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Ȱɚɜɚɏɔɑ ɣɔɞɌɞɑɗɔ! 

 

Ȼɑɜɑɐ ȮɌɘɔ ɚɣɑɜɑɐəɚɕ əɚɘɑɜ ȼɚɝɝɔɕɝɖɚɏɚ ɉɗɑɖɞɜɚəəɚɏɚ 

ȲɟɜəɌɗɌ ȷɟɣɑɎɚɕ ȰɔɌɏəɚɝɞɔɖɔ (Ⱦɚɘ 10, ʈ3, 2020).  Ȯ ɩɞɚɘ Ɏɧɛɟɝɖɑ 

10 ɚɜɔɏɔəɌɗɨəɧɡ əɌɟɣəɧɡ ɝɞɌɞɑɕ ɔ 8 ɝɗɟɣɌɑɎ ɔɓ ɛɜɌɖɞɔɖɔ, ɛɚɝɎɫ-

ɥɑəəɧɑ ɜɌɓɗɔɣəɧɘ əɌɛɜɌɎɗɑəɔɫɘ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ.  

Ȯ ɝɎɫɓɔ ɝ ɛɜɚɐɚɗɒɌɪɥɑɕɝɫ ɛɌəɐɑɘɔɑɕ Ɏ ɚɞɐɑɗɨəɟɪ ɜɟɍɜɔɖɟ 

ɘɧ ɞɜɌɐɔɢɔɚəəɚ Ɏɧɐɑɗɫɑɘ ɘɌɞɑɜɔɌɗɧ, ɛɚɝɎɫɥɑəəɧɑ ɗɟɣɑɎɚɕ ɐɔɌ-

ɏəɚɝɞɔɖɑ COVID-ɌɝɝɚɢɔɔɜɚɎɌəəɧɡ ɛɚɜɌɒɑəɔɕ ɗɑɏɖɔɡ. Ȯ ɩɞɚɘ əɚɘɑ-

ɜɑ Ɏɧ ɟɎɔɐɔɞɑ 3 ɞɌɖɔɡ ɝɞɌɞɨɔ.  ɋ ɟɎɑɜɑə, ɣɞɚ ɚəɔ ɛɚɘɚɏɟɞ Ɏ ɛɜɌɖɞɔ-

ɣɑɝɖɚɕ ɜɌɍɚɞɑ ɎɜɌɣɌɘ, ɜɌɍɚɞɌɪɥɔɘ ɝ ɔəɠɑɖɢɔɚəəɧɘɔ ɍɚɗɨəɧɘɔ.  

Ȱɚɜɚɏɔɑ ɖɚɗɗɑɏɔ, ɘɧ ɛɚ-ɛɜɑɒəɑɘɟ ɒɐɑɘ ɚɞ ɎɌɝ ɚɞɓɧɎɧ ɔ ɛɚ-

ɒɑɗɌəɔɫ, Ɍ ɞɌɖɒɑ ɝɞɌɞɨɔ, ɔəɞɑɜɑɝəɧɑ əɌɍɗɪɐɑəɔɫ ɔɓ ɛɜɌɖɞɔɖɔ, Ɏɝɑ 

ɘɌɞɑɜɔɌɗɧ, ɖɚɞɚɜɧɑ ɘɚɏɟɞ ɛɚɘɚɣɨ əɌɤɔɘ ɣɔɞɌɞɑɗɫɘ Ɏ ɖɗɔəɔɣɑɝɖɚɕ 

ɜɌɍɚɞɑ. Ȼɜɔ ɛɚɐɌɣɑ ɘɌɞɑɜɔɌɗɚɎ, ɛɚɒɌɗɟɕɝɞɌ, ɝɞɜɚɏɚ ɝɗɑɐɟɕɞɑ ɞɜɑɍɚ-

ɎɌəɔɫɘ ɒɟɜəɌɗɌ, ɖɚɞɚɜɧɑ ɜɌɓɘɑɥɑəɧ əɌ ɝɌɕɞɑ. 

ȲɑɗɌɪ Ɏɝɑɘ ɓɐɚɜɚɎɨɫ, ɡɚɜɚɤɑɏɚ əɌɝɞɜɚɑəɔɫ ɔ ɞɎɚɜɣɑɝɖɔɡ 

ɛɜɚɠɑɝɝɔɚəɌɗɨəɧɡ ɟɝɛɑɡɚɎ əɌ ɍɗɌɏɚ əɌɤɔɡ ɛɌɢɔɑəɞɚɎ!    

   

 

ȯɗɌɎəɧɕ ɜɑɐɌɖɞɚɜ  

ȬɖɌɐɑɘɔɖ ȼȬȹ Ƚ.ȶ. ȾɑɜəɚɎɚɕ 
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ȰȴȬȯȹȺȽȾȴȶȬ ȹȺȮȺȵ ȶȺȼȺȹȬȮȴȼȿȽȹȺȵ ȴȹɀȱȶɂȴȴ Ƚ ȻȺȸȺɅɈɊ  

ȶȺȸȻɈɊȾȱȼȹȺȵ ȾȺȸȺȯȼȬɀȴȴ ȷȱȯȶȴɁ ȿ ȻȬɂȴȱȹȾȬ Ƚ ȺȾȼȴɂȬȾȱȷɈȹɇȸ 

ȼȱȳȿȷɈȾȬȾȺȸ ȷȬȭȺȼȬȾȺȼȹȺȵ ȰȴȬȯȹȺȽȾȴȶȴ 

 

ȮɑɝɑɗɚɎɌ Ⱦ.ȹ., ȶɚɓɗɚɎ Ƚ.ȯ., ȰɑɘɣɑəɖɚɎɌ Ȭ.Ɋ., ȹɚɓɌɐɓɑ Ȱ.ȹ. 

 
ɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. ɂɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. ȰɑɘɚəɝɞɜɌɢɔɫ ɔəɠɚɜɘɌɞɔɎəɚɝɞɔ 

ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ (ȶȾ) ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ ɐɗɫ ɎɧɫɎɗɑəɔɫ ɛɌɞɚ-

ɗɚɏɔɣɑɝɖɔɡ ɔɓɘɑəɑəɔɕ ɗɑɏɖɔɡ, ɡɌɜɌɖɞɑɜəɧɡ ɐɗɫ əɚɎɚɕ ɖɚɜɚəɌɎɔɜɟɝəɚɕ ɔə-

ɠɑɖɢɔɔ (COVID-19).  

ȼɑɓɟɗɨɞɌɞɧ. Ȯ ɝɚɚɍɥɑəɔɔ ɛɜɑɐɝɞɌɎɗɑə ɖɗɔəɔɣɑɝɖɔɕ ɝɗɟɣɌɕ ɔɝɛɚɗɨɓɚɎɌəɔɫ ȶȾ ɚɜ-

ɏɌəɚɎ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ ɐɗɫ ɐɔɌɏəɚɝɞɔɖɔ COVID-19 ɟ ɛɌɢɔɑəɞɌ 67 ɗɑɞ ɝ ɖɗɔəɔɣɑɝɖɔɘɔ 

ɛɜɔɓəɌɖɌɘɔ ɛɚɜɌɒɑəɔɫ ɗɑɏɖɔɡ ɔ ɚɞɜɔɢɌɞɑɗɨəɧɘ ɜɑɓɟɗɨɞɌɞɚɘ ɗɌɍɚɜɌɞɚɜəɚɏɚ ɞɑɝɞɌ ɝ 

ɛɜɔɘɑəɑəɔɑɘ ɘɑɞɚɐɌ ɛɚɗɔɘɑɜɌɓəɚɕ ɢɑɛəɚɕ ɜɑɌɖɢɔɔ ɝ ɚɍɜɌɞəɚɕ ɞɜɌəɝɖɜɔɛɢɔɑɕ (ȺȾ-

Ȼɂȼ).  

Ⱥɍɝɟɒɐɑəɔɑ. ȶȾ ɗɑɏɖɔɡ ɚɍɗɌɐɌɑɞ Ɏɧɝɚɖɚɕ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨɪ Ɏ ɐɔɌɏəɚɝɞɔɖɑ Ɏɚɝ-

ɛɌɗɔɞɑɗɨəɧɡ ɔɓɘɑəɑəɔɕ ɗɑɏɖɔɡ, ɡɌɜɌɖɞɑɜəɧɡ ɐɗɫ COVID-19, əɚ ɘɑəɨɤɑɕ ɝɛɑɢɔɠɔɣəɚ-

ɝɞɨɪ, ɣɑɘ ɘɑɞɚɐ ȺȾ-Ȼɂȼ. ȻɚɖɌɓɌəɔɑɘ ɐɗɫ ɛɜɚɎɑɐɑəɔɫ ȶȾ ɗɑɏɖɔɡ ɛɜɔ ɚɞɜɔɢɌɞɑɗɨəɚɘ ɜɑ-

ɓɟɗɨɞɌɞɑ ɗɌɍɚɜɌɞɚɜəɚɏɚ ɞɑɝɞɌ əɌ COVID-19 ɫɎɗɫɑɞɝɫ əɌɗɔɣɔɑ ɛɜɔɓəɌɖɚɎ ɟɘɑɜɑəəɚɏɚ ɔɗɔ 

ɞɫɒɑɗɚɏɚ ɛɚɜɌɒɑəɔɫ ɗɑɏɖɔɡ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɡɌɜɌɖɞɑɜəɚɕ ɐɗɫ ɩɞɚɏɚ ɓɌɍɚɗɑɎɌəɔɫ ɖɗɔəɔɣɑ-

ɝɖɚɕ ɖɌɜɞɔəɚɕ. 

ȳɌɖɗɪɣɑəɔɑ. ȻɜɑɐɝɞɌɎɗɑəəɧɕ ɖɗɔəɔɣɑɝɖɔɕ ɝɗɟɣɌɕ ɐɑɘɚəɝɞɜɔɜɟɑɞ ɎɌɒəɟɪ ɜɚɗɨ 

ȶȾ ɗɑɏɖɔɡ Ɏ ɎɧɫɎɗɑəɔɔ ɍɚɗɨəɧɡ COVID-19, ɚɝɚɍɑəəɚ ɛɜɔ əɌɗɔɣɔɔ ɡɌɜɌɖɞɑɜəɧɡ ɖɗɔəɔ-

ɣɑɝɖɔɡ ɛɜɚɫɎɗɑəɔɕ ɐɌəəɚɏɚ ɓɌɍɚɗɑɎɌəɔɫ ɔ ɚɞɜɔɢɌɞɑɗɨəɚɏɚ ɜɑɓɟɗɨɞɌɞɌ ɞɑɝɞɔɜɚɎɌəɔɫ ɛɚ 

ɐɌəəɧɘ ȺȾ-Ȼɂȼ. 

 

ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: əɚɎɌɫ ɖɚɜɚəɌɎɔɜɟɝəɌɫ ɔəɠɑɖɢɔɫ, ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ 

ɗɑɏɖɔɡ, ɗɌɍɚɜɌɞɚɜəɌɫ ɐɔɌɏəɚɝɞɔɖɌ. 
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CHEST COMPUTED TOMOGRAPHY IN DIAGNOSIS OF A NEW CORONAVIRUS  

INFECTION IN A PATIENT WITH A NEGATIVE RESULT OF LABORATORY TESTING 

 

Veselova T.N. , Kozlov S.G., Demchenkova A.Yu. , Nozadze D.N.  
 

urpose.  The demonstration of the informativeness of chest computed t omography 

(CT) to detect pathological changes in the lungs typical for a new coronavirus infe c-

tion (COVID -19).  

Results.  The report presents a clinical case of using chest CT for the diagnosis of 

COVID -19 in a 67 -year -old patient with clinical signs of lung damage and a negative result 

of laborat ory test using the method of reverse transcription polymer ase chain reaction (RT -

PCR). 

Discussion.  Compared to RT -PCR, chest CT has high sensitivity in the diagnosis of 

infla mmatory changes in the lungs typical for COVID -19, but low specificity. An indication 

for chest CT in a negative result of laboratory testin g for COVID -19 is the presence of signs 

ɂ 

P 

COVID -19: ɃȾȺ ȹȱȺȭɁȺȰȴȸȺ ȳȹȬȾɈ ȼȱȹȾȯȱȹȺȷȺȯȿ 

 

 

 

ɀȯȭȿ çȹɌɢɔɚəɌɗɨəɧɕ 

ɘɑɐɔɢɔəɝɖɔɕ ɔɝɝɗɑɐɚɎɌ-

ɞɑɗɨɝɖɔɕ ɢɑəɞɜ ɖɌɜɐɔɚ-

ɗɚɏɔɔè ȸɔəɔɝɞɑɜɝɞɎɌ 

ɓɐɜɌɎɚɚɡɜɌəɑəɔɫ  

ȼɚɝɝɔɕɝɖɚɕ ɀɑɐɑɜɌɢɔɔ.  

ɏ. ȸɚɝɖɎɌ, ȼɚɝɝɔɫ. 
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of moderate or severe lung damage in patients with a clinical picture typical for this disease.  

Conclusion.  The clinical case demonstrates the importance of using chest CT in 

identifying patients with COVID -19, espec ially in the presence of characteristic clinical ma n-

ifestations of this disease and a negative result of laboratory testing using the method of RT -

PCR. 

  

 Keywords: new coronavirus infection, chest computed tomography, laboratory tes t-

ing.  
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ɔɌɏəɚɝɞɔɖɟ əɚɎɚɕ ɖɚɜɚəɌɎɔɜɟɝəɚɕ 

ɔəɠɑɖɢɔɔ (COVID-19) ɟ ɛɌɢɔɑəɞɚɎ ɝ 

ɛɚɐɚɓɜɑəɔɑɘ əɌ ɑɑ əɌɗɔɣɔɑ ɚɝɟɥɑɝɞɎ-

ɗɫɪɞ ɛɚɝɜɑɐɝɞɎɚɘ ɎɧɫɎɗɑəɔɫ ȼȹȶ 

Ɏɚɓɍɟɐɔɞɑɗɫ ɔəɠɑɖɢɔɔ - SARS-CoV-2 

ɝ ɛɜɔɘɑəɑəɔɑɘ ɘɑɞɚɐɌ ɛɚɗɔɘɑɜɌɓəɚɕ ɢɑɛəɚɕ 

ɜɑɌɖɢɔɔ ɝ ɚɍɜɌɞəɚɕ ɞɜɌəɝɖɜɔɛɢɔɑɕ (ȺȾ-Ȼɂȼ) 

[1]. Ⱦɑɘ əɑ ɘɑəɑɑ, Ɏ ɝɔɗɟ ɜɫɐɌ ɛɜɔɣɔə, ɜɑɓɟɗɨɞɌɞ 

ɛɚɐɚɍəɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɘɚɒɑɞ ɍɧɞɨ ɗɚɒəɚɚɞɜɔ-

ɢɌɞɑɗɨəɧɘ, ɣɞɚ ɚɞɜɌɒɑəɚ Ɏ ɜɫɐɑ ɛɟɍɗɔɖɌɢɔɕ [2, 

3]. Ȼɚ ɐɌəəɧɘ Arevalo-Rodriguez I. ɔ ɝɚɌɎɞ. ɗɚɒ-

əɚɚɞɜɔɢɌɞɑɗɨəɧɑ ɜɑɓɟɗɨɞɌɞɧ ɛɜɔ ɔɝɛɚɗɨɓɚɎɌ-

əɔɔ ȺȾ-Ȼɂȼ ɎɝɞɜɑɣɌɪɞɝɫ Ɏ 2-20% ɝɗɟɣɌɑɎ [2]. Ȯ 

ɞɚɘ ɝɗɟɣɌɑ, ɖɚɏɐɌ ɖɗɔəɔɣɑɝɖɌɫ ɖɌɜɞɔəɌ ɞɑɣɑəɔɫ 

ɓɌɍɚɗɑɎɌəɔɫ ɝɎɔɐɑɞɑɗɨɝɞɎɟɑɞ ɚ əɌɗɔɣɔɔ əɚɎɚɕ 

ɖɚɜɚəɌɎɔɜɟɝəɚɕ ɔəɠɑɖɢɔɔ, Ɍ ɗɌɍɚɜɌɞɚɜəɌɫ ɐɔ-

ɌɏəɚɝɞɔɖɌ ɐɌɗɌ ɚɞɜɔɢɌɞɑɗɨəɧɕ ɜɑɓɟɗɨɞɌɞ, ɡɌ-

ɜɌɖɞɑɜəɧɑ ɔɓɘɑəɑəɔɫ Ɏ ɗɑɏɖɔɡ ɛɚ ɐɌəəɧɘ ȶȾ 

ɛɚɓɎɚɗɫɪɞ ɟɞɚɣəɔɞɨ əɌɗɔɣɔɑ COVID-19 [1, 5]. Ȯ 

ɖɌɣɑɝɞɎɑ ɛɜɔɘɑɜɌ ɟɝɞɌəɚɎɗɑəɔɫ ɐɔɌɏəɚɓɌ əɚɎɚɕ 

ɖɚɜɚəɌɎɔɜɟɝəɚɕ ɔəɠɑɖɢɔɔ əɌ ɚɝəɚɎɌəɔɔ ɜɑ-

ɓɟɗɨɞɌɞɌ ȶȾ ɗɑɏɖɔɡ Ɏ ɐɚɛɚɗəɑəɔɑ ɖ ɖɗɔəɔɣɑɝɖɚɕ 

ɖɌɜɞɔəɑ ɟ ɛɌɢɔɑəɞɌ ɝ ɚɞɜɔɢɌɞɑɗɨəɧɘ ɜɑɓɟɗɨɞɌ-

ɞɚɘ ȺȾ-Ȼɂȼ ɛɜɔɎɚɐɔɞɝɫ ɝɗɑɐɟɪɥɔɕ ɖɗɔəɔɣɑ-

ɝɖɔɕ ɝɗɟɣɌɕ. 

ȶɗɔəɔɣɑɝɖɔɕ ɝɗɟɣɌɕ. 

ȻɌɢɔɑəɞ Ȭ., 67 ɗɑɞ, ɛɚɝɞɟɛɔɗ ɝ ɒɌɗɚɍɌɘɔ 

əɌ ɖɌɤɑɗɨ ɝ ɚɞɡɚɒɐɑəɔɑɘ əɑɍɚɗɨɤɚɏɚ ɖɚɗɔɣɑ-

ɝɞɎɌ ɘɚɖɜɚɞɧ, ɚɍɥɟɪ ɝɗɌɍɚɝɞɨ, ɚɐɧɤɖɟ Ɏ ɛɚ-

ɖɚɑ. ȲɌɗɚɍɧ ɛɚɫɎɔɗɔɝɨ ɓɌ 10 ɐəɑɕ ɐɚ ɏɚɝɛɔɞɌ-

ɗɔɓɌɢɔɔ ɔ ɝɚɛɜɚɎɚɒɐɌɗɔɝɨ ɛɚɎɧɤɑəɔɑɘ ɞɑɘɛɑ-

ɜɌɞɟɜɧ ɞɑɗɌ ɘɌɖɝɔɘɌɗɨəɚ ɐɚ 38,7ÁȽ. ȹɌ ɞɜɑɞɨɔ 

ɝɟɞɖɔ ɚɞ ɛɚɫɎɗɑəɔɫ ɒɌɗɚɍ ɛɌɢɔɑəɞ əɌɣɌɗ ɛɜɔɑɘ 

ɌɘɚɖɝɔɖɗɌɎɌ 1000 ɘɏ ɡ 2 ɜɌɓɌ Ɏ ɐɑəɨ, ɖɚɞɚɜɧɕ 

ɛɜɚɐɚɗɒɌɗɝɫ ɐɚ ɏɚɝɛɔɞɌɗɔɓɌɢɔɔ. Ȯ ɐɑəɨ ɏɚɝɛɔ-

ɞɌɗɔɓɌɢɔɔ ɛɌɢɔɑəɞɟ ɌɘɍɟɗɌɞɚɜəɚ ɍɧɗɌ ɛɜɚɎɑ-

ɐɑəɌ ȶȾ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ (ȶȾ-

ɔɓɚɍɜɌɒɑəɔɫ əɑ ɛɜɑɐɝɞɌɎɗɑəɧ), ɛɜɔ ɖɚɞɚɜɚɕ 

ɍɧɗɔ ɎɧɫɎɗɑəɧ ɛɜɔɓəɌɖɔ ɐɎɟɡɝɞɚɜɚəəɑɕ ɛɚɗɔ-

ɝɑɏɘɑəɞɌɜəɚɕ Ɏɔɜɟɝəɚɕ ɛəɑɎɘɚəɔɔ (ɎɧɝɚɖɌɫ 

Ɏɑɜɚɫɞəɚɝɞɨ COVID-19 ɛəɑɎɘɚəɔɔ, ɞɫɒɑɗɌɫ 

ɝɞɑɛɑəɨ ɛɚɜɌɒɑəɔɫ ɗɑɏɚɣəɚɕ ɞɖɌəɔ ð ȶȾ-3), Ɏ 

ɝɎɫɓɔ ɝ ɣɑɘ, ɛɌɢɔɑəɞ ɍɧɗ ɏɚɝɛɔɞɌɗɔɓɔɜɚɎɌə Ɏ 

ɀȯȭȿ çȹȸȴɂ ɖɌɜɐɔɚɗɚɏɔɔè ȸɔəɓɐɜɌɎɌ ȼɀ. ȴɓ 

ɌəɌɘəɑɓɌ ɔɓɎɑɝɞəɚ, ɣɞɚ ɟ ɛɌɢɔɑəɞɌ əɌ ɛɜɚɞɫ-

ɒɑəɔɔ 10 ɗɑɞ ɚɞɘɑɣɌɪɞɝɫ ɛɚɐɦɑɘɧ ȬȰ ɘɌɖɝɔ-

ɘɌɗɨəɚ ɐɚ 170/100 ɘɘ ɜɞ. ɝɞ. ȿ ɛɌɢɔɑəɞɌ ɔɘɑ-

ɑɞɝɫ ɩɝɝɑəɢɔɌɗɨəɌɫ ɞɜɚɘɍɚɢɔɞɑɘɔɫ, Ɏ ɝɎɫɓɔ ɝ 

ɣɑɘ, ɚə ɛɜɔəɔɘɌɗ ɏɔɐɜɚɖɝɔɖɌɜɍɌɘɔɐ.    

Ȼɜɔ ɛɚɝɞɟɛɗɑəɔɔ ɝɚɝɞɚɫəɔɑ ɝɜɑɐəɑɕ ɞɫ-

ɒɑɝɞɔ. ɃɌɝɞɚɞɌ ɐɧɡɌɞɑɗɨəɧɡ ɐɎɔɒɑəɔɕ 24 Ɏ 

ɘɔəɟɞɟ. Ȼɜɔ ɛɟɗɨɝɚɖɝɔɘɑɞɜɔɔ ɟɜɚɎɑəɨ ɖɔɝɗɚ-

ɜɚɐɌ Ɏ ɖɜɚɎɔ ɍɧɗ ɜɌɎɑə 90%. ȼɔɞɘ ɝɑɜɐɢɌ ɛɜɌ-

Ɏɔɗɨəɧɕ, ɣɌɝɞɚɞɌ ɝɑɜɐɑɣəɧɡ ɝɚɖɜɌɥɑəɔɕ 98 

ɟɐɌɜɚɎ Ɏ ɘɔəɟɞɟ, ɌɜɞɑɜɔɌɗɨəɚɑ ɐɌɎɗɑəɔɑ 

140/95 ɘɘ ɜɞ. ɝɞ. Ȯ ɌəɌɗɔɓɌɡ ɖɜɚɎɔ ɎɧɫɎɗɫɗɚɝɨ 

ɛɚɎɧɤɑəɔɑ ɟɜɚɎəɫ Ƚ-ɜɑɌɖɞɔɎəɚɏɚ ɍɑɗɖɌ (Ƚȼȭ) 

ɐɚ 26,3 ɘɏ/ɗ. Ȯ ɚɝɞɌɗɨəɚɘ ɌəɌɗɔɓɧ ɖɜɚɎɔ ɍɑɓ 

ɚɝɚɍɑəəɚɝɞɑɕ. ȺɍɝɗɑɐɚɎɌəɔɑ ɛɌɢɔɑəɞɌ əɌ əɌɗɔ-

ɣɔɑ Ɏɚɓɍɟɐɔɞɑɗɫ COVID-19 (ɖɚɜɚəɌɎɔɜɟɝɌ SARS-

CoV-2) ɘɑɞɚɐɚɘ ȺȾ-Ȼɂȼ ɐɎɌɒɐɧ ɐɌɗɚ ɚɞɜɔɢɌ-

ɞɑɗɨəɧɕ ɜɑɓɟɗɨɞɌɞ.   

ȽɚɞɜɟɐəɔɖɌɘɔ ɚɞɐɑɗɌ ɞɚɘɚɏɜɌɠɔɔ ɀȯȭȿ 

çȹȸȴɂ ɖɌɜɐɔɚɗɚɏɔɔè ȸɔəɓɐɜɌɎɌ ȼɀ, əɌ 8-ɕ 

ɐɑəɨ ɏɚɝɛɔɞɌɗɔɓɌɢɔɔ, ɎɧɛɚɗəɑəɌ ȶȾ ɚɜɏɌəɚɎ 

ɏɜɟɐəɚɕ ɖɗɑɞɖɔ, ɛɚ ɐɌəəɧɘ ɖɚɞɚɜɚɕ ɗɑɏɚɣəɧɕ 

ɜɔɝɟəɚɖ ɟɝɔɗɑə, ɐɑɠɚɜɘɔɜɚɎɌə. Ȯɚ Ɏɝɑɡ ɐɚɗɫɡ 

ɚɍɚɔɡ ɗɑɏɖɔɡ ɚɛɜɑɐɑɗɫɪɞɝɫ ɟɣɌɝɞɖɔ ɔəɞɑɜɝɞɔ-

ɢɔɌɗɨəɚɕ ɔəɠɔɗɨɞɜɌɢɔɔ ɛɚ ɞɔɛɟ çɘɌɞɚɎɚɏɚ 

ɝɞɑɖɗɌè ɝ ɣɌɝɞɔɣəɚɕ ɖɚəɝɚɗɔɐɌɢɔɑɕ, ɝɗɔɎɌɪɥɔ-

ɑɝɫ ɘɑɒɐɟ ɝɚɍɚɕ, ɜɌɝɛɚɗɚɒɑəəɧɑ ɛɜɑɔɘɟɥɑ-

ɝɞɎɑəəɚ ɝɟɍɛɗɑɎɜɌɗɨəɚ, Ɏ ɘɑəɨɤɑɕ ɝɞɑɛɑəɔ ɛɑ-

ɜɔɍɜɚəɡɔɌɗɨəɚ, ɘɌɖɝɔɘɌɗɨəɚɕ ɞɚɗɥɔəɚɕ ɐɚ 2,6 

ɝɘ, ɔ ɗɔəɑɕəɧɑ ɟɣɌɝɞɖɔ ɟɛɗɚɞəɑəɔɫ ɗɑɏɚɣəɚɕ 

ɞɖɌəɔ, ɘɌɖɝɔɘɌɗɨəɚɕ ɞɚɗɥɔəɚɕ ɐɚ 0,4 ɝɘ (ɜɔɝ. 

1). Ⱥɍɦɑɘ ɛɚɜɌɒɑəɔɫ ɗɑɏɚɣəɚɕ ɞɖɌəɔ ɝɚɝɞɌɎɔɗ 

ɚɖɚɗɚ 50%. ȻɜɚɝɎɑɞɧ ɞɜɌɡɑɔ ɔ ɖɜɟɛəɧɡ ɍɜɚə-

ɡɚɎ ɝɎɚɍɚɐəɧ. ȶɚɜəɔ ɗɑɏɖɔɡ ɝɞɜɟɖɞɟɜəɧ. ȿɎɑ-

ɗɔɣɑəəɧɡ ɛɚɐɘɧɤɑɣəɧɡ, Ɏəɟɞɜɔɏɜɟɐəɧɡ ɗɔɘ-

ɠɚɟɓɗɚɎ əɑ ɚɛɜɑɐɑɗɫɑɞɝɫ. Ȳɔɐɖɚɝɞɨ Ɏ ɛɗɑɎɜɌɗɨ-

əɧɡ ɛɚɗɚɝɞɫɡ ɔ ɛɚɗɚɝɞɔ ɛɑɜɔɖɌɜɐɌ ɚɞɝɟɞɝɞɎɟɑɞ. 

ȯɜɟɐəɌɫ ɌɚɜɞɌ, ɗɑɏɚɣəɌɫ  Ɍɜɞɑɜɔɫ  əɑ  ɜɌɝɤɔɜɑ- 

Ȱ 

mailto:tnikveselova@gmail.com
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əɧ. ȳɌɖɗɪɣɑəɔɑ: ȴəɞɑɜɝɞɔɢɔɌɗɨəɚɑ ɐɎɟɝɞɚɜɚə-

əɑɑ ɛɚɜɌɒɑəɔɑ ɗɑɏɖɔɡ ɝɜɑɐəɑɕ ɝɞɑɛɑəɔ ɞɫɒɑɝɞɔ 

(ȶȾ-2), ɖɚɞɚɜɧɑ ɝ Ɏɧɝɚɖɚɕ Ɏɑɜɚɫɞəɚɝɞɨɪ ɝɚɚɞ-

ɎɑɞɝɞɎɟɪɞ COVID-19 ɛəɑɎɘɚəɔɔ. 

ȹɌ ɚɝəɚɎɌəɔɔ ɖɗɔəɔɣɑɝɖɚɕ ɖɌɜɞɔəɧ ɞɑɣɑ-

əɔɫ ɓɌɍɚɗɑɎɌəɔɫ ɔ ɜɑɓɟɗɨɞɌɞɚɎ ɛɜɚɎɑɐɑəəɚɏɚ 

ɚɍɝɗɑɐɚɎɌəɔɫ ɛɌɢɔɑəɞɟ ɍɧɗ ɎɧɝɞɌɎɗɑə ɐɔɌɏəɚɓ: 

əɚɎɌɫ ɖɚɜɚəɌɎɔɜɟɝəɌɫ ɔəɠɑɖɢɔɫ COVID-19 

ɝɜɑɐəɑɕ ɝɞɑɛɑəɔ ɞɫɒɑɝɞɔ. ȮəɑɍɚɗɨəɔɣəɌɫ ɐɎɟɡ-

ɝɞɚɜɚəəɫɫ ɛəɑɎɘɚəɔɫ. ȰɧɡɌɞɑɗɨəɌɫ əɑɐɚɝɞɌ-

ɞɚɣəɚɝɞɨ I ɝɞ. ȹɌ ɠɚəɑ ɛɜɚɎɚɐɔɘɚɏɚ ɗɑɣɑəɔɫ 

(ɏɔɐɜɚɖɝɔɡɗɚɜɚɡɔə 800 ɘɏ Ɏ ɐɑəɨ Ɏ ɛɑɜɎɧɑ ɝɟɞ-

ɖɔ, ɐɌɗɑɑ 400 ɘɏ Ɏ ɐɑəɨ əɌ ɛɜɚɞɫɒɑəɔɔ 6 ɐəɑɕ, 

Ɍɓɔɞɜɚɘɔɢɔə 500 ɘɏ Ɏ ɐɑəɨ Ɏ ɞɑɣɑəɔɑ 7 ɐəɑɕ ɔ 

ɔəɏɌɗɫɢɔɫ ɖɔɝɗɚɜɚɐɌ; Ɏ ɛɚɝɗɑɐɟɪɥɑɘ ɗɚɛɔəɌ-

Ɏɔɜ + ɜɔɞɚəɌɎɔɜ 400 ɘɏ + 100 ɘɏ Ɏ ɐɑəɨ ɔ ɔə-

ɞɑɜɠɑɜɚə ɍɑɞɌ-1b 300 ɘɖɏ Ɏ ɝɟɞɖɔ ɣɑɜɑɓ ɐɑəɨ əɌ 

ɛɜɚɞɫɒɑəɔɔ 10 ɐəɑɕ) ɍɧɗɌ ɎɧɛɚɗəɑəɌ ȶȾ ɚɜɏɌ-

əɚɎ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ Ɏ ɐɔəɌɘɔɖɑ, əɌ 16-ɕ ɔ 23-ɕ 

ɐəɔ ɏɚɝɛɔɞɌɗɔɓɌɢɔɔ.  

Ȼɜɔ ɛɚɎɞɚɜəɚɘ ȶȾ-ɔɝɝɗɑɐɚɎɌəɔɔ, Ɏɧɛɚɗ-

əɑəəɚɘ əɌ 16-ɕ ɐɑəɨ ɛɜɑɍɧɎɌəɔɫ Ɏ ɝɞɌɢɔɚəɌɜɑ,  

 

ȼɔɝ. 1 Ɍ (Fig. 1 Ɍ) 

 

ȼɔɝ. 1 ɍ (Fig. 1 b) 

 

ȼɔɝ. 1 Ɏ (Fig. 1 ɝ) 

 

ȼɔɝ. 1 ɏ (Fig. 1 d) 

ȼɔɝ. 1.   ȶȾ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ. ȻɌɢɔɑəɞ Ȭ., ɝ COVID-19 ɛəɑɎɘɚəɔɑɕ əɌ 8-ɕ ɐɑəɨ ɏɚɝɛɔɞɌɗɔɓɌ-

ɢɔɔ; Ȭ, Ȯ ð ɌɖɝɔɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ, ȭ, ȯ ð ɝɌɏɔɞɞɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ (ɝɛɜɌɎɌ ɔ ɝɗɑɎɌ ɝɚɚɞɎɑɞɝɞɎɑəəɚ), 

Ɏ ɗɑɏɚɣəɚɘ (Ȭ, ȭ, ȯ) ɔ ɝɜɑɐɚɝɞɑəəɚɘ (Ȯ) ɚɖəɌɡ. 

Ȯɚ Ɏɝɑɡ ɐɚɗɫɡ ɚɍɚɔɡ ɗɑɏɖɔɡ Ɏɔɐəɧ ɟɣɌɝɞɖɔ ɔəɞɑɜɝɞɔɢɔɌɗɨəɚɕ ɔəɠɔɗɨɞɜɌɢɔɔ ɛɚ ɞɔɛɟ çɘɌɞɚɎɚɏɚ ɝɞɑɖɗɌè ɝ ɣɌ-

ɝɞɔɣəɚɕ ɖɚəɝɚɗɔɐɌɢɔɑɕ (Ȭ, ȭ, ȯ, ɖɜɌɝəɧɑ ɝɞɜɑɗɖɔ), ɜɌɝɛɚɗɚɒɑəəɧɑ ɛɜɑɔɘɟɥɑɝɞɎɑəəɚ ɝɟɍɛɗɑɎɜɌɗɨəɚ. Ȯ Ɏɑɜɡ-

əɑɕ ɐɚɗɑ ɛɜɌɎɚɏɚ ɗɑɏɖɚɏɚ ɎɔɓɟɌɗɔɓɔɜɟɪɞɝɫ ɗɔəɑɕəɧɕ ɟɣɌɝɞɚɖ ɟɛɗɚɞəɑəɔɫ ɗɑɏɚɣəɚɕ ɞɖɌəɔ (Ȭ, ȭ, ɒɑɗɞɧɑ 

ɝɞɜɑɗɖɔ) ɔ ɝɟɍɛɗɑɎɜɌɗɨəɧɕ ɟɣɌɝɞɚɖ ɖɚəɝɚɗɔɐɌɢɔɔ (Ȯ, ɖɜɌɝəɌɫ ɝɞɜɑɗɖɌ).  

Fig. 1.  Chest CT. Patient A. with COVID -19 pneumonia on the 8th da y of hospitalization; Ȭ, C ð in the ax i-

al, B, D ð sagittal (on the right and on the left) planes, in lung (Ȭ, B, D) and mediastinal (C ) windows.  

CT images determined areas of ground -glass opacities with partial consolidation (Ȭ, B, D, red arrows) located b ila t-

eral, multilobar, predominantly subpleu ral. Subpleural consolidation (C , red arrow) and linear densification of 

lung tissue (Ȭ, B, yellow arrows) were noted in the upper lobe of the right lung.   
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ɚɞɘɑɣɌɗɚɝɨ ɝəɔɒɑəɔɑ ɛɗɚɞəɚɝɞɔ ɜɌəɑɑ ɚɛɔɝɌə-

əɧɡ ɟɣɌɝɞɖɚɎ ɔəɠɔɗɨɞɜɌɢɔɔ ɗɑɏɚɣəɚɕ ɞɖɌəɔ ɔ 

ɟɘɑəɨɤɑəɔɑ ɜɌɓɘɑɜɚɎ ɟɣɌɝɞɖɚɎ ɖɚəɝɚɗɔɐɌɢɔɔ 

(ɜɔɝ. 2). çȹɚɎɧɑè ɟɣɌɝɞɖɔ ɔəɠɔɗɨɞɜɌɢɔɔ əɑ Ɏɧ-

ɫɎɗɑəɧ, ɛɜɚɢɑəɞ ɛɚɜɌɒɑəɔɫ ɗɑɏɚɣəɚɕ ɞɖɌəɔ ð 

ɛɜɑɒəɔɕ.  

Ȼɚ ɐɌəəɧɘ ȶȾ, əɌ 23-ɕ ɐɑəɨ ɏɚɝɛɔɞɌɗɔɓɌ-

ɢɔɔ, əɌɍɗɪɐɌɗɚɝɨ ɓəɌɣɔɘɚɑ ɝəɔɒɑəɔɑ ɛɗɚɞəɚ-

ɝɞɔ ɔ ɟɘɑəɨɤɑəɔɑ ɚɍɦɬɘɌ ɜɌəɑɑ ɚɛɔɝɌəəɧɡ 

ɟɣɌɝɞɖɚɎ ɔəɠɔɗɨɞɜɌɢɔɔ ɗɑɏɚɣəɚɕ ɞɖɌəɔ, ɖɚɞɚ-

ɜɧɑ ɛɜɑɐɝɞɌɎɗɑəɧ Ɏ Ɏɔɐɑ çəɑɒəɧɡè ɔəɞɑɜɝɞɔ-

ɢɔɌɗɨəɧɡ ɔɓɘɑəɑəɔɕ ɛɚ ɞɔɛɟ çɘɌɞɚɎɚɏɚ ɝɞɑɖɗɌè 

(ɜɔɝ. 3). ȽɎɑɒɔɡ ɔəɠɔɗɨɞɜɌɞɔɎəɧɡ ɔɓɘɑəɑəɔɕ, 

ɟɣɌɝɞɖɚɎ ɖɚəɝɚɗɔɐɌɢɔɕ əɑ ɎɧɫɎɗɑəɚ. Ȼɜɚɢɑəɞ 

ɛɚɜɌɒɑəɔɫ ɗɑɏɚɣəɚɕ ɞɖɌəɔ ɝəɔɓɔɗɝɫ ɐɚ 35%. Ȯ 

ɚɝɞɌɗɨəɚɘ ɍɑɓ ɔɓɘɑəɑəɔɕ. 

ȿɣɔɞɧɎɌɫ ɜɑɏɜɑɝɝ ɖɗɔəɔɣɑɝɖɔɡ ɛɜɚɫɎɗɑ-

əɔɕ ɓɌɍɚɗɑɎɌəɔɫ, ɛɚɗɚɒɔɞɑɗɨəɟɪ ɐɔəɌɘɔɖɟ ɛɚ 

ɐɌəəɧɘ ȶȾ, ɛɌɢɔɑəɞ Ɏ ɟɐɚɎɗɑɞɎɚɜɔɞɑɗɨəɚɘ ɝɚ-

ɝɞɚɫəɔɔ    ɍɧɗ   ɎɧɛɔɝɌə   ɔɓ   ɝɞɌɢɔɚəɌɜɌ   ɛɚɐ  

 

ȼɔɝ. 2 Ɍ (Fig. 2 Ɍ) 

 

ȼɔɝ. 2 ɍ (Fig. 2 b) 

 

ȼɔɝ. 2 Ɏ (Fig. 2 ɝ) 

 

ȼɔɝ. 2 ɏ (Fig. 2 d) 

ȼɔɝ. 2.   ȶȾ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ. ȻɌɢɔɑəɞ Ȭ., ɝ COVID-19 ɛəɑɎɘɚəɔɑɕ əɌ 16-ɕ ɐɑəɨ ɏɚɝɛɔɞɌɗɔɓɌ-

ɢɔɔ; Ȭ, Ȯ  ð ɌɖɝɔɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ, ȭ, ȯ ð ɝɌɏɔɞɞɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ (ɝɛɜɌɎɌ ɔ ɝɗɑɎɌ ɝɚɚɞɎɑɞɝɞɎɑə-

əɚ), Ɏ ɗɑɏɚɣəɚɘ (Ȭ, ȭ, ȯ) ɔ ɝɜɑɐɚɝɞɑəəɚɘ (Ȯ) ɚɖəɌɡ. 

Ȼɚ ɝɜɌɎəɑəɔɪ ɝ ȶȾ-ɐɌəəɧɘɔ ɛɜɑɐɧɐɟɥɑɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɚɛɜɑɐɑɗɫɑɞɝɫ ɝəɔɒɑəɔɑ ɛɗɚɞəɚɝɞɔ ɜɌəɑɑ ɚɛɔɝɌə-

əɧɡ ɟɣɌɝɞɖɚɎ ɔəɠɔɗɨɞɜɌɢɔɔ ɗɑɏɚɣəɚɕ ɞɖɌəɔ ɛɚ ɞɔɛɟ çɘɌɞɚɎɚɏɚ ɝɞɑɖɗɌè (Ȭ, ȭ, ȯ, ɖɜɌɝəɧɑ ɝɞɜɑɗɖɔ), Ɍ ɞɌɖɒɑ 

ɟɘɑəɨɤɑəɔɑ ɜɌɓɘɑɜɌ ɖɚəɝɚɗɔɐɌɢɔɔ (Ȯ, ɖɜɌɝəɌɫ ɝɞɜɑɗɖɌ) ɔ ɞɚɗɥɔəɧ ɟɣɌɝɞɖɌ ɗɔəɑɕəɚɏɚ ɟɛɗɚɞəɑəɔɫ (Ȭ, ȭ, 

ɒɑɗɞɧɑ ɝɞɜɑɗɖɔ) Ɏ Ɏɑɜɡəɑɕ ɐɚɗɑ ɛɜɌɎɚɏɚ ɗɑɏɖɚɏɚ.   

Fig. 2.    Chest CT, Patient A. with COVID -19 pneumonia on the 1 6th day of hospitalization; Ȭ, C - in the 

ax ial, B, D ð sagittal (on the right and on  the left) planes, in lung (Ȭ, B, D) and mediastinal (C ) windows.  

CT images showed decrease of the density of ground -glass opacities areas in both lungs (Ȭ, B, D, red arrows), a 

decrease in the consolidation size (C , red arrow) and the thickne ss of linear densification (Ȭ, B, yellow arrows) in 

the  upper lobe of the right lung as compared with CT data from a previous study.  
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əɌɍɗɪɐɑəɔɑ ɞɑɜɌɛɑɎɞɌ ɛɚ ɘɑɝɞɟ ɒɔɞɑɗɨɝɞɎɌ ɝ 

ɝɚɍɗɪɐɑəɔɑɘ 14-ɐəɑɎəɚɏɚ ɜɑɒɔɘɌ ɝɌɘɚɔɓɚɗɫ-

ɢɔɔ.  

Ⱥɍɝɟɒɐɑəɔɑ. 

ȼɌəəɫɫ ɐɔɌɏəɚɝɞɔɖɌ COVID-19 ɔɘɑɑɞ ɜɑ-

ɤɌɪɥɑɑ ɓəɌɣɑəɔɑ ɐɗɫ ɛɜɑɐɟɛɜɑɒɐɑəɔɫ ɜɌɝɛɜɚ-

ɝɞɜɌəɑəɔɫ ɓɌɍɚɗɑɎɌəɔɫ ɔ ɑɏɚ ɗɑɣɑəɔɫ. Ⱥɝɚɍɚɑ 

ɘɑɝɞɚ Ɏ ɐɔɌɏəɚɝɞɔɖɑ ɖɚɜɚəɌɎɔɜɟɝəɚɕ ɔəɠɑɖɢɔɔ 

ɚɞɎɚɐɔɞɝɫ ɘɑɞɚɐɟ ȺȾ-Ȼɂȼ ɔ ȶȾ ɗɑɏɖɔɡ.   

Ȯ ɝɚɚɞɎɑɞɝɞɎɔɔ ɝ ɝɚɎɜɑɘɑəəɧɘɔ ɜɑɖɚɘɑə-

ɐɌɢɔɫɘɔ ɛɚ ɐɔɌɏəɚɝɞɔɖɑ COVID-19, ɚɍəɌɜɟɒɑ-

əɔɑ ȼȹȶ Ɏɚɓɍɟɐɔɞɑɗɫ ɔəɠɑɖɢɔɔ SARS-CoV-2 Ɏ 

 

ȼɔɝ. 3 Ɍ (Fig. 3 Ɍ) 

 

ȼɔɝ. 3 ɍ (Fig. 3 b) 

 

ȼɔɝ. 3 Ɏ (Fig. 3 ɝ) 

 

ȼɔɝ. 3 ɏ (Fig. 3 d) 

ȼɔɝ. 3.    ȶȾ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ. ȻɌɢɔɑəɞ Ȭ., ɝ COVID-19 ɛəɑɎɘɚəɔɑɕ əɌ 23-ɕ ɐɑəɨ ɏɚɝɛɔɞɌɗɔ-

ɓɌɢɔɔ; Ȭ, Ȯ  ð ɌɖɝɔɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ, ȭ, ȯ ð ɝɌɏɔɞɞɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ (ɝɛɜɌɎɌ ɔ ɝɗɑɎɌ ɝɚɚɞɎɑɞɝɞɎɑə-

əɚ), Ɏ ɗɑɏɚɣəɚɘ (Ȭ, ȭ, ȯ) ɔ ɝɜɑɐɚɝɞɑəəɚɘ (Ȯ) ɚɖəɌɡ. 

Ȼɜɔ ɝɜɌɎəɑəɔɔ ɝ ɐɌəəɧɘɔ ɛɜɑɐɧɐɟɥɑɏɚ ȶȾ-ɔɝɝɗɑɐɚɎɌəɔɫ ɓəɌɣɔɘɚ ɝəɔɓɔɗɌɝɨ ɛɗɚɞəɚɝɞɨ ɔ ɟɘɑəɨɤɔɗɝɫ ɚɍɦɬɘ 

ɜɌəɑɑ ɚɛɔɝɌəəɧɡ ɔəɠɔɗɨɞɜɌɞɔɎəɧɡ ɔɓɘɑəɑəɔɕ ɗɑɏɖɔɡ, ɖɚɞɚɜɧɑ ɛɜɔɚɍɜɑɗɔ Ɏɔɐ çəɑɒəɧɡè ɟɣɌɝɞɖɚɎ ɔəɞɑɜ-

ɝɞɔɢɔɌɗɨəɚɕ ɔəɠɔɗɨɞɜɌɢɔɔ ɛɚ ɞɔɛɟ çɘɌɞɚɎɚɏɚ ɝɞɑɖɗɌè (Ȭ, ȭ, ȯ, ɖɜɌɝəɧɑ ɝɞɜɑɗɖɔ). ȳɚəɌ ɖɚəɝɚɗɔɐɌɢɔɔ (Ȯ, ɓɑ-

ɗɑəɌɫ ɝɞɜɑɗɖɌ) ɔ ɗɔəɑɕəɚɑ ɟɛɗɚɞəɑəɔɑ (Ȭ, ȭ, ɓɑɗɑəɧɑ ɝɞɜɑɗɖɔ) Ɏ Ɏɑɜɡəɑɕ ɐɚɗɑ ɛɜɌɎɚɏɚ ɗɑɏɖɚɏɚ əɑ ɚɛɜɑɐɑɗɫɪɞ-

ɝɫ.  

Fig. 3.     Chest CT. Patient A. with COVID -19 pneumonia on the 2 3rd day of hospitalization; Ȭ, C  ð  in the 

axial, B, D  ð sagittal (on the right and on  the left) planes, in lung (Ȭ, B, D) and mediastinal (C) windows.  

CT images showed decrease of the volume and the significant decrease of the density of infiltrative changes in both 

lungs presented as "tender"  areas of ground -glass opaciti es (Ȭ, B, D, red arrows) as compared with CT data from a 

prev ious study. The consolidation (C , green arrow ) and linear densification (Ȭ, B, green arrows) in the upper lobe of 

the right lung are not visualized.  
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ɍɔɚɘɌɞɑɜɔɌɗɑ ɍɚɗɨəɚɏɚ ɝ ɛɚɘɚɥɨɪ ɘɑɞɚɐɌ ȺȾ-

Ȼɂȼ ɛɚɐɞɎɑɜɒɐɌɑɞ əɌɗɔɣɔɑ ɓɌɍɚɗɑɎɌəɔɫ [1]. Ƚɚ-

ɏɗɌɝəɚ ɐɌəəɧɘ ɓɌɜɟɍɑɒəɧɡ ɔɝɞɚɣəɔɖɚɎ, ɣɟɎ-

ɝɞɎɔɞɑɗɨəɚɝɞɨ ɘɑɞɚɐɌ ȺȾ-Ȼɂȼ Ɏ ɎɧɫɎɗɑəɔɔ ɖɚ-

ɜɚəɌɎɔɜɟɝəɚɕ ɔəɠɑɖɢɔɔ ɖɚɗɑɍɗɑɞɝɫ ɚɞ 70% ɐɚ 

80% [6, 7]. Ⱦɑɘ əɑ ɘɑəɑɑ, ɐɌəəɧɕ ɘɑɞɚɐ ɐɔɌɏəɚ-

ɝɞɔɖɔ ɔɘɑɑɞ əɑɖɚɞɚɜɧɑ ɚɏɜɌəɔɣɑəɔɫ, ɝɜɑɐɔ ɖɚ-

ɞɚɜɧɡ əɌɔɍɚɗɨɤɔɕ ɔəɞɑɜɑɝ ɎɧɓɧɎɌɑɞ ɛɚɗɟɣɑəɔɑ 

ɗɚɒəɚɚɞɜɔɢɌɞɑɗɨəɧɡ ɜɑɓɟɗɨɞɌɞɚɎ ɟ ɍɑɝɝɔɘɛ-

ɞɚɘəɧɡ ɍɚɗɨəɧɡ ɔ ɍɚɗɨəɧɡ ɝ ɞɔɛɔɣəɚɕ ȶȾ-

ɖɌɜɞɔəɚɕ Ɏɔɜɟɝəɚɕ ɛəɑɎɘɚəɔɔ. Ȼɚ ɘəɑəɔɪ ɌɎ-

ɞɚɜɚɎ ɓɌɜɟɍɑɒəɧɡ ɛɟɍɗɔɖɌɢɔɕ, ɛɚɗɟɣɑəɔɑ ɗɚɒ-

əɚɚɞɜɔɢɌɞɑɗɨəɧɡ ɜɑɓɟɗɨɞɌɞɚɎ ɛɚ ɐɌəəɧɘ ȺȾ-

Ȼɂȼ ɘɚɒɑɞ ɍɧɞɨ ɝɎɫɓɌəɚ ɝ əɌɜɟɤɑəɔɑɘ ɞɑɡəɔ-

ɖɔ ɓɌɍɚɜɌ ɍɔɚɘɌɞɑɜɔɌɗɌ, ɑɏɚ ɡɜɌəɑəɔɫ ɔ ɞɜɌəɝ-

ɛɚɜɞɔɜɚɎɖɔ, Ɍ ɞɌɖɒɑ ɝ əɔɓɖɚɕ Ɏɔɜɟɝəɚɕ 

əɌɏɜɟɓɖɚɕ əɌ ɜɌəəɑɕ ɝɞɌɐɔɔ ɓɌɍɚɗɑɎɌəɔɫ [7, 8].  

Ȯ ɚɞɗɔɣɔɑ ɚɞ ɘɑɞɚɐɌ ȺȾ-Ȼɂȼ, ȶȾ ɗɑɏɖɔɡ 

ɚɍɗɌɐɌɑɞ Ɏɧɝɚɖɚɕ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨɪ Ɏ ɐɔɌɏəɚ-

ɝɞɔɖɑ COVID-19, ɛɚ ɐɌəəɧɘ ɔɝɝɗɑɐɚɎɌəɔɫ Ai T. 

ɝ ɝɚɌɎɞ. ɚɖɚɗɚ 97%, ɚɐəɌɖɚ, ɘɑəɑɑ ɝɛɑɢɔɠɔɣəɌ 

[7]. ȹɌɔɍɚɗɑɑ ɡɌɜɌɖɞɑɜəɧɘɔ ȶȾ-ɛɜɔɓəɌɖɌɘɔ 

ɛɚɜɌɒɑəɔɫ ɗɑɏɖɔɡ ɛɜɔ ɛɚɐɞɎɑɜɒɐɑəəɚɕ COVID-

19 ɛəɑɎɘɚəɔɔ ɫɎɗɫɪɞɝɫ ɛɜɑɔɘɟɥɑɝɞɎɑəəɚ ɐɎɟ-

ɝɞɚɜɚəəɔɑ ɔəɞɑɜɝɞɔɢɔɌɗɨəɧɑ ɔɓɘɑəɑəɔɫ ɗɑɏ-

ɖɔɡ: ɝɔɘɛɞɚɘ çɘɌɞɚɎɚɏɚ ɝɞɑɖɗɌè (ɐɚ 62%); ɝɚɣɑ-

ɞɌəɔɑ çɘɌɞɚɎɚɏɚ ɝɞɑɖɗɌè ɔ ɖɚəɝɚɗɔɐɌɢɔɕ (ɐɚ 

42%); ɞɚɗɨɖɚ ɖɚəɝɚɗɔɐɌɢɔɔ (ɐɚ 50%) [7, 9 -12]. 

ȺɛɔɝɌəəɧɑ ɔɓɘɑəɑəɔɫ ɗɑɏɖɔɡ ɘɚɏɟɞ ɍɧɞɨ ɚɍəɌ-

ɜɟɒɑəɧ Ɏ ɜɌɓɗɔɣəɧɑ ɛɑɜɔɚɐɧ ɓɌɍɚɗɑɎɌəɔɫ, əɚ 

ɣɌɥɑ ɛɜɚɫɎɗɫɪɞɝɫ əɌ 6-11 ɐɑəɨ ɚɞ ɜɌɓɎɔɞɔɫ 

ɛɑɜɎɧɡ ɖɗɔəɔɣɑɝɖɔɡ ɝɔɘɛɞɚɘɚɎ [9]. ȶɌɖ ɛɜɌɎɔ-

ɗɚ, ɝɔɘɛɞɚɘ çɘɌɞɚɎɚɏɚ ɝɞɑɖɗɌè ɎɧɫɎɗɫɑɞɝɫ əɌ 

ɛɜɚɞɫɒɑəɔɔ Ɏɝɑɏɚ ɛɑɜɔɚɐɌ ɓɌɍɚɗɑɎɌəɔɫ, ɝ ɛɚ-

ɝɗɑɐɟɪɥɑɕ ɖɚəɝɚɗɔɐɌɢɔɑɕ ɔ ɟɘɑəɨɤɑəɔɑɘ ɜɌɓ-

ɘɑɜɚɎ ɚɣɌɏɚɎ ɛɚɝɗɑ 5-ɏɚ ɐəɫ ɛɜɔ ɍɗɌɏɚɛɜɔɫɞəɚɘ 

ɞɑɣɑəɔɔ ɎɚɝɛɌɗɔɞɑɗɨəɚɏɚ ɛɜɚɢɑɝɝɌ Ɏ ɗɑɏɖɔɡ. 

ȿɞɚɗɥɑəɔɑ ɘɑɒɐɚɗɨɖɚɎɧɡ ɛɑɜɑɏɚɜɚɐɚɖ ɣɌɥɑ 

ɎɝɞɜɑɣɌɑɞɝɫ ɣɑɜɑɓ 6-17 ɐəɑɕ ɛɚɝɗɑ ɜɌɓɎɔɞɔɫ 

ɖɗɔəɔɣɑɝɖɔɡ ɝɔɘɛɞɚɘɚɎ. Ȯ ɛɚɓɐəɑɕ ɠɌɓɑ ɓɌɍɚ-

ɗɑɎɌəɔɫ ɘɚɏɟɞ ɚɝɞɌɎɌɞɨɝɫ ɗɔəɑɕəɧɑ ɟɣɌɝɞɖɔ 

ɟɛɗɚɞəɑəɔɫ ɗɑɏɚɣəɚɕ ɞɖɌəɔ, ɖɌɖ ɛɜɌɎɔɗɚ, Ɏ 

ɝɟɍɛɗɑɎɜɌɗɨəɧɡ ɚɞɐɑɗɌɡ əɔɒəɔɡ ɐɚɗɑɕ ɗɑɏɖɔɡ. 

Ȼɚɐɚɍəɧɑ ɔɓɘɑəɑəɔɫ Ɏ ɗɑɏɖɔɡ, ɡɌɜɌɖɞɑɜəɧɑ ɐɗɫ 

ɖɚɜɚəɌɎɔɜɟɝəɚɕ ɔəɠɑɖɢɔɔ, ɍɧɗɔ ɎɧɫɎɗɑəɧ ɟ 

əɌɤɑɏɚ ɛɌɢɔɑəɞɌ, ɣɞɚ, ɝ ɟɣɑɞɚɘ ɖɗɔəɔɣɑɝɖɚɕ 

ɖɌɜɞɔəɧ, ɛɚɓɎɚɗɔɗɚ ɟɝɞɌəɚɎɔɞɨ ɐɔɌɏəɚɓ COVID-

19, əɑɝɘɚɞɜɫ əɌ ɚɞɜɔɢɌɞɑɗɨəɧɑ ɜɑɓɟɗɨɞɌɞɧ ɗɌ-

ɍɚɜɌɞɚɜəɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɔəɠɑɖɢɔɔ (ɜɔɝ. 1 - 3).  

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɛɚɗɟɣɑəɔɑ ɚɞɜɔɢɌɞɑɗɨəɧɡ 

ɜɑɓɟɗɨɞɌɞɚɎ ɞɑɝɞɔɜɚɎɌəɔɫ ɛɚ ɐɌəəɧɘ ȺȾ-Ȼɂȼ 

əɑ ɔɝɖɗɪɣɌɑɞ Ɏɚɓɘɚɒəɚɝɞɨ əɌɗɔɣɔɫ ɟ ɍɚɗɨəɚɏɚ 

ɖɚɜɚəɌɎɔɜɟɝəɚɕ ɔəɠɑɖɢɔɔ.  

ȽɚɏɗɌɝəɚ ɜɑɖɚɘɑəɐɌɢɔɫɘ ɀɗɑɕɤəɑɜɚɎɝɖɚ-

ɏɚ ɝɚɚɍɥɑɝɞɎɌ 2020 ɏ., ɛɚɖɌɓɌəɔɑɘ ɐɗɫ ɛɜɚɎɑ-

ɐɑəɔɫ ȶȾ ɗɑɏɖɔɡ ɛɜɔ ɚɞɜɔɢɌɞɑɗɨəɚɘ ɜɑɓɟɗɨɞɌɞɑ 

ɗɌɍɚɜɌɞɚɜəɚɏɚ ɞɑɝɞɌ əɌ COVID-19 ɫɎɗɫɑɞɝɫ 

əɌɗɔɣɔɑ ɛɜɔɓəɌɖɚɎ ɟɘɑɜɑəəɚɏɚ ɔɗɔ ɞɫɒɑɗɚɏɚ 

ɛɚɜɌɒɑəɔɫ ɗɑɏɖɔɡ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɡɌɜɌɖɞɑɜəɚɕ 

ɐɗɫ ɩɞɚɏɚ ɓɌɍɚɗɑɎɌəɔɫ ɖɗɔəɔɣɑɝɖɚɕ ɖɌɜɞɔəɚɕ 

[5]. ȻɜɚɎɑɐɑəɔɑ ȶȾ ɗɑɏɖɔɡ ɛɜɔ ɚɞɜɔɢɌɞɑɗɨəɚɘ 

ɜɑɓɟɗɨɞɌɞɑ ɗɌɍɚɜɌɞɚɜəɚɏɚ ɞɑɝɞɌ ɟ ɛɌɢɔɑəɞɚɎ ɝ 

ɖɗɔəɔɖɚɕ COVID-19 ɜɑɖɚɘɑəɐɚɎɌəɚ ɞɌɖɒɑ Ȯɝɑ-

ɘɔɜəɚɕ ɚɜɏɌəɔɓɌɢɔɑɕ ɓɐɜɌɎɚɚɡɜɌəɑəɔɫ [13]. 

ȳɌɖɗɪɣɑəɔɑ. 

ȻɜɑɐɝɞɌɎɗɑəəɧɕ ɖɗɔəɔɣɑɝɖɔɕ ɝɗɟɣɌɕ ɐɑ-

ɘɚəɝɞɜɔɜɟɑɞ ɎɌɒəɟɪ ɜɚɗɨ ȶȾ ɗɑɏɖɔɡ Ɏ ɎɧɫɎɗɑ-

əɔɔ ɍɚɗɨəɧɡ COVID-19, ɚɝɚɍɑəəɚ ɛɜɔ əɌɗɔɣɔɔ 

ɡɌɜɌɖɞɑɜəɧɡ ɖɗɔəɔɣɑɝɖɔɡ ɛɜɚɫɎɗɑəɔɕ ɐɌəəɚɏɚ 

ɓɌɍɚɗɑɎɌəɔɫ ɔ ɚɞɜɔɢɌɞɑɗɨəɚɏɚ ɜɑɓɟɗɨɞɌɞɌ ɞɑ-

ɝɞɔɜɚɎɌəɔɫ ɛɚ ɐɌəəɧɘ ȺȾ-Ȼɂȼ. ȺɐəɌɖɚ, ȶȾ əɑ 

ɫɎɗɫɑɞɝɫ ɓɌɎɑɜɤɌɪɥɔɘ ɩɞɌɛɚɘ ɐɔɌɏəɚɝɞɔɖɔ 

COVID -19, ɛɚɩɞɚɘɟ ɓɌ ɞɌɖɔɘɔ ɛɌɢɔɑəɞɌɘɔ ɜɑ-

ɖɚɘɑəɐɟɑɞɝɫ ɚɝɟɥɑɝɞɎɗɫɞɨ ɘɚəɔɞɚɜɔəɏ ɩɠɠɑɖ-

ɞɔɎəɚɝɞɔ ɗɑɣɑəɔɫ ɔ ɛɜɚɎɚɐɔɞɨ ɛɚɝɗɑɐɟɪɥɔɑ 

ɗɌɍɚɜɌɞɚɜəɧɑ ɞɑɝɞɔɜɚɎɌəɔɫ əɌ ɛɜɑɐɘɑɞ ɎɧɫɎ-

ɗɑəɔɫ ȼȹȶ Ɏɚɓɍɟɐɔɞɑɗɫ ɔəɠɑɖɢɔɔ - SARS-CoV-

2, ɣɞɚɍɧ ɔɓɍɑɒɌɞɨ ɚɤɔɍɚɣəɚɏɚ ɐɔɌɏəɚɓɌ.   

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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ȸȺȹȴȾȺȼȴȹȯ ȻȺȼȬȲȱȹȴɋ ȷȱȯȶȴɁ Ƚ ȻȺȸȺɅɈɊ ȶȺȸȻɈɊȾȱȼȹȺȵ  

ȾȺȸȺȯȼȬɀȴȴ Ȼȼȴ ȾȴȻȴɃȹȺȸ ȾȱɃȱȹȴȴ ȶȺȼȺȹȬȮȴȼȿȽȹȺȵ ȴȹɀȱȶɂȴȴ 

 

ȸɑɗɌɐɓɑ ȹ.Ȯ.1, ȿɝɞɪɒɌəɔə Ȱ.Ȯ.1, ȾɑɜəɚɎɚɕ Ƚ.ȶ.1,2,  

ɄɌɜɔɫ Ȭ.ȸ.1, ȯɌɘɌə Ƚ.Ȭ.1 

 
ɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. ɂɑɗɨɪ əɌɝɞɚɫɥɑɕ ɜɌɍɚɞɧ ɫɎɗɫɑɞɝɫ ɐɑɘɚəɝɞɜɌɢɔɫ ɩɠɠɑɖ-

ɞɔɎəɚɝɞɔ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ (ȶȾ) Ɏ ɘɚəɔɞɚɜɔəɏɑ ɛɚɜɌɒɑəɔɫ ɗɑɏɚɣəɚɕ 

ɞɖɌəɔ ɔ ɚɢɑəɖɑ ɛɜɚɎɚɐɔɘɚɏɚ ɗɑɣɑəɔɫ Ɏɔɜɟɝəɚɕ ɛəɑɎɘɚəɔɔ, ɎɧɓɎɌəəɚɕ əɚɎɧɘ 

ɖɚɜɚəɌɎɔɜɟɝɚɘ SARS-CoV-2 (Severe Acute Respiratory Syndrome CoronaVirus 

2).  

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. ȻɌɢɔɑəɞ ȶ., 56 ɗɑɞ, ɝ ɒɌɗɚɍɌɘɔ əɌ ɛɚɎɧɤɑəɔɑ ɞɑɘɛɑɜɌ-

ɞɟɜɧ ɞɑɗɌ ɐɚ 38,5↔ Ƚ, ɎɗɌɒəɧɕ ɖɌɤɑɗɨ, ɎɧɜɌɒɑəəɟɪ ɝɗɌɍɚɝɞɨ, ɚɐɧɤɖɟ, ɚɥɟɥɑəɔɑ ɝɐɌɎ-

ɗɑəəɚɝɞɔ Ɏ ɏɜɟɐəɚɕ ɖɗɑɞɖɑ, ɛɚɞɑɜɪ ɚɍɚəɫəɔɫ ɔ ɎɖɟɝɌ. ȻɌɢɔɑəɞɟ ɍɧɗɔ Ɏɧɛɚɗəɑəɧ ɚɍɥɔɕ 

ɔ ɍɔɚɡɔɘɔɣɑɝɖɔɕ ɌəɌɗɔɓɧ ɖɜɚɎɔ, ɛɜɚɎɚɐɔɗɌɝɨ ɛɟɗɨɝɚɖɝɔɘɑɞɜɔɫ, ȶȾ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ 

ɖɗɑɞɖɔ, ɌəɌɗɔɓ əɌ ɎɧɫɎɗɑəɔɑ ȼȹȶ-ɎɔɜɟɝɌ SARS-CoV-2 ɘɑɞɚɐɚɘ ɛɚɗɔɘɑɜɌɓəɚɕ ɢɑɛəɚɕ 

ɜɑɌɖɢɔɔ (Ȼɂȼ).  

ȼɑɓɟɗɨɞɌɞɧ. ȿ ɛɌɢɔɑəɞɌ ɝ ɛɑɜɎɔɣəɧɘ ɚɞɜɔɢɌɞɑɗɨəɧɘ ɘɌɓɖɚɘ əɌ ȼȹȶ-ɎɔɜɟɝɌ 

SARS-CoV-2 ɝ ɛɚɘɚɥɨɪ ȶȾ ɍɧɗɌ ɎɧɫɎɗɑəɌ ɎɔɜɟɝəɌɫ ɛəɑɎɘɚəɔɫ, ɎɛɚɝɗɑɐɝɞɎɔɔ ɛɚɐ-

ɞɎɑɜɒɐɑəəɌɫ ɖɌɖ COVID-19. ȶȾ ɛɚɓɎɚɗɔɗɌ ɚɢɑəɔɞɨ ɩɠɠɑɖɞɔɎəɚɝɞɨ ɛɜɚɎɚɐɔɘɚɕ ɞɑɜɌɛɔɔ 

ɔ ɎɧɍɜɌɞɨ əɌɔɍɚɗɑɑ ɚɛɞɔɘɌɗɨəɟɪ ɝɡɑɘɟ ɗɑɣɑəɔɫ, ɖɚɞɚɜɌɫ ɛɜɔɎɑɗɌ ɖ ɟɘɑəɨɤɑəɔɪ ɚɍɦɑ-

ɘɌ ɛɚɜɌɒɑəɔɫ ɗɑɏɖɔɡ, ɔ, Ɏ ɐɌɗɨəɑɕɤɑɘ, ɖ ɎɧɓɐɚɜɚɎɗɑəɔɪ.  

ȳɌɖɗɪɣɑəɔɑ. ȶȾ ɫɎɗɫɑɞɝɫ ɎɧɝɚɖɚɔəɠɚɜɘɌɞɔɎəɧɘ ɘɑɞɚɐɚɘ ɐɔɌɏəɚɝɞɔɖɔ Ɏɔɜɟɝ-

əɧɡ ɛəɑɎɘɚəɔɕ, ɎɧɓɎɌəəɧɡ ɖɚɜɚəɌɎɔɜɟɝɚɘ SARS-CoV-2, ɛɚɓɎɚɗɫɪɥɔɘ ɚɛɜɑɐɑɗɔɞɨ ɝɞɑ-

ɛɑəɨ ɎɧɜɌɒɑəəɚɝɞɔ ɛɚɜɌɒɑəɔɫ ɗɑɏɚɣəɚɕ ɞɖɌəɔ, ɚɢɑəɔɞɨ ɐɔəɌɘɔɖɟ ɔɓɘɑəɑəɔɕ ɔ ɩɠ-

ɠɑɖɞɔɎəɚɝɞɨ ɛɜɚɎɚɐɔɘɚɕ ɞɑɜɌɛɔɔ. 

 

ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɖɚɜɚəɌɎɔɜɟɝ, SARS-CoV-2, COVID -19, ɎɔɜɟɝəɌɫ ɛəɑɎɘɚəɔɫ, ȶȾ 

ɗɑɏɖɔɡ. 
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LUNG DAMAGE MONITORING BY COMPUTED TOMOGRAPHY IN TYPICAL 

CORONAVIRUS DISEASE 

 

Meladze N.V. 1, Ustyuzhanin D.V. 1, Ternovoy S.K.1,2,  

Shariya A.M. 1, Gaman S.A. 1 
 

urpose.  To demonstrate the effectiveness of computed tomography (CT) in lung 

damage monitoring and the treatment assessment of viral pneumonia caused by 

the new SARS -CoV-2 coronavirus (Severe Acute Respiratory Syndrome CoronaVirus 

2). 

Materials and methods.  56-year -old patient K. with complaints of fever up to 38.5Á 

C, wet cough, severe weakness, shortness of breath, feeling of tightness in the chest, loss of 

smell and taste underwent general and biochemical blood tests, performed pulse oximetry, 

CT of the chest orga ns, analysis for the detection of SARS -CoV-2 virus RNA by polymerase 
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chain reaction (PCR).  

Results.  Viral COVID -19 pneumonia was detected and confirmed by CT of the chest 

in a p atient with a primary negative test on the SARS -CoV-2 virus. CT allowed to eval uate 

the effectiveness of the therapy and choose the most optimal treatment, which led to a d e-

crease in the volume of lung damage and further complete recovery.  

Conclusion.  CT is a highly informative method for evaluation of lung damage d y-

namics in patient s with viral pneumonia caused by SARS -CoV-2 coronavirus that allowed to 

assess the effectiveness of the therapy in patients with lung damage in pneumonia caused 

by SARS -CoV-2.  
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11 ɘɌɜɞɌ 2020 ɏɚɐɌ Ɏɚ Ɏɝɑɘ ɘɔɜɑ ɚɍɦ-

ɫɎɗɑəɌ ɛɌəɐɑɘɔɫ ɚɝɞɜɚɏɚ ɜɑɝɛɔɜɌ-

ɞɚɜəɚɏɚ ɓɌɍɚɗɑɎɌəɔɫ ð COVID -19 

(Corona Virus Disease 2019, ɖɚɜɚəɌ-

ɎɔɜɟɝəɌɫ ɍɚɗɑɓəɨ 2019 ɏɚɐɌ), ɎɧɓɧɎɌ-

ɑɘɚɏɚ əɚɎɧɘ ɖɚɜɚəɌɎɔɜɟɝɚɘ SARS-CoV-2. ȹɌ 

03.06.20 Ɏ ɘɔɜɑ ɓɌɜɑɏɔɝɞɜɔɜɚɎɌəɚ ɍɚɗɑɑ 6,5 

ɘɔɗɗɔɚəɚɎ ɝɗɟɣɌɑɎ ɓɌɜɌɒɑəɔɫ COVID-19 ɔ 385 

ɞɧɝɫɣ ɗɑɞɌɗɨəɧɡ ɔɝɡɚɐɚɎ [1]. Ȱɗɫ COVID-19 ɡɌ-

ɜɌɖɞɑɜəɚ əɌɗɔɣɔɑ ɞɌɖɔɡ ɖɗɔəɔɣɑɝɖɔɡ ɝɔɘɛɞɚ-

ɘɚɎ ɚɝɞɜɚɕ ɜɑɝɛɔɜɌɞɚɜəɚɕ Ɏɔɜɟɝəɚɕ ɔəɠɑɖɢɔɔ, 

ɖɌɖ ɗɔɡɚɜɌɐɖɌ, ɖɌɤɑɗɨ, Ɏ ɞɫɒɑɗɧɡ ɝɗɟɣɌɫɡ ð 

ɚɐɧɤɖɌ, Ɍ ɞɌɖɒɑ ɝɔɘɛɞɚɘɧ ɔəɞɚɖɝɔɖɌɢɔɔ: 

ɟɝɞɌɗɚɝɞɨ ɔ ɝɗɌɍɚɝɞɨ, ɏɚɗɚɎəɌɫ ɍɚɗɨ, ɐɔɝɛɑɛɝɔɫ 

ɔ ɐɔɌɜɑɫ. ȹɌɔɍɚɗɑɑ ɣɌɝɞɧɑ ɛɜɚɫɎɗɑəɔɫ ɞɫɒɑɗɧɡ 

ɝɗɟɣɌɑɎ ð ɛəɑɎɘɚəɔɫ (76%) ɔ ɏɔɛɚɖɝɔɫ (38%) [2]. 

ȺɝəɚɎəɧɘ ɘɑɞɚɐɚɘ ɗɌɍɚɜɌɞɚɜəɚɏɚ ɛɚɐɞɎɑɜɒɐɑ-

əɔɫ əɌɗɔɣɔɫ ɎɔɜɟɝɌ ɫɎɗɫɑɞɝɫ ɎɧɫɎɗɑəɔɑ ȼȹȶ 

SARS-CoV-2 Ɏ ɘɌɓɖɑ ɔɓ əɚɝɚɏɗɚɞɖɔ ɔ/ɔɗɔ ɜɚɞɚ-

ɏɗɚɞɖɔ ɘɑɞɚɐɚɘ ɛɚɗɔɘɑɜɌɓəɚɕ ɢɑəəɚɕ ɜɑɌɖɢɔɔ 

(Ȼɂȼ) ɝ ɚɍɜɌɞəɚɕ ɞɜɌəɝɖɜɔɛɢɔɑɕ. ȺɐəɌɖɚ, əɑ-

ɝɘɚɞɜɫ əɌ Ɏɧɝɚɖɟɪ ɝɛɑɢɔɠɔɣəɚɝɞɨ ɘɑɞɚɐɌ, 

ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ Ȼɂȼ Ɏ ɎɧɫɎɗɑəɔɔ COVID-19 

əɑ ɛɜɑɎɧɤɌɑɞ 60-70%. ȻɚɖɌɓɌəɚ, ɣɞɚ ȶȾ ɔɘɑɑɞ 

ɘɌɖɝɔɘɌɗɨəɟɪ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ Ɏ ɎɧɫɎɗɑəɔɔ 

ɔɓɘɑəɑəɔɔ↑ Ɏ ɗɑɏɖɔɡ, ɡɌɜɌɖɞɑɜəɧɡ ɐɗɫ COVID -19 

ɛəɑɎɘɚəɔɔ↑ [3, 4].  

ȶɗɔəɔɣɑɝɖɚɑ əɌɍɗɪɐɑəɔɑ.  

ȻɜɑɐɝɞɌɎɗɑə ɖɗɔəɔɣɑɝɖɔɕ ɝɗɟɣɌɕ ɛɌɢɔɑə-

ɞɌ ȶ., 56 ɗɑɞ, ɖɚɞɚɜɧɕ ɍɧɗ ɏɚɝɛɔɞɌɗɔɓɔɜɚɎɌə ɛɚ 

ɝɖɚɜɚɕ ɛɚɘɚɥɔ Ɏ ɀȯȭȿ çȹȸȴɂ ɖɌɜɐɔɚɗɚɏɔɔè 

ȸȳ ȼɀ 15.04.2020 ɏ.  ɝ ɒɌɗɚɍɌɘɔ əɌ ɛɚɎɧɤɑəɔɑ 

ɞɑɘɛɑɜɌɞɟɜɧ ɞɑɗɌ ɐɚ 38,5ÁC, ɎɗɌɒəɧɕ ɖɌɤɑɗɨ, 

ɚɐɧɤɖɟ, ɎɧɜɌɒɑəəɟɪ ɝɗɌɍɚɝɞɨ, ɚɥɟɥɑəɔɑ 

ɝɐɌɎɗɑəəɚɝɞɔ Ɏ ɏɜɟɐəɚɕ ɖɗɑɞɖɑ, ɚɥɟɥɑəɔɑ ɛɚ-

ɞɑɜɔ ɚɍɚəɫəɔɫ ɔ ɎɖɟɝɌ. ȴɓ ɌəɌɘəɑɓɌ ɔɓɎɑɝɞəɚ, 

ɣɞɚ 11.04.2020 ɏ. ɛɌɢɔɑəɞ ɚɞɘɑɞɔɗ ɛɚɎɧɤɑəɔɑ 

ɞɑɘɛɑɜɌɞɟɜɧ ɞɑɗɌ ɐɚ 38ÁC ɔ ɝɗɌɍɚɝɞɨ, ɖ ɎɜɌɣɌɘ 

əɑ ɚɍɜɌɥɌɗɝɫ, ɝɌɘɚɝɞɚɫɞɑɗɨəɚ ɐɚɘɌ ɛɜɔəɔɘɌɗ 

ɒɌɜɚɛɚəɔɒɌɪɥɔɑ ɛɜɑɛɌɜɌɞɧ (ɛɌɜɌɢɑɞɌɘɚɗ) ð 

ɍɑɓ ɩɠɠɑɖɞɌ. 15.04.2020 ɏ. Ɏ ɝɎɫɓɔ ɝ ɟɡɟɐɤɑəɔ-

ɑɘ ɝɚɝɞɚɫəɔɫ, ɟɝɔɗɑəɔɑɘ ɖɌɤɗɫ ɔ ɛɚɫɎɗɑəɔɑɘ 

ɎɧɜɌɒɑəəɚɕ ɚɐɧɤɖɔ ɔ ɚɥɟɥɑəɔɫ ɝɐɌɎɗɑəəɚ-

ɝɞɔ Ɏ ɏɜɟɐəɚɕ ɖɗɑɞɖɑ, ɛɌɢɔɑəɞ ɎɧɓɎɌɗ ɍɜɔɏɌɐɟ 

ɝɖɚɜɚɕ ɛɚɘɚɥɔ ɔ ɍɧɗ ɏɚɝɛɔɞɌɗɔɓɔɜɚɎɌə Ɏ ɀȯȭȿ 

çȹȸȴɂ ȶɌɜɐɔɚɗɚɏɔɔè ɝ ɐɔɌɏəɚɓɚɘ: çȶɚɜɚəɌɎɔ-

ɜɟɝəɌɫ ɔəɠɑɖɢɔɫ əɑɟɞɚɣəɑəəɌɫ, ɞɫɒɑɗɚɏɚ ɞɑɣɑ-

əɔɫ. ȰɎɟɝɞɚɜɚəəɫɫ ɍɜɚəɡɚɛəɑɎɘɚəɔɫ. ȬɗɨɎɑɚ-

ɗɫɜəɧɕ ɚɞɑɖ, ɐɧɡɌɞɑɗɨəɌɫ əɑɐɚɝɞɌɞɚɣəɚɝɞɨ (Ȱȹ) 

0-1 ɝɞɑɛɑəɔè. ȶɌɖɔɑ-ɗɔɍɚ ɟɖɌɓɌəɔɫ əɌ ɖɚəɞɌɖɞ ɝ 

ɔəɠɑɖɢɔɚəəɧɘɔ ɍɚɗɨəɧɘɔ ɔɗɔ Ɏɧɑɓɐ ɓɌ ɛɜɑɐɑ-

ɗɧ ȼɀ ɓɌ ɛɚɝɗɑɐəɔɑ 14 ɐəɑɕ ɐɚ ɓɌɍɚɗɑɎɌəɔɫ ɟ 

ɛɌɢɔɑəɞɌ ɚɞɝɟɞɝɞɎɚɎɌɗɔ. Ȼɜɔ ɚɝɘɚɞɜɑ Ɏ ɛɜɔɑɘ-

əɚɘ ɚɞɐɑɗɑəɔɔ ɝɚɝɞɚɫəɔɑ ɛɌɢɔɑəɞɌ ɍɧɗɚ ɜɌɝɢɑ-

əɑəɚ ɖɌɖ ɞɫɒɑɗɚɑ. ȾɑɘɛɑɜɌɞɟɜɌ ɞɑɗɌ ɍɧɗɌ 

38,3ÁC, ɣɌɝɞɚɞɌ ɐɧɡɌəɔɫ (ɃȰȰ) 29 Ɏ ɘɔəɟɞɟ, 

ɃȽȽ 93 ɟɐɌɜɚɎ Ɏ ɘɔəɟɞɟ, ɌɜɞɑɜɔɌɗɨəɚɑ ɐɌɎɗɑ-

əɔɑ 120/80 ɘɘ ɜɞ. ɝɞ., ɝɌɞɟɜɌɢɔɫ, ɔɓɘɑɜɑəəɌɫ 

ɛɟɗɨɝɚɖɝɔɘɑɞɜɚɘ (SpO2), ɝɚɝɞɌɎɗɫɗɌ 94-95%.  

15.04.2020 ɏ. Ɏ ɝɞɌɢɔɚəɌɜɑ ɛɌɢɔɑəɞɟ ɍɧɗɌ 

ɎɧɛɚɗəɑəɌ ȶȾ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ, ɛɚ ɜɑ-

ɓɟɗɨɞɌɞɌɘ ɖɚɞɚɜɚɕ ɎɧɫɎɗɑəɧ ɘəɚɒɑɝɞɎɑəəɧɑ 

ɟɣɌɝɞɖɔ ɚɣɌɏɚɎɚɕ ɔəɞɑɜɝɞɔɢɔɌɗɨəɚɕ ɔəɠɔɗɨ-

ɞɜɌɢɔɔ ɛɚ ɞɔɛɟ çɘɌɞɚɎɚɏɚ ɝɞɑɖɗɌè Ɏɝɑɡ ɐɚɗɑɕ 

ɗɬɏɖɔɡ ɐɔɌɘɑɞɜɚɘ ɐɚ 1,5 ɝɘ, ɣɌɝɞɔɣəɚ ɝɗɔɎɌɪ-

ɥɔɑɝɫ ɘɑɒɐɟ ɝɚɍɚɕ, ɍɚɗɑɑ ɎɧɜɌɒɑəəɧɑ Ɏ ɛɑɜɔ-

ɠɑɜɔɣɑɝɖɔɡ ɚɞɐɑɗɌɡ ɗɬɏɖɔɡ ɝ ɑɐɔəɔɣəɧɘɔ ɓɚ-

əɌɘɔ ɝɟɍɛɗɑɎɜɌɗɨəɚɕ ɖɚəɝɚɗɔɐɌɢɔɔ. Ȼɜɚɢɑəɞ 

ɛɚɜɌɒɑəɔɫ ɗɑɏɚɣəɚɕ ɞɖɌəɔ ɝɚɝɞɌɎɗɫɗ ɚɖɚɗɚ 70-

75%, ɣɞɚ ɝɚɚɞɎɑɞɝɞɎɚɎɌɗɚ ɞɫɒɑɗɚɕ ɝɞɑɛɑəɔ ɛɚ-

ɜɌɒɑəɔɫ ȶȾ-3 (ɜɔɝ. 1).  

Ȯ ɗɌɍɚɜɌɞɚɜəɧɡ ɔɝɝɗɑɐɚɎɌəɔɫɡ ɚɞɘɑɣɑəɚ 

ɛɚɎɧɤɑəɔɑ ɖɚəɢɑəɞɜɌɢɔɔ Ƚ-ɜɑɌɖɞɔɎəɚɏɚ ɍɑɗɖɌ 

(Ƚȼȭ) ɐɚ 43 ɘɏ/ɗ (N 0,00 - 5,00 ɘɏ/ɗ), ɌɖɞɔɎ-

əɚɝɞɨ ȬȷȾ ɝɚɝɞɌɎɗɫɗɌ 62,0 ȱɐ/ɗ (N 3,0 - 40,0 

ȱɐ/ɗ); ȬȽȾ ð 46,0 ȱɐ/ɗ (N 3,0 - 34,0 ȱɐ/ɗ). Ƀɔɝɗɚ 

ɗɑɕɖɚɢɔɞɚɎ ð 8,3 10*9/ɗ (N 4,8 - 10,8 10*9 /ɗ), 

ɖɚəɢɑəɞɜɌɢɔɫ ɏɑɘɚɏɗɚɍɔəɌ ð 15,59 ɏ/ɐɗ (N 13,5- 

Ƚ 
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18,0 ɏ/ɐɗ), ɖɚəɢɑəɞɜɌɢɔɫ D-ɐɔɘɑɜɌ ð 190,0 

əɏ/ɘɗ (N 32,0 - 355,0 əɏ/ɘɗ). 

ȸɌɓɚɖ əɌ Ȼɂȼ ɖ ȼȹȶ SARS-CoV-2 ɛɜɔ ɛɚ-

ɝɞɟɛɗɑəɔɔ ð ɚɞɜɔɢɌɞɑɗɨəɧɕ, ɚɐəɌɖɚ ɛɚɎɞɚɜəɧɕ 

ɘɌɓɚɖ ɣɑɜɑɓ ɞɜɔ ɐəɫ ð ɛɚɗɚɒɔɞɑɗɨəɧɕ. 

Ȯ ɝɞɌɢɔɚəɌɜɑ ɛɜɚɎɚɐɔɗɌɝɨ ɝɗɑɐɟɪɥɌɫ ɞɑ-

ɜɌɛɔɫ: ɏɔɐɜɚɖɝɔɡɗɚɜɚɡɔə 200 ɘɏ 2 ɜɌɓɌ Ɏ ɐɑəɨ, 

Ɍɓɔɞɜɚɘɔɢɔə 500 ɘɏ, ɌɘɚɖɝɔɖɗɌɎ 1,2 ɘɏ Ɏəɟɞ-

ɜɔɎɑəəɚ 3 ɜɌɓɌ. ȶɜɚɘɑ ɞɚɏɚ, ɝ ɢɑɗɨɪ ɛɜɚɠɔɗɌɖ-

ɞɔɖɔ ɞɜɚɘɍɚɩɘɍɚɗɔɣɑɝɖɔɡ ɚɝɗɚɒəɑəɔɕ ɛɜɚɎɚ-

ɐɔɗɌɝɨ ɞɑɜɌɛɔɫ ɩəɚɖɝɌɛɌɜɔəɚɘ əɌɞɜɔɫ Ɏ ɛɜɚ-

ɠɔɗɌɖɞɔɣɑɝɖɚɕ ɐɚɓɑ.  

ȹɌ ɠɚəɑ ɛɜɚɎɚɐɔɘɚɏɚ ɗɑɣɑəɔɫ, ɟɒɑ ɣɑɜɑɓ 

5 ɝɟɞɚɖ, ɚɞɘɑɣɌɗɚɝɨ ɝɞɚɕɖɚɑ ɝəɔɒɑəɔɑ ɞɑɘɛɑɜɌ-

ɞɟɜɧ ɞɑɗɌ ɐɚ 37,3ÁC, ɚɞɝɟɞɝɞɎɔɑ ɔəɞɚɖɝɔɖɌɢɔ-

ɚəəɚɏɚ ɝɔəɐɜɚɘɌ, ɏəɚɕəɚɕ ɘɚɖɜɚɞɧ, ɝəɔɒɑəɔɑ 

ɟɜɚɎəɫ Ƚȼȭ ɐɚ 13 ɘɏ/ɗ (N 0,00 - 5,00 ɘɏ/ɗ ), ɣɌ-

ɝɞɚɞɌ ɐɧɡɌɞɑɗɨəɧɡ ɐɎɔɒɑəɔɕ əɑ ɛɜɑɎɧɤɌɗɌ 18 

Ɏ ɘɔəɟɞɟ. ȺɐəɌɖɚ, ɛɚɎɞɚɜəɧɕ ɘɌɓɚɖ əɌ Ȼɂȼ ɖ 

ȼȹȶ SARS-CoV-2- ɐɌɗ ɛɚɗɚɒɔɞɑɗɨəɧɕ ɜɑɓɟɗɨ-

ɞɌɞ. 

Ȼɜɔ ȶȾ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ, Ɏɧɛɚɗ-

əɑəəɚɕ Ɏ ɐɔəɌɘɔɖɑ ɣɑɜɑɓ 5 ɐəɑɕ ɛɚɝɗɑ ɛɚɝɞɟɛ-

ɗɑəɔɫ, ɚɛɜɑɐɑɗɫɗɌɝɨ ɛɚɗɚɒɔɞɑɗɨəɌɫ ɐɔəɌɘɔɖɌ Ɏ 

Ɏɔɐɑ ɟɘɑəɨɤɑəɔɫ ɜɌɝɛɜɚɝɞɜɌəɬəəɚɝɞɔ ɔ ɛɗɚɞ-

əɚɝɞɔ ɛɚɗɔɝɑɏɘɑəɞɌɜəɧɡ ɔəɠɔɗɨɞɜɌɞɔɎəɧɡ ɔɓ-

ɘɑəɑəɔɕ (ɛɚ ɞɔɛɟ çɘɌɞɚɎɚɏɚ ɝɞɑɖɗɌè ɔ ɖɚəɝɚɗɔ-

ɐɌɢɔɔ) Ɏ ɚɍɚɔɡ ɗɑɏɖɔɡ, ɝ ɔɝɡɚɐɚɘ Ɏ ɞɫɒɔɝɞɧɑ 

ɗɔəɑɕəɧɑ ɝɟɍɛɗɑɎɜɌɗɨəɧɑ ɟɣɌɝɞɖɔ ɟɛɗɚɞəɑəɔɫ. 

Ȼɜɚɢɑəɞ ɛɚɜɌɒɑəɔɫ ɗɑɏɚɣəɚɕ ɞɖɌəɔ ɝɚɝɞɌɎɗɫɗ 

ɚɖɚɗɚ 50 -60%, ɣɞɚ ɛɚ-ɛɜɑɒəɑɘɟ ɝɚɚɞɎɑɞɝɞɎɚɎɌ-

ɗɚ ɞɫɒɑɗɚɕ ɝɞɑɛɑəɔ ȶȾ-3 (ɜɔɝ. 2). 

ȹɌ ɠɚəɑ ɛɜɚɎɚɐɔɘɚɕ ɞɑɜɌɛɔɔ əɌ 20-ɕ 

ɐɑəɨ ɛɚɝɗɑ ɏɚɝɛɔɞɌɗɔɓɌɢɔɔ ɚɞɘɑɣɌɗɚɝɨ ɓəɌɣɔ-

ɞɑɗɨəɚɑ ɟɗɟɣɤɑəɔɑ ɝɚɝɞɚɫəɔɫ ɛɌɢɔɑəɞɌ, ɝɞɚɕ-

ɖɌɫ əɚɜɘɌɗɔɓɌɢɔɫ ɞɑɘɛɑɜɌɞɟɜɧ ɞɑɗɌ, ɚɞɝɟɞ-

ɝɞɎɔɑ ɫɎɗɑəɔɕ ɐɧɡɌɞɑɗɨəɚɕ əɑɐɚɝɞɌɞɚɣəɚɝɞɔ, 

ɜɑɏɜɑɝɝɔɜɚɎɌɗ ɖɌɤɑɗɨ, Ɏɑɜəɟɗɚɝɨ ɚɍɚəɫəɔɑ. Ȯ 

ɌəɌɗɔɓɑ ɖɜɚɎɔ ɚɛɜɑɐɑɗɫɗɌɝɨ əɚɜɘɌɗɔɓɌɢɔɫ 

ɟɜɚɎəɫ Ƚȼȭ.  

Ȼɜɔ ɖɚəɞɜɚɗɨəɚɕ ȶȾ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ 

ɖɗɑɞɖɔ ɚɞɘɑɣɌɗɚɝɨ ɝəɔɒɑəɔɑ ɛɗɚɞəɚɝɞɔ ɔ 

ɟɘɑəɨɤɑəɔɑ ɖɚɗɔɣɑɝɞɎɌ ɔ ɜɌɓɘɑɜɚɎ ɟɣɌɝɞɖɚɎ 

ɔəɠɔɗɨɞɜɌɢɔɔ. ȽɟɍɛɗɑɎɜɌɗɨəɚ Ɏ ɓɌɐəɔɡ ɚɞɐɑɗɌɡ 

Ƚ2 ɔ Ƚ6 ɛɜɌɎɚɏɚ ɗɑɏɖɚɏɚ ɚɛɜɑɐɑɗɫɗɔɝɨ ɗɔəɑɕəɧɑ 

ɟɛɗɚɞəɑəɔɫ ɗɑɏɚɣəɚɕ ɞɖɌəɔ ɞɚɗɥɔəɚɕ 3-4 ɘɘ.  

Ⱥɍɦɑɘ ɛɚɜɌɒɑəɔɫ ɗɑɏɚɣəɚɕ ɞɖɌəɔ ɟɘɑəɨɤɔɗɝɫ 

ɐɚ 25%, ɣɞɚ ɝɚɚɞɎɑɞɝɞɎɚɎɌɗɚ ɗɑɏɖɚɕ ɝɞɑɛɑəɔ 

ɞɫɒɑɝɞɔ ȶȾ-1 (ɜɔɝ. 3). 

Ȯ ɝɎɫɓɔ ɝ ɟɗɟɣɤɑəɔɑɘ ɝɚɝɞɚɫəɔɫ, ɛɚɗɟɣɑ-

əɔɑɘ ɞɜɑɡ ɛɚɐɜɫɐ ɚɞɜɔɢɌɞɑɗɨəɧɡ ɘɌɓɖɚɎ əɌ 

Ȼɂȼ ɖ ȼȹȶ SARS-CoV-2, ɚɞɝɟɞɝɞɎɔɑɘ əɑɚɍɡɚɐɔ-

ɘɚɝɞɔ Ɏ ɐɌɗɨəɑɕɤɑɘ ɝɞɌɢɔɚəɌɜəɚɘ ɗɑɣɑəɔɔ ɛɌ-

ɢɔɑəɞ ɍɧɗ ɎɧɛɔɝɌə ɛɚɐ ɌɘɍɟɗɌɞɚɜəɚɑ əɌɍɗɪɐɑ-

əɔɑ. 

Ⱥɍɝɟɒɐɑəɔɑ.  

ȶɗɔəɔɣɑɝɖɌɫ ɝɔɘɛɞɚɘɌɞɔɖɌ ɟ ɍɚɗɨɤɔə-

ɝɞɎɌ ɛɌɢɔɑəɞɚɎ ɝ ɖɚɜɚəɌɎɔɜɟɝəɚɕ ɔəɠɑɖɢɔɑɕ, 

ɖɌɖ ɔ ɟ ɐɌəəɚɏɚ ɛɌɢɔɑəɞɌ, ɎɖɗɪɣɌɑɞ ɛɜɔɓəɌɖɔ 

ɛɚɜɌɒɑəɔɫ əɔɒəɔɡ ɐɧɡɌɞɑɗɨəɧɡ ɛɟɞɑɕ ɝ ɗɔɡɚ-

ɜɌɐɖɚɕ, ɖɌɤɗɑɘ ɔ ɚɐɧɤɖɚɕ. 

Ȯ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ ɛɜɔɍɗɔɓɔɞɑɗɨəɚ ɟ 80% 

ɛɌɢɔɑəɞɚɎ ɚɞɘɑɣɌɑɞɝɫ ɗɑɏɖɚɑ ɞɑɣɑəɔɑ ɔəɠɑɖ-

ɢɔɔ ɍɑɓ ɜɌɓɎɔɞɔɫ ɛəɑɎɘɚəɔɔ ɔɗɔ ɝ ɛəɑɎɘɚəɔɑɕ  

ɗɑɏɖɚɏɚ ɔɗɔ ɝɜɑɐəɑɞɫɒɑɗɚɏɚ ɞɑɣɑəɔɫ, ɟ 14% 

ɚɛɜɑɐɑɗɫɑɞɝɫ ɞɫɒɑɗɚɑ ɞɑɣɑəɔɑ ð ɓɌɞɜɟɐəɑəɔɑ 

ɐɧɡɌəɔɫ ɔ ɚɐɧɤɖɌ, ɃȰȰ ɍɚɗɑɑ 30 Ɏ ɘɔəɟɞɟ, 

SpO2Ò93%, PaO2/FiO2Ò300, ɚɣɌɏɔ ɐɔɠɠɟɓəɧɡ 

ɔəɠɔɗɨɞɜɌɞɔɎəɧɡ ɔɓɘɑəɑəɔɕ ɍɚɗɑɑ 50% ɗɑɏɚɣ-

əɚɕ ɞɖɌəɔ ɛɚ ɐɌəəɧɘ ɜɑəɞɏɑəɚɏɜɌɠɔɔ, ɛɚ-

ɫɎɔɎɤɔɑɝɫ ɓɌ 24-48 ɣɌɝɚɎ ɚɞ əɌɣɌɗɌ ɍɚɗɑɓəɔ, ɔ 

ɟ 5% ɎɝɞɜɑɣɌɑɞɝɫ ɓɌɍɚɗɑɎɌəɔɑ ɝ  ɞɌɖɔɘɔ ɖɜɔɞɔ 

 

ȼɔɝ. 1 Ɍ (Fig. 1 Ɍ) 

 

ȼɔɝ. 1 ɍ (Fig. 1 b) 

 

ȼɔɝ. 1 Ɏ (Fig. 1 ɝ) 

ȼɔɝ. 1.   ȶȾ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ ɛɜɔ ɛɚɝɞɟɛɗɑəɔɔ; Ȭ, ȭ ð ɌɖɝɔɌɗɨəɌɫ ɛɜɚɑɖɢɔɫ, Ȯ ð ɖɚɜɚəɌɗɨəɌɫ 

ɛɜɚɑɖɢɔɫ. 

ȮɔɓɟɌɗɔɓɔɜɟɪɞɝɫ ɘəɚɒɑɝɞɎɑəəɧɑ ɟɣɌɝɞɖɔ ɔəɠɔɗɨɞɜɌɢɔɔ ɗɑɏɚɣəɚɕ ɞɖɌəɔ ɛɚ ɞɔɛɟ çɘɌɞɚɎɚɏɚ ɝɞɑɖɗɌè Ɏ ɚɍɚɔɡ 

ɗɑɏɖɔɡ, ɝɟɍɛɗɑɎɜɌɗɨəɧɑ ɟɣɌɝɞɖɔ ɖɚəɝɚɗɔɐɌɢɔɔ Ɏ ɓɌɐəɑ-ɍɌɓɌɗɨəɧɡ ɚɞɐɑɗɌɡ əɔɒəɔɡ ɐɚɗɑɕ ɗɑɏɖɔɡ; ɛɜɚɢɑəɞ ɛɚ-

ɜɌɒɑəɔɫ ɗɑɏɚɣəɚɕ ɞɖɌəɔ ɚɖɚɗɚ 70-75% (ȶȾ-3). 

Fig. 1.    CT of the chest, upon admission: A, B -  axial slices, C -  coronal slice.  

Multiple areas of pulmonary tissue infiltration are visualized as òground glassó in both lungs, subpleural areas of 

consolidation in the posterior basal parts of the lower lung lobes; the percentage of lung tissue damage is about 

70 -75% (CT -3). 
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ɣɑɝɖɔɘɔ ɝɚɝɞɚɫəɔɫɘɔ, ɖɌɖ ɐɧɡɌɞɑɗɨəɌɫ əɑɐɚ-

ɝɞɌɞɚɣəɚɝɞɨ, ɝɑɛɞɔɣɑɝɖɔɕ ɤɚɖ, ɝɔəɐɜɚɘ ɛɚɗɔɚ-

ɜɏɌəəɚɕ əɑɐɚɝɞɌɞɚɣəɚɝɞɔ [5].  

ȰɌəəɧɕ ɖɗɔəɔɣɑɝɖɔɕ ɝɗɟɣɌɕ ɐɑɘɚəɝɞɜɔ-

ɜɟɑɞ ɞɫɒɑɗɟɪ ɠɚɜɘɟ ɞɑɣɑəɔɫ ɓɌɍɚɗɑɎɌəɔɫ, 

ɚɝɗɚɒəɑəəɚɏɚ ɛəɑɎɘɚəɔɑɕ ɝ əɌɗɔɣɔɑɘ ɞɔɛɔɣ-

əɚɕ ɐɗɫ COVID-19 ȶȾ-ɖɌɜɞɔəɧ. ȺɞɜɔɢɌɞɑɗɨəɧɕ 

ɜɑɓɟɗɨɞɌɞ ɘɌɓɖɚɎ əɌ Ȼɂȼ ȼȹȶ-ɎɔɜɟɝɌ əɑ ɔɝɖɗɪ-

ɣɌɑɞ ɐɔɌɏəɚɓ COVID-19, ɟ əɑɖɚɞɚɜɧɡ ɛɌɢɔɑəɞɚɎ 

ɎɧɫɎɗɑəɔɑ ɛəɑɎɘɚəɔɔ əɌ ȶȾ ɘɚɏɟɞ ɛɜɑɐɤɑ-

ɝɞɎɚɎɌɞɨ ɛɚɗɚɒɔɞɑɗɨəɚɘɟ ɜɑɓɟɗɨɞɌɞɟ Ȼɂȼ əɌ 

SARS-CoV-2, ɖɌɖ ɩɞɚ ɍɧɗɚ Ɏ ɐɌəəɚɘ əɌɍɗɪɐɑ-

əɔɔ [6].  ȸəɚɏɔɑ ɌɎɞɚɜɧ ɝɡɚɐɫɞɝɫ Ɏɚ ɘəɑəɔɔ, 

ɣɞɚ ȶȾ ɫɎɗɫɑɞɝɫ ɚɝəɚɎəɧɘ ɘɑɞɚɐɚɘ ɎɧɍɚɜɌ Ɏ 

ɐɔɌɏəɚɝɞɔɖɑ COVID-19 ɛəɑɎɘɚəɔɔ ɔ ɚɞɘɑɣɌɪɞ 

Ɏɧɝɚɖɟɪ ɔəɠɚɜɘɌɞɔɎəɚɝɞɨ əɌ ɩɞɌɛɌɡ ɐɔəɌɘɔ-

ɣɑɝɖɚɏɚ əɌɍɗɪɐɑəɔɫ ɛɌɢɔɑəɞɚɎ ɝ ɜɌɓəɚɕ ɝɞɑɛɑ-

əɨɪ ɞɫɒɑɝɞɔ [7]. 

ȻɚɜɌɒɑəɔɑ ɗɑɏɖɔɡ ɛɜɔ COVID-19 ɛɜɚɫɎɗɫ-

ɑɞɝɫ əɌ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ Ɏ Ɏɔɐɑ ɖɌɜ-

ɞɔəɧ ɚɝɞɜɚɕ ɔəɞɑɜɝɞɔɢɔɌɗɨəɚɕ ɛəɑɎɘɚəɔɔ ɝ 

ɛɚɫɎɗɑəɔɑɘ ɛɚɗɔɝɑɏɘɑəɞɌɜəɧɡ ɟɛɗɚɞəɑəɔɕ ɗɑ-

ɏɚɣəɚɕ ɞɖɌəɔ ɛɚ ɞɔɛɟ çɘɌɞɚɎɚɏɚ ɝɞɑɖɗɌè ɜɌɓɗɔɣ-

əɚɕ ɛɜɚɞɫɒɑəəɚɝɞɔ, ɖɌɖ ɩɞɚ ɛɜɚɐɑɘɚəɝɞɜɔɜɚ-

ɎɌəɚ əɌ ɛɜɔɘɑɜɑ ɐɌəəɚɏɚ ɛɌɢɔɑəɞɌ. ȾɌɖɒɑ ɘɚ-

ɏɟɞ əɌɍɗɪɐɌɞɨɝɫ ɟɞɚɗɥɑəɔɫ ɔəɞɑɜ- ɔ ɔəɞɜɌɗɚ-

ɍɟɗɫɜəɧɡ ɛɑɜɑɏɚɜɚɐɚɖ, ɟɛɗɚɞəɑəɔɫ ɗɑɏɚɣəɚɕ 

ɞɖɌəɔ ɛɚ ɞɔɛɟ ɖɚəɝɚɗɔɐɌɢɔɔ. ȹɌ ɜɌəəɔɡ ɝɞɌɐɔ-

 

ȼɔɝ. 2 Ɍ (Fig. 2 Ɍ) 

 

ȼɔɝ. 2 ɍ (Fig. 2 b) 

 

ȼɔɝ. 2 Ɏ (Fig. 2 ɝ) 

ȼɔɝ. 2.    ȶȾ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ ɣɑɜɑɓ 5 ɐəɑɕ ɛɚɝɗɑ ɏɚɝɛɔɞɌɗɔɓɌɢɔɔ; Ȭ, ȭ ð ɌɖɝɔɌɗɨəɌɫ ɛɜɚɑɖ-

ɢɔɫ, Ȯ ð ɖɚɜɚəɌɗɨəɌɫ ɛɜɚɑɖɢɔɫ. 

ȮɔɓɟɌɗɔɓɔɜɟɑɞɝɫ ɟɘɑəɨɤɑəɔɑ ɜɌɝɛɜɚɝɞɜɌəɬəəɚɝɞɔ ɔ ɛɗɚɞəɚɝɞɔ ɛɚɗɔɝɑɏɘɑəɞɌɜəɧɡ ɔəɠɔɗɨɞɜɌɞɔɎəɧɡ ɔɓɘɑ-

əɑəɔɕ ɛɚ ɞɔɛɟ çɘɌɞɚɎɚɏɚ ɝɞɑɖɗɌè ɔ ɖɚəɝɚɗɔɐɌɢɔɔ Ɏ ɚɍɚɔɡ ɗɑɏɖɔɡ, ɝ ɔɝɡɚɐɚɘ Ɏ ɞɫɒɔɝɞɧɑ ɗɔəɑɕəɧɑ ɝɟɍɛɗɑɎ-

ɜɌɗɨəɧɑ ɟɣɌɝɞɖɔ ɟɛɗɚɞəɑəɔɫ. Ȼɜɚɢɑəɞ ɛɚɜɌɒɑəɔɫ ɗɑɏɚɣəɚɕ ɞɖɌəɔ ɚɖɚɗɚ 50 -60% (ȶȾ-3). 

Fig. 2.     CT of the chest, in five days after hospitalization: A, B -  axial slices, Ƚ - coronal slice.  

Decrease in the prevalence and density of "ground glass" polysegmental i nfiltrative changes and consolidation in 

both lungs with linear subpleural opacities formation is revealed. The percentage of the lung tissue damage is 

about 50 -60% (CT -3). 

 

ȼɔɝ. 3 Ɍ (Fig. 3 Ɍ) 

 

ȼɔɝ. 3 ɍ (Fig. 3 b) 

 

ȼɔɝ. 3 Ɏ (Fig. 3 ɝ) 

ȼɔɝ. 3.    ȶȾ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ ɣɑɜɑɓ 20 ɐəɑɕ ɛɚɝɗɑ ɏɚɝɛɔɞɌɗɔɓɌɢɔɔ; Ȭ, ȭ ð ɌɖɝɔɌɗɨəɌɫ ɛɜɚɑɖ-

ɢɔɫ, Ȯ ð ɖɚɜɚəɌɗɨəɌɫ ɛɜɚɑɖɢɔɫ. 

Ⱥɛɜɑɐɑɗɫɑɞɝɫ ɛɚɗɚɒɔɞɑɗɨəɌɫ ɐɔəɌɘɔɖɌ Ɏ Ɏɔɐɑ ɟɘɑəɨɤɑəɔɫ ɜɌɓɘɑɜɚɎ ɔ ɖɚɗɔɣɑɝɞɎɌ ɟɣɌɝɞɖɚɎ ɔəɠɔɗɨɞɜɌɢɔɔ 

ɗɑɏɚɣəɚɕ ɞɖɌəɔ Ɏ ɚɍɚɔɡ ɗɑɏɖɔɡ; ɛɜɚɢɑəɞ ɛɚɜɌɒɑəɔɫ ɚɖɚɗɚ 25% (ȶȾ-1). 

Fig. 3.     CT of the chest in 20 days after hospitalization: A, B - axial slices, Ƚ - coronal slice.  

Decrease in the size and number of the lung tissue infiltrative changes in both  lungs is noted. The percentage of 

the lung tissue damage is about 25% (CT -1). 
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ɫɡ ɓɌɍɚɗɑɎɌəɔɫ Ɏɚɓɘɚɒəɚ ɛɚɜɌɒɑəɔɑ ɞɚɗɨɖɚ 

ɚɐəɚɕ ɐɚɗɔ, əɚ ɛɚɓɐəɑɑ, ɖɌɖ ɛɜɌɎɔɗɚ, ɜɌɝɛɜɚ-

ɝɞɜɌəɑəəɚɝɞɨ ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ ɔɓɘɑəɑəɔɕ əɚɝɔɞ 

ɐɎɟɝɞɚɜɚəəɔɕ ɛɚɗɔɝɑɏɘɑəɞɌɜəɧɕ ɡɌɜɌɖɞɑɜ. 

ȭɚɗɨɤɚɑ ɖɗɔəɔɣɑɝɖɚɑ ɓəɌɣɑəɔɑ ɛɜɔ COVID-19 

ɔɘɑɪɞ ɛɚɎɞɚɜəɧɑ ɖɚəɞɜɚɗɨəɧɑ ȶȾ-

ɔɝɝɗɑɐɚɎɌəɔɫ Ɏ ɞɑɣɑəɔɑ 3-14 ɐəɑɕ əɌ ɠɚəɑ ɛɜɚ-

Ɏɚɐɔɘɚɏɚ ɗɑɣɑəɔɫ. ȻɜɚɏɜɑɝɝɔɜɚɎɌəɔɑ ɓɌɍɚɗɑɎɌ-

əɔɫ ɡɌɜɌɖɞɑɜɔɓɟɑɞɝɫ əɌ ȶȾ ɛɚɫɎɗɑəɔɑɘ əɚɎɧɡ 

ɚɣɌɏɚɎ ɔəɠɔɗɨɞɜɌɢɔɔ ɛɚ ɞɔɛɟ çɘɌɞɚɎɚɏɚ ɝɞɑɖ-

ɗɌè, ɛɚɎɧɤɑəɔɑɘ ɛɗɚɞəɚɝɞɔ ɔɘɑɪɥɔɡɝɫ ɔɓɘɑ-

əɑəɔɕ ɔ ɟɎɑɗɔɣɑəɔɑɘ ɚɍɦɑɘɌ ɔəɠɔɗɨɞɜɌɢɔɔ 

Ɏɛɗɚɞɨ ɐɚ ɐɔɠɠɟɓəɚɏɚ ɌɗɨɎɑɚɗɫɜəɚɏɚ ɛɚɎɜɑ-

ɒɐɑəɔɫ (ɝɔɘɛɞɚɘ çɍɑɗɧɡ ɗɑɏɖɔɡè). Ȼɜɔ ɍɗɌɏɚ-

ɛɜɔɫɞəɚɘ ɞɑɣɑəɔɔ ɛəɑɎɘɚəɔɔ, ɖɚɞɚɜɚɑ əɌɍɗɪ-

ɐɌɗɚɝɨ ɟ ɐɌəəɚɏɚ ɛɌɢɔɑəɞɌ, ɚɞɘɑɣɌɑɞɝɫ ɛɚɝɞɑ-

ɛɑəəɚɑ ɟɘɑəɨɤɑəɔɑ ɛɗɚɞəɚɝɞɔ ɔ ɛɜɚɞɫɒɑəəɚ-

ɝɞɔ ɔəɠɔɗɨɞɜɌɞɔɎəɧɡ ɔɓɘɑəɑəɔɕ, ɛɜɔ ɩɞɚɘ 

ɘɚɒɑɞ ɝɚɡɜɌəɫɞɨɝɫ ɟɛɗɚɞəɑəɔɑ ɗɑɏɚɣəɚɏɚ ɔə-

ɞɑɜɝɞɔɢɔɫ Ɏ Ɏɔɐɑ ɗɔəɑɕəɧɡ ɞɫɒɔɝɞɧɡ ɔɓɘɑəɑ-

əɔɕ. Ȯ ɔɝɡɚɐɑ ɛəɑɎɘɚəɔɔ COVID-19 ɚɞɘɑɣɌɑɞɝɫ 

ɛɚɗəɚɑ ɜɌɓɜɑɤɑəɔɑ ɔəɠɔɗɨɞɜɌɞɔɎəɧɡ ɔɓɘɑəɑ-

əɔɕ, ɗɔɍɚ ɘɚɒɑɞ ɠɚɜɘɔɜɚɎɌɞɨɝɫ ɜɌɓɗɔɣəɚɕ 

ɝɞɑɛɑəɔ ɔ ɛɜɚɞɫɒɑəəɚɝɞɔ ɛɚɝɞɎɚɝɛɌɗɔɞɑɗɨəɧɕ 

ɔəɞɑɜɝɞɔɢɔɌɗɨəɧɕ ɠɔɍɜɚɓ [8]. 

ȳɌɖɗɪɣɑəɔɑ.  

ȰɌəəɧɕ ɖɗɔəɔɣɑɝɖɔɕ ɝɗɟɣɌɕ ɐɑɘɚəɝɞɜɔ-

ɜɟɑɞ ɢɑɗɑɝɚɚɍɜɌɓəɚɝɞɨ Ɏɧɛɚɗəɑəɔɫ ȶȾ ɟ ɛɌɢɔ-

ɑəɞɚɎ ɝ ɝɔɘɛɞɚɘɌɘɔ, ɛɚɐɚɓɜɔɞɑɗɨəɧɘɔ əɌ 

əɌɗɔɣɔɑ COVID-19, ɐɌɒɑ ɛɜɔ əɌɗɔɣɔɔ ɚɞɜɔɢɌ-

ɞɑɗɨəɚɏɚ ɜɑɓɟɗɨɞɌɞɌ Ȼɂȼ-ɞɑɝɞɌ əɌ SARS-CoV-2. 

ȶȾ ɛɚɓɎɚɗɫɑɞ ɟɞɚɣəɔɞɨ əɌɗɔɣɔɑ ɔɓɘɑəɑəɔɕ Ɏ 

ɗɑɏɖɔɡ, ɎɑɜɔɠɔɢɔɜɚɎɌɞɨ ɐɔɌɏəɚɓ Ɏɔɜɟɝəɚɕ 

ɛəɑɎɘɚəɔɔ, ɚɛɜɑɐɑɗɔɞɨ ɝɞɑɛɑəɨ ɎɧɜɌɒɑəəɚɝɞɔ 

ɔ ɛɜɚɢɑəɞ ɛɚɜɌɒɑəɔɫ ɗɑɏɚɣəɚɕ ɞɖɌəɔ. ȶɜɚɘɑ 

ɞɚɏɚ, ȶȾ ɩɠɠɑɖɞɔɎəɌ ɐɗɫ ɐɔəɌɘɔɣɑɝɖɚɏɚ ɘɚəɔ-

ɞɚɜɔəɏɌ ɝɚɝɞɚɫəɔɫ ɗɑɏɖɔɡ ɔ ɚɢɑəɖɔ ɩɠɠɑɖɞɔɎ-

əɚɝɞɔ ɛɜɚɎɚɐɔɘɚɕ ɞɑɜɌɛɔɔ.   

ȴɝɞɚɣəɔɖ ɠɔəɌəɝɔɜɚɎɌəɔɫ ɔ  ɖɚəɠɗɔɖɞ 

ɔəɞɑɜɑɝɚɎ. 

ȬɎɞɚɜɧ ɐɌəəɚɕ ɝɞɌɞɨɔ ɛɚɐɞɎɑɜɐɔɗɔ ɚɞɝɟɞ-

ɝɞɎɔɑ ɠɔəɌəɝɚɎɚɕ ɛɚɐɐɑɜɒɖɔ ɔɝɝɗɑɐɚɎɌəɔɫ ɔ 

ɖɚəɠɗɔɖɞɌ ɔəɞɑɜɑɝɚɎ, ɚ ɖɚɞɚɜɧɡ əɑɚɍɡɚɐɔɘɚ 

ɝɚɚɍɥɔɞɨ.
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ɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. ȻɜɚɐɑɘɚəɝɞɜɔɜɚɎɌɞɨ ɜɚɗɨ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ (ȶȾ) 

Ɏ ɎɧɫɎɗɑəɔɔ ɔ ɚɢɑəɖɑ ɐɔəɌɘɔɖɔ ɞɑɣɑəɔɫ Ɏɔɜɟɝəɚɕ COVID-19 ɌɝɝɚɢɔɔɜɚɎɌə-

əɚɕ ɛəɑɎɘɚəɔɔ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. ȻɜɔɎɚɐɔɘ ɖɗɔəɔɣɑɝɖɔɕ ɝɗɟɣɌɕ ɛɌɢɔɑəɞɌ 59 ɗɑɞ, ɟ ɖɚ-

ɞɚɜɚɏɚ ɍɧɗɌ ɐɔɌɏəɚɝɞɔɜɚɎɌəɌ ɎɔɜɟɝəɌɫ ɛəɑɎɘɚəɔɫ, ɎɧɓɎɌəəɌɫ əɚɎɚɕ ɖɚɜɚəɌɎɔɜɟɝəɚɕ 

ɔəɠɑɖɢɔɑɕ SARS-CoV-2. Ȯ ɡɚɐɑ ɗɑɣɑəɔɫ ɍɧɗɔ ɛɜɔɘɑəɑəɧ ɜɌɓɗɔɣəɧɑ ɝɛɚɝɚɍɧ ɖɚɜɜɑɖ-

ɢɔɔ çɢɔɞɚɖɔəɚɎɚɏɚ ɤɞɚɜɘɌè, ɎɖɗɪɣɌɫ ɢɔɞɚɖɔəɚɎɟɪ ɝɚɜɍɢɔɪ ɔ ɝɑɗɑɖɞɔɎəɟɪ ɛɗɌɓɘɚ-

ɠɔɗɨɞɜɌɢɔɪ. Ȱɗɫ ɚɢɑəɖɔ ɐɔəɌɘɔɖɔ ɞɑɣɑəɔɫ ɓɌɍɚɗɑɎɌəɔɫ ɔɝɛɚɗɨɓɚɎɌɗɔɝɨ ɐɌəəɧɑ ȶȾ 

ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ. 

ȼɑɓɟɗɨɞɌɞɧ. ȬəɌɗɔɓ ɝɑɜɔɔ ɔɝɝɗɑɐɚɎɌəɔɕ ȶȾ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ Ɏɘɑɝɞɑ ɝ 

ɘɚəɔɞɚɜɔəɏɚɘ ɔɓɘɑəɑəɔɕ ɗɌɍɚɜɌɞɚɜəɧɡ ɐɌəəɧɡ ɛɚɓɎɚɗɔɗɔ ɛɚɐɚɍɜɌɞɨ ɞɑɜɌɛɔɪ, ɖɚɞɚɜɌɫ 

ɝɛɚɝɚɍɝɞɎɚɎɌɗɌ ɎɧɓɐɚɜɚɎɗɑəɔɪ ɛɌɢɔɑəɞɌ.  

ȳɌɖɗɪɣɑəɔɑ. ȶɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ ɘɚɒɑɞ ɝɗɟɒɔɞɨ ɩɠɠɑɖɞɔɎəɧɘ ɘɑɞɚɐɚɘ 

ɚɢɑəɖɔ ɐɔəɌɘɔɖɔ Ɏɔɜɟɝəɚɕ ɛəɑɎɘɚəɔɔ ɛɜɔ COVID-19 . 
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ɝɚɜɍɢɔɫ, ɝɑɗɑɖɞɔɎəɌɫ ɛɗɌɓɘɚɠɔɗɨɞɜɌɢɔɫ. 
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CT FOR DYNAMIC CHANGES IN THE CASE OF COVID-19: THERAPY USING  

CYTOKINE SORPTION AND SELECTIVE PLASMA FILTRATION 

 

Zashezova M.Kh. 1, Ustyuzhanin D.V. 1, Shariya M.A. 1,2,  

Pevzner D.V 1., Ternovoy S.K.1,2 
 

urpose.  To study the role of  computed tomography (CT) in the diagnosis and eval u-

ating of the dynamics in the course of viral pneumonia associated with COVID -19.  

Materials and methods.  We demonstrate a clinical case of a 59 -year -old patient 

who was diagnosed with viral pneumonia cause d by a new coronavirus infection SARS -CoV-

2. During the treatment, various methods of correction of the òcytokine stormó were used, 

including cytokine sorption and selective plasma filtration. To assess the dynamics of the 

course of the disease, CT data of  the chest organs were used.  

Results.  An analysis of a series of CT examinations together with monitoring chan g-

es in l aboratory data made it possible to choose a therapy that helped to cure the patient.  

Conclusion.  Computed tomography is an effective metho d for assessing the dyna m-

ics of v iral pneumonia in COVID -19.  

 

 Keywords: COVID -19, CT of the lungs, òcytokine stormó, cytokine sorption, selective 

plasma filtration.  
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ɖɚəɢɑ 2019 ɏɚɐɌ Ɏ ȶɔɞɌɑ ɛɜɚɔɓɚɤɗɌ 

ɎɝɛɧɤɖɌ əɚɎɚɕ ɖɚɜɚəɌɎɔɜɟɝəɚɕ ɔə-

ɠɑɖɢɔɔ ɝ ɩɛɔɢɑəɞɜɚɘ Ɏ ɏɚɜɚɐɑ ȿɡɌəɨ, 

ɛɜɚɎɔəɢɔɫ Ɂɟɍɩɕ. ȸɑɒɐɟəɌɜɚɐəɧɕ 

ɖɚɘɔɞɑɞ ɛɚ ɞɌɖɝɚəɚɘɔɔ ɎɔɜɟɝɚɎ ɐɌɗ 

ɚɠɔɢɔɌɗɨəɚɑ əɌɓɎɌəɔɑ Ɏɚɓɍɟɐɔɞɑɗɪ ɔəɠɑɖɢɔɔ 

ð SARS-CoV-2, Ɍ ȮɝɑɘɔɜəɌɫ ɚɜɏɌəɔɓɌɢɔɫ ɓɐɜɌ-

ɎɚɚɡɜɌəɑəɔɫ ɛɜɔɝɎɚɔɗɌ ɚɠɔɢɔɌɗɨəɚɑ əɌɓɎɌəɔɑ 

ɓɌɍɚɗɑɎɌəɔɪ, ɎɧɓɎɌəəɚɕ əɚɎɧɘ ɖɚɜɚəɌɎɔɜɟ-

ɝɚɘ, ð COVID -19 (çCoronavirus disease 2019è) [1].  

Ȼɚ ɞɫɒɑɝɞɔ ɞɑɣɑəɔɫ ɚɞɘɑɣɌɪɞɝɫ ɜɌɓɗɔɣ-

əɧɑ ɠɚɜɘɧ ɩɞɚɏɚ ɓɌɍɚɗɑɎɌəɔɫ ĭ ɚɞ ɍɑɝɝɔɘɛɞɚɘ-

əɧɡ ɐɚ ɞɫɒɑɗɧɡ, ɖɚɞɚɜɧɑ ɘɚɏɟɞ ɛɜɔɎɚɐɔɞɨ ɖ 

ɗɑɞɌɗɨəɚɘɟ ɔɝɡɚɐɟ. ȽɚɏɗɌɝəɚ ɚɐəɚɕ ɔɓ ɞɑɚɜɔɕ, 

ɞɫɒɑɗɧɑ ɠɚɜɘɧ ɞɑɣɑəɔɫ COVID-19 ɘɚɏɟɞ ɍɧɞɨ 

ɝɎɫɓɌəɧ ɝ ɣɜɑɓɘɑɜəɚɕ ɜɑɌɖɢɔɑɕ ɔɘɘɟəəɚɕ ɝɔ-

ɝɞɑɘɧ ɚɜɏɌəɔɓɘɌ, əɌɓɧɎɌɑɘɚɕ çɢɔɞɚɖɔəɚɎɧɘ 

ɤɞɚɜɘɚɘè [2]. ȶɚɏɐɌ Ɏɔɜɟɝ SARS-CoV-2 ɛɚɛɌɐɌ-

ɑɞ Ɏ ɗɑɏɖɔɑ, ɚə ɛɜɔɎɗɑɖɌɑɞ ɔɘɘɟəəɧɑ ɖɗɑɞɖɔ Ɏ 

ɓɚəɟ ɛɚɎɜɑɒɐɑəɔɫ, ɣɞɚ ɛɜɔɎɚɐɔɞ ɖ ɗɚɖɌɗɔɓɚ-

ɎɌəəɚɘɟ ɎɚɝɛɌɗɑəɔɪ. Ȯ əɑɖɚɞɚɜɧɡ ɝɗɟɣɌɫɡ 

ɛɜɚɔɝɡɚɐɔɞ əɑɖɚəɞɜɚɗɔɜɟɑɘɌɫ ɣɜɑɓɘɑɜəɌɫ Ɏɧ-

ɜɌɍɚɞɖɌ ɢɔɞɚɖɔəɚɎ, ɖɚɞɚɜɧɑ ɌɖɞɔɎɔɜɟɪɞ ɍɚɗɨ-

ɤɚɑ ɖɚɗɔɣɑɝɞɎɚ ɔɘɘɟəəɧɡ ɖɗɑɞɚɖ, ɛɜɚɔɝɡɚɐɔɞ 

ɏɔɛɑɜɎɚɝɛɌɗɑəɔɑ. ȾɌɖɌɫ ɐɔɝɜɑɏɟɗɫɢɔɫ ɔɘɘɟə-

əɚɏɚ ɚɞɎɑɞɌ ɛɜɔɎɚɐɔɞ ɖ ɛɚɎɧɤɑəəɚɕ ɛɜɚəɔɢɌ-

ɑɘɚɝɞɔ ɖɌɛɔɗɗɫɜɚɎ, ɐɧɡɌɞɑɗɨəɚɕ əɑɐɚɝɞɌɞɚɣəɚ-

ɝɞɔ Ɏ ɜɑɓɟɗɨɞɌɞɑ ɛɜɚɏɜɑɝɝɔɜɟɪɥɑɏɚ ɛɚɎɜɑɒɐɑ-

əɔɫ ɗɑɏɖɔɡ, ɚɝɞɜɚɘɟ ɜɑɝɛɔɜɌɞɚɜəɚɘɟ ɐɔɝɞɜɑɝɝ-

ɝɔəɐɜɚɘɟ ɔ ɛɚɗɔɚɜɏɌəəɚɕ əɑɐɚɝɞɌɞɚɣəɚɝɞɔ [3]. 

ȷɌɍɚɜɌɞɚɜəɧɘɔ ɛɜɔɓəɌɖɌɘɔ çɢɔɞɚɖɔəɚɎɚɏɚ 

ɤɞɚɜɘɌè ɫɎɗɫɪɞɝɫ ɞɜɚɘɍɚɢɔɞɚɛɑəɔɫ ɔ ɗɑɕɖɚɛɑ-

əɔɫ, Ɍ ɞɌɖɒɑ ɛɚɎɧɤɑəɔɑ ɝɗɑɐɟɪɥɔɡ ɛɚɖɌɓɌɞɑ-

ɗɑɕ: ɠɑɜɜɔɞɔəɌ, Ƚ-ɜɑɌɖɞɔɎəɚɏɚ ɍɑɗɖɌ (Ƚȼȭ), 

ɞɜɔɏɗɔɢɑɜɔɐɚɎ, ɗɌɖɞɌɞɐɑɏɔɐɜɚɏɑəɌɓɧ, ȬȷȾ, ȬȽȾ, 

ɍɔɗɔɜɟɍɔəɌ, ɠɔɍɜɔəɚɏɑəɌ, D-ɐɔɘɑɜɌ, ɔəɞɑɜ-

ɗɑɕɖɔəɌ 6 (IL-6) [3, 4]. Ȯ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ Ɏɝɑɘ 

ɛɌɢɔɑəɞɌɘ ɝ ɞɫɒɑɗɚɕ ɠɚɜɘɚɕ COVID-19 ɜɑɖɚ-

ɘɑəɐɟɑɞɝɫ ɛɜɚɎɚɐɔɞɨ ɗɌɍɚɜɌɞɚɜəɧɕ ɝɖɜɔəɔəɏ 

ɟɜɚɎəɑɕ ɘɑɐɔɌɞɚɜɚɎ ɏɔɛɑɜɎɚɝɛɌɗɑəɔɫ. 

ȽɟɥɑɝɞɎɟɪɞ ɜɌɓɗɔɣəɧɑ ɝɛɚɝɚɍɧ ɖɚɜɜɑɖ-

ɢɔɔ çɢɔɞɚɖɔəɚɎɚɏɚ ɤɞɚɜɘɌè.  ȾɑɜɌɛɑɎɞɔɣɑɝɖɔɑ 

ɎɌɜɔɌəɞɧ ɎɖɗɪɣɌɪɞ ɔɝɛɚɗɨɓɚɎɌəɔɑ ɝɞɑɜɚɔɐɚɎ, 

ɎəɟɞɜɔɎɑəəɚɏɚ ɔɘɘɟəɚɏɗɚɍɟɗɔəɌ, ɝɑɗɑɖɞɔɎəɟɪ 

ɍɗɚɖɌɐɟ ɢɔɞɚɖɔəɚɎ ɔ ɔəɏɔɍɔɜɚɎɌəɔɑ ɫəɟɝ-

ɖɔəɌɓ [5]. ȾɌɖ, ɜɑɓɟɗɨɞɌɞɧ ɘəɚɏɚɢɑəɞɜɚɎɚɏɚ ɔɝ-

ɝɗɑɐɚɎɌəɔɫ ɛɜɚɐɑɘɚəɝɞɜɔɜɚɎɌɗɔ ɩɠɠɑɖɞɔɎ-

əɚɝɞɨ ɛɜɑɛɌɜɌɞɌ ɞɚɢɔɗɔɓɟɘɌɍ (ɍɗɚɖɌɞɚɜ ɜɑɢɑɛ-

ɞɚɜɌ IL-6) ɟ ɍɚɗɨəɧɡ  COVID-19 [8]. Ⱥɝɚɍɧɕ ɔə-

ɞɑɜɑɝ ɛɜɑɐɝɞɌɎɗɫɪɞ ɘɑɞɚɐɧ ɘɑɡɌəɔɣɑɝɖɚɏɚ 

ɚɣɔɥɑəɔɫ ɖɜɚɎɔ ɚɞ ɘɑɐɔɌɞɚɜɚɎ ɎɚɝɛɌɗɑəɔɫ ɞɌ-

ɖɔɑ, ɖɌɖ ɢɔɞɚɖɔəɚɎɌɫ ɝɚɜɍɢɔɫ ɔ ɝɑɗɑɖɞɔɎəɌɫ 

ɛɗɌɓɘɚɠɔɗɨɞɜɌɢɔɫ [6, 7, 8].  

Ȱɗɫ ɚɛɜɑɐɑɗɑəɔɫ ɩɠɠɑɖɞɔɎəɚɝɞɔ ɜɌɓɗɔɣ-

əɧɡ ɘɑɞɚɐɚɎ ɗɑɣɑəɔɫ, ɚɢɑəɖɔ ɐɔəɌɘɔɖɔ ɝɚɝɞɚ-

ɫəɔɫ ɍɚɗɨəɚɏɚ ɘɑɞɚɐɚɘ ɎɧɍɚɜɌ ɘɚɒɑɞ ɝɞɌɞɨ 

ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ (ȶȾ), ɖɚɞɚɜɌɫ ɛɚɓɎɚ-

ɗɫɑɞ ɚɍɦɑɖɞɔɎəɚ ɡɌɜɌɖɞɑɜɔɓɚɎɌɞɨ ɛɚɎɜɑɒɐɑəɔɑ 

ɗɑɏɚɣəɚɕ ɞɖɌəɔ [9].  

ȶɗɔəɔɣɑɝɖɚɑ əɌɍɗɪɐɑəɔɑ.  

ȻɜɔɎɚɐɔɘ ɖɗɔəɔɣɑɝɖɔɕ ɝɗɟɣɌɕ ɛɌɢɔɑəɞɌ 

Ȯ., 59 ɗɑɞ, ɖɚɞɚɜɧɕ ɛɚɝɞɟɛɔɗ Ɏ COVID-ɢɑəɞɜ əɌ 

ɍɌɓɑ ȹɌɢɔɚəɌɗɨəɚɏɚ ɘɑɐɔɢɔəɝɖɚɏɚ ɔɝɝɗɑɐɚɎɌ-

ɞɑɗɨɝɖɚɏɚ ɢɑəɞɜɌ ɖɌɜɐɔɚɗɚɏɔɔ (ȹȸȴɂ ɖɌɜɐɔɚ-

ɗɚɏɔɔ) 02.05.2020 ɏ. ɝ ɒɌɗɚɍɌɘɔ əɌ ɛɚɎɧɤɑəɔɑ 

ɞɑɘɛɑɜɌɞɟɜɧ ɞɑɗɌ ɐɚ 38,7 Ƚ, ɝɟɡɚɕ ɖɌɤɑɗɨ, ɝɗɌ-

ɍɚɝɞɨ ɔ ɛɚɞɑɜɪ ɚɍɚəɫəɔɫ. ȭɚɗɨəɧɘ ɝɑɍɫ ɝɣɔɞɌɑɞ 

ɝ 29.04.2020 ɏ., ɖɚɏɐɌ ɎɛɑɜɎɧɑ ɚɞɘɑɞɔɗ ɟ ɝɑɍɫ 

ɛɚɎɧɤɑəɔɑ ɞɑɘɛɑɜɌɞɟɜɧ ɞɑɗɌ ɐɚ 37,2  Ƚ. Ȯ ɞɚɞ 

ɒɑ ɐɑəɨ ɛɌɢɔɑəɞ ɍɧɗ ɚɝɘɚɞɜɑə ɎɜɌɣɚɘ, ɌɘɍɟɗɌ-

ɞɚɜəɚ əɌɣɌɞɌ ɞɑɜɌɛɔɫ ȬɘɚɖɝɔɖɗɌɎɚɘ, ɛɜɚɔɓɎɑ-

ɐɑə ɓɌɍɚɜ əɌɓɚɠɌɜɔəɏɑɌɗɨəɚɏɚ ɘɌɓɖɌ ɐɗɫ Ȼɂȼ 

əɌ SARS-CoV-2. Ȯ ɝɎɫɓɔ ɝ ɟɡɟɐɤɑəɔɑɘ ɝɌɘɚɣɟɎ-

ɝɞɎɔɫ ɍɚɗɨəɚɏɚ, əɌɜɌɝɞɌəɔɑɘ ɗɔɡɚɜɌɐɖɔ ɐɚ 38 

Ƚ 02.05.2020 ɏ. ɍɚɗɨəɚɘɟ ɌɘɍɟɗɌɞɚɜəɚ ɍɧɗɌ Ɏɧ-

ɛɚɗəɑəɌ ȶȾ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ, ɛɚ ɜɑɓɟɗɨ-

ɞɌɞɌɘ ɖɚɞɚɜɚɕ ɎɧɫɎɗɑəɧ ɛɜɔɓəɌɖɔ ɐɎɟɝɞɚɜɚə-

əɑɕ ɛɚɗɔɝɑɏɘɑəɞɌɜəɚɕ Ɏɔɜɟɝəɚɕ ɛəɑɎɘɚəɔɔ ɝ 

ɎɚɎɗɑɣɑəɔɑɘ ɐɚ 10% ɗɑɏɚɣəɚɕ ɛɌɜɑəɡɔɘɧ (ȶȾ-

1). ȭɚɗɨəɚɕ ɍɧɗ ɏɚɝɛɔɞɌɗɔɓɔɜɚɎɌə Ɏ ȹȸȴɂ 

ɖɌɜɐɔɚɗɚɏɔɔ ɝ ɛɜɑɐɎɌɜɔɞɑɗɨəɧɘ ɖɗɔəɔɣɑɝɖɔɘ 

ɐɔɌɏəɚɓɚɘ: çȮəɑɍɚɗɨəɔɣəɌɫ ɐɎɟɝɞɚɜɚəəɫɫ 

ɛəɑɎɘɚəɔɫ. Ȼɚɐɚɓɜɑəɔɑ əɌ ɖɚɜɚəɌɎɔɜɟɝəɟɪ 

ɔəɠɑɖɢɔɪè. 

ȴɓ ɌəɌɘəɑɓɌ ɝɞɌɗɚ ɔɓɎɑɝɞəɚ, ɣɞɚ ɝɚɛɟɞ-

ɝɞɎɟɪɥɔɡ ɡɜɚəɔɣɑɝɖɔɡ ɓɌɍɚɗɑɎɌəɔɕ ɟ ɍɚɗɨəɚɏɚ 

əɑ ɍɧɗɚ. ȺɍɦɑɖɞɔɎəɧɕ ɝɞɌɞɟɝ ɛɜɔ ɛɚɝɞɟɛɗɑəɔɔ: 

ɝɚɝɞɚɫəɔɑ ɝɜɑɐəɑɕ ɝɞɑɛɑəɔ ɞɫɒɑɝɞɔ; ɖɚɒəɧɑ 

ɛɚɖɜɚɎɧ ɣɔɝɞɧɑ, ɚɍɧɣəɚɕ ɚɖɜɌɝɖɔ; ɃȽȽ = 81 Ɏ 

ɘɔəɟɞɟ; ɃȰȰ = 20 Ɏ ɘɔəɟɞɟ; ȬȰ = 122/72; SpO2 

= 96% əɌ Ɍɞɘɚɝɠɑɜəɚɘ Ɏɚɓɐɟɡɑ; ɞɑɘɛɑɜɌɞɟɜɌ 

ɞɑɗɌ 38,1Ƚ. Ȼɚ ɜɑɓɟɗɨɞɌɞɌɘ ɗɌɍɚɜɌɞɚɜəɧɡ ɔɝ-

ɝɗɑɐɚɎɌəɔɕ ɚɞɘɑɣɌɗɚɝɨ ɎɧɜɌɒɑəəɚɑ ɟɎɑɗɔɣɑəɔɑ 

ɟɜɚɎəɫ Ƚȼȭ = 193,1 ɘɏ/ ɗ. 

ȽɚɏɗɌɝəɚ ɐɑɕɝɞɎɚɎɌɎɤɔɘ ɜɑɖɚɘɑəɐɌɢɔɫɘ 

ɍɧɗɌ ɔəɔɢɔɔɜɚɎɌəɌ ɞɑɜɌɛɔɫ: ȯɔɐɜɚɖɝɔɡɗɚɜ-

ɚɡɔə 400 ɘɏ/ɝɟɞɖɔ, Ȭɓɔɞɜɚɘɔɢɔə 500 ɘɏ/ɝɟɞɖɔ, 

ɛɜɚɐɚɗɒɑə ɛɜɔɑɘ ȬɘɚɖɝɔɖɗɌɎɌ 2 ɏ/ɝɟɞɖɔ. Ȱɗɫ 

ɛɜɚɠɔɗɌɖɞɔɖɔ ɞɜɚɘɍɚɩɘɍɚɗɔɣɑɝɖɔɡ ɚɝɗɚɒəɑ-

əɔɕ ɍɧɗ əɌɓəɌɣɑə ɉəɚɖɝɌɛɌɜɔə ȹɌɞɜɔɫ 40 ɘɏ.  

Ȯ 
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ȶɜɚɘɑ ɞɚɏɚ, ɍɧɗɌ əɌɓəɌɣɑəɌ ȰɒɌɖɌɎɔ 5 ɘɏ 

2 ɜɌɓɌ Ɏ ɝɟɞɖɔ per os ɐɗɫ ɛɜɑɐɚɞɎɜɌɥɑəɔɫ çɢɔ-

ɞɚɖɔəɚɎɚɏɚ ɤɞɚɜɘɌè. ȺɐəɌɖɚ, Ɏ ɝɎɫɓɔ ɝ ɜɌɓɎɔ-

ɞɔɑɘ ɛɚɍɚɣəɧɡ ɩɠɠɑɖɞɚɎ Ɏ Ɏɔɐɑ ɏɚɗɚɎɚɖɜɟɒɑ-

əɔɫ, ɞɚɤəɚɞɧ ɔ ɘɟɣɔɞɑɗɨəɚɏɚ ɖɌɤɗɫ ɝ ɜɎɚɞɚɕ, 

ɍɧɗɚ ɛɜɔəɫɞɚ ɜɑɤɑəɔɑ ɚɍ ɚɞɘɑəɑ ȰɒɌɖɌɎɔ ɔ 

ɛɜɔɘɑəɑəɔɔ ɛɜɑɛɌɜɌɞɌ ɉɠɗɑɕɜɧ 120 ɘɏ ɛɚɐ-

ɖɚɒəɚ. 

ȹɑɝɘɚɞɜɫ əɌ ɛɜɚɎɚɐɔɘɚɑ ɗɑɣɑəɔɑ Ɏ ɛɚɝɗɑ-

ɐɟɪɥɔɑ ɐəɔ ɝɚɝɞɚɫəɔɑ ɍɚɗɨəɚɏɚ ɝɞɌɗɚ ɟɡɟɐ-

ɤɌɞɨɝɫ: ɝɞɚɕɖɚ ɝɚɡɜɌəɫɗɌɝɨ ɔ əɌɜɌɝɞɌɗɌ ɗɔɡɚ-

ɜɌɐɖɌ (ɐɚ 39,3 Ƚ), ɛɚɫɎɔɗɌɝɨ ɐɧɡɌɞɑɗɨəɌɫ əɑɐɚ-

ɝɞɌɞɚɣəɚɝɞɨ Ɏ Ɏɔɐɑ ɞɌɡɔɛəɚɩ ɐɚ 30 Ɏ ɘɔəɟɞɟ, 

ɛɚɖɌɓɌɞɑɗɔ ɝɌɞɟɜɌɢɔɔ ɖɜɚɎɔ ɝəɔɒɌɗɔɝɨ: SpO2 = 

89% əɌ Ɍɞɘɚɝɠɑɜəɚɘ Ɏɚɓɐɟɡɑ; 93% əɌ ɠɚəɑ ɔə-

ɝɟɠɠɗɫɢɔɔ ɟɎɗɌɒəɑəəɚɏɚ ɖɔɝɗɚɜɚɐɌ ɣɑɜɑɓ əɚ-

ɝɚɎɧɑ ɖɌəɪɗɔ 5 ɗ/ɘɔə. Ȯ ɌəɌɗɔɓɌɡ ɖɜɚɎɔ ɚɞɘɑ-

ɣɌɗɚɝɨ ɟɎɑɗɔɣɑəɔɑ ɟɜɚɎəɫ Ƚȼȭ = 224 ɘɏ/ɗ ɔ IL-6 

= 449 ɛɏ/ɘɗ. 

ȹɌ ɞɜɑɞɔɕ ɐɑəɨ ɏɚɝɛɔɞɌɗɔɓɌɢɔɔ ɍɧɗɌ ɛɜɚ-

ɎɑɐɑəɌ ȶȾ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ (ɚɞ 

04.05.2020 ɏ.), ɛɚ ɜɑɓɟɗɨɞɌɞɌɘ ɖɚɞɚɜɚɕ ɚɞɘɑɣɌ-

ɗɌɝɨ ɚɞɜɔɢɌɞɑɗɨəɌɫ ɐɔəɌɘɔɖɌ (ɜɔɝ. 1). ȭɧɗɔ 

ɎɧɫɎɗɑəɧ ɘəɚɒɑɝɞɎɑəəɧɑ ɐɎɟɝɞɚɜɚəəɔɑ ɛɚɗɔ-

ɝɑɏɘɑəɞɌɜəɧɑ ɟɣɌɝɞɖɔ ɟɛɗɚɞəɑəɔɫ ɗɑɏɚɣəɚɕ 

ɞɖɌəɔ ɛɚ ɞɔɛɟ çɘɌɞɚɎɚɏɚ ɝɞɑɖɗɌè, ɜɌɝɛɚɗɚɒɑə-

əɧɑ ɛɜɑɔɘɟɥɑɝɞɎɑəəɚ ɝɟɍɛɗɑɎɜɌɗɨəɚ ɔ ɛɑɜɔɍ-

ɜɚəɡɔɌɗɨəɚ, əɑɍɚɗɨɤɔɑ ɟɣɌɝɞɖɔ ɖɚəɝɚɗɔɐɌɢɔɔ 

ɗɑɏɚɣəɚɕ ɞɖɌəɔ ɔ ɝɟɍɛɗɑɎɜɌɗɨəɧɑ ɗɔəɑɕəɧɑ 

ɟɛɗɚɞəɑəɔɫ. ȻɚɜɌɒɑəɔɑ ɗɑɏɚɣəɚɕ ɞɖɌəɔ ɝɚɝɞɌɎ-

ɗɫɗɚ ɚɖɚɗɚ 40% ɔ ɝɚɚɞɎɑɞɝɞɎɚɎɌɗɚ ɝɜɑɐəɑɕ ɝɞɑ-

ɛɑəɔ ɞɫɒɑɝɞɔ ȶȾ-2.  

05.05.2020 ɏ. ɛɌɢɔɑəɞɟ ɍɧɗ ɎɎɑɐɑə ɔəɏɔ-

ɍɔɞɚɜ ɔəɞɑɜɗɑɕɖɔəɌ ȽɌɜɔɗɟɘɌɍ 200 ɘɏ Ɏ ɖɌɣɑ-

ɝɞɎɑ ɔɘɘɟəɚɝɟɛɜɑɝɝɚɜɌ. ȺɐəɌɖɚ ɛɜɚɐɚɗɒɌɗɌ 

əɌɜɌɝɞɌɞɨ ɐɧɡɌɞɑɗɨəɌɫ əɑɐɚɝɞɌɞɚɣəɚɝɞɨ (ɃȰȰ = 

40 Ɏ ɘɔəɟɞɟ) ɝ ɐɑɝɌɞɟɜɌɢɔɑɕ ɖɜɚɎɔ (SpO2 = 

84%), Ɏ ɝɎɫɓɔ ɝ ɣɑɘ, 07.05.2020 ɏ. ɍɚɗɨəɚɕ ɍɧɗ 

ɛɑɜɑɎɑɐɑə Ɏ ȻȼȴȾ. 

07.05.2020 ɏ. ɔ 08.05.2020 ɏ. Ɏ ɟɝɗɚɎɔɫɡ 

ȻȼȴȾ ɍɚɗɨəɚɘɟ ɍɧɗɚ ɛɜɚɎɑɐɑəɚ 2 ɝɑɌəɝɌ ɢɔɞɚ-

ɖɔəɚɎɚɕ ɝɚɜɍɢɔɔ ɔ ɝɑɗɑɖɞɔɎəɚɕ ɛɗɌɓɘɚɠɔɗɨ-

ɞɜɌɢɔɔ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɌɛɛɌɜɌɞɌ çȯɑɘɘɌè, 

ɝɚɜɍɢɔɚəəɚɕ ɖɚɗɚəɖɔ HA330 (Jafron) ɔ ɛɗɌɓ-

ɘɑəəɚɏɚ ɠɔɗɨɞɜɌ Evaclio 2C (ɝɖɚɜɚɝɞɨ ɛɑɜɠɟɓɔɔ 

115 ɘɗ/ɘɔə, ɚɍɦɑɘ ɩɠɠɗɪɑəɞɌ 23% ɚɞ ɚɍɥɑɏɚ 

ɚɍɦɑɘɌ ɛɑɜɠɟɓɔɜɚɎɌəəɚɕ ɖɜɚɎɔ). ȶɜɚɘɑ ɞɚɏɚ, Ɏ 

ɞɑɣɑəɔɑ ɞɜɑɡ ɐəɑɕ ɛɜɚɎɚɐɔɗɌɝɨ ȽȼȬȼ-ɞɑɜɌɛɔɫ, 

ɖɚɞɚɜɌɫ ɓɌɖɗɪɣɌɑɞɝɫ Ɏ ɚɍɑɝɛɑɣɑəɔɔ ɛɚɝɞɚɫəəɚ-

ɏɚ ɛɚɗɚɒɔɞɑɗɨəɚɏɚ ɐɌɎɗɑəɔɫ Ɏ ɐɧɡɌɞɑɗɨəɧɡ ɛɟ-

ɞɫɡ ɛɜɔ ɛɚɘɚɥɔ ɝɛɑɢɔɌɗɨəɧɡ ɖɚɘɛɜɑɝɝɚɜɚɎ. ȹɌ 

ɩɞɚɘ ɠɚəɑ ɍɧɗɌ ɚɞɘɑɣɌɗɌɝɨ ɛɚɗɚɒɔɞɑɗɨəɌɫ ɐɔ-

əɌɘɔɖɌ ɗɌɍɚɜɌɞɚɜəɧɡ ɛɚɖɌɓɌɞɑɗɑɕ Ɏ Ɏɔɐɑ ɝəɔ-

ɒɑəɔɫ ɟɜɚɎəɑɕ Ƚȼȭ = 84 ɘɏ/ɗ, IL-6 = 258 ɛɏ/ɘɗ, 

əɚɜɘɌɗɔɓɚɎɌɗɌɝɨ ɞɑɘɛɑɜɌɞɟɜɌ ɞɑɗɌ ɐɚ 36,3  Ƚ, 

ɚɐəɌɖɚ, ɝɚɡɜɌəɫɗɌɝɨ ɏɔɛɚɖɝɑɘɔɫ (SpO2 = 87% 

əɌ Ɍɞɘɚɝɠɑɜəɚɘ Ɏɚɓɐɟɡɑ, 97% əɌ ɠɚəɑ ɔəɝɟɠ-

ɠɗɫɢɔɔ ɟɎɗɌɒəɑəəɚɏɚ ɖɔɝɗɚɜɚɐɌ ɣɑɜɑɓ əɚɝɚɎɧɑ 

ɖɌəɪɗɔ 10 ɗ/ ɘɔə).  

09.05.2020 ɏ. ɍɧɗɌ ɎɧɛɚɗəɑəɌ ȶȾ ɚɜɏɌəɚɎ 

ɏɜɟɐəɚɕ ɖɗɑɞɖɔ, ɛɚ ɜɑɓɟɗɨɞɌɞɌɘ ɖɚɞɚɜɚɕ ɚɞɘɑ-

ɣɌɗɌɝɨ ɚɞɜɔɢɌɞɑɗɨəɌɫ ɐɔəɌɘɔɖɌ Ɏ Ɏɔɐɑ ɓəɌɣɔ 

 

ȼɔɝ. 1 Ɍ (Fig. 1 Ɍ) 

 

ȼɔɝ. 1 ɍ (Fig. 1 b) 

ȼɔɝ. 1.      ȶȾ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ əɌ 6-ɕ ɐɑəɨ ɓɌɍɚɗɑɎɌəɔɫ; Ȭ ð ɌɖɝɔɌɗɨəɌɫ ɛɜɚɑɖɢɔɫ, ȭ ð ɖɚɜɚ-

əɌɗɨəɌɫ ɛɜɚɑɖɢɔɫ. 

