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Ȱɚɜɚɏɔɑ ɣɔɞɌɞɑɗɔ! 

 

Ȼɑɜɑɐ ɎɌɘɔ ɣɑɞɎɑɜɞɧɕ əɚɘɑɜ ȼɚɝɝɔɕɝɖɚɏɚ ɉɗɑɖɞɜɚəəɚɏɚ 

ȲɟɜəɌɗɌ ȷɟɣɑɎɚɕ ȰɔɌɏəɚɝɞɔɖɔ ɓɌ 2021 ɏɚɐ (Ⱦɚɘ 11, No4, 2021). 

ɉɛɔɐɑɘɔɚɗɚɏɔɣɑɝɖɌɫ ɚɍɝɞɌəɚɎɖɌ Ɏ ɘɔɜɑ ɔ əɌɤɑɕ ɝɞɜɌəɑ, ɖ ɝɚ-

ɒɌɗɑəɔɪ, ɚɝɞɌɑɞɝɫ əɌɛɜɫɒɑəəɚɕ. ȸɧ ɛɜɚɐɚɗɒɌɑɘ ɜɟɍɜɔɖɟ ɐɗɫ 

ɝɞɌɞɑɕ, ɛɚ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɑ COVID-ɌɝɝɚɢɔɔɜɚɎɌəəɧɡ ɛɚ-

ɜɌɒɑəɔɕ ɗɑɏɖɔɡ ɔ ɛɜɔɘɑəɑəɔɑ ɘɑɞɚɐɚɎ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ 

ɐɗɫ ɘɚəɔɞɚɜɔəɏɌ ɔ ɛɜɔ ɛɚɜɌɒɑəɔɔ ɚɜɏɌəɚɎ-ɘɔɤɑəɔɕ. 

Ȯ ɩɞɚɘ əɚɘɑɜɑ ɜɟɍɜɔɖɟ ɚɞɖɜɧɎɌɑɞ ɝɞɌɞɨɫ, ɛɚɝɎɫɥɑəəɌɫ 

ɜɚɗɔ ȸȼȾ ɛɜɔ ɜɌɓɗɔɣəɧɡ əɑɎɜɚɗɚɏɔɣɑɝɖɔɡ əɌɜɟɤɑəɔɫɡ ɛɚɝɗɑ 

ɛɑɜɑəɑɝɑəəɚɕ Ɏɔɜɟɝəɚɕ ɔəɠɑɖɢɔɔ ð COVID -19. ȸɧ ɟɎɑɜɑəɧ, 

ɣɞɚ ɛɟɍɗɔɖɌɢɔɫ ɘɌɞɑɜɔɌɗɚɎ, ɝɎɫɓɌəəɧɡ ɝ ɐɌəəɚɕ ɞɑɘɚɕ, ɍɟɐɑɞ 

ɛɚɗɑɓəɌ ɛɜɌɖɞɔɣɑɝɖɔɘ ɎɜɌɣɌɘ.  

ȶɚəɑɣəɚ, ɘɧ ɛɜɚɐɚɗɒɌɑɘ ɛɑɣɌɞɌɞɨ ɚɜɔɏɔəɌɗɨəɧɑ ɝɞɌ-

ɞɨɔ, ɝɗɟɣɌɔ ɔɓ ɛɜɌɖɞɔɖɔ    ɔ əɌɟɣəɧɑ ɚɍɓɚɜɧ. Ȯ ɩɞɚɘ əɚɘɑɜɑ 

ɎɌɤɑɘɟ ɎəɔɘɌəɔɪ ɛɜɑɐɝɞɌɎɗɑəɚ 11 ɚɜɔɏɔəɌɗɨəɧɡ ɝɞɌɞɑɕ ɔ 8 

ɝɗɟɣɌɑɎ ɔɓ ɛɜɌɖɞɔɖɔ.  

ȹɌ ɝɌɕɞɑ əɌɤɑɏɚ ɒɟɜəɌɗɌ (www.rejr.ru) ɫ ɚɍɜɌɥɌɗɝɫ ɝ 

ɛɜɚɝɨɍɚɕ ɖ ɌɎɞɚɜɌɘ ɍɚɗɑɑ ɝɞɜɚɏɚ ɛɚɐɡɚɐɔɞɨ ɖ ɚɠɚɜɘɗɑəɔɪ ɝɞɌ-

ɞɑɕ, əɌɛɜɌɎɗɫɑɘɧɡ Ɏ əɌɤ ɒɟɜəɌɗ. Ȯɧəɟɒɐɑə əɌɛɚɘəɔɞɨ, ɣɞɚ 

ɟɎɑɗɔɣɔɗɚɝɨ ɖɚɗɔɣɑɝɞɎɚ ɝɞɌɞɑɕ, ɖɚɞɚɜɧɑ ɚɞɖɗɚəɫɪɞɝɫ ɜɑɐɖɚɗ-

ɗɑɏɔɑɕ ɔɗɔ ɚɞɛɜɌɎɗɫɪɞɝɫ əɌ ɐɚɜɌɍɚɞɖɟ ɞ.ɖ. əɑ ɝɚɚɞɎɑɞɝɞɎɟɪɞ 

ɞɜɑɍɚɎɌəɔɫ, ɛɜɑɐɦɫɎɗɫɑɘɧɘ ɒɟɜəɌɗɚɘ ɖ ɛɚɐɌɣɑ ɘɌɞɑɜɔɌɗɚɎ 

((http://www.rejr.ru/avtoram/avtoram.htm l). Ȼɜɚɤɟ ɌɎɞɚɜɚɎ 

ɝɞɜɚɏɚ ɝɗɑɐɚɎɌɞɨ ɔəɝɞɜɟɖɢɔɫɘ. ɉɞɚ ɓəɌɣɔɞɑɗɨəɚ ɟɝɖɚɜɔɞɨ ɛɜɚ-

ɡɚɒɐɑəɔɑ ɝɞɌɞɑɕ. 

ȶɌɖ ɎɝɑɏɐɌ, ɘɧ ɒɐɑɘ ɚɞ əɌɤɔɡ ɣɔɞɌɞɑɗɑɕ ɔ ɌɎɞɚɜɚɎ ɚɍ-

ɜɌɞəɟɪ ɝɎɫɓɨ -  ɚɞɓɧɎɧ, Ɏɚɛɜɚɝɧ ɔ ɛɚɒɑɗɌəɔɫ ɛɚ ɜɌɍɚɞɑ ɒɟɜ-

əɌɗɌ. 

 

ȲɑɗɌɪ Ɏɝɑɘ ɓɐɚɜɚɎɨɫ ɔ ɍɚɗɨɤɔɡ ɞɎɚɜɣɑɝɖɔɡ ɟɝɛɑɡɚɎ əɌ 

ɍɗɌɏɚ əɌɤɔɡ ɛɌɢɔɑəɞɚɎ!!  

Ƚ əɌɝɞɟɛɌɪɥɔɘ ȹɚɎɧɘ, 2022 ɏɚɐɚɘ! 

 

ȯɗɌɎəɧɕ ɜɑɐɌɖɞɚɜ  

ȬɖɌɐɑɘɔɖ ȼȬȹ Ƚ.ȶ. ȾɑɜəɚɎɚɕ 
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3 - ɀȯȭȹȿ ɀɑɐɑɜɌɗɨəɧɕ ɔɝɝɗɑɐɚɎɌɞɑɗɨɝɖɔɕ ɢɑəɞɜ ɠɟəɐɌɘɑəɞɌɗɨəɚɕ ɔ ɞɜɌəɝɗɫɢɔɚəəɚɕ ɘɑɐɔɢɔəɧ, ɏ. ȹɚɎɚɝɔɍɔɜɝɖ, ȼɚɝɝɔɫ 

 

əɌɗɔɓ ɔ ɚɍɚɍɥɑəɔɑ ɛɑɜɎɚɏɚ ɚɛɧɞɌ ɔɝɛɚɗɨɓɚɎɌəɔɫ ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɚɕ ɞɚɘɚɏɜɌɠɔɔ 

(ȸȼȾ) ɛɜɔ ɜɌɓɗɔɣəɧɡ əɑɎɜɚɗɚɏɔɣɑɝɖɔɡ əɌɜɟɤɑəɔɫɡ ɟ ɗɪɐɑɕ ɛɚɝɗɑ ɛɑɜɑəɑɝɑəəɚɕ əɚɎɚɕ 

Ɏɔɜɟɝəɚɕ ɔəɠɑɖɢɔɔ ð COVID -19.  

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. ȺɛɔɝɌəɌ ɝɚɎɚɖɟɛəɚɝɞɨ ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ Ɏɗɔɫəɔɕ ɎɔɜɟɝɌ, ɛɜɔ-

ɎɚɐɫɥɌɫ ɖ ɘɔɖɜɚ- ɔ ɘɌɖɜɚɝɞɜɟɖɞɟɜəɧɘ əɌɜɟɤɑəɔɫɘ Ɏ ɢɑəɞɜɌɗɨəɚɕ əɑɜɎəɚɕ ɝɔɝɞɑɘɑ 

(ɂȹȽ) ɔɤɑɘɔɣɑɝɖɚɏɚ, ɏɑɘɚɜɜɌɏɔɣɑɝɖɚɏɚ, ɎɚɝɛɌɗɔɞɑɗɨəɚɏɚ ɔ ɘɑɞɌɍɚɗɔɣɑɝɖɚɏɚ ɡɌɜɌɖɞɑɜɌ, ɖɚɞɚɜɧɑ 

ɗɑɒɌɞ Ɏ ɚɝəɚɎɑ ȸȼȾ ɎɔɓɟɌɗɔɓɌɢɔɔ ɛɚɝɞɖɚɎɔɐəɚɏɚ əɑɎɜɚɗɚɏɔɣɑɝɖɚɏɚ ɝɔəɐɜɚɘɌ (ȻȶȹȽ).  

ȼɑɓɟɗɨɞɌɞɧ. Ȯ ɜɌɍɚɞɑ ɛɜɔɎɚɐɫɞɝɫ ɝɚɎɜɑɘɑəəɧɑ ɛɜɑɐɝɞɌɎɗɑəɔɫ ɚ ɛɌɞɚɏɑəɑɓɑ ɜɌɓɎɔɞɔɫ 

ȻȶȹȽ. ȺɞɘɑɣɌɑɞɝɫ ɎɓɌɔɘɚɝɎɫɓɨ ɛɌɞɚɏɑəɑɞɔɣɑɝɖɔɡ ɚɝəɚɎ ɝɔəɐɜɚɘɌ, ɑɏɚ ɖɗɔəɔɣɑɝɖɔɡ ɛɜɚɫɎɗɑ-

əɔɕ, ɝɞɜɟɖɞɟɜəɧɡ, ɘɑɞɌɍɚɗɔɣɑɝɖɔɡ ɔ ɠɟəɖɢɔɚəɌɗɨəɧɡ ɔɓɘɑəɑəɔɕ Ɏ ɂȹȽ ɛɚ ɐɌəəɧɘ ȸȼȾ. Ȼɜɚ-

ɐɑɘɚəɝɞɜɔɜɚɎɌə ɤɔɜɚɖɔɕ ɝɛɑɖɞɜ ȸȼȾ ɎɔɓɟɌɗɔɓɌɢɔɔ əɌɔɍɚɗɑɑ ɣɌɝɞɧɡ əɑɎɜɚɗɚɏɔɣɑɝɖɔɡ ɛɚɝɗɑɐ-

ɝɞɎɔɕ COVID-19.  

ȳɌɖɗɪɣɑəɔɑ. Ȼɚɗɟɣɑəəɧɑ ɐɌəəɧɑ ɝɎɔɐɑɞɑɗɨɝɞɎɟɪɞ ɚ ɞɚɘ, ɣɞɚ ȸȼȾ ɝɚ Ɏɝɑɘ ɝɛɑɖɞɜɚɘ ɝɌ-

ɘɧɡ ɝɚɎɜɑɘɑəəɧɡ ɖɌɣɑɝɞɎɑəəɧɡ ɔ ɖɚɗɔɣɑɝɞɎɑəəɧɡ ɛɚɐɡɚɐɚɎ ɖ ɚɢɑəɖɑ ɝɚɝɞɚɫəɔɫ ɏɚɗɚɎəɚɏɚ ɘɚɓ-

ɏɌ in vivo, əɌ ɝɑɏɚɐəɫɤəɔɕ ɐɑəɨ ɫɎɗɫɑɞɝɫ əɌɔɍɚɗɑɑ ɛɑɜɝɛɑɖɞɔɎəɧɘ ɔəɝɞɜɟɘɑəɞɚɘ ɔɝɝɗɑɐɚɎɌəɔɫ 

əɑɎɜɚɗɚɏɔɣɑɝɖɔɡ ɛɚɝɗɑɐɝɞɎɔɕ COVID-19.  
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nalysis and g eneralization of the first MRI experience for various neurological disorders af-

ter a new viral infection ð COVID -19.  

Materials and methods.  A set of pathological influences of the virus, leads to micro - and 

macrostructural disorders in the central nervous system (CNS) of an ischemic, hemorrhag-

ic, inflammatory and metabolic nature, which underlie MRI spectrum of Post -COVID Neurological 

Syndrome (PCNS) is described.  

Results.  The paper presents the relationship between the pathogenic foundations of this syndr ome, 

its clinical manifestations, structural, metabolic and functional changes in the central nervous sys-

Ȭ 

A 

COVID -19: ɃȾȺ ȹȱȺȭɁȺȰȴȸȺ ȳȹȬȾɈ ȼȱȹȾȯȱȹȺȷȺȯȿ 
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tem according to MRI data. A wide range of MRI imaging of the most common neurological conse-

quences of COVID -19 has been demonstrated.  

Conclusion.  The obtained data indicate that MRI with the wide spectrum of the modern qualitative 

and quantitative methods for assessing the state of the brain in vivo is currently the most promising 

tool for studying the neurological consequences of COVID -19.  
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 ɌɎɏɟɝɞɟ 2021 ɏɚɐɌ ɛɌəɐɑɘɔɫ 

COVID -19 ɟəɑɝɗɌ ɚɖɚɗɚ 4,3 ɘɔɗɗɔɚ-

əɚɎ ɒɔɓəɑɕ ɛɚ Ɏɝɑɘɟ ɘɔɜɟ. ȮɧɫɎ-

ɗɑəɚ ɚɖɚɗɚ 203,5 ɘɗə. ɝɗɟɣɌɑɎ ɓɌɍɚ-

ɗɑɎɌəɔɕ COVID-19 [1]. ȽɞɌəɚɎɔɞɝɫ 

ɚɣɑɎɔɐəɚ, ɣɞɚ ɎɧɝɚɖɌɫ ɝɘɑɜɞəɚɝɞɨ ɔ ɝɞɑɛɑəɨ 

ɞɫɒɑɝɞɔ ɓɌɍɚɗɑɎɌəɔɫ ɚɍɟɝɗɚɎɗɑəɧ əɑ ɝɞɚɗɨɖɚ 

ɜɑɝɛɔɜɌɞɚɜəɧɘɔ ɛɜɚɫɎɗɑəɔɫɘɔ ɎɔɜɟɝɌ, 

ɝɖɚɗɨɖɚ ɝɔɝɞɑɘəɧɘ ɡɌɜɌɖɞɑɜɚɘ ɑɏɚ Ɏɚɓɐɑɕ-

ɝɞɎɔɫ əɌ ɚɜɏɌəɔɓɘ. 

ȼɌɝɞɬɞ ɣɔɝɗɚ ɝɚɚɍɥɑəɔɕ ɚ əɑɎɜɚɗɚɏɔ-

ɣɑɝɖɔɡ əɌɜɟɤɑəɔɫɡ ɟ ɗɪɐɑɕ, ɛɑɜɑəɬɝɤɔɡ 

COVID: ɟ ɞɜɑɞɔ ɛɌɢɔɑəɞɚɎ, əɌɛɜɌɎɗɑəəɧɡ əɌ 

əɑɕɜɚɎɔɓɟɌɗɔɓɌɢɔɪ, əɌɍɗɪɐɌɪɞɝɫ ɘɚɜɠɚɗɚ-

ɏɔɣɑɝɖɔɑ ɔɓɘɑəɑəɔɫ Ɏ ɢɑəɞɜɌɗɨəɚɕ əɑɜɎəɚɕ 

ɝɔɝɞɑɘɑ, ɚɞɜɌɒɌɪɥɔɑ ɔɤɑɘɔɣɑɝɖɔɑ ɔ ɘɑɞɌ-

ɍɚɗɔɣɑɝɖɔɑ əɌɜɟɤɑəɔɫ, ɗɑɒɌɥɔɑ Ɏ ɚɝəɚɎɑ 

ɛɚɝɞɖɚɎɔɐəɚɏɚ əɑɎɜɚɗɚɏɔɣɑɝɖɚɏɚ ɝɔəɐɜɚɘɌ 

(ȻȶȹȽ) [2].   

ȻɚɜɌɒɑəɔɑ ɂȹȽ, ɌɝɝɚɢɔɔɜɚɎɌəəɚɑ ɝ 

COVID -19, ɘɚɒɑɞ ɍɧɞɨ ɝɎɫɓɌəɚ ɝɚ ɝɗɑɐɟɪ-

ɥɔɘɔ ɘɑɡɌəɔɓɘɌɘɔ: əɑɛɚɝɜɑɐɝɞɎɑəəɌɫ ɜɑ-

ɛɗɔɖɌɢɔɫ ɎɔɜɟɝɌ Ɏ ɏɗɔɌɗɨəɧɡ ɖɗɑɞɖɌɡ ɔɗɔ Ɏ 

əɑɕɜɚəɌɡ, Ɍɟɞɚɔɘɘɟəəɧɑ ɜɑɌɖɢɔɔ, ɩəɐɚɞɑɗɔ-

ɌɗɨəɌɫ ɐɔɝɠɟəɖɢɔɫ ɔ ɝɔɝɞɑɘəɌɫ ɖɚɌɏɟɗɚɛɌ-

ɞɔɫ (ɜɔɝ. 1).  

Ȯ ɝɞɌɞɨɑ ɍɟɐɟɞ ɛɚɐɜɚɍəɚ ɜɌɝɝɘɚɞɜɑəɧ 

ɛɌɞɚɏɑəɑɞɔɣɑɝɖɔɑ ɘɑɡɌəɔɓɘɧ ɎɚɓəɔɖəɚɎɑəɔɫ 

ȻȶȹȽ, ɝɎɫɓɌəəɧɑ ɝ əɔɘɔ ɘɚɜɠɚɗɚɏɔɣɑɝɖɔɑ, 

ɘɑɞɌɍɚɗɔɣɑɝɖɔɑ ɔ ɠɟəɖɢɔɚəɌɗɨəɧɑ ɔɓɘɑəɑ-

əɔɫ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ, Ɏɚɓɘɚɒəɚɝɞɔ ɔɡ ɎɧɫɎ-

ɗɑəɔɫ ɝ ɛɚɘɚɥɨɪ ɝɚɎɜɑɘɑəəɧɡ ɘɑɞɚɐɚɎ ȸȼȾ. 

ɂɑɗɨɪ ɚɍɓɚɜɌ ɫɎɗɫɑɞɝɫ ɛɜɔɎɗɑɣɑəɔɑ 

ɎəɔɘɌəɔɫ ɚɞɑɣɑɝɞɎɑəəɧɡ ɎɜɌɣɑɕ-ɜɌɐɔɚɗɚɏɚɎ 

ȶ 

 

ȼɔɝ. 1 (Fig. 1) 

ȼɔɝ. 1.    ȽɡɑɘɌ.  

ȻɌɞɚɏɑəɑɓ ɛɚɜɌɒɑəɔɫ əɑɜɎəɚɕ ɝɔɝɞɑɘɧ ɖɚɜɚəɌɎɔɜɟɝɌɘɔ. ȽȮ ð ɝɔɝɞɑɘəɚɑ ɎɚɝɛɌɗɑəɔɑ, ȯȶȽ ð ɏɗɪɖɚɖɚɜ-

ɞɔɖɚɝɞɑɜɚɔɐɧ, ȯɉȭ ð ɏɑɘɌɞɚɩəɢɑɠɌɗɔɣɑɝɖɔɕ ɍɌɜɨɑɜ [7]. 

Fig. 1.    Scheme.  

Pathogenesis of nervous system injury caused by coronaviruses [7].  
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ɔ əɑɎɜɚɗɚɏɚɎ ɖ ɛɜɚɍɗɑɘɑ ɝɎɚɑɎɜɑɘɑəəɚɕ ɐɔɌ-

ɏəɚɝɞɔɖɔ ɔ ɛɚɔɝɖɌ əɚɎɧɡ ɝɛɑɢɔɠɔɣɑɝɖɔɡ 

ɘɌɜɖɑɜɚɎ ȻȶȹȽ, ɜɑɤɑəɔɑ ɖɚɞɚɜɚɕ əɑɎɚɓ-

ɘɚɒəɚ ɍɑɓ ɛɚəɔɘɌəɔɫ ɛɌɞɚɏɑəɑɞɔɣɑɝɖɔɡ ɘɑ-

ɡɌəɔɓɘɚɎ COVID-ɌɝɝɚɢɔɔɜɚɎɌəəɚɏɚ ɛɚɎɜɑ-

ɒɐɑəɔɫ əɑɜɎəɚɕ ɝɔɝɞɑɘɧ. ȺɛɔɜɌɫɝɨ əɌ ɛɑɜ-

Ɏɧɑ ɔɝɝɗɑɐɚɎɌəɔɫ Ɏ ɩɞɚɕ ɚɍɗɌɝɞɔ ɓɌɜɟɍɑɒ-

əɧɡ ɔ ɚɞɑɣɑɝɞɎɑəəɧɡ ɖɚɗɗɑɏ, ɘɚɒəɚ ɚɛɜɑɐɑ-

ɗɔɞɨ ɝɞɜɌɞɑɏɔɪ ɐɌɗɨəɑɕɤɔɡ ɟɝɔɗɔɕ, ɜɌɓɎɔ-

ɞɔɫ ɔɐɑɕ ɔ ɛɚɐɡɚɐɚɎ ɖ ɔɝɛɚɗɨɓɚɎɌəɔɪ ɝɚ-

Ɏɜɑɘɑəəɧɡ ɘɑɞɚɐɚɎ ȸȼȾ Ɏ ɍɚɜɨɍɑ ɝ ɛɚɝɗɑɐ-

ɝɞɎɔɫɘɔ ɛɌəɐɑɘɔɔ.  

ȻɌɞɚɏɑəɑɓ. 

Ȯɔɜɟɝ Severe Acute Respiratory 

Syndrome -related Coronavirus 2 (SARS -CoV-2) 

ɛɜɚəɔɖɌɑɞ Ɏ ɖɗɑɞɖɔ-ɘɔɤɑəɔ ɛɚɝɜɑɐɝɞɎɚɘ 

ɠɌɏɚɢɔɞɚɓɌ, Ɍ ɞɌɖɒɑ ɘɚɒɑɞ ɛɜɚəɔɖɌɞɨ 

ɝɖɎɚɓɨ ɘɑɘɍɜɌəɟ ɖɗɑɞɖɔ ɛɜɔ ɛɚɘɚɥɔ ɝɎɫɓɔ ɝ 

ɛɚɜɠɔɜɔəɌɘɔ [3]. ȱɝɞɨ ɔ ɛɜɫɘɚɕ ɔəɞɜɌ-

əɌɓɌɗɨəɧɕ ɛɟɞɨ Ɏɔɜɟɝəɚɕ ɔəɎɌɓɔɔ Ɏ ɂȹȽ ɣɑ-

ɜɑɓ ɚɍɚəɫɞɑɗɨəɟɪ ɗɟɖɚɎɔɢɟ ɔ ɚɍɚəɫɞɑɗɨəɧɑ 

əɑɜɎɧ [2]. 

ȰɚɖɌɓɌɞɑɗɨɝɞɎɚɘ ɛɜɫɘɚɕ Ɏɔɜɟɝəɚɕ 

ɔəɎɌɓɔɔ ɂȹȽ ɫɎɗɫɑɞɝɫ ɚɍəɌɜɟɒɑəɔɑ ɝ ɛɚɘɚ-

ɥɨɪ ɝɑɖɎɑəɔɜɚɎɌəɔɫ ɏɑəɚɘɌ Ɏɔɜɟɝəɧɡ ɣɌ-

ɝɞɔɢ Ɏ ɝɛɔəəɚɘɚɓɏɚɎɚɕ ɒɔɐɖɚɝɞɔ ɛɌɢɔɑəɞɚɎ 

ɝ COVID-19 Ɏ ɚɐəɚɕ ɔɓ ɍɚɗɨəɔɢ ȻɑɖɔəɌ [4]. 

ȴɓ-ɓɌ ɛɚɐɌɎɗɑəɔɫ Ɏɔɜɟɝɚɘ Ɍəɏɔɚɞɑə-

ɓɔə-ɛɜɑɎɜɌɥɌɪɥɑɏɚ ɠɑɜɘɑəɞɌ 2 (ȬȻɀ-2) əɌ 

ɩəɐɚɞɑɗɔɔ ɔ ɏɗɌɐɖɚɘɧɤɑɣəɧɡ ɖɗɑɞɖɌɡ ɝɚɝɟ-

ɐɚɎ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ, ɎɚɓəɔɖɌɑɞ ɩəɐɚɞɑɗɔɌɗɨ-

əɌɫ ɐɔɝɠɟəɖɢɔɫ ɔ ɌɝɝɚɢɔɔɜɚɎɌəəɚɑ ɏɔɛɑɜ-

ɎɚɝɛɌɗɑəɔɑ ð ɩəɐɚɞɑɗɔɔɞ Ɏ ɘɑɝɞɑ ɎɡɚɐɌ Ɏɔ-

ɜɟɝəɧɡ ɣɌɝɞɔɢ, əɌ ɏɜɌəɔɢɑ əɑɜɎəɚ-

ɝɚɝɟɐɔɝɞɧɡ ɖɚəɞɌɖɞɚɎ. ȻɜɚɐɚɗɒɌɪɥɑɑɝɫ ɏɔ-

ɛɑɜɎɚɝɛɌɗɑəɔɑ ɔ ɩəɐɚɞɑɗɔɔɞ ɝɛɚɝɚɍɝɞɎɟɪɞ 

əɌɜɟɤɑəɔɪ ɏɑɘɌɞɚɩəɢɑɠɌɗɔɣɑɝɖɚɏɚ ɍɌɜɨɑɜɌ, 

ɛɜɚəɔɖəɚɎɑəɔɪ ɎɔɜɟɝɌ Ɏ ɘɚɓɏ ɝ Ɏɧɐɑɗɑəɔɑɘ 

əɚɎɧɡ ɖɌɝɖɌɐɚɎ ɛɜɚɎɚɝɛɌɗɔɞɑɗɨəɧɡ ɢɔɞɚɖɔ-

əɚɎ. 

Ȱɜɟɏɔɘ ɎɌɒəɧɘ ɛɌɞɚɏɑəɑɞɔɣɑɝɖɔɘ 

ɓɎɑəɚɘ ɛɚɜɌɒɑəɔɫ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɛɜɔ 

COVID -19 ɫɎɗɫɑɞɝɫ ɩɠɠɑɖɞ ɏɔɛɑɜɖɚɌɏɟɗɫɢɔɔ. 

Ⱥə ɘɚɒɑɞ ɍɧɞɨ ɎɧɓɎɌə ɢɔɞɚɖɔəɚɎɧɘ ɤɞɚɜ-

ɘɚɘ ð ɏɔɛɑɜɎɚɝɛɌɗɑəɔɑɘ ɝɚ ɝɛɑɢɔɠɔɣɑɝɖɔɘɔ 

Ɏɔɜɟɝəɧɘɔ ɘɑɡɌəɔɓɘɌɘɔ: ɛɜɚɗɔɠɑɜɌɢɔɑɕ 

ɘɑɏɌɖɌɜɔɚɢɔɞɚɎ ɝ ɛɚɝɗɑɐɟɪɥɔɘ ɞɜɚɘɍɚɢɔɞɚ-

ɓɚɘ; ɌɖɞɔɎɌɢɔɑɕ ɜɑəɔə-ɌəɏɔɚɞɑəɓɔəɚɎɚɕ ɝɔ-

ɝɞɑɘɧ, ɣɞɚ ɝɛɚɝɚɍɝɞɎɟɑɞ Ɍɐɏɑɓɔɔ ɔ ɌɏɜɑɏɌɢɔɔ 

ɞɜɚɘɍɚɢɔɞɚɎ, ɌɖɞɔɎɌɢɔɔ ɘɌɖɜɚɠɌɏɚɎ; ɛɜɚ-

ɐɟɖɢɔɑɕ Ɍəɞɔɠɚɝɠɚɗɔɛɔɐəɧɡ Ɍəɞɔɞɑɗ ð 

ɠɌɖɞɚɜɚɎ ɜɔɝɖɌ ɌɜɞɑɜɔɌɗɨəɚɏɚ ɔ Ɏɑəɚɓəɚɏɚ 

ɞɜɚɘɍɚɓɌ [5, 6]. 

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɖɚɜɚəɌɎɔɜɟɝəɌɫ ɔə-

ɠɑɖɢɔɫ Ɏɑɐɬɞ ɖ ɝɚɝɞɚɫəɔɪ ɏɔɛɑɜɖɚɌɏɟɗɫɢɔɔ, 

ɣɞɚ ɛɚɎɧɤɌɑɞ ɜɔɝɖ ɢɑɜɑɍɜɚɎɌɝɖɟɗɫɜəɧɡ ɝɚ-

ɍɧɞɔɕ Ɏ ɂȹȽ (ɜɔɝ. 1). 

Ȯ ɗɔɞɑɜɌɞɟɜɑ ɚɍɝɟɒɐɌɪɞɝɫ ɞɜɔ ɚɝəɚɎ-

əɧɑ ɞɑɚɜɔɔ ɛɜɚəɔɖəɚɎɑəɔɫ ɎɔɜɟɝɌ Ɏ ɂȹȽ: 

ɔəɞɜɌəɌɓɌɗɨəɌɫ ɔəɎɌɓɔɫ ɣɑɜɑɓ ɚɍɚəɫɞɑɗɨəɟɪ 

ɗɟɖɚɎɔɢɟ ɔ ɚɍɚəɫɞɑɗɨəɧɑ əɑɜɎɧ, ɞɜɌəɝɝɔ-

əɌɛɞɔɣɑɝɖɚɑ ɜɌɝɛɜɚɝɞɜɌəɑəɔɑ ɛɚɝɜɑɐɝɞɎɚɘ 

ɩɖɓɚ-/ ɩəɐɚɢɔɞɚɓɌ, ɏɑɘɌɞɚɏɑəəɌɫ ɏɑəɑɜɌɗɔɓɌ-

ɢɔɫ ɣɑɜɑɓ ɔəɠɔɢɔɜɚɎɌəəɧɑ ɘɚəɚɢɔɞɧ ɔɗɔ 

əɑɛɚɝɜɑɐɝɞɎɑəəɚɑ ɛɜɚɡɚɒɐɑəɔɑ ɎɔɜɟɝɌ ɣɑɜɑɓ 

ɏɑɘɌɞɚɩəɢɑɠɌɗɔɣɑɝɖɔɕ ɍɌɜɨɑɜ [8].  

ȶɗɔəɔɣɑɝɖɔɑ ɛɜɚɫɎɗɑəɔɫ ȻȶȹȽ. 

ȰɚɖɌɓɌɞɑɗɨɝɞɎɚɘ ɝɟɥɑɝɞɎɚɎɌəɔɫ 

ɛɚɝɞɖɚɎɔɐəɚɏɚ əɑɎɜɚɗɚɏɔɣɑɝɖɚɏɚ ɝɔəɐɜɚɘɌ 

(ȻȶȹȽ) ɝɗɟɒɔɞ ɎɚɓəɔɖəɚɎɑəɔɑ əɑɕɜɚɛɝɔɡɔ-

ɣɑɝɖɔɡ ɔ əɑɎɜɚɗɚɏɔɣɑɝɖɔɡ ɫɎɗɑəɔɕ ɟ ɛɌɢɔɑə-

ɞɚɎ ɛɚɝɗɑ COVID-19: ɐɑɛɜɑɝɝɔɫ, əɌɜɟɤɑəɔɑ 

ɝəɌ, ɍɑɝɛɚɖɚɕɝɞɎɚ (ɣɌɝɞɚ Ɏ ɠɚɜɘɑ ɛɚɝɞɞɜɌɎ-

ɘɌɞɔɣɑɝɖɚɏɚ ɝɞɜɑɝɝɚɎɚɏɚ ɜɌɝɝɞɜɚɕɝɞɎɌ), ɏɚ-

ɗɚɎɚɖɜɟɒɑəɔɑ, ɘɧɤɑɣəɧɑ ɔ ɏɚɗɚɎəɧɑ ɍɚɗɔ, 

Ɍəɚɝɘɔɫ. ȮɚɓəɔɖɌɪɞ ɔ ɍɚɗɑɑ ɝɑɜɨɬɓəɧɑ 

ɚɝɗɚɒəɑəɔɫ: ɩɛɔɗɑɛɞɔɣɑɝɖɔɑ ɛɜɔɛɌɐɖɔ, ɩə-

ɢɑɠɌɗɔɞ, ɢɑɜɑɍɜɚɎɌɝɖɟɗɫɜəɧɑ ɝɚɍɧɞɔɫ 

(ɔɤɑɘɔɣɑɝɖɔɑ ɔ ɏɑɘɚɜɜɌɏɔɣɑɝɖɔɑ ɔəɝɟɗɨɞɧ), 

ɝɔəɐɜɚɘ ȯɔɕɑəɌ-ȭɌɜɜɑ [9]. ȻɜɑɔɘɟɥɑɝɞɎɑəəɚ 

ɟ ɛɚɒɔɗɧɡ ɗɪɐɑɕ ɔ ɗɔɢ ɝ ɚɞɫɏɚɥɬəəɧɘ 

ɌəɌɘəɑɓɚɘ, COVID-19 ɘɚɒɑɞ ɎɧɓɧɎɌɞɨ əɑ 

ɞɚɗɨɖɚ ɐɚɗɏɚɝɜɚɣəɧɑ, əɚ ɔ ɚɝɞɜɧɑ əɑɎɜɚɗɚɏɔ-

ɣɑɝɖɔɑ ɚɝɗɚɒəɑəɔɫ, ɎɧɓɎɌəəɧɑ ɚɝɞɜɧɘ ɘɚɓ-

ɏɚɎɧɘ ɛɚɎɜɑɒɐɑəɔɑɘ (ȺȸȻ). ȹɌɗɔɣɔɑ ɔɓɘɑ-

əɬəəɚɏɚ ɝɚɓəɌəɔɫ ɔ ɔəɝɟɗɨɞɌ ɟ ɛɌɢɔɑəɞɚɎ 

ɛɜɔ COVID-ɌɝɝɚɢɔɔɜɚɎɌəəɚɘ ȺȸȻ, ɐɌɒɑ ɍɑɓ 

ɞɫɒɬɗɚɏɚ ɞɑɣɑəɔɫ ɚɝəɚɎəɚɏɚ ɓɌɍɚɗɑɎɌəɔɫ, 

ɛɜɑɐɝɞɌɎɗɫɑɞ Ɏɧɝɚɖɔɕ ɜɔɝɖ ɝɘɑɜɞɔ [10, 11]. 

ȸɑɞɚɐɧ ȸȼȾ ɐɔɌɏəɚɝɞɔɖɔ ȻȶȹȽ. 

ȸɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɌɫ ɞɚɘɚɏɜɠɔɫ. 

Ȼɜɔ ȸȼȾ ɟ 37 ɛɌɢɔɑəɞɚɎ ɝ ɞɫɒɬɗɚɕ 

ɠɚɜɘɚɕ COVID-19 (ɔɝɖɗɪɣɌɫ ɛɌɢɔɑəɞɚɎ ɝ 

ɔəɝɟɗɨɞɌɘɔ), əɌɔɍɚɗɑɑ ɣɌɝɞɧɘɔ əɌɡɚɐɖɌɘɔ 

ɍɧɗɔ: ɔɓɘɑəɑəɔɑ ɔəɞɑəɝɔɎəɚɝɞɔ ɝɔɏəɌɗɌ Ɏ 

ɖɚɜɑ ɘɑɐɔɌɗɨəɧɡ ɚɞɐɑɗɚɎ Ɏɔɝɚɣəɚɕ ɐɚɗɔ 

(43%), əɑɝɛɑɢɔɠɔɣɑɝɖɔɑ ɚɣɌɏɔ ɏɔɛɑɜɔəɞɑə-

ɝɔɎəɚɏɚ ɝɔɏəɌɗɌ Ɏ ɍɑɗɚɘ ɎɑɥɑɝɞɎɑ əɌ FLAIR 

(Fluid Ȭttenuated Inversion Recovery) ɔ DWI 

(Diffusion -Weighted Imaging) c ɜɌɓɗɔɣəɚɕ ɝɞɑ-

ɛɑəɨɪ ɖɚəɞɜɌɝɞəɚɏɚ ɟɝɔɗɑəɔɫ, Ɍɝɝɚɢɔɔɜɚ-

ɎɌəəɧɑ ɝ ɏɑɘɚɜɜɌɏɔɣɑɝɖɔɘɔ ɔɓɘɑəɑəɔɫɘɔ (Ɏ 

30%). ȿ 24% ɛɌɢɔɑəɞɚɎ əɌ ȸȼȾ ɚɍəɌɜɟɒɑəɧ 

ɚɍɤɔɜəɧɑ ɔ ɔɓɚɗɔɜɚɎɌəəɧɑ ɖɜɚɎɚɔɓɗɔɫəɔɫ 

Ɏ ɍɑɗɚɘ ɎɑɥɑɝɞɎɑ [12]. 

Ȯ ɜɌəəɑɘ ɛɚɝɘɑɜɞəɚɘ ȸȼȾ ɔɝɝɗɑɐɚɎɌ-

əɔɔ ɟ ɛɌɢɔɑəɞɚɎ ɝ COVID-19 Ɏ 21% ɚɍəɌɜɟ-

ɒɑəɧ ɌɝɔɘɘɑɞɜɔɣəɌɫ ɔɗɔ ɐɎɟɝɞɚɜɚəəɫɫ 

Ɍɞɜɚɠɔɫ ɚɍɚəɫɞɑɗɨəɧɡ ɗɟɖɚɎɔɢ [13]. Ȼɚɐɚɍ-

əɧɑ ɒɑ ɔɓɘɑəɑəɔɫ ɎɧɫɎɗɑəɧ ɔ əɌ ɛɜɔɒɔɓ-

əɑəəɧɡ ɞɚɘɚɏɜɌɘɘɌɡ (ɜɔɝ. 2) [14]. 

ȹɌɔɍɚɗɑɑ ɖɜɟɛəɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ əɑɎɜɚɗɚɏɔ-

ɣɑɝɖɔɡ ɛɚɝɗɑɐɝɞɎɔɕ ɔ ɔɡ ȸȼȾ ɛɜɚɫɎɗɑəɔɕ 

ɛɜɚɎɑɐɑəɚ əɌ ɚɝəɚɎɑ 1176 ɝɗɟɣɌɑɎ, ɏɚɝɛɔɞɌ-

ɗɔɓɔɜɚɎɌəəɧɡ ɛɌɢɔɑəɞɚɎ ɝ COVID-19 Ɏ ɍɚɗɨ-

əɔɢɟ Ȼɔɞɨɑ-ȽɌɗɨɛɑɞɜɔɑɜ (ɀɜɌəɢɔɫ). ȿ 26,2% 

ɍɧɗɔ ɎɧɫɎɗɑəɧ əɑɎɜɚɗɚɏɔɣɑɝɖɔɑ ɔ/ɔɗɔ ɛɝɔ-

ɡɔɌɞɜɔɣɑɝɖɔɑ ɛɜɚɫɎɗɑəɔɫ, ɝɜɑɐɔ  
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ɖɚɞɚɜɧɡ ɟ 72,4% Ɏ ɌəɌɘəɑɓɑ ɚɞɝɟɞɝɞɎɚɎɌɗɔ 

əɑɎɜɚɗɚɏɔɣɑɝɖɔɑ ɓɌɍɚɗɑɎɌəɔɫ. Ȯ 73 ɝɗɟɣɌɫɡ 

ɍɧɗɚ ɛɜɚɎɑɐɑəɚ ȸȼȾ ɔɝɝɗɑɐɚɎɌəɔɑ, ɔɓ əɔɡ Ɏ 

43 (58,9%) ɍɧɗɔ ɚɍəɌɜɟɒɑəɧ ɛɌɞɚɗɚɏɔɣɑɝɖɔɑ 

ɔɓɘɑəɑəɔɫ əɌ ȸȼȾ: ɟ 17 ð ɚɝɞɜɧɕ ɔɤɑɘɔɣɑ-

ɝɖɔɕ ɔəɝɟɗɨɞ (ɚɐɔə, ɝ ɝɚɛɟɞɝɞɎɟɪɥɔɘ ɞɜɚɘ-

ɍɚɓɚɘ ɏɗɟɍɚɖɔɡ Ɏɑə ɛɜɔ əɚɜɘɌɗɨəɧɡ ɔɝɡɚɐ-

əɧɡ ɐɌəəɧɡ ɖɚɌɏɟɗɫɢɔɔ ɔ ɍɑɓ ɔɓɎɑɝɞəɧɡ 

ɠɌɖɞɚɜɚɎ ɜɔɝɖɌ), ɟ 8 ð ɘəɚɒɑɝɞɎɑəəɧɑ ɘɔɖ-

ɜɚɖɜɚɎɚɔɓɗɔɫəɔɫ (ɜɔɝ. 3), ɟ 9 ð əɌɜɟɤɑəɔɫ 

ɛɑɜɠɟɓɔɔ ɘɚɓɏɌ, ɝɎɫɓɌəəɧɑ ɝ ɝɟɐɚɜɚɒəɧɘ 

ɝɔəɐɜɚɘɚɘ. ȸɑəɑɑ ɣɌɝɞɧɘɔ ɛɜɚɫɎɗɑəɔɫɘɔ 

ɚɖɌɓɌɗɔɝɨ:   ɘɟɗɨɞɔɠɚɖɌɗɨəɧɑ ɛɚɜɌɒɑəɔɫ 

ɍɑɗɚɏɚ ɎɑɥɑɝɞɎɌ (ɜɔɝ. 4), ɚɣɌɏɔ ɚɏɜɌəɔɣɑəɔɫ 

ɐɔɠɠɟɓɔɔ Ɏ ɛɜɑɐɑɗɌɡ ɎɌɗɔɖɌ ɘɚɓɚɗɔɝɞɚɏɚ 

ɞɑɗɌ, ɜɌɓɗɔɣəɧɑ ɏɔɛɚɖɝɔɣɑɝɖɔɑ ɔ ɔɤɑɘɔɣɑ-

ɝɖɔɑ ɛɜɚɫɎɗɑəɔɫ Ɏ ɝɗɟɣɌɫɡ ɚɝɞɌəɚɎɖɔ ɝɑɜɐɢɌ 

ɔɗɔ ɞɫɒɑɗɚɕ ɝɑɜɐɑɣəɚɕ əɑɐɚɝɞɌɞɚɣəɚɝɞɔ, 

ɝɔəɐɜɚɘɚɘ ɓɌɐəɑɕ ɚɍɜɌɞɔɘɚɕ ɩəɢɑɠɌɗɚɛɌ-

ɞɔɔ (ɜɔɝ. 3,ɍ), ɘɑɞɌɍɚɗɔɣɑɝɖɔɑ əɌɜɟɤɑəɔɫ, Ɍ  

 

ȼɔɝ. 2 Ɍ (Fig. 2 Ɍ) 

 

ȼɔɝ. 2 ɍ (Fig. 2 b) 

ȼɔɝ. 2.    ȸȼȾ, ɠɜɚəɞɌɗɨəɌɫ (A) ɔ ɌɖɝɔɌɗɨəɌɫ (B) ɜɑɖɚəɝɞɜɟɖɢɔɔ, FLAIR. 

ȯɔɛɑɜɔəɞɑəɝɔɎəɧɕ ɝɔɏəɌɗ ɚɞ ɖɚɜɧ Ɏ ɛɜɌɎɚɕ ɛɜɫɘɚɕ ɔɓɎɔɗɔəɑ (ɒɑɗɞɧɑ ɝɞɜɑɗɖɔ əɌ A ɔ B). ȹɌ ɎɝɞɌɎɖɑ Ɏ 

A ð ɏɔɛɑɜɔəɞɑəɝɔɎəɚɝɞɨ ɝ ɐɎɟɡ ɝɞɚɜɚə Ɏ ɚɍɚəɫɞɑɗɨəɧɡ ɗɟɖɚɎɔɢɌɡ (ɍɑɗɧɑ ɝɞɜɑɗɖɔ) [14]. 

Fig. 2.    MRI, coronal (A) and axial (B) reformatted 3 -dimensional fluid -attenuated inversion recov-

ery (FLAIR) 

Images showing cor tical hyperintensity in the right gyrus rectus (yellow arrowheads in A and B). In the inset 

in A, a coronal 2 -dimensional FLAIR image shows subtle hyperintensity in the bilateral olfactory bulbs (white 

arrowheads)  [14].  

 

ȼɔɝ. 3 Ɍ (Fig. 3 Ɍ) 

 

ȼɔɝ. 3 ɍ (Fig. 3 b) 

ȼɔɝ. 3.    ȸȼȾ, ɌɖɝɔɌɗɨəɧɑ ɜɑɖɚəɝɞɜɟɖɢɔɔ. 

Ȱɔɠɠɟɓəɧɑ ɘɔɖɜɚɖɜɚɎɚɔɓɗɔɫəɔɫ ɝ ɛɜɑɔɘɟɥɑɝɞɎɑəəɚɕ ɗɚɖɌɗɔɓɌɢɔɑɕ Ɏ ɘɚɓɚɗɔɝɞɚɘ ɞɑɗɑ ɟ ɛɌɢɔɑəɞɚɎ ɝ 

COVID -19: Ȭ ðɛɚɝɗɑ ɩɖɝɞɜɌɖɚɜɛɚɜɌɗɨəɚɕ ɘɑɘɍɜɌəəɚɕ ɚɖɝɔɏɑəɌɢɔɔ, ȭ ð ɛɜɔ ɛɑɜɑɐɚɓɔɜɚɎɖɑ ɌəɞɔɖɚɌɏɟ-

ɗɫəɞɚɎ [15]. 

Fig. 3.    MRI, axial reconstruction.  

Diffuse microhemorrhages involving the corpus callosum in COVID -19 patients: A ð after extracorporeal 

membrane oxygenation, B ð in case of anticoagulation overdose [15].  
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ɔɘɑəəɚ ɛɌɞɚɗɚɏɔɣɑɝɖɔɑ ɔɓɘɑəɑəɔɫ ɍɑɗɚɏɚ 

ɎɑɥɑɝɞɎɌ ɘɚɝɞɌ, ɝɚɚɞɎɑɞɝɞɎɟɪɥɔɑ ɝɔəɐɜɚɘɟ 

ɚɝɘɚɞɔɣɑɝɖɚɕ ɐɑɘɔɑɗɔəɔɓɌɢɔɔ (ɢɑəɞɜɌɗɨəɧɕ 

ɘɔɑɗɔəɚɗɔɓ ɘɚɝɞɌ), əɑɎɜɔɞ ɓɜɔɞɑɗɨəɚɏɚ ɔ 

ɛɜɑɐɐɎɑɜəɚ-ɟɗɔɞɖɚɎɚɏɚ əɑɜɎɌ [15]. 

ȺɛɔɝɌəɧ ɔɓɘɑəɑəɔɫ əɌ ȸȼȾ, ɛɌɞɚɏəɚ-

ɘɚəɔɣəɧɑ ɛɜɚɫɎɗɑəɔɫɘ ɎɌɝɖɟɗɔɞɌ ɔ/ɔɗɔ 

ɎɚɝɛɌɗɔɞɑɗɨəɚɘɟ ɛɜɚɢɑɝɝɟ ɝ Ɍəɏɔɚɢɑəɞɜɔɣɑ-

ɝɖɔɘ ɛɚɜɌɒɑəɔɑɘ, ɣɞɚ ɝɚɏɗɌɝɟɑɞɝɫ ɝ ɔɘɑɪ-

ɥɔɘɔɝɫ ɛɜɑɐɝɞɌɎɗɑəɔɫɘɔ ɚ ɛɌɞɚɏɑəɑɓɑ ȻȶȹȽ 

(ɜɔɝ. 4). 

ȻɚɜɌɒɑəɔɑ ɍɌɓɌɗɨəɧɡ ɏɌəɏɗɔɑɎ Ɏɖɗɪ-

ɣɌɗɚ ɔɓɘɑəɑəɔɫ ɔəɞɑəɝɔɎəɚɝɞɔ ɝɔɏəɌɗɌ ɔ 

ɛɌɜɌɘɑɞɜɚɎ ɐɔɠɠɟɓɔɔ ɝ ɛɑɜɑɘɑəəɧɘ ɖɚə-

ɞɜɌɝɞəɧɘ ɟɝɔɗɑəɔɑɘ Ɏ ɚɍɗɌɝɞɔ ɣɑɜəɚɕ ɝɟɍ-

ɝɞɌəɢɔɔ, ɍɗɑɐəɚɏɚ ɤɌɜɌ ɔ əɔɏɜɚɝɞɜɔɌɜəɚɏɚ 

ɞɜɌɖɞɌ (ɜɔɝ. 5). ȹɌɝɖɚɗɨɖɚ ɔɓɎɑɝɞəɚ, ɐɌəəɧɑ 

ɚ ɛɚɐɚɍəɚɘ ɛɌɞɚɗɚɏɔɣɑɝɖɚɘ ɛɌɞɞɑɜəɑ Ɏ ɗɔɞɑ-

ɜɌɞɟɜɑ ɜɌəɑɑ ɚɞɝɟɞɝɞɎɚɎɌɗɔ, ɣɞɚ ɘɚɒɑɞ ɝɗɟ-

ɒɔɞɨ ɚɝəɚɎɌəɔɑɘ ɐɗɫ ɛɜɑɐɛɚɗɚɒɑəɔɫ ɚ ɝɛɑ-

ɢɔɠɔɣəɚɝɞɔ ɩɞɚɕ ɗɚɖɌɗɔɓɌɢɔɔ ɛɚɜɌɒɑəɔɫ 

ɐɗɫ ɖɚɜɚəɌɎɔɜɟɝəɚɕ ɔəɠɑɖɢɔɔ.  

Ȯ ɐɜɟɏɚɘ ɖɜɟɛəɚɘɌɝɤɞɌɍəɚɘ ɔɝɝɗɑɐɚ-

ɎɌəɔɔ 222 ɛɌɢɔɑəɞɚɎ ɝ əɑɎɜɚɗɚɏɔɣɑɝɖɔɘɔ 

ɛɜɚɫɎɗɑəɔɫɘɔ, ɝɎɫɓɌəəɧɘɔ ɝ COVID-19, ɝɌ-

ɘɧɘɔ ɣɌɝɞɚ ɎɝɞɜɑɣɌɪɥɔɘɔɝɫ ɛɌɞɚɗɚɏɔɫɘɔ  

ɍɧɗɔ: COVID-19 -ɌɝɝɚɢɔɔɜɚɎɌəəɌɫ ɩəɢɑɠɌɗɚ-

ɛɌɞɔɫ (30%), ɚɝɞɜɧɕ ɔɤɑɘɔɣɑɝɖɔɕ ɢɑɜɑɍɜɚ-

ɎɌɝɖɟɗɫɜəɧɕ ɝɔəɐɜɚɘ (26%), ɩəɢɑɠɌɗɔɞ 

(10%) ɔ ɝɔəɐɜɚɘ ȯɔɕɑəɌ-ȭɌɜɜɑ (7%). ȼɑɓɟɗɨ-

ɞɌɞɧ ȸȼȾ ɍɧɗɔ ɎɑɝɨɘɌ ɜɌɓəɚɚɍɜɌɓəɧɘɔ (ɜɔɝ. 

7): ɛɚɜɌɒɑəɔɑ ɍɑɗɚɏɚ ɎɑɥɑɝɞɎɌ ɔ/ɔɗɔ ɍɌɓɌɗɨ- 

 

ȼɔɝ. 4 Ɍ (Fig. 4 a) 

 

ȼɔɝ. 4 ɍ (Fig. 4 b) 

 

ȼɔɝ. 4 Ɏ (Fig. 4 c ) 

 

ȼɔɝ. 4 ɏ (Fig. 4 d) 

 

ȼɔɝ. 4 ɐ (Fig. 4 e) 

 

ȼɔɝ. 4 ɑ (Fig. 4 f) 

ȼɔɝ. 4.  ȸȼȾ. 

ȻɌɞɚɗɚɏɔɣɑɝɖɔɑ ɔɓɘɑəɑəɔɫ ɍɑɗɚɏɚ ɎɑɥɑɝɞɎɌ ɛɜɔ COVID-19. Ȭ ð cɔɘɘɑɞɜɔɣəɚɑ ɘɟɗɨɞɔɠɚɖɌɗɨəɚɑ ɚɣɌɏɚɎɚɑ ɛɚɜɌɒɑəɔɑ 

ɛɑɜɔɎɑəɞɜɔɖɟɗɫɜəɧɡ ɔ ɏɗɟɍɚɖɔɡ ɚɞɐɑɗɚɎ ɍɑɗɚɏɚ ɎɑɥɑɝɞɎɌ (ɝɞɜɑɗɖɔ), ɍɑɓ ɚɏɜɌəɔɣɑəɔɫ ɐɔɠɠɟɓɔɔ (ȭ, ɝɞɜɑɗɖɔ), ɏɔɛɚɔə-

ɞɑəɝɔɎəɧɑ əɌ T1-ɎɓɎɑɤɑəəɧɡ ɔɓɚɍɜɌɒɑəɔɫɡ (Ȯ, ɝɞɜɑɗɖɔ) ɔ ɝ ɛɑɜɔɎɌɝɖɟɗɫɜəɧɘ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ (ȯ,Ȱ,ȱ, ɝɞɜɑɗɖɔ) 

[15].  

Fig. 4.  MRI. 

White matter ðenhancing lesions in COVID -19. A symmetrical multifocal periventricular and deep white matter lesions (ar-

rows), without diffusion restriction (B, arrows), that were hypointense on T1 -weighted images (C, arrows) and with peri-

vascular contrast (D, E, F, arrows) [15].  
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ȼɔɝ. 5 Ɍ (Fig. 5 a) 

 

ȼɔɝ. 5 ɍ (Fig. 5 b) 

 

ȼɔɝ. 5 Ɏ (Fig. 5 c ) 

 

ȼɔɝ. 5 ɏ (Fig. 5 d) 

 

ȼɔɝ. 5 ɐ (Fig. 5 e) 

 

ȼɔɝ. 5 ɑ (Fig. 5 f) 

 

ȼɔɝ. 5 ɔ (Fig. 5 g) 

 

ȼɔɝ. 5 ɖ (Fig. 5 h) 

 

ȼɔɝ. 5 ɗ (Fig. 5 i) 

ȼɔɝ. 5.  ȸȼȾ. 

ȴɓɘɑəɑəɔɫ ɍɌɓɌɗɨəɧɡ ɏɌəɏɗɔɑɎ əɌ ȸȼȾ ɟ ɞɜɑɡ ɛɌɢɔɑəɞɚɎ c ɞɫɒɑɗɧɘ ɚɝɞɜɧɘ ɜɑɝɛɔɜɌɞɚɜəɧɘ ɝɔəɐɜɚɘɚɘ, ɛəɑɎɘɚəɔɑɕ 

SARS-CoV-2: ɏɔɛɑɜɔəɞɑəɝɔɎəɧɕ ɝɔɏəɌɗ əɌ DWI Ɏ ɣɑɜəɚɕ ɝɟɍɝɞɌəɢɔɔ (Ȭ, ɝɞɜɑɗɖɔ) ɝ ɐɚɝɞɚɎɑɜəɧɘ ɚɏɜɌəɔɣɑəɔɑɘ ɐɔɠɠɟ-

ɓɔɔ (ȭ, ɝɞɜɑɗɖɔ), ɏɔɛɑɜɔəɞɑəɝɔɎəɧɕ ɝɔɏəɌɗ əɌ ɌɖɝɔɌɗɨəɧɡ ɔɓɚɍɜɌɒɑəɔɫɡ FLAIR (Ȯ, ɝɞɜɑɗɖɔ); ɏɔɛɑɜɔəɞɑəɝɔɎəɧɕ ɝɔɏəɌɗ 

əɌ ɐɚɖɚəɞɜɌɝɞəɧɡ ɔɓɚɍɜɌɒɑəɔɫɡ T1-Ȯȴ Ɏ ɍɗɑɐəɚɘ ɤɌɜɑ (ȯ, ɝɞɜɑɗɖɔ), ɍɑɓ ɖɚəɞɜɌɝɞəɚɏɚ ɟɝɔɗɑəɔɫ əɌ ɛɚɝɞɖɚəɞɜɌɝɞəɧɡ 

T1-Ȯȴ (Ȱ, ɝɞɜɑɗɖɔ); ɜɑɓɖɚ ɏɔɛɚɔəɞɑəɝɔɎəɧɕ ɝɔɏəɌɗ əɌ SWI ɔɓɚɍɜɌɒɑəɔɫɡ (ȱ, ɝɞɜɑɗɖɔ);  ɐɎɟɝɞɚɜɚəəɑɑ ɖɚəɞɜɌɝɞəɚɑ ɟɝɔ-

ɗɑəɔɑ Ɏ ɛɜɑɐɑɗɌɡ ɍɗɑɐəɚɏɚ ɤɌɜɌ əɌ ɠɜɚəɞɌɗɨəɧɡ ɛɚɝɞɖɚəɞɜɌɝɞəɧɡ T1-Ȯȴ (ȴ, ɝɞɜɑɗɖɔ) ɝ ɏɔɛɑɜɔəɞɑəɝɔɎəɧɘ ɝɔɏəɌɗɚɘ 

əɌ DWI (ȶ, ɝɞɜɑɗɖɔ) ɔ ɐɚɝɞɚɎɑɜəɚ ɝəɔɒɑəəɧɘ ɖɚɩɠɠɔɢɔɑəɞɚɘ ɐɔɠɠɟɓɔɔ (ȷ, ɝɞɜɑɗɖɔ) [15]. 

Fig. 5.  MRI. 

Changes in the basal ganglia on MRI in three patients with severe acute respira tory syndrome, SARS -CoV-2 pneumonia: hy-

perintense signal on DWI in substantia nigra (A, arrows) with significant diffusion restriction (B, arrows), hyperintense sig nal 

on axial FLAIR images (C, arrows); hyperintense signal on pre -contrast T1 -weighted image s in a pallidus (D, arrows), without 

contrast enhancement on post -contrast T1 -weighted images (E, arrows); sharply hypointense signal in SWI images (F, ar-

rows); bilateral contrast enhancement within the globus pallidus on coronal postcontrast T1 -WI (G, arr ows) with hyperin-

tense signals on DWI (H, arrows) and a significantly reduced diffusion coefficient (I, arrows) [15].  
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əɧɡ ɏɌəɏɗɔɑɎ, ɞɌɗɌɘɟɝɌ, ɛɚ ɞɔɛɟ ɚɝɞɜɚɏɚ ɐɔɝ-

ɝɑɘɔəɔɜɚɎɌəəɚɏɚ ɩəɢɑɠɌɗɚɘɔɑɗɔɞɌ ɔɗɔ 

ɚɝɞɜɚɕ əɑɖɜɚɞɔɣɑɝɖɚɕ ɩəɢɑɠɌɗɚɛɌɞɔɔ; əɑ-

ɝɛɑɢɔɠɔɣɑɝɖɚɑ ɐɔɠɠɟɓəɚɑ ɛɚɜɌɒɑəɔɑ ɍɑɗɚɏɚ 

ɎɑɥɑɝɞɎɌ; ɘɑɓɔɚɞɑɘɛɚɜɌɗɨəɧɑ ɛɚɜɌɒɑəɔɫ, 

ɗɑɛɞɚɘɑəɔəɏɑɌɗɨəɧɑ ɌəɚɘɌɗɔɔ ɔ ɛɚɜɌɒɑəɔɫ 

ɝɞɎɚɗɌ ɘɚɓɏɌ. Ⱦɚɗɨɖɚ ɟ ɑɐɔəɔɣəɧɡ ɛɌɢɔɑəɞɚɎ 

ɍɧɗ ɛɚɗɚɒɔɞɑɗɨəɧɕ ɜɑɓɟɗɨɞɌɞ Ȼɂȼ SARS-

CoV-2 Ɏ ɚɍɜɌɓɢɑ ɝɛɔəəɚɘɚɓɏɚɎɚɕ ɒɔɐɖɚɝɞɔ 

[16].  

Ȱɔɠɠɟɓɔɚəəɚ-ɎɓɎɑɤɑəəɌɫ ȸȼȾ. 

Ȱɔɠɠɟɓɔɚəəɚ-ɎɓɎɑɤɑəəɌɫ ȸȼȾ ð ɚɐɔə 

ɔɓ ɛɑɜɎɧɡ ɖɚɗɔɣɑɝɞɎɑəəɧɡ ɘɑɞɚɐɚɎ ɞɚɘɚ-

ɏɜɌɠɔɔ, ɚɝəɚɎɌəəɧɕ əɌ ɜɑɏɔɝɞɜɌɢɔɔ ɔɓɘɑ-

əɑəɔɕ ɐɔɠɠɟɓɔɚəəɧɡ ɝɎɚɕɝɞɎ   ɝɜɑɐɧ Ɏ ɖɚə-

ɞɑɖɝɞɑ əɑɕɜɚɔɝɝɗɑɐɚɎɌəɔɕ ɘɚɓɏɚɎɚɏɚ Ɏɑɥɑ-

ɝɞɎɌ, ɎɝɗɑɐɝɞɎɔɑ ɜɌɓɗɔɣəɧɡ ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ 

ɝɚɝɞɚɫəɔɕ ɔ ɛɜɚɢɑɝɝɚɎ, ɓɌɣɌɝɞɟɪ əɑɎɔɐɔɘɧɡ 

əɌ ɞɜɌɐɔɢɔɚəəɧɡ (ɝɞɜɟɖɞɟɜəɧɡ) ɞɚɘɚɏɜɌɠɔ-

ɣɑɝɖɔɡ ɔɓɚɍɜɌɒɑəɔɫɡ. 

Ȱɔɠɠɟɓɔɚəəɚ-ɎɓɎɑɤɑəəɌɫ ȸȼȾ ɔ ȸȼȾ 

Ɏɧɝɚɖɚɏɚ ɜɌɓɜɑɤɑəɔɫ 60 ɛɌɢɔɑəɞɚɎ Ɏ ȶɔɞɌɑ, 

ɛɑɜɑəɬɝɤɔɡ 3 ɘɑɝɫɢɌ əɌɓɌɐ COVID-19, ɛɚɖɌ-

ɓɌɗɔ, ɣɞɚ əɌɜɟɤɑəɔɑ ɛɌɘɫɞɔ ɖɚɜɜɑɗɔɜɚɎɌɗɚ ɝ 

ɔɓɘɑəɑəɔɑɘ ɚɍɥɑɏɚ ɚɍɦɑɘɌ ɝɑɜɚɏɚ ɎɑɥɑɝɞɎɌ, 

ɚɞəɚɝɔɞɑɗɨəɚɏɚ ɚɍɦɑɘɌ ɝɑɜɚɏɚ ɎɑɥɑɝɞɎɌ Ɏ ɗɑ-

Ɏɚɕ ɜɚɗɌəɐɚɎɚɕ ɔ ɛɜɌɎɚɕ ɛɚɫɝəɚɕ ɔɓɎɔɗɔ-

əɌɡ, ɏɔɛɛɚɖɌɘɛɌɡ, ɗɑɎɚɕ ɔɓɎɔɗɔəɑ ȯɑɤɗɫ 

[10]. ȴɓɘɑəɑəɔɑ ɚɍɦɑɘɌ ɝɑɜɚɏɚ ɎɑɥɑɝɞɎɌ Ɏ 

ɛɜɌɎɚɕ ɛɚɫɝəɚɕ ɔɓɎɔɗɔəɑ ɔ ɗɑɎɚɘ ɏɔɛɛɚɖɌɘ-

ɛɑ ɍɧɗɔ ɝɎɫɓɌəɧ ɝ ɛɚɞɑɜɑɕ ɚɍɚəɫəɔɫ. ȺɢɑəɖɌ 

ɐɔɠɠɟɓɔɔ Ɏ ɝɑɜɚɘ ɎɑɥɑɝɞɎɑ, ɚɍɥɔɕ ɚɍɦɑɘ 

ɝɑɜɚɏɚ  ɎɑɥɑɝɞɎɌ  ɔ  ɚɍɦɑɘ ɝɑɜɚɏɚ ɎɑɥɑɝɞɎɌ Ɏ  

 

ȼɔɝ. 6 Ɍ (Fig. 6 a) 

 

ȼɔɝ. 6 ɍ (Fig. 6 b) 

 

ȼɔɝ. 6 Ɏ (Fig. 6 c ) 

 

ȼɔɝ. 6 ɏ (Fig. 6 d) 

 

ȼɔɝ. 6 ɐ (Fig. 6 ɑ) 

 

ȼɔɝ. 6 ɑ (Fig. 6 f) 

ȼɔɝ. 6.  ȸȼȾ. 

Ƚɔəɐɜɚɘ ɓɌɐəɑɕ ɚɍɜɌɞɔɘɚɕ ɩəɢɑɠɌɗɚɛɌɞɔɔ (PRES) ɟ ɍɚɗɨəɚɏɚ COVID -19. ȹɌ ɔɓɚɍɜɌɒɑəɔɫɡ FLAIR (Ȭ ɔ ȯ, ɝɞɜɑɗɖɔ) ɚɍəɌ-

ɜɟɒɑəɚ ɛɚɎɧɤɑəɔɑ ɝɔɏəɌɗɌ Ɏ ɞɑɘɑəəɚ-ɓɌɞɧɗɚɣəɚɕ ɔ Ɏɑɜɡəɑɕ ɗɚɍəɚɕ ɚɍɗɌɝɞɫɡ ɍɑɓ ɛɜɔɓəɌɖɚɎ ɚɏɜɌəɔɣɑəɔɫ ɐɔɠɠɟɓɔɔ (ȭ 

ɔ Ȱ). ȶɚəɞɜɚɗɨəɌɫ ȸȼȾ, ɛɜɚɎɑɐɑəəɌɫ ɣɑɜɑɓ ɐɑɝɫɞɨ ɐəɑɕ, ɛɚɖɌɓɌɗɌ ɛɚɗəɚɑ ɔɝɣɑɓəɚɎɑəɔɑ ɎɧɤɑɚɛɔɝɌəəɧɡ ɔɓɘɑəɑəɔɕ (Ȯ, 

ȱ) [15].  

Fig. 6.  MRI. 

Posterior reversible encephalopathy syndrome in a patient with COVID-19. FLAIR images (A and D, arrows) showed an 

increase in signal in the parietooccipital and superior frontal regions, no diffusion restriction (B and E). Control MRI per-

formed ten days later showed complete disappearance of the lesions (C, F) [15]. 
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ȼɔɝ. 7 (Fig. 7) 

ȼɔɝ. 7.  ȼɌɓəɚɚɍɜɌɓɔɑ ȸȼȾ-ɝɑɘɔɚɞɔɖɔ ɛɚɜɌɒɑəɔɫ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɛɜɔ COVID-19. 

1) ȯɔɛɑɜɔəɞɑəɝɔɎəɧɕ ɝɔɏəɌɗ əɌ FLAIR ɝ ɐɎɟɡ ɝɞɚɜɚə Ɏ ɍɌɓɌɗɨəɧɡ ɫɐɜɌɡ ɔ Ɏ ɞɌɗɌɘɟɝɌɡ (A, ɝɞɜɑɗɖɔ) ɝ əɑɍɚɗɨɤɔɘɔ ɚɣɌ-

ɏɌɘɔ Ɏ ɝɟɍɖɚɜɞɔɖɌɗɨəɧɡ ɚɞɐɑɗɌɡ (B, ɝɞɜɑɗɖɌ), Ɏɔɐɔɘɧɘɔ əɌ DWI (C, ɝɞɜɑɗɖɌ), ɍɑɓ ɚɏɜɌəɔɣɑəɔɫ ɐɔɠɠɟɓɔɔ əɌ ADC (D). 

2)  ȷɑɎɚɝɞɚɜɚəəɑɑ ɛɚɎɧɤɑəɔɑ ɝɔɏəɌɗɌ əɌ FLAIR Ɏ ɘɑɓɔɚɞɑɘɛɚɜɌɗɨəɚɕ ɚɍɗɌɝɞɔ (E, ɝɞɜɑɗɖɌ). 3)  ȰɎɟɝɞɚɜɚəəɑɑ ɛɚɎɧɤɑ-

əɔɑ ɝɔɏəɌɗɌ əɌ FLAIR Ɏ Ɏɔɝɚɣəɚɕ ɔ ɚɝɞɜɚɎɖɚɎɚɕ ɓɚəɌɡ (F, G, ɝɞɜɑɗɖɔ). 4) ȺɣɌɏɚɎɧɑ ɚɝɞɜɧɑ ɔɤɑɘɔɣɑɝɖɔɑ ɛɚɜɌɒɑəɔɫ Ɏ 

ɛɜɌɎɚɘ ɛɑɜɔɎɑəɞɜɔɖɟɗɫɜəɚɘ ɍɑɗɚɘ ɎɑɥɑɝɞɎɑ (H, ɝɞɜɑɗɖɌ) ɔ ɗɑɎɚɕ ɝɞɚɜɚəɑ ɘɚɝɞɌ (I, ɝɞɜɑɗɖɌ) ɝ ɛɜɔɓəɌɖɌɘɔ ɚɏɜɌəɔɣɑ-

əɔɫ ɐɔɠɠɟɓɔɔ əɌ ADC (J, K, ɝɞɜɑɗɖɔ). 5) Ȱɔɠɠɟɓəɧɑ ɚɝɞɜɧɑ ɔɤɑɘɔɣɑɝɖɔɑ ɛɚɜɌɒɑəɔɫ Ɏ ɗɑɎɚɕ ɗɚɍəɚɕ ɔ ɛɜɌɎɚɕ ɞɑ-

ɘɑəəɚɕ ɚɍɗɌɝɞɫɡ (L, ɝɞɜɑɗɖɔ) ɔ Ɏ ɗɑɎɚɘ ɘɚɓɒɑɣɖɑ (N, ɝɞɜɑɗɖɌ), ɝɚ ɝəɔɒɑəɔɑɘ ɔəɞɑəɝɔɎəɚɝɞɔ ɝɔɏəɌɗɌ əɌ ADC (M, 

ɝɞɜɑɗɖɌ) ɔ ɚɖɖɗɪɓɔɑɕ ɗɑɎɚɕ ɝɜɑɐəɑɕ ɘɚɓɏɚɎɚɕ Ɍɜɞɑɜɔɔ (O, ɝɞɜɑɗɖɌ). 6) ȶɚɜɞɔɖɌɗɨəɧɑ (P, ɝɞɜɑɗɖɔ) ɔ ɏɗɟɍɚɖɔɑ (Q, 

ɝɞɜɑɗɖɔ) ɖɜɚɎɚɔɓɗɔɫəɔɫ, ɏɑɘɌɞɚɘɌ Ɏ ɗɑɎɚɕ ɞɑɘɑəəɚɕ ɐɚɗɑ (Q, ɝɞɜɑɗɖɌ) ɓɌɞɧɗɚɣəɚɕ ɔ Ɏɔɝɚɣəɚɕ ɐɚɗɫɡ (R, ɝɞɜɑɗɖɔ) əɌ 

Ⱦ2*-ɎɓɎɑɤɑəəɧɡ ɔɓɚɍɜɌɒɑəɔɫɡ ɝ ɛɑɜɔɗɑɓɔɚəəɧɘ ɚɞɑɖɚɘ əɌ FLAIR (S) [16]. 

Fig. 7.  MRI. 

1) Bilateral basal ganglia and thalami exhibited FLAIR hyperintensity (A, arrows) with small subcortical white matter FLAIR 

hyperintensiti es (B, arrow) visible in DWI (C, arrow), with normal ADC map (D). 2) Left mesiotemporal hyperintensity was 

evident on axial FLAIR (E, arrow). 3) Bilateral temporal and insular hyperintensities were evident on sagittal FLAIR (F, G, 

arrows). 4) Focal acute i schemic lesions in the right periventricular white matter (H, arrow). 5) Diffusion hyperintensities 

were evident in left frontal and right parietal areas (L, arrows) and in left cerebellum (N, arrow), with decreased ADC (M, 

arrow) and left middle cerebral artery occlusion (O, arrow). 6) Cortical (P, arrows) and deep (Q, arrows) microhemorrhages, 

hematoma in left parietal lobe (Q, arrow), occipital and temporal lobes (R, arrows) on T2 * -weighted images with perile-

sional oedema on FLAIR (S) [16].  
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ɛɜɌɎɚɕ ɛɚɫɝəɚɕ ɔɓɎɔɗɔəɑ ɖɚɜɜɑɗɔɜɚɎɌɗɔ ɝ 

ɛɚɎɧɤɑəɔɑɘ ɟɜɚɎəɫ ɗɌɖɞɌɞɐɑɏɔɐɜɚɏɑəɌɓɧ, 

ɖɚɞɚɜɚɑ ɟɖɌɓɧɎɌɑɞ əɌ Ɍɞɜɚɠɔɪ ɖɗɑɞɚɖ ɘɚɓɏɌ 

ɔɓ-ɓɌ ɎɚɝɛɌɗɔɞɑɗɨəɚɕ ɜɑɌɖɢɔɔ ɔ ɏɔɛɚɖɝɔɔ 

(ɜɔɝ. 8). 

Ȱɜɟɏɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɛɌɜɌɘɑɞɜɚɎ 

ɐɔɠɠɟɓɔɔ ɟ ɍɚɗɨəɧɡ COVID-19 Ɏ ɝɜɌɎəɑəɔɔ 

ɝ ɖɚəɞɜɚɗɨəɚɕ ɏɜɟɛɛɚɕ ɚɍəɌɜɟɒɑəɚ ɟɎɑɗɔɣɑ-

əɔɑ ɚɍɦɑɘɚɎ Ɏ ɝɗɑɐɟɪɥɔɡ ɚɍɗɌɝɞɫɡ: ɝ ɐɎɟɡ 

ɝɞɚɜɚə Ɏ ɚɍɚəɫɞɑɗɨəɚɕ ɖɚɜɑ, ɏɔɛɛɚɖɌɘɛɌɡ, 

ɚɝɞɜɚɎɖɌɡ, Ɏ ɗɑɎɧɡ ɔɓɎɔɗɔəɑ ȯɑɤɗɫ ɔ ɜɚɗɌə-

ɐɚɎɚɕ ɛɚɖɜɧɤɖɔ, ɛɜɌɎɚɕ ɛɚɫɝəɚɕ ɔɓɎɔɗɔəɑ. 

Ȯɝɑ ɩɞɔ ɚɍɗɌɝɞɔ ɛɜɔəɌɐɗɑɒɌɞ ɢɑəɞɜɌɗɨəɚɕ 

ɚɍɚəɫɞɑɗɨəɚɕ ɝɔɝɞɑɘɑ [17]. ȿɣɔɞɧɎɌɫ ɚɍɚəɫ-

ɞɑɗɨəɧɑ ɔ ɎɖɟɝɚɎɧɑ əɌɜɟɤɑəɔɫ ɟ ɛɌɢɔɑəɞɚɎ 

ɝ COVID-19, Ɍ ɞɌɖɒɑ ɔɓɘɑəɑəɔɫ əɌ ȸȼȾ, 

ɘɚɒəɚ ɛɜɑɐɛɚɗɚɒɔɞɨ, ɣɞɚ ɚɍɚəɫɞɑɗɨəɌɫ ɔɓ-

ɎɔɗɔəɌ ð ɛɑɜɎɌɫ ɠɟəɖɢɔɚəɌɗɨəɌɫ ɓɚəɌ əɌ 

ɛɟɞɔ ɔəɎɌɓɔɔ ɎɔɜɟɝɌ Ɏ ɂȹȽ. ȶɜɚɘɑ ɞɚɏɚ, ɟ 

ɩɞɔɡ ɛɌɢɔɑəɞɚɎ ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɐɚɍɜɚɎɚɗɨ-

ɢɌɘɔ, əɑ ɍɚɗɑɎɤɔɘɔ COVID-19, ɍɧɗɚ ɚɍəɌ-

ɜɟɒɑəɚ: ɚɍɥɑɑ ɝəɔɒɑəɔɑ ɝɜɑɐəɑɏɚ ɖɚɩɠɠɔ-

ɢɔɑəɞɌ ɐɔɠɠɟɓɔɔ Ɏ Ɏɑɜɡəɑɘ ɗɚɍəɚ-

ɓɌɞɧɗɚɣəɚɘ ɛɟɣɖɑ; ɚɝɑɎɚɏɚ ɖɚɩɠɠɔɢɔɑəɞɌ 

ɐɔɠɠɟɓɔɔ ɛɜɌɎɚɏɚ ɗɟɣɔɝɞɚɏɚ ɎɑəɢɌ, Ɏ 

əɌɜɟɒəɚɕ ɖɌɛɝɟɗɑ ɔ Ɏɑɜɡəɑɘ ɗɚɍəɚ- ɓɌɞɧ-

ɗɚɣəɚɘ ɛɟɣɖɑ; ɜɌɐɔɌɗɨəɚɏɚ ɖɚɩɠɠɔɢɔɑəɞɌ-

ɐɔɠɠɟɓɔɔ c ɟɎɑɗɔɣɑəɔɑɘ ɠɜɌɖɢɔɚəəɚɕ Ɍəɔ-

ɓɚɞɜɚɛɔɔ ɍɑɗɚɏɚ ɎɑɥɑɝɞɎɌ [17].  

ȸȼ-ɝɛɑɖɞɜɚɝɖɚɛɔɫ. 

Ƚɛɚɝɚɍəɚɝɞɨ ȸȼ-ɝɛɑɖɞɜɚɝɖɚɛɔɔ ɖ ɚɍ-

əɌɜɟɒɑəɔɪ ɤɔɜɚɖɚɏɚ ɝɛɑɖɞɜɌ ɡɔɘɔɣɑɝɖɔɡ 

ɝɚɑɐɔəɑəɔɕ ɝ Ɏɚɓɘɚɒəɚɝɞɨɪ ɛɜɚɑɢɔɜɚɎɌəɔɫ 

ɑɏɚ əɌ ɚɛɜɑɐɑɗɑəəɟɪ ɚɍɗɌɝɞɨ ɔɝɝɗɑɐɚɎɌəɔɫ 

ɍɧɗɌ ɔɝɛɚɗɨɓɚɎɌəɌ ɔ ɐɗɫ ɎɧɫɎɗɑəɔɫ Ɏɚɓɘɚɒ-

əɧɡ ɘɑɞɌɍɚɗɔɣɑɝɖɔɡ ɚɞɖɗɚəɑəɔɕ Ɏ ɎɑɥɑɝɞɎɑ 

ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɛɜɔ ȻȶȹȽ. Ȯ ɔɝɝɗɑɐɚɎɌəɔɑ 

Ɏɚɤɗɔ ɞɜɔ ɛɌɢɔɑəɞɌ ɛɚɝɗɑ ɛɑɜɑəɑɝɬəəɚɏɚ 

COVID -19 [18, 19]. ȺɍəɌɜɟɒɑəɚ ɛɚɎɧɤɑəɔɑ 

ɟɜɚɎəɫ ɗɌɖɞɌɞɌ, ɣɞɚ ɟɖɌɓɧɎɌɑɞ əɌ ɌəɌɩɜɚɍ-

əɧɕ ɛɜɚɢɑɝɝ, ɎɧɓɎɌəəɧɕ ɝɖɜɧɞɚɕ ɏɔɛɚɖɝɔ-

ɑɕ. ȾɌɖɒɑ ɍɧɗɚ ɚɍəɌɜɟɒɑəɚ ɝəɔɒɑəɔɑ ɚɞəɚ-

ɤɑəɔɫ N-ɌɢɑɞɔɗɌɝɛɌɜɞɌɞɌ ɖ ɖɜɑɌɞɔəɠɚɝ-

ɠɚɜəɚɕ ɖɔɝɗɚɞɑ, ɝɎɫɓɌəəɚɑ ɝ əɑɕɜɚəɌɗɨəɚɕ 

ɐɔɝɠɟəɖɢɔɑɕ ɔ ɛɚɎɜɑɒɐɑəɔɑɘ ɌɖɝɚəɚɎ ɟ 

ɩɞɔɡ ɛɌɢɔɑəɞɚɎ. ȻɚɎɧɤɑəəɚɑ ɚɞəɚɤɑəɔɑ ɡɚ-

ɗɔəɌ ɖ ɖɜɑɌɞɔəɠɚɝɠɚɜəɚɕ ɖɔɝɗɚɞɑ ɏɚɎɚɜɔɞ ɚ 

ɜɌɓɜɟɤɑəɔɑ ɘɑɘɍɜɌə əɑɕɜɚəɚɎ (ɜɔɝ. 9). 

ȿ ɛɌɢɔɑəɞɌ ɝ ɘɟɗɨɞɔɠɚɖɌɗɨəɚɕ əɑɖɜɚ-

ɞɔɣɑɝɖɚɕ ɗɑɕɖɚɩəɢɑɠɌɗɚɛɌɞɔɑɕ, ɝɎɫɓɌəəɚɕ ɝ 

COVID -19, əɌɍɗɪɐɌɗɔɝɨ ɐɔɠɠɟɓəɧɑ ɚɣɌɏɚ-

Ɏɧɑ ɛɚɜɌɒɑəɔɫ ɍɑɗɚɏɚ ɎɑɥɑɝɞɎɌ ɝ ɓɌɘɑɞəɚ 

ɛɚɎɧɤɑəəɧɘ ɡɚɗɔəɚɘ ɔ ɟɘɑəɨɤɑəɔɑɘ N-

ɌɢɑɞɔɗɌɝɛɌɜɞɌɞɌ, Ɍ ɞɌɖɒɑ ɛɚɎɧɤɑəəɧɘ ɗɌɖ-

ɞɌɞɚɘ (Ȭ). ȹɌ ɝɛɑɖɞɜɑ ɟ ɛɌɢɔɑəɞɌ ɝ COVID-19  

ɛɚɝɗɑ əɑɐɌɎəɑɕ ɚɝɞɌəɚɎɖɔ ɝɑɜɐɢɌ ɔɓ-

ɓɌ ɩɗɑɖɞɜɚɘɑɡɌəɔɣɑɝɖɚɕ ɐɔɝɝɚɢɔɌɢɔɔ, ɝ əɑ-

ɓəɌɣɔɞɑɗɨəɧɘɔ ɏɔɛɑɜɔəɞɑəɝɔɎəɧɘɔ ɔɓɘɑəɑ-

əɔɫɘɔ ɍɑɗɚɏɚ ɎɑɥɑɝɞɎɌ FLAIR, ɛɚɎɧɤɑəəɚɑ 

ɝɚɚɞəɚɤɑəɔɑ ɡɚɗɔə/ɖɜɑɌɞɔəɠɚɝɠɚɜəɌɫ ɖɔɝ-

ɗɚɞɌ ɔ ɛɚəɔɒɑəəɚɑ ɝɚɚɞəɚɤɑəɔɑ N-

ɌɢɑɞɔɗɌɝɛɌɜɞɌɞ/ɖɜɑɌɞɔəɠɚɝɠɚɜəɌɫ ɖɔɝɗɚɞɌ 

(B). ȺɐəɌɖɚ ɩɞɔ əɌɜɟɤɑəɔɫ ɘɑəɑɑ ɎɧɜɌɒɑəɧ, 

ɣɑɘ ɟ ɛɌɢɔɑəɞɌ A, ɔ əɑɞ ɫɎəɚɏɚ ɛɚɎɧɤɑəɔɫ 

ɗɌɖɞɌɞɌ. ȻɌɢɔɑəɞ ɝ COVID-19 ɍɑɓ ɩəɢɑɠɌɗɚ-

ɛɌɞɔɔ ɔɗɔ əɑɐɌɎəɑɕ ɞɫɒɑɗɚɕ ɏɔɛɚɖɝɔɔ ɔɘɑɗ 

əɚɜɘɌɗɨəɚɑ ɝɚɚɞəɚɤɑəɔɑ ɡɚ-

ɗɔə/ɖɜɑɌɞɔəɠɚɝɠɚɜəɌɫ ɖɔɝɗɚɞɌ, ɝ ɟɘɑɜɑə-

əɧɘ ɝəɔɒɑəɔɑɘ ɝɚɚɞəɚɤɑəɔɫ N-

ɌɢɑɞɔɗɌɝɛɌɜɞɌɞ/ɖɜɑɌɞɔəɠɚɝɠɚɜəɌɫ ɖɔɝɗɚɞɌ 

ɔ ɚɞɝɟɞɝɞɎɔɑɘ ɛɚɎɧɤɑəɔɫ ɗɌɖɞɌɞɌ Ɏ ɝɛɑɖɞɜɑ 

(C) [19].  

 

ȼɔɝ. 8 (Fig. 8) 

ȼɔɝ. 8.    ȸȼȾ. 

ȼɑɏɔɚəɧ ɝɚ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɧɘɔ ɜɌɓɗɔɣɔ-

ɫɘɔ ɚɍɦɑɘɚɎ ɔ ɔəɐɑɖɝɚɎ ɐɔɠɠɟɓɔɔ Ɏ ɏɜɟɛɛɑ 

ɍɚɗɨəɧɡ COVID-19 ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɖɚəɞɜɚɗɨəɚɕ 

ɏɜɟɛɛɚɕ. ȺɍɗɌɝɞɔ ɝ ɚɞəɚɝɔɞɑɗɨəɚ ɍɚɗɑɑ Ɏɧɝɚɖɔɘɔ 

ɝɜɑɐəɔɘɔ ɓəɌɣɑəɔɫɘɔ ð ɖɜɌɝəɧɕ ɢɎɑɞ, ɜɑɏɔɚəɧ ɝ 

ɚɞəɚɝɔɞɑɗɨəɚ ɍɚɗɑɑ əɔɓɖɔɘɔ ɝɜɑɐəɔɘɔ ɓəɌɣɑəɔ-

ɫɘɔ ð ɝɔəɔɕ. GMV: ɚɍɦɑɘ ɝɑɜɚɏɚ ɎɑɥɑɝɞɎɌ; MD 

GM: ɝɜɑɐəɔɕ ɖɚɩɠɠɔɢɔɑəɞ ɐɔɠɠɟɓɔɔ ɝɑɜɚɏɚ 

ɎɑɥɑɝɞɎɌ; MD WM: ɝɜɑɐəɔɕ ɖɚɩɠɠɔɢɔɑəɞ ɐɔɠ-

ɠɟɓɔɔ ɍɑɗɚɏɚ ɎɑɥɑɝɞɎɌ; AD WM: ɖɚɩɠɠɔɢɔɑəɞ 

ɚɝɑɎɚɕ ɐɔɠɠɟɓɔɔ ɍɑɗɚɏɚ ɎɑɥɑɝɞɎɌ [10]. 

Fig. 8.    MRI. 

The regions with statistically significant differences 

in the volumes and diffusion indices of the COVID -

19 group compared with the control group. The 

regions with relative higher mean values in the 

COVID -19 group were marked as red, and the re-

gions with re lative lower mean values in the 

COVID -19 group were marked as blue. GMV: gray 

matter volume; MD GM: mean diffusivity of gray 

matter; MD WM: mean diffusivity of white matter; 

AD WM: axial diffusivity of white matter. [10]  
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ɀɟəɖɢɔɚəɌɗɨəɌɫ ȸȼȾ. 

ȴɝɛɚɗɨɓɚɎɌəɔɑ ɠɟəɖɢɔɚəɌɗɨəɚɕ ȸȼȾ 

ɛɚɓɎɚɗɫɑɞ Ɏ ɜɑɌɗɨəɚɘ Ɏɜɑɘɑəɔ ɎɔɓɟɌɗɔɓɔɜɚ-

ɎɌɞɨ əɑɕɜɚəəɟɪ ɌɖɞɔɎəɚɝɞɨ ɔ ɐɑɕɝɞɎɟɪɥɔɑ 

ɖɚəəɑɖɞɚɘəɧɑ ɝɑɞɔ ɛɟɞɑɘ ɜɑɏɔɝɞɜɌɢɔɔ BOLD 

(blood oxygen level -dependent) ð ɝɔɏəɌɗɌ Ɏɚ 

Ɏɜɑɘɫ Ɏɧɛɚɗəɑəɔɫ ɚɛɜɑɐɑɗɑəəɧɡ ɓɌɐɌəɔɕ 

ɔɗɔ Ɏ ɝɚɝɞɚɫəɔɔ ɛɚɖɚɫ.  Ȱɚɗɏɚɝɜɚɣəɧɑ ɛɚ-

ɝɗɑɐɝɞɎɔɫ ɐɗɫ ɛɌɢɔɑəɞɚɎ ɝ əɌɜɟɤɑəɔɑɘ ɝɚ-

ɓəɌəɔɫ, ɛɌɘɫɞɔ ɔ ɐɜɟɏɔɡ ɖɚɏəɔɞɔɎəɧɡ 

ɠɟəɖɢɔɕ ɛɚɝɗɑ COVID-19 ɑɥɬ əɑ ɔɓɎɑɝɞəɧ, ɔ 

ɘɚɒəɚ ɛɜɑɐɛɚɗɌɏɌɞɨ, ɣɞɚ ɚəɔ ɓɌɎɔɝɫɞ ɚɞ 

ɠɟəɖɢɔɚəɌɗɨəɚɕ ɝɚɡɜɌəəɚɝɞɔ əɑɕɜɚəəɧɡ 

ɝɎɫɓɑɕ. Ȯ ɚɛɔɝɌəɔɔ ɖɗɔəɔɣɑɝɖɚɏɚ ɝɗɟɣɌɫ ɟ 

ɛɌɢɔɑəɞɌ ɝ ɛɚɝɞɚɫəəɚ ɔɓɘɑəɬəəɧɘ ɝɚɓəɌəɔ-

ɑɘ ɛɚɝɗɑ ɛɑɜɑəɑɝɬəəɚɕ ɞɫɒɬɗɚɕ ɠɚɜɘɧ 

COVID -19, ɠɟəɖɢɔɚəɌɗɨəɌɫ ȸȼȾ Ɏ ɝɚɝɞɚɫəɔɔ 

ɛɚɖɚɫ ɛɚɖɌɓɌɗɌ əɑɛɚɎɜɑɒɐɑəəɧɑ ɝɎɫɓɔ ɘɚɓ-

ɏɚɎɚɕ ɝɑɞɔ [20]. Ȯ ɝɎɫɓɔ ɝ ɩɞɔɘ ɘɚɒəɚ ɛɜɑɐ-

ɛɚɗɚɒɔɞɨ, ɣɞɚ ɐɌɒɑ ɛɜɔ ɞɫɒɑɗɚɘ ɞɑɣɑəɔɔ 

ɓɌɍɚɗɑɎɌəɔɫ əɑɎɜɚɗɚɏɔɣɑɝɖɔɕ ɛɜɚɏəɚɓ ɘɚɒɑɞ 

ɍɧɞɨ əɑ ɞɌɖɔɘ ɛɑɝɝɔɘɔɝɞɔɣəɧɘ, ɖɌɖ ɛɜɑɐ-

ɝɖɌɓɧɎɌɪɞ ɚɍɧɣəɧɑ ɛɜɚɏəɚɝɞɔɣɑɝɖɔɑ ɍɔɚ-

ɘɌɜɖɑɜɧ, ɞɌɖ ɖɌɖ ɠɟəɖɢɔɚəɌɗɨəɧɑ əɑɕɜɚə-

əɧɑ ɝɎɫɓɔ ɚɝɞɌɪɞɝɫ ɐɗɔɞɑɗɨəɚɑ Ɏɜɑɘɫ ɔə-

ɞɌɖɞəɧɘɔ.  

ɀɟəɖɢɔɚəɌɗɨəɚɑ ȸȼȾ ɔɝɝɗɑɐɚɎɌəɔɑ, 

ɛɜɚɎɑɐɑəəɚɑ ɛɌɢɔɑəɞɟ ɝ COVID-19 ɝ ɖɌɖɚɝ-

ɘɔɑɕ (ɠɌəɞɚɘəɧɘɔ əɑɛɜɔɫɞəɧɘɔ ɓɌɛɌɡɌɘɔ), 

ɛɚɖɌɓɌɗɚ ɚɞɝɟɞɝɞɎɔɑ ɜɑɌɖɢɔɔ ɚɜɍɔɞɚɠɜɚə-

ɞɌɗɨəɚɕ ɖɚɜɧ, ɝɎɔɐɑɞɑɗɨɝɞɎɟɪɥɑɑ ɚ əɌɜɟɤɑ-

əɔɔ ɚɍɜɌɍɚɞɖɔ ɚɍɚəɫɞɑɗɨəɧɡ ɝɞɔɘɟɗɚɎ Ɏɚ 

Ɏɞɚɜɔɣəɚɕ ɚɗɨɠɌɖɞɚɜəɚɕ ɝɔɝɞɑɘɑ [21]. 

ɀȸȼȾ-ɉɉȯ ɖɌɜɞɔɜɚɎɌəɔɑ ɘɚɓɏɌ. 

ȽɔɝɞɑɘɌɞɔɣɑɝɖɔɕ ɚɍɓɚɜ 17 ɛɟɍɗɔɖɌ-

ɢɔɕ, ɝɎɫɓɌəəɧɡ ɝ ɔɝɝɗɑɐɚɎɌəɔɫɘɔ ɩɗɑɖɞɜɚ-

 

ȼɔɝ. 9 (Fig. 9) 

ȼɔɝ. 9.  ȸȼ-ɔɓɚɍɜɌɒɑəɔɫ (FLAIR) (Ɏɑɜɡəɔɕ ɜɫɐ) ɔ ɝɛɑɖɞɜɧ (ɛɜɔ TE = 30 ɘɝ (ɝɜɑɐəɔɕ ɜɫɐ) ɔ TE = 

288 ɘɝ (əɔɒəɔɕ ɜɫɐ) ɞɜɑɡ ɛɌɢɔɑəɞɚɎ ɝ COVID-19 

A)  ȻɌɢɔɑəɞ ɝ ɘɟɗɨɞɔɠɚɖɌɗɨəɚɕ əɑɖɜɚɞɔɣɑɝɖɚɕ ɗɑɕɖɚɩəɢɑɠɌɗɚɛɌɞɔɑɕ. B) ȻɌɢɔɑəɞ ɝ ɛɚɝɗɑ ɚɝɞɌəɚɎɖɔ 

ɝɑɜɐɢɌ. C) ɛɌɢɔɑəɞ ɍɑɓ ɩəɢɑɠɌɗɚɛɌɞɔɔ ɔɗɔ ɞɫɒɑɗɚɕ ɏɔɛɚɖɝɔɔ. Cho - Ɂɚɗɔə; NAA - N-ɌɢɑɞɔɗɌɝɛɌɜɞɌɞ; mI 

-ɘɔɚɔəɚɓɔɞɚɗ; Lac - ɗɌɖɞɌɞ; Glx - ɏɗɟɞɌɘɌɞ + ɏɗɟɞɌɘɔə [19]. 

Fig. 9.  MR images (FLAIR) (upper row) and spectra (at TE = 30 ms (middle row) and TE = 288 ms 

(lower row) of three patients with COVID -19 

A) patient with multifocal ne crotizing leukoencephalopathy. B) Patient after recen t PEA cardiac arrest. C) 

without encephalopa thy or recent severe hypoxia. Cho, Choline; NAA, N -Acetyl -Aspartate; mI, Myo -Inositol; 

Lac, Lactate; Glx, Glutamate + Glutamine [19].  
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ɩəɢɑɠɌɗɚɏɜɌɘɘ ɟ ɛɌɢɔɑəɞɚɎ, ɛɑɜɑəɬɝɤɔɡ 

COVID -19, ɛɚɖɌɓɧɎɌɑɞ, ɣɞɚ ɌəɚɘɌɗɨəɌɫ Ɍɖ-

ɞɔɎəɚɝɞɨ ɘɚɓɏɌ ɛɚ ɐɌəəɧɘ ɩɗɑɖɞɜɚɩəɢɑɠɌɗɚ-

ɏɜɌɠɔɔ ɖɚəɢɑəɞɜɔɜɚɎɌɗɌɝɨ Ɏ ɗɚɍəɧɡ ɐɚɗɫɡ, 

ɣɞɚ ɟɖɗɌɐɧɎɌɑɞɝɫ Ɏ ɖɚəɢɑɛɢɔɪ ɛɜɑɎɌɗɔɜɚ-

ɎɌəɔɫ ɛɚɎɜɑɒɐɑəɔɫ Ɏ ɚɍɚəɫɞɑɗɨəɚɕ ɝɔɝɞɑɘɑ 

ɘɚɓɏɌ.  

ȿɛɚɘɔəɌəɔɑ ɚɍ ɉɉȯ Ɏ ɚɍɓɚɜɑ, ɛɚɝɎɫ-

ɥɑəəɚɘ ȸȼȾ əɑ ɝɗɟɣɌɕəɚ. ȶɚɘɍɔəɌɢɔɫ ɩɞɔɡ 

ɘɑɞɚɐɚɎ, ɐɗɫ ɜɑɌɗɔɓɌɢɔɔ ɝɔəɡɜɚəəɚɏɚ ɠȸȼȾ-

ɉɉȯ ɖɌɜɞɔɜɚɎɌəɔɫ ɌɖɞɔɎəɚɝɞɔ ɏɚɗɚɎəɚɏɚ 

ɘɚɓɏɌ ɛɌɢɔɑəɞɚɎ, ɐɑɗɌɑɞ Ɏɚɓɘɚɒəɧɘ ɜɑɌɗɔ-

ɓɌɢɔɪ çɔəɞɑɜɌɖɞɔɎəɚɕ ɝɞɔɘɟɗɫɢɔɔ ɘɚɓɏɌè 

(ȴȽȸ) ð əɚɎɚɕ ɞɑɜɌɛɑɎɞɔɣɑɝɖɚɕ ɞɑɡəɚɗɚɏɔɔ, 

ɜɌɓɜɌɍɚɞɖɚɕ ɔ ɟɝɛɑɤəɧɘ ɛɜɔɘɑəɑəɔɑɘ ɖɚ-

ɞɚɜɚɕ ɓɌəɔɘɌɪɞɝɫ ɝɛɑɢɔɌɗɔɝɞɧ ȸɑɒɐɟəɌ-

ɜɚɐəɚɏɚ ȾɚɘɚɏɜɌɠɔɣɑɝɖɚɏɚ ɂɑəɞɜɌ ɔ ȹȴȴ 

ɘɚɗɑɖɟɗɫɜəɚɕ ɍɔɚɗɚɏɔɔ ɔ ɍɔɚɠɔɓɔɖɔ (ɏ. ȹɚ-

Ɏɚɝɔɍɔɜɝɖ) [22, 23]. ȰɌəəɌɫ ɞɑɡəɚɗɚɏɔɫ ɘɚ-

ɒɑɞ ɍɧɞɨ ɛɜɔɘɑəɑəɌ ɔ ɐɗɫ ɜɑɌɍɔɗɔɞɌɢɔɔ ɛɚ-

ɝɗɑ COVID-ɌɝɝɚɢɔɔɜɚɎɌəəɚɏɚ ɔəɝɟɗɨɞɌ, ɞɌɖ 

ɖɌɖ ɔɝɛɚɗɨɓɟɑɞ əɑɝɛɑɢɔɠɔɣɑɝɖɔɕ ɘɑɡɌəɔɓɘ 

ɌɖɞɔɎɌɢɔɔ ɛɚɎɜɑɒɐɑəəɧɡ ɟɣɌɝɞɖɚɎ ɘɚɓɏɌ. 

ȱɝɗɔ ɏɚɎɚɜɔɞɨ ɚ ɝɛɑɢɔɠɔɣɑɝɖɔɡ ɛɜɚɫɎɗɑəɔɫɡ 

ȻȶȹȽ, ɞɌɖɔɡ ɖɌɖ ɛɚɞɑɜɫ ɚɍɚəɫəɔɫ, ð çɘɔɤɑ-

əɨɪè ɩɞɚɏɚ ɎɚɓɐɑɕɝɞɎɔɫ ɝɞɌəɚɎɫɞɝɫ ɖɚɜɖɚɎɧɑ 

ɚɍɗɌɝɞɔ, ɚɍɑɝɛɑɣɔɎɌɪɥɔɑ ɚɍɜɌɍɚɞɖɟ ɓɌɛɌɡɚɎ. 

ȴȽȸ Ɏ ɐɌəəɚɘ ɝɗɟɣɌɑ ɍɟɐɑɞ əɌɢɑɗɑəɌ əɌ ɚɛ-

ɞɔɘɔɓɌɢɔɪ ɌɖɞɔɎəɚɝɞɔ ɩɞɔɡ ɜɑɏɔɚəɚɎ Ɏ ɔə-

ɞɑɜɑɝɌɡ ɍɚɗɑɑ ɛɚɗəɚɕ ɔ ɍɧɝɞɜɚɕ ɜɑɌɍɔɗɔɞɌ-

ɢɔɔ ɚɞ Ɍəɚɝɘɔɔ ɛɚɝɗɑ ɛɑɜɑəɑɝɑəəɚɏɚ COVID-

19.    

Ⱥɍɝɟɒɐɑəɔɑ. 

ȸȼȾ ɝɑɘɔɚɞɔɖɌ ȻȶȹȽ əɌɛɜɫɘɟɪ ɝɎɫ-

ɓɌəɌ ɝ ɛɌɞɚɏɑəɑɓɚɘ ɔ ɝɔɝɞɑɘəɧɘ ɡɌɜɌɖɞɑɜɚɘ 

ɓɌɍɚɗɑɎɌəɔɫ, ɎɖɗɪɣɌɪɥɔɘ Ɏ ɝɑɍɫ: ɚɞɎɑɞ əɌ 

ɛɜɫɘɚɑ Ɏɔɜɟɝəɚɑ ɎɚɓɐɑɕɝɞɎɔɑ ɝ ɜɌɓɎɔɞɔɑɘ 

ɞɚɖɝɔɣɑɝɖɚɕ ɔ ɔəɠɑɖɢɔɚəəɚɕ ɩəɢɑɠɌɗɚɛɌ-

ɞɔɔ; ɏɔɛɚɖɝɔɣɑɝɖɚɑ ɛɚɎɜɑɒɐɑəɔɑ əɑɜɎəɚɕ 

ɞɖɌəɔ ɝ ɜɌɓɎɔɞɔɑɘ ɜɌɓɗɔɣəɧɡ ɚɝɞɜɧɡ ɢɑɜɑɍ-

ɜɚɎɌɝɖɟɗɫɜəɧɡ ɝɚɝɞɚɫəɔɕ ɔ ɐɔɝɢɔɜɖɟɗɫɞɚɜ-

əɧɡ ɔɓɘɑəɑəɔɕ ɘɚɓɏɚɎɚɏɚ ɎɑɥɑɝɞɎɌ; ɛɌɞɚɗɚ-

ɏɔɣɑɝɖɚɕ ɔɘɘɟəəɚɕ ɜɑɌɖɢɔɔ ɝ ɜɌɓɎɔɞɔɑɘ 

ɐɑɘɔɑɗɔəɔɓɌɢɔɔ, ɝɑɛɞɔɣɑɝɖɔɡ ɚɝɗɚɒəɑəɔɕ ɔ 

ɐɜɟɏɔɡ əɑɎɜɚɗɚɏɔɣɑɝɖɔɡ ɝɚɝɞɚɫəɔɕ (ɜɔɝ. 1). 

Ȼɚ ɐɌəəɧɘ ɗɔɞɑɜɌɞɟɜɧ ɝɌɘɧɘɔ ɣɌɝɞɧɘɔ ɛɌ-

ɞɚɗɚɏɔɣɑɝɖɔɘɔ ɔɓɘɑəɑəɔɫɘɔ ɛɜɔ ɛɜɚɎɑɐɑəɔɔ 

ɞɜɌɐɔɢɔɚəəɚɕ ȸȼȾ ɚɖɌɓɌɗɔɝɨ ɚɝɞɜɧɕ ɔɤɑ-

ɘɔɣɑɝɖɔɕ ɔɗɔ ɏɑɘɚɜɜɌɏɔɣɑɝɖɔɕ ɔəɝɟɗɨɞ, ɩə-

ɢɑɠɌɗɚɛɌɞɔɫ, ɛɜɚɫɎɗɑəɔɫ ɎɌɝɖɟɗɔɞɌ ɔ/ɔɗɔ 

ɎɚɝɛɌɗɔɞɑɗɨəɚɏɚ ɛɜɚɢɑɝɝɌ ɝ Ɍəɏɔɚɢɑəɞɜɔɣɑ-

ɝɖɔɘ ɛɚɜɌɒɑəɔɑɘ, ɣɞɚ ɟɖɗɌɐɧɎɌɑɞɝɫ Ɏ ɞɑɚ-

ɜɑɞɔɣɑɝɖɟɪ ɚɝəɚɎɟ ɛɌɞɚɏɑəɑɓɌ əɚɎɚɕ Ɏɔɜɟɝ-

əɚɕ ɔəɠɑɖɢɔɔ. 

ȴɓɘɑəɑəɔɫ ɛɌɜɌɘɑɞɜɚɎ ɐɔɠɠɟɓɔɔ ɛɜɔ 

ȻȶȹȽ ɟɖɌɓɧɎɌɪɞ əɌ ɟɎɑɗɔɣɑəɔɑ ɚɍɦɑɘɌ ɝɑ-

ɜɚɏɚ ɎɑɥɑɝɞɎɌ ɚɞɐɑɗɨəɧɡ ɘɚɓɏɚɎɧɡ ɝɞɜɟɖɞɟɜ, 

ɝɎɫɓɌəəɧɡ ɝ ɚɍɚəɫɞɑɗɨəɚɕ ɝɔɝɞɑɘɚɕ. Ȼɜɑɐɛɚ-

ɗɚɒɔɞɑɗɨəɚ, ɩɞɚ ɘɚɒɑɞ ɍɧɞɨ ɚɍɟɝɗɚɎɗɑəɚ 

əɑɕɜɚɏɑəɑɓɚɘ Ɏ ɚɍɚəɫɞɑɗɨəɚɕ ɗɟɖɚɎɔɢɑ, ɖɚ-

ɞɚɜɌɫ ɝɞɌəɚɎɔɞɝɫ ɘɑɝɞɚɘ ɘɔɏɜɌɢɔɔ əɑɕɜɚ-

ɍɗɌɝɞɚɎ ɔɓ ɝɟɛɜɌɎɑəɞɜɔɖɟɗɫɜəɚɕ ɚɍɗɌɝɞɔ ɣɑ-

ɜɑɓ ɚɍɚəɫɞɑɗɨəɟɪ ɖɚɜɟ ɝ ɖɚɘɛɑəɝɌɞɚɜəɚɕ ɏɔ-

ɛɑɜɞɜɚɠɔɑɕ ɝɚɚɞɎɑɞɝɞɎɟɪɥɔɡ ɟɣɌɝɞɖɚɎ ɘɚɓ-

ɏɌ [17].  

ȭɑɗɚɑ ɎɑɥɑɝɞɎɚ ð əɑ ɚɝəɚɎəɌɫ ɘɔɤɑəɨ 

ɐɗɫ əɑɕɜɚɞɜɚɛəɚɏɚ ɎɔɜɟɝɌ, ɚɐəɌɖɚ ɎɧɫɎɗɑə-

əɧɑ ɐɔɠɠɟɓɔɚəəɧɑ ɔɓɘɑəɑəɔɫ Ɏ ɛɜɚɎɚɐɫ-

ɥɑɕ ɝɔɝɞɑɘɑ ɘɚɓɏɌ ɟɖɌɓɧɎɌɪɞ əɌ ɞɚ, ɣɞɚ ɚəɌ, 

Ɏɚɓɘɚɒəɚ, ɫɎɗɫɑɞɝɫ ɖɌəɌɗɚɘ ɐɗɫ ɜɌɝɛɜɚ-

ɝɞɜɌəɑəɔɫ ɎɔɜɟɝɌ. ȴəɞɑɜɑɝəɚ, ɣɞɚ ɔɓɘɑəɑəɔɫ 

ɐɔɠɠɟɓɔɔ Ɏ ɍɑɗɚɘ ɎɑɥɑɝɞɎɑ ɚɏɜɌəɔɣɑəɧ 

ɛɜɌɎɧɘ ɛɚɗɟɤɌɜɔɑɘ. Ȯɚɓɘɚɒəɚ, ɩɞɚ ɝɎɫɓɌəɚ 

ɝ ɛɜɑɚɍɗɌɐɌəɔɑɘ ɛɜɌɎɚɏɚ ɛɚɗɟɤɌɜɔɫ Ɏ Ɏɚɝ-

ɛɜɔɫɞɔɔ ɓɌɛɌɡɌ. ȸȼ-ɝɛɑɖɞɜɚɝɖɚɛɔɫ ɛɜɔ ɜɌɓ-

ɗɔɣəɧɡ ɖɗɔəɔɣɑɝɖɔɡ ɎɌɜɔɌəɞɌɡ ɞɑɣɑəɔɫ 

ȻȶȹȽ ɎɧɫɎɔɗɌ əɑɝɛɑɢɔɠɔɣɑɝɖɔɑ ɘɑɞɌɍɚɗɔ-

ɣɑɝɖɔɑ ɚɞɖɗɚəɑəɔɫ, ɡɌɜɌɖɞɑɜəɧɑ ɐɗɫ ɏɔɛɚ-

ɖɝɔɔ, ɛɚɎɜɑɒɐɑəɔɫ ɌɖɝɚəɚɎ ɔ əɑɕɜɚəɌɗɨəɚɕ 

ɐɔɝɠɟəɖɢɔɔ, ɜɌɓɜɟɤɑəɔɫ ɘɑɘɍɜɌə əɑɕɜɚ-

əɚɎ.  

Ȼɜɔ ɛɔɗɚɞəɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɘɑɞɚɐɚɘ 

ɠɟəɖɢɔɚəɌɗɨəɚɕ ȸȼȾ-ɛɚɖɚɫ ɟ ɛɌɢɔɑəɞɌ ɛɚ-

ɝɗɑ ɞɫɒɬɗɚɏɚ COVID -19 ɚɍəɌɜɟɒɑəɧ əɌɜɟɤɑ-

əɔɫ ɝɎɫɓəɚɝɞɔ ɝɑəɝɚɘɚɞɚɜəɚɕ ɔ ɓɜɔɞɑɗɨəɚɕ 

ɝɑɞɑɕ ɛɚɖɚɫ; ɚɞɝɟɞɝɞɎɔɑ BOLD-ɝɔɏəɌɗɌ Ɏɚ 

Ɏɞɚɜɔɣəɚɕ ɚɗɨɠɌɖɞɚɜəɚɕ ɝɔɝɞɑɘɑ ɛɜɔ ɖɌ-

ɖɚɝɘɔɔ ɛɜɔ ɝɚɡɜɌəəɧɡ ɝɎɫɓɫɡ ɚɝəɚɎəɚɕ ɘɚɓ-

ɏɚɎɚɕ ɝɑɞɔ, ɣɞɚ ɘɚɒɑɞ ɝɎɔɐɑɞɑɗɨɝɞɎɚɎɌɞɨ ɚɍ 

ɚɍɜɌɞɔɘɚɝɞɔ ȻȶȹȽ ɔ ɚɛɞɔɘɔɝɞɔɣəɚɘ ɛɜɚ-

ɏəɚɓɑ ɐɗɫ ɠɟəɖɢɔɚəɌɗɨəɚɏɚ əɑɎɜɚɗɚɏɔɣɑɝɖɚɏɚ 

ɎɚɝɝɞɌəɚɎɗɑəɔɫ.  

ȳɌɖɗɪɣɑəɔɑ. 

ȳɌɐɌɣɌ ɝɎɚɑɎɜɑɘɑəəɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɔ 

ɛɚɔɝɖ əɚɎɧɡ ɝɛɑɢɔɠɔɣɑɝɖɔɡ ɘɌɜɖɑɜɚɎ ȻȶȹȽ 

ɚɝɞɌɑɞɝɫ əɌ ɝɑɏɚɐəɫ Ɏɑɐɟɥɑɕ ɞɑɘɚɕ ɝɚɎɜɑ-

ɘɑəəɚɕ əɑɕɜɚɜɌɐɔɚɗɚɏɔɔ. ȸəɚɒɑɝɞɎɚ ɔɝɝɗɑ-

ɐɚɎɌəɔɕ ɛɚɖɌɓɧɎɌɑɞ, ɣɞɚ ȸȼȾ ɝɚ Ɏɝɑɘ ɝɛɑɖ-

ɞɜɚɘ ɝɚɎɜɑɘɑəəɧɡ ɘɑɞɚɐɚɎ ɖɌɣɑɝɞɎɑəəɚɕ, 

ɖɚɗɔɣɑɝɞɎɑəəɚɕ, ɘɑɞɌɍɚɗɔɣɑɝɖɚɕ ɔ ɠɟəɖɢɔɚ-

əɌɗɨəɚɕ ɚɢɑəɖɔ ɝɚɝɞɚɫəɔɫ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ in 

vivo ɫɎɗɫɑɞɝɫ əɌɔɍɚɗɑɑ ɛɑɜɝɛɑɖɞɔɎəɧɘ ɔə-

ɝɞɜɟɘɑəɞɚɘ ɔɝɝɗɑɐɚɎɌəɔɫ ȻȶȹȽ. Ƚ ɟɣɑɞɚɘ 

ɛɑɜɎɧɡ ɜɑɓɟɗɨɞɌɞɚɎ ɔɝɛɚɗɨɓɚɎɌəɔɫ ȸȼȾ ɟ 

ɛɌɢɔɑəɞɚɎ, ɛɑɜɑəɑɝɤɔɡ COVID-19, ɝɖɗɌɐɧ-

ɎɌɑɞɝɫ ɖɌɜɞɔəɌ ɐɚɝɞɌɞɚɣəɚ ɜɌɓəɚɚɍɜɌɓəɧɡ 

ɎɌɜɔɌəɞɚɎ Ɏɔɜɟɝ ɌɝɝɚɢɔɔɜɚɎɌəəɧɡ ɘɚɓɏɚɎɧɡ 

ɛɚɎɜɑɒɐɑəɔɕ, əɑɖɚɞɚɜɧɑ ɔɓ ɖɚɞɚɜɧɡ ɜɑɏɔ-

ɝɞɜɔɜɟɪɞɝɫ ɞɚɗɨɖɚ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɖɚɗɔɣɑ-

ɝɞɎɑəəɧɡ ɔ ɠɟəɖɢɔɚəɌɗɨəɧɡ ɘɑɞɚɐɚɎ. Ȱɗɫ 

ɎɑɜɔɠɔɖɌɢɔɔ ɔ ɏɗɟɍɚɖɚɏɚ ɔɓɟɣɑəɔɫ Ɏɚɓɘɚɒ-

əɚɝɞɑɕ ȸȼȾ Ɏ ɚɛɜɑɐɑɗɑəɔɔ ɝɛɑɢɔɠɔɣɑɝɖɔɡ 

əɑɕɜɚɎɔɓɟɌɗɔɓɌɢɔɚəəɧɡ ɘɌɜɖɑɜɚɎ ȻȶȹȽ 

ɞɜɑɍɟɑɞɝɫ ɛɜɚɎɑɐɑəɔɑ ɐɌɗɨəɑɕɤɔɡ ɔɝɝɗɑɐɚ-

ɎɌəɔɕ, ɖɚɞɚɜɧɑ əɑɚɍɡɚɐɔɘɧ ɐɗɫ ɝɎɚɑɎɜɑ-

ɘɑəəɚɕ ɐɔɌɏəɚɝɞɔɖɔ, ɖɚɜɜɑɖɢɔɔ ɞɑɜɌɛɔɔ, 

ɜɌɓɜɌɍɚɞɖɔ əɚɎɧɡ ɞɌɜɏɑɞəɧɡ ɘɑɞɚɐɚɎ ɜɑɌɍɔ-

ɗɔɞɌɢɔɔ, ɛɜɑɐɟɛɜɑɒɐɑəɔɫ ɚɞɐɌɗɑəəɧɡ ɛɚ-
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ɝɗɑɐɝɞɎɔɕ ɛɌəɐɑɘɔɔ.   

ȴɝɞɚɣəɔɖ ɠɔəɌəɝɔɜɚɎɌəɔɫ ɔ ɖɚə-

ɠɗɔɖɞ ɔəɞɑɜɑɝɚɎ.  

ȬɎɞɚɜɧ ɍɗɌɏɚɐɌɜɫɞ ȼɚɝɝɔɕɝɖɔɕ əɌɟɣ-

əɧɕ ɠɚəɐ (Ȼɜɚɑɖɞ ʈ 21-15 -00209) ɓɌ ɠɔəɌə-

ɝɚɎɟɪ ɛɚɐɐɑɜɒɖɟ ɩɞɚɕ ɜɌɍɚɞɧ ɔ ɛɚɐɞɎɑɜ-

ɒɐɌɪɞ ɚɞɝɟɞɝɞɎɔɑ ɖɚəɠɗɔɖɞɌ ɔəɞɑɜɑɝɚɎ, ɚ 

ɖɚɞɚɜɧɡ əɑɚɍɡɚɐɔɘɚ ɝɚɚɍɥɔɞɨ. 
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onsidering the importance of Reverse Transcription -Polymerase Chain Reaction (RT -PCR) 

as a reference to detect COVID -19, computed tomography (CT) has some advantage to 

help diagnosing this disease during COVID -19 pandemic.  

Purpose.  In this stu dy, we reviewed the diagnostic points in radiology for patients with 

COVID -19.  

Materials and methods.  In this mini -review, PubMed, Scopus, and Science direct were con-

sidered for search of English articles from 1 January 2020 to 10 August 2021. Keywords we re 

COVID -19, coronavirus disease 2019, radiology, Computed tomography, CT scan, novel coronavirus, 

ground -glass opacities, GGO, COVID -19 pneumonia, consolidation, Positron emission tomography 

and PET, Crazy -paving.  

Results.  The use of RT -PCR and chest CT i s beneficial and reliable to diagnose COVID -19 pa-

tients with suspected signs and symptoms. Not only radiological finding using RT -PCR and CT can 

help physician in the detection and diagnosis but also for monitoring of the COVID -19 stages.  

COVID -19 pneumon ia shows more GGO, consolidation and crazy -paving especially in lower zones 

through CT scan.  

Discussion.  Pregnant women with COVID -19 mostly develop bilateral pleural effusion and con-

solidation, so CT scans can play an important role for detecting cases o f pregnant women with 

COVID -19 but totally, radiological findings in pregnant involved with COVID -19 is not different with 

those of non -pregnant cases with COVID -19.  
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ɣɔɞɧɎɌɫ ɎɌɒəɚɝɞɨ ɛɚɗɔɘɑɜɌɓəɚɕ ɢɑɛəɚɕ ɜɑɌɖɢɔɔ ɝ ɚɍɜɌɞəɚɕ ɞɜɌəɝɖɜɔɛɢɔɑɕ (ȺȾ-Ȼɂȼ) 

Ɏ ɖɌɣɑɝɞɎɑ ɩɞɌɗɚəɌ ɐɗɫ ɎɧɫɎɗɑəɔɫ COVID-19, ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ (ȶȾ) ɞɌɖɒɑ 

ɔɘɑɑɞ əɑɖɚɞɚɜɧɑ ɛɜɑɔɘɟɥɑɝɞɎɌ ɐɗɫ ɐɔɌɏəɚɝɞɔɖɔ ɐɌəəɚɏɚ ɓɌɍɚɗɑɎɌəɔɫ Ɏ ɛɑɜɔɚɐ ɛɌəɐɑ-

ɘɔɔ.  

ɂɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. Ȯ ɩɞɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɘɧ ɜɌɝɝɘɚɞɜɑɗɔ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɑ ɚɜɔɑəɞɔɜɧ 

Ɏ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɑ ɐɗɫ ɛɌɢɔɑəɞɚɎ ɝ COVID-19.  

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. Ȯ ɩɞɚɘ ɘɔəɔ-ɚɍɓɚɜɑ ɍɧɗɔ ɜɌɝɝɘɚɞɜɑəɧ PubMed, Scopus ɔ Science 

direct ɐɗɫ ɛɚɔɝɖɌ ɝɞɌɞɑɕ əɌ Ɍəɏɗɔɕɝɖɚɘ ɫɓɧɖɑ ɝ 1 ɫəɎɌɜɫ 2020 ɏɚɐɌ ɛɚ 10 ɌɎɏɟɝɞɌ 2021 ɏɚɐɌ. 

ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: COVID-19, ɖɚɜɚəɌɎɔɜɟɝəɌɫ ɍɚɗɑɓəɨ 2019, ɜɌɐɔɚɗɚɏɔɫ, ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌ-

ɠɔɫ, ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ, əɚɎɧɕ ɖɚɜɚəɌɎɔɜɟɝ, ɛɚɘɟɞəɑəɔɫ ɘɌɞɚɎɚɏɚ ɝɞɑɖɗɌ, GGO, ɛəɑɎ-

ɘɚəɔɫ COVID-19, ɖɚəɝɚɗɔɐɌɢɔɫ, ɛɚɓɔɞɜɚəəɚ-ɩɘɔɝɝɔɚəəɌɫ ɞɚɘɚɏɜɌɠɔɫ ɔ ȻɉȾ, ɝɔɘɛɞɚɘ òcrazy-

pavingó. 

ȼɑɓɟɗɨɞɌɞɧ. ȴɝɛɚɗɨɓɚɎɌəɔɑ ȺȾ-Ȼɂȼ ɔ ȶȾ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ ɔəɠɚɜɘɌɞɔɎəɚ ɔ əɌɐɑɒəɚ ɐɗɫ 

ɐɔɌɏəɚɝɞɔɖɔ COVID-19 ɟ ɛɌɢɔɑəɞɚɎ ɝ ɝɚɚɞɎɑɞɝɞɎɟɪɥɔɘɔ ɛɜɔɓəɌɖɌɘɔ ɔ ɝɔɘɛɞɚɘɌɘɔ. Ⱥɍɝɗɑɐɚ-

ɎɌəɔɑ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ȺȾ-Ȼɂȼ ɔ ȶȾ ɘɚɒɑɞ ɛɚɘɚɣɨ ɎɜɌɣɟ ɖɌɖ Ɏ ɎɧɫɎɗɑəɔɔ ɔ ɐɔɌɏəɚɝɞɔɖɑ, ɞɌɖ 

ɔ Ɏ ɘɚəɔɞɚɜɔəɏɑ ɝɞɌɐɔɕ COVID-19. ȻəɑɎɘɚəɔɫ COVID-19 ɛɜɑɔɘɟɥɑɝɞɎɑəəɚ ɛɜɚɫɎɗɫɑɞɝɫ əɌ ȶȾ 

ɟɣɌɝɞɖɌɘɔ ɟɛɗɚɞəɑəɔɫ ɛɚ ɞɔɛɟ çɘɌɞɚɎɚɏɚ ɝɞɑɖɗɌè, ɓɚə ɖɚəɝɚɗɔɐɌɢɔɔ ɔ ɝɔɘɛɞɚɘɚɘ çcrazy pavingè, 

ɚɝɚɍɑəəɚ Ɏ ɍɌɓɌɗɨəɧɡ ɚɞɐɑɗɌɡ ɗɑɏɖɔɡ, ɛɜɔ ɛɜɚɎɑɐɑəɔɔ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ.  

Ȱɔɝɖɟɝɝɔɫ. ȿ ɍɑɜɑɘɑəəɧɡ ɒɑəɥɔə ɝ COVID-19 Ɏ ɚɝəɚɎəɚɘ ɜɌɓɎɔɎɌɑɞɝɫ ɐɎɟɝɞɚɜɚəəɔɕ 

ɛɗɑɎɜɌɗɨəɧɕ Ɏɧɛɚɞ ɔ ɓɚəɧ ɖɚəɝɚɗɔɐɌɢɔɔ, ɛɚɩɞɚɘɟ ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ ɘɚɒɑɞ ɝɧɏɜɌɞɨ 

ɎɌɒəɟɪ ɜɚɗɨ Ɏ ɎɧɫɎɗɑəɔɔ ɝɗɟɣɌɑɎ COVID-19 ɟ ɍɑɜɑɘɑəəɧɡ ɒɑəɥɔə, əɚ Ɏ ɢɑɗɚɘ ɜɑɓɟɗɨɞɌɞɧ 

ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɡ ɔɝɝɗɑɐɚɎɌəɔɕ ɟ ɍɑɜɑɘɑəəɧɡ ɝ COVID-19 əɑ ɚɞɗɔɣɌɪɞɝɫ ɚɞ ɞɌɖɚɎɧɡ ɟ əɑɍɑ-

ɜɑɘɑəəɧɡ ɝ COVID-19.  

 

ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: SARS-Cov-2, COVID -19, ɐɔɌɏəɚɝɞɔɖɌ, ɜɑəɞɏɑəɚɗɚɏɔɫ, ɎɔɓɟɌɗɔɓɌɢɔɫ. 

 

ȶɚəɞɌɖɞəɧɕ ɌɎɞɚɜ: SARS-Cov-2, COVID -19, ɐɔɌɏəɚɝɞɔɖɌ, ɜɑəɞɏɑəɚɗɚɏɔɫ, ɎɔɓɟɌɗɔɓɌɢɔɫ. 
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ntroduction.  

In December 2019, a new disease caused 

by coronavirus so -called COVID -19 was 

reported in China and announced as 

pandemic situation by the World Health 

Organization (WHO) On March 11, 2020.  Patients 

who dev eloped COVID -19 most commonly report-

ed symptoms like cough, fever, fatigue, and head-

ache [1]. We know that COVID -19 is result in mul-

ti -organ failure in different age groups such as 

conjunctivitis, lung and renal failure, olfactory 

dysfunction, mental disor ders, mucormycosis, etc. 

[2-9]. The diagnosis tools are based on human an-

tibody detection, viral gene and antigen detection, 

and clinical finding in examination [10]. Use of 

computed tomography (CT) scan plays fundamen-

tal role in the early diagnosis for CO VID -19 with 

lung involvement. In resource -limited places with-

out easy accessibility to polymerase chain reaction 

(PCR) kits, CT along with  clinical signs and symp-

toms are useful to discriminate COVID -19 pa-

tients but it is of great deal to know radiologica l 

finding in COVID -19 patients to accurate diagno-

sis [11]. This paper was done to review the diag-

nostic points in radiology for patients with COVID -

19.  

Materials and methods.  

In this mini -review, PubMed, Scopus, and 

Science direct were considered for sear ch of Eng-

lish articles from 1 January 2020 to 10 August 

2021. All types of articles related to the subject of 

this review in English and performed on human 
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were selected. Keywords were COVID -19, corona-

virus disease 2019, radiology, Computed tomog-

raphy, CT scan, novel coronavirus, ground -glass 

opacities, GGO, COVID -19 pneumonia, consolida-

tion, Positron emission tomography and PET, Cra-

zy-paving. All references imported to Endnote 

software and removed duplicate articles.  

Role of ground -glass opacities and ra di-

ology in COVID -19 infection . 

Some key points are necessary to use CT 

for accurate diagnosis. SARS -CoV-2 infection in-

volves multifocal, multilobar, and peripherally 

dominant ground -glass opacities (GGO) especially 

in the posterior and basal segments and ha lo sign, 

reversed halo sign, and crazy -paving pattern in CT 

[12]. According to the report by radiological society 

of North America expert consensus statement on 

reporting chest CT findings,  typical peripherally 

located GGO, GGO with halo sign, GGO in peri -

bronchovascular locations, isolated consolidation 

without air -bronchogram sign, GGO in subpleural 

part of right lower lobe, bi -basilar consolidations, 

consolidations with an irregular border and sub -

pleural bands are observed in patients with posi-

tive PCR  tests and respiratory symptoms [12]. It 

should be mentioned that GGO is defined as hazy 

increased lung opacity; consolidation is defined as 

homogeneous increase in pulmonary parenchymal 

with obscured margins of vessels and airway 

walls; halo sign is the s ame GGO surrounding a 

nodule or mass; Reversed Halo sign is defined as 

focal round area of ground -glass density sur-

rounded by a rim of consolidation and crazy -

paving pattern is defined as thickening of inter-

lobular septa superimposed [13]. Generally, 

COVID -19 pneumonia typically presents with bi-

lateral or subpleural areas of GGO with or without 

consolidations [14]. Regarding specificity and sen-

sitivity of CT to discriminate COVID -19 pneumo-

nia, it should be said that its sensitivity is 90% 

but its specificit y is between 25 and 33% [14].    

Why CT scan is essential to detect 

COVID -19. 

Evidence shows 54% of COVID -19 cases 

with false -negative RT -PCR which approves low 

certainty [15], therefore chest CT is especially cru-

cial to determine the COIVD -19 cases and s everity 

of the disease as well as to predict the need to me-

chanical ventilation in the intensive care unit [12, 

16]. The signs of COVID -19 is not limited to geog-

raphy in which in a study by Ak­ay et al in Turkey 

chest CT results were the same and reported simi-

lar findings consisting of air bronchogram sign, 

crazy paving pattern, reversed halo sign and sub-

segmental vascular enlargement inside or sur-

rounding the lesion [17]. The diagnosis of COVID -

19 pneumonia is challenging because it is the 

great radiologic al mimicker [18]. We believe that 

the reference diagnostic test for detecting COVID -

19 pneumonia is real -time reverse transcription -

polymerase chain reaction (RT -PCR) with a speci-

ficity of approximately 95% and the sensitivity of 

60ð71% [19]. Due to low se nsitivity and need for 

rapid diagnosis during this pandemic, CT scan 

can be used. Additionally we encounter with sev-

eral cases with negative RT -PCR results, then giv-

en the high sensitivity of CT for diagnosis, CT 

scan is fundamental tool to detect COVID -19  dur-

ing COVID -19 pandemic [15, 20, 21].  

Frequent radiological findings in 

COVID -19. 

CT findings based on COVID -19 pneumo-

nia, bacterial pneumonia  and non -COVID viral 

pneumonia is summarized in Table 1 taken from a 

study done by Duzgun et al [18] showing CO VID -

19 pneumonia as great radiological mimicker.  

Positron emission tomography (PET)  

Also, Positron emission tomography [16] -

Table  ʈ1.      Differences in radiological findings across COVID -19 pneumonia,  non -

COVID viral pneumonia and bacterial pneumonia   

CT finding  Bacterial pneumonia Non-COVID  viral pneumonia COVID -19 pneumonia 

GGO + ++ +++ 

Crazy-paving + ++ ++ 

Consolidation +++ ++ ++ 

Centrilobular nodular opacities ++ ++ īīī 

Pleural effusion ++ + īī 

Lesion distribution   
 

Lymphadenopathy ++ + īī 

Lower zone + ++ +++ 

Cavitation + ī īīī 

Rounded morphology + + +++ 

Peripheral + ++ +++ 
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CT may facilitate diagnosis and help selecting the 

treatment in these patients. Jin et al in a review 

study revealed that PET -relate d cases and re-

search over the COVID -19 pandemic time focus 

on the ability of PET in the management of 

COVID -19 patients. PET used for the diagnosis of 

COVID -19 respiratory syndrome in asymptomatic 

left ventricular assist device (LVAD) recipients 

[23]. Radi ological findings from 81 patients 

showed that both CT and PET remain sensitive to 

find COVID -19 involving lung in asymptomatic 

cases or in patients with less symptoms [19, 24, 

25].  

Radiology room for medical imaging . 

It is of great importance that after e ach pa-

tient imaging to prevent cross -contamination, all 

equipment be disinfected using an appropriate 

disinfectant as well as it is helpful to protect radi-

ology department staff from COVID -19. It is 

strongly suggested to employ one week work and 

two weeks off shifts of fixed teams. Ventilation in 

radiology room can help to protect staff and pa-

tients from cross -contamination [26].  Additional-

ly, an isolated imaging room can be dedicated for 

suspected or confirmed COVID -19 cases for fur-

ther consideration [27] .   

Radiology in pregnant women with 

COVID -19. 

Pregnant women with COVID -19 can de-

velop bilateral pleural effusion, GGO and consoli-

dation, so CT scans can play an important role for 

detecting cases of pregnant women with COVID -

19 [28]. In a study by Gong et al, 100% of the 

pregnant women with COVID -19 showed lower 

lobe involvement while upper and middle lobes 

involved in 70%, 90% of the patients, respectively 

and 80% of the patients showed bilateral lung in-

volvement. GGO was observed in 100% of the 

pregnan t patients with COVID -19. Also, lymphad-

enopathy was not reported in this study [28]. In 

pregnant women suspected or confirmed COIVD -

19, CT scan can be used for detecting COVID -19 

because according to the American Radiological 

Association the fetal radiatio n dose in pregnant 

women in single CT scan is 0.0005 to 0.01 mGy 

[29]. The family of SARS -Cov (SARS) and SARS -

Cov-2 (COVID -19) is the same, therefore when the 

mortality rate of SARS in general people was 10%, 

it was 25% in the pregnant women as well as it 

was 37% for Middle East respiratory syndrome 

coronavirus (MERS -CoV)  [30] showing that 

COVID -19 can be lethal for pregnant women as 

well. In a case report study, Vasilev et al used 

magnetic resonance imaging (MRI) to detect COIV -

1 in a pregnant woman and c hest MRI showed 

bilateral lesions in basal segments [31]. Totally, 

radiological findings in pregnant with COVID -19 is 

similar to those of non -pregnant cases with 

COVID -19 [32]. Regarding most common CT scan 

findings in pregnant women with COVID -19, a 

study  by Oshay et al 427 pregnant patients re-

vealed a higher prevalence of consolidation and 

pleural effusion on compared to the general adult 

population as well as vertical transmission of 

COVID -19 infection in pregnant women is not ap-

proved yet [33].  

Further key points . 

It is feasible to find up to 50% of COVID -19 

patients with normal CT scans by 2 days after on-

set of flu -like symptoms due to COVID -19. Due to 

low sensitivity of RT -PCR, COVID -19 patients may 

show negative RT -PCR results but with lung ab-

normalities on chest CT in a such way that mostly 

are presented as peripheral focal or multifocal 

GGO affecting both lungs in at least 50% of the 

patients. In severe COIVD -19 patients, consolida-

tion and crazy paving is the dominant CT findings 

[34]. Importa nt key is to avoid children and preg-

nant women to exposure radiation as much as 

possible [35]. Totally, paying attention to clinical 

symptoms beside of imaging findings is of great 

importance in patients with COVID -19 [36 -38].  

Conclusion . 

Finally, the use of chest CT accompanied 

by Reverse Transcription -Polymerase Chain Reac-

tion (RT -PCR) is beneficial and reliable to diagnose 

COVID -19 patients with clinical suspicion. Not 

only radiological finding using RT -PCR and CT can 

help physician in the detection and diagnosis but 

also for monitoring of the COVID -19 stages.  

COVID -19 pneumonia shows more GGO, consoli-

dation and crazy -paving especially in lower zones 

through CT scan. Pregnant women with COVID -19 

mostly develop bilateral pleural effusion and con-

solidation , so CT scans can play an important role 

for detecting cases of pregnant women with 

COVID -19 but totally, radiological findings in 

pregnant with COVID -19 is similar to those of 

non -pregnant cases with COVID -19.  
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ȷȿɃȱȮȬɋ ȽȱȸȴȺȾȴȶȬ ȴȹȽȿȷɈȾȬ ȹȱȿȽȾȬȹȺȮȷȱȹȹȺȵ ɉȾȴȺȷȺȯȴȴ 

 

ȻɚɛɚɎɌ ȴ.ȱ.1, ȶɚɖɚɎ ȷ.Ƚ.1,2, ȶɟɐɜɫɤɚɎɌ ȹ.ȱ.1, ɄɌɜɔɠɟɗɗɔə ɀ.Ȭ.1,2  
 

1 - ȯȭȿȳ çȹɌɟɣəɚ-ɔɝɝɗɑɐɚɎɌɞɑɗɨɝɖɔɕ ɔəɝɞɔɞɟɞ ɝɖɚɜɚɕ ɛɚɘɚɥɔ ɔɘ. ȹ.Ȯ. ȽɖɗɔɠɚɝɚɎɝɖɚɏɚè Ȱȳ ɏ. ȸɚɝɖɎɧ.  

ɏ. ȸɚɝɖɎɌ, ȼɚɝɝɔɫ. 

2 - ɀȯȬȺȿ ȮȺ ȻɑɜɎɧɕ ȸȯȸȿ ɔɘ. ȴ.ȸ. ȽɑɣɑəɚɎɌ ȸȳ ȼɚɝɝɔɔ (ȽɑɣɑəɚɎɝɖɔɕ ȿəɔɎɑɜɝɔɞɑɞ).  

ɏ. ȸɚɝɖɎɌ, ȼɚɝɝɔɫ. 

 

ɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. ȻɜɚɎɑɐɑə ɜɑɞɜɚɝɛɑɖɞɔɎəɧɕ ɌəɌɗɔɓ ɜɑɓɟɗɨɞɌɞɚɎ ɖɚɘɛɨɪɞɑɜəɚɕ 

ɞɚɘɚɏɜɌɠɔɔ (ȶȾ), ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɚɕ ɞɚɘɚɏɜɌɠɔɔ (ȸȼȾ) ɔ ɚɐəɚɠɚɞɚəəɚɕ ɩɘɔɝɝɔ-

ɚəəɚɕ ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ (ȺɀɉȶȾ) 50 ɛɌɢɔɑəɞɚɎ. Ȼɚ ɜɑɓɟɗɨɞɌɞɌɘ ɖɚɘɛɗɑɖɝ-

əɧɡ ɖɗɔəɔɖɚ-ɔəɝɞɜɟɘɑəɞɌɗɨəɧɡ ɔɝɝɗɑɐɚɎɌəɔɕ ɝɚɏɗɌɝəɚ ɖɗɌɝɝɔɠɔɖɌɢɔɔ TOAST ɟ 

Ɏɝɑɡ ɛɌɢɔɑəɞɚɎ ɍɧɗ ɟɝɞɌəɚɎɗɑə ɐɔɌɏəɚɓ: ɖɜɔɛɞɚɏɑəəɧɕ ɔəɝɟɗɨɞ. Ƚɜɑɐɔ ɓɌɍɚɗɑɎɤɔɡ 

ɘɟɒɣɔə ɍɧɗɚ 27 (54%) ɣɑɗɚɎɑɖ, ɒɑəɥɔə ð 23 (46%), ɝɜɑɐəɔɕ ɎɚɓɜɌɝɞ 60,9Ñ6,9 ɗɑɞ. 

ȼɑɓɟɗɨɞɌɞɧ. ȿ ɍɚɗɨɤɔəɝɞɎɌ ɍɚɗɨəɧɡ (40 ɝɗɟɣɌɑɎ (80%)) ɔəɝɟɗɨɞ ɍɧɗ ɚɐəɚɝɞɚɜɚəəɔɘ, ɣɌ-

ɥɑ ɍɧɗɚ ɚɞɘɑɣɑəɚ ɛɚɜɌɒɑəɔɑ ɛɜɌɎɚɏɚ ɛɚɗɟɤɌɜɔɫ ð 31 ɝɗɟɣɌɑɎ (62%). ȿ 15 ɍɚɗɨəɧɡ (30%) ɔɘɑɗɚ 

ɘɑɝɞɚ ɛɚɎɜɑɒɐɑəɔɑ ɍɌɓɌɗɨəɧɡ ɫɐɑɜ, ɟ 10 ɍɚɗɨəɧɡ (20%) ɔəɠɌɜɖɞ ɓɌɞɜɌɏɔɎɌɗ ɢɑɜɑɍɜɌɗɨəɟɪ ɖɚɜɟ 

ɔ ɛɚɐɗɑɒɌɥɑɑ ɍɑɗɚɑ ɎɑɥɑɝɞɎɚ, ɛɜɑɔɘɟɥɑɝɞɎɑəəɚ Ɏ ɍɌɝɝɑɕəɑ ȽȸȬ ð 22 (44%); ɟ 12 ɍɚɗɨəɧɡ (24%) 

ð Ɏ ɍɌɝɝɑɕəɑ ɛɑɜɠɚɜɔɜɟɪɥɔɡ Ɍɜɞɑɜɔɕ ɝɑɏɘɑəɞɌ ȸ2 ȽȸȬ (ɗɑəɞɔɖɟɗɚɝɞɜɔɌɜəɧɑ ɎɑɞɎɔ), Ɏ ɍɌɝ-

ɝɑɕəɑ ɞɑɜɘɔəɌɗɨəɧɡ ɎɑɞɎɑɕ ȽȸȬ ð ɟ 10 ɛɌɢɔɑəɞɚɎ (20%). Ȼɜɔ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ ɏɚ-

ɗɚɎəɚɏɚ ɘɚɓɏɌ ɟ Ɏɝɑɡ ɛɌɢɔɑəɞɚɎ ɐɌəəɧɡ ɓɌ Ɏəɟɞɜɔɣɑɜɑɛəɚɑ ɖɜɚɎɚɔɓɗɔɫəɔɑ əɑ ɍɧɗɚ. Ȼɜɔ ɛɜɚɎɑ-

ɐɑəɔɔ ȶȾ-Ȭȯ ɔ ȸȼȾ-Ȭȯ ɍɧɗɚ ɚɞɘɑɣɑəɚ ɚɞɝɟɞɝɞɎɔɑ ɚɖɖɗɪɓɔɚəəɚ-ɝɞɑəɚɓɔɜɟɪɥɑɏɚ Ɍɞɑɜɚɝɖɗɑɜɚɞɔ-

ɣɑɝɖɚɏɚ ɛɚɜɌɒɑəɔɫ ɍɜɌɡɔɚɢɑɠɌɗɨəɧɡ ɔ ɔəɞɜɌɖɜɌəɔɌɗɨəɧɡ Ɍɜɞɑɜɔɕ. Ȼɜɔ ɛɜɚɎɑɐɑəɔɔ ȺɀɉȶȾ 

ɜɌɓəɔɢɌ ɓəɌɣɑəɔɕ rCBF ɘɑɒɐɟ ɛɚɜɌɒɬəəɧɘɔ ɔ əɑɛɚɜɌɒɬəəɧɘɔ ɝɑɏɘɑəɞɌɘɔ ɘɚɓɏɌ (Ɏ ɍɗɔɓɖɔɡ 

ɛɚ ɖɜɚɎɚɝəɌɍɒɑəɔɪ ɔ ɐɜɑəɔɜɚɎɌəɔɪ ɝɚɝɟɐɔɝɞɧɡ ɍɌɝɝɑɕəɌɡ) ɝɚɝɞɌɎɔɗɌ ɚɞ 10% ɐɚ 17% (ɛɜɔ 

rCBF əɑɛɚɜɌɒɬəəɧɡ ɝɑɏɘɑəɞɚɎ 41-42 ɘɗ/ɘɔə əɌ 100 ɏ, rCBF ɛɚɜɌɒɬəəɧɡ ɝɑɏɘɑəɞɚɎ ð 30 -34 

ɘɗ/ɘɔə əɌ 100 ɏ). ȹɌ ɚɝəɚɎɌəɔɔ ɌəɌɗɔɓɌ ɛɜɑɐɎɌɜɔɞɑɗɨəɚ Ɏɧɛɚɗəɑəəɧɡ ɐɜɟɏɔɡ ɘɑɞɚɐɚɎ ɚɍɝɗɑɐɚ-

ɎɌəɔɫ ɍɧɗɚ ɚɞɘɑɣɑəɚ ɞɑɜɜɔɞɚɜɔɌɗɨəɚɑ ɝɚɎɛɌɐɑəɔɑ ɚɣɌɏɌ çɔɓɍɧɞɚɣəɚɕè ɛɑɜɠɟɓɔɔ ɛɜɔ ȺɀɉȶȾ ɝ 

ɟɣɌɝɞɖɚɘ ɏɔɛɑɜɛɑɜɠɟɓɔɔ ɛɜɔ ȼȶȾ ɔ ɟɣɌɝɞɖɚɘ ɎɌɓɚɏɑəəɚɏɚ ɚɞɬɖɌ ɛɚ ɐɌəəɧɘ ȰȮȴ ɛɜɔ ȸȼȾ, ɣɞɚ 

ɛɚɓɎɚɗɔɗɚ ɝɟɐɔɞɨ ɔɘɑəəɚ ɚɍ çɔɓɍɧɞɚɣəɚɕè ɛɑɜɠɟɓɔɔ əɌ ɠɚəɑ ɍɚɗɑɑ ɚɍɤɔɜəɚɕ ɞɑɜɜɔɞɚɜɔɔ ɏɔɛɚ-

ɛɑɜɠɟɓɔɔ ɔɤɑɘɔɓɔɜɚɎɌəəɚɏɚ ɘɚɓɏɌ. 

ȳɌɖɗɪɣɑəɔɑ. ȿ ɍɚɗɨəɧɡ ɝ ɔəɝɟɗɨɞɚɘ əɑɟɝɞɌəɚɎɗɑəəɚɕ ɩɞɔɚɗɚɏɔɔ ɍɧɗɚ ɛɜɌɎɚɝɞɚɜɚəəɑɑ 

ɛɚɎɜɑɒɐɑəɔɑ ɍɌɓɌɗɨəɧɡ ɫɐɑɜ ɔ ɢɑɜɑɍɜɌɗɨəɚɕ ɖɚɜɧ, ɛɜɑɔɘɟɥɑɝɞɎɑəəɚ Ɏ ɍɌɝɝɑɕəɑ ɝɜɑɐəɑɕ ɘɚɓ-

ɏɚɎɚɕ Ɍɜɞɑɜɔɔ. Ȼɜɔ əɌɗɔɣɔɔ ɖɗɔəɔɣɑɝɖɚɕ ɖɌɜɞɔəɧ ɚɝɞɜɚɏɚ əɌɜɟɤɑəɔɫ ɘɚɓɏɚɎɚɏɚ ɖɜɚɎɚɚɍɜɌɥɑ-

əɔɫ ɚɞɝɟɞɝɞɎɔɑ ɔɓɘɑəɑəɔɕ ɛɜɔ ȶȾ ɝɎɔɐɑɞɑɗɨɝɞɎɟɑɞ ɚ əɌɗɔɣɔɔ ɔɤɑɘɔɣɑɝɖɚɏɚ ɔəɝɟɗɨɞɌ. ȸȼȾ ɝ 

ȰȮȴ ɔ ȺɀɉȶȾ ɘɚɓɏɌ ɚɍɗɌɐɌɪɞ Ɏɧɝɚɖɚɕ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨɪ Ɏ ɎɧɫɎɗɑəɔɔ ɔɤɑɘɔɔ Ɏ ɛɑɜɎɧɑ ɣɌɝɧ 

ɓɌɍɚɗɑɎɌəɔɫ. ȺɀɉȶȾ ɘɚɓɏɌ ɫɎɗɫɑɞɝɫ ɚɐəɔɘ ɔɓ əɌɔɍɚɗɑɑ ɐɑɘɚəɝɞɜɌɞɔɎəɧɡ ɘɑɞɚɐɚɎ ɚɛɜɑɐɑɗɑəɔɫ 

ɗɚɖɌɗɔɓɌɢɔɔ ɔ ɚɍɦɑɘɌ əɌɜɟɤɑəəɚɕ ɛɑɜɠɟɓɔɔ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɟ ɍɚɗɨəɧɡ ɝ ɔɤɑɘɔɣɑɝɖɔɘ ɛɚɜɌ-

ɒɑəɔɑɘ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ. ȼɌɐɔɚɏɜɌɠɔɣɑɝɖɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɡɜɫɥɑɕ ɏɚɜɞɌəɔ ɐɗɫ ɚɢɑəɖɔ ɝɞɑɛɑəɔ 

ɎɧɜɌɒɑəəɚɝɞɔ ɔɡ ɚɝɝɔɠɔɖɌɢɔɔ ɘɚɒɑɞ ɔɝɛɚɗɨɓɚɎɌɞɨɝɫ ɐɗɫ ɝɟɐɑɍəɚɏɚ-ɘɑɐɔɢɔəɝɖɚɏɚ ɟɝɞɌəɚɎɗɑ-

əɔɫ ɎɚɓɜɌɝɞɌ, Ɏ ɞɚɘ ɣɔɝɗɑ ɔ ɖɌɖ ɩɖɝɛɜɑɝɝ-ɘɑɞɚɐ ɛɜɑɐɎɌɜɔɞɑɗɨəɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɎɚɓɜɌɝɞəɚɕ 

ɏɜɟɛɛɧ. 
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RADIOLOGICAL SEMIOTICS OF THE CRYPTOGENIC STROKE 

 

Popova I.E. 1, Kokov L.S.1,2, Kudryashova N.E. 1, Sharifullin F.A.1,2 
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2 - I.M. Sechenov First Moscow State Medical University (Sechenov University). Moscow, Russia.  

 

aterial and methods. A retrospective analysis of the computed tomography (CT), and 

magnetic resonance imag ing (MRI) and single -photon emission computed tomography 

(SPECT) of 50 patients. According to the results of comprehensive clinical and instru-

mental assessments with the help of the TOAST classification, all patients were diag-

nosed with cryptogenic stroke.  There were 27 men (54%) and 23 women (46%), mean age 60.5 Ñ 16.3 

years.  

Results.  In the majority of 40 (80%) patients, the stroke was unilateral, and the right hemi-

sphere was more often affected -31 (62%) cases. In 15 (30%) patients there was damage to the  basal 

nuclei, in 10 (20%) patients infarction affected the cerebral cortex and underlying white matter, 

mainly in the SMA basin ð 22 (44%), in 12 (24%) patients in the pool of perforating arteries of the M2 

segment of the SMA (lenticulostriar branches), i n the pool of terminal branches of the SMA - in 10 

(20%) patients. CT of the brain showed no data for intracranial hemorrhage in all patients. During 

CT-AG and MRI -AG, the absence of steno -occlusive atherosclerotic lesions of the brachiocephalic and 

intrac ranial arteries was noted. During SPECT, the difference in rCBF values between the affected 

and unaffected brain segments (in vascular basins close to blood supply and drainage) ranged from 

10 % to 17 % (with rCBF of unaffected segments of 41 -42 ml/min per  100 g, rCBF of affected seg-

ments of 30 -34 ml/min per 100 g). Based on the analysis done previously by other methods of exam-

ination, it was noted that the territorial coincidence of the hearth "excess" perfusion in SPECT with a 

plot of hyperperfusion in CT  and plot athenaro edema according DWI MRI, allowing to judge about 

the "excessive" perfusion against the background of more extensive areas of hypoperfusion the is-

chemic brain.   

Conclusion.  Patients with cryptogenic stroke had right -sided damage to the b asal nuclei and 

cerebral cortex, mainly in the middle cerebral artery basin. In the presence of an acute cerebral cir-

culation disorder clinic, the absence of changes in CT indicates the presence of an ischemic stroke. 

MRI with DWI and brain SPECT are highl y sensitive in detecting ischemia in the first hours of the 

disease. Brain SPECT is one of the most demonstrative methods for determining the localization and 

volume of impaired brain perfusion in patients with ischemic brain damage.  

  

Keywords: magnetic resonance imaging, computed tomography, single-photon emission comput-

ed tomography, acute cerebrovascular accident, ischemic stroke of unknown etiology 
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ɚɏɗɌɝəɚ ɘɑɒɐɟəɌɜɚɐəɧɘ ɘɑɐɔɖɚ-

ɝɚɢɔɌɗɨəɧɘ ɔɝɝɗɑɐɚɎɌəɔɫɘ, Ɏ 

ɍɚɗɨɤɔəɝɞɎɑ ɜɌɓɎɔɞɧɡ ɝɞɜɌə ɘɔɜɌ 

ɔəɝɟɗɨɞ ɓɌəɔɘɌɑɞ ɚɐəɚ ɔɓ ɗɔɐɔɜɟ-

ɪɥɔɡ ɘɑɝɞ Ɏ ɝɞɜɟɖɞɟɜɑ ɚɍɥɑɕ 

ɝɘɑɜɞəɚɝɞɔ əɌɝɑɗɑəɔɫ. ȮȺȳ ɚɛɜɑɐɑɗɫɑɞ ɔəɝɟɗɨɞ 

ɖɌɖ çɍɧɝɞɜɚɜɌɓɎɔɎɌɪɥɔɕɝɫ ɖɗɔəɔɣɑɝɖɔɕ ɝɔə-

ɐɜɚɘ ɚɣɌɏɚɎɚɏɚ (ɔɗɔ ɏɑəɑɜɌɗɔɓɚɎɌəəɚɏɚ ð ɛɜɔ 

ɝɟɍɌɜɌɡəɚɔɐɌɗɨəɚɘ ɖɜɚɎɚɞɑɣɑəɔɔ) əɌɜɟɤɑəɔɫ 

ɠɟəɖɢɔɕ ɘɚɓɏɌ, ɐɗɫɥɔɕɝɫ ɍɚɗɑɑ 24 ɣɌɝɚɎ ɔɗɔ 

ɛɜɔɎɚɐɫɥɔɕ ɖ ɝɘɑɜɞɔ ɛɜɔ ɚɞɝɟɞɝɞɎɔɔ ɫɎəɧɡ 

ɛɜɔɣɔə ɩɞɚɏɚ ɝɔəɐɜɚɘɌ, ɖɜɚɘɑ əɌɜɟɤɑəɔɫ ɖɜɚ-

ɎɚɝəɌɍɒɑəɔɫè [1].  

Ƚɜɑɐɔ Ɏɝɑɡ ɎɔɐɚɎ ɔəɝɟɗɨɞɌ ɛɜɑɚɍɗɌɐɌɪɞ ɔɤɑ-

ɘɔɣɑɝɖɔɑ ɛɚɜɌɒɑəɔɫ ɘɚɓɏɌ. ȴɤɑɘɔɣɑɝɖɔɑ ɔə-

ɝɟɗɨɞɧ ɝɚɝɞɌɎɗɫɪɞ 70-85% ɝɗɟɣɌɑɎ, ɖɜɚɎɚɔɓɗɔ-

ɫəɔɫ Ɏ ɘɚɓɏ ð 20-25% ɝɗɟɣɌɑɎ, əɑɞɜɌɎɘɌɞɔɣɑ-

ɝɖɔɑ ɝɟɍɌɜɌɡəɚɔɐɌɗɨəɧɑ ɖɜɚɎɚɔɓɗɔɫəɔɫ ð 5% 

ɝɗɟɣɌɑɎ [2].  

Ȯ ɗɔɞɑɜɌɞɟɜɑ Ɏɧɐɑɗɫɪɞ ɝɗɑɐɟɪɥɔɑ ɚɝ-
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əɚɎəɧɑ ɛɜɔɣɔəɧ ɔɤɑɘɔɣɑɝɖɚɏɚ ɔəɝɟɗɨɞɌ: ɚɖɚɗɚ 

50% ɝɗɟɣɌɑɎ ɝɎɫɓɌəɧ ɝ Ɍɞɑɜɚɝɖɗɑɜɚɓɚɘ ɖɜɟɛəɧɡ 

ɝɚɝɟɐɚɎ ɔ ɜɌɓɜɧɎɚɘ Ɍɞɑɜɚɝɖɗɑɜɚɞɔɣɑɝɖɚɕ 

ɍɗɫɤɖɔ, Ɍ ɚɖɚɗɚ 20% ð ɝ ɖɌɜɐɔɚɩɘɍɚɗɔɑɕ, ɚɖɚɗɚ 

25% ɛɜɚɫɎɗɫɪɞɝɫ Ɏ Ɏɔɐɑ ɗɌɖɟəɌɜəɧɡ ɔəɠɌɜɖ-

ɞɚɎ ɔɓ-ɓɌ ɓɌɍɚɗɑɎɌəɔɫ ɘɑɗɖɔɡ ɝɚɝɟɐɚɎ ɔ, Ɏɑɜɚ-

ɫɞəɚ, ɚɖɖɗɪɓɔɔ ɏɗɟɍɚɖɔɡ ɛɑɜɠɚɜɔɜɟɪɥɔɡ Ɍɜɞɑ-

ɜɔɕ [3]. ȹɑɖɚɞɚɜɧɑ ɐɚɛɚɗəɔɞɑɗɨəɧɑ ɜɑɐɖɔɑ 

ɛɜɔɣɔəɧ ɞɌɖɔɑ, ɖɌɖ ɎɌɝɖɟɗɔɞ ɔɗɔ ɜɌɝɝɗɚɑəɔɑ 

ɩɖɝɞɜɌɖɜɌəɔɌɗɨəɚɏɚ ɚɞɐɑɗɌ ɝɚəəɚɕ Ɍɜɞɑɜɔɔ, 

ɝɚɝɞɌɎɗɫɪɞ ɚɝɞɌɎɤɔɑɝɫ 5% [4]. ɉɞɔ ɛɜɚɢɑəɞɧ 

ɛɜɑɐɝɞɌɎɗɫɪɞ ɝɜɑɐəɔɑ ɓəɌɣɑəɔɫ ɛɚ Ɏɝɑɘ Ɏɚɓ-

ɜɌɝɞəɧɘ ɏɜɟɛɛɌɘ, əɚ ɘɑəɫɪɞɝɫ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ 

ɚɞ ɎɚɓɜɌɝɞɌ ɛɌɢɔɑəɞɚɎ ɝ ɔəɝɟɗɨɞɚɘ. ȶɌɜɐɔɚɩɘ-

ɍɚɗɔɣɑɝɖɔɕ ɔəɝɟɗɨɞ ɝɞɌəɚɎɔɞɝɫ əɌɔɍɚɗɑɑ ɣɌ-

ɝɞɧɘ ɛɚɐɞɔɛɚɘ ɝ ɟɎɑɗɔɣɑəɔɑɘ ɎɚɓɜɌɝɞɌ, Ɏ ɞɚ 

Ɏɜɑɘɫ ɖɌɖ ɓɌɍɚɗɑɎɌəɔɑ ɘɑɗɖɔɡ ɝɚɝɟɐɚɎ ɜɑɐɖɚ 

ɎɧɓɧɎɌɑɞ ɔəɝɟɗɨɞ ɟ ɘɚɗɚɐɧɡ ɗɪɐɑɕ [5]. ȶɜɚɘɑ 

ɞɚɏɚ, ɝɟɥɑɝɞɎɟɪɞ ɜɌɓɗɔɣɔɫ Ɏ ɜɌɝɛɜɑɐɑɗɑəɔɔ 

ɛɚɐɞɔɛɚɎ ɔəɝɟɗɨɞɌ ɝɜɑɐɔ ɜɌɓəɧɡ ɩɞəɔɣɑɝɖɔɡ 

ɏɜɟɛɛ [6]. ɉɞɔ ɛɜɚɢɑəɞɧ ɚɞəɚɝɫɞɝɫ ɖ ɔɤɑɘɔɣɑ-

ɝɖɚɘɟ ɔəɝɟɗɨɞɟ ɝ ɔɓɎɑɝɞəɚɕ ɩɞɔɚɗɚɏɔɑɕ, əɚ ɝɗɑ-

ɐɟɑɞ ɔɘɑɞɨ Ɏ Ɏɔɐɟ, ɣɞɚ ɓəɌɣɔɞɑɗɨəɚɑ ɣɔɝɗɚ ɝɗɟ-

ɣɌɑɎ ɔɘɑɑɞ əɑɚɛɜɑɐɑɗɑəəɟɪ ɛɜɔɣɔəɟ, ɞɌɖ əɌɓɧ-

ɎɌɑɘɧɕ ɔɤɑɘɔɣɑɝɖɔɕ ɔəɝɟɗɨɞ əɑɟɝɞɌəɚɎɗɑəəɚɕ 

ɩɞɔɚɗɚɏɔɔ ð ɖɜɔɛɞɚɏɑəəɧɕ ɔəɝɟɗɨɞ (ȶȴ) [7]. Ȼɚ 

ɐɌəəɧɘ ɜɌɓɗɔɣəɧɡ ɌɎɞɚɜɚɎ ɛɜɚɢɑəɞ ȶȴ ɎɌɜɨɔ-

ɜɟɑɞɝɫ ɚɞ 10% ɐɚ 40% ɚɞ Ɏɝɑɡ ɞɔɛɚɎ ɔɤɑɘɔɣɑ-

ɝɖɚɏɚ ɔəɝɟɗɨɞɌ [8, 9].  

