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Ȱɚɜɚɏɔɑ ɖɚɗɗɑɏɔ! 

 

Ȼɑɜɑɐ ɎɌɘɔ ɞɜɑɞɔɕ əɚɘɑɜ ȼɚɝɝɔɕɝɖɚɏɚ ɉɗɑɖɞɜɚəəɚɏɚ 

ȲɟɜəɌɗɌ ȷɟɣɑɎɚɕ ȰɔɌɏəɚɝɞɔɖɔ ɓɌ 2021 ɏɚɐ (Ⱦɚɘ 11, No3, 2021).  

ɉɛɔɐɑɘɔɚɗɚɏɔɣɑɝɖɌɫ ɚɍɝɞɌəɚɎɖɌ Ɏ ɘɔɜɑ ɔ əɌɤɑɕ ɝɞɜɌəɑ 

ɝɞɌɍɔɗɔɓɔɜɟɑɞɝɫ. ȺɐəɌɖɚ əɌɛɜɫɒɑəəɌɫ ɝɔɞɟɌɢɔɫ ɝɚɡɜɌəɫɑɞɝɫ.   

ȸɧ ɛɜɚɐɚɗɒɌɑɘ ɜɟɍɜɔɖɟ ɐɗɫ ɝɞɌɞɑɕ, ɛɚɝɎɫɥɑəəɧɡ ɗɟɣɑɎɚɕ ɐɔ-

Ɍɏəɚɝɞɔɖɑ COVID-ɌɝɝɚɢɔɔɜɚɎɌəəɧɡ ɛɚɜɌɒɑəɔɕ. Ȯ ɩɞɟ ɜɟɍɜɔɖɟ 

əɌɣɌɗɔ ɛɚɝɞɟɛɌɞɨ ɘɌɞɑɜɔɌɗɧ, ɖɚɞɚɜɧɑ ɛɚɝɎɫɥɑəɧ ɛɜɔɘɑəɑ-

əɔɪ ɘɑɞɚɐɚɎ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɛɜɔ ɛɚɜɌɒɑəɔɔ ɚɜɏɌəɚɎ-

ɘɔɤɑəɑɕ. Ȯ ɛɚɜɞɠɑɗɑ ɒɟɜəɌɗɌ əɑɝɖɚɗɨɖɚ ɝɞɌɞɨɑɕ ɛɚ ɛɜɔɘɑəɑ-

əɔɪ ȸȼȾ ɐɗɫ ɐɔɌɏəɚɝɞɔɖɔ  əɑɎɜɚɗɚɏɔɣɑɝɖɔɡ əɌɜɟɤɑəɔɕ ɟ ɛɌ-

ɢɔɑəɞɚɎ, ɛɑɜɑəɑɝɤɔɡ COVID-19. Ȯ Ɏɑɐɟɥɔɡ ɖɗɔəɔɖɌɡ ɘɔɜɌ 

ɐɔɌɏəɚɝɞɔɖɑ ɞɌɖɔɡ əɌɜɟɤɑəɔɕ əɌɣɌɗɔ ɟɐɑɗɫɞɨ ɛɚɎɧɤɑəəɚɑ 

ɎəɔɘɌəɔɑ. ȻɟɍɗɔɖɌɢɔɫ ɘɌɞɑɜɔɌɗɚɎ, ɝɎɫɓɌəəɧɡ ɝ ɐɌəəɚɕ ɞɑ-

ɘɚɕ,  ɍɟɐɑɞ ɛɚɗɑɓəɌ ɛɜɌɖɞɔɣɑɝɖɔɘ ɎɜɌɣɌɘ.    

ȴ, ɖɚəɑɣəɚ, ɘɧ ɛɜɚɐɚɗɒɌɑɘ ɛɑɣɌɞɌɞɨ əɌɔɍɚɗɑɑ ɔəɞɑɜɑɝ-

əɧɑ ɗɑɖɢɔɔ, əɌɟɣəɧɑ ɚɍɓɚɜɧ, ɚɜɔɏɔəɌɗɨəɧɑ ɝɞɌɞɨɔ ɔ ɝɗɟɣɌɔ ɔɓ 

ɛɜɌɖɞɔɖɔ. Ȯ ɩɞɚɘ əɚɘɑɜɑ ɎɌɤɑɘɟ ɎəɔɘɌəɔɪ ɛɜɑɐɝɞɌɎɗɑəɚ 14 

ɜɌɓəɚɛɗɌəɚɎɧɡ ɚɜɔɏɔəɌɗɨəɧɡ ɝɞɌɞɑɕ ɔ 7 ɝɗɟɣɌɑɎ ɔɓ ɛɜɌɖɞɔɖɔ.  

ȶɌɖ ɫ ɛɔɝɌɗ Ɏ ɚɍɜɌɥɑəɔɔ əɌ ɝɌɕɞɑ ɒɟɜəɌɗɌ, ɓəɌɣɔɞɑɗɨ-

əɚ ɟɎɑɗɔɣɔɗɚɝɨ ɖɚɗɔɣɑɝɞɎɚ ɚɞɖɗɚəɑəəɧɡ ɔ əɌɛɜɌɎɗɑəəɧɡ əɌ 

ɐɚɜɌɍɚɞɖɟ ɝɞɌɞɑɕ. Ȼɜɔ ɩɞɚɘ ɓɌɣɌɝɞɟɪ ɌɎɞɚɜɧ ɓəɌɪɞ ɚ əɑɐɚ-

ɝɞɌɞɖɌɡ ɔ əɑɞɚɣəɚɝɞɫɡ Ɏ ɝɎɚɔɡ ɝɞɌɞɨɫɡ, ɚɐəɌɖɚ ɛɜɔɝɧɗɌɪɞ 

çɝɧɜɧɑè, əɑɐɚɜɌɍɚɞɌəəɧɑ ɝɞɌɞɨɔ Ɏ ɒɟɜəɌɗ. ȾɌɖɔɑ ɝɞɌɞɨɔ ɓəɌ-

ɣɔɞɑɗɨəɚ ɓɌɞɜɟɐəɫɪɞ ɜɌɍɚɞɟ ɜɑɐɖɚɗɗɑɏɔɔ, ɓɌɝɞɌɎɗɫɪɞ ɟɝɞɜɌɔ-

ɎɌɞɨ ɐɗɔɞɑɗɨəɟɪ ɛɑɜɑɛɔɝɖɟ ɝ ɌɎɞɚɜɌɘɔ, ɛɜɚɎɚɐɔɞɨ ɛɚɎɞɚɜəɧɑ 

ɜɑɢɑəɓɔɜɚɎɌəɔɫ ɔ, ɖɌɖ ɝɗɑɐɝɞɎɔɑ, ɟɐɗɔəɫɪɞ ɝɜɚɖɔ ɛɟɍɗɔɖɌɢɔɔ 

ɝɞɌɞɑɕ. ȿɍɑɐɔɞɑɗɨəɚ ɛɜɚɤɟ ɌɎɞɚɜɚɎ ɛɜɔɐɑɜɒɔɎɌɞɨɝɫ ɛɜɌɎɔɗ, 

ɟɝɞɌəɚɎɗɑəəɧɡ ɒɟɜəɌɗɚɘ ɐɗɫ ɛɚɐɏɚɞɚɎɖɔ ɔ ɛɚɐɌɣɔ ɝɞɌɞɨɑɕ  

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

 

Ȳɐɑɘ ɚɞ ɣɔɞɌɞɑɗɑɕ ɚɍɜɌɞəɟɪ ɝɎɫɓɨ ɝ ɎɚɛɜɚɝɌɘɔ, ɛɚɒɑ-

ɗɌəɔɫɘɔ ɔ ɓɌɘɑɣɌəɔɫɘɔ. 

 

ȲɑɗɌɪ Ɏɝɑɘ ɓɐɚɜɚɎɨɫ ɔ ɍɚɗɨɤɔɡ ɛɜɚɠɑɝɝɔɚəɌɗɨəɧɡ 

ɟɝɛɑɡɚɎ əɌ ɍɗɌɏɚ əɌɤɔɡ ɛɌɢɔɑəɞɚɎ!!    

 

ȯɗɌɎəɧɕ ɜɑɐɌɖɞɚɜ  

ȬɖɌɐɑɘɔɖ ȼȬȹ Ƚ.ȶ. ȾɑɜəɚɎɚɕ 
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ȸȼȾ-ȶȬȼȾȴȹȬ ȻȺȼȬȲȱȹȴɋ ȷȱȯȶȴɁ Ȼȼȴ ȻȹȱȮȸȺȹȴȴ,  

ȬȽȽȺɂȴȴȼȺȮȬȹȹȺȵ Ƚ COVID-19 

 

ȶɌɛɔɤəɔɖɚɎ Ȭ.Ȯ.1, ȽɟɜɚɎɢɑɎ ȱ.ȹ.1,2, ȻɧɤɖɔəɌ Ɋ.Ƚ.1, ȯɌɠɝɔ ȹ.1 
 

1 - ɀȯȭȺȿ ȮȺ çȽɌɘɌɜɝɖɔɕ ɏɚɝɟɐɌɜɝɞɎɑəəɧɕ ɘɑɐɔɢɔəɝɖɔɕ ɟəɔɎɑɜɝɔɞɑɞè ȸɔəɓɐɜɌɎɌ ȼɚɝɝɔɔ. ɏ. ȽɌɘɌɜɌ, ȼɚɝɝɔɫ. 

2 - ȺȺȺ çȷȰɂ ȸȴȭȽ - Ⱦɚɗɨɫɞɞɔè. ɏ. Ⱦɚɗɨɫɞɞɔ, ȼɚɝɝɔɫ. 

 
ɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. ȻɜɚɐɑɘɚəɝɞɜɔɜɚɎɌɞɨ ȸȼȾ-ɖɌɜɞɔəɟ COVID-19-ɌɝɝɚɢɔɔɜɚɎɌəəɚɏɚ 

ɛɚɜɌɒɑəɔɫ ɗɑɏɖɔɡ ɟ ɛɌɢɔɑəɞɖɔ ɝ əɑɞɔɛɔɣəɚɕ ɖɗɔəɔɣɑɝɖɚɕ ɝɔɘɛɞɚɘɌɞɔɖɚɕ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. ȻɜɑɐɝɞɌɎɗɑəɧ ɌəɌɗɔɓ ɗɔɞɑɜɌɞɟɜəɧɡ ɝɎɑɐɑəɔɕ, ɜɑɓɟɗɨɞɌɞɧ 

ɖɗɔəɔɣɑɝɖɚɏɚ ɚɍɝɗɑɐɚɎɌəɔɫ, ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɚɕ ɞɚɘɚɏɜɌɠɔɔ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ 

ɜɌɓɗɔɣəɧɡ ɔɘɛɟɗɨɝəɧɡ ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɑɕ ɔ ɐɌəəɧɑ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ. 

Ȯɧɛɚɗəɑəɧ ɌəɌɗɔɓ ɚɝɚɍɑəəɚɝɞɑɕ ɖɗɔəɔɣɑɝɖɚɕ ɖɌɜɞɔəɧ ɔ ɝɚɛɚɝɞɌɎɗɑəɔɑ ɔɓɘɑəɑəɔɕ Ɏ ɗɑɏɖɔɡ, 

ɚɍəɌɜɟɒɑəəɧɡ ɝ ɛɚɘɚɥɨɪ ɐɎɟɡ ɜɌɓɗɔɣəɧɡ ɘɑɞɚɐɚɎ ɞɚɘɚɏɜɌɠɔɣɑɝɖɚɕ ɎɔɓɟɌɗɔɓɌɢɔɔ. 

ȼɑɓɟɗɨɞɌɞɧ. Ȼɜɔ ȸȼ-ɞɚɘɚɏɜɌɠɔɔ ɚɜɏɌəɚɎ ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ, Ɏ ɐɚɝɞɟɛəɚɕ ɓɚəɑ ɝɖɌəɔɜɚ-

ɎɌəɔɫ, Ɏ ɚɍɚɔɡ ɗɑɏɖɔɡ ɚɍəɌɜɟɒɑəɧ ɛɜɔɓəɌɖɔ ɔəɠɔɗɨɞɜɌɢɔɔ ɛɌɜɑəɡɔɘɧ ɝ əɌɗɔɣɔɑɘ ɛɗɑɎɜɌɗɨəɚ-

ɏɚ ɎɧɛɚɞɌ. ȶɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ ɛɚɐɞɎɑɜɐɔɗɌ Ɏɧɝɚɖɟɪ Ɏɑɜɚɫɞəɚɝɞɨ ɛɚɜɌɒɑəɔɫ ɗɑɏɖɔɡ, 

ɌɝɝɚɢɔɔɜɚɎɌəəɚɏɚ ɝ COVID-19, ɝɚɎɛɌɐɌɪɥɑɏɚ ɛɚ ɛɜɚɞɫɒɑəəɚɝɞɔ ɔ ɗɚɖɌɗɔɓɌɢɔɔ ɝ ɐɌəəɧɘɔ 

ȸȼȾ. Ⱥɝɚɍɑəəɚɝɞɨɪ ɛɜɑɐɝɞɌɎɗɑəəɚɏɚ əɌɍɗɪɐɑəɔɫ ɫɎɗɫɑɞɝɫ ɐɚɘɔəɔɜɚɎɌəɔɑ Ɏ ɖɗɔəɔɣɑɝɖɚɕ ɖɌɜ-

ɞɔəɑ ɝɔɘɛɞɚɘɌɞɔɖɔ ɝɚ ɝɞɚɜɚəɧ Ɏɑɜɡəɑɏɚ ɩɞɌɒɌ ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ, ɚɞɝɟɞɝɞɎɔɑ ɛɚɎɧɤɑəɔɫ ɞɑɘ-

ɛɑɜɌɞɟɜɧ ɔ ɜɑɝɛɔɜɌɞɚɜəɧɡ ɒɌɗɚɍ. ȴəɠɔɢɔɜɚɎɌəɔɑ ɛɌɢɔɑəɞɖɔ COVID-19 ɛɚɐɞɎɑɜɒɐɑəɚ ɜɑɠɑ-

ɜɑəɞəɧɘ ɞɑɝɞɚɘ. ȸȼ-ɎɔɓɟɌɗɔɓɌɢɔɫ ɛɚɓɎɚɗɔɗɌ ɝɎɚɑɎɜɑɘɑəəɚ əɌɣɌɞɨ ɗɑɣɑəɔɑ ɛəɑɎɘɚəɔɔ, Ɏɧ-

ɓɎɌəəɚɕ COVID -19, ɔ ɐɚɍɔɞɨɝɫ ɎɧɓɐɚɜɚɎɗɑəɔɫ ɛɌɢɔɑəɞɖɔ. 

ȳɌɖɗɪɣɑəɔɑ. ȸȼȾ ɛɚɓɎɚɗɫɑɞ ɚɍəɌɜɟɒɔɞɨ ɔɓɘɑəɑəɔɫ, ɡɌɜɌɖɞɑɜəɧɑ ɐɗɫ COVID-19-

ɌɝɝɚɢɔɔɜɚɎɌəəɚɕ ɛəɑɎɘɚəɔɔ. ȹɌɝɞɚɜɚɒɑəəɚɝɞɨ ɜɑəɞɏɑəɚɗɚɏɌ Ɏ ɚɞəɚɤɑəɔɔ Ɏɚɓɘɚɒəɧɡ ɔəɠɔɗɨ-

ɞɜɌɞɔɎəɧɡ ɔɓɘɑəɑəɔɕ ɗɑɏɖɔɡ, ɖɚɞɚɜɧɑ əɑɜɑɐɖɚ ɚɡɎɌɞɧɎɌɑɞ ɓɚəɌ ɝɖɌəɔɜɚɎɌəɔɫ ɛɜɔ ȸȼȾ ɍɜɪɤ-

əɚɕ ɛɚɗɚɝɞɔ, ɛɚɓɎɚɗɫɑɞ əɑɚɞɗɚɒəɚ ɛɜɚɎɑɝɞɔ ɢɑɗɑəɌɛɜɌɎɗɑəəɚɑ ɚɍɝɗɑɐɚɎɌəɔɑ əɌ COVID-19 ɔ 

əɌɣɌɞɨ ɗɑɣɑəɔɑ ɛɌɢɔɑəɞɌ. ɂɑɗɑɝɚɚɍɜɌɓəɚ ɍɚɗɑɑ ɐɑɞɌɗɨəɚɑ ɔɓɟɣɑəɔɑ Ɏɚɓɘɚɒəɚɝɞɑɕ ȸȼȾ ɖɌɖ Ɍɗɨ-

ɞɑɜəɌɞɔɎəɚɏɚ ɞɑɝɞɌ ɛɜɔ ɛɜɚɞɔɎɚɛɚɖɌɓɌəɔɫɡ ɐɗɫ ɔɚəɔɓɔɜɟɪɥɑɕ ɎɔɓɟɌɗɔɓɌɢɔɔ ɗɑɏɖɔɡ Ɏ ɟɝɗɚɎɔɫɡ 

ɛɌəɐɑɘɔɔ əɚɎɚɕ ɖɚɜɚəɌɎɔɜɟɝəɚɕ ɔəɠɑɖɢɔɔ. 
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urpose. To demonstrate MRI signs of COVID -19 -associated lung damage in a patient with 

atypical clinical symptoms.   

Materials and methods.  The analysis of literature data, the results of clinical examination, 

magnetic resonance imaging, using various pulse sequence s, and computed tomography 

data are presented. The analysis of the features of the clinical picture and comparison of changes in 

the lungs detected using two different methods of tomographic imaging were performed.  

Results.  MRI showed signs of parenchymal infiltration with pleural effusion in both lungs. 

Computed tomography confirmed a high likelihood of lung damage associated with COVID -19, coin-

ciding in extent and location with MRI data. A feature of the presented observation is the dominance 

in the clini cal picture of symptoms from the upper floor of the abdominal cavity, the absence of an 

increase in temperature and respiratory complaints.  Infection of the patient with COVID -19 was 

confirmed by a reference test. MR imaging made it possible to promptly s tart treatment for pneumo-

nia caused by COVID -19 and achieve the patient's recovery.  

Conclusion.  MRI can detect changes characteristic of COVID -19 -associated pneumonia. The 

vigilance of the radiologist regarding possible infiltrative changes in the lungs, w hich often covers the 

scan area with an MRI of the abdominal cavity, allows a timely targeted examination for COVID -19 

and the initiation of patient treatment. It is advisable to study in more detail the possibilities of MRI 

as an alternative test in case of contraindications for ionizing imaging of the lungs in a pandemic of a 

new coronavirus infection.  

  

Keywords: COVID -19, COVID -19 -associated lung pathology, MSCT, computed tomography, 

magnetic resonance imaging, pneumonia.  
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ɝɛɧɤɖɌ ɞɫɒɑɗɚɏɚ ɚɝɞɜɚɏɚ ɜɑɝɛɔɜɌ-

ɞɚɜəɚɏɚ ɝɔəɐɜɚɘɌ, ɎɧɓɎɌəəɚɏɚ əɚ-

Ɏɚɕ ɖɚɜɚəɌɎɔɜɟɝəɚɕ ɔəɠɑɖɢɔɑɕ, 

ɍɧɝɞɜɚ ɐɚɝɞɔɏɗɌ ɛɌəɐɑɘɔɣɑɝɖɔɡ 

ɘɌɝɤɞɌɍɚɎ ɔ ɝɞɌɗɌ ɏɗɚɍɌɗɨəɚɕ ɟɏɜɚ-

ɓɚɕ ɐɗɫ ɣɑɗɚɎɑɣɑɝɞɎɌ [1, 2]. ȰɌəəɚɑ ɓɌɍɚɗɑɎɌ-

əɔɑ Ɏ ɜɫɐɑ ɝɗɟɣɌɑɎ ɎɧɓɧɎɌɑɞ ɞɫɒɑɗɟɪ ɛəɑɎ-

ɘɚəɔɪ, ɛɜɔɎɚɐɫɥɟɪ ɖ ɜɌɓɎɔɞɔɪ ɚɝɞɜɚɏɚ ɜɑ-

ɝɛɔɜɌɞɚɜəɚɏɚ ɐɔɝɞɜɑɝɝ-ɝɔəɐɜɚɘɌ, ɣɞɚ Ɏ ɖɚ-

əɑɣəɚɘ ɔɞɚɏɑ ɘɚɒɑɞ ɛɜɔɎɑɝɞɔ ɖ ɝɘɑɜɞɔ ɛɌ-

ɢɔɑəɞɚɎ [3, 4]. 

ȻɚɎɜɑɒɐɑəɔɑ ɗɑɏɖɔɡ ɫɎɗɫɑɞɝɫ əɌɔɍɚɗɑɑ 

ɜɌɝɛɜɚɝɞɜɌəɑəəɧɘ ɛɜɚɫɎɗɑəɔɑɘ ɓɌɍɚɗɑɎɌ-

əɔɫ, Ɏ ɞɚ ɒɑ Ɏɜɑɘɫ, ɟ ɛɌɢɔɑəɞɚɎ ɝ COVID-19 

ɘɚɏɟɞ əɌɍɗɪɐɌɞɨɝɫ ɛɜɔɓəɌɖɔ ɛɚɜɌɒɑəɔɫ 

ɐɜɟɏɔɡ ɚɜɏɌəɚɎ ɔ ɝɔɝɞɑɘ [1]. 

ȼɌɓəɚɚɍɜɌɓɔɑ ɒɌɗɚɍ, ɎɧɝɚɖɌɫ ɖɚəɞɌɏɔ-

ɚɓəɚɝɞɨ, Ɏɑɜɚɫɞəɚɝɞɨ ɍɧɝɞɜɚɏɚ ɜɌɓɎɔɞɔɫ ɓɌ-

ɍɚɗɑɎɌəɔɫ Ɏɛɗɚɞɨ ɐɚ ɞɫɒɑɗɚɏɚ ɝɚɝɞɚɫəɔɫ ɛɌ-

ɢɔɑəɞɌ ɔ ɗɑɞɌɗɨəɚɏɚ ɔɝɡɚɐɌ ɎɧɐɎɔɏɌɪɞ əɌ 

ɛɑɜɎɧɕ ɛɗɌə ɝɎɚɑɎɜɑɘɑəəɚɝɞɨ ɐɔɌɏəɚɝɞɔɖɔ 

ɓɌɍɚɗɑɎɌəɔɫ ɐɗɫ ɝɖɚɜɑɕɤɑɏɚ əɌɣɌɗɌ ɗɑɣɑəɔɫ 

ɔ ɛɜɑɐɚɞɎɜɌɥɑəɔɫ ɜɌɝɛɜɚɝɞɜɌəɑəɔɫ ɔəɠɑɖ-

ɢɔɔ. 

ȴɐɑəɞɔɠɔɖɌɢɔɫ Ɏɔɜɟɝəɚɏɚ ɛɌɞɚɏɑəɌ 

ɛɚɝɜɑɐɝɞɎɚɘ ɚɍəɌɜɟɒɑəɔɫ əɟɖɗɑɔəɚɎɧɡ ɖɔɝ-

ɗɚɞ ɝɣɔɞɌɑɞɝɫ çɓɚɗɚɞɧɘ ɝɞɌəɐɌɜɞɚɘè ɐɔɌɏəɚ-

ɝɞɔɖɔ COVID-19 [5]. ȺɐəɌɖɚ, Ɏ ɜɑɌɗɨəɧɡ 

ɖɗɔəɔɣɑɝɖɔɡ ɟɝɗɚɎɔɫɡ Ɏɚɓɘɚɒəɚ əɌɗɔɣɔɑ 

ɓəɌɣɔɞɑɗɨəɚɏɚ ɖɚɗɔɣɑɝɞɎɌ ɗɚɒəɚɚɞɜɔɢɌɞɑɗɨ-

əɧɡ ɜɑɓɟɗɨɞɌɞɚɎ ɞɑɝɞɔɜɚɎɌəɔɫ, ɛɚɩɞɚɘɟ 

əɑɗɨɓɫ ɔɝɖɗɪɣɔɞɨ ɔəɠɔɢɔɜɚɎɌəɔɑ SARS-

CoV-2, ɐɌɒɑ ɑɝɗɔ ɜɑɓɟɗɨɞɌɞɧ ɛɚɗɔɘɑɜɌɓəɚɕ 

ɢɑɛəɚɕ ɜɑɌɖɢɔɔ (Ȼɂȼ) ɟ ɛɌɢɔɑəɞɌ ɚɞɜɔɢɌ-

ɞɑɗɨəɧɑ [6]. ȴɘɑɪɞɝɫ ɝɚɚɍɥɑəɔɫ ɚ ɗɚɒəɚɚɞ-

ɜɔɢɌɞɑɗɨəɧɡ ɞɑɝɞɌɡ Ȼɂȼ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɞɔ-

ɛɔɣəɧɘɔ ɔɓɘɑəɑəɔɫɘɔ ɛɜɔ ɖɚɘɛɨɪɞɑɜəɚɕ 

ɞɚɘɚɏɜɌɠɔɔ (ȶȾ) ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ, 

ɖɚɞɚɜɧɑ Ɏ ɖɚəɑɣəɚɘ ɔɞɚɏɑ ɐɌɗɔ ɛɚɗɚɒɔɞɑɗɨ-

əɧɕ ɜɑɓɟɗɨɞɌɞ ɛɜɔ ɛɚɎɞɚɜəɚɘ ɞɑɝɞɔɜɚɎɌəɔɔ 

[7, 8]. Ȼɚɩɞɚɘɟ ɛɜɑɐɎɌɜɔɞɑɗɨəɧɕ ɐɔɌɏəɚɓ 

COVID -19 ɝɞɌɎɔɞɝɫ əɌ ɚɝəɚɎɌəɔɔ ɖɗɔəɔɣɑ-

ɝɖɔɡ ɐɌəəɧɡ ɔ ɜɑɓɟɗɨɞɌɞɌɡ ɎɔɓɟɌɗɔɓɌɢɔɔ 

ɗɑɏɖɔɡ ɝ ɛɜɑɔɘɟɥɑɝɞɎɑəəɧɘ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ 

ȶȾ [8]. ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɓɌɣɌɝɞɟɪ ɔɘɑəəɚ ȶȾ 

ɔɘɑɑɞ ɜɑɤɌɪɥɑɑ ɓəɌɣɑəɔɑ Ɏ ɍɧɝɞɜɚɕ ɔɐɑə-

ɞɔɠɔɖɌɢɔɔ ɔ ɜɌəəɑɕ ɐɔɌɏəɚɝɞɔɖɑ ɓɌɍɚɗɑɎɌ-

əɔɫ [9]. 

ȹɌ ȶȾ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ ɡɌɜɌɖ-

ɞɑɜəɧɘɔ ɛɜɚɫɎɗɑəɔɫɘɔ COVID-19 ɫɎɗɫɪɞɝɫ 

ɘəɚɒɑɝɞɎɑəəɧɑ ɓɚəɧ ɛɚɎɧɤɑəɔɫ ɛɗɚɞəɚɝɞɔ 

ɗɑɏɚɣəɚɕ ɞɖɌəɔ ɛɚ ɞɔɛɟ çɘɌɞɚɎɚɏɚ ɝɞɑɖɗɌè, 
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ɖɚəɝɚɗɔɐɌɢɔɫ ɔ/ɔɗɔ ɜɑɞɔɖɟɗɫɜəɧɑ ɔɓɘɑəɑ-

əɔɫ ɗɑɏɚɣəɚɕ ɞɖɌəɔ, ɜɌɝɛɚɗɚɒɑəəɧɑ ɛɜɑ-

ɔɘɟɥɑɝɞɎɑəəɚ ɛɚ ɛɑɜɔɠɑɜɔɔ ɔ ɝɟɍɛɗɑɎɜɌɗɨ-

əɚ [8, 10]. ȹɌɗɔɣɔɑ ɞɔɛɔɣəɚɕ ɜɑəɞɏɑəɚɗɚɏɔ-

ɣɑɝɖɚɕ ɖɌɜɞɔəɧ ɔɏɜɌɑɞ ɖɗɪɣɑɎɟɪ ɜɚɗɨ əɑ 

ɞɚɗɨɖɚ Ɏ ɐɔɌɏəɚɝɞɔɖɑ ɔ ɗɑɣɑəɔɔ COVID-19, 

əɚ ɔ Ɏ ɘɚəɔɞɚɜɔəɏɑ ɞɑɣɑəɔɫ ɔ ɚɢɑəɖɑ ɞɑɜɌ-

ɛɑɎɞɔɣɑɝɖɚɏɚ ɩɠɠɑɖɞɌ [11]. 

Ȯ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ ɗɟɣɑɎɌɫ ɎɔɓɟɌɗɔɓɌ-

ɢɔɫ ɛɜɔ COVID-19 ɔɘɑɑɞ ɚɝɚɍɟɪ ɢɑəəɚɝɞɨ, 

ɛɚɝɖɚɗɨɖɟ əɌɗɔɣɔɑ ɚɍɦɑɖɞɔɎəɧɡ ɛɜɔɓəɌɖɚɎ 

ɛɚɜɌɒɑəɔɫ ɛɌɜɑəɡɔɘɧ ɗɑɏɖɔɡ ɛɚɓɎɚɗɫɑɞ 

ɟɝɞɌəɚɎɔɞɨ Ɏɑɜəɧɕ ɐɔɌɏəɚɓ ɛɜɔ ɝɞɑɜɞɚɕ ɔɗɔ 

Ɍɞɔɛɔɣəɚɕ ɝɔɘɛɞɚɘɌɞɔɖɑ ɔ ɝɚɘəɔɞɑɗɨəɧɡ 

ɜɑɓɟɗɨɞɌɞɌɡ ɗɌɍɚɜɌɞɚɜəɚɏɚ ɞɑɝɞɔɜɚɎɌəɔɫ [1, 

9].  

ɂɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ.  

ȻɜɑɐɝɞɌɎɔɞɨ ȸȼȾ-ɖɌɜɞɔəɟ ɎɧɜɌɒɑəəɚ-

ɏɚ COVID -19-ɌɝɝɚɢɔɔɜɚɎɌəəɚɏɚ ɛɚɜɌɒɑəɔɫ 

ɗɑɏɖɔɡ, ɚɍəɌɜɟɒɑəəɚɏɚ ɛɜɔ ɚɍɝɗɑɐɚɎɌəɔɔ 

ɛɌɢɔɑəɞɖɔ ɝ ɖɗɔəɔɣɑɝɖɔɘɔ ɛɜɚɫɎɗɑəɔɫɘɔ 

ɚɝɞɜɚɕ ɛɌɞɚɗɚɏɔɔ ɚɜɏɌəɚɎ ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ. 

ȶɗɔəɔɣɑɝɖɚɑ əɌɍɗɪɐɑəɔɑ. 

ȻɌɢɔɑəɞɖɌ ȯ. (78 ɗɑɞ) ɛɚɝɞɟɛɔɗɌ Ɏ ɞɑɜɌ-

ɛɑɎɞɔɣɑɝɖɚɑ ɚɞɐɑɗɑəɔɑ ɏɚɜɚɐɝɖɚɕ ɍɚɗɨəɔɢɧ 

10.11.2020 ɏ. ɝ ɒɌɗɚɍɌɘɔ əɌ ɍɚɗɔ Ɏ ɩɛɔɏɌ-

ɝɞɜɔɔ ɔ ɛɜɌɎɚɘ ɛɚɐɜɑɍɑɜɨɑ, ɞɚɤəɚɞɟ, ɝəɔ-

ɒɑəɔɑ ɌɛɛɑɞɔɞɌ, ɝəɔɒɑəɔɑ ɘɌɝɝɧ ɞɑɗɌ. 

ȭɚɗɨəɚɕ ɝɑɍɫ ɝɣɔɞɌɑɞ Ɏ ɞɑɣɑəɔɑ 14 ɐəɑɕ. ȳɌ 

ɛɚɝɗɑɐəɔɑ ɛɫɞɨ ɝɟɞɚɖ ɝɌɘɚɣɟɎɝɞɎɔɑ ɟɡɟɐɤɔ-

ɗɚɝɨ ɔɓ-ɓɌ ɟɝɔɗɑəɔɫ ɍɚɗɔ. ȻɚɎɧɤɑəɔɫ ɞɑɘɛɑ-

ɜɌɞɟɜɧ ɞɑɗɌ Ɏ ɐɌəəɧɕ ɛɑɜɔɚɐ ɛɌɢɔɑəɞɖɌ əɑ 

ɚɞɘɑɣɌɗɌ. 

ȺɍɦɑɖɞɔɎəɚ əɌ ɘɚɘɑəɞ ɛɚɝɞɟɛɗɑəɔɫ: 

ɝɚɝɞɚɫəɔɑ ɝɜɑɐəɑɕ ɞɫɒɑɝɞɔ, ɣɌɝɞɚɞɌ ɐɧɡɌ-

ɞɑɗɨəɧɡ ɐɎɔɒɑəɔɕ ð 18 Ɏ ɘɔəɟɞɟ, ɛɜɔ 

ɌɟɝɖɟɗɨɞɌɢɔɔ ɐɧɡɌəɔɑ Ɏɑɓɔɖɟɗɫɜəɚɑ, ɝɌɞɟ-

ɜɌɢɔɫ ð 98% əɌ Ɍɞɘɚɝɠɑɜəɚɘ Ɏɚɓɐɟɡɑ. Ȼɚ-

ɎɑɜɡəɚɝɞəɌɫ ɛɌɗɨɛɌɢɔɫ ɒɔɎɚɞɌ ɟɘɑɜɑəəɚ 

ɍɚɗɑɓəɑəəɌɫ Ɏ ɚɍɗɌɝɞɔ ɩɛɔɏɌɝɞɜɔɫ ɔ Ɏ ɛɜɌ-

Ɏɚɘ ɛɚɐɜɑɍɑɜɨɑ. ȼɌɓɘɑɜɧ ɛɑɣɑəɔ Ɏ əɚɜɘɑ. 

ȽɑɗɑɓɑəɖɌ əɑ ɛɌɗɨɛɔɜɟɑɞɝɫ, ɛɚ ɐɌəəɧɘ ɛɑɜ-

ɖɟɝɝɔɔ əɑ ɟɎɑɗɔɣɑəɌ. ɂɎɑɞ ɝɞɟɗɌ ð ɝɎɑɞɗɚ-

ɒɑɗɞɧɕ. 

Ȯ ɚɍɥɑɘ ɌəɌɗɔɓɑ ɖɜɚɎɔ əɌɍɗɪɐɌɗɚɝɨ 

ɟɘɑɜɑəəɚɑ ɝəɔɒɑəɔɑ ɏɑɘɚɏɗɚɍɔəɌ ɔ ɩɜɔɞɜɚ-

ɢɔɞɚɎ (97 ɏ/ɗ ɔ 4,09*1012/ɗ ɝɚɚɞɎɑɞɝɞɎɑəəɚ), 

ɖɚɗɔɣɑɝɞɎɚ ɗɑɕɖɚɢɔɞɚɎ, ɗɔɘɠɚɢɔɞɚɎ ɔ ɘɚəɚ-

ɢɔɞɚɎ əɌɡɚɐɔɗɚɝɨ Ɏ ɛɜɑɐɑɗɌɡ ɜɑɠɑɜɑəɞəɧɡ 

ɓəɌɣɑəɔɕ, ɝɖɚɜɚɝɞɨ ɚɝɑɐɌəɔɫ ɩɜɔɞɜɚɢɔɞɚɎ 

ɟɎɑɗɔɣɑəɌ ɐɚ 40 ɘɘ/ɣ. ȾɑɘɛɑɜɌɞɟɜɌ ɞɑɗɌ ɛɌ-

ɢɔɑəɞɖɔ ɚɝɞɌɎɌɗɌɝɨ Ɏ ɛɜɑɐɑɗɌɡ əɚɜɘɧ. 

ȿɗɨɞɜɌɓɎɟɖɚɎɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ (ȿȳȴ) ɚɜ-

ɏɌəɚɎ ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ ɎɧɫɎɔɗɚ ɛɜɔɓəɌɖɔ 

ɐɔɠɠɟɓəɚɏɚ ɔɓɘɑəɑəɔɫ ɛɌɜɑəɡɔɘɧ ɛɚɐɒɑɗɟ-

ɐɚɣəɚɕ ɒɑɗɑɓɧ, ɒɔɜɚɎɚɕ ɏɑɛɌɞɚɓ ɔ ɐɔɗɌɞɌ-

ɢɔɪ ɡɚɗɑɐɚɡɌ. ȺɝəɚɎɧɎɌɫɝɨ əɌ ɒɌɗɚɍɌɡ ɛɌ-

ɢɔɑəɞɖɔ, ɌəɌɘəɑɓɑ, ɐɌəəɧɡ ɚɝɘɚɞɜɌ ɔ ȿȳȴ 

ɍɧɗ ɎɧɝɞɌɎɗɑə ɛɜɑɐɎɌɜɔɞɑɗɨəɧɕ ɐɔɌɏəɚɓ ð 

ɡɜɚəɔɣɑɝɖɔɕ ɛɌəɖɜɑɌɞɔɞ Ɏ ɠɌɓɑ ɚɍɚɝɞɜɑəɔɫ. 

ȻɌɢɔɑəɞɖɑ ɍɧɗɚ əɌɓəɌɣɑəɚ ɗɑɣɑəɔɑ. 

ȿɣɔɞɧɎɌɫ ɝɚɡɜɌəɑəɔɑ ɎɧɜɌɒɑəəɚɏɚ ɍɚ-

ɗɑɎɚɏɚ ɝɔəɐɜɚɘɌ ɔ əɑɩɠɠɑɖɞɔɎəɚɝɞɨ ɛɜɚɎɚ-

ɐɔɘɚɕ ɞɑɜɌɛɔɔ, 12.11.2020 ɏ. ɍɧɗɌ ɛɜɚɎɑɐɑ-

əɌ ȸȼȾ ɝ ɍɑɝɖɚəɞɜɌɝɞəɚɕ ȸȼ-

ɛɌəɖɜɑɌɞɚɡɚɗɌəɏɔɚɏɜɌɠɔɑɕ. ȮɧɫɎɗɑəɧ ɛɜɔ-

ɓəɌɖɔ ɛɚɜɞɌɗɨəɚɕ ɏɔɛɑɜɞɑəɓɔɔ (ɎɚɜɚɞəɌɫ ɔ 

ɝɑɗɑɓɑəɚɣəɌɫ ɎɑəɌ ɐɔɌɘɑɞɜɚɘ ɐɚ 1,5 ɝɘ ɔ 1,3 

ɝɘ ɝɚɚɞɎɑɞɝɞɎɑəəɚ), ɡɜɚəɔɣɑɝɖɚɏɚ ɡɚɗɑɢɔɝɞɔ-

ɞɌ ɍɑɓ ɡɚɗɑɗɔɞɔɌɓɌ ɔ ɡɜɚəɔɣɑɝɖɚɏɚ ɛɌəɖɜɑɌ-

ɞɔɞɌ, ɛɜɚɝɞɧɑ ɖɔɝɞɧ ɛɑɣɑəɔ, Ɍ ɞɌɖɒɑ ɜɌɝ-

ɤɔɜɑəɔɑ ɚɍɥɑɏɚ ɛɑɣɑəɚɣəɚɏɚ ɛɜɚɞɚɖɌ ɔ ɡɚ-

ɗɑɐɚɡɌ ɐɚ 1,3 ɝɘ. 

Ȼɜɔ ɩɞɚɘ Ɏ ɐɚɝɞɟɛəɚɕ ɓɚəɑ ɝɖɌəɔɜɚɎɌ-

əɔɫ əɌ ȸȼ-ɞɚɘɚɏɜɌɘɘɌɡ (ɜɔɝ. 1) Ɏ ɝɟɍɛɗɑɎ-

ɜɌɗɨəɧɡ ɚɞɐɑɗɌɡ ɚɍɚɔɡ ɗɑɏɖɔɡ, ɛɜɑɔɘɟɥɑ-

ɝɞɎɑəəɚ ɝɛɜɌɎɌ, ɚɛɜɑɐɑɗɫɗɔɝɨ ɘəɚɏɚɣɔɝɗɑə-

əɧɑ ɓɚəɧ ɔəɠɔɗɨɞɜɌɞɔɎəɧɡ ɔɓɘɑəɑəɔɕ ɝ əɑ-

ɜɚɎəɧɘɔ ɔ əɑɣɑɞɖɔɘɔ ɖɚəɞɟɜɌɘɔ, Ɍ ɞɌɖɒɑ 

ɛɗɑɎɜɌɗɨəɧɕ Ɏɧɛɚɞ. ȭɚɗɑɑ ɖɚəɞɜɌɝɞəɚ ɔə-

ɠɔɗɨɞɜɌɢɔɫ ɛɌɜɑəɡɔɘɧ ɎɔɓɟɌɗɔɓɔɜɟɑɞɝɫ əɌ 

STIR-ɔɓɚɍɜɌɒɑəɔɫɡ, ɣɞɚ ɚɍɟɝɗɚɎɗɑəɚ ɛɑɜɑ-

ɜɌɝɛɜɑɐɑɗɑəɔɑɘ ɫɜɖɚɝɞɔ ɓɌ ɝɣɬɞ ɛɚɐɌɎɗɑəɔɫ 

ɝɔɏəɌɗɌ ɚɞ ɒɔɜɚɎɚɕ ɞɖɌəɔ. ȺɏɜɌəɔɣɑəɔɫ 

ɐɔɠɠɟɓɔɔ əɌ DWI-ɔɓɚɍɜɌɒɑəɔɫɡ ɔ ȴȶȰ-

ɖɌɜɞɌɡ əɑ ɟɝɞɌəɚɎɗɑəɚ, əɚ ɚɞɘɑɣɌɑɞɝɫ əɌɗɔ-

ɣɔɑ ɩɠɠɑɖɞɌ çȾ2-ɎɧɘɧɎɌəɔɫè, ɖɚɞɚɜɧɕ ɛɜɚ-

ɫɎɗɫɑɞɝɫ ɝəɔɒɑəɔɑɘ ɔəɞɑəɝɔɎəɚɝɞɔ ɝɔɏəɌɗɌ 

ɛɜɔ ɛɚɎɧɤɑəɔɔ b-ɠɌɖɞɚɜɌ ɔ ɏɔɛɑɜɔəɞɑə-

ɝɔɎəɧɘ ɝɔɏəɌɗɚɘ əɌ ȴȶȰ. ȹɌɜɫɐɟ ɝ ɛɚɎɧ-

ɤɑəɔɑɘ ɝɔɏəɌɗɌ ɛɚ Ⱦ2-Ȯȴ, ɟɖɌɓɌəəɧɕ ɩɠ-

ɠɑɖɞ ɝɎɔɐɑɞɑɗɨɝɞɎɟɑɞ ɚ ɎɌɓɚɏɑəəɚɘ ɚɞɑɖɑ Ɏ 

ɓɚəɑ ɎɧɫɎɗɑəəɧɡ ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ ɔɓɘɑəɑəɔɕ. 

Ȱɗɫ ɟɞɚɣəɑəɔɫ ɡɌɜɌɖɞɑɜɌ ɔ ɜɌɝɛɜɚ-

ɝɞɜɌəɬəəɚɝɞɔ ɎɧɫɎɗɑəəɧɡ əɌ ȸȼȾ ɛɌɞɚɗɚɏɔ-

ɣɑɝɖɔɡ ɔɓɘɑəɑəɔɕ Ɏ ɗɑɏɖɔɡ 13.11.2020 ɏ. ɍɧ-

ɗɌ ɎɧɛɚɗəɑəɌ ȶȾ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɛɚɗɚɝɞɔ 

(ɜɔɝ. 2). ȹɌ ɞɚɘɚɏɜɌɘɘɌɡ ɚɍəɌɜɟɒɑəɧ ɚɍ-

ɤɔɜəɧɑ ɓɚəɧ ɔəɠɔɗɨɞɜɌɞɔɎəɧɡ ɔɓɘɑəɑəɔɕ 

ɛɚ ɞɔɛɟ çɘɌɞɚɎɚɏɚ ɝɞɑɖɗɌè Ɏ ɚɍɚɔɡ ɗɑɏɖɔɡ 

(ɛɜɑɔɘɟɥɑɝɞɎɑəəɚ ɝɛɜɌɎɌ), ɜɌɝɛɚɗɚɒɑəəɧɑ Ɏ 

ɚɝəɚɎəɚɘ ɝɟɍɛɗɑɎɜɌɗɨəɚ. Ⱥɍɦɑɘ ɛɚɜɌɒɑəɔɫ 

ɗɑɎɚɏɚ ɗɑɏɖɚɏɚ ɐɚ 15%, ɛɜɌɎɚɏɚ ð ɐɚ 25%. ȴɓ-

ɘɑəɑəɔɫ əɌ ɖɚɘɛɨɪɞɑɜəɧɡ ɞɚɘɚɏɜɌɘɘɌɡ ɝ 

Ɏɧɝɚɖɚɕ Ɏɑɜɚɫɞəɚɝɞɨɪ ɝɚɚɞɎɑɞɝɞɎɟɪɞ ɐɎɟ-

ɝɞɚɜɚəəɑɘɟ ɛɚɜɌɒɑəɔɪ ɗɑɏɖɔɡ, Ɍɝɝɚɢɔɔɜɚ-

ɎɌəəɚɘɟ ɝ COVID-19.  

ȺɍɜɌɥɌɑɞ əɌ ɝɑɍɫ ɎəɔɘɌəɔɑ ɛɜɌɖɞɔɣɑ-

ɝɖɔ ɛɚɗəɚɑ ɝɚɎɛɌɐɑəɔɑ ɠɚɜɘɧ ɔ ɜɌɓɘɑɜɚɎ 

ɓɚə ɔəɠɔɗɨɞɜɌɞɔɎəɧɡ ɔɓɘɑəɑəɔɕ əɌ ɖɚɘɛɨ-

ɪɞɑɜəɧɡ ɔ ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɧɡ ɞɚɘɚ-

ɏɜɌɘɘɌɡ. 

ȻɌɢɔɑəɞɖɑ ɍɧɗɚ Ɏɧɛɚɗəɑəɚ Ȼɂȼ-

ɔɝɝɗɑɐɚɎɌəɔɑ ɘɌɓɖɌ, ɎɧɫɎɗɑəɚ əɌɗɔɣɔɑ ȼȹȶ 

ɖɚɜɚəɌɎɔɜɟɝɌ SARS-CoV-2 (COVID -19), ɔ ɚəɌ 

ɍɧɗɌ ɛɑɜɑɎɑɐɑəɌ Ɏ ɝɛɑɢɔɌɗɔɓɔɜɚɎɌəəɚɑ ɔə-

ɠɑɖɢɔɚəəɚɑ ɚɞɐɑɗɑəɔɑ. ȭɗɌɏɚɐɌɜɫ ɝɎɚɑɎɜɑ-

ɘɑəəɚɘɟ ɜɌɝɛɚɓəɌɎɌəɔɪ ɔ ɗɑɣɑəɔɪ  ɛəɑɎɘɚ- 
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ȼɔɝ. 1 Ɍ (Fig. 1 Ɍ) 

 

ȼɔɝ. 1 ɍ (Fig. 1 b) 

 

ȼɔɝ. 1 Ɏ (Fig. 1 c ) 

 

ȼɔɝ. 1 ɏ (Fig. 1 d) 

 

ȼɔɝ. 1 ɐ (Fig. 1 e) 

 

ȼɔɝ. 1 ɑ (Fig. 1 f) 

ȼɔɝ. 1.   ȸȼȾ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɔ ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ. ȻɌɢɔɑəɞɖɌ ȯ., 78 ɗɑɞ. a, ɍ ð Ⱦ2-Ȯȴ; Ɏ ð STIR; ɏ ð 

Ⱦ1-Ȯȴ; ɐ ð ȴȶȰ-ɖɌɜɞɌ DWI; ɑ ð DWI ɛɜɔ Ɏɧɝɚɖɚɘ ɓəɌɣɑəɔɔ b-ɠɌɖɞɚɜɌ (900ɝ/ɘɘ2). 

ȳɚəɧ ɏɔɛɑɜɔəɞɑəɝɔɎəɚɏɚ əɌ Ⱦ2-Ȯȴ (Ɍ, ɍ) ɔ STIR (Ɏ), ɔɓɚ- ɔ ɏɔɛɚɔəɞɑəɝɔɎəɚɏɚ ɛɚ Ⱦ1-Ȯȴ (ɏ) ȸȼ-ɝɔɏəɌɗɌ ɝ 

əɑɜɚɎəɧɘɔ ɔ əɑɣɬɞɖɔɘɔ ɖɚəɞɟɜɌɘɔ ɎɔɓɟɌɗɔɓɔɜɟɪɞɝɫ ɛɜɑɔɘɟɥɑɝɞɎɑəəɚ Ɏ ɝɟɍɛɗɑɎɜɌɗɨəɧɡ ɚɞɐɑɗɌɡ ɚɍɚ-

ɔɡ ɗɑɏɖɔɡ. ȹɑɍɚɗɨɤɚɑ ɖɚɗɔɣɑɝɞɎɚ ɎɧɛɚɞɌ ɚɛɜɑɐɑɗɫɑɞɝɫ Ɏ ɛɜɌɎɚɕ ɛɗɑɎɜɌɗɨəɚɕ ɛɚɗɚɝɞɔ. 

ȽɜɌɎəɑəɔɑ ȴȶȰ ɖɌɜɞɧ (ɐ) ɝ ɞɚɘɚɏɜɌɘɘɚɕ ɛɜɔ Ɏɧɝɚɖɚɘ ɓəɌɣɑəɔɔ b-ɠɌɖɞɚɜɌ (ɑ) ɛɚɖɌɓɧɎɌɑɞ əɌɗɔɣɔɑ ɩɠ-

ɠɑɖɞɌ çȾ2-ɎɧɘɧɎɌəɔɫè.  

Fig. 1.    MRI of the chest and abdominal organs. Patient G., 78 years old: a, b ð T2-weighted images; 

c ð STIR; d ð T1-weighted images; e ð DWI ICD card; e ð DWI at a high b -factor (900s / mm2).  

Zones of hyperintense on T2 -weighted images (a, b) and STIR (c), iso - and hypointense on T1 -weighted images 

(d) MR signal with uneven and indistinct contours are visualized mainly in the subpleural parts of both 

lungs. A sm all amount of effusion is seen in the right pleural space.  

Comparison of the ICD card (e) with the tomogram at a high value of the b -factor (f) shows the presence of the 

"T2 washout" effect.  
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əɔɔ, ɎɧɓɎɌəəɚɕ COVID-19, ɟɐɌɗɚɝɨ ɐɚɝɞɔɣɨ 

ɎɧɓɐɚɜɚɎɗɑəɔɫ ɛɌɢɔɑəɞɖɔ. 

Ⱥɍɝɟɒɐɑəɔɑ. 

ȴɓɎɑɝɞəɚ, ɣɞɚ əɔɓɖɚɑ ɝɚɐɑɜɒɌəɔɑ ɛɜɚ-

ɞɚəɚɎ ɎɚɐɚɜɚɐɌ, ɐɧɡɌɞɑɗɨəɧɑ ɔ ɝɑɜɐɑɣəɧɑ 

ɌɜɞɑɠɌɖɞɧ ɓɌɞɜɟɐəɫɪɞ ɚɢɑəɖɟ ɗɑɏɚɣəɚɕ ɞɖɌ-

əɔ ɝ ɛɚɘɚɥɨɪ ȸȼȾ [12]. Ȯ ɞɚ ɒɑ Ɏɜɑɘɫ, ɩɞɌ 

əɔɓɖɌɫ ɛɜɚɞɚəəɌɫ ɛɗɚɞəɚɝɞɨ ɛɚɓɎɚɗɫɑɞ ȸȼȾ 

ɎɔɓɟɌɗɔɓɔɜɚɎɌɞɨ ɔəɠɔɗɨɞɜɌɢɔɪ ɔ ɖɚəɝɚɗɔ-

ɐɌɢɔɪ Ɏ ɛɌɜɑəɡɔɘɑ ɗɑɏɖɔɡ, ɚɞɗɔɣɌɪɥɔɡɝɫ 

ɍɚɗɑɑ Ɏɧɝɚɖɔɘ ɝɚɐɑɜɒɌəɔɑɘ ɛɜɚɞɚəɚɎ ɔ, ɝɚ-

ɚɞɎɑɞɝɞɎɑəəɚ, ɟɜɚɎəɑɘ ȸȼ-ɝɔɏəɌɗɌ, ɖɚəɞɜɌ-

ɝɞɔɜɟɪɥɔɘ ɝ ɚɖɜɟɒɌɪɥɔɘɔ ɏɔɛɚɔəɞɑəɝɔɎ-

əɧɘɔ ɞɖɌəɫɘɔ [13]. 

Ȯɚɓɘɚɒəɚɝɞɔ ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɚɕ 

ɎɔɓɟɌɗɔɓɌɢɔɔ ɛɜɔ ɛəɑɎɘɚəɔɔ ɟ Ɏɓɜɚɝɗɧɡ ɛɌ-

ɢɔɑəɞɚɎ ɐɑɞɌɗɨəɚ ɔɓɟɣɑəɧ Ɏ ɜɌɍɚɞɑ H. Syrjala 

ɔ ɝɚɌɎɞɚɜɚɎ [14]. ȻɜɔɘɑəɔɎ Ɏ ɖɌɣɑɝɞɎɑ ɜɑɠɑ-

ɜɑəɞəɚɏɚ ɞɑɝɞɌ ȶȾ Ɏɧɝɚɖɚɏɚ ɜɌɓɜɑɤɑəɔɫ, ɔɝ-

ɝɗɑɐɚɎɌɞɑɗɔ ɚɛɜɑɐɑɗɔɗɔ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ɔ 

ɝɛɑɢɔɠɔɣəɚɝɞɨ ȸȼȾ əɌ ɟɜɚɎəɑ 0,938 ɔ 0,978 

ɝɚɚɞɎɑɞɝɞɎɑəəɚ (ɗɚɒəɚɚɞɜɔɢɌɞɑɗɨəɧɑ ɜɑɓɟɗɨ-

ɞɌɞɧ ɚɍɟɝɗɚɎɗɑəɧ ɐɧɡɌɞɑɗɨəɧɘɔ ɌɜɞɑɠɌɖ-

ɞɌɘɔ). ȺɍɌ ɘɑɞɚɐɌ ɛɚɖɌɓɌɗɔ ɛɜɌɖɞɔɣɑɝɖɔ 

ɛɚɗəɚɑ ɝɚɎɛɌɐɑəɔɑ ɛɚ ɗɚɖɌɗɔɓɌɢɔɔ ɞɌɖɔɡ 

ɛɜɔɓəɌɖɚɎ ɛɚɜɌɒɑəɔɫ ɗɑɏɖɔɡ, ɖɌɖ çɘɌɞɚɎɚɑ 

ɝɞɑɖɗɚè ɔ ɖɚəɝɚɗɔɐɌɢɔɫ. Ȼɜɔɣɬɘ ɚɛɑɜɌɢɔɚə-

əɧɑ ɡɌɜɌɖɞɑɜɔɝɞɔɖɔ ȸȼȾ ɝɟɥɑɝɞɎɑəəɚ ɛɜɑ-

ɎɧɤɌɗɔ ɔəɠɚɜɘɌɞɔɎəɚɝɞɨ ɜɑəɞɏɑəɚɏɜɌɠɔɔ. 

ȬɎɞɚɜɧ ɜɌɍɚɞɧ ɛɚɗɌɏɌɪɞ, ɣɞɚ ɐɗɫ əɌɐɑɒəɚɕ 

ɎɔɓɟɌɗɔɓɌɢɔɔ ɎɚɝɛɌɗɔɞɑɗɨəɚɏɚ ɛɜɚɢɑɝɝɌ ɐɚ-

ɝɞɌɞɚɣəɚ Ɏɧɛɚɗəɑəɔɫ T2-Ȯȴ, ɣɞɚ ɟɘɑəɨɤɌɑɞ 

Ɏɜɑɘɫ (ɐɚ 3-4 ɘɔəɟɞ) ɔ ɝɞɚɔɘɚɝɞɨ ɔɝɝɗɑɐɚɎɌ-

əɔɫ. 

Ƚɗɑɐɟɑɞ ɚɞɘɑɞɔɞɨ, ɣɞɚ ɠɔɍɜɚɓəɌɫ ɞɖɌəɨ 

Ɏ ɗɑɏɖɚɘ ɔ ɔəɞɑɜɝɞɔɢɔɌɗɨəɧɑ ɎɚɝɛɌɗɔɞɑɗɨ-

əɧɑ ɔɓɘɑəɑəɔɫ ɘɚɏɟɞ ɚɐɔəɌɖɚɎɚ ɛɜɚɫɎɗɫɞɨ 

ɝɑɍɫ ɛɜɔ ȶȾ Ɏ Ɏɔɐɑ çɘɌɞɚɎɚɏɚ ɝɞɑɖɗɌè [15]. 

ȸȼȾ ɝɛɚɝɚɍəɌ ɐɔɠɠɑɜɑəɢɔɜɚɎɌɞɨ ɩɞɔ ɐɎɌ 

ɝɚɝɞɚɫəɔɫ ɓɌ ɝɣɑɞ ɛɚɎɧɤɑəɔɫ Ɏ ɟɣɌɝɞɖɌɡ 

ɎɚɝɛɌɗɑəɔɫ ɝɚɐɑɜɒɌəɔɫ ɒɔɐɖɚɝɞɔ, ɣɞɚ ɝɚ-

ɛɜɚɎɚɒɐɌɑɞɝɫ Ɏɧɝɚɖɚɕ ɔəɞɑəɝɔɎəɚɝɞɨɪ ɝɔɏ-

əɌɗɌ əɌ Ⱦ2-Ȯȴ, Ɏ ɞɚ Ɏɜɑɘɫ ɖɌɖ ɠɔɍɜɚɓəɧɑ 

ɔɓɘɑəɑəɔɫ ɍɟɐɟɞ ɔɘɑɞɨ ɏɔɛɚɔəɞɑəɝɔɎəɧɕ 

ȸȼ-ɝɔɏəɌɗ əɌ Ⱦ2-Ȯȴ ɔɓ-ɓɌ əɔɓɖɚɏɚ ɝɚɐɑɜɒɌ-

əɔɫ ɛɜɚɞɚəɚɎ ɔ əɑ ɍɟɐɟɞ ɎɔɓɟɌɗɔɓɔɜɚɎɌɞɨɝɫ 

əɌ DWI [16].  

Ȯ ɗɔɞɑɜɌɞɟɜɑ ɛɜɑɐɝɞɌɎɗɑəɧ ɑɐɔəɔɣəɧɑ 

ɝɚɚɍɥɑəɔɫ, ɚɛɔɝɧɎɌɪɥɔɑ ɝɗɟɣɌɕəɧɑ əɌɡɚɐ-

ɖɔ COVID-19-ɌɝɝɚɢɔɔɜɚɎɌəəɚɏɚ ɛɚɜɌɒɑəɔɫ 

ɗɑɏɖɔɡ ɛɜɔ ɛɜɚɎɑɐɑəɔɔ ȸȼȾ ɛɚ ɛɚɎɚɐɟ ɛɚɜɌ-

ɒɑəɔɫ ɛɑɣɑəɔ [17, 18] ɔ ɐɗɫ ɐɔɌɏəɚɝɞɔɖɔ 

ɘɔɚɖɌɜɐɔɞɌ [19]. 

ȼɑɞɜɚɝɛɑɖɞɔɎəɚɑ ɝɜɌɎəɑəɔɑ ɜɑɓɟɗɨɞɌ-

ɞɚɎ ȶȾ ɗɑɏɖɔɡ, ɛɜɚɎɑɐɑəəɚɕ ɐɗɫ ɐɔɌɏəɚɝɞɔɖɔ 

ɛəɑɎɘɚəɔɔ COVID-19 ɔ ɐɌəəɧɡ ȸȼȾ, Ɏɧɛɚɗ-

əɑəəɚɕ ɛɚ ɐɜɟɏɔɘ ɛɚɖɌɓɌəɔɫɘ ɟ ɩɞɔɡ ɒɑ ɛɌ-

ɢɔɑəɞɚɎ, ɛɚɖɌɓɌɗɚ ɛɜɌɖɞɔɣɑɝɖɔ ɛɚɗəɚɑ ɝɚɎ-

ɛɌɐɑəɔɑ ɜɑɓɟɗɨɞɌɞɚɎ ɐɎɟɡ ɘɑɞɚɐɚɎ Ɏ ɚɞəɚɤɑ-

əɔɔ ɔəɠɔɗɨɞɜɌɞɔɎəɧɡ ɔɓɘɑəɑəɔɕ ɔ ɖɚəɝɚ-

 

ȼɔɝ. 2 Ɍ (Fig. 2 Ɍ) 

 

ȼɔɝ. 2 ɍ (Fig. 2 b) 

ȼɔɝ. 2.   ȶȾ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɛɚɗɚɝɞɔ, ɌɖɝɔɌɗɨəɌɫ (Ɍ) ɔ ɖɚɜɚəɌɗɨəɌɫ (ɍ) ɛɗɚɝɖɚɝɞɔ. ȻɌɢɔɑəɞɖɌ 

ȯ., 78 ɗɑɞ. 

ȳɚəɧ ɔəɠɔɗɨɞɜɌɞɔɎəɧɡ ɔɓɘɑəɑəɔɫ Ɏ Ɏɔɐɑ çɘɌɞɚɎɚɏɚ ɝɞɑɖɗɌè, ɛɜɑɔɘɟɥɑɝɞɎɑəəɚ ɝɟɍɛɗɑɎɜɌɗɨəɧɑ, ɚɛɜɑ-

ɐɑɗɫɪɞɝɫ Ɏ ɚɍɚɔɡ ɗɑɏɖɔɡ (ɍɚɗɨɤɑ ɝɛɜɌɎɌ). ȺɣɌɏ ɖɚəɝɚɗɔɐɌɢɔɔ ɗɑɏɚɣəɚɕ ɞɖɌəɔ ɎɔɓɟɌɗɔɓɔɜɟɑɞɝɫ Ɏ əɔɒəɑɕ 

ɐɚɗɑ ɛɜɌɎɚɏɚ ɗɑɏɖɚɏɚ. 

Fig. 2.    CT scan of the chest organs in the axial (a) and coronal (b) view. Patient G., 78 years old.  

Areas of infiltrative changes in the form of "ground glass", mainly subpleural, are determined in both lungs 

(more on the right). The focus of lung tissue consolidation is visualized in the lower lobe of the right lung.  
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ɗɔɐɌɢɔɔ [20]. 

Ⱥɝɚɍɑəəɚɝɞɨɪ ɛɜɑɐɝɞɌɎɗɑəəɚɏɚ ɖɗɔəɔ-

ɣɑɝɖɚɏɚ əɌɍɗɪɐɑəɔɫ ɫɎɗɫɗɔɝɨ ɚɞɝɟɞɝɞɎɔɑ ɟ 

ɛɌɢɔɑəɞɖɔ ɝɎɚɕɝɞɎɑəəɧɡ ɐɗɫ COVID-19 ɛɚ-

Ɏɧɤɑəɔɫ ɞɑɘɛɑɜɌɞɟɜɧ ɞɑɗɌ ɔ ɒɌɗɚɍ ɝɚ ɝɞɚ-

ɜɚəɧ ɚɜɏɌəɚɎ ɐɧɡɌəɔɫ ɛɜɔ əɌɜɌɝɞɌəɔɔ 

ɝɔɘɛɞɚɘɌɞɔɖɔ, ɡɌɜɌɖɞɑɜəɚɕ ɐɗɫ ɛɚɜɌɒɑəɔɫ 

ɍɔɗɔɌɜəɚɕ ɝɔɝɞɑɘɧ ɔ ɛɚɐɒɑɗɟɐɚɣəɚɕ ɒɑɗɑ-

ɓɧ. Ȯ ɞɚ ɒɑ Ɏɜɑɘɫ, ɛɜɔ ȸȼȾ ɟɝɞɌəɚɎɗɑə ɓəɌ-

ɣɔɞɑɗɨəɧɕ ɚɍɦɑɘ ɛɚɜɌɒɑəɔɫ ɗɑɏɚɣəɚɕ ɛɌ-

ɜɑəɡɔɘɧ ɔ əɌɗɔɣɔɑ əɑɓəɌɣɔɞɑɗɨəɚɏɚ ɛɗɑɎ-

ɜɌɗɨəɚɏɚ ɎɧɛɚɞɌ, ɖɚɞɚɜɧɕ ɎɧɫɎɗɑə əɌ Ɍɖɝɔ-

Ɍɗɨəɚɘ ɝɜɑɓɑ T2-Ȯȴ, əɚ əɑ ɛɜɚɫɎɔɗɝɫ əɌ ȶȾ. 

Ƚɗɑɐɟɑɞ ɚɞɘɑɞɔɞɨ, ɣɞɚ ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚ-

ɏɜɌɠɔɫ ɗɑɏɖɔɡ ɛɜɚɎɑɐɑəɌ Ɏ ɖɚɜɚɞɖɔɕ ɝɜɚɖ 

(ɣɑɜɑɓ ɝɟɞɖɔ) ɛɚɝɗɑ ȸȼ-ɎɔɓɟɌɗɔɓɌɢɔɔ, ɣɞɚ 

ɛɚɓɎɚɗɫɑɞ əɌɏɗɫɐəɚ ɝɚɛɚɝɞɌɎɔɞɨ ɐɌəəɧɑ ɐɎɟɡ 

ɘɑɞɚɐɚɎ ɎɔɓɟɌɗɔɓɌɢɔɔ. 

ȭɗɌɏɚɐɌɜɫ ɝɎɚɑɎɜɑɘɑəəɚɘɟ ɜɌɝɛɚɓəɌ-

ɎɌəɔɪ ɔ ɗɑɣɑəɔɪ ɛəɑɎɘɚəɔɔ, ɎɧɓɎɌəəɚɕ 

COVID -19, ɟɐɌɗɚɝɨ ɐɚɝɞɔɣɨ ɎɧɓɐɚɜɚɎɗɑəɔɫ 

ɛɌɢɔɑəɞɖɔ. 

ȳɌɖɗɪɣɑəɔɑ. 

ȳəɌɣɔɞɑɗɨəɚɑ ɣɔɝɗɚ ɗɔɢ, ɓɌɍɚɗɑɎɤɔɡ 

COVID -19 ɝ Ɍɞɔɛɔɣəɚɕ ɔɗɔ ɝɞɑɜɞɚɕ ɖɗɔəɔɣɑ-

ɝɖɚɕ ɝɔɘɛɞɚɘɌɞɔɖɚɕ, Ɍ ɞɌɖɒɑ Ɏɚɓɘɚɒəɚɝɞɨ 

ɝɚɣɑɞɌəɔɫ ɩɞɚɕ ɔəɠɑɖɢɔɔ ɝ ɔəɚɕ ɛɌɞɚɗɚɏɔɑɕ, 

ɟɎɑɗɔɣɔɎɌɑɞ Ɏɑɜɚɫɞəɚɝɞɨ əɌɗɔɣɔɫ ɖɚɜɚəɌɎɔ-

ɜɟɝəɚɕ ɔəɠɑɖɢɔɔ ɟ ɛɌɢɔɑəɞɌ, əɌɛɜɌɎɗɑəəɚɏɚ 

əɌ ȸȼȾ ɛɚ ɜɌɓɗɔɣəɧɘ ɛɚɖɌɓɌəɔɫɘ. 

ȸɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɌɫ ɞɚɘɚɏɜɌɠɔɫ əɑ 

ɫɎɗɫɑɞɝɫ ɘɑɞɚɐɚɘ ɎɧɍɚɜɌ Ɏ ɐɔɌɏəɚɝɞɔɖɑ ɓɌ-

ɍɚɗɑɎɌəɔɕ ɗɑɏɖɔɡ. Ȯ ɞɚ ɒɑ Ɏɜɑɘɫ, ɌəɌɗɔɓ 

ɐɌəəɧɡ ɗɔɞɑɜɌɞɟɜɧ, ɛɚɖɌ əɑɘəɚɏɚɣɔɝɗɑə-

əɧɡ, ɔ əɌɤɑ ɖɗɔəɔɣɑɝɖɚɑ əɌɍɗɪɐɑəɔɑ ɝɎɔɐɑ-

ɞɑɗɨɝɞɎɟɪɞ ɚ ɝɛɚɝɚɍəɚɝɞɔ ȸȼȾ ɚɍəɌɜɟɒɔɞɨ 

ɔɓɘɑəɑəɔɫ, ɡɌɜɌɖɞɑɜəɧɑ ɐɗɫ COVID-19 Ɍɝɝɚ-

ɢɔɔɜɚɎɌəəɚɕ ɛəɑɎɘɚəɔɔ. 

Ȱɚɗɒəɚɑ ɎəɔɘɌəɔɑ ɜɑəɞɏɑəɚɗɚɏɌ ɖ ɚɞ-

ɐɑɗɌɘ ɗɑɏɖɔɡ, ɖɚɞɚɜɧɑ əɑɜɑɐɖɚ ɓɌɡɎɌɞɧɎɌɑɞ 

ɓɚəɌ ɝɖɌəɔɜɚɎɌəɔɫ ɛɜɔ ȸȼȾ ɚɜɏɌəɚɎ ɍɜɪɤ-

əɚɕ ɛɚɗɚɝɞɔ, ɚɍɑɝɛɑɣɔɞ ɝɎɚɑɎɜɑɘɑəəɚɑ ɐɚɚɍ-

ɝɗɑɐɚɎɌəɔɑ ɛɌɢɔɑəɞɌ əɌ COVID-19 (Ȼɂȼ, ȶȾ) 

ɛɜɔ ɝɗɟɣɌɕəɚɕ əɌɡɚɐɖɑ ɎɚɝɛɌɗɔɞɑɗɨəɧɡ ɔɓ-

ɘɑəɑəɔɕ ɗɑɏɚɣəɚɕ ɛɌɜɑəɡɔɘɧ ɔ ɍɑɓɚɞɗɌɏɌ-

ɞɑɗɨəɚɑ əɌɣɌɗɚ ɗɑɣɑəɔɫ. 

ȭɚɗɑɑ ɐɑɞɌɗɨəɚɑ ɔ ɢɑɗɑəɌɛɜɌɎɗɑəəɚɑ 

ɔɓɟɣɑəɔɑ ɩɞɚɏɚ ɎɚɛɜɚɝɌ ɛɚɓɎɚɗɔɞ ɜɌɢɔɚəɌɗɨ-

əɚ ɛɜɔɘɑəɫɞɨ ȸȼȾ Ɏ ɖɌɣɑɝɞɎɑ ɌɗɨɞɑɜəɌɞɔɎ-

əɚɏɚ ɞɑɝɞɌ ɛɜɔ əɌɗɔɣɔɔ ɟ ɛɌɢɔɑəɞɌ ɛɜɚɞɔɎɚ-

ɛɚɖɌɓɌəɔɕ ɐɗɫ ɔɚəɔɓɔɜɟɪɥɔɡ ɘɑɞɚɐɚɎ ɔɝ-

ɝɗɑɐɚɎɌəɔɫ ɗɑɏɖɔɡ Ɏ ɟɝɗɚɎɔɫɡ ɛɌəɐɑɘɔɔ əɚ-

Ɏɚɕ ɖɚɜɚəɌɎɔɜɟɝəɚɕ ɔəɠɑɖɢɔɔ. 

ȴɝɞɚɣəɔɖ ɠɔəɌəɝɔɜɚɎɌəɔɫ ɔ ɖɚə-

ɠɗɔɖɞ ɔəɞɑɜɑɝɚɎ. 

ȬɎɞɚɜɧ ɐɌəəɚɕ ɝɞɌɞɨɔ ɛɚɐɞɎɑɜɐɔɗɔ ɚɞ-

ɝɟɞɝɞɎɔɑ ɠɔəɌəɝɚɎɚɕ ɛɚɐɐɑɜɒɖɔ ɔɝɝɗɑɐɚɎɌ-

əɔɫ ɔ ɖɚəɠɗɔɖɞɌ ɔəɞɑɜɑɝɚɎ, ɚ ɖɚɞɚɜɧɡ əɑɚɍ-

ɡɚɐɔɘɚ ɝɚɚɍɥɔɞɨ. 
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ȻȺȰȺȽȾȼɇȵ ȾȴȼȱȺȴȰȴȾ, ȬȽȽȺɂȴȴȼȺȮȬȹȹɇȵ Ƚ COVID-19 

 

ȾɔɘɚɠɑɑɎɌ ȷ.Ȭ.1,2, ȬɗɑɖɝɌəɐɜɚɎ Ɋ.ȶ.3,  

ȬɗɑɤɔəɌ Ⱦ.ȹ.1, ɊɝɚɎɌ ȸ.Ȭ.1 
 

1 ð ɀȯȭȺȿ ȮȺ çɃɟɎɌɤɝɖɔɕ ɏɚɝɟɐɌɜɝɞɎɑəəɧɕ ɟəɔɎɑɜɝɔɞɑɞ ɔɘɑəɔ ȴ.ȹ. ȿɗɨɫəɚɎɌè. ɏ. ɃɑɍɚɖɝɌɜɧ, ȼɚɝɝɔɫ. 

2 ð Ȭȿ çȼɑɝɛɟɍɗɔɖɌəɝɖɔɕ ɖɗɔəɔɣɑɝɖɔɕ ɚəɖɚɗɚɏɔɣɑɝɖɔɕ ɐɔɝɛɌəɝɑɜè ȸɔəɓɐɜɌɎɌ ɃɟɎɌɤɝɖɚɕ ȼɑɝɛɟɍɗɔɖɔ. ɏ. ɃɑɍɚɖɝɌɜɧ, ȼɚɝɝɔɫ. 

3 ð ɀȯȭȺȿ ȮȺ çɋɜɚɝɗɌɎɝɖɔɕ ɏɚɝɟɐɌɜɝɞɎɑəəɧɕ ɘɑɐɔɢɔəɝɖɔɕ ɟəɔɎɑɜɝɔɞɑɞè. ɏ. ɋɜɚɝɗɌɎɗɨ, ȼɚɝɝɔɫ. 

 

ɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. ȻɚɖɌɓɌɞɨ əɌ ɛɜɔɘɑɜɌɡ ɝɗɟɣɌɑɎ ɛɚɐɚɝɞɜɚɏɚ ɞɔɜɑɚɔɐɔɞɌ, Ɏɚɓəɔɖɤɑ-

ɏɚ ɟ ɛɌɢɔɑəɞɚɎ ɛɑɜɑəɑɝɤɔɡ COVID-19, ɝɗɚɒəɚɝɞɔ ɔəɞɑɜɛɜɑɞɌɢɔɔ ɖɗɔəɔɣɑɝɖɔɡ ɔ ɗɌ-

ɍɚɜɌɞɚɜəɧɡ ɛɜɔɓəɌɖɚɎ. ȻɚɖɌɓɌəɚ ɓəɌɣɑəɔɑ ɘɟɗɨɞɔɛɌɜɌɘɑɞɜɔɣɑɝɖɚɏɚ ɟɗɨɞɜɌɓɎɟɖɚɎɚɏɚ 

ɔɝɝɗɑɐɚɎɌəɔɫ ɛɜɔ ɐɔɌɏəɚɝɞɔɖɑ ɩɞɚɕ ɛɌɞɚɗɚɏɔɔ.  

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. ȻɜɔɎɑɐɑəɧ ɐɎɌ ɝɗɟɣɌɫ ɛɚɐɚɝɞɜɚɏɚ ɞɔɜɑɚɔɐɔɞɌ, Ɏɚɓəɔɖɤɑɏɚ 

ɎɝɗɑɐɝɞɎɔɑ ɖɚɜɚəɌɎɔɜɟɝəɚɕ ɔəɠɑɖɢɔɔ. ȴɓɟɣɑəɧ ɔɝɞɚɜɔɔ ɍɚɗɑɓəɔ ɔ ɐɌəəɧɑ ɚɍɝɗɑɐɚɎɌəɔɫ ɛɌɢɔ-

ɑəɞɚɎ, ɟ ɖɚɞɚɜɧɡ ɖɗɔəɔɖɌ ɛɚɐɚɝɞɜɚɏɚ ɞɔɜɑɚɔɐɔɞɌ ɐɑ ȶɑɜɎɑəɌ ɍɧɗɌ əɑɞɔɛɔɣəɚɕ, ɛɚɝɖɚɗɨɖɟ əɔɎɑ-

ɗɔɜɚɎɌɗɌɝɨ ɛɚɗɔɚɜɏɌəəɧɘɔ ɔɓɘɑəɑəɔɫɘɔ ɔ ɖɗɔəɔɣɑɝɖɔɘɔ ɛɜɚɫɎɗɑəɔɫɘɔ COVID-19. ȴɓɟɣɑəɧ 

ɐɌəəɧɑ ɖɗɔəɔɣɑɝɖɚɏɚ ɚɍɝɗɑɐɚɎɌəɔɫ, ɜɑɓɟɗɨɞɌɞɧ ɟɗɨɞɜɌɓɎɟɖɚɎɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɥɔɞɚɎɔɐəɚɕ ɒɑ-

ɗɑɓɧ,  ɝɚəɚɩɗɌɝɞɚɏɜɌɠɔɔ, ɘɟɗɨɞɔɝɛɔɜɌɗɨəɚɕ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ, ɗɌɍɚɜɌɞɚɜəɧɡ ɔɝɝɗɑɐɚ-

ɎɌəɔɕ.  

ȳɌɖɗɪɣɑəɔɑ. Ȼɚɐɚɝɞɜɧɕ ɞɔɜɑɚɔɐɔɞ ɫɎɗɫɑɞɝɫ ɚɐəɔɘ ɔɓ ɎɌɜɔɌəɞɚɎ ɘɌəɔɠɑɝɞɌɢɔɔ ɔ 

ɚɝɗɚɒəɑəɔɑɘ ɖɚɜɚəɌɎɔɜɟɝəɚɕ ɔəɠɑɖɢɔɔ. ȶɗɔəɔɣɑɝɖɌɫ ɖɌɜɞɔəɌ ɛɚɐɚɝɞɜɚɏɚ ɞɔɜɑɚɔɐɔɞɌ, Ɍɝɝɚ-

ɢɔɔɜɚɎɌəəɚɏɚ ɝ COVID-19, ɘɚɒɑɞ ɔɘɑɞɨ Ɍɞɔɛɔɣəɚɑ ɞɑɣɑəɔɑ ɎɎɔɐɟ ɚɐəɚɎɜɑɘɑəəɚɏɚ ɛɚɜɌɒɑəɔɫɘ 

ɘəɚɏɔɡ ɚɜɏɌəɚɎ ɔ ɝɔɝɞɑɘ. ȳɌɍɚɗɑɎɌəɔɑ ɘɚɒɑɞ ɔɘɑɞɨ ɝɞɑɜɞɟɪ ɖɌɜɞɔəɟ Ɏ ɝɎɫɓɔ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ 

ɛɜɑɛɌɜɌɞɚɎ, ɛɜɔɘɑəɫɑɘɧɡ Ɏ ɗɑɣɑəɔɔ ɖɚɜɚəɌɎɔɜɟɝəɚɕ ɔəɠɑɖɢɔɔ. Ⱥɐəɔɘ ɔɓ ɚɝəɚɎəɧɡ ɘɑɞɚɐɚɎ 

ɐɔɌɏəɚɝɞɔɖɔ ɛɚɐɚɝɞɜɚɏɚ ɞɔɜɑɚɔɐɔɞɌ, ɌɝɝɚɢɔɔɜɚɎɌəəɚɏɚ ɝ COVID-19, ɫɎɗɫɑɞɝɫ ɟɗɨɞɜɌɓɎɟɖɚɎɚɑ 

ɔɝɝɗɑɐɚɎɌəɔɑ, ɛɚɓɎɚɗɫɪɥɑɑ ɟɝɞɌəɚɎɔɞɨ ɝɞɜɟɖɞɟɜəɧɑ ɔɓɘɑəɑəɔɫ Ɏ ɥɔɞɚɎɔɐəɚɕ ɒɑɗɑɓɑ, ɚɞɜɌɒɌ-

ɪɥɔɑ ɡɌɜɌɖɞɑɜ ɔ ɗɚɖɌɗɔɓɌɢɔɪ ɎɚɝɛɌɗɔɞɑɗɨəɚɏɚ ɛɜɚɢɑɝɝɌ. ȮɧɜɌɒɑəəɚɝɞɨ  ɔɓɘɑəɑəɔɕ Ɏ ɥɔɞɚ-

Ɏɔɐəɚɕ ɒɑɗɑɓɑ ɛɜɔ COVID -ɌɝɝɚɢɔɔɜɚɎɌəəɚɘ ɞɔɜɑɚɔɐɔɞɑ ɐɑ ȶɑɜɎɑəɌ əɑ ɖɚɜɜɑɗɔɜɟɑɞ ɝ ɖɗɔəɔɣɑ-

ɝɖɔɘɔ ɔ ɗɌɍɚɜɌɞɚɜəɧɘɔ ɐɌəəɧɘɔ. 
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urpose. The clinical cases of subacute thyroiditis that occurred in patients with COVID -19 

demonstrate the difficulties of interpreting clinical and laboratory signs. The importanc e of 

multiparametric ultrasound examination in the diagnosis of this pathology is shown.  

