɔɕ, ɝɟɍɡɚəɐɜɌɗɨəɚɏɚ ɝɖɗɑɜɚɓɌ, ɟɞɚɗ-

ɥɑəɔɫ ɔ ɟɛɗɚɞəɑəɔɫ ɓɌɘɧɖɌɞɑɗɨəɧɡ ɛɗɌɝɞɔəɚɖ 

ɛɚɓɎɚəɖɚɎ ɎɧɫɎɗɑəɧ ɟ 54,3% (19 ɍɚɗɨəɧɡ), Ɏ 

20% ɝɗɟɣɌɑɎ ɤɑɕəɧɕ ɚɝɞɑɚɡɚəɐɜɚɓ ɝɚɣɑɞɌɗɝɫ ɝ 

ɐɑɠɚɜɘɔɜɟɪɥɔɘ ɝɛɚəɐɔɗɚɌɜɞɜɚɓɚɘ ɔ ɟəɖɚɎɑɜ-

ɞɑɍɜɌɗɨəɧɘ Ɍɜɞɜɚɓɚɘ (7 ɛɌɢɔɑəɞɚɎ). 

Ȯ ɡɚɐɑ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ 

Ɏ ɏɜɟɛɛɑ ɝɜɌɎəɑəɔɫ ɝɘɑɥɑəɔɑ ɛɚɓɎɚəɖɚɎ ɞɚɗɨɖɚ 

ɛɜɔ ɝɏɔɍɌəɔɔ ɎɧɫɎɗɑəɚ ɟ 10 ɛɌɢɔɑəɞɚɎ (28,6%), 

ɞɚɗɨɖɚ ɛɜɔ ɜɌɓɏɔɍɌəɔɔ ñ ɟ 15 (42,9%). ȻɜɔɓəɌ- 

 

ȼɔɝ. 1 Ɍ (Fig. 1 Ɍ) 

 

ȼɔɝ. 1 ɍ (Fig. 1 b) 

ȼɔɝ. 1.      ɀɚɞɚɏɜɌɠɔɔ ɛɚɗɚɒɑəɔɫ ɛɌɢɔɑəɞɌ əɌ ɝɞɚɗɑ ɞɚɘɚɏɜɌɠɌ Ɏɚ Ɏɜɑɘɫ ɔɝɝɗɑɐɚɎɌəɔɫ.  

a - ɘɌɖɝɔɘɌɗɨəɚɑ ɝɏɔɍɌəɔɑ ɤɑɕəɚɏɚ ɚɞɐɑɗɌ ɛɚɓɎɚəɚɣəɔɖɌ 

ɍ - ɘɌɖɝɔɘɌɗɨəɚɑ ɜɌɓɏɔɍɌəɔɑ ɤɑɕəɚɏɚ ɚɞɐɑɗɌ ɛɚɓɎɚəɚɣəɔɖɌ 

Fig. 1.   Photos. Position of the patient on the tomography table during the study.  

a - maximum flexion of the cervical spine  

b - maximum extension of the cervical spine  
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ɖɔ əɑɝɞɌɍɔɗɨəɚɝɞɔ ɘɑɒɛɚɓɎɚəɖɚɎɧɡ ɝɑɏɘɑəɞɚɎ 

ɖɌɖ Ɏ ɛɚɗɚɒɑəɔɔ ɠɗɑɖɝɔɔ, ɞɌɖ ɔ Ɏ ɛɚɗɚɒɑəɔɔ 

ɩɖɝɞɑəɓɔɔ ɐɔɌɏəɚɝɞɔɜɚɎɌəɧ Ɏ 37,1% ɝɗɟɣɌɑɎ 

(ɜɔɝ. 3 a, b).  

Ȼɜɔ ɝɜɌɎəɔɞɑɗɨəɚɘ ɌəɌɗɔɓɑ ɝɘɑɥɑəɔɫ ɛɚ-

ɓɎɚəɖɚɎ ɍɧɗɚ ɟɝɞɌəɚɎɗɑəɚ, ɣɞɚ Ɏ ɛɚɗɚɒɑəɔɔ 

ɝɏɔɍɌəɔɫ əɑɝɞɌɍɔɗɨəɧɑ ɜɑɞɜɚɗɔɝɞɑɓɧ ɔ Ɍəɞɑɗɔ-

ɝɞɑɓɧ ɎɝɞɜɑɣɌɗɔɝɨ Ɏ 21 (60,0%) ɔ 14 (40,0%) 

əɌɍɗɪɐɑəɔɫɡ, ɝɚɚɞɎɑɞɝɞɎɑəəɚ. Ȯ ɛɚɗɚɒɑəɔɔ 

ɜɌɓɏɔɍɌəɔɫ ɓəɌɣɔɞɑɗɨəɚ ɣɌɥɑ ɎɝɞɜɑɣɌɗɔɝɨ əɑ-

ɝɞɌɍɔɗɨəɧɑ ɜɑɞɜɚɗɔɝɞɑɓɧ. Ⱥəɔ ɍɧɗɔ ɎɧɫɎɗɑəɧ 

ɟ 23 ɣɑɗɚɎɑɖ (65,7%), Ɏ ɞɚ Ɏɜɑɘɫ ɖɌɖ əɑɝɞɌɍɔɗɨ-

əɧɑ Ɍəɞɑɗɔɝɞɑɓɧ əɌɍɗɪɐɌɗɔɝɨ ɟ 6 ɛɌɢɔɑəɞɚɎ 

(17,1%). ȴ Ɏ ɛɚɗɚɒɑəɔɔ ɘɌɖɝɔɘɌɗɨəɚɏɚ ɝɏɔɍɌ-

əɔɫ, ɔ Ɏ ɛɚɗɚɒɑəɔɔ ɘɌɖɝɔɘɌɗɨəɚɏɚ ɜɌɓɏɔɍɌəɔɫ 

Ɏ ɛɜɚɢɑɝɝ ɠɚɜɘɔɜɚɎɌəɔɫ ɛɌɞɚɗɚɏɔɣɑɝɖɚɕ ɛɚ-

ɐɎɔɒəɚɝɞɔ ɘɑɒɛɚɓɎɚəɖɚɎɧɡ ɝɑɏɘɑəɞɚɎ ɚɖɌɓɌ-

ɗɔɝɨ ɎɚɎɗɑɣɑəəɧɘɔ Ƚ3-Ƚ7 ɛɚɓɎɚəɖɔ, Ɏ ɞɚ Ɏɜɑɘɫ 

ɖɌɖ Ƚ1- ɔ Ƚ2-ɛɚɓɎɚəɖɔ ɚɝɞɌɎɌɗɔɝɨ ɝɞɌɍɔɗɨəɧ-

ɘɔ.  

Ȯ ɛɚɓɑ ɝɏɔɍɌəɔɫ ɝɘɑɥɑəɔɑ Ƚ4-ɛɚɓɎɚəɖɌ 

ɟɝɞɌəɚɎɗɑəɚ ɟ 18 ɛɌɢɔɑəɞɚɎ, ɣɞɚ ɝɚɝɞɌɎɔɗɚ 

51,4% ɖɗɔəɔɣɑɝɖɔɡ əɌɍɗɪɐɑəɔɕ. ȬɘɛɗɔɞɟɐɌ ɑɏɚ 

ɝɘɑɥɑəɔɫ ɐɚɝɞɔɏɌɗɌ Ɏ ɝɜɑɐəɑɘ 3,3Ñ0,7 ɘɘ (2-4 

ɘɘ). ȻɌɞɚɗɚɏɔɣɑɝɖɌɫ ɘɚɍɔɗɨəɚɝɞɨ Ƚ5-ɛɚɓɎɚəɖɚɎ 

ɎɝɞɜɑɣɌɗɌɝɨ Ɏ ɞɌɖɚɘ ɒɑ ɖɚɗɔɣɑɝɞɎɑ ɝɗɟɣɌɑɎ, Ɍ 

ɛɜɚɞɫɒɑəəɚɝɞɨ ɛɌɞɚɗɚɏɔɣɑɝɖɚɏɚ ɝɖɚɗɨɒɑəɔɫ 

ɛɚɓɎɚəɖɚɎ ɛɜɔ Ɏɧɛɚɗəɑəɔɔ ɠɟəɖɢɔɚəɌɗɨəɧɡ 

əɌɏɜɟɓɚɖ ɝɚɝɞɌɎɔɗɌ 3,4Ñ0,5 ɘɘ (2-4 ɘɘ). ȻɌɞɚɗɚ-

ɏɔɣɑɝɖɌɫ ɛɚɐɎɔɒəɚɝɞɨ Ƚ3-ɛɚɓɎɚəɖɌ ɎɝɞɜɑɣɌɗɌɝɨ 

ɞɚɗɨɖɚ Ɏ ɚɐəɚɘ ɝɗɟɣɌɑ (2,9%), ɝɘɑɥɑəɔɑ Ƚ7-

ɛɚɓɎɚəɖɌ ɞɌɖ ɒɑ ɍɧɗɚ ɚɞɘɑɣɑəɚ ɞɚɗɨɖɚ ɟ ɚɐəɚɏɚ 

ɛɌɢɔɑəɞɌ (2,9%). Ƚɘɑɥɑəɔɑ Ƚ6 ɍɧɗɚ ɓɌɠɔɖɝɔ-

ɜɚɎɌəɚ ɟ 8 ɛɌɢɔɑəɞɚɎ (16,7%), ɌɘɛɗɔɞɟɐɌ ɝɘɑ-

ɥɑəɔɫ ɝɚɝɞɌɎɔɗɌ 3,5Ñ0,5 ɘɘ (2-4 ɘɘ). 

Ȯ ɛɚɓɑ ɜɌɓɏɔɍɌəɔɫ əɌɔɍɚɗɑɑ ɣɌɝɞɚ ɜɑɏɔ-

ɝɞɜɔɜɚɎɌɗɔ ɝɘɑɥɑəɔɑ Ƚ4- ɔ Ƚ5-ɛɚɓɎɚəɖɚɎ. 

ȹɌɗɔɣɔɑ ɐɚɛɚɗəɔɞɑɗɨəɚɕ ɝɞɑɛɑəɔ ɝɎɚɍɚɐɧ Ƚ4-

ɛɚɓɎɚəɖɌ ɛɜɔ ɩɖɝɞɑəɓɔɔ ɤɑɕəɚɏɚ ɚɞɐɑɗɌ ɛɚɓɎɚ-

əɚɣəɔɖɌ ɟɝɞɌəɚɎɗɑəɚ ɟ 15 ɛɌɢɔɑəɞɚɎ (42,9%), 

ɛɜɔ ɩɞɚɘ ɝɘɑɥɑəɔɑ ɐɚɝɞɔɏɌɗɚ 3,3Ñ0,7ɘɘ (2-4 

ɘɘ). ȹɑɝɖɚɗɨɖɚ ɜɑɒɑ ɚɞɘɑɣɑəɌ əɑɝɞɌɍɔɗɨəɚɝɞɨ 

Ƚ5-ɛɚɓɎɚəɖɌ ð ɟ 40,0% ɛɌɢɔɑəɞɚɎ ɝ Ɍɘɛɗɔɞɟɐɚɕ 

ɚɞɖɗɚəɑəɔɫ 3,3Ñ0,7 ɘɘ (2-4 ɘɘ). ȹɑɝɞɌɍɔɗɨəɚɝɞɨ 

Ƚ2 ɔ Ƚ3-ɛɚɓɎɚəɖɚɎ ɛɜɔ ɜɌɓɏɔɍɌəɔɔ əɑ ɎɝɞɜɑɣɌ-

ɗɌɝɨ. Ƚɘɑɥɑəɔɑ Ƚ6-ɛɚɓɎɚəɖɌ Ɏ ɛɚɗɚɒɑəɔɔ ɘɌɖ-

ɝɔɘɌɗɨəɚɏɚ ɜɌɓɏɔɍɌəɔɫ ɍɧɗɚ ɟɝɞɌəɚɎɗɑəɚ ɟ 

8,0% ɔ ɝɚɝɞɌɎɔɗɚ 3,4Ñ0,4 (2-4,0 ɘɘ) (ɞɌɍɗ. 2).  

Ⱥɍɥɑɑ ɣɔɝɗɚ ɛɌɢɔɑəɞɚɎ Ɏ ɞɌɍɗɔɢɌɡ, ɟ ɖɚ-

ɞɚɜɧɡ ɎɧɫɎɗɑəɚ ɝɘɑɥɑəɔɑ ɛɚɓɎɚəɖɚɎ, əɑ ɝɚɚɞ-

ɎɑɞɝɞɎɟɑɞ ɚɍɥɑɘɟ ɣɔɝɗɟ ɛɌɢɔɑəɞɚɎ, ɟɣɌɝɞɎɟɪ-

ɥɔɡ Ɏ ɔɝɝɗɑɐɚɎɌəɔɔ, ɞɌɖ ɖɌɖ ɟ ɜɫɐɌ ɛɌɢɔɑəɞɚɎ 

ɝɘɑɥɑəɔɑ ɐɔɌɏəɚɝɞɔɜɚɎɌəɚ ɖɌɖ Ɏ ɛɚɗɚɒɑəɔɔ 

ɝɏɔɍɌəɔɫ, ɞɌɖ ɔ Ɏ ɛɚɗɚɒɑəɔɔ ɘɌɖɝɔɘɌɗɨəɚɏɚ 

ɜɌɓɏɔɍɌəɔɫ ɤɑɕəɚɏɚ ɚɞɐɑɗɌ ɛɚɓɎɚəɚɣəɔɖɌ. 

ȶɌɖ ɛɜɌɎɔɗɚ, ɣɌɥɑ ɎɝɞɜɑɣɌɗɚɝɨ ɝɘɑɥɑəɔɑ 

ɚɐəɚɏɚ ɛɚɓɎɚəɖɌ. Ȯ ɛɚɗɚɒɑəɔɔ ɘɌɖɝɔɘɌɗɨəɚɏɚ 

ɝɏɔɍɌəɔɫ ɤɑɕəɚɏɚ ɚɞɐɑɗɌ ɛɚɓɎɚəɚɣəɔɖɌ əɑɝɞɌ-

ɍɔɗɨəɚɝɞɨ 1-ɏɚ ɤɑɕəɚɏɚ ɛɚɓɎɚəɖɌ ɍɧɗɌ ɎɧɫɎɗɑ-

əɌ ɟ 71,4%, ɛɜɔ ɘɌɖɝɔɘɌɗɨəɚɘ ɜɌɓɏɔɍɌəɔɔ ɣɔɝ- 

 

ȼɔɝ. 2 Ɍ (Fig. 2 Ɍ) 

 

ȼɔɝ. 2 ɍ (Fig. 2 b) 

ȼɔɝ. 2.      ȸȽȶȾ, ɝɌɏɔɞɞɌɗɨəɌɫ ɛɜɚɑɖɢɔɫ. 

ȻɌɢɔɑəɞ ȹ. 40 ɗ., Ɏɚ Ɏɜɑɘɫ Ɏɧɛɚɗəɑəɔɫ ɠɟəɖɢɔɚəɌɗɨəɚɕ ɛɜɚɍɧ əɌ ɝɏɔɍɌəɔɑ.  ȻɌɞɚɗɚɏɔɣɑɝɖɚɏɚ ɝɘɑɥɑəɔɫ 

ɛɚɓɎɚəɖɚɎ əɑ ɎɧɫɎɗɑəɚ. 

a - ɘɌɖɝɔɘɌɗɨəɚɑ ɜɌɓɏɔɍɌəɔɑ ɤɑɕəɚɏɚ ɚɞɐɑɗɌ ɛɚɓɎɚəɚɣəɔɖɌ. 

ɍ - ɘɌɖɝɔɘɌɗɨəɚɑ ɝɏɔɍɌəɔɑ ɤɑɕəɚɏɚ ɚɞɐɑɗɌ ɛɚɓɎɚəɚɣəɔɖɌ. 

Fig. 2.   MSCT, sagittal projection.  

Patient N. 40 y.o. Duri ng the execution of a functional flexion test. No pathological displacement of the vertebrae 

was found.  

a - maximum extension of the cervical spine.  

b - maximum flexion of the cervical spine  
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ɗɚ ɛɌɢɔɑəɞɚɎ ɝ ɚɐəɔɘ ɝɘɑɥɑəəɧɘ ɛɚɓɎɚəɖɚɘ 

ɚɖɌɓɌɗɚɝɨ ɘɑəɨɤɔɘ ð 60,0%. ȹɑɝɞɌɍɔɗɨəɚɝɞɨ 

ɐɎɟɡ ɛɚɓɎɚəɖɚɎ əɌɍɗɪɐɌɗɔ Ɏ 28,6% ɝɗɟɣɌɑɎ ɛɜɔ 

ɘɌɖɝɔɘɌɗɨəɚɘ ɝɏɔɍɌəɔɔ ɔ Ɏ 22,9% ɝɗɟɣɌɑɎ ɛɜɔ 

ɜɌɓɏɔɍɌəɔɔ.  

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɖɗɔəɔɖɚ-ɌəɌɘəɑɝɞɔɣɑɝɖɔɑ 

ɐɌəəɧɑ ɔ ɛɜɑɚɛɑɜɌɢɔɚəəɧɑ ɐɌəəɧɑ ɛɜɚɐɑɘɚə-

ɝɞɜɔɜɚɎɌɗɔ ɝɚɛɚɝɞɌɎɔɘɚɝɞɨ ɐɎɟɡ ɏɜɟɛɛ ɛɌɢɔɑə-

ɞɚɎ, ɣɞɚ ɛɚɓɎɚɗɔɗɚ ɛɜɚɎɚɐɔɞɨ ɔɡ ɐɌɗɨəɑɕɤɑɑ 

ɝɜɌɎəɑəɔɑ. 

Ȯ ɖɌɣɑɝɞɎɑ ɘɑɞɚɐɚɎ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɗɑɣɑ-

əɔɫ ɛɜɔɘɑəɫɗɔɝɨ ɝɗɑɐɟɪɥɔɑ: ɘɑɒɞɑɗɚɎɚɕ 

ɝɛɚəɐɔɗɚɐɑɓ ɖɑɕɐɒɌɘɔ ɚɞ ɜɌɓɗɔɣəɧɡ ɛɜɚɔɓɎɚ-

ɐɔɞɑɗɑɕ, ɐɔəɌɘɔɣɑɝɖɌɫ ɠɔɖɝɌɢɔɫ DCI 

(Paradigm spine), ɛɑɜɑɐəɔɕ ɤɑɕəɧɕ ɝɛɚəɐɔɗɚ-

ɐɑɓ Ɍɟɞɚɖɚɝɞɨɪ, ɠɔɖɝɌɢɔɫ ɛɗɌɝɞɔəɚɕ çOsmiumè.  

Ȯɜɑɘɫ ɚɛɑɜɌɞɔɎəɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ Ɏ ɚɝ-

əɚɎəɚɕ ɏɜɟɛɛɑ ɝɚɝɞɌɎɔɗɚ ð 2,3Ñ0,3 ɣɌɝɌ, Ɏ ɏɜɟɛ-

ɛɑ ɖɚəɞɜɚɗɫ ɚəɚ ɍɧɗɚ ɐɚɝɞɚɎɑɜəɚ ɍɚɗɨɤɑ ð 

4,2Ñ0,3  ɣɌɝɌ  (ɜ<0,05). Ȯ  ɏɜɟɛɛɑ  ɖɚəɞɜɚɗɫ  Ɏ  7  

ȾɌɍɗɔɢɌ ʈ1.     Ƚɞɑɛɑəɨ ɝɘɑɥɑəɔɫ ɤɑɕəɧɡ ɛɚɓɎɚəɖɚɎ Ɏ ɛɚɓɌɡ ɘɌɖɝɔɘɌɗɨəɚɏɚ  

ɝɏɔɍɌəɔɫ ɔ ɜɌɓɏɔɍɌəɔɫ. 

ʇʦʟʚʦʥʢʠ ʏʠʩʣʦ ʧʘʮʠʝʥʪʦʚ ɸʤʧʣʠʪʫʜʘ ʩʤʝʱʝʥʠʷ, ʤʤ 

ʉ3 1 (2,9%) 3,3 

ʉ4 18 (51,4%) 3,3Ñ0,7 (2,7-4) 

ʉ5 18 (51,4%) 3,3Ñ0,6 (2,4-4,3) 

ʉ6 8 (22,9%) 3,6Ñ0,6 (3,5-4) 

ʉ7 1 (2,9%) 3,0 

 

   
 

 

ȼɔɝ. 3 Ɍ (Fig. 3 Ɍ) 

 

ȼɔɝ. 3 ɍ (Fig. 3 b) 

ȼɔɝ. 3.      ȸȽȶȾ, ɝɌɏɔɞɞɌɗɨəɌɫ ɜɑɖɚəɝɞɜɟɖɢɔɫ.  

ȻɌɢɔɑəɞ ȸ. 46 ɗ. Ɏɚ Ɏɜɑɘɫ Ɏɧɛɚɗəɑəɔɫ ɠɟəɖɢɔɚəɌɗɨəɚɕ ɛɜɚɍɧ.  

Ɍ - Ȼɚɗɚɒɑəɔɑ ɘɌɖɝɔɘɌɗɨəɚɏɚ ɜɌɓɏɔɍɌəɔɫ Ɏ ɄȺȻ. ȺɞɘɑɣɌɑɞɝɫ ɝɘɑɥɑəɔɑ ɞɑɗɌ Ƚ5 ɛɚɓɎɚəɖɌ ɖɛɑɜɑɐɔ əɌ 3,6 

ɘɘ. 

ɍ - Ȼɚɗɚɒɑəɔɑ ɘɌɖɝɔɘɌɗɨəɚɏɚ ɝɏɔɍɌəɔɫ Ɏ ɄȺȻ. ȺɞɝɟɞɝɞɎɟɑɞ ɝɘɑɥɑəɔɑ ɞɑɗɌ Ƚ5 ɛɚɓɎɚəɖɌ, ɚɞɘɑɣɌɑɞɝɫ ɜɑɞɜɚ-

ɗɔɝɞɑɓ ɞɑɗɌ Ƚ3 ɛɚɓɎɚəɖɌ ɐɚ 4,5ɘɘ. 

Fig. 3.   MSCT, sagittal projection.  

Patient M. 46 y.o. during the performance of a functional test.  

a - The position of the maximum extension in the c -Spine. There is a displacement of the body of the C5 vertebra 

anteriorly by 3.6 mm.  

b - The position of the maximum flexion in the c -Spine. There is no displacement of the body of the C5 vertebra, 

retrorolysis of the body of the C3 vertebra to 4.5 mm is noted.  
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ɝɗɟɣɌɫɡ (20,0%) ɡɌɜɌɖɞɑɜ ɛɌɞɚɗɚɏɔɔ ɔ ɑɑ Ɏɗɔɫ-

əɔɑ əɌ ɠɟəɖɢɔɚəɌɗɨəɧɑ əɌɜɟɤɑəɔɫ ɄȺȻ ɛɜɔ-

ɡɚɐɔɗɚɝɨ ɟɞɚɣəɫɞɨ ɟɒɑ Ɏ ɡɚɐɑ ɚɛɑɜɌɞɔɎəɚɏɚ 

ɎɘɑɤɌɞɑɗɨɝɞɎɌ, ɣɞɚ ɔ ɎɧɓɎɌɗɚ ɝɟɥɑɝɞɎɑəəɚɑ 

ɟɎɑɗɔɣɑəɔɑ ɛɜɚɐɚɗɒɔɞɑɗɨəɚɝɞɔ ɚɛɑɜɌɢɔɔ. 

Ȼɜɚɐɚɗɒɔɞɑɗɨəɚɝɞɨ ɛɜɑɍɧɎɌəɔɫ ɛɌɢɔɑə-

ɞɚɎ Ɏ ɜɑɌəɔɘɌɢɔɔ Ɏ ɚɝəɚɎəɚɕ ɏɜɟɛɛɑ ɍɧɗɌ ɐɚ-

ɝɞɚɎɑɜəɚ ɖɚɜɚɣɑ ð 68,9Ñ6,2 ɣɌɝɚɎ ɛɜɚɞɔɎ 

84,3Ñ5,8 ɣɌɝɚɎ Ɏ ɏɜɟɛɛɑ ɖɚəɞɜɚɗɫ (ɜ<0,05). 

Ȯ ɚɍɑɔɡ ɏɜɟɛɛɌɡ ɝɗɟɣɌɑɎ ɚɛɑɜɌɢɔɚəəɚɕ ɔ 

ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɕ ɗɑɞɌɗɨəɚɝɞɔ ɓɌɠɔɖɝɔɜɚɎɌəɚ 

əɑ ɍɧɗɚ.  

Ȯ ɏɜɟɛɛɑ ɝɜɌɎəɑəɔɫ Ɏ 3-ɡ ɝɗɟɣɌɫɡ (8,6%) 

ɛɜɚɔɓɚɤɑɗ ɜɑɢɔɐɔɎ əɑɝɞɌɍɔɗɨəɚɝɞɔ, ɔ Ɏ ɐɌɗɨ-

əɑɕɤɑɘ ɛɚəɌɐɚɍɔɗɚɝɨ Ɏɧɛɚɗəɑəɔɑ ɛɚɎɞɚɜəɚɏɚ 

ɎɘɑɤɌɞɑɗɨɝɞɎɌ Ɏ ɖɌɣɑɝɞɎɑ Ɏɞɚɜɚɏɚ ɩɞɌɛɌ. 

ȽɜɌɎəɔɎɌɫ ɣɌɝɞɚɞɟ ɚɝɗɚɒəɑəɔɕ, ɍɧɗɚ ɚɞ-

ɘɑɣɑəɚ, ɣɞɚ Ɏ ɏɜɟɛɛɑ ɛɌɢɔɑəɞɚɎ, ɟ ɖɚɞɚɜɧɡ 

ɛɜɔɘɑəɫɗɌɝɨ ɠȸȽȶȾ, ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɧɑ 

ɚɝɗɚɒəɑəɔɫ əɌɍɗɪɐɌɗɔɝɨ ɜɑɒɑ (ɞɌɍɗ. 3). 

ȼɌɓɎɔɞɔɑ ɎɚɝɛɌɗɔɞɑɗɨəɧɡ ɔɓɘɑəɑəɔɕ ɘɫɏ-

ɖɔɡ ɞɖɌəɑɕ ɫɎɗɫɑɞɝɫ əɑɣɌɝɞɧɘ ɚɝɗɚɒəɑəɔɑɘ 

ɛɜɔ ɡɔɜɟɜɏɔɣɑɝɖɚɘ ɗɑɣɑəɔɔ əɑɝɞɌɍɔɗɨəɚɝɞɔ 

ɄȺȻ. Ȯ əɌɤɑɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɐɌəəɚɑ ɚɝɗɚɒəɑ-

əɔɑ Ɏɝɞɜɑɞɔɗɚɝɨ Ɏɝɑɏɚ ɟ 1 ɛɌɢɔɑəɞɌ ɔɓ ɏɜɟɛɛɧ 

ɖɚəɞɜɚɗɫ, Ɏ ɚɝəɚɎəɚɕ ɏɜɟɛɛɑ ɚəɚ ɓɌɠɔɖɝɔɜɚɎɌ-

əɚ əɑ ɍɧɗɚ (ɜ>0,05). 

ȼɌɓɎɔɞɔɑ ɜɌɐɔɖɟɗɚɛɌɞɔɔ əɌɍɗɪɐɌɗɚɝɨ ɟ 

11,4% ɛɌɢɔɑəɞɚɎ ɚɝəɚɎəɚɕ ɏɜɟɛɛɧ, Ɏ ɖɚəɞɜɚɗɨ-

əɚɕ ɏɜɟɛɛɑ ɚəɚ ɎɝɞɜɑɣɌɗɚɝɨ əɌ 8% ɣɌɥɑ, ɚɐəɌɖɚ 

ɎɧɫɎɗɑəəɧɑ ɜɌɓɗɔɣɔɫ əɑ ɐɚɝɞɔɏɗɔ ɟɜɚɎəɫ ɝɞɌ-

ɞɔɝɞɔɣɑɝɖɚɕ ɓəɌɣɔɘɚɝɞɔ (ɜ>0,05). Ƚɜɑɐɔ ɛɜɔ-

ɣɔə ɐɌəəɚɏɚ ɚɝɗɚɒəɑəɔɫ ɟ ɔɝɝɗɑɐɟɑɘɧɡ ɛɌɢɔ-

ɑəɞɚɎ ɘɚɒəɚ Ɏɧɐɑɗɔɞɨ ɝɗɑɐɟɪɥɔɑ: ɜɌɓɎɔɞɔɑ 

ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɕ ɏɑɘɌɞɚɘɧ ɔ əɑɐɚɝɞɌɞɚɣəɌɫ 

ɐɑɖɚɘɛɜɑɝɝɔɫ. Ȯ 1 ɝɗɟɣɌɑ ɔɘɑɗ ɘɑɝɞɚ ɛɑɜɑɗɚɘ 

əɑɠɔɖɝɔɜɚɎɌəəɚɕ ɝɞɚɜɚəɧ ɐɟɒɖɔ. 

Ƚɜɑɐɔ ɔɓɚɗɔɜɚɎɌəəɧɡ ɛɚɎɜɑɒɐɑəɔɕ əɑɜɎ-

əɧɡ ɖɚɜɑɤɖɚɎ əɌɔɍɚɗɑɑ ɣɌɝɞɚ ɎɝɞɜɑɣɌɑɞɝɫ əɑ-

ɐɚɝɞɌɞɚɣəɚɝɞɨ ɖɚɜɑɤɖɌ Ƚ5, ɣɞɚ ɚɍɟɝɗɚɎɗɑəɚ ɚɞ-

əɚɝɔɞɑɗɨəɚ əɑɍɚɗɨɤɚɕ ɐɗɔəɚɕ ɩɞɚɏɚ əɑɜɎɌ, ɑɏɚ 

ɞɜɌɖɢɔɑɕ Ɏ ɜɑɓɟɗɨɞɌɞɑ ɝɘɑɥɑəɔɫ ɝɛɔəəɚɏɚ ɘɚɓ-

ɏɌ ɖɓɌɐɔ ɛɚɝɗɑ ɐɑɖɚɘɛɜɑɝɝɔɔ. Ȯ əɌɤɑɘ ɔɝɝɗɑ-

ɐɚɎɌəɔɔ ɐɌəəɚɑ ɚɝɗɚɒəɑəɔɑ Ɏɝɞɜɑɞɔɗɚɝɨ ɟ 1 

ɛɌɢɔɑəɞɌ ɚɝəɚɎəɚɕ ɏɜɟɛɛɧ (2,9%) ɔ ɟ 2-ɡ ɛɌɢɔ-

ɑəɞɚɎ ɏɜɟɛɛɧ ɖɚəɞɜɚɗɫ (5,7%) (ɜ>0,05). 

Ȼɚɝɗɑ ɛɜɚɎɑɐɑəəɚɕ ɡɔɜɟɜɏɔɣɑɝɖɚɕ ɖɚɜ-

ɜɑɖɢɔɔ ɎɝɞɜɑɣɌɑɞɝɫ ɟɘɑəɨɤɑəɔɑ ɚɍɦɑɘɌ ɐɎɔ-

ɒɑəɔɫ Ɏ ɤɑɕəɚɘ ɚɞɐɑɗɑ ɛɚɓɎɚəɚɣəɔɖɌ, ɣɞɚ 

ɚɍɧɣəɚ ɝɎɫɓɧɎɌɪɞ ɝ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɧɘ ɍɚɗɑ-

Ɏɧɘ ɝɔəɐɜɚɘɚɘ Ɏ ɤɑɕəɚɘ ɚɞɐɑɗɑ ɛɚɓɎɚəɚɣəɔ-

ɖɌ, ɜɑɠɗɑɖɞɚɜəɧɘ ɚɏɜɌəɔɣɑəɔɑɘ ɝɘɑɒəɧɡ 

ɟɜɚɎəɑɕ ɚɞ ɛɜɚɏɜɑɝɝɔɜɚɎɌəɔɫ ɐɑɏɑəɑɜɌɞɔɎəɚ-

ɐɔɝɞɜɚɠɔɣɑɝɖɔɡ ɔɓɘɑəɑəɔɕ ɗɔɍɚ ɐɗɔɞɑɗɨəɧɘ 

ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɤɑɕəɚɏɚ ɎɚɜɚɞəɔɖɌ. Ƚɜɑɐɔ ɔɝ-

ɝɗɑɐɟɑɘɧɡ ɛɌɢɔɑəɞɚɎ ɣɌɝɞɚɞɌ ɜɌɓɎɔɞɔɫ ɩɞɚɏɚ 

ɚɝɗɚɒəɑəɔɫ Ɏ ɚɝəɚɎəɚɕ ɏɜɟɛɛɑ ɝɚɝɞɌɎɔɗɌ 

22,9%, Ɏ ɏɜɟɛɛɑ ɝɜɌɎəɑəɔɫ ɚəɚ ɎɝɞɜɑɣɌɗɚɝɨ Ɏ 2 

ɜɌɓɌ ɣɌɥɑ (ɜ<0,05). 

ȶɔɠɚɞɔɣɑɝɖɌɫ ɐɑɠɚɜɘɌɢɔɫ Ɏ ɛɚɝɗɑɚɛɑɜɌ-

ɢɔɚəəɚɘ ɛɑɜɔɚɐɑ ɜɌɓɎɔɗɌɝɨ ɟ 11,4% ɛɌɢɔɑəɞɚɎ 

ɔɓ ɏɜɟɛɛɧ ɠȸȽȶȾ, Ɏ ɏɜɟɛɛɑ ɛɌɢɔɑəɞɚɎ, ɖɚɞɚ-

ɜɧɘ ɛɜɚɎɚɐɔɗɌɝɨ ɠɟəɖɢɔɚəɌɗɨəɌɫ ɜɑəɞɏɑəɚ-

ɏɜɌɠɔɫ, ɚəɌ ɎɝɞɜɑɣɌɗɌɝɨ əɌ 20% ɣɌɥɑ (ɜ<0,05). 

ȺɍɥɌɫ ɐɗɔɞɑɗɨəɚɝɞɨ ɏɚɝɛɔɞɌɗɔɓɌɢɔɔ ɟ ɛɌ-

ɢɔɑəɞɚɎ, ɖɚɞɚɜɧɘ ɎɧɛɚɗəɫɗɌɝɨ ɠȸȽȶȾ, ɍɧɗɌ 

ɛɚɣɞɔ əɌ 4 ɐəɫ ɖɚɜɚɣɑ ð 18,3Ñ1,9 ɐəɑɕ ɔ 

21,9Ñ2,1 ɐəɑɕ ɝɚɚɞɎɑɞɝɞɎɑəəɚ, (ɜ<0,05). ȺɢɑəɖɌ 

ɛɜɚɐɚɗɒɔɞɑɗɨəɚɝɞɔ ɏɚɝɛɔɞɌɗɔɓɌɢɔɔ, əɌɣɔəɌɫ 

ɝɚ ɐəɫ ɚɛɑɜɌɢɔɔ, ɛɜɚɐɑɘɚəɝɞɜɔɜɚɎɌɗɌ ɑɥɬ ɍɚ-

ɗɑɑ ɓəɌɣɔɘɧɑ ɜɌɓɗɔɣɔɫ. ȻɌɢɔɑəɞɧ ɖɚəɞɜɚɗɨəɚɕ 

ɏɜɟɛɛɧ ɛɚɝɗɑ ɛɜɚɎɑɐɑəɔɫ ɚɛɑɜɌɢɔɔ əɌɡɚɐɔɗɔɝɨ 

Ɏ ɝɞɌɢɔɚəɌɜɑ ɛɚɣɞɔ əɌ 5 ɐəɑɕ ɐɚɗɨɤɑ ɛɚ ɝɜɌɎ-

əɑəɔɪ ɝ ɛɌɢɔɑəɞɌɘɔ ɚɝəɚɎəɚɕ ɏɜɟɛɛɧ ð 

18,2Ñ1,5 ɐəɑɕ ɔ 13,0Ñ1,0 ɐəɑɕ, ɝɚɚɞɎɑɞɝɞɎɑəəɚ 

(ɜ<0,05). 

Ⱥɍɝɟɒɐɑəɔɑ.  

ȹɑɝɘɚɞɜɫ əɌ ɞɚ, ɣɞɚ ɠɟəɖɢɔɚəɌɗɨəɌɫ 

ɜɑəɞɏɑəɚɏɜɌɠɔɫ ɛɜɔ əɑɝɞɌɍɔɗɨəɚɝɞɔ ɄȺȻ ɫɎ-

ɗɫɑɞɝɫ əɌɔɍɚɗɑɑ  ɜɌɝɛɜɚɝɞɜɌəɑəəɧɘ ɐɔɌɏəɚɝɞɔ- 

ȾɌɍɗɔɢɌ ʈ2.     Ƚɞɑɛɑəɨ ɝɘɑɥɑəɔɫ ɤɑɕəɧɡ ɛɚɓɎɚəɖɚɎ Ɏ ɛɚɓɌɡ ɘɌɖɝɔɘɌɗɨəɚɏɚ  

ɝɏɔɍɌəɔɫ ɔ ɜɌɓɏɔɍɌəɔɫ. 

ʇʦʟʚʦʥʢʠ 

ʉʛʠʙʘʪʝʣʴʥʦʝ ʜʚʠʞʝʥʠʝ ʈʘʟʛʠʙʘʪʝʣʴʥʦʝ ʜʚʠʞʝʥʠʝ 

ʏʠʩʣʦ ʧʘʮʠʝʥʪʦʚ 
ɸʤʧʣʠʪʫʜʘ ʩʤʝʝɦ-

ʥʠʷ, ʤʤ 
ʏʠʩʣʦ ʧʘʮʠʝʥʪʦʚ ɸʤʧʣʠʪʫʜʘ ʩʤʝɦ ʝʥʠʷ, ʤʤ 

ʉ3 1 (2,9%) 3,2 0 (0,0%) 0,0 

ʉ4 18 (51,4%) 3,3Ñ0,7 (2-4) 15 (43,3%) 3,3Ñ0,7 (2-4) 

ʉ5 18 (51,4
) 3,4Ñ0,5 (2-4) 14 (40,0%) 3,3Ñ0,7 (2-4) 

ʉ6 8 (16,7%) 3,5Ñ0,5 (2-4) 4 (8,0%) 3,4Ñ0,4 (2-4) 

ʉ7 1 (2,9%) 3,0 0 (0,0%) 0,0 
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ɣɑɝɖɔɘ ɘɑɞɚɐɚɘ, ɔɘɑɪɞɝɫ ɐɚɝɞɚɎɑɜəɧɑ ɐɌəəɧɑ, 

ɣɞɚ ɐɚ 20% çɝɟɥɑɝɞɎɑəəɧɡè ɛɚɎɜɑɒɐɑəɔɕ ɤɑɕ-

əɚɏɚ ɚɞɐɑɗɌ ɛɚɓɎɚəɚɣəɔɖɌ əɌ ɜɑəɞɏɑəɚɏɜɌɘɘɌɡ 

çɛɜɚɛɟɝɖɌɑɞɝɫè [11]. Ȼɜɔ ɝɜɌɎəɑəɔɔ ɜɑɓɟɗɨɞɌɞɚɎ 

ɡɔɜɟɜɏɔɣɑɝɖɚɕ ɖɚɜɜɑɖɢɔɔ ɟ ɞɑɡ ɛɌɢɔɑəɞɚɎ, ɖɚ-

ɞɚɜɧɘ ɛɜɑɐɚɛɑɜɌɢɔɚəəɚ ɎɧɛɚɗəɫɗɌɝɨ ɜɑəɞɏɑəɚ-

ɏɜɌɠɔɫ Ɏ 7 ɝɗɟɣɌɫɡ (20,0%) Ɏɚ Ɏɜɑɘɫ ɎɘɑɤɌ-

ɞɑɗɨɝɞɎɌ ɐɔɌɏəɚɓ ɍɧɗ ɟɞɚɣəɑə ɔ ɔɓɘɑəɬə, ɣɞɚ 

ɛɜɔɎɑɗɚ ɖ ɝɟɥɑɝɞɎɑəəɚɘɟ ɟɎɑɗɔɣɑəɔɪ ɛɜɚɐɚɗ-

ɒɔɞɑɗɨəɚɝɞɔ ɚɛɑɜɌɢɔɔ. ȿ ɞɑɡ ɛɌɢɔɑəɞɚɎ, ɖɚɞɚ-

ɜɧɘ ɛɑɜɑɐ ɚɛɑɜɌɢɔɑɕ ɛɜɚɎɚɐɔɗɌɝɨ ɠȸȽȶȾ, Ɏ 

100% ɔɓəɌɣɌɗɨəɚ ɍɧɗ ɛɚɝɞɌɎɗɑə Ɏɑɜəɧɕ ɐɔɌ-

ɏəɚɓ, ɣɞɚ ɛɚɓɎɚɗɔɗɚ ɚɛɜɑɐɑɗɔɞɨ ɞɚɣəɧɕ ɚɍɦɑɘ 

ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ əɌ ɐɚɚɛɑɜɌɢɔ-

ɚəəɚɘ ɩɞɌɛɑ.  

Ⱥɞ ɛɜɌɎɔɗɨəɚɝɞɔ ɛɚɝɞɌəɚɎɖɔ ɐɔɌɏəɚɓɌ ɓɌ-

Ɏɔɝɔɞ ɔɝɡɚɐ ɡɔɜɟɜɏɔɣɑɝɖɚɕ ɖɚɜɜɑɖɢɔɔ ɔ ɞɑɣɑ-

əɔɑ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɏɚ ɛɑɜɔɚɐɌ [6, 7]. ȻɜɚɎɑ-

ɐɑəəɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɛɜɚɐɑɘɚəɝɞɜɔɜɚɎɌɗɚ, ɣɞɚ 

Ɏ ɚɝəɚɎəɚɕ ɏɜɟɛɛɑ ɛɌɢɔɑəɞɚɎ ɐɗɔɞɑɗɨəɚɝɞɨ ɏɚɝ-

ɛɔɞɌɗɔɓɌɢɔɔ ɍɧɗɌ ɐɚɝɞɚɎɑɜəɚ ɘɑəɨɤɑ, ɖɜɚɘɑ 

ɞɚɏɚ əɔɒɑ ɍɧɗɌ ɔ ɣɌɝɞɚɞɌ ɚɝɗɚɒəɑəɔɕ, ɣɞɚ ɐɑ-

ɗɌɑɞ ɠȸȽȶȾ ɘɑɞɚɐɚɘ ɎɧɍɚɜɌ ɛɜɔ ɡɔɜɟɜɏɔɣɑ-

ɝɖɚɘ ɗɑɣɑəɔɔ ɛɌɢɔɑəɞɚɎ ɝ əɑɝɞɌɍɔɗɨəɚɝɞɨɪ 

ɄȺȻ.  

ȳɌɖɗɪɣɑəɔɑ.  

ȼɑɓɟɗɨɞɌɞɧ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ ɟ ɛɌ-

ɢɔɑəɞɚɎ, ɖɚɞɚɜɧɘ əɌ ɐɚɚɛɑɜɌɢɔɚəəɚɘ ɩɞɌɛɑ 

ɍɧɗɌ ɎɧɛɚɗəɑəɌ ɠȸȽȶȾ ɍɧɗɔ ɐɚɝɞɚɎɑɜəɚ ɗɟɣ-

ɤɑ. ȸɑɞɚɐɔɖɌ ɠȸȽȶȾ ɘɚɒɑɞ ɍɧɞɨ ɜɑɖɚɘɑəɐɚ-

ɎɌəɌ ɖ ɤɔɜɚɖɚɘɟ Ɏəɑɐɜɑəɔɪ Ɏ ɖɗɔəɔɣɑɝɖɟɪ 

ɛɜɌɖɞɔɖɟ. 

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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ʆʩʣʦʞʥʝʥʠʷ 
ʆʩʥʦʚʥʘʷ   ʛʨʫʧʧʘ 

(n1 = 35) 

ʂʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ  

(n2 = 35) 
p 

 ʘʙʩ % ʘʙʩ % 

ʀʥʬʝʢʮʠʷ ʤʷʛʢʠʭ ʪʢʘʥʝʡ 0 0,0 1 2,9 >0,05 

ʈʘʜʠʢʫʣʦʧʘʪʠʷ 4 11,4 7 20,0 >0,05 

ʀʟʦʣʠʨʦʚʘʥʥʦʝ ʧʦʚʨʝʞʜʝʥʠʝ ʥʝʨʚʥʳʭ ʢʦʨʝʰʢʦʚ 

(ʉ5) 
1 2,9 2 5,7 >0,05 

ʋʤʝʥʴʰʝʥʠʝ ʦʙʲʝʤʘ ʜʚʠʞʝʥʠʷ 8 22,9 16 45,7 <0,05 

ʂʠʬʦʪʠʯʝʩʢʘʷ ʜʝʬʦʨʤʘʮʠʷ 4 11,4 11 31,4 <0,05 
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ȰɨɫɣɖɚɎ ȶ.Ȭ., ȰɨɫɣɖɚɎɌ ȯ.Ȯ., ȱɎɜɑɔəɚɎɌ ɋ.Ȯ., ȯɟɍɔə Ȭ.Ȯ.,  

ȼɫɍɧɡ Ƚ.Ⱥ., ȳɑɕəɌɗɚɎ Ɋ.ȷ., ȽɌɎɔə Ȱ.ȸ. 

 
ɔɌɝɞɑɘɌɞɚɘɔɑɗɔɫ (ȰȽȸ) ɚɞəɚɝɔɞɝɫ ɖ ɐɚɝɞɌɞɚɣəɚ ɜɑɐɖɚɕ ɛɌɞɚɗɚɏɔɔ ɛɚɓɎɚəɚɣ-

əɔɖɌ ɔ ɝɛɔəəɚɏɚ ɘɚɓɏɌ ɝ ɣɌɝɞɚɞɚɕ ɓɌɍɚɗɑɎɌɑɘɚɝɞɔ 0,06%, ɝ ɞɫɒɑɗɧɘɔ ɖɗɔəɔ-

ɣɑɝɖɔɘɔ ɛɜɚɫɎɗɑəɔɫɘɔ. 

ɂɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. ȴɓɟɣɔɞɨ ȸȼȾ-ɝɑɘɔɚɞɔɖɟ ɜɌɓɗɔɣəɧɡ ɞɔɛɚɎ ɐɔɌɝɞɑɘɌɞɚ-

ɘɔɑɗɔɔ ɐɗɫ ɎɧɫɎɗɑəɔɫ ɔɓɘɑəɑəɔɕ, ɖɚɞɚɜɧɑ əɑɚɍɡɚɐɔɘɚ ɟɣɔɞɧɎɌɞɨ ɛɜɔ ɛɗɌəɔɜɚɎɌəɔɔ 

ɚɛɑɜɌɞɔɎəɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ. 

ȸɌɞɑɜɔɌɗ ɔ ɘɑɞɚɐɧ. Ȱɚ ɗɑɣɑəɔɫ ɍɧɗɌ ɎɧɛɚɗəɑəɌ ȸȼȾ ɟ 38 ɍɚɗɨəɧɡ ɝ ɐɔɌɝɞɑɘɌ-

ɞɚɘɔɑɗɔɑɕ, ɔɓ əɔɡ 10 ɘɟɒɝɖɚɏɚ ɛɚɗɌ, 28 ð ɒɑəɝɖɚɏɚ. ȸȼȾ ɛɜɚɎɚɐɔɗɔ əɌ ɞɚɘɚɏɜɌɠɑ 

Siemens Magnetom (1,5 Ⱦɗ) ɔɝɛɚɗɨɓɚɎɌɗɔ T1-ɎɓɎɑɤɑəəɧɑ (T1-WI), T2-ɎɓɎɑɤɑəəɧɑ (T2-WI) 

ɔ T2-ɎɓɎɑɤɑəəɧɑ Ɏ ɜɑɒɔɘɑ ɒɔɜɚɛɚɐɌɎɗɑəɔɫ (STIR) Ɏ ɝɌɏɔɞɞɌɗɨəɚɕ ɛɗɚɝɖɚɝɞɔ, T2-WI Ɏ 

ɌɖɝɔɌɗɨəɚɕ ɔ ɠɜɚəɞɌɗɨəɚɕ ɛɗɚɝɖɚɝɞɫɡ. 

ȼɑɓɟɗɨɞɌɞɧ. ȼɌɝɥɑɛɗɑəɔɑ ɝɛɔəəɚɏɚ ɘɚɓɏɌ əɌ ɟɜɚɎəɑ ɏɜɟɐɚ-ɛɚɫɝəɔɣəɚɏɚ ɛɑɜɑɡɚ-

ɐɌ ɎɧɫɎɗɑəɚ ɟ 15 ɛɌɢɔɑəɞɚɎ, Ɏ ɛɚɫɝəɔɣəɚɘ ɚɞɐɑɗɑ ɛɚɓɎɚəɚɣəɔɖɌ ð ɟ 17. ȰɑɠɚɜɘɌɢɔɔ 

ɛɚɓɎɚəɚɣəɔɖɌ ɎɧɫɎɗɑəɧ ɟ 31 ɛɌɢɔɑəɞɌ. ȿ 37 ɍɚɗɨəɧɡ ȰȽȸ ɝɚɣɑɞɌɗɌɝɨ ɝ ɌəɚɘɌɗɔɫɘɔ 

ɜɌɓɎɔɞɔɫ ɛɚɓɎɚəɚɣəɔɖɌ, ɝ əɌɜɟɤɑəɔɑɘ ɝɑɏɘɑəɞɌɢɔɔ ɔɗɔ ɠɚɜɘɔɜɚɎɌəɔɫ. ȶɚɝɞəɧɕ ɡɌ-

ɜɌɖɞɑɜ ɛɑɜɑɏɚɜɚɐɖɔ ɔɘɑɗ ɘɑɝɞɚ ɟ 17 ɛɌɢɔɑəɞɚɎ, ɠɔɍɜɚɓəɧɕ ð Ɏ 16 ɝɗɟɣɌɫɡ, ɟ ɛɫɞɔ ɍɚɗɨ-

əɧɡ ɛɑɜɑɏɚɜɚɐɖɌ ɚɞɝɟɞɝɞɎɚɎɌɗɌ. ȮɧɫɎɗɑəɚ 27 ɝɗɟɣɌɑɎ ɝɚɛɟɞɝɞɎɟɪɥɑɕ ɛɌɞɚɗɚɏɔɔ ɝɛɔə-

əɚɏɚ ɘɚɓɏɌ ɟ ɛɌɢɔɑəɞɚɎ ɝ ȰȽȸ I ɞɔɛɌ ɔ Ɏ 31 ɝɗɟɣɌɑ ð ɛɜɔ ȰȽȸ II ɞɔɛɌ.  

Ⱥɍɝɟɒɐɑəɔɑ. ȬəɌɗɔɓ ɛɚɗɟɣɑəəɚɏɚ ɘɌɞɑɜɔɌɗɌ ɛɚɖɌɓɌɗ, ɣɞɚ ȸȼȾ ɛɚɓɎɚɗɔɗɌ ɛɚɗɟ-

ɣɔɞɨ ɔəɠɚɜɘɌɢɔɪ ɚ ɝɞɜɟɖɞɟɜɑ ɛɚɓɎɚəɚɣəɔɖɌ ɔ ɝɚɝɞɚɫəɔɔ ɝɛɔəəɚɏɚ ɘɚɓɏɌ, ɚɝɚɍɑəəɚɝɞɫɡ 

ɠɚɜɘɔɜɚɎɌəɔɫ, ɟɜɚɎəɑ ɔ ɡɌɜɌɖɞɑɜɑ ɛɑɜɑɏɚɜɚɐɖɔ ɟ ɍɚɗɨəɧɡ ɐɔɌɝɞɑɘɌɞɚɘɔɑɗɔɑɕ, ɣɞɚ 

ɝɚɎɛɌɐɌɑɞ ɝ ɘəɑəɔɑɘ A.P. Trenga et al., 2016, A.N. Khan et al., 2016 ɛɚ ɛɚɎɚɐɟ ɩɠɠɑɖ-

ɞɔɎəɚɝɞɔ ɔ ɢɑɗɑɝɚɚɍɜɌɓəɚɝɞɔ ɔɝɛɚɗɨɓɚɎɌəɔɫ ȸȼȾ ɛɜɔ ɐɔɌɏəɚɝɞɔɖɑ ɐɔɓɜɌɠɔɕ. 

ȳɌɖɗɪɣɑəɔɑ. ȸȼȾ ɛɚɓɎɚɗɔɗɌ ɎɧɫɎɔɞɨ Ɏɑɝɨ ɝɔɘɛɞɚɘɚɖɚɘɛɗɑɖɝ ɛɜɔɓəɌɖɚɎ, ɝɎɚɕ-

ɝɞɎɑəəɧɡ ȰȽȸ (ɡɌɜɌɖɞɑɜ ɜɌɝɥɑɛɗɑəɔɫ ɝɛɔəəɚɏɚ ɘɚɓɏɌ, ɝɞɜɚɑəɔɑ ɛɑɜɑɏɚɜɚɐɖɔ, ɞɚɛɚ-

ɏɜɌɠɔɣɑɝɖɔɑ ɚɝɚɍɑəəɚɝɞɔ), Ɍ ɞɌɖɒɑ ɝɚɛɟɞɝɞɎɟɪɥɔɑ ɔɓɘɑəɑəɔɫ ɛɚɓɎɚəɚɣəɔɖɌ ɔ ɝɛɔəəɚ-

ɏɚ ɘɚɓɏɌ, ɣɞɚ ɘɚɒɑɞ ɔɘɑɞɨ ɓəɌɣɑəɔɑ ɛɜɔ Ɏɧɍɚɜɑ ɚɛɑɜɌɢɔɔ. 
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 MRI-SEMIOTICS OF DIASTEMATOMYELIA   
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Rabykh  S.O., Zeinalov  Yu.L., Savin D.M.   
 

iastematomyelia (DSM) refers to rather rare pathology with 0,06% inc idence but 

it is accompanied by consider able changes of the spine and spinal cord with s e-

vere cli n ical manifestations.  

Purpose.  To study MRI -semiotics of different types of diastematomyelia to define the 

chan ges required in planning the operative invasion.  

Material and Methods.  38 patients with  diastematomyelia including 10 males and 
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28 females were examined before treatment using MRI. MRI was performed using Siemens 

Magneton T1 -weighted (T1W1), T2 -weighted (T2W1) and fat suppressed T2 -weighted (STIR) 

MR images were used in the sagittal plane an d T2W1 images were used in the axial and 

front planes.  

Results.  Spinal cord splitting was revealed in 15 cases at the level of thoracolumbar 

transition and in 17 cases it was observed in the lumbar spine. Spinal deformities were 

found in 31 patients. In 37  patients DSM was combined with different variants of the spine 

mal -developments and  disorder of segmentation or formation. Bony septum was observed 

in 17 patients, the fibrous one was in 16 cases and in 5 patients it was absent. 27 cases of 

var ious accom panying pathology of the spinal cord were observed in the patients with DSM 

of Type I and 31 cases were revealed in DSM of Type II.  

Analysis of obtained material indicated that MRI made possible to get the info r-

mation r egarding spinal structure and spinal cord condition and peculiarities of formation, 

level and character of septum in the patients with diastematomyelia concurring with opinion 

of AP Trenga et al., 2016, AN Khan et al., 2016, on efficacy and usefulness of MRI in dia g-

nostics of dysgraphia.  