Ȯ ɞɚ Ɏɜɑɘɫ, ɖɌɖ Ɍɞɑɜɚɝɖɗɑɜɚɓ ɔ ɖɌɜɐɔɚ-

ɩɘɍɚɗɔɫ ɣɌɝɞɚ ɎɧɓɧɎɌɪɞ ɔəɠɌɜɖɞɧ, ɖɌɖ Ɏ ɝɑ-

ɜɚɘ, ɞɌɖ ɔ Ɏ ɍɑɗɚɘ ɎɑɥɑɝɞɎɑ, ɗɌɖɟəɌɜəɧɑ ɔə-

ɠɌɜɖɞɧ ɚɍɧɣəɚ əɌɍɗɪɐɌɪɞɝɫ ɞɚɗɨɖɚ Ɏ ɝɟɍɖɚɜ-

ɞɔɖɌɗɨəɚɘ ɍɑɗɚɘ ɎɑɥɑɝɞɎɑ ɔɗɔ ɝɑɜɚɘ ɎɑɥɑɝɞɎɑ 

[10].  

Ȯ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ əɌɔɍɚɗɨɤɑɑ ɜɌɝɛɜɚ-

ɝɞɜɌəɑəɔɑ ɛɚɗɟɣɔɗɌ ɖɗɌɝɝɔɠɔɖɌɢɔɫ ɔɤɑɘɔɣɑ-

ɝɖɚɏɚ ɔəɝɟɗɨɞɌ TOAST (Trial of Org 10172 in 

Acute Stroke Treatment), ɝɚɏɗɌɝəɚ ɖɚɞɚɜɚɕ Ɏɧɐɑ-

ɗɫɪɞ ɝɗɑɐɟɪɥɔɑ ɛɫɞɨ ɛɌɞɚɏɑəɑɞɔɣɑɝɖɔɡ ɞɔɛɚɎ:  

1) Ɍɞɑɜɚɞɜɚɘɍɚɩɘɍɚɗɔɣɑɝɖɔɕ ð ɎɝɗɑɐɝɞɎɔɑ Ɍɞɑ-

ɜɚɝɖɗɑɜɚɓɌ ɖɜɟɛəɧɡ Ɍɜɞɑɜɔɕ;  

2) ɖɌɜɐɔɚɩɘɍɚɗɔɣɑɝɖɔɕ ð ɎɝɗɑɐɝɞɎɔɑ ɖɌɜɐɔɚ-

ɏɑəəɚɕ ɩɘɍɚɗɔɔ;  

3) ɗɌɖɟəɌɜəɧɕ ð ɎɝɗɑɐɝɞɎɔɑ ɚɖɖɗɪɓɔɔ ɘɑɗɖɚɏɚ 

ɝɚɝɟɐɌ;  

4) ɔəɝɟɗɨɞ ɐɜɟɏɚɕ ɟɝɞɌəɚɎɗɑəəɚɕ ɩɞɔɚɗɚɏɔɔ;  

5) ɔəɝɟɗɨɞ əɑɟɝɞɌəɚɎɗɑəəɚɕ ɩɞɔɚɗɚɏɔɔ [11]. 

ȯɚɎɚɜɫ ɚɍ ɔəɝɟɗɨɞɑ əɑɟɝɞɌəɚɎɗɑəəɚɕ ɩɞɔɚɗɚɏɔɔ 

əɑɗɨɓɫ əɑ ɚɞɘɑɞɔɞɨ, ɣɞɚ ɩɞɌ ɛɌɞɚɗɚɏɔɫ ɫɎɗɫɑɞɝɫ 

ɐɔɌɏəɚɓɚɘ ɔɝɖɗɪɣɑəɔɫ.  

ȾɜɌɐɔɢɔɚəəɧɘɔ ɝɞɌəɐɌɜɞəɧɘɔ ɘɑɞɚɐɌ-

ɘɔ ɎɧɫɎɗɑəɔɫ ɛɜɔɣɔəɧ ɔɤɑɘɔɣɑɝɖɚɏɚ ɔəɝɟɗɨɞɌ 

ɫɎɗɫɪɞɝɫ: ȿȳȰȯ ɍɜɌɡɔɢɑɠɌɗɨəɧɡ Ɍɜɞɑɜɔɕ, ȶȾ-

Ȭȯ/ȸȼȾ-Ȭȯ, ɁɚɗɞɑɜɚɎɝɖɚɑ ɘɚəɔɞɚɜɔɜɚɎɌəɔɑ 

ɉȶȯ, ɉɡɚȶȯ ɔ ɐɜɟɏɔɑ [12 - 14]. Ⱦɚɗɨɖɚ ɛɚɝɗɑ 

ɖɚɘɛɗɑɖɝəɚɏɚ ɚɍɝɗɑɐɚɎɌəɔɫ, ɑɝɗɔ ɩɞɔɚɗɚɏɔɣɑ-

ɝɖɔɕ ɠɌɖɞɚɜ ɚɝɞɌɑɞɝɫ əɑɟɞɚɣəɑəəɧɘ, ɏɚɎɚɜɫɞ 

ɚɍ ɔəɝɟɗɨɞɑ əɑɟɝɞɌəɚɎɗɑəəɚɕ ɩɞɔɚɗɚɏɔɔ ð ɖɜɔɛ-

ɞɚɏɑəəɚɘ ɔəɝɟɗɨɞɑ [15].  

Ȯ ɛɚɝɗɑɐəɔɑ ɏɚɐɧ ɔəɞɑəɝɔɎəɚ ɔɓɟɣɌɪɞɝɫ 

Ɏɚɓɘɚɒəɚɝɞɔ ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɚɕ ɞɚɘɚɏɜɌ-

ɠɔɔ (ȸȼȾ) Ɏ ɜɌəəɑɘ ɜɌɝɛɚɓəɌɎɌəɔɔ ɔəɝɟɗɨɞɌ 

[16, 17].  

ȭɚɗɨɤɔəɝɞɎɚ ɔɝɝɗɑɐɚɎɌɞɑɗɑɕ ɝɣɔɞɌɪɞ, 

ɣɞɚ ɔɝɛɚɗɨɓɚɎɌəɔɑ ɘɑɞɚɐɌ ȸȼȾ ɫɎɗɫɑɞɝɫ ɚɝɚ-

ɍɑəəɚ ɌɖɞɟɌɗɨəɧɘ ɛɜɔ ɜɑɐɖɔɡ ɞɔɛɌɡ ɔəɝɟɗɨɞɚɎ 

ɗɔɍɚ ɛɜɔ ɝɚɝɞɚɫəɔɫɡ, ɖɚɞɚɜɧɑ ɔɘɔɞɔɜɟɪɞ ɩɞɟ 

ɛɌɞɚɗɚɏɔɪ, Ɏ ɞɑɡ ɝɗɟɣɌɫɡ, ɖɚɏɐɌ ɛɚ ɐɌəəɧɘ 

ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ əɑ ɟɐɌɑɞɝɫ ɚɢɑəɔɞɨ 

ɝɚɝɞɚɫəɔɑ ɞɖɌəɑɕ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ [18].  

ȽɚɎɜɑɘɑəəɌɫ ȸȼȾ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɛɚɓ-

Ɏɚɗɫɑɞ ɎɧɫɎɔɞɨ əɌɗɔɣɔɑ ɘɑɗɖɔɡ ɔəɠɌɜɖɞɚɎ, 

ɟɝɞɌəɚɎɔɞɨ əɌɗɔɣɔɑ ɔɤɑɘɔɣɑɝɖɔɡ ɚɣɌɏɚɎ Ɏ ɓɌɐ-

əɑɕ ɣɑɜɑɛəɚɕ ɫɘɖɑ. ȸɑɞɚɐ ɚɍɑɝɛɑɣɔɎɌɑɞ ɛɚɗɟ-

ɣɑəɔɑ ɍɚɗɨɤɑɏɚ ɚɍɦɑɘɌ ɔəɠɚɜɘɌɢɔɔ ɚ ɜɌɓɘɑɜɌɡ 

ɔəɠɌɜɖɞɌ, ɎɧɜɌɒɑəəɚɝɞɔ ɚɞɑɖɌ, ɝɚɝɞɚɫəɔɔ 

ɝɞɜɟɖɞɟɜ, ɚɖɜɟɒɌɪɥɔɡ ɔɤɑɘɔɣɑɝɖɔɕ ɚɣɌɏ [19, 

20].  

Ƚɜɑɐɔ ɔɝɛɚɗɨɓɟɑɘɧɡ Ɏ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ 

Ɏ ɖɗɔəɔɣɑɝɖɚɕ ɛɜɌɖɞɔɖɑ ɘɑɞɚɐɔɖ ɚɝɚɍɧɕ ɔəɞɑ-

ɜɑɝ ɛɜɑɐɝɞɌɎɗɫɪɞ ɔəɝɞɜɟɘɑəɞɧ, ɖɚɞɚɜɧɑ ɛɚɓɎɚ-

ɗɫɪɞ ɚɢɑəɔɞɨ ɘɚɓɏɚɎɚɕ ɖɜɚɎɚɞɚɖ. ȴɓɎɑɝɞəɚ, ɣɞɚ 

ɔɘɑəəɚ ɗɚɖɌɗɨəɚɑ ɝəɔɒɑəɔɑ ɢɑɜɑɍɜɌɗɨəɚɕ ɛɑɜ-

ɠɟɓɔɔ ɛɜɔɎɚɐɔɞ ɖ ɏɔɛɚɖɝɔɔ ɞɖɌəɔ ɘɚɓɏɌ, ɖɚɞɚ-

ɜɌɫ ɝɞɌəɚɎɔɞɝɫ ɛɜɔɣɔəɚɕ ɝɞɜɟɖɞɟɜəɧɡ ɔ ɠɟəɖ-

ɢɔɚəɌɗɨəɧɡ ɔɓɘɑəɑəɔɕ, əɌɍɗɪɐɌɑɘɧɡ ɛɜɔ ɔə-

ɝɟɗɨɞɑ. Ⱥɐəɚɕ ɔɓ əɌɔɍɚɗɑɑ ɛɑɜɝɛɑɖɞɔɎəɧɡ ɘɑ-

ɞɚɐɔɖ ɔɓɟɣɑəɔɫ ɘɚɓɏɚɎɚɏɚ ɖɜɚɎɚɞɚɖɌ ɫɎɗɫɑɞɝɫ 

ɚɐəɚɠɚɞɚəəɌɫ ɩɘɔɝɝɔɚəəɌɫ ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚ-

ɘɚɏɜɌɠɔɫ (ȺɀɉȶȾ) [21]. 

ɂɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ.  

ȴɓɟɣɔɞɨ ɗɟɣɑɎɟɪ ɝɑɘɔɚɞɔɖɟ ɔəɝɟɗɨɞɌ əɑ-

ɟɝɞɌəɚɎɗɑəəɚɕ ɩɞɔɚɗɚɏɔɔ.  

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. 

Ƚ ɘɌɜɞɌ 2017 ɏ. ɛɚ ɠɑɎɜɌɗɨ 2018 ɏ. Ɏ 

ȹȴȴ ɝɖɚɜɚɕ ɛɚɘɚɥɔ ɔɘ. ȹ.Ȯ. ȽɖɗɔɠɚɝɚɎɝɖɚɏɚ ɝ 

ɔɤɑɘɔɣɑɝɖɔɘ ɔəɝɟɗɨɞɚɘ əɌɡɚɐɔɗɚɝɨ əɌ ɗɑɣɑəɔɔ 

587 ɛɌɢɔɑəɞɚɎ. Ƚ ɢɑɗɨɪ ɟɝɞɌəɚɎɗɑəɔɫ ɛɌɞɚɏɑ-

əɑɞɔɣɑɝɖɚɏɚ ɎɌɜɔɌəɞɌ ɔɤɑɘɔɣɑɝɖɚɏɚ ɔəɝɟɗɨɞɌ 

Ɏɝɑɘ ɛɌɢɔɑəɞɌɘ Ɏ ɞɑɣɑəɔɑ 2 ɣɌɝɚɎ ɚɞ ɘɚɘɑəɞɌ 

ɛɚɝɞɟɛɗɑəɔɫ Ɏ ɝɞɌɢɔɚəɌɜ Ɏɧɛɚɗəɫɗɔ ɩɡɚɖɌɜ-

ɐɔɚɏɜɌɠɔɪ, ɐɟɛɗɑɖɝəɚɑ ɝɖɌəɔɜɚɎɌəɔɑ ɍɜɌɡɔɚ-

ɢɑɠɌɗɨəɧɡ Ɍɜɞɑɜɔɕ, ɖɗɔəɔɣɑɝɖɔɕ, ɍɔɚɡɔɘɔɣɑ-

ɝɖɔɕ ɌəɌɗɔɓɧ ɖɜɚɎɔ, ɜɑəɞɏɑəɚɏɜɌɠɔɪ ɚɜɏɌəɚɎ 

ɏɜɟɐəɚɕ ɖɗɑɞɖɔ. Ȯ ɐɌɗɨəɑɕɤɑɘ Ɏɧɛɚɗəɫɗɔ ɣɜɑ-

ɝɛɔɥɑɎɚɐəɟɪ ɩɡɚɖɌɜɐɔɚɏɜɌɠɔɪ, 72-ɣɌɝɚɎɚɕ 

ɛɜɚɐɚɗɒɑəəɧɕ ɉȶȯ ɘɚəɔɞɚɜɔəɏ, ɞɜɌəɝɞɚɜɌ-

ɖɌɗɨəɟɪ ɩɡɚɖɌɜɐɔɚɏɜɌɠɔɪ ɝ ɎəɟɞɜɔɎɑəəɧɘ 

ɛɜɔɘɑəɑəɔɑɘ Ɏɝɛɑəɑəəɚɏɚ 0,9% ɜɌɝɞɎɚɜɌ NaCl, 

ȿȳȴ ɚɜɏɌəɚɎ ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ, ɓɌɍɜɪɤɔəəɚɏɚ 

ɛɜɚɝɞɜɌəɝɞɎɌ ɔ ɥɔɞɚɎɔɐəɚɕ ɒɑɗɑɓɧ. Ȼɚɝɗɑ 

ɛɜɔɘɑəɑəɔɫ ɜɌɝɤɔɜɑəəɚɏɚ ɛɜɚɞɚɖɚɗɌ ɚɍɝɗɑɐɚ-

ɎɌəɔɫ ɟ 50 ɛɌɢɔɑəɞɚɎ ɛɜɔɣɔəɟ ɔəɝɟɗɨɞɌ ɟɝɞɌ-

əɚɎɔɞɨ əɑ ɟɐɌɗɚɝɨ ɔ ɔɘ ɍɧɗ ɟɝɞɌəɚɎɗɑə ɐɔɌɏəɚɓ 

ð çɔəɝɟɗɨɞ əɑɟɝɞɌəɚɎɗɑəəɚɕ ɩɞɔɚɗɚɏɔɔè.  

Ȱɗɫ ɔɓɟɣɑəɔɫ ɗɟɣɑɎɚɕ ɝɑɘɔɚɞɔɖɔ ɔəɝɟɗɨ-

ɞɌ əɑɟɝɞɌəɚɎɗɑəəɚɕ ɩɞɔɚɗɚɏɔɔ ɜɑɞɜɚɝɛɑɖɞɔɎəɚ 

ɍɧɗɔ ɛɜɚɌəɌɗɔɓɔɜɚɎɌəɧ ɜɑɓɟɗɨɞɌɞɧ ȶȾ, ȸȼȾ ɔ 

ȺɀɉȶȾ 50 ɛɌɢɔɑəɞɚɎ.  
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ȶɜɔɞɑɜɔɔ Ɏɖɗɪɣɑəɔɫ Ɏ ɔɝɝɗɑɐɚɎɌəɔɑ: 

ɖɗɔəɔɣɑɝɖɌɫ ɖɌɜɞɔəɌ ɚɝɞɜɚɏɚ əɌɜɟɤɑəɔɫ ɘɚɓ-

ɏɚɎɚɏɚ ɖɜɚɎɚɚɍɜɌɥɑəɔɫ, ɚɞɝɟɞɝɞɎɔɑ ɖɜɚɎɚɔɓɗɔ-

ɫəɔɫ ɛɜɔ ȶȾ, ɚɞɝɟɞɝɞɎɔɑ ɛɚɞɑəɢɔɌɗɨəɧɡ ɔɝɞɚɣ-

əɔɖɚɎ ɖɌɜɐɔɚɏɑəəɚɕ ɢɑɜɑɍɜɌɗɨəɚɕ ɩɘɍɚɗɔɔ, ɚɞ-

ɝɟɞɝɞɎɔɑ Ɍəɏɔɚɏɑəəɧɡ ɔɝɞɚɣəɔɖɚɎ ɢɑɜɑɍɜɌɗɨ-

əɚɕ ɩɘɍɚɗɔɔ (ɝɞɑəɚɓ ɝɚəəɧɡ ɔ ɛɚɓɎɚəɚɣəɧɡ Ɍɜ-

ɞɑɜɔɕ ɘɑəɑɑ 50% (ɛɚ NASCET ð North American 

Symptomatic Carotid Endarterectomy Trial)) (ɜɔɝ. 

1). 

Ƚɜɑɐɔ ɓɌɍɚɗɑɎɤɔɡ ɍɧɗɚ 27 ɘɟɒɣɔə  

(54%) ɔ 23 ɒɑəɥɔəɧ  (46%), ɝɜɑɐəɔɕ ɎɚɓɜɌɝɞ 

ɝɚɝɞɌɎɔɗ 60,9Ñ6,9 ɗɑɞ.  

Ȯɝɑɘ ɛɌɢɔɑəɞɌɘ ɝ ɖɗɔəɔɣɑɝɖɚɕ ɖɌɜɞɔ-

əɚɕ ɚɝɞɜɚɏɚ əɌɜɟɤɑəɔɫ ɘɚɓɏɚɎɚɏɚ ɖɜɚɎɚɚɍɜɌ-

ɥɑəɔɫ Ɏ ɛɑɜɎɧɑ ɣɌɝɧ ɓɌɍɚɗɑɎɌəɔɫ Ɏɧɛɚɗəɫɗɔ 

ȶȾ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ əɌ ɘɟɗɨɞɔɐɑɞɑɖɞɚɜəɚɘ ɖɚɘ-

ɛɨɪɞɑɜəɚɘ ɞɚɘɚɏɜɌɠɑ. Ȱɗɫ ɖɚɗɔɣɑɝɞɎɑəəɚɕ 

ɚɢɑəɖɔ ɜɌəəɔɡ ɔɤɑɘɔɣɑɝɖɔɡ ɔɓɘɑəɑəɔɕ Ɏɑɥɑ-

ɝɞɎɌ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ əɌ ȶȾ ɔɝɛɚɗɨɓɚɎɌɗɔ ɤɖɌɗɟ 

ASPECTS (Alberta Stroke Programme Early CT 

Scale). ȺɍɗɌɝɞɨ ɝɚɝɟɐɔɝɞɚɏɚ ɍɌɝɝɑɕəɌ ɝɜɑɐəɑɕ 

ɘɚɓɏɚɎɚɕ Ɍɜɞɑɜɔɔ (ȽȸȬ) ɟɝɗɚɎəɚ ɜɌɓɐɑɗɫɗɔ əɌ 

10 ɓɚə: ɗɑəɞɔɖɟɗɫɜəɚɑ ɫɐɜɚ, ɡɎɚɝɞɌɞɚɑ ɫɐɜɚ, 

Ɏəɟɞɜɑəəɫɫ ɖɌɛɝɟɗɌ, ɖɚɜɌ ɚɝɞɜɚɎɖɌ, 6 ɓɚə ɍɌɝ-

ɝɑɕəɌ ȽȸȬ ð ȸ1, ȸ2, ȸ3, ȸ4, ȸ5, ȸ6. ȶɌɒɐɌɫ 

ɔɓ 10 ɓɚə ɝɚɚɞɎɑɞɝɞɎɚɎɌɗɌ 1 ɍɌɗɗɟ (Ɏɝɑɏɚ 10 ɍɌɗ-

ɗɚɎ). ȺɢɑəɔɎɌɗɔ əɌɗɔɣɔɑ ɞɌɖɔɡ ɛɜɔɓəɌɖɚɎ, ɖɌɖ 

ɗɚɖɌɗɨəɧɕ ɚɍɦɑɘəɧɕ ɩɠɠɑɖɞ ɔɗɔ ɏɔɛɚɐɑəɝɔɎ-

əɚɝɞɨ ɘɚɓɏɌ. ȺɞɝɟɞɝɞɎɔɑ Ɏɔɐɔɘɧɡ əɌ ȶȾ ɔɓɘɑ-

əɑəɔɕ Ɏ ɍɌɝɝɑɕəɑ ɎɌɝɖɟɗɫɜɔɓɌɢɔɔ ȽȸȬ ɝɚɚɞɎɑɞ-

ɝɞɎɚɎɌɗɚ 10 ɍɌɗɗɌɘ ɛɚ ɐɌəəɚɕ ɤɖɌɗɑ. ȾɚɞɌɗɨəɚɑ 

ɛɚɜɌɒɑəɔɑ Ɏɝɑɏɚ ɍɌɝɝɑɕəɌ ȽȸȬ ɝɚɚɞɎɑɞɝɞɎɚɎɌɗɚ 

0 ɍɌɗɗɚɎ.  

ȸȼȾ-ɔɝɝɗɑɐɚɎɌəɔɫ Ɏɧɛɚɗəɫɗɔ Ɏ 1-ɑ ɝɟɞ-

ɖɔ ɛɚɝɗɑ əɌɣɌɗɌ ɓɌɍɚɗɑɎɌəɔɫ əɌ Ɏɧɝɚɖɚɛɚɗɨəɚɘ 

ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɚɘ ɞɚɘɚɏɜɌɠɑ ɝ əɌɛɜɫɒɑə-

əɚɝɞɨɪ ɘɌɏəɔɞəɚɏɚ ɛɚɗɫ 1,5 Ⱦɗ. Ȼɜɔ ɚɍɝɗɑɐɚɎɌ-

əɔɔ ɛɌɢɔɑəɞɚɎ ɝ ɛɚɐɚɓɜɑəɔɑɘ əɌ ɚɝɞɜɚɑ əɌɜɟ-

ɤɑəɔɑ ɘɚɓɏɚɎɚɏɚ ɖɜɚɎɚɚɍɜɌɥɑəɔɫ (Ⱥȹȸȶ) ɛɜɔ-

ɘɑəɫɗɔ ɝɗɑɐɟɪɥɔɕ ɛɜɚɞɚɖɚɗ ɝɖɌəɔɜɚɎɌəɔɫ: Ɏ 

ɌɖɝɔɌɗɨəɚɕ ɛɗɚɝɖɚɝɞɔ ȰȮȴ (DWI), T2* (hemo), 

Ⱦ2Flair, Ɏ ɝɌɏɔɞɞɌɗɨəɚɕ ɛɗɚɝɖɚɝɞɔ T1-Ȯȴ ɔɗɔ 

Ⱦ2-Flair, ɐɗɫ ɟɞɚɣəɑəɔɫ ɘɑɝɞɌ ɝɞɑəɚɓɌ Ɍɜɞɑɜɔ-

Ɍɗɨəɚɏɚ ɖɜɚɎɚɞɚɖɌ ð ȸȼ-Ȭȯ Ɏ ɜɑɒɔɘɑ 3D TOF.  

Ȼɜɔ ɛɜɚɎɑɐɑəɔɔ ȸȼȾ ɐɗɫ ɚɍɝɗɑɐɚɎɌəɔɫ 

ɛɌɢɔɑəɞɚɎ Ɏ ɞɫɒɑɗɚɘ ɝɚɝɞɚɫəɔɔ, ɛɜɔ ɚɞɝɟɞ-

ɝɞɎɔɔ ɝɌɘɚɝɞɚɫɞɑɗɨəɚɏɚ ɐɧɡɌəɔɫ ɔɝɛɚɗɨɓɚɎɌɗɔ 

ɌɛɛɌɜɌɞ ɔɝɖɟɝɝɞɎɑəəɚɕ Ɏɑəɞɔɗɫɢɔɔ ɗɑɏɖɔɡ əɑ 

ɝɚɐɑɜɒɌɥɔɕ ɠɑɜɜɚɘɌɏəɔɞəɧɡ ɘɌɞɑɜɔɌɗɚɎ. 

ȭɧɗɌ ɎɧɛɚɗəɑəɌ ɖɚɗɔɣɑɝɞɎɑəəɌɫ ɚɢɑəɖɌ ɚɣɌɏɚɎ 

ɔɤɑɘɔɔ ɝ ɚɛɜɑɐɑɗɑəɔɑɘ ɚɍɦɑɘɚɎ ɛɚɜɌɒɑəɔɫ ɔ 

ɜɌɓɘɑɜɚɎ ɛɟɞɑɘ ɔɓɟɣɑəɔɫ ɐɔɠɠɟɓɔɚəəɚ-

ɎɓɎɑɤɑəəɧɡ ɔɓɚɍɜɌɒɑəɔɕ ȸȼȾ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ.  

ȹɌ ɚɝəɚɎɌəɔɔ ɛɚɗɟɣɑəəɧɡ ɐɌəəɧɡ ɚɢɑ-

əɔɎɌɗɔ  ɗɚɖɌɗɔɓɌɢɔɪ ɔəɠɌɜɖɞɌ ð ɖɌɜɚɞɔɐəɧɕ 

ɍɌɝɝɑɕə: ɍɌɝɝɑɕəɧ ɝɜɑɐəɑɕ ɘɚɓɏɚɎɚɕ Ɍɜɞɑɜɔɔ 

(ȽȸȬ), ɛɑɜɑɐəɑɕ ɘɚɓɏɚɎɚɕ Ɍɜɞɑɜɔɔ (ȻȸȬ), ɛɑ-

ɜɑɐəɑɕ ɎɚɜɝɔəɣɌɞɚɕ Ɍɜɞɑɜɔɔ (ȻȮȬ); Ɏɑɜɞɑɍɜɚ-

ɍɌɓɔɗɫɜəɧɕ ɍɌɝɝɑɕə: ɍɌɝɝɑɕəɧ ɛɚɓɎɚəɚɣəɚɕ 

(ȻȬ), ɚɝəɚɎəɚɕ (ȭȬ) ɔ ɓɌɐəɑɕ ɘɚɓɏɚɎɚɕ Ɍɜɞɑɜɔɔ 

(ȳȸȬ). 

ȼɌɝɝɣɔɞɧɎɌɗɔ ɎɑəɞɜɔɖɟɗɚɖɜɌəɔɌɗɨəɧɑ 

ɖɚɩɠɠɔɢɔɑəɞɧ, ɚɢɑəɔɎɌɗɔ ɝɚɝɞɚɫəɔɑ ɝɟɍɌɜɌɡ-

əɚɔɐɌɗɨəɚɏɚ ɛɜɚɝɞɜɌəɝɞɎɌ, ɚɢɑəɔɎɌɗɔ ɝɘɑɥɑ-

əɔɑ ɝɞɜɟɖɞɟɜ ɘɚɓɏɌ ɚɞəɚɝɔɞɑɗɨəɚ ɝɜɑɐɔəəɚɕ ɗɔ-

əɔɔ.  

ȮɧɫɎɗɫɗɔ ɞɌɖɒɑ ɝɚɛɟɞɝɞɎɟɪɥɔɑ ɔəɠɌɜɖɞɟ ɔɓ-

ɘɑəɑəɔɫ: ɚɣɌɏɔ ɝɚɝɟɐɔɝɞɚɏɚ ɏɑəɑɓɌ (ɖɌɖ ɝɗɑɐ-

ɝɞɎɔɑ ɏɔɛɑɜɞɚəɔɣɑɝɖɚɕ ɘɔɖɜɚɌəɏɔɚɛɌɞɔɔ), ɘɌ-

ɗɧɑ ɏɗɟɍɔəəɧɑ (ɗɌɖɟəɌɜəɧɑ) ɔəɠɌɜɖɞɧ, ɗɑɕɖɚ-

Ɍɜɑɚɓ (ɐɔɠɠɟɓəɚɑ ɔɓɘɑəɑəɔɑ ɝɔɏəɌɗɌ ɚɞ ɏɗɟɍɚ-

ɖɔɡ ɚɞɐɑɗɚɎ ɍɑɗɚɏɚ ɎɑɥɑɝɞɎɌ ɛɚɗɟɤɌɜɔɕ ɍɚɗɨ-

ɤɚɏɚ ɘɚɓɏɌ, ɗɚɖɌɗɔɓɟɪɥɔɑɝɫ ɛɑɜɔɎɑəɞɜɔɖɟɗɫɜ-

əɚ), ɛɚɝɞɏɑɘɚɜɜɌɏɔɣɑɝɖɔɑ ɛɝɑɎɐɚɖɔɝɞɧ (ɖɌɖ ɛɚ-

ɝɗɑɐɝɞɎɔɫ ɛɑɜɑəɑɝɑəəɧɡ ɖɜɚɎɚɔɓɗɔɫəɔɕ).  

 

ȼɔɝ. 1 (Fig. 1) 

ȼɔɝ. 1. ȻɚɞɚɖɚɎɌɫ ɐɔɌɏɜɌɘɘɌ Ɏɖɗɪɣɑəɔɫ ɛɌɢɔɑəɞɚɎ Ɏ ɔɝɝɗɑɐɚɎɌəɔɑ. 

Fig. 1. Flowchart of the study inclusion.  
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Ȱɗɫ ɟɞɚɣəɑəɔɫ ɝɚɝɞɚɫəɔɫ ɔəɞɜɌɖɜɌəɔ-

Ɍɗɨəɧɡ ɔ ɍɜɌɡɔɚɢɑɠɌɗɨəɧɡ Ɍɜɞɑɜɔɕ Ɏɧɛɚɗəɫɗɔ 

ɖɚɘɛɨɪɞɑɜəɚ-ɞɚɘɚɏɜɌɠɔɣɑɝɖɟɪ ɌəɏɔɚɏɜɌɠɔɪ 

(ȶȾ-Ȭȯ) ɝ ɎəɟɞɜɔɎɑəəɧɘ ɍɚɗɪɝəɧɘ ɎɎɑɐɑəɔɑɘ 

ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ.  

Ȱɗɫ ɛɚɗɟɣɑəɔɫ ɐɚɛɚɗəɔɞɑɗɨəɚɕ ɔəɠɚɜ-

ɘɌɢɔɔ ɚ ɜɌɝɛɜɚɝɞɜɌəɬəəɚɝɞɔ ɔ ɝɞɑɛɑəɔ əɌɜɟ-

ɤɑəɔɫ ɘɚɓɏɚɎɚɏɚ ɖɜɚɎɚɞɚɖɌ Ɏ ɝɗɟɣɌɫɡ, ɖɚɏɐɌ 

ɜɑɓɟɗɨɞɌɞɧ ɝɞɌəɐɌɜɞəɚɕ ɎɔɓɟɌɗɔɓɌɢɔɔ ɛɚɝɗɑ 

ȶȾ- ɔ ȸȼȾ-ɝɖɌəɔɜɚɎɌəɔɫ əɑ ɖɚɜɜɑɗɔɜɚɎɌɗɔ ɝ 

ɖɗɔəɔɣɑɝɖɚɕ ɖɌɜɞɔəɚɕ ɔɗɔ ɘɑɒɐɟ ɝɚɍɚɕ, Ɏɧ-

ɛɚɗəɫɗɔ ȺɀɉȶȾ, ȼȶȾ ɛɑɜɠɟɓɔɪ ɏɚɗɚɎəɚɏɚ ɘɚɓ-

ɏɌ.  

ȺɐəɚɠɚɞɚəəɌɫ ɩɘɔɝɝɔɚəəɌɫ ɖɚɘɛɨɪɞɑɜ-

əɌɫ ɞɚɘɚɏɜɌɠɔɫ, ɝɚɎɘɑɥɬəəɌɫ ɝ ȶȾ, Ɏɧɛɚɗəɫ-

ɗɌɝɨ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɜɌɐɔɚɠɌɜɘɛɜɑɛɌɜɌɞɌ, 

ɘɑɣɑəəɚɏɚ ɔɓɚɞɚɛɚɘ (99mȾɝ-ɞɑɚɖɝɔɘ, ȰɔɌɘɑɐ, 

ȼɚɝɝɔɫ). ȼɀȻ ɌɖɞɔɎəɚɝɞɨɪ 660-750 ȸȭɖ ɎɎɚɐɔ-

ɗɔ Ɏ ɖɟɍɔɞɌɗɨəɟɪ Ɏɑəɟ. ȴɝɝɗɑɐɚɎɌəɔɑ ɛɜɚɎɚɐɔ-

ɗɔ əɌ ɩɘɔɝɝɔɚəəɧɡ ɞɚɘɚɏɜɌɠɌɡ Infinia II ɔ 

Discovery 670 NM/CT (GE, ȽɄȬ) ɝ əɔɓɖɚɩəɑɜɏɑ-

ɞɔɣɑɝɖɔɘ ɖɚɗɗɔɘɌɞɚɜɚɘ Ɏɧɝɚɖɚɏɚ ɜɌɓɜɑɤɑəɔɫ 

(LEHR). ȻɜɔɏɚɞɚɎɗɑəɔɑ ɔ ɎɎɑɐɑəɔɑ ȼɀȻ ɛɌɢɔɑə-

ɞɟ ɚɝɟɥɑɝɞɎɗɫɗɔ ɝ ɣɑɞɖɔɘ ɝɚɍɗɪɐɑəɔɑɘ Ɏɜɑ-

ɘɑəəɧɡ ɛɌɜɌɘɑɞɜɚɎ. ȺɀɉȶȾ Ɏɧɛɚɗəɫɗɔ ɣɑɜɑɓ 

20 ɘɔəɟɞ ɛɚɝɗɑ ɎɎɑɐɑəɔɫ ȼɀȻ Ɏ ɜɑɒɔɘɑ: 60 

ɛɜɚɑɖɢɔɕ ɛɜɔ ɚɍɚɜɚɞɑ ɐɑɞɑɖɞɚɜɌ 360o, Ɏɜɑɘɫ 

ɝɍɚɜɌ ɔəɠɚɜɘɌɢɔɔ ð 40 ɝ/ɖɌɐɜ, ɘɌɞɜɔɢɌ 

128*128, zoom 1,5. ȺɍɜɌɍɚɞɖɟ ɔɝɝɗɑɐɚɎɌəɔɫ 

ɚɝɟɥɑɝɞɎɗɫɗɔ əɌ ɜɌɍɚɣɑɕ ɝɞɌəɢɔɔ Xeleris 3 (GE, 

ȽɄȬ) Ɏ ɛɜɚɏɜɌɘɘɑ Brain SPECT. ȼɌɝɣɬɞ ɜɑɏɔɚ-

əɌɗɨəɚɏɚ ɘɚɓɏɚɎɚɏɚ ɖɜɚɎɚɞɚɖɌ ɛɜɚɔɓɎɚɐɔɗɝɫ ɝ 

ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɠɚɜɘɟɗɧ ȷɌɝɝɑəɌ: CBF = 1,5*ɡ/ 

(2,5ðɡ/100)*55/100,  

ɏɐɑ çxè ð ɩɞɚ ɣɔɝɗɚ əɌ ɖɌɜɞɑ ɛɑɜɠɟɓɔɔ Ɏ %. ȬəɌ-

ɗɔɓ ɖɗɑɞɚɣəɚɕ ɛɑɜɠɟɓɔɔ ɫɎɗɫɑɞɝɫ ɛɚɗɟɖɚɗɔɣɑ-

ɝɞɎɑəəɧɘ, ɜɑɠɑɜɑəɝəɧɑ ɓəɌɣɑəɔɫ ɜɌɐɔɚɌɖɞɔɎ-

əɚɝɞɔ ɛɜɔəɔɘɌɗɔɝɨ əɌ ɟɜɚɎəɑ ɛɚɗɟɤɌɜɔɕ ɘɚɓ-

ɒɑɣɖɌ. Ȼɚɩɞɚɘɟ ɖɜɔɞɑɜɔɑɘ ɔɝɖɗɪɣɑəɔɫ ɔɓ ɔɝ-

ɝɗɑɐɚɎɌəɔɫ ɍɧɗɌ ɛɌɞɚɗɚɏɔɫ ɘɚɓɒɑɣɖɌ Ɏ ɝɗɟɣɌɑ 

ɑɬ ɎɧɫɎɗɑəɔɫ ɛɜɔ ȸȼȾ.  

ȴɓɚɍɜɌɒɑəɔɫ ȺɀɉȶȾ ɘɚɏɟɞ ɍɧɞɨ ɚɍɦɑɐɔəɑəɧ ɝ 

ȸȼȾ ɔɗɔ ȶȾ ɐɗɫ ɌəɌɞɚɘɔɣɑɝɖɚɕ ɔ ɠɟəɖɢɔɚ-

əɌɗɨəɚɕ ɖɚɜɜɑɗɫɢɔɔ, ɣɞɚ ɚɍɗɑɏɣɌɑɞ ɗɚɖɌɗɔɓɌ-

ɢɔɪ ɔ ɚɛɜɑɐɑɗɑəɔɑ ɜɌɓɘɑɜɚɎ ɛɚɎɜɑɒɐɑəɔɕ.  

ȼȶȾ ɛɑɜɠɟɓɔɚəəɧɑ ɔɝɝɗɑɐɚɎɌəɔɫ ɏɚɗɚɎ-

əɚɏɚ ɘɚɓɏɌ Ɏɧɛɚɗəɫɗɔ ɛɚɝɗɑ ɎəɟɞɜɔɎɑəəɚɏɚ ɍɚ-

ɗɪɝəɚɏɚ ɎɎɑɐɑəɔɫ 50 ɘɗ ɕɚɐɝɚɐɑɜɒɌɥɑɏɚ əɑ-

ɔɚəəɚɏɚ ɖɚəɞɜɌɝɞəɚɏɚ ɎɑɥɑɝɞɎɌ.  

ȽɞɌɞɔɝɞɔɣɑɝɖɔɕ ɌəɌɗɔɓ ɐɌəəɧɡ Ɏɧɛɚɗəɑə ɝ ɛɚ-

ɘɚɥɨɪ ɝɞɌɞɔɝɞɔɣɑɝɖɚɏɚ ɛɌɖɑɞɌ MedCalc 

v.16.8.4.  

ȼɑɓɟɗɨɞɌɞɧ ɔɝɝɗɑɐɚɎɌəɔɫ.  

Ȼɜɔ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ ɏɚɗɚɎəɚ-

ɏɚ ɘɚɓɏɌ ɟ Ɏɝɑɡ ɛɌɢɔɑəɞɚɎ əɑ ɍɧɗɚ ɐɌəəɧɡ ɓɌ 

Ɏəɟɞɜɔɣɑɜɑɛəɚɑ ɖɜɚɎɚɔɓɗɔɫəɔɑ. Ȼɜɔ ɛɜɚɎɑɐɑ-

əɔɔ ȶȾ-Ȭȯ ɔ ȸȼȾ-Ȭȯ ɍɧɗɚ ɚɞɘɑɣɑəɚ ɚɞɝɟɞɝɞɎɔɑ 

ɚɖɖɗɪɓɔɚəəɚ-ɝɞɑəɚɞɔɣɑɝɖɚɏɚ Ɍɞɑɜɚɝɖɗɑɜɚɞɔɣɑ-

ɝɖɚɏɚ ɛɚɜɌɒɑəɔɫ ɍɜɌɡɔɚɢɑɠɌɗɨəɧɡ ɔ ɔəɞɜɌ-

ɖɜɌəɔɌɗɨəɧɡ Ɍɜɞɑɜɔɕ. 

ȼɑɓɟɗɨɞɌɞɧ ɔɓɟɣɑəɔɫ ɐɌəəɧɡ əɑɕɜɚɎɔɓɟ-

ɌɗɔɓɌɢɔɔ ɍɧɗɔ ɝɗɑɐɟɪɥɔɘɔ: əɌ ȶȾ Ɏ ɛɑɜɎɧɑ 4-ɑ 

ɣɌɝɌ ɛɚɝɗɑ ɓɌɍɚɗɑɎɌəɔɫ əɑ ɍɧɗɚ ɎɧɫɎɗɑəɚ ɔɓɘɑ-

əɑəɔɕ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɟ 27 ɛɌɢɔɑəɞɚɎ, ɣɞɚ ɝɚ-

ɚɞɎɑɞɝɞɎɚɎɌɗɚ 10 ɍɌɗɗɌɘ ɛɚ ɤɖɌɗɑ ASPECTS 

(ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ 46%, 95% Ȱȴ: 31,81ð60,68%). 

Ȼɜɔ ɛɜɚɎɑɐɑəɔɔ ȸȼȾ Ɏ ɛɑɜɎɧɑ ɝɟɞɖɔ ɓɌɍɚɗɑɎɌ-

əɔɫ ɟ Ɏɝɑɡ ɛɌɢɔɑəɞɚɎ ɍɧɗɔ ɎɧɫɎɗɑəɧ ɚɣɌɏɔ 

ɔɤɑɘɔɔ əɌ ȰȮȴ (ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ 100%, 95% 

Ȱȴ: 92,89-100,00%).  

Ȼɜɔ ȸȼȾ ɍɧɗɚ ɚɞɘɑɣɑəɚ, ɣɞɚ ɟ 15  ɍɚɗɨ-

əɧɡ (30%) ɔɘɑɗɚ ɘɑɝɞɚ ɛɚɎɜɑɒɐɑəɔɑ ɍɌɓɌɗɨəɧɡ 

ɫɐɑɜ, ɟ 10 ɍɚɗɨəɧɡ (20%) ɔəɠɌɜɖɞ ɓɌɞɜɌɏɔɎɌɗ 

ɢɑɜɑɍɜɌɗɨəɟɪ ɖɚɜɟ ɔ ɛɚɐɗɑɒɌɥɑɑ ɍɑɗɚɑ Ɏɑɥɑ-

ɝɞɎɚ, ɟ 5 ɍɚɗɨəɧɡ (10%) ɍɧɗɚ ɚɞɘɑɣɑəɚ ɛɚɎɜɑ-

ɒɐɑəɔɑ ɞɚɗɨɖɚ ɖɚɜɧ, ɟ 5 ɛɌɢɔɑəɞɚɎ (10%) ɚɣɌɏ 

ɔɤɑɘɔɔ ɍɧɗ Ɏ ɝɞɎɚɗɑ ɘɚɓɚɗɔɝɞɚɏɚ ɞɑɗɌ. ȱɐɔ-

əɔɣəɧɑ ɚɣɌɏɔ ɔɤɑɘɔɔ Ɏ ɝɞɎɚɗɑ ɘɚɓɏɌ ɍɧɗɔ ɟ 6 

ɛɌɢɔɑəɞɚɎ (12%), ɝɜɑɐɔ ɖɚɞɚɜɧɡ ɛɜɑɚɍɗɌɐɌɗɚ 

ɛɚɜɌɒɑəɔɑ ɎɌɜɚɗɔɑɎɌ ɘɚɝɞɌ ð ɟ 5 (10%); ɛɚɜɌ-

ɒɑəɔɑ ɝɜɑɐəɑɏɚ ɘɚɓɏɌ ð 1 (2%); ɛɚɜɌɒɑəɔɑ ɐɎɟɡ 

ɔ ɍɚɗɑɑ ɚɞɐɑɗɚɎ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ, ɖɜɚɎɚɝəɌɍɒɌ-

ɑɘɧɡ ɎɑɜɞɑɍɜɚɍɌɓɔɗɫɜəɚɕ ɝɔɝɞɑɘɚɕ Ɍɜɞɑɜɔɕ 

ɍɧɗɚ ɚɞɘɑɣɑəɚ ɟ 9 ɍɚɗɨəɧɡ (18%). 

ȺɢɑəɖɌ ɜɌɝɛɜɑɐɑɗɑəɔɫ əɌɜɟɤɑəɔɕ ɖɜɚ-

ɎɚɚɍɜɌɥɑəɔɫ ɛɚ ɍɌɝɝɑɕəɌɘ ɜɌɓɗɔɣəɧɡ Ɍɜɞɑɜɔɕ 

ɛɚɖɌɓɌɗɌ, ɣɞɚ ɛɜɑɔɘɟɥɑɝɞɎɑəəɚ ɝɞɜɌɐɌɗ ɍɌɝ-

ɝɑɕə ȽȸȬ ð 22 (44%), ɞɌɖ Ɏ ɍɌɝɝɑɕəɑ ɞɑɜɘɔ-

əɌɗɨəɧɡ ɎɑɞɎɑɕ ȽȸȬ ɚɣɌɏ ɛɚɎɜɑɒɐɑəɔɫ ɍɧɗ 

ɎɧɫɎɗɑə ɟ 10 ɛɌɢɔɑəɞɚɎ (20%), ɟ 12 ɍɚɗɨəɧɡ 

(24%) ɍɧɗɔ ɎɧɫɎɗɑəɧ ɚɣɌɏɔ Ɏ ɍɌɝɝɑɕəɑ ɛɑɜɠɚ-

ɜɔɜɟɪɥɔɡ Ɍɜɞɑɜɔɕ ɝɑɏɘɑəɞɌ ȸ2 ȽȸȬ (ɗɑəɞɔɖɟ-

ɗɚɝɞɜɔɌɜəɧɑ ɎɑɞɎɔ); Ɏ ɍɌɝɝɑɕəɑ ȻȮȬ ð ɟ 4 (8%) 

ɛɌɢɔɑəɞɚɎ, Ɏ ɍɌɝɝɑɕəɑ ȻȸȬ (ɎɑɞɎɔ ɛɑɜɔɖɌɗɗɑɓ-

əɚɕ Ɍɜɞɑɜɔɔ) ð ɟ 5 ɍɚɗɨəɧɡ (10%), Ɏ ɍɌɝɝɑɕəɑ 

ȳȸȬ ð ɟ 5 ɛɌɢɔɑəɞɚɎ (10%). ȿ 11 ɛɌɢɔɑəɞɚɎ 

(22%) ɔɤɑɘɔɫ əɌɍɗɪɐɌɗɌɝɨ Ɏ ɍɌɝɝɑɕəɑ ȭȬ, ɟ 2 

(4%) ð Ɏ ɍɌɝɝɑɕəɑ ɛɑɜɑɐəɑɕ əɔɒəɑɕ Ɍɜɞɑɜɔɔ 

ɘɚɓɒɑɣɖɌ, ɟ 1 (2%) ð Ɏ ɍɌɝɝɑɕəɑ Ɏɑɜɡəɑɕ Ɍɜɞɑ-

ɜɔɔ ɘɚɓɒɑɣɖɌ ɝ ɚɐəɚɕ ɝɞɚɜɚəɧ (ɝɗɑɎɌ) ɔ ɚɍɑɔɡ 

ȳȸȬ. 

ȺɣɌɏɔ ɔɤɑɘɔɔ ɟ ɍɚɗɨɤɔəɝɞɎɌ ɍɚɗɨəɧɡ 

(34 (68%)) ɍɧɗɔ ɚɐɔəɚɣəɧɘɔ, ɘəɚɏɚɚɣɌɏɚɎɚɑ ɛɚ-

ɜɌɒɑəɔɑ ɘɚɓɏɌ ɎɧɫɎɗɑəɚ ɟ 16 ɛɌɢɔɑəɞɚɎ (32%).  

ȿ ɍɚɗɨɤɔəɝɞɎɌ ɍɚɗɨəɧɡ (40 ɝɗɟɣɌɑɎ 

(80%)) ɔəɝɟɗɨɞ ɍɧɗ ɚɐəɚɝɞɚɜɚəəɔɘ, ɣɌɥɑ ɍɧɗɚ 

ɚɞɘɑɣɑəɚ ɛɚɜɌɒɑəɔɑ ɛɜɌɎɚɏɚ ɛɚɗɟɤɌɜɔɫ ð 31 

ɝɗɟɣɌɕ (62%) (ɜɔɝ. 2 Ɍ, b, c), ɐɎɟɝɞɚɜɚəəɔɘ ȶȴ 

ɍɧɗ ɟ 10 ɛɌɢɔɑəɞɚɎ (20%). 
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Ȯɧɛɚɗəɔɗɔ ɖɚɗɔɣɑɝɞɎɑəəɟɪ ɚɢɑəɖɟ ɚɣɌ-

ɏɚɎ ɔɤɑɘɔɔ ɔ ɚɛɜɑɐɑɗɔɗɔ ɓɌɎɔɝɔɘɚɝɞɨ ɚɍɦɑɘɌ 

ɛɚɜɌɒɑəɔɫ ɚɞ ɍɌɝɝɑɕəɌ ɔəɝɟɗɨɞ ɝɎɫɓɌəəɧɡ Ɍɜ-

ɞɑɜɔɕ (ɞɌɍɗ. ʈ1). ȼɌɓɘɑɜ ɔ ɚɍɦɑɘ ɚɣɌɏɌ ȶȴ ɜɌɝ-

ɝɣɔɞɧɎɌɗɔ əɌ ɚɝəɚɎɌəɔɔ ɐɌəəɧɡ ȸȼȾ Ɏ ɜɑɒɔɘɑ 

ȰȮȴ.   

ȶɌɖ Ɏɔɐəɚ ɔɓ ɞɌɍɗɔɢɧ ʈ1, ɘɔəɔɘɌɗɨəɧɕ 

ɚɍɦɑɘ ɔ ɜɌɓɘɑɜ ɚɣɌɏɚɎ ɍɧɗ ɚɞɘɑɣɑə ɟ ɍɚɗɨəɧɡ ɝ 

ɔɤɑɘɔɑɕ Ɏ ɍɌɝɝɑɕəɑ ȭȬ, ɘɌɖɝɔɘɌɗɨəɧɕ ð Ɏ ɍɌɝ-

ɝɑɕəɑ ȳȸȬ (ɚɞɗɔɣɔɫ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɧɑ, 

p<0.05).  

ȺɢɑəɔɎɌɗɔ ɞɌɖɒɑ ɝɚɛɟɞɝɞɎɟɪɥɔɑ ɔəɠɌɜɖɞɟ 

ɔɓɘɑəɑəɔɫ, ɞɌɖ ɝɘɑɥɑəɔɑ ɝɞɜɟɖɞɟɜ ɘɚɓɏɌ ɚɞəɚ-

ɝɔɞɑɗɨəɚ ɝɜɑɐɔəəɚɕ ɗɔəɔɔ Ɏ əɌɤɑɘ ɔɝɝɗɑɐɚɎɌ-

əɔɔ ɚɞɘɑɣɑəɚ əɑ ɍɧɗɚ, ɏɑɘɚɜɜɌɏɔɣɑɝɖɚɑ ɛɜɚɛɔ-

ɞɧɎɌəɔɑ Ɏ ɚɝɞɜɚɘ ɚɣɌɏɑ ɔɤɑɘɔɔ ɍɧɗɚ ɞɚɗɨɖɚ Ɏ 

1 əɌɍɗɪɐɑəɔɔ (2%).  

ȹɌɜɫɐɟ ɝ ɖɚɗɔɣɑɝɞɎɑəəɚɕ ɚɢɑəɖɚɕ ɚɣɌɏɚɎ 

ɔəɠɌɜɖɞɌ Ɏ ɚɝɞɜɚɘ ɛɑɜɔɚɐɑ ɍɧɗ Ɏɧɛɚɗəɑə ɌəɌ-

ɗɔɓ əɌɍɗɪɐɌɑɘɧɡ ɝɚɛɟɞɝɞɎɟɪɥɔɡ ɔɓɘɑəɑəɔɕ. ȿ 

10 ɛɌɢɔɑəɞɚɎ (20%) ɍɧɗɔ ɚɞɘɑɣɑəɧ ɛɚɝɞɔə-

ɠɌɜɖɞəɧɑ ɔɓɘɑəɑəɔɫ Ɏ Ɏɔɐɑ ɟɣɌɝɞɖɚɎ ɖɔɝɞɚɓəɚ-

ɏɗɔɚɓəɚɕ ɞɜɌəɝɠɚɜɘɌɢɔɔ, ɘɌɗɧɑ ɏɗɟɍɔəəɧɑ ɗɌ-

ɖɟəɌɜəɧɑ ɖɔɝɞɧ ɍɧɗɔ ɟ 6 ɛɌɢɔɑəɞɚɎ (12%), ɛɚ-

ɝɞɏɑɘɚɜɜɌɏɔɣɑɝɖɌɫ ɛɝɑɎɐɚɖɔɝɞɌ (ɖɌɖ ɛɚɝɗɑɐ-

ɝɞɎɔɑ ɛɑɜɑəɑɝɑəəɚɏɚ ɖɜɚɎɚɔɓɗɔɫəɔɫ) ɍɧɗɌ ɚɞ-

ɘɑɣɑəɌ  ɟ 1 (2%), ɚɣɌɏɔ ɝɚɝɟɐɔɝɞɚɏɚ ɏɑəɑɓɌ (ɖɌɖ 

ɝɗɑɐɝɞɎɔɑ ɏɔɛɑɜɞɚəɔɣɑɝɖɚɕ ɘɔɖɜɚɌəɏɔɚɛɌɞɔɔ) 

ɍɧɗɔ ɟ 23 ɛɌɢɔɑəɞɚɎ (46%), ɜɌɝɤɔɜɑəɔɑ ɗɔɖ-

Ɏɚɜəɧɡ ɛɜɚɝɞɜɌəɝɞɎ ð ɟ 26 ɍɚɗɨəɧɡ (52%). 

Ȼɜɔ ɛɜɚɎɑɐɑəɔɔ ȺɀɉȶȾ ɜɌɓəɔɢɌ ɓəɌɣɑ-

əɔɕ rCBF ɘɑɒɐɟ ɛɚɜɌɒɬəəɧɘɔ ɔ əɑɛɚɜɌɒɬə-

əɧɘɔ ɝɑɏɘɑəɞɌɘɔ ɘɚɓɏɌ (Ɏ ɍɗɔɓɖɔɡ ɛɚ ɖɜɚɎɚ-

ɝəɌɍɒɑəɔɪ ɔ ɐɜɑəɔɜɚɎɌəɔɪ ɝɚɝɟɐɔɝɞɧɡ ɍɌɝ-

 

ȼɔɝ. 2 Ɍ (Fig. 2 Ɍ) 

 

ȼɔɝ. 2 ɍ (Fig. 2 b) 

 

ȼɔɝ. 2 Ɏ (Fig. 2 ɝ) 

ȼɔɝ. 2. ȸȼȾ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ. ȯɔɛɑɜɔəɞɑəɝɔɎəɧɕ ɚɣɌɏ Ɏ ɛɚɐɖɚɜɖɚɎɧɡ ɫɐɜɌɡ ɛɜɌɎɚɏɚ ɛɚɗɟɤɌɜɔɫ ɏɚ-

ɗɚɎəɚɏɚ ɘɚɓɏɌ ɟ ɛɌɢɔɑəɞɌ ɝ ɖɜɔɛɞɚɏɑəəɧɘ ɔəɝɟɗɨɞɚɘ.  

Ɍ ð ɌɖɝɔɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ, ɜɑɒɔɘ Flair. 

ɍ ð ɔɓɚɞɜɚɛəɚɑ ɐɔɠɠɟɓɔɚəəɚɑ ɔɓɚɍɜɌɒɑəɔɑ. 

Ɏ ð ɝɌɏɔɞɞɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ, ɜɑɒɔɘ Flair. 

Fig. 2. MRI of the brain. Hyperintensive focus in the subcortical nuclei of the right hemisphere of the b rain 

in a patient with a cryptogenic stroke.  

a ð axial plane, Flair sequence.  

b ð DWI sequence.  

c ð sagittal plane, Flair sequence.  

ȾɌɍɗɔɢɌ ʈ1. ȶɚɗɔɣɑɝɞɎɑəəɌɫ ɚɢɑəɖɌ ɚɣɌɏɚɎ ɔɤɑɘɔɔ ɛɚ ɍɌɝɝɑɕəɌɘ ɔəɝɟɗɨɞ-

ɝɎɫɓɌəəɧɡ Ɍɜɞɑɜɔɕ. 

 

 

ɹʘʩʩʝʡʥ 

ʉʨʝʜʥʝʝ ʢʦʣʠʯʝʩʪʚʦ  

ʦʯʘʛʦʚ 

ʉʨʝʜʥʠʡ ʦʙʲʝʤ ʦʯʘʛʘ 

(ʩʤ3) 

ʉʨʝʜʥʠʡ ʨʘʟʤʝʨ ʦʯʘʛʘ 

(ʤʤ) 

ɹɸ 1,7 (1-4) 1,62 (0,9-8) 12,28 (7-21) 

ɿʄɸ 1,33 (1-2) 15,5 (8-27) 43 (23-56) 

ʉʄɸ 1,6 (1-6) 6,6 (1-12) 22,4 (15-46) 

ʇʄɸ 1 4,0 (3,2-4,9) 36,7 (32-41) 
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ɝɑɕəɌɡ) ɝɚɝɞɌɎɔɗɌ ɚɞ 10% ɐɚ 17% (ɛɜɔ rCBF əɑ-

ɛɚɜɌɒɬəəɧɡ ɝɑɏɘɑəɞɚɎ 41-42 ɘɗ/ɘɔə əɌ 100 ɏ, 

rCBF ɛɚɜɌɒɬəəɧɡ ɝɑɏɘɑəɞɚɎ 30-34 ɘɗ/ɘɔə əɌ 

100 ɏ) (ɜɔɝ. 3). 

Ȼɜɔ ɝɚɛɚɝɞɌɎɗɑəɔɔ ɐɌəəɧɡ ɛɑɜɠɟɓɔɚə-

əɚɕ ȺɀɉȶȾ ɔ ȼȶȾ-ɛɑɜɠɟɓɔɔ ɟ 11 ɛɌɢɔɑəɞɚɎ Ɏ 

ɝɑɘɔ ɝɗɟɣɌɫɡ ɚɞɘɑɣɑəɚ ɝɚɎɛɌɐɑəɔɑ ɜɑɓɟɗɨɞɌɞɚɎ, 

ɝəɔɒɑəɔɑ ɛɑɜɠɟɓɔɔ Ɏ ɚɐəɚɘ ɔɓ ɛɚɗɟɤɌɜɔɕ ɘɚɓ-

ɏɌ əɌ ɝɞɚɜɚəɑ ɚɖɖɗɪɓɔɔ Ɏ ɢɑɗɚɘ ɔ ɝɚɛɚɝɞɌɎɔ-

ɘɧɕ ɟɜɚɎɑəɨ ɜȸȶ (rCBF). Ƚɗɑɐɟɑɞ ɚɞɘɑɞɔɞɨ, ɣɞɚ 

əɌ ɛɑɜɠɟɓɔɚəəɧɡ ɖɚɘɛɨɪɞɑɜəɧɡ ɞɚɘɚɏɜɌɘɘɌɡ 

ɔɘɑɗɚ ɘɑɝɞɚ ɐɔɠɠɟɓəɚɑ əɌɜɟɤɑəɔɑ ɛɑɜɠɟɓɔɔ Ɏ 

ɓɚəɑ ɔɤɑɘɔɔ, əɚ əɑ ɛɚɗɟɣɑəɚ ɚɞɣɑɞɗɔɎɧɡ ɐɑ-

ɠɑɖɞɚɎ ɛɑɜɠɟɓɔɔ, ɎɧɫɎɗɑəəɧɡ ɛɜɔ ȺɀɉȶȾ. ȿ 

ɣɑɞɧɜɑɡ ɍɚɗɨəɧɡ, ɚɍɝɗɑɐɚɎɌəəɧɡ ɐɎɟɘɫ ɘɑɞɚ-

ɐɌɘɔ, əɌɍɗɪɐɌɗɚɝɨ ɗɔɤɨ ɣɌɝɞɔɣəɚɑ ɝɚɎɛɌɐɑəɔɑ 

ɜɑɓɟɗɨɞɌɞɚɎ ð ɔɘɑɗɌɝɨ ɝɚɛɚɝɞɌɎɔɘɌɫ Ɍɝɔɘɘɑɞ-

ɜɔɫ ɛɚ ɛɚɗɟɤɌɜɔɫɘ, əɚ ɚɞɘɑɣɑəɚ ɜɌɝɡɚɒɐɑəɔɑ 

ɛɚ ɟɜɚɎəɪ ɜȸȶ (rCBF) əɌ 25-30%. ȻɜɚɍɌ ɝ Ɍɢɑ-

ɞɌɓɚɗɌɘɔɐɚɘ ɟ ɩɞɔɡ ɛɌɢɔɑəɞɚɎ ɛɚɖɌɓɌɗɌ ɚɐɔəɌ-

ɖɚɎɧɕ ɜɑɓɟɗɨɞɌɞ ð ɛɜɔɜɚɝɞ ɛɑɜɠɟɓɔɔ əɌ 12-

16%.  

ȹɌ ɚɝəɚɎɌəɔɔ ɌəɌɗɔɓɌ ɛɜɑɐɎɌɜɔɞɑɗɨəɚ 

Ɏɧɛɚɗəɑəəɧɡ ɐɜɟɏɔɡ ɘɑɞɚɐɚɎ ɚɍɝɗɑɐɚɎɌəɔɫ ɍɧ-

ɗɚ ɚɞɘɑɣɑəɚ ɞɑɜɜɔɞɚɜɔɌɗɨəɚɑ ɝɚɎɛɌɐɑəɔɑ ɚɣɌɏɌ 

çɔɓɍɧɞɚɣəɚɕè ɛɑɜɠɟɓɔɔ ɛɜɔ ȺɀɉȶȾ ɝ ɟɣɌɝɞɖɚɘ 

ɏɔɛɑɜɛɑɜɠɟɓɔɔ ɛɜɔ ȼȶȾ ɔ ɟɣɌɝɞɖɚɘ ɎɌɓɚɏɑəəɚɏɚ 

ɚɞɬɖɌ ɛɚ ɐɌəəɧɘ DWI ɛɜɔ ȸȼȾ, ɣɞɚ ɛɚɓɎɚɗɔɗɚ 

ɝɟɐɔɞɨ ɔɘɑəəɚ ɚɍ çɔɓɍɧɞɚɣəɚɕè ɛɑɜɠɟɓɔɔ əɌ 

ɠɚəɑ ɍɚɗɑɑ ɚɍɤɔɜəɚɕ ɞɑɜɜɔɞɚɜɔɔ ɏɔɛɚɛɑɜɠɟ-

ɓɔɔ ɔɤɑɘɔɓɔɜɚɎɌəəɚɏɚ ɘɚɓɏɌ. 

Ⱥɍɝɟɒɐɑəɔɑ.  

Ȯ əɌɤɑɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɛɜɔ ɝɞɌəɐɌɜɞəɚɕ 

ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ Ɏ 

ɛɑɜɎɧɑ 4 ɣɌɝɌ ɓɌɍɚɗɑɎɌəɔɫ ɚɣɌɏɔ ɔɤɑɘɔɔ Ɏɔɓɟ-

ɌɗɔɓɔɜɚɎɌɗɔɝɨ ɞɚɗɨɖɚ ɟ 23 ɍɚɗɨəɧɡ (ɣɟɎɝɞɎɔ-

ɞɑɗɨəɚɝɞɨ 46%, 95% Ȱȴ: 31,81-60,68%). ȿ ɘəɚ-

ɏɔɡ ɛɌɢɔɑəɞɚɎ ɐɔɌɏəɚɓ ɔɤɑɘɔɣɑɝɖɚɏɚ ɔəɝɟɗɨɞɌ 

ɘɚɒɑɞ ɍɧɞɨ ɛɚɝɞɌɎɗɑə ɞɚɣəɚ əɌ ɚɝəɚɎɌəɔɔ ɖɗɔ-

əɔɣɑɝɖɚɕ ɖɌɜɞɔəɧ ɔ ɚɞɜɔɢɌɞɑɗɨəɧɡ ɜɑɓɟɗɨɞɌ-

ɞɚɎ ȶȾ [22]. ɉɖɝɞɜɑəəɌɫ ȶȾ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ 

əɌɔɍɚɗɑɑ ɢɑəəɧɕ ɔ ɣɌɝɞɚ ɑɐɔəɝɞɎɑəəɧɕ ɘɑɞɚɐ 

ɎɔɓɟɌɗɔɓɌɢɔɔ Ɏɚ ɘəɚɏɔɡ ɘɑɐɔɢɔəɝɖɔɡ ɢɑəɞɜɌɡ, 

ɛɚɓɎɚɗɫɪɥɔɕ ɔɝɖɗɪɣɔɞɨ ɔɗɔ ɛɚɐɞɎɑɜɐɔɞɨ ɠɌɖɞ 

Ɏəɟɞɜɔɣɑɜɑɛəɚɏɚ ɖɜɚɎɚɔɓɗɔɫəɔɫ [23].  

Ȯ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ ȸȼȾ ɫɎɗɫɑɞɝɫ çɌəɌ-

ɞɚɘɔɣɑɝɖɔɘè ɘɑɞɚɐɚɘ ɎɔɓɟɌɗɔɓɌɢɔɔ ɏɚɗɚɎəɚɏɚ 

ɘɚɓɏɌ [18, 19]. Ȼɜɔ ɛɜɚɎɑɐɑəɔɔ ȸȼȾ Ɏ ɛɑɜɎɧɑ 

ɣɌɝɧ ɓɌɍɚɗɑɎɌəɔɫ ɟ Ɏɝɑɡ ɛɌɢɔɑəɞɚɎ ɘɧ ɎɧɫɎɔ-

ɗɔ ɚɣɌɏɔ ɔɤɑɘɔɔ əɌ ȰȮȴ (ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ 

100%, 95% Ȱȴ: 92,89-100,00%). Ȼɜɔ ɔɤɑɘɔɣɑ-

ɝɖɔɡ ɔəɝɟɗɨɞɌɡ Ɏ ɚɝɞɜɚɕ ɝɞɌɐɔɔ ȸȼȾ ɛɚɓɎɚɗɫɑɞ 

ɚɍəɌɜɟɒɔɎɌɞɨ ɜɌɓəɚɚɍɜɌɓəɧɑ əɌɜɟɤɑəɔɫ Ɏ Ɏɑ-

ɥɑɝɞɎɑ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ, ɚɍɟɝɗɚɎɗɑəəɧɑ Ɏ 

ɛɑɜɎɟɪ ɚɣɑɜɑɐɨ ɜɌɓɎɔɞɔɑɘ ɢɔɞɚɞɚɖɝɔɣɑɝɖɚɏɚ ɔ 

ɎɌɓɚɏɑəəɚɏɚ ɚɞɑɖɌ ɘɚɓɏɌ [20].  

Ȯ əɑɖɚɞɚɜɧɡ ɝɗɟɣɌɫɡ, ɚɝɚɍɑəəɚ ɖɚɏɐɌ 

ɝɟɥɑɝɞɎɟɪɞ ɓəɌɣɔɞɑɗɨəɧɑ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɑ 

ɝɗɚɒəɚɝɞɔ, ɐɗɫ ɛɚɗɟɣɑəɔɫ ɐɚɛɚɗəɔɞɑɗɨəɚɕ ɔə-

ɠɚɜɘɌɢɔɔ ɚ ɜɌɝɛɜɚɝɞɜɌəɬəəɚɝɞɔ ɔ ɝɞɑɛɑəɔ 

ɔɤɑɘɔɔ Ɏ ɝɗɟɣɌɫɡ, ɖɚɏɐɌ ɜɑɓɟɗɨɞɌɞɧ ɝɞɌəɐɌɜɞ-

əɚɕ ɎɔɓɟɌɗɔɓɌɢɔɔ ɛɚɝɗɑ ȶȾ ɔ ȸȼȾ əɑ ɖɚɜɜɑɗɔ-

ɜɟɪɞ ɝ ɖɗɔəɔɣɑɝɖɚɕ ɖɌɜɞɔəɚɕ ɔɗɔ ɘɑɒɐɟ ɝɚɍɚɕ, 

ɛɜɔ əɌɗɔɣɔɔ Ɏ ɘɑɐɔɢɔəɝɖɚɘ ɟɣɜɑɒɐɑəɔɔ ɝɚɚɞ-

ɎɑɞɝɞɎɟɪɥɑɏɚ ɚɍɚɜɟɐɚɎɌəɔɫ, ɔɝɛɚɗɨɓɟɪɞ ɜɌɐɔ-

ɚəɟɖɗɔɐəɟɪ ɐɔɌɏəɚɝɞɔɖɟ [23].  

Ȯ ɞɑɣɑəɔɑ 6 ɣɌɝɚɎ ɛɚɝɗɑ ɛɚɫɎɗɑəɔɫ 

ɝɔɘɛɞɚɘɚɎ ɚɝɞɜɚɏɚ ɔəɝɟɗɨɞɌ ɛɜɔ ȺɀɉȶȾ ɎɧɫɎ-

ɗɫɪɞ ɚɣɌɏɔ ɏɔɛɚɛɑɜɠɟɓɔɔ ɝ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨɪ 

61 -74% ɔ ɝɛɑɢɔɠɔɣəɚɝɞɨɪ 88-98% [24].  

Ⱥɐəɚɕ ɔɓ ɚɝəɚɎəɧɡ ɛɜɔɣɔə ɔɝɛɚɗɨɓɚɎɌ-

əɔɫ ȺɀɉȶȾ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɔɤɑɘɔɑɕ ɫɎɗɫɑɞɝɫ 

ɞɚ, ɣɞɚ ɩɞɚ əɌɐɑɒəɧɕ ɔ əɑɐɚɜɚɏɚɕ ɠɟəɖɢɔɚ-

əɌɗɨəɧɕ ɘɑɞɚɐ əɑɕɜɚɎɔɓɟɌɗɔɓɌɢɔɔ. ɉɞɚɞ ɘɑɞɚɐ 

ɍɑɓɚɛɌɝɑə ɔ ɘɚɒɑɞ ɍɧɞɨ ɗɑɏɖɚ ɛɚɎɞɚɜəɚ Ɏɧɛɚɗ-

əɑə ɐɗɫ ɚɢɑəɖɔ ɐɔəɌɘɔɖɔ ɔɓɘɑəɑəɔɕ. ȺɀɉȶȾ 

ɘɚɒɑɞ  ɍɧɝɞɜɚ ɛɜɑɐɚɝɞɌɎɔɞɨ ɠɟəɖɢɔɚəɌɗɨəɧɑ 

ɐɌəəɧɑ, ɖɚɞɚɜɧɑ əɑɐɚɝɞɟɛəɧ ɛɜɔ ɚɍɧɣəɚɕ ȶȾ, 

ȸȼ-ɎɔɓɟɌɗɔɓɌɢɔɔ [25]. ȺɐəɌɖɚ ɩɞɚɞ ɘɑɞɚɐ əɑ 

ɎɝɑɏɐɌ ɐɚɝɞɟɛɑə, ɣɞɚ ɚɏɜɌəɔɣɔɎɌɑɞ ɑɏɚ ɛɜɔɘɑ-

əɑəɔɑ ɛɜɔ ɚɝɞɜɚɘ ɔəɝɟɗɨɞɑ ɔ ɐɜɟɏɔɡ ɣɜɑɓɎɧ-

ɣɌɕəɧɡ ɝɔɞɟɌɢɔɫɡ [26].  

Ȼɚɗɟɣɑəəɧɑ əɌɘɔ ɐɌəəɧɑ ɝɎɔɐɑɞɑɗɨ-

ɝɞɎɟɪɞ ɚ ɞɚɘ, ɣɞɚ ɎɑɜɔɠɔɖɌɢɔɫ ɖɜɔɛɞɚɏɑəəɚɏɚ 

ɛɌɞɚɏɑəɑɞɔɣɑɝɖɚɏɚ ɛɚɐɞɔɛɌ ɔɤɑɘɔɣɑɝɖɚɏɚ ɔə-

ɝɟɗɨɞɌ ɞɜɑɍɟɑɞ ɛɜɚɎɑɐɑəɔɫ ɞɥɌɞɑɗɨəɚɏɚ ɚɍɝɗɑ-

ɐɚɎɌəɔɫ ɍɚɗɨəɚɏɚ ɐɗɫ ɗɟɣɤɑɏɚ ɛɚəɔɘɌəɔɫ ɩɞɔɚ-

ɛɌɞɚɏɑəɑɓɌ ɔɤɑɘɔɣɑɝɖɚɏɚ ɔəɝɟɗɨɞɌ.  

ȳɌɖɗɪɣɑəɔɑ. 

 ȿ ɍɚɗɨəɧɡ ɝ ɔəɝɟɗɨɞɚɘ əɑɟɝɞɌəɚɎɗɑəəɚɕ ɩɞɔɚ-

ɗɚɏɔɔ ɍɧɗɚ ɛɜɌɎɚɝɞɚɜɚəəɑɑ ɛɚɎɜɑɒɐɑəɔɑ ɍɌ-

ɓɌɗɨəɧɡ ɫɐɑɜ ɔ ɢɑɜɑɍɜɌɗɨəɚɕ ɖɚɜɧ, ɛɜɑɔɘɟɥɑ-

ɝɞɎɑəəɚ Ɏ ɍɌɝɝɑɕəɑ ɝɜɑɐəɑɕ ɘɚɓɏɚɎɚɕ Ɍɜɞɑɜɔɔ. 

 

ȼɔɝ. 3 (Fig. 3) 

ȼɔɝ. 3. ȺɀɉȶȾ. Ⱦɜɑɡɘɑɜəɚɑ ɔɓɚɍɜɌɒɑəɔɑ 

ɛɑɜɠɟɓɔɔ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ Ɏ ɛɜɚɏɜɌɘɘɑ 

çNeurogamè.  

Ȱɑɠɑɖɞ ɛɑɜɠɟɓɔɔ ɛɜɌɎɚɕ ɗɚɍəɚ-ɞɑɘɑəəɚɕ ɚɍɗɌɝɞɔ 

ɛɜɔ ɔɤɑɘɔɣɑɝɖɚɘ ɔəɝɟɗɨɞɑ əɑɟɝɞɌəɚɎɗɑəəɚɕ 

ɩɞɔɚɗɚɏɔɔ. 

Fig. 3.  SPECT. Three-dimensional image of brain 

perfusion in the program "Neurogam".  

Defect of perfusion of the right frontal -parietal region 

in ischemic strok e of unknown etiology.  
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Ȼɜɔ əɌɗɔɣɔɔ ɖɗɔəɔɣɑɝɖɚɕ ɖɌɜɞɔəɧ ɚɝɞɜɚɏɚ 

əɌɜɟɤɑəɔɫ ɘɚɓɏɚɎɚɏɚ ɖɜɚɎɚɚɍɜɌɥɑəɔɫ ɚɞɝɟɞ-

ɝɞɎɔɑ ɔɓɘɑəɑəɔɕ ɛɜɔ ȶȾ ɝɎɔɐɑɞɑɗɨɝɞɎɟɑɞ ɚ 

əɌɗɔɣɔɔ ɔɤɑɘɔɣɑɝɖɚɏɚ ɔəɝɟɗɨɞɌ. ȸȼȾ ɝ ȰȮȴ ɔ 

ȺɀɉȶȾ ɘɚɓɏɌ ɚɍɗɌɐɌɪɞ Ɏɧɝɚɖɚɕ ɣɟɎɝɞɎɔɞɑɗɨəɚ-

ɝɞɨɪ Ɏ ɎɧɫɎɗɑəɔɔ ɔɤɑɘɔɔ Ɏ ɛɑɜɎɧɑ ɣɌɝɧ ɓɌɍɚ-

ɗɑɎɌəɔɫ. ȺɀɉȶȾ ɘɚɓɏɌ ɫɎɗɫɑɞɝɫ ɚɐəɔɘ ɔɓ 

əɌɔɍɚɗɑɑ ɐɑɘɚəɝɞɜɌɞɔɎəɧɡ ɘɑɞɚɐɚɎ ɚɛɜɑɐɑɗɑ-

əɔɫ ɗɚɖɌɗɔɓɌɢɔɔ ɔ ɚɍɦɑɘɌ əɌɜɟɤɑəəɚɕ ɛɑɜɠɟ-

ɓɔɔ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɟ ɍɚɗɨəɧɡ ɝ ɔɤɑɘɔɣɑɝɖɔɘ 

ɛɚɜɌɒɑəɔɑɘ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ. 

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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ȶȷȴȹȴȶȺ-ɉɁȺȯȼȬɀȴɃȱȽȶȴȱ ȺȽȺȭȱȹȹȺȽȾȴ ȿ ȭȺȷɈȹɇɁ Ȼȼȴ ȼȬȳȷȴɃȹɇɁ  

ȸȺȼɀȺȷȺȯȴɃȱȽȶȴɁ ȮȬȼȴȬȹȾȬɁ ȿȮȱȬȷɈȹȺȵ ȸȱȷȬȹȺȸɇ 

 

Ȭɘɔɜɫə A.ȯ.1, ȽɌɌɖɫə Ƚ.Ȯ.1,2, ȳɌɡɌɜɚɎɌ ȯ.Ȼ.1, ɂɧɏɌəɖɚɎ Ȭ.Ɋ.1,2 

 

1ðɀȯȭȿ çȹɌɢɔɚəɌɗɨəɧɕ ɘɑɐɔɢɔəɝɖɔɕ ɔɝɝɗɑɐɚɎɌɞɑɗɨɝɖɔɕ ɢɑəɞɜ ɏɗɌɓəɧɡ ɍɚɗɑɓəɑɕ ɔɘɑəɔ ȯɑɗɨɘɏɚɗɨɢɌè ȸɔəɓɐɜɌɎɌ  

ȼɚɝɝɔɔ. ɏ. ȸɚɝɖɎɌ, ȼɚɝɝɔɫ. 

2ðȯȭȺȿ ȮȻȺ çȸɚɝɖɚɎɝɖɔɕ ȯɚɝɟɐɌɜɝɞɎɑəəɧɕ ȸɑɐɔɖɚ-ȽɞɚɘɌɞɚɗɚɏɔɣɑɝɖɔɕ ȿəɔɎɑɜɝɔɞɑɞè ȸɔəɓɐɜɌɎɌ ȼɚɝɝɔɔ. 

ɏ. ȸɚɝɖɎɌ, ȼɚɝɝɔɫ. 

 

ɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. ȬəɌɗɔɓ ɚɝɚɍɑəəɚɝɞɑɕ ɖɗɔəɔɣɑɝɖɚɕ ɖɌɜɞɔəɧ, ɩɡɚɝɞɜɟɖɞɟɜɧ ɔ ɏɑɘɚ-

ɐɔəɌɘɔɣɑɝɖɔɡ ɡɌɜɌɖɞɑɜɔɝɞɔɖ ɖɜɚɎɚɞɚɖɌ ɟ ɍɚɗɨəɧɡ ɝ ɜɌɓɗɔɣəɧɘɔ ɖɗɑɞɚɣəɧɘɔ ɞɔɛɌɘɔ 

ɟɎɑɌɗɨəɚɕ ɘɑɗɌəɚɘɧ (ȿȸ). 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. ȼɌɍɚɞɌ ɚɝəɚɎɌəɌ əɌ ɜɑɓɟɗɨɞɌɞɌɡ ɚɍɝɗɑɐɚɎɌəɔɫ 170 ɍɚɗɨəɧɡ ȿȸ, 

ɖɚɞɚɜɧɘ ɍɧɗɌ ɛɜɚɎɑɐɑəɌ ɩəɟɖɗɑɌɢɔɫ, ɝɜɑɐəɔɕ ɎɚɓɜɌɝɞ ɝɚɝɞɌɎɔɗ 52,9Ñ12,5 ɗɑɞ. 

ȻɑɜɎɟɪ ɏɜɟɛɛɟ ɝɚɝɞɌɎɔɗɔ 78 ɛɌɢɔɑəɞɚɎ ɝ Ɏɑɜɑɞɑəɚɖɗɑɞɚɣəɚɕ (Ȯȶ) ȿȸ, Ɏɞɚɜɟɪ ɏɜɟɛɛɟ ð55 ɛɌɢɔ-

ɑəɞɚɎ ɝɚ ɝɘɑɤɌəəɚɖɗɑɞɚɣəɚɕ (Ƚȶ) ȿȸ ɔ ɞɜɑɞɨɪ ɏɜɟɛɛɟ ð37 ɍɚɗɨəɧɡ ɝ ɩɛɔɞɑɗɔɚɔɐəɚɖɗɑɞɚɣəɚɕ 

(ɉȶ) ȿȸ. Ȯɝɑɘ ɍɚɗɨəɧɘ ɛɜɚɎɑɐɑəɚ ɖɚɘɛɗɑɖɝəɚɑ ɖɗɔəɔɣɑɝɖɚɑ ɔ ɟɗɨɞɜɌɓɎɟɖɚɎɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ. 

ȰɔɌɏəɚɓ ɚɛɟɡɚɗɔ ɛɚɐɞɎɑɜɒɐɑə ɘɚɜɠɚɗɚɏɔɣɑɝɖɔ Ɏɚ Ɏɝɑɡ ɝɗɟɣɌɫɡ. ȿ 30-ɞɔ ɍɚɗɨəɧɡ ɛɜɚɎɑɐɑəɚ ɘɚ-

ɗɑɖɟɗɫɜəɚ-ɏɑəɑɞɔɣɑɝɖɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ. 

ȼɑɓɟɗɨɞɌɞɧ. ȶɟɛɚɗɚɚɍɜɌɓəɟɪ ɠɚɜɘɟ ɟɎɑɌɗɨəɚɕ ɘɑɗɌəɚɘɧ ɚɞɘɑɣɌɗɔ ɣɌɥɑ ɟ ɍɚɗɨəɧɡ ɝ Ɏɑ-

ɜɑɞɑəɚɖɗɑɞɚɣəɧɘ ɞɔɛɚɘ ɚɛɟɡɚɗɔ, Ɍ ɏɜɔɍɚɎɔɐəɟɪ ɔ əɑɛɜɌɎɔɗɨəɟɪ ð ɛɜɔ ɩɛɔɞɑɗɔɚɔɐəɚɖɗɑɞɚɣəɚɘ 

ɔ ɝɘɑɤɌəəɚɖɗɑɞɚɣəɚɘ ɞɔɛɑ ȿȸ (p=0,004). Ȼɜɔ Ȯȶ ɞɔɛɑ ɚɛɟɡɚɗɔ ɚɛɜɑɐɑɗɑəɧ əɌɔɍɚɗɑɑ əɔɓɖɔɑ, Ɍ 

ɐɗɫ ɉȶ ð əɌɔɍɚɗɑɑ Ɏɧɝɚɖɔɑ ɐɑəɝɔɞɚɘɑɞɜɔɣɑɝɖɔɑ ɛɚɖɌɓɌɞɑɗɔ. Ȼɜɔ Ƚȶ ɔ ɉȶ ɞɔɛɌɡ ɚɛɟɡɚɗɔ ɣɌɥɑ 

ɚɛɜɑɐɑɗɫɗɔ ɏɔɛɑɜɎɌɝɖɟɗɫɜəɧɕ ɞɔɛ (55,5% ɔ 67,6% ɝɚɚɞɎɑɞɝɞɎɑəəɚ), Ɍ ɛɜɔ Ȯȶ ð ɏɔɛɚɎɌɝɖɟɗɫɜ-

əɧɕ ɞɔɛ (51,3%) (p=0,032). ȻɚɖɌɓɌəɧ ɍɚɗɑɑ Ɏɧɝɚɖɔɑ ɗɔəɑɕəɧɑ ɝɖɚɜɚɝɞəɧɑ ɛɚɖɌɓɌɞɑɗɔ ɖɜɚɎɚɞɚɖɌ 

(Ved, TAMX) ɛɜɔ Ƚȶ ɔ ɉȶ ȿȸ ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɞɌɖɚɎɧɘɔ ɛɜɔ Ȯȶ. ȿ ɍɚɗɨəɧɡ ɝ ɘɚəɚɝɚɘɔɑɕ ɡɜɚɘɚ-

ɝɚɘɧ 3 ɚɛɜɑɐɑɗɑəɧ əɌɔɍɚɗɑɑ Ɏɧɝɚɖɔɑ ɐɑəɝɔɞɚɘɑɞɜɔɣɑɝɖɔɑ ɡɌɜɌɖɞɑɜɔɝɞɔɖɔɚɛɟɡɚɗɔ (p=0,034 ɐɗɫ 

Ȭ1) ɔ ɍɚɗɑɑ Ɏɧɝɚɖɔɑ ɗɔəɑɕəɧɑ ɐɚɛɛɗɑɜɚɎɝɖɔɑ ɡɌɜɌɖɞɑɜɔɝɞɔɖɔ ɖɜɚɎɚɞɚɖɌ Ɏ ɝɚɝɟɐɌɡ ɚɛɟɡɚɗɔ (Vps 

ɔ TAMX, p=0,041). 

ȳɌɖɗɪɣɑəɔɑ. ȮɧɫɎɗɑəəɧɑ ɖɗɔəɔɖɚ-ɩɡɚɏɜɌɠɔɣɑɝɖɔɑ ɜɌɓɗɔɣɔɫ ɛɜɔ ɜɌɓəɧɡ ɘɚɜɠɚɗɚɏɔɣɑ-

ɝɖɔɡ ɎɌɜɔɌəɞɌɡ ɟɎɑɌɗɨəɚɕ ɘɑɗɌəɚɘɧ ɘɚɏɟɞ ɍɧɞɨ ɔɝɛɚɗɨɓɚɎɌəɧ ɐɗɫ ɛɜɑɐɚɛɑɜɌɢɔɚəəɚɕ ɝɞɜɌɞɔ-

ɠɔɖɌɢɔɔ ɛɌɢɔɑəɞɚɎ ɔ ɫɎɗɫɪɞɝɫ ɌɗɨɞɑɜəɌɞɔɎəɧɘ əɑɔəɎɌɓɔɎəɧɘ ɛɜɚɏəɚɝɞɔɣɑɝɖɔɘ ɖɜɔɞɑɜɔɑɘ 

ɎɔɞɌɗɨəɚɏɚ ɛɜɚɏəɚɓɌ ɍɚɗɨəɧɡ ɐɌəəɚɏɚ ɛɜɚɠɔɗɫ. 
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CLINICAL AND ECHOGRAPHIC FEATURES OF PATIENTS WITH VARIOUS  

MORPHOLOGICAL TYPES OF UVEAL MELANOMA  
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urpose.  To analyze the clinical features, echostructure and hemodynamic characteristics in 

patients with different cell types of uveal melanoma (UM).  

Material and methods.  This work is based on the examination results of 170 patients with 

uveal melanoma who underwent enucleation , mean age was 52.9Ñ12.5 years.  Group I con-

sisted of 78 patients with spindle cell (SC) UM, Group II - 55 patients with mixed cell (MC) UM and 

Group III - 37 patients with epithelioid cell (EC) UM. All patients underwent a comprehensive ultra-

sound investi gation. Molecular genetic study was carried out in 30 patients.  

Results.  Dome -shaped UM was noted more frequently in patients with SC type of tumor, and 

mushroom -shaped and irregular - in EC and MC cell type UM (p=0.004). The lowest densitometric 

parameter s were determined for the SC type of tumor, and for the EC type - the highest densitomet-

ric parameters. With MC and EC types of tumors the hypervascular type was more often determined 

(55.5% and 67.6%, respectively), and with SC the hypovascular type (51.3 %) (p = 0.032). Higher 

blood velocity characteristics (Ved, TAMX) were shown in MC and EC UM compared to SC. Patients 

with monosomy of chromosome 3 showed the highest densitometrictumor characteristics (p=0.034 

for A1) and higher linear Doppler blood flow characteristics in tumor vessels (Vps and TAMX, 

p=0.041).  

Conclusion.  The identified clinical and echographic differences in different morphological vari-

ants of uveal melanoma can be used for preoperative stratification of patients and are an alternative 

non -invasive prognostic criterion for the vital prognosis of patients of this profile.  

  

Keywords: uveal melanoma, echography, cell type, molecular genetic study . 
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ɎɑɌɗɨəɌɫ ɘɑɗɌəɚɘɌ (ȿȸ) ð əɌɔɍɚɗɑɑ 

ɣɌɝɞɌɫ ɎəɟɞɜɔɏɗɌɓəɌɫ ɓɗɚɖɌɣɑɝɞɎɑə-

əɌɫ ɚɛɟɡɚɗɨ ɝ əɑɍɗɌɏɚɛɜɔɫɞəɧɘ Ɏɔ-

ɞɌɗɨəɧɘ ɛɜɚɏəɚɓɚɘ (ɜɔɝ. 1). ȶ ɚɐəɔɘ 

ɔɓ ɝɌɘɧɡ ɓəɌɣɔɘɧɡ ɛɜɚɏəɚɝɞɔɣɑ-

ɝɖɔɡ ɠɌɖɞɚɜɚɎ ɚɛɟɡɚɗɔ ɚɞəɚɝɫɞ ɑɑ ɖɗɑɞɚɣəɧɕ 

ɞɔɛ, ɚɛɜɑɐɑɗɑəɔɑ ɖɚɞɚɜɚɏɚ Ɏɚɓɘɚɒəɚ ɛɜɔ ɔɝ-

ɛɚɗɨɓɚɎɌəɔɔ ɜɟɞɔəəɧɡ ɘɚɜɠɚɗɚɏɔɣɑɝɖɔɡ ɘɑ-

ɞɚɐɚɎ ɔɝɝɗɑɐɚɎɌəɔɫ [1]. 

ȮɛɑɜɎɧɑ ɐɎɌ ɚɝəɚɎəɧɡ ɘɚɜɠɚɗɚɏɔɣɑ-

ɝɖɔɡ ɞɔɛɌ ȿȸ ð ɩɛɔɞɑɗɔɚɔɐəɚɖɗɑɞɚɣəɧɕ (ɉȶ) 

ɔ Ɏɑɜɑɞɑəɚɖɗɑɞɚɣəɧɕ (Ȯȶ) ɍɧɗɔ ɚɛɔɝɌəɧ G. 

Callender  Ɏ 1931 ɏɚɐɟ [2]. ɉɛɔɞɑɗɔɚɔɐəɧɑ 

ɖɗɑɞɖɔ ɟɖɚɜɚɣɑəɧ ɔ ɔɘɑɪɞ ɖɜɟɛəɧɑ ɚɖɜɟɏ-

ɗɧɑ ɫɐɜɌ (ɜɔɝ.2). ȮɑɜɑɞɑəɚɎɔɐəɧɑ ɖɗɑɞɖɔ, 

əɌɛɜɚɞɔɎ, ɔɘɑɪɞ ɟɐɗɔəɑəəɟɪ ɠɚɜɘɟ ɔ ɜɌɝ-

ɛɚɗɚɒɑəɧ ɖɚɘɛɌɖɞəɚ. Ȯɧɐɑɗɫɪɞ ɐɎɌ ɞɔɛɌ 

ɎɑɜɑɞɑəɚɎɔɐəɧɡ ɖɗɑɞɚɖ ð ɞɔɛ Ȭ (ɍɚɗɑɑ ɍɗɌɏɚ-

ɛɜɔɫɞəɧɕ) ɔ ɞɔɛ B (ɘɑəɑɑ ɍɗɌɏɚɛɜɔɫɞ-

əɧɕ)(ɜɔɝ. 3 Ɍ,ɍ) [2, 3].  

ȼɫɐ ɌɎɞɚɜɚɎ ɝɚɚɍɥɌɑɞ ɚ ɓəɌɣɔɘɚɘ ɓɗɚ-

ɖɌɣɑɝɞɎɑəəɚɘ ɛɚɞɑəɢɔɌɗɑ ɩɛɔɞɑɗɔɚɔɐəɚɖɗɑ-

ɞɚɣəɧɡ ɞɔɛɚɎ ȿȸ [4, 5]. ȴɓɎɑɝɞəɚ, ɣɞɚ ȿȸ ɫɎ-

ɗɫɑɞɝɫ ɝɘɑɤɌəəɚɖɗɑɞɚɣəɚɕ ɚɛɟɡɚɗɨɪ, ɞ.ɑ. 

ɝɚɐɑɜɒɔɞ ɖɌɖ Ȯȶ, ɞɌɖ ɔ ɉȶ ɝɞɜɟɖɞɟɜɧ. Ȯ ɗɔ-

ɞɑɜɌɞɟɜɑ əɑɞ ɑɐɔəɚɏɚ ɘəɑəɔɫ ɚ ɘɔəɔɘɌɗɨəɚɕ 

ɐɚɗɑ ɩɛɔɞɑɗɔɚɔɐəɧɡ ɖɗɑɞɚɖ Ɏ ȿȸ ɛɜɔ ɑɑ əɑ-

ɍɗɌɏɚɛɜɔɫɞəɚɘ ɞɑɣɑəɔɔ [6, 7]. Ȼɚ ɘəɑəɔɪ 

ɜɫɐɌ ɌɎɞɚɜɚɎ Ɏɚɓɘɚɒəɚ ɚɍɦɑɐɔəɑəɔɑ Ƚȶ ɔ 

ɉȶ Ɏ ɚɐəɟ ɏɜɟɛɛɟ, ɣɞɚ ɛɚɓɎɚɗɫɑɞ ɐɌɒɑ ɛɜɔ 

əɌɗɔɣɔɔ ɚɐɔəɚɣəɧɡ ɩɛɔɞɑɗɔɚɔɐəɧɡ ɖɗɑɞɚɖ 

ɚɛɜɑɐɑɗɫɞɨ ɉȶ ɞɔɛ ɚɛɟɡɚɗɔ [4, 5]. Ȯ əɌɝɞɚɫ-

ɥɑɑ ɐɗɫ Ɏɜɑɘɫ ɐɗɫ ɜɌɓɏɜɌəɔɣɑəɔɫ ɘɚɜɠɚɗɚ-

ɏɔɣɑɝɖɔɡ  ɎɌɜɔɌəɞɚɎ  ɔ  ɜɌɝɛɜɑɐɑɗɑəɔɫ  ɍɚɗɨ- 
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əɧɡ ɛɚ ɏɜɌɐɌɢɔɔ ɛɜɔəɫɞɌ ɖɗɌɝɝɔɠɔɖɌɢɔɫ 

American  Joint  Committeeon  Cancer(AJCC 

8thEdition), ɝɚɏɗɌɝəɚ ɖɚɞɚɜɚɕ ɛɜɔ əɌɗɔɣɔɔ 

ɍɚɗɑɑ 90% ɎɑɜɑɞɑəɚɎɔɐəɧɡ ɖɗɑɞɚɖ Ɏ ɚɛɟɡɚɗɔ 

ɑɑ ɚɞəɚɝɫɞ ɖ Ȯȶ, ɍɚɗɑɑ 90% ɩɛɔɞɑɗɔɚɔɐəɧɡ ð 

ɖ ɉȶ, ɘɑəɑɑ 90% ɎɑɜɑɞɑəɚɎɔɐəɧɡ ɔ ɍɚɗɑɑ 

10% ɩɛɔɞɑɗɔɚɔɐəɧɡ ð ɖ ɝɘɑɤɌəəɚ ɖɗɑɞɚɣ-

əɧɘ (Ƚȶ) [8].Ȯɚɓɘɚɒəɚ ɛɜɔɝɟɞɝɞɎɔɑ Ɏ ȿȸ 

əɑɖɜɚɞɔɣɑɝɖɔɡ ɖɗɑɞɚɖ, ɣɞɚ ɫɎɗɫɑɞɝɫ ɚɐəɔɘ ɔɓ 

ɐɚɛɚɗəɔɞɑɗɨəɧɡ əɑɍɗɌɏɚɛɜɔɫɞəɧɡ ɠɌɖɞɚɜɚɎ 

[9].  

Ȯ ɞɚ ɒɑ Ɏɜɑɘɫ ɘɚɜɠɚɗɚɏɔɣɑɝɖɌɫ Ɏɑɜɔ-

ɠɔɖɌɢɔɫ ɐɔɌɏəɚɓɌ ɔ ɚɛɜɑɐɑɗɑəɔɑ ɖɗɑɞɚɣəɚɏɚ 

ɎɌɜɔɌəɞɌ ɚɛɟɡɚɗɔ Ɏɚɓɘɚɒəɚ ɛɚɝɗɑ ɟɐɌɗɑəɔɫ 

ɏɗɌɓɌ ɔ Ɏ ɜɑɐɖɔɡ ɝɗɟɣɌɫɡ ð ɛɚɝɗɑ ɛɜɚɎɑɐɑəɔɫ 

ɞɚəɖɚɔɏɚɗɨəɚɕ ɌɝɛɔɜɌɢɔɚəəɚɕ ɍɔɚɛɝɔɔ. 

ȿɣɔɞɧɎɌɫ ɞɚɞ ɠɌɖɞ, ɣɞɚ ɗɑɣɑəɔɑ ȿȸ ɛɜɚɎɚ-

ɐɔɞɝɫ ɛɜɑɔɘɟɥɑɝɞɎɑəəɚ ɚɜɏɌəɚɝɚɡɜɌəɫɪ-

ɥɔɘɔ ɘɑɞɚɐɌɘɔ ɍɑɓ ɛɜɑɐɎɌɜɔɞɑɗɨəɚɕ ɍɔɚɛ-

ɝɔɔ, ɞɚ ɝɞɌəɚɎɔɞɝɫ ɌɖɞɟɌɗɨəɧɘ ɛɚɔɝɖ ɛɜɔ-

ɓəɌɖɚɎ, Ɍɝɝɚɢɔɔɜɟɪɥɔɡɝɫ ɝ ɘɚɜɠɚɗɚɏɔɣɑ-

ɝɖɔɘ ɎɌɜɔɌəɞɌɘɔ ɚɛɟɡɚɗɔ. 

ɂɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. 

ȬəɌɗɔɓ ɚɝɚɍɑəəɚɝɞɑɕ ɖɗɔəɔɣɑɝɖɚɕ ɖɌɜ-

ɞɔəɧ, ɩɡɚɝɞɜɟɖɞɟɜɧ ɔ ɏɑɘɚɐɔəɌɘɔɣɑɝɖɔɡ ɡɌ-

ɜɌɖɞɑɜɔɝɞɔɖ ɖɜɚɎɚɞɚɖɌ ɟ ɍɚɗɨəɧɡ ɝ ɜɌɓɗɔɣ-

əɧɘɔ ɖɗɑɞɚɣəɧɘɔ ɞɔɛɌɘɔ ɟɎɑɌɗɨəɚɕ ɘɑɗɌ-

əɚɘɧ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. 

ȼɌɍɚɞɌ ɚɝəɚɎɌəɌ əɌ ɜɑɓɟɗɨɞɌɞɌɡ ɚɍɝɗɑ-

ɐɚɎɌəɔɫ 170 ɍɚɗɨəɧɡ ȿȸ, ɖɚɞɚɜɧɘ ɍɧɗɌ 

ɛɜɚɎɑɐɑəɌ ɩəɟɖɗɑɌɢɔɫ, ɔɓ əɔɡ 106 (62,5%) 

ɒɑəɥɔə ɔ 64 (37,5%) ɘɟɒɣɔə Ɏ ɎɚɓɜɌɝɞɑ ɚɞ 

15 ɐɚ 81 ɗɑɞ (ɝɜɑɐəɔɕ ð 52,9Ñ12,5).Ⱥɛɟɡɚɗɨ  

 

ȼɔɝ. 1 (Fig. 1) 

 

ȼɔɝ. 2 (Fig. 2)  

ȼɔɝ. 1.    ɀɚɞɚɏɜɌɠɔɫ. 

ȸɑɗɌəɚɘɌ ɡɚɜɔɚɔɐɑɔ. 

Fig. 1.   Photo.  

Choroidal melanoma.  

ȼɔɝ. 2.     ȸɔɖɜɚɛɜɑɛɌɜɌɞ. 

ɉɛɔɞɑɗɔɚɔɐəɚɖɗɑɞɚɣəɌɫ ɟɎɑɌɗɨəɌɫ ɘɑɗɌəɚɘɌ.   

Fig. 2.  Microsection.  

Ephitheliod cell type uveal mela noma.    

 

ȼɔɝ. 3 Ɍ (Fig. 3 Ɍ) 

 

ȼɔɝ. 3 ɍ (Fig. 3 b) 

ȼɔɝ. 3.      ȸɔɖɜɚɛɜɑɛɌɜɌɞ. 

Ɍ - ȮɑɜɑɞɑəɚɖɗɑɞɚɣəɌɫ ɟɎɑɌɗɨəɌɫ ɘɑɗɌəɚɘɌ, ɞɔɛ Ȭ. ɍ - ȮɑɜɑɞɑəɚɖɗɑɞɚɣəɌɫ ɟɎɑɌɗɨəɌɫ ɘɑɗɌəɚɘɌ, ɞɔɛ Ȯ. 

Fig. 3.   Microsection.  

Ɍ - spindle cell uveal melanoma, type A.  b - spind le cell uveal melanoma, type B.    
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ɗɚɖɌɗɔɓɚɎɌɗɌɝɨ Ɏ ɗɑɎɚɘ ɏɗɌɓɟ ɟ 84 (49,4%) ɔ Ɏ 

ɛɜɌɎɚɘ ð ɟ 86 (50,6%) ɛɌɢɔɑəɞɚɎ.  

Ȼɜɔ ɛɜɚɎɑɐɑəɔɔ Ɏɔɓɚɘɑɞɜɔɔ ɘɌɖɝɔ-

ɘɌɗɨəɚ ɖɚɜɜɔɏɔɜɚɎɌəəɌɫ ɚɝɞɜɚɞɌ ɓɜɑəɔɫ ɛɚ-

ɜɌɒɑəəɚɏɚ ɏɗɌɓɌ ɝɚɝɞɌɎɔɗɌ ɚɞ əɑɛɜɌɎɔɗɨəɚɕ 

ɛɜɚɑɖɢɔɔ ɝɎɑɞɌ ɐɚ 1,0. Ȼɜɔ ɩɞɚɘ Ɏ ɍɚɗɨɤɔə-

ɝɞɎɑ ɝɗɟɣɌɑɎ (68,2%) ɚɝɞɜɚɞɌ ɓɜɑəɔɫ ɝɚɝɞɌɎɔ-

ɗɌ ɐɚ 0,3, Ɍ ɟ 31,8% ɛɌɢɔɑəɞɚɎ ɚəɌ ɎɌɜɨɔɜɚ-

ɎɌɗɌ ɚɞ 0,35 ɐɚ 1,0.  

Ȯɚ Ɏɝɑɡ ɝɗɟɣɌɫɡ ɛɜɚɎɑɐɑəɚ ɝɞɌəɐɌɜɞəɚɑ 

ɚɠɞɌɗɨɘɚɗɚɏɔɣɑɝɖɚɑ ɚɍɝɗɑɐɚɎɌəɔɑ ɛɚ ɚɍɥɑ-

ɛɜɔəɫɞɚɕ ɘɑɞɚɐɔɖɑ. Ȼɜɔ ɛɜɚɎɑɐɑəɔɔ Ɏɧɝɚ-

ɖɚɜɌɓɜɑɤɌɪɥɑɏɚ ɟɗɨɞɜɌɓɎɟɖɚɎɚɏɚ ɔɝɝɗɑɐɚ-

ɎɌəɔɫ ɛɜɔɘɑəɫɗɔ ɘəɚɏɚɠɟəɖɢɔɚəɌɗɨəɟɪ 

ɟɗɨɞɜɌɓɎɟɖɚɎɟɪ ɝɔɝɞɑɘɟ VolusonÈ 730Pro 

(GE Healthcare, Germany). ȴɝɛɚɗɨɓɚɎɌɗɔ ɐɌɞ-

ɣɔɖ ɗɔəɑɕəɚɏɚ ɠɚɜɘɌɞɌ ɝ ɢɑəɞɜɌɗɨəɚɕ ɣɌ-

ɝɞɚɞɚɕ ɝɖɌəɔɜɚɎɌəɔɫ 10-16 ȸȯɢ. ȿȳ-

ɔɝɝɗɑɐɚɎɌəɔɑ ɎɖɗɪɣɌɗɚ ɚɛɜɑɐɑɗɑəɔɑ ɜɌɓɘɑ-

ɜɚɎ ɚɛɟɡɚɗɔ, ɑɑ ɗɚɖɌɗɔɓɌɢɔɪ, ɝɚɝɞɚɫəɔɑ ɚɍɚ-

ɗɚɣɑɖ ɏɗɌɓɌ, ɠɚɜɘɟ, ɚɛɜɑɐɑɗɑəɔɑ ɐɑəɝɔɞɚ-

ɘɑɞɜɔɣɑɝɖɔɡ ɡɌɜɌɖɞɑɜɔɝɞɔɖ, Ɍ ɞɌɖɒɑ ɚɢɑəɖɟ 

ɝɚɝɞɚɫəɔɫ ɎɌɝɖɟɗɫɜɔɓɌɢɔɔɔ ɐɚɛɛɗɑɜɚɎɝɖɔɡ 

ɡɌɜɌɖɞɑɜɔɝɞɔɖ ɖɜɚɎɚɞɚɖɌ Ɏ ɝɚɍɝɞɎɑəəɧɡ ɝɚ-

ɝɟɐɌɡ ɚɛɟɡɚɗɔ. Ȱɑəɝɔɞɚɘɑɞɜɔɣɑɝɖɔɑ ɡɌɜɌɖ-

ɞɑɜɔɝɞɔɖɔ ɚɛɜɑɐɑɗɫɗɔ Ɏ ɞɜɑɡ ɟɣɌɝɞɖɌɡ ɚɛɟɡɚ-

ɗɔ: ɟ ɚɝəɚɎɌəɔɫ, Ɏ ɢɑəɞɜɌɗɨəɚɕ ɣɌɝɞɔ ɔ ɍɗɔ-

ɒɑ ɖ ɑɑ Ɏɑɜɡɟɤɖɑ ɔ ɖɚɐɔɜɚɎɌɗɔ ɖɌɖ A1,A2, 

A3, ɝɚɚɞɎɑɞɝɞɎɑəəɚ ɔ Aɝɜ (ɟɝɜɑɐəɑəəɧɑ ɓəɌ-

ɣɑəɔɫ ɛɚɝɗɑɐɚɎɌɞɑɗɨəɧɡ ɔɓɘɑɜɑəɔɕ).Ȼɚ ɝɞɑ-

ɛɑəɔ ɎɧɜɌɒɑəəɚɝɞɔ ɎɌɝɖɟɗɫɜɔɓɌɢɔɔ ɚɛɟɡɚɗɔ 

Ɏɧɐɑɗɑəɧ ɏɔɛɚɎɌɝɖɟɗɫɜəɧɑ (Ɏ ɛɜɚɑɖɢɔɔ ɚɛɟ-

ɡɚɗɔ ɚɛɜɑɐɑɗɫɗɔ ɑɐɔəɔɣəɧɑ ɢɎɑɞɚɎɧɑ ɖɌɜɞɚ-

ɏɜɌɘɘɧ ɛɚɞɚɖɚɎ) ɔ ɏɔɛɑɜɎɌɝɖɟɗɫɜəɧɑ (Ɏ ɛɜɚ-

ɑɖɢɔɔ ɚɛɟɡɚɗɔ ɚɛɜɑɐɑɗɫɗɔ ɘəɚɒɑɝɞɎɑəəɧɑ 

ɢɎɑɞɚɎɧɑ ɖɌɜɞɚɏɜɌɘɘɧ ɛɚɞɚɖɚɎ). 

ȻɚɖɌɓɌəɔɫɘɔ ɐɗɫ ɩəɟɖɗɑɌɢɔɔ ɫɎɔɗɔɝɨ: 

ɍɚɗɨɤɔɑ ɜɌɓɘɑɜɧ ɚɛɟɡɚɗɔ, ɗɚɖɌɗɔɓɌɢɔɫ (ɜɌɝ-

ɛɜɚɝɞɜɌəɑəɔɑ ɚɛɟɡɚɗɔ əɌ ɓɚəɟ Ȱȳȹ, Ɍəɟɗɫɜ-

əɧɕ ɜɚɝɞ Ɏɚɖɜɟɏ Ȱȳȹ, Ɏɐɚɗɨ ɟɏɗɌ ɛɑɜɑɐəɑɕ 

ɖɌɘɑɜɧ), əɌɗɔɣɔɑ ɩɖɝɞɜɌɍɟɗɨɍɌɜəɚɏɚ ɜɚɝɞɌ 

(ɉȭȼ) ɚɛɟɡɚɗɔ, əɌɗɔɣɔɑ ɏɑɘɚɠɞɌɗɨɘɌ, Ɏɞɚ-

ɜɔɣəɌɫ ɏɗɌɟɖɚɘɌ, ɚɞɖɌɓ ɍɚɗɨəɚɏɚ ɚɞ ɚɜɏɌəɚ-

ɝɚɡɜɌəɫɪɥɑɏɚ ɗɑɣɑəɔɫ. 

ȼɌɝɛɜɑɐɑɗɑəɔɑ ɛɌɢɔɑəɞɚɎ əɌ ɏɜɟɛɛɧ 

ɛɜɚɎɚɐɔɗɔ ɝ ɟɣɑɞɚɘ ɐɌəəɧɡ ɛɌɞɚɏɔɝɞɚɗɚɏɔ-

ɣɑɝɖɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ: ɏɜɟɛɛɌ I (Grade  I) ð 78 

ɛɌɢɔɑəɞɚɎ (45,9%) ɝ Ȯȶ ȿȸ, ɏɜɟɛɛɌ II (Grade  

II) ð55 ɛɌɢɔɑəɞɚɎ (32,3%) ɝɚ Ƚȶ ȿȸ, ɏɜɟɛɛɌ III 

(Grade  III) ð37 ɍɚɗɨəɧɡ (21,8%) ɝ ɉȶ ȿȸ. 

Ȯɚ Ɏɝɑɡ ɔɝɝɗɑɐɟɑɘɧɡ ɝɗɟɣɌɫɡ Ɏ ɐɚɚɛɑ-

ɜɌɢɔɚəəɚɘ ɛɑɜɔɚɐɑ ɛɜɚɎɑɐɑəɚ ɚɍɝɗɑɐɚɎɌəɔɑ 

ɍɚɗɨəɧɡ ɟ ɚəɖɚɗɚɏɌ ɐɗɫ ɔɝɖɗɪɣɑəɔɫ ɐɔɝɝɑ-

ɘɔəɌɢɔɔ ɚɛɟɡɚɗɑɎɚɏɚ ɛɜɚɢɑɝɝɌ. Ȯ ɔɝɝɗɑɐɚɎɌ-

əɔɑ Ɏɖɗɪɣɑəɧ ɞɚɗɨɖɚ ɍɚɗɨəɧɑ ɝɚ ɝɞɌɐɔɫɘɔ 

T1-4N0M0. ȻɌɞɚɏɔɝɞɚɗɚɏɔɣɑɝɖɚɑ ɔɝɝɗɑɐɚɎɌ-

əɔɑ Ɏ ɚɞɐɑɗɑ ɛɌɞɚɗɚɏɔɣɑɝɖɚɕ ɌəɌɞɚɘɔɔ ɔ ɏɔ-

ɝɞɚɗɚɏɔɔ ɀȯȭȿ çȹȸȴɂ ȯȭ ɔɘ. ȯɑɗɨɘɏɚɗɨɢɌè 

ȸɔəɓɐɜɌɎɌ ȼɚɝɝɔɔ ɝ ɎɑɜɔɠɔɖɌɢɔɑɕ ȿȸ ɛɜɚ-

Ɏɑɐɑəɚ Ɏɚ Ɏɝɑɡ ɝɗɟɣɌɫɡ (n=170).  

Ȯ 17,6% ɝɗɟɣɌɑɎ (n=30) ɛɜɚɎɑɐɑəɚ ɘɚ-

ɗɑɖɟɗɫɜəɚ-ɏɑəɑɞɔɣɑɝɖɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɞɖɌəɔ 

ɚɛɟɡɚɗɔ, ɎɖɗɪɣɌɎɤɑɑ ɚɛɜɑɐɑɗɑəɔɑ ɛɚɗəɚɕ ɔ 

ɣɌɝɞɔɣəɚɕ ɘɚəɚɝɚɘɔɔ ɡɜɚɘɚɝɚɘɧ 3, ɐɑɗɑɢɔɔ 

Ɏɝɑɏɚ ɖɚɜɚɞɖɚɏɚ ɛɗɑɣɌ ɡɜɚɘɚɝɚɘ 1 ɔ 8, ɘɑɞɔ-

ɗɔɜɚɎɌəɔɫ ɏɑəɚɎ RASSF1A ɔ SEMA3B, ɎɗɌɍɚ-

ɜɌɞɚɜɔɔ ɘɚɗɑɖɟɗɫɜəɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɔ ɏɑəɚɘ-

əɚɕ ɐɌɖɞɔɗɚɝɖɚɛɔɔ ȹȴȴ ȯɑəɑɞɔɖɔ ɔ ɝɑɗɑɖ-

ɢɔɔ ɛɜɚɘɧɤɗɑəəɧɡ ɘɔɖɜɚɚɜɏɌəɔɓɘɚɎ (ɓɌɎ. 

ɗɌɍɚɜɌɞɚɜɔɑɕ ð ɐ.ɍ.ə., ɛɜɚɠ. ȹɚɝɔɖɚɎ Ȯ.Ȯ.).  

ȽɞɌɞɔɝɞɔɣɑɝɖɔɕ ɌəɌɗɔɓ ɛɜɚɎɑɐɑə ɝ 

ɛɜɔɘɑəɑəɔɑɘ ɛɜɚɏɜɌɘɘ Microsoft Excel ɔ 

SPSS Statistics 23.0. ȻɜɚɎɚɐɔɗɔ ɜɌɝɣɑɞ ɘɔ-

əɔɘɌɗɨəɧɡ, ɘɌɖɝɔɘɌɗɨəɧɡ ɔ ɝɜɑɐəɔɡ ɓəɌɣɑ-

əɔɕ, ɝɞɌəɐɌɜɞəɚɏɚ ɚɞɖɗɚəɑəɔɫ ɚɞ ɝɜɑɐəɑɏɚ, 

ɘɑɐɔɌəɧ, 25-ɏɚ ɔ 75-ɏɚ ɛɜɚɢɑəɞɔɗɑɕ, ɖɚɩɠ-

ɠɔɢɔɑəɞɌ ɖɚɜɜɑɗɫɢɔɔ ȻɔɜɝɚəɌ, t-ɖɜɔɞɑɜɔɫ 

ȽɞɨɪɐɑəɞɌ, ɖɜɔɞɑɜɔɫ ȮɔɗɖɚɖɝɚəɌ ɔ ɑɏɚ ɓəɌ-

ɣɔɘɚɝɞɔ (Z, p), ɖɜɔɞɑɜɔɫ ȸɌəəɌ-ȿɔɞəɔ. Ȱɗɫ 

ɝɜɌɎəɔɞɑɗɨəɚɏɚ ɌəɌɗɔɓɌ əɑɓɌɎɔɝɔɘɧɡ ɛɑɜɑ-

ɘɑəəɧɡ Ɏ ɍɚɗɑɑ ɣɑɘ ɐɎɟɡ ɎɧɍɚɜɖɌɡ ɛɜɔɘɑəɑə 

ɐɔɝɛɑɜɝɔɚəəɧɕ ɌəɌɗɔɓ (ANalysisOfVariance, 

ANOVA) ɔ ɞɑɝɞ ȶɜɟɝɖɌɗɌ-ȿɚɗɗɔɝɌ (Ȗ2). Ȱɗɫ 

ɚɛɜɑɐɑɗɑəɔɫ ɜɌɓɗɔɣɔɕ ɘɑɒɐɟ ɞɜɑɘɫ ɔ ɍɚɗɑɑ 

ɓɌɎɔɝɔɘɧɘɔ ɎɧɍɚɜɖɌɘɔ ɛɜɔɘɑəɑə ɖɜɔɞɑɜɔɕ 

ɀɜɔɐɘɌəɌ.  

ȼɑɓɟɗɨɞɌɞɧ. 

ȹɌ ɜɔɝɟəɖɑ 4 ɛɜɔɎɑɐɑəɧ ɘɑɞɜɔɣɑɝɖɔɑ 

ɡɌɜɌɖɞɑɜɔɝɞɔɖɔ ȿȸ ɛɜɔ ɜɌɓɗɔɣəɧɡ ɖɗɑɞɚɣ-

əɧɡ ɞɔɛɌɡ, ɔɓ ɖɚɞɚɜɚɏɚ ɝɗɑɐɟɑɞ, ɣɞɚ ɞɚɗɥɔəɌ 

ɔ ɐɔɌɘɑɞɜ ɚɝəɚɎɌəɔɫ ɚɛɟɡɚɗɔ Ɏ ɞɜɑɡ ɔɝɝɗɑ-

ɐɟɑɘɧɡ   ɏɜɟɛɛɌɡ   ɓəɌɣɔɘɚ   əɑ   ɜɌɓɗɔɣɌɗɔɝɨ  

 

ȼɔɝ. 4 (Fig. 4) 

ȼɔɝ. 4.    ȰɔɌɏɜɌɘɘɌ.  

ȸɑɞɜɔɣɑɝɖɔɑ ɡɌɜɌɖɞɑɜɔɝɞɔɖɔ ɚɛɟɡɚɗɔ Ɏ ɞɜɑɡ ɔɝ-

ɝɗɑɐɟɑɘɧɡ ɏɜɟɛɛɌɡ.  

Fig. 4.    Diagram.  

Tumor metric characteristics in the three study 

groups.  

http://www.rejr.ru/


 

 

   RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY  

| www.rejr.ru | REJR. 2021; 11 (4):44-52       DOI: 10.21569/2222-7415-2021-11-4-44-52                     39 
 

 

(ɜ>0,05), ɣɞɚ ɛɚɓɎɚɗɔɗɚ əɔɎɑɗɔɜɚɎɌɞɨ ɘɑɞɜɔ-

ɣɑɝɖɔɕ ɠɌɖɞɚɜ ɛɜɔ ɐɌɗɨəɑɕɤɑɘ ɌəɌɗɔɓɑ ɛɚ-

ɗɟɣɑəəɧɡ ɐɌəəɧɡ.   

ȻɌɢɔɑəɞɧ ɒɑəɝɖɚɏɚ ɛɚɗɌ ɣɌɥɑ Ɏɝɞɜɑ-

ɣɌɗɔɝɨ Ɏɚ Ɏɝɑɡ ɞɜɑɡ ɔɝɝɗɑɐɟɑɘɧɡ ɏɜɟɛɛɌɡ 

(Ȗ2=10,381, p0̓,001).  

Ȯ ɍɚɗɨɤɔəɝɞɎɑ ɝɗɟɣɌɑɎ ɚɞɘɑɣɌɗɔ ɛɔɏ-

ɘɑəɞɔɜɚɎɌəəɧɑ ɚɛɟɡɚɗɔ (86,8%) ɛɚ ɝɜɌɎəɑ-

əɔɪ ɝ ɍɑɝɛɔɏɘɑəɞəɧɘɔ (13,2%). ȯɑɘɚɠɞɌɗɨɘ, 

ɖɌɖ ɚɝɗɚɒəɑəɔɑ ɞɑɣɑəɔɫ ɚɛɟɡɚɗɑɎɚɏɚ ɛɜɚɢɑɝ-

ɝɌ, əɌɔɍɚɗɑɑ ɣɌɝɞɚ ɚɞɘɑɣɌɗɔ ɛɜɔ ɉȶ ɞɔɛɑ 

ɚɛɟɡɚɗɔ (ɟ 1/3 ɍɚɗɨəɧɡ). Ȯɚ Ɏɝɑɡ ɏɜɟɛɛɌɡ ɚɞ-

ɘɑɣɑəɌ ɝɡɚɒɌɫ ɣɌɝɞɚɞɌ ɢɔɗɔɚɡɚɜɔɚɔɐɌɗɨ-

əɚɕɔ ɡɚɜɔɚɔɐɌɗɨəɚɕ ɗɚɖɌɗɔɓɌɢɔɔ ɚɛɟɡɚɗɔ. 

Ⱥɐɔə ɔɓ əɌɔɍɚɗɑɑ əɑɍɗɌɏɚɛɜɔɫɞəɧɡ ɛɜɚɏəɚ-

ɝɞɔɣɑɝɖɔɡ ɠɌɖɞɚɜɚɎ, ɉȭȼ ȿȸ, Ɏ ɐɎɌ ɜɌɓɌ ɣɌ-

ɥɑ ɚɛɜɑɐɑɗɫɗɔ ɛɜɔ Ƚȶ ɔ ɉȶ (23,6% ɔ 29,7% 

ɝɚɚɞɎɑɞɝɞɎɑəəɚ) ɞɔɛɌɡ ɚɛɟɡɚɗɔ. Ȼɜɔ Ȯȶ ɞɔɛɑ 

ɚɛɟɡɚɗɔ ɑɏɚ ɣɌɝɞɚɞɌ ɝɚɝɞɌɎɔɗɌ Ɏɝɑɏɚ 11,5%.  

ȻɜɚɎɑɐɑəɔɑ ɐɎɟɘɑɜəɚɕ ɝɑɜɚɤɖɌɗɨəɚɕ 

ɩɡɚɏɜɌɠɔɔ (Ȯ-ɘɑɞɚɐ) ɛɚɓɎɚɗɔɗɚ Ɏɧɐɑɗɔɞɨ 

ɏɜɔɍɚɎɔɐəɧɑ (44,1%), ɖɟɛɚɗɚɚɍɜɌɓəɧɑ 

(33,5%), ɤɌɜɚɚɍɜɌɓəɧɑ (10,6%) ɔ əɑɛɜɌɎɔɗɨ-

əɚɕ ɠɚɜɘɧ (14,1%) ɚɛɟɡɚɗɔ (ɜɔɝ. 5, 

6).ȶɟɛɚɗɚɚɍɜɌɓəɟɪ ɠɚɜɘɟ ɚɞɘɑɣɌɗɔ ɣɌɥɑ ɟ 

ɍɚɗɨəɧɡ ɝ Ȯȶ ɞɔɛɚɘ ɚɛɟɡɚɗɔ, Ɍ ɏɜɔɍɚɎɔɐəɟɪ 

ɔ əɑɛɜɌɎɔɗɨəɟɪ ð ɛɜɔ ɉȶ ɔ Ƚȶ ɖɗɑɞɚɣəɚɘ 

ɞɔɛɑ ȿȸ (Ȗ2=11,679, p=0,004).  

Ȼɜɔ ɌəɌɗɔɓɑ Ɍɖɟɝɞɔɣɑɝɖɚɕ ɛɗɚɞəɚɝɞɔ 

ɚɛɟɡɚɗɔ əɌ ɚɝəɚɎɑ ɐɑəɝɔɞɚɘɑɞɜɔɣɑɝɖɔɡ ɛɚ-

ɖɌɓɌɞɑɗɑɕ (ɟɝɗ.ɑɐ.) ɛɚɗɟɣɑəɧ ɓəɌɣɔɘɧɑ ɜɌɓ-

ɗɔɣɔɫ ɐɗɫ ɞɜɑɡ ɏɜɟɛɛ (ɞɌɍɗ.ʈ1). ȻɜɚɎɚɐɔɗɔ 

ɌəɌɗɔɓ ɝɑɜɚɤɖɌɗɨəɧɡ ɏɔɝɞɚɏɜɌɘɘ Ɏ ɜɌɓɗɔɣ-

əɧɡ ɟɣɌɝɞɖɌɡ ɚɛɟɡɚɗɔ (Ȭ1 ð ɚɝəɚɎɌəɔɑ, Ȭ2 ð 

ɝɑɜɑɐɔəɌ ɔ Ȭ3 ð ɎɑɜɡɟɤɖɌ ɚɛɟɡɚɗɔ, Ɍ ɞɌɖɒɑ 

Ȭɝɜ ð ɝɜɑɐəɔɑ ɓəɌɣɑəɔɫ Ȭ1éȬ3).  

Ȯ ɌəɌɗɔɓɑ ɔɝɛɚɗɨɓɚɎɌə Ɍɛɚɝɞɑɜɔɚɜəɧɕ 

ɖɜɔɞɑɜɔɕ ɛɌɜəɧɡ ɝɜɌɎəɑəɔɕ (Post Hoc) (ɖɜɔ-

ɞɑɜɔɕ ȭɚəɠɑɜɜɚəɔ) ɝ ɢɑɗɨɪ ɚɛɜɑɐɑɗɑəɔɫ ɛɌɜ 

Ɏɧɍɚɜɚɖ, ɜɌɓɗɔɣɌɪɥɔɡɝɫ ɝɜɑɐəɔɘɔ ɓəɌɣɑ-

əɔɫɘɔ ɛɚɖɌɓɌɞɑɗɑɕ. Ȱɗɫ A1 ɝɞɌɞɔɝɞɔɣɑɝɖɔ 

ɓəɌɣɔɘɧɑ  ɜɌɓɗɔɣɔɫ  ɎɧɫɎɗɑəɧ  ɘɑɒɐɟ  I ɔ II  

 

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.      ɉɡɚɏɜɌɠɔɫ, Ȯ-ɜɑɒɔɘ.  

ɀɚɜɘɧ ȿȸ: Ɍ ð ɖɟɛɚɗɚɚɍɜɌɓəɌɫ, ɍ ð ɏɜɔɍɚɎɔɐəɌɫ, Ɏ ð ɤɌɜɚɚɍɜɌɓəɌɫ, ɏð əɑɛɜɌɎɔɗɨəɌɫ.  

Fig. 5.   Echography, Ȯ-mode.  

Forms of the UM: a ð dome -shaped, b ð mushroom -shaped, c ð spherical, d ð irregular.  
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ɏɜɟɛɛɌɘɔ (17,390,p=0,019), I ɔ III ɏɜɟɛɛɌɘɔ 

(12,798, p=0,048); ɐɗɫ A2  ð ɘɑɒɐɟ ɏɜɟɛɛɌɘɔ I 

ɔ II (26,101, p=0,003); ɐɗɫ Aɝɜ  ð ɘɑɒɐɟ I ɔ II 

ɏɜɟɛɛɌɘɔ (17,459, p=0,031). ȻɚɖɌɓɌəɌ ɎɓɌɔ-

ɘɚɝɎɫɓɨ ɘɑɒɐɟ ɝɞɑɛɑəɨɪ ɓɗɚɖɌɣɑɝɞɎɑəəɚɝɞɔ 

ɚɛɟɡɚɗɔ, ɔɝɡɚɐɫ ɔɓ ɑɑ ɖɗɑɞɚɣəɚɏɚ ɞɔɛɌ, ɔ 

ɐɑəɝɔɞɚɘɑɞɜɔɣɑɝɖɔɘɔ ɛɚɖɌɓɌɞɑɗɫɘɔ (ɐɗɫ Ȯȶ 

ɚɛɟɡɚɗɑɕ ɡɌɜɌɖɞɑɜəɧ əɌɔɍɚɗɑɑ əɔɓɖɔɑ, Ɍ ɐɗɫ 

ɉȶ ð əɌɔɍɚɗɑɑ Ɏɧɝɚɖɔɑ ɐɑəɝɔɞɚɘɑɞɜɔɣɑɝɖɔɑ 

ɛɚɖɌɓɌɞɑɗɔ) (ɞɌɍɗ. ʈ1). Ȼɜɔ ɝɜɌɎəɑəɔɔ ɉȶ ɔ 

Ƚȶ ɚɛɟɡɚɗɑɕ ɓəɌɣɔɘɧɡ ɜɌɓɗɔɣɔɕ Ɏ ɐɑəɝɔɞɚ-

ɘɑɞɜɔɣɑɝɖɔɡ ɛɚɖɌɓɌɞɑɗɫɡ əɑ ɎɧɫɎɗɑəɚ 

(p>0,05).  

Ȯ ɜɑɒɔɘɑ ɝɛɑɖɞɜɌɗɨəɚɏɚ ɐɚɛɛɗɑɜɚɎɝɖɚ-

ɏɚ ɌəɌɗɔɓɌ ɛɜɚɎɚɐɔɗɔ ɚɢɑəɖɟ ɖɚɗɔɣɑɝɞɎɑə-

əɧɡ ɛɚɖɌɓɌɞɑɗɑɕ ɖɜɚɎɚɞɚɖɌ Ɏ ɝɚɍɝɞɎɑəəɧɡ 

ɝɚɝɟɐɌɡ, Ɍ ɝɞɑɛɑəɨ ɎɌɝɖɟɗɫɜɔɓɌɢɔɔ ɚɛɟɡɚɗɔ 

(ɖɌɣɑɝɞɎɑəəɧɑ ɛɚɖɌɓɌɞɑɗɔ) ɚɢɑəɔɎɌɗɔ ɛɚ 

ɛɗɚɞəɚɝɞɔ ɜɌɝɛɜɑɐɑɗɑəɔɫ ɢɎɑɞɚɎɧɡ ɖɌɜɞɚ-

ɏɜɌɘɘ ɛɚɞɚɖɚɎ Ɏ ɛɜɚɑɖɢɔɔ ɚɛɟɡɚɗɔ Ɏ ɜɑɒɔɘɑ 

ɂȰȶ. Ȯ ɍɚɗɨɤɔəɝɞɎɑ ɔɝɝɗɑɐɟɑɘɧɡ ɝɗɟɣɌɑɎ 

ɛɚɖɌɓɌə ɏɔɛɑɜɎɌɝɖɟɗɫɜəɧɕ ɞɔɛ (n=94, 55,3%) 

(ɜɔɝ.7). Ȼɜɔ Ƚȶ ɔ ɉȶ ɞɔɛɌɡ ɚɛɟɡɚɗɔ ɣɌɥɑ 

ɚɛɜɑɐɑɗɫɗɔ ɏɔɛɑɜɎɌɝɖɟɗɫɜəɧɕ ɞɔɛ (55,5% ɔ 

67,6% ɝɚɚɞɎɑɞɝɞɎɑəəɚ), Ɍ ɛɜɔ Ȯȶ ð ɏɔɛɚɎɌɝ-

ɖɟɗɫɜəɧɕ ɞɔɛ (51,3%) (Ȗ2=4,571, p=0,032), 

ɣɞɚ ɘɚɒɑɞ ɝɎɔɐɑɞɑɗɨɝɞɎɚɎɌɞɨ ɚ ɍɚɗɑɑ ɌɖɞɔɎ-

əɚɘ ɜɚɝɞɑ ȿȸ əɑɍɗɌɏɚɛɜɔɫɞəɧɡ ɖɗɑɞɚɣəɧɡ 

ɞɔɛɚɎ.  

Ȼɜɔ ɌəɌɗɔɓɑ ɐɚɛɛɗɑɜɚɎɝɖɔɡ ɡɌɜɌɖɞɑɜɔ-

ɝɞɔɖ ɖɜɚɎɚɞɚɖɌ Ɏ ɝɚɍɝɞɎɑəəɧɡ ɝɚɝɟɐɌɡ ȿȸ 

ɛɚɖɌɓɌəɧ ɍɚɗɑɑ Ɏɧɝɚɖɔɑ ɝɖɚɜɚɝɞəɧɑ ɡɌɜɌɖ-

ɞɑɜɔɝɞɔɖɔ ɗɔəɑɕəɚɏɚ ɖɜɚɎɚɞɚɖɌ (Ved, TAMX) 

ɛɜɔ Ƚȶ ɔ ɉȶ ȿȸ ɛɚ ɝɜɌɎəɑəɔɪ ɝ Ȯȶ(ɞɌɍɗ. 

ʈ2, ʈ3). ȰɌəəɧɕ ɠɌɖɞ ɘɚɒɑɞ ɝɎɔɐɑɞɑɗɨ-

ɝɞɎɚɎɌɞɨ ɚ ɍɚɗɑɑ ɎɧɜɌɒɑəəɚɕ ɏɑɘɚɐɔəɌɘɔɖɑ 

Ɏ ɏɔɝɞɚɗɚɏɔɣɑɝɖɔ əɌɔɍɚɗɑɑ əɑɍɗɌɏɚɛɜɔɫɞəɧɡ 

ɞɔɛɌɡ ɚɛɟɡɚɗɔ. Ȯ ɝɚɍɝɞɎɑəəɧɡ ɝɚɝɟɐɌɡ Ƚȶ ɔ 

ɉȶ ɚɛɟɡɚɗɑɕ ɜɌɓɗɔɣɔɕ Ɏ ɐɚɛɛɗɑɜɚɎɝɖɔɡ ɡɌ-

ɜɌɖɞɑɜɔɝɞɔɖɌɡ ɖɜɚɎɚɞɚɖɌ əɑ ɎɧɫɎɗɑəɚ 

(p>0,05), ɣɞɚ ɝɎɔɐɑɞɑɗɨɝɞɎɟɑɞ ɚ ɝɡɚɒɑɕ ɛɜɚ-

ɏəɚɝɞɔɣɑɝɖɚɕ ɓəɌɣɔɘɚɝɞɔ ɐɌəəɧɡ ɠɌɖɞɚɜɚɎ 

ɜɔɝɖɌ. Ȼɚ ɝɜɌɎəɑəɔɪ ɝ Ȯȶ ȿȸ ɛɜɔ ɉȶ ȿȸ 

ɛɚɗɟɣɑəɧ ɍɚɗɑɑ əɔɓɖɔɑ ɓəɌɣɑəɔɫ ɔəɐɑɖɝɚɎ 

ɛɑɜɔɠɑɜɔɣɑɝɖɚɏɚ ɝɚɛɜɚɞɔɎɗɑəɔɫ, ɣɞɚ ɘɚɒɑɞ 

ɍɧɞɨ ɌɝɝɚɢɔɔɜɚɎɌəɚ ɝ ɔɡ əɔɓɖɚɕ ɐɔɠɠɑɜɑə-

ɢɔɜɚɎɖɚɕ. 

Ȼɚɗəɟɪ ɔɗɔ ɣɌɝɞɔɣəɟɪ ɘɚəɚɝɚɘɔɪ 

ɡɜɚɘɚɝɚɘɧ 3 ɟɐɌɗɚɝɨ ɎɧɫɎɔɞɨ ɟ 25 (83,3%) 

ɍɚɗɨəɧɡ ɔɓ 30, ɖɚɞɚɜɧɘ ɛɜɚɎɚɐɔɗɔ ɘɚɗɑɖɟ-

ɗɫɜəɚ-ɏɑəɑɞɔɣɑɝɖɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ. ȿ ɍɚɗɨəɧɡ 

ɝ ɛɚɗəɚɕ ɘɚəɚɝɚɘɔɑɕ ɡɜɚɘɚɝɚɘɧ 3 ɐɚɝɞɚɎɑɜ-

əɚ ɣɌɥɑ ɚɞɘɑɣɌɗɔ ɏɑɘɚɠɞɌɗɨɘ ɔ ɛɔɏɘɑəɞɔ-

ɜɚɎɌəəɧɑ   ɠɚɜɘɧ    ɚɛɟɡɚɗɔ,   Ɍ   ɞɌɖɒɑ    ɑɑ  

 

ȼɔɝ. 6 (Fig. 6) 

ȼɔɝ. 6.    ȰɔɌɏɜɌɘɘɌ.  

ɃɌɝɞɚɞɌ ɩɡɚɏɜɌɠɔɣɑɝɖɔɡ ɠɚɜɘ ɚɛɟɡɚɗɔ Ɏ ɓɌɎɔɝɔ-

ɘɚɝɞɔ ɚɞ ɑɑ ɘɚɜɠɚɗɚɏɔɣɑɝɖɚɏɚ ɞɔɛɌ. 

Fig. 6.    Diagram.  

Frequency of echographic forms of the tumor de-

pending on its morphological type.  

ȾɌɍɗɔɢɌ ʈ1.  Ȱɑəɝɔɞɚɘɑɞɜɔɣɑɝɖɔɕ ɌəɌɗɔɓ ɩɡɚɝɞɜɟɖɞɟɜɧ ɚɛɟɡɚɗɔ ɛɜɔ ɜɌɓɗɔɣ-

əɧɡ ɖɗɑɞɚɣəɧɡ ɞɔɛɌɡ. 

ʄʦʨʬʦʣʦʛʠʯʝʩʢʠʡ ʪʠʧ 

ʋʄ 

ɸ1(ʫʩʣ.ʝʜ.) 

ʦʩʥʦʚʘʥʠʝ 

ɸ2(ʫʩʣ.ʝʜ.) 

ʩʝʨʝʜʠʥʘ 

ɸ3(ʫʩʣ.ʝʜ.) 

ʚʝʨʭʫʰʢʘ 
ɸʩʨ(ʫʩʣ.ʝʜ.) 

ɺʂ (n=78) 
54,6Ñ24,3 

(8 ï 110) 

64,21Ñ28,9 

(16 ï 129) 

92,20Ñ35,0 

(23 ï 189) 

69,9Ñ25,8 

(17,1 ï 130) 

ʕʂ (n=37) 
71,89Ñ29,8 

(30 ï 154) 

90,31Ñ35,2 

(39ï 170) 

102,20Ñ33,0 

(40 ï 161) 

88,0Ñ29,2 

(40 ï 159,2) 

ʉʂ (n=55) 
66,97Ñ25,8 

(19-131) 

75,0Ñ27,4 

(20-131) 

98,9Ñ36,8 

(18-169) 

79,8Ñ25,9 

(35,9-133,4) 

ʂʨʠʪʝʨʠʡ ʂʨʫʩʢʘʣʘ 

ʋʦʣʣʠʩʘ ɢ2 

p-ʟʥʘʯʠʤʦʩʪʴ 

8,649 

p=0,014 

10,420 

p=0,004 

1,952 

p=0,383 

6,509 

p=0,041 

ɼʠʩʧʝʨʩʠʦʥʥʳʡ ʘʥʘʣʠʟ, F, 

p-ʟʥʘʯʠʤʦʩʪʴ 

4,986 

p=0,007 

6,401 

p=0,003 

0,887 

p=0,419 

4,069 

p=0,019 
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ɩɖɝɞɜɌɍɟɗɨɍɌɜəɧɕ ɜɚɝɞ (p<0,05). Ȼɚɘɔɘɚɩɞɚ-

ɏɚɎɧɫɎɗɑəɧ ɌɝɝɚɢɔɌɢɔɔ ɘɑɒɐɟ ɛɚɞɑɜɑɕ ɏɑ-

ɞɑɜɚɓɔɏɚɞəɚɝɞɔ əɌ ɡɜɚɘɚɝɚɘɑ 3 ɔ ɏɔɛɑɜɎɌɝ-

ɖɟɗɫɜəɧɘ ɞɔɛɚɘ ɚɛɟɡɚɗɔ, Ɍ ɞɌɖɒɑ Ƚȶ ɔ ɉȶ 

ɎɌɜɔɌəɞɌɘɔ, ɚɐəɌɖɚ ɜɌɓɗɔɣɔɫ əɑ ɍɧɗɔ ɝɞɌ-

ɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɧɘɔ (p>0,05), ɣɞɚ ɘɚɒɑɞ 

ɍɧɞɨ ɝɎɫɓɌəɚ ɝ ɚɞəɚɝɔɞɑɗɨəɚ əɑɍɚɗɨɤɚɕ Ɏɧ-

ɍɚɜɖɚɕ ɛɌɢɔɑəɞɚɎ (n=30). ȿ ɍɚɗɨəɧɡ ɝ ɛɚɗəɚɕ 

ɘɚəɚɝɚɘɔɑɕ ɡɜɚɘɚɝɚɘɧ 3 ɛɚɖɌɓɌəɧ əɌɔɍɚɗɑɑ 

Ɏɧɝɚɖɔɑ ɓəɌɣɑəɔɫ ɐɑəɝɔɞɚɘɑɞɜɔɣɑɝɖɔɡ ɡɌ-

ɜɌɖɞɑɜɔɝɞɔɖ ɞɖɌəɔ ɚɛɟɡɚɗɔ ɛɜɔ ɝɜɌɎəɑəɔɔ ɝ 

ɛɌɢɔɑəɞɌɘɔ ɝ ɣɌɝɞɔɣəɚɕ ɘɚəɚɝɚɘɔɑɕ ɔ ɍɑɓ 

ɘɚəɚɝɚɘɔɔ (p=0,034 ɐɗɫ Ȭ1) ɔ ɍɚɗɑɑ Ɏɧɝɚɖɔɑ 

ɗɔəɑɕəɧɑ ɐɚɛɛɗɑɜɚɎɝɖɔɑ ɡɌɜɌɖɞɑɜɔɝɞɔɖɔ 

ɖɜɚɎɚɞɚɖɌ Ɏ ɝɚɍɝɞɎɑəəɧɡ ɝɚɝɟɐɌɡ ɚɛɟɡɚɗɔ 

(Vps ɔ TAMX, U=9000,p=0,041). 

Ⱥɍɝɟɒɐɑəɔɑ. 

ȮɧɫɎɗɑəɔɑ ɠɌɖɞɚɜɚɎ ɜɔɝɖɌ əɑɍɗɌɏɚ-

ɛɜɔɫɞəɚɏɚ ɞɑɣɑəɔɫ ɟɎɑɌɗɨəɚɕ ɘɑɗɌəɚɘɧ ɝ 

ɛɚɘɚɥɨɪ əɑɔəɎɌɓɔɎəɧɡ ɛɚɐɡɚɐɚɎ Ɏ ɐɚɚɛɑ-

ɜɌɢɔɚəəɚɘ ɛɑɜɔɚɐɑ ɚɝɞɌɑɞɝɫ ɌɖɞɟɌɗɨəɚɕ ɓɌ-

 

ȼɔɝ. 7 (Fig. 7) 

ȼɔɝ. 7.    ȰɔɌɏɜɌɘɘɌ.  

ɃɌɝɞɚɞɌ ɏɔɛɑɜ- ɔ ɏɔɛɚɎɌɝɖɟɗɫɜəɧɡ ȿȸ Ɏ ɓɌɎɔɝɔ-

ɘɚɝɞɔ ɚɞ ɖɗɑɞɚɣəɚɏɚ ɞɔɛɌ ɚɛɟɡɚɗɔ.  

Fig. 7.    Diagram.  

Frequency of hyper - and hypovascular UM depend-

ing on tumor cell type.  

ȾɌɍɗɔɢɌ ʈ2.      ȰɚɛɛɗɑɜɚɎɝɖɔɑ ɡɌɜɌɖɞɑɜɔɝɞɔɖɔ ɖɜɚɎɚɞɚɖɌ Ɏ ɝɚɍɝɞɎɑəəɧɡ ɝɚɝɟ-

ɐɌɡ ȿȸ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɏɔɝɞɚɗɚɏɔɣɑɝɖɚɏɚ ɞɔɛɌ ɚɛɟɡɚɗɔ. 

ɻʠʩʪʦʣʦʛʠʯʝʩʢʠʡ 

ʪʠʧ ʋʄ 

 

Vps, ʩʤ/ʩ Ved, ʩʤ/ʩ 
TAMX , 

ʩʤ/ʩ 
RI PI 

ɺʂ 

(n=78) 

7,41 

[5,11;9,45] 

1,21 

[0,0;2,25] 

3,4 

[2,40;4,47] 

0,86 

[0,73;1,0] 

1,84 

[1,28;2,9] 

ʕʂ 

(n=37) 

7,35 

[6,01;10,7] 

2,21 

[0,81;3,41] 

4,14 

[3,07;5,08] 

0,72 

[0,48;0,95] 

1,30 

[0,90;2,34] 

ʉʂ 

(n=55) 

7,97 

[5,95;9,97] 

1,38 

[0,0;3,02] 

3,86 

[2,49;5,09] 

0,85 

[0,60;1,0] 

1,59 

[1,06;2,40] 

ʂʨʠʪʝʨʠʡ ɢ2, 

p-ʟʥʘʯʠʤʦʩʪʴ 

2,318 

p=0,321 

6,388 

p=0,039 

6,211 

p=0,044 

4,931 

p=0,082 

4,269 

p=0,122 
 

   
 

ȾɌɍɗɔɢɌ ʈ3.       ȺɢɑəɖɌ ɓəɌɣɔɘɚɝɞɔ ɜɌɓɗɔɣɔɕ ɐɚɛɛɗɑɜɚɎɝɖɔɡ ɡɌɜɌɖɞɑɜɔɝɞɔɖ 

ɖɜɚɎɚɞɚɖɌ Ɏ ɝɚɝɟɐɌɡ ȿȸ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɘɚɜɠɚɗɚɏɔɣɑɝɖɚɏɚ ɎɌɜɔɌəɞɌ ɚɛɟɡɚɗɔ. 

ɻʠʩʪʦʣʦʛʠʯʝʩʢʠ-

ʝʚʘʨʠʘʥʪʳ ʋʄ 

ʂʨʠʪʝʨʠʠ Vps, 

ʩʤ/ʩ 
Ved, ʩʤ/ʩ 

TAMX , 

ʩʤ/ʩ 
RI PI 

ɺʂ ʠ ʕʂ 

ʂʨʫʩʢʘʣʘ - 

ʋʦʣʣʠʩʘ 

ʪʝʩʪ, ɢ2 

ʂʨʠʪʝʨʠʡ 

ʄʘʥʥʘ-

ʋʠʪʥʠ, U 

ʂʨʠʪʝʨʠʡ 

ɺʠʣʢʦʢʩʦʥʘ, 

W 

p-

ʟʥʘʯʠʤʦʩʪʴ 

1,139 

1140,0 

3843,1 

p=0,267 

6,511 

919,8 

3621,9 

p=0,012 

5,319 

955,6 

3656,8 

p=0,019 

5,119 

966,7 

1632,3 

p=0,025 

4,089 

9996 

1665,8 

ʨ=0,04

2 

ʕʂ ʠ ʉʂ  

0,135 

875,6 

1539,6 

p=0,709 

1,619 

770,7 

2096,8 

p=0,199 

0,360 

850,1 

2175,1 

p=0,550 

2,809 

724,8 

1390,7 

p=0,095 

0,920 

790,6 

1457,1 

p=0,34

0 

ɺʂ ʠ ʉʂ  

1601,2 

4300,4 

ʨ=0,120 

1635,1 

4341,6 

p=0,245 

1516,8 

4217,9 

p=0,09 

1750,3 

3076,8 

p=0,565 

1608,7 

2883,5 

p=0,27

1 
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ɐɌɣɑɕ Ɏ ɚɠɞɌɗɨɘɚɚəɖɚɗɚɏɔɔ. Ȯ əɑɝɖɚɗɨɖɔɡ 

ɜɌɍɚɞɌɡ ɍɧɗ ɛɜɚɎɑɐɑə ɝɜɌɎəɔɞɑɗɨəɧɕ ɌəɌɗɔɓ 

ɩɡɚɏɜɌɠɔɣɑɝɖɔɡ ɔ ɘɚɜɠɚɗɚɏɔɣɑɝɖɔɡ ɛɌɜɌ-

ɘɑɞɜɚɎ ȿȸ.Ȯ ɜɌɍɚɞɑ ColemanD. J. ɔ ɝɚ-

ɌɎɞ.ɛɜɔ ɜɑɞɜɚɝɛɑɖɞɔɎəɚɘ ɌəɌɗɔɓɑ ɝɚɛɚɝɞɌɎ-

ɗɫɗɔ ɜɑɓɟɗɨɞɌɞɧ ɝɜɌɎəɑəɔɫ ɛɌɞɚɘɚɜɠɚɗɚɏɔ-

ɣɑɝɖɚɏɚ ɞɔɛɌ ɚɛɟɡɚɗɔ ɔ ɩɡɚɏɜɌɠɔɣɑɝɖɚɏɚ ɔɝ-

ɝɗɑɐɚɎɌəɔɫ ȿȸ Ɏ Ȭ-ɜɑɒɔɘɑ. ȬɎɞɚɜɌɘɔ ɟɝɞɌ-

əɚɎɗɑəɚ, ɣɞɚɜɫɐ ɚɝɚɍɑəəɚɝɞɑɕ ɜɌɝɝɑɔɎɌəɔɫ 

ɟɗɨɞɜɌɓɎɟɖɚɎɚɕ Ɏɚɗəɧ ɝɎɫɓɌə ɝ əɑɍɗɌɏɚɛɜɔ-

ɫɞəɧɘɔ ɖɗɑɞɚɣəɧɘɔ ɞɔɛɌɘɔ ȿȸ ɔ Ɏɧɝɚɖɔɘ 

ɜɔɝɖɚɘ ɘɑɞɌɝɞɌɓɔɜɚɎɌəɔɫ [10]. ȬəɌɗɚɏɔɣəɧɑ 

ɜɑɓɟɗɨɞɌɞɧ ɛɜɑɐɝɞɌɎɗɑəɧ Ɏ ɜɌɍɚɞɑ FonkeuY. 

ɔ ɝɚɌɎɞ. [11].ȻɚɖɌɓɌəɚ, ɣɞɚ ɝɚɎɜɑɘɑəəɧɑ ɘɑ-

ɞɚɐɧ ɩɡɚɏɜɌɠɔɔ ɝ ɢɔɠɜɚɎɚɕ ɚɍɜɌɍɚɞɖɚɕ ɩɡɚ-

ɝɔɏəɌɗɌ ɚɍɗɌɐɌɪɞ ɗɟɣɤɑɕ Ɏɚɓɘɚɒəɚɝɞɨɪ 

ɐɔɠɠɑɜɑəɢɔɜɚɎɌɞɨ ɝɡɚɒɔɑ ɛɚ ɝɞɜɟɖɞɟɜɑ 

ɞɖɌəɔ ɔ ɍɚɗɨɤɑɕ ɜɌɓɜɑɤɌɪɥɑɕ ɝɛɚɝɚɍəɚ-

ɝɞɨɪ [12]. 

ȿɎɑɌɗɨəɧɑ ɘɑɗɌəɚɘɧ əɑɛɜɌɎɔɗɨəɚɕ ɔ 

ɏɜɔɍɚɎɔɐəɚɕ ɠɚɜɘɧ ɌɝɝɚɢɔɔɜɚɎɌəɧ ɝ ɛɜɚ-

ɏəɚɝɞɔɣɑɝɖɔ ɘɑəɑɑ ɍɗɌɏɚɛɜɔɫɞəɧɘɔ ɖɗɑɞɚɣ-

əɧɘɔ ɞɔɛɌɘɔ ɚɛɟɡɚɗɔ, ɣɑɘ ɖɟɛɚɗɚɚɍɜɌɓəɧɑ 

ɚɛɟɡɚɗɔ [13]. ȰɌəəɧɕ ɠɌɖɞ ɍɧɗ ɛɚɐɞɎɑɜɒɐɑə 

ɔ Ɏ əɌɤɑɕ ɜɌɍɚɞɑ. Ȯɑɜɚɫɞəɚ, ɣɞɚ ɚɝəɚɎəɧɘ 

ɠɌɖɞɚɜɚɘ, ɌɝɝɚɢɔɔɜɚɎɌəəɧɘ ɝ ɟɖɌɓɌəəɧɘɔ 

Ɏɧɤɑ ɜɌɓɗɔɣɔɫɘɔ, ɫɎɗɫɑɞɝɫ ɜɌɓəɧɕ ɟɜɚɎɑəɨ 

ɘɑɞɌɍɚɗɔɓɘɌ ɚɛɟɡɚɗɑɎɧɡ ɖɗɑɞɚɖ ð ɍɚɗɑɑ əɔɓ-

ɖɔɕ ɛɜɔ Ȯȶ ɘɑɗɌəɚɘɌɡ ɔ ɍɚɗɑɑ Ɏɧɝɚɖɔɕ ð 

ɛɜɔ ɉȶ ɔ Ƚȶ. ȿɜɚɎɑəɨ ɘɑɞɌɍɚɗɔɓɘɌ, Ɏ ɝɎɚɪ 

ɚɣɑɜɑɐɨ, ɝɎɫɓɌə ɝ ɔəɞɑəɝɔɎəɚɝɞɨɪ ɖɜɚɎɚɞɚɖɌ 

Ɏəɟɞɜɔ ɚɛɟɡɚɗɔ [6], ɣɞɚ əɌɤɗɚ ɛɚɐɞɎɑɜɒɐɑ-

əɔɑ ɔ Ɏ əɌɤɑɕ ɜɌɍɚɞɑ. 

ȳɌɖɗɪɣɑəɔɑ. 

Ȯ əɌɝɞɚɫɥɑɕ ɜɌɍɚɞɑ ɛɜɑɐɝɞɌɎɗɑə ɖɚɘ-

ɛɗɑɖɝəɧɕ ɌəɌɗɔɓ ɖɗɔəɔɣɑɝɖɔɡ, ɩɡɚɏɜɌɠɔɣɑ-

ɝɖɔɡ ɔ ɏɑɘɚɐɔəɌɘɔɣɑɝɖɔɡ ɡɌɜɌɖɞɑɜɔɝɞɔɖ 

ɟɎɑɌɗɨəɚɕ ɘɑɗɌəɚɘɧ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɘɚɜ-

ɠɚɗɚɏɔɣɑɝɖɚɏɚ ɞɔɛɌ ɚɛɟɡɚɗɔ. ȮɧɫɎɗɑəəɧɑ 

ɖɗɔəɔɖɚ-ɩɡɚɏɜɌɠɔɣɑɝɖɔɑ ɜɌɓɗɔɣɔɫ ɛɜɔɜɌɓ-

əɧɡ ɘɚɜɠɚɗɚɏɔɣɑɝɖɔɡ ɎɌɜɔɌəɞɌɡ ɟɎɑɌɗɨəɚɕ 

ɘɑɗɌəɚɘɧ ɘɚɏɟɞ ɍɧɞɨ ɔɝɛɚɗɨɓɚɎɌəɧ ɐɗɫ 

ɛɜɑɐɚɛɑɜɌɢɔɚəəɚɕ ɝɞɜɌɞɔɠɔɖɌɢɔɔ ɛɌɢɔɑə-

ɞɚɎ ɔ ɫɎɗɫɪɞɝɫ ɌɗɨɞɑɜəɌɞɔɎəɧɘ əɑɔəɎɌɓɔɎ-

əɧɘ ɛɜɚɏəɚɝɞɔɣɑɝɖɔɘ ɖɜɔɞɑɜɔɑɘ ɎɔɞɌɗɨəɚɏɚ 

ɛɜɚɏəɚɓɌ ɍɚɗɨəɧɡ ɐɌəəɚɏɚ ɛɜɚɠɔɗɫ. 

ȴɝɞɚɣəɔɖ ɠɔəɌəɝɔɜɚɎɌəɔɫ ɔ ɖɚə-

ɠɗɔɖɞ ɔəɞɑɜɑɝɚɎ. 

ȬɎɞɚɜɧ ɐɌəəɚɕ ɝɞɌɞɨɔ ɛɚɐɞɎɑɜɐɔɗɔ ɚɞ-

ɝɟɞɝɞɎɔɑ ɠɔəɌəɝɚɎɚɕ ɛɚɐɐɑɜɒɖɔ ɔɝɝɗɑɐɚɎɌ-

əɔɫ ɔ ɖɚəɠɗɔɖɞɌ ɔəɞɑɜɑɝɚɎ, ɚ ɖɚɞɚɜɧɡ əɑɚɍ-

ɡɚɐɔɘɚ ɝɚɚɍɥɔɞɨ. 
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ȮɇɋȮȷȱȹȴȱ ȬȹȺȸȬȷȴȴ ȶȴȸȸȱȼȷȱ ȷȿɃȱȮɇȸȴ ȸȱȾȺȰȬȸȴ ȴȽȽȷȱȰȺȮȬȹȴɋ 

 

ɋəɚɎɌ ɉ.ȿ., ȸɌɜɐɔɑɎɌ ȯ.ȸ. 
 

ȽɌɘɌɜɖɌəɐɝɖɔɕ ɏɚɝɟɐɌɜɝɞɎɑəəɧɕ ɘɑɐɔɢɔəɝɖɔɕ ɔəɝɞɔɞɟɞ.  ɏ. ȽɌɘɌɜɖɌəɐ, ȼɑɝɛɟɍɗɔɖɌ ȿɓɍɑɖɔɝɞɌə. 

 

ɜɌɍɚɞɑ ɛɜɑɐɝɞɌɎɗɑəɌ ɔəɠɚɜɘɌɢɔɫ ɚɍ ɌəɚɘɌɗɔɔ ȶɔɘɘɑɜɗɑ, ɫɎɗɫɑɞɝɫ ɗɔ ɚəɌ ɌəɚɘɌɗɔɑɕ 

ɔɗɔ ɩɞɚ ɝɎɚɑɚɍɜɌɓəɧɕ ɘɑɡɌəɔɓɘ ɓɌɥɔɞɧ? ȶɚɝɞəɧɑ, Ɍ ɞɌɖɒɑ ɌɜɞɑɜɔɌɗɨəɧɑ ɌəɚɘɌɗɔɔ 

ɔɗɔ ɖɚɘɍɔəɌɢɔɔ ɚɍɚɔɡ ɘɚɏɟɞ ɝəɔɓɔɞɨ ɘɚɓɏɚɎɚɕ ɖɜɚɎɚɞɚɖ, ɣɞɚ ɛɜɔɎɚɐɔɞ ɖ ɜɌəəɑɕ ɔə-

ɎɌɗɔɐɔɓɌɢɔɔ.  

ɂɑɗɨ. ȮɧɫɎɔɞɨ ɌəɚɘɌɗɔɪ ȶɔɘɘɑɜɗɑ ɗɟɣɑɎɧɘɔ ɘɑɞɚɐɌɘɔ ɔɝɝɗɑɐɚɎɌəɔɫ ɔ ɚɢɑəɔɞɨ ɑɬ 

Ɏɗɔɫəɔɑ əɌ ɖɜɚɎɚɞɚɖ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. ȻɜɚɎɑɐɑəɚ ȶȾ-ɚɍɝɗɑɐɚɎɌəɔɑ Ɏɑɜɡəɑ-ɤɑɕəɚɏɚ ɚɞɐɑɗɌ 230 ɛɌɢɔɑə-

ɞɚɎ Ɏ ɎɚɓɜɌɝɞɑ ɚɞ 21 ɐɚ 85 ɗɑɞ, ɝɜɑɐɔ ɖɚɞɚɜɧɡ ɎɧɫɎɗɑə 41 ɛɌɢɔɑəɞ ɝ ɌəɚɘɌɗɔɑɕ ȶɔɘɘɑɜɗɑ. 