Materials and methods.  Two cases of subacute thyroiditis caused by a coronavirus infec-

tion are presented. We studied the medical histories and examination data of pati ents. The clinic of 

de Quervain's subacute thyroiditis was atypical, since it was leveled by multiple organ changes and 

clinical manifestations of COVID -19. The results of clinical examination, results of ultrasound exam-

ination of the thyroid, sonoelastogr aphy, multispiral computed tomography of lungs and laboratory 

tests were studied.  

Conclusion.  Subacute thyroiditis is one of the variants of manifestation and complication of 

coronavirus infection. The clinical picture of subacute thyroiditis associated wi th COVID -19 may 

have an atypical course due to simultaneous lesions of many organs and systems. The disease may 

have a blurred picture due to the use of drugs used in the treatment of coronavirus infection. The 

main method of diagnosis of subacute thyroidi tis associated with COVID -19 is ultrasound, which 

allows to establish structural changes in the thyroid gland, reflecting the nature and localization of 

the inflammatory process. The severity of changes in the thyroid gland in COVID -associated de 

Quervain thyroiditis does not correlate with clinical and laboratory data.   
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əɌɟɣəɚɕ ɛɑɣɌɞɔ Ɏɝɑ ɍɚɗɨɤɑ ɛɚɫɎɗɫ-

ɑɞɝɫ ɜɌɍɚɞ, ɛɚɝɎɫɥɑəəɧɡ Ɏɗɔɫəɔɪ 

COVID -19 əɌ ɝɚɝɞɚɫəɔɑ ɩəɐɚɖɜɔə-

əɚɕ ɝɔɝɞɑɘɧ ɣɑɗɚɎɑɖɌ, Ɏ ɣɌɝɞəɚɝɞɔ 

ɔɓɘɑəɑəɔɫɘ Ɏ ɥɔɞɚɎɔɐəɚɕ ɒɑɗɑɓɑ, 

ɎɧɓɧɎɌɑɘɧɡ SARS-CoV-2 [1, 2]. Ȯ ɣɌɝɞəɚɝɞɔ, 

ɍɧɗɚ ɎɧɝɖɌɓɌəɚ ɘəɑəɔɑ ɚ ɞɚɘ, ɣɞɚ Ɏ ɜɫɐɑ 

ɝɗɟɣɌɑɎ Ɏɔɜɟɝ SARS-COV-2 ɘɚɒɑɞ ɍɧɞɨ ɞɜɔɏ-

ɏɑɜɚɘ (ɚɝəɚɎəɧɘ ɛɜɚɎɚɢɔɜɟɪɥɔɘ ɠɌɖɞɚɜɚɘ) 

ɍɚɗɑɓəɔ ȯɜɑɕɎɝɌ  ɔ ɛɚɐɚɝɞɜɚɏɚ ɞɔɜɑɚɔɐɔɞɌ [3, 

4]. Ⱥɐəɔ ɔɝɝɗɑɐɚɎɌɞɑɗɔ ɝɣɔɞɌɪɞ, ɣɞɚ ɛɚɐɚɝɞ-

ɜɧɕ ɞɔɜɑɚɔɐɔɞ ɫɎɗɫɑɞɝɫ ɚɐəɔɘ ɔɓ  Ɏɚɓɘɚɒ-

əɧɡ ɎɌɜɔɌəɞɚɎ ɘɌəɔɠɑɝɞɌɢɔɔ COVID-19 [5], 

ɐɜɟɏɔɑ ɝɣɔɞɌɪɞ ɑɏɚ ɚɝɗɚɒəɑəɔɑɘ [6, 7], ɖɚɞɚ-

ɜɚɑ ɘɚɒɑɞ ɎɚɓəɔɖɌɞɨ ɖɌɖ Ɏ ɘɚɘɑəɞ ɜɌɓɏɌɜɌ 

ɓɌɍɚɗɑɎɌəɔɫ, ɞɌɖ ɔ Ɏ ɜɑɌɍɔɗɔɞɌɢɔɚəəɧɕ ɛɑ-

ɜɔɚɐ.  

ȶɗɔəɔɣɑɝɖɌɫ ɖɌɜɞɔəɌ ɛɚɐɚɝɞɜɚɏɚ ɞɔ-

ɜɑɚɔɐɔɞɌ ɐɑ ȶɑɜɎɑəɌ, ɖɌɖ ɛɜɌɎɔɗɚ, ɝɖɗɌɐɧ-

ɎɌɑɞɝɫ ɔɓ ɘɑɝɞəɧɡ ɛɜɚɫɎɗɑəɔɕ (ɔəɞɑəɝɔɎəɌɫ 

ɍɚɗɨ ɛɚ ɛɑɜɑɐəɑɕ ɛɚɎɑɜɡəɚɝɞɔ ɤɑɔ, ɝ ɔɜɜɌ-

ɐɔɌɢɔɑɕ Ɏ ɣɑɗɪɝɞɨ ɔ ɟɡɚ, ɍɚɗɑɓəɑəəɚɝɞɨ ɛɜɔ 

ɛɌɗɨɛɌɢɔɔ ɥɔɞɚɎɔɐəɚɕ ɒɑɗɑɓɧ), ɚɍɥɔɡ ɛɜɚ-

ɫɎɗɑəɔɕ (əɑɐɚɘɚɏɌəɔɑ, Ɏɫɗɚɝɞɨ, ɗɔɡɚɜɌɐɖɌ, 

ɘɔɌɗɏɔɔ) ɔ əɌɜɟɤɑəɔɕ ɞɔɜɑɚɔɐəɚɏɚ ɝɞɌɞɟɝɌ. 

Ȼɜɔ COVID-19 əɑ ɞɚɗɨɖɚ ɖɗɔəɔɣɑɝɖɔɑ ɛɜɚɫɎ-

ɗɑəɔɫ, əɚ ɔ ɐɌəəɧɑ ɗɌɍɚɜɌɞɚɜəɧɡ ɔɝɝɗɑɐɚɎɌ-

əɔɕ (Ɏɧɝɚɖɔɑ ɛɚɖɌɓɌɞɑɗɔ ȽȺɉ, Ƚȼȭ) ɘɚɏɟɞ 

ɍɧɞɨ ɚɣɑəɨ ɝɡɚɒɔɘɔ. ȽɣɔɞɌɎɤɔɑɝɫ ɡɌɜɌɖ-

ɞɑɜəɧɘɔ ɐɗɫ ɛɚɐɚɝɞɜɚɏɚ ɞɔɜɑɚɔɐɔɞɌ ɛɚɖɌɓɌ-

ɞɑɗɔ ɏɚɜɘɚəɌɗɨəɚɏɚ ɝɞɌɞɟɝɌ (əɔɓɖɔɕ ɟɜɚɎɑəɨ 

ȾȾȯ ɔ Ɍəɞɔɞɑɗ ɖ ɞɔɜɑɚɛɑɜɚɖɝɔɐɌɓɑ ɔ ɞɔɜɑɚ-

ɏɗɚɍɟɗɔəɟ; Ɏɧɝɚɖɔɑ ɟɜɚɎəɔ ɞɔɜɑɚɔɐəɧɡ ɏɚɜ-

ɘɚəɚɎ ɔ ɞɔɜɑɚɏɗɚɍɟɗɔəɌ) ɛɜɔ COVID-19 ɔɘɑ-

ɪɞ ɛɚɡɚɒɟɪ əɌɛɜɌɎɗɑəəɚɝɞɨ. Ȼɚ ɛɚɝɗɑɐəɔɘ 

ɐɌəəɧɘ [8], ɍɚɗɑɑ ɣɑɘ ɟ 50% ɛɌɢɔɑəɞɚɎ ɝ 

COVID -19 ɜɑɏɔɝɞɜɔɜɟɑɞɝɫ ɐɚɝɞɚɎɑɜəɚɑ ɝəɔ-

ɒɑəɔɑ ɟɜɚɎəɑɕ ȾȾȯ ɔ ɚɍɥɑɏɚ Ⱦ3, ɔɘɑɪɥɑɑ 

ɛɚɗɚɒɔɞɑɗɨəɟɪ ɖɚɜɜɑɗɫɢɔɪ ɔ ɝɞɌɞɔɝɞɔɣɑ-

ɝɖɟɪ ɓəɌɣɔɘɚɝɞɨ (ɛ < 0.001) ɝ ɞɫɒɑɝɞɨɪ 
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COVID -19.  

Ȼɜɔ ɗɑɣɑəɔɔ ɛɌɢɔɑəɞɚɎ ɝ COVID-19, 

ɚɝɚɍɑəəɚ ɝ ɞɫɒɑɗɧɘɔ ɠɚɜɘɌɘɔ, ɝɔɘɛɞɚɘɧ 

ɛɚɐɚɝɞɜɚɏɚ ɞɔɜɑɚɔɐɔɞɌ əɔɎɑɗɔɜɟɪɞɝɫ ɍɚɗɑɑ 

ɞɫɒɑɗɧɘɔ ɖɗɔəɔɣɑɝɖɔɘɔ ɛɜɚɫɎɗɑəɔɫɘɔ, ɛɚ-

ɩɞɚɘɟ ɐɔɌɏəɚɝɞɔɖɌ ɓɌɛɌɓɐɧɎɌɑɞ. Ȯɗɔɫəɔɑ əɌ 

ɞɑɣɑəɔɑ ɓɌɍɚɗɑɎɌəɔɫ ɚɖɌɓɧɎɌɑɞ ɞɑɜɌɛɔɫ, ɔɝ-

ɛɚɗɨɓɟɑɘɌɫ Ɏ ɗɑɣɑəɔɔ COVID-19, Ɏ ɞɚɘ ɣɔɝɗɑ 

ɐɑɖɝɌɘɑɞɌɓɚə, ɛɜɚɞɔɎɚɎɔɜɟɝəɧɑ ɛɜɑɛɌɜɌɞɧ. 

ȴɓɘɑəɑəɔɫ ɏɚɜɘɚəɌɗɨəɚɏɚ ɝɞɌɞɟɝɌ (ɏɔɛɑɜɞɔ-

ɜɑɚɓ, ɩɟɞɔɜɑɚɓ, ɏɔɛɚɞɔɜɑɚɓ) ɚɍɧɣəɚ ɚɍɦɫɝəɫ-

ɪɞɝɫ ɔəɞɚɖɝɔɖɌɢɔɑɕ ɔ ɛɚɗɔɚɜɏɌəəɧɘ Ɏɚɓ-

ɐɑɕɝɞɎɔɑɘ SARS-CoV-2. Ȼɜɔ ɐɔɌɏəɚɝɞɔɖɑ ɛɚ-

ɐɚɝɞɜɚɏɚ ɞɔɜɑɚɔɐɔɞɌ ɟ ɛɌɢɔɑəɞɚɎ ɝ COVID-

19 ɎɌɒəɧ ɐɌəəɧɑ ɎɔɓɟɌɗɔɓɔɜɟɪɥɔɡ ɘɑɞɚ-

ɐɚɎ, ɛɜɑɒɐɑ Ɏɝɑɏɚ ɟɗɨɞɜɌɓɎɟɖɚɎɚɏɚ ɔɝɝɗɑɐɚ-

ɎɌəɔɫ.    

  ȻɜɔɎɚɐɔɘ ɖɗɔəɔɣɑɝɖɔɑ əɌɍɗɪɐɑəɔɫ 

ɛɚɐɚɝɞɜɚɏɚ ɞɔɜɑɚɔɐɔɞɌ, ɌɝɝɚɢɔɔɜɚɎɌəəɚɏɚ ɝ 

COVID -19. ȳɌɐɌɣɑɕ ɛɟɍɗɔɖɌɢɔɔ ɫɎɗɫɑɞɝɫ ɐɑ-

ɘɚəɝɞɜɌɢɔɫ ɚɝɚɍɑəəɚɝɞɑɕ ɖɗɔəɔɣɑɝɖɚɏɚ ɞɑ-

ɣɑəɔɫ ɔ ɐɔəɌɘɔɖɔ ɟɗɨɞɜɌɓɎɟɖɚɎɚɕ ɖɌɜɞɔəɧ 

ɛɚɐɚɝɞɜɚɏɚ ɞɔɜɑɚɔɐɔɞɌ, Ɏɚɓəɔɖɤɑɏɚ əɌ ɠɚəɑ 

COVID -19. Ȼɚɘɔɘɚ ɚɢɑəɖɔ ɖɗɔəɔɣɑɝɖɚɕ ɖɌɜ-

ɞɔəɧ ɔ ɗɌɍɚɜɌɞɚɜəɧɡ ɐɌəəɧɡ ɚɍɝɗɑɐɚɎɌəɔɫ, 

Ɍɖɢɑəɞ ɝɐɑɗɌə əɌ ɜɑɓɟɗɨɞɌɞɌɡ ɘɟɗɨɞɔɛɌɜɌ-

ɘɑɞɜɔɣɑɝɖɚɏɚ ɟɗɨɞɜɌɓɎɟɖɚɎɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ 

ɥɔɞɚɎɔɐəɚɕ ɒɑɗɑɓɧ (ȿȳȴ ɅȲ), ɫɎɔɎɤɑɏɚɝɫ 

ɖɗɪɣɚɘ ɖ ɟɝɞɌəɚɎɗɑəɔɪ ɐɔɌɏəɚɓɌ. Ȯɝɑɘ ɛɌ-

ɢɔɑəɞɌɘ ɍɧɗɚ Ɏɧɛɚɗəɑəɚ ɘɟɗɨɞɔɛɌɜɌɘɑɞɜɔ-

ɣɑɝɖɚɑ ȿȳȴ ɚɜɏɌəɚɎ ɤɑɔ əɌ ɟɗɨɞɜɌɓɎɟɖɚɎɧɡ 

ɌɛɛɌɜɌɞɌɡ Philips Epiq5 ɔ GE Logiq S8 ɝ ɤɔ-

ɜɚɖɚɛɚɗɚɝəɧɘ ɗɔəɑɕəɧɘ ɐɌɞɣɔɖɚɘ ɝɖɌəɔɜɚ-

ɎɌəɔɫ ɝ ɐɔɌɛɌɓɚəɚɘ ɣɌɝɞɚɞ 7-14 ȸȯɢ. ȴɝɝɗɑ-

ɐɚɎɌəɔɑ ɎɖɗɪɣɌɗɚ Ɏ ɝɑɍɫ ɝɑɜɚɤɖɌɗɨəɧɕ ɜɑ-

ɒɔɘ, ɢɎɑɞəɚɕ ɔ ɩəɑɜɏɑɞɔɣɑɝɖɔɕ ɐɚɛɛɗɑɜ (ɂȰ 

ɔ ɉȰ), ɝɚəɚɩɗɌɝɞɚɏɜɌɠɔɪ Ƚɉ). ȸɟɗɨɞɔɝɛɔ-

ɜɌɗɨəɌɫ ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ (ȸȽȶȾ) 

ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ ɐɗɫ ɚɢɑəɖɔ ɛɚɜɌɒɑ-

əɔɫ ɗɑɏɖɔɡ COVID-19 ɎɧɛɚɗəɫɗɌɝɨ əɌ ɌɛɛɌ-

ɜɌɞɑ Siemens Definition AS64.  

ȶɗɔəɔɣɑɝɖɚɑ əɌɍɗɪɐɑəɔɑ ʈ1.  

ȭɚɗɨəɌɫ ȶ., 51 ɏɚɐ, ɚɍɜɌɞɔɗɌɝɨ əɌ Ɍɘɍɟ-

ɗɌɞɚɜəɧɕ ɛɜɔɑɘ ɖ ɎɜɌɣɟ 04.05.2021 ɏɚɐɌ ɝ 

ɒɌɗɚɍɌɘɔ əɌ ɝəɔɒɑəɔɑ ɎɑɝɌ, ɝɟɍɠɑɍɜɔɗɔɞɑɞ 

ɐɚ 37,30Ƚ, ɐɔɝɖɚɘɠɚɜɞ Ɏ ɚɍɗɌɝɞɔ ɤɑɔ ɝɛɜɌ-

ɎɌ, ɛɗɚɡɚɑ ɝɌɘɚɣɟɎɝɞɎɔɑ, ɍɧɝɞɜɟɪ ɟɞɚɘɗɫɑ-

ɘɚɝɞɨ. Ȯ 1996 ɏɚɐɟ ɚɛɑɜɔɜɚɎɌəɌ ɛɚ ɛɚɎɚɐɟ 

ɘəɚɏɚɟɓɗɚɎɚɏɚ ɓɚɍɌ (ɜɑɓɑɖɢɔɫ ɥɔɞɚɎɔɐəɚɕ 

ɒɑɗɑɓɧ). Ȯ ɐɑɖɌɍɜɑ 2020 ɏɚɐɌ ɝɟɛɜɟɏ ɟɘɑɜ ɚɞ 

COVID -19, ɞɚɏɐɌ ɒɑ ɟ ɛɌɢɔɑəɞɖɔ ɛɜɚɛɌɗɚ 

ɚɍɚəɫəɔɑ ɔ ɎɖɟɝɚɎɧɑ ɚɥɟɥɑəɔɫ, ɗɔɡɚɜɌɐɖɔ 

ɔ ɖɌɤɗɫ əɑ ɍɧɗɚ. Ȯ ɐɑɖɌɍɜɑ 2020 ɏɚɐɌ ɟ ɛɌ-

ɢɔɑəɞɖɔ ɞɑɝɞ əɌ ȼȹȶ SARS-CoV-2(Ȼɂȼ) ɍɧɗ 

ɚɞɜɔɢɌɞɑɗɨəɧɕ. Ȯ ɠɑɎɜɌɗɑ 2021 ɏɚɐɌ ɚəɌ ɚɞ-

ɘɑɞɔɗɌ ɟɡɟɐɤɑəɔɑ ɝɌɘɚɣɟɎɝɞɎɔɫ, ɛɚɣɟɎɝɞɎɚ-

ɎɌɗɌ ɜɚɝɞ ɥɔɞɚɎɔɐəɚɕ ɒɑɗɑɓɧ ɔ ɐɌɎɗɑəɔɑ Ɏ 

ɚɍɗɌɝɞɔ ɤɑɔ ɛɜɔ ɛɚɎɚɜɚɞɌɡ ɏɚɗɚɎɧ (ɍɚɗɑɕ əɑ 

ɍɧɗɚ), ɛɚɫɎɔɗɝɫ ɝɟɍɠɑɍɜɔɗɔɞɑɞ ɐɚ 37,10Ƚ. 

ȿɝɞɌɗɚɝɞɨ ɔ ɟɞɚɘɗɫɑɘɚɝɞɨ ɝɞɌɗɔ ɎɚɓəɔɖɌɗɔ 

ɛɜɔ ɘɔəɔɘɌɗɨəɚɕ ɠɔɓɔɣɑɝɖɚɕ əɌɏɜɟɓɖɑ. 

ȭɚɗɨəɌɫ ɛɚɞɑɜɫɗɌ Ɏ Ɏɑɝɑ ɓɌ ɘɑɝɫɢ 2 ɖɏ ɍɑɓ 

ɫɎəɚɕ ɛɜɔɣɔəɧ. ȺɍɜɌɥɌɗɌɝɨ ɖ ɎɜɌɣɌɘ ɜɌɓ-

ɗɔɣəɧɡ ɝɛɑɢɔɌɗɨəɚɝɞɑɕ. Ȯ əɌɣɌɗɑ Ɍɛɜɑɗɫ 

2021 ɏɚɐɌ ɚɍɜɌɞɔɗɌɝɨ ɖ ɩəɐɚɖɜɔəɚɗɚɏɟ, ɍɧɗɚ 

əɌɓəɌɣɑəɚ ɚɍɝɗɑɐɚɎɌəɔɑ. Ȯ ɌəɌɗɔɓɌɡ ɖɜɚɎɔ 

ɚɞ 10.04.2021 ɏ.: ɝɎ.Ⱦ4 ð 1,78 ɛɏ/ɐɗ (əɚɜɘɌ ð 

0,89 -1,52), ɝɎ.Ⱦ3 ð 3,78 ɛɏ/ɘɗ (əɚɜɘɌ ð 2,43 -

3,98), ȾȾȯ ð 0,024 ɘɖȸȱ/ɘɗ (əɚɜɘɌ ð 0,27 -

4,2), ȬȾ-Ⱦȯ ð 129,4 ȸȱ/ɘɗ (əɚɜɘɌ <115,0). 

24.04.2021 ɏɚɐɌ ɩəɐɚɖɜɔəɚɗɚɏ ɜɌɝɢɑəɔɗ ɓɌ-

ɍɚɗɑɎɌəɔɑ ɖɌɖ çȷɑɏɖɔɕ ɞɔɜɑɚɞɚɖɝɔɖɚɓ əɌ 

ɠɚəɑ ȬȴȾè. ȭɧɗ əɌɓəɌɣɑə ɞɔɜɚɓɚɗ ð 20 ɘɏ Ɏ 

ɝɟɞɖɔ. 21.04.2021 ɏɚɐɌ Ɏɧɛɚɗəɑəɚ ȿȳȴ ɥɔ-

ɞɚɎɔɐəɚɕ ɒɑɗɑɓɧ Ɏ ɛɚɗɔɖɗɔəɔɖɑ ɛɚ ɘɑɝɞɟ 

ɒɔɞɑɗɨɝɞɎɌ: ɅȲ ɜɌɝɛɚɗɚɒɑəɌ ɞɔɛɔɣəɚ; ɗɑ-

ɎɌɫ ɐɚɗɫ ð 41ɡ15ɡ14 ɘɘ, ɛɜɌɎɌɫ ɐɚɗɫ ð 

53ɡ20ɡ22 ɘɘ, ɚɍɦɑɘ ɅȲ ð 16,0 ɝɘ3, ɍɚɗɨɤɌɫ 

ɣɌɝɞɨ ɒɑɗɑɓɧ ɚɍɧɣəɚɕ ɩɡɚɏɑəəɚɝɞɔ. Ȯ ɛɜɌɎɚɕ 

ɐɚɗɑ ɏɔɛɚɩɡɚɏɑəəɌɫ ɓɚəɌ əɑɚɐəɚɜɚɐəɚɕ 

ɝɞɜɟɖɞɟɜɧ, ɝ əɑɣɑɞɖɔɘɔ ɜɌɓɘɧɞɧɘɔ ɖɚəɞɟ-

ɜɌɘɔ, ɝ ɟɝɔɗɑəəɧɘ ɝɘɑɤɌəəɧɘ ɖɜɚɎɚɞɚɖɚɘ 

(ɜɌɓɘɑɜɧ əɑ ɟɖɌɓɌəɧ) TI-RADS5 (ɛɚɖɌɓɌəɌ 

ȾȬȻȭ). Ȯ ɗɑɎɚɕ ɐɚɗɑ ɛɚɐɚɍəɧɕ ɟɣɌɝɞɚɖ. Ȯ 

əɔɒəɑɘ ɝɑɏɘɑəɞɑ ɗɑɎɚɕ ɐɚɗɔ ɔɓɚɩɡɚɏɑəəɧɕ 

ɚɐəɚɜɚɐəɧɕ ɟɓɑɗ ɝ ɜɌɓɘɑɜɌɘɔ 6ɡ6ɡ9 ɘɘ ɝ 

ɣɑɞɖɔɘɔ ɜɚɎəɧɘɔ ɖɚəɞɟɜɌɘɔ, ɏɔɛɚɎɌɝɖɟɗɫɜ-

əɧɕ. Ȼɚ ɡɚɐɟ ɝɚɝɟɐɔɝɞɧɡ ɛɟɣɖɚɎ ɝ ɚɍɑɔɡ ɝɞɚ-

ɜɚə ɗɔɘɠɚɟɓɗɧ əɑ ɚɛɜɑɐɑɗɫɪɞɝɫ. ȳɌɖɗɪɣɑ-

əɔɑ: çȺɛɑɜɔɜɚɎɌəəɌɫ ɥɔɞɚɎɔɐəɌɫ ɒɑɗɑɓɌ. 

ȿɓɑɗ ɗɑɎɚɕ ɐɚɗɔ ɥɔɞɚɎɔɐəɚɕ ɒɑɗɑɓɧ. ȺɣɌɏɚ-

Ɏɧɑ ɔɓɘɑəɑəɔɫ ɥɔɞɚɎɔɐəɚɕ ɒɑɗɑɓɧ (ȹɚɎɚɚɍ-

ɜɌɓɚɎɌəɔɑ ɥɔɞɚɎɔɐəɚɕ ɒɑɗɑɓɧ? ȬȴȾ?)è. ȻɌ-

ɢɔɑəɞɖɌ Ɏɧɛɚɗəɫɞɨ ȾȬȻȭ ɚɞɖɌɓɌɗɌɝɨ. Ⱥɍɥɔɕ 

ɌəɌɗɔɓ ɖɜɚɎɔ ɚɞ 27.04.2021 ɏɚɐɌ: ɗɑɕɖɚɢɔɞɚɓ 

ɐɚ 5,51 ɡ10/ ɗ, ȽȺɉ ð 32 ɘɘ/ ɣɌɝ. ȶɌɗɨɢɔɞɚ-

əɔə ð 1,36 ɛɏ/ ɘɗ (0,0 -6,4), ɝɎ.Ⱦ4 ð 1,28 ɛɏ/ ɐɗ 

(0,89 -1,52), ȾȾȯ ð 0,064 ɘɖȸȱ/ ɘɗ (0,27 -4,2). 

ȿɗɟɣɤɑəɔɫ ɝɌɘɚɣɟɎɝɞɎɔɫ əɌ ɠɚəɑ əɌɓəɌɣɑə-

əɚɏɚ ɗɑɣɑəɔɫ (ɞɔɜɚɓɚɗ) əɑ əɌɝɞɟɛɔɗɚ. ȹɌ ɛɜɔ-

ɑɘɑ 04.05.2021 ɏɚɐɌ ɝɚɝɞɚɫəɔɑ ɍɚɗɨəɚɕ ɍɧɗɚ 

ɚɞəɚɝɔɞɑɗɨəɚ ɟɐɚɎɗɑɞɎɚɜɔɞɑɗɨəɚɑ. Ȼɟɗɨɝ ð 92 

Ɏ ɘɔəɟɞɟ, ȬȰ 120/80 ɘɘ ɜɞ. ɝɞ. ȾɑɘɛɑɜɌɞɟɜɌ 

ɞɑɗɌ 37,00 Ƚ. Ȼɜɔ ɚɝɘɚɞɜɑ ɤɑɫ ɌɝɝɔɘɑɞɜɔɣəɌ 

ɓɌ ɝɣɑɞ ɟɎɑɗɔɣɑəəɚɕ ɛɜɌɎɚɕ ɐɚɗɔ ɥɔɞɚɎɔɐ-

əɚɕ ɒɑɗɑɓɧ. Ȼɜɔ ɛɌɗɨɛɌɢɔɔ ɅȲ ɛɗɚɞəɌɫ, 

ɍɑɓɍɚɗɑɓəɑəəɌɫ, ɛɜɌɎɌɫ ɐɚɗɫ ɍɚɗɨɤɑɏɚ ɜɌɓ-

ɘɑɜɌ. ȷɔɘɠɌɞɔɣɑɝɖɔɑ ɟɓɗɧ əɑ ɛɌɗɨɛɔɜɟɪɞɝɫ. 

ȭɧɗɚ ɛɚɎɞɚɜəɚ Ɏɧɛɚɗəɑəɚ ȿȳȴ ɥɔɞɚɎɔɐəɚɕ 

ɒɑɗɑɓɧ (ɜɔɝ. 1). ȺɍɜɌɥɌɗɚ əɌ ɝɑɍɫ ɎəɔɘɌəɔɑ 

əɌɗɔɣɔɑ ɚɍɤɔɜəɚɕ əɑɚɐəɚɜɚɐəɚɕ ɏɔɛɚɩɡɚ-

ɏɑəəɚɕ ɓɚəɧ əɑɛɜɌɎɔɗɨəɚɕ ɠɚɜɘɧ ɝ ɜɌɓɘɧ-

ɞɧɘɔ ɏɜɌəɔɢɌɘɔ Ɏ ɛɜɌɎɚɕ ɐɚɗɑ ɥɔɞɚɎɔɐəɚɕ 

ɒɑɗɑɓɧ  ɞɔɛɌ çɗɌɎɚɎɧɕ ɛɚɞɚɖè [9]. Ȼɜɔ Ɏɧ-

ɛɚɗəɑəɔɔ ɂȰ ɔ ɉȰ ɚɞɘɑɣɑəɚ ɎɧɜɌɒɑəəɚɑ 

ɝəɔɒɑəɔɑ ɖɜɚɎɚɞɚɖɌ Ɏ ɥɔɞɚɎɔɐəɚɕ ɒɑɗɑɓɑ Ɏ 

ɓɚəɑ əɌɔɍɚɗɨɤɔɡ ɔɓɘɑəɑəɔɕ (ɜɔɝ. 2, 3).  

Ȼɜɔ  ɝɚəɚɩɗɌɝɞɚɏɜɌɠɔɔ  (Ƚɉ)  ɎɧɫɎɗɑəɌ  
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ȼɔɝ. 1 Ɍ (Fig. 1 Ɍ) 

 

ȼɔɝ. 1 ɍ (Fig. 1 b) 

ȼɔɝ. 1.  ȿȳȴ ɚɜɏɌəɚɎ ɤɑɔ, Ȯ-ɜɑɒɔɘ. 

Ȯ ɛɜɌɎɚɕ ɐɚɗɑ ɥɔɞɚɎɔɐəɚɕ ɒɑɗɑɓɧ əɑɚɐəɚɜɚɐəɌɫ ɏɔɛɚɩɡɚɏɑəəɌɫ ɓɚəɌ ɝ əɑɣɑɞɖɔɘɔ ɏɜɌəɔɢɌɘɔ. 

Fig. 1.  Ultrasound examination of the neck, B -mode.  

In the right lobe of the thyroid gland, there is a heterogeneous hypoechoic zone with indistinct boundaries.  

 

ȼɔɝ. 2 Ɍ (Fig. 2 Ɍ) 

 

ȼɔɝ. 2 ɍ (Fig. 2 b) 

ȼɔɝ. 2.  ȿȳȴ, ɢɎɑɞəɚɕ ɐɚɛɛɗɑɜ. 

ȻɌɢɔɑəɞɖɌ ɝ ɛɚɐɚɝɞɜɧɘ ɞɔɜɑɚɐɔɞɚɘ. Ƚəɔɒɑəɔɑ ɖɜɚɎɚɞɚɖɌ Ɏ ɏɔɛɚɩɡɚɏɑəəɚɕ ɓɚəɑ. 

Fig. 2.   US, color Doppler.  

A patient with subacute thyroiditis. Decreased blood flow in the hypoechoic zone.  
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ȼɔɝ. 3 Ɍ (Fig. 3 Ɍ) 

 

ȼɔɝ. 3 ɍ (Fig. 3 b) 

ȼɔɝ. 3.  ȿȳȴ, ɩəɑɜɏɑɞɔɣɑɝɖɔɕ ɐɚɛɛɗɑɜ. 

ȻɌɢɔɑəɞɖɌ ɝ ɛɚɐɚɝɞɜɧɘ ɞɔɜɑɚɐɔɞɚɘ. Ƚəɔɒɑəɔɑ ɖɜɚɎɚɞɚɖɌ Ɏ ɏɔɛɚɩɡɚɏɑəəɚɕ ɓɚəɑ. 

Fig. 3.   US, power Doppler.  

A patient with subacute thyroiditis. Decreased blood flow in the hypoechoic zone.  

 

ȼɔɝ. 4 Ɍ (Fig. 4 Ɍ) 

 

ȼɔɝ. 4 ɍ (Fig. 4 b) 

ȼɔɝ. 4.  ȽɚəɚɩɗɌɝɞɚɏɜɌɠɔɫ. 

ȻɌɢɔɑəɞɖɌ ɝ ɛɚɐɚɝɞɜɧɘ ɞɔɜɑɚɐɔɞɚɘ.  

Fig. 4.  Sonoelastography.  

A patient with subacute thyroiditis.  
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ɓɚəɌ ɛɚɎɧɤɑəəɚɕ ɒɑɝɞɖɚɝɞɔ, ɝɎɔɐɑɞɑɗɨ-

ɝɞɎɟɪɥɌɫ ɚɍ ɌɖɞɔɎəɚɘ ɎɚɝɛɌɗɔɞɑɗɨəɚɘ ɛɜɚ-

ɢɑɝɝɑ (ɜɔɝ. 4).  

ȹɌ ɚɝəɚɎɌəɔɔ ɜɑɓɟɗɨɞɌɞɚɎ ȿȳȴ ɔ ɗɌɍɚ-

ɜɌɞɚɜəɧɡ ɘɑɞɚɐɚɎ ɔɝɝɗɑɐɚɎɌəɔɫ ɛɚɝɞɌɎɗɑə 

ɐɔɌɏəɚɓ çȻɚɐɚɝɞɜɧɕ ɞɔɜɑɚɔɐɔɞè ɔ əɌɓəɌɣɑəɚ 

ɗɑɣɑəɔɑ: ɛɜɑɐəɔɓɚɗɚə 40 ɘɏ Ɏ ɝɟɞɖɔ. Ƀɑɜɑɓ 

əɑɐɑɗɪ ɍɚɗɨəɌɫ ɚɞɘɑɞɔɗɌ ɟɗɟɣɤɑəɔɑ: ɝɞɌɗɌ 

ɣɟɎɝɞɎɚɎɌɞɨ ɝɑɍɫ ɗɟɣɤɑ, çɛɚɫɎɔɗɌɝɨ ɗɑɏ-

ɖɚɝɞɨè, ɐɔɝɖɚɘɠɚɜɞ Ɏ ɚɍɗɌɝɞɔ ɤɑɔ ɟɘɑəɨ-

ɤɔɗɝɫ, ȽȺɉ ɝəɔɓɔɗɌɝɨ ɐɚ 17 ɘɘ/ɣɌɝ. Ⱥɍɥɔɕ 

ɌəɌɗɔɓ ɖɜɚɎɔ ɚɞ 17.05.2021 ɏ.: ɗɑɕɖɚɢɔɞɚɓ ð 

6,72 ɡ10/ ɗ, ȽȺɉ ð 12 ɘɘ/ ɣɌɝ., ɝɎ.Ⱦ4 ð 1,28 

ɛɏ/ ɐɗ (0,89 -1,52), ȾȾȯ ð 2,35 ɘɖȸȱ/ɘɗ (0,27-

4,2). ȻɌɢɔɑəɞɖɌ ɝɐɌɗɌ ɖɜɚɎɨ əɌ ɌəɞɔɞɑɗɌ 

IgM/IgG ɖ SARS-CoV-2 (17.05.2021): ɌəɞɔɞɑɗɌ 

IgG ð 23,24 ȶȻ. ȹɌ ɘɚɘɑəɞ əɌɛɔɝɌəɔɫ ɝɞɌɞɨɔ 

ɛɌɢɔɑəɞɖɌ ɒɌɗɚɍ əɑ ɛɜɑɐɦɫɎɗɫɑɞ, əɚ  ɝɚɡɜɌ-

əɫɑɞɝɫ ɏɔɛɚɩɡɚɏɑəəɌɫ ɓɚəɌ Ɏ ɛɜɌɎɚɕ ɐɚɗɑ 

ɅȲ. 

ȶɗɔəɔɣɑɝɖɚɑ əɌɍɗɪɐɑəɔɑ ʈ2. 

ȭɚɗɨəɌɫ ȸ., 56 ɗɑɞ, ɓɌɍɚɗɑɗɌ Ɏ ɫəɎɌɜɑ 

2021 ɏɚɐɌ, ɖɚɏɐɌ ɛɚɫɎɔɗɔɝɨ ɝɟɡɚɕ ɖɌɤɑɗɨ, 

ɣɟɎɝɞɎɚ ɟɐɟɤɨɫ, ɎɧɜɌɒɑəəɌɫ ɝɗɌɍɚɝɞɨ, ɌɛɌ-

ɞɔɫ, ɍɧɝɞɜɌɫ ɟɝɞɌɗɚɝɞɨ ɛɜɔ ɘɔəɔɘɌɗɨəɧɡ 

əɌɏɜɟɓɖɌɡ, ɗɔɡɚɜɌɐɖɌ ɐɚ 38,00Ƚ. ȴɘɑɗɌ ɖɚə-

ɞɌɖɞ ɝ ɜɚɐɝɞɎɑəəɔɖɌɘɔ, ɟ ɖɚɞɚɜɧɡ ɣɑɜɑɓ 2 

ɐəɫ ɍɧɗ ɎɧɫɎɗɑə COVID-19. ȶɌɖ ɗɔɢɟ, ɔɘɑɎ-

ɤɑɘɟ ɖɚəɞɌɖɞ ɝ ɍɚɗɨəɧɘ COVID19, ɍɧɗ ɝɐɑ-

ɗɌə ɘɌɓɚɖ ɔɓ əɚɝɚɏɗɚɞɖɔ ɔ ɜɚɞɚɏɗɚɞɖɔ. Ⱦɑɝɞ 

Ȼɂȼ əɌ ȼȹȶ SARS-CoV-2(Ȼɂȼ) ɚɞ 18.01.2021 

ɛɚɗɚɒɔɞɑɗɨəɧɕ. Ȼɜɔ ȸȽȶȾ (19.01.2021) ɍɧɗɔ 

ɎɧɫɎɗɑəɧ ɝɛɑɢɔɠɔɣɑɝɖɔɑ ɛɜɔɓəɌɖɔ ɛəɑɎɘɚ-

əɔɔ ɝ ɛɚɜɌɒɑəɔɑɘ 38% ɗɑɏɖɔɡ (ȶȾ-2 (ɜɔɝ. 5)): 

əɌɗɔɣɔɑ ɘəɚɒɑɝɞɎɑəəɧɡ ɟɣɌɝɞɖɚɎ ɟɛɗɚɞəɑ-

əɔɫ ɗɑɏɚɣəɚɕ ɞɖɌəɔ ɜɌɓɗɔɣəɚɕ ɠɚɜɘɧ ɛɚ ɞɔ-

ɛɟ çɘɌɞɚɎɚɏɚ ɝɞɑɖɗɌè ɝ ɜɑɞɔɖɟɗɫɜəɧɘɔ ɔɓɘɑ-

əɑəɔɫɘɔ ɝ ɛɜɑɚɍɗɌɐɌəɔɑɘ Ɏ ɍɌɓɌɗɨəɧɡ ɔ 

ɝɟɍɛɗɑɎɜɌɗɨəɧɡ ɚɞɐɑɗɌɡ ɚɍɚɔɡ ɗɑɏɖɔɡ. Ⱥɍ-

ɥɔɕ ɌəɌɗɔɓ ɖɜɚɎɔ ɚɞ 19.01.2021 ɏɚɐɌ: ɗɑɕɖɚ-

ɢɔɞɚɓ ɐɚ 8,5 ɡ10/ ɗ, ȽȺɉ ð 24 ɘɘ/ ɣɌɝ. 

ȷɑɣɑəɔɑ COVID-19 ɛɜɚɎɚɐɔɗɚɝɨ ɌɘɍɟɗɌ-

ɞɚɜəɚ (ɐɑɖɝɌɘɑɞɌɓɚə ð 12 ɘɏ, ɌɜɑɛɗɑɎɔɜ). 

ȶɗɔəɔɣɑɝɖɔɕ ɩɠɠɑɖɞ ɍɧɗ ɐɚɝɞɔɏəɟɞ əɌ 5-ɑ 

ɝɟɞɖɔ. Ƚɚɝɞɚɫəɔɑ ɝɞɌɗɚ ɟɗɟɣɤɌɞɨɝɫ, ɞɑɘɛɑɜɌ-

ɞɟɜɌ ɝəɔɓɔɗɌɝɨ ɐɚ 37,20Ƚ.  ȰɚɓɌ ɐɑɖɝɌɘɑɞɌ-

ɓɚəɌ ɍɧɗɌ ɝəɔɒɑəɌ ɐɚ 4 ɘɏ Ɏ ɝɟɞɖɔ, Ɍ ɓɌɞɑɘ 

ɛɜɑɛɌɜɌɞ ɚɞɘɑəɑə. ȻɚɎɞɚɜəɧɕ ɞɑɝɞ Ȼɂȼ əɌ 

SARS-CoV-2 ɚɞ 13.02.2021 ɏ. ɚɞɜɔɢɌɞɑɗɨəɧɕ. 

17.02.2021 ɏɚɐɌ ɛɌɢɔɑəɞɖɌ ɚɞɘɑɞɔɗɌ ɟɡɟɐ-

ɤɑəɔɑ ɝɌɘɚɣɟɎɝɞɎɔɫ, ɎəɚɎɨ ɛɚɫɎɔɗɔɝɨ ɣɟɎ-

ɝɞɎɚ ɟɐɟɤɨɫ, ɝɗɌɍɚɝɞɨ, ɍɚɗɔ ɔ ɐɌɎɗɑəɔɑ Ɏ ɚɍ-

ɗɌɝɞɔ ɤɑɔ ɝɛɜɌɎɌ, ɛɚɫɎɔɗɝɫ ɞɜɑɘɚɜ. Ⱦɑɘɛɑ-

ɜɌɞɟɜɌ ɛɚɐəɫɗɌɝɨ ɐɚ 37,70Ƚ. ȻɌɢɔɑəɞɖɌ ɚɍ-

ɜɌɞɔɗɌɝɨ Ɏ ɛɚɗɔɖɗɔəɔɖɟ (ɛɚɝɗɑɐəɔɕ ɞɑɝɞ əɌ 

SARS-CoV-2 ɍɧɗ ɚɞɜɔɢɌɞɑɗɨəɧɘ). Ȼɜɔ ȿȳȴ 

(19.02.2021 ɏ.): ɥɔɞɚɎɔɐəɌɫ ɒɑɗɑɓɌ ɜɌɝɛɚɗɚ-

ɒɑəɌ ɞɔɛɔɣəɚ; ɗɑɎɌɫ ɐɚɗɫ ð 41ɡ11ɡ8 ɘɘ, 

ɛɜɌɎɌɫ ɐɚɗɫ ð42ɡ14ɡ14 ɘɘ, ɚɍɦɑɘ ɅȲ ð 5,9 

ɝɘ3, ɞɖɌəɨ ɒɑɗɑɓɧ əɑɚɐəɚɜɚɐəɌɫ ɝ ɓɚəɌɘɔ 

ɛɚəɔɒɑəəɚɕ ɩɡɚɏɑəəɚɝɞɔ. Ȯ ɗɑɎɚɕ ɐɚɗɑ ɅȲ 

əɑɚɐəɚɜɚɐəɌɫ ɏɔɛɚɩɡɚɏɑəəɌɫ ɓɚəɌ ɜɌɓɘɑɜɚɘ 

8ɡ8ɡ12 ɘɘ, ɝ əɑɣɑɞɖɔɘɔ  əɑɜɚɎəɧɘɔ ɖɚəɞɟ-

ɜɌɘɔ,  ɏɔɛɚɎɌɝɖɟɗɫɜəɌɫ.  Ȯ ɛɜɌɎɚɕ  ɐɚɗɑ ɅȲ  

 

ȼɔɝ. 5 Ɍ (Fig. 5 Ɍ) 

 

ȼɔɝ. 5 ɍ (Fig. 5 b) 

ȼɔɝ. 5.  ȸȽȶȾ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ. 

ȻɌɢɔɑəɞɖɌ ȸ., ɐɑɍɪɞ ɓɌɍɚɗɑɎɌəɔɫ. 

Fig. 5.   MSCT, chest. 

Patient M. at the onset of disease.  
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ȼɔɝ. 6 Ɍ (Fig. 6 Ɍ) 

 

ȼɔɝ. 6 ɍ (Fig. 6 b) 

ȼɔɝ. 6.    ȿȳȴ ɚɜɏɌəɚɎ ɤɑɔ, Ȯ-ɜɑɒɔɘ. 

Ȯ ɛɜɌɎɚɕ ɐɚɗɑ ɥɔɞɚɎɔɐəɚɕ ɒɑɗɑɓɧ əɑɚɐəɚɜɚɐəɌɫ ɏɔɛɚɩɡɚɏɑəəɌɫ ɓɚəɌ ɝ əɑɣɑɞɖɔɘɔ ɏɜɌəɔɢɌɘɔ. 

Fig. 6.    Ultrasound examinatio n of the neck, B -mode.  

In the right lobe of the thyroid gland, there is a heterogeneous hypoechoic zone with indistinct boundaries.  

 

ȼɔɝ. 7 Ɍ (Fig. 7 Ɍ) 

 

ȼɔɝ. 7 ɍ (Fig. 7 b) 

ȼɔɝ. 7.   ȿɗɨɞɜɌɓɎɟɖɚɎɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɚɜɏɌəɚɎ ɤɑɔ (ɢɎɑɞəɚɕ ɐɚɛɛɗɑɜ). 

Ƚəɔɒɑəɔɑ ɖɜɚɎɚɞɚɖɌ Ɏ ɏɔɛɚɩɡɚɏɑəəɚɕ ɓɚəɑ. 

Fig. 7.    Ultrasound examination of the neck, Ƚolor Doppler. 

Decreased blood flow in the hypoechoic zone.  
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ɛɚɐɚɍəɌɫ ɏɔɛɚɩɡɚɏɑəəɌɫ ɓɚəɌ ɜɌɓɘɑɜɚɘ 

12ɡ12ɡ26 ɘɘ ɝ əɑɣɑɞɖɔɘɔ əɑɜɚɎəɧɘɔ ɖɚəɞɟ-

ɜɌɘɔ (ɜɔɝ. 6), ɏɔɛɚɎɌɝɖɟɗɫɜəɌɫ, ɝ ɚɝɗɌɍɗɑə-

əɧɘ ɖɜɚɎɚɞɚɖɚɘ (ɜɔɝ. 7). Ȯ ɛɜɚɢɑɝɝ ɎɚɎɗɑɣɑ-

əɧ Ɏ ɚɝəɚɎəɚɘ ɢɑəɞɜɌɗɨəɧɑ ɟɣɌɝɞɖɔ ɐɚɗɔ 

ɥɔɞɚɎɔɐəɚɕ ɒɑɗɑɓɧ. ȳɌɖɗɪɣɑəɔɑ:  çȻɚɐɚɝɞ-

ɜɧɕ ɞɔɜɑɚɔɐɔɞ əɌ ɠɚəɑ ȬȴȾè. Ȯ ɌəɌɗɔɓɑ ɖɜɚ-

Ɏɔ (19.02.2021 ɏ.): ɗɑɕɖɚɢɔɞɚɓ ð 10,3 ɡ10/ ɗ, 

ȽȺɉ ð 14 ɘɘ/ ɣɌɝ, Ƚȼȭ ð 3 ɘɏ/ ɐɗ, ɝɎ.Ⱦ4 ð 1,82 

ɛɏ/ ɐɗ (0,89 -1,52), ȾȾȯ ð 0,13 ɘɖȸȱ/ ɘɗ (0,27 -

4,2). Ȼɜɔ ɛɚɎɞɚɜəɚɕ ȸȽȶȾ (22.02.2021 ɏ.) ɚɞ-

ɘɑɣɑəɚ ɟɗɟɣɤɑəɔɑ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚɕ ɖɌɜ-

ɞɔəɧ, ɝəɔɒɑəɔɑ ɔəɠɔɗɨɞɜɌɞɔɎəɧɡ ɔɓɘɑəɑ-

əɔɕ Ɏ ɗɑɏɖɔɡ, ɑɐɔəɔɣəɧɑ ɟɣɌɝɞɖɔ ɛɚ ɞɔɛɟ 

çɘɌɞɚɎɚɏɚ ɝɞɑɖɗɌè Ɏ ɛɑɜɔɠɑɜɔɣɑɝɖɔɡ ɟɣɌɝɞ-

ɖɌɡ ɗɑɏɖɔɡ ð ȶȾ-1 (ɜɔɝ. 8). ȭɧɗɚ ɜɑɖɚɘɑəɐɚ-

ɎɌəɚ ɛɜɚɐɚɗɒɔɞɨ ɗɑɣɑəɔɑ ɐɑɖɝɌɘɑɓɌɞɚəɚɘ, 

ɌɜɑɛɗɔɎɔɜɚɘ, ɐɚɍɌɎɗɑə ɗɑɎɚɠɗɚɖɝɌɢɔə 500 

ɘɏ Ɏ ɐɑəɨ. 

ȻɌɢɔɑəɞɖɌ ɚɍɜɌɞɔɗɌɝɨ əɌ ɛɜɔɑɘ 

18.03.2021 ɏɚɐɌ Ɏ ɝɎɫɓɔ ɝ ɝɚɡɜɌəɑəɔɑɘ ɒɌɗɚɍ 

əɌ ɛɚɝɞɚɫəəɧɑ, əɚɪɥɔɑ ɍɚɗɔ ɛɚ ɛɑɜɑɐəɑɕ 

ɛɚɎɑɜɡəɚɝɞɔ ɤɑɔ ɝ ɔɜɜɌɐɔɌɢɔɑɕ Ɏ ɛɜɌɎɚɑ 

ɟɡɚ, ɝɟɍɠɑɍɜɔɗɔɞɑɞ 37,20Ƚ, ɛɗɚɡɚɑ ɝɌɘɚɣɟɎ-

ɝɞɎɔɑ, ɍɧɝɞɜɟɪ ɟɞɚɘɗɫɑɘɚɝɞɨ, ɞɌɡɔɖɌɜɐɔɪ. 

Ȼɜɔ ɚɝɘɚɞɜɑ ɝɚɝɞɚɫəɔɑ ɚɞəɚɝɔɞɑɗɨəɚ ɟɐɚɎɗɑ-

ɞɎɚɜɔɞɑɗɨəɚɑ.  Ȼɟɗɨɝ ð 88 Ɏ ɘɔəɟɞɟ, ȬȰ 

130/80 ɘɘ ɜɞ. ɝɞ. ȾɑɘɛɑɜɌɞɟɜɌ ɞɑɗɌ 37,10 Ƚ. 

Ȼɜɔ ɚɝɘɚɞɜɑ ɤɑɔ Ɏ ɛɜɚɑɖɢɔɔ ɥɔɞɚɎɔɐəɚɕ 

ɒɑɗɑɓɧ ɝɛɜɌɎɌ ɟɘɑɜɑəəɧɕ ɚɞɑɖ. Ȼɜɔ ɛɌɗɨɛɌ-

ɢɔɔ ɅȲ ɍɚɗɑɓəɑəəɌɫ ɝɛɜɌɎɌ, ɛɗɚɞəɌɫ, ɘɌɗɚ 

 

 

ɛɚɐɎɔɒəɌɫ. ȷɔɘɠɌɞɔɣɑɝɖɔɑ ɟɓɗɧ əɑ ɛɌɗɨɛɔ-

ɜɟɪɞɝɫ. Ȼɜɔ ȿȳȴ ɅȲ (18.03.2021 ɏ.) ɚɞɘɑɣɑ-

əɚ əɑ ɞɚɗɨɖɚ ɟɎɑɗɔɣɑəɔɑ Ɏ ɜɌɓɘɑɜɌɡ ɏɔɛɚɩɡɚ-

ɏɑəəɚɕ ɓɚəɧ Ɏ ɛɜɌɎɚɕ ɐɚɗɑ ɅȲ, ɚəɌ ɝɞɌɗɌ 

ɍɚɗɑɑ əɔɓɖɚɕ ɩɡɚɏɑəəɚɝɞɔ, Ɏ ɛɜɚɢɑɝɝ ɎɚɎɗɑ-

ɣɑəɧ ɢɑəɞɜɌɗɨəɧɑ ɔ ɛɑɜɔɠɑɜɔɣɑɝɖɔɑ ɟɣɌɝɞ-

ɖɔ ɐɚɗɔ (ɜɔɝ. 9). Ȼɜɔ Ƚɉ Ɏ ɛɜɌɎɚɕ ɐɚɗɑ ɚɛɜɑ-

ɐɑɗɫɑɞɝɫ ɓɚəɌ ɛɚɎɧɤɑəəɚɕ ɒɑɝɞɖɚɝɞɔ (ɜɔɝ. 

10). Ȯ ɌəɌɗɔɓɑ ɖɜɚɎɔ (19.03.2021 ɏ.): ɗɑɕɖɚ-

ɢɔɞɚɓ ð 6,3 ɡ10/ ɗ, ȽȺɉ ð 44 ɘɘ/ ɣɌɝ, ɝɎ.Ⱦ4 ð 

1,31 ɛɏ/ ɐɗ (0,89 -1,52), ȾȾȯ ð 1,83 ɘɖȸȱ/ ɘɗ 

(0,27 -4,2).  

ȹɌ ɚɝəɚɎɌəɔɔ ɐɌəəɧɡ ɖɗɔəɔɣɑɝɖɚɕ 

ɖɌɜɞɔəɧ ɔ ɔəɝɞɜɟɘɑəɞɌɗɨəɧɡ ɔɝɝɗɑɐɚɎɌəɔɕ 

ɛɚɝɞɌɎɗɑə ɐɔɌɏəɚɓ çȻɚɐɚɝɞɜɧɕ ɞɔɜɑɚɔɐɔɞ, 

ɌɝɝɚɢɔɔɜɚɎɌəəɧɕ ɝ COVID19è. ȹɑɚɐəɚɓəɌɣ-

əɧɑ ɛɚɖɌɓɌɞɑɗɔ ɗɌɍɚɜɌɞɚɜəɧɡ ɔɝɝɗɑɐɚɎɌəɔɕ 

ɍɧɗɔ ɜɌɝɢɑəɑəɧ ɖɌɖ ɩɠɠɑɖɞ ɞɑɜɌɛɔɔ COVID-

19. ȹɌɓəɌɣɑəɚ ɗɑɣɑəɔɑ (ɚɞɘɑəɌ ɐɑɖɝɌɘɑɞɚɓɚ-

əɌ, əɌɓəɌɣɑə ɛɜɑɐəɔɓɚɗɚə 30 ɘɏ Ɏ ɝɟɞɖɔ). Ȯ 

ɞɑɣɑəɔɑ 10 ɐəɑɕ ɝɚɝɞɚɫəɔɑ ɍɚɗɨəɚɕ ɟɗɟɣɤɔ-

ɗɚɝɨ (əɚɜɘɌɗɔɓɚɎɌɗɌɝɨ ɞɑɘɛɑɜɌɞɟɜɌ, ɃȽȽ ð 76 

ɟɐɌɜɚɎ Ɏ ɘɔəɟɞɟ, ɗɑɕɖɚɢɔɞɚɓ (29.03.2021 ɏ.) ð 

7,8 ɡ10 / ɗ, ȽȺɉ ð 12 ɘɘ/ ɣɌɝ), əɚ ɝɚɡɜɌəɫɪɞ-

ɝɫ ɍɚɗɔ ɛɚ ɛɑɜɑɐəɑɕ ɛɚɎɑɜɡəɚɝɞɔ ɤɑɔ. ȻɌɢɔ-

ɑəɞɖɌ ɛɜɚɐɚɗɒɔɗɌ ɗɑɣɑəɔɑ. Ȼɜɔ ɖɚəɞɜɚɗɨəɚɘ 

ɚɝɘɚɞɜɑ ɍɚɗɨəɌɫ ɚɞɘɑɣɌɑɞ ɟɗɟɣɤɑəɔɑ ɝɌɘɚ-

ɣɟɎɝɞɎɔɫ, əɚ ɝɚɡɜɌəɫɪɞɝɫ ɒɌɗɚɍɧ əɌ ɐɔɝ-

ɖɚɘɠɚɜɞ Ɏ ɛɑɜɑɐəɑɕ ɚɍɗɌɝɞɔ ɤɑɔ. Ȼɚ ɐɌə-

əɧɘ ȿȳȴ ɥɔɞɚɎɔɐəɚɕ ɒɑɗɑɓɧ (18.05.2021 ɏ.) 

ɚɞɘɑɣɌɑɞɝɫ ɛɜɚɏɜɑɝɝɔɎəɚɑ ɟɘɑəɨɤɑəɔɑ ɅȲ Ɏ 

ɚɍɦɑɘɑ,  Ɍ  ɞɌɖɒɑ  ɔɓɘɑəɔɗɔɝɨ  ɗɌɍɚɜɌɞɚɜəɧɑ  

 

ȼɔɝ. 8 Ɍ (Fig. 8 Ɍ) 

 

ȼɔɝ. 8 ɍ (Fig. 8 b) 

ȼɔɝ. 8.   ȸȽȶȾ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ. 

ȶɚəɞɜɚɗɨəɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɣɑɜɑɓ 1 ɘɑɝɫɢ. ȻɌɢɔɑəɞɖɌ ȸ.  

Fig. 8.    MSCT, chest. 

Control MSCT, chest. Patient M. 1 in a month.  
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ȼɔɝ. 9 Ɍ (Fig. 9 Ɍ) 

 

ȼɔɝ. 9 ɍ (Fig. 9 b) 

ȼɔɝ. 9.    ȿȳȴ ɚɜɏɌəɚɎ ɤɑɔ, Ȯ-ɜɑɒɔɘ ɔ ɢɎɑɞəɚɕ ɐɚɛɛɗɑɜ. 

ȼɌɝɤɔɜɑəɔɑ ɓɚəɧ ɎɚɝɛɌɗɑəɔɫ Ɏ ɛɜɌɎɚɕ ɐɚɗɑ ɥɔɞɚɎɔɐəɚɕ ɒɑɗɑɓɧ. 

Fig. 9.     Ultrasound examination of the neck, B -mode and color Doppler.  

Expansion of inflammation zone in the right lobe of the thyroid gland.  

 

ȼɔɝ. 10 Ɍ (Fig. 10 Ɍ) 

ȼɔɝ. 10.    ȽɚəɚɩɗɌɝɞɚɏɜɌɠɔɫ. 

ȻɌɢɔɑəɞɖɌ ɝ ɛɚɐɚɝɞɜɧɘ ɞɔɜɑɚɐɔɞɚɘ. ȯɔɛɚɩɡɚɏɑəəɌɫ ɓɚəɌ Ɏ ɛɜɌɎɚɕ ɐɚɗɑ ɅȲ ɔɘɑɑɞ ɍɚɗɑɑ Ɏɧɝɚɖɟɪ ɒɑɝɞ-

ɖɚɝɞɨ. 

Fig. 10.   Sonoelastography.  

Patient with subacute thyroiditis. The hypoechoic zone in the right lobe of the thyroid gland has a higher 

stiffness.  
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ɛɚɖɌɓɌɞɑɗɔ: ɝəɔɒɑəɔɑ ɗɑɕɖɚɢɔɞɚɓɌ (5,6 

ɡ10/ ɗ) ɔ ȽȺɉ(9 ɘɘ/ ɣɌɝ), ɝɎ.Ⱦ4 (1,00 ɛɏ/ ɐɗ) ɔ 

ɜɚɝɞ ȾȾȯ (7,83 ɘɖȸȱ/ɘɗ). ȯɗɪɖɚɖɚɜɞɔɖɚɔɐɧ 

ɍɧɗɔ ɚɞɘɑəɑəɧ, ɐɚɛɚɗəɔɞɑɗɨəɚ əɌɓəɌɣɑə 

ɩɟɞɔɜɚɖɝ ɛɚ 50 ɘɖɏ Ɏ ɝɟɞɖɔ. ȻɌɢɔɑəɞɖɌ ɛɜɚ-

ɐɚɗɒɌɑɞ ɗɑɣɑəɔɑ, əɌɡɚɐɔɞɝɫ ɛɚɐ əɌɍɗɪɐɑəɔ-

ɑɘ ɩəɐɚɖɜɔəɚɗɚɏɌ.   

ȳɌɖɗɪɣɑəɔɑ.  

ȰɌəəɧɑ ɖɗɔəɔɣɑɝɖɔɑ əɌɍɗɪɐɑəɔɫ ɐɑ-

ɘɚəɝɞɜɔɜɟɪɞ ɞɜɟɐəɚɝɞɔ ɐɔɌɏəɚɝɞɔɖɔ ɛɚɐɚ-

ɝɞɜɚɏɚ ɞɔɜɑɚɔɐɔɞɌ ɟ ɛɌɢɔɑəɞɚɎ ɝ COVID-19. 

Ȯ ɛɑɜɎɚɘ ɝɗɟɣɌɑ ɚɞɝɟɞɝɞɎɔɑ ɐɌəəɧɡ ɚ ɛɑɜɑ-

əɑɝɑəəɚɕ Ɏɔɜɟɝəɚɕ ɔəɠɑɖɢɔɔ ɔ ɌɞɔɛɔɣəɌɫ 

ɖɌɜɞɔəɌ əɌ ɛɑɜɎɚɘ ɩɞɌɛɑ ɛɜɔɎɑɗɔ ɖ ɚɤɔɍɚɣ-

əɚɘɟ ɐɔɌɏəɚɓɟ ɔ əɌɓəɌɣɑəɔɪ ɗɑɣɑəɔɫ, əɑ 

ɐɌɎɤɑɏɚ ɛɚɗɚɒɔɞɑɗɨəɧɕ ɜɑɓɟɗɨɞɌɞ. Ȯɞɚɜɚɕ 

ɝɗɟɣɌɕ ɛɚɖɌɓɌɗ, ɣɞɚ ɖɗɔəɔɣɑɝɖɌɫ ɖɌɜɞɔəɌ 

COVID -19 ɘɚɒɑɞ ɘɌɝɖɔɜɚɎɌɞɨ ɝɔɘɛɞɚɘɧ ɛɚ-

ɐɚɝɞɜɚɏɚ ɞɔɜɑɚɔɐɔɞɌ, ɛɜɑɛɌɜɌɞɧ, əɌɓəɌɣɌɑ-

ɘɧɑ ɛɜɔ COVID-19, ɝɛɚɝɚɍəɧ ɎɧɓɧɎɌɞɨ ɛɚ-

ɐɌɎɗɑəɔɑ ɎɚɝɛɌɗɔɞɑɗɨəɚɏɚ ɛɜɚɢɑɝɝɌ, əɚ əɑ 

ɚɝɞɌəɌɎɗɔɎɌɪɞ ɐɑɝɞɜɟɖɢɔɪ Ɏ ɞɖɌəɔ ɥɔɞɚ-

Ɏɔɐəɚɕ ɒɑɗɑɓɧ. Ȯ ɚɍɚɔɡ ɝɗɟɣɌɫɡ ɜɑɤɌɪɥɟɪ 

ɜɚɗɨ Ɏ ɐɔɌɏəɚɝɞɔɖɑ ɝɧɏɜɌɗɚ ɘɟɗɨɞɔɛɌɜɌɘɑɞ-

ɜɔɣɑɝɖɚɑ ɟɗɨɞɜɌɓɎɟɖɚɎɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ. 

ȽɜɌɎəɔɞɑɗɨəɌɫ ɚɢɑəɖɌ ɛɚɖɌɓɌɗɌ, ɣɞɚ ɟɗɨɞɜɌ-

ɓɎɟɖɚɎɌɫ ɖɌɜɞɔəɌ COVID-ɌɝɝɚɢɔɔɜɚɎɌəəɚɏɚ 

ɛɚɐɚɝɞɜɚɏɚ ɞɔɜɑɚɔɐɔɞɌ əɑ ɖɚɜɜɑɗɔɜɟɑɞ ɝ 

ɐɌəəɧɘɔ ɗɌɍɚɜɌɞɚɜəɧɡ ɔɝɝɗɑɐɚɎɌəɔɕ. 

ȴɝɞɚɣəɔɖ ɠɔəɌəɝɔɜɚɎɌəɔɫ ɔ ɖɚə-

ɠɗɔɖɞ ɔəɞɑɜɑɝɚɎ. 

ȬɎɞɚɜɧ ɐɌəəɚɕ ɝɞɌɞɨɔ ɛɚɐɞɎɑɜɐɔɗɔ ɚɞ-

ɝɟɞɝɞɎɔɑ ɠɔəɌəɝɚɎɚɕ ɛɚɐɐɑɜɒɖɔ ɔɝɝɗɑɐɚɎɌ-

əɔɫ ɔ ɖɚəɠɗɔɖɞɌ ɔəɞɑɜɑɝɚɎ, ɚ ɖɚɞɚɜɧɡ əɑɚɍ-

ɡɚɐɔɘɚ ɝɚɚɍɥɔɞɨ. 
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ȮȸȱɄȬȾȱȷɈȽȾȮ ȹȬ ȮȱȹȱɃȹɇɁ ȴ ȭȼȬɁȴȺɂȱɀȬȷɈȹɇɁ ȬȼȾȱȼȴɋɁ 
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ȹɌɟɣəɚ-ɔɝɝɗɑɐɚɎɌɞɑɗɨɝɖɔɕ ɔəɝɞɔɞɟɞ ɖɚɘɛɗɑɖɝəɧɡ ɛɜɚɍɗɑɘ ɝɑɜɐɑɣəɚ-ɝɚɝɟɐɔɝɞɧɡ ɓɌɍɚɗɑɎɌəɔɕ, ȶɑɘɑɜɚɎɚ, ȼɚɝɝɔɫ. 

 

ɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. ȴɓɟɣɑəɔɑ ɐɔəɌɘɔɖɔ ɛɚɖɌɓɌɞɑɗɑɕ ɖɗɑɞɚɣəɚɕ ɛɑɜɠɟɓɔɔ ɏɚɗɚɎəɚɏɚ 

ɘɚɓɏɌ ɛɚ ɐɌəəɧɘ ȺɉȶȾ ɛɚɝɗɑ ɛɜɚɎɑɐɑəɔɫ ɝɔɘɟɗɨɞɌəəɚɏɚ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɎɘɑɤɌɞɑɗɨ-

ɝɞɎɌ əɌ ɍɜɌɡɔɚɢɑɠɌɗɨəɧɡ ɔ Ɏɑəɑɣəɧɡ Ɍɜɞɑɜɔɫɡ, ɔɝɝɗɑɐɚɎɌəɔɑ Ɏɗɔɫəɔɫ ɛɚɞɑəɢɔɌɗɨəɚ 

ɞɜɌɎɘɔɜɟɪɥɔɡ ɠɌɖɞɚɜɚɎ ɚɛɑɜɌɞɔɎəɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ əɌ ɜɑɏɔɚəɌɜəɧɕ ɘɚɓɏɚɎɚɕ 

ɖɜɚɎɚɞɚɖ (ɜȸȶ).  

ȸɌɞɑɜɔɌɗ ɔ ɘɑɞɚɐɧ. ȭɧɗɔ ɛɜɚɌəɌɗɔɓɔɜɚɎɌəɧ ɐɌəəɧɑ ɛɑɜɠɟɓɔɔ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɟ 22 

ɛɌɢɔɑəɞɚɎ ɝ ɘɟɗɨɞɔɠɚɖɌɗɨəɧɘ Ɍɞɑɜɚɝɖɗɑɜɚɓɚɘ, ɖɚɞɚɜɧɘ Ɏɧɛɚɗəɫɗɚɝɨ ɝɔɘɟɗɨɞɌəəɚɑ ɎɘɑɤɌ-

ɞɑɗɨɝɞɎɚ Ɏ ɟɝɗɚɎɔɫɡ ɔɝɖɟɝɝɞɎɑəəɚɏɚ ɖɜɚɎɚɚɍɜɌɥɑəɔɫ (ȴȶ) əɌ Ɏɑəɑɣəɧɡ ɔ ɖɌɜɚɞɔɐəɧɡ Ɍɜɞɑɜɔɫɡ. 

ȺɉȶȾ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɎɧɛɚɗəɫɗɌɝɨ ɝ ɜɌɐɔɚɠɌɜɘɛɜɑɛɌɜɌɞɚɘ99mTc-HMPAO (ɂɑɜɑɞɑɖ).  

ȼɑɓɟɗɨɞɌɞɧ. ȮɧɫɎɗɑəɌ ɟɘɑɜɑəəɌɫ ɚɍɜɌɞəɌɫ ɖɚɜɜɑɗɫɢɔɚəəɌɫ ɝɎɫɓɨ ɘɑɒɐɟ Ɏɜɑɘɑəɑɘ ȴȶ, 

Ɏɜɑɘɑəɑɘ ɛɑɜɑɒɌɞɔɫ Ɍɚɜɞɧ ɔ ɛɚɖɌɓɌɞɑɗɫɘɔ ɜȸȶ Ɏ ɗɑɎɚɕ ɓɌɞɧɗɚɣəɚɕ ɐɚɗɑ, Ɏ Ɏɑɜɡəɔɡ ɚɞɐɑɗɌɡ 

ɗɑɎɚɕ ɗɚɍəɚɕ ɔ ɗɑɎɚɕ ɞɑɘɑəəɚɕ ɐɚɗɔ (R= -0,661, p=0,001), ɟɘɑɜɑəəɌɫ ɛɜɫɘɌɫ ɝɎɫɓɨ ɘɑɒɐɟ Ɏɜɑ-

ɘɑəɑɘ ɛɑɜɑɒɌɞɔɫ ɝɚəəɧɡ Ɍɜɞɑɜɔɕ ɔ ɛɚɖɌɓɌɞɑɗɫɘɔ ɜȸȶ Ɏ ɚɍɗɌɝɞɔ ɍɌɓɌɗɨəɧɡ ɫɐɑɜ ɝɛɜɌɎɌ ɔ ɝɗɑ-

ɎɌ, Ɏ əɔɒəɔɡ ɚɞɐɑɗɌɡ ɚɍɑɔɡ ɗɚɍəɧɡ ɐɚɗɑɕ, Ɏ Ɏɑɜɡəɔɡ ɚɞɐɑɗɌɡ ɓɌɞɧɗɚɣəɧɡ ɔ ɞɑɘɑəəɧɡ ɐɚɗɑɕ 

(R=0,592, p=0,005). ȬəɌɗɔɓ ɐɚ ɔ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɧɡ ɛɚɖɌɓɌɞɑɗɑɕ ɜȸȶ ɎɧɫɎɔɗ ɝɗɑɐɟɪɥɔɑ ɝɞɌɞɔ-

ɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɧɑ ɔɓɘɑəɑəɔɫ: ɟɎɑɗɔɣɑəɔɑ Ɏ ɗɑɎɚɕ Ɏɔɝɚɣəɚɕ ɐɚɗɑ, p=0,015, ɝəɔɒɑəɔɑ Ɏ ɛɜɌɎɚɕ 

ɓɌɞɧɗɚɣəɚɕ ɐɚɗɑ, p=0,044, ɝəɔɒɑəɔɑ Ɏ Ɏɑɜɡəɑɘ ɚɞɐɑɗɑ ɛɜɌɎɚɕ ɞɑɘɑəəɚɕ ɐɚɗɔ, p=0,042, ɔ Ɏ 

Ɏɑɜɡəɑɘ ɚɞɐɑɗɑ ɗɑɎɚɕ ɞɑɘɑəəɚɕ ɐɚɗɔ, p=0,014. 

ȳɌɖɗɪɣɑəɔɑ. ȽɔɘɟɗɨɞɌəəɧɑ ɚɛɑɜɌɞɔɎəɧɑ ɎɘɑɤɌɞɑɗɨɝɞɎɌ əɌ ɍɜɌɡɔɚɢɑɠɌɗɨəɧɡ ɔ Ɏɑəɑɣ-

əɧɡ Ɍɜɞɑɜɔɫɡ ɘɚɏɟɞ ɝɚɛɜɚɎɚɒɐɌɞɨɝɫ ɝəɔɒɑəɔɑɘ ɜɑɏɔɚəɌɜəɚɏɚ ɘɚɓɏɚɎɚɏɚ ɖɜɚɎɚɞɚɖɌ Ɏ ɛɜɌɎɚɕ 

ɓɌɞɧɗɚɣəɚɕ ɐɚɗɑ ɔ Ɏ Ɏɑɜɡəɔɡ ɚɞɐɑɗɌɡ ɚɍɑɔɡ ɞɑɘɑəəɧɡ ɐɚɗɑɕ, ɟɎɑɗɔɣɑəɔɑɘ ɛɚɖɌɓɌɞɑɗɑɕ ɛɑɜɠɟɓɔɔ 

Ɏ ɗɑɎɚɕ Ɏɔɝɚɣəɚɕ ɐɚɗɑ.  

ȻɚɞɑəɢɔɌɗɨəɚ ɞɜɌɎɘɔɜɟɪɥɔɑ ɠɌɖɞɚɜɧ ɚɛɑɜɌɞɔɎəɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ (ɛɜɚɐɚɗɒɔɞɑɗɨəɚɝɞɨ 

ɔɝɖɟɝɝɞɎɑəəɚɏɚ ɖɜɚɎɚɚɍɜɌɥɑəɔɫ, Ɏɜɑɘɫ ɛɑɜɑɒɌɞɔɫ Ɍɚɜɞɧ ɔ ɝɚəəɧɡ Ɍɜɞɑɜɔɕ) ɎɧɓɧɎɌɪɞ ɓəɌɣɔ-

ɘɧɑ ɔɓɘɑəɑəɔɫ ɖɜɚɎɚɞɚɖɌ Ɏ ɚɛɜɑɐɑɗɑəəɧɡ ɚɍɗɌɝɞɫɡ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ, ɖɚɞɚɜɧɑ ɓɌɎɔɝɫɞ ɚɞ Ɏɜɑɘɑ-

əɔ ɎɚɓɐɑɕɝɞɎɔɫ ɔ ɐɚɗɒəɧ ɟɣɔɞɧɎɌɞɨɝɫ ɖɌɖ ɠɌɖɞɚɜɧ ɜɔɝɖɌ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɧɡ ɗɚɖɌɗɨəɧɡ 

əɌɜɟɤɑəɔɕ ɏɑɘɚɐɔəɌɘɔɖɔ. 
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TOPOGRAPHY OF CHANGES IN BRAIN PERFUSION AFTER SIMULTANEOUS  

INTERVENTIONS IN THE CORONARY AND BRACHIOCEPHALIC ARTERIES 

 

Korotkevich A.A., Semenov S.E., Maleva O.V., Trubnikova O.A., Kokov A.N.  

 
Research Institute for Complex Issues of Cardiovascular Diseases. Kemerovo, Russia . 

 

urpose. To study of the dynamics of indicators of cell perfusion of the brain according to 

SPECT after simultaneous surgery on the brachiocephalic and coronary arteries, st udy of 

the impact of potentially traumatic factors of surgical intervention on regional cerebral 

blood flow.  

Material and methods.  Brain perfusion data were analyzed in 22 patients with multifocal 

atherosclerosis who underwent simultaneous intervention in  conditions of cardiopulmonary bypass 

on the coronary and brachiocephalic arteries. SPECT of the brain was performed with a radiophar-

maceutical 99mTc -HMPAO (Ceretec).  

Results.  A moderate inverse correlation was found between the time of cardiopulmonary by-

pass, time of aortic compression, and CBF in the left occipital lobe, in the upper parts of the left 

frontal and left parietal lobes (R= -0,661, p=0,001), moderate direct correlation between time clamp-

ing of the carotid arteries and CBF in the region of th e basal nuclei on the right and left, in the lower 

parts of both frontal lobes, in the upper parts of the occipital and parietal lobes (R=0,592, p=0,005). 

The analysis of pre and postoperative CBF revealed the following statistically significant changes: a n 

increase in the left temporal lobe, p=0,015, a decrease in the right occipital lobe, p=0,044, a decrease 

in the upper part of the right parietal lobe, p=0,042, and in the upper part of the left parietal lobe, 

p=0,014.  

Conclusion.  Simultaneous surgical in terventions on the brachiocephalic and coronary arteries 

are accompanied by a decrease in regional cerebral blood flow in the right occipital lobe and in the 

upper divisions of both parietal lobes, and an increase in perfusion in the left temporal lobe. Po ten-

tially traumatic factors of surgical intervention (duration of cardiopulmonary bypass, time of clamp-

ing of the aorta and carotid arteries) cause significant changes in blood flow in certain areas of the 

brain, which depend on the time of exposure and sh ould be considered as risk factors for postopera-

tive local hemodynamic disorders.   

  

Keywords: SPECT, simultaneous surgery, cerebral blood flow, aortic clamping time, cardiopul-

monary bypass . 
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ɜɚɍɗɑɘɌ ɘɟɗɨɞɔɠɚɖɌɗɨəɚɏɚ Ɍɞɑɜɚ-

ɝɖɗɑɜɚɓɌ əɌ ɝɑɏɚɐəɫɤəɔɕ ɐɑəɨ ɚɍ-

ɝɟɒɐɌɑɞɝɫ Ɏɚ ɘəɚɏɔɡ ɜɌɍɚɞɌɡ ɔ Ɍɖ-

ɞɟɌɗɨəɚɝɞɨ ɑɑ ɍɑɝɝɛɚɜəɌ [1]. Ⱥɐəɔɘ 

ɔɓ əɌɔɍɚɗɑɑ ɞɫɒɑɗɧɡ ɎɔɐɚɎ ɘɟɗɨ-

ɞɔɠɚɖɌɗɨəɚɏɚ ɌɞɑɜɚɝɖɗɑɜɚɓɌ ɫɎɗɫɑɞɝɫ ɝɚɣɑ-

ɞɌəəɚɑ ɛɚɜɌɒɑəɔɑ ɖɚɜɚəɌɜəɚɏɚ ɔ ɖɌɜɚɞɔɐəɚ-

ɏɚ ɍɌɝɝɑɕəɚɎ, Ɍ ɑɏɚ ɖɗɔəɔɣɑɝɖɔɑ ɛɜɚɫɎɗɑəɔɫ, 

ɞɌɖɔɑ ɖɌɖ ɚɝɞɜɚɑ əɌɜɟɤɑəɔɑ ɘɚɓɏɚɎɚɏɚ ɖɜɚ-

ɎɚɚɍɜɌɥɑəɔɫ ɔ ɔɤɑɘɔɣɑɝɖɌɫ ɍɚɗɑɓəɨ ɝɑɜɐɢɌ, 

ɛɚ ɐɌəəɧɘ ȮȺȳ ɫɎɗɫɪɞɝɫ ɚɐəɔɘɔ ɔɓ ɚɝəɚɎ-

əɧɡ ɛɜɔɣɔə ɝɘɑɜɞəɚɝɞɔ ɔ ɔəɎɌɗɔɐɔɓɌɢɔɔ 

əɌɝɑɗɑəɔɫ Ɏɚ Ɏɝɑɘ ɘɔɜɑ [2, 3]. ȽɚɎɜɑɘɑəəɧɑ 

ɞɑəɐɑəɢɔɔ Ɏ Ɏɧɍɚɜɑ ɖɌɜɐɔɚɡɔɜɟɜɏɔɣɑɝɖɚɕ-

ɞɌɖɞɔɖɔ ɔ Ɍəɑɝɞɑɓɔɚɗɚɏɔɣɑɝɖɚɏɚ ɛɚɝɚɍɔɫ ɝɟ-

ɥɑɝɞɎɑəəɚ ɟɎɑɗɔɣɔɗɔ ɚɍɦɑɘɧ ɚɛɑɜɌɞɔɎəɧɡ 

ɎɘɑɤɌɞɑɗɨɝɞɎ ɔ ɜɌɝɤɔɜɔɗɔ ɎɚɓɜɌɝɞəɟɪ ɖɌ-

ɞɑɏɚɜɔɪ ɚɛɑɜɔɜɟɑɘɧɡ, ɚɐəɌɖɚ ɛɜɚɍɗɑɘɌ 

əɑɎɜɚɗɚɏɔɣɑɝɖɔɡ ɚɝɗɚɒəɑəɔɕ əɑ ɞɚɗɨɖɚ əɑ 

ɞɑɜɫɑɞ ɝɎɚɑɕ ɌɖɞɟɌɗɨəɚɝɞɔ, Ɍ əɌɛɜɚɞɔɎ, 

əɌɡɚɐɔɞɝɫ əɌ əɚɎɚɘ Ɏɔɞɖɑ ɔɓɟɣɑəɔɫ [4]. 