ȮɔɓɟɌɗɔɓɔɜɟɪɞɝɫ ɐɎɟɝɞɚɜɚəəɔɑ ɛɚɗɔɝɑɏɘɑəɞɌɜəɧɑ ɟɣɌɝɞɖɔ ɟɛɗɚɞəɑəɔɫ ɗɑɏɚɣəɚɕ ɞɖɌəɔ ɛɚ ɞɔɛɟ çɘɌɞɚɎɚɏɚ 

ɝɞɑɖɗɌè, ɟɣɌɝɞɖɔ ɖɚəɝɚɗɔɐɌɢɔɔ ɔ ɝɟɍɛɗɑɎɜɌɗɨəɧɑ ɗɔəɑɕəɧɑ ɟɛɗɚɞəɑəɔɫ. 

Fig. 1.   CT of the chest, on the 6th day of the disease; A - axial projection, B - coronal projection.  

Bilateral polysegmental areas of "ground glass" opacification of t he lung tissue, areas of consolidation and su b-

pleural linear thickness are visualized.   
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ɞɑɗɨəɚɏɚ ɟɎɑɗɔɣɑəɔɫ ɚɍɦɑɘɌ ɛɚɜɌɒɑəɔɫ ɗɑɏɚɣ-

əɚɕ ɛɌɜɑəɡɔɘɧ ɐɚ 80% ɚɞ ɚɍɦɑɘɌ ɗɑɏɖɔɡ, ɣɞɚ 

ɝɚɚɞɎɑɞɝɞɎɟɑɞ ɖɜɔɞɔɣɑɝɖɚɕ ɝɞɑɛɑəɔ ɞɫɒɑɝɞɔ 

ȶȾ-4. ȴəɠɔɗɨɞɜɌɞɔɎəɧɑ ɔɓɘɑəɑəɔɫ ɛɜɔɚɍɜɑɗɔ 

ɐɔɠɠɟɓəɧɕ ɡɌɜɌɖɞɑɜ ɔ ɝɚɣɑɞɌɗɔɝɨ ɝ ɜɑɞɔɖɟ-

ɗɫɜəɧɘɔ ɔɓɘɑəɑəɔɫɘɔ. ȶɜɚɘɑ ɞɚɏɚ, ɚɞɘɑɣɌɗɚɝɨ 

ɛɚɫɎɗɑəɔɑ ɟɘɑɜɑəəɚɏɚ ɖɚɗɔɣɑɝɞɎɌ ɒɔɐɖɚɝɞɔ Ɏ 

ɛɗɑɎɜɌɗɨəɧɡ ɛɚɗɚɝɞɫɡ (ɜɔɝ. 2) 

Ȯ ɝɎɫɓɔ ɝ ɟɡɟɐɤɑəɔɑɘ ɝɚɝɞɚɫəɔɫ ɍɚɗɨəɚɏɚ 

ɛɚ ɐɌəəɧɘ ȶȾ ɍɧɗɌ əɌɣɌɞɌ ɞɑɜɌɛɔɫ ȰɑɖɝɌɘɑɞɌ-

ɓɚəɚɘ 16 ɘɏ Ɏ ɝɟɞɖɔ Ɏ ɞɑɣɑəɔɑ 3-ɡ ɐəɑɕ ɝ ɛɚɝɗɑ-

ɐɟɪɥɑɕ ɛɚɝɞɑɛɑəəɚɕ ɚɞɘɑəɚɕ. ȹɌ ɩɞɚɘ ɠɚəɑ 

ɍɧɗɌ ɚɞɘɑɣɑəɌ ɛɚɗɚɒɔɞɑɗɨəɌɫ ɐɔəɌɘɔɖɌ ɖɗɔ-

əɔɖɚ-ɗɌɍɚɜɌɞɚɜəɧɡ ɛɚɖɌɓɌɞɑɗɑɕ: Ƚȼȭ = 1 ɘɏ/ɗ, 

IL-6 = 2,4 ɛɏ/ɘɗ, ɞɑɘɛɑɜɌɞɟɜɌ ɞɑɗɌ 36,5 Ƚ, SpO2 

= 93% əɌ Ɍɞɘɚɝɠɑɜəɚɘ Ɏɚɓɐɟɡɑ. 

Ȼɚ ɜɑɓɟɗɨɞɌɞɌɘ ȶȾ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɖɗɑɞ-

ɖɔ ɚɞ 15.05.2020 ɏ. ɞɌɖɒɑ ɍɧɗɌ ɓɌɠɔɖɝɔɜɚɎɌəɌ 

ɛɚɗɚɒɔɞɑɗɨəɌɫ ɐɔəɌɘɔɖɌ. Ⱥɛɜɑɐɑɗɫɑɘɧɑ ɜɌəɑɑ 

ɓɚəɧ ɔəɠɔɗɨɞɜɌɢɔɔ ɗɑɏɚɣəɚɕ ɞɖɌəɔ ɟɘɑəɨɤɔ-

ɗɔɝɨ Ɏ ɜɌɓɘɑɜɌɡ, ɝɞɌɗɔ ɘɑəɑɑ ɛɗɚɞəɧɘɔ, ɝ 

ɞɜɌəɝɠɚɜɘɌɢɔɑɕ Ɏ ɝɑɞɣɌɞɧɑ ɜɑɞɔɖɟɗɫɜəɧɑ 

ɟɛɗɚɞəɑəɔɫ ɔ ɟɣɌɝɞɖɔ ɖɚəɝɚɗɔɐɌɢɔɔ. Ⱥɍɦɑɘ ɛɚ-

ɜɌɒɑəɔɫ ɗɑɏɚɣəɚɕ ɞɖɌəɔ ɟɘɑəɨɤɔɗɝɫ ɐɚ 45%, 

ɣɞɚ ɝɚɚɞɎɑɞɝɞɎɟɑɞ ɝɜɑɐəɑɕ ɝɞɑɛɑəɔ ɞɫɒɑɝɞɔ ȶȾ-

2 (ɜɔɝ. 3).  

Ƚ ɟɣɑɞɚɘ ɟɗɟɣɤɑəɔɫ ɖɗɔəɔɣɑɝɖɚɏɚ ɝɚɝɞɚɫ-

əɔɫ, əɚɜɘɌɗɔɓɌɢɔɔ ɟɜɚɎəɫ ɎɚɝɛɌɗɔɞɑɗɨəɧɡ 

ɘɌɜɖɑɜɚɎ, ɝɚɡɜɌəɫɪɥɑɕɝɫ əɚɜɘɌɗɨəɚɕ ɞɑɘɛɑ-

ɜɌɞɟɜɧ ɞɑɗɌ, ɛɚɗɚɒɔɞɑɗɨəɚɕ ɐɔəɌɘɔɖɚɕ ɛɚ 

ɐɌəəɧɘ ȶȾ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ ɍɚɗɨəɚɕ ɍɧɗ 

ɎɧɛɔɝɌə ɔɓ ɝɞɌɢɔɚəɌɜɌ 27.05.2020 ɏ. (26-ɕ ɐɑəɨ 

ɓɌɍɚɗɑɎɌəɔɫ) ɐɗɫ ɐɌɗɨəɑɕɤɑɏɚ əɌɍɗɪɐɑəɔɫ ɔ 

ɗɑɣɑəɔɫ Ɏ ɌɘɍɟɗɌɞɚɜəɧɡ ɟɝɗɚɎɔɫɡ. 

Ⱥɍɝɟɒɐɑəɔɑ.  

ȹɚɎɌɫ ɖɚɜɚəɌɎɔɜɟɝəɌɫ ɔəɠɑɖɢɔɫ SARS-

CoV-2 ɓɌ ɖɚɜɚɞɖɔɑ ɝɜɚɖɔ ɛɚɗɟɣɔɗɌ ɤɔɜɚɖɚɑ 

ɜɌɝɛɜɚɝɞɜɌəɑəɔɑ ɔ ɝɞɌɗɌ ɛɜɔɣɔəɚɕ ɘɌɝɤɞɌɍəɚɕ 

ɛɌəɐɑɘɔɔ ɓɌɍɚɗɑɎɌəɔɫ COVID-19. ȭɚɗɑɓəɨ ɣɌɝɞɚ 

ɝɚɛɜɚɎɚɒɐɌɑɞɝɫ ɜɌɓɎɔɞɔɑɘ Ɏɔɜɟɝəɚɕ ɛəɑɎɘɚ-

əɔɔ ɔ ɑɑ ɞɫɒɑɝɞɨ əɌɛɜɫɘɟɪ ɓɌɎɔɝɔɞ ɚɞ ɝɞɑɛɑəɔ 

ɛɚɜɌɒɑəɔɫ ɗɑɏɚɣəɚɕ ɞɖɌəɔ. ȶȾ ɔɏɜɌɑɞ ɎɌɒəɟɪ 

ɎɝɛɚɘɚɏɌɞɑɗɨəɟɪ ɜɚɗɨ Ɏ ɛɑɜɎɔɣəɚɕ ɐɔɌɏəɚɝɞɔɖɑ 

COVID -19, ɚɍɗɌɐɌɫ ɍɚɗɑɑ Ɏɧɝɚɖɚɕ ɣɟɎɝɞɎɔɞɑɗɨ-

əɚɝɞɨɪ Ɏ ɝɜɌɎəɑəɔɔ ɝ Ȼɂȼ ɖ SARS-CoV-2 (98% 

ɛɜɚɞɔɎ 71%) ɔ ɐɚɛɚɗəɫɫ ɐɌəəɧɕ ɘɑɞɚɐ ɞɑɝɞɔɜɚ-

ɎɌəɔɫ [10]. ȶɜɚɘɑ ɞɚɏɚ, ȶȾ ɘɚɒɑɞ ɝɗɟɒɔɞɨ 

əɌɐɑɒəɧɘ ɘɑɞɚɐɚɘ ɘɚəɔɞɚɜɔəɏɌ ɜɌɓɎɔɞɔɫ ɓɌ-

ɍɚɗɑɎɌəɔɫ ɔ ɚɢɑəɖɔ ɩɠɠɑɖɞɔɎəɚɝɞɔ ɞɑɜɌɛɔɔ. 

ȹɑɝɘɚɞɜɫ əɌ ɞɚ, ɣɞɚ ɏɜɟɛɛɟ ɜɔɝɖɌ ɞɫɒɑɗɚ-

ɏɚ ɞɑɣɑəɔɫ COVID-19 ɝɚɝɞɌɎɗɫɪɞ Ɏ ɚɝəɚɎəɚɘ 

ɛɌɢɔɑəɞɧ ɝɞɌɜɤɑɏɚ ɎɚɓɜɌɝɞɌ ɔ ɗɪɐɔ, ɔɘɑɪɥɔɑ 

ɝɚɛɟɞɝɞɎɟɪɥɔɑ ɡɜɚəɔɣɑɝɖɔɑ ɓɌɍɚɗɑɎɌəɔɫ, ɔɓ-

Ɏɑɝɞəɧ ɝɗɟɣɌɔ ɍɧɝɞɜɚɏɚ ɛɜɚɏɜɑɝɝɔɜɚɎɌəɔɫ ɓɌ-

ɍɚɗɑɎɌəɔɫ ɝ ɜɌɓɎɔɞɔɑɘ ɚɝɞɜɚɏɚ ɜɑɝɛɔɜɌɞɚɜəɚɏɚ 

ɐɔɝɞɜɑɝɝ-ɝɔəɐɜɚɘɌ ð Ɏɛɗɚɞɨ ɐɚ ɗɑɞɌɗɨəɚɏɚ ɔɝɡɚ-

ɐɌ ð ɟ ɗɔɢ ɘɚɗɚɐɚɏɚ ɔ ɝɜɑɐəɑɏɚ ɎɚɓɜɌɝɞɌ. Ȼɚ əɑ-

ɖɚɞɚɜɧɘ ɐɌəəɧɘ, ɩɞɚ ɘɚɒɑɞ ɍɧɞɨ ɝɎɫɓɌəɚ ɝ 

çɢɔɞɚɖɔəɚɎɧɘ ɤɞɚɜɘɚɘè [2]. Ȯ əɌɝɞɚɫɥɑɑ Ɏɜɑ-

ɘɫ ɔɓɟɣɌɪɞɝɫ ɜɌɓɗɔɣəɧɑ ɝɛɚɝɚɍɧ ɖɚɜɜɑɖɢɔɔ 

ɩɞɚɏɚ ɝɚɝɞɚɫəɔɫ ɟ ɍɚɗɨəɧɡ COVID-19, ɎɖɗɪɣɌɫ 

ɘɑɐɔɖɌɘɑəɞɚɓəɟɪ ɞɑɜɌɛɔɪ ɔ ɘɑɞɚɐɧ ɘɑɡɌəɔɣɑ-

ɝɖɚɏɚ ɚɣɔɥɑəɔɫ ɖɜɚɎɔ ɚɞ ɘɌɜɖɑɜɚɎ ɎɚɝɛɌɗɑəɔɫ. 

Ȼɜɔ ɩɞɚɘ ɐɗɫ ɘɚəɔɞɚɜɔəɏɌ ɝɚɝɞɚɫəɔɫ ɍɚɗɨəɚɏɚ 

ɔ ɩɠɠɑɖɞɔɎəɚɝɞɔ ɛɜɚɎɚɐɔɘɚɕ ɞɑɜɌɛɔɔ ɘɚɏɟɞ 

ɛɜɔɘɑəɫɞɨɝɫ ɜɑɓɟɗɨɞɌɞɧ ȶȾ. 

 

ȼɔɝ. 2 Ɍ (Fig. 2 Ɍ) 

 

ȼɔɝ. 2 ɍ (Fig. 2 b) 

ȼɔɝ. 2.      ȶȾ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ əɌ 11-ɕ ɐɑəɨ ɓɌɍɚɗɑɎɌəɔɫ; Ȭ ð ɌɖɝɔɌɗɨəɌɫ ɛɜɚɑɖɢɔɫ, ȭ ð ɖɚɜɚ-

əɌɗɨəɌɫ ɛɜɚɑɖɢɔɫ. 

ȺɞɘɑɣɌɑɞɝɫ ɓəɌɣɔɞɑɗɨəɚɑ ɟɎɑɗɔɣɑəɔɑ ɚɍɦɑɘɌ ɛɚɜɌɒɑəɔɫ ɗɑɏɚɣəɚɕ ɛɌɜɑəɡɔɘɧ ɐɚ 80%. 

Fig. 2.   CT of the chest, on the 11th day of the disease: A - axial projection, B - coronal projection.  

A significant increase in the volume of damage to the pulmonary parenchyma up to 80% is visualized.  
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Ȯ ɐɌəəɚɘ ɖɗɔəɔɣɑɝɖɚɘ ɛɜɔɘɑɜɑ ɛɜɑɐɝɞɌɎ-

ɗɑə ɝɗɟɣɌɕ ɞɫɒɑɗɚɏɚ ɞɑɣɑəɔɫ COVID-19 ɟ ɛɌɢɔ-

ɑəɞɌ 59 ɗɑɞ ɍɑɓ ɝɚɛɟɞɝɞɎɟɪɥɔɡ ɡɜɚəɔɣɑɝɖɔɡ 

ɓɌɍɚɗɑɎɌəɔɕ, ɟ ɖɚɞɚɜɚɏɚ ɚɞɘɑɣɌɗɌɝɨ ɛɜɚɏɜɑɝɝɔ-

ɜɟɪɥɌɫ ɐɎɟɝɞɚɜɚəəɫɫ ɛəɑɎɘɚəɔɫ. Ȯ ɡɚɐɑ ɗɑɣɑ-

əɔɫ ɍɧɗɔ ɔɝɛɚɗɨɓɚɎɌəɧ ɜɌɓɗɔɣəɧɑ ɞɑɜɌɛɑɎɞɔ-

ɣɑɝɖɔɑ ɎɌɜɔɌəɞɧ ɗɔɖɎɔɐɌɢɔɔ çɢɔɞɚɖɔəɚɎɚɏɚ 

ɤɞɚɜɘɌè, Ɍ ɞɌɖɒɑ ɘɑɞɚɐɧ ɢɔɞɚɖɔəɚɎɚɕ ɝɚɜɍɢɔɔ 

ɔ ɝɑɗɑɖɞɔɎəɚɕ ɛɗɌɓɘɚɠɔɗɨɞɜɌɢɔɔ. ȺɢɑəɖɌ ɩɠ-

ɠɑɖɞɔɎəɚɝɞɔ ɞɑɜɌɛɔɔ ɔ ɘɚəɔɞɚɜɔəɏ ɝɚɝɞɚɫəɔɫ 

ɍɚɗɨəɚɏɚ ɛɜɚɎɚɐɔɗɔɝɨ əɌ ɚɝəɚɎɌəɔɔ ɐɌəəɧɡ 

ɖɗɔəɔɖɚ-ɗɌɍɚɜɌɞɚɜəɧɡ ɔɝɝɗɑɐɚɎɌəɔɕ ɔ ȶȾ ɚɜ-

ɏɌəɚɎ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ. ȹɌ ɚɛɜɑɐɑɗɑəəɚɘ ɩɞɌɛɑ 

ɗɑɣɑəɔɫ ɍɧɗɚ ɚɞɘɑɣɑəɚ əɑɝɚɚɞɎɑɞɝɞɎɔɑ ɖɗɔəɔ-

ɖɚ-ɗɌɍɚɜɌɞɚɜəɧɡ ɛɚɖɌɓɌɞɑɗɑɕ ɔ ɜɑɓɟɗɨɞɌɞɚɎ ɗɟ-

ɣɑɎɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ: əɚɜɘɌɗɔɓɌɢɔɔ ɞɑɘɛɑɜɌɞɟ-

ɜɧ ɞɑɗɌ, ɝəɔɒɑəɔɫ ɟɜɚɎəɑɕ Ƚȼȭ ɔ IL-6 ɝɚɛɜɚ-

ɎɚɒɐɌɗɔɝɨ ɚɞɜɔɢɌɞɑɗɨəɚɕ ɐɔəɌɘɔɖɚɕ ȶȾ-

ɖɌɜɞɔəɧ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ Ɏ Ɏɔɐɑ ɓəɌɣɔ-

ɞɑɗɨəɚɏɚ ɟɎɑɗɔɣɑəɔɫ ɚɍɦɑɘɌ ɛɚɜɌɒɑəɔɫ ɗɑɏɚɣ-

əɚɕ ɛɌɜɑəɡɔɘɧ ɐɚ 80% ɚɞ ɚɍɦɑɘɌ ɗɑɏɖɔɡ, ɣɞɚ 

ɝɚɚɞɎɑɞɝɞɎɚɎɌɗɚ ɖɜɔɞɔɣɑɝɖɚɕ ɝɞɑɛɑəɔ ɞɫɒɑɝɞɔ 

ȶȾ-4. ȭɗɌɏɚɐɌɜɫ ɝɎɚɑɎɜɑɘɑəəɚɘɟ ɎɧɫɎɗɑəɔɪ 

ɟɡɟɐɤɑəɔɫ ɝɚɝɞɚɫəɔɫ ɍɚɗɨəɚɏɚ ɔ ɖɚɜɜɑɖɢɔɔ ɞɑ-

ɜɌɛɔɔ ɟɐɌɗɚɝɨ ɐɚɝɞɔɣɨ ɜɑɏɜɑɝɝɌ ɖɗɔəɔɣɑɝɖɔɡ 

ɛɜɚɫɎɗɑəɔɕ ɓɌɍɚɗɑɎɌəɔɫ. ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ȶȾ 

ɘɚɒɑɞ ɝɗɟɒɔɞɨ ɘɑɞɚɐɚɘ ɎɧɍɚɜɌ ɐɗɫ ɚɢɑəɖɔ 

ɩɠɠɑɖɞɔɎəɚɝɞɔ ɗɑɣɑəɔɫ ɛɜɔ COVID-19, ɛɚɘɚɏɌɫ 

ɚɛɑɜɌɞɔɎəɚ ɔ ɚɍɦɑɖɞɔɎəɚ ɚɢɑəɔɞɨ ɝɞɑɛɑəɨ ɞɫ-

ɒɑɝɞɔ ɓɌɍɚɗɑɎɌəɔɫ. 

ȳɌɖɗɪɣɑəɔɑ. ȻɜɑɐɝɞɌɎɗɑəəɧɕ ɖɗɔəɔɣɑ-

ɝɖɔɕ ɝɗɟɣɌɕ ɐɑɘɚəɝɞɜɔɜɟɑɞ ɎɌɒəɟɪ ɜɚɗɨ ȶȾ 

ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ ɖɌɖ Ɏ ɛɑɜɎɔɣəɚɕ ɐɔɌ-

ɏəɚɝɞɔɖɑ COVID-19, ɞɌɖ ɔ ɐɗɫ ɛɚɝɗɑɐɟɪɥɑɏɚ 

ɐɔəɌɘɔɣɑɝɖɚɏɚ ɘɚəɔɞɚɜɔəɏɌ ɝɚɝɞɚɫəɔɫ ɍɚɗɨəɚ-

ɏɚ ɔ ɚɢɑəɖɔ ɩɠɠɑɖɞɔɎəɚɝɞɔ ɗɑɣɑəɔɫ.   

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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Fig. 3.   CT scan of the chest, on the 17th day of the disease: A -  axial projection, B - coronal proje ction.  
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Ɍɗɚɏɚɘ ɟɝɛɑɤəɚɏɚ ɜɑɓɟɗɨɞɌɞɌ ɛɜɚɎɑɐɑəɔɫ ɐɑəɞɌɗɨəɚɕ ɔɘɛɗɌəɞɌɢɔɔ ɫɎɗɫɑɞɝɫ 

ɐɚɝɞɌɞɚɣəɧɕ ɚɍɦɑɘ ɔ ɖɌɣɑɝɞɎɚ ɝɞɜɟɖɞɟɜɧ ɖɚɝɞəɚɕ ɞɖɌəɔ, ɖɚɞɚɜɚɏɚ ɘɚɒəɚ ɐɚ-

ɍɔɞɨɝɫ ɛɜɔ ɛɜɚɎɑɐɑəɔɔ ɌɟɏɘɑəɞɌɢɔɔ ɗɟəɖɔ ɟɐɌɗɑəəɚɏɚ ɓɟɍɌ. Ⱥɢɑəɔɞɨ ɛɌɜɌɘɑɞ-

ɜɧ ɌɗɨɎɑɚɗɫɜəɚɏɚ ɚɞɜɚɝɞɖɌ/ ɣɌɝɞɔ ɣɑɗɪɝɞɔ ɐɗɫ ɛɗɌəɔɜɚɎɌəɔɫ ɚɛɑɜɌɢɔɔ ɐɑə-

ɞɌɗɨəɚɕ ɔɘɛɗɌəɞɌɢɔɔ ɛɚɝɗɑ ɛɜɚɎɑɐɑəəɚɕ ɜɑɖɚəɝɞɜɟɖɢɔɔ əɌɔɍɚɗɑɑ ɔəɠɚɜɘɌɞɔɎəɚ ɛɚɓ-

Ɏɚɗɫɑɞ ɖɚəɟɝəɚ-ɗɟɣɑɎɌɫ ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ (ȶȷȶȾ). 

ɂɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. ȻɚɎɧɤɑəɔɑ ɩɠɠɑɖɞɔɎəɚɝɞɔ ɗɑɣɑəɔɫ ɛɌɢɔɑəɞɚɎ ɝ ɣɌɝɞɔɣ-

əɧɘ Ɏɞɚɜɔɣəɧɘ ɚɞɝɟɞɝɞɎɔɑɘ ɓɟɍɚɎ ɛɟɞɑɘ ɌɟɏɘɑəɞɌɢɔɔ ɗɟəɚɖ ɛɚɝɗɑ ɟɐɌɗɑəɔɫ ɓɟɍɚɎ ɝ 

ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɛɜɑɛɌɜɌɞɌ əɌ ɚɝəɚɎɑ ɏɔɌɗɟɜɚəɚɎɚɕ ɖɔɝɗɚɞɧ Ɏ ɝɚɣɑɞɌəɔɔ ɝ ɍɚɏɌɞɧɘ 

ɞɜɚɘɍɚɢɔɞɌɘɔ ɠɔɍɜɔəɚɘ ɔ ɚɝɞɑɚɛɗɌɝɞɔɣɑɝɖɔɘ ɘɌɞɑɜɔɌɗɚɘ ɛɑɜɑɐ ɐɑəɞɌɗɨəɚɕ ɔɘɛɗɌə-

ɞɌɢɔɑɕ ɛɚɐ ɖɚəɞɜɚɗɑɘ ȶȷȶȾ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. Ȯ ɔɝɝɗɑɐɚɎɌəɔɔ ɟɣɌɝɞɎɚɎɌɗɔ 33 ɛɌɢɔɑəɞɌ ɝ ɐɔɌɏəɚɓɚɘ: 

ɡɜɚəɔɣɑɝɖɔɕ ɛɑɜɔɚɐɚəɞɔɞ, ɞɜɌɎɘɌɞɔɣɑɝɖɚɑ ɛɚɎɜɑɒɐɑəɔɑ ɓɟɍɌ, ɟ ɖɚɞɚɜɧɡ ɛɚɝɗɑ ɚɛɑɜɌ-

ɢɔɔ ɟɐɌɗɑəɔɫ ɓɟɍɌ ɛɜɚɎɚɐɔɗɔ ɌɟɏɘɑəɞɌɢɔɪ ɗɟəɖɔ, ɗɔɍɚ Ɏɑɗɔ ɗɟəɖɟ ɓɟɍɌ çɛɚɐ ɝɏɟɝɞɖɚɘ. 

ȻɌɢɔɑəɞɌɘ ɛɜɚɎɚɐɔɗɔ ȶȷȶȾ əɌ ɞɚɘɚɏɜɌɠɑ çGalileosè (Sirona, ȯɑɜɘɌəɔɫ) əɌ ɐɚ- ɔ ɛɚɝɗɑ-

ɚɛɑɜɌɢɔɚəəɚɘ ɩɞɌɛɌɡ ɗɑɣɑəɔɫ. 

ȼɑɓɟɗɨɞɌɞɧ. Ȼɚ ɜɑɓɟɗɨɞɌɞɌɘ ȶȷȶȾ Ɏ 1 ɏɜɟɛɛɑ ɔɝɝɗɑɐɚɎɌəɔɫ (ɛɜɔɘɑəɑəɔɑ ɛɜɑɛɌ-

ɜɌɞɌ ɏɔɌɗɟɜɚəɚɎɚɕ ɖɔɝɗɚɞɧ, ɍɚɏɌɞɚɏɚ ɞɜɚɘɍɚɢɔɞɌɘɔ ɠɔɍɜɔəɌ, ɖɚɝɞəɚɛɗɌɝɞɔɣɑɝɖɚɏɚ ɘɌ-

ɞɑɜɔɌɗɌ) ɣɑɜɑɓ 6 ɘɑɝɫɢɑɎ ɛɚɝɗɑ ɌɟɏɘɑəɞɌɢɔɔ ɝɠɚɜɘɔɜɚɎɌəəɌɫ ɖɚɝɞəɌɫ ɞɖɌəɨ ɜɌɎəɚɘɑɜ-

əɚ ɛɜɚɝɗɑɒɔɎɌɗɌɝɨ ɛɚ Ɏɝɑɘɟ ɚɍɦɑɘɟ ɗɟəɖɔ, ɔɘɑɗɌ ɘɑɗɖɚɫɣɑɔɝɞɟɪ ɚɐəɚɜɚɐəɟɪ ɝɞɜɟɖɞɟ-

ɜɟ. Ƚɜɑɐəɫɫ ɛɗɚɞəɚɝɞɨ əɚɎɚɚɍɜɌɓɚɎɌəəɚɕ ɖɚɝɞəɚɕ ɞɖɌəɔ ɝɚɝɞɌɎɔɗɌ 976Ñ225 HU. Ʉɔɜɔ-

əɌ ɌɗɨɎɑɚɗɫɜəɚɏɚ ɚɞɜɚɝɞɖɌ/ ɣɌɝɞɔ ɣɑɗɪɝɞɔ ɛɚɝɗɑ ɚɛɑɜɌɢɔɔ ɝɚɝɞɌɎɔɗɌ 9,10Ñ1,61 ɘɘ 

(83% ɚɞ ɛɑɜɎɚəɌɣɌɗɨəɚɕ). Ȯɚ 2 ɏɜɟɛɛɑ ɝɜɌɎəɑəɔɫ (Ɏɑɐɑəɔɑ ɗɟəɖɔ ɓɟɍɌ çɛɚɐ ɝɏɟɝɞɖɚɘè) 

ɣɑɜɑɓ 6 ɘɑɝɫɢɑɎ ɖɚɝɞəɌɫ ɞɖɌəɨ ɔɘɑɗɌ əɑɜɌɎəɚɘɑɜəɚ ɝɠɚɜɘɔɜɚɎɌəəɟɪ, ɖɜɟɛəɚɫɣɑɔɝɞɟɪ 

ɝɞɜɟɖɞɟɜɟ. Ȼɗɚɞəɚɝɞɨ ɚɝɞɑɚɜɑɏɑəɑɜɌɞɌ ɝɚɝɞɌɎɔɗɌ 824Ñ325 HU. ɄɔɜɔəɌ ɛɚɝɗɑ ɚɛɑɜɌɢɔɔ 

ɣɑɜɑɓ 6 ɘɑɝɫɢɑɎ ɝɚɝɞɌɎɔɗɌ 8,02Ñ1,53 ɘɘ (77% ɚɞ ɛɑɜɎɚəɌɣɌɗɨəɚɕ). 

ȮɧɎɚɐɧ. ȶȷȶȾ ɫɎɗɫɑɞɝɫ ɩɠɠɑɖɞɔɎəɧɘ ɘɑɞɚɐɚɘ ɚɢɑəɖɔ ɛɜɔɘɑəɑəɔɫ ɖɚɝɞəɚɛɗɌ-

ɝɞɔɣɑɝɖɚɏɚ ɘɌɞɑɜɔɌɗɌ, ɛɜɑɛɌɜɌɞɌ ɏɔɌɗɟɜɚəɚɎɚɕ ɖɔɝɗɚɞɧ, ɍɚɏɌɞɚɏɚ ɞɜɚɘɍɚɢɔɞɌɘɔ ɠɔɍ-

ɜɔəɌ ɐɗɫ ɌɟɏɘɑəɞɌɢɔɔ ɌɗɨɎɑɚɗɫɜəɚɏɚ ɚɞɜɚɝɞɖɌ/ ɣɌɝɞɔ ɣɑɗɪɝɞɔ ɛɑɜɑɐ ɐɑəɞɌɗɨəɚɕ ɔɘ-

ɛɗɌəɞɌɢɔɑɕ. 
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CONE-BEAM COMPUTED TOMOGRAPHY AS A METHOD FOR EVALUATING THE 

REGENERATION OF THE WELLS OF REMOVED TEETH AFTER AUGMENTATION 

 

Tarasenko S.V., Serova N.S., Znamenskaya Y. P. 

 
he key to a successful result of dental implantation is a sufficient volume and qua l-

ity of the  bone structure, which can be achieved during the augmentation of the 

hole of the removed tooth. Cone -beam computed tomography (CBCT)allows us to 

evaluate the parameters of the alveolar process/ part of the jaw for planning dental impla n-

tation operations a fter reconstruction.  

Purpose . Improving the effectiveness of treatment of patients with partial secondary 

tooth absence by augmenting the holes after tooth extraction using a hyaluronic acid -based 

drug in combination with platelet -rich fibrin and osteoplas tic material before dental impla n-

tation under the control of CLCT.  

Materials and methods . The study involved 33 patients with a diagnosis of chronic 

periodo ntitis, traumatic tooth damage, who after the operation of tooth extraction performed 

au gmentation o f the hole, or led the hole of the tooth " under the clot. Patients underwent 

CBCT on a "Galileos" (Sirona) tomograph at the pre -and postoperative stages of treatment.  

Results . According to the results of CBCT in group 1 of the study (the use of hyal u-

ronic  acid, platelet -rich fibrin, and bone -plastic material), 6 months after augmentation, the 

formed bone tissue was evenly traced throughout the entire volume of the well, and had a 

small -cell homogeneous structure. The average density of newly formed bone ti ssue was 

976Ñ225 HU. The width of the alveolar process/ part of the jaw after surgery was 9.10Ñ1.61 

mm (83% of the original). In comparison group 2 (maintaining the tooth well "under the 

clot"), after 6 months, the bone tissue had an unevenly formed, large -cell structure. The 

density of ost eoregenerative amounted to 824Ñ325 HU. The width after the operation in 6 

months was 8.02Ñ1.53 mm (77% of the original). 

Conclusions . CLCT is an effective method for evaluating the use of bone -plastic m a-

terial, a hyaluron ic acid preparation rich in platelet -rich fibrin for augmentation of the a l-

veolar pr ocess/ part of the jaw before dental implantation.  

  

Keywords: cone -beam computed tomography, osteoplastic material, hyaluronic acid, 

plat elet -rich fibrin, socket preservat ion, dental implantation. . 

  

Corresponding author:  Znamenskaya  Y.P.; e-mail: jznam@yandex.ru  

 

For citation: Tarasenko S.V., Serova N.S., Znamenskaya Y.P. Cone -beam computed t o-

mography as a method for evaluating the regeneration of the wells of removed te eth after 

augmentation . REJR 2020; 10(3): 26-35. DOI:10.21569/2222 -7415 -2020 -10 -3-26-35 .  

. 

Received : 09.07.20  Accepted :  19.08.20 

 

 

 

Ɍ ɝɑɏɚɐəɫɤəɔɕ ɐɑəɨ, ɝɌɘɧɘ ɜɌɝɛɜɚ-

ɝɞɜɌəɑəəɧɘ ɘɑɞɚɐɚɘ ɜɑɌɍɔɗɔɞɌɢɔɔ 

ɛɌɢɔɑəɞɚɎ ɝ ɣɌɝɞɔɣəɚɕ ɛɚɞɑɜɑɕ ɓɟɍɚɎ 

ɫɎɗɫɑɞɝɫ ɛɜɚɞɑɓɔɜɚɎɌəɔɑ ɝ ɚɛɚɜɚɕ əɌ 

ɐɑəɞɌɗɨəɧɑ ɔɘɛɗɌəɞɌɞɧ [1]. Ȱɗɫ ɏɌ-

ɜɌəɞɔɜɚɎɌəəɚɏɚ ɐɚɗɏɚɝɜɚɣəɚɏɚ ɟɝɛɑɡɌ ɐɑəɞɌɗɨ-

əɚɕ ɔɘɛɗɌəɞɌɢɔɔ əɑɚɍɡɚɐɔɘ ɐɚɝɞɌɞɚɣəɧɕ ɚɍɨ-

ɑɘ ɖɚɝɞəɚɕ ɞɖɌəɔ [2, 3]. ȹɚ ɛɚɝɗɑ ɟɐɌɗɑəɔɫ ɓɟɍɌ 

əɑɔɓɍɑɒəɚ ɛɜɚɔɝɡɚɐɔɞ ɞɜɑɡɘɑɜəɌɫ ɜɑɓɚɜɍɢɔɫ 

ɌɗɨɎɑɚɗɫɜəɚɏɚ ɚɞɜɚɝɞɖɌ/ɣɌɝɞɔ ɣɑɗɪɝɞɔ, ɐɌɒɑ, 

əɑɝɘɚɞɜɫ əɌ ɔɝɛɚɗɨɓɚɎɌəɔɑ ɘɔəɔɘɌɗɨəɚ ɔəɎɌ-

ɓɔɎəɧɡ ɡɔɜɟɜɏɔɣɑɝɖɔɡ ɘɌəɔɛɟɗɫɢɔɕ [4,5].  ȴɓ-

ɘɑəɑəɔɑ ɠɚɜɘɧ ɌɗɨɎɑɚɗɫɜəɚɏɚ ɏɜɑɍəɫ ɛɜɔ ɛɚ-

ɞɑɜɑ ɓɟɍɚɎ ɛɜɚɔɝɡɚɐɔɞ Ɏ 91% ɝɗɟɣɌɫɡ.  

Ȼɚ ɐɌəəɧɘ ɝɚɎɜɑɘɑəəɧɡ ɔɝɝɗɑɐɚɎɌəɔɕ Ɏ 

ɞɑɣɑəɔɑ ɛɑɜɎɚɏɚ ɏɚɐɌ ɛɜɚɔɝɡɚɐɔɞ ɛɚɞɑɜɫ ɚɞ 25% 

ɐɚ 40% ɖɚɝɞəɚɏɚ ɚɍɦɑɘɌ; Ɏ ɛɚɝɗɑɐɟɪɥɔɑ 2-3 ɏɚ-

ɐɌ ɞɑɜɫɑɞɝɫ ɐɚ 40 - 60% ɚɍɦɑɘɌ ɌɗɨɎɑɚɗɫɜəɚɏɚ 

ɏɜɑɍəɫ, ɛɜɔɍɗɔɓɔɞɑɗɨəɚ 2/3 ɚɞ ɩɞɚɕ ɜɑɓɚɜɍɢɔɔ 

ɛɜɚɔɝɡɚɐɔɞ Ɏ ɛɑɜɎɧɑ 3 ɘɑɝɫɢɌ; ɐɌɗɑɑ Ɍɞɜɚɠɔɫ 

ɖɚɝɞəɚɕ ɞɖɌəɔ ɛɜɚɐɚɗɒɌɑɞɝɫ ɔ ɡɌɜɌɖɞɑɜɔɓɟɑɞɝɫ 

ɟɘɑəɨɤɑəɔɑɘ ɚɍɦɑɘɌ əɌ 0,25 - 0,5% Ɏ ɏɚɐ 

[6,7,8].  

Ȯ ɝɎɫɓɔ ɝ ɩɞɔɘ ɌɖɞɟɌɗɨəɧɘɔ ɛɜɚɍɗɑɘɌɘɔ 

ɡɔɜɟɜɏɔɣɑɝɖɚɕ ɝɞɚɘɌɞɚɗɚɏɔɔ ɫɎɗɫɪɞɝɫ ɛɚɔɝɖ 

əɌɔɍɚɗɑɑ ɩɠɠɑɖɞɔɎəɧɡ ɘɑɞɚɐɚɎ ɝɚɡɜɌəɑəɔɫ 

ɚɍɦɑɘɌ ɖɚɝɞəɚɕ ɞɖɌəɔ ɛɚɝɗɑ  ɟɐɌɗɑəɔɫ ɓɟɍɚɎ ɝ 

ɢɑɗɨɪ ɝɚɓɐɌəɔɫ ɚɛɞɔɘɌɗɨəɧɡ ɟɝɗɚɎɔɕ ɐɗɫ ɐɌɗɨ-

əɑɕɤɑɕ ɐɑəɞɌɗɨəɚɕ ɔɘɛɗɌəɞɌɢɔɔ ɔ ɚɢɑəɖɌ ɖɌ-

ɣɑɝɞɎɌ ɖɚɝɞəɚɏɚ ɜɑɏɑəɑɜɌɞɌ ɛɚɝɗɑ ɛɜɚɎɑɐɑəəɚɕ 

ɜɑɖɚəɝɞɜɟɖɢɔɔ [8,9,10].  

Ȼɜɔ ɛɗɌəɔɜɚɎɌəɔɔ ɎɚɝɝɞɌəɚɎɗɑəɔɫ ɓɟɍɚɎ 
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ɝ ɛɚɘɚɥɨɪ ɐɑəɞɌɗɨəɧɡ ɔɘɛɗɌəɞɌɞɚɎ ɎɌɒəɧɘ 

Ɍɝɛɑɖɞɚɘ ɫɎɗɫɑɞɝɫ ɚɢɑəɖɌ ɝɚɝɞɚɫəɔɫ ɖɚɝɞəɚɏɚ 

ɜɑɏɑəɑɜɌɞɌ, ɑɏɚ ɚɍɦɑɘɌ, ɚɐəɚɜɚɐəɚɝɞɔ, ɚɞəɚɝɔ-

ɞɑɗɨəɚɕ ɚɛɞɔɣɑɝɖɚɕ ɛɗɚɞəɚɝɞɔ. [6] ȶȷȶȾ ɫɎɗɫɑɞ-

ɝɫ əɑɚɞɦɑɘɗɑɘɧɘ ɩɞɌɛɚɘ ɐɔɌɏəɚɝɞɔɖɔ əɌ Ɏɝɑɡ 

ɩɞɌɛɌɡ ɜɑɌɍɔɗɔɞɌɢɔɔ ɛɌɢɔɑəɞɚɎ ɝ ɣɌɝɞɔɣəɧɘ 

Ɏɞɚɜɔɣəɧɘ ɚɞɝɟɞɝɞɎɔɑɘ ɓɟɍɚɎ. ɉɞɚ əɌɔɍɚɗɑɑ 

ɛɜɑɐɛɚɣɞɔɞɑɗɨəɧɕ ɔ ɔəɠɚɜɘɌɞɔɎəɧɕ ɘɑɞɚɐ 

ɗɟɣɑɎɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɐɗɫ ɌəɌɗɔɓɌ əɚɎɚɚɍɜɌɓɚ-

ɎɌəəɚɕ ɖɚɝɞəɚɕ ɞɖɌəɔ, ɞɌɖ ɖɌɖ ɚə ɛɚɓɎɚɗɫɑɞ 

ɎɔɓɟɌɗɔɓɔɜɚɎɌɞɨ ɖɚɝɞəɧɕ ɜɑɏɑəɑɜɌɞ ɛɜɔ ɘɔəɔ-

ɘɌɗɨəɚɕ ɗɟɣɑɎɚɕ əɌɏɜɟɓɖɑ Ɏ ɘəɚɏɚɛɗɚɝɖɚɝɞəɚɘ 

ɜɑɒɔɘɑ, ɚɢɑəɔɞɨ ɑɏɚ ɞɚɛɚɏɜɌɠɔɪ, ɝɞɜɟɖɞɟɜɟ, 

ɛɗɚɞəɚɝɞɨ ɔ ɝɛɗɌəɔɜɚɎɌɞɨ ɐɌɗɨəɑɕɤɑɑ ɔɘɛɗɌə-

ɞɚɗɚɏɔɣɑɝɖɚɑ ɗɑɣɑəɔɑ [2,6,7,9]. ȴɘɑəəɚ ɛɗɌəɔ-

ɜɚɎɌəɔɑ əɌ ɚɝəɚɎɑ ɐɌəəɧɡ ȶȷȶȾ ɓəɌɣɔɞɑɗɨəɚ 

ɝɚɖɜɌɥɌɑɞ Ɏɜɑɘɫ ɚɛɑɜɌɢɔɔ ɔ ɝəɔɒɌɑɞ ɜɔɝɖ 

ɎɚɓəɔɖəɚɎɑəɔɫ ɚɝɗɚɒəɑəɔɕ, ɖɌɖ Ɏɚ Ɏɜɑɘɫ, ɞɌɖ 

ɔ ɛɚɝɗɑ ɐɑəɞɌɗɨəɚɕ ɔɘɛɗɌəɞɌɢɔɔ, Ɍ ɞɌɖɒɑ ɐɑɗɌ-

ɑɞ ɗɑɣɑəɔɑ ɍɚɗɑɑ ɛɜɚɏəɚɓɔɜɟɑɘɧɘ. 

Ȯ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ ɝ ɢɑɗɨɪ ɛɚɐɐɑɜɒɌəɔɫ 

ɛɑɜɎɚəɌɣɌɗɨəɚɕ ɖɚəɠɔɏɟɜɌɢɔɔ ɗɟəɖɔ ɟɐɌɗɑəəɚ-

ɏɚ ɓɟɍɌ ɤɔɜɚɖɚ ɛɜɔɘɑəɫɪɞɝɫ Ɍɟɞɚɏɑəəɧɑ, Ɍɗɗɚ-

ɏɑəəɧɑ, ɖɝɑəɚɏɑəəɧɑ ɞɜɌəɝɛɗɌəɞɌɞɧ, ɔɝɖɟɝ-

ɝɞɎɑəəɚ-ɝɔəɞɑɓɔɜɚɎɌəəɧɑ ɘɔəɑɜɌɗɨəɧɑ ɖɚɘɛɚ-

əɑəɞɧ ɖɚɝɞəɚɏɚ ɘɌɞɜɔɖɝɌ, ɞɌɖɒɑ ɔɡ ɖɚɘɛɚɓɔ-

ɢɔɔ ɝ ɍɑɗɖɌɘɔ, ɝɟɗɨɠɌɞɔɜɚɎɌəəɧɘɔ ɏɗɔɖɚɓɌ-

ɘɔəɏɗɔɖɌəɌɘɔ [3,9,11,12,13]. ȹɚ, əɑɝɘɚɞɜɫ əɌ 

ɐɚɝɞɌɞɚɣəɚ ɍɚɗɨɤɚɕ Ɏɧɍɚɜ ɚɝɞɑɚɛɗɌɝɞɔɣɑɝɖɔɡ 

ɘɌɞɑɜɔɌɗɚɎ ɛɜɚɐɚɗɒɌɪɞɝɫ ɔɝɝɗɑɐɚɎɌəɔɫ, ɛɚ-

ɝɎɫɥɑəəɧɑ ɔɓɟɣɑəɔɪ ɛɚɎɧɤɑəɔɫ ɩɠɠɑɖɞɔɎəɚ-

ɝɞɔ ɔɝɛɚɗɨɓɚɎɌəɔɫ ɝɟɥɑɝɞɎɟɪɥɔɡ ɖɚɝɞəɧɡ ɘɌ-

ɞɑɜɔɌɗɚɎ ɔ ɘɑɘɍɜɌə ɔ ɛɚɔɝɖɟ ɔɐɑɌɗɨəɚɏɚ ɖɚɝɞ-

əɚɓɌɘɑɥɌɪɥɑɏɚ ɘɌɞɑɜɔɌɗɌ [2,3,5,8,11,14].  

ȹɌɔɍɚɗɑɑ ɣɌɝɞɚ ɛɜɔ ɜɑɖɚəɝɞɜɟɖɞɔɎəɧɡ 

ɚɛɑɜɌɢɔɫɡ ɔɝɛɚɗɨɓɟɪɞɝɫ ɖɝɑəɚɏɑəəɧɑ ɖɚɝɞəɚ-

ɛɗɌɝɞɔɣɑɝɖɔɑ ɘɌɞɑɜɔɌɗɧ. Ȯ ɛɚɝɗɑɐəɔɑ ɏɚɐɧ 

ɤɔɜɚɖɚɑ ɛɜɔɘɑəɑəɔɑ Ɏ ɡɔɜɟɜɏɔɣɑɝɖɚɕ ɝɞɚɘɌɞɚ-

ɗɚɏɔɔ ɛɚɗɟɣɔɗɚ ɝɚɣɑɞɌəəɚɑ ɛɜɔɘɑəɑəɔɑ ɚɝɞɑɚ-

ɛɗɌɝɞɔɣɑɝɖɔɡ ɘɌɞɑɜɔɌɗɚɎ ɔ ɍɚɏɌɞɚɕ ɞɜɚɘɍɚɢɔ-

ɞɌɘɔ ɛɗɌɓɘɧ [5,10]. ȸəɚɏɔɘɔ ɌɎɞɚɜɌɘɔ ɚɞɘɑɣɑ-

əɚ, ɣɞɚ ɛɜɔ ɝɚɎɘɑɝɞəɚɘ ɛɜɔɘɑəɑəɔɔ ɛɗɌɓɘɧ 

ɖɜɚɎɔ, ɚɍɚɏɌɥɑəəɚɕ ɞɜɚɘɍɚɢɔɞɌɘɔ, ɔ ɍɔɚɘɌɞɑ-

ɜɔɌɗɚɎ ɝɞɔɘɟɗɔɜɟɑɞɝɫ ɚɝɞɑɚɏɑəɑɓ ɔ ɟɝɖɚɜɫɑɞɝɫ 

ɛɜɚɢɑɝɝ ɠɚɜɘɔɜɚɎɌəɔɑ ɓɜɑɗɚɕ ɖɚɝɞɔ ɛɜɔ ɜɌɓ-

ɗɔɣəɧɡ ɖɚɝɞəɚ-ɎɚɝɝɞɌəɚɎɔɞɑɗɨəɧɡ ɚɛɑɜɌɢɔɫɡ 

əɌ ɣɑɗɪɝɞɫɡ [19,20]. ȮɌɒəɟɪ ɜɚɗɨ Ɏ ɘɑɡɌəɔɓɘɑ 

ɖɚɝɞɑɚɍɜɌɓɚɎɌəɔɫ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ  ɗɪɍɚɏɚ 

ɚɝɞɑɚɛɗɌɝɞɔɣɑɝɖɚɏɚ ɘɌɞɑɜɔɌɗɌ ɔɏɜɌɑɞ ɏɔɌɗɟɜɚ-

əɚɎɌɫ ɖɔɝɗɚɞɌ [6,15,16]. ȴɝɛɚɗɨɓɟɑɘɧɑ Ɏɚ ɘəɚ-

ɏɔɡ ɚɍɗɌɝɞɫɡ ɘɑɐɔɢɔəɧ ɛɜɑɛɌɜɌɞɧ ɏɔɌɗɟɜɚəɚ-

Ɏɚɕ ɖɔɝɗɚɞɧ əɌɣɔəɌɪɞ əɌɡɚɐɔɞɨ ɟɝɛɑɤəɚɑ 

ɛɜɔɘɑəɑəɔɑ ɔ Ɏ ɡɔɜɟɜɏɔɣɑɝɖɚɕ ɝɞɚɘɌɞɚɗɚɏɔɔ 

[7,8,9,17,18].  

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɛɜɑɐɝɞɌɎɗɫɑɞ ɔəɞɑɜɑɝ ɔɝ-

ɝɗɑɐɚɎɌɞɨ ɩɠɠɑɖɞɔɎəɚɝɞɨ ɛɜɔɘɑəɑəɔɫ ɛɜɑɛɌ-

ɜɌɞɌ əɌ ɚɝəɚɎɑ ɏɔɌɗɟɜɚəɚɎɚɕ ɖɔɝɗɚɞɧ Ɏ ɝɚɣɑɞɌ-

əɔɔ ɝ ɍɚɏɌɞɧɘ ɞɜɚɘɍɚɢɔɞɌɘɔ ɠɔɍɜɔəɚɘ ɔ 

ɚɝɞɑɚɛɗɌɝɞɔɣɑɝɖɔɘ ɘɌɞɑɜɔɌɗɚɘ ɐɗɫ ɌɟɏɘɑəɞɌ-

ɢɔɔ ɗɟəɖɔ ɟɐɌɗɑəəɚɏɚ ɓɟɍɌ, ɟɎɑɗɔɣɑəɔɫ ɘɫɏɖɚɞ-

ɖɌəɚɏɚ ɖɚɘɛɚəɑəɞɌ ɛɑɜɑɐ ɐɑəɞɌɗɨəɚɕ ɔɘɛɗɌə-

ɞɌɢɔɑɕ ɛɚ ɐɌəəɧɘ ȶȷȶȾ. 

ɂɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ.  

ȻɚɎɧɤɑəɔɑ ɩɠɠɑɖɞɔɎəɚɝɞɔ ɗɑɣɑəɔɫ ɛɌ-

ɢɔɑəɞɚɎ ɝ ɣɌɝɞɔɣəɧɘ Ɏɞɚɜɔɣəɧɘ ɚɞɝɟɞɝɞɎɔɑɘ 

ɓɟɍɚɎ ɛɟɞɑɘ ɌɟɏɘɑəɞɌɢɔɔ ɗɟəɚɖ ɛɚɝɗɑ ɟɐɌɗɑəɔɫ 

ɓɟɍɚɎ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɛɜɑɛɌɜɌɞɌ əɌ ɚɝəɚɎɑ 

ɏɔɌɗɟɜɚəɚɎɚɕ ɖɔɝɗɚɞɧ Ɏ ɝɚɣɑɞɌəɔɔ ɝ ɍɚɏɌɞɧɘ 

ɞɜɚɘɍɚɢɔɞɌɘɔ ɠɔɍɜɔəɚɘ ɔ ɚɝɞɑɚɛɗɌɝɞɔɣɑɝɖɔɘ 

ɘɌɞɑɜɔɌɗɚɘ ɛɑɜɑɐ ɐɑəɞɌɗɨəɚɕ ɔɘɛɗɌəɞɌɢɔɑɕ 

ɛɚɐ ɖɚəɞɜɚɗɑɘ ȶȷȶȾ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ.  

Ȯ əɌɤɑɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɘɧ ɛɜɔɘɑəɫɗɔ 

ɚɝɞɑɚɛɗɌɝɞɔɣɑɝɖɔɕ ɘɌɞɑɜɔɌɗ ð çȺȽȾȱȺȻȷȬȽȾÈ-

Ⱦè (ȮɔɞɌɠɚɜɘ, ȼɚɝɝɔɫ), ɛɜɑɛɌɜɌɞ ɏɔɌɗɟɜɚəɚɎɚɕ 

ɖɔɝɗɚɞɧ ȯɔɌɗɜɔɛɌɕɑɜ ȰɑəɞɌɗ ʈ10 (çȷɌɍɚɜɌɞɚ-

ɜɔɫ ȾȺȽȶȬȹȴè, ȼɚɝɝɔɫ) ɔ ɍɚɏɌɞɧɕ ɞɜɚɘɍɚɢɔɞɌ-

ɘɔ ɠɔɍɜɔə (PRF - Platelet Rich Fibrin) Ɏ Ɏɔɐɑ 

ɘɑɘɍɜɌəɧ (A-PRF) ɔ ɒɔɐɖɚɕ ɠɜɌɖɢɔɔ (I-PRF). Ȯ 

ɔɝɝɗɑɐɚɎɌəɔɔ ɛɜɔəɫɗɔ ɟɣɌɝɞɔɑ 33 ɛɌɢɔɑəɞɌ (19 

ɒɑəɥɔə ɔ 14 ɘɟɒɣɔə) Ɏ ɎɚɓɜɌɝɞɑ ɚɞ 21 ɐɚ 65 

ɗɑɞ ɝ ɐɔɌɏəɚɓɚɘ: ɡɜɚəɔɣɑɝɖɔɕ ɛɑɜɔɚɐɚəɞɔɞ, 

ɞɜɌɎɘɌɞɔɣɑɝɖɚɑ ɛɚɎɜɑɒɐɑəɔɑ ɓɟɍɌ, - ɟ ɖɚɞɚɜɧɡ 

ɛɚɝɗɑ ɚɛɑɜɌɢɔɔ ɟɐɌɗɑəɔɫ ɓɟɍɌ ɛɜɚɎɚɐɔɗɔ Ɍɟɏ-

ɘɑəɞɌɢɔɪ ɗɟəɖɔ ɗɔɍɚ Ɏɑɗɔ ɗɟəɖɟ ɓɟɍɌ çɛɚɐ 

ɝɏɟɝɞɖɚɘè. Ȯ 1 ɏɜɟɛɛɑ ɔɝɝɗɑɐɚɎɌəɔɫ 15 ɛɌɢɔɑə-

ɞɌɘ ɛɜɚɎɚɐɔɗɔ ɟɐɌɗɑəɔɑ ɓɟɍɚɎ ɔ ɛɚɝɗɑɐɟɪɥɟɪ 

ɌɟɏɘɑəɞɌɢɔɪ ɔɡ ɗɟəɚɖ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɛɜɑ-

ɛɌɜɌɞɌ ɘɚɐɔɠɔɢɔɜɚɎɌəəɚɕ ɏɔɌɗɟɜɚəɚɎɚɕ ɖɔɝ-

ɗɚɞɧ - ȯɔɌɗɜɔɛɌɕɑɜ ʈ10 (ȸɌɜɞɔəɑɖɝ), ɚɝɞɑɚɛɗɌ-

ɝɞɔɣɑɝɖɚɏɚ ɘɌɞɑɜɔɌɗɌ çȺɝɞɑɚɛɗɌɝɞ -Ⱦè (ȮɔɞɌ-

ɠɚɜɘ), ɍɚɏɌɞɚɏɚ ɞɜɚɘɍɚɢɔɞɌɘɔ ɠɔɍɜɔəɌ -  i-PRF 

ɔ  A-PRF-ɘɑɘɍɜɌəɧ. 18 ɛɌɢɔɑəɞɌɘ ɏɜɟɛɛɧ 

ɝɜɌɎəɑəɔɫ ɛɜɚɎɚɐɔɗɔ ɟɐɌɗɑəɔɑ ɓɟɍɚɎ ɔ Ɏɑɐɑəɔɑ 

ɔɡ ɗɟəɚɖ ɛɚ ɝɞɌəɐɌɜɞəɚɕ ɘɑɞɚɐɔɖɑ çɛɚɐ ɝɏɟɝɞ-

ɖɚɘè.  

ȹɌ ɩɞɌɛɑ ɛɗɌəɔɜɚɎɌəɔɫ ɗɑɣɑəɔɫ ɛɌɢɔɑə-

ɞɌɘ ɛɜɚɎɚɐɔɗɔ ȶȷȶȾ ɣɑɗɪɝɞɑɕ ɐɗɫ ɚɢɑəɖɔ ɝɚ-

ɝɞɚɫəɔɫ ɛɑɜɔɌɛɔɖɌɗɨəɧɡ ɞɖɌəɑɕ, ɚɛɜɑɐɑɗɑəɔɫ 

ɛɌɜɌɘɑɞɜɚɎ ɌɗɨɎɑɚɗɫɜəɚɏɚ ɚɞɜɚɝɞɖɌ/ɣɌɝɞɔ ɣɑ-

ɗɪɝɞɔ. Ȯ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɘ ɛɑɜɔɚɐɑ ɖɚɘɛɨɪ-

ɞɑɜəɟɪ ɞɚɘɚɏɜɌɠɔɪ ɛɜɚɎɚɐɔɗɔ ɣɑɜɑɓ 1, 3, 6 ɘɑ-

ɝɫɢɑɎ ɛɚɝɗɑ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ ɐɗɫ 

ɚɢɑəɖɔ ɝɚɝɞɚɫəɔɫ ɖɚɝɞəɧɡ ɝɞɜɟɖɞɟɜ, ɖɌɣɑɝɞɎɌ 

ɛɚɗɟɣɑəəɚɏɚ ɚɝɞɑɚɜɑɏɑəɑɜɌɞɌ, ɚɛɜɑɐɑɗɑəɔɫ 

ɛɗɚɞəɚɝɞɔ ɖɚɝɞəɚɕ ɞɖɌəɔ ɔ ɐɗɫ Ɏɧɛɚɗəɑəɔɫ ɗɔ-

əɑɕəɧɡ ɔɓɘɑɜɑəɔɕ Ɏ ɞɜɑɡ ɛɗɚɝɖɚɝɞɫɡ ɔ ɛɗɌəɔ-

ɜɚɎɌəɔɫ ɚɛɑɜɌɢɔɔ ɐɑəɞɌɗɨəɚɕ ɔɘɛɗɌəɞɌɢɔɔ Ɏ 

ɓɚəɑ ɌɟɏɘɑəɞɌɢɔɔ. 

ȼɑɓɟɗɨɞɌɞɧ.  

Ȯ əɌɤɑɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɘɧ ɛɜɚɎɚɐɔɗɔ 

ɝɜɌɎəɔɞɑɗɨəɧɕ ɌəɌɗɔɓ ɘɑɞɚɐɔɖɔ ɝɚɣɑɞɌəəɚɏɚ 

ɛɜɔɘɑəɑəɔɫ ɚɝɞɑɚɛɗɌɝɞɔɣɑɝɖɚɏɚ ɘɌɞɑɜɔɌɗɌ, 

ɛɜɑɛɌɜɌɞɌ ɏɔɌɗɟɜɚəɚɎɚɕ ɖɔɝɗɚɞɧ, ɍɚɏɌɞɚɏɚ 

ɞɜɚɘɍɚɢɔɞɌɘɔ ɠɔɍɜɔəɌ ɔ ɝɞɌəɐɌɜɞəɚɕ ɘɑɞɚɐɔ-

ɖɔ Ɏɑɐɑəɔɫ ɗɟəɖɔ ɟɐɌɗɑəəɚɏɚ ɓɟɍɌ ɛɚɐ ɝɏɟɝɞɖɚɘ 

ɛɚ ɐɌəəɧɘ ȶȷȶȾ.  

Ȯ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɘ ɛɑɜɔɚɐɑ əɌ ɚɝəɚɎɌ-

əɔɔ ȶȷȶȾ ɍɧɗɌ ɛɜɚɎɑɐɑəɌ ɚɢɑəɖɌ ɝɞɑɛɑəɔ 

ɚɝɞɑɚɔəɞɑɏɜɌɢɔɔ ɖɚɝɞəɚɛɗɌɝɞɔɣɑɝɖɚɏɚ ɘɌɞɑɜɔɌ-
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ɗɌ, ɚɛɞɔɣɑɝɖɚɕ ɛɗɚɞəɚɝɞɔ ɎəɚɎɨ ɚɍɜɌɓɚɎɌəəɚɕ 

ɖɚɝɞəɚɕ ɞɖɌəɔ, ɝɚɝɞɚɫəɔɫ ɚɖɜɟɒɌɪɥɑɕ çɘɌɞɑ-

ɜɔəɝɖɚɕè ɖɚɝɞəɚɕ ɞɖɌəɔ, ɛɌɜɌɘɑɞɜɚɎ ɌɗɨɎɑɚ-

ɗɫɜəɚɏɚ ɏɜɑɍəɫ/ ɚɞɜɚɝɞɖɌ ɣɑɗɪɝɞɔ (ɤɔɜɔəɌ, 

ɎɧɝɚɞɌ) ɔ ɚɛɜɑɐɑɗɑəɌ Ɏɚɓɘɚɒəɚɝɞɨ ɛɜɚɎɑɐɑəɔɫ 

Ɏ ɐɌəəɚɘ ɟɣɌɝɞɖɑ ɣɑɗɪɝɞɔ ɐɑəɞɌɗɨəɚɕ ɔɘɛɗɌə-

ɞɌɢɔɔ.  

Ȼɚ ɜɑɓɟɗɨɞɌɞɌɘ ɛɜɚɎɑɐɑəəɚɕ ɖɚɘɛɨɪɞɑɜ-

əɚɕ ɞɚɘɚɏɜɌɠɔɔ ɟ ɛɌɢɔɑəɞɚɎ ɏɜɟɛɛɧ 1 (ɝɚɣɑ-

ɞɌəəɚɑ ɛɜɔɘɑəɑəɔɑ ɚɝɞɑɚɛɗɌɝɞɔɣɑɝɖɚɏɚ ɘɌɞɑ-

ɜɔɌɗɌ, ɛɜɑɛɌɜɌɞɌ ɏɔɌɗɟɜɚəɚɎɚɕ ɖɔɝɗɚɞɧ, ɍɚɏɌ-

ɞɚɏɚ ɞɜɚɘɍɚɢɔɞɌɘɔ ɠɔɍɜɔəɌ) ɣɑɜɑɓ 1 ɘɑɝɫɢ ɛɚ-

ɝɗɑ ɌɟɏɘɑəɞɌɢɔɔ ɝɜɑɐəɫɫ ɛɗɚɞəɚɝɞɨ əɚɎɚɚɍɜɌ-

ɓɚɎɌəəɚɕ ɖɚɝɞəɚɕ ɞɖɌəɔ ɝɚɝɞɌɎɗɫɗɌ 233Ñ65 HU. 

ɄɔɜɔəɌ ɌɗɨɎɑɚɗɫɜəɚɏɚ ɚɞɜɚɝɞɖɌ/ ɣɌɝɞɔ ɣɑɗɪ-

ɝɞɔ ɐɚ əɌɣɌɗɌ ɗɑɣɑəɔɫ ɝɚɝɞɌɎɗɫɗɌ Ɏ ɝɜɑɐəɑɘ 

10,87Ñ1,98 ɘɘ, ɛɚɝɗɑ ɛɜɚɎɑɐɑəəɚɕ ɚɛɑɜɌɢɔɔ 

ɟɐɌɗɑəɔɫ ɓɟɍɌ ɝ ɚɐəɚɘɚɘɑəɞəɚɕ ɛɗɌɝɞɔɖɚɕ ɗɟə-

ɖɔ ɣɑɜɑɓ 1 ɘɑɝɫɢ ɝɚɝɞɌɎɔɗɌ 10,34Ñ1,96 ɘɘ, ɣɞɚ 

ɝɚɝɞɌɎɔɗɚ 95% ɚɞ ɛɑɜɎɚəɌɣɌɗɨəɚɕ ɤɔɜɔəɧ.  

  ȯɜɌəɔɢɌ ɘɑɒɐɟ ɖɚɝɞəɧɘɔ ɝɞɑəɖɌɘɔ ɔ 

ɛɚɗɟɣɑəəɧɘ ɚɝɞɑɚɜɑɏɑəɑɜɌɞɚɘ Ɏ ɝɠɚɜɘɔɜɚɎɌə-

əɚɕ ɖɚɝɞəɚɕ ɞɖɌəɔ ɟɒɑ ɣɑɜɑɓ 3 ɘɑɝɫɢɌ ɍɧɗɌ 

ɘɑəɑɑ ɎɧɜɌɒɑəɌ, ɚɐəɌɖɚ ɚɞɘɑɣɌɗɚɝɨ əɌɗɔɣɔɑ 

əɑɓəɌɣɔɞɑɗɨəɚɏɚ ɖɚɗɔɣɑɝɞɎɌ ɛɗɚɞəɧɡ ɟɣɌɝɞɖɚɎ 

Ɏəɟɞɜɔ ɗɟəɖɔ (ɚɝɞɌɞɖɔ əɑɜɑɓɚɜɍɔɜɚɎɌəəɧɡ ɏɜɌ-

əɟɗ ɖɚɝɞəɚɛɗɌɝɞɔɣɑɝɖɚɏɚ ɘɌɞɑɜɔɌɗɌ). Ƚɜɑɐəɫɫ 

ɛɗɚɞəɚɝɞɨ əɚɎɚɚɍɜɌɓɚɎɌəəɚɕ ɖɚɝɞəɚɕ ɞɖɌəɔ ɝɚ-

ɝɞɌɎɔɗɌ əɌ ɐɌəəɚɘ ɝɜɚɖɑ ɝɚɝɞɌɎɗɫɗɌ 593Ñ197 

HU. ɄɔɜɔəɌ ɌɗɨɎɑɚɗɫɜəɚɏɚ ɚɞɜɚɝɞɖɌ/ ɣɌɝɞɔ ɣɑ-

ɗɪɝɞɔ ɝɚɝɞɌɎɔɗɌ 9,49Ñ1,7 ɘɘ, ɣɞɚ ɝɚɝɞɌɎɔɗɚ 

87% ɚɞ ɛɑɜɎɚəɌɣɌɗɨəɚɕ ɤɔɜɔəɧ.  

Ƀɑɜɑɓ 6 ɘɑɝɫɢɑɎ ɛɚɝɗɑ ɌɟɏɘɑəɞɌɢɔɔ ɍɧɗɚ 

ɚɞɘɑɣɑəɚ ɟɐɚɎɗɑɞɎɚɜɔɞɑɗɨəɚɑ ɝɚɝɞɚɫəɔɑ ɖɚɝɞ-

əɚɛɗɌɝɞɔɣɑɝɖɚɏɚ ɘɌɞɑɜɔɌɗɌ, ɝɠɚɜɘɔɜɚɎɌəəɌɫ 

ɖɚɝɞəɌɫ ɞɖɌəɨ ɜɌɎəɚɘɑɜəɚ ɛɜɚɝɗɑɒɔɎɌɗɌɝɨ ɛɚ 

Ɏɝɑɘɟ ɚɍɦɑɘɟ ɗɟəɖɔ ɔ ɔɘɑɗɌ ɘɑɗɖɚɫɣɑɔɝɞɟɪ ɚɐ-

əɚɜɚɐəɟɪ ɝɞɜɟɖɞɟɜɟ. ȯɜɌəɔɢɌ ɘɑɒɐɟ ɖɚɝɞəɧɘɔ 

ɝɞɑəɖɌɘɔ ɔ ɛɚɗɟɣɑəəɧɘ ɚɝɞɑɚɜɑɏɑəɑɜɌɞɚɘ 

ɛɜɌɖɞɔɣɑɝɖɔ əɑ ɛɜɚɝɗɑɒɔɎɌɗɌɝɨ. Ƚɜɑɐəɫɫ ɛɗɚɞ-

əɚɝɞɨ əɚɎɚɚɍɜɌɓɚɎɌəəɚɕ ɖɚɝɞəɚɕ ɞɖɌəɔ ɝɚɝɞɌ-

ɎɔɗɌ 976Ñ225 HU. ɄɔɜɔəɌ ɌɗɨɎɑɚɗɫɜəɚɏɚ ɚɞ-

ɜɚɝɞɖɌ/ ɣɌɝɞɔ ɣɑɗɪɝɞɔ ɛɚɝɗɑ ɛɜɚɎɑɐɑəəɚɕ ɚɛɑ-

ɜɌɢɔɔ ɟɐɌɗɑəɔɫ ɓɟɍɌ ɝ ɚɐəɚɘɚɘɑəɞəɚɕ ɛɗɌɝɞɔ-

ɖɚɕ ɗɟəɖɔ ɝɚɝɞɌɎɔɗɌ 9,10Ñ1,61 ɘɘ, ɣɞɚ ɝɚɝɞɌɎɔ-

ɗɚ 83% ɚɞ ɛɑɜɎɚəɌɣɌɗɨəɚɕ ɤɔɜɔəɧ.  

ȿ ɛɌɢɔɑəɞɚɎ 2 ɏɜɟɛɛɧ (Ɏɑɐɑəɔɑ ɗɟəɖɔ ɓɟɍɌ 

çɛɚɐ ɝɏɟɝɞɖɚɘè) ɐɌɒɑ ɣɑɜɑɓ 6 ɘɑɝɫɢɑɎ ɖɚɝɞəɌɫ 

ɞɖɌəɨ ɔɘɑɗɌ əɑɜɌɎəɚɘɑɜəɚ ɝɠɚɜɘɔɜɚɎɌəəɟɪ, 

ɖɜɟɛəɚɫɣɑɔɝɞɟɪ ɝɞɜɟɖɞɟɜɟ. ȯɜɌəɔɢɌ ɘɑɒɐɟ 

ɚɝɞɑɚɜɑɏɑəɑɜɌɞɚɘ ɔ ɖɚɝɞəɧɘɔ ɝɞɑəɖɌɘɔ ɌɗɨɎɑɚ-

ɗɧ əɑ ɎɧɜɌɒɑəɌ. Ȼɗɚɞəɚɝɞɨ əɚɎɚɚɍɜɌɓɚɎɌəəɚɏɚ 

ɚɝɞɑɚɜɑɏɑəɑɜɌɞɌ Ɏ ɝɜɑɐəɑɘ ɝɚɝɞɌɎɔɗɌ 824Ñ325 

HU.  ɄɔɜɔəɌ ɌɗɨɎɑɚɗɫɜəɚɏɚ ɚɞɜɚɝɞɖɌ/ɣɌɝɞɔ ɣɑ-

ɗɪɝɞɔ ɐɚ ɟɐɌɗɑəɔɫ ɝɚɝɞɌɎɔɗɌ 10,33Ñ1,74 ɘɘ, 

ɛɚɝɗɑ ɛɜɚɎɑɐɑəəɚɕ ɚɛɑɜɌɢɔɔ ɟɐɌɗɑəɔɫ ɓɟɍɌ ɣɑ-

ɜɑɓ 6 ɘɑɝɫɢɑɎ ɝɚɝɞɌɎɔɗɌ 8,02Ñ1,53 ɘɘ, ɣɞɚ ɝɚ-

ɝɞɌɎɔɗɚ 77% ɚɞ ɛɑɜɎɚəɌɣɌɗɨəɚɕ ɤɔɜɔəɧ. 

ȿ ɛɌɢɔɑəɞɚɎ ɏɜɟɛɛɧ ɔɝɝɗɑɐɚɎɌəɔɫ ɜɑəɞ-

ɏɑəɚ-ɝɑɘɔɚɞɔɣɑɝɖɔɑ ɝɎɚɕɝɞɎɌ ɖɚɝɞəɚɛɗɌɝɞɔɣɑ-

ɝɖɔɡ ɘɌɞɑɜɔɌɗɚɎ ɛɚɝɗɑ ɛɑɜɔɚɐɌ ɚɝɞɑɚɔəɞɑɏɜɌ-

ɢɔɔ ɝɚɚɞɎɑɞɝɞɎɚɎɌɗɔ ɡɌɜɌɖɞɑɜəɧɘ ɐɗɫ ɐɌəəɧɡ 

ɖɚɝɞəɚ-ɛɗɌɝɞɔɣɑɝɖɔɡ ɘɌɞɑɜɔɌɗɚɎ, ɛɜɚɞɔɎɚɛɚɖɌ-

ɓɌəɔɕ ɐɗɫ ɛɜɚɎɑɐɑəɔɫ ɐɑəɞɌɗɨəɚɕ ɔɘɛɗɌəɞɌɢɔɔ 

(ɖɚɝɞəɚ-ɐɑɝɞɜɟɖɞɔɎəɧɡ ɔɓɘɑəɑəɔɕ) əɑ ɍɧɗɚ Ɏɧ-

ɫɎɗɑəɚ. ȿ ɛɌɢɔɑəɞɚɎ ɏɜɟɛɛɧ ɝɜɌɎəɑəɔɫ ɞɌɖ ɒɑ 

əɑ ɍɧɗɚ ɚɞɘɑɣɑəɚ ɛɜɚɞɔɎɚɛɚɖɌɓɌəɔɕ ɐɗɫ ɛɜɚɎɑ-

ɐɑəɔɫ ɐɑəɞɌɗɨəɚɕ ɔɘɛɗɌəɞɌɢɔɔ, ɚɐəɌɖɚ ɟɝɗɚ-

Ɏɔɫ ɐɗɫ ɟɐɚɎɗɑɞɎɚɜɔɞɑɗɨəɚɏɚ ɩɝɞɑɞɔɣɑɝɖɚɏɚ ɜɑ-

ɓɟɗɨɞɌɞɌ ɐɌɗɨəɑɕɤɑɏɚ ɛɜɚɞɑɓɔɜɚɎɌəɔɫ ɍɧɗɔ 

ɡɟɒɑ. ȺɞɘɑɣɑəɌ ɎɧɜɌɒɑəəɌɫ ɟɍɧɗɨ ɖɚɝɞəɚɕ 

ɞɖɌəɔ Ɏ ɓɚəɑ ɗɟəɖɔ ɟɐɌɗɑəəɚɏɚ ɓɟɍɌ ɓɌ ɛɑɜɎɧɑ 6 

ɘɑɝɫɢɑɎ, ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɏɜɟɛɛɚɕ ɔɝɝɗɑɐɚɎɌ-

əɔɫ. Ȯ ɜɑɓɟɗɨɞɌɞɑ ɐɎɟɘ ɔɓ ɎɚɝɑɘəɌɐɢɌɞɔ ɛɌɢɔ-

ɑəɞɌɘ ɔɓ ɏɜɟɛɛɧ ɝɜɌɎəɑəɔɫ ɍɧɗɚ ɛɚɖɌɓɌəɚ ɛɜɚ-

Ɏɑɐɑəɔɑ ɖɚɝɞəɚɕ ɛɗɌɝɞɔɖɔ (ɝɔəɟɝ-ɗɔɠɞɔəɏɌ) ɚɐ-

əɚɘɚɘɑəɞəɚ ɝ ɛɜɚɎɑɐɑəɔɑɘ ɚɛɑɜɌɢɔɔ ɔɘɛɗɌə-

ɞɌɢɔɔ. 

ȶɗɔəɔɣɑɝɖɔɕ ɛɜɔɘɑɜ (ɛɌɢɔɑəɞ ɔɓ ɏɜɟɛ-

ɛɧ 1). 

ȻɌɢɔɑəɞ ȳ., 39 ɗɑɞ, ɚɍɜɌɞɔɗɝɫ Ɏ ɖɗɔəɔɖɟ ɝ 

ɒɌɗɚɍɌɘɔ əɌ ɜɌɓɜɟɤɑəɔɑ ɖɚɜɚəɖɔ ɓɟɍɌ 3.6 (ɜɔɝ. 

1). Ȼɜɔ ɚɝɘɚɞɜɑ ɖɚɜɚəɖɚɎɌɫ ɣɌɝɞɨ ɓɟɍɌ 3.6 əɌ Ĵ 

ɝɚɝɞɚɔɞ ɔɓ ɖɚɘɛɚɓɔɞəɚɕ ɛɗɚɘɍɧ, ɫɓɧɣəɚ ɐɑɠɑɖɞ 

ɛɗɚɘɍɧ ɓɟɍɌ, əɔɒɑ ɟɜɚɎəɫ ɐɑɝəɧ əɌ 2ɘɘ, ɛɚɐ 

ɛɗɚɘɍɚɕ ɐɑəɞɔə ɖɚɜəɫ ɓɟɍɌ ɜɌɓɘɫɏɣɑəəɧɕ. Ȼɜɔ 

ɛɜɚɎɑɐɑəɔɔ ȶȷȶȾ ɎɧɫɎɗɑə ɛɑɜɔɌɛɔɖɌɗɨəɧɕ 

ɚɣɌɏ ɐɑɝɞɜɟɖɢɔɔ ɝ ɣɑɞɖɔɘɔ ɏɜɌəɔɢɌɘɔ, ɐɔɌɘɑɞ-

ɜɚɘ 1.5-2ɘɘ, ɎɔɓɟɌɗɔɓɔɜɚɎɌɗɝɫ ɚɍɗɚɘɚɖ ɩəɐɚ-

ɐɚəɞɔɣɑɝɖɚɏɚ ɔəɝɞɜɟɘɑəɞɌ Ɏ ɖɚɜəɑɎɚɘ ɖɌəɌɗɑ, 

Ɏɧɡɚɐɫɥɔɕ əɌ 1,5ɘɘ ɓɌ Ɍɛɑɖɝ ɘɑɐɔɌɗɨəɚɏɚ 

ɖɚɜəɫ, ɛɗɚɘɍɔɜɚɎɚɣəɧɕ ɘɌɞɑɜɔɌɗ, ɎɧɎɑɐɑəəɧɕ 

ɓɌ Ɍɛɑɖɝ ɐɔɝɞɌɗɨəɚɏɚ ɖɚɜəɫ. ɄɔɜɔəɌ ɌɗɨɎɑɚ-

ɗɫɜəɚɕ ɣɌɝɞɔ Ɏ ɚɍɗɌɝɞɔ ɟɐɌɗɑəəɚɏɚ ɓɟɍɌ 3.6 ɝɚ-

ɝɞɌɎɗɫɑɞ 11,7 ɘɘ (ɜɔɝ. 2). ȻɌɢɔɑəɞɟ ɍɧɗɚ ɛɜɚ-

Ɏɑɐɑəɚ ɟɐɌɗɑəɔɑ ɓɟɍɌ 3.6 ɝ ɚɐəɚɘɚɘɑəɞəɚɕ Ɍɟɏ-

ɘɑəɞɌɢɔɑɕ  ɗɟəɖɔ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɛɜɑɛɌɜɌɞɌ 

ɘɚɐɔɠɔɢɔɜɚɎɌəəɚɕ ɏɔɌɗɟɜɚəɚɎɚɕ ɖɔɝɗɚɞɧ - 

ȯɔɌɗɜɔɛɌɕɑɜ ʈ10 (ȸɌɜɞɔəɑɖɝ), ɚɝɞɑɚɛɗɌɝɞɔɣɑ-

ɝɖɚɏɚ ɘɌɞɑɜɔɌɗɌ çȺɝɞɑɚɛɗɌɝɞ-Ⱦè (ȮɔɞɌɠɚɜɘ), ɍɚ-

ɏɌɞɚɏɚ ɞɜɚɘɍɚɢɔɞɌɘɔ ɠɔɍɜɔəɌ -  i-PRF ɔ  A-

PRF-ɘɑɘɍɜɌəɧ. 

Ƀɑɜɑɓ 1 ɘɑɝɫɢ ɛɚɝɗɑ ɚɛɑɜɌɢɔɔ ɍɧɗɌ Ɏɧ-

ɛɚɗəɑəɌ ɛɚɎɞɚɜəɌɫ ȶȷȶȾ (ɜɔɝ. 3). ȭɧɗ ɛɚɗɟɣɑə 

ɚɝɞɑɚɜɑɏɑəɑɜɌɞ, ɛɗɚɞəɚɝɞɨ ɖɚɞɚɜɚɏɚ ɝɚɝɞɌɎɗɫɗɌ 

134 -209 HU.  ȻɜɚɝɗɑɒɔɎɌɗɌɝɨ ɏɜɌəɔɢɌ ɘɑɒɐɟ 

ɚɝɞɑɚɜɑɏɑəɑɜɌɞɚɘ ɔ ɖɚɝɞəɧɘɔ ɝɞɑəɖɌɘɔ ɌɗɨɎɑɚ-

ɗɧ. ɄɔɜɔəɌ ɌɗɨɎɑɚɗɫɜəɚɕ ɣɌɝɞɔ Ɏ ɚɍɗɌɝɞɔ ɓɟɍɌ 

3.6 ɝɚɝɞɌɎɗɫɗɌ 11,6 ɘɘ.  

Ƀɑɜɑɓ 3 ɘɑɝɫɢɌ ɛɚɝɗɑ ɚɛɑɜɌɢɔɔ əɌ ȶȷȶȾ 

(ɜɔɝ. 4) ɏɜɌəɔɢɌ ɘɑɒɐɟ ɚɝɞɑɚɜɑɏɑəɑɜɌɞɚɘ ɔ 

ɖɚɝɞəɧɘɔ ɝɞɑəɖɌɘɔ ɌɗɨɎɑɚɗɧ ɝɞɌɗɌ ɘɑəɑɑ Ɏɧ-

ɜɌɒɑəɌ. Ȼɗɚɞəɚɝɞɨ ɚɝɞɑɚɜɑɏɑəɑɜɌɞɌ ɝɚɝɞɌɎɗɫɗɌ 

221 -486 HU. ɄɔɜɔəɌ ɌɗɨɎɑɚɗɫɜəɚɕ ɣɌɝɞɔ Ɏ ɚɍ-

ɗɌɝɞɔ ɓɟɍɌ 3.6 ɝɚɝɞɌɎɗɫɗɌ 9,8 ɘɘ.  

Ƀɑɜɑɓ 6 ɘɑɝɫɢɑɎ ɛɚɝɗɑ ɚɛɑɜɌɢɔɔ ɍɧɗɌ Ɏɧ-

ɛɚɗəɑəɌ ȶȷȶȾ (ɜɔɝ. 5). Ȼɚɗɟɣɑə ɐɚɝɞɌɞɚɣəɚ 

ɛɗɚɞəɧɕ ɚɝɞɑɚɜɑɏɑəɑɜɌɞ, ɚɐəɚɜɚɐəɧɕ ɛɚ ɝɞɜɟɖ-

ɞɟɜɑ. Ȼɗɚɞəɚɝɞɨ ɝɚɝɞɌɎɗɫɗɌ 602-672 HU. ȯɜɌəɔ-

ɢɌ ɘɑɒɐɟ  ɚɝɞɑɚɜɑɏɑəɑɜɌɞɚɘ  ɔ  ɖɚɝɞəɧɘɔ  ɝɞɑə- 
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ȼɔɝ. 1 (Fig. 1) 

ȼɔɝ. 1.   ȶȷȶȾ, ɛɌəɚɜɌɘəɌɫ ɜɑɖɚəɝɞɜɟɖɢɔɫ. 

ȻɌɢɔɑəɞ ȳ. ɐɚ əɌɣɌɗɌ ɗɑɣɑəɔɫ.  

Fig. 1.    CBCT, panoramic reconstruction .  

Patient Z. before treatment.  

 

ȼɔɝ. 2 (Fig. 2) 

 

ȼɔɝ. 3 (Fig. 3) 

 

ȼɔɝ. 4 (Fig. 4) 

ȼɔɝ. 2.    ȶȷȶȾ ɛɌɢɔɑəɞɌ ȳ. ɐɚ 

əɌɣɌɗɌ ɗɑɣɑəɔɫ.  

MPR ɔ ɖɜɚɝɝ-ɝɑɖɢɔɫ Ɏ ɚɍɗɌɝɞɔ ɓɟ-

ɍɌ 3.6; ɤɔɜɔəɌ ɌɗɨɎɑɚɗɫɜəɚɕ ɣɌ-

ɝɞɔ ɝɚɝɞɌɎɗɫɑɞ 11,7 ɘɘ .  

Fig. 2.     CBCT patient Z. before 

treatment .  MPR and cross -section  

in the area of the tooth 3.6; the 

width of the alveolar part is 11.7 

mm.  

 

ȼɔɝ. 3.   ȶȷȶȾ ɛɌɢɔɑəɞɌ ȳ. ɣɑɜɑɓ 

1 ɘɑɝɫɢ ɛɚɝɗɑ ɌɟɏɘɑəɞɌɢɔɔ. 

MPR ɔ ɖɜɚɝɝ-ɝɑɖɢɔɫ Ɏ ɚɍɗɌɝɞɔ ɓɟ-

ɍɌ 3.6; ɤɔɜɔəɌ ɌɗɨɎɑɚɗɫɜəɚɕ ɣɌ-

ɝɞɔ ɝɚɝɞɌɎɗɫɑɞ 11,6 ɘɘ.  

Fig. 3.  CBCT patient Z. 1 month 

af ter socket prese rvation.  

MPR and cross -section in the area 

of the tooth 3.6; the width of the 

alveolar part is 11.6 mm.  

ȼɔɝ. 4.   ȶȷȶȾ ɛɌɢɔɑəɞɌ ȳ. ɣɑɜɑɓ 

3 ɘɑɝɫɢɌ ɛɚɝɗɑ ɌɟɏɘɑəɞɌɢɔɔ. 

MPR ɔ ɖɜɚɝɝ-ɝɑɖɢɔɫ Ɏ ɚɍɗɌɝɞɔ ɓɟ-

ɍɌ 3.6; ɤɔɜɔəɌ ɌɗɨɎɑɚɗɫɜəɚɕ ɣɌ-

ɝɞɔ ɝɚɝɞɌɎɗɫɑɞ 9,8ɘɘ.  

Fig. 4.  CBCT patient Z. 3 month 

after socket preservation.  

MPR and cross -section in the area 

of the tooth 3.6; the width of the 

alveolar part is 9,8 mm.  
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ȼɔɝ. 5 (Fig. 5) 

ȼɔɝ. 5.   ȶȷȶȾ, ɛɌəɚɜɌɘəɌɫ ɜɑɖɚəɝɞɜɟɖɢɔɫ. 

GɌɢɔɑəɞ ȳ. ɣɑɜɑɓ 6 ɘɑɝɫɢɑɎ ɛɚɝɗɑ ɌɟɏɘɑəɞɌɢɔɔ Ɏ ɚɍɗɌɝɞɔ ɓɟɍɌ 3.6.  

Fig. 5.    CBCT, panoramic  reconstruction .  

Patient Z. 6 months after socket preservation in the area 3.6.  

 

ȼɔɝ. 6 (Fig. 6) 

 

 

ȼɔɝ. 7 (Fig. 7) 

ȼɔɝ. 6.  ȶȷȶȾ ɛɌɢɔɑəɞɌ ȳ. ɣɑɜɑɓ 

6 ɘɑɝɫɢɑɎ ɛɚɝɗɑ ɌɟɏɘɑəɞɌɢɔɔ.  

MPR ɔ ɖɜɚɝɝ-ɝɑɖɢɔɫ Ɏ ɚɍɗɌɝɞɔ ɓɟ-

ɍɌ 3.6; ɤɔɜɔəɌ ɌɗɨɎɑɚɗɫɜəɚɕ ɣɌ-

ɝɞɔ ɝɚɝɞɌɎɗɫɑɞ 9,2 ɘɘ   

Fig. 6. CBCT patient Z. 6 month 

after socket preservation .   

MPR and cross -section in the area 

of the tooth 3.6; the width of the 

alveolar part is 9,2 mm.  

 

ȼɔɝ. 7.   ȶȷȶȾ, ɛɌəɚɜɌɘəɌɫ ɜɑɖɚəɝɞɜɟɖɢɔɫ. 

ȻɌɢɔɑəɞ ȳ. ɣɑɜɑɓ 1 ɏɚɐ ɛɚɝɗɑ ɟɝɞɌəɚɎɖɔ ɐɑəɞɌɗɨəɧɡ ɔɘɛɗɌəɞɌɞɚɎ əɌ 

əɔɒəɑɕ ɣɑɗɪɝɞɔ.. 

Fig. 7.  CBCT panoramic reconstruction.  

Patient Z. 1 year after the installation of the dental implantation on the 

lower jaw.  
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ɖɌɘɔ ɌɗɨɎɑɚɗɧ əɑ ɛɜɚɝɗɑɒɔɎɌɗɌɝɨ. ɄɔɜɔəɌ 

ɌɗɨɎɑɚɗɫɜəɚɕ ɣɌɝɞɔ Ɏ ɚɍɗɌɝɞɔ ɓɟɍɌ 3.6 ɝɚɝɞɌɎ-

ɗɫɗɌ 9,2 ɘɘ (ɜɔɝ. 6). ȻɌɢɔɑəɞɟ ɍɧɗɌ ɛɜɚɎɑɐɑəɌ 

ɟɝɞɌəɚɎɖɌ ɐɑəɞɌɗɨəɚɏɚ ɔɘɛɗɌəɞɌɞɌ Ɏ ɚɍɗɌɝɞɔ 

ɚɞɝɟɞɝɞɎɟɪɥɑɏɚ ɓɟɍɌ 3.6 (ɜɔɝ. 7).  

ȶɗɔəɔɣɑɝɖɔɕ ɛɜɔɘɑɜ (ɛɌɢɔɑəɞ ɔɓ ɏɜɟɛ-

ɛɧ 2). 

ȻɌɢɔɑəɞ ɂ., 42 ɏɚɐɌ, ɚɍɜɌɞɔɗɝɫ ɝ ɒɌɗɚɍɌ-

ɘɔ əɌ ɜɌɓɜɟɤɑəɔɑ ɓɟɍɌ 1.6. Ȼɜɔ ɛɜɚɎɑɐɑəɔɔ 

ɖɗɔəɔɣɑɝɖɚɏɚ ɚɝɘɚɞɜɌ ɍɧɗɚ ɎɧɫɎɗɑəɚ: ɖɚɜɚəɖɚ-

ɎɌɫ ɣɌɝɞɨ ɓɟɍɌ 1.6 ɜɌɓɜɟɤɑəɌ əɌ 2/3, əɔɒɑ 

ɟɜɚɎəɫ ɐɑɝəɧ əɌ 3ɘɘ, ɎɔɓɟɌɗɔɓɔɜɟɑɞɝɫ ɖɚɜɑəɨ, 

ɖɚɜɑəɨ ɜɌɓɘɫɏɣɑəəɧɕ, ɔɓɘɑəɑə Ɏ ɢɎɑɞɑ (ɜɔɝ. 8).  

Ȼɚ ɐɌəəɧɘ ȶȷȶȾ ɛɑɜɔɌɛɔɖɌɗɨəɧɡ ɚɣɌɏɚɎ 

ɐɑɝɞɜɟɖɢɔɔ ɖɚɝɞəɚɕ ɞɖɌəɔ əɑ ɎɧɫɎɗɑəɚ. Ʉɔɜɔ-

əɌ ɌɗɨɎɑɚɗɫɜəɚɏɚ ɚɞɜɚɝɞɖɌ Ɏ ɚɍɗɌɝɞɔ ɟɐɌɗɑəəɚɏɚ 

ɓɟɍɌ 1.6 ɝɚɝɞɌɎɗɫɑɞ 11,80 ɘɘ (ɜɔɝ. 9). ȻɌɢɔɑəɞɟ 

ɍɧɗɚ ɛɜɚɎɑɐɑəɚ ɟɐɌɗɑəɔɑ ɓɟɍɌ 1.6 ɔ ɐɌɗɨəɑɕɤɑɑ  

Ɏɑɐɑəɔɑ ɗɟəɖɔ ɓɟɍɌ ɛɚɐ ɝɏɟɝɞɖɚɘ. Ƀɑɜɑɓ 6 ɘɑɝɫ-

ɢɑɎ ɛɚɝɗɑ ɚɛɑɜɌɢɔɔ ɛɚ ȶȷȶȾ (ɜɔɝ. 10) ɤɔɜɔəɌ 

ɌɗɨɎɑɚɗɫɜəɚɕ ɣɌɝɞɔ Ɏ ɚɍɗɌɝɞɔ ɓɟɍɌ 1.6 ɝɚɝɞɌɎ-

ɗɫɗɌ 6,3 ɘɘ (ɜɔɝ. 11). Ȼɗɚɞəɚɝɞɨ ɚɝɞɑɚɜɑɏɑəɑɜɌ-

ɞɌ ɝɚɝɞɌɎɗɫɗɌ 400-565 HU. ȻɌɢɔɑəɞɟ ɍɧɗɌ ɛɜɚ-

ɎɑɐɑəɌ ɟɝɞɌəɚɎɖɌ ɐɑəɞɌɗɨəɚɏɚ ɔɘɛɗɌəɞɌɞɌ Ɏ 

ɚɍɗɌɝɞɔ ɚɞɝɟɞɝɞɎɟɪɥɑɏɚ ɓɟɍɌ 1.6 ɔ ɚɐəɚɘɚ-

ɘɑəɞəɌɫ ɖɚɝɞəɌɫ ɛɗɌɝɞɔɖɌ. ȹɌ ɐɌəəɧɕ ɘɚɘɑəɞ 

ɛɌɢɔɑəɞ əɌɡɚɐɔɞɝɫ əɌ ɩɞɌɛɑ ɚɜɞɚɛɑɐɔɣɑɝɖɚɕ 

ɜɑɌɍɔɗɔɞɌɢɔɔ. 

Ⱥɍɝɟɒɐɑəɔɑ.  

ȹɑɝɘɚɞɜɫ əɌ ɘəɚɒɑɝɞɎɚ ɝɛɚɝɚɍɚɎ ɚɢɑəɖɔ 

ɚɍɦɑɘɌ ɔ ɝɞɜɟɖɞɟɜɧ ɖɚɝɞəɚɕ ɞɖɌəɔ ɛɚɝɗɑ ɜɑ-

ɖɚəɝɞɜɟɖɢɔɔ, ɞɌɖɔɡ ɖɌɖ ɘɟɗɨɞɔɝɛɔɜɌɗɨəɌɫ 

ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ, ɚɜɞɚɛɌəɞɚɘɚɏɜɌ-

ɠɔɫ, ɎəɟɞɜɔɜɚɞɚɎɌɫ ɜɑəɞɏɑəɚɏɜɌɠɔɫ, əɌ ɐɌə-

əɧɕ ɘɚɘɑəɞ ɔɘɑəəɚ ȶȷȶȾ ɛɚ ɐɌəəɧɘ ɘəɚɒɑ-

ɝɞɎɌ ɔɝɝɗɑɐɚɎɌəɔɕ, Ɏɧɛɚɗəɫɑɞ ɜɚɗɨ Ɏɧɝɚɖɚɔə-

ɠɚɜɘɌɞɔɎəɚɕ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɕ ɘɑɞɚɐɔɖɔ, ɛɚɓ-

Ɏɚɗɫɪɥɑɕ ɛɚɗəɚɢɑəəɚ ɝɛɗɌəɔɜɚɎɌɞɨ ɐɌɗɨəɑɕ-

ɤɑɑ ɡɔɜɟɜɏɔɣɑɝɖɚɑ ɗɑɣɑəɔɑ ɔ ɎɚɝɝɞɌəɚɎɗɑəɔɑ 

ɚɞɝɟɞɝɞɎɟɪɥɔɡ ɓɟɍɚɎ ɝ ɛɚɘɚɥɨɪ ɐɑəɞɌɗɨəɧɡ 

ɔɘɛɗɌəɞɌɞɚɎ [2,6,7,9].  

Ȼɚ ɜɑɓɟɗɨɞɌɞɌɘ əɌɤɑɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɣɑ-

 

ȼɔɝ. 8 (Fig. 8) 

 

ȼɔɝ. 9 (Fig. 9) 

ȼɔɝ. 8.   ȶȷȶȾ, ɛɌəɚɜɌɘəɌɫ ɜɑɖɚəɝɞɜɟɖɢɔɫ.  

ȻɌɢɔɑəɞ Ƚ. ɐɚ əɌɣɌɗɌ ɗɑɣɑəɔɫ. 

Fig. 8. CBCT panoramic reconstru c tion.   

Patient Ƚ. before treatment. 

 

ȼɔɝ. 9. ȶȷȶȾ ɛɌɢɔɑəɞɌ Ƚ. ɐɚ ɟɐɌɗɑ-

əɔɫ ɓɟɍɌ 1.6. 

MPR ɔ ɖɜɚɝɝ-ɝɑɖɢɔɫ Ɏ ɚɍɗɌɝɞɔ ɓɟɍɌ 1.6. 

Fig. 9.  CBCT patient Ƚ. before tooth 

extraction 1.6.  

MPR and cross -secti on in the area of the 

tooth 1.6.  
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ɜɑɓ 6 ɘɑɝɫɢɑɎ ɛɚɝɗɑ ɛɜɚɎɑɐɑəəɚɕ ɌɟɏɘɑəɞɌɢɔɔ 

ɍɔɚɘɌɞɑɜɔɌɗ ɛɗɚɞəɚ ɛɜɔɗɑɏɌɗ ɖ çɘɌɞɑɜɔəɝɖɚɕè 

ɖɚɝɞəɚɕ ɞɖɌəɔ, ɚ ɣɑɘ ɝɎɔɐɑɞɑɗɨɝɞɎɚɎɌɗɚ ɚɞɝɟɞ-

ɝɞɎɔɑ ɛɜɚɝɎɑɞɗɑəɔɕ ɘɑɒɐɟ ɜɑɏɑəɑɜɌɞɚɘ ɔ ɛɜɔ-

əɔɘɌɪɥɑɕ ɖɚɝɞɨɪ. ȼɔɝɟəɚɖ ɞɑəɔ ɜɑɏɑəɑɜɌɞɌ əɌ 

ɜɌɓɗɔɣəɧɡ ɝɜɚɖɌɡ ɔɝɝɗɑɐɚɎɌəɔɫ ɚɞɗɔɣɌɗɝɫ ɚɞ 

ɖɜɟɛəɚɓɑɜəɔɝɞɚɏɚ ɐɚ ɘɑɗɖɚɓɑɜəɔɝɞɚɏɚ. ȹɑɚɐəɚ-

ɜɚɐəɚɝɞɨ ɝɞɜɟɖɞɟɜɧ ɜɑɏɑəɑɜɌɞɌ əɌ ɜɌəəɔɡ ɝɜɚ 

ɖɌɡ ɔɝɝɗɑɐɚɎɌəɔɫ ɏɚɞɚɎɔɗɌ ɚ ɞɚɘ, ɣɞɚ 

ɛɜɚɔɝɡɚɐɔɗɚ ɛɚɝɞɑɛɑəəɚɑ ɓɌɘɑɥɑəɔɑ ɣɌɝɞɔɢ 

ɖɚɝɞəɚɏɚ ɘɌɞɑɜɔɌɗɌ əɚɎɚɚɍɜɌɓɚɎɌəəɚɕ ɘɚɗɚɐɚɕ 

ɖɚɝɞəɚɕ ɞɖɌəɨɪ, ɖɚɞɚɜɌɫ ɛɚɝɞɑɛɑəəɚ ɘɔəɑɜɌɗɔ-

ɓɟɑɞɝɫ. Ȼɚ ɐɌəəɧɘ əɌɝɞɚɫɥɑɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ 

ɤɔɜɔəɌ ɌɗɨɎɑɚɗɫɜəɚɏɚ ɚɞɜɚɝɞɖɌ/ɣɌɝɞɔ ɣɑɗɪɝɞɔ 

ɛɚɝɗɑ ɛɜɚɎɑɐɑəəɚɕ ɚɛɑɜɌɢɔɔ ɟɐɌɗɑəɔɫ ɓɟɍɌ ɍɑɓ 

ɌɟɏɘɑəɞɌɢɔɔ ɗɟəɖɔ ɣɑɜɑɓ 6 ɘɑɝɫɢɑɎ ɝɚɝɞɌɎɔɗɌ 

77% ɚɞ ɛɑɜɎɚəɌɣɌɗɨəɚɕ ɤɔɜɔəɧ. ȬəɌɗɚɏɔɣəɧɕ 

ɛɌɜɌɘɑɞɜ ɛɚɝɗɑ ɛɜɚɎɑɐɑəəɚɕ ɚɛɑɜɌɢɔɔ ɟɐɌɗɑ-

əɔɫ ɓɟɍɌ ɝ ɚɐəɚɘɚɘɑəɞəɚɕ ɛɗɌɝɞɔɖɚɕ ɗɟəɖɔ c 

ɝɚɣɑɞɌəəɧɘ ɛɜɔɘɑəɑəɔɑɘ ɖɝɑəɚɏɑəəɚɏɚ ɖɚɝɞ-

əɚɛɗɌɝɞɔɣɑɝɖɚɏɚ ɘɌɞɑɜɔɌɗɌ çȺɝɞɑɚɛɗɌɝɞ Ⱦè, 

ɛɜɑɛɌɜɌɞɌ ɏɔɌɗɟɜɚəɚɎɚɕ ɖɔɝɗɚɞɧ ɔ ɍɚɏɌɞɚɏɚ 

ɞɜɚɘɍɚɢɔɞɌɘɔ ɠɔɍɜɔəɌ ɝɚɝɞɌɎɔɗ 83% ɚɞ ɛɑɜ-

ɎɚəɌɣɌɗɨəɚɕ ɤɔɜɔəɧ. Ȼɚ ɐɌəəɧɘ ɔɝɝɗɑɐɚɎɌəɔɫ 

ȱɜɤɚɎɚɕ Ȭ.ȸ. 2017ɏ. ɔɓɘɑəɑəɔɑ ɤɔɜɔəɧ Ɍɗɨ-

Ɏɑɚɗɫɜəɚɏɚ ɚɞɜɚɝɞɖɌ ɛɚ ɐɌəəɧɘ ȶȷȶȾ ɣɑɜɑɓ 6 

ɘɑɝɫɢɑɎ ɛɚɝɗɑ ɌɟɏɘɑəɞɌɢɔɔ ɝ ɛɜɔɘɑəɑəɔɑɘ 

ɖɝɑəɚɏɑəəɚɏɚ (òBio Ossó) ɔ ɝɔəɞɑɞɔɣɑɝɖɚɏɚ 

(òMatriTM BONEó) ɖɚɝɞəɚɛɗɌɝɞɔɣɑɝɖɚɏɚ ɘɌɞɑɜɔ-

ɌɗɌ ɝɚɝɞɌɎɔɗɔ 82% ɔ 81% ɝɚɚɞɎɑɞɝɞɎɑəəɚ. Ƀɟɞɨ 

ɘɑəɨɤɔɑ ɛɚɖɌɓɌɞɑɗɔ, Ɏɑɜɚɫɞəɚ, ɝɎɫɓɌəɧ ɝ əɑɚɍ-

ɡɚɐɔɘɚɝɞɨɪ ɚɞɝɗɌɔɎɌəɔɫ ɝɗɔɓɔɝɞɚ-

 

ȼɔɝ. 10 (Fig. 10) 

 

ȼɔɝ. 11 (Fig. 11) 

ȼɔɝ. 10.   ȶȷȶȾ, ɛɌəɚɜɌɘəɌɫ ɜɑɖɚəɝɞɜɟɖɢɔɫ.  

ȻɌɢɔɑəɞ Ƚ. ɣɑɜɑɓ 6 ɘɑɝɫɢ ɛɚɝɗɑ ɟɐɌɗɑəɔɫ ɓɟɍɌ 1.6. 

Fig. 10. CBCT panoramic  reconstru c tion .   

Patient C. 6 mon ths after tooth ext raction 1.6 . 

 

ȼɔɝ. 11.  ȶȷȶȾ ɛɌɢɔɑəɞɌ Ƚ. ɣɑɜɑɓ 6 

ɘɑɝɫɢ ɛɚɝɗɑ ɟɐɌɗɑəɔɫ ɓɟɍɌ 1.6.  

MPR ɔ ɖɜɚɝɝ-ɝɑɖɢɔɫ Ɏ ɚɍɗɌɝɞɔ ɓɟɍɌ 1.6; 

ɤɔɜɔəɌ ɌɗɨɎɑɚɗɫɜəɚɏɚ ɚɞɜɚɝɞɖɌ ɝɚ-

ɝɞɌɎɗɫɑɞ 6,3 ɘɘ. 

Fig. 11.   CBCT patient Ƚ. 6 months 

after tooth extraction 1.6.   

MPR and cross -section in the area of the 

tooth 1.6; the width of the alveolar pr o-

cess is 6,3 mm.  
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əɌɐɖɚɝɞəɔɣəɚɏɚ ɗɚɝɖɟɞɌ ɛɜɔ ɌɟɏɘɑəɞɌɢɔɔ ɛɚ 

ɎɧɍɜɌəəɚɕ ɘɑɞɚɐɔɖɑ ɔ, ɖɌɖ ɝɗɑɐɝɞɎɔɑ, ɛɚɗɟɣɑ-

əɔɑ ɣɟɞɨ ɍɚɗɑɑ ɎɧɜɌɒɑəəɚɕ ɜɑɓɚɜɍɢɔɔ. Ȯ ɔɝ-

ɝɗɑɐɚɎɌəɔɫɡ ȸɔɡɌɕɗɚɎɝɖɚɏɚ Ȭ.Ȭ. 2014ɏ. ɍɧɗ 

ɛɜɚɎɑɐɑə ɌəɌɗɔɓ ɐɔəɌɘɔɖɔ ɔɓɘɑəɑəɔɫ Ɏɧɝɚɞɧ 

ɌɗɨɎɑɚɗɫɜəɚɏɚ ɚɞɜɚɝɞɖɌ/ ɣɌɝɞɔ ɣɑɗɪɝɞɔ ɛɚ ɐɌə-

əɧɘ ȶȷȶȾ ɛɜɔ ɜɌɓɗɔɣəɧɡ ɖɝɑəɚɏɑəəɧɡ ɖɚɝɞəɚ-

ɛɗɌɝɞɔɣɑɝɖɔɡ ɘɌɞɑɜɔɌɗɚɎ ɔ ɖɚɗɗɌɏɑəɚɎɧɡ ɘɑɘ-

ɍɜɌə, ɍɑɓ ɚɞɝɗɌɔɎɌəɔɫ ɝɗɔɓɔɝɞɚ-əɌɐɖɚɝɞəɔɣəɚɏɚ 

ɗɚɝɖɟɞɌ. ȹɌɔɗɟɣɤɔɑ ɜɑɓɟɗɨɞɌɞɧ ɛɚ ɐɌəəɧɘ ɩɞɚ-

ɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɍɧɗɔ ɛɚɗɟɣɑəɧ ɛɜɔ ɔɝɛɚɗɨɓɚ-

ɎɌəɔɔ ɖɝɑəɚɏɑəəɚɏɚ ɘɌɞɑɜɔɌɗɌ óBio Ⱥss 

Collagenó ɔ ɘɑɘɍɜɌəɧ òBio Gideó.  

ȳɌɖɗɪɣɑəɔɑ.  

ȶȷȶȾ ɫɎɗɫɑɞɝɫ ɩɠɠɑɖɞɔɎəɧɘ ɘɑɞɚɐɚɘ 

ɚɢɑəɖɔ ɛɜɔɘɑəɑəɔɫ ɚɝɞɑɚɛɗɌɝɞɔɣɑɝɖɔɡ ɘɌɞɑɜɔ-

ɌɗɚɎ ɐɗɫ ɌɟɏɘɑəɞɌɢɔɔ ɌɗɨɎɑɚɗɫɜəɚɏɚ ɚɞɜɚɝɞɖɌ/ 

ɣɌɝɞɔ ɣɑɗɪɝɞɑɕ ɛɑɜɑɐ ɐɑəɞɌɗɨəɚɕ ɔɘɛɗɌəɞɌɢɔ-

ɑɕ.  

Ȼɜɔ ɛɜɚɎɑɐɑəɔɔ ɚɛɑɜɌɢɔɔ ɟɐɌɗɑəɔɫ ɓɟɍɌ 

ɔ ɚɞɝɟɞɝɞɎɔɔ ɎɚɝɛɌɗɔɞɑɗɨəɧɡ ɔɓɘɑəɑəɔɕ Ɏ ɛɑ-

ɜɔɌɛɔɖɌɗɨəɧɡ ɞɖɌəɫɡ ɝ ɢɑɗɨɪ ɝɚɡɜɌəɑəɔɫ ɛɌ-

ɜɌɘɑɞɜɚɎ ɌɗɨɎɑɚɗɫɜəɚɏɚ ɚɞɜɚɝɞɖɌ/ ɏɜɑɍəɫ ɜɑ-

ɖɚɘɑəɐɟɑɞɝɫ ɛɜɚɎɚɐɔɞɨ ɚɛɑɜɌɢɔɪ ɌɟɏɘɑəɞɌɢɔɔ 

ɗɟəɖɔ ɛɚɐ ɖɚəɞɜɚɗɑɘ ɖɚəɟɝəɚ-ɗɟɣɑɎɚɕ ɖɚɘɛɨɪ-

ɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ.  

ȴɝɞɚɣəɔɖ ɠɔəɌəɝɔɜɚɎɌəɔɫ ɔ  ɖɚəɠɗɔɖɞ 

ɔəɞɑɜɑɝɚɎ. 

ȬɎɞɚɜɧ ɐɌəəɚɕ ɝɞɌɞɨɔ ɛɚɐɞɎɑɜɐɔɗɔ ɚɞɝɟɞ-

ɝɞɎɔɑ ɠɔəɌəɝɚɎɚɕ ɛɚɐɐɑɜɒɖɔ ɔɝɝɗɑɐɚɎɌəɔɫ ɔ 

ɖɚəɠɗɔɖɞɌ ɔəɞɑɜɑɝɚɎ, ɚ ɖɚɞɚɜɧɡ əɑɚɍɡɚɐɔɘɚ 

ɝɚɚɍɥɔɞɨ.
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ɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. Ⱥɢɑəɔɞɨ ɞɚɣəɚɝɞɨ ɔ ɝɛɑɢɔɠɔɣəɚɝɞɨ ɜɌɝɛɚɓəɌɎɌəɔɫ ɚɣɌ-

ɏɚɎ ɚɝɞɜɚɏɚ ɔəɝɟɗɨɞɌ ɝ ɛɚɘɚɥɨɪ ɝɔɝɞɑɘɧ ɍɑɝɖɚəɞɜɌɝɞəɚɕ ȶȾ-ɐɔɌɏəɚɝɞɔɖɔ 

ɚɝɞɜɚɏɚ ɔɤɑ-ɘɔɣɑɝɖɚɏɚ ɔəɝɟɗɨɞɌ əɌ ɍɌɓɑ əɑɕɜɚəəɧɡ ɝɑɞɑɕ ɏɗɟɍɚɖɚɏɚ ɚɍɟɣɑəɔɫ 

Ɏ ɝɜɌɎəɑəɔɔ ɝɚ ɝɛɑ-ɢɔɌɗɔɝɞɌɘɔ ȶȾ-ɐɔɌɏəɚɝɞɔɖɔ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. ȹɌ ɍɌɓɑ ɀȯȭȿ çȹȸȴɂ ɔɘ. Ɍɖ. ȱ.ȹ. ȸɑɤɌɗɖɔəɌè ȸɔəɓɐɜɌ-

ɎɌ ȼɚɝɝɔɔ ɍɧɗɔ ɚɞɚɍɜɌəɧ ɔ ɎɌɗɔɐɔɜɚɎɌəɧ ȶȾ-ɔɓɚɍɜɌɒɑəɔɫ ɛɚ 30 ɝɗɟɣɌɑɎ ɚɝɞɜɚɏɚ ɔɤɑ-

ɘɔɣɑɝɖɚɏɚ ɔəɝɟɗɨɞɌ,  ɏɑɘɚɜɜɌɏɔɣɑɝɖɚɏɚ ɔəɝɟɗɨɞɌ ɔ 30 ɝɗɟɣɌɑɎ ɟɝɗɚɎəɚ ɚɍɚɓəɌɣɑə-əɧɡ 

çɍɑɓ ɛɌɞɚɗɚɏɔɔè (Ɏ ɐɌəəɧɡ ɝɗɟɣɌɫɡ ɚɞɝɟɞɝɞɎɚɎɌɗɔ ɛɜɔɓəɌɖɔ ɚɝɞɜɚɏɚ/ɛɚɐɚɝɞɜɚɏɚ ɔəɝɟɗɨ-

ɞɌ). Ȼɚɝɗɑ ɌəɚəɔɘɔɓɌɢɔɔ ɔ ɜɌəɐɚɘɔɓɌɢɔɔ, ɚɞɚɍɜɌəəɧɑ ɝɗɟɣɌɔ ɍɧɗɔ ɛɜɚɌəɌɗɔ-ɓɔɜɚɎɌəɧ 

4 əɑɓɌɎɔɝɔɘɧɘɔ ɝɛɑɢɔɌɗɔɝɞɌɘɔ ȶȾ-ɐɔɌɏəɚɝɞɔɖɔ ɔ ɝɔɝɞɑɘɚɕ ɍɑɝɖɚəɞɜɌɝɞəɚɕ ȶȾ-

ɐɔɌɏəɚɝɞɔɖɔ ɚɝɞɜɚɏɚ ɔɤɑɘɔɣɑɝɖɚɏɚ ɔəɝɟɗɨɞɌ əɌ ɍɌɓɑ əɑɕɜɚəəɧɡ ɝɑɞɑɕ ɏɗɟɍɚɖɚɏɚ ɚɍɟɣɑ-

əɔɫ.  

ȼɑɓɟɗɨɞɌɞɧ. Ƚɜɑɐɔ ɝɛɑɢɔɌɗɔɝɞɚɎ ȶȾ-ɐɔɌɏəɚɝɞɔɖɔ ɞɚɣəɚɝɞɨ ɚɛɜɑɐɑɗɑəɔɫ ɐɔɌɏəɚ-

ɓɌ Ɏ ɛɜɑɐɝɞɌɎɗɑəəɚɕ Ɏɧɍɚɜɖɑ ɝɚɝɞɌɎɔɗɌ 91.1%, 94.4%, 88.9%, ɔ 95.6% ɝɚɚɞɎɑɞɝɞɎɑəəɚ. 

Ⱦɚɣəɚɝɞɨ ɚɛɜɑɐɑɗɑəɔɫ ɐɔɌɏəɚɓɌ ɝɔɝɞɑɘɚɕ ɍɑɝɖɚəɞɜɌɝɞəɚɕ ȶȾ-ɐɔɌɏəɚɝɞɔɖɔ ɝɚɝɞɌɎɔɗɌ 

91.1%, ɛɜɔ ɝɜɌɎəɑəɔɔ ɝ ȶȾ-ɝɛɑɢɔɌɗɔɝɞɌɘɔ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɐɚɝɞɚɎɑɜəɚɕ ɜɌɓəɔɢɧ ɛɜɚɐɑ-

ɘɚəɝɞɜɔɜɚɎɌəɚ əɑ ɍɧɗɚ. Ȼɜɔ ɌəɌɗɔɓɑ ɜɑɓɟɗɨɞɌɞɚɎ ɞɑɝɞɔɜɚɎɌəɔɫ ɝɔɝɞɑɘɧ, ɣɟɎɝɞɎɔɞɑɗɨ-

əɚɝɞɨ ɔ ɝɛɑɢɔɠɔɣəɚɝɞɨ ɐɔɌɏəɚɝɞɔɖɔ ɚɝɞɜɚɏɚ ɔəɝɟɗɨɞɌ ɝɔɝɞɑɘɚɕ ɝɚɝɞɌɎɔɗɔ 98.1% ɔ 

80.6% ɝɚɚɞɎɑɞɝɞɎɑəəɚ. ȻɚɖɌɓɌɞɑɗɨ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɕ ɢɑəəɚɝɞɔ ɝɔɝɞɑɘɧ AUC ɝɚɝɞɌɎɔɗ 

0.894 (p<0.001).  

Ⱥɍɝɟɒɐɑəɔɑ. ȹɌ ɝɑɏɚɐəɫɤəɔɕ ɐɑəɨ, ɝɚɏɗɌɝəɚ ɛɚɝɗɑɐəɔɘ ɜɑɖɚɘɑəɐɌɢɔɫɘ Ȭɘɑɜɔ-

ɖɌəɝɖɚɕ ɌɝɝɚɢɔɌɢɔɔ ɖɌɜɐɔɚɗɚɏɚɎ ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ (ȶȾ) ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɓɌ-

əɔɘɌɑɞ ɚɝəɚɎəɚɑ ɘɑɝɞɚ Ɏ ɐɔɌɏəɚɝɞɔɖɑ ɚɝɞɜɚɏɚ ɔəɝɟɗɨɞɌ [10]. Ȯ ɐɌəəɚɕ ɝɞɌɞɨɑ ɛɜɑɐ-

ɝɞɌɎɗɑəɚ ɛɑɜɎɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ, Ɏ ɖɚɞɚɜɚɘ Ɏɧɛɚɗəɑəɚ ɝɜɌɎəɑəɔɑ ɞɚɣəɚɝɞɔ ɚɛɜɑɐɑɗɑəɔɫ 

ɐɔɌɏəɚɓɌ ɜɌɓɜɌɍɌɞɧɎɌɑɘɚɕ ɖɚɗɗɑɖɞɔɎɚɘ ɌɎɞɚɜɚɘ ɝɔɝɞɑɘɧ ɍɑɝɖɚəɞɜɌɝɞəɚɕ ȶȾ-

ɐɔɌɏəɚɝɞɔɖɔ ɚɝɞɜɚɏɚ ɔɤɑɘɔɣɑɝɖɚɏɚ ɔəɝɟɗɨɞɌ əɌ ɍɌɓɑ əɑɕɜɚəəɧɡ ɝɑɞɑɕ ɏɗɟɍɚɖɚɏɚ ɚɍɟ-

ɣɑəɔɫ ɝɚ ɝɛɑɢɔɌɗɔɝɞɌɘɔ ȶȾ-ɐɔɌɏəɚɝɞɔɖɔ. 

ȮɧɎɚɐɧ. ȼɌɓɜɌɍɚɞɌəəɌɫ ɝɔɝɞɑɘɌ ɍɑɝɖɚəɞɜɌɝɞəɚɕ ȶȾ-ɐɔɌɏəɚɝɞɔɖɔ ɚɝɞɜɚɏɚ ɔɤɑ-

ɘɔ-ɣɑɝɖɚɏɚ ɔəɝɟɗɨɞɌ əɌ ɍɌɓɑ əɑɕɜɚəəɧɡ ɝɑɞɑɕ ɏɗɟɍɚɖɚɏɚ ɚɍɟɣɑəɔɫ ɛɜɚɐɑɘɚəɝɞɜɔɜɚɎɌɗɌ 

ɝɚɛɚɝɞɌɎɔɘɧɑ ɝɚ ɝɛɑɢɔɌɗɔɝɞɌɘɔ ȶȾ-ɐɔɌɏəɚɝɞɔɖɔ ɜɑɓɟɗɨɞɌɞɧ ɞɚɣəɚɝɞɔ ɐɔɌɏəɚɝɞɔɖɔ 

ɚɣɌɏɚɎ ɚɝɞɜɚɏɚ ɔəɝɟɗɨɞɌ. Ⱥɛɜɑɐɑɗɑəɚ, ɣɞɚ Ɏ ɟɝɗɚɎɔɫɡ ɛɜɚɎɑɐɑəəɚɏɚ ɩɖɝɛɑɜɔɘɑəɞɌ, ɝɔ-

ɝɞɑɘɌ ɔɘɑɑɞ Ɏɧɝɚɖɔɑ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ɔ ɝɛɑɢɔɠɔɣəɚɝɞɨ ɐɔɌɏəɚɝɞɔɖɔ ɚɝɞɜɚɏɚ ɔəɝɟɗɨ-

ɞɌ. Ⱦɑɘ əɑ ɘɑəɑɑ əɑɚɍɡɚɐɔɘɚ ɐɌɗɨəɑɕɤɑɑ ɚɍɟɣɑəɔɑ ɝɔɝɞɑɘɧ ɐɗɫ ɟɎɑɗɔɣɑəɔɫ ɞɚɣəɚɝɞɔ ɔ 

ɜɌɝɤɔɜɑəɔɫ ɠɟəɖɢɔɚəɌɗɌ ɌəɌɗɔɓɌ ȶȾ-ɔɓɚɍɜɌɒɑəɔɕ. 

 

ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɚɝɞɜɧɕ ɔəɝɟɗɨɞ, ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ, əɑɕɜɚəəɌɫ ɝɑɞɨ, 

ɔɝɖɟɝɝɞɎɑəəɧɕ ɔəɞɑɗɗɑɖɞ. 

 

ȶɚəɞɌɖɞəɧɕ ɌɎɞɚɜ: Ȼɜɚɡɚɜɔɡɔə Ȭ.Ȭ. e-mail : a_prohorihin@meshalkin.ru  

 

Ȱɗɫ ɢɔɞɔɜɚɎɌəɔɫ: Ȼɜɚɡɚɜɔɡɔə Ȭ.Ȭ., ȭɌɕɝɞɜɟɖɚɎ Ȯ.ȴ., ȭɚɕɖɚɎ Ȭ.Ȭ., ȸɌɗɌɑɎ Ȱ.ȿ.,  

ȾɌɜɖɚɎɌ Ȭ.ȼ., ɄɌɫɡɘɑɞɚɎɌ Ƚ.Ȯ., ȯɜɔɤɖɚɎ Ȭ.Ȯ., ȶɌɓɌəɢɑɎ Ȭ.Ƚ., ɄɔɏɌɑɎ Ȯ.Ȯ., ȶɚɡ Ȯ.ȹ., 

ȬɎɑɞɔɝɫə ȸ.Ƚ., ȿɘɑɜɑəɖɚɎ Ȱ.ȱ., ȶɜɑɞɚɎ ȱ.ȴ. ȽɜɌɎəɔɞɑɗɨəɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɝɔɝɞɑɘɧ ɍɑɝ-

ɖɚəɞɜɌɝɞəɚɕ ȶȾ-ɐɔɌɏəɚɝɞɔɖɔ ɚɝɞɜɚɏɚ ɔɤɑɘɔɣɑɝɖɚɏɚ ɔəɝɟɗɨɞɌ əɌ ɍɌɓɑ əɑɕɜɚəəɧɡ ɝɑ 

ɞɑɕ ɏɗɟɍɚɖɚɏɚ ɚɍɟɣɑəɔɫ. REJR 2020; 10( 3):36-45 . DOI:10.21569/2222 -7415 -2020 -10-3-36-

45 .  

ȽɞɌɞɨɫ ɛɚɗɟɣɑəɌ: 17.05.20  ȽɞɌɞɨɫ ɛɜɔəɫɞɌ:  19.08.20 

ɂ 

ȺȼȴȯȴȹȬȷɈȹȬɋ ȽȾȬȾɈɋ 

 

 

 

1 ð ɀȯȭȿ çȹɌɢɔɚəɌɗɨəɧɕ 

ɘɑɐɔɢɔəɝɖɔɕ ɔɝɝɗɑɐɚɎɌ-

ɞɑɗɨɝɖɔɕ ɢɑəɞɜ ɔɘɑəɔ 

ɌɖɌɐɑɘɔɖɌ ȱ.ȹ. ȸɑɤɌɗ-

ɖɔəɌè ȸɔəɓɐɜɌɎɌ ȼɚɝɝɔɔ. 

ɏ. ȹɚɎɚɝɔɍɔɜɝɖ, ȼɚɝɝɔɫ. 

2 ð ȷɌɍɚɜɌɞɚɜɔɫ ɔɝɖɟɝ-

ɝɞɎɑəəɚɏɚ ɔəɞɑɗɗɑɖɞɌ, 

ȽɍɑɜɍɌəɖ.  

ɏ. ȸɚɝɖɎɌ, ȼɚɝɝɔɫ. 

mailto:a_prohorihin@meshalkin.ru


   RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY  

 

  | www.rejr.ru | REJR. 2020; 10 (3):36-45       DOI:10.21569/2222-7415-2020-10-3-36-45        ʉʪʨʘʥʠʮʘ  37 
  

 

 

NEURAL NETWORK-BASED SYSTEM OF ACUTE STROKE NON-CONTRAST  

COMPUTED TOMOGRAPHY DIAGNOSTICS: A COMPARATIVE STUDY 
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urpose.  To evaluate the accuracy, sensitivity and specificity of acute stroke dia g-

nostics with neural network -based system of non -contrast enhanced computed t o-

mography analysis in comparison with CT -diagnostics specialists.  

Material and methods. A set of CT -images òwithout pathologyó (absence of 

acute/subacute ischemic stroke or intracranial hemorrhage) and cases of ischemic stroke 

and  intracranial hemorrhage (n=90) were selected and validated by three e xperts of CT -

diagnostics in E.N. Meshalkin National medical research center. The selected anonymized 

cases were retrospectively assessed by four independent CT -diagnostics specialists an d ne u-

ral network -based system of acute stroke non -contrast computed tomography diagnostics.  

             Results. The accuracy of acute stroke diagnostics by the neural network -based sy s-

tem (91.1%) didnõt statistically differ from all four CT-diagnostics s pecialists (91.1%, 94.4%, 

88.9%, and 95.6%). During the ROC -analysis, the high level of sensitivity (98.1%) and speci -

ficity (80.6%,) as well as the AUC = 0.894 (p<0.001), were demo nstrated.  

Discussion. According to current AHA/ASA guidelines for the early  management of 

patients with acute ischemic stroke, computed tomography is a basic tool in acute stroke 

diag nostics. This article presents the first performance of newly developed neural network -

based system of acute stroke non -contrast computed tomography  diagnostics in comparison 

with CT -diagnostics specialists.  

Conclusion. The developed neural network -based system has demonstrated the co m-

parable accuracy of acute stroke diagnostics. In terms of experiment, system showed high 

levels of acute stroke diagno stics sensitivity and specificity, howev er, further development 

and edu cation of neural network to provide higher accuracy and better differential diagno s-

tic are re quired.   
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ɖɚɜɑɕɤɌɫ ɐɔɌɏəɚɝɞɔɖɌ ɚɝɞɜɚɏɚ əɌɜɟ-

ɤɑəɔɫ ɘɚɓɏɚɎɚɏɚ ɖɜɚɎɚɚɍɜɌɥɑəɔɫ ɔɗɔ 

ɔəɝɟɗɨɞɌ ɔɘɑɑɞ ɛɑɜɎɚɚɣɑɜɑɐəɚɑ ɓəɌ-

ɣɑəɔɑ ɐɗɫ ɛɜɔəɫɞɔɫ ɜɑɤɑəɔɫ ɚ ɘɑɞɚ-

ɐɑ ɐɌɗɨəɑɕɤɑɏɚ ɗɑɣɑəɔɫ [1]. ȾɌɖ ȶȾ-

ɐɔɌɏəɚɝɞɔɖɌ ɚɝɞɜɚɏɚ ɔɤɑɘɔɣɑɝɖɚɏɚ ɔəɝɟɗɨɞɌ Ɏ 

ɛɑɜɎɧɑ ɣɌɝɧ ɛɚɝɗɑ ɎɚɓəɔɖəɚɎɑəɔɫ, ɛɚɓɎɚɗɫɑɞ 

ɐɔɠɠɑɜɑəɢɔɜɚɎɌɞɨ ɏɑɘɚɜɜɌɏɔɣɑɝɖɔɕ (ȯȴ) ɔ 

ɔɤɑɘɔɣɑɝɖɔɕ ɔəɝɟɗɨɞ (ȴȴ) əɌ ɚɝəɚɎɌəɔɔ ɣɑɏɚ ɔ 

ɛɜɔəɔɘɌɑɞɝɫ ɜɑɤɑəɔɑ ɚ əɌɓəɌɣɑəɔɔ ɞɜɚɘɍɚɗɔ-

ɞɔɣɑɝɖɚɕ ɞɑɜɌɛɔɔ [2]. 

ȭɑɝɖɚəɞɜɌɝɞəɌɫ ȶȾ-ɐɔɌɏəɚɝɞɔɖɌ ɔɤɑɘɔ-

ɣɑɝɖɚɏɚ ɔəɝɟɗɨɞɌ (ȴȴ) ɐɚɖɌɓɌɗɌ ɝɎɚɪ ɩɠɠɑɖ-

ɞɔɎəɚɝɞɨ, ɚɐəɌɖɚ ɔəɞɑɜɛɜɑɞɌɢɔɫ ɛɚɗɟɣɑəəɧɡ 

ɞɌɖɔɘ ɚɍɜɌɓɚɘ ȶȾ-ɔɓɚɍɜɌɒɑəɔɕ ȴȴ ɎɧɓɧɎɌɑɞ 

ɚɛɜɑɐɑɗɑəəɧɑ ɝɗɚɒəɚɝɞɔ. ɉɞɚ ɝɎɫɓɌəɚ ɝ ɞɑɘ, 

ɣɞɚ ɜɌəəɔɑ ɔɓɘɑəɑəɔɫ ɛɜɔ ȴȴ əɌ ȶȾ Ɏɧɏɗɫɐɫɞ 

ɖɌɖ ɚɣɌɏɔ ɛɚəɔɒɑəəɚɕ ɜɑəɞɏɑəɚɎɝɖɚɕ ɛɗɚɞəɚ-

ɝɞɔ, ɖɚɞɚɜɧɑ ɣɑɗɚɎɑɣɑɝɖɔɕ ɏɗɌɓ Ɏ ɝɔɗɟ ɜɌɓɗɔɣ-

əɧɡ ɠɌɖɞɚɜɚɎ əɑ ɎɝɑɏɐɌ ɘɚɒɑɞ ɐɔɠɠɑɜɑəɢɔɜɚ-

ɎɌɞɨ [3]. Ȯ Ɏɔɐɟ ɩɞɚɏɚ, ɝɚɓɐɌəɔɑ ɔ ɎɌɗɔɐɌɢɔɫ 

ɝɔɝɞɑɘ ɐɗɫ ɚɍɜɌɍɚɞɖɔ ɔɓɚɍɜɌɒɑəɔɕ əɌ ɍɌɓɑ ɔɝ- 
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ɖɟɝɝɞɎɑəəɚɏɚ ɔəɞɑɗɗɑɖɞɌ ɛɜɑɐɝɞɌɎɗɫɑɞɝɫ ɚɝəɚɎ-

əɧɘ ɎɌɜɔɌəɞɚɘ ɛɚɎɧɤɑəɔɫ ɩɠɠɑɖɞɔɎəɚɝɞɔ 

ɜɌəəɑɕ ɐɔɌɏəɚɝɞɔɖɔ ȴȴ [4]. 

ɂɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ.  

Ⱥɢɑəɔɞɨ ɞɚɣəɚɝɞɨ ɔ ɝɛɑɢɔɠɔɣəɚɝɞɨ ɜɌɝ-

ɛɚɓəɌɎɌəɔɫ ɚɣɌɏɚɎ ɚɝɞɜɚɏɚ ɔəɝɟɗɨɞɌ ɝ ɛɚɘɚɥɨɪ 

ɝɔɝɞɑɘɧ ɍɑɝɖɚəɞɜɌɝɞəɚɕ ȶȾ-ɐɔɌɏəɚɝɞɔɖɔ ɚɝɞɜɚ-

ɏɚ ɔɤɑɘɔɣɑɝɖɚɏɚ ɔəɝɟɗɨɞɌ əɌ ɍɌɓɑ əɑɕɜɚəəɧɡ 

ɝɑɞɑɕ ɏɗɟɍɚɖɚɏɚ ɚɍɟɣɑəɔɫ Ɏ ɝɜɌɎəɑəɔɔ ɝɚ ɝɛɑ-

ɢɔɌɗɔɝɞɌɘɔ ȶȾ-ɐɔɌɏəɚɝɞɔɖɔ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. 

ȬɜɡɔɞɑɖɞɟɜɌ. 

Ȱɗɫ ɛɜɚɎɑɐɑəɔɫ ɔɝɝɗɑɐɚɎɌəɔɫ ɔɝɛɚɗɨɓɚɎɌ-

ɗɌɝɨ ɘəɚɏɚɝɗɚɕəɌɫ ɝɎɑɜɡɞɚɣəɌɫ əɑɕɜɚəəɌɫ ɝɑɞɨ, 

ɚɞəɚɝɫɥɌɫɝɫ ɖ ɖɗɌɝɝɟ Ɍɜɡɔɞɑɖɞɟɜ U-net, ɔɓəɌ-

ɣɌɗɨəɚ ɜɌɓɜɌɍɚɞɌəəɧɡ ɐɗɫ ɝɑɏɘɑəɞɌɢɔɔ ɘɑɐɔ-

ɢɔəɝɖɔɡ ɔɓɚɍɜɌɒɑəɔɕ [5]. Ȱɗɫ ɐɌəəɚɕ ɓɌɐɌɣɔ 

ɔɝɛɚɗɨɓɚɎɌɗɝɫ ɩəɖɚɐɑɜ DPN-92 [6] c ɎɑɝɚɎɧɘɔ 

ɖɚɩɠɠɔɢɔɑəɞɌɘɔ, ɛɜɑɐɎɌɜɔɞɑɗɨəɚ ɎɧɎɑɐɑəəɧ-

ɘɔ əɌ ɚɍɟɣɌɪɥɑɕ Ɏɧɍɚɜɖɑ ImageNet [7]. Ƚ ɟɣɑ-

ɞɚɘ ɚɞəɚɝɔɞɑɗɨəɚ əɑɍɚɗɨɤɚɏɚ ɜɌɓɘɑɜɌ ɚɍɟɣɌɪ-

ɥɑɕ Ɏɧɍɚɜɖɔ ɔɝɛɚɗɨɓɚɎɌɗɝɫ ɐɑɖɚɐɑɜ, ɝɚɝɞɚɫ-

ɥɔɕ əɌ ɖɌɒɐɚɘ ɩɞɌɛɑ ɔɓ 16 ɝɜɑɓɚɎ. Ȱɗɫ ɍɚɗɑɑ 

ɞɚɣəɚɏɚ ɟɣɑɞɌ ɖɚəɞɑɖɝɞɌ əɌ Ɏɧɡɚɐɑ ɔɓ ɖɌɒɐɚɏɚ 

ɩɞɌɛɌ ɩəɖɚɐɑɜɌ ɔɝɛɚɗɨɓɚɎɌɗɔɝɨ ɍɗɚɖɔ spatial 

queeze and excitation [8 ].  Ȱɗɫ ɛɚɝɞɜɚɑəɔɫ ɔɞɚɏɚ-

Ɏɚɏɚ ɔɓɚɍɜɌɒɑəɔɫ (ɜɔɝ. 1) ɔɝɛɚɗɨɓɚɎɌɗɌɝɨ ɛɚ-

ɛɔɖɝɑɗɨəɌɫ ɛɚɗəɚɝɎɫɓəɌɫ ɝɑɞɨ, əɌ Ɏɡɚɐ ɖɚɞɚɜɚɕ 

ɛɚɐɌɎɌɗɔɝɨ ɓəɌɣɑəɔɫ Ɏɝɑɡ ɩɞɌɛɚɎ ɐɑɖɚɐɑɜɌ [9].  

ȺɍɥɌɫ ɌɜɡɔɞɑɖɞɟɜɌ əɑɕɜɚəəɚɕ ɝɑɞɔ ɔɓɚɍɜɌɒɑ-

əɌ əɌ ɜɔɝɟəɖɑ 2.  

ȺɍɟɣɌɪɥɌɫ ɎɧɍɚɜɖɌ. 

Ȱɗɫ ɚɍɟɣɑəɔɫ ɔɝɛɚɗɨɓɚɎɌɗɔɝɨ ɐɌəəɧɑ 94 

ɛɌɢɔɑəɞɚɎ ɝ ȯȴ ɔ ɐɌəəɧɑ 193 ɛɌɢɔɑəɞɚɎ ɝ ȴȴ. 

ȻɜɑɐɚɝɞɌɎɗɑəəɧɑ ɐɌəəɧɑ ɛɜɑɐɝɞɌɎɗɫɗɔ ɝɚɍɚɕ 

əɑɜɌɓɘɑɣɑəəɧɑ ȶȾ-ɔɓɚɍɜɌɒɑəɔɫ ɝ ɜɌɝɝɞɚɫəɔɑɘ 

ɘɑɒɐɟ ɝɜɑɓɌɘɔ 1 ɘɘ, əɑɜɌɓɘɑɣɑəəɧɑ ȶȾ-

ɔɓɚɍɜɌɒɑəɔɫ ɝ ɜɌɝɝɞɚɫəɔɑɘ ɘɑɒɐɟ ɝɜɑɓɌɘɔ 5 

ɘɘ, ɜɌɓɘɑɣɑəəɧɑ ɎɜɌɣɌɘɔ-ɜɌɐɔɚɗɚɏɌɘɔ ȶȾ-

ɔɓɚɍɜɌɒɑəɔɫ ɝ ɜɌɝɝɞɚɫəɔɑɘ ɘɑɒɐɟ ɝɜɑɓɌɘɔ 5 

ɘɘ (ɚɍɗɌɝɞɨ ɔəɝɟɗɨɞɌ ɚɍɎɑɐɑəɌ ɗɔəɔɑɕ). Ȱɗɫ 

ɟɎɑɗɔɣɑəɔɫ ɚɍɦɑɘɌ ɚɍɟɣɌɪɥɑɕ Ɏɧɍɚɜɖɔ ɍɧɗɌ 

ɛɜɚɎɑɐɑəɌ ɔəɞɑɜɛɚɗɫɢɔɫ ɜɌɓɘɑɞɖɔ əɌ ɔɓɚɍɜɌ-

ɒɑəɔɫ ɝ ɜɌɝɝɞɚɫəɔɑɘ ɘɑɒɐɟ ɝɜɑɓɌɘɔ 1 ɘɘ ɛɚ 

ɝɗɑɐɟɪɥɑɘɟ Ɍɗɏɚɜɔɞɘɟ. 

1. Ȱɗɫ ɖɌɒɐɚɏɚ əɑɜɌɓɘɑɣɑəəɚɏɚ ɔɓɚɍɜɌɒɑ-

əɔɫ ɔɓ əɌɍɚɜɌ ɝ ɜɌɝɝɞɚɫəɔɑɘ ɘɑɒɐɟ ɝɜɑɓɌɘɔ 1 

ɘɘ əɌɡɚɐɔɗɚɝɨ əɌɔɍɚɗɑɑ ɛɚɡɚɒɑɑ ɔɓ ɜɌɓɘɑɣɑə-

əɚɕ ɏɜɟɛɛɧ ɝ ɜɌɝɝɞɚɫəɔɑɘ ɘɑɒɐɟ ɝɜɑɓɌɘɔ 5 ɘɘ, 

ɑɏɚ ɜɌɓɘɑɞɖɌ ɝɣɔɞɌɗɌɝɨ ɔɐɑəɞɔɣəɚɕ ɜɌɓɘɑɞɖɑ 

ɝɚɚɞɎɑɞɝɞɎɟɪɥɑɏɚ ɝɗɚɫ ɔɓ əɌɍɚɜɌ 5 ɘɘ. 

2.  ȱɝɗɔ Ɏ ɐɎɟɡ ɝɚɝɑɐəɔɡ ɝɜɑɓɌɡ ɔɓ ɜɌɓɘɑ-

ɣɑəəɚɕ ɝɑɜɔɔ ɝ ɜɌɝɝɞɚɫəɔɑɘ ɘɑɒɐɟ ɝɜɑɓɌɘɔ 5 

ɘɘ ɍɧɗɔ Ɏɧɐɑɗɑəɧ ɚɣɌɏɔ ɔəɝɟɗɨɞɌ, ɞɚ əɌ Ɏɝɑɡ 

ɝɜɑɓɌɡ, əɌɡɚɐɫɥɔɡɝɫ ɘɑɒɐɟ əɔɘɔ, ɔɓ əɑɜɌɓɘɑ-

ɣɑəəɚɕ ɝɑɜɔɔ ɝ ɜɌɝɝɞɚɫəɔɑɘ ɘɑɒɐɟ ɝɜɑɓɌɘɔ 1  

 

ȼɔɝ. 1 (Fig. 1) 

ȼɔɝ. 1.      ȶȾ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ, ɌɖɝɔɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ. 

Ȼɜɔɘɑɜɧ ɔɝɡɚɐəɚɏɚ ɔ ɔɞɚɏɚɎɚɏɚ ɔɓɚɍɜɌɒɑəɔɕ ɝ Ɏɧɐɑɗɑəɔɑɘ ɛɌɞɚɗɚɏɔɣɑɝɖɚɏɚ ɚɣɌɏɌ. 

Fig. 1.   CT, brain, axial plane.  

Examples of the initial and final images w ith the allocation of the pathological focus.  
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ɘɘ ɜɌɓɘɑɣɌɗɔɝɨ ɛɜɑɐɛɚɗɌɏɌɑɘɧɑ ɚɣɌɏɔ ɔəɝɟɗɨ-

ɞɌ ɝ ɛɚɘɚɥɨɪ ɏɗɌɐɖɚɕ ɔəɞɑɜɛɚɗɫɢɔɔ. 

ȰɌɗɑɑ ɘɚɐɑɗɨ ɚɍɟɣɌɗɌɝɨ əɌ ɜɌɓɘɑɣɑəəɚɘ 

əɌɍɚɜɑ ɐɌəəɧɡ ɝ ɜɌɝɝɞɚɫəɔɑɘ ɘɑɒɐɟ ɝɜɑɓɌɘɔ 1 

ɘɘ. Ȯɑɝɨ əɌɍɚɜ ɔɘɑɪɥɔɡ ɐɌəəɧɡ ɍɧɗ ɜɌɓɐɑɗɑə 

əɌ ɚɍɟɣɌɪɥɟɪ Ɏɧɍɚɜɖɟ ɔ ɎɌɗɔɐɌɢɔɚəəɟɪ Ɏ 

ɛɜɚɛɚɜɢɔɔ 90% - 10%.  

ȻɚɝɞɚɍɜɌɍɚɞɖɌ ɔ ɖɗɌɝɝɔɠɔɖɌɢɔɫ. 

ȻɜɑɐɝɖɌɓɌəɔɑ ɝɔɝɞɑɘɚɕ ɐɔɌɏəɚɓɌ ɐɗɫ 

ɖɌɒɐɚɏɚ ɛɌɢɔɑəɞɌ ɛɜɚɔɓɎɚɐɔɗɚɝɨ ɝ ɔɝɛɚɗɨɓɚɎɌ-

əɔɑɘ ɗɟɣɤɔɡ ɎɑɝɚɎɧɡ ɖɚɩɠɠɔɢɔɑəɞɚɎ, ɛɚɗɟ-

ɣɑəəɧɡ əɌ ɩɞɌɛɑ ɚɍɟɣɑəɔɫ, ɛɚ ɝɗɑɐɟɪɥɑɘɟ Ɍɗ-

ɏɚɜɔɞɘɟ: 

1. Ȱɗɫ ɖɌɒɐɚɏɚ ɝɗɚɫ ȶȾ ɐɑɗɌɗɚɝɨ əɑɓɌɎɔ-

ɝɔɘɚɑ ɛɜɑɐɝɖɌɓɌəɔɑ ð ɖɌɒɐɚɘɟ ɛɔɖɝɑɗɪ ɝɔɝɞɑ-

ɘɚɕ ɛɜɔɝɎɌɔɎɌɗɌɝɨ Ɏɑɜɚɫɞəɚɝɞɨ ȴȴ ɔ ȯȴ. 

2. Ȯɝɑ ɝɗɚɔ ɔɝɝɗɑɐɚɎɌəɔɫ ɚɍɦɑɐɔəɫɗɔɝɨ Ɏ 

ɞɜɑɡɘɑɜəɚɑ ɚɍɗɌɖɚ Ɏɑɜɚɫɞəɚɝɞɑɕ. 

3. Ȱɗɫ ɛɔɖɝɑɗɑɕ ɝ Ɏɑɜɚɫɞəɚɝɞɨɪ ȴȴ ɔɗɔ 

ȯȴ ɍɚɗɨɤɑ 0.5 ɛɜɔɝɎɌɔɎɌɗɝɫ ɝɚɚɞɎɑɞɝɞɎɟɪɥɔɕ 

ɠɗɌɏ ȴȴ ɔɗɔ ȯȴ. 

4. ȱɝɗɔ ɖɚɗɔɣɑɝɞɎɚ ɛɔɖɝɑɗɑɕ ɝ ɠɗɌɏɌɘɔ ȯȴ 

ɔ ȴȴ ɜɌɎəɫɗɚɝɨ əɟɗɪ ð ɛɌɢɔɑəɞ ɚɞəɚɝɔɗɝɫ ɖ 

ɏɜɟɛɛɑ çɍɑɓ ɛɌɞɚɗɚɏɔɔè. 

5.  Ȯɝɑ ɛɔɖɝɑɗɔ ɝ ɠɗɌɏɚɘ ȯȴ ɔɗɔ ȴȴ ɜɌɓ-

ɍɔɎɌɗɔɝɨ əɌ ɝɎɫɓɌəəɧɑ ɏɜɟɛɛɧ Ɏ ɞɜɑɡɘɑɜəɚɘ 

ɛɜɚɝɞɜɌəɝɞɎɑ, ɏɜɟɛɛɌ ɛɔɖɝɑɗɑɕ ɝɣɔɞɌɗɌɝɨ ɚɣɌ-

ɏɚɘ ɔəɝɟɗɨɞɌ ɑɝɗɔ ɑɑ ɚɍɥɔɕ ɚɍɦɑɘ ɍɧɗ ɍɚɗɑɑ 1 

ɝɘ3 (ɔɝɖɗɪɣɑəɔɑ ɘɌɗɑəɨɖɔɡ ɚɣɌɏɚɎ) ɔ ɖɚɗɔɣɑ-

ɝɞɎɚ ɛɔɖɝɑɗɑɕ Ɏ ɗɪɍɚɘ ɝɜɑɓɑ ɚɣɌɏɌ əɑ ɛɜɑɎɧɤɌ-

ɗɚ 50% ɚɞ ɚɍɥɑɏɚ ɖɚɗɔɣɑɝɞɎɌ ɛɔɖɝɑɗɑɕ Ɏ ɏɜɟɛɛɑ 

(ɔɝɖɗɪɣɑəɔɑ ɛɗɚɝɖɔɡ ɚɣɌɏɚɎ). 

6. ȱɝɗɔ ɖɚɗɔɣɑɝɞɎɚ ɚɣɌɏɚɎ ȴȴ ɔɗɔ ȯȴ ɜɌɎ-

əɫɗɚɝɨ əɟɗɪ ð ɛɌɢɔɑəɞ ɚɞəɚɝɔɗɝɫ ɖ ɏɜɟɛɛɑ çɍɑɓ  

 

ȼɔɝ. 2 (Fig. 2) 

ȼɔɝ. 2.    ȽɡɑɘɌ. 

ȬɜɡɔɞɑɖɞɟɜɌ əɑɕɜɚɝɑɞɑɎɚɕ ɘɚɐɑɗɔ. 

Fig. 2.    Scheme.  

The architecture of the neural network model.  
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ɛɌɞɚɗɚɏɔɔè. 

7. ȱɝɗɔ ɚɍɦɑɘ ɚɣɌɏɚɎ ȴȴ ɍɧɗ ɍɚɗɨɤɑ ɚɍɦ-

ɑɘ ɚɣɌɏɚɎ ȯȴ, ɛɌɢɔɑəɞ ɚɞəɚɝɔɗɝɫ ɖ ɏɜɟɛɛɑ ȴȴ, 

ɔəɌɣɑ ɖ ɏɜɟɛɛɑ ȯȴ. 

ȰɔɓɌɕə ɔɝɝɗɑɐɚɎɌəɔɫ. 

ȰɔɓɌɕə ɔɝɝɗɑɐɚɎɌəɔɫ ɛɜɑɐɝɞɌɎɗɑə əɌ ɜɔ-

ɝɟəɖɑ 3. ȰɌəəɚɑ ɜɑɞɜɚɝɛɑɖɞɔɎəɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ 

ɞɔɛɌ ɝɗɟɣɌɕ-ɖɚəɞɜɚɗɨ ɍɧɗɚ ɛɜɚɎɑɐɑəɚ əɌ ɍɌɓɑ 

ɀȯȭȿ çȹȸȴɂ ɔɘ. Ɍɖ. ȱ.ȹ. ȸɑɤɌɗɖɔəɌè ȸɔə-

ɓɐɜɌɎɌ ȼɚɝɝɔɔ ɛɜɔ ɛɚɐɐɑɜɒɖɑ ȷɌɍɚɜɌɞɚɜɔɔ ɔɝ-

ɖɟɝɝɞɎɑəəɚɏɚ ɔəɞɑɗɗɑɖɞɌ (ȽɍɑɜɍɌəɖ). Ƚɜɑɐɔ ɜɑ-

ɞɜɚɝɛɑɖɞɔɎəɚɏɚ ɛɟɗɌ ɐɌəəɧɡ ȶȾ-ɔɓɚɍɜɌɒɑəɔɕ  

 

ȼɔɝ. 3 (Fig. 3) 

ȼɔɝ. 3.    ȽɡɑɘɌ. 

ȰɔɓɌɕə ɔɝɝɗɑɐɚɎɌəɔɫ. 

Fig. 3.    Scheme.  

Study design.  

 

ȼɔɝ. 4 (Fig. 4) 

ȼɔɝ. 4.   Ȼɜɔɘɑɜ ɛɜɚɞɚɖɚɗɌ ɩɖɝɛɑɜɔɘɑəɞɌ. 