Ƚɜɑɐəɔɕ ɎɚɓɜɌɝɞ ɘɟɒɣɔə ɝɚɝɞɌɎɗɫɗ 46,9 ɗɑɞ, ɒɑəɥɔə ð 52,8 ɏɚɐɌ. ȰɌəəɧɘ ɛɌɢɔɑəɞɌɘ ɛɜɚɎɑɐɑ-

əɚ ȿȳ-ɐɟɛɗɑɖɝəɚɑ ɝɖɌəɔɜɚɎɌəɔɑ V3 ɚɞɐɑɗɌ, ȿȳ-ɞɜɌəɝɖɜɌəɔɌɗɨəɌɫ ɐɚɛɛɗɑɜɚɏɜɌɠɔɫ ɔ ɘɌɏəɔɞəɚ-

ɜɑɓɚəɌəɝəɌɫ ɌəɏɔɚɏɜɌɠɔɫ ɝɚɝɟɐɚɎ ɖɜɌəɔɚɎɑɜɞɑɍɜɌɗɨəɚɕ ɓɚəɧ. 

ȼɑɓɟɗɨɞɌɞɧ. ɃɌɝɞɚɞɌ ɎɝɞɜɑɣɌɑɘɚɝɞɔ ɌəɚɘɌɗɔɔ ɝɚɝɞɌɎɔɗɌ 17,8%. ȿ ɛɌɢɔɑəɞɚɎ ɝ ɐɔɌɏəɚ-

ɝɞɔɜɚɎɌəəɚɕ ɌəɚɘɌɗɔɑɕ ȶɔɘɘɑɜɗɑ əɌ ȶȾ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ Ɏ ɍɚɗɨɤɔəɝɞɎɑ əɌɍɗɪɐɑəɔɕ Ɏ ɜɌɓɗɔɣ-

əɧɡ ɎɌɜɔɌɢɔɫɡ ɎɧɫɎɗɑəɧ ɛɜɔɓəɌɖɔ ɝɚɝɟɐɔɝɞɚɕ ɩəɢɑɠɌɗɚɛɌɞɔɔ, Ɍɞɜɚɠɔɔ ɘɚɓɒɑɣɖɌ ɔ ɑɐɔəɔɣ-

əɧɑ ɖɔɝɞɧ, Ɍ Ɏ ɤɑɕəɚɘ ɚɞɐɑɗɑ ð ɐɑɏɑəɑɜɌɞɔɎəɚ-ɐɔɝɞɜɚɠɔɣɑɝɖɔɑ ɔɓɘɑəɑəɔɫ. Ȯ ɚɝəɚɎəɚɘ ɛɜɚ-

ɢɑəɞɑ ɝɗɟɣɌɑɎ ɐɔɌɏəɚɝɞɔɜɚɎɌəɌ ɐɎɟɝɞɚɜɚəəɫɫ ɌəɚɘɌɗɔɫ ȶɔɘɘɑɜɗɑ. Ȼɜɔ ɚɐəɚɝɞɚɜɚəəɑɘ ɜɌɝɛɚ-

ɗɚɒɑəɔɔ ɖɚɝɞəɌɫ ɛɑɜɑɘɧɣɖɌ ɌɞɗɌəɞɌ ɣɌɥɑ ɎɝɞɜɑɣɌɗɌɝɨ ɝɗɑɎɌ. Ponticulus posticus, ɜɌɝɛɚɗɌɏɌɎ-

ɤɔɕɝɫ ɝɛɜɌɎɌ Ɏ ɣɑɞɎɑɜɞɔ ɝɗɟɣɌɑɎ, ɍɧɗ əɑɓɌɘɖəɟɞɧɕ. ȶɌɗɨɢɔɠɔɢɔɜɚɎɌəəɌɫ ɌɞɗɌəɞɚɓɌɞɧɗɚɣəɌɫ 

ɘɑɘɍɜɌəɌ əɌɐ ɗɑɎɚɕ ɐɟɒɖɚɕ Ɏ ɛɜɑɎɌɗɔɜɟɪɥɑɘ ɍɚɗɨɤɔəɝɞɎɑ ɍɧɗɌ ɓɌɘɖəɟɞɌɫ. ȿ ɛɌɢɔɑəɞɚɎ ɘɚ-

ɗɚɐɚɏɚ ɎɚɓɜɌɝɞɌ ɝ ɚɐəɚɝɞɚɜɚəəɑɕ əɑɓɌɘɖəɟɞɚɕ ɌəɚɘɌɗɔɑɕ ȶɔɘɘɑɜɗɑ ɏɑɘɚɐɔəɌɘɔɣɑɝɖɔ ɓəɌɣɔ-

ɘɧɡ ɔɓɘɑəɑəɔɕ ɝɖɚɜɚɝɞɔ ɖɜɚɎɚɞɚɖɌ əɑ ɚɞɘɑɣɌɗɔ, Ɏ ɚɝɞɌɗɨəɧɡ ɏɜɟɛɛɌɡ ð ɝəɔɒɑəɔɑ ɖɜɚɎɚɞɚɖɌ Ɏ 

ɛɚɓɎɚəɚɣəɚɕ Ɍɜɞɑɜɔɔ Ɏ ɛɜɑɐɑɗɌɡ əɔɒəɑɕ ɏɜɌəɔɢɧ əɚɜɘɧ. ȿ Ɏɝɑɡ ɛɌɢɔɑəɞɚɎ ɝ ɓɌɘɖəɟɞɚɕ ɠɚɜ-

ɘɚɕ ɌəɚɘɌɗɔɔ ȶɔɘɘɑɜɗɑ ɚɞɘɑɣɌɗɚɝɨ ɝəɔɒɑəɔɑ ɖɜɚɎɚɞɚɖɌ əɌ ɐɌəəɚɕ ɝɞɚɜɚəɑ. ȳɌɘɖəɟɞɚɑ ɖɚɝɞ-

əɚɑ ɖɚɗɨɢɚ Ƚ1 ɝ ɐɎɟɡ ɝɞɚɜɚə ɛɜɔɎɚɐɔɗɚ ɖ ɓɌɘɑɐɗɑəɔɪ ɖɜɚɎɚɞɚɖɌ ɛɚ ɍɌɓɔɗɗɫɜəɚɕ Ɍɜɞɑɜɔɔ. Ȼɚ 

ɜɑɓɟɗɨɞɌɞɌɘ ɔɝɝɗɑɐɚɎɌəɔɫ Ɏ ɍɚɗɑɑ ɛɚɗɚɎɔəɑ ɝɗɟɣɌɑɎ ɍɧɗɔ ɚɞɘɑɣɑəɧ ɔɓɘɑəɑəɔɫ ɝɞɜɚɑəɔɫ Ɍɜɞɑ-

ɜɔɌɗɨəɚɏɚ ɖɜɟɏɌ ɍɚɗɨɤɚɏɚ ɘɚɓɏɌ, ɛɜɑɐɝɞɌɎɗɑəəɧɑ ɌɛɗɌɓɔɑɕ ɚɐəɚɕ ɔɗɔ ɚɍɑɔɡ ɓɌɐəɔɡ ɝɚɑɐɔəɔ-

ɞɑɗɨəɧɡ Ɍɜɞɑɜɔɕ. ȯɔɛɚɛɗɌɓɔɜɚɎɌəəɌɫ ɛɚɓɎɚəɚɣəɌɫ Ɍɜɞɑɜɔɫ, ɛɚ ɐɌəəɧɘ ȸȼ-ɌəɏɔɚɏɜɌɠɔɔ əɌ 

ɟɜɚɎəɑ V3-V4, ɣɌɥɑ ɚɞɘɑɣɌɗɌɝɨ əɌ ɝɞɚɜɚəɑ, ɏɐɑ ɍɧɗɌ ɎɧɫɎɗɑəɌ ɓɌɘɖəɟɞɌɫ ɠɚɜɘɌ ɌəɚɘɌɗɔɔ 

ȶɔɘɘɑɜɗɑ. 

ȳɌɖɗɪɣɑəɔɑ. Ƚɛɚəɐɔɗɚɏɑəəɧɕ ɠɌɖɞɚɜ Ɏ Ɏɔɐɑ ɝɎɚɐɣɌɞɚɏɚ ɚɞɎɑɜɝɞɔɫ ɘɚɒɑɞ ɫɎɗɫɞɨɝɫ 

ɛɜɔɣɔəɚɕ ɜɌɓɎɔɞɔɫ əɌɜɟɤɑəɔɕ ɖɜɌəɔɚɎɑɜɞɑɍɜɌɗɨəɚɏɚ ɖɜɚɎɚɚɍɜɌɥɑəɔɫ. 
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DETECTION OF THE KIMMERLE ANOMALY BY RADIOLOGICAL METHODS 

 

Yanova E.U., Mardieva G.M.  

 
Samarkand State Medical Institute. Samarkand, Republic of Uzbekis tan.  

 

 

he article represents information about the Kimmerle anomaly, is it an anomaly or is it a 

kind of defense mechanism? Bone as well as arterial abnormalities or a combination of both 

can reduce cerebral blood flow leading to early disability.  

Purpos e. To assess the frequency of occurrence and type of Kimmerleõs anomaly by radio-

logical research methods.  

Materials and methods.  A CT scan of the upper segment of vertebra column was performed 

in 230 patients aged from 21 to 85 years. Kimmerle's anomaly wa s identified in 41 patients. The av-

erage age in the male section was 46.9 years, in the female section ð 52.8 years. These patients un-

derwent ultrasound duplex scanning of the V3 section and ultrasound transcranial Doppler ultra-

sound and magnetic resonance  angiography of the vessels of the craniovertebral zone.  

Results.  The frequency of the anomaly was 17.8%. In patients with confirmed Kimmerle's 

anomaly CT of the brain in most cases revealed signs of vascular encephalopathy, cerebellar atrophy 

and single cysts in various variations as well as degenerative -dystrophic changes in the cervical 

spine. In most cases Kimmerle anomaly was bilateral. With a one -sided arrangement the atlas bone 

jumper was more often found on the left. Ponticulus posticus located on the right in a quarter of cas-

es was open.  The calcification of the posterior atlanto -occipital membrane of the atlas above the left 

arch was overwhelmingly closed. In young patients with unilateral open Kimmerle's anomaly hemo-

dynamically significant chang es in blood flow velocity were not observed, in the remaining groups, 

there was a decrease in blood flow in the vertebral artery within the lower limit of normal. All pa-

tients with a closed form of Kimmerle's anomaly showed a decrease in blood flow on this  side. Closed 

bone ring C1 on both sides led to a slowdown in blood flow through the basilar artery. According to 

the results of the study in more than half of the cases changes in the structure of the cerebral arteri-

al circle represented by aplasia of one  or both of the posterior communicating arteries were noted. A 

hypoplastic vertebral artery, according to magnetic resonance angiography at the V3 -V4 level, was 

more often noted on the side where a closed form of Kimmerle's anomaly was detected.  

Conclusion . A spondylogenic factor in the form of a vaulted opening can be the cause of the 

development of disorders of the craniovertebral circulation.  

  

Keywords: computed tomography, vertebrobasilar system, Kimmerle's anomaly, ponticulus 

posticus, atlas, transcra nial Doppler sonography.  
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ɜɚɝɞɚɘ ɝɚɝɟɐɔɝɞɧɡ ɛɚɜɌɒɑəɔɕ ɢɑə-

ɞɜɌɗɨəɚɕ əɑɜɎəɚɕ ɝɔɝɞɑɘɧ Ɏ ɚɍɥɑɕ 

ɝɞɜɟɖɞɟɜɑ ɓɌɍɚɗɑɎɌɑɘɚɝɞɔ ɔ ɝɘɑɜɞ-

əɚɝɞɔ əɌɝɑɗɑəɔɫ Ɏ ɘɔɜɑ ɛɜɚɍɗɑɘɌ 

əɌɜɟɤɑəɔɕ ɘɚɓɏɚɎɚɏɚ ɔ ɝɛɔəɌɗɨəɚ-

ɏɚ ɖɜɚɎɚɚɍɜɌɥɑəɔɫ ɝɞɌəɚɎɔɞɝɫ ɚɐəɚɕ ɔɓ ɝɌ-

ɘɧɡ ɌɖɞɟɌɗɨəɧɡ Ɏ ɝɚɎɜɑɘɑəəɚɕ əɑɎɜɚɗɚɏɔɔ 

[5, 8]. ȳəɌɣɔɘɚɕ ɛɜɔɣɔəɚɕ əɌɜɟɤɑəɔɫ ɘɚɓɏɚ-

Ɏɚɏɚ ɔ ɝɛɔəɌɗɨəɚɏɚ ɖɜɚɎɚɚɍɜɌɥɑəɔɫ ɫɎɗɫɑɞ-

ɝɫ ɔɓɘɑəɑəɔɑ ɞɚɖɌ ɖɜɚɎɔ Ɏ ɎɑɜɞɑɍɜɚɍɌɓɔɗɫɜ-

əɚɕ ɝɔɝɞɑɘɑ. ȼɌɝɝɞɜɚɕɝɞɎɌ ɖɜɚɎɚɚɍɜɌɥɑəɔɫ 

Ɏ ɝɚɝɟɐɌɡ ɎɑɜɞɑɍɜɌɗɨəɚ-ɍɌɓɔɗɫɜəɚɏɚ ɍɌɝɝɑɕ-

əɌ ɝɚɝɞɌɎɗɫɪɞ ɍɚɗɑɑ 30% Ɏɝɑɡ ɝɚɝɟɐɔɝɞɧɡ 

ɛɌɞɚɗɚɏɔɕ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ. Ⱥɖɚɗɚ 70% Ɏɜɑ-

ɘɑəəɧɡ əɌɜɟɤɑəɔɕ ɘɚɓɏɚɎɚɏɚ ɖɜɚɎɚɚɍɜɌɥɑ-

əɔɫ ɛɜɔɡɚɐɔɞɝɫ əɌ ɢɔɜɖɟɗɫɞɚɜəɧɑ ɜɌɝɝɞɜɚɕ-

ɝɞɎɌ Ɏ ɎɑɜɞɑɍɜɚɍɌɓɔɗɫɜəɚɕ ɝɔɝɞɑɘɑ [2, 3, 8, 

10, 15].  

ȶ ɚɝɗɚɒəɑəɔɫɘ əɌɜɟɤɑəɔɕ ɖɜɚɎɚɚɍɜɌ-

ɥɑəɔɫ Ɏ ɎɑɜɞɑɍɜɚɍɌɓɔɗɫɜəɚɘ ɍɌɝɝɑɕəɑ ɚɞəɚ-

ɝɫɞ ɔəɠɌɜɖɞɧ ɏɚɗɚɎəɚɏɚ ɔ ɝɛɔəəɚɏɚ ɘɚɓɏɌ, 

ɛɜɔ ɩɞɚɘ əɌ ɐɚɗɪ ɘɚɓɏɚɎɚɏɚ ɔɤɑɘɔɣɑɝɖɚɏɚ 

T 

Ƚ 

http://www.rejr.ru/


 

 

   RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY  

| www.rejr.ru | REJR. 2021; 11 (4):44-52       DOI: 10.21569/2222-7415-2021-11-4-44-52                     46 
 

 

ɔəɝɟɗɨɞɌ ɛɜɔɡɚɐɔɞɝɫ 7-11% ɚɞ ɔɡ ɚɍɥɑɏɚ 

ɣɔɝɗɌ. ȴəɠɌɜɖɞ ɝɛɔəəɚɏɚ ɘɚɓɏɌ ɝɚɝɞɌɎɗɫɑɞ 

Ɏɝɑɏɚ 1-2% ɚɞ Ɏɝɑɡ ɔəɝɟɗɨɞɚɎ [5, 11, 12]. 

Ȼɚ əɌɍɗɪɐɑəɔɫɘ ɔɝɝɗɑɐɚɎɌɞɑɗɑɕ, ɖɚɝɞ-

əɧɑ ɌəɚɘɌɗɔɔ, Ɍ ɞɌɖɒɑ ɌɜɞɑɜɔɌɗɨəɧɑ ɌəɚɘɌ-

ɗɔɔ ɔɗɔ ɖɚɘɍɔəɌɢɔɫ ɚɍɑɔɡ ɘɚɏɟɞ ɎɧɓɎɌɞɨ 

ɝəɔɒɑəɔɑ ɘɚɓɏɚɎɚɏɚ ɖɜɚɎɚɞɚɖɌ [17, 26]. 

ȽɚɛɚɝɞɌɎɔɞɑɗɨəɧɕ ɌəɌɗɔɓ ɔɝɝɗɑɐɚɎɌ-

əɔɕ Ɏɑɐɟɥɔɡ ɟɣɑəɧɡ ɛɚɖɌɓɧɎɌɑɞ, ɣɞɚ əɑɘɌ-

ɗɟɪ ɐɚɗɪ ɛɚɝɗɑɐɝɞɎɔɕ əɌɜɟɤɑəɔɫ ɖɜɚɎɚɚɍ-

ɜɌɥɑəɔɫ Ɏɗɑɣɬɞ ɓɌ ɝɚɍɚɕ ɔɓɘɑəɑəɔɑ ɏɑɘɚɐɔ-

əɌɘɔɖɔ Ɏ ɎɑɜɞɑɍɜɚɍɌɓɔɗɫɜəɚɕ ɓɚəɑ ɔ Ɏ ɛɚ-

ɓɎɚəɚɣəɧɡ Ɍɜɞɑɜɔɫɡ, Ɏ ɣɌɝɞəɚɝɞɔ. Ɂɚɜɚɤɚ 

ɔɓɎɑɝɞəɚ, ɣɞɚ ɛɚɓɎɚəɚɣəɌɫ Ɍɜɞɑɜɔɫ, ɝəɌɍɒɌ-

ɪɥɌɫ əɑɎɜɚɗɚɏɔɣɑɝɖɔɑ ɝɞɜɟɖɞɟɜɧ ɓɌɐəɑɕ ɣɑ-

ɜɑɛəɚɕ ɫɘɖɔ ɔ ɓɌɐəɔɑ ɚɞɐɑɗɧ ɛɚɗɟɤɌɜɔɕ ɏɚ-

ɗɚɎəɚɏɚ ɘɚɓɏɌ, ɛɜɚɡɚɐɔɞ Ɏ ɣɑɜɑɛ Ɏ ɛɚɛɑɜɑɣ-

əɧɡ ɚɞɜɚɝɞɖɌɡ ɚɞ ɤɑɝɞɚɏɚ ɐɚ ɛɑɜɎɚɏɚ ɤɑɕ-

əɧɡ ɛɚɓɎɚəɖɚɎ. Ȼɚɩɞɚɘɟ ɜɌɓɗɔɣəɧɑ ɐɑɏɑəɑ-

ɜɌɞɔɎəɚ-ɐɔɝɞɜɚɠɔɣɑɝɖɔɑ ɛɚɜɌɒɑəɔɫ ɤɑɕəɚ-

ɏɚ ɚɞɐɑɗɌ ɐɚɎɚɗɨəɚ ɣɌɝɞɚ ɫɎɗɫɪɞɝɫ ɛɌɞɚɏɑəɑ-

ɞɔɣɑɝɖɔɘ ɠɌɖɞɚɜɚɘ Ɏ əɌɜɟɤɑəɔɫɡ ɖɜɚɎɚɚɍ-

ɜɌɥɑəɔɫ Ɏ ɎɑɜɞɑɍɜɌɗɨəɚ-ɍɌɓɔɗɫɜəɚɘ ɍɌɝ-

ɝɑɕəɑ Ɏ ɜɌɓɗɔɣəɧɑ ɎɚɓɜɌɝɞəɧɑ ɛɑɜɔɚɐɧ ð ɚɞ 

əɚɎɚɜɚɒɐɑəəɚɝɞɔ ɐɚ ɛɚɒɔɗɚɏɚ ɔ ɝɞɌɜɣɑɝɖɚɏɚ 

ɎɚɓɜɌɝɞɌ [2, 10]. 

ȱɝɞɨ ɐɌəəɧɑ, ɣɞɚ ɚɐəɔɘ ɔɓ Ɏɑɐɟɥɔɡ 

ɠɌɖɞɚɜɚɎ, ɛɜɔɎɚɐɫɥɔɘ ɖ ɝɞɜɟɖɞɟɜəɧɘ ɔɓ-

ɘɑəɑəɔɫɘ ɢɑɜɑɍɜɌɗɨəɧɡ Ɍɜɞɑɜɔɕ, ɫɎɗɫɑɞɝɫ 

ɔɓɘɑəɑəɔɑ ɡɚɐɌ ɛɚɓɎɚəɚɣəɧɡ Ɍɜɞɑɜɔɕ Ɏ ɖɌ-

əɌɗɑ ɛɚɛɑɜɑɣəɧɡ ɚɞɜɚɝɞɖɚɎ ɤɑɕəɧɡ ɛɚɓɎɚə-

ɖɚɎ ɌɞɗɌəɞɌ [8]. Ȯ ɚɞɐɑɗɨəɚɘ ɚɍɝɟɒɐɑəɔɔ 

əɟɒɐɌɪɞɝɫ ɌəɚɘɌɗɔɔ ȶɔɘɘɑɜɗɑ (ɌəɚɘɌɗɨəɧɑ 

ɖɚɝɞəɧɑ ɖɚɗɨɢɌ ɌɞɗɌəɞɌ). ɉɞɚɞ ɌəɌɞɚɘɔɣɑ-

ɝɖɔɕ ɎɌɜɔɌəɞ ɔɓɎɑɝɞɑə ɞɌɖɒɑ ɖɌɖ ɝɌɏɔɞɞɌɗɨ-

əɚɑ ɚɞɎɑɜɝɞɔɑ, ɚɞɎɑɜɝɞɔɑ ɓɌɐəɑɕ ɣɌɝɞɔ Ɍɞ-

ɗɌəɞɌ, Ɏɑɜɡəɑɑ ɜɑɞɜɚɌɜɞɔɖɟɗɫɜəɚɑ ɚɞɎɑɜɝɞɔɑ, 

canalis vertebralis, ɐɟɏɚɚɍɜɌɓəɚɑ ɚɞɎɑɜɝɞɔɑ, 

ɜɑɞɜɚɌɜɞɔɖɟɗɫɜəɧɕ ɖɌəɌɗ, ɜɑɞɜɚɌɜɞɔɖɟɗɫɜ-

əɚɑ ɖɚɗɨɢɚ ɎɑɜɞɑɍɜɌɗɨəɚɕ Ɍɜɞɑɜɔɔ ɔ ɜɑɞɜɚ-

Ɍɜɞɔɖɟɗɫɜəɚɑ ɖɚɗɨɢɚ ɛɚɓɎɚəɚɣəɚɕ Ɍɜɞɑɜɔɔ 

[16, 21, 22].  

ȰɌəəɚɑ ɔɓɘɑəɑəɔɑ ɌɞɗɌɝɌ ɘɚɏɟɞ ɚɏɜɌ-

əɔɣɔɎɌɞɨ ɛɚɐɎɔɒəɚɝɞɨ ɛɑɞɗɔ ɛɚɓɎɚəɚɣəɚɕ 

Ɍɜɞɑɜɔɔ Ɏ ɘɑɝɞɑ ɠɚɜɘɔɜɚɎɌəɔɫ ɌəɚɘɌɗɨəɚɏɚ 

ɖɚɗɨɢɌ əɌ ɓɌɐəɑɕ ɐɟɏɑ ɌɞɗɌəɞɌ ɔ ɍɧɞɨ ɛɜɔ-

ɣɔəɚɕ ɎɚɓəɔɖəɚɎɑəɔɫ ɎɑɜɞɑɍɜɚɍɌɓɔɗɫɜəɚɕ 

əɑɐɚɝɞɌɞɚɣəɚɝɞɔ [4, 7, 19]. ȼɌɝɞɫɏɔɎɌəɔɑ Ɏɚ 

Ɏɜɑɘɫ ɐɎɔɒɑəɔɫ, ɎɜɌɥɑəɔɫ ɔ ɔɓɏɔɍɌ ɤɑɕəɚ-

ɏɚ ɚɞɐɑɗɌ ɘɚɒɑɞ ɎɧɓɎɌɞɨ ɣɜɑɓɘɑɜəɚɑ Ɏəɑɤ-

əɑɑ ɐɌɎɗɑəɔɑ əɌ ɝɑɏɘɑəɞ V3 ɛɚɓɎɚəɚɣəɚɕ Ɍɜ-

ɞɑɜɔɔ Ɏ ɝɎɚɐɣɌɞɚɘ ɚɞɎɑɜɝɞɔɔ, ɝ ɐɔəɌɘɔɣɑ-

ɝɖɔɘ ɝɞɑəɚɓɚɘ ɔ ɔɓɘɑəɑəɔɫɘɔ Ɏ əɚɜɘɌɗɨəɚɘ 

ɖɜɚɎɚɞɚɖɑ. ɉɞɚ əɌɍɗɪɐɑəɔɑ ɍɧɗɚ ɝɎɫɓɌəɚ ɝ 

ɔəɝɟɗɨɞɚɘ Ɏ ɚɍɗɌɝɞɔ ɓɌɐəɑɘɚɓɏɚɎɚɏɚ ɍɌɝɝɑɕ-

əɌ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɌəɚɘɌɗɔɑɕ ȶɔɘɘɑɜɗɑ [5, 

23]. ȻɜɔɝɟɞɝɞɎɔɑ ɐɌəəɚɕ ɛɌɞɚɗɚɏɔɔ ɞɌɖɒɑ 

ɘɚɒɑɞ ɔɏɜɌɞɨ ɛɜɔɣɔəəɟɪ ɜɚɗɨ Ɏ ɏɑəɑɓɔɝɑ 

ɜɌɝɝɗɚɑəɔɫ ɛɚɓɎɚəɚɣəɚɕ Ɍɜɞɑɜɔɔ (ɐɔɝɝɑɖɢɔɔ) 

[16] ɔ ɩɞɚ ɍɧɗɚ ɚɛɔɝɌəɚ ɖɌɖ ɛɜɑɐɜɌɝɛɚɗɌɏɌ-

ɪɥɔɕ ɠɌɖɞɚɜ ɝɔəɐɜɚɘɌ ɎəɑɓɌɛəɚɕ ɐɑɞɝɖɚɕ 

ɝɘɑɜɞɔ [5, 24, 26]. Ȯ ɗɔɞɑɜɌɞɟɜɑ ɛɚɝɗɑɐəɔɡ 

ɗɑɞ ɟɐɑɗɫɑɞɝɫ ɖɗɔəɔɣɑɝɖɌɫ ɓəɌɣɔɘɚɝɞɨ Ɍəɚ-

ɘɌɗɔɔ ȶɔɘɘɑɜɗɑ, ɖɌɖ ɝɞɜɟɖɞɟɜɑ, Ɏɗɔɫɪɥɑɕ 

əɌ ɖɜɚɎɚɚɍɜɌɥɑəɔɑ Ɏ ɛɚɓɎɚəɚɣəɚɕ Ɍɜɞɑɜɔɔ 

[10].  

ȻɜɚɎɑɐɑəɔɑ ɖɗɔəɔɣɑɝɖɔɡ əɌɍɗɪɐɑəɔɕ ɝ 

ɌəɏɔɚɏɜɌɠɔɑɕ ɔ ɔəɞɜɌɚɛɑɜɌɢɔɚəəɚɕ Ɏɑɜɔ-

ɠɔɖɌɢɔɑɕ ɛɚɖɌɓɌɗɚ, ɣɞɚ ɌəɚɘɌɗɔɫ ȶɔɘɘɑɜɗɑ 

ɝɚɛɜɚɎɚɒɐɌɑɞɝɫ ɎɑɜɞɑɍɜɚɍɌɓɔɗɫɜəɚɕ əɑɐɚ-

ɝɞɌɞɚɣəɚɝɞɨɪ ɜɑɐɖɚ (Ɏ 5,5%), ɞɚɗɨɖɚ ɛɜɔ 

ɛɜɔɝɚɑɐɔəɑəɔɔ ɜɟɍɢɚɎɚɕ ɟɐɌɎɖɔ Ɏ ɚɍɗɌɝɞɔ 

ɖɚɝɞəɚɏɚ ɖɚɗɨɢɌ Ɏɚɖɜɟɏ ɛɚɓɎɚəɚɣəɚɕ Ɍɜɞɑɜɔɔ 

[6], Ɏ ɝɎɫɓɔ ɝ ɣɑɘ, ɞɑɜɘɔə çɎɌɜɔɌəɞè ɘɚɒɑɞ 

ɍɧɞɨ ɚɏɜɌəɔɣɑəəɚɕ ɠɚɜɘɚɕ əɚɜɘɌɗɨəɚɕ ɌəɌ-

ɞɚɘɔɔ, əɑ ɎɧɓɧɎɌɪɥɑɕ əɑɍɗɌɏɚɛɜɔɫɞəɧɡ 

Ɏɗɔɫəɔɕ əɌ ɠɔɓɔɚɗɚɏɔɣɑɝɖɔɑ ɠɟəɖɢɔɔ [26]. 

Ȯ ɍɚɗɨɤɔəɝɞɎɑ ɝɗɟɣɌɑɎ ɌəɚɘɌɗɔɫ ȶɔɘɘɑɜɗɑ 

əɑ ɛɜɔɎɚɐɔɞ ɖ ɎɑɜɞɑɍɜɚɍɌɓɔɗɫɜəɚɕ ɔɤɑɘɔ-

ɣɑɝɖɚɕ əɑɐɚɝɞɌɞɚɣəɚɝɞɔ ɔ ɘɚɒɑɞ ɛɜɚɞɑɖɌɞɨ 

ɍɑɝɝɔɘɛɞɚɘəɚ [6]. ȺɝəɚɎəɧɘɔ ɠɌɖɞɚɜɌɘɔ 

ɜɌɓɎɔɞɔɫ ɖɗɔəɔɣɑɝɖɔɡ ɝɔɘɛɞɚɘɚɎ ɟ ɛɌɢɔɑə-

ɞɚɎ ɝ ɌəɚɘɌɗɔɑɕ ȶɔɘɘɑɜɗɑ ɫɎɗɫɪɞɝɫ: ɩɖɝɞɜɌ-

ɎɌɓɌɗɨəɚɑ ɝɐɌɎɗɑəɔɑ ɛɚɓɎɚəɚɣəɚɕ Ɍɜɞɑɜɔɔ, 

ɐɚɗɏɚɎɜɑɘɑəəɌɫ ɞɜɌɎɘɌ ɌɐɎɑəɞɔɢɔɔ ɝɚɝɟɐɌ, 

Ɍ ɞɌɖɒɑ ɜɌɓɐɜɌɒɑəɔɑ ɛɌɜɌɎɌɓɌɗɨəɧɡ ɝɔɘɛɌ-

ɞɔɣɑɝɖɔɡ əɑɜɎɚɎ ɔ ɎɑɞɎɑɕ ɓɌɞɧɗɚɣəɚɏɚ əɑɜɎɌ 

[17, 22, 26].  

ȽɎɚɐɣɌɞɚɑ ɚɞɎɑɜɝɞɔɑ ɫɎɗɫɑɞɝɫ ɎɌɒəɧɘ 

ɌəɌɞɚɘɔɣɑɝɖɔɘ ɎɌɜɔɌəɞɚɘ ɌɞɗɌɝɌ, ɖɚɞɚɜɚɑ 

ɚɖɜɟɒɌɑɞ ɛɚɓɎɚəɚɣəɟɪ Ɍɜɞɑɜɔɪ ɔ ɛɑɜɔɌɜɞɑ-

ɜɔɌɗɨəɧɑ ɝɞɜɟɖɞɟɜɧ, ɔ ɑɏɚ ɘɚɒəɚ ɝɣɔɞɌɞɨ 

ɑɥɑ ɚɐəɔɘ ɛɜɔɘɑɜɚɘ ɞɚɏɚ, ɖɌɖ əɑɓəɌɣɔɞɑɗɨ-

əɧɑ ɌəɚɘɌɗɔɔ ɌɞɗɌəɞɚɓɌɞɧɗɚɣəɚɕ ɚɍɗɌɝɞɔ 

ɘɚɏɟɞ ɛɜɔɎɑɝɞɔ ɖ ɖɗɔəɔɣɑɝɖɔ ɓəɌɣɔɘɚɘɟ ɛɌ-

ɞɚɠɔɓɔɚɗɚɏɔɣɑɝɖɚɘɟ ɝɚɝɞɚɫəɔɪ [18, 25].  

ɂɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ.  

ȮɧɫɎɔɞɨ ɌəɚɘɌɗɔɪ ȶɔɘɘɑɜɗɑ ɗɟɣɑɎɧ-

ɘɔ ɘɑɞɚɐɌɘɔ ɔɝɝɗɑɐɚɎɌəɔɫ ɔ ɚɢɑəɔɞɨ ɑɬ Ɏɗɔ-

ɫəɔɑ əɌ ɖɜɚɎɚɞɚɖ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ.  

ȭɧɗɔ ɛɜɚɌəɌɗɔɓɔɜɚɎɌəɧ ɐɌəəɧɑ ɖɚɘ-

ɛɨɪɞɑɜəɚ-ɞɚɘɚɏɜɌɠɔɣɑɝɖɚɏɚ (ȶȾ) ɔɝɝɗɑɐɚɎɌ-

əɔɫ ɛɌɢɔɑəɞɚɎ, ɚɍɜɌɞɔɎɤɔɡɝɫ ɛɚ ɛɚɎɚɐɟ ɏɚ-

ɗɚɎəɧɡ ɍɚɗɑɕ ɔ əɑɛɜɔɫɞəɧɡ ɚɥɟɥɑəɔɕ Ɏ 

ɤɑɕəɚɕ ɚɍɗɌɝɞɔ. ȿ 41 ɔɓ 230 ɚɍɝɗɑɐɚɎɌəəɧɡ 

ɍɧɗɌ ɎɧɫɎɗɑəɌ ɌəɚɘɌɗɔɫ ȶɔɘɘɑɜɗɑ, ɔɓ ɖɚɞɚ-

ɜɧɡ ɟ 21 ɛɌɢɔɑəɞɌ ɛɜɚɎɑɐɑəɌ ɖɚɘɛɨɪɞɑɜəɌɫ 

ɞɚɘɚɏɜɌɠɔɫ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɝ ɓɌɡɎɌɞɚɘ 

Ɏɑɜɡəɑ-ɤɑɕəɚɏɚ ɚɞɐɑɗɌ, Ɍ ɞɌɖɒɑ ɟ 20 ɛɌɢɔ-

ɑəɞɚɎ ð ɞɚɗɨɖɚ ɤɑɕəɚɏɚ ɚɞɐɑɗɌ. ȺɍɝɗɑɐɚɎɌəɔɑ 

ɛɜɚɎɚɐɔɗɔ əɌ ɌɛɛɌɜɌɞɑ GE Optima 520 ɝ 16 

ɜɫɐɌɘɔ ɝɜɑɓɚɎ (ɛɜɚɔɓɎɚɐɝɞɎɚ ȽɄȬ). ȻɌɜɌ-

ɘɑɞɜɧ ȶȾ-ɝɖɌəɔɜɚɎɌəɔɫ: ɝɔɗɌ ɞɚɖɌ əɌ ɞɜɟɍɖɑ 

ð 249 ɘȬ ɐɗɫ ȶȾ ɏɚɗɚɎɧ ɔ 119 ɘȬ ɐɗɫ ȶȾ ɤɑɔ, 

əɌɛɜɫɒɑəɔɑ ð 120 ɖȮ, ɝɖɚɜɚɝɞɨ ɜɚɞɌɢɔɔ 

ɞɜɟɍɖɔ ð 1.0 ɝ, ɛɔɞɣ ð 0.85, ɞɚɗɥɔəɌ ɝɜɑɓɌ ð 

1.25 ɘɘ. ȷɟɣɑɎɌɫ əɌɏɜɟɓɖɌ ɛɜɔ ȶȾ ɝɚɝɞɌɎɗɫɗɌ 
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2 ɘȳɎ ɐɗɫ ɏɚɗɚɎɧ ɔ 5 ɘȳɎ ɐɗɫ ɤɑɕəɚɏɚ ɚɞɐɑɗɌ 

ɛɚɓɎɚəɚɣəɔɖɌ. ȿɗɨɞɜɌɓɎɟɖɚɎɟɪ (ȿȳ) ɐɟɛɗɑɖɝ-

əɟɪ ɝɚəɚɏɜɌɠɔɪ V3 ɛɚɓɎɚəɚɣəɚɕ Ɍɜɞɑɜɔɔ 

ɛɜɚɎɚɐɔɗɔ əɌ ɌɛɛɌɜɌɞɑ ESoate Mylab class C 

ɝ ɗɔəɑɕəɧɘ ɐɌɞɣɔɖɚɘ ɣɌɝɞɚɞɚɕ 5-7,5 ȸȯɢ ɔ 

ɖɚəɎɑɖɝəɧɘ ɐɌɞɣɔɖɚɘ ð 2-5 ȸȯɢ. ȾɜɌəɝɖɜɌ-

əɔɌɗɨəɟɪ ɐɚɛɛɗɑɜɚɏɜɌɠɔɪ ɛɜɚɎɚɐɔɗɔ ɝ ɛɚ-

ɘɚɥɨɪ ɝɔɝɞɑɘɧ EDAN instruments Ɏɑɜɝɔɔ 

1.2 ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɠɌɓɔɜɚɎɌəəɚɏɚ ɐɌɞɣɔ-

ɖɌ ɣɌɝɞɚɞəɚɏɚ ɐɔɌɛɌɓɚəɌ 3-7 ȸȯɢ. ȸȼȾ-

ɔɝɝɗɑɐɚɎɌəɔɑ ɛɜɚɔɓɎɑɐɑəɚ əɌ 1.5 Ⱦ ɌɛɛɌɜɌɞɑ 

SIEMENS MAGNETOM ESSENZA Tim+DOT.  

ȼɑɓɟɗɨɞɌɞɧ ɔɝɝɗɑɐɚɎɌəɔɫ.  

ȭɧɗɔ ɔɓɟɣɑəɧ ɐɌəəɧɑ ȶȾ-ɔɝɝɗɑɐɚɎɌəɔɫ 

ɛɌɢɔɑəɞɚɎ, ɛɜɚɎɑɐɬəəɧɑ əɌ ɏɚɗɚɎəɚɘ ɘɚɓɏɑ ɝ 

ɓɌɡɎɌɞɚɘ ɖɜɌəɔɚɢɑɜɎɔɖɌɗɨəɚɏɚ ɚɞɐɑɗɌ ɔ ɔɝ-

ɝɗɑɐɚɎɌəɔɫ ɤɑɕəɚɏɚ ɚɞɐɑɗɌ, ɝɜɑɐɔ ɖɚɞɚɜɧɡ ɟ 

41 ɛɌɢɔɑəɞɌ ɐɔɌɏəɚɝɞɔɜɚɎɌəɌ ɖɚɝɞəɌɫ ɛɑɜɑ-

ɘɧɣɖɌ ɛɑɜɎɚɏɚ ɤɑɕəɚɏɚ ɛɚɓɎɚəɖɌ.  

ȶɗɔəɔɣɑɝɖɔɑ ɝɔɘɛɞɚɘɧ ɟ ɚɍɝɗɑɐɚɎɌə-

əɧɡ ɛɌɢɔɑəɞɚɎ ɍɧɗɔ ɜɌɓɗɔɣəɧɘɔ: ɏɚɗɚɎəɌɫ 

ɍɚɗɨ, ɏɚɗɚɎɚɖɜɟɒɑəɔɑ, ɤɟɘ Ɏ ɟɤɌɡ, ɛɜɑɡɚ-

ɐɫɥɔɑ əɌɜɟɤɑəɔɫ ɝɗɟɡɌ ɔ ɓɜɑəɔɫ, ɟɝɞɌɗɚɝɞɨ, 

əɌɜɟɤɑəɔɫ ɝəɌ, əɑɟɝɞɚɕɣɔɎɌɫ ɛɚɡɚɐɖɌ, ɛɜɔ-

ɝɞɟɛɧ ɛɌɐɑəɔɫ, ɛɌəɔɣɑɝɖɔɑ ɌɞɌɖɔ, ɍɑɝɛɚɖɚɕ-

ɝɞɎɚ ɔɗɔ ɌɝɞɘɌ, ɚəɑɘɑəɔɑ ɜɟɖ ɔ ɝɟɐɚɜɚɏɔ. 

Ȼɚɝɗɑ ɐɔɌɏəɚɝɞɔɜɚɎɌəɔɫ ɖɚɝɞəɚɕ ɛɑɜɑɘɧɣɖɔ 

Ƚ1 ɚɖɌɓɌɗɚɝɨ, ɣɞɚ əɌɔɍɚɗɑɑ ɎɧɜɌɒɑəəɧɑ 

ɝɔɘɛɞɚɘɧ ɎɝɞɜɑɣɌɗɔɝɨ ɔɘɑəəɚ ɟ ɐɌəəɧɡ ɛɌ-

ɢɔɑəɞɚɎ ɔ ɟɝɔɗɔɎɌɗɔɝɨ ɛɜɔ ɛɚɎɚɜɚɞɌɡ ɏɚɗɚ-

Ɏɧ. 

ȮɚɓɜɌɝɞ ɚɍɝɗɑɐɚɎɌəəɧɡ ɛɌɢɔɑəɞɚɎ ɝɚ-

ɝɞɌɎɗɫɗ ɚɞ 21 ɐɚ 85 ɗɑɞ. Ƚɜɑɐəɔɕ ɎɚɓɜɌɝɞ 

ɘɟɒɣɔə ɝɚɝɞɌɎɗɫɗ 46,9 ɗɑɞ, ɒɑəɥɔə ð 52,8 

ɏɚɐɌ. Ȯ ɝɚɚɞɎɑɞɝɞɎɔɔ ɝ ɎɚɓɜɌɝɞəɚɕ ɖɗɌɝɝɔ-

ɠɔɖɌɢɔɑɕ ȮȺȳ, Ɏɝɑɡ ɛɌɢɔɑəɞɚɎ ɝ ɎɧɫɎɗɑə-

əɚɕ ɌəɚɘɌɗɔɑɕ ȶɔɘɘɑɜɗɑ, ɜɌɓɐɑɗɔɗɔ əɌ ɝɗɑ-

ɐɟɪɥɔɑ ɏɜɟɛɛɧ, ɣɞɚ ɛɜɔɎɑɐɑəɚ Ɏ ɞɌɍɗɔɢɑ 

ʈ1. 

ȶɌɖ Ɏɔɐɔɘ ɔɓ ɛɜɑɐɝɞɌɎɗɑəəɚɕ ɞɌɍɗɔɢɧ, 

ɌəɚɘɌɗɔɫ ȶɔɘɘɑɜɗɑ ɛɜɌɖɞɔɣɑɝɖɔ ɜɌɎəɚɢɑə-

əɚ ɚɞɘɑɣɌɗɌɝɨ ɖɌɖ ɟ ɘɟɒɣɔə, ɞɌɖ ɔ ɟ ɒɑə-

ɥɔə, ɝ ɣɌɝɞɚɞɚɕ ɎɝɞɜɑɣɌɑɘɚɝɞɔ 17,8%. 

Ȼɜɔ ɚɢɑəɖɑ ɖɚɘɛɨɪɞɑɜəɧɡ ɞɚɘɚɏɜɌɘɘ 

ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɛɌɢɔɑəɞɚɎ ɝ ɐɔɌɏəɚɝɞɔɜɚ-

ɎɌəəɚɕ ɌəɚɘɌɗɔɑɕ ȶɔɘɘɑɜɗɑ Ɏ 13 ɝɗɟɣɌɫɡ ɔɓ 

21 əɌɍɗɪɐɌɗɔɝɨ ɛɜɔɓəɌɖɔ ɝɚɝɟɐɔɝɞɚɕ ɩəɢɑ-

ɠɌɗɚɛɌɞɔɔ, Ɏ 6 ɝɗɟɣɌɫɡ ð ɛɜɔɓəɌɖɔ Ɍɞɜɚɠɔɔ 

ɘɚɓɒɑɣɖɌ ɔ Ɏ 3 ɝɗɟɣɌɫɡ ð ɑɐɔəɔɣəɧɑ ɖɔɝɞɧ. 

ȿ ɚɝəɚɎəɚɏɚ ɣɔɝɗɌ ɛɌɢɔɑəɞɚɎ (85%), ɢɑɗɑəɌ-

ɛɜɌɎɗɑəəɚ ɛɜɚɤɑɐɤɔɡ ɖɚɘɛɨɪɞɑɜəɟɪ ɞɚɘɚ-

ɏɜɌɠɔɪ ɤɑɕəɚɏɚ ɚɞɐɑɗɌ, ɚɞɘɑɣɌɗɝɫ ɜɌɓəɚɕ 

ɝɞɑɛɑəɔ ɎɧɜɌɒɑəəɚɝɞɔ ɚɝɞɑɚɡɚəɐɜɚɓ, Ɏ 75% 

ɝɗɟɣɌɑɎ ɝɚɣɑɞɌɎɤɔɕɝɫ ɝ əɌɗɔɣɔɑɘ ɛɜɚɞɜɟɓɔɔ 

ɔɗɔ ɏɜɧɒɔ ɘɑɒɛɚɓɎɚəɖɚɎɚɏɚ ɐɔɝɖɌ, ɔ Ɏ 20% 

əɌɍɗɪɐɑəɔɕ ɚɞɘɑɣɌɗɌɝɨ ɖɌɜɞɔəɌ ɝɛɚəɐɔɗɬɓɌ. 

Ȯ ɛɜɑɎɌɗɔɜɟɪɥɑɘ ɛɜɚɢɑəɞɑ ɟ ɚɍɝɗɑɐɚ-

ɎɌəəɧɡ əɌɘɔ ɛɌɢɔɑəɞɚɎ ɝ ɌəɚɘɌɗɔɑɕ ȶɔɘ-

ɘɑɜɗɑ əɌ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɘɘɑ ɓɌɐəɫɫ 

ɐɟɏɌ ɌɞɗɌəɞɌ əɌ ɩɖɜɌəɑ ɎɔɓɟɌɗɔɓɔɜɚɎɌɗɌɝɨ 

ɖɌɖ ɛɚɗɚɝɌ Ɏɧɝɚɖɚɕ ɛɗɚɞəɚɝɞɔ, əɌɐ ɖɚɞɚɜɚɕ 

ɚɛɜɑɐɑɗɫɗɌɝɨ ɖɚɗɨɢɑɎɔɐəɌɫ ɏɔɛɚɐɑəɝəɌɫ ɓɚ-

əɌ, ɚɖɌɕɘɗɬəəɌɫ ɣɌɝɞɔɣəɚ ɔɗɔ ɛɚɗəɚɝɞɨɪ 

ɓɌɘɖəɟɞɧɘ ɏɔɛɑɜɐɑəɝəɧɘ ɖɚɗɨɢɚɘ ð ɖɚɝɞ-

əɧɕ çɘɚɝɞɔɖè (ponticulus posticus) (ɜɔɝ. 1). 

ȼɑɓɟɗɨɞɌɞɧ əɌɤɔɡ ɔɝɝɗɑɐɚɎɌəɔɕ ɛɚɖɌ-

ɓɌɗɔ, ɣɞɚ ɟ 32 ɛɌɢɔɑəɞɚɎ (78%) ɝ ɐɔɌɏəɚɝɞɔ-

ɜɚɎɌəəɚɕ ɌəɚɘɌɗɔɑɕ ȶɔɘɘɑɜɗɑ əɌɍɗɪɐɌɗɚɝɨ 

ɐɎɟɝɞɚɜɚəəɑɑ ɜɌɝɛɚɗɚɒɑəɔɑ ɖɚɝɞəɚɕ ɛɑɜɑ-

ɘɧɣɖɔ 1-ɏɚ ɤɑɕəɚɏɚ ɛɚɓɎɚəɖɌ. Ȯ ɐɑɎɫɞɔ ɝɗɟ-

ɣɌɫɡ ɌəɚɘɌɗɔɫ ȶɔɘɘɑɜɗɑ əɚɝɔɗɌ ɚɐəɚɝɞɚ-

ɜɚəəɔɕ ɡɌɜɌɖɞɑɜ, ɛɜɔɣɬɘ ɛɜɌɖɞɔɣɑɝɖɔ Ɏɝɑ 

ɚəɔ (89%) ɜɌɝɛɚɗɌɏɌɗɔɝɨ ɝɗɑɎɌ. 

Ponticulus posticus, ɜɌɝɛɚɗɌɏɌɎɤɔɕɝɫ 

ɝɛɜɌɎɌ Ɏ 24 ɝɗɟɣɌɫɡ (73%) ɍɧɗ ɓɌɘɖəɟɞ (ɛɚɗ-

əɌɫ ɌəɚɘɌɗɔɫ ȶɔɘɘɑɜɗɑ) (ɜɔɝ. 2) ɔ Ɏ 9 ɝɗɟɣɌ-

ɫɡ (27%) əɑɓɌɘɖəɟɞ (əɑɛɚɗəɌɫ ɌəɚɘɌɗɔɫ 

ȶɔɘɘɑɜɗɑ). ȶɚɝɞəɌɫ ɛɑɜɑɘɧɣɖɌ ɛɑɜɎɚɏɚ 

ɤɑɕəɚɏɚ ɛɚɓɎɚəɖɌ əɌɐ ɗɑɎɚɕ ɐɟɒɖɚɕ Ɏ 32 

(80%) ɝɗɟɣɌɫɡ ɍɧɗɌ ɓɌɘɖəɟɞɌɫ ɔ Ɏ 8 (20%) ð 

əɑɓɌɘɖəɟɞɌɫ.  

ȻɜɚɎɑɐɑəɔɑ ɔɓɘɑɜɑəɔɕ ɛɌɜɌɘɑɞɜɚɎ 

ɝɎɚɐɣɌɞɚɏɚ ɚɞɎɑɜɝɞɔɫ ɘɑɞɚɐɚɘ ɞɚɘɚɏɜɌɠɔɔ 

ɛɚɖɌɓɌɗɚ,   ɣɞɚ  ɛɑɜɑɐəɑ-ɓɌɐəɔɕ  ɜɌɓɘɑɜ   ɛɜɔ  

ȾɌɍɗɔɢɌ ʈ1.   ȼɌɝɛɜɑɐɑɗɑəɔɑ ɚɍɝɗɑɐɚɎɌəəɧɡ ɛɌɢɔɑəɞɚɎ ɝ ɌəɚɘɌɗɔɑɕ ȶɔɘɘɑɜɗɑ 

ɛɚ ɎɚɓɜɌɝɞɟ ɔ ɛɚ ɛɚɗɟ. 

ɻʨʫʧʧʘ ɺʦʟʨʘʩʪ ʇʦʣ  

ʤʫʞʯʠʥʳ ʞʝʥʱʠʥʳ  

ʤʦʣʦʜʦʡ ʚʦʟʨʘʩʪ 18-44 ʛʦʜʘ 10 10  

ʩʨʝʜʥʠʡ ʚʦʟʨʘʩʪ 45-59 ʣʝʪ 5 7  

ʧʦʞʠʣʦʡ ʚʦʟʨʘʩʪ 60-74 ʛʦʜʘ 3 3  

ʩʪʘʨʯʝʩʢʠʡ ʚʦʟʨʘʩʪ 75-89 ʣʝʪ 2 1  

ɺʩʝʛʦ:  20 21  
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ȼɔɝ. 1 (Fig. 1) 
 

ȼɔɝ. 1.    ȽɡɑɘɌ.  

ȽɗɑɎɌ ɚɍɧɣəɧɕ ɛɑɜɎɧɕ ɤɑɕəɧɕ ɛɚɓɎɚəɚɖ ɝ ɚɏɔɍɌɪɥɑɕ ɑɏɚ ɛɚɓɎɚəɚɣəɚɕ Ɍɜɞɑɜɔɑɕ. ȽɛɜɌɎɌ əɌɐ Ɍɜɞɑɜɔ-

ɑɕ ɝɞɜɑɗɖɚɕ ɟɖɌɓɌəɌ ɐɟɒɖɌ ð ɌəɚɘɌɗɔɫ ȶɔɘɘɑɜɗɑ [29]. ȻȬ ð ɛɚɓɎɚəɚɣəɌɫ Ɍɜɞɑɜɔɫ, Ƚ1 ð ɛɑɜɎɧɕ ɤɑɕəɧɕ 

ɛɚɓɎɚəɚɖ, Ƚ2 ð Ɏɞɚɜɚɕ ɤɑɕəɧɕ ɛɚɓɎɚəɚɖ.  

Fig. 1.   Scheme.  

On the left there is the usual first cervical vertebra with the vertebral artery enveloping it. On the right above 

the artery, an arrow indicates an arch ð Kimmerle's anomaly [29]. PA ð vertebral artery, C1 ð first cervical 

vertebra, C2 ð second cervical vertebra.  

 

ȼɔɝ. 2 Ɍ (Fig. 2 Ɍ) 

 

ȼɔɝ. 2 ɍ (Fig. 2 b) 

ȼɔɝ. 2.   ȶȾ, 3D-ɜɑɖɚəɝɞɜɟɖɢɔɫ.  

ȻɌɢɔɑəɞ Ʉ., 39 ɗɑɞ. ȶɜɌəɔɚɎɑɜɞɑɍɜɌɗɨəɚɑ ɝɚɣɗɑəɑəɔɑ: Ɍ ð ɓɌɐəɑɑ ɛɚɗəɚɑ ɖɚɗɨɢɚ ȶɔɘɘɑɜɗɑ ɝɗɑɎɌ, ɍ ð əɑ-

ɛɚɗəɚɑ ɖɚɗɨɢɚ ɝɛɜɌɎɌ.  

Fig. 2.   CT, 3D reconstruction.  

Patient Sh., 39 years old. Craniovertebral articulation: a ð posterior complete  Kimmerle ring on the left, b ð 

incomplete ring on the right.  
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ɔɓɘɑɜɑəɔɫɡ ɝɚɝɞɌɎɔɗ ɚɞ 5,4 ɐɚ 7,4 ɘɘ, Ɏɑɜ-

ɞɔɖɌɗɨəɧɕ ɜɌɓɘɑɜ ɚɞɎɑɜɝɞɔɫ ð ɚɞ 5,0 ɐɚ 6,8 

ɘɘ. ȾɚɗɥɔəɌ ɖɚɝɞəɚɕ ɛɑɜɑɏɚɜɚɐɖɔ, ɠɚɜɘɔ-

ɜɟɪɥɌɫ ɖɜɧɤɟ ɚɞɎɑɜɝɞɔɫ, ɎɌɜɨɔɜɚɎɌɗɌ ɚɞ 

0,7 ɐɚ 2,9 ɘɘ.  

Ƀɞɚɍɧ ɟɞɚɣəɔɞɨ ɛɜɔɣɔəɟ ɎɚɓəɔɖəɚɎɑ-

əɔɫ Ɏɧɤɑɛɑɜɑɣɔɝɗɑəəɧɡ əɑɎɜɚɗɚɏɔɣɑɝɖɔɡ 

ɒɌɗɚɍ ɔ ɟɝɞɌəɚɎɔɞɨ ɝɎɫɓɨ ɝ ɌəɚɘɌɗɔɑɕ ȶɔɘ-

ɘɑɜɗɑ, ɘɧ ɛɜɚɎɑɗɔ ɐɚɛɛɗɑɜɚɏɜɌɠɔɣɑɝɖɚɑ ɚɍ-

ɝɗɑɐɚɎɌəɔɑ ɝɚɝɟɐɚɎ ɤɑɕəɚɏɚ ɚɞɐɑɗɌ. Ȼɜɔ 

ɛɜɚɎɑɐɑəɔɔ ȿȳ-ɐɚɛɛɗɑɜɚɏɜɌɠɔɔ V3 ɝɑɏɘɑəɞɌ 

ɛɚɓɎɚəɚɣəɧɡ Ɍɜɞɑɜɔɕ, ɚɛɔɜɌɫɝɨ əɌ ɚɛɧɞ 

ɟɣɬəɧɡ [1], ɘɧ ɝɞɚɗɖəɟɗɔɝɨ ɝ ɜɫɐɚɘ ɞɜɟɐəɚ-

ɝɞɑɕ: ɖɚɜɚɞɖɌɫ ɤɑɫ, ɍɚɗɨɤɌɫ ɞɚɗɥɔəɌ ɘɫɏ-

ɖɔɡ ɞɖɌəɑɕ, ɝɗɚɒəɧɕ ɡɚɐ ɛɚɓɎɚəɚɣəɚɕ Ɍɜɞɑ-

ɜɔɔ. Ȯ ɜɑɓɟɗɨɞɌɞɑ ɗɔɤɨ ɟ 2 ɔɓ 41 ɛɌɢɔɑəɞɌ 

ɍɧɗɌ ɛɚɗɟɣɑəɌ ɎɔɓɟɌɗɔɓɌɢɔɫ V3 ɝɑɏɘɑəɞɌ, 

ɣɞɚ əɑ ɐɌɗɚ ɐɔɌɏəɚɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɚɕ ɔə-

ɠɚɜɘɌɢɔɔ ɔ ɝɚɏɗɌɝɟɑɞɝɫ ɝ ɐɌəəɧɘɔ əɑɖɚɞɚ-

ɜɧɡ ɌɎɞɚɜɚɎ [13]. 

ȹɌ ɝɗɑɐɟɪɥɑɘ ɩɞɌɛɑ əɌɘɔ ɍɧɗɚ ɛɜɚɎɑ-

ɐɑəɚ ɚɍɝɗɑɐɚɎɌəɔɑ ɍɚɗɨəɧɡ ɘɑɞɚɐɚɘ ɟɗɨɞɜɌ-

ɓɎɟɖɚɎɚɕ ɞɜɌəɝɖɜɌəɔɌɗɨəɚɕ ɐɚɛɛɗɑɜɚɏɜɌ-

ɠɔɔ, ɛɜɔ ɖɚɞɚɜɚɕ ɎɧɫɎɔɗɔ ɝəɔɒɑəɔɑ ɝɖɚ-

ɜɚɝɞəɧɡ ɛɚɖɌɓɌɞɑɗɑɕ ɖɜɚɎɚɞɚɖɌ Ɏ 4 ɝɑɏɘɑəɞɑ 

ɛɚɓɎɚəɚɣəɧɡ Ɍɜɞɑɜɔɕ, ɚɡɎɌɣɑəəɧɡ ɓɌɘɖəɟ-

ɞɧɘ ɖɚɝɞəɧɘ ɖɚɗɨɢɚɘ ɛɜɔ ɌəɚɘɌɗɔɔ ȶɔɘ-

ɘɑɜɗɑ.  

ȺɝəɚɎɧɎɌɫɝɨ əɌ əɚɜɘɌɞɔɎəɧɡ ɛɚɖɌɓɌ-

ɞɑɗɫɡ ɖɜɚɎɚɞɚɖɌ Ɏ ɛɚɓɎɚəɚɣəɧɡ Ɍɜɞɑɜɔɫɡ ɛɚ 

ɂɎɔɍɑɗɪ [13], ɚɛɜɑɐɑɗɔɗɔ ɜɌɓɗɔɣəɚɕ ɝɞɑɛɑəɔ 

ɎɧɜɌɒɑəəɚɝɞɔ ɝəɔɒɑəɔɑ ɝɖɚɜɚɝɞɔ ɖɜɚɎɚɞɚ-

ɖɌ. ȿ ɛɌɢɔɑəɞɚɎ ɝ ɚɐəɚɝɞɚɜɚəəɔɘ əɑɓɌɘɖəɟ-

ɞɧɘ ɎɌɜɔɌəɞɚɘ ɌəɚɘɌɗɔɔ ȶɔɘɘɑɜɗɑ ɘɚɗɚɐɚ-

ɏɚ ɎɚɓɜɌɝɞɌ ɏɑɘɚɐɔəɌɘɔɣɑɝɖɔ ɓəɌɣɔɘɧɡ ɔɓ-

ɘɑəɑəɔɕ ɝɖɚɜɚɝɞɔ ɖɜɚɎɚɞɚɖɌ əɑ ɚɞɘɑɣɌɗɔ: Ɏ 

V3 ɝɑɏɘɑəɞɑ ɛɚɓɎɚəɚɣəɚɕ Ɍɜɞɑɜɔɔ ɝɜɑɐəɫɫ 

ɝɖɚɜɚɝɞɨ ɖɜɚɎɚɞɚɖɌ ɝɚɝɞɌɎɔɗɌ 35,7Ñ6 ɝɘ/ɝ, Ɏ 

V4 ɝɑɏɘɑəɞɑ ð 38,2Ñ6,2 ɝɘ/ɝ. Ȯ ɛɜɚɞɔɎɚɎɑɝ 

ɩɞɔɘ ɐɌəəɧɘ Ɏ ɚɝɞɌɗɨəɧɡ ɏɜɟɛɛɌɡ ɟ ɛɌɢɔɑə-

ɞɚɎ ɝ ɐɔɌɏəɚɝɞɔɜɚɎɌəəɧɘ əɑɓɌɘɖəɟɞɧɘ ɎɌ-

ɜɔɌəɞɚɘ ɌəɚɘɌɗɔɔ ȶɔɘɘɑɜɗɑ, ɘɧ ɖɚəɝɞɌɞɔ-

ɜɚɎɌɗɔ ɝəɔɒɑəɔɑ ɖɜɚɎɚɞɚɖɌ Ɏ ɛɜɑɐɑɗɌɡ 

əɔɒəɑɕ ɏɜɌəɔ əɚɜɘɌɞɔɎəɧɡ ɖɜɔɞɑɜɔɑɎ: 

ɝɜɑɐəɫɫ ɝɖɚɜɚɝɞɨ ɖɜɚɎɚɞɚɖɌ Ɏ V3 ɝɑɏɘɑəɞɑ 

ɛɚɓɎɚəɚɣəɚɕ Ɍɜɞɑɜɔɔ ɝɚɝɞɌɎɔɗɌ 27,2Ñ5,2 

ɝɘ/ɝ, Ɏ V4 ɝɑɏɘɑəɞɑ ð 28,3Ñ5,3 ɝɘ/ɝ. ȿ ɛɌɢɔ-

ɑəɞɚɎ ɝ ɓɌɘɖəɟɞɚɕ ɠɚɜɘɚɕ ɌəɚɘɌɗɔɔ ȶɔɘ-

ɘɑɜɗɑ Ɏɚ Ɏɝɑɡ ɎɚɓɜɌɝɞəɧɡ ɏɜɟɛɛɌɡ ɚɞɘɑɣɌ-

ɗɔɝɨ ɏɑɘɚɐɔəɌɘɔɣɑɝɖɔ ɓəɌɣɔɘɧɑ ɔɓɘɑəɑəɔɫ 

ɖɜɚɎɚɞɚɖɌ əɌ ɐɌəəɚɕ ɝɞɚɜɚəɑ, ɡɚɞɫ əɑ ɎɝɑɏɐɌ 

ɛɜɔɎɚɐɔɗɚ ɖ əɑɎɜɚɗɚɏɔɣɑɝɖɚɕ ɝɔɘɛɞɚɘɌɞɔɖɑ: 

Ɏ V3 ɝɑɏɘɑəɞɑ - 20,1Ñ4,5 ɝɘ/ɝ, V4 ɝɑɏɘɑəɞɑ ð 

21,4Ñ4,6 ɝɘ/ɝ, ɣɞɚ Ɏɑɜɚɫɞəɚ ɖɚɘɛɑəɝɔɜɚɎɌ-

ɗɚɝɨ ɛɜɚɞɔɎɚɛɚɗɚɒəɚɕ ɛɚɓɎɚəɚɣəɚɕ Ɍɜɞɑɜɔ-

ɑɕ, ɏɐɑ ɝɖɚɜɚɝɞɔ ɖɜɚɎɚɞɚɖɌ əɌɡɚɐɔɗɔɝɨ Ɏ 

ɛɜɑɐɑɗɌɡ əɚɜɘɧ. ȷɔɤɨ əɌɗɔɣɔɑ ɓɌɘɖəɟɞɚɏɚ 

ɖɚɝɞəɚɏɚ ɖɚɗɨɢɌ Ƚ1 ɝ ɐɎɟɡ ɝɞɚɜɚə ɛɜɔɎɚɐɔɗɚ 

ɖ ɓɌɘɑɐɗɑəɔɪ ɖɜɚɎɚɞɚɖɌ ɛɚ ɍɌɓɔɗɗɫɜəɚɕ Ɍɜ-

ɞɑɜɔɔ (26,5Ñ5,1 ɝɘ/ɝ). 

ȾɌɖ ɖɌɖ ɛɜɚɎɑɐɬəəɧɑ ɟɗɨɞɜɌɓɎɟɖɚɎɧɑ 

ɔɝɝɗɑɐɚɎɌəɔɫ ɝɚɝɟɐɚɎ ɖɜɌəɔɚɎɑɜɞɑɍɜɌɗɨəɚɕ 

ɓɚəɧ əɑ ɐɌɗɔ ɛɚɗəɚɕ ɌəɌɞɚɘɔɣɑɝɖɚɕ ɚɢɑəɖɔ 

ɔəɞɜɌɖɜɌəɔɌɗɨəɧɡ ɚɞɐɑɗɚɎ ɛɚɓɎɚəɚɣəɧɡ Ɍɜ-

ɞɑɜɔɕ, Ɏɝɑɘ ɛɌɢɔɑəɞɌɘ ɝ ɌəɚɘɌɗɔɑɕ ȶɔɘɘɑɜ-

ɗɑ ɢɑɗɑəɌɛɜɌɎɗɑəəɚ ɍɧɗɌ ɎɧɛɚɗəɑəɌ ȸȼ-

ɌəɏɔɚɏɜɌɠɔɫ, Ɏ ɡɚɐɑ ɖɚɞɚɜɚɕ ɟ 24 (58,5%) 

ɛɌɢɔɑəɞɚɎ ɝ ɌəɚɘɌɗɔɑɕ ȶɔɘɘɑɜɗɑ ɎɔɓɟɌɗɔ-

ɓɔɜɚɎɌə ɜɌɓɗɔɣəɧɡ ɞɔɛɚɎ ɜɌɓɚɍɥɬəəɧɕ Ɍɜ-

ɞɑɜɔɌɗɨəɧɕ ɖɜɟɏ ɍɚɗɨɤɚɏɚ ɘɚɓɏɌ. ȹɌɔɍɚɗɑɑ 

ɣɌɝɞɚ əɌɍɗɪɐɌɗɌɝɨ ɛɜɑɜɧɎɔɝɞɚɝɞɨ ɓɌɐəɑɏɚ 

ɚɞɐɑɗɌ ɌɜɞɑɜɔɌɗɨəɚɏɚ ɖɜɟɏɌ ɍɚɗɨɤɚɏɚ ɘɚɓɏɌ Ɏ 

Ɏɔɐɑ ɌɛɗɌɓɔɔ ɓɌɐəɑɕ ɝɚɑɐɔəɔɞɑɗɨəɚɕ Ɍɜɞɑ-

ɜɔɔ, Ɍ ɞɌɖɒɑ ɓɌɐəɑɕ ɞɜɔɠɟɜɖɌɢɔɔ Ɏəɟɞɜɑə-

əɑɕ ɝɚəəɚɕ Ɍɜɞɑɜɔɔ. ȿ 22 (53,7%) ɚɍɝɗɑɐɚ-

ɎɌəəɧɡ ɐɔɌɏəɚɝɞɔɜɚɎɌəɚ ɚɞɝɟɞɝɞɎɔɑ ɓɌɐəɑɕ 

ɝɚɑɐɔəɔɞɑɗɨəɚɕ Ɍɜɞɑɜɔɔ, Ɍ ɟ 13 (31,7%) ɔɓ 

əɔɡ əɑ ɎɔɓɟɌɗɔɓɔɜɚɎɌɗɔɝɨ ɝɚɑɐɔəɔɞɑɗɨəɧɑ 

Ɍɜɞɑɜɔɔ ɝ ɚɍɑɔɡ ɝɞɚɜɚə, ɟ 6 (14,6%) ð ɓɌɐəɫɫ 

ɝɚɑɐɔəɔɞɑɗɨəɌɫ Ɍɜɞɑɜɔɫ ɝɗɑɎɌ ɔ ɟ 3 (7,3%) ð 

ɝɛɜɌɎɌ.  

ȻɜɔɓəɌɖɚɘ, ɡɌɜɌɖɞɑɜɔɓɟɪɥɔɘ ɚɝɚɍɑə-

əɚɝɞɔ ɝɞɜɚɑəɔɫ ɘɌɏɔɝɞɜɌɗɨəɧɡ Ɍɜɞɑɜɔɕ ɏɚ-

ɗɚɎɧ ɟ ɚɍɝɗɑɐɚɎɌəəɧɡ ɝ ɌəɚɘɌɗɔɑɕ ȶɔɘɘɑɜ-

ɗɑ, ɞɌɖɒɑ ɫɎɗɫɗɌɝɨ ɔɓɎɔɞɚɝɞɨ ɝɚɝɟɐɚɎ ɖɜɌ-

əɔɚɎɑɜɞɑɍɜɌɗɨəɚɏɚ ɚɞɐɑɗɌ, ɚɞɘɑɣɑəəɌɫ ɟ 15 

ɚɍɝɗɑɐɚɎɌəəɧɡ (36,6%) Ɏ V3 ɔ V4 ɝɑɏɘɑəɞɌɡ 

ɛɚɓɎɚəɚɣəɚɕ Ɍɜɞɑɜɔɔ. ȿ ɍɚɗɨɤɔəɝɞɎɌ ɛɌɢɔ-

ɑəɞɚɎ ɐɔɌɏəɚɝɞɔɜɚɎɌəɧ ɝɚɣɑɞɌəɔɫ ɜɌɓɗɔɣ-

əɧɡ ɎɌɜɔɌəɞɚɎ ɔɓɎɔɞɚɝɞɔ. Ƚ-ɚɍɜɌɓəɌɫ ɔɓɎɔ-

ɞɚɝɞɨ ɛɚɓɎɚəɚɣəɚɕ Ɍɜɞɑɜɔɔ ɎɧɫɎɗɑəɌ ɟ 12 

(29,3%) ɛɌɢɔɑəɞɚɎ, S-ɚɍɜɌɓəɌɫ ð ɟ 6 (14,6%), 

ɚɍɜɌɓɚɎɌəɔɑ ɛɑɜɑɏɔɍɚɎ ɚɞɘɑɣɑəɚ ɟ 5 (12,2%) 

ɍɚɗɨəɧɡ.  

Ȼɜɔ ɔɓɘɑɜɑəɔɔ ɐɔɌɘɑɞɜɌ ɝɚɝɟɐɚɎ ɘɑɞɚ-

ɐɚɘ ȸȼ-ɌəɏɔɚɏɜɌɠɔɔ əɌ ɟɜɚɎəɑ V3-V4, ɛɚɛɑ-

ɜɑɣəɧɕ ɜɌɓɘɑɜ ɛɚɓɎɚəɚɣəɧɡ Ɍɜɞɑɜɔɕ Ɏ ɝɜɑɐ-

əɑɘ ɝɚɝɞɌɎɔɗ 3,3 Ñ 0,7 ɘɘ ɝ ɐɎɟɡ ɝɞɚɜɚə (3,24 

Ñ 0,76 ɝɗɑɎɌ, ɔ 3,17 Ñ 0,76 ɝɛɜɌɎɌ). Ȼɜɔ ɩɞɚɘ 

ɛɚɖɌɓɌɞɑɗɔ ɘɑəɑɑ 3 ɘɘ ɚɞɘɑɣɌɗɔɝɨ Ɏ 32,9%, 

ɣɞɚ ɝɚɚɞɎɑɞɝɞɎɟɑɞ ɛɌɜɌɘɑɞɜɌɘ ɚɢɑəɖɔ ɏɔɛɚ-

ɛɗɌɓɔɔ ɛɚɓɎɚəɚɣəɚɕ Ɍɜɞɑɜɔɔ ɛɚ ɐɌəəɧɘ ɗɔ-

ɞɑɜɌɞɟɜɧ [27]. 

Ⱥɍɝɟɒɐɑəɔɑ.  

ȶɌɖ Ɏɔɐəɚ, ɔɓɟɣɑəɔɑ ɛɌɞɚɏɑəɑɓɌ Ɏɑɜ-

ɞɑɍɜɌɗɨəɚ-ɍɌɓɔɗɫɜəɚɕ əɑɐɚɝɞɌɞɚɣəɚɝɞɔ, 

ɟɞɚɣəɑəɔɑ Ɏɗɔɫəɔɫ ɐɑɏɑəɑɜɌɞɔɎəɧɡ ɔɓɘɑəɑ-

əɔɕ Ɏ ɤɑɕəɚɘ ɚɞɐɑɗɑ ɛɚɓɎɚəɚɣəɔɖɌ əɌ ɜɌɓ-

Ɏɔɞɔɑ ɏɑɘɚɐɔəɌɘɔɣɑɝɖɔɡ əɌɜɟɤɑəɔɕ Ɏ Ɏɑɜ-

ɞɑɍɜɌɗɨəɚ-ɍɌɓɔɗɫɜəɚɘ ɝɚɝɟɐɔɝɞɚɘ ɍɌɝɝɑɕəɑ, 

ɛɚɔɝɖ ɔ ɌɛɜɚɍɌɢɔɫ əɚɎɧɡ ɛɚɐɡɚɐɚɎ ɖ ɐɔɌ-

ɏəɚɝɞɔɖɑ, ɚɛɞɔɘɔɓɌɢɔɫ ɗɑɣɑɍəɧɡ Ɏɚɓɐɑɕ-

ɝɞɎɔɕ ɛɜɔ ɐɌəəɚɕ ɛɌɞɚɗɚɏɔɔ ɛɜɑɐɝɞɌɎɗɫɪɞɝɫ 

ɌɖɞɟɌɗɨəɧɘɔ, ɣɞɚ ɝɚɓɐɌɬɞ ɛɜɑɐɛɚɝɧɗɖɔ ɐɗɫ 

ɛɜɚɎɑɐɑəɔɫ ɔɝɝɗɑɐɚɎɌəɔɕ. 

ȹɌ ɝɑɏɚɐəɫɤəɔɕ ɐɑəɨ ɝɛɚɝɚɍəɚɝɞɔ 

ɖɚɘɛɨɪɞɑɜəɚɕ ɔ ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɚɕ ɞɚ-

ɘɚɏɜɌɠɔɔ ɐɗɫ ɛɚɗɟɣɑəɔɫ ɛɚɐɜɚɍəɚɕ ɌəɌɞɚ-
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ɘɔɣɑɝɖɚɕ ɔəɠɚɜɘɌɢɔɔ ɚ ɝɞɜɚɑəɔɔ ɛɚɓɎɚəɚɣ-

əɔɖɌ ɔ ɖɜɌəɔɚɎɑɜɞɑɍɜɌɗɨəɚɏɚ ɚɞɐɑɗɌ, ɛɜɑɐɚ-

ɝɞɌɎɗɫɑɞ ɟəɔɖɌɗɨəɟɪ Ɏɚɓɘɚɒəɚɝɞɨ Ɏɚɓɚɍəɚ-

Ɏɔɞɨ ɎəɔɘɌəɔɑ ɖ ɩɞɚɕ ɝɗɚɒəɚɕ ɚɍɗɌɝɞɔ ɝɖɑ-

ɗɑɞɌ [26]. 

ȽɞɌɞɔɝɞɔɖɌ ɏɚɎɚɜɔɞ, ɣɞɚ Ɏ ɝɜɑɐəɑɘ 

ɎɝɞɜɑɣɌɑɘɚɝɞɨ ɌəɚɘɌɗɔɔ ȶɔɘɘɑɜɗɑ 16-20%, Ɍ 

ɩɞɚ ɖɌɒɐɧɕ 5-6 ɣɑɗɚɎɑɖ! Ȯ əɌɤɑɘ ɔɝɝɗɑɐɚ-

ɎɌəɔɔ ɣɌɝɞɚɞɌ ɝɎɚɐɣɌɞɚɏɚ ɚɞɎɑɜɝɞɔɫ ɛɜɔ-

ɍɗɔɒɑəɌ ɖ ɝɜɑɐəɑɕ ɎɝɞɜɑɣɌɑɘɚɝɞɔ ɛɚ əɌɝɑɗɑ-

əɔɪ [20, 24], ɚɐəɌɖɚ, ɛɚ ɐɌəəɧɘ əɑɖɚɞɚɜɧɡ 

ɌɎɞɚɜɚɎ ɖɚɝɞəɧɕ ɘɚɝɞɔɖ ɚɛɜɑɐɑɗɫɑɞɝɫ ɚɞ 8%  

ɐɚ 10-12% ɝɗɟɣɌɑɎ [9]. Ƚ ɐɜɟɏɚɕ ɝɞɚɜɚəɧ, Ɏ 

əɑɖɚɞɚɜɧɡ ɔɝɝɗɑɐɚɎɌəɔɫɡ ɛɚɐɚɍəɧɑ ɔɓɘɑəɑ-

əɔɫ ɍɧɗɔ ɐɔɌɏəɚɝɞɔɜɚɎɌəɧ ɟ 37,5% ɛɌɢɔɑə-

ɞɚɎ ɔ ɐɌɒɑ ɚɞ 37% ɐɚ 80% ɚɍɝɗɑɐɚɎɌəəɧɡ [6, 

16]. Ȯ ɔɝɝɗɑɐɚɎɌəɔɫɡ ɚɞɐɑɗɨəɧɡ ɌɎɞɚɜɚɎ ɏɚ-

Ɏɚɜɔɞɝɫ, ɣɞɚ ɣɌɝɞɚ ɎɝɞɜɑɣɌɪɞɝɫ əɑɛɚɗəɧɑ 

ɠɚɜɘɧ ɝ ɘəɚɒɑɝɞɎɚɘ ɜɌɓɗɔɣəɧɡ ɎɌɜɔɌɢɔɕ, 

Ɏ ɜɑɓɟɗɨɞɌɞɑ ɣɑɏɚ əɑɞ ɔɡ ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɕ 

ɖɗɌɝɝɔɠɔɖɌɢɔɔ Ɏ ɗɔɞɑɜɌɞɟɜɑ  ɔ ɚəɔ ɘɚɏɟɞ 

ɍɧɞɨ əɑ ɟɣɞɑəɧ [27]. ɉɞɔ ɔɓɘɑəɑəɔɫ ɝɚɣɑɞɌ-

ɪɞɝɫ ɝ ɎɌɜɔɌəɞɌɘɔ ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ ɔɓɘɑəɑ-

əɔɕ ɝɚɝɟɐɚɎ ɌɜɞɑɜɔɌɗɨəɚɏɚ ɖɜɟɏɌ ɍɚɗɨɤɚɏɚ 

ɘɚɓɏɌ, ɘɌɏɔɝɞɜɌɗɨəɧɡ Ɍɜɞɑɜɔɕ ɏɚɗɚɎɧ ɔ 

ɎəɟɞɜɔɘɚɓɏɚɎɚɕ Ɏɑəɚɓəɚɕ ɝɔɝɞɑɘɧ.  

Ⱥɍɓɚɜ ɗɔɞɑɜɌɞɟɜəɧɡ ɔɝɞɚɣəɔɖɚɎ ɛɚɐ-

ɞɎɑɜɒɐɌɑɞ ɓəɌɣɔɘɚɝɞɨ ɝɚɝɟɐɔɝɞɧɡ ɔɓɘɑəɑ-

əɔɕ Ɏ ɛɌɞɚɏɑəɑɓɑ ɏɚɗɚɎəɚɕ ɍɚɗɔ, ɣɞɚ ɚɛɜɑɐɑ-

ɗɫɑɞ ɞɌɖɞɔɖɟ ɗɑɣɑəɔɫ ɔ ɛɜɚɠɔɗɌɖɞɔɖɔ. ȶ ɝɚ-

ɒɌɗɑəɔɪ, əɌ ɝɑɏɚɐəɫɤəɔɕ ɐɑəɨ ɎɜɌɣɔ əɑ ɓɌ-

ɐɟɘɧɎɌɪɞɝɫ, Ɍ əɑɖɚɞɚɜɧɑ ɔ əɑ ɓəɌɪɞ ɚ ɝɟɥɑ-

ɝɞɎɚɎɌəɔɔ ɐɌəəɚɕ ɛɌɞɚɗɚɏɔɔ ɔ ɘɑɝɫɢɌɘɔ, Ɍ 

ɛɚɜɚɕ ɏɚɐɌɘɔ ɛɜɚɎɚɐɫɞ ɝɔɘɛɞɚɘɌɞɔɣɑɝɖɟɪ 

ɞɑɜɌɛɔɪ, əɑ ɛɚɐɚɓɜɑɎɌɫ ɣɞɚ ɜɟɞɔəəɧɘɔ ɘɑ-

ɞɚɐɌɘɔ ɘɚɒəɚ ɛɚɐɞɎɑɜɐɔɞɨ ɔɗɔ ɔɝɖɗɪɣɔɞɨ 

ɌəɚɘɌɗɔɪ ȶɔɘɘɑɜɗɑ. ȰɌəəɧɑ ɩɞɔɡ ɚɍɝɗɑɐɚ-

ɎɌəɔɕ ɘɚɏɗɔ ɍɧ ɚɍɑɝɛɑɣɔɞɨ ɛɜɚɠɔɗɌɖɞɔɖɟ ɔ 

ɗɑɣɑəɔɑ ɢɑɜɑɍɜɚɎɌɝɖɟɗɫɜəɧɡ əɌɜɟɤɑəɔɕ ɟ 

ɞɌɖɔɡ ɛɌɢɔɑəɞɚɎ.  

Ȱɗɫ ɞɚɏɚ, ɣɞɚɍɧ ɐɌɞɨ ɛɜɚɏəɚɓ ɚ Ɏɗɔɫəɔɔ 

əɌɗɔɣɔɫ ponticulus posticus əɑɚɍɡɚɐɔɘɚ ɜɑ-

ɤɔɞɨ əɑɝɖɚɗɨɖɚ ɎɚɛɜɚɝɚɎ: 

- ɟɝɞɌəɚɎɔɞɨ ɝɚɚɞəɚɤɑəɔɑ ɐɔɌɘɑɞɜɚɎ 

ɝɚɝɟɐɚɎ ɘɑɒɐɟ ɝɚɍɚɕ ɔ ɝ ɐɔɌɘɑɞɜɚɘ ɖɚɝɞəɚɏɚ 

ɖɚɗɨɢɌ ɛɑɜɎɚɏɚ ɤɑɕəɚɏɚ ɛɚɓɎɚəɖɌ,  

- ɚɛɜɑɐɑɗɔɞɨ ɛɚɗəɌɫ ɔɗɔ əɑɛɚɗəɌɫ ɛɑ-

ɜɑɘɧɣɖɌ,  

- ɚɐəɚɝɞɚɜɚəəɔɕ ɔɗɔ ɐɎɟɝɞɚɜɚəəɔɕ ɡɌ-

ɜɌɖɞɑɜ ɔɓɘɑəɑəɔɫ,  

- ɎɌɜɔɌəɞɧ ɝɞɜɚɑəɔɫ ɘɌɏɔɝɞɜɌɗɨəɧɡ 

ɝɚɝɟɐɚɎ Ɏ ɖɌɒɐɚɘ ɔəɐɔɎɔɐɟɌɗɨəɚɘ ɝɗɟɣɌɑ.  

ȻɜɚɎɑɐɬəəɌɫ əɌɘɔ ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚ-

ɘɚɏɜɌɠɔɫ ɐɌɗɌ Ɏɚɓɘɚɒəɚɝɞɨ ɐɔɠɠɑɜɑəɢɔɜɚ-

ɎɌɞɨ ɛɚɗəɟɪ ɔ əɑɛɚɗəɟɪ ɛɑɜɑɘɧɣɖɟ, Ɍ ɞɌɖɒɑ 

ɚɐəɚ- ɔ ɐɎɟɡɝɞɚɜɚəəɔɕ ɡɌɜɌɖɞɑɜ ɔɓɘɑəɑəɔɕ 

ɛɜɔ ɌəɚɘɌɗɔɔ ȶɔɘɘɑɜɗɑ. Ȱɗɫ ɚɛɜɑɐɑɗɑəɔɫ 

ɎɌɜɔɌəɞɚɎ ɝɞɜɚɑəɔɫ ɘɌɏɔɝɞɜɌɗɨəɧɡ ɝɚɝɟɐɚɎ 

ɖɜɌəɔɚɎɑɜɞɑɍɜɌɗɨəɚɕ ɓɚəɧ, əɌ ɝɗɑɐɟɪɥɑɘ 

ɩɞɌɛɑ ɍɧɗɌ ɛɜɚɎɑɐɑəɌ ȸȼ-ɌəɏɔɚɏɜɌɠɔɫ, ɐɌə-

əɧɑ ɖɚɞɚɜɚɕ Ɏ ɖɌɒɐɚɘ ɔəɐɔɎɔɐɟɌɗɨəɚɘ ɝɗɟ-

ɣɌɑ Ɏ ɝɚɣɑɞɌəɔɔ ɝ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔ-

ɑɕ ɐɌɗɔ Ɏɚɓɘɚɒəɚɝɞɨ ɚɢɑəɔɞɨ ɐɔɌɘɑɞɜ ɛɚ-

ɓɎɚəɚɣəɧɡ Ɍɜɞɑɜɔɕ ɘɑɒɐɟ ɝɚɍɚɕ ɔ ɝ ɐɔɌɘɑɞ-

ɜɚɘ ɖɚɝɞəɚɏɚ ɖɚɗɨɢɌ ɌɞɗɌɝɌ. ȯɔɛɚɛɗɌɓɔɜɚ-

ɎɌəəɌɫ ɛɚɓɎɚəɚɣəɌɫ Ɍɜɞɑɜɔɫ ɣɌɥɑ ɚɞɘɑɣɌ-

ɗɌɝɨ əɌ ɝɞɚɜɚəɑ, ɏɐɑ ɍɧɗɌ ɎɧɫɎɗɑəɌ ɓɌɘɖəɟ-

ɞɌɫ ɠɚɜɘɌ ɌəɚɘɌɗɔɔ ȶɔɘɘɑɜɗɑ. 

ȻɚɝɜɑɐɝɞɎɚɘ ɞɜɌəɝɖɜɌəɔɌɗɨəɚɕ ɐɚ-

ɛɛɗɑɜɚɏɜɌɠɔɔ ɍɧɗɚ ɟɝɞɌəɚɎɗɑəɚ ɜɌɓɗɔɣəɚɕ 

ɎɧɜɌɒɑəəɚɝɞɔ ɛɚəɔɒɑəɔɑ ɝɖɚɜɚɝɞɔ ɖɜɚɎɚ-

ɞɚɖɌ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɎɌɜɔɌəɞɚɎ ɖɚɝɞəɚɏɚ 

ɖɚɗɨɢɌ ɌɞɗɌɝɌ. ȮɧɫɎɗɑəəɧɑ ɏɑɘɚɐɔəɌɘɔɣɑ-

ɝɖɔɑ ɔɓɘɑəɑəɔɫ, Ɏɚɓɘɚɒəɚ, ɫɎɗɫɪɞɝɫ ɐɚɖɌ-

ɓɌɞɑɗɨɝɞɎɚɘ ɎɧɜɌɒɑəəɚɝɞɔ əɑɎɜɚɗɚɏɔɣɑɝɖɔɡ 

ɒɌɗɚɍ. 

ȽɚɎɚɖɟɛəɚɝɞɨ ɩɞɔɡ ɐɌəəɧɡ ɘɚɒɑɞ ɐɌ-

ɎɌɞɨ ɛɜɚɏəɚɓ ɚ Ɏɚɓɘɚɒəɧɡ ɛɜɔɣɔəəɧɡ ɠɌɖ-

ɞɚɜɌɡ, ɖɚɞɚɜɧɑ ɘɚɏɟɞ ɎɧɓɎɌɞɨ ɝəɔɒɑəɔɑ ɘɚɓ-

ɏɚɎɚɏɚ ɖɜɚɎɚɞɚɖɌ, ɣɞɚ Ɏ ɝɎɚɪ ɚɣɑɜɑɐɨ Ɏɑɐɬɞ ɖ 

ɜɌəəɑɕ ɔəɎɌɗɔɐɔɓɌɢɔɔ ɔ ɟɞɜɌɞɑ ɜɌɍɚɞɚɝɛɚ-

ɝɚɍəɚɝɞɔ. 

ȳɌɖɗɪɣɑəɔɑ.  

ȻɚɐɣɑɜɖəɟɞɌ ɓəɌɣɔɘɚɝɞɨ ɜɚɗɔ ɝɛɚəɐɔ-

ɗɚɏɑəəɚɏɚ ɠɌɖɞɚɜɌ, ɖɚɞɚɜɧɕ ɘɚɒɑɞ ɫɎɗɫɞɨɝɫ 

ɛɜɔɣɔəɚɕ ɔɗɔ ɝɛɚɝɚɍɝɞɎɚɎɌɞɨ ɜɌɓɎɔɞɔɪ 

əɌɜɟɤɑəɔɕ ɖɜɚɎɚɚɍɜɌɥɑəɔɫ Ɏ ɎɑɜɞɑɍɜɌɗɨəɚ-

ɍɌɓɔɗɫɜəɚɕ ɝɔɝɞɑɘɑ. ȴɝɝɗɑɐɚɎɌəɔɫ ɎɌɜɔɌəɞɌ 

ɜɌɓɎɔɞɔɫ ɛɑɜɎɚɏɚ ɤɑɕəɚɏɚ ɛɚɓɎɚəɖɌ ɝ əɌɗɔ-

ɣɔɑɘ ɖɚɝɞəɚɕ ɛɑɜɑɘɧɣɖɔ ɛɚɖɌɓɌɗɔ, ɣɞɚ Ɍəɚ-

ɘɌɗɔɫ ȶɔɘɘɑɜɗɑ ɘɚɒɑɞ ɎɝɞɜɑɣɌɞɨɝɫ Ɏɚ Ɏɝɑɡ 

ɎɚɓɜɌɝɞəɧɡ ɖɌɞɑɏɚɜɔɫɡ, ɝ ɣɌɝɞɚɞɚɕ ɎɧɫɎɗɫɑ-

ɘɚɝɞɔ Ɏ ɛɜɑɐɑɗɌɡ 17,8% ɝɗɟɣɌɑɎ. 

Ȼɜɔ Ɏɧɍɚɜɑ ɞɌɖɞɔɖɔ ɗɑɣɑəɔɫ ɌəɚɘɌɗɔɔ 

ȶɔɘɘɑɜɗɑ əɑɚɍɡɚɐɔɘɚ ɛɜɚɎɑɐɑəɔɑ ɖɚɘɛɨɪ-

ɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ ɔ ȸȼ-ɌəɏɔɚɏɜɌɠɔɔ, Ɍ 

ɞɌɖɒɑ ɞɜɌəɝɖɜɌəɔɌɗɨəɚɕ ɐɚɛɛɗɑɜɚɏɜɌɠɔɔ 

ɐɗɫ ɟɞɚɣəɑəɔɫ ɡɌɜɌɖɞɑɜɌ ɖɜɚɎɚɞɚɖɌ ɛɚ ɛɚ-

ɓɎɚəɚɣəɧɘ Ɍɜɞɑɜɔɫɘ. ȹɑ ɝɗɑɐɟɑɞ, ɓɌɍɧɎɌɞɨ, 

ɣɞɚ ɐɔɝɠɟəɖɢɔɔ Ɏ ɎɑɜɞɑɍɜɚɍɌɓɔɗɫɜəɚɕ ɚɍɗɌ-

ɝɞɔ əɌɡɚɐɫɞɝɫ Ɏ ɝɠɑɜɑ ɎəɔɘɌəɔɫ əɑɎɜɚɛɌɞɚ-

ɗɚɏɚɎ, ɎɑɜɞɑɍɜɚɗɚɏɚɎ, ɝɛɑɢɔɌɗɔɝɞɚɎ ɛɚ ɘɌəɟ-

Ɍɗɨəɚɕ ɞɑɜɌɛɔɔ ɔ ɚɝɞɑɚɛɌɞɔɔ, Ɏ ɞɚɘ ɣɔɝɗɑ 

ɖɜɌəɔɌɗɨəɚɕ. Ȯɝɑ ɩɞɚ ɝɎɔɐɑɞɑɗɨɝɞɎɟɑɞ ɚ 

əɑɚɍɡɚɐɔɘɚɝɞɔ ɖɚɘɛɗɑɖɝəɚɏɚ ɛɚɐɡɚɐɌ ɖ ɐɔɌ-

ɏəɚɝɞɔɖɑ ɐɌəəɚɕ ɛɜɚɍɗɑɘɧ.  

ȼɌəəɑɑ ɎɧɫɎɗɑəɔɑ ɛɜɔɓəɌɖɚɎ Ɍɜɞɑɜɔ-

Ɍɗɨəɚɕ ɔ Ɏɑəɚɓəɚɕ ɐɔɝɢɔɜɖɟɗɫɢɔɔ ɚɍɑɝɛɑɣɔɞ 

ɛɜɚɠɔɗɌɖɞɔɖɟ ɔ ɗɑɣɑəɔɑ ɢɑɜɑɍɜɚɎɌɝɖɟɗɫɜ-

əɧɡ əɌɜɟɤɑəɔɕ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɌəɚɘɌɗɔɑɕ 

ȶɔɘɘɑɜɗɑ. 

ȴɝɞɚɣəɔɖ ɠɔəɌəɝɔɜɚɎɌəɔɫ ɔ ɖɚə-

ɠɗɔɖɞ ɔəɞɑɜɑɝɚɎ. 

ȬɎɞɚɜɧ ɐɌəəɚɕ ɝɞɌɞɨɔ ɛɚɐɞɎɑɜɐɔɗɔ ɚɞ-

ɝɟɞɝɞɎɔɑ ɠɔəɌəɝɚɎɚɕ ɛɚɐɐɑɜɒɖɔ ɔɝɝɗɑɐɚɎɌ-

əɔɫ ɔ ɖɚəɠɗɔɖɞɌ ɔəɞɑɜɑɝɚɎ, ɚ ɖɚɞɚɜɧɡ əɑɚɍ-

ɡɚɐɔɘɚ ɝɚɚɍɥɔɞɨ. 
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ȺȻȾȴɃȱȽȶȬɋ ȶȺȯȱȼȱȹȾȹȬɋ ȾȺȸȺȯȼȬɀȴɋ ȻȺȽȷȱ ȴȸȻȷȬȹȾȬɂȴȴ ȶȺȼȺȹȬȼȹɇɁ 

ȽȾȱȹȾȺȮ ȺȾȱɃȱȽȾȮȱȹȹȺȯȺ ȻȼȺȴȳȮȺȰȽȾȮȬ 

 

ȶɚəɐɜɌɤɔə Ƚ.Ȭ.1, ȼɟɝɞɚɘɫə Ȭ.Ȯ.1, ɀɚɘɔə Ȯ.Ȯ.1, ȬɜɟɤɌəɫə Ȭ.ȼ.2,  

ȶɚɍɗɔɖɚɎ Ȯ.Ȯ.1, ȬɜɌɖɑɗɫə ȯ.Ȭ.1 
 

1 ð ɀȯȬȺȿ ȮȺ ȻɑɜɎɧɕ ȸȯȸȿ ɔɘ. ȴ.ȸ. ȽɑɣɑəɚɎɌ (ȽɑɣɑəɚɎɝɖɔɕ ȿəɔɎɑɜɝɔɞɑɞ). ɏ. ȸɚɝɖɎɌ, ȼɚɝɝɔɫ. 

 2 ð ȳȬȺ çȴɘɛɗɌəɞɌè. ɏ. ȸɚɝɖɎɌ, ȼɚɝɝɔɫ. 

 

ɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. Ⱥɢɑəɔɞɨ ɝɚɝɞɚɫəɔɑ ɚɞɑɣɑɝɞɎɑəəɧɡ ɖɚɜɚəɌɜəɧɡ ɝɞɑəɞɚɎ ɝ Ɍəɞɔɛɜɚ-

ɗɔɠɑɜɌɞɔɎəɧɘ ɛɚɖɜɧɞɔɑɘ Ɏ ɜɌɓəɧɑ ɝɜɚɖɔ ɛɚɝɗɑ ɔɡ ɔɘɛɗɌəɞɌɢɔɔ Ɏ Ɏɑəɑɣəɧɑ Ɍɜɞɑ-

ɜɔɔ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. Ʉɑɝɞɔ ɛɌɢɔɑəɞɌɘ (ɘɟɒɣɔə ð 4, ɒɑəɥɔə ð 2) Ɏ ɎɚɓɜɌɝɞɑ ɚɞ 46 

ɐɚ 72 ɗɑɞ  (62,5Ñ4,1 ɏɚɐɌ) ɣɑɜɑɓ 4,5-35ɘɑɝɫɢɑɎ (22,0Ñ4,1 ɘɑɝɫɢɌ)ɛɚɝɗɑ ɟɝɞɌəɚɎɖɔ  ɝɞɑə-

ɞɚɎ Ɏ ɖɚɜɚəɌɜəɧɑ Ɍɜɞɑɜɔɔ ɍɧɗɌ ɎɧɛɚɗəɑəɌ ɚɛɞɔɣɑɝɖɌɫ ɖɚɏɑɜɑəɞəɌɫ ɞɚɘɚɏɜɌɠɔɫ (ȺȶȾ). ȻɜɚɌəɌ-

ɗɔɓɔɜɚɎɌəɚ ɝɚɝɞɚɫəɔɑ 15 ɝɞɑəɞɚɎ ɝ ɗɑɖɌɜɝɞɎɑəəɧɘ ɛɚɖɜɧɞɔɑɘ  ðɝɑɘɨ çȶɌɗɔɛɝɚè (çȬəɏɔɚɗɌɕəè, 

ȼɀ), ɣɑɞɧɜɑ çResolute Integrityè (çCɞɑəɞɑɖɝè (ȼɀ) ɔ4 çBiomimeè (çMeril Life Sciencesè, ȴəɐɔɫ) ɔ ɚɐ-

əɚɏɚ ɏɚɗɚɘɑɞɌɗɗɔɣɑɝɖɚɏɚ ɝɞɑəɞɌ çȽɔəɟɝè (çȬəɏɔɚɗɌɕəè, ȼɀ). Ȼɚ ɐɌəəɧɘ ȺȶȾ ɚɢɑəɔɎɌɗɔɝɨ ɛɗɚ-

ɥɌɐɨ ɛɚɛɑɜɑɣəɚɏɚ ɝɑɣɑəɔɫ ɝɞɑəɞɔɜɚɎɌəəɚɏɚ ɝɑɏɘɑəɞɌ, əɌɗɔɣɔɑ ɏɗɌɐɖɚɘɧɤɑɣəɚɕ ɛɜɚɗɔɠɑɜɌɢɔɔ, 

ɩəɐɚɞɑɗɔɓɌɢɔɫ ɝɞɑəɞɌ ɔ ɝɞɑɛɑəɨ ɓɌɒɔɎɗɑəɔɫ ɝɞɑəɖɔ Ɍɜɞɑɜɔɔ ɛɚɝɗɑ ɔɘɛɗɌəɞɌɢɔɔ ɝɞɑəɞɌ, ɛɚɞɑɜɫ 

ɛɜɚɝɎɑɞɌ Ɏ ɝɞɑəɞɑ, əɌɗɔɣɔɑ ɐɑɠɚɜɘɌɢɔɔ ɔɗɔ ɘɌɗɌɛɛɚɓɔɢɔɔ ɝɞɑəɞɌ.  

ȼɑɓɟɗɨɞɌɞɧ. Ƚɞɑəɞɧ ResoluteIntegrityɎ 3 ɔɓ 4 ɝɗɟɣɌɑɎ ɔɘɑɗɔ ɘəɚɒɑɝɞɎɑəəɧɑ ɟɣɌɝɞɖɔ əɑ-

ɩəɐɚɞɑɗɔɓɔɜɚɎɌəəɧɡ ɝɞɜɌɞ ɚɞ 3 ɐɚ 5 ɘɘ ɐɗɔəɚɕ, ɛɚɩɞɚɘɟ ɛɌɢɔɑəɞɌɘ ɝ ɐɌəəɧɘɔ ɝɞɑəɞɌɘɔ ɍɧɗɌ 

ɛɜɚɐɗɑəɌ ɐɎɚɕəɌɫ ɌəɞɔɌɏɜɑɏɌəɞəɌɫ ɞɑɜɌɛɔɫ. Ƚɞɑəɞɧ ȶɌɗɔɛɝɚ Ɏ 6 ɔɓ 7 əɌɍɗɪɐɑəɔɕ ɛɚɗəɚɝɞɨɪ 

ɩəɐɚɞɑɗɔɓɔɜɚɎɌɗɔɝɨ ɖɌɖ ɔ Ɏɝɑ ɝɞɑəɞɧ Biomimɑ. ȾɚɗɥɔəɌ əɑɚɔəɞɔɘɧ ɝɚɝɞɌɎɔɗɌ Ɏ ɝɜɑɐəɑɘ 0,12 

ɘɘ ɟ ɝɞɑəɞɚɎ Resolute Integrity ɔ 0,20 ɘɘ ɟ ȶɌɗɔɛɝɚ. ȼɌɝɛɜɌɎɗɑəɔɑ Ɏɝɑɡ ɝɞɑəɞɚɎ ɚɛɞɔɘɌɗɨəɚɑ ɍɑɓ 

əɌɗɔɣɔɫ ɘɌɗɌɛɛɚɓɔɢɔɔ, ɛɚɞɑɜɫ ɛɜɚɝɎɑɞɌ Ɏ ɝɞɑəɞɑɍɧɗɌ ɚɞ 2,7% ɐɚ 34,2% Ɏəɑ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ 

ɛɜɚɔɓɎɚɐɔɞɑɗɫ. 

ȳɌɖɗɪɣɑəɔɑ. Ȼɚ ɐɌəəɧɘ ɚɛɞɔɣɑɝɖɚɕ ɖɚɏɑɜɑəɞəɚɕ ɞɚɘɚɏɜɌɠɔɔ ɝɞɑəɞɧ ɚɞɑɣɑɝɞɎɑəəɚɏɚ 

ɛɜɚɔɓɎɚɐɝɞɎɌ (çȶɌɗɔɛɝɚèɔ çResoluteIntegrityè) ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɐɚɝɞɚɎɑɜəɚ əɑ ɚɞɗɔɣɌɪɞɝɫ ɛɚ ɝɞɑɛɑ-

əɔ ɩəɐɚɞɑɗɔɓɌɢɔɔ Ɏ ɜɌɓɗɔɣəɧɑ ɝɜɚɖɔ ɛɚɝɗɑ ɔɘɛɗɌəɞɌɢɔɔ, ɫɎɗɫɪɞɝɫ ɖɗɔəɔɣɑɝɖɔ ɩɠɠɑɖɞɔɎəɧɘɔ 

ɔ ɍɑɓɚɛɌɝəɧɘɔ ɛɜɔ ɔɝɛɚɗɨɓɚɎɌəɔɔ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɛɚɜɌɒɑəɔɑɘ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ. 
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OPTICAL COHERENCE TOMOGRAPHY AFTER THE IMPLANTATION OF  

RUSSIAN-MADE CORONARY STENTS 

 

Kondrashin S.A. 1, Rustomyan A.V. 1, Fomin V.V. 1, Arushanyan A.R. 2, Koblikov V.V. 1,  

Arakelyan G.A. 1. 

 
1 - I.M. Sechenov First Moscow State Medical University (Sechenov University).  

2 ð ZAO òImplantaó. Moscow, Russia. 

 

o assess the condition of d omestic coronary stents with antiproliferative coating at different 

times after their implantation into the coronary arteries.  

Materials and methods.  Six patients (men ð 4, women ð 2) aged from 46 to 72 years (62.5 Ñ 

4.1 years) 4.5 -35 months (22.0 Ñ 4.1 months) after stentimplantion in the coronary arteries 

optical coherence tomography (OCT) was performed. The state of 15 drug -eluting stents was analyzed 

ð seven "Calypso" ("Angioline", RF), four "Resolute Integrity" ("Stentex" (RF) and 4 "Biomime" ("Meril 

Life Sciences", India) and one bare metal stent òSinusó (Angioline, RF). According to OCT data, the 

cross -sectional area of the stented segment, the presence of smooth muscle proliferation, endotheli-

alization of the stent and the degree of healing of the ar tery wall after stent implantation, stent lu-

men loss, stent deformation or malapposition were assessed.  

Results.  Resolute Integrity stents in 3 out of 4 cases had multiple sections of non -

endothelialized strata from 3 to 5 mm in length; therefore, patients  with these stents were prolonged 

with dual antiplatelet therapy. Calypso stents in 6 out of 7 cases completely endothelized, like all Bi-

omime stents. The thickness of the neointima averaged 0.12 mm for the Resolute Integrity stents and 

0.20 mm for the Cal ypso stents. Expansion of all stents was optimal without malapposition, and lu-

men loss ranged from 2.7% to 34.2% regardless of manufacturer.  

Conclusion.  According to optical coherent tomography, stents of domestic production ("Calyp-

so" and "Resolute Integr ity") do not statistically significantly differ in the degree of endothelization at 

different times after implantation, are clinically effective and safe when used in patients with coro-

nary artery disease.  

  

Keywords: optical coherence tomography, drug -eluting stent, stent Calypso, endothelialization, 

dual antiplatelet therapy.  
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ɤɑɘɔɣɑɝɖɌɫ ɍɚɗɑɓəɨ ɝɑɜɐɢɌ (ȴȭȽ) 

ɐɚ əɌɝɞɚɫɥɑɏɚ Ɏɜɑɘɑəɔ ɫɎɗɫɑɞɝɫ 

ɚɐəɚɕ ɔɓ Ɏɑɐɟɥɔɡ ɛɜɔɣɔə ɓɌɍɚɗɑ-

ɎɌɑɘɚɝɞɔ ɔ ɝɘɑɜɞəɚɝɞɔ əɌɝɑɗɑəɔɫ 

ȼɀ. ȳɌɍɚɗɑɎɌɑɘɚɝɞɨ ȴȭȽ Ɏ 2018 

ɏɚɐɟ ɝɚɝɞɌɎɔɗɌ 5324,4 əɌ 100000 ɣɑɗɚɎɑɖ 

əɌɝɑɗɑəɔɫ ɛɜɔ ɝɘɑɜɞəɚɝɞɔ ɚɞ əɑɑ 66,2 əɌ 

100000 ɣɑɗɚɎɑɖ əɌɝɑɗɑəɔɫ [1]. Ȯ ɗɑɣɑəɔɔ ɞɌ-

ɖɔɡ ɍɚɗɨəɧɡ Ɏɑɐɟɥɔɘ ɘɑɞɚɐɚɘ ɗɑɣɑəɔɫ ɫɎɗɫ-

ɑɞɝɫ ɝɞɑəɞɔɜɚɎɌəɔɑ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ, 

ɓɌɘɑɞəɚ ɛɜɑɎɚɝɡɚɐɫ ɛɚ ɣɔɝɗɟ ɚɛɑɜɌɢɔɕ Ɍɚɜ-

ɞɚ-ɖɚɜɚəɌɜəɚɏɚ ɤɟəɞɔɜɚɎɌəɔɫ. Ȼɚ ɐɌəəɧɘ 

[2] Ɏ 2018 ɏɚɐɟ Ɏ ȼɀ 221 511 ɛɌɢɔɑəɞɟ ɍɧɗɚ 

Ɏɧɛɚɗəɑəɚ ɝɞɑəɞɔɜɚɎɌəɔɑ Ɏɑəɑɣəɧɡ Ɍɜɞɑ-

ɜɔɕ, ɣɞɚ ɝɚɝɞɌɎɔɗɚ 84,9%ɚɞ Ɏɝɑɡ ɚɛɑɜɌɢɔɕ ɛɚ 

ɜɑɎɌɝɖɟɗɫɜɔɓɌɢɔɔ ɘɔɚɖɌɜɐɌ. Ȱɗɫ ɝɚɎɜɑɘɑə-

əɚɕ ɔəɞɑɜɎɑəɢɔɚəəɚɕ ɖɌɜɐɔɚɗɚɏɔɔ ɚɐəɚɕ ɔɓ 

ɚɝəɚɎəɧɡ ɛɜɚɍɗɑɘ ɐɚɗɏɚɝɜɚɣəɚɏɚ ɠɟəɖɢɔɚ-

əɔɜɚɎɌəɔɫ ɖɚɜɚəɌɜəɧɡ ɝɞɑəɞɚɎ ɫɎɗɫɑɞɝɫ 

ɜɌɓɎɔɞɔɑ Ɏ ɚɞɐɌɗɑəəɚɘ ɛɑɜɔɚɐɑ ɜɑɝɞɑəɚɓɌ 

Ɏəɟɞɜɔ ɝɞɑəɞɌ. Ⱥə ɎɝɞɜɑɣɌɑɞɝɫ Ɏ 8,21% 

əɌɍɗɪɐɑəɔɕ ɛɜɔ ɔɝɛɚɗɨɓɚɎɌəɔɔ ɝɞɑəɞɚɎ ɝ 

ɗɑɖɌɜɝɞɎɑəəɧɘ ɛɚɖɜɧɞɔɑɘ ɔ əɌɗɔɣɔɔ əɑɓɌ-

Ɏɔɝɔɘɧɡ ɠɌɖɞɚɜɚɎ ɜɔɝɖɌ ð ɟɜɚɎəɑɕ ɏɔɛɑɜ-

ɣɟɎɝɞɎɔɞɑɗɨəɚɏɚ Ƚȼȭ ɔ ɏɚɘɚɢɔɝɞɑɔəɌ, ɝɌɡɌɜ-

əɚɏɚ ɐɔɌɍɑɞɌ, ɍɔɠɟɜɖɌɢɔɚəəɚɏɚ ɛɚɜɌɒɑəɔɫ 

ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ ɔ ɍ·ɗɨɤɑɕ ɐɗɔəɧ ɝɞɑə-

ɞɌ [3]. 

Ȯ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ Ɏ ɘɔɜɑ əɌɔɍɚɗɑɑ 

ɤɔɜɚɖɚɑ ɜɌɝɛɜɚɝɞɜɌəɑəɔɑ ɛɚɗɟɣɔɗɔ ɖɚɜɚ-

T 
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əɌɜəɧɑ ɝɞɑəɞɧ ɝ ɌəɞɔɛɜɚɗɔɠɑɜɌɞɔɎəɧɘ ɛɚ-

ɖɜɧɞɔɑɘ ɓɚɞɌɜɚɗɔɘɟɝ  ɖɚɘɛɌəɔɔ çMedtronicè 

(ȽɄȬ) ɔɗɔ ɩɎɑɜɚɗɔɘɟɝ  ɖɚɘɛɌəɔɕ çBoston 

Scientificè (ȽɄȬ),  çAbbott Vascularè (ȽɄȬ). Ȯ 

ȼɚɝɝɔɔ ɖɚɜɚəɌɜəɧɑ ɝɞɑəɞɧ ɎɧɛɟɝɖɌɪɞɝɫ ɗɔ-

ɍɚ ɝ ɛɚɖɜɧɞɔɑɘ ɝɔɜɚɗɔɘɟɝ (çȬəɏɔɚɗɌɕəè, 

çȸɑɐȴəɒè, çȽɞɑəɞɚəɔɖè), ɗɔɍɚ ɓɚɞɌɜɚɗɔɘɟɝ 

ɖɚɘɛɌəɔɑɕ çȽɞɑəɞɑɖɝè ɛɚ ɗɔɢɑəɓɔɔ 

çMedtronicè (ȽɄȬ). ȻɚɝɞɌəɚɎɗɑəɔɑɘ  ȻɜɌɎɔ-

ɞɑɗɨɝɞɎɌ ʈ 1469 ɚɞ 04.12.2017   ɍɧɗɚ ɛɜɑɐ-

ɗɚɒɑəɚ Ɏɖɗɪɣɔɞɨ ɖɚɜɚəɌɜəɧɑ ɝɞɑəɞɧ ɔ ɖɌɞɑ-

ɞɑɜɧ ɓɌɜɟɍɑɒəɚɏɚ ɛɜɚɔɓɎɚɐɝɞɎɌ Ɏ ɝɛɔɝɚɖ 

ɘɑɐɔɢɔəɝɖɔɡ ɔɓɐɑɗɔɕ, ɛɚɛɌɐɌɪɥɔɡ ɛɚɐ 

ɚɏɜɌəɔɣɑəɔɫ ɛɜɔ ɏɚɝɓɌɖɟɛɖɌɡ Ɏ ɝɗɟɣɌɑ əɌɗɔ-

ɣɔɫ ɚɞɑɣɑɝɞɎɑəəɧɡ ɌəɌɗɚɏɚɎ. 

ȮəɟɞɜɔɝɚɝɟɐɔɝɞɌɫ ɎɔɓɟɌɗɔɓɌɢɔɫð ɚɛɞɔ-

ɣɑɝɖɌɫ ɖɚɏɑɜɑəɞəɌɫ ɞɚɘɚɏɜɌɠɔɫ (ȺȶȾ)ð ɫɎɗɫ-

ɑɞɝɫ ɘɑɞɚɐɚɘ ɝɎɑɜɡɎɧɝɚɖɚɏɚ ɜɌɓɜɑɤɑəɔɫ 

ɔɓɚɍɜɌɒɑəɔɫ Ɍɜɞɑɜɔɕ ɖɚɜɚəɌɜəɚɏɚ ɜɟɝɗɌ.  

ȺȶȾ ɛɚɓɎɚɗɫɑɞ ɚɢɑəɔɞɨ ɎɓɌɔɘɚɐɑɕɝɞɎɔɑ ɝɚ-

ɝɟɐɔɝɞɚɕ ɝɞɑəɖɔ ɝ ɍɌɗɖɌɘɔ ɝɞɑəɞɌ, ɡɌɜɌɖɞɑɜ 

ɜɚɝɞɌ əɑɚɔəɞɔɘɧ Ɏ ɛɜɚɝɎɑɞɑ ɝɞɑəɞɔɜɚɎɌəəɚ-

ɏɚ ɝɚɝɟɐɌ [4].  

ɂɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ.  

Ⱥɢɑəɔɞɨ ɝɚɝɞɚɫəɔɑ ɚɞɑɣɑɝɞɎɑəəɧɡ ɖɚ-

ɜɚəɌɜəɧɡ ɝɞɑəɞɚɎ ɝ ɌəɞɔɛɜɚɗɔɠɑɜɌɞɔɎəɧɘ 

ɛɚɖɜɧɞɔɑɘ Ɏ ɜɌɓəɧɑ ɝɜɚɖɔ ɛɚɝɗɑ ɔɡ ɔɘɛɗɌə-

ɞɌɢɔɔ Ɏ Ɏɑəɑɣəɧɑ Ɍɜɞɑɜɔɔ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. 

Ȯ 2018-2019 ɏɚɐɌɡ Ɏ ȿȶȭʈ1 82 ɛɌɢɔ-

ɑəɞɌɘ (56 ɘɟɒɣɔə, 26ɒɑəɥɔə) ɍɧɗɔ ɔɘɛɗɌə-

ɞɔɜɚɎɌəɧ 96 ɝɞɑəɞɚɎ ɝ ɗɑɖɌɜɝɞɎɑəəɧɘ ɛɚ-

ɖɜɧɞɔɑɘ ɚɞɑɣɑɝɞɎɑəəɚɏɚ ɛɜɚɔɓɎɚɐɝɞɎɌ. 72 

ɝɞɑəɞɌ çResoluteIntegrityè (çȽɞɑəɞɑɖɝè) ɟ 60 

ɛɌɢɔɑəɞɚɎ (1-3ɝɞɑəɞɌ/ɣɑɗɚɎɑɖ) ɔ 

24ɝɞɑəɞɌçȶɌɗɔɛɝɚè(çȬəɏɔɚɗɌɕəè) ɟ 22 ɣɑɗɚ-

Ɏɑɖ(1-3ɝɞɑəɞɌ/ɛɌɢɔɑəɞ), ɞɌɖɒɑ ɟ 2 -ɡ ɛɌɢɔ-

ɑəɞɚɎ ɍɧɗɔ ɔɘɛɗɌəɞɔɜɚɎɌəɧ ɛɚ ɐɎɌ ɝɞɑəɞɌ 

çBiomimeè (çMeril Life Sciencesè).Ȯ ɛɚɝɗɑɚɛɑ-

ɜɌɢɔɚəəɚɘ ɛɑɜɔɚɐɑ 6 ɛɌɢɔɑəɞɌɘ ɣɑɜɑɓ 4,5-

35 ɘɑɝɫɢɑɎ  ɍɧɗɌ ɎɧɛɚɗəɑəɌ ɚɛɞɔɣɑɝɖɌɫ ɖɚ-

ɏɑɜɑəɞəɌɫ ɞɚɘɚɏɜɌɠɔɫ. Ȱɗɫ ɚɍɝɗɑɐɚɎɌəɔɫ 

ɚɞɍɔɜɌɗɔɝɨ ɛɌɢɔɑəɞɧ ɝ ɚɐəɚɘɚɘɑəɞəɚɕ ɔɘ-

ɛɗɌəɞɌɢɔɑɕ əɑɝɖɚɗɨɖɔɡ ɝɞɑəɞɚɎ ɜɌɓɗɔɣəɚɏɚ 

ɛɜɚɔɓɎɚɐɝɞɎɌ, Ɏ ɝɜɑɐəɑɘ ɛɚ 2,5 ɝɞɑə-

ɞɌ/ɛɌɢɔɑəɞ, ɞɚɏɐɌ ɖɌɖ ɔɝɝɗɑɐɟɑɘɚɕ ɖɚɏɚɜɞɑ 

ɛɌɢɔɑəɞɚɎ ɚɍɧɣəɚ ɔɘɛɗɌəɞɔɜɚɎɌɗɚɝɨ 1,2 

ɝɞɑəɞɌ/ɛɌɢɔɑəɞ. Ȼɚɐɚɍəɧɡ ɍɚɗɨəɧɡ ɎɝɑɏɐɌ 

əɑɘəɚɏɚ, ɜɌɓɍɜɚɝ Ɏ ɝɜɚɖɌɡ ɛɜɚɎɑɐɑəɔɫ ȺȶȾ 

ɍɧɗ ɝɎɫɓɌə ɝ ɛɜɚɐɚɗɒɔɞɑɗɨəɧɘ ɓɌɖɜɧɞɔɑɘ  

ɖɗɔəɔɖɔ əɌ ɗɑɣɑəɔɑ əɚɎɚɕ ɔəɠɑɖɢɔɔ Covid-

19. ȻɜɚɎɑɐɑəɚ  ɖɌɜɐɔɚɗɚɏɔɣɑɝɖɚɑ ɚɍɝɗɑɐɚɎɌ-

əɔɑ, ɎɖɗɪɣɌɎɤɑɑ ɝɍɚɜ ɌəɌɘəɑɓɌ, ɉȶȯ Ɏ 12 

ɚɞɎɑɐɑəɔɫɡ, ɡɚɗɞɑɜɚɎɝɖɚɑ ɘɚəɔɞɚɜɔɜɚɎɌəɔɑ 

ɉȶȯ, ɩɡɚɖɌɜɐɔɚɏɜɌɠɔɣɑɝɖɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ. ȿ 

ɛɌɢɔɑəɞɚɎ ɔɝɡɚɐəɚ   ɔɘɑɗɚɝɨ ɘəɚɏɚɝɚɝɟɐɔ-

ɝɞɚɑ Ɍɞɑɜɚɝɖɗɑɜɚɞɔɣɑɝɖɚɑ ɛɚɜɌɒɑəɔɑ ɝ ɔə-

ɐɑɖɝɚɘ ɛɚ ɤɖɌɗɑ Syntaxɚɞ 6 ɐɚ 24 ɍɌɗɗɚɎ, 

ɝɞɑəɚɖɌɜɐɔɫ əɌɛɜɫɒɑəɔɫ II-IIIɀȶ ɛɚ ɖɗɌɝɝɔ-

ɠɔɖɌɢɔɔ ȶɌəɌɐɝɖɚɏɚ ɖɌɜɐɔɚɗɚɏɔɣɑɝɖɚɏɚ ɚɍ-

ɥɑɝɞɎɌ, ɏɔɛɑɜɞɚəɔɣɑɝɖɌɫ ɍɚɗɑɓəɨ II-III  ɝɞɌ-

ɐɔɔ, 2-3 ɝɞɑɛɑəɔ ɛɚɎɧɤɑəɔɫ ȬȰ, ɜɔɝɖ ɝɑɜ-

ɐɑɣəɚ-ɝɚɝɟɐɔɝɞɧɡ ɚɝɗɚɒəɑəɔɕ (ȽȽȺ) 3-4.  ȿ 

ɞɜɚɔɡ ɛɌɢɔɑəɞɚɎ Ɏ ɌəɌɘəɑɓɑ ɝɌɡɌɜəɧɕ ɐɔɌ-

ɍɑɞ 2 ɞɔɛɌ, ɟ ɣɑɞɧɜɑɡ ɛɌɢɔɑəɞɚɎ ð ɡɜɚəɔɣɑ-

ɝɖɌɫ ɍɚɗɑɓəɨ ɛɚɣɑɖ IIIɌ, IIIb ɝɞɌɐɔɔ. ȶɜɔɞɑɜɔ-

ɑɘ ɔɝɖɗɪɣɑəɔɫ ɔɓ ɔɝɝɗɑɐɚɎɌəɔɫ ɫɎɗɫɗɔɝɨ 

ɠɜɌɖɢɔɫ ɎɧɍɜɚɝɌ ɗɑɎɚɏɚ ɒɑɗɟɐɚɣɖɌ ɘɑəɑɑ 

25%, ɛɜɚɞɔɎɚɛɚɖɌɓɌəɔɫ ɖ ɛɜɔɘɑəɑəɔɪ Ɍɢɑ-

ɞɔɗɝɌɗɔɢɔɗɚɎɚɕ ɖɔɝɗɚɞɧ ɔ/ɔɗɔ ɔəɏɔɍɔɞɚɜɚɎ 

P2Y12.  

ȽɜɌɎəɔɎɌɗɔɝɨ ɝɞɑəɞɧ ɝ ɗɑɖɌɜɝɞɎɑəəɧɘ 

ɛɚɖɜɧɞɔɑɘ çȶɌɗɔɛɝɚè (çȬəɏɔɚɗɌɕəè) ɔ 

çResoluteIntegrityè (çȽɞɑəɞɑɖɝè). ȶɚɜɚəɌɜəɧɕ 

ɝɞɑəɞ çȶɌɗɔɛɝɚè ɝ ɍɔɚɜɑɓɚɜɍɔɜɟɑɘɧɘ ɛɚɖɜɧ-

ɞɔɑɘ, Ɏɧɐɑɗɫɪɥɔɘ ɝɔɜɚɗɔɘɟɝ, ɔɓɏɚɞɚɎɗɑə  

ɔɓ ɝɛɗɌɎɌ ɖɚɍɌɗɨɞ-ɡɜɚɘ L605 ɞɚɗɥɔəɚɕ ɍɌɗɚɖ 

0,080 ɘɘ. ȶɚɜɚəɌɜəɧɕ ɝɞɑəɞ 

çResoluteIntegrityè ð ɘɑɞɌɗɗɔɣɑɝɖɔɕ ɝɞɑəɞ ɔɓ 

ɖɚɍɌɗɨɞ-ɡɜɚɘɚɎɚɏɚ ɝɛɗɌɎɌ L605,  ɛɚɖɜɧɞ ɝɗɚ-

ɑɘ ɍɔɚɝɚɎɘɑɝɞɔɘɚɏɚ ɛɚɗɔɘɑɜɌ, ɝɚɐɑɜɒɌɥɑɏɚ 

ɓɚɞɌɜɚɗɔɘɟɝ, ɞɚɗɥɔəɚɕ ɍɌɗɚɖ 0,091 ɘɘ.   

Ȯ ɜɌəəɑɘ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɘ ɛɑɜɔɚɐɑ 

ɩɠɠɑɖɞɔɎəɚɝɞɨ ɛɜɚɢɑɐɟɜɧ ɚɢɑəɔɎɌɗɌɝɨ ɛɚ 

ɝɗɑɐɟɪɥɔɘ ɛɚɖɌɓɌɞɑɗɫɘ: ɟɝɞɜɌəɑəɔɑ ɖɗɔəɔ-

ɣɑɝɖɚɕ ɝɔɘɛɞɚɘɌɞɔɖɔ ɔ ɚɍɦɑɖɞɔɎəɧɡ ɛɜɚɫɎ-

ɗɑəɔɕ ɔɤɑɘɔɔ, ɛɚɎɧɤɑəɔɑ ɞɚɗɑɜɌəɞəɚɝɞɔ ɖ 

əɌɏɜɟɓɖɌɘ ɖɌɖ ɘɔəɔɘɟɘ əɌ ɐɎɌ ɔɗɔ ɍɚɗɑɑ 

ɠɟəɖɢɔɚəɌɗɨəɧɡ ɖɗɌɝɝɌ (ɀȶ) ɛɚ ɖɗɌɝɝɔɠɔ-

ɖɌɢɔɔ ȶɌəɌɐɝɖɚɏɚ ɖɌɜɐɔɚɗɚɏɔɣɑɝɖɚɏɚ ɚɍɥɑ-

ɝɞɎɌ, əɌɗɔɣɔɑ ɔɗɔ ɚɞɝɟɞɝɞɎɔɑ ɍɚɗɨɤɔɡ 

ɚɝɗɚɒəɑəɔɕ (ɗɑɞɌɗɨəɧɕ ɔɝɡɚɐ, ɔəɠɌɜɖɞ ɘɔɚ-

ɖɌɜɐɌ, ɚɝɞɜɚɑ əɌɜɟɤɑəɔɑ ɘɚɓɏɚɎɚɏɚ ɖɜɚɎɚɚɍ-

ɜɌɥɑəɔɫ, ɛɑɜɠɚɜɌɢɔɫ Ɍɜɞɑɜɔɔ, ɐɑɠɚɜɘɌɢɔɫ 

ɝɞɑəɞɌ). 

ȻɜɑɐɚɛɑɜɌɢɔɚəəɚɑ ɘɑɐɔɖɌɘɑəɞɚɓəɚɑ 

Ɏɑɐɑəɔɑ ɚɝɟɥɑɝɞɎɗɫɗɚɝɨ ɛɚ ɝɞɌəɐɌɜɞəɚɕ ɝɡɑ-

ɘɑ ɝ əɌɏɜɟɓɚɣəɚɕ ɐɚɓɚɕ ɐɎɚɕəɚɕ ɌəɞɔɌɏɜɑ-

ɏɌəɞəɚɕ ɞɑɜɌɛɔɔ. Ȯ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɘ ɛɑ-

ɜɔɚɐɑ ɔɝɛɚɗɨɓɚɎɌɗɔ ɐɎɚɕəɟɪ ɌəɞɔɌɏɜɑɏɌəɞ-

əɟɪ ɞɑɜɌɛɔɪ Ɏ ɛɚɐɐɑɜɒɔɎɌɪɥɑɕ ɐɚɓɔɜɚɎɖɑ 

əɑ ɘɑəɑɑ 12 ɘɑɝɫɢɑɎ.  

Ȼɚ ɛɜɚɤɑɝɞɎɔɔ 4.5 ɘɑɝɫɢɑɎ ɔ ɍɚɗɑɑ ɚɞ 

ɘɚɘɑəɞɌ ɛɜɚɎɑɐɑəɔɫ ɜɑɎɌɝɖɟɗɫɜɔɓɌɢɔɔ ɖɚ-

ɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ  ɛɌɢɔɑəɞɧ ɍɧɗɔ ɎɧɓɎɌəɧ 

ɐɗɫ ɛɚɎɞɚɜəɚɏɚ ɚɝɘɚɞɜɌ. Ȼɚɝɗɑ ɛɚɗɟɣɑəɔɫ 

ɔəɠɚɜɘɔɜɚɎɌəəɚɏɚ ɝɚɏɗɌɝɔɫ ɛɌɢɔɑəɞɌɘ Ɏɧ-

ɛɚɗəɫɗɌɝɨ ɞɜɌɐɔɢɔɚəəɌɫ ɖɚɜɚəɌɜɚɏɜɌɠɔɫ ɝ 

ɛɜɚɎɑɐɑəɔɑɘ ȺȶȾ. ȺɝɟɥɑɝɞɎɗɫɗɚɝɨ ɞɟɏɚɑ 

əɌɛɚɗəɑəɔɑ ɖɚɜɚəɌɜəɚɏɚ ɜɟɝɗɌ ɔəɦɑɖɢɔɑɕ 

ɜɑəɞɏɑəɚɖɚəɞɜɌɝɞəɚɏɚ ɎɑɥɑɝɞɎɌ ɔɓ ɛɜɚɎɚɐ-

əɔɖɚɎɚɏɚ ɖɌɞɑɞɑɜɌ 6 ɀ ɘɌəɟɌɗɨəɧɘ ɝɛɚɝɚ-

ɍɚɘ. ȽɖɌəɔɜɚɎɌəɔɑ ɝɞɑəɞɔɜɚɎɌəəɧɡ ɝɑɏɘɑə-

ɞɚɎ ɛɜɚɎɚɐɔɗɚɝɨ ɝ ɛɚɘɚɥɨɪ ɝɛɑɢɔɌɗɨəɚɏɚ 

ȺȶȾ-ɐɌɞɣɔɖɌ çDragonfly OPTISè 

(çSt.JudeMedicalè)  ɝ ɌɎɞɚɘɌɞɔɣɑɝɖɚɕ ɛɜɚɞɫɒ-

ɖɚɕ ɝɚ ɝɖɚɜɚɝɞɨɪ 20 ɘɘ/c. Ȼɚɝɗɑ ɓɌɎɑɜɤɑəɔɫ 

ȺȶȾ ɌəɌɗɔɓɔɜɚɎɌɗɌɝɨ  ɛɚɗɟɣɑəəɌɫ  ɔəɠɚɜɘɌ- 
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ɢɔɫ. ȺɛɞɔɣɑɝɖɌɫ ɖɚɏɑɜɑəɞəɌɫ ɞɚɘɚɏɜɌɠɔɫ 

ɐɌɑɞ ɐɑɞɌɗɨəɟɪ ɔəɠɚɜɘɌɢɔɪ ɚ ɝɞɑɛɑəɔ ɜɌɝ-

ɖɜɧɞɔɫ ɝɞɑəɞɌ, əɌɗɔɣɔɔ Ɏɚɓɘɚɒəɚɕ ɘɌɗɌɛ-

ɛɚɓɔɢɔɔ, ɖɜɌɑɎɚɕ ɐɔɝɝɑɖɢɔɔ, ɡɌɜɌɖɞɑɜɑ ɔ 

ɝɞɑɛɑəɔ əɑɚɩəɐɚɞɑɗɔɓɌɢɔɔ, ɜɑɝɞɑəɚɓɌɎɝɞɑə-

ɞɑ, ɛɜɔɣɔəɌɡ ɚɍɜɌɓɚɎɌəɔɫ ɜɑɝɞɑəɚɓɌ.  

ȼɑɓɟɗɨɞɌɞɧ. 

Ȼɜɔ ɛɜɚɎɑɐɑəɔɔ ȺȶȾ ɍɧɗɚ ɛɜɚɌəɌɗɔɓɔ-

ɜɚɎɌəɚ ɝɚɝɞɚɫəɔɑ 16ɖɚɜɚəɌɜəɧɡ ɝɞɑəɞɚɎ.ȴɓ 

əɔɡ çȶɌɗɔɛɝɚè ð 7 ɝɞɑəɞɚɎ, çResoluteIntegrityè 

ð 4 ɝɞɑəɞɌ, çBiomimeè ð 4ɝɞɑəɞɌ, ɚɐɔə ɝɞɑəɞ 

çȽɔəɟɝè. Ƚɞɑəɞɧ ɍɧɗɔ ɔɘɛɗɌəɞɔɜɚɎɌəɧ Ɏ 

ɜɌɓɗɔɣəɧɑ ɝɑɏɘɑəɞɧ ɛɜɌɎɚɕ ɖɚɜɚəɌɜəɚɕ Ɍɜ-

ɞɑɜɔɔ (ȻȶȬ) ð  6 ɝɞɑəɞɚɎ (37,5%), ɚɏɔɍɌɪɥɑɕ 

Ɍɜɞɑɜɔɔ (ȺȬ) ð 4 (25,0%), ɛɑɜɑɐəɑɕ ɘɑɒɒɑɗɟ-

ɐɚɣɖɚɎɚɕ Ɍɜɞɑɜɔɔ (ȻȸȲȬ) ð 3 ɝɞɑəɞɌ 

(18,75%), ɐɔɌɏɚəɌɗɨəɚɕ Ɍɜɞɑɜɔɔ (ȰȬ) ð  1 

(6,25%), Ɍɜɞɑɜɔɔ ɞɟɛɚɏɚ ɖɜɌɫ (ȬȾȶ) ð  1 

(6,25%), ɓɌɐəɑ-ɍɚɖɚɎɚɕ ɎɑɞɎɔ ð 1 (6,25%).  

ȰɌəəɧɑ ɚɛɞɔɣɑɝɖɚɕ ɖɚɏɑɜɑəɞəɚɕ ɞɚɘɚ-

ɏɜɌɠɔɔ ɟ 6-ɞɔ ɛɌɢɔɑəɞɚɎ Ɏ ɜɌɓəɧɑ ɝɜɚɖɔ ɛɚ-

ɝɗɑ ɔɘɛɗɌəɞɌɢɔɔ ɖɚɜɚəɌɜəɧɡ ɝɞɑəɞɚɎ ɛɜɑɐ-

ɝɞɌɎɗɑəɧ Ɏ ɞɌɍɗɔɢɑ ʈ1. 

Ⱦɜɔ  ɔɓ  4-ɡ  ɝɞɑəɞɚɎ  çResoluteIntegrityè  

ȾɌɍɗɔɢɌ ʈ1. ȼɑɓɟɗɨɞɌɞɧ ɚɛɞɔɣɑɝɖɚɕ ɖɚɏɑɜɑəɞəɧɕ ɞɚɘɚɏɜɌɠɔɔ ɛɚɝɗɑ ɔɘɛɗɌə-

ɞɌɢɔɔ ɝɞɑəɞɚɎ.    

ʉʦʢʨʘʱʝʥʠʷ: ʏʂɺ ï ʯʨʝʩʢʦʞʥʳʝ ʢʦʨʦʥʘʨʥʳʝ ʚʤʝʰʘʪʝʣʴʩʪʚʘ, ʇʂɸ -  ʧʨʘʚʘʷ ʢʦʨʦʥʘʨʥʘʷ ʘʨʪʝʨʠʷ, ɸʊʂ ï ʘʨʪʝ-

ʨʠʷ ʪʫʧʦʛʦ ʢʨʘʷ, ɼɸ ï ʜʠʘʛʦʥʘʣʴʥʘʷ ʘʨʪʝʨʠʷ, ʆɸ ï ʦʛʠʙʘʶʱʘʷ ʘʨʪʝʨʠʷ, ʇʄɾɸ ï ʧʝʨʝʜʥʷʷ ʤʝʞʞʝʣʫʜʦʯʢʦʚʘʷ 

ʘʨʪʝʨʠʷ, ɿɹɺ ï ʟʘʜʥʝ-ʙʦʢʦʚʘʷ ʚʝʪʚʴ, ʧ/3 ï ʧʨʦʢʩʠʤʘʣʴʥʘʷ ʪʨʝʪʴ, ʩ/3 ï ʩʨʝʜʥʷʷ ʪʨʝʪʴ, ʜ/3 ï ʜʠʩʪʘʣʴʥʘʷ ʪʨʝʪʴ.    
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ʇʣʦʱʘʜʴ ʧʦʧʝ-

ʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ 

ʘʨʪʝʨʠʠ (ʤʤ2) 

ʇʦʪʝʨʷ ʧʨʦʩʚʝʪʘ 

(%)/ʨʝʩʪʝʥʦʟ 

ʕʥʜʦʪʝʣʠʟʘʮʠʷ 

ʩʪʨʘʪ ï ʧʦʣʥʘʷ/ 

ʥʝʧʦʣʥʘʷ (ʤʤ) 

ʊʦʣʱʠʥʘ 

 ʥʝʦʠʥʪʠʤʳ 

(ʄʩʨ=ʄ°ʤ) ʤʤ 

ɸ.(ʞ),  

67 ʣ. 
8.5 ʤʝʩ 

Resolute Integrity 

 3.5ʭ12 ʤʤ 
ʇʂɸ(ʧ/3) 4.05 12.26 4.5% 

ʅʝʧʦʣʥʘʷ  

(2 ʤʤ) 
0.06°0.03 

Resolute Integrity 

2.75ʭ30 ʤʤ 
ɸʊʂ 2.95 6.28 4.9% 

ʅʝʧʦʣʥʘʷ  

(4 ʤʤ) 
0.08°0.04 

Resolute Integrity 

2.25ʭ18 ʤʤ 
1-ʷ ɼɸ 2.30 3.80 6.7% 

ʅʝʧʦʣʥʘʷ 

(2 ʤʤ) 
0.08°0.04 

ʂʘʣʠʧʩʦ 

2.75ʭ28 ʤʤ 
ʇʄɾɸ (ʩ/3) 2.90 6.03  9.9% ʇʦʣʥʘʷ  0.12°0.08 

ʄ.(ʞ), 

72 ʛ. 

25 ʤʝʩ 

 

 

ʂʘʣʠʧʩʦ 3.0ʭ15 

ʤʤ 
ʆɸ(ʧ/3) 3.40 7.08 5.9% 

ʅʝʧʦʣʥʘʷ  

(2 ʤʤ) 

0.12°0.04 

 

Biomime 

2.75x16 ʤʤ 
ʆɸ(ʩ/3) 2.90  6.01 10.7% ʇʦʣʥʘʷ  0.18°0.05 

35 ʤʝʩ 
Biomime 

3.5x19 ʤʤ 
ʇʂɸ (ʧ/3) 3.50 8.86 15.8% ʇʦʣʥʘʷ  0.48°0.09 

ʇ.(ʤ), 

59 ʣ. 

22 ʤʝʩ 

ʂʘʣʠʧʩʦ 3.5ʭ28 

ʤʤ 
ʆɸ(ʜ/3) 3.9 4.22 34.2% ʇʦʣʥʘʷ  0.42°0.08 

Biomime 2.25ʭ19 

ʤʤ 
ɿɹɺ 2.4 3.74 17.3% ʇʦʣʥʘʷ  0.29°0.06 

Biomime 4.0ʭ16 

ʤʤ 
ʆɸ(ʧ/3) 4.0 9.04 22.4 % ʇʦʣʥʘʷ  0.49°0.1 

26 ʤʝʩ 
ʉʠʥʫʩ  

3.5 ʭ23 ʤʤ 
ʇʄɾɸ (ʩ/3) 3.5 3.62 ʈʝʩʪʝʥʦʟ 76% ʇʦʣʥʘʷ  1.12°0.4 

ʍ.(ʤ), 

46 ʣ. 
18 ʤʝʩ 

Resolute Integrity 

 4.0ʭ22 ʤʤ 
ʇʂɸ(ʧ/3) 4.30 14.78 4.3% ʇʦʣʥʘʷ  0.24°0.05 

ɺ.(ʤ), 

72 ʛ. 
35 ʤʝʩ 

ʂʘʣʠʧʩʦ 3.5ʭ23 

ʤʤ 
ʇʄɾɸ 4.00 9.34 19.4% ʇʦʣʥʘʷ  0.18°0.04 

ʂ.(ʤ), 

59 ʣ. 
4.5 ʤʝʩ 

ʂʘʣʠʧʩʦ 

3.5ʭ33 ʤʤ 
ʇʂɸ(ʧ/3) 3.90 11.44 2.7 % ʇʦʣʥʘʷ  0.15°0.06 

ʂʘʣʠʧʩʦ 

3.0ʭ38 ʤʤ 
ʇʂɸ(ʩ/3) 3.20 7.02 12.4 % ʇʦʣʥʘʷ  0.18°0.07 

ʂʘʣʠʧʩʦ 

2.75ʭ38 ʤʤ 
ʇʂɸ(ʜ/3) 2.90 5.64 16.3% ʇʦʣʥʘʷ  0.21°0.05 
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ɐɔɌɘɑɞɜɚɘ ɚɞ 2,3 ɐɚ 4,4 ɘɘ (3,4Ñ0,58 ɘɘ) ɣɑ-

ɜɑɓ 8,5 ɘɑɝɫɢɑɎ ɛɚɝɗɑ ɔɘɛɗɌəɞɌɢɔɔ ɔɘɑɗɔ 

ɟɣɌɝɞɖɔ əɑɩəɐɚɞɑɗɔɓɔɜɚɎɌəəɧɡ ɝɞɜɌɞ (ɜɔɝ.1) 

ɝɟɘɘɌɜəɚ əɌ ɛɜɚɞɫɒɑəɔɔ 8,0 ɘɘ ɛɜɔ ɚɍɥɑɕ 

ɐɗɔəɑ ɝɞɑəɞɚɎ 82,0 ɘɘ (9,8%). 

ɉɞɔɘ  ɛɌɢɔɑəɞɌɘ ɍɧɗɌ ɛɜɚɐɗɑəɌ ɐɎɚɕ-

əɌɫ ɌəɞɔɌɏɜɑɏɌəɞəɌɫ ɞɑɜɌɛɔɫ (Ɍɝɛɔɜɔə 100 

ɘɏ + ɖɗɚɛɔɐɚɏɜɑɗ 75 ɘɏ, ɗɔɍɚ Ɍɝɛɔɜɔə 100 ɘɏ 

ɝɚɎɘɑɝɞəɚ ɝ ɜɔɎɌɜɚɖɝɌɍɌəɚɘ 2.5 ɘɏ 2 ɜɌɓɌ Ɏ 

ɝɟɞɖɔ). Ʉɑɝɞɨ  ɔɘɛɗɌəɞɔɜɚɎɌəəɧɡ ɝɞɑəɞɚɎ 

ȶɌɗɔɛɝɚ ɐɔɌɘɑɞɜɚɘ ɚɞ 2,9 ɐɚ 4,0 ɘɘ 

(3,47Ñ0,31 ɘɘ) ɚɍɥɑɕ ɐɗɔəɚɕ 183,0 ɘɘ   ɣɑ-

ɜɑɓ 4,5ð35 ɘɑɝɫɢɑɎ ɛɚɗəɚɝɞɨɪ ɩəɐɚɞɑɗɔɓɔɜɚ-

ɎɌɗɔɝɨ (ɜɔɝ.2). 

Ȯ ɚɐəɚɘ ɝɗɟɣɌɑ Ɏ ɝɞɑəɞɑ ȶɌɗɔɛɝɚ 3,4ɡ15 

ɘɘ ɣɑɜɑɓ 25 ɘɑɝɫɢɑɎ ɛɚɝɗɑ ɚɛɑɜɌɢɔɔ ɚɞɘɑɣɌ-

ɗɌɝɨ əɑɛɚɗəɌɫ ɩəɐɚɞɑɗɔɓɌɢɔɫ ɝɞɜɌɞ əɌ ɛɜɚ-

ɞɫɒɑəɔɔ 2,0 ɘɘ, ɣɞɚ ɝɚɝɞɌɎɔɗɚ 1,0% ɚɞ ɚɍ-

ɥɑɕ ɐɗɔəɧ ɝɞɑəɞɚɎ. 

ȼɌɝɛɜɌɎɗɑəɔɑ Ɏɝɑɡ ɝɞɑəɞɚɎ ɚɛɞɔɘɌɗɨ-

əɚɑ, ɘɌɗɌɛɛɚɓɔɢɔɔ əɑ ɍɧɗɚ, ɛɚɞɑɜɫ ɛɜɚɝɎɑɞɌ 

Ɏ ɝɞɑəɞɑ ɚɞ 2,7% ɐɚ34,2%ɛɚ ɘɑɜɑ ɟɎɑɗɔɣɑəɔɫ 

ɝɜɚɖɌ əɌɍɗɪɐɑəɔɫ ɛɚɝɗɑ ɔɘɛɗɌəɞɌɢɔɔ ɝɞɑə-

ɞɚɎ Ɏəɑ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɛɜɚɔɓɎɚɐɔɞɑɗɫ. ȾɌɖ-

ɒɑ ɍɧɗ ɎɧɫɎɗɑə ɏɑɘɚɐɔəɌɘɔɣɑɝɖɔ ɓəɌɣɔɘɧɕ 

76% ɜɑɝɞɑəɚɓ Ɏ ɏɚɗɚɘɑɞɌɗɗɔɣɑɝɖɚɘ ɝɞɑəɞɑ 

Ƚɔəɟɝ (3,5ɡ23 ɘɘ) Ɏ ɝɜɑɐəɑɘ ɝɑɏɘɑəɞɑ ȻȸȲȬ 

ɣɑɜɑɓ 26 ɘɑɝɫɢɑɎ ɛɚɝɗɑ ɚɛɑɜɌɢɔɔ ɛɜɔ əɌɗɔ-

ɣɔɔ ɝɚɚɞɎɑɞɝɞɎɟɪɥɑɕ ɖɗɔəɔɣɑɝɖɚɕ ɖɌɜɞɔəɧ.  

Ȼɚ ɐɌəəɧɘ əɌɍɗɪɐɑəɔɫ ɓɌ 82 ɛɌɢɔɑə-

ɞɌɘɔ, ɖɚɞɚɜɧɘ ɍɧɗɔ ɔɘɛɗɌəɞɔɜɚɎɌəɧ 96 

ɝɞɑəɞɚɎ ɝ ɗɑɖɌɜɝɞɎɑəəɧɘ ɛɚɖɜɧɞɔɑɘ ɚɞɑɣɑ-

ɝɞɎɑəəɚɏɚ ɛɜɚɔɓɎɚɐɝɞɎɌ, Ɏ ɝɜɚɖɔ 4,5-36 ɘɑ-

ɝɫɢɑɎ ɛɚɝɗɑ ɚɛɑɜɌɢɔɔ əɑ ɎɧɫɎɗɑəɚ ɍɚɗɨɤɔɡ 

ɝɑɜɐɑɣəɚ-ɝɚɝɟɐɔɝɞɧɡ ɝɚɍɧɞɔɕ (ɝɑɜɐɑɣəɌɫ 

ɝɘɑɜɞɨ, ɔəɠɌɜɖɞ ɘɔɚɖɌɜɐɌ, ɜɑɎɌɝɖɟɗɫɜɔɓɌ-

ɢɔɫ ɢɑɗɑɎɚɏɚ ɛɚɜɌɒɑəɔɫ). 

ȸɚɜɠɚɗɚɏɔɣɑɝɖɔɘɔ ɠɌɖɞɚɜɌɘɔ, ɛɚɎɧ-

ɤɌɪɥɔɘɔ ɜɔɝɖ ɟɐɗɔəɑəɔɫ ɩəɐɚɞɑɗɔɓɌɢɔɔ-

ɝɞɑəɞɌ, ɝɚɏɗɌɝəɚ ɜɑɓɟɗɨɞɌɞɌɘ ɚɐəɚɠɌɖɞɚɜəɚ-

ɏɚ ɌəɌɗɔɓɌ ɛɚɗɟɣɑəəɧɡ ɐɌəəɧɡ ɫɎɗɫɗɔɝɨ: ɝɌ-

ɡɌɜəɧɕ ɐɔɌɍɑɞ, ɡɜɚəɔɣɑɝɖɌɫ ɍɚɗɑɓəɨ ɛɚɣɑɖ 

(Ƚȶɀ ɛɚ CKD-EPI< 60 ɘɗ/ɘɔə), Ɏɧɝɚɖɔɕ ɜɔɝɖ 

ɛɚ ɤɖɌɗɑ SYNTAXScore (ɍɚɗɑɑ 32 ɍɌɗɗɚɎ), Ɍ 

ɞɌɖɒɑ ȴȸ Ɏ ɌəɌɘəɑɓɑ. 

Ⱥɍɝɟɒɐɑəɔɑ. 

Ȯ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ Ɏ ɖɗɔəɔɣɑɝɖɚɕ 

ɛɜɌɖɞɔɖɑ ɛɜɑɔɘɟɥɑɝɞɎɑəəɚ ɔɝɛɚɗɨɓɟɪɞɝɫ 

ɝɞɑəɞɧ ɝ ɗɑɖɌɜɝɞɎɑəəɧɘ ɛɚɖɜɧɞɔɑɘ Ɏɞɚɜɚɏɚ 

ɔ ɞɜɑɞɨɑɏɚ ɛɚɖɚɗɑəɔɫ, ɍɗɌɏɚɐɌɜɫ ɣɑɘɟ, ɣɌɝɞɚ-

ɞɌ ɜɑɝɞɑəɚɓɚɎ ɔ ɛɚɓɐəɔɡ ɞɜɚɘɍɚɓɚɎ ɓəɌɣɔ-

ɞɑɗɨəɚ ɟɘɑəɨɤɔɗɌɝɨ.  

ȺɝəɚɎəɧɘɔ ɚɍɦɑɖɞɌɘɔ ɔɓɟɣɑəɔɫ Ɏ ɚɞ-

ɐɌɗɑəəɚɘ ɛɑɜɔɚɐɑ ɝɞɑəɞɔɜɚɎɌəɔɫ ɫɎɗɫɪɞɝɫ 

ɛɜɚɝɎɑɞ Ɍɜɞɑɜɔɔ ɔ əɑɚɔəɞɔɘɌ, ɛɚɖɜɧɎɌɪɥɌɫ 

ɍɌɗɖɔ ɝɞɑəɞɌ. ȺȶȾ ɔɘɑɑɞ ɜɌɓɜɑɤɌɪɥɟɪ ɝɛɚ-

ɝɚɍəɚɝɞɨ ɚɖɚɗɚ 10 Õm [5]. ȭɌɗɖɌ ɝɞɑəɞɌ ɝɣɔ-

ɞɌɑɞɝɫ ɩəɐɚɞɑɗɔɓɔɜɚɎɌəəɚɕ, ɑɝɗɔ ɞɚɗɥɔəɌ 

əɑɚɔəɞɔɘɧ əɌɐ ɍɌɗɖɚɕ ɝɚɝɞɌɎɗɫɑɞ əɑ ɘɑəɨɤɑ 

20  ɘɖɘ.    ȽɚɚɞɎɑɞɝɞɎɑəəɚ,   əɑɩəɐɚɞɑɗɔɓɔɜɚ- 

ɎɌəəɧɘ ɝɣɔɞɌɑɞɝɫ ɟɣɌɝɞɚɖ ɝɞɑəɞɌ ɔɗɔ ɍɌɗɖɌ, 

ɑɝɗɔ ɛɚɎɑɜɡəɚɝɞɨ ɝɚ ɝɞɚɜɚəɧ ɛɜɚɝɎɑɞɌ əɑ ɛɚ-

ɖɜɧɞɌ ɔɗɔ ɝɚɝɞɌɎɗɫɑɞ ɘɑəɑɑ 20 ɘɖɘ. Ȯɚ ɘəɚ-

ɏɔɡ ɖɗɔəɔɣɑɝɖɔɡ ɔɝɝɗɑɐɚɎɌəɔɫɡ ɞɚɗɥɔəɌ 

əɑɚɔəɞɔɘɧ ɔɝɛɚɗɨɓɟɑɞɝɫ ɖɌɖ ɛɑɜɎɔɣəɌɫ ɞɚɣ-

ɖɌ ɚɢɑəɖɔ ɗɑɣɑɍəɧɡ ɛɜɚɢɑɐɟɜ, ɛɚɝɖɚɗɨɖɟ 

ɝɣɔɞɌɑɞɝɫ, ɣɞɚ ɩəɐɚɞɑɗɔɓɌɢɔɫ ɔ ɐɚɝɞɌɞɚɣəɧɕ 

ɝɗɚɕ əɑɚɔəɞɔɘɧ ɫɎɗɫɪɞɝɫ ɘɌɜɖɑɜɚɘ ɛɚɗəɚɕ 

ɩəɐɚɞɑɗɔɓɌɢɔɔɝɞɑəɞɌ, ɝəɔɒɌɪɥɔɘ ɜɔɝɖ ɜɌɓ-

Ɏɔɞɔɫ ɞɜɚɘɍɚɞɔɣɑɝɖɔɡ ɚɝɗɚɒəɑəɔɕ.  

Ȯ 2019 ɏɚɐɟ Ɏ əɌɤɑɕ ɝɞɜɌəɑ ȺȶȾ ɛɜɔ 

ɝɞɑəɞɔɜɚɎɌəɔɔ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ Ɏɧɛɚɗ-

əɑəɚ ɟ 1273 (0,5%) ɛɌɢɔɑəɞɚɎ [2], ɣɞɚ ɝɎɫɓɌəɚ 

ɝ Ɏɧɝɚɖɚɕ ɝɞɚɔɘɚɝɞɨɪ ɜɌɝɡɚɐəɚɏɚ ɘɌɞɑɜɔɌɗɌ 

ɔ ɚɞɝɟɞɝɞɎɔɑɘ ɩɞɚɕ ɛɜɚɢɑɐɟɜɧ Ɏ ɛɑɜɑɣəɑ Ɏɧ-

ɝɚɖɚɞɑɡəɚɗɚɏɔɣəɚɕ ɛɚɘɚɥɔ. Ȯɑɜɚɫɞəɚ ɛɚ-

ɩɞɚɘɟ Ɏ ɗɔɞɑɜɌɞɟɜɑ ɔɘɑɪɞɝɫ ɐɌəəɧɑ ɞɚɗɨɖɚ 

ɚɐəɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ [6] ɛɚ ɚɢɑəɖɑ əɑɚɔəɞɔ-

ɘɌɗɨəɚɏɚ ɓɌɒɔɎɗɑəɔɫ ɝɞɑəɞɚɎ çȶɌɗɔɛɝɚè ɝ 

ɛɚɘɚɥɨɪ ȺȶȾ ɣɑɜɑɓ 4 ɘɑɝɫɢɌ ɛɚɝɗɑ ɔɘɛɗɌə-

ɞɌɢɔɔ.11 ɛɌɢɔɑəɞɚɎ ɘɟɒɝɖɚɏɚ ɛɚɗɌ ɝɜɑɐəɔɘ 

ɎɚɓɜɌɝɞɚɘ 62,0Ñ5,9 ɏɚɐɌ. ȰɗɔəɌ ɝɞɑəɞɌ ɝɚ-

ɝɞɌɎɔɗɌ 27,5Ñ6,4 ɘɘ, ɐɔɌɘɑɞɜ ɝɞɑəɞɌ ð 

3,4Ñ0,33 ɘɘ. Ȼɜɚɢɑəɞ ɛɚɖɜɧɞɔɫ ɝɞɜɌɞ ð 

99,9%. 4 -ɘɑɝɫɣəɧɕ ɛɚɖɌɓɌɞɑɗɨ əɑɚɔəɞɔɘɌɗɨ- 

 

ȼɔɝ. 1 (Fig. 1) 

ȼɔɝ. 1.    ȺȶȾ Ɍɜɞɑɜɔɔ ɞɟɛɚɏɚ ɖɜɌɫ. 

ȻɌɢɔɑəɞ Ȭ., 67 ɗɑɞ, ɣɑɜɑɓ 8,5  ɘɑɝɫɢɑɎ ɛɚɝɗɑ 

ɔɘɛɗɌəɞɌɢɔɔ ɝɞɑəɞɌ ResoluteIntegrity 2,75ɡ30 

ɘɘ. ȮɧɫɎɗɑəɧ əɑɩəɐɚɞɑɗɔɓɔɜɚɎɌəəɧɑ ɟɣɌɝɞɖɔ 

ɝɞɜɌɞ ɝɞɑəɞɌ (əɌ ɛɚɛɑɜɑɣəɚɘ ɝɜɑɓɑ ɒɑɗɞɧɑ 

ɝɞɜɑɗɖɔ) əɌ ɛɜɚɞɫɒɑəɔɔ 4,0 ɘɘ.  

Fig. 1.    OCT image of  marginal artery.  

Patient A. 67 years, 8.5 months after implanta-

tion stent Resolute Integrity 2.75x30 mm. Re-

vealed non -endothelialized parts of the stent 

struts (yellow arrows on the cross section) 

throughout 4.0 mm.  
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əɚɏɚ ɓɌɒɔɎɗɑəɔɫ ɝɞɑəɞɌ çȶɌɗɔɛɝɚè ɝɚɝɞɌɎɔɗ 

0,76Ñ0,56. Ȯɧɝɚɖɔɑ ɛɚɖɌɓɌɞɑɗɔ əɑɚɔəɞɔ-

ɘɌɗɨəɚɏɚ ɓɌɒɔɎɗɑəɔɫ əɌ ɜɌəəɔɡ ɩɞɌɛɌɡ ɘɚ-

ɏɟɞ ɝɎɔɐɑɞɑɗɨɝɞɎɚɎɌɞɨ ɚ ɜɔɝɖɑ ɔɓɍɧɞɚɣəɚɕ 

ɏɔɛɑɜɛɗɌɓɔɔ əɑɚɔəɞɔɘɧ Ɏ ɚɞɐɌɗɑəəɧɑ ɛɑɜɔ-

ɚɐɧ əɌɍɗɪɐɑəɔɫ. ȹɌɤɔ ɐɌəəɧɑ ɛɚ ɝɞɑəɞɟ 

çȶɌɗɔɛɝɚè Ɏ ɝɜɚɖɔ ɍɚɗɑɑ 4-ɡ ɘɑɝɫɢɑɎ ɛɚɖɌɓɌ-

ɗɔ ɚɞɝɟɞɝɞɎɔɑ ɔɓɍɧɞɚɣəɚɕ ɏɔɛɑɜɛɗɌɓɔɔ ɔə-

ɞɔɘɧ, ɣɞɚ ɝɎɔɐɑɞɑɗɨɝɞɎɟɑɞ ɚ ɖɗɔəɔɣɑɝɖɚɕ 

ɍɑɓɚɛɌɝəɚɝɞɔ ɔ ɩɠɠɑɖɞɔɎəɚɝɞɔ ɜɚɝɝɔɕɝɖɚɏɚ 

ɛɜɚɐɟɖɞɌ. 