Ⱥɐəɚɠɚɞɚəəɚ-ɩɘɔɝɝɔɚəəɌɫ ɖɚɘɛɨɪ-

ɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ (ȺɉȶȾ) ɛɜɔɘɑəɫɑɞɝɫ ɖɌɖ 

ɘɑɞɚɐ ɠɟəɖɢɔɚəɌɗɨəɚɕ əɑɕɜɚɎɔɓɟɌɗɔɓɌɢɔɔ, 

ɛɚɓɎɚɗɫɪɥɔɕ əɑɔəɎɌɓɔɎəɚ ɔɓɟɣɌɞɨ ɜɌɓɗɔɣ-

əɧɑ ɠɔɓɔɚɗɚɏɔɣɑɝɖɔɑ ɔ ɛɌɞɚɠɔɓɔɚɗɚɏɔɣɑ-
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ɝɖɔɑ ɛɜɚɢɑɝɝɧ, ɛɜɚɞɑɖɌɪɥɔɑ Ɏ ɏɚɗɚɎəɚɘ 

ɘɚɓɏɑ, ɛɚɝɜɑɐɝɞɎɚɘ ɔɓɟɣɑəɔɫ ɜɌɝɛɜɑɐɑɗɑəɔɫ 

ɜɌɐɔɚɠɌɜɘɛɜɑɛɌɜɌɞɌ (ȼɀȻ), ɚɞɜɌɒɌɪɥɑɏɚ 

ɜɑɏɔɚəɌɗɨəɟɪ ɏɑɘɚɐɔəɌɘɔɖɟ [5]. Ȼɚɗɟɣɑəəɧɑ 

ɐɌəəɧɑ ɚɍɦɑɖɞɔɎəɚ ɚɞɜɌɒɌɪɞ ɝɚɝɞɚɫəɔɑ 

ɜȸȶ, əɑɝɟɞ ɎɌɒəɟɪ ɔəɠɚɜɘɌɢɔɪ ɐɗɫ ɖɗɔəɔ-

ɣɑɝɖɔɡ ɝɛɑɢɔɌɗɔɝɞɚɎ, Ɍ ɞɌɖɒɑ Ɏ ɚɛɜɑɐɑɗɑə-

əɚɕ ɝɞɑɛɑəɔ ɐɚɛɚɗəɫɪɞ əɌɔɍɚɗɑɑ ɜɌɝɛɜɚ-

ɝɞɜɌəɑəəɧɑ ɘɑɞɚɐɧ ɝɞɜɟɖɞɟɜəɚɕ əɑɕɜɚɎɔɓɟ-

ɌɗɔɓɌɢɔɔ, Ɏ ɣɌɝɞəɚɝɞɔ ȶȾ ɔ ȸȼȾ [6]. ȹɌ ɝɑɏɚ-

ɐəɫɤəɔɕ ɐɑəɨɛɚ ɘəɑəɔɪ ɜɫɐɌ ɌɎɞɚɜɚɎ ɐɌə-

əɌɫ ɘɑɞɚɐɔɖɌ ɐɚɖɌɓɌɗɌ ɝɎɚɪ ɢɑəəɚɝɞɨ Ɏ Ɏɑ-

ɐɑəɔɔ ɛɌɢɔɑəɞɚɎ ɖɌɜɐɔɚ- ɔ Ɍəɏɔɚɡɔɜɟɜɏɔɣɑ-

ɝɖɚɏɚ ɛɜɚɠɔɗɫ ɛɜɔ ɐɚɗɒəɚɘ ɝɚɍɗɪɐɑəɔɔ ɘɑ-

ɞɚɐɔɖɔ ɛɜɚɎɑɐɑəɔɫ ɔɝɝɗɑɐɚɎɌəɔɫ ɔ ɌɖɖɟɜɌɞ-

əɚɕ ɔəɞɑɜɛɜɑɞɌɢɔɔ ɛɚɗɟɣɑəəɚɕ ɔəɠɚɜɘɌɢɔɔ 

[7]. ȹɑɖɚɞɚɜɧɑ ɔɝɝɗɑɐɚɎɌɞɑɗɔ, ɛɜɔ ɌəɌɗɔɓɑ 

ɜɑɓɟɗɨɞɌɞɚɎ ɖɌɖɖɌɜɚɞɔɐəɚɕ ɩəɐɌɜɞɑɜɩɖɞɚ-

ɘɔɔ, ɞɌɖ ɔ ɖɚɜɚəɌɜəɚɏɚ ɤɟəɞɔɜɚɎɌəɔɫ, ɛɚɐ-

ɣɑɜɖɔɎɌɪɞ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ɘɑɞɚɐɌ ȺɉȶȾ Ɏ 

ɚɢɑəɖɑ ɢɑɜɑɍɜɌɗɨəɚɕ ɛɑɜɠɟɓɔɔ [8]. ȶɜɚɘɑ 

ɞɚɏɚ, ɜɌɐɔɚɔɓɚɞɚɛəɌɫ ɐɔɌɏəɚɝɞɔɖɌ ɛɚɓɎɚɗɫɑɞ 

ɛɜɚɎɚɐɔɞɨ ɜɌɝɤɔɜɑəəɧɑ ɔɝɝɗɑɐɚɎɌəɔɫ ɐɗɫ 

ɚɢɑəɖɔ əɑɕɜɚəəɚɕ ɌɖɞɔɎəɚɝɞɔ Ɏ ɜɌɓɗɔɣəɧɡ 

ɚɍɗɌɝɞɫɡ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ əɌ ɠɚəɑ əɑɕɜɚɌɖ-

ɞɔɎɌɢɔɚəəɧɡ ɔ ɠɌɜɘɌɖɚɗɚɏɔɣɑɝɖɔɡ ɛɜɚɍ, 

ɣɞɚ ɛɚɓɎɚɗɫɑɞ ɔɓɟɣɌɞɨ ɎɌɜɔɌɢɔɔ ɜɑɏɔɚəɌɗɨ-

əɚɏɚ ɘɚɓɏɚɎɚɏɚ ɖɜɚɎɚɞɚɖɌ Ɏ ɜɌɓɗɔɣəɧɡ ɟɝɗɚ-

Ɏɔɫɡ, ɝɛɚɝɚɍɝɞɎɟɑɞ ɔɝɝɗɑɐɚɎɌəɔɪ ɝɑəɝɚɜəɚɕ, 

ɘɚɞɚɜəɚɕ ɔ ɖɚɏəɔɞɔɎəɚɕ ɌɖɞɔɎəɚɝɞɔ Ɏ əɚɜɘɑ 

ɔ ɛɜɔ ɛɌɞɚɗɚɏɔɔ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ [9]. 

ɂɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. 

ȴɓɟɣɑəɔɑ ɐɔəɌɘɔɖɔ ɛɚɖɌɓɌɞɑɗɑɕ ɖɗɑ-

ɞɚɣəɚɕ ɛɑɜɠɟɓɔɔ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɛɚ ɐɌəəɧɘ 

ȺɉȶȾ ɛɚɝɗɑ ɛɜɚɎɑɐɑəɔɫ ɝɔɘɟɗɨɞɌəəɚɏɚ ɡɔ-

ɜɟɜɏɔɣɑɝɖɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ əɌɍɜɌɡɔɚɢɑ-

ɠɌɗɨəɧɡ ɔ Ɏɑəɑɣəɧɡ Ɍɜɞɑɜɔɫɡ, ɔɝɝɗɑɐɚɎɌəɔɑ 

Ɏɗɔɫəɔɫ ɛɚɞɑəɢɔɌɗɨəɚ ɞɜɌɎɘɔɜɟɪɥɔɡ ɠɌɖ-

ɞɚɜɚɎ ɚɛɑɜɌɞɔɎəɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ əɌ ɜȸȶ. 

ȸɌɞɑɜɔɌɗ ɔ ɘɑɞɚɐɧ. 

Ȯ ɡɚɐɑ ɔɝɝɗɑɐɚɎɌəɔɫ ɍɧɗɔ ɛɜɚɌəɌɗɔɓɔ-

ɜɚɎɌəɧ ɐɌəəɧɑ ɛɑɜɠɟɓɔɔ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɟ 

22 ɛɌɢɔɑəɞɚɎ, ɝɜɑɐəɔɕ ɎɚɓɜɌɝɞ ɖɚɞɚɜɧɡ ɝɚ-

ɝɞɌɎɗɫɗ 64Ñ6,5 ɗɑɞ, ɔɓ əɔɡ 18% ɒɑəɥɔəɧ 

(n=4) ɔ 82% ɘɟɒɣɔəɧ (n=18). ȿ Ɏɝɑɡ ɚɍɝɗɑɐɟ-

ɑɘɧɡ ɛɚ ɐɌəəɧɘ ɐɚɛɚɗəɔɞɑɗɨəɧɡ ɘɑɞɚɐɚɎ 

ɚɍɝɗɑɐɚɎɌəɔɫ ɍɧɗɔ ɎɧɫɎɗɑəɧ ɏɑɘɚɐɔəɌɘɔɣɑ-

ɝɖɔ ɓəɌɣɔɘɧɑ ɝɞɑəɚɓɧ Ɏəɟɞɜɑəəɔɡ ɝɚəəɧɡ ɔ 

ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ. ȿ 15 ɛɌɢɔɑəɞɚɎ (68%) 

ɔɘɑɗɌɝɨ ɝɞɑəɚɖɌɜɐɔɫ 2 ɀȶ, ɟ 5 ɛɌɢɔɑəɞɚɎ 

(23%) ð 3 ɀȶ, ɟ 2 ɛɌɢɔɑəɞɚɎ (9%) ð ɍɑɓɍɚɗɑɎɌɫ 

ɔɤɑɘɔɫ ɘɔɚɖɌɜɐɌ. ȿ 17 ɚɍɝɗɑɐɟɑɘɧɡ (77%) 

ɛɜɔɝɟɞɝɞɎɚɎɌɗ ɛɚɝɞɔəɠɌɜɖɞəɧɕ ɖɌɜɐɔɚɝɖɗɑ-

ɜɚɓ. ȿ 6 ɛɌɢɔɑəɞɚɎ (27%) Ɏ ɌəɌɘəɑɓɑ ɛɑɜɑəɑ-

ɝɑəəɌɫ Ⱥȹȸȶ. Ɂɔɜɟɜɏɔɣɑɝɖɚɕ ɞɌɖɞɔɖɚɕ ɗɑ-

ɣɑəɔɫ ɐɗɫ Ɏɝɑɡ ɛɌɢɔɑəɞɚɎ ɍɧɗɚ ɎɧɍɜɌəɚ ɝɔ-

ɘɟɗɨɞɌəəɚɑ ɎɘɑɤɌɞɑɗɨɝɞɎɚ: ɚɐəɚɝɞɚɜɚəəɫɫ 

ɖɌɜɚɞɔɐəɌɫ ɩəɐɌɜɞɑɜɩɖɞɚɘɔɫ (Ɏ 10 ɝɗɟɣɌɑɎ 

ɝɛɜɌɎɌ ɔ Ɏ 12 ɝɗɟɣɌɑɎ ɝɗɑɎɌ), ɌɚɜɞɚɖɚɜɚəɌɜ-

əɚɑ ɔ ɘɌɘɘɌɜɚɖɚɜɚəɌɜəɚɑ ɤɟəɞɔɜɚɎɌəɔɑ Ɏ 

ɟɝɗɚɎɔɫɡ ɔɝɖɟɝɝɞɎɑəəɚɏɚ ɖɜɚɎɚɚɍɜɌɥɑəɔɫ. 

ȴɝɖɟɝɝɞɎɑəəɚɑ ɖɜɚɎɚɚɍɜɌɥɑəɔɑ ɐɗɔɗɚɝɨ 

83,19Ñ21,22 ɘɔə, Ɏɜɑɘɫ ɛɑɜɑɒɌɞɔɫ Ɍɚɜɞɧ 

ɝɚɝɞɌɎɔɗɚ 53,24Ñ15,35 ɘɔə, Ɏɜɑɘɫ ɛɑɜɑɒɌ-

ɞɔɫ ɝɚəəɧɡ Ɍɜɞɑɜɔɕ 25,55Ñ3,66 ɘɔə. 

ȴɝɝɗɑɐɚɎɌəɔɑ ɛɜɚɎɚɐɔɗɚɝɨ əɌ ɌɛɛɌɜɌɞɑ 

Discovery NM/CT 670 (GE Medical Systems, 

Israel. Ȱɗɫ ɛɚɗɟɣɑəɔɫ ɐɌəəɧɡ ɔɝɛɚɗɨɓɚɎɌɗɔ 

əɔɓɖɚɩəɑɜɏɑɞɔɣɑɝɖɔɑ ɖɚɗɗɔɘɌɞɚɜɧ Ɏɧɝɚɖɚɏɚ 

ɜɌɓɜɑɤɑəɔɫ (LEHR), Ɏɜɑɘɫ əɌ ɛɜɚɑɖɢɔɪ 30 

ɝɑɖ, ɘɌɞɜɔɢɌ 128ɡ128. Ȱɗɫ Ɏɧɛɚɗəɑəɔɫ 

ȺɉȶȾ ɔɝɛɚɗɨɓɚɎɌɗɝɫ ȼɀȻ, ɛɜɚəɔɖɌɪɥɔɕ ɣɑ-

ɜɑɓ ɏɑɘɌɞɚɩəɢɑɠɌɗɔɣɑɝɖɔɕ ɍɌɜɨɑɜ,99mTc-

HMPAO (òɂɑɜɑɞɑɖó), ɎɎɚɐɔɘɌɫ ɐɚɓɌ ɝɚɝɞɌɎɗɫ-

ɗɌ 740 ȸȭɖ. ȴɝɝɗɑɐɚɎɌəɔɑ ɟ ɖɌɒɐɚɏɚ ɛɌɢɔ-

ɑəɞɌ Ɏɧɛɚɗəɫɗɚɝɨ ɐɎɌ ɜɌɓɌ: ɐɚ ɡɔɜɟɜɏɔɣɑ-

ɝɖɚɕ ɖɚɜɜɑɖɢɔɔ ɔ əɌ 5-7 ɝɟɞɖɔ ɛɚɝɗɑɚɛɑɜɌ-

ɢɔɔ. Ȱɗɫ ɜɑɖɚəɝɞɜɟɖɢɔɔ ɔɓɚɍɜɌɒɑəɔɕ ɔɝ-

ɛɚɗɨɓɚɎɌɗɔ ɔɞɑɜɌɞɔɎəɧɕ Ɍɗɏɚɜɔɞɘ 

OSEM/MLEM, ɠɔɗɨɞɜ Butterworth. 

ȬəɌɗɔɓɔɜɚɎɌɗɔɝɨ 12 ɛɚɝɗɑɐɚɎɌɞɑɗɨəɧɡ 

ɝɜɑɓɚɎ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɞɚɗɥɔəɚɕ 6ɘɘ Ɏ Ɍɖ-

ɝɔɌɗɨəɚɕ ɛɜɚɑɖɢɔɔ, ɚɍɗɌɝɞɨɪ ɔəɞɑɜɑɝɌ ɫɎɗɫ-

ɗɔɝɨ ɖɚɜɖɚɎɧɑ ɓɚəɧ ɗɚɍəɧɡ, Ɏɔɝɚɣəɧɡ, ɓɌɞɧ-

ɗɚɣəɧɡ, ɞɑɘɑəəɧɡ ɐɚɗɑɕ, ɚɍɗɌɝɞɨ ɍɌɓɌɗɨəɧɡ 

ɫɐɑɜ ɔ ɞɌɗɌɘɟɝɧ. Ȱɗɫ ɌəɌɗɔɓɌ ɔɝɛɚɗɨɓɚɎɌɗɔ 

ɛɚɖɌɓɌɞɑɗɔ ɢɑɜɑɍɜɌɗɨəɚɏɚ ɖɜɚɎɚɞɚɖɌ, ɜɌɝ-

ɝɣɔɞɌəəɧɑ ɛɚ ɚɞəɚɤɑəɔɪ ɖ ɜɑɠɑɜɑəɝəɚɕ 

ɓɚəɑ, Ɏ ɖɌɣɑɝɞɎɑ ɖɚɞɚɜɚɕ ɎɧɝɞɟɛɌɗ ɘɚɓɒɑɣɚɖ. 

ȼɌɝɛɜɑɐɑɗɑəɔɑ ɔəɐɔɖɌɞɚɜɌ Ɏ ɖɚɜɖɚɎɧɡ ɓɚəɌɡ 

Ɏ ɝɜɑɓɑ ɚɢɑəɔɎɌɗɔ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ 8-

ɝɑɏɘɑəɞɌɜəɚɕ ɘɚɐɑɗɔ Ɏ ɛɜɚɏɜɌɘɘɑ Brain 

SPECT əɌ ɜɌɍɚɣɑɕ ɝɞɌəɢɔɔ Xeleris. 

Ȱɗɫ ɘɚɐɔɠɔɖɌɢɔɔ ɐɌəəɧɡ ȺɉȶȾ Ɏ ɛɚ-

ɖɌɓɌɞɑɗɔ ɜȸȶ Ɏ ɘɗ/100ɏ/ɘɔə ɛɜɔɘɑəɫɗɌɝɨ 

ɞɜɑɡɖɚɘɛɚəɑəɞəɌɫ ɘɚɐɑɗɨ ɖɔəɑɞɔɖɔ N. 

Lassen ɔ ɝɚɌɎɞ. [10]. 

ȬəɌɗɔɓ ɛɚɗɟɣɑəəɧɡ ɐɌəəɧɡ ɚɝɟɥɑɝɞɎ-

ɗɫɗɔ Ɏ ɛɜɚɏɜɌɘɘɑ STATISTICA 10.0 (StatSoft, 

Inc.), ɔɝɛɚɗɨɓɚɎɌɗɌɝɨ ɚɛɔɝɌɞɑɗɨəɌɫ ɔ əɑɛɌɜɌ-

ɘɑɞɜɔɣɑɝɖɌɫ ɝɞɌɞɔɝɞɔɖɌ. ȼɑɓɟɗɨɞɌɞɧ Ɏ ɜɌɍɚ-

ɞɑ ɛɚɖɌɓɌəɧ ɖɌɖ ɝɜɑɐəɑɑ Ɍɜɔɠɘɑɞɔɣɑɝɖɚɑ 

ɣɔɝɗɚ ɔ ɝɞɌəɐɌɜɞəɚɑ ɚɞɖɗɚəɑəɔɑ. ȼɌɓɗɔɣɔɫ 

ɘɑɒɐɟ ɓɌɎɔɝɔɘɧɘɔ ɎɧɍɚɜɖɌɘɔ ɐɚ ɔ ɛɚɝɗɑ 

ɚɛɑɜɌɞɔɎəɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ ɚɢɑəɔɎɌɗɔ ɛɚ-

ɝɜɑɐɝɞɎɚɘ ɖɜɔɞɑɜɔɫ ȮɔɗɖɚɖɝɚəɌ. Ȱɗɫ ɖɚɗɔ-

ɣɑɝɞɎɑəəɚɕ ɚɢɑəɖɔ ɝɞɌɞɔɝɞɔɣɑɝɖɚɏɚ ɔɓɟɣɑ-

əɔɫ ɝɎɫɓɔ ɘɑɒɐɟ ɫɎɗɑəɔɫɘɔ ɔɝɛɚɗɨɓɚɎɌɗɔ 

ɖɚɩɠɠɔɢɔɑəɞ ɜɌəɏɚɎɚɕ ɖɚɜɜɑɗɫɢɔɔ Ƚɛɔɜɘɑ-

əɌ. Ȱɗɫ ɚɢɑəɖɔ ɜɌɓɗɔɣɔɫ ɘɑɒɐɟ ɐɎɟɘɫ əɑɓɌ-

Ɏɔɝɔɘɧɘɔ ɎɧɍɚɜɖɌɘɔ ɔɝɛɚɗɨɓɚɎɌɗɔ ɖɜɔɞɑ-

ɜɔɕ ȸɌəəɌ-ȿɔɞəɔ. ȿɜɚɎɑəɨ ɓəɌɣɔɘɚɝɞɔ p 

ɛɜɔəɔɘɌɗɔ ɜɌɎəɧɘ ɘɑəɑɑ 0,05. 

ȼɑɓɟɗɨɞɌɞɧ. 

ȴɓɘɑəɑəɔɫ ɛɚɖɌɓɌɞɑɗɑɕ ɜɑɏɔɚəɌɗɨəɚɏɚ 

ɘɚɓɏɚɎɚɏɚ ɖɜɚɎɚɞɚɖɌ ɛɚɝɗɑ ɝɔɘɟɗɨɞɌəəɚɏɚ 

ɎɘɑɤɌɞɑɗɨɝɞɎɌ Ɏ ɜɌɓɗɔɣəɚɕ ɝɞɑɛɑəɔ ɎɧɜɌ-

ɒɑəəɚɝɞɔ   əɌɍɗɪɐɌɗɔɝɨ   ɟ   Ɏɝɑɡ  ɛɌɢɔɑəɞɚɎ  

http://www.rejr.ru/


 

 

   RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY  

| www.rejr.ru | REJR. 2021; 11 (3):25-34       DOI: 10.21569/2222-7415-2021-11-3-25-34                     28 
 

 

(ɜɔɝ. 1). 

ȬəɌɗɔɓ ɛɑɜɠɟɓɔɔ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɟ 22 

ɛɌɢɔɑəɞɚɎ ɎɧɫɎɔɗ ɝɗɑɐɟɪɥɔɑ ɝɞɌɞɔɝɞɔɣɑɝɖɔ 

ɓəɌɣɔɘɧɑ ɔɓɘɑəɑəɔɫ ɛɚɖɌɓɌɞɑɗɑɕ ɜȸȶ ɛɚɝɗɑ 

ɚɛɑɜɌɢɔɔ Ɏ ɝɜɌɎəɑəɔɔ ɝ ɐɚɚɛɑɜɌɢɔɚəəɧɘɔ 

(ɞɌɍɗ. 1): ɟɎɑɗɔɣɑəɔɑ Ɏ ɗɑɎɚɕ Ɏɔɝɚɣəɚɕ ɐɚɗɑ 

ɚɞ 44,86Ñ3,23 ɘɗ/100ɏ/ɘɔə əɌ ɐɚɚɛɑɜɌɢɔɚə-

əɚɘ ɩɞɌɛɑ ɐɚ 46,82Ñ3,53 ɘɗ/100ɏ/ɘɔə ɛɚɝɗɑ 

ɚɛɑɜɌɢɔɔ (p=0,015), ɝəɔɒɑəɔɑ ɛɚɖɌɓɌɞɑɗɑɕ 

CBF Ɏ ɛɜɌɎɚɕ ɓɌɞɧɗɚɣəɚɕ ɐɚɗɑ ɚɞ 50,14Ñ6,31 

ɘɗ/100ɏ/ɘɔə ɐɚ 47,55Ñ4,88 ɘɗ/100ɏ/ɘɔə 

(p=0,044), Ɏ Ɏɑɜɡəɑɘ ɚɞɐɑɗɑ ɛɜɌɎɚɕ ɞɑɘɑəəɚɕ 

ɐɚɗɔ ɚɞ 38,09Ñ5,91 ɘɗ/100ɏ/ɘɔə ɐɚ 

36,41Ñ5,71 ɘɗ/100ɏ/ɘɔə (p=0,042), Ɏ Ɏɑɜɡ-

əɑɘ ɚɞɐɑɗɑ ɗɑɎɚɕ ɞɑɘɑəəɚɕ ɐɚɗɔ 42,5Ñ4,5 

ɘɗ/100ɏ/ɘɔə ɐɚ 40,41Ñ4,39 ɘɗ/100ɏ/ɘɔə 

(p=0,014).  

ȶɚɜɜɑɗɫɢɔɚəəɧɕ ɌəɌɗɔɓ ɐɌəəɧɡ ɛɚɝɗɑ 

ɚɛɑɜɌɞɔɎəɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ ɛɚɖɌɓɌɗ ɝɞɌɞɔ-

ɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɟɪ ɟɘɑɜɑəəɟɪ ɚɍɜɌɞəɟɪ 

ɝɎɫɓɨ ɘɑɒɐɟ Ɏɜɑɘɑəɑɘ ȴȶ ɔ ɛɚɖɌɓɌɞɑɗɫɘɔ 

ɜȸȶ Ɏ Ɏɑɜɡəɑɘ ɚɞɐɑɗɑ ɗɑɎɚɕ ɗɚɍəɚɕ ɐɚɗɔ (R= 

-0,472, p=0,031), Ɏ ɗɑɎɚɕ ɓɌɞɧɗɚɣəɚɕ ɐɚɗɑ (R= 

-0,446, p=0,043), Ɏ Ɏɑɜɡəɑɘ ɚɞɐɑɗɑ ɗɑɎɚɕ ɞɑ-

ɘɑəəɚɕ ɐɚɗɔ (R= -0,661, p=0,001); ɟɘɑɜɑəəɟɪ 

ɚɍɜɌɞəɟɪ ɖɚɜɜɑɗɫɢɔɚəəɟɪ ɝɎɫɓɨ ɘɑɒɐɟ Ɏɜɑ-

ɘɑəɑɘ ɛɑɜɑɒɌɞɔɫ Ɍɚɜɞɧ ɔ ɛɚɖɌɓɌɞɑɗɫɘɔ 

ɛɑɜɠɟɓɔɔ Ɏ ɗɑɎɚɕ ɓɌɞɧɗɚɣəɚɕ ɐɚɗɑ (R= -

0,452, p=0,04),  Ɏɑɜɡəɔɡ ɚɞɐɑɗɌɡ ɗɑɎɚɕ ɞɑ-

ɘɑəəɚɕ ɐɚɗɔ (R= -0,529, p=0,014); ɟɘɑɜɑəəɟɪ 

ɛɜɫɘɟɪ ɖɚɜɜɑɗɫɢɔɚəəɟɪ ɝɎɫɓɨ ɘɑɒɐɟ Ɏɜɑ-

ɘɑəɑɘ ɛɑɜɑɒɌɞɔɫ ɝɚəəɧɡ Ɍɜɞɑɜɔɕ ɔ ɛɚɖɌɓɌ-

ɞɑɗɫɘɔ CBF Ɏ ɚɍɗɌɝɞɔ ɍɌɓɌɗɨəɧɡ ɫɐɑɜ ɝɛɜɌɎɌ 

(R=0,594, p=0,005) ɔ ɝɗɑɎɌ (R=0,469, 

p=0,032), Ɏ əɔɒəɔɡ ɚɞɐɑɗɌɡ ɚɍɑɔɡ ɗɚɍəɧɡ ɐɚ-

ɗɑɕ, ɝɛɜɌɎɌ (R=0,509, p=0,018) ɔ ɝɗɑɎɌ 

(R=0,435, p=0,049),  Ɏ Ɏɑɜɡəɔɡ ɚɞɐɑɗɌɡ ɚɍɑɔɡ 

ɓɌɞɧɗɚɣəɧɡ ɐɚɗɑɕ, ɝɛɜɌɎɌ (R=0,448, p=0,042) 

ɔ ɝɗɑɎɌ (R=0,54, p=0,012), Ɏ Ɏɑɜɡəɔɡ ɚɞɐɑɗɌɡ 

ɚɍɑɔɡ ɞɑɘɑəəɧɡ ɐɚɗɑɕ, ɝɛɜɌɎɌ (R=0,574, 

p=0,007) ɔ ɝɗɑɎɌ (R=0,592, p=0,005).  

Ȱɗɫ ɔɓɟɣɑəɔɫ ɝɎɫɓɔ ɘɑɒɐɟ ɛɚɖɌɓɌɞɑɗɫ-

ɘɔ ɜȸȶ ɔ Ɏɜɑɘɑəɑɘ ȴȶ ɘɧ ɜɌɓɐɑɗɔɗɔ 21 ɛɌ-

ɢɔɑəɞɌ  əɌ  3 ɏɜɟɛɛɧ  Ɏ  ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɛɜɚ- 

 

ȼɔɝ. 1 Ɍ (Fig. 1 Ɍ) 

 

ȼɔɝ. 1 ɍ (Fig. 1 b) 

ȼɔɝ. 1.    ȺɀɉȶȾ, ɌɖɝɔɌɗɨəɧɑ ɝɜɑɓɧ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ.  

ȰɔəɌɘɔɖɌ ɛɚɖɌɓɌɞɑɗɑɕ ɜȸȶ: a ð ɟɎɑɗɔɣɑəɔɑ ɓəɌɣɑəɔɕ ɜȸȶ Ɏ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɘ ɛɑɜɔɚɐɑ, ɍ ð ɝəɔɒɑəɔɑ 

ɓəɌɣɑəɔɕ ɜȸȶ Ɏ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɘ ɛɑɜɔɚɐɑ. 

Fig. 1.   SPECT, axial brain slices.  

Dynamics of CBF: a ð increase in CBF in the postoperative period, b ð decrease in CBF in the postoperative 

period.  
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ɐɚɗɒɔɞɑɗɨəɚɝɞɔ ȴȶ: Ɏ ɛɑɜɎɚɕ ɏɜɟɛɛɑ (n=7) 

ȴȶ ɝɚɝɞɌɎɔɗɚ 50-70 ɘɔə, Ɏɚ Ɏɞɚɜɚɕ (n=9) ð 

70 -90 ɘɔə, Ɏ ɞɜɑɞɨɑɕ (n=5) - ɐɗɔɞɑɗɨəɚɝɞɨ ȴȶ 

ɍɚɗɑɑ 100 ɘɔə, ɚɐɔə ɛɌɢɔɑəɞ əɑ Ɏɚɤɑɗ Ɏ 

ɏɜɟɛɛɧ ɛɚ ɛɜɔɣɔəɑ ɚɞɝɟɞɝɞɎɔɫ ɐɌəəɧɡ ɛɚ 

Ɏɜɑɘɑəɔ ȴȶ. ȬəɌɗɔɓ ɜȸȶ Ɏ ɛɚɝɗɑɚɛɑɜɌɢɔɚə-

əɚɘ ɛɑɜɔɚɐɑ ɛɚɖɌɓɌɗ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔ-

ɘɚɑ ɜɌɓɗɔɣɔɑ ɘɑɒɐɟ 1-ɕ ɔ 2-ɕ ɏɜɟɛɛɌɘɔ 

(p=0,011), ɛɚɖɌɓɌɞɑɗɔ CBF Ɏɚ 2-ɕ ɏɜɟɛɛɑ əɔ-

ɒɑ əɌ 6,49 ɘɗ/100ɏ/ɘɔə, ɘɑɒɐɟ 1-ɕ ɔ 3-ɕ 

ɏɜɟɛɛɌɘɔ (p=0,006), ɛɚɖɌɓɌɞɑɗɔ CBF Ɏ 3-ɕ 

ɏɜɟɛɛɑ əɔɒɑ əɌ 10,71 ɘɗ/100ɏ/ɘɔə, ɛɚɖɌɓɌ-

ɞɑɗɔ 2-ɕ ɔ 3-ɕ ɏɜɟɛɛ ɘɑɒɐɟ ɝɚɍɚɕ ɝɞɌɞɔɝɞɔ-

ɣɑɝɖɔ əɑ ɜɌɓɗɔɣɌɗɔɝɨ. Ȯ ɐɚɚɛɑɜɌɢɔɚəəɚɘ ɛɑ-

ɜɔɚɐɑ ɟ ɛɌɢɔɑəɞɚɎ ɔɓ 1-ɕ ɔ 2-ɕ ɏɜɟɛɛ, 2-ɕ ɔ 

3-ɕ ɏɜɟɛɛ ɜɌɓɗɔɣɔɕ əɑ ɚɞɘɑɣɌɗɚɝɨ, ɛɚɖɌɓɌɞɑ-

ɗɔ ɜȸȶ Ɏ 3-ɕ ɏɜɟɛɛɑ ɍɧɗɔ ɝɞɌɞɔɝɞɔɣɑɝɖɔ 

ɓəɌɣɔɘɚ əɔɒɑ ɛɚɖɌɓɌɞɑɗɑɕ Ɏ 1ɕ ɏɜɟɛɛɑ əɌ 

8,37 ɘɗ/100ɏ/ɘɔə (p=0,015). ȾɌɖɔɘ ɚɍɜɌɓɚɘ, 

ɘɚɒəɚ ɝɐɑɗɌɞɨ ɎɧɎɚɐ, ɣɞɚ ɟɎɑɗɔɣɑəɔɑ Ɏɜɑ-

ɘɑəɔ ȴȶ Ɏɑɐɑɞ ɖ ɟɡɟɐɤɑəɔɪ ɛɑɜɠɟɓɔɔ Ɏ ɗɑ-

Ɏɚɕ ɓɌɞɧɗɚɣəɚɕ ɐɚɗɑ, Ɏ Ɏɑɜɡəɔɡ ɚɞɐɑɗɌɡ ɗɑ-

Ɏɚɕ ɗɚɍəɚɕ ɔ ɗɑɎɚɕ ɞɑɘɑəəɚɕ ɐɚɗɔ (ɜɔɝ. 2). 

Ȱɗɫ ɔɓɟɣɑəɔɫ ɝɎɫɓɔ ɘɑɒɐɟ ɛɚɖɌɓɌɞɑɗɫ-

ɘɔ ɜȸȶ  ɔ Ɏɜɑɘɑəɑɘ ɛɑɜɑɒɌɞɔɫ Ɍɚɜɞɧ ɘɧ 

ɜɌɓɐɑɗɔɗɔ 20 ɛɌɢɔɑəɞɚɎ əɌ 3 ɏɜɟɛɛɧ Ɏ ɓɌɎɔ-

ɝɔɘɚɝɞɔ ɚɞ ɛɜɚɐɚɗɒɔɞɑɗɨəɚɝɞɔ ɛɑɜɑɒɌɞɔɫ 

Ɍɚɜɞɧ: Ɏ ɛɑɜɎɚɕ ɏɜɟɛɛɑ Ɏɜɑɘɫ ɛɑɜɑɒɌɞɔɫ 

Ɍɚɜɞɧ ɝɚɝɞɌɎɔɗɚ ɘɑəɑɑ 43 ɘɔə (n=6), Ɏɚ Ɏɞɚ-

ɜɚɕ (n=7) ð 43-58 ɘɔə, Ɏ ɞɜɑɞɨɑɕ (n=7) ð 59-75 

ɘɔə, ɐɎɌ ɛɌɢɔɑəɞɌ əɑ Ɏɚɤɗɔ Ɏ ɏɜɟɛɛɧ ɛɚ 

ɛɜɔɣɔəɑ ɚɞɝɟɞɝɞɎɔɫ ɐɌəəɧɡ ɛɚ Ɏɜɑɘɑəɑɘ ɛɑ-

ɜɑɒɌɞɔɫ Ɍɚɜɞɧ. ȬəɌɗɔɓ ɜȸȶ Ɏ ɛɚɝɗɑɚɛɑɜɌɢɔ-

ɚəəɚɘ ɛɑɜɔɚɐɑ ɛɚɖɌɓɌɗ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌ-

ɣɔɘɚɑ ɜɌɓɗɔɣɔɑ ɘɑɒɐɟ 1-ɕ ɔ 3-ɕ ɏɜɟɛɛɌɘɔ 

(p=0,022), ɛɚɖɌɓɌɞɑɗɔ CBF Ɏ 3-ɕ ɏɜɟɛɛɑ əɔɒɑ 

əɌ 6,62 ɘɗ/100ɏ/ɘɔə, ɚɝɞɌɗɨəɧɑ ɏɜɟɛɛɧ 

ɘɑɒɐɟ ɝɚɍɚɕ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɚ əɑ ɜɌɓ-

ɗɔɣɌɗɔɝɨ. Ȯ ɐɚɚɛɑɜɌɢɔɚəəɚɘ ɛɑɜɔɚɐɑ ɝɞɌɞɔ-

ɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɧɡ ɜɌɓɗɔɣɔɕ ɛɚɖɌɓɌɞɑɗɑɕ 

CBF ɟ ɛɌɢɔɑəɞɚɎ ɔɓ ɩɞɔɡ ɏɜɟɛɛ əɑ ɚɛɜɑɐɑɗɫ-

ɗɚɝɨ. ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɘɚɒəɚ ɝɐɑɗɌɞɨ ɎɧɎɚɐ, 

ɣɞɚ ɟɎɑɗɔɣɑəɔɑ Ɏɜɑɘɑəɔ ɛɑɜɑɒɌɞɔɫ Ɍɚɜɞɧ 

ɚɞɜɔɢɌɞɑɗɨəɚ Ɏɗɔɫɑɞ əɌ ɛɚɖɌɓɌɞɑɗɔ ɛɑɜɠɟ-

ɓɔɔ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ Ɏ ɗɑɎɚɕ ɓɌɞɧɗɚɣəɚɕ ɐɚɗɑ 

ɔ Ɏ Ɏɑɜɡəɔɡ ɚɞɐɑɗɌɡ ɗɑɎɚɕ ɞɑɘɑəəɚɕ ɐɚɗɔ 

(ɜɔɝ. 3). 

Ȱɗɫ ɔɓɟɣɑəɔɫ ɝɎɫɓɔ ɘɑɒɐɟ ɛɚɖɌɓɌɞɑɗɫ-

ɘɔ ɜȸȶ ɔ Ɏɜɑɘɑəɑɘ ɛɑɜɑɒɌɞɔɫ ɝɚəəɧɡ Ɍɜɞɑ-

ɜɔɕ ɘɧ ɜɌɓɐɑɗɔɗɔ 20 ɛɌɢɔɑəɞɚɎ əɌ 2 ɏɜɟɛɛɧ: 

Ɏ ɛɑɜɎɚɕ ɏɜɟɛɛɑ Ɏɜɑɘɫ ɛɑɜɑɒɌɞɔɫ ɝɚəəɧɡ 

Ɍɜɞɑɜɔɕ ɝɚɝɞɌɎɔɗɚ 19-25 ɘɔə (n=11), Ɏɚ Ɏɞɚ-

ɜɚɕ ɏɜɟɛɛɑ 26-31 ɘɔə (n=9), ɐɎɌ ɛɌɢɔɑəɞɌ əɑ 

Ɏɚɥɗɔ Ɏ ɏɜɟɛɛɧ ɛɚ ɛɜɔɣɔəɑ ɚɞɝɟɞɝɞɎɔɫ ɐɌə-

əɧɡ ɛɚ Ɏɜɑɘɑəɔ ɛɑɜɑɒɌɞɔɫ ɝɚəəɧɡ Ɍɜɞɑɜɔɕ. 

ȬəɌɗɔɓ  ɜȸȶ  Ɏ  ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɘ ɛɑɜɔɚɐɑ-  

ȾɌɍɗɔɢɌ ʈ1.    ȻɚɖɌɓɌɞɑɗɔ ɜȸȶ Ɏ ɔɓɟɣɌɑɘɧɡ ɓɚəɌɡ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ. 

ɿʦʥʳ ʇʨʘʚʦʝ ʧʦʣʫʰʘʨʠʝ ʃʝʚʦʝ ʧʦʣʫʰʘʨʠʝ 

 ɼʦ ʦʧʝʨʘʮʠʠ ʇʦʩʣʝ  

ʦʧʝʨʘʮʠʠ 

ɼʦ ʦʧʝʨʘʮʠʠ ʇʦʩʣʝ  

ʦʧʝʨʘʮʠʠ 

ɺʠʩʦʯʥʘʷ  

ʜʦʣʷ 

44,09Ñ4,87 45,45Ñ4,47 

p=0,286236 

44,86Ñ3,23 46,82Ñ3,53 

p=0,014773 

ʃʦʙʥʘʷ ʜʦʣʷ 46,68Ñ5,15 47,05Ñ4,03 

p=0,531553 

44,77Ñ4,91 45,01Ñ3,61 

p=0,820222 

ʊʝʤʝʥʥʘʷ  

ʜʦʣʷ  

(ʚʝʨʭʥʠʝ ʦʪʜʝʣʳ) 

38,09Ñ5,91 36,41Ñ5,71 

p=0,041889 

42,5Ñ4,5 40,41Ñ4,39 

p=0,013742 

ɿʘʪʳʣʦʯʥʘʷ ʜʦʣʷ 50,14Ñ6,31 47,55Ñ4,88 

p=0,043805 

47,73Ñ7,22 46Ñ4,94 

p=0,223789 

ʊʘʣʘʤʫʩ 62,41Ñ8,94 63,64Ñ9,91 

p=0,643519 

63,36Ñ7,56 62,36Ñ6,87 

p=0,848395 

ɹʘʟʘʣʴʥʳʝ ʷʜʨʘ 59,73Ñ8,06 64,55Ñ9,51 

p=0,171240 

61,88Ñ8,7 63,64Ñ9,16 

p=0,304587 
 

   
 

http://www.rejr.ru/


 

 

   RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY  

| www.rejr.ru | REJR. 2021; 11 (3):25-34       DOI: 10.21569/2222-7415-2021-11-3-25-34                     30 
 

 

ʜʦʦʧʝʨʘʮʠʦʥʥʳʡʧʝʨʠʦʜ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ

Mann-Whitney U Test . Marked tests are 
significant at p <,05000

͎ͪͯͨͨ· Z p-value

1-2 1,693620 0,087496

1-3 2,435994 0,014851

2-3 0,866667 0,386125

Mann-Whitney U Test . Marked tests are 
significant at p <,05000

͎ͪͯͨͨ· Z p-value

1-2 2,540429 0,011072

1-3 2,760793 0,005766

2-3 1,400000 0,161514

 

ȼɔɝ. 2 (Fig. 2) 

ȼɔɝ. 2.     ȰɔɌɏɜɌɘɘɌ ɜɌɓɘɌɡɌ.  

ȼɌɓɗɔɣɔɫ ɘɑɒɐɟ ɛɚɖɌɓɌɞɑɗɫɘɔ ɜȸȶ ɟ ɛɌɢɔɑəɞɚɎ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɛɜɚɐɚɗɒɔɞɑɗɨəɚɝɞɔ ɔɝɖɟɝɝɞɎɑəəɚɏɚ 

ɖɜɚɎɚɚɍɜɌɥɑəɔɫ. 

Fig. 2.    Box plot.   

Differences between CBF inpatients depending on the duration of cardiopulmonary bypass.  

ʜʦʦʧʝʨʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ

Mann-Whitney U Test . Marked tests are 
significant at p <,05000

͎ͪͯͨͨ· Z p-value

1-2 1,857143 0,063292

1-3 2,285714 0,022272

2-3 0,00 1,000000

Mann-Whitney U Test . Marked tests are 
significant at p <,05000

͎ͪͯͨͨ· Z p-value

1-2 0,928571 0,353112

1-3 1,785714 0,074146

2-3 0,063888 0,949060

 

ȼɔɝ. 3 (Fig. 3) 

ȼɔɝ. 3.     ȰɔɌɏɜɌɘɘɌ ɜɌɓɘɌɡɌ.  

ȼɌɓɗɔɣɔɫ ɘɑɒɐɟ ɛɚɖɌɓɌɞɑɗɫɘɔ ɜȸȶ ɟ ɛɌɢɔɑəɞɚɎ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ Ɏɜɑɘɑəɔ ɛɑɜɑɒɌɞɔɫ Ɍɚɜɞɧ. 

Fig. 3.    Box plot.   

Differences between CBF in patients depending on the time of aortic clamping.  
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ɛɚɖɌɓɌɗ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɚɑ ɜɌɓɗɔɣɔɑ 

ɘɑɒɐɟ ɏɜɟɛɛɌɘɔ (p=0,012), ɛɚɖɌɓɌɞɑɗɔ CBF 

Ɏɚ 2-ɕ ɏɜɟɛɛɑ Ɏɧɤɑ əɌ 4,45 ɘɗ/100ɏ/ɘɔə. Ȯ 

ɐɚɚɛɑɜɌɢɔɚəəɚɘ ɛɑɜɔɚɐɑ ɝɞɌɞɔɝɞɔɣɑɝɖɔ 

ɓəɌɣɔɘɧɡ ɜɌɓɗɔɣɔɕ ɛɚɖɌɓɌɞɑɗɑɕ CBF ɟ ɛɌɢɔ-

ɑəɞɚɎ ɔɓ ɩɞɔɡ ɏɜɟɛɛ əɑ ɚɛɜɑɐɑɗɫɗɚɝɨ. ȾɌɖɔɘ 

ɚɍɜɌɓɚɘ, ɘɚɒəɚ ɝɐɑɗɌɞɨ ɎɧɎɚɐ, ɣɞɚ ɟɎɑɗɔɣɑ-

əɔɑ Ɏɜɑɘɑəɔ ɛɑɜɑɒɌɞɔɫ ɝɚəəɧɡ Ɍɜɞɑɜɔɕ Ɏɑ-

ɐɑɞ ɖ ɟɎɑɗɔɣɑəɔɪ ɛɚɖɌɓɌɞɑɗɑɕ ɛɑɜɠɟɓɔɔ ɏɚ-

ɗɚɎəɚɏɚ ɘɚɓɏɌ Ɏ ɚɞɐɑɗɨəɧɡ ɚɍɗɌɝɞɫɡ, ɣɞɚ ɘɚ-

ɒɑɞ ɍɧɞɨ ɛɜɚɫɎɗɑəɔɑɘ ɜɑɛɑɜɠɟɓɔɚəəɚɏɚ 

ɝɔəɐɜɚɘɌ (ɜɔɝ. 4). 

Ⱥɍɝɟɒɐɑəɔɑ. 

ȹɑɕɜɚɎɔɓɟɌɗɔɓɌɢɔɚəəɧɑ ɘɑɞɚɐɧ ɔɏɜɌ-

ɪɞ ɓəɌɣɔɘɟɪ ɜɚɗɨ Ɏ ɔɝɝɗɑɐɚɎɌəɔɔ ɛɌɞɚɏɑəɑ-

ɞɔɣɑɝɖɔɡ ɘɑɡɌəɔɓɘɚɎ ɜɌɓɎɔɞɔɫ əɑɎɜɚɗɚɏɔɣɑ-

ɝɖɔɡ ɚɝɗɚɒəɑəɔɕ ɛɚɝɗɑ ɖɌɜɐɔɚɡɔɜɟɜɏɔɣɑ-

ɝɖɔɡ ɎɘɑɤɌɞɑɗɨɝɞɎ. ȺɐəɌɖɚ, Ɏ əɌɝɞɚɫɥɑɑ 

Ɏɜɑɘɫ, Ɏɚɓɘɚɒəɚɝɞɔ ɩɞɔɡ ɘɑɞɚɐɚɎ Ɏ ɚɢɑəɖɑ 

əɑɎɜɚɗɚɏɔɣɑɝɖɔɡ ɔɝɡɚɐɚɎ ɚɏɜɌəɔɣɑəɧ ɔɓ-ɓɌ 

ɔɡ Ɏɧɝɚɖɚɕ ɝɞɚɔɘɚɝɞɔ, ɣɞɚ Ɏ ɍɚɗɨɤɑɕ ɝɞɑɛɑ-

əɔ ɚɞəɚɝɔɞɝɫ ɖ ȺɉȶȾ ɔ ȻɉȾ, ɔ əɑɐɚɝɞɌɞɚɣ-

əɚɕ ɔɓɟɣɑəəɚɝɞɨɪ ɖɗɔəɔɣɑɝɖɚɏɚ ɓəɌɣɑəɔɫ 

ɛɚɗɟɣɌɑɘɚɕ ɝ ɔɡ ɛɚɘɚɥɨɪ ɔəɠɚɜɘɌɢɔɔ [11]. 

ȻɌɢɔɑəɞɧ ɝ Ɍɞɑɜɚɝɖɗɑɜɚɞɔɣɑɝɖɔɘ ɛɚɜɌɒɑəɔ-

ɑɘ Ɏɑəɑɣəɧɡ ɔ ɍɜɌɡɔɚɢɑɠɌɗɨəɧɡ Ɍɜɞɑɜɔɕ 

ɛɜɑɐɝɞɌɎɗɫɪɞ ɝɚɍɚɕ ɞɫɒɑɗɟɪ ɏɜɟɛɛɟ, ɟ ɖɚɞɚ-

ɜɚɕ ɛɜɚɫɎɗɑəɔɫ ɘɟɗɨɞɔɠɚɖɌɗɨəɚɏɚ Ɍɞɑɜɚ-

ɝɖɗɑɜɚɓɌ ɝɚɣɑɞɌɪɞɝɫ ɝ ɍɚɗɨɤɔɘ ɜɌɓəɚɚɍɜɌɓɔ-

ɑɘ ɖɚɘɍɔəɌɢɔɕ ɔɓ ɝɚɛɟɞɝɞɎɟɪɥɑɕ ɛɌɞɚɗɚ-

ɏɔɔ, ɛɚɩɞɚɘɟ ɐɚɗɏɔɑ ɏɚɐɧ Ɏɑɐɟɞɝɫ ɐɔɝɛɟɞɧ ɚ 

ɛɜɌɎɔɗɨəɚɘ Ɏɧɍɚɜɑ ɞɌɖɞɔɖɔ ɜɑɎɌɝɖɟɗɫɜɔɓɌ-

ɢɔɔ ɐɗɫ əɔɡ. ȺɐəɚɘɚɘɑəɞəɌɫ ɡɔɜɟɜɏɔɣɑɝɖɌɫ 

ɖɚɜɜɑɖɢɔɫ əɌ ɐɎɟɡ ɝɚɝɟɐɔɝɞɧɡ ɍɌɝɝɑɕəɌɡ 

ɛɚɐɜɌɓɟɘɑɎɌɑɞ ɟɎɑɗɔɣɑəɔɑ ɐɗɔɞɑɗɨəɚɝɞɔ ɚɛɑ-

ɜɌɢɔɔ ɔ Ɍəɑɝɞɑɓɔɚɗɚɏɔɣɑɝɖɚɏɚ ɛɚɝɚɍɔɫ, ɣɞɚ, 

ɛɚ ɐɌəəɧɘ ɗɔɞɑɜɌɞɟɜɧ, ɝɚɛɜɫɒɑəɚ ɝ ɛɚɎɧ-

ɤɑəəɧɘ ɜɔɝɖɚɘ ɎɚɓəɔɖəɚɎɑəɔɫ ɚɝɗɚɒəɑəɔɕ 

ɖɌɖ ɝɚ ɝɞɚɜɚəɧ ɝɑɜɐɢɌ, ɞɌɖ ɔ ɝɚ ɝɞɚɜɚəɧ ɏɚ-

ɗɚɎəɚɏɚ ɘɚɓɏɌ. ȬɐɑɖɎɌɞəɧɕ Ɏɧɍɚɜ əɑɕɜɚɎɔ-

ɓɟɌɗɔɓɌɢɔɔ ɛɚɓɎɚɗɫɑɞ ɝɎɚɑɎɜɑɘɑəəɚ ɐɔɌɏəɚ-

ɝɞɔɜɚɎɌɞɨ əɑɎɜɚɗɚɏɔɣɑɝɖɔɑ əɌɜɟɤɑəɔɫ Ɏ ɛɚ-

ɝɗɑɚɛɑɜɌɢɔɚəəɚɘ ɛɑɜɔɚɐɑ, Ɍ, ɝɗɑɐɚɎɌɞɑɗɨəɚ, 

ɔ ɖɚɜɜɑɖɞɔɜɚɎɌɞɨ ɞɑɜɌɛɔɪ ɐɗɫ ɔɡ ɟɝɞɜɌəɑ-

əɔɫ, Ɍ ɞɌɖɒɑ Ɏ ɚɛɜɑɐɑɗɑəəɚɕ ɝɞɑɛɑəɔ ɘɚɒɑɞ 

ɝɧɏɜɌɞɨ ɜɚɗɨ ɛɜɔ Ɏɧɍɚɜɑ ɚɛɞɔɘɌɗɨəɚɕ ɡɔ-

ɜɟɜɏɔɣɑɝɖɚɕ ɞɌɖɞɔɖɔ əɌ ɐɚɚɛɑɜɌɢɔɚəəɚɘ 

ɩɞɌɛɑ. Ƚ ɩɞɚɕ ɛɚɓɔɢɔɔ ȺɉȶȾ ɛɜɑɐɝɞɌɎɗɫɑɞ 

ɝɚɍɚɕ ɚɛɜɑɐɑɗɑəəɧɕ ɔəɞɑɜɑɝ. ȰɌəəɧɕ ɘɑɞɚɐ 

ɡɚɞɨ ɔ əɑ ɚɍɗɌɐɌɑɞ Ɏɧɝɚɖɔɘ ɛɜɚɝɞɜɌəɝɞɎɑə-

ʜʦʦʧʝʨʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ

Mann-Whitney U Test . Marked tests are 
significant at p <,05000

͎ͪͯͨͨ· Z p-value

1-2 -1,59545 0,110613

Mann-Whitney U Test . Marked tests are 
significant at p <,05000

͎ͪͯͨͨ· Z p-value

1-2 -2,50713 0,012172

 

ȼɔɝ. 4 (Fig. 4) 

ȼɔɝ. 4.     ȰɔɌɏɜɌɘɘɌ ɜɌɓɘɌɡɌ.  

ȼɌɓɗɔɣɔɫ ɘɑɒɐɟ ɛɚɖɌɓɌɞɑɗɫɘɔ ɜȸȶ ɟ ɛɌɢɔɑəɞɚɎ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ Ɏɜɑɘɑəɔ ɛɑɜɑɒɌɞɔɫ ɝɚəəɧɡ Ɍɜɞɑɜɔɕ. 

Fig. 4.    Box plot.   

Differences between CBF in patients depending on the time of carotid artery clamping.  
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əɧɘ ɜɌɓɜɑɤɑəɔɑɘ ɐɗɫ ɚɢɑəɖɔ ɘɚɜɠɚɗɚɏɔɣɑ-

ɝɖɚɕ ɝɞɜɟɖɞɟɜɧ, ɚɐəɌɖɚ ɛɚɓɎɚɗɫɑɞ ɛɚɗɟɣɔɞɨ 

ɐɌəəɧɑ ɚ ɠɟəɖɢɔɚəɌɗɨəɚɘ ɝɚɝɞɚɫəɔɔ ɏɚɗɚɎ-

əɚɏɚ ɘɚɓɏɌ ɚɐəɚɎɜɑɘɑəəɚ əɌ Ɏɝɑɡ ɟɜɚɎəɫɡ. 

ȬəɌɗɔɓ ɗɔɞɑɜɌɞɟɜɧ ɛɚɖɌɓɧɎɌɑɞ, ɣɞɚ ɘɑɞɚɐ 

ȺɉȶȾ ɟɝɛɑɤəɚ ɛɜɔɘɑəɫɪɞ ɟ ɛɌɢɔɑəɞɚɎ ɝ 

Ɍɞɑɜɚɝɖɗɑɜɚɞɔɣɑɝɖɔɘɔ ɔɓɘɑəɑəɔɫɘɔ ɝɚəəɧɡ 

ɔ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ ɐɗɫ ɚɢɑəɖɔ ɝɚɝɞɚɫəɔɫ 

ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ əɌ ɐɚɚɛɑɜɌɢɔɚəəɚɘ ɩɞɌɛɑ. 

ȭɚɗɨɤɔəɝɞɎɚ ɩɞɔɡ ɔɝɝɗɑɐɚɎɌəɔɕ ɛɜɑɐɝɞɌɎɗɫ-

ɑɞ ȺɉȶȾ ɖɌɖ ɘɑɞɚɐ ɚɢɑəɖɔ ɠɟəɖɢɔɚəɌɗɨəɚɏɚ 

ɜɑɓɑɜɎɌ ɢɑɜɑɍɜɌɗɨəɚɏɚ ɖɜɚɎɚɞɚɖɌ, Ɍ ɛɚɗɟ-

ɣɑəəɧɑ ɐɌəəɧɑ ɔɝɛɚɗɨɓɟɪɞ ɖɌɖ ɚɐɔə ɔɓ ɖɜɔ-

ɞɑɜɔɑɎ ɛɜɔ Ɏɧɍɚɜɑ ɚɛɞɔɘɌɗɨəɚɕ ɡɔɜɟɜɏɔɣɑ-

ɝɖɚɕ ɞɌɖɞɔɖɔ, ɚɐəɌɖɚ ɜɌɍɚɞɧ, ɜɌɝɖɜɧɎɌɪ-

ɥɔɑ ɝɚɍɝɞɎɑəəɚ ɐɔəɌɘɔɖɟ ɔɓɘɑəɑəɔɕ ɛɑɜɠɟ-

ɓɔɔ ɛɚɝɗɑ ɝɔɘɟɗɨɞɌəəɧɡ ɎɘɑɤɌɞɑɗɨɝɞɎ, 

ɎɝɞɜɑɣɌɪɞɝɫ ɜɑɐɖɚ [12].  ȮɧɫɎɗɑəəɚɑ əɌɘɔ, 

ɝəɔɒɑəɔɑ ɛɑɜɠɟɓɔɔ ɛɚ ɐɌəəɧɘ ȺɉȶȾ Ɏ ɚɞ-

ɐɑɗɨəɧɡ ɓɚəɌɡ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɛɚɝɗɑ ɝɔɘɟɗɨ-

ɞɌəəɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ Ɏ ɟɝɗɚɎɔɫɡ ȴȶ ɘɚɒɑɞ 

ɍɧɞɨ ɚɍɟɝɗɚɎɗɑəɚ ɜɌɓɗɔɣəɧɘɔ ɠɌɖɞɚɜɌɘɔ, 

ɞɌɖɔɘɔ ɖɌɖ ɘɔɖɜɚɩɘɍɚɗɔɫ ɝɚɝɟɐɚɎ ɏɚɗɚɎəɚɏɚ 

ɘɚɓɏɌ, ɜɌɓɎɔɞɔɑ ɞɜɌəɓɔɞɚɜəɚɕ ɔɤɑɘɔɔ 

ɎɝɗɑɐɝɞɎɔɑ ɝəɔɒɑəɔɫ ɛɑɜɠɟɓɔɚəəɚɏɚ ɐɌɎɗɑ-

əɔɫ Ɏɚ Ɏɜɑɘɫ ɛɜɚɎɑɐɑəɔɫ ȴȶ [13]. ȾɌɖ, ɛɚ 

ɘəɑəɔɪ əɑɖɚɞɚɜɧɡ ɌɎɞɚɜɚɎ, əɑɎɜɚɗɚɏɔɣɑ-

ɝɖɔɑ ɚɝɗɚɒəɑəɔɫ, Ɏɚɓəɔɖɤɔɑ ɛɜɔ ɛɜɚɎɑɐɑ-

əɔɔ ɖɚɜɚəɌɜəɚɏɚ ɤɟəɞɔɜɚɎɌəɔɫ, ɐɌɒɑ ɟ ɛɌ-

ɢɔɑəɞɚɎ ɝ Ɍɞɑɜɚɝɖɗɑɜɚɞɔɣɑɝɖɔɘɔ ɔɓɘɑəɑəɔ-

ɫɘɔ ɝɚəəɧɡ Ɍɜɞɑɜɔɕ, ɫɎɗɫɪɞɝɫ ɝɗɑɐɝɞɎɔɑɘ 

ɝɑɜɐɑɣəɚɕ ɩɘɍɚɗɔɔ ɔɗɔ ɓəɌɣɔɞɑɗɨəɚɏɚ Ɍɞɑɜɚ-

ɘɌɞɚɓɌ Ɏɚɝɡɚɐɫɥɑɕ Ɍɚɜɞɧ [14]. ȮɧɫɎɗɑəəɌɫ 

əɌɘɔ ɛɜɫɘɌɫ ɝɎɫɓɨ ɘɑɒɐɟ Ɏɜɑɘɑəɑɘ ɛɑɜɑɒɌ-

ɞɔɫ ɝɚəəɧɡ Ɍɜɞɑɜɔɕ ɔ ɟɎɑɗɔɣɑəɔɑɘ ɛɚɖɌɓɌ-

ɞɑɗɑɕ ɜȸȶ ɘɚɒɑɞ ɍɧɞɨ ɛɜɚɫɎɗɑəɔɑɘ ɜɑɛɑɜ-

ɠɟɓɔɚəəɚɏɚ ɝɔəɐɜɚɘɌ, ɛɜɔ ɖɚɞɚɜɚɘ əɌɍɗɪ-

ɐɌɑɞɝɫ ɟɎɑɗɔɣɑəɔɑ ɛɑɜɠɟɓɔɔ, ɚɍɟɝɗɚɎɗɑəəɚɑ 

ɛɚɎɧɤɑəɔɑɘ ɖɜɚɎɚɞɚɖɌ Ɏ ɍɌɝɝɑɕəɑ ɝɞɑəɚɓɔ-

ɜɚɎɌəəɚɕ ɐɚ ɚɛɑɜɌɢɔɔ Ɍɜɞɑɜɔɔ, ɜɌɓɎɔɎɌɪ-

ɥɔɘɝɫ ɛɚɝɗɑ ȶɉ ɔ ɛɜɑɎɧɤɌɪɥɔɘ ɘɑɞɌɍɚɗɔ-

ɣɑɝɖɔɑ ɛɚɞɜɑɍəɚɝɞɔ ɘɚɓɏɌ [15, 16]. Ⱥɐəɔɘ ɔɓ 

ɎɌɒəɑɕɤɔɡ ɝɎɚɕɝɞɎ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɫɎɗɫɑɞ-

ɝɫ ɘɑɡɌəɔɓɘ Ɍɟɞɚɜɑɏɟɗɫɢɔɔ, ɚɞɎɑɣɌɪɥɔɕ ɓɌ 

ɛɚɐɐɑɜɒɌəɔɑ ɢɑɜɑɍɜɌɗɨəɚɏɚ ɖɜɚɎɚɞɚɖɌ əɌ 

ɚɛɜɑɐɑɗɑəəɚɘ ɟɜɚɎəɑ. Ȼɜɔ əɌɗɔɣɔɔ ɐɗɔɞɑɗɨ-

əɚ ɝɟɥɑɝɞɎɟɪɥɔɡ ɝɞɑəɚɓɚɎ ɖɌɜɚɞɔɐəɧɡ Ɍɜ-

ɞɑɜɔɕ ɘɚɏɟɞ Ɏɚɓəɔɖəɟɞɨ əɌɜɟɤɑəɔɫ ɘɑɡɌ-

əɔɓɘɚɎ Ɍɟɞɚɜɑɏɟɗɫɢɔɔ, ɣɞɚ, ɛɚ ɘəɑəɔɪ ɜɫɐɌ 

ɌɎɞɚɜɚɎ, ɝɚɓɐɌɑɞ ɛɜɑɐɛɚɝɧɗɖɔ ɐɗɫ ɜɌɓɎɔɞɔɫ 

əɑɎɜɚɗɚɏɔɣɑɝɖɔɡ ɚɝɗɚɒəɑəɔɕ Ɏ ɛɚɝɗɑɚɛɑɜɌ-

ɢɔɚəəɚɘ ɛɑɜɔɚɐɑ, ɖ ɖɚɞɚɜɧɘ ɚɞəɚɝɫɞ əɑ 

ɞɚɗɨɖɚ ɔɤɑɘɔɣɑɝɖɔɑ ɔɓɘɑəɑəɔɫ ɎɝɗɑɐɝɞɎɔɑ 

ɞɜɚɘɍɚɓɌ, ɩɘɍɚɗɔɔ ɔ ɏɔɛɚɛɑɜɠɟɓɔɔ ɏɚɗɚɎəɚɏɚ 

ɘɚɓɏɌ əɌ ɠɚəɑ ɐɗɔɞɑɗɨəɚɏɚ ɛɑɜɑɒɌɞɔɫ ɝɚə-

əɧɡ Ɍɜɞɑɜɔɕ, əɚ ɔ ɏɔɛɑɜɛɑɜɠɟɓɔɪ ɏɚɗɚɎəɚɏɚ 

ɘɚɓɏɌ Ɏ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɘ ɛɑɜɔɚɐɑ əɌ ɠɚəɑ 

ɐɑɓɚɜɏɌəɔɓɌɢɔɔ Ɍɟɞɚɜɑɏɟɗɫɞɚɜəɧɡ ɘɑɡɌəɔɓ-

ɘɚɎ [17]. Ȼɚɗɟɣɑəəɧɑ ɐɌəəɧɑ əɑɝɚɘəɑəəɚ 

ɞɜɑɍɟɪɞ ɝɚɛɚɝɞɌɎɗɑəɔɫ ɝ ɖɗɔəɔɣɑɝɖɚɕ ɖɌɜ-

ɞɔəɚɕ, ɞɌɖ ɖɌɖ əɌ ɝɑɏɚɐəɫɤəɔɕ ɐɑəɨ ɗɔɞɑɜɌ-

ɞɟɜəɧɑ ɐɌəəɧɑ ɟɖɌɓɧɎɌɪɞ əɌ ɞɚ, ɣɞɚ ɚɝəɚɎ-

əɧɘ ɘɑɞɚɐɚɘ ɐɔɌɏəɚɝɞɔɖɔ ɖɚɏəɔɞɔɎəɧɡ 

əɌɜɟɤɑəɔɕ ɟ ɛɌɢɔɑəɞɚɎ ɖɌɜɐɔɚɡɔɜɟɜɏɔɣɑ-

ɝɖɚɏɚ ɛɜɚɠɔɗɫ ɚɝɞɌɑɞɝɫ əɑɕɜɚɛɝɔɡɚɗɚɏɔɣɑ-

ɝɖɚɑ ɞɑɝɞɔɜɚɎɌəɔɑ [18]. Ȯ ɞɚ ɒɑ Ɏɜɑɘɫ ɔɝɝɗɑ-

ɐɚɎɌɞɑɗɔ ɚɞɘɑɣɌɪɞ, ɣɞɚ əɑ ɖɌɒɐɧɕ əɑɕɜɚ-

ɛɝɔɡɚɗɚɏɔɣɑɝɖɔɕ ɞɑɝɞ ɚɍɗɌɐɌɑɞ ɐɚɝɞɌɞɚɣəɚɕ 

ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨɪ ɐɗɫ ɎɧɫɎɗɑəɔɫ ɛɚɝɗɑɚɛɑ-

ɜɌɢɔɚəəɧɡ əɑɎɜɚɗɚɏɔɣɑɝɖɔɡ ɔɓɘɑəɑəɔɕ ɏɚ-

ɗɚɎəɚɏɚ ɘɚɓɏɌ, ɛɚɩɞɚɘɟ əɌɖɚɛɗɑəɔɑ ɐɌəəɧɡ Ɏ 

ɚɍɗɌɝɞɔ əɑɕɜɚɎɔɓɟɌɗɔɓɌɢɔɚəəɧɡ ɘɑɞɚɐɔɖ 

ɍɟɐɑɞ ɝɛɚɝɚɍɝɞɎɚɎɌɞɨ ɛɚɫɎɗɑəɔɪ ɐɚɛɚɗəɔ-

ɞɑɗɨəɧɡ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɡ ɛɜɔɓəɌɖɚɎ ɖɚɏəɔ-

ɞɔɎəɚɕ ɐɔɝɠɟəɖɢɔɔ [19]. 

ȳɌɖɗɪɣɑəɔɑ. 

Ȼɚɗɟɣɑəəɧɑ ɐɌəəɧɑ ɝɎɔɐɑɞɑɗɨɝɞɎɟɪɞ, 

ɣɞɚ ɝɔɘɟɗɨɞɌəəɧɑ ɚɛɑɜɌɞɔɎəɧɑ ɎɘɑɤɌɞɑɗɨ-

ɝɞɎɌ əɌ ɍɜɌɡɔɚɢɑɠɌɗɨəɧɡ ɔ Ɏɑəɑɣəɧɡ Ɍɜɞɑ-

ɜɔɫɡɘɚɏɟɞ ɝɚɛɜɚɎɚɒɐɌɞɨɝɫ ɝəɔɒɑəɔɑɘ ɜɑɏɔ-

ɚəɌɜəɚɏɚ ɘɚɓɏɚɎɚɏɚ ɖɜɚɎɚɞɚɖɌ Ɏ ɛɜɌɎɚɕ ɓɌ-

ɞɧɗɚɣəɚɕ ɐɚɗɑ ɔ Ɏ Ɏɑɜɡəɔɡ ɚɞɐɑɗɌɡ ɚɍɑɔɡ ɞɑ-

ɘɑəəɧɡ ɐɚɗɑɕ, ɟɎɑɗɔɣɑəɔɑɘ ɛɚɖɌɓɌɞɑɗɑɕ 

ɛɑɜɠɟɓɔɔ Ɏ ɗɑɎɚɕ Ɏɔɝɚɣəɚɕ ɐɚɗɑ.  

ȻɚɞɑəɢɔɌɗɨəɚ ɞɜɌɎɘɔɜɟɪɥɔɑ ɠɌɖɞɚɜɧ 

ɚɛɑɜɌɞɔɎəɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ (ɛɜɚɐɚɗɒɔɞɑɗɨ-

əɚɝɞɨ ɔɝɖɟɝɝɞɎɑəəɚɏɚ ɖɜɚɎɚɚɍɜɌɥɑəɔɫ, Ɏɜɑ-

ɘɫ ɛɑɜɑɒɌɞɔɫ Ɍɚɜɞɧ ɔ ɝɚəəɧɡ Ɍɜɞɑɜɔɕ) Ɏɧ-

ɓɧɎɌɪɞ ɓəɌɣɔɘɧɑ ɔɓɘɑəɑəɔɫ ɖɜɚɎɚɞɚɖɌ Ɏ 

ɚɛɜɑɐɑɗɑəəɧɡ ɚɍɗɌɝɞɫɡ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ, ɖɚ-

ɞɚɜɧɑ ɓɌɎɔɝɫɞ ɚɞ Ɏɜɑɘɑəɔ ɎɚɓɐɑɕɝɞɎɔɫ ɔ 

ɐɚɗɒəɧ ɟɣɔɞɧɎɌɞɨɝɫ ɖɌɖ ɠɌɖɞɚɜɧ ɜɔɝɖɌ ɛɚ-

ɝɗɑɚɛɑɜɌɢɔɚəəɧɡ ɗɚɖɌɗɨəɧɡ əɌɜɟɤɑəɔɕ ɏɑ-

ɘɚɐɔəɌɘɔɖɔ. 

ȴɝɞɚɣəɔɖ ɠɔəɌəɝɔɜɚɎɌəɔɫ ɔ ɖɚə-

ɠɗɔɖɞ ɔəɞɑɜɑɝɚɎ. 

ȬɎɞɚɜɧ ɓɌɫɎɗɫɪɞ ɚɍ ɚɞɝɟɞɝɞɎɔɔ ɖɚə-

ɠɗɔɖɞɌ ɔəɞɑɜɑɝɚɎ 

ȻɜɚɓɜɌɣəɚɝɞɨ ɠɔəɌəɝɚɎɚɕ ɐɑɫɞɑɗɨəɚ-

ɝɞɔ: əɔɖɞɚ ɔɓ ɌɎɞɚɜɚɎ əɑ ɔɘɑɑɞ ɠɔəɌəɝɚɎɚɕ 

ɓɌɔəɞɑɜɑɝɚɎɌəəɚɝɞɔ Ɏ ɛɜɑɐɝɞɌɎɗɑəəɧɡ ɘɌɞɑ-

ɜɔɌɗɌɡ ɔ ɘɑɞɚɐɌɡ. 

ȴɝɝɗɑɐɚɎɌəɔɑ Ɏ ɜɌɘɖɌɡ ɠɟəɐɌɘɑəɞɌɗɨ-

əɚɕ ɞɑɘɧ ȹȴȴ ȶȻȽȽȳ çȸɟɗɨɞɔɠɚɖɌɗɨəɧɕ 

Ɍɞɑɜɚɝɖɗɑɜɚɓ ɔ ɖɚɘɚɜɍɔɐəɧɑ ɝɚɝɞɚɫəɔɫ. 

Ⱥɝɚɍɑəəɚɝɞɔ ɐɔɌɏəɚɝɞɔɖɔ, ɟɛɜɌɎɗɑəɔɫ ɜɔɝ-

ɖɌɘɔ Ɏ ɟɝɗɚɎɔɫɡ ɖɜɟɛəɚɏɚ ɛɜɚɘɧɤɗɑəəɚɏɚ 

ɜɑɏɔɚəɌ Ƚɔɍɔɜɔè. 
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ȸȬȯȹȴȾȹȺ-ȼȱȳȺȹȬȹȽȹȬɋ ȾȺȸȺȯȼȬɀȴɋ Ȯ ȰȴȬȯȹȺȽȾȴȶȱ  

ɉȹȾȱȼȺȮȴȼȿȽȹɇɁ ɉȹɂȱɀȬȷȴȾȺȮ ȿ ȰȱȾȱȵ 

 

ȸɌɜɣɑəɖɚ ȹ.Ȯ., ȮɚɕɞɑəɖɚɎ Ȯ.ȭ., ȯɚɜɑɗɔɖ ȱ.Ɋ., Ȱɟɍɔɢɖɔɕ Ȱ.ȷ.,  

ȭɑɐɚɎɌ ȸ.Ȭ., ɃɟɜɖɔəɌ Ȱ.ȹ., ȺɎɣɔəəɔɖɚɎ Ȭ.Ƚ. 
 

ɀȯȭȿ Ȱɑɞɝɖɔɕ əɌɟɣəɚ-ɖɗɔəɔɣɑɝɖɔɕ ɢɑəɞɜ ɔəɠɑɖɢɔɚəəɧɡ ɍɚɗɑɓəɑɕ ɠɑɐɑɜɌɗɨəɚɏɚ ɘɑɐɔɖɚ-ɍɔɚɗɚɏɔɣɑɝɖɚɏɚ ɌɏɑəɞɝɞɎɌ (ɀȯȭȿ 

Ȱȹȶɂȴȭ ɀȸȭȬ ȼɚɝɝɔɔ). ɏ. ȽɌəɖɞ-Ȼɑɞɑɜɍɟɜɏ, ȼɚɝɝɔɫ. 

 

ɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. ȺɢɑəɖɌ ɝɞɜɟɖɞɟɜəɧɡ ɔɓɘɑəɑəɔɕ ɔ ɛɜɚɏəɚɓɔɜɚɎɌəɔɑ ɔɝɡɚɐɌ ɛɚ 

ɐɌəəɧɘ ɘɟɗɨɞɔɛɌɜɌɘɑɞɜɔɣɑɝɖɚɕ ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɚɕ ɞɚɘɚɏɜɌɠɔɔ (ȸȼȾ) ɏɚɗɚɎəɚɏɚ 

ɘɚɓɏɌ ɛɜɔ ɩəɞɑɜɚɎɔɜɟɝəɧɡ ɩəɢɑɠɌɗɔɞɌɡ (ɉɉ) ɟ ɐɑɞɑɕ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. ȺɍɝɗɑɐɚɎɌəɚ 16 ɐɑɞɑɕ Ɏ ɎɚɓɜɌɝɞɑ 8,1Ñ4,6 ɗɑɞ ɝ ɉɉ Ɏ ɚɝɞɜɧɕ ɛɑ-

ɜɔɚɐ ɓɌɍɚɗɑɎɌəɔɫ ɔ ɜɌəəɑɕ ɜɑɖɚəɎɌɗɑɝɢɑəɢɔɔ. ȰɔɌɏəɚɓ ɛɚɐɞɎɑɜɒɐɬə ɗɌɍɚɜɌɞɚɜəɚ 

(Ȼɂȼ ɗɔɖɎɚɜɌ ɔ/ɔɗɔ ɖɜɚɎɔ). ȺɢɑəɖɌ ɝɞɜɟɖɞɟɜəɧɡ ɔɓɘɑəɑəɔɕ ɛɜɚɎɚɐɔɗɌɝɨ ɝ ɛɚɘɚɥɨɪ ȸȼȾ ɏɚ-

ɗɚɎəɚɏɚ ɘɚɓɏɌ Ɏ ɜɑɒɔɘɌɡ Ⱦ1-Ȯȴ, Ⱦ2-Ȯȴ, Flair, Ⱦ1-Ȯȴ ɝ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ, Ɍ ɞɌɖɒɑ ɝ DTI (ɐɔɠ-

ɠɟɓɔɚəəɚ-ɞɑəɓɚɜəɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ), DWI (ɐɔɠɠɟɓɔɚəəɚ-ɎɓɎɑɤɑəəɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ) ɔ ȸȼ-

ɝɛɑɖɞɜɚɝɖɚɛɔɔ (ȸȼȽ).  

ȼɑɓɟɗɨɞɌɞɧ. Ȼɜɔ ȸȼȾ Ɏ 19% ɝɗɟɣɌɑɎ əɌɍɗɪɐɌɗɚɝɨ ɔɓɚɗɔɜɚɎɌəəɚɑ ɛɚɜɌɒɑəɔɑ ɝɞɎɚɗɌ ɏɚ-

ɗɚɎəɚɏɚ ɘɚɓɏɌ (ȯȸ), Ɏ 37% ð ɛɚɜɌɒɑəɔɑ ɝɞɎɚɗɌ ȯȸ ɔ ɐɜɟɏɔɡ ɚɞɐɑɗɚɎ, Ɏ 13% ð ɛɚɜɌɒɑəɔɑ ɐɜɟɏɔɡ 

ɚɞɐɑɗɚɎ ɍɑɓ ɝɞɎɚɗɌ ȯȸ, ɔ Ɏ 31% ð əɑ ɠɔɖɝɔɜɚɎɌɗɚɝɨ ɔɓɘɑəɑəɔɕ. Ȯ 27% ɝɗɟɣɌɑɎ ɍɧɗɔ ɎɧɫɎɗɑəɧ 

ɔɓɘɑəɑəɔɫ ɛɚ DWI, Ɏ 45% ð əɌɖɚɛɗɑəɔɑ ɖɚəɞɜɌɝɞəɚɏɚ ɎɑɥɑɝɞɎɌ, Ɏ 27% ð ɛɚɫɎɗɑəɔɑ ɗɌɖɞɌɞɌ (Lac) 

Ɏ ɚɣɌɏɑ, ɛɚɎɧɤɑəɔɑ ɝɚɚɞəɚɤɑəɔɫ Chol/NAA ɔ ɝəɔɒɑəɔɑ ɝɚɚɞəɚɤɑəɔɫ NAA/Cr ɛɜɔ ȸȼȽ. ȮɧɫɎ-

ɗɑəɚ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɚɑ ɟɎɑɗɔɣɑəɔɑ ADC Ɏ ɚɣɌɏɑ ɛɚɜɌɒɑəɔɫ. Ȯ ɐɔəɌɘɔɖɑ ɓɌɜɑɏɔɝɞɜɔɜɚɎɌ-

əɚ ɟɘɑəɨɤɑəɔɑ ɛɚɖɌɓɌɞɑɗɑɕ ADC Ɏ ɚɣɌɏɑ; ɔɘɑɗɚɝɨ ɛɚɎɧɤɑəɔɑ ɛɚɖɌɓɌɞɑɗɑɕ ɖɚɩɠɠɔɢɔɑəɞɌ 

ɠɜɌɖɢɔɚəəɚɕ Ɍəɔɓɚɞɜɚɛɔɔ (FA) ɛɜɔ DTI, ɝɚɚɞəɚɤɑəɔɫ Chol/NAA ɔ NAA/Cr əɚɜɘɌɗɔɓɚɎɌɗɚɝɨ.  

ȳɌɖɗɪɣɑəɔɑ. ȶɚɘɛɗɑɖɝəɌɫ ȸȼȾ ɛɚɓɎɚɗɫɑɞ ɎɧɫɎɔɞɨ ɔɓɘɑəɑəɔɫ ɘɔɖɜɚɝɞɜɟɖɞɟɜɧ ɍɑɗɚɏɚ 

ɎɑɥɑɝɞɎɌ Ɏ ɚɝɞɜɧɕ ɛɑɜɔɚɐ ɓɌɍɚɗɑɎɌəɔɫ ɝ ɚɢɑəɖɚɕ əɑɕɜɚəɌɗɨəɚɕ ɛɗɚɞəɚɝɞɔ, əɌɗɔɣɔɫ ɌəɌɩɜɚɍəɚ-

ɏɚ ɏɗɔɚɗɔɓɌ, ɐɔɠɠɑɜɑəɢɔɜɚɎɌɞɨ əɌɗɔɣɔɑ ɢɔɞɚɞɚɖɝɔɣɑɝɖɚɏɚ ɔ ɎɌɓɚɏɑəəɚɏɚ ɚɞɑɖɌ. Ȼɜɔ ɚɢɑəɖɑ Ɏ 

ɐɔəɌɘɔɖɑ ɔɘɑɑɞɝɫ ɝəɔɒɑəɔɑ ɖɚɩɠɠɔɢɔɑəɞɌ ADC Ɏ ɚɣɌɏɑ ɛɚɜɌɒɑəɔɫ, ɝɎɔɐɑɞɑɗɨɝɞɎɟɪɥɑɑ ɚ ɜɑ-

ɏɜɑɝɝɑ ɚɞɑɣəɧɡ ɔɓɘɑəɑəɔɕ ɔ ɎɚɝɝɞɌəɚɎɗɑəɔɔ ɠɟəɖɢɔɔ ɛɜɚɎɚɐɫɥɔɡ ɝɔɝɞɑɘ ɘɚɓɏɌ. ȰɌəəɧɑ ȸȼȽ 

ɝɎɔɐɑɞɑɗɨɝɞɎɟɪɞ ɚ ɐɚɝɞɚɎɑɜəɚɘ ɎɚɝɝɞɌəɚɎɗɑəɔɔ ɖɗɑɞɚɣəɚɏɚ ɘɑɞɌɍɚɗɔɓɘɌ ɔ, ɝɚɚɞɎɑɞɝɞɎɑəəɚ, ɚ 

ɍɗɌɏɚɛɜɔɫɞəɚɘ ɔɝɡɚɐɑ ɓɌɍɚɗɑɎɌəɔɫ. 
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MAGNETIC RESONANCE TOMOGRAPHY IN THE DIAGNOSTICS OF ENTEROVIRAL  

ENCEPHALITIS IN CHILDREN 

 

Marchenko N.V., Voitenkov V.B., Gorelik E.Yu., Bedova M.A., Churkina D.N.,  

Dubitsky D.L., Ovchinnikov A.S.  

 
Pediatric Research and Clinical Center for Infectious Diseases. Petersb urg, Russia.  