Fig. 4.    An example of an experimental protocol.  
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ɍɧɗɔ ɚɞɚɍɜɌəɧ ɝɗɟɣɌɔ ɝ ɚɝɞɜɧɘ ɔɤɑɘɔɣɑɝɖɔɘ, 

ɏɑɘɚɜɜɌɏɔɣɑɝɖɔɘ ɔəɝɟɗɨɞɚɘ ɔ ɝɗɟɣɌɔ çɍɑɓ ɛɌɞɚ-

ɗɚɏɔɔè. Ȼɚɝɗɑ ɎɌɗɔɐɌɢɔɔ ɐɔɌɏəɚɓɌ (ɚɝəɚɎɧɎɌɫɝɨ 

əɌ ɐɌəəɧɡ ɔɝɞɚɜɔɔ ɍɚɗɑɓəɔ ɔ ɝɚɚɞɎɑɞɝɞɎɟɪɥɔɡ 

ȶȾ-ɔɝɝɗɑɐɚɎɌəɔɕ) ɩɖɝɛɑɜɞɌɘɔ ȶȾ-ɐɔɌɏəɚɝɞɔɖɔ 

əɌ ɍɌɓɑ ɀȯȭȿ çȹȸȴɂ ɔɘ. Ɍɖ. ȱ.ȹ. ȸɑɤɌɗɖɔəɌè 

ȸɔəɓɐɜɌɎɌ ȼɚɝɝɔɔ, ɍɧɗɌ ɝɠɚɜɘɔɜɚɎɌəɌ ɞɑɝɞɚ-

ɎɌɫ ɎɧɍɚɜɖɌ, ɎɖɗɪɣɌɪɥɌɫ ɛɚ 30 ɝɗɟɣɌɑɎ ɔɤɑ-

ɘɔɣɑɝɖɚɏɚ, ɏɑɘɚɜɜɌɏɔɣɑɝɖɚɏɚ ɔəɝɟɗɨɞɌ ɔ ɝɗɟɣɌ-

ɑɎ çɍɑɓ ɛɌɞɚɗɚɏɔɔè.  

Ƚɗɑɐɟɪɥɔɘ ɩɞɌɛɚɘ ȶȾ-ɔɓɚɍɜɌɒɑəɔɫ ɞɑ-

ɝɞɚɎɚɕ Ɏɧɍɚɜɖɔ ɍɧɗɔ ɌəɚəɔɘɔɓɔɜɚɎɌəɧ (ɞ.ɑ. 

ɔɓɚɍɜɌɒɑəɔɫ ɍɧɗɔ ɚɣɔɥɑəɧ ɚɞ ɗɪɍɚɕ ɔəɠɚɜ-

ɘɌɢɔɔ ɚ ɛɌɢɔɑəɞɑ, ɖɚɞɚɜɌɫ ɘɚɏɗɌ ɍɧ ɛɚɎɗɔɫɞɨ 

əɌ ɖɚəɑɣəɧɕ ɐɔɌɏəɚɓ) ɔ ɜɌəɐɚɘɔɓɔɜɚɎɌəɧ (Ɏ 

ɐɌəəɚɘ ɝɗɟɣɌɑ ɛɑɜɑɘɑɤɌəɧ Ɏ ɝɗɟɣɌɕəɚɘ ɛɚ-

ɜɫɐɖɑ).  

Ƀɑɞɧɜɑ ɝɛɑɢɔɌɗɔɝɞɌ-ɜɑəɞɏɑəɚɗɚɏɌ, ɚɝɟ-

ɥɑɝɞɎɗɫɪɥɔɡ ȶȾ-ɐɔɌɏəɚɝɞɔɖɟ ɓɌɍɚɗɑɎɌəɔɕ ɔ 

ɜɌɍɚɞɌɪɥɔɡ əɌ ɍɌɓɑ ɛɑɜɎɔɣəɧɡ ɝɚɝɟɐɔɝɞɧɡ ɚɞ-

ɐɑɗɑəɔɕ ȹɚɎɚɝɔɍɔɜɝɖɚɕ ɚɍɗɌɝɞɔ, Ɏ ɖɚɞɚɜɧɡ ɚɜ-

ɏɌəɔɓɚɎɌəɌ ɖɜɟɏɗɚɝɟɞɚɣəɌɫ ɝɗɟɒɍɌ ɐɔɌɏəɚɝɞɔɖɔ 

ɔ ɗɑɣɑəɔɫ ɚɝɞɜɚɏɚ ɔəɝɟɗɨɞɌ (əɌɓɎɌəɔɫ ɟɣɜɑɒɐɑ-

əɔɕ ɔ ɔɘɑəɌ ɎɜɌɣɑɕ əɑ ɟɖɌɓɌəɧ ɛɚ ɩɞɔɣɑɝɖɔɘ 

ɝɚɚɍɜɌɒɑəɔɫɘ) ɛɜɔəɫɗɔ ɟɣɌɝɞɔɑ Ɏ ɌəɌɗɔɓɑ ɛɚɐ-

ɏɚɞɚɎɗɑəəɚɕ ɞɑɝɞɚɎɚɕ Ɏɧɍɚɜɖɔ. Ȼɑɜɑɐ ɎɜɌɣɌɘɔ 

ɍɧɗɌ ɛɚɝɞɌɎɗɑəɌ ɓɌɐɌɣɌ ɚɛɜɑɐɑɗɑəɔɫ ɚɐəɚɏɚ ɔɓ 

ɞɜɑɡ ɐɔɌɏəɚɓɚɎ: ɔɤɑɘɔɣɑɝɖɔɕ ɔə-

ɝɟɗɨɞ/ɏɑɘɚɜɜɌɏɔɣɑɝɖɔɕ ɔəɝɟɗɨɞ/ɍɑɓ ɛɌɞɚɗɚɏɔɔ, 

ɚɝəɚɎɧɎɌɫɝɨ ɞɚɗɨɖɚ əɌ ɐɌəəɧɡ ȶȾ-

ɔɓɚɍɜɌɒɑəɔɕ. ȮɜɌɣɔ əɑ ɔɘɑɗɔ əɔɖɌɖɚɏɚ ɐɚɝɞɟ-

ɛɌ ɖ ɖɗɔəɔɣɑɝɖɔɘ ɐɌəəɧɘ ɌəɌɗɔɓɔɜɟɑɘɧɡ ɝɗɟ-

ɣɌɑɎ ɔ əɑ ɓəɌɗɔ ɚ ɝɚɚɞəɚɤɑəɔɔ ɝɗɟɣɌɑɎ 

ȴȴ/ȯȴ/ɍɑɓ ɛɌɞɚɗɚɏɔɔ Ɏ Ɏɧɍɚɜɖɑ. ȽɛɑɢɔɌɗɔɝɞɧ 

əɑ ɔɘɑɗɔ ɚɏɜɌəɔɣɑəɔɫ ɛɚ Ɏɜɑɘɑəɔ əɌ ɌəɌɗɔɓ 

ɚɐəɚɏɚ ɝɗɟɣɌɫ. Ȼɜɔ ɌəɌɗɔɓɑ ɔɝɛɚɗɨɓɚɎɌɗɚɝɨ ɛɜɚ-

ɏɜɌɘɘəɚɑ ɚɍɑɝɛɑɣɑəɔɑ ɐɗɫ ɌəɌɗɔɓɌ ɜɑəɞɏɑəɚɎ-

ɝɖɔɡ ɔɓɚɍɜɌɒɑəɔɕ Radiant Dicom Viewer.  

ȴɝɝɗɑɐɚɎɌɞɑɗɨ ɚɝɟɥɑɝɞɎɗɫɗ ɖɚəɞɜɚɗɨ ɣɔ-

ɝɞɚɞɧ ɛɜɚɎɑɐɑəɔɫ ɩɖɝɛɑɜɔɘɑəɞɌ. ȶɜɚɘɑ ɩɞɚɏɚ, 

ɔɝɝɗɑɐɚɎɌɞɑɗɨ ɠɔɖɝɔɜɚɎɌɗ Ɏɜɑɘɫ, ɓɌɞɜɌɣɑəəɚɑ 

ɎɜɌɣɚɘ-ɝɛɑɢɔɌɗɔɝɞɚɘ əɌ ɌəɌɗɔɓ ɔ ɛɚɝɞɌəɚɎɖɟ 

ɐɔɌɏəɚɓɌ ɛɚ ɖɌɒɐɚɘɟ ɝɗɟɣɌɪ ɔ ɞɔɛ ɐɔɌɏəɚɓɌ 

(ȴȴ/ȯȴ/ɍɑɓ ɛɌɞɚɗɚɏɔɔ). Ȯɝɑ ɜɑɓɟɗɨɞɌɞɧ ɠɔɖɝɔ-

ɜɚɎɌɗɔɝɨ ɔɝɝɗɑɐɚɎɌɞɑɗɑɘ Ɏ ɛɜɚɞɚɖɚɗɑ, ɛɜɔɘɑɜ 

ɖɚɞɚɜɚɏɚ ɛɜɚɐɑɘɚəɝɞɜɔɜɚɎɌə əɌ ɜɔɝɟəɖɑ 4. 

Ȱɗɫ ɛɜɚɎɑɐɑəɔɫ ɩɖɝɛɑɜɔɘɑəɞɌ ɝ ɝɔɝɞɑɘɚɕ, 

ɛɚɝɗɑɐəɫɫ ɍɧɗɌ ɟɝɞɌəɚɎɗɑəɌ əɌ əɚɎɧɕ ɝɑɜɎɑɜ, 

ɖɚɞɚɜɧɕ ɍɧɗ ɓɌɜɌəɑɑ Ɏɧɐɑɗɑə ɔ əɌɝɞɜɚɑə. ȻɌ-

ɜɌɘɑɞɜɧ ɝɑɜɎɑɜɌ ɝɗɑɐɟɪɥɔɑ: Intel(R) Xeon(R) 

CPU E5 -2690 v4 @ 2.60GHz;  MemTotal: 

462327388 kB, 440 Gb; GPU Tesla P100 x4 (Ɏ 

ɜɌɘɖɌɡ ɔɝɝɗɑɐɚɎɌəɔɫ ɔɝɛɚɗɨɓɚɎɌɗɔ ɞɚɗɨɖɚ ɚɐɔə 

GPU). Ȯɝɑ 90 ɞɑɝɞɚɎɧɡ ɔɝɝɗɑɐɚɎɌəɔɕ, ɔɝɛɚɗɨɓɟ-

ɑɘɧɡ Ɏ ɔɝɝɗɑɐɚɎɌəɔɔ, ɍɧɗɔ ɛɚɘɑɥɑəɧ Ɏ ɚɛɜɑ-

ɐɑɗɑəəɧɕ ɖɌɞɌɗɚɏ, ɔɓ ɖɚɞɚɜɚɏɚ ɛɚ ɚɣɑɜɑɐɔ, ɚɐɔə 

ɓɌ ɐɜɟɏɔɘ ɍɜɌɗɔɝɨ ɝɔɝɞɑɘɚɕ ɔ ɌəɌɗɔɓɔɜɚɎɌɗɔɝɨ 

ɜɌɓɜɌɍɚɞɌəəɚɕ ɘɚɐɑɗɨɪ Ɏ ɜɑɌɗɨəɚɘ Ɏɜɑɘɑəɔ, 

ɜɑɓɟɗɨɞɌɞɧ ɎɧɎɚɐɔɗɔɝɨ əɌ ɩɖɜɌə ɐɗɫ ɔɡ ɠɔɖɝɌ-

ɢɔɔ ɔɝɝɗɑɐɚɎɌɞɑɗɑɘ (ɝəɔɘɚɖ ɩɖɜɌəɌ ɚɞɜɌɒɑə əɌ 

ɜɔɝɟəɖɑ 5). Ȯɑɝɨ ɡɚɐ ɔɝɝɗɑɐɚɎɌəɔɫ ɝɚɡɜɌəɑə Ɏ 

ɚɞɐɑɗɨəɚɘ ɗɚɏ ɠɌɕɗɑ. 

ȰɔɌɏəɚɓ ɔ Ɏɜɑɘɫ, ɓɌɞɜɌɣɑəəɚɑ əɌ ɌəɌɗɔɓ ɔ 

ɛɚɝɞɌəɚɎɖɟ ɐɔɌɏəɚɓɌ ɛɚ ɖɌɒɐɚɘɟ ɝɗɟɣɌɪ, ɞɌɖɒɑ 

ɠɔɖɝɔɜɚɎɌɗɔɝɨ ɔɝɝɗɑɐɚɎɌɞɑɗɑɘ Ɏ ɛɜɚɞɚɖɚɗɑ ɔ 

ɐɟɍɗɔɜɚɎɌɗɔɝɨ Ɏ ɗɚɏɑ ɝɔɝɞɑɘɧ.  

Ȼɚɝɗɑ ɚɖɚəɣɌəɔɫ ɩɖɝɛɑɜɔɘɑəɞɌ ɍɧɗ ɛɜɚ-

Ɏɑɐɑə ɝɞɌɞɔɝɞɔɣɑɝɖɔɕ ɌəɌɗɔɓ ɜɑɓɟɗɨɞɌɞɚɎ. 

ȽɞɌɞɔɝɞɔɣɑɝɖɔɕ ɌəɌɗɔɓ. 

ȶɚɗɔɣɑɝɞɎɑəəɧɑ ɡɌɜɌɖɞɑɜɔɝɞɔɖɔ ɛɜɑɐ-

ɝɞɌɎɗɑəɧ Ɏ Ɏɔɐɑ ɝɜɑɐəɔɡ Ɍɜɔɠɘɑɞɔɣɑɝɖɔɡ ɓəɌ-

ɣɑəɔɕ  ɔ  ɝɞɌəɐɌɜɞəɚɏɚ  ɚɞɖɗɚəɑəɔɫ, ɖɌɣɑɝɞɎɑə- 

 

ȼɔɝ. 5 (Fig. 5) 

ȼɔɝ. 5.    Ƚɖɜɔəɤɚɞ. 

Ȼɜɔɘɑɜ ɎɧɎɚɐɌ ɐɌəəɧɡ Ɏ ɡɚɐɑ ɩɖɝɛɑɜɔɘɑəɞɌ. 

Fig. 5.    Screenshot.  

An example of data output during an experiment.  
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əɧɑ ɡɌɜɌɖɞɑɜɔɝɞɔɖɔ ɛɜɑɐɝɞɌɎɗɑəɧ Ɏ Ɏɔɐɑ ɢɑ-

ɗɧɡ ɣɔɝɑɗ ɔ ɛɜɚɢɑəɞɚɎ. ȺɝəɚɎəɌɫ ɏɔɛɚɞɑɓɌ ɔɝ-

ɝɗɑɐɚɎɌəɔɫ ɓɌɖɗɪɣɌɗɌɝɨ Ɏ ɞɚɘ, ɣɞɚ ɛɜɑɐɗɚɒɑə-

əɌɫ ɝɔɝɞɑɘɌ ɚɍəɌɜɟɒɑəɔɫ ɚɝɞɜɚɏɚ ɔəɝɟɗɨɞɌ ɝ 

ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɔɝɖɟɝɝɞɎɑəəɚɏɚ ɔəɞɑɗɗɑɖɞɌ 

ɔɘɑɑɞ əɑ ɘɑəɨɤɟɪ ɞɚɣəɚɝɞɨ ɚɛɜɑɐɑɗɑəɔɫ ɚɝɞɜɚ-

ɏɚ ɔəɝɟɗɨɞɌ Ɏ ɝɜɌɎəɑəɔɔ ɝ ɚɛɧɞəɧɘɔ ɝɛɑɢɔɌɗɔ-

ɝɞɌɘɔ ȶȾ-ɐɔɌɏəɚɝɞɔɖɔ ɔɤɑɘɔɣɑɝɖɚɏɚ ɔəɝɟɗɨɞɌ. 

Ȱɗɫ ɝɜɌɎəɑəɔɫ ɘɑɒɏɜɟɛɛɚɎɧɡ ɖɌɣɑɝɞɎɑəəɧɡ 

ɛɜɔɓəɌɖɚɎ ɔɝɛɚɗɨɓɚɎɌɗɝɫ ɞɚɣəɧɕ ɖɜɔɞɑɜɔɕ 

ɀɔɤɑɜɌ, ɐɗɫ ɝɜɌɎəɑəɔɫ ɖɚɗɔɣɑɝɞɎɑəəɧɡ ɛɌɜɌ-

ɘɑɞɜɚɎ ɛɜɔɘɑəɫɗɝɫ ɞɑɝɞ ȽɞɨɪɐɑəɞɌ ɐɗɫ əɑɝɎɫ-

ɓɌəəɧɡ Ɏɧɍɚɜɚɖ. Ⱥɛɜɑɐɑɗɑəɔɑ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɡ 

Ɏɚɓɘɚɒəɚɝɞɑɕ ɚɢɑəɔɎɌɑɘɚɕ ɝɔɝɞɑɘɧ ɚɝɞɜɚɏɚ 

ɔəɝɟɗɨɞɌ ɛɜɚɎɑɐɑəɚ ɛɚɝɜɑɐɝɞɎɚɘ ɚɛɜɑɐɑɗɑəɔɫ 

ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɔ, ɝɛɑɢɔɠɔɣəɚɝɞɔ ɔ ɛɚɖɌɓɌɞɑɗɫ 

AUC (ROC-ɌəɌɗɔɓ). Ȯɝɑ ɜɌɝɣɑɞɧ ɛɜɚɔɓɎɑɐɑəɧ 

ɛɜɔ ɛɚɘɚɥɔ ɛɜɚɏɜɌɘɘəɚɏɚ ɚɍɑɝɛɑɣɑəɔɫ 

MedCalc, Ɏɑɜɝɔɫ 18.9.1 (MedCalc Software, 

Ostend, Belgium).  

ȼɑɓɟɗɨɞɌɞɧ. 

Ƚɜɑɐɔ ɝɛɑɢɔɌɗɔɝɞɚɎ ȶȾ-ɐɔɌɏəɚɝɞɔɖɔ ɞɚɣ-

əɚɝɞɨ ɚɛɜɑɐɑɗɑəɔɫ ɐɔɌɏəɚɓɌ Ɏ ɛɜɑɐɝɞɌɎɗɑəəɚɕ 

Ɏɧɍɚɜɖɑ ɝɚɝɞɌɎɔɗɌ 91.1%, 94.4%, 88.9%, ɔ 

95.6% ɝɚɚɞɎɑɞɝɞɎɑəəɚ. Ⱦɚɣəɚɝɞɨ ɚɛɜɑɐɑɗɑəɔɫ 

ɐɔɌɏəɚɓɌ ɝɔɝɞɑɘɚɕ ɍɑɝɖɚəɞɜɌɝɞəɚɕ ȶȾ-

ɐɔɌɏəɚɝɞɔɖɔ ɝɚɝɞɌɎɔɗɌ 91.1%, ɛɜɔ ɝɜɌɎəɑəɔɔ ɝ 

ȶȾ-ɝɛɑɢɔɌɗɔɝɞɌɘɔ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɐɚɝɞɚɎɑɜəɚɕ 

ɜɌɓəɔɢɧ ɛɜɚɐɑɘɚəɝɞɜɔɜɚɎɌəɚ əɑ ɍɧɗɚ. Ȯɜɑɘɫ, 

ɓɌɞɜɌɣɑəəɚɑ əɌ ɌəɌɗɔɓ 1 ɝɗɟɣɌɫ ɖɌɖ ɝɛɑɢɔɌɗɔ-

ɝɞɌɘɔ ȶȾ-ɐɔɌɏəɚɝɞɔɖɔ, ɞɌɖ ɔ ɝɔɝɞɑɘɚɕ ɎɌɜɨɔ-

ɜɚɎɌɗɚɝɨ ɚɞ 1 ɐɚ 2 ɘɔəɟɞ, ɎɎɔɐɟ əɑɓəɌɣɔɞɑɗɨəɚ-

ɝɞɔ ɜɌɓɗɔɣɔɕ ɐɌɗɑɑ əɑ ɟɣɔɞɧɎɌɗɚɝɨ. ȼɑɓɟɗɨɞɌɞɧ 

ɩɖɝɛɑɜɔɘɑəɞɌ ɔ ɝɜɌɎəɔɞɑɗɨəɚɏɚ ɌəɌɗɔɓɌ ɞɚɣəɚ-

ɝɞɔ ɛɜɔɎɑɐɑəɧ Ɏ ȾɌɍɗɔɢɑ ʈ1.  

ȰɌɗɑɑ ɍɧɗɔ ɚɛɜɑɐɑɗɑəɧ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɑ 

Ɏɚɓɘɚɒəɚɝɞɔ ɞɑɝɞɔɜɟɑɘɚɕ ɝɔɝɞɑɘɧ. Ȱɗɫ ɩɞɚɏɚ 

ɖɌɒɐɧɕ ɐɔɌɏəɚɓ ɝɔɝɞɑɘɧ ɜɌəɒɔɜɚɎɌɗɝɫ ɝɗɑɐɟ-

ɪɥɔɘ ɚɍɜɌɓɚɘ: Ɏɑɜəɚ ɛɚɝɞɌɎɗɑəəɧɕ ɐɔɌɏəɚɓ 

ɚɝɞɜɚɏɚ ɔɤɑɘɔɣɑɝɖɚɏɚ ɔəɝɟɗɨɞɌ ɔɗɔ ɏɑɘɚɜɜɌɏɔ-

ɣɑɝɖɚɏɚ ɔəɝɟɗɨɞɌ ɚɍɚɓəɌɣɌɗɝɫ ɖɌɖ ɔɝɞɔəəɚ-

ɛɚɗɚɒɔɞɑɗɨəɧɕ, Ɏɑɜəɚ ɛɚɝɞɌɎɗɑəəɧɕ ɐɔɌɏəɚɓ 

çɍɑɓ ɛɌɞɚɗɚɏɔɔè ɚɍɚɓəɌɣɌɗɝɫ ɖɌɖ ɔɝɞɔəəɚ-

ɚɞɜɔɢɌɞɑɗɨəɧɕ, ɚɤɔɍɚɣəɚ ɛɚɝɞɌɎɗɑəəɧɕ ɐɔɌ-

ɏəɚɓ ɔɤɑɘɔɣɑɝɖɚɏɚ ɔəɝɟɗɨɞɌ ɔɗɔ ɏɑɘɚɜɜɌɏɔɣɑ-

ɝɖɚɏɚ ɔəɝɟɗɨɞɌ ɚɍɚɓəɌɣɌɗɝɫ ɖɌɖ ɗɚɒəɚɛɚɗɚɒɔ-

ɞɑɗɨəɧɕ, ɚɤɔɍɚɣəɚ ɛɚɝɞɌɎɗɑəəɧɕ ɐɔɌɏəɚɓ çɍɑɓ 

ɛɌɞɚɗɚɏɔɔè ɚɍɚɓəɌɣɌɗɝɫ ɖɌɖ ɗɚɒəɚɚɞɜɔɢɌɞɑɗɨ-

əɧɕ. Ⱥɍɚɍɥɑəəɧɑ ɜɑɓɟɗɨɞɌɞɧ ɜɌəɒɔɜɚɎɌəɔɫ 

ɛɜɑɐɝɞɌɎɗɑəɧ Ɏ ȾɌɍɗɔɢɑ ʈ2. 

Ȼɜɔ ɛɚɘɚɥɔ ɛɜɚɏɜɌɘɘəɚɏɚ ɚɍɑɝɛɑɣɑəɔɫ 

əɌ ɚɝəɚɎɌəɔɔ ɎɧɤɑɛɜɔɎɑɐɑəəɚɏɚ ɜɌəɒɔɜɚɎɌ-

əɔɫ ɐɔɌɏəɚɓɚɎ ɍɧɗɌ ɛɚɝɞɜɚɑəɌ ROC-ɖɜɔɎɌɫ (ɚɞ 

Ɍəɏɗ. Received operator characteristics) ɔ ɚɛɜɑɐɑ-

ɗɑəɧ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ɔ ɝɛɑɢɔɠɔɣəɚɝɞɨ ɐɔɌ-

ɏəɚɝɞɔɖɔ ɚɝɞɜɚɏɚ ɔəɝɟɗɨɞɌ. 

ȹɌ ɜɔɝɟəɖɑ 3 ɛɜɚɐɑɘɚəɝɞɜɔɜɚɎɌəɧ ɛɚɖɌ-

ɓɌɞɑɗɔ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɔ ð 98.1% ɔ ɝɛɑɢɔɠɔɣ-

əɚɝɞɔ ð 80.6%. ȻɚɖɌɓɌɞɑɗɨ AUC (ɚɞ Ɍəɏɗ. Area 

Under Curve ð ɚɍɗɌɝɞɨ ɛɚɐ ɖɜɔɎɚɕ) ɝɚɝɞɌɎɔɗ 

0.894.  

Ⱥɍɝɟɒɐɑəɔɑ. 

ȹɌ ɝɑɏɚɐəɫɤəɔɕ ɐɑəɨ, ɝɚɏɗɌɝəɚ ɛɚɝɗɑɐəɔɘ 

ɜɑɖɚɘɑəɐɌɢɔɫɘ ȬɘɑɜɔɖɌəɝɖɚɕ ɌɝɝɚɢɔɌɢɔɔ 

ɖɌɜɐɔɚɗɚɏɚɎ ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ (ȶȾ) 

ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɓɌəɔɘɌɑɞ ɚɝəɚɎəɚɑ ɘɑɝɞɚ Ɏ  ɐɔ- 

ȾɌɍɗɔɢɌ ʈ1.     ȽɜɌɎəɔɞɑɗɨəɧɕ ɌəɌɗɔɓ ɞɚɣəɚɝɞɔ ɛɚɝɞɌəɚɎɖɔ ɐɔɌɏəɚɓɌ. 

 ɼʠʘʛʥʦʟ ʫʩʪʘʥʦʚʣʝʥ ʧʨʘʚʠʣʴʥʦ, n (%)  

 ɼʘ ʅʝʪ p, 95% ɼʀ 

ɺʨʘʯ 1 82 (91.1%) 8 (8.9%) 0.999 

ʀʀ-ʩʠʩʪʝʤʘ 82 (91.1%) 8 (8.9%)  

ɺʨʘʯ 2 85 (94.4%) 5 (5.6%) 0.566 

ʀʀ-ʩʠʩʪʝʤʘ 82 (91.1%) 8 (8.9%)  

ɺʨʘʯ 3 
0 (88.9%) 10 (11.1%) 0.805 

ʀʀ-ʩʠʩʪʝʤʘ 82 (91.1%) 8 (8.9%)  

ɺʨʘʯ 4 86 (95.6%) 4 (4.4%) 0.371 

ʀʀ-ʩʠʩʪʝʤʘ 82 (91.1%) 8 (8.9%)  

ɼʀ ï ʜʦʚʝʨʠʪʝʣʴʥʳʡ ʠʥʪʝʨʚʘʣ 
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Ɍɏəɚɝɞɔɖɑ ɚɝɞɜɚɏɚ ɔəɝɟɗɨɞɌ [10]. ȶȾ ɏɚɗɚɎəɚɏɚ 

ɘɚɓɏɌ, ɎɧɛɚɗəɑəəɌɫ Ɏ ɛɑɜɎɧɑ ɣɌɝɧ ɛɚɝɗɑ Ɏɚɓ-

əɔɖəɚɎɑəɔɫ ɔəɝɟɗɨɞɌ, ɚɖɌɓɧɎɌɑɞ ɝɌɘɚɑ ɓəɌɣɔ-

ɞɑɗɨəɚɑ Ɏɗɔɫəɔɑ əɌ ɞɌɖɞɔɖɟ ɗɑɣɑəɔɫ ɛɌɢɔɑəɞɌ: 

Ɏ ɛɑɜɎɟɪ ɚɣɑɜɑɐɨ ɛɜɚɔɝɡɚɐɔɞ ɐɔɠɠɑɜɑəɢɔɌɗɨ-

əɌɫ ɐɔɌɏəɚɝɞɔɖɌ ɘɑɒɐɟ ɏɑɘɚɜɜɌɏɔɣɑɝɖɔɘ ɔ 

ɔɤɑɘɔɣɑɝɖɔɘ ɔəɝɟɗɨɞɚɘ, ɗɑɣɑəɔɑ ɖɚɞɚɜɧɡ ɔɘɑ-

ɑɞ ɐɔɌɘɑɞɜɌɗɨəɚ ɛɜɚɞɔɎɚɛɚɗɚɒəɧɑ ɛɚɐɡɚɐɧ. 

ȿɣɔɞɧɎɌɫ ɞɚ, ɣɞɚ əɌɔɍɚɗɑɑ ɍɧɝɞɜɧɘ, ɞɚɣəɧɘ ɔ 

ɩɠɠɑɖɞɔɎəɧɘ ɝ ɩɖɚəɚɘɔɣɑɝɖɚɕ ɞɚɣɖɔ ɓɜɑəɔɫ 

ɫɎɗɫɑɞɝɫ ɍɑɝɖɚəɞɜɌɝɞəɌɫ ȶȾ-ɐɔɌɏəɚɝɞɔɖɌ [11], 

ɔɘɑəəɚ ɩɞɚɞ ɘɑɞɚɐ ɔɘɑɑɞ ɜɑɖɚɘɑəɐɌɢɔɪ ɖɗɌɝɝɌ 

1B -R ɐɗɫ ɐɔɌɏəɚɝɞɔɖɔ ɚɝɞɜɚɏɚ ɔəɝɟɗɨɞɌ.  

Ȱɚɛɚɗəɔɞɑɗɨəɚɕ ɢɑəəɚɝɞɨɪ ɘɑɞɚɐɌ ɫɎɗɫ-

ɑɞɝɫ ɚɢɑəɖɌ əɑɚɍɜɌɞɔɘɧɡ ɔɤɑɘɔɣɑɝɖɔɡ ɔɓɘɑ-

əɑəɔɕ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɐɗɫ ɜɑɤɑəɔɫ ɎɚɛɜɚɝɌ ɚ 

ɛɜɚɎɑɐɑəɔɔ ɞɜɚɘɍɚɗɔɓɔɝɌ ɔ ɘɑɡɌəɔɣɑɝɖɚɕ 

ɞɜɚɘɍɩɖɝɞɜɌɖɢɔɔ. ȾɌɖ Ɏ ɔɝɝɗɑɐɚɎɌəɔɫɡ ECASS 

ɔ ECASS II [12, 13] ɍɧɗɌ ɛɜɚɐɑɘɚəɝɞɜɔɜɚɎɌəɌ 

ɓɌɎɔɝɔɘɚɝɞɨ ɩɠɠɑɖɞɔɎəɚɝɞɔ ɔ ɍɑɓɚɛɌɝəɚɝɞɔ 

ɞɜɚɘɍɚɗɔɓɔɝɌ ɚɞ ɚɍɦɑɘɌ ɛɚɜɌɒɑəɔɫ ɏɚɗɚɎəɚɏɚ 

ɘɚɓɏɌ. ȹɌ ɚɝəɚɎɌəɔɔ ɐɌəəɧɡ ɜɌɍɚɞ ɍɧɗɌ ɜɌɓɜɌ-

ɍɚɞɌəɌ ɔ ɎɌɗɔɐɔɜɚɎɌəɌ ɤɖɌɗɌ ɚɢɑəɖɔ ɜɌəəɔɡ 

ɔɤɑɘɔɣɑɝɖɔɡ ɔɓɘɑəɑəɔɕ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ 

ASPECTS (Alberta Stroke Program Early 

Computed Tomography Score), ɛɜɔɘɑəɑəɔɑ ɖɚɞɚ-

ɜɚɕ ɛɚɓɎɚɗɫɑɞ ɛɜɚɏəɚɓɔɜɚɎɌɞɨ ɜɔɝɖ ɛɜɚɎɑɐɑəɔɫ 

ɞɜɚɘɍɚɗɔɓɔɝɌ ɛɜɔ ɚɝɞɜɚɘ ɔɤɑɘɔɣɑɝɖɚɘ ɔəɝɟɗɨ-

ɞɑ [14]. Ȯ ɐɌɗɨəɑɕɤɑɘ ɢɑəəɚɝɞɨ ɔɝɛɚɗɨɓɚɎɌəɔɫ 

ɤɖɌɗɧ ɐɗɫ ɛɜɚɏəɚɓɔɜɚɎɌəɔɫ ɜɑɓɟɗɨɞɌɞɚɎ 

ɞɜɚɘɍɩɖɝɞɜɌɖɢɔɔ ɍɧɗɌ ɞɌɖɒɑ ɛɜɚɐɑɘɚəɝɞɜɔɜɚ-

ɎɌəɌ Ɏ ɜɌəɐɚɘɔɓɔɜɚɎɌəəɧɡ ɔɝɝɗɑɐɚɎɌəɔɫɡ MR 

CLEAN, SWIFT PRIME, EXTEND -IA, ESCAPE, 

REVASCAT, THRACE [15 - 20].  

ȺɐəɌɖɚ ɤɔɜɚɖɚɑ ɛɜɌɖɞɔɣɑɝɖɚɑ ɛɜɔɘɑəɑ-

əɔɑ ɐɌəəɚɕ ɤɖɌɗɧ ɍɧɗɚ ɓɌɞɜɟɐəɑəɚ ɎɎɔɐɟ ɞɚɏɚ, 

ɣɞɚ ɔəɞɑɜɛɜɑɞɌɢɔɫ ASPECTS ɛɜɔ ɛɜɚɎɑɐɑəɔɔ 

ɍɑɝɖɚəɞɜɌɝɞəɚɏɚ ȶȾ-ɔɝɝɗɑɐɚɎɌəɔɫ ɏɚɗɚɎəɚɏɚ 

ɘɚɓɏɌ ɎɧɓɧɎɌɗɚ ɍɚɗɨɤɔɑ ɝɗɚɒəɚɝɞɔ ɐɌɒɑ ɟ 

ɚɛɧɞəɧɡ ɝɛɑɢɔɌɗɔɝɞɚɎ, ɎɝɗɑɐɝɞɎɔɑ ɣɑɏɚ ɣɟɎ-

ɝɞɎɔɞɑɗɨəɚɝɞɨ ɔ ɝɛɑɢɔɠɔɣəɚɝɞɨ ɘɑɞɚɐɌ ɘɚɏɗɌ 

ɝɔɗɨəɚ ɎɌɜɨɔɜɚɎɌɞɨ ɟ ɜɌɓəɧɡ ɝɛɑɢɔɌɗɔɝɞɚɎ. ɉɞɚ 

ɝɎɫɓɌəɚ ɝ ɞɑɘ, ɣɞɚ ɜɌəəɔɑ ɔɤɑɘɔɣɑɝɖɔɑ ɔɓɘɑ-

əɑəɔɫ, ɚɢɑəɖɟ ɖɚɞɚɜɧɡ ɛɜɚɔɓɎɚɐɫɞ ɝ ɛɚɘɚɥɨɪ 

ɤɖɌɗɧ ASPECTS, ɛɜɑɐɝɞɌɎɗɫɪɞ ɝɚɍɚɕ ɚɣɌɏɔ ɝ 

ɔɓɘɑəɑəəɚɕ ɖɚəɞɜɌɝɞəɚɝɞɨɪ ɞɖɌəɑɕ, ɖɚɞɚɜɧɑ, 

ɎɎɔɐɟ əɑɚɐəɚɜɚɐəɚɝɞɔ ɞɖɌəɑɕ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ, 

əɑ ɎɝɑɏɐɌ ɜɌɓɗɔɣɔɘɧ ɣɑɗɚɎɑɣɑɝɖɔɘ ɏɗɌɓɚɘ [21]. 

ȾɌɖɔɘ ɚɍɜɌɓɚɘ ɎɝɞɌɗɌ əɑɚɍɡɚɐɔɘɚɝɞɨ ɝɞɌəɐɌɜ-

ɞɔɓɔɜɚɎɌəəɚɏɚ ɔ ɌɎɞɚɘɌɞɔɓɔɜɚɎɌəəɚɏɚ ɛɚɐɡɚɐɌ 

ɖ ɌəɌɗɔɓɟ ɔɓɚɍɜɌɒɑəɔɕ. Ƚ ɟɣɑɞɚɘ əɌɟɣəɚ-

ɞɑɡəɔɣɑɝɖɚɏɚ ɛɜɚɏɜɑɝɝɌ, ɝɌɘɧɘ ɛɚɐɡɚɐɫɥɔɘ 

ɔəɝɞɜɟɘɑəɞɚɘ ɫɎɗɫɪɞɝɫ əɑɕɜɚəəɧɑ ɝɑɞɔ ɝ Ɏɚɓ-

ɘɚɒəɚɝɞɨɪ ɏɗɟɍɚɖɚɏɚ ɘɌɤɔəəɚɏɚ ɚɍɟɣɑəɔɫ.    

Ⱥɐəɔɘ ɔɓ ɎɌɜɔɌəɞɚɎ ɜɑɌɗɔɓɌɢɔɔ ɐɌəəɚɏɚ 

ɛɚɐɡɚɐɌ ɫɎɗɫɑɞɝɫ ɛɜɚɏɜɌɘɘəɚɑ ɚɍɑɝɛɑɣɑəɔɑ e-

ASPECTS (Brainomics Inc.), ɛɚɖɌɓɌɎɤɑɑ ɝɚɛɚ-

ɝɞɌɎɔɘɟɪ ɝ əɑɕɜɚɜɌɐɔɚɗɚɏɌɘɔ ɣɟɎɝɞɎɔɞɑɗɨ-

əɚɝɞɨ ɔ ɝɛɑɢɔɠɔɣəɚɝɞɨ ɌəɌɗɔɓɌ ȶȾ-

ȾɌɍɗɔɢɌ ʈ2.     ȼɑɓɟɗɨɞɌɞɧ ɜɌəɒɔɜɚɎɌəɔɫ ɐɔɌɏəɚɓɚɎ. 

ɼʠʘ
ʥʦʟ ʩʠʩʪʝʤʳ ʀʩʭʦʜʥʳʡ ʜʠʘʛʥʦʟ ʀʪʦʛʦ 

ʀʥʩʫʣʴʪ ɹʝʟ ʧʘʪʦʣʦʛʠʠ 

ʀʥʩʫʣʴʪ 53 (ʀʇ) 1 (ʃʇ) 54 (ʇ) 

ʙʝʟ ʧʘʪʦʣʦʛʠʠ 7 (ʃʆ) 29 (ʀʆ) 36 (ʆ) 

ʀʪʦʛʦ 60 30 90 

ʀʇ ï ʠʩʪʠʥʥʦ-ʧʦʣʦʞʠʪʝʣʴʥʳʡ; ʃʇ ï ʣʦʞʥʦʧʦʣʦʞʠʪʝʣʴʥʳʡ; ʃʆ ï ʣʦʞʥʦʦʪʨʠʮʘʪʝʣʴʥʳʡ;  

ʀʆ ï ʠʩʪʠʥʥʦ-ʦʪʨʠʮʘʪʝʣʴʥʳʡ; ʇ ï ʧʦʣʦʞʠʪʝʣʴʥʳʡ; ʆ ï ʦʪʨʠʮʘʪʝʣʴʥʳʡ. 

    
 

 

ȼɔɝ. 6 (Fig. 6) 

ȼɔɝ. 6.  ROC-ɖɜɔɎɌɫ ɞɑɝɞɔɜɟɑɘɚɕ ɘɚɐɑɗɔ 

əɑɕɜɚɝɑɞɔ. 

Fig. 6.  ROC curve of the tested neural network 

model.  
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ɔɓɚɍɜɌɒɑəɔɕ ɚɝɞɜɚɏɚ ɔɤɑɘɔɣɑɝɖɚɏɚ ɔəɝɟɗɨɞɌ ɔ 

ɛɚɐɝɣɑɞɌ ɤɖɌɗɧ ASPECTS [22]. Ȱɜɟɏɚɕ ɝɑɜɎɔɝ 

Viz LVO (Viz.ai Inc.) ɛɚɓɎɚɗɫɑɞ ɝ Ɏɧɝɚɖɚɕ ɞɚɣəɚ-

ɝɞɨɪ ɚɛɜɑɐɑɗɫɞɨ əɌɗɔɣɔɑ ɚɖɖɗɪɓɔɔ M1-M2 ɝɑɏ-

ɘɑəɞɌ Ɏəɟɞɜɑəəɑɕ ɝɚəəɚɕ Ɍɜɞɑɜɔɔ ɛɜɔ ɚɝɞɜɚɘ 

ɔɤɑɘɔɣɑɝɖɚɘ ɔəɝɟɗɨɞɑ ɔ ɐɌɒɑ ɛɚɗɟɣɔɗɚ ɚɐɚɍ-

ɜɑəɔɑ FDA [23]. Ⱦɑɘ əɑ ɘɑəɑɑ, ɐɌəəɧɑ ɝɔɝɞɑɘɧ 

əɑ ɗɔɤɑəɧ əɑɐɚɝɞɌɞɖɚɎ, ɖɚɞɚɜɧɑ ɘɚɏɟɞ ɍɧɞɨ 

ɝɎɫɓɌəɧ ɖɌɖ ɝ ɎɧɍɜɌəəɚɕ ɘɌɞɑɘɌɞɔɣɑɝɖɚɕ ɘɚ-

ɐɑɗɨɪ əɑɕɜɚəəɚɕ ɝɑɞɔ ɔɗɔ ɘɑɞɚɐɚɗɚɏɔɑɕ ɑɑ ɚɍɟ-

ɣɑəɔɫ, ɞɌɖ ɔ ɚɝəɚɎəɧɘɔ ɚɛɜɑɐɑɗɫɑɘɧɘɔ ɛɜɔ-

ɓəɌɖɌɘɔ, əɌ ɖɚɞɚɜɧɡ ɝɞɜɚɔɞɝɫ ɛɜɚɢɑɝɝ ɐɌɗɨ-

əɑɕɤɑɏɚ ɏɗɟɍɚɖɚɏɚ ɚɍɟɣɑəɔɫ. 

Ȯ ɐɌəəɚɕ ɝɞɌɞɨɑ ɛɜɑɐɝɞɌɎɗɑəɚ ɛɑɜɎɚɑ ɔɝ-

ɝɗɑɐɚɎɌəɔɑ, Ɏ ɖɚɞɚɜɚɘ Ɏɧɛɚɗəɑəɚ ɝɜɌɎəɑəɔɑ 

ɞɚɣəɚɝɞɔ ɚɛɜɑɐɑɗɑəɔɫ ɐɔɌɏəɚɓɌ ɜɌɓɜɌɍɌɞɧɎɌɑ-

ɘɚɕ ɖɚɗɗɑɖɞɔɎɚɘ ɌɎɞɚɜɚɘ ɝɔɝɞɑɘɧ ɍɑɝɖɚə-

ɞɜɌɝɞəɚɕ ȶȾ-ɐɔɌɏəɚɝɞɔɖɔ ɚɝɞɜɚɏɚ ɔɤɑɘɔɣɑɝɖɚ-

ɏɚ ɔəɝɟɗɨɞɌ əɌ ɍɌɓɑ əɑɕɜɚəəɧɡ ɝɑɞɑɕ ɏɗɟɍɚɖɚɏɚ 

ɚɍɟɣɑəɔɫ ɝɚ ɝɛɑɢɔɌɗɔɝɞɌɘɔ ȶȾ-ɐɔɌɏəɚɝɞɔɖɔ. 

ȶɌɖ ɜɑɓɟɗɨɞɌɞ, ɍɧɗɚ ɛɜɚɐɑɘɚəɝɞɜɔɜɚɎɌəɚ, ɣɞɚ 

ɝɔɝɞɑɘɌ ɚɍɗɌɐɌɑɞ ɝɞɌɞɔɝɞɔɣɑɝɖɔ əɑ ɘɑəɨɤɑɕ 

ɞɚɣəɚɝɞɨɪ ɐɔɌɏəɚɝɞɔɖɔ ɐɌɒɑ ɛɜɔ ɝɜɌɎəɑəɔɔ ɝ 

ɗɟɣɤɔɘ ɜɑɓɟɗɨɞɌɞɚɘ, ɛɚɖɌɓɌəəɧɘ ɚɐəɔɘ ɔɓ ɞɑ-

ɝɞɔɜɟɑɘɧɡ ɎɜɌɣɑɕ (91.1% ɛɜɚɞɔɎ 95.6%, 

ɜ=0.371). Ȼɜɔ ɛɜɚɎɑɐɑəɔɔ ROC-ɌəɌɗɔɓɌ, ɣɟɎ-

ɝɞɎɔɞɑɗɨəɚɝɞɨ (98.1%) ɔ ɝɛɑɢɔɠɔɣəɚɝɞɨ (80.6%) 

ɚɛɜɑɐɑɗɑəɔɫ ɚɣɌɏɚɎ ɚɝɞɜɚɏɚ ɔəɝɟɗɨɞɌ ɝɡɚɐɟ ɐɚ-

ɝɞɔɏɗɔ ɚɣɑəɨ Ɏɧɝɚɖɔɡ ɛɚɖɌɓɌɞɑɗɑɕ, ɣɞɚ ɛɚɐ-

ɞɎɑɜɒɐɌɑɞɝɫ ɛɌɜɌɘɑɞɜɚɘ AUC (0.894; p<0.001) 

[24]. ȰɌəəɧɑ ɛɚɖɌɓɌɞɑɗɔ ɝɗɟɒɌɞ ɛɚɐɞɎɑɜɒɐɑəɔ-

ɑɘ ɛɜɌɎɔɗɨəɚ ɎɧɍɜɌəəɚɕ ɘɚɐɑɗɔ ɔ ɘɑɞɚɐɚɗɚɏɔɔ 

ɚɍɟɣɑəɔɫ ɜɌɓɜɌɍɌɞɧɎɌɑɘɚɕ əɑɕɜɚəəɚɕ ɝɑɞɔ. 

Ȼɜɔ ɩɞɚɘ ɞɑɖɟɥɔɕ ɎɌɜɔɌəɞ əɑɕɜɚɝɑɞɔ, ɍɑɓ-

ɟɝɗɚɎəɚ, əɑ ɫɎɗɫɑɞɝɫ ɖɚəɑɣəɧɘ ɔ ɛɜɚɢɑɝɝ ɟɗɟɣ-

ɤɑəɔɫ ɛɚɖɌɓɌɞɑɗɑɕ ɐɔɌɏəɚɝɞɔɖɔ ɔ ɜɌɝɤɔɜɑəɔɫ 

ɠɟəɖɢɔɚəɌɗɌ ɍɟɐɑɞ ɛɜɚɐɚɗɒɑə Ɏ ɍɟɐɟɥɑɘ. 

ȺɏɜɌəɔɣɑəɔɫ ɔɝɝɗɑɐɚɎɌəɔɫ. 

Ȯ ɐɌəəɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɑɝɞɨ əɑɝɖɚɗɨɖɚ 

ɚɏɜɌəɔɣɑəɔɕ. Ȯ ɛɑɜɎɟɪ ɚɣɑɜɑɐɨ ɩɞɚ ɚɞəɚɝɔ-

ɞɑɗɨəɚ əɑɍɚɗɨɤɚɕ ɚɍɦɑɘ ɞɑɝɞɚɎɚɕ Ɏɧɍɚɜɖɔ. ɉɞɚ 

ɚɍɟɝɗɚɎɗɑəɚ ɞɑɘ, ɣɞɚ ɔɝɝɗɑɐɚɎɌəɔɑ ɫɎɗɫɑɞɝɫ ɛɔ-

ɗɚɞəɧɘ, ɛɜɔ ɩɞɚɘ ɜɑɓɟɗɨɞɌɞɧ ɍɟɐɟɞ ɔɝɛɚɗɨɓɚɎɌ-

əɧ Ɏ ɐɌɗɨəɑɕɤɑɘ ɐɗɫ ɜɌɝɣɑɞɌ ɜɌɓɘɑɜɌ ɞɑɝɞɚɎɚɕ 

Ɏɧɍɚɜɖɔ ɐɗɫ əɚɎɚɏɚ ɩɖɝɛɑɜɔɘɑəɞɌ, ɖɚɞɚɜɧɕ 

ɛɚɓɎɚɗɔɞ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɐɚɝɞɚɎɑɜəɚ ɚɛɜɑɐɑɗɔɞɨ 

ɔɘɑɑɞɝɫ ɗɔ ɜɌɓəɔɢɌ Ɏ ɞɚɣəɚɝɞɔ ɐɔɌɏəɚɝɞɔɖɔ 

ɚɝɞɜɚɏɚ ɔəɝɟɗɨɞɌ ɘɑɒɐɟ ȶȾ-ɝɛɑɢɔɌɗɔɝɞɌɘɔ ɔ 

ɝɔɝɞɑɘɚɕ əɌ ɍɌɓɑ əɑɕɜɚəəɚɕ ɝɑɞɔ. 

Ȯɞɚɜɧɘ ɚɏɜɌəɔɣɑəɔɑɘ ɫɎɗɫɑɞɝɫ ɞɚ, ɣɞɚ 

ɛɑɜɑɐ ɝɛɑɢɔɌɗɔɝɞɌɘɔ ȶȾ-ɐɔɌɏəɚɝɞɔɖɔ, ɖɌɖ ɔ 

ɛɑɜɑɐ ɝɔɝɞɑɘɚɕ ɍɧɗɌ ɛɚɝɞɌɎɗɑəɌ ɓɌɐɌɣɌ ɎɧɍɚɜɌ 

ɚɐəɚɏɚ ɔɓ ɞɜɑɡ ɐɔɌɏəɚɓɚɎ ð ɚɝɞɜɧɕ ɔɤɑɘɔɣɑ-

ɝɖɔɕ ɔəɝɟɗɨɞ/ɏɑɘɚɜɜɌɏɔɣɑɝɖɔɕ ɔəɝɟɗɨɞ/ɍɑɓ ɛɌ-

ɞɚɗɚɏɔɔ Ɏ ɟɝɗɚɎɔɫɡ ɜɌɠɔəɔɜɚɎɌəəɚɕ Ɏɧɍɚɜɖɔ. 

ȭɑɓɟɝɗɚɎəɚ Ɏ ɜɑɌɗɨəɚɕ ɖɗɔəɔɣɑɝɖɚɕ ɛɜɌɖɞɔɖɑ, Ɏ 

ɟɝɗɚɎɔɫɡ əɌɗɔɣɔɫ ɟ ɛɌɢɔɑəɞɚɎ ɖɔɝɞ ɔɗɔ əɚɎɚ-

ɚɍɜɌɓɚɎɌəɔɕ, ɝɛɚɝɚɍəɧɡ ɚɞɣɌɝɞɔ ɔɘɔɞɔɜɚɎɌɞɨ 

ɜɌəəɔɑ ɔɤɑɘɔɣɑɝɖɔɑ ɔɓɘɑəɑəɔɫ ɏɚɗɚɎəɚɏɚ ɘɚɓ-

ɏɌ, ɝɔɝɞɑɘɌ ɛɚɖɌ əɑ ɒɔɓəɑɝɛɚɝɚɍəɌ. ȺɐəɌɖɚ Ɏ 

ɖɌɣɑɝɞɎɑ ɛɑɜɎɚɏɚ ɩɞɌɛɌ ɞɑɝɞɔɜɚɎɌəɔɫ ɝɔɝɞɑɘɧ 

ɜɑɌɗɔɓɚɎɌəəɧɕ ɐɔɓɌɕə ɔɝɝɗɑɐɚɎɌəɔɫ ɛɜɑɐɝɞɌɎ-

ɗɫɑɞɝɫ ɑɐɔəɝɞɎɑəəɚ Ɏɚɓɘɚɒəɧɘ. Ȯ ɐɌɗɨəɑɕɤɑɘ 

ɛɑɜɑɐ əɑɕɜɚəəɚɕ ɝɑɞɨɪ ɍɟɐɑɞ ɛɚɝɞɌɎɗɑəɌ ɍɚɗɑɑ 

ɝɗɚɒəɌɫ ɓɌɐɌɣɌ ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɕ ɐɔɌɏəɚɝɞɔ-

ɖɔ ɍɚɗɨɤɑɏɚ ɖɚɗɔɣɑɝɞɎɌ ɛɌɞɚɗɚɏɔɕ ɏɚɗɚɎəɚɏɚ 

ɘɚɓɏɌ. 

Ⱦɜɑɞɨɔɘ ɚɏɜɌəɔɣɑəɔɑɘ ɫɎɗɫɑɞɝɫ ɞɚ, ɣɞɚ 

ɔɝɛɧɞɟɑɘɧɘɔ ɝɛɑɢɔɌɗɔɝɞɌɘɔ ȶȾ-ɐɔɌɏəɚɝɞɔɖɔ 

ɐɗɫ ɌəɌɗɔɓɌ ɝɗɟɣɌɑɎ ɞɑɝɞɚɎɚɕ Ɏɧɍɚɜɖɔ ɔ ɚɛɜɑ-

ɐɑɗɑəɔɫ ɐɔɌɏəɚɓɌ ɔɝɛɚɗɨɓɚɎɌɗɚɝɨ ɛɜɚɏɜɌɘɘəɚɑ 

ɚɍɑɝɛɑɣɑəɔɑ Radiant Dicom Viewer, ɖɚɞɚɜɚɑ əɑ 

ɫɎɗɫɑɞɝɫ ɝɑɜɞɔɠɔɢɔɜɚɎɌəəɧɘ ɘɑɐɔɢɔəɝɖɔɘ 

ɛɜɚɐɟɖɞɚɘ ɔ əɑ ɘɚɒɑɞ ɔɝɛɚɗɨɓɚɎɌɞɨɝɫ Ɏ ɖɗɔəɔ-

ɣɑɝɖɚɕ ɘɑɐɔɢɔəɑ ɐɗɫ ɛɚɝɞɌəɚɎɖɔ ɐɔɌɏəɚɓɌ. Ⱦɑɘ 

əɑ ɘɑəɑɑ, ɐɌəəɚɑ ɛɜɚɏɜɌɘɘəɚɑ ɚɍɑɝɛɑɣɑəɔɑ 

ɤɔɜɚɖɚ ɜɌɝɛɜɚɝɞɜɌəɑəɚ Ɏ ɘɑɐɔɢɔəɝɖɚɕ ɝɜɑɐɑ 

ɔ, Ɏ ɜɌɘɖɌɡ ɛɜɚɎɚɐɔɘɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ, ɔɝɝɗɑ-

ɐɚɎɌɞɑɗɔ ɝɚɎɘɑɝɞəɚ ɝ ɔɝɛɧɞɟɑɘɧɘɔ ɛɚɝɣɔɞɌɗɔ 

Ɏɚɓɘɚɒəɧɘ ɑɏɚ ɛɜɔɘɑəɑəɔɑ. 

ȳɌɖɗɪɣɑəɔɑ. 

ȼɌɓɜɌɍɚɞɌəəɌɫ ɝɔɝɞɑɘɌ ɍɑɝɖɚəɞɜɌɝɞəɚɕ 

ȶȾ-ɐɔɌɏəɚɝɞɔɖɔ ɚɝɞɜɚɏɚ ɔɤɑɘɔɣɑɝɖɚɏɚ ɔəɝɟɗɨ-

ɞɌ əɌ ɍɌɓɑ əɑɕɜɚəəɧɡ ɝɑɞɑɕ ɏɗɟɍɚɖɚɏɚ ɚɍɟɣɑəɔɫ 

ɛɜɚɐɑɘɚəɝɞɜɔɜɚɎɌɗɌ ɝɚɛɚɝɞɌɎɔɘɧɑ ɝɚ ɝɛɑɢɔɌ-

ɗɔɝɞɌɘɔ ȶȾ-ɐɔɌɏəɚɝɞɔɖɔ ɜɑɓɟɗɨɞɌɞɧ ɞɚɣəɚɝɞɔ 

ɐɔɌɏəɚɝɞɔɖɔ ɚɣɌɏɚɎ ɚɝɞɜɚɏɚ ɔəɝɟɗɨɞɌ. Ⱥɛɜɑɐɑ-

ɗɑəɚ, ɣɞɚ Ɏ ɟɝɗɚɎɔɫɡ ɛɜɚɎɑɐɑəəɚɏɚ ɩɖɝɛɑɜɔɘɑə-

ɞɌ, ɝɔɝɞɑɘɌ ɔɘɑɑɞ Ɏɧɝɚɖɔɑ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ɔ 

ɝɛɑɢɔɠɔɣəɚɝɞɨ ɐɔɌɏəɚɝɞɔɖɔ ɚɝɞɜɚɏɚ ɔəɝɟɗɨɞɌ. 

Ⱦɑɘ əɑ ɘɑəɑɑ, əɑɚɍɡɚɐɔɘɚ ɐɌɗɨəɑɕɤɑɑ ɚɍɟɣɑəɔɑ 

ɝɔɝɞɑɘɧ ɐɗɫ ɟɎɑɗɔɣɑəɔɫ ɞɚɣəɚɝɞɔ ɔ ɜɌɝɤɔɜɑ-

əɔɫ ɠɟəɖɢɔɚəɌɗɌ ɌəɌɗɔɓɌ ȶȾ-ɔɓɚɍɜɌɒɑəɔɕ.   

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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ȹȺȮɇȵ ȶȺȸȭȴȹȴȼȺȮȬȹȹɇȵ ȻȺȰɁȺȰ Ⱥɂȱȹȶȴ ȶȺȼȺȹȬȼȹȺȯȺ ȼȱȳȱȼȮȬ ȴ 

Ȼȱȼɀȿȳȴȴ ȸȴȺȶȬȼȰȬ ȻȺ ȰȬȹȹɇȸ ȻɉȾ/ȶȾ Ȯ ȰȴȬȯȹȺȽȾȴȶȱ ȴȭȽ 

 

ȬɝɗɌəɔɐɔ ȴ.Ȼ., ȭɚɖɑɜɔɫ ȷ.Ȭ., ɄɌɎɘɌə ȸ.ȯ., ɄɟɜɟɛɚɎɌ ȴ.Ȯ., ȱɖɌɑɎɌ ȴ.Ȯ. 

 
ɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. ȼɌɓɜɌɍɚɞɌɞɨ ɚɛɞɔɘɌɗɨəɧɕ ɛɚɐɡɚɐ ɚɢɑəɖɔ ɐɌəəɧɡ ɛɚɓɔ-

ɞɜɚəəɚ-ɩɘɔɝɝɔɚəəɚɕ ɞɚɘɚɏɜɌɠɔɔ ɝ 13N-Ɍɘɘɚəɔɑɘ, ɝɚɎɘɑɥɑəəɚɕ ɝ ɖɚɘɛɨɪ-

ɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɑɕ, (ȻɉȾ/ȶȾ), ɖɚɞɚɜɧɕ ɍɟɐɑɞ ɔɘɑɞɨ ɘɌɖɝɔɘɌɗɨəɟɪ ɐɔɌɏəɚ-

ɝɞɔɣɑɝɖɟɪ ɞɚɣəɚɝɞɨ Ɏ ɎɧɫɎɗɑəɔɔ ɝɞɑəɚɓɚɎ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ (ȶȬ) ɝ ɝɟɒɑ-

əɔɑɘ ɛɜɚɝɎɑɞɌ Ó50%. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. ȺɍɝɗɑɐɚɎɌəɚ 122 ɛɌɢɔɑəɞɌ (102 ɝ ȴȭȽ, 22 ð ɛɜɌɖɞɔɣɑɝɖɔ 

ɓɐɚɜɚɎɧɑ ɗɪɐɔ), ɖɚɞɚɜɧɘ Ɏɧɛɚɗəɑəɧ ɝɞɜɑɝɝ-ȻɉȾ/ȶȾ Ɏ ɐɔəɌɘɔɣɑɝɖɚɘ ɔ ɝɞɌɞɔɣɑɝɖɔɡ 

ɜɑɒɔɘɌɡ ɔ ɝɑɗɑɖɞɔɎəɌɫ ɖɚɜɚəɌɜɚɏɜɌɠɔɫ. ȺɛɜɑɐɑɗɑəɌ ɐɔɌɏəɚɝɞɔɣɑɝɖɌɫ ɔəɠɚɜɘɌɞɔɎ-

əɚɝɞɨ ɛɚɖɌɓɌɞɑɗɑɕ: ɖɚɗɔɣɑɝɞɎɑəəɚɏɚ ð ɖɚɜɚəɌɜəɧɕ ɜɑɓɑɜɎ (ȶȼ), ɛɚɗɟɖɚɗɔɣɑɝɞɎɑəəɚɏɚ ð 

ɚɍɜɌɞɔɘɧɕ ɐɑɠɑɖɞ ɛɑɜɠɟɓɔɔ ɘɔɚɖɌɜɐɌ (SDS), Ɍ ɞɌɖɒɑ ɛɜɑɐɗɌɏɌɑɘɚɏɚ ɖɚɘɍɔəɔɜɚɎɌəəɚ-

ɏɚ ɛɚɐɡɚɐɌ, ɎɖɗɪɣɌɪɥɑɏɚ ɔɝɛɚɗɨɓɚɎɌəɔɑ ɚɍɚɔɡ ɛɚɖɌɓɌɞɑɗɑɕ. ȬəɌɗɚɏɔɣəɧɕ ɌəɌɗɔɓ ɛɜɚ-

Ɏɑɐɑə Ɏ ɏɜɟɛɛɑ 306 ȶȬ, ɔɓ əɔɡ 200 ð ɝ əɌɗɔɣɔɑɘ 50% ɝɞɑəɚɓɚɎ.  

ȼɑɓɟɗɨɞɌɞɧ. ȰɔɌɏəɚɝɞɔɜɚɎɌɞɨ ȴȭȽ, ɚɍɟɝɗɚɎɗɑəəɟɪ Ɍɞɑɜɚɝɖɗɑɜɚɞɔɣɑɝɖɔɘ ɛɚɜɌ-

ɒɑəɔɑɘ ȶȬ, ɛɜɔ ɔɝɛɚɗɨɓɚɎɌəɔɔ ȶȼ Ɏɚɓɘɚɒəɚ ɝ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨɪ 69%, ɝɛɑɢɔɠɔɣəɚ-

ɝɞɨɪ 100%, ɞɚɣəɚɝɞɨɪ 74%; ɛɜɔ ɔɝɛɚɗɨɓɚɎɌəɔɔ SDS ð 79%, 70%, 78% ɝɚɚɞɎɑɞɝɞɎɑəəɚ. 

Ȼɜɔ ɩɞɚɘ ɖɚɘɍɔəɔɜɚɎɌəəɧɕ ɛɚɐɡɚɐ ɚɢɑəɖɔ ɖɜɚɎɚɞɚɖɌ ɔ ɛɑɜɠɟɓɔɔ ɘɔɚɖɌɜɐɌ ɛɚɎɧɤɌɑɞ 

ɔəɠɚɜɘɌɞɔɎəɚɝɞɨ ɐɔɌɏəɚɝɞɔɖɔ ȴȭȽ: ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ɐɚ 83%, ɞɚɣəɚɝɞɨ ɐɚ 86%, ɛɜɔ 

ɝɚɡɜɌəɑəɔɔ ɝɛɑɢɔɠɔɣəɚɝɞɔ əɌ ɘɌɖɝɔɘɌɗɨəɚɘ ɟɜɚɎəɑ ð 100%.  

ȰɔɌɏəɚɝɞɔɜɚɎɌɞɨ ɝɞɑəɚɓɧ ɚɞɐɑɗɨəɧɡ ȶȬ (Ó50%) ȶȼ ɛɚɓɎɚɗɫɑɞ ɝ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨɪ 65%, 

ɝɛɑɢɔɠɔɣəɚɝɞɨɪ 80% ɔ ɞɚɣəɚɝɞɨɪ 72%; ɛɚɖɌɓɌɞɑɗɨ SDS ð 56%, 81%, 67% ɝɚɚɞɎɑɞ-

ɝɞɎɑəəɚ. ȶɚɘɍɔəɔɜɚɎɌəəɧɕ ɛɚɐɡɚɐ ɛɚɎɧɤɌɑɞ ɔəɠɚɜɘɌɞɔɎəɚɝɞɨ ɛɚ ɝɜɌɎəɑəɔɪ ɝɚ ɝɞɌə-

ɐɌɜɞəɧɘɔ ɘɑɞɚɐɔɖɌɘɔ: ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ 78%, ɝɛɑɢɔɠɔɣəɚɝɞɨ 80%, ɞɚɣəɚɝɞɨ 79%. 

ȮɧɎɚɐɧ. ȶɚɘɍɔəɔɜɚɎɌəəɧɕ ɛɚɐɡɚɐ ɚɢɑəɖɔ ɖɜɚɎɚɞɚɖɌ ɔ ɛɑɜɠɟɓɔɔ ɘɔɚɖɌɜɐɌ ɛɚ 

ɐɌəəɧɘ ȻɉȾ/ȶȾ ɛɚɓɎɚɗɔɗ ɝɟɥɑɝɞɎɑəəɚ ɛɚɎɧɝɔɞɨ ɔəɠɚɜɘɌɞɔɎəɚɝɞɨ ɘɑɞɚɐɌ Ɏ ɐɔɌɏəɚ-

ɝɞɔɖɑ ȴȭȽ ɔ ɛɚɜɌɒɑəɔɔ ɚɞɐɑɗɨəɧɡ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ. ɉɞɚ ɝɞɌɗɚ Ɏɚɓɘɚɒəɧɘ ɍɗɌɏɚ-

ɐɌɜɫ ɟɝɞɜɌəɑəɔɪ ɜɫɐɌ əɑɐɚɝɞɌɞɖɚɎ, ɖ ɖɚɞɚɜɧɘ ɚɞəɚɝɫɞɝɫ ɝɚɘəɔɞɑɗɨəɧɑ ɝɗɟɣɌɔ ɝəɔɒɑ-

əɔɫ əɌɖɚɛɗɑəɔɫ 13N-Ɍɘɘɚəɔɫ ɛɚ ɓɌɐəɑɍɚɖɚɎɚɕ ɝɞɑəɖɑ ɔɗɔ Ɏɑɜɡɟɤɖɑ ȷȲ, Ɍ ɞɌɖɒɑ Ɏɚɓ-

ɘɚɒəɚɝɞɔ ɛɜɑɚɐɚɗɑɞɨ ɩɠɠɑɖɞ çɝɍɌɗɌəɝɔɜɚɎɌəəɚɕ ɔɤɑɘɔɔè ɛɜɔ ɌəɌɗɔɓɑ ɛɌɢɔɑəɞɚɎ ɝ 

ɘəɚɏɚɝɚɝɟɐɔɝɞɧɘ ɛɚɜɌɒɑəɔɑɘ ȶȬ ɛɚ ɐɌəəɧɘ ɝɞɌəɐɌɜɞəɚɏɚ ɛɚɗɟɖɚɗɔɣɑɝɞɎɑəəɚɏɚ ɘɑɞɚ-

ɐɌ. 
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A NEW COMBINED APPROACH FOR ASSESSING CORONARY RESERVE AND  

MYOCARDIAL PERFUSION ACCORDING TO PET/CT IN THE DIAGNOSIS OF  

CORONARY ARTERY DISEASE 

 

Aslanidis I.P., Bockeria L.A., Shavman M.G., Shurupova I.V., Ekaeva I.V.  
 

urpose.  To develop an optimal approach for evaluating 13N -ammonia positron  

emission tomography combined with computed tomography (PET/CT) data which 

will have the highest diagnostic accuracy in the detection of coronary steno sis 

Ó50%. 

Material and methods.  We examined 122 patients (102 with coronary artery disease 

(CAD), 22 ð healthy people) who underwent dynamic and static stress -PET/CT and coronary 

angiography. Diagnostic performance of the following indicators was determine d: quantit a-

tive ð coronary flow reserve (CFR), semi -quantitative ð reversible perfusion defect (SDS), as 

well as the proposed combined approach, including the use of both indicators. An analysis 

of 306 coronary arteries was performed in the same group of p atients, of which 200 had si g-

nificant (Ó50%) stenosis. 

Results.  The diagnostic performance of PET/CT in the detection of CAD due to at h-

erosclerotic lesion was assessed: for CFR sensitivity was 69%, specificity ð 100% and acc u-

racy ð 74%; for SDS ð 79%, 70% and 78% respectively. At the same time the combined a p-

proach including the use of both indicators increases the diagnostic performance in the d e-

tection of CAD: sensitivity up to 83% and accuracy up to 86%, with maximum specificity ð 

100%.  

The diagnostic performance in the detection of  significant coronary stenosis (50 -100%) was 

assessed: for CFR sensitivity was 65%, specificity ð 80% and accuracy ð 72%; for SDS ð 

56%, 81% and 67% respectively. The diagnostic performance of the combined approach was 

higher compared to standard methods: sensitivity was 78%, specificity ð 80% and accuracy 

ð 79%.  

Conclusion.  The combined approach for assessing CFR and SDS by PET/CT ð qua n-

titative and semi -quantitative analyzes ð allowed us to significantly increase the diagnostic 

performance of the method b oth in the detection of CAD as well as a single coronary artery 

obstructive lesion. This became possible mainly due to the elimination of a number of disa d-

vantages, which include doubtful cases of reduced 13N -ammonia accumulation in the po s-

terolateral wall  or the LV apex, as well as to overcome the òbalanced ischemiaó effect in the 

analysis of patients with multivascular CAD according to the st andard semi -quantitative 

method .  

  

 Keywords: coronary flow reserve, PET/CT, the detection of CAD.  
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ɚɣəɌɫ əɑɔəɎɌɓɔɎəɌɫ ɐɔɌɏəɚɝɞɔɖɌ 

ɔɤɑɘɔɣɑɝɖɚɕ ɍɚɗɑɓəɔ ɚɝɞɌɑɞɝɫ Ɍɖɞɟ-

Ɍɗɨəɚɕ ɓɌɐɌɣɑɕ ɝɚɎɜɑɘɑəəɚɕ ɖɌɜɐɔɚɗɚ-

ɏɔɔ.  ȽɟɥɑɝɞɎɟɑɞ əɑɝɖɚɗɨɖɚ ɘɑɞɚɐɚɎ 

əɑɔəɎɌɓɔɎəɚɕ ɎɔɓɟɌɗɔɓɌɢɔɔ ɝɑɜɐɢɌ 

ɞɌɖɔɡ, ɖɌɖ ȺɀɉȶȾ, ɝɞɜɑɝɝ-ɩɡɚɖɌɜɐɔɚɏɜɌɠɔɫ, 

ȸȼȾ ɔ ȻɉȾ, ɛɜɑɐəɌɓəɌɣɑəəɧɡ ɐɗɫ ɎɧɫɎɗɑəɔɫ ɔ 

ɚɢɑəɖɔ ɞɫɒɑɝɞɔ ɔɤɑɘɔɔ ɘɔɚɖɌɜɐɌ, ɎɧɓɎɌəəɚɕ 

ȴȭȽ [1, 2]. ȶȾ-ɖɚɜɚəɌɜɚɌəɏɔɚɏɜɌɠɔɫ (ȶȾ-ȶȬȯ) Ɏ 

ɛɚɝɗɑɐəɔɑ ɏɚɐɧ ɛɚɗɟɣɔɗɌ ɍɟɜəɚɑ ɜɌɓɎɔɞɔɑ, ɍɧɗɚ 

ɛɚɖɌɓɌəɚ, ɣɞɚ ɘɑɞɚɐ ɐɚɝɞɌɞɚɣəɚ ɞɚɣəɚ ɔɝɖɗɪɣɌ-

ɑɞ ɚɍɝɞɜɟɖɞɔɎəɟɪ ȴȭȽ. Ȯ ɞɚɒɑ Ɏɜɑɘɫ ɛɚɗɚɒɔ-

ɞɑɗɨəɌɫ ɛɜɚɏəɚɝɞɔɣɑɝɖɌɫ ɢɑəəɚɝɞɨ (ȻȻɂ) ȶȾ-

ȶȬȯ ɚɝɞɌɑɞɝɫ əɑɐɚɝɞɌɞɚɣəɚ Ɏɧɝɚɖɚɕ. ȹɑɚɍɡɚɐɔ-

ɘɚɝɞɨ ɐɚɛɚɗəɔɞɑɗɨəɚɕ ɠɟəɖɢɔɚəɌɗɨəɚɕ ɚɢɑəɖɔ 

ɛɜɔ ɎɔɓɟɌɗɔɓɌɢɔɔ ɝɞɑəɚɓɚɎ ɘɑɞɚɐɚɘ ȶȾ-ȶȬȯ 
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ɍɧɗɚ ɛɚɐɞɎɑɜɒɐɑəɚ Ɏ əɑɝɖɚɗɨɖɔɡ ɔɝɝɗɑɐɚɎɌəɔ-

ɫɡ [3, 4]. Ȼɜɔɘɑɜəɚ ɛɚɗɚɎɔəɌ ɛɚɜɌɒɑəɔɕ, ɝɣɔ-

ɞɌɪɥɔɡɝɫ ɚɍɝɞɜɟɖɞɔɎəɧɘɔ ɛɚ ɐɌəəɧɘ  ȶȾ-ȶȬȯ,  

ɫɎɗɫɪɞɝɫ  

ɏɑɘɚɐɔəɌɘɔɣɑɝɖɔ əɑɓəɌɣɔɘɧɘɔ ɛɚ ɐɌəəɧɘ 

ɠɜɌɖɢɔɚəəɚɏɚ ɜɑɓɑɜɎɌ ɖɜɚɎɚɞɚɖɌ (ɀȼȶ, FFR) 

[5]. ȾɌɖɔɘ ɚɍɜɌɓɚɘ, əɑɔəɎɌɓɔɎəɌɫ ɖɚɘɛɗɑɖɝəɌɫ 

ɚɢɑəɖɌ ɖɚɜɚəɌɜəɚɕ ɌəɌɞɚɘɔɔ ɝ ɟɣɑɞɚɘ ɛɑɜɠɟ-

ɓɔɔ ɘɚɒɑɞ ɐɌɞɨ ɐɚɛɚɗəɔɞɑɗɨəɟɪ ɔəɠɚɜɘɌɢɔɪ ɔ 

ɘɚɒɑɞ ɟɘɑəɨɤɔɞɨ ɖɚɗɔɣɑɝɞɎɚ ɔəɎɌɓɔɎəɧɡ ɐɔɌ-

ɏəɚɝɞɔɣɑɝɖɔɡ ɛɜɚɢɑɐɟɜ ɛɟɞɑɘ ɍɚɗɑɑ ɚɍɚɝəɚɎɌə-

əɚɏɚ əɌɛɜɌɎɗɑəɔɫ ɛɌɢɔɑəɞɚɎ əɌ ɖɌɞɑɞɑɜɔɓɌ-

ɢɔɪ.  

Ȯ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ ɐɚɝɞɔɒɑəɔɑ ɩɞɚɕ ɢɑɗɔ 

Ɏɚɓɘɚɒəɚ ɝ ɛɚɘɚɥɨɪ ɐɚɝɞɟɛəɧɡ ɛɜɚɞɚɖɚɗɚɎ 

ȻɉȾ/ȶȾ ɝɑɜɐɢɌ [1].  ȻɉȾ ɚɍɗɌɐɌɑɞ ɟəɔɖɌɗɨəɚɕ 

ɝɛɚɝɚɍəɚɝɞɨɪ ɖɚɗɔɣɑɝɞɎɑəəɚ ɚɛɜɑɐɑɗɫɞɨ ɘɔɚ-

ɖɌɜɐɔɌɗɨəɧɕ ɖɜɚɎɚɞɚɖ (ȸȶ) Ɏ Ɍɍɝɚɗɪɞəɧɡ Ɏɑ-

ɗɔɣɔəɌɡ, ɖɌɖ ɛɜɌɎɔɗɚ, ɝ ɘɑəɨɤɔɘ ɜɌɐɔɌɢɔɚə-

əɧɘ ɎɚɓɐɑɕɝɞɎɔɑɘ əɌ ɛɌɢɔɑəɞɌ, ɛɚ ɝɜɌɎəɑəɔɪ 

ɝ ȺɀɉȶȾ. ȶɚɗɔɣɑɝɞɎɑəəɌɫ ȻɉȾ ɛɜɑɐɟɝɘɌɞɜɔɎɌ-

ɑɞ ɚɢɑəɖɟ əɑɝɖɚɗɨɖɔɡ ɛɌɜɌɘɑɞɜɚɎ, ɛɚɗɟɣɑəəɧɡ 

Ɏ ɛɚɖɚɑ ɔ əɌ ɠɚəɑ ɏɔɛɑɜɑɘɔɔ, Ɍ ɞɌɖɒɑ ɜɑɓɑɜɎ 

ɖɚɜɚəɌɜəɚɏɚ ɖɜɚɎɚɞɚɖɌ (ȶȼ). Ȯ ɜɫɐɑ ɔɝɝɗɑɐɚɎɌ-

əɔɕ (Hajjiri et al.) ɛɜɚɐɑɘɚəɝɞɜɔɜɚɎɌəɚ, ɣɞɚ ɏɔ-

ɛɑɜɑɘɔɣɑɝɖɔɕ ɖɜɚɎɚɞɚɖ ɘɚɒɑɞ ɍɧɞɨ ɍɚɗɑɑ ɞɚɣ-

əɧɘ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɘ ɖɜɔɞɑɜɔɑɘ, ɣɑɘ ȶȼ ɔɗɔ 

ɚɢɑəɖɌ ɎɔɓɟɌɗɨəɧɡ ɐɑɠɑɖɞɚɎ [6]. Ⱦɑɘ əɑ ɘɑəɑɑ, 

ɐɌəəɧɑ ɚ ɞɚɣəɚɝɞɔ ɖɚɗɔɣɑɝɞɎɑəəɧɡ ɛɚɖɌɓɌɞɑɗɑɕ 

ɛɚ ɐɌəəɧɘ ȻɉȾ ɚɝɞɌɪɞɝɫ ɚɏɜɌəɔɣɑəɧ, Ɏ Ɏɔɐɟ 

ɍɚɗɨɤɚɏɚ ɜɌɓəɚɚɍɜɌɓɔɫ ɛɜɚɞɚɖɚɗɚɎ ɔɝɝɗɑɐɚɎɌ-

əɔɫ, ɛɜɚɏɜɌɘɘ ɚɍɜɌɍɚɞɖɔ ɔ ɜɌɓɗɔɣɔɕ Ɏ ɔɝɛɚɗɨ-

ɓɟɑɘɧɡ ɛɑɜɠɟɓɔɚəəɧɡ ɔəɐɔɖɌɞɚɜɌɡ. Ȯ ɓɌɐɌɣɔ 

əɌɤɑɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɎɡɚɐɔɗɌ ɚɢɑəɖɌ ɞɚɣəɚɝɞɔ 

ɖɌɒɐɚɏɚ ɔɓ ɔɓɟɣɌɑɘɧɡ ɖɚɗɔɣɑɝɞɎɑəəɧɡ ɛɌɜɌ-

ɘɑɞɜɚɎ ɔ Ɏɚɓɘɚɒəɚɝɞɔ ɔəɞɑɏɜɌɢɔɔ ɖɚɗɔɣɑ-

ɝɞɎɑəəɚɕ ɔ ɛɚɗɟɖɚɗɔɣɑɝɞɎɑəəɚɕ ɚɢɑəɖɔ ɛɑɜɠɟ-

ɓɔɔ ɛɜɔ ɔɝɛɚɗɨɓɚɎɌɗɔ ɜɌɐɔɚɠɌɜɘɛɜɑɛɌɜɌɞɌ 

13N -Ɍɘɘɚəɔɫ.  

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. 

Ȯ ɔɝɝɗɑɐɚɎɌəɔɑ Ɏɖɗɪɣɑəɧ 122 ɛɌɢɔɑəɞɌ, 

ɔɓ əɔɡ 102 ð ɝ ɛɚɐɞɎɑɜɒɐɑəəɚɕ ȴȭȽ ɔ 20 ð 

ɛɜɌɖɞɔɣɑɝɖɔ ɓɐɚɜɚɎɧɑ (ɏɜɟɛɛɌ ɖɚəɞɜɚɗɫ). Ȯɝɑɘ 

ɛɌɢɔɑəɞɌɘ Ɏɧɛɚɗəɑəɧ ɝɞɜɑɝɝ-ȻɉȾ/ȶȾ ɝ 13N-

Ɍɘɘɚəɔɑɘ Ɏ ɐɔəɌɘɔɣɑɝɖɚɘ ɔ ɝɞɌɞɔɣɑɝɖɚɘ ɜɑ-

ɒɔɘɌɡ, Ɍ ɞɌɖɒɑ ɝɑɗɑɖɞɔɎəɌɫ ɖɚɜɚəɌɜɚɌəɏɔɚ-

ɏɜɌɠɔɫ (ȶȬȯ). 

Ȼɚ ɐɌəəɧɘ ɝɑɗɑɖɞɔɎəɚɕ ȶȬȯ Ɏɝɑ ɛɌɢɔɑə-

ɞɧ ɏɜɟɛɛɧ ȴȭȽ (n=102, ɎɚɓɜɌɝɞ ɚɞ 37 ɐɚ 85 ɗɑɞ) 

ɔɘɑɗɔ ɝɞɑəɚɓɧ ɚɐəɚɕ ɔɗɔ əɑɝɖɚɗɨɖɔɡ ɖɚɜɚəɌɜ-

ȾɌɍɗɔɢɌ ʈ1.     ȶɗɔəɔɣɑɝɖɌɫ ɡɌɜɌɖɞɑɜɔɝɞɔɖɌ ɛɌɢɔɑəɞɚɎ ɝ ȴȭȽ ɔ ɛɜɌɖɞɔɣɑɝɖɔ ɓɐɚɜɚ-

Ɏɧɡ ɗɔɢ. 

ʇʨʠʟʥʘʢ 

ʇʘʮʠʝʥʪʳ ʩ ʀɹʉ 

(n=102), 

ʘʙʩ. (%) 

ʂʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ (ʦʪ-

ʩʫʪʩʪʚʠʝ ʩʪʝʥʦʟʦʚ ʧʦ ʜʘʥ-

ʥʳʤ ʩʝʣʝʢʪʠʚʥʦʡ ʂɸɻ) 

(n=20), ʘʙʩ. (%) 

ɼʦʩʪʦʚʝʨʥʦʩʪʴ 

ʨʘʟʣʠʯʠʡ 

(p) 

ɺʦʟʨʘʩʪ, ʣʝʪ (mean Ñ SD) 63,6 Ñ 9,8 57,0 Ñ 9,3 < 0,01 

ʏʠʩʣʦ ʧʘʮʠʝʥʪʦʚ: 

ʤʫʞʩʢʦʛʦ ʧʦʣʘ 

ʞʝʥʩʢʦʛʦ ʧʦʣʘ 

 

68 (67%) 

34 (33%) 

 

11 (55%) 

9 (45%) 

> 0,05 

ʀʄʊ, ʢʛ/ʤ
2
 (mean Ñ SD) 28,9 Ñ 4,2 29,4 Ñ 4,6 > 0,05 

ʆʞʠʨʝʥʠʝ 

(ʀʄʊ >30 ʢʛ/ʤ
2
) 

38 (37%) 7 (35%) > 0,05 

ɹʦʣʠ (ʪʠʧʠʯʥʳʝ) 66 (65%) 0 (0%) < 0,001 

ʆʜʳʰʢʘ 14 (14%) 1 (5%) > 0,05 

ʆʀʄ ʥʝ ʪʨʘʥʩʤʫ
ʘʣʥɹʳʡ 15 (15%) 0 (0%) > 0,05 

ɸʨʪʝʨʠʘʣʴʥʘʷ ʛʠʧʝʨʪʝʥʟʠʷ 94 (92%) 3 (15%) < 0,001 

ʉʘʭʘʨʥʳʡ ʜʠʘʙʝʪ 30 (29%) 0 (0%) < 0,01 

ʅʘʨʫʰʝʥʠʝ ʨʠʪʤʘ ʩʝʨʜʮʘ 28 (27%) 3 (15%) > 0,05 

ʉʪʝʥʪʠʨʦʚʘʥʠʝ ʢʦʨʦʥʘʨʥʳʭ 

ʘʨʪʝʨʠʡ 
46 (45%) 

 

0 (0%) 
< 0,001 

ɻʠʧʝʨʪʨʦʬʠʷ ʃɾ: 

ʫʤʝʨʝʥʥʘʷ (14-17 ʤʤ) 

ʟʥʘʯʠʪʝʣʴʥʘʷ (18-20 ʤʤ) 

 

23 (22%) 

3 (3%) 

 

0 (0%) 

0 (0%) 

 

< 0,05 

> 0,05 

ʌʨʘʢʮʠʷ ʚʳʙʨʦʩʘ ʃɾ 

(mean Ñ SD) 
60,6 Ñ 5,9 62,5 Ñ 4,1 > 0,05 

ʍʉʅ I-II ʌʂ  47 (46%) 0 (0%) < 0,001 

ȻɜɔɘɑɣɌəɔɑ. ȶȬȯ ð ɖɚɜɚəɌɜɚɌəɏɔɚɏɜɌɠɔɫ; ȴȸȾ ð ɔəɐɑɖɝ ɘɌɝɝɧ ɞɑɗɌ;  

Ⱥȴȸ ð ɚɝɞɜɧɕ ɔəɠɌɜɖɞ ɘɔɚɖɌɜɐɌ; ɁȽȹ ð ɡɜɚəɔɣɑɝɖɌɫ ɝɑɜɐɑɣəɌɫ əɑɐɚɝɞɌɞɚɣəɚɝɞɨ.    
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əɧɡ Ɍɜɞɑɜɔɕ (ȶȬ) 50-100%; ɔɓ əɔɡ ɎɧɜɌɒɑəəɧɑ 

ɝɞɑəɚɓɧ 75-100% ɔɘɑɗɔ ɘɑɝɞɚ ɟ 63 ɣɑɗɚɎɑɖ 

(62%), ɛɚɏɜɌəɔɣəɧɑ ɝɞɑəɚɓɧ 50-74% ð ɟ 39 ɣɑ-

ɗɚɎɑɖ (38%).  

Ƚ ɢɑɗɨɪ ɐɔɌɏəɚɝɞɔɖɔ ɛɚɜɌɒɑəɔɫ ɚɞɐɑɗɨəɚ 

Ɏɓɫɞɚɕ ȶȬ ɛɜɚɎɑɐɑə ɌəɌɗɔɓ 366 ɖɚɜɚəɌɜəɧɡ 

ɍɌɝɝɑɕəɚɎ, ɔɓ əɔɡ: 306 ð Ɏ ɏɜɟɛɛɑ ɍɚɗɨəɧɡ ȴȭȽ 

ɔ 60 ð Ɏ ɏɜɟɛɛɑ ɛɜɌɖɞɔɣɑɝɖɔ ɓɐɚɜɚɎɧɡ ɛɌɢɔɑə-

ɞɚɎ (ɔəɞɌɖɞəɧɑ Ɍɜɞɑɜɔɔ). Ȼɜɔ ɩɞɚɘ ɍɧɗɚ ɎɧɫɎ-

ɗɑəɚ 200/306 Ɍɜɞɑɜɔɕ ɝ əɌɗɔɣɔɑɘ ɓəɌɣɔɘɧɡ 

(Ó50%) ɝɞɑəɚɓɚɎ ɔ 106/306 Ɍɜɞɑɜɔɕ ð ɍɑɓ ɝɞɑəɚ-

ɓɚɎ.  

ȶɜɔɞɑɜɔɫɘɔ ɔɝɖɗɪɣɑəɔɫ ɝɞɌɗɔ: əɌɗɔɣɔɑ ɟ 

ɍɚɗɨəɧɡ ɚɍɤɔɜəɧɡ ɞɜɌəɝɘɟɜɌɗɨəɧɡ ɜɟɍɢɚɎɧɡ 

ɔɓɘɑəɑəɔɕ ɘɔɚɖɌɜɐɌ ȷȲ ɛɚ ɐɌəəɧɘ ɩɡɚɖɌɜɐɔɚ-

ɏɜɌɠɔɔ (ɉɡɚȶȯ) ɔ/ɔɗɔ ɛɑɜɠɟɓɔɚəəɚɕ ȻɉȾ/ȶȾ, 

əɌɗɔɣɔɑ Ɏ ɌəɌɘəɑɓɑ ɚɛɑɜɌɢɔɕ ɤɟəɞɔɜɚɎɌəɔɫ 

ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ, ɛɜɚɞɑɓɔɜɚɎɌəɔɫ ɖɗɌɛɌəɚɎ 

ɝɑɜɐɢɌ, ɖɗɌɛɌəəɌɫ ɛɌɞɚɗɚɏɔɫ ɝɑɜɐɢɌ, AV-

ɍɗɚɖɌɐɌ 2 ɔɗɔ 3 ɝɞɑɛɑəɔ, ɞɫɒɑɗɌɫ ɝɑɜɐɑɣəɌɫ 

əɑɐɚɝɞɌɞɚɣəɚɝɞɨ (NYHA IV), ɀȮ<40%, ɎɧɜɌɒɑə-

əɌɫ ɏɔɛɑɜɞɜɚɠɔɫ ȷȲ (ɞɚɗɥɔəɌ ɘɑɒɒɑɗɟɐɚɣɖɚ-

Ɏɚɕ ɛɑɜɑɏɚɜɚɐɖɔ ɔɗɔ ɓɌɐəɑɕ ɝɞɑəɖɔ ȷȲ ɍɚɗɑɑ 

20 ɘɘ ɛɚ ɉɡɚȶȯ). 

ȶɗɔəɔɣɑɝɖɌɫ ɡɌɜɌɖɞɑɜɔɝɞɔɖɌ ɚɍɝɗɑɐɚɎɌə-

əɧɡ ɍɚɗɨəɧɡ ȴȭȽ ɛɜɑɐɝɞɌɎɗɑəɌ Ɏ ɞɌɍɗɔɢɑ ʈ1. 

Ƚɞɑəɚɓ ɝɣɔɞɌɗɔ ɓəɌɣɔɘɧɘ, ɑɝɗɔ ɛɚ ɐɌəəɧɘ ɝɑ-

ɗɑɖɞɔɎəɚɕ ȶȯ ɚə ɝɟɒɌɗ ɛɜɚɝɎɑɞ ȶȬ əɌ 50% ɔ 

ɍɚɗɑɑ. ȺɢɑəɔɎɌɗɔ Ɍɜɞɑɜɔɔ: ɛɑɜɑɐəɪɪ ɘɑɒɒɑ-

ɗɟɐɚɣɖɚɎɟɪ ɎɑɞɎɨ, ɚɏɔɍɌɪɥɟɪ ɎɑɞɎɨ, ɛɜɌɎɟɪ 

ɖɚɜɚəɌɜəɟɪ Ɍɜɞɑɜɔɪ, Ɍ ɞɌɖɒɑ ɛɜɚɖɝɔɘɌɗɨəɧɑ 

ɚɞɐɑɗɧ ɎɑɞɎɑɕ ɛɑɜɎɚɏɚ ɛɚɜɫɐɖɌ.  

Ȯ ɏɜɟɛɛɟ ɛɜɌɖɞɔɣɑɝɖɔ ɓɐɚɜɚɎɧɡ ɗɔɢ 

(n=20, ɎɚɓɜɌɝɞ ɚɞ 34 ɐɚ 74 ɗɑɞ) Ɏɚɤɗɔ ɛɌɢɔɑəɞɧ 

ɍɑɓ ɛɌɞɚɗɚɏɔɔ ȶȬ (ɛɚ ɐɌəəɧɘ ɝɑɗɑɖɞɔɎəɚɕ ȶȯ 

ɝɞɑəɚɓɧ Ɏɚ Ɏɝɑɡ ȶȬ əɑ ɛɜɑɎɧɤɌɗɔ 30%) ɔ ɖɗɔ-

əɔɖɚ-ɔəɝɞɜɟɘɑəɞɌɗɨəɧɡ ɛɜɔɓəɌɖɚɎ ɛɌɞɚɗɚɏɔɔ 

ɝɑɜɐɑɣəɚ-ɝɚɝɟɐɔɝɞɚɕ ɝɔɝɞɑɘɧ. Ƚɜɑɐɔ ɠɌɖɞɚɜɚɎ 

ɜɔɝɖɌ ɛɜɑɎɌɗɔɜɚɎɌɗɚ ɚɒɔɜɑəɔɑ (n=7; 35%). 

ȶɗɔəɔɣɑɝɖɌɫ ɡɌɜɌɖɞɑɜɔɝɞɔɖɌ ɓɐɚɜɚɎɧɡ ɗɔɢ 

ɛɜɑɐɝɞɌɎɗɑəɌ Ɏ ɞɌɍɗɔɢɑ ʈ1. 

ȻɉȾ/ȶȾ Ɏɧɛɚɗəɫɗɔ ɝ ɜɌɐɔɚɠɌɜɘɛɜɑɛɌɜɌ-

ɞɚɘ 13N-Ɍɘɘɚəɔɕ əɌ ɝɖɌəɑɜɑ Biograph-64 

(çSiemensè), ɝɖɌəɔɜɚɎɌəɔɑ ɛɜɚɎɚɐɔɗɔ Ɏ ɐɔəɌɘɔ-

ɣɑɝɖɚɘ ɜɑɒɔɘɑ ɝ ɛɚɘɚɥɨɪ ɛɜɚɏɜɌɘɘɧ List 

Mode. Ȼɜɚɢɑɐɟɜɟ Ɏɧɛɚɗəɫɗɔ əɌɞɚɥɌɖ, ɛɚɝɗɑ 

ɚɞɘɑəɧ ȁ-ɍɗɚɖɌɞɚɜɚɎ ɔ əɔɞɜɌɞɚɎ ɛɜɚɗɚəɏɔɜɚ-

ɎɌəəɚɏɚ ɐɑɕɝɞɎɔɫ ɓɌ 48 ɣɌɝɚɎ, ɔɝɖɗɪɣɑəɔɫ ɟɛɚ-

ɞɜɑɍɗɑəɔɫ ɛɔɥɔ ɔ əɌɛɔɞɖɚɎ, ɝɚɐɑɜɒɌɥɔɡ ɖɚ-

ɠɑɔə, ɓɌ 24 ɣɌɝɌ.  ȴɝɝɗɑɐɚɎɌəɔɑ ɎɖɗɪɣɌɗɚ ɐɎɌ 

ɩɞɌɛɌ: ɝɖɌəɔɜɚɎɌəɔɑ əɌ ɠɚəɑ ɠɌɜɘɌɖɚɗɚɏɔɣɑ-

ɝɖɚɕ əɌɏɜɟɓɖɔ ɝ ɌɐɑəɚɓɔəɞɜɔɠɚɝɠɌɞɚɘ əɌɞɜɔɫ 

ɔ Ɏ ɛɚɖɚɑ. 13N-Ɍɘɘɚəɔɕ ɎɎɚɐɔɗɔ ɎəɟɞɜɔɎɑəəɚ 

ɍɚɗɪɝəɚ ɌɖɞɔɎəɚɝɞɨɪ ɛɚ 700-800 ȸȭɖ. ȸɑɞɚɐɔ-

ɖɌ ɛɜɚɎɑɐɑəɔɫ ȻɉȾ/ȶȾ ɛɚɐɜɚɍəɚ ɚɛɔɝɌəɌ ɜɌəɑɑ 

[7].  

ȰɔəɌɘɔɣɑɝɖɔɕ ɛɜɚɞɚɖɚɗ ɝɖɌəɔɜɚɎɌəɔɫ 

ɛɚɓɎɚɗɫɑɞ ɜɌɝɝɣɔɞɌɞɨ ɖɚɗɔɣɑɝɞɎɑəəɟɪ Ɏɑɗɔɣɔəɟ 

ɘɔɚɖɌɜɐɔɌɗɨəɚɏɚ ɖɜɚɎɚɞɚɖɌ (ȸȶ) ɛɜɔ əɌɏɜɟɓɖɑ 

(ɏɔɛɑɜɑɘɔɣɑɝɖɔɕ ɖɜɚɎɚɞɚɖ) ɔ Ɏ ɛɚɖɚɑ Ɏ Ɍɍɝɚ-

ɗɪɞəɧɡ ɑɐɔəɔɢɌɡ (ɘɗ/ɘɔə əɌ 1 ɏɜɌɘɘ ɞɖɌəɔ 

ɘɔɚɖɌɜɐɌ). ȰɌɗɑɑ ɜɌɝɝɣɔɞɧɎɌɑɞɝɫ ɖɚɜɚəɌɜəɧɕ 

ȾɌɍɗɔɢɌ ʈ2.     ȽɚɛɚɝɞɌɎɗɑəɔɑ ɜɑɓɟɗɨɞɌɞɚɎ ɜɌɓɗɔɣəɧɡ ɘɑɞɚɐɔɖ ȻɉȾ/ȶȾ Ɏ ɐɔɌɏəɚ-

ɝɞɔɖɑ ȴȭȽ: ɖɚɗɔɣɑɝɞɎɑəəɚɕ, ɛɚɗɟɖɚɗɔɣɑɝɞɎɑəəɚɕ ɔ ɖɚɘɍɔəɔɜɚɎɌəəɚɕ ɚɢɑəɖɔ ɖɜɚɎɚɞɚɖɌ ɔ 

ɛɑɜɠɟɓɔɔ ɘɔɚɖɌɜɐɌ ɝ ɐɌəəɧɘɔ ɝɑɗɑɖɞɔɎəɚɕ ɖɚɜɚəɌɜɚɏɜɌɠɔɔ. 

ʄʝʪʦʜ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ 

ʇʕʊ/ʂʊ 

ʉʝʣʝʢʪʠʚʥʘʷ ʢʦʨʦʥʘʨʦʛʨʘʬʠʷ 

ʉʪʝʥʦʟ 50-100%  

(n=102) 
ʅʝʪ ʠʟʤʝʥʝʥʠʡ  

(n=20) 

ʂʦʨʦʥʘʨʥʳʡ ʨʝʟʝʨʚ 

ʉʥʠʞʝʥʠʝ  

(ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ), n 
70 0 

ʅʝʪ ʩʥʠʞʝʥʠʷ (ʦʪʨʠʮʘʪʝʣʴ-

ʥʳʡ ʨʝʟʫʣʴʪʘʪ), n 
32 20 

SDS 

ɽʩʪʴ ʜʝʬʝʢʪ ʧʝʨʬʫʟʠʠ, n 81 6 

ʅʝʪ ʜʝʬʝʢʪʘ ʧʝʨʬʫʟʠʠ, n 21 14 

ʂʦʤʙʠʥʠʨʦʚʘʥʥʘʷ ʦʮʝʥʢʘ ʢʨʦʚʦʪʦʢʘ ʠ ʧʝʨʬʫʟʠʠ  

(ʂʈ + SDS) 

ʉʥʠʞʝʥʠʝ  

(ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ), n 
85 0 

ʅʝʪ ʩʥʠʞʝʥʠʷ (ʦʪʨʠʮʘʪʝʣʴ-

ʥʳʡ ʨʝʟʫʣʴʪʘʪ), n 
17 20 
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ɜɑɓɑɜɎ (ȶȼ), ɖɚɞɚɜɧɕ ɛɜɑɐɝɞɌɎɗɫɑɞ ɝɚɍɚɕ ɍɑɓ-

ɜɌɓɘɑɜəɟɪ Ɏɑɗɔɣɔəɟ ɔ ɫɎɗɫɑɞɝɫ ɚɞəɚɤɑəɔɑɘ 

ȸȶ ɛɜɔ əɌɏɜɟɓɖɑ ɖ ȸȶ Ɏ ɛɚɖɚɑ. Ƚ ɛɚɘɚɥɨɪ 

ɛɜɚɏɜɌɘɘəɚɏɚ ɚɍɑɝɛɑɣɑəɔɫ çȽarimas 2.9è [8]  

ɟɖɌɓɌəəɧɑ ɛɚɖɌɓɌɞɑɗɔ Ɏɚɓɘɚɒəɚ ɜɌɝɝɣɔɞɌɞɨ ɐɗɫ 

ɚɞɐɑɗɨəɧɡ ɝɑɏɘɑəɞɚɎ ȷȲ, ɝɜɑɐəɪɪ Ɏɑɗɔɣɔəɟ 

ɐɗɫ ɖɌɒɐɚɏɚ ɔɓ ɞɜɑɡ ɖɚɜɚəɌɜəɧɡ ɍɌɝɝɑɕəɚɎ ɔ 

ɏɗɚɍɌɗɨəɟɪ Ɏɑɗɔɣɔəɟ ɐɗɫ Ɏɝɑɏɚ ȷȲ. ɁɌɜɌɖɞɑɜɔ-

ɝɞɔɖɌ ɐɌəəɧɡ ɛɚɖɌɓɌɞɑɗɑɕ Ɏ Ɏɔɐɑ ɛɚɗɫɜəɧɡ 

ɐɔɌɏɜɌɘɘ ɞɌɖɒɑ ɛɜɑɐɝɞɌɎɗɑəɌ ɜɌəɑɑ [9]. 

Ȯ ɐɌəəɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɛɜɑɐɗɚɒɑəɌ ɔ 

ɔɓɟɣɑəɌ ɔəɠɚɜɘɌɞɔɎəɚɝɞɨ ɖɚɘɍɔəɔɜɚɎɌəəɚɕ 

ɘɑɞɚɐɔɖɔ ɚɢɑəɖɔ ɖɜɚɎɚɞɚɖɌ ɔ ɛɑɜɠɟɓɔɔ ɘɔɚ-

ɖɌɜɐɌ Ɏ ɐɔɌɏəɚɝɞɔɖɑ ȴȭȽ, ɚɍɟɝɗɚɎɗɑəəɚɕ Ɍɞɑ-

ɜɚɝɖɗɑɜɚɞɔɣɑɝɖɔɘ ɛɚɜɌɒɑəɔɑɘ ɖɚɜɚəɌɜəɧɡ Ɍɜ-

ɞɑɜɔɕ. ȴɓ ɛɚɖɌɓɌɞɑɗɑɕ ɖɚɗɔɣɑɝɞɎɑəəɚɕ ɘɑɞɚɐɔ-

ɖɔ ɔɝɛɚɗɨɓɚɎɌəɌ ɞɚɗɨɖɚ ɜɑɏɔɚəɌɜəɌɫ ɎɑɗɔɣɔəɌ 

ȶȼ, ɡɌɜɌɖɞɑɜɔɓɟɪɥɌɫ ɚɐɔə ɖɚɜɚəɌɜəɧɕ ɍɌɝ-

ɝɑɕə; ɔɓ ɛɚɖɌɓɌɞɑɗɑɕ ɛɚɗɟɖɚɗɔɣɑɝɞɎɑəəɚɕ ɘɑɞɚ-

ɐɔɖɔ ð SDS (ɚɍɜɌɞɔɘɧɕ ɐɑɠɑɖɞ ɛɑɜɠɟɓɔɔ ɘɔɚ-

ɖɌɜɐɌ) ð ɛɚɖɌɓɌɞɑɗɨ ɎɧɜɌɒɑəəɚɝɞɔ ɔɤɑɘɔɔ. 

Ȼɜɔ ɌəɌɗɔɓɑ ɐɌəəɧɡ ȻɉȾ/ȶȾ ɝ ɛɚɘɚɥɨɪ 

ɞɚɗɨɖɚ ɚɐəɚɏɚ ɛɚɖɌɓɌɞɑɗɫ (ɝɞɌəɐɌɜɞəɧɕ ɛɚɐɡɚɐ) 

ɓɌ ɛɚɗɚɒɔɞɑɗɨəɧɕ ɜɑɓɟɗɨɞɌɞ ɛɜɔəɔɘɌɗɔ: 

1) ɐɗɫ ɐɔɌɏəɚɝɞɔɖɔ ȴȭȽ ɟ ɚɞɐɑɗɨəɚ Ɏɓɫɞɚ-

ɏɚ ɛɌɢɔɑəɞɌ:  

ð ɐɗɫ ɜɑɏɔɚəɌɜəɚɏɚ ȶȼ ð ɝəɔɒɑəɔɑ Ɏɑɗɔ-

ɣɔəɧ Ɏ ɚɐəɚɘ ɔɓ ɞɜɑɡ ɖɚɜɚəɌɜəɧɡ ɍɌɝɝɑɕəɚɎ ɐɚ 

Ò2,50;  

ð ɐɗɫ SDS ð əɌɗɔɣɔɑ ɚɍɜɌɞɔɘɚɏɚ ɐɑɠɑɖɞɌ 

ɛɑɜɠɟɓɔɔ, ɛɜɔ ɟɝɗɚɎɔɔ SDS Ó2 ɍɌɗɗɚɎ. 

2) ɐɗɫ ɐɔɌɏəɚɝɞɔɖɔ ɚɞɐɑɗɨəɧɡ ɖɚɜɚəɌɜəɧɡ 

ɝɞɑəɚɓɚɎ: 

 ð ɐɗɫ ɜɑɏɔɚəɌɜəɚɏɚ ȶȼ ð ɝəɔɒɑəɔɑ Ɏɑɗɔ-

ɣɔəɧ Ɏ ɚɞɐɑɗɨəɚ Ɏɓɫɞɚɘ ɖɚɜɚəɌɜəɚɘ ɍɌɝɝɑɕəɑ 

ɐɚ Ò2,50; 

ð ɐɗɫ SDS ð əɌɗɔɣɔɑ 1-2 ɝɑɏɘɑəɞɚɎ ɝɚ 

ɝəɔɒɑəəɚɕ ɛɑɜɠɟɓɔɑɕ Ɏ ɚɞɐɑɗɨəɚ Ɏɓɫɞɚɘ ɖɚɜɚ-

əɌɜəɚɘ ɍɌɝɝɑɕəɑ (ɛɜɔ ɟɝɗɚɎɔɔ SDS Ó2 ɍɌɗɗɚɎ Ɏɚ 

Ɏɝɑɘ ɘɔɚɖɌɜɐɑ ȷȲ). 

Ȼɜɔ ɌəɌɗɔɓɑ ɐɌəəɧɡ ȻɉȾ/ȶȾ ɝ ɛɚɘɚɥɨɪ 

ɖɚɘɍɔəɔɜɚɎɌəəɚɕ ɘɑɞɚɐɔɖɔ ɓɌ ɛɚɗɚɒɔɞɑɗɨəɧɕ 

ɜɑɓɟɗɨɞɌɞ ɍɧɗɚ ɛɜɔəɫɞɚ əɌɗɔɣɔɑ ɚɐəɚɏɚ ɔɗɔ 

ɐɎɟɡ ɟɝɗɚɎɔɕ ð ɝəɔɒɑəɔɑ ɜɑɏɔɚəɌɜəɚɏɚ ȶȼ ɐɚ 

Ò2,50 ɔ/ɔɗɔ əɌɗɔɣɔɑ ɚɍɜɌɞɔɘɚɏɚ ɐɑɠɑɖɞɌ ɛɑɜ-

ɠɟɓɔɔ, ɚɝəɚɎɧɎɌɫɝɨ əɌ SDS Ó2:  

1) ɐɗɫ ɐɔɌɏəɚɝɞɔɖɔ ȴȭȽ ð Ɏ ɚɐəɚɘ ɔɓ ɞɜɑɡ 

ɖɚɜɚəɌɜəɧɡ ɍɌɝɝɑɕəɚɎ; 

2) ɐɗɫ ɐɔɌɏəɚɝɞɔɖɔ ɚɞɐɑɗɨəɧɡ ɖɚɜɚəɌɜəɧɡ 

ɝɞɑəɚɓɚɎ ð Ɏ ɖɌɒɐɚɘ ɖɚɜɚəɌɜəɚɘ ɍɌɝɝɑɕəɑ. 

Ȼɜɔ əɌɗɔɣɔɔ ɝəɔɒɑəɔɫ ɛɑɜɠɟɓɔɔ ɛɚ ɐɌə-

əɧɘ SDS Ɏ ɚɍɗɌɝɞɔ ɓɌɐəɑɍɚɖɚɎɚɕ ɝɞɑəɖɔ ɔɗɔ 

Ɏɑɜɡɟɤɖɔ ȷȲ, əɚ əɚɜɘɌɗɨəɚɕ Ɏɑɗɔɣɔəɑ ȶȼ, ɜɑ-

ɓɟɗɨɞɌɞ ɝɣɔɞɌɗɔ ɚɞɜɔɢɌɞɑɗɨəɧɘ.  

ȽɞɌɞɔɝɞɔɣɑɝɖɟɪ ɚɍɜɌɍɚɞɖɟ ɛɚɗɟɣɑəəɧɡ 

ɐɌəəɧɡ ɚɝɟɥɑɝɞɎɗɫɗɔ ɝ ɛɚɘɚɥɨɪ ɛɜɚɏɜɌɘɘ 

SPSS 13.0 ɔ MedCalc online. Ȯɝɑ ɜɑɓɟɗɨɞɌɞɧ ɍɧ-

ɗɔ ɛɜɚɎɑɜɑəɧ əɌ əɚɜɘɌɗɨəɚɝɞɨ ɜɌɝɛɜɑɐɑɗɑəɔɫ 

ɛɜɔɓəɌɖɌ ɝ ɛɜɔɘɑəɑəɔɑɘ ɖɜɔɞɑɜɔɫ ȶɚɗɘɚɏɚɜɚ-

ɎɌ-ȽɘɔɜəɚɎɌ. ȳɌɖɚə ɜɌɝɛɜɑɐɑɗɑəɔɫ ɛɚɗɟɣɑəəɧɡ 

ɐɌəəɧɡ ɚɞɗɔɣɌɗɝɫ ɚɞ əɚɜɘɌɗɨəɚɏɚ, ɛɚɩɞɚɘɟ ɐɚ-

ɝɞɚɎɑɜəɚɝɞɨ ɘɑɒɏɜɟɛɛɚɎɧɡ ɜɌɓɗɔɣɔɕ ɚɢɑəɔɎɌ-

 

ȼɔɝ. 1 (Fig. 1) 

ȼɔɝ. 1.    ȰɔɌɏɜɌɘɘɧ. 

ȰɔɌɏəɚɝɞɔɣɑɝɖɌɫ ɓəɌɣɔɘɚɝɞɨ ɜɌɓɗɔɣəɧɡ ɘɑɞɚɐɔɖ ɚɢɑəɖɔ ɖɜɚɎɚɞɚɖɌ ɔ ɛɑɜɠɟɓɔɔ ɘɔɚɖɌɜɐɌ ɛɚ ɐɌəəɧɘ 

ȻɉȾ/ȶȾ Ɏ ɐɔɌɏəɚɝɞɔɖɑ ȴȭȽ: ɜɑɏɔɚəɌɜəɚɏɚ ɖɚɜɚəɌɜəɚɏɚ ɜɑɓɑɜɎɌ (ȶȼ), ɝɟɘɘɌɜəɚɏɚ ɍɌɗɗɌ ɔɤɑɘɔɔ (SDS) ɔ ɖɚɘ-

ɍɔəɔɜɚɎɌəəɚɕ ɘɑɞɚɐɔɖɔ (ȶȼ + SDS). 

Fig. 1.    Diagrams.  

Diagnostic value of various methods for assessing blood flow and myocardial perfusion by PET/CT in the diagnosis 

of coronary artery disease: regional coronary reserve (ȶȼ), total ischemia score (SDS) and combined technique (ȶȼ 

+ SDS).  
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ɗɔ ɛɜɔ ɛɚɘɚɥɔ əɑɛɌɜɌɘɑɞɜɔɣɑɝɖɚɏɚ ɖɜɔɞɑɜɔɫ 

U-ɖɜɔɞɑɜɔɫ ȸɌəəɌ-ȿɔɞəɔ ɐɗɫ ɐɎɟɡ əɑɓɌɎɔɝɔ-

ɘɧɡ Ɏɧɍɚɜɚɖ. ȼɌɓɗɔɣɔɫ ɝɣɔɞɌɗɔ ɝɞɌɞɔɝɞɔɣɑɝɖɔ 

ɓəɌɣɔɘɧɘɔ ɛɜɔ p<0,05.  

ȼɑɓɟɗɨɞɌɞɧ. 

ȴɓɟɣɑəɌ ɔəɠɚɜɘɌɞɔɎəɚɝɞɨ ɖɚɘɍɔəɔɜɚ-

ɎɌəəɚɕ ɘɑɞɚɐɔɖɔ ɚɢɑəɖɔ ɖɜɚɎɚɞɚɖɌ ɔ ɛɑɜɠɟɓɔɔ 

ɘɔɚɖɌɜɐɌ Ɏ ɐɔɌɏəɚɝɞɔɖɑ ȴȭȽ ɟ ɚɞɐɑɗɨəɚɏɚ ɛɌ-

ɢɔɑəɞɌ ɝ əɌɗɔɣɔɑɘ ɝɞɑəɚɓɚɎ 50-100%.  

Ȼɜɔ ɔɝɛɚɗɨɓɚɎɌəɔɔ ɞɚɗɨɖɚ ɖɚɗɔɣɑɝɞɎɑəəɚ-

ɏɚ ɛɚɖɌɓɌɞɑɗɫ ȶȼ ɔɝɞɔəəɚ-ɛɚɗɚɒɔɞɑɗɨəɧɑ (ȴȻ) 

ɜɑɓɟɗɨɞɌɞɧ ɝɚɝɞɌɎɔɗɔ 70/102 (69%), ɔɝɞɔəəɚ-

ɚɞɜɔɢɌɞɑɗɨəɧɑ (ȴȺ) ð 20/20 (100%), ɗɚɒəɚɛɚ-

ɗɚɒɔɞɑɗɨəɧɑ (ȷȻ) ð 0/20 (0%), ɗɚɒəɚɚɞɜɔɢɌ-

ɞɑɗɨəɧɑ (ȷȺ) ð 32/102 (31%). Ȼɜɔ ɔɝɛɚɗɨɓɚɎɌ-

əɔɔ ɞɚɗɨɖɚ ɛɚɗɟɖɚɗɔɣɑɝɞɎɑəəɚɏɚ ɛɚɖɌɓɌɞɑɗɫ 

SDS ȴȻ ɜɑɓɟɗɨɞɌɞɧ ɝɚɝɞɌɎɔɗɔ 81/102 (79%), ȴȺ 

ð 14/20 (70%), ȷȻ ð 6/20 (30%), ȷȺ ð 21/102 

(21%), (ɞɌɍɗ. ʈ2).  

Ȼɜɔ ɛɜɔɘɑəɑəɔɔ ɖɚɘɍɔəɔɜɚɎɌəəɚɕ ɘɑɞɚ-

ɐɔɖɔ (ȶȼ + SDS) ȴȻ ɝɗɟɣɌɑɎ ɚɞɘɑɣɑəɚ 85/102 

(83%), ȴȺ ð 20/20 (100%), ȷȻ ð 0/20 (0%) ɔ ȷȺ ð 

17/102 (17%), (ɞɌɍɗ. ʈ2).  

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɐɔɌɏəɚɝɞɔɜɚɎɌɞɨ ȴȭȽ ɛɜɔ 

ɔɝɛɚɗɨɓɚɎɌəɔɔ ȶȼ ɘɚɒəɚ ɝ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨɪ 

69%, ɝɌɘɚɕ Ɏɧɝɚɖɚɕ ɝɛɑɢɔɠɔɣəɚɝɞɨɪ 100%, 

ɛɚɗɚɒɔɞɑɗɨəɌɫ ɛɜɚɏəɚɝɞɔɣɑɝɖɌɫ ɢɑəəɚɝɞɨ 

(ȻȻɂ) ɝɚɝɞɌɎɔɗɌ 100%, ɚɞɜɔɢɌɞɑɗɨəɌɫ ɛɜɚɏəɚ-

ɝɞɔɣɑɝɖɌɫ ɢɑəəɚɝɞɨ (ȺȻɂ) ð 38% ɔ ɞɚɣəɚɝɞɨ ð 

74%; ɛɜɔ ɔɝɛɚɗɨɓɚɎɌəɔɔ SDS ð 79%, 70%,  93%, 

40% ɔ 78% ɝɚɚɞɎɑɞɝɞɎɑəəɚ (ɜɔɝ. 1). 

Ȯ ɞɚ Ɏɜɑɘɫ ɖɌɖ ɝ ɛɚɘɚɥɨɪ ɖɚɘɍɔəɔɜɚ-

ɎɌəəɚɏɚ ɛɚɐɡɚɐɌ ɚɢɑəɖɔ ɖɜɚɎɚɞɚɖɌ ɔ ɛɑɜɠɟɓɔɔ 

ɐɔɌɏəɚɝɞɔɜɚɎɌɞɨ ȴȭȽ Ɏɚɓɘɚɒəɚ ɝ ɝɌɘɚɕ Ɏɧɝɚ-

ɖɚɕ ɔəɠɚɜɘɌɞɔɎəɚɝɞɨɪ: ɝ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨɪ 

83%, ɝɛɑɢɔɠɔɣəɚɝɞɨɪ 100%, ȻȻɂ 100%, ȺȻɂ 

54% ɔ ɞɚɣəɚɝɞɨɪ 86% (ɜɔɝ. 1). 

Ȼɜɔ ɔɝɛɚɗɨɓɚɎɌəɔɔ ɖɚɘɍɔəɔɜɚɎɌəəɚɕ ɘɑ-

ɞɚɐɔɖɔ Ɏ ɐɔɌɏəɚɝɞɔɖɑ ȴȭȽ ɗɚɒəɚɚɞɜɔɢɌɞɑɗɨ-

əɧɑ ɜɑɓɟɗɨɞɌɞɧ ɎɧɫɎɗɑəɧ Ɏɝɑɏɚ ɟ 17/102 ɣɑɗɚ-

Ɏɑɖ (17%). Ȼɜɔ ɩɞɚɘ ɟ 16 ɔɓ əɔɡ Ɏɝɑ ɝɞɑəɚɓɧ ɍɧ-

ɗɔ ɛɚɏɜɌəɔɣəɧɑ (ɝ ɝɟɒɑəɔɑɘ ɛɜɚɝɎɑɞɌ 50-74%) 

ɔ, Ɏɑɜɚɫɞəɚ, ɫɎɗɫɗɔɝɨ ɏɑɘɚɐɔəɌɘɔɣɑɝɖɔ əɑ ɓəɌ-

ɣɔɘɧɘɔ. ȷɚɒəɚɛɚɗɚɒɔɞɑɗɨəɧɡ ɜɑɓɟɗɨɞɌɞɚɎ əɑ 

ɎɧɫɎɗɑəɚ. 

ȰɔɌɏəɚɝɞɔɖɌ ɝɞɑəɚɓɚɎ ɚɞɐɑɗɨəɧɡ ɖɚɜɚ-

əɌɜəɧɡ Ɍɜɞɑɜɔɕ ɝ ɝɟɒɑəɔɑɘ ɛɜɚɝɎɑɞɌ əɌ 50-

100% ɛɚ ɐɌəəɧɘ ɖɚɘɍɔəɔɜɚɎɌəəɚɕ ɘɑɞɚɐɔɖɔ 

ɖɚɗɔɣɑɝɞɎɑəəɚɕ ɚɢɑəɖɔ ɖɜɚɎɚɞɚɖɌ ɔ ɛɚɗɟɖɚɗɔ-

ɣɑɝɞɎɑəəɚɕ ɚɢɑəɖɔ ɛɑɜɠɟɓɔɔ ɘɔɚɖɌɜɐɌ.  

Ȼɜɔ ɖɚɗɔɣɑɝɞɎɑəəɚɘ ɌəɌɗɔɓɑ ɔ ɔɝɛɚɗɨɓɚ-

ɎɌəɔɔ ɞɚɗɨɖɚ ɛɚɖɌɓɌɞɑɗɫ ȶȼ ɖɚɗɔɣɑɝɞɎɚ ȴȻ ɝɗɟ-

ɣɌɑɎ ɍɧɗɚ 129/200 (65%), ȴȺ ð 133/166 (80%), 

ȷȻ ð 33/166 (20%) ɔ ȷȺ ð 71/200 (35%).  Ȼɜɔ 

ɛɚɗɟɖɚɗɔɣɑɝɞɎɑəəɚɘ ɌəɌɗɔɓɑ ɔ ɛɜɔɘɑəɑəɔɔ ɛɚ-

ɖɌɓɌɞɑɗɫ SDS ȴȻ ɜɑɓɟɗɨɞɌɞɧ ɝɚɝɞɌɎɔɗɔ 

ȾɌɍɗɔɢɌ ʈ3.     ȽɚɛɚɝɞɌɎɗɑəɔɑ ɜɑɓɟɗɨɞɌɞɚɎ ɜɌɓɗɔɣəɧɡ ɘɑɞɚɐɔɖ ȻɉȾ/ȶȾ Ɏ ɐɔɌɏəɚ-

ɝɞɔɖɑ ɝɞɑəɚɓɚɎ ɚɞɐɑɗɨəɧɡ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ 50-100%: ɖɚɗɔɣɑɝɞɎɑəəɚɕ, ɛɚɗɟɖɚɗɔɣɑ-

ɝɞɎɑəəɚɕ ɔ ɖɚɘɍɔəɔɜɚɎɌəəɚɕ ɚɢɑəɖɔ ɖɜɚɎɚɞɚɖɌ ɔ ɛɑɜɠɟɓɔɔ ɘɔɚɖɌɜɐɌ ɝ ɐɌəəɧɘɔ ɝɑɗɑɖ-

ɞɔɎəɚɕ ɖɚɜɚəɌɜɚɏɜɌɠɔɔ. 

ʄʝʪʦʜ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ 

ʇʕʊ/ʂʊ 

ʉʝʣʝʢʪʠʚʥʘʷ ʢʦʨʦʥʘʨʦʛʨʘʬʠʷ 

ʉʪʝʥʦʟ 50-100%  

(n=200) 
ʅʝʪ ʠʟʤʝʥʝʥʠʡ  

(n=166) 

ʂʦʨʦʥʘʨʥʳʡ ʨʝʟʝʨʚ 

ʉʥʠʞʝʥʠʝ  

(ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʨʝʟʫʣʴ-

ʪʘʪ), n 

129 33 

ʅʝʪ ʩʥʠʞʝʥʠʷ (ʦʪʨʠʮʘʪʝʣʴ-

ʥʳʡ ʨʝʟʫʣʴʪʘʪ), n 
71 133 

SDS 

ɽʩʪʴ ʜʝʬʝʢʪ ʧʝʨʬʫʟʠʠ, n 111 31 

ʅʝʪ ʜʝʬʝʢʪʘ ʧʝʨʬʫʟʠʠ, n 89 135 

ʂʦʤʙʠʥʠʨʦʚʘʥʥʘʷ ʦʮʝʥʢʘ ʢʨʦʚʦʪʦʢʘ ʠ ʧʝʨʬʫʟʠʠ  

(ʂʈ + SDS) 

ʉʥʠʞʝʥʠʝ  

(ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʨʝʟʫʣʴ-

ʪʘʪ), n 

155 33 

ʅʝʪ ʩʥʠʞʝʥʠʷ (ʦʪʨʠʮʘʪʝʣʴ-

ʥʳʡ ʨʝʟʫʣʴʪʘʪ), n 
4
 133 

 

   
 



   RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY  

 

  | www.rejr.ru | REJR. 2020; 10 (3):46-57       DOI:10.21569/2222-7415-2020-10-3-46-57        ʉʪʨʘʥʠʮʘ  52 
  

111/200 (5 6%), ȴȺ ð 135/166 (81%), ȷȻ ð 

31/166 (19%) ɔ ȷȺ ð 89/200 (44%), (ɞɌɍɗ. ʈ3).  

Ȼɜɔ ɔɝɛɚɗɨɓɚɎɌəɔɔ ɖɚɘɍɔəɔɜɚɎɌəəɚɕ ɘɑ-

ɞɚɐɔɖɔ (ȶȼ + SDS) ȴȻ ɝɗɟɣɌɑɎ ɍɧɗɚ 155/200 

(78%), ȴȺ ð 133/166 (80%), ȷȻ ð 33/166 (20%), 

ȷȺ ð 45/200 (22%), (ɞɌɍɗ. ʈ3).  

ȴɓ ɣɑɏɚ ɝɗɑɐɟɑɞ, ɣɞɚ ɛɜɔɘɑəɑəɔɑ ɖɚɗɔɣɑ-

ɝɞɎɑəəɚɏɚ ɛɚɖɌɓɌɞɑɗɫ ȶȼ ɛɚɓɎɚɗɫɑɞ ɐɔɌɏəɚɝɞɔ-

ɜɚɎɌɞɨ ɛɚɜɌɒɑəɔɑ ɚɞɐɑɗɨəɧɡ ȶȬ ɝ ɣɟɎɝɞɎɔɞɑɗɨ-

əɚɝɞɨɪ 65%, ɝɛɑɢɔɠɔɣəɚɝɞɨɪ 80%, ȻȻɂ 80%, 

ȺȻɂ 65% ɔ ɞɚɣəɚɝɞɨɪ 72%; ɛɜɔ ɔɝɛɚɗɨɓɚɎɌəɔɔ 

ɛɚɗɟɖɚɗɔɣɑɝɞɎɑəəɚɏɚ ɛɚɖɌɓɌɞɑɗɫ SDS ð 56%, 

81%, 78%, 60% ɔ 67% ɝɚɚɞɎɑɞɝɞɎɑəəɚ (ɜɔɝ. 2). 

Ƚ ɛɚɘɚɥɨɪ ɖɚɘɍɔəɔɜɚɎɌəəɚɏɚ ɛɚɐɡɚɐɌ 

ɐɔɌɏəɚɝɞɔɖɌ ɎɚɓɘɚɒəɌ ɝ ɍɚɗɑɑ Ɏɧɝɚɖɚɕ ɔəɠɚɜ-

ɘɌɞɔɎəɚɝɞɨɪ ɛɚ ɝɜɌɎəɑəɔɪ ɝɚ ɝɞɌəɐɌɜɞəɧɘɔ 

ɘɑɞɚɐɔɖɌɘɔ: ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ 78%, ɝɛɑɢɔɠɔɣ-

əɚɝɞɨ 80%, ȻȻɂ 82%, ȺȻɂ 75% ɔ ɞɚɣəɚɝɞɨ 79% 

(ɜɔɝ. 2). 

Ȼɜɔ ɔɝɛɚɗɨɓɚɎɌəɔɔ ɖɚɘɍɔəɔɜɚɎɌəəɚɕ ɘɑ-

ɞɚɐɔɖɔ ɚɢɑəɖɔ ɖɜɚɎɚɞɚɖɌ ɔ ɛɑɜɠɟɓɔɔ ɘɔɚɖɌɜɐɌ 

ɗɚɒəɚɚɞɜɔɢɌɞɑɗɨəɧɑ ɜɑɓɟɗɨɞɌɞɧ ɎɧɫɎɗɑəɧ Ɏ 

45/200 Ɍɜɞɑɜɔɕ (23%). Ȼɜɔ ɩɞɚɘ ɍɚɗɑɑ ɣɑɘ Ɏ 

ɛɚɗɚɎɔəɑ ɗɚɒəɧɡ ɝɗɟɣɌɑɎ (28/45) ɚɞɘɑɣɑəɧ ɛɚ-

ɏɜɌəɔɣəɧɑ ɝɞɑəɚɓɧ 50-74%. Ȯ ɚɝɞɌɗɨəɧɡ ɝɞɑəɚ-

ɓɔɜɚɎɌəəɧɡ 17 Ɍɜɞɑɜɔɫɡ ɖɜɚɎɚɞɚɖ ɝɚɡɜɌəɑə, əɑ 

ɝɘɚɞɜɫ əɌ əɌɗɔɣɔɑ ɎɧɜɌɒɑəəɧɡ ɝɞɑəɚɓɚɎ 75-

100%.  

ȷɚɒəɚɛɚɗɚɒɔɞɑɗɨəɧɑ ɝɗɟɣɌɔ ɎɧɫɎɗɑəɧ Ɏ 

33/166 Ɍɜɞɑɜɔɕ (20%), ɔ Ɏɝɑ ɚəɔ ɚɍɟɝɗɚɎɗɑəɧ 

ɝəɔɒɑəɔɑɘ ȶȼ. Ȼɜɔ ɩɞɚɘ, ɗɚɒəɚɛɚɗɚɒɔɞɑɗɨəɧɑ 

ɝɗɟɣɌɔ, ɝɎɫɓɌəəɧɑ ɝ SDS, ɍɧɗɔ ɔɝɖɗɪɣɑəɧ ɍɗɌ-

ɏɚɐɌɜɫ əɚɜɘɌɗɨəɧɘ ɓəɌɣɑəɔɫɘ ȶȼ. Ȯ ɢɑɗɚɘ, Ɏ 

25 Ɍɜɞɑɜɔɫɡ ɗɚɒəɧɑ ɜɑɓɟɗɨɞɌɞɧ ɚɛɜɑɐɑɗɫɗɔɝɨ ɟ 

ɛɌɢɔɑəɞɚɎ, ɛɜɔəɌɐɗɑɒɌɥɔɡ ɖ ɏɜɟɛɛɑ ɐɔɠɠɟɓ-

əɚɏɚ ɝəɔɒɑəɔɫ ȶȼ (19 ɛɌɢɔɑəɞɚɎ).  

Ⱥɍɝɟɒɐɑəɔɑ. 

ȴɝɛɚɗɨɓɚɎɌəɔɑ ȶȼ ɔ ȸȶ əɌ ɠɚəɑ ɏɔɛɑɜɑ-

ɘɔɔ (əɌ ɠɚəɑ ɝɞɜɑɝɝɌ) Ɏ ɐɚɛɚɗəɑəɔɔ ɖ ɛɚɗɟɖɚ-

ɗɔɣɑɝɞɎɑəəɧɘ ɛɚɖɌɓɌɞɑɗɫɘ ɛɑɜɠɟɓɔɔ ɘɔɚɖɌɜɐɌ 

(SSS ɔ SDS) ɝ ɢɑɗɨɪ ɛɚɎɧɤɑəɔɫ ɞɚɣəɚɝɞɔ  ɐɔɌ-

ɏəɚɝɞɔɖɑ ȴȭȽ  ɛɚ ɐɌəəɧɘ ȻɉȾ ɎɝɞɜɑɣɌɑɞɝɫ  Ɏ 

ɜɫɐɑ ɚɛɟɍɗɔɖɚɎɌəəɧɡ ɓɌɜɟɍɑɒəɧɡ ɜɌɍɚɞ, ɛɜɔ-

ɣɑɘ Ɏ ɖɌɣɑɝɞɎɑ ɛɑɜɠɟɓɔɚəəɚɏɚ ɔəɐɔɖɌɞɚɜɌ ɠɔ-

ɏɟɜɔɜɟɪɞ ɖɌɖ 13N-Ɍɘɘɚəɔɕ [6, 10, 11], ɞɌɖ ɔ 

82Rb -ɡɗɚɜɔɐ [12, 13]. 

Ȯ əɌɤɑɘ ɔɝɝɗɑɐɚɎɌəɔɔ Ɏ ɐɔɌɏəɚɝɞɔɖɑ 

ȴȭȽ (Ó50%) ɟ ɚɞɐɑɗɨəɚ Ɏɓɫɞɚɏɚ ɛɌɢɔɑəɞɌ ɍɚɗɑɑ 

ɣɟɎɝɞɎɔɞɑɗɨəɧɘ ɚɖɌɓɌɗɝɫ ɛɚɖɌɓɌɞɑɗɨ ɛɚɗɟɖɚɗɔ-

ɣɑɝɞɎɑəəɚɕ ɚɢɑəɖɔ SDS ð 79% (ɛɚ ɝɜɌɎəɑəɔɪ ɝ 

ȶȼ ð 69%), Ɏ ɞɚ ɒɑ Ɏɜɑɘɫ ɎɑɗɔɣɔəɌ ɖɚɜɚəɌɜəɚɏɚ 

ɜɑɓɑɜɎɌ ɍɧɗɌ ɍɚɗɑɑ ɝɛɑɢɔɠɔɣəɌ ð 100% (ɛɚ 

ɝɜɌɎəɑəɔɪ ɝ SDS ð 70% ɔ SSS ð 50%), (ɜɔɝ. 1). 

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɚɢɑəɖɌ ɞɚɣəɚɝɞɔ ɔɓɟɣɌɑɘɧɡ 

əɌɘɔ ɛɌɜɌɘɑɞɜɚɎ Ɏ ɐɔɌɏəɚɝɞɔɖɑ ȴȭȽ ɝ əɌɗɔɣɔ-

ɑɘ ɝɞɑəɚɓɚɎ 50-100% əɑ ɎɧɫɎɔɗɌ ɛɚɖɌɓɌɞɑɗɨ ɝ 

ɚɐəɚɓəɌɣəɚ Ɏɧɝɚɖɚɕ ɔəɠɚɜɘɌɞɔɎəɚɝɞɨɪ.  

Ȯ ɓɌɜɟɍɑɒəɚɕ ɗɔɞɑɜɌɞɟɜɑ ɚɞɘɑɣɌɑɞɝɫ 

ɍɚɗɨɤɌɫ ɎɌɜɔɌɍɑɗɨəɚɝɞɨ ɜɑɓɟɗɨɞɌɞɚɎ. Ƚɜɑɐɔ 

ɘəɚɒɑɝɞɎɌ ɔɝɝɗɑɐɚɎɌəɔɕ, ɔɓɟɣɌɪɥɔɡ ɐɔɌɏəɚ-

 

ȼɔɝ. 2 (Fig. 2) 

ȼɔɝ. 2.       ȰɔɌɏɜɌɘɘɧ. 

ȰɔɌɏəɚɝɞɔɣɑɝɖɌɫ ɓəɌɣɔɘɚɝɞɨ ɜɌɓɗɔɣəɧɡ ɘɑɞɚɐɔɖ ɚɢɑəɖɔ ɖɜɚɎɚɞɚɖɌ ɔ ɛɑɜɠɟɓɔɔ ɘɔɚɖɌɜɐɌ ɛɚ ɐɌəəɧɘ 

ȻɉȾ/ȶȾ Ɏ ɐɔɌɏəɚɝɞɔɖɑ ɝɞɑəɚɓɚɎ ɚɞɐɑɗɨəɧɡ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ 50-100%: ɜɑɏɔɚəɌɜəɚɏɚ ɖɚɜɚəɌɜəɚɏɚ ɜɑɓɑɜ-

ɎɌ (ȶȼ), ɝɟɘɘɌɜəɚɏɚ ɍɌɗɗɌ ɔɤɑɘɔɔ (SDS) ɔ ɖɚɘɍɔəɔɜɚɎɌəəɚɕ ɘɑɞɚɐɔɖɔ (ȶȼ + SDS). 

Fig. 2.    Diagrams.  

The diagnostic significance of various methods for assessing blood flow and myocardial perfusion according to 

PET/CT in the diagnosis of stenotic lesions of individual coronary arteries is 50 -100%: reg ional coronary reserve 

(ȶȼ), total ischemia score (SDS) and combined technique (ȶȼ + SDS). 
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ɝɞɔɣɑɝɖɟɪ ɞɚɣəɚɝɞɨ ȻɉȾ/ȶȾ, ɐɚɝɞɌɞɚɣəɚ ɝɗɚɒ-

əɚ əɌɕɞɔ ɐɎɌ ɌəɌɗɚɏɔɣəɧɡ ɔɝɝɗɑɐɚɎɌəɔɫ, ɛɚɗ-

əɚɝɞɨɪ ɝɚɎɛɌɐɌɪɥɔɡ ɛɚ ɟɝɗɚɎɔɫɘ ɔɡ ɛɜɚɎɑɐɑ-

əɔɫ. ȾɌɖ Ɏ ɜɌɍɚɞɑ Morton ɝ ɝɚɌɎɞ. Ɏ ɐɔɌɏəɚɝɞɔɖɑ 

ȴȭȽ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ 13N-Ɍɘɘɚəɔɫ ɣɟɎɝɞɎɔ-

ɞɑɗɨəɚɝɞɨ ɔ ɝɛɑɢɔɠɔɣəɚɝɞɨ ȶȼ ɛɚ ɝɜɌɎəɑəɔɪ ɝ 

əɌɤɔɘɔ ɛɚɖɌɓɌɞɑɗɫɘɔ ɚɖɌɓɌɗɔɝɨ ɍɚɗɑɑ ɝɍɌɗɌə-

ɝɔɜɚɎɌəəɧɘɔ: 82% ɔ 87% ɝɚɚɞɎɑɞɝɞɎɑəəɚ [14]. 

Ȼɜɔ ɩɞɚɘ ɛɚɜɚɏɚɎɌɫ ɎɑɗɔɣɔəɌ ȶȼ Ò1,44 Ɏ ɔɡ ɜɌ-

ɍɚɞɑ ɍɧɗɌ əɔɒɑ ɚɍɥɑɛɜɔəɫɞɚɕ, ɍɚɗɑɑ ɞɚɏɚ, ɓɌ 

ɛɚɗɚɒɔɞɑɗɨəɧɕ ɜɑɓɟɗɨɞɌɞ ɛɜɔəɫɞɚ ɝəɔɒɑəɔɑ ȶȼ 

Ɏ ɐɎɟɡ ɔɗɔ ɍɚɗɑɑ ɝɑɏɘɑəɞɌɡ ɚɐəɚɏɚ ɖɚɜɚəɌɜəɚɏɚ 

ɍɌɝɝɑɕəɌ ɝ ɝɟɒɑəɔɑɘ ɛɜɚɝɎɑɞɌ ɝɚɝɟɐɌ Ó70% ɛɚ 

ɐɌəəɧɘ ɔəɎɌɓɔɎəɚɕ ȶȯ, Ɍ Ɏɑɝɨ ɌəɌɗɔɓ ɐɌəəɧɡ 

Ɏɧɛɚɗəɑə əɌ ɘɌɗɚɕ ɏɜɟɛɛɑ ɛɌɢɔɑəɞɚɎ (n = 38). 

Ȯ ɜɌɍɚɞɑ Hajjiri ɝ ɝɚɌɎɞ., Ɏɧɛɚɗəɑəəɚɕ ɝ 

13N -Ɍɘɘɚəɔɑɘ əɌ ɘɚəɚ-ȻɉȾ-ɝɖɌəɑɜɑ, ɌɎɞɚɜɧ 

ɟɖɌɓɧɎɌɪɞ əɌ ɛɜɑɔɘɟɥɑɝɞɎɌ ȶȼ əɌɏɜɟɓɖɔ Ɏ ɐɔ-

Ɍɏəɚɝɞɔɖɑ ȴȭȽ ɛɚ ɝɜɌɎəɑəɔɪ ɝ  ɛɚɗɟɖɚɗɔɣɑ-

ɝɞɎɑəəɚɕ ɚɢɑəɖɚɕ: ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ɝɚɝɞɌɎɔɗɌ 

62% ɔ 48% ɝɚɚɞɎɑɞɝɞɎɑəəɚ, ɝɛɑɢɔɠɔɣəɚɝɞɨ ɐɗɫ 

Ɏɝɑɡ ɛɚɖɌɓɌɞɑɗɑɕ ɚɞɘɑɣɑəɌ əɌ ɚɐəɚɘ ɟɜɚɎəɑ 82-

85% [6].  

Ȯ əɌɤɑɕ ɜɌɍɚɞɑ ɎɧɝɚɖɌɫ ɝɛɑɢɔɠɔɣəɚɝɞɨ 

(100%) əɌɍɗɪɐɌɗɌɝɨ ɛɜɔ ɝɜɌɎəɔɞɑɗɨəɚ Ɏɧɝɚɖɚɘ 

ɛɚɜɚɏɑ ɚɞɝɑɣɖɔ: ȶȼ Ò2,5. ȺɐəɌɖɚ ɝɚɛɚɝɞɌɎɔɘɧɑ 

ɐɌəəɧɑ ɛɜɔɎɑɐɑəɧ Ɏ ɔɝɝɗɑɐɚɎɌəɔɔ Ito ɝ ɝɚɌɎɞ., 

ɖɚɞɚɜɧɑ Ɏ ɖɌɣɑɝɞɎɑ ɛɚɜɚɏɚɎɚɕ Ɏɑɗɔɣɔəɧ ȶȼ ɐɗɫ 

15Ⱥ-Ɏɚɐɧ ɛɜɔəɫɗɔ ɓəɌɣɑəɔɑ 2,8, Ɏ ɞɚ Ɏɜɑɘɫ ɖɌɖ 

əɌɔɍɚɗɑɑ ɜɌɝɛɜɚɝɞɜɌəɑəəɧɘ ɛɚɜɚɏɚɘ ɫɎɗɫɑɞɝɫ 

2,0. Ƚɛɑɢɔɠɔɣəɚɝɞɨ ɐɔɌɏəɚɝɞɔɖɔ ȴȭȽ Ɏ ɩɞɚɘ 

ɝɗɟɣɌɑ ɝɚɝɞɌɎɔɗɌ 100%, Ɍ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ð

95% [15].  

Ⱥɛɜɑɐɑɗɑəəɚɑ Ɏɗɔɫəɔɑ əɌ ɝɚɚɞəɚɤɑəɔɑ 

ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɔ ɔ ɝɛɑɢɔɠɔɣəɚɝɞɔ ɐɔɌɏəɚɝɞɔ-

ɖɔ Ɏ əɌɤɑɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɚɖɌɓɌɗ ɖɌɣɑɝɞɎɑəəɧɕ 

ɝɚɝɞɌɎ ɔɝɝɗɑɐɟɑɘɚɕ ɏɜɟɛɛɧ: ɛɜɑɎɌɗɔɜɚɎɌɗɔ 

ɍɚɗɨəɧɑ ɝ ɛɚɐɞɎɑɜɒɐɑəəɚɕ ȴȭȽ, ɖɚɞɚɜɧɑ ɝɚ-

ɝɞɌɎɔɗɔ ɐɚ 84%, Ɍ ɏɜɟɛɛɟ ɖɚəɞɜɚɗɫ ð ɞɚɗɨɖɚ 

16% ɛɌɢɔɑəɞɚɎ. Ȯ ɐɜɟɏɔɡ ɜɌɍɚɞɌɡ ɍɚɗɨəɧɑ ɝ 

ɛɚɐɞɎɑɜɒɐɑəəɚɕ ȴȭȽ ɝɚɝɞɌɎɗɫɗɔ ɘɑəɨɤɟɪ ɐɚ-

ɗɪ ɚɞ ɚɍɥɑɏɚ ɖɚɗɔɣɑɝɞɎɌ ɛɌɢɔɑəɞɚɎ: 39% 

(Hajjiri et al.) ɔ 69% (Ito et al.) [6, 15].  

ȶɜɚɘɑ ɞɚɏɚ, Ɏ ɍɚɗɨɤɔəɝɞɎɑ ɜɌɍɚɞ Ɏ ɖɌɣɑ-

ɝɞɎɑ ɖɜɔɞɑɜɔɫ ɛɌɞɚɗɚɏɔɔ ɔɝɛɚɗɨɓɚɎɌɗɌɝɨ Ɏɑɗɔ-

ɣɔəɌ ɏɗɚɍɌɗɨəɚɏɚ ȶȼ. ȸɧ ɛɜɔəɫɗɔ ɜɑɤɑəɔɑ ɔɝ-

ɛɚɗɨɓɚɎɌɞɨ Ɏ ɖɌɣɑɝɞɎɑ ɖɜɔɞɑɜɔɫ ɝəɔɒɑəɔɑ ɜɑ-

ɏɔɚəɌɜəɚɏɚ ȶȼ ɖɌɖ ɘɔəɔɘɟɘ Ɏ ɚɐəɚɘ ɖɚɜɚəɌɜ-

əɚɘ ɍɌɝɝɑɕəɑ, ɣɞɚɍɧ ɔɓɍɑɒɌɞɨ ɏɔɛɚɐɔɌɏəɚɝɞɔɖɔ 

Ɏ ɝɗɟɣɌɫɡ ɟɘɑɜɑəəɚɏɚ ɝəɔɒɑəɔɫ ȶȼ Ɏ ɚɐəɚɘ 

ɍɌɝɝɑɕəɑ, əɑ Ɏɗɔɫɪɥɑɏɚ əɌ Ɏɑɗɔɣɔəɟ ɏɗɚɍɌɗɨəɚ-

ɏɚ.  

ȮɚɓɎɜɌɥɌɫɝɨ ɖ əɌɤɔɘ ɜɑɓɟɗɨɞɌɞɌɘ, ɛɜɔ 

ɝɜɌɎəɑəɔɔ ɞɚɣəɚɝɞɔ ɛɌɜɌɘɑɞɜɚɎ ɖɚɗɔɣɑɝɞɎɑə-

əɚɕ ɔ ɛɚɗɟɖɚɗɔɣɑɝɞɎɑəəɚɕ ɘɑɞɚɐɔɖ, ɣɟɎɝɞɎɔ-

ɞɑɗɨəɚɝɞɨ ɐɔɌɏəɚɝɞɔɖɔ ȴȭȽ ɍɧɗɌ ɝ əɑɖɚɞɚɜɧɘ 

ɛɜɑɔɘɟɥɑɝɞɎɚɘ Ɏ ɛɚɗɨɓɟ SDS (79%). Ƚɛɑɢɔɠɔɣ-

əɚɝɞɨ, ɖɌɖ ɟɒɑ ɟɖɌɓɧɎɌɗɚɝɨ, ɍɧɗɌ Ɏɧɤɑ ɛɜɔ ɖɚ-

ɗɔɣɑɝɞɎɑəəɚɕ ȻɉȾ (ȶȼ ð 100% ɛɚ ɝɜɌɎəɑəɔɪ ɝ 

SDS ð 70%). ȸɧ ɝɣɔɞɌɑɘ, ɣɞɚ ɩɞɚ ɚɍɟɝɗɚɎɗɑəɚ 

ɚɝɚɍɑəəɚɝɞɫɘɔ ɚɍɘɑəɌ 13N-Ɍɘɘɚəɔɫ ɔɘɑəəɚ Ɏ 

ɍɚɖɚɎɚɕ ɝɞɑəɖɑ ȷȲ (ɍɌɝɝɑɕə ȺȮ), ɎɝɗɑɐɝɞɎɔɑ 

ɣɑɏɚ ɛɚ ɐɌəəɧɘ ɛɚɗɟɖɚɗɔɣɑɝɞɎɑəəɚɕ ɚɢɑəɖɔ Ɏ 

ɩɞɚɕ ɓɚəɑ ɟ ɘəɚɏɔɡ ɍɚɗɨəɧɡ ɚɛɜɑɐɑɗɫɑɞɝɫ ɝəɔ-

ɒɑəɔɑ əɌɖɚɛɗɑəɔɫ ɛɜɑɛɌɜɌɞɌ, ɎɧɜɌɒɑəəɚɑ Ɏ 

ɞɚɕ ɔɗɔ ɔəɚɕ ɝɞɑɛɑəɔ ɔ əɑ ɝɎɫɓɌəəɚɑ ɝ ɔɝɞɔə-

əɧɘ ɝəɔɒɑəɔɑɘ ɛɑɜɠɟɓɔɔ.  

ȶɜɚɘɑ ɞɚɏɚ, ɗɚɒəɚɛɚɗɚɒɔɞɑɗɨəɧɑ ɜɑɓɟɗɨ-

ɞɌɞɧ ɚɞɘɑɣɑəɧ ɛɜɔ əɌɗɔɣɔɔ ɟɘɑɜɑəəɚɏɚ ɝəɔ-

ɒɑəɔɫ əɌɖɚɛɗɑəɔɫ 13N-Ɍɘɘɚəɔɫ Ɏ ɚɍɗɌɝɞɔ Ɏɑɜ-

ɡɟɤɖɔ ȷȲ, ɣɞɚ ɚɍɟɝɗɚɎɗɑəɚ ɌəɌɞɚɘɔɣɑɝɖɔɘɔ 

ɚɝɚɍɑəəɚɝɞɫɘɔ (ɍɚɗɑɑ ɞɚəɖɔɕ ɘɔɚɖɌɜɐ Ɏ ɐɌəəɚɕ 

ɓɚəɑ ɟ əɑɖɚɞɚɜɧɡ ɛɌɢɔɑəɞɚɎ). 

Ȯɚ Ɏɝɑɡ ɎɧɤɑɟɖɌɓɌəəɧɡ ɝɗɟɣɌɫɡ ɖɚɗɔɣɑ-

ɝɞɎɑəəɌɫ ɚɢɑəɖɌ ɖɜɚɎɚɞɚɖɌ ɛɚɖɌɓɌɗɌ ɚɞɝɟɞ-

ɝɞɎɔɑ ɚɞɖɗɚəɑəɔɕ ɚɞ əɚɜɘɧ, ɣɞɚ ɔ ɛɚɓɎɚɗɔɗɚ 

ɛɚɎɧɝɔɞɨ ɝɛɑɢɔɠɔɣəɚɝɞɨ ɐɔɌɏəɚɝɞɔɖɔ ɐɚ 100%. 

ɉɞɚ ɐɚɖɌɓɧɎɌɑɞ, ɣɞɚ Ɏ ɛɚɐɚɍəɧɡ ɝɔɞɟɌɢɔɫɡ ɖɚ-

ɗɔɣɑɝɞɎɑəəɌɫ ɚɢɑəɖɌ ɚɍɗɌɐɌɑɞ əɑɝɚɘəɑəəɧɘ 

ɛɜɑɔɘɟɥɑɝɞɎɚɘ ɔ ɛɚɘɚɏɌɑɞ ɐɔɠɠɑɜɑəɢɔɜɚɎɌɞɨ 

ɛɌɞɚɗɚɏɔɣɑɝɖɚɑ ɝəɔɒɑəɔɑ əɌɖɚɛɗɑəɔɫ 13N-

Ɍɘɘɚəɔɫ ɚɞ ɠɔɓɔɚɗɚɏɔɣɑɝɖɚɏɚ.   

Ɂɚɞɫ ɍɚɗɨɤɔəɝɞɎɚ ɔɝɝɗɑɐɚɎɌəɔɕ ɛɜɚɐɑ-

ɘɚəɝɞɜɔɜɚɎɌɗɔ Ɏɧɝɚɖɟɪ ɔəɠɚɜɘɌɞɔɎəɚɝɞɨ ɖɚ-

ɗɔɣɑɝɞɎɑəəɧɡ ɛɚɖɌɓɌɞɑɗɑɕ ȻɉȾ/ȶȾ ɝɑɜɐɢɌ, əɚ, 

ɛɚ ɖɜɌɕəɑɕ ɘɑɜɑ, Ɏ ɐɎɟɡ ɖɜɟɛəɧɡ ɜɌɍɚɞɌɡ ɍɧɗɔ 

ɎɧɝɖɌɓɌəɧ ɚɛɌɝɑəɔɫ ɚɞəɚɝɔɞɑɗɨəɚ Ɏɚɓɘɚɒəɚɏɚ 

ɝəɔɒɑəɔɫ ɝɛɑɢɔɠɔɣəɚɝɞɔ, Ɏɑɜɚɫɞəɚ, ɔɓ-ɓɌ Ɏɗɔ-

ɫəɔɫ ɌɞɑɜɚɝɖɗɑɜɚɓɌ ɐɔɠɠɟɓəɚɏɚ ɞɔɛɌ ɔ ɘɔɖɜɚ-

ɎɌɝɖɟɗɫɜəɚɕ ɐɔɝɠɟəɖɢɔɔ. ȴɓ ɜɑɓɟɗɨɞɌɞɚɎ ɩɞɔɡ 

ɜɌɍɚɞ ɝɗɑɐɟɑɞ, ɣɞɚ ɝɚɡɜɌəəɧɑ ɏɗɚɍɌɗɨəɧɑ ȶȼ 

(>2,0) ɔ ȸȶ əɌɏɜɟɓɖɔ (>2,0 ɘɗ/ɘɔə/ɏ) ɔɘɑɪɞ 

ɛɜɑɎɚɝɡɚɐəɟɪ ȺȻɂ ɔ ɐɚɝɞɚɎɑɜəɚ ɔɝɖɗɪɣɌɪɞ 

əɌɗɔɣɔɑ ȴȭȽ ɝ Ɏɧɝɚɖɔɘ ɜɔɝɖɚɘ (ɛɚɜɌɒɑəɔɑ 

ɝɞɎɚɗɌ ȷȶȬ ɔ ɞɜɑɡɝɚɝɟɐɔɝɞɚɑ ɛɚɜɌɒɑəɔɑ): ɚɞɜɔ-

ɢɌɞɑɗɨəɌɫ ɛɜɚɏəɚɝɞɔɣɑɝɖɌɫ ɢɑəəɚɝɞɨ >95% [12, 

13, 16].  Ƚ ɐɜɟɏɚɕ ɝɞɚɜɚəɧ, əɔɓɖɔɑ ɓəɌɣɑəɔɫ ɏɗɚ-

ɍɌɗɨəɧɡ ȶȼ ɔ ȸȶ əɌɏɜɟɓɖɔ ɛɚɘɚɏɌɪɞ ɎɧɫɎɔɞɨ 

ɛɌɢɔɑəɞɚɎ ɝ ɘəɚɏɚɝɚɝɟɐɔɝɞɧɘ ɛɚɜɌɒɑəɔɑɘ ȶȬ 

ɔ Ɏɧɝɚɖɔɘ ɜɔɝɖɚɘ ɜɌɓɎɔɞɔɫ əɑɍɗɌɏɚɛɜɔɫɞəɧɡ 

ɝɑɜɐɑɣəɚ-ɝɚɝɟɐɔɝɞɧɡ ɝɚɍɧɞɔɕ. ȹɑɝɘɚɞɜɫ əɌ ɞɚ, 

ɣɞɚ ɛɚɜɚɏɚɎɧɑ ɓəɌɣɑəɔɫ ɘɚɏɟɞ ɓəɌɣɔɞɑɗɨəɚ ɜɌɓ-

ɗɔɣɌɞɨɝɫ Ɏ ɜɌɓəɧɡ ȻɉȾ-ɗɌɍɚɜɌɞɚɜɔɫɡ, Ɏ ɢɑɗɚɘ, 

ȶȼ <1,5 əɌ ɐɌəəɧɕ ɘɚɘɑəɞ ɫɎɗɫɑɞɝɫ ɚɍɥɑɛɜɔ-

əɫɞɚɕ Ɏɑɗɔɣɔəɚɕ ɐɗɫ Ɏɝɑɡ ȼɀȻ, Ɏ ɩɞɚɘ Ɏɚɛɜɚɝɑ 

ɟɖɌɓɧɎɌɪɥɔɕ əɌ ɞɫɒɑɗɚɑ ɞɑɣɑəɔɑ ȴȭȽ. 