Conc lusion.  MRI allowed us to reveal all symptoms complex of the signs typical of 

DSM (the character of splitting, structure of the septum, topographic peculiarities) as well 

as the a ccompanying pathological changes of the spine and spinal cord that can be cru cial 

in making surgical solution . 
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ɔɌɝɞɑɘɌɞɚɘɔɑɗɔɫ (ȰȽȸ) (diastemat o-

myelia, Split Cord Malformation (SCM)) 

ð ɚɐɔə ɔɓ ɎɌɜɔɌəɞɚɎ ɝɛɔəɌɗɨəɚɕ 

ɐɔɓɜɌɠɔɔ, ɛɜɔ ɖɚɞɚɜɚɘ ɝɛɔəəɚɕ ɘɚɓɏ 

(Ƚȸ) ɜɌɝɥɑɛɗɫɑɞɝɫ əɌ ɐɎɑ ɣɌɝɞɔ ɛɑɜɑ-

ɏɚɜɚɐɖɚɕ, ɜɌɝɛɚɗɚɒɑəəɚɕ Ɏ ɝɌɏɔɞɞɌɗɨəɚɕ ɛɗɚɝ-

ɖɚɝɞɔ. Ȼɚ ɐɌəəɧɘ ɗɔɞɑɜɌɞɟɜɧ, ɣɌɝɞɚɞɌ Ɏɝɞɜɑ-

ɣɌɑɘɚɝɞɔ ɝɛɔəɌɗɨəɧɡ ɐɔɓɜɌɠɔɕ ɝɚɝɞɌɎɗɫɑɞ 0,5-

2,5 əɌ 1000 əɚɎɚɜɚɒɐɑəəɧɡ, ɐɑɎɚɣɖɔ ɛɚɜɌɒɌ-

ɪɞɝɫ ɩɞɔɘ ɛɚɜɚɖɚɘ ɓəɌɣɔɞɑɗɨəɚ ɣɌɥɑ ɘɌɗɨɣɔ-

ɖɚɎ [1-7]. ȹɑɝɘɚɞɜɫ əɌ ɞɚ, ɣɞɚ ɐɌəəɌɫ ɌəɚɘɌɗɔɫ 

ɛɚɓɎɚəɚɣəɔɖɌ ɔɓɎɑɝɞəɌ ɝ 1837 ɏ. (Ollivier Ƚ.ȼ., 

ɢɔɞ ɛɚ Hilal S.K., 1974), ɞɚɗɨɖɚ ɛɚɝɗɑ ɜɌɓɜɌɍɚɞ-

ɖɔ ɝɚɎɜɑɘɑəəɧɡ ɗɟɣɑɎɧɡ ɘɑɞɚɐɚɎ ɔɝɝɗɑɐɚɎɌəɔɫ 

(ɟɗɨɞɜɌɝɚəɚɏɜɌɠɔɫ, ɘɔɑɗɚɏɜɌɠɔɫ, ȶȾ, ȸȼȾ) ɛɚ-

ɫɎɔɗɌɝɨ Ɏɚɓɘɚɒəɚɝɞɨ ɞɚɣəɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɔ 

ɚɛɜɑɐɑɗɑəɔɫ ɣɌɝɞɚɞɧ ɐɔɌɝɞɑɘɌɞɚɘɔɑɗɔɔ, ɑɑ 

ɜɌɓəɚɎɔɐəɚɝɞɑɕ [8, 9, 10]. ȼɌɓɐɑɗɑəɔɑ ɐɔɌɝɞɑɘɌ-

ɞɚɘɔɑɗɔɔ əɌ ɐɎɌ ɞɔɛɌ ɍɧɗɚ ɛɜɑɐɗɚɒɑəɚ D. Pang 

ɝ ɝɚɌɎɞ. Ɏ 1992 ɏ. Ȼɜɔ I ɞɔɛɑ (SCM I) ɖɚɝɞəɌɫ, 

ɡɜɫɥɑɎɌɫ ɔɗɔ ɠɔɍɜɚɓəɌɫ ɛɑɜɑɏɚɜɚɐɖɔ ɛɑɜɑɝɑ-

ɖɌɪɞ ɛɚɓɎɚəɚɣəɧɕ ɖɌəɌɗ, ɝɛɔəəɚɕ ɘɚɓɏ ɔ ɑɏɚ 

ɚɍɚɗɚɣɖɔ Ɏ ɝɌɏɔɞɞɌɗɨəɚɘ əɌɛɜɌɎɗɑəɔɔ. Ȼɜɔ II 

ɞɔɛɑ (SCM II) ɜɌɓɐɑɗɑəɔɫ ɛɚɓɎɚəɚɣəɚɏɚ ɖɌəɌɗɌ 

əɑ ɎɚɓəɔɖɌɑɞ, Ɍ ɝɛɔəəɚɕ ɘɚɓɏ ɐɑɗɔɞɝɫ ɠɔɍɜɚɓ-

əɚɕ ɛɑɜɑɏɚɜɚɐɖɚɕ Ɏəɟɞɜɔ ɑɐɔəɚɏɚ ɐɟɜɌɗɨəɚɏɚ 

ɘɑɤɖɌ əɌ ɐɎɌ ɜɟɖɌɎɌ [11, 12]. A.K. Mahapatra et 

al. ɛɜɑɐɗɚɒɔɗɔ əɚɎɟɪ ɝɟɍɖɗɌɝɝɔɠɔɖɌɢɔɪ ɐɗɫ I 

ɞɔɛɌ ȰȽȸ, Ɏ ɖɚɞɚɜɚɕ ɚəɔ Ɏɧɐɑɗɔɗɔ ɣɑɞɧɜɑ ɛɚɐ-

ɞɔɛɌ ɔ ɚɍəɌɜɟɒɔɗɔ, ɣɞɚ ɩɞɚ ɔɘɑɑɞ ɓəɌɣɔɞɑɗɨ-

əɟɪ ɛɜɚɏəɚɝɞɔɣɑɝɖɟɪ ɢɑəəɚɝɞɨ, ɛɚɝɖɚɗɨɖɟ 

ɤɌəɝɧ əɌ ɛɚɎɜɑɒɐɑəɔɑ ɡɚɜɐɧ Ɏɚ Ɏɜɑɘɫ ɚɛɑɜɌ-

ɢɔɔ ɚɖɌɓɧɎɌɪɞɝɫ Ɏɧɤɑ Ɏ ɖɌɖɚɘ-ɗɔɍɚ ɖɚəɖɜɑɞ-

əɚɘ ɞɔɛɑ [13]. ȽɚɏɗɌɝəɚ ɩɞɚɕ ɛɚɐɖɗɌɝɝɔɠɔɖɌɢɔɔ 

ȰȽȸ I ɞɔɛɌ ɍɧɗɌ ɛɚɐɜɌɓɐɑɗɑəɌ əɌ ɚɝəɚɎɌəɔɔ 

ɘɑɝɞɚɛɚɗɚɒɑəɔɫ ɖɚɝɞəɚɕ ɛɑɜɑɏɚɜɚɐɖɔ əɌ 4 ɛɚɐ-

ɞɔɛɌ.  

Ȼɚ ɐɌəəɧɘ ɗɔɞɑɜɌɞɟɜɧ əɌɔɍɚɗɑɑ ɣɌɝɞɚ 

ɎɝɞɜɑɣɌɗɝɫ 1a ɛɚɐɞɔɛ [13]. ȻɑɜɑɏɚɜɚɐɖɌ ɘɚɒɑɞ 

ɜɌɝɛɚɗɌɏɌɞɨɝɫ Ɏ ɗɪɍɚɘ ɚɞɐɑɗɑ ɛɚɓɎɚəɚɣəɔɖɌ. 

ɃɌɥɑ ɚəɌ ɎɝɞɜɑɣɌɑɞɝɫ Ɏ ɛɚɫɝəɔɣəɚɘ ɚɞɐɑɗɑ əɌ 

ɟɜɚɎəɑ L2-L4 ɝɑɏɘɑəɞɚɎ [6, 14], ɜɑɒɑ ð Ɏ ɏɜɟɐ-

əɚɘ, ɑɥɑ ɜɑɒɑ ð Ɏ ɤɑɕəɚɘ [5, 8]. ȰɚɝɞɌɞɚɣəɚ 

ɣɌɝɞɚ ɐɔɌɝɞɑɘɌɞɚɘɔɑɗɔɫ ɎɝɞɜɑɣɌɑɞɝɫ Ɏ ɖɚɘɍɔ-

əɌɢɔɔ ɝ ɐɜɟɏɔɘɔ ɌəɚɘɌɗɔɫɘɔ ɜɌɓɎɔɞɔɫ ɛɚɓɎɚ-

əɚɣəɔɖɌ ɔ ɝɛɔəəɚɏɚ ɘɚɓɏɌ ɔ ɛɜɑɐɝɞɌɎɗɫɑɞ ɓəɌ-

ɣɔɞɑɗɨəɧɑ ɞɜɟɐəɚɝɞɔ ɛɜɔ Ɏɧɍɚɜɑ ɞɌɖɞɔɖɔ ɗɑɣɑ-

əɔɫ [15-19].  

ȰɔɌɏəɚɝɞɔɣɑɝɖɔɕ Ɍɗɏɚɜɔɞɘ ɛɜɔ ɚɍɝɗɑɐɚ-

ɎɌəɔɔ ɍɚɗɨəɧɡ ɝ ɛɚɐɚɓɜɑəɔɑɘ əɌ ɐɔɌɝɞɑɘɌɞɚ-

ɘɔɑɗɔɪ əɌɣɔəɌɑɞɝɫ ɝ ɛɚɗɔɛɚɓɔɢɔɚəəɚɕ ɜɑəɞɏɑ-

əɚɏɜɌɠɔɔ ɛɚɓɎɚəɚɣəɔɖɌ ɝ ɛɚɝɗɑɐɟɪɥɑɕ ȸȼȾ- ɔ 

(ɔɗɔ) ɖɚəɞɜɌɝɞəɧɘ ȶȾ-ɔɝɝɗɑɐɚɎɌəɔɑɘ [7, 20]. 

Ȯɧɛɚɗəɑəɔɫ ȶȾ - ɔɗɔ ȸȼȾ-ɔɝɝɗɑɐɚɎɌəɔɫ ɛɚɖɌ-

ɓɌəɚ ɖɌɒɐɚɘɟ ɍɚɗɨəɚɘɟ ɐɌɒɑ ɛɜɔ ɚɞɝɟɞɝɞɎɔɔ 

ɛɜɔɓəɌɖɚɎ ɛɌɞɚɗɚɏɔɔ ɛɚɓɎɚəɚɣəɚɏɚ ɖɌəɌɗɌ əɌ 

ɚɍɓɚɜəɚɕ ɜɑəɞɏɑəɚɏɜɌɘɘɑ, ɑɝɗɔ ɛɗɌəɔɜɟɑɞɝɫ 

ɖɚɜɜɑɖɢɔɫ Ɏɜɚɒɐɑəəɚɕ ɐɑɠɚɜɘɌɢɔɔ ɛɚɓɎɚəɚɣ-

Ȱ 
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əɔɖɌ ɐɗɫ ɔɝɖɗɪɣɑəɔɫ ɛɌɞɚɗɚɏɔɔ ɛɚɓɎɚəɚɣəɚɏɚ 

ɖɌəɌɗɌ ɔ ɝɛɔəəɚɏɚ ɘɚɓɏɌ [21]. Ȼɚ ɘəɑəɔɪ J. 

Kumar et al., ȸȼȾ ɫɎɗɫɑɞɝɫ ɘɑɞɚɐɚɘ ɎɧɍɚɜɌ ɛɜɔ 

ɔɝɝɗɑɐɚɎɌəɔɔ ɐɔɌɝɞɑɘɌɞɚɘɔɑɗɔɔ [20, 22]. ȸəɚ-

ɏɔɑ ɌɎɞɚɜɧ ɜɑɖɚɘɑəɐɟɪɞ ɛɜɚɎɚɐɔɞɨ ȸȼȾ ɔɝɝɗɑ-

ɐɚɎɌəɔɑ ɛɜɔ ɛɚɐɚɓɜɑəɔɔ əɌ ɛɌɞɚɗɚɏɔɪ ɛɚɓɎɚ-

əɚɣəɚɏɚ ɖɌəɌɗɌ ɔ ɝɛɔəəɚɏɚ ɘɚɓɏɌ Ɏ ɛɜɑəɌɞɌɗɨ-

əɧɕ (ɟ ɛɗɚɐɌ) ɔ ɛɚɝɞəɌɞɌɗɨəɧɕ ɛɑɜɔɚɐ ɐɗɫ 

ɚɛɜɑɐɑɗɑəɔɫ ɛɜɚɏəɚɓɌ ɔ ɝɞɜɌɞɑɏɔɔ ɗɑɣɑəɔɫ [23-

27]. ȸȼȾ, ɛɚ ɐɌəəɧɘ D.D. Dhingani ɝ ɝɚɌɎɞ. ɔ 

Trenga A.P. ɝ ɝɚɌɎɞ. ɛɜɑɎɚɝɡɚɐɔɞ ɐɜɟɏɔɑ ɘɑɞɚ-

ɐɔɖɔ Ɏ ɞɚɣəɚɘ ɚɛɜɑɐɑɗɑəɔɔ ɡɌɜɌɖɞɑɜɌ ɝɛɔəɌɗɨ-

əɚɕ ɐɔɓɜɌɠɔɔ ɔ ɫɎɗɫɑɞɝɫ ɝɛɚɝɚɍɚɘ əɌɔɍɚɗɑɑ 

ɞɚɣəɚɕ ɎɔɓɟɌɗɔɓɌɢɔɔ [28-30]. ȺɐəɌɖɚ ɛɚɐɜɚɍəɚ-

ɏɚ ɚɛɔɝɌəɔɫ ȸȼȾ-ɝɑɘɔɚɞɔɖɔ ɛɜɔ ɜɌɓɗɔɣəɧɡ ɞɔ-

ɛɌɡ ɐɔɌɝɞɚɘɌɞɚɘɔɑɗɔɔ əɔ Ɏ ɚɐəɚɘ ɔɓ ɔɝɝɗɑɐɚ-

ɎɌəɔɕ əɑ ɛɜɔɎɚɐɔɞɝɫ.  

ɂɑɗɨ ɜɌɍɚɞɧ.  

ȴɓɟɣɑəɔɑ ȸȼȾ-ɝɑɘɔɚɞɔɖɔ ɜɌɓɗɔɣəɧɡ ɞɔ-

ɛɚɎ ɐɔɌɝɞɑɘɌɞɚɘɔɑɗɔɔ ɐɗɫ ɎɧɫɎɗɑəɔɫ ɔɓɘɑəɑ-

əɔɕ, ɖɚɞɚɜɧɑ əɑɚɍɡɚɐɔɘɚ ɟɣɔɞɧɎɌɞɨ ɛɜɔ ɛɗɌ-

əɔɜɚɎɌəɔɔ ɚɍɦɑɘɌ ɚɛɑɜɌɞɔɎəɚɏɚ ɎɘɑɤɌɞɑɗɨ-

ɝɞɎɌ. 

ȸɌɞɑɜɔɌɗ ɔ ɘɑɞɚɐɧ.  

ȸɑɞɚɐɚɘ ȸȼȾ ɍɧɗɚ ɚɍɝɗɑɐɚɎɌəɚ 38 ɍɚɗɨ-

əɧɡ ɝ ɜɌɓɗɔɣəɧɘɔ ɞɔɛɌɘɔ ɐɔɌɝɞɑɘɌɞɚɘɔɑɗɔɔ, 

ɔɓ əɔɡ 10 ɘɟɒɝɖɚɏɚ ɛɚɗɌ, 28 ð ɒɑəɝɖɚɏɚ (ɞɌɍɗ. 

1). 

ȰɔɓɌɕə ɔɝɝɗɑɐɚɎɌəɔɫ: ɘɚəɚɢɑəɞɜɚɎɚɑ ɜɑ-

ɞɜɚɝɛɑɖɞɔɎəɚɑ ɖɚɏɚɜɞəɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ. ȿɜɚ-

Ɏɑəɨ ɐɚɖɌɓɌɞɑɗɨəɚɝɞɔ ð 4 (Case series (and poor 

quality cohort and case -control studi es) [UK 

Oxford Ȯɑɜɝɔɫ 2009]. 

ȸȼȾ ɛɜɚɎɚɐɔɗɔ ɝ ɛɚɘɚɥɨɪ ɝɔɝɞɑɘɧ 

Siemens Magnetom Syngo MR (Siemens 

Healthcare, ɉɜɗɌəɏɑə, ȯɑɜɘɌəɔɫ) Ɏ ɛɚɗɚɒɑəɔɔ 

ɛɌɢɔɑəɞɌ ɗɑɒɌ əɌ ɝɛɔəɑ. ȮɝɞɜɚɑəəɌɫ ɞɑɗɨəɌɫ 

ɖɌɞɟɤɖɌ ɔɝɛɚɗɨɓɚɎɌɗɌɝɨ ɐɗɫ ɎɔɓɟɌɗɔɓɌɢɔɔ 

ɏɜɟɐəɚɏɚ ɔ ɛɚɫɝəɔɣəɚɏɚ ɚɞɐɑɗɌ ɛɚɓɎɚəɚɣəɔɖɌ, Ɏ 

ɞɚ Ɏɜɑɘɫ ɖɌɖ ɏɚɗɚɎəɌɫ ɔ ɤɑɕəɌɫ ɖɌɞɟɤɖɔ ɔɝ-

ɛɚɗɨɓɚɎɌɗɔɝɨ ɐɗɫ ɤɑɕəɚɏɚ ɚɞɐɑɗɌ ɔ ɎɔɓɟɌɗɔɓɌ-

ɢɔɔ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ. ȺɍɜɌɍɚɞɖɌ ɛɜɚɎɚɐɔɗɌɝɨ ɝ 

ɔɝɛɚɗɨɓɚɎɌəɔɑɘ FOV 200-250 ɘɘ ɟ ɘɗɌɐɑəɢɑɎ ɔ 

ɐɑɞɑɕ ɔ 250-350 ɘɘ ɟ Ɏɓɜɚɝɗɧɡ. ȴɝɛɚɗɨɓɚɎɌɗɔɝɨ 

T1-ɎɓɎɑɤɑəəɧɑ (T1-WI), T 2-ɎɓɎɑɤɑəəɧɑ (T2-WI) 

ɔ T2-ɎɓɎɑɤɑəəɧɑ ɝ ɒɔɜɚɛɚɐɌɎɗɑəɔɑɘ ɛɚɝɗɑɐɚ-

ɎɌɞɑɗɨəɚɝɞɔ Ɏ ɝɌɏɔɞɞɌɗɨəɚɕ ɛɗɚɝɖɚɝɞɔ. ȳɌɞɑɘ 

T2-WI Ɏ ɌɖɝɔɌɗɨəɚɕ ɔ ɠɜɚəɞɌɗɨəɚɕ ɛɗɚɝɖɚɝɞɔ. 

ȮɧɍɜɌəəɌɫ ɞɚɗɥɔəɌ ɝɜɑɓɌ ɝɚɝɞɌɎɗɫɗɌ 3-4 ɘɘ ɝ 

ɔəɞɑɜɎɌɗɚɘ ɝɜɑɓɌ 0,5-1,0 ɘɘ. Ⱦɟɜɍɚ-ɝɛɔəɚɎɧɑ 

ɩɡɚ-ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɔ ɔɝɛɚɗɨɓɚɎɌɗɔɝɨ ɝɚ ɝɗɑ-

ɐɟɪɥɔɘɔ ɛɌɜɌɘɑɞɜɌɘɔ T1-WI: R/TE/Flip Angle 

= 550/9.4/90Á. T2-WI: TR/TE/Flip Angle = 

4000/110/150.  

ȶɜɔɞɑɜɔɔ ɚɢɑəɖɔ: ɞɔɛ ɐɔɌɝɞɑɘɌɞɚɘɔɑɗɔɔ 

ɛɚ Pang; ȸȼȾ-ɘɚɜɠɚɗɚɏɔɫ ɖɚɝɞəɚɕ ɛɑɜɑɏɚɜɚɐɖɔ; 

ɡɌɜɌɖɞɑɜ ɜɌɝɥɑɛɗɑəɔɫ ɝɛɔəəɚɏɚ ɘɚɓɏɌ; ɗɚɖɌɗɔ-

ɓɌɢɔɫ; əɌɗɔɣɔɑ ɐɑɠɚɜɘɌɢɔɔ ɛɚɓɎɚəɚɣəɔɖɌ; ɝɚ-

ɣɑɞɌəɔɑ ɝ ɎɌɜɔɌəɞɌɘɔ ɌəɚɘɌɗɔɕ ɜɌɓɎɔɞɔɫ ɛɚ-

ɓɎɚəɚɣəɔɖɌ; əɌɗɔɣɔɑ ɝɚɛɟɞɝɞɎɟɪɥɑɕ ɛɌɞɚɗɚɏɔɔ 

ɝɛɔəəɚɏɚ ɘɚɓɏɌ. 

ȼɌɍɚɞɌ ɎɧɛɚɗəɑəɌ Ɏ ɝɚɚɞɎɑɞɝɞɎɔɔ ɝɚ ɝɞɌə-

ɐɌɜɞɌɘɌɘɔ Ɂɑɗɨɝɔəɝɖɚɕ ɐɑɖɗɌɜɌɢɔɔ Ȯɝɑɘɔɜəɚɕ 

ɘɑɐɔɢɔəɝɖɚɕ ɌɝɝɚɢɔɌɢɔɔ çɉɞɔɣɑɝɖɔɑ ɛɜɔəɢɔ-

ɛɧ ɛɜɚɎɑɐɑəɔɫ əɌɟɣəɧɡ ɘɑɐɔɢɔəɝɖɔɕ ɔɝɝɗɑɐɚ-

ɎɌəɔɕ ɝ ɟɣɌɝɞɔɑɘ ɣɑɗɚɎɑɖɌè ɝ ɛɚɛɜɌɎɖɌɘɔ 2000 

ɏ. ɔ çȻɜɌɎɔɗɌɘɔ ɖɗɔəɔɣɑɝɖɚɕ ɛɜɌɖɞɔɖɔ Ɏ ȼɚɝ-

ɝɔɕɝɖɚɕ ɀɑɐɑɜɌɢɔɔè, ɟɞɎɑɜɒɐɑəəɧɘɔ ȻɜɔɖɌɓɚɘ 

ȸɔəɓɐɜɌɎɌ ȼɀ ɚɞ 19.06.2003 ɏ. ʈ 266. Ȯɝɑ ɗɔ-

ɢɌ, ɟɣɌɝɞɎɟɪɥɔɑ Ɏ ɔɝɝɗɑɐɚɎɌəɔɔ, ɛɚɐɛɔɝɌɗɔ 

ɔəɠɚɜɘɔɜɚɎɌəəɚɑ ɝɚɏɗɌɝɔɑ əɌ ɟɣɌɝɞɔɑ ɍɑɓ 

ɔɐɑəɞɔɠɔɖɌɢɔɔ ɗɔɣəɚɝɞɔ (ɜɑɤɑəɔɑ ɩɞɔɣɑɝɖɚɏɚ 

ɖɚɘɔɞɑɞɌ ɀȯȭȿ çȼȹɂ çȮȾȺè ɔɘ. ɌɖɌɐ ȯ.Ȭ. ȴɗɔ-

ɓɌɜɚɎɌè ȸɔəɓɐɜɌɎɌ ȼɚɝɝɔɔ ɚɞ 11 ɐɑɖɌɍɜɫ 2018 

ȾɌɍɗɔɢɌ ʈ1.     ȼɌɝɛɜɑɐɑɗɑəɔɑ ɛɌɢɔɑəɞɚɎ ɝ ɐɔɌɝɞɑɘɌɞɚɘɔɑɗɔɑɕ ɛɚ ɛɚɗɟ ɔ  

ɎɚɓɜɌɝɞɟ ɛɚ ɐɌəəɧɘ ȸȼȾ. 

ʇʦʣ ɺʦʟʨʘʩʪʥʳʝ ʛʨʫʧʧʳ (ʣʝʪ) 

1 - 7 8 - 13 14 - 19 20 - 25 26 - 31 

ʤʫʞʩʢʦʡ 6 2 2 - - 

ʞʝʥʩʢʠʡ 13 9 4 1 1 

ɺʩʝʛʦ 19 11 6 1 1 
 

   
 

ȾɌɍɗɔɢɌ ʈ2.     ȼɌɝɛɜɑɐɑɗɑəɔɑ ɛɌɢɔɑəɞɚɎ ɝ ɐɔɌɝɞɑɘɌɞɚɘɔɑɗɔɑɕ 1 ɔ 2 ɞɔɛɚɎ  

ɛɚ ɛɚɗɟ ɔ ɎɚɓɜɌɝɞɟ ɛɚ ɐɌəəɧɘ ȸȼȾ. 

ɺʦʟʨʘʩʪʥʳʝ 

ʛʨʫʧʧʳ, ʣʝʪ 

ʊʠʧ ɼʉʄ ʠ ʧʦʣ ʧʘʮʠʝʥʪʦʚ 

ɼʉʄ I ʪʠʧʘ ɼʉʄ II ʪʠʧʘ 

ʞ ʤ ʞ ʤ 

1 - 7 6 4 7 2 

8 - 13 8 - 1 2 

14 - 18 2 1 2 1 

19 - 25 1 - - - 

26 - 31 - - 1 - 

ɺʩʝʛʦ 17 5 11 5 
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ɏɚɐɌ, ɛɜɚɞɚɖɚɗ ʈ 5 (60). 

ȼɑɓɟɗɨɞɌɞɧ.  

ȬəɌɗɔɓ ɐɌəəɧɡ ȸȼȾ ɛɚɖɌɓɌɗ, ɣɞɚ ɐɔɌɝɞɑ-

ɘɌɞɚɘɔɑɗɔɫ I ɞɔɛɌ ɎɧɫɎɗɑəɌ ɟ 22 ɛɌɢɔɑəɞɚɎ, Ɏ 

ɞɚɘ ɣɔɝɗɑ Ɏ 17 ɝɗɟɣɌɫɡ ɟ ɗɔɢ ɒɑəɝɖɚɏɚ ɛɚɗɌ. 

ȰȽȸ II ɞɔɛɌ ɐɔɌɏəɚɝɞɔɜɚɎɌəɌ ɟ 16 ɛɌɢɔɑəɞɚɎ, 

ɞɌɖɒɑ ɝ ɛɜɑɚɍɗɌɐɌəɔɑɘ ɛɌɞɚɗɚɏɔɔ ɟ ɒɑəɥɔə. Ȯ 

ɍɚɗɨɤɔəɝɞɎɑ ɝɗɟɣɌɑɎ (30 ɍɚɗɨəɧɡ) ɐɔɌɏəɚɓ ɍɧɗ 

ɛɚɝɞɌɎɗɑə Ɏ ɎɚɓɜɌɝɞɑ ɐɚ 13 ɗɑɞ (ɞɌɍɗ. 2). 

ȮɌɒəɟɪ ɜɚɗɨ ɔɏɜɌɑɞ ɚɛɜɑɐɑɗɑəɔɑ ɗɚɖɌɗɔ-

ɓɌɢɔɔ ȰȽȸ, ɛɚɝɖɚɗɨɖɟ əɌɗɔɣɔɑ ɛɑɜɑɏɚɜɚɐɖɔ 

ɘɚɒɑɞ ɚɛɜɑɐɑɗɫɞɨ ɝɚɝɞɚɫəɔɑ ɝɛɔəəɚɏɚ ɘɚɓɏɌ, Ɏ  

ȾɌɍɗɔɢɌ ʈ3.     ȼɌɝɛɜɑɐɑɗɑəɔɑ ɍɚɗɨəɧɡ ɛɚ ɡɌɜɌɖɞɑɜɟ ɔ ɗɚɖɌɗɔɓɌɢɔɔ ɌəɚɘɌɗɔɔ  

ɛɚɓɎɚəɚɣəɔɖɌ. 

    

 

ʍʘʨʘʢʪʝʨ ʠ ʣʦʢʘʣʠʟʘʮʠʷ ɺɸʈ ɼʉʄ I ʪʠʧʘ ɼʉʄ II ʪʠʧʘ 

ʍʘʨʘʢʪʝʨ  ɺɸʈ    

 

 

 

ʥʘʨʫʰʝʥʠʝ ʩʝʛʤʝʥʪʘʮʠʠ 1 1 

ʥʘʨʫʰʝʥʠʝ ʬʦʨʤʠʨʦʚʘʥʠʷ 2 - 

ʩʤʝʰʘʥʥʳʡ ʪʠʧ 19 14 

ʃʦʢʘʣʠʟʘʮʠʷ ɺɸʈ   

 

 

 

 

 

 

ʰʝʡʥʳʡ - 1 

ʰʝʡʥʦ-ʛʨʫʜʥʦʡ 2 1 

ʛʨʫʜʥʦʡ 3 4 

ʛʨʫʜʦʧʦʷʩʥʠʯʥʳʡ 12 8 

ʧʦʷʩʥʠʯʥʳʡ 3 3 

ʧʦʷʩʥʠʯʥʦ-ʢʨʝʩʪʮʦʚʳʡ 3 2 

 

ȼɔɝ. 1 Ɍ (Fig. 1 Ɍ) 

 

ȼɔɝ. 1 ɍ (Fig. 1 b) ȼɔɝ. 1 Ɏ (Fig. 1 ɝ) 

 

ȼɔɝ. 1 ɏ (Fig. 1 d) 

 

ȼɔɝ. 1 ɐ (Fig. 1 e) 

ȼɔɝ. 1.      ȸȼȾ ɛɚɓɎɚəɚɣəɔɖɌ. 

ȻɌɢɔɑəɞ ɐɎɟɡ ɗɑɞ, ɐɔɌɝɞɑɘɌɞɚɘɔɑɗɔɫ I ɞɔɛ. Ⱦ2-Ȯȴ (Ɍ, ɍ, Ɏ); 3dciss (ɏ, ɐ). Ƚɔɘɘɑɞɜɔɣəɚɑ ɜɌɝɥɑɛɗɑəɔɑ.  

Fig. 1.   MRI of the spine . 

Two years old male patie nt, Type I diastematomyelia. Ⱦ2-WI (Ɍ, b, c); 3dciss ( d,e). Symmetric splitting.  
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ȼɔɝ. 2 Ɍ (Fig. 2 Ɍ)  ȼɔɝ. 2 ɍ (Fig. 2 b) 

 

ȼɔɝ. 2 Ɏ (Fig. 2 ɝ)  ȼɔɝ. 2 ɏ (Fig. 2 d) 

ȼɔɝ. 2.      ȸȼȾ ɛɚɓɎɚəɚɣəɔɖɌ. 

ȻɌɢɔɑəɞɖɔ Ʉ., 3.5 ɏ. ȰɔɌɝɞɑɘɌɞɚɘɔɑɗɔɫ.  Ⱦ2-Ȯȴ (Ɍ); 3dciss (ɍ-ɏ). Ȭɝɝɔɘɘɑɞɜɔɣəɚɑ ɜɌɝɥɑɛɗɑəɔɑ. 

Fig. 2.   MRI of the spine.  

Patient Sh., 3.5 y.o. Diastematomyelia.  Ⱦ2-WI (Ɍ); 3dciss ( b-d).Asymmetric splitting.  

 

ȼɔɝ. 3 Ɍ (Fig. 3 Ɍ) 

 

 ȼɔɝ. 3 ɍ (Fig. 3 b) 

 

ȼɔɝ. 3 Ɏ (Fig. 3 ɝ)  ȼɔɝ. 3 ɏ (Fig. 3 d) 

ȼɔɝ. 3.       ȸȼȾ ɏɜɟɐɚɛɚɫɝəɔɣəɚɏɚ ɚɞɐɑɗɌ ɛɚɓɎɚəɚɣəɔɖɌ. 

ȻɌɢɔɑəɞɖɌ ȶ., 10 ɗɑɞ, ɐɔɌɝɞɑɘɌɞɚɘɔɑɗɔɫ I ɞɔɛ, ɝɔɜɔəɏɚɘɔɑɗɔɫ. Ⱦ2-Ȯȴ (Ɍ-ɏ). ȶɚɝɞəɌɫ ɛɑɜɑɏɚɜɚɐɖɌ (ɝɞɜɑɗɖɌ). 

Fig. 3.    MRI of Thoracolumbar spine.  

Patient ȶ., 10 years old, Type I diastematomyelia, sy ringomyelia. Ⱦ2-WI (Ɍ-d). Bone septum (arrow).  
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ȾɌɍɗɔɢɌ ʈ4.     Ȭɝɝɔɘɑɞɜɔɣəɚɑ ɔ ɝɔɘɘɑɞɜɔɣəɚɑ ɜɌɝɥɑɛɗɑəɔɑ ɝɛɔəəɚɏɚ ɘɚɓɏɌ ɟ ɛɌ-

ɢɔɑəɞɚɎ ɝ ɐɔɌɝɞɑɘɌɞɚɘɔɑɗɔɑɕ 1 ɔ 2 ɞɔɛɚɎ, ɔɝɡɚɐɫ ɔɓ ɜɑɓɟɗɨɞɌɞɚɎ ȸȼȾ. 

ʊʠʧ ʜʠʘʩʪʝʤʘʪʦʤʠʝʣʠʠ ʈʘʩʱʝʧʣʝʥʠʝ ʩʧʠʥʥʦʛʦ ʤʦʟʛʘ 

ʩʠʤʤʝʪʨʠʯʥʦʝ ʘʩʠʤʤʝʪʨʠʯʥʦʝ ʙʝʟ ʨʘʩʱʝʧʣʝʥʠʷ 

ɼʉʄ I ʪʠʧʘ 15 7 - 

ɼʉʄ II ʪʠʧʘ 4 11 1 

ɺʩʝʛʦ 19 18 1 
 

   
 

 

ȼɔɝ. 4 Ɍ (Fig. 4 Ɍ) 

  

ȼɔɝ. 4 ɍ (Fig. 4 b) 

 

ȼɔɝ. 4 Ɏ (Fig. 4 ɝ) 

 

 ȼɔɝ. 4 ɏ (Fig. 4 d) 

ȼɔɝ. 4.      ȸȼȾ ɛɚɓɎɚəɚɣəɔɖɌ. 

ȻɌɢɔɑəɞɖɌ 8 ɗɑɞ, ɐɔɌɝɞɑɘɌɞɚɘɔɑɗɔɫ II ɞɔɛ Ⱦ2-Ȯȴ (Ɍ, ɍ); 3dciss (Ɏ, ɏ). ɀɔɍɜɚɓəɌɫ ɛɑɜɑɏɚɜɚɐɖɌ (ɝɞɜɑɗɖɌ).  

Fig. 4.   MRI of the spine.  

8 years old female patient, Type II diastematomyelia Ⱦ-2WI (Ɍ, ɍ); 3dciss (Ɏ, ɏ). Fibrous septum (arrow).  

 

ȼɔɝ. 4 Ɍ (Fig. 4 Ɍ) 

 

 ȼɔɝ. 4 ɍ (Fig. 4 b) 

 

ȼɔɝ. 4 Ɏ (Fig. 4 ɝ) 

 
ȼɔɝ. 4 ɏ (Fig. 4 d) 

ȼɔɝ. 4.       ȸȼȾ ɛɚɓɎɚəɚɣəɔɖɌ. 

ȻɌɢɔɑəɞ 7 ɗɑɞ, ɐɔɌɝɞɑɘɌɞɚɘɔɑɗɔɫ I ɞɔɛ. ȷɔɛɚɘɔɑɗɚɘɑəɔəɏɚɢɑɗɑ (ɝɞɜɑɗɖɌ). Ⱦ2Ȯȴ (Ɍ, ɍ, Ɏ); Ⱦ1-Ȯȴ (ɏ). Ȱɑɠɑɖɞ 

ɚɍɚɗɚɣɖɔ ɔ əɑɓɌɜɌɥɑəəɧɕ ɛɚɓɎɚəɚɣəɧɕ ɖɌəɌɗ. 

Fig. 4.    MRI of the  spine . 

7 years old male patient, Type I diastematomyelia. Lipomyel omeningocele (arrow). Ⱦ2WI (Ɍ, b, c); Ⱦ1-WI (d ). Sheath 

defect an d holorachischisis.  
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ȾɌɍɗɔɢɌ ʈ5.     ȽɚɛɟɞɝɞɎɟɪɥɌɫ ɛɌɞɚɗɚɏɔɫ ɛɚɓɎɚəɚɣəɔɖɌ ɔ ɝɛɔəəɚɏɚ ɘɚɓɏɌ ɟ ɛɌɢɔ-

ɑəɞɚɎ ɝ ɐɔɌɝɞɑɘɌɞɚɘɔɑɗɔɑɕ. 

ʉʦʧʫʪʩʪʚʫʶʱʘʷ ʧʘʪʦʣʦʛʠʷ ʊʠʧ ɼʉʄ ʠ ʢʦʣʠʯʝʩʪʚʦ ʙʦʣʴʥʳʭ 

ɼʉʄI ʪʠʧʘ ɼʉʄ II ʪʠʧʘ 

ʩʠʨʠʥʛʦʤʠʝʣʠʷ 10 4 

ʣʠʧʦʤʘ 1 5 

ʤʝʥʠʥʛʦʮʝʣʝ - 1 

ʠʥʪ
ʘʤʝʜʫʣʣʷʨʥʘʷ ʢʠʩʪʘ 4 5 

ʬʠʢʩʠʨʦʚʘʥʥʳʡ ʩʧʠʥʥʦʡ 

ʤʦʟʛ 

8 8 

ʘʪʨʦʬʠʷ ʩʧʠʥʥʦʛʦ ʤʦʟʛʘ 1 - 

ʣʠʧʦʤʠʝʣʦʤʝʥʠʥʛʦʮʝʣʝ - 1 

ʤʝʥʠʥʛʦʨʘʜʠʢʫʣʦʮʝʣʝ 1 - 

ʠʥʪʨʘʜʫʨʘʣʴʥʘʷ ʢʠʩʪʘ - 2 

ʩʠʥʜʨʦʤ ʢʘʫʜʘʣʴʥʦʡ ʨʝʛʨʝʩ-

ʩʠʠʠ 

1 2 

ʂʣʠʧʧʝʣʷ-ʌʝʡʣʷ 1 1 

ʧʝʨʠʥʝʚʨʘʣʴʥʳʝ ʢʠʩʪʳ - 1 

ʤʠʝʣʦʧʘʪʠʷ 
 1 

ɺʩʝʛʦ 27 31 
 

   
 

 

ȼɔɝ. 6 Ɍ (Fig. 6 Ɍ) 

 

ȼɔɝ. 6 ɍ (Fig. 6 b) 

 

ȼɔɝ. 6 Ɏ (Fig. 6 ɝ) ȼɔɝ. 6 ɏ (Fig. 6 d) 

 

ȼɔɝ. 6 ɐ (Fig. 6 e) 

ȼɔɝ. 6.      ȸȼȾ ɛɚɓɎɚəɚɣəɔɖɌ. 

ȻɌɢɔɑəɞɌ Ɏ ɎɚɓɜɌɝɞɑ 1 ɏɚɐ 10 ɘɑɝɫɢɑɎ, ɐɔɌɝɞɑɘɌɞɚɘɔɑɗɔɫ I ɞɔɛ, ɝɔɜɔəɏɚɘɔɑɗɔɫ, ȮȬȼ ɛɚɓɎɚəɖɚɎ Ⱦ2-Ȯȴ (Ɍ, ɍ, 

Ɏ); 3dciss (ɏ); Ⱦ1-Ȯȴ (ɐ). ȶɚɝɞəɌɫ ɛɑɜɑɏɚɜɚɐɖɌ (Ɍ, ɍ, Ɏ, ɏ, ɐ - ɝɞɜɑɗɖɌ). Ƚɔɘɘɑɞɜɔɣəɚɑ ɜɌɝɥɑɛɗɑəɔɑ. ȹɌɜɟɤɑəɔɑ 

ɠɚɜɘɔɜɚɎɌəɔɫ ɔ ɝɗɔɫəɔɫ ɛɚɓɎɚəɖɚɎ əɌ ɟɜɚɎəɑ L1-4 (ɠɔɏɟɜəɌɫ ɝɞɜɑɗɖɌ). 

Fig. 6.   MRI of the spine . 

Patientõs spine at the age of 1 year 10 month, Type I diastematomyelia, syringomyelia, congenital mal-development 

of vertebrae Ⱦ2WI (Ɍ, ɍ, Ɏ); 3dciss (ɏ); Ⱦ1-WI (ɐ). Bone septum (Ɍ, ɍ, Ɏ, ɏ, ɐ - arrow).  Symmetric splitting. Disorder of 

the formation and fusion of vertebra at L1 -4 level (block arrow).  
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ɣɌɝɞəɚɝɞɔ, Ɏ ɛɚɫɝəɔɣəɚɘ ɚɞɐɑɗɑ. ȿ 32 ɍɚɗɨəɧɡ 

ɜɌɝɥɑɛɗɑəɔɑ ɝɛɔəəɚɏɚ ɘɚɓɏɌ ɎɧɫɎɗɑəɚ əɌ 

ɟɜɚɎəɑ ɏɜɟɐɚɛɚɫɝəɔɣəɚɏɚ ɛɑɜɑɡɚɐɌ (15 ɣɑɗɚɎɑɖ) 

ɔɗɔ Ɏ ɛɚɫɝəɔɣəɚɘ ɚɞɐɑɗɑ ɛɚɓɎɚəɚɣəɔɖɌ (17 ɛɌ-

ɢɔɑəɞɚɎ). ȶ ɐɚɝɞɌɞɚɣəɚ ɣɌɝɞɧɘ ɖɗɔəɔɣɑɝɖɔɘ 

ɛɜɚɫɎɗɑəɔɫɘ ȰȽȸ ɚɞəɚɝɫɞɝɫ ɐɑɠɚɜɘɌɢɔɔ ɛɚ-

ɓɎɚəɚɣəɔɖɌ, ɖɚɞɚɜɧɑ ɎɧɫɎɗɑəɧ ɟ 31 ɛɌɢɔɑəɞɌ, 

Ɏ ɞɚɘ ɣɔɝɗɑ Ɏ 22 ɝɗɟɣɌɫɡ ɝɖɚɗɔɚɓ ɜɌɓɗɔɣəɚɕ 

ɝɞɑɛɑəɔ ɞɫɒɑɝɞɔ, Ɏ ɝɑɘɔ ð ɖɔɠɚɓ, Ɏ ɐɎɟɡ ð ɏɔ-

ɛɑɜɗɚɜɐɚɓ. Ȯ 11 ɝɗɟɣɌɫɡ ɎɧɫɎɗɑə ɝɖɚɗɔɚɓ ɝ ɚɐ-

əɚɕ ɝɞɜɟɖɞɟɜəɚɕ ɐɟɏɚɕ (Ƚ-ɚɍɜɌɓəɧɕ), Ɏ 10 ð 

ɐɎɟɡɌɛɔɖɌɗɨəɧɕ (S-ɚɍɜɌɓəɧɕ), ɟ ɚɐəɚɏɚ ɛɌɢɔ-

ɑəɞɌ ð ɞɜɑɡɌɛɔɖɌɗɨəɧɕ (ȱ-ɚɍɜɌɓəɧɕ). 

ȿ 37 ɍɚɗɨəɧɡ ȰȽȸ ɝɚɣɑɞɌɗɌɝɨ ɝ ɜɌɓɗɔɣ-

əɧɘɔ ɎɌɜɔɌəɞɌɘɔ ɌəɚɘɌɗɔɕ ɜɌɓɎɔɞɔɫ ɛɚɓɎɚ-

əɚɣəɔɖɌ, ɜɑɒɑ ɝ əɌɜɟɤɑəɔɑɘ ɝɑɏɘɑəɞɌɢɔɔ ɔɗɔ 

əɌɜɟɤɑəɔɑɘ ɠɚɜɘɔɜɚɎɌəɔɫ, ɣɌɥɑ ɝ ɔɡ ɝɚɣɑɞɌ-

əɔɑɘ (ɞɌɍɗ. 3). 

ȶ ɚɐəɚɘɟ ɔɓ ɎɌɒəɧɡ ɛɜɔɓəɌɖɚɎ ȰȽȸ ɚɞ-

əɚɝɔɞɝɫ ɡɌɜɌɖɞɑɜ ɜɌɝɥɑɛɗɑəɔɫ ɝɛɔəəɚɏɚ ɘɚɓɏɌ, 

ɖɚɞɚɜɧɕ ɘɚɒɑɞ Ɏɗɔɫɞɨ əɌ ɜɌɓɎɔɞɔɑ ɔ ɐɔəɌɘɔɖɟ 

əɑɎɜɚɗɚɏɔɣɑɝɖɚɕ ɝɔɘɛɞɚɘɌɞɔɖɔ (ɜɔɝ. 1, 2).  

Ⱦɔɛ ȰȽȸ ɔ ɡɌɜɌɖɞɑɜ ɜɌɝɥɑɛɗɑəɔɫ ɝɛɔə-

əɚɏɚ ɘɚɓɏɌ ɛɜɑɐɝɞɌɎɗɑə Ɏ ɞɌɍɗɔɢɑ 4. 

ȼɌɓɘɑɜɧ ɔ ɘɚɜɠɚɗɚɏɔɣɑɝɖɚɑ ɝɞɜɚɑəɔɑ ɝɌ-

ɘɚɕ ɛɑɜɑɏɚɜɚɐɖɔ ɞɌɖɒɑ ɘɚɏɟɞ Ɏɗɔɫɞɨ əɌ Ɏɚɓ-

əɔɖəɚɎɑəɔɑ əɑɎɜɚɗɚɏɔɣɑɝɖɔɡ ɚɝɗɚɒəɑəɔɕ, Ɏ 

ɝɎɫɓɔ ɝ ɣɑɘ, ɛɜɔ ɔɓɟɣɑəɔɔ ɐɌəəɧɡ ȸȼȾ, əɌ ɩɞɚ 

ɍɧɗɚ ɚɍɜɌɥɑəɚ ɚɝɚɍɚɑ ɎəɔɘɌəɔɑ. ȶɚɝɞəɌɫ ɛɑɜɑ-

ɏɚɜɚɐɖɌ ɔɘɑɗɌ ɘɑɝɞɚ ɟ 17 ɍɚɗɨəɧɡ ɝ ȰȸȽ I, 

ɠɔɍɜɚɓəɌɫ ð ɟ ɛɫɞɔ. ȿ ɍɚɗɨəɧɡ ɝ ȰȸȽ II ɠɔɍ-

ɜɚɓəɌɫ ɛɑɜɑɏɚɜɚɐɖɌ ɍɧɗɌ ɟ 11 ɍɚɗɨəɧɡ, ɜɌɝɥɑɛ-

ɗɑəɔɑ Ƚȸ ɍɑɓ ɛɑɜɑɏɚɜɚɐɖɔ ð ɟ 5 ɛɌɢɔɑəɞɚɎ.  

ȸȼȾ ɛɚɓɎɚɗɔɗɌ ɎɧɫɎɔɞɨ ɐɑɞɌɗɔ ɝɞɜɚɑəɔɫ 

ɛɑɜɑɏɚɜɚɐɖɔ, ɜɌɓɐɑɗɫɪɥɑɕ ɝɛɔəəɚɕ ɘɚɓɏ. ȶɚɝɞ-

əɌɫ ɛɑɜɑɏɚɜɚɐɖɌ ɎɔɓɟɌɗɔɓɔɜɚɎɌɗɌɝɨ Ɏ Ɏɔɐɑ ɚɍ-

ɜɌɓɚɎɌəɔɫ Ɏ ɝɞɜɟɖɞɟɜɑ ɛɚɓɎɚəɚɣəɚɏɚ ɖɌəɌɗɌ 

ɜɌɓɗɔɣəɚɕ ɞɚɗɥɔəɧ ɔ Ɏɧɝɚɞɧ, ɔɐɟɥɑɏɚ ɚɞ ɞɑɗɌ 

ɛɚɓɎɚəɖɌ ɖ ɓɌɐəɑɕ ɐɟɏɑ, ɛɚ ɝɔɏəɌɗɨəɧɘ ɡɌɜɌɖ-

ɞɑɜɔɝɞɔɖɌɘ ɝɚɚɞɎɑɞɝɞɎɟɪɥɔɘ ɖɚɝɞəɚɕ ɞɖɌəɔ 

(ɜɔɝ. 3). 

ɀɔɍɜɚɓəɌɫ ɛɑɜɑɏɚɜɚɐɖɌ ɚɛɜɑɐɑɗɫɗɌɝɨ ɖɌɖ 

ɝɚɑɐɔəɔɞɑɗɨəɚɞɖɌəəɧɕ ɞɫɒ, ɣɌɥɑ Ɏɝɑɏɚ ɔɐɟ-

ɥɔɕ ɚɞ ɞɑɗɌ ɛɚɓɎɚəɖɌ ɖ ɑɏɚ ɓɌɐəɑɕ ɐɟɏɑ. ȾɌɖɒɑ 

ɐɔɌɏəɚɝɞɔɜɚɎɌɗɔɝɨ ɞɫɒɔ, ɔɐɟɥɔɑ ɏɚɜɔɓɚəɞɌɗɨ-

əɚ ɖ ɓɌɐəɑɕ ɐɟɏɑ ɎɧɤɑɗɑɒɌɥɑɏɚ ɛɚɓɎɚəɖɌ ɔɗɔ 

ɎɔɓɟɌɗɔɓɔɜɟɑɘɧɑ ɞɚɗɨɖɚ ɚɞ ɞɑɗɌ ɛɚɓɎɚəɖɌ ɐɚ 

ɝɛɔəəɚɏɚ ɘɚɓɏɌ ɔɗɔ ɚɞ ɝɛɔəəɚɏɚ ɘɚɓɏɌ ɐɚ ɓɌɐ-

əɑɕ ɐɟɏɔ (ɜɔɝ. 4). 

ȼɌɓɗɔɣəɌɫ ɝɚɛɟɞɝɞɎɟɪɥɌɫ ɛɌɞɚɗɚɏɔɫ ɛɚ-

ɓɎɚəɚɣəɔɖɌ ɔ ɝɛɔəəɚɏɚ ɘɚɓɏɌ ɟ ɛɌɢɔɑəɞɚɎ ɝ 

ȰȽȸ I ɎɧɫɎɗɑəɌ Ɏ 27 ɝɗɟɣɌɫɡ, ɛɜɔ ȰȽȸ I ð Ɏ 31 

(ɞɌɍɗɔɢɌ 5).  

ȹɌ T1 ɔ Ⱦ2 ð ɎɓɎɑɤɑəəɧɡ ɔɓɚɍɜɌɒɑəɔɫɡ 

ɐɗɫ ɗɔɛɚɘɔɑɗɚɘɑəɔəɏɚɢɑɗɑ ɡɌɜɌɖɞɑɜɑə  ɏɔɛɑ-

ɜɔəɞɑəɝɔɎəɧɕ ɝɔɏəɌɗ, ɝ ɔɝɡɚɐəɧɘ ɜɌɝɛɚɗɚɒɑ-

əɔɑɘ Ɏ ɖɌɟɐɌɗɨəɧɡ ɚɞɐɑɗɌɡ ɝɛɔəəɚɏɚ ɘɚɓɏɌ, 

ɜɌɝɛɜɚɝɞɜɌəɫɪɥɔɕɝɫ Ɏ ɛɚɐɖɚɒəɟɪ ɚɍɗɌɝɞɨ ɣɑ-

ɜɑɓ ɐɑɠɑɖɞ ɚɍɚɗɚɣɖɔ ɔ əɑɓɌɜɌɥɑəəɧɕ ɛɚɓɎɚ-

əɚɣəɧɕ ɖɌəɌɗ (ɜɔɝ. 5).  

Ƚɔɜɔəɏɚɘɔɑɗɔɫ ɎɧɫɎɗɑəɌ ɟ 14 ɍɚɗɨəɧɡ 

ɜɌɓɗɔɣəɚɏɚ ɎɚɓɜɌɝɞɌ (ɜɔɝ. 6). 

Ⱥɍɝɟɒɐɑəɔɑ. 

ȺɝəɚɎəɚɕ ɢɑɗɨɪ ɔɝɝɗɑɐɚɎɌəɔɫ ɍɧɗɚ ɔɓɟ-

ɣɔɞɨ ȸȼȾ-ɝɑɘɔɚɞɔɖɟ ɐɔɌɝɞɑɘɌɞɚɘɔɑɗɔɔ ɜɌɓ-

ɗɔɣəɚɏɚ ɞɔɛɌ, ɝɚɛɟɞɝɞɎɟɪɥɑɕ ɛɌɞɚɗɚɏɔɔ ɖɌɖ 

ɝɛɔəəɚɏɚ ɘɚɓɏɌ, ɞɌɖ ɔ ɛɚɓɎɚəɚɣəɔɖɌ ɐɗɫ ɚɛɜɑ-

ɐɑɗɑəɔɫ ɚɍɦɑɖɞɔɎəɧɡ ɖɜɔɞɑɜɔɑɎ ɛɜɔ ɛɗɌəɔɜɚ-

ɎɌəɔɔ ɚɍɦɑɘɌ ɚɛɑɜɌɞɔɎəɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ. 

ȶɜɚɘɑ ɞɚɏɚ, ɎɌɒəɚ ɜɌɓɜɌɍɚɞɌɞɨ ɚɛɞɔɘɌɗɨəɧɕ 

ɛɜɚɞɚɖɚɗ ɔɝɝɗɑɐɚɎɌəɔɫ, ɖɚɞɚɜɧɕ əɑɚɍɡɚɐɔɘ ɐɗɫ 

ɞɌɖɚɏɚ ɝɗɚɒəɚɏɚ ɘɑɞɚɐɌ ɔɝɝɗɑɐɚɎɌəɔɫ, ɖɌɖ 

ȸȼȾ-ɝɖɌəɔɜɚɎɌəɔɑ. ȸɧ ɝɚɏɗɌɝəɧ ɝ ɘəɑəɔɑɘ S. 

Avcu ɝ ɝɚɌɎɞ., (2010), ɣɞɚ ɞɚɗɨɖɚ ɛɜɔɘɑəɑəɔɑ 

ɝɚɚɞɎɑɞɝɞɎɟɪɥɑɏɚ ɖɚɘɛɗɑɖɝɌ ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚ-

ɝɞɑɕ ɛɚɓɎɚɗɫɑɞ ɎɧɫɎɔɞɨ Ɏɝɑ ɔɘɑɪɥɔɑɝɫ ɎɌɜɔ-

Ɍəɞɧ ɔɓɘɑəɑəɔɕ ɖɚɝɞəɧɡ ɝɞɜɟɖɞɟɜ, ɝɛɔəəɚɏɚ 

ɘɚɓɏɌ, ɒɔɜɚɎɚɕ ɞɖɌəɔ [17]. 

Ȯ ɛɜɑɐɝɞɌɎɗɑəəɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ Ɏ 32 ɝɗɟ-

ɣɌɫɡ ɜɌɝɥɑɛɗɑəɔɑ ɝɛɔəəɚɏɚ ɘɚɓɏɌ ɎɧɫɎɗɑəɚ əɌ 

ɟɜɚɎəɑ ɏɜɟɐɚ-ɛɚɫɝəɔɣəɚɏɚ ɛɑɜɑɡɚɐɌ ɔɗɔ Ɏ ɛɚɫɝ-

əɔɣəɚɘ ɚɞɐɑɗɑ ɛɚɓɎɚəɚɣəɔɖɌ, ɛɜɔɣɑɘ Ɏ 17 ɝɗɟ-

ɣɌɫɡ ɛɑɜɑɏɚɜɚɐɖɌ ɜɌɝɛɚɗɌɏɌɗɌɝɨ ɖɌɟɐɌɗɨəɑɑ L1-

L2. ȿ ɍɚɗɨɤɔəɝɞɎɌ ɛɌɢɔɑəɞɚɎ ɝ ɐɔɌɝɞɑɘɌɞɚɘɔɑ-

ɗɔɑɕ ɔɘɑɗ ɘɑɝɞɚ 1a ɛɚɐɞɔɛ ɜɌɝɛɚɗɚɒɑəɔɫ ɖɚɝɞ-

əɚɕ ɛɑɜɑɏɚɜɚɐɖɔ (ɖɚɝɞəɌɫ ɛɑɜɑɏɚɜɚɐɖɌ Ɏ ɢɑəɞɜɑ 

ɝ ɚɐɔəɌɖɚɎɚ ɜɌɓɐɑɗɑəəɧɘ ɝɛɔəəɧɘ ɘɚɓɏɚɘ Ɏɧ-

ɤɑ ɔ əɔɒɑ ɛɑɜɑɏɚɜɚɐɖɔ), ɣɞɚ ɝɚɎɛɌɐɌɑɞ ɝ ɐɌə-

əɧɘɔ ɗɔɞɑɜɌɞɟɜɧ [13]. ȰȽȸ ɣɌɝɞɚ ɝɚɛɜɚɎɚɒɐɌ-

ɑɞɝɫ ɜɌɓɗɔɣəɧɘɔ əɑɎɜɚɗɚɏɔɣɑɝɖɔɘɔ ɚɝɗɚɒəɑ-

əɔɫɘɔ, Ɏ ɝɎɫɓɔ ɝ ɛɜɚɏɜɑɝɝɔɜɟɪɥɑɘ əɌɞɫɒɑəɔɑɘ 

ɝɛɔəəɚɏɚ ɘɚɓɏɌ Ɏ ɛɜɚɢɑɝɝɑ ɜɚɝɞɌ, ɚɝɚɍɑəəɚ, ɛɜɔ 

əɔɓɖɚɘ ɜɌɝɛɚɗɚɒɑəɔɔ ɖɚəɟɝɌ, ɝɛɌɕɖɌɘɔ Ɏ ɛɚ-

ɓɎɚəɚɣəɚɘ ɖɌəɌɗɑ ɔ ɌəɚɘɌɗɨəɚ ɜɌɓɎɔɞɚɕ ɟɞɚɗ-

ɥɑəəɚɕ ɞɑɜɘɔəɌɗɨəɚɕ əɔɞɨɪ [21, 31].  