Ȼɚ ɐɌəəɧɘ ɔɝɝɗɑɐɚɎɌəɔɫ PRESTIGE [7] 

ɐɗɫ ɛɚɓɐəɑɏɚ ɞɜɚɘɍɚɓɌ ɝɞɑəɞɌ (ɚɞ 30 ɐəɑɕ ɐɚ 

1 ɏɚɐɌ) ɝɌɘɚɕ ɣɌɝɞɚɕ ɛɜɔɣɔəɚɕ ɛɜɔ ȺȶȾ ɍɧ-

ɗɔ əɑ ɩəɐɚɞɑɗɔɓɔɜɚɎɌəəɧɑ cɞɜɌɞɧ (33,3%) ɔ 

ɎɧɜɌɒɑəəɧɕ ɜɑɝɞɑəɚɓ Ɏ ɝɞɑəɞɑ (19,1%); ɐɗɫ 

ɚɣɑəɨ ɛɚɓɐəɑɏɚ ɞɜɚɘɍɚɓɌ (ɍɚɗɑɑ 1 ɏɚɐɌ) Ɏɑɐɟ-

ɥɑɕ ɛɜɔɣɔəɚɕ ɍɧɗ əɑɚɌɞɑɜɚɝɖɗɑɜɚɓ (31,3%) ɔ 

əɑɛɚɖɜɧɞɧɑ ɝɞɜɌɞɧ (20,2%). Ȯ əɌɤɑɕ ɏɜɟɛɛɑ 

ɛɌɢɔɑəɞɚɎ ɝɗɟɣɌɑɎ ɞɜɚɘɍɚɓɌ ɝɞɑəɞɚɎ əɑ ɍɧɗɚ. 

Ȯ ɖɜɟɛəɚɘ ɘɑɞɌɌəɌɗɔɓɑ [8], ɎɖɗɪɣɔɎ-

ɤɑɘ ɔɓɟɣɑəɔɑ ɝ ɛɚɘɚɥɨɪ ȺȶȾ ɝɚɝɞɚɫəɔɫ 921 

ɛɌɢɔɑəɞɌ, ɛɚɗɟɣɔɎɤɑɏɚ ɜɌɓɗɔɣəɧɑ ɝɞɑəɞɧ 

ɝɗɑɖɌɜɝɞɎɑəəɧɘ ɛɚɖɜɧɞɔɑɘ (280 652 ɝɞɜɌɞ-

ɛɜɚɌəɌɗɔɓɔɜɚɎɌəɚ) ɣɑɜɑɓ 6ð12 ɘɑɝɫɢɑɎ ɛɚɝɗɑ 

ɔɘɛɗɌəɞɌɢɔɔ ɘɌɗɌɛɛɚɓɔɢɔɫ ɝɞɑəɞɌ ɔ əɑɛɚ-

ɖɜɧɞɧɑ ɝɞɜɌɞɧ ɍɧɗɔ Ɏ 5,0% ɔ 

7,8%ɝɚɚɞɎɑɞɝɞɎɑəəɚ, ɏɔɛɑɜɛɗɌɓɔɫ ɔəɞɔɘɧ 

ɝɚɝɞɌɎɔɗɌ 206 Õm. Ȯɧɐɑɗɫɪɥɔɑ ɓɚɞɌɜɚɗɔɘɟɝ 

ɝɞɑəɞɧ ɔɘɑɗɔ ɝɞɑɛɑəɨ ɘɌɗɌɛɛɚɓɔɢɔɔ Ɏ 0.1% 

ɝɗɟɣɌɑɎ. Ƚɜɑɐɔ ɝɞɑəɞɚɎ ɝ ɝɔɜɚɗɔɘɟɝɚɘ ɣɌɥɑ 

əɌɍɗɪɐɌɗɔ əɑɛɚɖɜɧɞɧɑ ɝɞɜɌɞɧ ð 8,8%,  ɞɚɏɐɌ 

ɖɌɖ ɓɚɞɌɜɚɗɔɘɟɝ Ɏɧɐɑɗɫɪɥɔɑ ɝɞɑəɞɧ ɞɚɗɨɖɚ 

Ɏ 0,3% əɌɍɗɪɐɑəɔɕ. Ƚɞɑɛɑəɨ ɏɔɛɑɜɛɗɌɓɔɔ 

ɔəɞɔɘɧ Ɏ ɝɞɑəɞɌɡ ɝ ɓɚɞɌɜɚɗɔɘɟɝɚɘ ɛɚɣɞɔ Ɏ 

ɐɎɌ ɜɌɓɌ ɛɜɑɎɧɤɌɗɌ ɞɌɖɚɎɟɪ ɟ ɝɞɑəɞɚɎ ɝ ɝɔ-

ɜɚɗɔɘɟɝɚɘ. Ȯ əɌɤɑɕ ɝɑɜɔɔ əɌɍɗɪɐɑəɔɕ ɣɌɥɑ 

ɎɝɞɜɑɣɌɗɔɝɨ əɑɩəɐɚɞɑɗɔɓɔɜɚɎɌəəɧɑ ɝɞɜɌɞɧ Ɏ 

ɝɞɑəɞɌɡ çResoluteIntegrityè. 

Ȼɚ ɐɌəəɧɘ ɫɛɚəɝɖɔɡ ɌɎɞɚɜɚɎ [9] Ɏɑɐɟ-

ɥɔɘ ɘɑɡɌəɔɓɘɚɘ Ɏəɟɞɜɔ ɝɞɑəɞɚɎ ɚɏɚɜɑɝɞɑəɚ-

ɓɌ Ɏ ɝɞɑəɞɌɡ Ɏɞɚɜɚɏɚ ɛɚɖɚɗɑəɔɫ 

(çResoluteIntegrityè) ɫɎɗɫɑɞɝɫ ɏɔɛɑɜɛɗɌɓɔɔ 

əɑɚɔəɞɔɘɧ, ɣɞɚ ɛɚɐɞɎɑɜɒɐɌɪɞ ɔ əɌɤɔ ɐɌə-

əɧɑ. 

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɐɌəəɧɑ ɚɛɞɔɣɑɝɖɚɕ ɖɚ-

ɏɑɜɑəɞəɚɕ ɞɚɘɚɏɜɌɠɔɔ, ɚɝɚɍɑəəɚ ɝɞɑɛɑəɨ ɩə-

ɐɚɞɑɗɔɓɌɢɔɔ ɛɚɝɗɑ ɝɞɑəɞɔɜɚɎɌəɔɫ, ɛɚɘɚɏɌɪɞ 

ɎɧɍɜɌɞɨ ɞɌɖɞɔɖɟ ɌəɞɔɌɏɜɑɏɌəɞəɚɕ ɞɑɜɌɛɔɔ ɟ 

ɝɞɑəɞɔɜɚɎɌəəɧɡ ɛɌɢɔɑəɞɚɎ. ȶɚəɑɣəɚ, əɑɚɍ-

ɡɚɐɔɘɚ ɛɜɚɎɑɐɑəɔɑ ɔɝɝɗɑɐɚɎɌəɔɕ ɛɚɝɗɑ ɔɘ-

ɛɗɌəɞɌɢɔɔ ɖɚɜɚəɌɜəɧɡ ɝɞɑəɞɚɎ ɚɞɑɣɑɝɞɎɑə-

əɚɏɚ ɛɜɚɔɓɎɚɐɝɞɎɌ əɌ ɍɚɗɨɤɑɕ ɏɜɟɛɛɑ ɛɌɢɔ-

ɑəɞɚɎ. 

ȳɌɖɗɪɣɑəɔɑ. 

ȻɜɚɎɑɐɬəəɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɛɚɖɌɓɌɗɚ, 

ɣɞɚ ɛɚ ɐɌəəɧɘ ɚɛɞɔɣɑɝɖɚɕ ɖɚɏɑɜɑəɞəɚɕ ɞɚ-

ɘɚɏɜɌɠɔɔ ɝɞɑəɞɧ ɚɞɑɣɑɝɞɎɑəəɚɏɚ ɛɜɚɔɓɎɚɐ-

ɝɞɎɌ (çȶɌɗɔɛɝɚè ɔ çResoluteIntegrityè) ɝɞɌɞɔ-

ɝɞɔɣɑɝɖɔ ɐɚɝɞɚɎɑɜəɚ əɑ ɚɞɗɔɣɌɪɞɝɫ ɛɚ ɝɞɑ-

ɛɑəɔ ɩəɐɚɞɑɗɔɓɌɢɔɔ Ɏ ɜɌɓɗɔɣəɧɑ ɝɜɚɖɔ ɛɚɝɗɑ 

ɔɘɛɗɌəɞɌɢɔɔ, ɫɎɗɫɪɞɝɫ ɖɗɔəɔɣɑɝɖɔ ɩɠɠɑɖ-

ɞɔɎəɧɘɔ ɔ ɍɑɓɚɛɌɝəɧɘɔ ɛɜɔ ɔɝɛɚɗɨɓɚɎɌəɔɔ 

ɟ ɛɌɢɔɑəɞɚɎ ɝ ɛɚɜɌɒɑəɔɑɘ ɖɚɜɚəɌɜəɧɡ Ɍɜ-

ɞɑɜɔɕ. 

ȴɝɞɚɣəɔɖ ɠɔəɌəɝɔɜɚɎɌəɔɫ ɔ ɖɚə-

 

ȼɔɝ. 2 Ɍ (Fig. 2 Ɍ) 

 

ȼɔɝ. 2 ɍ (Fig. 2 b) 

ȼɔɝ. 2.     ȺȶȾ ɔ ɌɜɞɑɜɔɚɏɜɌɠɔɫ ɗɑɎɚɕ ɖɚɜɚəɌɜəɚɕ Ɍɜɞɑɜɔɔ. 

ȻɌɢɔɑəɞ Ȼ., 59 ɗɑɞ, ɣɑɜɑɓ 22 ɘɑɝɫɢɌ ɛɚɝɗɑ ɔɘɛɗɌəɞɌɢɔɔ ɝɞɑəɞɌ ȶɌɗɔɛɝɚ Ɏ ɐɔɝɞɌɗɨəɚɘ ɝɑɏɘɑəɞɑ ɚɏɔɍɌɪ-

ɥɑɕ Ɍɜɞɑɜɔɔ. Ȭ ð ȺȶȾ; ɎɧɫɎɗɑəɌ ɛɚɞɑɜɫ ɛɜɚɝɎɑɞɌ Ɏ ɝɞɑəɞɑ ɐɚ 34%. ȭ ð ȬɜɞɑɜɔɚɏɜɌɠɔɫ: ɓɚəɌ ɛɚɛɑɜɑɣəɚ-

ɏɚ ɝɜɑɓɌ ȺȶȾ Ɏ ɝɞɑəɞɑ (ɒɑɗɞɧɑ ɝɞɜɑɗɖɔ).  

Fig. 2.   OCT study and arteriography of the left coronary artery.  

Patient P., 59 years, 22 months after implantation of the Calypso stent in the distal segment of circumflex 

artery. A ð OCT. Revealed loss of lumen in the stent   up to 34%. B ð arteriography:  the zone of the transverse 

section of the OCT in the stent (yellow arrows).  

http://www.rejr.ru/


 

 

   RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY  

| www.rejr.ru | REJR. 2021; 11 (4):53-59       DOI: 10.21569/2222-7415-2021-11-4-53-59                     59 
 

 

ɠɗɔɖɞ ɔəɞɑɜɑɝɚɎ. 

ȼɌɍɚɞɌ ɎɧɛɚɗəɑəɌ Ɏ ɜɌɘɖɌɡ ɟəɔɎɑɜɝɔ-

ɞɑɞɝɖɚɏɚ ɏɜɌəɞɌ, ɖɚəɠɗɔɖɞ ɔəɞɑɜɑɝɚɎ ɚɞɝɟɞ-

ɝɞɎɟɑɞ, ɚ ɖɚɞɚɜɧɡ əɑɚɍɡɚɐɔɘɚ ɝɚɚɍɥɔɞɨ. 
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ȸȬȯȹȴȾȹȺ-ȼȱȳȺȹȬȹȽȹɇȵ ȻȬȾȾȱȼȹ ȴȳȸȱȹȱȹȴȵ ȸɇɄɂ ȾȬȳȺȮȺȯȺ ȻȺɋȽȬ ȴ  

ȹȴȲȹȴɁ ȶȺȹȱɃȹȺȽȾȱȵ ȿ ȻȬɂȴȱȹȾȺȮ Ƚ ȻȺɋȽȹȺ-ȶȺȹȱɃȹȺȽȾȹȺȵ ȸɇɄȱɃȹȺȵ 

ȰȴȽȾȼȺɀȴȱȵ R1/2Ȭ 

 

ɂɌɜɏɟɤ Ȯ.Ȭ.1, ȭɌɜɐɌɖɚɎ Ƚ.ȹ.1, ȭɌɏəɑəɖɚ Ƚ.Ƚ.1, Ȳɑɗɑɓəɫɖ ȴ.Ƚ.1, ȿɘɌɡɌəɚɎɌ ȳ.ȼ.2,  

ȱɘɑɗɨɫəɢɑɎ Ȭ.Ȭ.1, Ʉɞɑəɢɑɗɨ ȼ.ɉ.3, ȰɑɑɎ ȼ.Ȯ.4,5, ȴɝɌɑɎ Ȭ.Ȭ.5 
 

1 ð Ȯɚɑəəɚ-ɘɑɐɔɢɔəɝɖɌɫ ɌɖɌɐɑɘɔɫ ɔɘ. Ƚ.ȸ. ȶɔɜɚɎɌ ȸɔəɔɝɞɑɜɝɞɎɌ ɚɍɚɜɚəɧ ȼɀ. ɏ. ȽɌəɖɞ-Ȼɑɞɑɜɍɟɜɏ, ȼɚɝɝɔɫ. 

2 ð ȰɌɏɑɝɞɌəɝɖɔɕ ɏɚɝɟɐɌɜɝɞɎɑəəɧɕ ɘɑɐɔɢɔəɝɖɔɕ ɟəɔɎɑɜɝɔɞɑɞ ȸɔəɓɐɜɌɎɌ ȼɚɝɝɔɔ. ɏ. ȸɌɡɌɣɖɌɗɌ, ȼɚɝɝɔɫ. 

3 ð ɀȯȭȿ çȹɌɢɔɚəɌɗɨəɧɕ ɘɑɐɔɢɔəɝɖɔɕ ɔɝɝɗɑɐɚɎɌɞɑɗɨɝɖɔɕ ɢɑəɞɜ ɔɘ. Ȯ.Ȭ. ȬɗɘɌɓɚɎɌè ȸɔəɓɐɜɌɎɌ ȼɚɝɝɔɔ. ɏ. ȽɌəɖɞ-Ȼɑɞɑɜɍɟɜɏ, ȼɚɝɝɔɫ. 

4 ð ȽɑɎɑɜɚ-ȳɌɛɌɐəɧɕ ɏɚɝɟɐɌɜɝɞɎɑəəɧɕ ɘɑɐɔɢɔəɝɖɔɕ ɟəɔɎɑɜɝɔɞɑɞ ɔɘ. ȴ.ȴ. ȸɑɣəɔɖɚɎɌ. ɏ. ȽɌəɖɞ-Ȼɑɞɑɜɍɟɜɏ, ȼɚɝɝɔɫ. 

5 ð ȴəɝɞɔɞɟɞ ɝɞɎɚɗɚɎɧɡ ɖɗɑɞɚɖ ɣɑɗɚɎɑɖɌ. ɏ. ȸɚɝɖɎɌ, ȼɚɝɝɔɫ. 

 

ɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. Ⱥɛɜɑɐɑɗɔɞɨ ȸȼȾ-ɛɌɞɞɑɜəɧ ɒɔɜɚɎɚɕ ɔəɠɔɗɨɞɜɌɢɔɔ ɘɧɤɢ ɞɌɓɚɎɚ-

ɏɚ ɛɚɫɝɌ ɔ əɔɒəɔɡ ɖɚəɑɣəɚɝɞɑɕ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɛɚɫɝəɚ-ɖɚəɑɣəɚɝɞəɚɕ ɘɧɤɑɣəɚɕ ɐɔɝ-

ɞɜɚɠɔɑɕ ɞɔɛ R1. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. ȺɍɝɗɑɐɚɎɌəɚ 34 ɣɑɗɚɎɑɖɌ, ɎɖɗɪɣɌɫ 14 ɛɌɢɔɑəɞɚɎ ɝ ɠɑəɚɞɔɛɚɘ 

ɛɚɫɝəɚ-ɖɚəɑɣəɚɝɞəɚɕ ɘɧɤɑɣəɚɕ ɐɔɝɞɜɚɠɔɑɕ ɞɔɛ R1 (ȻȶȸȰR1). ȶɚəɞɜɚɗɨəɟɪ ɏɜɟɛɛɟ 

ɝɚɝɞɌɎɔɗɔ 20 ɓɐɚɜɚɎɧɡ ɐɚɍɜɚɎɚɗɨɢɑɎ. ȻɜɚɎɑɐɑəɧ: ɏɑəɑɌɗɚɏɔɣɑɝɖɔɕ ɌəɌɗɔɓ, əɑɎɜɚɗɚɏɔɣɑɝɖɚɑ ɚɍ-

ɝɗɑɐɚɎɌəɔɑ ɔ ɗɌɍɚɜɌɞɚɜəɚ-ɔəɝɞɜɟɘɑəɞɌɗɨəɧɑ ɘɑɞɚɐɧ ɐɔɌɏəɚɝɞɔɖɔ. ȸɚɗɑɖɟɗɫɜəɚ-ɏɑəɑɞɔɣɑɝɖɚɑ 

ɔɝɝɗɑɐɚɎɌəɔɑ ɚɍɜɌɓɢɚɎ Ȱȹȶ ɛɜɚɎɑɐɑəɚ ɝ ɛɚɘɚɥɨɪ ɛɚɗəɚɩɖɓɚɘəɚɏɚ ɝɑɖɎɑəɔɜɚɎɌəɔɫ (NGS) əɌ 

ɛɗɌɞɠɚɜɘɑ IlluminaHiSeq 2000 ɝ ɛɚɝɗɑɐɟɪɥɔɘ ɛɚɐɞɎɑɜɒɐɑəɔɑɘ ɜɑɓɟɗɨɞɌɞɚɎ ɝɑɖɎɑəɔɜɚɎɌəɔɑɘ 

ɛɚ Ƚɩəɏɑɜɟ. ȽɖɌəɔɜɚɎɌəɔɑ ɛɌɢɔɑəɞɚɎ ɚɝɟɥɑɝɞɎɗɫɗɔ əɌ Ɏɧɝɚɖɚɛɚɗɨəɚɘ (1,5 Ⱦɗ) ɞɚɘɚɏɜɌɠɑ 

(PHILIPS INGENIA) ɝ ɛɜɔɘɑəɑəɔɑɘ ɛɚɎɑɜɡəɚɝɞəɚɕ ɖɌɞɟɤɖɔ. Ƚɞɑɛɑəɨ ɒɔɜɚɎɚɕ ɔəɠɔɗɨɞɜɌɢɔɔ 

ɘɧɤɢ ɚɛɜɑɐɑɗɫɗɔ ɖɚɗɔɣɑɝɞɎɑəəɚ əɌ ɚɝəɚɎɑ ɝɜɌɎəɑəɔɫ ɛɚɖɌɓɌɞɑɗɫ ɚɞəɚɝɔɞɑɗɨəɚɕ ɔəɞɑəɝɔɎəɚ-

ɝɞɔ ɝɔɏəɌɗɌ ð D (D = Ⱦ1 ɘɧɤɢɧ / Ⱦ1 ɛɚɐɖɚɒəɚ-ɒɔɜɚɎɚɏɚ ɝɗɚɫ) ɔ ɛɚɗɟɖɚɗɔɣɑɝɞɎɑəəɚ, ɔɝɛɚɗɨɓɟɫ 

ɤɖɌɗɟ E. Mercuri (2008). 

ȼɑɓɟɗɨɞɌɞɧ. ȮɧɫɎɗɑəɚ ɛɜɑɚɍɗɌɐɌəɔɑ Ɏɑɗɔɣɔə D, Ⱦ1-Ȯȴ ɟ ɛɌɢɔɑəɞɚɎ ɝ ȻȶȸȰR1 Ɏ ɓɌɐəɑɕ 

ɔ ɘɑɐɔɌɗɨəɚɕ ɏɜɟɛɛɌɡ ɘɧɤɢ ɍɑɐɑɜ, caput mediale m. gastrocnemii ɔ m. soleus ɝɜɑɐɔ ɘɧɤɢ ɏɚɗɑ-

əɑɕ. Ȯ ɡɚɐɑ ɛɚɗɟɖɚɗɔɣɑɝɞɎɑəəɚɏɚ ɌəɌɗɔɓɌ ɎɧɫɎɗɑə ȸȼȾ-ɛɌɞɞɑɜə, ɝɡɚɐəɧɕ ɝ ɜɑɓɟɗɨɞɌɞɌɘɔ, ɛɚɗɟ-

ɣɑəəɧɘɔ ɝ ɛɚɘɚɥɨɪ ɚɞəɚɝɔɞɑɗɨəɧɡ ɡɌɜɌɖɞɑɜɔɝɞɔɖ D, Ⱦ1. 

Ⱥɍɝɟɒɐɑəɔɑ. Ȯɧɐɑɗɑəɔɑ çɜɌəəɑɏɚè, çɞɔɛɔɣəɚɏɚè ɔ çɛɚɓɐəɑɏɚè ȸȼȾ-ɛɌɞɞɑɜəɚɎ ɖɌɗɨɛɌɔəɚ-

ɛɌɞɔɔ ɛɚɓɎɚɗɫɑɞ ɡɌɜɌɖɞɑɜɔɓɚɎɌɞɨ ɝɞɌɐɔɕəɟɪ ɘɚɐɔɠɔɖɌɢɔɪ ɜɌɝɛɜɑɐɑɗɑəɔɫ ɒɔɜɚɎɚɏɚ ɓɌɘɑɥɑ-

əɔɫ ɘɧɤɢ Ɏ ɡɚɐɑ ɛɜɚɏɜɑɝɝɔɜɚɎɌəɔɫ ȻȶȸȰR1. ȶɚɗɔɣɑɝɞɎɑəəɧɕ ɘɑɞɚɐ (D, T1) əɑ ɘɚɒɑɞ ɍɧɞɨ 

ɩɠɠɑɖɞɔɎəɚ ɛɜɔɘɑəɑə ɐɗɫ ɚɢɑəɖɔ ɐɔəɌɘɔɣɑɝɖɔɡ ɔɓɘɑəɑəɔɕ Ɏ ɘɧɤɢɌɡ əɌ ɜɌəəɔɡ ɔ ɛɚɓɐəɔɡ 

ɝɞɌɐɔɫɡ ȻȶȸȰR1 ɎɎɔɐɟ ɚɞɝɟɞɝɞɎɔɫ ɓəɌɣɔɘɚɕ ɐɔɝɖɜɔɘɔəɌɢɔɔ 0ð1ð2Ɍ ɝɞɌɐɔɕ ɛɚ E. Mercuri ɔ 

ɖɚɜɜɑɗɫɢɔɔ ɝ ɔɓɘɑəɑəɔɫɘɔ əɌ ɛɚɓɐəɔɡ ɝɞɌɐɔɫɡ ɓɌɍɚɗɑɎɌəɔɫ. 

ȳɌɖɗɪɣɑəɔɑ. ȻɚɗɟɖɚɗɔɣɑɝɞɎɑəəɧɕ ɌəɌɗɔɓ ȸȼ-ɡɌɜɌɖɞɑɜɔɝɞɔɖ ɒɔɜɚɎɚɕ ɔəɠɔɗɨɞɜɌɢɔɔ ɔ 

ɞɜɚɠɔɣɑɝɖɔɡ ɔɓɘɑəɑəɔɕ ɘɧɤɢ ɛɜɔ ɖɌɗɨɛɌɔəɚɛɌɞɔɔ ɛɚɓɎɚɗɔɗ Ɏɧɐɑɗɔɞɨ çɞɔɛɔɣəɧɕè ɟɝɜɑɐəɑə-

əɧɕ ȸȼȾ-ɛɌɞɞɑɜə ɛɜɑɔɘɟɥɑɝɞɎɑəəɚɏɚ ɎɚɎɗɑɣɑəɔɫ ɓɌɐəɑɕ ɔ ɘɑɐɔɌɗɨəɚɕ ɏɜɟɛɛ ɘɧɤɢ ɍɑɐɑɜ, 

caput mediale m. gastrocnemii ɔ m. soleus ɝɜɑɐɔ ɘɧɤɢ ɏɚɗɑəɑɕ, ɝ ɘɔəɔɘɌɗɨəɧɘɔ ɛɜɚɫɎɗɑəɔɫɘɔ 

ɚɞɑɖɚɎ Ɏ əɑɛɚɜɌɒɑəəɧɡ ɘɧɤɢɌɡ. 
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LIMB-GIRDLE MUSCULAR DYSTROPHY R1/2A 

 

Tsargush V.A.1, Bardakov S.N. 1, Bagnenko S.S.1, Zheleznyak I.S.1, Umakhanova Z.R. 2,  

Emelyantsev A.A. 1, Shtencel R.E.3, Deev R.V. 4,5, Isaev A.A. 5 

 
1 âð Military Medical Academy. Saint Petersburg, Russia.  

2 âð Dagestan State Medical University, of the Ministry of Health of Russia. Makhachkala, Russia.  

3 ð Almazov National Medical Research Centre. Saint Petersburg,  Russia.  

4 ð North -Western State Medical University named after I.I. Mechnikov. Saint -Petersburg, Russia.  

5 ð Institute of Human Stem Cells (HSCI). Moscow, Russia.  

 

 

urpose.  To determine the MRI patterns of fatty muscle infiltration of the pelvic girdle and 

lower limbs in patients with limb -girdle muscular dystrophy type R1.  

Materials and methods.  34 people were examined, including 14 patients with clinical man-

ifestations of limb -girdle muscular dystrophy type R1 (LGMDR1). The control group consist-

ed of 2 0 healthy volunteers. Clinical and genealogical analysis, neurological examination and labora-

tory -instrumental diagnostic methods were conducted. Molecular genetic studies of DNA samples 

were performed by full -exomic sequencing (NGS) on the IlluminaHiSeq 2 000 platform, followed by 

confirmation of the results by Sanger sequencing. The MRI exams were performed with a high -field 

(1.5 T) tomograph (PHILIPS INGENIA) and a surface coil. The degree of muscle fatty infiltration was 

determined quantitatively based o n a comparison of the relative signal intensity indicator D (D = T1 

muscle / T1 subcutaneous fat layer) and semi -quantitatively by the E. Mercuri scale (2008).  

 Results.  A significant predominance of the D and T1 values were present in patients with 

LGMDR1  in the posterior and medial groups of the thigh muscles, in the medial head of the calf and 

soleus muscle of the legs. In a semi -quantitative analysis using a gradation of fatty infiltration, an 

MR pattern was revealed. It is similar to the results obtain ed using the relative characteristics of D, 

T1. The characteristics of the òearlyó, òtypicaló, òlateó and atypical òcollagen-likeó MR patterns are 

formulated.  

 Discussion.  Formation of "early", "typical" and "late" MRI patterns of calpainopathy allows 

char acterizing the staged modification of the distribution of fatty substitution of muscles during the 

progression of LGMDR1. The quantitative method (D, T1) cannot be effectively applied to assess dy-

namic changes in muscles in the early and late stages of LGM DR1 due to the absence of significant 

discrimination of stages 0 ð1ð2a according to E. Mercuri and correlation with changes in the later 

stages of the disease.  

 Conclusion.  A semi -quantitative analysis of the MR characteristics of fatty infiltration and 

tro phic muscle changes during calpainopathies allowed us to identify a typical averaged pattern of 

predominant involvement of posterior and medial groups of thigh muscles, caput mediale m. gas-

trocnemii and solei with minimal manifestations of edema in the una ffected muscles.  

  

Keywords: LGMDR1 / 2A, calpainopathy, MRI pattern, muscular dystrophy, CAPN3.  
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ɚɫɝəɚ-ɖɚəɑɣəɚɝɞəɌɫ ɘɧɤɑɣəɌɫ 

ɐɔɝɞɜɚɠɔɫ R1/2Ȭ 

(ȻȶȸȰR1/ȻȶȸȰ2Ȭ; OMIM# 

253600) ð ɩɞɚ əɌɔɍɚɗɑɑ ɜɌɝɛɜɚ-

ɝɞɜɌəɑəəɌɫ ɠɚɜɘɌ ɛɜɚɏɜɑɝɝɔɜɟɪ-

ɥɔɡ ɘɧɤɑɣəɧɡ ɐɔɝɞɜɚɠɔɕ (15-40% ȻȶȸȰ), 

ɚɍɟɝɗɚɎɗɑəəɌɫ ɘɟɞɌɢɔɫɘɔ Ɏ ɏɑəɑ CAPN3 

(15q15.1 -q21.1), ɖɚɐɔɜɟɪɥɑɘ ɖɌɗɨɢɔɕ-

ɓɌɎɔɝɔɘɟɪ ɢɔɝɞɑɔəɚɎɟɪ ɛɜɚɞɑɌɓɟ ð ɖɌɗɨɛɌ-

ɔə-3 [1 - 3]. ȭɑɗɚɖ ɖɌɗɨɛɌɔə-3 ɩɖɝɛɜɑɝɝɔɜɟ-

ɑɞɝɫ ɛɜɑɔɘɟɥɑɝɞɎɑəəɚ Ɏ ɝɖɑɗɑɞəɧɡ ɘɧɤɢɌɡ, 

ɏɐɑ ɚə ɗɚɖɌɗɔɓɚɎɌə Ɏ ɫɐɜɑ ɔ/ɔɗɔ Ɏ ɢɔɞɚɛɗɌɓ-

ɘɑ [4]. ȺɞɝɟɞɝɞɎɔɑ ɖɌɗɨɛɌɔəɌ-3 ɔɗɔ ɑɏɚ əɑɐɚ-

ɝɞɌɞɚɣəɌɫ ɌɖɞɔɎəɚɝɞɨ ɛɜɔɎɚɐɫɞ ɖ əɌɜɟɤɑ-

əɔɪ ɛɜɚɢɑɝɝɚɎ ɝɑɗɑɖɞɔɎəɚɏɚ ɛɜɚɞɑɚɗɔɓɌ 

(ɛɜɚɞɑɔəɖɔəɌɓ Ȭ, Ƚ, ɜɚɐɚɛɝɔəɌ, ɌɖɞɔəɌ, ɘɔɚ-

ɓɔəɌ, ɞɜɚɛɚɘɔɚɓɔəɌ ɞ.ɐ.), ɣɞɚ ɚɍɟɝɗɌɎɗɔɎɌɑɞ 

əɑɐɚɝɞɌɞɚɣəɚɑ ɚɍəɚɎɗɑəɔɑ ɔ ɜɑɘɚɐɑɗɔɜɚɎɌ-

əɔɑ ɢɔɞɚɝɖɑɗɑɞɌ ɔ ɝɔɏəɌɗɨəɧɡ ɍɑɗɖɚɎ [5]. 

ȶɗɪɣɑɎɧɘ Ɍɝɛɑɖɞɚɘ ɛɌɞɚɏɑəɑɓɌ ɖɌɗɨɛɌɔəɚ-

ɛɌɞɔɔ ɫɎɗɫɑɞɝɫ əɌɜɟɤɑəɔɑ ɏɚɘɑɚɝɞɌɓɌ Ca2+, 

ɣɞɚ ɛɜɔɎɚɐɔɞ ɖ əɑɐɚɝɞɌɞɚɣəɚɝɞɔ ɠɟəɖɢɔɚ-

əɔɜɚɎɌəɔɫ ɘɔɞɚɡɚəɐɜɔɕ, ɚɖɝɔɐɌɞɔɎəɚɘɟ 

ɝɞɜɑɝɝɟ, ɌɖɞɔɎɌɢɔɔ ɘɑɡɌəɔɓɘɚɎ ɌɛɚɛɞɚɓɌ 

ɘɧɤɑɣəɧɡ Ɏɚɗɚɖɚə ɔ ɝəɔɒɑəɔɪ ɌɖɞɔɎəɚɝɞɔ 

ɜɑɛɌɜɌɞɔɎəɧɡ ɛɜɚɢɑɝɝɚɎ [6]. 

Ȱɗɫ ȻȶȸȰ R1 ɡɌɜɌɖɞɑɜɑə Ɍɟɞɚɝɚɘəɚ-

ɜɑɢɑɝɝɔɎəɧɕ ɞɔɛ əɌɝɗɑɐɚɎɌəɔɫ, Ɏ ɞɚɒɑ Ɏɜɑ-

ɘɫ ɚɛɔɝɌəɧ ɍɚɗɑɑ ɜɑɐɖɔɑ ɝɗɟɣɌɔ Ɍɟɞɚɝɚɘəɚ-

ɐɚɘɔəɌəɞəɚɏɚ ɞɔɛɌ əɌɝɗɑɐɚɎɌəɔɫ [7, 8]. 

ȶɌɗɨɛɌɔəɚɛɌɞɔɔ ɘɌəɔɠɑɝɞɔɜɟɪɞ Ɏ ɤɔ-

ɜɚɖɚɘ ɎɚɓɜɌɝɞəɚɘ ɐɔɌɛɌɓɚəɑ ɚɞ 2 ɐɚ 50 ɗɑɞ ɔ 

ɛɜɔɎɚɐɫɞ ɖ ɟɞɜɌɞɑ ɌɘɍɟɗɌɞɚɜəɚɏɚ ɝɞɌɞɟɝɌ 

ɣɑɜɑɓ 15-25 ɗɑɞ [9]. Ȱɗɫ ɖɌɗɨɛɌɔəɚɛɌɞɔɔ ɡɌ-

ɜɌɖɞɑɜəɌ ɠɑəɚɞɔɛɔɣɑɝɖɌɫ ɏɑɞɑɜɚɏɑəəɚɝɞɨ, 

ɛɜɑɐɝɞɌɎɗɑəəɌɫ əɌɔɍɚɗɑɑ ɣɌɝɞɚɕ ɔ ɍɚɗɑɑ ɞɫ-

ɒɑɗɚɕ çɞɌɓɚɍɑɐɜɑəəɚɕ ɠɚɜɘɚɕè ȷɑɕɐɑəɌ-

ȸɑɍɔɟɝɌ (ɛɑɜɎɔɣəɚɑ ɎɚɎɗɑɣɑəɔɑ ɜɌɓɏɔɍɌɞɑɗɑɕ 

ɔ ɌɐɐɟɖɞɚɜɚɎ ɍɑɐɜɌ), ɘɑəɑɑ ɜɌɝɛɜɚɝɞɜɌəɑə-

əɚɕ çɗɚɛɌɞɚɣəɚ-ɛɗɑɣɑɎɚɕè ɠɚɜɘɚɕ ɉɜɍɌ ɔ 

ɍɑɝɝɔɘɛɞɚɘəɚɕ ɏɔɛɑɜɖɜɑɌɞɔəɖɔəɌɓɑɘɔɑɕ [7, 

10, 11]. ȶɜɚɘɑ ɞɚɏɚ, Ɏɧɐɑɗɫɪɞ ɔɐɔɚɛɌɞɔɣɑ-

ɝɖɔɕ ɩɚɓɔəɚɠɔɗɨəɧɕ ɘɔɚɓɔɞ, ɜɌɓɎɔɎɌɪɥɔɕ-

ɝɫ Ɏ ɛɑɜɎɚɕ ɐɑɖɌɐɑ ɒɔɓəɔ ɛɌɢɔɑəɞɚɎ, ɖɚɞɚ-

ɜɧɕ ɫɎɗɫɑɞɝɫ əɌɣɌɗɨəɧɘ ɛɜɚɫɎɗɑəɔɑɘ ɖɌɗɨ-

ɛɌɔəɚɛɌɞɔɔ [12, 13]. 

ȻɌɞɞɑɜə ɜɌɝɛɜɑɐɑɗɑəɔɫ ɒɔɜɚɎɚɕ ɔə-

ɠɔɗɨɞɜɌɢɔɔ ɝɜɑɐɔ ɘɧɤɢ ɍɑɐɑɜ ɔ ɏɚɗɑəɑɕ, 

ɚɢɑəɔɎɌɑɘɧɕ ɛɚɝɜɑɐɝɞɎɚɘ ɘɌɏəɔɞəɚ-

ɜɑɓɚəɌəɝəɚɕ ɞɚɘɚɏɜɌɠɔɔ (ȸȼȾ), ɔɘɑɑɞ ɜɫɐ 

ɚɝɚɍɑəəɚɝɞɑɕ ɛɜɔ ȻȶȸȰ R1. ȹɌɍɗɪɐɌɑɞɝɫ 

ɛɜɑɔɘɟɥɑɝɞɎɑəəɚɑ ɛɚɜɌɒɑəɔɑ m. adductor 

longus, m. semimbarnosus, m. adductor 

magnus, caput longum m. biceps femoris, 

caput medialae m. gastrocnemii,  m. biceps 

brachii; ɛɜɔ ɚɞəɚɝɔɞɑɗɨəɚɕ ɝɚɡɜɌəəɚɝɞɔ m. 

extensor digitorum longus, m. sartorius, m. 

gracilis. Ȱɗɫ ȻȶȸȰ R1 əɑ ɡɌɜɌɖɞɑɜəɚ ɛɚɜɌ-

ɒɑəɔɑ ɘɔɘɔɣɑɝɖɔɡ, ɩɖɝɞɜɌɚɖɟɗɫɜəɧɡ ɘɧɤɢ, 

ɘɧɤɢ ɫɓɧɖɌ ɔ ɤɑɔ [14 - 16].  

ȸɌəɔɠɑɝɞɌɢɔɫ Ɏ ɐɑɞɝɖɚɘ ɎɚɓɜɌɝɞɑ, ɠɑ-

əɚɞɔɛɔɣɑɝɖɌɫ ɏɑɞɑɜɚɏɑəəɚɝɞɨ, əɌɗɔɣɔɑ ɜɑ-

ɢɑɝɝɔɎəɧɡ ɔ ɐɚɘɔəɌəɞəɧɡ ɠɚɜɘ əɌɝɗɑɐɚɎɌ-

əɔɫ, ɛɚɝɞɚɫəəɚɑ ɐɚɛɚɗəɑəɔɑ ɔɘɑɪɥɑɏɚɝɫ 

ɝɛɑɖɞɜɌ əɚɎɧɘɔ ɘɟɞɌɢɔɫɘɔ Ɏ ɏɑəɑ CAPN3 

ɚɛɜɑɐɑɗɫɑɞ əɑɝɚɘəɑəəɟɪ ɌɖɞɟɌɗɨəɚɝɞɨ ɛɜɚ-

ɐɚɗɒɑəɔɫ ɔɝɝɗɑɐɚɎɌəɔɫ ȸȼȾ-ɛɌɞɞɑɜəɌ ɛɚɜɌ-

ɒɑəɔɫ ɘɧɤɢ ɛɜɔ ɖɌɗɨɛɌɔəɚɛɌɞɔɔ Ɏ ɜɌɓɗɔɣ-

əɧɡ ɛɚɛɟɗɫɢɔɫɡ. Ȯ ɐɌəəɚɕ ɝɞɌɞɨɑ ɛɜɑɐɝɞɌɎ-

ɗɑəɧ ȸȼȾ-ɚɝɚɍɑəəɚɝɞɔ ɒɔɜɚɎɚɕ ɔəɠɔɗɨɞɜɌ-

ɢɔɔ ɘɧɤɢ ɞɌɓɌ ɔ əɔɒəɔɡ ɖɚəɑɣəɚɝɞɑɕ ɟ ɛɌ-

ɢɔɑəɞɚɎ Ɏ ɜɚɝɝɔɕɝɖɚɕ ɛɚɛɟɗɫɢɔɔ, ɎɖɗɪɣɌɪ-

ɥɑɕ ɜɌəɑɑ əɑ ɚɛɔɝɌəəɧɑ ɘɟɞɌɢɔɔ. 

ɂɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. 

Ⱥɛɜɑɐɑɗɔɞɨ ȸȼȾ-ɛɌɞɞɑɜəɧ ɒɔɜɚɎɚɕ 

ɔəɠɔɗɨɞɜɌɢɔɔ ɘɧɤɢ ɞɌɓɚɎɚɏɚ ɛɚɫɝɌ ɔ əɔɒ-

əɔɡ ɖɚəɑɣəɚɝɞɑɕ ɟ ɛɌɢɔɑəɞɚɎ ɝ ȻȶȸȰR1 Ɏ 

ɜɚɝɝɔɕɝɖɚɕ ɛɚɛɟɗɫɢɔɔ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. 

ȺɍɝɗɑɐɚɎɌəɚ 34 ɣɑɗɚɎɑɖɌ, ɎɖɗɪɣɌɫ 14 

ɛɌɢɔɑəɞɚɎ ɝ ɖɗɔəɔɣɑɝɖɔɘɔ ɛɜɚɫɎɗɑəɔɫɘɔ 

ȻȶȸȰR1, ɝɜɑɐɔ ɖɚɞɚɜɧɡ 2 ɘɟɒɣɔə ð 14,3% 

(11; 42) ɔ 12 ɒɑəɥɔə ð 85,7% (57; 98). Ȯɚɓ-

ɜɌɝɞ ɛɌɢɔɑəɞɚɎ əɌ ɘɚɘɑəɞ ɚɍɝɗɑɐɚɎɌəɔɫ ɝɚ-

ɝɞɌɎɗɫɗ (ȸɑ) 39,5 (31; 42) ɗɑɞ. ȶɚəɞɜɚɗɨəɟɪ 

ɏɜɟɛɛɟ ɝɚɝɞɌɎɔɗɔ 20 ɓɐɚɜɚɎɧɡ ɐɚɍɜɚɎɚɗɨɢɑɎ: 

11 ɘɟɒɣɔə ð 55% (31; 76) ɔ 9 ɒɑəɥɔə ð 45% 

(23; 68), ɝɜɑɐəɔɕ ɎɚɓɜɌɝɞ ɖɚɞɚɜɧɡ ɝɚɝɞɌɎɔɗ 

(ȸɑ) 31 (21; 40) ɏɚɐ. 

ȺɍɝɗɑɐɚɎɌəɔɑ ɛɌɢɔɑəɞɚɎ ɎɖɗɪɣɌɗɚ 

ɖɗɔəɔɖɚ-ɏɑəɑɌɗɚɏɔɣɑɝɖɔɕ ɌəɌɗɔɓ, əɑɎɜɚɗɚɏɔ-

ɣɑɝɖɚɑ ɚɍɝɗɑɐɚɎɌəɔɑ ɔ ɗɌɍɚɜɌɞɚɜəɚ-

ɔəɝɞɜɟɘɑəɞɌɗɨəɧɑ ɘɑɞɚɐɧ ɐɔɌɏəɚɝɞɔɖɔ 

(ɟɜɚɎɑəɨ ɌɖɞɔɎəɚɝɞɔ ɝɧɎɚɜɚɞɚɣəɚɕ ȶɀȶ, 

ȷȰȯ, ɉȹȸȯ/ɉȸȯ, ɉȶȯ). ȸɚɗɑɖɟɗɫɜəɚ-

ɏɑəɑɞɔɣɑɝɖɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɚɍɜɌɓɢɚɎ Ȱȹȶ 

ɛɜɚɎɑɐɑəɚ ɝ ɛɚɘɚɥɨɪ ɛɚɗəɚɩɖɓɚɘəɚɏɚ ɝɑ-

ɖɎɑəɔɜɚɎɌəɔɫ (NGS) əɌ ɛɗɌɞɠɚɜɘɑ 

IlluminaHiSeq 2000 ɝ ɛɚɝɗɑɐɟɪɥɔɘ ɛɚɐɞɎɑɜ-

ɒɐɑəɔɑɘ ɜɑɓɟɗɨɞɌɞɚɎ ɝɑɖɎɑəɔɜɚɎɌəɔɑɘ ɛɚ 

Ƚɩəɏɑɜɟ. 

ȸɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɟɪ ɞɚɘɚɏɜɌɠɔɪ 

ɘɧɤɢ ɞɌɓɚɎɚɏɚ ɛɚɫɝɌ ɔ əɔɒəɔɡ ɖɚəɑɣəɚɝɞɑɕ 

ɚɝɟɥɑɝɞɎɗɫɗɔ əɌ Ɏɧɝɚɖɚɛɚɗɨəɚɘ (1,5 Ⱦɗ) ɞɚ-

ɘɚɏɜɌɠɑ (PHILIPS INGENIA) ɝ ɛɜɔɘɑəɑəɔɑɘ 

ɛɚɎɑɜɡəɚɝɞəɚɕ ɖɌɞɟɤɖɔ. Ȯ ɛɜɚɞɚɖɚɗ Ɏɚɤɗɔ 

Ⱦ1, Ⱦ2, STIR ɔɘɛɟɗɨɝəɧɑ ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɔ 

Ɏ ɞɜɑɡ ɝɞɌəɐɌɜɞəɧɡ ɎɓɌɔɘəɚ ɛɑɜɛɑəɐɔɖɟ-

ɗɫɜəɧɡ ɛɗɚɝɖɚɝɞɫɡ, ɞɚɗɥɔəɌ ɝɜɑɓɌ ð 10 ɘɘ, 

ɖɚɗɔɣɑɝɞɎɚ ɝɜɑɓɚɎ ð 30/50 (Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ 

ɜɚɝɞɌ ɛɌɢɔɑəɞɌ). ȽɖɌəɔɜɚɎɌəɔɑ Ɏɧɛɚɗəɫɗɚɝɨ 

ɚɞ ɛɑɜɑɐəɑɕ, Ɏɑɜɡəɑɕ ɚɝɞɔ ɛɚɐɎɓɐɚɤəɚɕ ɖɚ-

ɝɞɔ ɐɚ əɔɒəɑɕ ɞɜɑɞɔ ɏɚɗɑəɑɕ. T1-

ɎɓɎɑɤɑəəɧɑ ɔɓɚɍɜɌɒɑəɔɫ Ɏ ɌɖɝɔɌɗɨəɚɕ ɔ 

ɖɚɜɚəɌɗɨəɚɕ ɛɗɚɝɖɚɝɞɫɡ: TR ð 600 ɘɝ, Ⱦȱ ð 10 

ɘɝ. Ⱦ2-ɎɓɎɑɤɑəəɧɑ ɔɓɚɍɜɌɒɑəɔɫ Ɏ ɌɖɝɔɌɗɨ-

əɚɕ ɛɗɚɝɖɚɝɞɔ: TR ð 500 ɘɝ, Ⱦȱ ð 80 ɘɝ. STIR 

ð ɎɓɎɑɤɑəəɧɑ ɔɓɚɍɜɌɒɑəɔɫ Ɏ ɌɖɝɔɌɗɨəɚɕ ɔ 

Ȼ 
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ɝɌɏɔɞɞɌɗɨəɚɕ ɛɗɚɝɖɚɝɞɫɡ: TR ð 4000 ɘɝ, Ⱦȱ ð 

70 ɘɝ. Ƚɞɑɛɑəɨ ɒɔɜɚɎɚɕ ɔəɠɔɗɨɞɜɌɢɔɔ 

ɘɧɤɢ ɚɛɜɑɐɑɗɫɗɔ ɖɚɗɔɣɑɝɞɎɑəəɚ əɌ ɚɝəɚɎɑ 

ɝɜɌɎəɑəɔɫ ɛɚɖɌɓɌɞɑɗɫ ɚɞəɚɝɔɞɑɗɨəɚɕ ɔəɞɑə-

ɝɔɎəɚɝɞɔ ɝɔɏəɌɗɌ ð D (D = Ⱦ1 ɘɧɤɢɧ/Ⱦ1 

ɛɚɐɖɚɒəɚ-ɒɔɜɚɎɚɏɚ ɝɗɚɫ) ɔ ɛɚɗɟɖɚɗɔɣɑ-

ɝɞɎɑəəɚ, ɔɝɛɚɗɨɓɟɫ ɤɖɌɗɟ E. Mercuri [17]. 

ȽɑɏɘɑəɞɌɢɔɫ ɘɧɤɢ ɍɑɐɑɜ ɔ ɏɚɗɑəɑɕ Ɏɧɛɚɗ-

əɫɗɌɝɨ ɝ ɛɚɘɚɥɨɪ ɛɜɚɏɜɌɘɘəɚɏɚ ɚɍɑɝɛɑɣɑ-

əɔɫ ITK-SNAP 3.8.0 [18] Ɏ ɜɟɣəɚɘ ɜɑɒɔɘɑ ɝ 

ɐɎɟɡ ɝɞɚɜɚə. Ȱɗɫ ɖɌɒɐɚɕ ɝɑɏɘɑəɞɔɜɟɑɘɚɕ 

ɘɧɤɢɧ ɚɛɜɑɐɑɗɫɗɚɝɨ ɝɜɑɐəɑɑ ɓəɌɣɑəɔɑ ɔə-

ɞɑəɝɔɎəɚɝɞɔ ȸȼ-ɝɔɏəɌɗɌ əɌ Ⱦ1-Ȯȴ ɔ STIR, Ɍ 

ɞɌɖɒɑ ɚɞɐɑɗɨəɚ ɚɞ ɛɚɐɖɚɒəɚɕ ɒɔɜɚɎɚɕ ɖɗɑɞ-

ɣɌɞɖɔ. Ƚ ɖɌɒɐɚɕ ɝɞɚɜɚəɧ ɝɑɏɘɑəɞɔɜɚɎɌɗɔ ɛɚ 

10 ɘɧɤɢ əɌ ɟɜɚɎəɑ ɏɚɗɑəɑɕ ɔ ɛɚ 19 ɘɧɤɢ əɌ 

ɟɜɚɎəɑ ɞɌɓɌ ɔ ɍɑɐɑɜ. Ȯ ɚɍɗɌɝɞɨ Ɏɧɐɑɗɑəɔɫ 

ɎɡɚɐɔɗɌ ɞɚɗɨɖɚ ɔɝɝɗɑɐɟɑɘɌɫ ɘɧɤɢɌ ɍɑɓ ɠɌɝ-

ɢɔɕ, ɖɚɝɞɑɕ ɔ ɛɚɐɖɚɒəɚɏɚ ɒɔɜɌ. ȾɌɖɔɘ ɚɍ-

ɜɌɓɚɘ, Ɏ ɚɍɥɑɕ ɝɗɚɒəɚɝɞɔ ɍɧɗɚ ɛɜɚɌəɌɗɔɓɔ-

ɜɚɎɌəɚ 1972 ɘɧɤɢɧ əɌ ɟɜɚɎəɑ ɞɌɓɌ ɍɑɐɑɜ ɔ 

ɏɚɗɑəɑɕ.  

Ȯɝɑ ɔɝɝɗɑɐɚɎɌəɔɫ ɛɜɚɎɚɐɔɗɔɝɨ ɛɚɝɗɑ 

ɛɚɐɛɔɝɌəɔɫ ɛɌɢɔɑəɞɌɘɔ ɐɚɍɜɚɎɚɗɨəɚɏɚ ɔə-

ɠɚɜɘɔɜɚɎɌəəɚɏɚ ɝɚɏɗɌɝɔɫ. 

ȶɚɗɔɣɑɝɞɎɑəəɧɑ ɜɑɓɟɗɨɞɌɞɧ ɔɝɝɗɑɐɚɎɌ-

əɔɫ ɛɜɑɐɝɞɌɎɗɑəɧ Ɏ Ɏɔɐɑ ɝɜɑɐəɑɏɚ ɓəɌɣɑəɔɫ 

(M) ɔɗɔ ɘɑɐɔɌəɧ (Me) ɝ 95% ɐɚɎɑɜɔɞɑɗɨəɧɘ 

ɔəɞɑɜɎɌɗɚɘ (ɜɌɝɝɣɔɞɌəəɧɕ ɘɑɞɚɐ ɍɟɞɝɞɜɩɛɌ 

ɔɗɔ ȶɗɚɛɛɑɜɌ-ȻɔɜɝɚəɌ) Ɏ ɝɚɚɞɎɑɞɝɞɎɔɔ ɝ 

əɚɜɘɌɗɨəɚɝɞɨɪ ɜɌɝɛɜɑɐɑɗɑəɔɫ. ȽɞɌɞɔɝɞɔɣɑ-

ɝɖɌɫ ɓəɌɣɔɘɚɝɞɨ ɜɌɓɗɔɣɔɕ ɚɢɑəɔɎɌɗɌɝɨ ɝ ɛɚ-

ɘɚɥɨɪ ɓəɌɖɚɎɚ-ɜɌəɏɚɎɚɏɚ ɖɜɔɞɑɜɔɫ ȸɌəəɌ-

ȿɔɞəɔ. ɁɌɜɌɖɞɑɜ ɛɚɜɌɒɑəɔɫ ɘɧɤɢ ɝɛɜɌɎɌ ɔ 

ɝɗɑɎɌ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɚ əɑ ɚɞɗɔɣɌɗɝɫ, 

ɛɚɩɞɚɘɟ ɝɜɌɎəɑəɔɑ ɝ ɖɚəɞɜɚɗɨəɚɕ ɏɜɟɛɛɚɕ 

ɛɜɚɎɚɐɔɗɔɝɨ ɛɜɔ ɚɍɦɑɐɔəɑəɔɔ ɛɚɖɌɓɌɞɑɗɑɕ 

ɚɞ ɘɧɤɢ ɚɍɑɔɡ ɝɞɚɜɚə. 

ȼɑɓɟɗɨɞɌɞɧ. 

Ⱥɝɚɍɑəəɚɝɞɨɪ Ɏɧɍɚɜɖɔ ɫɎɗɫɑɞɝɫ ɛɜɑɚɍ-

ɗɌɐɌəɔɑ ɒɑəɥɔə ð 12/14 ɛɌɢɔɑəɞɚɎ 85,7% 

(57; 98). ȮɚɓɜɌɝɞ ɐɑɍɪɞɌ ȻȶȸȰR1 ɛɜɔɡɚɐɔɗ-

ɝɫ əɌ ɛɚɐɜɚɝɞɖɚɎɧɕ ɛɑɜɔɚɐ ɔ ɝɚɝɞɌɎɔɗ 14,8 

(13; 16) ɗɑɞ. Ȯ ɛɑɜɔɚɐ, ɛɜɑɐɤɑɝɞɎɟɪɥɔɕ ɜɌɓ-

Ɏɔɞɔɪ ɖɗɔəɔɣɑɝɖɔ ɚɣɑɎɔɐəɚɕ ɘɧɤɑɣəɚɕ 

ɝɗɌɍɚɝɞɔ, ɐɗɫ ɍɚɗɨɤɔəɝɞɎɌ ɛɌɢɔɑəɞɚɎ ɍɧɗɔ 

ɡɌɜɌɖɞɑɜəɧ ɓɌɞɜɟɐəɑəɔɫ ɛɜɔ ɍɑɏɑ, ɛɜɧɒɖɌɡ 

ɔ əɑ Ɏɚɓɘɚɒəɚɝɞɨ ɛɚɐɞɫɏɔɎɌɞɨɝɫ əɌ ɛɑɜɑɖɗɌ-

ɐɔəɑ. Ȱɗɫ ɍɚɗɨɤɔəɝɞɎɌ ɛɌɢɔɑəɞɚɎ ɓɌɍɚɗɑɎɌ-

əɔɑ ɘɌəɔɠɑɝɞɔɜɚɎɌɗɚ ɝ ɛɑɜɎɔɣəɚɏɚ ɎɚɎɗɑɣɑ-

əɔɫ ɘɧɤɢ ɞɌɓɚɎɚɏɚ ɛɚɫɝɌ ɔ ɍɑɐɑɜ Ɏ Ɏɔɐɑ 

ɝɗɌɍɚɝɞɔ ɛɜɔ ɛɚɐɦɑɘɑ ɛɚ ɗɑɝɞəɔɢɑ ɔ ɎɝɞɌɎɌ-

əɔɔ ɔɓ ɛɚɗɚɒɑəɔɫ ɝɔɐɫ, ɣɞɚ ɡɌɜɌɖɞɑɜəɚ ɐɗɫ 

çɞɌɓɚɍɑɐɜɑəəɚɏɚ ɠɑəɚɞɔɛɌè ȷɑɕɐɑəɌ-

ȸɑɍɔɟɝɌ. Ȯ 6/14 ɝɗɟɣɌɑɎ 43% (18; 71) ɛɌɜɌɗ-

ɗɑɗɨəɚ ɔɗɔ ɝ əɑɓəɌɣɔɞɑɗɨəɧɘ ɚɛɑɜɑɒɑəɔɑɘ 

ɜɌɓɎɔɎɌɗɔɝɨ ɝɔɘɘɑɞɜɔɣəɧɑ ɖɚəɞɜɌɖɞɟɜɧ 

ɌɡɔɗɗɚɎɧɡ ɝɟɡɚɒɔɗɔɕ, ɓɌ ɔɝɖɗɪɣɑəɔɑɘ ɚɐəɚ-

ɏɚ ɝɗɟɣɌɫ ɝ Ɍɝɔɘɘɑɞɜɔɣəɧɘ ɎɚɎɗɑɣɑəɔɑɘ. 

ȹɌɗɔɣɔɑ ɏɔɛɑɜɞɜɚɠɔɔ m. gastrocnemii, ɛɜɑ-

ɔɘɟɥɑɝɞɎɑəəɚ ɓɌ ɝɣɑɞ caput laterale m. 

gastrocnemii, ɍɧɗɚ ɎɧɫɎɗɑəɚ Ɏ 10/14 ɝɗɟɣɌɑɎ 

ð 71% (41; 92), ɛɜɔ ɩɞɚɘ ɝɗɑɐɟɑɞ ɚɞɘɑɞɔɞɨ, 

ɣɞɚ ɏɜɟɍɧɑ ɖɚəɞɜɌɖɞɟɜɧ (ɐɚ 12-15Á) ɝ əɑɎɚɓ-

ɘɚɒəɚɝɞɨɪ ɛɚɗəɚɕ ɛɚɝɞɌəɚɎɖɔ ɝɞɚɛɧ əɌ 

ɛɫɞɖɟ əɑ ɝɚɛɜɚɎɚɒɐɌɗɔɝɨ ɏɔɛɑɜɞɜɚɠɔɑɕ m. 

gastrocnemii. Ȯ 6/14 ɝɗɟɣɌɑɎ (43%) Ɏ ɞɑɣɑəɔɑ 

2-5 ɗɑɞ ɟ ɛɌɢɔɑəɞɚɎ ɚɞɘɑɣɌɗɚɝɨ ɎɚɎɗɑɣɑəɔɑ 

ɛɚɫɝɌ Ɏɑɜɡəɔɡ ɖɚəɑɣəɚɝɞɑɕ, ɝɚɛɜɚɎɚɒɐɌɪ-

ɥɑɑɝɫ ɠɚɜɘɔɜɚɎɌəɔɑɘ çɖɜɧɗɚɎɔɐəɧɡ ɗɚɛɌ-

ɞɚɖè. çȷɚɛɌɞɚɣəɚ-ɛɗɑɣɑɎɚɕ ɠɑəɚɞɔɛè ɝɜɑɐɔ 

ɚɍɝɗɑɐɟɑɘɧɡ ɛɌɢɔɑəɞɚɎ əɑ ɎɧɫɎɗɑə. ȹɌ ɘɚ-

ɘɑəɞ ɚɍɝɗɑɐɚɎɌəɔɫ ɛɌɢɔɑəɞɚɎ ɐɗɔɞɑɗɨəɚɝɞɨ 

ɓɌɍɚɗɑɎɌəɔɫ ɝɚɝɞɌɎɔɗɌ (ȸɑ) 22 (19; 25) ɏɚɐɌ. 

ɀɟəɖɢɔɚəɌɗɨəɧɕ ɝɞɌɞɟɝ ɛɌɢɔɑəɞɚɎ ɝɚɚɞɎɑɞ-

ɝɞɎɚɎɌɗ ɛɜɔ ɩɞɚɘ 3 ɖɗɌɝɝɟ ɛɚ ɤɖɌɗɑ ȮɔəɨɚɝɌ 

(ɚɞ 1 ɐɚ 8 ɖɗɌɝɝɌ). ɃɑɞɎɑɜɚ ɛɌɢɔɑəɞɚɎ ð 28,6%  

(8; 54)  ð ɔɝɛɚɗɨɓɚɎɌɗɔ ɝ 35-40 ɗɑɞ ɔəɎɌɗɔɐ-

əɧɑ ɖɜɑɝɗɌ. Ȱɗɫ ɍɚɗɨɤɔəɝɞɎɌ ɍɚɗɨəɧɡ ɡɌ-

ɜɌɖɞɑɜɑə ɛɜɚɖɝɔɘɌɗɨəɧɕ ɛɑɜɔɠɑɜɔɣɑɝɖɔɕ 

ɛɌɜɑɓ, ɍɚɗɑɑ ɎɧɜɌɒɑəəɧɕ Ɏ ɘɧɤɢɌɡ ɞɌɓɚɎɚ-

ɏɚ ɛɚɫɝɌ ɔ əɔɒəɔɡ ɖɚəɑɣəɚɝɞɑɕ. 

ȸɚɗɑɖɟɗɫɜəɚ-ɏɑəɑɞɔɣɑɝɖɚɑ ɔɝɝɗɑɐɚɎɌ-

əɔɑ.  

ȿ Ɏɝɑɡ ɔɝɝɗɑɐɟɑɘɧɡ ɛɌɢɔɑəɞɚɎ ɎɧɫɎɗɑ-

əɧ ɘɟɞɌɢɔɔ Ɏ ɏɑəɑ CAPN3 Ɏ ɏɚɘɚɓɔɏɚɞəɚɘ ɔ 

ɖɚɘɛɌɟəɐ-ɏɑɞɑɜɚɓɔɏɚɞəɚɘ ɝɚɝɞɚɫəɔɔ (ɞɌɍɗ. 

ʈ1). ȭɚɗɨɤɔəɝɞɎɚ ɔɓ ɛɌɢɔɑəɞɚɎ ɍɧɗɔ ɝɛɚɜɌ-

ɐɔɣɑɝɖɔɘɔ. ȿ ɔɝɝɗɑɐɟɑɘɧɡ ɛɌɢɔɑəɞɚɎ ɛɜɑɚɍ-

ɗɌɐɌɗɔ Ɍɗɗɑɗɔ, ɝɚɐɑɜɒɌɥɔɑ null-ɘɟɞɌɢɔɔ ð 

57,1% (37,2; 75,5). ȹɌɔɍɚɗɑɑ ɣɌɝɞɚ ɎɧɫɎɗɫɑ-

ɘɚɕ ɘɟɞɌɢɔɑɕ Ɏ ɏɑəɑ CAPN3 ɍɧɗɌ c.550del; 

(p.Th184ArgfsTer36) Ɏ 4 ɩɖɓɚəɑ Ɏ ɏɚɘɚɓɔɏɚɞ-

əɚɘ ɝɚɝɞɚɫəɔɔ, ɫɎɗɫɪɥɌɫɝɫ ɘɌɒɚɜəɚɕ ɐɗɫ 

ȼɀ. 

ȶɚɗɔɣɑɝɞɎɑəəɌɫ ɚɢɑəɖɌ ɒɔɜɚɎɚɕ ɔə-

ɠɔɗɨɞɜɌɢɔɔ ɘɧɤɢ ɞɌɓɌ ɔ əɔɒəɔɡ ɖɚəɑɣəɚ-

ɝɞɑɕ. Ȯ ɡɚɐɑ ɝɜɌɎəɑəɔɫ ɎɧɜɌɒɑəəɚɝɞɔ ɒɔɜɚ-

Ɏɚɕ ɔəɠɔɗɨɞɜɌɢɔɫ ɘɧɤɢ ɛɌɢɔɑəɞɚɎ ɝ 

ȻȶȸȰR1 ɔ ɖɚəɞɜɚɗɨəɚɕ ɏɜɟɛɛɚɕ ɎɧɫɎɗɑəɚ 

ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɚɑ ɛɜɑɚɍɗɌɐɌəɔɑ Ɏɑɗɔ-

ɣɔə D, Ⱦ1-Ȯȴ ɟ ɛɌɢɔɑəɞɚɎ ɝ ȻȶȸȰR1 Ɏ 

ɍɚɗɨɤɔəɝɞɎɑ ɘɧɤɢ ɞɌɓɌ ɔ ɍɑɐɑɜ ɓɌ ɔɝɖɗɪɣɑ-

əɔɑɘ m. vastus medialis, m. vastus lateralis, 

m. vastus intermedius, m. rectus femoris, 

ɝaput breve musculi bicepitis femoris ɔ m. 

sɌrtorius. ȹɌɔɍɚɗɨɤɌɫ ɝɞɑɛɑəɨ ɒɔɜɚɎɚɕ ɔə-

ɠɔɗɨɞɜɌɢɔɔ ɎɧɫɎɗɑəɌ Ɏ caput longum m. 

bicipitis femoris, m. semimembranosus, m. 

semitendinosus ɔ m. adductor longus. 

Ȯɑɗɔɣɔəɧ D, Ⱦ1-Ȯȴ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌ-

ɣɔɘɚ əɑ ɜɌɓɗɔɣɌɗɔɝɨ ɘɑɒɐɟ ɖɚəɞɜɚɗɨəɚɕ 

ɏɜɟɛɛɚɕ ɔ ɛɌɢɔɑəɞɌɘɔ ɝ ȻȶȸȰ R1 ɝɜɑɐɔ 

ɘɧɤɢ ɓɌɐəɑɕ ɏɗɟɍɚɖɚɕ ɏɜɟɛɛɧ ɏɚɗɑəɔ (m. 

flexor digitorum longus, m. flexor halluces 

longus, m. popliteus, m. tibialis posterior). 

ȹɌɔɍɚɗɑɑ ɎɧɜɌɒɑəəɚɑ ɒɔɜɚɎɚɑ ɓɌɘɑɥɑəɔɑ 

ɍɧɗɚ  ɡɌɜɌɖɞɑɜəɚ  ɐɗɫ   ɘɑɐɔɌɗɨəɧɡ   ɚɞɐɑɗɚɎ  
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ɛɚɎɑɜɡəɚɝɞəɚɕ ɓɌɐəɑɕ ɏɜɟɛɛɧ ɘɧɤɢ ɏɚɗɑəɔ 

(caput mediale m. gastrocnemii ɔ m. soleus), 

ɣɟɞɨ Ɏ ɘɑəɨɤɑɕ ɝɞɑɛɑəɔ ɐɗɫ caput laterale m. 

gastrocnemii ɔ m. peroneus longus ( ɜɔɝ. 1. Ɍ, 

ɍ). 

ȻɚɗɟɖɚɗɔɣɑɝɞɎɑəəɌɫ ɚɢɑəɖɌ ɎɧɜɌɒɑə-

əɚɝɞɔ ɒɔɜɚɎɚɕ ɔəɠɔɗɨɞɜɌɢɔɔ ɘɧɤɢ. Ȯ ɡɚɐɑ 

ɛɚɗɟɖɚɗɔɣɑɝɞɎɑəəɚɏɚ ɌəɌɗɔɓɌ ɝ ɔɝɛɚɗɨɓɚɎɌ-

əɔɑɘ ɏɜɌɐɌɢɔɔ ɒɔɜɚɎɚɕ ɔəɠɔɗɨɞɜɌɢɔɔ ɛɚ ȱ. 

Mercuri (2008) ɎɧɫɎɗɑə ȸȼȾ-ɛɌɞɞɑɜə ɛɚɜɌ-

ɒɑəɔɫ ɘɧɤɢ ɍɑɐɑɜ, ɝɡɚɐəɧɕ ɝ ɜɑɓɟɗɨɞɌɞɌɘɔ, 

ɛɚɗɟɣɑəəɧɘɔ ɝ ɛɚɘɚɥɨɪ ɚɞəɚɝɔɞɑɗɨəɧɡ ɡɌ-

ɜɌɖɞɑɜɔɝɞɔɖ D, Ⱦ1. Ȼɚ ɝɞɑɛɑəɔ ɎɧɜɌɒɑəəɚ-

ɝɞɔ ɒɔɜɚɎɚɕ ɔəɠɔɗɨɞɜɌɢɔɔ Ɏɧɐɑɗɑəɧ ɘɧɤ-

ɢɧ ɝ çɎɧɜɌɒɑəəɧɘ ɛɚɜɌɒɑəɔɑɘè (Me 3ð4 ɝɞ., 

əɌ ɜɔɝ. 2 Ɍ), ɎɖɗɪɣɌɪɥɔɑ m. glutei ɓɌ ɔɝɖɗɪ-

ɣɑəɔɑɘ m. gluteus maximus, ɘɑɐɔɌɗɨəɟɪ ɔ 

ɓɌɐəɪɪ ɏɜɟɛɛɟ ɘɧɤɢ ɍɑɐɜɌ ɓɌ ɔɝɖɗɪɣɑəɔɑɘ 

ɝaput breve musculi bicipitis femoris. çȿɘɑ-

ɜɑəəɚɑ ɛɚɜɌɒɑəɔɑè (Me 2Ɍ ð 2ɍ ɝɞ.), ɡɌɜɌɖ-

ɞɑɜəɚɑ ɐɗɫ Ɏɝɑɡ ɚɝɞɌɎɤɔɡɝɫ ɘɧɤɢ ɍɑɐɜɌ, 

ɞɌɖɒɑ ɎɖɗɪɣɌɫ m. gluteus maximus, ɛɜɔ ɩɞɚɘ 

çɗɑɏɖɚɘɟ ɛɚɜɌɒɑəɔɪè ɝɚɚɞɎɑɞɝɞɎɚɎɌɗ ɞɚɗɨɖɚ 

m.   rectus  femoris  (Me  1  ɝɞ.).  ȸɔəɔɘɌɗɨəɚɕ  

ȾɌɍɗɔɢɌ ʈ1.     ȮɧɫɎɗɑəəɧɑ ɘɟɞɌɢɔɔ Ɏ ɏɑəɑ ɖɌɗɨɛɌɔəɌ (CAPN3). 

ʂʦʣʠʯʝʩʪʚʦ  

ʧʘʮʠʝʥʪʦʚ, n = 14 
ɺʳʷʚʣʝʥʥʳʝ ʤʫʪʘʮʠʠ ʚ ʛʝʥʝ CAPN3 

6 c.550del; (p.Th184ArgfsTer36) c.550del; (p.Th184ArgfsTer36) 

1 c.550del; (p.Th184ArgfsTer36) c.717dupT; (p/Glu240fs) 

1 c.2134C>T; (p.Leu712Phe) c.2134C>T; (p.Leu712Phe) 

2 c.550del; (p.Th184ArgfsTer36) ʩ.801+1G>A 

1 ʩ.550delA; (p.T184RfsX36) c.1250C>T; (p.Tr417Met) 

1 ʩ.649G>A; (p.Glu217Lys) c.1746-20C>G 

2 ʩ.632+1G>ɸ ʩ.2177ʉ>ʊ; (ʨ.Ala726Val) 
 

   
 

 

ȼɔɝ. 1 Ɍ (Fig. 1 Ɍ) 

 

ȼɔɝ. 1 ɍ (Fig. 1 b) 

ȼɔɝ. 1.   ȰɔɌɏɜɌɘɘɧ.  

ȻɌɞɞɑɜə ɜɌɝɛɜɑɐɑɗɑəɔɫ ɒɔɜɚɎɚɕ ɔəɠɔɗɨɞɜɌɢɔɔ ɘɧɤɢ ɞɌɓɚɎɚɏɚ ɛɚɫɝɌ, ɍɑɐɑɜ (Ɍ) ɔ ɏɚɗɑəɑɕ (ɍ) ɟ ɛɌɢɔɑə-

ɞɚɎ ɝ ȻȶȸȰR1/2Ȭ. Ƀɑɜəɧɘ ɢɎɑɞɚɘ ɚɞɘɑɣɑəɧ D, Ⱦ1-Ȯȴ ɘɧɤɢ ɛɌɢɔɑəɞɚɎ ɝ ȻȶȸȰR1/2Ȭ; ɝɑɜɧɘ ð ɖɚə-

ɞɜɚɗɨəɚɕ ɏɜɟɛɛɧ; ɛɚɗɌɫ ɚɖɜɟɒəɚɝɞɨ ð ɝɞɌɞɔɝɞɔɣɑɝɖɔ əɑ ɓəɌɣɔɘɧɑ ɜɌɓɗɔɣɔɫ. 

Fig. 1.   Diagrams.  

The pattern of distribution of fatty infiltration of the muscles of the pelvic girdle hips (a) and lower legs (b) in 

patients with LGMDR1 / 2A. D, T1 -VI of muscles of patients with LGMDR1 / 2A  are marked in black; gray ð 

control group; a hollow circle is a statistically non -significant difference.  
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ɒɔɜɚɎɚɕ ɔəɠɔɗɨɞɜɌɢɔɑɕ ɡɌɜɌɖɞɑɜɔɓɚɎɌɗɌɝɨ 

m. sartorius, əɚ ɐɌəəɌɫ ɘɧɤɢɌ ɔɘɑɗɌ ɐɚɝɞɌ-

ɞɚɣəɚ ɎɧɜɌɒɑəəɟɪ ɎɌɜɔɌɍɑɗɨəɚɝɞɨ ɎɚɎɗɑɣɑ-

əɔɫ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɛɜɚɐɚɗɒɔɞɑɗɨəɚɝɞɔ 

ɓɌɍɚɗɑɎɌəɔɫ (ɚɞ 0ð4 ɝɞ.). 

ȸɧɤɢɧ ɏɚɗɑəɑɕ, ɡɌɜɌɖɞɑɜɔɓɟɪɥɔɑɝɫ 

çɎɧɜɌɒɑəəɧɘ ɛɚɜɌɒɑəɔɑɘè, ɎɖɗɪɣɌɗɔ (Me 3ð

4 ɝɞ., əɌ ɜɔɝ. 2 ɍ) m. soleus ɔ caput mediale 

m. gasctrocnemii; çɟɘɑɜɑəəɚɑ ɛɚɜɌɒɑəɔɑè (Me 

2Ɍð2ɍ ɝɞ.) ð caput laterale m. gasctrocnemii, m. 

peroneus longus, m. extensor digitorum 

longus; çɗɑɏɖɚɑ ɛɚɜɌɒɑəɔɑè (Me 1 ɝɞ.) ð 

ɚɝɞɌɎɤɔɑɝɫ ɘɧɤɢɧ ɓɌɐəɑɕ ɏɜɟɛɛɧ ɏɚɗɑəɔ ɔ 

m. tibialis anterior.  

Ȼɜɔ ɝɚɛɚɝɞɌɎɗɑəɔɔ Ɏɑɗɔɣɔə D, Ⱦ1 ɔ 

ɝɞɑɛɑəɔ ɒɔɜɚɎɚɕ ɔəɠɔɗɨɞɜɌɢɔɔ ɛɚ E. 

Mercuri  ɎɧɫɎɗɑəɌ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɌɫ 

ɐɔɝɖɜɔɘɔəɌɢɔɫ ɘɑɒɐɟ ɝɞɌɐɔɫɘɔ 2Ɍð2ɍ, 2ɍð3 

ɔ 3ð4 ɝɞ. (ɖɜɔɞɑɜɔɕ ȸɌəəɌ-ȿɔɞəɔ ɝ ɛɚɛɜɌɎ-

ɖɚɕ ȭɚəɠɑɜɜɚəɔ, p <0,05). ȾɚɏɐɌ ɖɌɖ ɘɑɒɐɟ 

ɜɌəəɔɘɔ ɝɞɌɐɔɫɘɔ ɒɔɜɚɎɚɕ ɔəɠɔɗɨɞɜɌɢɔɔ 

(0ð1ð2Ɍ) əɑ ɎɧɫɎɗɑəɚ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔ-

ɘɧɡ ɜɌɓɗɔɣɔɕ (ɜɔɝ. 3). ȾɌɖɔɘ ɚɍɜɌɓɚɘ, çɎɧ-

ɜɌɒɑəəɚɘɟ ɛɚɜɌɒɑəɔɪè (Me 3ð4 ɝɞ.) ɝɚɚɞɎɑɞ-

ɝɞɎɟɪɞ Ɏɑɗɔɣɔəɧ D, T1 ð 0,73 (0,72; 0,75), 

çɟɘɑɜɑəəɚɘɟ ɛɚɜɌɒɑəɔɪè (Me 2Ɍð2ɍ ɝɞ.) ɝɚ-

ɚɞɎɑɞɝɞɎɟɪɞ ð 0,49 (0,46; 0,54), çɗɑɏɖɚɘɟ ɛɚ-

 

ȼɔɝ. 2 Ɍ (Fig. 2 Ɍ) 

 

ȼɔɝ. 2 ɍ (Fig. 2 b) 

ȼɔɝ. 2.   ȰɔɌɏɜɌɘɘɧ.  

Ƚɞɑɛɑəɨ ɒɔɜɚɎɚɕ ɔəɠɔɗɨɞɜɌɢɔɔ Ɏ ɘɧɤɢɌɡ ɍɑɐɑɜ ɔ ɏɚɗɑəɑɕ ɟ ɛɌɢɔɑəɞɚɎ ɝ ȻȶȸȰR1/2A (Ɍ ð ɘɧɤɢɧ 

ɍɑɐɜɌ; ɍ ð ɘɧɤɢɧ ɏɚɗɑəɔ). ȮɧɜɌɒɑəəɚɝɞɨ ɒɔɜɚɎɚɕ ɔəɠɔɗɨɞɜɌɢɔɔ ɡɌɜɌɖɞɑɜɔɓɟɑɞɝɫ ɝ ɛɚɘɚɥɨɪ ɘɚɐɔ-

ɠɔɢɔɜɚɎɌəəɚɕ ɤɖɌɗɧ E. Mercuri, ɛɜɑɐɝɞɌɎɗɑəəɚɕ Ɏ Ɏɔɐɑ ɐɔɌɏɜɌɘɘɧ çɍɚɖɝ ɛɗɚɞè, ɏɐɑ ɢɑəɞɜɌɗɨəɌɫ ɗɔəɔɫ 

ð ȸɑ, Ɍ ɏɜɌəɔɢɧ ɛɚɗɚɝ ɝɚɚɞɎɑɞɝɞɎɟɪɞ ɘɌɖɝɔɘɌɗɨəɧɡ ɔ ɘɔəɔɘɌɗɨəɧɘ ɓəɌɣɑəɔɫɘ ɝɞɌɐɔɕ ɒɔɜɚɎɚɕ ɔə-

ɠɔɗɨɞɜɌɢɔɔ. 

Fig. 2.   Diagrams.  

The degree of fatty infiltration in the muscles of the thighs and lower leg in patients with LGMDR1 / 2A (a ð 

thigh muscles; b ð lower leg muscles). The severity of fatty infiltration is characterized by a modified E. Mer-

curi scal e, presented in the form of a òbox-plotó diagram (the center line ð Me, the strip borders correspond to 

the maximum and minimum values of the stages of fatty infiltration).  

 

ȼɔɝ. 3 (Fig. 3) 

ȼɔɝ. 3.    ȰɔɌɏɜɌɘɘɌ. 

ȽɚɛɚɝɞɌɎɗɑəɔɑ ɝɞɌɐɔɕ ɒɔɜɚɎɚɕ ɔəɠɔɗɨɞɜɌɢɔɔ (ɛɚ 

ȱ. Mercuri) ɔ Ɏɑɗɔɣɔə D, T1. 

Fig. 3.    Diagra m. 

Comparison of the stages of fatty infiltration (according 

to E. Mercuri) and the values of D, T1.  
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ɜɌɒɑəɔɪè (Me 1 ɝɞ.) ð 0,34 (0,32; 0,35).  

Ȼɜɔ ɝɚɛɚɝɞɌɎɗɑəɔɔ ɓəɌɣɑəɔɕ D, T1 ɔ 

ɡɌɜɌɖɞɑɜɔɝɞɔɖ ɒɔɜɚɎɚɕ ɔəɠɔɗɨɞɜɌɢɔɔ ɛɚ ȱ. 

Mercuri ɎɧɫɎɗɑəɌ ɖɚɜɜɑɗɫɢɔɚəəɌɫ ɎɓɌɔɘɚ-

ɝɎɫɓɨ Ɏɧɝɚɖɚɕ ɝɔɗɧ ɐɗɫ ɍɚɗɨɤɔəɝɞɎɌ ɘɧɤɢ 

ɛɑɜɑɐəɑɕ ɔ ɘɑɐɔɌɗɨəɚɕ ɏɜɟɛɛ ɍɑɐɜɌ (0,9ð0,7), 

ɞɚɏɐɌ ɖɌɖ ɐɗɫ ɘɧɤɢ ɓɌɐəɑɕ ɏɜɟɛɛɧ əɑ ɎɧɫɎ-

ɗɑəɚ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɧɡ ɖɚɜɜɑɗɫɢɔɕ. 

Ƚɜɑɐɔ ɘɧɤɢ ɏɚɗɑəɑɕ ɖɚɜɜɑɗɫɢɔɚəəɌɫ ɝɎɫɓɨ 

Ɏɧɝɚɖɚɕ ɝɔɗɧ ɘɑɒɐɟ D, Ⱦ1-Ȯȴ ɔ ɝɞɌɐɔɑɕ ɛɚ 

E. Mercuri ɎɧɫɎɗɑəɌ ɐɗɫ ɍɚɗɨɤɔəɝɞɎɌ ɘɧɤɢ 

ɛɑɜɑɐəɑɕ ɏɜɟɛɛɧ ɏɚɗɑəɔ, Ɍ ɞɌɖɒɑ ɐɗɫ caput 

laterale m. gastrocnemii. Ȱɗɫ ɘɧɤɢ ɓɌɐəɑɕ 

ɏɜɟɛɛɧ ɏɚɗɑəɔ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɧɡ ɖɚɜ-

ɜɑɗɫɢɔɚəəɧɡ ɎɓɌɔɘɚɝɎɫɓɑɕ əɑ ɎɧɫɎɗɑəɚ.  

Ƚɔɘɘɑɞɜɔɣəɚɝɞɨ ɎɚɎɗɑɣɑəɔɫ ɘɧɤɢ ɟ 

ɛɌɢɔɑəɞɚɎ ɝ ȻȶȸȰR1.  

ȳəɌɣɔɘɚɕ Ɍɝɔɘɘɑɞɜɔɔ ɛɜɔ ɝɜɌɎəɑəɔɔ 

ɘɧɤɢ ɞɌɓɚɎɚɏɚ ɛɚɫɝɌ ɔ əɔɒəɔɡ ɖɚəɑɣəɚɝɞɑɕ 

ɛɜɔ ɚɢɑəɖɑ ɛɚ Ɏɑɗɔɣɔəɑ D, T1 əɑ ɎɧɫɎɗɑəɚ 

(ɛɌɜəɧɕ ɖɜɔɞɑɜɔɕ ȸɌəəɌ-ȿɔɞəɔ, ɜ > 0,05). 

ȹɑɓəɌɣɔɘɌɫ Ɍɝɔɘɘɑɞɜɔɫ ɝ ɜɌɓəɔɢɑɕ Ɏ ɚɐəɟ 

ɝɞɑɛɑəɨ (ɛɚ ȱ. Mercuri) ɍɧɗɌ ɎɧɫɎɗɑəɌ Ɏ ɛɜɌ-

Ɏɧɡ ɖɚəɑɣəɚɝɞɫɡ Ɏ m. tibialis anterior, m. 

extensor digitorum longus, m. peroneus 

longus, m. gastrocnemius (caput laterale) ɟ 

1/14 ɛɌɢɔɑəɞɌ (7%), ɟ 2/14 ɛɌɢɔɑəɞɚɎ 

(14,3%) ɞɌɖɒɑ ɍɧɗɌ ɎɧɫɎɗɑəɌ ɝɡɚɐəɌɫ Ɍɝɔɘ-

ɘɑɞɜɔɫ Ɏ m. gastrocnemius (caput laterale).  

ȹɑɝɘɚɞɜɫ əɌ ɞɚ, ɣɞɚ ȻȶȸȰR1 ɘɚɜɠɚɗɚ-

ɏɔɣɑɝɖɔ ɓɌɣɌɝɞɟɪ ɚɤɔɍɚɣəɚ ɞɜɌɖɞɟɑɞɝɫ ɖɌɖ 

ɎɚɝɛɌɗɔɞɑɗɨəɌɫ ɘɔɚɛɌɞɔɫ ɛɜɔ ɝɜɌɎəɑəɔɔ Ɏɑ-

 

ȼɔɝ. 4 Ɍ (Fig. 4 Ɍ) 

 

ȼɔɝ. 4 ɍ (Fig. 4 b) 

ȼɔɝ. 4 Ɍ. çȼɌəəɔɕè ȸȼȾ-ɛɌɞɞɑɜə ȻȶȸȰR1, T1-

Ȯȴ.  

ȻɌɢɔɑəɞ ȭ., 11 ɗɑɞ, əɌ ɝɟɍɖɗɔəɔɣɑɝɖɚɕ ɝɞɌɐɔɔ. 

ȿɣɌɝɞɖɔ ɒɔɜɚɎɚɕ ɔəɠɔɗɨɞɜɌɢɔɔ Ɏ m. 

semimembranosus, caput longum m. bicipitis 

femoris, m. semit endinosus ɔ m. vastus lateralis ð 1 

ɝɞ. (ɝɞɜɑɗɖɌɘɔ ɟɖɌɓɌəɧ ɟɣɌɝɞɖɔ ɒɔɜɚɎɚɕ ɔəɠɔɗɨ-

ɞɜɌɢɔɔ).  

Fig. 4 Ɍ. The òEarlyó MRI pattern  of LGMDR1, T1-

WI. 

Patient B., 11 years old, at the subclinical stage. Fat-

ty infiltration sites in m. semimembranosus, caput 

longum m. bicipitis femoris, m. semitendinosus and 

m. vastus lateralis ð 1 stage (arrows indicate areas of 

fatty infiltration).  

ȼɔɝ. 4 ɍ.  çȼɌəəɔɕè ȸȼȾ-ɛɌɞɞɑɜə ȻȶȸȰR1, STIR. 

ȻɌɢɔɑəɞ ȭ., 11 ɗɑɞ, əɌ ɝɟɍɖɗɔəɔɣɑɝɖɚɕ ɝɞɌɐɔɔ. 

ȿɘɑɜɑəəɧɑ ɚɞɑɣəɧɑ ɔɓɘɑəɑəɔɫ Ɏ caput longum m. 

bicipitis femoris, m. semimembranosus, m. 

semitendinosus (ɝɗɑɎɌ), m. adductor magnus ɔ m. 

vastus lateralis, m. extensor digitorum longus (ɝɛɜɌ-

ɎɌ; ɝɞɜɑɗɖɌɘɔ ɟɖɌɓɌəɧ ɟɣɌɝɞɖɔ ɚɞɑɖɌ).  

Fig. 4 b.   The òEarlyó MRI pattern of LGMDR1, STIR. 

Patient B., 11 year s old, at the subclinical stage. 

Moderate edematous changes in caput longum m. 

bicipitis femoris, m. semimembranosus, m. semiten-

dinosus (left), m. adductor magnus and m. vastus 

lateralis, m. extensor digitorum longus (right) (arrows 

indicate areas of edema ). 
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ɗɔɣɔə D, STIR ɘɧɤɢ ɞɌɓɚɎɚɏɚ ɛɚɫɝɌ ɔ ɍɑɐɑɜ 

ɟ ɛɌɢɔɑəɞɚɎ ɝ ȻȶȸȰR1 c ɖɚəɞɜɚɗɨəɚɕ ɏɜɟɛ-

ɛɚɕ ɎɧɫɎɗɑəɧ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɧɑ ɜɌɓ-

ɗɔɣɔɫ ɞɚɗɨɖɚ Ɏ m. semitendinosus ɔ m. rectus 

femoris. Ȯ ɞɚɒɑ Ɏɜɑɘɫ Ɏɑɗɔɣɔəɧ D, STIR ɚɞ 

Ɏɝɑɡ ɘɧɤɢ ɏɚɗɑəɑɕ ɟ ɛɌɢɔɑəɞɚɎ ɝ ȻȶȸȰR1 

ɍɧɗɔ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɚ əɔɒɑ ɖɚə-

ɞɜɚɗɨəɧɡ ɘɧɤɑɣəɧɡ ɏɜɟɛɛ. Ȭɝɔɘɘɑɞɜɔɔ ɛɚ 

ɔəɞɑəɝɔɎəɚɝɞɔ ɚɞəɚɝɔɞɑɗɨəɚɏɚ STIR ɝɔɏəɌɗɌ  

ɘɑɒɐɟ ɛɜɌɎɚɕ ɔ ɗɑɎɚɕ ɖɚəɑɣəɚɝɞɫɘɔ əɑ Ɏɧ-

ɫɎɗɑəɚ. 

Ȱɗɫ ɛɌɢɔɑəɞɚɎ ɝ ȻȶȸȰR1 ɡɌɜɌɖɞɑɜəɧ 

ɞɜɚɠɔɣɑɝɖɔɑ ɔɓɘɑəɑəɔɫ ɘɧɤɢ ɞɌɓɚɎɚɏɚ ɛɚɫ-

ɝɌ ɔ ɍɑɐɑɜ ɛɜɔ ɝɜɌɎəɑəɔɔ ɝ ɖɚəɞɜɚɗɨəɚɕ 

ɏɜɟɛɛɚɕ, Ɏ ɣɌɝɞəɚɝɞɔ ɎɧɫɎɗɑəɌ ɝɞɌɞɔɝɞɔɣɑ-

ɝɖɔ ɓəɌɣɔɘɌɫ ɏɔɛɚɞɜɚɠɔɫ m. semitendinosus, 

caput longum m. bic epitis femoris, m. adductor 

magnus, m. vastus intermedius, m. rectus 

femoris, ɛɜɔ ɩɞɚɘ əɌɔɍɚɗɑɑ ɎɧɜɌɒɑəəɧɑ 

Ɍɞɜɚɠɔɔ ɡɌɜɌɖɞɑɜəɧ ɐɗɫ m. 

semimebranosus, m. adductor magnus. Ȯ ɞɚɒɑ 

Ɏɜɑɘɫ ɚɞɘɑɣɌɑɞɝɫ ɖɚɘɛɑəɝɌɞɚɜəɌɫ ɏɔɛɑɜ-

ɞɜɚɠɔɫ ɚɞɐɑɗɨəɧɡ ɘɧɤɢ: m. sartorius ɔ m. 

obturatorius externus.  

ȸȼȾ-ɛɌɞɞɑɜəɧ ɛɚɜɌɒɑəɔɫ ɞɌɓɚɎɚɏɚ ɛɚ-

ɫɝɌ ɔ əɔɒəɔɡ ɖɚəɑɣəɚɝɞɑɕ əɌ ɜɌɓɗɔɣəɧɡ 

ɝɞɌɐɔɫɡ ɘɧɤɑɣəɚ-ɐɔɝɞɜɚɠɔɣɑɝɖɚɏɚ ɛɜɚɢɑɝɝɌ 

ɟ ɛɌɢɔɑəɞɚɎ ɝ ȻȶȸȰR1. Ȯ ɡɚɐɑ ɔɝɝɗɑɐɚɎɌəɔɫ 

ɝ ɢɑɗɨɪ ɛɚɎɧɤɑəɔɫ ɩɠɠɑɖɞɔɎəɚɝɞɔ ɐɔɌɏəɚ-

ɝɞɔɖɔ ȻȶȸȰR1 ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ȸȼȾ əɌɘɔ 

Ɏɧɐɑɗɑəɧ çɜɌəəɔɕè, çɞɔɛɔɣəɧɕè (ɓɌɎɑɜɤɑə-

əɧɕ) ɔ çɛɚɓɐəɔɕè ȸȼȾ-ɛɌɞɞɑɜəɧ ɛɚɜɌɒɑəɔɫ 

ɘɧɤɢ. çȼɌəəɔɕè ȸȼȾ-ɛɌɞɞɑɜə ɡɌɜɌɖɞɑɜɔɓɟ-

ɑɞɝɫ ɛɑɜɎɚəɌɣɌɗɨəɚ ɎɚɎɗɑɖɌɪɥɔɘɔɝɫ ɘɧɤ-

ɢɌɘɔ Ɏ ɘɔɚɐɔɝɞɜɚɠɔɣɑɝɖɔɕ ɛɜɚɢɑɝɝ (ɜɔɝ. 4 

Ɍ, ɍ). Ȼɜɔ ɩɞɚɘ əɑ əɌɍɗɪɐɌɑɞɝɫ ɎɚɎɗɑɣɑəɔɫ 

ɛɚɗəɚɏɚ ɖɚɘɛɗɑɖɝɌ ɖɗɪɣɑɎɧɡ ɘɧɤɢ, ɡɌɜɌɖ-

ɞɑɜəɚɏɚ ɐɗɫ ɖɗɔəɔɣɑɝɖɔ ɜɌɓɎɑɜəɟɞɧɡ ɝɞɌɐɔɕ 

ɖɌɗɨɛɌɔəɚɛɌɞɔɔ. ȹɌ ɜɌəəɑɘ ɩɞɌɛɑ ȸȼ-

ɐɔɌɏəɚɝɞɔɖɌ ȻȶȸȰR1 əɌɔɍɚɗɑɑ ɓɌɞɜɟɐəɔ-

ɞɑɗɨəɌ.    ȼɌəəɔɕ ȸȼ-ɛɌɞɞɑɜə ɎɧɫɎɗɑə Ɏ 10% 

ɝɗɟɣɌɑɎ, ɛɜɔ ɩɞɚɘ ɝɜɑɐəɔɕ ɎɚɓɜɌɝɞ ɛɌɢɔɑə-

ɞɚɎ ɝɚɝɞɌɎɔɗ  23 [11; 23] ɗɑɞ. çȾɔɛɔɣəɧɕè 

ȸȼȾ-ɛɌɞɞɑɜə ɜɌɢɔɚəɌɗɨəɚ Ɏɧɐɑɗɫɞɨ əɌ ɚɝəɚ-

Ɏɑ ɚɛɜɑɐɑɗɑəɔɫ əɌɔɍɚɗɑɑ ɣɌɝɞɚ ɎɚɎɗɑɖɌɑɘɧɡ 

ɘɧɤɢ, ɒɔɜɚɎɌɫ ɔəɠɔɗɨɞɜɌɢɔɫ Ɏ ɖɚɞɚɜɧɡ 

ɛɜɔɝɟɞɝɞɎɟɑɞ ɍɚɗɨɤɟɪ ɣɌɝɞɨ ɖɗɔəɔɣɑɝɖɔ ɘɌ-

əɔɠɑɝɞɔɜɚɎɌɎɤɑɏɚ ɓɌɍɚɗɑɎɌəɔɫ (ɜɔɝ. 5 Ɍ, ɍ). 

ȰɌəəɧɕ ȸȼ-ɛɌɞɞɑɜə ɫɎɗɫɑɞɝɫ əɌɔɍɚɗɑɑ ɜɌɝ-

ɛɚɓəɌɎɌɑɘɧɘ. çȳɌɎɑɜɤɬəəɧɕ/ɞɔɛɔɣəɧɕè 

ȸȼ-ɛɌɞɞɑɜə ɎɧɫɎɗɑə Ɏ 60% ɝɗɟɣɌɑɎ, ɛɜɔ 

ɩɞɚɘ ɝɜɑɐəɔɕ ɎɚɓɜɌɝɞ ɛɌɢɔɑəɞɚɎ ɝɚɝɞɌɎɗɫɗ  

37 [31; 42] ɗɑɞ. çȻɚɓɐəɔɕè ȸȼȾ-ɛɌɞɞɑɜə ɝɗɑ-

ɐɟɑɞ ɡɌɜɌɖɞɑɜɔɓɚɎɌɞɨ ɛɚ əɌɔɍɚɗɑɑ ɐɗɔɞɑɗɨəɚ 

ɝɚɡɜɌəɫɪɥɔɘɝɫ ɘɧɤɢɌɘ Ɏ ɟɝɗɚɎɔɫɡ ɛɜɌɖ-

ɞɔɣɑɝɖɔɕ ɛɚɗəɚɏɚ ɒɔɜɚɎɚɏɚ ɓɌɘɑɥɑəɔɫ 

ɍɚɗɨɤɔəɝɞɎɌ ɖɗɪɣɑɎɧɡ ɘɧɤɢ ɐɗɫ ɖɌɗɨɛɌɔ-

əɚɛɌɞɔɔ (ɜɔɝ. 6 Ɍ, ɍ). ȹɑɚɍɡɚɐɔɘɚɝɞɨ Ɏɧɐɑɗɑ-

əɔɫ çɛɚɓɐəɑɏɚè ȸȼ-ɛɌɞɞɑɜəɌ ɚɍɚɝəɚɎɌəɌ 

ɝɗɚɒəɚɝɞɨɪ ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɕ ɐɔɌɏəɚɝɞɔɖɔ 

ȻȶȸȰ ɎɎɔɐɟ ɖɚəɎɑɜɏɑəɢɔɔ ɍɚɗɨɤɔəɝɞɎɌ 

ɖɗɔəɔɣɑɝɖɔɡ ɔ ȸȼ-ɛɜɔɓəɌɖɚɎ. çȻɚɓɐəɔɕè ȸȼ-

ɛɌɞɞɑɜə ɎɧɫɎɗɑə ɟ 30% ɛɌɢɔɑəɞɚɎ, ɝɜɑɐəɔɕ 

ɎɚɓɜɌɝɞ ɖɚɞɚɜɧɡ ɝɚɝɞɌɎɗɫɗ  28 [27; 33] ɗɑɞ. 

ȾɌɖɒɑ ɝɗɑɐɟɑɞ Ɏɧɐɑɗɔɞɨ Ɍɞɔɛɔɣəɧɕ ȸȼȾ-

ɛɌɞɞɑɜə ð çɖɚɗɗɌɏɑəɚɛɚɐɚɍəɧɕè, ɖɚɞɚɜɧɕ 

ɔɘɑɑɞ ɝɟɥɑɝɞɎɑəəɚɑ ɝɡɚɐɝɞɎɚ ɝ ȸȼȾ-

ɡɌɜɌɖɞɑɜɔɝɞɔɖɌɘɔ ɘɧɤɢ ɟ ɛɌɢɔɑəɞɚɎ ɝ 

Ɏɜɚɒɐɑəəɧɘɔ ɘɔɚɛɌɞɔɫɘɔ, ɌɝɝɚɢɔɔɜɚɎɌə-

əɧɘɔ ɝ ɘɟɞɌɢɔɫɘɔ Ɏ ɏɑəɌɡ ɖɚɗɗɌɏɑəɌ VI ɞɔɛɌ 

(ɜɔɝ. 7 Ɍ, ɍ, Ɏ). çȶɚɗɗɌɏɑəɚɛɚɐɚɍəɧɕè ȸȼ-

ɛɌɞɞɑɜə ɔɗɔ ɞɌɖ əɌɓɧɎɌɑɘɧɕ çtiger-likeè ɠɑ-

əɚɘɑə ɍɧɗ ɚɞɣɬɞɗɔɎɚ ɎɧɫɎɗɑə Ɏ 3/14 ɝɗɟɣɌɫɡ 

21,4% [4,7; 50,1].  

çȼɌəəɔɕè ɛɌɞɞɑɜə ȻȶȸȰR1 ɡɌɜɌɖɞɑɜɔ-

ɓɚɎɌɗɝɫ əɑɓəɌɣɔɞɑɗɨəɧɘ ɛɚɎɧɤɑəɔɑɘ ɔə-

ɞɑəɝɔɎəɚɝɞɔ ȸȼ-ɝɔɏəɌɗɌ əɌ Ⱦ1-Ȯȴ Ɏ m. 

semimembranosus, caput longum m. bicipitis 

femoris, m. semitendinosus ɔ m. vastus 

lateralis ð 1 ɝɞ. (ɓɌ ɝɣɑɞ ɟɣɌɝɞɖɚɎ ɒɔɜɚɎɚɕ 

ɔəɠɔɗɨɞɜɌɢɔɔ). ȻɚɎɧɤɑəɔɑ ɔəɞɑəɝɔɎəɚɝɞɔ 

ȸȼ-ɝɔɏəɌɗɌ əɌ STIR ɚɞ caput longum m. 

bicipitis femoris, m. se mimembranosus, m. 

semitendinosus, m. adductor magnus ɔ m. 

vastus lateralis ɓɌ ɝɣɑɞ ɟɘɑɜɑəəɧɡ ɚɞɑɣəɧɡ 

ɔɓɘɑəɑəɔɕ.  

çȾɔɛɔɣəɧɕ ɔɗɔ ɓɌɎɑɜɤɑəəɧɕè ȸȼȾ-

ɛɌɞɞɑɜə ɡɌɜɌɖɞɑɜɔɓɚɎɌɗɝɫ ɍɚɗɑɑ ɎɧɜɌɒɑəəɚɕ 

ɒɔɜɚɎɚɕ ɔəɠɔɗɨɞɜɌɢɔɑɕ ɝ ɎɚɎɗɑɣɑəɔɑɘ 30-

60% ɜɌɓɗɔɣəɧɡ ɘɧɤɑɣəɧɡ ɏɜɟɛɛ. Ȱɗɫ ɜɌɓ-

Ɏɑɜəɟɞɚɏɚ ɠɑəɚɞɔɛɌ ȻȶȸȰR1 ɡɌɜɌɖɞɑɜəɚ 

ɎɧɜɌɒɑəəɚɑ ɛɚɜɌɒɑəɔɑ ɫɏɚɐɔɣəɧɡ ɘɧɤɢ, Ɍ 

ɞɌɖɒɑ m. obturatorius externus et internus (3-

4 ɝɞ.). Ƚɜɑɐɔ ɘɧɤɢ ɍɑɐɑɜ əɌɍɗɪɐɌɑɞɝɫ ɛɜɌɖ-

ɞɔɣɑɝɖɔ ɛɚɗəɌɫ ɒɔɜɚɎɌɫ ɔəɠɔɗɨɞɜɌɢɔɫ ɓɌɐ-

əɑɕ ɔ ɘɑɐɔɌɗɨəɚɕ ɏɜɟɛɛ ɘɧɤɢ (caput longum 

m. bic epitis femoris, m. semimembranosus, m. 

semitendinosus, m.m. adductor magnus et 

longus (3 -4 ɝɞ.) ɝ ɘɑəɑɑ ɎɧɜɌɒɑəəɧɘ ɛɚɜɌ-

ɒɑəɔɑɘ caput breve m. bicipitis femoris ɔ m. 

gracilis (2b ɝɞ.) ɔ ɘɔəɔɘɌɗɨəɧɘ ɎɚɎɗɑɣɑəɔɑɘ 

ɛɑɜɑɐəɔɡ ɏɜɟɛɛ ɘɧɤɢ ɍɑɐɑɜ (1-2Ɍ ɝɞ.). ȹɌ 

ɟɜɚɎəɑ ɏɚɗɑəɑɕ əɌɍɗɪɐɌɑɞɝɫ ɛɚɗəɚɑ ɒɔɜɚɎɚɑ 

ɓɌɘɑɥɑəɔɑ m. soleus, caput mediale m. 

gastrocnemii, ɣɌɝɞɔɣəɚɑ ɔɗɔ ɛɚɗəɚɑ ɛɚɜɌɒɑ-

əɔɑ caput laterale m. gastrocnemii ɔ m. 

peroneus longus (3 ɝɞ.). 

Ⱥɞɑɣəɧɑ ɔɓɘɑəɑəɔɫ ɎɧɫɎɗɫɪɞɝɫ Ɏ ɘɑ-

əɑɑ ɛɚɜɌɒɑəəɧɡ ɘɧɤɢɌɡ ɏɚɗɑəɑɕ. 

Ȯ ɝɞɜɟɖɞɟɜɑ ɚɝɚɍɑəəɚɝɞɑɕ ɛɚɜɌɒɑəɔɫ 

ɘɧɤɢ ɛɜɔ ɖɌɗɨɛɌɔəɚɛɌɞɔɔ ɝɗɑɐɟɑɞ ɚɞɐɑɗɨəɚ 

Ɏɧɐɑɗɔɞɨ ȸȼȾ-ɛɌɞɞɑɜə, ɡɌɜɌɖɞɑɜɔɓɔɜɟɪ-

ɥɔɕɝɫ ɛɑɜɔɠɑɜɔɣɑɝɖɔɘ ɔ ɢɑəɞɜɚɍɑɒəɧɘ 

ɛɚɜɌɒɑəɔɑɘ ɘɧɤɢ ɍɑɐɑɜ ɔ ɏɚɗɑəɑɕ, ɫɎɗɫɪ-

ɥɔɕɝɫ ɝɛɑɢɔɠɔɣəɧɘ ɐɗɫ Ɏɜɚɒɐɑəəɧɡ ɘɧ-

ɤɑɣəɧɡ ɐɔɝɞɜɚɠɔɕ, ɌɝɝɚɢɔɔɜɚɎɌəəɧɡ ɝ ɘɟ-

ɞɌɢɔɫɘɔ Ɏ ɏɑəɌɡ ɖɚɗɗɌɏɑəɌ VI ɞɔɛɌ [19]. 

çȶɚɗɗɌɏɑəɚɛɚɐɚɍəɧɕè  ȸȼȾ-ɛɌɞɞɑɜə ɔɗɔ  
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ȼɔɝ. 5 Ɍ (Fig. 5 Ɍ) 

 

ȼɔɝ. 5 ɍ (Fig. 5 b) 

ȼɔɝ. 5 Ɍ. çȾɔɛɔɣəɧɕè ȸȼȾ-ɛɌɞɞɑɜə ɛɚɜɌɒɑəɔɫ 

ɘɧɤɢ ɛɜɔ ȻȶȸȰR1, T1-Ȯȴ.  

ȻɌɢɔɑəɞ ȸ., 37 ɗɑɞ, ɝ ɐɗɔɞɑɗɨəɚɝɞɨɪ ɓɌɍɚɗɑɎɌəɔɫ 24 

ɏɚɐɌ. ȲɔɜɚɎɌɫ ɔəɠɔɗɨɞɜɌɢɔɫ Ɏ m. gluteus maximus, 

m. obturatorius externus ɔ m. obturatorius internus ð 

3, 4 ɝɞ. (ɚɞɘɑɣɑəɚ ɝɞɜɑɗɖɌɘɔ). ȻɜɑɔɘɟɥɑɝɞɎɑəəɚɑ 

ɛɚɜɌɒɑəɔɑ ɓɌɐəɔɡ ɔ ɘɑɐɔɌɗɨəɧɡ ɏɜɟɛɛ ɘɧɤɢ ɍɑɐɑɜ 

(m. semimembranosus, m. semitendinosus, caput 

longum m. bicipitis femoris, mm. a dductores) ð 3-4 ɝɞ. 

(ɚɞɘɑɣɑəɚ ɝɞɜɑɗɖɌɘɔ). ȻɜɑɔɘɟɥɑɝɞɎɑəəɚɑ ɛɚɜɌɒɑ-

əɔɑ ɓɌɐəɑɕ ɔ ɘɑɐɔɌɗɨəɚɕ ɏɜɟɛɛ ɘɧɤɢ ɏɚɗɑəɑɕ 

(caput mediale et laterale m. gastrocnemii, m. soleus, 

m. peroneus longus) ð 3 ɝɞ. (ɚɞɘɑɣɑəɚ ɝɞɜɑɗɖɌɘɔ).    

Fig. 5 Ɍ. "Typical" MRI pattern of musc le damage 

in LGMDR1, Ⱦ1-WI.  

Patient M., 37 years old with disease duration of 24 

years. Fatty infiltration in the  m. gluteus maximus, 

m. obturatorius externus and m. obturatorius inter-

nus ð 3, 4 stage (marked with arrows). The predomi-

nant lesion of the p osterior and medial groups of the 

thigh muscles (m. semimembranosus, m. semitendi-

nosus m. biceps femoris cap. longum, mm. adduc-

tores) ð 3-4 stage (marked with arrows). The predomi-

nant lesion of the posterior and medial groups of the 

leg muscles (m. gastroc nemii cap. mediale et laterale, 

m. soleus, m. peroneus longus) ð 3 stage (marked with 

arrows).   

ȼɔɝ. 5 ɍ.  çȾɔɛɔɣəɧɕè ȸȼȾ-ɛɌɞɞɑɜə ɛɚɜɌɒɑ-

əɔɫ ɘɧɤɢ ɛɜɔ ȻȶȸȰR1, STIR. 

ȻɌɢɔɑəɞ ȸ., 37 ɗɑɞ, ɝ ɐɗɔɞɑɗɨəɚɝɞɨɪ ɓɌɍɚɗɑɎɌ-

əɔɫ 24 ɏɚɐɌ. ȹɑɓəɌɣɔɞɑɗɨəɧɕ ɚɞɑɖ ɛɑɜɑɐəɔɡ 

ɘɧɤɢ ɍɑɐɑɜ. ȿɘɑɜɑəəɧɑ ɚɞɑɣəɧɑ ɔɓɘɑəɑəɔɫ Ɏ 

ɛɑɜɑɐəɑɕ ɔ ɗɌɞɑɜɌɗɨəɚɕ ɏɜɟɛɛɌɡ ɘɧɤɢ ɏɚɗɑəɑɕ 

ɔ caput laterale m. gastrocnemii ɝɗɑɎɌ (ɚɞɘɑɣɑəɚ 

ɝɞɜɑɗɖɌɘɔ).  

Fig. 5 b.   òTypicaló MRI pattern of muscle le-

sions in LGMDR1, STIR.  

Patients M., 37 -year -old with a disease duration of 

24 years. Slight edema of the anterior muscles of 

the thighs. Moderate edematous changes in the 

anterior and lateral muscle groups of the legs and 

caput laterale m. gastrocnemii on the left (indicat-

ed by arrows).  
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ȼɔɝ. 6 Ɍ (Fig. 6 Ɍ) 

 

ȼɔɝ. 6 ɍ (Fig. 6 b) 

ȼɔɝ. 6 Ɍ.  ȶɚəɑɣəɧɕ ɩɞɌɛ ɐɔɝɞɜɚɠɔɣɑɝɖɔɡ ɔɓ-

ɘɑəɑəɔɕ (çɛɚɓɐəɔɕè ȸȼȾ-ɛɌɞɞɑɜə), Ⱦ1-Ȯȴ. 

ȻɌɢɔɑəɞɌ Ƚ., 28 ɗɑɞ, ɝ ɐɗɔɞɑɗɨəɚɝɞɨɪ ɓɌɍɚɗɑɎɌəɔɫ 

14 ɗɑɞ. ȲɔɜɚɎɌɫ ɔəɠɔɗɨɞɜɌɢɔɫ Ɏɝɑɡ ɘɧɤɢ ɞɌɓɌ 4 

ɝɞ. ȲɔɜɚɎɌɫ ɔəɠɔɗɨɞɜɌɢɔɫ ɘɧɤɢ ɍɑɐɑɜ ð 4 ɝɞ. (əɑ-

ɘəɚɏɚɣɔɝɗɑəəɧɑ ɘɧɤɑɣəɧɑ ɎɚɗɚɖəɌ Ɏ m. gracilis, m. 

sartorius ɔ m. quadriceps femoris) (ɚɞɘɑɣɑəɚ ɝɞɜɑɗ-

ɖɌɘɔ). ȲɔɜɚɎɌɫ ɔəɠɔɗɨɞɜɌɢɔɫ ɘɧɤɢ ɏɚɗɑəɑɕ ð 3-4 

ɝɞ., m. popliteus ɔ m. tibialis posterior, m. flexor 

hɌllucis longus ɔ m. flexor digitorum longus ɚɞəɚɝɔ-

ɞɑɗɨəɚ ɝɚɡɜɌəɑəɧ (ɚɞɘɑɣɑəɚ ɝɞɜɑɗɖɌɘɔ).  

Fig. 6 Ɍ.  The final stage of dystrophic changes 

(òlateó MRI pattern), T1-WI. 

Patient C. with calpainopathy, 28 years old, with a 

duration of the disease in amount of 14 years. Fatty 

infiltration of all muscles of the pelvis 4 stage. Fatty 

hip muscle infiltration ð 4 stage (few muscle fibers in 

m. gracilis, m. sartorius and m. quadric eps femoris) 

(marked with arrows). Fatty infiltration of the muscles 

of the legs ð 3ð4 stage, m. popliteus and m. tibialis 

posterior, m. flexor hallucis longus and m. flexor digi-

torum long are relatively preserved (marked with ar-

rows).   

ȼɔɝ. 6 ɍ.   ȶɚəɑɣəɧɕ ɩɞɌɛ ɐɔɝɞɜɚɠɔɣɑɝɖɔɡ 

ɔɓɘɑəɑəɔɕ (çɛɚɓɐəɔɕè ȸȼȾ-ɛɌɞɞɑɜə), STIR. 

ȻɌɢɔɑəɞ Ƚ., 28 ɗɑɞ, ɝ ɐɗɔɞɑɗɨəɚɝɞɨɪ ɓɌɍɚɗɑɎɌ-

əɔɫ 14 ɗɑɞ.  ȹɑɓəɌɣɔɞɑɗɨəɧɑ ɚɞɑɣəɧɑ ɔɓɘɑəɑəɔɫ 

Ɏ ɛɑɜɑɐəɑɕ ɏɜɟɛɛɑ ɘɧɤɢ ɍɑɐɑɜ (ɚɞɘɑɣɑəɚ 

ɝɞɜɑɗɖɌɘɔ). 

Fig. 6 b .    The final stage of d ystrophic chang-

es (çlateè MRI pattern), STIR. 

Patient C. 28 years old, with disease duration of 

14 years. Minor edematous changes in the anteri-

or thigh muscle group (marked with arrows).  

http://www.rejr.ru/


 

 

   RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY  

| www.rejr.ru | REJR. 2021; 11 (4):75-83       DOI: 10.21569/2222-7415-2021-11-4-75-83                     70 
 

 

 

 

 

ȼɔɝ. 7 Ɍ (Fig. 7 Ɍ) 

 

ȼɔɝ. 7 ɍ (Fig. 7 b) 

ȼɔɝ. 7 Ɍ.  çȶɚɗɗɌɏɑəɚɛɚɐɚɍəɧɕ ɔɗɔ ɞɔɏɜɚɎɧɕ 

(çtiger-likeè)è ȸȼȾ-ɛɌɞɞɑɜə ȻȶȸȰR1, Ⱦ1-Ȯȴ. 

ȻɌɢɔɑəɞɖɌ ȸ., 29 ɗɑɞ, ɝ ɐɗɔɞɑɗɨəɚɝɞɨɪ ɓɌɍɚɗɑɎɌəɔɫ 

13 ɗɑɞ. Ȱɔɠɠɟɓəɧɕ ɡɌɜɌɖɞɑɜ ɛɚɜɌɒɑəɔɫ ɫɏɚɐɔɣəɧɡ 

ɘɧɤɢ; ɛɑɜɔɠɑɜɔɣɑɝɖɚɑ ɛɚɜɌɒɑəɔɑ m. vastus 

lateralis (ɚɞɘɑɣɑəɚ ɣɑɜəɧɘɔ ɝɞɜɑɗɖɌɘɔ); ɢɑəɞɜɚɍɑɒ-

əɚɑ ɛɚɜɌɒɑəɔɑ m. rectus femoris (ɚɞɘɑɣɑəɚ ɖɜɌɝəɧ-

ɘɔ ɝɞɜɑɗɖɌɘɔ); ɢɑəɞɜɚɍɑɒəɚɑ ɛɚɜɌɒɑəɔɑ m. 

peroneus longus ɔ m. tibialis anterior (ɚɞɘɑɣɑəɚ 

ɖɜɌɝəɧɘɔ ɝɞɜɑɗɖɌɘɔ).  

Fig. 7 Ɍ.  òCollagen-likeó or ótiger-likeó MRI pat-

tern with LGMDR1, T1-WI. 

Patient M. with disease duration of 13 years. The dif-

fuse nature of the defeat of the gluteal muscles; pe-

ripheral lesion m. vastus lateralis (marked with black 

arrows); centrifugal lesion m. rectus femoris (marked 

with red arrows); centrifugal lesion m. peroneus lon-

gus and m. tib ialis anterior (marked with red arrows).  

ȼɔɝ. 7 ɍ.   çȶɚɗɗɌɏɑəɚɛɚɐɚɍəɧɕ ɔɗɔ ɞɔɏɜɚɎɧɕ 

(çtiger-likeè)è ȸȼȾ-ɛɌɞɞɑɜə ȻȶȸȰR1, STIR.  

ȻɌɢɔɑəɞɖɌ ȸ., 29 ɗɑɞ, ɝ ɐɗɔɞɑɗɨəɚɝɞɨɪ ɓɌɍɚɗɑɎɌ-

əɔɫ 13 ɗɑɞ. Ⱥɞɑɣəɧɑ ɔɓɘɑəɑəɔɫ ɝɚɚɞɎɑɞɝɞɎɟɪɞ 

ɟɣɌɝɞɖɌɘ ɝɚɡɜɌəɑəəɚɕ ɘɧɤɑɣəɚɕ ɞɖɌəɔ Ɏ ɛɑɜɑɐ-

əɔɡ ɏɜɟɛɛɌɡ ɘɧɤɢ ɍɑɐɑɜ (ɚɞɘɑɣɑəɚ ɝɞɜɑɗɖɌɘɔ). 

Fig. 7 b .    òCollagen-likeó or ótiger-likeó MRI 

pattern in LGMDR1, STIR.  

Patient M., 29 y.o., with disease duration of 13 

years. Edematous changes correspond to areas of 

preserved muscle tissue in the anterior thigh mus-

cle groups (marked with ar rows).  
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ɞɌɖ əɌɓɧɎɌɑɘɧɕ çtiger-likeè ɠɑəɚɘɑə ɍɧɗ ɚɞ-

ɣɑɞɗɔɎɚ ɎɧɫɎɗɑə Ɏ 3/14 ɝɗɟɣɌɑɎ (21,4% [4,7; 

50,1]). Ȼɑɜɔɠɑɜɔɣɑɝɖɔɕ ɞɔɛ ɛɚɜɌɒɑəɔɫ 

əɌɔɍɚɗɑɑ ɎɧɜɌɒɑə Ɏ m. vastus lateralis ɔ m. 

vastus intermedius. ɂɑəɞɜɚɍɑɒəɧɕ ɡɌɜɌɖɞɑɜ 

ɛɚɜɌɒɑəɔɫ əɌɍɗɪɐɌɗɝɫ Ɏ m. rectus femoris, 

m. peroneus longus ɔ m. tibialis anterior. 

Ȱɔɠɠɟɓəɧɕ ɡɌɜɌɖɞɑɜ ɛɚɜɌɒɑəɔɫ ɎɧɫɎɗɑə Ɏ 

mm. glutei, m. vastus lateralis, m. sartorius, 

m. gracilis, m. adductor magnus, Ɍ ɞɌɖɒɑ Ɏ 

ɓɌɐəɔɡ ɏɜɟɛɛɌɡ ɘɧɤɢ ɍɑɐɑɜ (m. biceps 

femoris caput brev is et longus, m. 

semimembranosus, m. semitendinosus). 

ȹɌɔɍɚɗɑɑ ɎɧɜɌɒɑəəɧɑ ɐɔɝɞɜɚɠɔɣɑɝɖɔɑ ɔɓ-

ɘɑəɑəɔɫ ɛɜɑɐɝɞɌɎɗɑəɧ Ɏ ɓɌɐəɔɡ ɏɜɟɛɛɌɡ 

ɘɧɤɢ ɏɚɗɑəɑɕ: m. soleus, m. gastrocnemius 

caput laterale et mediale (4 ɝɞ.). ȹɌɔɘɑəɑɑ ɛɚ-

ɜɌɒɑəəɧɘɔ ɫɎɗɫɪɞɝɫ m. popliteus ɔ m. 

tibialis posterior (1 ɝɞ.) 

ȶɜɚɘɑ çɖɚɗɗɌɏɑəɚɛɚɍɚɐəɚɏɚè ȸȼȾ-

ɛɌɞɞɑɜəɌ, ɫɎɗɫɪɥɑɏɚɝɫ əɑ ɝɞɚɗɨ ɜɑɐɖɔɘ, Ɏɧ-

ɐɑɗɫɪɞ ɍɚɗɑɑ əɑɝɛɑɢɔɠɔɣɑɝɖɔɑ ɎɌɜɔɌəɞɧ 

ɎɚɎɗɑɣɑəɔɫ ɘɧɤɢ ɛɜɔ ȻȶȸȰR1, Ɏ ɣɌɝɞəɚɝɞɔ 

əɌɍɗɪɐɌɪɞɝɫ ɝɗɟɣɌɔ ɎɧɜɌɒɑəəɚɕ ɖɚɘɛɑəɝɌ-

ɞɚɜəɚɕ ɏɔɛɑɜɞɜɚɠɔɔ ɔ ɔɓɘɑəɑəɔɫ ɡɌɜɌɖɞɑɜɌ 

ɒɔɜɚɎɚɕ ɔəɠɔɗɨɞɜɌɢɔɔ ɚɞɐɑɗɨəɧɡ ɘɧɤɢ,  

 

ɝɟɥɑɝɞɎɑəəɚ ɓɌɞɜɟɐəɫɪɥɔɡ ɛɑɜɎɔɣəɟɪ ɐɔɌ-

ɏəɚɝɞɔɖɟ ɛɚ ɐɌəəɧɘ ȸȼȾ. 

ȹɑɝɘɚɞɜɫ əɌ əɌɗɔɣɔɑ Ɍɞɔɛɔɣəɧɡ ɎɌɜɔ-

ɌəɞɚɎ ȸȼȾ-ɛɌɞɞɑɜəɌ ɖɌɗɨɛɌɔəɚɛɌɞɔɔ ɔ ɝɟ-

ɥɑɝɞɎɑəəɧɡ ɜɌɓɗɔɣɔɕ ɎɧɜɌɒɑəəɚɝɞɔ ɛɚɜɌ-

ɒɑəɔɫ ɘɧɤɢ əɌ ɜɌəəɑɘ ɔ ɛɚɓɐəɑɘ ɩɞɌɛɑ ɓɌ-

ɍɚɗɑɎɌəɔɫ əɌɘɔ ɝɠɚɜɘɔɜɚɎɌə ɝɡɑɘɌɞɔɣɑɝɖɔ 

ɟɝɜɑɐəɑəəɧɕ əɌɔɍɚɗɑɑ ɞɔɛɔɣəɧɕ ȸȼȾ-

ɛɌɞɞɑɜə əɌ ɚɝəɚɎɑ ɚɢɑəɚɖ ɛɚ ɤɖɌɗɑ E. 

Mercuri (ɜɔɝ. 8). 

Ⱥɍɝɟɒɐɑəɔɑ.  

ȴɝɝɗɑɐɟɑɘɌɫ ɜɚɝɝɔɕɝɖɌɫ ɖɚɏɚɜɞɌ ɔɘɑɗɌ 

ɜɫɐ ɚɝɚɍɑəəɚɝɞɑɕ, Ɏ ɣɌɝɞəɚɝɞɔ ɝɟɥɑɝɞɎɑəəɚɑ 

ɛɜɑɚɍɗɌɐɌəɔɑ ɒɑəɥɔə ð 85,7%. ȻɜɔəɌɐɗɑɒ-

əɚɝɞɨ ɖ ɒɑəɝɖɚɘɟ ɛɚɗɟ ɘɚɒɑɞ ɚɖɌɓɧɎɌɞɨ 

Ɏɗɔɫəɔɑ əɌ ɩɖɝɛɜɑɝɝɔɪ ɍɑɗɖɌ ɖɌɗɨɛɌɔəɌ ɔ 

ɚɛɜɑɐɑɗɫɑɞ ɎɧɜɌɒɑəəɚɝɞɨ ɛɜɚɫɎɗɑəɔɕ ɠɑəɚ-

ɞɔɛɌ [20]. Ȯ ɞɚɒɑ Ɏɜɑɘɫ ɎɧɍɚɜɖɌ ɔɘɑɑɞ ɜɫɐ 

ɛɜɑɔɘɟɥɑɝɞɎ Ɏ ɚɞəɚɤɑəɔɔ ɛɚɝɞɌɎɗɑəəɚɕ ɓɌ-

ɐɌɣɔ ɔɝɝɗɑɐɚɎɌəɔɫ, Ɏ ɣɌɝɞəɚɝɞɔ ɚɐəɚɜɚɐ-

əɚɝɞɨ ɛɚ ɠɑəɚɞɔɛɟ (ɞɌɓɚɍɑɐɜɑəəɚɘɟ) ɔ Ɏɚɓ-

ɜɌɝɞəɚɕ ɖɌɞɑɏɚɜɔɔ, ɝɚɚɞɎɑɞɝɞɎɟɪɥɑɕ ɜɌɓ-

Ɏɑɜəɟɞɚɕ ɖɗɔəɔɣɑɝɖɚɕ ɖɌɜɞɔəɑ ɖɌɗɨɛɌɔəɚ-

ɛɌɞɔɔ (39,5 ɗɑɞ). Ⱥɐəɔɘ ɔɓ əɑɐɚɝɞɌɞɖɚɎ ɔɝ-

ɝɗɑɐɟɑɘɚɕ ɖɚɏɚɜɞɧ ɫɎɗɫɑɞɝɫ ɑɑ əɑɍɚɗɨɤɚɕ 

ɚɍɦɑɘ. 

 

ȼɔɝ. 7 Ɏ (Fig. 7 ɝ) 

ȼɔɝ. 7 Ɏ. ȮɌɜɔɌəɞɧ çɖɚɗɗɌɏɑəɚɛɚɐɚɍəɚɏɚè ɛɌɞɞɑɜəɌ ɝ ɐɗɔɞɑɗɨəɚɝɞɨɪ ɓɌɍɚɗɑɎɌəɔɫ 13; 15, 14 

ɗɑɞ. 

ȽɠɚɜɘɔɜɚɎɌɎɤɔɕɝɫ ȸȼ-ɛɌɞɞɑɜə ɜɌɝɛɜɑɐɑɗɑəɔɫ ɒɔɜɚɎɚɕ ɔəɠɔɗɨɞɜɌɢɔɔ Ɏ ɘɧɤɢɌɡ ɍɑɐɑɜ ɔ ɏɚɗɑəɔ ɫɎɗɫ-

ɑɞɝɫ ɟɝɞɚɕɣɔɎɧɘ ɔ ɝɚɡɜɌəɫɑɞɝɫ ɐɚ ɛɚɓɐəɔɡ ɝɞɌɐɔɕ ɓɌɍɚɗɑɎɌəɔɫ.  

Fig. 7 ɝ.    Variants of a òcollagen-like patternó with disease duration of 13, 15, 14 years.   

The formed MR -pattern of the distribution of fatty infiltration in the muscles of the thighs and lower legs is 

stable and persists until  the late stages of the disease.  
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Ȼɜɔ ɖɚɗɔɣɑɝɞɎɑəəɚɕ ɚɢɑəɖɑ (D, Ⱦ1) ɜɌɓ-

ɗɔɣɔɕ ɝɞɑɛɑəɔ ɒɔɜɚɎɚɕ ɔəɠɔɗɨɞɜɌɢɔɔ ɟ ɛɌ-

ɢɔɑəɞɚɎ ɝ ȻȶȸȰR1 ɔ ɖɚəɞɜɚɗɨəɚɕ ɏɜɟɛɛɚɕ 

ɎɧɫɎɗɑəɚ ɚɞɝɟɞɝɞɎɔɑ ɜɌɓɗɔɣɔɕ Ɏ ɘɧɤɢɌɡ ɛɑ-

ɜɑɐəɑɕ ɏɜɟɛɛɧ ɍɑɐɑɜ, Ɍ ɞɌɖɒɑ Ɏ m. gracilis, 

m. sartorius, caput breve m. bicipitis femoris. 

ȾɚɏɐɌ ɖɌɖ ɝɜɑɐɔ ɘɧɤɢ ɏɚɗɑəɑɕ ɚɞ əɚɜɘɧ əɑ 

ɚɞɗɔɣɌɗɔɝɨ ɘɧɤɢɧ ɓɌɐəɑɕ ɏɗɟɍɚɖɚɕ ɏɜɟɛɛɧ. 

Ȼɚɗɟɣɑəəɧɑ ɝɎɑɐɑəɔɫ ɝɚɚɞɎɑɞɝɞɎɚɎɌɗɔ ɜɑ-

ɓɟɗɨɞɌɞɌɘ ɛɚɗɟɖɚɗɔɣɑɝɞɎɑəəɚɏɚ ɌəɌɗɔɓɌ (ɝɞɌ-

ɐɔɔ ɛɚ E. Mercuri) ɝ ɛɚɘɚɥɨɪ ɖɚɞɚɜɚɏɚ, ɍɧɗɔ 

Ɏɧɐɑɗɑəɧ ɘɧɤɢɧ ɝ çɎɧɜɌɒɑəəɧɘè (3-4 ɝɞ.), 

çɟɘɑɜɑəəɧɘè (2Ɍ-2ɍ ɝɞ.) ɔ çɗɑɏɖɔɘè (1 ɝɞ.) ɛɚ-

ɜɌɒɑəɔɑɘ. Ȼɜɔ ɝɚɛɚɝɞɌɎɗɑəɔɔ ɘɑɞɚɐɚɎ Ɏɧ-

ɫɎɗɑəɚ, ɣɞɚ çɎɧɜɌɒɑəəɚɘɟè ɛɚɜɌɒɑəɔɪ (Me 

3-4 ɝɞ.) ɝɚɚɞɎɑɞɝɞɎɟɪɞ Ɏɑɗɔɣɔəɧ D, T1 ð 0,73 

[0,72; 0,75], çɟɘɑɜɑəəɚɘɟè ɛɚɜɌɒɑəɔɪ (Me 2Ɍ-

2ɍ ɝɞ.) ɝɚɚɞɎɑɞɝɞɎɟɪɞ ð 0,49 [0,46; 0,54], Ɍ 

çɗɑɏɖɚɘɟè ɛɚɜɌɒɑəɔɪ (Me 1 ɝɞ.) ð 0,34 [0,32; 

0,35]. Ȼɜɔ ɩɞɚɘ, ɘɑɒɐɟ ɜɌəəɔɘɔ ɝɞɌɐɔɫɘɔ 

ɒɔɜɚɎɚɕ ɔəɠɔɗɨɞɜɌɢɔɔ, ɝɚɚɞɎɑɞɝɞɎɟɪɥɔɘɔ 

0-1-2Ɍ ɝɞ. (ɛɚ E. Mercuri) əɑ ɎɧɫɎɗɑəɚ ɜɌɓɗɔ-

ɣɔɕ ɛɚ ɝɚɚɞɎɑɞɝɞɎɟɪɥɔɘ ɔɘ ɎɑɗɔɣɔəɌɘ D 

(T1). ȶɜɚɘɑ ɞɚɏɚ, əɑ ɎɧɫɎɗɑəɚ ɖɚɜɜɑɗɫɢɔɚə-

əɧɡ ɎɓɌɔɘɚɝɎɫɓɑɕ ɘɑɒɐɟ ɛɚɖɌɓɌɞɑɗɫɘɔ D, Ⱦ1 

ɔ ɝɞɌɐɔɫɘɔ ɒɔɜɚɎɚɕ ɔəɠɔɗɨɞɜɌɢɔɔ ɛɚ E. 

Mercuri Ɏ ɓɌɐəɑɕ ɏɜɟɛɛɑ ɘɧɤɢ ɍɑɐɜɌ ɔ ɏɚɗɑ-

əɔ, əɌɔɍɚɗɑɑ ɎɚɎɗɑɖɌɑɘɧɡ Ɏ ɛɌɞɚɗɚɏɔɣɑɝɖɔɕ 

ɛɜɚɢɑɝɝ. ȾɌɖɔɘ ɚɍɜɌɓɚɘ, əɑɐɚɝɞɌɞɖɔ ɐɌəəɚɏɚ 

ɖɚɗɔɣɑɝɞɎɑəəɚɏɚ ɘɑɞɚɐɌ əɑ ɛɚɓɎɚɗɫɪɞ ɌəɌɗɔ-

ɓɔɜɚɎɌɞɨ ɐɔəɌɘɔɖɟ ɒɔɜɚɎɚɕ ɔəɠɔɗɨɞɜɌɢɔɔ 

əɌ ɝɌɘɧɡ ɜɌəəɔɡ ɔ ɛɚɓɐəɔɡ ɝɞɌɐɔɫɡ 

ȻȶȸȰR1. 

ȽɟɥɑɝɞɎɑəəɧɡ ɚɞɗɔɣɔɕ ɚɞ əɚɜɘɧ Ɏɑɗɔ-

ɣɔə D, STIR Ɏ ɍɚɗɨɤɔəɝɞɎɑ ɘɧɤɢ ɍɑɐɑɜ əɑ 

ɎɧɫɎɗɑəɚ, ɛɜɔ əɌɗɔɣɔɔ ɝɟɥɑɝɞɎɑəəɧɡ ɜɌɓ-

ɗɔɣɔɕ Ɏɚ Ɏɝɑɡ ɘɧɤɢɌɡ ɏɚɗɑəɑɕ. Ȼɚɐɚɍəɧɑ 

ɔɓɘɑəɑəɔɫ ɝɎɔɐɑɞɑɗɨɝɞɎɟɪɞ ɚɍ ɚɞɝɟɞɝɞɎɔɔ 

ɎɧɜɌɒɑəəɧɡ ɚɞɑɣəɧɡ ɔɓɘɑəɑəɔɕ ɐɌɒɑ Ɏ 

əɌɔɘɑəɑɑ ɛɚɜɌɒɑəəɧɡ ɘɧɤɢɌɡ ɍɑɐɑɜ ɛɜɔ 

ȻȶȸȰR1, ɞɚɏɐɌ ɖɌɖ ɔɓɘɑəɑəɔɫ D, STIR Ɏ 

ɘɧɤɢɌɡ ɏɚɗɑəɑɕ, Ɏɑɜɚɫɞəɚ, əɚɝɫɞ əɑɝɛɑɢɔ-

ɠɔɣɑɝɖɔɕ ɡɌɜɌɖɞɑɜ ɎɎɔɐɟ ɎɌɓɚɏɑəəɚɏɚ ɚɞɑɖɌ 

ɐɔɝɞɌɗɨəɧɡ ɚɞɐɑɗɚɎ ɖɚəɑɣəɚɝɞɑɕ. 

Ȯ ɡɚɐɑ ɌəɌɗɔɓɌ ɞɜɚɠɔɣɑɝɖɔɡ ɔɓɘɑəɑəɔɕ 

ɘɧɤɢ ɛɜɔ ȻȶȸȰR1 ɎɛɑɜɎɧɑ Ɏɧɐɑɗɑəɧ ɐɚ-

ɛɚɗəɔɞɑɗɨəɧɑ ɛɜɔɓəɌɖɔ, ɛɚɎɧɤɌɪɥɔɑ ɩɠ-

ɠɑɖɞɔɎəɚɝɞɨ ɐɔɌɏəɚɝɞɔɖɔ ɐɌəəɚɕ əɚɓɚɗɚɏɔɔ. 

Ȯ ɣɌɝɞəɚɝɞɔ, ɛɚɖɌɓɌəɌ ɏɔɛɑɜɞɜɚɠɔɫ m. 

sartorius ɔ m. obturatorius externus ɝɜɑɐɔ 

ɘɧɤɢ ɍɑɐɑɜ, Ɍ ɞɌɖɒɑ m. externus digitorum 

longus ɝɜɑɐɔ ɘɧɤɢ ɏɚɗɑəɑɕ. Ƚɗɑɐɟɑɞ ɚɞɘɑ-

ɞɔɞɨ, ɣɞɚ ɜɌəɑɑ ɍɧɗɌ ɚɛɔɝɌəɌ ɖɚɘɛɑəɝɌɞɚɜ-

əɌɫ ɏɔɛɑɜɞɜɚɠɔɫ ɔɖɜɚəɚɒəɧɡ ɘɧɤɢ əɌ 

ɜɌəəɔɡ ɝɞɌɐɔɫɡ ɓɌɍɚɗɑɎɌəɔɫ. 

Ȱɗɫ ɛɜɌɖɞɔɣɑɝɖɔɡ ɢɑɗɑɕ ɛɚɎɧɤɑəɔɫ 

ɩɠɠɑɖɞɔɎəɚɝɞɔ ɐɔɌɏəɚɝɞɔɖɔ ɖɌɗɨɛɌɔəɚɛɌ-

ɞɔɔ ɛɜɑɐɝɞɌɎɗɑə ɟɝɜɑɐəɑəəɧɕ çɞɔɛɔɣəɧɕè 

ȸȼȾ-ɛɌɞɞɑɜə, ɡɌɜɌɖɞɑɜɔɓɟɪɥɔɕɝɫ ɛɜɑɔɘɟ-

ɥɑɝɞɎɑəəɧɘ ɛɚɜɌɒɑəɔɑɘ ɘɧɤɢ ɍɑɐɜɌ: ɛɜɔ-

Ɏɚɐɫɥɔɑ (m. adductor magnus), ɓɌɐəɫɫ ɏɜɟɛ-

ɛɌ ɘɧɤɢ ɍɑɐɜɌ (m. semimembranosus, m. 

semitendinosus, caput longum m. bicipitis 

femoris). ȶɌɖ ɍɧɗɚ ɛɚɖɌɓɌəɚ ɜɌəɑɑ, ɖ əɌɔɘɑ-

əɑɑ ɛɚɜɌɒɑəəɧɘ ɘɧɤɢɌɘɔ ɚɞəɚɝɫɞɝɫ: m. 

rectus femoris, m. sartorius, caput breve m. 

 

ȼɔɝ. 8 Ɍ (Fig. 8 Ɍ) 

 

ȼɔɝ. 8 ɍ (Fig. 8 b) 

ȼɔɝ. 8.   ȽɡɑɘɌ ɟɝɜɑɐəɑəəɚɏɚ ȸȼȾ-ɛɌɞɞɑɜəɌ ɜɌɝɛɜɑɐɑɗɑəɔɫ ɜɌɓɗɔɣəɚɕ ɝɞɑɛɑəɔ ɒɔɜɚɎɚɕ ɔə-

ɠɔɗɨɞɜɌɢɔɔ ɘɧɤɢ ɛɜɔ ɖɌɗɨɛɌɔəɚɛɌɞɔɔ. 

Ɍ ð ȸɧɤɢɧ ɝɜɑɐəɑɕ ɞɜɑɞɔ ɍɑɐɜɌ, ɍ ð ɘɧɤɢɧ ɝɜɑɐəɑɕ ɞɜɑɞɔ ɏɚɗɑəɔ. 

Fig. 8.    Scheme of the averaged MRI pattern of the distribution of varying stages of the fatty muscle 

infiltration in calpainopathies.  

a ð muscles of the middle third of the thigh, b ð muscles of the middle third of the leg.  
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bicipitis femoris [9, 15, 16, 21]. Ȯ ɍɚɗɨɤɔəɝɞɎɑ 

ɔɝɝɗɑɐɚɎɌəɔɕ ɍɧɗɚ ɛɚɖɌɓɌəɚ, ɣɞɚ m. gracilis 

ɛɜɔ ȻȶȸȰR1 ɡɌɜɌɖɞɑɜɔɓɟɑɞɝɫ ɘɔəɔɘɌɗɨəɧɘ 

ɛɚɜɌɒɑəɔɑɘ, ɞɚɏɐɌ ɖɌɖ Ɏ əɌɤɑɕ ɔɝɝɗɑɐɟɑɘɚɕ 

ɏɜɟɛɛɑ ɐɌəəɌɫ ɘɧɤɢɌ ɛɚɐɎɑɜɏɌɗɌɝɨ ɒɔɜɚɎɚɕ 

ɔəɠɔɗɨɞɜɌɢɔɔ ɛɜɌɖɞɔɣɑɝɖɔ Ɏ ɜɌɎəɚɕ ɝɞɑɛɑ-

əɔ ɝ m. vastus lateralis et medialis. Ƚɜɑɐɔ 

ɘɧɤɢ ɏɚɗɑəɔ əɌɔɍɚɗɑɑ ɜɌəəɑɘɟ ɎɚɎɗɑɣɑəɔɪ 

ɛɚɐɎɑɜɒɑəɧ caput mediale m. gastrocnemii 

ɛɜɔ ɐɗɔɞɑɗɨəɚɘ ɝɚɡɜɌəɑəɔɔ ɔəɞɌɖɞəɚɕ caput 

laterale m. gastrocnemii, ɖɚɞɚɜɌɫ Ɏ ɍɚɗɨɤɔə-

ɝɞɎɑ ɛɜɑɐɝɞɌɎɗɑəəɧɡ əɌɘɔ ɝɗɟɣɌɑɎ ɔɘɑɗɌ 

ɛɜɔɓəɌɖɔ ɖɚɘɛɑəɝɌɞɚɜəɚɕ ɏɔɛɑɜɞɜɚɠɔɔ [16, 

22]. ȼɌəɑɑ ɍɧɗɚ ɛɚɖɌɓɌəɚ, ɣɞɚ əɌɔɘɑəɑɑ Ɏɚ-

Ɏɗɑɣɑəəɚɕ ɘɧɤɢɑɕ ɏɚɗɑəɔ ɫɎɗɫɑɞɝɫ m. 

extensor digitorum longus, ɞɚɏɐɌ ɖɌɖ Ɏ əɌɤɑɘ 

ɔɝɝɗɑɐɚɎɌəɔɔ ɞɚɖɚɎɧɘɔ ɫɎɗɫɪɞɝɫ m. tibialis 

anterior et posterior ɔ m. popliteus [23]. 

Ȯ ɝɎɫɓɔ ɝ ɝɟɥɑɝɞɎɑəəɧɘ ɝəɔɒɑəɔɑɘ 

ɝɛɑɢɔɠɔɣəɚɝɞɔ ɔ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɔ ɖɜɔɞɑɜɔ-

ɑɎ ɞɔɛɔɣəɚɏɚ ɛɌɞɞɑɜəɌ ɐɗɫ ɛɌɢɔɑəɞɚɎ ɝ 

əɌɣɌɗɨəɧɘɔ ɛɜɔɓəɌɖɌɘɔ ɓɌɍɚɗɑɎɌəɔɫ Ɏ ɐɌə-

əɚɕ ɜɌɍɚɞɑ ɛɜɑɐɝɞɌɎɗɑə ɞɌɖɒɑ çɜɌəəɔɕè ɔ 

çɛɚɓɐəɔɕè ɛɌɞɞɑɜəɧ, ɚɛɔɝɌəɔɑ ɖɚɞɚɜɧɡ ɛɚɓ-

Ɏɚɗɫɑɞ ɟɎɑɗɔɣɔɞɨ ɩɠɠɑɖɞɔɎəɚɝɞɨ ȸȼȾ Ɏ ɐɔɌ-

ɏəɚɝɞɔɖɑ ɖɌɗɨɛɌɔəɚɛɌɞɔɔ [23]. 

Ƚɜɑɐɔ Ɍɞɔɛɔɣəɧɡ ɎɌɜɔɌəɞɚɎ ȻȶȸȰR1 

əɌɔɍɚɗɑɑ ɣɌɝɞɚ ɎɝɞɜɑɣɌɪɥɔɘɝɫ ɫɎɗɫɑɞɝɫ 

çɖɚɗɗɌɏɑəɚɛɚɐɚɍəɧɕè ȸȼȾ-ɛɌɞɞɑɜə, ɎɧɫɎɗɑə-

əɧɕ Ɏ ɔɝɝɗɑɐɟɑɘɚɕ Ɏɧɍɚɜɖɑ Ɏ 3/14 ɝɗɟɣɌɫɡ 

21,4% [4,7; 50,1], ɔɘɑɪɥɔɡ ɐɗɔɞɑɗɨəɚɝɞɨ ɓɌ-

ɍɚɗɑɎɌəɔɫ ɍɚɗɑɑ 10 ɗɑɞ ɔ Ɏɧɝɚɖɔɕ ɖɗɌɝɝ ɛɚ 

ɤɖɌɗɑ Ȯɔəɨɚɝ, ɔ, ɝɚɚɞɎɑɞɝɞɎɑəəɚ, ɘɑəɑɑ ɍɗɌ-

ɏɚɛɜɔɫɞəɧɕ ɛɜɚɏəɚɓ. ȹɌɗɔɣɔɑ ɛɚɐɚɍəɧɡ 

ɖɗɔəɔɖɚ-ɎɔɓɟɌɗɔɓɌɢɔɚəəɧɡ ɖɚɜɜɑɗɫɢɔɕ ɐɗɫ 

ɘɧɤɢ ɍɑɐɜɌ, Ɍ ɞɌɖɒɑ ɍɚɗɑɑ ɎɧɜɌɒɑəəɚɑ ɛɚ-

ɜɌɒɑəɔɑ ɜɌɓɏɔɍɌɞɑɗɑɕ ɝɛɔəɧ ɍɧɗɚ ɚɛɔɝɌəɚ 

ɜɌəɑɑ Ɏ ɑɎɜɚɛɑɕɝɖɚɕ ɖɚɏɚɜɞɑ Ɏ 50,1% [37;64] 

ɝɗɟɣɌɑɎ [16, 20]. ȮɧɝɚɖɌɫ ɎɝɞɜɑɣɌɑɘɚɝɞɨ 

ɐɌəəɚɏɚ ɛɌɞɞɑɜəɌ əɌɔɍɚɗɑɑ Ɏɑɜɚɫɞəɚ ɝɎɫɓɌəɌ 

ɝ ɍɚɗɨɤɑɕ ɜɌɝɛɜɚɝɞɜɌəɑəəɚɝɞɨɪ Ɏ ɑɎɜɚɛɑɕ-

ɝɖɚɕ ɛɚɛɟɗɫɢɔɔ null-ɘɟɞɌɢɔɔ c.550del; 

(p.Th184ArgftsTer36) Ɏ ɏɚɘɚɓɔɏɚɞəɚɘ ɝɚɝɞɚɫ-

əɔɔ ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɚɞɑɣɑɝɞɎɑəəɚɕ Ɏɧɍɚɜɖɚɕ 

[24]. Ȯ ɛɜɑɐɝɞɌɎɗɑəəɚɘ əɌɘɔ ɔɝɝɗɑɐɚɎɌəɔɔ 

çɖɚɗɗɌɏɑəɚɛɚɐɚɍəɧɕè ȸȼȾ-ɛɌɞɞɑɜə ɐɚɛɚɗəɑə 

ɝɛɑɢɔɠɔɣɑɝɖɔɘɔ ɔɓɘɑəɑəɔɫɘɔ ɘɧɤɢ ɏɚɗɑ-

əɑɕ (ɛɑɜɔɠɑɜɔɣɑɝɖɚɑ ɛɚɜɌɒɑəɔɑ m. soleus; 

ɢɑəɞɜɌɗɨəɚɑ ɛɚɜɌɒɑəɔɑ ɘɧɤɢ ɛɑɜɑɐəɑ-

ɗɌɞɑɜɌɗɨəɚɕ ɏɜɟɛɛ ɏɚɗɑəɔ ɔɗɔ ɛɚɜɌɒɑəɔɑ ɛɚ 

ɞɔɛɟ çɢɑəɞɜɌɗɨəɚɕ ɞɑəɔè). ȶɜɚɘɑ ɞɚɏɚ, ɜɌɝ-

ɤɔɜɑəɚ ɛɜɑɐɝɞɌɎɗɑəɔɑ ɚɍ Ɍɞɔɛɔɣəɚɘ ȸȼȾ-

ɛɌɞɞɑɜəɑ ɖɌɗɨɛɌɔəɚɛɌɞɔɔ ɓɌ ɝɣɑɞ ɜɌəɑɑ 

əɑɚɛɔɝɌəəɧɡ ɝɗɟɣɌɑɎ ɖɚɘɛɑəɝɌɞɚɜəɧɡ ɏɔ-

ɛɑɜɞɜɚɠɔɕ ɚɞɐɑɗɨəɧɡ ɘɧɤɢ Ɏ ɣɌɝɞəɚɝɞɔ m. 

rectus femoris ɔ m. sartorius. 

ȳɌɖɗɪɣɑəɔɑ.  

ȻɚɗɟɖɚɗɔɣɑɝɞɎɑəəɧɕ ɌəɌɗɔɓ ȸȼȾ-

ɡɌɜɌɖɞɑɜɔɝɞɔɖ ɒɔɜɚɎɚɕ ɔəɠɔɗɨɞɜɌɢɔɔ ɔ 

ɞɜɚɠɔɣɑɝɖɔɡ ɔɓɘɑəɑəɔɕ ɘɧɤɢ ɛɜɔ ɖɌɗɨɛɌɔ-

əɚɛɌɞɔɔ ɛɚɓɎɚɗɔɗ Ɏɧɐɑɗɔɞɨ ɞɔɛɔɣəɧɕ 

ɟɝɜɑɐəɑəəɧɕ ɛɌɞɞɑɜə ɛɜɑɔɘɟɥɑɝɞɎɑəəɚɏɚ 

ɎɚɎɗɑɣɑəɔɫ ɓɌɐəɑɕ ɔ ɘɑɐɔɌɗɨəɚɕ ɏɜɟɛɛ 

ɘɧɤɢ ɍɑɐɑɜ, caput mediale m. gastrocnemii ɔ 

m. soleus ɝɜɑɐɔ ɘɧɤɢ ɏɚɗɑəɑɕ, ɝ ɘɔəɔɘɌɗɨ-

əɧɘɔ ɛɜɚɫɎɗɑəɔɫɘɔ ɚɞɑɖɚɎ Ɏ əɑ ɛɚɜɌɒɑə-

əɧɡ ɘɧɤɢɌɡ. Ȯɧɐɑɗɑəɔɑ çɜɌəəɑɏɚè, çɞɔɛɔɣ-

əɚɏɚè ɔ çɛɚɓɐəɑɏɚè ȸȼȾ-ɛɌɞɞɑɜəɚɎ ɛɚɓɎɚɗɫɑɞ 

ɛɚɎɧɝɔɞɨ ɔəɠɚɜɘɔɜɚɎɌəəɚɝɞɨ ɜɑəɞɏɑəɚɗɚɏɚɎ 

ɚ ɎɌɜɔɌəɞɌɡ ɛɚɜɌɒɑəɔɫ ɘɧɤɢ əɌ ɜɌɓɗɔɣəɧɡ 

ɝɞɌɐɔɫɡ ɓɌɍɚɗɑɎɌəɔɫ  ɔ, Ɏɚɓɘɚɒəɚ, ɟɎɑɗɔɣɔɞ 

ɜɌɝɛɚɓəɌɎɌɑɘɚɝɞɨ ɛɚɫɝəɚ-ɖɚəɑɣəɚɝɞəɚɕ ɘɧ-

ɤɑɣəɚɕ ɐɔɝɞɜɚɠɔɔ ɞɔɛ R1. Ȼɜɔɘɑəɑəɔɑ ɖɚ-

ɗɔɣɑɝɞɎɑəəɚɏɚ ɘɑɞɚɐɌ ɚɢɑəɖɔ ɚɞəɚɝɔɞɑɗɨəɚɕ 

ɔəɞɑəɝɔɎəɚɝɞɔ ɝɔɏəɌɗɌ D, T1 əɑ ɩɠɠɑɖɞɔɎəɚ 

ɐɗɫ ɐɔəɌɘɔɣɑɝɖɚɕ ɚɢɑəɖɔ ɔɓɘɑəɑəɔɕ ɘɧ-

ɤɑɣəɚ-ɐɔɝɞɜɚɠɔɣɑɝɖɚɏɚ ɛɜɚɢɑɝɝɌ əɌ ɜɌəəɔɡ 

ɔ ɛɚɓɐəɔɡ ɝɞɌɐɔɫɡ ɖɌɗɨɛɌɔəɚɛɌɞɔɔ. 

ȴɝɞɚɣəɔɖ ɠɔəɌəɝɔɜɚɎɌəɔɫ ɔ ɖɚə-

ɠɗɔɖɞ ɔəɞɑɜɑɝɚɎ. 

ȬɎɞɚɜɧ ɐɌəəɚɕ ɝɞɌɞɨɔ ɛɚɐɞɎɑɜɐɔɗɔ ɚɞ-

ɝɟɞɝɞɎɔɑ ɠɔəɌəɝɚɎɚɕ ɛɚɐɐɑɜɒɖɔ ɔɝɝɗɑɐɚɎɌ-

əɔɫ ɔ ɖɚəɠɗɔɖɞɌ ɔəɞɑɜɑɝɚɎ, ɚ ɖɚɞɚɜɧɡ əɑɚɍ-

ɡɚɐɔɘɚ ɝɚɚɍɥɔɞɨ. 
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ȷȿɃȱȮȬɋ ɁȬȼȬȶȾȱȼȴȽȾȴȶȬ ȰȴȽȻȷȬȳȴȵ ȴ ȬȹȺȸȬȷȴȵ ȼȬȳȮȴȾȴɋ ȻȺɋȽȹȴɃȹȺ-

ȶȼȱȽȾɂȺȮȺȵ ȷȺȶȬȷȴȳȬɂȴȴ ȿ ȰȱȾȱȵ ȽȺ ȽȻȺȹȰȴȷȺȷȴȽȾȱȳȺȸ ȹȴȲȹȴɁ  

ȻȺɋȽȹȴɃȹɇɁ ȻȺȳȮȺȹȶȺȮ 

 

Ƚɖɜɫɍɔə ȱ.ȯ.1, ɋɖɚɎɗɑɎ ȱ.Ⱥ.2, ȯɌɗɑɑɎɌ Ⱥ.Ȯ.2 
 

1 ð ɀȯȭȺȿ ȮȺ çȾɪɘɑəɝɖɔɕ ɏɚɝɟɐɌɜɝɞɎɑəəɧɕ ɘɑɐɔɢɔəɝɖɔɕ ɟəɔɎɑɜɝɔɞɑɞè ȸɔəɓɐɜɌɎɌ ȼɚɝɝɔɔ. ɏ. Ⱦɪɘɑəɨ, ȼɚɝɝɔɫ.  

2 ð ȯȭȿ Ⱦɪɘɑəɝɖɚɕ ɚɍɗɌɝɞɔ çȺɍɗɌɝɞəɌɫ ɖɗɔəɔɣɑɝɖɌɫ ɍɚɗɨəɔɢɌ ʈ2è. ɏ. Ⱦɪɘɑəɨ, ȼɚɝɝɔɫ. 

 

ɜɚɍɗɑɘɌ ɝɎɚɑɎɜɑɘɑəəɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɔ ɗɑɣɑəɔɫ ɐɔɝɛɗɌɓɔɕ ɔ ɌəɚɘɌɗɔɕ ɜɌɓɎɔɞɔɫ ɛɚɫɝ-

əɔɣəɚɏɚ ɚɞɐɑɗɌ ɛɚɓɎɚəɚɣəɔɖɌ ɔ ɖɜɑɝɞɢɌ ɟ ɐɑɞɑɕ, ɝɞɜɌɐɌɪɥɔɡ ɝɛɚəɐɔɗɚɗɔɓəɧɘ ɝɛɚə-

ɐɔɗɚɗɔɝɞɑɓɚɘ əɔɒəɔɡ ɛɚɫɝəɔɣəɧɡ ɛɚɓɎɚəɖɚɎ, ɝɚɡɜɌəɫɑɞ ɝɎɚɪ ɌɖɞɟɌɗɨəɚɝɞɨ.  

ɂɑɗɨ. ȹɌ ɚɝəɚɎɌəɔɔ ɜɑɓɟɗɨɞɌɞɚɎ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɛɚɫɝəɔɣəɚɏɚ ɚɞɐɑɗɌ ɛɚɓɎɚəɚɣ-

əɔɖɌ ɔ ɖɜɑɝɞɢɌ ɟɝɞɌəɚɎɔɞɨ ɣɌɝɞɚɞɟ ɔ ɡɌɜɌɖɞɑɜ ɚɞɐɑɗɨəɧɡ əɚɓɚɗɚɏɔɣɑɝɖɔɡ ɠɚɜɘ Ɏɑɜ-

ɞɑɍɜɚɏɑəəɧɡ ɐɔɝɛɗɌɓɔɕ ɔ ɌəɚɘɌɗɔɕ ɜɌɓɎɔɞɔɫ ɟ ɐɑɞɑɕ ɝɚ ɝɛɚəɐɔɗɚɗɔɓəɧɘ ɝɛɚəɐɔɗɚɗɔɝɞɑɓɚɘ 

əɔɒəɔɡ ɛɚɫɝəɔɣəɧɡ ɛɚɓɎɚəɖɚɎ.  

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. ȻɜɚɎɑɐɑəɚ ɚɍɝɗɑɐɚɎɌəɔɑ 109 ɐɑɞɑɕ ɔ ɛɚɐɜɚɝɞɖɚɎ Ɏ ɎɚɓɜɌɝɞɑ ɚɞ 3 

ɐɚ 18 ɗɑɞ ɝ ɟɝɞɌəɚɎɗɑəəɧɘ ɐɔɌɏəɚɓɚɘ ɝɛɚəɐɔɗɚɗɔɓəɚɏɚ ɝɛɚəɐɔɗɚɗɔɝɞɑɓɌ əɔɒəɔɡ ɛɚɫɝəɔɣəɧɡ 

ɛɚɓɎɚəɖɚɎ. Ƚɜɑɐɔ ɚɍɝɗɑɐɚɎɌəəɧɡ ɍɧɗɚ 68 (62,38%) ɘɌɗɨɣɔɖɚɎ ɔ  41 (37,62%) ɐɑɎɚɣɖɌ. ȻɌɢɔɑə-

ɞɌɘ ɛɜɚɎɚɐɔɗɔɝɨ ɞɌɖɔɑ ɘɑɞɚɐɧ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ, ɖɌɖ ɚɍɓɚɜəɌɫ ɜɑəɞɏɑəɚɏɜɌɠɔɫ, ɖɚɘɛɨɪ-

ɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ (ȶȾ) ɔ ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɌɫ ɞɚɘɚɏɜɌɠɔɫ (ȸȼȾ).  

ȼɑɓɟɗɨɞɌɞɧ ɔɝɝɗɑɐɚɎɌəɔɫ. ȰɔɝɛɗɌɓɔɔ ɔ ɌəɚɘɌɗɔɔ ɜɌɓɎɔɞɔɫ ɛɚɫɝəɔɣəɚɏɚ ɚɞɐɑɗɌ ɛɚɓɎɚəɚɣəɔɖɌ ɔ 

ɖɜɑɝɞɢɌ ɍɧɗɔ ɐɔɌɏəɚɝɞɔɜɚɎɌəɧ ɟ 69 (63,3%) ɔɓ 109 ɐɑɞɑɕ ɝɚ ɝɛɚəɐɔɗɚɗɔɓəɧɘ ɝɛɚəɐɔɗɚɗɔɝɞɑɓɚɘ 

LIV ɔ LV ɛɚɓɎɚəɖɚɎ. Ȯ ɝɞɜɟɖɞɟɜɑ ɐɔɌɏəɚɝɞɔɜɚɎɌəəɚɕ ɛɌɞɚɗɚɏɔɔ ɛɜɑɚɍɗɌɐɌɗɔ ɠɚɜɘɧ ɐɔɝɛɗɌɝɞɔ-

ɣɑɝɖɚɕ spina bifida posterior LV, SI ɛɚɓɎɚəɖɚɎ ð 34,45% ɝɗɟɣɌɑɎ.  