ȹɌ ɝɗɑɐɟɪɥɑɘ ɩɞɌɛɑ ɔɓɟɣɑəɌ ɔəɠɚɜɘɌ-

ɞɔɎəɚɝɞɨ ȻɉȾ/ȶȾ ɝ 13N-Ɍɘɘɚəɔɑɘ Ɏ ɐɔɌɏəɚɝɞɔ-

ɖɑ ɝɞɑəɚɓɚɎ ɚɞɐɑɗɨəɧɡ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ. 

ȼɌɝɝɘɚɞɜɑəɧ ɞɑ ɒɑ ɛɚɖɌɓɌɞɑɗɔ, əɚ Ɏ ɍɌɝɝɑɕəɑ 

ɖɌɒɐɚɕ ɔɓ ɞɜɑɡ ɏɗɌɎəɧɡ Ɍɜɞɑɜɔɔ ɝɑɜɐɢɌ. Ȯ ɐɔɌ-

ɏəɚɝɞɔɖɑ ɝɞɑəɚɓɚɎ 50-100% Ɏ ɏɜɟɛɛɑ Ɍɜɞɑɜɔɕ 

(n=200) Ɏ əɌɤɑɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɍɚɗɑɑ Ɏɧɝɚɖɚɕ 

ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨɪ ɚɍɗɌɐɌɗɌ ɖɚɗɔɣɑɝɞɎɑəəɌɫ 

ɘɑɞɚɐɔɖɌ (ȶȼ ð 65%) ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɛɚɗɟɖɚɗɔ-

ɣɑɝɞɎɑəəɚɕ (SDS ð 57%). Ƚɛɑɢɔɠɔɣəɚɝɞɨ ɒɑ ɍɧ-

ɗɌ əɌ ɚɐəɚɘ ɟɜɚɎəɑ ɐɗɫ ȶȼ ɔ SDS ð 80 -81% (ɜɔɝ. 

3). 

ȭɚɗɑɑ ɐɑɞɌɗɨəɧɕ ɌəɌɗɔɓ ɝɚɍɝɞɎɑəəɧɡ ɐɌə-

əɧɡ ɛɚɖɌɓɌɗ, ɣɞɚ ɐɚɝɞɌɞɚɣəɚ ɍɚɗɨɤɚɑ ɖɚɗɔɣɑ-
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ɝɞɎɚ ɗɚɒəɚɚɞɜɔɢɌɞɑɗɨəɧɡ ɜɑɓɟɗɨɞɌɞɚɎ ɛɜɔ 

ɚɛɜɑɐɑɗɑəɔɔ ɝɞɑəɚɓɚɎ 50-100% Ɏ əɌɤɑɕ Ɏɧɍɚɜ-

ɖɑ, Ɏɑɜɚɫɞəɑɑ Ɏɝɑɏɚ, ɚɛɜɑɐɑɗɫɑɞɝɫ Ɏɧɝɚɖɔɘ 

ɛɜɚɢɑəɞɚɘ ɛɚɏɜɌəɔɣəɧɡ ɝɞɑəɚɓɚɎ (38% Ɍɜɞɑɜɔɕ 

ɝ ɝɟɒɑəɔɑɘ ɛɜɚɝɎɑɞɌ əɌ 50-74%), ɔɓ ɖɚɞɚɜɧɡ əɑ 

Ɏɝɑ, ɚɣɑɎɔɐəɚ,  ɫɎɗɫɪɞɝɫ ɏɑɘɚɐɔəɌɘɔɣɑɝɖɔ 

ɓəɌɣɔɘɧɘɔ, Ɍ ɚɢɑəɖɌ ɔəɎɌɓɔɎəɧɘ ɘɑɞɚɐɚɘ 

ɀȼȶ, ɖ ɝɚɒɌɗɑəɔɪ, əɑ ɛɜɚɎɚɐɔɗɌɝɨ. ȾɌɖ ɛɚɏɜɌ-

əɔɣəɧɑ ɝɞɑəɚɓɧ ɝɚɝɞɌɎɔɗɔ 79% Ɏɝɑɡ ȷȺ ɝɗɟɣɌɑɎ 

ɛɚ ɐɌəəɧɘ ȶȼ.  

ȷɚɒəɚɛɚɗɚɒɔɞɑɗɨəɧɑ ɜɑɓɟɗɨɞɌɞɧ ɚɞɘɑɣɌ-

ɗɔɝɨ ɜɑɒɑ ɔ ɝɚɝɞɌɎɔɗɔ 20% ɛɚ ɐɌəəɧɘ ɖɚɗɔɣɑ-

ɝɞɎɑəəɚɕ (ɐɗɫ ȶȼ) ɔ 19% ɐɗɫ ɛɚɗɟɖɚɗɔɣɑɝɞɎɑə-

əɚɕ (ɐɗɫ SDS) ɚɢɑəɖɔ. ȹɌ əɌɤ Ɏɓɏɗɫɐ, ɛɑɜɎɚɝɞɑ-

ɛɑəəɚɕ ɛɜɔɣɔəɚɕ ɞɌɖɔɡ ɜɑɓɟɗɨɞɌɞɚɎ ɘɚɒɑɞ 

ɍɧɞɨ ɘɔɖɜɚɎɌɝɖɟɗɫɜəɌɫ ɐɔɝɠɟəɖɢɔɫ. ȾɌɖ, ɝəɔ-

ɒɑəɔɑ ȶȼ Ɏ 76% ɚɞ Ɏɝɑɡ ȷȻ ɝɗɟɣɌɑɎ ɚɛɜɑɐɑɗɫ-

ɗɚɝɨ Ɏ Ɍɜɞɑɜɔɫɡ ɛɌɢɔɑəɞɚɎ ɝ ɐɔɠɠɟɓəɧɘ ɝəɔ-

ɒɑəɔɑɘ ȶȼ Ɏɚ Ɏɝɑɡ ɞɜɑɡ ɖɚɜɚəɌɜəɧɡ ɍɌɝɝɑɕəɌɡ. 

Ȱɜɟɏɔɘɔ ɛɜɔɣɔəɌɘɔ ȷȻ ɜɑɓɟɗɨɞɌɞɚɎ ɘɚɏɟɞ ɍɧɞɨ 

ɝɘɑɥɑəɔɑ ɖɚɜɚəɌɜəɧɡ ɍɌɝɝɑɕəɚɎ ɛɜɔ əɑɝɚɎɛɌ-

ɐɑəɔɔ ɔəɐɔɎɔɐɟɌɗɨəɚɕ ɌəɌɞɚɘɔɔ ȶȬ ɝɚ ɝɞɌə-

ɐɌɜɞəɚɕ ɛɚɗɫɜəɚɕ ɐɔɌɏɜɌɘɘɚɕ ɔɗɔ çɚɍɖɜɌɐɧ-

ɎɌəɔɑè ɛɜɔ əɌɗɔɣɔɔ ɍɚɗɑɑ ɓəɌɣɔɘɚɏɚ ɝɞɑəɚɓɌ Ɏ 

ɝɚɝɑɐəɑɘ ɖɚɜɚəɌɜəɚɘ ɍɌɝɝɑɕəɑ. Ȼɜɔ ɩɞɚɘ Ɏ 

ɏɜɟɛɛɑ ɓɐɚɜɚɎɧɡ ɛɌɢɔɑəɞɚɎ ȶȼ ɍɧɗ Ɏ ɛɜɑɐɑɗɌɡ 

əɚɜɘɧ Ɏɚ Ɏɝɑɡ ȶȬ. ȬəɌɗɚɏɔɣəɧɑ ɛɜɔɣɔəɧ ȷȻ 

ɝɗɟɣɌɑɎ ɡɌɜɌɖɞɑɜəɧ ɐɗɫ ȸȶ əɌɏɜɟɓɖɔ. 

Ƚɗɑɐɟɑɞ ɚɍɜɌɞɔɞɨ ɎəɔɘɌəɔɑ, ɣɞɚ Ɏ əɌɤɑɘ 

ɔɝɝɗɑɐɚɎɌəɔɔ ɛɜɔ ɔɝɛɚɗɨɓɚɎɌəɔɔ ɛɚɗɟɖɚɗɔɣɑ-

ɝɞɎɑəəɚɕ ɘɑɞɚɐɔɖɔ Ɏ ɐɔɌɏəɚɝɞɔɖɑ ɝɞɑəɚɓɚɎ ɚɞ-

ɐɑɗɨəɧɡ ȶȬ ɗɚɒəɚɚɞɜɔɢɌɞɑɗɨəɧɑ ɜɑɓɟɗɨɞɌɞɧ 

ɝɚɝɞɌɎɔɗɔ ɛɚɣɞɔ ɛɚɗɚɎɔəɟ (n=89/200, 44%). 

ȭɚɗɨɤɌɫ ɣɌɝɞɨ ȷȺ ɜɑɓɟɗɨɞɌɞɚɎ (69%) ɛɜɔəɌɐɗɑ-

ɒɌɗɌ ɏɜɟɛɛɑ ɛɌɢɔɑəɞɚɎ ɝ ɞɜɑɡɝɚɝɟɐɔɝɞɧɘ ɛɚ-

ɜɌɒɑəɔɑɘ ɖɚɜɚəɌɜəɚɏɚ ɜɟɝɗɌ. ȶɌɖ ɔɓɎɑɝɞəɚ, 

ɔɘɑəəɚ ɐɌəəɌɫ ɏɜɟɛɛɌ ɛɌɢɔɑəɞɚɎ ɫɎɗɫɑɞɝɫ 

əɌɔɍɚɗɑɑ ɝɗɚɒəɚɕ ɐɗɫ ɐɔɌɏəɚɝɞɔɖɔ ɝ ɛɚɘɚɥɨɪ 

ɛɚɗɟɖɚɗɔɣɑɝɞɎɑəəɚɕ ɘɑɞɚɐɔɖɔ ɚɢɑəɖɔ ɛɑɜɠɟ-

ɓɔɔ. ɉɞɚ ɝɎɫɓɌəɚ ɝ ɞɑɘ, ɣɞɚ Ɏ ɞɌɖɚɕ ɝɔɞɟɌɢɔɔ 

əɌɜɟɤɑəɔɑ ɖɜɚɎɚɝəɌɍɒɑəɔɫ Ɏɚɓɘɚɒəɚ Ɏɚ Ɏɝɑɡ 

ɖɜɟɛəɧɡ ɩɛɔɖɌɜɐɔɌɗɨəɧɡ Ɍɜɞɑɜɔɫɡ, ɣɞɚ ɛɜɔɎɚ-

ɐɔɞ ɖ ɜɌɎəɚɘɑɜəɚɘɟ ɝəɔɒɑəɔɪ əɌɖɚɛɗɑəɔɫ ɜɌ-

ɐɔɚɠɌɜɘɛɜɑɛɌɜɌɞɌ Ɏɚ Ɏɝɑɡ ɖɚɜɚəɌɜəɧɡ ɍɌɝ-

ɝɑɕəɌɡ ɔ ɚɞɝɟɞɝɞɎɔɪ ɎɔɓɟɌɗɨəɧɡ ɐɑɠɑɖɞɚɎ 

ɛɑɜɠɟɓɔɔ. ɉɞɚɞ ɠɑəɚɘɑə ɔɓɎɑɝɞɑə ɛɚɐ əɌɓɎɌəɔ-

ɑɘ çɝɍɌɗɌəɝɔɜɚɎɌəəɌɫ ɔɤɑɘɔɫè. Ⱥɐəɔɘ ɔɓ Ɏɚɓ-

ɘɚɒəɧɡ ɛɟɞɑɕ ɛɜɑɚɐɚɗɑəɔɫ ɐɌəəɚɕ ɛɜɚɍɗɑɘɧ 

ɫɎɗɫɑɞɝɫ ɔɝɛɚɗɨɓɚɎɌəɔɑ ɖɚɗɔɣɑɝɞɎɑəəɚɕ ɘɑɞɚ-

ɐɔɖɔ ȻɉȾ/ȶȾ.  

ȼɌɍɚɞ ɐɜɟɏɔɡ ɌɎɞɚɜɚɎ, ɛɚɝɎɫɥɑəəɧɡ ȻɉȾ-

ɐɔɌɏəɚɝɞɔɖɑ ɝɞɑəɚɓɚɎ ɚɞɐɑɗɨəɧɡ Ɍɜɞɑɜɔɕ, 

ɎɝɞɜɑɣɌɑɞɝɫ əɑɘəɚɏɚ, ɔ ɜɑɓɟɗɨɞɌɞɧ ɔɡ ɐɚɝɞɌ-

ɞɚɣəɚ ɎɌɜɔɌɍɑɗɨəɧ, əɚ Ɏɝɑ ɚəɔ ɝɡɚɐɫɞɝɫ əɌ ɫɎ-

əɚɘ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɘ ɛɜɑɔɘɟɥɑɝɞɎɑ ɖɚɗɔɣɑ-

ɝɞɎɑəəɧɡ ɛɚɖɌɓɌɞɑɗɑɕ ɖɜɚɎɚɞɚɖɌ. Lee ɝ ɝɚɌɎɞ. Ɏ 

ɔɝɝɗɑɐɚɎɌəɔɔ ɝ 13N-Ɍɘɘɚəɔɑɘ Ɏ ɐɔɌɏəɚɝɞɔɖɑ 

ɝɞɑəɚɓɚɎ ɚɞɐɑɗɨəɧɡ ȶȬ ɛɚɖɌɓɌɗɔ, ɣɞɚ ɖɚɗɔɣɑ-

ɝɞɎɑəəɌɫ ɚɢɑəɖɌ ɚɍɗɌɐɌɑɞ əɌɔɍɚɗɑɑ Ɏɧɝɚɖɚɕ 

ɔəɠɚɜɘɌɞɔɎəɚɝɞɨɪ ɝ ɛɜɑɔɘɟɥɑɝɞɎɚɘ Ɏ ɛɚɗɨɓɟ 

ɘɔɚɖɌɜɐɔɌɗɨəɚɏɚ ɖɜɚɎɚɞɚɖɌ. ȾɌɖ ɘɌɖɝɔɘɌɗɨəɧɑ 

ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ, ɝɛɑɢɔɠɔɣəɚɝɞɨ ɔ ɞɚɣəɚɝɞɨ 

ɍɧɗɔ ɡɌɜɌɖɞɑɜəɧ ɐɗɫ ȸȶ əɌɏɜɟɓɖɔ: 64%, 82% ɔ 

76% ɝɚɚɞɎɑɞɝɞɎɑəəɚ. ȹɌɔɘɑəɨɤɑɕ ɔəɠɚɜɘɌ-

ɞɔɎəɚɝɞɨɪ ɚɍɗɌɐɌɗɌ ɛɚɗɟɖɚɗɔɣɑɝɞɎɑəəɌɫ ɚɢɑə-

ɖɌ: ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ, ɝɛɑɢɔɠɔɣəɚɝɞɨ ɔ ɞɚɣ-

əɚɝɞɨ ɝɚɝɞɌɎɔɗɔ 51%, 74% ɔ 67% ɝɚɚɞɎɑɞɝɞɎɑə-

əɚ [17].  

Ƚɗɑɐɟɑɞ ɚɍɜɌɞɔɞɨ ɎəɔɘɌəɔɑ əɌ ɞɚ, ɣɞɚ Ɏ 

ɓɌɜɟɍɑɒəɚɕ ɗɔɞɑɜɌɞɟɜɑ ɑɝɞɨ ɐɌəəɧɑ ɚ ɍɚɗɨɤɑɕ 

ɔəɠɚɜɘɌɞɔɎəɚɝɞɔ ȸȶ əɌɏɜɟɓɖɔ Ɏ ɐɔɌɏəɚɝɞɔɖɑ 

ɝɞɑəɚɓɚɎ ɚɞɐɑɗɨəɧɡ ȶȬ ɛɚ ɝɜɌɎəɑəɔɪ ɝ ȶȼ, ɚɝɚ-

ɍɑəəɚ ɛɜɔ ȻɉȾ ɘɔɚɖɌɜɐɌ ɝ 15Ⱥ-Ɏɚɐɚɕ [18]. ȬɎ-

ɞɚɜɧ ɚɍɦɫɝəɫɪɞ ɩɞɚ ɞɑɘ, ɣɞɚ əɌ ȸȶ əɌɏɜɟɓɖɔ əɑ 

ɚɖɌɓɧɎɌɪɞ Ɏɗɔɫəɔɫ ɏɑɘɚɐɔəɌɘɔɣɑɝɖɔɑ ɠɌɖɞɚ-

ɜɧ, Ɏ ɞɚɘ ɣɔɝɗɑ ɃȽȽ ɔ ȬȰ.  ȶȼ, Ɏ ɝɎɚɪ ɚɣɑɜɑɐɨ, 

ɓɌɎɔɝɔɘ ɚɞ ȸȶ Ɏ ɛɚɖɚɑ, ɎɑɗɔɣɔəɌ ɖɚɞɚɜɚɏɚ ɘɚ-

ɒɑɞ ɓəɌɣɔɞɑɗɨəɚ ɎɌɜɨɔɜɚɎɌɞɨɝɫ. ȺɐəɌɖɚ ɜɑ-

ɓɟɗɨɞɌɞɧ əɌɤɑɏɚ ɛɜɑɐɧɐɟɥɑɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ 

ɩɞɔ ɐɌəəɧɑ əɑ ɛɚɐɞɎɑɜɒɐɌɪɞ. Ȯ əɌɤɑɘ ɔɝɝɗɑ-

ɐɚɎɌəɔɔ ɞɚɣəɚɝɞɨ ȶȼ ɔ ȸȶ əɌɏɜɟɓɖɔ Ɏ ɐɔɌɏəɚ-

ɝɞɔɖɑ ɝɞɑəɚɓɚɎ 50-100% ɍɧɗɔ ɍɗɔɓɖɔ (72% ɔ 

67% ɝɚɚɞɎɑɞɝɞɎɑəəɚ) [9]. 

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɘɧ ɔɓɟɣɔɗɔ ɐɔɌɏəɚɝɞɔɣɑ-

ɝɖɟɪ ɔəɠɚɜɘɌɞɔɎəɚɝɞɨ ɚɞɐɑɗɨəɚ Ɏɓɫɞɧɡ ɖɚɗɔ-

ɣɑɝɞɎɑəəɧɡ ɔ ɛɚɗɟɖɚɗɔɣɑɝɞɎɑəəɧɡ ȻɉȾ-

ɛɚɖɌɓɌɞɑɗɑɕ ɘɔɚɖɌɜɐɔɌɗɨəɚɏɚ ɖɜɚɎɚɞɚɖɌ. Ⱥɣɑ-

Ɏɔɐəɧɑ ɛɜɑɔɘɟɥɑɝɞɎɌ ɚɞɐɑɗɨəɧɡ ɔɓ əɔɡ ɛɚɓɎɚ-

ɗɔɗɔ əɌɘ ɜɌɓɜɌɍɚɞɌɞɨ ɖɚɘɍɔəɔɜɚɎɌəəɧɕ ɛɚɐ-

ɡɚɐ Ɏ ɚɢɑəɖɑ ɛɑɜɠɟɓɔɔ ɘɔɚɖɌɜɐɌ: ɘɧ ɔɝɛɚɗɨɓɚ-

ɎɌɗɔ ɚɐəɚɎɜɑɘɑəəɚ ɐɎɌ əɌɔɍɚɗɑɑ ɔəɠɚɜɘɌɞɔɎ-

əɧɡ ɛɚɖɌɓɌɞɑɗɫ ð ȶȼ ɔ SDS. Ƚ ɛɜɔɘɑəɑəɔɑɘ 

ɐɌəəɚɕ ɖɚɘɍɔəɔɜɚɎɌəəɚɕ ɘɑɞɚɐɔɖɔ ɐɔɌɏəɚɝɞɔ-

ɜɚɎɌɞɨ ȴȭȽ ɝɞɌɗɚ Ɏɚɓɘɚɒəɚ ɝɚ ɓəɌɣɔɘɚ ɍɚɗɑɑ 

Ɏɧɝɚɖɚɕ ɞɚɣəɚɝɞɨɪ. ȾɌɖ, ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ɟɎɑ-

ɗɔɣɔɗɌɝɨ ɐɚ 83%, ɝɛɑɢɔɠɔɣəɚɝɞɨ ɝɚɝɞɌɎɔɗɌ 

100%, ɞɚɣəɚɝɞɨ ɎɚɓɜɚɝɗɌ ɐɚ 86%. 

ȶɚɘɍɔəɔɜɚɎɌəəɌɫ ɘɑɞɚɐɔɖɌ ɚɢɑəɖɔ ɛɑɜ-

ɠɟɓɔɔ ɘɔɚɖɌɜɐɌ ɞɌɖɒɑ ɐɚɖɌɓɌɗɌ ɝɎɚɪ ɩɠɠɑɖ-

ɞɔɎəɚɝɞɨ ɔ Ɏ ɐɔɌɏəɚɝɞɔɖɑ ɝɞɑəɚɓɚɎ ɚɞɐɑɗɨəɧɡ 

ȶȬ ɔ ɛɜɚɐɑɘɚəɝɞɜɔɜɚɎɌɗɌ ɝɟɥɑɝɞɎɑəəɚɑ ɟɗɟɣ-

ɤɑəɔɑ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɕ ɔəɠɚɜɘɌɞɔɎəɚɝɞɔ: ɟɎɑ-

ɗɔɣɑəɔɑ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɔ ɝ 56-65% ɐɚ 78%, ɝɚ-

ɡɜɌəɑəɔɑ ɝɛɑɢɔɠɔɣəɚɝɞɔ əɌ 80% ɟɜɚɎəɑ ɔ ɞɌɖ-

ɒɑ ɛɚɎɧɤɑəɔɑ ɞɚɣəɚɝɞɔ ɝ 67-72% ɐɚ 79%. 

Ȯɧɝɚɖɔɕ ɟɜɚɎɑəɨ ɔəɠɚɜɘɌɞɔɎəɚɝɞɔ ɖɚɘ-

ɍɔəɔɜɚɎɌəəɚɕ ɘɑɞɚɐɔɖɔ ɍɧɗ ɐɚɝɞɔɏəɟɞ, Ɏ ɞɚɘ 

ɣɔɝɗɑ, ɍɗɌɏɚɐɌɜɫ ɞɚɘɟ, ɣɞɚ əɌɘ ɟɐɌɗɚɝɨ ɝ ɍɚɗɑɑ 

Ɏɧɝɚɖɚɕ ɞɚɣəɚɝɞɨɪ ɐɔɠɠɑɜɑəɢɔɜɚɎɌɞɨ ɝəɔɒɑ-

əɔɑ ɛɑɜɠɟɓɔɔ ɛɚ ɓɌɐəɑɍɚɖɚɎɚɕ ɝɞɑəɖɑ ɔ Ɏɑɜ-

ɡɟɤɖɑ ȷȲ ɔ ɚɛɜɑɐɑɗɔɞɨ ɑɏɚ ɏɑəɑɓ: ɔɘɑɑɞ ɘɑɝɞɚ 

ɔɝɞɔəəɚɑ ɝəɔɒɑəɔɑ ɖɜɚɎɚɞɚɖɌ, ɚɍɟɝɗɚɎɗɑəəɚɑ 

əɌɗɔɣɔɑɘ ɝɞɑəɚɓɌ, ɔɗɔ ɐɌəəɚɑ ɫɎɗɑəɔɑ ɝɎɫɓɌəɚ 

ɝ ɠɔɓɔɚɗɚɏɔɣɑɝɖɔɘɔ ɚɝɚɍɑəəɚɝɞɫɘɔ əɌɖɚɛɗɑəɔɫ 

13N -Ɍɘɘɚəɔɫ. 

ȻɚɎɧɝɔɞɨ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ɐɔɌɏəɚɝɞɔɖɔ 

ɝɞɑəɚɓɚɎ ɚɞɐɑɗɨəɧɡ ȶȬ əɌɘ ɞɌɖɒɑ ɟɐɌɗɚɝɨ ɓɌ 

ɝɣɑɞ ɖɚɘɍɔəɔɜɚɎɌəəɧɕ ɛɚɐɡɚɐɌ ð  ɔɝɛɚɗɨɓɚɎɌ-

əɔɫ ɐɌəəɧɡ ɖɚɜɚəɌɜəɚɏɚ ɜɑɓɑɜɎɌ  ɛɚɓɎɚɗɔɗɚ 

ɛɜɑɚɐɚɗɑɞɨ ɩɠɠɑɖɞ çɝɍɌɗɌəɝɔɜɚɎɌəəɚɕ ɔɤɑ-
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ɘɔɔè, ɖɚɞɚɜɌɫ ɫɎɗɫɑɞɝɫ ɛɜɔɣɔəɚɕ əɔɓɖɚɕ ɔə-

ɠɚɜɘɌɞɔɎəɚɝɞɔ ɛɑɜɠɟɓɔɚəəɧɡ ɔɝɝɗɑɐɚɎɌəɔɕ, 

ɚɝəɚɎɌəəɧɡ ɞɚɗɨɖɚ əɌ ɎɔɓɟɌɗɨəɚɕ ɔ ɛɚɗɟɖɚɗɔ-

ɣɑɝɞɎɑəəɚɕ ɚɢɑəɖɑ [12, 13, 16]. 

ȰɌəəɧɑ ɓɌɜɟɍɑɒəɚɕ ɗɔɞɑɜɌɞɟɜɧ ɛɚɐɞɎɑɜ-

ɒɐɌɪɞ əɌɤɔ ɜɑɓɟɗɨɞɌɞɧ. Ȯ ɔɝɝɗɑɐɚɎɌəɔɔ Lee ɝ 

ɝɚɌɎɞ. ɛɜɚɎɑɗɔ ɌəɌɗɔɓ əɑɝɖɚɗɨɖɔɡ ɐɔɌɏəɚɝɞɔɣɑ-

ɝɖɔɡ ɘɚɐɑɗɑɕ ɝ ɛɚɘɚɥɨɪ ɛɚɝɞɜɚɑəɔɫ ROC-

ɖɜɔɎɧɡ ɔ ɐɚɖɌɓɌɗɔ, ɣɞɚ əɌɔɘɑəɨɤɑɕ ɔəɠɚɜɘɌ-

ɞɔɎəɚɝɞɨɪ Ɏ ɐɔɌɏəɚɝɞɔɖɑ ɝɞɑəɚɓɚɎ ɚɞɐɑɗɨəɧɡ 

Ɍɜɞɑɜɔɕ ɚɍɗɌɐɌɑɞ ɛɚɗɟɖɚɗɔɣɑɝɞɎɑəəɌɫ ɚɢɑəɖɌ 

ɛɑɜɠɟɓɔɔ (AUC=0,626). ȹɚ ɛɜɔ ɔɝɛɚɗɨɓɚɎɌəɔɔ 

ɘɚɐɑɗɔ, ɎɖɗɪɣɌɪɥɑɕ ɛɚɗɟɖɚɗɔɣɑɝɞɎɑəəɧɕ ɛɚ-

ɖɌɓɌɞɑɗɨ (ɚɞəɚɝɔɞɑɗɨəɧɕ ɐɑɠɑɖɞ ɛɑɜɠɟɓɔɔ ð 

relative PD) ɔ ȶȼ, ɚɛɜɑɐɑɗɫɑɞɝɫ ɓəɌɣɔɘɚ ɍɚɗɑɑ 

Ɏɧɝɚɖɚɑ ɖɌɣɑɝɞɎɚ ɐɔɌɏəɚɝɞɔɖɔ (AUC=0,740, p 

<0,001), [17].  

Ȯ ɐɜɟɏɚɕ ɜɌɍɚɞɑ Naya ɝ ɝɚɌɎɞ. ɞɌɖɒɑ ɔɝ-

ɝɗɑɐɟɪɞ əɑɝɖɚɗɨɖɚ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɡ ɘɚɐɑɗɑɕ 

ɜɌɓɗɔɣəɧɡ ɛɚɖɌɓɌɞɑɗɑɕ Ɏ ɚɛɜɑɐɑɗɑəɔɔ Ɏɧɝɚɖɚɕ 

Ɏɑɜɚɫɞəɚɝɞɔ ȴȭȽ. ȸɚɐɑɗɨ, ɎɖɗɪɣɌɪɥɌɫ ɖɚɗɔ-

ɣɑɝɞɎɑəəɧɕ ȻɉȾ-ɛɚɖɌɓɌɞɑɗɨ ȶȼ, ɛɜɔ ɛɚɘɚɥɔ 

ROC-ɌəɌɗɔɓɌ ɞɌɖɒɑ ɛɜɚɐɑɘɚəɝɞɜɔɜɚɎɌɗɌ 

əɌɔɗɟɣɤɑɑ ɖɌɣɑɝɞɎɚ (AUC=0,731) ɛɚ ɝɜɌɎəɑəɔɪ 

ɝ ɘɚɐɑɗɨɪ, ɝɚɝɞɚɫɥɑɕ ɞɚɗɨɖɚ ɔɓ ɛɚɗɟɖɚɗɔɣɑ-

ɝɞɎɑəəɧɡ ɛɚɖɌɓɌɞɑɗɑɕ (AUC=0,682) [13]. 

Ȯ ɜɑɓɟɗɨɞɌɞɑ ɛɜɑɐɛɜɔəɫɞɚɏɚ əɌɘɔ ɔɝɝɗɑ-

ɐɚɎɌəɔɫ ɘɚɒəɚ ɝɐɑɗɌɞɨ ɎɧɎɚɐ, ɣɞɚ ɖɚɘɍɔəɔɜɚ-

ɎɌəəɚɑ ɔɝɛɚɗɨɓɚɎɌəɔɑ ɖɚɗɔɣɑɝɞɎɑəəɚɕ ɔ ɛɚɗɟ-

ɖɚɗɔɣɑɝɞɎɑəəɚɕ ɘɑɞɚɐɔɖ ɚɢɑəɖɔ ɖɜɚɎɚɞɚɖɌ ɔ 

ɛɑɜɠɟɓɔɔ ɍɚɗɑɑ ɩɠɠɑɖɞɔɎəɚ ɖɌɖ ɐɗɫ ɐɔɌɏəɚ-

ɝɞɔɖɔ ȴȭȽ ɟ ɚɞɐɑɗɨəɚ Ɏɓɫɞɚɏɚ ɛɌɢɔɑəɞɌ, ɞɌɖ ɔ 

ɝɞɑəɚɓɚɎ ɚɞɐɑɗɨəɧɡ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ.   

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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ȶȬȶ ȴȽȻȺȷɈȳȺȮȬȾɈ  ɄȶȬȷȿ  ȶȬȵȳȱȼȬ Ȱȷɋ ȻȼȴȹɋȾȴɋ ȰȴȬȯȹȺȽȾȴɃȱȽȶȴɁ 

ȼȱɄȱȹȴȵ Ȼȼȴ ȸȿȷɈȾȴȻȬȼȬȸȱȾȼȴɃȱȽȶȺȵ ȸȼȾ ȸȺȷȺɃȹȺȵ Ȳȱȷȱȳɇ 
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ɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. ȼɌɓɜɌɍɚɞɖɌ ɟəɔɎɑɜɝɌɗɨəɚɕ ɝɔɝɞɑɘɧ ɚɢɑəɖɔ ȸȼ-

ɔɓɚɍɜɌɒɑəɔɕ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɧ.  

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. ȮɧɝɚɖɌɫ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ɔ ɝɛɑɢɔɠɔɣəɚɝɞɨ   ȸȼȾ ɘɚ-

ɗɚɣəɚɕ ɒɑɗɑɓɧ (ȸȼȾ ȸȲ) ɛɚɓɎɚɗɫɪɞ ɔɝɛɚɗɨɓɚɎɌɞɨ ɘɑɞɚɐ ɐɗɫ ɟɞɚɣəɫɪɥɑɕ ɐɔ-

Ɍɏəɚɝɞɔɖɔ ɓɌɍɚɗɑɎɌəɔɕ ɜɌɓɗɔɣəɚɕ ɛɜɔɜɚɐɧ ɔ ɜɌɖɌ ɛɜɔ ɝɖɜɔəɔəɏɚɎɚɘ ɚɍɝɗɑɐɚɎɌəɔɔ 

ɒɑəɥɔə ɔɓ   ɏɜɟɛɛɧ Ɏɧɝɚɖɚɏɚ ɜɔɝɖɌ.  

ȼɑɓɟɗɨɞɌɞɧ. ȸȼȾ ɎɔɓɟɌɗɔɓɌɢɔɫ  ɘɚɗɚɣəɚɕ ɒɑɗɑɓɧ  ɚɞɗɔɣɌɑɞɝɫ ɘəɚɏɚɚɍɜɌɓɔɑɘ 

ɔɓɚɍɜɌɒɑəɔɕ ɝ ɜɌɓəɚɕ ȸȼ-ɎɓɎɑɤɑəəɚɝɞɨɪ, ɣɞɚ ɞɜɑɍɟɑɞ ɝɞɜɟɖɞɟɜɔɜɚɎɌəəɚɏɚ ɛɚɐɡɚɐɌ 

ɛɜɔ ɚɛɔɝɌəɔɔ ɞɚɘɚɏɜɌɘɘ. ȺɞɝɟɞɝɞɎɔɑ ɞɌɖɚɏɚ ɛɚɐɡɚɐɌ ɛɚɎɧɤɌɑɞ ɖɚɗɔɣɑɝɞɎɚ ɗɚɒəɚɛɚ-

ɗɚɒɔɞɑɗɨəɧɡ ɓɌɖɗɪɣɑəɔɕ ɔ əɔɎɑɗɔɜɟɑɞ  ɛɜɑɔɘɟɥɑɝɞɎɌ ɘɑɞɚɐɌ, ɓɌɝɞɌɎɗɫɫ əɑɚɛɜɌɎɐɌəəɚ 

ɔɝɛɚɗɨɓɚɎɌɞɨ ɐɚɛɚɗəɔɞɑɗɨəɧɑ ɞɑɡəɚɗɚɏɔɔ ɚɍɝɗɑɐɚɎɌəɔɫ. ȾɌɖɒɑ   ɤɔɜɚɖɚ ɜɌɝɛɜɚɝɞɜɌ-

əɑəəɌɫ Ɏ ɘɔɜɚɎɚɕ ɛɜɌɖɞɔɖɑ  ɝɔɝɞɑɘɌ BI-RADS (ȽɔɝɞɑɘɌ ɚɛɔɝɌəɔɫ ɔ ɚɍɜɌɍɚɞɖɔ ɐɌəəɧɡ 

ɗɟɣɑɎɧɡ ɔɝɝɗɑɐɚɎɌəɔɕ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɧ)  ɐɗɫ  ɝɞɌəɐɌɜɞɔɓɔɜɚɎɌəəɚɏɚ ɔ ɝɞɜɟɖɞɟɜɔɜɚ-

ɎɌəəɚɏɚ ɚɛɔɝɌəɔɫ  ɘɑɐɔɢɔəɝɖɔɡ ɔɓɚɍɜɌɒɑəɔɕ əɑ ɝɚɐɑɜɒɔɞ ɛɜɌɎɔɗ ɛɜɔəɫɞɔɫ ɚɖɚəɣɌ-

ɞɑɗɨəɧɡ ɖɗɔəɔɣɑɝɖɔɡ ɜɑɤɑəɔɕ.  ɉɞɚɞ ɛɜɚɍɑɗ Ɏɚɝɛɚɗəɫɑɞ ɤɖɌɗɌ ȶɌɕɓɑɜɌ, ɖɚɞɚɜɌɫ Ɏɖɗɪ-

ɣɌɑɞ 4 əɑɓɌɎɔɝɔɘɧɡ ɖɜɔɞɑɜɔɫ ɔɓ ɗɑɖɝɔɖɚəɌ BI-RADS (ɖɚəɞɟɜ ɚɛɟɡɚɗɔ, ɖɔəɑɞɔɣɑɝɖɌɫ 

ɖɜɔɎɌɫ, Ɏəɟɞɜɑəəɑɑ ɖɚəɞɜɌɝɞəɚɑ ɟɝɔɗɑəɔɑ, ɛɜɔɓəɌɖɔ əɌɗɔɣɔɫ ɚɞɑɖɌ), ɝɚɎɚɖɟɛəɚ ɛɜɑɐ-

ɝɞɌɎɗɑəəɧɑ Ɏ Ɏɔɐɑ ɐɔɌɏɜɌɘɘɧ.  

ȳɌɖɗɪɣɑəɔɑ. Ȯɧɣɔɝɗɫɑɘɧɕ ɝ ɛɚɘɚɥɨɪ ɤɖɌɗɧ ȶɌɕɓɑɜɌ ɔɞɚɏɚɎɧɕ ɍɌɗɗ əɌɐɑɒəɚ 

ɚɢɑəɔɎɌɑɞ Ɏɑɜɚɫɞəɚɝɞɨ ɓɗɚɖɌɣɑɝɞɎɑəəɚɏɚ ɛɜɚɢɑɝɝɌ əɑɓɌɎɔɝɔɘɚ ɚɞ ɚɛɧɞɌ ɔɝɝɗɑɐɚɎɌɞɑɗɫ.  

ȰɌəəɧɕ ɔɗɗɪɝɞɜɔɜɚɎɌəəɧɕ ɚɍɓɚɜ ɫɎɗɫɑɞɝɫ ɛɜɌɖɞɔɣɑɝɖɔɘ ɜɟɖɚɎɚɐɝɞɎɚɘ ɖ ɛɜɔɘɑəɑəɔɪ 

ɤɖɌɗɧ ȶɌɕɓɑɜɌ ɛɜɔ ɔəɞɑɜɛɜɑɞɌɢɔɔ ȸȼȾ ȸȲ. 

ȶɗɪɣɑɎɧɑ ɘɚɘɑəɞɧ. 1) Ȼɜɔ ȸȼȾ ȸȲ əɑɚɍɡɚɐɔɘɧ ɝɞɌəɐɌɜɞɔɓɌɢɔɫ ɛɚɐɏɚɞɚɎɖɔ 

ɛɌɢɔɑəɞɌ, ɘɑɞɚɐɔɖɔ Ɏɧɛɚɗəɑəɔɫ ɔɝɝɗɑɐɚɎɌəɔɫ ɔ ɚɛɔɝɌəɔɫ ɛɚɗɟɣɑəəɧɡ ɜɑɓɟɗɨɞɌɞɚɎ. 2) 

ȺɛɔɝɌəɔɑ ȸȼȾ ȸȲ ɎɖɗɪɣɌɑɞ ɚɢɑəɖɟ ɛɌɜɑəɡɔɘɧ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɧ, ɡɌɜɌɖɞɑɜɔɝɞɔɖɟ ɛɌ-

ɞɚɗɚɏɔɣɑɝɖɔɡ ɚɣɌɏɚɎ ɔ ɐɚɛɚɗəɔɞɑɗɨəɧɡ əɌɡɚɐɚɖ. 3) ɄɖɌɗɌ ȶɌɕɓɑɜɌ ɚɝəɚɎɌəɌ əɌ ɛɜɔə-

ɢɔɛɌɡ ɐɚɖɌɓɌɞɑɗɨəɚɕ ɘɑɐɔɢɔəɧ, ɚɍɑɝɛɑɣɔɎɌɑɞ ɩɠɠɑɖɞɔɎəɟɪ ɐɔɌɏəɚɝɞɔɖɔ ɛɜɔ ɝɚɍɗɪ-

ɐɑəɔɔ Ɏɧɤɑɛɑɜɑɣɔɝɗɑəəɧɡ ɠɌɖɞɚɜɚɎ. 

 

ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ȸȼȾ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɧ, ɛɜɔəɫɞɔɑ ɖɗɔəɔɣɑɝɖɔɡ ɜɑɤɑəɔɕ, ɜɌɖ 

ɘɚɗɚɣəɚɕ ɒɑɗɑɓɧ, ɐɔɌɏəɚɝɞɔɣɑɝɖɔɕ ɘɌɜɤɜɟɞ. 

 

ȶɚəɞɌɖɞəɧɕ ɌɎɞɚɜ: ȸɌɓɚ ȸ.ȷ., e-mail: m_mazo@mail.ru  

 

Ȱɗɫ ɢɔɞɔɜɚɎɌəɔɫ: Ȱɔɞɢɑɗɨ ȸ., ȸɌɓɚ ȸ.ȷ., ȼɚɒɖɚɎɌ ȹ.ȴ., Ɂɚɜɟɒɔɖ Ƚ.Ȭ., ȶɟɛɗɑ-

ɎɌɢɖɌɫ Ȱ.ȴ., ȭɟɝɨɖɚ ȱ.Ȭ., Ɂɚɐɔɖɫə ȯ.ȶ., ȭɌɗɨɞɢɑɜ Ȼ.Ȭ.Ⱦ. ȶɌɖ ɔɝɛɚɗɨɓɚɎɌɞɨ  ɤɖɌɗɟ  ɖɌɕ-

ɓɑɜɌ ɐɗɫ ɛɜɔəɫɞɔɫ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɡ ɜɑɤɑəɔɕ ɛɜɔ ɘɟɗɨɞɔɛɌɜɌɘɑɞɜɔɣɑɝɖɚɕ ȸȼȾ ɘɚ-

ɗɚɣəɚɕ ɒɑɗɑɓɧ. REJR 2020; 10(3):58 -76. DOI:10.21569/2222 -7415 -2020 -10-3-58-76.  
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1 - ȿəɔɎɑɜɝɔɞɑɞɝɖɌɫ ɍɚɗɨəɔ-

ɢɌ ɉɜɗɌəɏɑə-ȹɪɜəɍɑɜɏ,  

ɏ. ɉɜɗɌəɏɑə, ȯɑɜɘɌəɔɫ. 

2 - ȹɌɢɔɚəɌɗɨəɧɕ ɢɑəɞɜ 

ɚəɖɚɗɚɏɔɔ ɜɑɛɜɚɐɟɖɞɔɎəɧɡ 

ɚɜɏɌəɚɎ ȸȹȴȺȴ ɔɘ. Ȼ.Ȭ. 

ȯɑɜɢɑəɌ ñ ɠɔɗɔɌɗɌ ɀȯȭȿ 

çȹɌɢɔɚəɌɗɨəɧɕ ɘɑɐɔɢɔə-

ɝɖɔɕ ɔɝɝɗɑɐɚɎɌɞɑɗɨɝɖɔɕ 

ɢɑəɞɜ ɜɌɐɔɚɗɚɏɔɔè  

ȸɔəɓɐɜɌɎɌ ȼɚɝɝɔɔ,  

ɏ. ȸɚɝɖɎɌ, ȼɚɝɝɔɫ. 

3 - ɀȹȸȺ ɀȯȬȺȿ ȮȺ  

çȼɚɝɝɔɕɝɖɔɕ ɟəɔɎɑɜɝɔɞɑɞ  

ɐɜɟɒɍɧ əɌɜɚɐɚɎè,  

ɏ. ȸɚɝɖɎɌ, ȼɚɝɝɔɫ 

4 - ȼɑɝɛɟɍɗɔɖɌəɝɖɔɕ əɌɟɣəɚ-

ɛɜɌɖɞɔɣɑɝɖɔɕ ɢɑəɞɜ ɚəɖɚɗɚ-

ɏɔɔ ɔ ɘɑɐɔɢɔəɝɖɚɕ ɜɌɐɔɚɗɚ-

ɏɔɔ ɔɘ. ȹ.ȹ. ȬɗɑɖɝɌəɐɜɚɎɌ, 

Ɍɏɜ. ȷɑɝəɚɕ, ȭɑɗɌɜɟɝɨ. 

5 - ȺȺȺ çȷɑɣɑɍəɚ-

ɐɔɌɏəɚɝɞɔɣɑɝɖɔɕ ɢɑəɞɜ 

ȸɑɒɐɟəɌɜɚɐəɚɏɚ  

ɔəɝɞɔɞɟɞɌ ɍɔɚɗɚɏɔɣɑɝɖɔɡ 

ɝɔɝɞɑɘ ɔɘɑəɔ Ƚɑɜɏɑɫ  

ȭɑɜɑɓɔəɌè,  

ɏ. ȽɌəɖɞ-Ȼɑɞɑɜɍɟɜɏ, ȼɚɝɝɔɫ. 

6 - ɀȯȭȿ "ȹɌɢɔɚəɌɗɨəɧɕ 

ɘɑɐɔɢɔəɝɖɔɕ ɔɝɝɗɑɐɚɎɌɞɑɗɨ-

ɝɖɔɕ ɢɑəɞɜ ɚəɖɚɗɚɏɔɔ ɔɘɑəɔ 

ȹ.ȹ. ȻɑɞɜɚɎɌ" ȸɔəɔɝɞɑɜɝɞɎɌ 

ɓɐɜɌɎɚɚɡɜɌəɑəɔɫ ȼɀ,  

ɏ. ȽɌəɖɞ-Ȼɑɞɑɜɍɟɜɏ, ȼɚɝɝɔɫ. 

7 - ȻɑɜɎɧɕ ȽɌəɖɞ-

Ȼɑɞɑɜɍɟɜɏɝɖɔɕ ɏɚɝɟɐɌɜ-

ɝɞɎɑəəɧɕ ɘɑɐɔɢɔəɝɖɔɕ 

ɟəɔɎɑɜɝɔɞɑɞ ɔɘ. ɌɖɌɐ. ȴ.Ȼ. 

ȻɌɎɗɚɎɌ,  

ɏ. ȽɌəɖɞ-Ȼɑɞɑɜɍɟɜɏ,  

ȼɚɝɝɔɫ.  

8 - ɀȯȭȺȿ ȮȺ çȼɚɝɝɔɕɝɖɌɫ 

ɌɖɌɐɑɘɔɫ əɌɜɚɐəɚɏɚ ɡɚɓɫɕ-

ɝɞɎɌ ɔ ɏɚɝɟɐɌɜɝɞɎɑəəɚɕ 

ɝɗɟɒɍɧ ɛɜɔ Ȼɜɑɓɔɐɑəɞɑ 

ȼɚɝɝɔɕɝɖɚɕ ɀɑɐɑɜɌɢɔɔè,  

ɏ. ȸɚɝɖɎɌ, ȼɚɝɝɔɫ. 

9 - Ȯɑəɝɖɔɕ ɘɑɐɔɢɔəɝɖɔɕ 

ɟəɔɎɑɜɝɔɞɑɞ 

ɏ. ȮɑəɌ, ȬɎɝɞɜɔɫ. 
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HOW TO USE THE KAISER SCORE AS A CLINICAL DECISION RULE FOR DIAGNOSIS 

IN MULTIPARAMETRIC BREAST MRI 

 

Dietzel  M.1, Mazo  M.L.2,3, Rozhkova  N.V.2,3, Kharuzhyk S.A.4, Kuplevatskaya  D.I.5,  

Busko E.A.6,7, Hodikan G.K. 8, Baltzer P.A. T.9 

 

urpose.  Development of a universal system for evaluating MRI images of th e breast. 

Material and methods.  Due to its superior sens itivity, breast MRI (bMRI) has been 

established as an important additional diagnostic tool in the breast clinic and is 

used for screening in patients with an elevated risk for breast cancer.  

Results.  Breast MRI, however, is a complex tool, providing multi ple images contai n-

ing several contrasts. Thus, reading bMRI requires a structured approach. A lack of stru c-

ture will increase the rate of false -positive findings and sacrifice most of the advantages of 

bMRI as additional work -up will be required. While the  BI -RADS (Breast Imaging Reporting 

And Data System) lexicon is a major step toward standardised and structured reporting, it 

does not provide a clinical decision rule with which to guide diagnostic decisions. Such a 

clinical decision rule, however, is prov ided by the Kaiser score, which combines five ind e-

pendent diagnostic BI -RADS lexicon criteria (margins, SI -time curve type, internal e n-

hancement and presence of oedema) in an intuitive flowchart.  

Conclusion.  The resulting score provides probabilities of m alignancy that can be 

used for evidence -based decision -making in the breast clinic. Notably, considerable benefits 

have been demonstrated for radiologists with initial and intermediate e xperience in bMRI. 

This pictorial essay is a practical guide to the ap plication of the Kaiser score in the interpr e-

tation of breast MRI examinations.  

Teaching Points.  1)bMRI requires standardisation of patient -management, prot o-

cols, and reading set -up. 2) Reading bMRI includes the assessment of breast parenchyma, 

associated findings, and lesions. 3) Diagnostic decisions should be made according to ev i-

dence-based clinical decision rules. 4) The evidence -based Kaiser score is applicable ind e-

pendent of bMRI protocol and scanner.  5) The Kaiser score provides high diagnostic accur a-

cy with low inter -observer variabi l ity.  

  

 Keywords: BreastMRI , ɝlinical decision -making , breast cancer , patientmanag ement  
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ȼȾ ɘɚɗɚɣəɧɡ ɒɑɗɬɓ (ȸȼȾ ȸȲ) ɍɧɗɌ 

ɎɛɑɜɎɧɑ ɛɜɚɎɑɐɑəɌ ɐɎɟɘɫ ɑɎɜɚɛɑɕ-

ɝɖɔɘɔ ɜɌɐɔɚɗɚɏɌɘɔ ȽɔɗɨɎɔɑɕ Ɂɑɕ-

ɎɌəɏ-ȶɬɍɜɟəəɑɜ ɔ Ȯɑɜəɑɜɚɘ Ȭɗɚɔ-

ɓɚɘ ȶɌɕɓɑɜɚɘ Ɏ ɝɑɜɑɐɔəɑ 1980-ɡ ɏɚ-

ɐɚɎ [1, 2] . ȶɗɔəɔɣɑɝɖɔɕ ɚɛɧɞ  ɛɚɖɌɓɌɗ   Ɏɧɝɚ-

ɖɟɪ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ  ɘɑɞɚɐɌ Ɏ ɎɧɫɎɗɑəɔɔ ɜɌ-

ɖɌ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɧ (ȼȸȲ), ɣɞɚ ɚɛɜɑɐɑɗɔɗɚ ɑɏɚ  

ɘɑɝɞɚ ɖɌɖ ɚɝəɚɎəɚɏɚ ɝɜɑɐɝɞɎɌ ɎɔɓɟɌɗɔɓɌɢɔɔ 

Ɏɞɚɜɚɕ ɗɔəɔɔ [3ð8]. ȹɑɝɘɚɞɜɫ əɌ ɛɜɚɐɚɗɒɌɪ-

ɥɔɑɝɫ ɐɔɝɖɟɝɝɔɔ, ɍɧɗɔ ɟɝɞɌəɚɎɗɑəɧ ɚɝəɚɎəɧɑ 

ɛɚɖɌɓɌəɔɫ ɖ ȸȼȾ ȸȲ ɛɜɔ  ɝɖɜɔəɔəɏɑ Ɏ ɏɜɟɛɛɌɡ 

Ɏɧɝɚɖɚɏɚ ɜɔɝɖɌ, Ɍ ɞɌɖɒɑ ð ɛɜɔ əɑɝɚɚɞɎɑɞɝɞɎɔɔ 

ɖɗɔəɔɣɑɝɖɔɡ ɐɌəəɧɡ ɔ ɝɞɌəɐɌɜɞəɧɡ ɜɌɐɔɚɗɚɏɔ-

ɣɑɝɖɔɡ ɘɑɞɚɐɚɎ  [4, 5, 9, 10]. 

Ȯɘɑɝɞɑ ɝ ɞɑɘ, ɚɖɚəɣɌɞɑɗɨəɌɫ ɛɚɝɞɌəɚɎɖɌ 

ɐɔɌɏəɚɓɌ ɝ ɛɚɘɚɥɨɪ ȸȼȾ ȸȲ   ɚɝɞɌɑɞɝɫ ɝɗɚɒ-

əɚɕ ɓɌɐɌɣɑɕ Ɏ ɝɎɫɓɔ ɝ əɑɚɍɡɚɐɔɘɚɝɞɨɪ   ɘɟɗɨ-

ɞɔɛɌɜɌɘɑɞɜɔɣɑɝɖɚɕ ɚɢɑəɖɔ ɘəɚɒɑɝɞɎɌ ɖɜɔɞɑ-

ɜɔɑɎ Ɏ ɜɌɓɗɔɣəɧɡ ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɫɡ (Ⱦ1/T2-

ɎɓɎɑɤɑəəɧɑ ɔɓɚɍɜɌɒɑəɔɫ (Ȯȴ), ɐɔəɌɘɔɣɑɝɖɚɑ 

ɖɚəɞɜɌɝɞəɚɑ ɟɝɔɗɑəɔɑ, ɐɔɠɠɟɓɔɚəəɚ-

ɎɓɎɑɤɑəəɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ (ȰȮȴ)), ɡɌɜɌɖɞɑɜɔɓɟ-

ɪɥɔɡ ɛɌɞɚɗɚɏɔɣɑɝɖɔɕ ɚɣɌɏ. ȰɔɌɏəɚɝɞɔɣɑɝɖɌɫ 

ɔəɠɚɜɘɌɢɔɫ ɖɌɒɐɚɕ ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɔ ɐɚɗɒ-

əɌ ɍɧɞɨ ɛɜɚɌəɌɗɔɓɔɜɚɎɌəɌ ɔəɐɔɎɔɐɟɌɗɨəɚ,   

ɝɚɛɚɝɞɌɎɗɑəɌ ɐɜɟɏ ɝ ɐɜɟɏɚɘ ɔ ɚɍɚɍɥɑəɌ ɐɗɫ   

ɚɖɚəɣɌɞɑɗɨəɚɕ ɚɢɑəɖɔ [11]. Ȼɜɔ  ɝɚɍɗɪɐɑəɔɔ 

ɌɗɏɚɜɔɞɘɌ ɔɝɝɗɑɐɚɎɌəɔɫ,  ɛɜɔɘɑəɑəɔɔ ɝɞɌəɐɌɜ-

ɞɔɓɔɜɚɎɌəəɧɡ ɖɜɔɞɑɜɔɑɎ ɜɌɝɤɔɠɜɚɎɖɔ ȸȼȾ 

ȸȲ ɐɌɑɞ Ɏɧɝɚɖɟɪ ɞɚɣəɚɝɞɨ, ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ɔ 

ɝɛɑɢɔɠɔɣəɚɝɞɨ [12ð15].  
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ȺɞɝɟɞɝɞɎɔɑ ɛɚɐɚɍəɚɏɚ ɝɞɜɟɖɞɟɜɔɜɚɎɌəəɚɏɚ 

ɛɚɐɡɚɐɌ ɖ ɔəɞɑɜɛɜɑɞɌɢɔɔ ɛɚɗɟɣɑəəɚɕ ɎɔɓɟɌɗɨ-

əɚɕ ɔəɠɚɜɘɌɢɔɔ ɛɜɔɎɚɐɔɞ ɖ ɜɚɝɞɟ ɣɌɝɞɚɞɧ 

ɗɚɒəɚɛɚɗɚɒɔɞɑɗɨəɧɡ ɓɌɖɗɪɣɑəɔɕ, ɣɞɚ əɔɎɑɗɔ-

ɜɟɑɞ   ɛɜɑɔɘɟɥɑɝɞɎɌ ȸȼȾ ȸȲ ɔ ɞɜɑɍɟɑɞ ɐɚɛɚɗ-

əɔɞɑɗɨəɧɡ ɔɝɝɗɑɐɚɎɌəɔɕ.  

Ⱥɛɜɑɐɑɗɫɪɥɔɘ ɟɝɗɚɎɔɑɘ ɐɗɫ ɛɚɝɞɌəɚɎɖɔ 

ɞɚɣəɚɏɚ ɐɔɌɏəɚɓɌ ɫɎɗɫɑɞɝɫ ɖɌɣɑɝɞɎɑəəɚ ɛɜɚɎɑ-

ɐɑəəɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ.   

Ȯɞɚɜɧɘ ɟɝɗɚɎɔɑɘ ɫɎɗɫɑɞɝɫ ɝɞɌəɐɌɜɞɔɓɌ-

ɢɔɫ ɔəɞɑɜɛɜɑɞɌɢɔɔ ɔɓɚɍɜɌɒɑəɔɕ, ɟɣɔɞɧɎɌɪ-

ɥɌɫ ɘɟɗɨɞɔɛɌɜɌɘɑɞɜɔɣɑɝɖɟɪ ɛɜɔɜɚɐɟ ȸȼȾ ȸȲ.  

ȽɞɌəɐɌɜɞɔɓɌɢɔɫ ɚɛɔɝɌəɔɫ ɜɑɓɟɗɨɞɌɞɚɎ ɔɝ-

ɝɗɑɐɚɎɌəɔɫ ɔɝɖɗɪɣɌɑɞ ɓɌɎɔɝɔɘɚɝɞɨ ɚɞ ɚɛɧɞɌ 

ɎɜɌɣɌ.  

Ƚ ɟɣɑɞɚɘ ɝɖɌɓɌəəɚɏɚ, ɝɔɝɞɑɘɌ BI-RADS ð 

ɩɞɚ əɑ ɛɜɌɎɔɗɚ ɛɜɔəɫɞɔɫ ɖɗɔəɔɣɑɝɖɔɡ ɜɑɤɑəɔɕ 

(Ɍəɏɗ. clinical decision rule), Ɍ ɝɖɚɜɑɑ ɗɑɖɝɔɖɚə, 

ɚɍɥɔɕ ɫɓɧɖ ɐɗɫ ɚɛɔɝɌəɔɫ ɛɚɜɌɒɑəɔɕ ȸȲ [16].  

ȼɌɓɜɌɍɚɞɌəəɚɑ Ȯɑɜəɑɜɚɘ ȶɌɕɓɑɜɚɘ ɛɜɌɎɔ-

ɗɚ ɛɜɔəɫɞɔɫ ɜɑɤɑəɔɕ əɌɓɎɌɗɔ ăɝɔɝɞɑɘɚɕ ɚɢɑə-

ɖɔ ȶɌɕɓɑɜɌò (coȶ) ɔɗɔ  ăɤɖɌɗɚɕ ȶɌɕɓɑɜɌò [16ð

18] .    

ȹɌɝɞɚɫɥɌɫ ɜɌɍɚɞɌ ɛɜɑɝɗɑɐɟɑɞ ɢɑɗɨ ɟɗɟɣ-

ɤɔɞɨ ɎɓɌɔɘɚɛɚəɔɘɌəɔɑ ɘɑɒɐɟ ɎɜɌɣɌɘɔ ɜɌɓəɧɡ 

ɝɞɜɌə, ɏɚɎɚɜɫɥɔɡ əɌ ɜɌɓəɧɡ ɫɓɧɖɌɡ, ɝ ɛɚɘɚ-

ɥɨɪ ɑɐɔəɚɕ ɞɑɜɘɔəɚɗɚɏɔɔ. ȺəɌ ɛɚɐɏɚɞɚɎɗɑəɌ 

əɌ ɚɝəɚɎɑ Ɍəɏɗɚɫɓɧɣəɚɕ ɝɞɌɞɨɔ ɔ ɫɎɗɫɑɞɝɫ 

ɛɜɌɖɞɔɣɑɝɖɔɘ ɜɟɖɚɎɚɐɝɞɎɚɘ ɛɚ ɛɜɔɘɑəɑəɔɪ 

ɤɖɌɗɧ ȶɌɕɓɑɜɌ ɛɜɔ ɔəɞɑɜɛɜɑɞɌɢɔɔ ȸȼȾ ɘɚɗɚɣ-

əɧɡ ɒɑɗɬɓ ɐɗɫ  (DOI: 10.1007/s13244-018 -0611 -

8). 

ȶɌɣɑɝɞɎɚ ɎɔɓɟɌɗɔɓɌɢɔɔ. 

ȹɑɚɍɡɚɐɔɘɧɘ ɟɝɗɚɎɔɑɘ ɐɗɫ ɞɚɣəɚɕ ɐɔɌ-

ɏəɚɝɞɔɖɔ ɫɎɗɫɑɞɝɫ ɖɌɣɑɝɞɎɑəəɌɫ ɎɔɓɟɌɗɔɓɌɢɔɫ, 

ɎɖɗɪɣɌɫ ɖɌɖ ɝɞɌəɐɌɜɞɔɓɚɎɌəəɟɪ ɛɚɐɏɚɞɚɎɖɟ 

ɛɌɢɔɑəɞɌ, ɞɌɖ ɔ ɝɞɌɍɔɗɨəɚɑ ɖɌɣɑɝɞɎɚ ɔɓɚɍɜɌɒɑ-

əɔɕ Ɏ ɝɚɚɞɎɑɞɝɞɎɔɔ ɝ ɓɌɜɌəɑɑ ɚɛɜɑɐɑɗɑəəɧɘɔ 

ɝɞɌəɐɌɜɞɌɘɔ.  ȻɑɜɎɚɝɞɑɛɑəəɚɑ ɓəɌɣɑəɔɑ ɔɘɑɪɞ 

ɝɖɔɌɗɚɏɔɣɑɝɖɔɑ ɛɜɔɓəɌɖɔ ɛɚɜɌɒɑəɔɫ, ɚɝɚɍɑə-

əɚɝɞɔ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ ɟɣɌɝɞ-

ɖɚɎ ɔ ɐɚɛɚɗəɔɞɑɗɨəɧɑ ɛɜɔɓəɌɖɔ. ȰɌɒɑ ɛɜɔ 

ɘəɚɏɚɗɑɞəɑɘ ɚɛɧɞɑ ɜɑəɞɏɑəɚɗɚɏɌ ɝɚɍɗɪɐɑəɔɑ 

ɑɐɔəɚɏɚ ɛɜɚɞɚɖɚɗɌ ɛɜɔ ɝɜɌɎəɑəɔɔ ɝ ɛɜɑɐɧɐɟ-

ɥɔɘɔ ɔɝɝɗɑɐɚɎɌəɔɫɘɔ ɛɚɘɚɏɌɑɞ ɛɜɚɢɑɝɝɟ ɐɔɌ-

ɏəɚɝɞɔɖɔ.  Ȼɜɚɞɚɖɚɗ ɎɔɓɟɌɗɔɓɌɢɔɔ ɐɚɗɒɑə ɍɧɞɨ   

ɖɚɜɚɞɖɔɘ ɔ ɎɖɗɪɣɌɞɨ ɞɚɗɨɖɚ ɐɔɌɏəɚɝɞɔɣɑɝɖɔ 

ɓəɌɣɔɘɧɑ ɔɘɛɟɗɨɝəɧɑ ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɔ (ɜɔɝ. 

1). ȽɚɎɜɑɘɑəəɧɕ ɛɜɚɞɚɖɚɗ ɝɖɌəɔɜɚɎɌəɔɫ ȸȼȾ 

ȸȲ ɐɚɗɒɑə ɍɧɞɨ ɘɟɗɨɞɔɛɌɜɌɘɑɞɜɔɣɑɝɖɔɘ ɔ 

ɎɖɗɪɣɌɞɨ T2-Ȯȴ, ȰȮȴ ɔ ɐɔəɌɘɔɣɑɝɖɔɑ ɖɚə-

ɞɜɌɝɞəɚ-ɟɝɔɗɑəəɧɑ T1-ɎɓɎɑɤɑəəɧɑ ɔɓɚɍɜɌɒɑ-

əɔɫ  [4, 5, 9, 12].  

ȶɗɪɣɑɎɧɘɔ ɌɝɛɑɖɞɌɘɔ Ɏ ɛɚɗɟɣɑəɔɔ ɔɓɚɍ-

ɜɌɒɑəɔɕ ɫɎɗɫɪɞɝɫ ɝɗɑɐɟɪɥɔɑ: 

¶ ȼɑɒɔɘ ɒɔɜɚɛɚɐɌɎɗɑəɔɫ ɘɚɒɑɞ ɍɧɞɨ ɐɚ-

ɍɌɎɗɑə ɖ ɝɖɌəɔɜɚɎɌəɔɪ T1-Ȯȴ ɔ/ɔɗɔ T2-Ȯȴ Ɏ 

ɝɚɚɞɎɑɞɝɞɎɔɔ ɝ ɗɔɣəɧɘɔ ɛɜɑɐɛɚɣɞɑəɔɫɘɔ ɔ ɫɎ-

ɗɫɑɞɝɫ ɚɍɫɓɌɞɑɗɨəɧɘ ɛɜɔ ȰȮȴ. ȼɑɓɟɗɨɞɌɞɧ 

ɝɛɑɖɞɜɌɗɨəɚɏɚ ɜɑɒɔɘɌ ɒɔɜɚɛɚɐɌɎɗɑəɔɫ ɝɔɗɨəɚ 

ɓɌɎɔɝɫɞ ɚɞ ɝɚɝɞɌɎɌ ɞɖɌəɔ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɧ (ɡɟ-

ɒɑ Ɏ ɘɚɗɚɣəɧɡ ɒɑɗɑɓɌɡ ɝ ɛɜɑɚɍɗɌɐɌəɔɑɘ ɒɔɜɚ-

Ɏɚɕ ɞɖɌəɔ) ɔ ɚɐəɚɜɚɐəɚɝɞɔ ɛɚɗɫ B0 (əɔɒɑ Ɏ ɍɚ-

ɗɑɑ ɝɔɗɨəɧɡ ɛɚɗɫɡ ɔ ɝɞɌɜɧɡ ɝɔɝɞɑɘɌɡ ȸȼȾ). 

ȬɗɨɞɑɜəɌɞɔɎɚɕ ɞɌɖɔɘ ɞɑɡəɔɖɌɘ ɒɔɜɚɛɚɐɌɎɗɑ-

əɔɫ ɐɗɫ ɎɔɓɟɌɗɔɓɌɢɔɔ T1-Ȯȴ ɔ T2-Ȯȴ ɫɎɗɫɑɞɝɫ 

ɘɑɞɚɐ ȰɔɖɝɚəɌ, ɖɚɞɚɜɧɕ Ɏ ɓəɌɣɔɞɑɗɨəɚɕ ɝɞɑɛɑ-

əɔ əɑ ɓɌɎɔɝɔɞ ɚɞ ɚɐəɚɜɚɐəɚɝɞɔ ɛɚɗɫ B0. 

¶ ȻɜɚɝɞɜɌəɝɞɎɑəəɚɑ ɜɌɓɜɑɤɑəɔɑ Ɏ ɛɗɚɝɖɚ-

ɝɞɔ ɝɖɌəɔɜɚɎɌəɔɫ ɏɚɜɌɓɐɚ ɎɌɒəɑɑ ɐɗɫ ɚɍɥɑɕ 

ɚɢɑəɖɔ ɔɓɚɍɜɌɒɑəɔɫ əɑɒɑɗɔ ɞɚɗɥɔəɌ ɝɜɑɓɌ. 

Ȼɚɩɞɚɘɟ ɜɑɖɚɘɑəɐɟɑɞɝɫ ɛɜɔɘɑəɫɞɨ əɑɔɓɚɞɜɚɛ-

əɧɑ Ɏɚɖɝɑɗɔ ɝ ɚɞəɚɝɔɞɑɗɨəɚ Ɏɧɝɚɖɚɕ ɞɚɗɥɔəɚɕ 

ɝɜɑɓɌ ɐɗɫ ɚɍɑɝɛɑɣɑəɔɫ ɐɚɝɞɌɞɚɣəɚɏɚ ɚɞəɚɤɑəɔɫ 

ɝɔɏəɌɗ/ɤɟɘ (SNR). ȾɚɗɥɔəɌ ɝɜɑɓɌ ɐɚɗɒəɌ ɝɚ-

ɝɞɌɎɗɫɞɨ ɚɖɚɗɚ 2 ɘɘ, əɚ əɑ ɍɚɗɑɑ 3 ɘɘ, ɣɞɚɍɧ 

ɔɓɍɑɒɌɞɨ ɩɠɠɑɖɞɌ ɣɌɝɞɔɣəɚɏɚ ɚɍɦɑɘəɚɏɚ. 

¶ ȶɚəɞɜɌɝɞəɧɑ ɎɑɥɑɝɞɎɌ ɝɗɑɐɟɑɞ ɎɎɚɐɔɞɨ Ɏ 

ɝɞɌəɐɌɜɞəɚɕ ɐɚɓɔɜɚɎɖɑ 0,1 ɘɘɚɗɨ/ɖɏ ɘɌɝɝɧ ɞɑ-

ɗɌ. ȰɔəɌɘɔɣɑɝɖɔɑ ɔɓɚɍɜɌɒɑəɔɫ ɝɗɑɐɟɑɞ ɛɚɗɟ-

ɣɌɞɨ Ɏ ɞɑɣɑəɔɑ 4-5 ɘɔə ɛɚɝɗɑ ɔəɦɑɖɢɔɔ. Ⱥɞɝɜɚ-

ɣɑəəɚɑ ɝɖɌəɔɜɚɎɌəɔɑ ɐɚɍɌɎɗɫɑɞ ɗɔɤɨ əɑɓəɌɣɔ-

ɞɑɗɨəɟɪ ɐɔɌɏəɚɝɞɔɣɑɝɖɟɪ ɔəɠɚɜɘɌɢɔɪ. ȳɌ-

ɐɑɜɒɖɌ ɎɎɑɐɑəɔɫ ɖɚəɞɜɌɝɞəɚɏɚ ɎɑɥɑɝɞɎɌ ɐɚɗɒ-

əɌ ɍɧɞɨ ɟɝɞɌəɚɎɗɑəɌ ɞɌɖɔɘ ɚɍɜɌɓɚɘ, ɣɞɚɍɧ 

ɚɍɑɝɛɑɣɔɞɨ ɌɐɑɖɎɌɞəɚɑ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑ Ɏ 

ɛɑɜɎɚɕ ɛɚɝɞɖɚəɞɜɌɝɞəɚɕ ɠɌɓɑ, ɚɛɜɑɐɑɗɫɑɘɚɑ 

ɖɌɖ ɖɚəɞɜɌɝɞəɚɑ ɟɝɔɗɑəɔɑ əɑ ɞɚɗɨɖɚ Ɏ Ɍɜɞɑɜɔ-

Ɍɗɨəɧɡ ɝɚɝɟɐɌɡ, əɚ ɔ Ɏɚ Ɏɝɑɡ ɖɚəɞɜɌɝɞɔɜɟɑɘɧɡ 

ɛɚɜɌɒɑəɔɫɡ. Ȯɜɑɘɑəəɚɑ ɜɌɓɜɑɤɑəɔɑ ɐɚɗɒəɚ 

ɍɧɞɨ ɘɑəɑɑ 2 ɘɔə. 

¶ ȭɌɓɚɎɚɑ ɐɔɠɠɟɓɔɚəəɚ-ɎɓɎɑɤɑəəɚɑ ɔɝ-

ɝɗɑɐɚɎɌəɔɑ (ȰȮȴ) ɐɚɗɒəɚ Ɏɧɛɚɗəɫɞɨɝɫ Ɏ Ɍɖɝɔ-

Ɍɗɨəɚɕ ɛɜɚɑɖɢɔɔ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɐɎɟɡ ɓəɌɣɑ-

əɔɕ ɠɌɖɞɚɜɌ ɐɔɠɠɟɓɔɔ b, ɎɖɗɪɣɌɫ ɚɐɔə əɔɓ-

ɖɔɕ (b0-50 ɝ/ɘɘ2) ɔ ɚɐɔə Ɏɧɝɚɖɔɕ (ɚɖɚɗɚ 800 

ɝ/ɘɘ2). ȳəɌɣɑəɔɑ b0 ɞɜɑɍɟɑɞ ɘɑəɨɤɑ Ɏɜɑɘɑəɔ 

ɐɗɫ ɝɖɌəɔɜɚɎɌəɔɫ, ɞɌɖ ɖɌɖ əɑ ɔɝɛɚɗɨɓɟɑɞɝɫ 

ɐɔɠɠɟɓɔɚəəɚ-ɝɑəɝɔɍɔɗɔɓɔɜɟɪɥɔɕ ɏɜɌɐɔɑəɞ, 

ɞɚɏɐɌ ɖɌɖ b50 ɟɘɑəɨɤɌɑɞ ɎɖɗɌɐ ɛɑɜɠɟɓɔɔɔ Ɏ 

ɓəɌɣɑəɔɑ ɔɓɘɑɜɫɑɘɚɏɚ ɖɚɩɠɠɔɢɔɑəɞɌ ɐɔɠɠɟ-

ɓɔɔ (ȴȶȰ). ȼɑɖɚɘɑəɐɟɑɞɝɫ ɜɑɒɔɘ ɒɔɜɚɛɚɐɌɎɗɑ-

əɔɫ SPAIR. ȻɜɚɝɞɜɌəɝɞɎɑəəɚɑ ɜɌɓɜɑɤɑəɔɑ 

ɐɚɗɒəɚ ɍɧɞɨ Ɍəɔɓɚɞɜɚɛəɧɘ (ɍɚɗɑɑ Ɏɧɝɚɖɚɑ ɜɌɓ-

ɜɑɤɑəɔɑ Ɏ ɛɗɚɝɖɚɝɞɔ ɝɖɌəɔɜɚɎɌəɔɫ) ɔ əɌɝɞɚɗɨ-

ɖɚ Ɏɧɝɚɖɔɘ, əɌɝɖɚɗɨɖɚ ɩɞɚ ɛɚɓɎɚɗɫɪɞ ɟɝɗɚɎɔɫ 

SNR. 

Ȯ ɐɚɛɚɗəɑəɔɑ ɖ ɩɖɚəɚɘɔɣɑɝɖɔɘ ɌɝɛɑɖɞɌɘ, 

ɛɜɚɐɚɗɒɔɞɑɗɨəɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɛɜɔɎɚɐɔɞ ɖ 

ɟɝɞɌɗɚɝɞɔ ɛɌɢɔɑəɞɌ ɔ ɛɚɫɎɗɑəɔɪ ɐɎɔɏɌɞɑɗɨəɧɡ 

ɌɜɞɑɠɌɖɞɚɎ, ɟɡɟɐɤɌɪɥɔɡ ɖɌɣɑɝɞɎɚ ɔɓɚɍɜɌɒɑ-

əɔɫ. ȶɎɌɗɔɠɔɢɔɜɚɎɌəəɧɕ ɝɛɑɢɔɌɗɔɝɞ ɟɐɑɗɫɑɞ 

ɍɚɗɨɤɚɑ ɎəɔɘɌəɔɑ ɩɘɚɢɔɚəɌɗɨəɚɕ ɝɎɫɓɔ ɝ ɛɌ-

ɢɔɑəɞɚɘ, ɫɎɗɫɪɥɑɕɝɫ ɎɌɒəɧɘ ɠɌɖɞɚɜɚɘ ɚɍɑɝ-

ɛɑɣɑəɔɫ ɖɌɣɑɝɞɎɑəəɚɏɚ ɚɍɝɗɑɐɚɎɌəɔɫ. 

ȼɌɝɤɔɠɜɚɎɖɌ ɔɓɚɍɜɌɒɑəɔɕ. 

Ȱɗɫ ɟɝɖɚɜɑəɔɫ ɜɌɝɤɔɠɜɚɎɖɔ ȸȼȾ ȸȲ ɔ 

ɝəɔɒɑəɔɫ ɣɔɝɗɌ Ɏɚɓɘɚɒəɧɡ ɚɤɔɍɚɖ ɜɑɖɚɘɑə-

ɐɟɑɞɝɫ ɔɝɛɚɗɨɓɚɎɌɞɨ ɝɞɌəɐɌɜɞəɧɕ ɛɜɚɞɚɖɚɗ 

ɜɌɓɘɑɥɑəɔɫ ɔɓɚɍɜɌɒɑəɔɕ əɌ ɩɖɜɌəɑ. Ƚɑɜɔɔ  
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ɔɓɚɍɜɌɒɑəɔɕ ɐɚɗɒəɧ ɍɧɞɨ ɝɔəɡɜɚəɔɓɔɜɚɎɌəɧ 

ɘɑɒɐɟ ɝɚɍɚɕ ɔ ɚɞɚɍɜɌɒɑəɧ ɝɚ ɝɞɌəɐɌɜɞɔɓɔɜɚ-

ɎɌəəɧɘɔ ɛɌɜɌɘɑɞɜɌɘɔ ɚɖəɌ ɎɔɓɟɌɗɔɓɌɢɔɔ. ɉɞɚ 

ɛɚɓɎɚɗɫɑɞ   ɚɐəɚɎɜɑɘɑəəɚ ɔ ɞɚɣəɚ ɔəɞɑɜɛɜɑɞɔ-

ɜɚɎɌɞɨ Ɏɝɑ ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɔ ɝ ɜɌɓɗɔɣəɧɘɔ 

ɟɜɚɎəɫɘɔ ɟɎɑɗɔɣɑəɔɫ (ɜɔɝ.2)  

ȴəɞɑɜɛɜɑɞɌɢɔɪ ȸȼȾ ȸȲ ɝɗɑɐɟɑɞ ɛɜɚɎɚ-

ɐɔɞɨ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ  ɗɑɖɝɔɖɚəɌ BI-RADS ɐɗɫ 

ȸȼȾ, ɚɍɑɝɛɑɣɔɎɌɪɥɑɏɚ ɑɐɔəɚɚɍɜɌɓɔɑ ɞɑɜɘɔəɚɎ 

ɐɗɫ ɛɚəɔɘɌəɔɫ ɝɛɑɢɔɌɗɔɝɞɌɘɔ ɜɌɓɗɔɣəɧɡ ɚɞɐɑ-

ɗɑəɔɕ  ɔ ɟɣɜɑɒɐɑəɔɕ. Ȼɑɜɑɐ ɚɢɑəɖɚɕ ɛɚɜɌɒɑ-

əɔɫ ɚɢɑəɔɎɌɪɞ ɖɚɗɔɣɑɝɞɎɚ ɠɔɍɜɚɓəɚ-

ɒɑɗɑɓɔɝɞɚɕ ɞɖɌəɔ ɔ ɠɚəɚɎɚɑ ɟɝɔɗɑəɔɑ ɛɌɜɑə-

ɡɔɘɧ [19]. 

ȴɐɑəɞɔɠɔɖɌɢɔɫ ɔ ɚɛɔɝɌəɔɑ ɛɚɜɌɒɑəɔɫ. 

ȻɌɞɚɗɚɏɔɣɑɝɖɔɕ ɟɣɌɝɞɚɖ əɌ ȸȼ-

ɞɚɘɚɏɜɌɘɘɌɡ ɚɛɜɑɐɑɗɫɑɞɝɫ ɖɌɖ  əɌɖɌɛɗɔɎɌɪ-

ɥɌɫ ɖɚəɞɜɌɝɞəɧɕ ɛɜɑɛɌɜɌɞ ɝɞɜɟɖɞɟɜɌ, ɖɚɞɚɜɌɫ 

əɑ ɘɚɒɑɞ ɍɧɞɨ ɚɍɦɫɝəɑəɌ əɚɜɘɌɗɨəɚɕ ɌəɌɞɚɘɔ-

ɑɕ, ɎɖɗɪɣɌɫ ɠɚəɚɎɚɑ ɖɚəɞɜɌɝɞəɚɑ ɟɝɔɗɑəɔɑ, 

ɚɝɗɚɒəɑəəɧɑ ɖɔɝɞɧ ɔ ɞɑɡəɔɣɑɝɖɔɑ ɌɜɞɑɠɌɖɞɧ.  

Ȼɚɝɖɚɗɨɖɟ ɍɚɗɑɑ 99% ɐɔɌɏəɚɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɧɡ 

ɛɚɜɌɒɑəɔɕ ɐɑɘɚəɝɞɜɔɜɟɪɞ ɛɌɞɚɗɚɏɔɣɑɝɖɚɑ 

ɖɚəɞɜɌɝɞəɚɑ ɟɝɔɗɑəɔɑ, ɛɑɜɎɧɑ ɐɎɑ ɛɚɝɞɖɚə-

ɞɜɌɝɞəɧɑ ɝɑɜɔɔ Ɏ ɜɑɒɔɘɑ ɝɟɍɞɜɌɖɢɔɔ ɔɐɑɌɗɨəɚ 

ɛɚɐɡɚɐɫɞ ɐɗɫ ɎɧɫɎɗɑəɔɫ ɛɚɜɌɒɑəɔɕ.  

ȰɎɔɏɌɞɑɗɨəɧɑ ɌɜɞɑɠɌɖɞɧ ɘɚɏɟɞ ɝɟɥɑ-

ɝɞɎɑəəɚ ɟɡɟɐɤɔɞɨ ɖɌɣɑɝɞɎɚ ɔɓɚɍɜɌɒɑəɔɕ. Ȼɚ-

ɩɞɚɘɟ ɎɝɑɏɐɌ əɑɚɍɡɚɐɔɘɚ ɛɜɚɝɘɌɞɜɔɎɌɞɨ əɑɝɟɍ-

ɞɜɌɖɢɔɚəəɧɑ ɐɚ- ɔ ɛɚɝɞɖɚəɞɜɌɝɞəɧɑ Ⱦ1-Ȯȴ ɐɗɫ 

ɛɚɔɝɖɌ ɛɚɜɌɒɑəɔɕ. ȷɚɒəɚɚɞɜɔɢɌɞɑɗɨəɧɑ ɜɑ-

ɓɟɗɨɞɌɞɧ əɌ ɩɞɚɘ ɩɞɌɛɑ ɚɍɧɣəɚ ɝɎɫɓɌəɧ ɝ ɗɚɖɌ-

ɗɔɓɌɢɔɑɕ Ɏɍɗɔɓɔ  ɏɜɟɐəɚɕ ɝɞɑəɖɔ, Ɏ Ɍɖɝɔɗɗɫɜ-

əɚɘ ɝɑɏɘɑəɞɑ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɧ ɔɗɔ Ɏ ɝɌɘɚɕ 

ɛɚɐɘɧɤɑɣəɚɕ ɎɛɌɐɔəɑ. Ȼɜɔ əɌɗɔɣɔɔ ɛɌɞɚɗɚɏɔ-

ɣɑɝɖɔɡ ɔɓɘɑəɑəɔɕ ɛɜɔ ɘɌɘɘɚɏɜɌɠɔɔ ɔɗɔ ȿȳȴ 

ɎɌɒəɚ ɚɍəɌɜɟɒɔɞɨ ɔɡ əɌ  T1-Ȯȴ ɔ T2-Ȯȴ, ɛɚ-

ɝɖɚɗɨɖɟ ɞɌɖɔɑ ɛɚɜɌɒɑəɔɫ ɘɚɏɟɞ əɑ ɖɚəɞɜɌɝɞɔ-

ɜɚɎɌɞɨɝɫ. 

ȺɛɔɝɌəɔɑ ɖɌɒɐɚɏɚ ɛɚɜɌɒɑəɔɫ ɐɚɗɒəɚ 

ɎɖɗɪɣɌɞɨ: 

ȼɌɓɘɑɜ, ɗɚɖɌɗɔɓɌɢɔɫ ɔ ɌəɌɞɚɘɔɣɑɝɖɔɑ 

ɎɓɌɔɘɚɚɞəɚɤɑəɔɫ 

 ȹɌɔɍɚɗɨɤɔɕ   ɜɌɓɘɑɜ  ɛɚɜɌɒɑəɔɫ  ɐɚɗɒɑə  

 

ȼɔɝ. 1 (Fig. 1) 

ȼɔɝ. 1.    ȸɟɗɨɞɔɛɌɜɌɘɑɞɜɔɣɑɝɖɔɕ ɛɜɚɞɚɖɚɗ ȸȼȾ ȸȲ. 

Ȼɚɗəɚɢɑəəɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɘɚɒɑɞ ɍɧɞɨ Ɏɧɛɚɗəɑəɚ ɓɌ 15 ɘɔəɟɞ. ȻɚɐɏɚɞɚɎɖɟ ɛɌɢɔɑəɞɌ, ɎɖɗɪɣɌɫ ɟɝɞɌəɚɎɖɟ 

Ɏɑəɚɓəɚɏɚ ɖɌɞɑɞɑɜɌ, ɝɗɑɐɟɑɞ ɛɜɚɎɚɐɔɞɨ ɓɌ ɛɜɑɐɑɗɌɘɔ ɖɚɘəɌɞɧ, Ɏ ɖɚɞɚɜɚɕ əɌɡɚɐɔɞɝɫ ɝɖɌəɑɜ. ȼɑɖɚɘɑəɐɟɑɘɚɑ  

ɝɖɌəɔɜɚɎɌəɔɑ Ɏ ɌɖɝɔɌɗɨəɚɕ ɛɗɚɝɖɚɝɞɔ əɌɣɔəɌɑɞɝɫ ɝ ɐɚɖɚəɞɜɌɝɞəɧɡ ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɑɕ: T2-Ȯȴ, ȰȮȴ ɔ (Ɏ 

ɖɌɣɑɝɞɎɑ ɐɚɛɚɗəɔɞɑɗɨəɚɏɚ ɎɌɜɔɌəɞɌ) STIR. ȿ 47-ɗɑɞəɑɕ ɛɌɢɔɑəɞɖɔ ɚɛɜɑɐɑɗɫɑɞɝɫ ɚɍɜɌɓɚɎɌəɔɑ ɝ ɛɑɜɔɠɚɖɌɗɨ-

əɧɘ ɚɞɑɖɚɘ ɔ ɢɑəɞɜɌɗɨəɧɘ əɑɖɜɚɓɚɘ. Ȼɚɗɟɣɑəɔɑ ɐɔəɌɘɔɣɑɝɖɔɡ ɛɚɝɞɖɚəɞɜɌɝɞəɧɡ ɔɓɚɍɜɌɒɑəɔɕ ɐɚɗɒəɚ ɛɜɚ-

ɡɚɐɔɞɨ Ɏ ɞɑɣɑəɔɑ 4-5 ɘɔə ɛɚɝɗɑ ɎɎɑɐɑəɔɫ ɖɚəɞɜɌɝɞəɚɏɚ ɎɑɥɑɝɞɎɌ. ȻɜɔɎɑɐɑəəɧɑ ɔɓɚɍɜɌɒɑəɔɫ ɝɚɚɞɎɑɞɝɞɎɟɪɞ 

8 ɍɌɗɗɌɘ ɛɚ ɤɖɌɗɑ ȶɌɕɓɑɜɌ (ȼɔɝ. 7), ɣɞɚ ɛɚɓɎɚɗɫɑɞ ɓɌɛɚɐɚɓɜɔɞɨ ɓɗɚɖɌɣɑɝɞɎɑəəɟɪ ɛɜɔɜɚɐɟ ɚɍɜɌɓɚɎɌəɔɫ. ȻɌ-

ɞɚɘɚɜɠɚɗɚɏɔɣɑɝɖɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɎɧɫɎɔɗɚ ɔəɎɌɓɔɎəɧɕ ɛɜɚɞɚɖɚɎɧɕ ɜɌɖ G3. 

Fig. 1.    Multiparametric  bMRI protocol .  

A full triparametric bMRI protocol can be acquired in 15 min of magnet time. Patie nt preparation, including v e-

nous catheter placement, should be done outside the scanner room. The (recommended) axial protocol starts with 

precontrast T2w - TSE, DWI, and STIR (optional) sequences. Here, a mass lesion in a 47 - year -old patient with per i-

focal oedema and central necrosis is easily depicted. Dynamic scanning should include 4 ð5 min of post -contrast  

cquisition. The example demonstrates a type III curve, and the resulting Kaiser score is 8 (see Fig. 7), highly su g-

gestive of malignancy. Histopatho logy revealed an invasive ductal cancer G3 . 
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ɍɧɞɨ ɟɖɌɓɌə Ɏ ɝɌəɞɔɘɑɞɜɌɡ Ɏ ɛɑɜɑɐəɑ-ɓɌɐəɑɘ 

əɌɛɜɌɎɗɑəɔɔ. Ȯ ɍɚɗɑɑ ɝɗɚɒəɧɡ ɝɗɟɣɌɫɡ əɑɚɍɡɚ-

ɐɔɘɚ ɟɖɌɓɌɞɨ Ɏɞɚɜɚɕ ɜɌɓɘɑɜ Ɏ ɛɑɜɛɑəɐɔɖɟɗɫɜ-

əɚɕ ɛɗɚɝɖɚɝɞɔ. Ȱɗɫ ɟɗɟɣɤɑəɔɫ ɛɚəɔɘɌəɔɫ ɔ ɛɚ-

ɝɗɑɐɟɪɥɑɏɚ ȿȳȴ-ɐɚɚɍɝɗɑɐɚɎɌəɔɫ ɘɧ ɛɜɑɐɛɚɣɔ-

ɞɌɑɘ ɟɖɌɓɌɞɨ ɛɚɗɚɒɑəɔɑ ɛɚ ɣɌɝɚɎɚɕ ɝɞɜɑɗɖɑ Ɏ 

ɝɝɚɞɎɑɞɝɎɟɪɥɑɕ ɓɚəɑ: ɜɑɞɜɚɌɜɑɚɗɫɜəɌɫ, ɢɑə-

ɞɜɌɗɨəɧɕ ɔɗɔ ɓɌɐəɔɕ ɚɞɐɑɗ ȸȲ. ȾɌɖɒɑ əɑɚɍɡɚ-

ɐɔɘɚ ɟɖɌɓɌɞɨ, ɜɌɝɛɜɚɝɞɜɌəɫɑɞɝɫ ɗɔ ɛɌɜɑəɡɔɘɌ 

ɘɚɗɚɣəɚɕ ɒɑɗɑɓɧ Ɏ ɛɚɐɘɧɤɑɣəɟɪ ɎɛɌɐɔəɟ, 

əɌɡɚɐɔɞɝɫ ɛɚɜɌɒɑəɔɑ  Ɏəɟɞɜɔ,  ɔɗɔ ɝəɌɜɟɒɔ 

ɛɌɜɑəɡɔɘɧ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɧ. Ȼɚɝɗɑɐəɑɑ əɌɎɚ-

ɐɔɞ əɌ ɘɧɝɗɨ ɚ ɔəɞɜɌɘɌɘɘɌɜəɚɘ ɗɔɘɠɌɞɔɣɑ-

ɝɖɚɘ ɟɓɗɑ. Ȼɜɔ ɛɚɐɚɓɜɑəɔɔ əɌ ȼȸȲ ɞɌɖɒɑ ɎɌɒ-

əɚ ɚɞɘɑɞɔɞɨ ɘɔəɔɘɌɗɨəɚɑ ɜɌɝɝɞɚɫəɔɑ ɐɚ ɝɚɝɖɌ, 

ɖɚɒɔ ɔ ɏɜɟɐəɚɕ ɝɞɑəɖɔ, Ɍ ɞɌɖɒɑ ɔəɠɔɗɨɞɜɔɜɚ 

 

ȼɔɝ. 2 Ɍ (Fig. 2 Ɍ) 

 

ȼɔɝ. 2 ɍ (Fig. 2 b) 

 

ȼɔɝ. 2 Ɏ (Fig. 2 ɝ) 

 

ȼɔɝ. 2 ɏ (Fig. 2 d) 

 

ȼɔɝ. 2 ɐ (Fig. 2 ɑ) 

 

ȼɔɝ. 2 ɑ (Fig. 2 f) 

 

ȼɔɝ. 2 ɒ (Fig. 2 g) 

 

ȼɔɝ. 2 ɓ (Fig. 2 h) 

ȼɔɝ. 2.   ȽɞɌəɐɌɜɞɔɓɔɜɚɎɌəəɌɫ ɝɡɑɘɌ ɜɌɓɘɑɥɑəɔɫ ɝɑɜɔɕ ɔɓɚɍɜɌɒɑəɔɕ ɐɗɫ ɐɎɟɡɩɖɜɌəəɚɏɚ ɜɑɒɔ-

ɘɌ ɣɞɑəɔɫ. 

ȽɞɌəɐɌɜɞɔɓɔɜɚɎɌəəɚɑ ɜɌɓɘɑɥɑəɔɑ ɔɓɚɍɜɌɒɑəɔɕ ɝɚɖɜɌɥɌɑɞ Ɏɜɑɘɫ ɣɞɑəɔɫ ɔ ɛɚɎɧɤɌɑɞ ɐɔɌɏəɚɝɞɔɣɑɝɖɟɪ ɐɚ-

ɝɞɚɎɑɜəɚɝɞɨ ɛɜɔ ɚɐəɚɎɜɑɘɑəəɚɘ ɟɘɑəɨɤɑəɔɔ ɛɚɞɑəɢɔɌɗɨəɧɡ ɚɤɔɍɚɖ. Ȯɝɑ ɝɑɜɔɔ ɐɚɗɒəɧ ɍɧɞɨ ɝɔəɡɜɚəɔɓɔ-

ɜɚɎɌəɧ, ɣɞɚ ɛɚɓɎɚɗɫɑɞ ɚɐəɚɎɜɑɘɑəəɚ ɛɜɚɝɘɌɞɜɔɎɌɞɨ ɔ ɘɌɝɤɞɌɍɔɜɚɎɌɞɨ. ȹɌɍɗɪɐɑəɔɑ - 44 -ɗɑɞəɫɫ ɛɌɢɔɑəɞɖɌ 

ɝ Ɏɧɝɚɖɔɘ ɜɔɝɖɚɘ. Ȭ: ɖɌɜɞɌ ȴȶȰ; B: ȰȮȴ-ɔɓɚɍɜɌɒɑəɔɑ ɝ Ɏɧɝɚɖɔɘ ɓəɌɣɑəɔɑɘ b; C: ɐɚɖɚəɞɜɌɝɞəɚɑ T1-Ȯȴ 

(ɓɐɑɝɨ ɝ əɌɗɚɒɑəəɚɕ ɢɎɑɞɚɎɚɕ ɖɌɜɞɚɕ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ, ɟɖɌɓɧɎɌɪɥɑɕ əɌ ɎɧɜɌɒɑəəɚɑ ɎɧɘɧɎɌəɔɑ ɖɚə-

ɞɜɌɝɞəɚɏɚ ɎɑɥɑɝɞɎɌ, ɚɍɚɓəɌɣɑəəɚɑ ɖɜɌɝəɧɘ ɢɎɑɞɚɘ); D: T2-Ȯȴ-TSE; ȱ/F: ɝɑɜɔɫ ɝ ɝɟɍɞɜɌɖɢɔɑɕ ð ɜɌəəɫɫ ɠɌɓɌ 

ɖɚəɞɜɌɝɞəɚɏɚ ɟɝɔɗɑəɔɫ; G/H: ɚɞɝɜɚɣɑəəɌɫ ɠɌɓɌ ɖɚəɞɜɌɝɞəɚɏɚ ɟɝɔɗɑəɔɫ  ɝ ɝɟɍɝɞɜɌɖɢɔɑɕ (E-H);  ɝɗɑɐɟɑɞ ɔɝ-

ɛɚɗɨɓɚɎɌɞɨ ɚɐɔəɌɖɚɎɧɑ əɌɝɞɜɚɕɖɔ ɤɔɜɔəɧ ɔ ɢɑəɞɜɌ ɚɖəɌ Ȯ ɛɜɌɎɚɕ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɑ ɚɛɜɑɐɑɗɫɑɞɝɫ ɛɚɜɌɒɑ-

əɔɑ ɜɌɓɘɑɜɚɘ 5 ɘɘ ɝ ɏɚɘɚɏɑəəɧɘ ɖɚəɞɜɌɝɞəɧɘ ɟɝɔɗɑəɔɑɘ (E, F) ɝ ɛɚɝɗɑɐɟɪɥɔɘ ɜɌəəɔɘ ɎɧɘɧɎɌəɔɑɘ Ɏ ɢɑə-

ɞɜɌɗɨəɧɡ ɚɞɐɑɗɌɡ (C, G, H: ăwash outò = ɖɜɌɝəɧɕ ɢɎɑɞ). ȴɘɑɑɞ ɟɘɑɜɑəəɚ ɏɔɛɑɜɔəɞɑəɝɔɎəɧɕ ɝɔɏəɌɗ əɌ Ⱦ2-Ȯȴ 

ɔɓɚɍɜɌɒɑəɔɫɡ [D, ɚɞɝɟɞɝɞɎɔɑ ɚɏɜɌəɔɣɑəɔɫ ɐɔɠɠɟɓɔɔ (A, B)]. ȻɚɜɌɒɑəɔɑ ɝɚɚɞɎɑɞɝɞɎɟɑɞ 4 ɍɌɗɗɌɘ ɛɚ ɤɖɌɗɑ 

ȶɌɕɓɑɜɌ (ɜɔɝ. 6); ɍɔɚɛɝɔɫ ɛɚɐ ȸȼȾ-əɌɎɑɐɑəɔɑɘ ɎɧɫɎɔɗɌ ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɧɑ ɔɓɘɑəɑəɔɫ - Ɍɐɑəɚɓ, Ȯ2. 

Fig. 2.   Standardised hanging protoc ol/reading layout for a two -screen solution.  

Standardised hanging protocols decrease the reading time and increase diagnostic confidence while reducing p o-

tential sources of errors. All series should be linked, allowing simultaneous scrolling and zooming. This example 

shows a 44 -year -old high -risk patient. A: ADC map; B: high b -value DWI image; C: pre -contrast T1w (here with 

superimposed colour -coded enhancement map indicating dominant wash -out, coded in red); D: T2w -TSE; E/F: 

early contrast -enhanced scan w ith corresponding subtraction; G/H: delayed contrast -enhanced scan with corr e-

sponding subtraction within the dynamic series (E ðH); the same windows and centre setting should be used. This 

step should be performed for subtracted and non -subtracted images se parately. An incidental lesion of 5 mm in 

size is present in the right breast, showing homogeneous enhancement (E, F), followed by early and central was h-

out (C, G, H). Intermediate T2w -signal [D, no restricted diffusivity (A, B)]. The lesion corresponds to  a Kaiser score 

of 4 (see Fig. 7); MRI -guided biopsy revealed a benign adenosis B2.  
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ɎɌəɧ ɗɔ ɩɞɔ ɝɞɜɟɖɞɟɜɧ, ɛɚɝɖɚɗɨɖɟ ɚɞ ɩɞɚɏɚ ɓɌ-

Ɏɔɝɔɞ ɡɔɜɟɜɏɔɣɑɝɖɌɫ ɞɌɖɞɔɖɌ.  

Ⱦɔɛ ɛɚɜɌɒɑəɔɫ: ɚɍɜɌɓɚɎɌəɔɑ, ɓɚəɌ ɖɚə-

ɞɜɌɝɞɔɜɚɎɌəɔɫ ɔɗɔ ɚɣɌɏ? 

ȻɚɜɌɒɑəɔɑ Ɏ ȸȲ, əɌɖɌɛɗɔɎɌɪɥɑɑ ɖɚə-

ɞɜɌɝɞəɚɑ ɎɑɥɑɝɞɎɚ, ɘɚɒɑɞ ɍɧɞɨ ɐɎɟɡ ɎɔɐɚɎ: ɚɍ-

ɜɌɓɚɎɌəɔɑ (mass) ɔ ɓɚəɌ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ 

(non -mass enhancement). ȶɌɞɑɏɚɜɔɫ çɚɣɌɏè 

(focus) ɚɞəɚɝɔɞɝɫ ɖ ɑɐɔəɔɣəɧɘ ɛɚɜɌɒɑəɔɫɘ 

ɜɌɓɘɑɜɚɘ  Ò 5 ɘɘ, ɖɚɞɚɜɧɑ ɝɗɔɤɖɚɘ ɘɌɗɧ ɐɗɫ 

ɘɚɜɠɚɗɚɏɔɣɑɝɖɚɕ ɚɢɑəɖɔ. ȹɑɝɖɚɗɨɖɚ Ɍɝɔɘɘɑɞ-

ɜɔɣəɧɡ ɔ ɝɏɜɟɛɛɔɜɚɎɌəəɧɡ ɚɣɌɏɚɎ ɘɚɏɟɞ ɍɧɞɨ 

ɚɛɔɝɌəɧ ɖɌɖ ɓɚəɌ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ [20].   

ȭɚɗɨɤɔəɝɞɎɚ ɠɔɍɜɚɌɐɑəɚɘ, ɛɌɛɔɗɗɚɘ ɔ ɔəɎɌ-

ɓɔɎəɧɡ ɜɌɖɚɎ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɧ ɛɜɑɐɝɞɌɎɗɑəɧ Ɏ 

Ɏɔɐɑ çɚɍɜɌɓɚɎɌəɔɫè, Ɏ ɞɚ Ɏɜɑɘɫ ɖɌɖ çɓɚəɧ ɖɚə-

ɞɜɌɝɞɔɜɚɎɌəɔɫè ɎɖɗɪɣɌɪɞ ɔəɎɌɓɔɎəɧɑ ɐɚɗɨɖɚ-

Ɏɧɑ ɜɌɖɔ, DCIS, ɛɚɜɌɒɑəɔɫ Ɏɧɝɚɖɚɏɚ ɜɔɝɖɌ ɔ 

ɛɜɚɗɔɠɑɜɌɞɔɎəɧɑ ɔɗɔ ɎɚɝɛɌɗɔɞɑɗɨəɧɑ ɔɓɘɑəɑ-

əɔɫ.  Ƚɗɑɐɟɑɞ ɚɞɘɑɞɔɞɨ, ɣɞɚ ɤɖɌɗɌ ȶɌɕɓɑɜɌ 

ɛɜɔɘɑəɔɘɌ ɖɌɖ ɖ ɚɍɜɌɓɚɎɌəɔɫɘ, ɞɌɖ ɔ ɓɚəaɘ 

ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ. 

ȰɔɌɏəɚɝɞɔɣɑɝɖɔɑ ɖɜɔɞɑɜɔɔ. 

Ȼɜɔ ɚɛɔɝɌəɔɔ ɛɚɜɌɒɑəɔɫ əɑɚɍɡɚɐɔɘɚ ɔɝ-

ɛɚɗɨɓɚɎɌɞɨ əɌɔɍɚɗɑɑ ɛɚɐɚɓɜɔɞɑɗɨəɧɑ Ɏ ɚɞəɚɤɑ-

əɔɔ ɓɗɚɖɌɣɑɝɞɎɑəəɚɝɞɔ ɝɔɘɛɞɚɘɧ. ȹɌɛɜɔɘɑɜ, 

ɑɝɗɔ ɛɚɜɌɒɑəɔɑ ɡɌɜɌɖɞɑɜɔɓɟɑɞɝɫ ɏɗɌɎəɧɘ ɚɍɜɌ-

ɓɚɘ ɖɔəɑɞɔɣɑɝɖɚɕ ɖɜɔɎɚɕ əɌɜɌɝɞɌɪɥɑɏɚ ɞɔɛɌ, 

əɚ əɌ əɑɍɚɗɨɤɚɘ ɟɣɌɝɞɖɑ ɚɛɜɑɐɑɗɫɑɞɝɫ Ɏɧɘɧ-

ɎɌəɔɑ (Ɍəɏɗ. wash-out), əɑ ɚɍɟɝɗɚɎɗɑəəɚɑ Ɍɜɞɑ-

ɠɌɖɞɌɘɔ, ɞɚ ɞɌɖɚɑ ɛɚɜɌɒɑəɔɑ ɡɌɜɌɖɞɑɜɔɓɟɑɞɝɫ 

ɎɧɘɧɎɌəɔɑɘ ɖɚəɞɜɌɝɞəɚɏɚ ɎɑɥɑɝɞɎɌ.  

 ȱɝɗɔ ɟ ɛɚɜɌɒɑəɔɫ ɝ ɣɑɞɖɔɘɔ ɜɚɎəɧɘɔ 

ɖɚəɞɟɜɌɘɔ ɚɍəɌɜɟɒɔɎɌɑɞɝɫ ɟɣɌɝɞɚɖ ɝ ɗɟɣɔɝɞɧ-

ɘɔ ɖɚəɞɟɜɌɘɔ, ɞɚ ɩɞɚ ɛɚɜɌɒɑəɔɑ ɝɗɑɐɟɑɞ ɖɗɌɝ-

ɝɔɠɔɢɔɜɚɎɌɞɨ ɖɌɖ ɛɚɜɌɒɑəɔɑ ɝ ɗɟɣɔɝɞɧɘɔ 

ɖɚəɞɟɜɌɘɔ.  

 ȮɌɒəɚ ɝ ɟɣɑɞɚɘ ɚɏɜɌəɔɣɑəəɚɏɚ ɛɜɚɝɞɜɌə-

ɝɞɎɑəəɚɏɚ ɜɌɓɜɑɤɑəɔɫ ȸȼȾ ȸȲ ɔ Ɏɑɜɚɫɞəɚɏɚ 

əɌɗɔɣɔɫ ɌɜɞɑɠɌɖɞɚɎ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɑ  ɖɜɔɞɑ-

ɜɔɔ  ɛɜɔɘɑəɫɞɨ ɞɚɗɨɖɚ ɛɜɔ  ɔɡ ɚɐəɚɓəɌɣəɚɘ 

əɌɗɔɣɔɔ. 

ȶɚəɞɟɜɧ (ȼɔɝ. 3) 

ȽɚɏɗɌɝəɚ ɗɑɖɝɔɖɚəɟ BI-RADS ɖɚəɞɟɜɧ ɛɌ-

ɞɚɗɚɏɔɣɑɝɖɚɏɚ ɟɣɌɝɞɖɌ ɘɚɏɟɞ ɍɧɞɨ ɜɚɎəɧɘɔ, əɑ-

ɜɚɎəɧɘɔ ɔɗɔ ɗɟɣɔɝɞɧɘɔ.  Ȯɑɜɚɫɞəɚɝɞɨ ɓɗɚɖɌɣɑ-

ɝɞɎɑəəɚɝɞɔ Ɏɧɤɑ ɛɜɔ ɗɟɣɔɝɞɧɡ ɖɚəɞɟɜɌɡ. 

Ȯ ɐɚɛɚɗəɑəɔɑ ɖ ɝɞɌəɐɌɜɞəɧɘ ɖɜɔɞɑɜɔɫɘ 

BI -RADS, ɘɧ ɝɣɔɞɌɑɘ əɑɚɍɡɚɐɔɘɧɘ ɚɢɑəɔɎɌɞɨ 

ɖɚəɞɟɜɧ ɖɌɖ ɐɗɫ ɚɍɜɌɓɚɎɌəɔɕ, ɞɌɖ ɔ ɐɗɫ  ɓɚə 

ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ.  Ɂɚɞɫ ɓɚəɌ ɖɚəɞɜɌɝɞɔɜɚɎɌ-

əɔɫ, ɖɌɖ ɛɜɌɎɔɗɚ, ɔɘɑɑɞ əɑɜɚɎəɧɑ ɖɚəɞɟɜɧ, əɚ 

 

ȼɔɝ. 3 Ɍ (Fig. 3 Ɍ) 

 

ȼɔɝ. 3 ɍ (Fig. 3 b) 

 

ȼɔɝ. 3 Ɏ (Fig. 3 ɝ) 

 

ȼɔɝ. 3 ɏ (Fig. 3 d) 

 

ȼɔɝ. 3 ɐ (Fig. 3 ɑ) 

 

ȼɔɝ. 3 ɑ (Fig. 3 f) 

ȼɔɝ. 3.      ȰɔɌɏəɚɝɞɔɣɑɝɖɔɑ ɖɜɔɞɑɜɔɔ: ɖɚəɞɟɜɧ ɘɚɏɟɞ ɍɧɞɨ ɜɚɎəɧɘɔ ɔɗɔ əɑɜɚɎəɧɘɔ.  

ȼɚɎəɧɑ ɖɚəɞɟɜɧ ɟɖɌɓɧɎɌɪɞ əɌ ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɚɑ ɛɚɜɌɒɑəɔɑ ɔ ɣɌɥɑ ɎɝɞɜɑɣɌɪɞɝɫ ɛɜɔ ɚɍɜɌɓɚɎɌəɔɫɡ (Ɍəɏɗ. 

mass) (Ȭ), əɑɒɑɗɔ ɓɚəɌɡ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ (Ɍəɏɗ. non-mass enhancement) (ȭ). ȹɑɜɚɎəɧɑ  ɖɚəɞɟɜɧ ɎɝɞɜɑɣɌɪɞ-

ɝɫ ɛɜɔ  ɚɍɜɌɓɚɎɌəɔɫɡ (Ȯ), ɓɚəɌɡ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ (ȯ), ɟɖɌɓɧɎɌɫ əɌ  ɛɜɚɘɑɒɟɞɚɣəɧɕ  ɜɔɝɖ ȼȸȲ. ȷɟɣɔɝɞɧɑ 

ɖɚəɞɟɜɧ (Ȱ: ɚɍɜɌɓɚɎɌəɔɑ, ȱ: ɓɚəɌ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ) Ɏ Ɏɧɝɤɑɕ ɝɞɑɛɑəɔ əɌɎɚɐɫɞ əɌ ɘɧɝɗɨ ɚ ɓɗɚɖɌɣɑɝɞɎɑəəɚ-

ɝɞɔ. ȰɌəəɧɕ ɖɜɔɞɑɜɔɕ ɍɧɗ əɌɓɎɌə ȶɌɕɓɑɜɚɘ çɝɔɘɛɞɚɘ ɖɚɜəɫè (Ɍəɏɗ. root sign). 

Fig. 3.   Diagnostic criteria: margins. Margins can be either circumscribed or not circumscribed.  

Circumscribed margins indicate a benign lesion and are more regularly found in mass (A) than in non -mass (B) 

lesions. Noncircumscrib ed margins include irregular (C: mass lesion, D: non -mass lesion), hinting at an interm e-

diate risk of breast cancer, and spiculated. Spiculated margins (E: mass lesions, F: non -mass lesion) are highly 

suggestive of malignancy. Note that the most suspicious  criterion applies; thus, single spiculae in an otherwise 

circumscribed lesion constitute spiculated margins. This is why this criterion was named the Broot sign by Kaiser.  
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ɘɚɒɑɞ ɔɘɑɞɨ ɔ ɗɟɣɔɝɞɧɑ, ɖɌɖ ɩɞɚ ɛɚɖɌɓɌəɚ əɌ 

ȼɔɝ. 3f. 

Ⱦɔɛ ɖɔəɑɞɔɣɑɝɖɚɕ ɖɜɔɎɚɕ. 

ɀɚɜɘɌ ɖɜɔɎɚɕ ɔəɞɑəɝɔɎəɚɝɞɔ ɝɔɏəɌɗɌ 

ɚɛɜɑɐɑɗɫɑɞɝɫ əɌɣɌɗɨəɧɘ ɔ ɚɞɝɜɚɣɑəəɧɘ  ɖɚə-

ɞɜɌɝɞɔɜɚɎɌəɔɑɘ. ȺəɌ ɚɢɑəɔɎɌɑɞɝɫ ɛɟɞɑɘ ɝɜɌɎ-

əɑəɔɫ ɚɐəɔɡ ɔ ɞɑɡ ɒɑ ɓɚə əɌ ɜɌəəɔɡ ɔ ɚɞɝɜɚ-

ɣɑəəɧɡ ɝɑɜɔɫɡ. 

1. Ȼɚɝɞɚɫəəɚɑ ɟɎɑɗɔɣɑəɔɑ ɝɔɏəɌɗɌ ɚɛɜɑɐɑ-

ɗɫɑɞɝɫ ɖɌɖ  çəɌɜɌɝɞɌɪɥɌɫ ɖɜɔɎɌɫè  (persistent 

curve).  

2. ȽɞɌɍɔɗɨəɧɕ ɝɔɏəɌɗ əɌ ɛɜɚɞɫɒɑəɔɔ ɛɑ-

ɜɔɚɐɌ Ɏɜɑɘɑəɔ ɚɛɜɑɐɑɗɫɑɞɝɫ ɖɌɖ çɛɗɌɞɚè 

(plateau).  

3. ȻɌɐɑəɔɑ ɝɔɏəɌɗɌ ɚɞ ɜɌəəɑɕ ɠɌɓɧ ɖ ɚɞ-

ɝɜɚɣɑəəɚɕ  ɠɌɓɑ əɌɓɧɎɌɑɞɝɫ çɎɧɘɧɎɌəɔɑɘè 

(wash -out).  

Ȯɑɜɚɫɞəɚɝɞɨ ɓɗɚɖɌɣɑɝɞɎɑəəɚɝɞɔ  ɎɚɓɜɌɝɞɌ-

ɑɞ ɚɞ ɖɜɔɎɚɕ I ɞɔɛɌ ɖ ɖɜɔɎɚɕ III ɞɔɛɌ [17, 19, 

21 -24ɔ]. ȻɑɜɝɔɝɞɔɜɟɪɥɌɫ ɖɜɔɎɌɫ ɟɖɌɓɧɎɌɑɞ əɌ 

ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɧɑ, Ɍ ɎɧɘɧɎɌəɔɑ ð ɓɗɚɖɌɣɑ-

ɝɞɎɑəəɧɑ ɛɚɜɌɒɑəɔɫ.  

ȻɗɌɞɚ ɝɣɔɞɌɑɞɝɫ əɑɚɐəɚɓəɌɣəɧɘ ɛɜɔ-

ɓəɌɖɚɘ.  

 ȶɌɖ ɚɢɑəɔɎɌɞɨ ɜɌɓɗɔɣəɧɑ ɞɔɛɧ ɖɔəɑɞɔ-

ɣɑɝɖɔɡ ɖɜɔɎɧɡ?  ȼɑɖɚɘɑəɐɟɑɞɝɫ ɎɔɓɟɌɗɨəɌɫ 

ɚɢɑəɖɌ ɞɔɛɚɎ ɖɜɔɎɧɡ, ɛɚɝɖɚɗɨɖɟ ɚəɌ ɍɚɗɑɑ 

ɍɧɝɞɜɌɫ ɔ ɘɑəɑɑ ɛɚɐɎɑɜɒɑəəɌ Ɏɗɔɫəɔɪ Ɍɜɞɑ-

ɠɌɖɞɚɎ ɐɎɔɒɑəɔɫ ɔ/ɔɗɔ ɣɌɝɞɔɣəɚɏɚ ɚɍɦɑɘɌ, 

ɣɑɘ ɛɚɗɟɌɎɞɚɘɌɞɔɣɑɝɖɔɑ  ɔɓɘɑɜɑəɔɫ ROI ɔɗɔ 

ɛɚɗəɚɝɞɨɪ ɌɎɞɚɘɌɞɔɣɑɝɖɚɑ CAD-ɔɓɘɑɜɑəɔɑ. Ȯɝɑ 

ɞɜɔ ɘɑɞɚɐɌ ɛɚɖɌɓɧɎɌɪɞ ɝɚɛɚɝɞɌɎɔɘɧɑ ɐɔɌɏəɚ-

ɝɞɔɣɑɝɖɔɑ ɜɑɓɟɗɨɞɌɞɧ ɐɗɫ ɚɢɑəɖɔ ɖɜɔɎɧɡ ɐɔ-

əɌɘɔɣɑɝɖɚɏɚ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ [23, 25-27].  

 

ȼɔɝ. 4 Ɍ (Fig. 4 Ɍ) 

 

ȼɔɝ. 4 ɍ (Fig. 4 b) 

ȼɔɝ. 4.    ȰɔɌɏəɚɝɞɔɣɑɝɖɔɑ ɖɜɔɞɑɜɔɔ: əɑɛɚɐɚɓɜɔɞɑɗɨəɧɕ ɛɌɞɞɑɜə Ɏəɟɞɜɑəəɑɏɚ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ. 

Ȭ: ɏɚɘɚɏɑəəəɚɑ  ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑ ɝɎɔɐɑɞɑɗɨɝɞɎɟɑɞ ɚ ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɚɝɞɔ ɛɚɜɌɒɑəɔɫ.  ȰɌɒɑ ɛɜɔ ɏɚɘɚɏɑə-

əɚɘ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɔ Ɏ ɛɚɜɌɒɑəɔɔ  ɘɚɏɟɞ ɎɝɞɜɑɣɌɞɨɝɫ ɟɣɌɝɞɖɔ ɘɑəɨɤɑɏɚ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ ɔɗɔ əɑɖɚəɞɜɌ-

ɝɞɔɜɟɑɘɧɑ ɟɣɌɝɞɖɔ ɔɓ-ɓɌ ɝɑɛɞ ɔ ɠɔɍɜɚɓəɧɡ ɟɣɌɝɞɖɚɎ [A, Ɏɑɜɡəɔɑ ɐɎɌ ɜɫɐɌ, ɜɌəəɑɑ ɟɝɔɗɑəɔɑ: ɝɟɍɝɞɜɌɖɢɔɫ 

(ɚɍɌ ɔɓɚɍɜɌɒɑəɔɫ ɝɗɑɎɌ) ɔ T2-Ȯȴ (ɝɛɜɌɎɌ)]. Ⱥɐəɚɜɚɐəɚɝɞɨ ɞɜɟɐəɑɑ ɚɢɑəɔɞɨ Ɏ ɓɚəɌɡ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ (Ȭ, 

əɔɒəɔɕ ɜɫɐ), ɔ ɚəɌ ɔɘɑɑɞ ɚɐəɚɜɚɐəɟɪ Ɏəɟɞɜɑəəɪɪ ɝɞɜɟɖɞɟɜɟ. ȰɌəəɌɫ ɚɝɚɍɑəəɚɝɞɨ ɍɧɗɌ əɌɓɎɌəɌ çɛɟəɖɞɔɜ-

əɧɘè ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ Ɏ ɛɑɜɎɚəɌɣɌɗɨəɚɘ ɗɑɖɝɔɖɚəɑ BI-RADS.  

ȭ: ɂɑəɞɜɌɗɨəɚɑ ɔɗɔ ɢɑəɞɜɚɍɑɒəɚɑ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑ Ɏ Ɏɧɝɚɖɚɕ ɝɞɑɛɑəɔ ɝɎɔɐɑɞɑɗɨɝɞɎɟɑɞ ɚ ɐɚɍɜɚɖɌɣɑɝɞɎɑə-

əɚɘ ɛɚɜɌɒɑəɔɔ. Ȱɗɫ ɩɞɚɏɚ əɑɚɍɡɚɐɔɘɚ ɜɌɝɝɘɚɞɜɑɞɨ ɐɚɖɚəɞɜɌɝɞəɧɑ ɔɓɚɍɜɌɒɑəɔɫ.  ȰɌəəɌɫ ɚɝɚɍɑəəɚɝɞɨ ɚɍɧɣ-

əɚ ɡɌɜɌɖɞɑɜəɌ  ɐɗɫ  ɚɍɜɌɓɚɎɌəɔɕ (A, Ɏɑɜɡəɔɕ ɜɫɐ, ɝɗɑɎɌ əɌɛɜɌɎɚ, ɜɌəəɫɫ ɠɌɓɌ ɖɚəɞɜɌɝɞəɚɏɚ ɟɝɔɗɑəɔɫ, ɚɞ-

ɝɜɚɣɑəəɌɫ ɠɌɓɌ  ɖɚəɞɜɌɝɞəɚɏɚ ɟɝɔɗɑəɔɫ ɔ T2-Ȯȴ).   Ȯ ɓɚəɌɡ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ ɘɚɒɑɞ ɞɌɖɒɑ ɛɜɔɝɟɞɝɞɎɚɎɌɞɨ 

ɩɞɌ ɞɔɛɔɣəɌɫ ɚɝɚɍɑəəɚɝɞɨ ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɚɏɚ ɛɜɚɢɑɝɝɌ (B, əɔɒəɔɕ ɜɫɐ, , ɚɞɘɑɣɑəɚ ɝɞɜɑɗɖɌɘɔ). 

Fig. 4.   Diagnostic criteria: non -suspicious internal enhancement patterns.  

A: Homogeneous enhancement suggests benign lesions. Note that even a homogeneous enhancing lesion may 

show areas of lesser or absent enhancement due to septae and fibrotic parts [A, upper two rows, each early e n-

hanced subtractions (left) and T2w (right)]. Homogeneity is more difficu lt to assess in non -mass lesions (A, lower 

row) and includes homogeneous internal morphology. Therefore, this feature was referred to as Bstippled^ e n-

hancement in the initial BI -RADS lexicon.  

B: A central or centrifugal enhancement is highly suggestive of  a benign lesion. To assess this feature, pre -contrast 

images need to be considered. While this feature usually applies to mass lesions only (A, upper row, from right to 

left, early, delayed enhanced, and T2w images), non -mass lesions may also present with  this typical benign feature 

(B, lower row, note the by far larger lesion correlate on the right T2w image, as marked by arrows) . 
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ȻɜɑɔɘɟɥɑɝɞɎɚ  ɌɎɞɚɘɌɞɔɣɑɝɖɚɏɚ CAD-

ɔɓɘɑɜɑəɔɫ ɛɚɐɞɎɑɜɒɐɑəɚ ɞɚɗɨɖɚ ɐɗɫ ɓɚə ɖɚə-

ɞɜɌɝɞɔɜɚɎɌəɔɫ [28]. ȬɎɞɚɘɌɞɔɣɑɝɖɚɑ ɢɎɑɞɚɎɚɑ 

ɖɌɜɞɔɜɚɎɌəɔɑ ɝ ɛɚɘɚɥɨɪ CAD-ɔɓɘɑɜɑəɔɫ ɘɚ-

ɒɑɞ ɛɚɘɚɣɨ ɎɧɫɎɔɞɨ ɓɚəɧ ɎɧɘɧɎɌəɔɫ. 

ȻɌɞɞɑɜə Ɏəɟɞɜɑəəɑɏɚ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ 

(ȻȮȶ, ȼɔɝ.4). 

ɄɖɌɗɌ ȶɌɕɓɑɜɌ ɜɌɓɐɑɗɫɑ ȻȮȶ əɌ ɛɚɐɚɓɜɔ-

ɞɑɗɨəɧɕ ɔ əɑ ɛɚɐɚɓɜɔɞɑɗɨəɧɕ 

ȹɑ ɎɧɓɧɎɌɪɥɔɕ ɛɚɐɚɓɜɑəɔɕ ȻȮȶ ɛɜɔɝɟɞ-

ɝɞɎɟɑɞ ɛɜɔ ɏɚɘɚɏɑəəɚɘ ɔ ɢɑəɞɜɚɍɑɒəɚɘ ɖɚə-

ɞɜɌɝɞɔɜɚɎɌəɔɔ (ȼɔɝ. 4). 

¶ ɂɑəɞɜɚɍɑɒəɚɑ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑ ɡɌɜɌɖ-

ɞɑɜəɚ ɐɗɫ ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɧɡ ɚɍɜɌɓɚɎɌəɔɕ, ɞɌ-

ɖɔɡ ɖɌɖ ɠɔɍɜɚɌɐɑəɚɘɌ. ȮəɌɣɌɗɑ ɖɚəɞɜɌɝɞɔɜɟ-

ɑɞɝɫ ɓɚəɌ ɞɚɗɨɖɚ ɢɑəɞɜɌɗɨəɚɕ ɣɌɝɞɔ ɛɚɜɌɒɑəɔɫ, 

ɓɌ əɑɕ ɘɑɐɗɑəəɚ ɖɚəɞɜɌɝɞɔɜɟɑɞɝɫ ɚɝɞɌɗɨəɌɫ 

ɣɌɝɞɨ ɛɚɜɌɒɑəɔɫ Ɏ ɛɜɚɢɑɝɝɑ ɚɞɝɜɚɣɑəəɚɏɚ ɐɔ-

əɌɘɔɣɑɝɖɚɏɚ ɝɖɌəɔɜɚɎɌəɔɫ. Ⱥɝɚɍɑəəɚ ɛɜɔ 

ɍɚɗɨɤɔɡ (>5-10 ɘɘ) ɛɚɜɌɒɑəɔɫɡ ɖɚəɞɜɌɝɞəɚɑ 

ɟɝɔɗɑəɔɑ ɘɚɒɑɞ ɓɌɞɜɚəɟɞɨ ɞɚɗɨɖɚ ɣɌɝɞɨ ɚɍɦɑɘɌ, 

ɜɌəɑɑ əɌɓɧɎɌɎɤɑɏɚɝɫ ɢɑəɞɜɌɗɨəɧɘ ɖɚəɞɜɌɝɞɔ-

ɜɚɎɌəɔɑɘ ɛɚ ɖɗɌɝɝɔɠɔɖɌɢɔɔ BI-RADS. Ȼɑɜɑ-

ɝɘɚɞɜɑəəɌɫ ɖɗɌɝɝɔɠɔɖɌɢɔɫ BI-RADS ɚɛɟɝɞɔɗɌ 

ɩɞɚɞ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɕ ɖɜɔɞɑɜɔɕ, ɖɚɞɚɜɧɕ ɞɔɛɔ-

ɣɑə ɐɗɫ ɠɔɍɜɚɌɐɑəɚɘ, ɔɓ-ɓɌ ɑɏɚ əɑɐɚɝɞɌɞɚɣəɚɏɚ 

ɔɝɛɚɗɨɓɚɎɌəɔɫ. 

¶ ȯɚɘɚɏɑəəəɚɑ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑ ɟɝɞɌəɌɎ-

ɗɔɎɌɪɞ ɛɜɔ ɚɐəɚɜɚɐəɚɘ  ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɔ ɍɑɓ 

ɛɜɚɝɞɜɌəɝɞɎɑəəɚɏɚ ɔɓɘɑəɑəɔɫ ɝɔɏəɌɗɌ. 

Ȼɚɐɚɓɜɔɞɑɗɨəɧɕ ȻȮȶ ɛɜɔɝɟɞɝɞɎɟɑɞ ɛɜɔ 

əɑɚɐəɚɜɚɐəɚɘ ɔ ɢɑəɞɜɚɝɞɜɑɘɔɞɑɗɨəɚɘ ɖɚəɞɜɌ-

ɝɞɔɜɚɎɌəɔɔ (ȼɔɝ. 5). 

¶ ȯɑɞɑɜɚɏɑəəɚɑ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑ ɛɜɚɫɎ-

ɗɫɑɞɝɫ əɑɚɐəɚɜɚɐəɧɘ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ Ɏ 

ɖɌɒɐɚɘ ɝɖɌəɑ ɐɔəɌɘɔɣɑɝɖɚɕ ɝɑɜɔɔ. Ȯ ɛɜɑɐɑɗɌɡ 

ɟɣɌɝɞɖɌ ɛɚɜɌɒɑəɔɫ ɜɌɓɗɔɣɔɘɧ ɜɌɓəɧɑ ɖɚɘɛɚ-

əɑəɞɧ ɝ ɜɌɓɗɔɣəɧɘ ɟɜɚɎəɑɘ ɫɜɖɚɝɞɔ. 

¶ ɂɑəɞɜɚɝɞɜɑɘɔɞɑɗɨəɚɑ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑ 

ɝɎɔɐɑɞɑɗɨɝɞɎɟɑɞ ɚ ɓɗɚɖɌɣɑɝɞɎɑəəɚɘ ɛɚɜɌɒɑəɔɔ. 

ȻɑɜɎɚəɌɣɌɗɨəɚ ɖɚəɞɜɌɝɞɔɜɟɑɞɝɫ ɛɑɜɔɠɑɜɔɫ ɛɚ-

ɜɌɒɑəɔɫ  (ɝɚɏɗɌɝəɚ ɗɑɖɝɔɖɚəɟ BI-RADS   çɚɍɚɐɚɖ 

ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫè). Ȯ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ əɌɗɔɣɔɫ 

ɢɑəɞɜɌɗɨəɚɏɚ ɠɔɍɜɚɓɌ ɔɗɔ əɑɖɜɚɓɌ ɢɑəɞɜɌɗɨəɌɫ 

ɣɌɝɞɨ ɛɚɜɌɒɑəɔɫ ɛɚɖɌɓɧɎɌɑɞ ɓɌɘɑɐɗɑəəɚɑ ɔɗɔ 

əɑɛɚɗəɚɑ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑ. ȺɞɝɟɞɝɞɎɔɑ ɖɌɖɚ-

ɏɚ-ɗɔɍɚ ɢɑəɞɜɚɝɞɜɑɘɔɞɑɗɨəɚɏɚ ɖɚəɞɜɌɝɞɔɜɚɎɌ-

əɔɫ ɟ ɛɚɜɌɒɑəɔɫ ɝ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ ɛɚ ɞɔɛɟ 

ɚɍɚɐɖɌ ɘɚɒɑɞ ɟɖɌɓɧɎɌɞɨ əɌ ɎɚɝɛɌɗɔɞɑɗɨəɧɕ 

ɛɜɚɢɑɝɝ, ɞɌɖɚɕ ɖɌɖ Ɍɍɝɢɑɝɝ. 

Ⱥɞɬɖ. 

Ⱥɞɬɖ ɚɛɜɑɐɑɗɫɑɞɝɫ ɖɌɖ ɛɑɜɔɠɚɖɌɗɨəɧɑ, 

ɐɔɠɠɟɓəɧɑ ɔɛɝɔɗɌɞɑɜɌɗɨəɧɑ ɔɗɔ ɛɚɐɖɚɒəɧɑ 

ɟɣɌɝɞɖɔ Ɏɧɝɚɖɚɕ ɔəɞɑəɝɔɎəɚɝɞɔ ɝɔɏəɌɗɌ əɌ T2-

Ȯȴ, ɎɧɓɎɌəəɧɑ ɒɔɐɖɚɝɞɨɪ, ɖɚɞɚɜɌɫ ɜɌɝɛɚɗɚ-

ɒɑəɌ Ɏəɑ ɖɔɝɞ ɔɗɔ ɛɜɚɞɚɖɚɎ (ȼɔɝ. 6). ɉɞɚɞ ɛɜɔ-

ɓəɌɖ ɛɌɞɚɏəɚɘɚəɔɣɑə ɐɗɫ ɓɗɚɖɌɣɑɝɞɎɑəəɚɏɚ ɛɚ-

ɜɌɒɑəɔɫ ɔ ɛɜɑɐɛɚɗɌɏɌɑɞ ɗɔɘɠɌəɏɔɚɏɑəɑɓ ɔ ɛɚ-

Ɏɧɤɑəəɧɕ ɜɔɝɖ ɘɑɞɌɝɞɌɓɔɜɚɎɌəɔɫ Ɏ ɗɔɘɠɌɞɔ-

ɣɑɝɖɔɑ ɟɓɗɧ [29, 30]. Ⱥɞɘɑɞɔɘ, ɣɞɚ ɐɎɟɝɞɚɜɚə-

əɔɕ ɐɔɠɠɟɓəɧɕ ɚɞɬɖ əɑ ɫɎɗɫɑɞɝɫ ɐɔɌɏəɚɝɞɔɣɑ-

ɝɖɔɘ ɛɜɔɓəɌɖɚɘ ɓɗɚɖɌɣɑɝɞɎɑəəɚɏɚ ɛɚɜɌɒɑəɔɫ, 

ɞɌɖ ɖɌɖ ɚə,  ɝɖɚɜɑɑ Ɏɝɑɏɚ,  ɌɝɝɚɢɔɔɜɚɎɌə ɝ ɝɑɜ-

ɐɑɣəɚɕ ɔɗɔ ɛɚɣɑɣəɚɕ əɑɐɚɝɞɌɞɚɣəɚɝɞɨɪ. ȽɜɌɓɟ 

ɒɑ (ɚɞ əɑɝɖɚɗɨɖɔɡ ɣɌɝɚɎ ɐɚ əɑɝɖɚɗɨɖɔɡ ɐəɑɕ) 

ɛɚɝɗɑ ɍɔɚɛɝɔɔ ɘɚɒɑɞ Ɏɚɓəɔɖəɟɞɨ ɗɚɒəɚɛɚɗɚɒɔ-

ɞɑɗɨəɧɕ ɛɑɜɔɠɚɖɌɗɨəɧɕ ɚɞɬɖ ɔɓ-ɓɌ ɛɚɝɞɔəɞɑɜ-

Ɏɑəɢɔɚəəɧɡ ɔɓɘɑəɑəɔɕ. ȱɝɗɔ əɑ ɛɜɔɘɑəɫɑɞɝɫ 

ɜɑɒɔɘ ɒɔɜɚɛɚɐɌɎɗɑəɔɫ, ɎɌɒəɚ ɎɧɍɜɌɞɨ ɚɞəɚ-

ɝɔɞɑɗɨəɚ ɐɗɔəəɚɑ Ɏɜɑɘɫ ɩɡɌ ɐɗɫ ɛɚɝɗɑɐɚɎɌɞɑɗɨ-

əɚɝɞɑɕ T2-Ȯȴ (~ 180ð200 ɘɝɑɖ.). ɉɞɚ ɛɚɓɎɚɗɔɞ 

əɌɐɑɒəɚ ɐɔɠɠɑɜɑəɢɔɜɚɎɌɞɨ ɒɔɜ ɔ Ɏɚɐɟ ɔɓ-ɓɌ 

ɍɚɗɑɑ Ɏɧɝɚɖɚɕ ɔəɞɑəɝɔɎəɚɝɞɔ ɝɔɏəɌɗɌ ɚɞ Ɏɚɐɚ-

ɝɚɐɑɜɒɌɥɔɡ ɝɜɑɐ.  ȴɓɚɍɜɌɒɑəɔɫ STIR ɔ T2-Ȯȴ 

ɚɐɔəɌɖɚɎɚ ɛɚɐɡɚɐɫɞ ɐɗɫ ɚɢɑəɖɔ ɚɞɬɖɌ [31].  

ɄɖɌɗɌ ȶɌɕɓɑɜɌ ɔ ɑɑ ɛɑɜɑɎɚɐ Ɏ ɖɌɞɑɏɚɜɔɪ 

BI-RADS. 

ɄɖɌɗɌ ȶɌɕɓɑɜɌ (ȼɔɝ. 7) - ɩɞɚ Ɍɗɏɚɜɔɞɘ 

ɖɗɔəɔɣɑɝɖɚɏɚ ɜɑɤɑəɔɫ, ɛɚɓɎɚɗɫɪɥɑɕ ɐɔɠɠɑ-

ɜɑəɢɔɜɚɎɌɞɨ ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɧɑ ɔ ɓɗɚɖɌɣɑ-

ɝɞɎɑəəɧɑ ɛɚɜɌɒɑəɔɫ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɧ əɌ ɚɝəɚ-

Ɏɑ ɛɜɔəɢɔɛɚɎ ɐɚɖɌɓɌɞɑɗɨəɚɕ ɘɑɐɔɢɔəɧ.  

ɄɖɌɗɌ ȶɌɕɓɑɜɌ ɛɜɑɐɝɞɌɎɗɫɑɞ ɝɚɍɚɕ Ɍɗɏɚ-

ɜɔɞɘ ɛɜɔəɫɞɔɫ ɜɑɤɑəɔɕ, ɚɜɏɌəɔɓɚɎɌəəɧɕ Ɏ 

Ɏɔɐɑ ɐɔɌɏɜɌɘɘɧ ɐɗɫ ɞɜɬɡɝɞɟɛɑəɣɌɞɚɕ ɚɢɑəɖɔ 

ɛɚɜɌɒɑəɔɕ əɌ ɍɌɓɑ ɣɑɞɧɜɑɡ əɑɓɌɎɔɝɔɘɧɡ ɐɔɌ-

ɏəɚɝɞɔɣɑɝɖɔɡ BI-RADS ɛɜɔɓəɌɖɚɎ, ɚɛɔɝɌəəɧɡ Ɏ 

ɛɜɑɐɧɐɟɥɑɘ ɜɌɓɐɑɗɑ. ȼɑɓɟɗɨɞɌɞɚɘ ɛɜɚɡɚɒɐɑəɔɫ 

ɛɚ ɝɡɑɘɑ ɝɎɑɜɡɟ Ɏəɔɓ ɫɎɗɫɑɞɝɫ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɕ 

ɍɌɗɗ, ɚɞɜɌɒɌɪɥɔɕ ɎɚɓɜɌɝɞɌəɔɑ Ɏɑɜɚɫɞəɚɝɞɔ 

ɓɗɚɖɌɣɑɝɞɎɑəəɧɡ əɚɎɚɚɍɜɌɓɚɎɌəɔɕ ɝ 1 ɐɚ 11 

ɍɌɗɗɚɎ. ȶɌɒɐɚɑ ɓəɌɣɑəɔɑ ɍɌɗɗɌ ɚɝəɚɎɌəɚ əɌ 

ɚɛɜɑɐɑɗɑəəɚɕ ɖɚɘɍɔəɌɢɔɔ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɡ 

ɖɜɔɞɑɜɔɑɎ, ɚɞɜɌɒɌɪɥɔɡ ɠɑəɚɞɔɛɧ ɛɚɜɌɒɑəɔɕ, 

ɌɝɝɚɢɔɔɜɚɎɌəəɧɑ ɝ ɞɔɛɔɣəɧɘɔ ɐɔɌɏəɚɓɌɘɔ (ɝɘ. 

ɞɌɍɗ.1 ɔ  ɜɔɝɟəɖɔ  8, 9, 10, 11, 12). ɉɞɚɞ Ɍɝɛɑɖɞ 

ɛɚɗɑɓɑə əɑ ɞɚɗɨɖɚ ɐɗɫ ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɕ ɐɔɌ-

ɏəɚɝɞɔɖɔ, əɚ ɔ ɐɗɫ ɐɚɖɟɘɑəɞɔɜɚɎɌəɔɫ ɔ ɚɍɟɣɑ-

əɔɫ. Ȱɗɫ ɛɜɔəɫɞɔɫ ɖɗɔəɔɣɑɝɖɔɡ ɜɑɤɑəɔɕ ɍɌɗɗɧ 

əɔɒɑ 5 ɏɚɎɚɜɫɞ ɚ ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɚɝɞɔ ɛɚɜɌɒɑ-

əɔɫ, Ɏ ɞɚ Ɏɜɑɘɫ ɖɌɖ ɍɔɚɛɝɔɫ ɛɚɖɌɓɌəɌ əɌɣɔəɌɫ 

ɝ 5 ɍɌɗɗɚɎ.  

Ȯɘɑɝɞɑ ɝ ɞɑɘ, ɎɌɒəɚ ɟɣɔɞɧɎɌɞɨ ɖɗɔəɔɣɑ-

ɝɖɔɕ ɖɚəɞɑɖɝɞ: ɛɜɔ ɎɧɫɎɗɑəɔɔ ɜɑɞɜɚɌɜɑɚɗɫɜəɚ-

ɏɚ ɛɚɜɌɒɑəɔɫ ɝ ɍɌɗɗɚɘ ɛɚ ɤɖɌɗɑ ȶɌɕɓɑɜɌ, ɜɌɎ-

əɚɘ 2, ɟ ɒɑəɥɔəɧ ɝ ɖɜɚɎɫəɔɝɞɧɘɔ Ɏɧɐɑɗɑəɔɫ-

ɘɔ, ɛɌɢɔɑəɞɖɟ ɝɗɑɐɟɑɞ əɌɛɜɌɎɔɞɨ əɌ ɍɔɚɛɝɔɪ, 

ɞɌɖ ɖɌɖ ɎɧɫɎɗɑəəɚɑ ɛɚɜɌɒɑəɔɑ  ɘɚɒɑɞ ɍɧɞɨ 

ɝɔɘɛɞɚɘɌɞɔɣɑɝɖɚɕ ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɚɕ ɛɌɛɔɗ-

ɗɚɘɚɕ.  ȭɌɗɗɧ, ɛɜɑɎɧɤɌɪɥɔɑ 7, ɟɖɌɓɧɎɌɪɞ əɌ 

ɓəɌɣɔɞɑɗɨəɟɪ Ɏɑɜɚɫɞəɚɝɞɨ ɓɗɚɖɌɣɑɝɞɎɑəəɚɝɞɔ 

(BI -RADS 4/5), ɣɞɚ ɞɜɑɍɟɑɞ ɞɥɌɞɑɗɨəɚɕ ɚɢɑəɖɔ 

ɝɚɏɗɌɝɚɎɌəəɚɝɞɔ ɘɑɒɐɟ ɜɑɓɟɗɨɞɌɞɌɘɔ ɍɔɚɛɝɔɔ ɔ 

ɎɔɓɟɌɗɔɓɌɢɔɑɕ, ɑɝɗɔ ɏɔɝɞɚɗɚɏɔɣɑɝɖɚɑ ɔɝɝɗɑɐɚ-

ɎɌəɔɑ ɟɖɌɓɧɎɌɑɞ əɌ ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɟɪ ɛɜɔɜɚ-

ɐɟ. Ⱥɛɧɞ ɛɜɔɘɑəɑəɔɫ ɤɖɌɗɧ ȶɌɕɓɑɜɌ ɔ ɩɘɛɔ-

ɜɔɣɑɝɖɔɑ ɔɝɝɗɑɐɚɎɌəɔɫ ɛɚɖɌɓɌɗɔ ɚɝɚɍɑəəɟɪ ɛɚ-

ɗɑɓəɚɝɞɨ ɐɗɫ əɌɣɔəɌɪɥɔɡ ɜɑəɞɏɑəɚɗɚɏɚɎ. Ⱥɝɚ-

ɍɑəəɚɝɞɨɪ ɤɖɌɗɧ ȶɌɕɓɑɜɌ ɫɎɗɫɑɞɝɫ ɞɚ, ɣɞɚ ɚəɌ 

ɖɚɘɛɑəɝɔɜɟɑɞ  ɎɌɜɔɌɍɑɗɨəɚɝɞɨ  ɛɜɔ  ɚɢɑəɖɑ  ɚɞ- 
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ȼɔɝ. 5 Ɍ (Fig. 5 Ɍ) 

 

ȼɔɝ. 5 ɍ (Fig. 5 b) 

ȼɔɝ. 5.     ȰɔɌɏəɚɝɞɔɣɑɝɖɔɑ ɖɜɔɞɑɜɔɔ: ɛɚɐɚɓɜɔɞɑɗɨəɧɑ ɛɌɞɞɑɜəɧ Ɏəɟɞɜɑəəɑɏɚ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ. 

ȯɑɞɑɜɚɏɑəəɚɑ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑ ɘɚɒɑɞ ɍɧɞɨ ɛɜɔ ȼȸȲ ɔ ɛɜɔɝɟɞɝɎɚɎɌɞɨ ɖɌɖ Ɏ ɚɍɜɌɓɚɎɌəɔɫɡ (Ɍəɏɗ. mass), ɞɌɖ 

ɔ ɓɚəɌɡ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ (Ɍəɏɗ. non-mass enhancement) (Ȭ, Ɏɑɜɡəɔɕ ɔ əɔɒəɔɕ ɜɫɐ ɝɚɚɞɎɑɞɝɞɎɑəəɚ). Ƚɛɑɢɔ-

ɠɔɣɑɝɖɔɘ ɐɗɫ ɓɗɚɖɌɣɑɝɞɎɑəəɧɡ ɛɚɜɌɒɑəɔɕ ɫɎɗɫɑɞɝɫ ɢɑəɞɜɚɝɞɜɑɘɔɞɑɗɨəɚɑ (Ɏ Ɏɔɐɑ ɚɍɚɐɖɌ) ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑ 

(ȭ).   Ʉɔɜɚɖɔɕ ɏɑɞɑɜɚɏɑəəɧɕ ɚɍɚɐɚɖ ɛɜɔ  ɓɌɘɑɐɗɑəəɚɘ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɔ ɢɑəɞɜɌɗɨəɧɡ ɚɞɐɑɗɚɎ ɛɚɜɌɒɑəɔɫ 

Ɍɝɝɚɢɔɔɜɟɑɞɝɫ ɝ  ȼȸȲ (ȭ, Ɏɑɜɡəɔɕ ɜɫɐ). ȺɐəɌɖɚ ɝɗɌɍɚɑ ɔ ɚɐəɚɜɚɐəɚɑ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑ Ɏ Ɏɔɐɑ ɞɚəɖɚɏɚ ɚɍɚɐ-

ɖɌ ɛɜɔ ɚɞɝɟɞɝɞɎɔɔ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ ɢɑəɞɜɌ ɛɚɜɌɒɑəɔɫ ɟɖɌɓɧɎɌɑɞ əɌ ɎɚɝɛɌɗɔɞɑɗɨəɧɑ ɛɜɚɢɑɝɝɧ, ɖɔɝɞɧ, 

ɒɔɜɚɎɚɕ əɑɖɜɚɓ, Ɍɍɝɢɑɝɝ (ȭ, Ɏɑɜɡəɔɕ ɜɫɐ, ɛɚɜɌɒɑəɔɑ ɎɎɑɜɡɟ ɝɗɑɎɌ). Ȯ ɓɚəɌɡ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ ɖɚəɞɜɌɝɞɔɜɚ-

ɎɌəɔɑ ɚɍɚɐɖɌ ɘɚɒɑɞ ɍɧɞɨ ɘəɚɒɑɝɞɎɑəəɧɘ ɔ ɖɗɌɝɞɑɜəɧɘ   (ȭ, əɔɒəɔɕ ɜɫɐ) - çɖɗɌɝɞɑɜəɚɑ ɖɚɗɨɢɑɎɔɐəɚɑ ɖɚə-

ɞɜɌɝɞɔɜɚɎɌəɔɑè ɛɚ ɗɑɖɝɔɖɚəɟ BI-RADS (Ɍəɏɗ. clustered ring enhancement). 

Fig. 5.    Diagnostic criteria: suspicious internal enhancement patterns.  

Heterogeneous enhancement may be associated with breast cancer and applies to mass and non -mass lesions (A, 

upper and lower row, respectively). Specific for malignancy is a centripetal or rim -like enhancement (B). In partic u-

lar, a broad heterogeneous rim, regularly associated with a delayed enhancement of the central lesion parts, is 

highly suggestive of breast c ancer (B, upper row). However, a thin, rather subtle and homogeneous rim enhanc e-

ment with absent enhancement of the lesion centre hints at inflammatory conditions, such as cysts, liponecrosis, 

and abscess (B, upper row, left upper lesion). In non -mass lesi ons, rim enhancement may appear in a multiple 

and clustered manner (B, lower row) and is referred to as Bclustered ring enhancement in the BI -RADS lexicon.  
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ȼɔɝ. 6 ɍ (Fig. 6 b) 

ȼɔɝ. 6.    ȰɔɌɏəɚɝɞɔɣɑɝɖɔɑ ɖɜɔɞɑɜɔɔ: ɚɞɬɖ.  

ȶɌɖ ɛɚɖɌɓɌəɚ əɌ (Ȭ), ɚɞɬɖ ɛɜɔɝɟɞɝɞɎɟɑɞ, ɑɝɗɔ ɎɧɓɎɌəəɌɫ ɒɔɐɖɚɝɞɨɪ ɏɔɛɑɜɔəɞɑəɝɔɎəɚɝɞɨ əɌ T2-Ȯȴ, Ɏəɑ ɖɔɝɞ 

ɔɗɔ ɜɌɝɤɔɜɑəəɧɡ ɛɜɚɞɚɖɚɎ, ɚɍəɌɜɟɒɑəɌ Ɏ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɑ, ɝɚɐɑɜɒɌɥɑɕ  ɖɚəɞɜɌɝɞɔɜɟɑɘɚɑ ɛɚɜɌɒɑəɔɑ. 

Ⱥɞɬɖ ɘɚɒɑɞ ɍɧɞɨ ɛɑɜɔɠɚɖɌɗɨəɧɘ [Ȭ, ɎɎɑɜɡɟ ɝɛɜɌɎɌ (ɚɍɜɌɓɚɎɌəɔɑ ) ɔ Ɏəɔɓɟ ɝɛɜɌɎɌ (ɓɚəɌ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ)] 

ɔɗɔ ɍɚɗɑɑ ɐɔɠɠɟɓəɧɘ (Ȭ, Ɏəɔɓɟ ɝɗɑɎɌ, ɛɚɖɌɓɌə ɛɚɐɖɚɒəɧɕ, ɐɔɠɠɟɓəɧɕ ɔ ɛɜɑ-/Ɏəɟɞɜɔɏɜɟɐəɚɕ ɚɞɬɖ ɛɜɔ Ɏɚɝ-

ɛɌɗɔɞɑɗɨəɚɘ ɜɌɖɑ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɧ ɝ ɎɧɜɌɒɑəəɧɘ ɗɔɘɠɌəɏɔɞɚɘ). ȭ: ȺɞɝɟɞɝɞɎɔɑ ɚɞɬɖɌ. ȼɌɝɛɜɚɝɞɜɌəɑəəɚɕ 

ɗɚɎɟɤɖɚɕ, ɎɧɓɧɎɌɪɥɑɕ ɗɚɒəɚɛɚɗɚɒɔɞɑɗɨəɟɪ ɚɢɑəɖɟ ɚɞɬɖɌ, ɫɎɗɫɪɞɝɫ ɌɜɞɑɠɌɖɞɧ ɡɔɘɔɣɑɝɖɚɏɚ ɝɐɎɔɏɌ əɌ 

ɏɜɌəɔɢɌɡ ɜɌɓɐɑɗɌ ɒɔɜ-ɎɚɐɌ, ɎɧɓɎɌəəɧɑ ɝɚɝɟɐɌɘɔ (əɌɛɜɔɘɑɜ, B Ɏɑɜɡɟ ɝɛɜɌɎɌ, Ɏəɔɓɟ ɝɛɜɌɎɌ) ɔ ɔəɖɌɛɝɟɗɔɜɚ-

ɎɌəəɧɘɔ ɠɔɍɜɚɌɐɑəɚɘɌɘɔ əɌ ɏɜɌəɔɢɑ ɛɌɜɑəɡɔɘɌ-ɒɔɜ. 

Fig. 6.    Diagnostic criteria: oedema.  