 

urpose. Assessment of structural changes and prediction of outcome according to multipa-

rameter magnetic resonance imaging (MRI) of the brain in children with enterovirus en-

cephalitis (EE).  

Material and methods . We examined 16 children aged  8.1 Ñ 4.6 years with EE in the acute 

period of the disease and early convalescence. The diagnosis was confirmed with laboratory tests 

(PCR of cerebrospinal fluid and/or blood). Assessment of structural changes was carried out using 

brain MRI in T1 -WI, T2 -WI, Flair, T1 -WI modes with contrast, as well as with DTI, DWI and MR -

spectroscopy.  

Results . According to MRI data, isolated lesion of the brain stem was observed in 19% of cas-

es, the brainstemõs damage and the other brainõs parts in 37%, damage to other parts without the 

brain stem in 13%, and there were no changes in MRI in 31% of cases. Changes in DWI were detect-

ed in 27% of cases, the accumulation of contrast agent in 45% of cases, the appearance of lactate in 

the lesion, an increase in the ratio of Ch ol/NAA and a decrease in the ratio of NAA/Cr by MR spec-

troscopy were observed in 27% of cases. A significant ADC increase in the lesion was revealed. A de-

crease in lesionõs ADC was revealed in dynamics; there was also an increase in DTI fractional anisot-

ropy, a normalization of the Chol/NAA ratio and the NAA/Cr ratio.  

Conclusion . Multiparameter MRI can detect changes in the white matter microstructure in the 

acute period of the disease with an assessment of neuronal density, the presence of anaerobic glioly-

sis, and differentiate the presence of cytotoxic and vasogenic edema. In the dynamics, there is a de-

crease in the ADC coefficient in the lesion, indicating regression of edematous changes and restora-

tion of the function of the brain conducting systems. The  results of MR -spectroscopy indicate a relia-

ble restoration of cellular metabolism, and, accordingly, a favorable outcome of the disease.  

  

Keywords: multiparameter magnetic resonance imaging, enteroviral encephalitis, the brain.  
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əɞɑɜɚɎɔɜɟɝəɌɫ ɔəɠɑɖɢɔɫ ɟ ɐɑɞɑɕ 

ɐɚɝɞɌɞɚɣəɚ ɤɔɜɚɖɚ ɜɌɝɛɜɚɝɞɜɌəɑ-

əɌ, ɎɧɝɚɖɌ ɓəɌɣɔɘɚɝɞɨ ɩəɞɑɜɚɎɔɜɟ-

ɝɚɎ ɛɜɔ əɑɕɜɚɔəɠɑɖɢɔɫɡ ɟ ɐɑɞɑɕ; 

ɝɟɥɑɝɞɎɟɑɞ əɑɚɍɡɚɐɔɘɚɝɞɨ ɛɚɝɞɚ-

ɫəəɚɏɚ ɘɚəɔɞɚɜɔəɏɌ ɔəɠɔɢɔɜɚɎɌəəɚɝɞɔ ɩə-

ɞɑɜɚɎɔɜɟɝɌɘɔ ɟ ɐɑɞɑɕ ɝ əɑɕɜɚɔəɠɑɖɢɔɫɘɔ 

[1]. ȽɞɎɚɗɚɎɚɕ ɩəɢɑɠɌɗɔɞ ð ɝɚɝɞɚɫəɔɑ, ɖɚɞɚ-

ɜɚɑ ɣɌɝɞɚ ɎɧɓɧɎɌɑɞɝɫ ɩəɞɑɜɚɎɔɜɟɝɌɘɔ, Ɏ 

ɣɌɝɞəɚɝɞɔ, ɩəɞɑɜɚɎɔɜɟɝɚɘ 71 (ɉȮ 71) [2, 3]. 

ɉȮ-ɌɝɝɚɢɔɔɜɚɎɌəəɧɕ ɩəɢɑɠɌɗɔɞ ɚɞɗɔɣɌɑɞɝɫ 

ɞɫɒɑɗɧɘ ɞɑɣɑəɔɑɘ ɔ ɫɎɗɫɑɞɝɫ ɣɌɝɞɚɕ ɛɜɔɣɔ-

əɚɕ ɝɘɑɜɞɔ ɟ ɛɌɢɔɑəɞɚɎ, Ɏ ɞɚɘ ɣɔɝɗɑ ɟ ɐɑɞɑɕ 

[4]. ȸɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɌɫ ɞɚɘɚɏɜɌɠɔɫ (ȸȼȾ) 

ɤɔɜɚɖɚ ɛɜɔɘɑəɫɑɞɝɫ ɐɗɫ ɐɔɌɏəɚɝɞɔɖɔ ɔ ɛɜɚ-

ɏəɚɓɔɜɚɎɌəɔɫ ɐɌəəɚɏɚ ɝɚɝɞɚɫəɔɫ, əɑɚɐəɚ-

ɖɜɌɞəɚ ɛɜɑɐɛɜɔəɔɘɌɗɔɝɨ ɛɚɛɧɞɖɔ ɖɚɗɔɣɑ-

ɝɞɎɑəəɚɕ ɚɢɑəɖɔ ɛɚɖɌɓɌɞɑɗɑɕ ɝɞɜɟɖɞɟɜəɚɏɚ 

ȸȼȾ ɛɜɔ əɬɘ [5]. Ȼɜɔ ɝɞɎɚɗɚɎɚɘ ɩəɢɑɠɌɗɔɞɑ 

ɜɑɏɔɝɞɜɔɜɟɪɞɝɫ ɚɛɜɑɐɑɗɬəəɧɑ ɡɌɜɌɖɞɑɜɔ-

ɝɞɔɖɔ ɔəɞɑəɝɔɎəɚɝɞɔ ɝɔɏəɌɗɚɎ Ⱦ1 ɔ Ⱦ2, Ɏ 

ɣɌɝɞəɚɝɞɔ, ɟɝɔɗɑəɔɑɘ ɑɬ əɌ ɏɜɌəɔɢɑ ɘɚɝɞɌ ɔ 

ɛɜɚɐɚɗɏɚɎɌɞɚɏɚ ɘɚɓɏɌ [6]. ȶɚɗɔɣɑɝɞɎɚ ɛɟɍɗɔ-

ɖɌɢɔɕ əɌ ɞɑɘɟ ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɕ ɐɔɌɏəɚ-

ɝɞɔɖɔ ɝɞɎɚɗɚɎɧɡ ɚɣɌɏɚɎ ɛɜɔ ɉȮ-

ɌɝɝɚɢɔɔɜɚɎɌəəɚɘ ɩəɢɑɠɌɗɔɞɑ, Ɏ ɚɝɚɍɑəəɚɝɞɔ 

ɛɚ ɔəɠɚɜɘɌɞɔɎəɚɝɞɔ ɐɌəəɧɡ ɘɟɗɨɞɔɛɌɜɌ-

ɘɑɞɜɔɣɑɝɖɚɕ ȸȼȾ (ɔɝɝɗɑɐɚɎɌəɔɫ Ɏ ɜɑɒɔɘɌɡ 

DWI ɔ DTI) əɑɎɑɗɔɖɚ, ɛɜɔɎɚɐɔɘɧɑ ɐɌəəɧɑ 

ɛɜɚɞɔɎɚɜɑɣɔɎɧ [7]. 

P 

ɉ 
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Ƚ ɌəɌɞɚɘɔɣɑɝɖɚɕ ɞɚɣɖɔ ɓɜɑəɔɫ ɚɣɌɏɚ-

Ɏɚɑ ɛɚɎɜɑɒɐɑəɔɑ ɝɞɎɚɗɌ ɘɚɓɏɌ ɛɜɔ ɉȮ-

ɌɝɝɚɢɔɔɜɚɎɌəəɚɘ ɩəɢɑɠɌɗɔɞɑ ɘɚɒɑɞ Ɏɧɏɗɫ-

ɐɑɞɨ ɖɌɖ ɐɗɔəəɧɕ ɚɣɌɏ ɝɗɚɒəɚɕ ɠɚɜɘɧ [6, 8]. 

Ⱥə ɘɚɒɑɞ ɜɌɝɛɚɗɌɏɌɞɨɝɫ Ɏ ɓɌɐəɑɕ ɣɌɝɞɔ ɘɚ-

ɝɞɌ, əɌ ɏɜɌəɔɢɑ ɝ ɛɜɚɐɚɗɏɚɎɌɞɧɘ ɘɚɓɏɚɘ, 

ɝɞɑɛɑəɨ ɔəɞɑəɝɔɎəɚɝɞɔ ɔɓɘɑəɑəɔɕ ɝɔɗɨəɚ 

ɎɌɜɨɔɜɟɑɞ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɝɞɌɐɔɔ ɔ ɎɧɜɌ-

ɒɑəəɚɝɞɔ ɛɚɜɌɒɑəɔɫ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ [8]. 

ȾɌɖɒɑ ɘɚɒɑɞ ɜɑɏɔɝɞɜɔɜɚɎɌɞɨɝɫ ɘəɚɏɚɚɣɌɏɚ-

Ɏɚɑ ɛɚɜɌɒɑəɔɑ ɂȹȽ, ɎɖɗɪɣɌɫ ɝɞɎɚɗ. ȴɓɘɑəɑ-

əɔɫ ɍɟɐɟɞ ɡɌɜɌɖɞɑɜɔɓɚɎɌɞɨɝɫ ɏɔɛɑɜɔəɞɑə-

ɝɔɎəɧɘ ɝɔɏəɌɗɚɘ əɌ Ⱦ2-Ȯȴ ɔ Flair, ɔɓɚɏɔɛɚ-

ɔəɞɑəɝɔɎəɧɘ ɔɗɔ ɔɓɚɔəɞɑəɝɔɎəɧɘ əɌ Ⱦ1-

Ȯȴ. Ȼɚɝɖɚɗɨɖɟ ɢɔɞɚɞɚɖɝɔɣɑɝɖɔɕ ɚɞɑɖ ɛɜɑɐ-

ɝɞɌɎɗɫɑɞ ɝɚɍɚɕ ɛɑɜɑɜɌɝɛɜɑɐɑɗɑəɔɑ Ɏɚɐɧ ɔɓ 

Ɏəɑɖɗɑɞɚɣəɚɕ Ɏɚ Ɏəɟɞɜɔɖɗɑɞɚɣəɟɪ, ɔ əɑɞ 

ɚɣɑɎɔɐəɧɡ ɔɓɘɑəɑəɔɕ Ⱦ1- ɔɗɔ Ⱦ2-

ɔɓɚɍɜɌɒɑəɔɕ, ɐɔɠɠɟɓɔɚəəɚ-ɎɓɎɑɤɑəəɧɑ 

ɔɓɚɍɜɌɒɑəɔɫ (DWI) ɛɚɓɎɚɗɫɪɞ ɐɚɝɞɚɎɑɜəɚ 

ɎɔɓɟɌɗɔɓɔɜɚɎɌɞɨ ɐɌəəɧɑ ɔɓɘɑəɑəɔɫ. Ȼɚ-

ɝɖɚɗɨɖɟ ɖɗɑɞɖɔ əɌɍɟɡɌɪɞ ɓɌ ɝɣɑɞ ɛɚɝɞɟɛɗɑ-

əɔɫ Ɏəɑɖɗɑɞɚɣəɚɕ Ɏɚɐɧ, ɚɛɜɑɐɑɗɫɑɞɝɫ ɝɚɔɓ-

ɘɑɜɔɘɚɑ ɝəɔɒɑəɔɑ ɐɔɠɠɟɓɔɔ [9]. 

ȹɌ ɝɑɜɔɔ ɔɓɚɍɜɌɒɑəɔɕ DWI ɛɜɔ ɛɚɎɧ-

ɤɑəɔɔ b-ɠɌɖɞɚɜɌ ɐɚ 1000 ɔ əɌɗɔɣɔɔ ɢɔɞɚ-

ɞɚɖɝɔɣɑɝɖɚɏɚ ɚɞɑɖɌ ɍɟɐɑɞ ɚɞɘɑɣɌɑɞɝɫ ɛɚɎɧ-

ɤɑəɔɑ ɔəɞɑəɝɔɎəɚɝɞɔ ɝɔɏəɌɗɌ ɔ, ɝɚɚɞɎɑɞ-

ɝɞɎɑəəɚ, ɝəɔɒɑəɔɑ ɝɔɏəɌɗɌ əɌ ɝɟɘɘɌɜəɚɕ 

ɖɌɜɞɑ ɝ ɔɓɘɑɜɑəɔɑɘ ɖɚɩɠɠɔɢɔɑəɞɌ ɐɔɠɠɟ-

ɓɔɔ (ADC), ɛɜɔ ɎɌɓɚɏɑəəɚɘ ɒɑ ɚɞɑɖɑ ɛɚɎɧ-

ɤɑəɔɫ ɔəɞɑəɝɔɎəɚɝɞɔ ɝɔɏəɌɗɌ Ɏ ɚɣɌɏɑ ɛɜɔ 

ɠɌɖɞɚɜɑ b-1000 əɑ ɍɟɐɑɞ, ɖɌɖ ɔ ɐɚɝɞɚɎɑɜəɚɏɚ 

ɝəɔɒɑəɔɫ ɝɔɏəɌɗɌ əɌ ADC. Ȯ ɣɌɝɞɔ ɔɝɝɗɑɐɚ-

ɎɌəɔɕ ɍɟɐɑɞ ɠɔɖɝɔɜɚɎɌɞɨɝɫ ɞɑəɐɑəɢɔɫ ɖ ɛɚ-

Ɏɧɤɑəɔɪ ɓəɌɣɑəɔɕ ADC. 

Ȼɜɔ ɔɝɛɚɗɨɓɚɎɌəɔɔ ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɔ 

DTI ɔ ɔɓɘɑɜɑəɔɔ ɠɜɌɖɢɔɚəəɚɕ Ɍəɔɓɚɞɜɚɛɔɔ 

ɘɚɒɑɞ ɚɞɘɑɣɌɞɨɝɫ ɝəɔɒɑəɔɑ ɓəɌɣɑəɔɕ FA Ɏ 

ɚɣɌɏɑ ɛɚɜɌɒɑəɔɫ ɝ ɍɚɗɑɑ əɔɓɖɔɘɔ ɓəɌɣɑəɔɫ-

ɘɔ Ɏ ɚɝɞɜɚɘ ɛɑɜɔɚɐɑ ɓɌɍɚɗɑɎɌəɔɫ, ɓɌ ɝɣɑɞ 

əɌɜɟɤɑəɔɫ əɌɛɜɌɎɗɑəəɚɕ ɐɔɠɠɟɓɔɔ ɛɜɚɞɚ-

əɚɎ Ɏɐɚɗɨ Ɏɚɗɚɖɚə ɍɑɗɚɏɚ ɎɑɥɑɝɞɎɌ ɘɚɓɏɌ ɔ 

ɛɚɝɗɑɐɟɪɥɑɘ ɛɚɎɧɤɑəɔɔ ɓəɌɣɑəɔɕ Ɏ ɜɌə-

əɔɕ ɔ ɛɚɓɐəɔɕ ɛɑɜɔɚɐɧ ɜɑɖɚəɎɌɗɑɝɢɑəɢɔɔ. 

FA ɫɎɗɫɑɞɝɫ ɘɑɜɚɕ, ɔɝɛɚɗɨɓɟɑɘɚɕ Ɏ ɐɔɠɠɟ-

ɓɔɚəəɚɕ ɎɔɓɟɌɗɔɓɌɢɔɔ, ɏɐɑ, ɖɌɖ ɝɣɔɞɌɑɞɝɫ, 

ɚəɌ ɚɞɜɌɒɌɑɞ ɛɗɚɞəɚɝɞɨ ɎɚɗɚɖəɌ, ɐɔɌɘɑɞɜ 

ɌɖɝɚəɚɎ ɔ ɛɜɚɢɑɝɝɧ ɘɔɑɗɔəɔɜɚɎɌəɔɫ Ɏ ɍɑɗɚɘ 

ɎɑɥɑɝɞɎɑ. 

Ȼɚɩɞɚɘɟ, ɍɗɌɏɚɐɌɜɫ ɛɚɗɟɣɌɑɘɧɘ ɐɌə-

əɧɘ ɔ ɔɡ ɝɜɌɎəɑəɔɔ Ɏ ɐɔəɌɘɔɖɑ, ɘɧ ɘɚɒɑɘ 

ɚɢɑəɔɞɨ ɛɜɚɢɑɝɝɧ, ɛɜɚɔɝɡɚɐɫɥɔɑ Ɏ ɚɣɌɏɑ 

ɛɚɜɌɒɑəɔɫ, Ɏ ɞɚɘ ɣɔɝɗɑ ɛɑɜɝɛɑɖɞɔɎɧ ɜɌɓɎɔ-

ɞɔɫ əɑɕɜɚɐɑɏɑəɑɜɌɢɔɔ ɔ əɑɕɜɚɜɑɛɌɜɌɢɔɔ 

ɍɑɗɚɏɚ ɎɑɥɑɝɞɎɌ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ, ɛɜɚɫɎɗɫɪ-

ɥɔɑɝɫ ɔɓɘɑəɑəɔɑɘ ɢɔɠɜɚɎɧɡ ɓəɌɣɑəɔɕ ɔɓ-

ɘɑɜɫɑɘɧɡ ɖɚɩɠɠɔɢɔɑəɞɚɎ Ɏ ɛɚɝɗɑɐɚɎɌɞɑɗɨ-

əɚɝɞɫɡ DWI ɔ DTI. 

Ȼɜɔ ȸȼ-ɝɛɑɖɞɜɚɝɖɚɛɔɔ ɛɚ Ɏɚɐɚɜɚɐɟ Ɏ 

ɚɝɞɜɧɕ ɛɑɜɔɚɐ ɓɌɍɚɗɑɎɌəɔɫ ɚɞɘɑɣɌɑɞɝɫ 

ɚɛɜɑɐɑɗɑəəɌɫ ɞɑəɐɑəɢɔɫ Ɏ Ɏɔɐɑ ɛɚɫɎɗɑəɔɫ 

ɛɔɖɌ ɗɌɖɞɌɞɌ ɔ ɗɔɛɔɐɚɎ, ɟɎɑɗɔɣɑəɔɑ ɝɚɐɑɜ-

ɒɌəɔɫ ɡɚɗɔəɌ ɔ ɝɚɚɞəɚɤɑəɔɫ Cho/Cr, ɖɌɖ 

ɝɗɑɐɝɞɎɔɑ ɔəɠɔɗɨɞɜɌɢɔɔ ɘɌɖɜɚɠɌɏɚɎ. ȾɌɖɒɑ 

ɘɚɒɑɞ ɚɞɘɑɣɌɞɨɝɫ ɝəɔɒɑəɔɑ N-

ɌɢɑɞɔɗɌɝɛɌɜɞɌɞɌ ɔ ɝɚɚɞəɚɤɑəɔɫ NAA/Cr ɝ 

ɛɚɝɗɑɐɟɪɥɔɘ ɑɏɚ ɛɚɎɧɤɑəɔɑɘ Ɏ ɐɔəɌɘɔɖɑ. 

ȻɚɖɌɓɌɞɑɗɔ ɖɜɑɌɞɔəɌ ɟɘɑɜɑəəɚ ɝəɔɒɌɪɞɝɫ 

ɔɗɔ ɚɝɞɌɪɞɝɫ Ɏ əɚɜɘɑ.  

Ɂɜɚəɔɣɑɝɖɚɑ ɞɑɣɑəɔɑ ɩəɢɑɠɌɗɔɞɌ ɍɟɐɑɞ 

ɡɌɜɌɖɞɑɜɔɓɚɎɌɞɨɝɫ ɍɚɗɑɑ ɓəɌɣɔɘɧɘ ɝəɔɒɑ-

əɔɑɘ N-ɌɢɑɞɔɗɌɝɛɌɜɞɌɞɌ ɔ ɝɚɚɞəɚɤɑəɔɫ 

NAA/Cr, ɞɌɖ ɖɌɖ ɛɜɚɔɝɡɚɐɔɞ ɛɚɎɜɑɒɐɑəɔɑ 

əɑɕɜɚəɚɎ ɔ ɌɖɝɚəɚɎ ɔ ɝəɔɒɑəɔɑ ɖɜɑɌɞɔəɌ, 

ɖɌɖ ɘɌɜɖɑɜɌ ɩəɑɜɏɑɞɔɣɑɝɖɚɕ ɝɞɌɍɔɗɨəɚɝɞɔ 

ɖɗɑɞɖɔ. Ȼɜɔ ɩɞɚɘ ɟɘɑɜɑəəɚ ɟɎɑɗɔɣɔɞɝɫ ɝɚ-

ɐɑɜɒɌəɔɑ ɡɚɗɔəɌ ɔ ɝɚɚɞəɚɤɑəɔɑ Cho/Cr, Ɍ 

ɞɌɖɒɑ ɟɎɑɗɔɣɔɞɝɫ ɘɔɚ-ɔəɚɓɔɞɚɗ ɔ ɝɚɚɞəɚɤɑ-

əɔɑ mIns/Cr [10]. ȺɣɌɏɔ ɚɍɧɣəɚ ɘəɚɒɑ-

ɝɞɎɑəəɧɑ, Ɍɝɔɘɘɑɞɜɔɣəɧɑ, Ⱦ2-ɏɔɛɑɜɔəɞɑə-

ɝɔɎəɧɑ ɔ əɑ ɎɝɑɏɐɌ əɌɖɌɛɗɔɎɌɪɥɔɑ ɖɚə-

ɞɜɌɝɞəɚɑ ɎɑɥɑɝɞɎɚ Ɏ ɜɑɒɔɘɑ Ⱦ1 [11]. 

ȴɝɡɚɐɫ ɔɓ ɐɌəəɧɡ ɜɌɓɗɔɣəɧɡ ɗɔɞɑɜɌ-

ɞɟɜəɧɡ ɔɝɞɚɣəɔɖɚɎ, Ɏ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ ɚɞ-

ɝɟɞɝɞɎɟɑɞ ɑɐɔəɌɫ ɞɚɣɖɌ ɓɜɑəɔɫ ɚɍ ɔɝɞɔəəɚɕ 

ɐɔɌɏəɚɝɞɔɣɑɝɖɚɕ ɢɑəəɚɝɞɔ, Ɍ ɞɌɖɒɑ ɣɟɎɝɞɎɔ-

ɞɑɗɨəɚɝɞɔ ɘɑɞɚɐɔɖɔ ɘɟɗɨɞɔɛɌɜɌɘɑɞɜɔɣɑɝɖɚɕ 

ȸȼȾ Ɏ ɛɑɐɔɌɞɜɔɣɑɝɖɚɕ ɛɜɌɖɞɔɖɑ ɛɜɔ ɔəɠɑɖ-

ɢɔɚəəɚɘ ɛɚɜɌɒɑəɔɔ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ. Ȯ ɝɎɫ-

ɓɔ ɝ ɩɞɔɘ, ɔɓɟɣɑəɔɑ Ɏɚɓɘɚɒəɚɝɞɑɕ ɘɑɞɚɐɔɖ 

ɘɟɗɨɞɔɛɌɜɌɘɑɞɜɔɣɑɝɖɚɕ ȸȼȾ (ɞɌɖɔɡ ɖɌɖ  

DWI, DTI ɔ ȸȼȽ) Ɏ ɣɌɝɞəɚɝɞɔ ɟ ɐɑɞɑɕ ɝ ɚɝɞ-

ɜɧɘ ɩəɞɑɜɚɎɔɜɟɝəɧɘ ɩəɢɑɠɌɗɔɞɚɘ ɫɎɗɫɑɞɝɫ 

ɎɌɒəɚɕ ɓɌɐɌɣɑɕ, ɖɚɞɚɜɌɫ ɝɞɚɔɞ ɛɑɜɑɐ ɖɚɗ-

ɗɑɖɞɔɎɚɘ ɝɛɑɢɔɌɗɔɝɞɚɎ ɚɞɐɑɗɑəɔɫ ɗɟɣɑɎɚɕ 

ɐɔɌɏəɚɝɞɔɖɔ. ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɚɖɚəɣɌɞɑɗɨəɚɕ 

ɢɑɗɨɪ ɔɝɝɗɑɐɚɎɌəɔɫ ɫɎɔɗɚɝɨ ɟɝɞɌəɚɎɗɑəɔɑ 

ɚɍɦɑɖɞɔɎəɚɕ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɕ ɢɑəəɚɝɞɔ ɜɌɓ-

ɗɔɣəɧɡ ɛɜɚɞɚɖɚɗɚɎ ɛɜɔ ɘɟɗɨɞɔɛɌɜɌɘɑɞɜɔɣɑ-

ɝɖɚɕ ȸȼȾ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ, ɛɚɗɟɣɑəɔɑ ɚɞəɚɝɔ-

ɞɑɗɨəɧɡ ɛɌɜɌɘɑɞɜɔɣɑɝɖɔɡ ɖɜɔɞɑɜɔɑɎ ɔɓɘɑ-

ɜɫɑɘɧɡ ɖɚɩɠɠɔɢɔɑəɞɚɎ ADC ɔ FA Ɏ ɚɣɌɏɑ ɔ 

Ɏəɑ ɚɣɌɏɌ ɛɚɜɌɒɑəɔɫ, ɝɚɚɞəɚɤɑəɔɕ ɛɔɖɚɎ 

ɘɑɞɌɍɚɗɔɞɚɎ ɛɜɔ ɛɚɝɞɛɜɚɢɑɝɝɔəɏɚɎɚɕ ɚɍɜɌ-

ɍɚɞɖɑ ɐɌəəɧɡ Ɏ ɚɝɞɜɟɪ ɠɌɓɟ ɔ ɠɌɓɟ ɜɌəəɑɕ 

ɜɑɖɚəɎɌɗɑɝɢɑəɢɔɔ ɟ ɐɑɞɑɕ ɝ ɚɝɞɜɧɘ ɩəɞɑɜɚ-

Ɏɔɜɟɝəɧɘ ɩəɢɑɠɌɗɔɞɚɘ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ.  

Ⱥɍɦɑɖɞɚɘ əɌɍɗɪɐɑəɔɫ ɫɎɔɗɔɝɨ ɐɑɞɔ ɝ 

ɩəɞɑɜɚɎɔɜɟɝəɧɘ ɩəɢɑɠɌɗɔɞɚɘ (ɉɉ). Ⱥɍɝɗɑɐɚ-

ɎɌəɚ 16 ɐɑɞɑɕ (7 ɘɌɗɨɣɔɖɚɎ ɔ 9 ɐɑɎɚɣɑɖ).  

Ƚɜɑɐəɔɕ ɎɚɓɜɌɝɞ ɏɜɟɛɛɧ ɝɚɝɞɌɎɔɗ 97Ñ55 ɘɑ-

ɝɫɢɑɎ, ɣɞɚ ɝɚɚɞɎɑɞɝɞɎɟɑɞ 8,1Ñ4,6 ɗɑɞ. Ȯ ɏɜɟɛ-

ɛɟ ɝɜɌɎəɑəɔɫ, ɝɚɛɚɝɞɌɎɔɘɟɪ ɛɚ ɛɚɗɟ ɔ Ɏɚɓ-

ɜɌɝɞɟ, ɍɧɗɚ Ɏɖɗɪɣɑəɚ 20 ɐɑɞɑɕ ɍɑɓ ɖɗɔəɔɣɑ-

ɝɖɔɡ ɔ ȸȼ-ɛɜɔɓəɌɖɚɎ ɛɚɜɌɒɑəɔɫ ɢɑəɞɜɌɗɨ-

əɚɕ əɑɜɎəɚɕ ɝɔɝɞɑɘɧ (ɝɜɑɐəɔɕ ɎɚɓɜɌɝɞ 95Ñ 
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40 ɘɑɝ., ɣɞɚ ɝɚɚɞɎɑɞɝɞɎɟɑɞ 7,9Ñ3,3 ɗɑɞ). Ȱɑɞɔ 

ɝ ɉɉ ɏɚɝɛɔɞɌɗɔɓɔɜɚɎɌɗɔɝɨ Ɏ ɖɗɔəɔɖɟ ɀȯȭȿ 

Ȱȹȶɂȴȭ ɀȸȭȬ ȼɚɝɝɔɔ Ɏ ɞɫɒɬɗɚɘ ɝɚɝɞɚɫəɔɔ 

Ɏ ɚɝɞɜɧɕ ɛɑɜɔɚɐ ɉȮ-ɌɝɝɚɢɔɔɜɚɎɌəəɚɏɚ ɩə-

ɢɑɠɌɗɔɞɌ. ȰɔɌɏəɚɓ ɍɧɗ ɛɚɐɞɎɑɜɒɐɬə ɝ ɛɚ-

ɘɚɥɨɪ ɗɌɍɚɜɌɞɚɜəɧɡ ɔɝɝɗɑɐɚɎɌəɔɕ (Ȼɂȼ 

ɗɔɖɎɚɜɌ ɔ/ɔɗɔ ɖɜɚɎɔ). Ȯɝɑɘ ɐɑɞɫɘ ɛɜɚɎɚɐɔ-

ɗɚɝɨ ȸȼȾ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɝ ɎɎɑɐɑəɔɑɘ ɖɚə-

ɞɜɌɝɞəɚɏɚ ɎɑɥɑɝɞɎɌ Ɏ ɚɝɞɜɚɘ ɛɑɜɔɚɐɑ (Ɏ 

ɝɜɑɐəɑɘ əɌ 6 ɐɑəɨ ɚɞ ɜɌɓɎɔɞɔɫ ɝɔɘɛɞɚɘɚɎ) ɔ 

Ɏ ɛɑɜɔɚɐɑ ɜɌəəɑɕ ɜɑɖɚəɎɌɗɑɝɢɑəɢɔɔ (Ɏ ɝɜɑɐ-

əɑɘ əɌ 30 ɐɑəɨ ɚɞ ɜɌɓɎɔɞɔɫ ɝɔɘɛɞɚɘɚɎ).  

ȺɛɞɔɘɔɓɔɜɚɎɌəəɧɕ ɛɜɚɞɚɖɚɗ ɘɟɗɨɞɔ-

ɛɌɜɌɘɑɞɜɔɣɑɝɖɚɕ ȸȼȾ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ Ɏɖɗɪ-

ɣɌɗ ɛɜɚɏɜɌɘɘɧ Ⱦ2-Ȯȴ, Flair, SWI (ɔɓɚɍɜɌɒɑ-

əɔɫ, ɎɓɎɑɤɑəəɧɑ ɛɚ ɘɌɏəɔɞəɚɕ Ɏɚɝɛɜɔɔɘɣɔ-

Ɏɚɝɞɔ), DWI, DTI, ȸȼȽ, 3DȾ1-Ȯȴ ɐɚ ɔ ɛɚɝɗɑ 

ɎəɟɞɜɔɎɑəəɚɏɚ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ. Ⱥɍɥɑɑ 

Ɏɜɑɘɫ ɔɝɝɗɑɐɚɎɌəɔɫ Ɏ ɝɜɑɐəɑɘ ɝɚɝɞɌɎɗɫɗɚ 35 

ɘɔəɟɞ. Ȼɜɔ əɑɚɍɡɚɐɔɘɚɝɞɔ ɔ ɝ ɢɑɗɨɪ ɔɝɖɗɪ-

ɣɑəɔɫ ɐɎɔɏɌɞɑɗɨəɧɡ ɌɜɞɑɠɌɖɞɚɎ ɛɜɔɘɑəɫɗɝɫ 

ɎəɟɞɜɔɎɑəəɧɕ əɌɜɖɚɓ ɎɜɌɣɚɘ Ɍəɑɝɞɑɓɔɚɗɚ-

ɏɚɘ ɝ ɘɚəɔɞɚɜɔəɏɚɘ ɎɔɞɌɗɨəɧɡ ɠɟəɖɢɔɕ (ɣɌ-

ɝɞɚɞɌ ɛɟɗɨɝɌ, ɐɧɡɌəɔɫ, ɉȶȯ, SpO2) əɌ ɛɜɚ-

ɞɫɒɑəɔɔ Ɏɝɑɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ. Ȱɗɫ Ɏəɟɞɜɔ-

Ɏɑəəɚɏɚ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ ɔɝɛɚɗɨɓɚɎɌɗɝɫ 

ɛɌɜɌɘɌɏəɔɞəɧɕ ɖɚəɞɜɌɝɞəɧɕ ɛɜɑɛɌɜɌɞ əɌ 

ɚɝəɚɎɑ ɐɑɕɝɞɎɟɪɥɑɏɚ ɎɑɥɑɝɞɎɌ çȯɌɐɚɍɟɞɜɚɗè, 

ɖɚɞɚɜɧɕ ɚɍɗɌɐɌɑɞ ɡɚɜɚɤɔɘ ɛɜɚɠɔɗɑɘ ɍɑɓ-

ɚɛɌɝəɚɝɞɔ ɔ ɜɌɓɜɑɤɑə ɖ ɛɜɔɘɑəɑəɔɪ ɟ ɐɑɞɑɕ 

Ɏɝɑɡ ɎɚɓɜɌɝɞɚɎ. ȶɚəɞɜɌɝɞəɧɕ ɛɜɑɛɌɜɌɞ ɎɎɚ-

ɐɔɗɝɫ ɎəɟɞɜɔɎɑəəɚ Ɏ ɐɚɓɔɜɚɎɖɑ 0,1 ɘɘɚɗɨ/ɖɏ 

ɘɌɝɝɧ ɞɑɗɌ ɛɌɢɔɑəɞɌ. 

Ȼɜɔ ɛɜɚɎɑɐɑəɔɔ ȸȼȾ ɔɝɛɚɗɨɓɚɎɌɗɔɝɨ 

ɞɌɖɔɑ ɝɞɜɟɖɞɟɜəɧɑ ɛɜɚɞɚɖɚɗɧ, ɖɌɖ Ⱦ2-Ȯȴ Ɏ 

ɌɖɝɔɌɗɨəɚɕ ɔ ɝɌɏɔɞɞɌɗɨəɚɕ ɛɗɚɝɖɚɝɞɫɡ (ȴȻ 

ɞɟɜɍɚɝɛɔəɚɎɚɑ ɩɡɚ), TR 4000 ɘɝ, TE 110 ɘɝ, 

FOV 230x230 ɘɘ, ɘɌɞɜɔɢɌ ɐɌəəɧɡ 384x384, 

NSA=1, ɞɚɗɥɔəɌ ɝɜɑɓɌ 4,6 ɘɘ, ɖɚɗɔɣɑɝɞɎɚ 

ɝɜɑɓɚɎ 32-48, Ɏɜɑɘɫ ɝɍɚɜɌ ɐɌəəɧɡ 5 ɘɔəɟɞ 

12 ɝɑɖɟəɐ). 3DT1-Ȯȴ ɐɚ ɔ ɛɚɝɗɑ ɎəɟɞɜɔɎɑə-

əɚɏɚ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ (ɞɜɑɡɘɑɜəɌɫ ȴȻ ɔə-

Ɏɑɜɝɔɫ ɎɚɝɝɞɌəɚɎɗɑəɔɑ TR 7,0 ɘɝ TE 3,4 ɘɝ, 

FOV 250x250 ɘɘ, ɘɌɞɜɔɢɌ ɐɌəəɧɡ 252ɡ250 

ɘɘ, NSA=1, ɞɚɗɥɔəɌ ɝɜɑɓɌ 1,8 ɘɘ; ɖɚɗɔɣɑ-

ɝɞɎɚ ɝɜɑɓɚɎ 160; Ɏɜɑɘɫ ɝɍɚɜɌ ɐɌəəɧɡ 2 ɘɔə. 

18 ɝ). ȰɌəəɌɫ ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɨ ɞɌɖɒɑ ɔɝ-

ɛɚɗɨɓɚɎɌɗɌɝɨ ɐɗɫ ɚɢɑəɖɔ əɌɜɟɤɑəɔɫ ɏɑɘɌɞɚ-

ɩəɢɑɠɌɗɔɣɑɝɖɚɏɚ ɍɌɜɨɑɜɌ ɓɌ ɝɣɬɞ ɔɝɛɚɗɨɓɚ-

ɎɌəɔɫ ɎəɟɞɜɔɎɑəəɚɏɚ ɍɚɗɪɝəɚɏɚ ɎɎɑɐɑəɔɫ 

ɛɌɜɌɘɌɏəɔɞəɚɏɚ ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ Ɏ 

ɝɞɌəɐɌɜɞəɚɕ ɐɚɓɔɜɚɎɖɑ (0,1 ɘɘɚɗɨ/ɖɏ ɎɑɝɌ 

ɞɑɗɌ), ɝ ɛɜɔɘɑəɑəɔɑɘ ɛɜɔ ɛɚɝɞɛɜɚɢɑɝɝɔəɏɚ-

Ɏɚɕ ɘɑɞɚɐɔɖɔ ɢɔɠɜɚɎɚɕ ɝɟɍɞɜɌɖɢɔɔ. Ȼɜɔɘɑ-

əɫɗɝɫ ɛɜɚɞɚɖɚɗ Flair Ɏ ɌɖɝɔɌɗɨəɚɕ ɛɗɚɝɖɚɝɞɔ 

(ȴȻ ɔəɎɑɜɝɔɫ ɎɚɝɝɞɌəɚɎɗɑəɔɑ ɝ ɛɚɐɌɎɗɑəɔɑɘ 

ɝɔɏəɌɗɌ ɚɞ ɝɎɚɍɚɐəɚɕ ɒɔɐɖɚɝɞɔ), TR 8500 ɘɝ, 

TE 140 ɘɝ, FOV 230x230 ɘɘ, ɘɌɞɜɔɢɌ ɐɌə-

əɧɡ 240ɡ240, NSA=1, ɞɚɗɥɔəɌ ɝɜɑɓɌ 4 ɘɘ, 

ɖɚɗɔɣɑɝɞɎɚ ɝɜɑɓɚɎ 24-36, Ɏɜɑɘɫ ɝɍɚɜɌ ɐɌə-

əɧɡ 3 ɘɔəɟɞɧ 50 ɝɑɖɟəɐ). ȰɌəəɧɕ ɛɜɚɞɚɖɚɗ 

ɍɧɗ ɚɛɞɔɘɔɓɔɜɚɎɌə ɓɌ ɝɣɬɞ ɟɘɑəɨɤɑəɔɫ 

Ɏɜɑɘɑəɔ ɝɍɚɜɌ ɐɌəəɧɡ. Ⱥə ɛɚɓɎɚɗɫɑɞ ɟɗɟɣ-

ɤɔɞɨ ɖɌɣɑɝɞɎɚ ɎɔɓɟɌɗɔɓɌɢɔɔ ɔ ɞɚɣəɚɝɞɨ Ɏ 

ɎɧɫɎɗɑəɔɔ ɚɣɌɏɚɎ ɛɚɜɌɒɑəɔɫ Ɏ ɎɑɥɑɝɞɎɑ ɏɚ-

ɗɚɎəɚɏɚ ɘɚɓɏɌ ɛɜɔ ɩəɢɑɠɌɗɔɞɑ, ɛɜɑɐɛɚɣɞɔɞɑ-

ɗɑə ɛɜɔ ɜɑɌɖɞɔɎəɧɡ ɔɓɘɑəɑəɔɫɡ ɘɚɓɏɚɎɧɡ 

ɚɍɚɗɚɣɑɖ. ȾɌɖɒɑ, ɚɛɞɔɘɔɓɔɜɚɎɌəəɧɕ Flair 

ɛɜɚɞɚɖɚɗ ɎɖɗɪɣɌɗɝɫ Ɏ əɌɍɚɜ ɛɚɝɞɖɚəɞɜɌɝɞ-

əɧɡ ɝɑɜɔɕ, ɣɞɚ ɛɚɎɧɤɌɗɚ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ Ɏ 

ɎɧɫɎɗɑəɔɔ ɟɣɌɝɞɖɚɎ ɚɞɝɜɚɣɑəəɚɏɚ əɌɖɚɛɗɑ-

əɔɫ ɛɌɜɌɘɌɏəɔɞəɚɏɚ ɖɚəɞɜɌɝɞɌ Ɏ ɚɣɌɏɌɡ ɛɚ-

ɜɌɒɑəɔɫ ɔ ɚɍɚɗɚɣɖɌɡ, ɞɌɖɔɘ ɚɍɜɌɓɚɘ, ɛɜɑɐɚ-

ɝɞɌɎɗɫɗɚ ɎɌɒəɟɪ ɔəɠɚɜɘɌɢɔɪ ɚ əɌɗɔɣɔɔ 

ɛɜɔɓəɌɖɚɎ ɛɚɎɜɑɒɐɑəɔɫ ɏɑɘɌɞɚɩəɢɑɠɌɗɔɣɑ-

ɝɖɚɏɚ ɍɌɜɨɑɜɌ. Ȼɜɚɞɚɖɚɗ SWI (ɔɓɚɍɜɌɒɑəɔɫ, 

ɎɓɎɑɤɑəəɧɑ ɛɚ ɘɌɏəɔɞəɚɕ ɎɚɝɛɜɔɔɘɣɔɎɚɝɞɔ, 

TR 51 ɘɝ TE 12 ɘɝ, FOV 230x184 ɘɘ, ɘɌɞɜɔ-

ɢɌ ɐɌəəɧɡ 244x118, NSA=1, ɞɚɗɥɔəɌ ɝɜɑɓɌ 

3,0 ɘɘ, ɖɚɗɔɣɑɝɞɎɚ ɝɜɑɓɚɎ 60-90, Ɏɜɑɘɫ ɝɍɚ-

ɜɌ ɐɌəəɧɡ 5 ɘɔəɟɞ 52 ɝɑɖɟəɐɧ), ɔɝɛɚɗɨɓɚ-

ɎɌɗɝɫ ɐɗɫ ɚɢɑəɖɔ əɌɗɔɣɔɫ ɏɑɘɚɜɜɌɏɔɕ, ɟɞɚɣ-

əɑəɔɫ ɡɌɜɌɖɞɑɜɌ ɔəɞɜɌɌɖɝɔɌɗɨəɧɡ ɖɜɚɎɚɔɓ-

ɗɔɫəɔɕ.  

ȶɜɚɘɑ ɞɚɏɚ, ɛɜɔ ɘɟɗɨɞɔɛɌɜɌɘɑɞɜɔɣɑ-

ɝɖɚɕ ȸȼȾ ɛɜɚɎɚɐɔɗɔɝɨ DWI (ȴȻ SE-EPI, TR 

3646 ɘɝ, TE 85 ɘɝ, ɏɜɌɐɔɑəɞɧ ɐɔɠɠɟɓɔɔ b=0, 

b=500, b=1000 ɝ/ɘɘİ, EPI-ɠɌɖɞɚɜ 53, FOV 

230x230 ɘɘ, ɘɌɞɜɔɢɌ ɐɌəəɧɡ 152x106, 

NSA=1, ɞɚɗɥɔəɌ ɝɜɑɓɌ 5 ɘɘ, ɖɚɗɔɣɑɝɞɎɚ ɝɜɑ-

ɓɚɎ 23-25, Ɏɜɑɘɫ ɝɍɚɜɌ ɐɌəəɧɡ 1 ɘɔəɟɞɌ 6 

ɝɑɖɟəɐ, ɝ ɌɎɞɚɘɌɞɔɣɑɝɖɔɘ ɛɚɝɞɜɚɑəɔɑɘ ɖɌɜɞ 

ɔɓɘɑɜɫɑɘɚɏɚ ɖɚɩɠɠɔɢɔɑəɞɌ ɐɔɠɠɟɓɔɔ ADC. 

Ȼɜɚɞɚɖɚɗ DWI Ɏ əɌɤɑɘ ɎɌɜɔɌəɞɑ ɘɟɗɨɞɔɛɌ-

ɜɌɘɑɞɜɔɣɑɝɖɚɕ ȸȼȾ ɍɧɗ ɚɍɗɔɏɌɞəɧɘ, ɔ ɚɛ-

ɞɔɘɔɓɔɜɚɎɌə ɓɌ ɝɣɬɞ ɟɘɑəɨɤɑəɔɫ Ɏɜɑɘɑəɔ 

ɝɍɚɜɌ ɐɌəəɧɡ Ɏ ɞɜɑɡ əɌɛɜɌɎɗɑəɔɫɡ ɝ ɌɎɞɚɘɌ-

ɞɔɣɑɝɖɔɘ ɛɚɝɞɜɚɑəɔɑɘ ɖɌɜɞ ADC, ɣɞɚ ɟɝɖɚ-

ɜɔɗɚ ɛɚɝɞɛɜɚɢɑɝɝɔəɏɚɎɟɪ ɚɍɜɌɍɚɞɖɟ ɐɌəəɧɡ 

ɟɜɏɑəɞəɧɡ ɛɌɢɔɑəɞɚɎ. Ȯ ɞɚ ɒɑ Ɏɜɑɘɫ, Ɏ 

ɍɚɗɨɤɔəɝɞɎɑ ɐɑɞɝɖɔɡ ɝɞɌɢɔɚəɌɜɚɎ ɔəɠɑɖɢɔ-

ɚəəɚɏɚ ɛɜɚɠɔɗɫ, ɛɜɚɞɚɖɚɗ DWI ɫɎɗɫɑɞ ɠɌ-

ɖɟɗɨɞɌɞɔɎəɧɘ ɔ ɓɌɣɌɝɞɟɪ ɔɝɖɗɪɣɌɑɞɝɫ ɔɓ 

əɌɍɚɜɌ ɎɔɓɟɌɗɔɓɌɢɔɔ ȸȼȾ ɛɌɢɔɑəɞɚɎ, Ɏ ɛɚɗɨ-

ɓɟ ɛɚɗɟɣɑəɔɫ ɝɞɜɟɖɞɟɜəɧɡ ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚ-

ɝɞɑɕ (Ⱦ2-Ȯȴ, Ⱦ1-Ȯȴ ɔ FLAIR), ɣɞɚ ɚɏɜɌəɔɣɔ-

ɎɌɑɞ Ɏɚɓɘɚɒəɚɝɞɔ Ɏɧɝɚɖɚɛɚɗɨəɚɕ ȸȼȾ Ɏ Ɏɧ-

ɫɎɗɑəɔɔ ɔɤɑɘɔɔ ɘɚɓɏɚɎɚɕ ɞɖɌəɔ ɛɜɔ ɚɝɞɜɚɘ 

ɩəɞɑɜɚɎɔɜɟɝəɚɘ ɩəɢɑɠɌɗɔɞɑ ɟ ɐɑɞɑɕ, ȸȼȽ 

(ɘəɚɏɚɎɚɖɝɑɗɨəɌɫ ȸȼ-ɝɛɑɖɞɜɚɝɖɚɛɔɫ ɛɚ ɛɜɚ-

ɞɚɖɚɗɟ s2D_PRESS_144, TR 2000 ɘɝ, TE 144 

ɘɝ, FOV, 230x230 ɘɘ, ɘɌɞɜɔɢɌ ɐɌəəɧɡ 

23ɡ19, NSA=1 ɜɌɓɘɑɜ Ɏɚɖɝɑɗɫ 10x10,1x15 ɘɘ, 

Ɏɜɑɘɫ ɝɍɚɜɌ ɐɌəəɧɡ 5 ɘɔə. 52 ɝ). Ȼɜɔ ɛɚɝɞ-

ɛɜɚɢɑɝɝɔəɏɚɎɚɕ ɚɍɜɌɍɚɞɖɑ ɐɌəəɧɡ ȸȼȽ ɚɢɑ-

əɔɎɌɗɔɝɨ ɚɞəɚɝɔɞɑɗɨəɧɑ ɝɚɚɞəɚɤɑəɔɫ ɚɝ-

əɚɎəɧɡ əɑɕɜɚɘɑɞɌɍɚɗɔɞɚɎ (Chol/NAA, 

NAA/Cr ɔ Chol/Cr, Lac) əɌ ɏɜɌɠɔɖɑ, DTI (ȴȻ 
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SE-EPI, TR 2919 ɘɝ, TE 84 ɘɝ, ɏɜɌɐɔɑəɞɧ 

ɐɔɠɠɟɓɔɔ b=0, b=500, b=1000 ɝ/ɘɘİ Ɏ 32 

əɌɛɜɌɎɗɑəɔɫɡ, EPI-ɠɌɖɞɚɜ 45, NSA=2, FOV 

224x224 ɘɘ, ɘɌɞɜɔɢɌ ɐɌəəɧɡ 92x90, ɞɚɗɥɔ-

əɌ ɝɜɑɓɌ 2,5 ɘɘ, ɖɚɗɔɣɑɝɞɎɚ ɝɜɑɓɚɎ 48-50, 

Ɏɜɑɘɫ ɝɍɚɜɌ ɐɌəəɧɡ 6 ɘɔəɟɞ 8 ɝɑɖɟəɐ). Ȼɜɔ 

ɛɚɝɞɛɜɚɢɑɝɝɔəɏɚɎɚɕ ɚɍɜɌɍɚɞɖɑ ɐɌəəɧɡ DTI 

ɚɝɟɥɑɝɞɎɗɫɗɚɝɨ ɛɚɝɞɜɚɑəɔɑ ɖɌɜɞ ɠɜɌɖɢɔɚə-

əɚɕ Ɍəɔɓɚɞɜɚɛɔɔ, ɞɜɌɖɞɚɏɜɌɠɔɫ ɛɜɚɎɚɐɫɥɔɡ 

ɛɟɞɑɕ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ. Ȼɜɔ ɎɧɫɎɗɑəɔɔ ɚɣɌ-

ɏɚɎɧɡ ɔɓɘɑəɑəɔɕ Ɏ ɎɑɥɑɝɞɎɑ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ 

Ɏ ɡɚɐɑ ɛɚɝɞɛɜɚɢɑɝɝɔəɏɚɎɚɕ ɚɍɜɌɍɚɞɖɔ ɐɌə-

əɧɡ ɐɔɠɠɟɓɔɚəəɧɡ ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɑɕ 

ɛɜɚɎɚɐɔɗɚɝɨ ɔɓɘɑɜɑəɔɑ ɓəɌɣɑəɔɕ ɖɚɩɠɠɔɢɔ-

ɑəɞɚɎ ADC ɔ FA Ɏ ɚɣɌɏɑ ɛɚɜɌɒɑəɔɫ ɔ Ɏəɑ 

ɚɣɌɏɌ Ɏ ɖɚəɞɜɗɌɞɑɜɌɗɨəɚɘ ɛɚɗɟɤɌɜɔɔ ɏɚɗɚɎ-

əɚɏɚ ɘɚɓɏɌ. 

ȽɞɌɞɔɝɞɔɣɑɝɖɌɫ ɚɍɜɌɍɚɞɖɌ ɐɌəəɧɡ 

ɚɝɟɥɑɝɞɎɗɫɗɌɝɨ ɝ ɛɚɘɚɥɨɪ ɛɜɔɖɗɌɐəɚɏɚ ɛɜɚ-

ɏɜɌɘɘəɚɏɚ ɚɍɑɝɛɑɣɑəɔɫ: Microsoft Excel, 

Statistica 10. ȿɣɔɞɧɎɌɫ əɑɍɚɗɨɤɚɕ ɜɌɓɘɑɜ 

Ɏɧɍɚɜɖɔ, ɐɗɫ ɚɢɑəɖɔ ɜɌɓəɔɢɧ ɘɑɒɐɟ ɐɎɟɘɫ 

əɑɓɌɎɔɝɔɘɧɘɔ ɎɧɍɚɜɖɌɘɔ ɔɝɛɚɗɨɓɚɎɌɗɝɫ 

əɑɛɌɜɌɘɑɞɜɔɣɑɝɖɔɕ U-ɖɜɔɞɑɜɔɕ ȸɌəəɌ-

ȿɔɞəɔ, ɟɜɚɎɑəɨ ɓəɌɣɔɘɚɝɞɔ ɛɜɔəɫɞ p=0,05.  

Ȯɝɑ ɟɣɌɝɞəɔɖɔ ɛɚɐɛɔɝɧɎɌɗɔ ɔəɠɚɜɘɔ-

ɜɚɎɌəəɚɑ ɝɚɏɗɌɝɔɑ ɚɍ ɟɣɌɝɞɔɔ Ɏ ɔɝɝɗɑɐɚɎɌ-

əɔɔ, ɑɏɚ ɢɑɗɨ ɍɧɗɌ ɛɚɗəɚɝɞɨɪ ɔɘ ɚɍɦɫɝəɑəɌ. 

ȼɌɍɚɞɌ ɎɧɛɚɗəɫɗɌɝɨ Ɏ ɝɚɚɞɎɑɞɝɞɎɔɔ ɝ ɩɞɔɣɑ-

ɝɖɔɘɔ əɚɜɘɌɘɔ Ɂɑɗɨɝɔəɖɝɖɚɕ ɐɑɖɗɌɜɌɢɔɔ 

Ȯɝɑɘɔɜəɚɕ ɘɑɐɔɢɔəɝɖɚɕ ɌɝɝɚɢɔɌɢɔɔ çɉɞɔ-

ɣɑɝɖɔɑ ɛɜɔəɢɔɛɧ ɛɜɚɎɑɐɑəɔɫ əɌɟɣəɧɡ ɘɑ-

ɐɔɢɔəɝɖɔɡ ɔɝɝɗɑɐɚɎɌəɔɕ ɝ ɟɣɌɝɞɔɑɘ ɣɑɗɚɎɑ-

ɖɌè ɝ ɛɚɛɜɌɎɖɌɘɔ 2013 ɏ. ɔ çȻɜɌɎɔɗɌɘɔ ɖɗɔ-

əɔɣɑɝɖɚɕ ɛɜɌɖɞɔɖɔ Ɏ ȼɚɝɝɔɕɝɖɚɕ ɀɑɐɑɜɌ-

ɢɔɔè, ɟɞɎɑɜɒɐɬəəɧɘɔ ȻɜɔɖɌɓɚɘ ȸɔəɓɐɜɌɎɌ 

ȼɀ ʈ266 ɚɞ 19.06.2003 ɏ. 

ȼɑɓɟɗɨɞɌɞɧ ɔ ɚɍɝɟɒɐɑəɔɑ.  

ȿ 11 ɔɓ 16 ɛɌɢɔɑəɞɚɎ (69%) ɓɌɍɚɗɑɎɌəɔɑ 

ɛɜɚɫɎɔɗɚɝɨ Ɏ ɛɑɜɔɚɐ ɝ ɌɎɏɟɝɞɌ ɛɚ əɚɫɍɜɨ, ɣɞɚ 

ɛɚɐɞɎɑɜɒɐɌɑɞ ɗɑɞəɑ-ɚɝɑəəɪɪ ɝɑɓɚəəɚɝɞɨ ɩə-

ɞɑɜɚɎɔɜɟɝəɚɕ ɔəɠɑɖɢɔɔ. ȳɌɍɚɗɑɎɌəɔɑ ɣɌɥɑ 

ɜɌɓɎɔɎɌɗɚɝɨ ɚɝɞɜɚ ð 56%, Ɏ ɚɝɞɌɗɨəɧɡ 

əɌɍɗɪɐɑəɔɫɡ ð ɛɚɐɚɝɞɜɚ, əɌ ɛɜɚɞɫɒɑəɔɔ 3-6 

ɝɟɞɚɖ. ȿ Ɏɝɑɡ ɐɑɞɑɕ ɓɌɍɚɗɑɎɌəɔɑ ɘɌəɔɠɑɝɞɔ-

ɜɚɎɌɗɚ ɝ ɔəɠɑɖɢɔɚəəɚɏɚ ɝɔəɐɜɚɘɌ, ɣɌɥɑ ɝ 

ɝɟɍɠɑɍɜɔɗɨəɚɕ ɗɔɡɚɜɌɐɖɚɕ (63%) ɔ ɟɘɑɜɑəəɚ 

ɎɧɜɌɒɑəəɧɘɔ ɝɔɘɛɞɚɘɌɘɔ ɔəɞɚɖɝɔɖɌɢɔɔ. 

ȹɑɎɜɚɗɚɏɔɣɑɝɖɔɑ ɛɜɚɫɎɗɑəɔɫ ɎɧɫɎɗɫɗɔɝɨ əɌ 

2-4 ɝɟɞɖɔ ɚɞ ɜɌɓɎɔɞɔɫ ɔəɠɑɖɢɔɔ. ȻɜɑɚɍɗɌɐɌ-

ɗɌ ɚɣɌɏɚɎɌɫ əɑɎɜɚɗɚɏɔɣɑɝɖɌɫ ɝɔɘɛɞɚɘɌɞɔɖɌ, 

ɔɘɑɎɤɌɫ ɘɑɝɞɚ Ɏ ɚɝɞɜɚɘ ɛɑɜɔɚɐɑ ɟ 13 ɔɓ 16 

ɛɌɢɔɑəɞɚɎ (81%). ȹɌɔɍɚɗɑɑ ɣɌɝɞɚ ɚɞɘɑɣɌɗɔɝɨ 

ɖɚɚɜɐɔəɌɞɚɜəɧɑ əɌɜɟɤɑəɔɫ Ɏ Ɏɔɐɑ ɛɜɑɔɘɟ-

ɥɑɝɞɎɑəəɚ ɞɟɗɚɎɔɥəɚɕ ɌɞɌɖɝɔɔ (63%) ɔ ɔɓ-

ɘɑəɑəɔɫ ɝɚ ɝɞɚɜɚəɧ ɣɑɜɑɛəɚ-ɘɚɓɏɚɎɧɡ əɑ-

ɜɎɚɎ (50%), ɣɌɥɑ Ɏ Ɏɔɐɑ ɚɐəɚɝɞɚɜɚəəɑɏɚ ɛɌ-

ɜɑɓɌ ɘɔɘɔɣɑɝɖɚɕ ɘɟɝɖɟɗɌɞɟɜɧ ɔ/ɔɗɔ əɌɜɟ-

ɤɑəɔɫ ɠɟəɖɢɔɔ ɏɗɌɓɚɐɎɔɏɌɞɑɗɨəɧɡ əɑɜɎɚɎ. ȿ 

6 ɛɌɢɔɑəɞɚɎ (38%) ɔɘɑɗɔ ɘɑɝɞɚ ɛɌɜɑɓɧ, ɣɌɥɑ 

ɛɚ ɏɑɘɔɞɔɛɟ. ȺɍɥɑɘɚɓɏɚɎɚɕ ɝɔəɐɜɚɘ ɔɘɑɗ 

ɘɑɝɞɚ ɟ 4 ɍɚɗɨəɧɡ (25%), ɔɓ əɔɡ ɟ 3 ɚɞɘɑɣɌ-

ɗɚɝɨ ɟɏəɑɞɑəɔɑ ɝɚɓəɌəɔɫ ɐɚ ɏɗɟɍɚɖɚɏɚ ɝɚɛɚ-

ɜɌ/ɖɚɘɧ, ɣɞɚ ɞɜɑɍɚɎɌɗɚ ɛɜɚɎɑɐɑəɔɫ ɜɑɌəɔ-

ɘɌɢɔɚəəɧɡ ɘɑɜɚɛɜɔɫɞɔɕ. ȿ ɚɐəɚɏɚ ɔɓ ɩɞɔɡ 

ɛɌɢɔɑəɞɚɎ Ɏ ɚɝɞɜɚɘ ɛɑɜɔɚɐɑ ɓɌɍɚɗɑɎɌəɔɫ 

ɜɌɓɎɔɗɔɝɨ ɚɝɞɜɧɑ ɝɔɘɛɞɚɘɌɞɔɣɑɝɖɔɑ ɛɜɔ-

ɝɞɟɛɧ ɝ ɠɚɜɘɔɜɚɎɌəɔɑɘ Ɏ ɐɌɗɨəɑɕɤɑɘ 

ɝɔɘɛɞɚɘɌɞɔɣɑɝɖɚɕ (ɝɞɜɟɖɞɟɜəɚɕ) ɠɌɜɘɌɖɚ-

ɜɑɓɔɝɞɑəɞəɚɕ ɩɛɔɗɑɛɝɔɔ. ȸɑəɔəɏɑɌɗɨəɧɕ 

ɝɔɘɛɞɚɘɚɖɚɘɛɗɑɖɝ ɚɛɜɑɐɑɗɫɗɝɫ ɟ 7 ɛɌɢɔɑə-

ɞɚɎ (44%) ɔ ɝɚɛɜɚɎɚɒɐɌɗɝɫ ɎɚɝɛɌɗɔɞɑɗɨəɧɘɔ 

ɔɓɘɑəɑəɔɫɘɔ Ɏ ɢɑɜɑɍɜɚɝɛɔəɌɗɨəɚɕ ɒɔɐɖɚ-

ɝɞɔ. 

Ȯ ɔɝɡɚɐɑ ɓɌɍɚɗɑɎɌəɔɫ əɌ 25-35 ɝɟɞɖɔ ɚɞ 

ɘɌəɔɠɑɝɞɌɢɔɔ ɝɔɘɛɞɚɘɚɎ ɟ 7 ɛɌɢɔɑəɞɚɎ 

(44%) ɝɚɡɜɌəɫɗɌɝɨ ɟɘɑɜɑəəɚ ɎɧɜɌɒɑəəɌɫ 

ɚɣɌɏɚɎɌɫ əɑɎɜɚɗɚɏɔɣɑɝɖɌɫ ɝɔɘɛɞɚɘɌɞɔɖɌ. 

Ȼɚ ɐɌəəɧɘ ȸȼȾ, Ɏ 19% ɝɗɟɣɌɑɎ əɌɍɗɪ-

ɐɌɗɚɝɨ ɔɓɚɗɔɜɚɎɌəəɚɑ ɛɚɜɌɒɑəɔɑ ɝɞɎɚɗɌ ɏɚ-

ɗɚɎəɚɏɚ ɘɚɓɏɌ (ȯȸ), Ɏ 37% ɝɗɟɣɌɑɎ ɚɞɘɑɣɌɗɚɝɨ 

ɛɚɜɌɒɑəɔɑ ɖɌɖ ɝɞɎɚɗɌ ȯȸ, ɞɌɖ ɔ ɐɜɟɏɔɡ ɚɞɐɑ-

ɗɚɎ, Ȯ 13% ɝɗɟɣɌɑɎ ɎɧɫɎɗɑəɚ ɛɚɜɌɒɑəɔɑ ɐɜɟ-

ɏɔɡ ɚɞɐɑɗɚɎ ɍɑɓ ɎɚɎɗɑɣɑəɔɫ ɝɞɎɚɗɌ ȯȸ, ɔ Ɏ 

31% ɝɗɟɣɌɑɎ ɛɚ ɐɌəəɧɘ ȸȼȾ əɑ ɍɧɗɚ ɎɧɫɎ-

ɗɑəɚ ɚɣɌɏɚɎɧɡ ɔɓɘɑəɑəɔɕ (ɜɔɝ. 1). 

Ȼɜɔ əɌɗɔɣɔɔ ɚɣɌɏɚɎɚɏɚ ɛɚɜɌɒɑəɔɫ ɛɚ 

ɐɌəəɧɘ ȸȼȾ ɠɚɜɘɌ ɚɣɌɏɚɎ ɍɧɗɌ ɐɔɠɠɟɓəɚɕ 

Ɏ 90% ɝɗɟɣɌɑɎ ɔ Ɏ 10% ð Ɏɧɞɫəɟɞɚɕ.  Ȯɝɑ 

ɚɣɌɏɔ ɍɧɗɔ ɏɔɛɑɜɔəɞɑəɝɔɎəɧɘɔ Ɏ T2 ɔ FLAIR 

ɜɑɒɔɘɌɡ, Ɏ 55% ɝɗɟɣɌɑɎ ɚɣɌɏɔ ɍɧɗɔ ɏɔɛɚɔə-

ɞɑəɝɔɎəɧɘɔ Ɏ Ⱦ1-ɜɑɒɔɘɑ ɔ Ɏ 45% ð ɔɓɚɔə-

ɞɑəɝɔɎəɧɘɔ (ɜɔɝ. 2). Ȯ 27% ɝɗɟɣɌɑɎ ɍɧɗɔ 

ɎɧɫɎɗɑəɧ ɔɓɘɑəɑəɔɫ ɛɚ DWI b1000. Ȯ 45% 

ɝɗɟɣɌɑɎ ɚɞɘɑɣɌɗɚɝɨ əɌɖɚɛɗɑəɔɑ ɖɚəɞɜɌɝɞəɚɏɚ 

ɎɑɥɑɝɞɎɌ. Ȯ 27% ɝɗɟɣɌɑɎ ɎɧɫɎɗɑəɚ ɔɓɘɑəɑ-

əɔɑ ɝɛɑɖɞɜɌ ɗɌɖɞɌɞɌ ɛɚ ɐɌəəɧɘ ȸȼ-

ɝɛɑɖɞɜɚɝɖɚɛɔɔ. 

Ȼɚ ɜɑɓɟɗɨɞɌɞɌɘ ɝɞɌɞɔɝɞɔɣɑɝɖɚɕ ɚɍɜɌ-

ɍɚɞɖɔ əɑ ɎɧɫɎɗɑəɚ ɓəɌɣɔɘɚɕ ɜɌɓəɔɢɧ ɓəɌɣɑ-

əɔɕ FA ɛɜɔ DTI Ɏ ɚɣɌɏɑ Ɏ ɝɜɌɎəɑəɔɔ ɝ ɖɚə-

ɞɜɚɗɨəɚɕ ɏɜɟɛɛɚɕ, Ɍ ɞɌɖɒɑ ɛɚ ɜɑɓɟɗɨɞɌɞɌɘ 

ȸȼ-ɝɛɑɖɞɜɚɝɖɚɛɔɔ ɝɚɚɞəɚɤɑəɔɑ Chol/Cr 

ɓəɌɣɔɘɚ əɑ ɜɌɓɗɔɣɌɗɚɝɨ. 

ȮɧɫɎɗɑəɚ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɚɑ ɟɎɑ-

ɗɔɣɑəɔɑ ADC Ɏ ɚɣɌɏɑ Ɏ ɏɜɟɛɛɑ ɝ ɉɉ Ɏ ɝɜɌɎəɑ-

əɔɔ ɝ ɏɜɟɛɛɚɕ ɖɚəɞɜɚɗɫ (p=0,03) (ɜɔɝ. 2). 

ȾɌɖɒɑ ɚɞɘɑɣɌɑɞɝɫ ɔɓɘɑəɑəɔɑ ɝɚɚɞəɚɤɑəɔɫ 

ɝɛɑɖɞɜɚɎ ɟ ɐɑɞɑɕ ɝ ɉɉ Ɏ ɝɜɌɎəɑəɔɔ ɝ ɖɚə-

ɞɜɚɗɨəɚɕ ɏɜɟɛɛɚɕ ð ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɚɑ 

ɛɚɎɧɤɑəɔɑ ɝɚɚɞəɚɤɑəɔɫ Chol/NAA (p=0,01) 

ɔ ɝəɔɒɑəɔɑ ɝɚɚɞəɚɤɑəɔɫ NAA/Cr (p=0,01) 

(ɜɔɝ. 3, 4). 

Ȼɜɔ ɛɚɎɞɚɜəɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ Ɏ ɐɔəɌ-

ɘɔɖɑ ɓɌɜɑɏɔɝɞɜɔɜɚɎɌəɧ ɔɓɘɑəɑəɔɫ ɛɚɖɌɓɌ-

ɞɑɗɑɕ FA ɛɜɔ DTI ɝ ɔɡ ɛɚɎɧɤɑəɔɑɘ, ɝɚɚɞəɚ-

ɤɑəɔɑ Chol/Cr ɓəɌɣɔɘɚ əɑ ɜɌɓɗɔɣɌɗɚɝɨ, ADC 

Ɏ ɚɣɌɏɑ ɐɚɝɞɚɎɑɜəɚ  ɟɘɑəɨɤɔɗɚɝɨ;  ɝɚɚɞəɚɤɑ- 
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ȼɔɝ. 1 Ɍ (Fig. 1 Ɍ) 

 

ȼɔɝ. 1 ɍ (Fig. 1 b) 

 

ȼɔɝ. 1 Ɏ (Fig. 1 c ) 

 

ȼɔɝ. 1 ɏ (Fig. 1 d) 

 

ȼɔɝ. 1 ɐ (Fig. 1 e) 

 

ȼɔɝ. 1 ɑ (Fig. 1 f) 
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ȼɔɝ. 1.    ȸȼȾ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ. ȰɑɎɚɣɖɌ, 7 ɗɑɞ, ɐɔɌɏəɚɓ ð ɩəɞɑɜɚɎɔɜɟɝəɧɕ ɩəɢɑɠɌɗɔɞ (Ɍ, Ɏ, ɐ ð 

ɚɝɞɜɧɕ ɛɑɜɔɚɐ ɓɌɍɚɗɑɎɌəɔɫ; ɍ, ɏ, ɑ ð ɛɑɜɔɚɐ ɜɌəəɑɕ ɜɑɖɚəɎɌɗɑɝɢɑəɢɔɔ). 

Ɍ ð Flair -Ȯȴ Ɏ ɌɖɝɔɌɗɨəɚɕ ɛɗɚɝɖɚɝɞɔ, ɔɝɝɗɑɐɚɎɌəɔɑ Ɏ ɚɝɞɜɧɕ ɛɑɜɔɚɐ ɓɌɍɚɗɑɎɌəɔɫ əɌ 9-ɕ ɐɑəɨ ɍɚɗɑɓəɔ; 

ɎɔɓɟɌɗɔɓɔɜɟɑɞɝɫ əɌɗɔɣɔɑ ɝɔɘɘɑɞɜɔɣəɧɡ ɓɚə ɝɞɜɟɖɞɟɜəɧɡ ɔɓɘɑəɑəɔɕ Ɏ ɏɑɘɔɝɠɑɜɌɡ ɘɚɓɒɑɣɖɌ Ɏ Ɏɔɐɑ 

ɐɔɠɠɟɓəɚɏɚ ɛɚɎɧɤɑəɔɫ ȸȼ-ɝɔɏəɌɗɌ; 

ɍ ð Flair -Ȯȴ Ɏ ɌɖɝɔɌɗɨəɚɕ ɛɗɚɝɖɚɝɞɔ, ɛɚɎɞɚɜəɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɣɑɜɑɓ 4 əɑɐɑɗɔ, ɣɌɝɞɔɣəɚɑ əɔɎɑɗɔɜɚɎɌəɔɑ 

ɓɚə ɎɧɫɎɗɑəəɧɡ ɔɓɘɑəɑəɔɕ; 

Ɏ ð ADC-ɖɌɜɞɌ, ɛɚɎɧɤɑəɔɑ ɖɚɩɠɠɔɢɔɑəɞɌ ɐɔɠɠɟɓɔɔ ɐɚ 1,25ɡ10-3ɘɘ2/ɝ Ɏ ɝɜɌɎəɑəɔɔ ɝɚ ɓəɌɣɑəɔɫɘɔ Ɏ 

əɑɔɓɘɑəɑəəɚɘ ɟɣɌɝɞɖɑ; 

ɏ ð  ADC-ɖɌɜɞɌ, ɛɚɎɞɚɜəɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɣɑɜɑɓ 4 əɑɐɑɗɔ, ɚɞɘɑɣɌɑɞɝɫ ɝəɔɒɑəɔɑ ɖɚɩɠɠɔɢɔɑəɞɌ ɐɔɠɠɟɓɔɔ 

ɐɚ 0,95ɡ10-3 ɘɘ2/ɝ.  

ɐ ð ɚɐəɚɎɚɖɝɑɗɨəɌɫ SV_PRESS_144 ȸȼ-ɝɛɑɖɞɜɚɝɖɚɛɔɫ, ɚɛɜɑɐɑɗɫɑɞɝɫ: ɚɞəɚɤɑəɔɫ ɛɗɚɥɌɐɑɕ Cho/Cr=1,62; 

Cho/NAA=2,85, NAA/Cr=0,568, ɛɔɖ NAA Ɏ 2 ɜɌɓɌ əɔɒɑ ɛɔɖɌ Cho ɛɚ Ɏɧɝɚɞɑ, ɔɘɑɑɞɝɫ ɚɞɜɔɢɌɞɑɗɨəɧɕ ɛɔɖ 

ɗɌɖɞɌɞɌ; 

ɑ ðɚɐəɚɎɚɖɝɑɗɨəɌɫ SV_PRESS_144 ȸȼ-ɝɛɑɖɞɜɚɝɖɚɛɔɫ Ɏ ɐɔəɌɘɔɖɑ, ɚɞɘɑɣɌɑɞɝɫ ɝəɔɒɑəɔɑ ɚɞəɚɤɑəɔɫ 

ɛɗɚɥɌɐɑɕ Cho/Cr=1,09; Cho/NAA=1,05, ɔ ɛɚɎɧɤɑəɔɑ ɝɚɚɞəɚɤɑəɔɫ ɛɗɚɥɌɐɑɕ NAA/Cr=1,04; ɛɔɖ NAA 

ɛɚɎɧɤɌɑɞɝɫ, ɚɞɝɟɞɝɞɎɟɑɞ ɚɞɜɔɢɌɞɑɗɨəɧɕ ɛɔɖ ɗɌɖɞɌɞɌ. 

Fig. 1.     MRI tomograms of the brain. A girl, 7 years old, the diagnosis of enteroviral encephalitis (Ɍ, 

Ɏ, ɐ ð the acute period of the disease; ɍ, ɏ, ɑ ð the period of early convalescence).  

Ɍ ð Flair, in the axial plane, when  examining in the acute period of the disease on the 9th day of the disease, 

the presence of symmetric zones of structural changes in the hemispheres of the cerebellum is visualized in 

the form of a diffuse increase in the MR signal;  

b ð Flair in the axial  plane, when re -examined after 4 weeks, partial leveling of the zones of detected changes;  

c ð ADC map, an increase in the diffusion coefficient to 1.25x10 -3 mm2/s in comparison with the values in 

the unchanged section;  

d ð ADC map, after repeated examina tion after 4 weeks, a decrease in the diffusion coefficient to 0.95x10 -3 

mm2/s is noted.   

e ð when performing single -voxel SV_PRESS_144 MR spectroscopy is determined: the area ratio 

Cho/Cr=1,62; Cho/NAA=2.85; NAA/Cr=0.568; NAA peak 2 times lower than Cho peak in height; there is a 

negative peak of lactate;  

f ð when performing single -voxel SV_PRESS_144 MR spectroscopy in dynamics, a decrease in the area ratio 

Cho/Cr=1.09 is noted; Cho/NAA=1.05, and increasing the area ratio NAA/Cr=1.04; peak NAA rises; the re is 

no negative peak lactate.  

 

ȼɔɝ. 2  (Fig. 2) 

 

ȼɔɝ. 3 (Fig. 3)  
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ȼɔɝ. 2. ȰɔɌɏɜɌɘɘɌ ɜɌɝɛɜɑɐɑɗɑəɔɫ ɖɚɩɠɠɔ-

ɢɔɑəɞɌ ADC Ɏ ɚɣɌɏɑ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɉɉ.  

ȿɎɑɗɔɣɑəɔɑ ɖɚɩɠɠɔɢɔɑəɞɌ ADC Ɏ ɚɣɌɏɑ ɟ ɛɌɢɔɑə-

ɞɚɎ ɝ ɉɉ ɝɎɔɐɑɞɑɗɨɝɞɎɟɪɥɑɑ ɚ ɜɌɓɎɔɞɔɔ ɎɌɓɚɏɑə-

əɚɏɚ ɚɞɑɖɌ əɌ ɟɜɚɎəɑ ɛɚɜɌɒɑəɔɫ.  

Fig. 2.  Diagram of the distribution of the ADC 

coefficient in the focus in patients with EE.  

An increase in the ADC coefficient in the lesion in 

patients with EE is indicative of the development of 

vasogenic edema at the level.  

ȼɔɝ. 3.   ȰɔɌɏɜɌɘɘɌ ɜɌɝɛɜɑɐɑɗɑəɔɫ ɝɚɚɞəɚ-

ɤɑəɔɕ Chol/NAA Ɏ ɏɜɟɛɛɑ ɝ ɉɉ. 

ȹɌɍɗɪɐɌɑɞɝɫ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɚɑ ɟɎɑɗɔɣɑəɔɑ 

ɝɚɚɞəɚɤɑəɔɫ Chol/NAA Ɏ ɏɜɟɛɛɑ ɝ ɉɉ ɐɚ 2.12, 

ɝɎɔɐɑɞɑɗɨɝɞɎɟɪɥɑɑ ɚ ɐɑɝɞɜɟɖɢɔɔ ɖɗɑɞɚɣəɧɡ ɘɑɘ-

ɍɜɌə Ɏ ɚɣɌɏɑ ɛɚɜɌɒɑəɔɫ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɜɑɍɑəɖɌ.  

Fig. 3.    Distribution diagram of Chol/NAA ratios 

in the EE group.  

There is a statistically significant increase in the 

Chol/NAA ratio in the EE group up to 2.12, indicat-

ing the destruction of cell membranes in the child's 

brain.  

 

ȼɔɝ. 4  (Fig. 4) 

 

ȼɔɝ. 5  (Fig. 5) 

ȼɔɝ. 4.  ȰɔɌɏɜɌɘɘɌ ɜɌɝɛɜɑɐɑɗɑəɔɫ ɝɚɚɞəɚ-

ɤɑəɔɕ ɝɛɑɖɞɜɚɎ NAA/Cr Ɏ ɏɜɟɛɛɑ ɐɑɞɑɕ ɝ ɉɉ. 

ȹɌɍɗɪɐɌɑɞɝɫ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɚɑ ɝəɔɒɑəɔɑ 

ɝɚɚɞəɚɤɑəɔɫ ɝɛɑɖɞɜɚɎ NAA/Cr Ɏ ɏɜɟɛɛɑ ɐɑɞɑɕ ɝ 

ɉɉ, ɝɎɔɐɑɞɑɗɨɝɞɎɟɪɥɑɑ ɚ ɝəɔɒɑəɔɔ əɑɕɜɚəɌɗɨəɚɕ 

ɛɗɚɞəɚɝɞɔ Ɏ ɚɣɌɏɑ ɛɚɜɌɒɑəɔɫ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɜɑ-

ɍɑəɖɌ. 

Fig. 4. Diagram of the distribution of NAA/Cr 

spectra ratios in the group of children with EE.  

There is a statistically significant decrease in the ra-

tio of the NAA/Cr s pectra in the group of children 

with EE, indicating a decrease in neuronal density in 

the child's brain.  

ȼɔɝ. 5.   ȰɔɌɏɜɌɘɘɌ ɜɌɝɛɜɑɐɑɗɑəɔɫ ɖɚɩɠ-

ɠɔɢɔɑəɞɌ ADC Ɏ ɚɣɌɏɑ ɛɚɜɌɒɑəɔɫ ɘɚɓɏɚɎɚɕ 

ɞɖɌəɔ Ɏ ɚɝɞɜɧɕ ɛɑɜɔɚɐ ɔ ɛɑɜɔɚɐ ɜɌəəɑɕ ɜɑ-

ɖɚəɎɌɗɑɝɢɑəɢɔɔ. 

ȮɚɝɝɞɌəɚɎɗɑəɔɑ ɖɚɩɠɠɔɢɔɑəɞɌ ADC Ɏ ɚɣɌɏɑ ɛɚɜɌ-

ɒɑəɔɫ ɘɚɓɏɚɎɚɕ ɞɖɌəɔ Ɏ ɛɑɜɔɚɐ ɜɌəəɑɕ ɜɑɖɚəɎɌ-

ɗɑɝɢɑəɢɔɔ ɛɚ ɝɜɌɎəɑəɔɪ ɚɝɞɜɧɘ ɛɑɜɔɚɐɚɘ ɓɌɍɚ-

ɗɑɎɌəɔɫ. 

Fig. 5.    Diagram of the distribution of the ADC 

coefficient in the focus of brain tissue damage in 

the acute period and the period of early conva-

lescence.  

Restoration of the ADC coefficient in the focus of 

brain tissue damage during early convalescence 

compared to the acute period of the disease.  
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ȼɔɝ. 6 Ɍ (Fig. 6 Ɍ) 
 

 

ȼɔɝ. 6 ɍ (Fig. 6 b) 

 

ȼɔɝ. 6 Ɏ (Fig. 6 ɝ) 

 

ȼɔɝ. 6 ɏ (Fig. 6 d) 

 

ȼɔɝ. 6 ɐ (Fig. 6 ɑ) 

 

ȼɔɝ. 6 e (Fig. 6 f) 

 

ȼɔɝ. 6 ɒ (Fig. 6 g) 

 

ȼɔɝ. 6 ɓ (Fig. 6 h) 

 

ȼɔɝ. 6 ɔ (Fig. 6 i) 

ȼɔɝ. 6.    ȸȼȾ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ. ȰɑɎɚɣɖɌ, 8 ɗɑɞ, ɐɔɌɏəɚɓ ð ɩəɞɑɜɚɎɔɜɟɝəɧɕ ɩəɢɑɠɌɗɔɞ (Ɍ, ɏ, ɒ ð 

ɚɝɞɜɧɕ ɛɑɜɔɚɐ ɓɌɍɚɗɑɎɌəɔɫ; ɍ, ɐ, ɑ ð ɛɑɜɔɚɐ ɜɌəəɑɕ ɜɑɖɚəɎɌɗɑɝɢɑəɢɔɔ; Ɏ, ɑ, ɔ ð ɛɑɜɔɚɐ 

ɛɚɓɐəɑɕ ɜɑɖɚəɎɌɗɑɝɢɑəɢɔɔ). 