Ⱥɍɝɟɒɐɑəɔɑ. ȿɝɞɌəɚɎɗɑəɚ, ɣɞɚ ɝ ɟɝɟɏɟɍɗɑəɔɑɘ ɝɞɑɛɑəɔ ɞɫɒɑɝɞɔ ɝɛɚəɐɔɗɚɗɔɝɞɑɓɌ ɟɎɑɗɔ-

ɣɔɎɌɑɞɝɫ ɚɍɥɑɑ ɖɚɗɔɣɑɝɞɎɚ ɐɔɌɏəɚɝɞɔɜɚɎɌəəɧɡ ɐɔɝɛɗɌɓɔɕ ɔ ɌəɚɘɌɗɔɕ ɟ ɐɑɞɑɕ. ȾɌɖ, ɛɜɔ ɛɑɜɎɚɕ 

ɝɞɑɛɑəɔ ɞɫɒɑɝɞɔ ɝɛɚəɐɔɗɚɗɔɝɞɑɓɌ ɚɍɥɑɑ ɖɚɗɔɣɑɝɞɎɚ ɐɔɌɏəɚɝɞɔɜɚɎɌəəɚɕ ɛɌɞɚɗɚɏɔɔ ɝɚɝɞɌɎɗɫɑɞ, 

Ɏ ɝɜɑɐəɑɘ, 0,58 ɝɗɟɣɌɑɎ ɟ ɚɐəɚɏɚ ɛɌɢɔɑəɞɌ, ɛɜɔ Ɏɞɚɜɚɕ ɝɞɑɛɑəɔ ð 2,14 ɝɗɟɣɌɫ, ɛɜɔ ɞɜɑɞɨɑɕ ɝɞɑ-

ɛɑəɔ ð 3,25 ɝɗɟɣɌɫ, ɛɜɔ ɣɑɞɎɑɜɞɚɕ ɝɞɑɛɑəɔ ɞɫɒɑɝɞɔ ɓɌɍɚɗɑɎɌəɔɫ ð 4,0 əɚɓɚɗɚɏɔɣɑɝɖɔɡ ɠɚɜɘɧ 

ɛɌɞɚɗɚɏɔɔ.  

ȳɌɖɗɪɣɑəɔɑ. ȰɔɝɛɗɌɓɔɔ ɔ ɌəɚɘɌɗɔɔ ɜɌɓɎɔɞɔɫ ɛɚɫɝəɔɣəɚɏɚ ɚɞɐɑɗɌ ɛɚɓɎɚəɚɣəɔɖɌ ɔ 

ɖɜɑɝɞɢɌ ɫɎɗɫɪɞɝɫ ɠɌɖɞɚɜɚɘ Ɏɧɝɚɖɚɕ ɝɞɑɛɑəɔ ɜɔɝɖɌ ɠɚɜɘɔɜɚɎɌəɔɫ ɔ ɟɎɑɗɔɣɑəɔɫ ɝɞɑɛɑəɔ ɞɫ-

ɒɑɝɞɔ ɝɛɚəɐɔɗɚɗɔɓəɚɏɚ ɝɛɚəɐɔɗɚɗɔɝɞɑɓɌ əɔɒəɔɡ ɛɚɫɝəɔɣəɧɡ ɛɚɓɎɚəɖɚɎ ɟ ɐɑɞɑɕ.. 
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he problem of timely diagnosis and treatment of dysplasia and developmental abnorm alities 

of the lumbar spine and sacrum in children suffering from spondylolysis spondylolisthesis 

of the lower lumbar vertebrae remains relevant.  

Purpose.  To establish the frequency and nature of individual nosological forms of vertebro-

genic dysplasias an d developmental abnormalities in children with spondylolisis spondylolisthesis of 

the lower lumbar vertebrae, based on the results of radiological diagnostics of the lumbar spine and 

sacrum.  

Material and methods.  A survey of 109 children and adolescents ag ed 3 to 18 years with an 

established diagnosis of spondylolysis spondylolisthesis of the lower lumbar vertebrae. Among the 

boys examined there were 68 (62.38%) people, girls ð 41 (37.62%) children. The scope of radiological 

diagnostics consisted of a surve y radiography, computed tomography, and magnetic resonance imag-

ing.  

Results.  Dysplasia and developmental abnormalities of the lumbar spine and sacrum were 

diagnosed in 69 (63.3%) of 109 children with spondylolysis spondylolisthesis of LIV and LV verte-

brae . The structure of the diagnosed pathology was dominated by the forms of dysplastic spina bifida 

posterior LV, SI vertebrae ð 34.45% of cases.  

Discussion.  It has been established that with the aggravation of the severity of spondylolis-

thesis, the total nu mber of diagnosed dysplasias and anomalies in children increases. So, with the 

first degree of severity of spondylolisthesis, the total number of diagnosed pathologies is, on average, 

0.58 cases in one patient, with the second degree ð 2.14 cases, with the  third degree ð 3.25 cases, 

with the fourth degree of disease severity ð 4,0 nosological forms of pathology.  

Conclusion.  Dysplasia and developmental abnormalities of the lumbar ridge of the spine and 

sacrum are a high risk factor for the formation and sev erity of spondylolysis spondylolisthesis of the 

lower lumbar vertebrae in children.  

  

Keywords: children, dysplasia, developmental abnormalities, lumbar spine and sacrum, spon-

dylolysis spondylolisthesis.  
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ɔɝɛɗɌɓɔɔ ɔ ɌəɚɘɌɗɔɔ ɜɌɓɎɔɞɔɫ ɛɚ-

ɫɝəɔɣəɚ-ɖɜɑɝɞɢɚɎɚɏɚ ɚɞɐɑɗɌ ɛɚɓɎɚ-

əɚɣəɔɖɌ (ȻȶȺȻ) ɫɎɗɫɪɞɝɫ ɠɌɖɞɚ-

ɜɚɘ Ɏɧɝɚɖɚɕ ɝɞɑɛɑəɔ ɜɔɝɖɌ ɠɚɜ-

ɘɔɜɚɎɌəɔɫ ɔ ɟɝɟɏɟɍɗɑəɔɫ ɝɞɑɛɑəɔ 

ɞɫɒɑɝɞɔ ɝɛɚəɐɔɗɚɗɔɓəɚɏɚ ɝɛɚəɐɔɗɚɗɔɝɞɑɓɌ 

LIV ɔ LV ɛɚɓɎɚəɖɚɎ ɟ ɐɑɞɑɕ ɔ ɛɚɐɜɚɝɞɖɚɎ. Ȼɚ 

ɐɌəəɧɘ ɗɔɞɑɜɌɞɟɜɧ, ɚɍɥɌɫ ɣɌɝɞɚɞɌ ɐɔɝɛɗɌ-

ɓɔɕ ɔ ɌəɚɘɌɗɔɕ ɜɌɓɎɔɞɔɫ ȻȶȺȻ Ɏ ɛɑɐɔɌɞɜɔ-

ɣɑɝɖɚɕ ɛɚɛɟɗɫɢɔɔ ɘɚɒɑɞ ɐɚɝɞɔɏɌɞɨ 40% ɝɗɟ-

ɣɌɑɎ [1]. ȿ ɐɑɞɑɕ ɔ ɛɚɐɜɚɝɞɖɚɎ ɝ ɟɝɞɌəɚɎɗɑə-

əɧɘ ɐɔɌɏəɚɓɚɘ ɝɛɚəɐɔɗɚɗɔɓəɚɏɚ ɝɛɚəɐɔɗɚ-

ɗɔɝɞɑɓɌ əɔɒəɔɡ ɛɚɫɝəɔɣəɧɡ ɛɚɓɎɚəɖɚɎ ɣɌ-

ɝɞɚɞɌ ɐɔɌɏəɚɝɞɔɖɔ ɐɔɝɛɗɌɓɔɕ ɔ ɌəɚɘɌɗɔɕ 

ɜɌɓɎɔɞɔɫ ɛɚ ɜɌɓɗɔɣəɧɘ ɗɔɞɑɜɌɞɟɜəɧɘ ɔɝ-

ɞɚɣəɔɖɌɘ ɎɌɜɨɔɜɟɑɞ Ɏ ɤɔɜɚɖɚɘ ɐɔɌɛɌɓɚəɑ: 

ɚɞ 15%  [2] ɐɚ 60% [3] ɝɗɟɣɌɑɎ. ȮɝɞɜɑɞɔɎ Ɏ 

əɌɟɣəɚɕ ɗɔɞɑɜɌɞɟɜɑ ɔəɠɚɜɘɌɢɔɪ ɚɍ ɚɍɥɑɘ 
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ɖɚɗɔɣɑɝɞɎɑ ɎɧɫɎɗɑəəɧɡ ɚɞɖɗɚəɑəɔɕ ɜɌɓɎɔ-

ɞɔɫ, əɌɘ əɑ ɟɐɌɗɚɝɨ ɚɍəɌɜɟɒɔɞɨ ɚɛɟɍɗɔɖɚ-

ɎɌəəɧɡ ɝɎɑɐɑəɔɕ ɚ ɡɌɜɌɖɞɑɜɑ ɐɔɌɏəɚɝɞɔɜɟɑ-

ɘɚɕ ɛɌɞɚɗɚɏɔɔ ɔ ɣɌɝɞɚɞɑ ɚɞɐɑɗɨəɧɡ ɑɑ əɚɓɚ-

ɗɚɏɔɣɑɝɖɔɡ ɠɚɜɘ. Ȯɘɑɝɞɑ ɝ ɞɑɘ ɩɞɌ ɔəɠɚɜ-

ɘɌɢɔɫ ɫɎɗɫɑɞɝɫ ɣɜɑɓɎɧɣɌɕəɚ ɎɌɒəɚɕ, ɞɌɖ 

ɖɌɖ ɛɜɔ ɗɑɣɑəɔɔ ɖɗɔəɔɣɑɝɖɔɡ ɛɜɚɫɎɗɑəɔɕ 

ɝɛɚəɐɔɗɚɗɔɝɞɑɓɌ ɟ ɐɑɞɑɕ, ɚɝɚɍɑəəɚ Ɏ ɝɗɟɣɌɫɡ 

ɚɛɑɜɌɞɔɎəɚɕ ɜɑɐɟɖɢɔɔ ɔ ɝɞɌɍɔɗɔɓɌɢɔɔ ɝɘɑ-

ɥɑəəɧɡ ɛɚɓɎɚəɖɚɎ, ɟɣɑɞ əɌɗɔɣɔɫ ɐɔɝɛɗɌɓɔɕ 

ɔ ɌəɚɘɌɗɔɕ ɜɌɓɎɔɞɔɫ ȻȶȺȻ ɫɎɗɫɑɞɝɫ ɛɑɜɎɚ-

ɝɞɑɛɑəəɚɕ ɓɌɐɌɣɑɕ, əɑɜɑɐɖɚ ɚɛɜɑɐɑɗɫɪɥɑɕ 

ɔɝɡɚɐɧ ɛɜɚɎɚɐɔɘɚɕ ɞɑɜɌɛɔɔ [4]. 

ɂɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. 

ȹɌ ɚɝəɚɎɌəɔɔ ɜɑɓɟɗɨɞɌɞɚɎ ɗɟɣɑɎɚɕ ɐɔɌ-

ɏəɚɝɞɔɖɔ ɛɚɫɝəɔɣəɚɏɚ ɚɞɐɑɗɌ ɛɚɓɎɚəɚɣəɔɖɌ 

ɔ ɖɜɑɝɞɢɌ ɟɝɞɌəɚɎɔɞɨ ɣɌɝɞɚɞɟ ɔ ɡɌɜɌɖɞɑɜ ɚɞ-

ɐɑɗɨəɧɡ əɚɓɚɗɚɏɔɣɑɝɖɔɡ ɠɚɜɘ ɐɔɝɛɗɌɓɔɕ ɔ 

ɌəɚɘɌɗɔɕ ɜɌɓɎɔɞɔɫ ɛɚɫɝəɔɣəɚ-ɖɜɑɝɞɢɚɎɚɏɚ 

ɚɞɐɑɗɌ ɛɚɓɎɚəɚɣəɔɖɌ ɟ ɐɑɞɑɕ, ɝɞɜɌɐɌɪɥɔɡ 

ɝɛɚəɐɔɗɚɗɔɓəɧɘ ɝɛɚəɐɔɗɚɗɔɝɞɑɓɚɘ əɔɒəɔɡ 

ɛɚɫɝəɔɣəɧɡ ɛɚɓɎɚəɖɚɎ ɜɌɓɗɔɣəɚɕ ɝɞɑɛɑəɔ 

ɞɫɒɑɝɞɔ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ.  

Ȯ ɔɝɝɗɑɐɚɎɌəɔɑ ɍɧɗɚ Ɏɖɗɪɣɑəɚ 109 ɛɌ-

ɢɔɑəɞɚɎ ɐɑɞɝɖɚɏɚ ɔ ɛɚɐɜɚɝɞɖɚɎɚɏɚ ɎɚɓɜɌɝɞɌ 

(3-18 ɗɑɞ) ɝ ɟɝɞɌəɚɎɗɑəəɧɘ ɐɔɌɏəɚɓɚɘ ɝɛɚə-

ɐɔɗɚɗɔɓəɚɏɚ ɝɛɚəɐɔɗɚɗɔɝɞɑɓɌ əɔɒəɔɡ ɛɚɫɝ-

əɔɣəɧɡ ɛɚɓɎɚəɖɚɎ. Ƚɜɑɐɔ ɛɌɢɔɑəɞɚɎ ɛɜɑɚɍ-

ɗɌɐɌɗɔ ɘɌɗɨɣɔɖɔ ɔ ɪəɚɤɔ ð 68 (62,38%) ɣɑ-

ɗɚɎɑɖ. 

Ȱɗɫ ɛɚɝɞɌəɚɎɖɔ ɖɗɔəɔɣɑɝɖɚɏɚ ɐɔɌɏəɚɓɌ 

Ɏɑɜɞɑɍɜɚɏɑəəɚɕ ɛɌɞɚɗɚɏɔɔ ɟ ɐɑɞɑɕ ɔɝɛɚɗɨɓɚ-

ɎɌɗɔ ɝɍɚɜ ɒɌɗɚɍ ɔ ɌəɌɘəɑɓɌ, ɜɑɓɟɗɨɞɌɞɧ 

ɖɗɔəɔɣɑɝɖɚɕ ɔ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ, ɐɌəəɧɑ 

əɑɕɜɚɠɔɓɔɚɗɚɏɔɣɑɝɖɚɏɚ ɚɍɝɗɑɐɚɎɌəɔɫ. ȷɟɣɑ-

Ɏɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɎɖɗɪɣɌɗɚ Ɏ ɝɑɍɫ ɛɜɚɎɑɐɑ-

əɔɑ ɚɍɓɚɜəɚɕ ɜɑəɞɏɑəɚɏɜɌɠɔɔ (n=109), ɖɚɘ-

ɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ ((ȶȾ), n=99) ɔ ɘɌɏ-

əɔɞəɚ-ɜɑɓɚəɌəɝəɚɕ ɞɚɘɚɏɜɌɠɔɔ ((ȸȼȾ), n=25) 

ɛɚɫɝəɔɣəɚɏɚ ɚɞɐɑɗɌ ɛɚɓɎɚəɚɣəɔɖɌ ɔ ɖɜɑɝɞɢɌ. 

Ȯ ɍɚɗɨɤɔəɝɞɎɑ ɖɗɔəɔɣɑɝɖɔɡ əɌɍɗɪɐɑəɔɕ 

ɜɑəɞɏɑəɚɏɜɌɠɔɪ ɛɚɓɎɚəɚɣəɔɖɌ ɛɜɚɎɚɐɔɗɔ əɌ 

ɌɛɛɌɜɌɞɌɡ çȿəɔȶɚȼȰ-ȸȾ-ɛɗɪɝè ɔ ȶȼȰ çɉɗɑɖ-

ɞɜɚəè.  ȻɜɚɎɑɐɑəɔɑ ȶȾ-ɔɝɝɗɑɐɚɎɌəɔɫ ɚɝɟ-

ɥɑɝɞɎɗɫɗɔ əɌ 128-ɝɜɑɓɚɎɚɘ  ɌɛɛɌɜɌɞɑ 

çGeneral Electricè.  Ȼɜɔ ȸȼȾ-ɔɝɝɗɑɐɚɎɌəɔɔ 

ɔɝɛɚɗɨɓɚɎɌɗɔ Ɏɧɝɚɖɚɛɚɗɨəɧɕ  ɌɛɛɌɜɌɞ 

çSIGNA Voyagerè c ɟɜɚɎəɑɘ əɌɛɜɫɒɑəəɚɝɞɔ 

ɘɌɏəɔɞəɚɏɚ ɛɚɗɫ 1,5 ȾɑɝɗɌ, ɛɜɚɔɓɎɚɐɔɘɧɕ 

ɖɚɘɛɌəɔɑɕ  çGeneral Electricè. 

Ȱɗɫ ɟɝɞɌəɚɎɗɑəɔɫ ɝɞɑɛɑəɔ ɞɫɒɑɝɞɔ 

ɝɛɚəɐɔɗɚɗɔɝɞɑɓɌ ɔɝɛɚɗɨɓɚɎɌɗɔ ɚɍɥɑɛɜɔəɫ-

ɞɟɪ Ɏ ɖɗɔəɔɣɑɝɖɚɕ ɛɜɌɖɞɔɖɑ ɖɗɌɝɝɔɠɔɖɌ-

ɢɔɪ H.W.Meerdyng [5]. ɁɌɜɌɖɞɑɜ ɐɔɝɛɗɌɓɔɕ ɔ 

ɌəɚɘɌɗɔɕ ɜɌɓɎɔɞɔɫ ȻȶȺȻ ɚɛɜɑɐɑɗɫɗɔ, ɜɟɖɚ-

ɎɚɐɝɞɎɟɫɝɨ ɖɗɌɝɝɔɠɔɖɌɢɔɑɕ Ȯ.Ȭ. Ȱɨɫɣɑəɖɚ 

[6].  

ȽɞɌɞɔɝɞɔɣɑɝɖɌɫ ɚɍɜɌɍɚɞɖɌ ɖɗɔəɔɣɑɝɖɚ-

ɏɚ ɘɌɞɑɜɔɌɗɌ ɝɚɝɞɚɫɗɌ Ɏ ɚɛɜɑɐɑɗɑəɔɔ ɝɜɑɐ-

əɑɕ Ɍɜɔɠɘɑɞɔɣɑɝɖɚɕ (ȸ) ɔ ɚɤɔɍɖɔ ɝɜɑɐəɑɕ 

Ɍɜɔɠɘɑɞɔɣɑɝɖɚɕ (+m). 

ȼɑɓɟɗɨɞɌɞɧ ɔɝɝɗɑɐɚɎɌəɔɫ.  

ȻɜɚɎɑɐɑəəɚɑ ɖɚɘɛɗɑɖɝəɚɑ ɚɍɝɗɑɐɚɎɌ-

əɔɑ ɛɚɓɎɚəɚɣəɔɖɌ ɟ 109 ɐɑɞɑɕ ɛɚɓɎɚɗɔɗɚ 

ɟɝɞɌəɚɎɔɞɨ, ɣɞɚ ɛɑɜɎɌɫ ɝɞɑɛɑəɨ ɞɫɒɑɝɞɔ 

ɝɛɚəɐɔɗɚɗɔɝɞɑɓɌ ɍɧɗɌ ɐɔɌɏəɚɝɞɔɜɚɎɌəɌ ɟ 87 

(79,81%) ɛɌɢɔɑəɞɚɎ, ɎɞɚɜɌɫ ð ɟ 14 (12,87%) 

ɚɍɝɗɑɐɚɎɌəəɧɡ. Ⱦɜɑɞɨɫ ɔ ɣɑɞɎɑɜɞɌɫ ɝɞɑɛɑəɔ 

ɞɫɒɑɝɞɔ ɛɌɞɚɗɚɏɔ ɟɝɞɌəɚɎɗɑəɧ Ɏ 4 (3,66%) 

ɖɗɔəɔɣɑɝɖɔɡ əɌɍɗɪɐɑəɔɫɡ ɖɌɒɐɌɫ. 

Ȯ ɍɚɗɨɤɔəɝɞɎɑ ɝɗɟɣɌɑɎ ð 100 (91,74%) 

ɣɑɗɚɎɑɖ ð ɍɧɗɚ ɐɔɌɏəɚɝɞɔɜɚɎɌəɚ ɝɘɑɥɑəɔɑ 

LV ɛɚɓɎɚəɖɌ. Ȯ 6 (5,5%) ɖɗɔəɔɣɑɝɖɔɡ əɌɍɗɪ-

ɐɑəɔɫɡ ɓɌɜɑɏɔɝɞɜɔɜɚɎɌə ɝɛɚəɐɔɗɚɗɔɝɞɑɓ ɛɑ-

ɜɑɡɚɐəɚɏɚ (ɝɎɑɜɡɖɚɘɛɗɑɖɞəɚɏɚ, əɌ ɠɚəɑ ɗɪɘ-

ɍɌɗɔɓɌɢɔɔ SI) ɛɚɓɎɚəɖɌ. ȿ 3 (2,76%) ɐɑɞɑɕ 

ɛɌɞɚɗɚɏɔɫ ɎɧɫɎɗɑəɌ əɌ ɟɜɚɎəɑ LIV ɛɚɓɎɚəɖɌ. 

Ȯɚ Ɏɝɑɡ ɝɗɟɣɌɫɡ ɝɘɑɥɑəɔɑ ɛɚɓɎɚəɖɚɎ ɍɧɗɚ 

ɖɛɑɜɑɐɔ, ɞ.ɑ. ɜɌɝɢɑəɑəɚ, ɖɌɖ Ɍəɞɑɗɔɝɞɑɓ, ɛɜɚ-

ɞɑɖɌɎɤɔɕ əɌ ɠɚəɑ ɝɛɚəɐɔɗɚɗɔɓɌ (ɚɐəɚ- ɔɗɔ 

ɐɎɟɡɝɞɚɜɚəəɑɏɚ) ɘɑɒɝɟɝɞɌɎəɚɕ ɣɌɝɞɔ ɐɟɏɔ. 

Ȯ ɡɚɐɑ ɚɍɝɗɑɐɚɎɌəɔɫ ɟ 69 (63,3%) ɔɓ 

109 ɐɑɞɑɕ ɝɚ ɝɛɚəɐɔɗɚɗɔɝɞɑɓɚɘ ɐɔɌɏəɚɝɞɔɜɚ-

ɎɌəɧ ɐɔɝɛɗɌɓɔɔ ɔ ɌəɚɘɌɗɔɔ ɜɌɓɎɔɞɔɫ ȻȶȺȻ, 

ɛɜɔ ɩɞɚɘ ɟ 34 (49,27%) ɛɌɢɔɑəɞɚɎ ɎɧɫɎɗɑəɚ 

ɛɚ ɚɐəɚɕ əɚɓɚɗɚɏɔɣɑɝɖɚɕ ɠɚɜɘɑ ɛɌɞɚɗɚɏɔ, ɟ 

25 (36,23%) ð ɛɚ ɐɎɑ ɔ ɟ 10 (14,5%) ɛɌɢɔɑəɞɚɎ 

ð ɛɚ ɞɜɔ ɔ ɍɚɗɑɑ ɌəɚɘɌɗɔɔ. ɁɌɜɌɖɞɑɜ ɔ ɣɌ-

ɝɞɚɞɌ ɚɞɐɑɗɨəɧɡ əɚɓɚɗɚɏɔɣɑɝɖɔɡ ɠɚɜɘ ɐɔɌ-

ɏəɚɝɞɔɜɚɎɌəəɧɡ ɐɔɝɛɗɌɓɔɕ ɔ ɌəɚɘɌɗɔɕ  ɟ 

ɔɝɝɗɑɐɟɑɘɧɡ ɐɑɞɑɕ ɛɜɑɐɝɞɌɎɗɑəɧ Ɏ ɞɌɍɗɔɢɑ 

ʈ1. 

ȶɌɖ ɝɗɑɐɟɑɞ ɔɓ ɛɜɑɐɝɞɌɎɗɑəəɧɡ Ɏ ɞɌɍ-

ɗɔɢɑ ʈ1 ɐɌəəɧɡ, ɣɌɥɑ ɐɜɟɏɔɡ ɟ ɔɝɝɗɑɐɟɑɘɧɡ 

ɛɌɢɔɑəɞɚɎ ɎɧɫɎɗɑəɧ ɝɗɟɣɌɔ ɐɔɝɛɗɌɝɞɔɣɑ-

ɝɖɚɕ spina bifida posterior LV ɔ (ɔɗɔ) SI ɛɚ-

ɓɎɚəɖɚɎ ð 39 (34,45%) ɖɗɔəɔɣɑɝɖɔɡ əɌɍɗɪɐɑ-

əɔɕ (ɜɔɝ. 1).  

ȷɟɣɑɎɌɫ ɖɌɜɞɔəɌ ɐɔɌɏəɚɝɞɔɜɚɎɌəəɧɡ 

ɠɚɜɘ ɓɌɍɚɗɑɎɌəɔɫ ɟ ɐɑɞɑɕ ɝɚ ɝɛɚəɐɔɗɚɗɔɝɞɑ-

ɓɚɘ əɔɣɑɘ əɑ ɚɞɗɔɣɌɗɌɝɨ ɚɞ ɞɌɖɔɡ ɒɑ ɠɚɜɘ 

spina bifida posterior ɞɚɕ ɒɑ ɝɌɘɚɕ ɗɚɖɌɗɔɓɌ-

ɢɔɔ ɟ ɐɑɞɑɕ, əɌɛɜɔɘɑɜ, ɝɚ ɝɖɚɗɔɚɓɚɘ ɔɗɔ ɗɪ-

ɍɚɕ ɐɜɟɏɚɕ Ɏɑɜɞɑɍɜɚɏɑəəɚɕ ɛɌɞɚɗɚɏɔɑɕ. 

ȹɌ Ɏɞɚɜɚɘ ɘɑɝɞɑ ɛɚ ɣɌɝɞɚɞɑ ɐɔɌɏəɚɝɞɔ-

ɜɚɎɌəəɧɡ ɐɔɝɛɗɌɓɔɕ ɔ ɌəɚɘɌɗɔɕ ɜɌɓɎɔɞɔɫ 

ȻȶȺȻ ɟ  

ɐɑɞɑɕ ɝɚ ɝɛɚəɐɔɗɚɗɔɝɞɑɓɚɘ əɌɡɚɐɔɗɌɝɨ 

ɏɔɛɚɛɗɌɓɔɫ ɞɑɗɌ əɌɐɖɜɑɝɞɢɚɎɚɏɚ, ɣɌɥɑ Ɏɝɑɏɚ 

LV ɛɚɓɎɚəɖɌ, Ɏ ɠɚɜɘɑ ɞɜɌɛɑɢɔɔ ð 23 (20,9%) 

ɝɗɟɣɌɫ (ɜɔɝ. 2). 

Ⱦɜɑɞɨɑ ɜɌəɏɚɎɚɑ ɘɑɝɞɚ Ɏ ɝɞɜɟɖɞɟɜɑ ɛɌ-

ɞɚɗɚɏɔɔ ɟ ɛɌɢɔɑəɞɚɎ ɝɚ ɝɛɚəɐɔɗɚɗɔɝɞɑɓɚɘ 

ɓɌəɫɗɔ ɎɧɫɎɗɑəəɧɑ ɝɗɟɣɌɔ ɌəɚɘɌɗɔɕ ɞɜɚ-

ɛɔɓɘɌ ɝɟɝɞɌɎəɧɡ ɚɞɜɚɝɞɖɚɎ əɔɒəɔɡ ɛɚɫɝ-

əɔɣəɧɡ ɛɚɓɎɚəɚɣəɚ-ɐɎɔɏɌɞɑɗɨəɧɡ ɝɑɏɘɑəɞɚɎ 

ð 21 (19,09%) ɛɌɢɔɑəɞɚɎ (ɜɔɝ. 3). 
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ȮɌɒəɚ ɚɞɘɑɞɔɞɨ, ɣɞɚ ɍɗɔɓɖɟɪ ɖ ɩɞɚɕ 

ɢɔɠɜɑ ɣɌɝɞɚɞɟ ɎɝɞɜɑɣɌɑɘɚɝɞɔ ɌəɚɘɌɗɔɔ ɞɜɚ-

ɛɔɓɘɌ ɝɟɝɞɌɎəɧɡ ɚɞɜɚɝɞɖɚɎ ɩɞɚɕ ɒɑ ɗɚɖɌɗɔ-

ɓɌɢɔɔ ɟ ɛɌɢɔɑəɞɚɎ ɝɚ ɝɛɚəɐɔɗɚɗɔɝɞɑɓɚɘ ɛɜɔ-

Ɏɚɐɫɞ Ɏ ɝɎɚɑɕ əɌɟɣəɚɕ ɜɌɍɚɞɑ Ȱ.ȴ. ȯɗɌɓɧɜɔə 

ɝ ɝɚɌɎɞ. ð 20,0% ɖɗɔəɔɣɑɝɖɔɡ əɌɍɗɪɐɑəɔɕ 

[7].  

ȶ ɌəɚɘɌɗɔɫɘ ɣɔɝɗɌ ɛɚɓɎɚəɖɚɎ ɚɞəɚɝɫɞ 

ɗɪɘɍɌɗɔɓɌɢɔɪ SI ɛɚɓɎɚəɖɌ [6]. ȰɔɌɏəɚɝɞɔɜɚ-

ɎɌəɌ ɟɖɌɓɌəəɌɫ ɛɌɞɚɗɚɏɔɫ ɟ 11 (10,0%) ɐɑɞɑɕ, 

ɝɞɜɌɐɌɪɥɔɡ ɝɛɚəɐɔɗɚɗɔɝɞɑɓɚɘ əɔɒəɔɡ ɛɚ-

ɫɝəɔɣəɧɡ ɛɚɓɎɚəɖɚɎ (ɜɔɝ. 4). 

Ⱥɐəɚɕ ɔɓ ɖɗɔəɔɣɑɝɖɔ ɓəɌɣɔɘɧɡ ɐɔɝ-

ɛɗɌɓɔɕ ɔ ɌəɚɘɌɗɔɕ ɜɌɓɎɔɞɔɫ ȻȶȺȻ ɟ ɔɝɝɗɑ-

ɐɟɑɘɧɡ ɐɑɞɑɕ ɫɎɔɗɔɝɨ ɝɗɟɣɌɔ ɐɔɌɏəɚɝɞɔɖɔ 

ɣɌɝɞɔɣəɚɏɚ ɔɗɔ ɛɚɗəɚɏɚ əɑɓɌɜɌɥɑəɔɫ ɖɜɑɝɞ-

ɢɚɎɚɏɚ ɖɌəɌɗɌ ð hiatus sacralis ɔ hiatus 

sacralis totalis ð 8 (7,27%) ɍɚɗɨəɧɡ (ɜɔɝ. 5). Ȼɚ 

ɘəɑəɔɪ ȴ.ȸ. ȸɔɞɍɜɑɕɞɌ [3] ɔ Ȱ.B. ȯɗɌɓɧɜɔəɌ 

ɝ ɝɚɌɎɞ. [7],  ɔɘɑəəɚ  ɩɞɌ  ɠɚɜɘɌ ɛɌɞɚɗɚɏɔɔ, Ɏ  

ȾɌɍɗɔɢɌ ʈ1.  ɁɌɜɌɖɞɑɜ ɔ ɣɌɝɞɚɞɌ ɚɞɐɑɗɨəɧɡ əɚɓɚɗɚɏɔɣɑɝɖɔɡ ɠɚɜɘ ɐɔɝɛɗɌɓɔɕ ɔ 

ɌəɚɘɌɗɔɕ ɜɌɓɎɔɞɔɫ ȻȶȺȻ. 

 

ˉ 

 

ʅʦʟʦʣʦʛʠʯʝʩʢʘʷ ʬʦʨʤʘ 

ʏʘʩʪʦʪʘ 

ɸʙʩ. ʯʠʩ. P+m,% 

1. Spina bifida posterior LV, SI  39 34,45+4,6 

2. ʊʨʘʧʝʮʠʝʚʠʜʥʘʷ ʬʦʨʤʘ ʥʘʜʢʨʝʩʪʮʦʚʦʛʦ ʧʦ-

ʟʚʦʥʢʘ 

23 20,9+3,8 

3. ɸʥʦʤʘʣʠʷ ʪʨʦʧʠʟʤʘ LV-SI 21 19,09+3,7 

4. ʃʶʤʙʘʣʠʟʘʮʠʷ SI ʧʦʟʚʦʥʢʘ 11 10,0+2,8 

5. Hiatus sacralis  8 7,27+2,4 

6. ʉʘʢʨʘʣʠʟʘʮʠʷ LV ʧʦʟʚʦʥʢʘ 5 5,57+2,0 

7. ʂʫʧʦʣʦʦʙʨʘʟʥʘʷ ʬʦʨʤʘ SI ʧʦʟʚʦʥʢʘ 3 2,72+1,6 

8. ʀʪʦʛʦ 110 100,0 
 

   
 

 

ȼɔɝ. 1 (Fig. 1) 

 

ȼɔɝ. 2 (Fig. 2)  

ȼɔɝ. 1.  ȶȾ, 3D-ɜɑɖɚəɝɞɜɟɖɢɔɫ, ɛɚɫɝəɔɣəɚ-

ɖɜɑɝɞɢɚɎɧɕ ɚɞɐɑɗ ɛɚɓɎɚəɚɣəɔɖɌ.  

ȻɌɢɔɑəɞɖɌ Ƚ., 16 ɗɑɞ. Spina bifida posterior LV, SI 

ɛɚɓɎɚəɖɚɎ. 

Fig. 1.  CT, 3D model, lumbosacral spine.  

Patient S., 16 years old. Spina bifida posterior LV, SI 

vertebrae.  

ȼɔɝ. 2.     ȶȾ ɛɚɫɝəɔɣəɚ-ɖɜɑɝɞɢɚɎɚɏɚ  ɚɞɐɑɗɌ 

ɛɚɓɎɚəɚɣəɔɖɌ, ɝɌɏɔɞɞɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ. 

ȻɌɢɔɑəɞ ȷ., 17 ɗɑɞ. ȾɜɌɛɑɢɔɑɎɔɐəɌɫ ɠɚɜɘɌ LV ɛɚ-

ɓɎɚəɖɌ. 

Fig. 2.  CT, lumbar spine, sagittal view.  

Patient L., 17 years old. Trapezoidal shape of the LV 

vertebrae.  
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ȼɔɝ. 3 (Fig. 3) 

 

ȼɔɝ. 4 (Fig. 4)  

ȼɔɝ. 3.   ȶȾ, 3D-ɜɑɖɚəɝɞɜɟɖɢɔɫ, ɛɚɫɝəɔɣəɚ-

ɖɜɑɝɞɢɚɎɧɕ ɚɞɐɑɗ ɛɚɓɎɚəɚɣəɔɖɌ. 

ȻɌɢɔɑəɞɖɌ ȷ., 17 ɗɑɞ. ȬəɚɘɌɗɔɫ ɞɜɚɛɔɓɘɌ ɝɟɝɞɌɎ-

əɧɡ ɚɞɜɚɝɞɖɚɎ ɛɚɓɎɚəɚɣəɚ-ɐɎɔɏɌɞɑɗɨəɚɏɚ ɝɑɏɘɑəɞɌ 

LV-SI. Hiatus sacralis to talis.  

Fig. 3.  CT, 3D model, lumbosacral spine.  

Patient L., 17 years old. Anomaly of tropism of articu-

lar processes LV -SI. Hiatus sacralis totalis.  

ȼɔɝ. 4.  ȶȾ, 3D-ɜɑɖɚəɝɞɜɟɖɢɔɫ, ɛɚɫɝəɔɣəɚ-

ɖɜɑɝɞɢɚɎɧɕ ɚɞɐɑɗ ɛɚɓɎɚəɚɣəɔɖɌ ɔ ɖɜɑɝɞɢɌ. 

ȻɌɢɔɑəɞɖɌ Ȯ., 15 ɗɑɞ. ȷɪɘɍɌɗɔɓɌɢɔɫ SI ɛɚɓɎɚəɖɌ. 

Spina bifida posterior ɝɎɑɜɡɖɚɘɛɗɑɖɞəɚɏɚ ɛɚɓɎɚəɖɌ. 

Hiatus sacralis.  

Fig. 4.  CT, 3D model, lumbosacral spine.  

Patient V., 15 years old. Lumbalization of the SI ver-

tebrae. Spina bifida posterior supernumerary verte-

bra. Hiatus sacralis . 

 

ȼɔɝ. 5 (Fig. 5) 

 

ȼɔɝ. 6 (Fig. 6)  

ȼɔɝ. 5.    ȶȾ, 3D-ɜɑɖɚəɝɞɜɟɖɢɔɫ, ɖɜɑɝɞɑɢ. 

ȻɌɢɔɑəɞ Ȯ., 16 ɗɑɞ. Hiatus sacralis totalis.  

Fig. 5.   CT, 3D model, sacrum.  

Patient B., 16 years old. Hiatus sacralis totalis.  

ȼɔɝ. 6.   ȶȾ, 3D-ɜɑɖɚəɝɞɜɟɖɢɔɫ, ɛɚɫɝəɔɣəɧɕ 

ɚɞɐɑɗ ɛɚɓɎɚəɚɣəɔɖɌ ɔ ɖɜɑɝɞɢɌ.  

ȻɌɢɔɑəɞ ȸ., 15 ɗɑɞ. ȰɎɟɡɝɞɚɜɚəəɫɫ ɝɌɖɜɌɗɔɓɌɢɔɫ 

LV ɛɚɓɎɚəɖɌ. 

Fig. 6.   CT, 3D-reconstruction of the lumbar spine 

and sacrum.  

Patient M., 15 years old. Bilateral sacralizatio n of the 

LV vertebrae.  
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ɍɚɗɨɤɑɕ ɝɞɑɛɑəɔ, ɣɑɘ ɐɜɟɏɔɑ əɚɓɚɗɚɏɔɔ, ɫɎ-

ɗɫɑɞɝɫ ɞɑɘ ɛɌɞɚɗɚɏɔɣɑɝɖɔɘ ɠɚəɚɘ, əɌ ɖɚɞɚ-

ɜɚɘ ɟ ɛɌɢɔɑəɞɚɎ ɠɚɜɘɔɜɟɑɞɝɫ ɔ ɟɝɟɏɟɍɗɫɑɞɝɫ 

ɝɞɑɛɑəɨ ɞɫɒɑɝɞɔ ɝɛɚəɐɔɗɚɗɔɓəɚɏɚ ɝɛɚəɐɔɗɚ-

ɗɔɝɞɑɓɌ əɌɐɖɜɑɝɞɢɚɎɚɏɚ ɛɚɓɎɚəɖɌ. 

ȱɥɑ ɚɐəɚɕ ɌəɚɘɌɗɔɑɕ ɣɔɝɗɌ ɛɚɓɎɚəɖɚɎ 

ɛɚɫɝəɔɣəɚɕ ɗɚɖɌɗɔɓɌɢɔɔ ɫɎɗɫɑɞɝɫ ɝɌɖɜɌɗɔ-

ɓɌɢɔɫ LV ɛɚɓɎɚəɖɌ [6]. ȰɌəəɌɫ əɚɓɚɗɚɏɔɣɑ-

ɝɖɌɫ ɠɚɜɘɌ ɐɔɝɛɗɌɓɔɕ ɔ ɌəɚɘɌɗɔɕ ɜɌɓɎɔɞɔɫ 

ȻȶȺȻ ɐɔɌɏəɚɝɞɔɜɚɎɌəɌ ɟ 5 (5,57%) ɛɌɢɔɑə-

ɞɚɎ ɔɝɝɗɑɐɟɑɘɚɕ ɏɜɟɛɛɧ (ɜɔɝ. 6). 

ȶɟɛɚɗɚɚɍɜɌɓəɟɪ ɠɚɜɘɟ Ɏɑɜɡəɑɏɚ 

ɖɜɑɝɞɢɚɎɚɏɚ ɛɚɓɎɚəɖɌ ɟɐɌɗɚɝɨ ɟɝɞɌəɚɎɔɞɨ ɟ 3 

(2,72%) ɚɍɝɗɑɐɚɎɌəəɧɡ ɛɌɢɔɑəɞɚɎ (ɜɔɝ. 7). 

ȶɌɖ ɛɚɖɌɓɌɗɔ ɜɑɓɟɗɨɞɌɞɧ ɛɜɚɎɑɐɑəəɚɕ 

ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɛɚɓɎɚəɚɣəɔɖɌ ɟ 25 

(36,23%) ɔɓ 69 ɣɑɗɚɎɑɖ ɐɔɝɛɗɌɓɔɔ ɔ ɌəɚɘɌ-

ɗɔɔ ɜɌɓɎɔɞɔɫ ȻȶȺȻ ɍɧɗɔ ɟɝɞɌəɚɎɗɑəɧ əɑ Ɏ 

ɑɐɔəɝɞɎɑəəɚɘ, Ɍ Ɏɚ ɘəɚɒɑɝɞɎɑəəɚɘ ɣɔɝɗɑ ð 

ɛɚ 2 ɔ ɍɚɗɑɑ əɚɓɚɗɚɏɔɣɑɝɖɔɑ ɠɚɜɘɧ ɛɌɞɚɗɚ-

ɏɔɔ (ɜɔɝ. 8). 

Ⱥɍɝɟɒɐɑəɔɑ.  

ȻɜɚɎɑɐɑəəɧɕ ɌəɌɗɔɓ ɜɑɓɟɗɨɞɌɞɚɎ ɗɟɣɑ-

Ɏɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɛɚɫɝəɔɣəɚɏɚ ɚɞɐɑɗɌ ɛɚɓɎɚ-

əɚɣəɔɖɌ ɔ ɖɜɑɝɞɢɌ ɟ ɐɑɞɑɕ ɝɚ ɝɛɚəɐɔɗɚɗɔɝɞɑ-

ɓɚɘ ɛɚɓɎɚɗɔɗ ɟɝɞɌəɚɎɔɞɨ ɣɌɝɞɚɞɟ ɔ ɡɌɜɌɖɞɑɜ 

ɐɔɝɛɗɌɓɔɕ ɔ ɌəɚɘɌɗɔɕ ɜɌɓɎɔɞɔɫ ȻȶȺȻ ɟ ɔɝ-

ɝɗɑɐɟɑɘɚɕ ɖɌɞɑɏɚɜɔɔ ɛɌɢɔɑəɞɚɎ. ȻɜɑɚɍɗɌɐɌ-

əɔɑ Ɏ ɝɞɜɟɖɞɟɜɑ ɎɧɫɎɗɑəəɚɕ ɛɌɞɚɗɚɏɔɔ ɝɗɟ-

ɣɌɑɎ əɑɓɌɜɌɥɑəɔɫ ɓɌɐəɑɕ ɣɌɝɞɔ ɐɟɏ ɛɚɫɝ-

əɔɣəɧɡ ɔ ɖɜɑɝɞɢɚɎɧɡ ɛɚɓɎɚəɖɚɎ (spina bifida 

posterior) ɫɎɔɗɚɝɨ ɚɒɔɐɌɑɘɧɘ ɠɌɖɞɚɘ. 

ȴɘɑəəɚ ɌəɌɞɚɘɔɣɑɝɖɌɫ əɑɛɚɗəɚɢɑəəɚɝɞɨ 

ɓɌɐəɔɡ ɚɛɚɜəɧɡ ɩɗɑɘɑəɞɚɎ ɛɚɓɎɚəɖɚɎ ɫɎɗɫ-

ɑɞɝɫ ɠɌɖɞɚɜɚɘ Ɏɧɝɚɖɚɕ ɝɞɑɛɑəɔ ɜɔɝɖɌ ɔɓɘɑ-

əɑəɔɕ ɛɚɓɎɚəɚɣəɚ-ɞɌɓɚɎɚɏɚ ɍɌɗɌəɝɌ ɔ ɝɐɎɔ-

ɏɚɎɧɡ əɌɜɟɤɑəɔɕ ɩɞɚɕ ɚɍɗɌɝɞɔ [8]. ȾɌɖɔɑ 

ɐɑɠɑɖɞɧ ɓɌɐəɔɡ ɚɞɐɑɗɚɎ ɛɚɓɎɚəɖɚɎ, Ɏ ɝɗɟɣɌ-

ɫɡ ɔɡ ɝɚɣɑɞɌəɔɫ ɝ ɓɚəɌɘɔ ɝɛɚəɐɔɗɚɗɔɓɌ ɘɑɒ-

ɝɟɝɞɌɎəɚɕ ɣɌɝɞɔ ɐɟɏ (spina bifida lateralis), 

ɖɌɖ ɛɜɌɎɔɗɚ, ɛɜɔɎɚɐɫɞ ɖ ɠɚɜɘɔɜɚɎɌəɔɪ 

ɝɛɚəɐɔɗɚɗɔɝɞɑɓɌ [9]. 

Ȼɚ ɘəɑəɔɪ Taylor et al., ɜɔɝɖ ɛɜɚɏɜɑɝ-

ɝɔɜɚɎɌəɔɫ ɝɛɚəɐɔɗɚɗɔɝɞɑɓɌ əɌɡɚɐɔɞɝɫ Ɏ 

ɛɜɫɘɚɕ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɞɫɒɑɝɞɔ ɐɔɝɛɗɌɓɔɕ 

ɛɚɫɝəɔɣəɚ-ɖɜɑɝɞɢɚɎɚɕ ɗɚɖɌɗɔɓɌɢɔɔ [10]. 

Takachashi K. et al., ɛɜɚɌəɌɗɔɓɔɜɚɎɌɎɤɔɑ 

ɜɑɓɟɗɨɞɌɞɧ ȸȼȾ-ɔɝɝɗɑɐɚɎɌəɔɫ ɛɚɓɎɚəɚɣəɔɖɌ 

ɟ 13 ɛɌɢɔɑəɞɚɎ ɝ ɞɫɒɑɗɧɘɔ ɠɚɜɘɌɘɔ ɝɛɚə-

ɐɔɗɚɗɔɝɞɑɓɌ, ɝɣɔɞɌɪɞ ɌəɚɘɌɗɔɔ ɜɌɓɎɔɞɔɫ 

ɓɌɐəɔɡ ɚɞɐɑɗɚɎ  ɖɜɑɝɞɢɌ ɖɗɪɣɑɎɧɘ ɩɞɔɚɛɌ-

ɞɚɏɑəɑɞɔɣɑɝɖɔɘ ɠɌɖɞɚɜɚɘ ɜɌɓɎɔɞɔɫ ɓɌɍɚɗɑ-

ɎɌəɔɫ ɔ ɛɜɑɐɗɌɏɌɪɞ əɌɓɧɎɌɞɨ ɝɠɚɜɘɔɜɚɎɌə-

əɟɪ ɛɜɔ ɩɞɚɘ Ɏɑɜɞɑɍɜɚɏɑəəɟɪ ɐɑɠɚɜɘɌɢɔɪ 

çɖɔɠɚ-ɝɛɚəɐɔɗɚɗɔɝɞɑɓɚɘè [11]. 

Babbi L. et al. Ɏ ɝɎɚɑɕ ɝɞɌɞɨɑ ɚɛɔɝɧɎɌ-

ɪɞ ɖɗɔəɔɣɑɝɖɚɑ əɌɍɗɪɐɑəɔɑ ɓɌ 14-ɗɑɞəɔɘ 

ɛɚɐɜɚɝɞɖɚɘ, ɚɛɑɜɔɜɚɎɌəəɧɘ ɛɚ ɛɚɎɚɐɟ 

ɝɛɚəɐɔɗɚɗɔɝɞɑɓɌ, ɚɞəɑɝɑəəɚɏɚ ɖ ɖɌɞɑɏɚɜɔɔ 

çhigh gradeè, ɔ ɔɘɑɎɤɑɏɚ ɌəɚɘɌɗɔɔ ɜɌɓɎɔɞɔɫ 

LV ɛɚɓɎɚəɖɌ ɔ ɖɜɑɝɞɢɌ Ɏ Ɏɔɐɑ əɑɓɌɜɌɥɑəɔɫ 

ɔɡ ɓɌɐəɔɡ ɚɞɐɑɗɚɎ. Ɂɚɜɚɤɔɕ ɖɚəɑɣəɧɕ ɜɑ-

ɓɟɗɨɞɌɞ ɛɜɚɎɑɐɑəəɚɕ ɚɛɑɜɌɢɔɔ, ɛɚ ɘəɑəɔɪ 

ɌɎɞɚɜɚɎ, ɍɧɗ ɚɍɟɝɗɚɎɗɑə ɝɎɚɑɎɜɑɘɑəəɚɕ 

ɛɜɑɐɚɛɑɜɌɢɔɚəəɚɕ ɐɔɌɏəɚɝɞɔɖɚɕ ɩɞɔɡ Ɍəɚ-

ɘɌɗɔɕ ɛɚɝɜɑɐɝɞɎɚɘ ȶȾ, ɣɞɚ ɛɚɓɎɚɗɔɗɚ ɔɓɍɑ-

ɒɌɞɨ ɫɞɜɚɏɑəəɧɡ ɔəɞɜɌɚɛɑɜɌɢɔɚəəɧɡ  ɔ ɛɚ-

ɝɗɑɚɛɑɜɌɢɔɚəəɧɡ ɚɝɗɚɒəɑəɔɕ [12]. 

Ȯɑɜɚɫɞəɚɝɞɨ ɛɚɗɟɣɔɞɨ ɞɌɖɔɑ ɚɝɗɚɒəɑ-

əɔɫ ɎɑɗɔɖɌ ɔɓ-ɓɌ Ɏɚɓɘɚɒəɚɏɚ əɑɛɜɑɐəɌɘɑ-

ɜɑəəɚɏɚ  ɛɚɎɜɑɒɐɑəɔɫ ɓɌɐəɔɡ ɚɞɐɑɗɚɎ əɔɒ-

əɑɏɚ ɛɚɫɝəɔɣəɚɏɚ ɚɞɐɑɗɌ ɛɚɓɎɚəɚɣəɔɖɌ ɔ 

ɖɜɑɝɞɢɌ, Ɏ ɞɑɡ ɝɗɟɣɌɫɡ, ɖɚɏɐɌ ɌəɚɘɌɗɔɔ əɑ 

ɍɧɗɔ ɝɎɚɑɎɜɑɘɑəəɚ ɐɔɌɏəɚɝɞɔɜɚɎɌəɧ [10]. 

ȶɜɚɘɑ ɔɓɎɑɝɞəɧɡ ɔ ɚɍɥɑɛɜɔəɫɞɧɡ 

ɖɗɌɝɝɔɠɔɖɌɢɔɕ ɝɛɚəɐɔɗɚɗɔɝɞɑɓɌ, Marchetty 

P.G. et al.  ɛɜɑɐɗɌɏɌɪɞ ɛɚɐɜɌɓɐɑɗɫɞɨ ɩɞɟ ɛɌ-

ɞɚɗɚɏɔɪ ɑɥɑ  əɌ ɐɎɑ ɛɚɐɏɜɟɛɛɧ: ɝ əɔɓɖɚɕ Ɏɑ-

ɜɚɫɞəɚɝɞɨɪ ɜɌɓɎɔɞɔɫ (low dysplastic 

developmental spondylolisthesis (LDDS)) ɔ Ɏɧ-

ɝɚɖɚɕ   Ɏɑɜɚɫɞəɚɝɞɨɪ    ɜɌɓɎɔɞɔɫ    ɛɌɞɚɗɚɏɔɔ  

 

ȼɔɝ. 7 (Fig. 7) 

ȼɔɝ. 7.    ȸȼȾ ɛɚɫɝəɔɣəɚɏɚ ɚɞɐɑɗɌ ɛɚɓɎɚəɚɣəɔ-

ɖɌ, ɝɌɏɔɞɞɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ.  

ȻɌɢɔɑəɞ Ƀ., 17 ɗɑɞ.  ȶɟɛɚɗɚɚɍɜɌɓəɌɫ ɠɚɜɘɌ SI ɛɚ-

ɓɎɚəɖɌ.  

Fig. 7.  MRI-scan of the lumbar spine, sagittal 

view.  

Patient Ch., 17 years old.  Domed shape of the SI ver-

tebrae.  
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(high dysplastic developmental spondylolisthe-

sis (HDDS)). ȶɜɔɞɑɜɔɑɘ ɚɞəɑɝɑəɔɫ ɖɌɒɐɚɏɚ 

ɖɚəɖɜɑɞəɚɏɚ ɝɗɟɣɌɫ ɓɌɍɚɗɑɎɌəɔɫ ɖ ɞɚɕ ɔɗɔ 

ɔəɚɕ ɛɚɐɏɜɟɛɛɑ ɌɎɞɚɜɧ ɛɜɑɐɗɌɏɌɪɞ ɝɣɔɞɌɞɨ 

ɚɞɝɟɞɝɞɎɔɑ ɔɗɔ əɌɗɔɣɔɑ ɖɚɝɞəɧɡ ɐɔɝɛɗɌɓɔɕ 

əɔɒəɔɡ ɛɚɫɝəɔɣəɧɡ ɛɚɓɎɚəɖɚɎ ɔ ɖɜɑɝɞɢɌ, 

ɎɧɫɎɗɫɑɘɧɡ ɛɜɔ ɛɜɚɎɑɐɑəɔɔ ɗɟɣɑɎɚɕ ɐɔɌ-

ɏəɚɝɞɔɖɔ [13]. 

ȹɌɗɔɣɔɑ spina bifida occulta, ɐɔɌɏəɚ-

ɝɞɔɜɚɎɌəəɧɡ ɛɜɔ ɛɚɘɚɥɔ ɜɑəɞɏɑəɚɏɜɌɠɔɔ ɔ 

ȶȾ, ɛɚ ɘəɑəɔɪ Babbi L. et al., ɝɗɑɐɟɑɞ ɜɌɝ-

ɝɘɌɞɜɔɎɌɞɨ ɖɌɖ ɠɌɖɞɚɜ Ɏɧɝɚɖɚɕ ɝɞɑɛɑəɔ 

ɜɔɝɖɌ (ɝ Ɏɑɜɚɫɞəɚɝɞɨɪ ɍɚɗɑɑ 50%) ɛɜɚɏɜɑɝɝɔ-

ɜɚɎɌəɔɫ ɝɛɚəɐɔɗɚɗɔɝɞɑɓɌ [12]. 

Ȯ ɞɚ ɒɑ ɝɌɘɚɑ Ɏɜɑɘɫ ȸɔɡɌɕɗɚɎɝɖɔɘ 

ȸ.Ȯ. ɝ ɝɚɌɎɞ. ɎɧɝɖɌɓɌəɚ ɘəɑəɔɑ ɚ ɞɚɘ, ɣɞɚ 

ɐɚɝɞɚɎɑɜəɚ ɟɞɎɑɜɒɐɌɞɨ ɚ əɌɗɔɣɔɔ ɛɜɫɘɧɡ 

ɎɓɌɔɘɚɝɎɫɓɑɕ ɘɑɒɐɟ əɌɗɔɣɔɑɘ ɟ ɛɌɢɔɑəɞɚɎ 

ɝɛɚəɐɔɗɚɗɔɝɞɑɓɌ ɔ spina bifida posterior ɛɚ-

ɓɎɚəɖɚɎ əɑɗɨɓɫ [14]. 

ȿɍɑɐɔɎɤɔɝɨ Ɏ ɞɚɘ, ɣɞɚ Ɏ ɗɔɞɑɜɌɞɟɜɑ 

ɛɜɑɐɝɞɌɎɗɑəɧ ɛɜɫɘɚ ɛɜɚɞɔɎɚɛɚɗɚɒəɧɑ ɘəɑ-

əɔɫ ɚ Ɏɚɓɘɚɒəɚɕ ɎɓɌɔɘɚɝɎɫɓɔ ɣɌɝɞɚɞɧ ɔ ɡɌ-

ɜɌɖɞɑɜɌ ɌəɚɘɌɗɔɕ ɜɌɓɎɔɞɔɫ ɛɚɓɎɚəɚɣəɔɖɌ ɝ 

ɚɐəɚɕ ɝɞɚɜɚəɧ ɔ ɝɛɚəɐɔɗɚɗɔɝɞɑɓɌ ð ɝ ɐɜɟɏɚɕ, 

ɘɧ ɛɚɝɣɔɞɌɗɔ ɢɑɗɑɝɚɚɍɜɌɓəɧɘ ɛɜɚɌəɌɗɔɓɔ-

ɜɚɎɌɞɨ ɝɎɚɕ ɖɗɔəɔɣɑɝɖɔɕ ɘɌɞɑɜɔɌɗ ɝ ɛɚɓɔ-

ɢɔɕ ɚɍɥɑɏɚ ɖɚɗɔɣɑɝɞɎɌ ɐɔɌɏəɚɝɞɔɜɚɎɌəəɧɡ 

ɐɔɝɛɗɌɓɔɕ ɔ ɌəɚɘɌɗɔɕ ɜɌɓɎɔɞɔɫ ȻȶȺȻ ɝɚ 

ɝɞɑɛɑəɨɪ ɞɫɒɑɝɞɔ ɝɛɚəɐɔɗɚɗɔɝɞɑɓɌ. ȺɖɌɓɌ-

ɗɚɝɨ, ɣɞɚ ɟ ɐɑɞɑɕ ɝɚ ɝɛɚəɐɔɗɚɗɔɝɞɑɓɚɘ ɛɑɜɎɚɕ 

ɝɞɑɛɑəɔ ɞɫɒɑɝɞɔ, Ɏ ɝɜɑɐəɑɘ, ɍɧɗɚ ɎɧɫɎɗɑəɚ 

0,58 ɛɜɔɓəɌɖɌ ɐɔɝɛɗɌɝɞɔɣɑɝɖɚɏɚ ɜɌɓɎɔɞɔɫ 

ɛɚɓɎɚəɚɣəɔɖɌ ɛɚɫɝəɔɣəɚ-ɖɜɑɝɞɢɚɎɚɕ ɗɚɖɌɗɔ-

ɓɌɢɔɔ. Ȱɑɞɔ, ɝɞɜɌɐɌɪɥɔɑ ɝɛɚəɐɔɗɚɗɔɝɞɑɓɚɘ 

Ɏɞɚɜɚɕ ɝɞɑɛɑəɔ ɞɫɒɑɝɞɔ, Ɏ ɝɜɑɐəɑɘ, ɔɘɑɗɔ 

2,14 ɌəɚɘɌɗɔɕ, ɛɌɢɔɑəɞɧ ɝ ɞɜɑɞɨɑɕ ɝɞɑɛɑəɨɪ 

ɞɫɒɑɝɞɔ ɛɌɞɚɗɚɏɔɔ ð 3,25 ɝɔɘɛɞɚɘɌ ɛɌɞɚɗɚ-

ɏɔɣɑɝɖɚɏɚ ɜɌɓɎɔɞɔɫ ɛɚɓɎɚəɚɣəɔɖɌ. ȹɌɔɍɚɗɨ-

ɤɑɑ ɖɚɗɔɣɑɝɞɎɚ ɐɔɝɛɗɌɓɔɕ ɔ ɌəɚɘɌɗɔɕ ɜɌɓ-

Ɏɔɞɔɫ ɍɧɗɚ ɐɔɌɏəɚɝɞɔɜɚɎɌəɚ ɟ  ɐɑɞɑɕ ɝ ɣɑɞ-

Ɏɑɜɞɚɕ ɝɞɑɛɑəɨɪ ɝɘɑɥɑəɔɫ LV ɛɚɓɎɚəɖɌ ð ɛɚ 

4,0 ɠɚɜɘɧ ɛɌɞɚɗɚɏɔɔ. 

ȳɌɖɗɪɣɑəɔɑ.  

Ȼɚ əɌɤɑɘɟ ɘəɑəɔɪ, ɚɝəɚɎɌəəɚɘɟ əɌ 

ɜɑɓɟɗɨɞɌɞɌɡ ɛɜɚɎɑɐɑəəɚɕ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔ-

ɖɔ, əɌɗɔɣɔɑ ɐɔɝɛɗɌɓɔɕ ɔ ɌəɚɘɌɗɔɕ ɜɌɓɎɔɞɔɫ 

ȻȶȺȻ ɟ ɐɑɞɑɕ ɝɚ ɝɛɚəɐɔɗɚɗɔɝɞɑɓɚɘ ɝɗɑɐɟɑɞ 

ɚɞəɚɝɔɞɨ ɖ ɠɌɖɞɚɜɌɘ Ɏɧɝɚɖɚɕ ɝɞɑɛɑəɔ ɜɔɝɖɌ 

Ɏɑɜɚɫɞəɚɏɚ ɛɜɚɏɜɑɝɝɔɜɚɎɌəɔɫ ɐɌɗɨəɑɕɤɑɏɚ 

ɝɘɑɥɑəɔɫ ɛɚɓɎɚəɖɌ ɟ ɛɌɢɔɑəɞɚɎ ɛɑɐɔɌɞɜɔ-

ɣɑɝɖɚɕ ɛɚɛɟɗɫɢɔɔ.  

ȶɌɖ ɛɚɖɌɓɌɗɔ ɜɑɓɟɗɨɞɌɞɧ ɛɜɚɎɑɐɑəəɚɏɚ 

ɔɝɝɗɑɐɚɎɌəɔɫ Ɏ ɝɞɜɟɖɞɟɜɑ ɐɔɌɏəɚɝɞɔɜɚɎɌə-

əɧɡ ɐɔɝɛɗɌɓɔɕ ɔ ɌəɚɘɌɗɔɕ ȻȶȷȻ ɛɜɑɚɍɗɌ-

ɐɌɪɞ ɎɌɜɔɌəɞɌ spina bifida posterior LV, SI 

ɛɚɓɎɚəɖɚɎ ð 34,45% ɖɗɔəɔɣɑɝɖɔɡ əɌɍɗɪɐɑ-

əɔɕ. ȾɜɌɛɑɢɔɑɎɔɐəɌɫ ɠɚɜɘɌ LV ɛɚɓɎɚəɖɌ ɔ 

 

ȼɔɝ. 8 Ɍ (Fig. 8 Ɍ) 

 

ȼɔɝ. 8 ɍ (Fig. 8 b) 

ȼɔɝ. 8.      ȶȾ, 3D-ɜɑɖɚəɝɞɜɟɖɢɔɫ, əɔɒəɔɕ ɛɚɫɝəɔɣəɧɕ ɚɞɐɑɗ ɛɚɓɎɚəɚɣəɔɖɌ ɔ ɖɜɑɝɞɢɌ. 

ȻɌɢɔɑəɞ ȼ., 17 ɗɑɞ. Spina  bifida  posterior  LV, SI, SIII , SIV, SV ɛɚɓɎɚəɖɚɎ (Ɍ). ȾɜɌɛɑɢɔɑɎɔɐəɌɫ ɠɚɜɘɌ ɞɑɗɌ 

LV ɛɚɓɎɚəɖɌ (ɍ). Ƚɛɚəɐɔɗɚɗɔɓ ɘɑɒɝɟɝɞɌɎəɚɕ ɣɌɝɞɔ ɐɟɏɔ LV ɛɚɓɎɚəɖɌ (ɍ). Ƚɛɚəɐɔɗɚɗɔɝɞɑɓ LV ɛɚɓɎɚəɖɌ I 

ɝɞɑɛɑəɔ ɞɫɒɑɝɞɔ (ɍ).  

Fig. 8.   CT, 3D-reconstruction of the lower lumbar of the spine and sacrum.  

Patient R., 17 years old. Spina bifida posterior LV, SI, SIII, SIV, SV vertebrae (a). Trapezoidal body shape of 

the LV (b). Spondylolysis of the inter -articular part of the LV vertebrae (b). Spondylolisthesis LV vertebrae I 

degree of severity (b).  
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ɌəɚɘɌɗɔɫ ɞɜɚɛɔɓɘɌ ɝɟɝɞɌɎəɧɡ ɚɞɜɚɝɞɖɚɎ ɛɚ-

ɓɎɚəɚɣəɚ-ɐɎɔɏɌɞɑɗɨəɚɏɚ ɝɑɏɘɑəɞɌ LV-SI 

ɎɝɞɜɑɣɌɪɞɝɫ ɛɜɌɖɞɔɣɑɝɖɔ ɝ ɚɐɔəɌɖɚɎɚɕ ɣɌ-

ɝɞɚɞɚɕ ð Ɏ 20,9% ɔ 19,09% ɝɗɟɣɌɑɎ ɝɚɚɞɎɑɞ-

ɝɞɎɑəəɚ. ȼɑɒɑ Ɏɝɑɏɚ Ɏ ɔɝɝɗɑɐɟɑɘɚɕ ɖɚɏɚɜɞɑ 

ɛɌɢɔɑəɞɚɎ ɟɝɞɌəɚɎɗɑəɌ ɖɟɛɚɗɚɚɍɜɌɓəɌɫ 

ɠɚɜɘɌ SI ɛɚɓɎɚəɖɌ ð 2,72% ɖɗɔəɔɣɑɝɖɔɡ 

əɌɍɗɪɐɑəɔɕ.      

Ȯ ɚɍɥɑɕ ɝɗɚɒəɚɝɞɔ, Ɏ 36,23% ɝɗɟɣɌɑɎ, 

ɎɧɫɎɗɑəəɧɑ ɐɔɝɛɗɌɓɔɔ ɔ ɌəɚɘɌɗɔɔ ɜɌɓɎɔɞɔɫ 

ɍɧɗɔ ɛɜɑɐɝɞɌɎɗɑəɧ əɑ Ɏ ɔɓɚɗɔɜɚɎɌəəɚɘ Ɏɔ-

ɐɑ, Ɍ Ɏɚ ɘəɚɒɑɝɞɎɑəəɚɘ ɣɔɝɗɑ ð ɛɚ 2 ɔ ɍɚɗɑɑ 

əɚɓɚɗɚɏɔɣɑɝɖɔɡ ɠɚɜɘɧ ɛɌɞɚɗɚɏɔɔ. Ȯ ɡɚɐɑ ɔɝ-

ɝɗɑɐɚɎɌəɔɫ ɍɧɗɌ ɓɌɜɑɏɔɝɞɜɔɜɚɎɌəɌ ɎɓɌɔɘɚ-

ɝɎɫɓɨ: ɟɎɑɗɔɣɑəɔɑ ɝɜɑɐəɑɏɚ ɖɚɗɔɣɑɝɞɎɌ ɐɔɝ-

ɛɗɌɓɔɕ ɔ ɌəɚɘɌɗɔɕ ɜɌɓɎɔɞɔɫ ȻȶȺȻ ɟ ɐɑɞɑɕ 

ɛɚ ɘɑɜɑ ɟɞɫɒɑɗɑəɔɫ ɝɞɑɛɑəɔ ɞɫɒɑɝɞɔ ɝɛɚə-

ɐɔɗɚɗɔɓəɚɏɚ ɝɛɚəɐɔɗɚɗɔɝɞɑɓɌ. ȾɌɖ, ɟ ɛɌɢɔɑə-

ɞɚɎ ɝ ɛɑɜɎɚɕ ɝɞɑɛɑəɨɪ ɞɫɒɑɝɞɔ ɝɛɚəɐɔɗɚɗɔ-

ɝɞɑɓɌ ɝɜɑɐəɑɑ ɖɚɗɔɣɑɝɞɎɚ ɌəɚɘɌɗɨəɧɡ ɛɚ-

ɓɎɚəɖɚɎ ɝɚɝɞɌɎɔɗɚ 0,58  ɝɗɟɣɌɑɎ, ɟ ɐɑɞɑɕ ɝ 

ɣɑɞɎɑɜɞɚɕ ɝɞɑɛɑəɨɪ ɝɘɑɥɑəɔɫ LV  ɛɚɓɎɚəɖɌ 

ð 4,0 ɌəɚɘɌɗɔɔ. 

Ȼɚɗɟɣɑəəɧɑ Ɏ ɡɚɐɑ ɔɝɝɗɑɐɚɎɌəɔɫ ɐɌə-

əɧɑ ɛɜɑɐɝɞɌɎɗɫɪɞ ɛɜɌɖɞɔɣɑɝɖɟɪ ɓəɌɣɔ-

ɘɚɝɞɨ, ɞɌɖ ɖɌɖ ɟɣɑɞ ɐɔɝɛɗɌɓɔɕ ɔ ɌəɚɘɌɗɔɕ 

ɜɌɓɎɔɞɔɫ ȻȶȺȻ ɛɚɓɎɚɗɫɪɞ ɍɚɗɑɑ ɛɚɗəɚ ɠɚɜ-

ɘɟɗɔɜɚɎɌɞɨ ɖɗɔəɔɣɑɝɖɔɕ ɐɔɌɏəɚɓ, ɣɞɚ Ɏ ɛɚ-

ɝɗɑɐɟɪɥɑɘ ɍɟɐɑɞ ɚɛɜɑɐɑɗɫɞɨ ɗɑɣɑɍəɟɪ ɞɌɖ-

ɞɔɖɟ. Ȯ ɡɚɐɑ ɐɌɗɨəɑɕɤɔɡ ɔɝɝɗɑɐɚɎɌəɔɕ ɛɚ 

ɚɍɝɟɒɐɌɑɘɚɕ ɛɜɚɍɗɑɘɑ ɛɜɑɐɝɞɌɎɗɫɑɞɝɫ ɛɑɜ-

ɝɛɑɖɞɔɎəɧɘ ɛɜɚɎɑɐɑəɔɑ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔ-

ɖɔ ɝɚɎɘɑɝɞəɚ ɝ ɚɢɑəɖɚɕ əɑɕɜɚɠɔɓɔɚɗɚɏɔɣɑ-

ɝɖɚɏɚ ɝɞɌɞɟɝɌ ɐɑɞɑɕ, ɣɞɚ ɛɚɓɎɚɗɔɞ ɛɚɗɟɣɌɞɨ 

ɍɚɗɑɑ ɐɑɞɌɗɨəɧɑ ɡɌɜɌɖɞɑɜɔɝɞɔɖɔ ɞɑɣɑəɔɫ 

ɝɛɚəɐɔɗɚɗɔɓəɚɏɚ ɝɛɚəɐɔɗɚɗɔɝɞɑɓɌ əɔɒəɔɡ 

ɛɚɫɝəɔɣəɧɡ ɛɚɓɎɚəɖɚɎ ɟ ɐɑɞɑɕ.   

ȴɝɞɚɣəɔɖ ɠɔəɌəɝɔɜɚɎɌəɔɫ ɔ ɖɚə-

ɠɗɔɖɞ ɔəɞɑɜɑɝɚɎ. 

ȬɎɞɚɜɧ ɐɌəəɚɕ ɝɞɌɞɨɔ ɛɚɐɞɎɑɜɐɔɗɔ ɚɞ-

ɝɟɞɝɞɎɔɑ ɠɔəɌəɝɚɎɚɕ ɛɚɐɐɑɜɒɖɔ ɔɝɝɗɑɐɚɎɌ-

əɔɫ ɔ ɖɚəɠɗɔɖɞɌ ɔəɞɑɜɑɝɚɎ, ɚ ɖɚɞɚɜɧɡ əɑɚɍ-

ɡɚɐɔɘɚ ɝɚɚɍɥɔɞɨ. 
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ȺȽȺȭȱȹȹȺȽȾȴ Ȼȼȴȸȱȹȱȹȴɋ   ȸȱȾȺȰȺȮ  ȰȴȬȯȹȺȽȾȴɃȱȽȶȺȵ ȮȴȳȿȬȷȴȳȬɂȴȴ Ȯ 

Ⱥɂȱȹȶȱ ȼȱȳȿȷɈȾȬȾȺȮ ȷȱɃȱȹȴɋ ȸȱȾȬȽȾȬȳȺȮ Ȯ ȶȺȽȾȴ  

 

ȽɑɜɏɑɑɎ ȹ.ȴ., ȶɚɞɗɫɜɚɎ Ȼ.ȸ., ȾɑɛɗɫɖɚɎ Ȯ.Ȯ., Ƚɚɗɚɐɖɔɕ Ȯ.Ȭ. 

 
ɀȯȭȿ çȼɚɝɝɔɕɝɖɔɕ əɌɟɣəɧɕ ɢɑəɞɜ ȼɑəɞɏɑəɚɜɌɐɔɚɗɚɏɔɔè ȸɔəɓɐɜɌɎɌ ȼɚɝɝɔɔ.  

ɏ. ȸɚɝɖɎɌ, ȼɚɝɝɔɫ.  

 

ɝɞɌɞɨɑ ɛɜɑɐɝɞɌɎɗɑə ɝɜɌɎəɔɞɑɗɨəɧɕ ɌəɌɗɔɓ ɘɑɞɚɐɚɎ ɎɔɓɟɌɗɔɓɌɢɔɔ Ɏ ɚɢɑəɖɑ ɜɑɓɟɗɨɞɌɞɚɎ 

ɗɑɣɑəɔɫ ɘɑɞɌɝɞɌɓɚɎ Ɏ ɖɚɝɞɔ.  

ɂɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. ȽɚɓɐɌəɔɑ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɏɚ ɛɜɚɞɚɖɚɗɌ ɚɢɑəɖɔ ɝɛɑɢɔɌɗɨəɚɏɚ  ɗɑ-

ɣɑəɔɫ ɘɑɞɌɝɞɌɓɚɎ Ɏ ɖɚɝɞɔ, ɟɣɔɞɧɎɌɪɥɑɏɚ ɚɝɚɍɑəəɚɝɞɔ ɎɔɓɟɌɗɔɓɌɢɔɔ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ 

ɛɜɔɘɑəɑəəɚɏɚ ɎɔɐɌ ɗɑɣɑəɔɫ.  

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. ȻɜɚɌəɌɗɔɓɔɜɚɎɌəɧ ɐɌəəɧɑ ɜɑəɞɏɑəɚɏɜɌɠɔɔ, ɘɟɗɨɞɔɝɛɔɜɌɗɨəɚɕ ɔ 

ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɚɕ ɞɚɘɚɏɜɌɠɔɔ 90 ɍɚɗɨəɧɡ ɝ ɘɑɞɌɝɞɌɓɌɘɔ Ɏ ɖɚɝɞɔ, Ɏ ɞ.ɣ. ɝ ɟɏɜɚ-

ɓɚɕ/ɝɚɝɞɚɫɎɤɔɘɔɝɫ ɛɌɞɚɗɚɏɔɣɑɝɖɔɘɔ ɛɑɜɑɗɚɘɌɘɔ ɐɗɔəəɧɡ ɖɚɝɞɑɕ ɔ ɛɚɓɎɚəɖɚɎ, ɖɚɞɚɜɧɘ ɍɧɗɌ 

ɛɜɚɎɑɐɑəɌ ɗɑɖɌɜɝɞɎɑəəɌɫ ɞɑɜɌɛɔɫ, ɝɔɝɞɑɘəɌɫ ɔɗɔ ɐɔɝɞɌəɢɔɚəəɌɫ ɗɟɣɑɎɌɫ ɞɑɜɌɛɔɫ, ɜɌɓɗɔɣəɧɑ 

Ɏɔɐɧ ɚəɖɚɚɜɞɚɛɑɐɔɣɑɝɖɔɡ ɛɚɝɚɍɔɕ.  

ȼɑɓɟɗɨɞɌɞɧ. ȹɌ ɚɝəɚɎɌəɔɔ ɌəɌɗɔɓɌ ɔ ɝɞɌɞɔɣɑɝɖɚɕ ɚɍɜɌɍɚɞɖɔ ɐɌəəɧɡ ɚɛɜɑɐɑɗɑəɧ ɛɜɑ-

ɔɘɟɥɑɝɞɎɌ ɔ əɑɐɚɝɞɌɞɖɔ ɔɓɟɣɌɑɘɧɡ ɘɑɞɚɐɚɎ ɛɜɔ ɜɌɓɗɔɣəɧɡ ɎɔɐɌɡ ɝɛɑɢɔɌɗɨəɚɏɚ ɗɑɣɑəɔɫ. ȶɜɚɘɑ 

ɞɚɏɚ, ɛɜɚɎɑɐɑəəɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɛɚɖɌɓɌɗɚ, ɣɞɚ Ɏ  ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɝɚɘɌɞɔɣɑɝɖɚɏɚ ɝɞɌɞɟɝɌ ɛɌɢɔɑə-

ɞɌ, ɡɌɜɌɖɞɑɜɌ ɘɑɞɌɝɞɌɞɔɣɑɝɖɚɏɚ ɛɚɜɌɒɑəɔɫ ɔəɠɚɜɘɌɞɔɎəɚɝɞɨ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɡ ɘɑɞɚɐɚɎ ɘɚɒɑɞ 

ɝɟɥɑɝɞɎɑəəɚ ɚɞɗɔɣɌɞɨɝɫ.  Ȯ ɝɎɫɓɔ ɝ ɩɞɔɘ, ɝɣɔɞɌɑɘ  əɑɚɍɡɚɐɔɘɧɘ ɜɌɓɐɑɗɫɞɨ ɚɍɦɑɘ Ɏɧɛɚɗəɫɑɘɧɡ 

ɐɔɌɏəɚɝɞɔɣɑɝɖɔɡ ɘɑɞɚɐɚɎ, ɣɞɚ ɛɚɓɎɚɗɫɑɞ ɔɝɖɗɪɣɔɞɨ ɐɟɍɗɔɜɟɪɥɔɑ ɔɝɝɗɑɐɚɎɌəɔɫ, ɝɚɖɜɌɞɔɞɨ 

Ɏɜɑɘɫ ɐɚ əɌɣɌɗɌ ɗɑɣɑəɔɫ. 

ȳɌɖɗɪɣɑəɔɑ. Ȼɜɑɐɗɚɒɑə ɝɔɝɞɑɘəɧɕ ɛɚɐɡɚɐ Ɏ ɔɝɛɚɗɨɓɚɎɌəɔɔ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɡ ɘɑɞɚɐɚɎ ɝ 

ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɞɜɬɡɟɜɚɎəɑɎɚɏɚ  ɛɜɚɞɚɖɚɗɌ ɚɍɝɗɑɐɚɎɌəɔɫ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɝɞɚɫɥɔɡ ɖɗɔəɔɣɑ-

ɝɖɔɡ ɓɌɐɌɣ. 
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FEATURES OF THE APPLICATION OF DIAGNOSTIC IMAGING METHODS IN EVALUATING 

THE RESULTS OF TREATMENT OF BONE METASTASES 

 

Sergeev N. I., Kotlyarov P. M., Teplyakov V.V., Solodkiy V. A.  

 
Russian Scientific Center of Roentgenoradiology. Moscow,  Russia.  

 

he article presents a comparative analysis of imaging methods in evaluating the results of 

treatment of bone metastases.  

Purpose.  The formation of a diagnostic protocol for evaluating the special treatment of bone 

metastases, taking into accou nt the peculiarities of imaging, depending on the type of 

treatment used.  

Material and methods.  The data of X -ray, multispiral and magnetic resonance imaging of 90 

patients with bone metastases were analyzed, including with the threat/pathological fracture s of the 

long bones and vertebrae that underwent drug therapy, systemic or remote radiation therapy, vari-

ous types of oncopedic benefits.  

Results. Based on the analysis and static data processing, the advantages and disadvantages 

of the studied methods are determined for various types of special treatment. In addition, the study 

showed that, depending on the somatic status of the patient, the nature of the metastatic lesion, the 

information content of the diagnostic methods can differ significantly. In this regard, we consider it 

necessary to separate the amount of diagnostic methods performed, which eliminates duplicate stud-

ies and reduces the time before treatment begins.  

Conclusion.  A systematic approach is proposed in the use of diagnostic methods using a  

three -level examination protocol depending on the current clinical tasks.  
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ɑɞɌɝɞɌɞɔɣɑɝɖɚɑ ɛɚɜɌɒɑəɔɑ ɖɚɝɞ-

əɚɕ ɝɔɝɞɑɘɧ ɫɎɗɫɑɞɝɫ ɣɌɝɞɧɘ 

ɚɝɗɚɒəɑəɔɑɘ ɞɑɣɑəɔɫ əɌɔɍɚɗɑɑ 

ɜɌɝɛɜɚɝɞɜɌəɑəəɧɡ  ɓɗɚɖɌɣɑ-

ɝɞɎɑəəɧɡ əɚɎɚɚɍɜɌɓɚɎɌəɔɕ ɔ 

ɎɝɞɜɑɣɌɑɞɝɫ ɟ 40% ɍɚɗɨəɧɡ [1]. ȹɌ ɝɚɎɜɑɘɑə-

əɚɘ ɩɞɌɛɑ ɜɌɓɎɔɞɔɫ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɡ ɔ ɗɑ-

ɣɑɍəɧɡ ɞɑɡəɚɗɚɏɔɕ, ɛɜɔ ɛɜɚɎɑɐɑəɔɔ ɝɚɣɑ-

ɞɌəəɧɡ ɞɑɜɌɛɑɎɞɔɣɑɝɖɔɡ ɘɑɜɚɛɜɔɫɞɔɕ, ɚɞ-

ɘɑɣɌɪɞɝɫ ɓəɌɣɔɞɑɗɨəɧɑ ɟɝɛɑɡɔ Ɏ ɗɑɣɑəɔɔ 

ɘɑɞɌɝɞɌɓɚɎ Ɏ ɖɚɝɞɔ [2, 3]. Ȯ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ 

ɛɜɔ ɘɑɞɌɝɞɌɞɔɣɑɝɖɚɘ ɛɚɜɌɒɑəɔɔ ɖɚɝɞəɚɕ 

ɝɔɝɞɑɘɧ ɛɜɔɘɑəɫɪɞɝɫ ɝɗɑɐɟɪɥɔɑ ɘɑɞɚɐɧ 

ɗɑɣɑəɔɫ: ɐɔɝɞɌəɢɔɚəəɌɫ  ɔ ɝɔɝɞɑɘəɌɫ  ɗɟɣɑ-

ɎɌɫ ɞɑɜɌɛɔɫ, ɗɑɖɌɜɝɞɎɑəəɚɑ ɗɑɣɑəɔɑ, ɚɖɌɓɧ-

ɎɌɪɞɝɫ ɜɌɓɗɔɣəɧɑ ɎɌɜɔɌəɞɧ ɚəɖɚɚɜɞɚɛɑɐɔ-

ɣɑɝɖɔɡ ɛɚɝɚɍɔɕ, Ɏ ɜɫɐɑ ɝɗɟɣɌɑɎ, ɓəɌɣɔɞɑɗɨəɚ 

ɟɗɟɣɤɌɪɥɔɡ ɖɌɣɑɝɞɎɚ ɒɔɓəɔ ɛɌɢɔɑəɞɌ [4, 5, 

6]. ȸɑɞɌɝɞɌɞɔɣɑɝɖɚɑ ɛɚɜɌɒɑəɔɑ ɖɚɝɞɑɕ ɫɎɗɫ-

ɑɞɝɫ ɛɗɚɡɔɘ ɛɜɚɏəɚɝɞɔɣɑɝɖɔɘ ɛɜɔɓəɌɖɚɘ ɞɑ-

ɣɑəɔɫ ɚəɖɚɗɚɏɔɣɑɝɖɚɏɚ ɛɜɚɢɑɝɝɌ ɔ ɛɜɌɖɞɔɣɑ-

ɝɖɔ ɎɝɑɏɐɌ ɘɌəɔɠɑɝɞɔɜɟɑɞ ɍɚɗɑɎɧɘ ɝɔəɐɜɚ-

ɘɚɘ. ȭɚɗɨ ɘɚɒɑɞ ɍɧɞɨ ɑɐɔəɝɞɎɑəəɚɕ ɒɌɗɚ-

ɍɚɕ, ɖɚɞɚɜɟɪ ɛɌɢɔɑəɞɧ ɛɜɑɐɦɫɎɗɫɪɞ Ɏ ɞɑɣɑ-

əɔɑ ɐɗɔɞɑɗɨəɚɏɚ Ɏɜɑɘɑəɔ. Ȯ ɞɚ ɒɑ Ɏɜɑɘɫ ɖɟ-

ɛɔɜɚɎɌəɔɑ ɔɗɔ ɝəɔɒɑəɔɑ ɍɚɗɑɎɚɏɚ ɝɔəɐɜɚɘɌ 

əɌ ɠɚəɑ ɝɛɑɢɔɌɗɨəɚɕ ɞɑɜɌɛɔɔ ɘɚɒɑɞ ɫɎɗɫɞɨ-

ɝɫ ɚɞɎɑɞɚɘ əɌ ɗɑɣɑəɔɑ. Ȯ ɝɎɫɓɔ ɝ ɩɞɔɘ, ɛɚ-

ɘɔɘɚ ɜɌəəɑɕ ɔ ɞɚɣəɚɕ ɛɑɜɎɔɣəɚɕ ɐɔɌɏəɚ-

ɝɞɔɖɔ, ɎɧɫɎɗɫɪɥɑɕ ɡɌɜɌɖɞɑɜ ɔ ɜɌɝɛɜɚɝɞɜɌ-

əɬəəɚɝɞɨ ɛɚɜɌɒɑəɔɫ, əɑ ɘɑəɑɑ ɎɌɒəɚɕ ɓɌɐɌ-

ɣɑɕ ɫɎɗɫɑɞɝɫ ɖɚɜɜɑɖɞəɌɫ ɚɢɑəɖɌ ɩɠɠɑɖɞɔɎ-

əɚɝɞɔ ɛɜɚɎɑɐɑəəɚɏɚ ɝɛɑɢɔɌɗɨəɚɏɚ ɗɑɣɑəɔɫ 

ɘɑɞɚɐɌɘɔ ɚɍɦɑɖɞɔɎəɚɏɚ ɖɚəɞɜɚɗɫ [7, 8]. 

Ƚɗɚɒəɚɝɞɨ ɝɚɝɞɚɔɞ Ɏ ɞɚɘ, ɣɞɚ ɔɘɑɑɞɝɫ ɍɚɗɨ-

ɤɌɫ ɎɌɜɔɌɍɑɗɨəɚɝɞɨ ɖɗɔəɔɖɚ-

ɘɚɜɠɚɗɚɏɔɣɑɝɖɔɡ ɛɜɚɫɎɗɑəɔɕ ɖɚɝɞəɧɡ ɘɑɞɌ-

ɝɞɌɓɚɎ, ɖɚɞɚɜɧɑ ɛɜɔ ɔɝɛɚɗɨɓɚɎɌəɔɔ əɑɎɑɜəɚɕ 

ɐɔɌɏəɚɝɞɔɣɑɝɖɚɕ ɘɑɞɚɐɔɖɔ ɘɚɏɟɞ ɐɌɎɌɞɨ 

ɓəɌɣɔɞɑɗɨəɚɑ ɖɚɗɔɣɑɝɞɎɚ ɗɚɒəɚɛɚɗɚɒɔɞɑɗɨ-

əɧɡ ɔ ɗɚɒəɚɚɞɜɔɢɌɞɑɗɨəɧɡ ɜɑɓɟɗɨɞɌɞɚɎ [9]. 

ɉɞɚ ɚɍɦɫɝəɫɑɞ ɌɖɞɟɌɗɨəɚɝɞɨ ɛɜɔɢɑɗɨəɚɏɚ ɔ 
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ɐɑɞɌɗɨəɚɏɚ ɔɓɟɣɑəɔɫ Ɏɚɓɘɚɒəɚɝɞɑɕ ɝɚɎɜɑ-

ɘɑəəɧɡ ɘɑɞɚɐɚɎ ɘɑɐɔɢɔəɝɖɚɕ ɎɔɓɟɌɗɔɓɌɢɔɔ 

Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɎɔɐɌ ɛɜɚɎɚɐɔɘɚɏɚ ɗɑɣɑəɔɫ. 

ɂɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ.   

ȽɚɓɐɌəɔɑ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɏɚ ɛɜɚɞɚɖɚɗɌ 

ɚɢɑəɖɔ ɝɛɑɢɔɌɗɨəɚɏɚ  ɗɑɣɑəɔɫ ɘɑɞɌɝɞɌɓɚɎ Ɏ 

ɖɚɝɞɔ, ɟɣɔɞɧɎɌɪɥɑɏɚ ɚɝɚɍɑəəɚɝɞɔ ɎɔɓɟɌɗɔ-

ɓɌɢɔɔ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɡ ɘɑɞɚɐɚɎ Ɏ ɓɌɎɔɝɔɘɚ-

ɝɞɔ ɚɞ ɛɜɔɘɑəɑəəɚɏɚ ɎɔɐɌ ɗɑɣɑəɔɫ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ.  

Ȯ ɜɌɍɚɞɟ Ɏɖɗɪɣɑəɧ ɜɑɓɟɗɨɞɌɞɧ ɚɍɝɗɑ-

ɐɚɎɌəɔɫ 110 ɍɚɗɨəɧɡ ɝ ɚɣɌɏɚɎɧɘ ɛɚɜɌɒɑəɔ-

ɑɘ ɝɖɑɗɑɞɌ, ɝ ɘɚɜɠɚɗɚɏɔɣɑɝɖɔ Ɏɑɜɔɠɔɢɔɜɚ-

ɎɌəəɧɘ ɛɑɜɎɔɣəɧɘ ɓɗɚɖɌɣɑɝɞɎɑəəɧɘ əɚɎɚ-

ɚɍɜɌɓɚɎɌəɔɑɘ ɜɌɓɗɔɣəɚɕ ɝɞɑɛɑəɔ ɐɔɠɠɑɜɑə-

ɢɔɜɚɎɖɔ. ȼɌɖ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɧ  ɔɘɑɗ ɘɑɝɞɚ ɟ 

54 ɍɚɗɨəɧɡ, ɜɌɖ ɛɜɑɐɝɞɌɞɑɗɨəɚɕ ɒɑɗɑɓɧ ð ɟ 

27 , ɜɌɖ ɗɑɏɖɚɏɚ ð ɟ 16, ɜɌɖ ɛɚɣɖɔ ð ɟ 9, ɜɌɖ 

ɛɜɫɘɚɕ ɖɔɤɖɔ ð ɟ 4 ɛɌɢɔɑəɞɚɎ. 

Ȼɚ ɜɑɓɟɗɨɞɌɞɌɘ əɌɍɗɪɐɑəɔɫ Ɏ ɞɑɣɑəɔɑ 

12 ɘɑɝɫɢɑɎ ɔ ɍɚɗɑɑ, Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɎɔɐɌ 

ɛɚɗɟɣɌɑɘɚɏɚ ɗɑɣɑəɔɫ, ɍɧɗɔ ɝɠɚɜɘɔɜɚɎɌəɧ  

ɞɜɔ ɖɗɔəɔɣɑɝɖɔɑ ɏɜɟɛɛɧ. ȹɌ ɠɚəɑ ɛɜɚɎɑɐɑ-

əɔɫ ɡɔɘɔɚɞɑɜɌɛɔɔ Ɏ ɝɞɌəɐɌɜɞəɧɡ ɜɑɒɔɘɌɡ  

ɛɑɜɎɟɪ ɏɜɟɛɛɟ ɝɚɝɞɌɎɔɗɔ ɛɌɢɔɑəɞɧ, ɛɚɗɟ-

ɣɔɎɤɔɑ  ɡɔɜɟɜɏɔɣɑɝɖɚɑ ɗɑɣɑəɔɑ (36 ɛɌɢɔɑə-

ɞɚɎ), ɔɓ ɖɚɞɚɜɧɡ Ɏ  29 ɝɗɟɣɌɫɡ ɍɧɗɌ  Ɏɧɛɚɗ-

əɑəɌ ɣɜɑɝɖɚɝɞəɌɫ ɎɑɜɞɑɍɜɚɛɗɌɝɞɔɖɌ ɛɚɐ ɗɟ-

ɣɑɎɧɘ ɖɚəɞɜɚɗɑɘ, Ɍ  7 ɍɚɗɨəɧɘ ð ɐɑɖɚɘɛɜɑɝ-

ɝɔɎəɚ-ɝɞɌɍɔɗɔɓɔɜɟɪɥɔɑ ɚɛɑɜɌɢɔɔ əɌ ɜɌɓəɧɡ 

ɌəɌɞɚɘɔɣɑɝɖɔɡ  ɟɜɚɎəɫɡ.  Ȯɞɚɜɟɪ ɏɜɟɛɛɟ ɝɚ-

ɝɞɌɎɔɗɔ 47 ɛɌɢɔɑəɞɚɎ, ɟ ɖɚɞɚɜɧɡ ɜɑɒɔɘɧ 

ɡɔɘɔɚɞɑɜɌɛɔɔ ɍɧɗɔ ɐɚɛɚɗəɑəɧ ɜɌɓɗɔɣəɧɘɔ 

ɎɔɐɌɘɔ ɗɟɣɑɎɚɕ ɞɑɜɌɛɔɔ: 29  ɍɚɗɨəɧɘ ɛɜɚ-

ɎɚɐɔɗɌɝɨ ɐɔɝɞɌəɢɔɚəəɌɫ ȷȾ ɔ 18 ɍɚɗɨəɧɘ  

ɝɔɝɞɑɘəɌɫ ɗɟɣɑɎɌɫ ɞɑɜɌɛɔɫ ɛɜɑɛɌɜɌɞɌɘɔ ɜɌ-

ɐɔɚɌɖɞɔɎəɚɏɚ Ƚɞɜɚəɢɔɫ ɔ ȼɑəɔɫ. Ⱦɜɑɞɨɪ 

ɏɜɟɛɛɟ ɝɚɝɞɌɎɔɗɔ  27 ɛɌɢɔɑəɞɚɎ ɍɑɓ ɎɧɜɌ-

ɒɑəəɚɏɚ ɍɚɗɑɎɚɏɚ ɝɔəɐɜɚɘɌ ɔ ɟɏɜɚɓ ɛɌɞɚɗɚ-

ɏɔɣɑɝɖɔɡ ɛɑɜɑɗɚɘɚɎ, ɛɚɗɟɣɌɎɤɔɑ ɞɚɗɨɖɚ ɗɑ-

ɖɌɜɝɞɎɑəəɟɪ ɞɑɜɌɛɔɪ ð ɡɔɘɔɚ- ɔ/ɔɗɔ ɏɚɜ-

ɘɚəɚɞɑɜɌɛɔɪ.  

ȶɜɚɘɑ ɞɚɏɚ, Ɏɝɑ ɛɌɢɔɑəɞɧ ɝ ɘɑɞɌɝɞɌ-

ɞɔɣɑɝɖɔɘ ɛɚɜɌɒɑəɔɑɘ ɖɚɝɞɑɕ ɛɚɗɟɣɌɗɔ ɐɗɔ-

ɞɑɗɨəɟɪ ɝɚɛɟɞɝɞɎɟɪɥɟɪ ɞɑɜɌɛɔɪ ɍɔɝɠɚɝɠɚ-

əɌɞɌɘɔ. 

Ȯ ɖɌɣɑɝɞɎɑ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɡ ɘɑɞɚɐɚɎ 

ɔɝɛɚɗɨɓɚɎɌɗɔɝɨ ɜɑəɞɏɑəɚɏɜɌɠɔɫ, ɘɌɏəɔɞəɚ-

ɜɑɓɚəɌəɝəɌɫ ɞɚɘɚɏɜɌɠɔɫ (ȸȼȾ) əɌ ɌɛɛɌɜɌɞɌɡ 

ɜɌɓɗɔɣəɧɡ ɓɌɜɟɍɑɒəɧɡ ɛɜɚɔɓɎɚɐɔɞɑɗɑɕ  ɔ ɝ  

əɌɛɜɫɒɑəəɚɝɞɨɪ ɘɌɏəɔɞəɚɏɚ ɛɚɗɫ 1,5 Ⱦ, Ɏɧ-

ɛɚɗəɑəɔɑɘ ɐɔɠɠɟɓɔɚəəɚ-ɎɓɎɑɤɑəəɧɡ ɔɓɚɍ-

ɜɌɒɑəɔɕ (ȰȮȴ) ɔ ɐɔəɌɘɔɣɑɝɖɔɘ ɖɚəɞɜɌɝɞ-

əɧɘ ɟɝɔɗɑəɔɑɘ (Ȱȶȿ), ɘɟɗɨɞɔɝɛɔɜɌɗɨəɌɫ 

ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ (ȸȽȶȾ) əɌ 64-  ɔ 

128 -ɝɛɔɜɌɗɨəɧɡ ɞɚɘɚɏɜɌɠɌɡ. ȾɌɖɒɑ əɌ ɛɑɜ-

Ɏɔɣəɚɘ ɩɞɌɛɑ ɚɍɝɗɑɐɚɎɌəɔɫ Ɏɝɑɘ ɛɌɢɔɑəɞɌɘ 

ɝ ɓɌɍɚɗɑɎɌəɔɑɘ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɧ, ɛɜɑɐɝɞɌ-

ɞɑɗɨəɚɕ ɒɑɗɑɓɧ ɔ ɜɌɖɌ ɗɑɏɖɚɏɚ, Ɏ ɝɚɚɞɎɑɞ-

ɝɞɎɔɔ ɝ ɔɝɛɚɗɨɓɟɑɘɧɘɔ ɖɗɔəɔɣɑɝɖɔɘɔ ɛɜɚ-

ɞɚɖɚɗɌɘɔ, ɍɧɗɌ ɎɧɛɚɗəɑəɌ ɚɝɞɑɚɝɢɔəɞɔɏɜɌ-

ɠɔɫ, Ɍ 18  ɍɚɗɨəɧɘ, ɛɚɗɟɣɌɎɤɔɘ ɝɔɝɞɑɘəɟɪ 

ɞɑɜɌɛɔɪ ɜɌɐɔɚəɟɖɗɔɐɚɘ, ɐɌəəɚɑ ɔɝɝɗɑɐɚɎɌ-

əɔɑ ɍɧɗɚ Ɏɧɛɚɗəɑəɚ ɛɚɎɞɚɜəɚ əɑɛɚɝɜɑɐ-

ɝɞɎɑəəɚ ɛɑɜɑɐ əɌɣɌɗɚɘ ɗɑɣɑəɔɫ  Ɏ ɖɌɣɑɝɞɎɑ 

ɛɜɑɐɔɖɞɚɜɌ  ɝɞɑɛɑəɔ ɩɠɠɑɖɞɔɎəɚɝɞɔ ɓɌɡɎɌɞɌ 

ȼɀȻ.  

ȼɑɓɟɗɨɞɌɞɧ.  

ȶɌɖ ɛɚɖɌɓɌɗ ɌəɌɗɔɓ, ɔɝɛɚɗɨɓɚɎɌəɔɑ 

ɝɞɌəɐɌɜɞəɚɏɚ ɜɑəɞɏɑəɚɏɜɌɠɔɣɑɝɖɚɏɚ ɔɝɝɗɑ-

ɐɚɎɌəɔɫ ɖɚɝɞəɧɡ ɝɞɜɟɖɞɟɜ ɐɚ ɝɔɡ ɛɚɜ ɫɎɗɫ-

ɑɞɝɫ ɌɖɞɟɌɗɨəɧɘ Ɏ ɜɫɐɑ ɝɗɟɣɌɑɎ. ȻɜɚɝɞɚɞɌ 

ɘɑɞɚɐɌ ɐɑɗɌɑɞ ɑɏɚ əɑɓɌɘɑəɔɘɧɘ ɛɜɔ əɑɚɍɡɚ-

ɐɔɘɚɝɞɔ ɍɧɝɞɜɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɞɫɒɑɗɧɡ ɔɓ-

ɘɑəɑəɔɕ. ȾɌɖɔɑ ɝɔɞɟɌɢɔɔ ɘɚɏɟɞ ɎɚɓəɔɖɌɞɨ 

ɛɜɔ ɛɚɐɚɓɜɑəɔɔ əɌ ɜɌɓɎɔɞɔɑ ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ 

ɛɑɜɑɗɚɘɚɎ, ɖɚɏɐɌ ɘɚɍɔɗɨəɚɝɞɨ ɛɌɢɔɑəɞɌ ɓəɌ-

ɣɔɞɑɗɨəɚ ɚɏɜɌəɔɣɑəɌ, ɛɜɔɝɟɞɝɞɎɟɑɞ ɎɧɜɌ-

ɒɑəəɧɕ ɍɚɗɑɎɚɕ ɝɔəɐɜɚɘ, Ɍ ɐɔɌɏəɚɓ ɛɚɐ-

ɞɎɑɜɒɐɑə ɘɚɜɠɚɗɚɏɔɣɑɝɖɔ. ȶɜɚɘɑ ɞɚɏɚ, ɜɑəɞ-

ɏɑəɚɏɜɌɠɔɣɑɝɖɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɘɚɒɑɞ ɛɜɔ-

ɘɑəɫɞɨɝɫ ɐɗɫ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɏɚ ɖɚəɞɜɚɗɫ 

ɟɝɞɌəɚɎɗɑəəɧɡ ɔɘɛɗɌəɞɚɎ, ɔɝɝɗɑɐɚɎɌəɔɫ 

ɟɐɌɗɑəəɧɡ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɧɡ ɘɌɖɜɚɛɜɑɛɌ-

ɜɌɞɚɎ, ɐɗɫ ɚɢɑəɖɔ ɜɌɐɔɖɌɗɨəɚɝɞɔ ɚɛɑɜɌɢɔɔ ɔ 

əɌɏɗɫɐəɚɝɞɔ (ɜɔɝ. 1).   

ȶɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ ɛɚɓɎɚɗɫɑɞ 

ɐɚɝɞɚɎɑɜəɚ ɚɢɑəɔɞɨ ɝɞɑɛɑəɨ ɐɑɝɞɜɟɖɢɔɔ ɔ 

ɛɜɑɚɍɗɌɐɌɪɥɔɕ ɛɌɞɚɠɔɓɔɚɗɚɏɔɣɑɝɖɔɕ ɖɚɘ-

ɛɚəɑəɞ Ɏ ɝɞɜɟɖɞɟɜɑ ɘɑɞɌɝɞɌɓɌ. ȺɐəɌɖɚ ɝɞɑ-

ɛɑəɨ ɝɞɑəɚɓɌ ɛɚɓɎɚəɚɣəɚɏɚ ɖɌəɌɗɌ  ɔ  ɝɛɔ-

əɌɗɨəɚɕ ɔ/ɔɗɔ əɑɎɜɌɗɨəɚɕ ɖɚɘɛɜɑɝɝɔɔ ɢɑɗɑ-

ɝɚɚɍɜɌɓəɚ ɚɢɑəɔɎɌɞɨ ɛɚ ɐɌəəɧɘ ɘɌɏəɔɞəɚ-

ɜɑɓɚəɌəɝəɚɕ ɞɚɘɚɏɜɌɠɔɔ ɝ ɖɚəɞɜɌɝɞəɧɘ 

ɟɝɔɗɑəɔɑɘ. Ⱦɑɘ əɑ ɘɑəɑɑ, ɛɚɝɗɑ ɛɜɚɎɑɐɑəɔɫ 

ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ ɛɚ ɟɝɞɌəɚɎɖɑ ɠɔɖ-

ɝɔɜɟɪɥɑɕ ɘɑɞɌɗɗɚɖɚəɝɞɜɟɖɢɔɔ ɛɜɔ ɘɌɏəɔɞ-

əɚ-ɜɑɓɚəɌəɝəɚɕ ɞɚɘɚɏɜɌɠɔɔ ɚɞɘɑɣɌɑɞɝɫ ɛɚ-

ɫɎɗɑəɔɑ ɎɧɜɌɒɑəəɧɡ ɌɜɞɑɠɌɖɞɚɎ ɔɓɚɍɜɌɒɑ-

əɔɫ, ɝ ɖɜɌɑɎɧɘɔ ɔɝɖɌɒɑəɔɫɘɔ ɔ ɓɚəɌɘɔ Ɏɧ-

ɛɌɐɑəɔɫ ȸȼ-ɝɔɏəɌɗɌ,  ɑɝɗɔ əɑ ɔɝɛɚɗɨɓɟɪɞɝɫ 

ɝɚɎɜɑɘɑəəɧɑ ɛɜɚɏɜɌɘɘəɧɑ ɛɜɚɞɚɖɚɗɧ ɛɚ-

ɐɌɎɗɑəɔɫ ɛɚɐɚɍəɧɡ   ɔɝɖɌɒɑəɔɕ.   ȹɌɗɔɣɔɑ 

ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɏɚ ɚɞɑɖɌ ɖɚɝɞəɚɏɚ ɘɚɓɏɌ ɔ 

ɛɌɜɌɎɑɜɞɑɍɜɌɗɨəɧɡ ɝɞɜɟɖɞɟɜ Ɏ ɜɌəəɔɕ ɛɑɜɔ-

ɚɐ ɞɌɖ ɒɑ ɓɌɞɜɟɐəɫɑɞ ɚɢɑəɖɟ ɖɌɜɞɔəɧ, ɐɑɗɌɫ 

ɩɞɚɞ ɘɑɞɚɐ əɔɓɖɚɔəɠɚɜɘɌɞɔɎəɧɘ. ȴɝɛɚɗɨɓɚ-

ɎɌəɔɑ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ ɛɚɓɎɚɗɫɑɞ 

ɐɚɝɞɚɎɑɜəɚ ɎɔɓɟɌɗɔɓɔɜɚɎɌɞɨ ɞɜɌɑɖɞɚɜɔɪ 

ɟɝɞɌəɚɎɗɑəəɧɡ ɞɜɌəɝɛɑɐɔɖɟɗɫɜəɧɡ ɎɔəɞɚɎ, 

ɝɚɡɜɌəəɚɝɞɨ ɔ ɞɚɗɥɔəɟ ɛɜɔɗɑɏɌɪɥɔɡ ɖɚɜɞɔ-

ɖɌɗɨəɧɡ ɛɗɌɝɞɔə. ȬəɌɗɚɏɔɣəɌɫ ɖɌɜɞɔəɌ 

əɌɍɗɪɐɌɑɞɝɫ ɛɜɔ Ɏɧɛɚɗəɑəɔɔ ɣɜɑɝɖɚɝɞəɚɕ 

ɎɑɜɞɑɍɜɚɛɗɌɝɞɔɖɔ ɐɗɫ ɝɞɌɍɔɗɔɓɌɢɔɔ ɔɗɔ ɛɜɔ 

ɟɏɜɚɓɑ ɛɌɞɚɗɚɏɔɣɑɝɖɚɏɚ ɛɑɜɑɗɚɘɌ. ȰɌəəɧɕ 

ɝɟɍɝɞɜɌɞ əɑ ɝɚɐɑɜɒɔɞ ɛɜɚɞɚəɚɎ ɎɚɐɚɜɚɐɌ, Ɏ 

ɝɎɫɓɔ ɝ ɣɑɘ ɚɞɚɍɜɌɒɌɑɞɝɫ əɌ ȸȼ-

ɞɚɘɚɏɜɌɘɘɌɡ    ɖɌɖ    ɏɔɛɚɔəɞɑəɝɔɎəɌɫ,   ɍɑɝ- 
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ɝɞɜɟɖɞɟɜəɌɫ ɓɚəɌ, ɝ ɔɝɖɌɒɑəɔɫɘɔ ɛɚ ɖɜɌɫɘ 

ɔɗɔ əɌɗɚɒɑəɔɑɘ ɍɚɗɑɑ ɘɚɥəɚɏɚ ɝɔɏəɌɗɌ ɛɜɔ-

ɗɑɒɌɥɔɡ ɝɞɜɟɖɞɟɜ.  ȴɝɛɚɗɨɓɚɎɌəɔɑ ɖɚɘɛɨɪ-

ɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ ɛɚɓɎɚɗɫɑɞ ɚɢɑəɔɞɨ ɝɞɑ-

ɛɑəɨ ɓɌɛɚɗəɑəɔɫ ɛɚɗɚɝɞɔ ɐɑɝɞɜɟɖɢɔɔ ɖɚɝɞ-

əɧɘ ɢɑɘɑəɞɚɘ Ɏ Ɏɔɐɟ ɑɏɚ ɡɚɜɚɤɑɕ ɜɑəɞɏɑəɚ-

ɖɚəɞɜɌɝɞəɚɝɞɔ, Ɍ ɞɌɖɒɑ ɎɔɓɟɌɗɔɓɔɜɚɎɌɞɨ Ɏɝɑ 

ɠɜɌɏɘɑəɞɧ. ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɘɚɒəɚ ɖɚəɝɞɌ-

ɞɔɜɚɎɌɞɨ, ɣɞɚ ɛɜɔ Ɏɧɛɚɗəɑəɔɔ ɗɪɍɧɡ ɡɔɜɟɜ-

ɏɔɣɑɝɖɔɡ ɎɘɑɤɌɞɑɗɨɝɞɎ əɌ ɝɖɑɗɑɞɑ ɖɚɘɛɨɪ-

ɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ ɫɎɗɫɑɞɝɫ ɘɑɞɚɐɚɘ ɎɧɍɚɜɌ 

ɐɗɫ ɚɢɑəɖɔ  əɑɛɚɝɜɑɐɝɞɎɑəəɧɡ ɔ ɚɞɐɌɗɑəəɧɡ 

ɜɑɓɟɗɨɞɌɞɚɎ ɗɑɣɑəɔɫ (ɜɔɝ. 2). 

ȻɜɚɎɑɐɑəɔɑ ɐɔɝɞɌəɢɔɚəəɚɕ ɗɟɣɑɎɚɕ 

ɞɑɜɌɛɔɔ ɝ ɛɌɗɗɔɌɞɔɎəɚɕ ɢɑɗɨɪ Ɏɚɓɘɚɒəɚ Ɏ 

ɜɌɓɗɔɣəɧɡ ɜɑɒɔɘɌɡ   ð ɗɑɣɑəɔɑ ɘɚɒɑɞ ɍɧɞɨ 

əɌɛɜɌɎɗɑəəɚ əɌ ɑɐɔəɔɣəɧɕ ɚɣɌɏ ɔɗɔ əɑ-

ɝɖɚɗɨɖɚ ɚɣɌɏɚɎ, əɌɡɚɐɫɥɔɡɝɫ ɜɫɐɚɘ ɔɗɔ Ɏ 

ɜɌɓɗɔɣəɧɡ ɝɑɏɘɑəɞɌɡ.   ȹɌɔɍɚɗɑɑ ɔəɠɚɜɘɌ-

ɞɔɎəɧɘ ɘɑɞɚɐɚɘ ɫɎɗɫɑɞɝɫ ɘɟɗɨɞɔɛɌɜɌɘɑɞɜɔ-

ɣɑɝɖɌɫ ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɌɫ ɞɚɘɚɏɜɌɠɔɫ, 

ɝɞɌəɐɌɜɞəɧɑ ɜɑɒɔɘɧ Ⱦ1-, Ⱦ2-Ȯȴ   ɛɚɓɎɚɗɫɪɞ  

ɚɢɑəɔɎɌɞɨ ɜɌɓɘɑɜɧ ɔ ɗɚɖɌɗɔɓɌɢɔɪ ɛɚɜɌɒɑ-

əɔɫ, Ɍ Ɏɧɣɔɝɗɑəɔɑ ɔɓɘɑɜɫɑɘɚɏɚ ɖɚɩɠɠɔɢɔ-

ɑəɞɌ ɐɔɠɠɟɓɔɔ əɌ ȴȶȰ-ɖɌɜɞɌɡ  ɔ ɐɔəɌɘɔɣɑ-

ɝɖɚɑ ɖɚəɞɜɌɝɞəɚɑ ɟɝɔɗɑəɔɑ ɝɟɘɘɌɜəɚ ɐɌɪɞ 

ɛɜɑɐɝɞɌɎɗɑəɔɑ ɚ ɘɑɞɌɍɚɗɔɣɑɝɖɚɕ ɌɖɞɔɎəɚɝɞɔ 

ɛɜɚɢɑɝɝɌ. Ȼɜɔ ɩɞɚɘ Ɏɧɛɚɗəɑəɔɑ ɖɚəɞɜɌɝɞəɚ-

ɏɚ ɟɝɔɗɑəɔɫ ɝ ɛɌɜɌɘɌɏəɑɞɔɖɚɘ  ɝɟɥɑɝɞɎɑəəɚ 

ɐɚɛɚɗəɫɑɞ ɖɌɜɞɔəɟ ɓɌ ɝɣɑɞ  ɎɔɓɟɌɗɔɓɌɢɔɔ ɛɌ-

ɞɚɗɚɏɔɣɑɝɖɚɏɚ əɑɚɌəɏɔɚɏɑəɑɓɌ Ɏ ɐɔəɌɘɔɖɑ 

ɝɞɜɟɖɞɟɜəɧɡ ɔɓɘɑəɑəɔɕ ɚɛɟɡɚɗɔ.  Ȼɚɐɚɍəɧɕ 

ɛɚɐɡɚɐ ɛɚɓɎɚɗɫɑɞ ɎɧɫɎɗɫɞɨ ɔɓɘɑəɑəɔɫ Ɏ 

ɘɌɖɝɔɘɌɗɨəɚ ɜɌəəɔɑ ɝɜɚɖɔ, ɚɝɚɍɑəəɚ ɛɜɔ 

ɘɌɝɝɔɎəɧɡ, ɘəɚɏɚɟɓɗɚɎɧɡ ɖɚɘɛɚəɑəɞɌɡ, ɖɚ-

ɏɐɌ ɩɠɠɑɖɞ ɔɚəɔɓɔɜɟɪɥɑɏɚ ɎɚɓɐɑɕɝɞɎɔɫ ɘɑ-

əɫɑɞ ɘɑɞɌɍɚɗɔɓɘ ɚɛɟɡɚɗɑɎɚɏɚ ɛɜɚɢɑɝɝɌ, Ɏ 

ɘɑəɨɤɑɕ ɝɞɑɛɑəɔ Ɏɗɔɫɫ əɌ ɜɌɓɘɑɜɧ ɚɍɜɌɓɚ-

ɎɌəɔɫ əɌ əɌɣɌɗɨəɚɘ ɩɞɌɛɑ. ȾɌɖ, ɛɚɫɎɗɑəɔɑ 

ɡɌɜɌɖɞɑɜəɧɡ ɛɜɔɓəɌɖɚɎ ɛɜɔ Ȱȶȿ Ɏ Ɏɔɐɑ 

ɝəɔɒɑəɔɫ ɔɗɔ ɔɝɣɑɓəɚɎɑəɔɫ ɌɜɞɑɜɔɌɗɨəɚɏɚ 

ɛɔɖɌ, ɝəɔɒɑəɔɫ ɝɖɚɜɚɝɞɔ ɎɧɎɑɐɑəɔɫ, ɛɚɫɎ-

ɗɑəɔɫ ɩɠɠɑɖɞɌ çɓɌɐɑɜɒɖɔ ɖɚəɞɜɌɝɞɔɜɚɎɌ-

əɔɫè,   ɚɍɟɝɗɚɎɗɑəəɚɏɚ ɝɖɗɑɜɚɓɔɜɚɎɌəɔɑɘ ɝɚ-

ɝɟɐɔɝɞɚɏɚ ɜɟɝɗɌ, ɚɍɦɑɖɞɔɎəɚ ɝɎɔɐɑɞɑɗɨɝɞɎɟ-

ɪɞ ɚ ɛɚɗɚɒɔɞɑɗɨəɚɘ ɩɠɠɑɖɞɑ ɗɟɣɑɎɚɕ ɞɑɜɌ-

ɛɔɔ. Ȼɜɔ əɌɗɔɣɔɔ ɍɚɗɨɤɔɡ ɘɫɏɖɚɞɖɌəɧɡ 

ɖɚɘɛɚəɑəɞɚɎ ɞɌɖ ɒɑ ɛɚɖɌɓɌɞɑɗɨəɚ ɔɓɘɑəɑəɔɑ 

ȴȶȰ Ɏ ɝɞɚɜɚəɟ ɟɎɑɗɔɣɑəɔɫ, ɓɌ ɝɣɑɞ ɝəɔɒɑəɔɫ 

ɖɗɑɞɚɣəɚɕ ɛɗɚɞəɚɝɞɔ ɔ ɟɎɑɗɔɣɑəɔɫ ɝɖɚɜɚɝɞɔ 

ɐɔɠɠɟɓɔɔ Ɏ ɘɑɒɖɗɑɞɚɣəɚɘ ɛɜɚɝɞɜɌəɝɞɎɑ 

(ɜɔɝ. 3). 

ȶɌɖ ɛɚɖɌɓɌɗ ɌəɌɗɔɓ,  ɎɔɓɟɌɗɨəɧɑ ɜɌɓ-

ɘɑɜɧ ɔ ɝɞɜɟɖɞɟɜɌ ɚɣɌɏɌ ɔɘɑɗɔ Ɏɔɐɔɘɧɑ ɔɓ-

ɘɑəɑəɔɫ ɟ 21 ɔɓ 29 ɛɌɢɔɑəɞɚɎ Ɏ ɐɎɟɡəɑɐɑɗɨ-

əɧɕ ɛɑɜɔɚɐ ɛɚɝɗɑ ɚɖɚəɣɌəɔɫ ɗɟɣɑɎɚɕ ɞɑɜɌ-

ɛɔɔ, ɡɚɞɫ ɛɚɣɞɔ Ɏɚ Ɏɝɑɡ ɝɗɟɣɌɫɡ (28/29), ɚɞ-

ɘɑɣɌɗɚɝɨ ɝɟɍɦɑɖɞɔɎəɚɑ ɟɘɑəɨɤɑəɔɑ ɍɚɗɑɎɚɏɚ  

 

ȼɔɝ. 1 Ɍ (Fig. 1 Ɍ) 

 

ȼɔɝ. 1 ɍ (Fig. 1 b) 

 

ȼɔɝ. 1 Ɏ (Fig. 1 ɝ) 

ȼɔɝ. 1.  Ȼɑɜɔɛɜɚɞɑɓəɧɕ ɛɑɜɑɗɚɘ ɎɝɗɑɐɝɞɎɔɑ ɘɑɞɌɝɞɌɓɌ ɜɌɖɌ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɧ ɟ ɛɌɢɔɑəɞɖɔ 

ɛɚɝɗɑ ɐɎɟɡɝɞɚɜɚəəɑɏɚ ɩəɐɚɛɜɚɞɑɓɔɜɚɎɌəɔɫ ɞɌɓɚɍɑɐɜɑəəɧɡ ɝɟɝɞɌɎɚɎ ɛɚ ɛɚɎɚɐɟ ɖɚɖɝɌɜɞɜɚɓɌ.  

Ȭ ð ȼɑəɞɏɑəɚɏɜɌɘɘɌ, ɛɜɫɘɌɫ ɛɜɚɑɖɢɔɫ; ɚɛɜɑɐɑɗɫɑɞɝɫ ɛɑɜɑɗɚɘ ɝɚ ɝɘɑɥɑəɔɑɘ ɝɜɑɐəɑɕ ɞɜɑɞɔ ɐɔɌɠɔɓɌ ɗɑɎɚɕ 

ɍɑɐɜɑəəɚɕ ɖɚɝɞɔ. ȭ ð ȼɑəɞɏɑəɚɏɜɌɘɘɌ ɟɐɌɗɑəəɚɏɚ  ɘɌɖɜɚɛɜɑɛɌɜɌɞɌ. Ȯ ð ɀɚɞɚɏɜɌɠɔɫ; ɟɐɌɗɬəəɧɕ ɘɌɖɜɚ-

ɛɜɑɛɌɜɌɞ. ȯ ð  ȼɑəɞɏɑəɚɏɜɌɘɘɌ; ɜɑɓɟɗɨɞɌɞ ɜɑɩəɐɚɛɜɚɞɑɓɔɜɚɎɌəɔɫ ɞɌɓɚɍɑɐɜɑəəɚɏɚ ɝɟɝɞɌɎɌ.  

Fig. 1.   Periprosthetic fracture of breast cancer metastasis in patients after bilateral hip replacement 

for cox arthrosis.  

A ð On a radiograph in direct projection, a fracture is determined with a shift in the middle third of the diaphy-

sis of the left femur. B ð The roentgenogram of the morphological preparation. C ð Photo of the morphological 

preparation. D ð The roentgenogram; the result of re -endoprosthetics of the hip joint  
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ɝɔəɐɜɚɘɌ əɌ 1-7 ɍɌɗɗɚɎ ɛɚ 10-ɍɌɗɗɨəɚɕ ɤɖɌ-

ɗɑ. ȿ 8 ɛɌɢɔɑəɞɚɎ ɍɧɗɚ ɚɞɘɑɣɑəɚ ɚɞɝɟɞɝɞɎɔɑ 

ɝɟɥɑɝɞɎɑəəɚɕ ɐɔəɌɘɔɖɔ ɜɌɓɘɑɜɚɎ ɔ ɝɞɜɟɖ-

ɞɟɜɧ ɚɍɜɌɓɚɎɌəɔɫ ɛɚ ɐɌəəɧɘ çɌəɌɞɚɘɔɣɑ-

ɝɖɔɡè ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɑɕ ȸȼȾ ð Ⱦ1-Ȯȴ, Ⱦ2-

Ȯȴ, Ɍ ɞɌɖɒɑ ɛɚ ɐɌəəɧɘ ȸȽȶȾ,  ɚɐəɌɖɚ ɚɛɜɑ-

ɐɑɗɫɗɚɝɨ ɔɓɘɑəɑəɔɑ ɛɚɖɌɓɌɞɑɗɑɕ ɘɑɞɌɍɚɗɔɣɑ-

ɝɖɚɕ ɌɖɞɔɎəɚɝɞɔ ɚɛɟɡɚɗɔ ɛɚ ɐɌəəɧɘ Ȱȶȿ ɔ 

ȰȮȴ, ɣɞɚ ɐɑɗɌɑɞ ɩɞɚɞ ɘɑɞɚɐ əɌɔɍɚɗɑɑ ɩɠɠɑɖ-

ɞɔɎəɧɘ Ɏ ɛɚɐɚɍəɧɡ ɖɗɔəɔɣɑɝɖɔɡ ɝɔɞɟɌɢɔɫɡ 

(ɜɔɝ. 4). 

Ƚɔɝɞɑɘəɟɪ ɗɟɣɑɎɟɪ ɞɑɜɌɛɔɪ ɛɜɚɎɑɗɔ 

18 ɛɌɢɔɑəɞɌɘ ɝ ɘəɚɒɑɝɞɎɑəəɧɘ ɚɣɌɏɚɎɧɘ 

ɛɚɜɌɒɑəɔɑɘ ɝɖɑɗɑɞɌ. ȿ 16 ɍɚɗɨəɧɡ ɚɞɘɑɣɌɗɝɫ 

ɛɚɗɚɒɔɞɑɗɨəɧɕ ɝɟɍɦɑɖɞɔɎəɧɕ ɩɠɠɑɖɞ Ɏ Ɏɔ-

ɐɑ ɟɘɑəɨɤɑəɔɫ ɍɚɗɑɎɚɏɚ ɝɔəɐɜɚɘɌ, ɛɜɔ ɩɞɚɘ 

Ɏ 8 ɔɓ 18 əɌɍɗɪɐɑəɔɕ ɛɑɜɔɚɐ ɜɑɘɔɝɝɔɔ ɍɧɗ 

ɖɚɜɚɞɖɔɘ ɔ əɌɡɚɐɔɗɝɫ Ɏ ɛɜɑɐɑɗɌɡ 1-2 ɘɑɝɫ-

ɢɑɎ. ȸɑɞɚɐɚɘ ɖɚəɞɜɚɗɫ ɎɧɝɞɟɛɌɗɌ ɖɚɘɛɨɪ-

ɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ, ɣɞɚ ɍɧɗɚ ɚɍɟɝɗɚɎɗɑəɚ 

Ɏɚɓɘɚɒəɚɝɞɨɪ ɍɧɝɞɜɚɏɚ ɝɖɌəɔɜɚɎɌəɔɫ 

ɍɚɗɨɤɚɏɚ ɚɍɦɑɘɌ, əɑɚɍɡɚɐɔɘɚɏɚ ɛɜɔ ɘəɚɒɑ-

ɝɞɎɑəəɚɘ ɛɚɜɌɒɑəɔɔ. Ȯ Ɏɔɐɟ ɘɑɡɌəɔɓɘɌ ɞɑ-

ɜɌɛɑɎɞɔɣɑɝɖɚɏɚ ɎɚɓɐɑɕɝɞɎɔɫ  ɎəɟɞɜɔɎɑəəɚ 

ɎɎɚɐɔɘɚɏɚ ɜɌɐɔɚɠɌɜɘɛɜɑɛɌɜɌɞɌ, ɔɘɑɪɥɑɏɚ 

ɞɜɚɛəɚɝɞɨ ɖ ɖɚɝɞəɚɕ ɞɖɌəɔ, ɛɜɔ ɖɚɘɛɨɪɞɑɜ-

əɚɕ ɞɚɘɚɏɜɌɠɔɔ ɚɞɘɑɣɑə ɡɌɜɌɖɞɑɜəɧɕ ɛɜɔ-

ɓəɌɖ ɚɍɦɑɖɞɔɎəɚɏɚ ɛɚɗɚɒɔɞɑɗɨəɚɏɚ ɩɠɠɑɖɞɌ 

ð  ɟɝɗɚɎəɚ-ɝɔəɡɜɚəəɚɑ ɜɌɓɎɔɞɔɑ ɚɝɞɑɚɝɖɗɑɜɚ-

ɓɌ Ɏɚ Ɏɝɑɡ ɚɣɌɏɌɡ ɘɑɞɌɝɞɌɞɔɣɑɝɖɚɏɚ ɛɚɜɌɒɑ-

əɔɫ, ɝ ɝɚɛɚɝɞɌɎɔɘɧɘ ɟɜɚɎəɑɘ ɟɎɑɗɔɣɑəɔɫ 

ɓəɌɣɑəɔɕ HU, ɝ ɛɚɛɜɌɎɖɚɕ əɌ ɔɓəɌɣɌɗɨəɧɑ 

ɜɌɓɘɑɜɧ ɚɣɌɏɌ. ȴɝɛɚɗɨɓɚɎɌəɔɑ ɘɌɏəɔɞəɚ-

ɜɑɓɚəɌəɝəɚɕ ɞɚɘɚɏɜɌɠɔɔ Ɏ ɩɞɔɡ ɝɔɞɟɌɢɔɫɡ 

əɑ ɢɑɗɑɝɚɚɍɜɌɓəɚ ɎɎɔɐɟ ɐɗɔɞɑɗɨəɚɝɞɔ ɛɜɚɢɑ-

ɐɟɜɧ ɔɝɝɗɑɐɚɎɌəɔɫ, ɣɞɚ ɓɌɞɜɟɐəɑəɚ ɟ ɛɌɢɔ-

ɑəɞɚɎ ɝ ɍɚɗɑɎɧɘ ɝɔəɐɜɚɘɚɘ.  ȶɜɚɘɑ ɞɚɏɚ, 

əɌɗɔɣɔɑ ɜɑɌɖɞɔɎəɚɏɚ ɞɚɞɌɗɨəɚɏɚ ɚɞɑɖɌ  

ɖɚɝɞəɚɏɚ ɘɚɓɏɌ əɔɎɑɗɔɜɟɑɞ ɓɚəɧ ɘɑɞɌɝɞɌɞɔ-

ɣɑɝɖɚɕ ɔəɠɔɗɨɞɜɌɢɔɔ (ɜɔɝ. 5). 

ȻɜɚɎɑɐɑəɔɑ ɗɑɖɌɜɝɞɎɑəəɚɕ ɞɑɜɌɛɔɔ 

ɖɌɖ ɘɚəɚɘɑɞɚɐɌ ɛɚɐɜɌɓɟɘɑɎɌɑɞ ɚɞɝɟɞɝɞɎɔɑ 

ɚɝɞɜɚɏɚ ɍɚɗɑɎɚɏɚ ɝɔəɐɜɚɘɌ, ɞɜɑɍɟɪɥɑɏɚ ɚɛɑ-

ɜɌɞɔɎəɚɏɚ ɛɚɝɚɍɔɫ ɔɗɔ  ɐɚɛɚɗəɔɞɑɗɨəɚɏɚ 

ɛɜɚɎɑɐɑəɔɫ ɗɟɣɑɎɚɕ ɞɑɜɌɛɔɔ. ȿ ɞɌɖɔɡ ɛɌɢɔ-

ɑəɞɚɎ ɔɘɑɑɞɝɫ, ɖɌɖ ɛɜɌɎɔɗɚ, ɘɑɗɖɚɚɣɌɏɚɎɚɑ 

ɔɗɔ ɐɔɠɠɟɓəɚɑ ɛɚɜɌɒɑəɔɑ ɝɖɑɗɑɞɌ, ɍɑɓ ɟɏɜɚ-

ɓɧ  ɜɌɓɎɔɞɔɫ  ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ  ɛɑɜɑɗɚɘɚɎ  əɌ  

 

ȼɔɝ. 2 Ɍ (Fig. 2 Ɍ) 

 

ȼɔɝ. 2 ɍ (Fig. 2 b) 

ȼɔɝ. 2.  ȸȽȶȾ, ɝɌɏɔɞɞɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ.  

Ȭ ð ȸəɚɒɑɝɞɎɑəəɚɑ ɘɑɞɌɝɞɌɞɔɣɑɝɖɚɑ ɛɚɜɌɒɑəɔɑ ɛɚɓɎɚəɚɣəɔɖɌ. Ⱥɛɜɑɐɑɗɫɪɞɝɫ ɛɚɗɚɝɞɔ ɐɑɝɞɜɟɖɢɔɔ Ɏ ɞɑ-

ɗɌɡ ɛɚɓɎɚəɖɚɎ ɏɜɟɐəɚɏɚ ɔ ɛɚɫɝəɔɣəɚɏɚ  ɚɞɐɑɗɚɎ ɝ ɟɏɜɚɓɚɕ ɛɌɞɚɗɚɏɔɣɑɝɖɚɏɚ ɛɑɜɑɗɚɘɌ L1. ȭ ð Ƚɚɝɞɚɫəɔɑ 

ɛɚɝɗɑ ɛɜɚɎɑɐɑəɔɫ ɎɑɜɞɑɍɜɚɛɗɌɝɞɔɖɔ. ȳɌɛɚɗəɑəɔɑ çɖɚɝɞəɧɘ ɢɑɘɑəɞɚɘè  ɗɔɞɔɣɑɝɖɚɏɚ ɚɣɌɏɌ Ɏ ɛɑɜɑɐəɔɡ ɚɞ-

ɐɑɗɌɡ L1, ɝɞɑɛɑəɨ ɓɌɛɚɗəɑəɔɫ ɍɚɗɑɑ 90%. Ȼɚ ɓɌɐəɑɕ ɛɚɎɑɜɡəɚɝɞɔ L2 ɚɛɜɑɐɑɗɫɑɞɝɫ ɐɚɛɚɗəɔɞɑɗɨəɧɕ ɝɟɍ-

ɝɞɜɌɞ. 

Fig. 2. MSCT, sagittal  view . 

A ð Multiple metastatic lesions of the spine. Destructio n cavities in the vertebral bodies of the thoracic and 

lumbar regions with the threat of a pathological L1 fracture are determined. B ð Condition after vertebroplasty. 

Filling with "bone cement" of the lytic focus in the anterior L1, the degree of filling of more than 90%. An addi-

tional substrate is determined on the back surface of L2.  
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ȼɔɝ. 3 Ɍ (Fig. 3 Ɍ) 

 

ȼɔɝ. 3 ɍ (Fig. 3 b) 

ȼɔɝ. 3. ȸɑɞɌɝɞɌɓ  ɜɌɖɌ ɛɜɫɘɚɕ ɖɔɤɖɔ Ɏ ɖɜɑɝɞɑɢ.  

Ȭ ð ȸȼȾ ɞɌɓɌ; ɚɛɜɑɐɑɗɫɑɞɝɫ ɍɚɗɨɤɚɕ ɝɚɗɔɐəɧɕ ɖɚɘɛɚəɑəɞ ɝ ɐɑɝɞɜɟɖɢɔɑɕ ɖɚɝɞɑɕ ɞɌɓɌ. ȭ ð ȯɜɌɠɔɖ; ɜɌəəɑɑ 

ɔəɞɑəɝɔɎəɚɑ ɌɜɞɑɜɔɌɗɨəɚɑ əɌɖɚɛɗɑəɔɑ ɛɜɔ Ȱȶȿ. Ȯ ð  Ƚəɔɒɑəɔɑ ɖɚɩɠɠɔɢɔɑəɞɌ ɐɔɠɠɟɓɔɔ ɐɚ ɓəɌɣɑəɔɕ 

1,1 ɡ 10-3.  

Fig. 3. Metastasis of colorectal cancer to the sacrum  

A ð MRI, pelvis; a large solid component with    destruction pelvic bones is determined.  B ð Graph; early inten-

sive arterial accumulation during DCE.  C ð Decrease in the diffusion coefficient to values of 1.1 x 10 -3.  

 

ȼɔɝ. 4 Ɍ (Fig. 4 Ɍ) 

 

ȼɔɝ. 4 ɍ (Fig. 4 b) 

ȼɔɝ. 4. ȸɑɞɌɝɞɌɓ  ɜɌɖɌ ɛɜɫɘɚɕ ɖɔɤɖɔ, ɞɌ ɒɑ ɛɌɢɔɑəɞɖɌ ɣɑɜɑɓ 3 əɑɐɑɗɔ ɚɖɚəɣɌəɔɫ ȰȷȾ.  

Ȭ ð ȸȼȾ, ɜɌɓɘɑɜɧ ɝɚɗɔɐəɚɏɚ ɖɚɘɛɚəɑəɞɌ ɚɝɞɌɪɞɝɫ ɍɑɓ ɐɔəɌɘɔɖɔ. ȭ ð ȯɜɌɠɔɖ; ɚɞɘɑɣɌɑɞɝɫ ɔɓɘɑəɑəɔɑ ɡɌ-

ɜɌɖɞɑɜɌ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ ɝ ɔɝɣɑɓəɚɎɑəɔɑɘ ɌɜɞɑɜɔɌɗɨəɚɏɚ ɛɔɖɌ ɔ ɓɌɐɑɜɒɖɚɕ ɛɚɝɞɟɛɗɑəɔɫ ɖɚəɞɜɌɝɞɌ Ɏ 

ɚɣɌɏ. Ȯ ð  ȻɚɎɧɤɑəɔɑ ɖɚɩɠɠɔɢɔɑəɞɌ ɐɔɠɠɟɓɔɔ ɐɚ ɓəɌɣɑəɔɕ  1,9 ɡ 10-3 ɓɌ ɝɣɑɞ ɝəɔɒɑəɔɫ ɖɗɑɞɚɣəɚɕ ɘɌɝ-

ɝɧ Ɏ ɝɞɜɟɖɞɟɜɑ ɘɑɞɌɝɞɌɓɌ 

Fig. 4. Metastasis of colorectal cancer, the same patient after 3 weeks of the end of the distance ra-

diation therap y.    

A ð MRI, the dimensions of the solid component remain unchanged.  B ð Graph; there is a change in the nature 

of contrast with the disappearance of the arterial peak and a delay in the delivery of contrast to the focus.  C ð 

increase in the diffusion c oefficient to 1.9 x 10 -3  due to a decrease in cellular masses in the structure of me-

tastasis.  
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ɘɚɘɑəɞ ɔɝɝɗɑɐɚɎɌəɔɫ. ɉɞɟ ɏɜɟɛɛɟ ɝɚɝɞɌɎɔɗɔ 

27 ɍɚɗɨəɧɡ ɝɚ ɝɜɚɖɚɘ əɌɍɗɪɐɑəɔɫ ɍɚɗɑɑ ɚɐ-

əɚɏɚ ɏɚɐɌ. ȸɑɞɚɐɌɘɔ ɚɢɑəɖɔ ɐɔəɌɘɔɖɔ ɖɚɝɞ-

əɧɡ ɘɑɞɌɝɞɌɓɚɎ ɓɐɑɝɨ ɘɚɏɟɞ ɎɧɝɞɟɛɌɞɨ ɚɍɌ 

ɘɑɞɚɐɌ, ɛɜɔɣɑɘ, Ɏɧɍɚɜ ɓɌɎɔɝɔɞ ɚɞ ɡɌɜɌɖɞɑɜɌ 

ɛɚɜɌɒɑəɔɫ. ȾɌɖ, ɛɜɔ ɐɔɠɠɟɓəɚɕ ɘɑɒɞɜɌɍɑ-

ɖɟɗɫɜəɚɕ ɔəɠɔɗɨɞɜɌɢɔɔ ɖɚɝɞəɚɏɚ ɘɚɓɏɌ, ɍɑɓ 

ɜɌɓɎɔɞɔɫ ɎɧɜɌɒɑəəɧɡ ɛɚɗɚɝɞɑɕ ɚɝɞɑɚɗɔɓɔɝɌ, 

ɣɞɚ əɌɔɍɚɗɑɑ ɣɌɝɞɚ ɎɝɞɜɑɣɌɑɞɝɫ ɛɜɔ ɜɌɖɑ ɘɚ-

ɗɚɣəɚɕ ɒɑɗɑɓɧ, ɍɚɗɑɑ ɔəɠɚɜɘɌɞɔɎəɧɘ ɘɑɞɚ-

ɐɚɘ ɎɧɝɞɟɛɌɑɞ ɘɟɗɨɞɔɛɌɜɌɘɑɞɜɔɣɑɝɖɌɫ ɘɌɏ-

əɔɞəɚ-ɜɑɓɚəɌəɝəɌɫ ɞɚɘɚɏɜɌɠɔɫ, ɛɚɓɎɚɗɫɪ 

ɥɌɫ  əɌɔɍɚɗɑɑ ɞɚɣəɚ ɚɢɑəɔɞɨ ɩɠɠɑɖɞ ɏɚɜɘɚ-

əɚ/ɡɔɘɔɚɞɑɜɌɛɔɔ.  ȻɜɑɔɘɟɥɑɝɞɎɚ  ɒɑ ɖɚɘ-

ɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ ɓɌɖɗɪɣɌɑɞɝɫ Ɏ Ɏɚɓ-

ɘɚɒəɚɝɞɔ ɛɜɚɎɚɐɔɞɨ ɍɧɝɞɜɚɑ, ɍɑɓɖɚəɞɜɌɝɞ-

əɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ, ɖɚɞɚɜɚɑ  ɛɜɔ əɌɗɔɣɔɔ 

ɘɑɗɖɚɚɣɌɏɚɎɚɏɚ ɛɚɜɌɒɑəɔɫ ɡɚɜɚɤɚ ɚɛɜɑɐɑ-

ɗɫɑɞ ɛɚɗɚɒɔɞɑɗɨəɧɕ ɩɠɠɑɖɞ ɗɑɣɑəɔɫ Ɏ Ɏɔɐɑ 

ɛɚɝɞɑɛɑəəɚɏɚ əɌɜɌɝɞɌəɔɫ ɚɝɞɑɚɝɖɗɑɜɚɓɌ Ɏ 

ɚɣɌɏɌɡ ɐɑɝɞɜɟɖɢɔɔ ɚɞ ɛɑɜɔɠɑɜɔɔ ɖ ɢɑəɞɜɟ 

ɔɗɔ Ɏ ɚɍɜɌɞəɚɕ ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɔ. Ȼɜɔ ɔɝ-

ɝɗɑɐɚɎɌəɔɔ ɛɌɢɔɑəɞɚɎ ɝ ɚɝɞɑɚɍɗɌɝɞɔɣɑɝɖɔɘɔ 

ɘɑɞɌɝɞɌɓɌɘɔ, ɖɌɖ ɛɜɌɎɔɗɚ, ɎɝɞɜɑɣɌɪɥɔɡɝɫ 

ɛɜɔ ɜɌɖɑ ɛɜɑɐɝɞɌɞɑɗɨəɚɕ ɒɑɗɑɓɧ, ȶȾ ɛɚɓɎɚ-

ɗɫɑɞ ɚɢɑəɔɎɌɞɨ ɝɞɑɛɑəɨ əɌɜɌɝɞɌəɔɫ ɜɑɌɖɞɔɎ-

əɚɏɚ ɚɝɞɑɚɝɖɗɑɜɚɓɌ, ɚɐəɌɖɚ ɐɔɠɠɑɜɑəɢɔɜɚ-

ɎɌɞɨ ɐɌəəɧɕ ɛɜɚɢɑɝɝ ɚɞ ɜɌɓɎɔɞɔɫ ɛɌɞɚɗɚɏɔ-

ɣɑɝɖɚɏɚ ɚɝɞɑɚɍɗɌɝɞɚɓɌ, ɛɜɔ ɚɞɝɟɞɝɞɎɔɔ ɛɚɫɎ-

ɗɑəɔɫ ɐɚɛɚɗəɔɞɑɗɨəɧɡ ɚɣɌɏɚɎ, ɞɌɖ ɒɑ ɖɌɖ ɔ 

ɛɚ ɐɌəəɧɘ ɚɝɞɑɚɝɢɔəɞɔɏɜɌɠɔɔ, ɎɑɝɨɘɌ ɓɌ-

ɞɜɟɐəɔɞɑɗɨəɚ. Ȯ ɛɚɐɚɍəɧɡ ɝɗɟɣɌɫɡ ɜɑɓɟɗɨɞɌ-

ɞɧ  ɘɟɗɨɞɔɛɌɜɌɘɑɞɜɔɣɑɝɖɚɕ ȸȼȾ  ɘɚɏɟɞ  ɝɟ-

ɥɑɝɞɎɑəəɚ ɐɚɛɚɗəɔɞɨ ɛɚəɔɘɌəɔɑ  ɖɌɜɞɔəɧ, 

ɞ.ɖ. ɛɑɜɑɣɔɝɗɑəəɧɑ ɛɜɚɢɑɝɝɧ ɔɘɑɪɞ ɜɌɓɗɔɣ-

əɟɪ ɝɞɑɛɑəɨ ɌɖɞɔɎəɚɝɞɔ.    

Ⱥɍɝɟɒɐɑəɔɑ.  

ȹɌ ɐɌəəɧɕ ɘɚɘɑəɞ, Ɏ ɗɔɞɑɜɌɞɟɜɑ ɚɛɔ-

ɝɌəɚ ɐɚɝɞɌɞɚɣəɚ ɍɚɗɨɤɚɑ ɖɚɗɔɣɑɝɞɎɚ ɜɌɓɗɔɣ-

əɧɡ ɛɚɐɡɚɐɚɎ ɔ ɜɑɖɚɘɑəɐɌɢɔɕ ɛɚ ɔɝɛɚɗɨɓɚ-

ɎɌəɔɪ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɡ ɘɑɞɚɐɚɎ Ɏ ɚɢɑəɖɑ 

ɜɑɓɟɗɨɞɌɞɚɎ ɗɑɣɑəɔɫ ɘɑɞɌɝɞɌɓɚɎ Ɏ ɖɚɝɞɔ, Ɍ ɝ 

 

ȼɔɝ. 5 Ɍ (Fig. 5 Ɍ) 

 

ȼɔɝ. 5 ɍ (Fig. 5 b) 

ȼɔɝ. 5.  ȸɑɞɌɝɞɌɞɔɣɑɝɖɚɑ ɛɚɜɌɒɑəɔɑ ɛɚɓɎɚəɚɣəɔɖɌ ɛɜɔ ɜɌɖɑ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɧ, ɝɚɝɞɚɫəɔɑ ɛɚ-

ɝɗɑ ɝɔɝɞɑɘəɚɕ ɗɟɣɑɎɚɕ ɞɑɜɌɛɔɔ Ƚɞɜɚɢɔɕ-99.  

Ȭ ð ȶȾ ɛɚɓɎɚəɚɣəɔɖɌ; ɚɞɘɑɣɌɑɞɝɫ ɛɚɗɚɒɔɞɑɗɨəɧɕ ɩɠɠɑɖɞ Ɏ Ɏɔɐɑ ɝɔəɡɜɚəəɚɏɚ ɜɌɓɎɔɞɔɫ ɚɝɞɑɚɝɖɗɑɜɚɓɌ Ɏɚ 

Ɏɝɑɡ ɚɣɌɏɌɡ ɛɚɜɌɒɑəɔɫ ɝ ɟɣɌɝɞɖɌɘɔ ɛɗɚɞəɚɝɞɔ Ɏ ɛɜɑɐɑɗɌɡ 710-720 HU. ȭ ð ȸȼȾ ɛɚɓɎɚəɚɣəɔɖɌ; əɑɔəɠɚɜ-

ɘɌɞɔɎəɚɝɞɨ STIR-ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɔ ɚɍɟɝɗɚɎɗɑəɌ ɞɚɞɌɗɨəɧɘ ɜɑɌɖɞɔɎəɧɘ ɚɞɑɖɚɘ ɖɚɝɞəɚɏɚ ɘɚɓɏɌ, ɝɖɜɧ-

ɎɌɪɥɔɘ ɝɞɑɛɑəɨ ɘɑɞɌɝɞɌɞɔɣɑɝɖɚɕ ɔəɠɔɗɨɞɜɌɢɔɔ.  

Fig. 5. Metastatic spinal injury in breast cancer, condition after systemic radiation therapy of Struzov -

99.  

A ð CT, vertebrae; a positive effect is noted in the form of the synchronous development of osteosclerosis in all 

lesions with density are as in the range of 710 -720 HU. B ð MRI, vertebrae; the uninformative nature of the 

STIR sequence in MRI is due to total reactive bone marrow edema that obscures the degree of metastatic infil-

tration.  
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ɟɣɑɞɚɘ ɛɚɫɎɗɑəɔɑ əɚɎɧɡ ɘɑɞɚɐɚɎ ɗɑɣɑəɔɫ 

ɘɑəɫɪɞɝɫ ɔ Ɍɗɏɚɜɔɞɘɧ ɚɍɝɗɑɐɚɎɌəɔɫ [10, 11, 

12]. ȻɜɚɌəɌɗɔɓɔɜɚɎɌɎ ɚɝəɚɎəɧɑ ɟɞɎɑɜɒɐɑ-

əɔɫ, ɘɧ ɝɣɔɞɌɑɘ, ɣɞɚ əɌɔɍɚɗɑɑ ɢɑɗɑɝɚɚɍɜɌɓɑə 

ɝɔɝɞɑɘəɧɕ ɛɚɐɡɚɐ, ɖɚɞɚɜɧɕ ɘɚɒəɚ ɜɌɓɐɑ-

ɗɔɞɨ əɌ ɞɜɔ ɚɝəɚɎəɧɡ ɟɜɚɎəɫ, ɓɌɎɔɝɫɥɔɡ ɚɞ 

ɛɚɝɞɌɎɗɑəəɧɡ ɖɗɔəɔɣɑɝɖɔɡ ɓɌɐɌɣ. ȾɌɖ, ɛɑɜ-

Ɏɧɕ ð ɜɟɞɔəəɧɕ ɟɜɚɎɑəɨ, ɖɚɏɐɌ  ɟ ɍɚɗɨəɧɡ ɝ 

ɞɫɒɑɗɧɘ ɝɚɘɌɞɔɣɑɝɖɔɘ ɝɚɝɞɚɫəɔɑɘ  (3-5 ɍɌɗ-

ɗɚɎ ɛɚ ɤɖɌɗɑ ECOG) ɛɜɔɚɜɔɞɑɞɚɘ ɐɔɌɏəɚ-

ɝɞɔɣɑɝɖɚɏɚ ɚɍɝɗɑɐɚɎɌəɔɫ ɫɎɗɫɑɞɝɫ ɚɢɑəɖɌ 

ɝɚɝɞɚɫəɔɫ ɛɑɜɎɔɣəɚɕ ɚɛɟɡɚɗɔ, ɔ Ɏ ɖɌɣɑɝɞɎɑ 

ɘɑɞɚɐɌ ɎɧɍɚɜɌ ɎɧɝɞɟɛɌɑɞ ɞɚ ɔɝɝɗɑɐɚɎɌəɔɑ, 

ɖɚɞɚɜɚɑ əɌɔɍɚɗɑɑ ɩɠɠɑɖɞɔɎəɚ ɐɗɫ ɐɌəəɚɕ 

ɓɌɐɌɣɔ. ȿ ɩɞɚɕ ɖɌɞɑɏɚɜɔɔ ɍɚɗɨəɧɡ Ɏ ɡɚɐɑ 

ɛɜɑɐɎɌɜɔɞɑɗɨəɚɏɚ ɚɍɝɗɑɐɚɎɌəɔɫ, ɖɌɖ ɛɜɌɎɔ-

ɗɚ,  ɛɚ ɐɌəəɧɘ ȿȳȴ ɔ ɝɞɌəɐɌɜɞəɚɏɚ ɛɜɚɞɚɖɚ-

ɗɌ ȶȾ (ɏɜɟɐəɌɫ ɖɗɑɞɖɌ, ɍɜɪɤəɌɫ ɛɚɗɚɝɞɨ, ɘɌ-

ɗɧɕ ɞɌɓ)   ɚɛɜɑɐɑɗɫɪɞɝɫ ɘəɚɒɑɝɞɎɑəəɧɑ ɘɑ-

ɞɌɝɞɌɓɧ Ɏ ɛɌɜɑəɡɔɘɌɞɚɓəɧɡ ɚɜɏɌəɌɡ ɔ/ɔɗɔ 

ɗɔɘɠɌɞɔɣɑɝɖɔɡ ɟɓɗɌɡ.  Ȼɜɔ əɌɗɔɣɔɔ ɎɧɜɌ-

ɒɑəəɚɕ ɚɝɝɌɗɏɔɔ, ɑɝɗɔ ɛɜɑɐɛɚɗɌɏɌɑɘɌɫ ɛɜɚ-

ɐɚɗɒɔɞɑɗɨəɚɝɞɨ ɒɔɓəɔ ɝɚɝɞɌɎɗɫɑɞ ɘɑəɑɑ ɚɐ-

əɚɏɚ ɘɑɝɫɢɌ, ɚɜɞɚɛɑɐɔɣɑɝɖɚɑ ɛɚɝɚɍɔɑ əɑ 

ɛɜɚɎɚɐɔɞɝɫ [13].  Ȯ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɜɌɝɛɜɚ-

ɝɞɜɌəɬəəɚɝɞɔ ɛɜɚɢɑɝɝɌ ɛɚɖɌɓɌəɧ ɐɔɝɞɌəɢɔ-

ɚəəɌɫ ɔɗɔ ɝɔɝɞɑɘəɌɫ ɗɟɣɑɎɌɫ ɞɑɜɌɛɔɫ, ɚɝ-

əɚɎəɧɘ ɖɜɔɞɑɜɔɑɘ ɩɠɠɑɖɞɔɎəɚɝɞɔ ɗɑɣɑəɔɫ 

ɫɎɗɫɑɞɝɫ ɟɘɑəɨɤɑəɔɑ ɖɚɝɞəɚɏɚ ɍɚɗɑɎɚɏɚ ɝɔə-

ɐɜɚɘɌ.      

Ȯɞɚɜɚɕ ɟɜɚɎɑəɨ ð ɝɛɑɢɔɌɗɔɓɔɜɚɎɌə-

əɧɕ, ɫɎɗɫɑɞɝɫ əɌɔɍɚɗɑɑ ɣɌɝɞɧɘ, ɖɚɏɐɌ ɜɑɣɨ 

ɔɐɑɞ ɚ ɛɜɑɐɛɚɗɌɏɌɑɘɚɘ ɝɛɑɢɔɌɗɨəɚɘ ɗɑɣɑəɔɔ 

ɖɚɝɞəɧɡ ɛɚɜɌɒɑəɔɕ. ȹɌ ɩɞɚɕ ɝɞɌɐɔɔ ɖɚɝɞəɧɑ 

ɘɑɞɌɝɞɌɓɧ ɞɌɖ ɒɑ ɘɚɏɟɞ ɝɚɣɑɞɌɞɨɝɫ ɝ ɛɚɜɌ-

ɒɑəɔɑɘ ɛɌɜɑəɡɔɘɌɞɚɓəɧɡ ɚɜɏɌəɚɎ, ɣɞɚ Ɏ 

ɍɚɗɨɤɔəɝɞɎɑ ɝɗɟɣɌɑɎ, əɑ Ɏɗɔɫɑɞ əɌ Ɏɧɍɚɜ 

ɜɑɒɔɘɚɎ ɡɔɘɔɚɞɑɜɌɛɔɔ, əɚ ɝ ɢɑɗɨɪ ɛɚɎɧɤɑ-

əɔɫ ɖɌɣɑɝɞɎɌ ɒɔɓəɔ ɐɚɍɌɎɗɫɑɞ ɖ ɞɌɖɞɔɖɑ ɗɑ-

ɣɑəɔɫ ɗɟɣɑɎɟɪ ɞɑɜɌɛɔɪ ɔ/ɔɗɔ ɚɖɌɓɌəɔɑ ɚɜ-

ɞɚɛɑɐɔɣɑɝɖɚɏɚ ɛɚɝɚɍɔɫ [14, 15].  Ȯ ɩɞɚɕ ɝɔɞɟ-

Ɍɢɔɔ ɜɑɖɚɘɑəɐɟɑɞɝɫ ɛɜɔɘɑəɑəɔɑ ɘɔəɔɘɟɘ 

ɐɎɟɡ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɡ ɘɑɞɚɐɚɎ, əɌɔɍɚɗɑɑ 

ɛɜɑɐɛɚɣɞɔɞɑɗɨəɧɡ ɐɗɫ ɖɚəɖɜɑɞəɚɕ ɖɗɔəɔɣɑ-

ɝɖɚɕ ɝɔɞɟɌɢɔɔ. ȶɌɖ ɛɜɌɎɔɗɚ, ɔɘɔ ɫɎɗɫɑɞɝɫ 

ɝɚɣɑɞɌəɔɑ ɖɚɘɛɨɪɞɑɜəɚɕ ɔ ɘɌɏəɔɞəɚ-

ɜɑɓɚəɌəɝəɚɕ ɞɚɘɚɏɜɌɠɔɔ, Ɏɚɓɘɚɒəɚ, ɐɚɛɚɗ-

əɑəəɚɕ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɘ ɖɚəɞɜɚɗɑɘ.  

ȴ ɞɜɑɞɔɕ ɟɜɚɎɑəɨ ð ɩɖɝɛɑɜɞəɧɕ, ɝ ɔɝ-

ɛɚɗɨɓɚɎɌəɔɑɘ ɞɜɑɡ ɔ ɍɚɗɑɑ ɐɚɝɞɟɛəɧɡ ɐɔɌ-

ɏəɚɝɞɔɣɑɝɖɔɡ ɘɑɞɚɐɚɎ   ɐɗɫ ɜɑɤɑəɔɫ ɝɗɚɒ-

əɧɡ ɖɗɔəɔɣɑɝɖɔɡ ɝɗɟɣɌɑɎ ɞɌɖɔɡ, ɖɌɖ ɜɌɓəɚ-

əɌɛɜɌɎɗɑəəɌɫ ɐɔəɌɘɔɖɌ əɌ ɠɚəɑ ɛɜɚɎɚɐɔɘɚ-

ɏɚ ɡɔɘɔɚɗɟɣɑɎɚɏɚ ɗɑɣɑəɔɫ, ɛɚɫɎɗɑəɔɑ  ɛɚɝɗɑ 

ɐɗɔɞɑɗɨəɚɕ ɜɑɘɔɝɝɔɔ ɛɜɔɓəɌɖɚɎ ɜɑɢɔɐɔɎɌ 

ɔ/ɔɗɔ ɚɞɐɌɗɑəəɚɏɚ ɘɑɞɌɝɞɌɓɔɜɚɎɌəɔɫ [16]. 

ȹɌɔɍɚɗɨɤɟɪ ɩɠɠɑɖɞɔɎəɚɝɞɨ ɐɗɫ ɛɚɝɞɌɎɖɔ 

ɐɔɌɏəɚɓɌ ɐɌɑɞ ɝɚɣɑɞɌəɔɑ ɐɌəəɧɡ ɜɑəɞɏɑəɚɎ-

ɝɖɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ, Ɏɚɓɘɚɒəɚɝɞɑɕ ɘɟɗɨɞɔ-

ɛɌɜɌɘɑɞɜɔɣɑɝɖɚɕ ȸȼȾ ɔ ɜɑɓɟɗɨɞɌɞɚɎ ɜɌɐɔɚ-

əɟɖɗɔɐəɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ, ɛɚɓɎɚɗɫɪɥɑɏɚ 

ɛɑɜɎɔɣəɚ ɚɢɑəɔɎɌɞɨ ɘɑɞɌɍɚɗɔɣɑɝɖɔɕ ɖɚɘɛɚ-

əɑəɞ ɚɣɌɏɌ. ȺɐəɌɖɚ Ɏ ɐɌɗɨəɑɕɤɑɘ, ɔɝɛɚɗɨɓɚ-

ɎɌəɔɑ ɚɝɞɑɚɝɢɔəɔɏɜɌɠɔɔ  ɐɗɫ ɚɢɑəɖɔ ɜɑɓɟɗɨ-

ɞɌɞɚɎ ɗɑɣɑəɔɫ əɑ ɎɝɑɏɐɌ Ɏɚɓɘɚɒəɚ, ɞ.ɖ. ɐɚ-

ɝɞɚɎɑɜəɧɘ ɖɜɔɞɑɜɔɑɘ ɛɜɚɏɜɑɝɝɔɜɚɎɌəɔɫ ɫɎ-

ɗɫɑɞɝɫ ɛɚɫɎɗɑəɔɑ əɚɎɧɡ ɚɣɌɏɚɎ, Ɍ ɔɓɘɑəɑəɔɫ 

ɝɞɑɛɑəɔ ɠɔɖɝɌɢɔɔ ɜɌɐɔɚɠɌɜɘɛɜɑɛɌɜɌɞɌ Ɏ 

əɌɍɗɪɐɌɑɘɚɘ ɚɣɌɏɑ ɘɚɒɑɞ ɔɘɑɞɨ  ɜɌɓɗɔɣəɟɪ 

ɛɜɔɜɚɐɟ, Ɏ ɞɚɘ ɣɔɝɗɑ, ɎɚɝɛɌɗɔɞɑɗɨəɧɕ ɔɗɔ 

ɜɑɌɖɞɔɎəɧɕ ɡɌɜɌɖɞɑɜ [17, 18].    

ȳɌɖɗɪɣɑəɔɑ.  

ȻɜɑɐɗɌɏɌɑɘɧɕ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɕ ɛɚɐɡɚɐ 

ɝɚɐɑɜɒɔɞ ɚɝəɚɎəɧɑ ɝɚɎɜɑɘɑəəɧɑ, əɌɔɍɚɗɑɑ 

ɜɌɝɛɜɚɝɞɜɌəɬəəɧɑ ɘɑɞɚɐɧ ɘɑɐɔɢɔəɝɖɚɕ Ɏɔ-

ɓɟɌɗɔɓɌɢɔɔ, ɐɗɫ ɘɌɖɝɔɘɌɗɨəɚɕ ɩɠɠɑɖɞɔɎəɚ-

ɝɞɔ ɖɚɞɚɜɧɡ əɑɚɍɡɚɐɔɘɚ ɟɣɔɞɧɎɌɞɨ ɡɌɜɌɖɞɑɜ 

ɘɑɞɌɝɞɌɞɔɣɑɝɖɚɏɚ ɛɚɜɌɒɑəɔɫ   ɔ ɎɌɜɔɌəɞɧ 

ɛɜɚɎɚɐɔɘɚɏɚ ɖɚɘɛɗɑɖɝəɚɏɚ ɔɗɔ ɖɚɘɍɔəɔɜɚ-

ɎɌəəɚɏɚ ɗɑɣɑəɔɫ, ɣɞɚ ɛɚɓɎɚɗɫɑɞ ɔɝɖɗɪɣɔɞɨ 

ɛɜɚɎɑɐɑəɔɑ ɐɟɍɗɔɜɟɪɥɔɡ ɔɝɝɗɑɐɚɎɌəɔɕ. 