As shown in (A), oedema is present if fluid -caused T2w hyperintensity not attributable to cysts or dilated ducts is 

identified in the breast that harbours an enhancing lesion. Odema may be perifocal [A, upper right (mass) and 

lower right (non -mass)] or more diffuse (A, lower left, showing subcutaneous, diffuse, and pre -/ intrapectoral o e-

dema in an inflammatory breast cancer case with distinct lymphangiosis). B: Absent oedema. The common pitfall 

causing falsepositive oedema assessment is chemical shift artefacts in sharp fat -water interfaces, such as that 

caused by vessels (e.g., B upper right, lower right) and capsulated fibroadenomas at the parenchyma -fat interface.  
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ɐɑɗɨəɧɡ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɡ ɖɜɔɞɑɜɔɑɎ. Ɂɚɞɫ ɟ 

ɜɌɓəɧɡ ɔɝɝɗɑɐɚɎɌɞɑɗɑɕ ɔəɐɔɎɔɐɟɌɗɨəɧɑ ɚɢɑəɖɔ 

ɘɚɏɟɞ ɚɞɗɔɣɌɞɨɝɫ, ɚɖɚəɣɌɞɑɗɨəɌɫ ɐɔɌɏəɚɝɞɔɣɑ-

ɝɖɌɫ ɚɢɑəɖɌ ɖɌɖ ɛɚɐɚɓɜɔɞɑɗɨəɌɫ (ɞɜɑɍɟɪɥɌɫ 

ɍɔɚɛɝɔɔ) ɔɗɔ əɑ ɛɚɐɚɓɜɔɞɑɗɨəɌɫ (əɑ ɞɜɑɍɟɪɥɌɫ 

ɍɔɚɛɝɔɔ) ɚɣɑəɨ ɞɚɣəɌ [16]. 

Ȼɜɔɘɑəɑəɔɑ ɤɖɌɗɧ ȶɌɕɓɑɜɌ. 

Ⱥɛɜɑɐɑɗɑəɔɑ  ɖɌɞɑɏɚɜɔɔ ɛɚ BI-RADS 

ɐɚɗɒəɚ ɍɧɞɨ ɌɐɌɛɞɔɜɚɎɌəɚ ɖ ɖɚəɖɜɑɞəɚɕ ɖɗɔ-

əɔɣɑɝɖɚɕ ɝɔɞɟɌɢɔɔ. ȮɛɑɜɎɧɑ ɐɔɌɏəɚɝɞɔɜɚɎɌə-

əɧɑ ɚɍɜɌɓɚɎɌəɔɫ ɘɚɏɟɞ ɛɚɞɜɑɍɚɎɌɞɨ ɖɌɞɑɏɚɜɔɔ 

BI -RADS 3, ɡɚɞɫ ɘɚɏɟɞ ɛɜɑɚɍɗɌɐɌɞɨ ɐɚɍɜɚɖɌɣɑ-

ɝɞɎɑəəɧɑ ɖɜɔɞɑɜɔɔ ɔ ɍɌɗɗ ɛɚ ɤɖɌɗɑ ȶɌɕɓɑɜɌ Ò 

4. ȹɌɗɔɣɔɑ ɖɗɔəɔɣɑɝɖɔɡ ɝɔɘɛɞɚɘɚɎ, ɞɌɖɔɡ ɖɌɖ 

ɖɜɚɎɫəɔɝɞɧɑ Ɏɧɐɑɗɑəɔɫ ɔɗɔ ɛɌɗɨɛɔɜɟɑɘɧɑ ɚɍ-

ɜɌɓɚɎɌəɔɫ, ɘɚɏɟɞ ɛɚɎɧɤɌɞɨ ɩɞɟ ɖɌɞɑɏɚɜɔɪ. Ȼɜɔ 

ɛɚɐɚɓɜɔɞɑɗɨəɧɡ ɘɌɘɘɚɏɜɌɠɔɣɑɝɖɔɡ ɘɔɖɜɚ-

ɖɌɗɨɢɔəɌɞɌɡ ȸȼȾ ȸȲ ɘɚɒɑɞ ɐɌɞɨ ɗɚɒəɚɚɞɜɔ-

ɢɌɞɑɗɨəɧɕ ɜɑɓɟɗɨɞɌɞ Ɏ ɚɞəɚɤɑəɔɔ DCIS. Ȯ ɐɌə-

əɚɕ ɝɔɞɟɌɢɔɔ ɗɟɣɤɔɘ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɘ ɖɜɔɞɑ-

ɜɔɑɘ əɟɒəɚ ɝɣɔɞɌɞɨ əɌɗɔɣɔɑ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ 

[7, 39]. ȹɌɖɚəɑɢ, ɚɛɜɑɐɑɗɑəɔɑ ȴȶȰ ɚɍɑɝɛɑɣɔɎɌ-

ɑɞ ɖɚɗɔɣɑɝɞɎɑəəɧɕ ɖɜɔɞɑɜɔɕ ɐɗɫ ɔɝɖɗɪɣɑəɔɫ 

ȼȸȲ. Ȯ ɜɑɓɟɗɨɞɌɞɑ Ɏɧɝɚɖɔɕ ȴȶȰ ɘɚɒɑɞ ɍɧɞɨ 

ɔɝɛɚɗɨɓɚɎɌə ɐɗɫ ɛɚəɔɒɑəɔɫ ɍɌɗɗɌ ɛɚ ɤɖɌɗɑ 

ȶɌɕɓɑɜɌ > 4 (ɝɘ. ȼɔɝ. 13 [32, 33]). 

ȰɎɑ ɜɑɖɚɘɑəɐɌɢɔɔ, əɑɛɜɚɎɑɜɑəəɧɑ ɩɘɛɔ-

ɜɔɣɑɝɖɔ ɝ ɛɚɘɚɥɨɪ ɤɖɌɗɧ ȶɌɕɓɑɜɌ, əɚ   ɛɚɗɟ-

ɣɑəəɧɑ ɔɓ ɖɗɔəɔɣɑɝɖɚɕ ɛɜɌɖɞɔɖɔ, ɖɚɞɚɜɧɑ ɝɗɑ-

ɐɟɑɞ ɟɣɔɞɧɎɌɞɨ: 

¶ ȭɌɗɗɧ  ɛɚ  ɤɖɌɗɑ  ȶɌɕɓɑɜɌ   ɛɚɎɧɤɌɪɞɝɫ 

 

ȼɔɝ. 7 (Fig. 7) 

ȼɔɝ. 7.   ȰɔɌɏɜɌɘɘɌ ɤɖɌɗɧ ȶɌɕɓɑɜɌ. 

ȭɌɗɗ ɛɚ ɤɖɌɗɑ ȶɌɕɓɑɜɌ ɎɧɝɞɌɎɗɫɑɞɝɫ Ɏ ɝɚɚɞɎɑɞɝɞɎɔɔ ɝ ɐɔɌɏɜɌɘɘɚɕ, ɑɝɗɔ ɔɐɞɔ ɝɎɑɜɡɟ Ɏəɔɓ, ɣɞɚ ɛɚɓɎɚɗɫɑɞ 

ɝɛɑɢɔɌɗɔɝɞɟ ɚɛɜɑɐɑɗɔɞɨ əɌɗɔɣɔɑ ɔɗɔ ɚɞɝɟɞɝɞɎɔɑ ɣɑɞɧɜɑɡ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɡ ɖɜɔɞɑɜɔɑɎ (əɌɗɔɣɔɑ ɗɟɣɔɝɞɧɡ 

ɖɚəɞɟɜɚɎ ɫɎɗɫɑɞɝɫ ɚɝəɚɎɚɛɚɗɚɏɌɪɥɔɘ ɖɜɔɞɑɜɔɑɘ ɚɢɑəɖɔ ɛɚ ɖɗɌɝɝɔɠɔɖɌɢɔɔ BI-RADS). Ȼɚɗɟɣɑəəɧɕ ɍɌɗɗ ɝɎɫ-

ɓɌə ɝ ɛɚɎɧɤɑəɔɑɘ ɜɔɝɖɌ ɜɌɓɎɔɞɔɫ ɓɗɚɖɌɣɑɝɞɎɑəəɧɡ əɚɎɚɚɍɜɌɓɚɎɌəɔɕ (ɚɞ 1 ɐɚ 11) ɔ ɘɚɒɑɞ ɍɧɞɨ ɛɑɜɑɎɑɐɑə Ɏ 

ɖɌɞɑɏɚɜɔɔ BI-RADS ɝɗɑɐɟɪɥɔɘ ɚɍɜɌɓɚɘ: 1ñ4: ɘɔəɔɘɌɗɨəɧɕ ɜɔɝɖ ȼȸȲñBI -RADS 2/3; 5 ñ7: ɝɜɑɐəɔɕ ɜɔɝɖ 

ȼȸȲñBI -RADS 4 ; 8ñ11: Ɏɧɝɚɖɔɕ ɜɔɝɖ ȼȸȲñBI -RADS 5. Ȱɚɛɚɗəɔɞɑɗɨəɧɑ ɖɜɔɞɑɜɔɔ ɎɖɗɪɣɌɪɞ: əɌɗɔɣɔɑ ɛɚ-

ɐɚɓɜɔɞɑɗɨəɧɡ ɘɔɖɜɚɖɌɗɨɢɔəɌɞɚɎ (+2) ɔ Ɏɧɝɚɖɔɡ ɓəɌɣɑəɔɕ ȴȶȰ (-4). ȭɚɗɑɑ ɛɚɐɜɚɍəɌɫ ɔəɠɚɜɘɌɢɔɫ ɔ ɛɚɫɝəɑ-

əɔɫ ɛɜɔɎɚɐɫɞɝɫ Ɏ ɚɝəɚɎəɚɘ ɞɑɖɝɞɑ 

Fig. 7.   The Kaiser score flowchart.  

The Ka iser score is assigned by following a simple flowchart from the top to the bottom, which lets the reader a s-

sign the presence or absence of four diagnostic criteria (presence of spiculation being a formal subgroup ofmargin 

assessment according to BI -RADS). The resulting score is associated with an increasing risk of malignancy (from 1 

to 11) and can be translated into BI -RADS categories as follows: 1 ð4: minimal risk of breast cancer ñBI -RADS 2/3; 

5ð7: intermediate risk of breast cancer ñBI -RADS 4; 8 ð11: high r isk of breast cancer ñBI -RADS 5. Optional mo d-

erators include: presence of suspicious corresponding microcalcifications (+2) and high corresponding ADC values 

(-4). Further details and explanations are provided in the main text.  
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ȾɌɍɗɔɢɌ ʈ1.     ȶɌɞɑɏɚɜɔɔ ɍɌɗɗɚɎ ɛɚ ɤɖɌɗɑ ȶɌɕɓɑɜɌ ɔ ɔɡ ɝɚɚɞɎɑɞɝɞɎɔɑ  

ɏɔɝɞɚɗɚɏɔɣɑɝɖɚɘɟ ɞɔɛɟ ɛɌɞɚɗɚɏɔɣɑɝɖɚɏɚ ɛɜɚɢɑɝɝɌ. 

̊͊͊͟͡        

˴͚͊͘ ͔ͪ͊ 

˨ͦ͋ͪͦ͊͟;͔͍͔͔ͫͭͤͤͦ ͔͙͔ͨͦͪ͊͗ͤ    ˭ ͦ͊͟͡;͔͍͔͔ͫͭͤͤͦ ͨͦͪ͊͗ ͔͙͔ͤ ˽͙ͪͣ ͔ͪ 

1   ̅ ͙͔͋ͪͦ͊͒ͤͦͣ͊ ˹͔ ͙͔͙ͨͪͣͤͣͦ ˾͙ͫΦ у 

2 ͙͔̅͋ͪͦ͊͒ͤͦͣ͊Σ ͎͙͔͙͍ͨͪͨ͊ͪͦ͊ͤͤ͊͘͡Ύ ͒ͦ͡Έ͊͟Σ ͨ͊ͨ ͙ͦͣ͊͡͡ IDC ˾͙ͫΦ 9 

3 ˨ͦ͋ͪͦ͊͟;͔͍͔ͫͭͤͤ·͔ ͙ͨͪͦ͡ͺ͔ͪ͊ͼ͙͙ Ή͙͔͙ͨͭ͡ΎΣ ͍͙͔ͦͫͨ͊ͭ͡͡Έͤ·͔ 

͙͔͔ͣͤͤ͘ ͙Ύ 

DCIS ˾͙ͫΦ 10 

4 ˢ͔͒ͤͦ͘ ό͎͙͔͙͍ͨͪͨ͊ͪͦ͊ͤͤ͊͘͡Ύ ͒ͦ͡Έ͊͟ύ IDC ˾͙ͫΦ 2 

5 ˨ͦ͋ͪͦ͊͟;͔͍͔ͫͭͤͤ·͔ ͙ ͙͙͊ͭͨ;ͤ·͔ ͙ͨͪͦ͡ͅ ͔ͪ͊ͼ͙͙ Ή͙͔͙ͨͭ͡ΎΣ 

͙ͨ͊ͨ͡͡ ͦͣ͊ͭͦ͘Σ 

ͺ͙͔͋ͪͦ͊͒ͤͦͣ͊Σ ͺ͙͔͙͋ͪͦ͊͒ͤͦͣ͊ͭͦ͒ͤ͊Ύ ͎͙͔ͨͪͨ͊͘͡ ͙Ύ 

DCIS, IDC ˾͙ͫΦ 12 

6 ˾ͯ͋ͼ͍ͦ͊Ύ ͭ͊ͤ͟Έ ͙ ͍͔͙͔ͦͫͨ͊ͤ͡ IDC, ILC ˾͙ͫΦ 11 

7 ˾ͯ͋ͼ͍ͦ͊Ύ ͭ͊ͤ͟Έ ͙ ͍͔͙͔ͦͫͨ͊ͤ͡ IDC, ILC     ˾ ͙ͫΦ 

8 

 

ˢ͙͙ͭͨ;ͤ͊Ύ ͺ͙͔͋ͪͦ͊͒ͤͦͣ͊Σ ͔͊͒ͤͦ͘  

(͎͙͔͙͍ͨͪͨ͊ͪͦ͘͡ ͊ͤͤ͊Ύ ͒ͦ͡Έ͊͟ύ 

ˤ·͙͚ͫͦ͟ ͙ͨͪͦ͡ͺ͔͙͍ͪ͊ͭͤ·͚ L5/Σ 

͔͙͍͙͔ͣͭ͊ͫͭ͊ͪͦ͊ͤ͘Σ ͙ͣ͡ͺͦͣ͊ 

    ˾ ͙ͫΦ 13 

9 ˹͔ ͙͔͙ͨͪͣͤͣͦ IDC, ILC - 

10 ˹͔ ͙͔͙ͨͪͣͤͣͦ IDC, ILC - 

11 ˹͔ ͨͪ ͙͔͙ͣͤͣͦ IDC, ILC ˾͙ͫΦ 12 

IDC: ʠʥʚʘʟʠʚʥʘʷ ʧʨʦʪʦʢʦʚʘʷ ʢʘʨʮʠʥʦʤʘ; IDCIS: ʧʨʦʪʦʢʦʚʘʷ ʢʘʨʮʠʥʦʤʘ in situ; ILC: ʠʥʚʘʟʠʚʥʘʷ ʜʦʣʴʢʦʚʘʷ ʢʘʨʮʠʥʦʤʘ    
 

 

ȼɔɝ. 8 Ɍ (Fig. 8 Ɍ) 

 

ȼɔɝ. 8 ɍ (Fig. 8 b) 

 

ȼɔɝ. 8 Ɏ (Fig. 8 c ) 

 

ȼɔɝ. 8 ɏ (Fig. 8 d) 

ȼɔɝ. 8.   ȶɌɞɑɏɚɜɔɔ ɍɌɗɗɚɎ ɛɚ ɤɖɌɗɑ ȶɌɕɓɑɜɌ ɔ ɔɡ ɝɚɚɞɎɑɞɝɞɎɔɑ ɏɔɝɞɚɗɚɏɔɣɑɝɖɚɘɟ ɞɔɛɟ ɛɌɞɚɗɚȸȼȾ 

ɘɚɗɚɣəɚɕ ɒɑɗɑɓɧ. ȼɌəəɔɑ (Ȭ) ɔ ɚɞɝɜɚɣɑəəɧɑ  (ȭ) ɛɚɝɞɖɚəɞɜɌɝɞəɧɑ  ɝɟɍɝɞɜɌɖɢɔɔ, T2-Ȯȴ (Ȯ) ɔ ɖɌɜ-

ɞɌ ȴȶȰȯ). ɏɔɣɑɝɖɚɏɚ ɛɜɚɢɑɝɝɌ 

ȺɍɜɌɓɚɎɌəɔɑ Ɏ ɗɑɎɚɕ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɑ ɟ  27-ɗɑɞəɑɕ ɒɑəɥɔəɧ, Ɏɚɓəɔɖɤɑɑ ɔ ɛɌɗɨɛɔɜɟɑɘɚɑ ɛɚɝɗɑ ɓəɌɣɔɞɑɗɨ-

əɚɕ ɛɚɞɑɜɔ ɎɑɝɌ.  ȺɍɜɌɓɚɎɌəɔɑ əɑ ɔɘɑɑɞ ɗɟɣɔɝɞɧɡ ɖɚəɞɟɜɚɎ, ɔɘɑɪɞɝɫ ɛɑɜɎɧɕ ɞɔɛ ɖɔəɑɞɔɣɑɝɖɚɕ ɖɜɔɎɚɕ ɔ 

ɣɑɞɖɔɑ ɏɜɌəɔɢɧ, ɝɚɚɞɎɑɞɝɞɎɟɪɥɔɑ 1 ɍɌɗɗɟ ɛɚ ɤɖɌɗɑ ȶɌɕɓɑɜɌ (ȼɔɝ. 7).  ȮəɔɘɌəɔɑ əɌ Ɏəɟɞɜɑəəɔɑ ɛɑɜɑɏɚɜɚɐɖɔ 

ɔ Ɏɧɝɚɖɔɕ ȴȶȰ (2,1*10-3 ɘɘ2/ɝ). ɉɞɚ ɚɐəɚɓəɌɣəɚ ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɚɑ ɚɍɜɌɓɚɎɌəɔɑ, BI-RADS 2. ȻɌɢɔɑəɞɖɑ 

ɎɧɛɚɗəɑəɌ ɍɔɚɛɝɔɫ, ɛɚɐɞɎɑɜɐɔɎɤɌɫ ɠɔɍɜɚɌɐɑəɚɘɟ Ȯ2.  

Fig. 8.  8  Breast MRI. Early (A) and  delayed  (B) contrast -enhanced  subtractions , T2w (C), and  ADC map  

(D). 

Mass lesion in the left breast of a 27 -year -old female, newly palpable after considerable weight loss. The lesion 

shows no spiculations, a persistent enhancement curve type, and circumscribed margins, corresponding to a Ka i-

ser sco re of 1 (Fig. 7). Note internal septations and high ADC (2.1*10 -3 mm2/s). This is an unambiguous benign 

finding, BI -RADS 2. The patient requested a biopsy that revealed a fibroadenoma B2  
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ȼɔɝ. 9 Ɍ (Fig. 9 Ɍ) 

 

ȼɔɝ. 9 ɍ (Fig. 9 b) 

 

ȼɔɝ. 9 Ɏ (Fig. 9 c ) 

 

ȼɔɝ. 9 ɏ (Fig. 9 d) 

ȼɔɝ. 9.    ȸȼȾ ɘɚɗɚɣəɚɕ ɒɑɗeɓɧ. ȼɌəəɔɑ (Ȭ) ɔ ɚɞɝɜɚɣɑəəɧɑ (ȭ) ɛɚɝɞɖɚəɞɜɌɝɞəɧɑ ɝɟɍɝɞɜɌɖɢɔɚəəɔɔ, 

T2-Ȯȴ (Ȯ) ɔ ɖɌɜɞɌ ȴȶȰ (ȯ). 

ȺɍɜɌɓɚɎɌəɔɑ Ɏ ɗɑɎɚɕ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɑ ɟ 41-ɗɑɞəɑɕ ɒɑəɥɔəɧ əɌ ɠɚəɑ əɑɐɌɎəɚ ɛɚɫɎɔɎɤɔɡɝɫ ɖɜɚɎɫəɔɝɞɧɡ 

Ɏɧɐɑɗɑəɔɕ.  ȺɍɜɌɓɚɎɌəɔɑ əɑ ɔɘɑɑɞ ɗɟɣɔɝɞɧɡ ɖɚəɞɟɜɚɎ, ɔɘɑɪɞɝɫ ɣɑɞɖɔɑ ɏɜɌəɔɢɧ (ɛɑɜɎɌɫ ɝɟɍɝɞɜɌɖɢɔɫ) ɔ 

ɖɜɔɎɟɪ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ ɛɚ ɞɔɛɟ ɛɗɌɞɚ, ɣɞɚ ɐɌɬɞ 2 ɍɌɗɗɌ ɛɚ ɤɖɌɗɑ ȶɌɕɓɑɜɌ, ɛɜɌɖɞɔɣɑɝɖɔ ɔɝɖɗɪɣɌɫ ɓɗɚɖɌ-

ɣɑɝɞɎɑəəɚɝɞɨ (ɜɔɝ. 7). Ƚɗɑɐɟɑɞ ɚɞɘɑɞɔɞɨ ɎəɟɞɜɔɛɚɞɚɖɚɎɚɑ ɜɌɝɛɚɗɚɒɑəɔɑ ɚɍɜɌɓɚɎɌəɔɫ əɌ T2-Ȯȴ ɔ ɛɜɚɘɑɒɟ-

ɞɚɣəɧɕ əɔɓɖɔɕ ȴȶȰ (1,1*10-3 ɘɘ2/ɝ). Ȼɚɗɟɣɑəəɧɑ ɐɌəəɧɑ ɛɌɞɚɏəɚɘɚəɔɣəɧ ɐɗɫ ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɚɕ ɛɌɛɔɗ-

ɗɚɘɧ ɍɑɓ Ɍɞɔɛɔɔ, ɣɞɚ ɛɚɐɞɎɑɜɒɐɑəɚ ɛɚɝɗɑ ɚɛɑɜɌɢɔɔ ɝ ɛɚɝɗɑɐɟɪɥɔɘ ɏɔɝɞɚɗɚɏɔɣɑɝɖɔɘ ɔɝɝɗɑɐɚɎɌəɔɑɘ.  

Fig. 9.   Breast MRI. Early (A) and delayed (B) contrast -enhanced subtract ions, T2w (C), and ADC map 

(D). 

Mass lesion in the left breast of a 41 -year -old female with newly devel oped bloody discharge. The lesion shows no 

spiculations, circumscribed margins (first subtraction), and a plateautype enhancement curve, corresponding to a 

Kaiser score of 2, practically excluding malignancy (Fig. 7). Note the intraductal lesion location o n T2w and the 

intermediate low ADC (1.1*10 -3 mm2/s). Findings are pathognomonic for a benign papilloma. The symptomatic 

lesion was resected and histopathology revealed a benign papilloma without atypia.  
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ȼɔɝ. 10 Ɍ (Fig. 10 Ɍ) 

 

ȼɔɝ. 10 ɍ (Fig. 10 b) 

 

ȼɔɝ. 10 Ɏ (Fig. 10 c ) 

 

ȼɔɝ. 10 ɏ (Fig. 10 d) 

ȼɔɝ. 10.     ȸȼȾ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɧ. ȼɌəəɔɑ (Ȭ) ɔ ɚɞɝɜɚɣɑəəɧɑ (ȭ), ɛɚɝɞɖɚəɞɜɌɝɞəɧɑ ɝɟɍɝɞɜɌɖɢɔɔɔ, 

Ⱦ2-Ȯȴ (Ȯ) ɔ ɖɌɜɞɌ ȴȶȰ (ȯ). 

ȳɚəɌ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ Ɏ ɗɑɎɚɕ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɑ ɟ 25-ɗɑɞəɑɕ ɒɑəɥɔəɧ ɝ ɍɚɗɫɘɔ ɛɚɝɗɑ ɛɜɑɖɜɌɥɑəɔɫ ɏɜɟɐəɚ-

ɏɚ ɎɝɖɌɜɘɗɔɎɌəɔɫ ɔ əɑɫɝəɧɘɔ ɝɚəɚɏɜɌɠɔɣɑɝɖɔɘɔ ɐɌəəɧɘɔ. ȻɚɜɌɒɑəɔɑ əɑ ɔɘɑɑɞ ɗɟɣɔɝɞɚɝɞɔ  ɖɚəɞɟɜɌ, ɔɘɑɑɞ 

əɌɜɌɝɞɌɪɥɔɕ ɞɔɛ ɖɔəɑɞɔɣɑɝɖɚɕ ɖɜɔɎɚɕ ɔ əɑɜɚɎəɧɕ  ɖɚəɞɟɜ, ɣɞɚ ɝɚɚɞɎɑɞɝɞɎɟɑɞ 3 ɍɌɗɗɌɘ ɛɚ ɤɖɌɗɑ ȶɌɕɓɑɜɌ 

(ȼɔɝ7).  ȹɑɍɚɗɨɤɌɫ ɖɔɝɞɌ Ɏ ɝɞɜɟɖɞɟɜɑ ɛɜɑɐɛɚɗɌɏɌɑɞ ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɧɕ ɛɜɚɢɑɝɝ; ȴȶȰ əɑɝɛɑɢɔɠɔɣɑə (1,2*10-

3 ɘɘ2/ɝ). Ƚ ɟɣɑɞɚɘ  ɖɗɔəɔɣɑɝɖɔɡ ɝɔɘɛɞɚɘɚɎ əɑɚɍɡɚɐɔɘɚ ɓɌɛɚɐɚɓɜɔɞɨ ɛɑɜɔɐɟɖɞɌɗɨəɧɕ ɘɌɝɞɔɞ, ɝɚɚɞɎɑɞɝɞɎɟ-

ɪɥɔɕ ɖɜɔɞɑɜɔɪ BI-RADS 2.  ȭɔɚɛɝɔɫ ɎɧɫɎɔɗɌ ɡɜɚəɔɣɑɝɖɔɕ ɛɑɜɔɐɟɖɞɌɗɨəɧɕ ɘɌɝɞɔɞ, Ȯ 2. 

Fig. 10.  Breast MRI. Early (A) and  delayed  (B) contrast -enhanced  subtractions , T2w (C), andADCmap  (D). 

Non-mass lesion in the left breast of a 25 -year -old female with pai n after stopping breast -feeding and unclear s o-

nographic findings. The lesion shows no spiculations, a persistent enhancement curve type, and irregular ma r-

gins, corresponding to a Kaiser score of 3 (Fig. 7). Note the internal small cystic correlate that sug gests a benign 

lesion; ADC is unspecific (1.2*10 -3 mm2/s). Together with the clinical symptoms, periductal mastitis must be 

suspected and it is safe to assign BI -RADS 2. Due to personal preferences, the patient requested a biopsy that r e-

vealed chronic peri ductal mastitis, B2.  
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ȼɔɝ. 11 Ɍ (Fig. 11Ɍ) 

 

ȼɔɝ. 11 ɍ (Fig. 11 b) 

 

ȼɔɝ. 11 Ɏ (Fig. 11 c ) 

 

ȼɔɝ. 11 ɏ (Fig. 11 d) 

ȼɔɝ. 11.   ȸȼȾ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɧ. ȼɌəəɔɑ (Ȭ) ɔ ɚɞɝɜɚɣɑəəɧɑ (ȭ), ɛɚɝɞɖɚəɞɜɌɝɞəɧɑ ɝɟɍɝɞɜɌɖɢɔɔ, Ⱦ2-

Ȯȴ (Ȯ) ɔ ɖɌɜɞɌ ȴȶȰ (ȯ). 

ȺɍɜɌɓɚɎɌəɔɑ Ɏ ɛɜɌɎɚɕ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɑ ɟ 50-ɗɑɞəɑɕ ɒɑəɥɔəɧ ɛɚɝɗɑ ɗɑɣɑəɔɫ ȼȸȲ. ȻɚɜɌɒɑəɔɑ ɔɘɑɑɞ ɗɟɣɔ-

ɝɞɧɕ ɖɚəɞɟɜ, ɛɑɜɎɧɕ ɞɔɛ ɖɔəɑɞɔɣɑɝɖɚɕ ɖɜɔɎɚɕ, ɣɞɚ ɝɚɚɞɎɑɞɝɞɎɟɑɞ 6 ɍɌɗɗɌɘ ɛɚ ɤɖɌɗɑ ȶɌɕɓɑɜɌ (ȼɔɝ. 7). ȴə-

ɞɑəɝɔɎəɚɝɞɨ ɝɔɏəɌɗɌ əɌ T2-Ȯȴ əɔɓɖɌɫ (C) ɔ ȴȶȰ ɝəɔɒɑə (0,8*10-3 ɘɘ2/ɝ). ȯɔɝɞɚɗɚɏɔɣɑɝɖɚɑ ɓɌɖɗɪɣɑəɔɑ - ɜɑ-

ɢɔɐɔɎ ɔəɎɌɓɔɎəɚɏɚ ɛɜɚɞɚɖɚɎɚɏɚ ɜɌɖɌ G2, Ȯ5b. 

Fig. 11.   Breast MRI.  Early (A) and delayed (B) contrast -enhanced subtractions, T2w (C), and ADC map 

(D). 

Mass lesion in the right breast of a 50 -year -old female undergoing follow -up for breast cancer treatment. The l e-

sion shows spiculations and a persistent enhancement curve type, corresponding to a Kaiser score of 6 (Fig. 7). 

T2w signal intensity is low (C) and A DC is decreased (0.8*10 -3 mm2/s). Histopathology revealed recurrent invasive 

ductal cancer G2, B5b . 
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ȼɔɝ. 12 Ɍ (Fig. 12 Ɍ) 

 

ȼɔɝ. 12 ɍ (Fig. 12 b) 

 

ȼɔɝ. 12 Ɏ (Fig. 12 c ) 

 

ȼɔɝ. 12 ɏ (Fig. 12 d) 

ȼɔɝ. 12.    ȸȼȾ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɧ. ȼɌəəɔɑ (Ȭ) ɔ ɚɞɝɜɚɣɑəəɧɑ (ȭ) ɛɚɝɞɖɚəɞɜɌɝɞəɧɑ ɝɟɍɝɞɜɌɖɢɔɔ, Ⱦ2-

Ȯȴ (Ȯ) ɔ ɖɌɜɞɌ ȴȶȰ (ȯ). 

Ⱥɛɜɑɐɑɗɫɑɞɝɫ ɚɍɜɌɓɚɎɌəɔɑ  ɔ ɓɚəɌ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ Ɏ ɗɑɎɚɕ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɑ ɟ 48-ɗɑɞəɑɕ ɒɑəɥɔəɧ ɛɜɔ 

ȸȼȾ, Ɏɧɛɚɗəɑəəɚɕ ɐɗɫ ɝɞɌɐɔɜɚɎɌəɔɫ, ɛɚɝɖɚɗɨɖɟ əɌ ɚɝəɚɎɑ ɐɜɟɏɔɡ ɘɑɞɚɐɚɎ ɐɔɌɏəɚɝɞɔɖɔ ɟɝɞɌəɚɎɗɑəɌ ɖɌɞɑɏɚ-

ɜɔɫ BI-RADS 5 ɐɚ ɛɜɚɎɑɐɑəɔɫ ɍɔɚɛɝɔɔ. ȺɝəɚɎəɚɑ ɚɍɜɌɓɚɎɌəɔɑ ɔɘɑɑɞ  ɗɟɣɔɝɞɧɕ ɖɚəɞɟɜ, ɖɔəɑɞɔɣɑɝɖɟɪ ɖɜɔ-

Ɏɟɪ ɝ ɎɧɘɧɎɌəɔɑɘ ɔ ɛɑɜɔɠɚɖɌɗɨəɧɕ ɚɞɑɖ,  ɣɞɚ ɝɚɚɞɎɑɞɝɞɎɟɑɞ 11 ɍɌɗɗɌɘ ɛɚ ɤɖɌɗɑ ȶɌɕɓɑɜɌ (ɜɔɝ.7). ɂɑə-

ɞɜɌɗɨəɧɕ əɑɖɜɚɓ (Ɏɧɝɚɖɔɕ ɝɔɏəɌɗ Ɏ Ƚ) ɔ əɔɓɖɔɕ ȴȶȰ (0,7*10-3 ɘɘ2/ɝ). ȶɛɑɜɑɐɔ ɜɌɝɛɚɗɚɒɑəəɧɑ ɛɚɜɌɒɑəɔɫ  

əɑ ɔɘɑɪɞ ɗɟɣɔɝɞɚɏɚ ɖɚəɞɟɜɌ, ɔɘɑɑɞɝɫ ɖɜɔɎɌɫ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ ɞɔɛɌ ɛɗɌɞɚ ɔ əɑɜɚɎəɧɑ ɖɚəɞɟɜɧ, ɣɞɚ ɝɚɚɞ-

ɎɑɞɝɞɎɟɑɞ 5 ɍɌɗɗɌɘ ɛɚ ɤɖɌɗɑ ȶɌɕɓɑɜɌ (ȼɔɝ.7). ȴ ɝəɚɎɌ, ȴȶȰ əɔɓɖɔɕ (0.9-1*10 -3 ɘɘ2/ɝ). ȯɔɝɞɚɗɚɏɔɣɑɝɖɔ ɎɧɫɎ-

ɗɑə ɘɟɗɨɞɔɢɑəɞɜɔɣɑɝɖbq IDC, G3, ɝ ɖɚɘɛɚəɑəɞɚɘ DCIS, Ȯ5b. 

Fig. 12.  Breast MRI. Early (A) and delayed (B) contrast -enhanced subtractions, T2w (C), and ADC map 

(D). 

Mass and non -mass lesions in the left breast of a 48 -year -old female undergoing MRI for staging purposes because 

of conventional BI -RADS 5 findings prio r to biopsy. The main mass lesion shows multiple subtle spiculations, a 

wash -out curve type, and a perifocal oedema, corresponding to a Kaiser score of 11 (Fig. 7). Note central necrosis 

(high signal in C) and low ADC (0.7*10 -3 mm2/s). The anterior lesions  show no spiculations, a plateau curve type, 

and irregular margins, corresponding to a Kaiser score of 5 (Fig. 7). Again, ADC is low (0.9 -1*10 -3 mm2/s). Hist o-

pathology revealed a multicentric IDC, G3, with a DCIS component, B5b.  
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ȼɔɝ. 13 Ɍ (Fig. 13 Ɍ) 

 

ȼɔɝ. 13 ɍ (Fig. 13 b) 

 

ȼɔɝ. 13 Ɏ (Fig. 13 c ) 

 

ȼɔɝ. 13 ɏ (Fig. 13 d) 

ȼɔɝ. 13.     ȸȼȾ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɧ. ȼɌəəɔɑ (Ȭ) ɔ ɚɞɝɜɚɣɑəəɧɑ (ȭ) ɛɚɝɞɖɚəɞɜɌɝɞəɧɑ ɝɟɍɝɞɜɌɖɢɔɔ, Ⱦ2-

Ȯȴ (Ȯ) ɔ ɖɌɜɞɌ ȴȶȰ (ȯ). 

ȺɍɜɌɓɚɎɌəɔɑ Ɏ ɗɑɎɚɕ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɑ ɟ 50-ɗɑɞəɑɕ ɒɑəɥɔəɧ ɝ əɑɝɖɚɗɨɖɔɘɔ ɚɍɜɌɓɚɎɌəɔɫɘɔ ɚɍɑɔɡ ɘɚɗɚɣəɧɡ 

ɒɑɗɑɓ əɑɫɝəɚɕ ɛɜɔɜɚɐɧ; ȸȼȾ ɎɧɛɚɗəɑəɌ ɐɗɫ ɛɗɌəɔɜɚɎɌəɔɫ ɗɑɣɑəɔɫ. ȺɍɜɌɓɚɎɌəɔɑ əɑ ɔɘɑɑɞ ɗɟɣɔɝɞɚɏɚ ɖɚəɞɟ-

ɜɌ, ɞɔɛ ɖɔəɑɞɔɣɑɝɖɚɕ ɖɜɔɎɚɕ  ɝ ɎɧɘɧɎɌəɔɑɘ, Ɏəɟɞɜɑəəɑɑ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑ əɑɚɐəɚɜɚɐəɚɑ, ɣɞɚ ɝɚɚɞɎɑɞɝɞɎɟ-

ɑɞ 8 ɍɌɗɗɌɘ ɛɚ ɤɖɌɗɑ ȶɌɕɓɑɜɌ (ȼɔɝ.7).  ȮɧɝɚɖɌɫ ɔəɞɑəɝɔɎəɚɝɞɨ ɝɔɏəɌɗɌ əɌ T2-Ȯȴ. ȴɓ-ɓɌ Ɏɧɝɚɖɚɏɚ ȴȶȰ 

(1.9*10 -3 ɘɘ2/ɝ) ɚɢɑəɖɌ ɝəɔɒɑəɌ ɐɚ 4 ɍɌɗɗɚɎ ɛɚ ɤɖɌɗɑ ȶɌɕɓɑɜɌ. ȯɔɝɞɚɗɚɏɔɣɑɝɖɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɎɧɫɎɔɗɚ 

ɠɔɍɜɚɌɐɑəɚɘɟ ɝ ɜɑɏɜɑɝɝɔɎəɧɘɔ ɔɓɘɑəɑəɔɫɘɔ, Ȯ2. 

Fig. 13.    Breast MRI. Early (A) and delayed (B) contrast -enhanced subtractions, T2w (C), and ADC map 

(D). 

Mass lesion in the left breast of a 50 -year -old female with several unclear mass lesions in both breasts; MRI ob-

tained for treatment planning. The lesion shows no spiculations, a wash -out enhancement curve type, and a he t-

erogeneous internal enhancement, corresponding to a Kaiser score of 8 (Fig. 7). Note high signal intensity on T2w. 

Due to high ADC (1.9*10 -3 mm2/ s), the lesion was downgraded to a Kaiser score of 4. Histopathology revealed a 

fibroadenoma with regressive changes, B2.  
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ȾɌɍɗɔɢɌ ʈ2.     Ⱦɑɜɘɔəɚɗɚɏɔɫ, ɔɝɛɚɗɨɓɟɑɘɌɫ ɐɗɫ ɚɢɑəɖɔ ɜɑɓɟɗɨɞɌɞɚɎ ȸȼȾ ȸȲ. 

English 

 

ʈʫʩʩʢʠʡ 

 

Apparent diffusion coefficient (ADC) ʀʟʤʝʨʷʝʤʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʜʠʬʬʫʟʠʠ (ʀʂɼ)  

Background paranechymal enhancement ʌʦʥʦʚʦʝ ʢʦʥʪʨʘʩʪʥʦʝ ʫʩʠʣʝʥʠʝ ʧʘʨʝʥʭʠʤʳ 

Breast Imaging Reporting and Data System 

ʉʠʩʪʝʤʘ ʦʧʠʩʘʥʠʷ ʠ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʣʫʯʝʚʳʭ  

ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ (BI-RADS ) 

ɺreast MRI ʄʈʊ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ (ʄʈʊ ʄɾ)  

ʉlinical decision rule ʇʨʘʚʠʣʦ ʢʣʠʥʠʯʝʩʢʦʛʦ ʨʝʰʝʥʠʷ 

Contrast enhancement ʂʦʥʪʨʘʩʪʥʦʝ ʫʩʠʣʝʥʠʝ (ʂʋ) 

Diffusion weighted imaging (DWI) ɼʠʬʬʫʟʠʦʥʥʦ-ʚʟʚʝʰʝʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ (ɼɺʀ) 

Kaiser score ʐʢʘʣʘ ʂʘʡʟʝʨʘ  

ʈʫʩʩʢʠʡ English 

ʇʦʨʘʞʝʥʠʝ  

  

lesion 

 

 

ʆʯʘʛ   

  

focus 

 

ʆʙʨʘʟʦʚʘʥʠʝ   mass 

 

ɿʦʥʘ ʢʦʥʪʨʘʩʪʠʨʦʚʘʥʠʷ   Non-mass lesion 

ʂʦʥʪʫʨʳ 
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əɌ ɐɎɌ ɛɟəɖɞɌ ɛɜɔ ɘɌɘɘɚɏɜɌɠɔɣɑɝɖɔɡ ɘɔɖɜɚ-

ɖɌɗɨɢɔəɌɞɌɡ, ɣɞɚɍɧ ɔɓɍɑɒɌɞɨ ɗɚɒəɚɚɞɜɔɢɌ-

ɞɑɗɨəɧɡ ɐɔɌɏəɚɓɚɎ DCIS. 

¶ ȶɌɖ ɛɜɌɎɔɗɚ, ȴȶȰ, ɛɜɑɎɧɤɌɪɥɔɑ 

1.4*10 -3 ɘɘ2/ɝ, ɝɗɑɐɟɑɞ ɜɌɝɝɘɌɞɜɔɎɌɞɨ Ɏ ɖɌɣɑ-

ɝɞɎɑ ɐɚɛɚɗəɔɞɑɗɨəɚɏɚ ɖɜɔɞɑɜɔɫ ɐɚɍɜɚɖɌɣɑ-

ɝɞɎɑəəɧɡ ɛɚɜɌɒɑəɔɕ [33, 34]. Ⱥɛɧɞ ɛɚɖɌɓɌɗ, 

ɣɞɚ Ɏɧɝɚɖɔɑ ɓəɌɣɑəɔɫ ȴȶȰ ɘɚɏɟɞ ɝəɔɓɔɞɨ ɍɌɗɗɧ 

ɛɚ ɤɖɌɗɑ ȶɌɕɓɑɜɌ əɌ ɣɑɞɧɜɑ ɛɟəɖɞɌ. ȺɐəɌɖɚ, 

ɍɧɎɌɪɞ ɓɗɚɖɌɣɑɝɞɎɑəəɧɑ ɚɛɟɡɚɗɔ ɝ Ɏɧɝɚɖɔɘ 

ɓəɌɣɑəɔɑɘ ȴȶȰ, Ɏ ɣɌɝɞəɚɝɞɔ  ɘɟɢɔəɚɓəɧɑ ɜɌɖɔ. 

[35]. ȸɟɢɔəɚɓəɧɑ ɜɌɖɔ ðɜɑɐɖɔ ɔ ɚɍɧɣəɚ ɐɑɘɚə-

ɝɞɜɔɜɟɪɞ ɞɔɛɔɣəɧɑ ɘɚɜɠɚɗɚɏɔɣɑɝɖɔɑ ɛɌɞɞɑɜəɧ 

ɓɗɚɖɌɣɑɝɞɎɑəəɧɡ ɛɚɜɌɒɑəɔɕ. Ȯ ɞɌɖɔɡ ɝɗɟɣɌɫɡ,  

ɑɝɗɔ ɍɌɗɗɧ ɛɚ ɤɖɌɗɑ ȶɌɕɓɑɜɌ əɔɒɑ ɛɚɜɚɏɌ 

ɍɔɚɛɝɔɔ, ɎɛɑɜɎɧɑ ɐɔɌɏəɚɝɞɔɜɚɎɌəəɚɑ ɚɍɜɌɓɚ-

ɎɌəɔɑ ɟ ɛɌɢɔɑəɞɖɔ Ɏ ɛɚɝɞɘɑəɚɛɌɟɓɑ ɞɜɑɍɟɑɞ 

ɛɚɐɞɎɑɜɒɐɑəɔɫ ɍɔɚɛɝɔɑɕ, ɣɞɚ ɝɟɥɑɝɞɎɑəəɚ 

ɝəɔɒɌɑɞ Ɏɑɜɚɫɞəɚɝɞɨ ɚɤɔɍɖɔ. ȶɜɚɘɑ ɞɚɏɚ, ɓəɌ-

ɣɑəɔɫ ȴȶȰ ɛɜɔ DCIS Ɏɧɤɑ, ɣɑɘ ɟ ɔəɎɌɓɔɎəɧɡ 

ɚɛɟɡɚɗɑɕ, əɚ Ɏɝɬ ɑɥɑ əɔɒɑ ȴȶȰ-ɛɚɜɚɏɌ [36]. 

Ȯɚ ɔɓɍɑɒɌəɔɑ ɚɤɔɍɚɖ, ȴȶȰ  ɝɗɑɐɟɑɞ ɔɓɘɑ-

ɜɫɞɨ Ɏ əɌɔɍɚɗɑɑ ɖɚəɞɜɌɝɞɔɜɟɑɘɚɕ ɣɌɝɞɔ ɚɛɟɡɚ-

ɗɔ, ɖɌɖ ɛɜɌɎɔɗɚ, əɌ ɛɑɜɔɠɑɜɔɔ. ȽɚɚɞɎɑɞɝɞɎɑə-

əɚ, ɐɌɒɑ ɜɌɖ ɝ ɚɍɤɔɜəɧɘ ɢɑəɞɜɌɗɨəɧɘ əɑɖɜɚ-

ɓɚɘ əɑ ɍɟɐɑɞ ɔɘɑɞɨ ɛɚɎɧɤɑəəɧɡ ɓəɌɣɑəɔɕ ȴȶȰ 

[39]. Ȼɜɔ ɛɚɜɌɒɑəɔɫɡ, ɛɜɑɐɝɞɌɎɗɫɪɥɔɡ ɝɚɍɚɕ  

ɓɚəɧ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ (əɌɛɜɔɘɑɜ, ɔəɎɌɓɔɎ-

əɧɕ ɐɚɗɨɖɚɎɧɕ ɜɌɖ), əɑɚɍɡɚɐɔɘɚ ɛɜɚɫɎɗɫɞɨ 

ɚɝɚɍɟɪ ɚɝɞɚɜɚɒəɚɝɞɨ ɛɜɔ ɔɓɘɑɜɑəɔɔ ȴȶȰ. Ȯ 

ɞɌɖɔɡ ɝɗɟɣɌɫɡ   ɔɝɛɚɗɨɓɟɪɞ ɌɗɨɞɑɜəɌɞɔɎəɧɑ 

ɝɛɚɝɚɍɧ, Ɍ ɔɘɑɑəɚ ɔɓɘɑɜɑəɔɑ ɘɔəɔɘɌɗɨəɚɏɚ 

ɓəɌɣɑəɔɫ ȴȶȰ [37]. ȱɝɗɔ ɖɌɜɞɌ ȴȶȰ əɔɓɖɚɏɚ ɖɌ-

ɣɑɝɞɎɌ ɔɗɔ ɑɝɗɔ ɛɚɜɌɒɑəɔɑ ɣɑɞɖɚ əɑ ɎɔɓɟɌɗɔɓɔ-

ɟɜɑɞɝɫ,   ɜɑɖɚɘɑəɐɟɑɞɝɫ ɎɚɓɐɑɜɒɌɞɨɝɫ ɚɞ ɔɓɘɑ-

ɜɑəɔɫ ȴȶȰ Ɏɚ ɔɓɍɑɒɌəɔɑ ɗɚɒəɚɚɞɜɔɢɌɞɑɗɨəɧɡ 

ɜɑɓɟɗɨɞɌɞɚɎ. 

ȹɌɖɚəɑɢ, ɖɜɚɘɑ ɛɜɔɝɎɚɑəɔɫ ɖɌɞɑɏɚɜɔɔ BI-

RADS ɝɗɑɐɟɑɞ ɐɌɞɨ ɜɑɖɚɘɑəɐɌɢɔɔ ɚ ɐɌɗɨəɑɕɤɑɕ 

ɞɌɖɞɔɖɑ. ȶɌɖ ɛɜɌɎɔɗɚ, ɍɚɗɑɑ ɛɜɚɝɞɚɕ ɔ ɘɑəɑɑ 

ɓɌɞɜɌɞəɧɕ  ɘɑɞɚɐ ɎɔɓɟɌɗɔɓɌɢɔɔ ɝɗɑɐɟɑɞ ɔɝɛɚɗɨ-

ɓɚɎɌɞɨ ɐɗɫ ɘɚəɔɞɚɜɔəɏɌ ɔɗɔ ɍɔɚɛɝɔɔ ɛɜɔ  ɖɌɞɑ-

ɏɚɜɔɔ 3ð5 ɛɚ ɤɖɌɗɑ BI-RADS. Ⱥɍɧɣəɚ ɩɞɚ ɛɚ-

Ɏɞɚɜəɚɑ ɟɗɨɞɜɌɓɎɟɖɚɎɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ [38]. 

ȳɌɖɗɪɣɑəɔɑ. 

Ȱɗɫ ɐɚɝɞɔɒɑəɔɫ ɩɠɠɑɖɞɔɎəɚɕ   ȸȼȾ  ɐɔɌ-

ɏəɚɝɞɔɖɔ ɓɌɍɚɗɑɎɌəɔɕ ȸȲ ɔ ɘɌɜɤɜɟɞɔɓɌɢɔɔ 

ɛɌɢɔɑəɞɚɎ ɛɜɚɞɚɖɚɗ ɝɖɌəɔɜɚɎɌəɔɫ ɐɚɗɒɑə ɍɧɞɨ 

ɝɞɌəɐɌɜɞɔɓɔɜɚɎɌə. ȼɌɝɤɔɠɜɚɎɖɟ ɜɑɓɟɗɨɞɌɞɚɎ 

ȸȼȾ ȸȲ ɝɗɑɐɟɑɞ Ɏɧɛɚɗəɫɞɨ ɝɚɏɗɌɝəɚ ɝɞɌəɐɌɜɞɟ. 

Ȼɜɔ ɡɌɜɌɖɞɑɜɔɝɞɔɖɑ ɛɚɜɌɒɑəɔɕ ɝɗɑɐɟɑɞ ɔɝ-

ɛɚɗɨɓɚɎɌɞɨ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɑ ɖɜɔɞɑɜɔɔ, ɞɌɖɔɑ 

ɖɌɖ ɖɚəɞɟɜɧ (ɜɚɎəɧɑ, əɑɜɚɎəɧɑ, ɗɟɣɔɝɞɧɑ), ɞɔɛ 

ɖɔəɑɞɔɣɑɝɖɚɕ ɖɜɔɎɚɕ, ɛɌɞɞɑɜə Ɏəɟɞɜɑəəɑɏɚ 

ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ ɔ ɚɞɑɖ. ɄɖɌɗɌ ȶɌɕɓɑɜɌ 

ɎɖɗɪɣɌɑɞ ɐɌəəɧɑ ɖɜɔɞɑɜɔɔ Ɏ ɝɚɎɚɖɟɛəɟɪ ɐɔɌ-

ɏəɚɝɞɔɣɑɝɖɟɪ ɐɔɌɏɜɌɘɘɟ, ɖɚɞɚɜɌɫ ɝɚɚɞɎɑɞɝɞɎɟ-

ɑɞ ɖɜɔɞɑɜɔɫɘ ɐɚɖɌɓɌɞɑɗɨəɚɕ ɘɑɐɔɢɔəɧ, əɌɐɑɒ-

əɚ ɚɛɜɑɐɑɗɫɑɞ ɛɜɔɜɚɐɟ ɛɌɞɚɗɚɏɔɣɑɝɖɚɏɚ ɛɜɚɢɑɝ-

ɝɌ ɔ ɘɚɒɑɞ ɍɧɞɨ ɛɜɔɘɑəɑəɌ ɖ ɜɌɓɗɔɣəɧɘ ɛɜɚ-

ɞɚɖɚɗɌɘ ȸȼȾ ȸȲ əɌ ɜɌɓɗɔɣəɧɡ ɝɖɌəɑɜɌɡ. ȭɌɗ-

ɗɧ ɛɚ ɤɖɌɗɑ ȶɌɕɓɑɜɌ ɘɚɏɟɞ  ɍɧɞɨ ɛɑɜɑɎɑɐɑəɧ Ɏ 

ɖɌɞɑɏɚɜɔɪ BI-RADS, ɣɞɚ ɚɍɑɝɛɑɣɔɎɌɑɞ Ɏɧɝɚɖɟɪ 

ɐɔɌɏəɚɝɞɔɣɑɝɖɟɪ ɞɚɣəɚɝɞɨ ɛɜɔ əɔɓɖɚɕ ɎɌɜɔɌ-

ɍɑɗɨəɚɝɞɔ ɘɑɒɐɟ ɎɜɌɣɌɘɔ. ȼɑɖɚɘɑəɐɌɢɔɔ ɛɚ 

ɘɌɜɤɜɟɞɔɓɌɢɔɔ ɛɌɢɔɑəɞɌ ɐɚɗɒəɧ ɍɧɞɨ əɑɚɞɦ-

ɑɘɗɑɘɚɕ ɣɌɝɞɨɪ ɓɌɖɗɪɣɑəɔɫ ȸȼȾ ȸȲ. 

ȴɝɞɚɣəɔɖ ɠɔəɌəɝɔɜɚɎɌəɔɫ ɔ ɖɚəɠɗɔɖɞ 

ɔəɞɑɜɑɝɚɎ. 

ȬɎɞɚɜɧ ɝɞɌɞɨɔ ɛɚɐɞɎɑɜɐɔɗɔ ɚɞɝɟɞɝɞɎɔɑ 

ɖɚəɠɗɔɖɞɌ ɔəɞɑɜɑɝɚɎ ɔ ɠɔəɌəɝɔɜɚɎɌəɔɫ, ɚ ɖɚ-

ɞɚɜɚɘ əɑɚɍɡɚɐɔɘɚ ɝɚɚɍɥɔɞɨ. 

 

 

Ƚɛɔɝɚɖ ȷɔɞɑɜɌɞɟɜɧ: 

1. Kaiser WA, Zeitler E (1989) MR imaging of the breast: fast 

imaging sequences with and without Gd -DTPA. Preliminary o b-

servations. Radio logy 170:681 ð686  

2. Heywang SH, Hilbertz T, Pruss E et al (1988) Dynamic co n-

trast medium studies with flash sequences in nuclear magnetic 

resonance tomography of the breast. Digitale Bilddiagn 8:7 ð13 

3. Warner E, Messersmith H, Causer P et al (2008) System atic 

review: using magnetic resonance imaging to screen women at 

high risk for breast cancer. Ann Intern Med 148:671 ð679  

4. Mann RM, Kuhl CK, Kinkel K, Boetes C (2008) Breast MRI: 

guidelines from the European Society of Breast Imaging. Eur 

Radiol 18:1307 ð1318  

5. Sardanelli F, Boetes C, Borisch B et al (1990) (2010) Magnetic 

resonance imaging of the breast: recommendations from the 

EUSOMA working group. Eur J Cancer Oxf Engl 46:1296 ð1316  

6. Houssami N, Ciatto S, Macaskill P et al (2008) Accuracy and 

sur - gical impact of magnetic resonance imaging in breast cancer 

stag - ing: systematic review and meta -analysis in detection of 

multifocal and multicentric cancer. J Clin Oncol Off J Am Soc 

Clin Oncol 26: 3248 ð3258  

7. Bennani -Baiti B, Baltzer PA (2017) MR imaging for diagnosis 

of malignancy in mammographic microcalcifications: a systema t-

ic re- view and meta -analysis. Radiology 283:692 ð701  

8. Bennani -Baiti B, Bennani -Baiti N, Baltzer PA (2016) Diagno s-

tic performance of breast magnetic resonance imaging in non -

calcif ied equivocal breast findings: results from a systematic 

review and meta -analysis. PloS One 11:e0160346  

9. Mann RM, Balleyguier C, Baltzer PA et al (2015) Breast MRI: 

EUSOBI recommendations for womenõs information. Eur Radiol. 

https://doi.org/10.1007/s0033 0-015 -3807 -z 

10.  Kaiser WA (1994) MR Mammography (MRM), 1st edn. 

Springer, Berlin Heidelberg  

11.  Baltzer PA, Schelhorn J, Dietzel M, Kaiser WA (2010) Breast 

screening programs using MRI: is there a role for computer -aided 

diagnosis? Imaging Med 2:659 ð673  

12. Kuhl C (2007) The current status of breast MR imaging. Part 

I. Choice of technique, image interpretation, diagnostic accuracy, 

and transfer to clinical practice. Radiology 244:356 ð378  

13. Strobel  K, Schrading  S, Hansen  NL et al  (2015) ɚɢɑəɖɌ ɛɚ-

Ɏɜɑɒɐɑəɔɕ BI-RADS ɖɌɞɑɏɚɜɔɔ 4, ɎɧɫɎɗɑəəɧɡ ɝ ɛɚɘɚɥɨɪ 

ɝɖɜɔəɔəɏɚɎɚɕ ɘɌɘɘɚɏɜɌɠɔɔ ɔ ɝɖɜɔəɔəɏɌ US: ɛɚɗɑɓəɚɝɞɨ ȸȼ-

ɎɔɓɟɌɗɔɓɌɢɔɔ. Radiology 274:343 ð351  



   RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY  

 

  | www.rejr.ru | REJR. 2020; 10 (3):58-76       DOI:10.21569/2222-7415-2020-10-3-58-76        ʉʪʨʘʥʠʮʘ  76 
  

14.  Benndorf M, Baltzer PAT, Vag T et al (2010) Breast MRI as 

an adjunct to mammography: Does it really suffer from low sp e-

cific - ity? A retrospective analysis stratified by mammographic 

BI-RADS classes. Acta Radiol Stockh Swed 1987 51:715 ð721  

15.  Spick C, Szolar DHM, Preidler KWet al (2015) Breast MRI 

used as a problem -solving tool reliably excludes maligna ncy. 

Eur J Radiol 84:61 ð64 

16.  Marino MA, Clauser P, Woitek R et al (2016) A simple scoring 

system for breast MRI interpretation: does it compensate for 

reader experience? Eur Radiol 26:2529 ð2537  

17.  Baltzer PAT, Dietzel M, Kaiser WA (2013) A simple and r o-

bust classification tree for differentiation between benign and 

malignant lesions in MR -mammography. Eur Radiol 23:2051 ð

2060  

18.  Woitek R, Spick C, Schernthaner M et al (2017) A simple 

classifi - cation system (the Tree flowchart) for breast MRI can 

reduce the number of unnecessary biopsies in MRI -only lesions. 

Eur Radiol 27:3799 ð3809  

19.  Morris EA, Comstock C, Lee C, et al (2013) ACR BI -RADSÈ 

Magnetic Resonance Imaging. In: ACR BI -RADSÈ Atlas, Breast 

Imaging Reporting and Data System, 5th ed. American Colle ge 

of Radiology, Reston, VA  

20.  Dietzel M, Baltzer PA, Vag T et al (2010) Differential diagn o-

sis of breast lesions 5 mm or less: is there a role for magnetic 

resonance imaging? J Comput Assist Tomogr 34:456 ð464  

21.  Kuhl CK, Mielcareck P, Klaschik S et al ( 1999) Dynamic 

breast MR imaging: are signal intensity time course data useful 

for differ - ential diagnosis of enhancing lesions? Radiology 

211:101 ð110  

22.  Baum F, Fischer U, Vosshenrich R, Grabbe E (2002) Classif i-

cation of hypervascularized lesions in CE M R imaging of the 

breast. Eur Radiol 12:1087 ð1092  

23.  Baltzer PAT, Freiberg C, Beger S et al (2009) Clinical MR -

mam - mography: are computer -assisted methods superior to 

visual or manual measurements for curve type analysis? A sy s-

tematic ap - proach. Acad Rad iol 16:1070 ð1076  

24.  Schnall MD, Blume J, Bluemke DA et al (2006) Diagnostic 

archi - tectural and dynamic features at breast MR imaging: mu l-

ticenter study. Radiology 238:42 ð53 

25.  Fluckiger JU, Schabel MC, Dibella EVR (2012) The effect of 

tem- poral samplin g on quantitative pharmacokinetic and three -

time - point analysis of breast DCE -MRI. Magn Reson Imaging 

30:934 ð 943  

26.  Herrmann K -H, Baltzer PA, Dietzel M et al (2011) Resolving 

arte - rial phase and temporal enhancement characteristics in 

DCE MRM at high s patial resolution with TWIST acquisition. J 

Magn Reson Imaging JMRI 34:973 ð982  

27.  Mann RM, Mus RD, van Zelst J et al (2014) A novel approach 

to contrast -enhanced breast magnetic resonance imaging for 

screen- ing: high -resolution ultrafast dynamic ima ging.  Invest 

Radiol 49: 579 ð585  

28.  Vag T, Baltzer PAT, Dietzel M et al (2011) Kinetic ana lysis of 

lesions without mass effect on breast MRI using manual and 

computer -assisted methods. Eur Radiol 21:893 ð898  

29. Baltzer PAT, Yang F, Dietzel M et al (2010) Sensit ivity and 

speci- ficity of unilateral edema on T2w -TSE sequences in MR - 

Mammography considering 974 histologically verified l esions. 

Breast J 16:233 ð239  

30.  Dietzel M, Baltzer PAT, Vag T et al (2010) Application of 

breast MRI for prediction of lymph node m etastases - systematic 

approach using 17 individual descriptors and a dedicated dec i-

sion tree. Acta Radiol Stockh Swed 1987 51:885 ð894  

31.  Baltzer PAT, Dietzel M, Gajda, et al (2012) A systematic 

compar - ison of two pulse sequences for edema assessment in 

MR-mam - mography. Eur J Radiol 81:1500 ð1503  

32.  Pinker K, Bickel H, Helbich TH et al (2013) Combined co n-

trast - enhanced magnetic resonance and diffusion -weighted 

imaging  

reading adapted to the BBreast Imaging Reporting and Data 

System^ for multiparametric 3-T imaging of breast lesions. Eur 

Radiol 23:1791 ð1802  

33.  Baltzer A, Dietzel M, Kaiser CG, Baltzer PA (2016) Combined 

reading of contrast enhanced and diffusion weighted magnetic 

res- onance imaging by using a simple sum score. Eur Radiol 

26:884 ð 891  

34.  Woodhams R, Matsunaga K, Iwabuchi K et al (2005) Diff u-

sion - weighted imaging of malignant breast tumors: the usefu l-

ness of apparent diffusion coefficient (ADC) value and ADC map 

for the detection of malignant breast tumors and evaluation of 

cancer ex - tens ion. J Comput Assist Tomogr 29:644 ð649  

35.  Woodhams R, Kakita S, Hata H et al (2009) Diffusion -

weighted imaging of mucinous carcinoma of the breast: evalu a-

tion of appar - ent diffusion coefficient and signal intensity in 

correlation with histologic findings . AJR Am J Roentgenol 

193:260 ð266  

36.  Bickel H, Pinker -Domenig K, Bogner W et al (2015) Quantit a-

tive apparent diffusion coefficient as a noninvasive imaging b i-

omarker for the differentiation of invasive breast cancer and 

ductal carcino - ma in situ. Invest Radiol 50:95 ð100  

37.  Bickel H, Pinker K, Polanec S et al (2017) Diffusion -weighted 

imaging of breast lesions: Region -of-interest placement and di f-

fer - ent ADC parameters influence apparent diffusion coefficient 

values. Eur Radiol 27:1883 ð1892  

38.  Spick C, Baltzer PAT (2014) Diagnostic utility of second -look 

US for breast lesions identified at MR imaging: systematic r e-

view and meta -analysis. Radiology 273:401 ð409  

39.  S.A. Kharuzhyk, S.V. Shymanets, A.V. Karman, E.V. 

Shapoval. Use of BI -RADS to interpretmagne tic resonance 

mammography for breast cancer // Vestnik rentgenologii i rad i-

ologii. ð 2014. ð ʈ 4. ð Ƚ. 46 -59.  

 
 



   RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY  

 

  | www.rejr.ru | REJR. 2020; 10 (3):77-91       DOI:10.21569/2222-7415-2020-10-3-77-91        ʉʪʨʘʥʠʮʘ  77 
  

 

 

ȽȼȬȮȹȱȹȴȱ ȰȴȬȯȹȺȽȾȴɃȱȽȶȴɁ ȮȺȳȸȺȲȹȺȽȾȱȵ ȸȬȯȹȴȾȹȺ-

ȼȱȳȺȹȬȹȽȹȺȵ ɁȺȷȬȹȯȴȺȻȬȹȶȼȱȬȾȺȯȼȬɀȴȴ ȴ ȽȻȴȼȬȷɈȹȺȵ  

ȶȺȸȻɈɊȾȱȼȹȺȵ ȾȺȸȺȯȼȬɀȴȴ, ȽȺɃȱȾȬȹȹȺȵ Ƚ Ȼȼɋȸɇȸ  

ȶȺȹȾȼȬȽȾȴȼȺȮȬȹȴȱȸ ȲȱȷɃȹɇɁ ȻȼȺȾȺȶȺȮ, Ȯ ȰȴɀɀȱȼȱȹɂȴȬȷɈȹȺȵ  

ȰȴȬȯȹȺȽȾȴȶȱ ȻȼȴɃȴȹ ȭȴȷȴȬȼȹȺȵ ȺȭȽȾȼȿȶɂȴȴ 

 

ȳɌɜɟɍɔə Ȯ.Ȯ., ȶɟɜɌɒɚɎ Ȭ.Ȼ., ȳɌɎɌɐɚɎɝɖɌɫ Ȯ.Ȱ., ȼɚɐɔɚəɚɎɌ Ⱥ.Ȯ.,  

Ⱦɚəɖɔɡ Ⱥ.Ƚ., ȶɗɔəɚɎɔɢɖɔɕ ȴ.Ɋ., ɄɔɡɚɎ Ȯ.Ɋ., ɁɌɜɔɞɚəɖɔə Ȯ.ȴ. 

 
ɑɗɨ. ɝɜɌɎəɔɞɑɗɨəɌɫ ɚɢɑəɖɌ Ɏɚɓɘɚɒəɚɝɞɑɕ ɝɛɔɜɌɗɨəɚɕ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚ-

ɏɜɌɠɔɔ, ɐɚɛɚɗəɑəəɚɕ ɛɜɫɘɚɕ ɡɚɗɌəɏɔɚɏɜɌɠɔɑɕ (ȽȶȾ-Ɂȯ), ɔ ɘɌɏəɔɞəɚ-

ɜɑɓɚəɌəɝəɚɕ ɡɚɗɌəɏɔɚɛɌəɖɜɑɌɞɚɏɜɌɠɔɔ (ȸȼɁȻȯ) Ɏ ɐɔɌɏəɚɝɞɔɖɑ ɛɜɔɣɔə ɍɔɗɔ-

Ɍɜəɚɕ ɚɍɝɞɜɟɖɢɔɔ (ȭȺ) ɟ ɛɌɢɔɑəɞɚɎ ɝ ɝɔəɐɜɚɘɚɘ ɘɑɡɌəɔɣɑɝɖɚɕ ɒɑɗɞɟɡɔ 

(ȸȲ). 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. ȼɑɓɟɗɨɞɌɞɧ ɔɝɝɗɑɐɚɎɌəɔɫ ɍɚɗɨəɧɡ, əɌɡɚɐɔɎɤɔɡɝɫ əɌ ɗɑ-

ɣɑəɔɔ Ɏ ɡɔɜɟɜɏɔɣɑɝɖɚɘ ɝɞɌɢɔɚəɌɜɑ ɛɚ ɛɚɎɚɐɟ ɝɔəɐɜɚɘɌ ȸȲ (n=61), ɝ ɢɑɗɨɪ ɝɜɌɎəɑəɔɫ 

ɩɠɠɑɖɞɔɎəɚɝɞɔ ȽȶȾ-Ɂȯ (n=30) ɔ ȸȼɁȻȯ (n=31) Ɏ ɐɔɌɏəɚɝɞɔɖɑ ɟɜɚɎəɫ ɔ ɛɜɔɣɔə ȭȺ.  

ȼɑɓɟɗɨɞɌɞɧ. Ȯ ɐɔɌɏəɚɝɞɔɖɑ ɟɜɚɎəɫ ȭȺ ȽȶȾ-Ɂȯ ɔ ȸȼɁȻȯ ɚɍɗɌɐɌɗɔ ɝɚɛɚɝɞɌɎɔɘɚɕ 

Ɏɧɝɚɖɚɕ ɞɚɣəɚɝɞɨɪ (100% ɔ 100% ɝɚɚɞɎɑɞɝɞɎɑəəɚ, p=1,00). ɃɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ, ɝɛɑɢɔ-

ɠɔɣəɚɝɞɨ ɔ ɞɚɣəɚɝɞɨ ȽȶȾ-Ɂȯ Ɏ ɎɧɫɎɗɑəɔɔ ɛɜɔɣɔə ȭȺ ɓɗɚɖɌɣɑɝɞɎɑəəɚɏɚ ɏɑəɑɓɌ ɝɚɝɞɌɎɔ-

ɗɔ 93,8%, 92,9% ɔ 93,3% ɝɚɚɞɎɑɞɝɞɎɑəəɚ, ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɧɡ ð 92,9%, 93,8% ɔ 93,3%. 

ɃɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ, ɝɛɑɢɔɠɔɣəɚɝɞɨ ɔ ɞɚɣəɚɝɞɨ ȸȼɁȻȯ Ɏ ɎɧɫɎɗɑəɔɔ ɓɗɚɖɌɣɑɝɞɎɑəəɧɡ 

ɛɜɔɣɔə ȭȺ ɝɚɝɞɌɎɔɗɔ 66,7%, 95,4% ɔ 87,1% ɝɚɚɞɎɑɞɝɞɎɑəəɚ, ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɧɡ ð 

95,4%, 66,7% ɔ 87,1% ɝɚɚɞɎɑɞɝɞɎɑəəɚ. ȽȶȾ-Ɂȯ ɛɚ ɝɜɌɎəɑəɔɪ ɝ ȸȼɁȻȯ ɚɍɗɌɐɌɗɌ ɍɚɗɨ-

ɤɑɕ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨɪ Ɏ ɐɔɌɏəɚɝɞɔɖɑ ɛɜɔɣɔə ȭȺ ɓɗɚɖɌɣɑɝɞɎɑəəɚɏɚ ɏɑəɑɓɌ ɔ ɍɚɗɨɤɑɕ 

ɝɛɑɢɔɠɔɣəɚɝɞɨɪ Ɏ ɐɔɌɏəɚɝɞɔɖɑ ɛɜɔɣɔə ȭȺ ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɚɏɚ ɏɑəɑɓɌ (əɌ 27,1%, 

p=0,82).  

Ⱥɍɝɟɒɐɑəɔɑ. ȭɚɗɑɑ ɎɧɝɚɖɌɫ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ȽȶȾ-Ɂȯ ɛɚ ɝɜɌɎəɑəɔɪ ɝ ȸȼɁȻȯ Ɏ 

ɐɔɌɏəɚɝɞɔɖɑ ɛɜɔɣɔə ȭȺ ɘɚɒɑɞ ɍɧɞɨ ɚɍɟɝɗɚɎɗɑəɌ Ɏɚɓɘɚɒəɚɝɞɨɪ ɍɚɗɑɑ ɐɑɞɌɗɨəɚɕ ɎɔɓɟɌ-

ɗɔɓɌɢɔɔ ɎəɑɛɜɚɞɚɖɚɎɧɡ ɔɓɘɑəɑəɔɕ. ɉɞɚ ɝɎɫɓɌəɚ ɝ ɛɜɑɔɘɟɥɑɝɞɎɌɘɔ ɟɗɟɣɤɑəəɚɏɚ ɛɜɚ-

ɝɞɜɌəɝɞɎɑəəɚɏɚ ɜɌɓɜɑɤɑəɔɫ ȽȶȾ ɓɌ ɝɣɑɞ ɔɝɛɚɗɨɓɚɎɌəɔɫ ɞɚəɖɚɕ ɖɚɗɗɔɘɌɢɔɔ, ɛɚɓɎɚɗɫɪ-

ɥɔɘɔ ɛɚɗɟɣɌɞɨ ɍɚɗɨɤɔɕ ɚɍɦɑɘ ɛɑɜɎɔɣəɧɡ ɐɌəəɧɡ ɐɗɫ ɝɚɓɐɌəɔɫ ɘɟɗɨɞɔɛɗɌəɌɜəɧɡ ɜɑ-

ɖɚəɝɞɜɟɖɢɔɕ.  

ȳɌɖɗɪɣɑəɔɑ. ȸɑɞɚɐ ȽȶȾ-Ɂȯ ɛɚɓɎɚɗɫɑɞ ɎɧɫɎɔɞɨ əɑ ɞɚɗɨɖɚ ɟɜɚɎɑəɨ ȭȺ, əɚ ɔ ɟɝɞɌ-

əɚɎɔɞɨ ɑɬ ɛɜɔɣɔəɟ. ȽȶȾ-Ɂȯ ɚɍɗɌɐɌɑɞ ɝɚɛɚɝɞɌɎɔɘɧɘ ɝ ȸȼɁȻȯ Ɏɧɝɚɖɔɘ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɘ 

ɛɚɞɑəɢɔɌɗɨəɚɘ Ɏ ɟɝɞɌəɚɎɗɑəɔɔ ɟɜɚɎəɫ ɔ ɛɜɔɣɔəɧ ȭȺ. ȹɌ ɚɝəɚɎɌəɔɔ ɍɚɗɑɑ Ɏɧɝɚɖɚɕ 

ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɔ ȽȶȾ-Ɂȯ ɛɚ ɝɜɌɎəɑəɔɪ ɝ ȸȼɁȻȯ Ɏ ɐɔɌɏəɚɝɞɔɖɑ ɛɜɔɣɔə ɍɔɗɔɌɜɔəɚɕ 

ɚɍɝɞɜɟɖɢɔɔ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɘɑɡɌəɔɣɑɝɖɚɕ ɒɑɗɞɟɡɚɕ ɓɗɚɖɌɣɑɝɞɎɑəəɚɏɚ ɏɑəɑɓɌ ɘɚɒəɚ ɜɑ-

ɖɚɘɑəɐɚɎɌɞɨ ɑɑ ɐɗɫ Ɏɖɗɪɣɑəɔɫ Ɏ Ɍɗɏɚɜɔɞɘ ɗɟɣɑɎɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɐɌəəɚɕ ɖɌɞɑɏɚɜɔɔ 

ɛɌɢɔɑəɞɚɎ, ɚɝɚɍɑəəɚ ɛɜɔ əɌɗɔɣɔɔ ɛɜɚɞɔɎɚɛɚɖɌɓɌəɔɕ ɖ ȸȼɁȻȯ. 
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FEASIBILITY OF CONTRAST-ENHANCED COMPUTED TOMOGRAPHIC  

CHOLANGIOGRAPHY IN DIAGNOSING THE CAUSES OF BILIARY OBSTRUCTION 

 

Zarubin  V.V., Kurazhov  A.P., Zavadovskaja  V.D., Rodionova  O.V.,  

Tonkih O.S., Klinovickij I.Ju. 

 

 
urpose.  Ȭ comparative assessment of the diagnostic capability of spiral computed 

tomography supplemented by direct cholangiography (hCT -CG), and magnetic re s-

onance cholangiopancreatography (MRCP) in the diagnosis of causes of b iliary o b-

struction (BO) of malignant and benign nature in patients with obstructive jaundice sy n-

drome (OJ).  

Materials and methods.  Results of a study of patients who were treated in a surg i-

cal hosp ital for OJ syndrome (n = 61), in order to compare the dia gnostic effectiveness of 

these met hods in diagnosing the level and causes of BO.  

Results.  In diagnosing the level of BO, hCT -CG and MRCP were comparable high a c-

curacy (100% and 100%, respectively, p = 1.00). The sensitivity, specificity and accuracy of 

hCT-CG in identifying the causes of BO of malignant genesis are 93.8%, 92.9% and 93.3%, 

respectively, benign - 92.9%, 93.8% and 93.3%. The sensitivity, specificity and accuracy of 

MRCP in the detection of malignant cau ses of BO are 66.7%, 95.4% and 87.1%, re spectively, 

benign - 95.4%, 66.7% and 87.1%. hCT -CG compared with MRCP was more sensitive in d i-

agnosing the causes of BO of malignant genesis and higher specificity in diagnosing the 

causes of BO in benign genesis (by 27.1%, p = 0.82).  

Discussion.  The hig her sensitivity of hCT -CG as compared with MRCP in the diagn o-

sis of the causes of BD may be due to the possibility of a more detailed visualization of e x-

tra -ductal changes. This is due to the advantages of improved spatial resolution of hCT due 

to the use of fine collimation, which allows to obtain a larger amount of primary data for 

creating multi -planar reconstructions.  

Conclusion.  The hCT -CG allows us to identify not only the level of BO, but also to 

establish its cause. hCT -CG has a high diagnostic pot ential comparable to MRCP in dete r-

mining the level and cause of BO. Based on the higher sensitivity of hCT -CG in comparison 

with MRCP in the diagnosis of the causes of biliary obstruction in patients with obstructive 

jaundice of malignant origin, it can be  recommended for inclusion in the algorithm of radi a-

tion research in this category of patients, especially if there are co ntraindications to MRCP.  

  

 Keywords: obstructive jaundice, cholestasis, cholangiocarcinoma, cholangiopancre a-

tography, computed tomogr aphy, choledocholithiasis, MRCP  
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ɚɔɝɖ ɛɜɔɣɔəɧ ȭȺ, ɛɜɔɎɚɐɫɥɑɕ ɖ 

ɝɔəɐɜɚɘɟ ɘɑɡɌəɔɣɑɝɖɚɕ ɒɑɗɞɟɡɔ 

(ȸȲ), ɫɎɗɫɑɞɝɫ ɌɖɞɟɌɗɨəɚɕ ɔ ɎɌɒəɚɕ 

ɓɌɐɌɣɑɕ, ɖɚɞɚɜɌɫ ɝɞɌɎɔɞɝɫ ɛɑɜɑɐ ɗɟ-

ɣɑɎɧɘɔ ɐɔɌɏəɚɝɞɌɘɔ. ȺɝəɚɎəɟɪ ɜɚɗɨ 

Ɏ ɐɔɌɏəɚɝɞɔɖɑ ɛɜɔɣɔə ɐɌəəɚɏɚ ɝɚɝɞɚɫəɔɫ ɔɏɜɌ-

ɑɞ ɘɑɐɔɢɔəɝɖɌɫ ɎɔɓɟɌɗɔɓɌɢɔɫ. ɉɞɚ ɚɍɟɝɗɚɎɗɑəɚ 

Ɏɚɓɘɚɒəɚɝɞɨɪ ɘɑɞɚɐɚɎ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ 

ɛɜɑɐɚɝɞɌɎɗɫɞɨ ɔəɠɚɜɘɌɢɔɪ ɚ ɝɚɝɞɚɫəɔɔ ɏɑɛɌ-

ɞɚɛɌəɖɜɑɌɞɚɍɔɗɔɌɜəɚɕ ɓɚəɧ (ȯȻȰȳ), ɛɌɞɚɗɚɏɔɫ 

ɖɚɞɚɜɚɕ Ɏ ɛɚɐɌɎɗɫɪɥɑɘ ɍɚɗɨɤɔəɝɞɎɑ ɝɗɟɣɌɑɎ 

ɫɎɗɫɑɞɝɫ ɛɜɔɣɔəɚɕ ɝɔəɐɜɚɘɌ ȸȲ. Ȯɧɍɚɜ ɘɑɞɚ-

ɐɌ ɎɔɓɟɌɗɔɓɌɢɔɔ ȯȻȰȳ ɛɜɔ ɝɔəɐɜɚɘɑ ȸȲ ɚɝɟ-

ɥɑɝɞɎɗɫɑɞɝɫ ɝ ɟɣɬɞɚɘ ɑɏɚ ɔəɎɌɓɔɎəɚɝɞɔ, ɞɑɜɌ-

ɛɑɎɞɔɣɑɝɖɚɏɚ ɛɚɞɑəɢɔɌɗɌ ɔ ɚɝɚɍɑəəɚɝɞɑɕ ɖɗɔ-

əɔɖɚ-ɗɌɍɚɜɌɞɚɜəɚɏɚ ɝɞɌɞɟɝɌ ɖɚəɖɜɑɞəɚɏɚ ɛɌɢɔ-

ɑəɞɌ. ȾɌɖ, ɟɗɨɞɜɌɓɎɟɖɚɎɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ (ȿȳȴ) ɔ 

ɝɛɔɜɌɗɨəɌɫ ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ (ȽȶȾ), 

əɌɔɍɚɗɑɑ ɣɌɝɞɚ ɔɝɛɚɗɨɓɟɑɘɧɑ əɑɔəɎɌɓɔɎəɧɑ 

ɘɑɞɚɐɧ ɐɔɌɏəɚɝɞɔɖɔ ɛɜɔɣɔə ɝɔəɐɜɚɘɌ ȸȲ, 

ɔɘɑɪɞ Ɏɧɝɚɖɟɪ ɝɛɑɢɔɠɔɣəɚɝɞɨ, əɚ əɑ ɎɝɑɏɐɌ 

ɐɚɝɞɌɞɚɣəɟɪ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ, ɚɝɚɍɑəəɚ ɛɜɔ 

ɗɚɖɌɗɔɓɌɢɔɔ ɖɚəɖɜɑɘɑəɞɚɎ Ɏ ɒɑɗɣəɧɡ ɛɜɚɞɚ-

ɖɌɡ. Ȯ ɝɎɚɪ ɚɣɑɜɑɐɨ, ɩɞɚ ɞɜɑɍɟɑɞ ɔɝɛɚɗɨɓɚɎɌəɔɫ 

ɌɗɨɞɑɜəɌɞɔɎəɧɡ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɡ ɞɑɡəɚɗɚɏɔɕ, 

ɝɌɘɚɕ ɜɌɝɛɜɚɝɞɜɌəɑəəɚɕ ɔɓ ɖɚɞɚɜɧɡ ɫɎɗɫɑɞɝɫ 

ɩəɐɚɝɖɚɛɔɣɑɝɖɌɫ ɜɑɞɜɚɏɜɌɐəɌɫ ɡɚɗɌəɏɔɚɛɌə-

ɖɜɑɌɞɚɏɜɌɠɔɫ (ɉȼɁȻȯ) [1]. ȺɐəɌɖɚ, əɑɝɘɚɞɜɫ əɌ 

Ɏɧɝɚɖɟɪ ɔəɠɚɜɘɌɞɔɎəɚɝɞɨ ɔ ɛɜɔɝɟɥɔɑ ɉȼɁȻȯ 

ɞɑɜɌɛɑɎɞɔɣɑɝɖɔɑ Ɏɚɓɘɚɒəɚɝɞɔ, ɐɌəəɧɕ ɘɑɞɚɐ 

ɫɎɗɫɑɞɝɫ ɔəɎɌɓɔɎəɧɘ ɔ ɚɍɧɣəɚ əɑ ɔɝɛɚɗɨɓɟɑɞɝɫ 

ɔɝɖɗɪɣɔɞɑɗɨəɚ Ɏ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɡ ɢɑɗɫɡ [2,3]. 

ɉɞɚ ɚɍɟɝɗɌɎɗɔɎɌɑɞ ɛɜɔɘɑəɑəɔɑ ɐɜɟɏɔɡ ɘɑɞɚɐɚɎ 

ɘɑɐɔɢɔəɝɖɚɕ ɎɔɓɟɌɗɔɓɌɢɔɔ, əɌɔɍɚɗɑɑ ɓəɌɣɔ-

ɘɧɘ ɔɓ ɖɚɞɚɜɧɡ ɫɎɗɫɑɞɝɫ ɘɌɏəɔɞəɚ-

ɜɑɓɚəɌəɝəɌɫ ɡɚɗɌəɏɔɚɛɌəɖɜɑɌɞɚɏɜɌɠɔɫ 

(ȸȼɁȻȯ), ɛɚɓɎɚɗɫɪɥɌɫ ɎɔɓɟɌɗɔɓɔɜɚɎɌɞɨ ɛɌə-

ɖɜɑɌɞɚɍɔɗɔɌɜəɧɑ ɛɜɚɞɚɖɔ ɍɑɓ ɔəɎɌɓɔɎəɧɡ ɘɌ-

əɔɛɟɗɫɢɔɕ, ɚɍɜɑɘɑəɔɞɑɗɨəɧɡ ɐɗɫ ɛɌɢɔɑəɞɌ. 

[4,5]  

ȻɜɚɎɑɐɑəəɧɑ ɝɜɌɎəɔɞɑɗɨəɧɑ ɔɝɝɗɑɐɚɎɌ-

əɔɫ ɘɑɞɚɐɚɎ ɐɔɌɏəɚɝɞɔɖɔ ɛɜɔɣɔə ȭȺ ɝɎɔɐɑ-

ɞɑɗɨɝɞɎɟɪɞ ɚ Ɏɧɝɚɖɚɘ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɘ ɛɚɞɑə-

ɢɔɌɗɑ ȸȼɁȻȯ [4, 5, 6]. ȺɐəɌɖɚ ɩɞɚ əɌɍɗɪɐɌɑɞɝɫ 

əɑ Ɏɚ Ɏɝɑɡ ɖɗɔəɔɣɑɝɖɔɡ ɝɔɞɟɌɢɔɫɡ. Ȯ ɣɌɝɞəɚɝɞɔ, 

ɟ ɛɌɢɔɑəɞɚɎ ɝ ɒɑɗɣəɚɖɌɘɑəəɚɕ ɍɚɗɑɓəɨɪ ɞɚɣ-

əɚɝɞɨ ȸȼɁȻȯ ɓɌɎɔɝɔɞ ɚɞ ɗɚɖɌɗɔɓɌɢɔɔ, ɜɌɓɘɑɜɌ 

ɔ ɝɞɜɟɖɞɟɜɧ ɖɚəɖɜɑɘɑəɞɚɎ [7,8]. ȮɐɚɍɌɎɚɖ, ɝɟ-

ɥɑɝɞɎɑəəɧɘɔ əɑɐɚɝɞɌɞɖɌɘɔ ȸȼɁȻȯ ɫɎɗɫɪɞɝɫ 

əɑɎɚɓɘɚɒəɚɝɞɨ ɝɔəɡɜɚəəɚɏɚ ɝ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɘ 

ɔɝɝɗɑɐɚɎɌəɔɑɘ ɛɜɚɎɑɐɑəɔɫ ɗɑɣɑɍəɧɡ ɘɌəɔɛɟ-

ɗɫɢɔɕ ɔ əɌɗɔɣɔɑ ɛɜɚɞɔɎɚɛɚɖɌɓɌəɔɕ, ɝɎɫɓɌəəɧɡ 

ɝ ɖɗɌɟɝɞɜɚɠɚɍɔɑɕ ɔ ɔɘɛɗɌəɞɔɜɚɎɌəəɧɘɔ Ɏ ɚɜ-

ɏɌəɔɓɘ ɛɌɢɔɑəɞɌ ɛɌɜɌ- ɔ ɠɑɜɜɚɘɌɏəɔɞəɧɘɔ 

ɘɑɞɌɗɗɚɖɚəɝɞɜɟɖɢɔɫɘɔ [9].  

ȬɗɨɞɑɜəɌɞɔɎɚɕ ȸȼɁȻȯ Ɏ ɚɛɜɑɐɑɗɑəəɧɡ 

ɝɗɟɣɌɫɡ ɘɚɒɑɞ Ɏɧɝɞɟɛɔɞɨ ȽȶȾ. Ȯ ɘɔɜɚɎɚɕ ɗɔɞɑ-

ɜɌɞɟɜɑ ɔɘɑɪɞɝɫ ɝɚɚɍɥɑəɔɫ, ɝɚɏɗɌɝəɚ ɖɚɞɚɜɧɘ 

ȽȶȾ ɛɚɓɎɚɗɫɑɞ ɐɚɍɔɞɨɝɫ ɓəɌɣɔɞɑɗɨəɚɏɚ ɛɜɑ-

ɔɘɟɥɑɝɞɎɌ Ɏ ɚɢɑəɖɑ ɝɚɝɞɚɫəɔɫ ɒɑɗɣəɧɡ ɛɜɚɞɚ-

ɖɚɎ ɍɗɌɏɚɐɌɜɫ ɔɝɛɚɗɨɓɚɎɌəɔɪ ɝɚɎɜɑɘɑəəɧɡ 

ɞɑɡəɚɗɚɏɔɕ ɜɑɖɚəɝɞɜɟɖɢɔɔ ɞɜɑɡɘɑɜəɧɡ ɚɍɦɑɘ-

əɧɡ ɔɓɚɍɜɌɒɑəɔɕ [10,11,12]. ȺɐəɌɖɚ ɝ ɛɚɘɚ-

ɥɨɪ ȽȶȾ əɑ ɎɝɑɏɐɌ Ɏɚɓɘɚɒəɚ əɑɛɚɝɜɑɐɝɞɎɑəəɚ 

ɎɔɓɟɌɗɔɓɔɜɚɎɌɞɨ əɑɚɍɧɓɎɑɝɞɎɗɑəəɧɑ ɖɚəɖɜɑ-

ɘɑəɞɧ, ɫɎɗɫɪɥɔɑɝɫ ɛɜɔɣɔəɚɕ ȭȺ, ɔɓ-ɓɌ ɔɡ 

ɝɡɚɐɝɞɎɌ ɝ ɒɑɗɣɨɪ ɛɚ ɛɗɚɞəɚɝɞɔ, ɛɚɩɞɚɘɟ ɔɡ 

ɎɧɫɎɗɑəɔɑ ɚɝəɚɎɌəɚ əɌ ɖɚɝɎɑəəɧɡ ɛɜɔɓəɌɖɌɡ 

[13]. Ȼɚ ɩɞɚɕ ɛɜɔɣɔəɑ ɍɧɗɚ ɛɜɑɐɗɚɒɑəɚ ɔɝɛɚɗɨ-

ɓɚɎɌɞɨ ȽȶȾ ɝ ɛɜɫɘɧɘ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ 

ɒɑɗɣəɧɡ ɛɜɚɞɚɖɚɎ, ɖɚɞɚɜɌɫ ɛɚɓɎɚɗɫɑɞ əɌɛɜɫ-

ɘɟɪ ɎɔɓɟɌɗɔɓɔɜɚɎɌɞɨ ɎəɟɞɜɔɛɜɚɝɎɑɞəɧɑ ɔɓɘɑ-

əɑəɔɫ ɎɐɚɍɌɎɚɖ ɖ ɎəɑɛɜɚɝɎɑɞəɧɘ, Ɏ ɣɌɝɞəɚɝɞɔ, 

ɟ ɛɌɢɔɑəɞɚɎ ɝ ɛɜɚɞɔɎɚɛɚɖɌɓɌəɔɫɘɔ ɖ ȸȼɁȻȯ 

[14,15]. Ȯɘɑɝɞɑ ɝ ɞɑɘ, ɐɔɌɏəɚɝɞɔɣɑɝɖɔɕ ɛɚɞɑə-

ɢɔɌɗ ȽȶȾ, ɝɚɣɑɞɌəəɚɕ ɝ ɛɜɫɘɚɕ ɡɚɗɌəɏɔɚɏɜɌɠɔ-

ɑɕ (ȽȶȾ-Ɂȯ), Ɏ ɟɝɞɌəɚɎɗɑəɔɔ ɛɜɔɣɔə ȭȺ ɟ ɛɌɢɔ-

ɑəɞɚɎ ɝ ɝɔəɐɜɚɘɚɘ ȸȲ, ɚɖɚəɣɌɞɑɗɨəɚ əɑ ɚɛɜɑ-

ɐɑɗɑə, Ɍ ɝɜɌɎəɔɞɑɗɨəɚɕ ɚɢɑəɖɔ ɐɌəəɚɏɚ ɘɑɞɚɐɌ 

ɝ ȸȼɁȻȯ, ɛɚɓɎɚɗɫɪɥɑɏɚ əɌɕɞɔ ɑɏɚ ɘɑɝɞɚ Ɏ Ɍɗɏɚ-

ɜɔɞɘɑ ɔɝɝɗɑɐɚɎɌəɔɫ ɛɌɢɔɑəɞɚɎ ɝ ɝɔəɐɜɚɘɚɘ 

ȸȲ, əɑ ɛɜɚɎɚɐɔɗɚɝɨ.  

ɂɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. 

ȽɜɌɎəɔɞɑɗɨəɌɫ ɚɢɑəɖɌ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɡ 

Ɏɚɓɘɚɒəɚɝɞɑɕ ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɚɕ ɡɚɗɌəɏɔɚ-

ɛɌəɖɜɑɌɞɚɏɜɌɠɔɔ ɔ ɝɛɔɜɌɗɨəɚɕ ɖɚɘɛɨɪɞɑɜəɚɕ 

ɞɚɘɚɏɜɌɠɔɔ, ɐɚɛɚɗəɑəəɚɕ ɛɜɫɘɚɕ ɡɚɗɌəɏɔɚ-

ɏɜɌɠɔɑɕ, Ɏ ɐɔɌɏəɚɝɞɔɖɑ ɛɜɔɣɔə ȭȺ ɓɗɚɖɌɣɑ-

ɝɞɎɑəəɚɏɚ ɔ ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɚɏɚ ɡɌɜɌɖɞɑɜɌ ɟ 

ɛɌɢɔɑəɞɚɎ ɝ ɝɔəɐɜɚɘɚɘ ɘɑɡɌəɔɣɑɝɖɚɕ ɒɑɗɞɟɡɔ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. 

ȶɗɔəɔɣɑɝɖɔɕ ɘɌɞɑɜɔɌɗ. 

Ȯ əɌɝɞɚɫɥɑɑ ɔɝɝɗɑɐɚɎɌəɔɑ Ɏɖɗɪɣɑəɧ ɜɑ-

ɓɟɗɨɞɌɞɧ ɚɍɝɗɑɐɚɎɌəɔɫ 61 ɛɌɢɔɑəɞɌ (36 ɘɟɒ-

ɣɔə, 25 ɒɑəɥɔə, ɝɜɑɐəɔɕ ɎɚɓɜɌɝɞ 61,0Ñ14,3 

ɗɑɞ) ɝ ɝɔəɐɜɚɘɚɘ ȸȲ, əɌɡɚɐɔɎɤɔɡɝɫ əɌ ɗɑɣɑ-

əɔɔ Ɏ ɡɔɜɟɜɏɔɣɑɝɖɚɘ ɝɞɌɢɔɚəɌɜɑ ɛɚ ɛɚɎɚɐɟ 

ɝɔəɐɜɚɘɌ ɘɑɡɌəɔɣɑɝɖɚɕ ɒɑɗɞɟɡɔ ɝ ɔɪɗɫ 2016 ɏ. 

ɛɚ Ɍɛɜɑɗɨ 2020 ɏ. Ƚ ɢɑɗɨɪ ɝɜɌɎəɑəɔɫ ɐɔɌɏəɚ-

ɝɞɔɣɑɝɖɔɡ Ɏɚɓɘɚɒəɚɝɞɑɕ ɚɍɚɔɡ ɘɑɞɚɐɚɎ ɛɌɢɔ-

ɑəɞɧ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɘɑɞɚɐɌ ɔɝɝɗɑɐɚɎɌəɔɫ 

ɍɧɗɔ ɜɌɓɐɑɗɑəɧ əɌ ɐɎɑ ɏɜɟɛɛɧ ð ɚɝəɚɎəɟɪ ɔ 

ɏɜɟɛɛɟ ɝɜɌɎəɑəɔɫ. ȻɌɢɔɑəɞɌɘ ɚɝəɚɎəɚɕ ɏɜɟɛɛɧ 

(n=30) ɛɜɚɎɚɐɔɗɌɝɨ ȽȶȾ ɝ ɎəɟɞɜɔɎɑəəɧɘ ɖɚə-

ɞɜɌɝɞɔɜɚɎɌəɔɑɘ Ɏ ɝɚɣɑɞɌəɔɔ ɝ ɛɜɫɘɧɘ ɖɚəɞɜɌ-

ɝɞɔɜɚɎɌəɔɑɘ ɒɑɗɣəɧɡ ɛɜɚɞɚɖɚɎ (ɣɑɜɑɓ ɐɟɚɐɑ-

əɌɗɨəɧɕ ɖɌɞɑɞɑɜ ɔɗɔ ɣɑɜɑɓ ɛɜɑɐɟɝɞɌəɚɎɗɑəəɧɕ 

ɍɔɗɔɌɜəɧɕ ɐɜɑəɌɒ). ȻɌɢɔɑəɞɧ Ɏɞɚɜɚɕ ɏɜɟɛɛɧ 

(n=31) ɔɝɝɗɑɐɚɎɌɗɔɝɨ ɝ ɛɚɘɚɥɨɪ ȸȼɁȻȯ. ȶɗɔ-

əɔɣɑɝɖɌɫ ɡɌɜɌɖɞɑɜɔɝɞɔɖɌ ɔɝɝɗɑɐɟɑɘɧɡ ɏɜɟɛɛ 

ɛɜɔɎɑɐɑəɌ Ɏ ɞɌɍɗɔɢɑ 1.  

ȽɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɧɡ ɜɌɓɗɔɣɔɕ ɛɚ ɣɌ-

ɝɞɚɞɑ ɖɗɔəɔɣɑɝɖɔɡ ɝɔɘɛɞɚɘɚɎ ɔ ɖɚəɢɑəɞɜɌɢɔɔ 

ɍɔɗɔɜɟɍɔəɌ Ɏ ɚɝəɚɎəɚɕ ɏɜɟɛɛɑ ɔ ɏɜɟɛɛɑ ɝɜɌɎ-

əɑəɔɫ ɎɧɫɎɗɑəɚ əɑ ɍɧɗɚ (p>0,05). ȺɞɘɑɣɌɗɔɝɨ 

ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɧɑ ɜɌɓɗɔɣɔɫ ɛɚ ɎɚɓɜɌɝɞɟ 

Ɏ ɚɝəɚɎəɚɕ ɏɜɟɛɛɑ ɔ ɛɑɜɎɚɕ ɏɜɟɛɛɑ ɝɜɌɎəɑəɔɫ 

(p=0,004), ɝɞɌɞɔɝɞɔɣɑɝɖɔɕ ɓəɌɣɔɘɧɡ ɜɌɓɗɔɣɔɕ Ɏ 

ɚɝəɚɎəɚɕ ɏɜɟɛɛɑ ɔ Ɏɞɚɜɚɕ ɏɜɟɛɛɑ ɝɜɌɎəɑəɔɫ 

ɎɧɫɎɗɑəɚ əɑ ɍɧɗɚ (p>0,05).  

Ȼ 



   RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY  

 

  | www.rejr.ru | REJR. 2020; 10 (3):77-91       DOI:10.21569/2222-7415-2020-10-3-77-91        ʉʪʨʘʥʠʮʘ  80 
  

Ȼɚ ɐɌəəɧɘ ɖɚɘɛɗɑɖɝəɚɏɚ ɖɗɔəɔɖɚ-

ɗɌɍɚɜɌɞɚɜəɚɏɚ ɔ ɘɚɜɠɚɗɚɏɔɣɑɝɖɚɏɚ ɔɝɝɗɑɐɚɎɌ-

əɔɫ ɟ 29 ɛɌɢɔɑəɞɚɎ ɚɝəɚɎəɚɕ ɏɜɟɛɛɧ (96,7%) 

ɍɧɗ ɐɔɌɏəɚɝɞɔɜɚɎɌə ɚɍɝɞɜɟɖɞɔɎəɧɕ ɡɌɜɌɖɞɑɜ 

ɒɑɗɞɟɡɔ, Ɏ ɚɐəɚɘ ɝɗɟɣɌɑ (3,3%) ɟ ɛɌɢɔɑəɞɌ ɝ 

ɚɛɔɝɞɚɜɡɚɓɚɘ ð ɝɘɑɤɌəəɧɕ, Ɍ ɏɔɛɑɜɍɔɗɔɜɟɍɔ-

əɑɘɔɫ ɚɍɦɫɝəɫɗɌɝɨ ɛɜɑɔɘɟɥɑɝɞɎɑəəɚ ɞɚɖɝɔɣɑ-

ɝɖɔɘ ɛɚɜɌɒɑəɔɑɘ ɛɌɜɑəɡɔɘɧ ɛɑɣɑəɔ əɌ ɠɚəɑ 

ɞɜɌəɓɔɞɚɜəɚɕ ɚɍɝɞɜɟɖɢɔɔ ɍɔɗɔɌɜəɧɡ ɛɟɞɑɕ. Ȯ 

ɏɜɟɛɛɑ ɝɜɌɎəɑəɔɫ ɚɍɝɞɜɟɖɞɔɎəɧɕ ɡɌɜɌɖɞɑɜ 

ɒɑɗɞɟɡɔ ɍɧɗ ɐɔɌɏəɚɝɞɔɜɚɎɌə Ɏ 29 ɝɗɟɣɌɫɡ 

(93,5%), ɟ ɐɎɟɡ ɛɌɢɔɑəɞɚɎ ɝ ɚɛɔɝɞɚɜɡɚɓɚɘ (6,5%) 

ɔɓɘɑəɑəɔɫ ɞɌɖɒɑ əɚɝɔɗɔ ɝɘɑɤɌəəɧɕ ɡɌɜɌɖɞɑɜ.  

ȹɌ ɚɝəɚɎɌəɔɔ ɟɝɞɌəɚɎɗɑəəɚɕ ɛɜɔɣɔəɧ ȭȺ 

ɛɌɢɔɑəɞɧ ɚɝəɚɎəɚɕ ɏɜɟɛɛɧ ɔ ɏɜɟɛɛɧ ɝɜɌɎəɑ-

əɔɫ ɍɧɗɔ ɜɌɓɐɑɗɑəɧ əɌ ɐɎɑ ɛɚɐɏɜɟɛɛɧ. Ȯ 

ɛɑɜɎɟɪ Ɏɚɤɗɔ ɛɌɢɔɑəɞɧ ɝ ȸȲ, Ɏɚɓəɔɖɤɑɕ 

ɎɝɗɑɐɝɞɎɔɑ ɚɍɝɞɜɟɖɢɔɔ ɒɑɗɣəɧɡ ɛɟɞɑɕ ɓɗɚɖɌɣɑ-

ɝɞɎɑəəɚɏɚ ɏɑəɑɓɌ (n=23, ȽȶȾ-Ɂȯ/ȸȼɁȻȯ ð 16/9), 

Ɏɚ Ɏɞɚɜɟɪ ð ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɚɏɚ (n=38, ȽȶȾ-

Ɂȯ/ȸȼɁȻȯ ð 14/22).  

ȹɚɓɚɗɚɏɔɣɑɝɖɔɑ ɠɚɜɘɧ, ɛɜɔɎɑɐɤɔɑ ɖ ɜɌɓ-

Ɏɔɞɔɪ ɝɔəɐɜɚɘɌ ȸȲ ɟ ɛɌɢɔɑəɞɚɎ ɩɞɔɡ ɛɚɐ-

ɏɜɟɛɛ, ɛɜɑɐɝɞɌɎɗɑəɧ Ɏ ɞɌɍɗɔɢɑ 2. 

ȸɑɞɚɐɧ ɔɝɝɗɑɐɚɎɌəɔɫ. 

Ƚ ɢɑɗɨɪ ɚɛɜɑɐɑɗɑəɔɫ Ɏɚɓɘɚɒəɚɝɞɑɕ ɖɚə-

ɞɜɌɝɞəɚɕ ɖɚɘɛɨɪɞɑɜəɚ-ɞɚɘɚɏɜɌɠɔɣɑɝɖɚɕ ɡɚ-

ɗɌəɏɔɚɏɜɌɠɔɔ Ɏ ɐɔɌɏəɚɝɞɔɖɑ ɛɜɔɣɔə ȭȺ ɛɌɢɔ-

ɑəɞɌɘ ɚɝəɚɎəɚɕ ɏɜɟɛɛɧ ɛɜɚɎɚɐɔɗɌɝɨ ȽȶȾ ɝ 

ɎəɟɞɜɔɎɑəəɧɘ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ Ɏ ɝɚɣɑɞɌəɔɔ 

ɝ ɛɜɫɘɧɘ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ ɒɑɗɣəɧɡ ɛɜɚɞɚ-

ɖɚɎ (ɣɑɜɑɓ ɐɟɚɐɑəɌɗɨəɧɕ ɖɌɞɑɞɑɜ ɛɜɔ ɉȼɁȻȯ 

ɔɗɔ ɛɜɑɐɟɝɞɌəɚɎɗɑəəɧɕ ɍɔɗɔɌɜəɧɕ ɐɜɑəɌɒ). 

ȴɝɝɗɑɐɚɎɌəɔɑ ɛɜɚɎɚɐɔɗɚɝɨ əɌ 128-ɝɜɑɓɚɎɚɘ 

ɖɚɘɛɨɪɞɑɜəɚɘ ɞɚɘɚɏɜɌɠɑ General Electric 

Optima CT660 Ɏ ɞɜɑɡ ɝɞɌəɐɌɜɞəɧɡ ɛɜɚɑɖɢɔɫɡ 

(ɌɖɝɔɌɗɨəɚɕ, ɝɌɏɔɞɞɌɗɨəɚɕ, ɖɚɜɚəɌɜəɚɕ) ɛɚ ɛɜɚ-

ɏɜɌɘɘɑ ɚɍɦɑɘəɚɏɚ ɝɖɌəɔɜɚɎɌəɔɫ ɝ ɞɚɗɥɔəɚɕ 

ɝɜɑɓɚɎ 0,625 ɘɘ. ȹɌ ɛɑɜɎɚɘ ɩɞɌɛɑ ɔɝɝɗɑɐɚɎɌəɔɫ 

ɛɜɚɔɓɎɚɐɔɗɚɝɨ ɛɜɫɘɚɑ ɎɎɑɐɑəɔɑ ɖɚəɞɜɌɝɞəɚɏɚ 

ɎɑɥɑɝɞɎɌ çȺɘəɔɛɌɖè Ɏ ɒɑɗɣəɧɑ ɛɜɚɞɚɖɔ (ɝ ɔɝ-

ɛɚɗɨɓɚɎɌəɔɑɘ ɜɌɓɎɑɐɑəɔɫ ɛɜɑɛɌɜɌɞɌ ɠɔɓɔɚɗɚ-

ɏɔɣɑɝɖɔɘ ɜɌɝɞɎɚɜɚɘ ɚɍɥɔɘ ɚɍɦɑɘɚɘ ɐɚ 60 ɘɗ); 

ɖɚəɢɑəɞɜɌɢɔɫ ɕɚɐɌ Ɏ ɜɌɝɞɎɚɜɑ ɝɚɝɞɌɎɔɗɌ 10-15 

ɘɏ/ɘɗ. ȳɌɞɑɘ ɚɝɟɥɑɝɞɎɗɫɗɝɫ ɖɚəɞɜɚɗɨ ɖɚəɞɜɌ-

ɝɞɔɜɚɎɌəɔɫ ɒɑɗɣəɧɡ ɛɜɚɞɚɖɚɎ ɛɟɞɑɘ Ɏɧɛɚɗəɑ-

əɔɫ ɚɍɓɚɜəɚɕ ȶȾ Ɏ ɛɚɗɚɒɑəɔɔ ɗɑɒɌ əɌ ɝɛɔəɑ. 

ȹɌ  Ɏɞɚɜɚɘ  ɩɞɌɛɑ  ɔɝɝɗɑɐɚɎɌəɔɫ  ɐɗɫ ɛɚɗɟɣɑəɔɫ  

ȾɌɍɗɔɢɌ ʈ1.     ȽɜɌɎəɔɞɑɗɨəɌɫ ɖɗɔəɔɣɑɝɖɌɫ ɡɌɜɌɖɞɑɜɔɝɞɔɖɌ ɛɌɢɔɑəɞɚɎ ɚɝəɚɎəɚɕ 

ɏɜɟɛɛɧ ɔ ɏɜɟɛɛɧ ɝɜɌɎəɑəɔɫ. 

ʂʣʠʥʠʯʝʩʢʘʷ  

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʆʩʥʦʚʥʘʷ ʛʨʫʧʧʘ 

(n=30) 

ɻʨʫʧʧʘ ʩʨʘʚʥʝʥʠʷ 

(n=31) 

ʋʨʦʚʝʥʴ  

ʟʥʘʯʠʤʦʩʪʠ  

ʨʘʟʣʠʯʠʷ, ʨ 

ʇʦʣ ʤ 17 (56,7%) 19 (61,2%)  

ʞ 13 (43,3%) 12 (38,7%) 

ɺʦʟʨʘʩʪ, ʣʝʪ 63,8Ñ2,16 58,3Ñ2,9 0,13 

ʂʣʠ
ʠʯʝʩʢʠʝ ʧʨʦʷʚʣʝʥʠʷ  

ɾʝʣʪʫʭʘ, % 73,3% 83,9% 0,72 

ɹʦʣʝʚʦʡ ʩʠʥʜʨʦʤ, % 43,3% 51,6% 0,69 

ʇʦʪʝʤʥʝʥʠʝ ʤʦʯʠ, % 26,6% 29,0% 0,90 

ʊʦʰʥʦʪʘ, % 33,3% 29,0% 1,00 

ʆʙʝʩʮʚʝʯʠʚʘʥʠʝ ʢʘʣʘ, 10,0% 9,7% 0,64 

ɻʠʧʝʨʪʝʨʤʠʷ, % 6,7% 3,2% 1,00 

ɹʠʣʠʨʫʙʠʥ ʦʙʱʠʡ, 

ʤʢʤʦʣʴ/ʣ 

80[42
25;161,5] 49.9[30,2;133,4] 0,46 

ɹʠʣʠʨʫʙʠʥ ʧʨʷʤʦʡ, 

ʤʢʤʦʣʴ/ʣ 

54,0[29,5;125,7] 

 

27,0[20,0;97,5] 0,95 
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ɛɚɝɞɖɚəɞɜɌɝɞəɧɡ ɔɓɚɍɜɌɒɑəɔɕ ȯȻȰȳ ɛɜɚɎɚɐɔ-

ɗɚɝɨ ɎəɟɞɜɔɎɑəəɚɑ ɛɚɠɌɓəɚɑ ɍɚɗɪɝəɚɑ ɖɚəɞɜɌ-

ɝɞɔɜɚɎɌəɔɑ Ɏ ɌɜɞɑɜɔɌɗɨəɟɪ, Ɏɑəɚɓəɟɪ ɔ ɚɞɝɜɚ-

ɣɑəəɟɪ ɠɌɓɧ ɛɜɑɛɌɜɌɞɚɘ çȺɘəɔɛɌɖè ɝ ɖɚəɢɑə-

ɞɜɌɢɔɑɕ 300 ɘɏ/ɘɗ Ɏ ɐɚɓɑ 1 ɘɗ/ɖɏ ɘɌɝɝɧ ɞɑɗɌ 

ɐɎɟɡɖɌɘɑɜəɧɘ ɝɔɗɚɎɧɘ ɔəɒɑɖɞɚɜɚɘ ɝɚ ɝɖɚɜɚ-

ɝɞɨɪ ɎɎɑɐɑəɔɫ ɖɚəɞɜɌɝɞəɚɏɚ ɎɑɥɑɝɞɎɌ 3 ɘɗ/ɝ. 

Ȱɗɫ ɚɢɑəɖɔ ɛɌɜɑəɡɔɘɌɞɚɓəɧɡ ɚɜɏɌəɚɎ 

ɛɜɔɍɑɏɌɗɔ ɖ ɛɚɝɞɜɚɑəɔɪ ɘəɚɏɚɛɗɚɝɖɚɝɞəɧɡ 

(MPR) ɜɑɖɚəɝɞɜɟɖɢɔɕ. Ȱɗɫ ɎɔɓɟɌɗɔɓɌɢɔɔ ɝɚɝɟ-

ɐɔɝɞɧɡ ɝɞɜɟɖɞɟɜ ɔɝɛɚɗɨɓɚɎɌɗɔɝɨ ɔɓɚɍɜɌɒɑəɔɫ ɝ 

ɛɜɔɘɑəɑəɔɑɘ ɛɜɚɑɖɢɔɔ ɘɌɖɝɔɘɌɗɨəɚɕ ɔəɞɑə-

ɝɔɎəɚɝɞɔ (MIP). Ȱɗɫ əɌɏɗɫɐəɚɕ ɐɑɘɚəɝɞɜɌɢɔɔ 

3D -ɌəɌɞɚɘɔɔ ɍɔɗɔɌɜəɚɏɚ ɐɑɜɑɎɌ ɔɝɛɚɗɨɓɚɎɌ-

ɗɔɝɨ ɚɍɦɑɘəɧɑ ɜɑəɐɑɜɔəɏɚɎɧɑ ɔɓɚɍɜɌɒɑəɔɫ.  

ȶɌɣɑɝɞɎɑəəɌɫ ɚɢɑəɖɌ ɜɑɓɟɗɨɞɌɞɚɎ ɐɌəəɚɏɚ 

ɔɝɝɗɑɐɚɎɌəɔɫ ɎɖɗɪɣɌɗɌ Ɏ ɝɑɍɫ ɎɔɓɟɌɗɨəɧɕ ɌəɌ-

ɗɔɓ ɝɚɝɞɚɫəɔɫ ɒɑɗɣɑɎɧɎɚɐɫɥɔɡ ɛɜɚɞɚɖɚɎ ɔ 

ɛɜɚɞɚɖɚɎ ɛɚɐɒɑɗɟɐɚɣəɚɕ ɒɑɗɑɓɧ ɝ ɚɛɜɑɐɑɗɑəɔ-

ɑɘ ɔɡ ɐɔɗɌɞɌɢɔɔ ɔ ɑɑ ɝɞɑɛɑəɔ, ɎɧɫɎɗɑəɔɑ ɐɑ-

ɠɑɖɞɚɎ əɌɛɚɗəɑəɔɫ, ɟɝɞɌəɚɎɗɑəɔɑ ɗɚɖɌɗɔɓɌɢɔɔ 

ɝɞɜɔɖɞɟɜ Ɏ ɝɗɟɣɌɑ ɔɡ ɚɍəɌɜɟɒɑəɔɫ ɝ ɚɛɜɑɐɑɗɑ-

əɔɑɘ ɡɌɜɌɖɞɑɜɌ ɔɡ ɖɚəɞɟɜɚɎ ɔ ɛɜɚɞɫɒɑəəɚɝɞɔ, 

ɎɔɓɟɌɗɨəɟɪ ɚɢɑəɖɟ ɡɌɜɌɖɞɑɜɌ əɌɖɚɛɗɑəɔɫ ɜɑəɞ-

ɏɑəɚɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ ɚɛɟɡɚɗɑɎɧɘɔ ɚɍ-

ɜɌɓɚɎɌəɔɫɘɔ ɛɜɔ ɔɡ əɌɗɔɣɔɔ, ɟɝɞɌəɚɎɗɑəɔɑ Ɏɚ-

Ɏɗɑɣɑəɔɫ Ɏ ɚɛɟɡɚɗɑɎɧɕ ɛɜɚɢɑɝɝ ɚɖɜɟɒɌɪɥɑɕ 

ɞɖɌəɔ ɝɘɑɒəɧɡ ɚɜɏɌəɚɎ, Ɍ ɞɌɖɒɑ ɚɢɑəɖɟ ɝɚɝɞɚ-

ɫəɔɫ ɜɑɏɔɚəɌɜəɧɡ ɗɔɘɠɌɞɔɣɑɝɖɔɡ ɟɓɗɚɎ.  

Ȯɝɑɘ ɛɌɢɔɑəɞɌɘ ɏɜɟɛɛɧ ɝɜɌɎəɑəɔɫ (n=31) 

ɛɜɚɎɚɐɔɗɚɝɨ ȸȼɁȻȯ. Ȱɗɫ ɚɢɑəɖɔ ɝɚɝɞɚɫəɔɫ ɏɑ-

ɛɌɞɚɛɌəɖɜɑɌɞɚɐɟɚɐɑəɌɗɨəɚɕ ɓɚəɧ ɛɜɚɎɚɐɔɗɔ 

ȸȼȾ ɔɝɝɗɑɐɚɎɌəɔɑ əɌ ɝɎɑɜɡɛɜɚɎɚɐɫɥɑɘ ɘɌɏ-

əɔɞəɚ-ɜɑɓɚəɌəɝəɚɘ ɞɚɘɚɏɜɌɠɑ ɝ ɔəɐɟɖɢɔɑɕ 

ɘɌɏəɔɞəɚɏɚ ɛɚɗɫ 1,5 ɞɑɝɗɌ. Ȯɝɑɘ ɛɌɢɔɑəɞɌɘ Ɏɧ-

ɛɚɗəɫɗɔ əɌɞɔɎəɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɝ ɔɝɛɚɗɨɓɚɎɌ-

əɔɑɘ ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɔ T2 SSFSE BH Ɏ Ɍɖɝɔ-

Ɍɗɨəɚɕ, ɠɜɚəɞɌɗɨəɚɕ ɔ ɝɌɏɔɞɞɌɗɨəɚɕ ɛɗɚɝɖɚɝɞɫɡ 

ɔ ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɟɪ ɡɚɗɌəɏɔɚɛɌəɖɜɑɌɞɚ-

ɏɜɌɠɔɪ 3D MRCP RTr (ȸȼɁȻȯ). ȻɌɜɌɘɑɞɜɧ 

ɝɖɌəɔɜɚɎɌəɔɫ ȸȼȾ ɛɜɔɎɑɐɑəɧ Ɏ ɞɌɍɗɔɢɑ 3. 

ȺɖɚəɣɌɞɑɗɨəɧɕ ɐɔɌɏəɚɓ ɓɌɍɚɗɑɎɌəɔɕ 

ȯȻȰȳ, ɛɜɔɎɑɐɤɔɡ ɖ ɝɔəɐɜɚɘɟ ȸȲ, ɟɝɞɌəɚɎɗɑə 

əɌ ɚɝəɚɎɌəɔɔ ɏɔɝɞɚɛɌɞɚɗɚɏɔɣɑɝɖɚɏɚ ɔɝɝɗɑɐɚɎɌ-

əɔɫ ɚɛɑɜɌɢɔɚəəɚɏɚ ɘɌɞɑɜɔɌɗɌ, ɜɑɓɟɗɨɞɌɞɚɎ 

ɛɜɚɎɑɐɑəəɧɡ ɡɔɜɟɜɏɔɣɑɝɖɔɡ ɎɘɑɤɌɞɑɗɨɝɞɎ ɔ 

ɐɔəɌɘɔɣɑɝɖɚɏɚ əɌɍɗɪɐɑəɔɫ ɓɌ ɛɌɢɔɑəɞɌɘɔ ɝ 

ɛɜɔɎɗɑɣɑəɔɑɘ ɖɚɘɛɗɑɖɝəɚɏɚ ɖɗɔəɔɖɚ-

ɔəɝɞɜɟɘɑəɞɌɗɨəɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ (ɞɌɍɗɔɢɌ 4).  

ȽɞɌɞɔɝɞɔɣɑɝɖɔɕ ɌəɌɗɔɓ. 

ȽɞɌɞɔɝɞɔɣɑɝɖɌɫ ɚɍɜɌɍɚɞɖɌ ɘɌɞɑɜɔɌɗɌ 

ɛɜɚɔɓɎɚɐɔɗɌɝɨ ɝ  ɛɚɘɚɥɨɪ  ɘɌɞɑɘɌɞɔɣɑɝɖɔɡ ɛɌ- 

ȾɌɍɗɔɢɌ ʈ2.  ȹɚɓɚɗɚɏɔɣɑɝɖɔɑ ɠɚɜɘɧ Ɏ ɛɚɐɏɜɟɛɛɌɡ ɛɌɢɔɑəɞɚɎ ɝ ȸȲ  

ɓɗɚɖɌɣɑɝɞɎɑəəɚɏɚ ɔ ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɚɏɚ ɏɑəɑɓɌ. 

ʅʦʟʦʣʦʛʠʯʝʩʢʘʷ ʬʦʨʤʘ ʉʂʊ-ʍɻ ʄʈʍʇɻ 

ʏʠʩʣʦ  

ʩʣʫʯʘʝʚ 

% ʏʠʩʣʦ  

ʩʣʫʯʘʝʚ 

% 

ʇʨʠʯʠʥʳ ʄɾ ʟʣʦʢʘʯʝʩʪʚʝʥʥʦʛʦ ʭʘʨʘʢʪʝʨʘ 

ʈʘʢ ʧʦʜʞʝʣʫʜʦʯʥʦʡ ʞʝʣʝʟʳ 9 30,0 4 9,
 

ʍʦʣʘʥʛʠʦʢʘʨʮʠʥʦʤʘ 5 16,7 3 9,8 

ʈʘʢ ʙʦʣʴʰʦʛʦ ʜʫʦʜʝʥʘʣʴʥʦʛʦ ʩʦʩʢʘ 1 3,3 1 3,2 

ɸʣʴʚʝʦʢʦʢʢʦʟ 1 3,3 ï ï 

ʄʝʪʘʩʪʘʪʠʯʝʩʢʦʝ ʧʦʨʘʞʝʥʠʝ ʧʝʯʝʥʠ ï ï 1 3,2 

ʇʨʠʯʠʥʳ ʄɾ ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʦʛʦ ʭʘʨʘʢʪʝʨʘ 

ʍʦʣʝʜʦʭʦʣʠʪʠʘʟ 6 20,0 12 38,7 

ʇʦʩʪʚʦʩʧʘʣʠʪʝʣʴʥʘʷ ʩʪʨʠʢʪʫʨʘ 5 16,7 6 19,4 

ʆʪʝʯʥʘʷ ʬʦʨʤʘ ʦʩʪʨʦʛʦ ʧʘʥʢʨʝʘʪʠʪʘ ï ï 1 3,2 

ʇʘʧʠʣʣʠʪ 1 3,3 ï ï 

ʆʩʪʨʳʡ ʦʧʠʩʪʦʨʭʦʟ, ʛʝʧʘʪʦʭʦʣʘʥʛʠʪʠʯʝʩʢʠʡ ʚʘʨʠʘʥʪ 1 3,3 2 6,5 

ʍʨʦʥʠʯʝʩʢʠʡ ʭʦʣʘʥʛʠʪ 1 3,3 1 3,2 

ʀʊʆɻʆ 30 100,0 31 100,0 
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ɖɑɞɚɎ STȬȾISTIȽA 10, SPSS 23.0. Ȱɗɫ ɛɜɚɎɑɜɖɔ 

ɝɞɌɞɔɝɞɔɣɑɝɖɔɡ ɏɔɛɚɞɑɓ ɚ Ɏɔɐɑ ɜɌɝɛɜɑɐɑɗɑəɔɫ 

ɛɜɔɘɑəɫɗɝɫ ɖɜɔɞɑɜɔɕ ɄɌɛɔɜɚ-ȿɔɗɖɌ. Ȱɗɫ 

ɚɢɑəɖɔ ɓəɌɣɔɘɚɝɞɔ ɜɌɓɗɔɣɔɕ ɖɚɗɔɣɑɝɞɎɑəəɧɡ 

Ɏɑɗɔɣɔə Ɏ ɐɎɟɡ əɑɓɌɎɔɝɔɘɧɡ ɎɧɍɚɜɖɌɡ ɔɝɛɚɗɨ-

ɓɚɎɌɗɝɫ əɑɛɌɜɌɘɑɞɜɔɣɑɝɖɔɕ ɖɜɔɞɑɜɔɕ ȸɌəəɌ-

ȿɔɞəɔ. ȽɜɌɎəɑəɔɑ ɣɌɝɞɚɞ ɍɔəɌɜəɚɏɚ ɛɜɔɓəɌɖɌ Ɏ 

ɐɎɟɡ əɑɝɎɫɓɌəəɧɡ ɏɜɟɛɛɌɡ ɚɝɟɥɑɝɞɎɗɫɗɚɝɨ ɝ 

ɛɚɘɚɥɨɪ ɐɎɟɝɞɚɜɚəəɑɏɚ ɞɚɣəɚɏɚ ɖɜɔɞɑɜɔɫ ɀɔ-

ɤɑɜɌ, ɖɜɔɞɑɜɔɫ Ȗ-ɖɎɌɐɜɌɞ, ɖɜɔɞɑɜɔɫ Ȗ-ɖɎɌɐɜɌɞ 

ɝ ɛɚɛɜɌɎɖɚɕ ȵɑɕɞɝɌ, Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɖɚɗɔɣɑ-

ɝɞɎɌ əɌɍɗɪɐɑəɔɕ Ɏ ɎɧɍɚɜɖɌɡ [16]. ȻɚɜɚɏɚɎɧɕ 

ɟɜɚɎɑəɨ ɝɞɌɞɔɝɞɔɣɑɝɖɚɕ ɓəɌɣɔɘɚɝɞɔ ɝɚɚɞɎɑɞ-

ɝɞɎɚɎɌɗ Ɏɑɗɔɣɔəɑ ɚɤɔɍɖɔ ɜ=0,05. 

ȼɑɓɟɗɨɞɌɞɧ. 

Ȼɚ ɐɌəəɧɘ ȽȶȾ-Ɂȯ ɖɜɔɞɑɜɔɫɘɔ ȭȺ ɫɎɗɫ-

ɗɔɝɨ ɝɞɚɕɖɚɑ ɝɟɒɑəɔɑ ɔɗɔ ɚɞɝɟɞɝɞɎɔɑ ɓɌɛɚɗəɑ-

əɔɫ ɖɚəɞɜɌɝɞəɧɘ ɎɑɥɑɝɞɎɚɘ ɒɑɗɣəɧɡ ɛɜɚɞɚɖɚɎ 

ɜɌɓəɚɕ ɛɜɚɞɫɒɑəəɚɝɞɔ ɝ ɝɟɛɜɌɝɞɑəɚɞɔɣɑɝɖɔɘ 

ɜɌɝɤɔɜɑəɔɑɘ (ɍɚɗɑɑ 8 ɘɘ ɛɜɔ əɌɗɔɣɔɔ ɒɑɗɣəɚ-

ɏɚ ɛɟɓɧɜɫ ɔ ɍɚɗɑɑ 10 ɘɘ ɛɚɝɗɑ ɡɚɗɑɢɔɝɞɩɖɞɚ-

ɘɔɔ) Ɏ ɝɚɣɑɞɌəɔɔ ɝ ɏɑəɑɜɌɗɔɓɚɎɌəəɧɘ ɔɗɔ ɗɚ-

ɖɌɗɨəɧɘ ɜɌɝɤɔɜɑəɔɑɘ Ɏəɟɞɜɔɛɑɣɑəɚɣəɧɡ 

ɒɑɗɣəɧɡ ɛɜɚɞɚɖɚɎ, ɚɞɝɟɞɝɞɎɔɑɘ çɝɍɜɚɝɌè ɖɚə-

ɞɜɌɝɞəɚɏɚ ɎɑɥɑɝɞɎɌ Ɏ ɛɜɚɝɎɑɞ ɐɎɑəɌɐɢɌɞɔ-

ɛɑɜɝɞəɚɕ ɖɔɤɖɔ. Ȼɜɔ ɩɞɚɘ ɟɜɚɎɑəɨ ȭȺ ɟɐɌɗɚɝɨ 

ɟɝɞɌəɚɎɔɞɨ Ɏɚ Ɏɝɑɡ ɝɗɟɣɌɫɡ (n=30, 100%), Ɍ ɑɑ 

ɗɚɖɌɗɔɓɌɢɔɫɘɔ ɫɎɔɗɔɝɨ ɛɌəɖɜɑɌɞɔɣɑɝɖɔɕ ɚɞɐɑɗ 

ɡɚɗɑɐɚɡɌ (n=14, 46,7%), ɛɑɜɔɌɘɛɟɗɫɜəɧɕ ɚɞɐɑɗ 

ɡɚɗɑɐɚɡɌ (n=13, 43,3%) ɔ ɛɜɚɖɝɔɘɌɗɨəɧɑ Ɏəɑɛɑ-

ɣɑəɚɣəɧɑ ɛɜɚɞɚɖɔ (n=3, 10%). ȾɌɖɔɘ ɚɍɜɌɓɚɘ, 

ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ɔ ɞɚɣəɚɝɞɨ ɐɔɌɏəɚɝɞɔɖɔ ɟɜɚɎ-

əɫ ȭȺ ɛɜɔ ɔɝɛɚɗɨɓɚɎɌəɔɔ ɐɌəəɚɕ ɘɑɞɚɐɔɖɔ ɝɚ-

ɝɞɌɎɔɗɔ 100% ɔ 100% ɝɚɚɞɎɑɞɝɞɎɑəəɚ (ɝɛɑɢɔ-

ɠɔɣəɚɝɞɨ ɘɑɞɚɐɌ əɑ ɚɢɑəɔɎɌɗɌɝɨ ɎɎɔɐɟ ɚɞɝɟɞ-

ɝɞɎɔɫ ɔɝɞɔəəɚ ɚɞɜɔɢɌɞɑɗɨəɧɡ (ȴȺ) ɜɑɓɟɗɨɞɌ-

ɞɚɎ). 

ȺɢɑəɖɌ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɡ Ɏɚɓɘɚɒəɚɝɞɑɕ 

ȽȶȾ-Ɂȯ Ɏ ɚɛɜɑɐɑɗɑəɔɔ ɛɜɔɜɚɐɧ ȭȺ ɞɜɑɍɚɎɌɗɌ 

ɜɌɓɐɑɗɨəɚɏɚ ɔɓɟɣɑəɔɫ ɚɝɚɍɑəəɚɝɞɑɕ ɗɟɣɑɎɚɕ 

ɖɌɜɞɔəɧ Ɏ ɐɎɟɡ Ɏɧɐɑɗɑəəɧɡ əɌɘɔ ɏɜɟɛɛɌɡ ɛɌ-

ɢɔɑəɞɚɎ ɝ ȸȲ ɓɗɚɖɌɣɑɝɞɎɑəəɚɏɚ ɔ ɐɚɍɜɚɖɌɣɑ 

ȾɌɍɗɔɢɌ ʈ3.     ȻɌɜɌɘɑɞɜɧ ɝɖɌəɔɜɚɎɌəɔɫ ȸȼȾ. 

ʇʘʨʘʤʝʪʨ ʊ2-ɺʀ ʊ2-ɺʀ MRCP 

FOV 40ʭ40ʩʤ 40ʭ40ʩʤ 40ʭ40ʩʤ 

ʊʝʭʥʠʢʘ ʩʢʘʥʠʨʦʚʘʥʠʷ SE SE SE 

ʀʤʧʫʣʴʩʥʘʷ ʧʦʩʣʝʜʦʚʘ-

ʪʝʣʴʥʦʩʪʴ 

SSFSE SSFSE SSFSE 

Scanning mode 2d 2d 3d 

ET 1 1 1 

TR (msec) 700ï800 
00ï800 1300-1600 

TE (msec) 80-90 80-90 450-480 

ʄʘʪʨʠʮʘ 320 ʭ 224 320 ʭ 224 256 ʭ 160 

ʊʦʣʱʠʥʘ ʩʨʝʟʘ (ʤʤ) 8 8 1,5 

ʆʨʠʝʥʪʘʮʠʷ ʧʣʦʩʢʦʩʪʠ 

ʩʢʘʥʠʨʦʚʘʥʠ 

ɸʢʩʠʘʣʴʥʘʷ ʬʨʦʥʪʘʣʴʥʘʷ, 

ʩʘʛʠʪʪʘʣʥɹʘʷ 

ɸʢʩʠʘʣʴʥʘʷ ʂʦʩʦʬʨʦʥʪʘʣʴʥʘʷ 

 

   
 

ȾɌɍɗɔɢɌ ʈ4.     ȸɑɞɚɐɧ ɎɑɜɔɠɔɖɌɢɔɔ ɚɖɚəɣɌɞɑɗɨəɚɏɚ ɐɔɌɏəɚɓɌ. 

 ʉʂʊ-ʍɻ, ʘʙʩ. (%) ʄʈʍʇɻ, ʘʙʩ. (%) 

ɻʠʩʪʦʣʦʛʠʯʝʩʢʦʝ  

ʠʩʩʣʝʜʦʚʘʥʠʝ 

7 (23,3) 7 (22,6) 

ɼʘʥʥʳʝ ʦʧʝʨʘʪʠʚʥʦʛʦ 

ʚʤʝʰʘʪʝʣʴʩʪʚʘ 

16 (53,3) 14 (45,2) 

ɼʠʥʘʤʠʯʝʩʢʦʝ  

ʥʘʙʣʜʁʝʥʠʝ 

7 (23,3) 10 (32,3) 
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ɝɞɎɑəəɚɏɚ ɏɑəɑɓɌ ɝɚɚɞɎɑɞɝɞɎɑəəɚ.  

Ȯ ɖɌɣɑɝɞɎɑ ɚɝəɚɎəɧɡ ɛɜɔɣɔə ȸȲ ɓɗɚɖɌɣɑ-

ɝɞɎɑəəɚɏɚ ɏɑəɑɓɌ Ɏɧɝɞɟɛɔɗɔ ɜɌɖ ɛɚɐɒɑɗɟɐɚɣəɚɕ 

ɒɑɗɑɓɧ ɔ ɡɚɗɌəɏɔɚɖɌɜɢɔəɚɘɌ. Ȯ ɝɗɟɣɌɫɡ ɜɌɖɌ 

ɛɚɐɒɑɗɟɐɚɣəɚɕ ɒɑɗɑɓɧ (n=9) ɚɛɜɑɐɑɗɫɗɚɝɨ ɗɚ-

ɖɌɗɨəɚɑ ɟɎɑɗɔɣɑəɔɑ ɏɚɗɚɎɖɔ ɛɚɐɒɑɗɟɐɚɣəɚɕ ɒɑ-

ɗɑɓɧ (n=5, 55,5%), ɔɝɣɑɓəɚɎɑəɔɑ ɑɑ ɐɚɗɨɣɌɞɚɝɞɔ 

(n=8, 88,8%), əɌɜɟɤɑəɔɑ ɐɔɠɠɑɜɑəɢɔɜɚɎɖɔ ɏɚ-

ɗɚɎɖɔ ɚɞ ɝɞɑəɖɔ ɐɎɑəɌɐɢɌɞɔɛɑɜɝɞəɚɕ ɖɔɤɖɔ 

(n=7, 77,7%), əɌɗɔɣɔɑ ɔɓɚɐɑəɝɔɎəɧɡ ɔɗɔ ɏɔɛɚ-

ɐɑəɝɔɎəɧɡ ɚɍɜɌɓɚɎɌəɔɕ, ɍɚɗɑɑ ɣɑɞɖɚ ɚɛɜɑɐɑɗɫ-

ɑɘɧɡ Ɏ ɌɜɞɑɜɔɌɗɨəɟɪ ɔ ɛɚɜɞɌɗɨəɟɪ ɠɌɓɧ ɝɖɌ-

əɔɜɚɎɌəɔɫ (n=4, 44,4%), ɜɌɝɤɔɜɑəɔɑ Ȯɔɜɝɟəɏɚ-

ɎɌ ɛɜɚɞɚɖɌ ɍɚɗɑɑ 4 ɘɘ əɌ ɟɜɚɎəɑ ɞɑɗɌ ɔ ɡɎɚɝɞɌ 

ɛɚɐɒɑɗɟɐɚɣəɚɕ ɒɑɗɑɓɧ (n=4, 44,4 %) ɔ ɑɏɚ çɚɍ-

ɜɧɎè Ɏ ɏɚɗɚɎɖɑ ɛɚɐɒɑɗɟɐɚɣəɚɕ ɒɑɗɑɓɧ (n=5, 

55,5%) (ɜɔɝ. 1). 

ȶȾ-ɝɑɘɔɚɞɔɖɌ ɡɚɗɌəɏɔɚɖɌɜɢɔəɚɘɧ (n=4) 

ɡɌɜɌɖɞɑɜɔɓɚɎɌɗɌɝɨ ɖɚəɢɑəɞɜɔɣɑɝɖɔɘ ɝɟɒɑəɔɑɘ 

ɜɌɓɗɔɣəɧɡ ɚɞɐɑɗɚɎ Ɏəɑɛɑɣɑəɚɣəɧɡ ɒɑɗɣəɧɡ 

ɛɜɚɞɚɖɚɎ (n=4, 100%), ɝɟɛɜɌɝɞɑəɚɞɔɣɑɝɖɔɘ 

ɜɌɝɤɔɜɑəɔɑɘ ɒɑɗɣəɧɡ ɛɜɚɞɚɖɚɎ, ɜɌɝɛɚɗɚɒɑə-

əɧɡ ɛɜɚɖɝɔɘɌɗɨəɑɑ ɘɑɝɞɌ ɚɍɝɞɜɟɖɢɔɔ (n=4, 

100%) ɔ əɌɗɔɣɔɑɘ əɑɜɌɎəɚɘɑɜəɚɏɚ ɟɞɚɗɥɑəɔɫ 

ɝɞɑəɚɖ ɒɑɗɣəɧɡ ɛɜɚɞɚɖɚɎ (n=4, 100%), ɖɚɞɚɜɚɑ 

ɝɚɛɜɚɎɚɒɐɌɗɚɝɨ ɟɎɑɗɔɣɑəɔɑɘ ɔɡ ɛɗɚɞəɚɝɞəɧɡ 

ɡɌɜɌɖɞɑɜɔɝɞɔɖ Ɏ ɌɜɞɑɜɔɌɗɨəɟɪ ɔ ɚɞɝɜɚɣɑəəɟɪ 

ɠɌɓɧ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ (ɐɚ +70é+100 Hu ɔ 

+70é+75 Hu ɝɚɚɞɎɑɞɝɞɎɑəəɚ) (n=3, 66,7%). Ȯɘɑ-

ɝɞɑ ɝ ɞɑɘ, ɚɐɔə ɝɗɟɣɌɕ ɡɚɗɌəɏɔɚɖɌɜɢɔəɚɘɧ ɍɧɗ 

ɚɤɔɍɚɣəɚ ɜɌɝɢɑəɑə ɖɌɖ ɛɚɝɞɎɚɝɛɌɗɔɞɑɗɨəɌɫ 

ɝɞɜɔɖɞɟɜɌ ɡɚɗɑɐɚɡɌ ɎɝɗɑɐɝɞɎɔɑ ɚɞɝɟɞɝɞɎɔɫ 

ɟɞɚɗɥɑəɔɫ ɝɞɑəɚɖ ɚɍɥɑɏɚ ɒɑɗɣəɚɏɚ ɛɜɚɞɚɖɌ əɌ 

ɠɚəɑ ɑɏɚ ɚɍɝɞɜɟɖɢɔɔ əɌ ɟɜɚɎəɑ ɛɌəɖɜɑɌɞɔɣɑ-

ɝɖɚɏɚ ɚɞɐɑɗɌ. Ȼɜɔ ɩɞɚɘ ɝɞɜɟɖɞɟɜəɧɡ ɔ ɐɑəɝɔɞɚ-

ɘɑɞɜɔɣɑɝɖɔɡ ɔɓɘɑəɑəɔɕ ɏɚɗɚɎɖɔ ɛɚɐɒɑɗɟɐɚɣ-

əɚɕ ɒɑɗɑɓɧ əɌ əɌɞɔɎəɧɡ ɔ ɛɚɝɞɖɚəɞɜɌɝɞəɧɡ 

ɔɓɚɍɜɌɒɑəɔɫɡ ɎɧɫɎɗɑəɚ əɑ ɍɧɗɚ, ɣɞɚ ɘɚɒɑɞ 

ɍɧɞɨ ɚɍɟɝɗɚɎɗɑəɚ ɝɡɚɒɔɘɔ ɝɞɜɟɖɞɟɜəɧɘɔ ɔ 

ɛɗɚɞəɚɝɞəɧɘɔ ɡɌɜɌɖɞɑɜɔɝɞɔɖɌɘɔ ɝɌɘɚɕ ɚɛɟɡɚ-

ɗɔ ɔ ɚɖɜɟɒɌɪɥɔɡ ɑɑ ɞɖɌəɑɕ ɛɚɐɒɑɗɟɐɚɣəɚɕ 

ɒɑɗɑɓɧ. ȰɌəəɧɕ ɝɗɟɣɌɕ ɍɧɗ ɜɌɝɢɑəɑə ɖɌɖ ɗɚɒ-

əɚɚɞɜɔɢɌɞɑɗɨəɧɕ (ȷȺ) ɜɑɓɟɗɨɞɌɞ ɐɔɌɏəɚɝɞɔɖɔ 

ɛɜɔɣɔə ȸȲ ɓɗɚɖɌɣɑɝɞɎɑəəɚɏɚ ɏɑəɑɓɌ.  

Ȯ ɏɜɟɛɛɑ ɛɌɢɔɑəɞɚɎ ɝ ȸȲ ɐɚɍɜɚɖɌɣɑ-

ɝɞɎɑəəɚɏɚ ɏɑəɑɓɌ ȶȾ-ɝɑɘɔɚɞɔɖɌ ɛɜɔɣɔə ȭȺ ɛɜɔ 

ɡɚɗɑɐɚɡɚɗɔɞɔɌɓɑ (n=6) ɎɖɗɪɣɌɗɌ ɖɌɖ əɑɛɚɝɜɑɐ-

ɝɞɎɑəəɟɪ ɎɔɓɟɌɗɔɓɌɢɔɪ ɚɍɧɓɎɑɝɞɎɗɑəəɧɡ 

ɒɑɗɣəɧɡ ɖɚəɖɜɑɘɑəɞɚɎ əɌ əɌɞɔɎəɧɡ ȶȾ-

ɔɓɚɍɜɌɒɑəɔɫɡ (n=2, 33,3%), ɞɌɖ ɔ ɏɔɛɚɐɑəɝɔɎ-

əɧɑ ɎəɟɞɜɔɛɜɚɝɎɑɞəɧɑ ɐɑɠɑɖɞɧ əɌɛɚɗəɑəɔɫ 

(n=4, 66,7%) (ɜɔɝ. 2).  

Ȯ ɝɗɟɣɌɫɡ ɛɚɝɞɎɚɝɛɌɗɔɞɑɗɨəɧɡ ɝɞɜɔɖɞɟɜ 

(n=4) əɌɍɗɪɐɌɗɚɝɨ əɑɜɌɎəɚɘɑɜəɚɑ ɗɚɖɌɗɨəɚɑ 

ɝɟɒɑəɔɑ ɛɜɚɝɎɑɞɌ Ɏəɑɛɑɣɑəɚɣəɧɡ ɒɑɗɣəɧɡ 

ɛɜɚɞɚɖɚɎ ɜɌɓɗɔɣəɚɕ ɛɜɚɞɫɒɑəəɚɝɞɔ ɍɑɓ ɛɜɔ-

ɓəɌɖɚɎ ɟɞɚɗɥɑəɔɫ ɔɡ ɝɞɑəɚɖ ɔ əɌɖɚɛɗɑəɔɫ ɖɚə-

ɞɜɌɝɞəɚɏɚ ɎɑɥɑɝɞɎɌ. ɁɚɗɌəɏɔɞ (n=1) ɛɜɚɫɎɗɫɗɝɫ 

ɜɌɎəɚɘɑɜəɧɘ ɟɞɚɗɥɑəɔɑɘ ɝɞɑəɚɖ ɔ ɟɎɑɗɔɣɑəɔ-

ɑɘ ɛɜɚɝɎɑɞɌ ɒɑɗɣəɧɡ ɛɜɚɞɚɖɚɎ. ȻɌɛɔɗɗɔɞ (n=1) 

ɡɌɜɌɖɞɑɜɔɓɚɎɌɗɝɫ əɑɜɌɎəɚɘɑɜəɧɘ ɝɟɒɑəɔɑɘ 

ɛɜɚɝɎɑɞɌ ɞɑɜɘɔəɌɗɨəɚɏɚ ɚɞɐɑɗɌ ɡɚɗɑɐɚɡɌ ɝ ɣɑɞ-

ɖɔɘɔ, ɜɚɎəɧɘɔ ɖɚəɞɟɜɌɘɔ, ɚɖɜɟɒɑəəɧɘ ɛɚ ɛɑ-

ɜɔɠɑɜɔɔ ɏɔɛɚɐɑəɝɔɎəɧɘ ɚɍɚɐɖɚɘ, ɎɐɌɪɥɔɘɝɫ 

Ɏ ɛɜɚɝɎɑɞ ȰȻȶ əɌ ɠɚəɑ ɑɑ ɓɌɛɚɗəɑəɔɫ ɖɚə-

ɞɜɌɝɞəɧɘ ɎɑɥɑɝɞɎɚɘ. Ⱥɐɔə ɝɗɟɣɌɕ ɛɚɝɞɎɚɝɛɌ-

ɗɔɞɑɗɨəɚɕ ɝɞɜɔɖɞɟɜɧ ɚɍɥɑɏɚ ɒɑɗɣəɚɏɚ ɛɜɚɞɚɖɌ 

ɡɌɜɌɖɞɑɜɔɓɚɎɌɗɝɫ  ɑɏɚ  ɛɜɚɞɫɒɑəəɧɘ  ɝɟɒɑəɔɑɘ  

 

ȼɔɝ. 1 Ɍ (Fig. 1 Ɍ) 

 

ȼɔɝ. 1 ɍ (Fig. 1 b) 

 

ȼɔɝ. 1 Ɏ (Fig. 1 ɝ) 

ȼɔɝ. 1.    ȽȶȾ-Ɂȯ. ȹɌ ɠɜɚəɞɌɗɨəɚɘ (Ɍ), ɌɖɝɔɌɗɨəɚɘ (ɍ) ɔ ɝɌɏɔɞɞɌɗɨəɚɘ ɝɜɑɓɌɡ (Ɏ). 

Ȼɚɗɟɣɑəəɧɑ Ɏ ɌɜɞɑɜɔɌɗɨəɟɪ ɠɌɓɟ ɔɝɝɗɑɐɚɎɌəɔɫ Ɏ ɟɝɗɚɎɔɫɡ ɛɜɫɘɚɏɚ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ Ɏəɑɛɑɣɑəɚɣəɧɡ 

ɒɑɗɣəɧɡ ɛɜɚɞɚɖɚɎ, ɎɔɓɟɌɗɔɓɔɜɟɑɞɝɫ ɏɔɛɚɐɑəɝɔɎəɚɑ ɚɍɜɌɓɚɎɌəɔɑ Ɏ ɝɞɜɟɖɞɟɜɑ ɏɚɗɚɎɖɔ ɛɚɐɒɑɗɟɐɚɣəɚɕ ɒɑɗɑɓɧ 

(ɝɔəɫɫ ɝɞɜɑɗɖɌ), ɎɧɓɧɎɌɪɥɑɑ ɖɚɘɛɜɑɝɝɔɪ ɚɍɥɑɏɚ ɒɑɗɣəɚɏɚ ɛɜɚɞɚɖɌ (ɖɜɌɝəɌɫ ɝɞɜɑɗɖɌ). ȹɌ ɌɖɝɔɌɗɨəɚɘ ɝɜɑɓɑ 

ɚɛɜɑɐɑɗɫɑɞɝɫ ɎɔɜɝɟəɏɩɖɞɌɓɔɫ (ɒɑɗɞɌɫ ɝɞɜɑɗɖɌ). ȼɌɖ ɏɚɗɚɎɖɔ ɛɚɐɒɑɗɟɐɚɣəɚɕ ɒɑɗɑɓɧ, ȸȲ ɓɗɚɖɌɣɑɝɞɎɑəəɚɏɚ 

ɏɑəɑɓɌ. ȴȻ ɜɑɓɟɗɨɞɌɞ ɐɔɌɏəɚɝɞɔɖɔ ɟɜɚɎəɫ ɔ ɛɜɔɣɔəɧ ȸȲ ɓɗɚɖɌɣɑɝɞɎɑəəɚɏɚ ɏɑəɑɓɌ. 

Fig. 1.   Contrast -enhanced CT cholangiography. Coronal (a) axial (b) and sagittal (c) sections.  

Obtained in the arterial phase of the study under conditions of direct contrasting of the extrahepatic bile ducts, 

shows hyperdense mass in the structure of the pancreatic head (blue arrow),  causing compression of the common 

bile duct (red arrow). On an axial section, upstream pancreatic ductal evaluation (yellow arrow) is determined. 

Pancreatic head cancer, OJ of malignant genesis. TP result of diagnosing the cause of OJ of malignant origin.  
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(ɐɚ 13,5 ɘɘ) ɝ ɟɞɚɗɥɑəɔɑɘ ɝɞɑəɚɖ ɔ ɖɚəɞɜɌɝɞ-

əɧɘ ɟɝɔɗɑəɔɑɘ Ɏ ɛɚɜɞɌɗɨəɟɪ ɔ ɚɞɝɜɚɣɑəəɟɪ 

ɠɌɓɌɡ ɝɖɌəɔɜɚɎɌəɔɫ, ɔ ɍɧɗ ɚɤɔɍɚɣəɚ ɜɌɝɢɑəɑə 

ɖɌɖ ɡɚɗɌəɏɔɚɖɌɜɢɔəɚɘɌ, Ɏɑɜɚɫɞəɚ, ɎɝɗɑɐɝɞɎɔɑ 

ɝɚɣɑɞɌəɔɫ ɝɞɜɔɖɞɟɜɧ ɝ ɎɚɝɛɌɗɔɞɑɗɨəɧɘ ɛɜɚ-

ɢɑɝɝɚɘ (ɡɚɗɌəɏɔɞɚɘ). ȰɌəəɧɕ ɝɗɟɣɌɕ ɍɧɗ ɜɌɝɢɑ-

əɑə ɖɌɖ ȷȺ ɜɑɓɟɗɨɞɌɞ ɐɔɌɏəɚɝɞɔɖɔ ɛɜɔɣɔə ȸȲ 

ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɚɏɚ ɏɑəɑɓɌ. 

Ȼɚ ɐɌəəɧɘ ȸȼɁȻȯ ɍɔɗɔɌɜəɌɫ ɚɍɝɞɜɟɖɢɔɫ 

ɞɌɖɒɑ ɡɌɜɌɖɞɑɜɔɓɚɎɌɗɌɝɨ ɝɟɒɑəɔɑɘ ɒɑɗɣəɧɡ 

ɛɜɚɞɚɖɚɎ ɜɌɓɗɔɣəɚɕ ɛɜɚɞɫɒɑəəɚɝɞɔ ɔ ɗɚɖɌɗɔ-

ɓɌɢɔɔ, Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɛɑɜɎɚɛɜɔɣɔəɧ, ɝɟ-

ɛɜɌɝɞɑəɚɞɔɣɑɝɖɔɘ ɜɌɝɤɔɜɑəɔɑɘ (ɍɚɗɑɑ 8 ɘɘ 

ɛɜɔ əɌɗɔɣɔɔ ɒɑɗɣəɚɏɚ ɛɟɓɧɜɫ ɔ ɍɚɗɑɑ 10 ɘɘ 

ɛɚɝɗɑ ɡɚɗɑɢɔɝɞɩɖɞɚɘɔɔ) Ɏ ɝɚɣɑɞɌəɔɔ ɝ ɏɑəɑɜɌ-

ɗɔɓɚɎɌəəɧɘ ɔɗɔ ɗɚɖɌɗɨəɧɘ ɜɌɝɤɔɜɑəɔɑɘ 

Ɏəɟɞɜɔɛɑɣɑəɚɣəɧɡ ɒɑɗɣəɧɡ ɛɜɚɞɚɖɚɎ. ȿɜɚɎɑəɨ 

ȭȺ ɍɧɗ ɖɚɜɜɑɖɞəɚ ɟɝɞɌəɚɎɗɑə Ɏɚ Ɏɝɑɡ ɝɗɟɣɌɫɡ 

(n=31, 100%). ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ 

ɔ ɞɚɣəɚɝɞɨ ɐɔɌɏəɚɝɞɔɖɔ ɟɜɚɎəɫ ȭȺ ɛɜɔ ɔɝɛɚɗɨ-

ɓɚɎɌəɔɔ ɐɌəəɚɕ ɘɑɞɚɐɔɖɔ ɝɚɝɞɌɎɔɗɔ 100 ɔ 

100% ɝɚɚɞɎɑɞɝɞɎɑəəɚ (ɝɛɑɢɔɠɔɣəɚɝɞɨ ɘɑɞɚɐɌ əɑ 

ɚɢɑəɔɎɌɗɌɝɨ ɎɎɔɐɟ ɚɞɝɟɞɝɞɎɔɫ ɔɝɞɔəəɚ ɚɞɜɔɢɌ-

ɞɑɗɨəɧɡ (ȴȺ) ɜɑɓɟɗɨɞɌɞɚɎ). 