ȶ ɐɚɝɞɌɞɚɣəɚ ɣɌɝɞɧɘ ɖɗɔəɔɣɑɝɖɔɘ ɛɜɚɫɎ-

ɗɑəɔɫɘ ȰȽȸ ɚɞəɚɝɫɞɝɫ ɐɑɠɚɜɘɌɢɔɔ ɛɚɓɎɚəɚɣ-

əɔɖɌ. Ȯ əɌɤɑɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɟ 31 ɛɌɢɔɑəɞɌ 

ɔɘɑɗɔ ɘɑɝɞɚ ɐɑɠɚɜɘɌɢɔɔ ɛɚɓɎɚəɚɣəɔɖɌ, ɣɞɚ 

ɝɚɝɞɌɎɔɗɚ 81,6% ɚɞ ɚɍɥɑɏɚ ɖɚɗɔɣɑɝɞɎɌ ɍɚɗɨəɧɡ, 

ɔ ɛɜɑɎɚɝɡɚɐɔɞ ɝɚɚɞəɚɤɑəɔɑ (58,1%), ɛɜɑɐɝɞɌɎ-

ɗɑəɚɑ ɉ.Ȯ. ȿɗɨɜɔɡɚɘ (2008) [21]. ȰɔɌɝɞɑɘɌɞɚɘɔ-

ɑɗɔɫ ɛɚ ɐɌəəɧɘ ɗɔɞɑɜɌɞɟɜɧ ɣɌɝɞɚ Ɍɝɝɚɢɔɔɜɟɑɞ-

ɝɫ ɝ ɌəɚɘɌɗɔɫɘɔ ɜɌɓɎɔɞɔɫ ɛɚɓɎɚəɖɚɎ ɔ ɏɔɐɜɚ-

ɘɔɑɗɔɑɕ, ɣɞɚ ɝɚɎɛɌɐɌɑɞ ɔ ɝ əɌɤɔɘɔ ɐɌəəɧɘɔ, 

ɛɚɝɖɚɗɨɖɟ ɌəɚɘɌɗɔɫ ɜɌɓɎɔɞɔɫ ɛɚɓɎɚəɚɣəɔɖɌ 

ɎɧɫɎɗɑəɌ ɟ 37 ɍɚɗɨəɧɡ ɔɓ 38 [14, 18, 27]. Ȼɜɑ-

ɚɍɗɌɐɌɗ ɝɘɑɤɌəəɧɕ ɞɔɛ ɌəɚɘɌɗɔɔ ɛɚɓɎɚəɚɣəɔ-

ɖɌ, ɔɓɚɗɔɜɚɎɌəəɧɑ ɠɚɜɘɧ əɌɜɟɤɑəɔɫ ɝɑɏɘɑə-

ɞɌɢɔɔ ɔ ɠɚɜɘɔɜɚɎɌəɔɫ ɎɧɫɎɗɑəɚ ɟ ɐɎɟɡ ɍɚɗɨ-

əɧɡ Ɏ ɖɌɒɐɚɕ ɏɜɟɛɛɑ, ɛɜɔ ɩɞɚɘ ɝɚɣɑɞɌəəɧɑ 

ɠɚɜɘɧ ɌəɚɘɌɗɔɕ ɛɚɓɎɚəɖɚɎ ɎɧɫɎɗɑəɧ ɟ 33 ɔɓ 

37 ɍɚɗɨəɧɡ. ȮɧɫɎɗɑəɚ 58 ɎɌɜɔɌəɞɚɎ ɝɚɛɟɞɝɞɎɟ-

ɪɥɔɡ ɌəɚɘɌɗɔɕ ɜɌɓɎɔɞɔɫ Ƚȸ ɛɜɔ ȰȽȸ, ɣɞɚ Ɏ 

ɚɞəɚɝɔɞɑɗɨəɧɡ ɢɔɠɜɌɡ ɝɚɝɞɌɎɗɫɑɞ 1,6 ɌəɚɘɌɗɔɔ 

əɌ ɚɐəɚɏɚ ɛɌɢɔɑəɞɌ. ȿ 16 ɍɚɗɨəɧɡ ɎɧɫɎɗɑəɌ 

ɠɔɖɝɌɢɔɫ Ƚȸ Ɏ ɞɑɜɘɔəɌɗɨəɚɘ ɚɞɐɑɗɑ, ɟ 9 - ɔə-

ɞɜɌɘɑɐɟɗɗɫɜəɌɫ ɖɔɝɞɌ, Ɏ 14 ɝɗɟɣɌɫɡ ð ɝɔɜɔəɏɚ-

ɘɔɑɗɔɫ, ɖɚɞɚɜɌɫ, ɛɚ ɘəɑəɔɪ B.J. Bixenmann ɝ 

ɝɚɌɎɞ., ɚɍɧɣəɚ ɎɝɞɜɑɣɌɑɞɝɫ ɛɜɔ ɜɌɓɗɔɣəɧɡ 
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ɠɚɜɘɌɡ ɝɛɔəɌɗɨəɚɕ ɐɔɓɜɌɠɔɔ [32]. ȬəɌɗɔɓ ɛɚ-

ɗɟɣɑəəɚɏɚ ɘɌɞɑɜɔɌɗɌ ɛɚɖɌɓɌɗ, ɣɞɚ ȸȼȾ ɛɚɓɎɚɗɔ-

ɗɌ ɛɚɗɟɣɔɞɨ ɔəɠɚɜɘɌɢɔɪ ɚ ɝɞɜɟɖɞɟɜɑ ɛɚɓɎɚ-

əɚɣəɔɖɌ ɔ ɝɚɝɞɚɫəɔɔ ɝɛɔəəɚɏɚ ɘɚɓɏɌ, ɚɝɚɍɑəəɚ-

ɝɞɫɡ ɠɚɜɘɔɜɚɎɌəɔɫ, ɟɜɚɎəɑ ɔ ɡɌɜɌɖɞɑɜɑ ɛɑɜɑ-

ɏɚɜɚɐɖɔ ɟ ɍɚɗɨəɧɡ ɐɔɌɝɞɑɘɌɞɚɘɔɑɗɔɑɕ, ɣɞɚ ɘɚ-

ɒɑɞ ɛɚɎɗɔɫɞɨ əɌ ɛɜɔəɫɞɔɑ ɡɔɜɟɜɏɔɣɑɝɖɔɡ ɜɑ-

ɤɑəɔɕ, ɣɞɚ ɝɚɎɛɌɐɌɑɞ ɝ ɘəɑəɔɑɘ AP Trenga et 

al.,2016, AN Khan et al., 2016 ɛɚ ɛɚɎɚɐɟ ɩɠɠɑɖ-

ɞɔɎəɚɝɞɔ ɔ ɢɑɗɑɝɚɚɍɜɌɓəɚɝɞɔ ɔɝɛɚɗɨɓɚɎɌəɔɫ 

ȸȼȾ ɛɜɔ ɐɔɌɏəɚɝɞɔɖɑ ɐɔɓɜɌɠɔɕ [10, 29]. 

ȮɧɎɚɐɧ. 

1. Ȱɗɫ ɛɚɗɟɣɑəɔɫ ɛɚɗəɚɕ ɔəɠɚɜɘɌɢɔɔ ɚ 

Ɏɝɑɡ ɛɜɚɫɎɗɑəɔɫɡ ɐɔɌɝɞɑɘɌɞɚɘɔɑɗɔɔ ɔ ɝɚɛɟɞ-

ɝɞɎɟɪɥɔɡ ɔɓɘɑəɑəɔɫɡ ɛɚɓɎɚəɚɣəɔɖɌ ɔ ɝɛɔəəɚ-

ɏɚ ɘɚɓɏɌ, əɑɚɍɡɚɐɔɘɚ ɔɝɛɚɗɨɓɚɎɌɞɨ əɌɍɚɜ ɛɚɝɗɑ-

ɐɚɎɌɞɑɗɨəɚɝɞɑɕ, Ɏ ɞɚɘ ɣɔɝɗɑ T1-ɎɓɎɑɤɑəəɧɑ 

(T1-WI), T2 -ɎɓɎɑɤɑəəɧɑ (T2-WI) ɔ T2-

ɎɓɎɑɤɑəəɧɑ ɝ ɒɔɜɚɛɚɐɌɎɗɑəɔɑɘ ɛɚɝɗɑɐɚɎɌ-

ɞɑɗɨəɚɝɞɔ Ɏ ɝɌɏɔɞɞɌɗɨəɚɕ ɛɗɚɝɖɚɝɞɔ, T2WI Ɏ Ɍɖ-

ɝɔɌɗɨəɚɕ ɔ ɠɜɚəɞɌɗɨəɚɕ ɛɗɚɝɖɚɝɞɫɡ ɛɜɔ ɞɚɗ-

ɥɔəɑ ɝɜɑɓɌ 3-4 ɘɘ ɝ ɔəɞɑɜɎɌɗɚɘ ɝɜɑɓɌ 0,5-1,0 

ɘɘ.  

2. ȸȼȾ ɝɑɘɔɚɞɔɖɌ ɐɔɌɝɞɑɘɌɞɚɘɔɑɗɔɔ 

ɎɖɗɪɣɌɗɌ ɜɌɓɗɔɣəɧɑ ɎɌɜɔɌəɞɧ ɜɌɝɥɑɛɗɑəɔɫ 

ɝɛɔəəɚɏɚ ɘɚɓɏɌ (ɝɔɘɘɑɞɜɔɣəɚɑ ɔ Ɍɝɔɘɘɑɞɜɔɣ-

əɚɑ), ɖɚɞɚɜɧɑ Ɏ ɐɌəəɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ Ɏɝɞɜɑɞɔ-

ɗɔɝɨ Ɏ 19 ɔ 18 ɝɗɟɣɌɫɡ ɝɚɚɞɎɑɞɝɞɎɑəəɚ; ɝɞɜɚɑ-

əɔɑ ɛɑɜɑɏɚɜɚɐɖɔ (ɖɚɝɞəɌɫ ð 17 ɝɗɟɣɌɑɎ, ɠɔɍɜɚɓ-

əɌɫ ð 16); ɝɔɏəɌɗɨəɧɑ ɡɌɜɌɖɞɑɜɔɝɞɔɖɔ ɛɑɜɑɏɚ-

ɜɚɐɖɔ ɔ ɞɚɛɚɏɜɌɠɔɣɑɝɖɔɑ ɚɝɚɍɑəəɚɝɞɔ. 

3. ȽɚɛɟɞɝɞɎɟɪɥɔɑ ɔɓɘɑəɑəɔɫ ɛɚɓɎɚəɚɣ-

əɔɖɌ ɓɌɖɗɪɣɌɗɔɝɨ Ɏ əɌɗɔɣɔɔ ɐɑɠɚɜɘɌɢɔɔ ɟ 31 

ɛɌɢɔɑəɞɌ, Ɏ ɞɚɘ ɣɔɝɗɑ Ɏ 22 ɝɗɟɣɌɫɡ ɝɖɚɗɔɚɓ ɜɌɓ-

ɗɔɣəɚɕ ɝɞɑɛɑəɔ ɞɫɒɑɝɞɔ, Ɏ ɝɑɘɔ ð ɖɔɠɚɓ, Ɏ ɐɎɟɡ 

ð ɏɔɛɑɜɗɚɜɐɚɓ; ɜɌɓɗɔɣəɧɑ ɎɌɜɔɌəɞɧ ɌəɚɘɌɗɔɕ 

ɜɌɓɎɔɞɔɫ ɛɚɓɎɚəɚɣəɔɖɌ, Ɏ ɞɚɘ ɣɔɝɗɑ əɌɜɟɤɑəɔɑ 

ɝɑɏɘɑəɞɌɢɔɔ, əɌɜɟɤɑəɔɑ ɠɚɜɘɔɜɚɎɌəɔɫ, ɝɘɑ-

ɤɌəəɧɕ ɞɔɛ, ɖɚɞɚɜɧɕ ɎɧɫɎɗɑə Ɏ ɍɚɗɨɤɔəɝɞɎɑ 

ɝɗɟɣɌɑɎ. 

4. ȸȼȾ ɔɓɘɑəɑəɔɫ ɝɛɔəəɚɏɚ ɘɚɓɏɌ, ɎɧɫɎ-

ɗɑəəɧɑ ɟ 27 ɛɌɢɔɑəɞɚɎ ɝ ȰȽȸ I ɔ ɟ 31 ɝ ȰȽȸ II, 

ɡɌɜɌɖɞɑɜɔɓɚɎɌɗɔɝɨ ɠɔɖɝɔɜɚɎɌəəɧɘ ɝɛɔəəɧɘ 

ɘɚɓɏɚɘ ɔ ɝɔɜɔəɏɚɘɔɑɗɔɑɕ. 

5. ȸȼȾ ɛɚɓɎɚɗɔɗɌ ɎɧɫɎɔɞɨ Ɏɑɝɨ ɝɔɘɛɞɚɘɚ-

ɖɚɘɛɗɑɖɝ ɛɜɔɓəɌɖɚɎ, ɝɎɚɕɝɞɎɑəəɧɡ ɐɔɌɝɞɑɘɌ-

ɞɚɘɔɑɗɔɔ, Ɍ ɞɌɖɒɑ ɝɚɛɟɞɝɞɎɟɪɥɔɑ ɛɌɞɚɗɚɏɔɣɑ-

ɝɖɔɑ ɔɓɘɑəɑəɔɫ ɛɚɓɎɚəɚɣəɔɖɌ ɔ ɝɛɔəəɚɏɚ ɘɚɓ-

ɏɌ, ɣɞɚ ɝɎɔɐɑɞɑɗɨɝɞɎɟɑɞ ɚɍ ɩɠɠɑɖɞɔɎəɚɝɞɔ ɐɌə-

əɚɏɚ ɘɑɞɚɐɌ ɔ əɑɚɍɡɚɐɔɘɚɝɞɔ Ɏɖɗɪɣɑəɔɫ ɑɏɚ Ɏ 

ɐɔɌɏəɚɝɞɔɣɑɝɖɔɕ Ɍɗɏɚɜɔɞɘ ɛɜɔ ɚɍɝɗɑɐɚɎɌəɔɔ 

ɛɌɢɔɑəɞɚɎ ɝ ɛɚɐɚɓɜɑəɔɑɘ əɌ ɐɔɌɝɞɑɘɌɞɚɘɔɑ-

ɗɔɪ. 

ȴɝɞɚɣəɔɖ ɠɔəɌəɝɔɜɚɎɌəɔɫ ɔ  ɖɚəɠɗɔɖɞ 

ɔəɞɑɜɑɝɚɎ. 

ȬɎɞɚɜɧ ɐɌəəɚɕ ɝɞɌɞɨɔ ɛɚɐɞɎɑɜɐɔɗɔ ɚɞɝɟɞ-
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ɖɚəɠɗɔɖɞɌ ɔəɞɑɜɑɝɚɎ, ɚ ɖɚɞɚɜɧɡ əɑɚɍɡɚɐɔɘɚ 

ɝɚɚɍɥɔɞɨ.
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ȸɌɞɑɜɔɌɗ ɔ ɘɑɞɚɐɧ. Ȯ ɔɝɝɗɑɐɚɎɌəɔɑ Ɏɖɗɪɣɑəɧ 68 ɛɌɢɔɑəɞɚɎ (42 ɘɟɒɣɔəɧ, 26 

ɒɑəɥɔə, ɝɜɑɐəɔɕ ɎɚɓɜɌɝɞ 63 (56;68) ɏɚɐɌ). ȭɚɗɨəɧɘ Ɏɧɛɚɗəɫɗɔ ɝɚɎɘɑɥɑəəɟɪ ɘɟɗɨɞɔɝ-

ɛɔɜɌɗɨəɟɪ ɖɚɘɛɨɪɞɑɜəɚ-ɞɚɘɚɏɜɌɠɔɣɑɝɖɟɪ ɖɚɜɚəɌɜɚɏɜɌɠɔɪ (ȸȽȶȾ-ȶȯ) ɔ ɛɑɜɠɟɓɔɚə-

əɟɪ ɝɢɔəɞɔɏɜɌɠɔɪ ɘɔɚɖɌɜɐɌ (ȻȽȸ) ɝ 99mTc-ɘɑɞɚɖɝɔɔɓɚɍɟɞɔɗɔɓɚəɔɞɜɔɗɚɘ ɛɚ ɐɎɟɡ-

ɐəɑɎəɚɘɟ ɛɜɚɞɚɖɚɗɟ əɌɏɜɟɓɖɌ/ɛɚɖɚɕ əɌ ɏɔɍɜɔɐəɚɘ ɚɐəɚɠɚɞɚəəɚ-ɩɘɔɝɝɔɚəəɚɘ ɔ ɜɑəɞ-

ɏɑəɚɎɝɖɚɘ ɖɚɘɛɨɪɞɑɜəɚɘ ɞɚɘɚɏɜɌɠɑ GE Discovery NM/CT 570ɝ (GE Healthcare, 

Milwauk ee, WI, USA). Ȼɚ ɐɌəəɧɘ ȻȽȸ ɛɌɢɔɑəɞɚɎ ɜɌɓɐɑɗɔɗɔ əɌ 2 ɏɜɟɛɛɧ: 1) ɝ əɌɗɔɣɔɑɘ 

ɝɜɑɐəɔɡ ɔ ɍɚɗɨɤɔɡ ɐɑɠɑɖɞɚɎ ɛɑɜɠɟɓɔɔ əɌ əɌɏɜɟɓɖɑ (SSSÓ9); 2) ɝ əɌɗɔɣɔɑɘ əɑɍɚɗɨɤɔɡ 

ɐɑɠɑɖɞɚɎ ɛɑɜɠɟɓɔɔ əɌ əɌɏɜɟɓɖɑ ɔɗɔ əɚɜɘɌɗɨəɚɕ ɘɔɚɖɌɜɐɔɌɗɨəɚɕ ɛɑɜɠɟɓɔɑɕ (SSS<9). 

ȼɑɓɟɗɨɞɌɞɧ. ȭɧɗɔ ɟɝɞɌəɚɎɗɑəɧ ɟɘɑɜɑəəɚɕ ɝɔɗɧ ɖɚɜɜɑɗɫɢɔɚəəɧɑ ɝɎɫɓɔ ɘɑɒɐɟ 

ɝɢɔəɞɔɏɜɌɠɔɣɑɝɖɔɘɔ ɛɚɖɌɓɌɞɑɗɫɘɔ ɝɞɜɑɝɝ-ɔəɐɟɢɔɜɚɎɌəəɚɕ ɔɤɑɘɔɔ ɔ ȶȾ-

ɡɌɜɌɖɞɑɜɔɝɞɔɖɌɘɔ Ɍɞɑɜɚɝɖɗɑɜɚɞɔɣɑɝɖɚɏɚ ɛɚɜɌɒɑəɔɫ ȶȬ (ɘɌɖɝɔɘɌɗɨəɚɑ ɝɞɑəɚɓɔɜɚɎɌ-

əɔɑ, ɝɟɘɘɌɜəɚɑ ɝɞɑəɚɓɔɜɚɎɌəɔɑ, Segment Stenosis Score, CT-Syntax ). Ȼɚ ɜɑɓɟɗɨɞɌɞɌɘ 

ɚɐəɚɠɌɖɞɚɜəɚɏɚ ɗɚɏɔɝɞɔɣɑɝɖɚɏɚ ɜɑɏɜɑɝɝɔɚəəɚɏɚ ɌəɌɗɔɓɌ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɧɘɔ əɑ-

ɓɌɎɔɝɔɘɧɘɔ ɐɑɞɑɜɘɔəɌəɞɌɘɔ ɔɤɑɘɔɔ ɫɎɗɫɗɔɝɨ: ɘɌɖɝɔɘɌɗɨəɚɑ ɝɞɑəɚɓɔɜɚɎɌəɔɑ, ɝɟɘ-

ɘɌɜəɚɑ ɝɞɑəɚɓɔɜɚɎɌəɔɑ, ɔəɞɑɏɜɌɗɨəɧɑ ɔəɐɑɖɝɧ ɞɫɒɑɝɞɔ ɖɚɜɚəɌɜəɚɏɚ ɌɞɑɜɚɝɖɗɑɜɚɓɌ 

Segment Stenosis Score ɔ CT-Syntax, ɠɌɖɞ əɌɗɔɣɔɫ ɡɚɞɫ ɍɧ ɚɐəɚɏɚ ɝɞɑəɚɓɌ Ó50%, ɘɫɏɖɚ-

ɞɖɌəəɌɫ ɝɞɜɟɖɞɟɜɌ ɔ ɢɔɜɖɟɗɫɜəɚɑ ɜɌɝɛɚɗɚɒɑəɔɑ Ɍɞɑɜɚɝɖɗɑɜɚɞɔɣɑɝɖɚɕ ɍɗɫɤɖɔ. Ȼɚ ɐɌə-

əɧɘ ɘəɚɏɚɠɌɖɞɚɜəɚɏɚ ɗɚɏɔɝɞɔɣɑɝɖɚɏɚ ɜɑɏɜɑɝɝɔɚəəɚɏɚ ɌəɌɗɔɓɌ, ɖɚɘɍɔəɌɢɔɫ əɑɝɖɚɗɨɖɔɡ 

ȶȾ-ɛɜɔɓəɌɖɚɎ ɖɚɜɚəɌɜəɚɏɚ ɌɞɑɜɚɝɖɗɑɜɚɓɌ əɑ ɛɜɔɎɚɐɔɗɌ ɖ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɚɘɟ 

ɟɗɟɣɤɑəɔɪ ɛɜɚɏəɚɝɞɔɣɑɝɖɚɕ ɘɚɐɑɗɔ. 

ȳɌɖɗɪɣɑəɔɑ. Ȱɚɛɚɗəɔɞɑɗɨəɧɑ ȶȾ-ɡɌɜɌɖɞɑɜɔɝɞɔɖɔ ɖɚɜɚəɌɜəɚɏɚ ɌɞɑɜɚɝɖɗɑɜɚɓɌ - 

ɝɟɘɘɌɜəɚɑ ɝɞɑəɚɓɔɜɚɎɌəɔɑ, Segment Stenosis Score, CT-Syntax, ɘɫɏɖɚɞɖɌəəɌɫ ɝɞɜɟɖɞɟɜɌ 

ɔ ɢɔɜɖɟɗɫɜəɚɑ ɜɌɝɛɚɗɚɒɑəɔɑ Ɍɞɑɜɚɝɖɗɑɜɚɞɔɣɑɝɖɚɕ ɍɗɫɤɖɔ, ɫɎɗɫɪɞɝɫ ɝɞɌɞɔɝɞɔɣɑɝɖɔ 

ɓəɌɣɔɘɧɘɔ əɑɓɌɎɔɝɔɘɧɘɔ ɛɜɑɐɔɖɞɚɜɌɘɔ ɝɜɑɐəɔɡ ɔ ɍɚɗɨɤɔɡ ɐɑɠɑɖɞɚɎ ɛɑɜɠɟɓɔɔ ɘɔɚ-

ɖɌɜɐɌ əɌ əɌɏɜɟɓɖɑ. ȰɌəəɧɑ ȶȾ ɡɌɜɌɖɞɑɜɔɝɞɔɖɔ ɘɚɏɟɞ ɍɧɞɨ ɔɝɛɚɗɨɓɚɎɌəɧ Ɏ ɖɌɣɑɝɞɎɑ 

ɘɌɜɖɑɜɚɎ ɜɔɝɖɌ ɜɌɓɎɔɞɔɫ əɑɍɗɌɏɚɛɜɔɫɞəɧɡ ɝɑɜɐɑɣəɧɡ ɝɚɍɧɞɔɕ Ɏ ɛɚɛɟɗɫɢɔɔ ɛɌɢɔɑəɞɚɎ 

ɝ ɛɜɚɘɑɒɟɞɚɣəɚɕ ɛɜɑɞɑɝɞɚɎɚɕ Ɏɑɜɚɫɞəɚɝɞɨɪ ȴȭȽ. 
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RELATIONSHIPS BETWEEN CORONARY ATHEROSCLEROTIC MORPHOLOGY AND 

MYOCARDIAL PERFUSION DOWNSTREAM: THE RESULTS OF COMPUTED  

TOMOGRAPHY CORONARY ANGIOGRAPHY AND MYOC ARDIAL  

PERFUSION IMAGING 

 

Maltseva A.N., Kopeva K.V., Mochula A.V., Grakova E.V., Zavadovsky K.V.  
 

urpose.  To assess the relationships between morphologica l CT -characteristics of 

coronary atherosclerosis and myocardial perfusion downstream in patients with 

intermediate pretest probability of stable coronary artery disease (SCAD).  

Materials and methods.  The study group comprised 68 patients (42 men, 26 wo m-

en,  age 63 (56; 68) years) who underwent coronary computed tomography angiography 

(CCTA) as well as stress -rest myocardial perfusion imaging (MPI). The following atheroscl e-

rotic features were assessed: Agatston calcium score, maximal stenosis degree, positive  re-

modeling index, total atherosclerotic plaque length, total stenosis, the presence of at least 

one stenosis >50%, plaque structure and geometry. The Segment Involvement Score, Se g-

ment Stenosis Score and CT -Syntax were calculated as measures of global ath erosclerosis 

burden. The patients were divided into two groups: 1) moderate and large stress perfusion 

defect extent (SSSÓ9); 2) small perfusion defect extent (SSS<9).  

Results.  The MPI parameters had moderate correlation with The Segment Involv e-

ment Score , Segment Stenosis Score and CT -Syntax. According to the univariate logistic r e-

gression, maximum stenosis, total stenosis, Segment Stenosis Score and CT -Syntax, the 

presence of stenosis >50%, noncalcified and circular features of the atherosclerotic plaque s 

were the independent determinants of moderate perfusion defect. By the results to multiva r-

iable logistic analysis the combination of several CT -characteristics of coronary atheroscl e-

rosis did not improve the prognostic model.  

Conclusions.  Segment Stenosi s Score, CT -Syntax as well as noncalcified structure 

and circular geometry of the atherosclerotic plaques are the most significant independent 

predictors of moderate and large stress perfusion defects. These CT morphological chara c-

teristics could be used f or risk stratification in patients with intermediate pretest probability 

of SCAD.  

 

 Keywords: myocardial perfusion imaging, coronary computed tomography coronary 

angiography, coronary artery disease, coronary atherosclerosis.  
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Ɍɖ ɔɓɎɑɝɞəɚ, ɘɟɗɨɞɔɝɛɔɜɌɗɨəɌɫ ɖɚɘ-

ɛɨɪɞɑɜəɚ-ɞɚɘɚɏɜɌɠɔɣɑɝɖɌɫ ɖɚɜɚəɌ-

ɜɚɏɜɌɠɔɫ (ȸȽȶȾ-ȶȯ) ɫɎɗɫɑɞɝɫ ɛɜɔ-

ɓəɌəəɧɘ ɘɑɞɚɐɚɘ ɐɔɌɏəɚɝɞɔɖɔ ɖɚɜɚ-

əɌɜəɚɏɚ ɌɞɑɜɚɝɖɗɑɜɚɓɌ ɔ ɤɔɜɚɖɚ ɔɝ-

ɛɚɗɨɓɟɑɞɝɫ Ɏ ɖɗɔəɔɣɑɝɖɚɕ ɛɜɌɖɞɔɖɑ ɟ ɛɌɢɔɑə-

ɞɚɎ ɝ ɔɤɑɘɔɣɑɝɖɚɕ ɍɚɗɑɓəɨɪ ɝɑɜɐɢɌ (ȴȭȽ). Ȯ 

ɘəɚɏɚɣɔɝɗɑəəɧɡ ɖɜɟɛəɧɡ ɔɝɝɗɑɐɚɎɌəɔɫɡ ɍɧɗɌ 

ɛɚɖɌɓɌəɌ ɎɧɝɚɖɌɫ ɔəɠɚɜɘɌɞɔɎəɚɝɞɨ (ɛɜɑɔɘɟ-

ɥɑɝɞɎɑəəɚ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ɔ ɚɞɜɔɢɌɞɑɗɨəɌɫ 

ɛɜɑɐɝɖɌɓɌɞɑɗɨəɌɫ ɓəɌɣɔɘɚɝɞɨ) ɐɌəəɚɏɚ ɘɑɞɚɐɌ 

ɔɝɝɗɑɐɚɎɌəɔɫ Ɏ ɎɧɫɎɗɑəɔɔ ɝɞɑəɚɓɚɎ ɖɚɜɚəɌɜ-

əɧɡ Ɍɜɞɑɜɔɕ (ȶȬ) ɍɚɗɑɑ 50% [1-4]. ȰɌəəɧɕ ɘɑ-

ɞɚɐ ɐɔɌɏəɚɝɞɔɖɔ Ɏɖɗɪɣɑə Ɏ ɑɎɜɚɛɑɕɝɖɔɑ ɔ ɝɑ-

ɎɑɜɚɌɘɑɜɔɖɌəɝɖɔɑ ɜɑɖɚɘɑəɐɌɢɔɔ ɛɚ ɐɔɌɏəɚ-

ɝɞɔɖɑ ɝɞɌɍɔɗɨəɚɕ ȴȭȽ ɔ ȺȶȽ (ɍɑɓ ɛɚɐɦɑɘɌ ɝɑɏ-

ɘɑəɞɌ ST) [5-7]. Ȯ ɞɚ ɒɑ Ɏɜɑɘɫ ɜɑɓɟɗɨɞɌɞɧ 

ȸȽȶȾ-ȶȯ əɑ ɛɚɓɎɚɗɫɪɞ ɚɞɎɑɞɔɞɨ əɌ Ɏɚɛɜɚɝ ɚ 

ɠɟəɖɢɔɚəɌɗɨəɚɕ ɓəɌɣɔɘɚɝɞɔ ɝɞɑəɚɓɌ ȶȬ, ɔəɧ-

ɘɔ ɝɗɚɎɌɘɔ, ɛɜɔɎɚɐɔɞ ɗɔ ɝɞɑəɚɓ ɖ ɔɤɑɘɔɔ ɘɔɚ-

ɖɌɜɐɌ. ȴɝɖɗɪɣɑəɔɑɘ ɔɓ ɩɞɚɏɚ ɫɎɗɫɑɞɝɫ ɔɝɛɚɗɨ-

ɓɚɎɌəɔɑ ɞɑɡəɚɗɚɏɔɔ ɚɛɜɑɐɑɗɑəɔɫ ɠɜɌɖɢɔɚəəɚɏɚ 

ɜɑɓɑɜɎɌ ɖɜɚɎɚɞɚɖɌ ɛɚ ɐɌəəɧɘ ȸȽȶȾ (ȶȾɀȼȶ) [8, 

9]. Ȼɜɔ ɩɞɚɘ əɑɚɍɡɚɐɔɘɚ ɚɞɘɑɞɔɞɨ, ɣɞɚ ɌəɌɗɔɓ 

ɐɌəəɧɡ ȶȾ ɐɗɫ ɚɛɜɑɐɑɗɑəɔɫ ȶȾɀȼȶ əɌ ɖɚɘɘɑɜ-

ɣɑɝɖɚɕ ɚɝəɚɎɑ ɚɝɟɥɑɝɞɎɗɫɑɞ ɞɚɗɨɖɚ ɚɐəɌ ɖɚɘ-

ɛɌəɔɫ [8]. ȽɣɔɞɌɑɞɝɫ, ɣɞɚ ɓɚɗɚɞɧɘ ɝɞɌəɐɌɜɞɚɘ 

ɐɔɌɏəɚɝɞɔɖɔ ɏɑɘɚɐɔəɌɘɔɣɑɝɖɚɕ ɓəɌɣɔɘɚɝɞɔ 

ɝɞɑəɚɓɚɎ ȶȬ ɫɎɗɫɑɞɝɫ ɔəɎɌɓɔɎəɚɑ ɚɛɜɑɐɑɗɑəɔɑ 

ɠɜɌɖɢɔɚəəɚɏɚ ɖɚɜɚəɌɜəɚɏɚ ɜɑɓɑɜɎɌ [10]. Ȯ ɞɚ 
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ɒɑ Ɏɜɑɘɫ ɐɌəəɧɕ ɘɑɞɚɐ əɑ ɛɚɗɟɣɔɗ ɤɔɜɚɖɚɏɚ 

ɜɌɝɛɜɚɝɞɜɌəɑəɔɫ ɖɗɔəɔɖɑ Ɏ ɝɎɫɓɔ ɝ Ɏɧɝɚɖɚɕ 

ɝɞɚɔɘɚɝɞɨɪ ɜɌɝɡɚɐəɚɏɚ ɘɌɞɑɜɔɌɗɌ.  

ȹɌɔɍɚɗɑɑ ɣɌɝɞɚ ɔɝɛɚɗɨɓɟɑɘɧɘ ɝɛɚɝɚɍɚɘ 

əɑɔəɎɌɓɔɎəɚɕ ɔɐɑəɞɔɠɔɖɌɢɔɔ ɔɤɑɘɔɔ ɘɔɚ-

ɖɌɜɐɌ, əɌ ɝɑɏɚɐəɫɤəɔɕ ɐɑəɨ, ɫɎɗɫɑɞɝɫ ɛɑɜɠɟ-

ɓɔɚəəɌɫ ɝɢɔəɞɔɏɜɌɠɔɫ (ȻȽȸ) [11, 12]. ȰɌəəɧɕ 

ɘɑɞɚɐ ɔɘɑɑɞ ɍɚɗɨɤɟɪ ɐɚɖɌɓɌɞɑɗɨəɟɪ ɍɌɓɟ ɔ 

Ɏɖɗɪɣɑə Ɏ ɝɚɎɜɑɘɑəəɧɑ ɖɗɔəɔɣɑɝɖɔɑ ɜɟɖɚɎɚɐ-

ɝɞɎɌ ɝ Ɏɧɝɚɖɔɘ ɖɗɌɝɝɚɘ ɜɑɖɚɘɑəɐɌɢɔɕ ɔ ɟɜɚɎ-

əɑɘ ɐɚɖɌɓɌɞɑɗɨəɚɝɞɔ [5, 6, 11, 13, 14].  

ȿɣɔɞɧɎɌɫ, ɣɞɚ Ɏ ɝɎɫɓɔ ɝ ɚɜɏɌəɔɓɌɢɔɚəəɧ-

ɘɔ, ɗɚɏɔɝɞɔɣɑɝɖɔɘɔ ɛɜɔɣɔəɌɘɔ ɔɗɔ ɝɚɚɍɜɌɒɑ-

əɔɫɘɔ ɝəɔɒɑəɔɫ ɗɟɣɑɎɚɕ əɌɏɜɟɓɖɔ əɑ ɖɌɒɐɚɘɟ 

ɛɌɢɔɑəɞɟ Ɏɚɓɘɚɒəɚ Ɏɧɛɚɗəɔɞɨ ȸȽȶȾ-ȶȯ ɔ 

ȻȽȸ, ɛɚɔɝɖ ȶȾ ɖɜɔɞɑɜɔɑɎ ɏɑɘɚɐɔəɌɘɔɣɑɝɖɚɕ 

ɓəɌɣɔɘɚɝɞɔ ɝɞɑəɚɓɚɎ ȶȬ ɚɝɞɌɑɞɝɫ ɌɖɞɟɌɗɨəɚɕ 

ɓɌɐɌɣɑɕ. 

Ȯ ɗɔɞɑɜɌɞɟɜɑ ɛɜɑɐɝɞɌɎɗɑəɚ ɐɚɝɞɌɞɚɣəɚɑ 

ɣɔɝɗɚ ɜɌɍɚɞ, ɛɚ ɝɚɛɚɝɞɌɎɗɑəɔɪ ɜɑɓɟɗɨɞɌɞɚɎ 

ȸȽȶȾ-ȶȯ ɔ ȻȽȸ, ɚɐəɌɖɚ ɔɡ ɜɑɓɟɗɨɞɌɞɧ əɚɝɫɞ 

ɛɜɚɞɔɎɚɜɑɣɔɎɧɕ ɡɌɜɌɖɞɑɜ [15, 16, 17, 18]. Ȯ 

ɝɎɫɓɔ ɝ ɩɞɔɘ ɔɓɟɣɑəɔɑ ɞɌɖɔɡ ɎɓɌɔɘɚɝɎɫɓɑɕ Ɏ 

ɜɌɓɗɔɣəɧɡ ɖɌɞɑɏɚɜɔɫɡ ɛɌɢɔɑəɞɚɎ ɝ ȴȭȽ ɔ ɛɜɔ 

ɜɌɓəɧɡ ɖɜɔɞɑɜɔɫɡ əɌɜɟɤɑəɔɫ ɘɔɚɖɌɜɐɔɌɗɨəɚɕ 

ɛɑɜɠɟɓɔɔ əɑ ɛɚɞɑɜɫɗɚ ɝɎɚɑɕ ɌɖɞɟɌɗɨəɚɝɞɔ.  

ɂɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. 

ȴɓɟɣɔɞɨ ɎɓɌɔɘɚɚɞəɚɤɑəɔɫ ɘɑɒɐɟ ȶȾ-

ɛɜɔɓəɌɖɌɘɔ ɎɧɜɌɒɑəəɚɝɞɔ ɖɚɜɚəɌɜəɚɏɚ Ɍɞɑɜɚ-

ɝɖɗɑɜɚɓɌ ɔ ɛɚɖɌɓɌɞɑɗɫɘɔ əɌɜɟɤɑəɔɫ ɛɑɜɠɟɓɔɔ 

ɘɔɚɖɌɜɐɌ ɗɑɎɚɏɚ ɒɑɗɟɐɚɣɖɌ (ȷȲ) ɟ ɛɌɢɔɑəɞɚɎ ɝ 

ɛɜɚɘɑɒɟɞɚɣəɚɕ ɛɜɑɞɑɝɞɚɎɚɕ Ɏɑɜɚɫɞəɚɝɞɨɪ ɝɞɌ-

ɍɔɗɨəɚɕ ȴȭȽ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. 

Ȯ ɐɌəəɚɑ ɚɍɝɑɜɎɌɢɔɚəəɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ 

ɍɧɗɔ Ɏɖɗɪɣɑəɧ ɛɌɢɔɑəɞɧ ɝ ɛɚɐɚɓɜɑəɔɑɘ əɌ 

ȴȭȽ (ɛɜɑɞɑɝɞɚɎɌɫ Ɏɑɜɚɫɞəɚɝɞɨ ȴȭȽ 15-85% 

[19]), ɖɚɞɚɜɧɘ Ɏ 2013-2018 ɏɚɐɌɡ ɐɗɫ ɐɔɌɏəɚ-

ɝɞɔɖɔ ɔ/ɔɗɔ ɚɢɑəɖɔ ɞɫɒɑɝɞɔ Ɍɞɑɜɚɝɖɗɑɜɚɞɔɣɑ-

ɝɖɚɏɚ ɛɚɜɌɒɑəɔɫ ɖɚɜɚəɌɜəɚɏɚ ɜɟɝɗɌ ɔ ɖɚɜɚəɌɜ-

əɚɕ əɑɐɚɝɞɌɞɚɣəɚɝɞɔ ɍɧɗɔ Ɏɧɛɚɗəɑəɧ, ɝɚɚɞɎɑɞ-

ɝɞɎɑəəɚ, ȸȽȶȾ-ȶȯ ɔ ȻȽȸ. Ȯɜɑɘɑəəɚɕ ɔəɞɑɜɎɌɗ 

ɘɑɒɐɟ ɔɝɝɗɑɐɚɎɌəɔɫɘɔ ɝɚɝɞɌɎɔɗ əɑ ɍɚɗɑɑ 7 

ɐəɑɕ, Ɏ ɞɑɣɑəɔɑ ɖɚɞɚɜɧɡ ɛɌɢɔɑəɞɌɘ əɑ Ɏɧɛɚɗ-

əɫɗɔɝɨ ɔəɞɑɜɎɑəɢɔɚəəɧɑ ɛɜɚɢɑɐɟɜɧ. 

ȶɜɔɞɑɜɔɔ ɔɝɖɗɪɣɑəɔɫ ɔɓ ɔɝɝɗɑɐɚɎɌəɔɫ: 

ɚɝɞɜɧɕ ɖɚɜɚəɌɜəɧɕ ɝɔəɐɜɚɘ, ɝɖɚɜɚɝɞɨ ɖɗɟɍɚɣ-

ɖɚɎɚɕ ɠɔɗɨɞɜɌɢɔɔ <50 ɘɗ/ɘɔə/1,73 ɖɎ.ɘ., 

ɠɔɍɜɔɗɗɫɢɔɫ ɛɜɑɐɝɑɜɐɔɕ, ɒɑɗɟɐɚɣɖɚɎɧɑ Ɍɜɔɞ-

ɘɔɔ 3-4 ɏɜɌɐɌɢɔɕ ɛɚ Lown, əɌɗɔɣɔɑ Ɏ ɌəɌɘəɑɓɑ 

ɔəɠɌɜɖɞɌ ɘɔɚɖɌɜɐɌ, ɛɜɚɎɑɐɑəɔɑ ɜɑɎɌɝɖɟɗɫɜɔ-

ɓɌɢɔɔ, əɌɗɔɣɔɑ ɛɜɚɞɔɎɚɛɚɖɌɓɌəɔɕ ɖ ɎɎɑɐɑəɔɪ 

ɌɐɑəɚɓɔəɞɜɔɠɚɝɠɌɞɌ (ɌɜɞɑɜɔɌɗɨəɌɫ ɏɔɛɚɞɑə-

ɓɔɫ, ɍɜɚəɡɚɚɍɝɞɜɟɖɞɔɎəɧɑ ɓɌɍɚɗɑɎɌəɔɫ ɗɑɏɖɔɡ, 

ɛɚɎɧɤɑəəɌɫ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ɖ ɛɜɑɛɌɜɌɞɟ ɔ 

ɐɜ.), ɔɓɎɑɝɞəɌɫ Ɍɗɗɑɜɏɔɫ əɌ ɕɚɐɝɚɐɑɜɒɌɥɔɑ 

ɖɚəɞɜɌɝɞəɧɑ ɎɑɥɑɝɞɎɌ, ɚɞɖɌɓ ɚɞ ɟɣɌɝɞɔɫ Ɏ ɔɝ-

ɝɗɑɐɚɎɌəɔɔ. 

Ȱɗɫ ɔɓɟɣɑəɔɫ ɎɓɌɔɘɚɚɞəɚɤɑəɔɫ ɘɑɒɐɟ 

Ɍɞɑɜɚɝɖɗɑɜɚɞɔɣɑɝɖɔɘ ɛɚɜɌɒɑəɔɑɘ ȶȬ ɔ əɌɜɟ-

ɤɑəɔɑɘ ɘɔɚɖɌɜɐɔɌɗɨəɚɕ ɛɑɜɠɟɓɔɔ, ɛɌɢɔɑəɞɧ 

ɍɧɗɔ ɛɚɐɜɌɓɐɑɗɑəɧ əɌ 2 ɏɜɟɛɛɧ: 1) ɝ əɌɗɔɣɔɑɘ 

ɎɧɜɌɒɑəəɚɕ ɝɞɜɑɝɝ-ɔəɐɟɢɔɜɚɎɌəəɚɕ ɔɤɑɘɔɔ 

(SSSÓ9); 2) ɛɌɢɔɑəɞɧ ɍɑɓ ɎɧɜɌɒɑəəɚɕ ɝɞɜɑɝɝ-

ɔəɐɟɢɔɜɚɎɌəəɚɕ ɔɤɑɘɔɔ ȷȲ (SSS<9). 

Ȯɝɑɘ ɛɌɢɔɑəɞɌɘ ɍɧɗɌ ɎɧɛɚɗəɑəɌ ȸȽȶȾ-

ȶȯ ɔ ȻȽȸ ɝ 99mTc-

ɘɑɞɚɖɝɔɔɓɚɍɟɞɔɗɔɓɚəɔɞɜɔɗɚɘ (99mTc-MIBI) ɛɚ 

ɐɎɟɡɐəɑɎəɚɘɟ ɛɜɚɞɚɖɚɗɟ əɌɏɜɟɓɖɌ/ɛɚɖɚɕ əɌ 

ɏɔɍɜɔɐəɚɘ ɚɐəɚɠɚɞɚəəɚ-ɩɘɔɝɝɔɚəəɚɘ ɔ ɜɑəɞ-

ɏɑəɚɎɝɖɚɘ ɖɚɘɛɨɪɞɑɜəɚɘ ɞɚɘɚɏɜɌɠɑ GE 

Discovery NM/CT 570ɝ (GE Healthcare, 

Milwaukee, WI, USA) [20]. ȿ Ɏɝɑɡ ɛɌɢɔɑəɞɚɎ ɍɧɗɚ 

ɛɚɗɟɣɑəɚ ɔəɠɚɜɘɔɜɚɎɌəəɚɑ ɝɚɏɗɌɝɔɑ əɌ ɟɣɌ-

ɝɞɔɑ Ɏ əɌɟɣəɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ. Ȼɜɚɞɚɖɚɗ ɔɝɝɗɑ-

ɐɚɎɌəɔɫ ɍɧɗ ɚɐɚɍɜɑə ɗɚɖɌɗɨəɧɘ ɖɚɘɔɞɑɞɚɘ ɛɚ 

ɩɞɔɖɑ. 

ȸɟɗɨɞɔɝɛɔɜɌɗɨəɌɫ ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚ-

ɏɜɌɠɔɫ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ.  

Ȼɑɜɑɐ ɔɝɝɗɑɐɚɎɌəɔɑɘ ɛɌɢɔɑəɞɌɘ ɔɓɘɑɜɫ-

ɗɔ ɣɌɝɞɚɞɟ ɝɑɜɐɑɣəɧɡ ɝɚɖɜɌɥɑəɔɕ (ɃȽȽ) ɔ Ɍɜ-

ɞɑɜɔɌɗɨəɚɑ ɐɌɎɗɑəɔɑ. Ȼɜɔ ɃȽȽ Ó65 ɟɐɌɜɚɎ Ɏ 

ɘɔəɟɞɟ ɛɜɚɎɚɐɔɗɔ ɎəɟɞɜɔɎɑəəɟɪ ɔəɦɑɖɢɔɪ 

ɛɜɑɛɌɜɌɞɚɘ ȸɑɞɚɛɜɚɗɚɗ (ȭɑɞɌɗɚɖ, ɉɏɔɗɚɖ, ȸɑ-

ɞɚɖɌɜɐ) Ɏ ɐɚɓɌɡ 1-10 ɘɏ ɝ ɢɑɗɨɪ ɝəɔɒɑəɔɫ ɃȽȽ.  

Ȱɗɫ ɚɛɜɑɐɑɗɑəɔɫ ɔəɐɑɖɝɌ ɖɚɜɚəɌɜəɚɏɚ 

ɖɌɗɨɢɔɫ Ɏɧɛɚɗəɫɗɔ ɍɑɝɖɚəɞɜɌɝɞəɟɪ ɖɚɘɛɨɪ-

ɞɑɜəɟɪ ɞɚɘɚɏɜɌɠɔɪ ɚɍɗɌɝɞɔ ɝɑɜɐɢɌ ɝ ɛɜɚɝɛɑɖ-

ɞɔɎəɚɕ ɉȶȯ-ɝɔəɡɜɚəɔɓɌɢɔɑɕ ɔ ɐɌɗɨəɑɕɤɑɕ ɜɑ-

ɖɚəɝɞɜɟɖɢɔɑɕ Ɏ 75% ɠɌɓɟ R-R ɔəɞɑɜɎɌɗɌ ɝɑɜ-

ɐɑɣəɚɏɚ ɢɔɖɗɌ [21].  

ȰɌɗɑɑ ɛɜɚɎɚɐɔɗɔ ȸȽȶȾ-ȶȯ ɚɞ ɟɜɚɎəɫ ɍɔ-

ɠɟɜɖɌɢɔɔ ɞɜɌɡɑɔ ɐɚ ɐɔɌɠɜɌɏɘɧ ɝ ɓɌɐɑɜɒɖɚɕ 

ɐɧɡɌəɔɫ (6-8 ɝ). Ȼɜɔ ɃȽȽÒ55 ɟɐɌɜɚɎ Ɏ ɘɔəɟɞɟ 

Ɏɧɛɚɗəɫɗɔ ɛɜɚɝɛɑɖɞɔɎəɟɪ ɉȶȯ-

ɝɔəɡɜɚəɔɓɌɢɔɪ, ɛɜɔ ɃȽȽ>55 ɟɐɌɜɚɎ Ɏ ɘɔəɟɞɟ ð 

ɜɑɞɜɚɝɛɑɖɞɔɎəɟɪ ɉȶȯ-ɝɔəɡɜɚəɔɓɌɢɔɪ. ȶɚəɞɜɌ-

ɝɞɔɜɚɎɌəɔɑ: ɎəɟɞɜɔɎɑəəɌɫ ɔəɠɟɓɔɫ 85-90 ɘɗ 

ȵɚɛɌɘɔɐɚɗɌ (370 ɘɏ ɕɚɐɌ/ɘɗ) (ȵɚɛɌɘɔɜɚ, 

Bracco, ȴɞɌɗɔɫ) ɝɚ ɝɖɚɜɚɝɞɨɪ 5 ɘɗ/ɝ. ȷɟɣɑɎɌɫ 

əɌɏɜɟɓɖɌ ɝɚɝɞɌɎɔɗɌ ɚɞ 1,5-3 ɘȳɎ (ɛɜɔ ɛɜɚɝɛɑɖ-

ɞɔɎəɚɕ ɉȶȯ-ɝɔəɡɜɚəɔɓɌɢɔɔ) ɐɚ 15-25 ɘȳɎ (ɛɜɔ 

ɜɑɞɜɚɝɛɑɖɞɔɎəɚɕ ɉȶȯ-ɝɔəɡɜɚəɔɓɌɢɔɔ).  

ȻɑɜɠɟɓɔɚəəɌɫ ɝɢɔəɞɔɏɜɌɠɔɫ ɘɔɚɖɌɜɐɌ 

(ȻȽȸ). 

ȳɌ 24 ɣɌɝɌ ɐɚ əɌɏɜɟɓɚɣəɚɏɚ ɝɞɜɑɝɝ-ɞɑɝɞɌ 

ɛɌɢɔɑəɞɌɘɔ ɚɞɘɑəɫɗɔ ɛɜɔɑɘ ɍɑɞɌ-

ɌɐɜɑəɚɍɗɚɖɌɞɚɜɚɎ, əɔɞɜɌɞɚɎ, ɌəɞɌɏɚəɔɝɞɚɎ 

ɖɌɗɨɢɔɑɎɧɡ ɖɌəɌɗɚɎ, ɛɜɚɔɓɎɚɐəɧɡ ɘɑɞɔɗɖɝɌə-

ɞɔəɌ (ɣɌɕ, ɖɚɠɑ, ɤɚɖɚɗɌɐ ɔ ɞ.ɛ.). ȴɝɝɗɑɐɚɎɌəɔɫ 

ɍɧɗɔ Ɏɧɛɚɗəɑəɧ əɌɞɚɥɌɖ.  

Ȯ ɖɌɣɑɝɞɎɑ əɌɏɜɟɓɖɔ ɍɧɗ ɔɝɛɚɗɨɓɚɎɌə 

ɖɚɘɍɔəɔɜɚɎɌəəɧɕ ɝɞɜɑɝɝ-ɞɑɝɞ: ɠɔɓɔɣɑɝɖɌɫ 

əɌɏɜɟɓɖɌ (25 Ȯɞ) əɌ Ɏɑɗɚɩɜɏɚɘɑɞɜɑ, Ɏ ɝɚɣɑɞɌəɔɔ 

ɝ ɎəɟɞɜɔɎɑəəɧɘ ɎɎɑɐɑəɔɑɘ ɌɐɑəɚɓɔɞɜɔɠɚɝɠɌɞɌ 

Ɏ ɐɚɓɑ 140 ɘɏ/ɖɏ/ɘɔə. ȹɌ ɛɔɖɑ əɌɏɜɟɓɚɣəɚɏɚ 

ɝɞɜɑɝɝ-ɞɑɝɞɌ Ɏ ɖɚəɢɑ 2-ɕ ɘɔəɟɞɧ ɛɜɚɎɚɐɔɗɔ 

ɎəɟɞɜɔɎɑəəɟɪ ɔəɦɑɖɢɔɪ ɜɌɐɔɚɠɌɜɘɛɜɑɛɌɜɌɞɌ 

(ȼɀȻ) [22]. ȳɌɛɔɝɨ ɍɧɗɌ ɎɧɛɚɗəɑəɌ ɣɑɜɑɓ 60 

ɘɔəɟɞ ɛɚɝɗɑ ɔəɦɑɖɢɔɔ ȼɀȻ (ɖɌɖ ɐɗɫ ɔɝɝɗɑɐɚɎɌ-
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əɔɫ əɌ ɠɚəɑ əɌɏɜɟɓɖɔ, ɞɌɖ ɔ Ɏ ɛɚɖɚɑ). Ȯɜɑɘɫ 

ɓɌɛɔɝɔ: 10 ɘɔəɟɞ; ɛɚɗɚɒɑəɔɑ ɛɌɢɔɑəɞɌ: ɗɑɒɌ əɌ 

ɝɛɔəɑ, ɗɑɎɌɫ ɜɟɖɌ ɓɌ ɏɚɗɚɎɚɕ; ɉȶȯ-

ɝɔəɡɜɚəɔɓɌɢɔɫ: 16 ɖɌɐɜɚɎ əɌ ɝɑɜɐɑɣəɧɕ ɢɔɖɗ. 

ȴɓɚɍɜɌɒɑəɔɫ ɍɧɗɔ ɓɌɛɔɝɌəɧ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ 

əɔɓɖɚɩəɑɜɏɑɞɔɣɑɝɖɚɏɚ ɘɟɗɨɞɔ-ɛɔəɡɚɗ ɖɚɗɗɔɘɌ-

ɞɚɜɌ Ɏ 19 ɛɜɚɑɖɢɔɫɡ Ɏ ɘɌɞɜɔɢɟ 32Į32 ɛɔɖɝɑɗɫ 

(ɜɌɓɘɑɜ ɛɔɖɝɑɗɫ 4 ɘɘ). ɂɑəɞɜ ɩəɑɜɏɑɞɔɣɑɝɖɚɏɚ 

ɚɖəɌ ɍɧɗ ɟɝɞɌəɚɎɗɑə əɌ ɠɚɞɚɛɔɖ 99mTc ð 140 

ɖɉɎ; ɤɔɜɔəɌ ɩəɑɜɏɑɞɔɣɑɝɖɚɏɚ ɚɖəɌ ɍɧɗɌ ɝɔɘ-

ɘɑɞɜɔɣəɌ ɔ ɝɚɝɞɌɎɔɗɌ 20%. ȺɍɥɌɫ ɩɠɠɑɖɞɔɎ-

əɌɫ ɗɟɣɑɎɌɫ əɌɏɜɟɓɖɌ ɝɚɝɞɌɎɔɗɌ 6,25 ɘȳɎ. Ȱɗɫ 

ɖɚɜɜɑɖɢɔɔ ɌɞɞɑəɪɌɢɔɔ Ɏɧɛɚɗəɫɗɔ əɔɓɖɚɐɚɓ-

əɟɪ ȶȾ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ [23, 24].  

ȬəɌɗɔɓ ɜɑɓɟɗɨɞɌɞɚɎ ȸȽȶȾ-ȶȯ. 

ȴəɐɑɖɝ ɚɍɥɑɏɚ ɖɚɜɚəɌɜəɚɏɚ ɖɌɗɨɢɔɫ 

ɚɛɜɑɐɑɗɫɗɔ ɛɚ ɘɑɞɚɐɟ ȬɏɌɞɝɞɚəɌ əɌ ɜɌɍɚɣɑɕ 

ɝɞɌəɢɔɔ AdvantageWorkstations 4.3 (GE 

Healthcare) Ɏ ɛɜɚɏɜɌɘɘɑ SmartScore 4.0 [25]. 

ȴɓɚɍɜɌɒɑəɔɫ ȸȽȶȾ-ȶȯ ɍɧɗɔ ɜɑɖɚəɝɞɜɟɔɜɚɎɌəɧ 

Ɏ 75% ɠɌɓɑ ɝɑɜɐɑɣəɚɏɚ ɢɔɖɗɌ ɝ ɞɚɗɥɔəɚɕ ɝɜɑɓɌ 

0,625 ɘɘ ɔ ɘɑɒɝɜɑɓɚɎɧɘ ɔəɞɑɜɎɌɗɚɘ 0,625 ɘɘ. 