ȴɝɞɚɣəɔɖ ɠɔəɌəɝɔɜɚɎɌəɔɫ ɔ ɖɚə-

ɠɗɔɖɞ ɔəɞɑɜɑɝɚɎ. 

ȬɎɞɚɜɧ ɐɌəəɚɕ ɝɞɌɞɨɔ ɛɚɐɞɎɑɜɐɔɗɔ ɚɞ-

ɝɟɞɝɞɎɔɑ ɠɔəɌəɝɚɎɚɕ ɛɚɐɐɑɜɒɖɔ ɔɝɝɗɑɐɚɎɌ-

əɔɫ ɔ ɖɚəɠɗɔɖɞɌ ɔəɞɑɜɑɝɚɎ, ɚ ɖɚɞɚɜɧɡ əɑɚɍ-

ɡɚɐɔɘɚ ɝɚɚɍɥɔɞɨ. 
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(ȽɑɣɑəɚɎɝɖɔɕ ȿəɔɎɑɜɝɔɞɑɞ), ɏ. ȸɚɝɖɎɌ, ȼɚɝɝɔɫ 

2 - ɀȯȭȿȹ, ɢɑəɞɜ ɔəɠɚɜɘɌɢɔɚəəɧɡ ɞɑɡəɚɗɚɏɔɕ Ɏ ɛɜɚɑɖɞɔɜɚɎɌəɔɔ ȼɚɝɝɔɕɝɖɚɕ ɌɖɌɐɑɘɔɔ əɌɟɖ, ɏ. ȺɐɔəɢɚɎɚ, ȼɚɝɝɔɫ. 

 

ɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. Ⱥɢɑəɔɞɨ Ɏɚɓɘɚɒəɚɝɞɔ ɞɑɖɝɞɟɜəɚɏɚ ɌəɌɗɔɓɌ 3D ɘɚɐɑɗɑɕ ɛɌɞɚɗɚɏɔ-

ɣɑɝɖɚɏɚ ɛɜɚɢɑɝɝɌ Ɏ ɘɚɜɠɚɗɚɏɔɣɑɝɖɚɕ ɐɔɌɏəɚɝɞɔɖɑ ɗɚɖɌɗɔɓɚɎɌəəɧɡ ɚɍɜɌɓɚɎɌəɔɕ ɛɌ-

ɜɑəɡɔɘɧ ɛɚɣɖɔ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. Ȯ ɜɑɞɜɚɝɛɑɖɞɔɎəɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ Ɏɖɗɪɣɑəɧ 50 ɛɌɢɔɑəɞɚɎ ɝ 

Ɏɧɛɚɗəɑəəɧɘɔ ɗɌɛɌɜɚɝɖɚɛɔɣɑɝɖɔɘɔ ɜɑɓɑɖɢɔɫɘɔ ɛɚɣɖɔ. ȹɌɍɗɪɐɑəɔɫ ɜɌɓɐɑɗɑəɧ əɌ 5 

ɚɐɔəɌɖɚɎɧɡ ɏɜɟɛɛ. 3 ɏɜɟɛɛɧ ɝɚɝɞɌɎɔɗɔ ɍɚɗɨəɧɑ ɝɚ ɓɗɚɖɌɣɑɝɞɎɑəəɧɘɔ ɚɛɟɡɚɗɫɘɔ: ɝɎɑɞɗɚɖɗɑɞɚɣ-

əɧɕ ɛɚɣɑɣəɚ-ɖɗɑɞɚɣəɧɕ ɜɌɖ (Ȼȶȼ) G1, ɛɌɛɔɗɗɫɜəɧɕ Ȼȶȼ 1 ɞɔɛɌ G1 ɔ ɡɜɚɘɚɠɚɍəɧɕ Ȼȶȼ. Ȯ 2 

ɏɜɟɛɛɧ Ɏɖɗɪɣɑəɧ ɛɌɢɔɑəɞɧ ɝ ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɧɘɔ ɚɍɜɌɓɚɎɌəɔɫɘɔ: ɌəɏɔɚɘɔɚɗɔɛɚɘɌ, ɚəɖɚɢɔ-

ɞɚɘɌ. Ȯɝɑɘ ɍɚɗɨəɧɘ ɛɜɚɎɑɐɑəɚ 3D ɎɔɜɞɟɌɗɨəɚɑ ɛɗɌəɔɜɚɎɌəɔɑ ɚɛɑɜɌɢɔɕ ɛɚɝɜɑɐɝɞɎɚɘ ɛɜɚɏɜɌɘ-

ɘɧ 3D ɘɚɐɑɗɔɜɚɎɌəɔɫ çAmiraè. Ⱦɑɖɝɞɟɜəɚɘɟ ɌəɌɗɔɓɟ ɍɧɗɔ ɛɚɐɎɑɜɏəɟɞɧ 3D ɘɚɐɑɗɔ ɚɛɟɡɚɗɑɕ.  Ȯ 

ɚɢɑəɖɑ ɏɔɝɞɚɏɜɌɘɘ əɚɎɚɚɍɜɌɓɚɎɌəɔɕ ɔɝɛɚɗɨɓɚɎɌɗɔɝɨ 4 ɞɑɖɝɞɟɜəɧɡ ɛɜɔɓəɌɖɌ ɝɞɌɞɔɝɞɔɖɔ ɛɑɜɎɚ-

ɏɚ ɛɚɜɫɐɖɌ: ɝɜɑɐəɑɑ ɓəɌɣɑəɔɑ ɔəɞɑəɝɔɎəɚɝɞɔ ɛɔɖɝɑɗɑɕ ɟɜɚɎəɫ ɝɑɜɚɏɚ, ɝɜɑɐəɑɖɎɌɐɜɌɞɔɣəɚɑ ɚɞ-

ɖɗɚəɑəɔɑ ɔəɞɑəɝɔɎəɚɝɞɔ ɛɔɖɝɑɗɑɕ ɟɜɚɎəɫ ɝɑɜɚɏɚ, ɖɚɩɠɠɔɢɔɑəɞ Ɍɝɔɘɘɑɞɜɔɔ ɔ ɩɖɝɢɑɝɝɌ.  6 ɞɑɖ-

ɝɞɟɜəɧɡ ɡɌɜɌɖɞɑɜɔɝɞɔɖ ɝɞɌɞɔɝɞɔɖɔ Ɏɞɚɜɚɏɚ ɛɚɜɫɐɖɌ: ɌɎɞɚɖɚɜɜɑɗɫɢɔɫ, ɩəɞɜɚɛɔɫ, ɚɐəɚɜɚɐəɚɝɞɨ, 

ɩəɑɜɏɔɫ, ɖɚəɞɜɌɝɞəɚɝɞɨ, ɝɟɘɘɌ ɖɎɌɐɜɌɞɚɎ.  

Ȱɗɫ ɚɛɜɑɐɑɗɑəɔɫ ɎɔɐɌ ɘɚɜɠɚɗɚɏɔɔ ɚɍɜɌɓɚɎɌəɔɕ ɔ ɞɚɣəɚɝɞɔ ɖɗɌɝɝɔɠɔɖɌɢɔɔ ɍɧɗɔ ɛɜɔɘɑ-

əɑəɧ Ɍɗɏɚɜɔɞɘɧ ɘɌɤɔəəɚɏɚ ɚɍɟɣɑəɔɫ, ɏɐɑ əɌɔɗɟɣɤɔɕ ɜɑɓɟɗɨɞɌɞ ɛɜɚɐɑɘɚəɝɞɜɔɜɚɎɌɗ Ɍɗɏɚɜɔɞɘ 

çȷɚɏɔɝɞɔɣɑɝɖɌɫ ɜɑɏɜɑɝɝɔɫè, Ɏ ɖɚɞɚɜɚɘ ɔɝɛɚɗɨɓɚɎɌɗɌɝɨ ɝɞɌɞɔɝɞɔɖɌ ɛɑɜɎɚɏɚ ɔ Ɏɞɚɜɚɏɚ ɛɚɜɫɐɖɌ Ɏ 

ɖɌɣɑɝɞɎɑ Ɏɡɚɐəɧɡ ɛɌɜɌɘɑɞɜɚɎ. 

ȼɑɓɟɗɨɞɌɞɧ. ȯɜɟɛɛɌ əɚɎɚɚɍɜɌɓɚɎɌəɔɕ Ɍəɏɔɚɘɔɚɗɔɛɚɘɧ: 80% ɞɚɣəɚɝɞɔ ɛɜɔ ɔɝɛɚɗɨɓɚɎɌ-

əɔɔ ɛɌɜɌɘɑɞɜɌ çɌɎɞɚɖɚɜɜɑɗɫɢɔɫè ɝɚɎɘɑɝɞəɚ ɝ ɛɌɜɌɘɑɞɜɚɘ çɖɚəɞɜɌɝɞəɚɝɞɨè. ȯɜɟɛɛɌ əɚɎɚɚɍɜɌɓɚ-

ɎɌəɔɕ ɚəɖɚɢɔɞɚɘɧ: 70% ɞɚɣəɚɝɞɔ ɛɜɔ ɔɝɛɚɗɨɓɚɎɌəɔɔ ɛɌɜɌɘɑɞɜɚɎ çɩəɞɜɚɛɔɫè ɔ çɩɖɝɢɑɝɝè. ȬəɌ-

ɗɚɏɔɣəɧɕ ɜɑɓɟɗɨɞɌɞ ɘɚɒɑɞ ɍɧɞɨ ɛɚɗɟɣɑə ɛɜɔ ɔɝɛɚɗɨɓɚɎɌəɔɔ ɛɌɜɌɘɑɞɜɚɎ çɩɖɝɢɑɝɝè ɔ çɖɚəɞɜɌɝɞ-

əɚɝɞɨè. ȯɜɟɛɛɌ ɛɌɛɔɗɗɫɜəɚɏɚ Ȼȶȼ: 70% ɞɚɣəɚɝɞɔ ɛɜɔ ɔɝɛɚɗɨɓɚɎɌəɔɔ ɛɌɜɌɘɑɞɜɌ çɌɎɞɚɖɚɜɜɑɗɫ-

ɢɔɫè ɝɚɎɘɑɝɞəɚ ɝ ɝɟɘɘɚɕ ɖɎɌɐɜɌɞɚɎ. ȯɜɟɛɛɌ ɝɎɑɞɗɚɖɗɑɞɚɣəɚɏɚ Ȼȶȼ: 50% ɞɚɣəɚɝɞɔ ɛɜɔ ɔɝɛɚɗɨɓɚ-

ɎɌəɔɔ ɛɌɜɌɘɑɞɜɌ çɝɜɑɐəɑɑ ɓəɌɣɑəɔɑè, ɗɔɍɚ ɛɌɜɌɘɑɞɜɌ çɝɜɑɐəɑɑ ɚɞɖɗɚəɑəɔɑè. ȯɜɟɛɛɌ ɡɜɚɘɚɠɚɍ-

əɚɏɚ Ȼȶȼ: 70% ɞɚɣəɚɝɞɔ ɛɜɔ ɔɝɛɚɗɨɓɚɎɌəɔɔ ɛɌɜɌɘɑɞɜɚɎ çɌɎɞɚɖɚɜɜɑɗɫɢɔɫè, çɖɚəɞɜɌɝɞəɚɝɞɨè, çɩə-

ɞɜɚɛɔɫè ɔ çɩəɑɜɏɔɫè. 

ȳɌɖɗɪɣɑəɔɑ. ȴɝɛɚɗɨɓɚɎɌəɔɑ ɞɑɖɝɞɟɜəɚɏɚ ɌəɌɗɔɓɌ 3D ɘɚɐɑɗɑɕ ɚɍɜɌɓɚɎɌəɔɕ ɛɚɣɖɔ ɛɚɓɎɚ-

ɗɔɗɚ ɘɚɜɠɚɗɚɏɔɣɑɝɖɔ ɎɑɜɔɠɔɢɔɜɚɎɌɞɨ ɓɗɚɖɌɣɑɝɞɎɑəəɧɑ ɚɛɟɡɚɗɔ ɛɌɜɑəɡɔɘɧ ɛɚɣɖɔ ɝ ɞɚɣəɚɝɞɨɪ 

50%; 70%; 80%(ɝɎɑɞɗɚɖɗɑɞɚɣəɧɕ Ȼȶȼ; ɡɜɚɘɚɠɚɍəɧɕ Ȼȶȼ; ɛɌɛɔɗɗɫɜəɧɕ Ȼȶȼ) ɔ ɐɚɍɜɚɖɌɣɑɝɞɎɑə-

əɧɑ əɚɎɚɚɍɜɌɓɚɎɌəɔɫ ɝ ɞɚɣəɚɝɞɨɪ 70%, 80% (ɚəɖɚɢɔɞɚɘɌ, ɌəɏɔɚɘɔɚɗɔɛɚɘɌ). 

 

ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɜɌɖ ɛɚɣɖɔ, ɞɑɖɝɞɟɜəɧɕ ɌəɌɗɔɓ, ɜɑɓɑɖɢɔɫ ɛɚɣɖɔ, 3D ɘɚɐɑɗɔɜɚɎɌəɔɑ, 

ɘɌɤɔəəɚɑ ɚɍɟɣɑəɔɑ. 

 

 

ȶɚəɞɌɖɞəɧɕ ɌɎɞɚɜ: ȽɔɜɚɞɌ ȱ.Ƚ.,  e-mail: essirota@mail.  

 

 

Ȱɗɫ ɢɔɞɔɜɚɎɌəɔɫ: ȽɔɜɚɞɌ ȱ.Ƚ., ȯɚɜɐɟɗɌɐɓɑ Ȱ.ȹ., ȼɌɛɚɛɚɜɞ ȷ.ȸ., ȯɜɔɐɔə Ȯ.ȹ., ɂɌɜɔɣɑəɖɚ 

Ȱ.ȯ., ȶɟɓəɑɢɚɎ ȴ.Ȭ., ȭɚɣɖɌɜɬɎ Ȼ.Ȯ., ȬɗɫɑɎ Ɋ.ȯ. ȹɑɔəɎɌɓɔɎəɌɫ ɘɚɜɠɚɗɚɏɔɣɑɝɖɌɫ  ɐɔɌɏəɚɝɞɔɖɌ  ɗɚ- 

 

ɂ 

ȺȼȴȯȴȹȬȷɈȹȬɋ ȽȾȬȾɈɋ 

 

 

 

http://www.rejr.ru/


 

 

   RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY  

| www.rejr.ru | REJR. 2021; 11 (4):94-104       DOI: 10.21569/2222-7415-2021-11-4-94-104                    95 
 

 

 

ɖɌɗɔɓɚɎɌəəɧɡ ɚɍɜɌɓɚɎɌəɔɕ ɛɌɜɑəɡɔɘɧ ɛɚɣɖɔ (ɛɔɗɚɞəɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ). REJR 2021; 11( 4):94-104 . 

DOI: 10.21569/2222 -7415 -2021 -11-4-94-104.  

 
ȽɞɌɞɨɫ ɛɚɗɟɣɑəɌ: 21.09.21  ȽɞɌɞɨɫ ɛɜɔəɫɞɌ:  02.12.21 

 

 

NONINVASIVE MORPHOLOGICAL DIAGNOSTICS OF LOCALIZED RENAL PARENCHYMAL 

NEOPLASMS (PILOT STUDY) 

 

Sirota E.S.1, Gorduladze D.N. 1, Rapoport L.M. 1, Gridin V.N. 2, 

Tsarichenko D.G. 1, Kuznetsov I.A. 2, Bochkarev P.V. 2, Alyaev Y.G. 1 

 
1 - Institute of Urology and Reproductive Health, I.M. Sechenov First Moscow State Medical University. Moscow, Russia.  

2 - Design Information Technologies Center Russian Academy of Sciences. Odintsovo, Russia.  

 

 

urpose.  To evaluate utility of 3D model texture analysis of the pathological process for mor-

phological diagnostics of localized renal parenchymal neoplasms.  

Material and methods.  Retrospective research was performed, including 50 patients with 

executed  laparoscopic renal resections. All cases were divided into 5 similar groups. 3 

groups were consisted of patients with malignant tumors: clear cell renal cell carcinoma (RCC) G1, 

papillary RCC type 1 G1 and chromophobe RCC. 2 groups included patients with benign neoplasms: 

angiomyolipoma and oncocytoma. All patients underwent 3D virtual surgery planning using the 3D 

modeling program "Amira". 3D models of tumors were undergone to textural analysis. For assess-

ment of tumor histograms were used 4 features of 1 st order statistics: mean of gray level intensity, 

standard deviation of gray level intensity, skewness and kurtosis. 6 textural characteristics of 2nd 

order statistics: autocorrelation, entropy, uniformity, energy, contrast and sum of squares.  

Machine lea rning algorithms were used to determine morphological types of neoplasms and calculate 

classification accuracy. The best result was demonstrated by the "Logistic Regression" algorithm, 

which used first - and second -order statistics as input parameters.  

Resu lts.  Group of angiomyolipoma had 80% accuracy using autocorrelation and contrast pa-

rameters. Group of oncocytoma had 70% accuracy using entropy and kurtosis parameters or entropy 

and contrast parameters. Group of papillary RCC had 70% accuracy using autoco rrelation and sum 

of squares parameters. Group of clear cell RCC had 50% accuracy using mean of gray level intensity 

or standard deviation parameter. Chromophobe RCC had 70% accuracy using autocorrelation, con-

trast, entropy and energy parameters.  

Conclusio n.  The use of textural analysis of 3D models of kidney formations made it possible to 

morphologically verify malignant tumors of the kidney parenchyma with an accuracy of 50%; 70%; 

80% (light cell RCC; chromophobic RCC; papillary RCC) and benign neoplasms with an accuracy of 

70%; 80% (oncocytoma, angiomyolipoma).  

  

Keywords: renal cancer, texture analysis, renal resection, 3D modeling, machine learning.  
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ɚɣɑɣəɚ-ɖɗɑɞɚɣəɧɕ ɜɌɖ (Ȼȶȼ) ɝɚ-

ɝɞɌɎɗɫɑɞ 2% ɝɜɑɐɔ Ɏɝɑɡ ɛɑɜɎɔɣəɚ 

ɎɧɫɎɗɑəəɧɡ ɝɗɟɣɌɑɎ ɓɗɚɖɌɣɑɝɞɎɑə-

əɧɡ əɚɎɚɚɍɜɌɓɚɎɌəɔɕ Ɏ ɘɔɜɑ [1]. 

ȳɌɍɚɗɑɎɌɑɘɚɝɞɨ Ȼȶȼ ɓɌ ɛɚɝɗɑɐəɔɑ 

20 ɗɑɞ ɝɚɡɜɌəɫɑɞ ɞɑəɐɑəɢɔɪ ɖ ɜɚɝɞɟ, ɚɐəɌɖɚ, 

ɚɞɘɑɣɌɑɞɝɫ ɘɔɏɜɌɢɔɫ ɝɞɌɐɔɕ ɝ ɛɜɑɎɌɗɔɜɚɎɌ-

əɔɑɘ əɌɍɗɪɐɑəɔɕ əɌ ɝɞɌɐɔɔ (ɝɞ.) Ⱦ1 ɔ 

ɟɘɑəɨɤɑəɔɑɘ  ɣɔɝɗɌ ɛɌɢɔɑəɞɚɎ əɌ ɝɞ. Ⱦ3-4 

[1-2].  

ȼɚɝɞ əɌɍɗɪɐɑəɔɕ Ȼȶȼ ɝɞ. Ⱦ1 ɝɎɫɓɌəɌ ɝ 

ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɝɚɎɜɑɘɑəəɧɡ ɘɑɞɚɐɚɎ ɗɟɣɑ-

Ɏɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɔ ɐɚɝɞɔɏɗɌ ɛɜɑɐɑɗɌ. ȰɌɗɨ-

əɑɕɤɑɑ ɟɗɟɣɤɑəɔɑ ɜɌəəɑɕ ɐɔɌɏəɚɝɞɔɖɔ Ȼȶȼ 

Ɏɚɓɘɚɒəɚ ɗɔɤɨ ɓɌ ɝɣɑɞ ɜɌɓɜɌɍɚɞɖɔ ɚəɖɚɘɌɜ-

ɖɑɜɚɎ [2]. 

ȼɑɖɚɘɑəɐɟɑɘɚɕ ɗɑɣɑɍəɚɕ ɞɌɖɞɔɖɚɕ ɟ 

ɛɌɢɔɑəɞɚɎ Ȼȶȼ əɌ ɝɞ. Ⱦ1 ɫɎɗɫɑɞɝɫ  ɡɔɜɟɜɏɔ-

ɣɑɝɖɚɑ ɗɑɣɑəɔɑ  Ɏ ɚɍɦɬɘɑ  ɚɜɏɌəɚɟəɚɝɫɥɔɡ  

ɔɗɔ ɚɜɏɌəɚɝɚɡɜɌəɫɪɥɔɡ ɚɛɑɜɌɢɔɕ (ȺȽȺ) ɝ 

ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɜɌɓɗɔɣəɧɡ ɡɔɜɟɜɏɔɣɑɝɖɔɡ 

ɐɚɝɞɟɛɚɎ [3-5].  

Ȼɚ ɐɌəəɧɘ ɜɫɐɌ ɘɔɜɚɎɧɡ ɔɝɝɗɑɐɚɎɌɞɑ-

ɗɑɕ ɟ 30% ɍɚɗɨəɧɡ ɝ Ɏɧɛɚɗəɑəəɧɘɔ ȺȽȺ ɛɚ 

ɜɑɓɟɗɨɞɌɞɌɘ ɏɔɝɞɚɗɚɏɔɣɑɝɖɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ 

ɚɖɚəɣɌɞɑɗɨəɚ Ɏɑɜɔɠɔɢɔɜɟɑɞɝɫ ɐɚɍɜɚɖɌɣɑ-

ɝɞɎɑəəɧɕ ɡɌɜɌɖɞɑɜ ɚɛɟɡɚɗɔ [6]. ȶɜɚɘɑ ɞɚɏɚ, 

>30% ɛɌɢɔɑəɞɚɎ Ȼȶȼ, ɚɛɑɜɔɜɟɑɘɧɡ əɌ ɝɞ. 

Ⱦ1, ɔɘɑɪɞ əɔɓɖɔɕ ɍɔɚɗɚɏɔɣɑɝɖɔɕ ɛɚɞɑəɢɔɌɗ 

ɓɗɚɖɌɣɑɝɞɎɑəəɚɝɞɔ ɝɚ ɝɞɑɛɑəɨɪ ɖɗɑɞɚɣəɚɕ 

ɫɐɑɜəɚɕ ɌəɌɛɗɌɓɔɔ G1-2 [7].  

Ȯ ɝɎɫɓɔ ɝ ɩɞɔɘ ɎɚɓəɔɖɌɑɞ əɑɚɍɡɚɐɔ-

ɘɚɝɞɨ ɛɚɗɟɣɑəɔɫ ɔəɠɚɜɘɌɢɔɔ ɚ ɘɚɜɠɚɗɚɏɔɔ 

ɚɍɜɌɓɚɎɌəɔɕ ɛɌɜɑəɡɔɘɧ ɛɚɣɖɔ ɐɗɫ ɍɚɗɑɑ 

ɛɑɜɝɚəɔɠɔɢɔɜɚɎɌəəɚɏɚ ɛɚɐɡɚɐɌ Ɏ ɚɛɜɑɐɑɗɑ-

əɔɔ ɞɌɖɞɔɖɔ ɗɑɣɑəɔɫ. 

ȸɟɗɨɞɔɝɛɔɜɌɗɨəɌɫ ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚ-

ɏɜɌɠɔɫ (ȸȽȶȾ) ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ ɝ ɢɑɗɨɪ 

ɚɛɜɑɐɑɗɑəɔɫ ɘɚɜɠɚɗɚɏɔɣɑɝɖɚɕ ɛɜɔɜɚɐɧ ɚɍ-

ɜɌɓɚɎɌəɔɕ ɛɌɜɑəɡɔɘɧ ɛɚɣɖɔ ɚɍɗɌɐɌɑɞ 70-

80% ɝɛɑɢɔɠɔɣəɚɝɞɨɪ ɔ 20% ɞɚɣəɚɝɞɨɪ Ɏ Ɏɑ-

ɜɔɠɔɖɌɢɔɔ Ȼȶȼ, ɚɐəɌɖɚ ɛɚɝɜɑɐɝɞɎɚɘ ȸȽȶȾ 

əɑɎɚɓɘɚɒəɚ ɚɛɜɑɐɑɗɔɞɨ ɞɔɛ ɏɔɝɞɚɛɌɞɚɗɚɏɔɔ 

[8].  

ȸɚɜɠɚɗɚɏɔɣɑɝɖɚɑ ɛɚɐɞɎɑɜɒɐɑəɔɑ ɓɗɚ-

ɖɌɣɑɝɞɎɑəəɚɏɚ ɡɌɜɌɖɞɑɜɌ ɚɍɜɌɓɚɎɌəɔɕ ɛɌ-

ɜɑəɡɔɘɧ ɛɚɣɖɔ ɛɑɜɑɐ Ɏɧɛɚɗəɑəɔɑɘ ɡɔɜɟɜ-

ɏɔɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ Ɏ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ əɑ ɫɎ-

ɗɫɑɞɝɫ ɚɍɫɓɌɞɑɗɨəɧɘ.  ȻɜɚɎɑɐɑəɔɑ ɣɜɑɝɖɚɒ-

əɚɕ ɍɔɚɛɝɔɔ (Ƀȭ)  ɜɑɖɚɘɑəɐɚɎɌəɚ ɛɌɢɔɑəɞɌɘ 

ɛɜɔ ɛɗɌəɔɜɚɎɌəɔɔ ɌɖɞɔɎəɚɏɚ əɌɍɗɪɐɑəɔɫ, 

Ɏɧɛɚɗəɑəɔɔ ɌɍɗɌɞɔɎəɧɡ ɘɑɞɚɐɚɎ ɗɑɣɑəɔɫ, Ɏ 

əɌɍɗɪɐɑəɔɫɡ ɝ ɘəɚɒɑɝɞɎɑəəɧɘɔ ɚɍɜɌɓɚɎɌ-

əɔɫɘɔ ɛɌɜɑəɡɔɘɧ ɛɚɣɖɔ, Ɍ ɞɌɖɒɑ ɐɗɫ ɚɛɜɑ-

ɐɑɗɑəɔɫ  ɚɍɦɬɘɌ ɗɑɖɌɜɝɞɎɑəəɚɕ ɞɑɜɌɛɔɔ ɛɜɔ 

ɐɔɝɝɑɘɔəɔɜɚɎɌəəɚɘ Ȼȶȼ ɟ ɛɌɢɔɑəɞɚɎ    ɍɑɓ 

ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ [3-5].   

ɃɜɑɝɖɚɒəɌɫ ɍɔɚɛɝɔɫ,  əɑɝɘɚɞɜɫ əɌ Ɏɧ-

ɝɚɖɟɪ  ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ 96,3% ɔ ɝɛɑɢɔɠɔɣ-

əɚɝɞɨ 96,0% Ɏ ɐɔɌɏəɚɝɞɔɖɑ ɘɚɜɠɚɗɚɏɔɔ Ȼȶȼ, 

ɘɚɒɑɞ ɝɚɛɜɚɎɚɒɐɌɞɨɝɫ  ɜɫɐɚɘ  ɚɝɗɚɒəɑəɔɕ  

ɝ ɣɌɝɞɚɞɚɕ ɚɞ 0,4-4,9%, ɛɜɔɣɔəɌ ɖɚɞɚɜɧɡ ɓɌ-

ɖɗɪɣɌɑɞɝɫ Ɏ ɔəɎɌɓɔɎəɚɝɞɔ ɛɜɚɢɑɐɟɜɧ ɓɌɍɚɜɌ 

ɘɌɞɑɜɔɌɗɌ [9]. 

Ȯ ɝɎɫɓɔ ɝ Ɏɧɤɑɔɓɗɚɒɑəəɧɘɔ ɠɌɖɞɚɜɌ-

ɘɔ, ɔɘɑɑɞɝɫ əɑɚɍɡɚɐɔɘɚɝɞɨ ɜɌɓɜɌɍɚɞɖɔ ɘɑ-

ɞɚɐɔɖɔ əɑɔəɎɌɓɔɎəɚɕ ɘɚɜɠɚɗɚɏɔɣɑɝɖɚɕ ɐɔɌ-

ɏəɚɝɞɔɖɔ. 

Ⱦɑɖɝɞɟɜəɧɕ ɌəɌɗɔɓ (ȾȬ) ɐɌəəɧɡ ɗɟɣɑ-

Ɏɧɡ ɘɑɞɚɐɚɎ ɎɔɓɟɌɗɔɓɌɢɔɔ ɛɚɓɎɚɗɫɑɞ ɚɍɦɑɖ-

ɞɔɎəɚ ɚɢɑəɔɞɨ ɠɑəɚɞɔɛ ɔɓɚɍɜɌɒɑəɔɫ ɗɚɖɌ-

ɗɔɓɚɎɌəəɚɏɚ ɚɍɜɌɓɚɎɌəɔɫ ɛɌɜɑəɡɔɘɧ ɛɚɣɖɔ. 

Ȱɗɫ ɌəɌɗɔɓɌ ɔɓɚɍɜɌɒɑəɔɫ ɔɝɛɚɗɨɓɟɪɞɝɫ ɘɑ-

ɞɚɐɔɖɔ ɔəɞɑɗɗɑɖɞɟɌɗɨəɚɕ ɚɢɑəɖɔ ɐɌəəɧɡ ɛɚ-

ɝɜɑɐɝɞɎɚɘ ɖɚɘɛɨɪɞɑɜəɧɡ  ɛɜɚɏɜɌɘɘ ɝ ɛɜɔ-

ɘɑəɑəɔɑɘ ɝɞɌɞɔɝɞɔɖɔ (ɛɑɜɎɚɏɚ, Ɏɞɚɜɚɏɚ ɔ 

Ɏɧɝɤɔɡ ɛɚɜɫɐɖɚɎ), ɘɚɐɑɗɑɕ (ɝɚɓɐɌəɔɑ ɘɚɐɑ-

ɗɔ, ɡɌɜɌɖɞɑɜəɚɕ ɐɗɫ ɚɛɜɑɐɑɗɑəəɚɏɚ ɔɓɚɍɜɌ-

ɒɑəɔɫ), ɘɑɞɚɐɌ ɛɜɑɚɍɜɌɓɚɎɌəɔɫ (əɌɣɑɜɞɌ-

ɞɑɗɨəɌɫ ɏɑɚɘɑɞɜɔɫ ɚɍɥɑɏɚ ɛɚɗɚɒɑəɔɫ ɏɑɚ-

ɘɑɞɜɔɣɑɝɖɚɕ ɠɔɏɟɜɧ ɚɞəɚɝɔɞɑɗɨəɚ ɛɗɚɝɖɚɝɞɔ 

ɛɜɚɑɖɢɔɔ ɖ ɣɌɝɞəɚɘɟ) [10]. ȹɌ ɐɌəəɧɕ ɘɚ-

ɘɑəɞ Ɏ ɘɔɜɚɎɚɕ ɛɜɌɖɞɔɖɑ ɛɜɚɎɑɐɬə ɜɫɐ ɔɝ-

ɝɗɑɐɚɎɌəɔɕ, ɚɢɑəɔɎɌɪɥɔɡ Ɏɚɓɘɚɒəɚɝɞɔ ȾȬ  

3D ɘɚɐɑɗɑɕ ɚɍɜɌɓɚɎɌəɔɕ ɛɌɜɑəɡɔɘɧ ɛɚɣɖɔ, 

əɚ ɔɡ ɖɚɗɔɣɑɝɞɎɚ ɚɣɑəɨ ɘɌɗɚ, Ɍ ɜɑɓɟɗɨɞɌɞɧ 

ɛɜɚɞɔɎɚɜɑɣɔɎɧ [11-12].  

ɂɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ.  

ȺɢɑəɖɌ Ɏɚɓɘɚɒəɚɝɞɔ ɞɑɖɝɞɟɜəɚɏɚ ɌəɌ-

ɗɔɓɌ 3D ɘɚɐɑɗɑɕ ɛɌɞɚɗɚɏɔɣɑɝɖɚɏɚ ɛɜɚɢɑɝɝɌ Ɏ 

ɘɚɜɠɚɗɚɏɔɣɑɝɖɚɕ ɐɔɌɏəɚɝɞɔɖɑ ɗɚɖɌɗɔɓɚɎɌə-

əɧɡ ɚɍɜɌɓɚɎɌəɔɕ ɛɌɜɑəɡɔɘɧ ɛɚɣɖɔ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. 

Ȯ ɜɑɞɜɚɝɛɑɖɞɔɎəɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɍɧɗɔ 

Ɏɖɗɪɣɑəɧ ɜɑɓɟɗɨɞɌɞɧ ɗɌɛɌɜɚɝɖɚɛɔɣɑɝɖɔɡ 

ȺȽȺ 50 ɛɌɢɔɑəɞɚɎ ɝ ɗɚɖɌɗɔɓɚɎɌəəɧɘɔ ɚɍɜɌ-

ɓɚɎɌəɔɫɘɔ ɛɌɜɑəɡɔɘɧ ɛɚɣɖɔ ɝ ɝɞɌɐɔɑɕ Ⱦ1Ɍ.  

Ƚɜɑɐəɔɕ ɎɚɓɜɌɝɞ ɛɌɢɔɑəɞɚɎ ɝɚɝɞɌɎɔɗ 55,90 

ɗɑɞ (Ñ9,30 ɗɑɞ). ȸɟɒɣɔə ɍɧɗɚ 25(50%), ɒɑə-

ɥɔə-25(50%). Ƚɜɑɐəɔɕ ɚɍɦɑɘ ɚɛɟɡɚɗɔ Ɏ ɌəɌ-

ɗɔɓɔɜɟɑɘɚɕ ɏɜɟɛɛɑ ɍɚɗɨəɧɡ ɝɚɝɞɌɎɔɗ 18,92 

ɘɘ3 (Ñ14,88 ɘɘ3). Ȯɝɑ ɛɌɢɔɑəɞɧ ɍɧɗɔ ɜɌɓɐɑ-

ɗɑəɧ əɌ 5 ɏɜɟɛɛ ɛɚ 10 əɌɍɗɪɐɑəɔɕ Ɏ ɓɌɎɔɝɔ-

ɘɚɝɞɔ ɚɞ ɘɚɜɠɚɗɚɏɔɣɑɝɖɚɕ ɠɚɜɘɧ əɚɎɚɚɍɜɌ-

ɓɚɎɌəɔɕ ɛɌɜɑəɡɔɘɧ ɛɚɣɖɔ.   ȳɗɚɖɌɣɑɝɞɎɑə-

əɧɑ ɜɌɖɔ ɝɚɝɞɌɎɔɗɔ ɛɑɜɎɧɑ 3 ɏɜɟɛɛɧ Ɏ ɓɌɎɔ-

ɝɔɘɚɝɞɔ ɚɞ ɏɔɝɞɚɗɚɏɔɣɑɝɖɚɕ ɠɚɜɘɧ: ɝɎɑɞɗɚ-

ɖɗɑɞɚɣəɧɕ Ȼȶȼ G1, ɛɌɛɔɗɗɫɜəɧɕ Ȼȶȼ 1 ɞɔɛɌ 

G1, ɡɜɚɘɚɠɚɍəɚɘɧɕ Ȼȶȼ, Ɍ Ɏ ɚɝɞɌɎɤɔɑɝɫ 2 

ɏɜɟɛɛɧ ɍɧɗɔ Ɏɖɗɪɣɑəɧ ɛɌɢɔɑəɞɧ ɝ ɐɚɍɜɚɖɌ-

ɣɑɝɞɎɑəəɧɘɔ ɚɛɟɡɚɗɫɘɔ: ɌəɏɔɚɘɔɚɗɔɛɚɘɌ, 

ɚəɖɚɢɔɞɚɘɌ. Ȯɝɑɘ ɍɚɗɨəɧɘ ɛɑɜɑɐ ɚɛɑɜɌɢɔɑɕ 

ɎɧɛɚɗəɑəɌ ȸȽȶȾ, ɔɝɝɗɑɐɚɎɌəɔɫ Ɏɧɛɚɗəɫɗɔɝɨ 

əɌ ɘɟɗɨɞɔɝɛɔɜɌɗɨəɧɡ ɖɚɘɛɨɪɞɑɜəɧɡ ɞɚɘɚ-

ɏɜɌɠɌɡ Toshiba Aquilion One 640 ɔɗɔ Toshiba 

Aquilion multi 320 (ɋɛɚəɔɫ). ȮɧɍɚɜɖɌ ɛɌɢɔ-

ɑəɞɚɎ Ɏ ɔɝɝɗɑɐɚɎɌəɔɔ ɍɧɗɌ ɚɐəɚɜɚɐəɚɕ ɛɚ 

ɛɚɖɌɓɌɞɑɗɫɘ ɔəɐɑɖɝɌ ɘɌɝɝɧ ɞɑɗɌ, ɝɜɑɐəɔɕ 

Ȼ 
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ɔəɐɑɖɝ ɘɌɝɝɧ ɞɑɗɌ ɝɚɝɞɌɎɔɗ 27,43(Ñ7,9 

ɖɏ/ɘ2).    Ȼɜɚɞɚɖɚɗ ɛɜɚɎɑɐɑəɔɫ ɔɝɝɗɑɐɚɎɌəɔɫ 

3 Phase Kidneys, Ɏ ɛɚɗɚɒɑəɔɔ ɛɌɢɔɑəɞɌ ɗɑɒɌ 

əɌ ɝɛɔəɑ (ɛɌɜɌɘɑɞɜɧ ɝɦɑɘɖɔ: ɜɑɒɔɘ ɔɝɝɗɑ-

ɐɚɎɌəɔɫ ɝɛɔɜɌɗɨəɧɕ, ɞɚɗɥɔəɌ ɝɜɑɓɌ 0,5 ɘɘ, 

əɌɛɜɫɒɑəɔɑ 120 kV, ɝɔɗɌ ɞɚɖɌ 80 mA, ɝɖɚ-

ɜɚɝɞɨ ɎɜɌɥɑəɔɫ ɞɜɟɍɖɔ 0,5 ɝɑɖ, ɓɚəɌ ɔɝɝɗɑ-

ɐɚɎɌəɔɫ: ɚɞ ɖɟɛɚɗɌ ɐɔɌɠɜɌɏɘɧ ɐɚ ɗɚɍɖɚɎɚɏɚ 

ɝɚɣɗɑəɑəɔɫ) ɝ ɎəɟɞɜɔɎɑəəɧɘ ɖɚəɞɜɌɝɞɔɜɚɎɌ-

əɔɑɘ. ȶɚəɞɜɌɝɞəɧɑ ɛɜɑɛɌɜɌɞɧ, ɔɝɛɚɗɨɓɟɑ-

ɘɧɑ ɐɗɫ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ ɝ ɝɚɐɑɜɒɌəɔɑɘ 

ɕɚɐɌ 300ð370 ɘɏ/ɘɗ (ɚɘəɔɛɌɖ, ɟɗɨɞɜɌɎɔɝɞ, 

ɎɔɓɔɛɌɖ) Ɏ ɚɍɦɬɘɑ 80-90 ɘɗ Ɏ ɝɜɑɐəɑɘ əɌ ɚɐ-

əɚ ɔɝɝɗɑɐɚɎɌəɔɑ, ɝɚ ɝɖɚɜɚɝɞɨɪ ɎəɟɞɜɔɎɑəəɚ-

ɏɚ ɎɎɑɐɑəɔɫ 3,5-4 ɘɗ Ɏ ɝɑɖ. 

ȹɌ ɚɝəɚɎɌəɔɔ Ɏɧɛɚɗəɑəəɚɕ ȸȽȶȾ ɍɧɗɚ 

ɛɜɚɎɑɐɑəɚ 3D ɘɚɐɑɗɔɜɚɎɌəɔɑ ɔ ɎɔɜɞɟɌɗɨəɚɑ 

ɚɝɟɥɑɝɞɎɗɑəɔɑ ɚɛɑɜɌɢɔɕ ɛɜɔ ɛɚɘɚɥɔ ɛɜɚ-

ɏɜɌɘɘɧ 3D ɘɚɐɑɗɔɜɚɎɌəɔɫ Amira ɖɚɘɛɌəɔɔ 

VSG Ɏɑɜɝɔɔ 5.4.5 (ɗɔɢɑəɓɔɫ ASTND.44644), 

ɛɚ ɜɌəɑɑ ɚɛɔɝɌəəɚɕ ɘɑɞɚɐɔɖɑ [13]. Ƚɑɏɘɑə-

ɞɌɢɔɫ ɔɓɚɍɜɌɒɑəɔɕ ɛɜɚɎɚɐɔɗɌɝɨ Ɏɜɟɣəɟɪ 

ɎɜɌɣɚɘ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ, ɖɌɒɐɌɫ ɚɛɟ-

ɡɚɗɨ ɍɧɗɌ ɓɌɜɌəɑɑ ɚɖɚəɞɟɜɑəɌ ɔ ɔɓɎɗɑɣɑəɌ ɔɓ 

3D ɘɚɐɑɗɑɕ ȸȽȶȾ ɐɗɫ ɐɌɗɨəɑɕɤɑɏɚ ɞɑɖɝɞɟɜ-

əɚɏɚ ɌəɌɗɔɓɌ (ɜɔɝ. 1). 

ȴɓ ɛɚɗɟɣɑəəɧɡ 3D ɘɚɐɑɗɑɕ ɚɍɜɌɓɚɎɌ-

əɔɕ Ɏɧɛɚɗəɑə ɌəɌɗɔɓ ɞɑɖɝɞɟɜəɧɡ ɡɌɜɌɖɞɑɜɔ-

ɝɞɔɖ. ȭɧɗɔ ɜɌɝɝɣɔɞɌəɧ ɛɚɖɌɓɌɞɑɗɔ ɝɞɌɞɔ-

ɝɞɔɖɔ ɛɑɜɎɚɏɚ ɔ Ɏɞɚɜɚɏɚ ɛɚɜɫɐɖɌ. ȻɌɜɌɘɑɞ-

ɜɧ ɝɞɌɞɔɝɞɔɖɔ ɛɑɜɎɚɏɚ ɛɚɜɫɐɖɌ ɔɓɎɗɑɖɌɗɔɝɨ 

əɑɛɚɝɜɑɐɝɞɎɑəəɚ ɔɓ ɔɝɡɚɐəɚɏɚ ɔɓɚɍɜɌɒɑəɔɫ, 

ɎɖɗɪɣɌɗɔ ɝɗɑɐɟɪɥɔɑ ɡɌɜɌɖɞɑɜɔɝɞɔɖɔ: 

Å Ƚɜɑɐəɑɑ ɓəɌɣɑəɔɑ ɔəɞɑəɝɔɎəɚɝɞɔ 

ɟɜɚɎəɫ ɝɑɜɚɏɚ ɢɎɑɞɌ. 

Å ȽɜɑɐəɑɖɎɌɐɜɌɞɔɣəɚɑ ɚɞɖɗɚəɑəɔɑ ɔə-

ɞɑəɝɔɎəɚɝɞɔ ɟɜɚɎəɫ ɝɑɜɚɏɚ ɢɎɑɞɌ. 

Å Ȭɝɔɘɘɑɞɜɔɫ ð ɚɞɜɌɒɌɑɞ əɌɝɖɚɗɨɖɚ 

ɝɔɘɘɑɞɜɔɣəɚ ɜɌɝɛɜɑɐɑɗɑəɔɑ ɏɔɝɞɚɏɜɌɘɘɧ 

ɔəɞɑəɝɔɎəɚɝɞɔ ɟɜɚɎəɫ ɝɑɜɚɏɚ ɢɎɑɞɌ. 

Å ɉɖɝɢɑɝɝ ð ɚɛɔɝɧɎɌɑɞ, ɫɎɗɫɑɞɝɫ ɗɔ ɝɞɌ-

ɞɔɝɞɔɣɑɝɖɚɑ ɜɌɝɛɜɑɐɑɗɑəɔɑ ɔəɞɑəɝɔɎəɚɝɞɔ 

ɍɚɗɑɑ ɜɌɝɛɜɑɐɑɗɑəəɧɘ ɔɗɔ ɍɚɗɑɑ ɖɚəɢɑəɞɜɔ-

ɜɚɎɌəəɧɘ Ɏɚɖɜɟɏ ɝɜɑɐəɑɏɚ ɓəɌɣɑəɔɫ. 

ȽɞɌɞɔɝɞɔɖɌ Ɏɞɚɜɚɏɚ ɛɚɜɫɐɖɌ ɔɓɎɗɑɖɌɑɞ-

ɝɫ ɔɓ ɘɌɞɜɔɢɧ, ɛɚɝɞɜɚɑəəɚɕ əɌ ɘɑɒɛɔɖɝɑɗɨ-

əɚɕ ɖɚɜɜɑɗɫɢɔɔ ɔɝɡɚɐəɚɏɚ ɔɓɚɍɜɌɒɑəɔɫ: 

Å ȬɎɞɚɖɚɜɜɑɗɫɢɔɫ ð ɘɑɜɧ ɔɓɘɑɜɑəɔɫ 

ɔəɞɑəɝɔɎəɚɝɞɔ ɝɔɏəɌɗɌ ɛɔɖɝɑɗɌ ɚɞəɚɝɔɞɑɗɨ-

əɚ ɢɎɑɞɌ. 

Å ɉəɞɜɚɛɔɫ ð ɚɛɔɝɧɎɌɑɞ ɝɗɟɣɌɕəɚɝɞɨ 

ɚɍɗɌɝɞɑɕ ɚɞəɚɝɔɞɑɗɨəɚ ɔɡ ɝɚɝɑɐɑɕ. 

Å Ⱥɐəɚɜɚɐəɚɝɞɨ ð ɫɎɗɫɑɞɝɫ ɘɑɜɚɕ ɖɚɗɔ-

ɣɑɝɞɎɌ ɗɚɖɌɗɨəɚɕ ɚɐəɚɜɚɐəɚɝɞɔ, ɛɜɔɝɟɞ-

ɝɞɎɟɪɥɑɕ Ɏ ɔɓɚɍɜɌɒɑəɔɔ. ȭɚɗɑɑ Ɏɧɝɚɖɚɑ 

ɓəɌɣɑəɔɑ ɚɐəɚɜɚɐəɚɝɞɔ ɝɎɫɓɌəɚ ɝ ɍɚɗɑɑ 

ɛɗɚɞəɚɕ ɔɗɔ ɍɚɗɑɑ ɞɚɗɝɞɚɕ ɝɞɜɟɖɞɟɜɚɕ. 

Å ɉəɑɜɏɔɫ ð ɛɚɖɌɓɧɎɌɑɞ, ɑɝɞɨ ɗɔ ɛɜɑɚɍ-

ɗɌɐɌəɔɑ ɟɜɚɎəɑɕ ɝɑɜɚɏɚ ɢɎɑɞɌ. ȹɌɔɘɑəɨɤɑɑ 

ɓəɌɣɑəɔɑ ɩəɑɜɏɔɔ ɐɚɝɞɔɏɌɑɞɝɫ, ɖɚɏɐɌ əɑɞ ɐɚ-

ɘɔəɔɜɟɪɥɔɡ ɟɜɚɎəɑɕ ɝɑɜɚɏɚ ɢɎɑɞɌ, ɞ.ɑ. 

ɔɓɚɍɜɌɒɑəɔɑ ɚɐəɚɜɚɐəɚ. 

Å ȶɚəɞɜɌɝɞəɚɝɞɨ ð ɛɜɑɐɝɞɌɎɗɫɑɞ ɝɚɍɚɕ 

ɘɑɜɟ ɔɐɑəɞɔɣəɚɝɞɔ ɛɔɖɝɑɗɑɕ ɖ ɔɡ ɝɚɝɑɐɫɘ ɛɚ 

ɟɜɚɎəɪ ɔəɞɑəɝɔɎəɚɝɞɔ ɝɔɏəɌɗɌ. 

Å ȽɟɘɘɌ  ɖɎɌɐɜɌɞɚɎ ð ɝɟɘɘɌ ɖɎɌɐɜɌɞɔɣ- 

 

ȼɔɝ. 1 Ɍ (Fig. 1 Ɍ) 

 

ȼɔɝ. 1 ɍ (Fig. 1 b) 

 

ȼɔɝ. 1 Ɏ (Fig. 1 ɝ) 

ȼɔɝ. 1.      ȭɚɗɨəɚɕ ȷ., 46 ɗɑɞ. ȸȽȶȾ ɝ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ, ɛɌɜɑəɡɔɘɌɞɚɓəɌɫ ɠɌɓɌ, ɌɖɝɔɌɗɨəɌɫ 

ɜɑɖɚəɝɞɜɟɖɢɔɫ. 

Ɍ - ɚɍɜɌɓɚɎɌəɔɑ ɛɜɌɎɚɕ ɛɚɣɖɔ, ɜɟɣəɚɑ Ɏɧɐɑɗɑəɔɑ ɚɍɜɌɓɚɎɌəɔɫ (ɖɚəɞɟɜ ɖɜɌɝəɧɕ ɢɎɑɞ); 

ɍ - 3D ɘɚɐɑɗɔɜɚɎɌəɔɑ Ɏɔɐ ɝɛɑɜɑɐɔ, ɚɛɟɡɚɗɨ ɛɜɌɎɚɕ ɛɚɣɖɔ (ɖɜɌɝəɌɫ ɝɞɜɑɗɖɌ); 

Ɏ - ɎɧɐɑɗɑəəɌɫ 3D ɘɚɐɑɗɨ ɚɍɜɌɓɚɎɌəɔɫ. 

Fig. 1.   Patient L, 46 year. MSCT with contrast, parenchymal phase, axial view . 

Ɍ - tumor of the right kidney, manually defined irregular ROI (red line);  

b - 3D modeling, front view, right kidney tumor (red line);  

ɝ - dedicated 3D model of tumor.  
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əɚɏɚ ɚɞɖɗɚəɑəɔɫ ɔəɞɑəɝɔɎəɚɝɞɔ ɟɜɚɎəɫ ɝɑɜɚ-

ɏɚ ɢɎɑɞɌ. 

Ȱɗɫ ɚɛɜɑɐɑɗɑəɔɫ ɎɔɐɌ ɘɚɜɠɚɗɚɏɔɔ ɚɍ-

ɜɌɓɚɎɌəɔɕ ɔ ɞɚɣəɚɝɞɔ ɖɗɌɝɝɔɠɔɖɌɢɔɔ ɍɧɗ 

ɛɜɔɘɑəɑə Ɍɗɏɚɜɔɞɘ ɘɌɤɔəəɚɏɚ ɚɍɟɣɑəɔɫ 

çȷɚɏɔɝɞɔɣɑɝɖɌɫ ɜɑɏɜɑɝɝɔɫè, Ɏ ɖɚɞɚɜɚɘ ɔɝ-

ɛɚɗɨɓɚɎɌɗɌɝɨ ɝɞɌɞɔɝɞɔɖɌ ɛɑɜɎɚɏɚ ɔ Ɏɞɚɜɚɏɚ 

ɛɚɜɫɐɖɌ Ɏ ɖɌɣɑɝɞɎɑ əɌɍɚɜɌ Ɏɡɚɐəɧɡ ɛɌɜɌ-

ɘɑɞɜɚɎ. Ȼɑɜɑɣɑəɨ ɓəɌɣɔɘɧɡ ɛɌɜɌɘɑɞɜɚɎ ɝɞɌ-

ɞɔɝɞɔɖ ɛɑɜɎɚɏɚ ɔ Ɏɞɚɜɚɏɚ ɛɚɜɫɐɖɌ ɍɧɗɔ ɚɞɚ-

ɍɜɌəɧ əɌ ɚɝəɚɎɑ ɛɜɚɎɑɐɑəəɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ 

ɛɜɔ Ɏɧɛɚɗəɑəɔɔ ɖɗɌɝɝɔɠɔɖɌɢɔɔ ɞɔɛɌ ɘɚɜ-

ɠɚɗɚɏɔɔ, Ɍ ɞɌɖɒɑ Ɏɧɛɚɗəɑəəɚɕ ɖɚɘɍɔəɌɢɔɔ 

ɜɌɝɝɘɌɞɜɔɎɌɑɘɧɡ ɛɌɜɌɘɑɞɜɚɎ. 

ȼɑɓɟɗɨɞɌɞɧ ɔɝɝɗɑɐɚɎɌəɔɫ. 

Ⱦɑɖɝɞɟɜəɧɑ ɛɜɔɓəɌɖɔ ɛɜɑɐɝɞɌɎɗɑəɧ 

Ɏɑɖɞɚɜɚɘ əɌɍɚɜɌ ɛɔɖɝɑɗɑɕ ɝ ɡɌɜɌɖɞɑɜɔɝɞɔ-

ɖɚɕ ɟɜɚɎəɫ ɝɑɜɚɝɞɔ ɚɞ 0 ɐɚ 255, ɚɢɑəɔɎɌɪ-

ɥɟɪ ɛɗɚɞəɚɝɞɨ ɚɍɦɑɖɞɌ Ɏ 3D ɘɚɐɑɗɔ ɚɛɟɡɚɗɔ. 

ȶɚɗɔɣɑɝɞɎɚ ɛɔɖɝɑɗɑɕ, ɝɚɐɑɜɒɌɥɔɡɝɫ Ɏ ɚɍɜɌ-

ɓɚɎɌəɔɔ, ɎɌɜɨɔɜɚɎɌɗɚɝɨ ɚɞ 17 ɞɧɝɫɣ ɐɚ 5 

ɘɔɗɗɔɚəɚɎ.  ȹɔɒɑ ɛɜɑɐɝɞɌɎɗɑəɧ ɜɑɓɟɗɨɞɌɞɧ 

ɓəɌɣɑəɔɕ ɔ ɏɜɌɠɔɣɑɝɖɚɑ ɔɓɚɍɜɌɒɑəɔɑ ɞɑɖ-

ɝɞɟɜəɧɡ ɛɜɔɓəɌɖɚɎ ɝɞɌɞɔɝɞɔɖɔ ɛɑɜɎɚɏɚ ɛɚ-

ɜɫɐɖɌ (ɜɔɝ. 2) ɔ Ɏɞɚɜɚɏɚ ɛɚɜɫɐɖɌ (ɜɔɝ. 3) ɐɗɫ 

ɖɌɒɐɚɕ ɔɓ 5 ɏɜɟɛɛ əɌɍɗɪɐɑəɔɕ: 

o ȬəɏɔɚɘɔɚɗɔɛɚɘɌ 

¶ Ƚɜɑɐəɑɑ ɓəɌɣɑəɔɑ ɚɞ 538,17 ɐɚ 

30,89  

¶ ȽɜɑɐəɑɖɎɌɐɜɌɞɔɣəɚɑ ɚɞɖɗɚəɑəɔɑ  

 

ȼɔɝ. 2 (Fig. 2) 

ȼɔɝ. 2.    ȰɔɌɏɜɌɘɘɌ.  

ȽɞɌɞɔɝɞɔɖɌ ɛɑɜɎɚɏɚ ɛɚɜɫɐɖɌ ɐɗɫ ɔɝɝɗɑɐɟɑɘɧɡ ɏɜɟɛɛ. 

Fig. 2.    Diagram.   

1st order statistics for examined groups.  
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ȼɔɝ. 3 (Fig. 3) 

ȼɔɝ. 3.    ȰɔɌɏɜɌɘɘɌ.  

ȽɞɌɞɔɝɞɔɖɌ Ɏɞɚɜɚɏɚ ɛɚɜɫɐɖɌ ɐɗɫ ɔɝɝɗɑɐɟɑɘɧɡ ɏɜɟɛɛ. 

Fig. 3.    Diagram.   

2nd order statistics for examined groups . 
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ɚɞ 628,75 ɐɚ 34,75 

¶ Ȭɝɔɘɘɑɞɜɔɫ ɚɞ 2,90 ɐɚ 0,32 

¶ ɉɖɝɢɑɝɝ ɚɞ 21,29 ɐɚ -1,40  

¶ ȬɎɞɚɖɚɜɜɑɗɫɢɔɫ ɚɞ 36319,00 ɐɚ 

2124,43  

¶ ɉəɞɜɚɛɔɫ ɚɞ 9,97 ɐɚ 7,86 

¶ Ⱥɐəɚɜɚɐəɚɝɞɨ ɚɞ 0,14 ɐɚ 0,05 

¶ ɉəɑɜɏɔɫ ɚɞ 0,0008 ɐɚ 0,0001 

¶ ȶɚəɞɜɌɝɞəɚɝɞɨ ɚɞ 1374,27 ɐɚ 

229,29  

¶ ȽɟɘɘɌ ɖɎɌɐɜɌɞɚɎ ɚɞ 2828,38 ɐɚ 

306,97  

o ȺəɖɚɢɔɞɚɘɌ 

¶ Ƚɜɑɐəɑɑ ɓəɌɣɑəɔɑ ɚɞ 625,95 ɐɚ 

18,86  

¶ ȽɜɑɐəɑɖɎɌɐɜɌɞɔɣəɚɑ ɚɞɖɗɚəɑəɔɑ 

ɚɞ 788,74 ɐɚ 26,42 

¶ Ȭɝɔɘɘɑɞɜɔɫ ɚɞ 2,37 ɐɚ 1,25 

¶ ɉɖɝɢɑɝɝ ɚɞ 4,77 ɐɚ 0,17 

¶ ȬɎɞɚɖɚɜɜɑɗɫɢɔɫ ɚɞ 37145,72 ɐɚ 

11569,94  

¶ ɉəɞɜɚɛɔɫ ɚɞ 8,92 ɐɚ 7,79 

¶ Ⱥɐəɚɜɚɐəɚɝɞɨ ɚɞ 0,12 ɐɚ 0,06 

¶ ɉəɑɜɏɔɫ ɚɞ 0,0006 ɐɚ 0,0002 

¶ ȶɚəɞɜɌɝɞəɚɝɞɨ ɚɞ 478,28 ɐɚ 

123,33  

¶ ȽɟɘɘɌ ɖɎɌɐɜɌɞɚɎ ɚɞ 917,47 ɐɚ 

205,22  

o Ɂɜɚɘɚɠɚɍəɧɕ Ȼȶȼ 

¶ Ƚɜɑɐəɑɑ ɓəɌɣɑəɔɑ ɚɞ 323,45 ɐɚ 

29,21  

¶ ȽɜɑɐəɑɖɎɌɐɜɌɞɔɣəɚɑ ɚɞɖɗɚəɑ-

əɔɑ ɚɞ 340,08 ɐɚ 39,01 

¶ Ȭɝɔɘɘɑɞɜɔɫ ɚɞ 2,20 ɐɚ 1,31 

¶ ɉɖɝɢɑɝɝ ɚɞ 5,20 ɐɚ 0,98 

¶ ȬɎɞɚɖɚɜɜɑɗɫɢɔɫ ɚɞ 51159,16 ɐɚ 

16985,15  

¶ ɉəɞɜɚɛɔɫ ɚɞ 9,02 ɐɚ 7,99 

¶ Ⱥɐəɚɜɚɐəɚɝɞɨ ɚɞ 0,10 ɐɚ 0,06 

¶ ɉəɑɜɏɔɫ ɚɞ 0,0007 ɐɚ 0,0002 

¶ ȶɚəɞɜɌɝɞəɚɝɞɨ ɚɞ 782,54 ɐɚ 

210,19  

¶ ȽɟɘɘɌ ɖɎɌɐɜɌɞɚɎ ɚɞ 884,05 ɐɚ 

216,18  

o ȻɌɛɔɗɗɫɜəɧɕ Ȼȶȼ 

¶ Ƚɜɑɐəɑɑ ɓəɌɣɑəɔɑ ɚɞ 383,58 ɐɚ 

10,86  

¶ ȽɜɑɐəɑɖɎɌɐɜɌɞɔɣəɚɑ ɚɞɖɗɚəɑ-

əɔɑ ɚɞ 421,36 ɐɚ 14,92 

¶ Ȭɝɔɘɘɑɞɜɔɫ ɚɞ 2,65 ɐɚ 1,20 

¶ ɉɖɝɢɑɝɝ ɚɞ 6,36 ɐɚ 0,10 

¶ ȬɎɞɚɖɚɜɜɑɗɫɢɔɫ ɚɞ 24566,32 ɐɚ 

9313,53  

¶ ɉəɞɜɚɛɔɫ ɚɞ 9,33 ɐɚ 7,61 

¶ Ⱥɐəɚɜɚɐəɚɝɞɨ ɚɞ 0,12 ɐɚ 0,04 

¶ ɉəɑɜɏɔɫ ɚɞ 0,0008 ɐɚ 0,0001 

¶ ȶɚəɞɜɌɝɞəɚɝɞɨ ɚɞ 1181,43 ɐɚ 

130,63  

¶ ȽɟɘɘɌ ɖɎɌɐɜɌɞɚɎ ɚɞ 739,88 ɐɚ 

164,41  

o ȽɎɑɞɗɚɖɗɑɞɚɣəɧɕ Ȼȶȼ 

¶ Ƚɜɑɐəɑɑ ɓəɌɣɑəɔɑ ɚɞ 179,73 ɐɚ 

33,36  

¶ ȽɜɑɐəɑɖɎɌɐɜɌɞɔɣəɚɑ ɚɞɖɗɚəɑ-

əɔɑ ɚɞ 236,94 ɐɚ 39,20 

¶ Ȭɝɔɘɘɑɞɜɔɫ ɚɞ 2,47 ɐɚ 0,51 

¶ ɉɖɝɢɑɝɝ ɚɞ 5,23 ɐɚ -0,90  

¶ ȬɎɞɚɖɚɜɜɑɗɫɢɔɫ ɚɞ 44277,59 ɐɚ 

18016,46  

¶ ɉəɞɜɚɛɔɫ ɚɞ 9,59 ɐɚ 7,63 

¶ Ⱥɐəɚɜɚɐəɚɝɞɨ ɚɞ 0,11 ɐɚ 0,04 

¶ ɉəɑɜɏɔɫ ɚɞ 0,0007 ɐɚ 0,0001 

¶ ȶɚəɞɜɌɝɞəɚɝɞɨ ɚɞ 1061,91 ɐɚ 

132,90  

¶ ȽɟɘɘɌ ɖɎɌɐɜɌɞɚɎ ɚɞ 1866,24 ɐɚ 

179,93  

Ȼɚɗɟɣɑəəɧɑ ɡɌɜɌɖɞɑɜɔɝɞɔɖɔ ɞɑɖɝɞɟɜ-

əɧɡ ɛɜɔɓəɌɖɚɎ ɔɝɛɚɗɨɓɚɎɌɗɔɝɨ ɐɗɫ ɝɚɓɐɌəɔɫ 

ɘɚɐɑɗɑɕ ɛɜɔ ɛɚɘɚɥɔ ɌɗɏɚɜɔɞɘɚɎ ɘɌɤɔəəɚɏɚ 

ɚɍɟɣɑəɔɫ, əɌɛɜɌɎɗɑəəɧɡ əɌ ɛɚɔɝɖ ɝɖɜɧɞɧɡ 

ɓɌɖɚəɚɘɑɜəɚɝɞɑɕ Ɏ ɚɛɜɑɐɑɗɑəɔɑ ɘɚɜɠɚɗɚɏɔ-

ɣɑɝɖɚɕ ɛɜɔəɌɐɗɑɒəɚɝɞɔ ɚɍɜɌɓɚɎɌəɔɕ ɛɌɜɑə-

ɡɔɘɧ ɛɚɣɖɔ. Ȱɗɫ ɐɑɘɚəɝɞɜɌɢɔɔ ɛɜɔəɢɔɛɚɎ 

ɜɌɍɚɞɧ ɌɗɏɚɜɔɞɘɚɎ ɘɌɤɔəəɚɏɚ ɚɍɟɣɑəɔɫ ɍɧɗ 

ɐɚɛɚɗəɔɞɑɗɨəɚ ɜɑɌɗɔɓɚɎɌə Ɍɗɏɚɜɔɞɘ çȰɑɜɑɎɚ 

ɜɑɤɑəɔɕè, ɛɚɓɎɚɗɫɪɥɔɕ ɛɜɑɐɝɞɌɎɔɞɨ Ɏ 

əɌɏɗɫɐəɚɘ Ɏɔɐɑ ɝɡɑɘɟ ɐɗɫ əɌɡɚɒɐɑəɔɫ ɓɗɚ-

ɖɌɣɑɝɞɎɑəəɧɡ ɔ ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɧɡ əɚɎɚɚɍ-

ɜɌɓɚɎɌəɔɕ (ɜɔɝ. 4). 

ȹɌ ɚɝəɚɎɌəɔɔ ɔɝɛɚɗɨɓɟɑɘɧɡ Ɍɗɏɚɜɔɞ-

ɘɚɎ ɘɌɤɔəəɚɏɚ ɚɍɟɣɑəɔɫ ɝɠɚɜɘɔɜɚɎɌəɧ ɘɚ-

ɐɑɗɔ, ɎɖɗɪɣɌɪɥɔɑ ɝɚɣɑɞɌəɔɑ ɜɌɓɗɔɣəɧɡ 10 

ɞɑɖɝɞɟɜəɧɡ ɛɜɔɓəɌɖɚɎ ɛɑɜɎɚɏɚ ɔ Ɏɞɚɜɚɏɚ ɛɚ-

ɜɫɐɖɚɎ. Ȯ ɘɚɐɑɗɫɡ ɍɧɗɔ ɛɜɚɌəɌɗɔɓɔɜɚɎɌəɧ 

10 əɌɍɗɪɐɑəɔɕ ɔɓ ɖɌɒɐɚɕ ɏɜɟɛɛɧ ɛɚ ɘɚɜɠɚ-

ɗɚɏɔɣɑɝɖɚɕ ɛɜɔəɌɐɗɑɒəɚɝɞɔ. Ⱦɚɣəɚɝɞɨ ɐɔɌ-

ɏəɚɝɞɔɖɔ ɐɗɫ ɖɌɒɐɚɕ ɏɜɟɛɛɧ ɎɌɜɨɔɜɚɎɌɗɌ ɚɞ 

50 ɐɚ 80%: 

-   ɏɜɟɛɛɌ əɚɎɚɚɍɜɌɓɚɎɌəɔɕ Ɍəɏɔɚɘɔɚ-

ɗɔɛɚɘɧ: 80% ɞɚɣəɚɝɞɔ ɛɜɔ ɔɝɛɚɗɨɓɚɎɌəɔɔ 

ɛɌɜɌɘɑɞɜɌ çɌɎɞɚɖɚɜɜɑɗɫɢɔɫè ɝɚɎɘɑɝɞəɚ ɝ ɛɌ-

ɜɌɘɑɞɜɚɘ çɖɚəɞɜɌɝɞəɚɝɞɨè; 

-  ɏɜɟɛɛɌ əɚɎɚɚɍɜɌɓɚɎɌəɔɕ ɚəɖɚɢɔɞɚ-

ɘɧ: 70% ɞɚɣəɚɝɞɔ ɛɜɔ ɔɝɛɚɗɨɓɚɎɌəɔɔ ɛɌɜɌ-

ɘɑɞɜɚɎ çɩəɞɜɚɛɔɫè ɔ çɩɖɝɢɑɝɝè. ȬəɌɗɚɏɔɣəɧɕ 

ɜɑɓɟɗɨɞɌɞ ɘɚɒɑɞ ɍɧɞɨ ɛɚɗɟɣɑə ɛɜɔ ɔɝɛɚɗɨɓɚ-

ɎɌəɔɔ ɛɌɜɌɘɑɞɜɚɎ çɩɖɝɢɑɝɝè ɔ çɖɚəɞɜɌɝɞ-

əɚɝɞɨè. 

- ɏɜɟɛɛɌ ɛɌɛɔɗɗɫɜəɚɏɚ Ȼȶȼ: 80% ɞɚɣəɚ-

ɝɞɔ ɛɜɔ ɔɝɛɚɗɨɓɚɎɌəɔɔ ɛɌɜɌɘɑɞɜɚɎ çɌɎɞɚ-

ɖɚɜɜɑɗɫɢɔɫè ɔ çɝɟɘɘɌ ɖɎɌɐɜɌɞɚɎè; 

-   ɏɜɟɛɛɌ ɝɎɑɞɗɚɖɗɑɞɚɣəɚɏɚ Ȼȶȼ: 50% 

ɞɚɣəɚɝɞɔ ɛɜɔ ɔɝɛɚɗɨɓɚɎɌəɔɔ ɛɌɜɌɘɑɞɜɌ 

çɝɜɑɐəɑɑ ɓəɌɣɑəɔɑè, ɗɔɍɚ ɛɌɜɌɘɑɞɜɌ çɝɜɑɐəɑɑ 

ɚɞɖɗɚəɑəɔɑè; 
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- ɏɜɟɛɛɌ ɡɜɚɘɚɠɚɍəɚɏɚ Ȼȶȼ: 70% ɞɚɣ-

əɚɝɞɔ ɛɜɔ ɔɝɛɚɗɨɓɚɎɌəɔɔ ɛɌɜɌɘɑɞɜɚɎ çɌɎɞɚ-

ɖɚɜɜɑɗɫɢɔɫè, çɖɚəɞɜɌɝɞəɚɝɞɨè, çɩəɞɜɚɛɔɫè ɔ 

çɩəɑɜɏɔɫè. 

Ⱥɍɝɟɒɐɑəɔɑ.  

Ȼɜɔ ɌəɌɗɔɓɑ ɝɚɎɜɑɘɑəəɧɡ ɘɑɞɚɐɚɎ ɗɟ-

ɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɔɝɛɚɗɨɓɟɑɞɝɫ ɎɔɓɟɌɗɨəɌɫ 

ɚɢɑəɖɌ ɎɜɌɣɚɘ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ. Ȯ ɝɎɚɬɘ 

ɓɌɖɗɪɣɑəɔɔ ɝɛɑɢɔɌɗɔɝɞ ɔɝɛɚɗɨɓɟɑɞ əɑɍɚɗɨ-

ɤɚɕ ɚɍɦɬɘ ɚɍɦɑɖɞɔɎəɚ ɔɓɘɑɜɫɑɘɧɡ ɛɌɜɌɘɑɞ-

ɜɚɎ: ɜɌɓɘɑɜ ɛɌɞɚɗɚɏɔɣɑɝɖɚɏɚ ɚɍɜɌɓɚɎɌəɔɫ, 

ɞɚɛɚɏɜɌɠɚ-ɌəɌɞɚɘɔɣɑɝɖɔɑ ɎɓɌɔɘɚɚɞəɚɤɑ-

əɔɫ, ɖɚɗɔɣɑɝɞɎɑəəɧɑ ɡɌɜɌɖɞɑɜɔɝɞɔɖɔ ɓɚəɧ 

ɔəɞɑɜɑɝɌ (ROI), ɝɜɑɐəɑɑ ɓəɌɣɑəɔɑ ɛɌɜɌɘɑɞɜɌ, 

əɌɛɜɔɘɑɜ, ɑɐɔəɔɢɌ ɁɌɟəɝɠɔɗɐɌ (HU) əɌ 

ȸȽȶȾ, ɔəɞɑəɝɔɎəɚɝɞɨ ɝɔɏəɌɗɌ (SI) əɌ ȸȼȾ 

ɔɗɔ ɝɞɌəɐɌɜɞɔɓɔɜɚɎɌəəɚɑ ɓəɌɣɑəɔɑ ɛɚɏɗɚɥɑ-

əɔɫ (SUV) əɌ ȻɉȾ, əɚ ɩɞɔ ɛɌɜɌɘɑɞɜɧ əɑ ɚɞ-

ɜɌɒɌɪɞ ɛɜɚɝɞɜɌəɝɞɎɑəəɚɑ ɜɌɝɛɜɑɐɑɗɑəɔɑ 

ɐɌəəɧɡ ɡɌɜɌɖɞɑɜɔɝɞɔɖ. ȯɗɌɓ ɣɑɗɚɎɑɖɌ ɜɌɝɛɚ-

ɓəɌɬɞ ɞɑɖɝɞɟɜɟ ɗɟɣɑɎɚɕ ɎɔɓɟɌɗɔɓɌɢɔɔ ɖɌɖ 

ɝɗɚɒəɧɕ ɟɓɚɜ, ɝɚɝɞɚɫɥɔɕ ɔɓ ɛɜɚɝɞɜɌəɝɞɎɑə-

əɚ ɚɜɏɌəɔɓɚɎɌəəɧɡ, ɛɚɎɞɚɜɫɪɥɔɡɝɫ ɖɌɜɞɔə, 

ɖɚɞɚɜɧɑ ɔɘɑɪɞ ɡɌɜɌɖɞɑɜəɧɕ, ɖɌɖɔɘ-ɞɚ ɚɍɜɌ-

ɓɚɘ ɚɐəɚɜɚɐəɧɕ, Ɏəɑɤəɔɕ Ɏɔɐ. ȷɚɖɌɗɨəɧɑ 

ɟɓɚɜɧ Ɏəɟɞɜɔ ɢɑɗɚɏɚ ɔɓɚɍɜɌɒɑəɔɫ ɔɘɑɪɞ 

ɚɛɜɑɐɑɗɑəəɟɪ ɫɜɖɚɝɞɨ, ɜɌɓɘɑɜ ɢɎɑɞɌ, ɤɑɜɚ-

ɡɚɎɌɞɚɝɞɨ, əɌɛɜɌɎɗɑəəɚɝɞɨ, ɝɗɟɣɌɕəɚɝɞɨ, 

ɏɗɌɐɖɚɝɞɨ, ɏɜɌəɟɗɫɢɔɪ ɔ ɞɌɖ ɐɌɗɑɑ. ȻɚɗəɌɫ 

ɚɢɑəɖɌ ɖɚɗɔɣɑɝɞɎɑəəɧɡ ɡɌɜɌɖɞɑɜɔɝɞɔɖ ɝɚ-

Ɏɜɑɘɑəəɧɡ ɘɑɞɚɐɚɎ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ 

ɏɗɌɓɚɘ ɣɑɗɚɎɑɖɌ əɑɎɚɓɘɚɒəɌ. 

ȾȬ ɔɓɚɍɜɌɒɑəɔɫ ɛɜɑɐɚɝɞɌɎɗɫɑɞ əɌɘəɚɏɚ 

ɍɚɗɨɤɑ ɔəɠɚɜɘɌɢɔɔ ɚ ɝɞɜɟɖɞɟɜɑ ɔ ɠɟəɖɢɔɚ-

əɌɗɨəɧɡ ɡɌɜɌɖɞɑɜɔɝɞɔɖɌɡ ɍɔɚɗɚɏɔɣɑɝɖɔɡ 

ɚɍɦɑɖɞɚɎ, ɛɚɩɞɚɘɟ, ɌəɌɗɔɓ ɞɑɖɝɞɟɜəɧɡ ɖɌɜ-

ɞɔə ɫɎɗɫɑɞɝɫ ɎɌɒəɧɘ Ɏɚɛɜɚɝɚɘ Ɏ ɚɍɜɌɍɚɞɖɑ 

ɔ ɛɚəɔɘɌəɔɔ ɛɚɗɟɣɑəəɚɏɚ ɔɓɚɍɜɌɒɑəɔɫ. Ȼɚ 

ɜɑɓɟɗɨɞɌɞɌɘ əɌɤɑɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɞɚɣəɚɝɞɨ 

ɘɚɜɠɚɗɚɏɔɣɑɝɖɚɕ ɎɑɜɔɠɔɖɌɢɔɔ ɗɚɖɌɗɔɓɚ-

ɎɌəəɧɡ ɚɍɜɌɓɚɎɌəɔɕ ɛɌɜɑəɡɔɘɧ ɛɚɣɖɔ Ɏ 

ɏɜɟɛɛɌɡ əɌɍɗɪɐɑəɔɕ ɝ ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɧɘɔ 

əɚɎɚɚɍɜɌɓɚɎɌəɔɫɘɔ ɝɚɝɞɌɎɔɗɌ 70-80%. Ȼɚɗɟ-

ɣɑəəɧɑ əɌɘɔ ɜɑɓɟɗɨɞɌɞɧ ɚɞɗɔɣɌɪɞɝɫ ɚɞ ɜɑ-

ɓɟɗɨɞɌɞɚɎ ɜɌɍɚɞɧ Varghese ɝ ɝɚɌɎɞ., ɏɐɑ ɞɚɣ-

əɚɝɞɨ ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɕ ɐɔɌɏəɚɝɞɔɖɔ  

ɏɜɟɛɛ ɛɌɢɔɑəɞɚɎ ɝ  ɚəɖɚɢɔɞɚɘɚɕ  ɔ Ɍəɏɔɚ-

ɘɔɚɗɔɛɚɘɚɕ  ɚɞ ɓɗɚɖɌɣɑɝɞɎɑəəɧɡ əɚɎɚɚɍɜɌ-

ɓɚɎɌəɔɕ ɝɚɝɞɌɎɔɗɌ 83-95% [11]. ȺɐəɌɖɚ Ɏ ɔɝ-

ɝɗɑɐɚɎɌəɔɔ Varghese ɝ ɝɚɌɎɞ., ɟɣɔɞɧɎɌɗɌɝɨ 

31 ɞɑɖɝɞɟɜəɌɫ ɡɌɜɌɖɞɑɜɔɝɞɔɖɌ ɔɓ ɔɓɚɍɜɌɒɑ-

əɔɕ Ɏ 2D ɔ 3D ɠɚɜɘɌɞɑ, ɞɑɘ ɝɌɘɧɘ ɖɚɗɔɣɑ-

ɝɞɎɚ ɐɌəəɧɡ ɞɑɖɝɞɟɜɧ Ɏ 3 ɜɌɓɌ ɍɚɗɨɤɑ, ɣɑɘ Ɏ 

əɌɤɑɕ ɜɌɍɚɞɑ [11]. Ȯ əɌɤɑɘ ɔɝɝɗɑɐɚɎɌəɔɔ 

ɟɣɔɞɧɎɌɗɔɝɨ ɞɑɖɝɞɟɜəɧɑ ɛɜɔɓəɌɖɔ, ɎɖɗɪɣɌ-

ɪɥɔɑ  Ɏ ɝɑɍɫ 4 ɡɌɜɌɖɞɑɜɔɝɞɔɖɔ ɌəɌɗɔɓɌ ɏɔ-

ɝɞɚɏɜɌɘɘ ɝɑɜɚɏɚ ɢɎɑɞɌ ɔ 6 ɛɚɖɌɓɌɞɑɗɑɕ ɜɌɝ-

ɛɚɗɚɒɑəɔɫ Ɏɚɖɝɑɗɑɕ ɝɑɜɚɏɚ ɢɎɑɞɌ Ɏ ɛɜɚ-

ɝɞɜɌəɝɞɎɑ əɌ ɚɝəɚɎɌəɔɔ ɛɚɝɞɜɚɑəɔɫ ɘɌɞɜɔɢ 

ɁɌɜɌɗɔɖɌ [14]. ȰɌəəɧɕ ɠɌɖɞ, Ɏɑɜɚɫɞəɑɑ Ɏɝɑ-

ɏɚ, ɔɘɑɑɞ ɛɜɫɘɟɪ ɓɌɎɔɝɔɘɚɝɞɨ Ɏ ɞɚɘ, ɣɞɚ 

ɟɎɑɗɔɣɑəɔɑ ɎɖɗɪɣɌɑɘɧɡ Ɏ ɔəɞɑɗɗɑɖɞɟɌɗɨəɧɕ 

ɌəɌɗɔɓ ɛɜɔɓəɌɖɚɎ ɞɑɖɝɞɟɜɧ ɘɚɒɑɞ ɛɚɎɧɤɌɞɨ 

ɞɚɣəɚɝɞɨ ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɕ ɐɔɌɏəɚɝɞɔɖɔ 

ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɧɡ ɔ ɓɗɚɖɌɣɑɝɞɎɑəəɧɡ əɚɎɚ-

ɚɍɜɌɓɚɎɌəɔɕ. Ⱦɚɣəɚɝɞɨ ɐɔɌɏəɚɝɞɔɖɔ ɓɗɚɖɌɣɑ-

ɝɞɎɑəəɧɡ ɚɍɜɌɓɚɎɌəɔɕ Ɏ əɌɤɑɕ ɜɌɍɚɞɑ ɍɧɗɌ 

əɌɔɍɚɗɨɤɑɕ ɐɗɫ əɌɍɗɪɐɑəɔɕ ɝ ɛɌɛɔɗɗɫɜəɧɘ 

Ȼȶȼ 1 ɞɔɛɌ ɔ ɝɚɝɞɌɎɔɗ 80%, Ɍ əɌɔɘɑəɨɤɑɕ-

ɐɗɫ ɏɜɟɛɛɧ ɝɎɑɞɗɚɖɗɑɞɚɣəɚɏɚ Ȼȶȼ-50%. Ⱥɐ-

 

ȼɔɝ. 4 (Fig. 4) 

ȼɔɝ. 4.   Ȼɜɔɘɑɜ ɌɗɏɚɜɔɞɘɌ çȰɑɜɑɎɚ ɜɑɤɑəɔɕè ɐɗɫ ɚɛɜɑɐɑɗɑəɔɫ ɓɗɚɖɌɣɑɝɞɎɑəəɧɡ ɔ ɐɚɍɜɚɖɌ-

ɣɑɝɞɎɑəəɧɡ əɚɎɚɚɍɜɌɓɚɎɌəɔɕ. 

Fig. 4.    An example of the "Decision Tree" algorithm for determination of malignant and benign neo-

plasms.   

http://www.rejr.ru/


 

 

   RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY  

| www.rejr.ru | REJR. 2021; 11 (4):94-104       DOI: 10.21569/2222-7415-2021-11-4-94-104                    102 
 

 

əɌɖɚ, ɑɝɗɔ ɜɌɝɝɘɌɞɜɔɎɌɞɨ ɚɞɐɑɗɨəɧɑ ɡɌɜɌɖ-

ɞɑɜɔɝɞɔɖɔ ɞɑɖɝɞɟɜəɚɏɚ ɌəɌɗɔɓɌ, əɌɔɍɚɗɨɤɔɕ 

ɛɚɖɌɓɌɞɑɗɨ ɩəɞɜɚɛɔɔ ɍɧɗ ɚɞɘɑɣɑə Ɏ ɏɜɟɛɛɑ 

ɍɚɗɨəɧɡ ɝɚ ɝɎɑɞɗɚɖɗɑɞɚɣəɧɘ Ȼȶȼ- 9,59Ñ7,63. 

ȻɚɖɌɓɌɞɑɗɨ ɩəɞɜɚɛɔɔ ɚɞɜɌɒɌɑɞ ɡɌɚɞɔɣəɚɝɞɨ 

ɔɗɔ ɝɗɚɒəɚɝɞɨ ɔɓɚɍɜɌɒɑəɔɫ: ɣɑɘ ɘɑəɨɤɑ 

ɔɓɚɍɜɌɒɑəɔɑ ɛɚɐɣɔəɑəɚ ɖɌɖɚɘɟ-ɞɚ ɛɚɜɫɐɖɟ, 

ɞɑɘ Ɏɧɤɑ ɛɚɖɌɓɌɞɑɗɨ ɩəɞɜɚɛɔɔ. ȻɜɔɓəɌɖ ɩə-

ɞɜɚɛɔɔ ɚɛɜɑɐɑɗɫɑɞ ɝɞɑɛɑəɨ ɏɑɞɑɜɚɏɑəəɚɝɞɔ 

əɚɎɚɚɍɜɌɓɚɎɌəɔɫ ɔ ɖɚɝɎɑəəɚ ɘɚɒɑɞ ɏɚɎɚɜɔɞɨ 

ɚ ɍɔɚɗɚɏɔɣɑɝɖɚɘ ɛɚɞɑəɢɔɌɗɑ ɚɛɟɡɚɗɔ. 

Ƚ əɌɤɔɘ ɛɜɑɐɛɚɗɚɒɑəɔɑɘ ɛɚɗəɚɝɞɨɪ 

ɝɚɏɗɌɝɟɑɞɝɫ ɜɫɐ ɜɌɍɚɞ ɚ ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɕ 

ɐɔɌɏəɚɝɞɔɖɑ əɚɎɚɚɍɜɌɓɚɎɌəɔɕ ɛɌɜɑəɡɔɘɧ 

ɛɚɣɖɔ [11,15-17]. ȾɌɖ, Ɏ ɔɝɝɗɑɐɚɎɌəɔɔ Leng ɝ 

ɝɚɌɎɞ., ɍɧɗɚ ɟɝɞɌəɚɎɗɑəɚ, ɣɞɚ ɩəɞɜɚɛɔɫ ɫɎɗɫ-

ɑɞɝɫ ɚɝəɚɎəɧɘ ɚɍɦɑɖɞɔɎəɧɘ ɛɚɖɌɓɌɞɑɗɑɘ 

ɏɑɞɑɜɚɏɑəəɚɝɞɔ əɌɜɌɎəɑ ɝɚ ɝɞɌəɐɌɜɞəɧɘ ɚɞ-

ɖɗɚəɑəɔɑɘ ɔ ɚɐəɚɜɚɐəɚɝɞɨɪ Ɏ ɐɔɠɠɑɜɑəɢɔ-

Ɍɗɨəɚɕ ɐɔɌɏəɚɝɞɔɖɑ ɝɎɑɞɗɚɖɗɑɞɚɣəɚɏɚ Ȼȶȼ ɚɞ 

ɛɌɛɔɗɗɫɜəɚɏɚ Ȼȶȼ  ɔ Ɍəɏɔɚɘɔɚɗɔɛɚɘɧ [17]. 

Ȱɗɫ ɟɗɟɣɤɑəɔɫ ɐɔɠɠɑɜɑəɢɔɌɢɔɔ ɓɗɚɖɌɣɑ-

ɝɞɎɑəəɧɡ ɔ ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɧɡ əɚɎɚɚɍɜɌɓɚ-

ɎɌəɔɕ ɘɚɒəɚ ɟɎɑɗɔɣɔɞɨ ɖɚɗɔɣɑɝɞɎɚ ɞɑɖɝɞɟɜ-

əɧɡ ɛɜɔɓəɌɖɚɎ, ɛɟɞɬɘ ɌəɌɗɔɓɌ ɝəɔɘɖɚɎ ɝ 

ɖɚəɞɜɌɝɞəɧɘ ɟɝɔɗɑəɔɑɘ Ɏ ɜɌɓɗɔɣəɧɡ ɠɌɓɌɡ. 

Ȯ ɜɌɍɚɞɑ Yap ɝ ɝɚɌɎɞ., ɛɜɚɎɚɐɔɞɝɫ ɝɜɌɎəɑəɔɑ 

ɩɠɠɑɖɞɔɎəɚɝɞɔ ɜɌɐɔɚɘɔɣɑɝɖɔɡ ɘɚɐɑɗɑɕ əɌ 

ɚɝəɚɎɑ ɡɌɜɌɖɞɑɜɔɝɞɔɖ, ɔɓɎɗɑɣɬəəɧɡ ɔɓ ȸȽȶȾ 

Ɏ ɜɌɓɗɔɣəɧɡ ɠɌɓɌɡ ɔɝɝɗɑɐɚɎɌəɔɫ. ȹɌɔɗɟɣ-

ɤɔɕ ɜɑɓɟɗɨɞɌɞ ɍɧɗ ɛɚɗɟɣɑə ɟ ɘɚɐɑɗɑɕ, ɛɚ-

ɝɞɜɚɑəəɧɡ əɌ ɚɝəɚɎɑ Ɏɝɑɡ 4 ɠɌɓ (AUC ð 0,75),  

ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɘɚɐɑɗɫɘɔ ɌəɌɗɔɓɌ ɍɑɓ ɖɚə-

ɞɜɌɝɞəɚɏɚ ȸȽȶȾ (AUC ð 0,70), ɖɚɜɞɔɖɚɘɑɐɟɗ-

ɗɫɜəɚɕ (AUC ð 0,70),  əɑɠɜɚɏɜɌɠɔɣɑɝɖɚɕ 

(AUC ð 0,67) ɔɗɔ ɩɖɝɖɜɑɞɚɜəɚɕ (AUC ð 0,69) 

ɠɌɓɌɘɔ [19]. Ȱɗɫ ɐɌɗɨəɑɕɤɑɏɚ ɟɎɑɗɔɣɑəɔɫ 

ɩɠɠɑɖɞɔɎəɚɝɞɔ ɞɑɖɝɞɟɜəɚɏɚ ɌəɌɗɔɓɌ ɘɚɒəɚ 

ɔɝɛɚɗɨɓɚɎɌɞɨ ɌəɌɗɔɓ əɑ ɐɎɟɘɑɜəɧɡ (2D) 

ɔɓɚɍɜɌɒɑəɔɕ, ɖɌɖ Ɏ ɍɚɗɨɤɔəɝɞɎɑ ɔɝɝɗɑɐɚɎɌ-

əɔɕ Ɏ ɘɔɜɑ, Ɍ ɚɍɦɑɘəɧɡ (3D) ɔɓɚɍɜɌɒɑəɔɕ, 

ɣɞɚ ɔ ɝɞɌɗɚ ɏɗɌɎəɚɕ ɚɝɚɍɑəəɚɝɞɨɪ əɌɤɑɏɚ 

ɔɝɝɗɑɐɚɎɌəɔɫ. Ȼɚ əɌɤɑɘɟ ɘəɑəɔɪ, ɟɣɑɞ Ɏɝɑɡ 

ɠɌɓ ȸȽȶȾ Ɏ 3D ɘɚɐɑɗɫɡ ɛɚɓɎɚɗɫɑɞ ɛɚɗɟɣɌɞɨ 

ɛɚɗəɟɪ ɔəɠɚɜɘɌɢɔɪ ɚ ɞɑɖɝɞɟɜɑ əɚɎɚɚɍɜɌɓɚ-

ɎɌəɔɕ. ȹɌɤɔ ɛɜɑɐɛɚɗɚɒɑəɔɫ ɛɚɗəɚɝɞɨɪ ɝɚ-

ɏɗɌɝɟɪɞɝɫ ɝ ɜɑɓɟɗɨɞɌɞɌɘɔ ɔɝɝɗɑɐɚɎɌəɔɫ Yang 

ɝ ɝɚɌɎɞ., ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɕ ɐɔɌɏəɚɝɞɔɖɑ 

ɡɜɚɘɚɠɚɍəɚɏɚ Ȼȶȼ ɔ ɚɍɑɐəɬəəɚɕ ɒɔɜɚɘ Ɍə-

ɏɔɚɘɔɚɗɔɛɚɘɧ. ȬɎɞɚɜɧ ɔɝɛɚɗɨɓɚɎɌɗɔ ȾȬ, ɍɧ-

ɗɔ ɔɓɎɗɑɣɑəɧ  177 ɔ 183 ɞɑɖɝɞɟɜəɧɡ ɛɜɔɓəɌ-

ɖɚɎ ɔɓ 2D ɔ 3D ɘɚɐɑɗɔ ɝɚɚɞɎɑɞɝɞɎɑəəɚ [18]. 

Ȼɜɔ ɝɜɌɎəɔɞɑɗɨəɚɘ ROC ɌəɌɗɔɓɑ  ɘɚɐɑɗɑɕ, 

ɛɚɝɞɜɚɑəəɧɡ ɛɚɝɜɑɐɝɞɎɚɘ ɗɚɏɔɝɞɔɣɑɝɖɚɕ ɜɑ-

ɏɜɑɝɝɔɔ, ɍɧɗɚ ɟɝɞɌəɚɎɗɑəɚ,  ɣɞɚ 3D ɌəɌɗɔɞɔ-

ɣɑɝɖɌɫ ɘɚɐɑɗɨ ɛɜɑɎɚɝɡɚɐɔɞ 2D ɘɚɐɑɗɨAUC 

0,95 vs 0,81, ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ (SEN) 93,7% 

vs 87,5%, ɝɛɑɢɔɠɔɣəɚɝɞɨ (SPE) 79,1% vs 

66,6%, ɞɚɣəɚɝɞɨ (ACC) 87,5% vs 78,5% Ɏ 

ɐɔɠɠɑɜɑəɢɔɜɚɎɖɑ ɡɜɚɘɚɠɚɍəɚɏɚ Ȼȶȼ ɚɞ Ɍə-

ɏɔɚɘɔɚɗɔɛɚɘɧ [18]. 

Ȯ ɡɚɐɑ Ɏɧɛɚɗəɑəəɚɏɚ ɛɔɗɚɞəɚɏɚ ɔɝɝɗɑ-

ɐɚɎɌəɔɫ, ɛɚ əɌɤɑɘɟ ɘəɑəɔɪ, əɌ ɜɑɓɟɗɨɞɌɞ 

ɜɌɍɚɞɧ ɛɚ ɔɝɛɚɗɨɓɚɎɌəɔɪ ȾȬ Ɏ əɑɔəɎɌɓɔɎ-

əɚɕ ɘɚɜɠɚɗɚɏɔɣɑɝɖɚɕ ɎɑɜɔɠɔɖɌɢɔɔ ɚɍɜɌɓɚ-

ɎɌəɔɕ ɛɌɜɑəɡɔɘɧ ɛɚɣɖɔ Ɏɗɔɫɪɞ əɑɝɖɚɗɨɖɚ 

ɠɌɖɞɚɜɚɎ: 1) Ɏɧɍɚɜ ɘɑɞɚɐɌ ɗɟɣɑɎɚɕ ɐɔɌɏəɚ-

ɝɞɔɖɔ; 2) ɖɚɗɔɣɑɝɞɎɚ ɔɓɎɗɑɖɌɑɘɧɡ ɞɑɖɝɞɟɜ-

əɧɡ ɛɜɔɓəɌɖɚɎ; 3) ɛɜɔəɢɔɛɧ ɛɚɝɞɜɚɑəɔɫ 

ɌəɌɗɔɞɔɣɑɝɖɔɡ ɘɚɐɑɗɑɕ; 4) Ɍɗɏɚɜɔɞɘɧ ɘɌ-

ɤɔəəɚɏɚ ɚɍɟɣɑəɔɫ. ȶ ɝɚɒɌɗɑəɔɪ, Ɏ əɑɍɚɗɨ-

ɤɚɘ ɖɚɗɔɣɑɝɞɎɑ ɔɘɑɪɥɔɡɝɫ ɜɌɍɚɞ ɎɚɓəɔɖɌ-

ɪɞ ɜɌɓɗɔɣəɧɑ ɜɑɓɟɗɨɞɌɞɧ, əɚ Ɏɚ Ɏɝɑɡ ɚɞɘɑɣɌ-

ɑɞɝɫ ɩɠɠɑɖɞɔɎəɚɝɞɨ ɜɌɐɔɚɘɔɖɔ ɔ ȾȬ. Ȯ 

əɌɤɑɘ ɔɝɝɗɑɐɚɎɌəɔɔ, ɖɜɚɘɑ ɛɚɗɚɒɔɞɑɗɨəɧɡ 

ɝɞɚɜɚə, əɑɚɍɡɚɐɔɘɚ ɚɞɘɑɞɔɞɨ ɔ əɑɖɚɞɚɜɧɑ 

əɑɐɚɝɞɌɞɖɔ. ȻɑɜɎɧɕ əɑɐɚɝɞɌɞɚɖ ð ɜɑɞɜɚɝɛɑɖ-

ɞɔɎəɧɕ ɡɌɜɌɖɞɑɜ ɜɌɍɚɞɧ. Ȱɜɟɏɔɘ əɑɐɚɝɞɌɞ-

ɖɚɘ ɫɎɗɫɑɞɝɫ ɚɐəɚɢɑəɞɜɚɎɚɕ ɡɌɜɌɖɞɑɜ ɔɝɝɗɑ-

ɐɚɎɌəɔɫ, ɖ ɞɚɘɟ ɒɑ Ɏɧɛɚɗəɑəəɧɕ əɌɘɔ ɌəɌ-

ɗɔɓ ɍɧɗ ɚɝəɚɎɌə əɌ əɑɍɚɗɨɤɚɕ Ɏɧɍɚɜɖɑ 

əɌɍɗɪɐɑəɔɕ. 

Ȱɗɫ ɟɝɞɜɌəɑəɔɫ ɝɟɥɑɝɞɎɟɪɥɔɡ ɘɔəɟ-

ɝɚɎ ɜɌɍɚɞɧ ɞɜɑɍɟɑɞɝɫ Ɏɧɛɚɗəɑəɔɑ ɛɜɚɝɛɑɖ-

ɞɔɎəɚɏɚ ɘəɚɏɚɢɑəɞɜɚɎɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɝ 

ɍɚɗɨɤɔɘ ɖɚɗɔɣɑɝɞɎɚɘ əɌɍɗɪɐɑəɔɕ ɝ ɚɢɑəɖɚɕ 

ɍɚɗɨɤɑɏɚ ɖɚɗɔɣɑɝɞɎɌ ɞɑɖɝɞɟɜəɧɡ ɛɜɔɓəɌɖɚɎ 

ɝ Ɏɚɓɘɚɒəɧɘ ɟɣɑɞɚɘ ɡɌɜɌɖɞɑɜɔɝɞɔɖ ɠɚɜɘɧ 

ɚɍɜɌɓɚɎɌəɔɕ, Ɍ ɞɌɖɒɑ ɐɑɘɚɏɜɌɠɔɣɑɝɖɔɡ ɔ 

ɖɗɔəɔɣɑɝɖɔɡ ɐɌəəɧɡ ɛɌɢɔɑəɞɚɎ. 

ȳɌɖɗɪɣɑəɔɑ. 

ȴɝɛɚɗɨɓɚɎɌəɔɑ ȾȬ 3D ɘɚɐɑɗɑɕ ɚɍɜɌɓɚ-

ɎɌəɔɕ ɛɚɣɖɔ ɛɚɓɎɚɗɔɗɚ ɘɚɜɠɚɗɚɏɔɣɑɝɖɔ Ɏɑ-

ɜɔɠɔɢɔɜɚɎɌɞɨ ɓɗɚɖɌɣɑɝɞɎɑəəɧɑ ɚɛɟɡɚɗɔ ɛɌ-

ɜɑəɡɔɘɧ ɛɚɣɖɔ ɝ ɞɚɣəɚɝɞɨɪ 50%; 70%; 80% 

(ɝɎɑɞɗɚɖɗɑɞɚɣəɧɕ Ȼȶȼ; ɡɜɚɘɚɠɚɍəɧɕ Ȼȶȼ; 

ɛɌɛɔɗɗɫɜəɧɕ Ȼȶȼ) ɔ ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɧɑ əɚ-

ɎɚɚɍɜɌɓɚɎɌəɔɫ ɝ ɞɚɣəɚɝɞɨɪ 70%; 80% (ɚəɖɚ-

ɢɔɞɚɘɌ, ɌəɏɔɚɘɔɚɗɔɛɚɘɌ). 

ȴɝɞɚɣəɔɖ ɠɔəɌəɝɔɜɚɎɌəɔɫ ɔ ɖɚə-

ɠɗɔɖɞ ɔəɞɑɜɑɝɚɎ. 

ȴɝɝɗɑɐɚɎɌəɔɑ Ɏɧɛɚɗəɑəɚ ɛɜɔ ɠɔəɌəɝɚ-

Ɏɚɕ ɛɚɐɐɑɜɒɖɑ ȼɀɀȴ Ɏ ɜɌɘɖɌɡ əɌɟɣəɚɏɚ 

ɛɜɚɑɖɞɌ 18-29-26013ɘɖ.  

ȬɎɞɚɜɧ ɐɌəəɚɕ ɝɞɌɞɨɔ ɛɚɐɞɎɑɜɐɔɗɔ ɚɞ-

ɝɟɞɝɞɎɔɑ ɖɚəɠɗɔɖɞɌ ɔəɞɑɜɑɝɚɎ, ɚ ɖɚɞɚɜɧɡ 

əɑɚɍɡɚɐɔɘɚ ɝɚɚɍɥɔɞɨ. 
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ȶȺȸȻɈɊȾȱȼȹȬɋ ȾȺȸȺȯȼȬɀȴɋ Ȯ ȻȼȺȯȹȺȳȴȼȺȮȬȹȴȴ ȽȾȱȻȱȹȴ ȰȴɀɀȱȼȱȹɂȴȼȺȮȶȴ 

ȯȴȻȱȼȮȬȽȶȿȷɋȼȹɇɁ ȹȱȵȼȺɉȹȰȺȶȼȴȹȹɇɁ ȺȻȿɁȺȷȱȵ ȻȺȰȲȱȷȿȰȺɃȹȺȵ  

Ȳȱȷȱȳɇ: ȾȱȶȽȾȿȼȹɇȵ ȬȹȬȷȴȳ ȴ ɁȬȼȬȶȾȱȼȴȽȾȴȶȴ ȶȺȹȾȼȬȽȾȴȼȺȮȬȹȴɋ 

 

ȯɜɟɓɐɑɎ ȴ.Ƚ., ȾɔɡɚəɚɎɌ Ȯ.Ƚ., ȳɌɘɫɞɔəɌ ȶ.Ȭ., ȶɌɗɐɌɜɚɎ Ȭ.ȼ.,  

ȶɚəɐɜɌɞɨɑɎ ȱ.Ȯ., ȶɌɜɘɌɓɌəɚɎɝɖɔɕ ȯ.ȯ. 
 

ɀɑɐɑɜɌɗɨəɚɑ ɏɚɝɟɐɌɜɝɞɎɑəəɚɑ ɍɪɐɒɑɞəɚɑ ɟɣɜɑɒɐɑəɔɑ çȹɌɢɔɚəɌɗɨəɧɕ ɘɑɐɔɢɔəɝɖɔɕ ɔɝɝɗɑɐɚɎɌɞɑɗɨɝɖɔɕ ɢɑəɞɜ ɡɔɜɟɜɏɔɔ ɔɘɑəɔ Ȭ.Ȯ. 

ȮɔɤəɑɎɝɖɚɏɚè ȸɔəɔɝɞɑɜɝɞɎɌ ɓɐɜɌɎɚɚɡɜɌəɑəɔɫ ȼɚɝɝɔɕɝɖɚɕ ɀɑɐɑɜɌɢɔɔ 

ɏ. ȸɚɝɖɎɌ, ȼɚɝɝɔɫ. 

 

ɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. ȻɚɎɧɤɑəɔɑ ɩɠɠɑɖɞɔɎəɚɝɞɔ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ (ȶȾ) Ɏ 

ɛɜɑɐɚɛɑɜɌɢɔɚəəɚɕ ɐɔɌɏəɚɝɞɔɖɑ ɏɔɛɑɜɎɌɝɖɟɗɫɜəɧɡ ɛɌəɖɜɑɌɞɔɣɑɝɖɔɡ əɑɕɜɚɩəɐɚɖɜɔə-

əɧɡ ɚɛɟɡɚɗɑɕ (ȹɉȺ) ɏɜɑɕɐ 1 ɔ ɏɜɑɕɐ 2/3 ɛɜɔ ɛɚɘɚɥɔ ɖɚɘɍɔəɌɢɔɔ ɞɑɖɝɞɟɜəɧɡ ɛɚɖɌɓɌ-

ɞɑɗɑɕ ɔ ɡɌɜɌɖɞɑɜɔɝɞɔɖ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ.   

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. ȼɑɞɜɚɝɛɑɖɞɔɎəɚ ɚɞɚɍɜɌəɧ 81 ɛɌɢɔɑəɞ ɝ 82 ɎɑɜɔɠɔɢɔɜɚɎɌə-

əɧɘɔ ȹɉȺ ɔ Ɏɧɛɚɗəɑəəɚɕ ɛɜɑɐɚɛɑɜɌɢɔɚəəɚɕ ȶȾ ɝ ɎəɟɞɜɔɎɑəəɧɘ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ. ȻɌɢɔɑə-

ɞɧ ɜɌɓɐɑɗɑəɧ əɌ ɏɜɟɛɛɧ ɏɜɑɕɐ 1 ɔ ɏɜɑɕɐ 2/3. Ȱɗɫ ɖɌɒɐɚɕ ɏɜɟɛɛɧ ɜɌɝɝɣɔɞɌəɧ ɚɞəɚɤɑəɔɑ ɛɗɚɞ-

əɚɝɞɑɕ ȹɉȺ ɔ əɑɔɓɘɑəəɚɕ ɞɖɌəɔ ɛɚɐɒɑɗɟɐɚɣəɚɕ ɒɑɗɑɓɧ, ɚɞəɚɝɔɞɑɗɨəɧɕ ɖɚɩɠɠɔɢɔɑəɞ əɌɖɚɛ-

ɗɑəɔɫ ȹɉȺ (RTE) Ɏ ɌɜɞɑɜɔɌɗɨəɟɪ, Ɏɑəɚɓəɟɪ ɠɌɓɧ ɔɝɝɗɑɐɚɎɌəɔɫ, 52 ɞɑɖɝɞɟɜəɧɡ ɛɚɖɌɓɌɞɑɗɫ ɐɗɫ 

ɖɌɒɐɚɕ ɠɌɓɧ ɔɝɝɗɑɐɚɎɌəɔɫ ɔ ɛɜɚɎɑɐɑəɚ ɔɡ ɝɜɌɎəɑəɔɑ. Ⱥɞɍɚɜ ɛɜɑɐɔɖɞɚɜɚɎ Ɏ ɍɔəɌɜəɟɪ ɗɚɏɔ-

ɝɞɔɣɑɝɖɟɪ ɘɚɐɑɗɨ Ɏɧɛɚɗəɫɗɝɫ Ɏ 3 ɩɞɌɛɌ: 1) ɚɞɍɚɜ ɛɜɑɐɔɖɞɚɜɚɎ ɝ ɛɚɘɚɥɨɪ ɚɐəɚɠɌɖɞɚɜəɧɡ ɗɚɏɔ-

ɝɞɔɣɑɝɖɔɡ ɘɚɐɑɗɑɕ ɔ C-ɔəɐɑɖɝɌ (AUC), ɛɜɔ ɟɝɗɚɎɔɫɡ padj < 0.05 ɔ AUC > 0.5; 2) ɚɞɍɚɜ ɝ ɛɚɘɚɥɨɪ 

ɔəɠɚɜɘɌɢɔɚəəɚɏɚ ɖɜɔɞɑɜɔɫ ȬɖɌɔɖɑ (AIC); 3) ɚɞɍɚɜ ɛɜɑɐɔɖɞɚɜɚɎ ɝ ɛɚɘɚɥɨɪ ɜɑɏɟɗɫɜɔɓɌɢɔɔ 

(çɗɌɝɝɚè-ɜɑɏɜɑɝɝɔɫ ɛɚɝɗɑ ɝɞɌəɐɌɜɞɔɓɌɢɔɔ ɛɑɜɑɘɑəəɧɡ). Ȼɜɑɐɔɖɞɚɜɧ ɎɖɗɪɣɌɗɔɝɨ Ɏ ɍɔəɌɜəɟɪ ɗɚ-

ɏɔɝɞɔɣɑɝɖɟɪ ɜɑɏɜɑɝɝɔɚəəɟɪ ɘɚɐɑɗɨ ɍɑɓ ɎɓɌɔɘɚɐɑɕɝɞɎɔɕ. 

ȼɑɓɟɗɨɞɌɞɧ. ȽɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɚ ɜɌɓɗɔɣɌɗɔɝɨ 18, 28, 35, 16 ɞɑɖɝɞɟɜəɧɡ ɛɚɖɌɓɌɞɑɗɫ 

ɔɓ 52 ɐɗɫ əɌɞɔɎəɚɕ, ɌɜɞɑɜɔɌɗɨəɚɕ, Ɏɑəɚɓəɚɕ, ɚɞɝɜɚɣɑəəɚɕ ɠɌɓ ɔɝɝɗɑɐɚɎɌəɔɫ, ɝɚɚɞɎɑɞɝɞɎɑəəɚ 

(p<0.05). Ȼɚɝɗɑ ɚɞɍɚɜɌ Ɏ ɔɞɚɏɚɎɟɪ ɐɔɌɏəɚɝɞɔɣɑɝɖɟɪ ɘɚɐɑɗɨ ɍɧɗɔ Ɏɖɗɪɣɑəɧ ɛɚɖɌɓɌɞɑɗɔ RTE ɔ 

GLZLM_ZLNU Ɏ ɌɜɞɑɜɔɌɗɨəɟɪ ɔ SHAPE_Compacity Ɏ Ɏɑəɚɓəɟɪ ɠɌɓɧ ɔɝɝɗɑɐɚɎɌəɔɫ, əɌ ɔɡ ɚɝəɚ-

ɎɌəɔɔ ɛɚɝɞɜɚɑəɌ ɐɔɌɏəɚɝɞɔɣɑɝɖɌɫ ɘɚɐɑɗɨ, ɛɚɖɌɓɌɎɤɌɫ ɞɚɣəɚɝɞɨ 84% Ɏ ɐɔɌɏəɚɝɞɔɖɑ ȹɉȺ ɏɜɑɕɐ 

2/3.  

ȳɌɖɗɪɣɑəɔɑ. ȸɧ ɜɌɓɜɌɍɚɞɌɗɔ ɐɔɌɏəɚɝɞɔɣɑɝɖɟɪ ɘɚɐɑɗɨ, ɎɖɗɪɣɌɪɥɟɪ ɞɑɖɝɞɟɜəɧɑ ɛɚɖɌ-

ɓɌɞɑɗɔ ɔ ɡɌɜɌɖɞɑɜɔɝɞɔɖɔ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ, ɛɚɎɧɤɌɪɥɟɪ ɞɚɣəɚɝɞɨ ȶȾ Ɏ ɛɜɚɏəɚɓɔɜɚɎɌəɔɔ 
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COMPUTED TOMOGRAPHY IN PREDICTION OF HYPERVASCULAR PANCREATIC  

NEUROENDOCRINE TUMORS GRADE: TEXTURE ANALYSIS AND CONTRAST  

ENHANCEMENT FEATURES 

 

Gruzdev I.S., Tikhonova V.S., Zamyatina K.A., Kaldarov A.R.,  

Kondrat'ev E.V., Karmazanovsky G.G.  

 
A. Vishnevsky National Medical Research Center of Surgery. Moscow, Russia.  

 

 

urpose.  To improve the efficiency of CT in the pr eoperative diagnosis of grade 1 and grade 

2/3 hypervascular pancreatic neuroendocrine tumors (PNETs) using a combination of tex-

ture features and contrast enhancement features.  

Materials and methods.  81 patients with 82 morphologically proven pancreatic NET s and 

preoperative contrast enhanced CT were retrospectively enrolled. Patients are divided into Grade 1 

and Grade 2/3 groups. For each group, the ratio of the densities of NET and unchanged pancreatic 

tissue, the relative tumor enhancement ratio of NET (R TE) in the arterial and venous phases of the 

study, 52 texture features for each phase of the CT -study were calculated and compared between the 

groups. The selection of predictors in the binary logistic model was performed in 3 stages: 1) selec-

tion of pred ictors using one -factor logistic models and C -index (AUC), under the conditions of padj 

<0.05 and AUC> 0.5; 2) selection using the Akaike information criterion (AIC); 3) selection of predic-

tors using regularization (LASSO -regression after standardization o f variables). The selected predic-

tors were included in a binary logistic regression model without interactions.  

Results.  There were significant differences in 18, 28, 35, 16 texture features out of 52 for the 

native, arterial, venous, and delayed phases, r espectively (p <0.05). After selection, the RTE and 

GLZLM_ZLNU features in the arterial and SHAPE_Compacity in the venous phases of the study were 

included in the final diagnostic model, which showed an accuracy of 84% in the prediction of grade 

2/3 NETs.  

Conclusion.  We have developed a diagnostic model that includes texture and contrast en-

hancement features which increases the accuracy of CT in predicting the grade of hypervascular 

pancreatic NETs.  

  

Keywords: computed tomography, texture analysis, contras t enhancement, neuroendocrine 

tumors, pancreas.  
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ɑɕɜɚɩəɐɚɖɜɔəəɧɑ ɚɛɟɡɚɗɔ (ȹɉȺ) 

ɛɚɐɒɑɗɟɐɚɣəɚɕ ɒɑɗɑɓɧ Ɏɡɚɐɫɞ Ɏ 

ɏɜɟɛɛɟ ɩɛɔɞɑɗɔɌɗɨəɧɡ əɑɚɛɗɌɓɔɕ, 

ɜɌɓɎɔɎɌɪɥɔɡɝɫ ɔɓ ɖɗɑɞɚɖ ɝ əɑɕɜɚ-

ɩəɐɚɖɜɔəəɧɘ ɠɑəɚɞɔɛɚɘ. ȻɌəɖɜɑ-

Ɍɞɔɣɑɝɖɔɑ ȹɉȺ ɚɝɞɌɪɞɝɫ ɐɚɝɞɌɞɚɣəɚ ɜɑɐɖɚɕ 

ɛɌɞɚɗɚɏɔɑɕ, ɝɚɝɞɌɎɗɫɫ ɚɖɚɗɚ 2% ɚɞ Ɏɝɑɡ əɚ-

ɎɚɚɍɜɌɓɚɎɌəɔɕ ɛɚɐɒɑɗɟɐɚɣəɚɕ ɒɑɗɑɓɧ [1, 2]. 

ȹɌɔɍɚɗɑɑ ɜɌɝɛɜɚɝɞɜɌəɑəəɚɕ ɖɗɌɝɝɔɠɔɖɌɢɔ-

ɑɕ ɛɌəɖɜɑɌɞɔɣɑɝɖɔɡ ȹɉȺ ɫɎɗɫɑɞɝɫ ɖɗɌɝɝɔ-

ɠɔɖɌɢɔɫ, ɛɜɑɐɗɚɒɑəəɌɫ ȮȺȳ Ɏ 2010 ɔ ɚɍ-

əɚɎɗɑəəɌɫ Ɏ 2017 [3]. ȽɚɏɗɌɝəɚ ɐɌəəɚɕ ɖɗɌɝ-

ɝɔɠɔɖɌɢɔɔ əɌ ɚɝəɚɎɌəɔɔ ɖɚɗɔɣɑɝɞɎɌ ɘɔɞɚ-

ɓɚɎ Ɏ ɛɚɗɑ ɓɜɑəɔɫ ɔ ɔəɐɑɖɝɌ Ki-67 ȹɉȺ ɛɚɐ-

ɒɑɗɟɐɚɣəɚɕ ɒɑɗɑɓɧ ɛɚɐɜɌɓɐɑɗɫɪɞɝɫ əɌ Ɏɧ-

ɝɚɖɚɐɔɠɠɑɜɑəɢɔɜɚɎɌəəɧɑ ɞɜɑɡ ɝɞɑɛɑəɑɕ 

ɐɔɠɠɑɜɑəɢɔɜɚɎɖɔ, ɔɗɔ ɏɜɑɕɐɌ, ɔ əɔɓɖɚɐɔɠ-

ɠɑɜɑəɢɔɜɚɎɌəəɟɪ əɑɕɜɚɩəɐɚɖɜɔəəɟɪ ɖɌɜ-

ɢɔəɚɘɟ:  

Å ȯɜɑɕɐ 1 (əɌɔɘɑəɑɑ ɌɏɜɑɝɝɔɎəɌɫ ɝ ɛɫ-

ɞɔɗɑɞəɑɕ ɎɧɒɔɎɌɑɘɚɝɞɨɪ, ɐɚɝɞɔɏɌɪɥɑɕ 

85%) 
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Å ȯɜɑɕɐ 2 

Å ȮɧɝɚɖɚɐɔɠɠɑɜɑəɢɔɜɚɎɌəəɌɫ əɑɕɜɚ-

ɩəɐɚɖɜɔəəɌɫ ɚɛɟɡɚɗɨ ɏɜɑɕɐ 3 ɔ əɔɓɖɚɐɔɠ-

ɠɑɜɑəɢɔɜɚɎɌəəɌɫ əɑɕɜɚɩəɐɚɖɜɔəəɌɫ ɖɌɜ-

ɢɔəɚɘɌ (əɌɔɍɚɗɑɑ ɌɏɜɑɝɝɔɎəɌɫ ɝ ɛɫɞɔɗɑɞəɑɕ 

ɎɧɒɔɎɌɑɘɚɝɞɨɪ ɘɑəɑɑ 9%) [4, 5]. 

ȭɚɗɑɑ ɌɏɜɑɝɝɔɎəɧɘɔ ɝɣɔɞɌɪɞɝɫ ɚɛɟɡɚ-

ɗɔ 2 ɔ 3 ɏɜɑɕɐɚɎ [6]. 

ȶɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ (ȶȾ) ɝ Ɏəɟɞ-

ɜɔɎɑəəɧɘ ɍɚɗɪɝəɧɘ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ 

ɫɎɗɫɑɞɝɫ ɚɐəɔɘ ɔɓ ɚɍɫɓɌɞɑɗɨəɧɡ ɛɜɑɐɚɛɑɜɌ-

ɢɔɚəəɧɡ ɘɑɞɚɐɚɎ ɐɔɌɏəɚɝɞɔɖɔ ɛɌəɖɜɑɌɞɔɣɑ-

ɝɖɔɡ ȹɉȺ [6]. ȸəɚɏɔɑ əɌɟɣəɧɑ ɛɟɍɗɔɖɌɢɔɔ 

ɛɚɝɎɫɥɑəɧ ɛɚɔɝɖɟ ɗɟɣɑɎɧɡ ɛɜɑɐɔɖɞɚɜɚɎ 

ɝɞɑɛɑəɔ ɐɔɠɠɑɜɑəɢɔɜɚɎɖɔ ȹɉȺ ɛɚɐɒɑɗɟ-

ɐɚɣəɚɕ ɒɑɗɑɓɧ, ɚɐəɌɖɚ ɘɑɞɚɐɔɖɔ ɚɢɑəɖɔ Ɏ 

ɐɚɚɛɑɜɌɢɔɚəəɚɘ ɛɑɜɔɚɐɑ ɚɝɞɌɪɞɝɫ əɑɝɚɎɑɜ-

ɤɑəəɧɘɔ ɔ ɔɘɑɪɞ ɜɫɐ ɚɏɜɌəɔɣɑəɔɕ [7, 8]. 

ȹɌɔɍɚɗɑɑ ɞɚɣəɧɘɔ ɝɣɔɞɌɪɞɝɫ ɛɚɖɌɓɌɞɑɗɔ 

ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ ȹɉȺ [9]. Ȯ ɞɚ ɒɑ Ɏɜɑɘɫ 

ɐɌɒɑ ɞɚəɖɚɔɏɚɗɨəɌɫ ɌɝɛɔɜɌɢɔɚəəɌɫ ɍɔɚɛɝɔɫ 

ɛɚɐ ɖɚəɞɜɚɗɑɘ ɩəɐɚɝɖɚɛɔɣɑɝɖɚɏɚ ȿȳȴ əɑ ɫɎ-

ɗɫɑɞɝɫ ɐɚɝɞɌɞɚɣəɚ əɌɐɑɒəɧɘ ɘɑɞɚɐɚɘ ɚɛɜɑ-

ɐɑɗɑəɔɫ ɏɜɑɕɐɌ, əɑɝɘɚɞɜɫ əɌ ɔəɎɌɓɔɎəɚɝɞɨ 

ɛɜɚɢɑɐɟɜɧ ȹɉȺ [7]. 

Ⱦɑɖɝɞɟɜəɧɕ ɌəɌɗɔɓ, ɔɗɔ ɜɌɐɔɚɘɔɖɌ, ð 

ɩɞɚ ɛɑɜɝɛɑɖɞɔɎəɧɕ ɘɑɞɚɐ ɌəɌɗɔɓɌ ɘɑɐɔɢɔə-

ɝɖɔɡ ɔɓɚɍɜɌɒɑəɔɕ, ɛɚɓɎɚɗɫɪɥɔɕ Ɏɧɣɔɝɗɫɞɨ 

ɛɚɖɌɓɌɞɑɗɔ ɜɌɝɛɜɑɐɑɗɑəɔɫ ɓəɌɣɑəɔɕ ɛɔɖɝɑ-

ɗɑɕ ɔ Ɏɚɖɝɑɗɑɕ ɔ ɔɡ ɎɓɌɔɘɚɚɞəɚɤɑəɔɫ Ɏ 

ɔɓɚɍɜɌɒɑəɔɔ, ɞɌɖɔɑ ɖɌɖ ɡɌɜɌɖɞɑɜɔɝɞɔɖɌ ɏɔ-

ɝɞɚɏɜɌɘɘɧ, əɌɗɔɣɔɑ ɏɚɘɚɏɑəəɧɡ ɓɚə ɐɗɫ 

ɖɌɒɐɚɏɚ ɟɜɚɎəɫ ɝɑɜɚɏɚ ɢɎɑɞɌ, ɝɖɚɜɚɝɞɨ ɔɓɘɑ-

əɑəɔɫ ɛɗɚɞəɚɝɞɔ ɚɖɜɟɒɑəɔɫ ɎɚɖɝɑɗɌ ɔ ɞɚɘɟ 

ɛɚɐɚɍəɚɑ. Ȼɜɔ ɜɌɓɗɔɣəɧɡ ɎɔɐɌɡ ɔɝɛɚɗɨɓɟɑ-

ɘɚɏɚ ɛɜɚɏɜɌɘɘəɚɏɚ ɚɍɑɝɛɑɣɑəɔɫ Ɏɚɓɘɚɒəɚ 

ɛɚɗɟɣɑəɔɑ ɚɞ əɑɝɖɚɗɨɖɔɡ ɐɑɝɫɞɖɚɎ ɐɚ əɑ-

ɝɖɚɗɨɖɔɡ ɞɧɝɫɣ ɞɑɖɝɞɟɜəɧɡ ɛɚɖɌɓɌɞɑɗɑɕ. Ȼɚ-

ɖɌɓɌɞɑɗɔ ɞɑɖɝɞɟɜəɚɏɚ ɌəɌɗɔɓɌ, ɜɌɓɗɔɣɌɪɥɔɑ-

ɝɫ ɟ ɚɛɟɡɚɗɑɕ ɜɌɓəɧɡ ɏɜɑɕɐɚɎ, ɛɚɞɑəɢɔɌɗɨəɚ 

ɘɚɒəɚ ɔɝɛɚɗɨɓɚɎɌɞɨ Ɏ ɖɌɣɑɝɞɎɑ ɛɜɑɐɔɖɞɚɜɚɎ. 

Ȯɚɓɘɚɒəɚɝɞɨ ɔɝɛɚɗɨɓɚɎɌəɔɫ ɞɑɖɝɞɟɜəɧɡ ɛɚ-

ɖɌɓɌɞɑɗɑɕ Ɏ ɩɞɚɘ ɖɌɣɑɝɞɎɑ ɟɒɑ ɛɚɐɞɎɑɜɒɐɑəɌ 

Ɏ əɑɝɖɚɗɨɖɔɡ ɜɌɍɚɞɌɡ [10, 11]. Ȯ ɝɗɟɣɌɑ, ɖɚ-

ɏɐɌ Ɏ ɐɔɌɏəɚɝɞɔɣɑɝɖɟɪ ɘɚɐɑɗɨ ɎɖɗɪɣɌɗɔɝɨ əɑ 

ɞɚɗɨɖɚ ɞɑɖɝɞɟɜəɧɑ ɛɚɖɌɓɌɞɑɗɔ, əɚ ɔ ɐɜɟɏɔɑ 

ȶȾ-ɛɜɔɓəɌɖɔ, ɞɌɖɔɑ ɖɌɖ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑ, 

ɖɚəɞɟɜɧ ɔ ɞ.ɐ., ɞɚɣəɚɝɞɨ ɚɛɜɑɐɑɗɑəɔɫ ɝɞɑɛɑ-

əɔ ɐɔɠɠɑɜɑəɢɔɜɚɎɖɔ ȹɉȺ ɍɧɗɌ Ɏɧɤɑ. Ⱥɐ-

əɌɖɚ Ɏ ɚɛɟɍɗɔɖɚɎɌəəɧɡ ɜɌɍɚɞɌɡ Ɏ ɔɝɝɗɑɐɚ-

ɎɌəɔɑ ɎɖɗɪɣɌɗɔ ɛɌɢɔɑəɞɚɎ ɞɚɗɨɖɚ əɌ ɚɝəɚ-

ɎɌəɔɔ ɏɔɝɞɚɗɚɏɔɣɑɝɖɚɏɚ ɐɔɌɏəɚɓɌ, əɑ ɛɜɚɎɚ-

ɐɫ ɝɑɗɑɖɢɔɔ ɛɚ ȶȾ-ɛɌɞɞɑɜəɌɘ. ȴɓɎɑɝɞəɚ, ɣɞɚ 

Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɛɌɞɞɑɜəɌ ɖɚəɞɜɌɝɞɔɜɚɎɌ-

əɔɫ ɛɌəɖɜɑɌɞɔɣɑɝɖɔɡ ȹɉȺ, ɎɧɝɞɜɌɔɎɌɑɞɝɫ 

ɜɌɓəɧɕ ɐɔɠɠɑɜɑəɢɔɌɗɨəɚ-ɐɔɌɏəɚɝɞɔɣɑɝɖɔɕ 

ɜɫɐ. Ȼɜɔ ɏɔɛɑɜɎɌɝɖɟɗɫɜəɧɡ ɚɍɜɌɓɚɎɌəɔɫɡ, ɞɚ 

ɑɝɞɨ əɌɖɌɛɗɔɎɌɪɥɔɡ ɖɚəɞɜɌɝɞəɧɕ ɛɜɑɛɌɜɌɞ 

ɔəɞɑəɝɔɎəɑɑ, ɣɑɘ əɚɜɘɌɗɨəɌɫ ɛɌɜɑəɡɔɘɌ, 

ɐɔɌɏəɚɓ ɛɜɚɎɚɐɔɞɝɫ ɝ ɔəɞɜɌɛɌəɖɜɑɌɞɔɣɑɝɖɚɕ 

ɐɚɗɨɖɚɕ ɝɑɗɑɓɑəɖɔ ɔ ɏɔɛɑɜɎɌɝɖɟɗɫɜəɧɘɔ ɘɑ-

ɞɌɝɞɌɓɌɘɔ, ɛɜɑɒɐɑ Ɏɝɑɏɚ ɜɌɖɌ ɛɚɣɖɔ [12, 13]. 

ȯɔɛɚɎɌɝɖɟɗɫɜəɧɑ ȹɉȺ ɐɔɠɠɑɜɑəɢɔɜɟɪɞ ɝ 

ɛɜɚɞɚɖɚɎɚɕ ɌɐɑəɚɖɌɜɢɔəɚɘɚɕ ɔ ɝɚɗɔɐəɚɕ 

ɛɝɑɎɐɚɛɌɛɔɗɗɫɜəɚɕ ɚɛɟɡɚɗɨɪ [14].  

ɂɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. 

ɂɑɗɨɪ əɌɤɑɕ ɜɌɍɚɞɧ ɍɧɗɚ ɛɚɎɧɤɑəɔɑ 

ɩɠɠɑɖɞɔɎəɚɝɞɔ ȶȾ Ɏ ɛɜɑɐɚɛɑɜɌɢɔɚəəɚɕ ɐɔɌ-

ɏəɚɝɞɔɖɑ ɏɔɛɑɜɎɌɝɖɟɗɫɜəɧɡ ɛɌəɖɜɑɌɞɔɣɑ-

ɝɖɔɡ ȹɉȺ ɏɜɑɕɐ 1 ɔ ɏɜɑɕɐ 2/3 ɛɜɔ ɛɚɘɚɥɔ 

ɖɚɘɍɔəɌɢɔɔ ɞɑɖɝɞɟɜəɧɡ ɛɚɖɌɓɌɞɑɗɑɕ ɔ ɡɌ-

ɜɌɖɞɑɜɔɝɞɔɖ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ.   

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. 

ȯɜɟɛɛɧ ɛɌɢɔɑəɞɚɎ. 

ȹɌɤɌ ɜɌɍɚɞɌ ɍɧɗɌ ɚɐɚɍɜɑəɌ ɜɑɤɑəɔɑɘ 

ɗɚɖɌɗɨəɚɏɚ ɩɞɔɣɑɝɖɚɏɚ ɖɚɘɔɞɑɞɌ, ɛɜɚɞɚɖɚɗ 

ʈ008-2019 ɚɞ 27 ɝɑəɞɫɍɜɫ 2019 ɏɚɐɌ. Ȯ ɔɝ-

ɝɗɑɐɚɎɌəɔɑ ɜɑɞɜɚɝɛɑɖɞɔɎəɚ ɍɧɗɔ ɚɞɚɍɜɌəɧ 

81 ɛɌɢɔɑəɞ ɝ ɘɚɜɠɚɗɚɏɔɣɑɝɖɔ Ɏɑɜɔɠɔɢɔɜɚ-

ɎɌəəɧɘɔ ɏɔɛɑɜɎɌɝɖɟɗɫɜəɧɘɔ ɛɌəɖɜɑɌɞɔɣɑ-

ɝɖɔɘɔ ȹɉȺ, ɛɜɚɚɛɑɜɔɜɚɎɌəəɧɑ Ɏ əɌɤɑɘ 

ɂɑəɞɜɑ ɝ 2012 ɛɚ 2020 ɏɚɐ. ȴɓ əɔɡ 25 ɛɌɢɔ-

ɑəɞɌɘ ɍɧɗɌ ɎɧɛɚɗəɑəɌ ɩəɟɖɗɑɌɢɔɫ ɚɛɟɡɚɗɔ, 

15 ð ɛɌəɖɜɑɌɞɚɐɟɚɐɑəɌɗɨəɌɫ ɜɑɓɑɖɢɔɫ, 8 ð 

ɝɜɑɐɔəəɌɫ ɜɑɓɑɖɢɔɫ, 32 ð ɐɔɝɞɌɗɨəɌɫ ɜɑɓɑɖ-

ɢɔɫ ɛɚɐɒɑɗɟɐɚɣəɚɕ ɒɑɗɑɓɧ ɔ 1 ð ɞɚɞɌɗɨəɌɫ 

ɛɌəɖɜɑɌɞɩɖɞɚɘɔɫ. ȶɜɔɞɑɜɔɑɘ Ɏɖɗɪɣɑəɔɫ ɍɧ-

ɗɔ əɌɗɔɣɔɑ ɛɜɑɐɚɛɑɜɌɢɔɚəəɚɕ ȶȾ ɚɜɏɌəɚɎ 

ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ ɝ Ɏɧɛɚɗəɑəəɧɘɔ əɌɞɔɎ-

əɚɕ, ɌɜɞɑɜɔɌɗɨəɚɕ ɔ Ɏɑəɚɓəɚɕ ɠɌɓɌɘɔ ɔɝɝɗɑ-

ɐɚɎɌəɔɫ ɔ ɐɌəəɧɡ ɔɘɘɟəɚɏɔɝɞɚɡɔɘɔɣɑɝɖɚɏɚ 

ɌəɌɗɔɓɌ ɝ ɚɛɜɑɐɑɗɑəɔɑɘ ɝɞɑɛɑəɔ ɐɔɠɠɑɜɑə-

ɢɔɜɚɎɖɔ ɚɛɟɡɚɗɔ əɌ ɚɝəɚɎɌəɔɔ ɖɚɗɔɣɑɝɞɎɌ 

ɘɔɞɚɓɚɎ ɔ ɔəɐɑɖɝɌ Ki-67. Ƚɞɑɛɑəɨ ɐɔɠɠɑ-

ɜɑəɢɔɜɚɎɖɔ ɜɌɝɝɣɔɞɧɎɌɗɌɝɨ əɌ ɚɝəɚɎɌəɔɔ 

ɓəɌɣɑəɔɫ ɔəɐɑɖɝɌ ɛɜɚɗɔɠɑɜɌɢɔɔ Ki-67 ɔ ɘɔ-

ɞɚɞɔɣɑɝɖɚɏɚ ɔəɐɑɖɝɌ Ɏ 10 ɛɚɗɫɡ ɓɜɑəɔɫ (G1 ð 

Ki -67 Ò 2, ɘɔɞɚɞɔɣɑɝɖɔɕ ɔəɐɑɖɝ <2, G2 ð Ki -

67 = 2ð20, ɘɔɞɚɞɔɣɑɝɖɔɕ ɔəɐɑɖɝ = 2ð20, G3 ð 

Ki -67 > 20, ɘɔɞɚɞɔɣɑɝɖɔɕ ɔəɐɑɖɝ >20). ȾɌɖ 

ɖɌɖ ɔɝɝɗɑɐɚɎɌəɔɑ Ɏɧɛɚɗəɫɗɚɝɨ ɜɑɞɜɚɝɛɑɖ-

ɞɔɎəɚ, əɑ ɞɜɑɍɚɎɌɗɚ ɐɚɛɚɗəɔɞɑɗɨəɧɡ ɎɘɑɤɌ-

ɞɑɗɨɝɞɎ ɔ ɍɧɗɚ ɚɐɚɍɜɑəɚ ɩɞɔɣɑɝɖɔɘ ɖɚɘɔɞɑ-

ɞɚɘ, ɚɞ ɔəɠɚɜɘɔɜɚɎɌəəɚɏɚ ɐɚɍɜɚɎɚɗɨəɚɏɚ 

ɝɚɏɗɌɝɔɫ ɍɧɗɚ ɜɑɤɑəɚ ɚɞɖɌɓɌɞɨɝɫ. 

ȸɑɞɚɐɔɖɌ Ɏɧɛɚɗəɑəɔɫ ȶȾ-ɔɝɝɗɑɐɚɎɌəɔɫ 

ȶȾ-ɔɝɝɗɑɐɚɎɌəɔɑ ɝ ɎəɟɞɜɔɎɑəəɧɘ ɖɚə-

ɞɜɌɝɞɔɜɚɎɌəɔɑɘ Ɏɧɛɚɗəɫɗɚɝɨ Ɏ ɂɑəɞɜɑ ɛɚ 

ɝɞɌəɐɌɜɞəɚɘɟ ɛɜɚɞɚɖɚɗɟ əɌ ɖɚɘɛɨɪɞɑɜəɚɘ 

ɞɚɘɚɏɜɌɠɑ Philips Ingenuity 64. ȴɝɛɚɗɨɓɚɎɌ-

ɗɔɝɨ ɝɗɑɐɟɪɥɔɑ ɛɌɜɌɘɑɞɜɧ ɝɖɌəɔɜɚɎɌəɔɫ: 

ɤɔɜɔəɌ ɝɜɑɓɌ 1,5 ɘɘ, əɌɛɜɫɒɑəɔɑ əɌ ɜɑəɞ-

ɏɑəɚɎɝɖɚɕ ɞɜɟɍɖɑ ð 100 ɖȮ, ɔəɞɑɜɎɌɗ ɜɑɖɚə-

ɝɞɜɟɖɢɔɔ 0,75 ɘɘ. ȶɚəɞɜɌɝɞəɧɕ ɛɜɑɛɌɜɌɞ ɝ 

ɖɚəɢɑəɞɜɌɢɔɑɕ ɕɚɐɌ 350 ɘɏ/ɘɗ ɎɎɚɐɔɗɝɫ ɝ 

ɛɚɘɚɥɨɪ ɌɎɞɚɘɌɞɔɣɑɝɖɚɏɚ ɔəɒɑɖɞɚɜɌ ɝɚ 

ɝɖɚɜɚɝɞɨɪ 3,5 ɘɗ/ɝ, ɝɚɛɜɚɎɚɒɐɌɑɘɧɕ ɎɎɑɐɑ-

əɔɑɘ ɠɔɓɔɚɗɚɏɔɣɑɝɖɚɏɚ ɜɌɝɞɎɚɜɌ ɚɍɦɑɘɚɘ 25  
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ɘɗ. Ⱥɍɦɑɘ ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ ɜɌɝɝɣɔ-

ɞɧɎɌɗɝɫ ɛɚ ɠɚɜɘɟɗɑ 1 ɘɗ/ɖɏ ɘɌɝɝɧ ɞɑɗɌ ɛɌ-

ɢɔɑəɞɌ, əɚ əɑ ɍɚɗɑɑ 100 ɘɗ. ȶɚəɞɜɌɝɞəɚɑ ɔɝ-

ɝɗɑɐɚɎɌəɔɑ Ɏɧɛɚɗəɫɗɚɝɨ ɛɚ ɘɑɞɚɐɔɖɑ çbolus 

trakingè ɝ ɛɚɜɚɏɚɘ ɛɗɚɞəɚɝɞɔ 150 HU əɌ əɔɝ-

ɡɚɐɫɥɑɕ ɏɜɟɐəɚɕ Ɍɚɜɞɑ əɌ ɟɜɚɎəɑ ɐɔɌɠɜɌɏ-

ɘɧ ɝ ɓɌɛɟɝɖɚɘ ɌɜɞɑɜɔɌɗɨəɚɕ ɠɌɓɧ ɔɝɝɗɑɐɚ-

ɎɌəɔɫ əɌ 10 ɝ, Ɏɑəɚɓəɚɕ ɠɌɓɧ əɌ 38 ɝ, ɚɞɝɜɚ-

ɣɑəəɚɕ ɠɌɓɧ ɔɝɝɗɑɐɚɎɌəɔɫ əɌ 300 ɝ. ȶȾ Ɏ 

ɐɜɟɏɔɡ ɢɑəɞɜɌɡ ɍɧɗɔ Ɏɧɛɚɗəɑəɧ əɌ ɞɚɘɚ-

ɏɜɌɠɌɡ ɝ ɘɔəɔɘɌɗɨəɧɘ ɖɚɗɔɣɑɝɞɎɚɘ ɝɜɑɓɚɎ 

32. ȾɚɗɥɔəɌ ɝɜɑɓɌ ɝɚɝɞɌɎɗɫɗɌ ɚɞ 1 ɐɚ 5 ɘɘ, 

əɌɛɜɫɒɑəɔɑ əɌ ɜɑəɞɏɑəɚɎɝɖɚɕ ɞɜɟɍɖɑ ɎɌɜɨɔ-

ɜɚɎɌɗɚ ɚɞ 100 ɐɚ 140 ɖȮ. 

ȶɌɣɑɝɞɎɑəəɧɕ ɌəɌɗɔɓ. 

ȰɎɌ ɎɜɌɣɌ-ɜɑəɞɏɑəɚɗɚɏɌ ɝ ɚɛɧɞɚɘ Ɍɍ-

ɐɚɘɔəɌɗɨəɚɕ ɎɔɓɟɌɗɔɓɌɢɔɔ 3 ɔ 12 ɗɑɞ ɛɜɚɎɚ-

ɐɔɗɔ ɔɓɘɑɜɑəɔɑ ɛɗɚɞəɚɝɞɔ ɚɛɟɡɚɗɑɎɚɕ ɞɖɌəɔ 

ɔ əɑɔɓɘɑəɑəəɚɕ ɛɌɜɑəɡɔɘɧ ɛɚɐɒɑɗɟɐɚɣəɚɕ 

ɒɑɗɑɓɧ. Ȯ ȹɉȺ ɔɓɘɑɜɫɗɝɫ əɌɔɍɚɗɑɑ ɖɚə-

ɞɜɌɝɞ-əɌɖɌɛɗɔɎɌɪɥɔɕ ɖɚɘɛɚəɑəɞ ɚɛɟɡɚɗɔ 

ɘɌɖɝɔɘɌɗɨəɚ Ɏɚɓɘɚɒəɚɕ ɚɍɗɌɝɞɨɪ ɔəɞɑɜɑɝɌ.  

Ȯ ɝɗɟɣɌɑ əɑɚɐəɚɜɚɐəɚɕ ɝɞɜɟɖɞɟɜɧ ɚɛɟɡɚɗɔ 

ɔɓɍɑɏɌɗɔɝɨ ɟɣɌɝɞɖɔ ɖɔɝɞɚɎɔɐəɚɕ ɛɑɜɑɝɞɜɚɕ-

ɖɔ ɚɛɟɡɚɗɔ ɔ əɌɗɔɣɔɫ ɖɌɗɨɢɔəɌɞɚɎ. Ȯ ɛɌɜɑə-

ɡɔɘɑ ɛɚɐɒɑɗɟɐɚɣəɚɕ ɒɑɗɑɓɧ ɔɓɘɑɜɫɗɝɫ 

əɌɔɍɚɗɑɑ ɜɑɛɜɑɓɑəɞɌɞɔɎəɧɕ ɟɣɌɝɞɚɖ ɝ ɚɞɝɟɞ-

ɝɞɎɔɑɘ ɖɌɗɨɢɔəɌɞɚɎ, ɖɔɝɞɚɓəɧɡ Ɏɖɗɪɣɑəɔɕ ɔ 

ɫɎɗɑəɔɕ Ɍɞɜɚɠɔɔ. Ȼɜɔ əɌɗɔɣɔɔ əɑɝɖɚɗɨɖɔɡ 

ɚɛɟɡɚɗɑɕ Ɏ ɛɚɐɒɑɗɟɐɚɣəɚɕ ɒɑɗɑɓɑ ɛɜɚɎɚɐɔ-

ɗɌɝɨ ɚɢɑəɖɌ əɌɔɍɚɗɑɑ ɖɜɟɛəɚɕ. ȰɌɗɑɑ ɘɧ 

ɜɌɝɝɣɔɞɧɎɌɗɔ ɛɚɖɌɓɌɞɑɗɨ ɚɞəɚɤɑəɔɫ ɛɗɚɞəɚ-

ɝɞɔ ȹɉȺ ɖ ɛɗɚɞəɚɝɞɔ əɚɜɘɌɗɨəɚɕ ɛɌɜɑəɡɔɘɧ 

ɛɚɐɒɑɗɟɐɚɣəɚɕ ɒɑɗɑɓɧ LPC (Lesion to 

Parenchyma Contrast) ɔ ɚɞəɚɝɔɞɑɗɨəɚɏɚ ɛɚɖɌ-

ɓɌɞɑɗɫ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ RTE (relative tumor 

enhancement) ɐɗɫ Ɏɑəɚɓəɚɕ (LPCV, RTEV, V ð 

venous phase, ɎɑəɚɓəɌɫ ɠɌɓɌ) ɔ ɌɜɞɑɜɔɌɗɨəɚɕ 

ɠɌɓɧ ɔɝɝɗɑɐɚɎɌəɔɫ (LPCA, RTEA, A ð arterial 

phase, ɌɜɞɑɜɔɌɗɨəɌɫ ɠɌɓɌ) ɛɚ ɝɗɑɐɟɪɥɔɘ 

ɠɚɜɘɟɗɌɘ:  

LPCph=Tph/Pph           

RTEph=(Tph - Tn)/(Pph -Pn), ɏɐɑ ɏɐɑ Tph 

ð ɛɗɚɞəɚɝɞɨ ɚɛɟɡɚɗɔ Ɏ ɖɚəɞɜɌɝɞəɟɪ ɠɌɓɟ ɔɝ-

ɝɗɑɐɚɎɌəɔɫ, Pph ð ɛɗɚɞəɚɝɞɨ ɛɌɜɑəɡɔɘɧ Ɏ 

ɖɚəɞɜɌɝɞəɟɪ ɠɌɓɟ ɔɝɝɗɑɐɚɎɌəɔɫ, Tn - ɛɗɚɞ-

əɚɝɞɨ ɚɛɟɡɚɗɔ Ɏ əɌɞɔɎəɟɪ ɠɌɓɟ ɔɝɝɗɑɐɚɎɌ-

əɔɫ, Pn ð ɛɗɚɞəɚɝɞɨ ɛɌɜɑəɡɔɘɧ Ɏ əɌɞɔɎəɟɪ 

ɠɌɓɟ ɔɝɝɗɑɐɚɎɌəɔɫ, ph ð phase, ɠɌɓɌ ɔɝɝɗɑ-

ɐɚɎɌəɔɫ.  

Ⱦɑɖɝɞɟɜəɧɕ ɌəɌɗɔɓ. 

Ȱɗɫ Ɏɧɣɔɝɗɑəɔɫ ɞɑɖɝɞɟɜəɧɡ ɛɚɖɌɓɌɞɑ-

ɗɑɕ ɔɝɛɚɗɨɓɚɎɌɗɚɝɨ ɚɞɖɜɧɞɚɑ ɍɑɝɛɗɌɞəɚɑ ɛɜɚ-

ɏɜɌɘɘəɚɑ ɚɍɑɝɛɑɣɑəɔɑ the LIFEx application 

(version v5.10, www.lifexsoft.org) [15]. Ƚɑɏɘɑə-

ɞɌɢɔɫ ɛɜɚɔɓɎɚɐɔɗɌɝɨ ɝɚɏɗɌɝəɚ ɝɚɍɝɞɎɑəəɚɕ 

ɘɑɞɚɐɔɖɑ, ɛɜɑɐɗɚɒɑəəɚɕ ɖɚɗɗɑɖɞɔɎɚɘ ɌɎɞɚ-

ɜɚɎ. ȰɎɌ ɎɜɌɣɌ-ɜɑəɞɏɑəɚɗɚɏɌ ɛɜɚɎɚɐɔɗɔ ɝɑɏ-

ɘɑəɞɌɢɔɪ Ɏɝɑɏɚ ɛɜɑɐɛɚɗɌɏɌɑɘɚɏɚ ɚɍɦɬɘɌ 

ɚɛɟɡɚɗɔ ɝ ɛɚɘɚɥɨɪ ɞɜɑɡɘɑɜəɚɕ ɚɍɗɌɝɞɔ ɔə-

ɞɑɜɑɝɌ (3D ROI), Ɏɜɟɣəɟɪ ɛɚɗəɚɝɞɨɪ Ɏɧɐɑɗɫɫ 

ɎɔɓɟɌɗɔɓɔɜɟɑɘɟɪ ɚɛɟɡɚɗɨ Ɏ ɌɜɞɑɜɔɌɗɨəɟɪ 

ɠɌɓɟ ɔɝɝɗɑɐɚɎɌəɔɫ (ɜɔɝ. 1Ɍ). ȰɌɗɑɑ Ɏɧɐɑɗɑə-

əɌɫ ɚɍɗɌɝɞɨ ɔəɞɑɜɑɝɌ ɖɚɛɔɜɚɎɌɗɌɝɨ əɌ 
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ȼɔɝ. 1 ɍ (Fig. 1 b) 

ȼɔɝ. 1.      ȶɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ ɝ ɎəɟɞɜɔɎɑəəɧɘ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ. 

ȻɌɢɔɑəɞɌ ɝ ȹȱȺ ɏɜɑɕɐ 2 Ɏ ɏɚɗɚɎɖɑ ɛɚɐɒɑɗɟɐɚɣəɚɕ ɒɑɗɑɓɧ, ɌɜɞɑɜɔɌɗɨəɌɫ (Ɍ) ɔ ɎɑəɚɓəɌɫ (ɍ) ɠɌɓɧ ɔɝɝɗɑ-

ɐɚɎɌəɔɫ. Ȯ ɌɜɞɑɜɔɌɗɨəɟɪ ɠɌɓɟ Ɏɜɟɣəɟɪ ɛɚɗəɚɝɞɨɪ Ɏɧɐɑɗɑə Ɏɑɝɨ ɛɜɑɐɛɚɗɌɏɌɑɘɧɕ ɚɍɦɑɘ ɚɛɟɡɚɗɔ ɔ ɝɖɚ-

ɛɔɜɚɎɌə Ɏ Ɏɑəɚɓəɟɪ ɠɌɓɟ ɝ ɖɚɜɜɑɖɢɔɑɕ ɝɘɑɥɑəɔɫ. 

Fig. 1.   Contrast enhanced CT.  

Male with the PNET grade 2 in the pancreatic head, arterial (Ɍ) and venous (ɍ) phases of the study. In the 

arterial phase, the entire estimated tumor volume was completely segmented manually and cop ied into the 

venous phase with correction of the displacement.  
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ɚɝɞɌɗɨəɧɑ ɠɌɓɧ ɔɝɝɗɑɐɚɎɌəɔɫ ɔ, ɛɜɔ əɌɗɔ-

ɣɔɔ ɝɘɑɥɑəɔɫ, Ɏɜɟɣəɟɪ ɖɚɜɜɑɖɞɔɜɚɎɌɗɌɝɨ 

(ɜɔɝ. 1ɍ). Ȼɜɔ əɌɗɔɣɔɔ ɚɞɝɜɚɣɑəəɚɕ ɠɌɓɧ 

ɔɝɝɗɑɐɚɎɌəɔɫ ɞɑɖɝɞɟɜəɧɕ ɌəɌɗɔɓ ɞɌɖɒɑ Ɏɧ-

ɛɚɗəɫɗɝɫ.  Ȼɚɝɗɑ ɝɑɏɘɑəɞɌɢɔɔ ɌɎɞɚɘɌɞɔɣɑɝɖɔ 

ɜɌɝɝɣɔɞɧɎɌɗɚɝɨ 52 ɞɑɖɝɞɟɜəɧɡ ɛɚɖɌɓɌɞɑɗɫ 

ɐɗɫ ɖɌɒɐɚɕ ɠɌɓɧ ɔɝɝɗɑɐɚɎɌəɔɫ. ȴɓ əɔɡ ɚɞ-

ɍɔɜɌɗɔɝɨ ɞɑɖɝɞɟɜəɧɑ ɛɚɖɌɓɌɞɑɗɔ, ɟ ɖɚɞɚɜɧɡ 

ɖɚɩɠɠɔɢɔɑəɞ ɖɚəɖɚɜɐɌɢɔɔ ȶɑəɐɌɗɗɌ ɝɚɝɞɌ-

Ɏɔɗ 0,7 ɔ ɍɚɗɑɑ Ɏ əɌɤɑɕ ɛɜɑɐɧɐɟɥɑɕ ɜɌɍɚɞɑ 

[16].  

ȽɞɌɞɔɝɞɔɣɑɝɖɔɕ ɌəɌɗɔɓ. 

ȬəɌɗɔɓ ɐɌəəɧɡ ɔ ɛɜɑɐɔɖɞɔɎəɚɑ ɘɚɐɑ-

ɗɔɜɚɎɌəɔɑ ɝ ɛɜɔɘɑəɑəɔɑɘ ɗɚɏɔɝɞɔɣɑɝɖɚɕ ɜɑ-

ɏɜɑɝɝɔɔ ɛɜɚɎɚɐɔɗɔɝɨ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɝɜɑ-

ɐɧ ɐɗɫ ɝɞɌɞɔɝɞɔɣɑɝɖɔɡ Ɏɧɣɔɝɗɑəɔɕ R 3.6.3 

(R Foundation for Statistical Computing, ȮɑəɌ, 

ȬɎɝɞɜɔɫ) ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɐɚɛɚɗəɔɞɑɗɨəɧɡ 

ɛɌɖɑɞɚɎ rms 6.0-1, car 3.0 -7, epitools 0.5 -

10.1, FactoMineR 2.3, factoextra 1.0.7 ɝɞɚɜɚə-

əɔɡ ɜɌɓɜɌɍɚɞɣɔɖɚɎ. 

Ȯɧɍɚɜ Ɏɚɓɘɚɒəɧɡ ɛɜɑɐɔɖɞɚɜɚɎ ɏɜɑɕɐɌ 

ȹɉȺ ɝɜɑɐɔ ɞɑɖɝɞɟɜəɧɡ ɛɚɖɌɓɌɞɑɗɑɕ ɔ ɡɌɜɌɖ-

ɞɑɜɔɝɞɔɖ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ Ɏ ɍɔəɌɜəɟɪ ɗɚ-

ɏɔɝɞɔɣɑɝɖɟɪ ɘɚɐɑɗɨ ɚɝɟɥɑɝɞɎɗɫɗɝɫ Ɏ 3 ɛɚ-

ɝɗɑɐɚɎɌɞɑɗɨəɧɡ ɩɞɌɛɌ: 1) ɚɞɍɚɜ ɛɜɑɐɔɖɞɚɜɚɎ 

əɌ ɚɝəɚɎɑ ɚɐəɚɠɌɖɞɚɜəɧɡ ɗɚɏɔɝɞɔɣɑɝɖɔɡ ɘɚ-

ɐɑɗɑɕ ɔ C-ɔəɐɑɖɝɌ (AUC ð area under curve, 

ɛɗɚɥɌɐɨ ɛɚɐ ɖɜɔɎɚɕ) ɛɜɑɐɔɖɞɚɜɌ, ɖɜɔɞɑɜɔɫ-

ɘɔ ɚɞɍɚɜɌ ɝɗɟɒɔɗɔ padj < 0.05 ɔ ɓəɌɣɑəɔɑ 

əɔɒəɑɕ ɏɜɌəɔɢɧ ɐɚɎɑɜɔɞɑɗɨəɚɏɚ ɔəɞɑɜɎɌɗɌ 

ɐɗɫ AUC > 0.5; 2) ɛɚɤɌɏɚɎɧɕ ɚɞɍɚɜ ɝ ɔɝɖɗɪ-

ɣɑəɔɑɘ əɌ ɚɝəɚɎɑ ɔəɠɚɜɘɌɢɔɚəəɚɏɚ ɖɜɔɞɑ-

ɜɔɫ ȬɖɌɔɖɑ (AIC), ɛɚɓɎɚɗɫɪɥɔɕ ɎɧɍɜɌɞɨ 

əɌɔɗɟɣɤɟɪ ɜɑɏɜɑɝɝɔɚəəɟɪ ɘɚɐɑɗɨ; 3) ɚɞɍɚɜ 

ɛɜɑɐɔɖɞɚɜɚɎ ɝ ɛɚɘɚɥɨɪ ɜɑɏɜɑɝɝɔɚəəɚɏɚ ɌəɌ-

ɗɔɓɌ ɘɑɞɚɐɚɘ çɗɌɝɝɚè-ɜɑɏɜɑɝɝɔɔ (LASSO, Least 

Absolute Shrinkage and Selection Operator) 

ɛɚɝɗɑ ɝɞɌəɐɌɜɞɔɓɌɢɔɔ ɛɑɜɑɘɑəəɧɡ. ȹɌ ɖɌɒ-

ɐɚɘ ɩɞɌɛɑ ɚɞɍɚɜɌ ɛɜɚɔɓɎɚɐɔɗɝɫ ɖɚəɞɜɚɗɨ 

ɖɚɜɜɑɗɫɢɔɔ (ɖɚɩɠɠɔɢɔɑəɞ ɖɚɜɜɑɗɫɢɔɔ Ȑ 

ȽɛɔɜɘɑəɌ) ɔ ɘɟɗɨɞɔɖɚɗɗɔəɑɌɜəɚɝɞɔ (ɠɌɖɞɚɜ 

ɔəɠɗɫɢɔɔ ɐɔɝɛɑɜɝɔɔ, VIF) ɛɜɑɐɔɖɞɚɜɚɎ. 

ȺɞɚɍɜɌəəɧɑ ɛɜɑɐɔɖɞɚɜɧ ɎɖɗɪɣɌɗɔɝɨ Ɏ 

ɍɔəɌɜəɟɪ ɗɚɏɔɝɞɔɣɑɝɖɟɪ ɜɑɏɜɑɝɝɔɚəəɟɪ ɘɚ-

ɐɑɗɨ ɍɑɓ ɎɓɌɔɘɚɐɑɕɝɞɎɔɕ. Ȱɗɫ ɚɢɑəɖɔ ɡɌɜɌɖ-

ɞɑɜɔɝɞɔɖ ɘɚɐɑɗɔ ɜɌɝɝɣɔɞɧɎɌɗɔɝɨ ɛɗɚɥɌɐɨ 

ɛɚɐ ɖɜɔɎɚɕ ɛɜɔ Ɏɧɛɚɗəɑəɔɔ AUC ɔ ɛɌɜɢɔ-

Ɍɗɨəɧɑ AUC ɐɗɫ ɚɍɗɌɝɞɑɕ əɌɔɍɚɗɨɤɑɕ ɣɟɎ-

ɝɞɎɔɞɑɗɨəɚɝɞɔ ɔ ɝɛɑɢɔɠɔɣəɚɝɞɔ. Ȱɗɫ ɚɢɑəɖɔ 

ɐɔɌɏəɚɝɞɔɣɑɝɖɔɡ ɡɌɜɌɖɞɑɜɔɝɞɔɖ ɔɝɛɚɗɨɓɚɎɌ-

ɗɔ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ, ɝɛɑɢɔɠɔɣəɚɝɞɨ, ɛɜɑɐ-

ɝɖɌɓɌɞɑɗɨəɟɪ ɢɑəəɚɝɞɨ ɛɚɗɚɒɔɞɑɗɨəɚɏɚ ɔ ɚɞ-

ɜɔɢɌɞɑɗɨəɚɏɚ ɜɑɓɟɗɨɞɌɞɚɎ. 

ȼɑɓɟɗɨɞɌɞɧ. 

ȯɜɟɛɛɧ ɛɌɢɔɑəɞɚɎ. 

ȽɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɧɡ ɜɌɓɗɔɣɔɕ ɛɚ 

ɎɚɓɜɌɝɞɟ, ɛɚɗɟ ɔ Ɍəɞɜɚɛɚɘɑɞɜɔɣɑɝɖɔɘ ɛɚɖɌ-

ɓɌɞɑɗɫɘ ɝɜɑɐɔ ɛɌɢɔɑəɞɚɎ ɝ ȹɉȺ ɏɜɑɕɐ 1 ɔ 

ɏɜɑɕɐ 2/3 əɑ ɍɧɗɚ ɎɧɫɎɗɑəɚ (p > 0.05). Ȼɚ 

ɜɑɓɟɗɨɞɌɞɌɘ ɔɘɘɟəɚɏɔɝɞɚɡɔɘɔɣɑɝɖɚɏɚ ɌəɌɗɔ-

ɓɌ ɟ 44 ɛɌɢɔɑəɞɚɎ ɍɧɗɔ ɎɧɫɎɗɑəɧ ɛɌəɖɜɑɌ-

ɞɔɣɑɝɖɔɑ ȹɉȺ ɏɜɑɕɐ 1, ɟ 34 ð ɏɜɑɕɐ 2 ɔ ɟ 3 

ɏɜɑɕɐ 3. ȿ ɚɐəɚɕ ɔɓ ɛɌɢɔɑəɞɚɖ ɍɧɗɔ ɎɧɫɎɗɑ-

əɧ ɚɛɟɡɚɗɨ G1 Ɏ ɏɚɗɚɎɖɑ ɒɑɗɑɓɧ ɘɌɖɝɔɘɌɗɨ-

əɧɘ ɐɔɌɘɑɞɜɚɘ 17 ɘɘ ɔ ɚɛɟɡɚɗɨ G1 Ɏ ɡɎɚɝɞɑ 

ɛɚɐɒɑɗɟɐɚɣəɚɕ ɒɑɗɑɓɧ 19 ɘɘ, ɍɧɗɌ ɛɜɚɎɑ-

ɐɑəɌ ɞɚɞɌɗɨəɌɫ ɛɌəɖɜɑɌɞɩɖɞɚɘɔɫ. ȶɚɗɗɑɖɞɔ-

Ɏɚɘ ɌɎɞɚɜɚɎ ɍɧɗɚ ɛɜɔəɫɞɚ ɜɑɤɑəɔɑ Ɏɖɗɪ-

ɣɔɞɨ ɚɍɑ ɚɛɟɡɚɗɔ Ɏ ɌəɌɗɔɓ Ɏ ɝɎɫɓɔ ɝ ɔɡ ɚɞɐɌ-

ɗɑəəɧɘ ɜɌɝɛɚɗɚɒɑəɔɑɘ ɐɜɟɏ ɚɞ ɐɜɟɏɌ. Ȯɝɑɏɚ 

Ɏ ɌəɌɗɔɓ ɍɧɗɚ Ɏɖɗɪɣɑəɚ 82 ɚɛɟɡɚɗɔ. 