Ɍ ð Flair -Ȯȴ Ɏ ɌɖɝɔɌɗɨəɚɕ ɛɗɚɝɖɚɝɞɔ, ɚɝɞɜɧɕ ɛɑɜɔɚɐ ɓɌɍɚɗɑɎɌəɔɫ əɌ 7-ɕ ɐɑəɨ ɍɚɗɑɓəɔ; ɎɔɓɟɌɗɔɓɔɜɟɑɞɝɫ 

əɌɗɔɣɔɑ ɓɚə ɝɞɜɟɖɞɟɜəɧɡ ɔɓɘɑəɑəɔɕ Ɏ ɏɑɘɔɝɠɑɜɌɡ ɘɚɓɒɑɣɖɌ, ɝ ɛɜɑɔɘɟɥɑɝɞɎɑəəɧɘ ɛɚɜɌɒɑəɔɑɘ ɝɗɑɎɌ, 

Ɏ Ɏɔɐɑ ɛɚɎɧɤɑəɔɫ ȸȼ-ɝɔɏəɌɗɌ; 

ɏ ð ADC-ɖɌɜɞɌ, ɖɚɩɠɠɔɢɔɑəɞ ɐɔɠɠɟɓɔɔ ɛɚɎɧɤɑə ɐɚ 0,94ɡ10-3 ɘɘ2/ɝ; 

ɒ ðDTI  ȸȼ-ɞɜɌɖɞɚɏɜɌɠɔɫ, Ɏ ɟɣɌɝɞɖɑ ɛɚɜɌɒɑəɔɫ ɚɞɘɑɣɌɑɞɝɫ ɝəɔɒɑəɔɑ ɛɚɖɌɓɌɞɑɗɑɕ ɠɜɌɖɢɔɚəəɚɕ Ɍəɔɓɚ-

ɞɜɚɛɔɔ ɐɚ 0,08; 
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əɔɑ Chol/NAA əɚɜɘɌɗɔɓɚɎɌɗɚɝɨ, ɛɚɎɧɝɔɗɚɝɨ 

ɝɚɚɞəɚɤɑəɔɑ NAA/Cr (ɜɔɝ. 1 - 4). 

ȹɌ ɘɚɘɑəɞ ɝɍɚɜɌ ɐɌəəɧɡ, Ɏ ɝɎɫɓɔ ɝ ɘɌ-

ɗɚɕ ɝɞɌɞɔɝɞɔɣɑɝɖɚɕ Ɏɧɍɚɜɖɚɕ, ɟɝɞɚɕɣɔɎɚɏɚ 

ɝəɔɒɑəɔɫ ɛɚ ɜɑɓɟɗɨɞɌɞɌɘ ɝɞɌɞɔɝɞɔɣɑɝɖɚɕ 

ɚɍɜɌɍɚɞɖɔ ɓəɌɣɑəɔɕ FA ɛɜɔ DTI Ɏ ɚɣɌɏɑ əɑ 

ɎɧɫɎɗɑəɚ, əɚ Ɏ ɚɞɐɑɗɨəɧɡ ɝɗɟɣɌɫɡ ɚɞɘɑɣɌɑɞ-

ɝɫ ɝɗɑɐɟɪɥɌɫ ɞɑəɐɑəɢɔɫ, Ɏ ɖɚɞɚɜɚɕ FA ɝəɔ-

ɒɑəɌ Ɏ ɚɝɞɜɧɕ ɛɑɜɔɚɐ ɞɑɣɑəɔɫ ɓɌɍɚɗɑɎɌəɔɫ Ɏ 

ɚɣɌɏɑ ɛɚɜɌɒɑəɔɫ ɔ ɘɚɒɑɞ ɝɎɔɐɑɞɑɗɨɝɞɎɚɎɌɞɨ 

ɚ ɐɑɓɚɜɏɌəɔɓɌɢɔɔ ɔ ɜɌɓɚɍɥɑəɔɔ Ɏɚɗɚɖɚə 

ɛɜɚɎɚɐɫɥɔɡ ɛɟɞɑɕ Ɏ ɍɑɗɚɘ ɎɑɥɑɝɞɎɑ ɏɚɗɚɎəɚ-

ɏɚ ɘɚɓɏɌ. ȾɌɖɔɑ ɚɝɚɍɑəəɚɝɞɔ ɍɧɗɔ ɚɞɘɑɣɑəɧ 

əɌɘɔ Ɏ 3-ɡ ɝɗɟɣɌɫɡ ɔ ɞɜɑɍɟɪɞ ɍɚɗɑɑ ɐɑɞɌɗɨəɚ-

ɏɚ ɔɓɟɣɑəɔɫ. ȴɘɑɑɞɝɫ ɟɝɞɚɕɣɔɎɌɫ ɞɑəɐɑəɢɔɫ 

Ɏ ɐɔəɌɘɔɖɑ ɎɚɝɝɞɌəɚɎɗɑəɔɫ ɘɚɓɏɚɎɚɕ ɞɖɌəɔ 

Ɏ Ɏɔɐɑ ɝəɔɒɑəɔɫ ɖɚɩɠɠɔɢɔɑəɞɌ ADC Ɏ ɚɣɌɏɑ 

ɛɚɜɌɒɑəɔɫ ɝ ɛɜɔɓəɌɖɌɘɔ əɌɗɔɣɔɫ ɎɌɓɚɏɑə-

əɚɏɚ ɚɞɑɖɌ, ɣɞɚ ɘɚɒɑɞ ɝɎɔɐɑɞɑɗɨɝɞɎɚɎɌɞɨ ɚ 

ɞɑəɐɑəɢɔɔ ɖ ɍɧɝɞɜɚɘɟ ɜɑɏɜɑɝɝɟ ɔɓɘɑəɑəɔɕ, 

ɘɑəɨɤɑɘɟ ɛɚɎɜɑɒɐɑəɔɪ ɞɖɌəɑɕ ɔ, ɝɚɚɞɎɑɞ-

ɝɞɎɑəəɚ, ɍɗɌɏɚɛɜɔɫɞəɚɘɟ ɔɝɡɚɐɟ ɓɌɍɚɗɑɎɌəɔɫ 

(ɜɔɝ. 5, 6).  

Ⱥɍɝɟɒɐɑəɔɑ. 

Ȼɚɗɟɣɑəəɧɑ ɖɗɔəɔɣɑɝɖɔɑ ɜɑɓɟɗɨɞɌɞɧ 

ɟɖɌɓɧɎɌɪɞ əɌ ɞɚ, ɣɞɚ Ɏ ɝɚɎɜɑɘɑəəɧɡ ɟɝɗɚɎɔ-

ɫɡ ɩəɞɑɜɚɎɔɜɟɝəɧɑ ɩəɢɑɠɌɗɔɞɧ ɛɜɑɔɘɟɥɑ-

ɝɞɎɑəəɚ ɎɝɞɜɑɣɌɪɞɝɫ ɟ ɐɑɞɑɕ ɐɚɤɖɚɗɨəɚɏɚ ɔ 

ɤɖɚɗɨəɚɏɚ ɎɚɓɜɌɝɞɌ (4 ð 17 ɗɑɞ) ɔ əɑ ɡɌɜɌɖ 

 

ɞɑɜəɧ ɐɗɫ ɐɑɞɑɕ ɜɌəəɑɏɚ ɎɚɓɜɌɝɞɌ. Ȯ ɖɗɔəɔ-

ɣɑɝɖɚɕ ɖɌɜɞɔəɑ ɉɉ ɛɜɑɎɌɗɔɜɟɪɞ ɚɣɌɏɚɎɧɑ 

ɠɚɜɘɧ ɓɌɍɚɗɑɎɌəɔɫ ɝ ɝɔɘɛɞɚɘɌɞɔɖɚɕ ɛɚɜɌ-

ɒɑəɔɫ ɝɞɜɟɖɞɟɜ ɓɌɐəɑɕ ɣɑɜɑɛəɚɕ ɫɘɖɔ ð 

ɝɞɎɚɗɌ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ, ɘɚɓɒɑɣɖɌ ɔ ɔɡ ɝɎɫ-

ɓɑɕ.  Ȼɚɣɞɔ Ɏ ɛɚɗɚɎɔəɑ əɌɍɗɪɐɑəɔɕ ɉɉ ɜɌɓ-

ɎɔɎɌɪɞɝɫ ɛɚɐɚɝɞɜɚ Ɏ ɞɑɣɑəɔɑ 3-6 ɝɟɞɚɖ əɌ 

ɠɚəɑ ɟɘɑɜɑəəɚ ɎɧɜɌɒɑəəɧɡ ɚɍɥɑɔəɠɑɖɢɔ-

ɚəəɧɡ ɛɜɚɫɎɗɑəɔɕ. 

 ȬɐɑɖɎɌɞəɌɫ ɜɌəəɫɫ ɐɔɌɏəɚɝɞɔɖɌ ɉɉ ɔ 

ɛɜɔɘɑəɫɎɤɌɫɝɫ ɖɚɘɛɗɑɖɝəɌɫ ɞɑɜɌɛɔɫ ɛɚɓɎɚ-

ɗɔɗɌ ɐɚɍɔɞɨɝɫ ɛɚɗəɚɏɚ ɖɗɔəɔɣɑɝɖɚɏɚ Ɏɧɓɐɚ-

ɜɚɎɗɑəɔɫ ɟɒɑ əɌ ɘɚɘɑəɞ Ɏɧɛɔɝɖɔ ɔɓ ɝɞɌɢɔɚ-

əɌɜɌ ɍɚɗɑɑ ɣɑɘ ɟ ɛɚɗɚɎɔəɧ ɛɌɢɔɑəɞɚɎ (56%). 

Ȼɚɗɟɣɑəəɧɑ ɐɌəəɧɑ ȸȼȾ ɛɚɖɌɓɧɎɌɪɞ, 

ɣɞɚ ɜɑɒɔɘɧ DWI ɫɎɗɫɪɞɝɫ ɐɚɝɞɚɎɑɜəɚ ɍɚɗɑɑ 

ɓəɌɣɔɘɧɘɔ ɐɗɫ ɎɧɫɎɗɑəɔɫ ɔ ɚɢɑəɖɔ ɚɣɌɏɚ-

Ɏɚɏɚ ɛɚɜɌɒɑəɔɫ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɟ ɐɑɞɑɕ ɝ ɉɉ 

əɌ ɜɌəəɑɘ ɩɞɌɛɑ ɜɌɓɎɔɞɔɫ ɛɌɞɚɗɚɏɔɣɑɝɖɚɏɚ 

ɛɜɚɢɑɝɝɌ. Ȼɜɔ ɩɞɌɛəɚɕ ɚɢɑəɖɑ ɝɚɝɞɚɫəɔɫ 

ɂȹȽ Ɏ ɛɑɜɔɚɐɑ ɜɌəəɑɕ ɜɑɖɚəɎɌɗɑɝɢɑəɢɔɔ (əɌ 

30 -ɑ ɝɟɞɖɔ ɜɌɓɎɔɞɔɫ ɓɌɍɚɗɑɎɌəɔɫ) ɢɑɗɑɝɚɚɍ-

ɜɌɓəɚ ɔɝɝɗɑɐɚɎɌəɔɑ ɛɚ ɛɜɚɞɚɖɚɗɌɘ ADC (ɜɔɝ. 

7, 8, 9).   

ɉəɢɑɠɌɗɔɞ ð ɝɗɚɒəɧɕ, ɘəɚɏɚɩɞɌɛəɧɕ 

ɛɜɚɢɑɝɝ, Ɏ ɡɚɐɑ ɖɚɞɚɜɚɏɚ əɌɍɗɪɐɌɑɞɝɫ ɘəɚɏɚ-

ɟɜɚɎəɑɎɚɑ ɛɚɜɌɒɑəɔɑ ɜɌɓɗɔɣəɧɡ ɚɞɐɑɗɚɎ 

ɂȹȽ [3, 11]. Ȼɜɔ ɛɚɜɌɒɑəɔɔ ɞɌɖɚɏɚ ɜɚɐɌ 

ɛɜɚɔɝɡɚɐɔɞ əɌɜɟɤɑəɔɑ ɜɌɓɗɔɣəɚɏɚ ɜɚɐɌ  ɝɎɫ- 

ɍ, Ɏ ð Flair -Ȯȴ Ɏ ɌɖɝɔɌɗɨəɚɕ ɛɗɚɝɖɚɝɞɔ, ɔɝɝɗɑɐɚɎɌəɔɑ Ɏ ɐɔəɌɘɔɖɑ ɣɑɜɑɓ 3 əɑɐɑɗɔ ɔ 4 ɘɑɝɫɢɌ ɝɚɚɞɎɑɞ-

ɝɞɎɑəəɚ; ɛɜɚɝɗɑɒɔɎɌɑɞɝɫ əɔɎɑɗɔɜɚɎɌəɔɑ ɜɌəɑɑ ɎɧɫɎɗɑəəɧɡ ɝɞɜɟɖɞɟɜəɧɡ ɔɓɘɑəɑəɔɕ Ɏ Ɏɔɐɑ ɝəɔɒɑəɔɫ 

ɔəɞɑəɝɔɎəɚɝɞɔ ɝɔɏəɌɗɌ; 

ɐ, ɑ ðADC-ɖɌɜɞɌ, ɔɝɝɗɑɐɚɎɌəɔɑ Ɏ ɐɔəɌɘɔɖɑ ɣɑɜɑɓ 3 əɑɐɑɗɔ ɔ 4 ɘɑɝɫɢɌ;, ɖɚɩɠɠɔɢɔɑəɞ ɐɔɠɠɟɓɔɔ ɝəɔɒɌ-

ɑɞɝɫ ɐɚ0,89ɡ10-3 ɘɘ2/ɝ ɔ 0,81ɡ10-3 ɘɘ2/ɝɚɚɞɎɑɞɝɞɎɑəəɚ; 

ɓ, ɔ ðDTI ȸȼ-ɞɜɌɖɞɚɏɜɌɠɔɫ Ɏ ɐɔəɌɘɔɖɑ ɣɑɜɑɓ 3 əɑɐɑɗɔ ɔ 4 ɘɑɝɫɢɌ; ɚɞɘɑɣɌɑɞɝɫ ɛɚɎɧɤɑəɔɑ ɓəɌɣɑəɔɕ 

ɠɜɌɖɢɔɚəəɚɕ Ɍəɔɓɚɞɜɚɛɔɔ ɐɚ 0,12.   

Fig. 6.     MRI tomograms of the brain. A girl, 8 years old, dia gnosed with enterovirus encephalitis (Ɍ, 

d, g  ð acute period of the disease; b, e, f ð period of an early recovery; c , f, i ð period of late recov-

ery) . 

Ɍ ð Flair in the axial plane during examination in the acute period of the disease on the 7th day of the  dis-

ease, the presence of zones of structural changes in the cerebellar hemispheres with primary lesion on the 

left as an increase in the MR signal is visualized;  

d ð ADC map, the diffusion coefficient is increased to 0.94x10 -3 mm2/s;  

g ð when performing DTI MR tractography at the site of the lesion, a decrease in fractional anisotropy is ob-

served to 0.08;  

b, c ðFlair in the axial plane, when viewed in dynamics after 3 weeks and 4 months, respectively, the leveling 

of previously identified structural chang es in the form of a decrease in signal intensity is observed;  

e, f ðADC map, when the study is in dynamics after 3 weeks and 4 months, the diffusion coefficient decreases 

to 0.89x10 -3 mm2/s and 0.81x10 -3 mm2/s, respectively;  

h , i ð when conducting MRI tra ctography in dynamics after 3 weeks and 4 months, an increase in the values 

of fractional anisotropy to 0.12 is noted. . 
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ȼɔɝ. 7 Ɍ (Fig. 7 Ɍ) 

 

ȼɔɝ. 7 ɍ (Fig. 7 b) 

 

ȼɔɝ. 7 Ɏ (Fig. 7 ɝ) 

 

ȼɔɝ. 7 ɏ (Fig. 7 d)  

ȼɔɝ. 7.    ȸȼȾ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ. ȸɌɗɨɣɔɖ, 12 ɗɑɞ 11 ɘɑɝɫɢɑɎ, ɐɔɌɏəɚɓ  ð ɩəɢɑɠɌɗɔɞ ɝɘɑɤɌəəɚɕ 

ɩɞɔɚɗɚɏɔɔ (Ȯɉȭ+ɩəɞɑɜɚɎɔɜɟɝ), əɌ 4-ɕ ɐɑəɨ ɓɌɍɚɗɑɎɌəɔɫ. 

Ɍ, ɍ ð Ⱦ2-Ȯȴ ɔ Flair-Ȯȴ Ɏ ɌɖɝɔɌɗɨəɚɕ ɛɗɚɝɖɚɝɞɔ; ɎɔɓɟɌɗɔɓɔɜɟɑɞɝɫ ɓɚəɌ ɟɘɑɜɑəəɚ ɛɚɎɧɤɑəəɚɏɚ ɝɔɏəɌɗɌ Ɏ 

ɓɌɐəɔɡ ɚɞɐɑɗɌɡ ɝɜɑɐəɑɏɚ ɘɚɓɏɌ, ȮɌɜɚɗɔɑɎɌ ɘɚɝɞɌ ɔ ɛɜɚɐɚɗɏɚɎɌɞɚɏɚ ɘɚɓɏɌ ɓɌ ɝɣɑɞ ɐɔɠɠɟɓəɚɏɚ ɟɘɑɜɑəəɚɏɚ 

ɚɞɑɖɌ; 

Ɏ ð ADC-ɖɌɜɞɌ; ɖɚɩɠɠɔɢɔɑəɞ ɐɔɠɠɟɓɔɔ Ɏ ɓɚəɑ ɛɚɜɌɒɑəɔɫ 0,87ɡ10-3 ɘɘ2/ɝ; 

ɏ ð Ⱦ2-Ȯȴ Ɏ ɝɌɏɔɞɞɌɗɨəɚɕ ɛɗɚɝɖɚɝɞɔ; ɝɛɔəəɚɕ ɘɚɓɏɌ ɟɘɑɜɑəəɚ ɜɌɎəɚɘɑɜəɚ ɟɞɚɗɥɑə (ɚɞɘɑɣɌɑɞɝɫ ɝɏɗɌ-

ɒɑəəɚɝɞɨ ɤɑɕəɚɏɚ ɟɞɚɗɥɑəɔɫ), ɝɞɜɟɖɞɟɜɌ ɑɏɚ ɟɘɑɜɑəəɚ əɑɚɐəɚɜɚɐəɌɫ, ȸȼ-ɝɔɏəɌɗ ɐɔɠɠɟɓəɚ ɞɚɞɌɗɨəɚ əɌ 

ɟɜɚɎəɑ Ƚ1-Ƚ7 ɔɓɘɑəɑə ɔɐɑəɞɔɣəɚ ɔɓɘɑəɑəɔɫɘ Ɏ ɝɞɎɚɗɑ ɘɚɓɏɌ. 

Fig. 7.     MRI tomograms of the brain. A boy, 12 years old, 11 months. Diagnosis: encephalitis o f 

mixed etiology (EBV + enterovirus), on the 4th day of the disease . 

Ɍ, b ð T2-WI and Flair in the axial plane, the zone of moderately increased signal is visualized in the hind 

midbrain, Varolievõs bridge and medulla oblongata due to diffuse moderate edema; 

c ð ADC map, the diffusion coefficient in the affected area is 0.87x10 -3 mm2/s;  

d ð T2-WI in the sagittal plane of the spinal cord is moderately uniformly thickened, its structure is moder-

ately heterogeneous, the MR signal is diffusely totally altered at the level of C1 -C7 identical to changes in the 

brain stem.  
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ȼɔɝ. 8 Ɍ (Fig. 8 Ɍ) 
 

 

ȼɔɝ. 8 ɍ (Fig. 8 b) 

 

ȼɔɝ. 8 Ɏ (Fig. 8 ɝ) 

ȼɔɝ. 8.     ȸȼȾ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ. ȸɌɗɨɣɔɖ, 12 ɗɑɞ 11 ɘɑɝɫɢɑɎ, ɐɔɌɏəɚɓ  ð ɩəɢɑɠɌɗɔɞ ɝɘɑɤɌəəɚɕ 

ɩɞɔɚɗɚɏɔɔ (Ȯɉȭ+ɩəɞɑɜɚɎɔɜɟɝ), Ɏ ɝɜɌɎəɑəɔɔ ɝ ɔɓɚɍɜɌɒɑəɔɫɘɔ ɛɑɜɎɔɣəɚɕ ȸȼȾ ɣɑɜɑɓ 1 ɘɑɝɫɢ. 

Ɍ, ɍ ð Ⱦ2-Ȯȴ ɔ Flair-Ȯȴ Ɏ ɌɖɝɔɌɗɨəɚɕ ɛɗɚɝɖɚɝɞɔ; ɚɞɘɑɣɌɑɞɝɫ əɔɎɑɗɔɜɚɎɌəɔɑ ɜɌəɑɑ ɎɔɓɟɌɗɔɓɔɜɟɑɘɚɏɚ 

ɐɔɠɠɟɓəɚɏɚ ɛɚɎɧɤɑəɔɫ ȸȼ-ɝɔɏəɌɗɌ Ɏ ɝɜɑɐəɑɘ ɘɚɓɏɑ, Ɏ ɓɌɐəɑɘ ɚɞɐɑɗɑ ɘɚɝɞɌ ɘɚɓɏɌ, Ɏ ɛɜɚɐɚɗɏɚɎɌɞɚɘ 

ɘɚɓɏɑ ð ɛɚɗɚɒɔɞɑɗɨəɌɫ ɐɔəɌɘɔɖɌ; 

Ɏ ð ADC-ɖɌɜɞɌ; ɚɞɘɑɣɌɑɞɝɫ ɝəɔɒɑəɔɑ ɖɚɩɠɠɔɢɔɑəɞɌ ɐɔɠɠɟɓɔɔ Ɏ ɓɚəɑ ɛɚɜɌɒɑəɔɫ 0,74ɡ10-3 ɘɘ2/ɝ ɔ 

ɎɧɜɌɎəɔɎɌəɔɑ ɓəɌɣɑəɔɕ ɝ əɑɔɓɘɑəɑəəɧɘɔ ɜɌəɑɑ ɟɣɌɝɞɖɌɘɔ ɝɞɎɚɗɌ ɘɚɓɏɌ. 

Fig. 8.   MRI tomograms of the brain. A boy, 12 years old 11 months. Diagnosis: encephalitis of mixed 

etiology (EBV + enterovirus), compared w ith images of primary MRI after 1 month . 

Ɍ, b ð on T2 -WI and Flair in the axial plane there is a leveling of the previously visualized diffuse increase in 

the MR signal in the midbrain, in the posterior part of the brain bridge, in the medulla oblongata ð positive 

dynamics;  

c ð ADC map, a decrease in the diffusion coefficient in the affected area of 0.74x10 -3 mm2/s and alignment 

of values with previously unchanged sections of the brain stem are noted.  

 

ȼɔɝ. 9 Ɍ (Fig. 9 Ɍ) 
 

 

ȼɔɝ. 9 ɍ (Fig.  b) 

 

ȼɔɝ. 9 Ɏ (Fig. 9 ɝ) 

ȼɔɝ. 9. ȸɌɗɨɣɔɖ, 12 ɗɑɞ 11 ɘɑɝɫɢɑɎ, ɐɔɌɏəɚɓ ð ɩəɢɑɠɌɗɔɞ ɝɘɑɤɌəəɚɕ ɩɞɔɚɗɚɏɔɔ 

(Ȯɉȭ+ɩəɞɑɜɚɎɔɜɟɝ), ɐɌəəɧɑ ȸȼ-ɔɝɝɗɑɐɚɎɌəɔɫ (ɣɑɜɑɓ 1 ɏɚɐ 6 ɘɑɝɫɢɑɎ). 

Ɍ, ɍ ð Ⱦ2-Ȯȴ ɔ Flair-Ȯȴ Ɏ ɌɖɝɔɌɗɨəɚɕ ɛɗɚɝɖɚɝɞɔ; ɟɣɌɝɞɖɚɎ ɛɌɞɚɗɚɏɔɣɑɝɖɚɏɚ ɔɓɘɑəɑəɔɫ ɔəɞɑəɝɔɎəɚɝɞɔ 

ȸȼ-ɝɔɏəɌɗɌ Ɏ ɍɑɗɚɘ ɔ ɝɑɜɚɘ ɎɑɥɑɝɞɎɑ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ əɑ ɎɧɫɎɗɑəɚ; 

Ɏ ð ɐɌəəɧɑ ADC; ɚɞɘɑɣɌɑɞɝɫ ɝəɔɒɑəɔɑ ɖɚɩɠɠɔɢɔɑəɞɌ ɐɔɠɠɟɓɔɔ Ɏ ɓɚəɑ ɛɚɜɌɒɑəɔɫ 0,65ɡ10-3 ɘɘ2/ɝ. 

Fig. 9.   MRI tomograms of the brain. A boy, 12 years old 11 months. Diagnosis: encephalitis of mixed 

etiology (EBV + enterovirus), MRI data (after 1 year 6 months) . 

Ɍ, b ð on T2 -WI and Flair in the axial plane of the areas of pathological changes in the intensity of the MR 

signal in the white and gray matter of the brain were not detected;  

c ð ADC map, a decrease in the diffusion coefficient in the affected area of 0.65x10 -3 mm2/s is noted.  
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ɓɑɕ, ɟɡɟɐɤɌɑɞɝɫ ɛɜɚɎɑɐɑəɔɑ ɝɔɏəɌɗɚɎ ɔ 

ɠɟəɖɢɔɚəɔɜɚɎɌəɔɑ ɛɜɚɎɚɐɫɥɔɡ ɛɟɞɑɕ ɔ ɝɔ-

ɝɞɑɘ [12]. ȬɐɑɖɎɌɞəɌɫ ɐɔɌɏəɚɝɞɔɖɌ əɌ ɜɌə-

əɑɘ ɩɞɌɛɑ ɔ əɌ ɩɞɌɛɑ ɜɑɖɚəɎɌɗɑɝɢɑəɢɔɔ ɩə-

ɞɑɜɚɎɔɜɟɝəɚɏɚ ɩəɢɑɠɌɗɔɞɌ ɝɟɥɑɝɞɎɑəəɚ 

ɟɗɟɣɤɌɑɞ Ɏɑɐɑəɔɑ ɛɌɢɔɑəɞɌ, ɛɚɓɎɚɗɫɑɞ ɐɚɍɔ-

ɎɌɞɨɝɫ ɛɚɗɚɒɔɞɑɗɨəɧɡ ɖɗɔəɔɣɑɝɖɔɡ ɜɑɓɟɗɨ-

ɞɌɞɚɎ ɔ ɚɍɦɑɖɞɔɎəɚ ɖɚəɞɜɚɗɔɜɚɎɌɞɨ ɝɚɝɞɚɫ-

əɔɑ əɑɜɎəɚɕ ɝɔɝɞɑɘɧ.  

ȳɌɖɗɪɣɑəɔɑ. 

ȸɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɌɫ ɞɚɘɚɏɜɌɠɔɫ ɫɎ-

ɗɫɑɞɝɫ ɣɟɎɝɞɎɔɞɑɗɨəɧɘ ɔ ɔəɠɚɜɘɌɞɔɎəɧɘ 

ɘɑɞɚɐɚɘ əɑɕɜɚɎɔɓɟɌɗɔɓɌɢɔɔ ɚɣɌɏɚɎɚɏɚ ɛɚ-

ɜɌɒɑəɔɫ ɎɑɥɑɝɞɎɌ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɛɜɔ 

ɚɝɞɜɚɘ ɩəɢɑɠɌɗɔɞɑ, Ɏ ɣɌɝɞəɚɝɞɔ ɩəɞɑɜɚɎɔ-

ɜɟɝəɚɕ ɩɞɔɚɗɚɏɔɔ. ȽɞɜɟɖɞɟɜəɌɫ ȸȼȾ (Ⱦ2-Ȯȴ, 

Ⱦ1-Ȯȴ, Flair) ɛɚɓɎɚɗɫɑɞ ɚɢɑəɔɞɨ ɚɍɥɟɪ ɖɌɜ-

ɞɔəɟ ɚɣɌɏɚɎɚɏɚ ɛɚɜɌɒɑəɔɫ ɎɑɥɑɝɞɎɌ ɏɚɗɚɎ-

əɚɏɚ ɘɚɓɏɌ, ɟɞɚɣəɔɞɨ ɗɚɖɌɗɔɓɌɢɔɪ ɔ ɜɌɓɘɑɜɧ 

ɚɣɌɏɚɎ, ɛɜɔ ɩɞɚɘ əɑ ɐɌɎɌɫ ɎɌɒəɧɡ ɝɎɑɐɑəɔɕ 

ɚ əɌɗɔɣɔɔ ɚɝɞɜɚɕ ɔɤɑɘɔɔ, ɛɚɎɜɑɒɐɑəɔɔ Ɍɖ-

ɝɚəɌɗɨəɧɡ ɞɜɌɖɞɚɎ ɍɑɗɚɏɚ ɎɑɥɑɝɞɎɌ, ɛɌɞɚɗɚ-

ɏɔɣɑɝɖɔɡ ɔɓɘɑəɑəɔɫɡ əɑɕɜɚəɌɗɨəɚɏɚ ɘɑɞɌɍɚ-

ɗɔɓɘɌ (ɐɑɝɞɜɟɖɢɔɫ ɖɗɑɞɚɣəɧɡ ɘɑɘɍɜɌə, 

ɌəɌɩɜɚɍəɧɕ ɏɗɔɖɚɗɔɓ ɎɝɗɑɐɝɞɎɔɑ ɏɔɛɚɖɝɔɔ) 

[11].  

Ȼɜɔɘɑəɑəɔɑ DWI ɛɚɓɎɚɗɫɑɞ ɟɞɚɣəɔɞɨ 

əɌɗɔɣɔɑ ɚɝɞɜɚɕ ɔɤɑɘɔɔ, ɑɬ ɐɔəɌɘɔɖɟ əɌ 

ɠɚəɑ ɞɑɜɌɛɔɔ, ɛɜɚɎɑɝɞɔ ɐɔɠɠɑɜɑəɢɔɌɗɨəɟɪ 

ɐɔɌɏəɚɝɞɔɖɟ ɢɔɞɚɞɚɖɝɔɣɑɝɖɚɏɚ ɔ ɎɌɓɚɏɑəəɚɏɚ 

ɚɞɬɖɚɎ ɎɑɥɑɝɞɎɌ ɘɚɓɏɌ Ɏ ɚɣɌɏɑ ɛɚɜɌɒɑəɔɫ. 

Ȼɜɔ ɛɚɗɚɒɔɞɑɗɨəɚɘ ɩɠɠɑɖɞɑ ɛɜɚɎɚɐɔɘɚɕ 

ɞɑɜɌɛɔɔ ɚɝɞɜɚɏɚ ɩəɢɑɠɌɗɔɞɌ ɟɒɑ Ɏ ɛɑɜɔɚɐɑ 

ɜɌəəɑɕ ɜɑɖɚəɎɌɗɑɝɢɑəɢɔɔ əɌɍɗɪɐɌɑɞɝɫ Ɏɚɝ-

ɝɞɌəɚɎɗɑəɔɑ ɖɚɩɠɠɔɢɔɑəɞɌ ADC Ɏ ɚɣɌɏɑ ɛɚ-

ɜɌɒɑəɔɫ ɘɚɓɏɚɎɚɕ ɞɖɌəɔ (ɜɔɝ. 5). Ȼɜɔɘɑəɑ-

əɔɑ ɛɜɚɞɚɖɚɗɌ DTI ɛɚɓɎɚɗɫɑɞ əɌ ɜɌəəɑɕ ɝɞɌ-

ɐɔɔ ɎɧɫɎɔɞɨ ɚɝɞɜɟɪ ɔɤɑɘɔɪ Ɏ ɚɣɌɏɑ ɛɚɜɌ-

ɒɑəɔɫ ɓɌ ɝɣɬɞ ɍɚɗɨɤɑɕ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɔ 

ɖɌɜɞɧ ɖɚɩɠɠɔɢɔɑəɞɌ FA ɖ ɚɏɜɌəɔɣɑəɔɪ ɝɎɚ-

ɍɚɐəɚɕ ɐɔɠɠɟɓɔɔ əɑɕɜɚəɌɗɨəɧɡ ɖɗɑɞɚɣəɧɡ 

ɖɚɘɛɌɜɞɘɑəɞɚɎ. Ȼɚ ɐɌəəɧɘ DTI ɎɧɫɎɗɑəɚ 

ɝəɔɒɑəɔɑ ɓəɌɣɑəɔɕ FA Ɏ ɚɣɌɏɌɡ ɛɚɜɌɒɑəɔɫ, 

ɣɞɚ Ɏ ɝɚɎɚɖɟɛəɚɝɞɔ ɝ əɌɗɔɣɔɑɘ ɚɣɌɏɚɎɚɕ 

əɑɎɜɚɗɚɏɔɣɑɝɖɚɕ ɝɔɘɛɞɚɘɌɞɔɖɔ ɝɎɔɐɑɞɑɗɨ-

ɝɞɎɟɑɞ ɚ ɛɚɜɌɒɑəɔɔ ɛɜɚɎɚɐɫɥɔɡ ɛɟɞɑɕ ɏɚ-

ɗɚɎəɚɏɚ ɘɚɓɏɌ. ȰɌəəɧɑ ɔɓɘɑəɑəɔɫ əɑɎɚɓ-

ɘɚɒəɚ ɎɧɫɎɔɞɨ ɝ ɛɚɘɚɥɨɪ ɝɞɜɟɖɞɟɜəɧɡ ɔɘ-

ɛɟɗɨɝəɧɡ ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɑɔ↑ ɛɜɔ ɝɞɌə-

ɐɌɜɞəɚɕ ɘɑɞɚɐɔɖɑ Ɏɧɛɚɗəɑəɔɫ ȸȼȾ [13, 14], 

əɚ Ɏɚɓɘɚɒəɚ ɛɜɔ Ɏɧɛɚɗəɑəɔɔ ɐɔɠɠɟɓɔɚə-

əɧɡ ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɑɕ. Ȼɚ ɐɌəəɧɘ ȸȼ-

ɝɛɑɖɞɜɚɝɖɚɛɔɔ ɎɧɫɎɗɑəɚ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌ-

ɣɔɘɚɑ ɟɎɑɗɔɣɑəɔɑ ɝɚɚɞəɚɤɑəɔɫ Chol/NAA ɔ 

ɝɚɚɞəɚɤɑəɔɫ ɝɛɑɖɞɜɚɎ NAA/Cr, ɛɚɫɎɗɑəɔɑ 

ɛɔɖɌ Lac Ɏ ɏɜɟɛɛɑ ɛɌɢɔɑəɞɚɎ ɝ ɩəɞɑɜɚɎɔɜɟɝ-

əɧɘ ɩəɢɑɠɌɗɔɞɚɘ ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɖɚəɞɜɚɗɨ-

əɚɕ ɏɜɟɛɛɚɕ ɐɑɞɑɕ, ɣɞɚ ɫɎɗɫɑɞɝɫ ɛɜɔɓəɌɖɚɘ 

ɎɚɝɛɌɗɔɞɑɗɨəɚɕ ɐɑɝɞɜɟɖɢɔɔ ɖɗɑɞɚɣəɧɡ ɘɑɘ-

ɍɜɌə əɑɕɜɚəɚɎ, ɏɔɛɚɖɝɔɔ ɝ ɓɌɛɟɝɖɚɘ ɖɚɘɛɑə-

ɝɌɞɚɜəɧɡ ɘɑɡɌəɔɓɘɚɎ ɌəɌɩɜɚɍəɚɏɚ ɏɗɔɖɚɗɔɓɌ 

Ɏ ɟɣɌɝɞɖɌɡ ɛɚɜɌɒɑəɔɫ ɘɚɓɏɚɎɚɕ ɞɖɌəɔ. Ȼɜɔ-

ɘɑəɑəɔɑ ɘɟɗɨɞɔɛɌɜɌɘɑɞɜɔɣɑɝɖɚɕ ȸȼȾ ɝ ɚɍɫ-

ɓɌɞɑɗɨəɧɘ Ɏɖɗɪɣɑəɔɑɘ ɐɔɠɠɟɓɔɚəəɧɡ ɘɑ-

ɞɚɐɔɖ DWI ɔ DTI, Ɍ ɞɌɖɒɑ ȸȼ-ɝɛɑɖɞɜɚɝɖɚɛɔɔ 

ɛɚ Ɏɚɐɚɜɚɐɟ ɛɚɓɎɚɗɫɪɞ ɚɢɑəɔɞɨ ɞɑɖɟɥɔɑ ɔɓ-

ɘɑəɑəɔɫ Ɏ ɚɝɞɜɧɕ ɛɑɜɔɚɐ ɓɌɍɚɗɑɎɌəɔɫ ɝ 

ɚɢɑəɖɚɕ əɑɕɜɚəɌɗɨəɚɕ ɛɗɚɞəɚɝɞɔ, əɌɗɔɣɔɫ 

ɌəɌɩɜɚɍəɚɏɚ ɏɗɔɚɗɔɓɌ ɔ ɛɜɔɓəɌɖɚɎ ɢɔɞɚɞɚɖ-

ɝɔɣɑɝɖɚɏɚ ɔ ɎɌɓɚɏɑəəɚɏɚ ɚɞɑɖɌ Ɏ ɚɣɌɏɑ. 

Ȼɜɔ ɩɞɌɛəɚɕ ɚɢɑəɖɑ ɝɚɝɞɚɫəɔɫ ɂȹȽ Ɏ 

ɛɑɜɔɚɐɑ ɜɌəəɑɕ ɜɑɖɚəɎɌɗɑɝɢɑəɢɔɔ (əɌ 28-30-

ɑ ɝɟɞɖɔ ɜɌɓɎɔɞɔɫ ɓɌɍɚɗɑɎɌəɔɫ) ɢɑɗɑɝɚɚɍɜɌɓəɚ 

ɔɝɝɗɑɐɚɎɌəɔɑ ɛɚ ɛɜɚɞɚɖɚɗɌɘ ɝ ɛɚɝɞɜɚɑəɔɑɘ 

ɖɌɜɞ ADC ɔ FA. Ȼɚɗɟɣɑəɔɑ ɢɔɠɜɚɎɧɡ ɓəɌɣɑ-

əɔɕ ɔɓɘɑɜɫɑɘɚɏɚ ɖɚɩɠɠɔɢɔɑəɞɌ ɐɔɠɠɟɓɔɔ 

ɡɌɜɌɖɞɑɜɔɓɟɑɞ ɜɑɏɜɑɝɝ ɚɞɑɣəɧɡ ɔɓɘɑəɑəɔɕ ɔ 

ɎɚɝɝɞɌəɚɎɗɑəɔɑ ɠɟəɖɢɔɔ ɛɜɚɎɚɐɫɥɔɡ ɝɔɝɞɑɘ 

ɘɚɓɏɌ, Ɍ ɛɜɔɘɑəɑəɔɑ ȸȼ-ɝɛɑɖɞɜɚɝɖɚɛɔɔ ɝɎɔ-

ɐɑɞɑɗɨɝɞɎɟɑɞ ɚ ɐɚɝɞɚɎɑɜəɚɘ ɎɚɝɝɞɌəɚɎɗɑəɔɔ 

ɖɗɑɞɚɣəɚɏɚ ɘɑɞɌɍɚɗɔɓɘɌ.  

Ȼɜɔɘɑəɑəɔɑ ɛɜɑɐɗɌɏɌɑɘɚɕ ɌɎɞɚɜɌɘɔ 

ɘɑɞɚɐɔɖɔ ɘɟɗɨɞɔɛɌɜɌɘɑɞɜɔɣɑɝɖɚɕ ȸȼȾ ɛɚɓ-

Ɏɚɗɔɞ ɩɠɠɑɖɞɔɎəɚ ɛɜɚɎɑɝɞɔ ɞɚɣəɟɪ əɑɕɜɚ-

ɎɔɓɟɌɗɔɓɌɢɔɚəəɟɪ ɐɔɌɏəɚɝɞɔɖɟ ɚɣɌɏɚɎɚɏɚ 

ɛɚɜɌɒɑəɔɫ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɛɜɔ ɩəɞɑɜɚɎɔ-

ɜɟɝəɚɘ ɩəɢɑɠɌɗɔɞɑ ɟ ɐɑɞɑɕ, ɛɚɓɎɚɗɔɞ ɛɜɚɎɚ-

ɐɔɞɨ ɘɚəɔɞɚɜɔəɏ ɔɓɘɑəɑəɔɕ ɎɑɥɑɝɞɎɌ ɘɚɓɏɌ 

əɌ ɠɚəɑ ɗɑɣɑəɔɫ, ɣɞɚ ɐɌɝɞ Ɏɚɓɘɚɒəɚɝɞɨ 

ɝɎɚɑɎɜɑɘɑəəɚ ɖɚɜɜɑɖɞɔɜɚɎɌɞɨ ɞɑɜɌɛɔɪ ɔ, 

ɞɑɘ ɝɌɘɧɘ, ɍɟɐɑɞ ɝɛɚɝɚɍɝɞɎɚɎɌɞɨ ɘɔəɔɘɔɓɌ-

ɢɔɔ əɑɎɜɚɗɚɏɔɣɑɝɖɚɏɚ ɐɑɠɔɢɔɞɌ ɔ ɜɌɓɎɔɞɔɪ 

ɔəɎɌɗɔɐɔɓɔɜɟɪɥɔɡ ɚɝɗɚɒəɑəɔɕ ɓɌɍɚɗɑɎɌ-

əɔɫ. 

ȴɝɞɚɣəɔɖ ɠɔəɌəɝɔɜɚɎɌəɔɫ ɔ ɖɚə-

ɠɗɔɖɞ ɔəɞɑɜɑɝɚɎ. 

ȬɎɞɚɜɧ ɐɌəəɚɕ ɝɞɌɞɨɔ ɛɚɐɞɎɑɜɐɔɗɔ ɚɞ-

ɝɟɞɝɞɎɔɑ ɠɔəɌəɝɚɎɚɕ ɛɚɐɐɑɜɒɖɔ ɔɝɝɗɑɐɚɎɌ-

əɔɫ ɔ ɖɚəɠɗɔɖɞɌ ɔəɞɑɜɑɝɚɎ, ɚ ɖɚɞɚɜɧɡ əɑɚɍ-

ɡɚɐɔɘɚ ɝɚɚɍɥɔɞɨ. 
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ȽȺȽȾȺɋȹȴȱ ȺȶȺȷȺȹȺȽȺȮɇɁ ȽȴȹȿȽȺȮ ȿ ȻȬɂȴȱȹȾȺȮ Ƚ ȹȱȻȼȺɁȺȰȴȸȺȽȾɈɊ 

ȽȷȱȳȺȺȾȮȺȰɋɅȴɁ ȻȿȾȱȵ ȼȬȳȷȴɃȹȺȵ ɉȾȴȺȷȺȯȴȴ 

 

ɋɜɢɑɎ Ȯ.Ȱ., ȬɞɨɖɚɎɌ ȱ.ȷ., ȭɚɜɔɝɑəɖɚ Ⱦ.ȱ. 
 

ɀȯȭȹȿ çȹȴȴ ɏɗɌɓəɧɡ ɍɚɗɑɓəɑɕè. ɏ. ȸɚɝɖɎɌ, ȼɚɝɝɔɫ. 

 

ɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. ȮɧɫɎɔɞɨ ɔəɐɔɎɔɐɟɌɗɨəɧɑ ɠɌɖɞɚɜɧ ɜɔɝɖɌ ɜɌɓɎɔɞɔɫ əɑɛɜɚɡɚɐɔɘɚ-

ɝɞɔ ɝɗɑɓɚɚɞɎɚɐɫɥɔɡ ɛɟɞɑɕ əɌ ɚɝəɚɎɑ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. ȻɜɚɎɑɐɑəɚ ɔɓɟɣɑəɔɑ ɜɑɓɟɗɨɞɌɞɚɎ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ 

(ȶȾ) ɚɖɚɗɚəɚɝɚɎɧɡ ɝɔəɟɝɚɎ. ȯɜɟɛɛɟ 1 ɝɚɝɞɌɎɔɗɚ 45 ɛɌɢɔɑəɞɚɎ (45 ɝɗɟɣɌɑɎ) ɝ ɛɑɜɎɔɣəɚɕ 

əɑɛɜɚɡɚɐɔɘɚɝɞɨɪ ɝɗɑɓɚɚɞɎɚɐɫɥɔɡ ɛɟɞɑɕ, ɏɜɟɛɛɟ 2 ð 23 ɛɌɢɔɑəɞɌ (23 ɝɗɟɣɌɫ) ɝɚ Ɏɞɚ-

ɜɔɣəɚɕ əɑɛɜɚɡɚɐɔɘɚɝɞɨɪ ɝɗɑɓɚɚɞɎɚɐɫɥɔɡ ɛɟɞɑɕ, ɜɌɓɎɔɎɤɑɕɝɫ ɎɝɗɑɐɝɞɎɔɑ ɞɑɜɌɛɔɔ ɜɌɐɔɚɌɖ-

ɞɔɎəɧɘ ɕɚɐɚɘ, ɏɜɟɛɛɟ 3 ð 63 ɚɍɝɗɑɐɟɑɘɧɡ (63 ɝɗɟɣɌɫ) ɍɑɓ əɌɜɟɤɑəɔɫ ɝɗɑɓɚɚɞɎɑɐɑəɔɫ. Ⱥɛɜɑɐɑɗɫ-

ɗɔ ɞɚɗɥɔəɟ ɝɗɔɓɔɝɞɚɕ ɚɍɚɗɚɣɖɔ ɚɖɚɗɚəɚɝɚɎɧɡ ɝɔəɟɝɚɎ, Ɏɧɣɔɝɗɫɫ ɓəɌɣɑəɔɑ ɔəɞɑɏɜɌɗɨəɧɡ ɔə-

ɐɑɖɝɚɎ ɛɚ ɤɖɌɗɌɘ Newman ɔ Lund-Mackay. ȻɜɚɎɚɐɔɗɔ ɝɜɌɎəɑəɔɑ ɛɚɖɌɓɌɞɑɗɑɕ ɛɌɢɔɑəɞɚɎ ɞɜɑɡ 

ɏɜɟɛɛ. ȼɌɓɗɔɣɔɫ ɝɣɔɞɌɗɔ ɐɚɝɞɚɎɑɜəɧɘɔ ɛɜɔ pÒ0.05, ɛɜɔɘɑəɫɗɔ ɛɚɛɜɌɎɖɟ Bonferroni. 

ȼɑɓɟɗɨɞɌɞɧ. ȼɌɓɗɔɣɔɫ ɞɚɗɥɔəɧ ɝɗɔɓɔɝɞɚɕ ɚɍɚɗɚɣɖɔ ɗɚɍəɧɡ ɛɌɓɟɡ ɔ ɖɗɑɞɚɖ ɜɑɤɑɞɣɌɞɚɏɚ 

ɗɌɍɔɜɔəɞɌ ɟ ɚɍɝɗɑɐɟɑɘɧɡ ɞɜɑɡ ɏɜɟɛɛ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɐɚɝɞɚɎɑɜəɧ. ȸɑɐɔɌəəɚɑ ɓəɌɣɑəɔɑ ɖɚɗɔɣɑ-

ɝɞɎɌ ɍɌɗɗɚɎ ɛɚ ɤɖɌɗɌɘ Lund-Mackay ɔ Newman əɌɔɎɧɝɤɑɑ Ɏ ɏɜɟɛɛɑ 1. ȽɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɚɑ 

ɜɌɓɗɔɣɔɑ ɛɚ ɤɖɌɗɌɘ Lund-Mackay ɎɧɫɎɗɑəɚ ɛɜɔ ɝɜɌɎəɑəɔɔ ɛɚɖɌɓɌɞɑɗɑɕ ɛɌɢɔɑəɞɚɎ ɏɜɟɛɛ 1 ɔ 2, 

Ɍ ɞɌɖɒɑ ɟ ɛɌɢɔɑəɞɚɎ ɏɜɟɛɛɧ 1 ɔ 3. ROC-ɖɜɔɎɌɫ ɝ ɚɛɞɔɘɌɗɨəɧɘɔ ɛɚɖɌɓɌɞɑɗɫɘɔ ɛɚɗɟɣɑəɌ ɐɗɫ 

ɛɚɖɌɓɌɞɑɗɫ ɝɚɝɞɚɫəɔɫ ɚɖɚɗɚəɚɝɚɎɧɡ ɝɔəɟɝɚɎ ɛɚ ɤɖɌɗɑ Lund-Mackay ɟ ɛɌɢɔɑəɞɚɎ ɏɜɟɛɛɧ 1. 

Ⱥɍɝɟɒɐɑəɔɑ. Ȼɚɗɟɣɑəəɧɑ ɝɎɑɐɑəɔɫ ɝɚɚɞəɚɝɫɞɝɫ ɝ ɐɌəəɧɘɔ, ɛɚɗɟɣɑəəɧɘɔ ɛɜɔ ɔɓɟɣɑəɔɔ ɛɌɞɚɏɑ-

əɑɓɌ ɛɑɜɎɔɣəɚɕ əɑɛɜɚɡɚɐɔɘɚɝɞɔ ɝɗɑɓɚɚɞɎɚɐɫɥɔɡ ɛɟɞɑɕ, ɐɌɪɥɔɘɔ Ɏɚɓɘɚɒəɚɝɞɨ ɛɜɑɐɛɚɗɚɒɔɞɨ, 

ɣɞɚ əɑɍɗɌɏɚɛɜɔɫɞəɚɑ ɝɚɝɞɚɫəɔɑ ɚɖɚɗɚəɚɝɚɎɧɡ ɝɔəɟɝɚɎ ɘɚɒɑɞ ɫɎɗɫɞɨɝɫ ɠɌɖɞɚɜɚɘ ɜɔɝɖɌ ɜɌɓɎɔ-

ɞɔɫ əɑɛɜɚɡɚɐɔɘɚɝɞɔ ɝɗɑɓɚɚɞɎɚɐɫɥɔɡ ɛɟɞɑɕ. Ƚ ɛɜɌɖɞɔɣɑɝɖɚɕ ɢɑɗɨɪ ɚɛɜɌɎɐɌəɚ ɔɝɛɚɗɨɓɚɎɌəɔɑ 

ɤɖɌɗɧ Lund-Mackay ɐɗɫ ɚɢɑəɖɔ ɝɞɑɛɑəɔ ɜɔɝɖɌ ɜɌɓɎɔɞɔɫ ɛɑɜɎɔɣəɚɕ əɑɛɜɚɡɚɐɔɘɚɝɞɔ ɝɗɑɓɚɚɞɎɚ-

ɐɫɥɔɡ ɛɟɞɑɕ. 

ȳɌɖɗɪɣɑəɔɑ. ȻɜɚɎɑɐɑəəɧɕ ɌəɌɗɔɓ ɛɚɖɌɓɌɗ, ɣɞɚ əɑɍɗɌɏɚɛɜɔɫɞəɚɑ ɝɚɝɞɚɫəɔɑ ɚɖɚɗɚəɚɝɚ-

Ɏɧɡ ɝɔəɟɝɚɎ ɫɎɗɫɑɞɝɫ ɠɌɖɞɚɜɚɘ ɜɔɝɖɌ ɜɌɓɎɔɞɔɫ ɛɑɜɎɔɣəɚɕ əɑɛɜɚɡɚɐɔɘɚɝɞɔ ɝɗɑɓɚɚɞɎɚɐɫɥɔɡ 

ɛɟɞɑɕ. ɉɞɚɞ ɠɌɖɞɚɜ ɜɔɝɖɌ əɑ ɚɖɌɓɧɎɌɑɞ Ɏɗɔɫəɔɫ əɌ Ɏɚɓɘɚɒəɚɝɞɨ ɜɌɓɎɔɞɔɫ Ɏɞɚɜɔɣəɚɕ əɑɛɜɚɡɚ-

ɐɔɘɚɝɞɔ ɝɗɑɓɚɚɞɎɚɐɫɥɔɡ ɛɟɞɑɕ ɎɝɗɑɐɝɞɎɔɑ ɞɑɜɌɛɔɔ ɜɌɐɔɚɌɖɞɔɎəɧɘ ɕɚɐɚɘ. 

 

ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɐɌɖɜɔɚɢɔɝɞɔɞ, ɚɖɚɗɚəɚɝɚɎɧɑ ɝɔəɟɝɧ, əɑɛɜɚɡɚɐɔɘɚɝɞɨ ɝɗɑɓɚɚɞɎɚɐɫɥɔɡ 

ɛɟɞɑɕ. 

 

ȶɚəɞɌɖɞəɧɕ ɌɎɞɚɜ: ɋɜɢɑɎ ȮɌɝɔɗɔɕ ȰɘɔɞɜɔɑɎɔɣ, e-mail: v.yartsev@niigb.ru  

 

Ȱɗɫ ɢɔɞɔɜɚɎɌəɔɫ: ɋɜɢɑɎ Ȯ.Ȱ., ȬɞɨɖɚɎɌ ȱ.ȷ., ȭɚɜɔɝɑəɖɚ Ⱦ.ȱ. Ƚɚɝɞɚɫəɔɑ ɚɖɚɗɚəɚɝɚɎɧɡ ɝɔ-

əɟɝɚɎ ɟ ɛɌɢɔɑəɞɚɎ ɝ əɑɛɜɚɡɚɐɔɘɚɝɞɨɪ ɝɗɑɓɚɚɞɎɚɐɫɥɔɡ ɛɟɞɑɕ ɜɌɓɗɔɣəɚɕ ɩɞɔɚɗɚɏɔɔ. REJR 2021; 

11(3):49-56 . DOI: 10.21569/2222 -7415 -2021 -11-3-49-56 . 

 
ȽɞɌɞɨɫ ɛɚɗɟɣɑəɌ: 11.06.21  ȽɞɌɞɨɫ ɛɜɔəɫɞɌ:  30.08.21 

 

 

 

 

 

 

 

 

ɂ 

ȺȼȴȯȴȹȬȷɈȹȬɋ ȽȾȬȾɈɋ 

 

 

 

http://www.rejr.ru/


 

 

   RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY  

| www.rejr.ru | REJR. 2021; 11 (3):49-56       DOI: 10.21569/2222-7415-2021-11-3-49-56                     50 
 

 

 

PARANASAL SINUS STATUS IN PATIENTS WITH NASOLACRIMAL DUCT  

OBLITERATION OF VARIOUS ETIOLOGY 

 

Yartsev V.D., Atkova E.L., Borisenko T.E. 

 
Scientific Research Institute of Eye Diseases. Moscow, Russia.  

 

urpose. To identify individual risk factors for the development of nasolacrimal duct obstruc-

tion based on radiology examination.  

Material and methods . The results of computed tomography (CT) of the paranasal sinuses 

were studied. Group 1 consisted of 45 patients (45 cases) with primary lacrimal obstruc-

tion, group 2 ð 23 patients (23 cases) with secondary lacrimal obstruction developed as a result of 

radioactive iodine therapy, group 3 ð 63 subjects (63 cases) without lacrimal obstruction. The thick-

ness of the mucosa of the paranasal sinuses was determined by calculating the value of the integral 

indices on the Newman and Lund -Mackay scales. The results of the three groups of patients were 

compared. The differences were considered significant at p<0.05, and the Bonferroni correction was 

applied.  

Results . Differences in the thickness of the mucosa of the frontal sinuses and the ethmoid 

cells in the examine d three groups are statistically significant. The median score on the Lund -

Mackay and Newman scales was highest in group 1. A statistically significant difference on the 

Lund -Mackay scales was found when comparing the scores of patients in groups 1 and 2, as well as 

in patients in groups 1 and 3. The ROC curve with optimal parameters was obtained for the indicator 

of the state of the paranasal sinuses on the Lund -Mackay scale in patients of group 1.  

Discussion.  The obtained data correlate with the data obta ined in the study of the pathogen-

esis of primary obstruction of the tear ducts, which suggests that the unfavorable condition of the 

paranasal sinuses may be a risk factor for the development of obstruction of the tear ducts. For 

practical purposes, it is justified to use the Lund -Mackay scale to assess the risk of developing pri-

mary nasolacrimal duct obstruction.  

Conclusion.  The analysis showed that the unfavorable condition of the paranasal sinuses is a 

risk factor for the development of primary nasolacri mal duct obstruction. This risk factor does not 

affect the possibility of developing secondary acquired nasolacrimal duct obstruction due to radioac-

tive iodine therapy.   

  

Keywords: dacryocystitis, paranasal sinuses, lacrimal obstruction.  
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ɑɛɜɚɡɚɐɔɘɚɝɞɨ ɝɗɑɓɚɚɞɎɚɐɫɥɔɡ 

ɛɟɞɑɕ ð ɩɞɚ ɏɑɞɑɜɚɏɑəəɌɫ ɏɜɟɛɛɌ 

ɛɚɗɔɩɞɔɚɗɚɏɔɣɑɝɖɔɡ ɓɌɍɚɗɑɎɌəɔɕ, 

ɛɜɔ ɖɚɞɚɜɧɡ ɎɝɗɑɐɝɞɎɔɑ ɡɜɚəɔɣɑ-

ɝɖɚɏɚ ɎɚɝɛɌɗɔɞɑɗɨəɚɏɚ ɛɜɚɢɑɝɝɌ 

ɎɚɓəɔɖɌɑɞ ɛɜɚɏɜɑɝɝɔɜɟɪɥɔɕ ɝɞɑəɚɓ ɜɌɓɗɔɣ-

əɧɡ ɚɞɐɑɗɚɎ ɝɗɑɓɚɚɞɎɚɐɫɥɔɡ ɛɟɞɑɕ, Ɏ ɔɝɡɚɐɑ 

ɖɚɞɚɜɚɏɚ ɠɚɜɘɔɜɟɑɞɝɫ ɔɡ ɚɍɗɔɞɑɜɌɢɔɫ [1]. Ȯ 

əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ ɚɞɘɑɣɌɑɞɝɫ ɜɚɝɞ ɣɔɝɗɌ ɔɝ-

ɝɗɑɐɚɎɌəɔɕ, ɛɚɝɎɫɥɑəəɧɡ ɔɓɟɣɑəɔɪ ɛɌɞɚɏɑ-

əɑɓɌ əɑɛɜɚɡɚɐɔɘɚɝɞɔ ɝɗɑɓɚɚɞɎɚɐɫɥɔɡ ɛɟɞɑɕ 

[1 - 5], ɚɐəɌɖɚ ɐɚ ɝɔɡ ɛɚɜ ɛɜɔɣɔəɧ, əɑɛɚ-

ɝɜɑɐɝɞɎɑəəɚ ɛɜɔɎɚɐɫɥɔɑ ɖ ɑɑ ɜɌɓɎɔɞɔɪ, əɑ-

ɫɝəɧ. Ȯ ɞɚ ɒɑ Ɏɜɑɘɫ, ɚɛɔɝɌə ɜɫɐ ɠɌɖɞɚɜɚɎ 

ɜɔɝɖɌ ɠɚɜɘɔɜɚɎɌəɔɫ əɑɛɜɚɡɚɐɔɘɚɝɞɔ ɝɗɑɓɚ-

ɚɞɎɚɐɫɥɔɡ ɛɟɞɑɕ, ɝɜɑɐɔ ɖɚɞɚɜɧɡ ð ɜɔəɚɗɚɏɔ-

ɣɑɝɖɔɑ [6 - 8]. ȼɫɐ ɔɝɝɗɑɐɚɎɌəɔɕ ɛɚɖɌɓɌɗ, ɣɞɚ 

ɝɚɝɞɚɫəɔɑ ɝɗɔɓɔɝɞɚɕ ɚɍɚɗɚɣɖɔ ɛɚɗɚɝɞɔ əɚɝɌ ɔ 

ɚɖɚɗɚəɚɝɚɎɧɡ ɝɔəɟɝɚɎ, Ɍ ɞɌɖɒɑ ɜɌɓɗɔɣəɧɡ 

ɎəɟɞɜɔəɚɝɚɎɧɡ ɝɞɜɟɖɞɟɜ, ɝɜɑɐɔ ɖɚɞɚɜɧɡ 

əɌɔɍɚɗɨɤɑɑ ɓəɌɣɑəɔɑ ɛɜɔɐɌɪɞ əɔɒəɔɘ əɚ-

ɝɚɎɧɘ ɜɌɖɚɎɔəɌɘ, ɘɚɒɑɞ ɛɚɎɧɤɌɞɨ ɜɔɝɖ 

ɜɌɓɎɔɞɔɫ ɝɟɒɑəɔɕ ɔ əɑɛɜɚɡɚɐɔɘɚɝɞɑɕ ɝɗɑɓɚ-

ɚɞɎɚɐɥɔɕ ɛɟɞɑɕ [7 - 10]. ȰɑɕɝɞɎɔɞɑɗɨəɚ, ɖɗɔ-

əɔɣɑɝɖɔɕ ɚɛɧɞ ɛɚɖɌɓɧɎɌɑɞ, ɣɞɚ ɣɌɝɞɚ əɑɛɜɚ-

ɡɚɐɔɘɚɝɞɨ ɝɗɑɓɚɚɞɎɚɐɫɥɔɡ ɛɟɞɑɕ ɝɚɣɑɞɌɑɞɝɫ 
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ɝ ɡɜɚəɔɣɑɝɖɔɘ ɜɔəɚɝɔəɟɝɔɞɚɘ, ɚɐəɌɖɚ əɑ-

ɜɑɐɖɔ ɔ ɝɗɟɣɌɔ ɚɞɝɟɞɝɞɎɔɫ ɟ ɛɌɢɔɑəɞɚɎ Ɏɧ-

ɜɌɒɑəəɚɕ ɜɔəɚɗɚɏɔɣɑɝɖɚɕ ɛɌɞɚɗɚɏɔɔ. ȾɌɖɔɘ 

ɚɍɜɌɓɚɘ, ɘɚɒəɚ ɛɜɑɐɛɚɗɚɒɔɞɨ, ɣɞɚ əɑɍɗɌɏɚ-

ɛɜɔɫɞəɚɑ ɝɚɝɞɚɫəɔɑ ɚɖɚɗɚəɚɝɚɎɧɡ ɛɌɓɟɡ ɘɚ-

ɒɑɞ ɝɛɚɝɚɍɝɞɎɚɎɌɞɨ ɜɌɓɎɔɞɔɪ əɑɛɜɚɡɚɐɔɘɚ-

ɝɞɔ ɝɗɑɓɚɚɞɎɚɐɫɥɔɡ ɛɟɞɑɕ, əɚ əɑ ɫɎɗɫɑɞɝɫ 

ɚɍɫɓɌɞɑɗɨəɧɘ ɖɚɘɛɚəɑəɞɚɘ ɑɑ ɛɌɞɚɏɑəɑɓɌ. 

ȽɚɎɜɑɘɑəəɌɫ ɖɗɌɝɝɔɠɔɖɌɢɔɫ əɑɛɜɚɡɚ-

ɐɔɘɚɝɞɔ ɝɗɑɓɚɚɞɎɚɐɫɥɔɡ ɛɟɞɑɕ ɛɚɐɜɌɓɟɘɑɎɌ-

ɑɞ ɑɑ ɜɌɓɐɑɗɑəɔɑ əɌ ɛɑɜɎɔɣəɟɪ (ɛɜɔ ɖɚɞɚɜɧɡ 

ɞɚɣəɌɫ ɛɜɔɣɔəɌ ɜɌɓɎɔɞɔɫ əɑɛɜɚɡɚɐɔɘɚɝɞɔ 

əɑɔɓɎɑɝɞəɌ) ɔ Ɏɞɚɜɔɣəɟɪ (ɛɜɔ ɖɚɞɚɜɧɡ ɚəɌ 

ɔɓɎɑɝɞəɌ) [11, 12]. Ƚɜɑɐɔ ɛɚɝɗɑɐəɔɡ Ɏɧɐɑɗɫ-

ɑɞɝɫ ɏɜɟɛɛɌ ɝɚɝɞɚɫəɔɕ, ɛɜɔ ɖɚɞɚɜɧɡ ɐɑɕ-

ɝɞɎɔɑ ɚɐəɚɏɚ ɔ ɞɚɏɚ ɒɑ ɞɜɔɏɏɑɜɌ ɔəɐɟɢɔɜɟɑɞ 

əɑɛɜɚɡɚɐɔɘɚɝɞɨ ɟ ɣɌɝɞɔ ɛɌɢɔɑəɞɚɎ, Ɍ ɟ ɣɌɝɞɔ 

ð əɑɞ. ɉɞɚ ɚɞəɚɝɔɞɝɫ, Ɏ ɣɌɝɞəɚɝɞɔ, ɖ ɝɗɟɣɌɫɘ 

Ɏɞɚɜɔɣəɚɕ əɑɛɜɚɡɚɐɔɘɚɝɞɔ ɝɗɑɓɚɚɞɎɚɐɫɥɔɡ 

ɛɟɞɑɕ, ɜɌɓɎɔɎɤɑɕɝɫ ɎɝɗɑɐɝɞɎɔɑ ɞɚɖɝɔɣɑɝɖɚɏɚ 

ɎɚɓɐɑɕɝɞɎɔɫ əɑɖɚɞɚɜɧɡ ɢɔɞɚɝɞɌɞɔɣɑɝɖɔɡ 

ɛɜɑɛɌɜɌɞɚɎ [13], Ɍ ɞɌɖɒɑ ɛɜɔɘɑəɑəɔɫ ɜɌɐɔɚ-

ɌɖɞɔɎəɚɏɚ ɕɚɐɌ ɟ ɛɌɢɔɑəɞɚɎ, ɛɚɗɟɣɌɪɥɔɡ 

ɗɑɣɑəɔɑ ɛɚ ɛɚɎɚɐɟ ɓɌɍɚɗɑɎɌəɔɕ ɥɔɞɚɎɔɐəɚɕ 

ɒɑɗɑɓɧ [14, 15]. ȺɣɑɎɔɐəɚ, ɣɞɚ Ɏ ɩɞɔɡ ɝɗɟɣɌ-

ɫɡ ɔɘɑɑɞɝɫ əɑɖɚɞɚɜɧɑ ɠɌɖɞɚɜɧ ɜɔɝɖɌ, ɔɘɑ-

ɪɥɔɑɝɫ ɟ ɚɐəɔɡ ɛɌɢɔɑəɞɚɎ ɔ ɚɞɝɟɞɝɞɎɟɪɥɔɑ 

ɟ ɐɜɟɏɔɡ, ɖɚɞɚɜɧɑ ɛɚɐɐɑɜɒɔɎɌɪɞ ɛɌɞɚɗɚɏɔ-

ɣɑɝɖɔɕ ɛɜɚɢɑɝɝ, ɝɎɫɓɌəəɧɕ ɝ ɐɑɕɝɞɎɔɑɘ 

ɞɜɔɏɏɑɜɌ. ɉɞɔɘ Ɏɚɓɘɚɒəɚ ɚɍɦɫɝəɔɞɨ, ɣɞɚ Ɏ 

ɜɑɓɟɗɨɞɌɞɑ ɚɐɔəɌɖɚɎɚɏɚ ɎɚɓɐɑɕɝɞɎɔɫ ɟ ɚɐəɔɡ 

ɛɌɢɔɑəɞɚɎ ɠɚɜɘɔɜɟɑɞɝɫ əɑɛɜɚɡɚɐɔɘɚɝɞɨ 

ɝɗɑɓɚɚɞɎɚɐɫɥɔɡ ɛɟɞɑɕ, Ɍ ɟ ɐɜɟɏɔɡ ɛɌɢɔɑəɞɚɎ 

ð əɑ ɠɚɜɘɔɜɟɑɞɝɫ. ȹɌɗɔɣɔɑ ɞɚɣəɧɡ ɝɎɑɐɑ-

əɔɕ, ɖɌɝɌɪɥɔɡɝɫ ɠɌɖɞɚɜɚɎ ɜɔɝɖɌ ɜɌɓɎɔɞɔɫ 

Ɏɞɚɜɔɣəɚɕ əɑɛɜɚɡɚɐɔɘɚɝɞɔ ɝɗɑɓɚɚɞɎɚɐɫɥɔɡ 

ɛɟɞɑɕ, ɐɌɝɞ Ɏɚɓɘɚɒəɚɝɞɨ ɚɝɟɥɑɝɞɎɗɫɞɨ ɘɑɜɚ-

ɛɜɔɫɞɔɫ, ɝɎɫɓɌəəɧɑ ɝ ɑɑ ɛɑɜɝɚəɔɠɔɢɔɜɚ-

ɎɌəəɚɕ ɛɜɚɠɔɗɌɖɞɔɖɚɕ, ɣɞɚ ɚɍɦɫɝəɫɑɞ əɑ 

ɞɚɗɨɖɚ əɌɟɣəɟɪ, əɚ ɔ ɛɜɌɖɞɔɣɑɝɖɟɪ ɓəɌɣɔ-

ɘɚɝɞɨ ɛɜɚɎɚɐɔɘɧɡ Ɏ ɩɞɚɘ əɌɛɜɌɎɗɑəɔɔ ɔɝ-

ɝɗɑɐɚɎɌəɔɕ. 

ɂɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. 

ȮɧɫɎɔɞɨ ɔəɐɔɎɔɐɟɌɗɨəɧɑ ɠɌɖɞɚɜɧ 

ɜɔɝɖɌ ɜɌɓɎɔɞɔɫ əɑɛɜɚɡɚɐɔɘɚɝɞɔ ɝɗɑɓɚɚɞɎɚ-

ɐɫɥɔɡ ɛɟɞɑɕ əɌ ɚɝəɚɎɑ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚɏɚ 

ɔɝɝɗɑɐɚɎɌəɔɫ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. 

ȴɝɝɗɑɐɚɎɌəɔɑ ɍɧɗɚ ɛɜɚɎɑɐɑəɚ əɌ ɍɌɓɑ 

ɀȯȭȹȿ çȹȴȴ ɏɗɌɓəɧɡ ɍɚɗɑɓəɑɕè ɛɚɝɗɑ ɚɐɚɍ-

ɜɑəɔɫ ɗɚɖɌɗɨəɚɏɚ ɍɔɚɘɑɐɔɢɔəɝɖɚɏɚ ɩɞɔɣɑ-

ɝɖɚɏɚ ɖɚɘɔɞɑɞɌ Ɏ ɜɌɘɖɌɡ ɛɜɚɎɚɐɔɘɚɕ əɌɟɣ-

əɚ-ɔɝɝɗɑɐɚɎɌɞɑɗɨɝɖɚɕ ɜɌɍɚɞɧ. Ȯɚ Ɏɝɑɡ ɝɗɟɣɌ-

ɫɡ ɍɧɗɚ ɛɚɗɟɣɑəɚ ɔəɠɚɜɘɔɜɚɎɌəəɚɑ ɐɚɍɜɚ-

Ɏɚɗɨəɚɑ ɝɚɏɗɌɝɔɑ ɛɌɢɔɑəɞɚɎ əɌ ɟɣɌɝɞɔɑ Ɏ ɔɝ-

ɝɗɑɐɚɎɌəɔɔ. ȴɝɝɗɑɐɚɎɌəɔɑ əɚɝɔɗɚ ɜɑɞɜɚɝɛɑɖ-

ɞɔɎəɧɕ ɡɌɜɌɖɞɑɜ ɔ ɎɖɗɪɣɌɗɚ Ɏ ɝɑɍɫ ɔɓɟɣɑəɔɑ 

ɜɑɓɟɗɨɞɌɞɚɎ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ (ȶȾ) 

ɟ ɛɌɢɔɑəɞɚɎ, ɚɍɜɌɞɔɎɤɔɡɝɫ Ɏ ɚɞɐɑɗɑəɔɑ ɛɌ-

ɞɚɗɚɏɔɔ ɝɗɑɓəɚɏɚ ɌɛɛɌɜɌɞɌ, ɔ ɟ ɖɚɞɚɜɧɡ ɍɧɗɌ 

ɐɔɌɏəɚɝɞɔɜɚɎɌəɌ əɑɛɜɚɡɚɐɔɘɚɝɞɨ ɝɗɑɓɚɚɞɎɚ-

ɐɫɥɔɡ ɛɟɞɑɕ. 

ȯɜɟɛɛɟ 1 ɝɚɝɞɌɎɔɗɔ ɛɌɢɔɑəɞɧ ɝ ɛɑɜ-

Ɏɔɣəɚɕ əɑɛɜɚɡɚɐɔɘɚɝɞɨɪ ɝɗɑɓɚɚɞɎɚɐɫɥɔɡ 

ɛɟɞɑɕ. ȹɌɍɚɜ Ɏ ɏɜɟɛɛɟ ɍɧɗ ɚɝɟɥɑɝɞɎɗɑə ɛɚ-

ɝɜɑɐɝɞɎɚɘ ɝɗɟɣɌɕəɚɕ Ɏɧɍɚɜɖɔ 45 ɝɗɟɣɌɑɎ (45 

ɛɌɢɔɑəɞɚɎ) ɔɓ ɍɌɓɧ ɐɌəəɧɡ ȶȾ ɛɌɢɔɑəɞɚɎ, 

ɛɜɚɡɚɐɔɎɤɔɡ ɗɑɣɑəɔɑ ɝ 2015 ɛɚ 2020 ɏɏ. 

Ƚɜɑɐəɔɕ ɎɚɓɜɌɝɞ ɛɌɢɔɑəɞɚɎ ɩɞɚɕ ɏɜɟɛɛɧ ɝɚ-

ɝɞɌɎɔɗ 64 Ñ 31 ɏɚɐ. 

ȯɜɟɛɛɟ 2 ɝɚɝɞɌɎɔɗɔ ɛɌɢɔɑəɞɧ ɝɚ Ɏɞɚ-

ɜɔɣəɚɕ əɑɛɜɚɡɚɐɔɘɚɝɞɨɪ ɝɗɑɓɚɚɞɎɚɐɫɥɔɡ 

ɛɟɞɑɕ, ɜɌɓɎɔɎɤɑɕɝɫ ɎɝɗɑɐɝɞɎɔɑ ɞɑɜɌɛɔɔ ɜɌ-

ɐɔɚɌɖɞɔɎəɧɘ ɕɚɐɚɘ, ɛɜɚɡɚɐɔɎɤɔɡ ɗɑɣɑəɔɑ Ɏ 

ɞɑ ɒɑ ɝɜɚɖɔ. Ȯ ɏɜɟɛɛɑ 2 ɌəɌɗɔɓɔɜɚɎɌəɚ 23 

əɌɍɗɪɐɑəɔɫ (23 ɛɌɢɔɑəɞɌ), ɝɜɑɐəɔɕ ɎɚɓɜɌɝɞ 

ɛɌɢɔɑəɞɚɎ ɝɚɝɞɌɎɔɗ 48 Ñ 30 ɗɑɞ. 

ȯɜɟɛɛɟ 3 ɝɚɝɞɌɎɔɗɔ ɚɍɝɗɑɐɟɑɘɧɑ ɍɑɓ 

ɛɌɞɚɗɚɏɔɔ ɝɗɑɓɚɚɞɎɚɐɫɥɔɡ ɛɟɞɑɕ, ɖɚɞɚɜɧɘ 

Ɏɧɛɚɗəɫɗɔ ȶȾ ɚɍɗɌɝɞɔ ɚɖɚɗɚəɚɝɚɎɧɡ ɛɌɓɟɡ 

ɛɚ ɛɜɔɣɔəɌɘ, əɑ ɝɎɫɓɌəəɧɘ ɝ ɜɔəɚɗɚɏɔɣɑ-

ɝɖɔɘ ɝɚɝɞɚɫəɔɑɘ. Ȯ ɏɜɟɛɛɑ 3 ɌəɌɗɔɓɔɜɚɎɌəɚ 

62 əɌɍɗɪɐɑəɔɫ (62 ɛɌɢɔɑəɞɌ), ɝɜɑɐəɔɕ Ɏɚɓ-

ɜɌɝɞ ɚɍɝɗɑɐɟɑɘɧɡ ɝɚɝɞɌɎɔɗ 58 Ñ 31 ɏɚɐ. 

Ȼɜɔ ɌəɌɗɔɓɑ ɖɚɘɛɨɪɞɑɜəɧɡ ɞɚɘɚɏɜɌɘɘ 

ɛɚɐɞɎɑɜɒɐɌɗɔ ɠɌɖɞ əɌɗɔɣɔɫ əɑɛɜɚɡɚɐɔɘɚ-

ɝɞɔ ɝɗɑɓɚɚɞɎɚɐɫɥɔɡ ɛɟɞɑɕ, Ɍ ɞɌɖɒɑ ɚɛɜɑɐɑ-

ɗɫɗɔ ɞɚɗɥɔəɟ ɝɗɔɓɔɝɞɚɕ ɚɍɚɗɚɣɖɔ ɚɖɚɗɚəɚɝɚ-

Ɏɧɡ ɝɔəɟɝɚɎ, Ɏɧɣɔɝɗɫɫ, ɜɟɖɚɎɚɐɝɞɎɟɫɝɨ ɩɞɔ-

ɘɔ ɝɎɑɐɑəɔɫɘɔ, ɓəɌɣɑəɔɑ ɔəɞɑɏɜɌɗɨəɧɡ ɔə-

ɐɑɖɝɚɎ ɛɚ ɤɖɌɗɌɘ Newman [16] ɔ Lund-

Mackay [17], ɖɚɞɚɜɧɑ ɫɎɗɫɪɞɝɫ ɚɍɥɑɛɜɔəɫ-

ɞɧɘɔ ɖɜɔɞɑɜɔɫɘɔ ɚɢɑəɖɔ ɝɚɝɞɚɫəɔɫ ɚɖɚɗɚ-

əɚɝɚɎɧɡ ɝɔəɟɝɚɎ ɛɚ ɐɌəəɧɘ ȶȾ [18, 19]. 

ȻɜɚɎɚɐɔɗɔ ɝɜɌɎəɑəɔɑ ɛɚɖɌɓɌɞɑɗɑɕ ɛɌ-

ɢɔɑəɞɚɎ ɞɜɑɡ ɏɜɟɛɛ. ȼɌɝɛɜɑɐɑɗɑəɔɑ Ɏɝɑɡ ɌəɌ-

ɗɔɓɔɜɟɑɘɧɡ ɛɚɖɌɓɌɞɑɗɑɕ ɚɞɗɔɣɌɗɚɝɨ ɚɞ əɚɜ-

ɘɌɗɨəɚɏɚ ɜɌɝɛɜɑɐɑɗɑəɔɫ, Ɏ ɝɎɫɓɔ ɝ ɩɞɔɘ ɔɝ-

ɛɚɗɨɓɚɎɌɗɔ əɑɛɌɜɌɘɑɞɜɔɣɑɝɖɔɑ ɝɞɌɞɔɝɞɔɣɑ-

ɝɖɔɑ ɘɑɞɚɐɧ. ȼɌɓɗɔɣɔɫ ɝɣɔɞɌɗɔ ɐɚɝɞɚɎɑɜəɧ-

ɘɔ ɛɜɔ pÒ0.05, ɛɜɔ ɘəɚɒɑɝɞɎɑəəɧɡ ɝɜɌɎəɑ-

əɔɫɡ ɛɜɔɘɑəɫɗɔ ɛɚɛɜɌɎɖɟ Bonferroni. ȽɞɌɞɔ-

ɝɞɔɣɑɝɖɔɕ ɌəɌɗɔɓ ɛɜɚɎɚɐɔɗɔ Ɏ ɛɜɚɏɜɌɘɘɑ 

IBM SPSS Statistics 26 (IMB, ȽɄȬ). 

ȼɑɓɟɗɨɞɌɞɧ. 

Ȯ ɞɌɍɗɔɢɑ ʈ1 ɛɜɔɎɑɐɑəɧ ɜɑɓɟɗɨɞɌɞɧ 

ɛɜɚɎɑɐɑəəɧɡ ɔɓɘɑɜɑəɔɕ ɞɚɗɥɔəɧ ɝɗɔɓɔɝɞɚɕ 

ɚɍɚɗɚɣɖɔ ɚɖɚɗɚəɚɝɚɎɧɡ ɝɔəɟɝɚɎ ɟ ɛɌɢɔɑəɞɚɎ 

ɞɜɑɡ ɏɜɟɛɛ, Ɍ ɞɌɖɒɑ ɜɑɓɟɗɨɞɌɞɧ ɝɞɌɞɔɝɞɔɣɑ-

ɝɖɚɏɚ ɌəɌɗɔɓɌ ɛɚɗɟɣɑəəɧɡ ɐɌəəɧɡ. 