Ȼɜɔ əɌɗɔɣɔɔ ɌɜɞɑɠɌɖɞɚɎ ɜɔɞɘɌ, ɔɓɚɍɜɌɒɑəɔɫ, 

ɛɚɗɟɣɑəəɧɑ ɝ ɜɑɞɜɚɝɛɑɖɞɔɎəɚɕ ɝɔəɡɜɚəɔɓɌɢɔ-

ɑɕ, ɐɚɛɚɗəɔɞɑɗɨəɚ ɜɑɖɚəɝɞɜɟɔɜɚɎɌɗɔ Ɏ ɐɜɟɏɔɡ 

ɠɌɓɌɡ ɝɑɜɐɑɣəɚɏɚ ɢɔɖɗɌ. Ȱɗɫ ɐɌɗɨəɑɕɤɑɏɚ ɌəɌ-

ɗɔɓɌ ɔɝɛɚɗɨɓɚɎɌɗɔɝɨ ɔɓɚɍɜɌɒɑəɔɫ ɝ əɌɔɗɟɣɤɔɘ 

ɖɌɣɑɝɞɎɚɘ ɎɔɓɟɌɗɔɓɌɢɔɔ ȶȬ. 

ȽɚɏɗɌɝəɚ ɘɚɐɔɠɔɢɔɜɚɎɌəəɧɘ ɖɜɔɞɑɜɔɫɘ 

ȬɘɑɜɔɖɌəɝɖɚɕ ɌɝɝɚɢɔɌɢɔɔ ɝɑɜɐɢɌ ɖɚɜɚəɌɜəɚɑ 

ɜɟɝɗɚ ɍɧɗɚ ɛɚɐɜɌɓɐɑɗɑəɚ əɌ 17 ɝɑɏɘɑəɞɚɎ [26]. 

Ȼɚ ɐɌəəɧɘ ȸȽȶȾ-ȶȯ ɚɛɜɑɐɑɗɫɗɔ ɖɚɗɔɣɑ-

ɝɞɎɑəəɧɑ ɛɚɖɌɓɌɞɑɗɔ: ɘɌɖɝɔɘɌɗɨəɚɑ ɝɞɑəɚɓɔɜɚ-

ɎɌəɔɑ (ɛɚ ɘɔəɔɘɌɗɨəɚɘɟ ɐɔɌɘɑɞɜɟ, %), ɔəɐɑɖɝ 

ɛɚɗɚɒɔɞɑɗɨəɚɏɚ ɜɑɘɚɐɑɗɔɜɚɎɌəɔɫ (ɖɌɖ ɚɞəɚɤɑ-

əɔɑ ɐɔɌɘɑɞɜɌ ȶȬ Ɏ ɘɑɝɞɑ ɛɚɓɔɞɔɎəɚɏɚ ɜɑɘɚɐɑ-

ɗɔɜɚɎɌəɔɫ Ɏ ɘɘ ɔ ɐɔɌɘɑɞɜɌ ɜɑɠɑɜɑəɞəɚɏɚ 

ɟɣɌɝɞɖɌ, Ɏ ɘɘ) [27], ɚɍɥɟɪ ɛɜɚɞɫɒɑəəɚɝɞɨ Ɍɞɑ-

ɜɚɝɖɗɑɜɚɞɔɣɑɝɖɔɡ ɍɗɫɤɑɖ (ɘɘ), ɔəɐɑɖɝ ɚɍɥɑɏɚ 

ɖɚɜɚəɌɜəɚɏɚ ɖɌɗɨɢɔɫ (ɑɐ. ȬɏɌɞɝɞɚəɌ), ɝɟɘɘɌɜ-

əɚɑ ɝɞɑəɚɓɔɜɚɎɌəɔɑ ȶȬ (%). ȶɌɣɑɝɞɎɑəəɧɑ ɛɚɖɌ-

ɓɌɞɑɗɔ: ɠɌɖɞ əɌɗɔɣɔɫ ɝɞɑəɚɓɌ Ó50% Ɏ ȶȬ, ɞɔɛ 

ɍɗɫɤɖɔ (ɘɫɏɖɚɞɖɌəəɌɫ, ɖɌɗɨɢɔəɔɜɚɎɌəəɌɫ, 

ɝɘɑɤɌəəɌɫ) [28], ɜɌɝɛɚɗɚɒɑəɔɑ ɍɗɫɤɖɔ ɚɞəɚɝɔ-

ɞɑɗɨəɚ ȶȬ (ɩɖɝɢɑəɞɜɔɣɑɝɖɚɑ, ɛɚɗɟɢɔɜɖɟɗɫɜəɚɑ, 

ɢɔɜɖɟɗɫɜəɚɑ). Ȱɚɛɚɗəɔɞɑɗɨəɚ ɐɗɫ ɖɌɒɐɚɏɚ ɛɌ-

ɢɔɑəɞɌ ɍɧɗɔ ɜɌɝɝɣɔɞɌəɧ ɔəɞɑɏɜɌɗɨəɧɑ ɔəɐɑɖ-

ɝɧ ɞɫɒɑɝɞɔ ɖɚɜɚəɌɜəɚɏɚ ɌɞɑɜɚɝɖɗɑɜɚɓɌ: 

Segment Involvement Score (ɖɚɗɔɣɑɝɞɎɚ ɛɚɜɌ-

ɒɑəəɧɡ ɝɑɏɘɑəɞɚɎ ɝɚ ɝɞɑəɚɓɔɜɚɎɌəɔɑɘ) [29] ɔ 

Segment Stenosis Sco re (ɝɟɘɘɌ ɍɌɗɗɚɎ Ɏ ɖɌɒɐɚɘ 

ɝɑɏɘɑəɞɑ ɝɚ ɝɞɑəɚɓɔɜɚɎɌəɔɑɘ: 0 ð əɑɞ ɝɞɑəɚɓɔ-

ɜɚɎɌəɔɫ; 1 ð ɘɔəɔɘɌɗɨəɚɑ ɝɞɑəɚɓɔɜɚɎɌəɔɑ 

(<25%); 2 - ɝɞɑəɚɓɔɜɚɎɌəɔɑ ɗɑɏɖɚɕ ɝɞɑɛɑəɔ (25-

49%); 3 - ɟɘɑɜɑəəɚɑ ɝɞɑəɚɓɔɜɚɎɌəɔɑ (50-69%); 4 

- ɎɧɜɌɒɑəəɚɑ ɝɞɑəɚɓɔɜɚɎɌəɔɑ (70-100%)) [30].  

ȽɚɏɗɌɝəɚ SyntaxScore II ɍɧɗ ɜɌɝɝɣɔɞɌə ɔə-

ɞɑɏɜɌɗɨəɧɕ ɔəɐɑɖɝ ɛɚɜɌɒɑəɔɫ ȶȬ ð CT-Syntax, 

ɛɜɔ ɖɚɞɚɜɚɘ ɖɌɒɐɚɘɟ ɝɑɏɘɑəɞɟ ɝɚ ɝɞɑəɚɓɔɜɚɎɌ-

əɔɑɘ Ó50% ɍɧɗ ɛɜɔɝɎɚɑə ɝɚɚɞɎɑɞɝɞɎɟɪɥɔɕ ɖɚ-

ɩɠɠɔɢɔɑəɞ, ɓɌɎɔɝɫɥɔɕ ɚɞ ɞɔɛɌ ɖɜɚɎɚɝəɌɍɒɑ-

əɔɫ ɔ ɗɚɖɌɗɔɓɌɢɔɔ ɝɞɑəɚɓɌ [31]. Ȯ ɐɌɗɨəɑɕɤɑɘ 

ɛɜɔɝɎɚɑəəɧɕ ɖɚɩɠɠɔɢɔɑəɞ ɟɘəɚɒɌɗɔ əɌ 2, ɑɝ-

ɗɔ ɝɞɑɛɑəɨ ɝɞɑəɚɓɔɜɚɎɌəɔɫ ɍɧɗɌ Ó50%, əɚ 

1̓00%. Ȼɜɔ ɚɖɖɗɪɓɔɔ ɝɚɝɟɐɌ, ɖɚɩɠɠɔɢɔɑəɞ 

ɟɘəɚɒɌɗɔ əɌ 5. CT -Syntax ɜɌɝɝɣɔɞɧɎɌɗɔ ɖɌɖ 

ɝɟɘɘɟ Ɏɝɑɡ ɍɌɗɗɚɎ ɛɚ Ɏɝɑɘ ɖɚɜɚəɌɜəɧɘ Ɍɜɞɑɜɔ-

ɫɘ.  

ȬəɌɗɔɓ ɜɑɓɟɗɨɞɌɞɚɎ ȻȽȸ. 

ȼɑɖɚəɝɞɜɟɖɢɔɫ ɔɓɚɍɜɌɒɑəɔɕ. Ȼɚɗɟɣɑəəɧɑ 

ɔɓɚɍɜɌɒɑəɔɫ ȻȽȸ ɔ əɔɓɖɚɐɚɓəɧɑ ȶȾ ɚɜɏɌəɚɎ 

ɏɜɟɐəɚɕ ɖɗɑɞɖɔ ɍɧɗɔ ɚɍɜɌɍɚɞɌəɧ əɌ ɝɛɑɢɔɌɗɔ-

ɓɔɜɚɎɌəəɚɕ ɜɌɍɚɣɑɕ ɝɞɌəɢɔɔ Xeleris II (GE 

Healthcare, Haifa, Israel). ȰɌəəɧɑ ɍɧɗɔ ɜɑɖɚə-

ɝɞɜɟɔɜɚɎɌəɧ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɔɞɑɜɌɞɔɎəɚɕ 

maximum -penalized -likelihood ɜɑɖɚəɝɞɜɟɖɢɔɔ 

(60 ɔɞɑɜɌɢɔɕ; Green OSL Alpha 0.7; Green OSL 

Beta 0.3). Ȼɜɔ ɠɚɜɘɔɜɚɎɌəɔɔ ɛɚɛɑɜɑɣəɧɡ ɝɜɑ-

ɓɚɎ ɝɑɜɐɢɌ ɔɝɛɚɗɨɓɚɎɌɗɔ ɠɔɗɨɞɜ Butterworth 

(ɣɌɝɞɚɞɌ 0,37; ɛɚɜɫɐɚɖ 7) [32]. ȭɧɗɚ ɜɑɖɚəɝɞɜɟ-

ɔɜɚɎɌəɚ 50 ɝɜɑɓɚɎ Ɏ ɘɌɞɜɌɢɟ 70Į70 ɛɔɖɝɑɗɑɕ.  

ȬəɌɗɔɓ ɔɓɚɍɜɌɒɑəɔɕ. ȽɢɔəɞɔɏɜɌɠɔɣɑɝɖɔɑ 

ɔɓɚɍɜɌɒɑəɔɫ ɘɔɚɖɌɜɐɌ ȷȲ, ɍɧɗɔ ɚɍɜɌɍɌɞɌəɧ Ɏ 

ɝɛɑɢɔɌɗɔɓɔɜɚɎɌəəɚɕ ɛɜɚɏɜɌɘɘɑ Corridor 4DM 

SPECT (University of Michigan, Ann Arbor, MI, 

USA) ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɝɜɑɓɚɎ ɛɚ ɖɚɜɚɞɖɚɕ, 

ɐɗɔəəɚɕ ɚɝɫɘ ɝɑɜɐɢɌ ɔ 17-ɔ ɝɑɏɘɑəɞɌɜəɚɕ ɛɚ-

ɗɫɜəɚɕ ɖɌɜɞɧ ȷȲ. ȹɌɜɟɤɑəɔɫ ɘɔɚɖɌɜɐɔɌɗɨəɚɕ 

ɛɑɜɠɟɓɔɔ ɚɢɑəɔɎɌɗɔ ɛɚɗɟɖɚɗɔɣɑɝɞɎɑəəɧɘ ɘɑ-

ɞɚɐɚɘ [33].  

Ȼɚ ɐɌəəɧɘ ȻȽȸ ɚɛɜɑɐɑɗɫɗɔ ɝɞɌəɐɌɜɞəɧɑ 

ɔəɐɑɖɝɧ əɌɜɟɤɑəɔɫ ɛɑɜɠɟɓɔɔ ɛɜɔ Ɏɧɛɚɗəɑəɔɔ 

əɌɏɜɟɓɚɣəɚɕ ɛɜɚɍɧ Summed Stress Score (SSS) ɔ 

ɛɗɚɥɌɐɨ ɐɑɠɑɖɞɌ ɛɑɜɠɟɓɔɔ ð Total Stress Extent 

(TSE), Ɏ ɛɚɖɚɑ Summed Rest Score (SRS) ɔ ɛɗɚ-

ɥɌɐɨ ɐɑɠɑɖɞɌ ɛɑɜɠɟɓɔɔ ð Total Rest Extent 

(TRE), Ɍ ɞɌɖɒɑ ɔɡ ɜɌɓəɔɢɟ Summed Difference 

Score (SDS), ɛɜɚɞɫɒɑəəɚɝɞɨ ɔəɞɌɖɞəɚɏɚ ɘɔɚ-

ɖɌɜɐɌ Extent Normal myocardium (TENorm), ɝɞɌ-

ɍɔɗɨəɚɏɚ ɘɔɚɖɌɜɐɌ Extent Fixed Defect (TEFix) ɔ 

ɛɜɑɡɚɐɫɥɑɏɚ ɐɑɠɑɖɞɌ ɛɑɜɠɟɓɔɔ Extent 

Reversible Defect (TERrv).  

ȽɞɌɞɔɝɞɔɣɑɝɖɔɕ ɌəɌɗɔɓ ɐɌəəɧɡ. 

Ȱɗɫ ɚɢɑəɖɔ ɡɌɜɌɖɞɑɜɌ ɜɌɝɛɜɑɐɑɗɑəɔɫ ɖɚ-

ɗɔɣɑɝɞɎɑəəɧɡ ɛɜɔɓəɌɖɚɎ ɔɝɛɚɗɨɓɚɎɌɗɔ ɖɜɔɞɑ-

ɜɔɕ Shapiro-Wilk. ȶɚɗɔɣɑɝɞɎɑəəɧɑ ɛɜɔɓəɌɖɔ 

ɜɌɝɝɣɔɞɧɎɌɗɔɝɨ ɖɌɖ ɘɑɐɔɌəɟ ɔ ɖɎɌɜɞɔɗɔ Me 

(Q25; Q75). ȰɚɝɞɚɎɑɜəɚɝɞɨ ɜɌɓɗɔɣɔɕ ɖɚɗɔɣɑ-

ɝɞɎɑəəɧɡ ɛɜɔɓəɌɖɚɎ Ɏ ɐɎɟɡ əɑɓɌɎɔɝɔɘɧɡ ɏɜɟɛ-

ɛɌɡ ɚɢɑəɔɎɌɗɔ ɛɜɔ ɛɚɘɚɥɔ əɑɛɌɜɌɘɑɞɜɔɣɑɝɖɚ-

ɏɚ ɞɑɝɞɌ MannðWhitney. ȰɚɝɞɚɎɑɜəɚɝɞɨ ɜɌɓɗɔ-

ɣɔɕ ɖɌɣɑɝɞɎɑəəɧɡ ɛɜɔɓəɌɖɚɎ Ɏ ɐɎɟɡ əɑɓɌɎɔɝɔ-

ɘɧɡ ɏɜɟɛɛɌɡ ɚɢɑəɔɎɌɗɔ ɛɚ ɞɚɣəɚɘɟ ɖɜɔɞɑɜɔɪ 

Fisher. ȬəɌɗɔɓ ɖɚɜɜɑɗɫɢɔɚəəɧɡ ɝɎɫɓɑɕ ɍɧɗ ɛɜɚ-

Ɏɑɐɑə ɝ ɛɚɘɚɥɨɪ ɖɚɩɠɠɔɢɔɑəɞɌ ɖɚɜɜɑɗɫɢɔɔ 

Spearman. Ȱɗɫ ɛɚɔɝɖɌ ɓəɌɣɔɘɧɡ ɛɜɑɐɔɖɞɚɜɚɎ 

ɔɤɑɘɔɔ ɍɧɗ Ɏɧɛɚɗəɑə ɚɐəɚɠɌɖɞɚɜəɧɕ ɔ ɘəɚ-

ɏɚɠɌɖɞɚɜəɧɕ ɗɚɏɔɝɞɔɣɑɝɖɔɕ ɜɑɏɜɑɝɝɔɚəəɧɕ 

ɌəɌɗɔɓ ȶȾ-ɛɜɔɓəɌɖɚɎ: ɜɌɝɝɣɔɞɌəɧ ɚɞəɚɤɑəɔɫ 

ɤɌəɝɚɎ (ȺɄ) ɔ ɐɚɎɑɜɔɞɑɗɨəɧɕ ɔəɞɑɜɎɌɗ (Ȱȴ). 
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ȽɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɧɘɔ ɜɌɓɗɔɣɔɫ ɝɣɔɞɌɗɔɝɨ 

ɛɚɖɌɓɌɞɑɗɔ ɛɜɔ p<0,05. ȽɞɌɞɔɝɞɔɣɑɝɖɔɕ ɌəɌɗɔɓ 

ɍɧɗ Ɏɧɛɚɗəɑə Ɏ ɛɜɚɏɜɌɘɘɌɡ SPSS statistical 

software 19.0 (SPSS Inc., Chicago, IL, USA), 

MedCalc version 17.4 (MedCalc Software, 

Mariakerke, Belgium), Stata 14. 2 (StataCorp, 

USA). 

ȼɑɓɟɗɨɞɌɞɧ. 

ȶɗɔəɔɣɑɝɖɌɫ ɡɌɜɌɖɞɑɜɔɝɞɔɖɌ ɛɌɢɔ-

ɑəɞɚɎ.  

ȽɚɏɗɌɝəɚ ɎɧɤɑɚɍɚɓəɌɣɑəəɧɘ ɖɜɔɞɑɜɔɫɘ Ɏ 

ɔɝɝɗɑɐɚɎɌəɔɑ ɍɧɗɔ ɚɞɚɍɜɌəɧ 68 ɛɌɢɔɑəɞɚɎ. 

ȻɑɜɎɟɪ ɏɜɟɛɛɟ (ɝ əɌɗɔɣɔɑɘ ɎɧɜɌɒɑəəɚɕ ɔɤɑ-

ɘɔɔ) ɝɚɝɞɌɎɔɗɔ 23 ɛɌɢɔɑəɞɌ (15 ɘɟɒɣɔə ɔ 8 

ɒɑəɥɔə) Ɏ ɎɚɓɜɌɝɞɑ 61 (55; 64) ɗɑɞ. Ȯɚ 2-ɪ 

ɏɜɟɛɛɟ Ɏɚɤɗɔ 45 ɛɌɢɔɑəɞɚɎ (27 ɘɟɒɣɔə ɔ 18 

ɒɑəɥɔə) ɝɚɛɚɝɞɌɎɔɘɚɏɚ ɎɚɓɜɌɝɞɌ ð 63 (57; 69) 

ɏɚɐɌ. ȶɗɔəɔɣɑɝɖɌɫ ɡɌɜɌɖɞɑɜɔɝɞɔɖɌ ɛɜɑɐɝɞɌɎɗɑ-

əɌ Ɏ ɞɌɍɗɔɢɑ 1. 

ȼɑɓɟɗɨɞɌɞɧ ȸȽȶȾ-ȶȯ. 

Ȼɚ ɐɌəəɧɘ ȸȽȶȾ-ȶȯ, ɝɞɑəɚɓɧ ɍɧɗɔ ɎɧɫɎ-

ɗɑəɧ Ɏ 47 (68%) ɔ 86 (63%) ȶȬ ɟ ɛɌɢɔɑəɞɚɎ ɛɑɜ-

Ɏɚɕ ɔ Ɏɞɚɜɚɕ ɏɜɟɛɛ, ɝɚɚɞɎɑɞɝɞɎɑəəɚ. ȼɌɓɗɔɣɔɫ 

ȶȾ-ɡɌɜɌɖɞɑɜɔɝɞɔɖ ɖɚɜɚəɌɜəɚɏɚ ɌɞɑɜɚɝɖɗɑɜɚɓɌ Ɏ 

ɛɑɜɎɚɕ ɔ Ɏɞɚɜɚɕ ɏɜɟɛɛɌɡ ɛɜɑɐɝɞɌɎɗɑəɧ Ɏ ɞɌɍ-

ɗɔɢɑ ʈ3, ɔɓ ɖɚɞɚɜɚɕ ɝɗɑɐɟɑɞ, ɣɞɚ ɟ ɛɌɢɔɑəɞɚɎ ɝ 

əɌɗɔɣɔɑɘ ɎɧɜɌɒɑəəɚɕ ɝɞɜɑɝɝ-ɔəɐɟɢɔɜɚɎɌəəɚɕ 

ɔɤɑɘɔɔ, ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɞɌɖɚɎɧɘɔ ɍɑɓ ɎɧɜɌ-

ɒɑəəɚɕ ɔɤɑɘɔɔ, əɌɍɗɪɐɌɗɔɝɨ ɝɞɌɞɔɝɞɔɣɑɝɖɔ 

ɓəɌɣɔɘɚ ɍɚɗɨɤɔɑ ɓəɌɣɑəɔɫ ɘɌɖɝɔɘɌɗɨəɚɏɚ ɝɞɑ-

əɚɓɔɜɚɎɌəɔɫ, ɔəɞɑɏɜɌɗɨəɧɡ ɔəɐɑɖɝɚɎ ð Segment 

Stenosis Score ɔ CT-Syntax, Ɍ ɞɌɖɒɑ ɝɟɘɘɌɜəɚɏɚ 

ɝɞɑəɚɓɔɜɚɎɌəɔɑ ɖɚɜɚəɌɜəɚɏɚ ɜɟɝɗɌ.  

Ȼɜɔ ɌəɌɗɔɓɑ ɖɌɣɑɝɞɎɑəəɧɡ ɡɌɜɌɖɞɑɜɔɝɞɔɖ 

Ɍɞɑɜɚɝɖɗɑɜɚɞɔɣɑɝɖɚɏɚ ɛɚɜɌɒɑəɔɫ ȶȬ ɎɧɫɎɗɑəɧ 

ɝɗɑɐɟɪɥɔɑ ɘɑɒɏɜɟɛɛɚɎɧɑ ɜɌɓɗɔɣɔɫ: əɌɗɔɣɔɑ 

ɖɌɖ ɘɔəɔɘɟɘ ɚɐəɚɏɚ ɝɞɑəɚɓɌ >50% ɍɧɗɚ ɎɧɫɎ-

ɗɑəɚ ɟ 18 (78,3%) ɛɌɢɔɑəɞɚɎ 1-ɕ ɔ 18 (40,0%) 

ɍɚɗɨəɧɡ 2-ɕ ɏɜɟɛɛ. Ȼɜɔ ɌəɌɗɔɓɑ ɜɌɝɛɚɗɚɒɑəɔɫ 

Ɍɞɑɜɚɝɖɗɑɜɚɞɔɣɑɝɖɔɡ ɍɗɫɤɑɖ ɚɞəɚɝɔɞɑɗɨəɚ ɝɚ-

ɝɟɐɌ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɧɑ ɘɑɒɏɜɟɛɛɚɎɧɑ 

ɜɌɓɗɔɣɔɫ ɎɧɫɎɗɑəɧ ɞɚɗɨɖɚ ɛɚ ɣɌɝɞɚɞɑ ɎɝɞɜɑɣɌ-

ɑɘɚɝɞɔ ɢɔɜɖɟɗɫɜəɧɡ ɍɗɫɤɑɖ. Ȼɚɝɗɑɐəɔɑ ɣɌɥɑ 

əɌɍɗɪɐɌɗɔɝɨ ɟ ɛɌɢɔɑəɞɚɎ 1-ɕ ɏɜɟɛɛɧ ð 15 

(65,2%), ɛɚ ɝɜɌɎəɑəɔɪ ɝɚ 2-ɕ ð 8 (17,8%). Ȼɜɔ 

ɌəɌɗɔɓɑ ɝɞɜɟɖɞɟɜɧ Ɍɞɑɜɚɝɖɗɑɜɚɞɔɣɑɝɖɔɡ ɍɗɫ-

ɤɑɖ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɧɡ ɜɌɓɗɔɣɔɕ ɘɑɒɐɟ 

ɏɜɟɛɛɌɘɔ ɟɝɞɌəɚɎɗɑəɚ əɑ ɍɧɗɚ. Ȼɜɔ ɩɞɚɘ ɚɍəɌ-

ɜɟɒɑəɌ ɞɑəɐɑəɢɔɫ ɍɚɗɑɑ ɣɌɝɞɚɕ ɎɝɞɜɑɣɌɑɘɚɝɞɔ 

ɘɫɏɖɚɞɖɌəəɧɡ ɍɗɫɤɑɖ ɝɜɑɐɔ ɛɌɢɔɑəɞɚɎ 1-ɕ 

ɏɜɟɛɛɧ - 16 (69,6%), ɛɚ ɝɜɌɎəɑəɔɪ ɝɚ 2-ɕ - 22 

ɍɚɗɨəɧɡ (48,9%). 

ȶɚɜɜɑɗɫɢɔɚəəɧɕ ɌəɌɗɔɓ ɛɚɖɌɓɌɞɑɗɑɕ 

ȻȽȸ ɔ ȸȽȶȾ-ȶȯ. 

Ȼɚ ɐɌəəɧɘ ɖɚɜɜɑɗɫɢɔɚəəɚɏɚ ɌəɌɗɔɓɌ 

ɘɑɒɐɟ ɝɢɔəɞɔɏɜɌɠɔɣɑɝɖɔɘɔ ɔəɐɑɖɝɌɘɔ ɔ ɖɚ-

ɗɔɣɑɝɞɎɑəəɧɘɔ ȶȾ ɡɌɜɌɖɞɑɜɔɝɞɔɖɌɘɔ Ɍɞɑɜɚ-

ɝɖɗɑɜɚɞɔɣɑɝɖɚɏɚ ɛɜɚɢɑɝɝɌ ɍɧɗɔ ɎɧɫɎɗɑəɧ ɝɗɑ-

ɐɟɪɥɔɑ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɧɑ ɎɓɌɔɘɚɝɎɫɓɔ:  

ȻɚɖɌɓɌɞɑɗɨ SSS ɖɚɜɜɑɗɔɜɚɎɌɗ ɝ Segment 

Stenosis Score (Ȑ=0,25, p=0,0099), CT-Syntax 

(Ȑ=0,37, p=0,00003), ɝɟɘɘɌɜəɧɘ ɝɞɑəɚɓɔɜɚɎɌ-

əɔɑɘ ȶȬ (Ȑ=0,27, p=0,0033) ɔ ɘɌɖɝɔɘɌɗɨəɧɘ 

ɝɞɑəɚɓɔɜɚɎɌəɔɑɘ (Ȑ=0,41, p=0,0002). ȻɚɖɌɓɌɞɑɗɨ  

ȾɌɍɗɔɢɌ ʈ1.     ȶɗɔəɔɣɑɝɖɌɫ ɡɌɜɌɖɞɑɜɔɝɞɔɖɌ ɛɌɢɔɑəɞɚɎ. 

ʇʦʣ (ʄ/ɾ) 42 / 26 

ɺʦʟʨʘʩʪ (ʛʦʜʳ) 
62,1Ñ7,68 

63 (56; 68,5) 

ʌʘʢʪʦʨʳ ʨʠʩʢʘ ʀɹʉ 

ʅʘʨʫʰʝʥʠʝ ʪʦʣʝʨʘʥʪʥʦʩʪʠ ʢ ʫʛʣʝʚʦʜʘʤ 17 (25%) 

ʉʘʭʘʨʥʳʡ ʜʠʘʙʝʪ 5 (7,4%) 

ɸʨʪʝʨʠʘʣʴʥʘʷ ʛʠʧʝʨʪʝʥʟʠʷ 47 (69,2%) 

ɻʠʧʝʨʭʦʣʝʩʪʝʨʠʥʝʤʠʷ (ʍʉ ʃʇʅʇ > 2,5 ʤʤʦʣʴ/ʣ) 46 (67,6%) 

ʉʝʤʝʡʥʳʡ ʘʥʘʤʥʝʟ ʀɹʉ 18 (26,5%) 

ʂʫʨʝʥʠʝ 15 (22%) 

ʆʞʠʨʝʥʠʝ (ʀʄʊ >30 ʢʛ/ʤ
2
) 47 (69%) 

ʉʠʤʧʪʦʤʳ 

ʆʜʳʰʢʘ 7 (10,3%) 

ʅʝʘʥʛʠʥʦʟʥʘʷ ʙʦʣʴ ʚ ʛʨʫʜʥʦʡ ʢʣʝʪʢʝ 16 (21,1%) 

ɸʪʠʧʠʯʥʘʷ ʩʪʝʥʦʢʘʨʜʠʷ 21 (30,8%) 

ʇʨʠʤʝʯʘʥʠʝ: ʄ ï ʤʫʞʩʢʦʡ ʧʦʣ; ɾ ï ʞʝʥʩʢʠʡ ʧʦʣ; ʀɹʉ ï ʠʰʝʤʠʯʝʩʢʘʷ ʙʦʣʝʟʥʴ ʩʝʨʜʮʘ; ʍʉ ʃʇʅʇ ï ʭʦʣʝʩʪʝʨʠʥ 

ʣʠʧʦʧʨʦʪʝʠʥʳ ʥʠʟʢʦʡ ʧʣʦʪʥʦʩʪʠ; ʀʄʊ ï ʠʥʜʝʢʩ ʤʘʩʩʳ ʪʝʣ. 
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ȾɌɍɗɔɢɌ ʈ2.     ɁɌɜɌɖɞɑɜɔɝɞɔɖɌ əɌɜɟɤɑəɔɕ ɘɔɚɖɌɜɐɔɌɗɨəɚɕ ɛɑɜɠɟɓɔɔ. 

 

1 ʛʨʫʧʧʘ 

(SSS Ó 9) n=23 

2 ʛʨʫʧʧʘ 

(SSS < 9) n=45 

ɺʩʷ ʚʳʙʦʨʢʘ 

n=68 

SSS 11,0 (9,0; 15,0) 4,0 (2,0; 6,0) 6,0 (3,0; 9,5) 

TSE (%) 30,0 (22,0; 39,0) 7,0 (4,0; 15,0) 13 (5,0; 22,5) 

SRS 4,0 (3,0; 4,0) 0,0 (0,0;2,0) 2,0 (0,0; 3,0) 

TRE (%)  11,0 (7,0; 18,0) 2,0 (0,0; 9,0) 6,5 (0,0; 14,5) 

SDS 9,0 (7,0; 12,0) 3,0 (2,0; 4,0) 4,0 (2,0; 7,0) 

TENorm (%)  70,0 (61,0; 78,0) 87,0 (22,0; 94,0) 78,5 (57,0; 90,5) 

TEFix  (%)  3,0 (1,0; 10,0) 0,0 (0,0; 2,0) 1,0 (0,0; 4,0) 

TERrv  (%)  25,0 (18,0; 35,0) 3,0 (0,0; 7,0) 7,0 (2,0; 20,5) 

ʇʨʠʤʝʯʘʥʠʝ: SSS ï summed stress score; TSE ï total extent of stress perfusion defect; SRS ï summed rest score; TRE ï total extent 

of rest perfusion defect; SDS ï summed difference score; TENorm ï total extent of normal myocardium; TEFix ï total extent of fixed 

perfusion defects, TERrv ï total extent of reversible perfusion defects; n ï ʢʦʣʠʯʝʩʪʚʦ ʧʘʮʠʝʥʪʦʚ. 
 

   
 

ȾɌɍɗɔɢɌ ʈ3.     ȶȾ-ɡɌɜɌɖɞɑɜɔɝɞɔɖɔ ɖɚɜɚəɌɜəɚɏɚ ɌɞɑɜɚɝɖɗɑɜɚɓɌ. 

 

1 ʛʨʫʧʧʘ 

(SSS Ó 9) n=23 

2 ʛʨʫʧʧʘ 

(SSS < 9) n=45 
ɺʩʷ ʚʳʙʦʨʢʘ n=68 p 

ʄʘʢʩʠʤʘʣʴʥʦʝ ʩʪʝ-

ʥʦʟʠʨʦʚʘʥʠʝ (%) 
90,0 (50,0; 100,0) 40,7 (30,0; 54,5) 50,0 (33,2; 90,0) 0,0001 

Segment involvement 

score 
4,0 (2,0;7,0) 4,0 (2,0; 5,0) 4,0 (2,0; 6,0) 0,188 

Segment stenosis score 10,0 (4,0;19,0) 6,0 (2,0;9,0) 7,0 (3,0; 12,5) 0,01 

CT-Syntax 5,0 (2,0; 14,0) 0,0 (0,0; 2,0) 2,0 (0,0; 5,0) 0,00009 

ʆʙʱʠʡ ʠʥʜʝʢʩ ʢʦʨʦ-

ʥʘʨʥʦʛʦ ʢʘʣʴʮʠʷ (ʝʜ. 

ɸʛʘʪʩʪʦʥʘ) 

85,0 (13,0; 292,0) 44,0 (0,0; 192,0) 77,0 (0,0; 265,5) 0,209 

ʀʥʜʝʢʩ ʧʦʣʦʞʠʪʝʣʴ-

ʥʦʛʦ ʨʝʤʦʜʝʣʠʚʘʨʦ-

ʥʠʷ 

4,5 (1,5; 8,5) 3,6 (1,1; 6,5) 3,7 (1,1; 6,9) 0,442 

ʆʙʱʘʷ ʧʨʦʪʷʞʝʥ-

ʥʦʩʪʴ ʙʣʷʰʝʢ (ʤʤ) 
43,0 (8,6; 76,7) 22,2 (5,0; 40,8) 24,0 (8,1; 53,6) 0,167 

ʉʫʤʤʘʨʥʦʝ ʩʪʝʥʦʟʠ-

ʨʦʚʘʥʠʝ (%) 
207,4 (75,0; 343,4) 105,7 (35,2; 172,2) 121,9 (51,5; 222,8) 0,007 

ʇʨʠʤʝʯʘʥʠʝ: SSS ï summed stress score; n ï ʢʦʣʠʯʝʩʪʚʦ ʧʘʮʠʝʥʪʦʚ; p ï ʫʨʦʚʝʥʴ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʟʥʘʯʠʤʦʩʪʠ 

ʤʝʞʛʨʫʧʧʦʚʳʭ ʨʘʟʣʠʯʠʡ ʧʦ ʢʨʠʪʝʨʠʶ MannïWhitney. 
 

   
 



   RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY  

 

  | www.rejr.ru | REJR. 2019; 9 (2):74-89       DOI:10.21569/2222-7415-2019-9-2-74-89            ʉʪʨʘʥʠʮʘ  80 
  

TSE ɎɓɌɔɘɚɝɎɫɓɌə ɝ CT-Syntax (Ȑ=0,32, 

p=0,00008), ɝɟɘɘɌɜəɧɘ ɝɞɑəɚɓɔɜɚɎɌəɔɑɘ ȶȬ 

(Ȑ=0,25, p=0,0045) ɔ ɘɌɖɝɔɘɌɗɨəɧɘ ɝɞɑəɚɓɔɜɚ-

ɎɌəɔɑɘ (Ȑ=0,37, p=0,0001). SDS ɖɚɜɜɑɗɔɜɚɎɌɗ ɝ 

CT-Syntax ( Ȑ=0,31, p=0,00002) ɔ ɘɌɖɝɔɘɌɗɨəɧɘ 

ɝɞɑəɚɓɔɜɚɎɌəɔɑɘ (Ȑ=0,34, p=0,0005). TERrv ɎɓɌ-

ɔɘɚɝɎɫɓɌə ɝ Segment Stenosis Score (Ȑ=0,35, 

p=0,0003), ɝɟɘɘɌɜəɧɘ ɝɞɑəɚɓɔɜɚɎɌəɔɑɘ ȶȬ 

(Ȑ=0,37, p=0,00009), CT-Syntax (Ȑ=0,40, 

p 0̓,000001) ɔ ɘɌɖɝɔɘɌɗɨəɧɘ ɝɞɑəɚɓɔɜɚɎɌəɔɑɘ 

(Ȑ=0,46, p 0̓,000001).  

ȼɑɓɟɗɨɞɌɞɧ ɗɚɏɔɝɞɔɣɑɝɖɚɏɚ ɌəɌɗɔɓɌ. 

Ȼɚ ɐɌəəɧɘ ɚɐəɚɠɌɖɞɚɜəɚɏɚ ɗɚɏɔɝɞɔɣɑɝɖɚ-

ɏɚ ɌəɌɗɔɓɌ ɟɝɞɌəɚɎɗɑəɚ, ɣɞɚ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌ-

ɣɔɘɧɘɔ ɛɜɑɐɔɖɞɚɜɌɘɔ ɜɌɓɎɔɞɔɫ ɔɤɑɘɔɔ ɫɎɗɫ-

ɗɔɝɨ ɝɗɑɐɟɪɥɔɑ ɖɚɗɔɣɑɝɞɎɑəəɧɑ ɔ ɖɌɣɑɝɞɎɑə-

əɧɑ ȶȾ-ɛɜɔɓəɌɖɔ: ɘɌɖɝɔɘɌɗɨəɚɑ ɝɞɑəɚɓɔɜɚɎɌ-

əɔɑ (ȺɄ 1,04; Ȱȴ 1,02-1,06; p=0,0001); CT -

Syntax (ȺɄ 1,32; Ȱȴ 1,12-1,56; p=0,01); ɝɟɘ-

ɘɌɜəɚɑ ɝɞɑəɚɓɔɜɚɎɌəɔɑ ȶȬ (ȺɄ 1,01; Ȱȴ 1,00-

1,01; p=0,02); Segment Stenosis Score (ȺɄ 1,14; 

Ȱȴ 1,04-1,25; p=0,04); ɠɌɖɞ əɌɗɔɣɔɫ ɝɞɑəɚɓɌ 

Ó50% (ȺɄ 5,4; Ȱȴ 1,69-17,16; p=0,004); ɘɫɏɖɚɞ-

ɖɌəəɌɫ ɝɞɜɟɖɞɟɜɌ ɍɗɫɤɖɔ (ȺɄ 1,79; Ȱȴ 1,11-

2,87; p=0,017); ɢɔɜɖɟɗɫɜəɚɑ ɜɌɝɛɚɗɚɒɑəɔɑ 

ɍɗɫɤɖɔ (ȺɄ 2,99; Ȱȴ 1,48-6,04; p=0,002).  

Ȼɚ ɜɑɓɟɗɨɞɌɞɌɘ ROC-ɌəɌɗɔɓɌ ɛɗɚɥɌɐɔ ɛɚɐ 

ɖɜɔɎɚɕ (AUC) ɐɌəəɧɡ ɛɚɖɌɓɌɞɑɗɑɕ ɝɚɝɞɌɎɔɗɔ: 

ɘɌɖɝɔɘɌɗɨəɚɑ ɝɞɑəɚɓɔɜɚɎɌəɔɑ ð 0,78 (p 0̓,0001), 

CT-Syntax Score ð 0,77 (p 0̓,0001), ɝɟɘɘɌɜəɚɑ 

ɝɞɑəɚɓɔɜɚɎɌəɔɑ ȶȬ ð 0,70 (p=0,006) , Segment 

Stenosis Score ð 0,69 (p=0,008), ɠɌɖɞ əɌɗɔɣɔɫ 

ɝɞɑəɚɓɌ Ó50% ð 0,69 (p=0,0009), ɢɔɜɖɟɗɫɜəɚɑ 

ɜɌɝɛɚɗɚɒɑəɔɑ ɍɗɫɤɖɔ ð 0,59 (p 0̓,0001), ɘɫɏɖɚ-

ɞɖɌəəɌɫ ɝɞɜɟɖɞɟɜɌ ɍɗɫɤɖɔ ð 0,66 (p=0,001).  

Ȯɘɑɝɞɑ ɝ ɞɑɘ, ɛɚ ɐɌəəɧɘ ɘəɚɏɚɠɌɖɞɚɜəɚ-

ɏɚ ɗɚɏɔɝɞɔɣɑɝɖɚɏɚ ɌəɌɗɔɓɌ ɔɝɛɚɗɨɓɚɎɌəɔɑ ɖɚɘ-

ɍɔəɌɢɔɔ əɑɝɖɚɗɨɖɔɡ ȶȾ-ɛɜɔɓəɌɖɚɎ ɖɚɜɚəɌɜəɚɏɚ 

ɌɞɑɜɚɝɖɗɑɜɚɓɌ əɑ ɛɜɔɎɚɐɔɗɚ ɖ ɝɞɌɞɔɝɞɔɣɑɝɖɔ 

ɓəɌɣɔɘɚɘɟ ɟɗɟɣɤɑəɔɪ ɛɜɚɏəɚɝɞɔɣɑɝɖɚɕ ɘɚɐɑ-

ɗɔ.  

ȻɚɖɌɓɌɞɑɗɨəɧɑ ɛɜɔɘɑɜɧ ɛɌɢɔɑəɞɌ ɝ Ɏɧ-

ɝɚɖɔɘ ɔəɐɑɖɝɚɘ ɖɚɜɚəɌɜəɚɏɚ ɖɌɗɨɢɔɫ ɔ əɚɜ-

ɘɌɗɨəɚɕ ɘɔɚɖɌɜɐɔɌɗɨəɚɕ ɛɑɜɠɟɓɔɑɕ, Ɍ ɞɌɖɒɑ 

ɛɌɢɔɑəɞɌ ɝ əɌɗɔɣɔɑɘ ɢɔɜɖɟɗɫɜəɚɕ ɘɫɏɖɚɞɖɌə-

əɚɕ ɍɗɫɤɖɔ, ɝɚɛɜɚɎɚɒɐɌɪɥɑɕɝɫ əɌɗɔɣɔɑɘ 

ɝɞɜɑɝɝ-ɔəɐɟɢɔɜɚɎɌəəɚɏɚ ɐɑɠɑɖɞɌ ɛɑɜɠɟɓɔɔ, 

ɛɜɑɐɝɞɌɎɗɑəɧ əɌ ɜɔɝɟəɖɌɡ 1, 2. 

Ⱥɍɝɟɒɐɑəɔɑ. 

Ȯ ɐɌəəɚɕ ɜɌɍɚɞɑ ɎɛɑɜɎɧɑ Ɏɧɛɚɗəɑə ɌəɌ-

ɗɔɓ ɐɌəəɧɡ ȸȽȶȾ-ȶȯ Ɏ Ɍɝɛɑɖɞɑ ɎɓɌɔɘɚɝɎɫɓɔ ɝ 

ɔɤɑɘɔɑɕ, ɚɛɜɑɐɑɗɑəəɚɕ ɛɚ ȻȽȸ ɝ ȶȾ-

ɖɚɜɜɑɖɢɔɑɕ ɌɞɞɑəɪɌɢɔɔ ɛɜɔ ɛɚɏɜɌəɔɣəɚɘ ɓəɌ-

ɣɑəɔɔ ɐɑɠɑɖɞɌ ɛɑɜɠɟɓɔɔ əɌ əɌɏɜɟɓɖɑ (SSS) Ó9. 

ȺɝəɚɎəɧɘ ɜɑɓɟɗɨɞɌɞɚɘ ɍɧɗɚ ɞɚ, ɣɞɚ, ɛɚɘɔɘɚ 

ɘɌɖɝɔɘɌɗɨəɚɕ ɝɞɑɛɑəɔ ɝɞɑəɚɓɔɜɚɎɌəɔɫ ɔ ɠɌɖɞɌ  

əɌɗɔɣɔɫ ɖɌɖ ɘɔəɔɘɟɘ ɚɐəɚɏɚ ɝɞɑəɚɓɌ >50%, 

ɛɜɑɐɔɖɞɚɜɌɘɔ ɜɌɓɎɔɞɔɫ ɔɤɑɘɔɔ ɫɎɗɫɗɔɝɨ: 

ɝɟɘɘɌɜəɚɑ ɝɞɑəɚɓɔɜɚɎɌəɔɑ ȶȬ, ɔəɞɑɏɜɌɗɨəɧɑ 

ɔəɐɑɖɝɧ ɖɚɜɚəɌɜəɚɏɚ ɌɞɑɜɚɝɖɗɑɜɚɓɌ ð Segment 

Stenosis Score ɔ CT-Syntax, Ɍ ɞɌɖɒɑ ɢɔɜɖɟɗɫɜ-

əɚɑ ɜɌɝɛɚɗɚɒɑəɔɑ Ɍɞɑɜɚɝɖɗɑɜɚɞɔɣɑɝɖɚɕ ɍɗɫɤɖɔ 

ɔ ɑɑ ɘɫɏɖɚɞɖɌəɌɫ ɝɞɜɟɖɞɟɜɌ. 

Ȯɖɗɪɣɑəɔɑ ɐɚɛɚɗəɔɞɑɗɨəɧɡ ȶȾ-ɛɜɔɓəɌɖɚɎ  

 

ȼɔɝ. 1 Ɍ (Fig. 1 Ɍ) 

 

ȼɔɝ. 1 ɍ (Fig. 1 b) 

ȼɔɝ. 1.     ȰɔɌɏɜɌɘɘɧ. 

Ȼɜɔɘɑɜ ɛɌɢɔɑəɞɌ ɝ (Ɍ) ɎɧɜɌɒɑəəɧɘ ɐɔɠɠɟɓəɧɘ ɖɌɗɨɢɔəɚɓɚɘ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ (ɖɌɗɨɢɔɑɎɧɕ ɔəɐɑɖɝ 726 

ɑɐ. ȬɏɌɞɝɞɚəɌ) ɔ (ɍ) əɚɜɘɌɗɨəɚɕ ɘɔɚɖɌɜɐɔɌɗɨəɚɕ ɛɑɜɠɟɓɔɑɕ əɌ əɌɏɜɟɓɖɑ ɔ Ɏ ɛɚɖɚɑ.  

Fig. 1.  Diagrams.  

The width of the bony portion in front of the isthmus (a) and at the level of the attachment site of the tensor ty m-

pani muscle (b).  
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ȼɔɝ. 2 (Fig. 2) 

ȼɔɝ. 1.      

Ȼɜɔɘɑɜ ɛɌɢɔɑəɞɌ ɝ əɌɗɔɣɔɑɘ ɢɔɜɖɟɗɫɜəɚɕ ɘɫɏɖɚɞɖɌəəɚɕ Ɍɞɑɜɚɝɖɗɑɜɚɞɔɣɑɝɖɚɕ ɍɗɫɤɖɔ (ɝ ɝɟɒɑəɔɑɘ 50-70%) 

Ɏ ɛɜɚɖɝɔɘɌɗɨəɚɘ ɝɑɏɘɑəɞɑ ɚɏɔɍɌɪɥɑɕ Ɍɜɞɑɜɔɔ ɔ ɝɞɜɑɝɝ-ɔəɐɟɢɔɜɚɎɌəəɧɘ ɐɑɠɑɖɞɚɘ ɛɑɜɠɟɓɔɔ Ɏ ɛɑɜɑɐəɑ- ɔ 

ɓɌɐəɑɍɚɖɚɎɚɕ ɚɍɗɌɝɞɔ ɗɑɎɚɏɚ ɒɑɗɟɐɚɣɖɌ. ȺɝɞɌɗɨəɧɑ ɖɚɜɚəɌɜəɧɑ Ɍɜɞɑɜɔɔ əɑ ɔɓɘɑəɑəɧ. (Ɍ) ɛɑɜɑɐəɫɫ əɔɝɡɚ-

ɐɫɥɌɫ Ɍɜɞɑɜɔɫ; (b) ɛɑɜɎɌɫ ɐɔɌɏɚəɌɗɨəɌɫ Ɍɜɞɑɜɔɫ; (c) ɎɞɚɜɌɫ ɐɔɌɏɚəɌɗɨəɌɫ Ɍɜɞɑɜɔɫ; (d) ɘɑɐɔɌəəɌɫ Ɍɜɞɑɜɔɫ; 

(e) ɚɏɔɍɌɪɥɌɫ Ɍɜɞɑɜɔɫ, ɍɗɫɤɖɌ ɟɖɌɓɌəɌ ɝɞɜɑɗɖɚɕ; (f) ɛɚɛɑɜɑɣəɧɕ ɝɜɑɓ əɌ ɟɜɚɎəɑ ɛɜɚɖɝɔɘɌɗɨəɚɏɚ ɝɑɏɘɑəɞɌ 

ɚɏɔɍɌɪɥɑɕ Ɍɜɞɑɜɔɔ; ɢɔɜɖɟɗɫɜəɧɕ ɘɫɏɖɚɞɖɌəɧɕ ɖɚɘɛɚəɑəɞ Ɍɞɑɜɚɝɖɗɑɜɚɞɔɣɑɝɖɚɕ ɍɗɫɤɖɔ ɟɖɌɓɌə ɝɞɜɑɗɖɌɘɔ; 

(g) ɛɜɌɎɌɫ ɖɚɜɚəɌɜəɌɫ Ɍɜɞɑɜɔɫ; (f) ɜɑɓɟɗɨɞɌɞ ɛɑɜɠɟɓɔɚəəɚɕ ɝɢɔəɞɔɏɜɌɠɔɔ ɘɔɚɖɌɜɐɌ.  

Fig. 1.   The example of the pa tient with concentric soft -tissue plaque (with 50 -70% stenosis) in the left circumflex 

artery and stress -induced perfusion defect in anterior -lateral and posterior -lateral regions of the left ventricle. 

There are no atherosclerotic lesions in other coronar y arteries. (a) left anterior descending artery; (b) first diagonal; 

(c) second diagonal artery; (d) intermediate artery; (e) left circumflex artery with the plaque (arrow); the short axis 

of the left circumflex artery on the level of soft -tissue plaque; t he concentric soft -tissue component is shown with 

arrowheads; (g) right coronary artery; (h) myocardial perfusion imaging result.  
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ɖɚɜɚəɌɜəɚɏɚ ɌɞɑɜɚɝɖɗɑɜɚɓɌ Ɏ ɘəɚɏɚɠɌɖɞɚɜəɧɕ 

ɗɚɏɔɝɞɔɣɑɝɖɔɕ ɌəɌɗɔɓ əɑ ɛɜɔɎɑɗɚ ɖ ɝɞɌɞɔɝɞɔɣɑ-

ɝɖɔ ɓəɌɣɔɘɚɘɟ ɟɝɔɗɑəɔɪ ɛɜɚɏəɚɝɞɔɣɑɝɖɚɕ ɘɚ-

ɐɑɗɔ ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɞɚɗɨɖɚ 

ɚɐəɚɏɚ ɛɚɖɌɓɌɞɑɗɫ ð ɘɌɖɝɔɘɌɗɨəɚɕ ɝɞɑɛɑəɔ ɝɞɑ-

əɚɓɔɜɚɎɌəɔɫ. 

ȾɌɖɒɑ ɍɧɗɚ ɚɍəɌɜɟɒɑəɚ, ɣɞɚ ɘɑɒɐɟ Ɏɧ-

ɜɌɒɑəəɚɝɞɨɪ ɔɤɑɘɔɔ ɔ ɖɚɗɔɣɑɝɞɎɑəəɧɘɔ ȶȾ-

ɛɜɔɓəɌɖɌɘɔ ɖɚɜɚəɌɜəɚɏɚ ɌɞɑɜɚɝɖɗɑɜɚɓɌ (ɘɌɖ-

ɝɔɘɌɗɨəɚɑ ɝɞɑəɚɓɔɜɚɎɌəɔɑ, Segment Stenosis 

Score, CT -Syntax, ɝɟɘɘɌɜəɚɑ ɝɞɑəɚɓɔɜɚɎɌəɔɑ 

ȶȬ) ɔɘɑɪɞ ɘɑɝɞɚ ɝɗɌɍɚɕ ɔ ɟɘɑɜɑəəɚɕ ɝɔɗɧ ɖɚɜ-

ɜɑɗɫɢɔɚəəɧɑ ɎɓɌɔɘɚɝɎɫɓɔ. 

Ȯ ɍɚɗɨɤɔəɝɞɎɑ ɜɌɍɚɞ, ɛɚɝɎɫɥɑəəɧɡ ɔɓɟ-

ɣɑəɔɪ ɎɓɌɔɘɚɝɎɫɓɔ ȶȾ-ɛɜɔɓəɌɖɚɎ ɖɚɜɚəɌɜəɚɏɚ 

ɌɞɑɜɚɝɖɗɑɜɚɓɌ ɔ əɌɜɟɤɑəɔɑɘ ɘɔɚɖɌɜɐɔɌɗɨəɚɕ 

ɛɑɜɠɟɓɔɔ, ɝɔɗɌ ɖɚɜɜɑɗɫɢɔɕ ɘɑɒɐɟ ɩɞɔɘɔ ɛɚɖɌ-

ɓɌɞɑɗɫɘɔ ɍɧɗɌ ɟɘɑɜɑəəɚɕ, ɛɜɔ ɩɞɚɘ ɠɌɖɞ əɌɗɔ-

ɣɔɫ ɝɞɑəɚɓɌ ɍɚɗɑɑ 50% ɔɗɔ ɍɚɗɑɑ 70% ɚɍɗɌɐɌɗ 

ɛɜɚɏəɚɝɞɔɣɑɝɖɚɕ ɓəɌɣɔɘɚɝɞɨɪ Ɏ ɚɞəɚɤɑəɔɔ 

ɔɤɑɘɔɔ [34-38].  

ȽɎɫɓɌəɚ ɩɞɚ ɝ ɞɑɘ, ɣɞɚ, ɡɚɞɫ ɝɞɑɛɑəɨ ɝɞɑ-

əɚɓɔɜɚɎɌəɔɫ, əɑɝɚɘəɑəəɚ, ɐɑɞɑɜɘɔəɔɜɟɪɞ 

ɔɤɑɘɔɪ, əɚ, Ɏ ɞɚ ɒɑ Ɏɜɑɘɫ, ɛɜɔ ɚɐɔəɌɖɚɎɚɘ 

ɝɟɒɑəɔɔ ɖɚɜɚəɌɜəɚɕ Ɍɜɞɑɜɔɔ, ɘɔɚɖɌɜɐɔɌɗɨəɌɫ 

ɛɑɜɠɟɓɔɫ ɘɚɒɑɞ ɍɧɞɨ, ɖɌɖ əɌɜɟɤɑəəɚɕ, ɞɌɖ ɔ 

əɚɜɘɌɗɨəɚɕ [39, 40]. ȺɞɣɌɝɞɔ ɜɑɤɑəɔɑɘ ɐɌəəɚɕ 

ɛɜɚɍɗɑɘɧ ɫɎɗɫɑɞɝɫ ɔɝɛɚɗɨɓɚɎɌəɔɑ ɞɑɡəɚɗɚɏɔɔ 

ɚɛɜɑɐɑɗɑəɔɫ ɠɜɌɖɢɔɚəəɚɏɚ ɜɑɓɑɜɎɌ ɖɜɚɎɚɞɚɖɌ 

ɛɚ ɐɌəəɧɘ ȶȾ (ȶȾɀȼȶ) [41, 42]. ȺɐəɌɖɚ ɐɚɝɞɟɛ-

əɚɝɞɨ ɐɌəəɚɕ ɘɑɞɚɐɔɖɔ ɚɏɜɌəɔɣɑəɌ ɔ ɛɚɔɝɖ ȶȾ-

ɛɜɔɓəɌɖɚɎ, ɖɚɞɚɜɧɑ ɘɚɏɗɔ ɍɧ ɝɌɘɚɝɞɚɫɞɑɗɨəɚ 

ɔɗɔ Ɏ ɖɚɘɍɔəɌɢɔɔ ɝɚ ɝɞɑɛɑəɨɪ ɝɞɑəɚɓɔɜɚɎɌəɔɫ 

ɛɚɎɧɝɔɞɨ Ɏɚɓɘɚɒəɚɝɞɔ ɌəɌɗɔɓɌ ȶȾ ɖɚɜɚəɌɜɚ-

ɏɜɌɘɘ Ɏ ɔɐɑəɞɔɠɔɖɌɢɔɔ ɔɤɑɘɔɔ, ɚɝɞɌɑɞɝɫ Ɍɖ-

ɞɟɌɗɨəɧɘ.  