Ƚ ɛɚɘɚɥɨɪ ɚɐəɚɠɌɖɞɚɜəɧɡ ɗɚɏɔɝɞɔɣɑ-

ɝɖɔɡ ɘɚɐɑɗɑɕ ɔ ROC-ɌəɌɗɔɓɌ ɍɧɗɔ ɚɞɚɍɜɌəɧ 

11, 24, 13, 11 əɌɔɗɟɣɤɔɡ ɞɑɖɝɞɟɜəɧɡ ɛɚɖɌ-

ɓɌɞɑɗɫ ɐɗɫ əɌɞɔɎəɚɕ, ɌɜɞɑɜɔɌɗɨəɚɕ, Ɏɑəɚɓ-

əɚɕ, ɚɞɝɜɚɣɑəəɚɕ ɠɌɓɧ ȶȾ-ɔɝɝɗɑɐɚɎɌəɔɫ, 

ɝɚɚɞɎɑɞɝɞɎɑəəɚ.  

Ȼɚ ɐɌəəɧɘ ɘɔɜɚɎɚɕ ɗɔɞɑɜɌɞɟɜɧ ɡɌɜɌɖ-

ɞɑɜɔɝɞɔɖɔ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ Ɏ ɌɜɞɑɜɔɌɗɨ-

əɟɪ ɔ Ɏɑəɚɓəɟɪ ɠɌɓɧ ɔɝɝɗɑɐɚɎɌəɔɫ ɔ ɜɌɓɘɑ-

ɜɧ ɛɌəɖɜɑɌɞɔɣɑɝɖɔɡ ȹɉȺ ɫɎɗɫɪɞɝɫ əɌɔɍɚɗɑɑ 

ɞɚɣəɧɘɔ ɛɜɑɐɔɖɞɚɜɌɘɔ ɝɞɑɛɑəɔ ɐɔɠɠɑɜɑə-

ɢɔɜɚɎɖɔ [9, 17]. Ȼɚɩɞɚɘɟ ɔɓ ȶȾ-ɛɜɔɓəɌɖɚɎ 

ɐɗɫ Ɏɖɗɪɣɑəɔɫ Ɏ ɛɜɑɐɔɖɞɔɎəɟɪ ɘɚɐɑɗɨ ɘɧ 

ɎɧɍɜɌɗɔ ɞɚɗɨɖɚ ɛɚɖɌɓɌɞɑɗɔ ɖɚəɞɜɌɝɞɔɜɚɎɌ-

əɔɫ. Ⱥɍɦɑɘ ɚɛɟɡɚɗɔ ɌɎɞɚɘɌɞɔɣɑɝɖɔ Ɏɧɣɔɝ-

ɗɫɗɝɫ Ɏ ɡɚɐɑ ɞɑɖɝɞɟɜəɚɏɚ ɌəɌɗɔɓɌ ɛɜɔ ɔɝ-

ɛɚɗɨɓɚɎɌəɔɔ 3D-ɚɍɗɌɝɞɔ ɔəɞɑɜɑɝɌ ɔ ɌəɌɗɔɓɔ-

ɜɚɎɌɗɝɫ Ɏɘɑɝɞɑ ɝ ɞɑɖɝɞɟɜəɧɘɔ ɛɚɖɌɓɌɞɑɗɫɘɔ. 

 Ȯ ɞɌɍɗɔɢɑ 1 ɛɜɑɐɝɞɌɎɗɑəɧ ɜɑɓɟɗɨɞɌɞɧ 

ɜɑɏɜɑɝɝɔɚəəɚɏɚ ɌəɌɗɔɓɌ, əɌɛɜɌɎɗɑəəɚɏɚ əɌ 

ɎɧɫɎɗɑəɔɑ ɛɜɑɐɔɖɞɚɜɚɎ ɝɜɑɐɔ ɛɚɖɌɓɌɞɑɗɑɕ 

ɡɌɜɌɖɞɑɜɔɝɞɔɖ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ ɐɗɫ Ɏɖɗɪ-

ɣɑəɔɫ ɔɡ Ɏ ɍɌɓɚɎɟɪ ɛɜɑɐɔɖɞɔɎəɟɪ ɘɚɐɑɗɨ, Ɏ 

ɐɚɛɚɗəɑəɔɑ ɖ ɖɚɞɚɜɚɕ ɚɞɍɔɜɌɗɔɝɨ ɛɜɑɐɔɖɞɚ-

ɜɧ ɝɜɑɐɔ ɞɑɖɝɞɟɜəɧɡ ɛɚɖɌɓɌɞɑɗɑɕ. Ȼɑɜɑɘɑə-

əɧɑ ɝɔɗɨəɚ ɖɚɜɜɑɗɔɜɟɪɞ ɐɜɟɏ ɝ ɐɜɟɏɚɘ, Ɏ 

ɝɎɫɓɔ ɝ ɣɑɘ ɔɡ ɝɚɎɘɑɝɞəɚɑ Ɏɖɗɪɣɑəɔɑ Ɏ ɘɚ-

ɐɑɗɨ əɑ ɚɛɜɌɎɐɌəɚ, ɣɞɚ ɛɚɐɞɎɑɜɒɐɌɑɞɝɫ ɔ 

ɓəɌɣɑəɔɫɘɔ ɠɌɖɞɚɜɌ ɔəɠɗɫɢɔɔ ɐɔɝɛɑɜɝɔɔ 

(variance inflation factor, V IF, ɞɌɍɗɔɢɌ 1). Ȼɚ-

ɖɌɓɌɞɑɗɔ LPC ɔ RTE Ɏ ɌɜɞɑɜɔɌɗɨəɟɪ ɠɌɓɟ 

(LPCA ɔ RTEA, ɝɚɚɞɎɑɞɝɞɎɑəəɚ) ɝɚɛɚɝɞɌɎɔɘɧ 

ɛɚ ɞɚɣəɚɝɞɔ, ɚɐəɌɖɚ, ɛɚ əɌɤɑɘɟ ɘəɑəɔɪ, ɔɝ-

ɛɚɗɨɓɚɎɌəɔɑ RTEA ɛɜɑɐɛɚɣɞɔɞɑɗɨəɑɑ, ɞɌɖ ɖɌɖ 

ɚə ɘɑəɨɤɑ ɓɌɎɔɝɔɞ ɚɞ ɞɑɡəɔɖɔ Ɏɧɛɚɗəɑəɔɫ 

ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ. 

Ȼɜɔ ɛɚɤɌɏɚɎɚɘ ɚɞɍɚɜɑ ɝ ɔɝɖɗɪɣɑəɔɑɘ 

ɍɧɗɚ ɚɛɜɑɐɑɗɑəɚ 17 ɛɜɑɐɔɖɞɚɜɚɎ ɝɜɑɐɔ ɞɑɖ-

ɝɞɟɜəɧɡ ɛɚɖɌɓɌɞɑɗɑɕ. ȴɓ əɔɡ ɍɧɗɔ ɔɝɖɗɪɣɑ-

əɧ 6 ɝɗɌɍɚ ɎɚɝɛɜɚɔɓɎɚɐɔɘɧɡ ɛɚɖɌɓɌɞɑɗɑɕ ɝ 

ɖɚɩɠɠɔɢɔɑəɞɚɘ ɖɚəɖɚɜɐɌɢɔɔ ȶɑəɐɌɗɗɌ ɘɑ-

əɑɑ 0,7 ɛɚ ɐɌəəɧɘ əɌɤɑɕ ɛɜɑɐɧɐɟɥɑɕ ɜɌɍɚ-

ɞɧ [16]. ȺɞɚɍɜɌəəɧɑ 11 ɛɚɖɌɓɌɞɑɗɑɕ ɎɖɗɪɣɌ-

ɗɔɝɨ Ɏ çɗɌɝɝɚè-ɜɑɏɜɑɝɝɔɪ. Ȯ ɞɌɍɗɔɢɑ 2 ɛɜɑɐ-

ɝɞɌɎɗɑəɧ ɖɚɩɠɠɔɢɔɑəɞɧ ɜɑɏɜɑɝɝɔɚəəɚɕ ɘɚ-

ɐɑɗɔ, ɛɚɗɟɣɑəəɚɕ ɛɜɔ Ɏɖɗɪɣɑəɔɔ Ɏ ɖɌɣɑɝɞɎɑ  
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ɖɚɎɌɜɔɌɞ ɛɑɜɑɘɑəəɧɡ, ɚɞɚɍɜɌəəɧɡ ɝ ɛɚɘɚ-

ɥɨɪ çɗɌɝɝɚè. ȹɌɔɍɚɗɑɑ ɞɚɣəɧɘɔ ɛɜɑɐɔɖɞɚɜɌ-

ɘɔ ɝɜɑɐɔ ɞɑɖɝɞɟɜəɧɡ ɛɚɖɌɓɌɞɑɗɑɕ ɚɖɌɓɌɗɔɝɨ 

GLZLM ZLNU (Grey -Level Zone Length Matrix 

Zone Length Non -Uniformity) ɔ Shape 

Compacity (ɖɚɘɛɌɖɞəɚɝɞɨ ɠɚɜɘɧ). GLZLM 

ZLNU ɡɌɜɌɖɞɑɜɔɓɟɑɞ əɑɚɐəɚɜɚɐəɚɝɞɨ ɐɗɔəɧ 

ɏɚɘɚɏɑəəɧɡ ɓɚə ɝɑɜɚɏɚ ɢɎɑɞɌ ɎɚɖɝɑɗɚɎ Ɏ ɞɜɑɡ 

ɎɓɌɔɘəɚ ɛɑɜɛɑəɐɔɖɟɗɫɜəɧɡ ɛɗɚɝɖɚɝɞɫɡ. Ƀɑɘ 

Ɏɧɤɑ ɐɌəəɧɕ ɛɚɖɌɓɌɞɑɗɨ, ɞɑɘ ɍɚɗɑɑ ɏɑɞɑɜɚ-

ɏɑəəɚɕ ɫɎɗɫɑɞɝɫ ȹɉȺ. Shape Compacity ð ɩɞɚ 

ɚɞəɚɤɑəɔɑ ɛɗɚɥɌɐɔ ɛɚɎɑɜɡəɚɝɞɔ Ɏɧɐɑɗɑə-

əɚɕ ɓɚəɧ ɔəɞɑɜɑɝɌ ɖ ɑɑ ɚɍɦɑɘɟ. 

ȹɌ ɚɝəɚɎɌəɔɔ ɛɚɗɟɣɑəəɚɕ ɛɜɑɐɔɖɞɔɎ-

əɚɕ ɘɚɐɑɗɔ ɍɧɗɌ ɛɚɝɞɜɚɑəɌ əɚɘɚɏɜɌɘɘɌ ɐɗɫ 

ɚɛɜɑɐɑɗɑəɔɫ ɓəɌɣɑəɔɫ ɗɚɏɔɝɞɔɣɑɝɖɚɕ ɠɟəɖ-

ɢɔɔ (ɗɔəɑɕəɚɏɚ ɛɜɑɐɔɖɞɚɜɌ) Ɏ ɓɌɎɔɝɔɘɚɝɞɔ 

ɚɞ ɓəɌɣɑəɔɕ Ɏɖɗɪɣɑəəɧɡ Ɏ ɘɚɐɑɗɨ ɛɚɖɌɓɌɞɑ-

ɗɑɕ (ɜɔɝ. 2). ȹɌ ɜɔɝɟəɖɑ 3 ɛɜɑɐɝɞɌɎɗɑəɌ ɐɔɌ-

ɏɜɌɘɘɌ ɐɗɫ ɚɢɑəɖɔ Ɏɑɜɚɫɞəɚɝɞɔ ɏɜɑɕɐ 2/3 Ɏ 

ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɓəɌɣɑəɔɕ ɗɔəɑɕəɚɏɚ ɛɜɑɐɔɖ-

ɞɚɜɌ. Ȱɗɫ ɟɐɚɍɝɞɎɌ ɜɌɝɣɑɞɚɎ ɘɧ ɜɌɓɜɌɍɚɞɌɗɔ 

ɚəɗɌɕə ɖɌɗɨɖɟɗɫɞɚɜ, ɐɚɝɞɟɛəɧɕ Ɏ ɚɞɖɜɧɞɚɘ 

ɐɚɝɞɟɛɑ ɛɚ ɝɝɧɗɖɑ: 

http://radiomicpnet.shinyapps.io/IXV_PNET_t

exture_model  

ȻɚɗɟɣɑəəɌɫ ɘɚɐɑɗɨ ɚɍɗɌɐɌɗɌ ɍɚɗɑɑ Ɏɧ-

ɝɚɖɔɘ ɓəɌɣɑəɔɑɘ AUC = 0,88 ɛɚ ɝɜɌɎəɑəɔɪ ɝ 

ɍɌɓɚɎɚɕ ɘɚɐɑɗɨɪ, ɚɝəɚɎɌəəɚɕ ɞɚɗɨɖɚ əɌ ɛɚ-

ɖɌɓɌɞɑɗɫɡ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ (AUC = 0,677). 

ȻɚɗɟɣɑəəɌɫ ɛɜɑɐɔɖɞɔɎəɌɫ ɘɚɐɑɗɨ ɚɍɗɌɐɌɑɞ 

Ɏɧɝɚɖɚɕ ɞɚɣəɚɝɞɨɪ Ɏ ɚɍɗɌɝɞɔ Ɏɧɝɚɖɔɡ ɓəɌ-

ɣɑəɔɕ Ɏɑɜɚɫɞəɚɝɞɔ ɏɜɑɕɐ 2/3, ɣɞɚ ɝɚɏɗɌɝɟɑɞ-

ɝɫ ɝ ɚɢɑəɖɌɘɔ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɡ ɡɌɜɌɖɞɑɜɔ-

ɝɞɔɖ, ɛɜɑɐɝɞɌɎɗɑəəɧɡ Ɏ ɞɌɍɗɔɢɑ 3 (ɎɧɝɚɖɌɫ 

ɝɛɑɢɔɠɔɣəɚɝɞɨ ɛɜɔ ɟɘɑɜɑəəɚɕ ɣɟɎɝɞɎɔɞɑɗɨ-

əɚɝɞɔ). 

Ⱥɍɝɟɒɐɑəɔɑ. 

Ⱦɑɖɝɞɟɜəɧɑ ɛɚɖɌɓɌɞɑɗɔ ɜɌɓɗɔɣɌɪɞɝɫ ɟ 

ȹɉȺ ɜɌɓəɧɡ ɏɜɑɕɐɚɎ ɔ ɘɚɏɟɞ ɔɝɛɚɗɨɓɚɎɌɞɨɝɫ 

ɐɗɫ ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɕ ɐɔɌɏəɚɝɞɔɖɔ. Ȯ ɡɚɐɑ 

əɌɤɑɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɘɧ ɜɌɓɜɌɍɚɞɌɗɔ ɛɜɚ-

ɝɞɟɪ ɐɔɌɏəɚɝɞɔɣɑɝɖɟɪ ɘɚɐɑɗɨ ɐɗɫ ɛɜɚɏəɚɓɔ-

ɜɚɎɌəɔɫ ɝɞɑɛɑəɔ ɐɔɠɠɑɜɑəɢɔɜɚɎɖɔ ɏɔɛɑɜ-

ɎɌɝɖɟɗɫɜəɧɡ ɛɌəɖɜɑɌɞɔɣɑɝɖɔɡ ȹɉȺ, ɚɍɗɌɐɌ-

ɪɥɑɕ Ɏɧɝɚɖɚɕ ɝɛɑɢɔɠɔɣəɚɝɞɨɪ ɛɜɔ ɟɘɑ-

ɜɑəəɚɕ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɔ. ȺəɌ ɓəɌɣɔɞɑɗɨəɚ 

ɛɜɑɎɚɝɡɚɐɔɞ ɍɌɓɚɎɟɪ ɘɚɐɑɗɨ, ɔɝɛɚɗɨɓɟɪɥɟɪ 

ɞɚɗɨɖɚ ɡɌɜɌɖɞɑɜɔɝɞɔɖɔ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ. Ȯ 

ɚɞɗɔɣɔɑ ɚɞ ɐɜɟɏɔɡ ɛɜɑɐɝɞɌɎɗɑəəɧɡ ɘɚɐɑɗɑɕ, 

ɚəɌ ɎɛɑɜɎɧɑ ɚɢɑəɔɎɌɑɞ ɞɚɗɨɖɚ ɏɔɛɑɜɎɌɝɖɟ-

ɗɫɜəɧɑ ȹɉȺ ɛɚɐɒɑɗɟɐɚɣəɚɕ ɒɑɗɑɓɧ ɔ ɛɚɘɔ-

ɘɚ ɞɑɖɝɞɟɜəɧɡ ɛɚɖɌɓɌɞɑɗɑɕ ɟɣɔɞɧɎɌɑɞ ɡɌ-

ɜɌɖɞɑɜɔɝɞɔɖɔ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ. Ȼɜɑɐɧɐɟ-

ɥɔɑ ɜɌɍɚɞɧ ɚɝəɚɎɧɎɌɗɔɝɨ əɌ ɐɌəəɧɡ ɖɌɖ 

ɏɔɛɑɜ-, ɞɌɖ ɔ ɏɔɛɚɎɌɝɖɟɗɫɜəɧɡ ȹɉȺ ɔ ɔɓ ȶȾ-

ȾɌɍɗɔɢɌ ʈ1.  ȼɑɓɟɗɨɞɌɞɧ ɚɞɍɚɜɌ ɛɜɑɐɔɖɞɚɜɚɎ ɏɜɑɕɐ 2/3 ɝɜɑɐɔ ɡɌɜɌɖɞɑɜɔɝɞɔɖ 

ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ. 1 ð ɚɢɑəɖɔ, ɛɚɗɟɣɑəəɧɑ Ɏ ɚɐəɚɠɌɖɞɚɜəɧɡ ɘɚɐɑɗɫɡ, 2 ð ɚɢɑəɖɔ, ɛɚ-

ɗɟɣɑəəɧɑ Ɏ ɘəɚɏɚɠɌɖɞɚɜəɚɕ ɘɚɐɑɗɔ. ȺɄ ð ɚɞəɚɤɑəɔɑ ɤɌəɝɚɎ.  

ʇʨʝʜʠʢʪʦʨ AUC ʆʐ1 P1 ʆʐ2 P2 VIF  

LPCA 69.8 [57.9-81.8] 0.16 [0.04-0.54] 0.0024 0.01 [0.00-2.11] 0.1064 17.84 

RTEA 67.8 [55.4-80.2] 0.45 [0.21-0.89] 0.0206 
5.42 [0.24-

147.91] 
0.2916 20.14 

 

   
 

ȾɌɍɗɔɢɌ ʈ2.  Ⱥɢɑəɖɔ, ɛɚɗɟɣɑəəɧɑ Ɏ ɗɚɏɔɝɞɔɣɑɝɖɚɕ ɜɑɏɜɑɝɝɔɚəəɚɕ ɘɚɐɑɗɔ ɛɚɝɗɑ 

ɚɞɍɚɜɌ ɛɜɑɐɔɖɞɚɜɚɎ ɝ ɛɚɘɚɥɨɪ LASSO. ȁ ð ɖɚɩɠɠɔɢɔɑəɞ, ɛɚɗɟɣɑəəɧɕ Ɏ çɗɌɝɝɚè-

ɜɑɏɜɑɝɝɔɔ. 

˽͔͙ͪ͒ͭͦͪ͟ ʲ ό{9ύ ˻̊ ώфр҈ ˨ˮϐ P VIF 

RTEA 0.184 (0.629) 0.184 [0.046-0.568] 0.0071 1.23 

D[½[a ½[b¦ όˢ͔͙ͪͭͪ͊͡Έͤ͊Ύ ͺ͊͊͘ύ 1.002 (0.001) 1.002 [1.000-1.004] 0.1843 2.48 

SHAPE Compacity (ʕ͔ ͤͦͤ͊͘Ύ ͅ ͊͊͘) 1.715 (0.386) 1.715 [0.814-3.739] 0.1624 2.31 
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ɡɌɜɌɖɞɑɜɔɝɞɔɖ ɔɝɛɚɗɨɓɚɎɌɗɔ ɞɚɗɨɖɚ ɜɌɓɘɑɜɧ 

ɔ ɖɚəɞɟɜɧ ɚɍɜɌɓɚɎɌəɔɕ [10, 17-19].  

Ƚɜɑɐɔ ȶȾ-ɡɌɜɌɖɞɑɜɔɝɞɔɖ ɘɧ ɎɧɍɜɌɗɔ 

ɐɗɫ ɚɞɍɚɜɌ ɞɚɗɨɖɚ ɜɌɓɘɑɜɧ ɔ ɛɌɜɌɘɑɞɜɧ 

ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ ȹɉȺ, ɞɌɖ ɖɌɖ ɛɚ ɐɌəəɧɡ 

ɘəɚɏɔɡ  əɌɟɣəɧɡ  ɛɟɍɗɔɖɌɢɔɕ,  Ɏ  ɞɚɘ   ɣɔɝɗɑ  

Ɏɧɛɚɗəɑəəɧɡ Ɏ əɌɤɑɘ ɂɑəɞɜɑ, ɚəɔ ɫɎɗɫɪɞɝɫ 

əɌɔɍɚɗɑɑ ɞɚɣəɧɘɔ Ɏ ɚɛɜɑɐɑɗɑəɔɔ ɝɞɑɛɑəɔ 

ɐɔɠɠɑɜɑəɢɔɜɚɎɖɔ [9, 17, 20].  ȸɧ əɑ Ɏɖɗɪ-

ɣɌɗɔ Ɏ ɚɢɑəɖɟ ɖɚəɞɟɜɧ ɚɛɟɡɚɗɑɕ, ɞɌɖ ɖɌɖ, ɛɚ 

əɌɤɑɘɟ ɘəɑəɔɪ, ɐɌəəɌɫ ɡɌɜɌɖɞɑɜɔɝɞɔɖɌ ɫɎ-

ɗɫɑɞɝɫ ɐɚɝɞɌɞɚɣəɚ ɝɟɍɦɑɖɞɔɎəɚɕ ɔ ɘɚɒɑɞ ɚɞ-

ɗɔɣɌɞɨɝɫ ɛɜɔ ɌəɌɗɔɓɑ ɜɌɓəɧɘɔ ɜɑəɞɏɑəɚɗɚ-

ɏɌɘɔ [10, 21]. Ȯ ɞɚ ɒɑ Ɏɜɑɘɫ, Ɏ ɣɌɝɞɔ ɜɌɍɚɞ 

ɖɚəɞɟɜɧ ɚɛɟɡɚɗɔ ɗɔɍɚ əɑ ɚɢɑəɔɎɌɗɔ, ɗɔɍɚ əɑ 

ɍɧɗɚ ɎɧɫɎɗɑəɚ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɧɡ ɜɌɓ-

ɗɔɣɔɕ Ɏ ɖɚəɞɟɜɌɡ ɚɍɜɌɓɚɎɌəɔɕ ɘɑɒɐɟ ȹɉȺ 

ɏɜɑɕɐ 1 ɔ ɏɜɑɕɐ 2 ɔ ȹɉȺ ɏɜɑɕɐ 1 ɔ ɏɜɑɕɐ 2/3 

[9, 18, 19,20].  

Ȱɚɛɚɗəɔɞɑɗɨəɚɑ ɔɝɛɚɗɨɓɚɎɌəɔɑ ɞɑɖ-

ɝɞɟɜəɧɡ ɛɚɖɌɓɌɞɑɗɑɕ ɝɚɎɘɑɝɞəɚ ɝ ɡɌɜɌɖɞɑɜɔ-

ɝɞɔɖɌɘɔ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ ɛɚɓɎɚɗɔɗɚ ɓəɌɣɔ-

ɞɑɗɨəɚ ɟɗɟɣɤɔɞɨ ɛɜɑɐɔɖɞɔɎəɧɑ ɖɌɣɑɝɞɎɌ ɘɚ-

ɐɑɗɔ. Ȯ ɚɞɗɔɣɔɑ ɚɞ ɐɜɟɏɔɡ ɜɌɍɚɞ, ɘɧ ɚɢɑəɔ-

ɎɌɗɔ ɞɑɖɝɞɟɜəɧɑ ɛɚɖɌɓɌɞɑɗɔ ɐɗɫ Ɏɝɑɡ ɠɌɓ 

ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ, ɎɖɗɪɣɌɫ əɌɞɔɎəɟɪ. ȸɧ 

ɞɌɖɒɑ ɎɧɫɎɔɗɔ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɧɑ 

ɜɌɓɗɔɣɔɫ ɞɑɖɝɞɟɜəɧɡ ɛɚɖɌɓɌɞɑɗɑɕ Ɏ əɌɞɔɎ-

əɟɪ ɠɌɓɟ, əɚ ɚəɔ ɚɍɗɌɐɌɗɔ ɘɑəɨɤɑɕ ɛɗɚɥɌ-

ɐɨɪ ɛɚɐ ɖɜɔɎɚɕ Ɏ ɝɜɌɎəɑəɔɔ ɝ ɛɚɖɌɓɌɞɑɗɫɘɔ 

ɌɜɞɑɜɔɌɗɨəɚɕ ɔ Ɏɑəɚɓəɚɕ ɠɌɓ ɔɝɝɗɑɐɚɎɌəɔɫ 

(ɞɌɍɗ. 2). ȬəɌɗɚɏɔɣəɧɑ ɛɚ ɩɠɠɑɖɞɔɎəɚɝɞɔ ɜɑ-

ɓɟɗɨɞɌɞɧ ɛɚɗɟɣɑəɧ ɐɗɫ ɍɑɝɖɚəɞɜɌɝɞəɧɡ ȸȼȾ-

ɔɓɚɍɜɌɒɑəɔɕ Ɏ ɜɌɍɚɞɑ Bian et. al. ȻɚɖɌɓɌɞɑɗɔ 

ɚɞɝɜɚɣɑəəɚɕ ɠɌɓɧ ɞɌɖɒɑ ɟɝɞɟɛɌɗɔ ɞɑɖɝɞɟɜ-

əɧɘ ɛɚɖɌɓɌɞɑɗɫɘ ɌɜɞɑɜɔɌɗɨəɚɕ ɔ Ɏɑəɚɓəɚɕ 

ɠɌɓ ɔɝɝɗɑɐɚɎɌəɔɫ (ɞɌɍɗ. 2). ȻɚɖɌɓɌɞɑɗɨ ɚɍɦɑ-

ɘɌ ɚɛɟɡɚɗɔ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɚ ɜɌɓɗɔɣɌɗ-

ɝɫ (ɞɌɍɗ. 2), ɞɑɘ əɑ ɘɑəɑɑ ɚə əɑ ɍɧɗ ɚɞɚɍɜɌə ɝ 

ɛɚɘɚɥɨɪ çɗɌɝɝɚè-ɜɑɏɜɑɝɝɔɔ. ȭɚɗɑɑ ɔəɠɚɜɘɌ-

ɞɔɎəɧɘ ɝɜɑɐɔ ɞɑɖɝɞɟɜəɧɡ ɛɚɖɌɓɌɞɑɗɑɕ ɠɚɜ-

ɘɧ ɚɖɌɓɌɗɝɫ ɛɚɖɌɓɌɞɑɗɨ ɖɚɘɛɌɖɞəɚɝɞɔ ɚɛɟ-

ɡɚɗɑɎɚɏɚ ɚɍɦɑɘɌ (SHAPE_Compacity). Ȯ ɚɞɗɔ-

ɣɔɑ ɚɞ ɐɜɟɏɔɡ ɔɝɝɗɑɐɚɎɌəɔɕ, ɘɧ ɔ Liang et al. 

əɑ ɎɧɫɎɔɗɔ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɧɡ ɜɌɓɗɔ-

ɣɔɕ Ɏ ɡɌɜɌɖɞɑɜɔɝɞɔɖɌɡ ɏɔɝɞɚɏɜɌɘɘɧ, ɞɌɖɔɡ 

 

ȼɔɝ. 2 (Fig. 2) 

ȼɔɝ. 2.    ȹɚɘɚɏɜɌɘɘɌ ɐɗɫ ɚɢɑəɖɔ Ɏɑɜɚɫɞəɚɝɞɔ ɏɜɑɕɐ 2/3. 

Ȱɗɫ ɚɢɑəɖɔ ɓəɌɣɑəɔɫ ɗɚɏɔɝɞɔɣɑɝɖɚɕ ɠɟəɖɢɔɔ (ɗɔəɑɕəɚɕ ɖɚɘɍɔəɌɢɔɔ ɛɜɑɐɔɖɞɚɜɚɎ) ɔ Ɏɑɜɚɫɞəɚɝɞɔ ɔɝɡɚ-

ɐɌ əɑɚɍɡɚɐɔɘɚ ɐɗɫ ɖɌɒɐɚɏɚ ɛɜɑɐɔɖɞɚɜɌ ɚɛɜɑɐɑɗɔɞɨ ɝɚɚɞɎɑɞɝɞɎɟɪɥɔɕ ɍɌɗɗ, ɓɌɞɑɘ ɝɟɘɘɔɜɚɎɌɞɨ ɍɌɗɗɧ ɛɚ 

Ɏɝɑɘ ɛɜɑɐɔɖɞɚɜɌɘ. Ƚ ɛɚɘɚɥɨɪ ɔɞɚɏɚɎɚɏɚ ɍɌɗɗɌ ɔ ɐɔɌɏɜɌɘɘɧ (ɜɔɝ. 3) ɜɌɝɝɣɔɞɧɎɌɑɞɝɫ Ɏɑɜɚɫɞəɚɝɞɨ əɌɗɔ-

ɣɔɫ ȹɉȺ ɏɜɑɕɐ 2/3. 

Fig. 2.    Nomogram for assessing the probability of grade 2/3.  

To assess the value of the logistic function (a linear combination of predictors) and the probab ility of an out-

come, it is necessary to determine the corresponding score for each predictor, then sum the scores for all 

predictors. Using the corresponding score and the diagram (Fig. 3), the probability of presence a grade 2/3 

PNET is calculated.  
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ɖɌɖ ɩəɞɜɚɛɔɫ ɔ ɖɟɜɞɚɓɔɝ [17,19-21]. Ȯ əɌɤɑɘ 

ɔɝɝɗɑɐɚɎɌəɔɔ ɍɧɗ ɚɞɚɍɜɌə ɞɑɖɝɞɟɜəɧɕ ɛɚɖɌ-

ɓɌɞɑɗɨ Ɏɞɚɜɚɏɚ ɛɚɜɫɐɖɌ Grey-Level Zone 

Length Matrix - Zone Length Non -Uniformity 

(GLZLM_ZLNU), ɖɚɞɚɜɧɕ ɡɌɜɌɖɞɑɜɔɓɟɑɞ əɑɚɐ-

əɚɜɚɐəɚɝɞɨ  ɐɗɔəɧ  ɓɚə  ɏɚɘɚɏɑəəɚɏɚ  ɟɜɚɎəɫ  

ɝɑɜɚɏɚ.  

ȹɌɤɔ ɜɑɓɟɗɨɞɌɞɧ ɛɚ ɐɔɝɖɜɔɘɔəɌɞɔɎ-

əɧɘ ɡɌɜɌɖɞɑɜɔɝɞɔɖɌɘ ɝɚɛɚɝɞɌɎɔɘɧ ɝ ɟɒɑ 

ɚɛɟɍɗɔɖɚɎɌəəɧɘɔ ɘɚɐɑɗɫɘɔ. Liang et al. ɛɚ-

ɗɟɣɔɗɔ AUC = 0,907  əɌ ɚɝəɚɎɌəɔɔ ɖɚɘɍɔəɌ-

ɢɔɔ ɞɑɖɝɞɟɜəɧɡ ɡɌɜɌɖɞɑɜɔɝɞɔɖ ɔ ɖɗɔəɔɣɑ-

ɝɖɚɕ ɝɞɌɐɔɔ, əɚ əɑ ɟɣɔɞɧɎɌɗɔ ȶȾ-

ɡɌɜɌɖɞɑɜɔɝɞɔɖɔ ɚɛɟɡɚɗɑɕ [19]. Gu et al. ɛɚɗɟ-

ɣɔɗɔ AUC = 0,974 Ɏ ɏɜɟɛɛɑ ɚɍɟɣɑəɔɫ ɘɚɐɑɗɔ 

ɔ AUC = 0,901 Ɏ ɏɜɟɛɛɑ ɎɌɗɔɐɌɢɔɔ. Ȯ ɡɚɐɑ 

ɚɞɍɚɜɌ Ɏ ɘɚɐɑɗɨ ɛɚɘɔɘɚ ɞɑɖɝɞɟɜəɧɡ ɡɌɜɌɖ-

ɞɑɜɔɝɞɔɖ ɍɧɗ ɚɞɚɍɜɌə ɞɚɗɨɖɚ ɖɚəɞɟɜ ɚɛɟɡɚɗɔ 

[10]. ȾɌɖɚɕ Ɏɧɍɚɜ ȶȾ-ɛɜɔɓəɌɖɌ ɘɚɒɑɞ ɚɍɦɫɝ-

əɫɞɨɝɫ ɞɑɘ, ɣɞɚ Ɏ ɔɝɝɗɑɐɚɎɌəɔɑ ɍɧɗɚ Ɏɖɗɪ-

ɣɑəɚ ɍɚɗɨɤɚɑ ɖɚɗɔɣɑɝɞɎɚ ɚɛɟɡɚɗɑɕ ɏɜɑɕɐ 3 

(12 ɛɌɢɔɑəɞɚɎ) ɔ əɑ ɍɧɗ ɛɜɚɎɑɐɑə ɚɞɍɚɜ ɛɚ 

ɛɌɞɞɑɜəɌɘ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ. ȻɚɖɌɓɌɞɑɗɔ 

ɞɚɗɨɖɚ Ɏɞɚɜɚɏɚ ɛɚɜɫɐɖɌ ɍɧɗɔ ɔɝɛɚɗɨɓɚɎɌəɧ Ɏ 

ɘɚɐɑɗɔ Liang et al. [19]. 

ȹɌɤɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɔɘɑɗɚ ɜɫɐ ɚɏɜɌəɔ-

ɣɑəɔɕ. Ȯɚ-ɛɑɜɎɧɡ, ȶȾ-ɔɓɚɍɜɌɒɑəɔɫ, Ɏɖɗɪ-

ɣɑəəɧɑ Ɏ ɔɝɝɗɑɐɚɎɌəɔɑ, ɍɧɗɔ Ɏɧɛɚɗəɑəɧ Ɏ 

ɜɌɓəɧɡ ɢɑəɞɜɌɡ. ȹɑɚɐəɚɜɚɐəɚɝɞɨ ɐɌəəɧɡ 

ɘɚɏɗɌ ɛɚɎɗɔɫɞɨ əɌ ɜɑɓɟɗɨɞɌɞɧ ɞɑɖɝɞɟɜəɚɏɚ 

ɌəɌɗɔɓɌ. Ȯɚ-Ɏɞɚɜɧɡ, Ɏ ɔɝɝɗɑɐɚɎɌəɔɑ ɍɧɗɚ 

Ɏɖɗɪɣɑəɚ ɘɌɗɚ ɚɛɟɡɚɗɑɕ ɏɜɑɕɐ 3, ɞɌɖ ɚəɔ 

ɜɑɐɖɚ ɎɝɞɜɑɣɌɪɞɝɫ. Ȯ-ɞɜɑɞɨɔɡ, əɑ ɍɧɗɌ Ɏɧ-

ɛɚɗəɑəɌ ɎɌɗɔɐɌɢɔɫ ɛɚɗɟɣɑəəɧɡ ɐɌəəɧɡ. ȸɧ 

ɛɗɌəɔɜɟɑɘ ɑɑ Ɏɧɛɚɗəɔɞɨ Ɏ ɡɚɐɑ ɛɚɝɗɑɐɟɪɥɔɡ 

ɔɝɝɗɑɐɚɎɌəɔɕ əɌ ɏɜɟɛɛɑ ɛɌɢɔɑəɞɚɎ ɝ ɘɚɜɠɚ-

ɗɚɏɔɣɑɝɖɔ ɎɑɜɔɠɔɢɔɜɚɎɌəəɧɘɔ ȹɉȺ ɛɚɐɒɑ-

ɗɟɐɚɣəɚɕ ɒɑɗɑɓɧ ɔ ȶȾ ɝ ɎəɟɞɜɔɎɑəəɧɘ ɖɚə-

ɞɜɌɝɞɔɜɚɎɌəɔɑɘ, Ɏɧɛɚɗəɑəəɧɘ Ɏəɑ əɌɤɑɏɚ 

ɢɑəɞɜɌ.  

 

ȼɔɝ. 3 (Fig. 3) 

ȼɔɝ. 3.     ȺɢɑəɖɌ ɞɚɣəɚɝɞɔ ɛɜɑɐɝɖɌɓɌəɔɕ, ɛɚɗɟɣɑəəɧɡ Ɏ ɘəɚɒɑɝɞɎɑəəɚɕ ɗɚɏɔɝɞɔɣɑɝɖɚɕ ɜɑ-

ɏɜɑɝɝɔɚəəɚɕ ɘɚɐɑɗɔ.  

Ⱦɚɣɖɔ ɝɚɚɞɎɑɞɝɞɎɟɪɞ ɚɢɑəɖɌɘ Ɏɑɜɚɫɞəɚɝɞɔ ɏɜɑɕɐ 2/3 Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɓəɌɣɑəɔɕ ɗɔəɑɕəɚɏɚ ɛɜɑɐɔɖɞɚ-

ɜɌ, ɎɑɜɞɔɖɌɗɨəɧɑ ɗɔəɔɔ ð ɝɞɌəɐɌɜɞəɧɘ ɚɤɔɍɖɌɘ ɛɜɑɐɝɖɌɓɌəɔɕ. ȹɌɛɜɔɘɑɜ, ɔɞɚɏɚɎɚɘɟ ɍɌɗɗɟ = 2 (ɔɓ ɜɔɝ. 

2) ɝɚɚɞɎɑɞɝɞɎɟɑɞ Ɏɑɜɚɫɞəɚɝɞɨ əɌɗɔɣɔɫ ȹɉȺ ɏɜɑɕɐ 2/3 87,5%. ȷȻ ð ɗɔəɑɕəɧɕ ɛɜɑɐɔɖɞɚɜ. 

Fig. 3.     Estimation of the accuracy of predictions o btained in the multiple logistic regression model.  

The points correspond to the estimates of the probability grade 2/3 depending on the values of the linear 

predictor, the vertical lines correspond to the standard errors of predictions. For example, the f inal score = 2 

(from Fig. 2) corresponds to the probability of a NET grade 2/3 87.5%. ȷȻ - linear predictor.  
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Ȯ əɌɤɟ ɜɌɍɚɞɟ ɎɖɗɪɣɌɗɔɝɨ ɔɝɝɗɑɐɚɎɌ-

əɔɫ, Ɏɧɛɚɗəɑəəɧɑ əɌ ɞɚɘɚɏɜɌɠɌɡ ɝ ɘɔəɔ-

ɘɌɗɨəɧɘ ɖɚɗɔɣɑɝɞɎɚɘ ɝɜɑɓɚɎ 32, ɛɚɩɞɚɘɟ ɘɧ 

ɜɑɖɚɘɑəɐɟɑɘ ɔɝɛɚɗɨɓɚɎɌɞɨ ɘɚɐɑɗɨ əɌ ȶȾ-

ɌɛɛɌɜɌɞɌɡ ɝ ɖɚɗɔɣɑɝɞɎɚɘ ɝɜɑɓɚɎ 32 ɔ Ɏɧɤɑ. 

ȸɧ ɛɜɑɐɗɌɏɌɑɘ ɝɗɑɐɟɪɥɔɕ Ɍɗɏɚɜɔɞɘ ɐɔɌɏəɚ- 

ɝɞɔɖɔ ȹɉȺ ɏɜɑɕɐ 2/3: 

1) Ƚ ɛɚɘɚɥɨɪ ɛɜɚɏɜɌɘɘəɚɏɚ ɚɍɑɝɛɑɣɑ-

əɔɫ LifeX (ɔɗɔ ɗɪɍɚɏɚ ɐɜɟɏɚɏɚ ȻȺ ɐɗɫ ɛɚɗɟɣɑ-

əɔɫ ɞɑɖɝɞɟɜəɧɡ ɛɚɖɌɓɌɞɑɗɑɕ) Ɏɧɐɑɗɔɞɨ Ɏɔɓɟ-

Ɍɗɔɓɔɜɟɑɘɧɕ ɚɍɦɑɘ ɚɛɟɡɚɗɔ Ɏ ɌɜɞɑɜɔɌɗɨəɟɪ 

ɠɌɓɟ ɔɝɝɗɑɐɚɎɌəɔɫ, ɝɖɚɛɔɜɚɎɌɞɨ ɑɏɚ Ɏ Ɏɑəɚɓ-

əɟɪ ɠɌɓɟ ɔ ɝɖɚɜɜɑɖɞɔɜɚɎɌɞɨ ɝɘɑɥɑəɔɑ 

2) ȼɌɝɝɣɔɞɌɞɨ ɓəɌɣɑəɔɫ ɞɑɖɝɞɟɜəɧɡ ɛɚ-

ɖɌɓɌɞɑɗɑɕ GLZLM_ZLNU Ɏ ɌɜɞɑɜɔɌɗɨəɟɪ ɔ 

SHAPE_Compacity Ɏ Ɏɑəɚɓəɟɪ ɠɌɓɧ ɔɝɝɗɑɐɚ-

ɎɌəɔɫ. 

3) ȴɓɘɑɜɔɞɨ ɛɗɚɞəɚɝɞɨ ɚɛɟɡɚɗɑɎɚɕ ɞɖɌ-

əɔ ɔ ɝɚɡɜɌəəɚɕ ɛɌɜɑəɡɔɘɧ ɛɚɐɒɑɗɟɐɚɣəɚɕ 

ɒɑɗɑɓɧ Ɏ ɌɜɞɑɜɔɌɗɨəɟɪ ɔ əɌɞɔɎəɟɪ ɠɌɓɧ 

ɔɝɝɗɑɐɚɎɌəɔɫ, ɜɌɝɝɣɔɞɌɞɨ ɛɚɖɌɓɌɞɑɗɨ RTEA 

4) Ƚ ɛɚɘɚɥɨɪ ɜɔɝ. 2 ɐɗɫ ɖɌɒɐɚɕ ɔɓ ɡɌ-

ɜɌɖɞɑɜɔɝɞɔɖ ɜɌɝɝɣɔɞɌɞɨ ɍɌɗɗ (Ɏɑɜɡəɫɫ ɤɖɌɗɌ 

ȭɌɗɗɧ). Ȼɚ ɝɟɘɘɑ ɍɌɗɗɚɎ ɜɌɝɝɣɔɞɌɞɨ ɗɔəɑɕ-

əɧɕ ɛɜɑɐɔɖɞɚɜ ɔ ɛɚ ɑɏɚ ɓəɌɣɑəɔɪ əɌ ɐɔɌ-

ɏɜɌɘɘɑ (ɜɔɝ. 3) ɜɌɝɝɣɔɞɌɞɨ Ɏɑɜɚɫɞəɚɝɞɨ 

əɌɗɔɣɔɫ ȹɉȺ ɏɜɑɕɐ 2/3. Ȱɗɫ ɟɛɜɚɥɑəɔɫ ɜɌɝ-

ɣɬɞɚɎ ɘɚɒəɚ ɎɚɝɛɚɗɨɓɚɎɌɞɨɝɫ ɜɌɓɜɌɍɚɞɌə-

əɧɘ əɌɘɔ ɖɌɗɨɖɟɗɫɞɚɜɚɘ.  

5) ȽɣɔɞɌɞɨ ɛɚɜɚɏɚɘ ɐɗɫ ɐɔɌɏəɚɝɞɔɖɔ 

ȹɉȺ ɏɜɑɕɐ 2/3 58,6% (ɞɌɍɗ. 3). 

ȳɌɖɗɪɣɑəɔɑ.  

ȻɜɑɐɗɚɒɑəəɌɫ əɌɘɔ ɘɚɐɑɗɨ ɛɚɎɧɤɌɑɞ 

ɞɚɣəɚɝɞɨ ȶȾ Ɏ ɐɔɌɏəɚɝɞɔɖɑ ɛɌəɖɜɑɌɞɔɣɑɝɖɔɡ 

ȹɉȺ ɏɜɑɕɐ 2/3, ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɘɚɐɑɗɨɪ, 

ɚɝəɚɎɌəəɚɕ ɞɚɗɨɖɚ əɌ ɡɌɜɌɖɞɑɜɔɝɞɔɖɌɡ ɖɚə-

ɞɜɌɝɞɔɜɚɎɌəɔɫ, ɖɚɞɚɜɌɫ ɛɜɔɘɑəɫɗɔɝɨ ɜɌəɑɑ 

(AUC = 0,88, AUC = 0,677, ɝɚɚɞɎɑɞɝɞɎɑəəɚ). 

Ȼɜɔ ɛɚɘɚɥɔ əɌɤɑɕ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɕ ɘɚɐɑɗɔ 

ɘɚɒəɚ ɝ ɞɚɣəɚɝɞɨɪ 84% ɎɧɫɎɔɞɨ ȹɉȺ ɏɜɑɕɐ 

2/3, ɣɞɚ ɛɚɓɎɚɗɫɑɞ ɜɑɖɚɘɑəɐɚɎɌɞɨ ɑɬ ɐɗɫ ɔɝ-

ɛɚɗɨɓɚɎɌəɔɫ Ɏ ɖɗɔəɔɣɑɝɖɚɕ ɛɜɌɖɞɔɖɑ.  

ȴɝɞɚɣəɔɖ ɠɔəɌəɝɔɜɚɎɌəɔɫ ɔ ɖɚə-

ɠɗɔɖɞ ɔəɞɑɜɑɝɚɎ. ȴɝɞɚɣəɔɖɔ ɠɔəɌəɝɔɜɚɎɌ-

əɔɫ: ȴɝɝɗɑɐɚɎɌəɔɑ Ɏɧɛɚɗəɑəɚ ɛɜɔ ɠɔəɌəɝɚ-

Ɏɚɕ ɛɚɐɐɑɜɒɖɑ ȼɀɀȴ Ɏ ɜɌɘɖɌɡ əɌɟɣəɚɏɚ 

ɛɜɚɑɖɞɌ ʈ 20-315 -90070. ȴɝɞɚɣəɔɖ ɠɔəɌə-

ɝɔɜɚɎɌəɔɫ əɑ ɟɣɌɝɞɎɚɎɌɗ Ɏ ɜɌɓɜɌɍɚɞɖɑ ɔɝ-

ȾɌɍɗɔɢɌ ʈ3.     ȰɔɌɏəɚɝɞɔɣɑɝɖɔɑ ɡɌɜɌɖɞɑɜɔɝɞɔɖɔ, ɛɚɗɟɣɑəəɚɕ ɘɚɐɑɗɔ ɛɜɔ ɜɌɓ-

əɧɡ ɛɚɜɚɏɚɎɧɡ (cut-off) ɓəɌɣɑəɔɫɡ. * ð ɛɚɜɚɏɚɎɚɑ ɓəɌɣɑəɔɑ, ɝɚɚɞɎɑɞɝɞɎɟɪɥɑɑ ɘɌɖɝɔ-

ɘɌɗɨəɚɘɟ ɓəɌɣɑəɔɪ ɝɞɌɞɔɝɞɔɖɔ ɊɐɑəɌ (Youden's index). 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ >0.5 > 0.586* > 0.7  > 0.8 >0.9 

́ͦ;ͤͦͫͭΈ ό҈ύ 
81,5 

όтмΣо уфΣнύ 

84,0 

όтпΣм фмΣнύ 

82,7 

όтнΣт флΣнύ 

81,5 

όтмΣо уфΣнύ 
ттΣу όстΣн усΣоύ 

͍͍͙͔̉ͯͫͭͭ͡ΈͤͦͫͭΈ 

(%) 

70,3 

όроΣл упΣмύ 

67,6 

όрлΣн унΣлύ 

64,9 

όптΣр тфΣуύ 

59,5 

(42,1 75,2) 
рмΣп όопΣп суΣмύ 

˻͙ͭͪͼ͔͊ͭ͡Έͤ͊Ύ 

͎͙ͨͪͦͤͦͫͭ;͔ͫ͊͟Ύ 

ͼ͔ͤͤͦͫͭΈ (%) 

78,4 

όспΣт ууΣтύ 

78,2 

όсрΣл ууΣнύ 

76,8 

όсоΣс утΣлύ 

74,6 

όсмΣс урΣлύ 
тмΣл όруΣм умΣуύ 

˿͔ͨͼ͙ͺ͙;ͤͦͫͭΈ 

(%) 

90,9 

όтуΣо фтΣрύ 

97,7 

όууΣл ффΣфύ 

97,7 

όууΣл ффΣфύ 

100,0 

όфнΣл мллΣлύ 

100,0 

όфнΣл мл0,0) 

˽͙͔ͦͦ͗ͭ͡͡Έͤ͊Ύ 

͎͙ͨͪͦͤͦͫͭ;͔ͫ͊͟Ύ 

ͼ͔ͤͤͦͫͭΈ (%) 

86,7 

όсфΣо фсΣнύ 

96,2 

όулΣп ффΣфύ 

96,0 

όтфΣс ффΣфύ 

100,0 

όупΣс мллΣлύ 

100,0 

όунΣп мллΣлύ 
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ɝɗɑɐɚɎɌəɔɫ, ɝɍɚɜɑ, ɌəɌɗɔɓɑ ɔ ɔəɞɑɜɛɜɑɞɌɢɔɔ 

ɐɌəəɧɡ, əɌɛɔɝɌəɔɔ ɚɞɣɑɞɌ ɔ ɛɜɔəɫɞɔɔ ɜɑ-

ɤɑəɔɫ ɚ ɛɚɐɌɣɑ ɝɞɌɞɨɔ ɐɗɫ ɛɟɍɗɔɖɌɢɔɔ. 
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ȬɎɞɚɜɧ ɐɌəəɚɕ ɝɞɌɞɨɔ ɛɚɐɞɎɑɜɐɔɗɔ ɚɞ-

ɝɟɞɝɞɎɔɑ ɖɚəɠɗɔɖɞɌ ɔəɞɑɜɑɝɚɎ, ɚ ɖɚɞɚɜɧɡ 

əɑɚɍɡɚɐɔɘɚ ɝɚɚɍɥɔɞɨ. 
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ȺɂȱȹȶȬ ɉɀɀȱȶȾȴȮȹȺȽȾȴ ȿȷɈȾȼȬȳȮȿȶȺȮɇɁ ȸȬȼȶȱȼȺȮ ɁȼȺȸȺȽȺȸȹɇɁ  

ȬȹȺȸȬȷȴȵ ȿ ȻȷȺȰȬ ȮȺ ȮȾȺȼȺȸ ȴ ȾȼȱȾɈȱȸ ȾȼȴȸȱȽȾȼȬɁ 

 

ȬɍɟɝɑɎɌ Ȭ.Ȯ.1, ɄɌɎɌɗɔɑɎ ȼ.ɀ.1, ȾɟɡɍɌɞɟɗɗɔə ȸ.ȯ.2 
 

1 - ȯȬȿȳ çȼɑɝɛɟɍɗɔɖɌəɝɖɌɫ ɖɗɔəɔɣɑɝɖɌɫ ɍɚɗɨəɔɢɌè ȸɔəɔɝɞɑɜɝɞɎɌ ȳɐɜɌɎɚɚɡɜɌəɑəɔɫ ȼɑɝɛɟɍɗɔɖɔ ȾɌɞɌɜɝɞɌə.  

ɏ. ȶɌɓɌəɨ, ȼɚɝɝɔɫ. 

2 - ȶɌɓɌəɝɖɌɫ ɏɚɝɟɐɌɜɝɞɎɑəəɌɫ ɘɑɐɔɢɔəɝɖɌɫ ɌɖɌɐɑɘɔɫ ð ɠɔɗɔɌɗ ɀȯȭȺȿ ȰȻȺ çȼɚɝɝɔɕɝɖɌɫ ɘɑɐɔɢɔəɝɖɌɫ ɌɖɌɐɑɘɔɫ əɑɛɜɑ-

ɜɧɎəɚɏɚ ɛɜɚɠɑɝɝɔɚəɌɗɨəɚɏɚ ɚɍɜɌɓɚɎɌəɔɫè ȸɔəɓɐɜɌɎɌ ȼɚɝɝɔɔ. ɏ.  ȶɌɓɌəɨ, ȼɚɝɝɔɫ. 

 

ɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. ȺɢɑəɖɌ ɩɠɠɑɖɞɔɎəɚɝɞɔ ɟɗɨɞɜɌɓɎɟɖɚɎɧɡ ɘɌɜɖɑɜɚɎ Ɏ ɐɔɌɏəɚɝɞɔɖɑ 

ɡɜɚɘɚɝɚɘəɧɡ ɌəɚɘɌɗɔɕ ɟ ɛɗɚɐɌ, ɛɚ ɜɑɓɟɗɨɞɌɞɌɘ ɖɚɘɍɔəɔɜɚɎɌəəɚɏɚ ɛɜɑəɌɞɌɗɨəɚɏɚ 

ɝɖɜɔəɔəɏɌ Ɏ ȼɑɝɛɟɍɗɔɖɑ ȾɌɞɌɜɝɞɌə ɓɌ ɛɑɜɔɚɐ 2012-2019 ɏɏ. 

 ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. ȴɝɝɗɑɐɚɎɌəɔɑ ɎɖɗɪɣɌɑɞ ɜɑɞɜɚɝɛɑɖɞɔɎəɧɕ ɌəɌɗɔɓ ɐɌəəɧɡ ɍɑ-

ɜɑɘɑəəɧɡ, ɖɚɞɚɜɧɑ ɛɜɚɡɚɐɔɗɔ ɖɚɘɍɔəɔɜɚɎɌəəɧɕ ɛɜɑəɌɞɌɗɨəɧɕ ɝɖɜɔəɔəɏ əɌ ɝɜɚɖɑ 

ɍɑɜɑɘɑəəɚɝɞɔ 11-14 əɑɐɑɗɨ ɓɌ ɛɑɜɔɚɐ 2012-2019 ɏɏ. Ɏ ȼɑɝɛɟɍɗɔɖɑ ȾɌɞɌɜɝɞɌə. Ȼɚ ɜɑɓɟɗɨɞɌɞɌɘ 

ɝɖɜɔəɔəɏɌ ɍɑɜɑɘɑəəɧɑ ɍɧɗɔ ɜɌɝɛɜɑɐɑɗɑəɧ əɌ ɏɜɟɛɛɧ Ɏɧɝɚɖɚɏɚ (>1:100), ɝɜɑɐəɑɏɚ (1:100-

1:1000) ɔ əɔɓɖɚɏɚ (<1:1000)  ɜɔɝɖɌ. Ȯɚ Ɏɞɚɜɚɘ ɔ ɞɜɑɞɨɑɘ ɞɜɔɘɑɝɞɜɑ ɍɑɜɑɘɑəəɚɝɞɔ, ɛɜɔ ɎɧɫɎɗɑ-

əɔɔ ɟɗɨɞɜɌɓɎɟɖɚɎɧɡ ɘɌɜɖɬɜɚɎ ɡɜɚɘɚɝɚɘəɧɡ ɌəɚɘɌɗɔɕ (ɁȬ), ɛɜɚɎɚɐɔɗɚɝɨ ɘɑɐɔɖɚ-ɏɑəɑɞɔɣɑɝɖɚɑ 

ɖɚəɝɟɗɨɞɔɜɚɎɌəɔɑ ɝ ɢɑɗɨɪ ɚɛɜɑɐɑɗɑəɔɫ əɑɚɍɡɚɐɔɘɚɝɞɔ ɔəɎɌɓɔɎəɚɏɚ ɘɑɞɚɐɌ ɐɔɌɏəɚɝɞɔɖɔ. 

ȼɑɓɟɗɨɞɌɞɧ. ȳɌ ɟɖɌɓɌəəɧɕ ɛɑɜɔɚɐ ɍɧɗɚ ɚɍɝɗɑɐɚɎɌəɚ 283835 ɍɑɜɑɘɑəəɧɡ ɔ ɍɧɗɚ ɎɧɫɎɗɑ-

əɚ 1143 ɛɗɚɐɚɎ ɝ ɡɜɚɘɚɝɚɘəɧɘɔ ɌəɚɘɌɗɔɫɘɔ, ɔɓ əɔɡ ɝɔəɐɜɚɘ ȰɌɟəɌ ɍɧɗ ɐɔɌɏəɚɝɞɔɜɚɎɌə ɟ 624 

(54,6%). ȴɓ ɏɜɟɛɛɧ ɝɜɑɐəɑɏɚ ɔ əɔɓɖɚɏɚ ɜɔɝɖɌ, Ɏɚ Ɏɞɚɜɚɘ ɔ ɞɜɑɞɨɑɘ ɞɜɔɘɑɝɞɜɑ, Ɍ ɞɌɖɒɑ ɛɚɝɞəɌ-

ɞɌɗɨəɚ ɍɧɗɔ ɎɧɫɎɗɑəɧ ɑɥɑ 69 ɛɗɚɐɚɎ ɝ ɁȬ. ȴɓ əɔɡ 33 ɝɗɟɣɌɫ ɍɧɗɔ ɐɔɌɏəɚɝɞɔɜɚɎɌəɧ Ɏɚ Ɏɞɚɜɚɘ 

ɔ ɞɜɑɞɨɑɘ ɞɜɔɘɑɝɞɜɌɡ, Ɍ ɟ 36 ð ɛɚɝɞəɌɞɌɗɨəɚ.  

Ⱥɍɝɟɒɐɑəɔɑ. ȹɌɤɔ ɜɑɓɟɗɨɞɌɞɧ ɛɚɖɌɓɌɗɔ, ɣɞɚ ɝɚɍɗɪɐɑəɔɑ ɌɗɏɚɜɔɞɘɌ ɟɗɨɞɜɌɓɎɟɖɚɎɚɕ ɐɔɌɏəɚɝɞɔ-

ɖɔ, ɖɚəɞɜɚɗɨ ɖɌɣɑɝɞɎɌ ɜɌɍɚɞɧ ɝɛɑɢɔɌɗɔɝɞɚɎ ɟɗɨɞɜɌɓɎɟɖɚɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɛɜɑəɌɞɌɗɨəɧɡ ɢɑə-

ɞɜɚɎ, ɜɑɏɟɗɫɜəɧɕ ɌəɌɗɔɓ ɗɚɒəɚɚɞɜɔɢɌɞɑɗɨəɧɡ ɝɗɟɣɌɑɎ ɛɚɓɎɚɗɫɑɞ ɛɚɎɧɝɔɞɨ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ɔ 

ɩɠɠɑɖɞɔɎəɚɝɞɨ ɐɔɌɏəɚɝɞɔɖɔ ɡɜɚɘɚɝɚɘəɧɡ ɌəɚɘɌɗɔɕ ɟ ɛɗɚɐɌ. 

ȳɌɖɗɪɣɑəɔɑ. ɃɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ɖɚɘɍɔəɔɜɚɎɌəəɚɏɚ ɛɜɑəɌɞɌɗɨəɚɏɚ ɝɖɜɔəɔəɏɌ ɓɌ ɔɝɝɗɑɐɟ-

ɑɘɧɕ ɛɑɜɔɚɐ ɝɚɝɞɌɎɔɗɌ 88%, ɛɜɔ ɐɚɗɑ ɗɚɒəɚɚɞɜɔɢɌɞɑɗɨəɧɡ ɝɗɟɣɌɑɎ 12% Ɏ ɏɜɟɛɛɑ ɝɜɑɐəɑɏɚ ɔ 

əɔɓɖɚɏɚ ɜɔɝɖɌ. Ȯ ɩɞɔɡ ɏɜɟɛɛɌɡ ɐɚɛɚɗəɔɞɑɗɨəɧɑ ɟɗɨɞɜɌɓɎɟɖɚɎɧɑ ɔɝɝɗɑɐɚɎɌəɔɫ Ɏɚ II ɔ III ɞɜɔ-

ɘɑɝɞɜɌɡ ɍɑɜɑɘɑəəɚɝɞɔ ɛɚɓɎɚɗɔɗɔ ɎɧɫɎɔɞɨ 47,8% (33 ɝɗɟɣɌɫ) ɝɔəɐɜɚɘɌ ȰɌɟəɌ ɟ ɛɗɚɐɚɎ. Ƚɞɜɟɖɞɟ-

ɜɌ ɛɚɜɚɖɚɎ ɜɌɓɎɔɞɔɫ Ɏ ɩɞɔɡ ɏɜɟɛɛɌɡ ɚɞɘɑɣɌɑɞɝɫ ɜɑɐɖɔɘ ɝɚɣɑɞɌəɔɑɘ əɑɝɖɚɗɨɖɔɡ ɟɗɨɞɜɌɓɎɟɖɚɎɧɡ 

ɘɌɜɖɑɜɚɎ ɟ ɚɐəɚɏɚ ɛɗɚɐɌ, ɓɌɣɌɝɞɟɪ ɩɞɚ ɔɓɚɗɔɜɚɎɌəəɧɑ, çɘɫɏɖɔɑè ɟɗɨɞɜɌɓɎɟɖɚɎɧɑ ɘɌɜɖɑɜɧ. 

 

ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɖɚɘɍɔəɔɜɚɎɌəəɧɕ ɛɜɑəɌɞɌɗɨəɧɕ ɝɖɜɔəɔəɏ, ɝɔəɐɜɚɘ ȰɌɟəɌ, ɩɡɚɏɜɌɠɔ-

ɣɑɝɖɔɑ ɘɌɜɖɑɜɧ ɌəɚɘɌɗɔɕ ɛɗɚɐɌ, ɡɜɚɘɚɝɚɘəɧɑ ɌəɚɘɌɗɔɔ ɛɗɚɐɌ. 
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ASSESSMENT OF THE EFFECTIVENESS OF ULTRASOUND MARKERS OF FETAL  

CHROMOSOMAL ABNORMALITIES IN IN THE SECOND AND THIRD TRIMESTERS 

 

Abuseva A.V. 1, Shavaliev R.F.1, Tukhbatullin M.G. 2 

 
1 - Republic Clinical Hospital of the Min istry of Health of the Republic of Tatarstan.  
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urpose. The evaluation of the effectiveness of ultrasound markers in the diagnosis of fetal 

chromosomal abnormalities, based on the results of combined prenata l screening in the 

Republic of Tatarstan in 2012 -2019.   

Materials and methods.  The study includes a retrospective analysis of pregnant women 

who underwent the combined prenatal screening at 11 -14 weeks of pregnancy for the period of 2012 -

2019 in the Repub lic of Tatarstan. According to the result of screening, pregnant women were divid-

ed in groups of high (>1:100), medium (1:100 -1:1000) and low (<1:1000) risk. In the second and 

third trimesters, when ultrasound markers of abnormalities were detected, a gene tic consultation 

was carried out in order to determine the need for an invasive diagnostic method. Results. During 

this period, 283835 pregnant women were examined, and 1143 fetuses with chromosomal abnormal-

ities were revealed. Downõs syndrome was detected in 624 fetuses (54,6%).  From the medium and 

low risk group, 69 fetuses with chromosomal abnormalities were detected in the second and third 

trimesters and after birth. Of these, 33 cases were diagnosed prenatally, and 36 cases were diag-

nosed in postnatal  period.  

Discussion.  Our results showed that strict keeping of algorithm of ultrasound diagnostics, 

quality control of the work of ultrasound specialist of prenatal centers and regular analysis of false -

negative cases can increase the sensitivity and effe ctiveness of the diagnosis of chromosomal anoma-

lies in the fetus.  

Conclusion.  The sensitivity of combined prenatal screening during the study period was 88%, 

with the proportion of false -negative cases of 12% in the medium and low risk group. In these 

groups, additional ultrasound examinations in the II and III trimesters of pregnancy revealed 47.8% 

(33 cases) of Down syndrome in fetuses. The structure of malformations in these groups is marked 

by rare combination of several ultrasound markers in one fetus , often isolated, "soft" ultrasound 

markers .  

  

Keywords: combined prenatal screening, Downõs syndrome, ultrasound markers of fetal ab-

normalities, fetal chromosomal abnormalities.  
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ɗɨɞɜɌɓɎɟɖɚɎɚɑ ɚɍɝɗɑɐɚɎɌəɔɑ Ɏ ɜɌɓ-

ɗɔɣəɧɑ ɝɜɚɖɔ ɍɑɜɑɘɑəəɚɝɞɔ Ɏɧɛɚɗ-

əɫɑɞ ɐɎɑ ɎɌɒəɧɑ ɠɟəɖɢɔɔ: ɐɔɌɏəɚ-

ɝɞɔɖɌ ɔ ɝɖɜɔəɔəɏ [1, 2]. Ȯ əɌɝɞɚɫɥɑɑ 

Ɏɜɑɘɫ ɖɚɘɍɔəɔɜɚɎɌəəɧɕ ɛɜɑəɌ-

ɞɌɗɨəɧɕ ɝɖɜɔəɔəɏ ɡɜɚɘɚɝɚɘəɚɕ ɛɌɞɚɗɚɏɔɔ 

ɛɗɚɐɌ Ɏ 11-14 əɑɐɑɗɨ ɍɑɜɑɘɑəəɚɝɞɔ ɫɎɗɫɑɞɝɫ 

çɓɚɗɚɞɧɘ ɝɞɌəɐɌɜɞɚɘè ɔ ɛɜɚɎɚɐɔɞɝɫ Ɏ ɍɚɗɨ-

ɤɔəɝɞɎɑ ɜɌɓɎɔɞɧɡ ɝɞɜɌə ɘɔɜɌ [3]. ȼɑɝɛɟɍɗɔ-

ɖɌ ȾɌɞɌɜɝɞɌə ɝ ɫəɎɌɜɫ 2012 ɏɚɐɌ ɎɝɞɟɛɔɗɌ Ɏ 

ɏɚɝɟɐɌɜɝɞɎɑəəɟɪ ɛɜɚɏɜɌɘɘɟ çɛɜɑəɌɞɌɗɨəɚɕ 

(ɐɚɜɚɐɚɎɚɕ) ɐɔɌɏəɚɝɞɔɖɔ əɌɜɟɤɑəɔɕ ɜɌɓɎɔ-

ɞɔɫ ɜɑɍɑəɖɌè, ɜɚɗɨ ɖɚɞɚɜɚɕ ðɎɧɫɎɗɑəɔɑ ɁȬ ɔ 

ɛɚɜɚɖɚɎ ɜɌɓɎɔɞɔɫ ɛɗɚɐɌ əɌ ɜɌəəɔɡ ɝɜɚɖɌɡ 

ɍɑɜɑɘɑəəɚɝɞɔ [4]. Ȼɜɔ ɣɌɝɞɚɞɑ ɗɚɒəɚɛɚɗɚɒɔ-

ɞɑɗɨəɧɡ ɜɑɓɟɗɨɞɌɞɚɎ 5%, ɖɚɘɍɔəɔɜɚɎɌəəɧɕ 

ɝɖɜɔəɔəɏ, ɎɖɗɪɣɌɪɥɔɕ ɔɓɘɑɜɑəɔɑ ɞɚɗɥɔəɧ 

ɎɚɜɚɞəɔɖɚɎɚɏɚ ɛɜɚɝɞɜɌəɝɞɎɌ, ɎɔɓɟɌɗɔɓɌɢɔɪ 

ɖɚɝɞɑɕ əɚɝɌ ɛɗɚɐɌ ɔ ɔɓɘɑɜɑəɔɑ  ɖɚəɢɑəɞɜɌ-

ɢɔɔ  ȼȬȼȼ-Ȭ ɔ ȁ-ɁȯɃ Ɏ ɝɧɎɚɜɚɞɖɑ ɖɜɚɎɔ ɘɌ-

ɞɑɜɔ, ɛɚɞɑəɢɔɌɗɨəɚ ɝɛɚɝɚɍɑə ɎɧɫɎɔɞɨ ɍɚɗɑɑ 

95% ɛɗɚɐɚɎ ɝ ɝɔəɐɜɚɘɚɘ ȰɌɟəɌ [5].  ȼɑɓɟɗɨ-

ɞɌɞɧ ɘɌɝɝɚɎɚɏɚ ɢɑəɞɜɌɗɔɓɚɎɌəəɚɏɚ ɛɜɑəɌ-

ɞɌɗɨəɚɏɚ ɝɖɜɔəɔəɏɌ I ɞɜɔɘɑɝɞɜɌ ɍɑɜɑɘɑəəɚ-
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ɝɞɔ, ɖɚɞɚɜɧɑ ɍɧɗɔ ɚɍɚɍɥɑəɧ Ɏ 2012 ɏɚɐɟ, 

ɛɚɖɌɓɌɗɔ Ɏɧɝɚɖɟɪ ɩɠɠɑɖɞɔɎəɚɝɞɨ ɌɗɏɚɜɔɞɘɌ 

FMF (Fetal Medicine Foundation ð ɀɚəɐ ɀɑ-

ɞɌɗɨəɚɕ ɘɑɐɔɢɔəɧ) Ɏ ȼɑɝɛɟɍɗɔɖɑ ȾɌɞɌɜɝɞɌə  

ɔ ɚɞɝɟɞɝɞɎɔɑ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɧɡ ɚɞɗɔ-

ɣɔɕ ɚɞ ɜɑɓɟɗɨɞɌɞɚɎ ɑɎɜɚɛɑɕɝɖɔɡ ɘəɚɏɚɢɑə-

ɞɜɚɎɧɡ ɔɝɝɗɑɐɚɎɌəɔɕ [4].   

ȺɐəɌɖɚ ɚɝɞɌɪɞɝɫ ɛɜɚɍɗɑɘɧ Ɏ ɚɍɗɌɝɞɔ 

ɜɌəəɑɏɚ ɎɧɫɎɗɑəɔɫ ɡɜɚɘɚɝɚɘəɧɡ ɌəɚɘɌɗɔɕ, 

ɔ, Ɏ ɣɌɝɞəɚɝɞɔ, ɝɔəɐɜɚɘɌ ȰɌɟəɌ ɟ ɛɗɚɐɌ. Ȯ 

ɍɚɗɨɤɔəɝɞɎɑ ɝɗɟɣɌɑɎ əɌɗɔɣɔɑ ɡɜɚɘɚɝɚɘəɧɡ 

ɐɑɠɑɖɞɚɎ ɟ ɛɗɚɐɌ ɛɜɚɫɎɗɫɑɞɝɫ ɩɡɚɏɜɌɠɔɣɑ-

ɝɖɔɘɔ ɘɌɜɖɑɜɌɘɔ, ɝɛɑɖɞɜ ɖɚɞɚɜɧɡ ɚɣɑəɨ 

ɤɔɜɚɖ. ȶ ɐɌəəɚɘɟ ɝɛɑɖɞɜɟ ɚɞəɚɝɫɞɝɫ ɖɌɖ 

ɏɜɟɍɧɑ ɝɞɜɟɖɞɟɜəɧɑ ɌəɚɘɌɗɔɔ, ɞɌɖ ɔ çɘɫɏ-

ɖɔɑè ɩɡɚɏɜɌɠɔɣɑɝɖɔɑ ɛɜɔɓəɌɖɔ, əɑ ɚɞɜɌɒɌ-

ɪɥɔɑɝɫ əɌ ɝɞɜɚɑəɔɔ ɚɜɏɌəɚɎ ɔ ɝɔɝɞɑɘ ɛɗɚɐɌ 

[6]. ȱɝɗɔ ɚɣɑɎɔɐəɧɑ ɛɚɜɚɖɔ ɜɌɓɎɔɞɔɫ ɛɗɚɐɌ 

Ɏɚɓɘɚɒəɚ ɐɔɌɏəɚɝɞɔɜɚɎɌɞɨ Ɏ ɛɑɜɎɚɘ ɞɜɔ-

ɘɑɝɞɜɑ ɍɑɜɑɘɑəəɚɝɞɔ, ɞɚ ɍɚɗɨɤɔəɝɞɎɚ Ɍəɚ-

ɘɌɗɔɕ Ɏɝɑ ɒɑ ɗɑɏɣɑ ɛɚɐɐɌɪɞɝɫ ɐɔɌɏəɚɝɞɔɖɑ 

Ɏɚ Ɏɞɚɜɚɘ ɔ ɞɜɑɞɨɑɘ ɞɜɔɘɑɝɞɜɌɡ, ɣɞɚ ɝɎɫɓɌəɚ 

ɝ ɟɎɑɗɔɣɑəɔɑɘ  ɜɌɓɘɑɜɚɎ  ɛɗɚɐɌ [7].  

ȹɑɝɚɘəɑəəɚ, ɛɜɔɚɜɔɞɑɞɚɘ ɫɎɗɫɑɞɝɫ ɛɚ-

Ɏɧɤɑəɔɑ ɩɠɠɑɖɞɔɎəɚɝɞɔ ɔɘɑəəɚ ɛɑɜɎɚɏɚ 

ɖɚɘɍɔəɔɜɚɎɌəəɚɏɚ ɛɜɑəɌɞɌɗɨəɚɏɚ ɝɖɜɔəɔə-

ɏɌ, ɚɐəɌɖɚ ɔɝɝɗɑɐɚɎɌɞɑɗɫɘɔ ɟɒɑ ɐɚɖɌɓɌəɚ, 

ɣɞɚ ɟɗɨɞɜɌɓɎɟɖɚɎɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɛɗɚɐɌ Ɏɚ 

Ɏɞɚɜɚɘ ɔ ɞɜɑɞɨɑɘ ɞɜɔɘɑɝɞɜɌɡ ɞɌɖ ɒɑ ɔɏɜɌɑɞ 

ɍɚɗɨɤɟɪ ɜɚɗɨ Ɏ ɎɧɫɎɗɑəɔɔ ɡɜɚɘɚɝɚɘəɚɕ ɛɌ-

ɞɚɗɚɏɔɔ [8]. Ȯ ȼɚɝɝɔɕɝɖɚɕ ɀɑɐɑɜɌɢɔɔ ɝɚɏɗɌɝ-

əɚ ȻɜɔɖɌɓɟ ȸɔəɔɝɞɑɜɝɞɎɌ ɓɐɜɌɎɚɚɡɜɌəɑəɔɫ 

ɔ ɝɚɢɔɌɗɨəɚɏɚ ɜɌɓɎɔɞɔɫ ȼɀ ɚɞ 3 ɐɑɖɌɍɜɫ 

2007 ɏ. N 736 çȺɍ ɟɞɎɑɜɒɐɑəɔɔ ɛɑɜɑɣəɫ ɘɑ-

ɐɔɢɔəɝɖɔɡ ɛɚɖɌɓɌəɔɕ ɐɗɫ ɔɝɖɟɝɝɞɎɑəəɚɏɚ 

ɛɜɑɜɧɎɌəɔɫ ɍɑɜɑɘɑəəɚɝɞɔè (ɝ ɔɓɘɑəɑəɔɫɘɔ ɔ 

ɐɚɛɚɗəɑəɔɫɘɔ ɚɞ 27 ɐɑɖɌɍɜɫ 2011 ɏ.) ɐɚ 22-ɕ 

ɏɑɝɞɌɢɔɚəəɚɕ əɑɐɑɗɔ ɟ ɝɑɘɨɔ ɑɝɞɨ Ɏɚɓɘɚɒ-

əɚɝɞɨ ɛɜɔəɔɘɌɞɨ ɜɑɤɑəɔɑ ɚ ɛɜɑɜɧɎɌəɔɔ ɍɑ-

ɜɑɘɑəəɚɝɞɔ ɛɜɔ əɌɗɔɣɔɔ ɡɜɚɘɚɝɚɘəɚɕ Ɍəɚ-

ɘɌɗɔɔ ɟ ɛɗɚɐɌ, ɛɚɐɞɎɑɜɒɐɑəəɚɕ ɖɌɜɔɚɞɔɛɔ-

ɜɚɎɌəɔɑɘ ɛɗɚɐɌ. Ȼɚɝɗɑ 22-ɕ əɑɐɑɗɔ ɍɑɜɑɘɑə-

əɚɝɞɔ, ɛɜɔ əɑɍɗɌɏɚɛɜɔɫɞəɚɘ ɛɜɚɏəɚɓɑ ɐɗɫ 

ɒɔɓəɔ ɛɗɚɐɌ, Ɏɚɛɜɚɝ ɚ ɛɜɑɜɧɎɌəɔɔ ɍɑɜɑɘɑə-

əɚɝɞɔ ɜɑɤɌɑɞɝɫ ɔəɐɔɎɔɐɟɌɗɨəɚ əɌ ɛɜɑəɌ-

ɞɌɗɨəɚɘ ɖɚəɝɔɗɔɟɘɑ ɎɜɌɣɑɕ [9]. 

ȽɗɑɐɚɎɌɞɑɗɨəɚ, Ɏ ɝɗɟɣɌɫɡ, ɖɚɏɐɌ əɑɎɚɓ-

ɘɚɒəɚ ɍɧɗɚ ɎɧɫɎɔɞɨ ɡɜɚɘɚɝɚɘəɧɑ ɌəɚɘɌɗɔɔ 

əɌ ɛɑɜɎɚɘ ɖɚɘɍɔəɔɜɚɎɌəəɚɘ ɛɜɑəɌɞɌɗɨəɚɘ 

ɝɖɜɔəɔəɏɑ, ɐɔɌɏəɚɝɞɔɖɌ ɡɜɚɘɚɝɚɘəɧɡ Ɍəɚ-

ɘɌɗɔɕ ɟ ɛɗɚɐɌ ɐɚ ɜɚɐɚɎ Ɏ ɗɪɍɚɘ ɝɗɟɣɌɑ ɛɚ-

ɘɚɒɑɞ ɖɚɜɜɑɖɞɔɜɚɎɌɞɨ ɞɌɖɞɔɖɟ Ɏɑɐɑəɔɫ ɩɞɔɡ 

ɍɑɜɑɘɑəəɧɡ, Ɍ ɒɑəɥɔəɌɘ ɛɜɔəɔɘɌɞɨ ɔə-

ɠɚɜɘɔɜɚɎɌəəɚɑ ɜɑɤɑəɔɑ. 

Ȯ ɝɎɫɓɔ ɝ ɔɓɗɚɒɑəəɧɘ, ɢɑɗɨɪ əɌɝɞɚɫ-

ɥɑɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɍɧɗɌ ɚɢɑəɖɌ ɩɠɠɑɖɞɔɎ-

əɚɝɞɔ ɟɗɨɞɜɌɓɎɟɖɚɎɧɡ ɘɌɜɖɑɜɚɎ Ɏ ɎɧɫɎɗɑəɔɔ 

ɡɜɚɘɚɝɚɘəɧɡ ɌəɚɘɌɗɔɕ ɟ ɛɗɚɐɌ ɛɚ ɜɑɓɟɗɨɞɌ-

ɞɌɘ ɖɚɘɍɔəɔɜɚɎɌəəɚɏɚ ɛɜɑəɌɞɌɗɨəɚɏɚ ɝɖɜɔ-

əɔəɏɌ Ɏ ȼɑɝɛɟɍɗɔɖɑ ȾɌɞɌɜɝɞɌə ɓɌ ɛɑɜɔɚɐ 

2012 -2019 ɏɏ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. 

Ȯ ɜɌɘɖɌɡ əɌɝɞɚɫɥɑɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɍɧɗ 

ɛɜɚɎɑɐɑə ɜɑɞɜɚɝɛɑɖɞɔɎəɧɕ ɌəɌɗɔɓ ɐɌəəɧɡ 

283835 ɍɑɜɑɘɑəəɧɡ, ɖɚɞɚɜɧɑ ɛɜɚɡɚɐɔɗɔ 

ɛɑɜɎɧɕ ɖɚɘɍɔəɔɜɚɎɌəəɧɕ ɛɜɑəɌɞɌɗɨəɧɕ 

ɝɖɜɔəɔəɏ əɌ ɝɜɚɖɑ ɍɑɜɑɘɑəəɚɝɞɔ 11-14 

əɑɐɑɗɨ ɝ 18.01.2012 ɛɚ 17.01.2019 ɏɏ. ȰɌə-

əɧɑ ɚɍɜɌɍɌɞɧɎɌɗɔ ɔ ɌəɌɗɔɓɔɜɚɎɌɗɔ əɌ ɍɌɓɑ 

ɘɑɐɔɖɚ-ɏɑəɑɞɔɣɑɝɖɚɕ ɖɚəɝɟɗɨɞɌɢɔɔ ȯȬȿȳ 

çȼɑɝɛɟɍɗɔɖɌəɝɖɌɫ ɖɗɔəɔɣɑɝɖɌɫ ɍɚɗɨəɔɢɌè 

ȸɔəɔɝɞɑɜɝɞɎɌ ȳɐɜɌɎɚɚɡɜɌəɑəɔɫ ȼɑɝɛɟɍɗɔɖɔ 

ȾɌɞɌɜɝɞɌə. ȽɖɜɔəɔəɏɚɎɚɑ ɟɗɨɞɜɌɓɎɟɖɚɎɚɑ ɔɝ-

ɝɗɑɐɚɎɌəɔɑ ɛɜɚɎɚɐɔɗɚɝɨ əɌ ɌɛɛɌɜɌɞɌɡ  ɩɖɝ-

ɛɑɜɞəɚɏɚ ɟɜɚɎəɫ. Ȯ ɜɌɘɖɌɡ ɖɚɘɍɔəɔɜɚɎɌəəɚ-

ɏɚ ɝɖɜɔəɔəɏɌ ɍɧɗ ɛɜɚɎɑɐɑə ɔ ɍɔɚɡɔɘɔɣɑɝɖɔɕ 

ɌəɌɗɔɓ ɘɌɞɑɜɔəɝɖɚɕ ɖɜɚɎɔ əɌ ɘɌɜɖɑɜəɧɑ 

ɍɑɗɖɔ: ȁ-ɁȯɃ (ȁ-ɠɜɌɖɢɔɫ ɡɚɜɔɚəɔɣɑɝɖɔɕ ɏɚ-

əɌɐɚɞɜɚɛɔəɌ ɣɑɗɚɎɑɖɌ) ɔ ȼȬȼȼ-Ȭ (Ɍəɏɗ. 

pregnancy -associated plasma protein A ð ɛɗɌɓ-

ɘɑəəɧɕ ɍɑɗɚɖ Ȭ, ɌɝɝɚɢɔɔɜɚɎɌəəɧɕ ɝ ɍɑɜɑ-

ɘɑəəɚɝɞɨɪ). ȰɌəəɧɑ ɚɍɜɌɍɌɞɧɎɌɗɔɝɨ ɌɎɞɚ-

ɘɌɞɔɓɔɜɚɎɌəəɚɕ ɛɜɚɏɜɌɘɘɚɕ ȬɝɞɜɌɕɫ (ɛɚ 

ɘɚɐɟɗɪ FMF), ɛɚ ɜɑɓɟɗɨɞɌɞɌɘ ɌəɌɗɔɓɌ ɖɚɞɚ-

ɜɚɕ ɍɑɜɑɘɑəəɧɑ ɘɚɏɟɞ ɍɧɞɨ ɜɌɝɛɜɑɐɑɗɑəɧ əɌ 

ɏɜɟɛɛɧ Ɏɧɝɚɖɚɏɚ ɔ əɔɓɖɚɏɚ ɜɔɝɖɌ. ȭɑɜɑɘɑə-

əɧɑ, ɟ ɖɚɞɚɜɧɡ ɛɚ ɜɑɓɟɗɨɞɌɞɌɘ ɜɌɝɣɑɞɌ ɜɔɝɖ 

ɡɜɚɘɚɝɚɘəɧɡ ɌəɚɘɌɗɔɕ ɝɚɝɞɌɎɗɫɑɞ 1:100 ɔ 

Ɏɧɤɑ, ɚɞəɚɝɫɞɝɫ ɖ ɏɜɟɛɛɑ Ɏɧɝɚɖɚɏɚ ɜɔɝɖɌ, ɔ 

ɟ ɐɌəəɧɡ ɍɑɜɑɘɑəəɧɡ ɛɚɖɌɓɌəɚ ɛɜɚɎɑɐɑəɔɑ 

ɟɞɚɣəɫɪɥɑɕ ɔəɎɌɓɔɎəɚɕ ɐɔɌɏəɚɝɞɔɖɔ (ɍɔɚɛ-

ɝɔɫ Ɏɚɜɝɔə ɡɚɜɔɚəɌ). ȭɧɗɌ ɎɧɐɑɗɑəɌ ɞɌɖɒɑ 

ɏɜɟɛɛɌ ɝɜɑɐəɑɏɚ ɜɔɝɖɌ, ɖ ɖɚɞɚɜɚɕ ɚɞəɚɝɫɞɝɫ 

ɍɑɜɑɘɑəəɧɑ ɝ ɜɌɝɣɑɞəɧɘ ɜɔɝɖɚɘ Ɏ ɛɜɚɘɑ-

ɒɟɞɖɑ 1:100-1:1000, Ɏ ɐɌəəɚɕ ɏɜɟɛɛɑ ɝɞɜɌɞɑ-

ɏɔɫ ɛɚ Ɏɑɐɑəɔɪ ɍɑɜɑɘɑəəɧɡ ɚɛɜɑɐɑɗɫɑɞɝɫ 

ɔəɐɔɎɔɐɟɌɗɨəɚ, ɝ ɟɣɑɞɚɘ Ɏɝɑɏɚ ɖɚɘɛɗɑɖɝɌ 

ɖɗɔəɔɖɚ-ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ ɐɌəəɧɡ. Ȯɚ Ɏɞɚɜɚɘ 

ɔ ɞɜɑɞɨɑɘ ɞɜɔɘɑɝɞɜɑ ɍɑɜɑɘɑəəɚɝɞɔ ɟ ɍɑɜɑ-

ɘɑəəɧɡ ɐɌəəɚɕ ɏɜɟɛɛɧ ɛɜɚɎɚɐɔɗɔɝɨ ɛɗɌəɚ-

Ɏɧɑ ɟɗɨɞɜɌɓɎɟɖɚɎɧɑ ɚɍɝɗɑɐɚɎɌəɔɫ, ɔ ɛɜɔ Ɏɧ-

ɫɎɗɑəɔɔ ɩɡɚɏɜɌɠɔɣɑɝɖɔɡ ɘɌɜɖɬɜɚɎ ɡɜɚɘɚ-

ɝɚɘəɧɡ ɌəɚɘɌɗɔɕ ɔ ɛɚɜɚɖɚɎ ɜɌɓɎɔɞɔɫ ɛɜɚ-

Ɏɚɐɔɗɚɝɨ ɘɑɐɔɖɚ-ɏɑəɑɞɔɣɑɝɖɚɑ ɖɚəɝɟɗɨɞɔɜɚ-

ɎɌəɔɑ ɝ ɢɑɗɨɪ ɟɞɚɣəɫɪɥɑɕ ɔəɎɌɓɔɎəɚɕ ɐɔɌ-

ɏəɚɝɞɔɖɔ ð ɌɘəɔɚɢɑəɞɑɓɌ ɔɗɔ ɖɚɜɐɚɢɑəɞɑɓɌ.  

Ȼɜɔ ɜɌɝɣɑɞəɚɘ ɜɔɝɖɑ 1:1000 ɔ əɔɒɑ ɝɣɔɞɌ-

ɑɞɝɫ, ɣɞɚ ɟ ɍɑɜɑɘɑəəɧɡ əɔɓɖɔɕ ɜɔɝɖ ɛɚ ɡɜɚ-

ɘɚɝɚɘəɧɘ ɌəɚɘɌɗɔɫɘ ɛɗɚɐɌ ɔ ɍɑɜɑɘɑəəɚɝɞɨ 

Ɏɑɐɑɞɝɫ ɝɞɌəɐɌɜɞəɚ, ɍɑɓ ɖɌɖɔɡ-ɗɔɍɚ ɐɚɛɚɗəɔ-

ɞɑɗɨəɧɡ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɡ ɛɜɚɢɑɐɟɜ.    

Ȼɜɔ ɛɚɐɞɎɑɜɒɐɑəɔɔ ɝɔəɐɜɚɘɌ ȰɌɟəɌ ɟ 

ɛɗɚɐɚɎ Ɏɚ II ɔ III ɞɜɔɘɑɝɞɜɌɡ ɍɑɜɑɘɑəəɚɝɞɔ, Ɍ 

ɞɌɖɒɑ ɛɚɝɗɑ ɜɚɒɐɑəɔɫ ɐɑɞɑɕ ɝ ɩɞɔɘ ɝɔəɐɜɚ-

ɘɚɘ, Ɏ ɖɌɒɐɚɘ ɖɚəɖɜɑɞəɚɘ ɝɗɟɣɌɑ ɜɑɞɜɚ-

ɝɛɑɖɞɔɎəɚ ɌəɌɗɔɓɔɜɚɎɌɗɔɝɨ ɐɌəəɧɑ ɛɚ 

əɌɍɗɪɐɑəɔɪ ɍɑɜɑɘɑəəɧɡ, ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ 

ɌɜɡɔɎɌ  ɐɌəəɧɡ   ɟɗɨɞɜɌɓɎɟɖɚɎɚɏɚ ɚɍɝɗɑɐɚɎɌ- 
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əɔɫ ɝ ɝɚɡɜɌəɑəəɧɘɔ ɔɓɚɍɜɌɒɑəɔɫɘɔ ɔ ɔɓɘɑ-

ɜɑəɔɫɘɔ Ɏ I ɞɜɔɘɑɝɞɜɑ. 

ȼɑɓɟɗɨɞɌɞɧ.  

Ȼɚ ɜɑɓɟɗɨɞɌɞɌɘ ɖɚɘɍɔəɔɜɚɎɌəəɚɏɚ 

ɛɜɑəɌɞɌɗɨəɚɏɚ ɝɖɜɔəɔəɏɌ ɎɧɫɎɗɑəɚ 1143 

ɛɗɚɐɚɎ ɝ ɡɜɚɘɚɝɚɘəɧɘɔ ɌəɚɘɌɗɔɫɘɔ, ɔɓ ɖɚ-

ɞɚɜɧɡ ɝɔəɐɜɚɘ ȰɌɟəɌ ɍɧɗ ɟ 624 ɛɗɚɐɚɎ 

(54,6%).  

ȴɓ ɏɜɟɛɛɧ ɝɜɑɐəɑɏɚ ɔ əɔɓɖɚɏɚ ɜɔɝɖɌ (ɛɚ 

ɜɑɓɟɗɨɞɌɞɌɘ ɖɚɘɍɔəɔɜɚɎɌəəɚɏɚ ɛɜɑəɌɞɌɗɨəɚ-

ɏɚ ɝɖɜɔəɔəɏɌ ɛɑɜɎɚɏɚ ɞɜɔɘɑɝɞɜɌ), Ɏɚ Ɏɞɚɜɚɘ 

ɔ ɞɜɑɞɨɑɘ ɞɜɔɘɑɝɞɜɑ ɔ ɛɚɝɞəɌɞɌɗɨəɚ ɍɧɗɔ 

ɎɧɫɎɗɑəɧ ɐɚɛɚɗəɔɞɑɗɨəɚ 69 ɛɗɚɐɚɎ ɝ ɡɜɚɘɚ-

ɝɚɘəɧɘɔ ɌəɚɘɌɗɔɫɘɔ. ȴɓ əɔɡ 33 ɝɗɟɣɌɫ ɍɧ-

ɗɔ ɐɔɌɏəɚɝɞɔɜɚɎɌəɧ Ɏɚ Ɏɞɚɜɚɘ ɔ ɞɜɑɞɨɑɘ 

ɞɜɔɘɑɝɞɜɑ, Ɍ ɟ 36 ð ɛɚɝɞəɌɞɌɗɨəɚ. ȽɞɜɟɖɞɟɜɌ 

ɎɧɫɎɗɫɑɘɚɝɞɔ ɝɔəɐɜɚɘɌ ȰɌɟəɌ ɟ ɛɗɚɐɚɎ ɔ 

əɚɎɚɜɚɒɐɑəəɧɡ Ɏ ɐɌəəɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ 

ɛɜɔɎɑɐɑəɌ əɌ ɜɔɝ. 1, ɚɞɖɟɐɌ Ɏɔɐəɚ, ɣɞɚ ɣɟɎ-

ɝɞɎɔɞɑɗɨəɚɝɞɨ ɐɔɌɏəɚɝɞɔɖɔ ɝɔəɐɜɚɘɌ ȰɌɟəɌ 

ɟ ɛɗɚɐɌ Ɏɚ Ɏɜɑɘɫ ɖɚɘɍɔəɔɜɚɎɌəəɚɏɚ ɛɜɑəɌ-

ɞɌɗɨəɚɏɚ ɝɖɜɔəɔəɏɌ ɓɌ ɛɑɜɔɚɐ 2012-2019 ɏɏ. 

ɝɚɝɞɌɎɗɫɑɞ 88%. ȷɚɒəɚɚɞɜɔɢɌɞɑɗɨəɧɑ ɝɗɟɣɌɔ 

ɝɚɝɞɌɎɗɫɪɞ 12% (69 ɝɗɟɣɌɑɎ), ɔɓ əɔɡ 47,8% 

(33 ɝɗɟɣɌɫ) ɐɔɌɏəɚɝɞɔɜɚɎɌɗɔɝɨ ɛɜɑəɌɞɌɗɨəɚ 

(Ɏɚ Ɏɞɚɜɚɘ ɔ ɞɜɑɞɨɑɘ ɞɜɔɘɑɝɞɜɑ ɍɑɜɑɘɑəəɚ-

ɝɞɔ), Ɍ ɟ 52,2% (36 ɝɗɟɣɌɑɎ) ɐɔɌɏəɚɓ ɟɝɞɌəɚɎ-

ɗɑə ɛɚɝɞəɌɞɌɗɨəɚ. 

Ȼɜɔ ɟɗɨɞɜɌɓɎɟɖɚɎɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ Ɏɚ 

Ɏɞɚɜɚɘ ɔ ɞɜɑɞɨɑɘ ɞɜɔɘɑɝɞɜɌɡ ɟ 33 ɛɗɚɐɚɎ 

ɍɧɗɔ ɎɧɫɎɗɑəɧ ɜɌɓɗɔɣəɧɑ ɟɗɨɞɜɌɓɎɟɖɚɎɧɑ 

ɘɌɜɖɑɜɧ ɡɜɚɘɚɝɚɘəɧɡ ɌəɚɘɌɗɔɕ ɛɗɚɐɌ, 

əɌɛɜɔɘɑɜ: 24 ɝɗɟɣɌɫ ɏɔɛɚɛɗɌɓɔɔ əɚɝɚɎɧɡ 

ɖɚɝɞɑɕ (ɜɔɝ. 2), ɛɚɜɚɖ ɝɑɜɐɢɌ ð AB ɖɌəɌɗ 

(n=4), ɞɑɞɜɌɐɌ ɀɌɗɗɚ (n=4), ɐɑɖɝɞɜɌɛɚɓɔɢɔɫ 

Ɍɚɜɞɧ ɝ ȰȸȲȻ (n=1), ɜɌɝɥɑɗɔəɌ Ɏɑɜɡəɑɕ ɏɟ-

ɍɧ ɔ ɞɎɑɜɐɚɏɚ əɑɍɌ (n=2), 5 ɝɗɟɣɌɑɎ Ɍɞɜɑɓɔɔ 

12 -ɛɑɜɝɞəɚɕ ɖɔɤɖɔ (ɜɔɝ. 3), ɓɌɐɑɜɒɖɌ Ɏəɟɞ-

ɜɔɟɞɜɚɍəɚɏɚ ɜɌɓɎɔɞɔɫ (n=5), ɟɖɚɜɚɣɑəɔɑ 

ɞɜɟɍɣɌɞɧɡ ɖɚɝɞɑɕ (n=6), ɑɐɔəɝɞɎɑəəɌɫ Ɍɜɞɑ-

ɜɔɫ ɛɟɛɚɎɔəɧ (n=2), ɛɜɑəɌɓɌɗɨəɧɕ ɚɞɑɖ 

(n=6), ɖɚɝɚɗɌɛɚɝɞɨ (n=2), 2 ɝɗɟɣɌɫ ɝɌəɐɌɗɑ-

Ɏɔɐəɚɕ  ɥɑɗɔ ɝɞɚɛɧ (ɜɔɝ. 4), 4 ɝɗɟɣɌɫ ɛɔɑɗɚ-

ɩɖɞɌɓɔɔ (ɜɔɝ. 5), ɎɑəɞɜɔɖɟɗɚɘɑɏɌɗɔɫ (n=3), 

ɖɗɔəɚɐɌɖɞɔɗɔɫ (n=2).  

ȾɌɖɒɑ ɝɗɑɐɟɑɞ ɚɞɘɑɞɔɞɨ, ɣɞɚ ɝɜɑɐɔ ɩɞɔɡ 

ɛɗɚɐɚɎ ɓɌɣɌɝɞɟɪ əɑ ɍɧɗɔ ɎɧɫɎɗɑəɧ  ɖɚɘɍɔ-

 

ȼɔɝ. 1 (Fig. 1) 

ȼɔɝ. 1.    ȰɔɌɏɜɌɘɘɌ. 

ȽɞɜɟɖɞɟɜɌ ɎɧɫɎɗɫɑɘɚɝɞɔ ɡɜɚɘɚɝɚɘəɧɡ ɌəɚɘɌɗɔɕ ɟ 

ɛɗɚɐɚɎ ɔ ɟ əɚɎɚɜɚɒɐɑəəɧɡ ɓɌ ɛɑɜɔɚɐ əɌɍɗɪɐɑəɔɫ 

(2012 -2019 ɏɏ.). 

Fig. 1.    Diagram.  

The structure of the detection of Downõs syndrome in 

fetuses and neonates during period of investigation 

(2012 -2019).  

 

ȼɔɝ. 2 (Fig. 2) 

 

ȼɔɝ. 3 (Fig. 3) 

ȼɔɝ. 2.   ȿȳȴ ɛɗɚɐɌ. 

ȯɔɛɚɛɗɌɓɔɫ əɚɝɚɎɧɡ ɖɚɝɞɑɕ ɔ ɛɜɑəɌɓɌɗɨəɧɕ ɚɞɑɖ ɟ 

ɛɗɚɐɌ (22 əɑɐɑɗɔ ɍɑɜɑɘɑəəɚɝɞɔ). 

Fig. 2.  Fetal ultrasound .  

Hypoplasia of nasal bones and prenasal edema of fetus 

(22nd gestational week).  

ȼɔɝ. 3.   ȿȳȴ ɛɗɚɐɌ. 

Ȭɞɜɑɓɔɫ 12-ɛɑɜɝɞəɚɕ ɖɔɤɖɔ ɟ ɛɗɚɐɌ, ɝɔɘɛɞɚɘ 

çɐɎɚɕəɚɏɚ ɛɟɓɧɜɫè (20 əɑɐɑɗɨ ɍɑɜɑɘɑəəɚɝɞɔ). 

Fig. 3.  Fetal ultrasound .  

Fetal duodenal atresia, sign of a "double -bubble" 

(20th gestational week).  
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əɔɜɚɎɌəəɧɑ ɛɚɜɚɖɔ ɔ ɘəɚɒɑɝɞɎɑəəɧɑ ɟɗɨ-

ɞɜɌɓɎɟɖɚɎɧɑ ɘɌɜɖɑɜɧ, Ɏ 9 ɝɗɟɣɌɫɡ ɎɧɫɎɗɑəɧ  

ɗɔɤɨ çɘɫɏɖɔɑè ɟɗɨɞɜɌɓɎɟɖɚɎɧɑ  ɘɌɜɖɑɜɧ ɞɌ-

ɖɔɑ, ɖɌɖ ɏɔɛɚɛɗɌɓɔɫ əɚɝɚɎɚɕ ɖɚɝɞɔ, ɛɜɑəɌ-

ɓɌɗɨəɧɕ ɚɞɑɖ, ɑɐɔəɝɞɎɑəəɌɫ Ɍɜɞɑɜɔɫ ɛɟɛɚ-

Ɏɔəɧ, ɝɌəɐɌɗɑɎɔɐəɌɫ ɥɑɗɨ ɝɞɚɛɧ. Ȯ 3 ɝɗɟɣɌ-

ɫɡ ɐɔɌɏəɚɝɞɔɖɔ Ɏ ɞɜɑɞɨɑɘ ɞɜɔɘɑɝɞɜɑ ɍɑɜɑ-

ɘɑəəɚɝɞɔ ɍɧɗɔ ɎɧɫɎɗɑəɧ: ɛɚɓɐəɫɫ ɓɌɐɑɜɒɖɌ 

Ɏəɟɞɜɔɟɞɜɚɍəɚɏɚ ɜɌɓɎɔɞɔɫ (n=1), Ɍɝɢɔɞ ɝ 

ɚɞɑɖɚɘ ɘɫɏɖɔɡ ɞɖɌəɑɕ Ɏ ɝɚɣɑɞɌəɔɔ ɝ ɟɖɚɜɚ-

ɣɑəɔɑɘ ɞɜɟɍɣɌɞɧɡ ɖɚɝɞɑɕ (n=1), ɟɖɚɜɚɣɑəɔɑ 

ɛɗɑɣɑɎɚɕ ɖɚɝɞɔ Ɏ ɝɚɣɑɞɌəɔɔ ɝ ɏɔɛɚɛɗɌɓɔɑɕ 

əɚɝɌ (n=1), ɣɞɚ ɝɎɔɐɑɞɑɗɨɝɞɎɟɑɞ ɚɍ ɚɞɝɟɞɝɞɎɔɔ 

ɛɚɜɚɖɚɎ ɜɌɓɎɔɞɔɫ ɛɗɚɐɌ ɔ ɟɗɨɞɜɌɓɎɟɖɚɎɧɡ 

ɘɌɜɖɑɜɚɎ, ɎɧɫɎɗɫɑɘɧɡ əɌ ɜɌəəɔɡ ɝɜɚɖɌɡ ɍɑ-

ɜɑɘɑəəɚɝɞɔ. 

ȹɑɝɘɚɞɜɫ əɌ ɞɚ, ɣɞɚ Ɏɝɑ əɚɎɚɜɚɒɐɑə-

əɧɑ ɝ ɝɔəɐɜɚɘɚɘ ȰɌɟəɌ ɜɚɐɔɗɔɝɨ ɝ ɡɌɜɌɖ-

ɞɑɜəɧɘɔ ɠɑəɚɞɔɛɔɣɑɝɖɔɘɔ ɛɜɔɓəɌɖɌɘɔ 

(ɛɗɚɝɖɔɕ ɛɜɚɠɔɗɨ, ɘɚəɏɚɗɚɔɐəɧɕ ɜɌɓɜɑɓ 

ɏɗɌɓəɧɡ ɥɑɗɑɕ ɔ ɞ.ɐ.) ɔ ɍɧɗɔ ɛɚɐɞɎɑɜɒɐɑəɧ 

ɖɌɜɔɚɞɔɛɔɜɚɎɌəɔɑɘ, ɟ ɛɚɐɌɎɗɫɪɥɑɕ ɣɌɝɞɔ 

(82%) əɑ ɍɧɗɚ ɖɌɖɔɡ-ɗɔɍɚ ɝɞɜɟɖɞɟɜəɧɡ Ɍəɚ-

ɘɌɗɔɕ, ɖɚɞɚɜɧɑ Ɏɚɓɘɚɒəɚ ɍɧɗɚ ɍɧ ɚɍəɌɜɟ-

ɒɔɞɨ ɛɟɞɑɘ ɟɗɨɞɜɌɓɎɟɖɚɎɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ Ɏ 

ɛɜɑəɌɞɌɗɨəɚɘ ɛɑɜɔɚɐɑ.  Ȯ 5 ɝɗɟɣɌɫɡ ɟ ɜɚ-

ɐɔɎɤɔɡɝɫ ɐɑɞɑɕ ɝ ɝɔəɐɜɚɘɚɘ ȰɌɟəɌ ɍɧɗɔ 

ɐɔɌɏəɚɝɞɔɜɚɎɌəɧ ȮȻȼ, əɑ ɛɚɐɐɌɪɥɔɑɝɫ 

100% ɛɜɑəɌɞɌɗɨəɚɕ ɟɗɨɞɜɌɓɎɟɖɚɎɚɕ ɐɔɌɏəɚ-

ɝɞɔɖɑ, ɞɌɖɔɑ, ɖɌɖ Ɍɞɜɑɓɔɫ ɌəɟɝɌ ɔ ɛɔɥɑɎɚɐɌ 

ɝɚ ɝɎɔɥɑɘ, Ɍ ɞɌɖɒɑ ɐɑɠɑɖɞ ɘɑɒɛɜɑɐɝɑɜɐəɚɕ 

ɛɑɜɑɏɚɜɚɐɖɔ. Ȯ ɚɝɞɌɎɤɔɡɝɫ 2 ɝɗɟɣɌɫɡ ɐɔɌ-

ɏəɚɝɞɔɜɚɎɌəɧ ɘɔəɔɘɌɗɨəɧɑ ɐɑɠɑɖɞɧ ɘɑɒ-

ɒɑɗɟɐɚɣɖɚɎɚɕ ɛɑɜɑɏɚɜɚɐɖɔ (ɜɔɝ. 6). 

Ⱥɍɝɟɒɐɑəɔɑ.  

Ȼɜɔ ɟɗɨɞɜɌɓɎɟɖɚɎɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ Ɏɚ 

Ɏɞɚɜɚɘ ɞɜɔɘɑɝɞɜɑ ɖɌɒɐɚɑ ɡɜɚɘɚɝɚɘəɚɑ ɓɌɍɚ-

ɗɑɎɌəɔɑ ɣɌɝɞɚ ɔɘɑɑɞ ɝɎɚɪ ɡɌɜɌɖɞɑɜəɟɪ ɖɌɜ-

ɞɔəɟ ɌəɚɘɌɗɔɕ ɜɌɓɎɔɞɔɫ. ȹɌɛɜɔɘɑɜ, ɐɗɫ 

ɝɔəɐɜɚɘɌ ȰɌɟəɌ ɡɌɜɌɖɞɑɜəɧ ɛɚɜɚɖɔ ɝɑɜɐɢɌ, 

Ɍɞɜɑɓɔɫ 12-ɛɑɜɝɞəɚɕ ɖɔɤɖɔ, ɏɔɛɚɛɗɌɓɔɫ əɚ-

ɝɚɎɚɕ ɖɚɝɞɔ, ɟɎɑɗɔɣɑəɔɑ ɞɚɗɥɔəɧ ɤɑɕəɚɕ 

ɝɖɗɌɐɖɔ, ɛɜɑəɌɓɌɗɨəɧɕ ɚɞɑɖ, ɏɔɛɑɜɩɡɚɏɑə-

əɧɕ ɖɔɤɑɣəɔɖ, ɟɖɚɜɚɣɑəɔɑ ɍɑɐɜɑəəɚɕ ɔ ɛɗɑ-

ɣɑɎɚɕ ɖɚɝɞɔ, ɝɌəɐɌɗɑɎɔɐəɌɫ ɥɑɗɨ ɝɞɚɛɧ ɔ 

ɏɔɛɚɛɗɌɓɔɫ ɝɜɑɐəɑɕ ɠɌɗɌəɏɔ ɘɔɓɔəɢɌ [10]. 

Ⱥɛɜɑɐɑɗɑəəɧɑ ɌəɚɘɌɗɔɔ ɜɌɓɎɔɞɔɫ ɛɗɚɐɌ 

ɛɜɚɫɎɗɫɪɞɝɫ ɞɚɗɨɖɚ Ɏɚ Ɏɞɚɜɚɘ ɔɗɔ ɞɜɑɞɨɑɘ 

ɞɜɔɘɑɝɞɜɑ ɍɑɜɑɘɑəəɚɝɞɔ ɔ, ɝɗɑɐɚɎɌɞɑɗɨəɚ, əɑ 

ɘɚɏɟɞ ɍɧɞɨ ɎɧɫɎɗɑəɧ əɌ ɝɜɚɖɑ ɍɑɜɑɘɑəəɚɝɞɔ 

11 -14 əɑɐɑɗɨ [6]. ȴɘɑəəɚ ɩɞɔ ɛɗɚɐɧ, ɝ əɌɗɔ-

ɣɔɑɘ ɡɜɚɘɚɝɚɘəɚɕ ɌəɚɘɌɗɔɔ ɔ ɚɞɝɟɞɝɞɎɔɑɘ 

ɟɗɨɞɜɌɓɎɟɖɚɎɧɡ  ɘɌɜɖɑɜɚɎ I ɞɜɔɘɑɝɞɜɌ, ɛɚ-

ɛɌɐɌɪɞ Ɏ ɏɜɟɛɛɧ ɝɜɑɐəɑɏɚ ɔ əɔɓɖɚɏɚ ɜɔɝɖɌ 

ɛɚ ɜɑɓɟɗɨɞɌɞɟ ɖɚɘɍɔəɔɜɚɎɌəəɚɏɚ ɛɜɑəɌɞɌɗɨ-

əɚɏɚ ɝɖɜɔəɔəɏɌ [5].  

Ȼɜɔ ɛɜɚɎɑɐɑəɔɔ ɌəɌɗɔɓɌ ɑɎɜɚɛɑɕɝɖɔɡ 

ɐɌəəɧɡ ɍɧɗɌ ɛɜɑɐɗɚɒɑəɌ ɚɢɑəɖɌ ɛɚɝɞ-

ɝɖɜɔəɔəɏɚɎɧɡ ɜɔɝɖɚɎ ɐɗɫ ɝɔəɐɜɚɘɌ ȰɌɟəɌ, 

ɚɝəɚɎɌəəɌɫ əɌ ɟɗɨɞɜɌɓɎɟɖɚɎɧɡ ɘɌɜɖɑɜɌɡ Ɏɚ 

II ɞɜɔɘɑɝɞɜɑ. Ȯ ɜɑɓɟɗɨɞɌɞɑ ɍɧɗɚ ɎɧɫɎɗɑəɚ, 

ɣɞɚ ɛɜɔ ɛɜɚɎɑɐɑəɔɔ ɝɔɝɞɑɘɌɞɔɣɑɝɖɚɏɚ ɟɗɨ-

ɞɜɌɓɎɟɖɚɎɚɏɚ ɚɍɝɗɑɐɚɎɌəɔɫ Ɏɚ Ɏɞɚɜɚɘ ɞɜɔ-

ɘɑɝɞɜɑ ɔ ɚɞɝɟɞɝɞɎɔɔ ɛɚɜɚɖɚɎ ɔ  ɘɌɜɖɑɜɚɎ 

ɡɜɚɘɚɝɚɘəɧɡ ɌəɚɘɌɗɔɕ, ɜɔɝɖ əɌɗɔɣɔɫ ɝɔə-

ɐɜɚɘɌ  ȰɌɟəɌ   ɝəɔɒɌɑɞɝɫ  Ɏ  7,7 ɜɌɓ,  ɚɐəɌɖɚ  

ɛɜɔ ɎɧɫɎɗɑəɔɔ, əɌɛɜɔɘɑɜ, ɞɌɖɔɡ ɩɡɚ-

ɘɌɜɖɑɜɚɎ, ɖɌɖ ɎɑəɞɜɔɖɟɗɚɘɑɏɌɗɔɫ, ɟɎɑɗɔɣɑ-

əɔɑ ɞɚɗɥɔəɧ ɤɑɕəɚɕ ɝɖɗɌɐɖɔ ɔɗɔ ȬȻȻȬ 

(ɌɍɑɜɜɌəɞəɚɕ ɛɜɌɎɚɕ ɛɚɐɖɗɪɣɔɣəɚɕ Ɍɜɞɑ-

ɜɔɔ), ɜɔɝɖ ɎɚɓɜɌɝɞɌɑɞ Ɏ 3-4 ɜɌɓɌ, Ɍ ɛɜɔ Ɏɧ-

ɫɎɗɑəɔɔ  ɏɔɛɚɛɗɌɓɔɔ  əɚɝɚɎɧɡ  ɖɚɝɞɑɕ    ɜɔɝɖ  

 

ȼɔɝ. 4 (Fig. 4) 

 

ȼɔɝ. 5 (Fig. 5) 

ȼɔɝ. 4.   ȿȳȴ ɛɗɚɐɌ. 

ȽɌəɐɌɗɑɎɔɐəɌɫ ɥɑɗɨ ɝɞɚɛɧ.  

Fig. 4.  Fetal ultrasound .  

Sandal gap deformity of the foot.  

ȼɔɝ. 5.   ȿȳȴ ɛɗɚɐɌ. 

ȰɎɟɝɞɚɜɚəəɫɫ ɛɔɑɗɚɩɖɞɌɓɔɫ (20-ɫ əɑɐɑɗɫ ɍɑɜɑɘɑə-

əɚɝɞɔ). 

Fig. 5.  Fetal ultrasound .  

Bilateral  pyeloectasia (20th gestational week).  
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ɎɚɓɜɌɝɞɌɑɞ Ɏ 6-7 ɜɌɓ [11].  

Ȯ ɜɑɓɟɗɨɞɌɞɑ ɐɌəəɚɏɚ ɜɑɞɜɚɝɛɑɖɞɔɎəɚɏɚ 

ɌəɌɗɔɓɌ Ɏɝɑɡ  ɝɗɟɣɌɑɎ ɡɜɚɘɚɝɚɘəɧɡ ɌəɚɘɌ-

ɗɔɕ, əɑ ɎɧɫɎɗɑəəɧɡ Ɏ ɡɚɐɑ ɖɚɘɍɔəɔɜɚɎɌəəɚ-

ɏɚ ɛɜɑəɌɞɌɗɨəɚɏɚ ɝɖɜɔəɔəɏɌ I ɞɜɔɘɑɝɞɜɌ ɓɌ 

ɛɑɜɔɚɐ 18.01.2012 - 17.01.2019 ɏɏ., ɚɖɌɓɌ-

ɗɚɝɨ, ɣɞɚ ɜɑɓɟɗɨɞɌɞ ɛɚɛɌɐɌəɔɫ ɍɑɜɑɘɑəəɧɡ Ɏ 

ɏɜɟɛɛɧ ɝɜɑɐəɑɏɚ ɔ əɔɓɖɚɏɚ ɜɔɝɖɌ ɝɎɫɓɌə  ɝ 

ɚɞɝɟɞɝɞɎɔɑɘ ɩɡɚɏɜɌɠɔɣɑɝɖɔɡ ɘɌɜɖɑɜɚɎ ð  23 

ɝɗɟɣɌɫ (33,3%), ɍɔɚɡɔɘɔɣɑɝɖɔɡ ɘɌɜɖɑɜɚɎ ð 6 

ɝɗɟɣɌɑɎ (8,7%), ɚɐəɚɎɜɑɘɑəəɚɑ ɚɞɝɟɞɝɞɎɔɑ 

ɟɗɨɞɜɌɓɎɟɖɚɎɧɡ ɔ ɍɔɚɡɔɘɔɣɑɝɖɔɡ ɘɌɜɖɑɜɚɎ ð 

26 ɝɗɟɣɌɑɎ (37,6%), əɑɝɚɍɗɪɐɑəɔɑ ɎɜɌɣɌɘɔ 

ɌɗɏɚɜɔɞɘɌ ɐɔɌɏəɚɝɞɔɖɔ FMF ð Ɏ 14 ɝɗɟɣɌɫɡ 

(20,3%).  

ȽɜɌɎəɔɎɌɫ ɛɚɗɟɣɑəəɧɑ ɜɑɓɟɗɨɞɌɞɧ ɝ 

ɐɌəəɧɘɔ ɏɜɟɛɛɧ ɑɎɜɚɛɑɕɝɖɔɡ ɟɣɑəɧɡ (ȹɔɖɚ-

ɗɌɔɐɑɝ ɔ ɐɜ.), ɟɎɔɐɔɘ, ɣɞɚ ɟ əɔɡ ɛɜɔ ɜɑɞɜɚ-

ɝɛɑɖɞɔɎəɚɘ ɌəɌɗɔɓɑ ɡɜɚɘɚɝɚɘəɧɡ ɌəɚɘɌɗɔɕ, 

ɎɧɫɎɗɑəəɧɡ Ɍəɞɑ- ɔ ɛɚɝɞəɌɞɌɗɨəɚ ɔɓ 332 ɐɔ-

ɌɏəɚɝɞɔɜɚɎɌəəɧɡ ɝɗɟɣɌɑɎ Ɍəɑɟɛɗɚɔɐɔɔ, 11 

ɍɧɗɔ ɎɧɫɎɗɑəɧ ɛɚɝɗɑ 20-ɕ əɑɐɑɗɔ ɍɑɜɑɘɑə-

əɚɝɞɔ. ȿ Ɏɝɑɡ 11 ɛɗɚɐɚɎ ɛɚ ɜɑɓɟɗɨɞɌɞɌɘ 

ɝɖɜɔəɔəɏɌ 1 ɞɜɔɘɑɝɞɜɌ ɔəɐɔɎɔɐɟɌɗɨəɧɕ 

ɜɔɝɖ ɍɧɗ əɔɓɖɔɕ, əɚ ɞɌɖ ɖɌɖ ɟ ɛɗɚɐɚɎ ɍɧɗɔ 

ɎɧɫɎɗɑəɧ ɜɌɓɗɔɣəɧɑ ɛɚɜɚɖɔ Ɏ 20-24 əɑɐɑɗɔ 

(n=10) ɔ ɓɌɐɑɜɒɖɌ Ɏəɟɞɜɔɟɞɜɚɍəɚɏɚ ɜɌɓɎɔɞɔɫ 

Ɏ 3 ɞɜɔɘɑɝɞɜɑ (n=1), ɍɧɗɔ ɛɚɖɌɓɌəɔɫ ɖ ɛɜɚ-

Ɏɑɐɑəɔɪ ɌɘəɔɚɢɑəɞɑɓɌ. ȬɎɞɚɜɧ ɟɖɌɓɧɎɌɪɞ, 

ɣɞɚ ɟ ɐɌəəɧɡ ɛɗɚɐɚɎ ɛɜɔ ɛɚɘɚɥɔ ȿȳȴ ɍɧɗɔ 

ɎɧɫɎɗɑəɧ ɝɗɑɐɟɪɥɔɑ ɌəɚɘɌɗɔɔ: Ɏɑəɞɜɔɖɟ-

ɗɚɘɑɏɌɗɔɫ (n=2), ɏɔɛɚɛɗɌɓɔɫ ɘɚɓɒɑɣɖɌ (n=2), 

ɜɌɝɥɑɗɔəɌ ɗɔɢɌ (n=3), ɘɔɖɜɚɏəɌɞɔɫ  (n=2), 

ɛɚɜɚɖɔ ɝɑɜɐɢɌ (n=8), ɛɚɎɧɤɑəɔɑ ɩɡɚɏɑəəɚɝɞɔ 

ɛɚɣɑɖ (n=2), Ɍɞɜɑɓɔɫ 12-ɛɑɜɝɞəɚɕ ɖɔɤɖɔ 

(n=1), ɌɛɗɌɓɔɫ ɗɟɣɑɎɚɕ ɖɚɝɞɔ  (n=1) ɔ ɐɜɟɏɔɑ 

ɛɚɜɚɖɔ (n=5). Ȯ 10 ɝɗɟɣɌɫɡ ɐɔɌɏəɚɓ Ɍəɑɟɛɗɚ-

ɔɐɔɔ ɍɧɗ ɛɚɝɞɌɎɗɑə ɛɚɝɞəɌɞɌɗɨəɚ. ȴəɐɔɎɔ-

ɐɟɌɗɨəɧɕ ɜɔɝɖ Ɏ ɛɑɜɎɚɘ ɞɜɔɘɑɝɞɜɑ ɍɧɗ əɔɓ-

ɖɔɕ ɟ 5 ɍɑɜɑɘɑəəɧɡ ɔ Ɏɧɝɚɖɔɘ ð ɟ ɚɝɞɌɗɨəɧɡ 

5, əɚ ɛɚɝɗɑɐəɔɑ ɚɞɖɌɓɌɗɔɝɨ ɚɞ ɖɌɜɔɚɞɔɛɔɜɚ-

ɎɌəɔɫ. Ȯɚ Ɏɞɚɜɚɘ ɞɜɔɘɑɝɞɜɑ Ɏ 1 ɝɗɟɣɌɑ ɍɧɗ 

ɎɧɫɎɗɑə ɐɑɠɑɖɞ ɘɑɒɒɑɗɟɐɚɣɖɚɎɚɕ ɛɑɜɑɏɚ-

ɜɚɐɖɔ, əɚ  Ɏ 9 ɝɗɟɣɌɫɡ ɩɡɚ-ɘɌɜɖɑɜɧ ɚɞɝɟɞ-

ɝɞɎɚɎɌɗɔ [6].  

Ȼɚ ɜɑɓɟɗɨɞɌɞɌɘ ɐɌəəɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ, 

ɟ Ɏɝɑɡ ɛɗɚɐɚɎ ɝ ɝɔəɐɜɚɘɚɘ ȰɌɟəɌ ɏɜɟɛɛɧ 

ɝɜɑɐəɑɏɚ ɔ əɔɓɖɚɏɚ ɜɔɝɖɌ əɌ ɛɑɜɎɚɘ ɛɜɑəɌ-

ɞɌɗɨəɚɘ ɝɖɜɔəɔəɏɑ ɎɔɓɟɌɗɔɓɔɜɚɎɌɗɌɝɨ əɚɝɚ-

ɎɌɫ ɖɚɝɞɨ, Ɍ Ɏɚ II ɔ III ɞɜɔɘɑɝɞɜɌɡ ɚɞɘɑɣɌɗɌɝɨ 

ɑɬ ɏɔɛɚɛɗɌɓɔɫ. ȿɣɔɞɧɎɌɫ ɐɌəəɧɑ ɜɑɞɜɚɝɛɑɖ-

ɞɔɎəɚɏɚ ɌəɌɗɔɓɌ, ɝɗɑɐɟɑɞ ɚɞɘɑɞɔɞɨ, ɣɞɚ əɑɚɍ-

ɡɚɐɔɘɚ ɍɚɗɑɑ ɞɥɌɞɑɗɨəɚ ɛɚɐɡɚɐɔɞɨ ɖ ɚɢɑəɖɑ 

əɚɝɚɎɚɕ ɖɚɝɞɔ Ɏ I ɞɜɔɘɑɝɞɜɑ, ɚɍɫɓɌɞɑɗɨəɚ 

ɚɢɑəɔɎɌɞɨ ɣɑɞɧɜɑɡɖɌɘɑɜəɧɕ ɝɜɑɓ ɝɑɜɐɢɌ ɔ 

ɑɏɚ ɚɝɨ. ȺɐəɌɖɚ, ɖɌɖ ɔ Ɏ ɝɗɟɣɌɫɡ ɝ ɔɓɘɑɜɑəɔ-

ɑɘ ɎɚɜɚɞəɔɖɚɎɚɏɚ ɛɜɚɝɞɜɌəɝɞɎɌ ɟ ɛɗɚɐɌ Ɏ 1 

ɞɜɔɘɑɝɞɜɑ, ɎɌɒəɚ, ɣɞɚɍɧ ɞɑ, ɖɞɚ Ɏɧɛɚɗəɫɑɞ 

ɚɍɝɗɑɐɚɎɌəɔɑ Ɏɚ 2 ɞɜɔɘɑɝɞɜɑ ɛɚɗɟɣɔɗɔ ɝɚɚɞ-

ɎɑɞɝɞɎɟɪɥɟɪ ɛɚɐɏɚɞɚɎɖɟ, Ɍ ɞɌɖɒɑ ɛɜɑɐɚ-

ɝɞɌɎɗɫɗɔ ɝɎɚɔ ɜɑɓɟɗɨɞɌɞɧ ɜɑɏɟɗɫɜəɚɘɟ Ɍɟɐɔ-

ɞɟ [12].  

Ȯ ɝɎɫɓɔ ɝɚ Ɏɝɑɘ ɎɧɤɑɟɖɌɓɌəəɧɘ, ɖɚə-

ɞɜɚɗɨ ɖɌɣɑɝɞɎɌ ɜɌɍɚɞɧ ɎɜɌɣɑɕ ɟɗɨɞɜɌɓɎɟɖɚ-

Ɏɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɛɜɑəɌɞɌɗɨəɧɡ ɢɑəɞɜɚɎ, ɜɑ-

ɏɟɗɫɜəɧɕ ɜɑɞɜɚɝɛɑɖɞɔɎəɧɕ ɌəɌɗɔɓ Ɏɝɑɡ 

ɗɚɒəɚɚɞɜɔɢɌɞɑɗɨəɧɡ ɝɗɟɣɌɑɎ ɛɚɎɧɤɌɑɞ ɩɠ-

ɠɑɖɞɔɎəɚɝɞɨ ɐɔɌɏəɚɝɞɔɖɔ ɝɔəɐɜɚɘɌ ȰɌɟəɌ 

ɛɜɑəɌɞɌɗɨəɚ. Ȼɜɔ ɩɞɚɘ ɝɟɥɑɝɞɎɟɪɞ ɝɗɟɣɌɔ 

ɝɔəɐɜɚɘɌ ȰɌɟəɌ (ɐɚ 5%), ɖɚɞɚɜɧɑ ɛɚ-

ɛɜɑɒəɑɘɟ əɑ ɍɟɐɟɞ ɎɧɫɎɗɫɞɨɝɫ əɔ Ɏ I ɞɜɔ-

ɘɑɝɞɜɑ, əɔ Ɏ ɍɚɗɑɑ ɛɚɓɐəɔɑ ɝɜɚɖɔ ɍɑɜɑɘɑəəɚ-

ɝɞɔ, Ɏ ɝɎɫɓɔ ɝ ɚɞɝɟɞɝɞɎɔɑɘ ɟɗɨɞɜɌɓɎɟɖɚɎɧɡ ɔ 

ɍɔɚɡɔɘɔɣɑɝɖɔɡ ɘɌɜɖɑɜɚɎ.                                         

ȳɌɖɗɪɣɑəɔɑ.  

ȶɚɘɍɔəɔɜɚɎɌəəɧɕ ɛɜɑəɌɞɌɗɨəɧɕ 

ɝɖɜɔəɔəɏ I ɞɜɔɘɑɝɞɜɌ ɛɚɓɎɚɗɫɑɞ ɚɍəɌɜɟɒɔɞɨ 

ɐɚ 90% Ɏɝɑɡ ɝɗɟɣɌɑɎ ɡɜɚɘɚɝɚɘəɧɡ ɌəɚɘɌɗɔɕ 

ɟ ɛɗɚɐɌ, Ɍ ɟɗɨɞɜɌɓɎɟɖɚɎɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ Ɏɚ 

Ɏɞɚɜɚɘ ɔ ɞɜɑɞɨɑɘ ɞɜɔɘɑɝɞɜɌɡ, ɛɜɔ ɝɚɍɗɪɐɑ-

əɔɔ ɎɧɤɑɟɖɌɓɌəəɚɏɚ ɌɗɏɚɜɔɞɘɌ, ɛɚɓɎɚɗɫɑɞ 

ɎɧɫɎɔɞɨ ɐɚɛɚɗəɔɞɑɗɨəɚ ɐɚ 5% ɗɚɒəɚɚɞɜɔɢɌ-

ɞɑɗɨəɧɡ ɝɗɟɣɌɑɎ ɡɜɚɘɚɝɚɘəɧɡ ɌəɚɘɌɗɔɕ. 

ȬəɌɗɔɓ ɛɚɗɟɣɑəəɧɡ ɐɌəəɧɡ ɛɚɖɌɓɌɗ, 

ɣɞɚ ɟ 5% ɛɗɚɐɚɎ ɝ ɝɔəɐɜɚɘɚɘ ȰɌɟəɌ Ɏ ɏɜɟɛɛɑ 

ɝɜɑɐəɑɏɚ ɔ əɔɓɖɚɏɚ ɜɔɝɖɌ ɚɞɝɟɞɝɞɎɟɪɞ ɛɚɜɚ-

ɖɔ ɜɌɓɎɔɞɔɫ, Ɏ ɝɎɫɓɔ ɝ ɣɑɘ, əɑ ɍɧɗɔ ɎɧɫɎɗɑ-

əɧ ɟɗɨɞɜɌɓɎɟɖɚɎɧɑ ɘɌɜɖɑɜɧ Ɏɚ Ɏɞɚɜɚɘ ɔ 

ɞɜɑɞɨɑɘ ɞɜɔɘɑɝɞɜɑ ɍɑɜɑɘɑəəɚɝɞɔ. 

ȴɝɞɚɣəɔɖ ɠɔəɌəɝɔɜɚɎɌəɔɫ ɔ ɖɚə-

ɠɗɔɖɞ ɔəɞɑɜɑɝɚɎ. 

ȬɎɞɚɜɧ ɐɌəəɚɕ ɝɞɌɞɨɔ ɛɚɐɞɎɑɜɐɔɗɔ ɚɞ-

ɝɟɞɝɞɎɔɑ ɠɔəɌəɝɚɎɚɕ ɛɚɐɐɑɜɒɖɔ ɔɝɝɗɑɐɚɎɌ-

əɔɫ ɔ ɖɚəɠɗɔɖɞɌ ɔəɞɑɜɑɝɚɎ, ɚ ɖɚɞɚɜɧɡ əɑɚɍ-

ɡɚɐɔɘɚ ɝɚɚɍɥɔɞɨ. 

 

ȼɔɝ. 6 (Fig. 6) 

ȼɔɝ. 6.    ȰɔɌɏɜɌɘɘɌ. 

ȽɞɜɟɖɞɟɜɌ ɌəɚɘɌɗɔɕ ɟ əɚɎɚɜɚɒɐɑəəɧɡ, ɟ ɖɚɞɚɜɧɡ 

ɝɔəɐɜɚɘ ȰɌɟəɌ ɍɧɗ ɎɧɫɎɗɑə ɛɚɝɗɑ ɜɚɒɐɑəɔɫ. 

Fig. 6.    Diagram.  

The structure of birth defects in neonates in which 

Downõs syndrome was diagnosed Ɍfter birth. 
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EYE-LENS DOSE COEFFICIENTS:  A SIMULATION STUDY COMPARING OPERATIONAL DOSE 

USING MCNP AND GEANT4 MONTE CARLO SIMULATION CODES 

 

Mohammed K. Saeed 1, Abdullah Ali M. Asiri 2 
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he aims of this work include evaluating the capability of the GEANT4 Monte Carlo code to 

describe electron dose coefficients for eye -lens using ICRU tissue cylindrical phantoms and 

comparing the results with  Monte Carlo N -Particle (MCNP) and MCNPXTM data retrieved 

from the literature. A few years back, the International Commission on Radiological Protec-

tion (ICRP) issued a statement to lower the eye dose occupational annual dose limit. Therefore, ef-

forts have  increased globally in this regard using dose simulation to calculate the eye -lens dose coef-

ficients.  

Materials and methods.  Three scattering models provided by GEANT4 (Urban, Wentzel -VI 

and Goudsmit -Saunderson) were used in this work to calculate the elec tron eye -lens dose coeffi-

cients.  

Results.  It became clear from this study that choosing of the scattering model has a strong in-

fluence for electron energies at 1 MeV and below.  

Conclusion.  The use of the Urban scattering model with GEANT4 may be preferre d as it was 

earlier reported to best represent experimental measurements. However, the description of electron 

dose coefficients at 3 mm depth deserves further consideration at these energies levels.  
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ȰȺȳȺȮɇȱ ȶȺɉɀɀȴɂȱȹȾɇ Ȱȷɋ ɁȼȿȽȾȬȷȴȶȬ ȯȷȬȳȬ: ȽȼȬȮȹȴȾȱȷɈȹȺȱ  

ȴȽȽȷȱȰȺȮȬȹȴȱ ȴȹȰȴȮȴȰȿȬȷɈȹɇɁ ɉȶȮȴȮȬȷȱȹȾȹɇɁ ȰȺȳ ȸȱȾȺȰȺȸ  

ȸȬȾȱȸȬȾȴɃȱȽȶȺȯȺ ȸȺȰȱȷȴȼȺȮȬȹȴɋ Ȼȼȴ ȴȽȻȺȷɈȳȺȮȬȹȴȴ ȻȬȶȱȾȺȮ  

ȻȼȺȯȼȬȸȸ MCNP ȴ GEANT4 

 

ȸɚɡɌɘɘɑɐ ȶ. ȽɌɔɐ1, ȬɍɐɟɗɗɌ Ȭɗɔ ȸ. Ȭɝɔɜɔ2 
 

Ⱥɞɐɑɗɑəɔɑ ɜɌɐɔɚɗɚɏɔɣɑɝɖɔɡ əɌɟɖ, ȶɚɗɗɑɐɒ ɛɜɔɖɗɌɐəɧɡ ɘɑɐɔɢɔəɝɖɔɡ əɌɟɖ, ȹɌɐɒɜɌəɝɖɔɕ ɟəɔɎɑɜɝɔɞɑɞ.  

ȹɌɐɒɜɌə, ȽɌɟɐɚɎɝɖɌɫ ȬɜɌɎɔɫ. 

 

ɢɑəɖɌ ɝɛɚɝɚɍəɚɝɞɔ ɛɜɚɏɜɌɘɘɧ GEANT4 Monte Carlo ɡɌɜɌɖɞɑɜɔɓɚɎɌɞɨ ɖɚɩɠɠɔɢɔɑəɞɧ 

ɛɚɞɚɖɌ ɩɗɑɖɞɜɚəɚɎ ɐɗɫ ɡɜɟɝɞɌɗɔɖɌ ɏɗɌɓɌ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɢɔɗɔəɐɜɔɣɑɝɖɔɡ ɞɖɌəɑɩɖ-

ɎɔɎɌɗɑəɞəɧɡ ɠɌəɞɚɘɚɎ ICRU ɔ ɝɜɌɎəɑəɔɑ ɜɑɓɟɗɨɞɌɞɚɎ ɝ ɐɌəəɧɘɔ Monte Carlo N-

Particle (MCNP) and MCNPXTM, ɛɚɗɟɣɑəəɧɘɔ ɔɓ ɗɔɞɑɜɌɞɟɜɧ. ȹɑɝɖɚɗɨɖɚ ɗɑɞ əɌɓɌɐ 

ȸɑɒɐɟəɌɜɚɐəɌɫ ɖɚɘɔɝɝɔɫ ɛɚ ɜɌɐɔɚɗɚɏɔɣɑɝɖɚɕ ɓɌɥɔɞɑ (ICRP) ɎɧɛɟɝɞɔɗɌ ɓɌɫɎɗɑəɔɑ ɚ ɝəɔɒɑəɔɔ 

ɛɜɑɐɑɗɨəɚɕ ɏɚɐɚɎɚɕ ɐɚɓɧ ɐɗɫ ɏɗɌɓ. Ȯ ɝɎɫɓɔ ɝ ɩɞɔɘ, Ɏɚ Ɏɝɑɘ ɘɔɜɑ ɌɖɞɔɎɔɓɔɜɚɎɌɗɔɝɨ ɟɝɔɗɔɫ ɛɚ 

ɔɝɛɚɗɨɓɚɎɌəɔɪ ɘɚɐɑɗɔɜɚɎɌəɔɫ ɐɚɓɧ ɐɗɫ  ɜɌɝɣɑɞɌ  ɖɚɩɠɠɔɢɔɑəɞɚɎ  ɐɚɓɧ  ɚɍɗɟɣɑəɔɫ  ɡɜɟɝɞɌɗɔɖɌ  

T 

Ⱥ 

ȺȼȴȯȴȹȬȷɈȹȬɋ ȽȾȬȾɈɋ 
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ɏɗɌɓɌ.    

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. Ⱦɜɔ ɘɚɐɑɗɔ ɜɌɝɝɑɔɎɌəɔɫ ɛɟɣɖɌ, ɛɜɑɐɚɝɞɌɎɗɑəəɧɑ GEANT4 (Urban, 

Wentzel -VI ɔ Goudsmit-Saunderson), ɍɧɗɔ ɔɝɛɚɗɨɓɚɎɌəɧ Ɏ ɩɞɚɕ ɜɌɍɚɞɑ ɐɗɫ ɜɌɝɣɑɞɌ ɖɚɩɠɠɔɢɔɑə-

ɞɚɎ ɐɚɓɧ ɚɍɗɟɣɑəɔɫ ɡɜɟɝɞɌɗɔɖɌ ɏɗɌɓɌ.     

ȼɑɓɟɗɨɞɌɞɧ. ȴɓ ɩɞɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɝɞɌɗɚ ɫɝəɚ, ɣɞɚ Ɏɧɍɚɜ ɘɚɐɑɗɔ ɜɌɝɝɑɔɎɌəɔɫ ɛɟɣɖɌ 

ɚɖɌɓɧɎɌɑɞ ɝɔɗɨəɚɑ Ɏɗɔɫəɔɑ əɌ ɩəɑɜɏɔɪ ɩɗɑɖɞɜɚəɚɎ ɛɜɔ 1 ȸɩȮ ɔ əɔɒɑ. 

ȮɧɎɚɐɧ. ȴɝɛɚɗɨɓɚɎɌəɔɑ ɘɚɐɑɗɔ ɜɌɝɝɑɔɎɌəɔɫ ɛɟɣɖɌ Urban ɝ GEANT4 ɘɚɒɑɞ ɍɧɞɨ ɍɚɗɑɑ 

ɛɜɑɐɛɚɣɞɔɞɑɗɨəɑɑ, ɛɚɝɖɚɗɨɖɟ, ɖɌɖ ɝɚɚɍɥɌɗɚɝɨ ɜɌəɑɑ, ɚəɌ ɗɟɣɤɑ Ɏɝɑɏɚ ɛɚɐɡɚɐɔɞ ɐɗɫ ɛɜɑɐɝɞɌɎɗɑ-

əɔɫ ɩɖɝɛɑɜɔɘɑəɞɌɗɨəɧɡ ɐɌəəɧɡ. ȺɐəɌɖɚ, ɚɛɔɝɌəɔɑ ɖɚɩɠɠɔɢɔɑəɞɚɎ ɐɚɓɧ ɚɍɗɟɣɑəɔɫ əɌ ɏɗɟɍɔəɑ 

3 ɘɘ ɓɌɝɗɟɒɔɎɌɑɞ ɐɌɗɨəɑɕɤɑɏɚ ɜɌɝɝɘɚɞɜɑəɔɫ əɌ ɩɞɔɡ ɟɜɚɎəɫɡ ɩəɑɜɏɔɔ.   

 

ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: GEANT4, ɘɚɐɑɗɔ ɜɌɝɝɑɔɎɌəɔɫ ɛɟɣɖɌ, ɐɚɓɚɎɧɑ ɖɚɩɠɠɔɢɔɑəɞɧ ɡɜɟɝɞɌɗɔ-

ɖɌ ɏɗɌɓɌ, Hp (3). 
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he eye lens is one of the most radio-

sensitive tissues in the body [1,2]. In 

this regard, in 2012, the International 

Commission on Radiological Protection 

(ICRP) has issued a statement to re-

duce the equivalent eye lens dose occupational 

annual dose limit from 1 50 to 20 mSv y -1[3]. 

Thus, the dose limit to the eye lens has reduced 

for nuclear workers by a factor of almost 10, 

which formed many challenges and practical con-

siderations on the estimation of occupational eye 

dose.  

According to the Directive European At om-

ic Energy Community (EURATOM) 1996/29, 

measuring the equivalent dose to the lens of the 

eye Hp(3) and extremities Hp(0.07) should carry 

out at a depth of  3 and 0.07 mm, respectively [4]. 

Direct eye lens dosimeter supporting with an ad-

justable headset, t o assess the Hp(3), was report-

ed in the literature [5]. If these dosimeters are un-

available, other methods can be used such as ret-

rospective dose evaluation based on the level of 

scatter radiation or correlations between the eye 

lens dose to the workers [6 ]. 

Before more than two decades, for Hp(3), a 

slab phantom made of water -filled polymethyl 

methacrylate (PMMA) and  ICRU tissue has been 

suggested for calibration purposes and the calcu-

lation of conversion coefficients, respectively [7]. 

However, in the pa st decade, a cylinder phantom 

was recommended as it much better approximates 

the appearance of a human head. The cylinder 

phantom was made also of water -filled PMMA for 

calibrations and made of ICRU tissue for the cal-

culation of conversion coefficients [8 -11].  

Since 2009 ð2010, for goals of radiation 

protection, new eye -lens doses electron and pho-

ton protection coefficients, based on a precise eye 

model, have been available in the literature [12 -

13]. In 2017, Behrens presented an excellent 

compendium of prot ection coefficients [14].  

The introduction of operational lens -dose 

coefficients depends largely on efforts made to im-

prove the monitoring of the eye -lens dose in the 

medical field such as interventional radiology, nu-

clear medicine and new developments [1 5]. In this 

regard, the international collaboration group 

ORAMED Contract (Optimization of RAdiation pro-

tection for MEDical staff) has worked to enhance 

methodologies for better evaluating and decreas-

ing exposures to medical staff, for examinations 

resulti ng to potentially high doses or complex ra-

diation fields. Furthermore, this collaborationre-

ported tables of air kerma (ka) to dose conversion 

coefficients, Hp(3)/ka, calculated as the dose at 3 

mm depth in a cylindrical phantom that recom-

mended by the ICRU  in 1998 [7]. However, the 

occupational radiation dose of the eye -lens in the 

nuclear industry field is a concern of many due to 

beta radiation. Currently, studies on the electron 

operational dose coefficients Hp(3)/ɀ in an ICRU 

cylindrical phantom are sca nty. Coefficients tables 

are reported by Ferrari et al. in 2012 [16]. Behrens 

also has compared slab and cylinder phantoms, to 

determine which is more appropriate to estimate 

the Hp(3) eye lens dose[17].  Dubeau and Sun had 

T 
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used, for their calculation, the  Monte Carlo N -

Particle (MCNP) code package version 5, whereas, 

Ferrari et al. had used MCNPXTM simulation code 

[15,18]. We wish in this work to confirm their 

findings. In addition, and as a continuation of 

their effort, this work investigates the effects of 

the electron transport models using GEANT4 sim-

ulation code on the Hp(3)/ɀ coefficients. 

Methods . 

Overview of the simulation configuration.  

This work was performed with version 

9.2.p01 of the GEometryANd Tracking 4 

(GEANT4)[19]. Differentscattering model s, which 

describes electron and photon interactions in a 

wide energy range (1 keV -100 TeV), was used in 

all simulations. Separate runs were accomplished 

for beam of mono -energetic electrons ranging in 

energy between 0.8 and 10 MeV.  

The energy deposition has calculated at a 

depth of 3 mm in a cylindrical phantom of 20 cm 

diameter and 20 cm height (Fig. 1). The phantom 

consist of ICRU tissue which a composition of 

10.1% H, 11.1% C, 2.6% N and 76.2% O with a 

mass density of 1.0 gŁcm-3. The phantom  has ex-

posed to a field size of 24x24 cm2 cross -section of 

parallel electrons beam, which was calculated lat-

er by scoring the energy deposited per source par-

ticle in thin ôslicesõ volumes (0.5 cm wide and 4 

cm long).The slices volumes have used as a detec-

tor in this work. In other words, energy deposition 

in each slice was scored by using the methods 

GetPosition() and GetEnergyDeposit() of GEANT4. 

For all tracked particles, the step position ob-

tained with the GetPosition() method has utilized 

to check wheth er the particle was inside or out-

side the detector volume. The primary slice was 

placed directly in front of the beam at 0Ǝ while 

other slices have placed at different angles (15Ǝ, 

30Ǝ, 45Ǝ, 60Ǝ and 75Ǝ) with respect to the direction 

of incidence of the el ectrons. A total of 1 million 

source particles have run for each case per simu-

lation (statistical uncertainty of 0.23%).  

Electron Transport in GEANT4.  

The electron transport method used by 

GEANT4 hasextensively described in the user 

manual[20]. The GEANT4  toolkit offers several 

scattering models applicable to different particles 

in a wide energy range,and it has summarized by 

Donderoet al. [21]. It is then relevant to summa-

rize here the principal features of the electron 

transport processes used by Geant4.  

During transport, typically electrons un-

dergo a large number of interactions that diminish 

their energies such as knock -on electron produc-

tion, continuous slowing down, atomic excitation 

with the emission of X -rays and Auger electrons 

and bremsstrahlung p roduction. It is worth men-

tioning that the electron multiple -scattering model 

used by default in GEANT4 version 9.3.p01 is the 

Urban multiple scattering model,Urban2 mod-

el,[20], and is belong to a class II condensed -

history algorithm as reported by Berger [22]. The 

Urban model is appropriate to any particle, but 

the recent GEANT4 versions used only for elec-

trons, positrons and ions. It uses an algorithm of 

probability density functions for sampling the spa-

tial and angular distributions after each electron 

step. The model based on the Lewis theory, and it 

has been adopted in this work because they give 

the same moments of the angular and spatial dis-

tributions [23]. Lewis theory is appropriate for all 

scattering angles, and it enables electron step siz-

es to be  arbitrarily small.  

In addition to the Urban model, two addi-

tional models have used in this work: (a) Com-

bined multiple and single scattering model 

(Wentzel -VI model) and (b) Goudsmit -Saunderson 

multiple scattering model (Goudsmit -Saunderson 

model). The We ntzel -VI modelcan be used with low 

CPU usage for all charged particles and all ener-

gies, except electron and positron below 100 MeV. 

Regarding Goudsmit -Saunderson model, itõs using 

some algorithms of the EGSnrc multiple scattering 

model developed byKawrako w and Bielajew[24] 

and based on Goudsmit -Saunderson theory [25]. 

In this model at each step, a sampling of no scat-

tering, single or multiple is performed for nega-

trons and positrons depending on the number of 

interactions along the path.  

Unlike   many   othe r   simulation  codes, all  

 

Fig. 1 (ȼɔɝ. 1) 

Fig. 1.  Scheme.  

Simplified schematic of the geometrical model of the cylin-

drical phantom (generated by MS -PowerPoint Ver. +2013)  

ȼɔɝ. 1.  ȽɡɑɘɌ. 

ȿɛɜɚɥɑəəɌɫ ɝɡɑɘɌ ɏɑɚɘɑɞɜɔɣɑɝɖɚɕ ɘɚɐɑɗɔ ɢɔɗɔəɐɜɔɣɑ-

ɝɖɚɏɚ ɠɌəɞɚɘɌ (ɝɚɓɐɌəɌ Ɏ MS-PowerPointVer . +2013) . 
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particles (primary and secondary) created in 

GEANT4 are in origin tracked to the end of their 

range. Nevertheless, the u ser can define the num-

ber of secondary particles to be tracked, by block-

ing the production of secondary particles whose 

range would be less than a user -defined value 

called the 'range cut' [19 -20]. A range cut of 3.3 

ȋm, corresponding to electron energy of Ḑ2 keV in 

ICRU tissue, was used for incident energies >0.8 

MeV. The ROOT system analysis tool was utilized 

to obtain the relevant dosimetric quantities from 

the results.  

In GEANT4, the algorithm of particle 

transport contains four levels: event, track, st ep 

and run [20]. These levels are well described in 

the user manual [26], and it has been summa-

rized by Maigne et al. [27]. The event level is con-

cerned with the simulation of a single history. 

While the run level is the topmost level at which 

overall cont rol of running a pre -defined number of 

histories is managed.  

Results.  

Fig. 2 shows the calculated electron flu-

ence to dose coefficients using GEANT4. Based on 

the entire lens, the eye lens dose depending on the 

electron energy for angles of incidence of  = 0Á, 

15Á, 30Á, 45Á, 60Á, 75Á, and 90Á. These coefficients 

have calculated using the Urbanmultiple scatter-

ing model.  

Fig. 3 shows the coefficients obtained in 

this work using GEANT4 -Wentzel -VI and those of 

EnergiaNucleareedEnergie Alternative, ENEA, [16] 

for 0Ǝ incidences. In addition, Fig. 3 shows the ra-

tios of the ENEA set calculated with MCNPXTM 

and data of this work.The coefficients in the ener-

gy range from 0.8 to 10 MeV varied between 18 

and 308 pSv.cm2. It is evident, from Fig. 3, that 

both two data sets are comparable above the en-

ergy of 2 MeV. However, significant variation can 

be observed at 1 MeV or below this value. It is 

worth mentioning that this region is meaningful 

as beta particles have noticed with energies span-

ning a continuum.By compariso n, the ENEA coef-

ficients exceed those of this work by a factor of 0.4 

at 0.8 MeV and 5% at 1 MeV.  

The effect of the selecting of the scattering 

model,described previously, was evaluated and 

ledto the results of Table 1. It seems that the 

choice of the scat tering model has a strong influ-

ence for electron energies at 1 MeV and below. 

Table 2 shows a comparison between the data of 

Hp (3,Ȁ) dose coefficients reported by ENEA [16], 

ICRP74 [28], MCNP [15] and the results of 

GEANT4 obtained in this work using Urba n, 

Wentzel -VI and Goudsmit -Saunderson models. It 

can be observed generally good agreement at 1 

MeV, whereas GEANT4 (Wentzel -VI and Goud-

smit -Saunderson) gives a much lower coefficient 

at 0.8 MeV.  

Discussion . 

 

Fig. 2 (ȼɔɝ. 2) 

 

Fig. 3 (ȼɔɝ. 3) 

Fig. 2.  Diagram.  

Mean equivalent dose per electron fluence using 

GEANT4 -Urban for 0Ǝ incidence and for other angles. 

ȼɔɝ. 2. ȰɔɌɏɜɌɘɘɌ. 

Ƚɜɑɐəɫɫ ɩɖɎɔɎɌɗɑəɞəɌɫ ɐɚɓɌ ɛɚ ɛɗɚɞəɚɝɞɔ ɛɚɞɚɖɌ 

ɩɗɑɖɞɜɚəɚɎ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ GEANT4-Urban ɐɗɫ 

ɟɏɗɌ ɛɌɐɑəɔɫ 0 Á ɔ ɐɜɟɏɔɡ ɟɏɗɚɎ. 

Fig. 3.  Diagram.  

Mean equivalent dose per electron fluence for 0Ǝ inci-

dence calculated with GEANT4 -Wentzel -VI (this work) 

and those of ENEA [16].  

ȼɔɝ. 3. ȰɔɌɏɜɌɘɘɌ. 

Ƚɜɑɐəɫɫ ɩɖɎɔɎɌɗɑəɞəɌɫ ɐɚɓɌ ɛɚ ɛɗɚɞəɚɝɞɔ ɛɚɞɚɖɌ 

ɩɗɑɖɞɜɚəɚɎ ɐɗɫ ɟɏɗɌ ɛɌɐɑəɔɫ 0Á, ɜɌɝɝɣɔɞɌəəɌɫ ɝ ɛɚ-

ɘɚɥɨɪ GEANT4-Wentzel -VI (ɐɌəəɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ) ɔ 

ENEA [16].  
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In this study, we have investigated the ef-

fects of the electron transport models using 

GEANT4 si mulation code on the Hp(3)/ɀ coeffi-

cients. This paper addresses the question, how 

well can GEANT4 be employed to confirm the find-

ings of previous MCNPX studies [15,18] to obtain 

the Hp(3)/ɀ coefficients? To answer this, GEANT4 

have been employed to simulat ed cylindrical 

phantom consists of ICRU tissue, as well as to 

simulate mono -energetic parallel electron beam 

source geometries. As previously mentioned, three 

scattering models provided by GEANT4 were used 

to find the most close model to ENEA Hp(3)/ɀ co-

efficients results.  

A few comparisons have conducted be-

tween MCNPX, GEANT4 regarding simulations of 

photon and neutron transport through different 

materials [29], whereas comparisons of electron 

transport between these packages are scarce. In 

general, using MCNPX code consider easier than 

GEANT4, where most of the new users spend a 

substantial effort in learning the C ++ program-

ming language before they can effectively use 

GEANT4 code. However, nowadays several soft-

ware frameworks have been developed such as 

GATE [30], or PTSIM and TOPAS [31] that make a 

wide range of GEANT4 functionality available 

through a user -friendly interface in the Medical 

Physics field.  

The dose coefficients obtained in this study 

and of theENEA were for a cylindrical phantom 

using ICR U tissue (Table 2).It is predicted that, for 

0Ǝ incidence electrons, thedose coefficients ob-

tained by the cylindrical phantom should very 

nearly equal those of the slab phantom. In this 

second situation, accepted Hp(3)/ɀ coefficients 

are found in ICRP publ ication 74 [28], which have 

obtained from a previous study [32]. As previously 

mentioned in the Result section, Table 4 compares 

the results from these different sources. In gen-

eral, there is a good agreement between the coeffi-

cients calculated in this wor k using the three 

scattering models of GEANT4 and previously pub-

lished studies. However, significant variations 

have observed at 0.8 MeV.One practical outcome 

is that the GEANT4 Wentzel -VI model may give 

dose coefficients that are lower by as much as 9% 

th an with the other two scattering models for en-

ergies of 1 MeV (Table 2).  

As the simulation of backscattering is a 

sensitive playground to assess the capability of a 

Monte Carlo transport code to represent electron 

multiple scattering correctly, Kim et al. also ob-

served large variability in the performance of all 

models over the range of Geant4 versions [33]. 

They noticed that Urban are faster comparing with 

the Wentzel -VI model. Furthermore, they demon-

strated that the energy deposited in a lead target 

using  the Urban model is higher comparing to 

Wentzel model.  

Most of these variations between scattering 

models can be attributed to the presence of sys-

tematic influences such as prepackaged Phys-

icsLists, selected data libraries (Evaluated Elec-

tron Data Library and Evaluated Photon Data Li-

brary)  and energy  indexing algorithm that are af - 

Table  ʈ1.     Impact of GEANT4 scattering models and comparison to ENEA [16] as well as 

MCNP step -specific [15].  

Energy 

(MeV) 
Scattering model Model class 

 

 

Process class 

 

Range 

Factor 

 

 

 

(pSv.cm2) 

1.0 Urban  G4UrbanMscMode G4eMultipl-eScattering default  343 

1.0 Wentzel-VI  G4WentzelVIModel G4eMultipl-eScattering 0.02  315 

1.0 
Goudsmit-

Saunderson 

G4GoudsmitSaunderson

Model 
G4eMultipl-eScattering 0.02 

 
331 

 MCNP step-specific     305 

 ENEA      332 

0.8 Urban G4UrbanMscMode G4eMultipl-eScattering default   42 

0.8 Wentzel-VI  G4WentzelVIModel G4eMultipl-eScattering 0.02  18 

0.8 
Goudsmit-

Saunderson 

G4GoudsmitSaunderson

Model 
G4eMultipl-eScattering 0.02 

 
39 

 MCNP step-specific      30 

 ENEA      44 
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fecting the energy deposition for electrons whose 

range is beside or just above the 3 mm depth. As 

an overall trend, one should consider carefully the 

coefficients that are used for those cases pending 

further modelling.  

One is also cautioned toconsider carefully 

that there is several variants of Urban model have 

been released in the course of the evolution of 

Geant4, such as G4UrbanMscModel96, 

G4UrbanMscModel95, G4UrbanMscModel93, 

G4UrbanMscModel92, G4UrbanMscModel2,  

G4Urb anMscModel90, G4MscModel71, 

G4UrbanMscModel and G4MscModel, which are 

outside the scope of this paper.  

Conclusion . 

This paper has analyzed the capabilities of 

GEANT4 to calculate the Hp(3)/ɀ coefficients. It 

seems that the description of electron dose coef fi-

cients at 3 mm depth in the ICRU tissue phan-

toms deserves further consideration at energies at 

1 MeV and below. The use of the Urban scattering 

model with GEANT4 may be preferred as it was 

earlier reported to best represent experimental 

measurements.  
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ȰȱȭɊȾ ȹȬȼȿɄȱȹȴɋ ȶȺȯȹȴȾȴȮȹɇɁ ɀȿȹȶɂȴȵ ȿ ȻȬɂȴȱȹȾȶȴ ȮȽȷȱȰȽȾȮȴȱ  

ȻȼȺȯȼȱȽȽȴȮȹȺȯȺ ȼȺȽȾȬ ȸȹȺȲȱȽȾȮȱȹȹɇɁ ȸȱȹȴȹȯȴȺȸ ȯȺȷȺȮȹȺȯȺ ȸȺȳȯȬ 

 

ȯɌɕɝɬəɚɖ Ⱥ.Ȯ., ȾɚɍɚɗɚɎ ȴ.ȹ., Ⱥəɔɥɑəɖɚ ȸ.Ȼ. 
 

ɀȯȭȿ çȺɍɦɑɐɔəɑəəɌɫ ɍɚɗɨəɔɢɌ ɝ ɛɚɗɔɖɗɔəɔɖɚɕè ȿɛɜɌɎɗɑəɔɫ ȰɑɗɌɘɔ ȻɜɑɓɔɐɑəɞɌ ȼɀ. 

ɏ. ȸɚɝɖɎɌ, ȼɚɝɝɔɫ. 

 

 

ɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. ȻɜɚɐɑɘɚəɝɞɜɔɜɚɎɌɞɨ Ɏɚɓɘɚɒəɚɝɞɔ ɘɟɗɨɞɔɝɛɔɜɌɗɨəɚɕ ɖɚɘɛɨɪɞɑɜ-

əɚɕ ɞɚɘɚɏɜɌɠɔɔ (ȸȽȶȾ) Ɏ ɐɔɌɏəɚɝɞɔɖɑ ɛɌɞɚɗɚɏɔɔ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɛɜɔ ɖɗɔəɔɣɑɝɖɚɕ 

ɝɔɘɛɞɚɘɌɞɔɖɑ, ɐɑɍɪɞɔɜɚɎɌɎɤɑɕ ɟ ɛɌɢɔɑəɞɖɔ Ɏ Ɏɔɐɑ ɢɑɠɌɗɏɔɣɑɝɖɚɏɚ ɝɔəɐɜɚɘɌ ɔ ɜɑɓ-

ɖɚɏɚ ɝəɔɒɑəɔɫ ɖɚɏəɔɞɔɎəɚ-ɘəɑɝɞɔɣɑɝɖɔɡ ɠɟəɖɢɔɕ. 

 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. ȻɜɑɐɝɞɌɎɗɑəɚ ɖɗɔəɔɣɑɝɖɚɑ əɌɍɗɪɐɑəɔɑ ɛɌɢɔɑəɞɖɔ ȯ., 77 ɗɑɞ, ɝ 

ɚɞɫɏɚɥɑəəɧɘ ɖɌɜɐɔɚɗɚɏɔɣɑɝɖɔɘ ɌəɌɘəɑɓɚɘ (6 ɍɌɗɗɚɎ ɛɚ ɤɖɌɗɑ CHA(2)DS(2)-VASc), ɝ ɒɌɗɚɍɌɘɔ 

əɌ ɟɛɚɜəɧɑ ɏɚɗɚɎəɧɑ ɍɚɗɔ ɔ ɜɑɓɖɚɑ ɝəɔɒɑəɔɑ ɖɚɏəɔɞɔɎəɚ-ɘəɑɝɞɔɣɑɝɖɔɡ ɠɟəɖɢɔɕ Ɏ ɞɑɣɑəɔɑ ɘɑ-

ɝɫɢɌ. Ȱɗɫ ɔɝɖɗɪɣɑəɔɫ ɚɝɞɜɚɕ ɚɣɌɏɚɎɚɕ ɛɌɞɚɗɚɏɔɔ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɛɌɢɔɑəɞɖɌ ɍɧɗɌ əɌɛɜɌɎɗɑəɌ 

əɌ ɛɜɚɎɑɐɑəɔɑ ȸȽȶȾ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɝ ɎəɟɞɜɔɎɑəəɧɘ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ. 