Ȯ ɏɜɟɛɛɑ ɓɗɚɖɌɣɑɝɞɎɑəəɧɡ ɛɜɔɣɔə ȭȺ, 

ɜɌɖ ɛɚɐɒɑɗɟɐɚɣəɚɕ ɒɑɗɑɓɧ (n=4, 100%) ɡɌɜɌɖ-

ɞɑɜɔɓɚɎɌɗɝɫ ɝɟɒɑəɔɑɘ ɚɍɥɑɏɚ ɒɑɗɣəɚɏɚ ɛɜɚɞɚ-

ɖɌ əɌ ɟɜɚɎəɑ ɏɚɗɚɎɖɔ ɛɚɐɒɑɗɟɐɚɣəɚɕ ɒɑɗɑɓɧ, 

ɏɑəɑɜɌɗɔɓɚɎɌəəɧɘ ɝɟɛɜɌɝɞɑəɚɞɔɣɑɝɖɔɘ ɜɌɝɤɔ-

ɜɑəɔɑɘ ɒɑɗɣəɧɡ ɛɜɚɞɚɖɚɎ, Ɏ ɝɚɣɑɞɌəɔɔ ɝ əɌɗɔ-

ɣɔɑɘ ɟɣɌɝɞɖɚɎ ɝəɔɒɑəəɚɏɚ ɘɌɏəɔɞəɚ-

ɜɑɓɚəɌəɝəɚɏɚ ɝɔɏəɌɗɌ Ɏ ɝɞɜɟɖɞɟɜɑ ɏɚɗɚɎɖɔ əɌ 

ɠɚəɑ əɑɔɓɘɑəɑəəɚɕ ɛɌɜɑəɡɔɘɧ ɛɚɐɒɑɗɟɐɚɣəɚɕ 

ɒɑɗɑɓɧ. Ȯ ɞɜɑɡ ɝɗɟɣɌɫɡ (n=3, 75%), ɚɞɘɑɣɌɗɚɝɨ 

ɝɚɣɑɞɌəəɚɑ ɜɌɝɤɔɜɑəɔɑ ɒɑɗɣəɧɡ ɔ ɚɍɥɑɏɚ ɛɌə-

ɖɜɑɌɞɔɣɑɝɖɚɏɚ ɛɜɚɞɚɖɚɎ. (ȼɔɝ. 3.) 

ɁɚɗɌəɏɔɚɖɌɜɢɔəɚɘɌ (n=1, 33,3%) ɡɌɜɌɖɞɑ-

ɜɔɓɚɎɌɗɌɝɨ əɌɗɔɣɔɑɘ ɚɍɦɑɘəɚɏɚ ɚɍɜɌɓɚɎɌəɔɫ Ɏ 

ɘɑɝɞɑ ɝɗɔɫəɔɫ ɛɜɌɎɚɏɚ ɔ ɗɑɎɚɏɚ ɛɑɣɑəɚɣəɧɡ 

ɛɜɚɞɚɖɚɎ, ɔɘɑɪɥɑɏɚ əɌ Ⱦ2-Ȯȴ ɏɔɛɚɔəɞɑəɝɔɎ-

əɧɕ ɝɔɏəɌɗ, əɑɜɌɎəɚɘɑɜəɧɘ Ɍɝɔɘɘɑɞɜɔɣəɧɘ 

ɝɟɒɑəɔɑɘ ɒɑɗɣəɧɡ ɛɜɚɞɚɖɚɎ Ɏ ɘɑɝɞɑ ɛɑɜɑɡɚɐɌ 

Ɏ ɚɍɥɔɕ ɛɑɣɑəɚɣəɧɕ ɛɜɚɞɚɖ, əɌɗɔɣɔɑɘ ɐɑɠɑɖɞɌ 

əɌɛɚɗəɑəɔɫ, ɜɌɝɛɜɚɝɞɜɌəɫɪɥɑɏɚɝɫ əɌ ɐɚɗɑɎɧɑ 

ɛɜɚɞɚɖɔ (ɜɔɝ. 4). 

ȰɎɌ ɝɗɟɣɌɫ ɡɚɗɌəɏɔɚɖɌɜɢɔəɚɘɧ (n=2, 

6,7%) ɍɧɗɔ ɚɤɔɍɚɣəɚ ɜɌɝɢɑəɑəɧ ɖɌɖ ɝɞɜɔɖɞɟɜɧ 

ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɚɏɚ ɡɌɜɌɖɞɑɜɌ əɌ ɚɝəɚɎɌəɔɫ 

ɚɞɝɟɞɝɞɎɔɫ Ɏɔɐɔɘɧɡ ɎəɑɛɜɚɝɎɑɞəɧɡ ɔɓɘɑəɑəɔɕ, 

ɘɌɗɚɕ ɛɜɚɞɫɒɑəəɚɝɞɔ cɟɒɑəɔɕ Ɏəɑɛɑɣɑəɚɣəɚɏɚ 

ɒɑɗɣəɚɏɚ ɛɜɚɞɚɖɌ (3-4 ɘɘ). ȿɖɌɓɌəəɧɑ ɝɗɟɣɌɔ 

ɍɧɗɔ ɜɌɝɢɑəɑəɧ ɖɌɖ ɗɚɒəɚɚɞɜɔɢɌɞɑɗɨəɧɑ (ȷȺ) 

ɜɑɓɟɗɨɞɌɞɧ ɐɔɌɏəɚɝɞɔɖɔ ɛɜɔɣɔə ȸȲ ɓɗɚɖɌɣɑ-

ɝɞɎɑəəɚɏɚ ɡɌɜɌɖɞɑɜɌ.  

ȸɑɞɌɝɞɌɞɔɣɑɝɖɚɑ ɛɚɜɌɒɑəɔɑ Ɏɚɜɚɞ ɛɑɣɑəɔ 

(n=1, 100%) ɡɌɜɌɖɞɑɜɔɓɚɎɌɗɚɝɨ əɌɗɔɣɔɑɘ ɏɔɛɚ-

ɔəɞɑəɝɔɎəɧɡ ɚɍɜɌɓɚɎɌəɔɕ ɚɖɜɟɏɗɚɕ ɠɚɜɘɧ ɝ 

əɑɣɑɞɖɔɘɔ əɑɜɚɎəɧɘɔ ɖɚəɞɟɜɌɘɔ, ɝ ɖɚɘɛɜɑɝ-

ɝɔɑɕ ɩɗɑɘɑəɞɚɎ Ɏɚɜɚɞ.  

Ƚɜɑɐɔ  ɛɌɢɔɑəɞɚɎ  ɝ  ȸȲ ɐɚɍɜɚɖɌɣɑɝɞɎɑə- 

 

ȼɔɝ. 2 Ɍ (Fig. 2 Ɍ) 

 

ȼɔɝ. 2 ɍ (Fig. 2 b) 

ȼɔɝ. 2.      ȽȶȾ-Ɂȯ.  

ȹɌ ɠɜɚəɞɌɗɨəɚɘ (Ɍ), ɌɖɝɔɌɗɨəɚɘ (ɍ) ɝɜɑɓɌɡ ɛɚɗɟɣɑəəɧɡ Ɏ əɌɞɔɎəɟɪ ɠɌɓɟ ɔɝɝɗɑɐɚɎɌəɔɫ Ɏ ɟɝɗɚɎɔɫɡ ɛɜɫɘɚɏɚ 

ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ Ɏəɑɛɑɣɑəɚɣəɧɡ ɒɑɗɣəɧɡ ɛɜɚɞɚɖɚɎ, ɎɔɓɟɌɗɔɓɔɜɟɑɞɝɫ ɚɖɜɟɏɗɧɕ ɐɑɠɑɖɞ əɌɛɚɗəɑəɔɫ (ɝɔəɫɫ 

ɝɞɜɑɗɖɌ), ɝɚɚɞɎɑɞɝɞɎɟɪɥɔɕ ɖɚəɖɜɑɘɑəɞɟ Ɏ ɚɍɥɑɘ ɒɑɗɣəɚɘ ɛɜɚɞɚɖɑ, ɝɟɛɜɌɝɞɑəɚɞɔɣɑɝɖɚɑ ɜɌɝɤɔɜɑəɔɑ ɚɍɥɑɏɚ 

ɒɑɗɣəɚɏɚ ɛɜɚɞɚɖɌ (ɖɜɌɝəɌɫ ɝɞɜɑɗɖɌ). ȲɑɗɣəɚɖɌɘɑəəɌɫ ɍɚɗɑɓəɨ, ɖɚəɖɜɑɘɑəɞ Ɏ ɚɍɥɑɘ ɒɑɗɣəɚɘ ɛɜɚɞɚɖɑ. ȴȻ 

ɜɑɓɟɗɨɞɌɞ ɐɔɌɏəɚɝɞɔɖɔ ɟɜɚɎəɫ ɔ ɛɜɔɣɔəɧ ȸȲ ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɚɏɚ ɏɑəɑɓɌ. 

Fig. 2.   Contrast -enhanced CT cholangiography.  

Coronal (a) and axial (b) hCT -CG sections in the native phase of the study under conditions of direct contrasting of 

the extrahepatic bile ducts, filling defect is visualized (blue arrow) corresponding to calculi in t he common bile 

duct. TP result of diagnosing the cause of OJ of benign origin.  
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əɚɏɚ ɏɑəɑɓɌ ɖɚəɖɜɑɘɑəɞɧ Ɏɚ Ɏəɑɛɑɣɑəɚɣəɧɡ 

ɒɑɗɣəɧɡ ɛɜɚɞɚɖɌɡ (n=10) ɍɧɗɔ ɎɔɓɟɌɗɔɓɔɜɚɎɌ-

əɧ ɖɌɖ ɎəɟɞɜɔɛɜɚɞɚɖɚɎɧɑ ɟɣɌɝɞɖɔ ɚɞɝɟɞɝɞɎɔɫ 

ȸȼ-ɝɔɏəɌɗɌ əɌ ɠɚəɑ ɎɧɝɚɖɚɔəɞɑəɝɔɎəɚɕ ɒɑɗɣɔ 

Ɏ ɝɚɣɑɞɌəɔɔ ɝ ɛɜɔɓəɌɖɌɘɔ ɍɔɗɔɌɜəɚɕ ɏɔɛɑɜɞɑə-

ɓɔɔ ɜɌɓɗɔɣəɚɕ ɎɧɜɌɒɑəəɚɝɞɔ (ɜɔɝ. 4). ȻɚɝɞɎɚɝ-

ɛɌɗɔɞɑɗɨəɧɑ ɝɞɜɔɖɞɟɜɧ (n=5) ɡɌɜɌɖɞɑɜɔɓɚɎɌ-

ɗɔɝɨ əɑɛɜɚɞɫɒɑəəɧɘɔ ɝɟɒɑəɔɫɘɔ ɚɍɥɑɏɚ 

ɒɑɗɣəɚɏɚ ɛɜɚɞɚɖɌ ɛɜɔ ɚɞɝɟɞɝɞɎɔɔ ɖɌɖɔɡ-ɗɔɍɚ 

Ɏəɟɞɜɔ- ɔ ɎəɑɛɜɚɞɚɖɚɎɧɡ ɚɛɟɡɚɗɑɎɧɡ ɘɌɝɝ Ɏ 

ɝɚɣɑɞɌəɔɔ ɝ ɝɟɛɜɌɝɞɑəɚɞɔɣɑɝɖɔɘ ɜɌɝɤɔɜɑəɔɑɘ 

ɒɑɗɣəɧɡ ɛɜɚɞɚɖɚɎ ɐɔɠɠɟɓəɚɏɚ ɔɗɔ ɚɏɜɌəɔɣɑə-

əɚɏɚ ɡɌɜɌɖɞɑɜɌ.  

ȸȼ-ɖɌɜɞɔəɌ ɚɞɑɣəɚɕ ɠɚɜɘɧ ɚɝɞɜɚɏɚ ɛɌə-

ɖɜɑɌɞɔɞɌ (n=1) ɡɌɜɌɖɞɑɜɔɓɚɎɌɗɌɝɨ ɟɎɑɗɔɣɑəɔɑɘ 

ɜɌɓɘɑɜɚɎ ɒɑɗɑɓɧ, əɑɣɑɞɖɚɝɞɨɪ ɑɑ ɖɚəɞɟɜɚɎ, əɑ-

ɚɐəɚɜɚɐəɚɝɞɨɪ ɝɞɜɟɖɞɟɜɧ, ɛɜɔɓəɌɖɌɘɔ ɚɞɑɖɌ 

ɛɌɜɌɛɌəɖɜɑɌɞɔɣɑɝɖɚɕ ɖɗɑɞɣɌɞɖɔ, Ɍ ɞɌɖɒɑ ɖɚɘ-

ɛɜɑɝɝɔɑɕ ɞɑɜɘɔəɌɗɨəɚɏɚ ɚɞɐɑɗɌ ɡɚɗɑɐɚɡɌ ɔ ɛɜɔ-

ɓəɌɖɌɘɔ ɍɔɗɔɌɜəɚɕ ɏɔɛɑɜɞɑəɓɔɔ.  

Ⱥɐɔə ɝɗɟɣɌɕ ɜɌɖɌ ɍɚɗɨɤɚɏɚ ɐɟɚɐɑəɌɗɨəɚɏɚ 

ɝɚɝɖɌ ɍɧɗ ɛɜɔəɫɞ ɓɌ ɖɚəɖɜɑɘɑəɞ, ɎɖɗɔəɔɎɤɔɕ-

ɝɫ Ɏ ɞɑɜɘɔəɌɗɨəɧɕ ɚɞɐɑɗɌ ɡɚɗɑɐɚɡɌ. ȰɌəəɧɕ 

ɝɗɟɣɌɕ ɍɧɗ ɜɌɝɢɑəɑə ɖɌɖ ɗɚɒəɚɚɞɜɔɢɌɞɑɗɨəɧɕ 

(ȷȺ) ɜɑɓɟɗɨɞɌɞ ɐɔɌɏəɚɝɞɔɖɔ ɛɜɔɣɔə ȸȲ ɐɚɍɜɚ-

ɖɌɣɑɝɞɎɑəəɚɏɚ ɏɑəɑɓɌ. ȾɌɖɒɑ ɚɐɔə ɝɗɟɣɌɕ ɐɚɍ-

ɜɚɖɌɣɑɝɞɎɑəəɚɕ ɝɞɔɖɞɟɜɧ ɍɧɗ ɚɤɔɍɚɣəɚ ɜɌɝɢɑ-

əɑə ɖɌɖ ɓɗɚɖɌɣɑɝɞɎɑəəɚɑ əɚɎɚɚɍɜɌɓɚɎɌəɔɑ ɏɚ-

ɗɚɎɖɔ ɛɚɐɒɑɗɟɐɚɣəɚɕ ɒɑɗɑɓɧ əɌ ɚɝəɚɎɌəɔɔ 

ɝɞɚɕɖɚɏɚ ɝɟɒɑəɔɫ ɔəɞɜɌɛɌəɖɜɑɌɞɔɣɑɝɖɚɏɚ ɚɞɐɑ-

ɗɌ ɡɚɗɑɐɚɡɌ Ɏ ɝɚɣɑɞɌəɔɔ ɝɚ ɝɞɜɟɖɞɟɜəɧɘɔ ɔɓ-

ɘɑəɑəɔɫɘɔ ɔ ɟɎɑɗɔɣɑəɔɑɘ ɏɚɗɚɎɖɔ ɛɚɐɒɑɗɟ-

ɐɚɣəɚɕ ɒɑɗɑɓɧ (ȷȻ ɜɑɓɟɗɨɞɌɞ ɛɜɔɣɔə ȸȲ ɓɗɚ-

ɖɌɣɑɝɞɎɑəəɚɏɚ ɏɑəɑɓɌ).  

ȽɎɑɐɑəɔɫ ɚ ɛɚɖɌɓɌɞɑɗɫɡ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɕ 

ɩɠɠɑɖɞɔɎəɚɝɞɔ ȽȶȾ-Ɂȯ ɔ ȸȼɁȻȯ, Ɍ ɞɌɖɒɑ ɔɡ 

ɝɜɌɎəɔɞɑɗɨəɌɫ ɡɌɜɌɖɞɑɜɔɝɞɔɖɌ ɛɜɑɐɝɞɌɎɗɑəɧ Ɏ 

ɞɌɍɗɔɢɌɡ 5-8.  

Ⱥɍɝɟɒɐɑəɔɑ. 

ȸɧ ɛɜɚɎɑɗɔ ɝɜɌɎəɔɞɑɗɨəɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ 

ɐɔɌɏəɚɝɞɔɣɑɝɖɔɡ Ɏɚɓɘɚɒəɚɝɞɑɕ ȽȶȾ-Ɂȯ ɔ 

ȸȼɁȻȯ Ɏ ɎɧɫɎɗɑəɔɔ ɟɜɚɎəɫ ɔ ɛɜɔɣɔə ȭȺ ɟ ɛɌ-

ɢɔɑəɞɚɎ ɝ ȸȲ. ȭɚɗɨɤɑɕ ɣɌɝɞɨɪ, ɚəɚ ɛɜɚɎɑɐɑəɚ 

ɝ ɢɑɗɨɪ ɚɛɜɑɐɑɗɑəɔɫ ɖɗɔəɔɣɑɝɖɔɡ ɝɔɞɟɌɢɔɕ, Ɏ 

ɖɚɞɚɜɧɡ ȽȶȾ-Ɂȯ Ɏ ɛɑɜɝɛɑɖɞɔɎɑ ɘɚɒɑɞ ɫɎɔɞɨɝɫ 

ɌɗɨɞɑɜəɌɞɔɎəɚɕ ɘɑɞɚɐɔɖɚɕ ɛɜɔ ɔɝɝɗɑɐɚɎɌəɔɔ 

ɛɌɢɔɑəɞɚɎ ɝ ȸȲ, ɛɚɘɔɘɚ ɝɗɟɣɌɑɎ, ɖɚɏɐɌ ɔɘɑ-

ɪɞɝɫ ɛɜɚɞɔɎɚɛɚɖɌɓɌəɔɫ ɖ ȸȼɁȻȯ.  

ȿɝɞɌəɚɎɗɑəɚ, ɣɞɚ ȽȶȾ-Ɂȯ ɔ ȸȼɁȻȯ ɚɍɗɌ-

ɐɌɪɞ ɝɚɛɚɝɞɌɎɔɘɚ Ɏɧɝɚɖɔɘɔ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɘɔ 

Ɏɚɓɘɚɒəɚɝɞɫɘɔ Ɏ ɚɛɜɑɐɑɗɑəɔɔ ɟɜɚɎəɫ ȭȺ əɑɓɌ-

Ɏɔɝɔɘɚ ɚɞ ɑɏɚ ɏɑəɑɓɌ (100% ɔ 100% ɝɚɚɞɎɑɞ-

ɝɞɎɑəəɚ, p=1,00).  

Ȼɜɔ ɝɜɌɎəɔɞɑɗɨəɚɘ ɌəɌɗɔɓɑ ɐɔɌɏəɚɝɞɔɣɑ-

ɝɖɔɡ Ɏɚɓɘɚɒəɚɝɞɑɕ ȽȶȾ-Ɂȯ ɔ ȸȼɁȻȯ ɟɝɞɌəɚɎ-

ɗɑəɚ, ɣɞɚ ȽȶȾ-Ɂȯ ɛɚ ɝɜɌɎəɑəɔɪ ɝ ȸȼɁȻȯ ɚɍɗɌ-

ɐɌɑɞ ɍɚɗɑɑ Ɏɧɝɚɖɚɕ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨɪ Ɏ ɐɔɌ-

ɏəɚɝɞɔɖɑ ɛɜɔɣɔə ȭȺ ɓɗɚɖɌɣɑɝɞɎɑəəɚɏɚ ɏɑəɑɓɌ ɔ 

ɍɚɗɑɑ Ɏɧɝɚɖɚɕ ɝɛɑɢɔɠɔɣəɚɝɞɨɪ Ɏ ɐɔɌɏəɚɝɞɔɖɑ 

ɛɜɔɣɔə ȭȺ ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɚɏɚ ɏɑəɑɓɌ (əɌ 

27,1%, p=0,82). ȭɚɗɑɑ ɎɧɝɚɖɌɫ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ 

ȽȶȾ-Ɂȯ ɛɚ ɝɜɌɎəɑəɔɪ ɝ ȸȼɁȻȯ Ɏ ɐɔɌɏəɚɝɞɔɖɑ 

ɛɜɔɣɔə ȭȺ ɘɚɒɑɞ ɍɧɞɨ ɚɍɟɝɗɚɎɗɑəɌ Ɏɚɓɘɚɒəɚ-

ɝɞɨɪ ɍɚɗɑɑ ɐɑɞɌɗɨəɚɕ ɎɔɓɟɌɗɔɓɌɢɔɔ Ɏəɑɛɜɚɞɚ-

ɖɚɎɧɡ ɔɓɘɑəɑəɔɕ.  ɉɞɚ  ɝɎɫɓɌəɚ  ɝ  ɞɑɘ, ɣɞɚ ȽȶȾ  

 

ȼɔɝ. 3 Ɍ (Fig. 3 Ɍ) 

 

ȼɔɝ. 3 ɍ (Fig. 3 b) 

 

ȼɔɝ. 3 Ɏ (Fig. 3 ɝ) 

ȼɔɝ. 3.     ȸȼɁȻȯ.  

ȹɌ ɠɜɚəɞɌɗɨəɚɘ (Ɍ) ɔ ɌɖɝɔɌɗɨəɚɘ (ɍ) ɝɜɑɓɌɡ əɌ Ⱦ2-Ȯȴ ɔ ȸȼ-ɡɚɗɌəɏɔɚɛɌəɖɜɑɌɞɚɏɜɌɘɘɑ Ɏ ɖɚɝɚɠɜɚəɞɌɗɨəɚɕ 

ɛɗɚɝɖɚɝɞɔ (Ɏ) ɎɔɓɟɌɗɔɓɔɜɟɑɞɝɫ ɚɍɦɑɘəɚɑ ɚɍɜɌɓɚɎɌəɔɑ ɏɚɗɚɎɖɔ ɛɚɐɒɑɗɟɐɚɣəɚɕ ɒɑɗɑɓɧ, ɎɧɓɧɎɌɪɥɑɑ ɖɚɘɛɜɑɝ-

ɝɔɪ ɚɍɥɑɏɚ ɒɑɗɣəɚɏɚ ɛɜɚɞɚɖɌ. ȼɌɖ ɏɚɗɚɎɖɔ ɛɚɐɒɑɗɟɐɚɣəɚɕ ɒɑɗɑɓɧ. ȴȻ ɜɑɓɟɗɨɞɌɞ ɐɔɌɏəɚɝɞɔɖɔ ɟɜɚɎəɫ ɔ ɛɜɔ-

ɣɔəɧ ȸȲ ɓɗɚɖɌɣɑɝɞɎɑəəɚɏɚ ɏɑəɑɓɌ.  

Fig. 3.    MRCP. 

Frontal (a) and axial (b) T2 and coronal -oblique MRCP (c), demonstrates a hypointense mass of the pancreatic 

head, causing compression of the common bile duct. Pancreatic head cancer. TP result of diagnosing the level and 

cause of OJ  of malignant origin.  



   RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY  

 

  | www.rejr.ru | REJR. 2020; 10 (3):77-91       DOI:10.21569/2222-7415-2020-10-3-77-91        ʉʪʨʘʥʠʮʘ  86 
  

ɚɍɗɌɐɌɑɞ ɛɜɑɔɘɟɥɑɝɞɎɌɘɔ ɟɗɟɣɤɑəəɚɏɚ ɛɜɚ-

ɝɞɜɌəɝɞɎɑəəɚɏɚ ɜɌɓɜɑɤɑəɔɫ ɓɌ ɝɣɑɞ ɔɝɛɚɗɨɓɚ-

ɎɌəɔɫ ɞɚəɖɚɕ ɖɚɗɗɔɘɌɢɔɔ, ɣɞɚ ɛɚɓɎɚɗɫɑɞ ɛɚɗɟ-

ɣɌɞɨ ɍɚɗɨɤɔɕ ɚɍɦɑɘ ɐɌəəɧɡ ɐɗɫ ɝɚɓɐɌəɔɫ ɘɟɗɨ-

ɞɔɛɗɌəɌɜəɧɡ ɜɑɖɚəɝɞɜɟɖɢɔɕ. ȾɌɖ, Ɏ əɌɤɑɘ ɔɝ-

ɝɗɑɐɚɎɌəɔɔ ɛɑɜɎɔɣəɧɑ ɐɌəəɧɑ ɛɚɗɟɣɑəɧ ɝ ɔɝ-

ɛɚɗɨɓɚɎɌəɔɑɘ ɞɚəɖɔɡ ɝɜɑɓɚɎ 0,625 ɘɘ. Ƚ ɐɜɟɏɚɕ 

ɝɞɚɜɚəɧ, ɎəɟɞɜɔɎɑəəɚɑ ɍɚɗɪɝəɚɑ ɖɚəɞɜɌɝɞɔɜɚ-

ɎɌəɔɑ Ɏ ɐɚɛɚɗəɑəɔɑ ɖ ɛɜɫɘɚɘɟ ɎɎɑɐɑəɔɪ ɖɚə-

ɞɜɌɝɞəɚɏɚ ɎɑɥɑɝɞɎɌ Ɏ ɒɑɗɣəɧɑ ɛɜɚɞɚɖɔ ɛɚɓɎɚ-

ɗɫɑɞ ɐɚɍɔɞɨɝɫ ɗɟɣɤɑɕ ɎɔɓɟɌɗɔɓɌɢɔɔ Ɏəɑɛɜɚɞɚ-

ɖɚɎɧɡ ɝɞɜɟɖɞɟɜəɧɡ ɔɓɘɑəɑəɔɕ ɓɗɚɖɌɣɑɝɞɎɑəəɚ-

ɏɚ ɡɌɜɌɖɞɑɜɌ ɎɝɗɑɐɝɞɎɔɑ ɔɡ ɍɚɗɨɤɑɕ ɖɚəɞɜɌɝɞ-

əɚɝɞɔ. Ȯ ɛɑɜɎɟɪ ɚɣɑɜɑɐɨ, ɩɞɚ ɖɌɝɌɑɞɝɫ ɐɔɠɠɑ-

ɜɑəɢɔɌɗɨəɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɝɟɒɑəɔɕ ɒɑɗɣəɧɡ 

ɛɜɚɞɚɖɚɎ ɜɌɓɗɔɣəɚɏɚ ɏɑəɑɓɌ.  

ȴɓ ɗɔɞɑɜɌɞɟɜəɧɡ ɔɝɞɚɣəɔɖɚɎ ɔɓɎɑɝɞəɚ, 

ɣɞɚ ȽȶȾ ɫɎɗɫɑɞɝɫ əɑɐɚɝɞɌɞɚɣəɚ ɔəɠɚɜɘɌɞɔɎ-

əɧɘ ɘɑɞɚɐɚɘ Ɏ ɎɧɫɎɗɑəɔɔ ɞɌɖ əɌɓɧɎɌɑɘɧɡ 

çɜɑəɞɏɑəɚəɑɏɌɞɔɎəɧɡè ɖɚəɖɜɑɘɑəɞɚɎ, ɞɜɑɍɟɪ-

ɥɔɡ ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɝ ɔɘɔɞɔ-

ɜɟɪɥɔɘɔ ɔɡ ɓɌɝɞɚɕəɧɘɔ ɔɓɘɑəɑəɔɫɘɔ Ɏ ɒɑɗɣ-

əɧɡ ɛɜɚɞɚɖɌɡ. Ȼɜɔ ɔɝɛɚɗɨɓɚɎɌəɔɔ ɍɑɝɖɚə-

ɞɜɌɝɞəɧɡ ȸȼȾ ɔ ȶȾ ɞɌɖɒɑ ɎɚɓəɔɖɌɪɞ ɞɜɟɐəɚɝɞɔ 

Ɏ ɛɚɔɝɖɑ ɝɘɑɤɌəəɧɡ ɖɚəɖɜɑɘɑəɞɚɎ, Ɍ ɞɌɖɒɑ 

ɖɚəɖɜɑɘɑəɞɚɎ əɑɛɜɌɎɔɗɨəɚɕ ɠɚɜɘɧ, ɚɝɚɍɑəəɚ 

əɌ ɠɚəɑ Ɏɞɚɜɔɣəɧɡ ɎɚɝɛɌɗɔɞɑɗɨəɧɡ ɔɓɘɑəɑəɔɕ 

ɒɑɗɣəɧɡ ɛɜɚɞɚɖɚɎ.[13] ȺɐəɌɖɚ Ɏ əɌɤɑɘ ɔɝɝɗɑ-

ɐɚɎɌəɔɔ ȶȾ-ɡɚɗɌəɏɔɚɏɜɌɠɔɫ, ɐɚɛɚɗəɑəəɌɫ 

ɎəɟɞɜɔɎɑəəɧɘ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ, ɛɚɓɎɚɗɔɗɌ 

ɎɧɫɎɔɞɨ ɖɚəɖɜɑɘɑəɞɧ Ɏɚ Ɏɝɑɡ ɝɗɟɣɌɫɡ, Ɏ ɞɚɘ 

ɣɔɝɗɑ, ɔ çɜɑəɞɏɑəɚəɑɏɌɞɔɎəɧɑè. ȳəɌɣɔɞɑɗɨəɚ 

ɜɌɝɤɔɜɫɑɞ Ɏɚɓɘɚɒəɚɝɞɔ ɐɌəəɚɏɚ ɘɑɞɚɐɌ ɛɚɝɞɚ-

ɍɜɌɍɚɞɖɌ ɛɚɗɟɣɑəəɧɡ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɡ ɔɓɚɍɜɌ-

ɒɑəɔɕ, ɛɚɓɎɚɗɫɪɥɌɫ ɟɞɚɣəɫɞɨ ɔəɠɚɜɘɌɢɔɪ ɚ 

ɝɞɑɛɑəɔ ɖɜɚɎɚɝəɌɍɒɑəɔɔ ɎɧɫɎɗɑəəɚɏɚ ɘɚɜɠɚ-

ɗɚɏɔɣɑɝɖɚɏɚ ɝɟɍɝɞɜɌɞɌ, ɡɌɜɌɖɞɑɜɑ ɜɚɝɞɌ ɚɛɟɡɚɗɔ 

ɔ ɝɞɑɛɑəɔ ɑɑ ɜɌɝɛɜɚɝɞɜɌəɑəəɚɝɞɔ Ɏ ɝɗɟɣɌɫɡ ȸȲ 

ɓɗɚɖɌɣɑɝɞɎɑəəɚɏɚ ɏɑəɑɓɌ.  

ȹɌ ɚɝəɚɎɌəɔɔ ɛɚɗɟɣɑəəɧɡ əɌɘɔ ɐɌəəɧɡ 

ɘɚɒəɚ ɜɑɖɚɘɑəɐɚɎɌɞɨ ɔɝɛɚɗɨɓɚɎɌɞɨ ȽȶȾ-Ɂȯ ɖɌɖ 

ɘɑɞɚɐ ɎɧɍɚɜɌ Ɏ ɚɛɜɑɐɑɗɑəɔɔ ɛɜɔɣɔəɧ ȸȲ ɝ 

Ɏɧɝɚɖɚɕ ɞɚɣəɚɝɞɨɪ, ɚɝɚɍɑəəɚ ɛɜɔ əɌɗɔɣɔɔ ɟ 

ɛɌɢɔɑəɞɚɎ ɛɜɚɞɔɎɚɛɚɖɌɓɌəɔɕ ɖ ɛɜɚɎɑɐɑəɔɪ 

ȸȼȻɁȯ.  

Ȼɜɔ ɔɝɛɚɗɨɓɚɎɌəɔɔ ȸȼɁȻȯ ɘɚɒɑɞ ɍɧɞɨ 

ɓɌɞɜɟɐəɑəɌ ɐɔɌɏəɚɝɞɔɖɌ ɡɚɗɑɐɚɡɚɗɔɞɔɌɓɌ, ɛɚ-

ɝɖɚɗɨɖɟ ɐɌəəɧɕ ɘɑɞɚɐ ɚɝəɚɎɌə əɌ ɛɚɗɟɣɑəɔɔ 

T2-ɎɓɎɑɤɑəəɧɡ ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɑɕ, Ɍ ɖɚəɖɜɑ-

ɘɑəɞɧ ɔ ɎəɟɞɜɔɛɜɚɞɚɖɚɎɧɑ ɛɚɗɔɛɚɎɔɐəɧɑ ɚɛɟ-

ɡɚɗɔ ɛɜɔɎɚɐɫɞ ɖ ɚɐɔəɌɖɚɎɚ ɜɌɎəɚɘɟ ɟɖɚɜɚɣɑ-

əɔɪ T2. ȽɗɑɐɚɎɌɞɑɗɨəɚ, ɚɝɗɌɍɗɑəɔɑ ȸȼ-ɝɔɏəɌɗɌ 

Ɏ ɒɑɗɣəɚɘ ɛɜɚɞɚɖɑ əɑ ɫɎɗɫɑɞɝɫ ɝɛɑɢɔɠɔɣɑɝɖɔɘ 

ɐɗɫ ɡɚɗɑɐɚɡɚɗɔɞɔɌɓɌ. ȹɑɝɘɚɞɜɫ əɌ ɞɚ, ɣɞɚ əɌ Ⱦ2-

Ȯȴ ɣɌɝɞɚ ɘɚɒəɚ ɐɔɌɏəɚɝɞɔɜɚɎɌɞɨ ɒɑɣəɧɑ ɖɚə-

ɖɜɑɘɑəɞɧ ɛɚ əɌɗɔɣɔɪ ɎɧɜɌɒɑəəɚɏɚ ɗɚɖɌɗɨəɚɏɚ 

ɝəɔɒɑəɔɫ ȸȼ-ɝɔɏəɌɗɌ, ɛɜɔ ɔɝɛɚɗɨɓɚɎɌəɔɔ ɝɜɑ-

ɓɚɎ ɞɚɗɥɔəɚɕ 5-8 ɘɘ ɖɚəɖɜɑɘɑəɞɧ ɘɚɏɟɞ əɑ 

ɛɜɚɫɎɗɫɞɨ ɝɑɍɫ ɖɌɖ ɏɔɛɚɔəɞɑəɝɔɎəɧɑ ɟɣɌɝɞɖɔ 

ɔɓ-ɓɌ ɩɠɠɑɖɞɌ ɣɌɝɞɔɣəɚɏɚ ɚɍɦɑɘɌ ɚɞ ɒɑɗɣɔ 

[7,8]. ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɐɔɠɠɑɜɑəɢɔɌɗɨəɌɫ ɐɔɌ-

ɏəɚɝɞɔɖɌ ɖɚəɖɜɑɘɑəɞɚɎ ɔ ɎəɟɞɜɔɛɜɚɞɚɖɚɎɧɡ 

ɚɛɟɡɚɗɑɕ ɝ ɛɚɘɚɥɨɪ ȸȼɁȻȯ əɑɜɑɐɖɚ ɎɑɝɨɘɌ 

ɓɌɞɜɟɐəɔɞɑɗɨəɌ. ȽɗɑɐɚɎɌɞɑɗɨəɚ, Ɏ ɐɔɌɏəɚɝɞɔɖɑ 

ɡɚɗɑɐɚɡɚɗɔɞɔɌɓɌ ȸȼɁȻȯ əɑ ɫɎɗɫɑɞɝɫ ɍɚɗɑɑ ɞɚɣ-

əɚɕ ɘɑɞɚɐɔɖɚɕ, ɣɑɘ ȽȶȾ-Ɂȯ.  

Ȱɜɟɏɔɘ ɛɜɑɔɘɟɥɑɝɞɎɚɘ ȽȶȾ-Ɂȯ ɫɎɗɫɑɞɝɫ 

Ɏɚɓɘɚɒəɚɝɞɨ   ɔɓɎɗɑɖɌɞɨ   ɐɚɛɚɗəɔɞɑɗɨəɟɪ   ɔə- 

 

ȼɔɝ. 4 Ɍ (Fig. 4 Ɍ) 

 

ȼɔɝ. 4 ɍ (Fig. 4 b) 

 

ȼɔɝ. 4 Ɏ (Fig. 4 ɝ) 

ȼɔɝ. 4.     ȸȼɁȻȯ.  

ȹɌ ɠɜɚəɞɌɗɨəɚɘ (Ɍ) ɔ ɌɖɝɔɌɗɨəɚɘ (ɍ) ɝɜɑɓɌɡ Ⱦ2-Ȯȴ ɔ ȸȼ-ɡɚɗɌəɏɔɚɛɌəɖɜɑɌɞɚɏɜɌɘɘɑ Ɏ ɖɚɝɚɠɜɚəɞɌɗɨəɚɕ ɛɗɚɝ-

ɖɚɝɞɔ (Ɏ), ɎɔɓɟɌɗɔɓɔɜɟɑɞɝɫ ɐɑɠɑɖɞ əɌɛɚɗəɑəɔɫ, ɝɚɚɞɎɑɞɝɞɎɟɪɥɔɕ ɖɚəɖɜɑɘɑəɞɟ Ɏ ɞɑɜɘɔəɌɗɨəɚɘ ɚɞɐɑɗɑ ɚɍɥɑ-

ɏɚ ɒɑɗɣəɚɏɚ ɛɜɚɞɚɖɌ. ȲɑɗɣəɚɖɌɘɑəəɌɫ ɍɚɗɑɓəɨ, ɖɚəɖɜɑɘɑəɞ Ɏ ɚɍɥɑɘ ɒɑɗɣəɚɘ ɛɜɚɞɚɖɑ, ȴȻ ɜɑɓɟɗɨɞɌɞ ɐɔɌɏəɚ-

ɝɞɔɖɔ ɟɜɚɎəɫ ɔ ɛɜɔɣɔəɧ ȸȲ ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɚɏɚ ɏɑəɑɓɌ.  

Fig. 4.    MRCP. 

Demonstrates fil ling defect corresponding to a calculus in the terminal part of the common bile duct. Calculus in 

the common bile duct, TP result of diagnosing the level and cause of OJ of benign origin.  
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ȾɌɍɗɔɢɌ 5.  ȺɢɑəɖɌ ɜɑɓɟɗɨɞɌɞɚɎ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɡ ɔɝɝɗɑɐɚɎɌəɔɕ Ɏ ɎɧɫɎɗɑəɔɔ ɟɜɚɎəɫ  

ɍɔɗɔɌɜəɚɕ ɚɍɝɞɜɟɖɢɔɔ. 

ʄʝʪʦʜ  

ʜʠʘʛʥʦʩʪʠʢʠ 

ʈʝʟʫʣʴʪʘʪʳ 

ʀʇ ʃʇ ʀʆ ʃʆ 

ʉʂʊ-ʍɻ 30 0 0 0 

ʄʈʍʇɻ 31 0 0 0 
 

   
 

ȾɌɍɗɔɢɌ ʈ6.  ȺɢɑəɖɌ ɜɑɓɟɗɨɞɌɞɚɎ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɡ ɔɝɝɗɑɐɚɎɌəɔɕ Ɏ ɎɧɫɎɗɑəɔɔ  

ɛɜɔɣɔə ɍɔɗɔɌɜəɚɕ ɚɍɝɞɜɟɖɢɔɔ ɓɗɚɖɌɣɑɝɞɎɑəəɚɏɚ ɏɑəɑɓɌ. 

ʄʝʪʦʜ  

ʜʠʘʛʥʦʩʪʠʢʠ 

ʈʝʟʫʣʴʪʘʪʳ 

ʀʇ ʃʇ ʀʆ ʃʆ 

ʉʂʊ-ʍɻ 15 1 13 1 

ʄʈʍʇɻ 6 1 21 3 
 

   

ʀʇ ï ʠʩʪʠʥʥʦ ʧʦʣʦʞʠʪʝʣʴʥʳʝ, ʃʇ - ʣʦʞʥʦʧʦʣʦʞʠʪʝʣʴʥʳʝ, ʀʆ ï ʠʩʪʠʥʥʦ ʦʪʨʠʮʘʪʝʣʴʥʳʝ,  

ʃʆ ï ʣʦʞʥʦʦʪʨʠʮʘʪʝʣʴʥʳʝ. 

ȾɌɍɗɔɢɌ ʈ7.  ȺɢɑəɖɌ ɜɑɓɟɗɨɞɌɞɚɎ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɡ ɔɝɝɗɑɐɚɎɌəɔɕ Ɏ ɎɧɫɎɗɑəɔɔ  

ɛɜɔɣɔə ɍɔɗɔɌɜəɚɕ ɚɍɝɞɜɟɖɢɔɔ ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɚɏɚ ɏɑəɑɓɌ. 

ʄʝʪʦʜ  

ʜʠʘʛʥʦʩʪʠʢʠ 

ʈʝʟʫʣʴʪʘʪʳ 

ʀʇ ʃʇ ʀʆ ʃʆ 

ʉʂʊ-ʍɻ 13 1 15 1 

ʄʈʍʇɻ 21 3 6 1 
 

   

ʀʇ ï ʠʩʪʠʥʥʦ ʧʦʣʦʞʠʪʝʣʴʥʳʝ, ʃʇ - ʣʦʞʥʦʧʦʣʦʞʠʪʝʣʴʥʳʝ, ʀʆ ï ʠʩʪʠʥʥʦ ʦʪʨʠʮʘʪʝʣʴʥʳʝ,  

ʃʆ ï ʣʦʞʥʦʦʪʨʠʮʘʪʝʣʴʥʳʝ. 
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ȾɌɍɗɔɢɌ ʈ8.  ȽɜɌɎəɔɞɑɗɨəɌɫ ɡɌɜɌɖɞɑɜɔɝɞɔɖɌ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɕ ɩɠɠɑɖɞɔɎəɚɝɞɔ  

ȽȶȾ-Ɂȯ ɔ ȸȼɁȻȯ. 

ʄʝʪʦʜ ʏʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ, % ʉʧʝʮʠʬʠʯʥʦʩʪʴ, % ʇʇʋ, % ʆʇʋ, % ʊʦʯʥʦʩʪʴ, % 

ʉʂʊ-ʍɻ ʚ ʦʧʨʝʜʝʣʝʥʠʠ 

ʫʨʦʚʥʷ ʙʠʣʠʘʨʥʦʡ  

ʦʙʩʪʨʫʢʮʠʠ 

100,0 - 100,0 - 100,0 

ʄʈʍʇɻ ʚ ʦʧʨʝʜʝʣʝʥʠʠ 

ʫʨʦʚʥʷ ʙʠʣʠʘʨʥʦʡ  

ʦʙʩʪʨʫʢʮʠʠ 

100,0 - 100,0 - 100,0 

ʈʘʟʣʠʯʠʝ ʉʂʊ-ʍɻ ʠ 

ʄʈʍʇɻ ʚ ʦʧʨʝʜʝʣʝʥʠʠ 

ʫʨʦʚʥʷ ʙʠʣʠʘʨʥʦʡ  

ʦʙʩʪʨʫʢʮʠʠ, p 

1,0 - 1,0 - 1,0 

ʉʂʊ-ʍɻ (ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʝ 

ʧʨʠʯʠʥʳ),  

93,8 92,9 93,8 92,9 93,3 

ʄʈʍʇɻ 

(ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʝ  

ʧʨʠʯʠʥʳ) 

66,7 95,5 85,7 87,5 87,1 

ʈʘʟʣʠʯʠʝ ʉʂʊ-ʍɻ ʠ 

ʄʈʍʇɻ ʚ ʜʠʘʛʥʦʩʪʠʢʝ 

ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ  

ʧʨʠʯʠʥ ʄɾ, p 

0,82 0,95 0,85 0,90 0,85 

ʉʂʊ-ʍɻ  

(ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʳʝ  

ʧʨʠʯʠʥʳ ʩ ʫʪʦʯʥʝʥʠʝʤ) 

92,9 93,8 92,9 93,8 93,3 

ʄʈʍʇɻ 

(ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʳʝ  

ʧʨʠʯʠʥʳ ʩ ʫʪʦʯʥʝʥʠʝʤ) 

95,5 66,7 87,5 85,7 87,1 

ʈʘʟʣʠʯʠʝ ʉʂʊ-ʍɻ ʠ 

ʄʈʍʇɻ ʚ ʜʠʘʛʥʦʩʪʠʢʝ 

ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʳʭ ʧʨʠʯʠʥ 

ʄɾ, p 

0,95 0,82 0,90 0,85 0,85 

 

   

ʇʇʋ - ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʧʨʝʜʩʢʘʟʘʪʝʣʴʥʳʡ ʫʨʦʚʝʥʴ, ʆʇʋ ï ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʧʨʝʜʩʢʘʟʘʪʝʣʥɹʳʡ ʫʨʦʚʝʥʴ 
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ɠɚɜɘɌɢɔɪ ɚ ɝɞɑɛɑəɔ ɛɚɜɌɒɑəɔɫ ɚɜɏɌəɚɎ ȯȻȰȳ 

Ɏ Ɏɔɐɑ ɎɧɫɎɗɑəɔɫ ɛɜɔɓəɌɖɚɎ ɜɑɏɔɚəɌɜəɚɏɚ ɔ 

ɚɞɐɌɗɑəəɚɏɚ ɘɑɞɌɝɞɌɓɔɜɚɎɌəɔɫ, ɝɞɑɛɑəɔ ɚɛɟɡɚ-

ɗɑɎɚɕ ɔəɎɌɓɔɔ ɍɗɔɓɗɑɒɌɥɔɡ ɚɜɏɌəɚɎ ɔ ɝɞɜɟɖ-

ɞɟɜ, ɣɞɚ ɚɍɫɓɌɞɑɗɨəɚ ɐɚɗɒəɚ ɟɣɔɞɧɎɌɞɨɝɫ ɛɜɔ 

ɛɚɝɞɌəɚɎɖɑ ɐɔɌɏəɚɓɌ ɔ ɛɗɌəɔɜɚɎɌəɔɔ ɡɔɜɟɜɏɔ-

ɣɑɝɖɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ [17]. ȸɧ ɛɚɗɌɏɌɑɘ, ɣɞɚ 

ȽȶȾ-Ɂȯ ɘɚɒɑɞ ɍɧɞɨ ɔɝɛɚɗɨɓɚɎɌəɌ Ɏ ɖɌɣɑɝɞɎɑ 

ɌɗɨɞɑɜəɌɞɔɎəɚɏɚ ɘɑɞɚɐɌ ɎɔɓɟɌɗɔɓɌɢɔɔ Ɏəɑɛɑɣɑ-

əɚɣəɧɡ ɒɑɗɣəɧɡ ɛɜɚɞɚɖɚɎ ɟ ɛɌɢɔɑəɞɚɎ ɝ ȭȺ 

ɐɗɫ ɟɝɞɌəɚɎɗɑəɔɫ ɑɑ ɟɜɚɎəɫ, ɛɜɔɣɔəɧ ɔ ɎɧɍɚɜɌ 

ɞɌɖɞɔɖɔ ɗɑɣɑəɔɫ.  

ȭɚɗɨɤɚɕ ɔəɞɑɜɑɝ ɛɜɑɐɝɞɌɎɗɫɗɚ ɝɜɌɎəɑəɔɑ 

ɜɑɓɟɗɨɞɌɞɚɎ əɌɤɑɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɝ ɐɌəəɧɘɔ, 

ɛɚɗɟɣɑəəɧɘɔ ɐɜɟɏɔɘɔ ɌɎɞɚɜɌɘɔ. ȾɌɖ, ɜɑɓɟɗɨɞɌ-

ɞɧ əɌɤɑɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ əɑɝɖɚɗɨɖɚ ɗɟɣɤɑ, ɣɑɘ 

ɛɜɑɐɝɞɌɎɗɑəəɧɑ Singh A. et al. [11]. Ȯ ɐɌəəɚɕ 

ɜɌɍɚɞɑ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ, ɝɛɑɢɔɠɔɣəɚɝɞɨ ɔ ɞɚɣ-

əɚɝɞɨ ɐɔəɌɘɔɣɑɝɖɚɕ ȽȶȾ Ɏ ɚɛɜɑɐɑɗɑəɔɔ ɛɜɔɣɔə 

Ɋȷ ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɚɏɚ ɡɌɜɌɖɞɑɜɌ ɝɚɝɞɌɎɔɗɔ 

82,86%, 54,55% ɔ 95,84% ɝɚɚɞɎɑɞɝɞɎɑəəɚ, ɓɗɚ-

ɖɌɣɑɝɞɎɑəəɚɏɚ ð 91,43% , 91,67% ɔ 90,91% ɝɚɚɞ-

ɎɑɞɝɞɎɑəəɚ. ȺɐəɌɖɚ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ, ɝɛɑɢɔ-

ɠɔɣəɚɝɞɨ ɔ ɞɚɣəɚɝɞɨ ȸȼɁȻȯ Ɏ ɚɛɜɑɐɑɗɑəɔɔ 

ɛɜɔɣɔə ȭȺ ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɚɏɚ (98%, 100%, 

95,83% ɝɚɚɞɎɑɞɝɞɎɑəəɚ) ɔ ɓɗɚɖɌɣɑɝɞɎɑəəɚɏɚ 

(95,83%, 100%, 98% ɝɚɚɞɎɑɞɝɞɎɑəəɚ) ɏɑəɑɓɌ Ɏ 

ɜɌɍɚɞɑ Singh A. et al. [11] ɛɜɑɎɚɝɡɚɐɔɗɔ ɛɚɗɟ-

ɣɑəəɧɑ Ɏ əɌɤɑɘ ɔɝɝɗɑɐɚɎɌəɔɔ, ɣɞɚ, ɍɚɗɑɑ Ɏɑɜɚ-

ɫɞəɚ ɍɧɗɚ ɚɍɟɝɗɚɎɗɑəɚ ɍɚɗɑɑ ɝɚɎɑɜɥɑəəɧɘ ɛɜɚ-

ɞɚɖɚɗɚɘ ɛɜɚɎɑɐɑəɔɫ ȸȼɁȻȯ Ɏ Ɏɔɐɑ ɑɏɚ ɐɚɛɚɗ-

əɑəɔɫ T1-ɎɓɎɑɤɌəəɧɘɔ ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɫɘɔ. 

Keiko et al. [18] ɔɝɛɚɗɨɓɚɎɌɗɔ ɖɚəɞɜɌɝɞəɟɪ 

ȸȽȶȾ ɔ ȸȼȾ/ȸȼɁȻȯ ɐɗɫ ɐɔɠɠɑɜɑəɢɔɌɢɔɔ 

ɛɜɔɣɔə ȭȺ  ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɚɏɚ ɔ ɓɗɚɖɌɣɑ-

ɝɞɎɑəəɚɏɚ ɡɌɜɌɖɞɑɜɌ ɔ ɛɚɖɌɓɌɗɔ, ɣɞɚ ɛɗɚɥɌɐɨ 

ɛɚɐ ROC-ɖɜɔɎɚɕ (AUC) ɍɧɗɌ ɓəɌɣɔɞɑɗɨəɚ Ɏɧɤɑ 

ɛɜɔ ɔɝɛɚɗɨɓɚɎɌəɔɔ ȸȽȶȾ (0,98) ɛɚ ɝɜɌɎəɑəɔɪ ɝ 

ȸȼɁȻȯ (0,86), ɣɞɚ ɝɚɏɗɌɝɟɑɞɝɫ ɝ ɛɚɗɟɣɑəəɧɘ 

əɌɘɔ ɜɑɓɟɗɨɞɌɞɌɘɔ. Ȯ ɔɝɝɗɑɐɚɎɌəɔɔ Verma S. et 

al. [19], ɛɚɐɚɍəɚɘ əɌɤɑɘɟ, Ɏ ɐɔɌɏəɚɝɞɔɖɑ ɛɜɔ-

ɣɔə ȸȲ ɓɗɚɖɌɣɑɝɞɎɑəəɚɏɚ ɏɑəɑɓɌ ɣɟɎɝɞɎɔɞɑɗɨ-

əɚɝɞɨ ɔ ɝɛɑɢɔɠɔɣəɚɝɞɨ ȸȽȶȾ ɝɚɝɞɌɎɔɗɔ 94,2% 

ɔ 85% ɝɚɚɞɎɑɞɝɞɎɑəəɚ, Ɍ ȸȼɁȻȯ ð 86% ɔ 92% 

ɝɚɚɞɎɑɞɝɞɎɑəəɚ. Ȯ ɔɝɝɗɑɐɚɎɌəɔɔ Ferrari F.S. et 

al. [20] ɐɔɌɏəɚɝɞɔɣɑɝɖɌɫ ɞɚɣəɚɝɞɨ, ɣɟɎɝɞɎɔɞɑɗɨ-

əɚɝɞɨ ɔ ɝɛɑɢɔɠɔɣəɚɝɞɨ ȽȶȾ Ɏ ɟɝɞɌəɚɎɗɑəɔɔ 

ɛɜɔɣɔə ȭȺ ɝɚɝɞɌɎɔɗɔ 92,59%, 90,9% ɔ 93,75% 

ɝɚɚɞɎɑɞɝɞɎɑəəɚ, Ɍ ȸȼɁȻȯ ð 93,13%, 90% ɔ 94% 

ɝɚɚɞɎɑɞɝɞɎɑəəɚ.  

Ȯɧɤɑɛɑɜɑɣɔɝɗɑəəɚɑ ɝɎɔɐɑɞɑɗɨɝɞɎɟɑɞ ɚ 

ɞɚɘ, ɣɞɚ Ɏɚɛɜɚɝ ɚ ɛɜɑɐɛɚɣɞɔɞɑɗɨəɚɘ ɔɝɛɚɗɨɓɚ-

ɎɌəɔɔ ȸȽȶȾ ɔɗɔ ȸȼȾ/ȸȼɁȻȯ Ɍɗɏɚɜɔɞɘɑ ɔɝɝɗɑ-

ɐɚɎɌəɔɫ ɛɌɢɔɑəɞɚɎ ɝ ȸȲ ɖɌɖ ɐɚɍɜɚɖɌɣɑɝɞɎɑə-

əɚɏɚ, ɞɌɖ ɔ ɓɗɚɖɌɣɑɝɞɎɑəəɚɏɚ ɡɌɜɌɖɞɑɜɌ ɐɚ ɖɚə-

ɢɌ əɑ ɜɑɤɑə. ȺɐəɌɖɚ, ɝɟɐɫ ɛɚ ɜɑɓɟɗɨɞɌɞɌɘ 

əɌɤɑɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ, ɘɚɒəɚ ɎɧɝɖɌɓɌɞɨ ɛɜɑɐ-

ɛɚɗɚɒɑəɔɑ ɚɞ ɞɚɘ, ɣɞɚ Ɏɖɗɪɣɑəɔɑ Ɏ ɐɔɌɏəɚɝɞɔ-

ɣɑɝɖɔɕ Ɍɗɏɚɜɔɞɘ ɔɝɝɗɑɐɚɎɌəɔɫ ɛɌɢɔɑəɞɚɎ ɝ ȸȲ 

ɖɚəɞɜɌɝɞəɚɕ ɖɚɘɛɨɪɞɑɜəɚ-ɞɚɘɚɏɜɌɠɔɣɑɝɖɚɕ 

ɡɚɗɌəɏɔɚɏɜɌɠɔɔ ɛɚɓɎɚɗɔɞ ɛɚɎɧɝɔɞɨ ɞɚɣəɚɝɞɨ 

ɐɔɌɏəɚɝɞɔɖɔ ɛɜɔɣɔə ȭȺ. 

ȳɌɖɗɪɣɑəɔɑ. 

ȸɑɞɚɐ ȽȶȾ-Ɂȯ ɛɚɓɎɚɗɫɑɞ ɎɧɫɎɔɞɨ əɑ ɞɚɗɨ-

ɖɚ ɟɜɚɎɑəɨ ȭȺ, əɚ ɔ ɟɝɞɌəɚɎɔɞɨ ɑɬ ɛɜɔɣɔəɟ. 

ȾɌɖ, ɛɜɔ əɌɗɔɣɔɔ ɝɟɒɑəɔɫ Ɏəɑɛɑɣɑəɚɣəɧɡ ɛɜɚ-

ɞɚɖɚɎ ɔɗɔ ɛɜɫɘɚɕ ɎɔɓɟɌɗɔɓɌɢɔɔ ɒɑɗɣəɚɏɚ ɖɚə-

ɖɜɑɘɑəɞɌ ɝɗɑɐɟɑɞ ɐɔɌɏəɚɝɞɔɜɚɎɌɞɨ ȭȺ ɐɚɍɜɚɖɌ-

ɣɑɝɞɎɑəəɚɏɚ ɏɑəɑɓɌ. Ȼɜɔ əɌɗɔɣɔɔ ɝɟɒɑəɔɫ Ɏəɑ-

ɛɑɣɑəɚɣəɧɡ ɒɑɗɣəɧɡ ɛɜɚɞɚɖɚɎ ɝ Ɏəɑɛɜɚɞɚɖɚ-

Ɏɧɘɔ ɔɓɘɑəɑəɔɫɘɔ Ɏ Ɏɔɐɑ ɟɞɚɗɥɑəɔɫ ɝɞɑəɚɖ 

ɔ\ ɔɗɔ əɌɗɔɣɔɫ ɎəɑɛɜɚɞɚɖɚɎɧɡ ɘɫɏɖɚɞɖɌəəɧɡ 

ɘɌɝɝ ɝ ɛɜɔɓəɌɖɌɘɔ əɌɖɚɛɗɑəɔɫ Ɏ əɔɡ ɖɚəɞɜɌɝɞ-

əɚɏɚ ɎɑɥɑɝɞɎɌ ɛɚ ɐɌəəɧɘ ȽȶȾ-Ɂȯ ɝɗɑɐɟɑɞ ɐɔɌ-

ɏəɚɝɞɔɜɚɎɌɞɨ ɍɔɗɔɌɜəɟɪ ɚɍɝɞɜɟɖɢɔɪ ɓɗɚɖɌɣɑ-

ɝɞɎɑəəɚɏɚ ɏɑəɑɓɌ. ȽȶȾ-Ɂȯ ɚɍɗɌɐɌɑɞ ɝɚɛɚɝɞɌɎɔ-

ɘɧɘ ɝ ȸȼɁȻȯ Ɏɧɝɚɖɔɘ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɘ ɛɚ-

ɞɑəɢɔɌɗɨəɚɘ Ɏ ɟɝɞɌəɚɎɗɑəɔɔ ɟɜɚɎəɫ ɔ ɛɜɔɣɔəɧ 

ȭȺ ɟ ɛɌɢɔɑəɞɚɎ ɝ ȸȲ. ȹɌ ɚɝəɚɎɌəɔɔ ɍɚɗɑɑ Ɏɧ-

ɝɚɖɚɕ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɔ ȽȶȾ-Ɂȯ ɛɚ ɝɜɌɎəɑəɔɪ ɝ 

ȸȼɁȻȯ Ɏ ɐɔɌɏəɚɝɞɔɖɑ ɛɜɔɣɔə ɍɔɗɔɌɜɔəɚɕ ɚɍ-

ɝɞɜɟɖɢɔɔ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɘɑɡɌəɔɣɑɝɖɚɕ ɒɑɗɞɟɡɚɕ 

ɓɗɚɖɌɣɑɝɞɎɑəəɚɏɚ ɏɑəɑɓɌ ɘɚɒəɚ ɜɑɖɚɘɑəɐɚɎɌɞɨ 

ɑɑ ɐɗɫ Ɏɖɗɪɣɑəɔɫ Ɏ Ɍɗɏɚɜɔɞɘ ɗɟɣɑɎɚɏɚ ɔɝɝɗɑɐɚ-

ɎɌəɔɫ ɐɌəəɚɕ ɖɌɞɑɏɚɜɔɔ ɛɌɢɔɑəɞɚɎ, ɚɝɚɍɑəəɚ 

ɛɜɔ əɌɗɔɣɔɔ ɛɜɚɞɔɎɚɛɚɖɌɓɌəɔɕ ɖ ȸȼɁȻȯ. 

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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ȽȴȽȾȱȸȬ Ⱥɂȱȹȶȴ ɉɀɀȱȶȾȴȮȹȺȽȾȴ ȹȱȺȬȰɆɊȮȬȹȾȹȺȵ ɁȴȸȴȺȷȿɃȱȮȺȵ 

ȾȱȼȬȻȴȴ ȿ ȭȺȷɈȹɇɁ ȼȬȶȺȸ ȻȼɋȸȺȵ ȶȴɄȶȴ ȹȬ ȺȽȹȺȮȱ ȾȱȶȽȾȿȼȹȺȯȺ 

ȬȹȬȷȴȳȬ ȻȺȽȾȾȱȼȬȻȱȮȾȴɃȱȽȶȺȯȺ Ⱦ2-ȮȳȮȱɄȱȹȹȺȯȺ  

ȸȬȯȹȴȾȹȺ-ȼȱȳȺȹȬȹȽȹȺȯȺ ȴȳȺȭȼȬȲȱȹȴɋ ȺȻȿɁȺȷȴ 

 

ȭɑɜɑɓɚɎɝɖɌɫ Ⱦ.Ȼ.1, ȰɌɕəɑɖɚ ɋ.Ȭ.1, ȹɑɎɚɗɨɝɖɔɡ Ȭ.Ȭ.1,  

ȴɎɌəɚɎ Ƚ.Ȭ.1 , ȶɌɛɜɔə Ȭ.Ȱ.2 

 
ɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. ȼɌɓɜɌɍɚɞɌɞɨ ɔ ɛɜɚɞɑɝɞɔɜɚɎɌɞɨ ɝɔɝɞɑɘɟ ɚɢɑəɖɔ əɌ ɚɝəɚɎɑ 

ɞɑɖɝɞɟɜəɚɏɚ ɌəɌɗɔɓɌ (ȾȬ) ɛɚɝɞɞɑɜɌɛɑɎɞɔɣɑɝɖɚɏɚ Ⱦ2-ɎɓɎɑɤɑəəɚɏɚ ɘɌɏəɔɞəɚ-

ɜɑɓɚəɌəɝəɚɏɚ ɔɓɚɍɜɌɒɑəɔɫ (Ⱦ2-Ȯȴ) ɚɛɟɡɚɗɔ, ɛɚɓɎɚɗɫɪɥɟɪ ɜɌɓɐɑɗɔɞɨ ɍɚɗɨəɧɡ 

ɘɑɝɞəɚɜɌɝɛɜɚɝɞɜɌəɑəəɧɘ ɜɌɖɚɘ ɛɜɫɘɚɕ ɖɔɤɖɔ (ȸȼȻȶ) əɌ ɚɞɎɑɞɔɎɤɔɡ (Ⱥ) ɔ 

əɑ ɚɞɎɑɞɔɎɤɔɡ (ȹȺ) əɌ əɑɚɌɐɨɪɎɌəɞəɟɪ ɡɔɘɔɚɗɟɣɑɎɟɪ ɞɑɜɌɛɔɪ (ȹɁȷȾ).  

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. Ȯ ɜɑɞɜɚɝɛɑɖɞɔɎəɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɍɧɗɚ Ɏɖɗɪɣɑəɚ 64 ɍɚɗɨ-

əɧɡ ȸȼȻȶ, ɛɚɗɟɣɔɎɤɔɡ ɖɚɘɍɔəɔɜɚɎɌəəɚɑ ɗɑɣɑəɔɑ ɝ ȹɁȷȾ Ɏ ȸȼȹɂ ɔɘ Ȭ.ɀ. ɂɧɍɌ Ɏ ɛɑ-

ɜɔɚɐ 2012 ð 2017 ɏɏ.: 42 ɍɚɗɨəɧɡ ɝɚɝɞɌɎɔɗɔ ɚɍɟɣɌɪɥɟɪ Ɏɧɍɚɜɖɟ, 22 ð ɖɚəɞɜɚɗɨəɟɪ (ɞɑ-

ɝɞɚɎɟɪ). Ȱɗɫ ȾȬ ɔɝɛɚɗɨɓɚɎɌɗɔ ɛɚɝɞɞɑɜɌɛɑɎɞɔɣɑɝɖɔɑ Ⱦ2-Ȯȴ Ɏɧɝɚɖɚɏɚ ɜɌɓɜɑɤɑəɔɫ. ȾȬ 

Ɏɧɛɚɗəɫɗɔ ɘɑɞɚɐɚɘ ɘɌɞɜɔɢɧ GLCM ɝ ɛɚɘɚɥɨɪ ɖɚɘɛɨɪɞɑɜəɚɕ ɛɜɚɏɜɌɘɘɧ MAZDAver. 

4.6 ɛɚ 11 ɛɌɜɌɘɑɞɜɌɘ ɞɑɖɝɞɟɜɧ. Ȯ ɚɍɟɣɌɪɥɑɕ Ɏɧɍɚɜɖɑ ɍɧɗɔ ɎɧɫɎɗɑəɧ ɐɚɝɞɚɎɑɜəɚ ɜɌɓ-

ɗɔɣɌɪɥɔɑɝɫ ɛɌɜɌɘɑɞɜɧ ȾȬ, ɐɗɫ ɖɚɞɚɜɧɡ ɚɛɜɑɐɑɗɑəɧ ɞɚɣɖɔ ɜɌɓɐɑɗɑəɔɫ ɐɗɫ Ⱥ ɔ ȹȺ, ɔ 

ɝɚɓɐɌəɌ ɍɌɗɗɨəɌɫ ɝɔɝɞɑɘɌ ɚɢɑəɖɔ ɩɠɠɑɖɞɔɎəɚɝɞɔ ȹɁȷȾ. ȽɔɝɞɑɘɌ ɍɧɗɌ ɛɜɚɞɑɝɞɔɜɚɎɌəɌ 

əɌ ɖɚəɞɜɚɗɨəɚɕ Ɏɧɍɚɜɖɑ ɝ ɚɛɜɑɐɑɗɑəɔɑɘ ɛɌɜɌɘɑɞɜɚɎ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɕ ɩɠɠɑɖɞɔɎəɚɝɞɔ. 

ȼɑɓɟɗɨɞɌɞɧ. ȰɚɝɞɚɎɑɜəɧɑ ɚɞɗɔɣɔɫ ɓəɌɣɑəɔɕ Ɏ ɚɍɟɣɌɪɥɑɕ Ɏɧɍɚɜɖɑ ɟ Ⱥ ɔ ȹȺ Ɏɧ-

ɫɎɗɑəɧ ɛɚ 5 ɛɌɜɌɘɑɞɜɌɘ: AngScMom (ɜ=0,000002), InvDfMom (ɜ=0,031), SumEntrp 

(ɜ=0,0011), Entropy (ɜ=0,000003) ɔ DifEntrp (ɜ=0,048), ɐɗɫ ɖɚɞɚɜɧɡ əɌɕɐɑəɧ ɞɚɣɖɔ ɜɌɓ-

ɐɑɗɑəɔɫ. ȱɝɗɔ ɓəɌɣɑəɔɑ ɛɌɜɌɘɑɞɜɌ ȾȬ ɝɚɚɞɎɑɞɝɞɎɚɎɌɗɚ ɟɜɚɎəɪ ɐɗɫ Ⱥ, ɞɚ əɌɣɔɝɗɫɗɝɫ 1 

ɍɌɗɗ, ɛɜɔ ɝɟɘɘɑ ɍɌɗɗɚɎ 3 ɔ ɍɚɗɑɑ ɛɌɢɔɑəɞɌ ɚɞəɚɝɔɗɔ ɖ Ⱥ, ɑɝɗɔ ɝɟɘɘɌ ɍɌɗɗɚɎ ɍɧɗɌ ɘɑəɑɑ 

3 ð ɖ ȹȺ.  ȭɌɗɗɨəɌɫ ɝɔɝɞɑɘɌ ɚɢɑəɖɔ əɌ ɚɝəɚɎɑ ɩɞɔɡ ɛɌɜɌɘɑɞɜɚɎ ɔɘɑɗɌ ɣɟɎɝɞɎɔɞɑɗɨ-

əɚɝɞɨ/ ɝɛɑɢɔɠɔɣəɚɝɞɨ/ ɛɜɚɏəɚɝɞɔɣəɚɝɞɨ ɛɚɗɚɒɔɞɑɗɨəɚɏɚ ɜɑɓɟɗɨɞɌɞɌ/ ɛɜɚɏəɚɝɞɔɣəɚɝɞɨ 

ɚɞɜɔɢɌɞɑɗɨəɚɏɚ ɜɑɓɟɗɨɞɌɞɌ ɐɗɫ ɚɍɟɣɌɪɥɑɕ ɔ ɖɚəɞɜɚɗɨəɚɕ Ɏɧɍɚɜɚɖ  95%/ 83%/ 82%/ 

95% ɔ 83%/ 90%/ 91%/ 82% ɝɚɚɞɎɑɞɝɞɎɑəəɚ. ȻɗɚɥɌɐɨ ɛɚɐ ROC-ɖɜɔɎɚɕ ɐɗɫ ɚɍɟɣɌɪɥɑɕ 

Ɏɧɍɚɜɖɔ ɝɚɝɞɌɎɔɗɌ, 0,94, ɐɗɫ ɖɚəɞɜɚɗɨəɚɕ ð 0,92.  

ȳɌɖɗɪɣɑəɔɑ. Ⱦɑɖɝɞɟɜəɧɕ ɌəɌɗɔɓ ȸȼȾ-ɔɓɚɍɜɌɒɑəɔɕ ɫɎɗɫɑɞɝɫ ɛɚɞɑəɢɔɌɗɨəɚ ɓəɌ-

ɣɔɘɧɘ ɎɔɓɟɌɗɔɓɌɢɔɚəəɧɘ ɍɔɚɘɌɜɖɑɜɚɘ ɐɗɫ ɔɐɑəɞɔɠɔɖɌɢɔɔ ɍɚɗɨəɧɡ ȼȻȶ Ⱥ ɔ ȹȺ əɌ 

ȹɁȷȾ, ɣɞɚ ɛɚɓɎɚɗɔɞ ɔəɐɔɎɔɐɟɌɗɔɓɔɜɚɎɌɞɨ ɚɍɦɑɘ ɛɚɝɗɑɐɟɪɥɑɏɚ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɗɑɣɑ-

əɔɫ. 
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1 - ȸɑɐɔɢɔəɝɖɔɕ ɜɌɐɔɚ-

ɗɚɏɔɣɑɝɖɔɕ əɌɟɣəɧɕ 

ɢɑəɞɜ ɔɘ. Ȭ.ɀ. ɂɧɍɌ ð 

ɠɔɗɔɌɗ ɀȯȭȿ çȹȸȴɂ 

ɜɌɐɔɚɗɚɏɔɔè ȸɔəɓɐɜɌɎɌ 

ȼɚɝɝɔɔ. 

ɏ. Ⱥɍəɔəɝɖ, ȼɚɝɝɔɫ. 

2 - ɀȯȭȿ çȹȸȴɂ ɜɌɐɔɚ-

ɗɚɏɔɔè ȸɔəɓɐɜɌɎɌ  

ȼɚɝɝɔɔ. 

ɏ. ȸɚɝɖɎɌ,  ȼɚɝɝɔɫ. 



   RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY  

 

  | www.rejr.ru | REJR. 2020; 10 (3):92-101       DOI:10.21569/2222-7415-2020-10-3-92-101        ʉʪʨʘʥʠʮʘ  93 
  

A SYSTEM FOR EVALUATING THE EFFECTIVENESS OF NEOADJUVANT  

CHEMORADIOTHERAPY IN PATIENTS WITH COLORECTAL CANCER BASED  

ON A TEXTURE ANALYSIS OF POST-THERAPEUTIC T2-WI  

MAGNETIC RESONANCE IMA GING 

 

Berezovskaya T.P.1, Dayneko Ya.A. 1, Nevolskikh A.A. 1, Ivanov S.A .1, Kaprin  A.D.2 
 

urpose.  To develop and test scoring system based on a texture analysis (TA) of the 

post -therapeutic T2 -weighted magnetic resonance images  of tumors in order to d i-

vide patients with locally advanced rectal cancer (RC) into two groups, i.e., those 

who were responsive (R) and non responsive (NR) groups to neoadjuvant chemoradiotherapy 

(NCRT). 

Materials and methods.  A retrospective study includ ed 64 patients with RC who r e-

ceived combined treatment with nCRT in Ȭ. Tsyb Medical Radiological Research Centre ð 

branch of the National Medical Research Radiological Centre of the Ministry of Health of the 

Russian Federation from 2012 to 2017: the patien ts were divided into a training sample (42 

persons) and a control (test) sample (22 ð persons). A texture analysis (TA) was performed on 

post -therapeutic T2 -weighted magnetic resonance images using the GLCM method and the 

MaZda ver.4.6 software to determin e 11 texture parameters. In the training sample, 5 TA 

parameters were determined with cut off points for the R and NR patients, based on which a 

scoring system for evaluating the effectiveness of nCRT was created. The system was tested 

on the control sampl e with the definition of diagnostic efficiency parameters.  

Results.  Based on the training sample, 5 parameters were selected: AngScMom 

(p=0.000002); InvDfMom (p=0.0310); Entropy (p=0.000003); SumEntrp (p=0.0011) and 

DifEntrp, (p=0.0480) which significantly  differed in the R and NR groups, with calculated 

cut off points included in the scoring system for evaluating the effectiveness of nCRT. If the 

value of the TA parameter matched to the level for R, then 1 score, with a sum 3 scores or 

more, the patient wa s assigned R, if the sum was less than 3 ð to NR.  

The scoring system based on these parameters had a sensitivity/specificity/predictive value 

of a positive result/predictive value of a negative result for the training and control samples 

95%/83%/82%/95% an d 83%/90%/91%/82%, respectively. The area under the ROC curve 

was 0,94 for the training sample and 0,92 for the control sample.  

Conclusions.  The texture analysis of MRI images is a potentially significant imaging 

biomarker for identifying patients with RC,  both responsive and non -responsive to nCRT, 

which makes it possible to individualize subsequent surgical treatment.   

  

 Keywords: magnetic resonance imaging; rectal cancer, texture analysis, response a s-

sessment, radiom ics, restaging . 
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Ɍɖ ɛɜɫɘɚɕ ɖɔɤɖɔ ɝɚɝɞɌɎɗɫɑɞ 4,4% Ɏɝɑɡ 

ɓɗɚɖɌɣɑɝɞɎɑəəɧɡ əɚɎɚɚɍɜɌɓɚɎɌəɔɕ Ɏ 

ȼɀ, ɛɜɔɣɑɘ 46,4% ɚɛɟɡɚɗɑɕ ɎɧɫɎɗɫɑɞɝɫ 

əɌ ɛɚɓɐəɔɡ ɝɞɌɐɔɫɡ (III, IV) [1]. ȺɝəɚɎ-

əɧɘ ɘɑɞɚɐɚɘ ɗɑɣɑəɔɫ ɘɑɝɞəɚɜɌɝɛɜɚ-

ɝɞɜɌəɑəəɚɏɚ ɜɌɖɌ ɛɜɫɘɚɕ ɖɔɤɖɔ (ȸȼȻȶ) ɫɎɗɫ-

ɑɞɝɫ ɖɚɘɍɔəɔɜɚɎɌəəɧɕ, ɎɖɗɪɣɌɪɥɔɕ əɑɚɌɐɦ-

ɪɎɌəɞəɟɪ ɡɔɘɔɚɗɟɣɑɎɟɪ ɞɑɜɌɛɔɪ (ȹɁȷȾ) ɔ ɛɚ-

ɝɗɑɐɟɪɥɑɑ ɡɔɜɟɜɏɔɣɑɝɖɚɑ ɎɘɑɤɌɞɑɗɨɝɞɎɚ. ɉɠ-

ɠɑɖɞ ȹɁȷȾ ɛɚ ɐɌəəɧɘ ɛɌɞɚɘɚɜɠɚɗɚɏɔɣɑɝɖɚɏɚ 

ɔɝɝɗɑɐɚɎɌəɔɫ ɚɛɑɜɌɢɔɚəəɧɡ ɛɜɑɛɌɜɌɞɚɎ ɎɌɜɨ-

ɔɜɟɑɞ ɚɞ ɛɚɗəɚɏɚ ɚɞɎɑɞɌ (pCR) ɝ ɔɝɣɑɓəɚɎɑəɔɑɘ 

Ɏɝɑɡ ɚɛɟɡɚɗɑɎɧɡ ɖɗɑɞɚɖ, ɐɚ ɑɏɚ ɛɚɗəɚɏɚ ɚɞɝɟɞ-

ɝɞɎɔɫ (pNR). ȰɚɚɛɑɜɌɢɔɚəəɌɫ əɑɔəɎɌɓɔɎəɌɫ 

ɚɢɑəɖɌ ɚɞɎɑɞɌ ɚɛɟɡɚɗɔ ɗɟɣɑɎɧɘɔ ɘɑɞɚɐɌɘɔ ɛɚɓ-

Ɏɚɗɫɑɞ ɛɜɚɏəɚɓɔɜɚɎɌɞɨ ɞɑɣɑəɔɑ ɓɌɍɚɗɑɎɌəɔɫ ɔ 

ɖɚɜɜɑɖɞɔɜɚɎɌɞɨ ɚɍɦɑɘ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɎɘɑɤɌ-

ɞɑɗɨɝɞɎɌ, ɛɚɩɞɚɘɟ ɚəɌ ɣɜɑɓɎɧɣɌɕəɚ ɎɌɒəɌ. Ⱥɝ-
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əɚɎəɧɘ ɘɑɞɚɐɚɘ ɎɔɓɟɌɗɔɓɌɢɔɔ ȸȼȻȶ ɫɎɗɫɑɞɝɫ 

ȸȼȾ, ɚɐəɌɖɚ ɛɚɝɞɞɑɜɌɛɑɎɞɔɣɑɝɖɔɑ ɔɓɘɑəɑəɔɫ Ɏ 

ɚɛɟɡɚɗɔ, ɎɖɗɪɣɌɪɥɔɑ ɠɔɍɜɚɓ, əɑɖɜɚɓ, ɎɚɝɛɌɗɔ-

ɞɑɗɨəɧɑ ɫɎɗɑəɔɫ, ɓɌɞɜɟɐəɫɪɞ ɐɔɠɠɑɜɑəɢɔɌɢɔɪ 

ɚɝɞɌɞɚɣəɚɕ ɚɛɟɡɚɗɑɎɚɕ ɞɖɌəɔ. ȽɞɌəɐɌɜɞəɌɫ ɔə-

ɞɑɜɛɜɑɞɌɢɔɫ ɐɌəəɧɡ ȸȼȾ əɌ ɚɝəɚɎɑ ɎɔɓɟɌɗɨəɚɕ 

ɚɢɑəɖɔ ɔɓɚɍɜɌɒɑəɔɕ əɑ ɛɚɓɎɚɗɫɑɞ ɟɣɑɝɞɨ 

ɝɞɜɟɖɞɟɜəɟɪ ɏɑɞɑɜɚɏɑəəɚɝɞɨ ɞɖɌəɔ, ɚɍɟɝɗɚɎɗɑə-

əɟɪ ɑɑ Ɏəɟɞɜɑəəɔɘɔ ɚɝɚɍɑəəɚɝɞɫɘɔ ɞɌɖɔɘɔ, 

ɖɌɖ ɖɗɑɞɚɣəɚɝɞɨ, Ɍəɏɔɚɏɑəɑɓ ɔ əɌɗɔɣɔɑ əɑɖɜɚɓɌ 

[2, 3]. Ȯ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ ɌɖɞɔɎəɚ ɜɌɓɎɔɎɌɑɞɝɫ 

ɜɌɐɔɚɘɔɣɑɝɖɔɕ ɛɚɐɡɚɐ, Ɏ ɚɝəɚɎɑ ɖɚɞɚɜɚɏɚ ɗɑ-

ɒɔɞ Ɏɧɝɚɖɚɞɑɡəɚɗɚɏɔɣəɚɑ ɔɓɎɗɑɣɑəɔɑ ɔəɠɚɜ-

ɘɌɢɔɔ ɔɓ ɘɑɐɔɢɔəɝɖɔɡ ɔɓɚɍɜɌɒɑəɔɕ, ɛɚɓɎɚɗɫ-

ɪɥɑɑ ɖɚɗɔɣɑɝɞɎɑəəɚ ɚɡɌɜɌɖɞɑɜɔɓɚɎɌɞɨ ɏɑɞɑɜɚ-

ɏɜɑəəɚɝɞɨ ɞɖɌəɔ [2, 4]. Ƚ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɘɑɞɚ-

ɐɚɎ ɞɑɖɝɞɟɜəɚɏɚ ɌəɌɗɔɓɌ (ȾȬ) ɜɑɤɌɪɞɝɫ ɓɌɐɌɣɔ 

ɖɗɌɝɝɔɠɔɖɌɢɔɔ ɜɌɓɗɔɣəɧɡ ɎɔɐɚɎ ɘɑɐɔɢɔəɝɖɔɡ 

ɔɓɚɍɜɌɒɑəɔɕ: ȶȾ, ȻɉȾ, ȸȼȾ [5]. Ȯ əɌɤɑɕ ɝɞɜɌəɑ 

ȾȬ ɜɑəɞɏɑəɚɎɝɖɔɡ ɔɓɚɍɜɌɒɑəɔɕ ɍɧɗ ɛɜɔɘɑəɑə 

ɐɗɫ ɚɢɑəɖɔ ɔɓɘɑəɑəɔɕ ɝɟɍɡɚəɐɜɌɗɨəɚɕ ɖɚɝɞɔ 

ɛɜɔ ɚɝɞɑɚɌɜɞɜɔɞɑ [6]. 

Ȼɜɔ ȸȼȻȶ əɌɔɍɚɗɨɤɔɕ ɔəɞɑɜɑɝ ɎɧɓɧɎɌɑɞ 

ȾȬ ɐɌəəɧɡ ȸȼȾ ɝ ɢɑɗɨɪ ɎɧɫɎɗɑəɔɫ ɎɔɓɟɌɗɔɓɌ-

ɢɔɚəəɧɡ ɘɌɜɖɑɜɚɎ ɛɜɚɏəɚɓɌ ɔ ɚɢɑəɖɔ ɩɠɠɑɖ-

ɞɔɎəɚɝɞɔ ȹɁȷȾ. ȴɝɝɗɑɐɚɎɌəɔɫ ɛɜɚɎɚɐɫɞ ɖɌɖ əɌ 

ɩɞɌɛɑ ɛɗɌəɔɜɚɎɌəɔɫ ȹɁȷȾ, ɞɌɖ ɔ ɛɚɝɗɑ ɑɑ ɚɖɚə-

ɣɌəɔɫ. Ȼɚ ɐɌəəɧɘ ɗɔɞɑɜɌɞɟɜɧ, ɜɌɐɔɚɘɔɣɑɝɖɔɕ 

ɌəɌɗɔɓ ɘɟɗɨɞɔɛɌɜɌɘɑɞɜɔɣɑɝɖɚɕ ȸȼȾ ɐɚ əɌɣɌɗɌ 

ȹɁȷȾ ɛɚɓɎɚɗɔɗ ɛɜɚɏəɚɓɔɜɚɎɌɞɨ ɐɚɝɞɔɒɑəɔɑ 

pCR ɟ ɍɚɗɨəɧɡ ȸȼȻȶ [7]. Ȯɚɓɘɚɒəɚɝɞɨ ɛɜɚɏəɚ-

ɓɔɜɚɎɌɞɨ ɞɑɣɑəɔɑ ɓɌɍɚɗɑɎɌəɔɫ ɔ ɛɌɞɚɘɚɜɠɚɗɚ-

ɏɔɣɑɝɖɔɕ ɚɞɎɑɞ ɚɛɟɡɚɗɔ ɐɚ əɌɣɌɗɌ ȹɁȷȾ ɝ ɛɚ-

ɘɚɥɨɪ ȾȬ Ⱦ2-ɎɓɎɑɤɑəəɧɡ ɘɌɏəɔɞəɚ-

ɜɑɓɚəɌəɝəɧɡ ɔɓɚɍɜɌɒɑəɔɕ (Ⱦ2-Ȯȴ) ɛɜɑɐɝɞɌɎɗɑ-

əɌ ɔ Ɏ ɐɜɟɏɔɡ ɜɌɍɚɞɌɡ, ɛɚɖɌɓɌɎɤɔɡ əɌɐɑɒəɚɝɞɨ 

ɔ ɩɠɠɑɖɞɔɎəɚɝɞɨ ɜɌɐɔɚɘɔɣɑɝɖɚɏɚ ɛɚɐɡɚɐɌ [8, 

9]. Ȯ ɚɞɗɔɣɔɑ ɚɞ ɔɝɡɚɐəɧɡ ɔɓɚɍɜɌɒɑəɔɕ ɚɛɟɡɚ-

ɗɔ, ȾȬ ɛɚɝɞɞɑɜɌɛɑɎɞɔɣɑɝɖɔɡ ȸȼȾ-ɔɓɚɍɜɌɒɑəɔɕ 

ɛɚɓɎɚɗɫɑɞ ɚɢɑəɔɞɨ əɑɛɚɝɜɑɐɝɞɎɑəəɧɕ ɩɠɠɑɖɞ, 

ɐɚɝɞɔɏəɟɞɧɕ ɛɜɔ ȹɁȷȾ. ȶɗɔəɔɣɑɝɖɚɑ ɓəɌɣɑəɔɑ 

əɑɔəɎɌɓɔɎəɚɕ ɚɢɑəɖɔ ɚɛɟɡɚɗɑɎɚɕ əɑɚɐəɚɜɚɐəɚ-

ɝɞɔ ɘɑɞɚɐɚɘ ȾȬ ɝɚɝɞɚɔɞ Ɏ ɚɍɑɝɛɑɣɑəɔɔ ɛɑɜɝɚəɌ-

ɗɔɓɔɜɚɎɌəəɚɏɚ ɗɑɣɑəɔɫ ɝ ɟɣɑɞɚɘ ɛɜɚɏəɚɓɌ ɓɌɍɚ-

ɗɑɎɌəɔɫ ɔ ɩɠɠɑɖɞɔɎəɚɝɞɔ ȹɁȷȾ. 

ɂɑɗɨ. ȼɌɓɜɌɍɚɞɌɞɨ ɔ ɛɜɚɞɑɝɞɔɜɚɎɌɞɨ ɝɔ-

ɝɞɑɘɟ ɚɢɑəɖɔ əɌ ɚɝəɚɎɑ ȾȬ ɛɚɝɞɞɑɜɌɛɑɎɞɔɣɑɝɖɚ-

ɏɚȾ2-Ȯȴ ɚɛɟɡɚɗɔ, ɛɚɓɎɚɗɫɪɥɟɪ ɜɌɓɐɑɗɔɞɨ ɍɚɗɨ-

əɧɡ ȸȼȻȶ əɌ ɚɞɎɑɞɔɎɤɔɡ (Ⱥ) ɔ əɑ ɚɞɎɑɞɔɎɤɔɡ 

(ȹȺ) əɌ ȹɁȷȾ.  

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. 

Ȱɗɫ ɜɑɞɜɚɝɛɑɖɞɔɎəɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɍɧɗɚ 

ɚɞɚɍɜɌəɚ 64 ɍɚɗɨəɧɡ ȸȼȻȶ, ɛɚɗɟɣɔɎɤɔɡ ɖɚɘ-

ɍɔəɔɜɚɎɌəəɚɑ ɗɑɣɑəɔɑ Ɏ ɖɗɔəɔɖɑ ȸȼȹɂ ɔɘ Ȭ.ɀ. 

ɂɧɍɌ ð ɠɔɗɔɌɗ ɀȯȭȿ çȹȸȴɂ ɜɌɐɔɚɗɚɏɔɔè ȸɔə-

ɓɐɜɌɎɌ ȼɚɝɝɔɔ Ɏ ɛɑɜɔɚɐ ɝ 2012 ɛɚ 2017 ɏɏ. ȶɜɔ-

ɞɑɜɔɑɘ Ɏɖɗɪɣɑəɔɫ ɍɧɗɚ əɌɗɔɣɔɑ Ɏ ɍɌɓɑ ɐɌəəɧɡ 

ɚɞɐɑɗɑəɔɫ ȸȼȾ ɔɝɡɚɐəɧɡ ɔ ɛɚɝɞɞɑɜɌɛɑɎɞɔɣɑ-

ɝɖɔɡ Ⱦ2-Ȯȴ Ɏɧɝɚɖɚɏɚ ɜɌɓɜɑɤɑəɔɫ. ȶɜɔɞɑɜɔɑɘ 

ɔɝɖɗɪɣɑəɔɫ ɍɧɗɚ əɌɗɔɣɔɑ əɌ ȸȼȾ-

ɔɓɚɍɜɌɒɑəɔɫɡ ɘɟɢɔəɚɓəɚɏɚ ɎɌɜɔɌəɞɌ ɚɛɟɡɚɗɔ. 

ȸȼȾ ɛɜɚɎɚɐɔɗɌɝɨ əɌ 1,5 Tɗ ɞɚɘɚɏɜɌɠɑ 

MAGNETOM Symphony (Siemens); ɛɜɚɞɚɖɚɗ ɔɝ-

ɝɗɑɐɚɎɌəɔɫ ɎɖɗɪɣɌɗ Ⱦ2-Ȯȴ Ɏɧɝɚɖɚɏɚ ɜɌɓɜɑɤɑ-

əɔɫ Ɏ ɖɚɝɚ-ɌɖɝɔɌɗɨəɚɕ ɛɗɚɝɖɚɝɞɔ, ɛɑɜɛɑəɐɔɖɟ-

ɗɫɜəɚ ɝɞɑəɖɑ ɖɔɤɖɔ əɌ ɟɜɚɎəɑ ɚɛɟɡɚɗɔ; ɔɝɛɚɗɨ-

ɓɚɎɌɗɔ ɔɘɛɟɗɨɝəɟɪ ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɨ FSE ɝ 

ɛɌɜɌɘɑɞɜɌɘɔ: TR ð 4020 ɘɝ, TE ð 97 ɘɝ, ɞɚɗɥɔ-

əɌ ɝɜɑɓɌ/ ɤɌɏ ð 3,0/ 0,3 ɘɘ, FoV  ð199ɡ250 ɘɘ, 

ɘɌɞɜɔɢɌ ð 286ɡ512. ȻɚɝɞɞɑɜɌɛɑɎɞɔɣɑɝɖɚɑ ɔɝ-

ɝɗɑɐɚɎɌəɔɑ ɍɧɗɔ Ɏɧɛɚɗəɑəɚ ɣɑɜɑɓ 4-8 əɑɐɑɗɨ 

ɛɚɝɗɑ ɚɖɚəɣɌəɔɫ ȹɁȷȾ. Ȯɝɑ ɛɌɢɔɑəɞɧ ɍɧɗɔ 

ɜɌɓɐɑɗɑəɧ əɌ ɐɎɑ ɏɜɟɛɛɧ, ɚɐəɌ ɔɓ ɖɚɞɚɜɧɡ, 

ɎɖɗɪɣɌɎɤɌɫ 42 ɍɚɗɨəɧɡ, ɝɚɝɞɌɎɔɗɌ ɚɍɟɣɌɪɥɟɪ 

Ɏɧɍɚɜɖɟ, ɐɜɟɏɌɫ, ɔɓ 22 ɍɚɗɨəɧɡ, ð ɖɚəɞɜɚɗɨəɟɪ 

(ɞɑɝɞɚɎɟɪ) Ɏɧɍɚɜɖɟ. 

ȼɑɠɑɜɑəɞəɧɘ ɘɑɞɚɐɚɘ Ɏɚ Ɏɝɑɡ ɝɗɟɣɌɫɡ 

ɍɧɗɚ ɏɔɝɞɚɗɚɏɔɣɑɝɖɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɚɛɑɜɌɢɔɚə-

əɧɡ ɛɜɑɛɌɜɌɞɚɎ. ɉɠɠɑɖɞɔɎəɚɝɞɨ ȹɁȷȾ ɡɌɜɌɖ-

ɞɑɜɔɓɚɎɌɗɔ ɝɞɑɛɑəɨɪ ɗɑɣɑɍəɚɏɚ ɛɌɞɚɘɚɜɠɚɓɌ ɛɚ 

ȷɟɤəɔɖɚɎɟ: I ɝɞɑɛɑəɨ (ɝɗɌɍɧɕ ɚɞɎɑɞ) ð ɐɔɝɞɜɚ-

ɠɔɣɑɝɖɔɑ ɔɓɘɑəɑəɔɫ ɚɞɐɑɗɨəɧɡ ɚɛɟɡɚɗɑɎɧɡ 

ɖɗɑɞɚɖ; II ɝɞɑɛɑəɨ (ɟɘɑɜɑəəɧɕ ɚɞɎɑɞ) ð ɛɚɫɎɗɑ-

əɔɑ ɚɣɌɏɚɎ əɑɖɜɚɓɌ ɔ ɐɔɝɞɜɚɠɔɣɑɝɖɔɑ ɔɓɘɑəɑ-

əɔɫ ɚɛɟɡɚɗɑɎɧɡ ɖɗɑɞɚɖ; III ɝɞɑɛɑəɨ (ɎɧɜɌɒɑə-

əɧɕ ɚɞɎɑɞ) ð ɚɍɤɔɜəɧɑ ɛɚɗɫ əɑɖɜɚɓɌ, ɜɑɓɖɚ Ɏɧ-

ɜɌɒɑəəɧɑ ɐɔɝɞɜɚɠɔɣɑɝɖɔɑ ɔɓɘɑəɑəɔɫ ɚɛɟɡɚɗɑ-

Ɏɧɡ ɖɗɑɞɚɖ, əɑɘəɚɏɚɣɔɝɗɑəəɧɑ ɚɛɟɡɚɗɑɎɧɑ 

ɖɗɑɞɖɔ, ɝɚɡɜɌəɫɪɥɔɑ ɒɔɓəɑɝɛɚɝɚɍəɚɝɞɨ; IV 

ɝɞɑɛɑəɨ (pCR) ð ɚɞɝɟɞɝɞɎɔɑ ɚɛɟɡɚɗɑɎɧɡ ɩɗɑɘɑə-

ɞɚɎ. Ȼɚ ɜɑɓɟɗɨɞɌɞɌɘ ɛɌɞɚɘɚɜɠɚɗɚɏɔɣɑɝɖɚɏɚ ɔɝ-

ɝɗɑɐɚɎɌəɔɫ Ⱥ əɌ ȹɁȷȾ ɝɣɔɞɌɗɔ ɛɌɢɔɑəɞɚɎ ɝ ɛɌ-

ɞɚɘɚɜɠɚɓɚɘ III ɔ IV ɝɞɑɛɑəɔ, ȹȺ ð ɛɌɢɔɑəɞɚɎ ɝ 

ɛɌɞɚɘɚɜɠɚɓɚɘ I ɔ II ɝɞɑɛɑəɔ. 

Ⱦɑɖɝɞɟɜəɧɕ ɌəɌɗɔɓ ɛɚɝɞɞɑɜɌɛɑɎɞɔɣɑɝɖɔɡ 

ȸȼȾ-ɔɓɚɍɜɌɒɑəɔɕ ɚɛɟɡɚɗɔ ɛɜɚɎɚɐɔɗɔ ɜɑɞɜɚ-

ɝɛɑɖɞɔɎəɚ, ɍɑɓ ɔəɠɚɜɘɌɢɔɔ ɚ ɝɞɑɛɑəɔ ɛɌɞɚ-

ɘɚɜɠɚɓɌ. Ȱɗɫ ȾȬ ɘɧ ɚɞɍɔɜɌɗɔ ɛɚɝɞɞɑɜɌɛɑɎɞɔɣɑ-

ɝɖɔɑ Ⱦ2-Ȯȴ Ɏɧɝɚɖɚɏɚ ɜɌɓɜɑɤɑəɔɫ əɌ ɟɜɚɎəɑ 

ɢɑəɞɜɌ ɚɛɟɡɚɗɔ ɛɟɞɑɘ ɝɜɌɎəɑəɔɫ ɝ ɔɓɚɍɜɌɒɑəɔ-

ɑɘ ɐɚ əɌɣɌɗɌ ɗɑɣɑəɔɫ. ȺɞɚɍɜɌəəɧɑ ɔɓɚɍɜɌɒɑ-

əɔɫ ɝɑɏɘɑəɞɔɜɚɎɌɗɔ Ɏɜɟɣəɟɪ (ɜɔɝ. 1) ɔ ɓɌɏɜɟ-

ɒɌɗɔ Ɏ ɖɚɘɛɨɪɞɑɜəɟɪ ɛɜɚɏɜɌɘɘɟ Mazdaver. 4.6 

(http://www.eletel.p.lodz.pl/programy/mazda/ind

ex.php?action=mazda_46).  

Ȯ ɩɞɚɕ ɛɜɚɏɜɌɘɘɑ ɛɌɜɌɘɑɞɜɧ ȾȬ ɜɌɝɝɣɔ-

ɞɧɎɌɪɞɝɫ ɘɑɞɚɐɚɘ ɘɌɞɜɔɢɧ ɝɚɎɘɑɝɞəɚɕ Ɏɝɞɜɑ-

ɣɌɑɘɚɝɞɔ ɟɜɚɎəɑɕ ɝɑɜɚɏɚ (GLCM) əɌ ɜɌɝɝɞɚɫəɔɔ 

2 ɛɔɖɝɑɗɫ ɔ Ɏ ɣɑɞɧɜɑɡ ɜɌɓəɧɡ əɌɛɜɌɎɗɑəɔɫɡ 

(00,450,900,1350), ɛɚɗɟɣɑəəɧɑ ɓəɌɣɑəɔɫ ɟɝɜɑɐ-

əɫɪɞɝɫ. Ȱɗɫ ɖɌɒɐɚɏɚ ɔɓɚɍɜɌɒɑəɔɫ ɛɚɗɟɣɌɗɔ 11 

ɛɌɜɌɘɑɞɜɚɎ ɞɑɖɝɞɟɜɧ: AngScMom (Ɏɞɚɜɚɕ ɟɏɗɚ-

Ɏɚɕ ɘɚɘɑəɞ), InvDfMom (ɚɐəɚɜɚɐəɚɝɞɨ), Contrast 

(ɖɚəɞɜɌɝɞ), Correlat (ɖɚɜɜɑɗɫɢɔɫ), SumofSqs 

(ɐɔɝɛɑɜɝɔɫ), SumAverg (ɝɟɘɘɌɜəɚɑ ɝɜɑɐəɑɑ), 

Entropy (ɩəɞɜɚɛɔɫ), SumVarnc (ɝɟɘɘɌɜəɌɫ ɐɔɝ-

ɛɑɜɝɔɫ), SumEntrp (ɝɟɘɘɌɜəɌɫ ɩəɞɜɚɛɔɫ), 

DifVarnc (ɐɔɠɠɑɜɑəɢɔɌɗɨəɌɫ ɐɔɝɛɑɜɝɔɫ), 

DifEntrp (ɐɔɠɠɑɜɑəɢɔɌɗɨəɌɫ ɩəɞɜɚɛɔɫ).   

ȽɞɌɞɔɝɞɔɣɑɝɖɔɕ ɌəɌɗɔɓ.  Ⱥɛɜɑɐɑɗɑəɔɑ  ɛɌ- 
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ɜɌɘɑɞɜɚɎ ȾȬ Ⱦ2-Ȯȴ, ɐɚɝɞɚɎɑɜəɚ ɜɌɓɗɔɣɌɪɥɔɡɝɫ 

ɟ Ⱥ ɔ ȹȺ ɛɌɢɔɑəɞɚɎ Ɏ ɚɍɟɣɌɪɥɑɕ Ɏɧɍɚɜɖɑ ɍɧɗɚ 

Ɏɧɛɚɗəɑəɚ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ U-ɖɜɔɞɑɜɔɫ ȸɌə-

əɌ-ȿɔɞəɔ. ȴɝɝɗɑɐɚɎɌəɔɑ ɖɚɜɜɑɗɫɢɔɚəəɚɕ ɝɎɫɓɔ 

ɘɑɒɐɟ ɛɚɖɌɓɌɞɑɗɫɘɔ ȾȬ ɔ ɡɌɜɌɖɞɑɜɚɘ ɚɞɎɑɞɌ əɌ 

ȹɁȷȾ Ɏ ɚɍɟɣɌɪɥɑɕ Ɏɧɍɚɜɖɑ ɍɧɗɚ Ɏɧɛɚɗəɑəɚ ɝ 

ɛɚɘɚɥɨɪ əɑɛɌɜɌɘɑɞɜɔɣɑɝɖɚɏɚ ɘɑɞɚɐɌ ɖɚɜɜɑɗɫ-

ɢɔɚəəɚɏɚ ɌəɌɗɔɓɌ ȽɛɔɜɘɑəɌ. Ȱɗɫ ɚɛɜɑɐɑɗɑəɔɫ 

ɞɚɣɑɖ ɜɌɓɐɑɗɑəɔɫ ɚɞɚɍɜɌəəɧɡ ɛɌɜɌɘɑɞɜɚɎ ȾȬ 

ɔɝɛɚɗɨɓɚɎɌɗɔ ROC-ɌəɌɗɔɓ, Ɏɧɛɚɗəɑəəɧɕ ɝ ɛɚ-

ɘɚɥɨɪ ɛɌɖɑɞɌ ɛɜɔɖɗɌɐəɧɡ ɛɜɚɏɜɌɘɘ Statistica. 

ȭɌɗɗɨəɌɫ ɝɔɝɞɑɘɌ ɚɢɑəɖɔ ɍɧɗɌ ɜɌɓɜɌɍɚɞɌəɌ ɝ 

ɟɣɑɞɚɘ ɣɔɝɗɚɎɧɡ ɓəɌɣɑəɔɕ ɞɚɣɑɖ ɜɌɓɐɑɗɑəɔɫ ɔ 

əɌɛɜɌɎɗɑəɔɫ ɖɚɜɜɑɗɫɢɔɚəəɚɕ ɝɎɫɓɔ. ȻɜɚɎɑɜɖɌ 

ɩɠɠɑɖɞɔɎəɚɝɞɔ ɍɌɗɗɨəɚɕ ɝɔɝɞɑɘɧ əɌ əɑɓɌɎɔ-

ɝɔɘɧɡ ɐɌəəɧɡ, ɖɚɞɚɜɧɑ əɑ ɔɝɛɚɗɨɓɚɎɌɗɔɝɨ ɛɜɔ 

ɑɑ ɜɌɓɜɌɍɚɞɖɑ, ɎɧɛɚɗəɑəɌ Ɏ ɖɚəɞɜɚɗɨəɚɕ Ɏɧ-

ɍɚɜɖɑ. ȼɌɝɣɑɞ ɛɌɜɌɘɑɞɜɚɎ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɕ ɩɠ-

ɠɑɖɞɔɎəɚɝɞɔ ɍɌɗɗɨəɚɕ ɝɔɝɞɑɘɧ Ɏ ɚɍɑɔɡ Ɏɧɍɚɜ-

ɖɌɡ ɎɖɗɪɣɌɗ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ, ɝɛɑɢɔɠɔɣəɚɝɞɨ, 

ɛɜɚɏəɚɝɞɔɣəɚɝɞɨ ɛɚɗɚɒɔɞɑɗɨəɚɏɚ ɜɑɓɟɗɨɞɌɞɌ 

(ȻȻȼ) ɔ ɛɜɚɏəɚɝɞɔɣəɚɝɞɨ ɚɞɜɔɢɌɞɑɗɨəɚɏɚ ɜɑ-

ɓɟɗɨɞɌɞɌ (ȻȺȼ), ɔ ɛɜɚɎɚɐɔɗɝɫ ɝ ɛɚɘɚɥɨɪ ɣɑɞɧ-

ɜɑɡɛɚɗɨəɧɡ ɞɌɍɗɔɢ ɝɚɛɜɫɒɑəəɚɝɞɔ; ɚɍɥɟɪ ɞɚɣ-

əɚɝɞɨ ɡɌɜɌɖɞɑɜɔɓɚɎɌɗɔ ɛɗɚɥɌɐɨɪ ɛɚɐ ROC- 

ɖɜɔɎɚɕ (AUC). 

ȼɑɓɟɗɨɞɌɞɧ ɔɝɝɗɑɐɚɎɌəɔɫ. 

Ȯɝɑ ɛɌɢɔɑəɞɧ ɍɧɗɔ ɜɌɓɍɔɞɧ əɌ ɚɍɟɣɌɪ-

ɥɟɪ ɔ ɖɚəɞɜɚɗɨəɟɪ (ɞɑɝɞɚɎɟɪ) Ɏɧɍɚɜɖɔ. Ȯ ɚɍɟ-

ɣɌɪɥɟɪ Ɏɧɍɚɜɖɟ Ɏɚɤɗɚ 42 ɛɌɢɔɑəɞɌ, ɔɓ ɖɚɞɚ-

ɜɧɡ, ɝɚɏɗɌɝəɚ ɝɞɑɛɑəɔ ɛɌɞɚɘɚɜɠɚɓɌ, 22 ð Ⱥ, Ɍ 

20 ð ȹȺ əɌ ȹɁȷȾ. Ȯ ɞɑɝɞɚɎɟɪ (ɖɚəɞɜɚɗɨəɟɪ) 

Ɏɧɍɚɜɖɟ Ɏɚɤɗɚ 22 ɛɌɢɔɑəɞɌ, Ɏ ɞɚɘ ɣɔɝɗɑ 12 Ⱥ ɔ 

10 ȹȺ əɌ ȹɁȷȾ ɛɚ ɐɌəəɧɘ ɛɌɞɚɘɚɜɠɚɓɌ. 

Ȼɜɔ ɌəɌɗɔɓɑ ɜɑɓɟɗɨɞɌɞɚɎ ȾȬ Ⱦ2-Ȯȴ Ɏ ɚɍɟ-

ɣɌɪɥɑɕ Ɏɧɍɚɜɖɑ ɖɚɗɔɣɑɝɞɎɑəəɧɑ ɛɌɜɌɘɑɞɜɧ,  

 

ȼɔɝ. 1 Ɍ (Fig. 1 Ɍ) 

 

ȼɔɝ. 1 ɍ (Fig. 1 b) 

 

ȼɔɝ. 1 Ɏ (Fig. 1 ɝ) 

ȼɔɝ. 1.    ȸȼȾ ɘɌɗɚɏɚ ɞɌɓɌ, T2-Ȯȴ, ɖɚɝɚ-ɌɖɝɔɌɗɨəɧɕ ɝɜɑɓ. 

Ⱥɛɟɡɚɗɨ əɔɒəɑɌɘɛɟɗɫɜəɚɏɚ ɚɞɐɑɗɌ ɛɜɫɘɚɕ ɖɔɤɖɔ (ɝɞɜɑɗɖɌ): Ɍ ð ɐɚ ȹɁȷȾ;  ɍ ð ɛɚɝɗɑ ȹɁȷȾ; Ɏ ð ɛɚɝɗɑ ɝɑɏɘɑə-

ɞɌɢɔɔ (ɍɑɗɧɘ ɢɎɑɞɚɘ ɎɧɐɑɗɑəɌ ɚɍɗɌɝɞɨ ɐɗɫ ɌɎɞɚɘɌɞɔɣɑɝɖɚɏɚ ɜɌɝɣɑɞɌ ɛɌɜɌɘɑɞɜɚɎ ɞɑɖɝɞɟɜɧ).  

Fig. 1.    Pelvic MRI, T2-WI, oblique axial section.  

Tumor of the lower rectum (arrow): a ð before NCRT; b ð after NCRT; c ð after segmentation (the area for automatic 

calculation of texture par ameters is highlighted in white).  

ȾɌɍɗɔɢɌ ʈ1. ȿɜɚɎɑəɨ ɓəɌɣɔɘɚɝɞɔ ɜɌɓɗɔɣɔɕ ɐɗɫ ɛɚɖɌɓɌɞɑɗɑɕ ȾȬ ɛɚɝɞɞɑɜɌɛɑɎɞɔɣɑ-

ɝɖɔɡ Ⱦ2-Ȯȴ Ɏ ɏɜɟɛɛɌɡ Ⱥ ɔ ȹȺ əɌ ȹɁȷȾ. 
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ɐɚɝɞɚɎɑɜəɚ ɜɌɓɗɔɣɌɎɤɔɑɝɫ ɟ Ⱥ ɔ ȹȺ ɍɚɗɨəɧɡ, 

ɍɧɗɔ ɚɛɜɑɐɑɗɑəɧ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ U-ɖɜɔɞɑɜɔɫ 

ȸɌəəɌ-ȿɔɞəɔ (ɞɌɍɗ. ʈ1).  

ȰɚɝɞɚɎɑɜəɚɑ ɚɞɗɔɣɔɑ ɍɧɗɚ ɎɧɫɎɗɑəɚ ɛɚ 

ɛɫɞɔ ɔɓ 11 ɛɌɜɌɘɑɞɜɚɎ ȾȬ: AngScMom 

(ɜ=0,000002), InvDfMom (ɜ=0,031), SumEntrp 

(ɜ=0,0011), Entropy (ɜ=0,000003) ɔ DifEntrp 

(ɜ=0,048). Ȼɜɔ ɚɢɑəɖɑ ɖɚɜɜɑɗɫɢɔɔ ɩɞɔɡ ɛɌɜɌ-

ɘɑɞɜɚɎ ȾȬ ɝɚ ɝɞɑɛɑəɨɪ ɛɌɞɚɘɚɜɠɚɓɌ ɛɚɝɗɑ 

ȹɁȷȾ ɍɧɗɌ ɟɝɞɌəɚɎɗɑəɌ ɎɧɝɚɖɌɫ ɛɜɫɘɌɫ ɖɚɜɜɑ-

ɗɫɢɔɚəəɌɫ ɝɎɫɓɨ ɐɗɫ AngScMom ɔ ɎɧɝɚɖɌɫ ɚɍ-

ɜɌɞəɌɫ ɖɚɜɜɑɗɫɢɔɫ ɐɗɫ Entropy, ɟɘɑɜɑəəɌɫ ɚɍ-

ɜɌɞəɌɫ ɖɚɜɜɑɗɫɢɔɚəəɌɫ ɝɎɫɓɨ ɐɗɫ DifEntrp, ɔ 

SumEntrp ɔ ɟɘɑɜɑəəɌɫ ɛɜɫɘɌɫ ɖɚɜɜɑɗɫɢɔɚəəɌɫ 

ɝɎɫɓɨ ɐɗɫ InvDfMom (ɞɌɍɗ. ʈ2). 

Ȱɗɫ ɖɌɒɐɚɏɚ ɔɓ ɟɖɌɓɌəəɧɡ ɛɌɜɌɘɑɞɜɚɎ 

ɞɑɖɝɞɟɜɧ ɍɧɗɌ ɚɢɑəɑəɌ ɔəɠɚɜɘɌɞɔɎəɚɝɞɨ ɐɔɌ-

ɏəɚɝɞɔɣɑɝɖɚɏɚ ɞɑɝɞɌ ɘɑɞɚɐɚɘ ɡɌɜɌɖɞɑɜɔɝɞɔɣɑ-

ɝɖɔɡ ɖɜɔɎɧɡ (ROC-ɌəɌɗɔɓ), ɖɚɞɚɜɧɕ ɛɚɖɌɓɧɎɌɑɞ 

ɓɌɎɔɝɔɘɚɝɞɨ ɘɑɒɐɟ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨɪ ɔ ɝɛɑ-

ɢɔɠɔɣəɚɝɞɨɪ ɐɔɌɏəɚɝɞɔɖɔ (ɜɔɝ. 2). ȻɗɚɥɌɐɨ 

ɛɚɐ ɖɜɔɎɚɕ, ɚɞɜɌɒɌɪɥɌɫ ɚɍɥɟɪ ɐɔɌɏəɚɝɞɔɣɑ-

ɝɖɟɪ ɩɠɠɑɖɞɔɎəɚɝɞɨ ɖɌɒɐɚɏɚ ɛɌɜɌɘɑɞɜɌ, ɛɜɑɐ-

ɝɞɌɎɗɑəɌ Ɏ ɞɌɍɗɔɢɑ ʈ2. 

Ȯɝɑ ɛɫɞɨ ɚɞɚɍɜɌəəɧɡ ɛɌɜɌɘɑɞɜɚɎ ȾȬ 

(AngScMom, InvDfMom, Entropy, DifEntr p, 

SumEntrp) ɍɧɗɔ Ɏɖɗɪɣɑəɧ əɌɘɔ Ɏ ɝɔɝɞɑɘɟ 

ɍɌɗɗɨəɚɕ ɚɢɑəɖɔ. Ȱɗɫ ɖɌɒɐɚɏɚ ɛɌɜɌɘɑɞɜɌ ȾȬ 

ɍɧɗɌ əɌɕɐɑəɌ ɞɚɣɖɌ ɜɌɓɐɑɗɑəɔɫ Ⱥ ɔ ȹȺ, ɚɛɜɑ-

ɐɑɗɫɎɤɌɫ ɛɜɔɝɎɚɑəɔɑ ɚɐəɚɏɚ ɔɗɔ əɟɗɫ ɍɌɗɗɚɎ. 

ȾɚɣɖɌ ɜɌɓɐɑɗɑəɔɫ ɎɧɍɔɜɌɗɌɝɨ ɝ ɛɚɘɚɥɨɪ ROC-

ɖɜɔɎɚɕ ɖɌɖ ɓəɌɣɑəɔɑ ɛɌɜɌɘɑɞɜɌ, ɛɜɔ ɖɚɞɚɜɚɘ 

ɐɚɝɞɔɏɌɗɚɝɨ ɚɛɞɔɘɌɗɨəɚɑ ɝɚɚɞəɚɤɑəɔɑ ɣɟɎɝɞɎɔ-

ɞɑɗɨəɚɝɞɔ ɔ ɝɛɑɢɔɠɔɣəɚɝɞɔ, Ɍ ɖɜɔɞɑɜɔɕ ɛɜɔ-

ɝɎɚɑəɔɫ 1 ɍɌɗɗɌ ɛɚ ɖɌɒɐɚɘɟ ɛɌɜɌɘɑɞɜɟ ȾȬ ɍɧɗ 

ɚɛɜɑɐɑɗɑə ɝ ɟɣɑɞɚɘ ɖɚɗɔɣɑɝɞɎɑəəɚɏɚ ɓəɌɣɑəɔɫ 

ɞɚɣɖɔ ɜɌɓɐɑɗɑəɔɫ ɔ əɌɛɜɌɎɗɑəɔɫ ɖɚɜɜɑɗɫɢɔɚə-

əɚɕ  ɝɎɫɓɔ  ɘɑɒɐɟ  ɛɌɜɌɘɑɞɜɌɘɔ ȾȬ  ɔ  ɚɞɎɑɞɚɘ  

 

ȼɔɝ. 2 Ɍ (Fig. 2 Ɍ) 

 

ȼɔɝ. 2 ɍ (Fig. 2 b) 

ȼɔɝ. 2.      ROC-ɖɜɔɎɧɑ ɛɌɜɌɘɑɞɜɚɎ ɞɑɖɝɞɟɜəɚɏɚ ɌəɌɗɔɓɌ. 

Ɍ ð ɐɗɫ AngScMom ɔ InvDfMom; ɍ ð ɐɗɫ Entropy, DifEntrp, SumEntrp. 

Fig. 2.   Roc-curves of texture analysis parameters . 

Ɍ ð for AngScMom and InvDfMom; b ð for Entropy, DifEntrp, SumEntrp.  

ȾɌɍɗɔɢɌ ʈ2.  ɁɌɜɌɖɞɑɜɔɝɞɔɖɔ ɛɌɜɌɘɑɞɜɚɎ ȾȬ, Ɏɖɗɪɣɑəəɧɡ Ɏ ɝɔɝɞɑɘɟ ɚɢɑəɖɔ  

ɩɠɠɑɖɞɔɎəɚɝɞɔ ȹɁȷȾ əɌ ɚɝəɚɎɑ ɛɚɝɞɞɑɜɌɛɑɎɞɔɣɑɝɖɔɡ Ⱦ2-Ȯȴ. 

ʇʘʨʘʤʝʪʨ ʊɸ ʈʘʥʛʦʚʳʡ ʢʦʵʬʬʠʮʠ-

ʝʥʪ ʢʦʨʨʝʣʷʮʠʠ 

ʉʧʠʨʤʝʥʘ (rs) 

ʇʣʦʱʘʜʴ ʧʦʜ 

ROC-ʢʨʠʚʦʡ 

(AUC) 

ɿʥʘʯʝʥʠʝ ʪʦʯʢʠ ʨʘʟʜʝʣʝʥʠʷ 

(ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʠ  

ʩʧʝʮʠʬʠʯʥʦʩʪʴ,  %) 

ɿʥʘʯʝʥʠʷ ʜʣʷ  

ʧʨʠʩʚʦʝʥʠʷ 1 ʙʘʣʣʘ 

AngScMom 0,77 0,932 0,0022, (80, 90 ) Ó 0,0022 

InvDfMom 0,38 0,70 0,12, (64, 70 ) Ó 0,12 

Entropy - 0,77 0,92 2,75, (90 , 80 ) Ò 2,75 

DifEntrp -0,33 0,68 1,35(70 , 64 ) Ò 1,32 

SumEntrp -0,46 0,79 1,8 , (80 , 73 ) Ò 1,8 
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ɚɛɟɡɚɗɔ (ɞɌɍɗ. ʈ2).  

Ȯ ɚɍɟɣɌɪɥɑɕ Ɏɧɍɚɜɖɑ ɝɔɝɞɑɘɌ ɍɌɗɗɨəɚɕ 

ɚɢɑəɖɔ ɛɌɜɌɘɑɞɜɚɎ ȾȬ ɛɚɖɌɓɌɗɌ Ɏɧɝɚɖɟɪ ɐɔɌ-

ɏəɚɝɞɔɣɑɝɖɟɪ ɩɠɠɑɖɞɔɎəɚɝɞɨ cAUC 0,94 (ɜɔɝ. 

3). ȺɛɞɔɘɌɗɨəɚɑ ɜɌɓɐɑɗɑəɔɑ ɛɌɢɔɑəɞɚɎ əɌ Ⱥ ɔ 

ȹȺ ɐɚɝɞɔɏɌɗɚɝɨ ɛɜɔ ɝɟɘɘɑ ɍɌɗɗɚɎ Ó 3 ɐɗɫ Ⱥ ɛɌ-

ɢɔɑəɞɚɎ. ȼɑɓɟɗɨɞɌɞɧ ɜɌɓɐɑɗɑəɔɫ Ⱥ ɔ ȹȺ ɛɌɢɔ-

ɑəɞɚɎ Ɏ ɚɍɟɣɌɪɥɑɕ Ɏɧɍɚɜɖɑ ɛɜɑɐɝɞɌɎɗɑəɧ Ɏ 

ɞɌɍɗɔɢɑ ʈ3; ɛɌɜɌɘɑɞɜɧ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɕ ɩɠ-

ɠɑɖɞɔɎəɚɝɞɔ, ɜɌɝɝɣɔɞɌəəɧɑ əɌ ɔɡ ɚɝəɚɎɑ, 

ɛɜɑɐɝɞɌɎɗɑəɧ Ɏ ɞɌɍɗɔɢɑ ʈ4. 

Ȼɚɗɟɣɑəəɧɑ ɜɑɓɟɗɨɞɌɞɧ ɝɎɔɐɑɞɑɗɨɝɞɎɟɪɞ ɚ 

Ɏɧɝɚɖɚɕ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɕ ɩɠɠɑɖɞɔɎəɚɝɞɔ ɜɌɓ-

ɜɌɍɚɞɌəəɚɕ ɍɌɗɗɨəɚɕ ɝɔɝɞɑɘɧ ɚɢɑəɖɔ əɌ ɚɝəɚɎɑ 

ɛɌɜɌɘɑɞɜɚɎ ȾȬ Ⱦ2- Ȯȴ.  

ȰɌɗɨəɑɕɤɌɫ ɚɢɑəɖɌ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɡ Ɏɚɓ-

ɘɚɒəɚɝɞɑɕ ɍɌɗɗɨəɚɕ ɝɔɝɞɑɘɧ ɍɧɗɌ ɛɜɚɎɑɐɑəɌ 

əɌ ɖɚəɞɜɚɗɨəɚɕ Ɏɧɍɚɜɖɑ. ȿ ɩɞɔɡ ɛɌɢɔɑəɞɚɎ ȾȬ 

Ⱦ2-Ȯȴ ɔ ɛɚɝɗɑɐɟɪɥɑɑ ɜɌɓɐɑɗɑəɔɑ əɌ Ⱥ ɔ ȹȺ 

(ɞɌɍɗ. ʈ5) ɛɜɚɎɚɐɔɗɔɝɨ ɍɑɓ ɓəɌəɔɫ ɝɞɑɛɑəɔ ɗɑ-

ɣɑɍəɚɏɚ ɛɌɞɚɘɚɜɠɚɓɌ. ȻɌɜɌɘɑɞɜɧ ɐɔɌɏəɚɝɞɔɖɔ 

ɐɗɫ ɖɚəɞɜɚɗɨəɚɕ Ɏɧɍɚɜɖɔ ɛɜɑɐɝɞɌɎɗɑəɧ Ɏ ɞɌɍ-

ɗɔɢɑ ʈ6. Ⱥəɔ ɍɧɗɔ əɑɝɖɚɗɨɖɚ əɔɒɑ, ɣɑɘ Ɏ ɞɑ-

ɝɞɚɎɚɕ Ɏɧɍɚɜɖɑ, ɐɗɫ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɔ ɔ ȻȺȼ, 

əɚ Ɏɧɤɑ ɐɗɫ ɝɛɑɢɔɠɔɣəɚɝɞɔ ɔ ȻȻȼ, ɡɚɞɫ ɝ ɟɣɑ-

ɞɚɘ ɐɚɎɑɜɔɞɑɗɨəɧɡ ɔəɞɑɜɎɌɗɚɎ ɩɞɔ ɜɌɓɗɔɣɔɫ əɑ 

ɍɧɗɔ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɐɚɝɞɚɎɑɜəɧɘɔ. ȰɔɌɏəɚɝɞɔ-

ɣɑɝɖɌɫ ɩɠɠɑɖɞɔɎəɚɝɞɨ ɍɌɗɗɨəɚɕ ɝɔɝɞɑɘɧ ɚɢɑə-

ɖɔ ȾȬ Ⱦ2-Ȯȴ Ɏ ɖɚəɞɜɚɗɨəɚɕ Ɏɧɍɚɜɖɑ ɚɖɌɓɌɗɌɝɨ 

ɗɔɤɨ əɑɓəɌɣɔɞɑɗɨəɚ əɔɒɑ, ɣɑɘ Ɏ ɚɍɟɣɌɪɥɑɕ: 

AUC ɝɚɝɞɌɎɔɗɔ 0,92 (ɜɔɝ. 4) ɔ 0,94 ɝɚɚɞɎɑɞ-

ɝɞɎɑəəɚ. 

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɜɑɓɟɗɨɞɌɞɧ ɞɑɝɞɔɜɚɎɌəɔɫ 

ɍɌɗɗɨəɚɕ ɝɔɝɞɑɘɧ əɌ ɚɝəɚɎɑ ȾȬ Ⱦ2-Ȯȴ Ɏ ɖɚə-

ɞɜɚɗɨəɚɕ Ɏɧɍɚɜɖɑ ɛɚɖɌɓɌɗɔ, ɣɞɚ ɚəɌ ɐɚɝɞɌɞɚɣəɚ 

əɌɐɑɒəɌ ɐɗɫ ɐɔɠɠɑɜɑəɢɔɌɢɔɔ ɛɌɢɔɑəɞɚɎ, Ⱥ ɔ 

ȹȺ əɌ ȹɁȷȾ.  

Ⱥɍɝɟɒɐɑəɔɑ. 

Ȯ ɐɌəəɚɕ ɝɞɌɞɨɑ ɘɧ ɛɜɑɐɝɞɌɎɔɗɔ ɜɑɓɟɗɨ-

ɞɌɞɧ ɜɌɓɜɌɍɚɞɖɔ ɔ ɞɑɝɞɔɜɚɎɌəɔɫ ɝɔɝɞɑɘɧ 

ɚɢɑəɖɔ ɩɠɠɑɖɞɔɎəɚɝɞɔ ȹɁȷȾ ɟ ɍɚɗɨəɧɡ ȸȼȻȶ 

əɌ ɚɝəɚɎɑ ȾȬ ɛɚɝɞɞɑɜɌɛɑɎɞɔɣɑɝɖɔɡ Ⱦ2- Ȯȴ ɚɛɟ-

ɡɚɗɔ. ȹɌɤɔ ɐɌəəɧɑ ɛɚɖɌɓɌɗɔ ɑɑ Ɏɧɝɚɖɟɪ ɩɠ-

ɠɑɖɞɔɎəɚɝɞɨ ɐɗɫ ɝɞɜɌɞɔɠɔɖɌɢɔɔ ɍɚɗɨəɧɡ 

ȸȼȻȶ əɌ Ⱥ ɔ ȹȺ əɌ ɗɑɣɑəɔɑ.  

Ȱɗɫ ɜɌɓɜɌɍɚɞɖɔ ɝɔɝɞɑɘɧ ɚɢɑəɖɔ ȾȬ ɔ ɑɑ 

ɞɑɝɞɔɜɚɎɌəɔɫ əɌɘɔ ɍɧɗɔ ɎɧɍɜɌəɧ ɛɚɝɞɞɑɜɌ-

ɛɑɎɞɔɣɑɝɖɔɑ Ⱦ2-Ȯȴ Ɏɧɝɚɖɚɏɚ ɜɌɓɜɑɤɑəɔɫ Ɏ ɖɚ-

ɝɚ-ɌɖɝɔɌɗɨəɚɕ ɛɗɚɝɖɚɝɞɔ, ɚɜɔɑəɞɔɜɚɎɌəəɚɕ 

ɛɑɜɛɑəɐɔɖɟɗɫɜəɚ ɐɗɔəəɚɕ ɚɝɔ ɚɛɟɡɚɗɔ, ɖɌɖ 

əɌɔɍɚɗɑɑ əɌɐɑɒəɧɑ ɔ ɎɚɝɛɜɚɔɓɎɚɐɔɘɧɑ. Ƚɑɏ-

ɘɑəɞɌɢɔɫ Ⱦ2-Ȯȴ ɛɜɚɎɚɐɔɗɌɝɨ Ɏɜɟɣəɟɪ ɝ ɟɣɑɞɚɘ 

ɔɝɡɚɐəɚɏɚ ɔɓɚɍɜɌɒɑəɔɫ ɚɛɟɡɚɗɔ, ɛɚɓɎɚɗɫɎɤɑɏɚ 

ɗɟɣɤɑ ɚɜɔɑəɞɔɜɚɎɌɞɨɝɫ Ɏ ɛɚɝɞɞɑɜɌɛɑɎɞɔɣɑɝɖɚɘ 

ɔɓɚɍɜɌɒɑəɔɔ. 

Ȱɗɫ ɜɌɝɣɑɞɌ ɔ ɚɛɔɝɌəɔɫ ɞɑɖɝɞɟɜɧ ɘɧ ɔɝ-

ɛɚɗɨɓɚɎɌɗɔ ɖɚɘɛɨɪɞɑɜəɟɪ ɛɜɚɏɜɌɘɘɟ, ɍɌɓɔɜɟ-

ɪɥɟɪɝɫ əɌ ɝɞɌɞɔɝɞɔɣɑɝɖɚɘ ɘɑɞɚɐɑ Ɏɞɚɜɚɏɚ ɛɚ-

ɜɫɐɖɌ ð ɘɌɞɜɔɢɑ ɝɚɎɘɑɝɞəɚɕ ɎɝɞɜɑɣɌɑɘɚɝɞɔ 

ɟɜɚɎəɑɕ ɝɑɜɚɏɚ ɔɗɔ ɘɌɞɜɔɢɑ ɫɜɖɚɝɞəɚɕ ɓɌɎɔɝɔ-

ɘɚɝɞɔ ɁɌɜɌɗɔɖɌ (Gray-Level Co -occurrence  

 

ȼɔɝ. 3 (Fig. 3) 

ȼɔɝ. 3.    ROC-ɖɜɔɎɌɫ ɍɌɗɗɨəɚɕ ɝɔɝɞɑɘɧ ɚɢɑə-

ɖɔ ȾȬ Ⱦ2-Ȯȴ Ɏ ɚɍɟɣɌɪɥɑɕ Ɏɧɍɚɜɖɑ, AUC=0,94. 

Fig. 3.    ROC curve of the T2 -WI TA scoring system 

in the training sample, AUC=0.94.  

ȾɌɍɗɔɢɌ ʈ3.   ȼɌɝɛɜɑɐɑɗɑəɔɑ ɍɚɗɨəɧɡ ȸȼȻȶ Ɏ ɝɚɚɞɎɑɞɝɞɎɔɔ ɝ ɚɞɎɑɞɚɘ əɌ ȹɁȷȾ ɛɚ 

ɐɌəəɧɘ ɝɔɝɞɑɘɧ ɚɢɑəɖɔ əɌ ɚɝəɚɎɑ ȾȬ Ⱦ2-Ȯȴ ɔ ɗɑɣɑɍəɚɏɚ ɛɌɞɚɘɚɜɠɚɓɌ ɚɛɟɡɚɗɔ Ɏ ɚɍɟɣɌ-

ɪɥɑɕ Ɏɧɍɚɜɖɑ. 

 

ɼʘʥʥʳʝ ʄʈʊ 

ɼʘʥʥʳʝ ʧʘʪʦʤʦʨʬʦʟʘ  

ɺʩʝʛʦ 
ʆ ʅʆ 

ʆ 18 4 22 

ʅʆ 1 19 20 

ʀʪʦʛʦ  19 23 42 

 

   
 



   RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY  

 

  | www.rejr.ru | REJR. 2020; 10 (3):92-101       DOI:10.21569/2222-7415-2020-10-3-92-101        ʉʪʨʘʥʠʮʘ  98 
  

Matrix - GLCM) [10]. ȱɝɞɨ ɐɌəəɧɑ, ɟɖɌɓɧ-

ɎɌɪɥɔɑ, ɣɞɚ ɩɞɚɞ ɛɚɐɡɚɐ ɖ ɔɓɘɑɜɑəɔɪ ɔ ɛɜɑɐ-

ɝɞɌɎɗɑəɔɪ ɐɌəəɧɡ ȾȬ ɛɜɑɎɚɝɡɚɐɔɞ ɐɜɟɏɔɑ ɛɚ 

əɌɐɑɒəɚɝɞɔ ɔ ɘɑəɑɑ ɓɌɎɔɝɔɘ ɚɞ ɎɌɜɔɌɍɑɗɨəɚɝɞɔ 

ɛɌɜɌɘɑɞɜɚɎ ȸȼȾ ɔɓɚɍɜɌɒɑəɔɕ [11]. Ȼɚ əɌɤɔɘ 

ɐɌəəɧɘ, əɌɔɍɚɗɨɤɔɑ ɜɌɓɗɔɣɔɫ Ɏ ɛɌɜɌɘɑɞɜɌɡ ȾȬ 

Ⱦ2-Ȯȴ, ɛɚɗɟɣɑəəɧɡ ɘɑɞɚɐɚɘ GLCM ɘɌɞɜɔɢɧ, 

əɌɍɗɪɐɌɗɔɝɨ ɛɜɔ ɌəɌɗɔɓɑ ɛɚɝɞɞɑɜɌɛɑɎɞɔɣɑɝɖɔɡ 

ɔɓɚɍɜɌɒɑəɔɕ, ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɔɓɚɍɜɌɒɑəɔɫɘɔ 

ɐɚ ɗɑɣɑəɔɫ ɔ ɜɌɓəɔɢɑɕ ɛɌɜɌɘɑɞɜɚɎ ȾȬ ɩɞɔɡ ɐɎɟɡ 

ɔɓɚɍɜɌɒɑəɔɕ [12]. Ȼɚɩɞɚɘɟ  ɐɗɫ  ɜɌɓɜɌɍɚɞɖɔ ɝɔ- 

ɝɞɑɘɧ ɚɢɑəɖɔ ɩɠɠɑɖɞɌ ȹɁȷȾ ɘɧ ɚɝɞɌəɚɎɔɗɔɝɨ  

əɌ ɛɚɝɞɞɑɜɌɛɑɎɞɔɣɑɝɖɔɡ ȸȼȾ-ɔɓɚɍɜɌɒɑəɔɫɡ. 

ȹɌɘɔ ɎɧɫɎɗɑəɚ ɛɫɞɨ ɛɌɜɌɘɑɞɜɚɎ ȾȬ, ɜɌɝɝɣɔ-

ɞɌəəɧɡ ɘɑɞɚɐɚɘ GLCM (AngScMom, InvDfMom, 

Entropy, DifEntrp, SumEntrp), ɐɚɝɞɚɎɑɜəɚ ɚɞɗɔ-

ɣɌɪɥɔɡɝɫ ɟ Ⱥ ɔ ȹȺ əɌ ȹɁȷȾ. Ȼɜɔ ɩɞɚɘ ɛɌɜɌ-

ɘɑɞɜɧ, ɡɌɜɌɖɞɑɜɔɓɟɪɥɔɑ ɚɐəɚɜɚɐəɚɝɞɨ ð 

AngScMom, InvDfMom ð ɔɘɑɗɔ ɛɜɫɘɟɪ ɖɚɜɜɑɗɫ-

ɢɔɚəəɟɪ ɝɎɫɓɨ ɝ ɚɞɎɑɞɚɘ əɌ ɗɑɣɑəɔɑ, Ɍ ɛɌɜɌ-

ɘɑɞɜɧ, ɡɌɜɌɖɞɑɜɔɓɟɪɥɔɑ ɏɑɞɑɜɚɏɑəəɚɝɞɨ ð ɚɍ-

ɜɌɞəɟɪ ɖɚɜɜɑɗɫɢɔɪ. 

ȽɟɥɑɝɞɎɟɪɞ ɜɌɓɗɔɣəɧɑ ɛɚɡɚɐɧ ɖ ɔəɞɑɜ-

ɛɜɑɞɌɢɔɔ ɜɑɓɟɗɨɞɌɞɚɎ ȾȬ ɐɗɫ ɚɢɑəɖɔ ɩɠɠɑɖ-

ɞɔɎəɚɝɞɔ ȹɁȷȾ. ȸɧ ɡɌɜɌɖɞɑɜɔɓɚɎɌɗɔ ɛɌɜɌɘɑɞ-

ɜɧ ȾȬ ɍɌɗɗɌɘɔ Ɏ ɝɚɚɞɎɑɞɝɞɎɔɔ ɝ ɟɝɞɌəɚɎɗɑəəɧ-

ɘɔ ɞɚɣɖɌɘɔ ɜɌɓɐɑɗɑəɔɫ ɔ əɌɛɜɌɎɗɑəəɚɝɞɨɪ 

ɖɚɜɜɑɗɫɢɔɔ. Horvat ɔ ɝɚɌɎɞ. [13] Ɏ ɜɑɞɜɚɝɛɑɖ-

ɞɔɎəɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ 118 ɍɚɗɨəɧɡ ȸȼȻȶ ɔɝ-

ɛɚɗɨɓɚɎɌɗɔ Ɍɗɏɚɜɔɞɘ ɘɌɤɔəəɚɏɚ ɚɍɟɣɑəɔɫ, ɣɞɚ 

ɛɚɓɎɚɗɔɗɚ ɔɘ ɝɚɓɐɌɞɨ ɜɌɐɔɚɘɔɣɑɝɖɔɕ ɖɗɌɝɝɔ-

ɠɔɖɌɞɚɜ ɐɗɫ ȾȬ Ⱦ2-Ȯȴ Ɏɧɝɚɖɚɏɚ ɜɌɓɜɑɤɑəɔɫ, 

ɎɧɫɎɗɫɪɥɔɕ ɍɚɗɨəɧɡ ɝ pCR ɝ ɞɚɣəɚɝɞɨɪ 0,93 

(95% Ȱȴ: 0,87, 0,96),  ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨɪ  100%  

ȾɌɍɗɔɢɌ ʈ4. ȰɔɌɏəɚɝɞɔɣɑɝɖɌɫ ɩɠɠɑɖɞɔɎəɚɝɞɨ ɝɔɝɞɑɘɧ ɚɢɑəɖɔ ɚɞɎɑɞɌ ɍɚɗɨəɧɡ 

ȸȼȻȶ əɌ ȹɁȷȾ əɌ ɚɝəɚɎɑ ȾȬ Ⱦ2-Ȯȴ Ɏ ɚɍɟɣɌɪɥɑɕ Ɏɧɍɚɜɖɑ. 

ʇʘʨʘʤʝʪʨʳ ʜʠʘʛʥʦʩʪʠʢʠ ɿʥʘʯʝʥʠʝ, % ʅʠʞʥʷʷ ʛʨʘʥʠʮʘ 

95% ɼʀ (ʜʦʚʝʨʠʪʝʣʴʥʦʛʦ 

ʠʥ-ʣʘ) 

ɺʝʨʭʥʷʷ ʛʨʘʥʠʮʘ 

95% ɼʀ (ʜʦʚʝʨʠʪʝʣʴʥʦʛʦ 

ʠʥ-ʣʘ) 

ʏʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ  95 78 99 

ʉʧʝʮʠʬʠʯʥʦʩʪʴ  83 68 87 

ʇʇʈ 82 67 86 

ʇʆʈ 95 79 99 
 

   
 

ȾɌɍɗɔɢɌ ʈ5.    ȼɌɝɛɜɑɐɑɗɑəɔɑ ɍɚɗɨəɧɡ ȸȼȻȶ Ɏ ɝɚɚɞɎɑɞɝɞɎɔɔ ɝ ɚɞɎɑɞɚɘ əɌ ȹɁȷȾ ɛɚ 

ɐɌəəɧɘ ɝɔɝɞɑɘɧ ɚɢɑəɖɔ əɌ ɚɝəɚɎɑ ȾȬ Ⱦ2-Ȯȴ ɔ ɗɑɣɑɍəɚɏɚ ɛɌɞɚɘɚɜɠɚɓɌ ɚɛɟɡɚɗɔ Ɏ ɖɚə-

ɞɜɚɗɨəɚɕ Ɏɧɍɚɜɖɑ. 

 

ɼʘʥʥʳʝ ʄʈʊ 

ɼʘʥʥʳʝ ʧʘʪʦʤʦʨʬʦʟʘ  

ɺʩʝʛʦ 

 

ʆ ʅʆ 

ʆ 10 1 11 

ʅʆ 2 9 11 

ʀʪʦʛʦ  12 10 22 
 

   
 

ȾɌɍɗɔɢɌ ʈ5.     ȰɔɌɏəɚɝɞɔɣɑɝɖɌɫ ɩɠɠɑɖɞɔɎəɚɝɞɨ ȸȼȾ Ɏ ɚɢɑəɖɑ ɚɞɎɑɞɌ ɍɚɗɨəɧɡ ɜɌ-

ɖɚɘ ɛɜɫɘɚɕ ɖɔɤɖɔ əɌ ȹɁȷȾ Ɏ ɖɚəɞɜɚɗɨəɚɕ Ɏɧɍɚɜɖɑ. 

ʇʘʨʘʤʝʪʨʳ ʜʠʘʛʥʦʩʪʠʢʠ ɿʥʘʯʝʥʠʝ, % ʅʠʞʥʷʷ ʛʨʘʥʠʮʘ 

95% ɼʀ (ʜʦʚʝʨʠʪʝʣʴʥʦʛʦ 

ʠʥ-ʣʘ) 

ɺʝʨʭʥʷʷ ʛʨʘʥʠʮʘ 

95% ɼʀ (ʜʦʚʝʨʠʪʝʣʴʥʦʛʦ 

ʠʥ-ʣʘ) 

ʏʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ  83 61 91 

ʉʧʝʮʠʬʠʯʥʦʩʪʴ  90 63 99 

ʇʇʈ 91 66 100 

ʇʆʈ 82 57 90 
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(95% Ȱȴ: 0,84, 1), ɝɛɑɢɔɠɔɣəɚɝɞɨɪ 91% (95% 

Ȱȴ: 0,84, 0,96), ȻȻȼ 72% (Ȱȴ 95%: 0,53; 0,87) ɔ 

ȻȺȼ 100% (95% Ȱȴ: 0,96; 1,00). ȼɌɐɔɚɘɔɣɑɝɖɌɫ 

ɚɢɑəɖɌ Ɏ ɩɞɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɓəɌɣɔɞɑɗɨəɚ ɛɜɑ-

ɎɚɝɡɚɐɔɗɌ ɎɔɓɟɌɗɨəɟɪ ɚɢɑəɖɟ Ⱦ2-Ȯȴ ɔɗɔ ɝɚɣɑ-

ɞɌəɔɫ Ⱦ2-Ȯȴ ɔ ɐɔɠɠɟɓɔɚəəɚ-ɎɓɎɑɤɑəəɧɡ ɔɓɚɍ-

ɜɌɒɑəɔɕ (ȰȮȴ) ɛɚ ɚɍɥɑɕ ɞɚɣəɚɝɞɔ (ɜ= 0.02), 

ɝɛɑɢɔɠɔɣəɚɝɞɔ ɔ ȻȻȼ (p= 0.0001), ɞɚɏɐɌ ɖɌɖ 

ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ɔ ȻȺȼ ɐɚɝɞɚɎɑɜəɚ əɑ ɚɞɗɔɣɌ-

ɗɔɝɨ.  

ȴɝɛɚɗɨɓɚɎɌəɔɑ ɌɗɏɚɜɔɞɘɌ ɘɌɤɔəəɚɏɚ ɚɍɟ-

ɣɑəɔɫ RF (RandomForest) ɛɚɓɎɚɗɔɗɚ Ferrari ɔ 

ɝɚɌɎɞ. [14] ɛɚɗɟɣɔɞɨ ɐɎɑ ɜɌɓɗɔɣəɧɑ ɘɚɐɑɗɔ: ɚɐ-

əɟ ð ɐɗɫ Ɏɧɐɑɗɑəɔɫ ɛɌɢɔɑəɞɚɎ ɝ pCR, ɐɜɟɏɟɪ ð 

ɐɗɫ ɛɌɢɔɑəɞɚɎ ȹȺ əɌ ȹɁȷȾ, ɔ ɛɚɗɟɣɔɞɨ Ɏ ɞɑ-

ɝɞɔɜɟɑɘɚɕ Ɏɧɍɚɜɖɑ Ɏɧɝɚɖɟɪ ɞɚɣəɚɝɞɨ ɐɔɌɏəɚ-

ɝɞɔɖɔ pCR ɝ AUC 0,86 (95% Ȱȴ: 0,70; 0,94), Ɍ 

ɐɗɫ ɎɧɫɎɗɑəɔɫ ȹȺ əɌ ȹɁȷȾ ð 0,83 (95% Ȱȴ: 

0,71; 0,92).  

ȱɝɞɨ ɔɝɝɗɑɐɚɎɌəɔɫ, Ɏ ɖɚɞɚɜɧɡ ɜɌɐɔɚɘɔɣɑ-

ɝɖɔɑ ɡɌɜɌɖɞɑɜɔɝɞɔɖɔ ɔɓɎɗɑɖɌɪɞɝɫ ɔɓ ɘɟɗɨɞɔɛɌ-

ɜɌɘɑɞɜɔɣɑɝɖɚɕ ɎɔɓɟɌɗɔɓɌɢɔɔ (Ⱦ2-Ȯȴ, ȰȮȴ ɔ 

ɛɑɜɠɟɓɔɫ) [7]. Ȯ ɚɐəɚɘ ɔɓ əɔɡ ɛɜɔ ɔɐɑəɞɔɠɔɖɌ-

ɢɔɔ pCR ɍɧɗɌ ɛɚɗɟɣɑəɌ AUC 0,84 [15].  

ȴɝɛɚɗɨɓɚɎɌəɔɑ ɔɝɖɟɝɝɞɎɑəəɚɏɚ ɔəɞɑɗɗɑɖɞɌ 

ɐɌɑɞ Ɏɚɓɘɚɒəɚɝɞɨ ɎɖɗɪɣɌɞɨ Ɏ ɘɚɐɑɗɔ ɍɚɗɨɤɚɑ 

ɖɚɗɔɣɑɝɞɎɚ ɛɌɜɌɘɑɞɜɚɎ ȾȬ, Ɏɧɣɔɝɗɑəəɧɡ ɛɜɔ 

ɌəɌɗɔɓɑ  ɘɟɗɨɞɔɛɌɜɌɘɑɞɜɔɣɑɝɖɔɡ ɔɓɚɍɜɌɒɑəɔɕ, 

ɚɐəɌɖɚ ɞɌɖɔɑ ɘɚɐɑɗɔ ɘɚɏɟɞ ɎɎɑɝɞɔ ɐɚɛɚɗəɔ-

ɞɑɗɨəɧɑ əɑɖɚəɞɜɚɗɔɜɟɑɘɧɑ ɛɑɜɑɘɑəəɧɑ Ɏ ɛɌ-

ɜɌɘɑɞɜɧ ɝɍɚɜɌ ɔəɠɚɜɘɌɢɔɔ ɛɜɔ ȸȼȾ, ɣɞɚ ɘɚ-

ɒɑɞ ɛɚɝɞɌɎɔɞɨ ɛɚɐ ɟɏɜɚɓɟ Ɏɝɪ ɘɚɐɑɗɨ. Ȼɚɩɞɚɘɟ 

əɌ əɌɣɌɗɨəɚɘ ɩɞɌɛɑ ɘɧ ɛɜɑɐɛɚɣɗɔ ɚɏɜɌəɔɣɔɞɨ 

əɌɤ ɌəɌɗɔɓ ɝɌɘɧɘɔ əɌɐɑɒəɧɘɔ ɔ ɎɚɝɛɜɚɔɓɎɚ-

ɐɔɘɧɘɔ ȸȼȾ- ɔɓɚɍɜɌɒɑəɔɫɘɔ, ɞɚ ɑɝɞɨ T2-Ȯȴ. 

ȺɏɜɌəɔɣɑəɔɑɘ əɌɤɑɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɫɎɗɫ-

ɑɞɝɫ ɞɚ, ɣɞɚ Ɏɝɑ Ⱦ2-Ȯȴ ɍɧɗɔ ɛɚɗɟɣɑəɧ əɌ ɚɐəɚɘ 

ɔ ɞɚɘ ɒɑ 1,5 Ⱦɗ ȸȼ-ɞɚɘɚɏɜɌɠɑ ɝ ɚɐɔəɌɖɚɎɧɘɔ 

ɛɌɜɌɘɑɞɜɌɘɔ ɔɝɝɗɑɐɚɎɌəɔɫ, ɣɞɚ ɐɌɑɞ Ɏɚɓɘɚɒ-

əɚɝɞɨ ɔɡ ɝɜɌɎəɔɎɌɞɨ, əɚ ɚɏɜɌəɔɣɔɎɌɑɞ ɞɜɌəɝɗɫ-

ɢɔɪ ɜɑɓɟɗɨɞɌɞɚɎ Ɏ ɤɔɜɚɖɟɪ ɛɜɌɖɞɔɖɟ. ȶɌɖ ɔɓ-

Ɏɑɝɞəɚ, əɌ ɔəɞɑəɝɔɎəɚɝɞɨ ȸȼ-ɝɔɏəɌɗɌ ɘɚɏɟɞ 

Ɏɗɔɫɞɨ  ɜɌɓɗɔɣəɧɑ ɠɌɖɞɚɜɧ, ɎɖɗɪɣɌɪɥɔɑ ɛɌ-

ɜɌɘɑɞɜɧ ɔɘɛɟɗɨɝəɚɕ ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɔ, 

əɌɛɜɫɒɑəəɚɝɞɨ ɘɌɏəɔɞəɚɏɚ ɛɚɗɫ, əɌɖɚəɑɢ, ɚɝɚ-

ɍɑəəɚɝɞɔ ɌɛɛɌɜɌɞɌ, əɌ ɖɚɞɚɜɚɘ Ɏɧɛɚɗəɑəɚ ɔɝ-

ɝɗɑɐɚɎɌəɔɑ. Ȯɗɔɫəɔɑ ɩɞɔɡ ɛɌɜɌɘɑɞɜɚɎ əɌ Ɏɚɝ-

ɛɜɚɔɓɎɚɐɔɘɚɝɞɨ ɜɑɓɟɗɨɞɌɞɚɎ ȾȬ ɔɓɟɣɑəɚ əɑɐɚ-

ɝɞɌɞɚɣəɚ, ɣɞɚ ɚɏɜɌəɔɣɔɎɌɑɞ ɖɗɔəɔɣɑɝɖɚɑ ɔɝ-

ɛɚɗɨɓɚɎɌəɔɑ ɘɑɞɚɐɌ.  

Ȯ ɐɚɝɞɟɛəɚɕ əɌɘ ɗɔɞɑɜɌɞɟɜɑ ɘɧ ɚɍəɌɜɟ-

ɒɔɗɔ ɔɝɝɗɑɐɚɎɌəɔɑ, ɛɚɝɎɫɥɑəəɚɑ Ɏəɑɤəɑɘɟ 

ɞɑɝɞɔɜɚɎɌəɔɪ ɜɌɐɔɚɘɔɣɑɝɖɚɕ ɘɚɐɑɗɔ. ȸɚɐɑɗɨ, 

ɜɌɓɜɌɍɚɞɌəəɟɪ ɜɌəɑɑ əɌ ɚɝəɚɎɑ ɛɌɜɌɘɑɞɜɚɎ ȾȬ 

ɘɑɞɚɐɚɘ LOG (LaplacianofGaussian) ɐɗɫ Ⱦ2-Ȯȴ, 

ɛɜɚɞɑɝɞɔɜɚɎɌɗɔ əɌ 25 ɛɌɢɔɑəɞɌɡ, ɛɜɚɤɑɐɤɔɡ 

ȸȼȾ əɌ 1,5 Ⱦɗ ɞɚɘɚɏɜɌɠɌɡ ɜɌɓəɧɡ ɛɜɚɔɓɎɚɐɔɞɑ-

ɗɑɕ, əɚ ɝ ɔɐɑəɞɔɣəɧɘɔ ɛɌɜɌɘɑɞɜɌɘɔ. ȭɧɗɌ ɛɚ-

ɗɟɣɑəɌ ɞɚɣəɚɝɞɨ ɐɔɌɏəɚɝɞɔɖɔ pCR ɝ AUC 0,73, 

ɣɞɚ ɚɖɌɓɌɗɚɝɨ ɗɔɤɨ əɑɝɖɚɗɨɖɚ əɔɒɑ, ɣɑɘ Ɏ ɚɍɟ-

ɣɌɪɥɑɕ Ɏɧɍɚɜɖɑ ð 0,78 [16].  