Ȯ ɘɑɞɚɐɌɡ ɔ ɜɑɓɟɗɨɞɌɞɌɡ ɜɌɍɚɞ ɛɚ ɐɌəəɚɘɟ 

əɌɛɜɌɎɗɑəɔɪ ɔɘɑɑɞɝɫ ɓəɌɣɔɘɌɫ ɎɌɜɔɌɍɑɗɨ-

əɚɝɞɨ. ȾɌɖ Ɏ ɖɌɣɑɝɞɎɑ ɖɜɔɞɑɜɔɑɎ ɔɤɑɘɔɔ, ɛɚ 

ɐɌəəɧɘ ȻȽȸ, ɍɧɗɔ ɔɝɛɚɗɨɓɚɎɌəɧ ɜɌɓɗɔɣəɧɑ 

ɓəɌɣɑəɔɫ ɜɌɓɘɑɜɌ ɐɑɠɑɖɞɌ ɛɑɜɠɟɓɔɔ əɌ 

əɌɏɜɟɓɖɑ ð SSSÓ4 [43], SSS>5 [37], Ɍ ɞɌɖɒɑ ɔɤɑ-

ɘɔɔ SDSÓ1 [44] ɔ SDS Ó2 [38]. ȺɣɑɎɔɐəɚ, ɣɞɚ 

Ɏɧɍɚɜ ɜɌɓɗɔɣəɧɡ ɝɢɔəɞɔɏɜɌɠɔɣɑɝɖɔɡ ɖɜɔɞɑɜɔ-

ɑɎ Ɏɗɔɫɗ əɌ ɜɑɓɟɗɨɞɌɞɧ ð ɣɑɘ əɔɒɑ ɛɚɜɚɏ ɐɑ-

ɠɑɖɞɌ ɛɑɜɠɟɓɔɔ, ɞɑɘ ɍɚɗɨɤɌɫ Ɏɑɜɚɫɞəɚɝɞɨ Ɍɝ-

ɝɚɢɔɌɢɔɔ ɌɞɑɜɚɝɖɗɑɜɚɓɌ ɝ ɔɤɑɘɔɑɕ (ɔɗɔ ɞɑɘ 

ɍɚɗɨɤɑ ɔɡ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ɔ əɔɒɑ ɝɛɑɢɔɠɔɣ-

əɚɝɞɨ). Ȯ əɌɤɑɕ ɜɌɍɚɞɑ, Ɏ ɖɌɣɑɝɞɎɑ ɛɚɜɚɏɚɎɚɏɚ, 

ɍɧɗɚ ɎɧɍɜɌəɚ Ɏɧɝɚɖɚɑ ɓəɌɣɑəɔɑ SSS ð Ó9 

(>10%), ɣɞɚ ɝɚɚɞɎɑɞɝɞɎɟɑɞ ɟɘɑɜɑəəɚɘɟ ɔ ɎɧɜɌ-

ɒɑəəɚɘɟ əɌɜɟɤɑəɔɪ ɘɔɚɖɌɜɐɔɌɗɨəɚɕ ɛɑɜɠɟ-

ɓɔɔ. Ȯɧɍɚɜ ɞɌɖɚɏɚ ɛɚɜɚɏɚɎɚɏɚ ɓəɌɣɑəɔɫ ɚɍɟ-

ɝɗɚɎɗɑə əɑɚɍɡɚɐɔɘɚɝɞɨɪ ɚɛɜɑɐɑɗɔɞɨ ɞɌɖɟɪ Ɏɧ-

ɜɌɒɑəəɚɝɞɨ ɔɤɑɘɔɔ, ɖɚɞɚɜɌɫ ɔɘɑɑɞ ɌɝɝɚɢɔɌ-

ɢɔɪ ɝ əɑɍɗɌɏɚɛɜɔɫɞəɧɘɔ ɝɑɜɐɑɣəɧɘɔ ɝɚɍɧɞɔ-

ɫɘɔ [14, 45, 46]. ȶɜɚɘɑ ɞɚɏɚ, əɑɚɍɡɚɐɔɘɚ ɚɞɘɑ-

əɔɞɨ, ɣɞɚ ɛɜɔ ɓɌɛɔɝɔ ȻȽȸ ɘɧ ɔɝɛɚɗɨɓɚɎɌɗɔ 

ɖɚɜɜɑɖɢɔɪ ɌɞɞɑəɪɌɢɔɔ. Ȯ ɜɌɍɚɞɑ Pazhenkottil A 

et al. ɍɧɗɚ ɛɚɖɌɓɌəɚ, ɣɞɚ ɛɜɔ Ɏɧɛɚɗəɑəɔɔ ȻȽȸ 

ɝ ɖɚɜɜɑɖɢɔɑɕ ɌɞɞɑəɪɌɢɔɔ, ɓəɌɣɑəɔɑ SSS Ó 9 

ɌɝɝɚɢɔɔɜɚɎɌəɧ ɝ Ɏɧɝɚɖɚɕ (6,7%) ɣɌɝɞɚɞɚɕ əɑ-

ɍɗɌɏɚɛɜɔɫɞəɧɡ ɝɑɜɐɑɣəɧɡ ɝɚɍɧɞɔɕ (ȹȽȽ) Ɏ ɞɑ-

ɣɑəɔɑ 2,3Ñ0,6 ɗɑɞ əɌɍɗɪɐɑəɔɫ: ɝɑɜɐɑɣəɚ-

ɝɚɝɟɐɔɝɞɌɫ ɝɘɑɜɞɨ, əɑɠɌɞɌɗɨəɧɕ ɔəɠɌɜɖɞ ɘɔɚ-

ɖɌɜɐɌ, əɑɚɍɡɚɐɔɘɚɝɞɨ Ɏ ɏɚɝɛɔɞɌɗɔɓɌɢɔɔ ɛɚ ɛɚ-

Ɏɚɐɟ ɖɌɜɐɔɚɗɚɏɔɣɑɝɖɚɏɚ ɓɌɍɚɗɑɎɌəɔɫ, əɑɝɞɌ-

ɍɔɗɨəɌɫ ɝɞɑəɚɖɌɜɐɔɫ, əɑɚɍɡɚɐɔɘɚɝɞɨ Ɏ ɜɑɎɌɝɖɟ-

ɗɫɜɔɓɌɢɔɔ ɘɔɚɖɌɜɐɌ [24]. ȬɎɞɚɜɧ ɝɣɔɞɌɪɞ ɓəɌ-

ɣɑəɔɫ SSS>8, ɛɚɗɟɣɑəəɧɑ ɛɜɔ ɔɝɛɚɗɨɓɚɎɌəɔɔ 

ȻȽȸ ɝ ɖɚɜɜɑɖɢɔɑɕ ɌɞɞɑəɪɌɢɔɔ, ɘɌɜɖɑɜɚɘ Ɏɧ-

ɝɚɖɚɏɚ ɜɔɝɖɌ ȹȽȽ. 

Ȯ əɌɤɑɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɝɗɑɐɟɪɥɔɑ ȶȾ-

ɡɌɜɌɖɞɑɜɔɝɞɔɖɔ ɛɚɜɌɒɑəɔɫ ɖɚɜɚəɌɜəɚɏɚ ɜɟɝɗɌ 

əɑ ɛɚɖɌɓɌɗɔ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɧɡ ɚɞɗɔɣɔɕ 

ɘɑɒɐɟ ɏɜɟɛɛɌɘɔ ɛɌɢɔɑəɞɚɎ: Segment 

Involvement Score, ɔəɐɑɖɝ ɛɚɗɚɒɔɞɑɗɨəɚɏɚ ɜɑ-

ɘɚɐɑɗɔɜɚɎɌəɔɫ, ɔəɐɑɖɝ ɚɍɥɑɏɚ ɖɚɜɚəɌɜəɚɏɚ 

ɖɌɗɨɢɔɫ, ɚɍɥɌɫ ɛɜɚɞɫɒɑəəɚɝɞɨ, ɖɌɗɨɢɔəɔɜɚ-

ɎɌəəɌɫ ɔ ɝɘɑɤɌəəɌɫ ɝɞɜɟɖɞɟɜɌ, ɩɖɝɢɑəɞɜɔɣɑ-

ɝɖɚɑ ɔ ɛɚɗɟɢɔɜɖɟɗɫɜəɚɑ ɜɌɝɛɚɗɚɒɑəɔɑ Ɍɞɑɜɚ-

ɝɖɗɑɜɚɞɔɣɑɝɖɔɡ ɍɗɫɤɑɖ. 

Ȯ ɍɚɗɨɤɔəɝɞɎɑ ɔɝɝɗɑɐɚɎɌəɔɕ, ɛɚɝɎɫɥɑə-

əɧɡ ɔɓɟɣɑəɔɪ Ɏɗɔɫəɔɑ ɟɜɚɎəɫ ɖɚɜɚəɌɜəɚɏɚ 

ɖɌɗɨɢɔɫ əɌ ɝɚɝɞɚɫəɔɑ ɘɔɚɖɌɜɐɔɌɗɨəɚɕ ɛɑɜɠɟ-

ɓɔɔ, ɞɌɖɚɕ ɓɌɎɔɝɔɘɚɝɞɔ ɞɌɖɒɑ ɎɧɫɎɗɑəɚ əɑ ɍɧ-

ɗɚ. ȾɌɖ Ɏ ɜɌɍɚɞɑ Bauer R., ɘɑɒɐɟ ɏɜɟɛɛɌɘɔ ɛɌ-

ɢɔɑəɞɚɎ ɝ ɐɑɠɑɖɞɌɘɔ ɘɔɚɖɌɜɐɔɌɗɨəɚɕ ɛɑɜɠɟ-

ɓɔɔ ɔ ɍɑɓ ɞɌɖɚɎɧɡ, əɑ ɟɝɞɌəɚɎɗɑəɚ ɝɞɌɞɔɝɞɔɣɑ-

ɝɖɔ ɓəɌɣɔɘɧɡ ɜɌɓɗɔɣɔɕ ɛɚ ɟɜɚɎəɪ ɖɚɜɚəɌɜəɚɏɚ 

ɖɌɗɨɢɔɫ, ɔɓɘɑɜɑəəɚɏɚ ɖɌɖ ɛɚ ɤɖɌɗɑ ȬɏɌɞɝɞɚəɌ, 

ɞɌɖ ɔ ɛɚ Calcium Volume Score. Schuijf J.D. et 

al. ɛɚɖɌɓɌɗɔ, ɣɞɚ ɣɌɝɞɚɞɌ ɎɝɞɜɑɣɌɑɘɚɝɞɔ ɝɞɜɑɝɝ-

ɔəɐɟɢɔɜɚɎɌəəɚɕ ɔɤɑɘɔɔ ɎɚɓɜɌɝɞɌɗɌ ɝ ɟɎɑɗɔɣɑ-

əɔɑɘ ɝɚɐɑɜɒɌəɔɫ ɖɌɗɨɢɔɫ Ɏ ɖɚɜɚəɌɜəɚɘ ɜɟɝɗɑ 

[47, 48]. ȺɐəɌɖɚ ɝɎɫɓɨ ɘɑɒɐɟ ɖɌɗɨɢɔəɚɓɚɘ ȶȬ ɔ 

əɌɜɟɤɑəəɚɕ ɛɑɜɠɟɓɔɑɕ ɍɧɗɌ ɟɘɑɜɑəəɚɕ: Ɏɑɜɚ-

ɫɞəɚɝɞɨ ɎɧɜɌɒɑəəɚɏɚ Ɍɞɑɜɚɝɖɗɑɜɚɞɔɣɑɝɖɚɏɚ 

ɛɜɚɢɑɝɝɌ (ι400 ɑɐɔəɔɢ ȬɏɌɞɝɞɚəɌ) ɛɜɔ əɌɜɟɤɑ-

əɔɔ ɛɑɜɠɟɓɔɔ ɘɔɚɖɌɜɐɌ ɝɚɝɞɌɎɔɗɌ ɘɑəɨɤɑ 

50%, Ɍ Ɏɑɜɚɫɞəɚɝɞɨ ɚɞɝɟɞɝɞɎɔɫ ɖɌɗɨɢɔəɚɓɌ ɛɜɔ 

əɚɜɘɌɗɨəɚɕ ɛɑɜɠɟɓɔɔ ɐɚɝɞɔɏɌɗɌ 89%. Ȯ ɌəɌɗɚ-

ɏɔɣəɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ, Ɏɧɛɚɗəɑəəɚɕ ɏɜɟɛɛɚɕ 

ɌɎɞɚɜɚɎ ɛɚɐ ɜɟɖɚɎɚɐɝɞɎɚɘ Berman D., ɝɞɌɞɔ-

ɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɚɑ ɛɚɎɧɤɑəɔɑ ɣɌɝɞɚɞɧ Ɏɝɞɜɑ-

ɣɌɑɘɚɝɞɔ ɔɤɑɘɔɔ əɌɍɗɪɐɌɗɚɝɨ ɞɚɗɨɖɚ ɛɜɔ ɓəɌ-

ɣɑəɔɫɡ ɔəɐɑɖɝɌ ɖɚɜɚəɌɜəɚɏɚ ɖɌɗɨɢɔɫ ι1000 

ɑɐɔəɔɢ ɔ ɚɣɑəɨ ɜɑɐɖɚ ɛɜɔ 1̓00 ɑɐɔəɔɢ ȬɏɌɞ-

ɝɞɚəɌ [49]. ȾɌɖɒɑ ɟɝɞɌəɚɎɗɑəɚ, ɣɞɚ ɛɌɢɔɑəɞɧ ɝ 

ɚɍɤɔɜəɧɘ Ɍɞɑɜɚɝɖɗɑɜɚɞɔɣɑɝɖɔɘ ɛɚɜɌɒɑəɔɑɘ 

ȶȬ ɘɚɏɟɞ ɔɘɑɞɨ əɚɜɘɌɗɨəɟɪ ɛɑɜɠɟɓɔɪ ɛɚ ɐɌə-

əɧɘ ȻȽȸ. ȰɌɗɨəɑɕɤɔɑ ɔɝɝɗɑɐɚɎɌəɔɫ Ɏ ɩɞɚɘ 

əɌɛɜɌɎɗɑəɔɔ ɛɚɖɌɓɌɗɔ, ɣɞɚ ɝɚɐɑɜɒɌəɔɑ ɖɌɗɨ-

ɢɔɫ Ɏ ȶȬ, əɌɜɫɐɟ ɝ ɠɌɖɞɚɘ əɌɗɔɣɔɫ ɓəɌɣɔɘɚɏɚ 

(>50%) ɝɞɑəɚɓɌ, ɫɎɗɫɑɞɝɫ əɑɓɌɎɔɝɔɘɧɘ ɛɜɑɐɔɖ-

ɞɚɜɚɘ ɝəɔɒɑəɔɫ ɜɑɏɔɚəɌɜəɚɏɚ ɜɑɓɑɜɎɌ ɘɔɚɖɌɜ-

ɐɔɌɗɨəɚɏɚ ɖɜɚɎɚɞɚɖɌ, ɚɛɜɑɐɑɗɑəəɚɏɚ ɛɜɔ ɛɚɘɚ-

ɥɔ ɛɚɓɔɞɜɚəəɚɕ ɩɘɔɝɝɔɚəəɚɕ ɖɚɘɛɨɪɞɑɜəɚɕ 

ɞɚɘɚɏɜɌɠɔɔ (ȻɉȾ) ɝ 13N-Ɍɘɘɚəɔɑɘ [50]. ȮɧɫɎ-

ɗɑəəɌɫ ɌɝɝɚɢɔɌɢɔɫ ɘɑɒɐɟ ɟɜɚɎəɑɘ ɖɌɗɨɢɔəɚɓɌ 
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ȶȬ ɔ əɌɜɟɤɑəɔɑɘ ɘɔɚɖɌɜɐɔɌɗɨəɚɏɚ ɖɜɚɎɚɞɚɖɌ 

ɘɚɒɑɞ ɍɧɞɨ ɚɍɟɝɗɚɎɗɑəɌ ɍɚɗɨɤɑɕ ɣɟɎɝɞɎɔɞɑɗɨ-

əɚɝɞɨɪ ɘɑɞɚɐɔɖɔ ȻɉȾ Ɏ ɎɧɫɎɗɑəɔɔ ɘɔɖɜɚɝɚɝɟ-

ɐɔɝɞɚɕ ɐɔɝɠɟəɖɢɔɔ ɔ/ɔɗɔ ɐɔɠɠɟɓəɚɏɚ ɖɚɜɚ-

əɌɜəɚɏɚ ɌɞɑɜɚɝɖɗɑɜɚɓɌ, ɚɞɜɌɒɑəɔɑɘ ɖɚɞɚɜɧɡ 

ɘɚɒɑɞ ɫɎɗɫɞɨɝɫ ɖɚɜɚəɌɜəɧɕ ɖɌɗɨɢɔəɚɓ [51].  

ȹɌɔɍɚɗɨɤɑɑ ɣɔɝɗɚ ȶȾ ɐɑɞɑɜɘɔəɌəɞ ɔɤɑ-

ɘɔɔ ɎɧɫɎɗɑəɚ Ɏ ɔɝɝɗɑɐɚɎɌəɔɔ van Velzen J. et 

al., ɏɐɑ, ɖɜɚɘɑ əɌɗɔɣɔɫ ɚɐəɚɏɚ ɘɌɖɝɔɘɌɗɨəɚɏɚ 

ɝɞɑəɚɓɌ Ó70%, ɛɜɑɐɔɖɞɚɜɌɘɔ ɔɤɑɘɔɔ ɫɎɗɫɗɔɝɨ 

ɝɗɑɐɟɪɥɔɑ ȶȾ ɡɌɜɌɖɞɑɜɔɝɞɔɖɔ ɌɞɑɜɚɝɖɗɑɜɚɓɌ: 

ɛɜɚɞɫɒɑəəɚɝɞɨ ɛɚɜɌɒɑəɔɫ, ɝɞɜɟɖɞɟɜɌ ɍɗɫɤɖɔ ɔ 

ɑɑ ɜɌɝɛɚɗɚɒɑəɔɑ (ɝɞɎɚɗ ɗɑɎɚɕ ȶȬ ɔɗɔ ɛɜɚɖɝɔ-

ɘɌɗɨəɧɕ ɝɑɏɘɑəɞ ɛɑɜɑɐəɑɕ əɔɝɡɚɐɫɥɑɕ Ɍɜɞɑ-

ɜɔɔ) [38]. Ȼɜɔ ɘəɚɏɚɠɌɖɞɚɜəɚɘ ɌəɌɗɔɓɑ ɝɞɌɞɔ-

ɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɚɕ ɚɖɌɓɌɗɌɝɨ ɘɚɐɑɗɨ, ɎɖɗɪɣɌ-

ɪɥɌɫ ɘɌɖɝɔɘɌɗɨəɚɑ ɝɟɒɑəɔɑ Ó50% ɔɗɔ Ó70%, 

ɛɜɚɞɫɒɑəəɚɝɞɨ ɛɚɜɌɒɑəɔɫ ɔ ɝɞɜɟɖɞɟɜɟ ɍɗɫɤɖɔ 

(Ó2 ɍɗɫɤɑɖ ɝɘɑɤɌəəɧɡ ɔ/ɔɗɔ Ó2 ɖɌɗɨɢɔəɔɜɚ-

ɎɌəəɧɡ). ȻɜɔəɢɔɛɔɌɗɨəɧɘ ɚɞɗɔɣɔɑɘ ɐɌəəɧɡ 

ɜɌɍɚɞ ɚɞ əɌɤɑɕ, ɞɚ, ɣɞɚ ɠɌɖɞ əɌɗɔɣɔɫ ɔɤɑɘɔɔ 

ɟɝɞɌəɌɎɗɔɎɌɗɔ ɛɜɔ ɓəɌɣɑəɔɔ SDSÓ2.  

Ȯ ɔɝɝɗɑɐɚɎɌəɔɔ Bauer R. et al. ɛɚ ɜɑɓɟɗɨ-

ɞɌɞɌɘ ɘəɚɒɑɝɞɎɑəəɚɏɚ ɜɑɏɜɑɝɝɔɚəəɚɏɚ ɌəɌɗɔɓɌ, 

ɓəɌɣɔɘɧɘ ɛɜɑɐɔɖɞɚɜɚɘ ɔɤɑɘɔɔ, ɖɜɚɘɑ ɘɌɖɝɔ-

ɘɌɗɨəɚɕ ɝɞɑɛɑəɔ ɝɞɑəɚɓɔɜɚɎɌəɔɫ ȶȬ, ɫɎɗɫɗɝɫ 

ɚɍɦɑɘ əɑɖɌɗɨɢɔəɔɜɚɎɌəəɚɕ ɍɗɫɤɖɔ 

(Noncalcified Plaque  Volume) [47].  

Ȯ ɟɒɑ ɟɛɚɘɫəɟɞɚɘ Ɏɧɤɑ ɔɝɝɗɑɐɚɎɌəɔɔ 

Liga R. et al. ɞɌɖɒɑ ɟɝɞɌəɚɎɗɑəɚ, ɣɞɚ ɠɔɍɜɚɓəɚ-

ɒɔɜɚɎɚɕ ɖɚɘɛɚəɑəɞ ɍɗɫɤɖɔ ɖɚɜɜɑɗɔɜɟɑɞ ɝ ɜɑ-

ɓɑɜɎɚɘ ɘɔɚɖɌɜɐɔɌɗɨəɚɏɚ ɖɜɚɎɚɞɚɖɌ Ɏ ɛɜɔɝɟɞ-

ɝɞɎɔɔ ɓəɌɣɔɘɚɏɚ ɖɚɜɚəɌɜəɚɏɚ ɝɞɑəɚɓɌ [50].  

Ȯ ɜɌɍɚɞɑ Tamarappoo B.K. et al. ɛɚ ɐɌəəɧɘ 

ɚɐəɚɠɌɖɞɚɜəɚɏɚ ɗɚɏɔɝɞɔɣɑɝɖɚɏɚ ɌəɌɗɔɓɌ, ɛɜɑ-

ɐɔɖɞɚɜɌɘɔ ɔɤɑɘɔɔ ɫɎɗɫɗɔɝɨ ɘɫɏɖɚɞɖɌəəɧɕ 

ɖɚɘɛɚəɑəɞ Ɍɞɑɜɚɝɖɗɑɜɚɞɔɣɑɝɖɚɕ ɍɗɫɤɖɔ ɔ ɝɑ-

ɜɔɫ ɝɞɑəɚɓɚɎ Ó50%, əɚ ɚəɔ ɞɌɖɒɑ əɑ ɍɧɗɔ ɝɞɌ-

ɞɔɝɞɔɣɑɝɖɔ ɍɚɗɑɑ ɓəɌɣɔɘɧɘɔ ɛɚ ɝɜɌɎəɑəɔɪ ɝ 

ɛɚɖɌɓɌɞɑɗɑɘ ɘɌɖɝɔɘɌɗɨəɚɏɚ ɝɞɑəɚɓɔɜɚɎɌəɔɫ ȶȬ 

[37]. ȸəɚɒɑɝɞɎɑəəɧɕ ɌəɌɗɔɓ ɞɌɖɒɑ ɖɌɖ ɔ Ɏ 

əɌɤɑɘ ɔɝɝɗɑɐɚɎɌəɔɔ əɑ ɛɜɔɎɑɗ ɖ ɟɝɔɗɑəɔɪ 

ɛɜɚɏəɚɝɞɔɣɑɝɖɚɕ ɘɚɐɑɗɔ. 

Ȼɚ ɐɌəəɧɘ Ïvrehus K.Ȭ. et al., əɑɓɌɎɔɝɔ-

ɘɧɘ ɛɜɑɐɔɖɞɚɜɚɘ ɔɤɑɘɔɔ (ɚɝəɚɎɌəəɚɘ əɌ ɔə-

ɎɌɓɔɎəɚɘ ɚɛɜɑɐɑɗɑəɔɔ ɠɜɌɖɢɔɚəəɚɏɚ ɜɑɓɑɜɎɌ 

ɖɚɜɚəɌɜəɚɏɚ ɖɜɚɎɚɞɚɖɌ) ɫɎɗɫɗɝɫ ɚɍɦɑɘ əɑɖɌɗɨ-

ɢɔəɔɜɚɎɌəəɚɕ ɍɗɫɤɖɔ əɔɓɖɚɕ ɛɗɚɞəɚɝɞɔ, ɖɚɞɚ-

ɜɧɕ ɛɚ ɜɑɓɟɗɨɞɌɞɌɘ ɘəɚɏɚɠɌɖɞɚɜəɚɏɚ ɗɚɏɔɝɞɔ-

ɣɑɝɖɚɏɚ ɌəɌɗɔɓɌ, Ɏ ɝɚɣɑɞɌəɔɔ ɝ ɘɌɖɝɔɘɌɗɨəɧɘ 

ɝɞɑəɚɓɔɜɚɎɌəɔɑɘ ȶȬ, ɟɝɔɗɔɎɌɗ ɛɜɚɏəɚɝɞɔɣɑ-

ɝɖɟɪ ɘɚɐɑɗɨ [15]. Ȯ ɜɌɍɚɞɑ 2017 ɏ. Diaz-Zamudio 

M. et al. ɛɚ ɜɑɓɟɗɨɞɌɞɌɘ ɘəɚɏɚɠɌɖɞɚɜəɚɏɚ ɌəɌ-

ɗɔɓɌ ɚɍɦɑɘ ɖɌɖ əɑɖɌɗɨɢɔɜɚɎɌəəɚɕ, ɞɌɖ ɔ əɑ-

ɖɌɗɨɢɔəɔɜɚɎɌəəɚɕ ɍɗɫɤɖɔ əɔɓɖɚɕ ɛɗɚɞəɚɝɞɔ 

ɫɎɗɫɗɔɝɨ ɐɚɝɞɚɎɑɜəɧɘɔ ɛɜɑɐɔɖɞɚɜɌɘɔ ɜɌɓɎɔ-

ɞɔɫ ɔɤɑɘɔɔ, əɑɓɌɎɔɝɔɘɚ ɚɞ ɝɞɑɛɑəɔ ɝɞɑəɚɓɔɜɚ-

ɎɌəɔɫ [18]. Ȼɜɔ ɩɞɚɘ, ɚɍɦɑɘ ɖɚɘɛɚəɑəɞɌ ɍɗɫɤ-

ɖɔ, ɔɘɑɪɥɑɏɚ əɔɓɖɟɪ ɛɗɚɞəɚɝɞɨ, ɍɧɗ Ɍɝɝɚɢɔɔ-

ɜɚɎɌə ɝ ɔɤɑɘɔɑɕ ɞɚɗɨɖɚ ɛɜɔ ɝɞɑɛɑəɔ ɝɞɑəɚɓɔ-

ɜɚɎɌəɔɫ ȶȬ 30-69% ȮɌɒəɚ ɚɞɘɑɞɔɞɨ, ɣɞɚ ɛɜɔ 

ɚɛɜɑɐɑɗɑəɔɔ ɚɍɦɑɘɌ əɔɓɖɚɛɗɚɞəɚɏɚ ɖɚɘɛɚəɑəɞɌ 

ɍɗɫɤɖɔ ɔɝɛɚɗɨɓɚɎɌɗɚɝɨ ɝɛɑɢɔɌɗɔɓɔɜɚɎɌəəɚɑ 

ɛɜɚɏɜɌɘɘəɚɑ ɚɍɑɝɛɑɣɑəɔɑ, ɜɌɓɜɌɍɚɞɌəəɚɑ Ɏ 

Cedar Sinai Medical Center Ɏ ȷɚɝ-Ȭəɐɒɑɗɑɝɑ 

(ȽɄȬ). ȾɌɖɔɘ ɚɍɜɌɓɚɘ, əɌɤɔ ɜɑɓɟɗɨɞɌɞɧ ɚɞɣɌ-

ɝɞɔ ɝɚɏɗɌɝɟɪɞɝɫ ɝ ɐɌəəɧɘɔ ɜɌɍɚɞɌɘɔ Ɏ Ɍɝɛɑɖɞɑ 

ɞɚɏɚ, ɣɞɚ ɘɫɏɖɚɞɖɌəəɌɫ ɝɞɜɟɖɞɟɜɌ ɍɗɫɤɖɔ ɔɘɑ-

ɑɞ ɝɎɫɓɨ ɝ ɍɚɗɑɑ ɎɧɜɌɒɑəəɚɕ ɔɤɑɘɔɑɕ, əɚ əɑ 

ɍɚɗɨɤɑ, ɣɑɘ ɘɌɖɝɔɘɌɗɨəɚɑ ɝɞɑəɚɓɔɜɚɎɌəɔɑ ȶȬ. 

Ȯ əɌɝɞɚɫɥɑɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɛɜɔ ɚɐəɚɠɌɖ-

ɞɚɜəɚɘ ɗɚɏɔɝɞɔɣɑɝɖɚɘ ɜɑɏɜɑɝɝɔɚəəɚɘ ɌəɌɗɔɓɑ 

ɔəɞɑɏɜɌɗɨəɧɑ ȶȾ-ɔəɐɑɖɝɧ ɞɫɒɑɝɞɔ ɖɚɜɚəɌɜəɚɏɚ 

ɌɞɑɜɚɝɖɗɑɜɚɓɌ ð Segment Stenosis Score ɔ CT-

Syntax ɚɖɌɓɌɗɔɝɨ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɧɘɔ 

ɐɑɞɑɜɘɔəɌəɞɌɘɔ ɔɤɑɘɔɔ. Ȼɜɔ ɩɞɚɘ ɛɗɚɥɌɐɨ 

ɛɚɐ ROC ɖɜɔɎɚɕ ɐɌəəɧɡ ɛɚɖɌɓɌɞɑɗɑɕ ɓəɌɣɔɘɚ 

əɑ ɚɞɗɔɣɌɗɌɝɨ ɚɞ ɞɌɖɚɎɚɕ ɐɗɫ ɛɚɖɌɓɌɞɑɗɫ ɘɌɖ-

ɝɔɘɌɗɨəɚɕ ɝɞɑɛɑəɨɪ ɝɞɑəɚɓɌ. Ȯ əɌɤɑɘ ɛɜɑɐɧ-

ɐɟɥɑɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɍɧɗɌ ɛɚɖɌɓɌəɌ ɖɚɜɜɑɗɫɢɔɫ 

ɘɑɒɐɟ ɓəɌɣɑəɔɫɘɔ Segment Involvement Score, Ɍ 

ɞɌɖɒɑ Segment Stenosis Score ɔ ɝɢɔəɞɔɏɜɌɠɔ-

ɣɑɝɖɔɘɔ ɛɚɖɌɓɌɞɑɗɫɘɔ əɌɜɟɤɑəɔɫ ɘɔɚɖɌɜ-

ɐɔɌɗɨəɚɕ ɛɑɜɠɟɓɔɔ [36]. Ȯ ɜɌɍɚɞɑ Lin F et al. 

ɔəɐɑɖɝ Segment Stenosis Score ɞɌɖɒɑ ɛɜɚɐɑɘɚə-

ɝɞɜɔɜɚɎɌɗ ɛɜɚɏəɚɝɞɔɣɑɝɖɟɪ ɓəɌɣɔɘɚɝɞɨ Ɏ ɚɞ-

əɚɤɑəɔɔ ɔɤɑɘɔɔ ɛɜɔ ɚɐəɚɠɌɖɞɚɜəɚɘ ɌəɌɗɔɓɑ 

[52]. Ȯ ɩɞɚɘ ɒɑ ɔɝɝɗɑɐɚɎɌəɔɕ ɌɎɞɚɜɧ ɔɝɛɚɗɨɓɚ-

ɎɌɗɔ ɔəɞɑɏɜɌɗɨəɧɕ ɔəɐɑɖɝ ɖɚɜɚəɌɜəɚɏɚ Ɍɞɑɜɚ-

ɝɖɗɑɜɚɓɌ, ɚɝəɚɎɌəəɧɕ ɖɌɖ əɌ ɝɞɑɛɑəɔ ɝɞɑəɚɓɌ, 

ɞɌɖ ɔ əɌ ɗɚɖɌɗɔɓɌɢɔɔ Ɍɞɑɜɚɝɖɗɑɜɚɞɔɣɑɝɖɚɕ 

ɍɗɫɤɖɔ ð Segments -at -Risk Score. ȰɌəəɧɕ ɛɚɖɌ-

ɓɌɞɑɗɨ ɞɌɖɒɑ ɛɚɓɎɚɗɫɗ ɛɜɚɏəɚɓɔɜɚɎɌɞɨ ɔɤɑɘɔɪ 

ɘɔɚɖɌɜɐɌ. Ȯ ɔɝɝɗɑɐɚɎɌəɔɔ Naya M. et al. ɟɝɞɌ-

əɚɎɗɑəɚ, ɣɞɚ ɛɜɑɐɔɖɞɚɜɌɘɔ ɍɚɗɑɑ əɔɓɖɚɏɚ ɓəɌ-

ɣɑəɔɫ ɜɑɓɑɜɎɌ ɘɔɚɖɌɜɐɔɌɗɨəɚɏɚ ɖɜɚɎɚɞɚɖɌ (ɛɚ 

ɐɌəəɧɘ ȻɉȾ ɝ 82Rb) ɫɎɗɫɗɔɝɨ ɔəɞɑɏɜɌɗɨəɚɑ ɛɚ-

ɜɌɒɑəɔɑ ȶȬ (ɛɚ ɔəɐɑɖɝɟ Segment Stenosis Score) 

ɔ ɘɌɖɝɔɘɌɗɨəɚɑ ɝɞɑəɚɓɔɜɚɎɌəɔɑ ȶȬ [30]. ȮɌɒəɚ 

ɓɌɘɑɞɔɞɨ, ɣɞɚ əɔ Ɏ ɚɐəɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɐɌəəɧɑ 

ɔəɞɑɏɜɌɗɨəɧɑ ɔəɐɑɖɝɧ əɑ ɍɧɗɔ ɝɞɌɞɔɝɞɔɣɑɝɖɔ 

ɓəɌɣɔɘɚ ɍɚɗɑɑ ɔəɠɚɜɘɌɞɔɎəɧɘɔ (ɛɚ ɜɑɓɟɗɨɞɌ-

ɞɌɘ ROC ɌəɌɗɔɓɌ) Ɏ ɎɧɫɎɗɑəɔɔ ɔɤɑɘɔɔ, ɛɚ 

ɝɜɌɎəɑəɔɪ ɝ ɚɢɑəɖɚɕ ɘɌɖɝɔɘɌɗɨəɚɕ ɝɞɑɛɑəɔ 

ɝɞɑəɚɓɌ. Ȯ ɞɚ ɒɑ Ɏɜɑɘɫ, ɟɖɌɓɌəəɧɑ ɛɚɖɌɓɌɞɑɗɔ 

ɘɚɏɟɞ ɍɧɞɨ ɛɚɗɑɓəɧɘɔ ɐɗɫ ɡɌɜɌɖɞɑɜɔɝɞɔɖɔ ɏɗɚ-

ɍɌɗɨəɚɏɚ ɛɚɜɌɒɑəɔɫ ɖɚɜɚəɌɜəɚɏɚ ɜɟɝɗɌ. 

Ȯ ɔɝɝɗɑɐɚɎɌəɔɫɡ, ɛɚɝɎɫɥɑəəɧɡ ɔɓɟɣɑəɔɪ 

ɔəɐɑɖɝɌ ɜɑɘɚɐɑɗɔɜɚɎɌəɔɫ Ɍɞɑɜɚɝɖɗɑɜɚɞɔɣɑɝɖɔɕ 

ɍɗɫɤɖɔ, ɛɚɖɌɓɌəɚ, ɣɞɚ ɐɌəəɧɕ ɛɚɖɌɓɌɞɑɗɨ ɣɌɥɑ 

ɌɝɝɚɢɔɔɜɚɎɌə ɝ əɑɝɞɌɍɔɗɨəɚɕ ɝɞɑəɚɖɌɜɐɔɑɕ ɔ 

Ɏɧɝɚɖɔɘ ɝɚɐɑɜɒɌəɔɑɘ ɗɔɛɔɐɚɎ, Ɍ ɚɞɜɔɢɌɞɑɗɨ-

əɚɑ ɜɑɘɚɐɑɗɔɜɚɎɌəɔɑ Ɏ ɍɚɗɨɤɑɕ ɝɞɑɛɑəɔ ɝɎɫɓɌ-

əɚ ɝɚ ɓəɌɣɔɘɧɘɔ ɝɞɑəɚɓɌɘɔ ȶȬ ɟ ɛɌɢɔɑəɞɚɎ ɝɚ 

ɝɞɌɍɔɗɨəɚɕ ɔɤɑɘɔɣɑɝɖɚɕ ɍɚɗɑɓəɨɪ ɝɑɜɐɢɌ [53, 

54]. Ƚɞɚɔɞ ɚɞɘɑɞɔɞɨ, ɣɞɚ ɞɌɖɒɑ ɖɌɖ ɔ Ɏ əɌɤɑɕ 

ɜɌɍɚɞɑ, Ɏ ɔɝɝɗɑɐɚɎɌəɔɔ Naya M. et al. ɛɜɚɞɫ-

ɒɑəəɚɝɞɨ, ɝɞɜɟɖɞɟɜɌ Ɍɞɑɜɚɝɖɗɑɜɚɞɔɣɑɝɖɔɡ ɍɗɫ-

ɤɑɖ ɔ ɛɚɓɔɞɔɎəɚɑ ɜɑɘɚɐɑɗɔɜɚɎɌəɔɑ əɑ ɛɜɚɐɑ-

ɘɚəɝɞɜɔɜɚɎɌɗɔ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɚɏɚ ɜɌɓ-
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ɗɔɣɔɫ ɘɑɒɐɟ ɏɜɟɛɛɌɘɔ ɛɌɢɔɑəɞɚɎ ɝ ɔɤɑɘɔɑɕ ɔ 

ɍɑɓ əɑɑ [30]. 

 ȼɌɍɚɞɧ ɛɚ ɔɓɟɣɑəɔɪ ɎɓɌɔɘɚɚɞəɚɤɑəɔɫ 

ɘɑɒɐɟ ɢɔɜɖɟɗɫɜəɧɘ ɜɌɝɛɚɗɚɒɑəɔɑɘ Ɍɞɑɜɚ-

ɝɖɗɑɜɚɞɔɣɑɝɖɔɡ ɍɗɫɤɑɖ ɔ əɌɗɔɣɔɑɘ ɔɤɑɘɔɔ 

ɘɔɚɖɌɜɐɌ ɛɜɌɖɞɔɣɑɝɖɔ ɚɞɝɟɞɝɞɎɟɪɞ. Ȯ ɜɫɐɑ ɜɌ-

ɍɚɞ ɞɌɖɟɪ ɡɌɜɌɖɞɑɜɔɝɞɔɖɟ Ɍɝɝɚɢɔɔɜɟɪɞ ɝ ɔɡ 

əɑɝɞɌɍɔɗɨəɚɝɞɨɪ ɔ ɚɢɑəɔɎɌɪɞ ɛɜɚɏəɚɝɞɔɣɑɝɖɟɪ 

ɓəɌɣɔɘɚɝɞɨ Ɏ ɚɞəɚɤɑəɔɔ ȹȽȽ. Ȯ ɔɝɝɗɑɐɚɎɌəɔɔ 

Park M et al. ɢɔɜɖɟɗɫɜəɚɑ ɜɌɝɛɚɗɚɒɑəɔɑ ɍɗɫ-

ɤɑɖ, Ɏ ɝɚɣɑɞɌəɔɔ ɝ ɔɡ ɝɘɑɤɌəəɚɕ ɔɗɔ ɘɫɏɖɚɞ-

ɖɌəɚɕ ɝɞɜɟɖɞɟɜɚɕ, ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɣɌɥɑ Ɏɝɞɜɑ-

ɣɌɗɚɝɨ Ɏ ɏɜɟɛɛɑ ɛɌɢɔɑəɞɚɎ ɝ ɌəɏɔɚɏɜɌɠɔɣɑɝɖɔ 

ɎɑɜɔɠɔɢɔɜɚɎɌəəɧɘɔ ɓəɌɣɔɘɧɘɔ ɝɞɑəɚɓɌɘɔ 

ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ, ɛɜɔ ɩɞɚɘ ɏɑɘɚɐɔəɌɘɔɣɑ-

ɝɖɟɪ ɓəɌɣɔɘɚɝɞɨ ɖɚɜɚəɌɜəɧɡ ɝɞɑəɚɓɚɎ əɑ ɚɢɑ-

əɔɎɌɗɔ [55]. Ȯ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ Ɏɧɛɚɗəɫɑɞɝɫ 

ɚɐəɚɢɑəɞɜɚɎɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ GEOMETRY, ɢɑɗɨɪ 

ɖɚɞɚɜɚɏɚ ɫɎɗɫɑɞɝɫ ɛɚɔɝɖ ɌɝɝɚɢɔɌɢɔɔ ɘɑɒɐɟ 

ɩɖɝɢɑəɞɜɔɣəɚɝɞɨɪ Ɍɞɑɜɚɝɖɗɑɜɚɞɔɣɑɝɖɔɡ ɍɗɫɤɑɖ 

ɔ ɣɌɝɞɚɞɚɕ ȹȽȽ ɛɚ ɐɌəəɧɘ ȶȾ [56]. ȺɐəɌɖɚ ɜɑ-

ɓɟɗɨɞɌɞɧ ɩɞɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɍɟɐɟɞ ɔɓɎɑɝɞəɧ 

ɞɚɗɨɖɚ Ɏ ɖɚəɢɑ 2019 ɏɚɐɌ. 

ȶ ɣɔɝɗɟ əɑɐɚɝɞɌɞɖɚɎ ɐɌəəɚɕ ɜɌɍɚɞɧ ɝɗɑ-

ɐɟɑɞ ɚɞəɑɝɞɔ ɚɞəɚɝɔɞɑɗɨəɚ əɑɍɚɗɨɤɟɪ Ɏɧɍɚɜɖɟ 

ɛɌɢɔɑəɞɚɎ. ȹɌɘɔ əɑ ɍɧɗɔ ɟɣɞɑəɧ ɐɌəəɧɑ ɖɗɔ-

əɔɣɑɝɖɚɏɚ ɝɞɌɞɟɝɌ ɛɌɢɔɑəɞɚɎ ɛɜɔ Ɏɧɛɚɗəɑəɔɔ 

ɖɌɖ ɚɐəɚɠɌɖɞɚɜəɚɏɚ, ɞɌɖ ɔ ɘəɚɏɚɠɌɖɞɚɜəɚɏɚ 

ɌəɌɗɔɓɚɎ. ȸɧ əɑ ɚɢɑəɔɎɌɗɔ əɌɜɟɤɑəɔɫ ɘɔɚ-

ɖɌɜɐɔɌɗɨəɚɕ ɛɑɜɠɟɓɔɔ ɛɚ ɍɌɝɝɑɕəɌɘ ȶȬ. Ȯ 

ɐɌəəɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ əɑ ɍɧɗɔ Ɏɖɗɪɣɑəɧ ɛɌɢɔ-

ɑəɞɧ, ɟ ɖɚɞɚɜɧɡ ɝɚɐɑɜɒɌəɔɑ ɖɌɗɨɢɔɫ ɛɚ ɤɖɌɗɑ 

ȬɏɌɞɝɞɚəɌ ɛɜɑɎɧɤɌɗɚ 4000. Ȯɚɓɘɚɒəɚ, ɩɞɚ 

ɚɛɜɑɐɑɗɔɗɚ ɚɞɝɟɞɝɞɎɔɑ ɜɌɓɗɔɣɔɕ ɛɚ ɔəɐɑɖɝɟ 

ɚɍɥɑɏɚ ɖɚɜɚəɌɜəɚɏɚ ɖɌɗɨɢɔɫ ɘɑɒɐɟ ɏɜɟɛɛɌɘɔ 

ɛɌɢɔɑəɞɚɎ. Ȯɑɜɚɫɞəɚ, ɔɝɛɚɗɨɓɚɎɌəɔɑ ɝɢɔəɞɔ-

ɏɜɌɠɔɣɑɝɖɔɡ ɘɑɞɚɐɚɎ ɚɛɜɑɐɑɗɑəɔɫ ɘɔɚɖɌɜ-

ɐɔɌɗɨəɚɏɚ ɖɜɚɎɚɞɚɖɌ ɔ ɖɚɜɚəɌɜəɚɏɚ ɜɑɓɑɜɎɌ 

ɛɚɓɎɚɗɔɞ, Ɏ ɍɟɐɟɥɑɘ, ɎɧɫɎɗɫɞɨ ɍɚɗɑɑ ɞɑɝəɟɪ 

ɌɝɝɚɢɔɌɢɔɪ ɘɑɒɐɟ ɎɧɜɌɒɑəəɚɝɞɨɪ ɖɚɜɚəɌɜəɚ-

ɏɚ ɌɞɑɜɚɝɖɗɑɜɚɓɌ ɔ ɘɔɖɜɚɎɌɝɖɟɗɫɜəɚɕ ɐɔɝ-

ɠɟəɖɢɔɑɕ [57, 58]. 

ȳɌɖɗɪɣɑəɔɑ. 

ȶ ɣɔɝɗɟ əɌɔɍɚɗɑɑ ɓəɌɣɔɘɧɡ ȸȽȶȾ-ȶȯ ɛɜɑ-

ɐɔɖɞɚɜɚɎ ɔɤɑɘɔɔ ɘɔɚɖɌɜɐɌ ɚɞəɚɝɫɞɝɫ: ɘɌɖɝɔ-

ɘɌɗɨəɚɑ ɝɞɑəɚɓɔɜɚɎɌəɔɑ ȶȬ, ɔəɞɑɏɜɌɗɨəɧɑ ɔə-

ɐɑɖɝɧ ɞɫɒɑɝɞɔ ɌɞɑɜɚɝɖɗɑɜɚɓɌ (Segment Stenosis 

Score ɔ CT-Syntax), ɝɟɘɘɌɜəɚɑ ɝɞɑəɚɓɔɜɚɎɌəɔɑ, 

ɠɌɖɞ əɌɗɔɣɔɫ ɡɚɞɫ ɍɧ ɚɐəɚɏɚ ɝɞɑəɚɓɌ Ó50%, 

ɘɫɏɖɚɞɖɌəəɌɫ ɝɞɜɟɖɞɟɜɌ ɔ ɢɔɜɖɟɗɫɜəɚɑ ɜɌɝɛɚ-

ɗɚɒɑəɔɑ Ɍɞɑɜɚɝɖɗɑɜɚɞɔɣɑɝɖɚɕ ɍɗɫɤɖɔ. ɉɞɔ 

ɘɚɜɠɚɗɚɏɔɣɑɝɖɔɑ ɛɜɔɓəɌɖɔ ɘɚɏɟɞ ɍɧɞɨ ɔɝɛɚɗɨ-

ɓɚɎɌəɧ ɖɌɖ ɘɌɜɖɑɜɧ ɜɔɝɖɌ ɜɌɓɎɔɞɔɫ ȹȽȽ Ɏ ɛɚ-

ɛɟɗɫɢɔɔ ɛɌɢɔɑəɞɚɎ ɝ ɛɜɚɘɑɒɟɞɚɣəɚɕ ɛɜɑɞɑɝɞɚ-

Ɏɚɕ Ɏɑɜɚɫɞəɚɝɞɨɪ ȴȭȽ. 

ȴɝɞɚɣəɔɖ ɠɔəɌəɝɔɜɚɎɌəɔɫ ɔ  ɖɚəɠɗɔɖɞ 

ɔəɞɑɜɑɝɚɎ. 

ȬɎɞɚɜɧ ɐɌəəɚɕ ɝɞɌɞɨɔ ɛɚɐɞɎɑɜɐɔɗɔ ɚɞɝɟɞ-

ɝɞɎɔɑ ɠɔəɌəɝɚɎɚɕ ɛɚɐɐɑɜɒɖɔ ɔɝɝɗɑɐɚɎɌəɔɫ ɔ 

ɖɚəɠɗɔɖɞɌ ɔəɞɑɜɑɝɚɎ, ɚ ɖɚɞɚɜɧɡ əɑɚɍɡɚɐɔɘɚ 

ɝɚɚɍɥɔɞɨ. 
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ɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. Ⱥɢɑəɔɞɨ ɖɚɜɜɑɗɫɢɔɪ ɘɑɒɐɟ ɔəɞɑəɝɔɎəɚɝɞɨɪ ȸȼ-ɝɔɏəɌɗɌ 

əɌ Ⱦ2-Ȯȴ ɚɞ ɗɑɏɖɔɡ ɛɗɚɐɌ, ɚɍɦɑɘɚɘ ɗɑɏɖɔɡ ɔ ɝɜɚɖɚɘ ɍɑɜɑɘɑəəɚɝɞɔ, Ɍ ɞɌɖɒɑ 

ɚɛɜɑɐɑɗɔɞɨ ɎɚɝɛɜɚɔɓɎɚɐɔɘɚɝɞɨ ɛɜɔɘɑəɫɑɘɧɡ ɘɑɞɚɐɔɖ ɔ ɐɚɝɞɚɎɑɜəɚɝɞɨ ɓɌ-

ɖɗɪɣɑəɔɕ Ɏəɟɞɜɔ ɔ ɘɑɒɐɟ ɚɍɚɓɜɑɎɌɞɑɗɫɘɔ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. Ȯ ɜɑɞɜɚɝɛɑɖɞɔɎəɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɍɧɗɔ Ɏɖɗɪɣɑəɧ 34 ɛɗɚ-

ɐɌ əɌ ɝɜɚɖɑ ɍɑɜɑɘɑəəɚɝɞɔ ɚɞ 18 ɐɚ 40 əɑɐɑɗɨ. Ȯ ɛɑɜɎɟɪ ɏɜɟɛɛɟ Ɏɖɗɪɣɔɗɔ 23 ɛɗɚɐɌ, ɖɚ-

ɞɚɜɧɘ ɛɜɚɎɚɐɔɗɌɝɨ ȸȼȾ ɛɚ ɛɚɎɚɐɟ ɛɌɞɚɗɚɏɔɔ, əɑ ɓɌɞɜɌɏɔɎɌɪɥɑɕ ɝɚɝɞɚɫəɔɑ ɗɑɏɖɔɡ. Ȯɚ 

Ɏɞɚɜɟɪ ɏɜɟɛɛɟ Ɏɖɗɪɣɑəɚ 11 ɛɗɚɐɚɎ ɝ Ɏɜɚɒɐɑəəɚɕ ɐɔɌɠɜɌɏɘɌɗɨəɚɕ ɏɜɧɒɑɕ ɝ əɑɟɐɚɎɗɑ-

ɞɎɚɜɔɞɑɗɨəɧɘ ɛɜɚɏəɚɓɚɘ ɛɚ ɐɌəəɧɘ ɩɡɚɏɜɌɠɔɔ.  

ȼɑɓɟɗɨɞɌɞɧ. Ƚɜɑɐɔ ɛɗɚɐɚɎ ɍɑɓ ɏɔɛɚɛɗɌɓɔɔ ɗɑɏɖɔɡ ɝɜɑɐəɑɑ ɓəɌɣɑəɔɑ ȴȽȻȷ/ȴȽȻ 

(ɔəɞɑəɝɔɎəɚɝɞɨ ɝɔɏəɌɗɌ ɛɜɌɎɚɏɚ ɗɑɏɖɚɏɚ/ɔəɞɑəɝɔɎəɚɝɞɨ ɝɔɏəɌɗɌ ɛɑɣɑəɔ) ɝɚɝɞɌɎɔɗɚ 

2,348 (1,535 -3,706), ɝɜɑɐəɑɑ ɓəɌɣɑəɔɑ ɚɍɦɑɘɌ ɗɑɏɖɔɡ ɝɚɝɞɌɎɔɗɚ 51,156 ɝɘ3 (8,99-

111,48). ȬəɌɗɚɏɔɣəɧɑ ɓəɌɣɑəɔɫ ɝɜɑɐɔ ɛɗɚɐɚɎ ɝ ɗɑɏɚɣəɚɕ ɏɔɛɚɛɗɌɓɔɑɕ: ȴȽȻȷ/ȴȽȻ ð 

2,082 (1,396 -3,130), ɚɍɦɑɘ ɗɑɏɖɔɡ ð 15,49 ɝɘ3 (4,64-25,5). ȿ ɛɗɚɐɚɎ ɝ əɚɜɘɌɗɨəɚɕ ɠɟəɖ-

ɢɔɑɕ ɗɑɏɖɔɡ ɝɞɌɞɔɝɞɔɣɑɝɖɔɕ ɌəɌɗɔɓ ɎɧɫɎɔɗ ɛɚɗɚɒɔɞɑɗɨəɟɪ ɖɚɜɜɑɗɫɢɔɪ ɘɑɒɐɟ ɏɑɝɞɌ-

ɢɔɚəəɧɘ ɎɚɓɜɌɝɞɚɘ ɔ ȴȽȻȷ/ȴȽȻ (r=0,741, p=0,001), ɘɑɒɐɟ ɏɑɝɞɌɢɔɚəəɧɘ ɎɚɓɜɌɝɞɚɘ ɔ 

ɚɍɦɑɘɚɘ ɗɑɏɖɔɡ (r=0,936, p<0,001), Ɍ ɞɌɖɒɑ ȴȽȻȷ/ȴȽȻ ɔ ɚɍɦɑɘɚɘ ɗɑɏɖɔɡ (r=0,732, 

p=0,001). ȮəɟɞɜɔɖɗɌɝɝɚɎɧɕ ɖɚɩɠɠɔɢɔɑəɞ ɖɚɜɜɑɗɫɢɔɔ ɐɗɫ ɚɛɜɑɐɑɗɑəɔɫ ɐɚɝɞɚɎɑɜəɚɝɞɔ 

ɓɌɖɗɪɣɑəɔɕ Ɏəɟɞɜɔ ɔ ɘɑɒɐɟ ɚɍɚɓɜɑɎɌɞɑɗɫɘɔ Ɏ 1 ɏɜɟɛɛɑ ɝɚɝɞɌɎɔɗ 0,83 ɔ 0,81 ɛɜɔ Ɏɧ-

ɣɔɝɗɑəɔɔ ɚɞəɚɤɑəɔɫ ȴȽ ɛɜɌɎɚɏɚ ɗɑɏɖɚɏɚ əɌ ȴȽ ɛɑɣɑəɔ, 0,89 ɔ 0,85 ɛɜɔ Ɏɧɣɔɝɗɑəɔɔ 

ɚɍɦɑɘɌ ɗɑɏɖɔɡ, Ɏɚ 2 ɏɜɟɛɛɑ ð 0,80 ɔ 0,79 ɛɜɔ Ɏɧɣɔɝɗɑəɔɔ ɚɞəɚɤɑəɔɫ ȴȽ ɛɜɌɎɚɏɚ ɗɑɏɖɚ-

ɏɚ əɌ ȴȽ ɛɑɣɑəɔ, 0,87 ɔ 0,85 ɛɜɔ Ɏɧɣɔɝɗɑəɔɔ ɚɍɦɑɘɌ ɗɑɏɖɔɡ. 

ȮɧɎɚɐɧ. Ȼɚɗɟɣɑəəɧɑ ɐɌəəɧɑ ɛɚɓɎɚɗɫɪɞ ɔɝɛɚɗɨɓɚɎɌɞɨ ɛɚɖɌɓɌɞɑɗɔ ɚɍɦɑɘɌ ɗɑɏɖɔɡ 

ɔ ȴȽȻȷ/ȴȽȻ ɛɗɚɐɌ ɛɜɔ ɚɛɜɑɐɑɗɑəɔɔ ɝɞɑɛɑəɔ ɓɜɑɗɚɝɞɔ ɗɑɏɖɔɡ.  
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 EVALUATION OF NORMAL FETAL LUNG VOLUME AND FETAL LUNG SIGNAL 

INTENSITY BY MAGNETIC-RESONANCE IMAGING  

 

Syrkashev E.M., Solopova A.E., Bychenko V.G., Burov A.A., Gus A.I.    
 

urpose.  To evaluate correlation between fetal lung signal intensity on T2W I, lung 

volume and gestational age and to determine reproducibility and reliability of met h-

ods.  

Materials and methods.  Retrospective study included 34 fetuses at gestational age 

from 18 to 40 weeks. First group included 23 fetuses that underwent MRI scan f or pathol o-

gy didnõt affect the lungs. Second group included 11 fetus with congenital diaphragmatic 

hernia with an  

unfavorable prognosis according to US.  