ȼɑɓɟɗɨɞɌɞɧ. Ȼɜɔ ɛɜɚɎɑɐɑəɔɔ ȸȽȶȾ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɝ ɎəɟɞɜɔɎɑəəɧɘ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔ-

ɑɘ ɟ ɛɌɢɔɑəɞɖɔ ɍɧɗɔ ɎɧɫɎɗɑəɧ ɎəɑɘɚɓɏɚɎɧɑ ɚɍɦɑɘəɧɑ ɚɍɜɌɓɚɎɌəɔɫ (ɘɑəɔəɏɔɚɘɧ) Ɏ ɗɚɍəɚɕ, 

ɞɑɘɑəəɚɕ ɔ Ɏɔɝɚɣəɚɕ ɚɍɗɌɝɞɫɡ ɝɗɑɎɌ (64ɡ52ɡ66 ɘɘ) ɔ Ɏ ɛɜɌɎɚɕ ɞɑɘɑəəɚɕ ɚɍɗɌɝɞɔ (29ɡ10ɡ30 ɘɘ) 

ɝɚ ɝɘɑɥɑəɔɑɘ ɝɜɑɐɔəəɧɡ ɝɞɜɟɖɞɟɜ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɎɛɜɌɎɚ ɝ ɫɎɗɑəɔɫɘɔ ɚɞɑɖɌ ɛɜɔɗɑɒɌɥɔɡ ɚɞ-

ɐɑɗɚɎ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ.  

ȳɌɖɗɪɣɑəɔɑ. ȻɜɑɐɝɞɌɎɗɑəəɚɑ əɌɍɗɪɐɑəɔɑ ɐɑɘɚəɝɞɜɔɜɟɑɞ əɑɞɔɛɔɣəɧɕ ɝɗɟɣɌɕ ɛɚɐɚɝɞɜɚ-

ɏɚ ɜɌɓɎɔɞɔɫ ɎɧɜɌɒɑəəɚɏɚ əɌɜɟɤɑəɔɫ ɖɚɏəɔɞɔɎəɚ-ɘəɑɝɞɔɣɑɝɖɔɡ ɠɟəɖɢɔɕ ɎɝɗɑɐɝɞɎɔɑ ɜɚɝɞɌ 

ɘəɚɒɑɝɞɎɑəəɧɡ ɘɑəɔəɏɔɚɘ, ɚɖɌɓɌɎɤɔɡ ɖɚɘɛɜɑɝɝɔɚəəɚ-ɔɤɑɘɔɣɑɝɖɚɑ ɎɚɓɐɑɕɝɞɎɔɑ əɌ ɏɚɗɚɎəɚɕ 

ɘɚɓɏ. ȻɜɚɎɑɐɑəɔɑ əɑɕɜɚɎɔɓɟɌɗɔɓɌɢɔɚəəɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ (ɖɌɖ Ɏ ɐɌəəɚɘ ɝɗɟɣɌɑ ȸȽȶȾ ɏɚɗɚɎəɚɏɚ 

ɘɚɓɏɌ ɝ ɎəɟɞɜɔɎɑəəɧɘ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ) ɫɎɗɫɑɞɝɫ ɚɝəɚɎəɧɘ ɘɑɞɚɐɚɘ ɐɔɌɏəɚɝɞɔɖɔ, ɐɚɝɞɟɛ-

əɧɘ ɐɗɫ ɜɟɞɔəəɚɕ ɖɗɔəɔɣɑɝɖɚɕ ɛɜɌɖɞɔɖɔ, ɛɚɓɎɚɗɫɪɥɔɘ ɛɚɝɞɌɎɔɞɨ ɛɜɌɎɔɗɨəɧɕ ɖɗɔəɔɣɑɝɖɔɕ 

ɐɔɌɏəɚɓ ɔ ɚɛɜɑɐɑɗɔɞɨ ɐɌɗɨəɑɕɤɟɪ ɞɌɖɞɔɖɟ Ɏɑɐɑəɔɫ ɛɌɢɔɑəɞɌ. 

 

ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: əɌɜɟɤɑəɔɑ ɖɚɏəɔɞɔɎəɧɡ ɠɟəɖɢɔɕ, ɘəɚɒɑɝɞɎɑəəɧɑ ɘɑəɔəɏɔɚɘɧ ɏɚɗɚɎ-
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DEBUT OF COGNITIVE IMPARTMENT IN A PATIENT DUE TO THE PROGRESSIVE GROWTH OF 

MULTIPLE BRAIN MENINGIOMAS 

 

Gaisenok O.V., Tobolov I.N., Onishchenko M.P.  

 
United Hospital with Outpa tient Department. Moscow, Russia.  

 

urpose.  To demonstrate the capabilities of multislice computed tomography (MSCT) in the 

diagnosis of brain pathology with clinical symptoms that debuted in a patient as a cephalgic 

syndrome and a sharp decrease in cogni tive -mnestic functions.  

Material and methods.  The article presents a clinical observation of a 77 -year -old patient 

with a burdened cardiological history (6 points on the CHA(2)DS(2) -VASc scale), with complaints of 

persistent headaches and a sharp decrease in cognitive -mnestic functions within a month. To ex-

clude acute focal pathology of the brain, the patient was referred for MSCT of the brain with intrave-

nous contrast enhancement.  

Results.  MSCT of the brain with intravenous contrast enhancement in the pati ent revealed 

extracerebral mass lesions (meningiomas) in the frontal, parietal and temporal regions on the left 

(64x52x66 mm) and in the right parietal region (29x10x30 mm) with displacement of the median 

structures of the brain to the right with symptoms of edema of adjacent parts of the brain.  

Conclusion.  The presented observation demonstrates an atypical case of subacute develop-

ment of pronounced impairment of cognitive -mnestic functions due to the growth of multiple menin-

geomas, which had a compression -ischemic effect on the brain. Conducting a neuroimaging study 

(as in this case, MSCT of the brain with intravenous contrast enhancement) is the main diagnostic 

method available for routine clinical practice, allowing a correct clinical diagnosis to be mad e and 

further tactics of patient management to be determined.  

  

Keywords: cognitive impairment, multiple brain meningiomas, neuroimaging, multislice com-

puted tomography.  
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ɚɓɜɌɝɞəɌɫ ɖɚɏəɔɞɔɎəɌɫ ɐɔɝɠɟəɖ-

ɢɔɫ, ɚɞɘɑɣɌɪɥɌɫɝɫ ɟ ɘəɚɏɔɡ ɗɪɐɑɕ 

Ɏ ɎɚɓɜɌɝɞɑ ɝɞɌɜɤɑ 50 ɗɑɞ, ɚɝɚɓəɌɑɞ-

ɝɫ ɛɌɢɔɑəɞɚɘ ɔ əɑ əɚɝɔɞ ɛɌɞɚɗɚɏɔ-

ɣɑɝɖɚɏɚ ɡɌɜɌɖɞɑɜɌ. ȻɜɚɫɎɗɑəɔɫ 

ɚɍɧɣəɚ əɑɓəɌɣɔɞɑɗɨəɧ: ɝəɔɒɌɑɞɝɫ ɖɚəɢɑə-

ɞɜɌɢɔɫ ɎəɔɘɌəɔɫ, Ɏɚɓɘɚɒəɚɝɞɨ ɟɝɎɚɑəɔɫ 

əɚɎɚɕ ɔəɠɚɜɘɌɢɔɔ, ɚɝɗɌɍɑɎɌɑɞ ɝɛɚɝɚɍəɚɝɞɨ 

ɖ ɌəɌɗɔɓɟ, ɓɌɘɑɐɗɫɑɞɝɫ ɝɖɚɜɚɝɞɨ ɜɑɌɖɢɔɔ. 

Ȼɜɔ ɩɞɚɘ ɝɚɢɔɌɗɨəɌɫ ɔ ɛɜɚɠɑɝɝɔɚəɌɗɨəɌɫ 

ɌɐɌɛɞɌɢɔɫ əɑ əɌɜɟɤɌɪɞɝɫ. 

ȹɑɕɜɚɐɑɏɑəɑɜɌɞɔɎəɧɑ ɔ ɢɑɜɑɍɜɚɎɌɝɖɟɗɫɜəɧɑ 

ɓɌɍɚɗɑɎɌəɔɫ ɘɚɏɟɞ ɎɧɓɧɎɌɞɨ ɍɚɗɑɑ ɓəɌɣɔɘɧɑ 

ɖɚɏəɔɞɔɎəɧɑ əɌɜɟɤɑəɔɫ. Ȼɜɔ ɩɞɚɘ ɝɚɝɟɐɔ-

ɝɞɧɑ ɖɚɏəɔɞɔɎəɧɑ ɜɌɝɝɞɜɚɕɝɞɎɌ (çvascular 

cognitive impairmentè) ɘɚɏɟɞ ɜɌɓɎɔɎɌɞɨɝɫ ɐɚ-

ɝɞɌɞɚɣəɚ ɚɝɞɜɚ ɔɗɔ ɛɚɐɚɝɞɜɚ, ɣɞɚ, ɖɌɖ ɛɜɌ-

Ɏɔɗɚ, ɓɌɘɑɣɌɑɞɝɫ ɚɖɜɟɒɌɪɥɔɘɔ ɔ ɛɜɔɎɚɐɔɞ 

ɖ ɓəɌɣɔɞɑɗɨəɚɕ ɐɑɓɌɐɌɛɞɌɢɔɔ ɛɌɢɔɑəɞɌ Ɏ 

ɛɚɎɝɑɐəɑɎəɚɕ ɒɔɓəɔ [1 - 4].  

ȺɛɔɝɌəɔɑ ɖɗɔəɔɣɑɝɖɚɏɚ ɝɗɟɣɌɫ. 

ȻɌɢɔɑəɞɖɌ ȯ., 77 ɗɑɞ, ɍɑɓ Ɏɜɑɐəɧɡ ɛɜɔ-

Ɏɧɣɑɖ, ɝ ɐɗɔɞɑɗɨəɧɘ ɖɌɜɐɔɌɗɨəɧɘ ɌəɌɘəɑ-

ɓɚɘ (ɐɗɔɞɑɗɨəɚ ɏɔɛɑɜɞɚəɔɣɑɝɖɌɫ ɍɚɗɑɓəɨ, ɛɌ-

ɜɚɖɝɔɓɘɌɗɨəɌɫ ɠɚɜɘɌ ɠɔɍɜɔɗɗɫɢɔɔ ɛɜɑɐ-

ɝɑɜɐɔɕ; Ɏ 2013 ɏ. ɛɚ ɛɚɎɚɐɟ ɝɔəɐɜɚɘɌ ɝɗɌɍɚ-

ɝɞɔ ɝɔəɟɝɚɎɚɏɚ ɟɓɗɌ ɟɝɞɌəɚɎɗɑə ɛɚɝɞɚɫəəɧɕ 

ɩɗɑɖɞɜɚɖɌɜɐɔɚɝɞɔɘɟɗɫɞɚɜ; ɛɚɝɞɚɫəəɚ ɛɜɔ-

əɔɘɌɗɌ ɏɔɛɚɞɑəɓɔɎəɧɑ, ɌəɞɔɌɜɔɞɘɔɣɑɝɖɔɑ 

ɛɜɑɛɌɜɌɞɧ, ɌəɞɔɖɚɌɏɟɗɫəɞɧ ɔ ɝɞɌɞɔəɧ) ɍɧɗɌ 

ɏɚɝɛɔɞɌɗɔɓɔɜɚɎɌəɌ Ɏ ɝɎɫɓɔ ɝ ɟɡɟɐɤɑəɔɑɘ 

ɚɍɥɑɏɚ ɝɚɝɞɚɫəɔɫ. Ƚɚ ɝɗɚɎ ɜɚɐɝɞɎɑəəɔɖɚɎ, Ɏ 

ɞɑɣɑəɔɑ ɘɑɝɫɢɌ, ɛɜɑɐɤɑɝɞɎɚɎɌɎɤɑɏɚ ɏɚɝɛɔ-

ɞɌɗɔɓɌɢɔɔ, ɝɞɌɗɌ ɒɌɗɚɎɌɞɨɝɫ əɌ ɟɛɚɜəɧɑ ɏɚ-

ɗɚɎəɧɑ ɍɚɗɔ ɔ ɜɑɓɖɚɑ ɝəɔɒɑəɔɑ ɖɚɏəɔɞɔɎəɚ-

ɘəɑɝɞɔɣɑɝɖɔɡ ɠɟəɖɢɔɕ, ɣɞɚ əɌɝɞɚɜɚɒɔɗɚ Ɏ 

ɚɞəɚɤɑəɔɔ ɔɝɖɗɪɣɑəɔɫ ɛɑɜɑəɑɝɑəəɚɏɚ Ɏ ɞɑ-

ɣɑəɔɑ ɛɚɝɗɑɐəɑɏɚ ɘɑɝɫɢɌ əɌɜɟɤɑəɔɫ ɘɚɓɏɚ-

P 

Ȯ 

http://www.rejr.ru/


 

 

   RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY  

| www.rejr.ru | REJR. 2021; 11 (4):129-134       DOI: 10.21569/2222-7415-2021-11-4-129-134                    131 
 

 

Ɏɚɏɚ ɖɜɚɎɚɚɍɜɌɥɑəɔɫ əɌ ɠɚəɑ ɖɚɗɑɍɌəɔɕ 

ɢɔɠɜ ɌɜɞɑɜɔɌɗɨəɚɏɚ ɐɌɎɗɑəɔɫ ɔ ɛɚɎɧɤɑəəɚ-

ɏɚ ɜɔɝɖɌ ɞɜɚɘɍɚɩɘɍɚɗɔɣɑɝɖɔɡ ɚɝɗɚɒəɑəɔɕ (6 

ɍɌɗɗɚɎ ɛɚ ɤɖɌɗɑ CHA(2)DS(2)-VASc). 

ȰɌəəɧɑ ɖɗɔəɔɣɑɝɖɚɏɚ ɚɍɝɗɑɐɚɎɌəɔɫ. 

Ȯ əɑɎɜɚɗɚɏɔɣɑɝɖɚɘ ɝɞɌɞɟɝɑ: ɚɍɜɌɥɑə-

əɟɪ ɜɑɣɨ ɛɚəɔɘɌɑɞ ɛɜɌɎɔɗɨəɚ.   

ȼɑɣɨ: ɓɌɞɜɟɐəɑəɔɫ Ɏ ɛɚɐɍɚɜɑ ɝɗɚɎ, 

ɔɓɚɍɔɗɟɑɞ ɛɌɟɓɌɘɔ, ɝɚɐɑɜɒɔɞ ɛɌɜɌɠɌɓɔɔ ɔ 

ɌɗɗɔɞɑɜɌɢɔɔ, ɩɡɚɗɌɗɔɫ. ɉɗɑɘɑəɞɧ ɌɛɜɌɖɝɔɔ, 

Ɍɞɚɛɚɏəɚɓɔɔ. ɉɗɑɘɑəɞɧ ɌɖɌɗɨɖɟɗɔɔ.  

ȸɑəɔəɏɑɌɗɨəɧɡ ɓəɌɖɚɎ əɑɞ. ȯɗɌɓəɧɑ 

ɥɑɗɔ S=D, ɓɜɌɣɖɔ S=D. ɀɚɞɚɜɑɌɖɢɔɔ ɝɚɡɜɌ-

əɑəɧ. ȹɔɝɞɌɏɘɌ əɑɞ. Ȱɔɛɗɚɛɔɪ ɚɞɜɔɢɌɑɞ. 

Ȼɜɔ Ɏɧɛɚɗəɑəɔɔ ɘɔɘɔɣɑɝɖɔɡ ɛɜɚɍ ɗɔɢɑɎɌɫ 

ɘɟɝɖɟɗɌɞɟɜɌ ɝɔɘɘɑɞɜɔɣəɌ. ɋɓɧɖ ɛɚ ɝɜɑɐəɑɕ 

ɗɔəɔɔ. Ⱥɍɦɑɘ ɐɎɔɒɑəɔɕ ɔ ɝɔɗɌ ɘɧɤɢ Ɏ ɖɚ-

əɑɣəɚɝɞɫɡ ɐɚɝɞɌɞɚɣəɧɑ, S=D. Ƚɟɡɚɒɔɗɨəɧɑ ɔ 

ɛɑɜɔɚɝɞɌɗɨəɧɑ ɜɑɠɗɑɖɝɧ ɒɔɎɧɑ, S<D. ȻɌɞɚ-

ɗɚɏɔɣɑɝɖɔɡ ɝɞɚɛəɧɡ ɓəɌɖɚɎ əɑɞ. Ƚɔɘɛɞɚɘ 

ȸɌɜɔəɑɝɖɟ-ȼɌɐɚɎɔɣɌ ɝ 2-ɡ ɝɞɚɜɚə. ȻɌɜɢɔ-

Ɍɗɨəɧɕ ɡɎɌɞɌɞɑɗɨəɧɕ ɜɑɠɗɑɖɝ. ȿɍɑɐɔɞɑɗɨəɧɡ 

ɐɌəəɧɡ ɓɌ əɌɜɟɤɑəɔɑ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɔ əɑ 

ɎɧɫɎɗɫɑɞɝɫ. Ȯ ɛɚɓɑ ȼɚɘɍɑɜɏɌ ɝɞɚɔɞ ɛɚɖɌɣɔ-

ɎɌɫɝɨ. ȶɚɚɜɐɔəɌɞɚɜəɧɑ ɛɜɚɍɧ Ɏɧɛɚɗəɫɑɞ 

ɟɐɚɎɗɑɞɎɚɜɔɞɑɗɨəɚ. ȻɚɡɚɐɖɌ əɑɟɎɑɜɑəəɌɫ, ɝ 

ɗɌɞɑɜɚɛɟɗɨɝɔɫɘɔ. 

ȻɜɚɎɑɐɑəɚ ɝɖɜɔəɔəɏɚɎɚɑ əɑɕɜɚɛɝɔɡɚ-

ɗɚɏɔɣɑɝɖɚɑ ɞɑɝɞɔɜɚɎɌəɔɑ. ȸɚȽȬ-ɞɑɝɞ (ɚɞ Ɍəɏɗ. 

Montreal Cognitive Assessment) = 5 ɍɌɗɗɚɎ. 

Ⱦɚɗɨɖɚ ɖɚɛɔɜɚɎɌəɔɑ ɖɟɍɌ əɑ ɎɧɓɎɌɗɚ ɝɑɜɨɑɓ-

əɧɡ ɓɌɞɜɟɐəɑəɔɕ ɔ ɍɧɗɚ Ɏɧɛɚɗəɑəɚ ɚɞəɚɝɔ-

ɞɑɗɨəɚ ɟɐɚɎɗɑɞɎɚɜɔɞɑɗɨəɚ. ȹɔ ɚɐəɚ ɔɓ ɛɜɚ-

ɣɔɡ ɓɌɐɌəɔɕ ɞɑɝɞɌ əɑ ɍɧɗɚ Ɏɧɛɚɗəɑəɚ ɛɚɗəɚ-

ɝɞɨɪ ɔ ɛɜɌɎɔɗɨəɚ (ɜɔɝ. 1, 2). 

Ȼɚ ɐɜɟɏɔɘ ɝɖɜɔəɔəɏɚɎɧɘ əɑɕɜɚɛɝɔɡɚ-

ɗɚɏɔɣɑɝɖɔɘ ɞɑɝɞɌɘ: ɍɌɞɌɜɑɫ ɗɚɍəɚɕ ɐɔɝ-

ɠɟəɖɢɔɔ (FAB) = 2 ɍɌɗɗɌ, ɖɜɌɞɖɌɫ ɤɖɌɗɌ 

ɚɢɑəɖɔ ɛɝɔɡɔɣɑɝɖɚɏɚ ɝɞɌɞɟɝɌ (MMSE) = 7 

ɍɌɗɗɚɎ. 

ɂȰȽ ɍɜɌɡɔɚɢɑɠɌɗɨəɧɡ Ɍɜɞɑɜɔɕ: ɛɜɔ 

ɖɚɘɛɗɑɖɝəɚɘ ɟɗɨɞɜɌɓɎɟɖɚɎɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ 

ɘɌɏɔɝɞɜɌɗɨəɧɡ Ɍɜɞɑɜɔɕ ɤɑɔ ɓɌɜɑɏɔɝɞɜɔɜɚ-

ɎɌəɚ ɔɡ Ɍɞɑɜɚɝɖɗɑɜɚɞɔɣɑɝɖɚɑ ɛɚɜɌɒɑəɔɑ. 

ȴəɞɔɘɌ ɝɚəəɧɡ Ɍɜɞɑɜɔɕ ɟɛɗɚɞəɑəɌ, ɟɞɚɗɥɑ-

əɌ ɐɚ 1.8 ɘɘ Ɏ ɟɝɞɨɑ ɛɜɌɎɚɕ ɛɚɐɖɗɪɣɔɣəɚɕ 

Ɍɜɞɑɜɔɔ, 1.7 ɘɘ Ɏ ɍɔɠɟɜɖɌɢɔɔ ɗɑɎɚɕ ɚɍɥɑɕ 

ɝɚəəɚɕ Ɍɜɞɑɜɔɔ. Ȯ ɟɝɞɨɑ ɔ əɌɣɌɗɨəɚɘ ɚɞɐɑɗɑ 

ɛɜɌɎɚɕ Ɏəɟɞɜɑəəɑɕ ɝɚəəɚɕ Ɍɜɞɑɜɔɔ ɜɑɏɔ-

ɝɞɜɔɜɟɪɞɝɫ ɏɑɞɑɜɚɏɑəəɧɑ Ɍɞɑɜɚɝɖɗɑɜɚɞɔɣɑ-

ɝɖɔɑ ɚɞɗɚɒɑəɔɫ, ɝɞɑəɚɓɔɜɟɪɥɔɑ ɛɜɌɎɟɪ ȮȽȬ 

əɌ ~65% ɛɚ ɛɗɚɥɌɐɔ. ȿɝɞɨɑ ɗɑɎɚɕ Ɏəɟɞɜɑə-

əɑɕ ɝɚəəɚɕ Ɍɜɞɑɜɔɔ ɝɞɑəɚɓɔɜɚɎɌəɚ əɌ 25-

30%. Ⱥɍɥɔɑ ɝɚəəɧɑ Ɍɜɞɑɜɔɔ əɑɓəɌɣɔɞɑɗɨəɚ 

ɎɚɗəɚɚɍɜɌɓəɚ ɔɓɎɔɞɧ. ȰɔɌɘɑɞɜɧ ɔ ȷȽȶ ɛɚ-

ɓɎɚəɚɣəɧɡ Ɍɜɞɑɜɔɕ ɐɚɝɞɌɞɚɣəɧɑ, ɝ ɟɘɑɜɑə-

əɚɕ Ɍɝɔɘɘɑɞɜɔɑɕ ɝɞɚɜɚə S>D. Ɂɚɐ ɛɚɓɎɚəɚɣ-

əɧɡ Ɍɜɞɑɜɔɕ Ɏ əɌɣɌɗɨəɧɡ ɝɑɏɘɑəɞɌɡ ɚɞəɚɝɔ-

ɞɑɗɨəɚ əɑ ɛɜɫɘɚɗɔəɑɕəɧɕ, ɍɑɓ ɝɟɥɑɝɞɎɑəəɧɡ 

ɏɜɌɐɔɑəɞɚɎ ȷȽȶ. ȳɌɖɗɪɣɑəɔɑ: Ɍɞɑɜɚɝɖɗɑɜɚɓ 

ɘɌɏɔɝɞɜɌɗɨəɧɡ Ɍɜɞɑɜɔɕ ɤɑɔ 

ɉɉȯ: əɑɝɖɚɗɨɖɚ ɝəɔɒɑəəɧɕ Ɏ ɗɑɎɧɡ 

ɓɌɐəɔɡ ɚɞɐɑɗɌɡ ɖɚɜɧ ɚɝəɚɎəɚɕ ɜɔɞɘ ɛɚɖɚɫ. 

ȼɑɐɖɔɑ ɖɚɘɛɗɑɖɝɧ çɚɝɞɜɌɫ ɎɚɗəɌ ð ɘɑɐɗɑəəɌɫ 

ɎɚɗəɌè, əɌɜɌɝɞɌɪɥɔɑ ɔ ɛɜɔəɔɘɌɪɥɔɑ ɛɌ-

ɜɚɖɝɔɓɘɌɗɨəɧɕ ɡɌɜɌɖɞɑɜ Ɏɚ  Ɏɜɑɘɫ  ɔ  ɛɚɝɗɑ  

 

ȼɔɝ. 1 (Fig. 1) 

 

ȼɔɝ. 2 (Fig. 2) 

ȼɔɝ. 1. ȹɑɕɜɚɛɝɔɡɚɗɚɏɔɣɑɝɖɚɑ ɞɑɝɞɔɜɚɎɌəɔɑ 

(ȸɚȽȬ-ɞɑɝɞ): ɝɖɚɛɔɜɚɎɌəəɧɕ ɛɌɢɔɑəɞɖɚɕ 

ɖɟɍ. 

Fig. 1. Neuropsychological Testing (MoCA test): 

The Cube Copied by the Patient.  

ȼɔɝ. 2. ȹɑɕɜɚɛɝɔɡɚɗɚɏɔɣɑɝɖɚɑ ɞɑɝɞɔɜɚɎɌəɔɑ 

(ȸɚȽȬ-ɞɑɝɞ): ɜɔɝɚɎɌəɔɑ ɣɌɝɚɎ, Ɏɜɑɘɫ ð ɐɑ-

ɝɫɞɨ ɘɔəɟɞ ɐɎɑəɌɐɢɌɞɚɏɚ.  

Fig. 2. Neuropsychological testing (MoCa test): 

drawing hours, time ð ten minutes past eleven.  
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ȼɔɝ. 3 Ɍ (Fig. 3 Ɍ) 

 

ȼɔɝ. 3 ɍ (Fig. 3 b) 

ȼɔɝ. 3. ȸȽȶȾ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɝ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ.  

Ɍ ð ɌɖɝɔɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ,  ɍ ð ɖɚɜɚəɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ.  ȮɔɓɟɌɗɔɓɔɜɟɑɞɝɫ ɎəɑɘɚɓɏɚɎɚɑ ɘəɚɏɚɟɓɗɚɎɚɑ ɚɍɦ-

ɑɘəɚɑ ɚɍɜɌɓɚɎɌəɔɑ Ɏ ɗɑɎɚɕ ɞɑɘɑəəɚɕ, ɗɚɍəɚɕ ɔ Ɏɔɝɚɣəɚɕ ɚɍɗɌɝɞɫɡ ɝɗɑɎɌ (ɖɜɌɝəɌɫ ɝɞɜɑɗɖɌ), əɑɜɌɎəɚɘɑɜ-

əɚ ɔ ɔəɞɑəɝɔɎəɚ əɌɖɌɛɗɔɎɌɪɥɑɑ ɖɚəɞɜɌɝɞəɚɑ ɎɑɥɑɝɞɎɚ, ɝ ɛɜɔɓəɌɖɌɘɔ ɖɚɘɛɜɑɝɝɔɔ ɎɑɥɑɝɞɎɌ ɏɚɗɚɎəɚɏɚ 

ɘɚɓɏɌ ɔ ɐɔɝɗɚɖɌɢɔɚəəɧɘ ɝɔəɐɜɚɘɚɘ.  

Fig. 3. MSCT of the brain with IV bolu s contrasting . 

a ð axial view, b ð coronal view. The extracerebral multinodular volume formation in the left parietal, frontal 

and temporal areas on the left is visualized, an unevenly and intensively accumulating contrast agent, with 

signs of compression of the brain substance and dislocation syndrome.  

 

ȼɔɝ. 4 a (Fig. 4 Ɍ) 

 

ȼɔɝ. 4 ɍ (Fig. 4 b) 

ȼɔɝ. 4. ȸȽȶȾ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɝ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ. 

Ɍ ð ȸɟɗɨɞɔɛɗɌəɌɜəɌɫ ɜɑɖɚəɝɞɜɟɖɢɔɫ. ȮɔɓɟɌɗɔɓɔɜɟɑɞɝɫ ɎəɑɘɚɓɏɚɎɚɑ ɘəɚɏɚɟɓɗɚɎɚɑ ɚɍɦɑɘəɚɑ ɚɍɜɌɓɚɎɌəɔɑ 

Ɏ ɞɑɘɑəəɚɕ, ɗɚɍəɚɕ ɔ Ɏɔɝɚɣəɚɕ ɚɍɗɌɝɞɫɡ ɝɗɑɎɌ (ɖɜɌɝəɌɫ ɝɞɜɑɗɖɌ), ɝ ɛɜɔɓəɌɖɌɘɔ ɖɚɘɛɜɑɝɝɔɔ ɎɑɥɑɝɞɎɌ 

ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɔ ɐɔɝɗɚɖɌɢɔɚəəɧɘ ɝɔəɐɜɚɘɚɘ, Ɍ ɞɌɖɒɑ ɘɑəɨɤɔɡ ɜɌɓɘɑɜɚɎ ɎəɑɘɚɓɏɚɎɚɑ ɚɍɜɌɓɚɎɌəɔɑ Ɏ 

ɛɜɌɎɚɕ ɞɑɘɑəəɚɕ ɚɍɗɌɝɞɔ (ɍɑɓ ɛɜɔɓəɌɖɚɎ ɖɚɘɛɜɑɝɝɔɔ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ; ɒɑɗɞɌɫ ɝɞɜɑɗɖɌ. 

ɍ ð 3D -ɜɑɖɚəɝɞɜɟɖɢɔɫ; ɛɚɖɌɓɌəɚ  ɎɓɌɔɘɚɚɞəɚɤɑəɔɑ Ɍɜɞɑɜɔɕ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɔ ɚɍɦɑɘəɚɏɚ ɚɍɜɌɓɚɎɌəɔɫ Ɏ 

ɗɑɎɚɕ ɞɑɘɑəəɚɕ, Ɏɔɝɚɣəɚɕ ɔ ɗɚɍəɚɕ ɚɍɗɌɝɞɫɡ.  

Fig. 4. MSCT of the brain with IV bolus contrasting.  

a ð multiplanar reconstruction. The extracerebral multi nodular volume formation is visualized in the left pa-

rietal, frontal and temporal areas on the left, with signs of compression of the brain substance and disloca-

tion syndrome, as well as smaller extracerebral formation in the right parietal area (without s igns of com-

pression of the brain).  

b ð 3D volume reconstruction, showing the relationship between the arteries of the brain and the volume of 

education in the left parietal, temporal and frontal areas . 
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Ɏəɑɤəɔɡ ɜɌɓɐɜɌɒɑəɔɕ, ɝ Ɍɖɢɑəɞɚɘ əɌ ɛɜɌ-

Ɏɚɑ ɛɚɗɟɤɌɜɔɑ. ȹɑɟɝɞɚɕɣɔɎɌɫ əɑɚɐəɚɓəɌɣəɌɫ 

ɘɑɒɛɚɗɟɤɌɜəɌɫ Ɍɝɔɘɘɑɞɜɔɫ ɍɔɚɛɚɞɑəɢɔɌ-

ɗɚɎ ɓɌ ɝɣɑɞ əɑɎɧɝɚɖɔɡ ɘɑɐɗɑəəɧɡ Ɏɚɗə (ɞɑɞ-

ɞɌ-ɐɔɌɛɌɓɚəɌ) Ɏ ɗɑɎɚɘ ɛɚɗɟɤɌɜɔɔ. 

ȰɌəəɧɑ ɗɟɣɑɎɧɡ ɘɑɞɚɐɚɎ ɐɔɌɏəɚɝɞɔ-

ɖɔ. 

ȹɑɕɜɚɎɔɓɟɌɗɔɓɌɢɔɫ əɌ ɛɑɜɎɚɘ ɩɞɌɛɑ 

ɎɖɗɪɣɌɗɌ Ɏ ɝɑɍɫ ɘɟɗɨɞɔɝɛɔɜɌɗɨəɟɪ ɖɚɘɛɨɪ-

ɞɑɜəɟɪ ɞɚɘɚɏɜɌɠɔɪ (ȸȽȶȾ) ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ 

ɍɑɓ ɖɚəɞɜɌɝɞəɚɏɚ ɟɝɔɗɑəɔɫ (ȸȼȾ ɛɌɢɔɑəɞɖɑ 

ɍɧɗɌ ɛɜɚɞɔɎɚɛɚɖɌɓɌəɌ Ɏ ɝɎɫɓɔ ɝ əɌɗɔɣɔɑɘ 

əɑɝɚɎɘɑɝɞɔɘɚɏɚ ɝ ɘɌɏəɔɞəɧɘ ɛɚɗɑɘ ɖɌɜɐɔɚ-

ɝɞɔɘɟɗɫɞɚɜɌ). ȸɟɗɨɞɔɝɛɔɜɌɗɨəɌɫ ɖɚɘɛɨɪ-

ɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ ɏɚɗɚɎɧ ɎɧɛɚɗəɑəɌ əɌ 

ɘɟɗɨɞɔɐɑɞɑɖɞɚɜəɚɘ ɞɚɘɚɏɜɌɠɑ (Optima CT 

660, General Electric) ɝɚ ɝɞɌəɐɌɜɞəɧɘɔ ɡɌ-

ɜɌɖɞɑɜɔɝɞɔɖɌɘɔ əɌ ɜɑəɞɏɑəɚɎɝɖɚɔ↑ ɞɜɟɍɖɑ. 

Ȼɚɝɗɑ ɎɧɫɎɗɑəɔɫ ɎəɑɘɚɓɏɚɎɧɡ ɚɍɦɑɘəɧɡ ɚɍ-

ɜɌɓɚɎɌəɔɕ ɛɜɔ əɌɞɔɎəɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ, əɌ 

Ɏɞɚɜɚɘ ɩɞɌɛɑ ɍɧɗɌ ɛɜɚɎɑɐɑəɌ  ȸȽȶȾ ɝ ɖɚə-

ɞɜɌɝɞɔɜɚɎɌəɔɑɘ. ȻɌɜɌɘɑɞɜɧ ɔɝɝɗɑɐɚɎɌəɔɫ: 

ɚɍɗɌɝɞɨ ɝɖɌəɔɜɚɎɌəɔɫ ɚɞ ɚɝəɚɎɌəɔɫ ɣɑɜɑɛɌ 

ɐɚ ɘɌɖɟɤɖɔ, ɝɛɔɜɌɗɨəɧɕ ɜɑɒɔɘ ɝ ɞɚɗɥɔəɚɕ 

ɜɑɖɚəɝɞɜɟɔɜɟɑɘɚɏɚ ɝɜɑɓɌ 0,625 ɘɘ, pitch ð 

0,531:1, 120 kV, 335 mA, Ɍɗɏɚɜɔɞɘ ɜɑɖɚə-

ɝɞɜɟɖɢɔɔ ð Standart.  Ȯ ɛɜɌɎɟɪ ɗɚɖɞɑɎɟɪ Ɏɑ-

əɟ ɍɧɗ ɟɝɞɌəɚɎɗɑə ɖɌɞɑɞɑɜ, ɎəɟɞɜɔɎɑəəɚɑ 

ɎɎɑɐɑəɔɑ əɑɔɚəəɚɏɚ ɖɚəɞɜɌɝɞəɚɏɚ ɎɑɥɑɝɞɎɌ 

(ȶȮ) Ɏɧɛɚɗəɫɗɚɝɨ ɐɎɟɡɖɚɗɍɚɎɧɘ ɌɎɞɚɘɌɞɔɣɑ-

ɝɖɔɘ ɔəɒɑɖɞɚɜɚɘ, ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɛɜɚ-

ɏɜɌɘɘɧ ɛɚɔɝɖɌ ɢɑɗɑɎɚɕ ɛɗɚɞəɚɝɞɔ (bolus 

tracking) ð Ɏ Ɏɚɝɡɚɐɫɥɑɘ ɚɞɐɑɗɑ Ɍɚɜɞɧ, ɝ ɘɔ-

əɔɘɌɗɨəɚ Ɏɚɓɘɚɒəɚɕ Ɏɜɑɘɑəəɚɕ ɓɌɐɑɜɒɖɚɕ 

(ɛɌɜɌɘɑɞɜɧ ɎɎɑɐɑəɔɫ ð 4,5ɘɗ/ɝ, ɐɔɌɘɑɞɜ ɖɌ-

ɞɑɞɑɜɌ 18G, ɚɍɦɑɘ ɎɎɚɐɔɘɚɏɚ ȶȮ ɛɚɐɍɔɜɌɗɝɫ 

Ɏ ɝɚɚɞɎɑɞɝɞɎɔɔ ɝ Ɏɑɝɚɘ ɛɌɢɔɑəɞɖɔ).  

Ȼɚ ɐɌəəɧɘ ȸȽȶȾ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɝ 

ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ ɎɧɫɎɗɑəɧ ɎəɑɘɚɓɏɚɎɧɑ 

ɚɍɦɑɘəɧɑ ɚɍɜɌɓɚɎɌəɔɫ (ɘɑəɔəɏɔɚɘɧ) Ɏ ɗɚɍ-

əɚɕ, ɞɑɘɑəəɚɕ ɔ Ɏɔɝɚɣəɚɕ ɚɍɗɌɝɞɔ ɝɗɑɎɌ 

(ɜɌɓɘɑɜ ɚɍɜɌɓɚɎɌəɔɫ 64ɡ52ɡ66 ɘɘ) ɔ Ɏ ɛɜɌ-

Ɏɚɕ ɞɑɘɑəəɚɕ ɚɍɗɌɝɞɔ (ɜɌɓɘɑɜ ɚɍɜɌɓɚɎɌəɔɫ 

29ɡ10ɡ30 ɘɘ). Ƚɜɑɐɔəəɧɑ ɝɞɜɟɖɞɟɜɧ ɏɚɗɚɎ-

əɚɏɚ ɘɚɓɏɌ ɝɘɑɥɑəɧ ɎɛɜɌɎɚ ɐɚ 10 ɘɘ ɓɌ ɝɣɑɞ 

ɍɚɗɨɤɑɏɚ ɚɍɜɌɓɚɎɌəɔɫ, ɗɑɎɧɕ ɍɚɖɚɎɚɕ ɒɑɗɟ-

ɐɚɣɑɖ ɖɚɘɛɜɔɘɔɜɚɎɌə, Ɏɔɝɚɣəɚ-

ɞɑəɞɚɜɔɌɗɨəɚɑ ɝɘɑɥɑəɔɑ ɝ ɐɔɝɗɚɖɌɢɔɑɕ ɘɑ-

ɐɔɌɗɨəɧɡ ɚɞɐɑɗɚɎ Ɏɔɝɚɣəɚɕ ɐɚɗɔ Ɏ ɞɑəɞɚɜɔ-

Ɍɗɨəɚɑ ɚɞɎɑɜɝɞɔɑ əɌ 5,5 ɘɘ. Ȯɚɖɜɟɏ ɚɍɜɌɓɚ-

ɎɌəɔɫ ɝɗɑɎɌ ɔɘɑɑɞɝɫ ɚɞɑɖ ɛɜɔɗɑɒɌɥɔɡ ɚɞɐɑ-

ɗɚɎ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ. ȺɍɜɌɓɚɎɌəɔɑ ɝɘɑɥɌɑɞ 

ɗɑɎɟɪ ɝɜɑɐəɪɪ ɘɚɓɏɚɎɟɪ Ɍɜɞɑɜɔɪ ɔ ɑɑ ɎɑɞɎɔ 

ɖɎɑɜɡɟ ɔ ɖɛɑɜɑɐɔ, Ɍ ɞɌɖɒɑ ɛɜɌɎɟɪ ɔ ɗɑɎɟɪ 

ɛɑɜɑɐəɔɑ ɘɚɓɏɚɎɧɑ Ɍɜɞɑɜɔɔ ɎɛɜɌɎɚ, ɍɑɓ ɛɜɔ-

ɓəɌɖɚɎ ɖɚɘɛɜɑɝɝɔɔ. ȶɜɚɘɑ ɞɚɏɚ, ɔɘɑɑɞɝɫ ɎɌ-

ɜɔɌəɞəɧɕ ɞɔɛ ɝɞɜɚɑəɔɫ Ɍɜɞɑɜɔɕ ɏɚɗɚɎəɚɏɚ 

ɘɚɓɏɌ ɛɚ ɞɔɛɟ ɛɑɜɑɐəɑɕ ɛɜɌɎɚɝɞɚɜɚəəɑɕ ɛɑ-

ɜɑɐəɑɕ ɞɜɔɠɟɜɖɌɢɔɔ (ɜɔɝ. 3, 4).   

Ⱥɍɝɟɒɐɑəɔɑ. 

Ⱥɝɚɍɑəəɚɝɞɔ ɛɜɑɐɝɞɌɎɗɑəəɚɏɚ ɖɗɔəɔɣɑ-

ɝɖɚɏɚ əɌɍɗɪɐɑəɔɫ ɓɌɖɗɪɣɌɪɞɝɫ Ɏ ɞɚɘ, ɣɞɚ ɟ 

ɛɌɢɔɑəɞɖɔ ɐɗɔɞɑɗɨəɚɑ Ɏɜɑɘɫ ɜɌɓɎɔɎɌɎɤɔɑɝɫ 

ɘɑəɔəɏɔɚɘɧ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ əɑ ɛɜɚɫɎɗɫɗɔ 

ɝɑɍɫ ɖɗɌɝɝɔɣɑɝɖɔɘɔ ɖɗɔəɔɣɑɝɖɔɘɔ ɛɜɔɓəɌ-

ɖɌɘɔ. Ⱦɚɗɨɖɚ ɓɌ ɘɑɝɫɢ ɐɚ ɏɚɝɛɔɞɌɗɔɓɌɢɔɔ 

ɛɚɫɎɔɗɔɝɨ ɏɚɗɚɎəɧɑ ɍɚɗɔ. Ƚ ɩɞɚɏɚ ɒɑ Ɏɜɑɘɑ-

əɔ ɝɌɘɌ ɛɌɢɔɑəɞɖɌ ɔ ɚɖɜɟɒɌɪɥɔɑ ɑɬ ɗɪɐɔ 

ɚɞɘɑɞɔɗɔ əɌɜɟɤɑəɔɑ ɛɌɘɫɞɔ, ɞɜɟɐəɚɝɞɔ ɚɜɔ-

ɑəɞɔɜɚɎɖɔ Ɏ ɚɍɧɣəɚɕ ɍɧɞɚɎɚɕ ɚɍɝɞɌəɚɎɖɑ. 

ȶɚɏəɔɞɔɎəɧɑ əɌɜɟɤɑəɔɫ, ɖɚɞɚɜɧɘɔ ɘɌəɔ-

ɠɑɝɞɔɜɚɎɌɗɚ ɓɌɍɚɗɑɎɌəɔɑ, ɝɎɫɓɌəɧ, ɛɚ-

Ɏɔɐɔɘɚɘɟ, ɝ ɖɚɘɛɜɑɝɝɔɚəəɚ-

ɐɔɝɗɚɖɌɢɔɚəəɧɘ ɎɚɓɐɑɕɝɞɎɔɑɘ ɜɌɝɞɟɥɔɡ 

ɚɍɦɑɘəɧɡ ɚɍɜɌɓɚɎɌəɔɕ əɌ ɏɚɗɚɎəɚɕ ɘɚɓɏ. ɉɞɚ 

ɛɚɐɞɎɑɜɒɐɌɑɞɝɫ ɐɌəəɧɘɔ əɑɕɜɚɎɔɓɟɌɗɔɓɌ-

ɢɔɚəəɧɡ ɘɑɞɚɐɚɎ ɚɍɝɗɑɐɚɎɌəɔɫ (ɝɘɑɥɑəɔɑ 

ɝɜɑɐɔəəɧɡ ɝɞɜɟɖɞɟɜ ɘɚɓɏɌ ɔ ɛɑɜɔɠɚɖɌɗɨəɧɕ 

ɚɞɑɖ ɛɚ ɐɌəəɧɘ ɘɟɗɨɞɔɝɛɔɜɌɗɨəɚɕ ɖɚɘɛɨɪ-

ɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ). ȮɧɫɎɗɑəəɧɑ ɛɜɔ ɂȰȽ 

ɍɜɌɡɔɚɢɑɠɌɗɨəɧɡ Ɍɜɞɑɜɔɕ ɐɟɏɔ Ɍɚɜɞɧ ɔɓɘɑ-

əɑəɔɫ (ɝɞɑəɚɓɧ) Ɏ ɐɌəəɚɘ ɝɗɟɣɌɑ əɑ ɫɎɗɫɗɔɝɨ 

ɏɑɘɚɐɔəɌɘɔɣɑɝɖɔ ɓəɌɣɔɘɧɘɔ, əɚ ɞɌɖ ɒɑ 

Ɏəɚɝɔɗɔ ɝɎɚɕ ɎɖɗɌɐ Ɏ ɡɜɚəɔɣɑɝɖɟɪ əɑɐɚɝɞɌ-

ɞɚɣəɚɝɞɨ ɘɚɓɏɚɎɚɏɚ ɖɜɚɎɚɚɍɜɌɥɑəɔɫ. ȻɜɚɎɑ-

ɐɑəəɌɫ ɝɔɘɛɞɚɘɌɞɔɣɑɝɖɌɫ ɛɜɚɞɔɎɚɚɞɑɣəɌɫ 

ɞɑɜɌɛɔɫ (ɎɖɗɪɣɌɎɤɌɫ ɎɎɑɐɑəɔɑ ɐɑɖɝɌɘɑɞɌ-

ɓɚəɌ ɎəɟɞɜɔɎɑəəɚ) ɟɗɟɣɤɔɗɌ ɝɌɘɚɣɟɎɝɞɎɔɑ 

ɛɌɢɔɑəɞɖɔ, ɟɘɑəɨɤɔɎ ɛɜɚɫɎɗɑəɔɫ ɢɑɠɌɗɏɔɔ. 

ȻɌɢɔɑəɞɖɌ ɍɧɗɌ əɌɛɜɌɎɗɑəɌ Ɏ ɝɛɑɢɔɌɗɔɓɔ-

ɜɚɎɌəəɚɑ əɑɕɜɚɡɔɜɟɜɏɔɣɑɝɖɚɑ ɚɞɐɑɗɑəɔɑ ɐɗɫ 

ɜɑɤɑəɔɫ ɎɚɛɜɚɝɌ ɚ ɡɔɜɟɜɏɔɣɑɝɖɚɘ ɗɑɣɑəɔɔ 

ɐɌəəɚɕ ɛɌɞɚɗɚɏɔɔ. 

ȳɌɖɗɪɣɑəɔɑ.  

ȻɜɑɐɝɞɌɎɗɑəəɚɑ əɌɍɗɪɐɑəɔɑ ɐɑɘɚə-

ɝɞɜɔɜɟɑɞ əɑɞɔɛɔɣəɧɕ ɝɗɟɣɌɕ ɛɚɐɚɝɞɜɚɏɚ 

ɜɌɓɎɔɞɔɫ ɎɧɜɌɒɑəəɚɏɚ əɌɜɟɤɑəɔɫ ɖɚɏəɔ-

ɞɔɎəɚ-ɘəɑɝɞɔɣɑɝɖɔɡ ɠɟəɖɢɔɕ ɎɝɗɑɐɝɞɎɔɑ 

ɜɚɝɞɌ ɘəɚɒɑɝɞɎɑəəɧɡ ɘɑəɔəɏɔɚɘ, ɚɖɌɓɌɎ-

ɤɔɡ ɖɚɘɛɜɑɝɝɔɚəɚ-ɔɤɑɘɔɣɑɝɖɚɑ Ɏɚɓɐɑɕ-

ɝɞɎɔɑ əɌ ɏɚɗɚɎəɚɕ ɘɚɓɏ. ȻɜɚɎɑɐɑəɔɑ əɑɕɜɚ-

ɎɔɓɟɌɗɔɓɌɢɔɚəəɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ (ɖɌɖ Ɏ ɐɌə-

əɚɘ ɝɗɟɣɌɑ ȸȽȶȾ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɝ Ɏəɟɞɜɔ-

Ɏɑəəɧɘ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ) ɫɎɗɫɑɞɝɫ ɚɝ-

əɚɎəɧɘ ɘɑɞɚɐɚɘ ɐɔɌɏəɚɝɞɔɖɔ, ɐɚɝɞɟɛəɧɘ 

ɐɗɫ ɜɟɞɔəəɚɕ ɖɗɔəɔɣɑɝɖɚɕ ɛɜɌɖɞɔɖɔ, ɛɚɓɎɚ-

ɗɫɪɥɔɘ ɛɚɝɞɌɎɔɞɨ ɛɜɌɎɔɗɨəɧɕ ɖɗɔəɔɣɑɝɖɔɕ 

ɐɔɌɏəɚɓ ɔ ɚɛɜɑɐɑɗɔɞɨ ɐɌɗɨəɑɕɤɟɪ ɞɌɖɞɔɖɟ 

Ɏɑɐɑəɔɫ ɛɌɢɔɑəɞɌ. 

ȴɝɞɚɣəɔɖ ɠɔəɌəɝɔɜɚɎɌəɔɫ ɔ ɖɚə-

ɠɗɔɖɞ ɔəɞɑɜɑɝɚɎ. 

ȬɎɞɚɜɧ ɐɌəəɚɕ ɝɞɌɞɨɔ ɛɚɐɞɎɑɜɐɔɗɔ ɚɞ-

ɝɟɞɝɞɎɔɑ ɠɔəɌəɝɚɎɚɕ ɛɚɐɐɑɜɒɖɔ ɔɝɝɗɑɐɚɎɌ-

əɔɫ ɔ ɖɚəɠɗɔɖɞɌ ɔəɞɑɜɑɝɚɎ, ɚ ɖɚɞɚɜɧɡ əɑɚɍ-

ɡɚɐɔɘɚ ɝɚɚɍɥɔɞɨ. 
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ȼȱȹȾȯȱȹȺȹȱȯȬȾȴȮȹȺȱ ȴȹȺȼȺȰȹȺȱ ȾȱȷȺ ȯȺȷȺȮȹȺȯȺ ȸȺȳȯȬ,  

ȽȴȸȿȷȴȼȿɊɅȱȱ ȻȹȱȮȸȺɂȱɀȬȷȴɊ 

 

ȭɌɤɖɚɎ Ȭ.ȹ1, ȰɟəɌɑɎ  Ȭ.Ȼ.2, ȻɚɛɚɎ ȸ.Ȯ.1, ȶɚəɐɌɖɚɎ Ȭ.ȶ.3, ȮɚɗɚɐɔəɌ Ȯ.Ȱ.1 
 

1 ð ɀȯȭȿ çȯɚɝɟɐɌɜɝɞɎɑəəɧɕ əɌɟɣəɧɕ ɢɑəɞɜ ɀɑɐɑɜɌɗɨəɧɕ ɘɑɐɔɖɚ-ɍɔɚɠɔɓɔɣɑɝɖɔɕ ɢɑəɞɜ ɔɘɑəɔ Ȭ.ȴ. ȭɟɜəɌɓɫəɌè ɀȸȭȬ ȼɚɝɝɔɔ.  

ɏ. ȸɚɝɖɎɌ, ȼɚɝɝɔɫ. 

2 ð ȯȭȿȳ ɏ. ȸɚɝɖɎɧ çȸɚɝɖɚɎɝɖɌɫ ɏɚɜɚɐɝɖɌɫ ɖɗɔəɔɣɑɝɖɌɫ ɚəɖɚɗɚɏɔɣɑɝɖɌɫ ɍɚɗɨəɔɢɌ  ʈ62è Ȱȳ ɏ. ȸɚɝɖɎɧ. ɛ. ȴɝɞɜɌ, ȼɚɝɝɔɫ. 

3 ð ɀȯȭȿȳ çɂɑəɞɜɌɗɨəɌɫ ɖɗɔəɔɣɑɝɖɌɫ ɍɚɗɨəɔɢɌ ȼɚɝɝɔɕɝɖɚɕ ɌɖɌɐɑɘɔɔ əɌɟɖè. ɏ.  ȸɚɝɖɎɌ, ȼɚɝɝɔɫ. 

 

ɛɔɝɌəɚ ɖɗɔəɔɣɑɝɖɚɑ əɌɍɗɪɐɑəɔɑ ɜɑəɞɏɑəɚəɑɏɌɞɔɎəɚɏɚ ɔəɚɜɚɐəɚɏɚ ɞɑɗɌ Ɏ ɛɜɌɎɚɕ Ɏɔ-

ɝɚɣəɚɕ ɐɚɗɑ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɟ ɛɌɢɔɑəɞɌ ɝ ɛɜɚəɔɖɌɪɥɑɕ ɣɑɜɑɛəɚ-ɘɚɓɏɚɎɚɕ ɞɜɌɎɘɚɕ, 

ɖɚɞɚɜɚɑ ɝɔɘɟɗɔɜɚɎɌɗɚ ɛəɑɎɘɚɢɑɠɌɗɔɪ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. ȸɟɒɣɔəɌ, 36 ɗɑɞ, ɍɧɗ ɛɑɜɑɎɑɐɑə Ɏ ɀɑɐɑɜɌɗɨəɧɕ ɘɑɐɔɢɔəɝɖɔɕ 

ɍɔɚɠɔɓɔɣɑɝɖɔɕ ɢɑəɞɜ ɔɘ. Ȭ.ȴ. ȭɟɜəɌɓɫəɌ ɐɗɫ ɛɜɚɐɚɗɒɑəɔɫ ɗɑɣɑəɔɫ ɛɚ ɛɚɎɚɐɟ ɝɚɣɑ-

ɞɌəəɚɕ ɞɜɌɎɘɧ ɏɚɗɚɎɧ ɔ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ. ȴɓ ɌəɌɘəɑɓɌ ɍɧɗɚ ɔɓɎɑɝɞəɚ, ɣɞɚ ɓɌ 2 əɑɐɑɗɔ ɐɚ ɛɚ-

ɝɞɟɛɗɑəɔɫ ɔɘɑɗɌ ɘɑɝɞɚ ɛɜɚəɔɖɌɪɥɌɫ ɖɜɌəɔɚɚɜɍɔɞɌɗɨəɌɫ ɞɜɌɎɘɌ ɏɚɗɚɎɧ ɐɑɜɑɎɫəəɚɕ ɛɌɗɖɚɕ, 

ɖɚɞɚɜɌɫ ɍɧɗɌ ɛɚɗəɚɝɞɨɪ ɟɐɌɗɑəɌ ɛɜɔ ɛɑɜɎɔɣəɚɕ ɡɔɜɟɜɏɔɣɑɝɖɚɕ ɚɍɜɌɍɚɞɖɑ. Ȼɜɔ ɛɚɝɞɟɛɗɑəɔɔ Ɏ 

ɛɜɌɎɚɕ Ɏɔɝɚɣəɚɕ ɐɚɗɑ ɛɚ ɐɌəəɧɘ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ ɚɞɘɑɣɌɗɝɫ ɛɜɚɐɚɗɏɚɎɌɞɚɕ ɠɚɜɘɧ 

ɟɣɌɝɞɚɖ ɛɗɚɞəɚɝɞɨɪ, ɝɚɚɞɎɑɞɝɞɎɟɪɥɑɕ ɏɌɓɟ, -890HU, ɖɚɞɚɜɧɕ ɐɔɠɠɑɜɑəɢɔɜɚɎɌɗɝɫ ɘɑɒɐɟ ɜɌəɑ-

Ɏɧɘ ɖɌəɌɗɚɘ, ɓɌɛɚɗəɑəəɧɘ Ɏɚɓɐɟɡɚɘ, ɔ ɜɑəɞɏɑəɚəɑɏɌɞɔɎəɧɘ ɔəɚɜɚɐəɧɘ ɞɑɗɚɘ. ȰɌəəɧɑ ɘɌɏ-

əɔɞəɚ-ɜɑɓɚəɌəɝəɚɕ ɞɚɘɚɏɜɌɠɔɔ ɐɚɛɚɗəɔɞɑɗɨəɚɕ ɔəɠɚɜɘɌɢɔɔ əɑ ɛɜɑɐɚɝɞɌɎɔɗɔ. ȭɧɗ ɛɜɚɎɑɐɑə 

ɩɖɝɛɑɜɔɘɑəɞ, ɛɜɔ ɖɚɞɚɜɚɘ ɟɐɌɗɚɝɨ ɛɜɚɐɑɘɚəɝɞɜɔɜɚɎɌɞɨ, ɣɞɚ ɝɟɡɌɫ ɎɑɞɖɌ ɘɚɒɑɞ ɔɘɑɞɨ ɛɗɚɞəɚɝɞɨ 

ɏɌɓɌ, Ɏ ɣɌɝɞəɚɝɞɔ, - 850HU. ȹɌ ɚɝəɚɎɌəɔɔ ɌəɌɘəɑɓɌ, ɐɌɎəɚɝɞɔ ɞɜɌɎɘɧ, ɠɚɜɘɧ ɔ ɡɌɜɌɖɞɑɜɌ ɖɚə-

ɞɟɜɚɎ ɛɌɞɚɗɚɏɔɣɑɝɖɚɏɚ ɟɣɌɝɞɖɌ Ɏ ɛɜɌɎɚɕ Ɏɔɝɚɣəɚɕ ɐɚɗɑ ɍɧɗ ɝɐɑɗɌə ɚɖɚəɣɌɞɑɗɨəɧɕ ɎɧɎɚɐ ɚ 

əɌɗɔɣɔɔ ɔəɚɜɚɐəɚɏɚ ɞɑɗɌ Ɏ ɏɚɗɚɎəɚɘ ɘɚɓɏɑ, ɖɚɞɚɜɧɕ ɍɧɗ ɛɚɐɞɎɑɜɒɐɑə ɛɜɔ ɚɛɑɜɌɞɔɎəɚɘ Ɏɘɑ-

ɤɌɞɑɗɨɝɞɎɑ. 
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e reported a clinical case of an roentgen negat ive foreign body in the right temporal lobe 

of the brain in a patient with a penetrating craniocerebral injury which mimicked 

pneumocephalus.  

Materials and methods . A man, 36 years old, was referred to the A.I. Burnazyan Fed-

eral Medical Biophysical Center  to continue treatment for concomitant head and chest trauma. From 

the history it was known that 2 weeks ago penetrating cranioorbital head injury by a wooden stick 

happened, which was completely removed during the initial surgical treatment. According to com-

puted tomography in the right temporal lobe of the brain a pathologic area with a density corre-

sponding to the gas, -890HU, was noted, which differentiated between the wound canal filled with air 

and an  roentgen negative foreign body. Magnetic resonanc e imaging data did not provide additional 

information. An experiment was carried out in which it was demonstrated that a dry branch can 

have a gas density, in particular, - 850HU. Based on the history, the duration of the injury, the 

shape and the contours  of the pathological area in the right temporal lobe, the final conclusion was 

made about the presence of a foreign body in the brain, which was confirmed during surgery.  

  

Keywords: computed tomography, roentgen negative foreign body, pneumocephalus.  
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ɚ Ɏɝɑɘ ɘɔɜɑ əɌɍɗɪɐɌɑɞɝɫ əɑɟɖɗɚə-

əɚ ɎɚɓɜɌɝɞɌɪɥɌɫ ɣɌɝɞɚɞɌ ɔ ɞɫ-

ɒɑɝɞɨ ɣɑɜɑɛəɚ-ɘɚɓɏɚɎɚɕ ɞɜɌɎɘɧ 

(ɃȸȾ) ɝ Ɏɧɝɚɖɔɘɔ ɛɚɖɌɓɌɞɑɗɫɘɔ 

ɗɑɞɌɗɨəɚɝɞɔ ɔ ɔəɎɌɗɔɐɔɓɌɢɔɔ ɛɚ-

ɝɞɜɌɐɌɎɤɔɡ [1].  Ȯ ɝɞɜɟɖɞɟɜɑ ɃȸȾ ɛɜɚəɔɖɌ-

ɪɥɔɑ ɜɌəɑəɔɫ ɝɚɝɞɌɎɗɫɪɞ 1,5-3% [2]. Ȼɜɔ 

ɩɞɚɘ ɛɜɚɔɝɡɚɐɔɞ ɛɚɎɜɑɒɐɑəɔɑ ɞɎɑɜɐɚɕ ɘɚɓ-

ɏɚɎɚɕ ɚɍɚɗɚɣɖɔ, Ɏ ɝɎɫɓɔ ɝ ɣɑɘ, ɎɚɓəɔɖɌɑɞ 

ɚɛɌɝəɚɝɞɨ ɜɌɓɎɔɞɔɫ ɏəɚɕəɚ-ɝɑɛɞɔɣɑɝɖɔɡ 

ɚɝɗɚɒəɑəɔɕ.  ɉɞɚ ɚɛɜɑɐɑɗɫɑɞ ɌɖɞɟɌɗɨəɚɝɞɨ 

ɝɎɚɑɎɜɑɘɑəəɚɕ ɐɔɌɏəɚɝɞɔɖɔ Ɏəɟɞɜɔɣɑɜɑɛəɧɡ 

ɔəɚɜɚɐəɧɡ ɞɑɗ [3]. Ȯ ɐɔɌɏəɚɝɞɔɖɑ ɃȸȾ ɤɔ-

ɜɚɖɚ ɔɝɛɚɗɨɓɟɑɞɝɫ ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌ-

ɠɔɫ (ȶȾ), ɖɚɞɚɜɌɫ ɛɚɓɎɚɗɫɑɞ ɎɔɓɟɌɗɔɓɔɜɚɎɌɞɨ 

ɔəɚɜɚɐəɚɑ ɞɑɗɚ, ɚɢɑəɔɞɨ ɝɚɝɞɚɫəɔɑ ɎɑɥɑɝɞɎɌ 

ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ, ɝɞɑɛɑəɨ ɛɚɎɜɑɒɐɑəɔɫ ɖɚ-

ɝɞɑɕ ɣɑɜɑɛɌ  ɔ ɐɜɟɏɔɑ ɛɌɞɚɗɚɏɔɣɑɝɖɔɑ ɔɓɘɑ-

əɑəɔɫ [4]. Ȯ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɝɛɚɝɚɍəɚɝɞɔ  

ɔəɚɜɚɐəɧɡ ɞɑɗ (ȴȾ) ɛɚɏɗɚɥɌɞɨ ɜɑəɞɏɑəɚɎɝɖɔɑ 

ɗɟɣɔ ɚəɔ ɛɚɐɜɌɓɐɑɗɫɪɞɝɫ əɌ ɜɑəɞɏɑəɛɚɓɔ-

ɞɔɎəɧɑ (ɘɑɞɌɗɗ, ɝɞɑɖɗɚ, ɖɌɘɑəɨ) ɔ ɜɑəɞɏɑ-

əɚəɑɏɌɞɔɎəɧɑ (ɐɑɜɑɎɚ); ɛɗɌɝɞɔɖ Ɏ ɓɌɎɔɝɔɘɚ-

ɝɞɔ ɚɞ ɡɔɘɔɣɑɝɖɚɏɚ ɝɚɝɞɌɎɌ ɘɚɒɑɞ ɍɧɞɨ ɚɞ-

əɑɝɑə ɖ ɚɍɑɔɘ ɏɜɟɛɛɌɘ ȴȾ [5]. ȰɔɌɏəɚɝɞɔɖɌ 

ɜɑəɞɏɑəɛɚɓɔɞɔɎəɧɡ ȴȾ əɑ ɛɜɑɐɝɞɌɎɗɫɑɞ 

ɝɗɚɒəɚɝɞɑɕ  ɐɗɫ ɎɜɌɣɌ-ɜɑəɞɏɑəɚɗɚɏɌ, ɞɌɖ ɖɌɖ 

ɏɔɛɑɜɐɑəɝəɧɑ ɝɞɜɟɖɞɟɜɧ ɡɚɜɚɤɚ ɐɔɠɠɑɜɑə-

ɢɔɜɟɪɞɝɫ əɌ ɠɚəɑ ɎɑɥɑɝɞɎɌ ɘɚɓɏɌ [4]. ȺɐəɌ-

ɖɚ ɜɑəɞɏɑəɚəɑɏɌɞɔɎəɧɑ ȴȾ ɘɚɏɟɞ ɍɧɞɨ əɑ 

ɎɧɫɎɗɑəɧ, ɑɝɗɔ ɔɡ ɛɗɚɞəɚɝɞɨ ɝɜɌɎəɔɘɌ ɝ 

ɛɗɚɞəɚɝɞɨɪ ɚɖɜɟɒɌɪɥɔɡ ɝɞɜɟɖɞɟɜ. ȶɜɚɘɑ 

ɞɚɏɚ, ɞɜɟɐəɚɝɞɔ ɘɚɏɟɞ Ɏɚɓəɔɖəɟɞɨ, ɑɝɗɔ ɜɑəɞ-

ɏɑəɚəɑɏɌɞɔɎəɚɑ ȴȾ ɔɘɑɑɞ ɛɗɚɞəɚɝɞɨ, ɝɚɚɞɎɑɞ-

ɝɞɎɟɪɥɟɪ ɏɌɓɟ, ɝɔɘɟɗɔɜɟɫ Ɏ ɞɌɖɔɡ ɝɗɟɣɌɫɡ 

ɛəɑɎɘɚɢɑɠɌɗɔɪ [6]. 

ȰɌəəɧɑ ɔɝɞɚɜɔɔ ɍɚɗɑɓəɔ. 

ȻɌɢɔɑəɞ Ȼ., 36 ɗɑɞ, ɍɧɗ ɛɑɜɑɎɑɐɑə Ɏ 

ɖɗɔəɔɖɟ 21.07.2018 ɏ. ɔɓ ɞɜɌɎɘɌɞɚɗɚɏɔɣɑɝɖɚ-

ɏɚ ɢɑəɞɜɌ ɝ ɐɔɌɏəɚɓɚɘ çȽɚɣɑɞɌəəɌɫ ɞɜɌɎɘɌ 

ɚɞ 08.07.18 ɏ.  ȺɃȸȾ: ȻɜɚəɔɖɌɪɥɌɫ ɖɜɌəɔɚ-

ɚɜɍɔɞɌɗɨəɌɫ ɞɜɌɎɘɌ, ɔəɚɜɚɐəɚɑ ɞɑɗɚ ɛɜɌɎɚɕ 

ɚɜɍɔɞɧ, ɛɚɗɚɝɞɔ ɣɑɜɑɛɌ, ɟɤɔɍ ɏɚɗɚɎəɚɏɚ ɘɚɓ-

ɏɌ, ɚɝɖɚɗɨɣɌɞɧɕ ɛɑɜɑɗɚɘ ɚɝəɚɎɌəɔɫ ɣɑɜɑɛɌ, 

ɛəɑɎɘɚɢɑɠɌɗɔɫ, ɝɚɝɞɚɫəɔɑ ɛɚɝɗɑ ȻɁȺ ɜɌəɧ, 

ɟɐɌɗɑəɔɫ ɔəɚɜɚɐəɚɏɚ ɞɑɗɌ ɛɜɌɎɚɕ ɚɜɍɔɞɧ ɚɞ 

08.07.18 ɏ. ȾɟɛɌɫ ɞɜɌɎɘɌ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ: 

ɟɤɔɍ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ, ɜɌɓɜɧɎ ɗɑɎɚɏɚ ɗɑɏɖɚɏɚ,  

ɏɑɘɚɛəɑɎɘɚɞɚɜɌɖɝ ɝɗɑɎɌ, ɝɚɝɞɚɫəɔɑ ɛɚɝɗɑ 

ɐɜɑəɔɜɚɎɌəɔɫ ɗɑɎɚɕ ɛɗɑɎɜɌɗɨəɚɕ ɛɚɗɚɝɞɔ ɚɞ 

08.07.18 ɏ., ɟɐɌɗɑəɔɑ ɐɜɑəɌɒɌ ɚɞ 12.07.18 ɏ.è. 

ȽɚɏɗɌɝəɚ ɛɜɑɐɚɝɞɌɎɗɑəəɚɕ ɘɑɐɔɢɔəɝɖɚɕ ɐɚ-

ɖɟɘɑəɞɌɢɔɔ 08.07.2018 ɏ. ɛɌɢɔɑəɞ Ɏ ɜɑɓɟɗɨ-

ɞɌɞɑ ɍɧɞɚɎɚɕ ɞɜɌɎɘɧ  ɛɚɗɟɣɔɗ ɜɌəɑəɔɫ 

ɏɜɟɐəɚɕ ɖɗɑɞɖɔ ɔ ɏɚɗɚɎɧ, Ɏ ɝɎɫɓɔ ɝ ɣɑɘ, ɍɧɗ 

ɏɚɝɛɔɞɌɓɔɜɔɚɎɌə. Ȼɜɔ ɚɝɘɚɞɜɑ ɚɍəɌɜɟɒɑəɚ 

ɔəɚɜɚɐəɚɑ ɞɑɗɚ (ɐɑɜɑɎɫəəɌɫ ɛɌɗɖɌ) Ɏ ɛɜɌɎɚɕ 

ɚɜɍɔɞɑ. ȮɧɛɚɗəɑəɌ ɛɑɜɎɔɣəɌɫ ɡɔɜɟɜɏɔɣɑɝɖɌɫ 

ɚɍɜɌɍɚɞɖɌ ɜɌəɧ ɔ ɟɐɌɗɑəɔɑ ɔəɚɜɚɐəɚɏɚ 

ɛɜɑɐɘɑɞɌ. Ȼɚ ɐɌəəɧɘ ȶȾ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɚɞ-

ɘɑɣɌɗɌɝɨ  ɛəɑɎɘɚɢɑɠɌɗɔɫ Ɏ ɚɍɗɌɝɞɔ ɜɌəɑɎɚɏɚ 

ɖɌəɌɗɌ Ɏ ɛɜɌɎɚɕ Ɏɔɝɚɣəɚɕ ɐɚɗɑ. ȾɌɖɒɑ ɍɧɗɌ 

ɐɔɌɏəɚɝɞɔɜɚɎɌəɌ ɞɟɛɌɫ ɞɜɌɎɘɌ ɏɜɟɐəɚɕ 

ɖɗɑɞɖɔ,  ɜɌɓɜɧɎ  ɗɑɎɚɏɚ   ɗɑɏɖɚɏɚ,   ɛəɑɎɘɚɞɚ- 
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ɜɌɖɝ. ȻɜɚɎɚɐɔɗɚɝɨ ɐɜɑəɔɜɚɎɌəɔɑ ɛɗɑɎɜɌɗɨ-

əɚɕ ɛɚɗɚɝɞɔ ɛɚ ȭɔɗɌɟ. Ȼɚ əɌɝɞɚɫəɔɪ ɜɚɐ-

ɝɞɎɑəəɔɖɚɎ 21.07.18 ɏ. ɍɧɗ ɚɝɟɥɑɝɞɎɗɑə ɛɑ-

ɜɑɎɚɐ Ɏ ɀȸȭɂ ɔɘ. Ȭ.ȴ. ȭɟɜəɌɓɫəɌ ɐɗɫ ɐɌɗɨ-

əɑɕɤɑɏɚ ɗɑɣɑəɔɫ. Ȼɜɔ ɛɚɝɞɟɛɗɑəɔɔ ɛɌɢɔɑəɞ 

ɒɌɗɚɎɌɗɝɫ əɌ ɝɗɑɛɚɞɟ ɛɜɌɎɚɏɚ ɏɗɌɓɌ ɝ ɘɚɘɑə-

ɞɌ ɞɜɌɎɘɧ.   

ȰɌəəɧɑ ɖɗɔəɔɣɑɝɖɚɏɚ, ɗɌɍɚɜɌɞɚɜəɚ-

ɏɚ ɔ ɗɟɣɑɎɚɏɚ ɚɍɝɗɑɐɚɎɌəɔɫ. 

Ȼɜɔ ɛɚɝɞɟɛɗɑəɔɔ ɎɧɛɚɗəɑəɌ ȶȾ ɏɚɗɚɎ-

əɚɏɚ ɘɚɓɏɌ (ɜɔɝ. 1, 2), əɔɒɑ ɛɜɑɐɝɞɌɎɗɑə ɛɜɚ-

ɞɚɖɚɗ ɔɝɝɗɑɐɚɎɌəɔɫ. 

çȯɗɌɓəɚɑ ɫɍɗɚɖɚ ɝɛɜɌɎɌ ɝɘɑɥɑəɚ ɖɛɑɜɑ-

ɐɔ əɌ 10 ɘɘ, ɜɑɞɜɚɍɟɗɨɍɌɜəɌɫ ɖɗɑɞɣɌɞɖɌ ɔə-

ɠɔɗɨɞɜɔɜɚɎɌəɌ, ɓɜɔɞɑɗɨəɧɕ əɑɜɎ Ɏ ɚɍɗɌɝɞɔ 

ɐəɌ ɚɜɍɔɞɧ əɑ ɐɔɠɠɑɜɑəɢɔɜɟɑɞɝɫ.  Ȯ ɛɜɌɎɚɕ 

Ɏɔɝɚɣəɚɕ ɐɚɗɑ ɚɛɜɑɐɑɗɫɑɞɝɫ ɛɌɞɚɗɚɏɔɣɑɝɖɔɕ 

ɟɣɌɝɞɚɖ ɛɜɚɐɚɗɏɚɎɌɞɚɕ ɠɚɜɘɧ ɛɚ ɛɗɚɞəɚɝɞɔ 

ɝɚɚɞɎɑɞɝɞɎɟɪɥɔɕ ɏɌɓɟ  (-890 HU), ɜɌɓɘɑɜɚɘ 

10ɡ60 ɘɘ, ɚɖɜɟɒɑəəɧɕ ɓɚəɚɕ ɎɌɓɚɏɑəəɚɏɚ 

ɚɞɑɖɌ, ɑɐɔəɔɣəɧɘɔ ɏɑɘɚɜɜɌɏɔɣɑɝɖɔɘɔ ɚɣɌ-

ɏɌɘɔ ɜɌɓɘɑɜɚɘ ɐɚ 5 ɘɘ (60 HU). Ȼɜɔ ɩɞɚɘ 

ɚɍɜɌɥɌɑɞ əɌ ɝɑɍɫ ɎəɔɘɌəɔɑ, ɣɞɚ ɛɚɎɑɜɡəɚɝɞɨ 

ɖɚəɢɚɎ ɛɌɞɚɗɚɏɔɣɑɝɖɚɏɚ əɔɓɖɚɛɗɚɞəɚɝɞəɚɏɚ  

ɟɣɌɝɞɖɌ əɑɜɚɎəɌɫ,  Ɍ ɛɚ ɍɚɖɌɘ, əɌɚɍɚɜɚɞ,  

ɜɚɎəɌɫ.  Ƚɜɑɐɔəəɧɑ ɝɞɜɟɖɞɟɜɧ əɑ ɝɘɑɥɑəɧ. 

ȲɑɗɟɐɚɣɖɚɎɌɫ ɝɔɝɞɑɘɌ əɑ ɜɌɝɤɔɜɑəɌ, ɝɔɘ-

ɘɑɞɜɔɣəɌ. ȰɔɠɠɑɜɑəɢɔɌɢɔɫ ɝɑɜɚɏɚ ɔ ɍɑɗɚɏɚ 

ɎɑɥɑɝɞɎɌ Ɏ ɐɜɟɏɔɡ ɚɞɐɑɗɌɡ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ 

ɝɚɡɜɌəɑəɌ. ɂɔɝɞɑɜəɧ ɚɝəɚɎɌəɔɫ ɏɚɗɚɎəɚɏɚ 

ɘɚɓɏɌ ɛɜɚɝɗɑɒɔɎɌɪɞɝɫ, əɑ ɐɑɠɚɜɘɔɜɚɎɌəɧ. 

Ⱦɟɜɑɢɖɚɑ ɝɑɐɗɚ ɍɑɓ ɚɝɚɍɑəəɚɝɞɑɕ. Ȯɔɝɚɣəɧɑ 

ɖɚɝɞɔ ɛəɑɎɘɌɞɔɓɔɜɚɎɌəɧ. Ⱥɞɘɑɣɑə ɚɝɖɚɗɨ-

ɣɌɞɧɕ ɛɑɜɑɗɚɘ ɘɌɗɚɏɚ ɖɜɧɗɌ ɛɜɌɎɚɕ ɖɗɔəɚ-

Ɏɔɐəɚɕ ɖɚɝɞɔ ɝɚ ɝɘɑɥɑəɔɑɘ ɠɜɌɏɘɑəɞɚɎ Ɏ 

ɝɞɚɜɚəɟ ɝɜɑɐəɑɕ ɣɑɜɑɛəɚɕ ɫɘɖɔ əɌ 5 ɘɘ.  

ȳɌɖɗɪɣɑəɔɑ: əɑɗɨɓɫ ɔɝɖɗɪɣɔɞɨ ɜɑəɞɏɑ-

əɚəɑɏɌɞɔɎəɚɑ ɔəɚɜɚɐəɚɑ ɞɑɗɚ Ɏ ɛɜɌɎɚɕ Ɏɔ-

ɝɚɣəɚɕ ɐɚɗɑ, ɐɔɠɠɑɜɑəɢɔɜɟɑɞɝɫ ɝ ɛəɑɎɘɚ-

ɢɑɠɌɗɔɑɕ ɛɚ ɡɚɐɟ ɜɌəɑɎɚɏɚ ɖɌəɌɗɌ. Ȼɚɝɞ-

ɞɜɌɎɘɌɞɔɣɑɝɖɔɑ ɔɓɘɑəɑəɔɫ ɛɜɌɎɚɕ ɚɜɍɔɞɧè. 

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɛɚ ɐɌəəɧɘ ȶȾ əɑ ɟɐɌ-

ɗɚɝɨ ɚɐəɚɓəɌɣəɚ ɛɚɐɞɎɑɜɐɔɞɨ ɔɗɔ ɔɝɖɗɪɣɔɞɨ 

əɌɗɔɣɔɑ    ɜɑəɞɏɑəɚəɑɏɌɞɔɎəɚɏɚ    ɔəɚɜɚɐəɚɏɚ  

 

ȼɔɝ. 1 Ɍ (Fig. 1 Ɍ) 

 

ȼɔɝ. 1 ɍ (Fig. 1 b) 

ȼɔɝ. 1.    ȶȾ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ; Ɍ ð ɝɌɏɔɞɞɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ, ɘɫɏɖɚɞɖɌəəɧɕ ɜɑɒɔɘ, ɍ ð ɝɌɏɔɞɞɌɗɨ-

əɌɫ ɛɗɚɝɖɚɝɞɨ, ɖɚɝɞəɧɕ ɜɑɒɔɘ.  

ȼɑəɞɏɑəɚəɑɏɌɞɔɎəɌɫ ɝɞɜɟɖɞɟɜɌ Ɏ ɛɜɌɎɚɕ Ɏɔɝɚɣəɚɕ ɐɚɗɑ, ɛɗɚɞəɚɝɞɨ ɝɚɚɞɎɑɞɝɞɎɟɑɞ ɏɌɓɟ (-890 HU).  

Fig. 1.   Computed tomography of the brain. Ɍ ð sagittal plane, brain window. b ð sagittal plane, 

bone window.  

Roentgen negative structure in the right temporal lobe, density corresponds to the gas ( -890HU).  

 

ȼɔɝ. 2 (Fig. 2) 

ȼɔɝ. 2.  ȶȾ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ, ɝɌɏɔɞɞɌɗɨəɌɫ 

ɛɗɚɝɖɚɝɞɨ.  

ɉɖɓɚɠɞɌɗɨɘ ɝɛɜɌɎɌ, ɔəɠɔɗɨɞɜɌɢɔɫ Ɏ ɚɍɗɌɝɞɔ 

ɐəɌ ɚɜɍɔɞɧ.  

Fig. 2.    Computed tomography of the brain, 

sagitt al plane.  

Exophthalmos, infiltration at the bottom of the or-

bit.  
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ɞɑɗɌ, Ɏ  ɝɎɫɓɔ ɝ  ɣɑɘ,  ɞɌɖ  ɒɑ ɛɜɚɎɑɐɑəɌ ɘɌɏ- 

əɔɞəɚ-ɜɑɓɚəɌəɝəɌɫ ɞɚɘɚɏɜɌɠɔɫ ɏɚɗɚɎəɚɏɚ 

ɘɚɓɏɌ ɝ ɎəɟɞɜɔɎɑəəɧɘ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ 

(ɜɔɝ. 3). ȹɔɒɑ ɛɜɑɐɝɞɌɎɗɑə ɛɜɚɞɚɖɚɗ ɔɝɝɗɑ-

ɐɚɎɌəɔɫ. 

 çȴɝɝɗɑɐɚɎɌəɔɑ Ɏɧɛɚɗəɑəɚ Ɏ ɜɑɒɔɘɌɡ 

Ⱦ1, Ⱦ2, FLAIR Ɏ ɞɜɑɡ ɎɓɌɔɘəɚ ɛɑɜɛɑəɐɔɖɟ-

ɗɫɜəɧɡ ɛɗɚɝɖɚɝɞɫɡ, ɐɚɛɚɗəɑəɚ ɎəɟɞɜɔɎɑə-

əɧɘ ɎɎɑɐɑəɔɑɘ ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ ȯɌ-

ɐɚɍɟɞɜɚɗ Ɏ ɚɍɦɑɘɑ 15 ɘɗ. Ƚɚɝɞɚɫəɔɑ ɛɚɝɗɑ  

ɞɜɌɎɘɧ ɛɜɌɎɚɕ ɏɗɌɓəɔɢɧ, ɔɓɎɗɑɣɑəɔɫ ɔəɚ-

ɜɚɐəɚɏɚ ɞɑɗɌ ɔɓ ɛɜɌɎɚɕ Ɏɔɝɚɣəɚɕ ɐɚɗɔ.  Ȯ 

ɍɌɓɌɗɨəɧɡ ɚɞɐɑɗɌɡ ɛɜɌɎɚɕ Ɏɔɝɚɣəɚɕ ɐɚɗɔ 

ɔɘɑɑɞɝɫ ɜɌəɑɎɚɕ ɖɌəɌɗ ɛɜɚɞɫɒɑəəɚɝɞɨɪ 66 

ɘɘ, ɞɚɗɥɔəɚɕ 9 ɘɘ, ɝ ɣɑɞɖɔɘɔ ɜɚɎəɧɘɔ ɖɚə-

ɞɟɜɌɘɔ, ɚɖɜɟɒɑəəɧɕ ɓɚəɚɕ ɚɞɑɖɌ. ȮɧɝɖɌ-

ɓɌɞɨɝɫ ɚɍ ɔəɚɜɚɐəɚɘ ɞɑɗɑ əɑ ɛɜɑɐɝɞɌɎɗɫɑɞɝɫ 

Ɏɚɓɘɚɒəɧɘ. Ȼɜɔ ɎɎɑɐɑəɔɔ ɖɚəɞɜɌɝɞəɚɏɚ Ɏɑ-

ɥɑɝɞɎɌ ɚɞɘɑɣɌɑɞɝɫ  ɟɝɔɗɑəɔɑ ȸȼ-ɝɔɏəɌɗɌ ɛɚ  

ɖɜɌɪ ɜɌəɑɎɚɏɚ ɖɌəɌɗɌ ɖɌɖ ɛɜɚɫɎɗɑəɔɑ Ɏɚɝ-

ɛɌɗɔɞɑɗɨəɧɡ ɔɓɘɑəɑəɔɕ.  ȺɞɘɑɣɌɑɞɝɫ  ɛɗɌ-

ɝɞɔəɣɌɞɌɫ ɝɟɍɐɟɜɌɗɨəɌɫ ɏɑɘɌɞɚɘɌ ɛɚ ɘɑɐɔɚ-

ɍɌɓɌɗɨəɚɕ ɔ ɖɚəɎɑɖɝɔɞɌɗɨəɚɕ ɛɚɎɑɜɡəɚɝɞɔ 

ɛɜɌɎɚɕ Ɏɔɝɚɣəɚɕ ɐɚɗɔ Ɏ ɛɚɓɐəɑɕ ɛɚɐɚɝɞɜɚɕ 

ɠɌɓɑ ɞɚɗɥɔəɚɕ ɐɚ 4 ɘɘ. ȽɔɝɞɑɘɌ ɒɑɗɟɐɚɣɖɚɎ 

əɑ ɜɌɝɤɔɜɑəɌ, əɑ ɐɑɠɚɜɘɔɜɚɎɌəɌ. ȽɟɍɌɜɌɡ-

əɚɔɐɌɗɨəɧɑ ɖɚəɎɑɖɝɔɞɌɗɨəɧɑ ɛɜɚɝɞɜɌəɝɞɎɌ 

ɟɘɑɜɑəəɚ  ɐɔɠɠɟɓəɚ ɜɌɝɤɔɜɑəɧ.  

ȶɜɌəɔɚɎɑɜɞɑɍɜɌɗɨəɧɕ ɛɑɜɑɡɚɐ  ɍɑɓ 

ɚɝɚɍɑəəɚɝɞɑɕ. ȴəɞɜɌɝɑɗɗɫɜəɚɑ ɛɜɚɝɞɜɌəɝɞɎɚ 

əɑ ɔɓɘɑəɑəɚ. ȯɔɛɚɠɔɓ ɚɍɧɣəɚɕ ɠɚɜɘɧ,  ɜɌɓ-

ɘɑɜɚɎ  ɔ  ɝɞɜɟɖɞɟɜɧ.  Ⱥɛɜɑɐɑɗɫɑɞɝɫ ɚɞɑɣ-

əɚɝɞɨ ɖɗɑɞɣɌɞɖɔ ɛɜɌɎɚɕ ɏɗɌɓəɔɢɧ, ɩɖɓɚɠ-

ɞɌɗɨɘ ɝɛɜɌɎɌ. ȻɜɌɎɧɕ ɓɜɔɞɑɗɨəɧɕ əɑɜɎ Ɏɔ-

ɓɟɌɗɔɓɔɜɟɑɞɝɫ əɌ ɛɜɚɞɫɒɑəɔɔ 13 ɘɘ, ɐɌɗɑɑ 

ɞɑɜɫɑɞɝɫ Ɏ ɖɗɑɞɣɌɞɖɑ. 

ȳɌɖɗɪɣɑəɔɑ: ɝɚɝɞɚɫəɔɑ ɛɚɝɗɑ ɞɜɌɎɘɧ 

ɛɜɌɎɚɕ ɏɗɌɓəɔɢɧ, ɔɓɎɗɑɣɑəɔɫ ɔəɚɜɚɐəɚɏɚ 

ɞɑɗɌ ɔɓ ɛɜɌɎɚɕ Ɏɔɝɚɣəɚɕ ɐɚɗɔ ɝ ɠɚɜɘɔɜɚɎɌ-

əɔɑɘ ɜɌəɑɎɚɏɚ ɖɌəɌɗɌ Ɏ ɛɜɌɎɚɕ Ɏɔɝɚɣəɚɕ 

ɐɚɗɑ, əɚ əɑɗɨɓɫ ɔɝɖɗɪɣɔɞɨ ɚɝɞɌɞɚɖ ɔəɚɜɚɐəɚ-

ɏɚ ɞɑɗɌ.  ȽɟɍɐɟɜɌɗɨəɌɫ ɏɑɘɌɞɚɘɌ ɛɜɌɎɚɕ Ɏɔ-

ɝɚɣəɚɕ ɚɍɗɌɝɞɔ Ɏ ɛɚɓɐəɑɕ ɛɚɐɚɝɞɜɚɕ ɝɞɌɐɔɔ. 

ȸȼ-ɛɜɔɓəɌɖɔ ɘɚɏɟɞ ɝɚɚɞɎɑɞɝɞɎɚɎɌɞɨ ɜɌɓɜɧɎɟ 

ɛɜɌɎɚɏɚ ɓɜɔɞɑɗɨəɚɏɚ əɑɜɎɌè. 

ȶɚəɝɟɗɨɞɌɢɔɫ ɚɖɟɗɔɝɞɌ: çOD ð ɖɑɜɌɞɚ-

ɘɌɗɫɢɔɫ ɝ ɟɏɜɚɓɚɕ ɛɑɜɠɚɜɌɢɔɔ, əɌɣɔəɌɪɥɌ-

ɫɝɫ ɝɟɍɌɞɜɚɠɔɫ ɏɗɌɓəɚɏɚ ɫɍɗɚɖɌ ɎɝɗɑɐɝɞɎɔɑ 

ɛɜɚəɔɖɌɪɥɑɏɚ ɜɌəɑəɔɫ ɏɗɌɓəɔɢɧ ɝ ɔəɚɜɚɐ-

əɧɘ ɞɑɗɚɘ, ɝɔəɐɜɚɘ Ɏɑɜɡəɑɕ ɏɗɌɓəɔɣəɚɕ ɥɑ-

ɗɔ, ɛɑɜɑɗɚɘ ɝɞɑəɚɖ ɏɗɌɓəɔɢɧ, ɚɞɜɧɎ Ɏɑɜɡəɑɏɚ 

ɎɑɖɌ Ɏɚ Ɏəɟɞɜɑəəɑɘ ɟɏɗɟ, ɛɚɎɜɑɒɐɑəɔɑ ɓɜɔ-

ɞɑɗɨəɚɏɚ əɑɜɎɌ, ɝɚɝɞɚɫəɔɑ ɛɚɝɗɑ ȻɁȺ ɜɌəɧ 

ɚɜɍɔɞɧ ɚɞ 08.07.2018 ɏ. ȻɚɖɌɓɌəɚ ɡɔɜɟɜɏɔɣɑ- 
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ȼɔɝ. 3 Ɏ (Fig. 3 ɝ) 

ȼɔɝ. 3.      ȸȼȾ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ; Ɍ ð ɌɖɝɔɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ, ɜɑɒɔɘ Ⱦ1 ɛɚɝɗɑ ɎəɟɞɜɔɎɑəəɚɏɚ ɎɎɑ-

ɐɑəɔɫ ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ; ɍ ð ɌɖɝɔɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ, ɜɑɒɔɘ FLAIR; Ɏ ð ɝɌɏɔɞɞɌɗɨəɌɫ 

ɛɗɚɝɖɚɝɞɨ, ɜɑɒɔɘ Ⱦ2.  

ȭɚɗɨɤɌɫ ɝɞɜɑɗɖɌ ð ɔəɚɜɚɐəɚɑ ɞɑɗɚ, ɘɌɗɑəɨɖɌɫ ɝɞɜɑɗɖɌ ð ɝɟɍɐɟɜɌɗɨəɌɫ ɏɑɘɌɞɚɘɌ, ɛɫɞɔɏɜɌəəɌɫ ɓɎɑɓɐɚɣɖɌ ð 

ɚɞɑɖ, ɣɑɞɧɜɑɡɏɜɌəəɌɫ ɓɎɑɓɐɚɣɖɌ ð ɓɚəɌ ɛɑɜɔɠɚɖɌɗɨəɚɏɚ ɎɚɝɛɌɗɑəɔɫ.  

Fig. 3.   Magnetic resonanc e imaging of the brain. a ð axial plane, T1 weighted sequence after intra-

venous injection of contrast media. b ð axial plane, FLAIR sequence. c ð sagittal plane, T2 weighted 

sequence.  

Thick arrow ð foreign body, thin arrow ð subdural gematoma, four -angle star ð edema, five -angle star ð perifo-

cal inflammation.  
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ɝɖɚɑ ɗɑɣɑəɔɑ Ɏ  ɚɍɦɑɘɑ  ɩəɟɖɗɑɌɢɔɔ  ɏɗɌɓəɚɏɚ  

ɫɍɗɚɖɌ ɝɛɜɌɎɌè. 

 Ȼɜɔ ɗɌɍɚɜɌɞɚɜəɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɚɍ-

ɜɌɥɌɗɔ əɌ ɝɑɍɫ ɎəɔɘɌəɔɑ ɗɑɕɖɚɢɔɞɚɓ 

14.1ɡ109/ɗ ɔ ɛɚɎɧɤɑəɔɑ ɟɜɚɎəɫ Ƚ-

ɜɑɌɖɞɔɎəɚɏɚ ɍɑɗɖɌ ɐɚ 31.57 ɘɏ/ɗ. ȭɔɚɡɔɘɔ-

ɣɑɝɖɔɕ ɌəɌɗɔɓ ɖɜɚɎɔ, ɖɚɌɏɟɗɚɏɜɌɘɘɌ, ɚɍɥɔɕ 

ɖɗɔəɔɣɑɝɖɔɕ ɌəɌɗɔɓ ɘɚɣɔ ɍɧɗɔ ɍɑɓ ɚɝɚɍɑə-

əɚɝɞɑɕ.   

 ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɘɑɞɚɐɧ əɑɕɜɚɎɔɓɟɌ-

ɗɔɓɌɢɔɔ əɑ ɐɌɎɌɗɔ ɚɐəɚɓəɌɣəɚɏɚ ɚɞɎɑɞɌ 

əɑɕɜɚɡɔɜɟɜɏɟ ɚ əɌɗɔɣɔɔ ɔɗɔ ɚɞɝɟɞɝɞɎɔɔ ɔəɚ-

ɜɚɐəɚɏɚ ɞɑɗɌ Ɏ ɏɚɗɚɎəɚɘ ɘɚɓɏɑ. Ⱦɑɚɜɑɞɔɣɑɝɖɔ 

ɛɚ ɐɌəəɧɘ ȶȾ Ɏ ɛɜɌɎɚɕ Ɏɔɝɚɣəɚɕ ɐɚɗɑ ɘɚɏ 

ɍɧɞɨ ɚɞɗɚɘɚɖ ɞɜɌɎɘɔɜɟɪɥɑɏɚ ɌɏɑəɞɌ ð ɛɌɗ-

ɖɔ, əɚ ɑɏɚ ɛɗɚɞəɚɝɞɨ Ɏ ɞɌɖɚɘ ɝɗɟɣɌɑ ɍɧɗɌ 

ɛɜɌɖɞɔɣɑɝɖɔ ɜɌɎəɌ ɛɗɚɞəɚɝɞɔ ɎɚɓɐɟɡɌ. Ȱɗɫ 

ɐɑɘɚəɝɞɜɌɢɔɔ Ɏɚɓɘɚɒəɚɝɞɔ ɝɟɡɚɏɚ ɐɑɜɑɎɌ 

ɔɘɑɞɨ ɝɞɚɗɨ əɔɓɖɟɪ ɛɗɚɞəɚɝɞɨ ɍɧɗ  ɛɜɚɎɑɐɑə 

ɩɖɝɛɑɜɔɘɑəɞ, ɝɟɞɨ ɖɚɞɚɜɚɏɚ ɝɚɝɞɚɫɗɌ Ɏ ɝɗɑ-

ɐɟɪɥɑɘ: əɑɍɚɗɨɤɚɕ ɚɞɗɚɘɚɖ ɝɟɡɚɕ ɐɑɜɑɎɫə-

əɚɕ ɛɌɗɖɔ ɍɧɗ ɛɚɘɑɥɑə Ɏ ɛɗɌɝɞɔɖɚɎɧɕ ɖɚə-

ɞɑɕəɑɜ ɝ ɠɔɓɔɚɗɚɏɔɣɑɝɖɔɘ ɜɌɝɞɎɚɜɚɘ,  ɛɚɝɗɑ 

ɣɑɏɚ ɚə ɛɜɚɝɖɌəɔɜɚɎɌə əɌ ɖɚɘɛɨɪɞɑɜəɚɘ 

ɞɚɘɚɏɜɌɠɑ ɛɚ ɛɜɚɞɚɖɚɗɟ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ. ȹɌ 

ɛɚɗɟɣɑəəɧɡ ɔɓɚɍɜɌɒɑəɔɫɡ ɛɜɚɎɑɐɑəɚ ɔɓɘɑ-

ɜɑəɔɑ ɛɗɚɞəɚɝɞɔ ɐɑɜɑɎɫəəɚɕ ɛɌɗɖɔ, ɖɚɞɚɜɌɫ 

ɚɖɌɓɌɗɌɝɨ ɜɌɎəɚɕ -858 HU (ɜɔɝ. 4). ȾɌɖɔɘ ɚɍ-

ɜɌɓɚɘ, ɍɧɗɌ əɌɏɗɫɐəɚ ɛɜɚɐɑɘɚəɝɞɜɔɜɚɎɌəɌ 

Ɏɚɓɘɚɒəɚɝɞɨ ɝɟɡɚɏɚ ɐɑɜɑɎɌ ɔɘɑɞɨ ɛɗɚɞəɚɝɞɨ 

ɜɌɎəɟɪ ɛɗɚɞəɚɝɞɔ ɎɚɓɐɟɡɌ.  

Ȯ ɜɑɓɟɗɨɞɌɞɑ ɍɧɗɚ ɝɠɚɜɘɟɗɔɜɚɎɌəɚ ɐɚ-

ɛɚɗəɑəɔɑ ɖ ɛɜɚɞɚɖɚɗɟ ȶȾ-ɔɝɝɗɑɐɚɎɌəɔɫ, ɏɐɑ 

əɔɓɖɚɛɗɚɞəɚɝɞəɌɫ ɝɞɜɟɖɞɟɜɌ Ɏ ɛɜɌɎɚɕ Ɏɔ-

ɝɚɣəɚɕ ɐɚɗɑ ɝ ɟɣɑɞɚɘ ɌəɌɘəɑɓɌ (ɞɜɌɎɘɔɜɟɪ-

ɥɔɕ Ɍɏɑəɞ ð ɐɑɜɑɎɫəəɌɫ ɛɌɗɖɌ), ɐɗɔɞɑɗɨəɚɝɞɔ 

əɌɍɗɪɐɑəɔɫ (2 əɑɐɑɗɔ ɝ ɘɚɘɑəɞɌ ɞɜɌɎɘɧ),  Ɍ 

ɞɌɖɒɑ əɌ ɚɝəɚɎɌəɔɔ ɠɚɜɘɧ ɔ ɡɌɜɌɖɞɑɜɌ 

ɖɚəɞɟɜɚɎ ɜɌɝɢɑəɔɎɌɗɌɝɨ ɖɌɖ ɜɑəɞɏɑəɚəɑɏɌ-

ɞɔɎəɚɑ ɔəɚɜɚɐəɚɑ ɞɑɗɚ (ɚɞɗɚɘɚɖ ɛɌɗɖɔ).   

Ȼɚ ɔɞɚɏɌɘ ɚɍɝɗɑɐɚɎɌəɔɫ ɛɌɢɔɑəɞɟ ɍɧɗɔ 

Ɏɧɛɚɗəɑəɧ ɩəɟɖɗɑɌɢɔɫ ɛɜɌɎɚɏɚ ɏɗɌɓəɚɏɚ ɫɍ-

ɗɚɖɌ ɔ ɟɐɌɗɑəɔɑ ɔəɚɜɚɐəɚɏɚ ɞɑɗɌ ɛɜɌɎɚɕ Ɏɔ-

ɝɚɣəɚɕ ɐɚɗɔ (ɜɔɝ. 5). ȹɔɒɑ ɛɜɑɐɝɞɌɎɗɑə ɛɜɚ-

ɞɚɖɚɗ əɑɕɜɚɡɔɜɟɜɏɔɣɑɝɖɚɕ ɚɛɑɜɌɢɔɔ.  

çȮ ɛɚɗɚɒɑəɔɑ ɛɌɢɔɑəɞɌ ɗɑɒɌ əɌ ɝɛɔəɑ ɝ 

ɛɚɎɚɜɚɞɚɘ ɏɚɗɚɎɧ ɎɗɑɎɚ ɛɜɚɔɓɎɑɐɑə ɛɜɌɎɚ-

ɝɞɚɜɚəəɔɕ ɝɟɍɎɔɝɚɣəɧɕ ɐɚɝɞɟɛ. Ȯɧɛɚɗɑəɚ 

ɜɌɝɝɑɣɑəɔɑ əɔɒəɑɕ Ɏɔɝɚɣəɚɕ ɔɓɎɔɗɔəɧ. ȹɌ 

ɏɗɟɍɔəɑ 5 ɝɘ ɚɞɘɑɣɌɑɞɝɫ ɛɗɚɞəɌɫ ɝɞɑəɖɌ 

ɠɔɍɜɚɓəɚɕ ɞɖɌəɔ. ȶɌɛɝɟɗɌ ɎɝɖɜɧɞɌ. Ȼɚɗɟɣɑ-

əɚ ɏəɚɕəɚɑ ɝɚɐɑɜɒɔɘɚɑ. Ȼɜɔ ɐɑɞɌɗɨəɚɕ ɜɑ-

Ɏɔɓɔɔ Ɏ ɛɚɗɚɝɞɔ ɌɍɝɢɑɝɝɌ ɚɍəɌɜɟɒɑəɚ ɔəɚ-

ɜɚɐəɚɑ ɞɑɗɚ (ɎɑɞɖɌ ð ɐɑɜɑɎɚ). ȴəɚɜɚɐəɚɑ ɞɑɗɚ 

ɟɐɌɗɑəɚ. Ȯɧɛɚɗɑəɚ ɚɞɘɧɎɌəɔɑ ɛɚɗɚɝɞɔ Ɍɍ-

ɝɢɑɝɝɌ. ȯɑɘɚɝɞɌɓ Ɏ ɚɍɗɌɝɞɔ ɚɛɑɜɌɢɔɚəəɚɕ 

ɜɌəɧ. Ȼɚɝɗɚɕəɚɑ ɟɤɔɎɌəɔɑ ɜɌəɧ. Ȭɝɑɛɞɔɣɑ-

ɝɖɌɫ ɛɚɎɫɓɖɌè. 

ȻɚɝɗɑɚɛɑɜɌɢɔɚəəɧɕ ɛɑɜɔɚɐ ɛɜɚɞɑɖɌɗ 

ɍɑɓ ɚɝɗɚɒəɑəɔɕ. ȻɌɢɔɑəɞ ɎɧɛɔɝɌə ɣɑɜɑɓ 25 

ɐəɑɕ ɛɚɝɗɑ ɏɚɝɛɔɞɌɗɔɓɌɢɔɔ.  

Ⱥɍɝɟɒɐɑəɔɑ. 

Ȯ ɛɜɑɐɝɞɌɎɗɑəəɚɘ ɖɗɔəɔɣɑɝɖɚɘ ɝɗɟɣɌɑ ɘɚɒ- 

 

ȼɔɝ. 4 Ɍ (Fig. 4 Ɍ) 

 

ȼɔɝ. 4 ɍ (Fig. 4 b) 

 

ȼɔɝ. 4 Ɏ (Fig. 4 ɝ) 

ȼɔɝ. 4.   ɉɖɝɛɑɜɔɘɑəɞ: Ɍ ð ɠɚɞɚɏɜɌɠɔɫ ɛɗɌɝɞɔɖɚɎɚɏɚ ɖɚəɞɑɕəɑɜɌ, əɌɛɚɗəɑəəɚɏɚ ɠɔɓɔɚɗɚɏɔ-

ɣɑɝɖɔɘ ɜɌɝɞɎɚɜɚɘ, Ɏ ɖɚɞɚɜɧɕ ɛɚɘɑɥɑəɌ ɝɟɡɌɫ ɎɑɞɖɌ; ɍ  ð ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ, ɖɚɜɚ-

əɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ, ɝɟɡɌɫ ɎɑɞɖɌ ɔɘɑɑɞ əɔɓɖɟɪ ɛɗɚɞəɚɝɞɨ, ɝɚɚɞɎɑɞɝɞɎɟɪɥɟɪ ɏɌɓɟ (-858 HU); Ɏ 

ð ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ, ɌɖɝɔɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ. 

Fig. 4.    Experiment. a ð the plastic bottle filled with saline containing a dry branch. b ð computed 

tomography, frontal plane, dry branch has low density which corresponds to the air ( -858HU). c ð 

computed tomography , axial  plane.   
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əɚ Ɏɧɐɑɗɔɞɨ əɑɝɖɚɗɨɖɚ ɚɝɚɍɑəəɚɝɞɑɕ, ɖɚɞɚ-

ɜɧɑ ɓɌɞɜɟɐəɫɗɔ ɔəɞɑɜɛɜɑɞɌɢɔɪ ɐɌəəɧɡ əɑɕ-

ɜɚɎɔɓɟɌɗɔɓɌɢɔɔ. Ȯɚ-ɛɑɜɎɧɡ, ɝɚɏɗɌɝəɚ ɘɑɐɔ-

ɢɔəɝɖɚɕ ɐɚɖɟɘɑəɞɌɢɔɔ, ɞɜɌɎɘɔɜɟɪɥɔɕ 

Ɍɏɑəɞ ɍɧɗ ɛɚɗəɚɝɞɨɪ ɟɐɌɗɑə, ɛɚɩɞɚɘɟ ɛɌɞɚɗɚ-

ɏɔɣɑɝɖɔɕ ɟɣɌɝɞɚɖ ɝ ɛɗɚɞəɚɝɞɨɪ ɎɚɓɐɟɡɌ Ɏ 

ɛɜɌɎɚɕ Ɏɔɝɚɣəɚɕ ɐɚɗɑ ɘɚɏ ɜɌɝɢɑəɔɎɌɞɨɝɫ ɖɌɖ 

ɛəɑɎɘɚɢɑɠɌɗɔɫ, ɞɚ ɑɝɞɨ ɜɌəɑɎɚɕ ɖɌəɌɗ, ɓɌ-

ɛɚɗəɑəəɧɕ ɏɌɓɚɘ. ȺɐəɌɖɚ ɛɜɚɞɔɎ ɩɞɚɏɚ 

ɛɜɑɐɛɚɗɚɒɑəɔɫ ɎɧɝɞɟɛɌɗɌ ɐɌɎəɚɝɞɨ ɞɜɌɎɘɧ 

ð 2 əɑɐɑɗɔ əɌ ɘɚɘɑəɞ ɛɜɚɎɑɐɑəɔɫ əɑɕɜɚɎɔɓɟ-

ɌɗɔɓɌɢɔɔ.  Ȯɚ-Ɏɞɚɜɧɡ, ɡɚɞɫ ɔ ɚɍɥɑɔɓɎɑɝɞɑə 

ɠɌɖɞ, ɣɞɚ ɐɑɜɑɎɚ ɫɎɗɫɑɞɝɫ ɜɑəɞɏɑəɚəɑɏɌɞɔɎ-

əɧɘ ɔəɚɜɚɐəɧɘ ɞɑɗɚɘ, əɚ, ɞɑɘ əɑ ɘɑəɑɑ, Ɏ 

ɚɞɑɣɑɝɞɎɑəəɚɕ ɗɔɞɑɜɌɞɟɜɑ əɑ ɐɑɗɌɑɞɝɫ Ɍɖ-

ɢɑəɞ əɌ ɞɚ, ɣɞɚ ɑɏɚ ɛɗɚɞəɚɝɞɨ ɘɚɒɑɞ ɍɧɞɨ 

ɝɜɌɎəɔɘɌ ɝ ɏɌɓɚɘ. Ȯ-ɞɜɑɞɨɔɡ, əɑɘɌɗɚɎɌɒɑə 

ɝɟɍɦɑɖɞɔɎəɧɕ ɠɌɖɞɚɜ, ɝɎɫɓɌəəɧɕ ɝ ɞɑɘ, ɣɞɚ 

ɣɌɥɑ Ɏɝɑɏɚ Ɏ ɛɜɌɖɞɔɖɑ ɜɑəɞɏɑəɚɗɚɏɌ ɔ 

əɑɕɜɚɡɔɜɟɜɏɌ ɛɜɔɡɚɐɔɞɝɫ ɝɞɌɗɖɔɎɌɞɨɝɫ ɝ 

ɜɑəɞɏɑəɛɚɓɔɞɔɎəɧɘɔ ɔəɚɜɚɐəɧɘɔ ɞɑɗɌɘɔ 

ɘɑɞɌɗɗɔɣɑɝɖɚɏɚ ɛɜɚɔɝɡɚɒɐɑəɔɫ, ɔ Ɏ ɞɚ ɒɑ 

Ɏɜɑɘɫ ɛɜɔ ɚɍɝɗɑɐɚɎɌəɔɔ  ɍɚɗɨəɧɡ ɛɚɝɗɑ ɞɜɑ-

ɛɌəɌɢɔɔ ɣɑɜɑɛɌ ɛɜɔ ȶȾ-ɔɝɝɗɑɐɚɎɌəɔɔ ɛɜɌɖ-

ɞɔɣɑɝɖɔ ɎɝɑɏɐɌ ɛɜɚɝɗɑɒɔɎɌɑɞɝɫ ɏɌɓ Ɏ ɚɍɚɗɚ-

ɣɑɣəɧɡ ɛɜɚɝɞɜɌəɝɞɎɌɡ ɔ/ɔɗɔ ɎɑɥɑɝɞɎɑ ɘɚɓ-

ɏɌ. Ȼɚɩɞɚɘɟ ɝɚɐɑɜɒɔɘɚɑ ɝ ɛɗɚɞəɚɝɞɨɪ Ɏɚɓɐɟ-

ɡɌ Ɏ ɎɑɥɑɝɞɎɑ ɘɚɓɏɌ ɟ ɛɌɢɔɑəɞɌ ɝ ɃȸȾ ɞɌɖ 

ɒɑ Ɏ ɛɑɜɎɟɪ ɚɣɑɜɑɐɨ ɔəɞɑɜɛɜɑɞɔɜɟɑɞɝɫ ɖɌɖ 

ɛəɑɎɘɚɢɑɠɌɗɔɫ. Ȯ ɔɞɚɏɑ, Ɏ ɜɌɝɝɘɌɞɜɔɎɌɑɘɚɘ 

ɝɗɟɣɌɑ Ɏ ɛɚɗɨɓɟ ɜɑəɞɏɑəɚəɑɏɌɞɔɎəɚɏɚ ɔəɚ-

ɜɚɐəɚɏɚ ɞɑɗɌ Ɏ ɛɜɌɎɚɕ Ɏɔɝɚɣəɚɕ ɐɚɗɑ ɝɎɔɐɑ-

ɞɑɗɨɝɞɎɚɎɌɗɔ ɝɜɚɖ, ɛɜɚɤɑɐɤɔɕ ɝɚ Ɏɜɑɘɑəɔ 

ɞɜɌɎɘɧ, ɓɌ ɖɚɞɚɜɧɕ ɛəɑɎɘɚɢɑɠɌɗɔɫ ɐɚɗɒəɌ 

ɍɧɗɌ ɍɧ ɜɌɓɜɑɤɔɞɨɝɫ, Ɍ ɞɌɖɒɑ əɑɜɚɎəɧɑ 

ɏɜɌəɔɢɧ ɘɑɒɐɟ çɏɌɓɚɘè ɔ ɎɑɥɑɝɞɎɚɘ ɘɚɓɏɌ 

əɌ ɖɚəɢɌɡ ɞɜɟɍɣɌɞɚɕ ɝɞɜɟɖɞɟɜɧ ɔ ɛɜɔ ɩɞɚɘ 

ɜɚɎəɌɫ ɍɚɖɚɎɌɫ  ɛɚɎɑɜɡəɚɝɞɨ. ɉɞɔ ɛɜɔɓəɌɖɔ 

Ɏ ɝɚɣɑɞɌəɔɔ ɝ ɜɑɓɟɗɨɞɌɞɌɘɔ ɛɜɚɎɑɐɑəəɚɏɚ 

ɩɖɝɛɑɜɔɘɑəɞɌ, ɖɚɞɚɜɧɕ ɛɜɚɐɑɘɚəɝɞɜɔɜɚɎɌɗ 

Ɏɚɓɘɚɒəɚɝɞɨ ɝɟɡɚɏɚ ɐɑɜɑɎɌ ɔɘɑɞɨ ɛɗɚɞəɚɝɞɨ 

ɏɌɓɌ, ɛɚɓɎɚɗɔɗɔ ɝɠɚɜɘɟɗɔɜɚɎɌɞɨ ɚɖɚəɣɌɞɑɗɨ-

əɚɑ ɓɌɖɗɪɣɑəɔɑ ɎɜɌɣɌ-ɜɑəɞɏɑəɚɗɚɏɌ, Ɏ ɖɚɞɚ-

ɜɚɘ ȶȾ-ɖɌɜɞɔəɌ ɣɑɞɖɚ ɔəɞɑɜɛɜɑɞɔɜɚɎɌɗɌɝɨ 

ɖɌɖ ɜɑəɞɏɑəɚəɑɏɌɞɔɎəɚɑ ɔəɚɜɚɐəɚɑ ɞɑɗɚ. 

Ȯ ɚɞɑɣɑɝɞɎɑəəɚɕ ɗɔɞɑɜɌɞɟɜɑ əɌɘ əɑ 

ɟɐɌɗɚɝɨ əɌɕɞɔ ɚɛɟɍɗɔɖɚɎɌəəɧɡ ɖɗɔəɔɣɑɝɖɔɡ 

ɝɗɟɣɌɑɎ, ɐɑɘɚəɝɞɜɔɜɟɪɥɔɡ Ɏɚɓɘɚɒəɚɝɞɨ ɐɑ-

ɜɑɎɫəəɧɡ ɔəɚɜɚɐəɧɡ ɞɑɗ ɛɜɔ ɃȸȾ ɝɔɘɟɗɔ-

ɜɚɎɌɞɨ ɛəɑɎɘɚɢɑɠɌɗɔɪ.  ȻɜɑɐɝɞɌɎɗɑə ɞɚɗɨɖɚ 

ɚɐɔə ɝɗɟɣɌɕ, ɚɛɔɝɧɎɌɪɥɔɕ ɚɜɍɔɞɚɖɜɌəɔ-

Ɍɗɨəɟɪ ɞɜɌɎɘɟ ɌɖɎɌɜɑɗɨəɚɕ ɖɔɝɞɚɣɖɚɕ ɟ ɜɑ-

ɍɑəɖɌ 3 ɗɑɞ. ȺɐəɌɖɚ Ɏ ɩɞɚɕ ɝɔɞɟɌɢɔɔ ɖɔɝɞɚɣ-

ɖɌ ɍɧɗɌ ɜɑəɞɏɑəɛɚɓɔɞɔɎəɚɕ, ɞɌɖ ɖɌɖ ɍɧɗɌ 

ɔɓɏɚɞɚɎɗɑəɌ ɔɓ əɑɎɧɝɟɤɑəəɚɏɚ ɐɑɜɑɎɌ, ɞɚ 

ɑɝɞɨ ɝɚɐɑɜɒɌɗɌ ɐɚɝɞɌɞɚɣəɚɑ ɖɚɗɔɣɑɝɞɎɚ Ɏɚɐɧ 

[7].  Ȯ ɓɌɜɟɍɑɒəɚɕ ɗɔɞɑɜɌɞɟɜɑ ɛɜɑɐɝɞɌɎɗɑəɧ 

ɖɌɖ ɖɗɔəɔɣɑɝɖɔɑ ɝɗɟɣɌɔ, ɞɌɖ ɔ ɚɍɓɚɜəɧɑ ɝɞɌ-

ɞɨɔ, Ɏ ɖɚɞɚɜɧɡ əɑ ɞɚɗɨɖɚ ɐɑɗɌɑɞɝɫ Ɍɖɢɑəɞ əɌ 

Ɏɚɓɘɚɒəɚɝɞɨ ɔəɚɜɚɐəɧɡ ɞɑɗ, ɛɜɑɐɝɞɌɎɗɫɪ-

ɥɔɡ ɝɚɍɚɕ ɝɟɡɚɑ ɐɑɜɑɎɚ, ɔɘɑɞɨ ɚɣɑəɨ əɔɓɖɟɪ 

ɛɗɚɞəɚɝɞɨ, əɚ ɔ ɝɔɘɟɗɔɜɚɎɌɞɨ ɛɜɔ ɩɞɚɘ 

ɛəɑɎɘɚɢɑɠɌɗɔɪ [8, 9]. Ȯ ɜɌɍɚɞɑ Kim D.H. ɔ 

ɝɚɌɎɞ. ɚɞɘɑɣɌɑɞɝɫ, ɣɞɚ ɣɌɝɞɚ ɜɑəɞɏɑəɚəɑɏɌ-

ɞɔɎəɚɑ ɔəɚɜɚɐəɚɑ ɞɑɗɚ ɛɜɔ ɛɜɚəɔɖɌɪɥɑɕ 

ɃȸȾ ɝɖɜɧɎɌɑɞɝɫ ɓɌ ɘɌɝɖɚɕ ɔɓɚɗɔɜɚɎɌəəɚɏɚ 

ɟɣɌɝɞɖɌ ɛəɑɎɘɚɢɑɠɌɗɔɔ Ɏ ɎɑɥɑɝɞɎɑ ɘɚɓɏɌ 

ɔɗɔ ɒɑɗɟɐɚɣɖɚɎɚɕ ɝɔɝɞɑɘɑ [8].  

ȳɌɖɗɪɣɑəɔɑ. 

Ȼɜɔ ɛɜɚəɔɖɌɪɥɑɕ ɃȸȾ ɔəɚɜɚɐəɚɑ ɞɑ-

ɗɚ, ɛɜɑɐɝɞɌɎɗɑəəɚɑ ɝɟɡɔɘ ɐɑɜɑɎɚɘ, ɘɚɒɑɞ 

ɝɔɘɟɗɔɜɚɎɌɞɨ ɛəɑɎɘɚɢɑɠɌɗɔɪ.  Ȱɗɫ ɛɜɚɎɑ-

ɐɑəɔɫ ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɏɚ ɐɔɌɏəɚɓɌ əɑɚɍɡɚ-

ɐɔɘɚ ɟɣɔɞɧɎɌɞɨ ɞɔɛ ɞɜɌɎɘɔɜɟɪɥɑɏɚ ɌɏɑəɞɌ, 

ɝɜɚɖ ɞɜɌɎɘɧ, ɠɚɜɘɟ ɛɌɞɚɗɚɏɔɣɑɝɖɚɏɚ ɟɣɌɝɞ-

ɖɌ ɔ ɡɌɜɌɖɞɑɜ ɑɏɚ ɏɜɌəɔɢ ɝ ɎɑɥɑɝɞɎɚɘ ɘɚɓɏɌ. 

ȴɝɞɚɣəɔɖ ɠɔəɌəɝɔɜɚɎɌəɔɫ ɔ ɖɚə-

ɠɗɔɖɞ ɔəɞɑɜɑɝɚɎ. 

ȬɎɞɚɜɧ ɐɌəəɚɕ ɝɞɌɞɨɔ ɛɚɐɞɎɑɜɐɔɗɔ ɚɞ-

ɝɟɞɝɞɎɔɑ ɠɔəɌəɝɚɎɚɕ ɛɚɐɐɑɜɒɖɔ ɔɝɝɗɑɐɚɎɌ-

əɔɫ ɔ ɖɚəɠɗɔɖɞɌ ɔəɞɑɜɑɝɚɎ, ɚ ɖɚɞɚɜɧɡ əɑɚɍ-

ɡɚɐɔɘɚ ɝɚɚɍɥɔɞɨ. 

Ƚɛɔɝɚɖ ɗɔɞɑɜɌɞɟɜɧ: 

1. ɋɜɔɖɚɎ Ȭ.Ȯ., ȷɚɍɌəɚɎ ȴ.Ȭ., ȷɑɚəɚɎ Ȯ.Ȭ., ɔ ɐɜ. ȶɚɘɛɗɑɖɝ-

əɌɫ əɑɕɜɚɎɔɓɟɌɗɔɓɌɢɔɔ ɣɑɜɑɛəɚ-ɘɚɓɏɚɎɚɕ ɞɜɌɎɘɧ: ɘɌɏ-

əɔɞəɚ-ɜɑɓɚəɌəɝəɌɫ ɞɚɘɚɏɜɌɠɔɫ. ȹɌɟɖɌ ɔ ɔəəɚɎɌɢɔɔ Ɏ 

ɘɑɐɔɢɔəɑ. 2020; 5 (4): 239-244. DOI: 10.35693/2500 -1388 -

2020 -5-4-239 -244  

2. ȻɚɞɌɛɚɎ Ȭ.Ȭ., ȶɜɧɗɚɎ Ȯ.Ȯ., ȯɌɎɜɔɗɚɎ Ȭ.ȯ. ɔ ɐɜ. ȼɑɖɚ-

ɘɑəɐɌɢɔɔ ɛɚ ɐɔɌɏəɚɝɞɔɖɑ ɔ ɗɑɣɑəɔɪ ɞɫɒɑɗɚɕ ɣɑɜɑɛəɚ-

ɘɚɓɏɚɎɚɕ ɞɜɌɎɘɧ (ɃɌɝɞɨ 1). ȺɜɏɌəɔɓɌɢɔɫ ɘɑɐɔɢɔəɝɖɚɕ 

ɛɚɘɚɥɔ ɔ ɐɔɌɏəɚɝɞɔɖɌ. Ȯɚɛɜɚɝɧ əɑɕɜɚɡɔɜɟɜɏɔɔ ɔɘ. ȹ.ȹ. 

ȭɟɜɐɑəɖɚ. 2015; 79 (6): 100-106. DOI: 

 

ȼɔɝ. 5 (Fig. 5) 

ȼɔɝ. 5.    ɀɚɞɚɏɜɌɠɔɫ. 

ȴəɚɜɚɐəɚɑ ɞɑɗɚ ð ɎɑɞɖɌ ɐɑɜɑɎɌ, ɟɐɌɗɑəəɌɫ Ɏɚ 

Ɏɜɑɘɫ ɚɛɑɜɌɢɔɔ ɔɓ ɛɜɌɎɚɕ Ɏɔɝɚɣəɚɕ ɐɚɗɔ. 

Fig. 5.    Photo.  

The thickness of the medial wall of the bony portion 

of the eustachian tube.  
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əɚɘɌɗɔɔ ɜɌɓɎɔɞɔɫ əɔɒəɑɕ ɣɑɗɪɝɞɔ əɑɜɑɐɖɚ ɛɜɔɎɚɐɫɞ ɖ əɌɜɟɤɑəɔɪ ɒɑɎɌɞɑɗɨəɚɕ 

ɠɟəɖɢɔɔ ɔ ɎɧɜɌɒɑəəɚɕ ɐɑɠɚɜɘɌɢɔɔ ɗɔɢɌ. Ȱɗɫ ɟɝɞɜɌəɑəɔɫ ɞɌɖɔɡ ɔɓɘɑəɑəɔɕ əɑɚɍɡɚ-

ɐɔɘɌ ɞɚɣəɌɫ ɐɔɌɏəɚɝɞɔɖɌ ɡɌɜɌɖɞɑɜɌ ɓɌɍɚɗɑɎɌəɔɫ, ɣɞɚ ɚɛɜɑɐɑɗɫɑɞ əɑɚɍɡɚɐɔɘɚɝɞɨ ɔɝ-

ɛɚɗɨɓɚɎɌəɔɫ Ɏ ɛɑɜɎɟɪ ɚɣɑɜɑɐɨ ɗɟɣɑɎɧɡ ɘɑɞɚɐɚɎ. ȻɜɑɐɝɞɌɎɗɑə ɖɗɔəɔɣɑɝɖɔɕ ɝɗɟɣɌɕ ɜɑɐ-

ɖɚ ɎɝɞɜɑɣɌɪɥɑɕɝɫ ɌəɚɘɌɗɔɔ ɜɌɓɎɔɞɔɫ ɏɔɛɑɜɞɜɚɠɔɔ ɘɧɥɑɗɖɚɎɚɏɚ ɚɞɜɚɝɞɖɌ əɔɒəɑɕ 

ɣɑɗɪɝɞɔ (ɝɔəɐɜɚɘ Jacob) ɟ ɘɚɗɚɐɚɕ ɒɑəɥɔəɧ. ȸɑɞɚɐɧ ɜɑəɞɏɑəɚɐɔɌɏəɚɝɞɔɖɔ ɛɚɓɎɚɗɔɗɔ ɟɝɞɌəɚ-

Ɏɔɞɨ əɌɗɔɣɔɑ ɏɔɛɑɜɞɜɚɠɔɔ ɘɧɥɑɗɖɚɎɚɏɚ ɚɞɜɚɝɞɖɌ əɔɒəɑɕ ɣɑɗɪɝɞɔ. ȽɢɔəɞɔɏɜɌɠɔɫ ɛɚɖɌɓɌɗɌ 

ɚɞɝɟɞɝɞɎɔɑ ɛɜɚɐɚɗɒɌɪɥɑɏɚɝɫ ɜɚɝɞɌ ɘɧɥɑɗɖɚɎɚɏɚ ɚɞɜɚɝɞɖɌ ɔ ɔɝɖɗɪɣɔɗɌ ɚɍɦɬɘəɚɑ ɚɍɜɌɓɚɎɌəɔɑ 

Ɏ ɩɞɚɕ ɚɍɗɌɝɞɔ, ɣɞɚ ɝɛɚɝɚɍɝɞɎɚɎɌɗɚ Ɏɧɍɚɜɟ ɌɐɑɖɎɌɞəɚɏɚ ɗɑɣɑəɔɫ. 
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nomalies of the lower jaw dev elopment often lead to a violation of the chewing function and 

pronounced facial deformity. To eliminate such changes, an accurate diagnosis of the na-

ture of the disease is necessary, which determines the need to use radiology methods first 

of all. A clini cal case of rare condylar process of the lower jaw hypertrophy (Jacob syn-

drome) in a young woman is presented. X -ray diagnostics allowed us to establish the presence of hy-

pertrophy of the condylar process of the lower jaw, and scintigraphy showed the absen ce of contin-

ued growth of this condylar process, which contributed to the choice of adequate treatment.  

  

Keywords: condylar process of the lower jaw hypertrophy, X -ray diagnostics, scintigraphy.  
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əɚɘɌɗɔɔ ɓɟɍɚɎ ɔ ɣɑɗɪɝɞɑɕ ɎɝɞɜɑɣɌ-

ɪɞɝɫ Ɏ 30% ɝɗɟɣɌɑɎ ɟ ɐɑɞɑɕ ɤɖɚɗɨ-

əɚɏɚ ɎɚɓɜɌɝɞɌ [1], Ɍ əɔɒəɑɕ ɣɑɗɪɝɞɔ 

ɑɥɑ ɜɑɒɑ [2]. ɉɞɚ ɛɜɔɎɚɐɔɞ ɖ ɐɔɝ-

ɛɜɚɛɚɜɢɔɔ ɣɑɗɪɝɞɑɕ, əɑɛɜɌɎɔɗɨəɚ-

ɘɟ ɛɜɔɖɟɝɟ ɔ əɌɜɟɤɑəɔɪ ɒɑɎɌɞɑɗɨəɚɕ 

ɠɟəɖɢɔɔ [1]. Ƚɜɑɐɔ əɔɡ əɌɍɗɪɐɌɑɞɝɫ ɏɔɛɑɜ-

ɞɜɚɠɔɫ ɘɧɥɑɗɖɚɎɚɏɚ ɚɞɜɚɝɞɖɌ, ɝɔəɐɜɚɘ Ⱥ. 

Jacob, ɑɥɑ ɍɚɗɑɑ ɜɑɐɖɌɫ ɌəɚɘɌɗɔɫ ɜɌɓɎɔɞɔɫ, 

ɛɜɑɔɘɟɥɑɝɞɎɑəəɚ ɟ ɘɚɗɚɐɧɡ ɘɟɒɣɔə, ɛɜɔ 

ɖɚɞɚɜɚɕ ɚɞɘɑɣɌɑɞɝɫ ɚɏɜɌəɔɣɑəɔɑ ɚɞɖɜɧɎɌ-

əɔɫ ɜɞɌ, ɍɚɗɔ [3]. ȽɟɥɑɝɞɎɟɪɞ ɔɡ ɜɌɓɗɔɣəɧɑ 

ɖɗɌɝɝɔɠɔɖɌɢɔɔ, Ɏ ɖɚɞɚɜɧɑ Ɏɡɚɐɔɞ ɔɓɘɑəɑəɔɑ 

ɜɌɓɘɑɜɚɎ əɔɒəɑɕ ɣɑɗɪɝɞɔ ɝ ɟɎɑɗɔɣɑəɔɑɘ ɔɗɔ 

ɟɘɑəɨɤɑəɔɑɘ Ɏɝɑɕ ɣɑɗɪɝɞɔ ɔɗɔ ɑɑ ɚɞɐɑɗɨəɧɡ 

ɟɣɌɝɞɖɚɎ. 

ȰɑɠɚɜɘɌɢɔɔ ɣɑɗɪɝɞɑɕ ɘɚɏɟɞ ɍɧɞɨ ɚɍɟ-

ɝɗɚɎɗɑəɧ ɛɚɜɚɖɌɘɔ ɜɌɓɎɔɞɔɫ ɏɚɗɚɎɧ ɔ ɗɔɢɑ-

Ɏɚɏɚ ɝɖɑɗɑɞɌ (ɣɑɗɪɝɞəɚ-ɗɔɢɑɎɧɑ ɐɔɓɚɝɞɚɓɧ, 

Ɏɜɚɒɐɑəəɧɑ ɛɚɛɑɜɑɣəɧɑ ɔ ɖɚɝɧɑ ɜɌɝɥɑɗɔəɧ 

ɗɔɢɌ ɔ ɐɜ.) [1]. ɃɌɥɑ ɐɑɠɚɜɘɌɢɔɔ ɣɑɗɪɝɞɑɕ 

ɎɚɓəɔɖɌɪɞ Ɏ ɜɑɓɟɗɨɞɌɞɑ ɜɌɡɔɞɌ, ɞɜɌɎɘɧ, 

ɚɝɞɑɚɘɔɑɗɔɞɌ, ɌɜɞɜɔɞɌ Ɏɔɝɚɣəɚ-

əɔɒəɑɣɑɗɪɝɞəɚɏɚ ɝɟɝɞɌɎɌ, ɜɟɍɢɚɎɧɡ ɔɓɘɑəɑ-

əɔɕ, ɜɌɓɗɔɣəɧɡ ɚɛɑɜɌɞɔɎəɧɡ ɎɘɑɤɌɞɑɗɨɝɞɎ. 

Ȼɜɔɣɔəɧ əɑɖɚɞɚɜɧɡ ɐɑɠɚɜɘɌɢɔɕ ɘɚɏɟɞ ɍɧɞɨ 

əɑɎɧɫɝəɑəəɧɘɔ [4, 5]. ɉɞɔɚɗɚɏɔɫ ɏɔɛɑɜɞɜɚ-

ɠɔɔ ɘɧɥɑɗɖɚɎɚɏɚ ɚɞɜɚɝɞɖɌ ɘɚɒɑɞ ɍɧɞɨ ɝɎɫ-

ɓɌəɌ ɝ əɑɚɛɗɌɝɞɔɣɑɝɖɔɘɔ ɛɜɚɢɑɝɝɌɘɔ Ɏɑəɑɣ-

əɚɏɚ ɚɞɜɚɝɞɖɌ (ɚɝɞɑɚɡɚəɐɜɚɘɌ, ɡɚəɐɜɚɘɌ, 

ɚɝɞɑɚɘɌ), ɞɜɌɎɘɚɕ, ɛɚɎɧɤɑəəɧɘ ɞɚəɟɝɚɘ Ɏɔ-

ɝɚɣəɚɕ ɘɧɤɢɧ, ɓɌɍɚɗɑɎɌəɔɫɘɔ ɩəɐɚɖɜɔəəɚɕ 

ɝɔɝɞɑɘɧ, ɏɑəɑɞɔɣɑɝɖɔɘ ɠɌɖɞɚɜɚɘ [3]. 

ȰɔɌɏəɚɝɞɔɖɌ ɌəɚɘɌɗɔɕ ɜɌɓɎɔɞɔɫ əɔɒ-

əɑɕ ɣɑɗɪɝɞɔ ɛɜɚɎɚɐɔɞɝɫ Ɏ ɛɑɜɎɟɪ ɚɣɑɜɑɐɨ ɝ 

ɛɚɘɚɥɨɪ ɖɗɔəɔɣɑɝɖɚɏɚ ɚɝɘɚɞɜɌ. ȷɟɣɑɎɧɑ 

ɘɑɞɚɐɧ Ɏɡɚɐɫɞ Ɏ ɚɍɫɓɌɞɑɗɨəɧɕ ɝɞɌəɐɌɜɞ ɚɍ-

ɝɗɑɐɚɎɌəɔɫ ɓɟɍɚɣɑɗɪɝɞəɚɕ ɚɍɗɌɝɞɔ ɐɗɫ ɚɢɑə-

ɖɔ ɑɑ ɝɚɝɞɚɫəɔɫ ɔ ɎɧɫɎɗɑəɔɫ ɌəɚɘɌɗɔɕ ɜɌɓ-

Ɏɔɞɔɫ ɔ Ɏɜɚɒɐɑəəɧɡ ɔ ɛɜɔɚɍɜɑɞɑəəɧɡ ɓɌɍɚ-

ɗɑɎɌəɔɕ [2, 5, 6, 7, 8, 9]. Ȯɚ Ɏɝɑɡ ɝɗɟɣɌɫɡ 

əɑɚɍɡɚɐɔɘɚ ɔɝɛɚɗɨɓɚɎɌɞɨ ɚɛɜɑɐɑɗɑəəɧɕ Ɍɗ-

ɏɚɜɔɞɘ ɗɟɣɑɎɧɡ ɘɑɞɚɐɚɎ ɐɔɌɏəɚɝɞɔɖɔ, ɐɗɫ 

ɣɑɏɚ əɌɐɚ ɓəɌɞɨ ɛɚɖɌɓɌəɔɫ ɖ ɛɜɔɘɑəɑəɔɪ ɔ 

ɔɡ ɔəɠɚɜɘɌɞɔɎəɚɝɞɨ, ɟɣɔɞɧɎɌɫ ɗɟɣɑɎɟɪ 

əɌɏɜɟɓɖɟ əɌ ɛɌɢɔɑəɞɌ ɔ ɎɜɌɣɌ Ɏɚ Ɏɜɑɘɫ ɔɝ-

ɝɗɑɐɚɎɌəɔɫ [2, 6, 9, 10]. 

Ȼɜɔ ɛɚɐɚɓɜɑəɔɔ əɌ ɛɌɞɚɗɚɏɔɣɑɝɖɔɑ ɔɓ-

ɘɑəɑəɔɫ əɔɒəɑɕ ɣɑɗɪɝɞɔ ɘɑɞɚɐɚɘ ɛɑɜɎɚɕ 

ɚɣɑɜɑɐɔ ɫɎɗɫɑɞɝɫ ɜɑəɞɏɑəɚɏɜɌɠɔɫ [1, 2, 8, 9, 

10], ɖɚɞɚɜɌɫ ɛɚɓɎɚɗɫɑɞ ɟɝɞɌəɚɎɔɞɨ ɎɓɌɔɘɚɚɞ-

əɚɤɑəɔɫ Ɏɑɜɡəɑɕ ɔ əɔɒəɑɕ ɣɑɗɪɝɞɑɕ, ɟɝɞɌ-

əɚɎɔɞɨ ɔɡ ɜɌɓɘɑɜɧ, ɠɚɜɘɟ, ɖɚɝɞəɟɪ ɝɞɜɟɖ-

ɞɟɜɟ, ɖɚəɞɟɜɧ, ɝɚɝɞɚɫəɔɑ əɌɐɖɚɝɞəɔɢɧ ɔ ɐɚ-

ɛɚɗəɔɞɑɗɨəɧɡ ɞɑəɑɚɍɜɌɓɚɎɌəɔɕ.  

Ȼɜɔ ɏɔɛɑɜɞɜɚɠɔɔ ɘɧɥɑɗɖɚɎɚɏɚ ɚɞ-

ɜɚɝɞɖɌ əɔɒəɑɕ ɣɑɗɪɝɞɔ ɎɝɞɌɑɞ Ɏɚɛɜɚɝ ɚ 

ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɕ ɐɔɌɏəɚɝɞɔɖɑ ɝ ɠɔɍɜɚɓ-

əɧɘ ɔɗɔ ɖɚɝɞəɧɘ Ɍəɖɔɗɚɓɚɘ Ɏɔɝɚɣəɚ-

əɔɒəɑɣɑɗɪɝɞəɚɏɚ ɝɟɝɞɌɎɌ, ɚɝɝɔɠɔɢɔɜɟɪɥɔɘ 

ɘɔɚɓɔɞɚɘ, ɝɖɗɑɜɚɐɑɜɘɔɑɕ, əɚɎɚɚɍɜɌɓɚɎɌəɔ-

ɫɘɔ Ɏɑəɑɣəɚɏɚ ɚɞɜɚɝɞɖɌ [3], ɞɑɘ ɍɚɗɑɑ, ɣɞɚ 

əɑɖɚɞɚɜɧɑ ɌɎɞɚɜɧ ɝɣɔɞɌɪɞ ɚɛɟɡɚɗɨ ɩɞɔɚɗɚ-

ɏɔɣɑɝɖɔɘ ɠɌɖɞɚɜɚɘ ɐɗɫ ɏɔɛɑɜɞɜɚɠɔɔ ɘɧ-

ɥɑɗɖɚɎɚɏɚ ɚɞɜɚɝɞɖɌ. Ȱɗɫ ɟɞɚɣəɫɪɥɑɕ ɐɔɌ-

ɏəɚɝɞɔɖɔ ɔ ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɕ ɐɔɌɏəɚɝɞɔɖɔ 

əɌɓəɌɣɌɑɞɝɫ ɚɜɞɚɛɌəɞɚɘɚɏɜɌɠɔɫ ɖɌɖ ɘɑɞɚɐ 

Ɏɞɚɜɚɕ ɚɣɑɜɑɐɔ [1, 2, 9]. ȺəɌ ɐɌɑɞ ɍɚɗɑɑ ɞɚɣ-

əɧɑ ɝɎɑɐɑəɔɫ ɚ ɝɚɝɞɚɫəɔɔ ɓɟɍɚɎ ɔ ɝɌɘɚɕ 

əɔɒəɑɕ ɣɑɗɪɝɞɔ, ɍɗɌɏɚɐɌɜɫ ɐɎɔɒɑəɔɪ ɜɑəɞ-

ɏɑəɚɎɝɖɚɕ ɞɜɟɍɖɔ ɛɚ ɚɞəɚɤɑəɔɪ ɖ ɔəɞɑɜɑ-

ɝɟɪɥɑɘɟ ɚɍɦɑɖɞɟ. ɉɞɚ ɚɍɝɞɚɫɞɑɗɨɝɞɎɚ ɝɚɓɐɌ-

ɑɞ ɔ ɘɑəɨɤɑɑ ɔɝɖɌɒɑəɔɑ ɣɑɗɪɝɞɑɕ. Ȼɜɑɔɘɟ-

ɥɑɝɞɎɚɘ ɘɑɞɚɐɌ ɫɎɗɫɑɞɝɫ Ɏɚɓɘɚɒəɚɝɞɨ ɟɝɞɌ-

əɚɎɗɑəɔɫ ɘɑɒɣɑɗɪɝɞəɧɡ ɖɚəɞɌɖɞɚɎ, ɚɢɑəɖɔ 

ɎɚɓɐɑɕɝɞɎɔɫ ɘɑɒɣɑɗɪɝɞəɚɕ əɌɏɜɟɓɖɔ ɛɚ ɝɚ-

ɝɞɚɫəɔɪ ɓɌɘɧɖɌɪɥɔɡ ɛɗɌɝɞɔəɚɖ ɗɟəɚɖ. Ȯ 

ɝɎɫɓɔ ɝ əɔɓɖɔɘɔ ɐɚɓɌɘɔ ɚɍɗɟɣɑəɔɫ ɔ ɝ ɍɚɗɨ-

ɤɔɘ ɚɍɦɬɘɚɘ ɔəɠɚɜɘɌɢɔɔ ɘɑɞɚɐ əɑɓɌɘɑəɔɘ, 

Ɏ ɞɚɘ ɣɔɝɗɑ Ɏ ɐɑɞɝɖɚɕ ɝɞɚɘɌɞɚɗɚɏɔɔ [1, 9]. 

Ȱɚɛɚɗəɔɞɑɗɨəɧɕ ɟɞɚɣəɫɪɥɔɕ ɘɑɞɚɐ ð 

ɩɞɚ ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ, ɖɚɞɚɜɌɫ ɛɚ-

ɘɚɏɌɑɞ ɛɜɚɎɑɝɞɔ ɐɔɌɏəɚɝɞɔɖɟ ɔ ɐɔɠɠɑɜɑə-

ɢɔɌɗɨəɟɪ ɐɔɌɏəɚɝɞɔɖɟ ɌɜɞɜɚɓɌ ɔ ɌɜɞɜɔɞɌ, 

ɚɛɟɡɚɗɑɕ, ɞɜɌɎɘɌɞɔɣɑɝɖɚɏɚ ɛɚɎɜɑɒɐɑəɔɫ [1, 

10] ɛɜɔ ɟɎɑɗɔɣɑəɔɔ ɜɌɓɘɑɜɚɎ ɘɧɥɑɗɖɚɎɚɏɚ 

ɚɞɜɚɝɞɖɌ, Ɍ ɞɌɖɒɑ ɛɜɚɔɓɎɑɝɞɔ əɑɖɚɞɚɜɧɑ ɔɓ-

ɘɑɜɑəɔɫ. 

Ȼɜɔ ɛɗɌəɔɜɚɎɌəɔɔ ɚɛɑɜɌɢɔɔ əɌ əɔɒ-

əɑɕ ɣɑɗɪɝɞɔ ɔ ɘɧɥɑɗɖɚɎɚɘ ɚɞɜɚɝɞɖɑ ɔɓɏɚ-

ɞɚɎɗɫɑɞɝɫ ɘɟɗɫɒ ɣɑɗɪɝɞɑɕ, ɐɗɫ ɣɑɏɚ əɑɚɍɡɚ-

ɐɔɘɧ ɛɚɐɜɚɍəɧɑ ɔɓɘɑɜɑəɔɫ ɜɌɓɘɑɜɚɎ, ɛɚɗɚ-

ɒɑəɔɫ ɓɟɍɚɎ ɔ ɣɑɗɪɝɞɑɕ [2, 4, 5]. Ƚ ɚɞəɚɝɔ-

ɞɑɗɨəɚ əɑɐɌɎəɑɏɚ Ɏɜɑɘɑəɔ ɝ ɩɞɚɕ ɢɑɗɨɪ ɝɞɌɗɌ 

ɛɜɔɘɑəɫɞɨɝɫ ɢɑɠɌɗɚɘɑɞɜɔɫ, ɖɚɞɚɜɌɫ ɚɝɟ-

ɥɑɝɞɎɗɫɑɞɝɫ ɝ ɛɚɘɚɥɨɪ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚ-

ɏɜɌɠɔɔ ɔɗɔ ɞɑɗɑɜɑəɞɏɑəɚɏɜɌɠɔɔ [2, 11]. Ȼɚ-

ɗɟɣɑəəɧɑ ɜɑɓɟɗɨɞɌɞɧ ɝɜɌɎəɔɎɌɪɞɝɫ ɝɚ ɝɞɌə-
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ɐɌɜɞəɧɘɔ ɛɚɖɌɓɌɞɑɗɫɘɔ, ɞɌɍɗɔɢɑɕ ɢɑɠɌɗɚ-

ɘɑɞɜɔɣɑɝɖɔɡ ɔɓɘɑɜɑəɔɕ. Ȼɜɔ ɩɞɚɘ ɐɚɗɒɑə 

ɝɚɍɗɪɐɌɞɨɝɫ Ɍɗɏɚɜɔɞɘ ɐɔɌɏəɚɝɞɔɖɔ ɓɟɍɚɣɑ-

ɗɪɝɞəɧɡ ɌəɚɘɌɗɔɕ ɛɚ ɐɌəəɧɘ ɢɑɠɌɗɚɘɑɞɜɔ-

ɣɑɝɖɚɏɚ ɌəɌɗɔɓɌ [11]. 

ȸəɚɏɔɑ ɖɗɔəɔɢɔɝɞɧ ɓɌɍɧɎɌɪɞ ɚ ɞɌɖɚɘ 

ɎɌɒəɚɘ ɘɑɞɚɐɑ ɐɔɌɏəɚɝɞɔɖɔ, Ɏ ɞɚɘ ɣɔɝɗɑ 

əɔɒəɔɡ ɣɑɗɪɝɞɑɕ, ɖɌɖ ɝɢɔəɞɔɏɜɌɠɔɫ [12]. 

ȴɘɑəəɚ ɝ ɛɚɘɚɥɨɪ ɩɞɚɏɚ ɘɑɞɚɐɌ ɘɚɒəɚ Ɏɧ-

ɫɎɔɞɨ əɑ ɞɚɗɨɖɚ ɡɌɜɌɖɞɑɜ ɔɓɘɑəɑəɔɫ ɘɧɥɑɗ-

ɖɚɎɚɏɚ ɚɞɜɚɝɞɖɌ, əɚ ɔ ɛɜɚɎɑɝɞɔ ɐɔɠɠɑɜɑə-

ɢɔɌɗɨəɟɪ ɐɔɌɏəɚɝɞɔɖɟ ɘɑɒɐɟ ɑɏɚ ɏɔɛɑɜɞɜɚ-

ɠɔɑɕ ɔ əɚɎɚɚɍɜɌɓɚɎɌəɔɑɘ. 

Ⱥɛɜɑɐɑɗɑəɔɑ əɌɗɔɣɔɫ ɌəɚɘɌɗɔɔ ɜɌɓɎɔ-

ɞɔɫ ɣɑɗɪɝɞɑɕ, ɔɡ ɡɌɜɌɖɞɑɜɌ, Ɏ ɞɚɘ ɣɔɝɗɑ ɏɔ-

ɛɑɜɞɜɚɠɔɔ ɘɧɥɑɗɖɚɎɚɏɚ ɚɞɜɚɝɞɖɌ, ɐɔɠɠɑ-

ɜɑəɢɔɌɗɨəɚ-ɐɔɌɏəɚɝɞɔɣɑɝɖɔɡ ɛɜɔɓəɌɖɚɎ, ɝɚ-

ɝɞɌɎɗɑəɔɑ ɛɗɌəɌ ɗɑɣɑəɔɫ, ɔɓɏɚɞɚɎɗɑəɔɑ ɞɚɣ-

əɚɏɚ ɘɟɗɫɒɌ ɣɑɗɪɝɞɑɕ ɛɜɔ əɑɚɍɡɚɐɔɘɚɝɞɔ 

ɚɛɑɜɌɞɔɎəɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ, ɐɔəɌɘɔɣɑɝɖɔɕ 

ɖɚəɞɜɚɗɨ ɓɌ ɚɞɐɑɗɨəɧɘɔ ɩɞɌɛɌɘɔ ɗɑɣɑəɔɫ ɔ 

ɛɚ ɑɏɚ ɚɖɚəɣɌəɔɔ, ɚɖɚəɣɌɞɑɗɨəɧɕ ɜɑɓɟɗɨɞɌɞ 

ɗɑɣɑəɔɫ ɟɝɞɌəɌɎɗɔɎɌɪɞɝɫ ɝ ɚɍɫɓɌɞɑɗɨəɧɘ 

ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɖɚɘɛɗɑɖɝɌ ɗɟɣɑɎɧɡ ɘɑɞɚɐɚɎ 

ɐɔɌɏəɚɝɞɔɖɔ [1, 2, 3, 6, 7, 9, 11, 12]. 

ɂɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. 

ȬəɌɗɔɓ ɜɑɓɟɗɨɞɌɞɚɎ ɜɌɓɗɔɣəɧɡ ɘɑɞɚɐɚɎ 

ɜɑəɞɏɑəɚɐɔɌɏəɚɝɞɔɖɔ ɔ ɝɢɔəɞɔɏɜɌɠɔɔ ɛɜɔ 

ɖɗɔəɔɣɑɝɖɚɘ ɛɚɐɚɓɜɑəɔɔ əɌ ɛɌɞɚɗɚɏɔɪ ɘɧ-

ɥɑɗɖɚɎɚɏɚ ɚɞɜɚɝɞɖɌ əɔɒəɑɕ ɣɑɗɪɝɞɔ ɝ ɐɑ-

ɠɚɜɘɌɢɔɑɕ ɗɔɢɌ ɟ ɘɚɗɚɐɚɕ ɒɑəɥɔəɧ. 

ȻɜɔɎɚɐɔɘ ɚɛɔɝɌəɔɑ ɖɗɔəɔɣɑɝɖɚɏɚ ɝɗɟ-

ɣɌɫ ɜɑɐɖɚɕ ɌəɚɘɌɗɔɔ ɜɌɓɎɔɞɔɫ əɔɒəɑɕ ɣɑ-

ɗɪɝɞɔ Ɏ Ɏɔɐɑ ɏɔɛɑɜɞɜɚɠɔɔ ɘɧɥɑɗɖɚɎɚɏɚ ɚɞ-

ɜɚɝɞɖɌ ɝɗɑɎɌ. 

ȿ ɛɌɢɔɑəɞɌ ɍɧɗɚ ɛɚɗɟɣɑəɚ ɔəɠɚɜɘɔɜɚ-

ɎɌəəɚɑ ɝɚɏɗɌɝɔɑ əɌ ɛɟɍɗɔɖɌɢɔɪ ɐɌəəɧɡ ɔɓ 

ɔɝɞɚɜɔɔ ɍɚɗɑɓəɔ. 

ȺɛɔɝɌəɔɑ ɖɗɔəɔɣɑɝɖɚɏɚ ɝɗɟɣɌɫ.  

ȻɌɢɔɑəɞɖɌ ȶ., 25 ɗɑɞ, ɚɍɜɌɞɔɗɌɝɨ ɖ 

ɎɜɌɣɟ-ɝɞɚɘɌɞɚɗɚɏɟ ɛɚ ɛɚɎɚɐɟ ɐɑɠɚɜɘɌɢɔɔ 

ɗɔɢɌ, ɖɚɞɚɜɌɫ ɛɚɫɎɔɗɌɝɨ 2 ɏɚɐɌ əɌɓɌɐ ɔ ɍɧɗɌ 

əɑɓəɌɣɔɞɑɗɨəɚɕ, əɚ Ɏ ɛɚɝɗɑɐəɔɑ ɘɑɝɫɢɧ ɝɞɌ-

ɗɌ əɌɜɌɝɞɌɞɨ. Ȼɜɔ ɖɗɔəɔɣɑɝɖɚɘ ɚɝɘɚɞɜɑ 

(Ɏəɑɤəɑɘ ɔ ɎəɟɞɜɔɜɚɞɚɎɚɘ) ɚɞɘɑɣɌɗɌɝɨ 

Ɍɝɔɘɘɑɞɜɔɫ ɗɔɢɌ ɔ ɝɘɑɥɑəɔɑ ɢɑəɞɜɌ ɛɚɐɍɚ-

ɜɚɐɖɌ ɎɛɜɌɎɚ ɝ ɚɞɖɗɚəɑəɔɑɘ əɔɒəɑɕ ɣɑɗɪ-

ɝɞɔ (ɜɔɝ. 1). 

ȶɗɔəɔɣɑɝɖɔɕ ɐɔɌɏəɚɓ: ɏɔɛɑɜɞɜɚɠɔɫ 

ɘɧɥɑɗɖɚɎɚɏɚ ɚɞɜɚɝɞɖɌ ɝ ɛɜɚɐɚɗɒɌɪɥɔɘɝɫ 

ɜɚɝɞɚɘ? ȳɗɚɖɌɣɑɝɞɎɑəəɌɫ ɚɛɟɡɚɗɨ? əɔɒəɑɕ 

ɣɑɗɪɝɞɔ ɝɗɑɎɌ. 

Ȱɗɫ ɟɞɚɣəɑəɔɫ ɡɌɜɌɖɞɑɜɌ ɔɓɘɑəɑəɔɕ 

əɔɒəɑɕ ɣɑɗɪɝɞɔ ɔ ɑɬ ɚɞɜɚɝɞɖɚɎ ɜɑɖɚɘɑəɐɚ-

 

ȼɔɝ. 1 (Fig. 1) 
 

ȼɔɝ. 1.      ɀɚɞɚɏɜɌɠɔɔ.  

ȻɌɢɔɑəɞɖɌ ȶ., 25 ɗɑɞ. ȶɗɔəɔɣɑɝɖɔɕ ɚɝɘɚɞɜ.  

Fig. 1.   Photos. 

Patient K., 25 years old. Clinical examination.  
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ɎɌəɌ ɚɜɞɚɛɌəɞɚɘɚɏɜɌɠɔɫ. 

ȺɜɞɚɛɌəɞɚɘɚɏɜɌɠɔɫ (ȺȻȾȯ). ȺɍəɌɜɟ-

ɒɔɎɌɑɞɝɫ ɟɎɑɗɔɣɑəɔɑ Ɏ ɜɌɓɘɑɜɌɡ ɘɧɥɑɗɖɚ-

Ɏɚɏɚ (Ɏɑəɑɣəɚɏɚ) ɚɞɜɚɝɞɖɌ ɝɗɑɎɌ Ɏ 2 ɜɌɓɌ ɛɚ 

ɝɜɌɎəɑəɔɪ ɝ ɛɜɌɎɧɘ, Ɍ ɞɌɖɒɑ ɟɘɑəɨɤɑəɔɑ Ɏ 

ɜɌɓɘɑɜɌɡ ɗɑɎɚɕ əɔɒəɑɣɑɗɪɝɞəɚɕ Ɏɧɜɑɓɖɔ ɛɚ 

ɝɜɌɎəɑəɔɪ ɝ ɛɜɌɎɚɕ. ȰɗɔəɌ ɘɧɥɑɗɖɌ ɔ ɐɗɔ-

əɌ ɎɑɞɎɔ əɔɒəɑɕ ɣɑɗɪɝɞɔ ɝɗɑɎɌ ɛɜɑɎɧɤɌɑɞ 

ɐɗɔəɟ ɎɑɞɎɔ ɔ ɘɧɥɑɗɖɌ ɝɛɜɌɎɌ. ȶɚɝɞəɌɫ 

ɞɖɌəɨ Ɏɑəɑɣəɧɡ ɚɞɜɚɝɞɖɚɎ ɝ ɚɍɑɔɡ ɝɞɚɜɚə 

ɝɞɜɟɖɞɟɜəɌɫ, ɖɚəɞɟɜɧ ɜɚɎəɧɑ, əɌɐɖɚɝɞəɔɢɌ 

əɑ ɔɓɘɑəɑəɌ. Ȯɔɝɚɣəɚ-əɔɒəɑɣɑɗɪɝɞəɧɑ ɝɟ-

ɝɞɌɎɧ əɑ ɔɓɘɑəɑəɧ. 

ȳɌɖɗɪɣɑəɔɑ ɛɚ ȺȻȾȯ: ɏɔɛɑɜɞɜɚɠɔɫ 

ɘɧɥɑɗɖɚɎɚɏɚ ɚɞɜɚɝɞɖɌ əɔɒəɑɕ ɣɑɗɪɝɞɔ 

ɝɛɜɌɎɌ, ɚɐəɌɖɚ ɟɣɔɞɧɎɌɫ ɟɎɑɗɔɣɑəɔɑ ɑɏɚ 

ɜɌɓɘɑɜɚɎ ɔ Ɏɚɓɘɚɒəɚɝɞɔ ɘɑɞɚɐɌ, ɞɜɟɐəɚ ɔɝ-

ɖɗɪɣɔɞɨ ɚɍɦɬɘəɚɑ ɚɍɜɌɓɚɎɌəɔɑ (ɜɔɝ. 2). 

Ȱɗɫ ɛɚɗɟɣɑəɔɫ ɜɑɓɟɗɨɞɌɞɚɎ ɔɓɘɑɜɑəɔɕ 

əɔɒəɔɡ ɣɑɗɪɝɞɑɕ ɔ ɔɡ ɘɧɥɑɗɖɚɎɧɡ ɚɞɜɚɝɞ-

ɖɚɎ ɝ ɚɍɑɔɡ ɝɞɚɜɚə, əɑɚɍɡɚɐɔɘɧɡ ɐɗɫ ɛɗɌəɔ-

ɜɚɎɌəɔɫ ɚɛɑɜɌɞɔɎəɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ, 

əɌɓəɌɣɑəɌ ɞɑɗɑɜɑəɞɏɑəɚɏɜɌɠɔɫ (Ⱦȼȯ) ɣɑɜɑɛɌ ɝ 

ɢɑɠɌɗɚɘɑɞɜɔɑɕ.  

Ⱦȼȯ ɣɑɜɑɛɌ ɝ ɢɑɠɌɗɚɘɑɞɜɔɑɕ Ɏ ɍɚɖɚɎɚɕ 

ɛɜɚɑɖɢɔɔ. Ȼɜɔ ɔɓɟɣɑəɔɔ ɝɖɑɗɑɞəɧɡ ɔɓɘɑəɑ-

 

ȼɔɝ. 2 (Fig. 2) 

ȼɔɝ. 2.    ȺɜɞɚɛɌəɞɚɘɚɏɜɌɘɘɌ. 

ȻɌɢɔɑəɞɖɌ ȶ., 25 ɗɑɞ.  

Fig. 2.    Orthopantomogram .  

Patient K., 25 years old.  

ȾɌɍɗɔɢɌ ʈ1.   ɂɑɠɌɗɚɘɑɞɜɔɣɑɝɖɔɑ ɛɚɖɌɓɌɞɑɗɔ ɛɚ Ⱦȼȯ ɛɌɢɔɑəɞɖɔ ȶ., 25 ɗɑɞ,  

Ɏ ɝɜɌɎəɑəɔɔ ɝɚ ɝɞɌəɐɌɜɞəɧɘɔ ɛɌɜɌɘɑɞɜɌɘɔ. 

ʎʝʬʘʣʦʤʝʪʨʠʯʝʩʢʠʡ 

 ʧʘʨʘʤʝʪʨ 

ʈʝʟʫʣʴʪʘʪ ʠʟʤʝʨʝʥʠʷ ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ɺʳʚʦʜ 

<SNA 79 82 ʨʝʪʨʦʧʦʣʦʞʝʥʠʝ 

< SNB 81 80 ʘʥʪʝʧʦʣʦʞʝʥʠʝ 

 

< ANB 2 2  

< SNL-NL 8,5 8,5  

< SNL-ML  39 32 ʨʝʪʨʦʠʥʢʣʠʥʘʮʠʷ 

< NL-ML  30 23-28 ɺʝʨʪʠʢ.ʪʠʧ ʨʦʩʪʘ 

L (A 1-SNP) 42 39,2 0,7*NS   ʫʚʝʣʠʯ. ʨʘʟʤʝʨʘ 

L (Gn-Go) 55 62 3-6 + NS  ʋʤʝʥʴʰ. ʨʘʟʤʝʨʘ 

 
60,4% 62-65% ɺʝʨʪʠʢʘʣʴʥʳʡ 

ʪʠʧ ʨʦʩʪʘ 

< I -SN 112 104 ʧʨʦʪʨʫʟʠʷ 

<i-ML  88 90 ʧʨʦʪʨʫʟʠʷ 

<I-i 114 126-132 ʙʠʧʨʦʪʨʫʟ. 

ʩʦʦʪ.ʯʝʣʶʩ 
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