Ȯ əɌɤɑɕ ɜɌɍɚɞɑ ɞɚɣəɚɝɞɨ ɐɔɠɠɑɜɑəɢɔɌ-

ɢɔɔ ɛɌɢɔɑəɞɚɎ Ⱥ ɔ ȹȺ əɌ ȹɁȷȾ ɛɜɔ ɞɑɝɞɔɜɚɎɌ-

əɔɔ ɖɚəɞɜɚɗɨəɚɕ Ɏɧɍɚɜɖɔ, ɚɍɝɗɑɐɚɎɌəəɚɕ əɌ 

ɞɚɘ ɒɑ ȸȼ-ɞɚɘɚɏɜɌɠɑ, ɞɌɖɒɑ ɍɧɗɌ ɍɗɔɓɖɌ ɖ 

ɞɚɣəɚɝɞɔ Ɏ ɚɍɟɣɌɪɥɑɕ Ɏɧɍɚɜɖɑ (AUC 0,92 ɔ 

0,94 ɝɚɚɞɎɑɞɝɞɎɑəəɚ).  

ȽɜɌɎəɑəɔɑ ɜɑɓɟɗɨɞɌɞɚɎ ȾȬ Ⱦ2-Ȯȴ ɛɜɔ ɜɌɓ-

əɚɕ əɌɛɜɫɒɑəəɚɝɞɔ ɘɌɏəɔɞəɚɏɚ ɛɚɗɫ, əɚ ɝ ɝɚ-

ɛɚɝɞɌɎɔɘɧɘɔ ɛɌɜɌɘɑɞɜɌɘɔ ɝɖɌəɔɜɚɎɌəɔɫ, ɍɧ-

ɗɚ ɛɜɚɎɑɐɑəɚ Ɏ ɐɜɟɏɚɕ ɜɌɍɚɞɑ [15] ɔ ɛɚɖɌɓɌɗɚ 

ɚɞɝɟɞɝɞɎɔɑ ɝɟɥɑɝɞɎɑəəɧɡ ɜɌɓɗɔɣɔɕ ɘɑɒɐɟ əɔ-

ɘɔ.  

Ȯ ɜɌɍɚɞɑ Jeon ɔ ɝɚɌɎɞ. [17] ɍɧɗɌ ɛɚɖɌɓɌəɌ 

Ɏɚɓɘɚɒəɚɝɞɨ ɔɝɛɚɗɨɓɚɎɌəɔɫ ȾȬ Ⱦ2-Ȯȴ ɔɓɚɍɜɌ-

ɒɑəɔɕ, ɛɚɗɟɣɑəəɧɡ ɝ ɜɌɓəɧɘɔ ɛɌɜɌɘɑɞɜɌɘɔ 

ɝɖɌəɔɜɚɎɌəɔɫ, ɖɚɞɚɜɌɫ ɐɚɝɞɔɏɌɑɞɝɫ ɛɟɞɑɘ əɚɜ-

ɘɌɗɔɓɌɢɔɔ ɔəɞɑəɝɔɎəɚɝɞɔ ȸȼ-ɝɔɏəɌɗɌ ɝɑɏɘɑə-

ɞɔɜɚɎɌəəɧɡ ɛɔɖɝɑɗɑɕ ɛɚ ɚɞəɚɤɑəɔɪ ɖ ɔəɞɑə-

ɝɔɎəɚɝɞɔ ɝɔɏəɌɗɌ ɘɚɣɔ ɛɜɔ ɛɚɘɚɥɔ ɘɑɞɚɐɌ 

Collewet, ɣɞɚ ɚɞɖɜɧɎɌɑɞ ɛɑɜɝɛɑɖɞɔɎɧ ɍɚɗɑɑ ɤɔ-

ɜɚɖɚɏɚ ɛɜɌɖɞɔɣɑɝɖɚɏɚ ɛɜɔɘɑəɑəɔɫ ɜɌɓɜɌɍɚɞɌə-

əɚɕ ɔɘɔ ɘɚɐɑɗɔ. ɉɞɌ ɘɚɐɑɗɨ ɚɝəɚɎɌəɌ əɌ ɜɌɓ-

əɔɢɑ ɛɌɜɌɘɑɞɜɚɎ ȾȬ ɐɚ ɔ ɛɚɝɗɑ ȹɁȷȾ. ȶɜɚɘɑ 

ɞɚɏɚ, ɌɎɞɚɜɧ ɛɚɖɌɓɌɗɔ, ɣɞɚ ɔɝɛɚɗɨɓɚɎɌəɔɑ ȾȬ 

ȸȼȾ-ɔɓɚɍɜɌɒɑəɔɕ Ɏ ɜɑɒɔɘɑ 2D ɝɚɛɚɝɞɌɎɔɘɚ ɛɚ 

ɞɚɣəɚɝɞɔ ɝ ɌəɌɗɔɓɚɘ 3D-ɔɓɚɍɜɌɒɑəɔɕ, əɚ ɓəɌ-

ɣɔɞɑɗɨəɚ ɛɜɚɥɑ ɐɗɫ ɝɑɏɘɑəɞɌɢɔɔ, ɣɞɚ ɐɑɗɌɑɞ, ɛɚ 

ɘəɑəɔɪ ɌɎɞɚɜɚɎ, ɞɌɖɚɕ ɎɌɜɔɌəɞ ȾȬ Ɏɛɚɗəɑ ɛɜɔ-

ɑɘɗɑɘɧɘ. 

 

ȼɔɝ. 4 (Fig. 4) 

ȼɔɝ. 4.   ROC-ɖɜɔɎɌɫ ɍɌɗɗɨəɚɕ ɝɔɝɞɑɘɧ ɚɢɑəɖɔ 

ȾȬ ɛɚɝɞɞɑɜɌɛɑɎɞɔɣɑɝɖɔɡ Ⱦ2-Ȯȴ Ɏ ɖɚəɞɜɚɗɨəɚɕ 

Ɏɧɍɚɜɖɑ ɐɗɫ ɜɌɓɐɑɗɑəɔɫ əɌ ɚɞɎɑɞɔɎɤɔɡ ɔ əɑ 

ɚɞɎɑɞɔɎɤɔɡ əɌ ȹɁȷȾ, AUC=0,92. 

Fig. 4.  ROC-curve of the post -therape utic T2-WI 

TA scoring system in the control sample for sep a-

ration into responders and non -responders to 

NCRT, AUC=0.92. 
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ȮɌɒəɧɘ Ɍɝɛɑɖɞɚɘ ɚɢɑəɖɔ ɩɠɠɑɖɞɔɎəɚɝɞɔ 

ȹɁȷȾ ɫɎɗɫɑɞɝɫ Ɏɧɍɚɜ ɔəɞɑɜɎɌɗɌ ɘɑɒɐɟ ɑɑ 

ɚɖɚəɣɌəɔɑɘ ɔ ȸȼȾ. Ȯ əɌɤɑɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɛɚ-

ɝɞɞɑɜɌɛɑɎɞɔɣɑɝɖɌɫ ȸȼȾ ɎɧɛɚɗəɫɗɌɝɨ ɣɑɜɑɓ 4-8 

əɑɐɑɗɨ ɛɚɝɗɑ ɚɖɚəɣɌəɔɫ ȹɁȷȾ. ȿɒɑ ɛɚɖɌɓɌəɚ, 

ɣɞɚ ɜɌɝɞɫəɟɞɌɫ Ɏɚ Ɏɜɑɘɑəɔ ɜɑɌɗɔɓɌɢɔɫ ɩɠɠɑɖɞɌ 

ɗɟɣɑɎɚɕ ɞɑɜɌɛɔɔ ɘɚɒɑɞ ɝɖɌɓɌɞɨɝɫ əɌ ɜɑɓɟɗɨɞɌ-

ɞɌɡ ȸȼȾ ɚɢɑəɖɔ. ȾɌɖ ɟɐɗɔəɑəɔɑ ɔəɞɑɜɎɌɗɌ 

ɘɑɒɐɟ ɚɖɚəɣɌəɔɑɘ ȹɁȷȾ ɔ ȸȼȾ ɝ 6,2 əɑɐɑɗɨ ɐɚ 

10,4 əɑɐɑɗɨ ɐɌɗɚ ɛɚɎɧɤɑəɔɑ ɞɚɣəɚɝɞɔ ɎɧɫɎɗɑ-

əɔɫ pCRɛɜɔ ȾȬ Ⱦ2-Ȯȴ ɝ ɟɎɑɗɔɣɑəɔɑɘ AUC ɝ 

0,75 ɐɚ 0,88 [18]. 

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ȾȬ ɫɎɗɫɑɞɝɫ əɚɎɧɘ ɛɑɜ-

ɝɛɑɖɞɔɎəɧɘ ɛɚɐɡɚɐɚɘ ɖ ɚɍɜɌɍɚɞɖɑ ȸȼȾ- ɔɓɚɍ-

ɜɌɒɑəɔɕ, ɖɚɞɚɜɧɕ ɞɜɑɍɟɑɞ ɐɌɗɨəɑɕɤɑɏɚ ɔɓɟɣɑ-

əɔɫ ɐɗɫ ɚɛɜɑɐɑɗɑəɔɫ ɚɛɞɔɘɌɗɨəɧɡ ɜɑɒɔɘɚɎ 

ȸȼȾ-ɔɓɚɍɜɌɒɑəɔɕ, ɝɛɚɝɚɍɚɎ ȾȬ, ɛɚɐɡɚɐɚɎ ɖ 

ɖɗɌɝɝɔɠɔɖɌɢɔɔ ȸȼȾ- ɔɓɚɍɜɌɒɑəɔɕ əɌ ɚɝəɚɎɑ 

ȾȬ. Ȼɚɗɟɣɑəəɧɑ əɌɘɔ ɜɑɓɟɗɨɞɌɞɧ ɝɎɔɐɑɞɑɗɨ-

ɝɞɎɟɪɞ ɚ Ɏɧɝɚɖɚɕ ɩɠɠɑɖɞɔɎəɚɝɞɔ ȾȬ ɛɚɝɞɞɑɜɌ-

ɛɑɎɞɔɣɑɝɖɚɏɚ Ⱦ2-Ȯȴ Ɏ ɐɔɠɠɑɜɑəɢɔɌɢɔɔ ɛɌɢɔ-

ɑəɞɚɎ Ⱥ ɔ ȹȺ əɌ ȹɁȷȾ ɛɜɔ ȸȼȻȶ. ȺɢɑəɖɌ 

əɌɐɑɒəɚɝɞɔ ɚɛɜɑɐɑɗɫɑɘɧɡ ɖɚɗɔɣɑɝɞɎɑəəɧɡ ɛɌ-

ɜɌɘɑɞɜɚɎ ȾȬ ɔɘɑɑɞ ɖɗɪɣɑɎɚɑ ɓəɌɣɑəɔɑ ɐɗɫ 

ɞɜɌəɝɗɔɜɚɎɌəɔɫ ɘɑɞɚɐɌ Ɏ ɖɗɔəɔɣɑɝɖɟɪ ɛɜɌɖɞɔ-

ɖɟ, Ɏ ɝɎɫɓɔ ɝ ɣɑɘ, ɞɜɑɍɟɪɞɝɫ ɐɌɗɨəɑɕɤɔɑ ɤɔɜɚ-

ɖɚɘɌɝɤɞɌɍəɧɑ ɔɝɝɗɑɐɚɎɌəɔɫ ɎɚɝɛɜɚɔɓɎɚɐɔɘɚ-

ɝɞɔ ɜɑɓɟɗɨɞɌɞɚɎ ȾȬ ȸȼȾ-ɔɓɚɍɜɌɒɑəɔɕ. 

ȳɌɖɗɪɣɑəɔɑ.  

Ⱦɑɖɝɞɟɜəɧɕ ɌəɌɗɔɓ ȸȼȾ-ɔɓɚɍɜɌɒɑəɔɕ ɫɎ-

ɗɫɑɞɝɫ ɛɚɞɑəɢɔɌɗɨəɚ ɓəɌɣɔɘɧɘ ɎɔɓɟɌɗɔɓɌɢɔɚə-

əɧɘ ɍɔɚɘɌɜɖɑɜɚɘ ɐɗɫ ɔɐɑəɞɔɠɔɖɌɢɔɔ ɍɚɗɨəɧɡ 

ȼȻȶ, ɚɞɎɑɞɔɎɤɔɡ əɌ ȹɁȷȾ, ɣɞɚ ɛɚɓɎɚɗɔɞ ɔəɐɔ-

ɎɔɐɟɌɗɔɓɔɜɚɎɌɞɨ ɚɍɦɑɘ ɛɚɝɗɑɐɟɪɥɑɏɚ ɡɔɜɟɜɏɔ-

ɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ.   

ȴɝɞɚɣəɔɖ ɠɔəɌəɝɔɜɚɎɌəɔɫ ɔ  ɖɚəɠɗɔɖɞ 

ɔəɞɑɜɑɝɚɎ. 

ȬɎɞɚɜɧ ɐɌəəɚɕ ɝɞɌɞɨɔ ɛɚɐɞɎɑɜɐɔɗɔ ɚɞɝɟɞ-

ɝɞɎɔɑ ɠɔəɌəɝɚɎɚɕ ɛɚɐɐɑɜɒɖɔ ɔɝɝɗɑɐɚɎɌəɔɫ ɔ 

ɖɚəɠɗɔɖɞɌ ɔəɞɑɜɑɝɚɎ, ɚ ɖɚɞɚɜɧɡ əɑɚɍɡɚɐɔɘɚ 

ɝɚɚɍɥɔɞɨ.
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ɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. ȰɚɛɚɗəɔɞɑɗɨəɌɫ ɚɢɑəɖɌ ɝɎɚɕɝɞɎ ɜɑɓɔɐɟɌɗɨəɧɡ ɖɚəɖɜɑ-

ɘɑəɞɚɎ ɛɚɣɑɖ ɛɚ ɐɌəəɧɘ ɚɐəɚɩəɑɜɏɑɞɔɣɑɝɖɚɕ ɘɟɗɨɞɔɝɛɔɜɌɗɨəɚɕ ɖɚɘɛɨɪɞɑɜ-

əɚɕ ɞɚɘɚɏɜɌɠɔɔ Ɏ ɜɌəəɑɘ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɘ ɛɑɜɔɚɐɑ ɛɚɝɗɑ ɛɑɜɖɟɞɌəəɚɕ 

əɑɠɜɚɗɔɞɚɞɜɔɛɝɔɔ ɛɚ ɛɚɎɚɐɟ ɖɚɜɌɗɗɚɎɔɐəɚɏɚ əɑɠɜɚɗɔɞɔɌɓɌ ȶ1-ȶ3. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. Ȯ ɔɝɝɗɑɐɚɎɌəɔɔ ɛɜɔəɫɗɔ ɟɣɌɝɞɔɑ 68 ɛɌɢɔɑəɞɚɎ ɝ ɜɑɓɔɐɟ-

Ɍɗɨəɧɘɔ ɖɚəɖɜɑɘɑəɞɌɘɔ ɛɚɣɑɖ, ɟɝɞɌəɚɎɗɑəəɧɘɔ ɛɚɝɗɑ ɚɛɑɜɌɞɔɎəɚɏɚ ɗɑɣɑəɔɫ ɘɑɞɚɐɚɘ 

ɛɑɜɖɟɞɌəəɚɕ əɑɠɜɚɗɔɞɚɞɜɔɛɝɔɔ ɖɚɜɌɗɗɚɎɔɐəɚɏɚ əɑɠɜɚɗɔɞɔɌɓɚɘ K1-K3. Ƚ ɢɑɗɨɪ ɚɢɑəɖɔ 

ɝɎɚɕɝɞɎ ɜɑɓɔɐɟɌɗɨəɚɏɚ ɖɚəɖɜɑɘɑəɞɌ Ɏɝɑɘ ɛɌɢɔɑəɞɌɘ əɌ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɘ ɩɞɌɛɑ ɛɜɚ-

Ɏɚɐɔɗɔɝɨ ɘɟɗɨɞɔɝɛɔɜɌɗɨəɌɫ ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ ɛɚɣɑɖ (əɌ 7 ɐɑəɨ ɛɚɝɗɑ ɚɛɑɜɌ-

ɢɔɔ ɔ ɣɑɜɑɓ 3 ɘɑɝɫɢɌ). 

ȼɑɓɟɗɨɞɌɞɧ. Ȯ ɛɜɚɎɑɐɑəəɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɍɧɗɚ ɎɧɫɎɗɑəɚ əɌɗɔɣɔɑ ɚɍɜɌɞəɚɕ ɓɌ-

ɘɑɞəɚɕ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɚɕ (p<0,05) ɓɌɎɔɝɔɘɚɝɞɔ ɘɑɒɐɟ ɛɚɖɌɓɌɞɑɗɑɘ ɖɚɩɠɠɔɢɔ-

ɑəɞɌ ɚɐəɚɜɚɐəɚɝɞɔ ɜɑɓɔɐɟɌɗɨəɚɏɚ ɖɚəɖɜɑɘɑəɞɌ ɔ ɐɚɝɞɔɒɑəɔɑɘ ɛɚɗəɚɏɚ ɚɝɎɚɍɚɒɐɑəɔɫ 

ɛɚɣɖɔ ɚɞ ɖɚəɖɜɑɘɑəɞɌ ɛɚɝɗɑ ɛɜɚɎɑɐɑəɔɫ ɖɚəɝɑɜɎɌɞɔɎəɚɕ ɞɑɜɌɛɔɔ. ȺɝɞɌɗɨəɧɑ ɔɓɘɑɜɫɑ-

ɘɧɑ ɛɚɖɌɓɌɞɑɗɔ ɞɌɖ ɒɑ ɔɘɑɗɔ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɧɑ (p<0,05) ɓɌɎɔɝɔɘɚɝɞɔ, ɚɐəɌɖɚ 

ɚəɔ ɚɖɌɓɧɎɌɗɔ ɘɑəɨɤɑɑ Ɏɗɔɫəɔɑ əɌ ɔɝɡɚɐ ɗɑɣɑəɔɫ. Ȼɚ ɜɑɓɟɗɨɞɌɞɌɘ ɛɜɚɎɑɐɑəəɚɏɚ ROC-

ɌəɌɗɔɓɌ Ɏɝɑ ɔɓɟɣɌɑɘɧɑ ɛɚɖɌɓɌɞɑɗɔ ɜɑɓɔɐɟɌɗɨəɧɡ ɖɚəɖɜɑɘɑəɞɚɎ ɡɌɜɌɖɞɑɜɔɓɚɎɌɗɔɝɨ Ɏɧ-

ɝɚɖɚɕ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨɪ ɔ ɝɛɑɢɔɠɔɣəɚɝɞɨɪ. 

ȳɌɖɗɪɣɑəɔɑ. Ȼɚɗɟɣɑəəɧɑ ɜɑɓɟɗɨɞɌɞɧ ɜɌɝɤɔɜɫɪɞ ɛɜɑɐɝɞɌɎɗɑəɔɫ ɚ Ɏɚɓɘɚɒəɚ-

ɝɞɫɡ ɚɐəɚɩəɑɜɏɑɞɔɣɑɝɖɚɕ ȸȽȶȾ Ɏ ɘɟɗɨɞɔɛɌɜɌɘɑɞɜɔɣɑɝɖɚɕ ɚɢɑəɖɑ ɝɎɚɕɝɞɎ ɜɑɓɔɐɟɌɗɨ-

əɧɡ ɖɚəɖɜɑɘɑəɞɚɎ. ȻɚɖɌɓɌɞɑɗɨ ɖɚɩɠɠɔɢɔɑəɞɌ ɚɐəɚɜɚɐəɚɝɞɔ ɚɍɗɌɐɌɑɞ Ɏɧɝɚɖɚɕ ɣɟɎ-

ɝɞɎɔɞɑɗɨəɚɝɞɨɪ ɔ ɝɛɑɢɔɠɔɣəɚɝɞɨɪ (ɛɗɚɥɌɐɨ ɛɚɐ ɖɜɔɎɚɕ AUC=0,86Ñ0,037) ɔ ɘɚɒɑɞ 

ɍɧɞɨ ɔɝɛɚɗɨɓɚɎɌə Ɏ ɖɌɣɑɝɞɎɑ ɚɍɦɑɖɞɔɎəɚɏɚ ɖɜɔɞɑɜɔɫ ɛɜɔ ɚɛɜɑɐɑɗɑəɔɔ əɌɛɜɌɎɗɑəɔɫ ɗɑ-

ɣɑɍəɚɕ ɝɞɜɌɞɑɏɔɔ ɐɗɫ ɛɌɢɔɑəɞɚɎ ɛɚɝɗɑ ɛɑɜɖɟɞɌəəɚɕ əɑɠɜɚɗɔɞɚɞɜɔɛɝɔɔ.. 
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SINGLE-ENERGY MULTISPIRAL COMPUTED TOMOGRAPHY IN THE ASSESSMENT OF 

RENAL RESIDUAL CALCULUS IN PATIENTS WITH UROLITHIASIS AFTER  

PERCUTANEOUS NEPHROLITHOTRIPSY 

 

Kryuchkov  I.A.1, Chekhonatskaya  M.L.1, Rossolovsky A.N.1, Nikolenko  V.N. 2,3,  

Bobylev  D.A.1, Kondrat õeva  O.A.1, Chekhonatsky  I.A.4, Chairkin  I.N.2 
 

urpose.  Additional assessment of the properties of residual kidney stones according 

to single -energy multispiral comput ed tomography in the early postoperative period 

after percutaneous nephrolithotripsy for coralloid nephrolithiasis K1 -K3.  

Materials and methods.  The study involved 68 patients with residual kidney stones, 

established after surgical treatment by percutaneou s nephrolithotripsy coral nephrolithiasis 

K1-K3. In order to assess the properties of residual calculus, all patients underwent mult i-

spiral computed tomography of the kidneys at the postoperative stage (on day 7 after su r-

gery and 3 months later).  

Results.  The study revealed the presence of an inverse significant statistically signi f-

icant (p<0.05) relationship between the coefficient of homogeneity of residual calculus and 

the achievement of complete release of the kidney from the calculus after conservative  the r-

apy. The rest of the measured parameters also had statistically significant (p<0.05) depen d-

ences, but they had less influence on the outcome of treatment. According to the results of 

the ROC -analysis, all studied indicators of residual concretions wer e characterized by high 

sensitivity and specificity.  

Conclusion.  The obtained results expand the understanding of the possibilities of 

single -energy MSCT in the multiparametric assessment of the properties of granule concr e-

tions. The coefficient of homogen eity has a high sensitivity and specificity (area under the 

curve AUC=0.86Ñ0.037) and can be used as an objective criterion in determining the direc-

tion of treatment strategy for patients after percutaneous nephrolithotripsy. .  

  

 Keywords: urolithiasis, r esidual concretions, single -energy multispiral computed t o-

mography.  
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ɚɣɑɖɌɘɑəəɌɫ ɍɚɗɑɓəɨ (ȸȶȭ) ð ɚɐəɚ 

ɔɓ ɝɌɘɧɡ ɜɌɝɛɜɚɝɞɜɌəɑəəɧɡ ɟɜɚɗɚ-

ɏɔɣɑɝɖɔɡ ɓɌɍɚɗɑɎɌəɔɕ, ɖɚɞɚɜɚɑ 

ɝɖɗɚəəɚ ɖ ɜɑɢɔɐɔɎɌɘ ɔ əɑɜɑɐɖɚ ɞɫ-

ɒɑɗɚɘɟ ɞɑɣɑəɔɪ. ȸȶȭ əɌɔɍɚɗɑɑ ɣɌ-

ɝɞɚ ɛɚɜɌɒɌɑɞ ɗɪɐɑɕ ɞɜɟɐɚɝɛɚɝɚɍəɚɏɚ ɎɚɓɜɌɝɞɌ 

(20 ð 50 ɗɑɞ) ɔ ɎɝɞɜɑɣɌɑɞɝɫ əɑ ɘɑəɑɑ ɣɑɘ ɟ 10% 

əɌɝɑɗɑəɔɫ [1]. 

Ȯ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ, ɍɗɌɏɚɐɌɜɫ ɤɔɜɚɖɚɘɟ 

ɛɜɔɘɑəɑəɔɪ ɘɌɗɚɔəɎɌɓɔɎəɧɡ ɘɑɞɚɐɔɖ, ɟɐɌɗɚɝɨ 

ɛɚɎɧɝɔɞɨ ɩɠɠɑɖɞɔɎəɚɝɞɨ ɗɑɣɑəɔɫ əɑɠɜɚɗɔɞɔɌ-

ɓɌ. ȺɐəɌɖɚ ɛɚ ɐɌəəɧɘ ɜɌɓɗɔɣəɧɡ ɔɝɝɗɑɐɚɎɌəɔɕ 

ɐɚɝɞɔɒɑəɔɑ ɛɚɗəɚɏɚ ɚɝɎɚɍɚɒɐɑəɔɫ ɛɚɣɖɔ ɚɞ 

ɖɚəɖɜɑɘɑəɞɌ ɛɜɚɔɝɡɚɐɔɞ ɗɔɤɨ Ɏ 55-90% ɝɗɟɣɌ-

ɑɎ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɛɜɔɘɑəɫɑɘɚɏɚ ɘɑɞɚɐɌ ɗɑ-

ɣɑəɔɫ [2]. ȸɑɒɐɟ ɞɑɘ, ɜɑɓɔɐɟɌɗɨəɧɑ ɖɚəɖɜɑɘɑə-

ɞɧ ɛɚɝɗɑ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ ɝɗɑɐɟɑɞ 

ɜɌɝɝɘɌɞɜɔɎɌɞɨ ɖɌɖ ɔɝɞɚɣəɔɖ ɔəɠɑɖɢɔɔ, ɎɚɝɛɌ-

ɗɑəɔɫ ɔ Ɏɧɝɚɖɚɏɚ ɜɔɝɖɌ ɚɍɝɞɜɟɖɢɔɔ ɘɚɣɑɎɧɎɚ-

ɐɫɥɑɏɚ ɞɜɌɖɞɌ, ɣɞɚ ɐɔɖɞɟɑɞ əɑɚɍɡɚɐɔɘɚɝɞɨ ɜɑ-

ɏɟɗɫɜəɚɏɚ ɘɚəɔɞɚɜɔəɏɌ ɝɚɝɞɚɫəɔɫ ɘɚɣɑɎɧɎɚ-

ɐɫɥɔɡ ɛɟɞɑɕ Ɏ ɛɑɜɔɚɛɑɜɌɢɔɚəəɚɘ ɛɑɜɔɚɐɑ [3]. 

Ƚɜɑɐɔ ɝɚɎɜɑɘɑəəɧɡ ɘɑɞɚɐɚɎ ɗɟɣɑɎɚɕ ɐɔɌ-

ɏəɚɝɞɔɖɔ, ɚɍɑɝɛɑɣɔɎɌɪɥɔɡ ɖɌɣɑɝɞɎɑəəɟɪ Ɏɔɓɟ-

ɌɗɔɓɌɢɔɪ, ɘɟɗɨɞɔɝɛɔɜɌɗɨəɌɫ ɖɚɘɛɨɪɞɑɜəɌɫ 

ɞɚɘɚɏɜɌɠɔɫ (ȸȽȶȾ) ɜɌɝɝɘɌɞɜɔɎɌɑɞɝɫ Ɏ ɖɌɣɑ-

ɝɞɎɑ ɘɑɞɚɐɌ ɎɧɍɚɜɌ ɚɢɑəɖɔ ɝɚɝɞɚɫəɔɫ ɘɚɣɑɎɧ-

Ɏɚɐɫɥɔɡ ɛɟɞɑɕ Ɏ ɛɜɑɐɚɛɑɜɌɢɔɚəəɚɘ ɛɑɜɔɚɐɑ [4 

- 8]. Ȯ ɞɚ ɒɑ Ɏɜɑɘɫ əɑɖɚəɞɜɌɝɞəɌɫ ȸȽȶȾ ɛɜɌɖ-

ɞɔɣɑɝɖɔ əɑ ɜɌɝɝɘɌɞɜɔɎɌɑɞɝɫ Ɏ ɖɌɣɑɝɞɎɑ ɘɑɞɚɐɌ 

ɖɚəɞɜɚɗɫ ɩɠɠɑɖɞɔɎəɚɝɞɔ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɗɑɣɑ-

əɔɫ ɟ ɍɚɗɨəɧɡ ȸȶȭ Ɏ ɜɌəəɑɘ ɛɚɝɗɑɚɛɑɜɌɢɔɚə-
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əɚɘ ɛɑɜɔɚɐɑ [2, 9, 10]. 

ȼɫɐ ɔɝɝɗɑɐɚɎɌəɔɕ ɐɑɘɚəɝɞɜɔɜɟɑɞ ɎɌɒəɚɑ 

ɓəɌɣɑəɔɑ ɐɌɗɨəɑɕɤɑɏɚ ɔɓɟɣɑəɔɫ Ɏɚɓɘɚɒəɚɝɞɑɕ 

ȸȽȶȾ Ɏ ɚɢɑəɖɑ ɔ ɛɜɚɏəɚɓɔɜɚɎɌəɔɔ ɜɑɓɟɗɨɞɌɞɚɎ 

ɗɑɣɑəɔɫ ɛɌɢɔɑəɞɚɎ ɝ əɑɠɜɚɗɔɞɔɌɓɚɘ. ȾɌɖ, Ȱ.Ȭ. 

ȭɚɍɧɗɑɎ ɔ ɝɚɌɎɞ. (2017), ɛɚɘɔɘɚ ɞɜɌɐɔɢɔɚəəɧɡ 

ɖɜɔɞɑɜɔɑɎ ɎɔɓɟɌɗɔɓɌɢɔɔ ɘɚɣɑɎɧɎɚɐɫɥɔɡ ɛɟɞɑɕ 

(ɌəɌɞɚɘɔɣɑɝɖɔɑ ɚɝɚɍɑəəɚɝɞɔ, ɜɌɝɛɚɗɚɒɑəɔɑ, 

ɛɗɚɞəɚɝɞɨ, ɜɌɓɘɑɜ ɔ ɛɗɚɥɌɐɨ ɖɚəɖɜɑɘɑəɞɚɎ ɔ 

ɞ.ɐ.) ɛɜɑɐɗɌɏɌɪɞ ɐɚɛɚɗəɔɞɑɗɨəɚ ɚɢɑəɔɎɌɞɨ ɛɚ-

ɖɌɓɌɞɑɗɨ çɚɐəɚɜɚɐəɚɝɞɔè ɘɚɣɑɎɚɏɚ ɖɌɘəɫ [11]. 

ɂɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. 

ȰɚɛɚɗəɔɞɑɗɨəɌɫ ɚɢɑəɖɌ ɝɎɚɕɝɞɎ ɜɑɓɔɐɟ-

Ɍɗɨəɧɡ ɖɚəɖɜɑɘɑəɞɚɎ ɛɚɣɑɖ ɛɚ ɐɌəəɧɘ ɚɐəɚ-

ɩəɑɜɏɑɞɔɣɑɝɖɚɕ ɘɟɗɨɞɔɝɛɔɜɌɗɨəɚɕ ɖɚɘɛɨɪɞɑɜ-

əɚɕ ɞɚɘɚɏɜɌɠɔɔ Ɏ ɜɌəəɑɘ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɘ 

ɛɑɜɔɚɐɑ ɛɚɝɗɑ ɛɑɜɖɟɞɌəəɚɕ əɑɠɜɚɗɔɞɚɞɜɔɛɝɔɔ 

ɛɚ ɛɚɎɚɐɟ ɖɚɜɌɗɗɚɎɔɐəɚɏɚ əɑɠɜɚɗɔɞɔɌɓɌ ȶ1-ȶ3. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. 

ȺɍɝɗɑɐɚɎɌəɚ 68 ɛɌɢɔɑəɞɚɎ ɝ ȸȶȭ ɝ ɜɑɓɔ-

ɐɟɌɗɨəɧɘɔ ɖɚəɖɜɑɘɑəɞɌɘɔ ɛɚɣɑɖ, ɟɝɞɌəɚɎɗɑə-

əɧɘɔ ɛɚɝɗɑ ɚɛɑɜɌɞɔɎəɚɏɚ ɗɑɣɑəɔɫ ɘɑɞɚɐɚɘ 

ȻȹȷȾ ɖɚɜɌɗɗɚɎɔɐəɚɏɚ əɑɠɜɚɗɔɞɔɌɓɚɘ K1-K3. 

Ȯɝɑ ɚɍɝɗɑɐɚɎɌəəɧɑ ɛɌɢɔɑəɞɧ ɍɧɗɔ ɝɚɛɚɝɞɌɎɔ-

ɘɧ ɛɚ ɎɚɓɜɌɝɞɟ. 

Ƚ ɢɑɗɨɪ ɚɢɑəɖɔ ɝɎɚɕɝɞɎ ɜɑɓɔɐɟɌɗɨəɚɏɚ 

ɖɚəɖɜɑɘɑəɞɌ Ɏɝɑɘ ɛɌɢɔɑəɞɌɘ əɌ ɛɚɝɗɑɚɛɑɜɌɢɔ-

ɚəəɚɘ ɩɞɌɛɑ ɛɜɚɎɚɐɔɗɔɝɨ ɘɟɗɨɞɔɝɛɔɜɌɗɨəɌɫ 

ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ ɛɚɣɑɖ (əɌ 7 ɐɑəɨ ɛɚ-

ɝɗɑ ɚɛɑɜɌɢɔɔ ɔ ɣɑɜɑɓ 3 ɘɑɝɫɢɌ). 

Ȯ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɘ ɛɑɜɔɚɐɑ Ɏɝɑɘ ɛɌɢɔ-

ɑəɞɌɘ ɛɜɚɎɚɐɔɗɌɝɨ ɘɑɞɌɠɔɗɌɖɞɔɖɌ, əɌɓəɌɣɌ-

ɗɔɝɨ ɗɔɞɚɗɔɞɔɣɑɝɖɔɑ ɔ ɗɔɞɚɖɔəɑɞɔɣɑɝɖɔɑ ɛɜɑ-

ɛɌɜɌɞɧ, Ɍəɞɔɍɔɚɞɔɖɔ ɤɔɜɚɖɚɏɚ ɝɛɑɖɞɜɌ ɐɑɕ-

ɝɞɎɔɫ, ɛɜɚɞɔɎɚɎɚɝɛɌɗɔɞɑɗɨəɧɑ ɝɜɑɐɝɞɎɌ, ɜɌɝɞɔ-

ɞɑɗɨəɧɑ ɟɜɚɌəɞɔɝɑɛɞɔɖɔ ɝɜɚɖɚɘ əɌ 3-4 ɘɑɝ., Ɏ 

ɝɚɚɞɎɑɞɝɞɎɔɔ ɝɚ ɝɞɌəɐɌɜɞɚɘ ɚɖɌɓɌəɔɫ ɝɛɑɢɔɌ-

ɗɔɓɔɜɚɎɌəəɚɕ ɛɚɘɚɥɔ ɍɚɗɨəɧɘ ɝ ȸȶȭ (ȻɜɔɖɌɓ 

ɚɞ 3 ɔɪəɫ 2005 ɏɚɐɌ N 378 çȺɍ ɟɞɎɑɜɒɐɑəɔɔ 

ɝɞɌəɐɌɜɞɌ ɘɑɐɔɢɔəɝɖɚɕ ɛɚɘɚɥɔ ɍɚɗɨəɧɘ ɘɚ-

ɣɑɖɌɘɑəəɚɕ ɍɚɗɑɓəɨɪè). Ȯ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɜɑ-

ɓɟɗɨɞɌɞɚɎ ɖɚəɝɑɜɎɌɞɔɎəɚɏɚ ɗɑɣɑəɔɫ Ɏɝɑ ɛɌɢɔɑə-

ɞɧ ɍɧɗɔ ɜɌɓɐɑɗɑəɧ əɌ ɐɎɑ ɏɜɟɛɛɧ. 

ȻɑɜɎɟɪ ɏɜɟɛɛɟ ɝɚɝɞɌɎɔɗɔ 32 ɛɌɢɔɑəɞɌ, ɟ 

ɖɚɞɚɜɧɡ Ɏ ɜɌəəɑɘ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɘ ɛɑɜɔɚɐɑ 

ɔ ɣɑɜɑɓ 3 ɘɑɝɫɢɌ ɛɚɝɗɑ ɚɛɑɜɌɢɔɔ ɝɚɡɜɌəɫɗɔɝɨ 

ɜɑɓɔɐɟɌɗɨəɧɑ ɖɚəɖɜɑɘɑəɞɧ Ɏ ɣɌɤɑɣəɚ-

ɗɚɡɌəɚɣəɚɕ ɝɔɝɞɑɘɑ (ɃȷȽ) ɛɚɣɖɔ. 

Ȯɚ Ɏɞɚɜɟɪ ɏɜɟɛɛɟ Ɏɚɤɗɔ 36 ɍɚɗɨəɧɡ, ɟ ɖɚ-

ɞɚɜɧɡ ɜɑɓɔɐɟɌɗɨəɧɑ ɖɚəɖɜɑɘɑəɞɧ Ɏ ɃȷȽ ɚɛɜɑ-

ɐɑɗɫɗɔɝɨ Ɏ ɜɌəəɑɘ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɘ ɛɑɜɔɚɐɑ, 

ɚɐəɌɖɚ əɑ ɍɧɗɔ ɎɧɫɎɗɑəɧ ɣɑɜɑɓ ɞɜɔ ɘɑɝɫɢɌ ɛɚ-

ɝɗɑ ɚɛɑɜɌɢɔɔ ɛɚɝɗɑ ɛɜɚɎɑɐɑəɔɫ ɖɟɜɝɌ ɖɚəɝɑɜ-

ɎɌɞɔɎəɚɕ ɞɑɜɌɛɔɔ. 

ȸɟɗɨɞɔɝɛɔɜɌɗɨəɟɪ ɖɚɘɛɨɪɞɑɜəɟɪ ɞɚɘɚ-

ɏɜɌɠɔɪ ɛɚɣɑɖ Ɏɧɛɚɗəɫɗɔ əɌ 4-ɡ ɝɜɑɓɚɎɚɘ ɚɐəɚ-

ɩəɑɜɏɑɞɔɣɑɝɖɚɘ ɌɛɛɌɜɌɞɑ çAsteionS4è 

(çToshibaè). Ȯɧɛɚɗəɫɗɔ ɞɚɗɨɖɚ əɌɞɔɎəɚɑ ɔɝɝɗɑ-

ɐɚɎɌəɔɑ. ȴɓɘɑɜɫɗɔ ɛɌɜɌɘɑɞɜɧ ɜɑɓɔɐɟɌɗɨəɚɏɚ 

ɖɚəɖɜɑɘɑəɞɌ: ɜɌɝɛɚɗɚɒɑəɔɑ, ɜɌɓɘɑɜ, ɠɚɜɘɌ, 

ɛɗɚɞəɚɝɞɨ (ɝɜɑɐəɪɪ, ɘɌɖɝɔɘɌɗɨəɟɪ ɔ ɘɔəɔ-

ɘɌɗɨəɟɪ) Ɏ ɑɐɔəɔɢɌɡ ɁɌɟəɝɠɔɗɐɌ (HU), ɛɜɚɎɚ-

ɐɔɗɔ ɔɓɘɑɜɑəɔɑ ɛɗɚɥɌɐɔ Ɏ ɌɖɝɔɌɗɨəɚɕ, ɝɌɏɔɞ-

ɞɌɗɨəɚɕ ɔ ɖɚɜɚəɌɗɨəɚɕ ɛɜɚɑɖɢɔɫɡ ɛɜɔ ɛɚɘɚɥɔ 

Ɏɧɐɑɗɑəɔɫ ɚɍɗɌɝɞɔ ɔəɞɑɜɑɝɌ (regionofinterest ð 

ROI) ɔ Ɏɧɣɔɝɗɑəɔɫ ɑɑ ɝɜɑɐəɑɏɚ ɓəɌɣɑəɔɫ. ȴɝ-

ɛɚɗɨɓɟɫ ɖɚɝɞəɚɑ ɚɖəɚ ɛɗɚɞəɚɝɞɔ, Ɏɚ Ɏɝɑɡ ɛɜɚɑɖ-

ɢɔɫɡ ɚɛɜɑɐɑɗɫɗɔ çɫɐɜɚè ɖɚəɖɜɑɘɑəɞɌ, ɞɌɖɔɘ ɚɍ-

ɜɌɓɚɘ, ɣɞɚɍɧ ɓəɌɣɑəɔɑ ɝɜɑɐəɑɏɚ ɖɎɌɐɜɌɞɔɣəɚɏɚ 

ɚɞɖɗɚəɑəɔɫ ɚɞ ɝɜɑɐəɑɏɚ Ɏ ɩɞɚɕ ɓɚəɑ əɑ ɛɜɑɎɧ-

ɤɌɗɚ 50Ñ5 HU, ɣɞɚ ɝɎɔɐɑɞɑɗɨɝɞɎɚɎɌɗɚ ɚ Ɏɧɝɚ-

ɖɚɕ ɚɐəɚɜɚɐəɚɝɞɔ ɐɌəəɚɏɚ ɟɣɌɝɞɖɌ. ȳɌɞɑɘ Ɏɧ-

ɣɔɝɗɫɗɔ ɝɜɑɐəɑɑ ɓəɌɣɑəɔɑ ɛɗɚɥɌɐɔ çɫɐɜɌè ɖɚə-

ɖɜɑɘɑəɞɌ ɛɚ ɞɜɑɘ ɛɜɚɑɖɢɔɫɘ. Ⱥɛɜɑɐɑɗɫɗɔ ɛɚ-

ɖɌɓɌɞɑɗɨ ɚɐəɚɜɚɐəɚɝɞɔ ɖɚəɖɜɑɘɑəɞɌ ɛɚ ɘɑɞɚɐɔ-

ɖɑ, ɛɜɑɐɗɚɒɑəəɚɕ Ȱ.Ȭ. ȭɚɍɧɗɑɎɧɘ ɔ ɐɜ. (2018) 

[10]. ȻɚɖɌɓɌɞɑɗɨ ɚɐəɚɜɚɐəɚɝɞɔ ɖɌɘəɫ Ɏɧɣɔɝɗɫ-

ɗɔ ɛɟɞɑɘ ɚɛɜɑɐɑɗɑəɔɫ ɝɚɚɞəɚɤɑəɔɫ ɝɜɑɐəɑɕ 

ɛɗɚɥɌɐɔ çɫɐɜɌè ɖɚəɖɜɑɘɑəɞɌ ɖ ɝɜɑɐəɑɕ ɛɗɚɥɌ-

ɐɔ ɖɚəɖɜɑɘɑəɞɌ Ɏ ɛɜɚɢɑəɞɌɡ. 

ȼɑɓɟɗɨɞɌɞɧ. 

ȶɌɣɑɝɞɎɑəəɧɑ ɔ ɖɚɗɔɣɑɝɞɎɑəəɧɑ ɖɚɘɛɨɪ-

ɞɑɜəɚ-ɞɚɘɚɏɜɌɠɔɣɑɝɖɔɑ ɛɚɖɌɓɌɞɑɗɔ ɜɑɓɔɐɟɌɗɨ-

əɧɡ ɖɚəɖɜɑɘɑəɞɚɎ ɛɚɣɑɖ ɛɜɑɐɝɞɌɎɗɑəɧ Ɏ ɞɌɍ-

ɗɔɢɑ ʈ1. 

ȽɚɏɗɌɝəɚ ɛɚɗɟɣɑəəɧɘ ɐɌəəɧɘ, ɜɑɓɔɐɟɌɗɨ-

əɧɑ ɖɚəɖɜɑɘɑəɞɧ ɟ ɛɌɢɔɑəɞɚɎ ɚɍɑɔɡ ɏɜɟɛɛ Ɏ 

ɍɚɗɨɤɔəɝɞɎɑ ɝɗɟɣɌɑɎ ɗɚɖɌɗɔɓɚɎɌɗɔɝɨ Ɏ əɔɒəɑɕ 

ɏɜɟɛɛɑ ɣɌɤɑɣɑɖ. 

ɀɚɜɘɌ ɜɑɓɔɐɟɌɗɨəɧɡ ɖɚəɖɜɑɘɑəɞɚɎ ɟ ɛɌ-

ɢɔɑəɞɚɎ 1-ɕ ɏɜɟɛɛɧ ɍɧɗɌ ɛɜɑɔɘɟɥɑɝɞɎɑəəɚ əɑ-

ɛɜɌɎɔɗɨəɚɕ (62,5%), Ɏɚ 2-ɕ  ð ɛɜɌɎɔɗɨəɚɕ (75%). 

ȻɚɖɌɓɌɞɑɗɨ ɘɑɐɔɌə (Me) ɝɜɑɐəɑɕ ɛɗɚɞəɚ-

ɝɞɔ ɖɚəɖɜɑɘɑəɞɚɎ ɔ ɔɡ çɫɐɑɜè Ɏ 1-ɕ ɏɜɟɛɛɑ ɝɚ-

ɝɞɌɎɔɗ 647,54Ñ259,26 HU ɔ 936,23Ñ353,73 HU, 

Ɏɚ 2-ɕ ɍɧɗ ɜɌɎɑə423,34Ñ208,07 HU ɔ 

560,5Ñ339,98 HUɝɚɚɞɎɑɞɝɞɎɑəəɚ. 

ȮɑɗɔɣɔəɌ Me ɝɜɑɐəɑɕ ɛɗɚɥɌɐɔ ɖɚəɖɜɑ-

ɘɑəɞɚɎ ɔ ɔɡ çɫɐɑɜè ɟ ɛɌɢɔɑəɞɚɎ 1-ɕ ɏɜɟɛɛɧ ɝɚ-

ɝɞɌɎɔɗɌ 169,06Ñ38,81 ɘɘ2 ɔ 8,63Ñ6,96 ɘɘ2,Ɍ ɟ 

2-ɕ ɏɜɟɛɛɧ ð 137,19Ñ40,75 ɘɘ2 ɔ 13,58Ñ4,62 

ɘɘ2 ɝɚɚɞɎɑɞɝɞɎɑəəɚ. 

ȿ ɛɌɢɔɑəɞɚɎ 1-ɕ ɏɜɟɛɛɧ Me ɖɚɩɠɠɔɢɔɑə-

ɞɚɎ ɚɐəɚɜɚɐəɚɝɞɔ ɖɚəɖɜɑɘɑəɞɚɎ ɍɧɗɌ ɜɌɎ-

əɌ5,37Ñ4,58%, ɟ 2-ɕ ɏɜɟɛɛɧ ð 10,15Ñ2,2%. 

ȹɌɔɍɚɗɨɤɔɕ ɜɌɓɘɑɜ ɜɑɓɔɐɟɌɗɨəɚɏɚ ɖɚə-

ɖɜɑɘɑəɞɌ ɟ ɛɌɢɔɑəɞɚɎ 1-ɕ ɔ 2-ɕ ɏɜɟɛɛ ɍɧɗ 

ɔɐɑəɞɔɣəɧɘ, ɘɑɐɔɌəɌ ɘɌɖɝɔɘɌɗɨəɚɏɚ ɜɌɓɘɑɜɌ 

ɝɚɝɞɌɎɔɗɌ 13,87Ñ2,93 ɘɘ ɔ 11,55Ñ3,9 ɘɘ ɝɚɚɞ-

ɎɑɞɝɞɎɑəəɚ. 

ȻɜɚɎɑɐɑəəɧɕ ɝɞɌɞɔɝɞɔɣɑɝɖɔɕ ɌəɌɗɔɓ ɛɚ-

ɗɟɣɑəəɧɡ ɐɌəəɧɡ ɛɜɔ ɚɛɜɑɐɑɗɑəɔɔ ɖɚɩɠɠɔɢɔ-

ɑəɞɌ ɖɚɜɜɑɗɫɢɔɔ ȽɛɔɜɘɑəɌ ɎɧɫɎɔɗ ɝɞɌɞɔɝɞɔɣɑ-

ɝɖɔ ɓəɌɣɔɘɧɑ ɓɌɎɔɝɔɘɚɝɞɔ ɘɑɒɐɟ ɔɓɘɑɜɫɑɘɧ-

ɘɔ ɛɚɖɌɓɌɞɑɗɫɘɔ. ȹɌɔɍɚɗɨɤɑɑ ɓəɌɣɑəɔɑ ɖɚɩɠ-

ɠɔɢɔɑəɞɌ ɚɞɘɑɣɌɗɚɝɨ ɟ ɛɚɖɌɓɌɞɑɗɫ ɚɐəɚɜɚɐəɚ-

ɝɞɔ ɖɚəɖɜɑɘɑəɞɌ (Ȑ=-0,62, ɛɜɔ p<0,05). 

Ȼɜɔ ɛɜɚɎɑɐɑəɔɔ ROC-ɌəɌɗɔɓɌ ɝ ɚɛɜɑɐɑɗɑ-

əɔɑɘ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɔ ɔ ɝɛɑɢɔɠɔɣəɚɝɞɔ ɘɑɞɚ-

ɐɔɖɔ ɔɓɘɑɜɑəɔɫ ɛɚɖɌɓɌɞɑɗɑɕ ɜɑɓɔɐɟɌɗɨəɚɏɚ  
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ɖɚəɖɜɑɘɑəɞɌ ɛɗɚɥɌɐɨ ɛɚɐ ɖɜɔɎɚɕ ɝɚɝɞɌɎɔɗɌ: 

AUC ɚɐəɚɜɚɐəɚɝɞɔ=0,86Ñ0,037; AUC ɛɗɚɥɌɐɔ 

ɖɚəɖɜɑɘɑəɞɌ=0,95Ñ0,028; AUC ɛɗɚɥɌɐɔ çɫɐ-

ɜɌè=0,61Ñ0,069; AUC ɝɜɑɐəɑɕ ɛɗɚɞəɚɝɞɔ ɖɚə-

ɖɜɑɘɑəɞɌ=0,75Ñ0,058; AUC ɝɜɑɐəɑɕ ɛɗɚɞəɚɝɞɔ 

çɫɐɜɌè=0,79Ñ0,056 (ɜɔɝ. 1). 

Ⱥɍɝɟɒɐɑəɔɑ. 

Ȯ ɛɜɚɎɑɐɑəəɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɍɧɗɔ ɔɓɟɣɑ-

əɧ ɖɌɣɑɝɞɎɑəəɧɑ ɔ ɖɚɗɔɣɑɝɞɎɑəəɧɑ ɛɚɖɌɓɌɞɑɗɔ 

ɜɑɓɔɐɟɌɗɨəɧɡ ɖɚəɖɜɑɘɑəɞɚɎ ɛɚɣɑɖ ɛɚ ɐɌəəɧɘ 

ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ. ȼɑɓɟɗɨɞɌɞɧ ɔɝɝɗɑ-

ɐɚɎɌəɔɫ ɛɚɖɌɓɌɗɔ, ɣɞɚ ɟ 62,5% ɛɌɢɔɑəɞɚɎ 1-ɕ 

ɏɜɟɛɛɧ ɜɑɓɔɐɟɌɗɨəɧɑ ɖɚəɖɜɑɘɑəɞɧ ɔɘɑɗɔ əɑ-

ɛɜɌɎɔɗɨəɟɪ ɠɚɜɘɟ, Ɏ ɞɚ Ɏɜɑɘɫ ɖɌɖ Ɏɚ 2-ɕ ɏɜɟɛ-

ɛɑ ɛɜɑɚɍɗɌɐɌɗɔ ɖɚəɖɜɑɘɑəɞɧ ɛɜɌɎɔɗɨəɚɕ ɠɚɜ-

ɘɧ (75%). Ȼɚɗɟɣɑəəɧɑ ɐɌəəɧɑ ɝɚɚɞəɚɝɫɞɝɫ ɝ 

ɔɝɝɗɑɐɚɎɌəɔɑɘ Ɋ.Ȯ. ȼɚɥɔəɌ(2013), ɖɚɞɚɜɧɕ 

ɚɞɘɑɣɌɗ, ɣɞɚ ɛɚɗɔɏɚəɌɗɨəɌɫ ɠɚɜɘɌ ɔ əɑɜɚɎəɧɕ 

ɡɌɜɌɖɞɑɜ ɖɌɘəɫ ɝəɔɒɌɪɞ Ɏɑɜɚɫɞəɚɝɞɨ ɝɌɘɚɝɞɚ-

ɫɞɑɗɨəɚɏɚ ɚɞɡɚɒɐɑəɔɫ ɖɌɘəɫ [13]. 

ȿ ɛɌɢɔɑəɞɚɎ ɚɍɑɔɡ ɏɜɟɛɛ Ɏ ɍɚɗɨɤɔəɝɞɎɑ 

ɝɗɟɣɌɑɎ ɜɑɓɔɐɟɌɗɨəɧɑ ɖɚəɖɜɑɘɑəɞɧ ɗɚɖɌɗɔɓɚ-

ɎɌɗɔɝɨ Ɏ əɔɒəɑɕ ɏɜɟɛɛɑ ɣɌɤɑɣɑɖ. Ȯ ɜɌɍɚɞɑ ȶ. 

Incietal., (2007) ɟɝɞɌəɚɎɗɑəɚ, ɣɞɚ ɟ 33,3% ɛɌɢɔ-

ɑəɞɚɎ ɝ ɖɌɘəɫɘɔ əɔɒəɑɕ ɣɌɤɑɣɖɔ əɌɍɗɪɐɌɑɞɝɫ 

ɜɚɝɞ ɖɚəɖɜɑɘɑəɞɚɎ, Ɍ 11% ɞɜɑɍɟɑɞɝɫ ɚɛɑɜɌɞɔɎ-

 

ȼɔɝ. 1 Ɍ (Fig. 1 Ɍ) 

 

ȼɔɝ. 1 ɍ (Fig. 1 b) 

 

ȼɔɝ. 1 Ɏ (Fig. 1 ɝ) 

 

ȼɔɝ. 1 ɏ (Fig. 1 d) 

 

ȼɔɝ. 1 ɐ (Fig. 1 ɑ) 

ȼɔɝ. 1.      ROC-ɖɜɔɎɌɫ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɔ ɔ ɝɛɑɢɔɠɔɣəɚɝɞɔ. 

Ɍ - ɚɐəɚɜɚɐəɚɝɞɔ ɜɑɓɔɐɟɌɗɨəɚɏɚ ɖɚəɖɜɑɘɑəɞɌ ɟ ɍɚɗɨəɧɡ əɑɠɜɚɗɔɞɔɌɓɚɘ. ȻɗɚɥɌɐɨ ɛɚɐ ɖɜɔɎɚɕ 

AUC=0,86Ñ0,037. ɍ - ɝɜɑɐəɑɕ ɛɗɚɞəɚɝɞɔ ɜɑɓɔɐɟɌɗɨəɚɏɚ ɖɚəɖɜɑɘɑəɞɌ ɟ ɍɚɗɨəɧɡ əɑɠɜɚɗɔɞɔɌɓɚɘ. ȻɗɚɥɌɐɨ ɛɚɐ 

ɖɜɔɎɚɕ AUC=0,75Ñ0,058. Ɏ - ɝɜɑɐəɑɕ ɛɗɚɞəɚɝɞɔ çɫɐɜɌè ɜɑɓɔɐɟɌɗɨəɚɏɚ ɖɚəɖɜɑɘɑəɞɌ ɟ ɍɚɗɨəɧɡ əɑɠɜɚɗɔɞɔɌɓɚɘ. 

ȻɗɚɥɌɐɨ ɛɚɐ ɖɜɔɎɚɕ AUC=0,79Ñ0,056. ɏ - ɝɜɑɐəɑɕ ɛɗɚɥɌɐɔ ɜɑɓɔɐɟɌɗɨəɚɏɚ ɖɚəɖɜɑɘɑəɞɌ ɟ ɍɚɗɨəɧɡ əɑɠɜɚɗɔ-

ɞɔɌɓɚɘ. ȻɗɚɥɌɐɨ ɛɚɐ ɖɜɔɎɚɕ AUC=0,95Ñ0,028. ɐ - ɝɜɑɐəɑɕ ɛɗɚɥɌɐɔ çɫɐɜɌè ɜɑɓɔɐɟɌɗɨəɚɏɚ ɖɚəɖɜɑɘɑəɞɌ ɟ 

ɍɚɗɨəɧɡ əɑɠɜɚɗɔɞɔɌɓɚɘ. ȻɗɚɥɌɐɨ ɛɚɐ ɖɜɔɎɚɕ AUC=0,61Ñ0,069. 

Fig. 1.   ROC-sensitivity and specificity curve.  

Ɍ - homogeneity of residual concretion in patients with nephrolithiasis. Area under the curve AUC=0.86Ñ0.037.     

b - average density of residual concretion in patients with nephrolithiasis. Area under the curve AUC= 0.75Ñ0.058. 

ɝ - the average density of the "core" residual concretion in patients with nephrolithiasis. Area under the curve 

AUC=0.79Ñ0.056. d - the average area of residual concretion in patients with nephrolithiasis. Area under the curve 

AUC=0.95Ñ0.028. e - the average area of the "core" residual concretion in patients with nephrolithiasis. Area under 

the curve AUC=0.61Ñ0.069 
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əɚɑ ɗɑɣɑəɔɑ [14]. 

Ȯ ɔɝɝɗɑɐɚɎɌəɔɔ Ȭ.Ȭ. ɄɑɎɧɜɔəɌ ɔ ɝɚɌɎɞ., 

(2018) ɚɞɘɑɣɌɑɞɝɫ ɎɌɒəɚɝɞɨ ɟɣɑɞɌ ɛɗɚɞəɚɝɞɔ 

ɖɚəɖɜɑɘɑəɞɚɎ, ɚɛɜɑɐɑɗɫɑɘɚɕ ɛɚ ɐɌəəɧɘ ɖɚɘ-

ɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ. ȰɌəəɧɕ ɛɚɖɌɓɌɞɑɗɨ 

ɌɎɞɚɜɧ ɛɜɑɐɗɌɏɌɪɞ ɜɌɝɝɘɌɞɜɔɎɌɞɨ Ɏ ɖɌɣɑɝɞɎɑ 

ɠɌɖɞɚɜɌ ɛɜɚɏəɚɓɌ ɩɠɠɑɖɞɔɎəɚɝɞɔ ɗɑɣɑəɔɫ, ɍɗɌ-

ɏɚɐɌɜɫ ɚɛɞɔɘɌɗɨəɚɘɟ ɛɚɐɚɍɜɟ ɝɛɚɝɚɍɌ ɜɌɓɜɟ-

ɤɑəɔɫ ɖɌɘəɑɕ [15]. ȱ.Ƚ. ȹɔɖɟɗɔəɌ ɔ ɝɚɌɎɞ. 

(2013), ɟɝɞɌəɚɎɔɗɔ, ɣɞɚ ɖɚəɖɜɑɘɑəɞɧ ɝ ɛɗɚɞəɚ-

ɝɞɨɪ ɘɑəɑɑ 400 HU ɐɚɗɒəɧ ɛɚɐɎɑɜɏɌɞɨɝɫ ɐɔ-

ɝɞɌəɢɔɚəəɚɕ ɗɔɞɚɞɜɔɛɝɔɔ Ɏ ɝɚɣɑɞɌəɔɔ ɝ ɖɚə-

ɝɑɜɎɌɞɔɎəɚɕ ɗɔɞɚɗɔɞɔɣɑɝɖɚɕ ɞɑɜɌɛɔɑɕ [16]. Ȯ 

ɝɗɟɣɌɑ ɖɚəɖɜɑɘɑəɞɚɎ ɝɚ ɝɜɑɐəɔɘɔ ɛɚɖɌɓɌɞɑɗɫ-

ɘɔ ɐɑəɝɔɞɚɘɑɞɜɔɣɑɝɖɚɕ ɛɗɚɞəɚɝɞɔ (400ð600 

HU) ɌɎɞɚɜɧ ɜɑɖɚɘɑəɐɟɪɞ ɛɜɔɘɑəɫɞɨ ɘɌɗɚɔəɎɌ-

ɓɔɎəɧɑ ɘɑɞɚɐɧ ɗɑɣɑəɔɫ: ɐɔɝɞɌəɢɔɚəəɟɪ ɔɗɔ 

ɖɚəɞɌɖɞəɟɪ ɗɔɞɚɞɜɔɛɝɔɪ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɗɚ-

ɖɌɗɔɓɌɢɔɔ ɔ ɜɌɓɘɑɜɚɎ ɖɚəɖɜɑɘɑəɞɚɎ [17]. Ȯ 

ɛɜɚɎɑɐɑəəɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɘɑɐɔɌəɧ ɝɜɑɐəɑɕ 

ɛɗɚɞəɚɝɞɔ ɖɚəɖɜɑɘɑəɞɚɎ ɔ ɔɡ çɫɐɑɜè ɟ ɛɌɢɔɑə-

ɞɚɎ 1-ɕ ɏɜɟɛɛɧ ɍɧɗɔ ɍɚɗɨɤɑ, ɣɑɘ ɟ 2-ɕ əɌ 

34,62% ɔ 40,13% ɝɚɚɞɎɑɞɝɞɎɑəəɚ, ɣɞɚ ɏɚɎɚɜɔɞ ɚ 

əɑɚɍɡɚɐɔɘɚɝɞɔ ɛɜɔɘɑəɑəɔɫ ɜɌɓɗɔɣəɧɡ ɞɌɖɞɔɖ 

ɗɑɣɑəɔɫ. 

Ȱɚɛɚɗəɔɞɑɗɨəɚ ɝ ɢɑɗɨɪ ɍɚɗɑɑ  ɐɑɞɌɗɨəɚɏɚ 

ɔɓɟɣɑəɔɫ ɝɞɜɟɖɞɟɜɧ ɖɚəɖɜɑɘɑəɞɌ  ɛɜɑɐɗɚɒɑəɚ 

ɚɛɜɑɐɑɗɫɞɨ ɐɚɛɚɗəɔɞɑɗɨəɧɕ ȸȽȶȾ ɛɜɔɓəɌɖ ð 

çɖɚɩɠɠɔɢɔɑəɞ ɚɐəɚɜɚɐəɚɝɞɔè. ȰɌəəɧɕ ɛɚɖɌɓɌ-

ɞɑɗɨ ɚɞɜɌɒɌɑɞ ɝɞɜɟɖɞɟɜɟ ɖɚəɖɜɑɘɑəɞɌ ɔ Ɏɧɝɣɔ-

ɞɧɎɌɑɞɝɫ ɔɓ ɝɚɚɞəɚɤɑəɔɫ ɛɗɚɥɌɐɔ çɫɐɜɌè ɖ ɚɍ-

ɥɑɕ ɛɗɚɥɌɐɔ ɖɚəɖɜɑɘɑəɞɌ Ɏ ɓɌɐɌəəɚɕ ɛɜɚɑɖ-

ɢɔɔ. ȽɚɏɗɌɝəɚ ɛɚɗɟɣɑəəɧɘ ɐɌəəɧɘ Me ɖɚɩɠ-

ɠɔɢɔɑəɞɚɎ ɚɐəɚɜɚɐəɚɝɞɔ ɜɑɓɔɐɟɌɗɨəɚɏɚ ɖɚə-

ɖɜɑɘɑəɞɌ ɟ ɛɌɢɔɑəɞɚɎ 1-ɕ ɏɜɟɛɛɧ ɍɧɗɌ Ɏ 1,89 

ɜɌɓɌ əɔɒɑ, ɣɑɘ ɟ 2-ɕ. Ȯ ɛɜɚɎɑɐɑəəɧɡ ɜɌəɑɑ ɔɝ-

ɝɗɑɐɚɎɌəɔɫɡ ɍɧɗɚ ɟɝɞɌəɚɎɗɑəɚ, ɣɞɚ ɔɓɘɑɜɑəɔɑ 

ɖɚɩɠɠɔɢɔɑəɞɌ ɚɐəɚɜɚɐəɚɝɞɔ ɛɚɓɎɚɗɫɑɞ ɚɛɞɔ-

ɘɔɓɔɜɚɎɌɞɨ Ɏɧɍɚɜ ɘɑɞɚɐɔɖɔ ɩɗɔɘɔəɌɢɔɔ ɖɚə-

ɖɜɑɘɑəɞɌ ɔ ɛɚɎɧɝɔɞɨ ɟɝɛɑɤəɚɝɞɨ ɗɔɞɚɞɜɔɛɝɔɕ 

ɐɚ 75,8% [12]. 

Ƚɞɚɔɞ ɚɞɘɑɞɔɞɨ, ɣɞɚ ɜɌɓɗɔɣɔɑ ɘɑɐɔɌə 

ɘɌɖɝɔɘɌɗɨəɚɏɚ ɜɌɓɘɑɜɌ ɜɑɓɔɐɟɌɗɨəɚɏɚ ɖɚəɖɜɑ-

ɘɑəɞɌ ɟ ɛɌɢɔɑəɞɚɎ ɚɍɑɔɡ ɏɜɟɛɛ əɑ ɫɎɗɫɗɚɝɨ ɝɞɌ-

ɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɧɘ, ɞɌɖ ɖɌɖ ɟɖɗɌɐɧɎɌɗɚɝɨ Ɏ 

ɓəɌɣɑəɔɫ ɝɞɌəɐɌɜɞəɚɏɚ ɚɞɖɗɚəɑəɔɫ Ɏ ɚɍɑɔɡ 

ɏɜɟɛɛɌɡ. 

Ȯ ɛɜɚɢɑɝɝɑ ɝɞɌɞɔɝɞɔɣɑɝɖɚɕ ɚɍɜɌɍɚɞɖɔ ɛɜɔ 

ɌəɌɗɔɓɑ ɖɚɩɠɠɔɢɔɑəɞɚɎ ɖɚɜɜɑɗɫɢɔɔ ȽɛɔɜɘɑəɌ 

ɍɧɗɚ ɎɧɫɎɗɑəɚ əɌɗɔɣɔɑ ɚɍɜɌɞəɚɕ ɓɌɘɑɞəɚɕ ɝɞɌ-

ɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɚɕ (p<0,05) ɓɌɎɔɝɔɘɚɝɞɔ 

ɘɑɒɐɟ ɛɚɖɌɓɌɞɑɗɑɘ ɖɚɩɠɠɔɢɔɑəɞɌ ɚɐəɚɜɚɐəɚ-

ɝɞɔ ɜɑɓɔɐɟɌɗɨəɚɏɚ ɖɚəɖɜɑɘɑəɞɌ ɔ ɐɚɝɞɔɒɑəɔɑɘ 

ɛɚɗəɚɏɚ ɚɝɎɚɍɚɒɐɑəɔɫ ɛɚɣɖɔ ɚɞ ɖɚəɖɜɑɘɑəɞɌ 

ɛɚɝɗɑ ɛɜɚɎɑɐɑəɔɫ ɖɚəɝɑɜɎɌɞɔɎəɚɕ ɞɑɜɌɛɔɔ. ȱɝ-

ɗɔ ɛɚɖɌɓɌɞɑɗɨ ɚɐəɚɜɚɐəɚɝɞɔ ɜɑɓɔɐɟɌɗɨəɚɏɚ ɖɚə-

ɖɜɑɘɑəɞɌ ɝɚɚɞɎɑɞɝɞɎɚɎɌɗ 9% ɔ ɍɚɗɑɑ, ɞɚ Ɏɑɜɚɫɞ-

əɚɝɞɨ ɝɌɘɚɝɞɚɫɞɑɗɨəɚɕ ɑɏɚ ɩɗɔɘɔəɌɢɔɔ ɍɧɗɌ 

ɜɌɎəɌ 85% ɔ ɍɚɗɑɑ. ȺɝɞɌɗɨəɧɑ ɔɓɘɑɜɫɑɘɧɑ ɛɚ-

ɖɌɓɌɞɑɗɔ ɞɌɖ ɒɑ ɔɘɑɗɔ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɧɑ 

(p<0,05) ɓɌɎɔɝɔɘɚɝɞɔ, ɚɐəɌɖɚ ɚəɔ ɚɖɌɓɧɎɌɗɔ 

ɘɑəɨɤɑɑ Ɏɗɔɫəɔɑ əɌ ɔɝɡɚɐ ɗɑɣɑəɔɫ. 

ȯɜɌɠɔɣɑɝɖɚɑ ɛɜɑɐɝɞɌɎɗɑəɔɑ ROC-ɖɜɔɎɧɡ 

ɛɚɖɌɓɌɞɑɗɫ ɖɚɩɠɠɔɢɔɑəɞɌ ɚɐəɚɜɚɐəɚɝɞɔ ɛɜɚ-

ɐɑɘɚəɝɞɜɔɜɚɎɌɗɚ ɡɚɜɚɤɑɑ ɖɌɣɑɝɞɎɚ ɘɚɐɑɗɔ, 

ɛɗɚɥɌɐɨ ɛɚɐ ɖɜɔɎɚɕ (AUC) ɝɚɝɞɌɎɔɗɌ 

0,86Ñ0,037.ȺɝɞɌɗɨəɧɑ ɛɚɖɌɓɌɞɑɗɔ ɜɑɓɔɐɟɌɗɨəɧɡ 

ɖɚəɖɜɑɘɑəɞɚɎ ɛɚ ɜɑɓɟɗɨɞɌɞɌɘ ɛɜɚɎɑɐɑəəɚɏɚ 

ROC-ɌəɌɗɔɓɌ ɞɌɖ ɒɑ ɡɌɜɌɖɞɑɜɔɓɚɎɌɗɔɝɨ Ɏɧɝɚ-

ɖɚɕ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨɪ ɔ ɝɛɑɢɔɠɔɣəɚɝɞɨɪ: AUC 

ɛɗɚɥɌɐɔ ɖɚəɖɜɑɘɑəɞɌ=0,95Ñ0,028; AUC ɛɗɚɥɌ-

ɐɔ çɫɐɜɌè=0,61Ñ0,069; AUC ɝɜɑɐəɑɕ ɛɗɚɞəɚɝɞɔ 

ɖɚəɖɜɑɘɑəɞɌ=0,75Ñ0,058; AUC ɝɜɑɐəɑɕ ɛɗɚɞəɚ-

ɝɞɔ çɫɐɜɌè=0,79Ñ0,056.  

ȮɧɎɚɐɧ. 

Ȼɚɗɟɣɑəəɧɑ ɜɑɓɟɗɨɞɌɞɧ ɜɌɝɤɔɜɫɪɞ ɛɜɑɐ-

ɝɞɌɎɗɑəɔɫ ɚ Ɏɚɓɘɚɒəɚɝɞɫɡ ɚɐəɚɩəɑɜɏɑɞɔɣɑɝɖɚɕ 

ȸȽȶȾ Ɏ ɘɟɗɨɞɔɛɌɜɌɘɑɞɜɔɣɑɝɖɚɕ ɚɢɑəɖɑ 

ɝɎɚɕɝɞɎ ɜɑɓɔɐɟɌɗɨəɧɡ ɖɚəɖɜɑɘɑəɞɚɎ. ȻɚɖɌɓɌ-

ɞɑɗɨ ɖɚɩɠɠɔɢɔɑəɞɌ ɚɐəɚɜɚɐəɚɝɞɔ ɚɍɗɌɐɌɑɞ Ɏɧ-

ɝɚɖɚɕ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨɪ ɔ ɝɛɑɢɔɠɔɣəɚɝɞɨɪ 

(ɛɗɚɥɌɐɨ ɛɚɐ ɖɜɔɎɚɕ AUC=0,86Ñ0,037) ɔ ɘɚɒɑɞ 

ɍɧɞɨ ɔɝɛɚɗɨɓɚɎɌə Ɏ ɖɌɣɑɝɞɎɑ ɚɍɦɑɖɞɔɎəɚɏɚ ɖɜɔ-

ɞɑɜɔɫ ɛɜɔ ɚɛɜɑɐɑɗɑəɔɔ əɌɛɜɌɎɗɑəɔɫ ɗɑɣɑɍəɚɕ 

ɝɞɜɌɞɑɏɔɔ ɐɗɫ ɛɌɢɔɑəɞɚɎ ɛɚɝɗɑ ɛɑɜɖɟɞɌəəɚɕ 

əɑɠɜɚɗɔɞɚɞɜɔɛɝɔɔ.   

ȴɝɞɚɣəɔɖ ɠɔəɌəɝɔɜɚɎɌəɔɫ ɔ  ɖɚəɠɗɔɖɞ 

ɔəɞɑɜɑɝɚɎ. 

ȬɎɞɚɜɧ ɐɌəəɚɕ ɝɞɌɞɨɔ ɛɚɐɞɎɑɜɐɔɗɔ ɚɞɝɟɞ-

ɝɞɎɔɑ ɠɔəɌəɝɚɎɚɕ ɛɚɐɐɑɜɒɖɔ ɔɝɝɗɑɐɚɎɌəɔɫ ɔ 

ɖɚəɠɗɔɖɞɌ ɔəɞɑɜɑɝɚɎ, ɚ ɖɚɞɚɜɧɡ əɑɚɍɡɚɐɔɘɚ 

ɝɚɚɍɥɔɞɨ.
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ɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. Ⱥɢɑəɔɞɨ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɑ Ɏɚɓɘɚɒəɚɝɞɔ ɖɚɘɛɨɪɞɑɜəɚɕ 

ɞɚɘɚɏɜɌɠɔɔ ɔ ɜɌɐɔɚəɟɖɗɔɐəɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ Ɏ ɎɧɫɎɗɑəɔɔ ɠɌɖɞɚɜɚɎ ɜɔɝɖɌ 

ɘɑɞɌɝɞɌɞɔɣɑɝɖɚɏɚ ɛɚɜɌɒɑəɔɫ ɖɚɝɞəɧɡ ɝɞɜɟɖɞɟɜ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɖɌɜɢɔəɚɘɚɕ 

ɛɚɣɑɣəɚɕ ɗɚɡɌəɖɔ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. Ȯ ɔɝɝɗɑɐɚɎɌəɔɔ ɛɜɔəɫɗ ɟɣɌɝɞɔɑ 31 ɛɌɢɔɑəɞ ɝ ɜɌɝɛɜɚ-

ɝɞɜɌəɑəəɚɕ ɖɌɜɢɔəɚɘɚɕ ɗɚɡɌəɖɔ, ɔɘɑɪɥɔɕ ɘɑɞɌɝɞɌɞɔɣɑɝɖɔɑ ɛɚɜɌɒɑəɔɫ. Ȯɝɑɘ ɛɌɢɔɑə-

ɞɌɘ ɛɜɚɎɚɐɔɗɔɝɨ ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ (ȶȾ) ɔ ɚɝɞɑɚɝɢɔəɞɔɏɜɌɠɔɫ. 

ȼɑɓɟɗɨɞɌɞɧ. Ȼɜɔ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ ɍɧɗɔ ɎɧɫɎɗɑəɧ ɛɚɜɌɒɑəɔɫ ɖɚɝɞɑɕ 

ɟ 15 (65,22 %) ɚɍɝɗɑɐɚɎɌəəɧɡ, ɛɜɔ ȺɀɉȶȾ-ɔɝɝɗɑɐɚɎɌəɔɔ ɍɧɗɔ ɛɚɐɞɎɑɜɒɐɑəɧ ɐɌəəɧɑ 

ȶȾ-ɔɝɝɗɑɐɚɎɌəɔɫ ɔ ɎɛɑɜɎɧɑ ɐɔɌɏəɚɝɞɔɜɚɎɌəɧ ɖɚɝɞəɧɑ ɘɑɞɌɝɞɌɓɧ ɟ 8 (34,78 %). Ƚɜɑɐɔ 

əɔɡ ɟ 19 (82,6%) ɛɌɢɔɑəɞɚɎ ɚɛɜɑɐɑɗɫɗɚɝɨ ɛɚɜɌɒɑəɔɑ ɛɑɜɎɧɡ ɐɎɟɡ ɛɚɓɎɚəɖɚɎ ɛɚɫɝəɔɣ-

əɚɏɚ ɚɞɐɑɗɌ ɛɚɓɎɚəɚɣəɔɖɌ. Ȯ 36,84% ɝɗɟɣɌɑɎ (7 ɛɌɢɔɑəɞɚɎ) ð ɔɓɚɗɔɜɚɎɌəəɌɫ ɔəɎɌɓɔɫ L1 

ɔ L2 ɛɚɓɎɚəɖɚɎ. ȿ 12 ɚɍɝɗɑɐɚɎɌəəɧɡ (63,16%), ɛɚɘɔɘɚ ɘɑɞɌɝɞɌɓɔɜɚɎɌəɔɫ Ɏ L1 ɔ L2 ɛɚ-

ɓɎɚəɖɔ, ɚɍəɌɜɟɒɑəɚ ɛɚɜɌɒɑəɔɑ ɐɜɟɏɔɡ ɖɚɝɞɑɕ. ȴəɎɌɓɔɫ ɞɚɗɨɖɚ ɛɚɫɝəɔɣəɧɡ ɛɚɓɎɚəɖɚɎ 

ɐɔɌɏəɚɝɞɔɜɚɎɌəɌ ɟ 8 (42,11%) ɛɌɢɔɑəɞɚɎ. ȶɚɝɞəɧɑ ɘɑɞɌɝɞɌɓɧ, Ɏɧɡɚɐɫɥɔɑ ɓɌ ɛɜɑɐɑɗɧ 

ɛɚɫɝəɔɣəɚɏɚ ɚɞɐɑɗɌ ɛɚɓɎɚəɚɣəɔɖɌ, ɎɧɫɎɗɑəɧ ɟ 4 (21,05%) ɚɍɝɗɑɐɚɎɌəəɧɡ. 4 (17,39%) 

ɛɌɢɔɑəɞɌ ɔɘɑɗɔ ɘɑɞɌɝɞɌɞɔɣɑɝɖɚɑ ɛɚɜɌɒɑəɔɑ ɖɚɝɞɑɕ ɍɑɓ ɔəɎɌɓɔɔ L1 ɔ L2 ɛɚɓɎɚəɖɚɎ. 

ȳɌɖɗɪɣɑəɔɑ. ȸɑɞɚɐɧ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɛɚɓɎɚɗɫɪɞ ɝ Ɏɧɝɚɖɚɕ ɐɔɌɏəɚɝɞɔɣɑ-

ɝɖɚɕ ɞɚɣəɚɝɞɨɪ ɚɛɜɑɐɑɗɫɞɨ ɘɑɞɌɝɞɌɞɔɣɑɝɖɔɑ ɛɚɜɌɒɑəɔɫ ɖɚɝɞɑɕ ɛɜɔ ɟɜɚɞɑɗɔɌɗɨəɚɕ 

ɖɌɜɢɔəɚɘɑ. ȶɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ ɔɘɑɑɞ ɐɚɝɞɌɞɚɣəɟɪ ɜɌɓɜɑɤɌɪɥɟɪ ɝɛɚɝɚɍəɚɝɞɨ 

Ɏ ɚɞəɚɤɑəɔɔ ɎɧɫɎɗɑəɔɫ ɛɚɜɌɒɑəɔɫ ɖɚɝɞɑɕ. Ȼɜɔɘɑəɑəɔɑ ɗɟɣɑɎɧɡ ɘɑɞɚɐɚɎ ɔɝɝɗɑɐɚɎɌəɔɫ 

(ȶȾ ɔ ȺɀɉȶȾ) əɌ ɜɌəəɔɡ ɝɞɌɐɔɫɡ ɓɌɍɚɗɑɎɌəɔɫ ɝ ɢɑɗɨɪ ɐɔɌɏəɚɝɞɔɖɔ əɌɗɔɣɔɫ ɖɚɝɞəɧɡ 

ɘɑɞɌɝɞɌɓɚɎ ɛɚɓɎɚɗɔɞ ɎɧɍɜɌɞɨ əɌɔɍɚɗɑɑ ɖɚɜɜɑɖɞəɟɪ ɝɡɑɘɟ ɗɑɣɑəɔɫ ɛɌɢɔɑəɞɌ. 
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IDENTIFICATION OF RISK FACTORS FOR BONE METASTASES IN PATIENTS  

WITH RENAL PELVIS CANCER 

 

Chekhonatskaya  M.L.1, Kondrat õeva  O.A.1, Rossolovsky A.N.1, Kryuchkov  I.A.1,  

Nikolenko  V.N. 2, Bobylev  D.A.1, Velikanova  M.G.3,  

Kondratõeva D.A.1, Chekhonatsky I.A. 4 
 

urpose.  To assess the dia gnostic capabilities of computed tomography and radi o-

nuclide research in identifying risk factors for metastatic bone structure damage in 

patients with renal pelvic carcinoma.  

Materials and methods.  The study involved 31 patients with advanced pelvic carc i-

noma with metastatic lesions. All patients underwent computed tomography (CT) and ost e-

oscintigr aphy.  

Results.  Computed tomography revealed bone lesions in 15 (65.22 %) of the exa m-

ined p atients, CT data were confirmed in the case of SPECT studies, and bone metastases 

were diagnosed for the first time in 8 (34.78 %). Among them, 19 (82.6%) patients had a l e-

sion of the first two vertebrae of the lumbar spine. In 36.84% of cases (7 patients) isolated 

invasion of L1 and L2 vertebrae. In 12 patients (63.16%), in addition to metastasis to the L1 

and L2 vertebrae, lesions of other bones were found. Only lumbar vertebral invasion was 

diagnosed in 8 (42.11%) patients. Bone metastases extending beyond the lumbar spine were 

detected in 4 (21.05%) of the examined patient s. 4 (17.39%) patients had metastatic bone 

lesions without L1 and L2 vertebral invasion.  

Conclusion.  Radiological methods allow to determine metastatic bone lesions in 

urothelial carcinoma with high diagnostic accuracy. Computed tomography has sufficient 

resolution to detect bone lesions. The use of radiological methods (CT and SPECT) in the 

early stages of the disease to diagnose the presence of bone metastases will allow you to 

choose the most correct treatment regimen for the patient.  

  

 Keywords: urothe lial carcinoma, computed tomography, radionuclide examination, 

metastases.  
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Ɍ ɛɜɚɞɫɒɑəɔɔ ɛɚɝɗɑɐəɔɡ ɗɑɞ ɎɚɓɜɚɝɗɌ 

ɜɚɗɨ ɗɟɣɑɎɧɡ ɘɑɞɚɐɚɎ ɔɝɝɗɑɐɚɎɌəɔɫ Ɏ 

ɐɔɌɏəɚɝɞɔɖɑ ɘəɚɏɔɡ ɟɜɚɗɚɏɔɣɑɝɖɔɡ 

ɓɌɍɚɗɑɎɌəɔɕ [1 - 11]. ɂɑɗɧɕ ɜɫɐ ɛɌɞɚ-

ɗɚɏɔɣɑɝɖɔɡ ɛɜɚɢɑɝɝɚɎ ɚɜɏɌəɚɎ ɘɚɣɑ-

Ɏɧɐɑɗɔɞɑɗɨəɚɕ ɝɔɝɞɑɘɧ ɐɗɔɞɑɗɨəɚɑ Ɏɜɑɘɫ ɔɗɔ 

əɑ ɔɘɑɑɞ ɖɗɔəɔɣɑɝɖɔɡ ɛɜɚɫɎɗɑəɔɕ, ɔɗɔ ɖɗɔəɔ-

ɣɑɝɖɌɫ ɖɌɜɞɔəɌ ɡɌɜɌɖɞɑɜɔɓɟɑɞɝɫ ɝɞɑɜɞɧɘɔ 

ɐɌəəɧɘɔ [6 - 8].  

ȼɚɝɞ ɓɌɍɚɗɑɎɌɑɘɚɝɞɔ ɓɗɚɖɌɣɑɝɞɎɑəəɧɘɔ 

əɚɎɚɚɍɜɌɓɚɎɌəɔɫɘɔ ɔ ɝɘɑɜɞəɚɝɞɨ ɚɞ əɔɡ ɜɑɏɔ-

ɝɞɜɔɜɟɑɞɝɫ Ɏ ɍɚɗɨɤɔəɝɞɎɑ ɝɞɜɌə ɘɔɜɌ [1, 2, 3]. 

ȼɌɖ ɟɜɚɞɑɗɔɫ Ɏ ɝɞɜɟɖɞɟɜɑ ɓɗɚɖɌɣɑɝɞɎɑəəɧɡ əɚ-

ɎɚɚɍɜɌɓɚɎɌəɔɕ ɓɌəɔɘɌɑɞ 4 ɘɑɝɞɚ ɛɚɝɗɑ ɜɌɖɌ 

ɛɜɚɝɞɌɞɧ (ɔɗɔ ɘɚɗɚɣəɧɡ ɒɑɗɑɓ), ɗɑɏɖɚɏɚ ɔ ɖɚɗɚ-

ɜɑɖɞɌɗɨəɚɏɚ ɜɌɖɌ [4, 8, 11]. Ȯ ɝɞɜɌəɌɡ ȳɌɛɌɐəɚɕ 

ȱɎɜɚɛɧ ɖɌɒɐɧɕ ɏɚɐ əɌ 100 0000 əɌɝɑɗɑəɔɫ ɐɔ-

Ɍɏəɚɝɞɔɜɟɑɞɝɫ 1-2 ɝɗɟɣɌɫ ɟɜɚɞɑɗɔɌɗɨəɚɏɚ ɜɌɖɌ 

Ɏɑɜɡəɔɡ ɘɚɣɑɎɧɡ ɛɟɞɑɕ. ȭɚɗɨɤɔəɝɞɎɚ əɚɎɚɚɍ-

ɜɌɓɚɎɌəɔɕ ɛɚɣɑɣəɚɕ ɗɚɡɌəɖɔ ɔ ɘɚɣɑɞɚɣəɔɖɌ ɛɚ 

ɏɔɝɞɚɗɚɏɔɣɑɝɖɚɘɟ ɝɞɜɚɑəɔɪ ɫɎɗɫɪɞɝɫ ɛɑɜɑɡɚɐ-

əɚ-ɖɗɑɞɚɣəɧɘ ɜɌɖɚɘ [10]. ȳɗɚɖɌɣɑɝɞɎɑəəɚɑ ɛɚ-

ɜɌɒɑəɔɑ ɘɚɣɑɞɚɣəɔɖɚɎ ɎɝɞɜɑɣɌɑɞɝɫ Ɏ ɐɎɌ ɜɌɓɌ 

ɜɑɒɑ, ɣɑɘ ɜɌɖ ɗɚɡɌəɖɔ ɛɚɣɖɔ. ȹɌ ɘɚɘɑəɞ ɎɧɫɎ-

ɗɑəɔɫ əɚɎɚɚɍɜɌɓɚɎɌəɔɫ ɐɚ 60% ɍɚɗɨəɧɡ ɜɌɖɚɘ 

Ɏɑɜɡəɔɡ ɘɚɣɑɎɧɡ ɛɟɞɑɕ ɔɘɑɪɞ ɘɑɞɌɝɞɌɓɧ. 

ȹɌɔɍɚɗɑɑ ɣɌɝɞɚ ɖɌɜɢɔəɚɘɌ ɛɚɣɑɣəɚɕ ɗɚɡɌəɖɔ 

ɘɑɞɌɝɞɌɓɔɜɟɑɞ Ɏ ɗɔɘɠɌɞɔɣɑɝɖɔɑ ɟɓɗɧ, ɖɚɝɞɔ, 

ɗɑɏɖɔɑ, ɛɑɣɑəɨ, ɍɜɪɤɔəɟ [4]. ȹɚɎɧɑ ɜɌɓɜɌɍɚɞɖɔ 

Ɏ ɚɍɗɌɝɞɔ ɩəɐɚɝɖɚɛɔɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ, ɡɔɘɔɚɞɑ-

ɜɌɛɔɔ ɟɗɟɣɤɔɗɔ ɛɜɚɏəɚɓ ɐɗɫ ɛɌɢɔɑəɞɚɎ ɝ ɜɌɖɚɘ 

ɟɜɚɞɑɗɔɫ Ɏɑɜɡəɔɡ ɘɚɣɑɎɧɡ ɛɟɞɑɕ, ɣɞɚ ɛɚɐɣɑɜ-

ɖɔɎɌɑɞ ɌɖɞɟɌɗɨəɚɝɞɨ ɞɚɣəɚɏɚ ɔ ɜɌəəɑɏɚ ɎɧɫɎɗɑ-

əɔɫ ɔ ɚɛɜɑɐɑɗɑəɔɫ ɝɞɌɐɔɔ ɓɌɍɚɗɑɎɌəɔɫ ɝ ɛɚɘɚ-
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ɥɨɪ ɘɑɞɚɐɚɎ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ. 

ɂɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ.  

Ⱥɢɑəɔɞɨ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɑ Ɏɚɓɘɚɒəɚɝɞɔ 

ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ ɔ ɜɌɐɔɚəɟɖɗɔɐəɚɏɚ 

ɔɝɝɗɑɐɚɎɌəɔɫ Ɏ ɎɧɫɎɗɑəɔɔ ɠɌɖɞɚɜɚɎ ɜɔɝɖɌ ɘɑ-

ɞɌɝɞɌɞɔɣɑɝɖɚɏɚ ɛɚɜɌɒɑəɔɫ ɖɚɝɞəɧɡ ɝɞɜɟɖɞɟɜ ɟ 

ɛɌɢɔɑəɞɚɎ ɝ ɖɌɜɢɔəɚɘɚɕ ɗɚɡɌəɖɔ ɛɚɣɖɔ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. 

Ȯ ɔɝɝɗɑɐɚɎɌəɔɑ Ɏɖɗɪɣɑəɧ 31 ɛɌɢɔɑəɞ ɝ 

ɜɌɝɛɜɚɝɞɜɌəɑəəɚɕ ɖɌɜɢɔəɚɘɚɕ ɛɚɣɑɣəɚɕ ɗɚ-

ɡɌəɖɔ ɐɚ ɛɜɚɎɑɐɑəɔɫ ɗɑɣɑəɔɫ ɛɚ ɛɚɎɚɐɟ ɚəɖɚ-

ɗɚɏɔɣɑɝɖɚɏɚ ɛɜɚɢɑɝɝɌ. Ȯɝɑ ɛɌɢɔɑəɞɧ ɛɜɚɡɚɐɔɗɔ 

ɚɍɝɗɑɐɚɎɌəɔɑ Ɏ ȶɗɔəɔɣɑɝɖɚɕ ɍɚɗɨəɔɢɑ ɔɘ. Ƚ.ȼ. 

ȸɔɜɚɞɎɚɜɢɑɎɌ Ƚȯȸȿ ɝ ɫəɎɌɜɫ 2010 ɏ. ɛɚ ɝɑə-

ɞɫɍɜɨ 2019 ɏ. 

ȼɑɞɜɚɝɛɑɖɞɔɎəɚ ɍɧɗɔ ɛɜɚɌəɌɗɔɓɔɜɚɎɌəɧ 

ȶȾ-ɔɝɝɗɑɐɚɎɌəɔɫ ɚɜɏɌəɚɎ ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ, 

ɓɌɍɜɪɤɔəəɚɏɚ ɛɜɚɝɞɜɌəɝɞɎɌ, ɏɜɟɐəɚɕ ɖɗɑɞɖɔ ɔ 

ɜɑɓɟɗɨɞɌɞɧ ɚɝɞɑɚɝɢɔəɞɔɏɜɌɠɔɔ ɛɌɢɔɑəɞɚɎ ɝ 

ɘɑɞɌɝɞɌɞɔɣɑɝɖɔɘ ɜɌɖɚɘ ɛɚɣɑɣəɚɕ ɗɚɡɌəɖɔ.  

ȶɚɘɛɨɞɑɜəɚ-ɞɚɘɚɏɜɌɠɔɣɑɝɖɚɑ ɔɝɝɗɑɐɚɎɌ-

əɔɑ Ɏɧɛɚɗəɫɗɚɝɨ əɌ 4-ɡɝɜɑɓɚɎɚɘ ɚɐəɚɩəɑɜɏɑɞɔ-

ɣɑɝɖɚɘ ɌɛɛɌɜɌɞɑ çAsteionS4è (çToshibaè, ɋɛɚ-

əɔɫ). ȺɝɞɑɚɝɢɔəɞɔɏɜɌɠɔɫ ɛɜɚɎɚɐɔɗɌɝɨ əɌ ɚɐ-

əɚɠɚɞɚəəɚɘ ɩɘɔɝɝɔɚəəɚɘ ɖɚɘɛɨɪɞɑɜəɚɘ ɞɚɘɚ-

ɏɜɌɠɑ çBrightViewè Philips (çPhilips Medical 

Systemè, ȹɔɐɑɜɗɌəɐɧ). 

ȼɑɓɟɗɨɞɌɞɧ ɔɝɝɗɑɐɚɎɌəɔɫ. 

Ƚɜɑɐɔ ɛɌɢɔɑəɞɚɎ ɍɧɗɔ 21 (67,7%) ɘɟɒɣɔ-

əɌ ɔ 10 (32,3%) ɒɑəɥɔə. Ƚɜɑɐəɔɕ ɎɚɓɜɌɝɞ ɚɍ-

ɝɗɑɐɚɎɌəəɧɡ ɝɚɝɞɌɎɔɗ ð 67Ñ3,1 ɗɑɞ. ȴɓɚɗɔɜɚ-

ɎɌəəɚɑ ɛɚɜɌɒɑəɔɑ ɛɚɣɑɣəɚɕ ɗɚɡɌəɖɔ ɐɔɌɏəɚ-

ɝɞɔɜɚɎɌəɚ ɟ 22 (70,97%) ɛɌɢɔɑəɞɚɎ. ȸɟɗɨɞɔɠɚ-

ɖɌɗɨəɧɕ ɜɌɖ ɟɜɚɞɑɗɔɫ ɎɧɫɎɗɑə ɟ 9 (29,03%) ɚɍ-

ɝɗɑɐɚɎɌəəɧɡ: ɟ 6 (19,36%) ɚɍəɌɜɟɒɑəɌ ɚɛɟɡɚɗɨ 

ɘɚɣɑɞɚɣəɔɖɌ, ɜɌɖ ɘɚɣɑɎɚɏɚ ɛɟɓɧɜɫ ɎɧɫɎɗɑə ɟ 2 

(6,45%) ɛɌɢɔɑəɞɚɎ, ɍɔɗɌɞɑɜɌɗɨəɧɑ ɖɌɜɢɔəɚɘɧ 

ɛɚɣɑɣəɧɡ ɗɚɡɌəɚɖ  ɔ ɘɚɣɑɞɚɣəɔɖɚɎ ð ɟ 1 

(3,23%). Ȯɝɑ ɛɌɢɔɑəɞɧ ɔɘɑɗɔ ɘɑɞɌɝɞɌɞɔɣɑɝɖɔɑ 

ɛɚɜɌɒɑəɔɫ (ɞɌɍɗ. ʈ1). 

ȸɑɞɌɝɞɌɓɧ Ɏ ɗɑɏɖɔɑ ɎɧɫɎɗɑəɧ ɟ 18 (58%) 

ɛɌɢɔɑəɞɚɎ, ɘɑɞɌɝɞɌɓɔɜɚɎɌəɔɑ Ɏ ɛɑɣɑəɨ ɐɔɌɏəɚ-

ɝɞɔɜɚɎɌəɚ ɟ 3 (9,68%). ȼɑɏɔɚəɌɗɨəɌɫ ɗɔɘɠɚɌɐɑ-

əɚɛɌɞɔɫ (ɟɎɑɗɔɣɑəɔɑ ɛɌɜɌɌɚɜɞɌɗɨəɧɡ ɗɔɘɠɚ-

ɟɓɗɚɎ) ɚɍəɌɜɟɒɑəɌ ɟ 16 (51,61%) ɛɌɢɔɑəɞɚɎ. 

ȸɑɞɌɝɞɌɞɔɣɑɝɖɔɑ ɞɜɚɘɍɧ Ɏ ɛɜɚɝɎɑɞɑ ɛɚɣɑɣəɧɡ 

Ɏɑə ɎɔɓɟɌɗɔɓɔɜɚɎɌəɧ ɟ 21 (67,74%). ȶɌəɢɑɜɚ-

ɘɌɞɚɓ ɍɜɪɤɔəɧ ɓɌɛɚɐɚɓɜɑə ɟ 25 (80,65%).  

ȶɚɝɞəɧɑ ɘɑɞɌɝɞɌɓɧ ɐɔɌɏəɚɝɞɔɜɚɎɌəɧ ɟ 23 

(74,19%) ɛɌɢɔɑəɞɚɎ. ȿ 19 (82,6%) ɚɍɝɗɑɐɚɎɌə-

əɧɡ ɝ ɖɚɝɞəɧɘɔ ɘɑɞɌɝɞɌɓɌɘɔ ɎɧɫɎɗɑəɚ ɛɚɜɌ-

ɒɑəɔɑ L1 ɔ L2 ɛɚɓɎɚəɖɚɎ. Ȯ 36,84% (7 ɛɌɢɔɑə-

ɞɚɎ) ɝɗɟɣɌɑɎ ð ɔɓɚɗɔɜɚɎɌəəɚɑ ɛɚɜɌɒɑəɔɑ L1 ɔ 

L2 ɛɚɓɎɚəɖɚɎ. ȿ 12 (63,16%) ɚɍɝɗɑɐɚɎɌəəɧɡ, 

ɛɚɘɔɘɚ ɔəɎɌɓɔɔ ɛɑɜɎɧɡ ɐɎɟɡ ɛɚɓɎɚəɖɚɎ ɛɚɫɝ-

əɔɣəɚɏɚ ɚɞɐɑɗɌ, ɚɍəɌɜɟɒɑəɧ ɘɑɞɌɝɞɌɓɧ Ɏ ɐɜɟ-

ɏɔɑ ɖɚɝɞɔ. ȻɚɜɌɒɑəɔɑ  ɞɚɗɨɖɚ ɛɚɓɎɚəɖɚɎ ɛɚɫɝ-

əɔɣəɚɏɚ ɚɞɐɑɗɌ ɛɚɓɎɚəɚɣəɔɖɌ ɐɔɌɏəɚɝɞɔɜɚɎɌəɚ 

ɟ 8 (42,11%) ɛɌɢɔɑəɞɚɎ. ȶɚɝɞəɧɑ ɘɑɞɌɝɞɌɓɧ, 

Ɏɧɡɚɐɫɥɔɑ ɓɌ ɛɜɑɐɑɗɧ ɛɚɫɝəɔɣəɚɏɚ ɚɞɐɑɗɌ ɛɚ-

ɓɎɚəɚɣəɔɖɌ, ɎɧɫɎɗɑəɧ ɟ 4 (21,05%) ɚɍɝɗɑɐɚɎɌə-

əɧɡ. 4 (17,39%) ɛɌɢɔɑəɞɌ ɔɘɑɗɔ ɘɑɞɌɝɞɌɞɔɣɑ-

ɝɖɔɑ ɚɣɌɏɔ Ɏ ɖɚɝɞɫɡ ɍɑɓ ɔəɎɌɓɔɔ L1 ɔ L2 ɛɚ-

ɓɎɚəɖɚɎ. 

Ȼɜɔ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ ɍɧɗɔ Ɏɧ-

ɫɎɗɑəɧ ɛɚɜɌɒɑəɔɫ ɖɚɝɞɑɕ ɟ 15 (65,22 %) ɚɍɝɗɑ-

ɐɚɎɌəəɧɡ, ɛɜɔ ɚɝɞɑɚɝɢɔəɞɔɏɜɌɠɔɔ ɍɧɗɔ ɛɚɐ-

ɞɎɑɜɒɐɑəɧ ɐɌəəɧɑ ȶȾ - ɔɝɝɗɑɐɚɎɌəɔɫ ɔ Ɏɛɑɜ-

Ɏɧɑ ɎɧɫɎɗɑəɧ ɖɚɝɞəɧɑ ɘɑɞɌɝɞɌɓɧ ɟ 8 (34,78 %). 

Ⱥɍɝɟɒɐɑəɔɑ. 

ȿ ɛɌɢɔɑəɞɚɎ ɝ ɜɌɖɚɘ ɛɚɣɑɣəɚɕ ɗɚɡɌəɖɔ 

ɛɜɔ əɌɗɔɣɔɔ ɘɑɞɌɝɞɌɓɚɎ Ɏ ɖɚɝɞɔ ɣɌɝɞɚ ɎɧɫɎɗɫ-

ɗɌɝɨ ɔəɎɌɓɔɫ ɛɚɫɝəɔɣəɧɡ ɛɚɓɎɚəɖɚɎ. Ȼɚɣɖɔ ɟ 

Ɏɓɜɚɝɗɚɏɚ ɣɑɗɚɎɑɖɌ Ɏ əɚɜɘɑ ɜɌɝɛɚɗɌɏɌɪɞɝɫ əɌ 

ɟɜɚɎəɑ XII ɏɜɟɐəɚɏɚ ð III ɛɚɫɝəɔɣəɚɏɚ ɛɚɓɎɚə-

ɖɚɎ. ȸɑɐɔɌɗɨəɑɑ ɝ ɚɍɑɔɡ ɝɞɚɜɚə ɜɌɝɛɚɗɌɏɌɑɞɝɫ 

ɍɚɗɨɤɌɫ ɛɚɫɝəɔɣəɌɫ ɘɧɤɢɌ ɔ ɞɑɗɌ ɛɚɓɎɚəɖɚɎ. 

Ȼɚɣɑɣəɧɑ ɗɚɡɌəɖɔ ɜɌɝɛɚɗɌɏɌɪɞɝɫ əɌ ɟɜɚɎəɑ L1 

ɔ L2 ɛɚɓɎɚəɖɚɎ ɝɗɑɎɌ ɔ ɝɛɜɌɎɌ ɝɚɚɞɎɑɞɝɞɎɑəəɚ, 

ɔ Ɏɚɓɘɚɒəɚ ɜɌɝɛɜɚɝɞɜɌəɑəɔɑ ɚɛɟɡɚɗɑɕ ɐɌəəɚɕ 

ɗɚɖɌɗɔɓɌɢɔɔ əɌ ɛɚɫɝəɔɣəɧɑ ɛɚɓɎɚəɖɔ. ȶɚɝɞəɧɑ 

ɘɑɞɌɝɞɌɓɧ ɘɚɏɟɞ ɎɚɓəɔɖɌɞɨ ɗɔɍɚ ɛɟɞɑɘ əɑɛɚ-

ɝɜɑɐɝɞɎɑəəɚɏɚ ɛɜɚəɔɖəɚɎɑəɔɫ Ɏ ɖɚɝɞəɟɪ ɞɖɌəɨ, 

ɗɔɍɚ, ɣɌɥɑ, Ɏɞɚɜɔɣəɚ ð Ɏ ɖɚɝɞəɧɕ ɘɚɓɏ [1 - 5]. 

ȸɑɞɌɝɞɌɞɔɣɑɝɖɚɑ ɛɚɜɌɒɑəɔɑ ɞɑɗ L1 ɔ L2 ɛɚ-

ɓɎɚəɖɚɎ ɛɜɔ ɜɌɖɑ ɛɚɣɑɣəɚɕ ɗɚɡɌəɖɔ ɘɚɒɑɞ 

ɍɧɞɨ Ɏ ɜɑɓɟɗɨɞɌɞɑ ɛɜɫɘɚɕ ɔəɎɌɓɔɔ ɚɛɟɡɚɗɑɎɧɡ 

ɖɗɑɞɚɖ ɔ ɔɏɜɌɞɨ ɎɌɒəɟɪ ɜɚɗɨ Ɏ ɜɌɓɎɔɞɔɔ ɚɞɐɌ-

ɗɑəəɧɡ ɖɚɝɞəɧɡ ɘɑɞɌɝɞɌɓɚɎ [1 -  5, 8].  

ȽɞɜɟɖɞɟɜɌ ɘɑɞɌɝɞɌɞɔɣɑɝɖɚɏɚ ɛɚɜɌɒɑəɔɫ ɟ 

ɛɌɢɔɑəɞɚɎ ɝ ɖɚɝɞəɧɘɔ ɘɑɞɌɝɞɌɓɌɘɔ ɝ ɔəɎɌɓɔɑɕ 

L1 ɔ L2 ɛɚɓɎɚəɖɚɎ ɛɜɑɐɝɞɌɎɗɑəɌ Ɏ ɞɌɍɗɔɢɑ ʈ2. 

ȮɧɎɚɐɧ. 

ȹɌɔɍɚɗɑɑ ɣɌɝɞɚ ɜɌɖ ɛɚɣɑɣəɚɕ ɗɚɡɌəɖɔ ɘɑ- 

ȾɌɍɗɔɢɌ ʈ1.     ȷɚɖɌɗɔɓɌɢɔɫ ɘɑɞɌɝɞɌɞɔɣɑɝɖɔɡ ɛɚɜɌɒɑəɔɕ ɟ ɛɌɢɔɑəɞɚɎ. 

ʃʦʢʘʣʠʟʘʮʠʷ ʤʝʪʘʩʪʘʟʦʚ ʇʘʮʠʝʥʪʳ (%) 

ʃʝʛʢʠʝ  18 (58%) 

ʇʝʯʝʥʴ 3 (9,68%) 

ʇʘʨʘʘʦʨʪʘʣʴʥʳʝ ʣʠʤʬʦʫʟʣʳ  16 (51,61%) 

ʇʦʯʝʯʥʳʝ ʚʝʥʳ  21 (67,74%) 

ɹʨʶʰʠʥʘ  25 (80,65%). 

ʂʦʩʪʠ 23 (74,19%) 

ʩ ʧʦʨʘʞʝʥʠʝʤ L1 ʠ L2 ʧʦʟʚʦʥʢʦʚ 19 (82,6%) 

ʙʝʟ ʠʥʚʘʟʠʠ L1 ʠ L2 ʧʦʟʚʦʥʢʦʚ 4 (17,39%) 
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ɞɌɝɞɌɓɔɜɟɑɞ Ɏ ɗɔɘɠɌɞɔɣɑɝɖɔɑ ɟɓɗɧ, ɍɜɪɤɔəɟ, 

ɖɚɝɞɔ [1, 4, 8, 10]. ȹɌɗɔɣɔɑ ɖɚɝɞəɧɡ ɘɑɞɌɝɞɌɓɚɎ 

ɓəɌɣɔɞɑɗɨəɚ ɟɡɟɐɤɌɑɞ ɛɜɚɏəɚɓ ɓɌɍɚɗɑɎɌəɔɫ. ȼɌ-

əɑɑ ɎɧɫɎɗɑəɔɑ ɘɑɞɌɝɞɌɞɔɣɑɝɖɚɏɚ ɛɚɜɌɒɑəɔɫ 

ɝɖɑɗɑɞɌ ɛɚɓɎɚɗɫɑɞ ɝɎɚɑɎɜɑɘɑəəɚ ɜɑɤɔɞɨ Ɏɚɛɜɚɝ 

ɚɍ ɌɐɑɖɎɌɞəɚɕ ɞɑɜɌɛɔɔ. Ⱥɝɚɍɚɑ ɎəɔɘɌəɔɑ ɓɌ-

ɝɗɟɒɔɎɌɑɞ ɛɚɜɌɒɑəɔɑ ɛɑɜɎɧɡ ɐɎɟɡ ɛɚɓɎɚəɖɚɎ 

ɖɌɖ ɘɌɜɖɑɜɌ Ɏɚɓɘɚɒəɚɏɚ ɖɚɝɞəɚɏɚ ɘɑɞɌɝɞɌɓɔ-

ɜɚɎɌəɔɫ [4]. ȸɑɞɚɐɧ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɛɚɓ-

Ɏɚɗɫɪɞ ɝ Ɏɧɝɚɖɚɕ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɕ ɞɚɣəɚɝɞɨɪ 

ɚɛɜɑɐɑɗɫɞɨ ɘɑɞɌɝɞɌɞɔɣɑɝɖɔɑ ɛɚɜɌɒɑəɔɫ ɖɚɝɞɑɕ 

ɛɜɔ ɟɜɚɞɑɗɔɌɗɨəɚɕ ɖɌɜɢɔəɚɘɑ. ȶɚɘɛɨɪɞɑɜəɌɫ 

ɞɚɘɚɏɜɌɠɔɫ ɔɘɑɑɞ ɐɚɝɞɌɞɚɣəɟɪ ɜɌɓɜɑɤɌɪɥɟɪ 

ɝɛɚɝɚɍəɚɝɞɨ Ɏ ɚɞəɚɤɑəɔɔ ɎɧɫɎɗɑəɔɫ ɛɚɜɌɒɑ-

əɔɫ ɖɚɝɞɑɕ. Ȼɜɔɘɑəɑəɔɑ ɗɟɣɑɎɧɡ ɘɑɞɚɐɚɎ ɔɝ-

ɝɗɑɐɚɎɌəɔɫ (ȶȾ ɔ ȺɀɉȶȾ) əɌ ɜɌəəɔɡ ɝɞɌɐɔɫɡ 

ɓɌɍɚɗɑɎɌəɔɫ ɝ ɢɑɗɨɪ ɐɔɌɏəɚɝɞɔɖɔ əɌɗɔɣɔɫ 

ɖɚɝɞəɧɡ ɘɑɞɌɝɞɌɓɚɎ ɛɚɓɎɚɗɔɞ ɎɧɍɜɌɞɨ əɌɔɍɚɗɑɑ 

ɖɚɜɜɑɖɞəɟɪ ɝɡɑɘɟ ɗɑɣɑəɔɫ ɛɌɢɔɑəɞɌ.   

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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ȾɌɍɗɔɢɌ ʈ2. ȸɑɞɌɝɞɌɞɔɣɑɝɖɔɑ ɛɚɜɌɒɑəɔɫ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɔəɎɌɓɔɑɕ L1 ɔ  

L2 ɛɚɓɎɚəɖɚɎ. 

ʃʦʢʘʣʠʟʘʮʠʷ  ʅʘʣʠʯʠʝ ʧʦʨʘʞʝ-

ʥʠʷ 

ʅʘʣʠʯʠʝ ʢʦʩʪʥʳʭ ʤʝʪʘʩʪʘʟʦʚ (ʚʩʝʛʦ 

19/23 - 82,61%) 

ʇʦʷʩʥʠʯʥʳʡ ʦʪʜʝʣ  ʇʦʨʘʞʝʥ 19/23 (82,61%) 

ʅʝ ʧʦʨʘʞʝʥ 0/8 (0%) 

ʈʝʛʠʦʥʘʨʥʘʷ ʣʠʬʦʘʜʝʥʦʧʘʪʠʷ ɺʳʷʚʣʝʥʘ 5/16 (31,25%) 

ʅʝ ʚʳʷʚʣʝʥʘ 14 /15 (93,33%) 

ʄʝʪʘʩʪʘʟʳ ʚ ʧʦʯʝʯʥʦʡ ʚʝʥʝ ɽʩʪʴ 10/21 (47,62)% 

ʅʝʪ 9 /10 (90%) 

ʇʦʨʘʞʝʥʠʝ ʙʨʶʰʠʥʳ ʇʦʨʘʞʝʥʘ 17/25 (68%) 

ʅʝ ʧʦʨʘʞʝʥʘ 2 /6 (33,33%) 

ʄʝʪʘʩʪʘʟʳ ʚ ʣʝʛʢʠʝ ɺʳʷʚʣʝʥʳ 7/18 (38,89%) 

ʅʝ ʚʳʷʚʣʝʥʳ 12/13 (92,31%) 

ʄʝʪʘʩʪʘʟʳ ʚ ʧʝʯʝʥʴ ɺʳʷʚʣʝʥʳ 2/3 (66,67%) 

ʅʝ ʚʳʷʚʣʝʥʳ 17/28 (60,71%) 
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PRE- AND POSTOPERATIVE COMPUTED TOMOGRAPHY IN PLANNING AND 

POSTOPERATIVE EVALUATION AFTER AUTOLOGOUS FLAP RECONSTRUCTION 

 

Shchekoturov I.O., Bakhtiozin R.F., Istranov A.L.,  

Serova N .S., Babkova A.A., Kornev D.O.  

 
urpose.  To determine the possibilities of multi -slice computed tomography (MSCT) 

with contrast enhancement at the pre - and postoperative assessment of flaps, d o-

nor and recipient zone.  

Materials and methods.  The study invo lved 96 patients (100%) with different p a-

thology, who underwent autologous flap transplantation at pre - and postoperative stages.  

Results.  All flaps were successfully harvested and transplanted. Both immediate and 

long -term examination showed good appeara nce reconstruction. All followed -up patients 

conveyed good satisfaction degree with function and appearance reconstruction. Postoper a-

tive computed tomography examination with contrast enhancement did not show hemod y-

nam ically significant areas of narrowing or anastomotic failure in arterial vessels.   

Conclusions.  Computed tomography with contrast enhancement is a valuable tool 

that can enhance the precision of preoperative planning and postoperative assessment for 

free flap reconstruction . 

 

Keywords:  flap, mastectomy, mandibular resection, TRAM, phalloplasty, MSCT.  
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ȻȼȱȰ- ȴ ȻȺȽȷȱȺȻȱȼȬɂȴȺȹȹȬɋ ȶȺȸȻɈɊȾȱȼȹȬɋ ȾȺȸȺȯȼȬɀȴɋ Ȯ  

ȻȷȬȹȴȼȺȮȬȹȴȴ ȴ ȻȺȽȷȱȺȻȱȼȬɂȴȺȹȹȺȸ ȺȭȽȷȱȰȺȮȬȹȴȴ ȻȬɂȴȱȹȾȺȮ 

ȻȺȽȷȱ ȼȱȶȺȹȽȾȼȿȶȾȴȮȹȺ-ȻȷȬȽȾȴɃȱȽȶȴɁ ȺȻȱȼȬɂȴȵ  Ƚ  

ȴȽȻȺȷɈȳȺȮȬȹȴȱȸ ȬȿȾȺȷȺȽȶȿȾȺȮ 

 

ɅɑɖɚɞɟɜɚɎ ȴ.Ⱥ., ȭɌɡɞɔɚɓɔə ȼ.ɀ., ȴɝɞɜɌəɚɎ Ȭ.ȷ.,  

ȽɑɜɚɎɌ ȹ.Ƚ., ȭɌɍɖɚɎɌ Ȭ.Ȭ., ȶɚɜəɑɎ Ȱ.Ⱥ. 

  
ɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. Ⱥɛɜɑɐɑɗɔɞɨ Ɏɚɓɘɚɒəɚɝɞɔ ɘɟɗɨɞɔɝɛɔɜɌɗɨəɚɕ ɖɚɘɛɨɪɞɑɜ-

əɚɕ ɞɚɘɚɏɜɌɠɔɔ (ȸȽȶȾ) ɝ ɖɚəɞɜɌɝɞəɧɘ ɟɝɔɗɑəɔɑɘ ɐɗɫ ɐɚ- ɔ ɛɚɝɗɑɚɛɑɜɌɢɔɚə-

əɚɕ ɚɢɑəɖɔ ɗɚɝɖɟɞɚɎ, ɐɚəɚɜɝɖɚɕ ɔ ɜɑɢɔɛɔɑəɞəɚɕ ɓɚəɧ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. ȺɍɝɗɑɐɚɎɌəɚ 96 ɛɌɢɔɑəɞɚɎ (100%) ɝ ɜɌɓɗɔɣəɚɕ ɛɌɞɚɗɚɏɔ-

ɑɕ, ɛɑɜɑəɑɝɤɔɡ ɌɟɞɚɞɜɌəɝɛɗɌəɞɌɢɔɪ ɗɚɝɖɟɞɌ əɌ ɐɚ- ɔ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɘ ɩɞɌɛɑ. 

ȼɑɓɟɗɨɞɌɞɧ. ȳɌɍɚɜ ɔ ɛɑɜɑɝɌɐɖɌ Ɏɝɑɡ ɗɚɝɖɟɞɚɎ ɍɧɗɔ ɛɜɚɎɑɐɑəɧ ɟɝɛɑɤəɚ. Ⱥɍɝɗɑ-

ɐɚɎɌəɔɑ Ɏ ɜɌəəɑɘ ɔ ɛɚɓɐəɑɘ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɘ ɛɑɜɔɚɐɑ ɛɜɚɐɑɘɚəɝɞɜɔɜɚɎɌɗɔ əɚɜ-

ɘɌɗɨəɚɑ ɎɚɝɝɞɌəɚɎɗɑəɔɑ Ɏəɑɤəɑɏɚ ɎɔɐɌ. Ȯɝɑ ɛɌɢɔɑəɞɧ, əɌɡɚɐɔɎɤɔɑɝɫ ɛɚɐ əɌɍɗɪɐɑəɔ-

ɑɘ, ɍɧɗɔ ɟɐɚɎɗɑɞɎɚɜɑəɧ ɎɚɝɝɞɌəɚɎɗɑəɔɑɘ ɠɟəɖɢɔɔ ɔ Ɏəɑɤəɑɏɚ ɎɔɐɌ. ȻɚɝɗɑɚɛɑɜɌɢɔɚə-

əɚɑ ɖɚɘɛɨɪɞɑɜəɚ-ɞɚɘɚɏɜɌɠɔɣɑɝɖɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɝ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ əɑ ɎɧɫɎɔɗɚ ɏɑ-

ɘɚɐɔəɌɘɔɣɑɝɖɔ ɓəɌɣɔɘɧɡ ɟɣɌɝɞɖɚɎ ɝɟɒɑəɔɫ ɔɗɔ əɑɝɚɝɞɚɫɞɑɗɨəɚɝɞɔ ɌəɌɝɞɚɘɚɓɚɎ Ɏ Ɍɜ-
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ɞɑɜɔɌɗɨəɧɡ ɝɚɝɟɐɌɡ.  

ȮɧɎɚɐɧ. ȶɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ ɝ ɖɚəɞɜɌɝɞəɧɘ ɟɝɔɗɑəɔɑɘ ð ɢɑəəɧɕ ɘɑɞɚɐ, 

ɖɚɞɚɜɧɕ ɘɚɒɑɞ ɛɚɎɧɝɔɞɨ ɞɚɣəɚɝɞɨ ɛɜɑɐɚɛɑɜɌɢɔɚəəɚɏɚ ɛɗɌəɔɜɚɎɌəɔɫ ɔ ɛɚɝɗɑɚɛɑɜɌɢɔ-

ɚəəɚɕ ɚɢɑəɖɔ ɛɜɔ ɜɑɖɚəɝɞɜɟɖɢɔɔ ɝɎɚɍɚɐəɧɘɔ  ɗɚɝɖɟɞɌɘɔ.  
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ifferent flap reconstruction has gained 

popularity over the past decade as a 

means of providing excellent aesthetic 

results with not expressed donor site 

morbid ity [1 -2].  

Breast cance r is the second most common 

malignancy in women in Russian Feder ation [3]. 

Mastectomy remains a mainstay for treatment of 

breast cancer. With increasing fr equency, women 

who undergo mastectomy for breast cancer trea t-

ment or for prophylaxis when their breas t cancer 

risk is high also choose to u ndergo reconstructive 

surgery to restore the a ppearance of the breast [4]. 

Various options for breast reconstruction exist. 

Most women choose either silicone or adjustable 

saline implants, al though the choice may commi t 

them to undergo multiple surgical procedures in 

order to achieve a natural and long -lasting co s-

metic result. The use of autologous tissue in place 

of silicone or saline implants offers a more durable 

result with less likelihood of complications. Trad i-

tio nally, autologous reconstructions were pe r-

formed by using musculocutaneous pedicle flaps 

(e.g., transverse rectus abdominis myocutaneous 

(TRAM) flap) [5].  

Mandibular defects after extensive resection, 

due to tumors and other pathology, are quite di s-

figuri ng and can lead to significant cosmetic and 

functional deficiency. The reconstruction of the 

resected mandible could be performed with free 

bone grafts or a variety of implantable constru c-

tions. These operations have special application 

for those situation s in which the bone defect is 

large, the recipient bed is poorly vascularized, and 

there is an associated soft tissue deficiency. The 

donor sites now include the fibula, iliac crest, rib, 

metatarsal, radius, and scapula [6].  

Mandibular resection due to car cinologic 

imperatives or congenital/post -traumatic malfo r-

mation affects not only facial esthetics but also 

swallowing, breathing and speech. Fibular free 

flap mandibular reconstruction has become the 

gold standard, since its first description by Hida l-

go in  1989. Esthetic and functional restoration is 

all the more challenging as resection is large and 

complex, involving multiple segments of the ma n-

dible. Surgical success is based on maintaining 

symmetry and repositioning all bone segments, 

and especially the  condyle, in their pre -operative 

positions to ensure stable dental occlusion [7].  

Nowadays, a large number of different di s-

eases of the urogenital region, both congenital and 

acquired, are distinguished. The methods of m i-

crosurgical autotransplantation of tissue complex 

can be used for the urogenital pathology trea t-

ment. Congenital hypoplasia of the penis can be 

corrected by substitutional integration phallopla s-

ty with free revascularized and reinnervated m i-

crosurgical thoracodorsal autograft. Urethral 

stri cture and obliteration are common pathologies 

that can be eliminated by replacement integration 

urethroplasty using free revascularized and rei n-

nervated microsurgical radial autograft [8 -9].  

Success of the reconstruction, however, r e-

lies upon accurate asse ssment of highly variable 

soft and bone tissue vasculature for flap design 

and harvest. In the past few years, different radi o-

logical methods of examination and virtual pla n-

ning have been increasingly used in plastic su r-

gery at the pre - and postoperative s tages of reco n-

struction using various autografts [10].  

Purpose.  

To determine the possibilities of modern r a-

diological method multi -slice computed tomogr a-

phy (MSCT) with contrast enhancement at the 

pre - and postoperative assessment of flaps, donor 

and recip ient zone.  

Materials and methods.   

In the period from 2017 to 2020 in the Rad i-

ology Department of Sechenov University Clinical  

D 
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Hospital ʈ 1, 96 patients (100%), (average age of 

44,3 Ñ 4,5 years) with different diseases, who un-

derwent autotransplantation of flaps at pre - and 

postoperative stages were examined (T able 1).   

All patien ts underwent pre - and postoper a-

tive CTA to determine blood supply of the abd o-

men, head, chest or lower extremities depending 

on the existing pathology. CT scans were pe r-

formed according to a standard protocol in a s u-

pine position, patients holding the brea th and not 

moving during acquisition using a 640 multi -slice 

CT scanner (Toshiba Aquillion One, Japan) with 

120 kV, 120 mAs and 0,5 mm slice thickness. The 

intravenous catheter was placed in the antec u-

bital arm vein, and 70 -90 ml of a contrast agent 

inject ion containing 370 mg of iodine per milliliter 

(Ultravist 370, Germany) at a rate of 4 millil i-

ter/second was administered. Bolus tracking was 

performed for the chest or abdominal aorta region, 

and then was performed imaging of head, chest, 

abdomen or lower  extremities on the zone of inte r-

est. Arterial phase was performed for determining 

of arterial blood supply of donor and recipient 

zone.  Venous phase was performed for examin a-

tion of parenchymal organs and state of soft and 

bone tissues. The average calcu lated effective dose 

was about 7,3 Ñ 2,1 mSv. 

Results.  

The analysis of CT angiograms was pe r-

formed on images in the axial plane, as well as 

their sagittal, coronal and 3D reconstructions. The 

most informative were images in the axial plane. 

They allow to m ake an objective assessment of the 

soft tissues and the vessels.  

For all patients, the vascular anatomy of the 

recipient and donor vessels was assessed with a 

description of atypical variants of blood supply 

and measurement of the length and diameter of 

al l arteries.  

The average distance between the axillary 

artery and the bifurcation of the thoracodorsal 

artery was 79 Ñ 12 mm. The average distance be-

tween the subscapularis artery and the bifurc a-

tion of the thoracodorsal artery was 38 Ñ 6 mm. 

The average di stance between the bifurcation of 

the thoracodorsal artery and the end of the distal 

segment of the descending branch, as well as the 

end of the distal segment of the transverse 

branch, was 96 Ñ 15 and 74 Ñ 11 mm, respectively 

(Fig. 1).  

The average diamete r of the axillary artery 

was 6.5 Ñ 2.4 mm, the average diameter of the 

subscapular artery was 4.1 Ñ 1.9 mm, and the av-

erage diameter of the thoracodorsal artery was 3.5 

Ñ 1.7 mm. 

The classification introduced by Moon and 

Taylor in 1988 was used to assess t he variant 

anatomy of the deep lower epigastric arteries.  

The average determined length of the right 

inferior epigastric artery was 183 Ñ 22 mm, and 

the average length of the left inferior epigastric 

artery - 179 Ñ 26 mm. The mean diameter of the 

right inf erior epigastric artery at the ostium was 

3.1 Ñ 0.9 mm. The mean diameter of the left infe-

rior epigastric artery at the ostium was 3.1 Ñ 0.9 

mm.  

According to the Moon and Taylor classific a 

Table  ʈ1.     Distribution of patients by pathology and treatment.  

Disease Flap type Number of examined patients 

Breast cancer TRAM flap 14 (15%) 

Mandibular defects Fibula or rib flap 3 (3%) 

Urethral stricture Radial flap 37 (39%) 

Pathology of penis Thoracodorsal flap 42 (43%) 
 

   
 

 

Fig. 1 (ȼɔɝ. 1) 

Fig. 1.  Computed tomography, arterial phase, 3D 

reconstruction.  

Preoper ative examination for evaluation of thoracodo r-

sal vessels before phalloplasty by thoracodorsal flap.  

ȼɔɝ. 1.  ȶɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ, Ɍɜɞɑɜɔ-

ɌɗɨəɌɫ ɠɌɓɌ, ɞɜɑɡɘɑɜəɌɫ ɜɑɖɚəɝɞɜɟɖɢɔɫ. 

ȻɜɑɐɚɛɑɜɌɢɔɚəəɚɑ ɚɍɝɗɑɐɚɎɌəɔɑ ɐɗɫ ɚɢɑəɖɔ ɞɚɜɌ-

ɖɚɐɚɜɝɌɗɨəɚɏɚ ɝɚɝɟɐɔɝɞɚɏɚ ɛɟɣɖɌ ɛɑɜɑɐ ɠɌɗɗɚɛɗɌ-

ɝɞɔɖɚɕ ɞɚɜɌɖɚɐɚɜɝɌɗɨəɧɘ ɗɚɝɖɟɞɚɘ. 
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tion, type I of the right lower epigastric a r tery was 

found in 53 (57%) patients, type II in 24 (35%) p a-

tients, type III in 5 (8%) patients. Type I branching 

of the left inferior epigast ric artery was found in 

41 (60%) patients, type II in 23 (34%) p atients, 

type III in 4 (6%) patients (Fig. 2).  

After the postoperative arterial series data 

processing not a single patient had hemodynam i-

cally significant areas of narrowing or anastomotic 

failure.  

By measuring the thickness of the thorac o-

dorsal flap, the required width of the thoracodo r-

sal flap can be determined so that the reco n-

structed urethra can be placed in it without 

clamping the free radial flap. The optimal diameter 

of the reconstruct ed urethra is 1.5 cm (r = 0.75 

cm). If X is the thickness of the thoracodorsal flap, 

then (X + 0.75) Į 2ȏ is equal to the circumference 

of the phallus and corresponds to the width of the 

required flap (Fig. 3 a -b). The length of the flap 

was selected in ac cordance with the wishes of the 

patients.  

A total of 14 consecutive patients underwent 

pre and postoperative CTA, prior to reconstru c-

tion. The majority of patients were undergoing d e-

layed reconstruction following invasive ductal ca r-

cinoma of the breast.   

For all patients, the vascular anatomy of the 

recipient and donor vessels was assessed. Recip i-

ent vessels were inferior epigastric arteries and 

donor vessels were internal mammary vessels. The 

mean diameter of the internal mammary arteries 

at the ostium was  3.3 Ñ 1.1 mm. The average 

length of the internal mammary arteries were 315 

Ñ 26 mm (Fig. 5). 

At the postoperative period 3 patients with 

defects of the lower jaw underwent repeated r e-

constructive and restorative surgeries, including 

free autobone transpla ntation (fibula or rib flap), 

application of the distraction osteogenesis method 

in order to restore the lost volume of bone tissue 

(Fig. 5 a -d). 

 The number of reconstructive operations 

ranged from 3 to 5 in different patients. The reh a-

bilitation time was  on average 18 -24 months (i n-

dividually in each case).  

Discussion.  

The vessel selected for free flap  depends   on  

 

Fig. 2 Ɍ (ȼɔɝ. 2 Ɍ) 

 

Fig. 2 b (ȼɔɝ. 2 ɍ) 

Fig. 2.    Computed to mography, arterial phase, 3D reconstruction.  

A - Preoperative examination of epigastric vessels before phalloplasty by thoracodorsal flap. Moon and Taylor type 

I.  

B - Postoperative examination of epigastric vessels after phalloplasty by thoracodorsal flap  and urethroplasty by 

radial flap. Lower  epigastric  arteries  deviated  down . 

ȼɔɝ. 2.    ȶɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ, ɌɜɞɑɜɔɌɗɨəɌɫ ɠɌɓɌ, ɞɜɑɡɘɑɜəɌɫ ɜɑɖɚəɝɞɜɟɖɢɔɫ. 

Ȭ - ȻɜɑɐɚɛɑɜɌɢɔɚəəɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɩɛɔɏɌɝɞɜɌɗɨəɧɡ ɝɚɝɟɐɚɎ ɛɑɜɑɐ ɠɌɗɗɚɛɗɌɝɞɔɖɚɕ ɞɚɜɌɖɚɐɚɜɝɌɗɨəɧɘ ɗɚɝ-

ɖɟɞɚɘ. Ⱦɔɛ I ɝɚɏɗɌɝəɚ ɖɗɌɝɝɔɠɔɖɌɢɔɔ ɝɚɝɟɐɔɝɞɚɕ ɌəɌɞɚɘɔɔ ɛɚ Moon and Taylor. 

ȭ - ȶɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ, ɌɜɞɑɜɔɌɗɨəɌɫ ɠɌɓɌ, ɞɜɑɡɘɑɜəɌɫ ɜɑɖɚəɝɞɜɟɖɢɔɫ. ȻɚɝɗɑɚɛɑɜɌɢɔɚəəɚɑ ɔɝɝɗɑ-

ɐɚɎɌəɔɑ ɩɛɔɏɌɝɞɜɌɗɨəɧɡ ɝɚɝɟɐɚɎ ɛɚɝɗɑ ɠɌɗɗɚɛɗɌɝɞɔɖɔ ɞɚɜɌɖɚɐɚɜɝɌɗɨəɧɘ ɗɚɝɖɟɞɚɘ ɔ ɟɜɑɞɜɚɛɗɌɝɞɔɖɔ ɗɟɣɑ-

Ɏɧɘ ɗɚɝɖɟɞɚɘ. ȹɔɒəɔɑ ɩɛɔɏɌɝɞɜɌɗɨəɧɑ Ɍɜɞɑɜɔɔ əɔɓɎɑɐɑəɧ. 
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Fig. 3 Ɍ (ȼɔɝ. 3 Ɍ) 

 

Fig. 3 b (ȼɔɝ. 3 ɍ) 

Fig. 3 Ɍ.  Scheme for determining the recommen d-

ed width of the thoracodorsal flap, based on its 

thickness.  

TAP Flap ð Thoracodorsal Artery Perforator Flap.  

RF Flap ð Radial Forearm Flap.  

ȼɔɝ. 3 Ɍ.  ȽɡɑɘɌ ɚɛɜɑɐɑɗɑəɔɫ ɜɑɖɚɘɑəɐɟɑɘɚɕ 

ɤɔɜɔəɧ ɞɚɜɌɖɚɐɚɜɝɌɗɨəɚɏɚ ɗɚɝɖɟɞɌ, ɚɝəɚɎɌə-

əɌɫ əɌ ɑɏɚ ɞɚɗɥɔəɑ. 

TAP Flap ð ɞɚɜɌɖɚɐɚɜɝɌɗɨəɧɕ ɗɚɝɖɟɞ  

RF Flap ð ɗɟɣɑɎɚɕ ɗɚɝɖɟɞ 

Fig. 3 b.   Photo.  

Intraoperative  photo  of thoracodorsal  artery  flap . 

ȼɔɝ. 3 ɍ.   ɀɚɞɚ. 

ȴəɞɜɌɚɛɑɜɌɢɔɚəəɚɑ ɠɚɞɚ Ɏɧɐɑɗɑəəɚɏɚ ɞɚɐɜɌɖɚɐɚɜ-

ɝɌɗɨəɚɏɚ ɗɚɝɖɟɞɌ. 

 

Fig. 4 (ȼɔɝ. 4) 

Fig. 4.      Intraoperative photo.  

State after autologous TRAM flap breast reconstruc tion.  

ȼɔɝ. 4.  ȴəɞɜɌɚɛɑɜɌɢɔɚəəɚɑ ɠɚɞɚ. 

Ƚɚɝɞɚɫəɔɑ ɛɚɝɗɑ ɜɑɖɚəɝɞɜɟɖɢɔɔ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɧ TRAM-ɗɚɝɖɟɞɚɘ. 
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multiple anatomic and surgical consider ations, 

and the decision -making process can be exce p-

tionally time -consuming, in part because of the 

wide variation that occurs in vascular anat omy. 

Preoperative imaging can gre atly improve the eff i-

ciency of the selection process. The computed 

tomographic angiographic evaluation performed 

with the use of specific postprocessing and display 

techniques may be more accurate for identifying 

the most suitable vessel. CT angiography pr ovides 

valuable information that can help optimize surg i-

cal planning, decrease time spent in the operating 

room, and improve the outcome of reconstruction 

surgery [11].  

The arteries have many variable anatomic 

features, including its location, its branchin g pat  

 

tern, and the number of perforating vessels that it 

supplies. In addition, a superficial inferior epiga s-

tric artery that can be used as a vascular pedicle 

is present in only two thirds of candidates for 

breast reconstruction [12].  

In patients who h ave undergone abdominal 

surgery, these vessels, particularly the superficial 

inferior epigastric artery, might be distorted or 

even absent [13].  

CT with virtual planning in mandibular r e-

construction by fibular free flap can increase 

symmetry compared to tr aditional freehand co n-

formation. Computer -assisted surgery improves 

mandibular bony landmark positioning, partic u-

larly for the condyles, ensuring morphological r e-

sults as close as possible to the native mandible, 

 

Fig. 5 Ɍ (ȼɔɝ. 5 Ɍ) 

 

Fig. 5 b (ȼɔɝ. 5 ɍ) 

 

Fig. 5 ɝ (ȼɔɝ. 5 Ɏ) 

 

Fig. 5 d (ȼɔɝ. 5 ɏ) 

Fig. 5.       Computed tomography, 3D reconstruction  (Ɍ,b), coro nal plane  (c), axial plane  (d) . 

State after mandibular resection and reconstruction by rib flap . 

ȼɔɝ. 5.    ȶɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ, ɞɜɑɡɘɑɜəɌɫ ɜɑɖɚəɝɞɜɟɖɢɔɫ (Ɍ,ɍ), ɖɚɜɚəɌɗɨəɌɫ ɜɑɖɚəɝɞɜɟɖ-

ɢɔɫ (Ɏ), ɌɖɝɔɌɗɨəɌɫ ɛɜɚɑɖɢɔɫ (ɏ). 

Ƚɚɝɞɚɫəɔɑ ɛɚɝɗɑ ɜɑɓɑɖɢɔɔ əɔɒəɑɕ ɣɑɗɪɝɞɔ ɔ ɜɑɖɚəɝɞɜɟɖɢɔɔ ɜɑɍɑɜəɧɘ ɗɚɝɖɟɞɚɘ. 
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notably in complex reconstruction involving  mu l-

tiple segments [14 -17].  

Conclusion.  

Computed tomography with contrast e n-

hancement is a valuable tool that can enhance the 

precision of preoperative planning for free flap r e-

construction. Knowledge of the relevant anatomy, 

surgical technique, and protoc ols for acquiring 

and interpreting CT angiograms can help reduce 

procedure time and lead to better outcomes.  

Benefits of preoperative CT for vessels a s-

sessment include excellent reproducibility, high 

resolution, potential for 3D reconstructions, wid e-

spread  availability, and high sensitivity and spec i-

ficity. Postoperative CT gives useful information 

about autograft state and it`s blood supply . 

 

References: 

1) Vargas C.R., Koolen P.G., Ho O.A., Tobias A.M., Lin S.J., Lee 

B.T. Preoperative CT -angiography in  autologous breast reco n-

struction. Microsurgery. 2016; 36 (8): 623 -627. 

doi:10.1002/micr.30065.  

2) Chae M.P., Hunter -Smith D.J., Rozen W.M. Comparative ana l-

ysis of fluorescent angiography, computed tomographic ang i-

ography and magnetic resonance angiography  for planning a u-

tologous breast reconstruction. Gland Surg. 2015; 4 (2): 164 -

178. doi: 10.3978/j.issn.2227 -684X.2015.03.06.  

3) Kvasha E.A., Kharkiv T.L. Statistical and demographic anal y-

sis of mortality from breast cancer in Russia. Questions of st a-

tistics . 2006; 8: 25 -33.  

4) Hu E.S., Pusic A.L., Waljee J.F., et al. Patient -reported ae s-

thetic satisfaction with breast reconstruction durâing the long-

term survivorship period. Plast. Reconâstr. Surg. 2009; 124 (1): 

1ð8. 

5) Hartrampf C.R., Scheflan M., Black P. W. Breast reco nstruction 

with a transverse abdominal island flap. Plast. Reco nstr. Surg. 

1982; 69 (2): 216 ð225.  

6) Dolgolev A., Reshetov I., Svyatoslavov D., Sinelnikov M., 

Kudrin K., Dub, V., Anikin V. Experimental Biointegration of a 

Titanium Implant in Delayed Mandibular Reconstruction. Jou r-

nal of Personalized Medicine. 2020: 10 (1): 6. 

doi:10.3390/jpm10010006.  

7) Hidalgo DA, Pusic AL. Free -flap mandibular reconstru ction: a 

10 -year follow -up study. Plast. Reconstr. Surg. 2002; 110: 438 ð

449.  

8) Schekoturo v I.O., Istranov A.L., Serova N.S., Ternovoy S.K., 

Bakhtiosin R.F., Adamyan R.T., Matevosyan A.V. Complex rad i-

ology diagnostic at the pre - and postoperative stages in p atients 

with the reconstruction of the urogenital area using the method 

of microsurgical  autotransplantation of tissue comple xes. REJR. 

2018; 8 (3): 205 -212. DOI: 10.21569/2222 -7415 -2018 -8-3-205 -

212.  

9) Istranov A.L., Shchekoturov I.O., Bakhtiosin R.F., Serova N.S., 

Adamyan R.T., Matevosyan A.V. Use of volumetric dynamic 

voiding multispiral c omputed cystourethrography in diagnosis 

and evaluation of treatment efficiency of congenital and a c-

quired pathology of the urogenital area. Urologiia. 2019; 5: 53 -

58. Doi://dx.doi.org/10.18565/urology.2019.5.53 -58.  

10) Bartier S., Mazzaschi O., Benichou L. , Sauvaget E. Compu t-

er-assisted versus traditional technique in fibular free -flap ma n-

dibular reconstruction: A CT symmetry study. European Annals 

of Otorhinolaryngology, Head and Neck Diseases. 2020. 

doi:10.1016/j.anorl.2020.06.011.  

11) Aubry S., Pauchot J ., Kastler A., et al. Preoperative imaging 

in the planning of deep inferior epigastric artery perf orator flap 

surgery. Skelet. Radiol. 2013; 42 (3): 319 ð327.  

12) Strauch B., Yu H.L. Groin region. In: Atlas of microva scular 

surgery: anatomy and operative ap proaches. New York, NY, 

Thieme, 1993. PP. 120 -122.  

13) Scott J.R., Liu D., Said H., Neligan P.C., Mathes D.W. Co m-

puted tomographic angiography in planning abdomen -based 

microsurgical breast reconstruction: a comparison with color 

duplex ultrasound. Plast. Reconstr. Surg. 2010; 125 (2): 446 ð

453.  

14) Ghattaura A., Henton J., Jallali N., et al. One hundred cases 

of abdominal -based free flaps in breast reconstruction: the i m-

pact of preoperative computed tomographic angiography. J 

Plast. Reconstr. Aesthet. Surg.  2010; 63 (10): 1597 ð1601.  

15) Babkova Ȭ.Ȭ., Serova N.S., Basin ȱ.ȸ., Kureshova D.V., 

Pasha S.P., Kornev Ȭ.I. Radiological diagnosis of facial osteone-

crosis in patients taking desomorphine. REJR. 2014; 4 (2): 109 -

114.  

16) Babkova A.A., Serova N.S., Medvede v Yu. A. Complex radi o-

logical diagnosis of facial bones in desomorphine depen dence 

patients on the preoperative stage of treatment. REJR 2019; 9 

(1): 16 -26. DOI:10.21569/2222 -7415 -2019 -9-1-16 -26.  

17) Chae M.P., Hunter -Smith D.J., Rozen W.M. Comparative 

ana lysis of fluorescent angiography, computed tomographic 

angiography and magnetic resonance angiography for planning 

autologous breast reconstruction. Gland Surg. 2015; 4: 164 ð

178.

. 
 



   RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY  

 

  | www.rejr.ru | REJR. 2020; 10 (3):120-129       DOI:10.21569/2222-7415-2020-10-3-120-129        ʉʪʨʘʥʠʮʘ  120 
  

 

 

ȺɂȱȹȶȬ ȶȺȷȴɃȱȽȾȮȬ ȺȶȺȷȺȻȷȺȰȹɇɁ ȮȺȰ Ȼȼȴ ȻȺȸȺɅȴ  

3D/4D -ɉɁȺȯȼȬɀȴȴ Ȯ ȻȱȼȮȺȵ ȻȺȷȺȮȴȹȱ ȭȱȼȱȸȱȹȹȺȽȾȴ 

 

ȮɚɑɎɚɐɔə Ƚ.ȸ.1, ȽɑɜɚɎɌ Ȭ.Ȯ.2,3, ɄɑɘɌəɌɑɎɌ Ⱦ.Ȯ.4 

 
ɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. Ⱥɢɑəɔɞɨ ɜɚɗɨ ɚɍɦɑɘəɚɕ ɩɡɚɏɜɌɠɔɔ Ɏ ɚɛɜɑɐɑɗɑəɔɔ ɖɚɗɔɣɑ-

ɝɞɎɌ ɚɖɚɗɚɛɗɚɐəɧɡ Ɏɚɐ Ɏ ɛɑɜɎɚɕ ɛɚɗɚɎɔəɑ Ɏɞɚɜɚɏɚ ɞɜɔɘɑɝɞɜɌ ɍɑɜɑɘɑəəɚɝɞɔ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. ȳɌ ɛɑɜɔɚɐ ɝ 2013 ɛɚ 2016 ɏɏ. ɚɍɝɗɑɐɚɎɌəɧ 253 ɒɑə-

ɥɔəɧ əɌ ɝɜɚɖɑ ɍɑɜɑɘɑəəɚɝɞɔ 13-21 əɑɐɑɗɫ. Ƚɜɑɐəɔɕ ɎɚɓɜɌɝɞ ɒɑəɥɔə ð 30,25 

+/ - 0,44 ɗɑɞ (17 - 45). ȴɓəɌɣɌɗɨəɚ ɖɚɗɔɣɑɝɞɎɚ ɚɖɚɗɚɛɗɚɐəɧɡ Ɏɚɐ, ɟɣɔɞɧɎɌɫ ɝɜɚɖ ɍɑɜɑ-

ɘɑəəɚɝɞɔ, ɚɛɜɑɐɑɗɫɗɔ ɝ ɛɚɘɚɥɨɪ ɘɑɞɚɐɌ ɔɓɘɑɜɑəɔɫ ɎɑɜɞɔɖɌɗɨəɚɏɚ ɜɌɓɘɑɜɌ əɌɔɍɚɗɨɤɑ-

ɏɚ Ɏɚɐəɚɏɚ ɖɌɜɘɌəɌ Ɍɘəɔɚɞɔɣɑɝɖɚɕ ɒɔɐɖɚɝɞɔ. ȰɌɗɑɑ ɚɛɜɑɐɑɗɫɗɔ ɖɚɗɔɣɑɝɞɎɚ Ɍɘəɔɚɞɔ-

ɣɑɝɖɚɕ ɒɔɐɖɚɝɞɔ, ɔɝɛɚɗɨɓɟɫ, ɜɌɓɜɌɍɚɞɌəəɧɕ əɌɘɔ, ɘɑɞɚɐ ɚɛɜɑɐɑɗɑəɔɫ ɚɍɦɑɘɌ ɘɌɖɝɔ-

ɘɌɗɨəɚɏɚ ɖɌɜɘɌəɌ ɚɖɚɗɚɛɗɚɐəɧɡ Ɏɚɐ ɛɜɔ ɛɚɘɚɥɔ ɚɍɦɑɘəɚɕ ɩɡɚɏɜɌɠɔɔ. Ȱɗɫ ɘɌɞɑɘɌɞɔ-

ɣɑɝɖɚɕ ɚɍɜɌɍɚɞɖɔ ɛɚɗɟɣɑəəɧɡ ɐɌəəɧɡ ɔɝɛɚɗɨɓɚɎɌɗɔ ɘɑɞɚɐɧ ɚɛɔɝɌɞɑɗɨəɚɕ ɝɞɌɞɔɝɞɔɖɔ, 

ɐɗɫ ɚɛɜɑɐɑɗɑəɔɫ ɐɚɝɞɚɎɑɜəɧɡ ɜɌɓɗɔɣɔɕ ɛɜɔ ɝɜɌɎəɑəɔɔ ɐɚɗɑɕ ɔɝɛɚɗɨɓɚɎɌɗɔ ȕ-

ɛɜɑɚɍɜɌɓɚɎɌəɔɑ ɀɔɤɑɜɌ ɝ ɛɚɛɜɌɎɖɚɕ ȵɑɞɝɌ əɌ əɑɛɜɑɜɧɎəɚɝɞɨ. 

ȼɑɓɟɗɨɞɌɞɧ. ȬəɌɗɔɓ ɐɔəɌɘɔɖɔ ɔɓɘɑəɑəɔɫ ɖɚɗɔɣɑɝɞɎɌ ɚɖɚɗɚɛɗɚɐəɧɡ Ɏɚɐ Ɏ ɔɝɝɗɑ-

ɐɟɑɘɚɕ ɏɜɟɛɛɑ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɘɑɞɚɐɌ ɔɓɘɑɜɑəɔɫ ɎɑɜɞɔɖɌɗɨəɚɏɚ ɜɌɓɘɑɜɌ əɌɔɍɚɗɨɤɑ-

ɏɚ Ɏɚɐəɚɏɚ ɖɌɜɘɌəɌ Ɏ 2D-ɜɑɒɔɘɑ ɛɚɖɌɓɌɗ ɟɎɑɗɔɣɑəɔɑ ɜɌɓɘɑɜɌ ɖɌɜɘɌəɌ Ɏ ɘɘ Ɏ 1,55 ɜɌɓɌ 

ɝ 13 ɛɚ 21 əɑɐɑɗɪ ɍɑɜɑɘɑəəɚɝɞɔ. ȬəɌɗɔɓ ɐɔəɌɘɔɖɔ ɔɓɘɑəɑəɔɫ ɖɚɗɔɣɑɝɞɎɌ ɚɖɚɗɚɛɗɚɐ-

əɧɡ Ɏɚɐ Ɏ ɔɝɝɗɑɐɟɑɘɚɕ ɏɜɟɛɛɑ ɛɜɔ ɔɝɛɚɗɨɓɚɎɌəɔɔ ɘɑɞɚɐɌ ɚɛɜɑɐɑɗɑəɔɫ ɚɍɦɑɘɌ ɘɌɖɝɔ-

ɘɌɗɨəɚɏɚ ɖɌɜɘɌəɌ Ɏ 3D-ɜɑɒɔɘɑ ɛɚɖɌɓɌɗ ɟɎɑɗɔɣɑəɔɑ ɚɍɦɑɘɌ ɖɌɜɘɌəɌ Ɏ ɝɘ3 Ɏ 2,73 ɜɌɓɌ ɝ 

13 ɛɚ 21 əɑɐɑɗɪ ɍɑɜɑɘɑəəɚɝɞɔ. ȮɧɫɎɗɑəɚ ɐɚɝɞɚɎɑɜəɚɑ ɟɎɑɗɔɣɑəɔɑ ɖɚɗɔɣɑɝɞɎɌ ɚɖɚɗɚ-

ɛɗɚɐəɧɡ Ɏɚɐ Ɏ ɝɚɚɞɎɑɞɝɞɎɔɔ ɝ ɏɑɝɞɌɢɔɚəəɧɘ ɝɜɚɖɚɘ ɛɜɔ ɔɝɛɚɗɨɓɚɎɌəɔɔ ɚɍɚɔɡ ɘɑɞɚɐɚɎ 

(p <0,05).  

ȳɌɖɗɪɣɑəɔɑ. 3D/4D -ɚɍɦɑɘ ɘɌɖɝɔɘɌɗɨəɚɏɚ ɖɌɜɘɌəɌ ɛɚɗɚɝɞɔ ɌɘəɔɚəɌ Ɏ əɚɜɘɑ 

ɟɎɑɗɔɣɔɎɌɑɞɝɫ, ɖɌɖ ɔ ɠɔɓɔɚɗɚɏɔɣɑɝɖɚɑ ɖɚɗɔɣɑɝɞɎɚ ɚɖɚɗɚɛɗɚɐəɧɡ Ɏɚɐ. ȴɝɛɚɗɨɓɚɎɌəɔɑ 

3D/4D -ɩɡɚɏɜɌɠɔɔ Ɏ ɚɢɑəɖɑ ɚɍɦɑɘɌ Ɍɘəɔɚɞɔɣɑɝɖɚɕ ɒɔɐɖɚɝɞɔ Ɏ ɛɑɜɎɚɕ ɛɚɗɚɎɔəɑ Ɏɞɚɜɚ-

ɏɚ ɞɜɔɘɑɝɞɜɌ ɍɑɜɑɘɑəəɚɝɞɔ ɘɚɒɑɞ ɐɌɞɨ ɍɚɗɑɑ ɞɚɣəɟɪ ɔəɠɚɜɘɌɢɔɪ ɚ ɖɚɗɔɣɑɝɞɎɑ ɚɖɚɗɚ-

ɛɗɚɐəɧɡ Ɏɚɐ ɔ ɝɛɚɝɚɍɝɞɎɚɎɌɞɨ ɟɗɟɣɤɑəɔɪ ɖɌɣɑɝɞɎɌ ɟɗɨɞɜɌɓɎɟɖɚɎɚɕ ɛɜɑəɌɞɌɗɨəɚɕ ɐɔɌ-

ɏəɚɝɞɔɖɔ.. 

 

ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɞɜɑɡɘɑɜəɌɫ ɩɡɚɏɜɌɠɔɫ, ɚɖɚɗɚɛɗɚɐəɧɑ Ɏɚɐɧ, ɏɑɝɞɌɢɔɚəəɧɕ 

ɝɜɚɖ, Ɏɞɚɜɚɕ ɞɜɔɘɑɝɞɜ ɍɑɜɑɘɑəəɚɝɞɔ. 