Results.  Among fetus without pulmonary hypoplasia mean value of RLSI/LSI (right 
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lung signal intensity/ liver signal intensity) was 2,348 (1,535 -3,706), mean value of lung vo l-

ume was 51,156 cm3 (8,99 -111,48). Similar values among fetus with pulmonary hypoplasia: 

RLSI/LSI ð 2,082 (1,393 -3,130), lung volume ð 15,49 cm3 (4,64 -25,5). In fetuses with una f-

fected l ungs statistical analysis revealed positive correlation between gestational age and 

RLSI/LSI (r=0,741, p=0,001), between gestational age and lung volume (r=0,936, p<0,001), 

between RLSI/LSI and lung volume (r=0,732, p=0,001). Intraclass coefficient correla tion in 

group 1 was 0,83 and 0,81 when calculating RLSI/LSI, 0,89 and 0,85 when calculating lung 

volume, in group 2 ð 0,80 and 0,79 when calculating RLSI/LSI, 0,87 and 0,85 when calc u-

lating lung volume.  

Conclusions.  Data resulting from the study allow usi ng lung volume and ISPL/ICP 

in eval uation of lung maturity.  
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ɛɜɑɐɑɗɑəɔɑ əɚɜɘɌɞɔɎəɧɡ ɛɚɖɌɓɌɞɑ-

ɗɑɕ ɜɌɓɘɑɜɚɎ ɚɜɏɌəɚɎ ɛɗɚɐɌ ð ɚɐɔə ɔɓ 

ɖɗɪɣɑɎɧɡ ɘɚɘɑəɞɚɎ Ɏ ɛɚəɔɘɌəɔɔ ɔ 

ɝɎɚɑɎɜɑɘɑəəɚɘ ɚɛɜɑɐɑɗɑəɔɔ Ɏɜɚɒ-

ɐɑəəɧɡ ɛɚɜɚɖɚɎ ɜɌɓɎɔɞɔɫ. Ȯ ɞɑɣɑəɔɑ 

ɛɚɝɗɑɐəɔɡ ɞɜɑɡ ɐɑɝɫɞɔɗɑɞɔɕ ɍɧɗɚ ɛɜɚɎɑɐɑəɚ 

ɘəɚɒɑɝɞɎɚ ɔɝɝɗɑɐɚɎɌəɔɕ, əɌɛɜɌɎɗɑəəɧɡ əɌ Ɏɧ-

ɫɎɗɑəɔɑ əɚɜɘɔɜɚɎɌəəɧɡ ɔɓɘɑɜɑəɔɕ ɛɗɚɐɌ ɛɚ 

ɐɌəəɧɘ ɩɡɚɏɜɌɠɔɔ ɔ ȸȼȾ. Ⱥɐəɔɘ ɔɓ əɌɔɍɚɗɑɑ 

ɛɜɚɍɗɑɘəɧɡ ɚɜɏɌəɚɎ ɫɎɗɫɪɞɝɫ ɗɑɏɖɔɑ.  

Ȼɜɚɢɑɝɝɧ ɝɚɓɜɑɎɌəɔɫ ɗɑɏɖɔɡ ɫɎɗɫɪɞɝɫ ɚɝ-

əɚɎəɧɘɔ ɠɌɖɞɚɜɌɘɔ, ɚɛɜɑɐɑɗɫɪɥɔɘɔ ɛɜɚɏəɚɓ 

Ɏ ɛɚɝɞəɌɞɌɗɨəɚɘ ɛɑɜɔɚɐɑ ɝɜɑɐɔ əɑɐɚəɚɤɑəəɧɡ 

ɐɑɞɑɕ ɔ ɘɗɌɐɑəɢɑɎ ɝ Ɏɜɚɒɐɑəəɧɘɔ ɌəɚɘɌɗɔɫɘɔ 

ɜɌɓɎɔɞɔɫ. ȶɌɖ ɛɜɌɎɔɗɚ, ɏɔɛɚɛɗɌɓɔɫ ɗɑɏɖɔɡ ɛɜɚ-

ɫɎɗɫɑɞɝɫ ɝɜɌɓɟ ɛɚɝɗɑ ɜɚɒɐɑəɔɫ Ɏ Ɏɔɐɑ ɐɧɡɌ-

ɞɑɗɨəɧɡ əɌɜɟɤɑəɔɕ ɔ, ɓɌɣɌɝɞɟɪ, ɫɎɗɫɑɞɝɫ 

əɑɛɚɝɜɑɐɝɞɎɑəəɚɕ ɛɜɔɣɔəɚɕ ɏɔɍɑɗɔ ɜɑɍɑəɖɌ. 

ȮɜɚɒɐɑəəɌɫ ɏɔɛɚɛɗɌɓɔɫ ɗɑɏɖɔɡ (ɛɑɜɎɔɣ-

əɌɫ ɔ ɎɞɚɜɔɣəɌɫ) ɎɝɞɜɑɣɌɑɞɝɫ Ɏ 9-11 ɝɗɟɣɌɫɡ əɌ 

10000 əɚɎɚɜɚɒɐɑəəɧɡ [1]. ȻɑɜɎɔɣəɌɫ ɏɔɛɚɛɗɌ-

ɓɔɫ ɗɑɏɖɔɡ ɎɧɫɎɗɫɑɞɝɫ ɖɜɌɕəɑ ɜɑɐɖɚ ɔ ɫɎɗɫɑɞɝɫ 

ɜɑɓɟɗɨɞɌɞɚɘ ɔɐɔɚɛɌɞɔɣɑɝɖɔɡ ɐɑɠɑɖɞɚɎ ɚɛɜɑɐɑ-

ɗɑəəɧɡ ɠɌɖɞɚɜɚɎ ɜɚɝɞɌ ɔɗɔ ɞɜɌəɝɖɜɔɛɢɔɔ, ɗɔ-

ɍɚ ɐɜɟɏɔɡ ɝɔəɐɜɚɘɚɎ ɔ Ɏɜɚɒɐɑəəɧɡ ɌəɚɘɌɗɔɕ 

ɞɌɖɔɡ ɖɌɖ ɝɔəɐɜɚɘ ɉɝɖɚɍɌɜɌ, ɝɔəɐɜɚɘ òɞɟɜɑɢ-

ɖɚɕ ɝɌɍɗɔó, ɞɜɔɝɚɘɔɔ 21 ɡɜɚɘɚɝɚɘɧ ɔ ɞ.ɐ. ɃɌɥɑ 

əɌɍɗɪɐɌɑɞɝɫ ɎɞɚɜɔɣəɌɫ ɏɔɛɚɛɗɌɓɔɫ ɗɑɏɖɔɡ, ɝɎɫ-

ɓɌəəɌɫ ɝ ɟɘɑəɨɤɑəɔɑɘ ɔɗɔ ɐɑɠɚɜɘɌɢɔɑɕ ɏɜɟɐ-

əɚɕ ɖɗɑɞɖɔ, əɌɜɟɤɑəɔɑɘ ɐɧɡɌɞɑɗɨəɧɡ ɐɎɔɒɑ-

əɔɕ ɛɗɚɐɌ, ɝəɔɒɑəɔɑɘ ɝɚɐɑɜɒɌəɔɫ ɒɔɐɖɚɝɞɔ Ɏ 

ɗɑɏɖɔɡ ɛɜɔ ɘɌɗɚɎɚɐɔɔ, Ɍ ɞɌɖɒɑ ɝ Ɏɜɚɒɐɑəəɧɘɔ 

ɛɚɜɚɖɌɘɔ ɝɑɜɐɢɌ ɝ əɑɐɚɝɞɌɞɚɣəɧɘ ɖɜɚɎɚɞɚɖɚɘ 

Ɏ ɝɔɝɞɑɘɑ ɗɑɏɚɣəɚɕ Ɍɜɞɑɜɔɔ [2]. ɃɌɝɞɚɞɌ ɝɘɑɜɞ-

əɚɝɞɔ ɛɜɔ ɎɧɜɌɒɑəəɚɕ ɏɔɛɚɛɗɌɓɔɔ ɗɑɏɖɔɡ ɝɚ-

ɝɞɌɎɗɫɑɞ 71-95% [3, 4].  

ȽɎɚɑɎɜɑɘɑəəɚɑ ɚɛɜɑɐɑɗɑəɔɑ ɝɞɑɛɑəɔ ɏɔ-

ɛɚɛɗɌɓɔɔ ɗɑɏɖɔɡ ɛɗɚɐɌ, Ɍ ɞɌɖɒɑ ɑɑ ɏɜɌɐɌɢɔɫ əɌ 

ɗɑɞɌɗɨəɧɑ ɔ əɑɗɑɞɌɗɨəɧɑ ɠɚɜɘɧ ɚɛɜɑɐɑɗɫɑɞ 

ɞɌɖɞɔɖɟ ɐɌɗɨəɑɕɤɑɏɚ Ɏɑɐɑəɔɫ ɍɑɜɑɘɑəəɚɝɞɔ, 

ɎɖɗɪɣɌɫ ɌəɞɑəɌɞɌɗɨəɧɑ ɔ ɛɚɝɞəɌɞɌɗɨəɧɑ ɡɔ-

ɜɟɜɏɔɣɑɝɖɔɑ ɎɘɑɤɌɞɑɗɨɝɞɎɌ, ɚɛɞɔɘɔɓɌɢɔɪ ɛɚɐ-

ɏɚɞɚɎɖɔ ɖ ɜɚɐɌɘ ɗɔɍɚ ɛɜɑɜɧɎɌəɔɑ ɍɑɜɑɘɑəəɚ-

ɝɞɔ. ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɚɢɑəɖɌ ɝɞɑɛɑəɔ ɓɜɑɗɚɝɞɔ 

ɗɑɏɖɔɡ ɫɎɗɫɑɞɝɫ ɚɐəɔɘ ɔɓ ɚɝəɚɎəɧɡ ɖɚɘɛɚəɑə-

ɞɚɎ ɛɚɗəɚɢɑəəɚɏɚ ɌəɞɑəɌɞɌɗɨəɚɏɚ ɚɍɝɗɑɐɚɎɌəɔɫ. 

ȿɣɔɞɧɎɌɫ ɤɔɜɚɖɟɪ ɐɚɝɞɟɛəɚɝɞɨ, ɩɡɚɏɜɌ-

ɠɔɫ ɫɎɗɫɑɞɝɫ ɛɑɜɎɔɣəɧɘ ɘɑɞɚɐɚɘ ɐɔɌɏəɚɝɞɔɖɔ. 

ɀɑɞɌɗɨəɌɫ ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɌɫ ɞɚɘɚɏɜɌɠɔɫ 

ɔɝɛɚɗɨɓɟɑɞɝɫ ɐɗɫ ɟɞɚɣəɑəɔɫ ɡɌɜɌɖɞɑɜɌ ɔ ɛɜɚ-

ɞɫɒɑəəɚɝɞɔ ɔɓɘɑəɑəɔɕ, ɘɚɜɠɚɗɚɏɔɣɑɝɖɚɕ 

ɚɢɑəɖɑ ɝɘɑɒəɧɡ ɚɜɏɌəɚɎ, ɚɛɜɑɐɑɗɑəɔɫ ɝɚɣɑ-

ɞɌəəɧɡ ɌəɚɘɌɗɔɕ ɜɌɓɎɔɞɔɫ. Ȯ ɝɜɌɎəɑəɔɔ ɝ ȿȳȴ, 

ȸȼȾ ɔɘɑɑɞ ɍɚɗɑɑ Ɏɧɝɚɖɔɕ ɑɝɞɑɝɞɎɑəəɧɕ ɖɚə-

ɞɜɌɝɞ ɘɫɏɖɔɡ ɞɖɌəɑɕ, ɍɚɗɑɑ ɤɔɜɚɖɚɑ ɛɚɗɑ ɚɍɓɚ-

ɜɌ, Ɏɚɓɘɚɒəɚɝɞɨ ɛɚɗɟɣɑəɔɫ ɔɓɚɍɜɌɒɑəɔɕ Ɏ ɗɪ-

ɍɚɕ ɛɗɚɝɖɚɝɞɔ Ɏəɑ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɛɚɗɚɒɑəɔɫ 

ɛɗɚɐɌ. ȴɝɛɚɗɨɓɚɎɌəɔɑ ɠɑɞɌɗɨəɚɕ ȸȼȾ ɟɎɑɗɔɣɔ-

ɎɌɑɞ ɞɚɣəɚɝɞɨ ɔɓɘɑɜɑəɔɕ ɚɜɏɌəɚɎ ɛɗɚɐɌ, Ɍ ɞɌɖ-

ɒɑ ɛɜɑɐɚɝɞɌɎɗɫɑɞ Ɏɚɓɘɚɒəɚɝɞɔ Ɏɧɛɚɗəɑəɔɫ əɑ 

ɞɚɗɨɖɚ Ɏɚɗɪɘɑɞɜɔɣɑɝɖɔɡ, əɚ ɔ ɠɟəɖɢɔɚəɌɗɨəɧɡ 

ɛɚɖɌɓɌɞɑɗɑɕ, əɌɛɜɌɎɗɑəəɧɡ əɌ ɚɛɜɑɐɑɗɑəɔɑ 

ɝɞɑɛɑəɔ ɓɜɑɗɚɝɞɔ ɞɖɌəɔ ɗɑɏɖɔɡ [5]. 

ȶ ɚɝəɚɎəɧɘ ɛɚɖɌɓɌɞɑɗɫɘ ɝɞɜɟɖɞɟɜəɚɕ 

ɓɜɑɗɚɝɞɔ ɞɖɌəɔ ɗɑɏɖɔɡ ɘɚɒəɚ ɚɞəɑɝɞɔ: ɔɓɘɑɜɑ-

əɔɑ ɚɍɦɑɘɌ ɗɑɏɖɔɡ ɔ ɔəɞɑəɝɔɎəɚɝɞɔ ɝɔɏəɌɗɌ əɌ 

Ⱦ2-Ȯȴ, ɞɌɖ ɖɌɖ ɔəɞɑəɝɔɎəɚɝɞɨ ȸȼ-ɝɔɏəɌɗɌ əɌ 

Ⱦ2-Ȯȴ ɔ ɚɍɦɑɘ ɗɑɏɖɔɡ ɟɎɑɗɔɣɔɎɌɪɞɝɫ Ɏ ɞɑɣɑəɔɑ 

ɍɑɜɑɘɑəəɚɝɞɔ [6]. Ȯ əɑɖɚɞɚɜɧɡ ɜɌɍɚɞɌɡ ɞɌɖɒɑ 

Ɏɧɣɔɝɗɫɗɝɫ ɔɓɘɑɜɫɑɘɧɕ ɖɚɩɠɠɔɢɔɑəɞ ɐɔɠɠɟ-

ɓɔɔ (ȴȶȰ) əɌ ɐɔɠɠɟɓɔɚəəɚ-ɎɓɎɑɤɑəəɧɡ ɔɓɚɍ-

ɜɌɒɑəɔɫɡ (ȰȮȴ) [5, 7]. ȺɐəɌɖɚ, ɑɐɔəɚɏɚ ɘəɑəɔɫ 

ɚ əɌɗɔɣɔɔ ɖɚɜɜɑɗɫɢɔɕ ɝ ɏɑɝɞɌɢɔɚəəɧɘ ɎɚɓɜɌɝ-

ɞɚɘ ɟ ɜɌɓɗɔɣəɧɡ ɌɎɞɚɜɚɎ əɑ ɐɚɝɞɔɏəɟɞɚ [5, 8-

11].  

Ȯ ɚɞɑɣɑɝɞɎɑəəɚɕ  ɗɔɞɑɜɌɞɟɜɑ  ɐɌəəɧɕ  Ɏɚ- 

Ⱥ 
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ȼɔɝ. 1 (Fig. 1) 

 

ȼɔɝ. 2 (Fig. 2) 

ȼɔɝ. 1.      ȰɔɌɏɜɌɘɘɌ. 

ȼɌɝɛɜɑɐɑɗɑəɔɑ ɛɗɚɐɚɎ ɍɑɓ ɏɔɛɚɛɗɌɓɔɔ ɗɑɏɖɔɡ ɛɚ ɏɑ-

ɝɞɌɢɔɚəəɚɘɟ ɎɚɓɜɌɝɞɟ. 

Fig. 1.  Diagram . 

Distribution  of fetus with unaffected lungs by age.  

ȼɔɝ. 2.      ȰɔɌɏɜɌɘɘɌ. 

ȼɌɝɛɜɑɐɑɗɑəɔɑ ɛɗɚɐɚɎ ɝ ɗɑɏɚɣəɚɕ ɏɔɛɚɛɗɌɓɔɑɕ ɛɚ ɏɑ-

ɝɞɌɢɔɚəəɚɘɟ ɎɚɓɜɌɝɞɟ. 

Fig. 2.  Diagram . 

Distribution of fetus with lung hypoplasia by age.  

 

ȼɔɝ. 3 (Fig. 3) 

ȼɔɝ. 3.    ȸȼȾ. 

Ȼɜɔɘɑɜ ɔɓɘɑɜɑəɔɫ ɔəɞɑəɝɔɎəɚɝɞɔ ȸȼ-ɝɔɏəɌɗɌ ɗɑɏɖɚɏɚ ɔ ɛɑɣɑəɔ əɌ ɠɜɚəɞɌɗɨəɧɡ Ⱦ2-Ȯȴ ɔɓɚɍɜɌɒɑəɔɫɡ.  

Fig. 3.   MRI.  

Example of measuring the lung and liver signal intensity in frontal T2 -WI images.  
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ɛɜɚɝ ɚɝɎɫɥɑə əɑɐɚɝɞɌɞɚɣəɚ. Ȱɚ ɝɔɡ ɛɚɜ əɑ ɫɝəɚ 

ɖɌɖɚɕ ɔɓ Ɏɧɣɔɝɗɫɑɘɧɡ ɛɌɜɌɘɑɞɜɚɎ ɫɎɗɫɑɞɝɫ 

əɌɔɍɚɗɑɑ ɞɚɣəɧɘ ɔ ɎɚɝɛɜɚɔɓɎɚɐɔɘɧɘ ɛɚɖɌɓɌɞɑ-

ɗɑɘ ɝɞɜɟɖɞɟɜəɚɕ ɓɜɑɗɚɝɞɔ ɗɑɏɖɔɡ. Ȼɚɩɞɚɘɟ ɢɑ-

ɗɨɪ ɐɌəəɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɫɎɗɫɑɞɝɫ ɔɓɟɣɑəɔɑ 

Ɏɚɓɘɚɒəɚɝɞɑɕ ȸȼȾ Ɏ ɌəɞɑəɌɞɌɗɨəɚɕ ɐɔɌɏəɚɝɞɔ-

ɖɑ ɏɔɛɚɛɗɌɓɔɔ ɗɑɏɖɔɡ, ɚɛɜɑɐɑɗɑəɔɔ ɎɚɝɛɜɚɔɓɎɚ-

ɐɔɘɚɝɞɔ ɛɜɔɘɑəɫɑɘɧɡ ɘɑɞɚɐɔɖ ɔ ɐɚɝɞɚɎɑɜəɚ-

ɝɞɔ ɓɌɖɗɪɣɑəɔɕ Ɏəɟɞɜɔ ɔ ɘɑɒɐɟ ɚɍɚɓɜɑɎɌɞɑɗɫ-

ɘɔ. 

ɂɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ.  

Ⱥɢɑəɔɞɨ ɖɚɜɜɑɗɫɢɔɪ ɘɑɒɐɟ ɔəɞɑəɝɔɎəɚ-

ɝɞɨɪ ȸȼ-ɝɔɏəɌɗɌ əɌ Ⱦ2-Ȯȴ ɚɞ ɗɑɏɖɔɡ ɛɗɚɐɌ, 

ɚɍɦɑɘɚɘ ɗɑɏɖɔɡ ɔ ɏɑɝɞɌɢɔɚəəɧɘ ɎɚɓɜɌɝɞɚɘ, Ɍ 

ɞɌɖɒɑ ɚɛɜɑɐɑɗɔɞɨ ɎɚɝɛɜɚɔɓɎɚɐɔɘɚɝɞɨ ɛɜɔɘɑəɫ-

ɑɘɧɡ ɘɑɞɚɐɔɖ ɔ ɐɚɝɞɚɎɑɜəɚɝɞɨ ɓɌɖɗɪɣɑəɔɕ 

Ɏəɟɞɜɔ ɔ ɘɑɒɐɟ ɚɍɚɓɜɑɎɌɞɑɗɫɘɔ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. 

ȴɝɝɗɑɐɚɎɌəɔɑ ɍɧɗɚ ɚɐɚɍɜɑəɚ ɩɞɔɣɑɝɖɔɘ 

ɖɚɘɔɞɑɞɚɘ ɀȯȭȿ çȹȸȴɂ ȬȯȻ ɔɘ. Ȯ.ȴ. ȶɟɗɌɖɚ-

ɎɌè ȸɔəɓɐɜɌɎɌ ȼɚɝɝɔɔ. Ȯ ɜɑɞɜɚɝɛɑɖɞɔɎəɚɑ ɔɝ-

ɝɗɑɐɚɎɌəɔɑ ɍɧɗɔ Ɏɖɗɪɣɑəɧ 34 ɛɗɚɐɌ əɌ ɝɜɚɖɑ 

ɏɑɝɞɌɢɔɔ ɚɞ 18 ɐɚ 40 əɑɐɑɗɨ. Ȯ ɛɑɜɎɟɪ ɏɜɟɛɛɟ 

Ɏɖɗɪɣɔɗɔ 23 ɛɗɚɐɌ (ɚɞ 20 ɐɚ 40 əɑɐɑɗɨ ɍɑɜɑ-

ɘɑəəɚɝɞɔ), ɖɚɞɚɜɧɘ ɛɜɚɎɚɐɔɗɌɝɨ ɠɑɞɌɗɨəɌɫ 

ȸȼȾ ɛɚ ɛɚɎɚɐɟ ɛɌɞɚɗɚɏɔɔ, əɑ ɓɌɞɜɌɏɔɎɌɪɥɑɕ 

ɝɚɝɞɚɫəɔɑ ɗɑɏɖɔɡ (ɜɔɝ. 1), ɍɑɓ ɔɝɛɚɗɨɓɚɎɌəɔɫ 

ɝɑɐɌɞɔɎəɧɡ ɔ ɖɚəɞɜɌɝɞəɧɡ ɛɜɑɛɌɜɌɞɚɎ (ɌəɚɘɌ-

ɗɔɔ ɜɌɓɎɔɞɔɫ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ (n=7), ɛɚɓɎɚəɚɣ-

əɔɖɌ (n=1), ɛɜɑɐɗɑɒɌəɔɑ/ɎɜɌɝɞɌəɔɑ ɛɗɌɢɑəɞɧ 

(n=7), ɛɑɗɨɎɔɚɘɑɞɜɔɫ (n=8). ȿ Ɏɝɑɡ əɚɎɚɜɚɒɐɑə-

əɧɡ ɔɓ 1 ɏɜɟɛɛɧ ɖɗɔəɔɣɑɝɖɔɡ ɛɜɔɓəɌɖɚɎ ɏɔɛɚ-

ɛɗɌɓɔɔ ɗɑɏɖɔɡ əɑ əɌɍɗɪɐɌɗɚɝɨ. 

Ȯɚ Ɏɞɚɜɟɪ ɏɜɟɛɛɟ Ɏɖɗɪɣɑəɚ 11 ɛɗɚɐɚɎ ɝ 

Ɏɜɚɒɐɑəəɚɕ ɐɔɌɠɜɌɏɘɌɗɨəɚɕ ɏɜɧɒɑɕ ɝ əɑɟɐɚ-

ɎɗɑɞɎɚɜɔɞɑɗɨəɧɘ ɛɜɚɏəɚɓɚɘ ɛɚ ɐɌəəɧɘ ɩɡɚ-

ɏɜɌɠɔɔ əɌ ɝɜɚɖɑ ɍɑɜɑɘɑəəɚɝɞɔ ɚɞ 18 ɐɚ 39 

əɑɐɑɗɨ (ɜɔɝ. 2), ɖɚɞɚɜɧɘ ɍɧɗɌ ɎɧɛɚɗəɑəɌ ȸȼȾ. 

ȻɚɝɞəɌɞɌɗɨəɚ Ɏɚ Ɏɝɑɡ ɝɗɟɣɌɫɡ ɍɧɗɌ ɎɧɫɎɗɑəɌ 

ɜɌɓɗɔɣəɚɕ ɝɞɑɛɑəɔ ɏɔɛɚɛɗɌɓɔɫ ɗɑɏɖɔɡ əɌ ɚɝəɚ-

ɎɌəɔɔ ɖɗɔəɔɣɑɝɖɔɡ ɐɌəəɧɡ, Ɍ ɞɌɖɒɑ ɛɚ ɐɌəəɧɘ 

Ɍɟɞɚɛɝɔɔ. 

Ȼɜɚɞɚɖɚɗ ȸȼȾ. 

Ȯɝɑ ɔɝɝɗɑɐɚɎɌəɔɫ ɍɧɗɔ ɛɜɚɎɑɐɑəɧ əɌ ɞɚ-

ɘɚɏɜɌɠɑ GE Signa 1,5T. Ȯɝɑɘ ɛɌɢɔɑəɞɌɘ ɍɧɗɔ 

Ɏɧɛɚɗəɑəɧ ɚɐəɔ ɔ ɞɑ ɒɑ ɝɎɑɜɡɍɧɝɞɜɧɑ ɔɘɛɟɗɨ-

ɝəɧɑ ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɔ ɝ ɛɚɗɟɣɑəɔɑɘ Ⱦ1 ɔ Ⱦ2-

Ȯȴ Ɏ ɌɖɝɔɌɗɨəɚɕ, ɝɌɏɔɞɞɌɗɨəɚɕ ɔ ɠɜɚəɞɌɗɨəɚɕ 

ɛɜɚɑɖɢɔɫɡ. 

Ⱦ1-Ȯȴ ɍɧɗɔ ɛɚɗɟɣɑəɧ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ 

ɝɗɑɐɟɪɥɔɡ ɛɌɜɌɘɑɞɜɚɎ: TR ð 8,1, Ⱦȱ ð 4,2, ɞɚɗ-

ɥɔəɌ ɝɜɑɓɌ ð 5,0 ɘɘ, ɘɌɞɜɔɢɌ ð 280ɡ192, FOV ð 

400ɡ400ɘɘ.  

Ⱦ2-Ȯȴ ɍɧɗɔ ɛɚɗɟɣɑəɧ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ 

ɝɗɑɐɟɪɥɔɡ ɛɌɜɌɘɑɞɜɚɎ: TR ð 689,7, Ⱦȱ ð 85,6, 

ɞɚɗɥɔəɌ ɝɜɑɓɌ ð 3,5 -5,0 ɘɘ, ɘɌɞɜɔɢɌ ð 320ɡ224, 

FOV ð 400ɡ400ɘɘ.  

ȻɌɜɌɘɑɞɜɧ ɝɖɌəɔɜɚɎɌəɔɫ ɍɧɗɔ ɔɐɑəɞɔɣ-

əɧ ɟ Ɏɝɑɡ ɛɌɢɔɑəɞɚɎ.  

Ⱥɍɥɑɑ Ɏɜɑɘɫ ɝɖɌəɔɜɚɎɌəɔɫ ɝɚɝɞɌɎɔɗɚ Ɏ 

ɝɜɑɐəɑɘ 34,5 ɘɔəɟɞ (21-48 ɘɔə). ȺɞəɚɝɔɞɑɗɨəɌɫ 

ɐɗɔɞɑɗɨəɚɝɞɨ ɔɝɝɗɑɐɚɎɌəɔɫ ɍɧɗɌ ɝɎɫɓɌəɌ ɝ Ɏɧ-

ɛɚɗəɑəɔɑɘ ɚɝəɚɎəɚɕ ɢɑɗɔ ɔɝɝɗɑɐɚɎɌəɔɫ (ɎɔɓɟɌ-

ɗɔɓɌɢɔɫ ɝɞɜɟɖɞɟɜ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ, ɖɚɝɞəɧɡ 

ɝɞɜɟɖɞɟɜ ɘɌɗɚɏɚ ɞɌɓɌ ɛɜɔ ɛɑɗɨɎɔɚɘɑɞɜɔɔ ɔ ɞ.ɐ.). 

ȴɓɘɑɜɑəɔɑ ɔəɞɑəɝɔɎəɚɝɞɔ ȸȼ-ɝɔɏəɌɗɌ 

əɌ Ⱦ2-Ȯȴ. 

Ȯ ɚɝəɚɎɑ ɐɌəəɚɏɚ ɘɑɞɚɐɌ ɗɑɒɔɞ ɚɢɑəɖɌ 

ɔəɞɑəɝɔɎəɚɝɞɔ ɝɔɏəɌɗɌ (ȴȽ) əɌ ɠɜɚəɞɌɗɨəɧɡ 

Ⱦ2-Ȯȴ ɚɞ ɛɜɌɎɚɏɚ ɗɑɏɖɚɏɚ ɔ ɛɑɣɑəɔ ɛɟɞɑɘ Ɏɧɐɑ-

ɗɑəɔɫ ɝɚɚɞɎɑɞɝɞɎɟɪɥɔɡ ɓɚə ɔəɞɑɜɑɝɌ. ȳɚəɧ ɔə-

ɞɑɜɑɝɌ ɎɧɍɔɜɌɗɔɝɨ ɞɌɖɔɘ ɚɍɜɌɓɚɘ, ɣɞɚɍɧ ɛɚɗɟ-

ɣɔɞɨ ɘɌɖɝɔɘɌɗɨəɚ ɏɚɘɚɏɑəəɧɕ ȸȼ-ɝɔɏəɌɗ (ɔɝ-

ɖɗɪɣɌɫ ɝɚɝɟɐɔɝɞɧɑ ɝɞɜɟɖɞɟɜɧ ɔ ɍɜɚəɡɔ). Ȱɗɫ 

ɖɌɒɐɚɏɚ ɔɓɘɑɜɑəɔɫ ȴȽ ɛɜɌɎɚɏɚ ɗɑɏɖɚɏɚ ɔ ɛɑɣɑ-

əɔ Ɏɧɛɚɗəɫɗɚɝɨ ɛɚ ɐɎɌ ɔɓɘɑɜɑəɔɫ əɌ ɜɌɓəɧɡ 

ɝɜɑɓɌɡ ɝ Ɏɧɣɔɝɗɑəɔɑɘ ɝɜɑɐəɑɏɚ Ɍɜɔɠɘɑɞɔɣɑɝɖɚ-

ɏɚ (ɜɔɝ. 3). Ⱥɞəɚɤɑəɔɑ ȴȽ ɚɛɜɑɐɑɗɫɗɚɝɨ ɛɟɞɑɘ 

ɐɑɗɑəɔɫ ɓəɌɣɑəɔɫ ȴȽ ɚɞ ɛɜɌɎɚɏɚ ɗɑɏɖɚɏɚ əɌ 

ɓəɌɣɑəɔɑ ȴȽ ɚɞ ɛɑɣɑəɔ. Ⱥɞəɚɤɑəɔɑ ȴȽ ɗɑɏɖɚɏɚ 

əɌ ȴȽ ɛɑɣɑəɔ (ȴȽȻȷ/ȴȽȻ) ɛɜɑɐɝɞɌɎɗɫɑɞ ɢɑɗɑ-

Ɏɚɕ ɔəɞɑɜɑɝ ɛɜɔ ɝɞɌɞɔɝɞɔɣɑɝɖɚɘ ɌəɌɗɔɓɑ ɐɌə-

əɧɡ. Ƚ ɢɑɗɨɪ ɚɛɜɑɐɑɗɑəɔɫ ɎɚɝɛɜɚɔɓɎɚɐɔɘɚɝɞɔ 

ɛɜɔɘɑəɫɑɘɚɕ ɘɑɞɚɐɔɖɔ ɔ ɐɚɝɞɚɎɑɜəɚɝɞɔ ɓɌɖɗɪ-

ɣɑəɔɕ Ɏəɟɞɜɔ ɔ ɘɑɒɐɟ ɚɍɚɓɜɑɎɌɞɑɗɫɘɔ Ɏɧɣɔɝ-

ɗɑəɔɫ ɛɜɚɎɚɐɔɗɔɝɨ ɐɎɟɘɫ ɎɜɌɣɌɘɔ-

ɜɑəɞɏɑəɚɗɚɏɌɘɔ ɝ ɔəɞɑɜɎɌɗɌɘɔ Ɏ 3-7 ɐəɑɕ. 

Ȯɧɣɔɝɗɑəɔɑ ɚɍɦɑɘɌ ɗɑɏɖɔɡ. 

Ⱥɍɦɑɘ ɗɑɏɖɔɡ ɚɛɜɑɐɑɗɫɗɔ əɑɓɌɎɔɝɔɘɚ ɐɎɌ 

ɎɜɌɣɌ-ɜɑəɞɏɑəɚɗɚɏɌ ɝ ɛɚɘɚɥɨɪ ɝɞɚɜɚəəɑɏɚ ɍɑɝ-

ɛɗɌɞəɚɏɚ ɛɜɚɏɜɌɘɘəɚɏɚ ɚɍɑɝɛɑɣɑəɔɫ ɖɌɖ ɝɟɘɘɌ 

ɚɍɦɑɘɚɎ ɛɜɌɎɚɏɚ ɔ ɗɑɎɚɏɚ ɗɑɏɖɔɡ, Ɏɧɣɔɝɗɑəəɧɡ 

əɌ ɝɎɑɜɡɍɧɝɞɜɧɡ ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɫɡ ɝ ɛɚɘɚ-

ɥɨɪ ɜɟɣəɚɏɚ Ɏɧɐɑɗɑəɔɫ ɓɚə ɔəɞɑɜɑɝɌ ɔ ɝɟɘɘɔ-

ɜɚɎɌəɔɫ Ɏɧɐɑɗɑəəɧɡ ɚɍɗɌɝɞɑɕ (ɜɔɝ. 4). Ȯ ɓɚəɧ 

ɔəɞɑɜɑɝɌ əɑ ɎɖɗɪɣɌɗɔ ɖɜɟɛəɧɑ ɝɚɝɟɐɧ ɗɑɏɚɣ-

əɧɡ Ɏɚɜɚɞ. Ȼɗɚɝɖɚɝɞɨ ɝɖɌəɔɜɚɎɌəɔɫ ɐɗɫ ɚɛɜɑ-

ɐɑɗɑəɔɫ ɓɚə ɔəɞɑɜɑɝɌ ɎɧɍɔɜɌɗɔ əɌ ɚɝəɚɎɌəɔɔ 

əɌɔɗɟɣɤɑɏɚ ɖɌɣɑɝɞɎɌ ɔɓɚɍɜɌɒɑəɔɫ (Ɏ ɛɚɐɌɎɗɫ-

ɪɥɑɘ ɍɚɗɨɤɔəɝɞɎɑ ɝɗɟɣɌɑɎ əɌ ɖɚɜɚəɌɗɨəɧɡ 

ɔɓɚɍɜɌɒɑəɔɫɡ). Ⱥɍɦɑɘ ɗɑɏɖɔɡ ɔɓɘɑɜɫɗɔ Ɏ ɝɘ3. 

Ȱɗɫ ɚɛɜɑɐɑɗɑəɔɫ ɎɚɝɛɜɚɔɓɎɚɐɔɘɚɝɞɔ ɛɜɔɘɑəɫ-

ɑɘɚɕ ɘɑɞɚɐɔɖɔ ɔ ɐɚɝɞɚɎɑɜəɚɝɞɔ ɓɌɖɗɪɣɑəɔɕ 

Ɏəɟɞɜɔ ɔ ɘɑɒɐɟ ɚɍɚɓɜɑɎɌɞɑɗɫɘɔ Ɏɧɣɔɝɗɑəɔɫ 

ɛɜɚɎɚɐɔɗɔ ɐɎɌ ɎɜɌɣɌ-ɜɑəɞɏɑəɚɗɚɏɌ ɝ ɔəɞɑɜɎɌ-

ɗɌɘɔ Ɏ 3-7 ɐəɑɕ. 

ȽɞɌɞɔɝɞɔɣɑɝɖɔɕ ɌəɌɗɔɓ. 

ȽɞɌɞɔɝɞɔɣɑɝɖɔɕ ɌəɌɗɔɓ ɛɜɚɎɚɐɔɗɔ ɝ ɛɚ-

ɘɚɥɨɪ ɛɌɖɑɞɌ ɝɞɌɞɔɝɞɔɣɑɝɖɔɡ ɛɜɚɏɜɌɘɘ 

STATISTICA 10 (ȽɄȬ) ɐɗɫ ɎɧɫɎɗɑəɔɫ ɖɚɜɜɑɗɫ-

ɢɔɔ ɘɑɒɐɟ ɚɞəɚɤɑəɔɑɘ ȴȽ ɗɑɏɖɚɏɚ/ɛɑɣɑəɨ, 

ɚɍɦɑɘɚɘ ɗɑɏɖɔɡ ɔ ɏɑɝɞɌɢɔɚəəɧɘ ɎɚɓɜɌɝɞɚɘ ɛɗɚ-

ɐɌ. Ȱɗɫ ɚɛɜɑɐɑɗɑəɔɫ ɎɚɝɛɜɚɔɓɎɚɐɔɘɚɝɞɔ ɛɜɔ-

ɘɑəɫɑɘɧɡ ɘɑɞɚɐɔɖ ɔ ɐɚɝɞɚɎɑɜəɚɝɞɔ ɓɌɖɗɪɣɑ-

əɔɕ Ɏəɟɞɜɔ ɔ ɘɑɒɐɟ ɚɍɚɓɜɑɎɌɞɑɗɫɘɔ ɔɝɛɚɗɨɓɚ-

ɎɌɗɔ ɎəɟɞɜɔɖɗɌɝɝɚɎɧɕ ɖɚɩɠɠɔɢɔɑəɞ ɖɚɜɜɑɗɫ-

ɢɔɔ (Intraclass Correlation Coefficient (ICC)).  

ȼɑɓɟɗɨɞɌɞɧ. 

Ȼɜɔ ɚɢɑəɖɑ ɚɍɦɑɘɌ ɗɑɏɖɔɡ ɍɧɗɔ ɎɧɫɎɗɑəɧ 

ɓəɌɣɔɘɧɑ   ɜɌɓɗɔɣɔɫ   Ɏ   ɔɝɝɗɑɐɟɑɘɧɡ   ɏɜɟɛɛɌɡ  
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(ɜ=0,001): ɐɗɫ ɛɗɚɐɚɎ ɍɑɓ ɏɔɛɚɛɗɌɓɔɔ ɗɑɏɖɔɡ 

ɝɜɑɐəɑɑ ɓəɌɣɑəɔɑ ɚɍɦɑɘɌ ɗɑɏɖɔɡ ɝɚɝɞɌɎɔɗɚ 

51,156 ɝɘ3 (8,99-111,48), ɝɜɑɐɔ ɛɗɚɐɚɎ ɝ ɗɑɏɚɣ-

əɚɕ ɏɔɛɚɛɗɌɓɔɑɕ ɚɍɦɑɘ ɗɑɏɖɔɡ ɝɚɝɞɌɎɔɗ 15,49 

ɝɘ3 (4,64-25,5). ȬəɌɗɚɏɔɣəɧɑ ɜɌɓɗɔɣɔɫ ɍɧɗɔ 

ɛɚɗɟɣɑəɧ ɛɜɔ ɚɢɑəɖɑ ȴȽȻȷ/ȴȽȻ (ɜ=0,009): ɐɗɫ 

ɛɗɚɐɚɎ ɍɑɓ ɏɔɛɚɛɗɌɓɔɔ ɗɑɏɖɔɡ ɝɜɑɐəɑɑ ɓəɌɣɑəɔɑ 

ȴȽȻȷ/ȴȽȻ ɝɚɝɞɌɎɔɗɚ 2,484 (1,66-3,613), ɝɜɑɐɔ 

ɛɗɚɐɚɎ ɝ ɗɑɏɚɣəɚɕ ɏɔɛɚɛɗɌɓɔɑɕ ȴȽȻȷ/ȴȽȻ ð 

1,893 (1,344 -2,83).  

ȿ ɛɗɚɐɚɎ ɝ əɑɔɓɘɑəɑəəɚɕ ɠɟəɖɢɔɑɕ ɗɑɏ-

ɖɔɡ ɝɞɌɞɔɝɞɔɣɑɝɖɔɕ ɌəɌɗɔɓ ɎɧɫɎɔɗ ɛɚɗɚɒɔ-

ɞɑɗɨəɟɪ ɖɚɜɜɑɗɫɢɔɪ ɘɑɒɐɟ ɏɑɝɞɌɢɔɚəəɧɘ Ɏɚɓ-

ɜɌɝɞɚɘ ɔ ȴȽȻȷ/ȴȽȻ (r=0,741, p=0,001) (ɜɔɝ. 5), 

ɘɑɒɐɟ ɝɜɚɖɚɘ ɍɑɜɑɘɑəəɚɝɞɔ ɔ ɚɍɦɑɘɚɘ ɗɑɏɖɔɡ 

(r=0,936, p<0,001) (ɜɔɝ. 6), Ɍ ɞɌɖɒɑ ȴȽȻȷ/ȴȽȻ 

ɔ ɚɍɦɑɘɚɘ ɗɑɏɖɔɡ (r=0,732, p=0,001) (ɜɔɝ. 7). 

Ƚɜɑɐɔ ɛɗɚɐɚɎ ɝ ɏɔɛɚɛɗɌɓɔɑɕ ɗɑɏɖɔɡ ɝɞɌɞɔ-

ɝɞɔɣɑɝɖɔɕ ɌəɌɗɔɓ ɞɌɖɒɑ ɎɧɫɎɔɗ ɛɚɗɚɒɔɞɑɗɨəɟɪ 

ɖɚɜɜɑɗɫɢɔɪ ɘɑɒɐɟ ɏɑɝɞɌɢɔɚəəɧɘ ɎɚɓɜɌɝɞɚɘ ɔ 

ɚɍɦɑɘɚɘ ɗɑɏɖɔɡ (r=0,632, p<0,037) (ɜɔɝ. 8), ɘɑɒ-

ɐɟ ɏɑɝɞɌɢɔɚəəɧɘ ɎɚɓɜɌɝɞɚɘ ɔ ȴȽȻȷ/ȴȽȻ, 

ȴȽȻȷ/ȴȽȻ ɔ ɚɍɦɑɘɚɘ ɗɑɏɖɔɡ ɐɚɝɞɚɎɑɜəɧɡ ɖɚɜ-

ɜɑɗɫɢɔɕ ɛɚɗɟɣɑəɚ əɑ ɍɧɗɚ (r=0,566, p=0,069 ɔ 

r=0,105, p=0,758, ɝɚɚɞɎɑɞɝɞɎɑəəɚ). 

ȮəɟɞɜɔɖɗɌɝɝɚɎɧɕ ɖɚɩɠɠɔɢɔɑəɞ ɖɚɜɜɑɗɫ-

ɢɔɔ ɐɗɫ ɚɛɜɑɐɑɗɑəɔɫ ɐɚɝɞɚɎɑɜəɚɝɞɔ ɓɌɖɗɪɣɑ-

əɔɕ Ɏəɟɞɜɔ ɔ ɘɑɒɐɟ ɚɍɚɓɜɑɎɌɞɑɗɫɘɔ Ɏ 1 ɏɜɟɛɛɑ 

ɝɚɝɞɌɎɔɗ 0,83 ɔ 0,81 ɛɜɔ Ɏɧɣɔɝɗɑəɔɔ ɚɞəɚɤɑ-

əɔɫ ȴȽ ɛɜɌɎɚɏɚ ɗɑɏɖɚɏɚ əɌ ȴȽ ɛɑɣɑəɔ, 0,89 ɔ 

0,85 ɛɜɔ Ɏɧɣɔɝɗɑəɔɔ ɚɍɦɑɘɌ ɗɑɏɖɔɡ, Ɏɚ 2 ɏɜɟɛ-

ɛɑ ð 0,80 ɔ 0,79 ɛɜɔ Ɏɧɣɔɝɗɑəɔɔ ɚɞəɚɤɑəɔɫ ȴȽ 

ɛɜɌɎɚɏɚ ɗɑɏɖɚɏɚ əɌ ȴȽ ɛɑɣɑəɔ, 0,87 ɔ 0,85 ɛɜɔ 

Ɏɧɣɔɝɗɑəɔɔ ɚɍɦɑɘɌ ɗɑɏɖɔɡ. 

Ⱥɍɝɟɒɐɑəɔɑ. 

ȴɓɎɑɝɞəɚ, ɣɞɚ ɏɔɛɚɛɗɌɓɔɫ ɗɑɏɖɔɡ əɚɎɚ-

ɜɚɒɐɑəəɧɡ ɝɎɫɓɌəɌ ɝ Ɏɧɝɚɖɔɘ ɟɜɚɎəɑɘ əɑɚəɌ-

ɞɌɗɨəɚɕ ɝɘɑɜɞəɚɝɞɔ. Ȼɚɩɞɚɘɟ ɝɎɚɑɎɜɑɘɑəəɚɑ 

ɚɛɜɑɐɑɗɑəɔɑ ɛɜɔɓəɌɖɚɎ ɗɑɏɚɣəɚɕ ɏɔɛɚɛɗɌɓɔɔ 

ɫɎɗɫɑɞɝɫ ɚɐəɔɘ ɔɓ ɖɗɪɣɑɎɧɡ ɖɚɘɛɚəɑəɞɚɎ ɛɚɗ-

əɚɢɑəəɚɏɚ ɌəɞɑəɌɞɌɗɨəɚɏɚ ɚɍɝɗɑɐɚɎɌəɔɫ. Ȼɜɑ-

əɌɞɌɗɨəɌɫ ɔɐɑəɞɔɠɔɖɌɢɔɫ ɏɜɟɛɛ Ɏɧɝɚɖɚɏɚ ɜɔɝ-

ɖɌ ɔɘɑɑɞ ɖɜɌɕəɑ ɎɌɒəɚɑ ɓəɌɣɑəɔɑ Ɏ ɛɗɌəɔɜɚ-

ɎɌəɔɔ Ɏɚɓɘɚɒəɧɡ ɔɝɡɚɐɚɎ ɍɑɜɑɘɑəəɚɝɞɔ, ɛɜɑ-

əɌɞɌɗɨəɚɏɚ ɖɚəɝɟɗɨɞɔɜɚɎɌəɔɫ ɜɚɐɔɞɑɗɑɕ ɔ ɚɛ-

ɞɔɘɔɓɌɢɔɔ ɛɚɐɏɚɞɚɎɖɔ ɖ ɜɚɐɌɘ. 

ȺɢɑəɖɌ ɝɞɑɛɑəɔ ɗɑɏɚɣəɚɕ ɏɔɛɚɛɗɌɓɔɔ ɝ 

ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɘɑɞɚɐɚɎ ɎɔɓɟɌɗɨəɚɕ ɐɔɌɏəɚ-

ɝɞɔɖɔ ɫɎɗɫɑɞɝɫ ɚɐəɔɘ ɔɓ ɎɌɒəɑɕɤɔɡ ɩɞɌɛɚɎ Ɏ 

ɛɚɗəɚɢɑəəɚɘ ɚɍɝɗɑɐɚɎɌəɔɫ ɛɗɚɐɚɎ ɝ Ɏɜɚɒɐɑə-

əɚɕ ɐɔɌɠɜɌɏɘɌɗɨəɚɕ ɏɜɧɒɑɕ, Ɍ ɞɌɖɒɑ ɐɜɟɏɔɡ 

ɛɌɞɚɗɚɏɔɕ, Ɏɗɔɫɪɥɔɡ əɌ ɜɚɝɞ ɗɑɏɖɔɡ. ȿɣɔɞɧɎɌɫ 

ɐɚɝɞɟɛəɚɝɞɨ ɔ ɚɞəɚɝɔɞɑɗɨəɚ əɔɓɖɟɪ ɝɞɚɔɘɚɝɞɨ, 

ɟɗɨɞɜɌɓɎɟɖɚɎɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɫɎɗɫɑɞɝɫ ɛɑɜɎɔɣ-

əɧɘ ɘɑɞɚɐɚɘ ɐɔɌɏəɚɝɞɔɖɔ. ȺɐəɌɖɚ, əɌɛɜɔɘɑɜ, 

ɛɜɔ Ɏɜɚɒɐɑəəɚɕ ɐɔɌɠɜɌɏɘɌɗɨəɚɕ ɏɜɧɒɑ ɩɎɑə-

ɞɜɔɜɚɎɌəəɧɑ ɚɜɏɌəɧ ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ ɔ ɏɔɛɚ-

ɛɗɌɓɔɜɚɎɌəəɧɑ ɗɑɏɖɔɑ ɘɚɏɟɞ ɔɘɑɞɨ ɝɡɚɒɟɪ ɩɡɚ-

ɏɑəəɚɝɞɨ, ɣɞɚ ɓɌɞɜɟɐəɫɑɞ ɞɚɣəɟɪ ɚɢɑəɖɟ ɏɜɌəɔɢ 

ɗɑɏɖɔɡ ɔ ɛɑɣɑəɔ. ȽɎɑɜɡɍɧɝɞɜɧɑ ɛɚɝɗɑɐɚɎɌɞɑɗɨ-

əɚɝɞɔ, ɔɝɛɚɗɨɓɟɑɘɧɑ Ɏ ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɚɕ 

ɞɚɘɚɏɜɌɠɔɔ, ɛɚɓɎɚɗɫɪɞ ɐɚɝɞɌɞɚɣəɚ ɣɑɞɖɚ ɜɌɓ-

ɏɜɌəɔɣɔɎɌɞɨ ɚɜɏɌəɧ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ ɔ ɚɖɜɟɒɌ-

ɪɥɔɑ ɝɞɜɟɖɞɟɜɧ ɝ ɎɔɓɟɌɗɔɓɌɢɔɑɕ ɚɝəɚɎəɧɡ 

ɍɜɚəɡɚɎ, ɞɜɌɡɑɔ, ɝɑɜɐɢɌ, ɗɑɏɚɣəɧɡ Ɏɚɜɚɞ, ɞɔɘɟ-

ɝɌ, ɛɔɥɑɎɚɐɌ ɔ ɐɔɌɠɜɌɏɘɧ.  

Ȯ əɑɖɚɞɚɜɧɡ ɜɌɍɚɞɌɡ ɍɧɗɚ ɛɚɖɌɓɌəɚ, ɣɞɚ 

əɌɔɍɚɗɑɑ ɞɚɣəɧɑ ɢɔɠɜɧ ɚɍɦɑɘɌ ɗɑɏɖɔɡ  ɟɐɌɑɞɝɫ  

 

ȼɔɝ. 4 (Fig. 4) 

ȼɔɝ. 4.    ȸȼȾ. 

Ȼɜɔɘɑɜ ɜɟɣəɚɏɚ Ɏɧɐɑɗɑəɔɫ ɓɚə ɔəɞɑɜɑɝɌ əɌ ɠɜɚəɞɌɗɨəɧɡ Ⱦ2-Ȯȴ ɔɓɚɍɜɌɒɑəɔɫɡ ɝ ɢɑɗɨɪ ɝɟɘɘɌɢɔɔ ɛɗɚɥɌɐɑɕ 

ɔ ɛɚɗɟɣɑəɔɫ ɔəɞɑɜɑɝɟɑɘɚɏɚ ɚɍɦɑɘɌ.  

Fig. 4.   MRI.  

Example of ROIõs manual selection on frontal T2-WI images in order to summation areas and obtain the volume.  
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ȼɔɝ. 5 (Fig. 5) 

 

ȼɔɝ. 6 (Fig. 6)  

ȼɔɝ. 5.      ȰɔɌɏɜɌɘɘɌ. 

ȼɌɝɛɜɑɐɑɗɑəɔɑ ɓəɌɣɑəɔɕ ɔəɞɑəɝɔɎəɚɝɞɔ ȸȼ-ɝɔɏəɌɗɌ 

(ȴȽȻȷ/ȴȽȻ) Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɏɑɝɞɌɢɔɚəəɚɏɚ Ɏɚɓ-

ɜɌɝɞɌ (əɑɐɑɗɔ).  

Fig. 5.  Diagram . 

Distribution of intensity signal (RLSI/LSI) depending 

on gestational age (in weeks).  

ȼɔɝ. 6.      ȰɔɌɏɜɌɘɘɌ. 

ȼɌɝɛɜɑɐɑɗɑəɔɑ ɓəɌɣɑəɔɕ ɚɍɦɑɘɌ ɗɑɏɖɔɡ (ɝɘ3) Ɏ ɓɌɎɔ-

ɝɔɘɚɝɞɔ ɚɞ ɏɑɝɞɌɢɔɚəəɚɏɚ ɎɚɓɜɌɝɞɌ (əɑɐɑɗɔ).  

Fig. 6.  Diagram . 

Distribution of lung volume (cm 3) depending on gest a-

tional age (in weeks).  

 

ȼɔɝ. 7 (Fig. 7) 

 

ȼɔɝ. 8 (Fig. 8) 

ȼɔɝ. 7.      ȰɔɌɏɜɌɘɘɌ. 

ȼɌɝɛɜɑɐɑɗɑəɔɑ ɓəɌɣɑəɔɕ ɔəɞɑəɝɔɎəɚɝɞɔ ȸȼ-ɝɔɏəɌɗɌ 

(ȴȽȻȷ/ȴȽȻ) Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɚɍɦɑɘɌ ɗɑɏɖɔɡ (ɝɘ3). 

Fig. 7.  Diagram . 

Distribution of intensity signal (RLSI/LSI) depending 

on lung volume (cm 3). 

ȼɔɝ. 8.      ȰɔɌɏɜɌɘɘɌ. 

ȼɌɝɛɜɑɐɑɗɑəɔɑ ɓəɌɣɑəɔɕ ɚɍɦɑɘɌ ɗɑɏɖɔɡ (ɝɘ3) Ɏ ɓɌɎɔ-

ɝɔɘɚɝɞɔ ɚɞ ɏɑɝɞɌɢɔɚəəɚɏɚ ɎɚɓɜɌɝɞɌ (əɑɐɑɗɔ) ɝɜɑɐɔ 

ɛɗɚɐɚɎ ɝ ɗɑɏɚɣəɚɕ ɏɔɛɚɛɗɌɓɔɑɕ. 

Fig. 8.  Diagram . 

Distribution of lung volume (cm 3) depending on gest a-

tional age (in weeks) among fetuses with lung hyp o-

plasia.  
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ɛɚɗɟɣɔɞɨ əɌ ɌɖɝɔɌɗɨəɧɡ ɔɓɚɍɜɌɒɑəɔɫɡ, ɐɜɟɏɔɑ 

ɔɝɝɗɑɐɚɎɌəɔɫ ɐɑɘɚəɝɞɜɔɜɟɪɞ əɑɓɌɎɔɝɔɘɚɝɞɨ 

ɐɌəəɧɡ ɛɚɖɌɓɌɞɑɗɑɕ ɚɞ ɛɗɚɝɖɚɝɞɔ ɝɖɌəɔɜɚɎɌ-

əɔɫ [12]. Ȯ əɌɤɑɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɛɗɚɝɖɚɝɞɨ ɐɗɫ 

Ɏɧɣɔɝɗɑəɔɫ ɎɧɍɔɜɌɗɌɝɨ əɌ ɚɝəɚɎɌəɔɔ əɌɔɗɟɣ-

ɤɑɏɚ ɖɌɣɑɝɞɎɌ ɔɓɚɍɜɌɒɑəɔɕ (Ɏ ɛɚɐɌɎɗɫɪɥɑɘ 

ɍɚɗɨɤɔəɝɞɎɑ ɝɗɟɣɌɑɎ ð ɖɚɜɚəɌɗɨəɧɑ ɔɓɚɍɜɌɒɑ-

əɔɫ). Ȼɚɩɞɚɘɟ Ɏɧɣɔɝɗɑəɔɑ ɚɍɦɑɘɌ ɗɑɏɖɔɡ, ɚɝəɚ-

ɎɌəəɚɑ əɌ Ɏɧɐɑɗɑəɔɔ ɝɚɚɞɎɑɞɝɞɎɟɪɥɔɡ ɓɚə ɔə-

ɞɑɜɑɝɌ əɑ ɎɧɓɧɎɌɗɚ ɝɗɚɒəɚɝɞɑɕ, ɣɞɚ ɝɛɚɝɚɍ-

ɝɞɎɚɎɌɗɚ ɐɚɝɞɌɞɚɣəɚ Ɏɧɝɚɖɚɘɟ ɟɜɚɎəɪ ɝɚɏɗɌɝɚ-

ɎɌəəɚɝɞɔ ɓɌɖɗɪɣɑəɔɕ ɘɑɒɐɟ ɔɝɝɗɑɐɚɎɌɞɑɗɫɘɔ.  