ȻɜɚɎɑɐɑəəɧɕ ɌəɌɗɔɓ ɎɧɫɎɔɗ, ɣɞɚ ɔɘɑ-

ɪɞɝɫ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɐɚɝɞɚɎɑɜəɧɑ ɜɌɓɗɔɣɔɫ 

ɞɚɗɥɔəɧ ɝɗɔɓɔɝɞɚɕ ɚɍɚɗɚɣɖɔ ɗɚɍəɧɡ ɝɔəɟɝɚɎ 

(p = 0,006), Ɍ ɞɌɖɒɑ ɖɗɑɞɚɖ ɜɑɤɑɞɣɌɞɚɏɚ ɗɌ-

ɍɔɜɔəɞɌ (p = 0,002) ɛɜɔ ɝɜɌɎəɑəɔɔ ɩɞɔɡ ɛɚ-

ɖɌɓɌɞɑɗɑɕ ɟ ɚɍɝɗɑɐɟɑɘɧɡ ɞɜɑɡ ɏɜɟɛɛ. Ȼɜɔ 

ɩɞɚɘ ɓəɌɣɑəɔɑ ɘɑɐɔɌəɧ, Ɍ ɞɌɖɒɑ 1-ɏɚ  ɔ  3-ɏɚ  

ɖɎɌɜɞɔɗɑɕ ɐɗɫ ɞɚɗɥɔəɧ ɗɚɍəɚɏɚ ɝɔəɟɝɌ ɟ ɛɌ- 
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ɢɔɑəɞɚɎ ɝ ɛɑɜɎɔɣəɚɕ əɑɛɜɚɡɚɐɔɘɚɝɞɨɪ ɝɗɑ-

ɓɚɚɞɎɚɐɫɥɔɡ ɛɟɞɑɕ (ɏɜɟɛɛɌ 1) ɔ ɛɌɢɔɑəɞɚɎ 

ɍɑɓ əɌɜɟɤɑəɔɫ ɝɗɑɓɚɚɞɎɑɐɑəɔɫ (ɏɜɟɛɛɌ 3) 

ɝɚɎɛɌɐɌɗɔ, Ɍ ɟ ɛɌɢɔɑəɞɚɎ ɝɚ Ɏɞɚɜɔɣəɚɕ əɑ-

ɛɜɚɡɚɐɔɘɚɝɞɨɪ ɝɗɑɓɚɚɞɎɚɐɫɥɔɡ ɛɟɞɑɕ (ɏɜɟɛ-

ɛɌ 2) ɝɚɚɞɎɑɞɝɞɎɟɪɥɔɑ ɓəɌɣɑəɔɫ ɞɚɗɥɔəɧ 

ɝɗɔɓɔɝɞɚɕ ɚɍɚɗɚɣɖɔ ɗɚɍəɚɏɚ ɝɔəɟɝɌ ɍɧɗɔ 

ɘɑəɨɤɑ, ɣɑɘ ɟ ɚɍɝɗɑɐɟɑɘɧɡ ɏɜɟɛɛ 1 ɔ 3. 

ȳəɌɣɑəɔɑ ɞɚɗɥɔəɧ ɝɗɔɓɔɝɞɚɕ ɚɍɚɗɚɣɖɔ 

ɜɑɤɑɞɣɌɞɚɏɚ ɗɌɍɔɜɔəɞɌ ɟ ɛɌɢɔɑəɞɚɎ ɝɚ Ɏɞɚ-

ɜɔɣəɚɕ əɑɛɜɚɡɚɐɔɘɚɝɞɨɪ ɝɗɑɓɚɚɞɎɚɐɫɥɔɡ 

ɛɟɞɑɕ (ɏɜɟɛɛɌ 2) ɚɖɌɓɌɗɔɝɨ ɝɌɘɧɘɔ əɔɓɖɔɘɔ 

Ɏ ɞɜɑɡ ɝɜɌɎəɔɎɌɑɘɧɡ ɏɜɟɛɛɌɡ. 

ȹɔɒɑ ɛɜɔɎɑɐɑəɧ ɜɑɓɟɗɨɞɌɞɧ ɝɞɌɞɔɝɞɔ-

ɣɑɝɖɚɕ ɚɍɜɌɍɚɞɖɔ ɓəɌɣɑəɔɕ ɔəɞɑɏɜɌɗɨəɧɡ 

ɛɚɖɌɓɌɞɑɗɑɕ ɝɚɝɞɚɫəɔɫ ɛɜɔɐɌɞɚɣəɧɡ ɛɌɓɟɡ 

əɚɝɌ, ɛɚɗɟɣɑəəɧɡ ɟ ɛɌɢɔɑəɞɚɎ ɞɜɑɡ ɏɜɟɛɛ 

(ɞɌɍɗ. ʈ2). 

ȸɑɐɔɌəəɚɑ ɓəɌɣɑəɔɑ ɖɚɗɔɣɑɝɞɎɌ ɍɌɗ-

ɗɚɎ, ɛɚɗɟɣɑəəɚɑ ɛɜɔ ɚɢɑəɖɑ ɛɚ ɔəɞɑɏɜɌɗɨəɧɘ 

ɤɖɌɗɌɘ Lund-Mackay ɔ Newman, ɍɧɗɚ ɝɌɘɧɘ 

Ɏɧɝɚɖɔɘ Ɏ ɏɜɟɛɛɑ ɛɌɢɔɑəɞɚɎ ɝ ɛɑɜɎɔɣəɚɕ 

əɑɛɜɚɡɚɐɔɘɚɝɞɨɪ ɝɗɑɓɚɚɞɎɚɐɫɥɔɡ ɛɟɞɑɕ 

(ɏɜɟɛɛɌ 1) ð ɝɚɚɞɎɑɞɝɞɎɑəəɚ 4 ɔ 10 ɍɌɗɗɚɎ, Ɏ 

ɞɚ Ɏɜɑɘɫ, ɖɌɖ Ɏ ɖɚəɞɜɚɗɨəɚɕ ɏɜɟɛɛɑ (ɏɜɟɛɛɌ 

3) ɚəɚ ɝɚɝɞɌɎɔɗɚ, ɝɚɚɞɎɑɞɝɞɎɑəəɚ, 2 ɔ 6 ɍɌɗ-

ɗɚɎ. ȸɑɐɔɌəəɚɑ ɓəɌɣɑəɔɑ ɖɚɗɔɣɑɝɞɎɌ ɍɌɗɗɚɎ, 

ɛɚɗɟɣɑəəɚɑ ɛɜɔ ɚɢɑəɖɑ ɛɚ ɔəɞɑɏɜɌɗɨəɧɘ 

ɤɖɌɗɌɘ Lund-Mackay ɔ Newman, Ɏ ɏɜɟɛɛɑ 

ɛɌɢɔɑəɞɚɎ ɝɚ Ɏɞɚɜɔɣəɚɕ əɑɛɜɚɡɚɐɔɘɚɝɞɨɪ 

ɝɗɑɓɚɚɞɎɚɐɫɥɔɡ ɛɟɞɑɕ (ɏɜɟɛɛɌ 2) ɝɚɝɞɌɎɔɗɚ, 

ɝɚɚɞɎɑɞɝɞɎɑəəɚ, 2 ɔ 3 ɍɌɗɗɌ. 

Ȼɜɔ ɛɜɚɎɑɐɑəɔɔ ɛɚɛɌɜəɚɏɚ ɝɜɌɎəɑəɔɫ 

ɛɚɖɌɓɌɞɑɗɑɕ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɚɑ ɜɌɓɗɔ-

ɣɔɑ ɛɚ ɤɖɌɗɌɘ Lund-Mackay ɍɧɗɚ ɎɧɫɎɗɑəɚ 

ɛɜɔ ɝɜɌɎəɑəɔɔ ɛɚɖɌɓɌɞɑɗɑɕ, ɛɚɗɟɣɑəəɧɡ ɟ 

ɛɌɢɔɑəɞɚɎ ɏɜɟɛɛ 1 ɔ 2 (p = 0,001), Ɍ ɞɌɖɒɑ 

ɛɜɔ ɝɜɌɎəɑəɔɔ ɟ ɛɌɢɔɑəɞɚɎ ɏɜɟɛɛɧ 1 ɔ 3 (p = 

0,041). Ȼɜɔ ɝɜɌɎəɑəɔɔ ɛɚ ɤɖɌɗɑ Newman 

ɓəɌɣɔɘɚɑ ɜɌɓɗɔɣɔɑ ɍɧɗɚ ɚɍəɌɜɟɒɑəɚ ɞɚɗɨɖɚ 

ɛɜɔ ɝɜɌɎəɑəɔɔ ɛɌɢɔɑəɞɚɎ ɏɜɟɛɛ 1 ɔ 2 (p = 

0,002).  

ȹɌ ɚɝəɚɎɌəɔɔ ɛɜɚɎɑɐɑəəɚɏɚ ɝɞɌɞɔɝɞɔ-

ɣɑɝɖɚɏɚ ɌəɌɗɔɓɌ ɘɚɒəɚ ɛɜɑɐɛɚɗɚɒɔɞɨ, ɣɞɚ 

ɚɢɑəɖɌ ɝɚɝɞɚɫəɔɫ ɚɖɚɗɚəɚɝɚɎɧɡ ɝɔəɟɝɚɎ ɛɚ 

ɤɖɌɗɑ Lund-Mackay ɍɚɗɑɑ ɜɑɗɑɎɌəɞəɚ Ɏ 

ɛɗɌəɑ ɚɛɜɑɐɑɗɑəɔɫ ɔəɐɔɎɔɐɟɌɗɨəɧɡ ɜɔɝɖɚɎ 

ɜɌɓɎɔɞɔɫ ɛɑɜɎɔɣəɚɕ əɑɛɜɚɡɚɐɔɘɚɝɞɔ ɝɗɑɓɚ-

ɚɞɎɚɐɫɥɔɡ ɛɟɞɑɕ, ɣɑɘ ɛɜɚɎɑɐɑəɔɑ ɌəɌɗɚɏɔɣ-

əɚɏɚ ɌəɌɗɔɓɌ ɛɚ ɤɖɌɗɑ Newman. ɉɞɚ ɚɍɝɞɚɫ-

ɞɑɗɨɝɞɎɚ ɚɛɜɑɐɑɗɔɗɚ ɐɌɗɨəɑɕɤɔɕ ɡɚɐ ɝɞɌɞɔ-

ɝɞɔɣɑɝɖɚɏɚ ɌəɌɗɔɓɌ. 

Ȱɗɫ ɚɞɗɔɣɔɫ ɔəɞɑɏɜɌɗɨəɚɏɚ ɝɚɝɞɚɫəɔɫ 

ɚɖɚɗɚəɚɝɚɎɧɡ ɝɔəɟɝɚɎ ɛɚ ɐɎɟɘ ɤɖɌɗɌɘ ɟ 

ɍɚɗɨəɧɡ ɝ əɑɛɜɚɡɚɐɔɘɚɝɞɨɪ ɝɗɑɓɚɚɞɎɚɐɫɥɔɡ 

ɛɟɞɑɕ (ɏɜɟɛɛɧ 1 ɔ 2) ɔ ɚɍɝɗɑɐɟɑɘɧɡ ɍɑɓ ɛɌɞɚ-

ɗɚɏɔɔ (ɏɜɟɛɛɌ 3) ɍɧɗ ɛɜɚɎɑɐɑə ROC-ɌəɌɗɔɓ. 

ROC-ɖɜɔɎɌɫ ɝ ɚɛɞɔɘɌɗɨəɧɘɔ ɛɚɖɌɓɌɞɑ-

ɗɫɘɔ (ɛɗɚɥɌɐɨ ɛɚɐ ROC-ɖɜɔɎɚɕ (AUC) > 0,5; 

p < 0,05) ɛɚɗɟɣɑəɌ ɐɗɫ ɔəɞɑɏɜɌɗɨəɚɏɚ ɛɚɖɌɓɌ-

ɞɑɗɫ ɝɚɝɞɚɫəɔɫ ɚɖɚɗɚəɚɝɚɎɧɡ ɝɔəɟɝɚɎ ɛɚ 

ɤɖɌɗɑ  Lund -Mackay   ɛɜɔ  ɚɢɑəɖɑ ɛɜɑɐɝɖɌɓɌ- 

əɔɕ ɛɑɜɎɔɣəɚɕ əɑɛɜɚɡɚɐɔɘɚɝɞɔ ɝɗɑɓɚɚɞɎɚ-

ɐɫɥɔɡ ɛɟɞɑɕ ɟ  ɛɌɢɔɑəɞɚɎ  ɏɜɟɛɛɧ 1.  ȬəɌɗɔɓ  

ȾɌɍɗɔɢɌ ʈ1.     ȼɑɓɟɗɨɞɌɞɧ ɔɓɘɑɜɑəɔɕ ɞɚɗɥɔəɧ ɝɗɔɓɔɝɞɚɕ ɚɍɚɗɚɣɖɔ ɚɖɚɗɚəɚɝɚ-

Ɏɧɡ ɝɔəɟɝɚɎ. 

ʆʢʦʣʦʥʦʩʦʚʳʝ ʩʠʥʫʩʳ ʊʦʣʱʠʥʘ, ʤʤ 

ʤʝʜʠʘʥʘ [1-ʡ ʢʚʘʨʪʠʣʴ; 3-ʡ ʢʚʘʨʪʠʣʴ] 

ʈ 

(ʢʨʠʪʝʨʠʡ 

Kruskal-Wallis) ɻʨʫʧʧʘ 1 

(n=45) 

ɻʨʫʧʧʘ 2 

(n=23) 

ɻʨʫʧʧʘ 3 

(n=62) 

ɺʝʨʭʥʝʯʝʣʶʩʪʥʦʡ 3,1 [1,0; 6,7] 1,3 [0; 2,7] 4,8 [0; 10,9] p = 0,055 

ʃʦʙʥʳʡ 0,0 [0; 1,7] 0,0 [0; 0,0] 0,0 [0; 1,7] p = 0,006 

ʂʣʠʥʦʚʠʜʥʳʡ 0,0 [0; 0,0]  0,0 [0; 0,0] 0,0 [0; 0,0] p = 0,739 

ʈʝʰʝʪʯʘʪʳʡ ʣʘʙʠʨʠʥʪ 2,1 [1,2; 3,9] 0,0 [0; 1,8] 1,5 [0; 2,95] p = 0,002 
 

   
 

ȾɌɍɗɔɢɌ 2.     ȳəɌɣɑəɔɑ ɔəɞɑɏɜɌɗɨəɧɡ ɛɚɖɌɓɌɞɑɗɑɕ ɝɚɝɞɚɫəɔɫ ɚɖɚɗɚəɚɝɚɎɧɡ ɝɔ-

əɟɝɚɎ ɟ Ɏɝɑɡ ɚɍɝɗɑɐɟɑɘɧɡ. 

ʐʢʘʣʘ ʂʦʣʠʯʝʩʪʚʦ ʙʘʣʣʦʚ, ʙʘʣʣʳ 

ʤʝʜʠʘʥʘ [1-ʡ ʢʚʘʨʪʠʣʴ; 3-ʡ ʢʚʘʨʪʠʣʴ] 

P 

(ʢʨʠʪʝʨʠʡ Kruskal-

Wallis) 

 

ɻʨʫʧʧʘ 1 

n = 45 

ɻʨʫʧʧʘ 2 

n = 23 

ɻʨʫʧʧʘ 3 

n = 62 

Lund-Mackay 4,0 [2,0; 6,5] 2,0 [0; 3,0] 2,0 [1,0; 5,0] 0,001 

Newman 10,0 [5,0;13,0] 3,0 [2,0; 7,0] 6,0 [2,5; 13,0] 0,003 
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ɛɚɗɟɣɑəəɧɡ ɜɑɓɟɗɨɞɌɞɚɎ ɛɚɖɌɓɌɗ, ɣɞɚ ɚɝɞɌɗɨ-

əɧɑ ɖɜɔɎɧɑ əɑ ɘɚɏɟɞ ɍɧɞɨ ɔɝɛɚɗɨɓɚɎɌəɧ ɐɗɫ 

ɎɧɍɚɜɌ ɞɚɣɖɔ ɜɌɓɐɑɗɑəɔɫ ɘɑɒɐɟ əɚɜɘɚɕ ɔ 

ɛɌɞɚɗɚɏɔɑɕ (ɞɌɍɗ. ʈ3).  

ȼɌɝɝɣɔɞɌəəɧɑ ɛɚɜɚɏɚɎɧɑ ɓəɌɣɑəɔɫ ɔə-

ɞɑɏɜɌɗɨəɚɏɚ ɛɚɖɌɓɌɞɑɗɫ ɝɚɝɞɚɫəɔɫ ɚɖɚɗɚəɚ-

ɝɚɎɧɡ ɝɔəɟɝɚɎ ɛɚ ɤɖɌɗɑ Lund -Mackay ɟ ɛɌ-

ɢɔɑəɞɚɎ ɏɜɟɛɛɧ 1 ɝ ɛɑɜɎɔɣəɚɕ əɑɛɜɚɡɚɐɔɘɚ-

ɝɞɨɪ ɝɗɑɓɚɚɞɎɚɐɫɥɔɡ ɛɟɞɑɕ, ɫɎɗɫɪɥɔɑɝɫ 

əɌɔɍɚɗɑɑ ɎɧɝɚɖɚɣɟɎɝɞɎɔɞɑɗɨəɧɘɔ ɔ ɝɛɑɢɔ-

ɠɔɣəɧɘɔ Ɏ ɖɌɣɑɝɞɎɑ ɛɜɑɐɔɖɞɚɜɚɎ əɑɛɜɚɡɚ-

ɐɔɘɚɝɞɔ ɝɗɑɓɚɚɞɎɚɐɫɥɔɡ ɛɟɞɑɕ, ɛɜɔɎɑɐɑəɧ Ɏ 

ɞɌɍɗɔɢɑ ʈ4.  

ȺɝəɚɎɧɎɌɫɝɨ əɌ ɛɚɗɟɣɑəəɧɡ ɜɑɓɟɗɨɞɌ-

ɞɌɡ ɟ ɛɌɢɔɑəɞɚɎ ɏɜɟɛɛɧ 1, ɐɚɛɚɗəɔɞɑɗɨəɚ 

Ɏɧɣɔɝɗɑəɧ ɚɞəɚɤɑəɔɫ ɤɌəɝɚɎ (OR) ɜɌɓɎɔɞɔɫ 

ɛɑɜɎɔɣəɚɕ əɑɛɜɚɡɚɐɔɘɚɝɞɔ ɝɗɑɓɚɚɞɎɚɐɫɥɔɡ 

ɛɟɞɑɕ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɓəɌɣɑəɔɫ ɔəɞɑɏɜɌɗɨ-

əɚɏɚ ɛɚɖɌɓɌɞɑɗɫ ɝɚɝɞɚɫəɔɫ ɚɖɚɗɚəɚɝɚɎɧɡ ɝɔ-

əɟɝɚɎ ɛɚ ɤɖɌɗɑ Lund-Mackay. ȺɍəɌɜɟɒɑəɚ, 

ɣɞɚ OR ɜɌɓɎɔɞɔɫ ɛɑɜɎɔɣəɚɕ əɑɛɜɚɡɚɐɔɘɚɝɞɔ 

ɝɗɑɓɚɚɞɎɚɐɫɥɔɡ ɛɟɞɑɕ ɛɜɔ ɓəɌɣɑəɔɔ ɛɚ ɤɖɌ-

ɗɑ Lund-Mackay Ó1 ɝɚɝɞɌɎɗɫɑɞ 11,673 (ɐɚɎɑ-

ɜɔɞɑɗɨəɧɕ ɔəɞɑɜɎɌɗ 1,467ñ92,911), ɛɜɔ Ó2 

ɝɚɝɞɌɎɗɫɑɞ 2,064 (ɐɚɎɑɜɔɞɑɗɨəɧɕ ɔəɞɑɜɎɌɗ 

0,863 ñ4,934), ɛɜɔ Ó3 ɝɚɝɞɌɎɗɫɑɞ 2,362 (ɐɚɎɑ-

ɜɔɞɑɗɨəɧɕ ɔəɞɑɜɎɌɗ 1,057ñ5,178), ɛɜɔ Ó4 

ɝɚɝɞɌɎɗɫɑɞ 11,673 (ɐɚɎɑɜɔɞɑɗɨəɧɕ ɔəɞɑɜɎɌɗ 

1,467 ñ92,911), ɛɜɔ Ó5 ɝɚɝɞɌɎɗɫɑɞ 2,009 (ɐɚ-

Ɏɑɜɔɞɑɗɨəɧɕ ɔəɞɑɜɎɌɗ 0,911ñ4,429), ɛɜɔ Ó6 

ɝɚɝɞɌɎɗɫɑɞ 2,094 (ɐɚɎɑɜɔɞɑɗɨəɧɕ ɔəɞɑɜɎɌɗ 

0,845 ñ5,187), ɛɜɔ Ó7 ɝɚɝɞɌɎɗɫɑɞ 1,500 (ɐɚɎɑ-

ɜɔɞɑɗɨəɧɕ ɔəɞɑɜɎɌɗ 0,585ñ3,846), ɛɜɔ Ó8 

ɝɚɝɞɌɎɗɫɑɞ 1,699 (ɐɚɎɑɜɔɞɑɗɨəɧɕ ɔəɞɑɜɎɌɗ 

0,567 ñ5,087).  

Ⱦɔɛɔɣəɧɑ ɛɜɔɘɑɜɧ ɌəɌɗɔɓɔɜɟɑɘɧɡ ȶȾ 

ɛɜɑɐɝɞɌɎɗɑəɧ əɌ ɜɔɝɟəɖɑ 1. 

Ⱥɍɝɟɒɐɑəɔɑ. 

ȻɜɚɎɑɐɑəəɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɛɚɖɌɓɌɗɚ, 

ɣɞɚ əɑɍɗɌɏɚɛɜɔɫɞəɚɑ ɝɚɝɞɚɫəɔɑ ɚɖɚɗɚəɚɝɚ-

Ɏɧɡ ɝɔəɟɝɚɎ, ɛɜɚɫɎɗɫɪɥɑɑɝɫ ɛɜɔ ɜɑəɞɏɑəɚ-

ɗɚɏɔɣɑɝɖɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɟɞɚɗɥɑəɔɑɘ ɔɡ 

ɝɗɔɓɔɝɞɚɕ ɚɍɚɗɚɣɖɔ ɛɚɗɚɝɞɔ əɚɝɌ, ɘɚɒɑɞ ɫɎ-

ɗɫɞɨɝɫ ɠɌɖɞɚɜɚɘ ɜɔɝɖɌ ɜɌɓɎɔɞɔɫ ɛɑɜɎɔɣəɚɕ 

əɑɛɜɚɡɚɐɔɘɚɝɞɔ ɝɗɑɓɚɚɞɎɚɐɫɥɔɡ ɛɟɞɑɕ 

(ɏɜɟɛɛɌ 1 əɌɝɞɚɫɥɑɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ). ɉɞɚ ɚɍ-

ɝɞɚɫɞɑɗɨɝɞɎɚ ɛɚɐɞɎɑɜɒɐɌɑɞɝɫ ɖɗɔəɔɣɑɝɖɔɘ 

ɚɛɧɞɚɘ ɔ ɘɚɒɑɞ ɍɧɞɨ ɚɍɦɫɝəɑəɚ ɜɑɓɟɗɨɞɌɞɌ-

ɘɔ ɔɝɝɗɑɐɚɎɌəɔɫ ɛɌɞɚɏɑəɑɓɌ, Ɏ ɖɚɞɚɜɧɡ ɝɗɔ-

ɓɔɝɞɌɫ ɚɍɚɗɚɣɖɌ ɛɚɗɚɝɞɔ əɚɝɌ ɔ ɝɗɑɓɚɚɞɎɚɐɫ-

ɥɔɡ ɛɟɞɑɕ ɜɌɝɝɘɌɞɜɔɎɌɑɞɝɫ ɝ ɠɟəɖɢɔɚəɌɗɨ-

əɧɡ ɛɚɓɔɢɔɕ ɖɌɖ ɑɐɔəɚɑ ɢɑɗɚɑ, Ɍ ɛɚɞɚɘɟ ɐɚ-

ɛɟɝɖɌɑɞɝɫ Ɏɚɓɘɚɒəɚɝɞɨ Ɍɠɠɑɜɑəɞəɚɏɚ ɜɌɝ-

ɛɜɚɝɞɜɌəɑəɔɫ ɔəɠɑɖɢɔɚəəɚɏɚ ɔ ɎɚɝɛɌɗɔ-

ɞɑɗɨəɚɏɚ ɛɜɚɢɑɝɝɌ ɚɞ ɛɚɗɚɝɞɔ əɚɝɌ ɛɚ əɚɝɚ-

ɝɗɑɓəɚɘɟ ɛɜɚɞɚɖɟ [1]. Ȯɘɑɝɞɑ ɝ ɞɑɘ əɑɚɍɡɚɐɔ-

ɘɚ ɚɞɘɑɞɔɞɨ, ɣɞɚ ɝɟɥɑɝɞɎɟɑɞ ɔ ɓəɌɣɔɞɑɗɨəɚɑ 

ɣɔɝɗɚ ɔɝɝɗɑɐɚɎɌəɔɕ, ɚɛɜɚɎɑɜɏɌɪɥɔɡ ɩɞɟ ɏɔ-

ɛɚɞɑɓɟ [6, 20, 21]. ȬəɌɗɔɓ ɜɑɓɟɗɨɞɌɞɚɎ əɌɝɞɚ-

ɫɥɑɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɛɚɓɎɚɗɔɗ ɝɐɑɗɌɞɨ ɎɧɎɚɐ, 

ɣɞɚ ɓəɌɣɑəɔɫ ɛɚ ɤɖɌɗɑ Lund-Mackay, Ɏ ɚɞɗɔ-

ɣɔɑ ɚɞ ɓəɌɣɑəɔɕ ɛɚ ɤɖɌɗɑ Newman, ɔɘɑɪɞ 

ɐɚɝɞɌɞɚɣəɟɪ ɝɛɑɢɔɠɔɣəɚɝɞɨ ɔ ɣɟɎɝɞɎɔɞɑɗɨ-

əɚɝɞɨ ɐɗɫ ɛɜɚɏəɚɓɔɜɚɎɌəɔɫ ɜɔɝɖɌ ɜɌɓɎɔɞɔɫ 

ɛɑɜɎɔɣəɚɕ əɑɛɜɚɡɚɐɔɘɚɝɞɔ ɝɗɑɓɚɚɞɎɚɐɫɥɔɡ 

ɛɟɞɑɕ. ȾɌɖ, ɓəɌɣɑəɔɑ ɛɚ ɩɞɚɕ ɤɖɌɗɑ, ɜɌɎəɚɑ 

ɔɗɔ ɛɜɑɎɧɤɌɪɥɑɑ 1 ɍɌɗɗ, ɌɝɝɚɢɔɔɜɚɎɌəɚ ɝ 

ɛɚɎɧɤɑəɔɑɘ  ɜɔɝɖɌ  ɜɌɓɎɔɞɔɫ  ɩɞɚɏɚ  ɝɚɝɞɚɫ- 

əɔɫ Ɏ 11,7 ɜɌɓ. Ȼɜɔ ɍ·ɗɨɤɔɡ ɓəɌɣɑəɔɫɡ ɛɚ 

ɩɞɚɕ ɤɖɌɗɑ ɜɔɝɖ  ɜɌɓɎɔɞɔɫ ɛɑɜɎɔɣəɚɕ əɑɛɜɚ- 

ȾɌɍɗɔɢɌ ʈ3.   ȻɚɖɌɓɌɞɑɗɔ, ɛɚɗɟɣɑəəɧɑ ɛɜɔ ROC-ɌəɌɗɔɓɑ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɛɑɜɎɔɣ-

əɚɕ (ɏɜɟɛɛɌ 1) ɔ Ɏɞɚɜɔɣəɚɕ (ɏɜɟɛɛɌ 2) əɑɛɜɚɡɚɐɔɘɚɝɞɨɪ ɝɗɑɓɚɚɞɎɚɐɫɥɔɡ ɛɟɞɑɕ. 

ʐʢʘʣʘ ʇʣʦʱʘʜʴ ʧʦʜ ʢʨʠʚʦʡ (AUC) 

ɻʨʫʧʧʘ 1 ɻʨʫʧʧʘ 2 

Lund-Mackay 0,6251 

ɼʀ [0,54; 0,76] 

p = 0,012 

0,408 

ɼʀ [0,28; 0,54] 

p = 0,209 

Newman 0,597 

ɼʀ [0,48; 0,71] 

p = 0,106 

0,397 

ɼʀ [0,27; 0,53] 

p = 0,159 
 

   
 

ȾɌɍɗɔɢɌ 4.    ȻɚɜɚɏɚɎɧɑ ɓəɌɣɑəɔɫ ɛɚ ɤɖɌɗɑ Lund-Mackay ɟ ɛɌɢɔɑəɞɚɎ ɏɜɟɛɛɧ 1 ɝ 

ɛɑɜɎɔɣəɚɕ əɑɛɜɚɡɚɐɔɘɚɝɞɨɪ ɝɗɑɓɚɚɞɎɚɐɫɥɔɡ ɛɟɞɑɕ. 

ɿʥʘʯʝʥʠʝ, ʙʘʣʣʳ ʏʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʉʧʝʮʠʬʠʯʥʦʩʪʴ 

0,5 0,978 0,245 

1,5 0,778 0,408 

2,5 0,689 0,531 
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ɡɚɐɔɘɚɝɞɔ ɝɗɑɓɚɚɞɎɚɐɫɥɔɡ ɛɟɞɑɕ ɞɌɖ ɒɑ Ɏɧ-

ɝɚɖ. ɉɞɔ ɝɎɑɐɑəɔɫ ɛɚɗɟɣɑəɧ əɌ ɚɝəɚɎɑ ɝɜɌɎ-

əɑəɔɫ ɜɑɓɟɗɨɞɌɞɚɎ ɚɢɑəɖɔ ɝɚɝɞɚɫəɔɫ ɚɖɚɗɚ-

əɚɝɚɎɧɡ ɝɔəɟɝɚɎ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɜɌɓɎɔɎɤɑɕɝɫ 

ɛɌɞɚɗɚɏɔɑɕ (ɏɜɟɛɛɌ 1) ɔ ɟ ɚɍɝɗɑɐɟɑɘɧɡ ɍɑɓ 

əɌɜɟɤɑəɔɫ ɝɗɑɓɚɚɞɎɑɐɑəɔɫ (ɏɜɟɛɛɌ 3) ɔ ɘɚɏɟɞ 

ɍɧɞɨ ɔɝɛɚɗɨɓɚɎɌəɧ ɛɜɔ ɝɞɜɌɞɔɠɔɖɌɢɔɔ ɔə-

ɐɔɎɔɐɟɌɗɨəɚɏɚ ɜɔɝɖɌ ɜɌɓɎɔɞɔɫ əɌɜɟɤɑəɔɫ 

ɝɗɑɓɚɚɞɎɑɐɑəɔɫ. 

ȹɑɚɍɡɚɐɔɘɚ ɚɞɘɑɞɔɞɨ, ɣɞɚ, ɝ ɟɣɑɞɚɘ 

ɜɌɝɣɑɞɌ ɚɞəɚɤɑəɔɫ ɤɌəɝɚɎ ɜɌɓɎɔɞɔɫ ɛɑɜ-

Ɏɔɣəɚɕ əɑɛɜɚɡɚɐɔɘɚɝɞɔ ɝɗɑɓɚɚɞɎɚɐɫɥɔɡ ɛɟ-

ɞɑɕ, ɝɚɝɞɚɫəɔɑ ɝɗɔɓɔɝɞɚɕ ɚɍɚɗɚɣɖɔ ɚɖɚɗɚəɚ-

ɝɚɎɧɡ ɝɔəɟɝɚɎ ɘɚɒəɚ ɝɣɔɞɌɞɨ ɍɚɗɑɑ Ɏɗɔɫɪ-

ɥɔɘ əɌ ɜɌɓɎɔɞɔɑ ɛɑɜɎɔɣəɚɕ əɑɛɜɚɡɚɐɔɘɚɝɞɔ 

ɝɗɑɓɚɚɞɎɚɐɫɥɔɡ ɛɟɞɑɕ ɠɌɖɞɚɜɚɘ, ɣɑɘ, 

əɌɛɜɔɘɑɜ, ɜɌəɑɑ ɎɧɫɎɗɑəəɧɑ ɌɝɝɚɢɔɌɢɔɔ ɝ 

ɏɗɌɟɖɚɘɚɕ, Ɍɗɗɑɜɏɔɣɑɝɖɔɘ ɖɚəɦɪəɖɞɔɎɔɞɚɘ, 

ɝɟɡɔɘ ɖɑɜɌɞɚɖɚəɦɪəɖɞɔɎɔɞɚɘ ɔ Ɍɗɗɑɜɏɔɣɑ-

ɝɖɔɘ ɜɔəɔɞɚɘ, ɖɚɞɚɜɧɑ, ɝɚɏɗɌɝəɚ ɔɝɝɗɑɐɚɎɌ-

əɔɫɘ, ɛɚɎɧɤɌɪɞ ɜɔɝɖ ɜɌɓɎɔɞɔɫ ɛɑɜɎɔɣəɚɕ 

əɑɛɜɚɡɚɐɔɘɚɝɞɔ ɝɗɑɓɚɚɞɎɚɐɫɥɔɡ ɛɟɞɑɕ Ɏ 1,2 

- 3,6 ɜɌɓ [9]. 

ȸɧ ɛɚɗɌɏɌɑɘ, ɣɞɚ Ɏ ɚɝəɚɎɑ ɜɌɓɎɔɞɔɫ 

əɑɛɜɚɡɚɐɔɘɚɝɞɔ Ɏ ɝɗɟɣɌɑ ɡɜɚəɔɣɑɝɖɚɏɚ ɜɔ-

əɚɝɔəɟɝɔɞɌ ɓəɌɣɑəɔɑ ɘɚɒɑɞ ɔɘɑɞɨ əɑ ɞɚɗɨɖɚ 

Ɏɚɝɡɚɐɫɥɔɕ ɔəɠɑɖɢɔɚəəɧɕ ɛɜɚɢɑɝɝ, əɚ ɔ 

ɝɚɛɜɚɎɚɒɐɌɪɥɔɕ ɜɔəɚɝɔəɟɝɔɞ ɚɞɑɖ ɝɗɔɓɔ-

ɝɞɚɕ ɚɍɚɗɚɣɖɔ ɛɚɗɚɝɞɔ əɚɝɌ, ɖɚɞɚɜɧɕ ɛɜɔɎɚ-

ɐɔɞ ɖ ɚɞɑɖɟ ɖɌɎɑɜəɚɓəɚɏɚ ɝɛɗɑɞɑəɔɫ ɝɚɝɟɐɚɎ, 

ɜɌɝɛɜɚɝɞɜɌəɫɪɥɑɏɚɝɫ ɛɚ ɝɞɑəɖɑ əɚɝɚɝɗɑɓəɚ-

ɏɚ ɛɜɚɞɚɖɌ. ɉɞɚ ɘɚɒɑɞ ɛɜɔɎɚɐɔɞɨ ɖ Ɏɜɑɘɑə-

əɚɘɟ ɓɌɝɞɚɪ ɝɗɑɓəɚɕ ɒɔɐɖɚɝɞɔ Ɏ ɝɗɑɓɚɚɞɎɚ-

ɐɫɥɔɡ ɛɟɞɫɡ, ɣɞɚ əɌɜɟɤɌɑɞ ɐɜɑəɌɒəɟɪ 

ɠɟəɖɢɔɪ ɔ ɛɚɐɐɑɜɒɔɎɌɑɞ ɎɚɝɛɌɗɔɞɑɗɨəɧɕ 

ɛɜɚɢɑɝɝ Ɏ ɛɜɚɝɎɑɞɑ ɝɗɑɓɚɚɞɎɚɐɫɥɔɡ ɛɟɞɑɕ. 

ȴɝɡɚɐɚɘ ɩɞɚɏɚ ɛɜɚɢɑɝɝɌ ɘɚɒɑɞ ɍɧɞɨ ɠɔɍɜɚ-

ɞɔɓɌɢɔɫ ɔ ɠɚɜɘɔɜɚɎɌəɔɑ ɝɞɚɕɖɚɏɚ ɝɟɒɑəɔɫ 

ɝɗɑɓɚɚɞɎɚɐɫɥɔɡ ɛɟɞɑɕ. ȾɌɖɚɕ ɘɑɡɌəɔɓɘ Ɏɑ-

ɜɚɫɞɑə ɔ ɛɚɐɐɑɜɒɔɎɌɑɞɝɫ ɜɑɓɟɗɨɞɌɞɌɘɔ ɚɞ-

ɐɑɗɨəɧɡ ɔɝɝɗɑɐɚɎɌəɔɕ, ɟɖɌɓɧɎɌɪɥɔɡ əɌ 

əɑɛɜɑɘɑəəɚɑ əɌɗɔɣɔɑ ɓɌɝɞɚɫ ɒɔɐɖɚɝɞɔ Ɏ əɚ-

ɝɚɝɗɑɓəɚɘ ɛɜɚɞɚɖɑ, ɛɜɑɐɤɑɝɞɎɟɪɥɑɏɚ ɐɌ-

ɖɜɔɚɝɞɑəɚɓɟ [3, 22], Ɍ ɞɌɖɒɑ əɌ Ɏɚɓɘɚɒəɚɝɞɨ 

ɠɚɜɘɔɜɚɎɌəɔɫ Ɏɞɚɜɔɣəɚɕ əɑɛɜɚɡɚɐɔɘɚɝɞɔ 

ɝɗɑɓɚɚɞɎɚɐɫɥɔɡ ɛɟɞɑɕ ɎɝɗɑɐɝɞɎɔɑ ɏɑəɑɜɌɗɔ-

ɓɚɎɌəəɚɏɚ ɎɚɝɛɌɗɑəɔɫ ɝɗɔɓɔɝɞɚɕ ɚɍɚɗɚɣɖɔ 

ɛɚɗɚɝɞɔ əɚɝɌ ɟ ɛɌɢɔɑəɞɚɎ, ɝɞɜɌɐɌɪɥɔɡ ɡɜɚ-

əɔɣɑɝɖɔɘ ɜɔəɚɠɌɜɔəɏɔɞɚɘ [23]. 

Ȼɚ ɜɑɓɟɗɨɞɌɞɌɘ ɛɜɚɎɑɐɑəəɚɏɚ əɌɘɔ 

ɌəɌɗɔɓɌ ɘɚɒəɚ ɓɌɖɗɪɣɔɞɨ, ɣɞɚ ɟ ɛɌɢɔɑəɞɚɎ 

ɝɚ Ɏɞɚɜɔɣəɚɕ əɑɛɜɚɡɚɐɔɘɚɝɞɨɪ ɝɗɑɓɚɚɞɎɚ-

ɐɫɥɔɡ ɛɟɞɑɕ (ɏɜɟɛɛɌ 2) ɝɚɝɞɚɫəɔɑ ɚɖɚɗɚəɚɝɚ-

Ɏɧɡ ɝɔəɟɝɚɎ, ɚɢɑəɑəəɚɑ ɛɚ ɔəɞɑɏɜɌɗɨəɧɘ 

ɛɚɖɌɓɌɞɑɗɫɘ, əɑ ɚɞɗɔɣɌɑɞɝɫ ɚɞ ɞɌɖɚɎɚɏɚ ɟ ɚɍ-

ɝɗɑɐɟɑɘɧɡ ɍɑɓ ɛɌɞɚɗɚɏɔɔ ɝɗɑɓɚɚɞɎɚɐɫɥɔɡ ɛɟ-

ɞɑɕ (ɏɜɟɛɛɌ 3). ȶɜɚɘɑ ɞɚɏɚ, ɟ ɛɌɢɔɑəɞɚɎ ɝɚ 

Ɏɞɚɜɔɣəɚɕ əɑɛɜɚɡɚɐɔɘɚɝɞɨɪ ɝɗɑɓɚɚɞɎɚɐɫɥɔɡ 

 

ȼɔɝ. 1 Ɍ (Fig. 1 Ɍ) 

 

ȼɔɝ. 1 ɍ (Fig. 1 b) 

 

ȼɔɝ. 1 Ɏ (Fig. 1 ɝ) 

ȼɔɝ. 1.   ȶȾ, ɛɜɑɐɝɞɌɎɗɑəəɧɑ ɐɗɫ ɌəɌɗɔɓɌ. 

Ɍ ð ɝɗɔɓɔɝɞɌɫ ɚɍɚɗɚɣɖɌ ɗɑɎɚɏɚ Ɏɑɜɡəɑɣɑɗɪɝɞəɚɏɚ ɝɔəɟɝɌ ɟɞɚɗɥɑəɌ, ɛɜɌɎɧɕ Ɏɑɜɡəɑɣɑɗɪɝɞəɚɕ ɝɔəɟɝ Ɏɚɓ-

ɐɟɤəɧɕ (4 ɍɌɗɗɌ ɛɚ ɤɖɌɗɑ Lund-Mackay, 2 ɍɌɗɗɌ ɛɚ ɤɖɌɗɑ Newman); ɍ ð ɖɌɜɞɔəɌ ɛɜɌɎɚɝɞɚɜɚəəɑɕ ɚɍɗɔ-

ɞɑɜɌɢɔɔ ɝɗɑɓɚɚɞɎɚɐɫɥɔɡ ɛɟɞɑɕ əɌ ɟɜɚɎəɑ ɛɜɚɖɝɔɘɌɗɨəɚɕ ɞɜɑɞɔ əɚɝɚɝɗɑɓəɚɏɚ ɛɜɚɞɚɖɌ (ɚɍɎɑɐɑəɚ), ɝɗɑɎɌ 

ɝɗɑɓɚɚɞɎɚɐɫɥɔɑ ɛɟɞɔ ɛɜɚɡɚɐɔɘɧ (ɝɞɜɑɗɖɌ), Ɏɑɜɡəɑɣɑɗɪɝɞəɧɑ ɝɔəɟɝɧ Ɏɚɓɐɟɤəɧ (0 ɍɌɗɗɚɎ ɛɚ ɤɖɌɗɑ 

Lund -Mackay, 2 ɍɌɗɗɌ ɛɚ ɤɖɌɗɑ Newman); Ɏ ð ɗɚɖɌɗɨəɚɑ ɟɞɚɗɥɑəɔɑ ɝɗɔɓɔɝɞɚɕ ɚɍɚɗɚɣɖɔ ɚɍɚɔɡ Ɏɑɜɡəɑɣɑ-

ɗɪɝɞəɧɡ ɝɔəɟɝɚɎ (6 ɍɌɗɗɚɎ ɛɚ ɤɖɌɗɑ Lund-Mackay, 10 ɍɌɗɗɚɎ ɛɚ ɤɖɌɗɑ Newman).  

Fig. 1.   CT images submitted for analysis . 

a ð the mucous membrane of the left maxillary sinus is thickened, the right maxillary sinus is airy (4 points 

on the Lund -Mackay scale, 2 points on the Newman scale); b ð the picture of right -sided obliteration of the 

tear ducts at the level of the proximal third of the nasolacrimal duct (circled), right -sided tear ducts are func-

tional (arrow), the maxillary sinuses are airy (0 points on the Lund -Mackay scale, 2 points on the Newman 

scale); c ð local thickening of the mucous membrane of both maxillary sinuses (6 points on the Lund -Mackay 

scale, 10 points on the Newman scale).  
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ɛɟɞɑɕ ɞɚɗɥɔəɌ ɝɗɔɓɔɝɞɚɕ ɚɍɚɗɚɣɖɔ ɖɗɑɞɚɖ 

ɜɑɤɑɞɣɌɞɚɏɚ ɗɌɍɔɜɔəɞɌ, Ɍ ɞɌɖɒɑ ɗɚɍəɚɏɚ ɝɔ-

əɟɝɌ ɍɧɗɌ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɐɚɝɞɚɎɑɜəɚ əɔɒɑ, 

ɣɑɘ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɛɑɜɎɔɣəɚɕ əɑɛɜɚɡɚɐɔɘɚ-

ɝɞɨɪ (ɏɜɟɛɛɌ 1). ɉɞɚ ɐɌɑɞ ɚɝəɚɎɌəɔɑ ɟɞɎɑɜ-

ɒɐɌɞɨ, ɣɞɚ ɝɚɝɞɚɫəɔɑ ɚɖɚɗɚəɚɝɚɎɧɡ ɝɔəɟɝɚɎ 

əɑ ɫɎɗɫɑɞɝɫ ɠɌɖɞɚɜɚɘ ɜɔɝɖɌ ɜɌɓɎɔɞɔɫ əɑ-

ɛɜɚɡɚɐɔɘɚɝɞɔ ɝɗɑɓɚɚɞɎɚɐɫɥɔɡ ɛɟɞɑɕ ɟ ɛɌɢɔ-

ɑəɞɚɎ, ɛɑɜɑəɑɝɤɔɡ ɞɑɜɌɛɔɪ ɜɌɐɔɚɌɖɞɔɎəɧɘ 

ɕɚɐɚɘ. 

ȸɚɒəɚ ɛɜɑɐɛɚɗɚɒɔɞɨ, ɣɞɚ Ɏ ɩɞɔɡ ɝɗɟ-

ɣɌɫɡ ɢɑɗɑɝɚɚɍɜɌɓɑə ɛɚɔɝɖ ɐɜɟɏɔɡ ɠɌɖɞɚɜɚɎ 

ɜɔɝɖɌ, ɝɎɫɓɌəəɧɡ əɑ ɞɚɗɨɖɚ ɝ ɌəɌɞɚɘɔɣɑɝɖɔ-

ɘɔ ɚɝɚɍɑəəɚɝɞɫɘɔ ɝɞɜɚɑəɔɫ ɝɗɑɓɚɚɞɎɚɐɫɥɔɡ 

ɛɟɞɑɕ, əɚ ɔ ɝ ɔɡ ɘɚɜɠɚɗɚɏɔɣɑɝɖɚɕ ɔ ɍɔɚɡɔ-

ɘɔɣɑɝɖɚɕ ɡɌɜɌɖɞɑɜɔɝɞɔɖɚɕ. Ȯɑɜɚɫɞəɚ, ɣɞɚ ɝ 

ɞɑɣɑəɔɑɘ Ɏɜɑɘɑəɔ ɍɟɐɟɞ ɚɍəɌɜɟɒɑəɧ ɞɑ 

ɠɌɖɞɚɜɧ, ɖɚɞɚɜɧɑ ɛɜɔɎɚɐɫɞ ɖ ɛɚɎɧɤɑəɔɪ 

ɓɌɡɎɌɞɌ ɜɌɐɔɚɌɖɞɔɎəɚɏɚ ɕɚɐɌ ɚɛɜɑɐɑɗɑəəɧ-

ɘɔ ɝɞɜɟɖɞɟɜɌɘɔ ɝɗɑɓɚɚɞɎɚɐɫɥɔɡ ɛɟɞɑɕ, ɛɜɔ 

ɣɑɘ ɩɞɔ ɠɌɖɞɚɜɧ, Ɏɚɓɘɚɒəɚ, əɑ ɝɎɫɓɌəɧ ɝ 

ɌəɌɞɚɘɔɑɕ ɝɗɑɓɚɚɞɎɚɐɫɥɔɡ ɛɟɞɑɕ. Ȯɘɑɝɞɑ ɝ 

ɞɑɘ ɞɚɞ ɠɌɖɞ, ɣɞɚ ɚɞɑɖ ɝɗɔɓɔɝɞɚɕ ɚɍɚɗɚɣɖɔ 

ɛɚɗɚɝɞɔ əɚɝɌ ɛɜɔɎɚɐɔɞ ɖ ɜɌɓɎɔɞɔɪ əɑɐɚɝɞɌ-

ɞɚɣəɚɝɞɔ ɝɗɑɓɚɚɞɎɑɐɑəɔɫ ɔ, ɖɌɖ ɝɗɑɐɝɞɎɔɑ, 

ɟɎɑɗɔɣɔɎɌɑɞ Ɏɜɑɘɫ ɖɚəɞɌɖɞɌ ɜɌɐɔɚɌɖɞɔɎəɚɏɚ 

ɕɚɐɌ ɝ əɑɛɚɜɌɒɑəəɚɕ ɝɗɔɓɔɝɞɚɕ ɚɍɚɗɚɣɖɚɕ, 

ɣɞɚ ɛɚɞɑəɢɔɜɟɑɞ ɑɏɚ ɘɑɝɞəɚɑ ɝɖɗɑɜɚɞɔɣɑɝɖɚɑ 

ɐɑɕɝɞɎɔɑ ɖɌɒɑɞɝɫ ɚɣɑɎɔɐəɧɘ, Ɍ ɛɚɞɚɘɟ 

ɣɌɝɞɨ ɖɗɔəɔɣɑɝɖɔɡ ɜɑɖɚɘɑəɐɌɢɔɕ ɝɚɐɑɜɒɔɞ 

Ɏ ɝɑɍɑ ɟɖɌɓɌəɔɑ əɌ ɢɑɗɑɝɚɚɍɜɌɓəɚɝɞɨ ɔəɞɜɌ-

əɌɓɌɗɨəɚɏɚ əɌɓəɌɣɑəɔɫ ɝɚɝɟɐɚɝɟɒɔɎɌɪɥɔɡ 

ɝɜɑɐɝɞɎ ɛɜɔ ɛɜɚɎɑɐɑəɔɔ ɞɑɜɌɛɔɔ ɜɌɐɔɚɌɖ-

ɞɔɎəɧɘ ɕɚɐɚɘ [24]. Ȯɑɜɚɫɞəɚ, ɛɜɚɎɚɐɔɘɧɑ 

ɔɝɝɗɑɐɚɎɌəɔɫ, ɖɌɝɌɪɥɔɑɝɫ ɩɞɚɕ ɛɜɚɍɗɑɘɧ, 

ɐɚɗɒəɧ ɍɧɞɨ ɝɚɝɜɑɐɚɞɚɣɑəɧ əɌ ɔɓɟɣɑəɔɔ ɝɚ-

ɝɞɚɫəɔɫ ɝɗɔɓɔɝɞɚɕ ɚɍɚɗɚɣɖɔ ɛɚɗɚɝɞɔ əɚɝɌ ɔ 

ɚɖɚɗɚəɚɝɚɎɧɡ ɝɔəɟɝɚɎ əɑɛɚɝɜɑɐɝɞɎɑəəɚ Ɏ 

ɘɚɘɑəɞ ɚɝɟɥɑɝɞɎɗɑəɔɫ ɞɑɜɌɛɔɔ ɜɌɐɔɚɌɖɞɔɎ-

əɧɘ ɕɚɐɚɘ. 

ȳɌɖɗɪɣɑəɔɑ. 

ȻɜɚɎɑɐɑəəɧɕ əɌɘɔ ɌəɌɗɔɓ, ɚɝəɚɎɌə-

əɧɕ əɌ ɜɑɞɜɚɝɛɑɖɞɔɎəɚɘ ɔɓɟɣɑəɔɔ ɜɑɓɟɗɨɞɌ-

ɞɚɎ ȶȾ ɚɖɚɗɚəɚɝɚɎɧɡ ɝɔəɟɝɚɎ ɟ ɛɌɢɔɑəɞɚɎ ɝ 

ɛɑɜɎɔɣəɚɕ (ɏɜɟɛɛɌ 1) ɔ Ɏɞɚɜɔɣəɚɕ (ɏɜɟɛɛɌ 2) 

əɑɛɜɚɡɚɐɔɘɚɝɞɨɪ ɝɗɑɓɚɚɞɎɚɐɫɥɔɡ ɛɟɞɑɕ, Ɍ 

ɞɌɖɒɑ ɟ ɚɍɝɗɑɐɟɑɘɧɡ ɍɑɓ ɞɌɖɚɕ ɛɌɞɚɗɚɏɔɔ 

(ɏɜɟɛɛɌ 3) ɛɚɖɌɓɌɗ, ɣɞɚ əɑɍɗɌɏɚɛɜɔɫɞəɚɑ ɝɚ-

ɝɞɚɫəɔɑ ɚɖɚɗɚəɚɝɚɎɧɡ ɝɔəɟɝɚɎ ɫɎɗɫɑɞɝɫ 

ɠɌɖɞɚɜɚɘ ɜɔɝɖɌ ɜɌɓɎɔɞɔɫ ɛɑɜɎɔɣəɚɕ əɑɛɜɚ-

ɡɚɐɔɘɚɝɞɔ ɝɗɑɓɚɚɞɎɚɐɫɥɔɡ ɛɟɞɑɕ. ȺɐəɚɎɜɑ-

ɘɑəəɚ ɝ ɩɞɔɘ, ɩɞɚɞ ɠɌɖɞɚɜ ɜɔɝɖɌ əɑ ɚɖɌɓɧ-

ɎɌɑɞ Ɏɗɔɫəɔɫ əɌ Ɏɚɓɘɚɒəɚɝɞɨ ɜɌɓɎɔɞɔɫ Ɏɞɚ-

ɜɔɣəɚɕ əɑɛɜɚɡɚɐɔɘɚɝɞɔ ɝɗɑɓɚɚɞɎɚɐɫɥɔɡ ɛɟ-

ɞɑɕ ɎɝɗɑɐɝɞɎɔɑ ɞɑɜɌɛɔɔ ɜɌɐɔɚɌɖɞɔɎəɧɘ ɕɚ-

ɐɚɘ. 

Ⱦɚɞ ɠɌɖɞ, ɣɞɚ Ɏ ɚɐəɔɡ ɝɗɟɣɌɫɡ ɛɚɝɗɑ ɞɑ-

ɜɌɛɔɔ ɜɌɐɔɚɌɖɞɔɎəɧɘ ɕɚɐɚɘ ɜɌɓɎɔɎɌɑɞɝɫ 

əɑɛɜɚɡɚɐɔɘɚɝɞɨ ɝɗɑɓɚɚɞɎɚɐɫɥɔɡ ɛɟɞɑɕ, Ɍ Ɏ 

ɐɜɟɏɔɡ ɝɗɟɣɌɫɡ ɚəɌ əɑ ɜɌɓɎɔɎɌɑɞɝɫ, ɛɚɓɎɚɗɫ-

ɑɞ ɛɜɑɐɛɚɗɚɒɔɞɨ, ɣɞɚ ɛɜɔɝɟɞɝɞɎɟɑɞ əɑɖɔɕ 

ɐɜɟɏɚɕ ɠɌɖɞɚɜ ɜɔɝɖɌ, ɚɖɌɓɧɎɌɪɥɔɕ ɍɚɗɨɤɑɑ 

Ɏɗɔɫəɔɑ əɌ Ɏɚɓɘɚɒəɚɝɞɨ ɜɌɓɎɔɞɔɫ əɑɛɜɚɡɚ-

ɐɔɘɚɝɞɔ ɝɗɑɓɚɚɎɞɚɐɫɥɔɡ ɛɟɞɑɕ. Ȯɚɓɘɚɒəɚ, 

ɩɞɚɞ ɠɌɖɞɚɜ ɝɎɫɓɌə ɝ ɚɝɚɍɑəəɚɝɞɫɘɔ ɠɔɓɔɚ-

ɗɚɏɔɔ ɝɗɑɓɚɚɞɎɚɐɫɥɔɡ ɛɟɞɑɕ. 

ȴɝɞɚɣəɔɖ ɠɔəɌəɝɔɜɚɎɌəɔɫ ɔ ɖɚə-

ɠɗɔɖɞ ɔəɞɑɜɑɝɚɎ. 

ȬɎɞɚɜɧ ɐɌəəɚɕ ɝɞɌɞɨɔ ɛɚɐɞɎɑɜɐɔɗɔ ɚɞ-

ɝɟɞɝɞɎɔɑ ɠɔəɌəɝɚɎɚɕ ɛɚɐɐɑɜɒɖɔ ɔɝɝɗɑɐɚɎɌ-

əɔɫ ɔ ɖɚəɠɗɔɖɞɌ ɔəɞɑɜɑɝɚɎ, ɚ ɖɚɞɚɜɧɡ əɑɚɍ-

ɡɚɐɔɘɚ ɝɚɚɍɥɔɞɨ. 
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ȼȱȹȾȯȱȹȺȷȺȯȴɃȱȽȶȴȱ ȬȽȻȱȶȾɇ ȰȴȬȯȹȺȽȾȴȶȴ ȮȺȳȼȬȽȾȹɇɁ ȴȳȸȱȹȱȹȴȵ  

ȻȱȼȽȾȹȱȮȴȰȹȺȯȺ ȴ ɃȱȼȻȬȷȺȮȴȰȹɇɁ ɁȼɋɅȱȵ ȯȺȼȾȬȹȴ ɃȱȷȺȮȱȶȬ 

 

ȳɚɗɚɞɑəɖɚɎɌ ȯ.Ȯ.1,2, ȻɚɗɑɞɌɑɎɌ ȸ.Ȼ.1, ȯɟɗɨɏɑɗɨɐɔɑɎ ȯ.ȯ.1,3, ȹɌɜɔəɌ ȹ.Ȯ.4 , ȽɑɜɚɎɌ ȹ.Ƚ.1 
 

1 - ɀȯȬȺȿ ȮȺ ȻɑɜɎɧɕ ȸɚɝɖɚɎɝɖɔɕ ɏɚɝɟɐɌɜɝɞɎɑəəɧɕ ɘɑɐɔɢɔəɝɖɔɕ ɟəɔɎɑɜɝɔɞɑɞ ɔɘɑəɔ 

ȴ.ȸ. ȽɑɣɑəɚɎɌ ȸɔəɓɐɜɌɎɌ ȼɚɝɝɔɔ (ȽɑɣɑəɚɎɝɖɔɕ ȿəɔɎɑɜɝɔɞɑɞ). ɏ. ȸɚɝɖɎɌ, ȼɚɝɝɔɫ. 

2 - ȭɪɜɚ ɝɟɐɑɍəɚ-ɘɑɐɔɢɔəɝɖɚɕ ɩɖɝɛɑɜɞɔɓɧ ȰɑɛɌɜɞɌɘɑəɞɌ ɓɐɜɌɎɚɚɡɜɌəɑəɔɫ ɏɚɜɚɐɌ ȸɚɝɖɎɧ. ɏ. ȸɚɝɖɎɌ, ȼɚɝɝɔɫ. 

3 - ɂɑəɞɜɌɗɨəɚɑ ɍɪɜɚ ɝɟɐɑɍəɚ-ɘɑɐɔɢɔəɝɖɚɕ ɩɖɝɛɑɜɞɔɓɧ ȸɔəɔɝɞɑɜɝɞɎɌ ɓɐɜɌɎɚɚɡɜɌəɑəɔɫ ɔ ɘɑɐɔɢɔəɝɖɚɕ ɛɜɚɘɧɤɗɑəəɚɝɞɔ  

ȾɟɜɖɘɑəɔɝɞɌəɌ. ɏ. ȬɤɡɌɍɌɐ, ȾɟɜɖɘɑəɔɝɞɌə. 

4 - ȼɚɝɝɔɕɝɖɔɕ ɢɑəɞɜ ɝɟɐɑɍəɚ-ɘɑɐɔɢɔəɝɖɚɕ ɩɖɝɛɑɜɞɔɓɧ ȸɔəɓɐɜɌɎɌ ȼɚɝɝɔɔ. ɏ. ȸɚɝɖɎɌ, ȼɚɝɝɔɫ. 

 

ɐəɔɘ ɔɓ ɎɌɜɔɌəɞɚɎ ɛɚɎɧɤɑəɔɫ ɞɚɣəɚɝɞɔ ɐɔɌɏəɚɝɞɔɖɔ ɎɚɓɜɌɝɞɌ əɑɟɝɞɌəɚɎɗɑəəɚɏɚ ɗɔ-

ɢɌ ɫɎɗɫɑɞɝɫ ɜɌɝɤɔɜɑəɔɑ ɐɔɌɛɌɓɚəɌ ɔɝɝɗɑɐɟɑɘɧɡ ɚɍɦɑɖɞɚɎ ɔ ɔɝɛɚɗɨɓɚɎɌəɔɑ ɖɚɗɔɣɑ-

ɝɞɎɑəəɧɡ ɘɑɞɚɐɚɎ ɚɢɑəɖɔ, ɡɌɜɌɖɞɑɜɔɓɟɪɥɔɡɝɫ Ɏɧɝɚɖɚɕ ɎɌɗɔɐəɚɝɞɨɪ. ȾɜɌɐɔɢɔɚəəɧɘ 

ɐɗɫ ɩɞɔɡ ɢɑɗɑɕ ɫɎɗɫɑɞɝɫ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɖɚɝɞəɚɏɚ ɝɖɑɗɑɞɌ. ȰɔəɌɘɔ-

ɖɌ ɚɖɚɝɞɑəɑəɔɫ ɡɜɫɥɑɕ ɏɚɜɞɌəɔ ɔɓɟɣɑəɌ əɑɐɚɝɞɌɞɚɣəɚ.  

ɂɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. ȴɓɟɣɔɞɨ ɎɚɓɜɌɝɞəɟɪ ɐɔəɌɘɔɖɟ ɛɜɚɢɑɝɝɚɎ ɚɝɝɔɠɔɖɌɢɔɔ əɌ ɜɑəɞɏɑ-

əɚɏɜɌɘɘɌɡ ɡɜɫɥɑɕ ɏɚɜɞɌəɔ ɔ ɚɢɑəɔɞɨ Ɏɚɓɘɚɒəɚɝɞɨ ɑɑ ɔɝɛɚɗɨɓɚɎɌəɔɫ Ɏ ɖɌɣɑɝɞɎɑ ɘɌɜɖɑɜɌ Ɏɚɓ-

ɜɌɝɞɌ ɛɜɔ ɝɟɐɑɍəɚ-ɘɑɐɔɢɔəɝɖɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ əɑɚɛɚɓəɌəəɧɡ ɞɜɟɛɚɎ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. ȸɌɞɑɜɔɌɗɚɘ ɐɗɫ ɔɝɝɗɑɐɚɎɌəɔɫ ɛɚɝɗɟɒɔɗɔ ɛɜɑɛɌɜɌɞɧ ɡɜɫɥɑɕ ɏɚɜ-

ɞɌəɔ (ɣɑɜɛɌɗɚɎɔɐəɧɑ ɔ ɛɑɜɝɞəɑɎɔɐəɧɑ) ɔ ɔɡ ɜɑəɞɏɑəɚɏɜɌɘɘɧ ɚɞ 100 ɞɜɟɛɚɎ ɘɟɒɝɖɚɏɚ ɛɚɗɌ, Ɏ 

ɎɚɓɜɌɝɞɑ ɚɞ 15 ɐɚ 93 ɗɑɞ. Ȯ ɜɌɍɚɞɑ ɔɝɛɚɗɨɓɚɎɌəɧ ɘɑɞɚɐɧ ɎɔɓɟɌɗɨəɚɕ ɚɢɑəɖɔ, ɜɑəɞɏɑəɚɗɚɏɔɣɑ-

ɝɖɔɕ, ɝɞɌɞɔɝɞɔɣɑɝɖɚɏɚ ɔ ɔəɞɑɗɗɑɖɞɟɌɗɨəɚɏɚ ɌəɌɗɔɓɌ ɐɌəəɧɡ (Ɍɗɏɚɜɔɞɘɧ ɖɗɌɝɝɔɠɔɖɌɢɔɔ).  

ȼɑɓɟɗɨɞɌɞɧ. Ȯ ɡɚɐɑ əɌɝɞɚɫɥɑɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɍɧɗɔ ɚɛɜɑɐɑɗɑəɧ ɝɞɌɐɔɔ ɚɖɚɝɞɑəɑəɔɫ 

ɡɜɫɥɑɕ ɏɚɜɞɌəɔ, ɔɓɟɣɑəɌ ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɨ ɛɜɚɔɝɡɚɐɫɥɑɕ ɚɝɝɔɠɔɖɌɢɔɔ ɔ ɐɌəɌ ɖɚɗɔɣɑɝɞɎɑə-

əɌɫ ɚɢɑəɖɌ ɐɌəəɚɏɚ ɛɜɚɢɑɝɝɌ. ȽɞɌɞɔɝɞɔɣɑɝɖɔɕ ɌəɌɗɔɓ ɜɑɓɟɗɨɞɌɞɚɎ ɛɚɖɌɓɌɗ, ɣɞɚ ɘɑɒɐɟ ɛɜɚɢɑəɞ-

əɧɘ ɝɚɐɑɜɒɌəɔɑɘ ɖɚɝɞəɚɕ ɞɖɌəɔ Ɏ ɚɍɜɌɓɢɌɡ ɛɑɜɝɞəɑɎɔɐəɚɏɚ ɔ ɣɑɜɛɌɗɚɎɔɐəɧɡ ɡɜɫɥɑɕ ɔ Ɏɚɓ-

ɜɌɝɞɚɘ ɔɘɑɑɞɝɫ ɛɜɫɘɌɫ ɖɚɜɜɑɗɫɢɔɚəəɌɫ ɝɎɫɓɨ (r=0.82, r=0.8).  

ȳɌɖɗɪɣɑəɔɑ. ȼɌɐɔɚɏɜɌɠɔɣɑɝɖɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɡɜɫɥɑɕ ɏɚɜɞɌəɔ ɐɗɫ ɚɢɑəɖɔ ɝɞɑɛɑəɔ Ɏɧ-

ɜɌɒɑəəɚɝɞɔ ɔɡ ɚɝɝɔɠɔɖɌɢɔɔ ɘɚɒɑɞ ɔɝɛɚɗɨɓɚɎɌɞɨɝɫ ɐɗɫ ɝɟɐɑɍəɚɏɚ-ɘɑɐɔɢɔəɝɖɚɏɚ ɟɝɞɌəɚɎɗɑəɔɫ 

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

 

ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɗɟɣɑɎɌɫ ɐɔɌɏəɚɝɞɔɖɌ, ɐɔɌɏəɚɝɞɔɖɌ ɎɚɓɜɌɝɞɌ, ɡɜɫɥɔ ɏɚɜɞɌəɔ, ɛɑɜɝɞəɑ-

Ɏɔɐəɧɕ ɡɜɫɥ, ɣɑɜɛɌɗɚɎɔɐəɧɕ ɡɜɫɥ, ɚɖɚɝɞɑəɑəɔɑ ɡɜɫɥɌ, ɔɐɑəɞɔɠɔɖɌɢɔɫ ɗɔɣəɚɝɞɔ. 
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RADIOLOGICAL FEATURES OF AGE CHANGES IN THE CRICOID AND  

ARYTENOID HUMAN LARYNX CARTILAGES 
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ne of the options for improving the accuracy of diagnosing the age of an unidentified per-

son is to expand the range of objects and methods used for research. The bones of the 

skele ton are traditional for these purposes. The dynamics of ossification of laryngeal car-

tilage has not been sufficiently studied.  

Purpose.  To determine the relationship between the area of laryngeal cartilage ossification 

sites and age and to evaluate the po ssibility of using the dynamics of their ossification as an age 

marker for forensic identification of an individual.  

Material and methods.  The material for the study was laryngeal cartilage (scooped and ring -

shaped) from 100 male corpses, aged from 15 to 9 3 years. The paper uses methods of visual assess-

ment, radiological, quantitative, and statistical analysis.  

Results.  With increasing age, the ratio of bone and cartilage tissue in Ɍrytenoid ɝartilage and 

ɝricoid cartilage changes, this is expressed in an increase in the area of bone and a decrease in the 

proportion of cartilage tissue. Analysis of the results showed that there is a strong direct relationship 

between the percentage of bone tissue in the ɝricoid cartilage and Ɍrytenoid ɝartilage sample on the 

x-ray and age (r=0.82, r=0.8). The obtained results demonstrated that ossification of cartilage struc-

tures has a certain sequence, and a reliable relationship between age and the ossification area of the 

studied laryngeal structures was determined.  

Concl usion.  Radiographic examination of laryngeal cartilage and assessment of laryngeal ossi-

fication can be used as an Express method of preliminary age diagnostics for identification of the 

unknown person.  

  

Keywords: radiological examination, age estimation, laryngeal cartilages, cricoid cartilage, ary-

tenoid cartilage, cartilage ossification, medical identification.  
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ɚɜɘɔɜɚɎɌəɔɑ ɍɔɚɗɚɏɔɣɑɝɖɚɏɚ ɛɜɚ-

ɠɔɗɫ əɑɟɝɞɌəɚɎɗɑəəɚɏɚ ɔəɐɔɎɔɐɌ 

ɛɚɝɜɑɐɝɞɎɚɘ ɐɔɌɏəɚɝɞɔɖɔ ɚɍ-

ɥɑɏɜɟɛɛɚɎɧɡ ɛɜɔɓəɌɖɚɎ ɫɎɗɫɑɞɝɫ 

ɍɌɓɚɎɧɘ ɩɗɑɘɑəɞɚɘ Ɏ ɛɜɚɢɑɝɝɑ ɝɟ-

ɐɑɍəɚ-ɘɑɐɔɢɔəɝɖɚɕ ɔɐɑəɞɔɠɔɖɌɢɔɔ ɗɔɣəɚ-

ɝɞɔ. ȾɜɌɐɔɢɔɚəəɧɘɔ ɚɍɦɑɖɞɌɘɔ ɐɗɫ ɛɚɐɚɍ-

əɚɏɚ ɜɚɐɌ ɔɝɝɗɑɐɚɎɌəɔɕ ɫɎɗɫɪɞɝɫ ɩɗɑɘɑəɞɧ 

ɖɚɝɞəɚɏɚ ɝɖɑɗɑɞɌ [1 - 3]. ȴɝɝɗɑɐɚɎɌəɔɕ Ɏ ɚɞ-

əɚɤɑəɔɔ ɐɔɌɏəɚɝɞɔɖɔ ɚɍɥɑɏɜɟɛɛɚɎɧɡ ɛɜɔ-

ɓəɌɖɚɎ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɡɜɫɥɑɕ ɏɚɜɞɌəɔ 

əɑɐɚɝɞɌɞɚɣəɚ, ɛɜɔ ɩɞɚɘ Ɏ ɔɘɑɪɥɔɡɝɫ ɛɟɍɗɔ-

ɖɌɢɔɫɡ ɛɜɚɝɗɑɒɔɎɌɑɞɝɫ ɫɎəɧɕ ɐɔɝɍɌɗɌəɝ Ɏ 

ɛɚɗɨɓɟ ɔɓɟɣɑəɔɫ ɥɔɞɚɎɔɐəɚɏɚ ɡɜɫɥɌ (ɅɁ), 

ɑɏɚ ɛɚɗɚɎɧɡ ɚɞɗɔɣɔɕ [4 - 10]. ȻɑɜɝɞəɑɎɔɐəɧɕ 

(ȻɁ) ɔ ɣɑɜɛɌɗɚɎɔɐəɧɕ ɡɜɫɥɔ (ɃɁ) ɔɝɛɚɗɨɓɟ-

ɪɞɝɫ Ɏ ɖɌɣɑɝɞɎɑ ɚɍɦɑɖɞɚɎ ɔɓɟɣɑəɔɫ ɖɜɌɕəɑ 

ɜɑɐɖɚ, ɎɝɗɑɐɝɞɎɔɑ ɣɑɏɚ ɚɞɝɟɞɝɞɎɟɪɞ ɞɚɣəɧɑ 

ɖɚɗɔɣɑɝɞɎɑəəɧɑ ɡɌɜɌɖɞɑɜɔɝɞɔɖɔ ɔɡ ɎɚɓɜɌɝɞ-

əɧɡ ɔɓɘɑəɑəɔɕ. 

Ȯɘɑɝɞɑ ɝ ɞɑɘ, ɔɘɑəəɚ ɜɑəɞɏɑəɚɏɜɌɠɔ-

ɣɑɝɖɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ əɑɝɖɚɗɨɖɔɡ ɩɗɑɘɑəɞɚɎ 

ɝɖɑɗɑɞɌ ɛɚɎɧɤɌɑɞ ɞɚɣəɚɝɞɨ ɐɔɌɏəɚɝɞɔɖɔ 

ɎɚɓɜɌɝɞɌ, ɛɜɔ ɩɞɚɘ Ɏ ɟɝɗɚɎɔɫɡ ɠɜɌɏɘɑəɞɌɢɔɔ 

ɞɑɗɌ, ɜɑɓɟɗɨɞɌɞɧ ɚɢɑəɖɔ ɚɞɐɑɗɨəɧɡ ɚɍɦɑɖɞɚɎ, 

Ɏ ɣɌɝɞəɚɝɞɔ ɡɜɫɥɑɕ ɏɚɜɞɌəɔ, ɘɚɏɟɞ ɔɘɑɞɨ 
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ɜɑɤɌɪɥɑɑ ɓəɌɣɑəɔɑ [11], Ɍ ɛɚɗɟɣɑəəɚɑ ɢɔɠ-

ɜɚɎɚɑ ɔɓɚɍɜɌɒɑəɔɑ ð əɌɐɑɒəɧɘ ɚɍɦɑɖɞɚɘ 

ɐɚɖɌɓɌɞɑɗɨəɚɕ ɍɌɓɧ [12]. ȻɜɚɎɑɐɑəəɧɕ ɛɜɑɐ-

ɎɌɜɔɞɑɗɨəɧɕ ɌəɌɗɔɓ ɎɧɫɎɔɗ ɓəɌɣɔɞɑɗɨəɧɑ 

ɜɌɝɡɚɒɐɑəɔɫ Ɏ ɝɟɒɐɑəɔɫɡ ɌɎɞɚɜɚɎ ɚ ɝɎɫɓɔ 

ɚɝɝɔɠɔɖɌɢɔɔ ɡɜɫɥɑɕ ɏɚɜɞɌəɔ ɝ ɎɚɓɜɌɝɞɚɘ. 

Ⱥɍɥɔɕ ɖɚəɝɑəɝɟɝ ɛɚɐɞɎɑɜɒɐɌɑɞ əɌɗɔɣɔɑ 

ɜɌɓɗɔɣəɚɕ ɝɖɚɜɚɝɞɔ ɚɖɚɝɞɑəɑəɔɫ ɟ ɘɟɒɣɔə ɔ 

ɒɑəɥɔə, ɚɐəɌɖɚ, Ɏ ɍɚɗɨɤɔəɝɞɎɑ ɝɎɚɑɘ, ɔɝ-

ɝɗɑɐɚɎɌɞɑɗɔ ɎɚɓɐɑɜɒɔɎɌɪɞɝɫ ɚɞ ɛɜɑɐɚɝɞɌɎ-

ɗɑəɔɫ ɖɌɖɔɡ-ɗɔɍɚ ɖɚɜɜɑɗɫɢɔɕ ɝ ɚɛɜɑɐɑɗɑə-

əɧɘ ɎɚɓɜɌɝɞɚɘ [4 - 8].  

ɂɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ.  

ȹɌ ɚɝəɚɎɌəɔɔ Ɏɧɤɑɔɓɗɚɒɑəəɚɏɚ ɝɠɚɜ-

ɘɟɗɔɜɚɎɌəɌ ɢɑɗɨ əɌɤɑɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ: ɔɓɟ-

ɣɔɞɨ ɎɚɓɜɌɝɞəɟɪ ɐɔəɌɘɔɖɟ ɛɜɚɢɑɝɝɚɎ ɚɝɝɔ-

ɠɔɖɌɢɔɔ ɡɜɫɥɑɕ ɏɚɜɞɌəɔ ɔ ɚɢɑəɔɞɨ Ɏɚɓɘɚɒ-

əɚɝɞɨ ɑɑ ɔɝɛɚɗɨɓɚɎɌəɔɫ Ɏ ɖɌɣɑɝɞɎɑ ɘɌɜɖɑɜɌ 

ɎɚɓɜɌɝɞɌ ɛɜɔ ɝɟɐɑɍəɚ-ɘɑɐɔɢɔəɝɖɚɘ ɔɝɝɗɑɐɚ-

ɎɌəɔɔ əɑɚɛɚɓəɌəəɧɡ ɞɜɟɛɚɎ. 

Ȱɗɫ ɐɚɝɞɔɒɑəɔɫ ɛɚɝɞɌɎɗɑəəɚɕ ɢɑɗɔ 

ɜɌɓɜɌɍɚɞɌə ɐɔɓɌɕə ɔɝɝɗɑɐɚɎɌəɔɫ, ɎɖɗɪɣɌɪ-

ɥɔɕ ɝɗɑɐɟɪɥɔɑ ɩɞɌɛɧ: ɔɓɟɣɑəɔɑ ɞɑəɐɑəɢɔɔ, 

ɝɖɚɜɚɝɞɔ ɜɌɓɎɔɞɔɫ ɔ ɞɚɛɚɏɜɌɠɔɔ ɚɖɚɝɞɑəɑ-

əɔɫ ɡɜɫɥɑɕ ɏɚɜɞɌəɔ, ɔɓɟɣɑəɔɑ ɓɌɖɚəɚɘɑɜəɚ-

ɝɞɑɕ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɌɗɏɚɜɔɞɘɚɎ ɘɌɤɔəəɚ-

ɏɚ ɚɍɟɣɑəɔɫ, ɎɧɫɎɗɑəɔɑ ɐɚɝɞɚɎɑɜəɧɡ ɖɚɜɜɑ-

ɗɫɢɔɚəəɧɡ ɝɎɫɓɑɕ ɝ ɎɚɓɜɌɝɞɚɘ əɌ ɚɝəɚɎɑ ɔɝ-

ɛɚɗɨɓɚɎɌəɔɫ ɘɑɞɚɐɚɎ ɚɛɔɝɌɞɑɗɨəɚɕ ɝɞɌɞɔ-

ɝɞɔɖɔ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. 

Ȯ ɜɌɍɚɞɑ ɔɝɛɚɗɨɓɚɎɌə ɌɜɡɔɎəɧɕ ɘɌɞɑ-

ɜɔɌɗ ɘɑɐɔɖɚ-ɖɜɔɘɔəɌɗɔɝɞɔɣɑɝɖɚɏɚ ɚɞɐɑɗɌ 

ȯȭȿȳ ȸȺ çȭɪɜɚ cɟɐɑɍəɚ-ɘɑɐɔɢɔəɝɖɚɕ ɩɖɝ-

ɛɑɜɞɔɓɧè ɔ ɚɞɐɑɗɑəɔɫ ɘɑɐɔɖɚ-

ɖɜɔɘɔəɌɗɔɝɞɔɣɑɝɖɔɡ ɔɝɝɗɑɐɚɎɌəɔɕ ȯȭȿȳ 

çȭɪɜɚ ɝɟɐɑɍəɚ-ɘɑɐɔɢɔəɝɖɚɕ ɩɖɝɛɑɜɞɔɓɧ Ȱɑ-

ɛɌɜɞɌɘɑəɞɌ ɓɐɜɌɎɚɚɡɜɌəɑəɔɫ ȸɚɝɖɎɧè: ɛɜɑ-

ɛɌɜɌɞɧ ɡɜɫɥɑɕ ɏɚɜɞɌəɔ ɔ ɔɡ ɢɔɠɜɚɎɧɑ 

ɔɓɚɍɜɌɒɑəɔɫ. ȼɑəɞɏɑəɚɏɜɌɠɔɫ ɎɧɛɚɗəɑəɌ əɌ 

ɜɑəɞɏɑəɚɎɝɖɚɘ ɖɚɘɛɗɑɖɝɑ, ɎɖɗɪɣɌɪɥɑɘ Ɍɛ-

ɛɌɜɌɞ ɜɑəɞɏɑəɚɎɝɖɔɕ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɕ çȻɌɜ-

ɐɟɝ ð ȿè (ɛɜɚɔɓɎɚɐɝɞɎɌ ȳȬȺ çɉȾȱɁ-ȸɑɐè), 

ɢɔɠɜɚɎɟɪ ɝɔɝɞɑɘɟ ɖɚɘɛɨɪɞɑɜəɚɕ ɜɌɐɔɚɏɜɌ-

ɠɔɔ Fire CR+ ɐɗɫ ɛɚɗɟɣɑəɔɫ ɔ ɚɍɜɌɍɚɞɖɔ 

ɜɑəɞɏɑəɚɎɝɖɔɡ ɔɓɚɍɜɌɒɑəɔɕ, ȽɖɌəɑɜ FireCR 

Flash Reader (3DISC IMAGING, ȶɚɜɑɫ), ɛɜɚ-

ɏɜɌɘɘəɚɑ ɚɍɑɝɛɑɣɑəɔɑ Quantor Vet+. ȼɑɒɔɘ 

ɝɦɑɘɖɔ: 30 ɖȮ, 100 ɘɖȬ, 1 ɝ.  