 

ȶɚəɞɌɖɞəɧɕ ɌɎɞɚɜ: ȽɑɜɚɎɌ Ȭ.Ȯ., ȱ-mail: serovaaleona@yandex.ru  
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ASSESSMENT OF THE AMOUNT OF AMNIOTIC FLUID USING 3D/4D ECHOGRAPHY 

IN THE FIRST HALF OF PREGNANCY 

 

Voevodin S.M. 1, Serova A.V. 2, Shemanaeva T.V. 3 
 

urpose.  To evaluate the role of volume echography in determining the amount of 

amniotic fluid in the first half of the second trimester of pregnancy.  

Materials and methods.  In the period from 2013 to 2 016, 253 women were exa m-

ined at 13 -21 weeks of pregnancy. Mean age of women was 30,25 +/ - 0,44 years (min -max 

17 -45). Initially, the amount of amniotic fluid, taking into account the period of pregnancy, 

was determined using the method of measuring the ver tical size of the largest water pocket 

of the amniotic fluid. Next, the amount of amniotic fluid was determined using the method 

developed by us for determining the volume of the maximum pocket of amniotic fluid using 

volumetric echography. For mathematica l processing of the obtained data, methods of d e-

scriptive statistics were used. To determine the significant differences in the comparison of 

fra ctions, we used the ȕ-Fisher transform with the Yates correction for continuity.  

Results.  Analysis of the dynam ics of changes in the amount of amniotic fluid in the 

study group using the method of measuring the vertical size of the largest water pocket in 

2D mode showed an increase in the size of the pocket in mm by 1,55 times from 13 to 21 

weeks of pregnancy. Anal ysis of the dynamics of changes in the amount of amniotic fluid in 

the study group using the method of determining the volume of the maximum pocket in 3D 

mode showed an increase in the volume of the pocket in cm3 by 2.73 times from 13 to 21 

weeks of pregna ncy. There was a significant increase in the amount of amniotic fluid in a c-

cordance with the gestational period when using both methods (p<0.05).  

Conclusion.  3D/4D -volume of the maximum pocket of the amnion cavity normally 

increases, as does the physiologi cal amount of amniotic fluid. Using 3D/4D echography to 

assess the volume of amniotic fluid in the first half of the second trimester of pregnancy can 

pr ovide more accurate information about the amount of amniotic fluid and help improve the 

quality o f ultr asound prenatal diagnosis .  

  

 Keywords: three -dimensional echocardiography, amniotic fluid, gestational age, s e-

cond pregnancy trimester.  
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Ɍ ɝɑɏɚɐəɫɤəɔɕ ɐɑəɨ ɛɌɞɚɗɚɏɔɣɑɝɖɔɑ 

ɔɓɘɑəɑəɔɫ Ɏ ɚɖɚɗɚɛɗɚɐəɚɕ ɒɔɐɖɚɝɞɔ 

ɫɎɗɫɪɞɝɫ ɚɐəɚɕ ɔɓ ɘɌɗɚɔɓɟɣɑəəɧɡ 

ɛɜɚɍɗɑɘ Ɏ ɌɖɟɤɑɜɝɞɎɑ. Ⱥɖɚɗɚɛɗɚɐ-

əɧɑ Ɏɚɐɧ ð ɝɗɚɒəɌɫ ɍɔɚɗɚɏɔɣɑɝɖɔ 

ɌɖɞɔɎəɌɫ ɝɜɑɐɌ, ɚɍɑɝɛɑɣɔɎɌɪɥɌɫ ɒɔɓəɑɐɑɫ-

ɞɑɗɨəɚɝɞɨ ɛɗɚɐɌ Ɏ ɛɑɜɔɚɐ ɏɑɝɞɌɢɔɔ. Ȭɘəɔɚɞɔɣɑ-

ɝɖɌɫ ɒɔɐɖɚɝɞɨ ɚɍɑɝɛɑɣɔɎɌɑɞ ɝɞɌɍɔɗɨəɚɝɞɨ ɞɑɘ-

ɛɑɜɌɞɟɜɧ, ɌɘɚɜɞɔɓɌɢɔɪ, ɝɞɔɘɟɗɔɜɟɑɞ ɜɌɓɎɔɞɔɑ 

ɗɑɏɖɔɡ ɛɗɚɐɌ [1]. Ƚɚɝɞɚɫəɔɑ ɚɖɚɗɚɛɗɚɐəɧɡ Ɏɚɐ 

ɝɣɔɞɌɪɞ ɎɌɒəɧɘ ɛɚɖɌɓɌɞɑɗɑɘ ɍɗɌɏɚɛɚɗɟɣɔɫ 

ɛɗɚɐɌ, Ɍ ɑɏɚ ɚɢɑəɖɟ ð əɑɚɍɡɚɐɔɘɚɕ ɣɌɝɞɨɪ ɐɚ-

ɜɚɐɚɎɚɏɚ əɌɍɗɪɐɑəɔɫ. Ƚɚ ɝəɔɒɑəɔɑɘ ɔ ɟɎɑɗɔ-

ɣɑəɔɑɘ ɚɍɦɑɘɌ Ɍɘəɔɚɞɔɣɑɝɖɚɕ ɒɔɐɖɚɝɞɔ ɘɚɏɟɞ 

ɍɧɞɨ ɝɎɫɓɌəɧ ɞɌɖɔɑ ɝɑɜɨɑɓəɧɑ ɛɌɞɚɗɚɏɔɣɑɝɖɔɑ 

ɝɚɝɞɚɫəɔɫ ɛɗɚɐɌ, ɖɌɖ Ɏɜɚɒɐɑəəɧɑ ɌəɚɘɌɗɔɔ 

ɜɌɓɎɔɞɔɫ, ɓɌɐɑɜɒɖɌ ɜɌɓɎɔɞɔɫ, Ɍɝɠɔɖɝɔɫ, Ɏəɟɞ-

ɜɔɟɞɜɚɍəɚɑ ɔəɠɔɢɔɜɚɎɌəɔɑ [2, 3, 4]. 

ȹɌɜɫɐɟ ɝ ɚɍɥɑɖɗɔəɔɣɑɝɖɔɘɔ ɘɑɞɚɐɌɘɔ 

ɚɢɑəɖɔ ɖɚɗɔɣɑɝɞɎɌ ɚɖɚɗɚɛɗɚɐəɧɡ Ɏɚɐ (ɔɓɘɑəɑ-

əɔɑ ɚɖɜɟɒəɚɝɞɔ ɒɔɎɚɞɌ ɔ Ɏɧɝɚɞɧ ɝɞɚɫəɔɫ ɐəɌ 

ɘɌɞɖɔ, ɛɌɗɨɛɌɢɔɫ ɔ ɐɜ.) [5, 6], ɔɓɎɑɝɞəɧ, ɔə-

ɝɞɜɟɘɑəɞɌɗɨəɧɑ ɘɑɞɚɐɧ ɔɝɝɗɑɐɚɎɌəɔɫ ɖɚɗɔɣɑ-

ɝɞɎɌ ɚɖɚɗɚɛɗɚɐəɧɡ Ɏɚɐ ɛɜɔ ɛɚɘɚɥɔ ɩɡɚɏɜɌɠɔɔ: 

ɝɟɍɦɑɖɞɔɎəɧɕ, ɘɑɞɚɐ ɔɓɘɑɜɑəɔɫ ɎɑɜɞɔɖɌɗɨəɚɏɚ 

ɜɌɓɘɑɜɌ əɌɔɍɚɗɨɤɑɏɚ Ɏɚɐəɚɏɚ ɖɌɜɘɌəɌ, ɚɛɜɑɐɑ-

ɗɑəɔɑ ɔəɐɑɖɝɌ Ɍɘəɔɚɞɔɣɑɝɖɚɕ ɒɔɐɖɚɝɞɔ ɔ ɐɜ. 

ȴɝɛɚɗɨɓɚɎɌəɔɑ ɩɡɚɏɜɌɠɔɔ ɐɗɫ ɚɛɜɑɐɑɗɑəɔɫ ɖɚ-

ɗɔɣɑɝɞɎɌ ɚɖɚɗɚɛɗɚɐəɧɡ Ɏɚɐ əɌ ɝɚɎɜɑɘɑəəɚɘ 

ɩɞɌɛɑ ɫɎɗɫɑɞɝɫ ɚɐəɔɘ ɔɓ ɚɝəɚɎəɧɡ.  ȺɐəɌɖɚ Ɏɝɑ 

ɔɓɎɑɝɞəɧɑ əɌ ɐɌəəɧɕ ɘɚɘɑəɞ ɩɡɚɏɜɌɠɔɣɑɝɖɔɑ 

ɘɑɞɚɐɧ ɚɛɜɑɐɑɗɑəɔɫ ɖɚɗɔɣɑɝɞɎɌ ɚɖɚɗɚɛɗɚɐəɧɡ 

Ɏɚɐ əɚɝɫɞ ɛɜɔɍɗɔɓɔɞɑɗɨəɧɕ ɡɌɜɌɖɞɑɜ, əɑ ɛɚɓɎɚ-

ɗɫɪɞ ɐɔɌɏəɚɝɞɔɜɚɎɌɞɨ ɘɌɗɚɎɚɐɔɑ, ɚɝɚɍɑəəɚ Ɏ 
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ɜɌəəɔɑ ɝɜɚɖɔ ɍɑɜɑɘɑəəɚɝɞɔ ɔɗɔ ɚɍɗɌɐɌɪɞ ɞɜɟ-

ɐɚɑɘɖɚɝɞɨɪ, ɖɚɞɚɜɌɫ ɓɌɞɜɟɐəɫɑɞ ɔɝɛɚɗɨɓɚɎɌəɔɑ 

ɘɑɞɚɐɔɖ [5, 7 - 10].  

Ȱɗɫ ɍɚɗɑɑ ɐɚɝɞɚɎɑɜəɚɕ ɔ ɜɌəəɑɕ ɐɔɌɏəɚ-

ɝɞɔɖɔ ɛɌɞɚɗɚɏɔɣɑɝɖɚɏɚ ɖɚɗɔɣɑɝɞɎɌ ɚɖɚɗɚɛɗɚɐ-

əɧɡ Ɏɚɐ əɌɘɔ ɜɌɓɜɌɍɚɞɌə ɝɛɚɝɚɍ ɚɢɑəɖɔ ɖɚɗɔ-

ɣɑɝɞɎɌ ɚɖɚɗɚɛɗɚɐəɧɡ Ɏɚɐ ɛɜɔ ɛɚɘɚɥɔ 3D/4D-

ɩɡɚɏɜɌɠɔɔ. 

ɂɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. 

Ⱥɢɑəɔɞɨ ɜɚɗɨ ɚɍɦɑɘəɚɕ ɩɡɚɏɜɌɠɔɔ Ɏ 

ɚɛɜɑɐɑɗɑəɔɔ ɖɚɗɔɣɑɝɞɎɌ ɚɖɚɗɚɛɗɚɐəɧɡ Ɏɚɐ Ɏ 

ɛɑɜɎɚɕ ɛɚɗɚɎɔəɑ Ɏɞɚɜɚɏɚ ɞɜɔɘɑɝɞɜɌ ɍɑɜɑɘɑəəɚ-

ɝɞɔ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ ɔɝɝɗɑɐɚɎɌəɔɫ. 

ȹɌ ɍɌɓɑ ȯȭȿȳ ȾȺ çȺȶȻɂ ɔɘ. ȱ.ȸ. ȭɌɖɟəɔ-

əɚɕè, ɏ. ȾɎɑɜɨ, Ɏ ɛɑɜɔɚɐ ɝ 2013 ɛɚ 2016 ɏɏ. ɚɍ-

ɝɗɑɐɚɎɌəɧ 253 ɒɑəɥɔəɧ ɛɚ ɓɌɜɌəɑɑ ɚɞɚɍɜɌə-

əɧɘ ɖɜɔɞɑɜɔɫɘ Ɏɖɗɪɣɑəɔɫ: ɚɐəɚɛɗɚɐəɌɫ ɍɑɜɑ-

ɘɑəəɚɝɞɨ Ɏ ɝɜɚɖɌɡ ɝ 13 ɐɚ 21 əɑɐɑɗɔ ɝ ɟɝɞɌəɚɎ-

ɗɑəəɧɘ ɝɜɚɖɚɘ ɐɚ 12 əɑɐɑɗɨ ɔ ɝɚɏɗɌɝɔɑ ɛɌɢɔ-

ɑəɞɖɔ ɟɣɌɝɞɎɚɎɌɞɨ Ɏ ɔɝɝɗɑɐɚɎɌəɔɔ. ȺɏɜɌəɔɣɑ-

əɔɕ ɛɚ ɎɚɓɜɌɝɞɟ əɑ ɍɧɗɚ. ȶɜɔɞɑɜɔɫɘɔ ɔɝɖɗɪɣɑ-

əɔɫ ɫɎɔɗɔɝɨ ɒɑəɥɔəɧ ɝ ɘəɚɏɚɛɗɚɐəɚɕ ɍɑɜɑ-

ɘɑəəɚɝɞɨɪ. 

ȿɗɨɞɜɌɓɎɟɖɚɎɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ Ɏɧɛɚɗəɫɗɔ 

əɌ ɝɑɜɞɔɠɔɢɔɜɚɎɌəəɚɘ ɛɜɔɍɚɜɑ ɛɚ ɝɞɌəɐɌɜɞ-

əɚɕ ɘɑɞɚɐɔɖɑ, ɜɑɖɚɘɑəɐɟɑɘɚɕ ɐɗɫ ɍɑɜɑɘɑəəɧɡ 

ɒɑəɥɔə, əɌ ɌɛɛɌɜɌɞɑ Voluson E8 Expert 

(General Electric), ɛɜɚɏɜɌɘɘəɚɑ ɚɍɑɝɛɑɣɑəɔɑ: ȱȽ 

250 ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ 2D- ɔ 3D/4D ɖɚəɎɑɖɝəɧɡ 

ɌɍɐɚɘɔəɌɗɨəɚɏɚ ɔ Ɏəɟɞɜɔɛɚɗɚɝɞəɚɏɚ ɐɌɞɣɔɖɚɎ ɝ 

ɐɔɌɛɌɓɚəɚɘ ɣɌɝɞɚɞ ɚɞ 3,5 ɐɚ 5,0 ȸȯɢ Ɏ Ɍɖɟɤɑɜ-

ɝɖɚɕ ɛɜɚɏɜɌɘɘɑ. 

ȿ Ɏɝɑɡ ɚɍɝɗɑɐɚɎɌəəɧɡ ɒɑəɥɔə ɍɑɜɑɘɑə-

əɚɝɞɨ ɛɜɚɞɑɖɌɗɌ ɍɑɓ ɚɝɗɚɒəɑəɔɕ, ɜɚɐɧ ɝɚɝɞɚɫ-

ɗɔɝɨ Ɏ 37-41 əɑɐɑɗɪ ɏɑɝɞɌɢɔɚəəɚɏɚ ɝɜɚɖɌ ɔ ɓɌ-

Ɏɑɜɤɔɗɔɝɨ ɜɚɒɐɑəɔɑɘ ɓɐɚɜɚɎɧɡ ɐɑɞɑɕ, ɛɜɔ 

ɩɞɚɘ əɑ əɌɍɗɪɐɌɗɚɝɨ ɖɌɖɔɡ-ɗɔɍɚ Ɍɖɟɤɑɜɝɖɔɡ ɔ 

ɛɑɜɔəɌɞɌɗɨəɧɡ ɚɝɗɚɒəɑəɔɕ. ȿ əɚɎɚɜɚɒɐɑəəɧɡ 

ɚɢɑəɖɌ ɛɚ ɤɖɌɗɑ ȬɛɏɌɜ ɎɌɜɨɔɜɚɎɌɗɌ ɚɞ 7 ɐɚ 9 

ɍɌɗɗɚɎ, Ɏɑɝ ɛɜɔ ɜɚɒɐɑəɔɔ ɝɚɝɞɌɎɔɗ 2900-4600 

ɏɜɌɘɘɚɎ. ȿ Ɏɝɑɡ ɚɍɝɗɑɐɚɎɌəəɧɡ ɒɑəɥɔə əɑ ɍɧ-

ɗɚ ɐɌəəɧɡ ɚɍ ɌəɚɘɌɗɨəɚɘ ɖɚɗɔɣɑɝɞɎɑ ɚɖɚɗɚ-

ɛɗɚɐəɧɡ Ɏɚɐ ɛɚ ɜɑɓɟɗɨɞɌɞɌɘ ɔɝɡɚɐɚɎ ɍɑɜɑɘɑə-

əɚɝɞɔ, Ɍ ɞɌɖɒɑ ɛɜɔ ɐɔəɌɘɔɣɑɝɖɚɘ ɟɗɨɞɜɌɓɎɟɖɚ-

Ɏɚɘ əɌɍɗɪɐɑəɔɔ. 

ȶɚɗɔɣɑɝɞɎɚ ɚɖɚɗɚɛɗɚɐəɧɡ Ɏɚɐ, ɟɣɔɞɧɎɌɫ 

ɝɜɚɖ ɍɑɜɑɘɑəəɚɝɞɔ, ɚɛɜɑɐɑɗɫɗɔ ɝ ɛɚɘɚɥɨɪ ɘɑ-

ɞɚɐɌ ɔɓɘɑɜɑəɔɫ ɎɑɜɞɔɖɌɗɨəɚɏɚ ɜɌɓɘɑɜɌ 

əɌɔɍɚɗɨɤɑɏɚ Ɏɚɐəɚɏɚ ɖɌɜɘɌəɌ Ɏ 2D-ɜɑɒɔɘɑ. 

ȰɌɗɑɑ ɚɛɜɑɐɑɗɫɗɔ ɖɚɗɔɣɑɝɞɎɚ ɚɖɚɗɚɛɗɚɐəɧɡ 

Ɏɚɐ, ɔɝɛɚɗɨɓɟɫ, ɜɌɓɜɌɍɚɞɌəəɧɕ əɌɘɔ, ɘɑɞɚɐ 

ɚɛɜɑɐɑɗɑəɔɫ ɚɍɦɑɘɌ ɘɌɖɝɔɘɌɗɨəɚɏɚ ɖɌɜɘɌəɌ 

Ɍɘəɔɚɞɔɣɑɝɖɚɕ ɒɔɐɖɚɝɞɔ ɛɜɔ ɛɚɘɚɥɔ ɚɍɦɑɘ-

əɚɕ ɩɡɚɏɜɌɠɔɔ. ȸɑɞɚɐɔɖɌ ɝɚɝɞɚɫɗɌ ɔɓ 4-ɡ ɩɞɌ-

ɛɚɎ. Ɂɜɚəɚɘɑɞɜɔɫ ɔɝɝɗɑɐɚɎɌəɔɫ ɛɜɚɎɚɐɔɗɌɝɨ əɌ 

ɖɌɒɐɚɘ ɩɞɌɛɑ ɛɜɔ ɛɚɘɚɥɔ ɝɑɖɟəɐɚɘɑɜɌ ɝ Ɏɧ-

ɣɔɝɗɑəɔɑɘ ɝɜɑɐəɑɕ Ɏɑɗɔɣɔəɧ ɡɜɚəɚɘɑɞɜɔɜɚɎɌ-

əɔɫ. 

ȸɑɞɚɐɔɖɌ ɚɛɜɑɐɑɗɑəɔɫ ɚɍɦɑɘɌ ɘɌɖɝɔ-

ɘɌɗɨəɚɏɚ ɖɌɜɘɌəɌ ɚɖɚɗɚɛɗɚɐəɧɡ Ɏɚɐ Ɏ 3D-

ɜɑɒɔɘɑ. 

1-ɕ ɩɞɌɛ ð Ɏɧɍɚɜ ɚɍɦɑɖɞɌ ɔɝɝɗɑɐɚɎɌəɔɫ ɔ 

ɛɗɚɝɖɚɝɞɔ ɝɖɌəɔɜɚɎɌəɔɫ (ɡɜɚəɚɘɑɞɜɔɫ ð ɝɜɑɐ-

əɫɫ ɎɑɗɔɣɔəɌ ð 20 ɝ). Ȯ 2D-ɜɑɒɔɘɑ ɛɜɚɎɚɐɔɗɔ 

ɝɖɌəɔɜɚɎɌəɔɑ ɛɚɗɚɝɞɔ ɘɌɞɖɔ Ɏ ɐɎɟɡ ɎɓɌɔɘəɚ 

ɛɑɜɛɑəɐɔɖɟɗɫɜəɧɡ ɛɗɚɝɖɚɝɞɫɡ (ɛɜɚɐɚɗɨəɚɕ ɔ 

ɛɚɛɑɜɑɣəɚɕ). ȳɌɞɑɘ ɎɧɍɔɜɌɗɔ ɛɗɚɝɖɚɝɞɨ ɝ ɛɜɚ-

ɐɚɗɨəɧɘ ɔɓɚɍɜɌɒɑəɔɑɘ ɞɟɗɚɎɔɥɌ ɛɗɚɐɌ. Ȼɜɚ-

Ɏɚɐɔɗɔ ɛɚɎɚɜɚɞ ɐɌɞɣɔɖɌ əɌ 90Á, ɛɑɜɛɑəɐɔɖɟ-

ɗɫɜəɚ ɚɝɔ ɛɗɚɐɌ. ȮɧɍɔɜɌɗɔ ɞɟ ɛɗɚɝɖɚɝɞɨ, Ɏ ɖɚ-

ɞɚɜɚɕ əɌɔɍɚɗɑɑ ɣɑɞɖɚ ɎɔɓɟɌɗɔɓɔɜɟɑɞɝɫ ɘɌɖɝɔ-

ɘɌɗɨəɧɕ ɖɌɜɘɌə ɚɖɚɗɚɛɗɚɐəɚɕ ɒɔɐɖɚɝɞɔ, ɚɏɜɌ-

əɔɣɑəəɧɕ ɝɞɑəɖɌɘɔ ɛɚɗɚɝɞɔ ɘɌɞɖɔ ɔ ɣɌɝɞɫɘɔ 

ɛɗɚɐɌ (ɏɚɗɚɎɖɔ, ɞɟɗɚɎɔɥɌ ɔ ɖɚəɑɣəɚɝɞɫɘɔ). ɀɚ-

ɖɟɝ ɜɌɝɛɚɗɌɏɌɗɔ əɌ ɟɜɚɎəɑ ɏɜɌəɔɢ ɘɌɖɝɔɘɌɗɨ-

əɚɏɚ ɖɌɜɘɌəɌ ɚɖɚɗɚɛɗɚɐəɚɕ ɒɔɐɖɚɝɞɔ, ɝ ɏɗɟɍɔ-

əɚɕ ɝɖɌəɔɜɚɎɌəɔɫ əɑ ɘɑəɑɑ 2 ɝɘ ɔ əɑ ɍɚɗɑɑ 8 

ɝɘ.  

2-ɕ ɩɞɌɛ ð Ɏɧɍɚɜ ɓɚəɧ ɔəɞɑɜɑɝɌ (ɟɝɞɌəɚɎ-

ɖɌ 3D-ɓɚəɧ ɔəɞɑɜɑɝɌ) ɔ ɛɚɗɟɣɑəɔɑ ɚɍɦɑɘəɚɕ 

ɔəɠɚɜɘɌɢɔɔ (ɡɜɚəɚɘɑɞɜɔɫ ð ɝɜɑɐəɫɫ ɎɑɗɔɣɔəɌ 

ð 5 ɝ). ȼɌɓɘɑɜ ɜɌɘɖɔ ɛɚɐɍɔɜɌɗɔ ɝ ɞɌɖɔɘ ɜɌɝɣɑ-

ɞɚɘ, ɣɞɚɍɧ ɘɌɖɝɔɘɌɗɨəɧɕ ɖɌɜɘɌə ɚɖɚɗɚɛɗɚɐ-

əɚɕ ɒɔɐɖɚɝɞɔ ɛɚɗəɚɝɞɨɪ ɛɚɛɌɐɌɗ Ɏ ɛɗɚɝɖɚɝɞɨ 

ɝɖɌəɔɜɚɎɌəɔɫ Ɏɚ Ɏɝɑɡ ɞɜɑɡ ɛɜɚɑɖɢɔɫɡ. ȳɌɞɑɘ 

ɛɜɚɔɓɎɚɐɔɗɔ ɚɍɦɑɘəɚɑ ɝɖɌəɔɜɚɎɌəɔɑ ɝ ɌɎɞɚɘɌ-

ɞɔɣɑɝɖɔɘ ɛɚɗɟɣɑəɔɑɘ ɜɑɓɟɗɨɞɌɞɌ. 

3-ɕ ɩɞɌɛ ð ɜɑɖɚəɝɞɜɟɖɢɔɫ ɞɜɑɡɘɑɜəɚɏɚ 

ɔɓɚɍɜɌɒɑəɔɫ ɖɌɜɘɌəɌ ɚɖɚɗɚɛɗɚɐəɚɕ ɒɔɐɖɚɝɞɔ 

(ɡɜɚəɚɘɑɞɜɔɫ ð ɝɜɑɐəɫɫ ɎɑɗɔɣɔəɌ ð 15 ɝ). Ȯɝɑ 

ɛɚɗɟɣɑəəɧɑ ɐɌəəɧɑ ɝɚɡɜɌəɫɗɔ əɌ ɒɑɝɞɖɚɘ ɐɔɝ-

ɖɑ ɟɗɨɞɜɌɓɎɟɖɚɎɚɏɚ ɛɜɔɍɚɜɌ Ɏ ɠɚɜɘɌɞɑ 4D View 

ɐɗɫ ɛɜɚɎɑɐɑəɔɫ ɛɚɝɗɑɐɟɪɥɔɡ Ɏɧɣɔɝɗɑəɔɕ. 

ȰɌəəɧɑ ɔɝɝɗɑɐɚɎɌəɔɫ ɝɚɡɜɌəɫɗɔ Ɏ ɌɜɡɔɎ ɟɗɨ-

ɞɜɌɓɎɟɖɚɎɚɏɚ ɝɖɌəɑɜɌ ɔɗɔ ɛɑɜɑəɚɝɔɗɔ əɌ Ɏəɑɤ-

əɔɕ əɚɝɔɞɑɗɨ.  

4-ɕ ɩɞɌɛ ð Ɏɧɣɔɝɗɑəɔɑ ɚɍɦɑɘɌ ɘɌɖɝɔɘɌɗɨ-

əɚɏɚ ɖɌɜɘɌəɌ ɚɖɚɗɚɛɗɚɐəɚɕ ɒɔɐɖɚɝɞɔ (ɡɜɚəɚ-

ɘɑɞɜɔɫ ð ɝɜɑɐəɫɫ ɎɑɗɔɣɔəɌ ð 20 ɝ). Ƚ ɛɚɘɚɥɨɪ 

ɛɜɚɏɜɌɘɘɧ 4D View PC-Software ɛɜɚɎɚɐɔɗɔ 

ɚɢɑəɖɟ ɖɌɣɑɝɞɎɌ ɔɓɚɍɜɌɒɑəɔɫ, ɛɚɗɟɣɑəəɚɏɚ Ɏ 

ɞɜɑɡ ɎɓɌɔɘəɚ ɛɑɜɛɑəɐɔɖɟɗɫɜəɧɡ ɖɚəɞɜɚɗɨəɧɡ 

ɛɗɚɝɖɚɝɞɫɡ. Ȼɚɝɗɑ ɩɞɚɏɚ ɎɧɍɔɜɌɗɔ ɚɛɞɔɘɌɗɨəɟɪ 

ɛɗɚɝɖɚɝɞɨ (Ȭ, Ȯ, Ƚ), ɛɚ ɖɚɞɚɜɚɕ ɍɟɐɑɞ ɛɜɚɔɓɎɚ-

ɐɔɞɨɝɫ ɜɑɖɚəɝɞɜɟɖɢɔɫ. ȿɝɞɌəɌɎɗɔɎɌɗɔ ɓɚəɟ ɔə-

ɞɑɜɑɝɌ ɞɌɖ, ɣɞɚɍɧ ɚɝɨ ɎɜɌɥɑəɔɫ ɛɜɚɡɚɐɔɗɌ ɣɑ-

ɜɑɓ ɢɑəɞɜ ɖɌɜɘɌəɌ. ȿɣɔɞɧɎɌɫ əɑɛɜɌɎɔɗɨəɟɪ 

ɠɚɜɘɟ ɖɌɜɘɌəɌ, ɎɧɍɔɜɌɗɔ ɤɌɏ ɚɍɎɚɐɖɔ 15Á, 

ɔɝɛɚɗɨɓɚɎɌɗɔ ɜɟɣəɚɑ ɛɜɚɏɜɌɘɘəɚɑ ɚɍɎɑɐɑəɔɑ 

ɏɜɌəɔɢ ɖɌɜɘɌəɌ. Ȼɚɝɗɑ ɣɑɏɚ ɛɜɚɎɚɐɔɗɔ ɌɎɞɚɘɌ-

ɞɔɣɑɝɖɚɑ Ɏɧɣɔɝɗɑəɔɑ ɚɍɦɑɘɌ ɖɌɜɘɌəɌ Ɏ ɛɜɚ-

ɏɜɌɘɘɑ VOCAL (ɜɔɝ. 1, 2). 

ȽɞɌɞɔɝɞɔɣɑɝɖɔɕ ɌəɌɗɔɓ. 

ȽɞɌɞɔɝɞɔɣɑɝɖɟɪ ɚɍɜɌɍɚɞɖɟ ɜɑɓɟɗɨɞɌɞɚɎ 

ɛɜɚɎɚɐɔɗɔ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɛɑɜɝɚəɌɗɨəɚɏɚ 

ɖɚɘɛɨɪɞɑɜɌ. ȺɍɜɌɍɚɞɖɟ ɌəɌɘəɑɝɞɔɣɑɝɖɔɡ ɐɌə-

əɧɡ ɛɜɚɎɚɐɔɗɔ ɛɚ ɝɞɌəɐɌɜɞəɧɘ ɘɑɞɚɐɔɖɌɘ ɝ 

ɔɝɛɚɗɨɓɚɎɌəɔɑɘ   ɛɌɖɑɞɌ ɛɜɚɏɜɌɘɘ MS-Windows 

XP. ȰɌəəɧɑ ɛɜɚɎɑɐɑəəɧɡ ɔɝɝɗɑɐɚɎɌəɔɕ ɚɍɜɌɍɌ- 
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ȼɔɝ. 1 (Fig. 1) 

ȼɔɝ. 1.  ɉɡɚɏɜɌɘɘɌ 3D/4D. 

ȼɑɒɔɘ VOCAL. ȭɑɜɑɘɑəəɚɝɞɨ 16-17 əɑɐɑɗɨ. Ȯɧɐɑɗɑəɔɑ ɓɚəɧ ɔəɞɑɜɑɝɌ. 

Ȭ, B, Ƚ ð Ɏɧɍɚɜ ɘɌɖɝɔɘɌɗɨəɚɏɚ ɖɌɜɘɌəɌ ɚɖɚɗɚɛɗɚɐəɧɡ Ɏɚɐ. 

Fig. 1.   3D/4D echogram.  

VOCAL Mode. Pregnancy 16 -17 weeks. Select an area of interest.  

A, B, C ð selection of the maximum amniotic fluid pocket.  

 

ȼɔɝ. 2 (Fig. 2) 

ȼɔɝ. 2.  ɉɡɚɏɜɌɘɘɌ 3D/4D. 

ȼɑɒɔɘ VOCAL. ȭɑɜɑɘɑəəɚɝɞɨ 16-17 əɑɐɑɗɨ (ɞɚɞ ɒɑ ɝɗɟɣɌɕ).    ȶɚəɞɟɜɔɜɚɎɌəɔɑ ɓɚəɧ ɔəɞɑɜɑɝɌ ɔ ɌɎɞɚɘɌɞɔɣɑ-

ɝɖɚɑ ɛɚɗɟɣɑəɔɑ ɚɍɦɑɘɌ ɘɌɖɝɔɘɌɗɨəɚɏɚ ɖɌɜɘɌəɌ ɚɖɚɗɚɛɗɚɐəɧɡ Ɏɚɐ. 

Ȭ, B, Ƚ ð ɞɜɔ ɎɓɌɔɘəɚ ɛɑɜɛɑəɐɔɖɟɗɫɜəɧɑ ɛɗɚɝɖɚɝɞɔ ɚɛɜɑɐɑɗɑəɔɫ ɚɍɦɑɘɌ ɘɌɖɝɔɘɌɗɨəɚɏɚ ɖɌɜɘɌəɌ ɚɖɚɗɚɛɗɚɐ-

əɧɡ Ɏɚɐ. D ð ɚɍɦɑɘəɌɫ ɘɚɐɑɗɨ ɘɌɖɝɔɘɌɗɨəɚɏɚ ɖɌɜɘɌəɌ ɚɖɚɗɚɛɗɚɐəɧɡ Ɏɚɐ. 

Fig. 2.   3D/4 D echogram .  

VOCAL Mode. Pregnancy 16 -17 weeks (the same case). Contouring the area of interest and automatically obtaining 

the volume of the maximum pocket of amniotic fluid.  

A, B, C ð th ree mutually perpendicular planes for determining the volume of the maximum pocket of amniotic fl u-

id. D ð volume model of the maximum pocket of amniotic fluid.  
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ɞɧɎɌɗɔ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɝɞɌɞɔɝɞɔɣɑɝɖɔɡ ɛɌɖɑ-

ɞɚɎ IBM SPSS Statistica ɔ SPSS 12 ɝ ɝɚɍɗɪɐɑəɔ-

ɑɘ ɚɍɥɔɡ ɜɑɖɚɘɑəɐɌɢɔɕ ɐɗɫ ɘɑɐɔɢɔəɝɖɔɡ ɔɝ-

ɝɗɑɐɚɎɌəɔɕ. Ȱɗɫ ɡɜɌəɑəɔɫ ɔəɠɚɜɘɌɢɔɔ ɔɝɛɚɗɨ-

ɓɚɎɌɗɔ ɛɌɖɑɞ ɛɜɚɏɜɌɘɘ Microsoft Office Excel 

2016.  

Ȱɗɫ ɘɌɞɑɘɌɞɔɣɑɝɖɚɕ ɚɍɜɌɍɚɞɖɔ ɛɚɗɟɣɑə-

əɧɡ ɐɌəəɧɡ ɔɝɛɚɗɨɓɚɎɌɗɔ ɘɑɞɚɐɧ ɚɛɔɝɌɞɑɗɨəɚɕ 

ɝɞɌɞɔɝɞɔɖɔ, ɐɗɫ ɚɛɜɑɐɑɗɑəɔɫ ɐɚɝɞɚɎɑɜəɧɡ ɜɌɓ-

ɗɔɣɔɕ ɛɜɔ ɝɜɌɎəɑəɔɔ ɐɚɗɑɕ ɔɝɛɚɗɨɓɚɎɌɗɔ ȕ-

ɛɜɑɚɍɜɌɓɚɎɌəɔɑ ɀɔɤɑɜɌ ɝ ɛɚɛɜɌɎɖɚɕ ȵɑɞɝɌ əɌ 

əɑɛɜɑɜɧɎəɚɝɞɨ. ȰɚɝɞɚɎɑɜəɧɘɔ ɝɣɔɞɌɗɔ ɜɌɓɗɔ-

ɣɔɫ ɛɜɔ p <0,05. ȰɚɎɑɜɔɞɑɗɨəɧɑ ɔəɞɑɜɎɌɗɧ ɐɗɫ 

ɝɜɑɐəɔɡ ɓəɌɣɑəɔɕ ɛɌɜɌɘɑɞɜɚɎ Ɏəɟɞɜɔ ɏɜɟɛɛɧ 

ɚɍɝɗɑɐɟɑɘɧɡ ɛɌɢɔɑəɞɚɎ Ɏɧɣɔɝɗɫɗɔ ɝ ɐɚɝɞɚɎɑɜ-

əɚɝɞɨɪ 95%.  

ȼɑɓɟɗɨɞɌɞɧ ɔɝɝɗɑɐɚɎɌəɔɫ. 

ȼɑɓɟɗɨɞɌɞɧ ɚɢɑəɖɔ ɖɚɗɔɣɑɝɞɎɌ ɚɖɚɗɚɛɗɚɐ-

əɧɡ Ɏɚɐ ɘɑɞɚɐɚɘ ɔɓɘɑɜɑəɔɫ ɎɑɜɞɔɖɌɗɨəɚɏɚ 

ɜɌɓɘɑɜɌ əɌɔɍɚɗɨɤɑɏɚ Ɏɚɐəɚɏɚ ɖɌɜɘɌəɌ Ɏ 2D-

ɜɑɒɔɘɑ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɏɑɝɞɌɢɔɚəəɚɏɚ ɝɜɚɖɌ 

ɍɑɜɑɘɑəəɚɝɞɔ ɝ 13 ɛɚ 21 əɑɐɑɗɪ ɛɜɔɎɑɐɑəɧ 

əɔɒɑ (ɞɌɍɗ. ʈ1, ʈ2, ɜɔɝ. 3).   

ȬəɌɗɔɓ ɐɔəɌɘɔɖɔ ɔɓɘɑəɑəɔɫ ɖɚɗɔɣɑɝɞɎɌ 

ɚɖɚɗɚɛɗɚɐəɧɡ Ɏɚɐ Ɏ ɔɝɝɗɑɐɟɑɘɚɕ ɏɜɟɛɛɑ ɝ ɔɝ-

ɛɚɗɨɓɚɎɌəɔɑɘ ɘɑɞɚɐɌ ɔɓɘɑɜɑəɔɫ ɎɑɜɞɔɖɌɗɨəɚɏɚ 

ɜɌɓɘɑɜɌ əɌɔɍɚɗɨɤɑɏɚ Ɏɚɐəɚɏɚ ɖɌɜɘɌəɌ Ɏ 2D-

ɜɑɒɔɘɑ ɛɚɖɌɓɌɗ ɟɎɑɗɔɣɑəɔɑ ɜɌɓɘɑɜɌ ɖɌɜɘɌəɌ Ɏ 

ɘɘ Ɏ 1,55 ɜɌɓɌ ɝ 13 ɛɚ 21 əɑɐɑɗɪ ɍɑɜɑɘɑəəɚɝɞɔ. 

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɛɜɔ ɔɝɛɚɗɨɓɚɎɌəɔɔ ɘɑɞɚ-

ɐɌ ɔɓɘɑɜɑəɔɫ ɎɑɜɞɔɖɌɗɨəɚɏɚ ɜɌɓɘɑɜɌ əɌɔɍɚɗɨ-

ɤɑɏɚ Ɏɚɐəɚɏɚ ɖɌɜɘɌəɌ Ɏ 2D-ɜɑɒɔɘɑ ɖɚɗɔɣɑɝɞɎɚ 

ɚɖɚɗɚɛɗɚɐəɚɕ ɒɔɐɖɚɝɞɔ ɟɎɑɗɔɣɔɗɚɝɨ ɛɜɫɘɚ 

ɛɜɚɛɚɜɢɔɚəɌɗɨəɚ ɝɜɚɖɟ ɍɑɜɑɘɑəəɚɝɞɔ.   

ȼɑɓɟɗɨɞɌɞɧ ɚɛɜɑɐɑɗɑəɔɫ ɚɍɦɑɘɌ ɘɌɖɝɔ-

ɘɌɗɨəɚɏɚ ɖɌɜɘɌəɌ ɚɖɚɗɚɛɗɚɐəɧɡ Ɏɚɐ Ɏ ɓɌɎɔɝɔ-

ɘɚɝɞɔ ɚɞ ɏɑɝɞɌɢɔɚəəɚɏɚ ɝɜɚɖɌ ɍɑɜɑɘɑəəɚɝɞɔ ɝ 

13 ɛɚ 21 əɑɐɑɗɪ Ɏ ɛɜɑɐɝɞɌɎɗɑəɧ əɔɒɑ (ɞɌɍɗ. 

ʈ3, 4, ɜɔɝ. 4). 

ȬəɌɗɔɓ ɐɔəɌɘɔɖɔ ɔɓɘɑəɑəɔɫ ɖɚɗɔɣɑɝɞɎɌ 

ɚɖɚɗɚɛɗɚɐəɧɡ Ɏɚɐ Ɏ ɔɝɝɗɑɐɟɑɘɚɕ ɏɜɟɛɛɑ ɛɜɔ 

ɔɝɛɚɗɨɓɚɎɌəɔɔ ɘɑɞɚɐɌ ɚɛɜɑɐɑɗɑəɔɫ ɚɍɦɑɘɌ 

ɘɌɖɝɔɘɌɗɨəɚɏɚ ɖɌɜɘɌəɌ Ɏ 3D-ɜɑɒɔɘɑ ɛɚɖɌɓɌɗ 

ɟɎɑɗɔɣɑəɔɑ ɚɍɦɑɘɌ ɖɌɜɘɌəɌ Ɏ ɝɘ3 Ɏ 2,7 ɜɌɓɌ ɝ 

13 ɛɚ 21 əɑɐɑɗɪ ɍɑɜɑɘɑəəɚɝɞɔ. 

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɛɜɔ ɔɝɛɚɗɨɓɚɎɌəɔɔ ɘɑɞɚ-

ɐɌ ɚɛɜɑɐɑɗɑəɔɫ ɚɍɦɑɘɌ ɘɌɖɝɔɘɌɗɨəɚɏɚ ɖɌɜɘɌəɌ 

Ɏ 3D-ɜɑɒɔɘɑ ɖɚɗɔɣɑɝɞɎɚ ɚɖɚɗɚɛɗɚɐəɧɡ Ɏɚɐ ɟɎɑ-

ɗɔɣɔɗɚɝɨ ɛɜɫɘɚ ɛɜɚɛɚɜɢɔɚəɌɗɨəɚ ɝɜɚɖɟ ɍɑɜɑ-

ɘɑəəɚɝɞɔ.   

Ȼɚ ɜɑɓɟɗɨɞɌɞɌɘ ɛɜɚɎɑɐɑəəɧɡ ɜɌɝɣɑɞɚɎ, Ɏ 

ɔɝɝɗɑɐɟɑɘɚɕ ɏɜɟɛɛɑ ɝ 13 ɛɚ 21 əɑɐɑɗɪ ɍɑɜɑɘɑə-

əɚɝɞɔ əɌɍɗɪɐɌɗɚɝɨ ɐɚɝɞɚɎɑɜəɚɑ ɟɎɑɗɔɣɑəɔɑ ɖɚ-

ɗɔɣɑɝɞɎɌ ɚɖɚɗɚɛɗɚɐəɧɡ Ɏɚɐ Ɏ ɝɚɚɞɎɑɞɝɞɎɔɔ ɝ 

ɏɑɝɞɌɢɔɚəəɧɘ ɝɜɚɖɚɘ ɛɜɔ ɔɝɛɚɗɨɓɚɎɌəɔɔ ɚɍɚɔɡ 

ɘɑɞɚɐɚɎ (p<0,05).     ȻɚɗɟɣɑəɌ ɜɌɓəɔɢɌ Ɏ ɐɔəɌ-

ɘɔɖɑ ɔɓɘɑəɑəɔɫ ɖɚɗɔɣɑɝɞɎɌ Ɍɘəɔɚɞɔɣɑɝɖɚɕ 

ɒɔɐɖɚɝɞɔ: ɚɍɦɑɘ ɘɌɖɝɔɘɌɗɨəɚɏɚ ɖɌɜɘɌəɌ Ɏ 3D-

ɜɑɒɔɘɑ ɟɎɑɗɔɣɔɗɝɫ Ɏ 2,73 ɜɌɓɌ, Ɍ ɎɑɜɞɔɖɌɗɨəɧɕ 

ɜɌɓɘɑɜ əɌɔɍɚɗɨɤɑɏɚ Ɏɚɐəɚɏɚ ɖɌɜɘɌəɌ Ɏ 2D-

ɜɑɒɔɘɑ ð Ɏ 1,55 ɜɌɓɌ ɓɌ ɚɐɔə ɔ ɞɚɞ ɒɑ ɛɑɜɔɚɐ 

Ɏɜɑɘɑəɔ, ɣɞɚ ɝɎɔɐɑɞɑɗɨɝɞɎɟɑɞ ɚ ɛɜɑɔɘɟɥɑɝɞɎɑ 

ɞɜɑɡɘɑɜəɚɏɚ ɛɚɐɡɚɐɌ ɐɗɫ ɚɢɑəɖɔ ɖɚɗɔɣɑɝɞɎɌ 

ɚɖɚɗɚɛɗɚɐəɧɡ Ɏɚɐ əɌ ɩɞɔɡ ɝɜɚɖɌɡ ɍɑɜɑɘɑəəɚ-

ɝɞɔ. ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɘɑɞɚɐ ɚɛɜɑɐɑɗɑəɔɫ ɚɍɦɑɘɌ 

ɘɌɖɝɔɘɌɗɨəɚɏɚ ɖɌɜɘɌəɌ Ɍɘəɔɚɞɔɣɑɝɖɚɕ ɒɔɐɖɚ-

ɝɞɔ Ɏ 3D-ɜɑɒɔɘɑ, ɚɝɚɍɑəəɚ əɌ ɜɌəəɔɡ ɝɜɚɖɌɡ 

ɍɑɜɑɘɑəəɚɝɞɔ, ɍɚɗɑɑ ɞɚɣəɚ ɔ ɖɌɣɑɝɞɎɑəəɚ ɚɞɜɌ-

ɒɌɗ ɐɔəɌɘɔɖɟ ɔɓɘɑəɑəɔɫ ɖɚɗɔɣɑɝɞɎɌ ɚɖɚɗɚ-

ɛɗɚɐəɧɡ Ɏɚɐ, ɣɞɚ ɘɚɒɑɞ ɍɧɞɨ ɚɝəɚɎɚɕ ɐɗɫ ɚɛɜɑ-

ɐɑɗɑəɔɫ ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ ɝɚɝɞɚɫəɔɕ. 

Ⱥɍɝɟɒɐɑəɔɑ.   

Ȯ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ Ɏɚɛɜɚɝɧ ɟɗɟɣɤɑəɔɫ 

ɜɌəəɑɕ ɐɔɌɏəɚɝɞɔɖɔ ɖɚɗɔɣɑɝɞɎɌ ɚɖɚɗɚɛɗɚɐəɧɡ 

Ɏɚɐ ɚɝɞɌɪɞɝɫ ɌɖɞɟɌɗɨəɧɘɔ. ȴɓɎɑɝɞəɚ, ɣɞɚ əɌ 

ɚɝəɚɎɌəɔɔ ɖɗɔəɔɣɑɝɖɚɏɚ ɚɍɝɗɑɐɚɎɌəɔɫ əɑ Ɏɝɑ-

ɏɐɌ ɘɚɒəɚ ɎɧɫɎɔɞɨ ɌəɚɘɌɗɨəɚɑ ɖɚɗɔɣɑɝɞɎɚ Ɍɘ-

əɔɚɞɔɣɑɝɖɚɕ ɒɔɐɖɚɝɞɔ, ɚɝɚɍɑəəɚ, Ɏ ɛɑɜɎɚɕ ɛɚ-

ɗɚɎɔəɑ ɍɑɜɑɘɑəəɚɝɞɔ [1]. ɉɡɚɏɜɌɠɔɣɑɝɖɚɑ ɔɝ-

ɝɗɑɐɚɎɌəɔɑ ɫɎɗɫɑɞɝɫ əɌɔɍɚɗɑɑ əɌɐɑɒəɧɘ, ɐɚ-

ɝɞɟɛəɧɘ ɔ ɍɑɓɚɛɌɝəɧɘ ɘɑɞɚɐɚɘ ɔəɝɞɜɟɘɑə-

ɞɌɗɨəɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɌəɚɘɌɗɔɔ ɚɖɚɗɚɛɗɚɐəɚɕ 

ɝɜɑɐɧ [6]. 

ȼɑɓɟɗɨɞɌɞɧ ɝɟɍɦɑɖɞɔɎəɚɏɚ ɘɑɞɚɐɌ ɚɢɑəɖɔ 

ɖɚɗɔɣɑɝɞɎɌ ɚɖɚɗɚɛɗɚɐəɧɡ Ɏɚɐ ɘɚɏɟɞ ɔɓɘɑəɫɞɨɝɫ 

ɛɜɔ ɐɔəɌɘɔɣɑɝɖɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ, ɖɌɖ Ɏ ɛɚɗɚ-

ɒɔɞɑɗɨəɟɪ, ɞɌɖ ɔ Ɏ ɚɞɜɔɢɌɞɑɗɨəɟɪ ɝɞɚɜɚəɟ [7]. 

ȶɜɚɘɑ ɞɚɏɚ, Ɏ ɚɛɜɑɐɑɗɑəəɚɕ ɝɞɑɛɑəɔ ɩɠɠɑɖɞɔɎ-

əɚɝɞɨ ɐɌəəɚɏɚ ɘɑɞɚɐɌ ɓɌɎɔɝɔɞ ɚɞ ɚɛɧɞɌ ɝɛɑɢɔɌ-

ɗɔɝɞɌ, ɛɜɚɎɚɐɫɥɑɏɚ ɟɗɨɞɜɌɓɎɟɖɚɎɚɑ ɔɝɝɗɑɐɚɎɌ-

əɔɑ [11]. ȸɑɞɚɐ ɔɓɘɑɜɑəɔɫ ɎɑɜɞɔɖɌɗɨəɚɏɚ ɜɌɓ-

ɘɑɜɌ əɌɔɍɚɗɨɤɑɏɚ Ɏɚɐəɚɏɚ ɖɌɜɘɌəɌ ɚɖɚɗɚɛɗɚɐ-

əɧɡ Ɏɚɐ ɔɘɑɑɞ əɑɐɚɝɞɌɞɚɣəɟɪ ɞɚɣəɚɝɞɨ, ɞɌɖ ɖɌɖ 

ɔɓɘɑɜɑəɔɑ əɚɝɔɞ ɛɜɔɍɗɔɓɔɞɑɗɨəɧɕ ɡɌɜɌɖɞɑɜ ɔ 

ɚɞɝɟɞɝɞɎɟɑɞ ɖɚɗɔɣɑɝɞɎɑəəɌɫ ɚɢɑəɖɌ ɚɍɦɑɘɌ Ɍɘ-

əɔɚɞɔɣɑɝɖɚɕ ɒɔɐɖɚɝɞɔ [8]. Ⱥ əɔɓɖɚɕ ɩɠɠɑɖ-

ɞɔɎəɚɝɞɔ ɘɑɞɚɐɌ ɔɓɘɑɜɑəɔɫ ɎɑɜɞɔɖɌɗɨəɚɏɚ ɜɌɓ-

ɘɑɜɌ əɌɔɍɚɗɨɤɑɏɚ Ɏɚɐəɚɏɚ ɖɌɜɘɌəɌ ɚɖɚɗɚɛɗɚɐ-

əɧɡ Ɏɚɐ ɝɎɔɐɑɞɑɗɨɝɞɎɟɪɞ ɞɌɖɒɑ ɔɝɝɗɑɐɚɎɌəɔɫ 

W.K. Hoddick et al. [12]. ȸɑɞɚɐ ɚɢɑəɖɔ ɖɚɗɔɣɑ-

ɝɞɎɌ ɚɖɚɗɚɛɗɚɐəɧɡ Ɏɚɐ ɝ ɛɚɘɚɥɨɪ ɜɌɝɣɑɞɌ ɔə-

ɐɑɖɝɌ Ɍɘəɔɚɞɔɣɑɝɖɚɕ ɒɔɐɖɚɝɞɔ əɑ ɗɔɤɑə əɑɐɚ-

ɝɞɌɞɖɚɎ: ɝɞɜɚɏɔɕ ɐɔɌɛɌɓɚə əɚɜɘɌɞɔɎəɧɡ ɓəɌɣɑ-

əɔɕ əɑ ɚɛɜɑɐɑɗɑə ɔ Ɏ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ [13, 14, 

15]. Ȼɜɔɘɑəɑəɔɑ ɞɜɑɡɘɑɜəɚɕ ɩɡɚɏɜɌɠɔɔ ɛɚɓɎɚ-

ɗɫɑɞ ɟɣɔɞɧɎɌɞɨ Ɏɧɤɑ ɛɑɜɑɣɔɝɗɑəəɧɑ ɚɝɚɍɑəəɚ-

ɝɞɔ, ɞ.ɖ. ɚɐəɔɘ ɔɓ ɏɗɌɎəɧɡ ɐɚɝɞɚɔəɝɞɎ ɟɗɨɞɜɌ-

ɓɎɟɖɚɎɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ Ɏ 3D-ɜɑɒɔɘɑ ɫɎɗɫɑɞɝɫ 

ɚɛɜɑɐɑɗɑəɔɑ ɚɍɦɑɘɌ ɗɪɍɚɕ ɝɞɜɟɖɞɟɜɧ. ȹɌɤɑ 

ɔɝɝɗɑɐɚɎɌəɔɑ əɌɛɜɌɎɗɑəɚ əɌ ɔɝɛɚɗɨɓɚɎɌəɔɑ ɘɑ-

ɞɚɐɔɣɑɝɖɔɡ ɛɜɔɑɘɚɎ, ɗɔɤɑəəɧɡ ɝɟɍɦɑɖɞɔɎəɚ-

ɝɞɔ. ȹɌ Ɏɚɓɘɚɒəɚɝɞɨ ɚɛɜɑɐɑɗɑəɔɫ ɚɍɦɑɘɌ ɚɖɚ-

ɗɚɛɗɚɐəɧɡ Ɏɚɐ ɛɟɞɑɘ 3D-ɘɚɐɑɗɔɜɚɎɌəɔɫ ɟɖɌɓɧ-

ɎɌɪɞ ɚɞɐɑɗɨəɧɑ ɌɎɞɚɜɧ. ȺɐəɌɖɚ, ɛɚ əɌɤɑɘɟ 

ɘəɑəɔɪ, ɛɜɑɐɗɚɒɑəəɧɑ ɘɑɞɚɐɔɖɔ ɐɚɝɞɌɞɚɣəɚ 

ɞɜɟɐɚɑɘɖɔɑ, ɞ.ɖ. ɐɗɫ ɛɜɔɘɑəɑəɔɫ ɔɡ əɌ ɛɜɌɖɞɔ-

ɖɑ ɞɜɑɍɟɑɞɝɫ ɝɛɑɢɔɌɗɨəɚɑ ɛɜɚɏɜɌɘɘəɚɑ ɚɍɑɝɛɑ-

ɣɑəɔɑ, ɔɝɛɚɗɨɓɟɑɞɝɫ ɐɚɝɞɌɞɚɣəɚ ɍɚɗɨɤɚɑ ɖɚɗɔ-

ɣɑɝɞɎɚ ɔɓɘɑɜɑəɔɕ, ɟɎɑɗɔɣɔɎɌɑɞɝɫ Ɏɜɑɘɫ ɔɝɝɗɑ-

ɐɚɎɌəɔɫ ɐɗɫ ɛɚɗɟɣɑəɔɫ ɖɚəɑɣəɚɏɚ ɜɑɓɟɗɨɞɌɞɌ [5,  
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ȾɌɍɗɔɢɌ ʈ1.     ȳəɌɣɑəɔɫ ɎɑɜɞɔɖɌɗɨəɚɏɚ ɜɌɓɘɑɜɌ əɌɔɍɚɗɨɤɑɏɚ ɖɌɜɘɌəɌ (ɘɘ) Ɍɘəɔɚ-

ɞɔɣɑɝɖɚɕ ɒɔɐɖɚɝɞɔ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɏɑɝɞɌɢɔɚəəɚɏɚ ɝɜɚɖɌ. 
ʉʨʦʢ ʛʝʩʪʘʮʠʠ 

(ʥʝʜʝʣʠ) 

5-ʳʡ ʧʨʦʮʝʥʪʠʣʴ 50-ʳʡ ʧʨʦʮʝʥʪʠʣʴ 95-ʡ ʧʨʦʮʝʥʪʠʣʴ 

 

13 28,32 29,00 30,08 

14 30,10 30,50 31,40 

15 30,90 31,00 32,43 

16 32,86 33,50 35,04 

17 36,00 36,00 37,99 

18 38,40 39,00 40,26 

19 40,49 41,00 43,41 

20 42,18 43,00 44,22 

21 44,55 45,00 46,10 
 

   
 

ȾɌɍɗɔɢɌ ʈ2.     ȻɚɖɌɓɌɞɑɗɔ ɎɑɜɞɔɖɌɗɨəɚɏɚ ɜɌɓɘɑɜɌ əɌɔɍɚɗɨɤɑɏɚ ɖɌɜɘɌəɌ (ɘɘ) Ɍɘ-

əɔɚɞɔɣɑɝɖɚɕ ɒɔɐɖɚɝɞɔ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɏɑɝɞɌɢɔɚəəɚɏɚ ɝɜɚɖɌ. 
ʉʨʦʢ ʛʝʩʪʘʮʠʠ 

(ʥʝʜʝʣʠ) 

ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ (ʤʤ) ʄʠʥʠʤʘʣʴʥʦʝ ʟʥʘʯʝ-

ʥʠʝ(ʤʤ) 

ʄʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝ-

ʥʠʝ(ʤʤ) 

ʉʪʘʥʜʘʨʪʥʦʝ ʦʪʢʣʦ-

ʥʝʥʠʝ 

13 29,2083 26,00 34,00 2,08471 

14 30,7500 28,00 34,00 1,53934 

15 31,6667 29,00 35,00 1,80980 

16 33,9583 30,00 41,00 2,57883 

17 37,0000 33,00 43,00 2,35907 

18 39,3333 35,00 44,00 2,20013 

19 41,9583 37,00 48,00 3,45756 

20 43,2083 39,00 48,00 2,41335 

21 45,3333 41,00 48,00 1,83366 
 

   
 

 

ȼɔɝ. 3 (Fig. 3) 

ȼɔɝ. 3.       ȰɔɌɏɜɌɘɘɌ. 

ȰɔəɌɘɔɖɌ ɎɑɜɞɔɖɌɗɨəɚɏɚ ɜɌɓɘɑɜɌ əɌɔɍɚɗɨɤɑɏɚ ɖɌɜɘɌəɌ (ɘɘ) Ɍɘəɔɚɞɔɣɑɝɖɚɕ ɒɔɐɖɚɝɞɔ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ 

ɝɜɚɖɌ ɍɑɜɑɘɑəəɚɝɞɔ. 

Fig. 3.    Diagram .  

Dynamics of the vertical size of the largest pocket (mm) of amniotic fluid depending on the period of pregnancy.  
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ȾɌɍɗɔɢɌ ʈ3.  ȳəɌɣɑəɔɫ ɚɍɦɑɘɌ ɘɌɖɝɔɘɌɗɨəɚɏɚ ɖɌɜɘɌəɌ (ɝɘ3) Ɍɘəɔɚɞɔɣɑɝɖɚɕ ɒɔɐ-

ɖɚɝɞɔ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɏɑɝɞɌɢɔɚəəɚɏɚ ɝɜɚɖɌ. 
ʉʨʦʢ ʛʝʩʪʘʮʠʠ 

(ʥʝʜʝʣʠ) 

5-ʳʡ ʧʨʦʮʝʥʪʠʣʴ 50-ʳʡ ʧʨʦʮʝʥʪʠʣʴ 95-ʡ ʧʨʦʮʝʥʪʠʣʴ 

 

13 38,08 39,00 40,16 

14 41,23 43,00 44,68 

15 47,58 49,00 49,49 

16 53,06 55,00 56,01 

17 64,11 67,50 67,88 

18 71,80 74,50 76,00 

19 82,54 84,00 86,79 

20 99,42 100,50 104,16 

21 103,21 107,00 109,20 
 

   
 

ȾɌɍɗɔɢɌ ʈ4. ȻɚɖɌɓɌɞɑɗɔ ɚɍɦɑɘɌ ɘɌɖɝɔɘɌɗɨəɚɏɚ ɖɌɜɘɌəɌ (ɝɘ3) Ɍɘəɔɚɞɔɣɑɝɖɚɕ ɒɔɐ-

ɖɚɝɞɔ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɏɑɝɞɌɢɔɚəəɚɏɚ ɝɜɚɖɌ. 
ʉʨʦʢ ʛʝʩʪʘʮʠʠ 

(ʥʝʜʝʣʠ) 

ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ (ʩʤ3) ʄʠʥʠʤʘʣʴʥʦʝ  

ɿʥʘʯʝʥʠʝ (ʩʤ3) 

ʄʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ 

(ʩʤ3) 

ʉʪʘʥʜʘʨʪʥʦʝ  

ʦʪʢʣʦʥʝʥʠʝ 

13 39,1250 36,00 44,00 2,45503 

14 42,9583 35,00 50,00 4,08049 

15 48,5417 42,00 53,00 2,26465 

16 54,5417 48,00 63,00 3,48885 

17 66,0000 58,00 72,00 4,47214 

18 73,9167 66,00 87,00 4,95121 

19 84,6667 75,00 98,00 5,03610 

20 101,7917 94,00 112,00           5,61039 

21 106,2083 95,00 118,00 7,08936 
 

   
 

 

ȼɔɝ. 4 (Fig. 4) 

ȼɔɝ. 4.     ȰɔɌɏɜɌɘɘɌ. 

ȰɔəɌɘɔɖɌ ɚɍɦɑɘɌ ɘɌɖɝɔɘɌɗɨəɚɏɚ ɖɌɜɘɌəɌ Ɍɘəɔɚɞɔɣɑɝɖɚɕ ɒɔɐɖɚɝɞɔ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɝɜɚɖɌ ɍɑɜɑɘɑəəɚɝɞɔ. 

Fig. 4.   Diagram .  

Dynamics o f the volume of the maximum pocket of amniotic fluid depending on the period of pregnancy.  
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9].  

Ȱɗɫ ɚɢɑəɖɔ ɖɚɗɔɣɑɝɞɎɌ ɚɖɚɗɚɛɗɚɐəɧɡ Ɏɚɐ 

Ɏ ɛɑɜɎɚɕ ɛɚɗɚɎɔəɑ Ɏɞɚɜɚɏɚ ɞɜɔɘɑɝɞɜɌ ɍɑɜɑɘɑə-

əɚɝɞɔ əɌɘɔ ɛɜɑɐɗɚɒɑə ɘɑɞɚɐ ɚɛɜɑɐɑɗɑəɔɫ ɚɍɦ-

ɑɘɌ ɘɌɖɝɔɘɌɗɨəɚɏɚ ɖɌɜɘɌəɌ Ɍɘəɔɚɞɔɣɑɝɖɚɕ 

ɒɔɐɖɚɝɞɔ ɝ ɛɜɔɘɑəɑəɔɑɘ ɞɜɑɡɘɑɜəɚɕ ɩɡɚɏɜɌ-

ɠɔɔ. Ȼɜɑɐɗɚɒɑəəɧɕ əɌɘɔ ɘɑɞɚɐɔɣɑɝɖɔɕ ɛɜɔɑɘ 

ɝɚ ɝɞɌəɐɌɜɞəɧɘ ɛɌɖɑɞɚɘ 3D/4D-ɛɜɚɏɜɌɘɘəɚɏɚ 

ɚɍɑɝɛɑɣɑəɔɫ əɑ ɐɚɗɒɑə ɎɧɓɧɎɌɞɨ ɞɑɡəɔɣɑɝɖɔɡ 

ɝɗɚɒəɚɝɞɑɕ ɔ ɔɘɑɑɞ əɑɍɚɗɨɤɚɕ ɡɜɚəɚɘɑɞɜɌɒ 

ɔɝɝɗɑɐɚɎɌəɔɫ (60-120 ɝ.). ȿ Ɏɝɑɡ ɚɍɝɗɑɐɟɑɘɧɡ 

ɒɑəɥɔə ɚɢɑəɔɎɌɗɔ ɖɚɗɔɣɑɝɞɎɚ ɚɖɚɗɚɛɗɚɐəɧɡ 

Ɏɚɐ ɘɑɞɚɐɚɘ ɔɓɘɑɜɑəɔɫ ɎɑɜɞɔɖɌɗɨəɚɏɚ ɜɌɓɘɑɜɌ 

əɌɔɍɚɗɨɤɑɏɚ Ɏɚɐəɚɏɚ ɖɌɜɘɌəɌ Ɏ 2D-ɜɑɒɔɘɑ.  Ȯ 

ɞɑ ɒɑ ɝɜɚɖɔ ɏɑɝɞɌɢɔɔ ɟ Ɏɝɑɡ ɚɍɝɗɑɐɟɑɘɧɡ ɒɑə-

ɥɔə ɚɢɑəɔɎɌɗɔ ɖɚɗɔɣɑɝɞɎɚ ɚɖɚɗɚɛɗɚɐəɧɡ Ɏɚɐ ɝ 

ɛɚɘɚɥɨɪ ɘɑɞɚɐɔɖɔ ɚɛɜɑɐɑɗɑəɔɫ ɚɍɦɑɘɌ ɘɌɖ-

ɝɔɘɌɗɨəɚɏɚ ɖɌɜɘɌəɌ Ɏ 3D-ɜɑɒɔɘɑ.  Ȼɚ ɜɑɓɟɗɨ-

ɞɌɞɌɘ ɛɜɚɎɑɐɑəəɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɚɞɘɑɣɑəɚ ɐɚ-

ɝɞɚɎɑɜəɚɑ ɟɎɑɗɔɣɑəɔɑ ɖɚɗɔɣɑɝɞɎɌ ɚɖɚɗɚɛɗɚɐəɧɡ 

Ɏɚɐ ɝ 13 ɛɚ 21 əɑɐɑɗɪ ɏɑɝɞɌɢɔɔ ɛɜɔ ɔɝɛɚɗɨɓɚ-

ɎɌəɔɔ ɚɍɚɔɡ ɘɑɞɚɐɚɎ (p <0,05). ȬəɌɗɚɏɔɣəɧɑ 

ɜɑɓɟɗɨɞɌɞɧ, ɚɞɜɌɒɌɪɥɔɑ ɐɔəɌɘɔɖɟ ɖɚɗɔɣɑɝɞɎɌ 

Ɍɘəɔɚɞɔɣɑɝɖɚɕ ɒɔɐɖɚɝɞɔ Ɏ ɞɑɣɑəɔɔ ɍɑɜɑɘɑəəɚ-

ɝɞɔ, ɛɚɗɟɣɑəɧ ɛɜɔ ɔɝɛɚɗɨɓɚɎɌəɔɔ ɘɑɞɚɐɌ ɛɜɫ-

ɘɚɏɚ (ɏɜɌɎɔɘɑɞɜɔɣɑɝɖɚɏɚ) ɔɓɘɑɜɑəɔɫ ɔɓɗɔɎɤɔɡ-

ɝɫ ɚɖɚɗɚɛɗɚɐəɧɡ Ɏɚɐ [13, 14]. ȰɌəəɌɫ ɐɔəɌɘɔɖɌ 

ɚɞɜɌɒɑəɌ əɌ ɜɔɝ. 5. 

ȽɗɑɐɚɎɌɞɑɗɨəɚ, ɖɚɗɔɣɑɝɞɎɚ ɚɖɚɗɚɛɗɚɐəɧɡ 

Ɏɚɐ ɎɚɓɜɌɝɞɌɑɞ ɛɜɫɘɚ ɛɜɚɛɚɜɢɔɚəɌɗɨəɚ ɝɜɚɖɟ 

ɍɑɜɑɘɑəəɚɝɞɔ. Ȼɚɗɟɣɑəəɧɑ ɐɌəəɧɑ ɛɚɐɞɎɑɜ-

ɒɐɌɪɞ ɜɌəɑɑ ɛɜɚɎɑɐɑəəɧɑ ɔɝɝɗɑɐɚɎɌəɔɫ, ɛɚ-

ɝɎɫɥɑəəɧɑ ɔɓɘɑəɑəɔɪ ɖɚɗɔɣɑɝɞɎɌ Ɍɘəɔɚɞɔɣɑ-

ɝɖɚɕ ɒɔɐɖɚɝɞɔ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɏɑɝɞɌɢɔɚəəɚɏɚ 

ɝɜɚɖɌ [11, 15, 16].       

Ȼɜɔ ɔɝɛɚɗɨɓɚɎɌəɔɔ ɘɑɞɚɐɔɖɔ ɔɓɘɑɜɑəɔɫ 

ɎɑɜɞɔɖɌɗɨəɚɏɚ ɜɌɓɘɑɜɌ əɌɔɍɚɗɨɤɑɏɚ Ɏɚɐəɚɏɚ 

ɖɌɜɘɌəɌ Ɏ 2D-ɜɑɒɔɘɑ ɓəɌɣɑəɔɫ ɟɎɑɗɔɣɔɗɔɝɨ Ɏ 

1,55 ɜɌɓɌ, Ɏ ɝɜɑɐəɑɘ ɝ 29,2083 ɛɚ 45,3333 ɘɘ Ɏ 

ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɝɜɚɖɌ ɏɑɝɞɌɢɔɔ. ȺɍɜɌɥɌɑɞ əɌ 

ɝɑɍɫ ɎəɔɘɌəɔɑ, ɣɞɚ ɛɜɔ ɚɛɜɑɐɑɗɑəɔɔ ɚɍɦɑɘɌ 

ɘɌɖɝɔɘɌɗɨəɚɏɚ ɖɌɜɘɌəɌ Ɏ 3D-ɜɑɒɔɘɑ ɓəɌɣɑəɔɫ 

ɟɎɑɗɔɣɔɗɔɝɨ Ɏ 2,73 ɜɌɓɌ Ɏ ɝɜɑɐəɑɘ ɝ 39,125 ɐɚ 

106,2083 ɝɘ3 Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɝɜɚɖɌ ɏɑɝɞɌɢɔɔ. 

ȰɔɌɛɌɓɚə ɖɚɗɑɍɌəɔɫ ɓəɌɣɑəɔɕ ɎɑɜɞɔɖɌɗɨəɚɏɚ 

ɜɌɓɘɑɜɌ əɌɔɍɚɗɨɤɑɏɚ Ɏɚɐəɚɏɚ ɖɌɜɘɌəɌ Ɏ 2D-

ɜɑɒɔɘɑ ɔɘɑɑɞ əɑɓəɌɣɔɞɑɗɨəɧɑ ɚɞɗɔɣɔɫ ɘɑɒɐɟ 

ɛɜɚɢɑəɞɔɗɨəɧɘɔ ɓəɌɣɑəɔɫɘɔ, ɣɞɚ ɓɌɞɜɟɐəɫɑɞ 

ɐɔɠɠɑɜɑəɢɔɌɗɨəɟɪ ɐɔɌɏəɚɝɞɔɖɟ ɖɚɗɔɣɑɝɞɎɌ 

ɚɖɚɗɚɛɗɚɐəɧɡ Ɏɚɐ Ɏ ɛɑɜɎɚɕ ɛɚɗɚɎɔəɑ Ɏɞɚɜɚɏɚ 

ɞɜɔɘɑɝɞɜɌ ɍɑɜɑɘɑəəɚɝɞɔ Ɏ ɜɌɓəɧɑ ɝɜɚɖɔ ɏɑɝɞɌ-

ɢɔɔ. ȹɌɤɔ ɜɑɓɟɗɨɞɌɞɧ əɑ ɛɜɚɞɔɎɚɜɑɣɌɞ ɐɌə-

əɧɘ, ɛɚɗɟɣɑəəɧɘɔ Ɏ 2000 ɏ. E.F. Magann et al., 

ɖɚɞɚɜɧɑ ɚɛɜɑɐɑɗɔɗɔ ɐɔɌɛɌɓɚə ɖɚɗɑɍɌəɔɫ ɓəɌɣɑ-

əɔɫ ɎɑɜɞɔɖɌɗɨəɚɏɚ ɜɌɓɘɑɜɌ əɌɔɍɚɗɨɤɑɏɚ Ɏɚɐəɚ-

ɏɚ ɖɌɜɘɌəɌ ɝ 14-ɕ ɐɚ 41-ɕ əɑɐɑɗɔ ɍɑɜɑɘɑəəɚɝɞɔ 

[15].  

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɐɔəɌɘɔɖɌ ɟɎɑɗɔɣɑəɔɫ ɖɚ-

ɗɔɣɑɝɞɎɌ Ɍɘəɔɚɞɔɣɑɝɖɚɕ ɒɔɐɖɚɝɞɔ, ɚɞɘɑɣɑəəɌɫ 

Ɏ Ɍɍɝɚɗɪɞəɧɡ ɑɐɔəɔɢɌɡ, ɛɚ ɐɌəəɧɘ ɘɑɞɚɐɌ 

ɚɛɜɑɐɑɗɑəɔɫ ɚɍɦɑɘɌ ɘɌɖɝɔɘɌɗɨəɚɏɚ ɖɌɜɘɌəɌ 

ɚɖɚɗɚɛɗɚɐəɧɡ Ɏɚɐ Ɏ 3D-ɜɑɒɔɘɑ ɓəɌɣɔɞɑɗɨəɚ 

ɛɜɑɎɚɝɡɚɐɔɞ (Ɏ 2,7 ɜɌɓɌ) ɐɔəɌɘɔɖɟ ɟɎɑɗɔɣɑəɔɫ 

ɞɚɏɚ ɒɑ ɛɌɜɌɘɑɞɜɌ ɛɜɔ ɔɝɛɚɗɨɓɚɎɌəɔɔ ɘɑɞɚɐɌ 

ɔɓɘɑɜɑəɔɫ ɎɑɜɞɔɖɌɗɨəɚɏɚ ɜɌɓɘɑɜɌ əɌɔɍɚɗɨɤɑɏɚ 

ɖɌɜɘɌəɌ ɚɖɚɗɚɛɗɚɐəɧɡ Ɏɚɐ Ɏ 2D-ɜɑɒɔɘɑ (Ɏ 1,5 

ɜɌɓɌ), ɣɞɚ ɝɎɔɐɑɞɑɗɨɝɞɎɟɑɞ ɚ ɍɚɗɑɑ Ɏɧɝɚɖɚɕ ɞɚɣ-

əɚɝɞɔ ɚɍɦɑɘəɚɕ (3D/4D) ɩɡɚɏɜɌɠɔɔ ɛɚ ɝɜɌɎəɑ-

əɔɪ ɝ ɐɎɟɡɘɑɜəɚɕ Ɏ ɚɢɑəɖɑ ɐɔəɌɘɔɖɔ ɜɚɝɞɌ 

ɖɚɗɔɣɑɝɞɎɌ Ɍɘəɔɚɞɔɣɑɝɖɚɕ ɒɔɐɖɚɝɞɔ Ɏ əɚɜɘɑ. 

 

ȼɔɝ. 5 (Fig. 5) 

ȼɔɝ. 5.   ȯɜɌɠɔɖ. 

ȰɔəɌɘɔɖɌ ɚɍɦɑɘɌ Ɍɘəɔɚɞɔɣɑɝɖɚɕ ɒɔɐɖɚɝɞɔ Ɏ ɞɑɣɑəɔɔ ɍɑɜɑɘɑəəɚɝɞɔ.  

Fig. 5.    Ƚhart.  

Dynamics of amniotic fluid volume during pregnancy.  
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ɁɌɜɌɖɞɑɜ ɐɌəəɚɕ ɜɌɍɚɞɧ əɑ ɘɚɒɑɞ ɛɜɑ-

ɞɑəɐɚɎɌɞɨ əɌ ɚɛɜɑɐɑɗɑəɔɑ Ɍɍɝɚɗɪɞəɚɏɚ ɖɚɗɔɣɑ-

ɝɞɎɌ ɚɖɚɗɚɛɗɚɐəɧɡ Ɏɚɐ. ȺɐəɌɖɚ əɌɝɞɚɫɥɌɫ ɜɌ-

ɍɚɞɌ ɚɞɜɌɒɌɑɞ ɖɌɖ ɔɝɞɔəəɚɑ əɌɜɌɝɞɌəɔɑ ɖɚɗɔ-

ɣɑɝɞɎɚ ɚɖɚɗɚɛɗɚɐəɚɕ ɒɔɐɖɚɝɞɔ ɛɚ ɝɜɚɖɌɘ ɍɑɜɑ-

ɘɑəəɚɝɞɔ, ɞɌɖ ɔ ɠɌɖɞɔɣɑɝɖɚɑ əɌɗɔɣɔɑ ɚɖɚɗɚ-

ɛɗɚɐəɧɡ Ɏɚɐ, ɝɚɚɞɎɑɞɝɞɎɟɪɥɑɑ əɚɜɘɌɞɔɎəɧɘ 

ɓəɌɣɑəɔɫɘ.  

ȳɌɖɗɪɣɑəɔɑ. 

3D/4D -ɚɍɦɑɘ ɘɌɖɝɔɘɌɗɨəɚɏɚ ɖɌɜɘɌəɌ ɛɚ-

ɗɚɝɞɔ ɌɘəɔɚəɌ Ɏ əɚɜɘɑ ɟɎɑɗɔɣɔɎɌɑɞɝɫ, ɖɌɖ ɔ 

ɠɔɓɔɚɗɚɏɔɣɑɝɖɚɑ ɖɚɗɔɣɑɝɞɎɚ ɚɖɚɗɚɛɗɚɐəɧɡ Ɏɚɐ. 

Ȼɚɗɟɣɑəəɧɑ ɐɌəəɧɑ ɐɑɘɚəɝɞɜɔɜɟɪɞ Ɏɚɓɘɚɒ-

əɚɝɞɨ ɖɚɝɎɑəəɚɏɚ ɚɛɜɑɐɑɗɑəɔɫ ɖɚɗɔɣɑɝɞɎɌ ɚɖɚ-

ɗɚɛɗɚɐəɧɡ Ɏɚɐ Ɏ ɝɜɚɖɌɡ 13-21 əɑɐɑɗɫ ɏɑɝɞɌɢɔɔ 

ɘɑɞɚɐɚɘ ɚɛɜɑɐɑɗɑəɔɫ ɚɍɦɑɘɌ ɘɌɖɝɔɘɌɗɨəɚɏɚ 

ɖɌɜɘɌəɌ Ɏ ɞɜɑɡɘɑɜəɚɘ ɜɑɒɔɘɑ ɔ ɛɚɞɑəɢɔɌɗɨəɚ 

ɛɜɑɎɚɝɡɚɐɔɞ ɛɚ ɞɚɣəɚɝɞɔ 2D-ɘɑɞɚɐɔɖɟ. ȴɝɛɚɗɨ-

ɓɚɎɌəɔɑ 3D/4D-ɩɡɚɏɜɌɠɔɔ Ɏ ɚɢɑəɖɑ ɚɍɦɑɘɌ Ɍɘ-

əɔɚɞɔɣɑɝɖɚɕ ɒɔɐɖɚɝɞɔ Ɏ ɛɑɜɎɚɕ ɛɚɗɚɎɔəɑ Ɏɞɚ-

ɜɚɏɚ ɞɜɔɘɑɝɞɜɌ ɍɑɜɑɘɑəəɚɝɞɔ ɘɚɒɑɞ ɐɌɞɨ ɍɚɗɑɑ 

ɞɚɣəɟɪ ɔəɠɚɜɘɌɢɔɪ ɚ ɖɚɗɔɣɑɝɞɎɑ ɚɖɚɗɚɛɗɚɐ-

əɧɡ Ɏɚɐ ɔ ɝɛɚɝɚɍɝɞɎɚɎɌɞɨ ɟɗɟɣɤɑəɔɪ ɖɌɣɑɝɞɎɌ 

ɟɗɨɞɜɌɓɎɟɖɚɎɚɕ ɛɜɑəɌɞɌɗɨəɚɕ ɐɔɌɏəɚɝɞɔɖɔ.   

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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ȸȽȶȾ ȰȴȬȯȹȺȽȾȴȶȬ ȼȱɂȴȰȴȮȬ ȰȱȽȸȺȻȷȬȽȾȴɃȱȽȶȺȵ ɀȴȭȼȺȸɇ  

ȷȺȭȹȺȯȺ ȽȴȹȿȽȬ ȻȺȽȷȱ ɁȴȼȿȼȯȴɃȱȽȶȺȯȺ ȷȱɃȱȹȴɋ 
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ɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. ȻɚɖɌɓɌɞɨ Ɏɚɓɘɚɒəɚɝɞɔ ɘɟɗɨɞɔɝɛɔɜɌɗɨəɚɕ ɖɚɘɛɨɪɞɑɜəɚɕ 

ɞɚɘɚɏɜɌɠɔɔ (ȸȽȶȾ) Ɏ ɐɔɌɏəɚɝɞɔɖɑ ɜɑɢɔɐɔɎɌ ɐɑɝɘɚɛɗɌɝɞɔɣɑɝɖɚɕ ɠɔɍɜɚɘɧ 

ɗɚɍəɚɏɚ ɝɔəɟɝɌ ɛɚɝɗɑ ɗɑɎɚɝɞɚɜɚəəɑɕ ɠɜɚəɞɚɞɚɘɔɔ ɔ ɛɜɚɐɑɘɚəɝɞɜɔɜɚɎɌɞɨ 

ɓəɌɣɑəɔɑ ȸȽȶȾ Ɏ Ɏɧɍɚɜɑ ɞɌɖɞɔɖɔ ɐɌɗɨəɑɕɤɑɏɚ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. ȻɜɑɐɝɞɌɎɗɑəɚ ɖɗɔəɔɣɑɝɖɚɑ əɌɍɗɪɐɑəɔɑ ɛɌɢɔɑəɞɌ Ⱦ., 20 

ɗɑɞ, ɝ ɒɌɗɚɍɌɘɔ əɌ ɛɑɜɔɚɐɔɣɑɝɖɔ ɎɚɓəɔɖɌɪɥɔɑ ɏɚɗɚɎəɧɑ ɍɚɗɔ, ɍɚɗɨ ɔ ɚɞɑɖ ɘɫɏɖɔɡ ɞɖɌ-

əɑɕ ɗɚɍəɚɕ ɚɍɗɌɝɞɔ ɝɗɑɎɌ. Ȱɗɫ ɎɧɫɎɗɑəɔɫ ɔɓɘɑəɑəɔɕ ɛɌɢɔɑəɞ ɍɧɗ əɌɛɜɌɎɗɑə ɎɜɌɣɚɘ-

ɚəɖɚɗɚɏɚɘ əɌ ɛɜɚɎɑɐɑəɔɑ ȸȽȶȾ-ɔɝɝɗɑɐɚɎɌəɔɫ ɗɔɢɑɎɚɏɚ ɝɖɑɗɑɞɌ ɝ ɎəɟɞɜɔɎɑəəɧɘ ɖɚə-

ɞɜɌɝɞɔɜɚɎɌəɔɑɘ. 

ȼɑɓɟɗɨɞɌɞɧ. Ȼɜɔ ɛɜɚɎɑɐɑəɔɔ ȸȽȶȾ ɗɔɢɑɎɚɏɚ ɝɖɑɗɑɞɌ ɟ ɛɌɢɔɑəɞɌ ɛɚɝɗɑ ɚɛɑɜɌ-

ɞɔɎəɚɏɚ ɗɑɣɑəɔɫ ɍɧɗɔ ɐɔɌɏəɚɝɞɔɜɚɎɌəɧ ȶȾ-ɛɜɔɓəɌɖɔ ɜɑɢɔɐɔɎɌ ɚɍɦɑɘəɚɏɚ ɚɍɜɌɓɚɎɌəɔɫ 

ɗɑɎɚɏɚ ɗɚɍəɚɏɚ ɝɔəɟɝɌ. 

ȳɌɖɗɪɣɑəɔɑ. ȸȽȶȾ ɛɚɓɎɚɗɫɑɞ ɚɞɜɌɓɔɞɨ ɞɚɣəɟɪ ɔəɠɚɜɘɌɢɔɪ ɚ əɌɗɔɣɔɔ ɔ ɡɌɜɌɖ-

ɞɑɜɑ ɚɍɜɌɓɚɎɌəɔɫ ɟ ɛɌɢɔɑəɞɌ ɝ ɜɑɢɔɐɔɎɚɘ ɐɑɝɘɚɛɗɌɝɞɔɣɑɝɖɚɕ ɠɔɍɜɚɘɧ ɣɞɚ, Ɏ ɐɌɗɨ-

əɑɕɤɑɘ, ɚɛɜɑɐɑɗɫɑɞ ɞɌɖɞɔɖɟ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ. 
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MSCT DIAGNOSTICS OF RECURRENCE DESMOPLASTIC FIBROMA OF THE 

FRONTAL SINUS AFTER SURGICAL TREATMENT 

 

Babkova A.A., Pshenichnikova E.S. , Serova N.S. 

 
urpose.  To show the possibilities of multispiral computed tomography (MSCT) in 

the diagnosis of recurrent desmoplastic fibroma of the frontal sinus after surgical 

treatment (left -sided frontotomy) and to demonstrate the importance of MSCT in the 

choice of tactics for further surgical treatment.  

Materials and methods.  The article presents a clinical case of a 20 -year -old patient 

with complaints of recurrent headaches, pain and  swelling of tissues in the forehead. In o r-

der to detect changes, an MSCT examination of the paranasal sinuses with intravenous co n-

trast was performed.  

Results.  During MSCT of the paranasal sinuses, the patient was diagnosed with CT -

signs of volumetric ma ss of the left frontal sinus.  

Conclusion. MSCT allows to acquire accurate information about the mass in a patient with 

a relapse of desmoplastic fibroma, which in the future determines the tactics of surgical 

treatment.   

  

 Keywords: desmoplastic fibroma, frontal sinus, relapse, MSCT.  
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ɑɝɘɚɛɗɌɝɞɔɣɑɝɖɌɫ ɠɔɍɜɚɘɌ  ð ɐɚɍɜɚ-

ɖɌɣɑɝɞɎɑəəɌɫ, əɚ ɗɚɖɌɗɨəɚ ɌɏɜɑɝɝɔɎ-

əɌɫ ɚɛɟɡɚɗɨ ɠɔɍɜɚɍɗɌɝɞɔɣɑɝɖɚɏɚ 

ɛɜɚɔɝɡɚɒɐɑəɔɫ. ȮɝɞɜɑɣɌɑɞɝɫ ɖɜɌɕəɑ 

ɜɑɐɖɚ, ɝɚɝɞɌɎɗɫɫ ɘɑəɑɑ 1% ɚɞ Ɏɝɑɡ 

ɚɛɟɡɚɗɑɕ ɖɚɝɞɑɕ, ɝɖɗɚəəɌɫ ɖ ɜɑɢɔɐɔɎɔɜɚɎɌəɔɪ. 

Ȼɜɔɍɗɔɓɔɞɑɗɨəɚ 84% ɛɌɢɔɑəɞɚɎ, ɟ ɖɚɞɚɜɧɡ Ɏɧ-

ɫɎɗɫɑɞɝɫ ɐɑɝɘɚɛɗɌɝɞɔɣɑɝɖɌɫ ɠɔɍɜɚɘɌ, əɌɡɚɐɫɞ-

ɝɫ Ɏ ɎɚɓɜɌɝɞəɚɕ ɏɜɟɛɛɑ ɘɚɗɚɒɑ 30 ɗɑɞ [1]. 

ȹɌɤɑ ɖɗɔəɔɣɑɝɖɚɑ əɌɍɗɪɐɑəɔɑ ɚɛɔɝɧɎɌɑɞ 

ɝɗɟɣɌɕ ɜɑɢɔɐɔɎɌ ɐɑɝɘɚɛɗɌɝɞɔɣɑɝɖɚɕ ɠɔɍɜɚɘɧ 

ɗɑɎɚɏɚ ɗɚɍəɚɏɚ ɝɔəɟɝɌ ɛɚɝɗɑ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɗɑ-

ɣɑəɔɫ. 

ȺɛɔɝɌəɔɑ ɖɗɔəɔɣɑɝɖɚɏɚ ɝɗɟɣɌɫ. 

ȻɌɢɔɑəɞ Ⱦ., 20 ɗɑɞ, ɚɍɜɌɞɔɗɝɫ Ɏ ȿȶȭ ʈ1 

ȻɑɜɎɚɏɚ ȸȯȸȿ ɔɘ. ȴ.ȸ. ȽɑɣɑəɚɎɌ 11.08.2019 

ɏɚɐɌ ɝ ɒɌɗɚɍɌɘɔ əɌ ɛɜɚɐɚɗɒɔɞɑɗɨəɧɑ ɏɚɗɚɎəɧɑ 

ɍɚɗɔ, Ɍ ɞɌɖɒɑ ɍɚɗɨ ɔ ɚɞɑɣəɚɝɞɨ ɘɫɏɖɔɡ ɞɖɌəɑɕ 

ɗɚɍəɚɕ ɚɍɗɌɝɞɔ, ɛɜɑɔɘɟɥɑɝɞɎɑəəɚ ɝɗɑɎɌ. 

    ȴɓ ɌəɌɘəɑɓɌ ɔɓɎɑɝɞəɚ, ɣɞɚ 26.08.2014 

ɏɚɐɌ ɛɌɢɔɑəɞɟ ɍɧɗɌ ɛɜɚɎɑɐɑəɌ ɗɑɎɚɝɞɚɜɚəəɫɫ 

ɠɜɚəɞɚɞɚɘɔɫ ɔ ɟɐɌɗɑəɔɑ ɚɍɜɌɓɚɎɌəɔɫ. ȯɔɝɞɚɗɚ-

ɏɔɣɑɝɖɚɑ ɓɌɖɗɪɣɑəɔɑ ð ɐɑɝɘɚɛɗɌɝɞɔɣɑɝɖɌɫ ɠɔɍ-

ɜɚɘɌ. 

Ȯ ɔɪəɑ 2019 ɏɚɐɌ ɛɌɢɔɑəɞɌ ɝəɚɎɌ əɌɣɌɗɔ 

ɍɑɝɛɚɖɚɔɞɨ ɔəɞɑəɝɔɎəɧɑ ɏɚɗɚɎəɧɑ ɍɚɗɔ ɔ ɚɞɑɣ-

əɚɝɞɨ ɘɫɏɖɔɡ ɞɖɌəɑɕ ɚɍɗɌɝɞɔ ɗɍɌ. Ȯ ɍɚɗɨəɔɢɑ ɛɚ 

ɘɑɝɞɟ ɒɔɞɑɗɨɝɞɎɌ ɍɧɗɌ ɛɜɚɎɑɐɑəɌ ɍɔɚɛɝɔɫ. ȯɔ-

ɝɞɚɗɚɏɔɣɑɝɖɚɑ ɓɌɖɗɪɣɑəɔɑ ð ɐɑɝɘɚɛɗɌɝɞɔɣɑɝɖɌɫ 

ɠɔɍɜɚɘɌ.  

11.08.2019 ɏɚɐɌ Ɏ ɝɎɫɓɔ ɝ ɟɝɔɗɑəɔɑɘ ɒɌ-

ɗɚɍ ɛɌɢɔɑəɞ ɚɍɜɌɞɔɗɝɫ Ɏ ȿəɔɎɑɜɝɔɞɑɞɝɖɟɪ ɖɗɔ-

Ȱ 

 

ȼɔɝ. 1 Ɍ (Fig. 1 Ɍ) 

 

ȼɔɝ. 1 ɍ (Fig. 1 b) 

ȼɔɝ. 1.      ȸȽȶȾ ɗɔɢɑɎɚɏɚ ɝɖɑɗɑɞɌ ɝ ɎəɟɞɜɔɎɑəəɧɘ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ; Ɍ ð ɌɖɝɔɌɗɨəɌɫ, ɍ ð ɖɚɜɚ-

əɌɗɨəɌɫ ɜɑɖɚəɝɞɜɟɖɢɔɔ. 

Ȯ ɚɍɗɌɝɞɔ ɗɑɎɚɏɚ ɗɚɍəɚɏɚ ɝɔəɟɝɌ ɝɟɍɞɚɞɌɗɨəɚ, ɝ ɣɌɝɞɔɣəɧɘ ɛɑɜɑɡɚɐɚɘ əɌ ɛɜɌɎɧɕ ɗɚɍəɧɕ ɝɔəɟɝ, ɚɛɜɑɐɑɗɫɑɞɝɫ 

ɚɍɜɌɓɚɎɌəɔɑ əɑɛɜɌɎɔɗɨəɚɕ ɠɚɜɘɧ ɜɌɓɘɑɜɌɘɔ ɐɚ 38ɡ21ɡ23 ɘɘ, əɑɚɐəɚɜɚɐəɚɕ ɛɗɚɞəɚɝɞɔ, ɝ ɣɑɞɖɔɘɔ, əɑɜɚɎ-

əɧɘɔ, ɍɟɏɜɔɝɞɧɘɔ ɖɚəɞɟɜɌɘɔ. 

Fig. 1.   MSCT, facial skele ton, with intravenous contrast; a ð axial, b - coronal reconstructions.  

In the area of the left frontal sinus subtotally with a partial transition to the right frontal sinus, the formation of 

an irregular shape with dimensions up to 38x21x23 mm, non -unifor m density, with clear, uneven, bumpy co n-

tours is determined.  
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əɔɣɑɝɖɟɪ ɍɚɗɨəɔɢɟ ʈ1 ȻɑɜɎɚɏɚ ȸȯȸȿ ɔɘ. ȴ.ȸ. 

ȽɑɣɑəɚɎɌ, ɏɐɑ ɛɚɝɗɑ ɖɚəɝɟɗɨɞɌɢɔɔ ɎɜɌɣɌ-

ɚəɖɚɗɚɏɌ ɑɘɟ ɍɧɗɚ əɌɓəɌɣɑəɚ ɛɜɚɎɑɐɑəɔɑ ȸȽȶȾ 

ɗɔɢɑɎɚɏɚ ɝɖɑɗɑɞɌ ɝ ɎəɟɞɜɔɎɑəəɧɘ ɖɚəɞɜɌɝɞɔɜɚ-

ɎɌəɔɑɘ. 

Ȼɚ ɜɑɓɟɗɨɞɌɞɌɘ ȸȽȶȾ ɚɖɚɗɚəɚɝɚɎɧɡ ɝɔəɟ-

ɝɚɎ ɝ ɎəɟɞɜɔɎɑəəɧɘ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ: ɛɜɌ-

Ɏɧɕ ɗɚɍəɧɕ ɝɔəɟɝ Ɏɚɓɐɟɤɑə. Ȯ ɚɍɗɌɝɞɔ ɛɑɜɑɐ-

əɑɕ ɝɞɑəɖɔ ɗɑɎɚɏɚ ɗɚɍəɚɏɚ ɝɔəɟɝɌ ɚɛɜɑɐɑɗɫɑɞɝɫ 

ɖɚɝɞəɧɕ ɐɑɠɑɖɞ ɜɌɓɘɑɜɌɘɔ ɐɚ 22,1ɡ15,1 ɘɘ ð 

ɝɚɝɞɚɫəɔɑ ɛɚɝɗɑ ɚɛɑɜɌɞɔɎəɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ. 

ȷɑɎɧɕ ɗɚɍəɧɕ ɝɔəɟɝ ɝɟɍɞɚɞɌɗɨəɚ, ɝ ɣɌɝɞɔɣəɧɘ 

ɛɑɜɑɡɚɐɚɘ əɌ ɛɜɌɎɧɕ ɗɚɍəɧɕ ɝɔəɟɝ, ɓɌɛɚɗəɑə 

ɝɞɜɟɖɞɟɜɚɕ əɑɛɜɌɎɔɗɨəɚɕ ɠɚɜɘɧ, ɝ ɣɑɞɖɔɘɔ, 

əɑɜɚɎəɧɘɔ, ɍɟɏɜɔɝɞɧɘɔ ɖɚəɞɟɜɌɘɔ, ɛɜɔɘɑɜ-

əɧɘɔ ɜɌɓɘɑɜɌɘɔ ɐɚ 38ɡ21ɡ23 ɘɘ, əɑɚɐəɚɜɚɐ-

əɚɕ ɛɗɚɞəɚɝɞɔ, ɝ Ɏɖɗɪɣɑəɔɑɘ ɝɞɜɟɖɞɟɜ Ɏɧɝɚɖɚɕ 

ɛɗɚɞəɚɝɞɨɪ ɐɚ +1600 HU. ȰɌəəɌɫ ɝɞɜɟɖɞɟɜɌ 

ɜɌɝɛɜɚɝɞɜɌəɫɑɞɝɫ əɌ Ɏɑɜɡəɪɪ ɝɞɑəɖɟ ɗɑɎɚɕ ɚɜ-

ɍɔɞɧ, əɑɌɖɞɔɎəɚ əɌɖɌɛɗɔɎɌɑɞ ɖɚəɞɜɌɝɞəɧɕ 

ɛɜɑɛɌɜɌɞ. 

ȶɗɑɞɖɔ ɜɑɤɑɞɣɌɞɚɏɚ ɗɌɍɔɜɔəɞɌ, ɖɗɔəɚ-

Ɏɔɐəɧɕ ɝɔəɟɝ Ɏɚɓɐɟɤəɧ, ɝɚɟɝɞɨɫ ɝɎɚɍɚɐəɧ. 

Ȯɑɜɡəɑɣɑɗɪɝɞəɧɑ ɝɔəɟɝɧ ɝɔɘɘɑɞɜɔɣəɧ, Ɏɚɓ-

ɐɟɤəɧ, ɝɚɟɝɞɨɫ ɔɡ ɝɎɚɍɚɐəɧ. ȹɚɝɚɎɌɫ ɛɑɜɑɏɚ-

ɜɚɐɖɌ ɔɝɖɜɔɎɗɑəɌ ɎɛɜɌɎɚ. ȽɗɔɓɔɝɞɌɫ ɚɍɚɗɚɣɖɌ 

ɛɚɗɚɝɞɔ əɚɝɌ əɑ ɟɞɚɗɥɑəɌ. 

Ȯɔɝɚɣəɧɑ ɖɚɝɞɔ ɝɔɘɘɑɞɜɔɣəɧ, Ɏɚɓɐɟɤəɧ. 

ȼɑɏɔɚəɌɜəɧɑ ɗɔɘɠɌɞɔɣɑɝɖɔɑ ɟɓɗɧ ɐɚ 10 

ɘɘ Ɏ ɐɔɌɘɑɞɜɑ. 

ȳɌɖɗɪɣɑəɔɑ: ȶȾ-ɛɜɔɓəɌɖɔ ɚɍɦɑɘəɚɏɚ ɚɍ-

ɜɌɓɚɎɌəɔɫ ɗɑɎɚɏɚ ɗɚɍəɚɏɚ ɝɔəɟɝɌ ð ɜɑɢɔɐɔɎ (?) 

(ɜɔɝ. 1, 2). 

Ⱥɍɝɟɒɐɑəɔɑ. 

ȮɛɑɜɎɧɑ ɐɑɝɘɚɛɗɌɝɞɔɣɑɝɖɌɫ ɠɔɍɜɚɘɌ ɍɧ-

ɗɌ ɚɛɔɝɌəɌ Ȱɒɑɠɠɜɔ ɋɠɠɑ Ɏ 1958 ɏɚɐɟ. Ȯ ɗɔ-

ɞɑɜɌɞɟɜɑ ɔɘɑɑɞɝɫ ɚɖɚɗɚ 270 ɓɌɜɑɏɔɝɞɜɔɜɚɎɌə-

əɧɡ ɝɗɟɣɌɑɎ, əɌ ɖɚɞɚɜɧɑ ɛɜɔɡɚɐɔɞɝɫ ɘɑəɑɑ 

0,1% ɛɑɜɎɔɣəɧɡ ɚɛɟɡɚɗɑɕ ɖɚɝɞɑɕ [2]. 

     ȹɌɔɍɚɗɑɑ ɜɌɝɛɜɚɝɞɜɌəɑəəɧɘɔ ɝɔɘɛɞɚ-

ɘɌɘɔ ɫɎɗɫɪɞɝɫ ɍɚɗɨ ɔ ɚɞɑɖ, Ɍ ɟ 12% ɛɌɢɔɑəɞɚɎ 

ɜɌɓɎɔɎɌɪɞɝɫ ɛɌɞɚɗɚɏɔɣɑɝɖɔɑ ɛɑɜɑɗɚɘɧ. ȺɐəɌ-

ɖɚ, ɟ ɜɫɐɌ ɍɚɗɨəɧɡ ɘɚɒɑɞ əɌɍɗɪɐɌɞɨɝɫ ɍɑɝ-

ɝɔɘɛɞɚɘəɚɑ ɞɑɣɑəɔɑ. Ȱɗɫ ɐɑɝɘɚɛɗɌɝɞɔɣɑɝɖɚɕ 

ɠɔɍɜɚɘɧ ɡɌɜɌɖɞɑɜəɧ: ɌɏɜɑɝɝɔɎəɚɑ ɞɑɣɑəɔɑ, 

ɎɧɝɚɖɌɫ ɣɌɝɞɚɞɌ ɜɑɢɔɐɔɎɚɎ, ɚɍɤɔɜəɧɑ ɖɚɝɞəɚ-

ɐɑɝɞɜɟɖɞɔɎəɧɑ ɔɓɘɑəɑəɔɫ [3]. ȮɌɜɔɌəɞɚɘ ɗɑɣɑ-

əɔɫ ɐɌəəɚɕ ɚɛɟɡɚɗɔ ɫɎɗɫɑɞɝɫ ɖɜɌɑɎɚɑ ɔɗɔ ɤɔ-

ɜɚɖɚɑ ɡɔɜɟɜɏɔɣɑɝɖɚɑ ɔɝɝɑɣɑəɔɑ. Ȼɚɝɗɑ ɜɑɓɑɖɢɔɔ 

ɣɌɝɞɚɞɌ ɜɑɢɔɐɔɎɚɎ ɐɚɝɞɔɏɌɑɞ ɘɑəɑɑ 17% [4], ɣɞɚ 

ɔ ɐɑɘɚəɝɞɜɔɜɟɑɞ əɌɤ ɖɗɔəɔɣɑɝɖɔɕ ɝɗɟɣɌɕ. 

Ȼɜɔɣɔəɧ ɜɌɓɎɔɞɔɫ ɐɌəəɚɏɚ ɓɌɍɚɗɑɎɌəɔɫ 

əɑɔɓɎɑɝɞəɧ, ɡɚɞɫ ɔɘɑɪɞɝɫ ɛɜɑɐɛɚɗɚɒɑəɔɫ, ɣɞɚ 

əɌ ɎɚɓəɔɖəɚɎɑəɔɑ ɘɚɏɟɞ ɚɖɌɓɧɎɌɞɨ Ɏɗɔɫəɔɑ ɏɑ-

əɑɞɔɣɑɝɖɔɑ, ɩəɐɚɖɜɔəəɧɑ ɔ ɞɜɌɎɘɌɞɔɣɑɝɖɔɑ 

ɠɌɖɞɚɜɧ [5]. 

ȰɔɌɏəɚɓ ɐɑɝɘɚɛɗɌɝɞɔɣɑɝɖɚɕ ɠɔɍɜɚɘɧ ɘɚ-

ɒɑɞ ɍɧɞɨ ɛɚɝɞɌɎɗɑə ɞɚɗɨɖɚ ɛɜɔ əɌɗɔɣɔɔ ɓɌɖɗɪ-

ɣɑəɔɫ ɛɗɌəɚɎɚɏɚ ɏɔɝɞɚɗɚɏɔɣɑɝɖɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ 

ɞɖɌəɔ ɚɛɟɡɚɗɔ, ɛɚɗɟɣɑəəɚɕ ɛɟəɖɢɔɚəəɚɕ, ɔəɢɔ-

ɓɔɚəəɚɕ ɔɗɔ ɩɖɢɔɓɔɚəəɚɕ ɍɔɚɛɝɔɑɕ. ɉɞɚ əɑɚɍ-

ɡɚɐɔɘɚ, ɣɞɚɍɧ ɎɑɜɔɠɔɢɔɜɚɎɌɞɨ  ɐɔɌɏəɚɓ, ɟɝɞɌ-

əɚɎɔɞɨ ɟɜɚɎɑəɨ Ɍɏɜɑɝɝɔɔ ɛɜɚɢɑɝɝɌ ɔ ɐɔɠɠɑ-

ɜɑəɢɔɜɚɎɌɞɨ ɖɗɑɞɖɔ ɚɛɟɡɚɗɔ. Ȼɚɗɟɣɑəəɧɑ ɐɌə-

əɧɑ ɫɎɗɫɪɞɝɫ ɍɌɓɚɎɧɘɔ ɐɗɫ ɚɛɜɑɐɑɗɑəɔɫ ɞɌɖ-

ɞɔɖɔ ɗɑɣɑɍəɚ-ɐɔɌɏəɚɝɞɔɣɑɝɖɔɡ ɘɑɜɚɛɜɔɫɞɔɕ [6, 

 

ȼɔɝ. 2 Ɍ (Fig. 2 Ɍ) 

 

ȼɔɝ. 2 ɍ (Fig. 2 b) 

ȼɔɝ. 2.      ȸȽȶȾ ɗɔɢɑɎɚɏɚ ɝɖɑɗɑɞɌ ɝ ɎəɟɞɜɔɎɑəəɧɘ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ; Ɍ, ɍ ð 3D-ɜɑɖɚəɝɞɜɟɖɢɔɔ. 

Ȯ ɚɍɗɌɝɞɔ ɛɑɜɑɐəɑɕ ɝɞɑəɖɔ ɗɑɎɚɏɚ ɗɚɍəɚɏɚ ɝɔəɟɝɌ ɚɛɜɑɐɑɗɫɑɞɝɫ ɖɚɝɞəɧɕ ɐɑɠɑɖɞ ɜɌɓɘɑɜɌɘɔ ɐɚ 22,1ɡ15,1 ɘɘ ð 

ɝɚɝɞɚɫəɔɑ ɛɚɝɗɑ ɚɛɑɜɌɞɔɎəɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ. 

Fig. 2.   MSCT, facial skeleton,  with intravenous contrast, Ɍ, b ð 3D reconstruction.  

In the area of the anterior wall of the left frontal sinus, a bone defect of 22,1x15,1 mm is determine d ð the cond i-

tion after the surgery.  
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7].  

ȰɑɝɘɚɛɗɌɝɞɔɣɑɝɖɌɫ ɠɔɍɜɚɘɌ ɜɑəɞɏɑəɚɗɚ-

ɏɔɣɑɝɖɔ ɛɜɚɫɎɗɫɑɞɝɫ Ɏ Ɏɔɐɑ ɚɐəɚɏɚ ɔɗɔ əɑ-

ɝɖɚɗɨɖɔɡ ɚɣɌɏɚɎ ɐɑɝɞɜɟɖɢɔɔ ɚɖɜɟɏɗɚɕ ɔɗɔ 

ɚɎɌɗɨəɚɕ ɠɚɜɘɧ, ɖɚɞɚɜɧɑ ɗɚɖɌɗɔɓɟɪɞɝɫ ɩɖɝ-

ɢɑɞɜɔɣɑɝɖɔ Ɏ ɘɑɞɌɠɔɓɑ, ɘɑɞɌɐɔɌɠɔɓɑ ɔɗɔ ɐɔɌ-

ɠɔɓɑ. ȱɝɗɔ ɎɚɓəɔɖɌɪɞ əɑɝɖɚɗɨɖɚ ɚɣɌɏɚɎ ɐɑ-

ɝɞɜɟɖɢɔɔ, ɞɚ ɚəɔ, ɜɌɝɛɚɗɌɏɌɫɝɨ ɜɫɐɚɘ, ɚɞɐɑɗɫ-

ɪɞɝɫ ɐɜɟɏ ɚɞ ɐɜɟɏɌ ɜɌɓəɚɕ ɞɚɗɥɔəɧ ɖɚɝɞəɧɘɔ 

ɛɑɜɑɏɚɜɚɐɖɌɘɔ. ȶɜɚɘɑ ɞɚɏɚ, ɔɘɑɪɞ ɣɑɞɖɚɑ ɚɞ-

ɏɜɌəɔɣɑəɔɑ ɚɞ ɚɖɜɟɒɌɪɥɑɕ ɖɚɝɞəɚɕ ɞɖɌəɔ Ɏ 

Ɏɔɐɑ ɤɔɜɚɖɚɏɚ ɚɍɚɐɖɌ ɚɝɞɑɚɝɖɗɑɜɚɓɌ. ȹɌ ɟɜɚɎəɑ 

ɜɌɝɛɚɗɚɒɑəɔɫ ɐɑɝɞɜɟɖɢɔɔ ɖɚɜɖɚɎɧɕ ɝɗɚɕ ɜɌɎ-

əɚɘɑɜəɚ ɔɝɞɚəɣɌɑɞɝɫ ɔ ɎɚɓəɔɖɌɑɞ ɟɘɑɜɑəəɚɑ 

Ɏɓɐɟɞɔɑ ɖɚɝɞɔ.  

ȮɝɗɑɐɝɞɎɔɑ ɌɏɜɑɝɝɔɎəɚɏɚ ɛɚɎɑɐɑəɔɫ ɚɛɟ-

ɡɚɗɔ ɔ Ɏɧɝɚɖɚɕ ɣɌɝɞɚɞɧ ɜɑɢɔɐɔɎɚɎ ɜɑɖɚɘɑəɐɟ-

ɑɞɝɫ ɛɚɗəɌɫ ɡɔɜɟɜɏɔɣɑɝɖɌɫ ɜɑɓɑɖɢɔɫ ɚɣɌɏɌ [8, 

9].  

ȸȽȶȾ ɛɚɓɎɚɗɫɑɞ ɛɚɗɟɣɔɞɨ ɔəɠɚɜɘɌɢɔɪ ɚ 

ɗɚɖɌɗɔɓɌɢɔɔ ɚɛɟɡɚɗɑɎɚɏɚ ɛɜɚɢɑɝɝɌ, ɝɚɝɞɚɫəɔɔ 

ɖɚɝɞəɚɕ ɞɖɌəɔ ɔ ɌəɌɞɚɘɔɣɑɝɖɔɡ ɚɍɜɌɓɚɎɌəɔɕ Ɏ 

ɚɣɌɏɑ ɛɚɜɌɒɑəɔɫ, ɣɞɚ əɑɚɍɡɚɐɔɘɚ ɐɗɫ ɛɗɌəɔɜɚ-

ɎɌəɔɫ ɚɍɦɑɘɌ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ. Ƚ ɛɚɘɚ-

ɥɨɪ ȸȽȶȾ ɘɚɒəɚ ɚɢɑəɔɞɨ ɛɗɚɞəɚɝɞəɧɑ ɡɌɜɌɖ-

ɞɑɜɔɝɞɔɖɔ ɓɚəɧ ɛɚɜɌɒɑəɔɫ ɔ ɟɎɔɐɑɞɨ ɐɔəɌɘɔɖɟ 

ɎɚɝɝɞɌəɚɎɗɑəɔɫ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɕ ɖɚɝɞəɚɕ 

ɛɚɗɚɝɞɔ [10]. ȾɌɖɒɑ ɑɝɞɨ Ɏɚɓɘɚɒəɚɝɞɨ ɛɚɝɘɚɞ-

ɜɑɞɨ Ɍɜɡɔɞɑɖɞɚəɔɖɟ ɖɚɝɞəɚɕ ɞɖɌəɔ ɔ ɠɚɜɘɔɜɚ-

ɎɌəɔɑ ɖɚɜɞɔɖɌɗɨəɧɡ ɝɞɜɟɖɞɟɜ [11]. 

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ȸȽȶȾ ɫɎɗɫɑɞɝɫ ɚɍɫɓɌɞɑɗɨ-

əɧɘ ɔ əɌɔɍɚɗɑɑ ɔəɠɚɜɘɌɞɔɎəɧɘ ɗɟɣɑɎɧɘ ɘɑ-

ɞɚɐɚɘ ɔɝɝɗɑɐɚɎɌəɔɫ ɔ ɐɚɗɒəɌ ɍɧɞɨ ɛɜɚɎɑɐɑəɌ 

əɌ ɩɞɌɛɑ ɛɚɐɏɚɞɚɎɖɔ ɖ ɡɔɜɟɜɏɔɣɑɝɖɚɘɟ ɩɞɌɛɟ 

ɐɗɫ ɛɗɌəɔɜɚɎɌəɔɫ ɚɛɞɔɘɌɗɨəɚɏɚ ɚɛɑɜɌɞɔɎəɚɏɚ 

ɎɘɑɤɌɞɑɗɨɝɞɎɌ, Ɍ ɞɌɖɒɑ əɌ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɧɡ 

ɩɞɌɛɌɡ [12].  

ȳɌɖɗɪɣɑəɔɑ. 

ȻɜɔɎɑɐɑəəɧɕ ɖɗɔəɔɣɑɝɖɔɕ ɝɗɟɣɌɕ ɐɑɘɚə-

ɝɞɜɔɜɟɑɞ ɐɔɌɏəɚɝɞɔɖɟ ɜɑɢɔɐɔɎɌ ɜɑɐɖɚɕ ɚɛɟɡɚɗɔ 

ð ɐɑɝɘɚɛɗɌɝɞɔɣɑɝɖɚɕ ɠɔɍɜɚɘɧ ɗɚɍəɚɏɚ ɝɔəɟɝɌ 

ɛɚɝɗɑ ɚɛɑɜɌɞɔɎəɚɏɚ ɗɑɣɑəɔɫ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑ 

ȸȽȶȾ, ɖɚɞɚɜɌɫ ɛɚɓɎɚɗɔɗɌ ɛɚɗɟɣɔɞɨ ɝɎɚɑɎɜɑ-

ɘɑəəɟɪ ɔ əɑɚɍɡɚɐɔɘɟɪ ɔəɠɚɜɘɌɢɔɪ ɐɗɫ ɛɚɐ-

ɏɚɞɚɎɖɔ ɖ ɛɜɑɐɝɞɚɫɥɑɘɟ ɡɔɜɟɜɏɔɣɑɝɖɚɘɟ Ɏɘɑ-

ɤɌɞɑɗɨɝɞɎɟ.   

ȴɝɞɚɣəɔɖ ɠɔəɌəɝɔɜɚɎɌəɔɫ ɔ  ɖɚəɠɗɔɖɞ 

ɔəɞɑɜɑɝɚɎ. 

ȬɎɞɚɜɧ ɐɌəəɚɕ ɝɞɌɞɨɔ ɛɚɐɞɎɑɜɐɔɗɔ ɚɞɝɟɞ-

ɝɞɎɔɑ ɠɔəɌəɝɚɎɚɕ ɛɚɐɐɑɜɒɖɔ ɔɝɝɗɑɐɚɎɌəɔɫ ɔ 

ɖɚəɠɗɔɖɞɌ ɔəɞɑɜɑɝɚɎ, ɚ ɖɚɞɚɜɧɡ əɑɚɍɡɚɐɔɘɚ 

ɝɚɚɍɥɔɞɨ.
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ɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. ȻɚɖɌɓɌɞɨ Ɏɚɓɘɚɒəɚɝɞɔ ɘɟɗɨɞɔɝɛɔɜɌɗɨəɚɕ ɖɚɘɛɨɪɞɑɜəɚɕ 

ɞɚɘɚɏɜɌɠɔɔ (ȸȽȶȾ) Ɏ ɐɔɌɏəɚɝɞɔɖɑ ɌɘɑɗɚɍɗɌɝɞɚɘɧ əɔɒəɑɕ ɣɑɗɪɝɞɔ əɌ ɐɚ- ɔ 

ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɧɡ ɩɞɌɛɌɡ ɗɑɣɑəɔɫ ɔ ɛɜɚɐɑɘɚəɝɞɜɔɜɚɎɌɞɨ ɓəɌɣɑəɔɑ ɐɌəəɚɏɚ 

ɘɑɞɚɐɌ Ɏ Ɏɧɍɚɜɑ ɞɌɖɞɔɖɔ əɑɚɍɡɚɐɔɘɚɏɚ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. ȻɜɑɐɝɞɌɎɗɑəɚ ɖɗɔəɔɣɑɝɖɚɑ əɌɍɗɪɐɑəɔɑ ɛɌɢɔɑəɞɖɔ Ⱥ. 42 

ɗɑɞ, ɝ ɒɌɗɚɍɌɘɔ əɌ Ɍɝɔɘɘɑɞɜɔɪ ɗɔɢɌ ɔ ɛɜɔɛɟɡɗɚɝɞɨ Ɏ ɚɍɗɌɝɞɔ əɔɒəɑɕ ɣɑɗɪɝɞɔ. Ȱɗɫ 

ɎɧɫɎɗɑəɔɫ ɔɓɘɑəɑəɔɕ ɛɌɢɔɑəɞɖɌ ɍɧɗɌ əɌɛɜɌɎɗɑəɌ ɣɑɗɪɝɞəɚ-ɗɔɢɑɎɧɘ ɡɔɜɟɜɏɚɘ əɌ 

ɛɜɚɎɑɐɑəɔɑ ȸȽȶȾ ɗɔɢɑɎɚɏɚ ɝɖɑɗɑɞɌ ɝ ɎəɟɞɜɔɎɑəəɧɘ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ əɌ ɐɚɚɛɑɜɌɢɔ-

ɚəəɚɘ ɩɞɌɛɑ ɐɗɫ ɛɗɌəɔɜɚɎɌəɔɫ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɗɑɣɑəɔɫĜ ɞɌɖɒɑ əɌ ɘəɚɏɚɖɜɌɞəɧɕ ȶȾ-

ɖɚəɞɜɚɗɨ Ɏ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɘ ɛɑɜɔɚɐɑ.   

ȼɑɓɟɗɨɞɌɞɧ. Ȼɜɔ ɛɜɚɎɑɐɑəɔɔ ȸȽȶȾ ɗɔɢɑɎɚɏɚ ɝɖɑɗɑɞɌ ɟ ɛɌɢɔɑəɞɖɔ ɍɧɗɔ ɐɔɌɏəɚ-

ɝɞɔɜɚɎɌəɧ ɛɜɔɓəɌɖɔ ɚɍɜɌɓɚɎɌəɔɫ ɞɑɗɌ əɔɒəɑɕ ɣɑɗɪɝɞɔ, ɝɛɗɌəɔɜɚɎɌəɚ əɑɚɍɡɚɐɔɘɚɑ 

ɚɛɑɜɌɞɔɎəɚɑ ɗɑɣɑəɔɑ, ɛɜɚɎɑɐɑə əɑɚɐəɚɖɜɌɞəɧɕ ɐɔəɌɘɔɣɑɝɖɔɕ ɖɚəɞɜɚɗɨ Ɏ ɛɚɝɗɑɚɛɑɜɌ-

ɢɔɚəəɚɘ ɛɑɜɔɚɐɑ. 

ȳɌɖɗɪɣɑəɔɑ. ȸɑɞɚɐ ȸȽȶȾ ɛɚɓɎɚɗɫɑɞ ɛɚɗɟɣɔɞɨ ɛɚɗəɟɪ ɐɔɌɏəɚɝɞɔɣɑɝɖɟɪ ɔəɠɚɜ-

ɘɌɢɔɪ ɚ ɗɚɖɌɗɔɓɌɢɔɔ ɔ ɜɌɓɘɑɜɌɡ ɌɘɑɗɚɍɗɌɝɞɚɘɧ, ɣɞɚ ɚɛɜɑɐɑɗɫɑɞ ɐɌɗɨəɑɕɤɟɪ ɞɌɖɞɔɖɟ 

Ɏɑɐɑəɔɫ ɔ Ɏɔɐ əɑɚɍɡɚɐɔɘɚɏɚ ɚɛɑɜɌɞɔɎəɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ. 
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MSCT DIAGNOSIS OF AMELOBLASTOMA OF THE LOWER JAW AT THE PRE-  

AND POSTOPERATIVE PERIODS OF TREATMENT (LONG-TERM OBSERVATION) 
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urpose.  To show the potential of multispiral computed tomography (MSCT) in the 

diagnosis of mandibular ameloblastoma at the pre - and postoperative stages of 

treatment and to demonstrate the importance of MSCT in choosing the tactics of 

necessar y surgical intervention.  

Materials and methods.  A clinical case of a 42 -year -old female patient with co m-

plaints of facial symmetry disorder and swelling in the lower jaw area. To detect changes, 

the p atient was admitted by a maxillofacial surgeon to an MSC T study of the facial skeleton 

with intravenous contrast at the preoperative stage for planning surgical treatmentĜ also for 

mu ltiple CT -control in the postoperative period.  

Results.  During MSCT of the facial skeleton, the patient was diagnosed with CT -

signs of a mass in the lower jaw body, the necessary surgical treatment was planned, and 

repeated dynamic monitoring of the postoperative period was performed.  

Conclusion.  The MSCT method allows you to get complete diagnostic information 

about the localizatio n and size of ameloblastoma, which determines further treatment ta c-
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ɘɑɗɚɍɗɌɝɞɚɘɌ  ɩɞɚ ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɌɫ 

ɚɐɚəɞɚɏɑəəɌɫ ɚɛɟɡɚɗɨ. ɃɌɥɑ Ɏɝɑɏɚ 

ɎɝɞɜɑɣɌɑɞɝɫ Ɏ ɎɚɓɜɌɝɞəɚɘ ɛɜɚɘɑɒɟɞɖɑ 

ɚɞ 20 ɐɚ 50 ɗɑɞ ɝɜɑɐɔ ɘɟɒɣɔə ɔ ɒɑə-

ɥɔə [1]. ȬɘɑɗɚɍɗɌɝɞɚɘɌ ɎɚɓəɔɖɌɑɞ ɔɓ 

ɚɐɚəɞɚɏɑəəɚɏɚ ɩɛɔɞɑɗɔɫ ɚɝɞɌɞɖɚɎ ɩɘɌɗɑɎɚɏɚ ɚɜ-

ɏɌəɌ Ɏ ɜɑɓɟɗɨɞɌɞɑ əɌɜɟɤɑəɔɫ ɓɌɖɗɌɐɖɔ ɔ ɜɌɓɎɔ-

ɞɔɫ ɓɟɍɌ Ɏ ɩɘɍɜɔɚɏɑəɑɓɑ [2]. 

ȹɌɤɑ ɖɗɔəɔɣɑɝɖɚɑ əɌɍɗɪɐɑəɔɑ ɚɛɔɝɧɎɌɑɞ 

ȸȽȶȾ-ɖɌɜɞɔəɟ ɌɘɑɗɚɍɗɌɝɞɚɘɧ əɔɒəɑɕ ɣɑɗɪɝɞɔ 

ɟ ɛɌɢɔɑəɞɖɔ əɌ ɐɚ- ɔ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɧɡ ɩɞɌ-

ɛɌɡ ɗɑɣɑəɔɫ. 

ȺɛɔɝɌəɔɑ ɖɗɔəɔɣɑɝɖɚɏɚ ɝɗɟɣɌɫ. 

ȻɌɢɔɑəɞɖɌ Ⱥ. 42 ɏɚɐɌ ɎɛɑɜɎɧɑ ɚɍɜɌɞɔɗɌɝɨ 

Ɏ ȿȶȭ ʈ1 ȻɑɜɎɚɏɚ ȸȯȸȿ ɔɘ. ȴ.ȸ. ȽɑɣɑəɚɎɌ 

23.08.2018 ɏ. ɝ ɒɌɗɚɍɌɘɔ əɌ ɛɜɔɛɟɡɗɚɝɞɨ Ɏ ɚɍ-

ɗɌɝɞɔ ɛɚɐɍɚɜɚɐɖɌ əɔɒəɑɕ ɣɑɗɪɝɞɔ, əɌɜɟɤɑəɔɑ 

ɝɔɘɘɑɞɜɔɔ ɗɔɢɌ.  

ȴɓ ɌəɌɘəɑɓɌ ɔɓɎɑɝɞəɚ, ɣɞɚ əɌɣɔəɌɫ ɝ 2011 

ɏ., ɛɌɢɔɑəɞɖɌ əɌɣɌɗɌ ɓɌɘɑɣɌɞɨ ɛɚɝɞɑɛɑəəɚɑ ɟɎɑ-

ɗɔɣɑəɔɑ ɜɌɓɘɑɜɚɎ ɛɚɐɍɚɜɚɐɚɣəɚɕ ɚɍɗɌɝɞɔ əɔɒ-

əɑɕ ɣɑɗɪɝɞɔ. Ȯ ɍɚɗɨəɔɢɑ ɛɚ ɘɑɝɞɟ ɒɔɞɑɗɨɝɞɎɌ 

ɍɧɗɌ ɛɜɚɎɑɐɑəɌ ɍɔɚɛɝɔɫ. ȯɔɝɞɚɗɚɏɔɣɑɝɖɚɑ ɓɌ-

ɖɗɪɣɑəɔɑ ð ɌɘɑɗɚɍɗɌɝɞɚɘɌ.  

23.08.2018 ɏ. ɛɚɝɗɑ ɖɚəɝɟɗɨɞɌɢɔɔ ɣɑɗɪɝɞ-

əɚ-ɗɔɢɑɎɚɏɚ ɡɔɜɟɜɏɌ ɍɧɗɚ əɌɓəɌɣɑəɚ ɛɜɚɎɑɐɑ-

əɔɑ ȸȽȶȾ ɗɔɢɑɎɚɏɚ ɝɖɑɗɑɞɌ ɝ ɎəɟɞɜɔɎɑəəɧɘ 

ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ ɐɗɫ ɟɞɚɣəɑəɔɫ ɗɚɖɌɗɔɓɌɢɔɔ 

ɜɌɓɘɑɜɚɎ ɚɍɜɌɓɚɎɌəɔɫ ɔ ɛɗɌəɔɜɚɎɌəɔɫ ɐɌɗɨ-

əɑɕɤɑɏɚ ɚɛɑɜɌɞɔɎəɚɏɚ ɗɑɣɑəɔɫ (ɜɔɝ.1). 

Ȼɚ ɜɑɓɟɗɨɞɌɞɌɘ ȸȽȶȾ ɗɔɢɑɎɚɏɚ ɝɖɑɗɑɞɌ ɝ 

ɎəɟɞɜɔɎɑəəɧɘ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ: 

ȷɑɎɧɕ ɗɚɍəɧɕ ɝɔəɟɝ, ɖɗɑɞɖɔ ɜɑɤɑɞɣɌɞɚɏɚ 

ɗɌɍɔɜɔəɞɌ, ɖɗɔəɚɎɔɐəɧɕ ɝɔəɟɝ, Ɏɑɜɡəɑɣɑɗɪɝɞ-

əɧɑ ɝɔəɟɝɧ Ɏɚɓɐɟɤəɧ. Ƚɚɟɝɞɨɫ ɝɔəɟɝɚɎ Ɏɚɓ-

ɐɟɤəɧ. Ȯ əɔɒəɔɡ ɚɞɐɑɗɌɡ Ɏɑɜɡəɑɣɑɗɪɝɞəɧɡ 

ɝɔəɟɝɚɎ ɚɞɘɑɣɌɑɞɝɫ ɗɚɖɌɗɨəɚɑ ɛɜɔɝɞɑəɚɣəɚɑ 

ɟɞɚɗɥɑəɔɑ ɝɗɔɓɔɝɞɚɕ ɚɍɚɗɚɣɖɔ Ɏ ɛɜɌɎɚɘ ɐɚ 6 

ɘɘ, Ɏ ɗɑɎɚɘ ð ɐɚ 11ɘ. 

ȹɑɛɚɗəɌɫ ɎɞɚɜɔɣəɌɫ Ɍɐɑəɞɔɫ Ɏɑɜɡəɑɕ ɣɑ-

ɗɪɝɞɔ. ȺɞɘɑɣɌɑɞɝɫ ɜɑɞɑəɢɔɫ ɔ ɐɔɝɞɚɛɔɫ ɓɟɍɌ 

2.3.  

Ⱦɑɗɚ əɔɒəɑɕ ɣɑɗɪɝɞɔ Ɏ ɛɚɐɍɚɜɚɐɚɣəɚɕ ɚɍ-

ɗɌɝɞɔ ɐɑɠɚɜɘɔɜɚɎɌəɚ, Ɏɓɐɟɞɚ (ɐɚ 35 ɘɘ). ȶɚɝɞ-

əɌɫ ɝɞɜɟɖɞɟɜɌ əɑɚɐəɚɜɚɐəɌɫ ɓɌ ɝɣɑɞ əɌɗɔɣɔɫ 

ɘəɚɒɑɝɞɎɌ ɚɣɌɏɚɎ ɜɌɓɜɑɒɑəɔɫ ɖɚɝɞəɚɕ ɞɖɌəɔ 

ɚɖɜɟɏɗɚɕ, ɚɎɌɗɨəɚɕ, əɑɛɜɌɎɔɗɨəɚɕ ɠɚɜɘɧ ɛɚ 

ɞɔɛɟ çɛɟɓɧɜɑɕ ɘɧɗɨəɚɕ ɛɑəɧè, ɝ ɞɑəɐɑəɢɔɑɕ ɖ 

ɝɗɔɫəɔɪ, ɚɍɥɔɘ ɜɌɓɘɑɜɚɘ ɐɚ 50ɡ35ɡ42 ɘɘ. 

ȶɚəɞɟɜɧ ɚɣɌɏɚɎ ɜɌɓɜɫɒɑəɔɫ ɣɑɞɖɔɑ, ɘɑɝɞɌɘɔ 

əɑɜɚɎəɧɑ. Ȯəɟɞɜɑəəɫɫ, əɌɜɟɒəɌɫ ɖɚɜɞɔɖɌɗɨ-

əɧɑ ɛɗɌɝɞɔəɖɔ Ɏ ɐɌəəɚɕ ɚɍɗɌɝɞɔ ɠɜɌɏɘɑəɞɔɜɚ-

ɎɌəɧ, ɣɌɝɞɔɣəɚ əɑ ɛɜɚɝɗɑɒɔɎɌɪɞɝɫ. Ȼɜɔ ɎɎɑ-

ɐɑəɔɔ ɖɚəɞɜɌɝɞəɚɏɚ ɎɑɥɑɝɞɎɌ ɚɞɘɑɣɌɑɞɝɫ əɑɚɐ-

əɚɜɚɐəɚɑ, əɑɓəɌɣɔɞɑɗɨəɚɑ ɑɏɚ əɌɖɚɛɗɑəɔɑ Ɏ ɓɚ-

əɌɡ ɜɌɓɜɑɒɑəɔɫ. ȳɟɍɧ 3.3-4.6 ɝɘɑɥɑəɧ, ɖɚɜəɔ 

ɔɡ ɝ ɛɜɔɓəɌɖɌɘɔ ɜɑɓɚɜɍɢɔɔ ɜɌɓəɚɕ ɝɞɑɛɑəɔ 

(ɛɜɑɔɘɟɥɑɝɞɎɑəəɚ ɟ ɓɟɍɚɎ 3.2-4.4).  

Ƚɞɑəɖɔ ɖɌəɌɗɚɎ əɔɒəɑɣɑɗɪɝɞəɧɡ əɑɜɎɚɎ 

Ɏ ɚɍɗɌɝɞɔ ɎɧɫɎɗɑəəɧɡ ɔɓɘɑəɑəɔɕ ɣɑɞɖɚ əɑ 

ɐɔɠɠɑɜɑəɢɔɜɟɪɞɝɫ. 

Ⱥɖɚɗɚɟɤəɧɑ, ɛɚɐəɔɒəɑɣɑɗɪɝɞəɧɑ ɝɗɪə-

əɧɑ ɒɑɗɑɓɧ ɍɑɓ ɚɝɚɍɑəəɚɝɞɑɕ.  

ȸɫɏɖɔɑ ɞɖɌəɔ Ɏ ɛɚɐɍɚɜɚɐɚɣəɚɕ ɚɍɗɌɝɞɔ 

ɟɛɗɚɞəɑəɧ, ɘɌɗɚɐɔɠɠɑɜɑəɢɔɜɚɎɌəəɧɑ. 

ȼɑɏɔɚəɌɜəɧɑ ɗɔɘɠɌɞɔɣɑɝɖɔɑ ɟɓɗɧ ɜɌɓɘɑ-

ɜɌɘɔ ɐɚ 13ɡ9,8 ɘɘ. 

ȳɌɖɗɪɣɑəɔɑ: ȶȾ-ɛɜɔɓəɌɖɔ ɚɍɜɌɓɚɎɌəɔɫ 

ɞɑɗɌ əɔɒəɑɕ ɣɑɗɪɝɞɔ (ɌɘɑɗɚɍɗɌɝɞɚɘɌ?). ɄɑɕəɌɫ 

ɗɔɘɠɌɐɑəɚɛɌɞɔɫ. 

14.02.2019 ɏ. Ɏ ȿȶȭ ʈ1 ȻɑɜɎɚɏɚ ȸȯȸȿ ɔɘ. 

ȴ.ȸ. ȽɑɣɑəɚɎɌ ɛɌɢɔɑəɞɖɑ ɍɧɗɌ ɛɜɚɎɑɐɑəɌ ɝɑɏ-

ɘɑəɞɌɜəɌɫ ɜɑɓɑɖɢɔɫ əɔɒəɑɕ ɣɑɗɪɝɞɔ ɝ əɌɜɟ-

ɤɑəɔɑɘ əɑɛɜɑɜɧɎəɚɝɞɔ ɔ ɚɐəɚɘɚɘɑəɞəɚɕ ɘɔɖ-

ɜɚɡɔɜɟɜɏɔɣɑɝɖɚɕ ɛɗɌɝɞɔɖɚɕ ɝ ɛɚɘɚɥɨɪ ɜɑɎɌɝ-

ɖɟɗɫɜɔɓɔɜɚɎɌəəɚɏɚ ɌɟɞɚɞɜɌəɝɛɗɌəɞɌɞɌ ɝ Ɏɖɗɪ-

ɣɑəɔɑɘ ɏɜɑɍəɫ ɛɚɐɎɓɐɚɤəɚɕ ɖɚɝɞɔ. 

Ȱɗɫ ɚɢɑəɖɔ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɧɡ ɔɓɘɑəɑ-

əɔɕ 21.05.2019 ɏ. ɍɧɗɌ ɝɐɑɗɌəɌ ȸȽȶȾ ɗɔɢɑɎɚɏɚ 

ɝɖɑɗɑɞɌ (ɜɔɝ. 2). 

Ȼɚ ɜɑɓɟɗɨɞɌɞɌɘ ȸȽȶȾ ɗɔɢɑɎɚɏɚ ɝɖɑɗɑɞɌ: 

Ƚɚɝɞɚɫəɔɑ ɛɚɝɗɑ ɚɛɑɜɌɞɔɎəɚɏɚ ɎɘɑɤɌ-

ɞɑɗɨɝɞɎɌ əɌ əɔɒəɑɕ ɓɚəɑ ɗɔɢɌ. 

ȷɚɍəɧɑ ɝɔəɟɝɧ, ɖɗɑɞɖɔ ɜɑɤɑɞɣɌɞɚɏɚ ɗɌɍɔ-

ɜɔəɞɌ, ɖɗɔəɚɎɔɐəɧɕ ɝɔəɟɝ, Ɏɑɜɡəɑɣɑɗɪɝɞəɧɑ 

ɝɔəɟɝɧ Ɏɚɓɐɟɤəɧ. Ƚɚɟɝɞɨɫ ɝɔəɟɝɚɎ Ɏɚɓɐɟɤəɧ. 

Ȯ əɔɒəɔɡ ɚɞɐɑɗɌɡ Ɏɑɜɡəɑɣɑɗɪɝɞəɧɡ ɝɔəɟɝɚɎ 

ɚɞɘɑɣɌɑɞɝɫ ɛɜɔɝɞɑəɚɣəɚɑ ɟɞɚɗɥɑəɔɑ ɝɗɔɓɔɝɞɚɕ 

ɚɍɚɗɚɣɖɔ: Ɏ ɛɜɌɎɚɘ ɐɚ 12,5 ɘɘ, Ɏ ɗɑɎɚɘ ð ɐɚ 14 

ɘɘ. 

ȹɑɛɚɗəɌɫ ɎɞɚɜɔɣəɌɫ Ɍɐɑəɞɔɫ Ɏɑɜɡəɑɕ ɣɑ-

ɗɪɝɞɔ. ȺɞɘɑɣɌɑɞɝɫ  ɜɑɞɑəɢɔɫ  ɔ  ɐɔɝɞɚɛɔɫ  ɓɟɍɌ  

Ȭ 
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2.3.  

Ⱥɛɜɑɐɑɗɫɑɞɝɫ ɐɑɠɑɖɞ ɞɑɗɌ əɔɒəɑɕ ɣɑɗɪ-

ɝɞɔ ɝɗɑɎɌ (ɚɞ ɟɜɚɎəɫ ɟɏɗɌ əɔɒəɑɕ ɣɑɗɪɝɞɔ 

ɝɛɜɌɎɌ ɐɚ ɞɑɗɌ ɝɗɑɎɌ). ȶɜɌɑɎɧɑ ɚɞɐɑɗɧ əɔɒəɑɕ 

ɣɑɗɪɝɞɔ Ɏ ɚɍɗɌɝɞɔ ɐɑɠɑɖɞɌ ɣɑɞɖɔɑ ɔ ɜɚɎəɧɑ. 

ȺɖɜɟɒɌɪɥɔɑ ɘɫɏɖɔɑ ɞɖɌəɔ ɝɛɜɌɎɌ ɘɌɗɚɐɔɠ-

ɠɑɜɑəɢɔɜɚɎɌəəɧ, ɝ Ɏɖɗɪɣɑəɔɑɘ ɠɜɌɏɘɑəɞɌ Ɏɧ-

ɝɚɖɚɕ ɚɐəɚɜɚɐəɚɕ ɛɗɚɞəɚɝɞɔ ɝ ɣɑɞɖɔɘɔ, ɘɑɝɞɌ-

ɘɔ əɑɜɚɎəɧɘɔ ɖɚəɞɟɜɌɘɔ, ɍɑɓ ɠɔɖɝɌɢɔɔ ɖ ɝɚ-

ɡɜɌəəɧɘ ɚɞɐɑɗɌɘ əɔɒəɑɕ ɣɑɗɪɝɞɔ ð ɌɟɞɚɞɜɌəɝ-

ɛɗɌəɞɌɞ, ɞɌɖɒɑ ɎɔɓɟɌɗɔɓɔɜɟɪɞɝɫ ɑɐɔəɔɣəɧɑ 

ɘɑɗɖɔɑ ɠɜɌɏɘɑəɞɧ ɖɚɝɞəɚɕ ɛɗɚɞəɚɝɞɔ ð ɛɚɝɗɑ-

ɚɛɑɜɌɢɔɚəəɧɑ ɔɓɘɑəɑəɔɫ. ȿɍɑɐɔɞɑɗɨəɧɡ ɛɜɔ-

ɓəɌɖɚɎ ɖɚɝɞəɚ-ɐɑɝɞɜɟɖɞɔɎəɧɡ ɔɓɘɑəɑəɔɕ Ɏ 

ɐɌəəɚɕ ɓɚəɑ əɑ ɎɧɫɎɗɑəɚ. 

ȸɫɏɖɔɑ ɞɖɌəɔ ɐəɌ ɛɚɗɚɝɞɔ ɜɞɌ ɐɚɝɞɌɞɚɣəɚ 

ɝɔɘɘɑɞɜɔɣəɧ. 

Ɂɜɫɥɔ ɏɚɜɞɌəɔ ɍɑɓ ɚɝɚɍɑəəɚɝɞɑɕ. ȼɑɏɔɚ-

əɌɜəɧɑ ɗɔɘɠɌɞɔɣɑɝɖɔɑ ɟɓɗɧ ɜɌɓɘɑɜɌɘɔ ɐɚ 

12ɡ9,8 ɘɘ. 

ȳɌɖɗɪɣɑəɔɑ: ɝɚɝɞɚɫəɔɑ ɛɚɝɗɑ ɜɑɓɑɖɢɔɔ 

əɔɒəɑɕ ɣɑɗɪɝɞɔ, ɟɝɞɌəɚɎɖɔ ɌɟɞɚɞɜɌəɝɛɗɌɞɌɞɌ. 

ȰɎɟɝɞɚɜɚəəɔɕ Ɏɑɜɡəɑɣɑɗɪɝɞəɚɕ ɝɔəɟɝɔɞ. Ʉɑɕ-

əɌɫ ɗɔɘɠɌɌɐɑəɚɛɌɞɔɫ. 

Ȱɗɫ ɚɢɑəɖɔ ɜɑɓɟɗɨɞɌɞɚɎ ɛɜɚɎɑɐɑəəɚɕ ɚɛɑ-

ɜɌɢɔɔ ɛɚɎɞɚɜəɚ 29.08.2019 ɏ. ɍɧɗɌ ɝɐɑɗɌəɌ 

ȸȽȶȾ ɗɔɢɑɎɚɏɚ ɝɖɑɗɑɞɌ, ɛɚ ɜɑɓɟɗɨɞɌɞɌɘ ɖɚɞɚɜɚɕ 

ɚɞɘɑɣɌɗɔɝɨ ɚɞɝɟɞɝɞɎɔɑ ɖɚɜɜɑɖɞəɚɕ ɠɔɖɝɌɢɔɔ  

 

ȼɔɝ. 1 Ɍ (Fig. 1 Ɍ) 

 

ȼɔɝ. 1 ɍ (Fig. 1 b) 

 

ȼɔɝ. 1 Ɏ (Fig. 1 ɝ) 

 

ȼɔɝ. 1 ɏ (Fig. 1 d) 

 

ȼɔɝ. 1 ɐ (Fig. 1 ɑ) 

 

ȼɔɝ. 1 ɑ (Fig. 1 f) 

ȼɔɝ. 1.  ȸȽȶȾ. 3D (Ɍ, ɍ, Ɏ), ɌɖɝɔɌɗɨəɧɑ (ɏ, ɐ), ɝɌɏɔɞɞɌɗɨəɌɫ (ɑ) ɜɑɖɚəɝɞɜɟɖɢɔɔ. 

Ȯ ɛɚɐɍɚɜɚɐɚɣəɚɕ ɚɍɗɌɝɞɔ əɔɒəɑɕ ɣɑɗɪɝɞɔ ɚɞɘɑɣɌɑɞɝɫ ɐɑɠɚɜɘɌɢɔɫ, Ɏɓɐɟɞɔɑ (ɐɚ 35 ɘɘ). Ⱥɛɜɑɐɑɗɫɑɞɝɫ əɑɚɐ-

əɚɜɚɐəɚɝɞɨ ɖɚɝɞəɚɕ ɝɞɜɟɖɞɟɜɧ əɔɒəɑɕ ɣɑɗɪɝɞɔ ɓɌ ɝɣɑɞ əɌɗɔɣɔɫ ɘəɚɒɑɝɞɎɌ ɚɣɌɏɚɎ ɜɌɓɜɑɒɑəɔɫ ɖɚɝɞəɚɕ ɞɖɌ-

əɔ ɚɖɜɟɏɗɚɕ, ɚɎɌɗɨəɚɕ, əɑɛɜɌɎɔɗɨəɚɕ ɠɚɜɘɧ ɛɚ ɞɔɛɟ çɛɟɓɧɜɑɕ ɘɧɗɨəɚɕ ɛɑəɧè, ɝ ɞɑəɐɑəɢɔɑɕ ɖ ɝɗɔɫəɔɪ. 

ȶɚəɞɟɜɧ ɚɣɌɏɚɎ ɜɌɓɜɫɒɑəɔɫ ɣɑɞɖɔɑ, ɘɑɝɞɌɘɔ əɑɜɚɎəɧɑ. Ȯəɟɞɜɑəəɫɫ, əɌɜɟɒəɌɫ ɖɚɜɞɔɖɌɗɨəɧɑ ɛɗɌɝɞɔəɖɔ Ɏ 

ɐɌəəɚɕ ɚɍɗɌɝɞɔ ɠɜɌɏɘɑəɞɔɜɚɎɌəɧ, ɣɌɝɞɔɣəɚ əɑ ɛɜɚɝɗɑɒɔɎɌɪɞɝɫ. ȳɟɍɧ 3.3-4.6 ɝɘɑɥɑəɧ, ɖɚɜəɔ ɔɡ ɝ ɛɜɔɓəɌ-

ɖɌɘɔ ɜɑɓɚɜɍɢɔɔ ɜɌɓəɚɕ ɝɞɑɛɑəɔ.  

Fig. 1.    MSCT. 3D (a, b, c), axial (d, e), sagittal (f) reconstructions.  

In the chin area of the lower jaw , there is a deformity and swelling (up to 35 mm). The heterogeneity of the bone 

structure of the lower jaw can be observed due to the presence of many foci of rarefaction of bone tissue of round, 

oval, irregular shape like "soap foam bubbles", with a tend ency to merge. The contours of the discharge centers are 

clear, sometimes uneven. The internal and external cortical plates in this area are fragmented, partially untrace a-

ble. Teeth 3.3 -4.6 are displaced, their roots with signs of resorption of varying deg rees. 
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ɌɟɞɚɞɜɌəɝɛɗɌəɞɌɞɌ ɔ ɞɑəɐɑəɢɔɔ ɖ ɐɌɗɨəɑɕɤɑɕ 

ɖɚəɝɚɗɔɐɌɢɔɔ.  

Ȯ ɝɎɫɓɔ ɝ ɩɞɔɘ Ɏ ɘɌɜɞɑ 2020 ɏ. ɍɧɗɌ ɛɜɚ-

ɎɑɐɑəɌ ɛɚɎɞɚɜəɌɫ ɜɑɖɚəɝɞɜɟɖɞɔɎəɌɫ ɚɛɑɜɌɢɔɫ 

ɝ ɟɝɞɌəɚɎɗɑəɔɑɘ ɠɔɖɝɔɜɟɪɥɔɡ ɩɗɑɘɑəɞɚɎ Ɍɟɞɚ-

ɞɜɌəɝɛɗɌəɞɌɞɌ. 

Ȯ ɖɌɣɑɝɞɎɑ ɐɔəɌɘɔɣɑɝɖɚɏɚ ɖɚəɞɜɚɗɫ əɌ 

ɜɌɓɗɔɣəɧɡ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɧɡ ɩɞɌɛɌɡ ɗɑɣɑəɔɫ 

12.03.2020 ɏ., 20.03.2020 ɏ. ɐɌəəɚɕ ɛɌɢɔɑəɞɖɑ 

ɞɌɖɒɑ ɍɧɗɌ ɛɜɚɎɑɐɑəɌ ȸȽȶȾ ɗɔɢɑɎɚɏɚ ɝɖɑɗɑɞɌ 

(ɜɔɝ. 3). 

Ȼɚ ɐɌəəɧɘ ɛɜɚɎɑɐɑəəɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ: 

ɘɫɏɖɔɑ ɞɖɌəɔ Ɏ ɚɍɗɌɝɞɔ ɔɝɝɗɑɐɚɎɌəɔɫ Ɍɝɝɔɘɑɞ-

ɜɔɣəɧ, ɟɛɗɚɞəɑəɧ ð ɝɚɝɞɚɫəɔɑ ɛɚɝɗɑ ɚɛɑɜɌɞɔɎ-

əɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ. 

ȷɚɍəɧɑ, Ɏɑɜɡəɑɣɑɗɪɝɞəɧɑ ɝɔəɟɝɧ, ɖɗɑɞɖɔ 

ɜɑɤɑɞɣɌɞɚɏɚ ɗɌɍɔɜɔəɞɌ, ɖɗɔəɚɎɔɐəɧɕ ɝɔəɟɝ 

Ɏɚɓɐɟɤəɧ. Ƚɚɟɝɞɨɫ ɝɔəɟɝɚɎ ɝɎɚɍɚɐəɧ. 

 

ȼɔɝ. 2 Ɍ (Fig. 2 Ɍ) 

 

ȼɔɝ. 2 ɍ (Fig. 2 b) 

 

ȼɔɝ. 2 Ɏ (Fig. 2 ɝ) 

 

ȼɔɝ. 2 ɏ (Fig. 2 d) 

 

ȼɔɝ. 2 ɐ (Fig. 2 ɑ) 

 

ȼɔɝ. 2 ɑ (Fig. 2 f) 

ȼɔɝ. 2.   ȸȽȶȾ. 3D (Ɍ, ɍ, Ɏ), ɌɖɝɔɌɗɨəɧɑ (ɏ, ɐ), ɠɜɚəɞɌɗɨəɌɫ (ɑ) ɜɑɖɚəɝɞɜɟɖɢɔɔ. 

Ⱥɛɜɑɐɑɗɫɑɞɝɫ ɐɑɠɑɖɞ ɞɑɗɌ əɔɒəɑɕ ɣɑɗɪɝɞɔ ɝɗɑɎɌ (ɚɞ ɟɜɚɎəɫ ɟɏɗɌ əɔɒəɑɕ ɣɑɗɪɝɞɔ ɝɛɜɌɎɌ ɐɚ ɞɑɗɌ ɝɗɑɎɌ). 

ȶɜɌɑɎɧɑ ɚɞɐɑɗɧ əɔɒəɑɕ ɣɑɗɪɝɞɔ Ɏ ɚɍɗɌɝɞɔ ɐɑɠɑɖɞɌ ɣɑɞɖɔɑ ɔ ɜɚɎəɧɑ. ȺɖɜɟɒɌɪɥɔɑ ɘɫɏɖɔɑ ɞɖɌəɔ ɝɛɜɌɎɌ 

ɘɌɗɚɐɔɠɠɑɜɑəɢɔɜɚɎɌəəɧ, ɝ Ɏɖɗɪɣɑəɔɑɘ ɠɜɌɏɘɑəɞɌ Ɏɧɝɚɖɚɕ ɚɐəɚɜɚɐəɚɕ ɛɗɚɞəɚɝɞɔ ɝ ɣɑɞɖɔɘɔ, ɘɑɝɞɌɘɔ əɑ-

ɜɚɎəɧɘɔ ɖɚəɞɟɜɌɘɔ, ɍɑɓ ɠɔɖɝɌɢɔɔ ɖ ɝɚɡɜɌəəɧɘ ɚɞɐɑɗɌɘ əɔɒəɑɕ ɣɑɗɪɝɞɔ ð ɌɟɞɚɞɜɌəɝɛɗɌəɞɌɞ. Ȯ ɚɍɗɌɝɞɔ 

ɜɑɓɑɖɢɔɔ ɎɔɓɟɌɗɔɓɔɜɟɪɞɝɫ ɑɐɔəɔɣəɧɑ ɘɑɗɖɔɑ ɠɜɌɏɘɑəɞɧ ɖɚɝɞəɚɕ ɛɗɚɞəɚɝɞɔ ð ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɧɑ ɔɓɘɑəɑ-

əɔɫ. ȿɍɑɐɔɞɑɗɨəɧɡ ɛɜɔɓəɌɖɚɎ ɖɚɝɞəɚ-ɐɑɝɞɜɟɖɞɔɎəɧɡ ɔɓɘɑəɑəɔɕ Ɏ ɐɌəəɚɕ ɓɚəɑ əɑ ɎɧɫɎɗɑəɚ. 

Fig. 2.     MSCT. 3D (a, b, c), axial (d, e), frontal (f) reconstructions.  

The defect of the body of the lower jaw on the left can be observed (from the level of the angle of the lower jaw on 

the right to the body on the left). The marginal  parts of the lower jaw in the area of the defect are clear and even. 

The surrounding soft tissues on the right slightly differentiated, with the inclusion of a fragment of high uniform 

density with clear, sometimes uneven contours, without fixation to the  preserved parts of the lower jaw ð an aut o-

graft. In the area of resection, single small fragments of bone density are seen which are postoperative changes. 

There were no convincing signs of bone -destructive changes in this area.  
































































