Ȼɚɘɔɘɚ ɖɚɗɔɣɑɝɞɎɑəəɧɡ ɛɚɖɌɓɌɞɑɗɑɕ ȸȼȾ 

ɛɚɓɎɚɗɫɑɞ ɚɢɑəɔɞɨ ɡɔɘɔɣɑɝɖɔɕ ɔ ɝɞɜɟɖɞɟɜəɧɕ 

ɝɚɝɞɌɎ ɜɌɓɗɔɣəɧɡ ɞɖɌəɑɕ: ɗɑɏɖɔɑ ɛɗɚɐɌ əɌ ɜɌə-

əɔɡ ɝɜɚɖɌɡ ɍɑɜɑɘɑəəɚɝɞɔ ɔɘɑɪɞ ɘɑəɑɑ ɔəɞɑə-

ɝɔɎəɧɕ ɝɔɏəɌɗ əɌ Ⱦ2-Ȯȴ ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɛɚɓɐ-

əɔɘɔ ɝɜɚɖɌɘɔ ɏɑɝɞɌɢɔɔ (ɣɞɚ ɝɎɫɓɌəɚ ɝ Ɏɧɝɚɖɔɘ 

ɟɜɚɎəɑɘ ɒɔɐɖɚɝɞɔ Ɏ ɘɑɗɖɔɡ ɐɧɡɌɞɑɗɨəɧɡ ɛɟɞɫɡ 

ɔ ɌɗɨɎɑɚɗɌɡ, Ɏ ɞɚ Ɏɜɑɘɫ ɖɌɖ əɔɓɖɌɫ ɔəɞɑəɝɔɎ-

əɚɝɞɨ əɌ Ⱦ2-Ȯȴ ɝɎɫɓɌəɌ ɝ ɚɞɝɟɞɝɞɎɔɑɘ ɞɌɖɚɎɚɕ 

ɒɔɐɖɚɝɞɔ [13]). Ȭɍɝɚɗɪɞəɧɑ ɓəɌɣɑəɔɫ ɔəɞɑə-

ɝɔɎəɚɝɞɔ ɝɔɏəɌɗɌ ɚɞ ɗɑɏɖɔɡ ɛɗɚɐɌ əɑ ɔəɠɚɜɘɌ-

ɞɔɎəɧ. Ȼɚɩɞɚɘɟ əɑɚɍɡɚɐɔɘɚ ɔɝɛɚɗɨɓɚɎɌɞɨ ɜɑ-

ɠɑɜɑəɝəɟɪ ɝɞɜɟɖɞɟɜɟ, ɜɌɝɛɚɗɚɒɑəəɟɪ ɍɗɔɓɖɚ ɖ 

ɗɑɏɖɔɘ, ɐɚɝɞɌɞɚɣəɚ ɏɚɘɚɏɑəəɟɪ ɔ ɚɞəɚɝɔɞɑɗɨəɚ 

ɝɞɌɍɔɗɨəɟɪ ɛɚ ɔəɞɑəɝɔɎəɚɝɞɔ Ɏ ɞɑɣɑəɔɑ ɍɑɜɑ-

ɘɑəəɚɝɞɔ. ɉɞɔɘ ɖɜɔɞɑɜɔɫɘ, əɌ əɌɤ Ɏɓɏɗɫɐ, ɍɚ-

ɗɑɑ ɝɚɚɞɎɑɞɝɞɎɟɑɞ ɛɑɣɑəɨ ɛɗɚɐɌ (əɑɝɘɚɞɜɫ əɌ ɞɚ, 

ɣɞɚ ɑɑ ɔəɞɑəɝɔɎəɚɝɞɨ əɑɝɖɚɗɨɖɚ ɘɑəɫɑɞɝɫ Ɏ ɞɑ-

ɣɑəɔɑ ɍɑɜɑɘɑəəɚɝɞɔ). ȾɥɌɞɑɗɨəɚɑ Ɏɧɐɑɗɑəɔɑ əɑ 

ɘɑəɑɑ ɣɑɞɧɜɑɡ əɌɔɍɚɗɑɑ ɏɚɘɚɏɑəəɧɡ ɓɚə ɔəɞɑ-

ɜɑɝɌ əɌ ɟɜɚɎəɑ ɗɑɏɖɔɡ ɔ ɛɑɣɑəɔ (əɑ ɎɖɗɪɣɌɫ ɝɚ-

ɝɟɐɔɝɞɧɑ ɝɞɜɟɖɞɟɜɧ ɔ ɍɜɚəɡɔ) ɛɚɓɎɚɗɔɗɚ ɛɚɗɟ-

ɣɔɞɨ Ɏɧɝɚɖɔɑ ɓəɌɣɑəɔɫ ICC ɛɜɔ ɌəɌɗɔɓɑ ɛɚɖɌ-

ɓɌɞɑɗɑɕ ɔəɞɑəɝɔɎəɚɝɞɔ ȸȼ-ɝɔɏəɌɗɌ 

(ȴȽȻȷ/ȴȽȻ) Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɏɑɝɞɌɢɔɚəəɚɏɚ 

ɎɚɓɜɌɝɞɌ.  

Ȼɚɗɟɣɑəəɧɑ əɌɘɔ ɐɌəəɧɑ ɚɍ ȴȽȻȷ/ȴȽȻ ɔ 

ɚɍɦɑɘɑ ɗɑɏɖɔɡ əɑɝɖɚɗɨɖɚ ɚɞɗɔɣɌɪɞɝɫ ɚɞ ɝɚɚɞ-

ɎɑɞɝɞɎɟɪɥɔɡ ɛɚɖɌɓɌɞɑɗɑɕ ɓɌɜɟɍɑɒəɧɡ ɔɝɝɗɑɐɚ-

ɎɌɞɑɗɑɕ. ȭɚɗɑɑ ɞɚɏɚ, ɐɌəəɧɑ ɛɚɖɌɓɌɞɑɗɔ ɞɌɖɒɑ 

ɚɞɗɔɣɌɪɞɝɫ ɟ ɜɌɓɗɔɣəɧɡ ɌɎɞɚɜɚɎ. Ƚ ɚɐəɚɕ ɝɞɚ-

ɜɚəɧ, ɩɞɚ ɘɚɒɑɞ ɍɧɞɨ ɝɎɫɓɌəɚ ɝ ɜɌɓɗɔɣəɧɘɔ 

ɘɑɞɚɐɔɖɌɘɔ Ɏɧɣɔɝɗɑəɔɫ ɚɍɦɑɘɚɎ ɔ ȴȽ ɔ ɝ ɜɌɓ-

ɗɔɣɔɫɘɔ Ɏ ɎɧɍɚɜɖɌɡ ɛɚ ɝɜɚɖɌɘ ɍɑɜɑɘɑəəɚɝɞɔ, ɝ 

ɐɜɟɏɚɕ ɝɞɚɜɚəɧ ð ɝ ɎɌɜɔɌɍɑɗɨəɚɝɞɨɪ əɚɜɘɔɜɚ-

ɎɌəəɧɡ ɛɚɖɌɓɌɞɑɗɑɕ Ɏ III ɞɜɔɘɑɝɞɜɑ ɍɑɜɑɘɑəəɚ-

ɝɞɔ [7, 12, 14].  

ȮɧɎɚɐɧ. 

ȶɚɗɔɣɑɝɞɎɑəəɧɑ ɛɚɖɌɓɌɞɑɗɔ ɓɜɑɗɚɝɞɔ ɗɑɏ-

ɖɔɡ ɛɗɚɐɌ ɎɚɝɞɜɑɍɚɎɌəɧ Ɏ ɖɌɣɑɝɞɎɑ ɝɞɌəɐɌɜɞɚɎ 

ɛɜɔ ɛɜɚɏəɚɓɔɜɚɎɌəɔɔ ɜɔɝɖɚɎ ɗɑɏɚɣəɚɕ ɏɔɛɚɛɗɌ-

ɓɔɔ ɔ ɖɗɔəɔɣɑɝɖɔɡ ɔɝɡɚɐɚɎ ɛɜɔ ɞɌɖɔɡ ɝɚɝɞɚɫ-

əɔɫɡ, ɖɌɖ ɎɜɚɒɐɑəəɌɫ ɐɔɌɠɜɌɏɘɌɗɨəɌɫ ɏɜɧɒɌ 

ɔɗɔ ɍɜɚəɡɚɗɑɏɚɣəɧɑ ɛɚɜɚɖɔ ɜɌɓɎɔɞɔɫ. Ȼɚɗɟɣɑə-

əɧɑ ɐɌəəɧɑ ɐɑɘɚəɝɞɜɔɜɟɪɞ Ɏɧɝɚɖɟɪ ɖɚɜɜɑɗɫ-

ɢɔɪ ɘɑɒɐɟ ɏɑɝɞɌɢɔɚəəɧɘ ɎɚɓɜɌɝɞɚɘ, ɚɍɦɑɘɚɘ 

ɗɑɏɖɔɡ ɔ ȴȽȻȷ/ȴȽȻ ɛɗɚɐɌ, Ɍ ɞɌɖɒɑ ɐɚɝɞɚɎɑɜ-

əɧɑ ɜɌɓɗɔɣɔɫ ɝɚɚɞɎɑɞɝɞɎɟɪɥɔɡ ɛɚɖɌɓɌɞɑɗɑɕ 

ɝɜɑɐɔ ɛɗɚɐɚɎ ɝ əɑɔɓɘɑəɑəəɧɘɔ ɗɑɏɖɔɘɔ ɔ ɝ ɗɑ-

ɏɚɣəɚɕ ɏɔɛɚɛɗɌɓɔɑɕ, ɣɞɚ ɐɑɗɌɑɞ ɩɞɔ ɘɑɞɚɐɧ ɛɚ-

ɗɑɓəɧɘ ɔəɝɞɜɟɘɑəɞɚɘ Ɏ ɚɛɜɑɐɑɗɑəɔɔ ɝɞɑɛɑəɔ 

ɓɜɑɗɚɝɞɔ ɗɑɏɖɔɡ. ȺɛɔɝɌəəɌɫ ɜɌəɑɑ ɘɑɞɚɐɔɖɌ 

Ɏɧɣɔɝɗɑəɔɫ ɔəɞɑɜɑɝɟɑɘɧɡ ɛɚɖɌɓɌɞɑɗɑɕ ɝɛɚɝɚɍ-

ɝɞɎɟɑɞ ɐɚɝɞɌɞɚɣəɚ Ɏɧɝɚɖɚɘɟ ɟɜɚɎəɪ ɝɚɏɗɌɝɚ-

ɎɌəəɚɝɞɔ ɓɌɖɗɪɣɑəɔɕ ɜɌɓɗɔɣəɧɡ ɔɝɝɗɑɐɚɎɌɞɑ-

ɗɑɕ. Ȼɜɔ ɩɞɚɘ ɚɞɝɟɞɝɞɎɔɑ ɚɍɥɑɛɜɔəɫɞɧɡ ɝɞɌə-

ɐɌɜɞɔɓɔɜɚɎɌəəɧɡ ɖɜɔɞɑɜɔɑɎ ɚɢɑəɖɔ əɚɜɘɌɗɨ-

əɚɏɚ ɜɌɓɎɔɞɔɫ ɗɑɏɖɔɡ ɛɗɚɐɌ ɛɚ ɐɌəəɧɘ ȸȼȾ əɑ-

ɝɖɚɗɨɖɚ ɓɌɞɜɟɐəɫɑɞ ɔɡ ɛɜɔɘɑəɑəɔɑ Ɏ ɛɜɚɏəɚɓɔ-

ɜɚɎɌəɔɔ ɔɝɡɚɐɚɎ ɛɜɔ ɏɔɛɚɛɗɌɓɔɔ ɗɑɏɖɔɡ. ȸɧ 

ɝɣɔɞɌɑɘ ɢɑɗɑɝɚɚɍɜɌɓəɧɘ ɛɜɚɎɑɐɑəɔɑ ɐɌɗɨəɑɕ-

ɤɔɡ ɔɝɝɗɑɐɚɎɌəɔɕ ɝ ɍɚɗɨɤɔɘ ɖɚɗɔɣɑɝɞɎɚɘ ɛɗɚ-

ɐɚɎ ɜɌɓɗɔɣəɧɡ ɝɜɚɖɚɎ ɍɑɜɑɘɑəəɚɝɞɔ, əɌɛɜɌɎ-

ɗɑəəɧɡ əɌ ɚɛɜɑɐɑɗɑəɔɑ ɝɞɑɛɑəɔ ɓɜɑɗɚɝɞɔ ɗɑɏɖɔɡ 

ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ əɑ ɞɚɗɨɖɚ ɚɍɦɑɘɌ ɔ ɔəɞɑəɝɔɎ-

əɚɝɞɔ ȸȼ-ɝɔɏəɌɗɌ, əɚ ɔ ɔəɧɡ ɛɚɖɌɓɌɞɑɗɑɕ, 

ɎɖɗɪɣɌɫ ɐɔɠɠɟɓɔɚəəɚ-ɎɓɎɑɤɑəəɧɑ ɔɓɚɍɜɌɒɑ-

əɔɫ. ȶɜɚɘɑ ɞɚɏɚ, ɐɗɫ ɍɚɗɑɑ ɞɚɣəɚɕ ɚɢɑəɖɔ ɝɞɑ-

ɛɑəɔ ɏɔɛɚɛɗɌɓɔɔ ɗɑɏɖɔɡ ɔ ɛɜɚɏəɚɓɔɜɚɎɌəɔɔ ɔɝ-

ɡɚɐɚɎ ɍɑɜɑɘɑəəɚɝɞɔ əɑɚɍɡɚɐɔɘɌ ɝɞɌəɐɌɜɞɔɓɌ-

ɢɔɫ ɛɜɑəɌɞɌɗɨəɧɡ ɘɑɞɚɐɚɎ ɚɢɑəɖɔ ɓɜɑɗɚɝɞɔ 

ɗɑɏɖɔɡ ɝ Ɏɧɣɔɝɗɑəɔɑɘ ɛɚɜɚɏɚɎɧɡ ɓəɌɣɑəɔɕ. 

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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ȴȽȽȷȱȰȺȮȬȹȴɋ ȷȱȯȶȴɁ 

 

ȳɚɗɚɞəɔɢɖɌɫ Ȯ.Ȼ., ȾɔɤɖɚɎ Ȭ.Ȯ., ȬɏɌɠɚəɚɎ Ȭ.Ⱥ., ȽɞɜɌɡ ȷ.Ȯ. ȬɘɚɝɚɎɌ Ⱥ.Ȯ. 

 
ɛɌɞɚɏɑəɑɓɑ ɜɌɓɎɔɞɔɫ ɓɌɍɚɗɑɎɌəɔɕ ɗɑɏɖɔɡ ɜɌɝɝɞɜɚɕɝɞɎɌ ɘɔɖɜɚɢɔɜɖɟɗɫɢɔɔ ɔɏ-

ɜɌɪɞ ɎɌɒəɟɪ ɜɚɗɨ, ɚɛɜɑɐɑɗɫɫ ɖɗɔəɔɣɑɝɖɚɑ ɞɑɣɑəɔɑ ɔ ɛɜɚɏɜɑɝɝɔɜɚɎɌəɔɑ ɛɌɞɚ-

ɗɚɏɔɣɑɝɖɚɏɚ ɛɜɚɢɑɝɝɌ, ɛɚɩɞɚɘɟ ɐɑɞɌɗɨəɧɕ ɌəɌɗɔɓ ɔ ɖɚɗɔɣɑɝɞɎɑəəɚɑ ɚɛɜɑɐɑɗɑ-

əɔɑ əɌɜɟɤɑəɔɕ ɖɜɚɎɚɞɚɖɌ ɫɎɗɫɪɞɝɫ ɎɌɒəɧɘ ɔəɝɞɜɟɘɑəɞɚɘ ɔəɞɜɌɎɔɐɑəɔɫ. 

ɂɑɗɨ. ȽɚɓɐɌɞɨ ɘɑɞɚɐɔɖɟ ɖɚɗɔɣɑɝɞɎɑəəɚɏɚ ɚɛɜɑɐɑɗɑəɔɫ əɌɜɟɤɑəɔɕ ɘɔɖɜɚɢɔɜɖɟ-

ɗɫɢɔɔ Ɏ ɗɑɏɖɔɡ, ɜɌɝɣɑɞɌ ɐɑɠɔɢɔɞɌ ɛɑɜɠɟɓɔɔ ɔ ɚɢɑəɖɔ ɔɓɘɑəɑəɔɕ ɛɜɔ ɐɔəɌɘɔɣɑɝɖɚɘ 

əɌɍɗɪɐɑəɔɔ ɍɚɗɨəɧɡ ɛɜɔ ɛɜɚɎɑɐɑəɔɔ ɜɌɐɔɚəɟɖɗɔɐəɧɡ ɘɑɞɚɐɚɎ ɔɝɝɗɑɐɚɎɌəɔɫ (ɛɑɜɠɟ-

ɓɔɚəəɌɫ ɝɢɔəɞɔɏɜɌɠɔɫ ɔ ȺɀɉȶȾ).   

ȸɌɞɑɜɔɌɗ ɔ ɘɑɞɚɐɧ. ȻɜɚɎɑɐɑə ɖɚɗɔɣɑɝɞɎɑəəɧɕ ɜɌɝɣɑɞ əɌɖɚɛɗɑəɔɫ ȼɀȻ Ɏ ɗɑɏ-

ɖɔɡ ɟ  22 ɛɜɌɖɞɔɣɑɝɖɔ ɓɐɚɜɚɎɧɡ ɗɔɢ, ɟ 117 ɛɌɢɔɑəɞɚɎ ɝ ɁȺȭȷ 1-4 ɝɞɌɐɔɔ (GOLD 2017),  

ɟ  16 ɛɌɢɔɑəɞɚɎ ɝ ɏɔɝɞɔɚɢɔɞɚɓɚɘ Ɂ, ɟ 11 ɛɌɢɔɑəɞɚɎ ɝ ɗɔɘɠɚɌəɏɔɚɗɑɕɚɘɔɚɘɌɞɚɓɚɘ, 12 

ɛɌɢɔɑəɞɚɎ ɝ ɛəɑɎɘɚəɔɑɕ, 8 ɛɌɢɔɑəɞɚɎ ɝ əɚɎɚɚɍɜɌɓɚɎɌəɔɫɘɔ ɔ 10 ɛɌɢɔɑəɞɚɎ ɝ ɐɜɟɏɔɘɔ 

ɓɌɍɚɗɑɎɌəɔɫɘɔ ɗɑɏɖɔɡ. Ȯ ɖɌɣɑɝɞɎɑ ɛɜɔɘɑɜɚɎ Ɏ ɜɌɍɚɞɑ ɛɜɑɐɝɞɌɎɗɑəɧ ɔɝɝɗɑɐɚɎɌəɔɫ ɟ 

ɍɚɗɨəɧɡ ɏɔɝɞɔɚɢɔɞɚɓɚɘ Ɂ, ɜɌɖɚɘ ɗɑɏɖɚɏɚ ɔ ɛəɑɎɘɚəɔɑɕ. ȺɢɑəɔɎɌɗɔɝɨ ɜɑɓɟɗɨɞɌɞɧ ȸȽȶȾ 

ɝ ɛɜɔɘɑəɑəɔɑɘ ɘɑɞɚɐɔɖ ɎɧɝɚɖɚɜɌɓɜɑɤɌɪɥɑɕ ɔ ɠɟəɖɢɔɚəɌɗɨəɚɕ ȶȾ, Ɍ ɞɌɖɒɑ ɔɓɘɑəɑ-

əɔɫ ɘɔɖɜɚɢɔɜɖɟɗɫɢɔɔ Ɏ ɗɑɏɖɔɡ, ɛɜɔ ɛɜɚɎɑɐɑəɔɔ ɔɝɝɗɑɐɚɎɌəɔɕ əɌ ɐɎɟɡɐɑɞɑɖɞɚɜəɚɕ 

ɏɌɘɘɌ-ɖɌɘɑɜɑ Philips Forte 2005 (USA).  ȶɚɗɔɣɑɝɞɎɑəəɧɕ ɜɌɝɣɑɞ ɔɓɘɑəɑəɔɕ ɛɑɜɠɟɓɔɔ 

ɛɜɚɎɚɐɔɗɔ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɜɌɓɜɌɍɚɞɌəəɚɕ ɖɚɘɛɨɪɞɑɜəɚɕ ɛɜɚɏɜɌɘɘɧ 

LungScin tAnalyser.  

ȼɑɓɟɗɨɞɌɞɧ. ȮɧɫɎɗɑəɧ ɔ ɖɚɗɔɣɑɝɞɎɑəəɚ ɜɌɝɝɣɔɞɌəɧ Ɏ ɌɎɞɚɘɌɞɔɣɑɝɖɚɘ ɜɑɒɔɘɑ 

ɔɓɘɑəɑəɔɫ ɘɔɖɜɚɢɔɜɖɟɗɫɢɔɔ ɟ ɍɚɗɨəɧɡ ɝ ɓɌɍɚɗɑɎɌəɔɫɘɔ ɗɑɏɖɔɡ ɐɚ ɔ ɛɚɝɗɑ ɚɛɑɜɌɞɔɎ-

əɧɡ ɎɘɑɤɌɞɑɗɨɝɞɎ ɔ ɛɚɝɗɑ ɞɑɜɌɛɑɎɞɔɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ.  

ȮɧɎɚɐɧ. ȼɌɓɜɌɍɚɞɌəəɌɫ ɘɑɞɚɐɔɖɌ ɌɎɞɚɘɌɞɔɣɑɝɖɚɕ ɚɍɜɌɍɚɞɖɔ ɜɑɓɟɗɨɞɌɞɚɎ ɜɌ-

ɐɔɚɗɚɏɔɣɑɝɖɔɡ ɔɝɝɗɑɐɚɎɌəɔɕ ɗɑɏɖɔɡ  Ɏ ɝɜɌɎəɑəɔɔ ɝ əɚɜɘɚɕ ɫɎɗɫɑɞɝɫ ɚɛɞɔɘɌɗɨəɚɕ ɐɗɫ 

ɢɑɗɚɏɚ ɜɫɐɌ ɓɌɍɚɗɑɎɌəɔɕ. ȻɚɓɎɚɗɫɑɞ ɖɚɗɔɣɑɝɞɎɑəəɚ ɚɢɑəɔɞɨ əɌɜɟɤɑəɔɫ ɘɔɖɜɚɢɔɜɖɟɗɫ-

ɢɔɔ ɔ ɜɌɝɝɣɔɞɌɞɨ ɐɑɠɔɢɔɞ ɛɑɜɠɟɓɔɔ, ɣɞɚ əɑɚɍɡɚɐɔɘɚ ɛɜɔ ɚɢɑəɖɑ ɞɫɒɑɝɞɔ, ɐɔəɌɘɔɖɔ 

ɛɌɞɚɗɚɏɔɣɑɝɖɚɏɚ ɛɜɚɢɑɝɝɌ ɔ ɩɠɠɑɖɞɔɎəɚɝɞɔ ɛɜɚɎɚɐɔɘɚɕ ɞɑɜɌɛɔɔ. 
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icrocirculation disorders play an important role in the pathogenesis of the d e-

velopment of lung diseases, determinin g the clinical course and progression of 

the path ological process, so a detailed analysis and quantification of blood flow 

diso rders are an important tool for intravision.  

Purpose.  To create method for quantitative determination of impaired microcircul a-

tio n in the lungs, calculation of perfusion deficiency and assessment of changes in the d y-

namic o bservation of patients during radionuclide techniques (perfusion scintigraphy and 
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SPECT). 

Material and methods.  A quantitative calculation of the accumulation of radi o-

pharmaceut icals in the lungs was carried out in 22 healthy patients, in 117 patients with 

stage 1 -4 COPD (GOLD 2017), in 16 patients with histiocytosis X, in 11 patients with ly m-

phocytosis, in 12 patients with pneumonia, in 8 patients with lung tumors  and in 10 p a-

tients with other lung diseases. As examples, the study presents cases in patients with hi s-

tiocytosis X, lung cancer and pneumonia. In the study, the results of MSCT were evaluated 

using high -resolution and functional CT techniques, and change s in the microcirculation in 

the lungs were evaluated when conducting research on a two -detector gamma camera 

Philips Forte 2005 (USA). A quantitative calculation of perfusion changes was performed u s-

ing the deve loped LungScintAnalyser computer program.  

Results.  The study identified and quantified in the automatic mode changes in m i-

crocircul ation in patients with lung diseases before and after surgical interventions, as well 

as after therapeutic treatment.  

Conclusion.  The developed technique of automatic pr ocessing of results of radiolog i-

cal lungs studies in comparison with the normal lungs is optimal for a variety of diseases. It 

allows to quantify microcirculation disorders and calculate the perfusion deficit, which is 

necessary when assessing the severity , dynamics of the pathological process and the effe c-

tiveness of the therapy.  
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ɛɌɞɚɏɑəɑɓɑ ɜɌɓɎɔɞɔɫ ɓɌɍɚɗɑɎɌəɔɕ ɗɑɏ-

ɖɔɡ ɜɌɝɝɞɜɚɕɝɞɎɌ ɘɔɖɜɚɢɔɜɖɟɗɫɢɔɔ 

ɔɏɜɌɪɞ ɎɌɒəɟɪ, Ɍ Ɏɚ ɘəɚɏɔɡ ɝɗɟɣɌɫɡ 

ɔ ɜɑɤɌɪɥɟɪ ɜɚɗɨ, ɚɛɜɑɐɑɗɫɫ Ɏ ɓəɌ-

ɣɔɞɑɗɨəɚɕ ɘɑɜɑ ɖɗɔəɔɣɑɝɖɚɑ ɞɑɣɑəɔɑ 

ɔ ɛɜɚɏɜɑɝɝɔɜɚɎɌəɔɑ ɛɌɞɚɗɚɏɔɣɑɝɖɚɏɚ ɛɜɚɢɑɝɝɌ. 

ȸɔɖɜɚɢɔɜɖɟɗɫɞɚɜəɚɑ ɓɎɑəɚ ɝɑɜɐɑɣəɚ-

ɝɚɝɟɐɔɝɞɚɕ ɝɔɝɞɑɘɧ ɛɜɔəɔɘɌɑɞ "ɛɑɜɎɧɕ ɟɐɌɜ", 

ɛɜɑɞɑɜɛɑɎɌɫ ɔɓɘɑəɑəɔɫ ɑɥɑ ɐɚ ɛɚɫɎɗɑəɔɫ ɘɚɜ-

ɠɚɗɚɏɔɣɑɝɖɔɡ ɛɜɔɓəɌɖɚɎ ɓɌɍɚɗɑɎɌəɔɫ [1]. Ȯ 

əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ ɐɗɫ ɎɧɫɎɗɑəɔɫ əɌɜɟɤɑəɔɕ 

ɘɔɖɜɚɢɔɜɖɟɗɫɢɔɔ Ɏ ɗɑɏɖɔɡ ɛɜɔɘɑəɫɪɞɝɫ ɛɑɜ-

ɠɟɓɔɚəəɌɫ ɝɢɔəɞɔɏɜɌɠɔɫ,  ɚɐəɚɠɚɞɚəəɌɫ  

ɩɘɔɝɝɔɚəəɌɫ ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ ɝ ɔɝ-

ɛɚɗɨɓɚɎɌəɔɑɘ ȸȬȬ Ⱦɝ-99ɘ ɔ Ɏɑəɞɔɗɫɢɔɚəəɚ-

ɛɑɜɠɟɓɔɚəəɌɫ ɝɢɔəɞɔɏɜɌɠɔɫ ɝ Xe-133 (ɔɝɛɚɗɨ-

ɓɟɑɞɝɫ Ɏ ɚɏɜɌəɔɣɑəəɚɘ ɖɚɗɔɣɑɝɞɎɑ ɔɓɚɞɚɛəɧɡ 

ɗɌɍɚɜɌɞɚɜɔɕ). Ȼɜɔ ɌəɌɗɔɓɑ  ɜɑɓɟɗɨɞɌɞɚɎ ɛɑɜɠɟ-

ɓɔɚəəɚɕ ɝɢɔəɞɔɏɜɌɠɔɔ ɛɜɔɘɑəɫɑɞɝɫ ɌɎɞɚɘɌɞɔ-

ɣɑɝɖɔɕ ɝɛɚɝɚɍ ɚɍɜɌɍɚɞɖɔ ɔəɠɚɜɘɌɢɔɔ ɝɢɔəɞɔ-

ɏɜɌɠɔɣɑɝɖɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ, ɚɝəɚɎɌəəɧɕ əɌ 

ɜɌɝɣɑɞɑ ɛɑɜɑɜɌɝɛɜɑɐɑɗɑəɔɫ ɜɑɏɔɚəɌɜəɚɕ ɛɑɜ-

ɠɟɓɔɔ ɛɚ ɓɚəɌɘ ɗɑɏɖɔɡ, ɚɐəɌɖɚ, ɖɌɖ ɟ ɝɌɘɚɏɚ 

ɘɑɞɚɐɌ ɔɝɝɗɑɐɚɎɌəɔɫ, ɞɌɖ ɔ ɛɜɔ ɚɍɜɌɍɚɞɖɑ ɑɏɚ 

ɜɑɓɟɗɨɞɌɞɚɎ ɔɘɑɪɞɝɫ əɑɐɚɝɞɌɞɖɔ, ɞɌɖɔɑ ɖɌɖ: 

əɑɎɚɓɘɚɒəɚɝɞɨ ɛɚɗɟɣɑəɔɫ əɌ ɝɢɔəɞɔɏɜɌɘɘɌɡ 

ɔɓɚɍɜɌɒɑəɔɫ ɘəɚɒɑɝɞɎɑəəɧɡ ɌɖɝɔɌɗɨəɧɡ, ɖɚ-

ɜɚəɌɜəɧɡ, ɝɌɏɔɞɞɌɗɨəɧɡ ɜɑɖɚəɝɞɜɟɖɢɔɕ; Ɏɧ-

ɛɚɗəɑəɔɫ ɚɍɦɑɘəɚɕ 3-ɡ ɛɗɚɝɖɚɝɞəɚɕ ɜɑɖɚə-

ɝɞɜɟɖɢɔɔ, Ɍ ɛɜɔ ɚɍɜɌɍɚɞɖɑ ɜɑɓɟɗɨɞɌɞɚɎ ɛɑɜɠɟ-

ɓɔɚəəɚɕ ɝɢɔəɞɔɏɜɌɠɔɔ ɛɚ ɓɚəɌɘ ɗɑɏɖɔɡ  ɝɟɘ-

ɘɌɜəɧɕ ɛɜɚɢɑəɞ ɛɑɜɠɟɓɔɔ əɌ ɚɍɌ ɗɑɏɖɔɡ ɎɝɑɏɐɌ 

ɝɚɝɞɌɎɗɫɑɞ 100%, əɑɓɌɎɔɝɔɘɚ ɚɞ  ɎɧɫɎɗɑəəɧɡ 

ɔɓɘɑəɑəɔɕ ɘɔɖɜɚɢɔɜɖɟɗɫɢɔɔ ɟ ɍɚɗɨəɧɡ ɝ ɍɜɚə-

ɡɚɗɑɏɚɣəɚɕ ɛɌɞɚɗɚɏɔɑɕ; əɑɞ Ɏɚɓɘɚɒəɚɝɞɔ ɖɚɗɔ-

ɣɑɝɞɎɑəəɚɏɚ ɜɌɝɣɑɞɌ ɐɑɠɔɢɔɞɌ ɛɑɜɠɟɓɔɔ ɛɚ 

ɖɌɒɐɚɘɟ ɗɑɏɖɚɘɟ, ɚɞɐɑɗɨəɚ ɛɚ ɝɑɏɘɑəɞɌɘ ɔɗɔ 

ɓɚəɌɘ  ɔ  əɑɞ Ɏɚɓɘɚɒəɚɝɞɔ ɖɚɗɔɣɑɝɞɎɑəəɚɕ 

ɚɢɑəɖɔ ɔɓɘɑəɑəɔɕ ɘɔɖɜɚɢɔɜɖɟɗɫɢɔɔ Ɏ ɗɑɏɖɔɡ 

ɛɜɔ ɔɝɝɗɑɐɚɎɌəɔɫɡ Ɏ ɐɔəɌɘɔɖɑ, ɣɞɚ əɑ ɐɌɑɞ 

ɛɚɗəɚɕ ɔəɠɚɜɘɌɢɔɔ ɛɚ ɞɜɑɘ ɚɝəɚɎəɧɘ ɝɚɝɞɌɎ-

ɗɫɪɥɔɘ ɔɓɘɑəɑəɔɫ ɖɜɚɎɚɚɍɜɌɥɑəɔɫ: ɚɍɤɔɜəɚ-

ɝɞɔ, ɞɚɣəɚɕ ɗɚɖɌɗɔɓɌɢɔɔ əɌɜɟɤɑəɔɕ ɔ ɏɑɘɚɐɔ-

əɌɘɔɣɑɝɖɚɘ ɝɚɝɞɚɫəɔɔ ɗɑɏɖɔɡ ɍɚɗɨəɚɏɚ [2]. 

Ȼɜɔɘɑəɑəɔɑ ɚɐəɚɠɚɞɚəəɚɕ ɩɘɔɝɝɔɚəəɚɕ ɖɚɘ-

ɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ (ȺɀɉȶȾ) ɓəɌɣɔɞɑɗɨəɚ 

ɟɎɑɗɔɣɔɎɌɑɞ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɑ Ɏɚɓɘɚɒəɚɝɞɔ ɘɑ-

ɞɚɐɌ ɔ ɛɚɓɎɚɗɫɑɞ ɚɢɑəɔɞɨ ɛɑɜɠɟɓɔɚəəɟɪ ɠɟəɖ-

ɢɔɪ ɓɌ ɝɣɑɞ ɛɚɝɗɚɕəɚɏɚ ɝɖɌəɔɜɚɎɌəɔɫ  ɗɑɏɖɔɡ, 

ɚɐəɌɖɚ ɛɜɔ ɚɍɜɌɍɚɞɖɑ ɛɚɗɟɣɑəəɧɡ ɜɑɓɟɗɨɞɌɞɚɎ 

ɘɧ ɘɚɒɑɘ ɞɚɗɨɖɚ ɎɔɓɟɌɗɨəɚ ɚɢɑəɔɞɨ ɛɑɜɠɟɓɔ-

ɚəəɟɪ ɠɟəɖɢɔɪ [3].  

ȻɜɔɘɑəɫɑɘɌɫ ɘɑɞɚɐɔɖɌ ɛɚɐɝɣɑɞɌ ɖɚɗɔɣɑ-

ɝɞɎɌ ɔɘɛɟɗɨɝɚɎ Ɏ Ɏɧɐɑɗɑəəɚɕ ɓɚəɑ ɔəɞɑɜɑɝɌ  

ɗɚɖɌɗɨəɚ ɛɚɜɌɒɑəəɚɏɚ ɝɑɏɘɑəɞɌ ɔ ɝɜɌɎəɑəɔɑɘ 

ɛɚɗɟɣɑəəɧɡ ɛɚɖɌɓɌɞɑɗɑɕ  ɝɚ ɓəɌɣɑəɔɫɘɔ  ɌəɌɗɚ- 

Ȯ 



   RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY  

 

  | www.rejr.ru | REJR. 2019; 9 (2):98-106       DOI:10.21569/2222-7415-2019-9-2-98-106            ʉʪʨʘʥʠʮʘ  100 
  

 

ɏɔɣəɚɏɚ ɝɑɏɘɑəɞɌ ɛɜɚɞɔɎɚɛɚɗɚɒəɚɏɚ ɗɑɏɖɚɏɚ,  

ɔɗɔ  ɍɗɔɓɗɑɒɌɥɑɏɚ ɝɑɏɘɑəɞɌ ɔɘɑɑɞ ɝɟɥɑɝɞɎɑə-

əɧɑ əɑɐɚɝɞɌɞɖɔ, ɞɌɖ ɖɌɖ əɌɖɚɛɗɑəɔɑ ɛɜɑɛɌɜɌɞɌ 

Ɏ ɩɞɔɡ ɓɚəɌɡ ɐɚɗɒəɚ ɍɧɞɨ ɝɚɎɑɜɤɑəəɚ Ɏ əɚɜɘɑ 

(ɛɜɔəɫɞɚɑ ɓɌ 1), ɣɞɚ əɑ ɝɚɚɞɎɑɞɝɞɎɟɑɞ ɐɑɕɝɞɎɔ-

ɞɑɗɨəɚɝɞɔ, ɞɌɖ ɖɌɖ ɟ ɍɚɗɨɤɔəɝɞɎɌ ɛɌɢɔɑəɞɚɎ 

ɔɘɑɑɞ ɘɑɝɞɚ ɐɔɠɠɟɓəɚ ɔɓɘɑəɑəəɧɕ ɡɌɜɌɖɞɑɜ 

ɛɚɜɌɒɑəɔɫ ɗɑɏɚɣəɚɕ ɞɖɌəɔ ɔ əɌɜɟɤɑəɔɫ ɘɔɖ-

ɜɚɢɔɜɖɟɗɫɢɔɔ ɘɚɏɟɞ ɓɌɡɎɌɞɧɎɌɞɨ Ɏɑɝɨ ɚɍɦɑɘ 

ɗɑɏɖɔɡ, ɔ ɝɞɌəɚɎɔɞɝɫ  əɑɎɚɓɘɚɒəɧɘ ɝɜɌɎəɑəɔɑ 

əɌɖɚɛɗɑəɔɫ ɛɜɑɛɌɜɌɞɌ Ɏ ɐɎɟɡ ɜɌɎəɚɢɑəəɧɡ ɑɏɚ 

ɟɣɌɝɞɖɌɡ [4]. ȽɜɌɎəɔɎɌɞɨ ɒɑ əɌɖɚɛɗɑəɔɑ ɛɜɑɛɌ-

ɜɌɞɌ Ɏ ɜɌɓəɧɡ ɓɚəɌɡ ɚɐəɚɏɚ ɗɑɏɖɚɏɚ (Ɏɑɜɡəɑɑ, 

ɝɜɑɐəɑɑ, əɔɒəɑɑ) ɞɌɖɒɑ ɫɎɗɫɑɞɝɫ əɑ ɛɜɌɎɚɘɑɜ-

əɧɘ, ɟɣɔɞɧɎɌɫ ɜɌɓəɔɢɟ əɌɖɚɛɗɑəɔɫ ɛɜɑɛɌɜɌɞɌ 

ɚɞ Ɏɑɜɡɟɤɑɖ ɖ ɚɝəɚɎɌəɔɪ ɗɑɏɖɚɏɚ (ɓɚəɧ ȮɑɝɞɌ).  

ɂɑɗɨ.  

ȽɚɓɐɌɞɨ ɘɑɞɚɐɔɖɟ ɖɚɗɔɣɑɝɞɎɑəəɚɏɚ ɚɛɜɑ- 

 

ɐɑɗɑəɔɫ əɌɜɟɤɑəɔɕ ɘɔɖɜɚɢɔɜɖɟɗɫɢɔɔ Ɏ ɗɑɏɖɔɡ, 

ɜɌɝɣɑɞɌ ɐɑɠɔɢɔɞɌ ɛɑɜɠɟɓɔɔ ɔ ɚɢɑəɖɔ ɔɓɘɑəɑ-

əɔɕ ɛɜɔ ɐɔəɌɘɔɣɑɝɖɚɘ əɌɍɗɪɐɑəɔɔ ɍɚɗɨəɧɡ 

ɛɜɔ ɛɜɚɎɑɐɑəɔɔ ɜɌɐɔɚəɟɖɗɔɐəɧɡ ɘɑɞɚɐɚɎ ɔɝ-

ɝɗɑɐɚɎɌəɔɫ (ɛɑɜɠɟɓɔɚəəɌɫ ɝɢɔəɞɔɏɜɌɠɔɫ ɔ 

ȺɀɉȶȾ).   

ȸɌɞɑɜɔɌɗ ɔ ɘɑɞɚɐɧ.  

Ȼɜɔ ɜɌɓɜɌɍɚɞɖɑ ɘɑɞɚɐɔɖɔ ɖɚɗɔɣɑɝɞɎɑəəɚ-

ɏɚ ɜɌɝɣɬɞɌ ɔɓɘɑəɑəɔɕ ɘɔɖɜɚɢɔɜɖɟɗɫɢɔɔ ɍɧɗ 

ɛɜɚɎɑɐɑəɧ ɔɝɝɗɑɐɚɎɌəɔɫ ɗɑɏɖɔɡ ɟ 22 ɛɜɌɖɞɔɣɑ-

ɝɖɔ ɓɐɚɜɚɎɧɡ ɗɔɢ, ɟ 117 ɛɌɢɔɑəɞɚɎ ɝ ɁȺȭȷ 1-4 

ɝɞɌɐɔɔ (GOLD 2017),  ɟ  16 ɛɌɢɔɑəɞɚɎ ɝ ɏɔɝɞɔɚ-

ɢɔɞɚɓɚɘ Ɂ, ɟ 11 ɛɌɢɔɑəɞɚɎ ɝ ɗɔɘɠɚɌəɏɔɚɗɑɕɚ-

ɘɔɚɘɌɞɚɓɚɘ, 12 ɛɌɢɔɑəɞɚɎ ɝ ɛəɑɎɘɚəɔɑɕ, 8 ɛɌ-

ɢɔɑəɞɚɎ ɝ əɚɎɚɚɍɜɌɓɚɎɌəɔɫɘɔ  ɔ 10 ɛɌɢɔɑəɞɚɎ 

ɝ ɐɜɟɏɔɘɔ ɓɌɍɚɗɑɎɌəɔɫɘɔ ɗɑɏɖɔɡ. Ȯ ɜɌɍɚɞɑ 

ɛɜɑɐɝɞɌɎɗɑəɧ ɔɝɝɗɑɐɚɎɌəɔɫ ɟ ɍɚɗɨəɧɡ ɏɔɝɞɔɚ-

ɢɔɞɚɓɚɘ Ɂ, ɜɌɖɚɘ ɗɑɏɖɚɏɚ  ɔ  ɛəɑɎɘɚəɔɑɕ.  ȰɔɌ- 

 

ȼɔɝ. 1 Ɍ (Fig. 1 Ɍ) 

ʅʦʨʤʘ. 
ʝʚʦʝ ʣʝʛʢʦʝ. ɿʘʜʥʷʷ ʧʨʦʝʢʮʠʷ. ʅʦʨʤʘ. ʇʨʘʚʦʝ ʣʝʛʢʦʝ. ɿʘʜʥʷʷ ʧʨʦʝʢʮʠʷ. 

4,82 9,83 23,9 30,2 15 14,3 27,3 25,7 12,2 5,58 

7,82 26,8 64,4 67,1 27,3 23 53,1 57,9 31,1 9,46 

13,9 60,3 113 99,9 35,7 29,5 77,9 96,1 64,5 17,7 

25,4 98 152 114 43,4 34,7 95,9 13
 103 31,6 

39,5 131 175 119 51,7 39 107 166 142 48,8 

53,1 151 178 129 56,8 40,6 118 186 175 67,5 

61,7 155 176 141 59,4 40,9 127 193 193 82,6 

61,1 143 171 148 57,9 37,9 113 168 172 86,7 

42,8 88,4 113 113 47,5 27,8 72,9 101 103 62,4 

16,2 30,4 43 46,6 24,6 15,2 32,4 42,4 40,8 25,2 

ȼɔɝ. 1 ɍ (Fig. 1 b) 

 

ȼɔɝ. 1 Ɏ (Fig. 1 ɝ) 

                            ʅʦʨʤʘ. ʇʨʘʚʦʝ ʣʝʛʢʦʝ  

ʇʝʨʝʜʥʷʷ ʧʨʦʝʢʮʠʷ 

ʅʦʨʤʘ. ʃʝʚʦʝ ʣʝʛʢʦʝ  

ʇʝʨʝʜʥʷʷ ʧʨʦʝʢʮʠʷ. 

4,21 8,74 21,16 27,32 13,85 10,71 24,78 24,56 14,99 5,21 

5,82 18,4 42,89 49,92 20,08 14,78 40,9 42,41 
7,53 8,89 

9,94 37,19 69,88 69,96 28,74 17,89 52,12 60,41 42,61 14,62 

16,49 62,05 101,09 81,73 35,45 23,98 63,5 83,5 58,21 21,19 

25,92 85,76 128,84 87,02 44,21 29,06 75,57 109,31 79,81 29,27 

39,26 110,86 135,72 90,22 51,96 36,24 92,08 136,89 112,24 44,08 

52,47 129,12 143,89 112,7 58,78 42,93 122,06 163,65 141,36 59,62 

62,41 120,45 149,94 124,75 62,69 45,94 123,85 140,53 114,25 61,84 

42,15 68,41 93,83 104,34 63,74 40,88 77,46 61,88 50,54 36,96 

14,17 23,09 31,27 46,6 37,3 24,65 29,97 21,01 18,01 11,7 

ȼɔɝ. 1 ɍ (Fig. 1 b) 

ȼɔɝ. 1.      ȽɢɔəɞɔɏɜɌɘɘɧ. 

ȷɑɏɖɔɑ ɛɚ ɛɑɜɑɐəɑɕ ɔ ɓɌɐəɑɕ ɛɜɚɑɖɢɔɫɘ Ɏ əɚɜɘɑ ɔ ɔəɞɑəɝɔɎəɚɝɞɨ əɌɖɚɛɗɑəɔɫ ɔɘɛɟɗɨɝɚɎ ɏɌɘɘɌ-ɖɎɌəɞɚɎ ɛɚ ɤɖɌ-

ɗɑ ɚɞ 0 ɐɚ 255, ɝɚɚɞɎɑɞɝɞɎɟɪɥɑɕ ɔəɞɑɜɎɌɗɟ ɘɚəɚɡɜɚɘəɧɡ ɚɞɞɑəɖɚɎ ɚɞ ɣɑɜəɚɏɚ (0) ɐɚ ɍɑɗɚɏɚ (255) ɢɎɑɞɌ. 

Fig. 1.   Lung gamma scans.  

Front and back views in the normal state of the lungs and the intensity of the accumulation of gamma -ray pulses on a 

scale from 0 to 255, corresponding to the interval of monochrome shades from black (0) to white (255) color.  
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ɏəɚɝɞɔɣɑɝɖɚɑ ȸȽȶȾ ɝɖɌəɔɜɚɎɌəɔɑ ɛɜɚɎɚɐɔɗɚɝɨ 

əɌ 16 ɔ 64 ɝɜɑɓɚɎɧɡ ɜɑəɞɏɑəɚɎɝɖɔɡ ɘɟɗɨɞɔɝɛɔ-

ɜɌɗɨəɧɡ ɖɚɘɛɨɪɞɑɜəɧɡ ɞɚɘɚɏɜɌɠɌɡ ɝ ɛɜɔɘɑəɑ-

əɔɑɘ ɘɑɞɚɐɔɖ ɎɧɝɚɖɚɜɌɓɜɑɤɌɪɥɑɕ ɔ ɠɟəɖɢɔ-

ɚəɌɗɨəɚɕ ȶȾ.  

ȴɝɝɗɑɐɚɎɌəɔɑ əɌɜɟɤɑəɔɕ ɘɔɖɜɚɢɔɜɖɟɗɫ-

ɢɔɔ ɛɜɚɎɚɐɔɗɔ  əɌ ɐɎɟɡɐɑɞɑɖɞɚɜəɚɕ ɏɌɘɘɌ-

ɖɌɘɑɜɑ Philips Forte 2005 (USA) ɝ ɔɝɛɚɗɨɓɚɎɌəɔ-

ɑɘ ȼɀȻ ð ɘɌɖɜɚɌɏɜɑɏɌɞɧ ɌɗɨɍɟɘɔəɌ (ȸȬȬ) 

(ȸɌɖɜɚɞɑɡ99ɘȾɝ, ɛɜɚɔɓɎɚɐɝɞɎɌ  ȺȺȺ "ȰɔɌɘɑɐ", 

ȼɚɝɝɔɫ). Ȯ əɚɜɘɑ ɜɌɝɛɜɑɐɑɗɑəɔɑ ȼɀȻ Ɏ Ɍɜɞɑɜɔɚ-

ɗɚ-ɖɌɛɔɗɗɫɜəɚɘ ɜɟɝɗɑ ɗɑɏɖɔɡ ɫɎɗɫɑɞɝɫ ɜɌɎəɚ-

ɘɑɜəɧɘ, ɝ ɘɌɖɝɔɘɟɘɚɘ əɌɖɚɛɗɑəɔɫ ɑɏɚ Ɏ ɝɜɑɐ-

əɔɡ ɚɞɐɑɗɌɡ ɗɑɏɖɔɡ ɔ ɝ ɛɚɝɞɑɛɑəəɧɘ ɟɘɑəɨɤɑ-

əɔɑɘ ɑɏɚ ɖ ɛɑɜɔɠɑɜɔɔ. Ƚəɔɒɑəɔɑ əɌɖɚɛɗɑəɔɫ 

ȼɀȻ Ɏ ɖɌɖɚɕ-ɗɔɍɚ ɚɍɗɌɝɞɔ ɗɑɏɖɔɡ ɝɎɔɐɑɞɑɗɨ-

ɝɞɎɟɑɞ ɚ əɌɜɟɤɑəɔɔ ɖɜɚɎɚɞɚɖɌ Ɏ ɟɖɌɓɌəəɚɘ ɜɑ-

ɏɔɚəɑ, ɛɜɔ ɩɞɚɘ ɛɚ ɝɞɑɛɑəɔ ɝəɔɒɑəɔɫ əɌɖɚɛɗɑ-

əɔɫ ɘɚɒəɚ ɖɚɗɔɣɑɝɞɎɑəəɚ ɚɢɑəɔɎɌɞɨ əɌɜɟɤɑ-

əɔɑ ɛɑɜɠɟɓɔɔ ɗɑɏɚɣəɚɕ ɛɌɜɑəɡɔɘɧ.   

Ȱɗɫ ɜɑɤɑəɔɫ ɛɚɝɞɌɎɗɑəəɚɕ ɓɌɐɌɣɔ ɝɚɓɐɌ-

əɌ ɖɚɘɛɨɪɞɑɜəɌɫ ɛɜɚɏɜɌɘɘɌ "ȬəɌɗɔɓɌɞɚɜ ɔɓɚɍ-

ɜɌɒɑəɔɕ ɛɑɜɠɟɓɔɚəəɚɕ ɝɢɔəɞɔɏɜɌɠɔɔ ɗɑɏɖɔɡ 

(LungScintAnalyser)" [5]. ȹɌ ɚɝəɚɎɑ ɝɢɔəɞɔɏɜɌɘɘ 

Ɏ ɗɑɏɖɔɡ ɍɧɗ ɛɜɚɎɑɐɑə ɜɌɝɣɑɞ ɛɚɖɌɓɌɞɑɗɑɕ 

əɌɖɚɛɗɑəɔɫ ɜɌɐɔɚɠɌɜɘɛɜɑɛɌɜɌɞɌ Ɏ ɖɌɒɐɚɘ 

ɟɣɌɝɞɖɑ ɗɑɏɖɚɏɚ. ȼɑɓɟɗɨɞɌɞɧ ɛɜɑɐɝɞɌɎɗɑəɧ əɌ 

ɜɔɝɟəɖɑ 1. 

ȹɌɘɔ ɍɧɗ ɛɜɚɎɑɐɑə ɜɌɝɣɑɞ əɌɖɚɛɗɑəɔɫ Ȃð

ɖɎɌəɞɚɎ ɜɌɐɔɚɠɌɜɘɛɜɑɛɌɜɌɞɌ (ȼɀȻ) Ɏ ɗɑɏɖɔɡ ɟ 

ɛɜɌɖɞɔɣɑɝɖɔ ɓɐɚɜɚɎɧɡ ɗɔɢ. Ȱɗɫ ɩɞɚɏɚ ɔɓɚɍɜɌ-

ɒɑəɔɫ ɗɑɏɖɔɡ ɍɧɗɔ ɜɌɓɐɑɗɑəɧ əɌ ɫɣɑɕɖɔ,  ɟɜɚ-

Ɏɑəɨ ɔəɞɑəɝɔɎəɚɝɞɔ əɌɖɚɛɗɑəɔɫ ȼɀȻ ɚɢɑəɔɎɌ-

ɗɔ ɛɚ ɤɖɌɗɑ ɚɞ 0 ɐɚ 255. 

Ȼɜɔ Ɏɧɛɚɗəɑəɔɔ ɖɚɘɛɨɪɞɑɜəɚɕ ɚɍɜɌɍɚɞ-

ɖɔ ɐɌəəɧɡ ȺɀɉȶȾ-ɔɝɝɗɑɐɚɎɌəɔɫ ɜɑɓɟɗɨɞɌɞɧ 

ɔɝɝɗɑɐɚɎɌəɔɫ ɔɓɟɣɌɑɘɚɏɚ ɛɌɢɔɑəɞɌ ɝɚɡɜɌəɫɪɞ-

ɝɫ ɔɓ ɝɔɝɞɑɘɧ Jecstream Ɏ DICOM-ɠɌɕɗ ɔ ɚɞ-

ɖɜɧɎɌɑɞɝɫ Ɏ ɛɜɔɗɚɒɑəɔɔ Multiviewer. ȮɧɍɔɜɌ-

ɑɞɝɫ əɌɔɍɚɗɑɑ ɔəɠɚɜɘɌɞɔɎəɚɑ  ɔɓɚɍɜɌɒɑəɔɑ 

ɖɌɒɐɚɏɚ ɗɑɏɖɚɏɚ Ɏ ɛɑɜɑɐəɑɕ, ɓɌɐəɑɕ ɔ ɍɚɖɚɎɧɡ 

ɛɜɚɑɖɢɔɫɡ. ɉɞɔ ɔɓɚɍɜɌɒɑəɔɫ ɝɚɡɜɌəɫɪɞɝɫ Ɏ 

Ɏɔɐɑ bmp-ɠɌɕɗɚɎ ɔ ɓɌɏɜɟɒɌɪɞɝɫ Ɏ ɜɌɓɜɌɍɚɞɌə-

əɚɑ ɛɜɔɗɚɒɑəɔɑ LungScintAnalyser. Ȯ ɜɑɓɟɗɨɞɌ-

ɞɑ ɚɍɜɌɍɚɞɖɔ ɔɓɚɍɜɌɒɑəɔɕ ɝɚɓɐɌɑɞɝɫ ɚɞɣɑɞ Ɏ 

Ɏɔɐɑ Excel-ɠɌɕɗɌ, ɖɚɞɚɜɧɕ ɝɚɐɑɜɒɔɞ ɞɌɍɗɔɢɟ 

ɚɞɖɗɚəɑəɔɕ ɚɞ əɚɜɘɧ Ɏ əɌɖɚɛɗɑəɔɔ ɛɜɑɛɌɜɌɞɌ. 

Ȯɧɣɔɝɗɑəɔɑ ɝɞɑɛɑəɔ ɚɞɗɔɣɔɫ ɚɞ əɚɜɘɧ ɛɜɚɔɓ-

Ɏɚɐɔɗɚɝɨ ɘɑɞɚɐɌɘɔ ɘɌɞɑɘɌɞɔɣɑɝɖɚɕ ɝɞɌɞɔɝɞɔɖɔ 

ɔ ɜɌɝɛɚɓəɌɎɌəɔɫ ɔɓɚɍɜɌɒɑəɔɕ. Ȱɗɫ Ɏɧɛɚɗəɑəɔɫ 

ɜɌɝɣɑɞɚɎ ɔɝɛɚɗɨɓɚɎɌɗɌɝɨ ɘɌɞɑɘɌɞɔɣɑɝɖɌɫ Java-

ɍɔɍɗɔɚɞɑɖɌ òapache commons mathó.  