ȯɜɌɠɔɣɑɝɖɚɑ ɔɓɚɍɜɌɒɑəɔɑ ɜɑəɞɏɑəɚ-

ɏɜɌɘɘɧ ɡɜɫɥɑɕ ɏɚɜɞɌəɔ (ȻɁ ɔ ɃɁ) ɔɝɝɗɑɐɚ-

ɎɌɗɚɝɨ ɝ ɛɚɘɚɥɨɪ ɛɜɚɏɜɌɘɘɧ ɏɜɌɠɔɣɑɝɖɚɏɚ 

ɌəɌɗɔɓɌ ɔɓɚɍɜɌɒɑəɔɕ (ImageJ). ȮɧɍɚɜɖɌ ɝɚ-

ɝɞɚɫɗɌ ɔɓ 300 ɚɍɦɑɖɞɚɎ (ɛɑɜɝɞəɑɎɔɐəɧɕ ð 

100 ɔ ɣɑɜɛɌɗɚɎɔɐəɧɑ ɡɜɫɥɔ ð 200) ɚɞ ɞɜɟɛɚɎ 

ɗɔɢ ɘɟɒɝɖɚɏɚ ɛɚɗɌ Ɏ ɎɚɓɜɌɝɞɑ ɚɞ 15 ɐɚ 93 ɗɑɞ 

(ɜɌɓɜɑɤɑəɔɑ ɩɞɔɣɑɝɖɚɏɚ ɖɚɘɔɞɑɞɌ ȸȯȸȿ ɔɘ. 

ȴ.ȸ. ȽɑɣɑəɚɎɌ (ɛɜɚɞɚɖɚɗ ʈ 10-19 ɚɞ 

17.07.2019)). ȶɜɔɞɑɜɔɔ əɑ Ɏɖɗɪɣɑəɔɫ: ɞɜɌɎ-

ɘɌɞɔɣɑɝɖɔɑ ɛɚɎɜɑɒɐɑəɔɫ ɔɝɝɗɑɐɟɑɘɚɏɚ ɚɜɏɌ-

əɌ, ɛɜɔɓəɌɖɔ ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ ɔɓɘɑəɑəɔɕ, ɓɌ-

ɍɚɗɑɎɌəɔɕ ɝɚɑɐɔəɔɞɑɗɨəɚɕ ɞɖɌəɔ, ɩəɐɚɖɜɔə-

əɚɕ ɛɌɞɚɗɚɏɔɔ; ɎɧɜɌɒɑəəɧɑ ɛɜɔɓəɌɖɔ ɡɜɚ-

əɔɣɑɝɖɚɕ ɩɖɓɚɏɑəəɚɕ ɔəɞɚɖɝɔɖɌɢɔɔ. Ƚɜɑɐ-

əɔɕ ɎɚɓɜɌɝɞ Ɏɧɍɚɜɖɔ ɝɚɝɞɌɎɔɗ 46Ñ18,2 ɏɚɐɌ. 

Ȱɗɫ ɐɔɠɠɑɜɑəɢɔɜɚɎɌəəɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ 

Ɏɑɝɨ ɎɚɓɜɌɝɞəɚɕ ɐɔɌɛɌɓɚə ɍɧɗ ɜɌɓɐɑɗɑə əɌ 

ɎɚɓɜɌɝɞəɧɑ ɏɜɟɛɛɧ əɌ ɚɝəɚɎɑ ɛɑɜɔɚɐɔɓɌɢɔɔ 

(ȸ., ɔɓɐ. ȬȻȹ ȽȽȽȼ, 1965).  

Ȭɗɏɚɜɔɞɘ ɔɝɝɗɑɐɚɎɌəɔɫ ɎɖɗɪɣɌɗ ɝɗɑɐɟ-

ɪɥɔɑ ɩɞɌɛɧ: ɎɔɓɟɌɗɨəɚɑ ɚɛɜɑɐɑɗɑəɔɑ ɝɞɑɛɑ-

əɔ ɚɖɚɝɞɑəɑəɔɫ Ɏ ɍɌɗɗɌɡ, ɛɜɔ ɩɞɚɘ ɛɜɌɎɌɫ ɔ 

ɗɑɎɌɫ ɝɞɚɜɚəɧ ɚɢɑəɔɎɌɗɔɝɨ əɑɓɌɎɔɝɔɘɚ, ɐɗɫ 

əɔɎɑɗɔɜɚɎɌəɔɫ Ɍɝɔɘɘɑɞɜɔɔ; ɚɛɜɑɐɑɗɑəɔɑ əɌ 

ɝəɔɘɖɑ ɜɑəɞɏɑəɚɏɜɌɘɘ ɚɍɥɑɕ ɛɗɚɥɌɐɔ ɔɓɟ-

ɣɌɑɘɚɏɚ ɚɍɦɑɖɞɌ, Ɏɧɣɔɝɗɑəɔɑ ɛɗɚɥɌɐɔ ɖɚɝɞ-

əɚɕ ɔ ɡɜɫɥɑɎɚɕ ɞɖɌəɔ Ɏ ɛɜɚɢɑəɞɌɡ ɔ ɔɡ ɝɚ-

ɚɞəɚɤɑəɔɑ ɚɞəɚɝɔɞɑɗɨəɚ ɐɜɟɏ ɐɜɟɏɌ, ɟɣɔɞɧ-

ɎɌɗɌɝɨ ɞɚɛɚɏɜɌɠɔɫ ɖɚɝɞəɚɕ ɞɖɌəɔ Ɏ ɔɝɝɗɑɐɟ-

ɑɘɚɘ ɚɍɜɌɓɢɑ. Ȱɗɫ ɘɌɞɑɘɌɞɔɣɑɝɖɚɏɚ ɌəɌɗɔɓɌ 

Ɏɝɑ ɛɚɗɟɣɑəəɧɑ ɐɌəəɧɑ ɍɧɗɔ Ɏəɑɝɑəɧ Ɏ 

ɩɗɑɖɞɜɚəəɟɪ ɍɌɓɟ ɐɌəəɧɡ Excel. Ȯ ɐɌɗɨəɑɕ-

ɤɑɘ ɚɍɜɌɍɚɞɌəɧ ɝ ɛɚɘɚɥɨɪ ɝɞɌɞɔɝɞɔɣɑɝɖɚɕ 

ɛɜɚɏɜɌɘɘɧ IBM SPSS Statistics 21 ɝ ɛɜɔɘɑ-

əɑəɔɑɘ ɘɑɞɚɐɚɎ ɛɌɜɌɘɑɞɜɔɣɑɝɖɚɕ ɝɞɌɞɔɝɞɔ-

ɖɔ, ɐɗɫ ɌəɌɗɔɓɌ ɝɎɫɓɔ ɘɑɒɐɟ ɜɌɓɗɔɣəɧɘɔ 

ɛɑɜɑɘɑəəɧɘɔ ɔɝɛɚɗɨɓɚɎɌɗɝɫ ɖɚɜɜɑɗɫɢɔɚə-

əɧɕ ɌəɌɗɔɓ ȻɔɜɝɚəɌ. Ȱɗɫ ɖɗɌɝɞɑɜɔɓɌɢɔɔ 

ɐɌəəɧɡ ɔɝɛɚɗɨɓɚɎɌɗɔɝɨ ɘɑɞɚɐɧ ɘɌɤɔəəɚɏɚ 

ɚɍɟɣɑəɔɫ, Ɏ ɣɌɝɞəɚɝɞɔ, ɐɑɜɑɎɨɫ ɜɑɤɑəɔɕ ɔ ɔɡ 

ɘɚɐɔɠɔɖɌɢɔɫ ð Ɍɗɏɚɜɔɞɘ Random forest (ɝɗɟ-

ɣɌɕəɧɕ ɗɑɝ). Ȱɗɫ ɐɎɟɘɑɜəɚɕ ɎɔɓɟɌɗɔɓɌɢɔɔ 

ɔɝɡɚɐəɧɡ ɐɌəəɧɡ, ɖɚɞɚɜɌɫ ɛɚɘɚɏɌɑɞ ɚɢɑəɔɞɨ 

əɌɗɔɣɔɑ ɔɗɔ ɚɞɝɟɞɝɞɎɔɑ ɖɗɌɝɞɑɜəɚɕ ɝɞɜɟɖɞɟ-

ɜɧ Ɏ ɐɌəəɧɡ, ɛɜɔɘɑəɫɗɔɝɨ ɘɑɞɚɐɧ uMAP ɔ 

tSNE [12, 13].  

ȼɑɓɟɗɨɞɌɞɧ. 

Ȱɗɫ ɖɚɗɔɣɑɝɞɎɑəəɚɕ ɡɌɜɌɖɞɑɜɔɝɞɔɖɔ 

ɎɚɓɜɌɝɞəɧɡ ɔɓɘɑəɑəɔɕ ɔɝɛɚɗɨɓɚɎɌəɌ ɍɌɗɗɨ-

əɌɫ ɚɢɑəɖɌ ɝɞɑɛɑəɔ ɚɖɚɝɞɑəɑəɔɫ ɡɜɫɥɑɕ. 

ȭɌɗɗɨəɌɫ ɝɡɑɘɌ ɚɝɝɔɠɔɖɌɢɔɔ ɛɑɜɝɞəɑɎɔɐəɚ-

ɏɚ ɡɜɫɥɌ Ɏɧɏɗɫɐɔɞ ɝɗɑɐɟɪɥɔɘ ɚɍɜɌɓɚɘ: ç0è ð 

ɚɖɚɝɞɑəɑəɔɫ ɚɞɝɟɞɝɞɎɟɑɞ; ç1è ð əɌɣɌɗɨəɧɑ 

ɛɜɔɓəɌɖɔ ɚɖɚɝɞɑəɑəɔɫ Ɏ ɚɍɗɌɝɞɔ ɛɜɔɖɜɑɛɗɑ-

əɔɫ ɣɑɜɛɌɗɚɎɔɐəɧɡ ɡɜɫɥɑɕ; ç2è ð ɌɖɞɔɎəɚɑ 

ɚɖɚɝɞɑəɑəɔɑ əɌɣɌɗɚɝɨ ɔ ɛɜɑɐɝɞɌɎɗɑəɚ Ɏ Ɏɔɐɑ 

əɑɍɚɗɨɤɔɡ (əɑ ɍɚɗɑɑ ĳ ɛɗɚɥɌɐɔ ɛɗɌɝɞɔəɖɔ) 

ɟɣɌɝɞɖɚɎ ɖɚɝɞəɚɕ ɞɖɌəɔ ɚɞ Ɏɑɜɡəɑɏɚ ɖɜɌɫ 

ɛɗɌɝɞɔəɖɔ ɝ ɚɐəɚɕ ɔɗɔ ɐɎɟɡ ɝɞɚɜɚə ɚɞ ɝɟ-

ɝɞɌɎəɚɕ ɛɗɚɥɌɐɖɔ, ɖɌɖ ɝɛɜɌɎɌ, ɞɌɖ ɔ ɝɗɑɎɌ; 

ç3è ð ɚɖɚɝɞɑəɑəɔɑ ɓɌɡɎɌɞɧɎɌɑɞ Ɏɑɜɡəɪɪ ɛɚ-

ɗɚɎɔəɟ ɛɗɌɝɞɔəɖɔ; ç4è ð ɚɖɚɝɞɑəɑəɔɑ ɜɌɝɛɜɚ-

ɝɞɜɌəɫɑɞɝɫ əɌ əɔɒəɪɪ ɛɚɗɚɎɔəɟ ɛɗɌɝɞɔəɖɔ 

ɔ ɓɌɐəɪɪ ɛɚɗɚɎɔəɟ ɐɟɏɔ; ç5è ð ɛɚɗəɚɑ ɚɖɚ-

ɝɞɑəɑəɔɑ, ɝ ɑɐɔəɔɣəɧɘɔ ɠɜɌɏɘɑəɞɌɜəɧɘɔ 

ɟɣɌɝɞɖɌɘɔ əɑɚɝɝɔɠɔɢɔɜɚɎɌəəɚɕ ɡɜɫɥɑɎɚɕ 

ɞɖɌəɔ (ɜɔɝ. 1).  

ȽɡɑɘɌ  ɍɌɗɗɨəɚɕ  ɚɢɑəɖɔ   ɚɖɚɝɞɑəɑəɔɫ  
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ȼɔɝ. 1 Ɍ  (Fig. 1 Ɍ) 

 

ȼɔɝ. 1 ɍ (Fig. 1 b) 

ȼɔɝ. 1.     ȼɑəɞɏɑəɚɏɜɌɘɘɧ. 

ȻɑɜɝɞəɑɎɔɐəɧɕ ɡɜɫɥ; Ɍ ð 15 ɗɑɞ; ɍ ð 75 ɗɑɞ. 

Fig. 1.  Radiographs . 

Cricoid cartilage; a ð 15 years; b ð 75 years.  

 

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.   ȼɑəɞɏɑəɚɏɜɌɘɘɧ. 

ɃɑɜɛɌɗɚɎɔɐəɧɑ ɡɜɫɥɔ; Ɍ ð 15 ɗɑɞ  (ɝɞɌɐɔɫ 0); ɍ ð 31 ɏɚɐ (ɝɞɌɐɔɫ II); Ɏ ð 57 ɗɑɞ (ɝɞɌɐɔɫ III);  ɏ ð 85 ɗɑɞ (ɝɞɌ-

ɐɔɫ IV). 

Fig. 2.   Radiographs . 

Arytenoid cartilage; a ð 15 years (stage 0); b -31 years (stage II ); Ɏ-57 years (stage III); ɏ-85 years (stage IV).  
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ɣɑɜɛɌɗɚɎɔɐəɧɡ ɡɜɫɥɑɕ ɛɜɑɐɝɞɌɎɗɑəɌ ɝɗɑɐɟ-

ɪɥɔɘ ɚɍɜɌɓɚɘ: ç0è ð ɚɖɚɝɞɑəɑəɔɑ ɚɞɝɟɞɝɞɎɟ-

ɑɞ;  ç1è ð ɛɚɫɎɗɑəɔɑ əɌɣɌɗɨəɧɡ ɞɚɣɑɖ ɖɚɝɞəɚɕ 

ɞɖɌəɔ Ɏ ɘɧɤɑɣəɚɘ ɚɞɜɚɝɞɖɑ; ç2è ð ɜɌɝɛɜɚ-

ɝɞɜɌəɑəɔɑ (ɟɎɑɗɔɣɑəɔɑ) ɟɣɌɝɞɖɚɎ ɚɖɚɝɞɑəɑ-

əɔɫ Ɏ ɘɧɤɑɣəɚɘ ɚɞɜɚɝɞɖɑ ɚɞ ɞɚɣɑɣəɧɡ ɐɚ 

əɑɍɚɗɨɤɔɡ ɚɝɞɜɚɎɖɚɎ ɜɌɓɘɑɜɌɘɔ ɐɚ əɑɝɖɚɗɨ-

ɖɚ ɘɔɗɗɔɘɑɞɜɚɎ; ç3è ð ɚɝɝɔɠɔɖɌɢɔɔ ɛɚɐɎɑɜ-

ɒɑəɌ ɍɚɗɨɤɌɫ ɣɌɝɞɨ ɘɧɤɑɣəɚɏɚ ɚɞɜɚɝɞɖɌ ɔ Ɏ 

əɑɝɖɚɗɨɖɔɡ ɝɗɟɣɌɫɡ ɞɑɗɚ ɡɜɫɥɌ; ç4è ð ɛɜɚɢɑɝɝ 

ɚɖɚɝɞɑəɑəɔɫ ɜɌɝɛɜɚɝɞɜɌəɫɑɞɝɫ ɎɎɑɜɡ ɛɚ ɓɌɐ-

əɑɕ ɛɚɎɑɜɡəɚɝɞɔ ɞɑɗɌ ɐɚ ɑɏɚ Ɏɑɜɤɔəɧ, ç5è ð 

ɍɚɗɑɑ ɛɚɗɚɎɔəɧ ɛɚɎɑɜɡəɚɝɞɔ ɡɜɫɥɌ ɚɖɚɝɞɑ-

əɑɎɌɑɞ, Ɏ ɜɑɐɖɔɡ ɝɗɟɣɌɫɡ əɌɍɗɪɐɌɑɞɝɫ ɛɜɌɖ-

ɞɔɣɑɝɖɔ ɛɚɗəɚɑ ɚɖɚɝɞɑəɑəɔɑ Ɏɝɑɏɚ ɞɑɗɌ, ɘɧ-

ɤɑɣəɚɏɚ ɚɞɜɚɝɞɖɌ ɔ Ɏɑɜɡɟɤɖɔ ɃɁ (ɜɔɝ. 2). 

ȽɠɚɜɘɔɜɚɎɌəəɌɫ əɌ ɐɌəəɚɘ ɩɞɌɛɑ ɍɌɓɌ 

ɐɌəəɧɡ ɣɔɝɗɚɎɧɡ ɓəɌɣɑəɔɕ, ɡɌɜɌɖɞɑɜɔɓɟɪ-

ɥɔɡ ɛɜɚɢɑəɞəɚɑ ɝɚɐɑɜɒɌəɔɑ ɖɚɝɞəɚɕ ɞɖɌəɔ 

əɌ ɜɑəɞɏɑəɚɏɜɌɘɘɌɡ ɔɓɟɣɑəəɧɡ ɡɜɫɥɑɕ, ɍɧ-

ɗɌ ɛɜɚɌəɌɗɔɓɔɜɚɎɌəɌ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɘɑ-

ɞɚɐɚɎ ɘɌɤɔəəɚɏɚ ɚɍɟɣɑəɔɫ. Ȱɗɫ ɎɧɫɎɗɑəɔɫ 

ɖɗɌɝɞɑɜəɚɕ ɝɞɜɟɖɞɟɜɧ Ɏ ɔɝɡɚɐəɧɡ ɐɌəəɧɡ 

ɛɜɔɘɑəɫɗɔɝɨ ɍɔɍɗɔɚɞɑɖɔ uMAP ɔ ɖɗɌɝɝ TSNE 

ɔɓ ɘɚɐɟɗɫ manifold ɍɔɍɗɔɚɞɑɖɔ scikit-learn 

[14, 15]. Ȯ ɡɚɐɑ Ɏɧɛɚɗəɑəəɚɕ ɖɗɌɝɝɔɠɔɖɌɢɔɔ 

ɢɔɠɜɚɎɧɑ ɓəɌɣɑəɔɫ (ɚɍɦɑɖɞɧ) ɍɧɗɔ ɟɛɚɜɫɐɚ-

ɣɑəɧ Ɏ ɚɐəɚɜɚɐəɧɑ ɏɜɟɛɛɧ ð ɎɚɓɜɌɝɞəɧɑ 

ɖɗɌɝɝɧ: ɘɚɗɚɒɑ 17 ɗɑɞ, ɚɞ 17 ɐɚ 20 ɗɑɞ, ɚɞ 21 

ɐɚ 35 ɗɑɞ, ɚɞ 36 ɐɚ 60 ɗɑɞ, 61-75 ɗɑɞ, ɝɞɌɜɤɑ 

75 ɗɑɞ. Ȯ ɛɜɑɛɌɜɌɞɌɡ ɡɜɫɥɑɕ ɏɚɜɞɌəɔ ɗɔɢ 

ɘɚɗɚɒɑ 17 ɗɑɞ ɖɚɝɞəɌɫ ɞɖɌəɨ ɚɞɝɟɞɝɞɎɚɎɌɗɌ, 

ɛɚɩɞɚɘɟ ɐɌəəɌɫ ɏɜɟɛɛɌ ɍɧɗɌ ɔɝɖɗɪɣɑəɌ ɔɓ 

ɐɌɗɨəɑɕɤɑɏɚ ɌəɌɗɔɓɌ. ȾɌɖɔɘ ɚɍɜɌɓɚɘ, əɌ ɚɝ-

əɚɎɑ ɛɚɗɟɣɑəəɧɡ ɜɑɓɟɗɨɞɌɞɚɎ ɔəɞɑɗɗɑɖɞɟɌɗɨ-

əɚɏɚ ɌəɌɗɔɓɌ ɐɌəəɧɡ, Ɏɑɝɨ ɔɝɝɗɑɐɟɑɘɧɕ ɘɌ-

ɞɑɜɔɌɗ ɜɌɓɐɑɗɑə əɌ 5 ɎɚɓɜɌɝɞəɧɡ ɏɜɟɛɛ, ɍɧɗɔ 

ɚɛɜɑɐɑɗɑəɧ ɘɔəɔɘɌɗɨəɧɑ, ɘɌɖɝɔɘɌɗɨəɧɑ ɔ 

ɝɜɑɐəɔɑ ɓəɌɣɑəɔɫ ɚɖɚɝɞɑəɑəɔɫ ɐɗɫ ɖɌɒɐɚɕ 

ɔɓ əɔɡ. Ƚɜɑɐəɔɑ ɓəɌɣɑəɔɫ ɝɚɐɑɜɒɌəɔɫ ɖɚɝɞ-

əɚɕ ɞɖɌəɔ Ɏ ɛɜɚɢɑəɞɌɡ ɐɗɫ ɜɌɓɗɔɣəɧɡ Ɏɚɓ-

ɜɌɝɞəɧɡ ɏɜɟɛɛ ɛɜɑɐɝɞɌɎɗɑəɧ əɌ ɜɔɝ. 3.  

Ȯ ɝɚɚɞɎɑɞɝɞɎɔɔ ɝ ɛɜɚɎɑɐɬəəɚɕ ɎɔɓɟɌɗɨ-

əɚɕ ɍɌɗɗɨəɚɕ ɚɢɑəɖɚɕ ɚɖɚɝɞɑəɑəɔɫ (ɚɞ 1 ɐɚ 5 

ɍɌɗɗɚɎ) ɔ ɜɌɝɣɑɞəɧɘɔ ɜɑɓɟɗɨɞɌɞɌɘɔ ɛɜɚ-

ɢɑəɞəɚɏɚ ɝɚɐɑɜɒɌəɔɫ ɖɚɝɞəɚɕ ɞɖɌəɔ əɌ 

ɜɑəɞɏɑəɚɏɜɌɘɘɌɡ Ɏɧɐɑɗɑəɧ ɝɞɌɐɔɔ ɚɖɚɝɞɑ-

əɑəɔɫ ȻɁ ɔ ɃɁ.  

ȽɞɌɐɔɫ ɚɖɚɝɞɑəɑəɔɫ ç0è Ɏ ɎɚɓɜɌɝɞɑ ɐɚ 

17 ɗɑɞ ȻɁ ɛɜɑɐɝɞɌɎɗɑəɌ ɞɚɗɨɖɚ ɡɜɫɥɑɎɚɕ 

ɞɖɌəɨɪ. ȮɚɓɜɌɝɞ ɚɞ 17 ɐɚ 20 ɗɑɞ ɡɌɜɌɖɞɑɜɔ-

ɓɟɑɞɝɫ ɛɚɫɎɗɑəɔɑɘ əɑɍɚɗɨɤɔɡ ɟɣɌɝɞɖɚɎ ɖɚɝɞ-

əɚɕ ɞɖɌəɔ, ɓɌəɔɘɌɑɘɌɫ ɔɘɔ ɛɗɚɥɌɐɨ ɝɚɝɞɌɎ-

ɗɫɑɞ ɐɚ 2,61 % ɚɞ Ɏɝɑɏɚ ɡɜɫɥɌ (1 ɍɌɗɗ) ð ɝɞɌ-

ɐɔɫ çIè. ȮɚɓɜɌɝɞəɌɫ ɏɜɟɛɛɌ 21-35 ɗɑɞ ð 

əɌɣɌɗɨəɚɑ ɛɜɚɫɎɗɑəɔɑ ɚɖɚɝɞɑəɑəɔɫ, ɝɜɑɐəɑɑ 

ɓəɌɣɑəɔɑ ɛɗɚɥɌɐɔ ɖɚɝɞəɚɕ ɞɖɌəɔ 19,1% (2 

ɍɌɗɗɌ), ɝɞɌɐɔɫ çIIè. Ȯ ɎɚɓɜɌɝɞɑ 36-60 ɗɑɞ 

ɟɣɌɝɞɖɔ ɖɚɝɞəɚɕ ɞɖɌəɔ ɓɌəɔɘɌɪɞ Ɏɑɜɡəɪɪ 

ɛɚɗɚɎɔəɟ ɛɗɌɝɞɔəɖɔ ɔ ɛɜɔɗɑɒɌɥɔɑ ɟɣɌɝɞɖɔ 

ɐɟɏɔ ɛɑɜɝɞəɑɎɔɐəɚɏɚ ɡɜɫɥɌ ð ɝɞɌɐɔɫ ɚɖɚɝɞɑ-

əɑəɔɫ ȻɁ çIIIè (Ɏ ɝɜɑɐəɑɘ 48% ɛɗɚɥɌɐɔ ɖɚɝɞ-

əɚɕ ɞɖɌəɔ ð 3 ɍɌɗɗɌ) ɔɗɔ ɟɘɑɜɑəəɚ ɎɧɜɌɒɑə-

əɚɑ ɚɖɚɝɞɑəɑəɔɑ. Ȯ ɛɑɜɔɚɐ 61-75 ɗɑɞ əɌɍɗɪ-

ɐɌɑɞɝɫ ɐɌɗɨəɑɕɤɑɑ ɚɖɚɝɞɑəɑəɔɑ ɛɗɌɝɞɔəɖɔ 

ɛɑɜɝɞəɑɎɔɐəɚɏɚ ɡɜɫɥɌ ɔ ɛɜɔɗɑɒɌɥɔɡ ɟɣɌɝɞ-

ɖɚɎ ɐɟɏɔ ð ɝɞɌɐɔɫ çIVè (ɝɜɑɐəɑɑ ɓəɌɣɑəɔɑ 

61,1% ð ɎɧɜɌɒɑəəɚɑ ɚɖɚɝɞɑəɑəɔɑ ɡɜɫɥɑɎɧɡ 

ɝɞɜɟɖɞɟɜ ð 4 ɍɌɗɗɌ). ȿ ɗɔɢ ɝɞɌɜɤɑ 75 ɗɑɞ 

əɌɍɗɪɐɌɑɞɝɫ ɘɌɖɝɔɘɌɗɨəɌɫ ɝɞɑɛɑəɨ ɚɝɝɔɠɔ-

ɖɌɢɔɔ Ɏ ȻɁ ɔɗɔ ɛɚɗəɚɑ ɚɖɚɝɞɑəɑəɔɑ, Ɏ əɑɖɚ-

ɞɚɜɧɡ ɝɗɟɣɌɫɡ ɝ ɣɌɝɞɔɣəɧɘ ɝɚɡɜɌəɑəɔɑɘ 

ɡɜɫɥɑɎɚɕ ɞɖɌəɔ Ɏɐɚɗɨ əɔɒəɑɏɚ ɖɜɌɫ ɐɟɏɔ ð 

ɝɞɌɐɔɫ çVè, 5 ɍɌɗɗɚɎ (ɓəɌɣɔɞɑɗɨəɚɑ ɔɗɔ ɛɚɗ-

əɚɑ ɚɖɚɝɞɑəɑəɔɑ), ɣɞɚ ɝɚɚɞɎɑɞɝɞɎɟɑɞ ɜɌɝɛɜɚ-

ɝɞɜɌəɑəɔɪ ɍɚɗɑɑ 83,1% ɖɚɝɞəɚɕ ɞɖɌəɔ əɌ 

ɜɑəɞɏɑəɚɏɜɌɘɘɑ. 

Ȯ ɃɁ ɎɚɓɜɌɝɞ ɐɚ 17 ɗɑɞ ð ɩɞɚ ɝɞɌɐɔɫ ç0è, 

ɡɌɜɌɖɞɑɜɔɓɟɑɞɝɫ ɚɞɝɟɞɝɞɎɔɑɘ ɚɖɚɝɞɑəɑəɔɫ. Ȯ 

ɎɚɓɜɌɝɞəɚɕ ɏɜɟɛɛɑ 17-20 ɗɑɞ əɌɍɗɪɐɌɗɔɝɨ 

ɗɔɤɨ ɞɚɣɖɔ əɌɣɌɗɨəɚɏɚ, ɑɐɎɌ ɓɌɘɑɞəɚɏɚ ɚɖɚ-

ɝɞɑəɑəɔɫ Ɏ ɘɧɤɑɣəɚɘ ɚɞɜɚɝɞɖɑ ɟ ɚɐəɚɏɚ ɚɍ-

ɜɌɓɢɌ Ɏ ɎɚɓɜɌɝɞɑ 19 ɗɑɞ, ɛɚɩɞɚɘɟ ɝɜɑɐəɑɑ 

ɓəɌɣɑəɔɑ ɐɚɗɔ ɖɚɝɞəɚɕ ɞɖɌəɔ ɐɗɫ ɐɌəəɚɕ 

ɎɚɓɜɌɝɞəɚɕ ɏɜɟɛɛɧ ɝɚɝɞɌɎɗɫɑɞ 0,3% (1 ɍɌɗɗ), 

ɚɖɚɝɞɑəɑəɔɫ ɃɁ ɝɚɚɞɎɑɞɝɞɎɟɑɞ ɝɞɌɐɔɔ çIè. Ȯ 

ɎɚɓɜɌɝɞɑ ɚɞ 21-35 ɗɑɞ ɃɁ ɞɌɖ ɒɑ ɛɜɑɐɝɞɌɎɗɑ-

əɧ ɑɥɑ Ɏ ɚɝəɚɎəɚɘ ɡɜɫɥɑɎɚɕ ɞɖɌəɨɪ, Ɏɝɑ 

ɣɌɥɑ ɘɚɒəɚ ɚɞɘɑɞɔɞɨ ɜɌɝɛɜɚɝɞɜɌəɫɪɥɔɑɝɫ 

ɚɝɞɜɚɎɖɔ (ɚɣɌɏɔ) ɖɚɝɞəɚɕ ɞɖɌəɔ Ɏɐɚɗɨ ɘɧ-

ɤɑɣəɚɏɚ ɚɞɜɚɝɞɖɌ, ɛɚɩɞɚɘɟ ɐɗɫ ɐɌəəɚɕ Ɏɚɓ-

 

ȼɔɝ. 3 (Fig. 3) 

ȼɔɝ. 3.    ȰɔɌɏɜɌɘɘɌ.  

Ƚɜɑɐəɑɑ ɓəɌɣɑəɔɑ ɖɚɝɞəɚɕ ɞɖɌəɔ əɌ ɜɑəɞɏɑəɚ-

ɏɜɌɘɘɑ ɛɑɜɝɞəɑɎɔɐəɚɏɚ ɔ ɣɑɜɛɌɗɚɎɔɐəɚɏɚ ɡɜɫɥɑɕ 

Ɏ ɛɜɚɢɑəɞɌɡ Ɏ ɜɌɓɗɔɣəɧɡ ɎɚɓɜɌɝɞəɧɡ ɏɜɟɛɛɌɡ.  

Fig. 3.    Diagram.  

The average value of bone tissue on the X -ray of the 

cricoid and arytenoid cartilage as a percentage in 

different age groups .  

http://www.rejr.ru/


 

 

   RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY  

| www.rejr.ru | REJR. 2021; 11 (3):57-66       DOI: 10.21569/2222-7415-2021-11-3-57-66                     62 
 

 

ɜɌɝɞəɚɕ ɏɜɟɛɛɧ ɝɜɑɐəɔɕ ɛɜɚɢɑəɞ ɚɖɚɝɞɑəɑ-

əɔɫ ɝɚɝɞɌɎɗɫɑɞ 4,4%, əɌɣɌɗɨəɚɑ ɚɖɚɝɞɑəɑəɔɑ 

ð çɝɞɌɐɔɫ IIè (2 ɍɌɗɗɌ). Ȯ ɎɚɓɜɌɝɞɑ 36-60 ɗɑɞ Ɏ 

ɣɑɜɛɌɗɚɎɔɐəɧɡ ɡɜɫɥɌɡ ɛɜɚɢɑɝɝ ɚɖɚɝɞɑəɑ-

əɔɫ, ɓɌɡɎɌɞɔɎ Ɏɝɪ ɛɚɎɑɜɡəɚɝɞɨ ɘɧɤɑɣəɚɏɚ 

ɚɞɜɚɝɞɖɌ, ɜɌɝɛɜɚɝɞɜɌəɫɑɞɝɫ ɛɚ ɗɌɞɑɜɌɗɨəɚɕ 

ɛɚɎɑɜɡəɚɝɞɔ əɌ ɞɑɗɚ ɡɜɫɥɌ ð ɝɞɌɐɔɫ ɚɖɚɝɞɑ-

əɑəɔɫ çIIIè (ɖɚɝɞəɌɫ ɞɖɌəɨ ɚɖɚɗɚ 25,2% ð 3 

ɍɌɗɗɌ ɓɌɘɑɞəɚɑ ɚɖɚɝɞɑəɑəɔɑ). Ȯ ɛɑɜɔɚɐ 60-75 

ɗɑɞ Ɏ ɣɑɜɛɌɗɚɎɔɐəɧɡ ɡɜɫɥɌɡ ɚɝɝɔɠɔɖɌɢɔɔ 

ɛɚɐɎɑɜɒɑə Ɏɑɝɨ ɘɧɤɑɣəɧɕ ɚɞɜɚɝɞɚɖ, ɣɌɥɑ 

Ɏɝɑɏɚ ɚɖɚɝɞɑəɑɎɌɑɞ Ɏɝɑ ɞɑɗɚ ɡɜɫɥɌ ɔ əɌɣɌɗɚ 

Ɏɑɜɤɔəɧ, ɣɞɚ ɝɚɚɞɎɑɞɝɞɎɟɑɞ çIVè ɝɞɌɐɔɔ 

(32,2% ɖɚɝɞəɚɕ ɞɖɌəɔ ð 4 ɍɌɗɗɌ). ȿ ɗɔɢ ɝɞɌɜ-

ɤɑ 75 ɗɑɞ Ɏ ɣɑɜɛɌɗɚɎɔɐəɧɡ ɡɜɫɥɌɡ ɝɞɌɐɔɫ 

çVè ɛɜɑɐɝɞɌɎɗɫɑɞɝɫ ɖɌɖ ɎɧɜɌɒɑəəɚɑ ɚɖɚɝɞɑ-

əɑəɔɑ ɔ ɡɌɜɌɖɞɑɜɔɓɟɑɞɝɫ, ɖɌɖ ɛɜɌɎɔɗɚ, ɝɚ-

ɡɜɌəəɚɕ ɡɜɫɥɑɎɚɕ ɞɖɌəɨɪ əɌ ɎɑɜɡɟɤɖɌɡ 

ɡɜɫɥɌ ɔ Ɏ ɚɍɗɌɝɞɔ ɏɚɗɚɝɚɎɚɏɚ ɚɞɜɚɝɞɖɌ (ɚɖɚ-

ɝɞɑəɑəɔɑ 59,6% ɔ ɍɚɗɑɑ ð 5 ɍɌɗɗɚɎ). Ƚ ɐɌɗɨ-

əɑɕɤɔɘ ɟɎɑɗɔɣɑəɔɑɘ ɎɚɓɜɌɝɞɌ ɛɜɚɐɚɗɒɌɑɞɝɫ 

ɛɚɝɞɑɛɑəəɚɑ ɚɖɚɝɞɑəɑəɔɑ ɛɚ Ɏɝɑɕ ɛɗɚɥɌɐɔ 

ɡɜɫɥɌ, ɖ 90 ɏɚɐɌɘ ɖɚɝɞəɌɫ ɞɖɌəɨ ɘɚɒɑɞ 

ɚɡɎɌɞɧɎɌɞɨ Ɏɑɝɨ ɣɑɜɛɌɗɚɎɔɐəɧɕ ɡɜɫɥ, ɓɌ 

ɔɝɖɗɪɣɑəɔɑɘ ɚɍɗɌɝɞɔ ɝɚɑɐɔəɑəɔɫ ɑɏɚ ɝ ɏɚɗɚ-

ɝɚɎɧɘɔ ɝɎɫɓɖɌɘɔ. 

Ȼɜɔ ɚɍɜɌɍɚɞɖɑ ɛɚɗɟɣɑəəɧɡ ɢɔɠɜɚɎɧɡ 

ɐɌəəɧɡ (ɛɗɚɥɌɐɨ ɚɖɚɝɞɑəɑəɔɫ, ɐɚɗɫ ɡɜɫɥɑ-

Ɏɚɕ ɞɖɌəɔ Ɏ ɚɍɜɌɓɢɑ) ɘɧ ɛɜɔɤɗɔ ɖ ɎɧɎɚɐɟ, 

ɣɞɚ ɝ ɟɎɑɗɔɣɑəɔɑɘ ɎɚɓɜɌɝɞɌ ɘɑəɫɑɞɝɫ ɝɚɚɞ-

əɚɤɑəɔɑ ɖɚɝɞəɚɕ ɔ ɡɜɫɥɑɎɚɕ ɞɖɌəɔ Ɏ ȻɁ ɔ 

ɃɁ, ɩɞɚ ɎɧɜɌɒɑəɚ Ɏ ɟɎɑɗɔɣɑəɔɔ ɛɗɚɥɌɐɔ 

ɖɚɝɞəɚɕ ɔ ɟɘɑəɨɤɑəɔɔ ɐɚɗɔ ɡɜɫɥɑɎɚɕ ɞɖɌəɔ 

ɐɗɫ Ɏɝɑɡ ɎɚɓɜɌɝɞəɧɡ ɏɜɟɛɛ. ȼɑɓɟɗɨɞɌɞɧ ɝɞɌ-

ɞɔɝɞɔɣɑɝɖɚɏɚ ɌəɌɗɔɓɌ ɛɜɚɐɑɘɚəɝɞɜɔɜɚɎɌɗɔ 

əɌɗɔɣɔɑ ɘɑɒɐɟ ɛɜɚɢɑəɞɚɘ ɖɚɝɞəɚɕ ɞɖɌəɔ Ɏ 

ɚɍɜɌɓɢɑ ɃɁ ɔ ȻɁ əɌ ɜɑəɞɏɑəɚɏɜɌɘɘɑ ɔ Ɏɚɓ-

ɜɌɝɞɚɘ ɝɔɗɨəɚɕ ɛɜɫɘɚɕ ɖɚɜɜɑɗɫɢɔɚəəɚɕ ɝɎɫ-

ɓɔ, ɍɗɔɓɖɚɕ ɖ ɗɔəɑɕəɚɕ (r=0.82, r=0.8 ɐɗɫ ȻɁ 

ɔ ɐɗɫ ɃɁ ɝɚɚɞɎɑɞɝɞɎɑəəɚ) (ɜɔɝ. 4).  

Ȼɜɔ ɛɚɝɞɜɚɑəɔɔ ɛɜɚɏəɚɓɌ ɚɒɔɐɌɑɘɚɕ 

Ɏɑɗɔɣɔəɧ ɎɚɓɜɌɝɞɌ ɛɚ ɐɚɗɔ ɖɚɝɞəɚɕ ɞɖɌəɔ ɛɚ 

ɘɑɞɚɐɟ ɗɔəɑɕəɚɕ ɜɑɏɜɑɝɝɔɔ ɍɧɗɚ ɟɝɞɌəɚɎɗɑ-

əɚ, ɣɞɚ ɝɜɑɐəɑɖɎɌɐɜɌɞɔɣəɌɫ ɎɑɗɔɣɔəɌ ɚɤɔɍ-

ɖɔ ɛɜɚɏəɚɓɔɜɚɎɌəɔɫ ɝɚɝɞɌɎɔɗɌ 8,3 ɏɚɐɌ. Ȼɜɔ 

ɝɚɛɚɝɞɌɎɗɑəɔɔ ɚɒɔɐɌɑɘɧɡ ɔ ɠɌɖɞɔɣɑɝɖɔɡ 

ɓəɌɣɑəɔɕ ɎɚɓɜɌɝɞɌ ɍɧɗɚ ɛɚɗɟɣɑəɚ, ɣɞɚ Ɏ ɝɌ-

ɘɚɕ ɝɞɌɜɤɑɕ ɔ ɝɌɘɚɕ ɘɗɌɐɤɑɕ ɎɚɓɜɌɝɞəɚɕ 

ɏɜɟɛɛɑ ɚɤɔɍɚɖ Ɏ ɚɛɜɑɐɑɗɑəɔɔ ɎɚɓɜɌɝɞɌ əɑɞ, Ɍ 

Ɏ ɝɜɑɐəɔɡ ɎɚɓɜɌɝɞəɧɡ ɏɜɟɛɛɌɡ Ɏɚɓɘɚɒəɧ 

ɚɤɔɍɚɣəɧɑ ɎɧɎɚɐɧ ɝ ɛɚɛɌɐɌəɔɑɘ ɛɜɚɏəɚɓɌ Ɏ 

ɝɚɝɑɐəɪɪ ɏɜɟɛɛɟ.  

Ⱥɍɝɟɒɐɑəɔɑ.  

Ȼɚ ɏɔɝɞɚɗɚɏɔɣɑɝɖɚɘɟ ɝɞɜɚɑəɔɪ ɛɑɜɝɞ-

əɑɎɔɐəɧɕ ɔ ɍɚɗɨɤɌɫ ɣɌɝɞɨ ɣɑɜɛɌɗɚɎɔɐəɚɏɚ 

ɡɜɫɥɑɕ (ɓɌ ɔɝɖɗɪɣɑəɔɑɘ ɏɚɗɚɝɚɎɧɡ ɚɞɜɚɝɞ-

ɖɚɎ) ɚɞəɚɝɫɞɝɫ ɖ ɏɔɌɗɔəɚɎɧɘ ɔ ɡɌɜɌɖɞɑɜɔɓɟ-

ɪɞɝɫ ɝɛɚɝɚɍəɚɝɞɨɪ çɚɖɚɝɞɑəɑɎɌɞɨè ɝ ɎɚɓɜɌɝ-

ɞɚɘ [14 - 16]. Ⱥɖɚɝɞɑəɑəɔɑ ɡɜɫɥɑɕ ɏɚɜɞɌəɔ ð 

əɚɜɘɌɗɨəɧɕ ɠɔɓɔɚɗɚɏɔɣɑɝɖɔɕ ɛɜɚɢɑɝɝ ɩə-

ɡɚəɐɜɌɗɨəɚɏɚ ɖɚɝɞɑɚɍɜɌɓɚɎɌəɔɫ, ɖɚɏɐɌ ɡɜɫ-

ɥɑɎɌɫ ɞɖɌəɨ ɓɌɘɑɥɌɑɞɝɫ ɖɚɝɞəɚɕ ɞɜɌɍɑɖɟ-

ɗɫɜəɚɕ ɝɞɜɟɖɞɟɜɚɕ [9, 10, 15]. ȽɚɏɗɌɝəɚ ɐɌə-

əɧɘ ɜɫɐɌ ɌɎɞɚɜɚɎ, ɞɔɛ ɚɖɚɝɞɑəɑəɔɫ, ɞɑɘɛ ɔ 

ɝɖɚɜɚɝɞɨ ɜɌɝɛɜɚɝɞɜɌəɑəɔɫ ɖɚɝɞəɚɕ ɞɖɌəɔ, 

ɝɜɚɖɔ ɑɏɚ əɌɝɞɟɛɗɑəɔɫ ɓɌɎɔɝɫɞ ɚɞ ɛɚɗɌ ɔ Ɏɚɓ-

ɜɌɝɞɌ [17 -19]. Ɂɜɫɥɔ ɏɚɜɞɌəɔ ɟ ɘɚɗɚɐɧɡ ɗɪ-

ɐɑɕ ɐɚ 17 ɗɑɞ ɛɜɑɐɝɞɌɎɗɑəɧ ɡɜɫɥɑɎɚɕ ɞɖɌ-

əɨɪ. Ƚ ɏɚɐɌɘɔ Ɏ ɘɑɒɖɗɑɞɚɣəɚɘ ɎɑɥɑɝɞɎɑ ɏɔ-

ɌɗɔəɚɎɧɡ ɡɜɫɥɑɕ ɚɞɖɗɌɐɧɎɌɪɞɝɫ ɝɚɗɔ ɖɌɗɨ-

ɢɔɫ, ɔɓ-ɓɌ ɣɑɏɚ ɚə ɝɞɌəɚɎɔɞɝɫ ɘɟɞəɧɘ, əɑ-

ɛɜɚɓɜɌɣəɧɘ, ɛɜɔɚɍɜɑɞɌɑɞ ɞɎɑɜɐɚɝɞɨ ɔ ɡɜɟɛ-

ɖɚɝɞɨ.  

Ƚ ɟɎɑɗɔɣɑəɔɑɘ ɎɚɓɜɌɝɞɌ ɛɚɫɎɗɫɑɞɝɫ 

əɌɜɟɤɑəɔɑ ɞɜɚɠɔɖɔ ɢɑəɞɜɌɗɨəɧɡ ɟɣɌɝɞɖɚɎ 

ɡɜɫɥɌ, ɩɞɚ Ɏɗɑɣɑɞ ɓɌ ɝɚɍɚɕ əɌɜɟɤɑəɔɑ ɚɍ-

ɘɑəəɧɡ ɛɜɚɢɑɝɝɚɎ, ɣɞɚ ɔ ɛɜɔɎɚɐɔɞ ɖ ɛɚɞɑɜɑ 

ɝɛɚɝɚɍəɚɝɞɔ ɣɌɝɞɔ ɖɗɑɞɚɖ ɖ ɐɑɗɑəɔɪ. ȶɌɖ 

ɝɗɑɐɝɞɎɔɑ, ɚɞɘɑɣɌɪɞɝɫ ɖɌɣɑɝɞɎɑəəɧɑ ɔ ɖɚɗɔ-

ɣɑɝɞɎɑəəɧɑ ɔɓɘɑəɑəɔɫ (ɜɑɚɜɏɌəɔɓɌɢɔɫ) ɘɌɞ-

ɜɔɖɝɌ ɡɜɫɥɌ, ɡɚəɐɜɚɢɔɞɧ ɣɌɝɞɔɣəɚ ɜɌɓɜɟ-

ɤɌɪɞɝɫ, əɌɖɌɛɗɔɎɌɪɞ ɖɌɗɨɢɔɕ, ɞɌɖɔɘ ɚɍɜɌ-

ɓɚɘ, ɓɌɛɟɝɖɌɑɞɝɫ Ɍɞɜɚɠɔɣɑɝɖɔɕ ɛɜɚɢɑɝɝ ɐɔɝ-

ɞɜɚɠɔɣɑɝɖɚɏɚ ɚɍɧɓɎɑɝɞɎɗɑəɔɫ, Ɏəɑɤəɑ Ɏɧ-

ɜɌɒɑəəɧɕ ɖɌɗɨɢɔɠɔɖɌɢɔɑɕ ɔ ɓɌɞɑɘ ɚɝɝɔɠɔ-

ɖɌɢɔɑɕ ɡɜɫɥɌ. ȷɟɣɑɎɧɑ ɘɑɞɚɐɧ ɐɔɌɏəɚɝɞɔɖɔ 

ɛɚɓɎɚɗɫɪɞ Ɏɧɛɚɗəɫɞɨ ɖɚɗɔɣɑɝɞɎɑəəɟɪ ɚɢɑə-

ɖɟ ɛɜɚɔɝɡɚɐɫɥɑɕ ɚɝɝɔɠɔɖɌɢɔɔ, ɣɞɚ ɘɚɒɑɞ 

ɍɧɞɨ ɔɝɛɚɗɨɓɚɎɌəɚ ɐɗɫ ɟɝɞɌəɚɎɗɑəɔɫ ɎɚɓɜɌɝ-

 

ȼɔɝ. 4 (Fig. 4) 

ȼɔɝ. 4.    ȰɔɌɏɜɌɘɘɌ.  

ȽɚɎɘɑɝɞəɚɑ ɜɌɝɛɜɑɐɑɗɑəɔɑ ɐɚɗɔ ɖɚɝɞəɚɕ ɞɖɌəɔ 

əɌ ɜɑəɞɏɑəɚɏɜɌɘɘɑ ɛɑɜɝɞəɑɎɔɐəɚɏɚ ɔ ɣɑɜɛɌɗɚ-

Ɏɔɐəɚɏɚ ɡɜɫɥɑɕ ɔ ɎɚɓɜɌɝɞɌ.  

Fig. 4.    Diagram.  

Distribution of the share of bone tissue on the ra-

diograph of cricoid cartilage and  arytenoid cartilage 

and age.   

http://www.rejr.ru/


 

 

   RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY  

| www.rejr.ru | REJR. 2021; 11 (3):57-66       DOI: 10.21569/2222-7415-2021-11-3-57-66                     63 
 

 

ɞɌ ɝ ɐɚɖɌɓɌɞɑɗɨəɚɕ ɞɚɣəɚɝɞɨɪ.  

Ȼɜɚɢɑɝɝ ɚɖɚɝɞɑəɑəɔɫ ɟ ɘɟɒɣɔə, ɛɚ 

ɐɌəəɧɘ ɚɐəɔɡ ɌɎɞɚɜɚɎ, əɌɣɔəɌɑɞɝɫ Ɏ Ɏɚɓ-

ɜɌɝɞɑ 20-25 ɗɑɞ ɔ ɛɜɚɐɚɗɒɌɑɞɝɫ Ɏɝɪ ɒɔɓəɨ, ɟ 

ɒɑəɥɔə ð əɌ 10 ɗɑɞ ɛɚɓɒɑ [4]; ɛɚ ɐɌəəɧɘ 

ɐɜɟɏɔɡ ɔɝɞɚɣəɔɖɚɎ əɌɣɌɗɚ ɐɌəəɚɏɚ ɛɜɚɢɑɝɝɌ 

ɘɚɒəɚ əɌɍɗɪɐɌɞɨ ɝ 16 ɔ 17 ɗɑɞ ɟ ɘɟɒɣɔə ɔ 

ɒɑəɥɔə ɝɚɚɞɎɑɞɝɞɎɑəəɚ [19]. Ajmani M.L. ɔ 

ɐɜ. ɛɚɖɌɓɌɗɔ, ɣɞɚ ɡɜɫɥɔ ɘɚɏɟɞ ɍɧɞɨ ɛɚɗəɚ-

ɝɞɨɪ ɛɜɑɚɍɜɌɓɚɎɌəɧ Ɏ ɖɚɝɞɨ ɖ 65 ɏɚɐɌɘ [7]. 

ȴɓɎɑɝɞəɚ, ɣɞɚ əɌ ɝɖɚɜɚɝɞɨ ɔ ɞɑɘɛ ɛɜɚɢɑɝɝɚɎ 

ɚɖɚɝɞɑəɑəɔɫ ɟ ɒɑəɥɔə Ɏɗɔɫɑɞ ɟɜɚɎɑəɨ ɛɚɗɚ-

Ɏɧɡ ɏɚɜɘɚəɚɎ (ɛɑɜɔɚɐɧ ɍɑɜɑɘɑəəɚɝɞɔ ɔ ɐɜɟ-

ɏɔɑ ɏɚɜɘɚəɌɗɨəɧɑ ɛɑɜɑɝɞɜɚɕɖɔ) [16, 19].  

Ȯ əɌɝɞɚɫɥɑɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɛɚɗɟɣɑəɧ 

ɐɌəəɧɑ ɚ ɞɚɘ, ɣɞɚ ɛɜɚɢɑɝɝ ɚɖɚɝɞɑəɑəɔɫ ɟ 

ɘɟɒɣɔə Ɏ ȻɁ əɌɣɔəɌɑɞɝɫ ɟ ɗɔɢ ɝɞɌɜɤɑ 17 

ɗɑɞ, Ɍ Ɏ ɃɁ ð ɝɞɌɜɤɑ 19 ɗɑɞ. ȬɖɞɔɎəɌɫ ɚɝɝɔ-

ɠɔɖɌɢɔɫ əɌɣɔəɌɑɞ ɐɔəɌɘɔɣəɚ ɛɜɚɏɜɑɝɝɔɜɚ-

ɎɌɞɨ Ɏ ɎɚɓɜɌɝɞəɚɕ ɏɜɟɛɛɑ 21-35 ɗɑɞ, ɖɚɏɐɌ 

ɛɚɫɎɗɫɪɞɝɫ ɎɔɓɟɌɗɨəɧɑ ɔɓɘɑəɑəɔɫ ɡɜɫɥɌ. 

ȺɐəɌɖɚ ɔɡ ɣɑɞɖɌɫ ɜɑɏɔɝɞɜɌɢɔɫ ɎɚɓɘɚɒəɌ 

ɞɚɗɨɖɚ ɛɚɝɜɑɐɝɞɎɚɘ ɖɚɗɔɣɑɝɞɎɑəəɚɕ ɚɢɑəɖɔ 

ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɡ ɝəɔɘɖɚɎ ɏɚɜɞɌəɔ. Ⱥɖɚ-

ɝɞɑəɑəɔɑ ɛɑɜɝɞəɑɎɔɐəɚɏɚ ɡɜɫɥɌ əɌ ɜɑəɞɏɑ-

əɚɏɜɌɘɘɑ Ɏɧɏɗɫɐɔɞ ɝɗɑɐɟɪɥɔɘ ɚɍɜɌɓɚɘ: 

ɖɌɜɞɔəɌ çəɑɛɜɚɓɜɌɣəɚɝɞɔè əɌɍɗɪɐɌɑɞɝɫ ɟ 

Ɏɑɜɡəɑɕ ɏɜɌəɔɢɧ ɛɗɌɝɞɔəɖɔ Ɏ ɚɐəɚɕ ɔɗɔ 

ɐɎɟɡ ɞɚɣɖɌɡ ɝ ɖɌɒɐɚɕ ɝɞɚɜɚəɧ, ɓɌɞɑɘ ɛɗɚɞ-

əɚɝɞɨ ɜɔɝɟəɖɌ ɟɝɔɗɔɎɌɑɞɝɫ ɛɚ ɝɜɑɐəɑɕ ɗɔ-

əɔɔ, Ɏ Ɏɑɜɡəɑɕ ɞɜɑɞɔ ɛɗɌɝɞɔəɖɔ, ɐɌɗɑɑ ɚəɌ 

ɜɌɝɛɜɚɝɞɜɌəɫɑɞɝɫ əɌ əɔɒəɪɪ ɛɚɗɚɎɔəɟ ɛɗɌ-

ɝɞɔəɖɔ ɝ ɜɌɓɗɔɣəɚɕ ɝɞɑɛɑəɨɪ ɎɧɜɌɒɑəəɚɝɞɔ, 

Ɍ ɓɌɞɑɘ ɛɜɔɝɚɑɐɔəɫɑɞɝɫ ɓɌɐəɫɫ ɛɚɗɚɎɔəɌ ɐɟ-

ɏɔ, ɣɞɚ əɑ ɛɜɚɞɔɎɚɜɑɣɔɞ ɜɑɓɟɗɨɞɌɞɌɘ ɌəɌɗɚ-

ɏɔɣəɧɡ ɔɝɝɗɑɐɚɎɌəɔɕ [4, 5, 7, 20 - 22]. ȹɌ 

ɜɑəɞɏɑəɚɏɜɌɘɘɌɡ ɗɔɢ ɝɞɌɜɤɑ 75 ɗɑɞ ɚɞɘɑɣɌ-

ɑɞɝɫ ɎɧɜɌɒɑəəɌɫ çəɑɛɜɚɓɜɌɣəɚɝɞɨè ɡɜɫɥɌ, 

ɛɚɩɞɚɘɟ ɘɚɒəɚ ɍɑɓ ɞɜɟɐɌ ɛɜɚɝɗɑɐɔɞɨ ɖɚɘ-

ɛɌɖɞəɚɑ ɜɌɝɛɚɗɚɒɑəɔɑ ɖɚɝɞəɧɡ ɞɜɌɍɑɖɟɗ. Ȯ 

ɔɝɝɗɑɐɚɎɌəɔɔ Grandmaison G.L. ɔ ɐɜ. [23] 

ɚɍɥɌɫ ɝɡɑɘɌ ɚɖɚɝɞɑəɑəɔɫ ȻɁ ɌəɌɗɚɏɔɣəɌ 

ɛɜɑɐɝɞɌɎɗɑəəɚɕ Ɏ əɌɝɞɚɫɥɑɕ ɜɌɍɚɞɑ. Ȯ ɝɎɚɑɕ 

ɖɗɌɝɝɔɠɔɖɌɢɔɔ ɌɎɞɚɜɧ Ɏɧɐɑɗɔɗɔ 4 ɝɞɌɐɔɔ 

ɜɑəɞɏɑəɚɖɚəɞɜɌɝɞəɚɝɞɔ (ɜɑəɞɏɑəɚɛɗɚɞəɚɝɞɔ) 

Ɏ ɛɑɜɝɞəɑɎɔɐəɚɘ ɡɜɫɥɑ, ɚɛɔɜɌɫɝɨ əɌ ɐɌəəɧɑ 

Turk ɔ Hogg [4], ɚəɔ ɚɛɔɝɌɗɔ ɛɚɐɜɚɍəɟɪ ɡɌ-

ɜɌɖɞɑɜɔɝɞɔɖɟ ɝɞɌɐɔɕ ɟ ɘɟɒɣɔə ɔ ɒɑəɥɔə, 

əɚ əɑ ɛɜɔɎɫɓɧɎɌɗɔ ɛɚɗɟɣɑəəɧɑ ɜɑɓɟɗɨɞɌɞɧ ɖ 

ɎɚɓɜɌɝɞəɧɘ ɏɜɟɛɛɌɘ ɔɗɔ ɎɚɓɜɌɝɞɟ, ɛɚɩɞɚɘɟ 

ɔɝɛɚɗɨɓɚɎɌəɔɑ ɛɚɗɟɣɑəəɧɡ ɐɌəəɧɡ əɌ ɛɜɌɖ-

ɞɔɖɑ ɍɟɐɑɞ ɓɌɞɜɟɐəɔɞɑɗɨəɚ. 

Ⱥɖɚɝɞɑəɑəɔɑ ɃɁ əɌɣɔəɌɑɞɝɫ Ɏ ɘɧɤɑɣ-

əɚɘ ɚɞɜɚɝɞɖɑ ɔ ɜɌɝɛɜɚɝɞɜɌəɫɑɞɝɫ əɌ ɝəɚɎɌ-

əɔɑ ɡɜɫɥɌ, ɑɏɚ ɞɑɗɚ ɔ Ɏɑɜɤɔəɟ. Ƚɗɑɐɟɑɞ ɚɞ-

ɘɑɞɔɞɨ, ɣɞɚ ɣɌɝɞɨ ɃɁ ɚɝɞɌɑɞɝɫ ɍɑɓ ɔɓɘɑəɑəɔɕ 

ɔ ɝɚɝɞɚɔɞ ɔɓ ɡɜɫɥɑɎɚɕ ɞɖɌəɔ ɔ ɟ ɝɌɘɚɕ 

ɝɞɌɜɤɑɕ ɎɚɓɜɌɝɞəɚɕ ɏɜɟɛɛɧ, ɞɌɖ ɖɌɖ ɟɣɌɝɞɚɖ 

ɡɜɫɥɌ ɚɖɚɗɚ ɏɚɗɚɝɚɎɚɏɚ ɚɞɜɚɝɞɖɌ ɔ ɝɌɘ ɏɚɗɚ-

ɝɚɎɚɕ ɚɞɜɚɝɞɚɖ ɛɜɑɐɝɞɌɎɗɑə ɩɗɌɝɞɔɣəɚɕ 

ɡɜɫɥɑɎɚɕ ɞɖɌəɨɪ ɔ əɑ ɛɚɐɎɑɜɏɌɑɞɝɫ ɐɑɏɑəɑ-

ɜɌɞɔɎəɧɘ ɛɜɚɢɑɝɝɌɘ ɚɝɝɔɠɔɖɌɢɔɔ [22]. Ȯ 

ɜɌɍɚɞɑ Christine M.P.ɔ ɐɜ. ɐɌəɚ ɚɛɔɝɌəɔɑ ɏɔ-

ɝɞɚɗɚɏɔɣɑɝɖɚɕ ɝɞɜɟɖɞɟɜɧ ɣɑɜɛɌɗɚɎɔɐəɚɏɚ 

ɡɜɫɥɌ, ɣɞɚ ɛɚɐɞɎɑɜɒɐɌɑɞ ɛɚɗɟɣɑəəɧɑ ɐɌə-

əɧɑ ɚ ɑɏɚ əɑɛɚɗəɚɕ ɚɝɝɔɠɔɖɌɢɔɔ ɝ ɎɚɓɜɌɝ-

ɞɚɘ, ɞɌɖ ɖɌɖ Ɏ ɝɞɜɟɖɞɟɜɑ ɏɔɌɗɔəɚɎɚɏɚ ɡɜɫɥɌ 

Ɏ ɚɍɗɌɝɞɔ ɏɚɗɚɝɚɎɧɡ ɚɞɜɚɝɞɖɚɎ ɚɍəɌɜɟɒɑəɧ 

ɩɗɌɝɞɔɣɑɝɖɔɑ ɔ ɖɚɗɗɌɏɑəɚɎɧɑ ɎɚɗɚɖəɌ, ɡɌ-

ɜɌɖɞɑɜəɧɑ ɐɗɫ ɩɗɌɝɞɔɣɑɝɖɔɡ ɝɞɜɟɖɞɟɜ [24]. 

ɉɗɌɝɞɔɣɑɝɖɔɕ ɖɌɜɖɌɝ ɣɑɜɛɌɗɚɎɔɐəɚɏɚ ɡɜɫɥɌ 

ɔɏɜɌɑɞ ɎɌɒəɟɪ ɜɚɗɨ Ɏ ɛɜɚɢɑɝɝɑ ɎɔɍɜɌɢɔɔ ɔ 

ɏɚɗɚɝɚɚɍɜɌɓɚɎɌəɔɔ ɔ, Ɏɔɐɔɘɚ, ɛɚɩɞɚɘɟ ɚɝɞɌ-

ɑɞɝɫ ɍɑɓ ɔɓɘɑəɑəɔɕ əɌ ɛɜɚɞɫɒɑəɔɔ Ɏɝɑɕ 

ɒɔɓəɔ. ȶɌɖ ɚɞɘɑɣɌɪɞ ɌɎɞɚɜɧ ɐɌəəɚɏɚ ɔɝɝɗɑ-

ɐɚɎɌəɔɫ, ɛɜɚɢɑɝɝ ɩɞɚɞ ɔɓɟɣɑə əɑ ɐɚɝɞɌɞɚɣəɚ 

ɔ ɑɝɞɨ ɘəɚɏɚ ɎɚɛɜɚɝɚɎ ɚ ɛɜɑɚɍɜɌɓɚɎɌəɔɫɡ ɃɁ 

ɔ ɑɏɚ ɝɎɫɓɚɖ, ɣɞɚ ɞɜɑɍɟɑɞ ɐɌɗɨəɑɕɤɔɡ ɔɝɝɗɑ-

ɐɚɎɌəɔɕ. 

ȼɑəɞɏɑəɚɗɚɏɔɣɑɝɖɌɫ ɖɌɜɞɔəɌ ɔɓɘɑəɑəɔɕ 

Ɏ ɃɁ Ɏɧɏɗɫɐɔɞ ɝɗɑɐɟɪɥɔɘ ɚɍɜɌɓɚɘ: ɎəɌɣɌɗɑ 

ɚɞɘɑɣɌɑɞɝɫ ɛɚɘɟɞəɑəɔɑ ɗɔɤɨ Ɏ ɘɧɤɑɣəɚɘ 

ɚɞɜɚɝɞɖɑ, ɓɌɞɑɘ ɍɚɗɨɤɌɫ ɣɌɝɞɨ ɘɧɤɑɣəɚɏɚ 

ɚɞɜɚɝɞɖɌ ɔ ɞɑɗɌ ɛɜɔɚɍɜɑɞɌɪɞ ɍɚɗɨɤɟɪ ɜɑəɞ-

ɏɑəɚɖɚəɞɜɌɝɞəɚɝɞɨ, ɐɌɗɑɑ əɑɛɜɚɓɜɌɣəɚɝɞɨ 

ɜɌɝɛɜɚɝɞɜɌəɫɑɞɝɫ ɎɎɑɜɡ ɛɚ ɓɌɐəɑɕ ɏɜɌəɔɢɑ 

Ɏɑɜɤɔəɧ ɡɜɫɥɌ ɔ ɐɚɝɞɔɏɌɑɞ ɘɌɖɝɔɘɌɗɨəɚɕ 

ɛɗɚɞəɚɝɞɔ Ɏ ɝɞɌɜɤɑɕ ɎɚɓɜɌɝɞəɚɕ ɏɜɟɛɛɑ. ȼɌ-

ɍɚɞɧ Ajmani M.L. ɔ ɐɜ., (1980), Turk L.M.ɔ 

ɐɜ.(1993), Harrison D.F.N. (1995) ɞɌɖ ɒɑ ɛɚɐ-

ɞɎɑɜɒɐɌɪɞ ɛɚɗɟɣɑəəɟɪ ɝɡɑɘɟ ɚɖɚɝɞɑəɑəɔɫ 

[4, 7, 8, 22]. ȼɑɓɟɗɨɞɌɞɧ ɔɝɝɗɑɐɚɎɌəɔɫ əɑ ɛɜɚ-

ɞɔɎɚɜɑɣɌɞ ɜɌɍɚɞɑ Grandmaison G.L. ɔ ɐɜ., əɚ 

Ɏ ɝɎɚɑɕ ɜɌɍɚɞɑ ɌɎɞɚɜɧ Ɏɧɐɑɗɔɗɔ Ɏɝɑɏɚ 3 ɝɞɌ-

ɐɔɔ ɚɖɚɝɞɑəɑəɔɫ ɃɁ ɔ əɑ ɜɌɓɐɑɗɔɗɔ ɖɌɜɞɔəɟ 

ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɡ ɔɓɘɑəɑəɔɕ Ɏ ɃɁ ɐɗɫ 

ɘɟɒɣɔə ɔ ɐɗɫ ɒɑəɥɔə. ȾɌɖ ɒɑ, ɖɌɖ ɔ ɐɗɫ 

ȻɁ, ɚəɔ əɑ ɟɖɌɓɌɗɔ ɎɚɓɜɌɝɞəɧɑ ɐɔɌɛɌɓɚəɧ 

ɚɛɔɝɌəəɧɡ ɔɓɘɑəɑəɔɕ [23]. 

ȼɫɐ ɌɎɞɚɜɚɎ ɚɞɘɑɣɌɪɞ ɍɚɗɑɑ ɎɧɜɌɒɑə-

əɟɪ ɔəɞɑəɝɔɎəɚɝɞɨ ɚɖɚɝɞɑəɑəɔɫ ɡɜɫɥɑɕ ɟ 

ɘɑɝɞ ɛɜɔɖɜɑɛɗɑəɔɕ ɘɧɤɢ, ɛɚɩɞɚɘɟ ɟ ɗɪɐɑɕ 

əɑɖɚɞɚɜɧɡ ɛɜɚɠɑɝɝɔɕ, əɌɛɜɔɘɑɜ, ɛɜɚɠɑɝɝɔ-

ɚəɌɗɨəɧɡ ɛɑɎɢɚɎ, ɚɝɝɔɠɔɖɌɢɔɫ ɛɜɚɔɝɡɚɐɔɞ 

əɑɘəɚɏɚ ɜɌəɨɤɑ ɔ ɓəɌɣɔɞɑɗɨəɚ ɍɚɗɑɑ ɍɧɝɞ-

ɜɧɘɔ ɞɑɘɛɌɘɔ [25]. ȴɝɝɗɑɐɚɎɌəɔɑ L. Daver , 

E. Toussirot, P. C. Acquaviva ɔ ɐɜ. ɛɚɖɌɓɧɎɌ-

ɪɞ, ɣɞɚ ɡɜɫɥɔ ɔ ɝɎɫɓɖɔ ɏɚɜɞɌəɔ ɘɚɏɟɞ ɛɚɐ-

ɎɑɜɏɌɞɨɝɫ ɔɓɘɑəɑəɔɫɘ ɎɝɗɑɐɝɞɎɔɑ ɞɌɖɔɡ ɝɔ-

ɝɞɑɘəɧɡ ɓɌɍɚɗɑɎɌəɔɕ, ɖɌɖ ɜɑɎɘɌɞɚɔɐəɧɕ 

Ɍɜɞɜɔɞ [26, 27], ɩɞɔ ɐɌəəɧɑ əɑɚɍɡɚɐɔɘɚ ɟɣɔ-

ɞɧɎɌɞɨ ɛɜɔ ɛɜɚɎɑɐɑəɔɔ ɐɌɗɨəɑɕɤɔɡ ɔɝɝɗɑ-

ɐɚɎɌəɔɕ. Ȯ ɜɌɍɚɞɑ E. Zan, D.M. Yousem ɔ N. 

Aygun ɛɜɚɎɚɐɔɞɝɫ ɔɓɟɣɑəɔɑ ɚɖɚɝɞɑəɑəɔɫ 

ɡɜɫɥɑɕ ɏɚɜɞɌəɔ Ɏ ɖɌɣɑɝɞɎɑ ɜɌəəɑɏɚ ɛɜɔɓəɌ-

ɖɌ ɜɌɖɌ ɏɚɜɞɌəɔ ɛɜɔ ȶȾ-ɔɝɝɗɑɐɚɎɌəɔɔ [28]. 

ȬɎɞɚɜɧ ɛɜɔɤɗɔ ɖ ɎɧɎɚɐɟ ɚ ɞɚɘ, ɣɞɚ ɝɟɥɑ-

ɝɞɎɟɑɞ Ɏɚɓɘɚɒəɚɝɞɨ ɟɝɞɌəɚɎɗɑəɔɫ ɗɚɒəɚɛɚ-

http://www.rejr.ru/


 

 

   RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY  

| www.rejr.ru | REJR. 2021; 11 (3):57-66       DOI: 10.21569/2222-7415-2021-11-3-57-66                     64 
 

 

ɗɚɒɔɞɑɗɨəɧɡ ɜɑɓɟɗɨɞɌɞɚɎ ɛɚɝɞɌəɚɎɖɔ ɚəɖɚ-

ɗɚɏɔɣɑɝɖɚɏɚ ɐɔɌɏəɚɓɌ ɛɜɔ əɌɗɔɣɔɔ ɜɌəəɑɏɚ 

ɚɖɚɝɞɑəɑəɔɫ əɑɖɚɞɚɜɧɡ ɡɜɫɥɑɕ ɏɚɜɞɌəɔ. Ȼɚ-

ɩɞɚɘɟ Ɏ əɌɝɞɚɫɥɑɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɚɢɑəɖɌ 

ɎɚɓɜɌɝɞəɧɡ ɔɓɘɑəɑəɔɕ ɡɜɫɥɑɕ ɏɚɜɞɌəɔ ɛɜɚ-

ɎɑɐɑəɌ əɌ ɚɍɜɌɓɢɌɡ ɘɟɒɝɖɚɏɚ ɛɚɗɌ ɍɑɓ Ɏɔɐɔ-

ɘɚɕ ɖɚɝɞəɚɕ ɔ ɡɜɫɥɑɎɚɕ ɛɌɞɚɗɚɏɔɔ, ɍɑɓ 

ɞɜɌɎɘ ɔ ɓɌɍɚɗɑɎɌəɔɕ ɚɜɏɌəɚɎ ɤɑɔ, ɣɞɚɍɧ 

əɔɎɑɗɔɜɚɎɌɞɨ Ɏɗɔɫəɔɑ ɝɚɛɟɞɝɞɎɟɪɥɔɡ ɠɌɖ-

ɞɚɜɚɎ əɌ ɛɜɚɢɑɝɝ ɖɚɝɞɑɚɍɜɌɓɚɎɌəɔɫ. 

Ȼɚ ɐɌəəɧɘ ɗɔɞɑɜɌɞɟɜəɧɡ ɔɝɞɚɣəɔɖɚɎ, 

ɞɑɘɛ ɚɖɚɝɞɑəɑəɔɫ ɟ ɜɌɓɗɔɣəɧɡ ɡɜɫɥɑɕ ɏɚɜ-

ɞɌəɔ ɚɞɗɔɣɌɑɞɝɫ [4, 7, 19, 22]. Ȼɜɔ ɝɜɌɎəɔ-

ɞɑɗɨəɚɘ ɝɚɛɚɝɞɌɎɗɑəɔɔ ɜɑɓɟɗɨɞɌɞɚɎ ɘɧ ɛɜɔ-

ɤɗɔ ɖ ɎɧɎɚɐɟ, ɣɞɚ ɚɝɝɔɠɔɖɌɢɔɫ ȻɁ ɔ ɅɁ 

əɌɣɔəɌɑɞɝɫ ɛɚɣɞɔ ɚɐəɚɎɜɑɘɑəəɚ Ɏ ɎɚɓɜɌɝɞ-

əɚɕ ɏɜɟɛɛɑ 17-20 ɗɑɞ, ɚɐəɌɖɚ ɔəɞɑəɝɔɎəɚɝɞɨ 

ɖɚɝɞɑɚɍɜɌɓɚɎɌəɔɫ Ɏ ɅɁ ɍɚɗɑɑ ɎɧɜɌɒɑəɌ ɛɚ 

ɝɜɌɎəɑəɔɪ ɝ ȻɁ Ɏ ɘɚɗɚɐɚɘ ɎɚɓɜɌɝɞɑ [8, 9]. Ȯ 

ɍɚɗɨɤɔəɝɞɎɑ ɔɓɟɣɑəəɧɡ ɚɍɦɑɖɞɚɎ ɃɁ ɚɖɚɝɞɑ-

əɑəɔɑ əɌɣɔəɌɑɞɝɫ ɍɗɔɒɑ ɖ ɎɚɓɜɌɝɞɟ 20 ɗɑɞ ɔ 

ɛɜɚɏɜɑɝɝɔɜɟɑɞ ɍɚɗɑɑ ɘɑɐɗɑəəɧɘɔ ɞɑɘɛɌɘɔ. Ȯ 

ɎɚɓɜɌɝɞɑ 21-35 ɗɑɞ ɚɖɚɝɞɑəɑəɔɑ ɅɁ ɚɛɑɜɑɒɌ-

ɑɞ ɐɔəɌɘɔɖɟ ɚɖɚɝɞɑəɑəɔɫ ȻɁ, ɖɚɞɚɜɧɕ Ɏ 

ɝɎɚɪ ɚɣɑɜɑɐɨ ɚɛɑɜɑɒɌɑɞ ɝɖɚɜɚɝɞɨ ɖɚɝɞɑɚɍɜɌ-

ɓɚɎɌəɔɫ Ɏ ɃɁ. Ȯ ɎɚɓɜɌɝɞəɚɕ ɏɜɟɛɛɑ 36-60 ɗɑɞ 

ȻɁ ɚɖɌɓɧɎɌɑɞɝɫ əɌɔɍɚɗɑɑ ɚɖɚɝɞɑəɑɎɤɔɘ Ɏ 

ɝɜɌɎəɑəɔɔ ɝ ɅɁ, əɌɔɘɑəɨɤɑɑ ɚɖɚɝɞɑəɑəɔɑ 

əɌɍɗɪɐɌɑɞɝɫ ɞɌɖ ɒɑ Ɏ ɃɁ. Ȯ ɎɚɓɜɌɝɞɑ 61-75 

ɗɑɞ ɐɔəɌɘɔɖɌ ɚɖɚɝɞɑəɑəɔɑ Ɏ ɅɁ ɝəɚɎɌ ɚɛɑ-

ɜɑɒɌɑɞ ɔɓɘɑəɑəɔɫ ɔ Ɏ ȻɁ, ɔ Ɏ ɃɁ. Ȯ ɝɌɘɚɕ 

ɝɞɌɜɤɑɕ ɎɚɓɜɌɝɞəɚɕ ɏɜɟɛɛɑ 75 ɗɑɞ ɘɌɖɝɔ-

ɘɌɗɨəɚɑ ɚɖɚɝɞɑəɑəɔɑ əɌɍɗɪɐɌɑɞɝɫ ɟ ɅɁ, ɓɌ-

ɞɑɘ Ɏ ȻɁ ɔ əɌɔɘɑəɨɤɔɕ ɛɜɚɢɑəɞ ɖɚɝɞəɚɕ 

ɞɖɌəɔ əɌɍɗɪɐɌɑɞɝɫ Ɏ ɃɁ [8, 19]. ȴɝɝɗɑɐɚɎɌɞɑ-

ɗɔ ɟɞɎɑɜɒɐɌɪɞ, ɣɞɚ ɚɖɚɝɞɑəɑəɔɑ ɡɜɫɥɑɕ ɏɚɜ-

ɞɌəɔ əɌɣɔəɌɑɞɝɫ Ɏ ɎɚɓɜɌɝɞɑ ɚɞ 25 ɐɚ 40 ɗɑɞ Ɏ 

ɥɔɞɚɎɔɐəɚɘ ɡɜɫɥɑ, ɓɌɞɑɘ Ɏ ɛɑɜɝɞəɑɎɔɐəɚɘ 

ɔ Ɏ ɣɑɜɛɌɗɚɎɔɐəɧɡ ɡɜɫɥɌɡ [4], ɣɞɚ əɑ ɛɜɚɞɔ-

Ɏɚɜɑɣɔɞ ɛɚɗɟɣɑəəɧɘ ɐɌəəɧɘ.  

Ȯ ɛɚɝɗɑɐəɑɑ Ɏɜɑɘɫ ɛɚɫɎɔɗɚɝɨ ɘəɚɒɑ-

ɝɞɎɚ ɜɌɍɚɞ, ɛɚɝɎɫɥɑəəɧɡ ɝɚɎɘɑɝɞəɚɕ ɜɌɍɚɞɑ 

ɝɟɐɑɍəɚɕ ɘɑɐɔɢɔəɧ ɔ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ. 

ɃɌɝɞɨ ɔɓ ɩɞɔɡ ɜɌɍɚɞ ɔɓɟɣɌɑɞ ɎɚɓɜɌɝɞəɧɑ ɔɓ-

ɘɑəɑəɔɫ ɛɚ ɢɔɠɜɚɎɧɘ ɔɓɚɍɜɌɒɑəɔɫɘ ɜɌɓ-

ɗɔɣəɧɡ ɚɜɏɌəɚɎ, ɐɜɟɏɚɑ əɌɛɜɌɎɗɑəɔɑ ɔɝɝɗɑ-

ɐɚɎɌəɔɕ ð ɩɞɚ ɌəɌɗɔɓ ɘɑɒɛɚɛɟɗɫɢɔɚəəɧɡ 

ɚɞɗɔɣɔɕ ɛɚɗɟɣɑəəɧɡ ɐɌəəɧɡ. ȹɑɝɖɚɗɨɖɚ 

əɌɟɣəɧɡ ɝɞɌɞɑɕ ɛɚɝɎɫɥɑəɚ ɔɓɟɣɑəɔɪ Ɏɚɓ-

ɜɌɝɞəɚɕ ɔɓɘɑəɣɔɎɚɝɞɔ ɥɔɞɚɎɔɐəɚɏɚ ɔ 

ɛɑɜɝɞəɑɎɔɐəɚɏɚ ɡɜɫɥɌ ɝ ɛɚɘɚɥɨɪ ȶȾ [20, 21, 

29, 30], əɚ ɖɚɘɛɗɑɖɝəɧɡ ɐɌəəɧɡ, ɛɚɓɎɚɗɫɪ-

ɥɔɡ ɚɢɑəɔɞɨ ɎɚɓɜɌɝɞəɧɑ ɔɓɘɑəɑəɔɫ Ɏɝɑɏɚ 

ɛɚɐɦɫɓɧɣəɚ-ɏɚɜɞɌəəɚɏɚ ɖɚɘɛɗɑɖɝɌ ɔ ɝɐɑɗɌɞɨ 

ɎɧɎɚɐɧ ɚ ɞɚɣəɚɝɞɔ ɟɝɞɌəɚɎɗɑəɔɫ ɎɚɓɜɌɝɞɌ ɝ 

ɛɚɘɚɥɨɪ ɐɌəəɚɏɚ ɘɑɞɚɐɌ, Ɏ əɌɝɞɚɫɥɔɕ ɘɚ-

ɘɑəɞ əɑɞ. ȾɌɖɒɑ ɚɞɝɟɞɝɞɎɟɪɞ ɜɌɍɚɞɧ, ɛɚɝɎɫ-

ɥɑəəɧɑ ɌəɌɗɔɓɟ ȶȾ- ɔɓɚɍɜɌɒɑəɔɕ ȻȯȾȶ Ɏ 

ȼɚɝɝɔɕɝɖɚɕ ɛɚɛɟɗɫɢɔɔ, ɣɞɚ əɑ ɛɚɓɎɚɗɫɑɞ 

ɛɜɚɎɑɝɞɔ ɝɜɌɎəɑəɔɑ ɝ ɜɑɓɟɗɨɞɌɞɌɘɔ ɐɜɟɏɔɡ 

ɌəɌɗɚɏɔɣəɧɡ ɔɝɝɗɑɐɚɎɌəɔɕ. Ȯɝɑ ɎɧɤɑɝɖɌ-

ɓɌəəɚɑ ɔ ɫɎɗɫɑɞɝɫ ɛɑɜɝɛɑɖɞɔɎɚɕ ɜɌɓɎɔɞɔɫ 

ɎɧɍɜɌəəɚɏɚ əɌɟɣəɚɏɚ əɌɛɜɌɎɗɑəɔɫ. 

ȳɌɖɗɪɣɑəɔɑ. 