ȶɚɘɛɨɪɞɑɜəɌɫ ɛɜɚɏɜɌɘɘɌ ɛɚɓɎɚɗɫɑɞ ɛɜɚ-

Ɏɑɝɞɔ ɚɞɣɑɞ Ɏ ɜɌɓəɔɢɑ əɌɖɚɛɗɑəɔɕ ɛɜɑɛɌɜɌɞɌ Ɏ 

ɗɑɏɖɔɡ ɟ ɍɚɗɨəɚɏɚ ɝ ɛɌɞɚɗɚɏɔɑɕ ɍɜɚəɡɚɗɑɏɚɣəɚɕ 

ɝɔɝɞɑɘɧ ɔ ɜɌɝɛɜɑɐɑɗɑəɔɑɘ  ɛɜɑɛɌɜɌɞɌ Ɏ əɚɜɘɑ, 

ɚɛɜɑɐɑɗɔɞɨ ɝɜɑɐəɑɑ ɓəɌɣɑəɔɑ əɌɖɚɛɗɑəɔɫ ɛɜɑ-

ɛɌɜɌɞɌ ɛɚ ɗɑɏɚɣəɧɘ ɛɚɗɫɘ ɔ Ɏ ɖɌɒɐɚɘ ɚɞɐɑɗɨ-

əɚɘ ɑɏɚ ɟɣɌɝɞɖɑ ɔ ɞɑɘ ɝɌɘɧɘ ɎɧɫɎɔɞɨ ɝɞɑɛɑəɔ 

ɔɓɘɑəɑəɔɫ ɖɜɚɎɚɞɚɖɌ Ɏ % ɖ əɚɜɘɑ. Ƚəɔɒɑəɔɑ 

əɌɖɚɛɗɑəɔɫ ȂðɖɎɌəɞɚɎ ɜɌɐɔɚɠɌɜɘɛɜɑɛɌɜɌɞɌ əɌ 

ɝɢɔəɞɔɏɜɌɘɘɑ  ɛɚ ɚɞəɚɤɑəɔɪ ɖ əɚɜɘɑ ɚɞɘɑɣɑəɚ 

ɝɔəɔɘ, Ɍ ɛɚɎɧɤɑəɔɑ ð ɖɜɌɝəɧɘ ɢɎɑɞɚɘ ɟɎɑɗɔ-

ɣɔɎɌɪɥɑɕɝɫ ɔəɞɑəɝɔɎəɚɝɞɔ ɛɜɔ ɟɐɌɗɑəɔɔ ɚɞ 

əɚɜɘɧ. Ƚɔəɔɕ ɢɎɑɞ (ɝəɔɒɑəɔɑ ɔəɞɑəɝɔɎəɚɝɞɔ 

ɚɞ 0,7 əɚɜɘɧ ɔ əɔɒɑ) ɟɖɌɓɧɎɌɑɞ əɌ ɟɣɌɝɞɖɔ 

ɝəɔɒɑəɔɫ ɖɜɚɎɚɞɚɖɌ ð ɏɔɛɚɛɑɜɠɟɓɔɔ. ȶɜɌɝəɧɕ 

ɢɎɑɞ ð ɚɞ 1,3 əɚɜɘɧ ɔ Ɏɧɤɑ ɟɖɌɓɧɎɌɑɞ əɌ 

ɟɣɌɝɞɖɔ ɖɚɘɛɑəɝɌɞɚɜəɚɕ ɏɔɛɑɜɛɑɜɠɟɓɔɔ. ȯɜɌ-

əɔɢɧ əɚɜɘɧ ɛɜɔəɫɞɧ Ɏ ɛɜɑɐɑɗɌɡ ɚɞ 0,85 ɐɚ 

1,15, ɏɜɌəɔɢɧ ɟɝɗɚɎəɚɕ əɚɜɘɧ ð ɚɞ 0,7 ɐɚ 0,85 

ɔ ɚɞ 1,15 ɐɚ 1,3. ȯɔɛɚɛɑɜɠɟɓɔɫ ð ɚɞ 0,3 ɐɚ 0,7, 

 

ȼɔɝ. 2 Ɍ (Fig. 2 Ɍ) 

 

ȼɔɝ. 2 ɍ (Fig. 2 b) 

ȼɔɝ. 2.  ȹɌɍɗɪɐɑəɔɑ ɛɌɢɔɑəɞɖɔ ȯ., 43 ɗɑɞ,  ɐɔɌɏəɚɓ ɁȺȭȷ,  1 ɝɞɌɐɔɫ, ɏɜɟɛɛɌ Ȭ, ɠɌɓɌ ɜɑɘɔɝɝɔɔ. 

ȽɢɔəɞɔɏɜɌɘɘɌ ɗɑɏɖɔɡ ɛɚ ɓɌɐəɑɕ ɛɜɚɑɖɢɔɔ ɔ ɖɚɘɛɨɪɞɑɜəɌɫ ɘɌɞɜɔɢɌ ɔɓɚɍɜɌɒɑəɔɫ ɗɑɏɖɔɡ.   

Fig. 2.   Case  of the  patient  G., 43 y.o., diagnosed  with  COPD, stage  1, group  A, remission phase. Lung 

gamma  scan in the back view and a computer matrix image of the lungs . 
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ɏɔɛɑɜɛɑɜɠɟɓɔɫ ɚɞ 1,3 ɔ Ɏɧɤɑ. ȳəɌɣɑəɔɫ, 

ɘɑəɨɤɔɑ 0,3, ɛɜɔəɔɘɌɗɔɝɨ ɖɌɖ ɐɑɠɑɖɞ əɌɖɚɛ-

ɗɑəɔɫ.  

ȼɑɓɟɗɨɞɌɞɧ. 

Ȯ ɜɑɓɟɗɨɞɌɞɑ ɛɜɚɎɑɐɑəəɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ 

ɍɚɗɨəɧɡ ɏɔɝɞɔɚɢɔɞɚɓɚɘ Ɂ ɍɧɗɔ ɎɧɫɎɗɑəɧ ɞɔ-

ɛɔɣəɧɑ əɌɜɟɤɑəɔɫ ɖɜɚɎɚɚɍɜɌɥɑəɔɫ Ɏ ɗɑɏɖɔɡ ð 

ɜɑɐɟɖɢɔɫ ɖɜɚɎɚɞɚɖɌ Ɏ ɛɑɜɔɠɑɜɔɣɑɝɖɔɡ ɚɞɐɑɗɌɡ 

Ɏɑɜɡəɑ-ɝɜɑɐəɔɡ ɓɚə ɗɑɏɖɔɡ, ɝ ɠɚɜɘɔɜɚɎɌəɔɑɘ 

ɝɢɔəɞɔɏɜɌɠɔɣɑɝɖɚɕ ɖɌɜɞɔəɧ çɛɗɌɘɑəɔ ɝɎɑɣɔè. 

ȿ ɍɚɗɨəɧɡ Ɏ ɞɑɜɘɔəɌɗɨəɚɕ  ɝɞɌɐɔɔ ɍɚɗɑɓəɔ (ɜɔɝ. 

3) ɘɔɖɜɚɢɔɜɖɟɗɫɢɔɫ ɚɝɞɌɑɞɝɫ ɞɚɗɨɖɚ Ɏ əɌɐɐɔɌ-

ɠɜɌɏɘɌɗɨəɧɡ ɚɞɐɑɗɌɡ, ɗɚɖɌɗɨəɧɡ ɟɣɌɝɞɖɚɎ ɏɔ-

ɛɑɜɛɑɜɠɟɓɔɔ əɑ ɎɧɫɎɗɫɑɞɝɫ, ɣɞɚ ɝɎɔɐɑɞɑɗɨɝɞɎɟ-

ɑɞ ɚɍ ɔɝɞɚɥɑəɔɔ ɜɑɓɑɜɎəɧɡ Ɏɚɓɘɚɒəɚɝɞɑɕ ɝɚɝɟ-

ɐɔɝɞɚɏɚ ɜɟɝɗɌ, ɔ ɑɐɔəɝɞɎɑəəɚ Ɏɚɓɘɚɒəɧɘ ɛɟɞɑɘ 

ɗɑɣɑəɔɫ ɍɚɗɨəɚɏɚ ɚɝɞɌɑɞɝɫ ɞɜɌəɝɛɗɌəɞɌɢɔɫ ɗɑɏ-

ɖɔɡ. Ȯ əɌɤɑɕ ɜɌɍɚɞɑ ɍɧɗɌ ɛɜɚɎɑɐɑəɌ ɚɢɑəɖɌ 

ɜɑɓɟɗɨɞɌɞɚɎ ɗɑɣɑəɔɫ ɛɌɢɔɑəɞɖɔ ɝ ɏɔɝɞɔɚɢɔɞɚ-

ɓɚɘ Ɂ Ɏ ɞɑɜɘɔəɌɗɨəɚɕ ɝɞɌɐɔɔ ɓɌɍɚɗɑɎɌəɔɫ. 

ȭɚɗɨəɌɫ ɛɚɝɞɟɛɔɗɌ Ɏ ɖɗɔəɔɖɟ Ɏ ɞɫɒɑɗɚɘ ɝɚɝɞɚ-

ɫəɔɔ ɝ ɛɚɝɗɑɐɟɪɥɔɘ əɌɛɜɌɎɗɑəɔɑɘ əɌ ɞɜɌəɝ-

ɛɗɌəɞɌɢɔɪ ɗɑɏɖɔɡ. Ȼɜɔ ɚɍɝɗɑɐɚɎɌəɔɔ ɛɚ ɐɌə-

əɧɘ ȸȽȶȾ ɚɛɜɑɐɑɗɫɗɔɝɨ ɓəɌɣɔɞɑɗɨəɧɑ əɌɜɟ-

ɤɑəɔɫ Ɏ ɛɌɜɑəɡɔɘɑ ɗɑɏɖɔɡ, Ɏ Ɏɔɐɑ ɜɌɝɛɜɚɝɞɜɌ-

əɑəəɚɕ ɖɔɝɞɚɓəɚɕ ɞɜɌəɝɠɚɜɘɌɢɔɔ ɗɑɏɚɣəɚɕ ɛɌ-

ɜɑəɡɔɘɧ (ɜɔɝ. 3 ɍ). Ȼɜɔ ɚɢɑəɖɑ ɠɟəɖɢɔɚəɌɗɨəɚ-

ɏɚ ɝɚɝɞɚɫəɔɫ ɘɔɖɜɚɢɔɜɖɟɗɫɞɚɜəɚɏɚ ɜɟɝɗɌ ɗɑɏ-

ɖɔɡ ɛɜɔ ɜɌɐɔɚɗɚɏɔɣɑɝɖɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ Ɏɔɓɟ-

Ɍɗɨəɚ ɚɞɘɑɣɌɑɞɝɫ  ɓəɌɣɔɞɑɗɨəɚɑ ɝəɔɒɑəɔɑ ɛɑɜ-

ɠɟɓɔɔ Ɏ ɛɜɌɎɚɘ ɗɑɏɖɚɘ əɌ Ɏɝɑɘ ɑɏɚ ɛɜɚɞɫɒɑ-

əɔɔ, Ɏ ɗɑɎɚɘ ɗɑɏɖɚɘ ɛɑɜɠɟɓɔɔ ɚɞəɚɝɔɞɑɗɨəɚ ɝɚ-

ɡɜɌəɫɑɞɝɫ ɞɚɗɨɖɚ  Ɏ əɔɒəɔɡ ɚɞɐɑɗɌɡ ɗɑɏɖɚɏɚ, 

ɣɞɚ ɛɚɐɞɎɑɜɒɐɌɑɞɝɫ ɜɑɓɟɗɨɞɌɞɌɘɔ ɖɚɘɛɨɪɞɑɜ-

əɚɕ ɚɍɜɌɍɚɞɖɔ ɔɝɝɗɑɐɚɎɌəɔɫ,  ɘɔɖɜɚɢɔɜɖɟɗɫ-

ɢɔɫ Ɏ ɗɑɎɚɘ ɗɑɏɖɚɘ  ɝɚɝɞɌɎɗɫɑɞ 33,7%, Ɍ Ɏ ɛɜɌ-

Ɏɚɘ ð 18,8% ɚɞ ɐɚɗɒəɚɕ əɚɜɘɧ.  Ƀɑɜɑɓ 8 ɘɑɝɫ-

ɢɑɎ ɛɚɝɗɑ ɛɜɚɎɑɐɑəɔɫ ɞɜɌəɝɛɗɌəɞɌɢɔɔ ɗɑɏɖɔɡ ɟ 

ɍɚɗɨəɚɕ ɚɞɘɑɣɌɑɞɝɫ ɛɚɗɚɒɔɞɑɗɨəɌɫ ɐɔəɌɘɔɖɌ, 

ɚɍɥɑɑ ɝɚɝɞɚɫəɔɑ ɛɌɢɔɑəɞɖɔ ɟɐɚɎɗɑɞɎɚɜɔɞɑɗɨ-

əɚɑ. Ȼɚ ɐɌəəɧɘ ȸȽȶȾ (ɜɔɝ. 3 ɐ) əɌɍɗɪɐɌɑɞɝɫ 

ɟɘɑəɨɤɑəɔɑ ɝɚɝɟɐɔɝɞɚɏɚ ɜɔɝɟəɖɌ ɛɚ ɛɑɜɔɠɑ-

ɜɔɔ, ɚɍɟɝɗɚɎɗɑəəɚɑ ɏɔɛɚɝɞɌɞɔɣɑɝɖɔɘ ɟɘɑəɨɤɑ-

əɔɑɘ  ɚɍɦɑɘɌ ɛɑɜɑɝɌɒɑəəɧɡ ɗɑɏɖɔɡ ɚɞ ɘɟɒɣɔ-

əɧ ɖɜɟɛəɚɏɚ ɞɑɗɚɝɗɚɒɑəɔɫ. ȼɑɓɟɗɨɞɌɞɧ ɜɑəɞɏɑ-

əɚɗɚɏɔɣɑɝɖɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɛɚɐɞɎɑɜɒɐɌɪɞɝɫ 

ɔɓɘɑəɑəɔɫɘɔ ɘɔɖɜɚɢɔɜɖɟɗɫɢɔɔ Ɏ ɛɗɌɥɑɎɚɕ 

ɓɚəɑ ɗɑɏɖɔɡ əɌ  ɝɢɔəɞɔɏɜɌɘɘɑ  ɔ  ɔɡ  ɖɚɘɛɨɪ-

ɞɑɜəɧɘ ɜɌɝɣɑɞɚɘ (ɜɔɝ. 3 ɏ, ɑ).  

Ȱɗɫ ɚɢɑəɖɔ ɝɚɝɞɚɫəɔɫ ɖɜɚɎɚɚɍɜɌɥɑəɔɫ Ɏ 

ɗɑɏɖɔɡ Ɏ ɜɌɐɔɚɗɚɏɔɣɑɝɖɚɑ ɚɞɐɑɗɑəɔɑ əɌɛɜɌɎɗɫ-

ɪɞɝɫ ɍɚɗɨəɧɑ ɝ əɚɎɚɚɍɜɌɓɚɎɌəɔɫɘɔ ɗɑɏɖɔɡ ɛɜɔ 

ɛɗɌəɔɜɚɎɌəɔɔ ɜɑɐɟɖɢɔɔ ɔɡ ɚɍɦɑɘɌ. Ȯ ɛɜɑɐ-

ɝɞɌɎɗɑəəɚɘ əɌɍɗɪɐɑəɔɔ ɛɌɢɔɑəɞ ȸ., ɐɔɌɏəɚɓ ð 

əɚɎɚɚɍɜɌɓɚɎɌəɔɑ əɔɒəɑɐɚɗɑɎɚɏɚ ɍɜɚəɡɌ, ɡɜɚ-

əɔɣɑɝɖɔɕ ɍɜɚəɡɔɞ. Ȼɜɔ Ɏɧɛɚɗəɑəɔɔ ȸȽȶȾ Ɏɧ-

ɫɎɗɑəɚ ɚɍɜɌɓɚɎɌəɔɑ əɔɒəɑɐɚɗɑɎɚɏɚ ɍɜɚəɡɌ ɛɜɌ-

Ɏɚɏɚ ɗɑɏɖɚɏɚ, ɔəɠɔɗɨɞɜɌɞɔɎəɧɑ ɔɓɘɑəɑəɔɫ Ɏ 

S9,S10 (ɜɔɝ. 4 ɍ). Ȼɑɜɑɐ ɛɜɚɎɑɐɑəɔɑɘ ɚɛɑɜɌɞɔɎ-

əɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ ɛɌɢɔɑəɞ əɌɛɜɌɎɗɫɑɞɝɫ ɐɗɫ 

Ɏɧɛɚɗəɑəɔɫ ȺɀɉȶȾ ɗɑɏɖɔɡ ɔ ɚɢɑəɖɔ ɝɚɝɞɚɫəɔɫ 

ɖɜɚɎɚɚɍɜɌɥɑəɔɫ Ɏ ɗɑɏɖɔɡ (ɜɔɝ. 4 Ɍ, Ɏ). Ȯ ɖɚəɞɜ-

ɗɌɞɑɜɌɗɨəɚɘ ɗɑɏɖɚɘ ɘɔɖɜɚɢɔɜɖɟɗɫɢɔɫ ɝəɔɒɑəɌ 

Ɏ ɛɜɚɑɖɢɔɔ Ɏɑɜɡəɑɕ ɐɚɗɔ, ɣɞɚ ɡɌɜɌɖɞɑɜəɚ ɐɗɫ 

ɛɜɚɫɎɗɑəɔɕ ɡɜɚəɔɣɑɝɖɚɏɚ ɚɍɝɞɜɟɖɞɔɎəɚɏɚ ɍɜɚə-

ɡɔɞɌ. Ȯ ɛɜɌɎɚɘ  ɘɔɖɜɚɢɔɜɖɟɗɫɢɔɫ ɛɜɌɖɞɔɣɑɝɖɔ 

ɚɞɝɟɞɝɞɎɟɑɞ Ɏ əɔɒəɑɕ ɐɚɗɑ, ɝɚɝɞɌɎɗɫɫ 12,8%, əɚ 

ɔ  Ɏ ɢɑɗɚɘ ɚɍɥɔɕ ɝɜɑɐəɔɕ ɖɜɚɎɚɞɚɖ ɝɚɝɞɌɎɗɫɑɞ 

Ɏɝɑɏɚ 21,5 ɚɞ əɚɜɘɧ, ɣɞɚ ɝɎɔɐɑɞɑɗɨɝɞɎɟɑɞ ɚ ɑɏɚ 

ɠɟəɖɢɔɚəɌɗɨəɚɕ əɑɐɑɑɝɛɚɝɚɍəɚɝɞɔ (ɜɔɝ. 4 Ɏ). 

ȭɚɗɨəɚɘɟ ɍɧɗɌ ɛɜɚɎɑɐɑəɌ ɛɜɌɎɚɝɞɚɜɚəəɫɫ 

ɛɟɗɨɘɚəɩɖɞɚɘɔɫ.  

Ⱥɝɚɍɚɑ ɓəɌɣɑəɔɑ ɘɑɞɚɐɔɖɌ ɚɛɜɑɐɑɗɑəɔɫ 

əɌɜɟɤɑəɔɕ ɘɔɖɜɚɢɔɜɖɟɗɫɢɔɔ  ɔɘɑɑɞ ɛɜɔ ɐɔ-

əɌɘɔɣɑɝɖɚɘ ɚɍɝɗɑɐɚɎɌəɔɔ ɍɚɗɨəɧɡ, ɖɚɏɐɌ əɑɚɍ-

ɡɚɐɔɘɚ ɚɢɑəɔɞɨ Ɏɗɔɫəɔɑ ɛɌɞɚɏɑəɑɞɔɣɑɝɖɚɕ ɞɑ-

ɜɌɛɔɔ əɌ ɛɜɚɔɝɡɚɐɫɥɔɑ ɛɜɚɢɑɝɝɧ Ɏ ɗɑɏɖɔɡ. 

ȹɌɛɜɔɘɑɜ, ɛɜɔ ɛəɑɎɘɚɖɚɖɖɚɎɚɕ ɔəɠɑɖɢɔɔ, 

ɎɚɝɛɌɗɔɞɑɗɨəɧɕ ɛɜɚɢɑɝɝ ɛɚɜɌɒɌɑɞ əɑ ɞɚɗɨɖɚ 

ɍɜɚəɡɚɗɑɏɚɣəɟɪ ɝɔɝɞɑɘɟ, əɚ ɔ ɚɖɌɓɧɎɌɑɞ Ɍɖ-

ɞɔɎəɚɑ Ɏɗɔɫəɔɑ əɌ ɝɚɝɞɚɫəɔɑ ɘɔɖɜɚɢɔɜɖɟɗɫ-

ɞɚɜəɚɕ ɠɟəɖɢɔɔ. Ȯ ɝɞɌɐɔɪ ɖɜɌɝəɚɏɚ ɔ ɝɑɜɚɏɚ 

ɚɛɑɣɑəɑəɔɫ ɓɌɖɚəɚɘɑɜəɚ ɜɌɓɎɔɞɔɑ Ɏɑəɚɓəɚɕ 

ɏɔɛɑɜɑɘɔɔ, ɛɜɔɎɚɐɫɥɑɑ  ɖ ɝɞɌɓɟ ɔ ɛɜɑɖɜɌɥɑ-

əɔɪ ɖɜɚɎɚɞɚɖɌ Ɏ ɚɣɌɏɑ ɎɚɝɛɌɗɑəɔɫ. 

ȴɘɑəəɚ Ɏ ɩɞɔɡ ɝɞɌɐɔɫɡ ɜɌɓɎɔɞɔɫ ɍɚɗɑɓəɔ 

ɔ Ɏɧɛɚɗəɫɪɞɝɫ ɜɑəɞɏɑəɚɜɌɐɔɚɗɚɏɔɣɑɝɖɔɑ ɔɝ-

ɝɗɑɐɚɎɌəɔɫ ɗɑɏɖɔɡ. Ȼɚ ɐɌəəɧɘ ȸȽȶȾ əɌɍɗɪɐɌ-

ɪɞɝɫ ɔəɠɔɗɨɞɜɌɞɔɎəɧɑ ɔɓɘɑəɑəɔɫ, Ɍ ɛɜɔ ɜɌ-

ɐɔɚɗɚɏɔɣɑɝɖɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ ð ɓəɌɣɔɞɑɗɨəɚɑ 

ɝəɔɒɑəɔɑ ɘɔɖɜɚɢɔɜɖɟɗɫɢɔɔ. ȹɌ ɛɜɔɘɑɜɑ ɍɚɗɨ-

əɚɏɚ Ȯ., 63 ɗɑɞ, ɝ ɛɜɌɎɚɝɞɚɜɚəəɑɕ əɔɒəɑɐɚɗɑɎɚɕ 

ɛəɑɎɘɚəɔɑɕ ɍɧɗɌ ɛɜɚɎɑɐɑəɌ ɚɢɑəɖɌ ɔɓɘɑəɑəɔɕ 

ɘɔɖɜɚɢɔɜɖɟɗɫɢɔɔ Ɏ ɗɑɏɖɔɡ ɛɚɐ Ɏɗɔɫəɔɑɘ Ɍəɞɔ-

ɍɌɖɞɑɜɔɌɗɨəɚɕ ɞɑɜɌɛɔɔ. Ȼɜɔ ȶȾ ɔɝɝɗɑɐɚɎɌəɔɔ 

ɎɧɫɎɗɑəɧ ɡɌɜɌɖɞɑɜəɧɑ ɔɓɘɑəɑəɔɫ Ɏ ɛɌɜɑəɡɔɘɑ 

ɛɜɌɎɚɏɚ ɗɑɏɖɚɏɚ (ɔəɠɔɗɨɞɜɌɢɔɫ, Ɏɔɐɔɘɚɝɞɨ Ɏɚɓ-

ɐɟɤəɧɡ ɛɜɚɝɎɑɞɚɎ ɍɜɚəɡɚɎ) (ɜɔɝ. 5 ɍ). Ȼɚ ɐɌə-

əɧɘ ȺɀɉȶȾ əɌɍɗɪɐɌɑɞɝɫ ɓəɌɣɔɞɑɗɨəɚɑ ɐɔɠ-

ɠɟɓəɚ əɑɜɌɎəɚɘɑɜəɚɑ ɝəɔɒɑəɔɑ ɘɔɖɜɚɢɔɜɖɟ-

ɗɫɢɔɔ Ɏ əɔɒəɑɕ ɐɚɗɑ ɛɜɌɎɚɏɚ ɗɑɏɖɚɏɚ, ɝ ɚɍɥɔɘ 

ɝəɔɒɑəɔɑɘ ɛɑɜɠɟɓɔɔ ɐɚ 54,6% (ɜɔɝ. 5 Ɍ, Ɏ). 

Ⱥɍɝɟɒɐɑəɔɑ. 

ȮɧɫɎɗɑəɔɑ ɔ ɚɢɑəɖɌ ɔɓɘɑəɑəɔɕ ɖɜɚɎɚɚɍ-

ɜɌɥɑəɔɫ ɚɐəɚ ɔɓ ɚɝəɚɎɚɛɚɗɌɏɌɪɥɔɡ ɛɜɔ ɓɌɍɚ-

ɗɑɎɌəɔɫɡ ɗɑɏɖɔɡ. ȴɓɎɑɝɞəɚ, ɣɞɚ ɟ ɍɚɗɨəɧɡ ɏɔ-

ɝɞɔɚɢɔɞɚɓɚɘ Ɂ ɛɜɔ ɜɌɓɎɔɞɔɔ ɓɌɍɚɗɑɎɌəɔɫ  ɛɜɚ-

ɔɝɡɚɐɫɞ ɔɓɘɑəɑəɔɫ ɖɌɖ Ɏ ɛɌɜɑəɡɔɘɑ ɗɑɏɖɔɡ, ɞɌɖ 

Ɏ ɔ ɘɔɖɜɚɢɔɜɖɟɗɫɞɚɜəɚɘ ɜɟɝɗɑ. Ȯ ɜɑɓɟɗɨɞɌɞɑ 

ɏɔɝɞɔɚɢɔɞɌɜəɚɕ ɚɍɞɟɜɌɢɔɔ ɛɜɚɝɎɑɞɌ ɘɑɗɖɔɡ 

ɍɜɚəɡɚɎ ɔ ɍɜɚəɡɔɚɗ ɠɚɜɘɔɜɟɪɞɝɫ ɞɚəɖɚɝɞɑə-

əɧɑ ɍɜɚəɡɚɏɑəəɧɑ ɎɚɓɐɟɡɚɝɚɐɑɜɒɌɥɔɑ ɖɔɝɞɧ, Ɍ 

ɛɜɔ ɔəɠɔɗɨɞɜɌɢɔɔ ɏɔɝɞɔɚɢɔɞɌɘɔ ɝɞɑəɚɖ ɖɌ-

ɛɔɗɗɫɜɚɎ, Ɍɜɞɑɜɔɚɗ ɎɚɓəɔɖɌɑɞ ɝɞɌɓ ɖɜɚɎɔ, Ɍ Ɏ 

ɐɌɗɨəɑɕɤɑɘ, ɛɜɔ ɜɌɓɎɔɞɔɔ ɠɔɍɜɚɓɌ, ɓɌɛɟɝɞɑ-

ɎɌəɔɑ ɝɚɝɟɐɚɎ, ɛɜɔɎɚɐɫɥɑɑ ɖ ɜɑɐɟɖɢɔɔ ɖɜɚɎɚ-

ɞɚɖɌ Ɏ ɝɚɚɞɎɑɞɝɞɎɟɪɥɔɡ ɚɞɐɑɗɌɡ ɗɑɏɖɔɡ [6, 7]. 

Ȼɜɔ ɜɌɓɎɔɞɔɔ ɞɑɜɘɔəɌɗɨəɚɕ ɝɞɌɐɔɔ ɓɌɍɚɗɑɎɌ-

əɔɫ   ɚɞɘɑɣɌɑɞɝɫ ɜɌɝɛɜɚɝɞɜɌəɑəɔɑ ɛɜɚɢɑɝɝɌ əɌ 

ɫɐɑɜəɧɑ   ɓɚəɧ  ɗɑɏɖɔɡ,  ɘəɚɒɑɝɞɎɑəəɧɑ  ɖɔɝɞɧ  
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ȼɔɝ. 3.       ȹɌɍɗɪɐɑəɔɑ ɍɚɗɨəɚɕ Ȼ., 44 ɏɚɐɌ, ɐɔɌɏəɚɓ ɏɔɝɞɔɚɢɔɞɚɓ Ɂ. 

Ɍ, ɍ, Ɏ ð ɜɑəɞɏɑəɚɜɌɐɔɚɗɚɏɔɣɑɝɖɔɑ ɔɝɝɗɑɐɚɎɌəɔɫ, ɛɜɚɎɑɐɑəəɧɑ ɐɚ ɚɛɑɜɌɞɔɎəɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ; Ɍ ð ȺɀɉȶȾ 

ɗɑɏɖɔɡ, ɠɜɚəɞɌɗɨəɌɫ ɜɑɖɚəɝɞɜɟɖɢɔɫ (ɓɌɐəɫɫ ɛɜɚɑɖɢɔɫ). Ⱥɛɜɑɐɑɗɫɪɞɝɫ ɓəɌɣɔɞɑɗɨəɧɑ ɗɚɖɌɗɨəɧɑ əɌɜɟɤɑəɔɫ 

ɘɔɖɜɚɢɔɜɖɟɗɫɢɔɔ Ɏ ɚɍɚɔɡ ɗɑɏɖɔɡ. Ȼɑɜɠɟɓɔɫ ɚɝɞɌɑɞɝɫ ɚɞəɚɝɔɞɑɗɨəɚ ɝɚɡɜɌəəɚɕ ɞɚɗɨɖɚ  Ɏ əɌɐɐɔɌɠɜɌɏɘɌɗɨəɧɡ 

ɚɞɐɑɗɌɡ. ɍ ð ȸȽȶȾ, ɗɑɏɚɣəɚɑ ɚɖəɚ, ɠɜɚəɞɌɗɨəɧɕ ɜɑɖɚəɝɞɜɟɖɢɔɫ (ɔəɎɑɜɝɔɫ). ȶɔɝɞɚɓəɚ-ɍɟɗɗɑɓəɧɑ ɚɍɜɌɓɚɎɌəɔɫ 

ɝ ɖɌɜɞɔəɚɕ çɝɚɞɚɎɚɏɚ ɗɑɏɖɚɏɚè, ɝɗɔɫəɔɑ ɘɑɗɖɔɡ ɖɔɝɞ Ɏ ɍɚɗɑɑ ɖɜɟɛəɧɑ, ɐɚɝɞɔɏɌɫ 40 ɘɘ,  ɠɚɜɘɔɜɚɎɌɞɨɝɫ ɛɚ-

ɗɚɝɞəɧɑ ɚɍɜɌɓɚɎɌəɔɫ əɑɛɜɌɎɔɗɨəɚɕ ɠɚɜɘɧ əɌ ɠɚəɑ ɠɔɍɜɚɓəɚ-ɝɖɗɑɜɚɞɔɣɑɝɖɔɡ ɔɓɘɑəɑəɔɕ; Ɏ ð ɖɚɘɛɨɪɞɑɜəɌɫ 

ɚɍɜɌɍɚɞɖɌ ɜɑɓɟɗɨɞɌɞɚɎ ɜɌɐɔɚɗɚɏɔɣɑɝɖɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ; ɘɔɖɜɚɢɔɜɖɟɗɫɢɔɫ Ɏ ɗɑɎɚɘ ɗɑɏɖɚɘ  ɝɚɝɞɌɎɗɫɑɞ 33,7%,  

Ɏ ɛɜɌɎɚɘ  -18,8%.  ɏ, ɐ, ɑ ð ɜɑəɞɏɑəɚɜɌɐɔɚɗɚɏɔɣɑɝɖɔɑ ɔɝɝɗɑɐɚɎɌəɔɫ, ɛɜɚɎɑɐɑəəɧɑ ɛɚɝɗɑ ɞɜɌəɝɛɗɌəɞɌɢɔɔ ɗɑɏ-

ɖɔɡ ɣɑɜɑɓ 8 ɘɑɝɫɢɑɎ; ɏ ð ȺɀɉȶȾ ɗɑɏɖɔɡ, ɠɜɚəɞɌɗɨəɌɫ ɜɑɖɚəɝɞɜɟɖɢɔɫ (ɓɌɐəɫɫ ɛɜɚɑɖɢɔɫ). Ⱥɛɜɑɐɑɗɫɪɞɝɫ ɓəɌ-

ɣɔɞɑɗɨəɧɑ ɗɚɖɌɗɨəɧɑ əɌɜɟɤɑəɔɫ ɘɔɖɜɚɢɔɜɖɟɗɫɢɔɔ Ɏ ɚɍɚɔɡ ɗɑɏɖɔɡ. Ȼɑɜɠɟɓɔɫ ɚɝɞɌɑɞɝɫ ɚɞəɚɝɔɞɑɗɨəɚ ɝɚ-

ɡɜɌəəɚɕ ɞɚɗɨɖɚ Ɏ əɌɐɐɔɌɠɜɌɏɘɌɗɨəɧɡ ɚɞɐɑɗɌɡ. ɐ ð ȸȽȶȾ, ɗɑɏɚɣəɚɑ ɚɖəɚ, ɠɜɚəɞɌɗɨəɌɫ ɜɑɖɚəɝɞɜɟɖɢɔɫ (ɔə-

Ɏɑɜɝɔɫ). ȿɘɑəɨɤɑəɔɑ ɝɚɝɟɐɔɝɞɚɏɚ ɜɔɝɟəɖɌ ɛɚ ɛɑɜɔɠɑɜɔɔ.  ɑ ð ɖɚɘɛɨɪɞɑɜəɌɫ ɚɍɜɌɍɚɞɖɌ ɜɑɓɟɗɨɞɌɞɚɎ ɜɌɐɔɚɗɚ-

ɏɔɣɑɝɖɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ; ɘɔɖɜɚɢɔɜɖɟɗɫɢɔɫ Ɏ ɗɑɎɚɘ ɗɑɏɖɚɘ  ɝɚɝɞɌɎɗɫɑɞ 81,3%, Ɍ Ɏ ɛɜɌɎɚɘ ð 71 ,2 %.   

Fig. 3.    Case of the patient P., 44 y.o., diagnosed with histiocytosis X.  

a, b, c ð studies performed before surgery.  Ɍ ð SPECT of the lungs, frontal section (posterior view). There are signi f-

icant localized microcirculation disorders in both lun gs. Perfusion remains relatively safe only in the suprad i-

aphragmatic regions.  b ð MSCT, pulmonary window, frontal section (inversion). The cystic -bullous formations with 

the òhoneycombingó pattern are determined, the fusion of small cysts into larger ones, reaching up to 40 mm, with 

the formation of abdominal formations of irregular shape on the background of fibro -sclerotic changes.  c ð Com-

puter processing of radiological research results. Microcirculation in the left lung is 33,7%, in the right lung ð

18,8 %. d, e, f ð studies performed after lung transplantation after 8 months.  d ð SPECT of the lungs, frontal se c-

tion (posterior view). There are significant localized microcirculation disorders in both lungs. Perfusion remains 

rel atively safe only in the supr adiaphragmatic regions.  e ð MSCT, pulmonary window, frontal section (inversion). 

There is a decrease in vascular markings around the periphery.  f ð Computer processing of radiological research 

results. Microcirculation in the left lung is 81,3%, and in the  right lung ð 71,2%.  
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ɚɛɜɑɐɑɗɫɪɞɝɫ əɌ Ɏɝɑɘ ɛɜɚɞɫɒɑəɔɔ ɗɑɏɚɣəɧɡ 

ɛɚɗɑɕ Ɏɚ Ɏɝɑɡ ɚɞɐɑɗɌɡ ɗɑɏɖɔɡ, ɞɌɖɒɑ ɖɌɖ ɔ 

əɌɜɟɤɑəɔɫ ɘɔɖɜɚɢɔɜɖɟɗɫɢɔɔ. ȻɜɚɎɑɐɑəəɚɑ ɔɝ-

ɝɗɑɐɚɎɌəɔɑ   ɛɚɖɌɓɌɗɚ  ɓəɌɣɔɘɚɝɞɨ  ɛɜɔɘɑəɑəɔɫ  

ɘɑɞɚɐɔɖɔ ɜɌɝɣɑɞɌ ɔɓɘɑəɑəɔɕ ɛɑɜɠɟɓɔɔ ɟ ɞɌɖɔɡ 

ɍɚɗɨəɧɡ. ȹɚ əɌɜɟɤɑəɔɫ ɘɔɖɜɚɢɔɜɖɟɗɫɢɔɔ Ɏɚɓ-

əɔɖɌɪɞ  ɔ ɟ ɍɚɗɨəɧɡ ɜɌɖɚɘ ɗɑɏɖɚɏɚ, ɟɒɑ əɌ 

ɜɌəəɔɡ ɝɞɌɐɔɫɡ ɑɏɚ ɜɌɓɎɔɞɔɫ. ɀɚɜɘɔɜɟɪɥɑɑɝɫ 

əɚɎɚɚɍɜɌɓɚɎɌəɔɑ ɚɖɌɓɧɎɌɑɞ ɎɧɜɌɒɑəəɚɑ əɑɏɌ-

ɞɔɎəɚɑ ɎɚɓɐɑɕɝɞɎɔɑ əɌ ɚɜɏɌəɧ ɖɜɚɎɑɞɎɚɜɑəɔɫ, 

ɔ ɛɜɔɎɚɐɔɞ ɖ əɑɛɚɗəɚɢɑəəɚɕ ɜɌɍɚɞɑ ɐɧɡɌɞɑɗɨ-

əɚɕ ɝɔɝɞɑɘɧ. ȮɚɓəɔɖɌɑɞ əɌɜɟɤɑəɔɑ ɠɟəɖɢɔɚ-

əɔɜɚɎɌəɔɫ ɔɘɘɟəəɚɕ ɝɔɝɞɑɘɧ, ɎɧɓɧɎɌɪɥɑɑ 

ɚɍɜɌɓɚɎɌəɔɑ ɚɜɏɌəɔɓɘɚɘ Ɍəɞɔɞɑɗ ɖ ɝɚɍɝɞɎɑə-

əɧɘ ɖɗɑɞɖɌɘ, ɢɔɜɖɟɗɔɜɟɪɥɔɑ ɔɘɘɟəəɧɑ ɖɚɘ-

ɛɗɑɖɝɧ ɎɧɓɧɎɌɪɞ ɛɚɎɜɑɒɐɑəɔɑ ɝɚɝɟɐɔɝɞɚɕ 

ɝɞɑəɖɔ ɘɔɖɜɚɢɔɜɖɟɗɫɞɚɜəɚɏɚ ɜɟɝɗɌ,  ɜɌɓɎɔɎɌ-

ɪɞɝɫ ɞɜɚɘɍɚɓɧ çin situè [8]. ȿ ɍɚɗɨəɧɡ ɝ ɚəɖɚɗɚ-

ɏɔɑɕ ɍɜɚəɡɚɗɑɏɚɣəɚɕ ɝɔɝɞɑɘɧ ɛɑɜɑɐ ɚɛɑɜɌɞɔɎ-

əɧɘ ɎɘɑɤɌɞɑɗɨɝɞɎɚɘ ɚɢɑəɖɑ ɝɞɑɛɑəɔ əɌɜɟɤɑ-

əɔɕ ɖɜɚɎɚɞɚɖɌ ɛɜɔɐɌɑɞɝɫ ɍɚɗɨɤɚɑ ɓəɌɣɑəɔɑ, 

ɞɌɖ ɖɌɖ ɩɞɚ ɘɚɒɑɞ ɛɚɎɗɔɫɞɨ əɌ ɔɝɡɚɐ ɚɛɑɜɌɢɔɔ 

ɔ Ɏ ɐɌɗɨəɑɕɤɑɘ əɌ Ɏɑɝɨ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɧɕ 

ɛɑɜɔɚɐ.  

Ȼɜɔ ɛəɑɎɘɚəɔɔ  ɠɌɓɌ  ɌɜɞɑɜɔɌɗɨəɚɕ ɏɔ-

ɛɑɜɑɘɔɔ (1 ɝɞɌɐɔɫ ɛɚ ɂɔəɓɓɑɜɗɔəɏɟ)  Ɏ ɞɑɣɑəɔɑ 

1-2 ɝɟɞɚɖ ɝɘɑəɫɑɞɝɫ ɜɌɓɎɔɞɔɑɘ Ɏɑəɚɓəɚɕ ɏɔɛɑ-

ɜɑɘɔɔ. Ƚɖɚɜɚɝɞɨ ɖɜɚɎɚɞɚɖɌ Ɏ ɘɔɖɜɚɢɔɜɖɟɗɫ-

ɞɚɜəɧɡ ɝɚɝɟɐɌɡ ɛɌɐɌɑɞ. ȻɜɔɣɔəɌɘɔ ɩɞɚɏɚ ɝɚ-

ɝɞɚɫəɔɫ ɫɎɗɫɪɞɝɫ ɝɐɌɎɗɑəɔɑ Ɏɑəɟɗ əɌɖɌɛɗɔɎɌ-

ɪɥɔɘɝɫ ɩɖɝɝɟɐɌɞɚɘ, ɛɚɎɧɤɑəɔɑ ɞɚəɟɝɌ ɔɡ ɝɞɑ-

əɚɖ ɛɚɐ Ɏɗɔɫəɔɑɘ ɏɔɝɞɌɘɔəɌ, ɐɑɕɝɞɎɟɪɥɑɏɚ əɌ 

ȹ1-ɜɑɢɑɛɞɚɜɧ, əɑɘɌɗɚɎɌɒəɟɪ ɜɚɗɨ ɔɏɜɌɑɞ ɛɚ-

Ɏɧɤɑəɔɑ Ɏɫɓɖɚɝɞɔ  ɖɜɚɎɔ  ɛɜɔ ɩɖɝɝɟɐɌɢɔɔ ɔ 

çɝɗɌɐɒɔɜɚɎɌəɔɫè ɠɚɜɘɑəəɧɡ ɩɗɑɘɑəɞɚɎ. 

ȹɌɖɚɛɗɑəɔɑ ɗɑɕɖɚɢɔɞɚɎ ɟ ɝɞɑəɚɖ ɛɚɝɞɖɌɛɔɗɗɫ-

ɜɚɎ ɔ Ɏɑəɟɗ ɞɌɖɒɑ ɝɛɚɝɚɍɝɞɎɟɑɞ ɓɌɘɑɐɗɑəɔɪ ɞɚ-

ɖɌ ɖɜɚɎɔ. ȼɌɓɎɔɞɔɑ ɎɚɝɛɌɗɑəɔɫ ɛɑɜɑɡɚɐɔɞ Ɏ 

ɝɞɌɐɔɪ ɖɜɌɝəɚɏɚ, Ɍ ɓɌɞɑɘ  ɝɑɜɚɏɚ ɚɛɑɣɑəɑəɔɫ. 

Ȼɜɔ ɓɌɎɑɜɤɑəɔɔ ɎɚɝɛɌɗɑəɔɫ ɔ ɎɚɝɝɞɌəɚɎɗɑəɔɔ 

ɍɜɚəɡɔɌɗɨəɚɕ ɛɜɚɡɚɐɔɘɚɝɞɔ, ɖɌɖ ɛɜɌɎɔɗɚ, ɛɜɚ-

ɔɝɡɚɐɔɞ əɚɜɘɌɗɔɓɌɢɔɫ ɠɟəɖɢɔɕ ɜɫɐɌ ɖɗɑɞɚɣ-

əɧɡ ɩɗɑɘɑəɞɚɎ: ɩəɐɚɞɑɗɔɚɢɔɞɚɎ, ɗɑɕɖɚɢɔɞɚɎ, 

ɞɜɚɘɍɚɢɔɞɚɎ, ɖɗɑɞɚɖ ɝɚɑɐɔəɔɞɑɗɨəɚɕ ɞɖɌəɔ ɔ 

ɐɜ. ȮɚɝɛɌɗɔɞɑɗɨəɌɫ ɛɜɚɗɔɠɑɜɌɢɔɫ ɛɚɝɞɑɛɑəəɚ 

ɛɑɜɑɡɚɐɔɞ Ɏ ɛɜɚɢɑɝɝ ɜɑɏɑəɑɜɌɢɔɔ, ɜɑɛɌɜɌɢɔɔ, 

ɎɚɝɝɞɌəɚɎɗɑəɔɫ ɞɖɌəɔ, ɛɚɎɜɑɒɐɑəəɚɕ ɔɗɔ ɐɌɒɑ 

ɜɌɓɜɟɤɑəəɚɕ ɎɚɝɛɌɗɔɞɑɗɨəɚɕ ɌɗɨɞɑɜɌɢɔɑɕ, ɣɞɚ 

ɛɜɚɫɎɗɫɑɞɝɫ ɝəɔɒɑəɔɑɘ ɔəɞɑəɝɔɎəɚɝɞɔ ɔə-

ɠɔɗɨɞɜɌɞɔɎəɧɡ ɔɓɘɑəɑəɔɕ ɔ ɎɚɝɝɞɌəɚɎɗɑəɔɑɘ 

ɛɑɜɠɟɓɔɔ Ɏ ɛɚɜɌɒɑəəɚɘ ɟɣɌɝɞɖɑ ɗɑɏɖɚɏɚ.  

ȮɧɎɚɐ.  

ȼɌɓɜɌɍɚɞɌəəɌɫ ɘɑɞɚɐɔɖɌ ɌɎɞɚɘɌɞɔɣɑɝɖɚɕ 

ɚɍɜɌɍɚɞɖɔ ɜɑɓɟɗɨɞɌɞɚɎ ɜɌɐɔɚɗɚɏɔɣɑɝɖɔɡ ɔɝɝɗɑ-

ɐɚɎɌəɔɕ ɗɑɏɖɔɡ Ɏ ɝɜɌɎəɑəɔɔ ɝ əɚɜɘɚɕ ɫɎɗɫɑɞɝɫ 

ɚɛɞɔɘɌɗɨəɚɕ ɐɗɫ ɢɑɗɚɏɚ ɜɫɐɌ ɓɌɍɚɗɑɎɌəɔɕ. Ȼɚɓ-

Ɏɚɗɫɑɞ ɖɚɗɔɣɑɝɞɎɑəəɚ ɚɢɑəɔɞɨ əɌɜɟɤɑəɔɫ ɘɔɖ-

ɜɚɢɔɜɖɟɗɫɢɔɔ ɔ ɜɌɝɝɣɔɞɌɞɨ ɐɑɠɔɢɔɞ ɛɑɜɠɟɓɔɔ,  

 

ȼɔɝ. 4 Ɍ (Fig. 4 Ɍ) 

 

ȼɔɝ. 4 ɍ (Fig. 4 b) 

 

ȼɔɝ. 4 Ɏ (Fig. 4 c ) 

ȼɔɝ. 4.   ȹɌɍɗɪɐɑəɔɑ ɍɚɗɨəɚɏɚ ȸ., 66 ɗɑɞ, ɐɔɌɏəɚɓ ɜɌɖ ɗɑɏɖɚɏɚ. 

Ɍ ð ȺɀɉȶȾ ɗɑɏɖɔɡ, ɠɜɚəɞɌɗɨəɌɫ ɜɑɖɚəɝɞɜɟɖɢɔɫ (ɓɌɐəɫɫ ɛɜɚɑɖɢɔɫ). Ⱥɛɜɑɐɑɗɫɪɞɝɫ əɌɜɟɤɑəɔɫ ɘɔɖɜɚɢɔɜɖɟ-

ɗɫɢɔɔ Ɏ ɛɗɌɥɑɎɚɘ ɚɞɐɑɗɑ Ɏɑɜɡəɑɕ ɐɚɗɔ ɗɑɎɚɏɚ ɗɑɏɖɚɏɚ ɔ ɓəɌɣɔɞɑɗɨəɚɑ ɝəɔɒɑəɔɑ ɘɔɖɜɚɢɔɜɖɟɗɫɢɔɔ Ɏ ɛɜɌɎɚɘ 

ɗɑɏɖɚɘ. ɍ ð ȸȽȶȾ, ɗɑɏɚɣəɚɑ ɚɖəɚ, ɠɜɚəɞɌɗɨəɌɫ ɜɑɖɚəɝɞɜɟɖɢɔɫ (ɔəɎɑɜɝɔɫ). ȺɍɜɌɓɚɎɌəɔɑ əɔɒəɑɐɚɗɑɎɚɏɚ 

ɍɜɚəɡɌ, ɚɍɞɟɜɔɜɟɪɥɑɑ ɑɏɚ ɛɜɚɝɎɑɞ, ɟɘɑəɨɤɑəɔɑ ɚɍɦɑɘ Ɏ əɔɒəɑɕ ɐɚɗɔ, ɔəɠɔɗɨɞɜɌɢɔɫ Ɏ S9, S10. Ɏ ð ɖɚɘɛɨ-

ɪɞɑɜəɌɫ ɚɍɜɌɍɚɞɖɌ ɜɑɓɟɗɨɞɌɞɚɎ ɜɌɐɔɚɗɚɏɔɣɑɝɖɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ; ɘɔɖɜɚɢɔɜɖɟɗɫɢɔɫ Ɏ ɗɑɎɚɘ ɗɑɏɖɚɘ ɝɚɝɞɌɎ-

ɗɫɑɞ 83,1%, Ɍ Ɏ ɛɜɌɎɚɘ  Ɍ Ɏ ɛɜɌɎɚɘ ð 21,5%.  

Fig. 4.   Case of the patient M., 66 y.o., lung cancer.  

Ɍ ð SPECT of the lungs, frontal section (posterior view). Identified microcirculation diso rders in the mantle of the 

upper lobe of the left lung and a significant decrease in the microci rculation in the right lung. b ð MSCT, lung 

window, frontal section (inversion). There is a formation of a lower lobe bronchus, obturating its lumen, with a 

decrease in the volume of the lower lobe and infiltration in S9, S10.  c ð Computer processing of radiological r e-

search results. Microcirculation in the left lung is 83,1%, and in the right lung ð 21,5%.  
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ȼɔɝ. 5 Ɍ (Fig. 5 Ɍ) 

 

ȼɔɝ. 5 ɍ (Fig. 5 b) 

 

ȼɔɝ. 5 Ɏ (Fig. 5 ɝ) 

 

ȼɔɝ. 5 ɏ (Fig. 5 d) 

 

ȼɔɝ. 5 ɐ (Fig. 5 e) 

 

ȼɔɝ. 5 e (Fig. 5 f) 

ȼɔɝ. 5.    ȹɌɍɗɪɐɑəɔɑ ɍɚɗɨəɚɏɚ Ȯ., 63 ɗɑɞ. ȰɔɌɏəɚɓ ɛɜɌɎɚɝɞɚɜɚəəɫɫ əɔɒəɑɐɚɗɑɎɌɫ ɛəɑɎɘɚəɔɫ. 

Ɍ, ɍ, Ɏ ð ɜɑəɞɏɑəɚɜɌɐɔɚɗɚɏɔɣɑɝɖɔɑ ɔɝɝɗɑɐɚɎɌəɔɫ, ɛɜɚɎɑɐɑəəɧɑ ɛɜɔ ɛɚɝɞɟɛɗɑəɔɔ ɍɚɗɨəɚɏɚ Ɏ ɖɗɔəɔɖɟ. Ɍ ð 

ȺɀɉȶȾ ɗɑɏɖɔɡ, ɠɜɚəɞɌɗɨəɌɫ ɜɑɖɚəɝɞɜɟɖɢɔɫ (ɓɌɐəɫɫ ɛɜɚɑɖɢɔɫ). Ⱥɛɜɑɐɑɗɫɪɞɝɫ ɓəɌɣɔɞɑɗɨəɧɑ ɗɚɖɌɗɨəɧɑ 

əɌɜɟɤɑəɔɫ ɘɔɖɜɚɢɔɜɖɟɗɫɢɔɔ Ɏ ɚɍɚɔɡ ɗɑɏɖɔɡ. Ȼɑɜɠɟɓɔɫ ɚɝɞɌɑɞɝɫ ɚɞəɚɝɔɞɑɗɨəɚ ɝɚɡɜɌəəɚɕ ɞɚɗɨɖɚ  Ɏ əɌɐɐɔɌ-

ɠɜɌɏɘɌɗɨəɧɡ ɚɞɐɑɗɌɡ. ɍ ð ȸȽȶȾ, ɗɑɏɚɣəɚɑ ɚɖəɚ, ɠɜɚəɞɌɗɨəɌɫ ɜɑɖɚəɝɞɜɟɖɢɔɫ (ɔəɎɑɜɝɔɫ). Ȯ Ɏɑɜɡəɔɡ ɐɚɗɫɡ 

ɗɑɏɖɔɡ ð ɢɑəɞɜɔɌɢɔəɌɜəɌɫ ɩɘɠɔɓɑɘɌ, Ɏ əɔɒəɑɕ ɐɚɗɑ ɛɜɌɎɚɏɚ ɗɑɏɖɚɏɚ ɟɣɌɝɞɚɖ ɔəɠɔɗɨɞɜɌɢɔɔ, ɝ Ɏɔɐɔɘɧɘɔ 

ɛɜɚɝɎɑɞɌɘɔ ɍɜɚəɡɚɎ. Ɏ ð ɖɚɘɛɨɪɞɑɜəɌɫ ɚɍɜɌɍɚɞɖɌ ɜɑɓɟɗɨɞɌɞɚɎ ɜɌɐɔɚɗɚɏɔɣɑɝɖɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ. ɘɔɖɜɚɢɔɜɖɟ-

ɗɫɢɔɫ Ɏ ɗɑɎɚɘ ɗɑɏɖɚɘ  ɝɚɝɞɌɎɗɫɑɞ 87%,  Ɍ Ɏ ɛɜɌɎɚɘ ð 54,6,%.  ɏ, ɐ, ɑ ð ɜɑəɞɏɑəɚɜɌɐɔɚɗɚɏɔɣɑɝɖɔɑ ɔɝɝɗɑɐɚɎɌəɔɫ, 

ɛɜɚɎɑɐɑəəɧɑ ɛɚɝɗɑ 10 ɐəɑɕ ɌəɞɔɍɌɖɞɑɜɔɌɗɨəɚɕ ɞɑɜɌɛɔɔ. ɏ ð ȺɀɉȶȾ ɗɑɏɖɔɡ, ɠɜɚəɞɌɗɨəɌɫ ɜɑɖɚəɝɞɜɟɖɢɔɫ 

(ɓɌɐəɫɫ ɛɜɚɑɖɢɔɫ). Ⱥɛɜɑɐɑɗɫɑɞɝɫ ɛɚɗɚɒɔɞɑɗɨəɌɫ ɐɔəɌɘɔɖɌ, Ɏ Ɏɔɐɑ ɟɎɑɗɔɣɑəɔɫ ɛɑɜɠɟɓɔɔ Ɏ əɔɒəɑɕ ɐɚɗɑ ɛɜɌ-

Ɏɚɏɚ ɗɑɏɖɚɏɚ ɔ Ɏ ɛɗɌɥɑɎɚɘ ɚɞɐɑɗɑ Ɏɑɜɡəɑɕ ɐɚɗɔ ɗɑɎɚɏɚ ɗɑɏɖɚɏɚ. ɐ ð ȸȽȶȾ, ɗɑɏɚɣəɚɑ ɚɖəɚ, ɠɜɚəɞɌɗɨəɌɫ ɜɑɖɚə-

ɝɞɜɟɖɢɔɫ (ɔəɎɑɜɝɔɫ). ȻɚɗɚɒɔɞɑɗɨəɌɫ ɐɔəɌɘɔɖɌ. ȿɘɑəɨɤɑəɔɑ ɓɚəɧ ɔəɠɔɗɨɞɜɌɢɔɔ. ɑ ð ɖɚɘɛɨɪɞɑɜəɌɫ ɚɍɜɌ-

ɍɚɞɖɌ ɜɑɓɟɗɨɞɌɞɚɎ ɜɌɐɔɚɗɚɏɔɣɑɝɖɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ; ɘɔɖɜɚɢɔɜɖɟɗɫɢɔɫ Ɏ ɗɑɎɚɘ ɗɑɏɖɚɘ  ɝɚɝɞɌɎɗɫɑɞ 92,6%, Ɏ 

ɛɜɌɎɚɘ ð 76,5 %.   

Fig. 5.    Case of the patient V., 63 y.o., right -sided lower lobe pneumonia.  

Ɍ, b, c ð studies performed upon admission of the patient to the clinic.  Ɍ ð SPECT of the lungs, frontal section (po s-

terior view). Significant localized microcirculation disorders in both lungs. Perfusion remains relatively safe only in 

the supradiaphragmatic regions.  b ð MSCT, lung window, frontal section (inversion). In the upper lo bes of the 

lungs, centriacinar emphysema is determined, and there is also an infiltration site in the lower lobe of the right 

lung with visible bronchial lumens.  Ɏ ð Computer processing of radiological research results. Microcirculation in 

the left lung is 87%, in the right lung ð 54,6,%.  d, e, f ðstudies performed after 10 days of antibiotic therapy.  d ð 

SPECT of the lungs, frontal section (posterior view). There is defined positive dynamics: an increase in perfusion in 

the lower lobe of the right lung and in the cloak of the upper lobe of the left lung.  e ð MSCT, lung window, frontal 

section (inversion).  There is defined positive dynamics: reduction of the infilt ration zone.  f ð Computer processing 

of radiological research results. Microcirculation in the left lung is 92,6%, in the right lung ð 76,5%.  










































































































































































































































































































































































































