Ȼɚɗɟɣɑəəɧɑ Ɏ əɌɝɞɚɫɥɑɘ ɔɝɝɗɑɐɚɎɌəɔɔ 

ɜɑɓɟɗɨɞɌɞɧ ɛɚɐɞɎɑɜɐɔɗɔ ɩɠɠɑɖɞɔɎəɚɝɞɨ ɖɚ-

ɗɔɣɑɝɞɎɑəəɚɕ ɚɢɑəɖɔ ɎɚɓɜɌɝɞəɚɕ ɐɔəɌɘɔɖɔ 

ɚɝɝɔɠɔɖɌɢɔɔ ɡɜɫɥɑɕ ɏɚɜɞɌəɔ. Ȼɚ ɝɚɎɜɑɘɑə-

əɧɘ ɛɜɑɐɝɞɌɎɗɑəɔɫɘ ɚɝəɚɎəɚɑ ɞɜɑɍɚɎɌəɔɑ, 

ɖɚɞɚɜɚɑ ɛɜɑɐɦɫɎɗɫɪɞ ɩɖɝɛɑɜɞɧ, ɖ ɘɑɞɚɐɌɘ 

ɚɢɑəɖɔ ɎɚɓɜɌɝɞɌ ð ɩɞɚ ɔɡ ɎɌɗɔɐəɚɝɞɨ. Ȼɜɑɐ-

ɗɚɒɑəəɧɕ ɘɑɞɚɐ ɡɌɜɌɖɞɑɜɔɓɟɑɞɝɫ ɡɚɜɚɤɑɕ 

ɎɚɝɛɜɚɔɓɎɚɐɔɘɚɝɞɨɪ ɔ, ɝɗɑɐɚɎɌɞɑɗɨəɚ, ɘɚ-

ɒɑɞ ɔɝɛɚɗɨɓɚɎɌɞɨɝɫ ɐɗɫ ɐɔɌɏəɚɝɞɔɖɔ Ɏɚɓ-

ɜɌɝɞəɚɕ ɏɜɟɛɛɧ ɛɜɔ ɛɜɚɔɓɎɚɐɝɞɎɑ ɝɟɐɑɍəɚ-

ɘɑɐɔɢɔəɝɖɚɕ ɩɖɝɛɑɜɞɔɓɧ əɑɚɛɚɓəɌəəɚɏɚ 

ɞɜɟɛɌ, ɔ ɖɌɖ ɩɖɝɛɜɑɝɝ-ɘɑɞɚɐ, ɔ Ɏ ɜɌɘɖɌɡ 

ɖɚɘɛɗɑɖɝəɚɕ ɚɢɑəɖɔ ɎɚɓɜɌɝɞɌ. ȽɟɘɘɌɢɔɫ 

Ɏɝɑɡ ɔɘɑɪɥɔɡɝɫ ɝɎɑɐɑəɔɕ ɚ ɎɚɓɜɌɝɞəɧɡ ɔɓ-

ɘɑəɑəɔɫɡ ɥɔɞɚɎɔɐəɚɏɚ ɡɜɫɥɌ [5, 6], əɚɎɧɡ 

ɐɌəəɧɡ ɚ ɜɌɝɛɜɑɐɑɗɑəɔɔ ɖɚɝɞəɚɕ ɞɖɌəɔ əɌ 

ɜɑəɞɏɑəɚɏɜɌɘɘɌɡ ɛɑɜɝɞəɑɎɔɐəɚɏɚ ɔ ɣɑɜɛɌɗɚ-

Ɏɔɐəɧɡ ɡɜɫɥɑɕ ɝɛɚɝɚɍɝɞɎɟɑɞ ɛɚɎɧɤɑəɔɪ 

ɞɚɣəɚɝɞɔ ɛɜɔ ɟɝɞɌəɚɎɗɑəɔɔ ɎɚɓɜɌɝɞɌ əɑɚɛɚ-

ɓəɌəəɚɏɚ ɚɍɦɑɖɞɌ, ɟɗɟɣɤɌɑɞ ɐɚɖɌɓɌɞɑɗɨəɟɪ 

ɍɌɓɟ ɩɖɝɛɑɜɞɔɓɧ [12]. 

ȴɝɞɚɣəɔɖ ɠɔəɌəɝɔɜɚɎɌəɔɫ ɔ ɖɚə-

ɠɗɔɖɞ ɔəɞɑɜɑɝɚɎ. 

ȬɎɞɚɜɧ ɐɌəəɚɕ ɝɞɌɞɨɔ ɛɚɐɞɎɑɜɐɔɗɔ ɚɞ-

ɝɟɞɝɞɎɔɑ ɠɔəɌəɝɚɎɚɕ ɛɚɐɐɑɜɒɖɔ ɔɝɝɗɑɐɚɎɌ-

əɔɫ ɔ ɖɚəɠɗɔɖɞɌ ɔəɞɑɜɑɝɚɎ, ɚ ɖɚɞɚɜɧɡ əɑɚɍ-

ɡɚɐɔɘɚ ɝɚɚɍɥɔɞɨ. 
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ɀȯȭȿ çȹɌɢɔɚəɌɗɨəɧɕ ɘɑɐɔɢɔəɝɖɔɕ ɔɝɝɗɑɐɚɎɌɞɑɗɨɝɖɔɕ ɢɑəɞɜ  
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ɏ. ȸɚɝɖɎɌ, ȼɚɝɝɔɫ 

 

ɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. ȮɧɫɎɗɑəɔɑ ɔ ɐɌɗɨəɑɕɤɔɕ ɌəɌɗɔɓ ɜɌɓɗɔɣɔɕ ɖɚɗɔɣɑɝɞɎɑəəɧɡ Ɏɑɗɔ-

ɣɔə ɘɔɚɖɌɜɐɔɌɗɨəɚɏɚ ɖɜɚɎɚɞɚɖɌ ɛɚ ɐɌəəɧɘ ɛɚɓɔɞɜɚəəɚ-ɩɘɔɝɝɔɚəəɚɕ ɞɚɘɚɏɜɌɠɔɔ, 

ɝɚɎɘɑɥɑəəɚɕ ɝ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɑɕ (ȻɉȾ/ȶȾ), Ɏ ɏɜɟɛɛɌɡ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ 

(ȶȬ) ɝ ɜɌɓɗɔɣəɚɕ ɝɞɑɛɑəɨɪ ɝɞɑəɚɓɚɎ ɟ ɍɚɗɨəɧɡ ȴȭȽ.  

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. ȺɍɝɗɑɐɚɎɌəɚ 122 ɛɌɢɔɑəɞɌ (102 ɝ ȴȭȽ, 20 ð ɓɐɚɜɚɎɧɑ), ɖɚɞɚ-

ɜɧɘ Ɏɧɛɚɗəɑəɧ ɔəɎɌɓɔɎəɌɫ ɖɚɜɚəɌɜɚɏɜɌɠɔɫ ɔ ɝɞɜɑɝɝ-ȻɉȾ/ȶȾ ɝ 13N-Ɍɘɘɚəɔɑɘ Ɏ ɐɔəɌɘɔɣɑ-

ɝɖɚɘ ɜɑɒɔɘɑ ɝ ɚɛɜɑɐɑɗɑəɔɑɘ Ɏɑɗɔɣɔəɧ ɜɑɏɔɚəɌɜəɚɏɚ ɖɚɜɚəɌɜəɚɏɚ ɜɑɓɑɜɎɌ ɔ ɘɔɚɖɌɜɐɔɌɗɨəɚɏɚ 

ɖɜɚɎɚɞɚɖɌ, ɛɜɚɎɑɐɑəɚ ɔɡ ɝɜɌɎəɑəɔɑ Ɏ ɏɜɟɛɛɌɡ Ɍɜɞɑɜɔɕ: 1) ɝɚ ɓəɌɣɔɞɑɗɨəɧɘɔ ɝɞɑəɚɓɌɘɔ (75-

100%, n=99); 2) ɛɚɏɜɌəɔɣəɧɘɔ (50-74%, n=101); 3) ɔəɞɌɖɞəɧɡ Ɍɜɞɑɜɔɕ ɏɜɟɛɛɧ ȴȭȽ (ɝɞɑəɚɓ 0-

40%, n=106); 4) ɓɐɚɜɚɎɧɡ ɛɌɢɔɑəɞɚɎ (n=60). 

ȼɑɓɟɗɨɞɌɞɧ. ȶɚɜɚəɌɜəɧɕ ɜɑɓɑɜɎ ɔ ɘɔɚɖɌɜɐɔɌɗɨəɧɕ ɖɜɚɎɚɞɚɖ əɌɏɜɟɓɖɔ ɓəɌɣɔɘɚ əɔɒɑ (p 

<0,001) Ɏ ɏɜɟɛɛɑ Ɍɜɞɑɜɔɕ ɝɚ ɝɞɑəɚɓɌɘɔ Ó75% ɛɚ ɝɜɌɎəɑəɔɪ ɝɚ Ɏɝɑɘɔ (2-ɕ, 3-ɕ ɔ 4-ɕ) ɏɜɟɛɛɌɘɔ 

Ɍɜɞɑɜɔɕ. Ȼɚ ɩɞɔɘ ɒɑ ɛɚɖɌɓɌɞɑɗɫɘ ɏɜɟɛɛɧ Ɍɜɞɑɜɔɕ ɝ ɛɚɏɜɌəɔɣəɧɘɔ ɝɞɑəɚɓɌɘɔ ɔ ɔəɞɌɖɞəɧɘɔ 

Ɍɜɞɑɜɔɫɘɔ ɍɚɗɨəɧɡ ɝ ȴȭȽ əɑ ɜɌɓɗɔɣɌɗɔɝɨ (p >0,05). Ȯ ɞɚɒɑ Ɏɜɑɘɫ, ɜɑɓɑɜɎ ɔ ɖɜɚɎɚɞɚɖ əɌɏɜɟɓɖɔ 

ɍɧɗ ɓəɌɣɔɘɚ əɔɒɑ Ɏ ɏɜɟɛɛɑ ɔəɞɌɖɞəɧɡ Ɍɜɞɑɜɔɕ ɍɚɗɨəɧɡ ȴȭȽ ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɔəɞɌɖɞəɧɘɔ Ɍɜ-

ɞɑɜɔɫɘɔ ɓɐɚɜɚɎɧɡ ɛɌɢɔɑəɞɚɎ. ȴəɠɚɜɘɌɞɔɎəɚɝɞɨ ɛɚɖɌɓɌɞɑɗɫ ɖɚɜɚəɌɜəɚɏɚ ɜɑɓɑɜɎɌ Ɏ ɐɔɌɏəɚɝɞɔ-

ɖɑ ɝɞɑəɚɓɚɎ ɜɌɓɗɔɣəɧɡ ɏɜɌɐɌɢɔɕ ɛɜɑɎɚɝɡɚɐɔɗɌ ɔəɠɚɜɘɌɞɔɎəɚɝɞɨ ɖɜɚɎɚɞɚɖɌ əɌɏɜɟɓɖɔ. Ȼɜɔ ɩɞɚɘ 

ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ, ɝɛɑɢɔɠɔɣəɚɝɞɨ ɔ ɞɚɣəɚɝɞɨ ɖɚɜɚəɌɜəɚɏɚ ɜɑɓɑɜɎɌ ɔɓɍɔɜɌɞɑɗɨəɚ ɐɗɫ ɛɚɏɜɌəɔɣ-

əɧɡ ɝɞɑəɚɓɚɎ ɝɚɝɞɌɎɔɗɌ 45%, 80% ɔ 67%; ɐɗɫ ɎɧɜɌɒɑəəɧɡ ɝɞɑəɚɓɚɎ (75-100%) - 85%, 80% ɔ 82% 

ɝɚɚɞɎɑɞɝɞɎɑəəɚ. 

ȳɌɖɗɪɣɑəɔɑ. ȶɚɗɔɣɑɝɞɎɑəəɧɑ ɛɚɖɌɓɌɞɑɗɔ ɖɜɚɎɚɞɚɖɌ ɛɚ ɐɌəəɧɘ ɝɞɜɑɝɝ-ȻɉȾ/ȶȾ ɘɔɚɖɌɜ-

ɐɌ ɚɍɗɌɐɌɪɞ Ɏɧɝɚɖɚɕ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨɪ ɔ ɝɛɑɢɔɠɔɣəɚɝɞɨɪ Ɏ ɐɔɌɏəɚɝɞɔɖɑ ɝɞɑəɚɓɚɎ Ɏɧɝɚɖɔɡ 

ɏɜɌɐɌɢɔɕ. ȽɟɍɚɛɞɔɘɌɗɨəɌɫ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ɔ ɞɚɣəɚɝɞɨ ɘɑɞɚɐɌ Ɏ ɐɔɌɏəɚɝɞɔɖɑ ɛɚɏɜɌəɔɣəɧɡ 

ɝɞɑəɚɓɚɎ ɛɜɑɐɛɚɗɚɒɔɞɑɗɨəɚ ɝɎɫɓɌəɧ ɝ əɔɓɖɚɕ ɐɚɗɑɕ ɏɑɘɚɐɔəɌɘɔɣɑɝɖɔ ɓəɌɣɔɘɧɡ ɔɓɘɑəɑəɔɕ Ɏ 

ɐɌəəɚɕ ɏɜɟɛɛɑ. Ȼɚ ɝɜɌɎəɑəɔɪ ɝ Ɍɜɞɑɜɔɫɘɔ ɓɐɚɜɚɎɧɡ ɛɌɢɔɑəɞɚɎ ɍɚɗɑɑ əɔɓɖɔɑ Ɏɑɗɔɣɔəɧ ɘɔɚ-

ɖɌɜɐɔɌɗɨəɚɏɚ ɖɜɚɎɚɞɚɖɌ Ɏ ɔəɞɌɖɞəɧɡ Ɍɜɞɑɜɔɫɡ ɍɚɗɨəɧɡ ȴȭȽ ɘɚɏɟɞ ɍɧɞɨ ɚɍɟɝɗɚɎɗɑəɧ əɌɗɔɣɔɑɘ 

ɘɔɖɜɚɎɌɝɖɟɗɫɜəɚɕ ɐɔɝɠɟəɖɢɔɔ. 
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HARACTERISTICS OF MYOCARDIAL BLOOD FLOW AND CORONARY FLOW RESERVE BY 

PET/CT IN PATIENTS WITH CORONARY ARTERY DISEASE WITH DIFFERENT DEGREES OF 

CORONARY ARTERY STENOSIS 

 

Golukhova E.Z., Shavman M.G., Shurupova I.V., Ekaeva I.V., Trifonova T.A.,  

Shakhova A.A., Metelkina M.V., Aslanidis I.P.  

 
A.N. Bakulev National Medical Research Center of Cardiovascular Surgery. Moscow, Russia  

 

urpose. The purpose of this stu dy was to determine and analyze the differences in the 

quantitative values of myocardial blood flow according to positron emission tomography 

combined with computed tomography (PET/CT) in groups of coronary arteries with different 

degrees of stenosis in pa tients with coronary artery disease (CAD).  

Materials and Methods.  122 patients (102 with CAD, 20 ð healthy) were examined. All pa-

tients underwent invasive coronary angiography and dynamic 13N -ammonia stress -PET/CT with the 

determination of the regional cor onary flow reserve and myocardial blood flow. They were compared 

in the groups of arteries: 1) with severe coronary stenoses (75 -100%, n = 99); 2) mild and moderate 

stenoses (50 -74%, n = 101); 3) intact arteries in CAD group (stenoses 0 -40%, n = 106); 4) h ealthy 

patients (n = 60).  

Results.  Coronary flow reserve and stress myocardial blood flow are significantly lower (p 

<0.001) in the group of arteries with stenoses Ó75% compared to all groups (2nd, 3rd and 4th). Ac-

cording to the same indicators, the groups  of arteries with mild, moderate stenoses and intact arter-

ies of patients with CAD did not differ (p >0.05). At the same time, the reserve and stress myocardial 

blood flow were significantly lower in the group of intact arteries of CAD patients compared to  the 

intact arteries of healthy patients. The diagnostic value of coronary flow reserve in the detection of 

various gradations stenoses exceeded the diagnostic value of the stress myocardial blood flow. At the 

same time, the sensitivity, specificity and ac curacy of the coronary flow reserve selectively for mild 

and moderate stenoses was 45%, 80% and 67%; for severe stenoses (75 -100%) - 85%, 80% and 82%, 

respectively.   

Conclusion.  Regional quantitative indicators of myocardial blood flow and coronary flow r e-

serve by stress -PET/CT are highly sensitive and specific for the detection of severe coronary steno-

ses. The suboptimal sensitivity and accuracy of the method in the detection of mild and moderate 

stenoses are presumably associated with a low proportion of  hemodynamically significant changes in 

this group. In comparison with the arteries of healthy patients, lower values of myocardial blood flow 

and coronary flow reserve in the intact arteries of patients with CAD may be due to the presence of 

microvascular  dysfunction.   

  

Keywords: myocardial blood flow, coronary flow reserve, cardiac PET/CT, quantitative assess-

ment of myocardial blood flow.  
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ɝɚɎɜɑɘɑəəɚɕ ɚɞɑɣɑɝɞɎɑəəɚɕ ɖɗɔəɔ-

ɣɑɝɖɚɕ ɛɜɌɖɞɔɖɑ ɝɞɌəɐɌɜɞəɌɫ 

ɚɢɑəɖɌ ɛɑɜɠɟɓɔɔ ɘɔɚɖɌɜɐɌ ɐɚɝɞɌ-

ɞɚɣəɚ ɣɌɝɞɚ ɎɖɗɪɣɌɑɞ Ɏ ɝɑɍɫ ɚɐəɚ-

ɠɚɞɚəəɟɪ ɩɘɔɝɝɔɚəəɟɪ ɖɚɘɛɨɪ-

ɞɑɜəɟɪ ɞɚɘɚɏɜɌɠɔɪ (ȺɀɉȶȾ) ɔ, ɝɟɥɑɝɞɎɑəəɚ 

ɜɑɒɑ, ȻɉȾ ɘɔɚɖɌɜɐɌ. ȹɑɝɘɚɞɜɫ əɌ ɞɚ, ɣɞɚ 

ȺɀɉȶȾ-ɎɔɓɟɌɗɔɓɌɢɔɫ ɫɎɗɫɑɞɝɫ ɩɠɠɑɖɞɔɎ-

əɧɘ əɑɔəɎɌɓɔɎəɧɘ ɘɑɞɚɐɚɘ ɐɗɫ ɎɧɫɎɗɑəɔɫ 

ȴȭȽ, ɚəɌ ɚɏɜɌəɔɣɑəɌ ɞɌɖɔɘɔ ɞɑɡəɔɣɑɝɖɔɘɔ 

ɛɜɚɍɗɑɘɌɘɔ, ɖɌɖ ɌɜɞɑɠɌɖɞɧ ɌɞɞɑəɟɌɢɔɔ 

(ɚɝɗɌɍɗɑəɔɫ ɔɓɗɟɣɑəɔɫ), ɚɝɚɍɑəəɚ ɟ ɒɑəɥɔə ɔ 

ɟ ɛɌɢɔɑəɞɚɎ ɝ ɚɒɔɜɑəɔɑɘ, əɔɓɖɔɘ ɛɜɚɝɞɜɌə-

ɝɞɎɑəəɧɘ ɜɌɓɜɑɤɑəɔɑɘ ɔ əɔɓɖɚɕ ɣɟɎɝɞɎɔ-

ɞɑɗɨəɚɝɞɨɪ ɎɧɫɎɗɑəɔɫ ɖɌɒɐɚɏɚ ɔɓɘɑəɑəəɚɏɚ 

ɍɌɝɝɑɕəɌ ɛɜɔ ɘəɚɏɚɝɚɝɟɐɔɝɞɚɕ ȴȭȽ [1].  

ȻɉȾ Ɏ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ ɫɎɗɫɑɞɝɫ ɐɚ-

ɝɞɌɞɚɣəɚ əɌɐɑɒəɧɘ ɘɑɞɚɐɚɘ əɑɔəɎɌɓɔɎəɚɕ 

ɚɢɑəɖɔ ɛɑɜɠɟɓɔɔ ɔ ɑɬ ɔɝɛɚɗɨɓɚɎɌəɔɑ Ɏ Ɏɔɓɟ-

ɌɗɔɓɌɢɔɔ ɝɑɜɐɢɌ ɍɧɝɞɜɚ ɜɌɝɞɑɞ. ȻɉȾ ɘɔɚ-

ɖɌɜɐɌ ɛɚɓɎɚɗɫɑɞ ɛɚɗɟɣɌɞɨ ɔɓɚɍɜɌɒɑəɔɫ ɝ ɍɚ-

ɗɑɑ Ɏɧɝɚɖɔɘ ɛɜɚɝɞɜɌəɝɞɎɑəəɧɘ ɜɌɓɜɑɤɑəɔ-

ɑɘ, ɣɞɚ ɚɍɑɝɛɑɣɔɎɌɑɞ Ɏɧɝɚɖɟɪ ɐɔɌɏəɚɝɞɔɣɑ-

ɝɖɟɪ ɞɚɣəɚɝɞɨ, ɛɜɑɎɧɤɌɪɥɟɪ Ɏɚɓɘɚɒəɚɝɞɔ 

ȺɀɉȶȾ. ȶɜɚɘɑ ɞɚɏɚ, ȻɉȾ ɛɚɓɎɚɗɫɑɞ ɎɧɫɎɗɫɞɨ 

ȴȭȽ ɝ ɛɚɘɚɥɨɪ əɑɔəɎɌɓɔɎəɚɕ ɖɚɗɔɣɑɝɞɎɑə-

əɚɕ ɚɢɑəɖɔ ɖɜɚɎɚɞɚɖɌ [2, 3].  

ȹɑ ɘɑəɑɑ ɎɌɒəɚɕ ɛɜɚɍɗɑɘɚɕ ɫɎɗɫɑɞɝɫ 

Ɏɧɍɚɜ ɞɑɜɌɛɑɎɞɔɣɑɝɖɚɕ ɞɌɖɞɔɖɔ ɟ ɍɚɗɨəɧɡ, 

ɚɍɝɗɑɐɚɎɌəəɧɡ ɝ ɛɚɘɚɥɨɪ ɔəɎɌɓɔɎəɚɕ ɖɚɜɚ-

əɌɜɚɌəɏɔɚɏɜɌɠɔɔ (ȶȬȯ). ȼɑɖɚɘɑəɐɌɢɔɔ 

AHA/ACC ɛɜɑɐɛɚɗɌɏɌɪɞ, ɣɞɚ ɎɔɓɟɌɗɨəɚ 

əɑɚɐəɚɓəɌɣəɧɕ ɝɞɑəɚɓ, ɎɧɫɎɗɑəəɧɕ ɛɜɔ 

ȶȬȯ, əɟɒɐɌɑɞɝɫ Ɏ ɐɌɗɨəɑɕɤɑɕ ɠɟəɖɢɔɚəɌɗɨ-

əɚɕ ɚɢɑəɖɑ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɠɜɌɖɢɔɚəəɚɏɚ 

ɜɑɓɑɜɎɌ ɖɜɚɎɚɞɚɖɌ (ɀȼȶ) ɔɗɔ ɔəɎɌɓɔɎəɚ ɔɓ-

ɘɑɜɑəəɚɏɚ ɜɑɓɑɜɎɌ ɖɚɜɚəɌɜəɚɏɚ ɖɜɚɎɚɞɚɖɌ 

(ɚɞəɚɤɑəɔɑ ɖɜɚɎɚɞɚɖɌ ɏɔɛɑɜɑɘɔɔ ɖ ɖɜɚɎɚɞɚ-

ɖɟ Ɏ ɛɚɖɚɑ) [4]. ȼɑɓɟɗɨɞɌɞɧ əɑɔəɎɌɓɔɎəɧɡ 

ɛɑɜɠɟɓɔɚəəɧɡ ɞɑɝɞɚɎ ɘɚɏɟɞ ɍɧɞɨ ɞɌɖɒɑ ɔɝ-

ɛɚɗɨɓɚɎɌəɧ ɐɗɫ ɐɔɌɏəɚɝɞɔɖɔ ɠɟəɖɢɔɚəɌɗɨ-

əɚɕ ɓəɌɣɔɘɚɝɞɔ ɖɚɜɚəɌɜəɧɡ ɩɛɔɖɌɜɐɔɌɗɨ-

əɧɡ ɝɞɑəɚɓɚɎ. ȰɔəɌɘɔɣɑɝɖɔɕ ɝɍɚɜ ɐɌəəɧɡ 

ɛɜɔ ȻɉȾ ɛɜɑɐɛɚɗɌɏɌɑɞ ɚɢɑəɖɟ ɖɔəɑɞɔɖɔ 

ɘɔɚɖɌɜɐɔɌɗɨəɧɡ ɔəɐɔɖɌɞɚɜɚɎ ɝ ɛɚɘɚɥɨɪ 

ɝɚɚɞɎɑɞɝɞɎɟɪɥɔɡ ɖɔəɑɞɔɣɑɝɖɔɡ ɘɚɐɑɗɑɕ ɝ 

ɛɚɝɗɑɐɟɪɥɔɘ ɜɌɝɣɑɞɚɘ ɖɚɜɚəɌɜəɚɏɚ ɜɑɓɑɜɎɌ 

(ȶȼ) ɉɖɝɛɑɜɔɘɑəɞɌɗɨəɧɑ ɔɝɝɗɑɐɚɎɌəɔɫ ɛɚɖɌ-

ɓɌɗɔ, ɣɞɚ ȻɉȾ ɘɔɚɖɌɜɐɌ ɛɚɓɎɚɗɫɑɞ ɞɚɣəɚ ɖɚ-

ɗɔɣɑɝɞɎɑəəɚ ɚɢɑəɔɞɨ ɘɔɚɖɌɜɐɔɌɗɨəɧɕ ɖɜɚ-

Ɏɚɞɚɖ (ȸȶ) Ɏ ɟɝɗɚɎɔɫɡ ɛɚɖɚɫ ɔ ɝɞɜɑɝɝɌ. Ȯɝɑ 

ɩɞɚ ɟɖɌɓɧɎɌɑɞ əɌ Ɏɧɝɚɖɔɕ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɕ 

ɛɚɞɑəɢɔɌɗ ɘɑɞɚɐɌ ɐɗɫ ɛɜɚɏəɚɝɞɔɣɑɝɖɚɕ 

ɚɢɑəɖɔ ɛɌɢɔɑəɞɚɎ ɝ ɔɓɎɑɝɞəɚɕ ɔɗɔ ɛɚɐɚɓɜɑ-

ɎɌɑɘɚɕ ȴȭȽ [5, 6].  

ȿɣɔɞɧɎɌɫ ɛɑɜɑɣɔɝɗɑəəɧɑ Ɏɧɤɑ Ɏɚɓ-

ɘɚɒəɚɝɞɔ ɝɞɜɑɝɝ-ȻɉȾ ɘɔɚɖɌɜɐɌ, ɌɖɞɟɌɗɨəɚɕ 

ɝɞɌəɚɎɔɞɝɫ ɓɌɐɌɣɌ ɍɚɗɑɑ ɐɑɞɌɗɨəɚɏɚ ɔɓɟɣɑəɔɫ 

ɓəɌɣɔɘɚɝɞɔ ɔɝɛɚɗɨɓɟɑɘɧɡ ɖɚɗɔɣɑɝɞɎɑəəɧɡ 

ɛɌɜɌɘɑɞɜɚɎ ɖɜɚɎɚɞɚɖɌ. ɉɞɚ ɛɚɓɎɚɗɔɞ Ɏ ɐɌɗɨ-

əɑɕɤɑɘ ɎɧɜɌɍɚɞɌɞɨ ɜɑɖɚɘɑəɐɌɢɔɕ ɛɚ Ɍɗɏɚ-

ɜɔɞɘɟ ɔɝɛɚɗɨɓɚɎɌəɔɫ ɖɚɗɔɣɑɝɞɎɑəəɚɕ ɔ ɛɚ-

ɗɟɖɚɗɔɣɑɝɞɎɑəəɚɕ ɚɢɑəɖɔ ɐɗɫ ɐɔɌɏəɚɝɞɔɖɔ 

əɌɜɟɤɑəɔɕ ɛɑɜɠɟɓɔɔ ɘɔɚɖɌɜɐɌ ɛɜɔ ȴȭȽ.   

ȸɌɞɑɜɔɌɗ ɔ ɘɑɞɚɐɧ 

Ȯ ɌəɌɗɔɓ Ɏɖɗɪɣɑəɧ ɜɑɓɟɗɨɞɌɞɧ ɚɍɝɗɑ-

ɐɚɎɌəɔɫ 122 ɣɑɗɚɎɑɖ, ɔɓ əɔɡ 102 ð ɝ ɛɚɐ-

ɞɎɑɜɒɐɑəəɚɕ ȴȭȽ ɔ 20 ð ɛɜɌɖɞɔɣɑɝɖɔ ɓɐɚɜɚ-

Ɏɧɑ ɛɌɢɔɑəɞɧ (ɏɜɟɛɛɌ ɖɚəɞɜɚɗɫ). Ȯɝɑɘ ɛɌɢɔ-

ɑəɞɌɘ ɍɧɗɔ Ɏɧɛɚɗəɑəɧ ɝɞɜɑɝɝ-ȻɉȾ/ȶȾ ɝ 

13N -Ɍɘɘɚəɔɑɘ Ɏ ɐɔəɌɘɔɣɑɝɖɚɘ ɜɑɒɔɘɑ ɔ 

ɔəɎɌɓɔɎəɌɫ ȶȬȯ. 

ȶɜɔɞɑɜɔɫɘɔ ɔɝɖɗɪɣɑəɔɫ ɫɎɗɫɗɔɝɨ 

əɌɗɔɣɔɑ ɟ ɛɌɢɔɑəɞɚɎ ɚɍɤɔɜəɧɡ ɞɜɌəɝɘɟ-

ɜɌɗɨəɧɡ ɜɟɍɢɚɎɧɡ ɔɓɘɑəɑəɔɕ ɘɔɚɖɌɜɐɌ ȷȲ 

ɛɚ ɐɌəəɧɘ ɉɡɚȶȯ ɔ/ɔɗɔ ɛɑɜɠɟɓɔɚəəɚɕ 

ȻɉȾ/ȶȾ, ɖɗɌɛɌəəɌɫ ɛɌɞɚɗɚɏɔɫ ɝɑɜɐɢɌ, ɤɟə-

ɞɔɜɚɎɌəɔɫ ȶȬ, AV-ɍɗɚɖɌɐɌ 2 ɔɗɔ 3 ɝɞɑɛɑəɔ, 

ɞɫɒɑɗɌɫ ɝɑɜɐɑɣəɌɫ əɑɐɚɝɞɌɞɚɣəɚɝɞɨ (NYHA 

IV), ɀȮ <40%, ɎɧɜɌɒɑəəɌɫ ȯȷȲ (ɞɚɗɥɔəɌ 

ɘɑɒɒɑɗɟɐɚɣɖɚɎɚɕ ɛɑɜɑɏɚɜɚɐɖɔ ɔɗɔ ɓɌɐəɑɕ 

ɝɞɑəɖɔ ȷȲ ɍɚɗɑɑ 20 ɘɘ ɛɚ ɉɡɚȶȯ). 

ȶɗɔəɔɣɑɝɖɌɫ ɡɌɜɌɖɞɑɜɔɝɞɔɖɌ ɚɍɝɗɑɐɚ-

ɎɌəəɧɡ ɛɌɢɔɑəɞɚɎ ɝ ȴȭȽ (n=20) ɛɜɑɐɝɞɌɎɗɑ-

əɌ Ɏ ɞɌɍɗɔɢɑ 1. Ȼɚ ɐɌəəɧɘ ɝɑɗɑɖɞɔɎəɚɕ ȶȬȯ 

ɝɞɑəɚɓ ɝɣɔɞɌɗɔ ɓəɌɣɔɘɧɘ, ɑɝɗɔ ɚə ɝɟɒɔɎɌɗ 

ɛɜɚɝɎɑɞ ȶȬ əɌ 50% ɔ ɍɚɗɑɑ. ȺɢɑəɔɎɌɗɔ ɏɗɌɎ-

əɧɑ ȶȬ (ɛɑɜɑɐəɫɫ ɘɑɒɒɑɗɟɐɚɣɖɚɎɌɫ ɎɑɞɎɨ 

(ȻȸȲȮ), ɚɏɔɍɌɪɥɌɫ ɎɑɞɎɨ (ȺȮ) ɔ ɛɜɌɎɌɫ ȶȬ 

(ȻȶȬ)) ɔ ɛɜɚɖɝɔɘɌɗɨəɧɑ ɚɞɐɑɗɧ ɎɑɞɎɑɕ ɛɑɜ-

Ɏɚɏɚ ɛɚɜɫɐɖɌ.  

Ȱɗɫ ɖɚəɞɜɚɗɨəɚɕ ɏɜɟɛɛɧ ɓɐɚɜɚɎɧɡ ɛɌ-

ɢɔɑəɞɚɎ (n=20) ɍɧɗɔ ɡɌɜɌɖɞɑɜəɧ ɚɞɝɟɞɝɞɎɔɑ 

ɛɌɞɚɗɚɏɔɔ ȶȬ (ɝɞɑəɚɓɧ əɑ ɛɜɑɎɧɤɌɗɔ 30%) ɔ 

ɖɗɔəɔɖɚ-ɔəɝɞɜɟɘɑəɞɌɗɨəɧɡ ɛɜɔɓəɌɖɚɎ ɛɌɞɚ-

ɗɚɏɔɔ ɝɑɜɐɑɣəɚ-ɝɚɝɟɐɔɝɞɚɕ ɝɔɝɞɑɘɧ. ȶɗɔəɔ-

ɣɑɝɖɌɫ ɡɌɜɌɖɞɑɜɔɝɞɔɖɌ ɓɐɚɜɚɎɧɡ ɛɌɢɔɑəɞɚɎ 

ɛɜɑɐɝɞɌɎɗɑəɌ Ɏ ɞɌɍɗɔɢɑ 1.  

Ȼɜɔ ɝɑɗɑɖɞɔɎəɚɕ ȶȬȯ Ɏ ɏɜɟɛɛɑ ɍɚɗɨəɧɡ 

ȴȭȽ ɎɧɫɎɗɑəɧ ɝɞɑəɚɓɧ ȶȬ ɚɞ 50% ɐɚ 100%, 

əɌ ɚɝəɚɎɌəɔɔ ɖɚɞɚɜɧɡ ɛɌɢɔɑəɞɧ ɜɌɓɐɑɗɑəɧ 

əɌ ɐɎɑ ɏɜɟɛɛɧ: Ɏ ɛɑɜɎɟɪ ɏɜɟɛɛɟ Ɏɚɤɗɔ 39 

ɣɑɗɚɎɑɖ ɝ ɘɌɖɝɔɘɌɗɨəɧɘ ɝɞɑəɚɓɚɘ ɚɐəɚɕ ɔɗɔ 

əɑɝɖɚɗɨɖɔɡ ȶȬ 50%-74%, Ɏɚ Ɏɞɚɜɟɪ ð 63 ɣɑ-

ɗɚɎɑɖɌ ɝ ɘɌɖɝɔɘɌɗɨəɧɘ ɝɞɑəɚɓɚɘ 75%-100%. 

ȿ ɛɌɢɔɑəɞɚɎ ɝɞɑəɚɓɧ ɚɐəɚɕ ȶȬ ɚɞɘɑɣɑəɧ ɟ Ɏ 

33 ɝɗɟɣɌɫɡ, ɐɎɟɡ ȶȬ ð Ɏ 40 ɔ Ɏɚ Ɏɝɑɡ ɞɜɑɡ ȶȬ 

ð Ɏ 29 ɝɗɟɣɌɫɡ (ɜɔɝ. 1).  

ȻɜɚɎɑɐɑə ɌəɌɗɔɓ ɛɚɜɌɒɑəɔɫ ɚɞɐɑɗɨəɚ 

Ɏɓɫɞɚɕ ȶȬ: ɔɓɟɣɑəɧ 366 ɖɚɜɚəɌɜəɧɡ ɍɌɝɝɑɕ-

əɚɎ, ɔɓ əɔɡ 60 Ɏ ɏɜɟɛɛɑ ɓɐɚɜɚɎɧɡ ɛɌɢɔɑəɞɚɎ 

(ɔəɞɌɖɞəɧɑ Ɍɜɞɑɜɔɔ) ɔ 306 ð Ɏ ɏɜɟɛɛɑ ɍɚɗɨ-

əɧɡ ȴȭȽ. Ȼɜɔ ɩɞɚɘ ɍɧɗɚ ɎɧɫɎɗɑəɚ 200/306 

Ɍɜɞɑɜɔɕ ɝ əɌɗɔɣɔɑɘ ɓəɌɣɔɘɧɡ (Ó50%) ɝɞɑəɚ-

ɓɚɎ ɔ 106/306 Ɍɜɞɑɜɔɕ ð ɔəɞɌɖɞəɧɑ Ɍɜɞɑɜɔɔ 

ɍɚɗɨəɧɡ ȴȭȽ, ɞ.ɑ. ɍɑɓ ɝɞɑəɚɓɚɎ ɔɗɔ ɝɞɑəɚɓɧ 

Ò40% (ɜɔɝ. 2). Ȯ ɏɜɟɛɛɑ ɓəɌɣɔɘɚ ɝɞɑəɚɓɔɜɚ-

ɎɌəəɧɡ  Ɍɜɞɑɜɔɕ  (n=200)  99  Ɍɜɞɑɜɔɕ ɔɘɑɗɔ 
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ȼɔɝ. 1 Ɍ (Fig. 1 Ɍ) 

 

ȼɔɝ. 1 ɍ (Fig. 1 b) 

ȼɔɝ. 1.      Ƚɡɑɘɧ.  

ȼɌɝɛɜɑɐɑɗɑəɔɑ ɛɌɢɔɑəɞɚɎ Ɏ ɏɜɟɛɛɑ ȴȭȽ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ: Ɍ) ɝɞɑɛɑəɔ ɝɞɑəɚɓɚɎ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ 

(ȶȬ); ɍ) ɖɚɗɔɣɑɝɞɎɌ ɝɞɑəɚɓɔɜɚɎɌəəɧɡ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ.   

Fig. 1.   Scheme.  

The distribution of patients in CAD group depending on: a) the degree of coronary artery stenosis; b) the 

number of stenotic coronary arteries.  

TɌɍɗɔɢɌ ʈ1. ȶɗɔəɔɣɑɝɖɌɫ ɡɌɜɌɖɞɑɜɔɝɞɔɖɌ ɛɌɢɔɑəɞɚɎ ɝ ȴȭȽ ɔ ɖɚəɞɜɚɗɨəɚɕ 

ɏɜɟɛɛɧ ɓɐɚɜɚɎɧɡ ɛɌɢɔɑəɞɚɎ. 

 
ʇʘʮʠʝʥʪʳ ʩ 

ʀɹʉ (n=102), 

ʘʙʩ. (%) 

ʂʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧ-

ʧʘ (ʦʪʩʫʪʩʪʚʠʝ ʩʪʝ-

ʥʦʟʦʚ ʧʦ ʜʘʥʥʳʤ 

ʩʝʣʝʢʪʠʚʥʦʡ ʂɻ) 

(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/ʤ2 (mean Ñ SD) 28,9 Ñ 4,2 29,4 Ñ 4,6 > 0,05 

ʆʞʠʨʝʥʠʝ 

(ʀʄʊ >30 ʢʛ/ʤ2) 
38 (37%) 7 (35%) > 0,05 

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

ʆʜʳʰʢʘ 14 (14%) 1 (5%) > 0,05 

ʆʀʄ ʥʝ ʪʨʘʥʩʤʫʨʘʣʴʥʳʡ 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 
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TɌɍɗɔɢɌ ʈ2. ɁɌɜɌɖɞɑɜɔɝɞɔɖɌ ɖɚɗɔɣɑɝɞɎɑəəɧɡ ɛɚɖɌɓɌɞɑɗɑɕ ɛɌɢɔɑəɞɚɎ ɝ ȴȭȽ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɎɧɜɌɒɑəəɚɝɞɔ ɖɚɜɚəɌɜəɚɏɚ  

                     ɝɞɑəɚɓɌ, Ɍ ɞɌɖɒɑ ɓɐɚɜɚɎɧɡ ɗɔɢ.   

 

ʂɸ ʧʘʮʠʝʥʪʦʚ ʩ ʀɹʉ (n=306) 

ʂɸ ʟʜʦʨʦʚʳʭ  

ʧʘʮʠʝʥʪʦʚ 

ɼʦʩʪʦʚʝʨʥʦʩʪʴ 

ʨʘʟʣʠʯʠʡ  

(p) 

ʂɸ ʩʦ ʩʪʝʥʦʟʦʤ  

50-100% (n=200) ɼʦʩʪʦʚʝʨ-

ʥʦʩʪʴ ʨʘʟ-

ʣʠʯʠʡ (p) 

ʀʥʪʘʢʪʥʳʝ ʂɸ 

(ʩʪʝʥʦʟ 0-40%) 

ɼʦʩʪʦʚʝʨ-

ʥʦʩʪʴ  

ʨʘʟʣʠʯʠʡ (p) ʉʪʝʥʦʟ ʂɸ 

75-100% 

ʉʪʝʥʦʟ ʂɸ 

50-74% 

ʂʦʣʠʯʝʩʪʚʦ ʂɸ 99 101  106 ï 60 ï 

ʈʝʛʠʦʥʘʨʥʳʡ ʄʂ ʚ  

ʧʦʢʦʝ (ʤʣ/ʤʠʥ/ʛ) 0,81 [0,68;0,94] 
ᵑ

 0,84 [0,71; 0,99]  > 0,05 0,81 [0,70; 0,99]  
ᵑ > 0,05  

 > 0,05 
0,74 [0,64; 0,90] 

ᵑ > 0,05  

 > 0,05 

 > 0,05 

ʈʝʛʠʦʥʘʨʥʳʡ ʄʂ ʥʘ 

ʥʘʛʨʫʟʢʝ (ʤʣ/ʤʠʥ/ʛ) 1,39 [1,11; 1,92]  ŋ  2,26 [1,79; 2,72]  < 0,001 2,27 [1,85; 2,71]  
ᵑ < 0,001 

 > 0,05 
2,66 [2,26; 3,07] 

ᵑ < 0,001 

 < 0,001 

 < 0,001 

ʈʝʛʠʦʥʘʨʥʳʡ ʂʈ 1,79 [1,36; 2,26]  ŋ  2,68 [2,08; 3,22]  < 0,001 2,89 [2,20; 3,39]  
ᵑ < 0,001 

 > 0,05 
3,45 [3,01; 4,12] 

ᵑ < 0,001 

 < 0,001 

 < 0,001 

ʂʦʣʠʯʝʩʪʚʦ ʘʨʪʝʨʠʡ 

ʩ ʨʝʛʠʦʥʘʨʥʳʤ ʄʂ ʥʘ 

ʥʘʛʨʫʟʢʝ Ò2,09 

83 (83%) 42 (42%) ï 42 (40%) ï 8 (13%) ï 

ʂʦʣʠʯʝʩʪʚʦ ʘʨʪʝʨʠʡ  

ʩ ʨʝʛʠʦʥʘʨʥʳʤ ʂʈ 

Ò2,50 

85 (85%) 43 (43%) ï 43 (41%) ï 0 (0%) ï 

ʇʨʠʤʝʯʘʥʠʝ. ʂɸ ï ʢʦʨʦʥʘʨʥʘʷ ʘʨʪʝʨʠʷ; ʂʈ ï ʢʦʨʦʥʘʨʥʳʡ ʨʝʟʝʨʚ; ʄʂ ï ʤʠʦʢʘʨʜʠʘʣʴʥʳʡ ʢʨʦʚʦʪʦʢ; p ï ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʨʘʟʣʠʯʠʡ.    
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ɝɞɑəɚɓ 75%-100% (Ó75%) ɔ 101 Ɍɜɞɑɜɔɫ ð 

50% -74% (<75%).  

Ȯ ɖɌɒɐɚɕ ɏɜɟɛɛɑ Ɍɜɞɑɜɔɕ ɍɧɗɔ ɜɌɝ-

ɝɘɚɞɜɑəɧ ȶȼ, ȸȶ Ɏ ɛɚɖɚɑ ɔ əɌ əɌɏɜɟɓɖɑ (ɎɌ-

ɓɚɐɔɗɌɞɌɢɔɔ). ȳəɌɣɑəɔɫ Ɏɝɑɡ ɛɚɖɌɓɌɞɑɗɑɕ 

ɍɧɗɔ ɜɑɏɔɚəɌɜəɧɑ, ɞ.ɑ. ɡɌɜɌɖɞɑɜɔɓɚɎɌɗɔ ɍɌɝ-

ɝɑɕə Ɍɜɞɑɜɔɔ. 

ȴɝɝɗɑɐɚɎɌəɔɑ ȻɉȾ/ȶȾ ɝ ɜɌɐɔɚɠɌɜɘ-

ɛɜɑɛɌɜɌɞɚɘ 13N-Ɍɘɘɚəɔɕ Ɏɧɛɚɗəɫɗɔ əɌ 

ɝɖɌəɑɜɑ Biograph -64 (çSiemensè), Ɏ ɐɎɌ ɩɞɌɛɌ: 

əɌ ɠɚəɑ ɠɌɜɘɌɖɚɗɚɏɔɣɑɝɖɚɕ əɌɏɜɟɓɖɔ ɝ Ɍɐɑ-

əɚɓɔəɞɜɔɠɚɝɠɌɞɚɘ əɌɞɜɔɫ ɔ Ɏ ɛɚɖɚɑ. ȽɖɌ-

əɔɜɚɎɌəɔɑ ɛɜɚɎɚɐɔɗɔ Ɏ ɐɔəɌɘɔɣɑɝɖɚɘ ɜɑ-

ɒɔɘɑ ɝ ɛɚɘɚɥɨɪ ɛɜɚɏɜɌɘɘɧ List Mode. 

ȻɉȾ/ȶȾ Ɏɧɛɚɗəɫɗɔ əɌɞɚɥɌɖ, ɛɚɝɗɑ ɚɞɘɑəɧ 

ȁ-ɍɗɚɖɌɞɚɜɚɎ ɔ əɔɞɜɌɞɚɎ ɛɜɚɗɚəɏɔɜɚɎɌəəɚɏɚ 

ɐɑɕɝɞɎɔɫ ɓɌ 48 ɣɌɝɚɎ, ɔɝɖɗɪɣɑəɔɫ ɛɔɥɔ ɔ 

əɌɛɔɞɖɚɎ, ɝɚɐɑɜɒɌɥɔɡ ɖɚɠɑɔə, ɓɌ 24 ɣɌɝɌ. 

13N -Ɍɘɘɚəɔɕ ɎɎɚɐɔɗɔ ɎəɟɞɜɔɎɑəəɚ ɍɚɗɪɝəɚ 

ɌɖɞɔɎəɚɝɞɨɪ ɛɚ 700-800 ȸȭɖ. Ȼɚɐɜɚɍəɚɑ 

ɚɛɔɝɌəɔɑ ɘɑɞɚɐɔɖɔ ɛɜɚɎɑɐɑəɔɫ ȻɉȾ/ȶȾ 

ɛɜɑɐɝɞɌɎɗɑəɚ ɜɌəɑɑ [4].  

ȰɔəɌɘɔɣɑɝɖɔɕ ɛɜɚɞɚɖɚɗ ɝɖɌəɔɜɚɎɌəɔɫ 

ɛɚɓɎɚɗɫɑɞ ɛɚɗɟɣɔɞɨ ɖɚɗɔɣɑɝɞɎɑəəɟɪ Ɏɑɗɔɣɔ-

əɟ ȸȶ ɛɜɔ əɌɏɜɟɓɖɑ (ɏɔɛɑɜɑɘɔɣɑɝɖɔɕ ɖɜɚɎɚ-

 

ȼɔɝ. 2 (Fig. 2) 

ȼɔɝ. 2.    ȽɡɑɘɌ.  

ȼɌɝɛɜɑɐɑɗɑəɔɑ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ (ȶȬ) Ɏ ɓɌɎɔɝɔ-

ɘɚɝɞɔ ɚɞ əɌɗɔɣɔɫ ɝɞɑəɚɓɚɎ.  

Fig. 2.    Scheme.  

The distribution of coronary arteries depending on the 

presence of stenosis.  

 

ȼɔɝ. 3 (Fig. 3) 

ȼɔɝ. 3.   ȼɑɓɟɗɨɞɌɞɧ ȻɉȾ/ȶȾ ɝɖɌəɔɜɚɎɌəɔɫ ɘɔɚɖɌɜɐɌ ɝ 13N-Ɍɘɘɚəɔɑɘ Ɏ ɐɔəɌɘɔɣɑɝɖɚɘ ɜɑɒɔɘɑ.  

ȻɚɗɟɖɚɗɔɣɑɝɞɎɑəəɧɑ ɐɌəəɧɑ: ɟɘɑɜɑəəɚɑ ɝəɔɒɑəɔɑ əɌɖɚɛɗɑəɔɫ 13N-Ɍɘɘɚəɔɫ Ɏ ɚɍɗɌɝɞɔ ɛɑɜɑɐəɑɕ ɝɞɑəɖɔ 

(Ȭ) ɝ əɚɜɘɌɗɔɓɌɢɔɑɕ əɌɖɚɛɗɑəɔɫ Ɏ ɛɚɖɚɑ (Ȯ); ɖɚɗɔɣɑɝɞɎɑəəɌɫ ɚɢɑəɖɌ: ɐɔɠɠɟɓəɚɑ ɝəɔɒɑəɔɑ ɘɔɚɖɌɜɐɔɌɗɨ-

əɚɏɚ ɖɜɚɎɚɞɚɖɌ (ȸȶ) əɌ ɎɌɓɚɐɔɗɌɞɌɢɔɔ (Ƚ), ɐɔɠɠɟɓəɚ Ɏɧɝɚɖɔɕ ȸȶ Ɏ ɛɚɖɚɑ (D), ɐɔɠɠɟɓəɚɑ ɝəɔɒɑəɔɑ ɖɚ-

ɜɚəɌɜəɚɏɚ ɜɑɓɑɜɎɌ (ȱ). 

Fig. 3.    Results of dynamic 13N -ammonia PET/CT of the myocardium.   

Semi -quantitative data: moderate decrease of 13N -ammonia uptake in the anterior wall of the left ventricle (A) 

with normalizati on of uptake at rest (B); quantitative assessment: diffuse decrease of myocardial blood flow at 

vasodilation (C), diffusely high myocardial blood flow at rest (D), diffuse decrease of coronary flow reserve (E).  
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ɞɚɖ) ɔ Ɏ ɛɚɖɚɑ Ɏ Ɍɍɝɚɗɪɞəɧɡ ɑɐɔəɔɢɌɡ 

(ɘɗ/ɘɔə əɌ 1 ɏɜɌɘɘ ɞɖɌəɔ ɘɔɚɖɌɜɐɌ). ȰɌɗɑɑ 

ɜɌɝɝɣɔɞɧɎɌɑɞɝɫ ɖɚɜɚəɌɜəɧɕ ɜɑɓɑɜɎ, ɖɚɞɚ-

ɜɧɕ ɛɜɑɐɝɞɌɎɗɫɑɞ ɝɚɍɚɕ ɍɑɓɜɌɓɘɑɜəɟɪ Ɏɑɗɔ-

ɣɔəɟ ɔ ɫɎɗɫɑɞɝɫ ɚɞəɚɤɑəɔɑɘ ȸȶ ɛɜɔ əɌɏɜɟɓ-

ɖɑ ɖ ȸȶ Ɏ ɛɚɖɚɑ. Ȯ ɐɌəəɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɔɝ-

ɛɚɗɨɓɚɎɌɗɔ ɜɑɏɔɚəɌɜəɧɑ Ɏɑɗɔɣɔəɧ ȸȶ ɛɜɔ 

əɌɏɜɟɓɖɑ ɔ ȶȼ, ɞ.ɑ. ɝɜɑɐəɔɑ Ɏɑɗɔɣɔəɧ ɐɗɫ 

ɖɌɒɐɚɏɚ ɔɓ ɞɜɑɡ ɖɚɜɚəɌɜəɧɡ ɍɌɝɝɑɕəɚɎ, ɜɌɝ-

ɝɣɔɞɌəəɧɑ ɝ ɛɚɘɚɥɨɪ ɛɜɚɏɜɌɘɘ çȽarimas 

2.9è ɔ çSyngo MBFè. ɁɌɜɌɖɞɑɜɔɝɞɔɖɌ ɜɌɓɗɔɣ-

əɧɡ ȻɉȾ-ɛɚɖɌɓɌɞɑɗɑɕ ɖɜɚɎɚɞɚɖɌ Ɏ Ɏɔɐɑ ɛɚ-

ɗɫɜəɧɡ ɐɔɌɏɜɌɘɘ ɞɌɖɒɑ ɛɜɑɐɝɞɌɎɗɑəɌ ɜɌəɑɑ 

[6]. ȼɔɝɟəɚɖ 3 ɝɚɐɑɜɒɔɞ ɜɑɓɟɗɨɞɌɞɧ, ɛɚɗɟ-

ɣɑəəɧɑ Ɏ ɜɑɓɟɗɨɞɌɞɑ ɚɍɜɌɍɚɞɖɔ ɐɌəəɧɡ ɛɜɚ-

ɏɜɌɘɘɚɕ çSyngo MBFè. 

Ȯ ɐɌəəɚɘ ɛɜɔɘɑɜɑ ɛɜɔɎɑɐɑəɧ ɜɑɓɟɗɨ-

ɞɌɞɧ ɔɝɝɗɑɐɚɎɌəɔɫ ɛɌɢɔɑəɞɖɔ Ƀ., 40 ɗɑɞ, ɝ 

əɌɗɔɣɔɑɘ ɝɞɑəɚɓɌ 65% Ɏ ɛɑɜɑɐəɑɕ ɘɑɒɒɑɗɟ-

ɐɚɣɖɚɎɚɕ ɎɑɞɎɔ  ɗɑɎɚɕ ȶȬ əɌ ɟɜɚɎəɑ ɝɜɑɐəɑɕ 

ɞɜɑɞɔ, ɐɜɟɏɔɡ ɓəɌɣɔɘɧɡ ɝɞɑəɚɓɚɎ əɑ ɎɧɫɎɗɑ-

əɚ. Ȼɜɔ ɖɚɗɔɣɑɝɞɎɑəəɚɘ ɌəɌɗɔɓɑ ɖɜɚɎɚɞɚɖɌ 

ɎɧɫɎɗɑəɚ ɐɔɠɠɟɓəɚɑ ɝəɔɒɑəɔɑ ȸȶ əɌ ɘɌɖ-

ɝɔɘɌɗɨəɚɕ ɎɌɓɚɐɔɗɌɞɌɢɔɔ ɐɚ 1,56 ɘɗ/ɘɔə/ɏ 

ɔ ȶȼ ɐɚ 1,14 ɛɜɔ əɚɜɘɑ 2,0 ɘɗ/ɘɔə/ɏ ɔ 2,5, 

ɝɚɚɞɎɑɞɝɞɎɑəəɚ.  

ȽɞɌɞɔɝɞɔɣɑɝɖɟɪ ɚɍɜɌɍɚɞɖɟ ɐɌəəɧɡ Ɏɧ-

ɛɚɗəɫɗɔ Ɏ ɛɜɚɏɜɌɘɘɑ SPSS 13.0. 

Ȯɝɑ ɜɑɓɟɗɨɞɌɞɧ ɍɧɗɔ ɛɜɚɎɑɜɑəɧ əɌ 

əɚɜɘɌɗɨəɚɝɞɨ ɜɌɝɛɜɑɐɑɗɑəɔɫ ɛɜɔɓəɌɖɌ ɝ 

ɛɜɔɘɑəɑəɔɑɘ ɖɜɔɞɑɜɔɫ ȶɚɗɘɚɏɚɜɚɎɌ-

ȽɘɔɜəɚɎɌ. ȳɌɖɚə ɜɌɝɛɜɑɐɑɗɑəɔɫ ɛɚɗɟɣɑəəɧɡ 

ɐɌəəɧɡ ɚɞɗɔɣɌɗɝɫ ɚɞ əɚɜɘɌɗɨəɚɏɚ, ɛɚɩɞɚɘɟ 

ɐɚɝɞɚɎɑɜəɚɝɞɨ ɘɑɒɏɜɟɛɛɚɎɧɡ ɜɌɓɗɔɣɔɕ ɐɗɫ 

ɐɎɟɡ əɑɓɌɎɔɝɔɘɧɡ Ɏɧɍɚɜɚɖ ɚɢɑəɔɎɌɗɔ ɛɜɔ 

ɛɚɘɚɥɔ əɑɛɌɜɌɘɑɞɜɔɣɑɝɖɚɏɚ ɖɜɔɞɑɜɔɫ ð U-

ɖɜɔɞɑɜɔɫ ȸɌəəɌ-ȿɔɞəɔ. ȼɑɓɟɗɨɞɌɞɧ ɛɜɑɐ-

ɝɞɌɎɗɑəɧ Ɏ Ɏɔɐɑ ɘɑɐɔɌəɧ ɔ ɔəɞɑɜɖɎɌɜɞɔɗɨ-

əɚɏɚ ɜɌɓɘɌɡɌ (25-ɕ ɔ 75-ɕ ɛɜɚɢɑəɞɔɗɔ); ɜɌɓ-

ɗɔɣɔɫ ɝɣɔɞɌɗɔ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɧɘɔ 

ɛɜɔ p <0,05. ȳɌ çɓɚɗɚɞɚɕ ɝɞɌəɐɌɜɞè ɛɜɔəɫɞɧ 

ɐɌəəɧɑ ɝɑɗɑɖɞɔɎəɚɕ ȶȬȯ. 

ȼɑɓɟɗɨɞɌɞɧ. 

Ȯ ɐɌəəɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɛɚɐɜɚɍəɚ ɜɌɝ-

ɝɘɚɞɜɑəɌ ɡɌɜɌɖɞɑɜɔɝɞɔɖɌ ɖɚɗɔɣɑɝɞɎɑəəɧɡ 

ɛɚɖɌɓɌɞɑɗɑɕ ɖɜɚɎɚɞɚɖɌ ɔ ɜɑɓɑɜɎɌ ɛɜɔ ɐɔəɌ-

ɘɔɣɑɝɖɚɕ ȻɉȾ/ȶȾ ɝ 13N-Ɍɘɘɚəɔɑɘ ɟ ɛɌɢɔ-

ɑəɞɚɎ ɝ ȴȭȽ ɝ ɏɜɌɐɌɢɔɑɕ ɛɚ ɝɞɑɛɑəɔ ɖɚɜɚ-

əɌɜəɚɏɚ ɝɞɑəɚɓɌ. ȾɌɖɒɑ ɛɜɔɎɑɐɑə ɌəɌɗɔɓ 

ɌəɌɗɚɏɔɣəɧɡ ɡɌɜɌɖɞɑɜɔɝɞɔɖ ɖɜɚɎɚɞɚɖɌ Ɏ 

 

ȼɔɝ. 4 Ɍ (Fig. 4 Ɍ) 

 

ȼɔɝ. 4 ɍ (Fig. 4 b) 

ȼɔɝ. 4.      ȰɔɌɏɜɌɘɘɧ.  

ɁɌɜɌɖɞɑɜɔɝɞɔɖɌ ɖɜɚɎɚɞɚɖɌ Ɏ ɏɜɟɛɛɌɡ Ɍɜɞɑɜɔɕ ɛɌɢɔɑəɞɚɎ ɝ ɖɚɜɚəɌɜəɚɕ ɛɌɞɚɗɚɏɔɑɕ ɔ ɏɜɟɛɛɧ ɓɐɚɜɚɎɧɡ 

ɛɌɢɔɑəɞɚɎ: Ȭ ð ɘɔɚɖɌɜɐɔɌɗɨəɧɕ ɖɜɚɎɚɞɚɖ Ɏ ɛɚɖɚɑ; ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɧɡ ɜɌɓɗɔɣɔɕ əɑ ɎɧɫɎɗɑəɚ 

ɘɑɒɐɟ Ɏɝɑɘɔ ɏɜɟɛɛɌɘɔ (p >0,05); ȭ âð ɘɔɚɖɌɜɐɔɌɗɨəɧɕ ɖɜɚɎɚɞɚɖ əɌ əɌɏɜɟɓɖɑ; ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɧɑ 

ɜɌɓɗɔɣɔɫ ɎɧɫɎɗɑəɧ ɘɑɒɐɟ Ɏɝɑɘɔ ɏɜɟɛɛɌɘɔ (p <0,001), ɓɌ ɔɝɖɗɪɣɑəɔɑɘ ɟɖɌɓɌəəɧɡ əɌ ɜɔɝɟəɖɑ. ȶȬ ð ɖɚ-

ɜɚəɌɜəɧɑ Ɍɜɞɑɜɔɔ.  

Fig. 4.   Diagrams.  

Characteristics of blood flow in arteries groups of patients with coronary patho logy and in healthy patients 

group: A - myocardial blood flow at rest; no statistically significant differences were found between all groups 

(p> 0.05); B ð stress myocardial blood flow; statistically significant differences were found between all groups 

(p <0.001), except for those indicated in the figure.  
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ɏɜɟɛɛɑ ɛɌɢɔɑəɞɚɎ ɍɑɓ ɖɚɜɚəɌɜəɚɏɚ Ɍɞɑɜɚ-

ɝɖɗɑɜɚɓɌ ð ɛɜɌɖɞɔɣɑɝɖɔ ɓɐɚɜɚɎɧɡ ɛɌɢɔɑəɞɚɎ. 

ȻɜɚɎɑɐɑəɚ ɝɜɌɎəɑəɔɑ Ɏɑɗɔɣɔə ȸȶ ɔ ȶȼ 

Ɏ ɏɜɟɛɛɌɡ Ɍɜɞɑɜɔɕ: 1) ɝɚ ɓəɌɣɔɞɑɗɨəɧɘɔ ɝɞɑ-

əɚɓɌɘɔ 75-100%; 2) ɛɚɏɜɌəɔɣəɧɘɔ ɝɞɑəɚɓɌ-

ɘɔ 50-74%; 3) ɔəɞɌɖɞəɧɡ Ɍɜɞɑɜɔɕ ȴȭȽ ɝɚ 

ɝɞɑəɚɓɌɘɔ 0-40%; 4) ɓɐɚɜɚɎɧɡ ɛɌɢɔɑəɞɚɎ. 

ȭɧɗɔ ɛɚɗɟɣɑəɧ ɝɗɑɐɟɪɥɔɑ ɜɑɓɟɗɨɞɌɞɧ.  

ȸɑɒɐɟ Ɏɝɑɘɔ ɏɜɟɛɛɌɘɔ Ɍɜɞɑɜɔɕ ȸȶ Ɏ 

ɛɚɖɚɑ ɓəɌɣɔɘɚ əɑ ɜɌɓɗɔɣɌɗɝɫ (p >0,05), (ɞɌɍ-

ɗɔɢɌ 2, ɜɔɝ. 4 Ȭ).   

Ȯ ɞɚ Ɏɜɑɘɫ ɖɌɖ ȸȶ əɌ əɌɏɜɟɓɖɑ ɍɧɗ ɐɚ-

ɝɞɚɎɑɜəɚ əɔɒɑ (p <0,001) Ɏ ɏɜɟɛɛɑ Ɍɜɞɑɜɔɕ 

ɝɚ ɝɞɑəɚɓɌɘɔ Ó75% (1,39 [1,11; 1,92] 

ɘɗ/ɘɔə/ɏ) ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɐɜɟɏɔɘɔ ɏɜɟɛɛɌ-

ɘɔ Ɍɜɞɑɜɔɕ: ɝɚ ɝɞɑəɚɓɌɘɔ ɘɑəɑɑ <75% (2,26 

[1,79; 2,72] ɘɗ/ɘɔə/ɏ), ɝ ɔəɞɌɖɞəɧɘɔ Ɍɜɞɑ-

ɜɔɫɘɔ ɍɚɗɨəɧɡ ȴȭȽ (2,27 [1,85; 2,71] 

ɘɗ/ɘɔə/ɏ) ɔ ɓɐɚɜɚɎɧɡ ɛɌɢɔɑəɞɚɎ (2,66 [2,26; 

3,07] ɘɗ/ɘɔə/ɏ).  

ȭɚɗɑɑ ɞɚɏɚ, ȸȶ əɌ əɌɏɜɟɓɖɑ Ɏ ɏɜɟɛɛɑ ɝ 

ɛɚɏɜɌəɔɣəɧɘɔ ɝɞɑəɚɓɌɘɔ ɍɧɗ ɓəɌɣɔɘɚ əɔɒɑ 

(p <0,001) ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɏɜɟɛɛɚɕ ɓɐɚɜɚɎɧɡ 

ɛɌɢɔɑəɞɚɎ; ɚɐəɌɖɚ ɝ ɔəɞɌɖɞəɧɘɔ Ɍɜɞɑɜɔɫɘɔ 

ɍɚɗɨəɧɡ ȴȭȽ ɓəɌɣɔɘɧɡ ɜɌɓɗɔɣɔɕ əɑ ɎɧɫɎɗɑ-

əɚ (p >0,05), (ɞɌɍɗɔɢɌ 2, ɜɔɝɟəɚɖ 4 ȭ). 

Ȼɚɡɚɒɔɑ ɐɌəəɧɑ ɍɧɗɔ ɛɚɗɟɣɑəɧ ɛɜɔ 

ɌəɌɗɔɓɑ ȶȼ. ȾɌɖ ȶȼ ɍɧɗ ɓəɌɣɔɘɚ əɔɒɑ (p 

<0,001) Ɏ ɏɜɟɛɛɑ ɛɌɢɔɑəɞɚɎ ɝɚ ɓəɌɣɔɞɑɗɨəɧ-

ɘɔ ɝɞɑəɚɓɌɘɔ Ó75% (1,79 [1,36; 2,26]) ɛɚ 

ɝɜɌɎəɑəɔɪ ɝɚ Ɏɝɑɘɔ ɏɜɟɛɛɌɘɔ Ɍɜɞɑɜɔɕ: ɝ ɛɚ-

ɏɜɌəɔɣəɧɘɔ ɝɞɑəɚɓɌɘɔ <75% (2,68 [2,08; 

3,22]), ɔəɞɌɖɞəɧɘɔ Ɍɜɞɑɜɔɫɘɔ ɍɚɗɨəɧɡ ȴȭȽ 

(2,89 [2,20; 3,39]) ɔ ɏɜɟɛɛɚɕ ɓɐɚɜɚɎɧɡ ɛɌɢɔ-

ɑəɞɚɎ (3,37 [2,97; 3,99]).  

ȾɌɖɒɑ ȶȼ Ɏ ɏɜɟɛɛɑ ɝ ɛɚɏɜɌəɔɣəɧɘɔ 

ɝɞɑəɚɓɌɘɔ ɍɧɗ ɓəɌɣɔɘɚ əɔɒɑ (p <0,001) ɛɚ 

ɝɜɌɎəɑəɔɪ ɝ ɏɜɟɛɛɚɕ əɚɜɘɧ. ȹɚ ɓəɌɣɔɘɚ əɑ 

ɜɌɓɗɔɣɌɗɝɫ ɝ ɔəɞɌɖɞəɧɘɔ Ɍɜɞɑɜɔɫɘɔ ɍɚɗɨ-

əɧɡ ȴȭȽ (p >0,05), (ɞɌɍɗɔɢɌ 2, ɜɔɝ. 5). 

Ƚəɔɒɑəɔɑ ȸȶ əɌ əɌɏɜɟɓɖɑ əɔɒɑ ɛɚɜɚ-

ɏɚɎɚɕ Ɏɑɗɔɣɔəɧ (Ò2,09) Ɏ ɛɑɜɎɚɕ ɏɜɟɛɛɑ (ɝɚ 

ɓəɌɣɔɞɑɗɨəɧɘɔ ɝɞɑəɚɓɌɘɔ) ɍɧɗɚ ɓɌɠɔɖɝɔɜɚ-

ɎɌəɚ Ɏ 83 ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɫɡ (83%), Ɏɚ 

Ɏɞɚɜɚɕ (ɝ ɛɚɏɜɌəɔɣəɧɘɔ ɝɞɑəɚɓɌɘɔ) ð Ɏ 42 

Ɍɜɞɑɜɔɫɡ (42%); Ɏ ɞɜɑɞɨɑɕ (ɔəɞɌɖɞəɧɑ Ɍɜɞɑ-

ɜɔɔ ɍɚɗɨəɧɡ ȴȭȽ) ð Ɏ 42 Ɍɜɞɑɜɔɫɡ (40%). 

Ƚəɔɒɑəɔɑ ȶȼ əɔɒɑ ɛɚɜɚɏɚɎɚɕ Ɏɑɗɔɣɔ-

əɧ (Ò2,50) Ɏ ɛɑɜɎɚɕ ɏɜɟɛɛɑ ɍɧɗɚ ɚɞɘɑɣɑəɚ Ɏ 

85 Ɍɜɞɑɜɔɫɡ (85%), Ɏɚ Ɏɞɚɜɚɕ ð Ɏ 43 Ɍɜɞɑɜɔɫɡ 

(43%), Ɏ ɞɜɑɞɨɑɕ 43 (41%) (ɞɌɍɗɔɢɌ 2, ɜɔɝ. 6).  

ȰɌɗɑɑ ɔɓɟɣɑəɌ  ɔəɠɚɜɘɌɞɔɎəɚɝɞɨ ɖɚɗɔ- 
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ȼɔɝ. 6 (Fig. 6)  

ȼɔɝ. 5.      ȰɔɌɏɜɌɘɘɌ.  

ȶɚɜɚəɌɜəɧɕ ɜɑɓɑɜɎ Ɏ ɏɜɟɛɛɌɡ Ɍɜɞɑɜɔɕ ɛɌɢɔɑəɞɚɎ 

ɝ ɖɚɜɚəɌɜəɚɕ ɛɌɞɚɗɚɏɔɑɕ ɔ ɏɜɟɛɛɧ ɓɐɚɜɚɎɧɡ ɛɌ-

ɢɔɑəɞɚɎ. ȽɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɧɑ ɜɌɓɗɔɣɔɫ Ɏɧ-

ɫɎɗɑəɧ ɘɑɒɐɟ Ɏɝɑɘɔ ɏɜɟɛɛɌɘɔ (p <0,001), ɓɌ ɔɝ-

ɖɗɪɣɑəɔɑɘ ɟɖɌɓɌəəɧɡ əɌ ɜɔɝɟəɖɑ. ȶȬ ð ɖɚɜɚəɌɜ-

əɧɑ Ɍɜɞɑɜɔɔ.  

Fig. 5.   Diagrams.  

Coronary flow reserve in arteries groups of patients 

with coronary pathology and a group of healthy pa-

tients. Statistically significant differences were found 

between all groups (p <0.001), except for those indi-

cated in the figure.  

ȼɔɝ. 6.     ȰɔɌɏɜɌɘɘɌ. 

Ȼɜɚɢɑəɞəɚɑ ɝɚɚɞəɚɤɑəɔɑ Ɍɜɞɑɜɔɕ ɝɚ ɝəɔɒɑəəɧɘ 

ɘɔɚɖɌɜɐɔɌɗɨəɧɘ ɖɜɚɎɚɞɚɖɚɘ əɌ əɌɏɜɟɓɖɑ ɔ ɖɚɜɚ-

əɌɜəɧɘ ɜɑɓɑɜɎɚɘ Ɏ ɏɜɟɛɛɌɡ Ɍɜɞɑɜɔɕ ɍɚɗɨəɧɡ ȴȭȽ. 

ȶȬ ð ɖɚɜɚəɌɜəɧɑ Ɍɜɞɑɜɔɔ.  

Fig. 6.  Diagram.  

Percentage ratio of arteries with decreased myocardi-

al blood flow at  stress and coronary reserve in arter-

ies groups of patients with coronary artery disease.  
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ɣɑɝɞɎɑəəɚɕ ɚɢɑəɖɔ ɖɜɚɎɚɞɚɖɌ ɛɚ ɐɌəəɧɘ 

ȻɉȾ/ȶȾ Ɏ ɐɔɌɏəɚɝɞɔɖɑ ɓəɌɣɔɘɧɡ ɝɞɑəɚɓɚɎ 

ɚɞɐɑɗɨəɚ Ɏɓɫɞɧɡ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ. 

Ȼɜɔ ɖɚɗɔɣɑɝɞɎɑəəɚɘ ɌəɌɗɔɓɑ ɍɧɗɔ ɔɝ-

ɛɚɗɨɓɚɎɌəɧ ɛɚɜɚɏɚɎɧɑ ɓəɌɣɑəɔɫ ȸȶ əɌ 

əɌɏɜɟɓɖɑ ɔ ȶȼ, ɛɚɗɟɣɑəəɧɑ ɛɜɔ ROC-ɌəɌɗɔɓɑ 

[6]. ȳɌ ɛɚɗɚɒɔɞɑɗɨəɧɕ ɜɑɓɟɗɨɞɌɞ ɛɜɔəɫɞɚ 

ɝəɔɒɑəɔɑ ɜɑɏɔɚəɌɜəɧɡ Ɏɑɗɔɣɔə Ɏ ɚɞɐɑɗɨəɚ 

Ɏɓɫɞɚɘ ɖɚɜɚəɌɜəɚɘ ɍɌɝɝɑɕəɑ: ȸȶ əɌɏɜɟɓɖɔ 

ɐɚ Ò2,09 ɘɗ/ɘɔə/ɏ, ɜɑɏɔɚəɌɜəɚɏɚ ȶȼ ɐɚ 

Ò2,50.  

ȴɓɟɣɑəɧ ɏɜɟɛɛɧ ɍɚɗɨəɧɡ ȴȭȽ:  

ð ɛɑɜɎɌɫ ɏɜɟɛɛɌ: Ɏɝɑ Ɍɜɞɑɜɔɔ 102 ɛɌɢɔ-

ɑəɞɚɎ ɝ əɌɗɔɣɔɑɘ ɖɌɖ ɎɧɜɌɒɑəəɧɡ, ɞɌɖ ɔ 

ɛɚɏɜɌəɔɣəɧɡ ɝɞɑəɚɓɚɎ ȶȬ (50-100%);  

ð ɎɞɚɜɌɫ ɏɜɟɛɛɌ: Ɍɜɞɑɜɔɔ ɝ əɌɗɔɣɔɑɘ 

ɞɚɗɨɖɚ ɛɚɏɜɌəɔɣəɧɡ ɝɞɑəɚɓɚɎ; 

ð ɞɜɑɞɨɫ ɏɜɟɛɛɌ: Ɍɜɞɑɜɔɔ ɝ əɌɗɔɣɔɑɘ 

ɞɚɗɨɖɚ ɎɧɜɌɒɑəəɧɡ ɝɞɑəɚɓɚɎ.  

Ȯ ɌəɌɗɔɓ ɞɌɖɒɑ ɎɚɤɗɌ ɏɜɟɛɛɌ Ɍɜɞɑɜɔɕ 

ɓɐɚɜɚɎɧɡ ɛɌɢɔɑəɞɚɎ, n=60. 

ȯɜɟɛɛɌ Ɍɜɞɑɜɔɕ 102 ɛɌɢɔɑəɞɚɎ ɝ əɌɗɔ-

ɣɔɑɘ ɝɞɑəɚɓɚɎ ɛɚɏɜɌəɔɣəɧɡ ɔ ɎɧɜɌɒɑəəɧɡ 

(50-100%), Ɍ ɞɌɖɒɑ Ɍɜɞɑɜɔɕ ɛɌɢɔɑəɞɚɎ ɖɚə-

ɞɜɚɗɨəɚɕ ɏɜɟɛɛɧ. Ȯ ɐɌəəɟɪ ɏɜɟɛɛɟ Ɏɚɤɗɔ 

366 ɖɚɜɚəɌɜəɧɡ ɍɌɝɝɑɕəɌ, ɔɓ əɔɡ 306 Ɏ 

ɏɜɟɛɛɑ ɍɚɗɨəɧɡ ȴȭȽ ɔ 60 ð Ɏ ɏɜɟɛɛɑ ɓɐɚɜɚ-

Ɏɧɡ ɛɌɢɔɑəɞɚɎ (ɔəɞɌɖɞəɧɑ Ɍɜɞɑɜɔɔ). ȭɧɗɚ 

ɎɧɫɎɗɑəɚ 200 ɝɞɑəɚɓɔɜɚɎɌəəɧɡ Ɍɜɞɑɜɔɕ 

(ɝɞɑəɚɓɧ 50-100%) ɔ 166 Ɍɜɞɑɜɔɕ ɍɑɓ ɝɞɑəɚ-

ɓɚɎ (ɔɓ əɔɡ 106 ð Ɏ ɏɜɟɛɛɑ ɍɚɗɨəɧɡ ȴȭȽ ɔ 60 

ð Ɏ ɏɜɟɛɛɑ ɓɐɚɜɚɎɧɡ ɛɌɢɔɑəɞɚɎ). 

Ȯ ɐɔɌɏəɚɝɞɔɖɑ ɚɞɐɑɗɨəɚ Ɏɓɫɞɧɡ ɝɞɑəɚ-

ɓɚɎ ȶȬ ɝ ɝɟɒɑəɔɑɘ ɛɜɚɝɎɑɞɌ əɌ 50-100% ɜɑ-

ɓɟɗɨɞɌɞɧ ɍɧɗɔ ɝɗɑɐɟɪɥɔɑ. Ȱɗɫ ȸȶ əɌ 

əɌɏɜɟɓɖɑ ɖɚɗɔɣɑɝɞɎɚ ȴȻ ɝɗɟɣɌɑɎ ɍɧɗɚ 

129/200 (65%), ȴȺ ð 118/166 (71%), ȷȻ ð 

48/166 (29%) ɔ ȷȺ ð 71/200 (35%). Ȱɗɫ ȶȼ: 

ȴȻ ð 129/200 (65%), ȴȺ ð 133/166 (80%), ȷȻ 

ð 33/166 (20%) ɔ ȷȺ ð 71/200 (35%) (ɞɌɍɗɔɢɌ 

3).  

ȴɓ ɣɑɏɚ ɝɗɑɐɟɑɞ, ɣɞɚ ɛɜɔɘɑəɑəɔɑ ɖɚɗɔ-

ɣɑɝɞɎɑəəɚɕ ɘɑɞɚɐɔɖɔ ɛɚɓɎɚɗɫɑɞ ɐɔɌɏəɚɝɞɔ-

ɜɚɎɌɞɨ ɛɚɜɌɒɑəɔɑ ɚɞɐɑɗɨəɚɕ ȶȬ ɝ ɝɟɒɑəɔɑɘ 

ɛɜɚɝɎɑɞɌ əɌ 50-100% ɝ ɔəɠɚɜɘɌɞɔɎəɚɝɞɨɪ: 

ɛɜɔ ɔɝɛɚɗɨɓɚɎɌəɔɔ ȸȶ əɌɏɜɟɓɖɔ ɝ ɣɟɎɝɞɎɔ-

ɞɑɗɨəɚɝɞɨɪ 65%, ɝɛɑɢɔɠɔɣəɚɝɞɨɪ 71%, ȻȻɂ 

73%, ȺȻɂ 62% ɔ ɞɚɣəɚɝɞɨɪ 67%; ɛɜɔ ɔɝ-

ɛɚɗɨɓɚɎɌəɔɔ ȶȼ ɝ əɑɝɖɚɗɨɖɚ ɍɚɗɑɑ Ɏɧɝɚɖɔɘɔ 

ɐɔɌɏəɚɝɞɔɣɑɝɖɔɘɔ ɛɚɖɌɓɌɞɑɗɫɘɔ ð 65%, 80%,  

TɌɍɗɔɢɌ ʈ3.  ȽɚɛɚɝɞɌɎɗɑəɔɑ ɜɑɓɟɗɨɞɌɞɚɎ ɖɚɗɔɣɑɝɞɎɑəəɚɕ ɚɢɑəɖɔ ɖɜɚɎɚɞɚɖɌ 

ɘɔɚɖɌɜɐɌ ɛɚ ɐɌəəɧɘ ȻɉȾ/ȶȾ ɝ ɐɌəəɧɘɔ ɔəɎɌɓɔɎəɚɕ ɖɚɜɚəɌɜɚɏɜɌɠɔɔ Ɏ ɐɔɌɏəɚɝɞɔɖɑ 

ɝɞɑəɚɓɌ ɖɚɜɚəɌɜəɚɕ Ɍɜɞɑɜɔɔ 50-100%.  

ʄʝʪʦʜ ʘʥʘʣʠʟʘ ʧʝʨʬʫʟʠʠ  

ʤʠʦʢʘʨʜʘ 

ʀʥʚʘʟʠʚʥʘʷ  

ʢʦʨʦʥʘʨʦʛʨʘʬʠʷ 

 ʄʝʪʦʜ ʘʥʘʣʠʟʘ 

ʧʝʨʬʫʟʠʠ  

ʤʠʦʢʘʨʜʘ  
ʉʪʝʥʦʟ 50-100%    

(n=200) ʅʝʪ ʠʟʤʝʥʝʥʠʡ   (n=200) 

(n=166)   (n=166) 

ʄʠʦʢʘʨʜʠʘʣʴʥʳʡ ʢʨʦʚʦʪʦʢ ʥʘ 

ʥʘʛʨʫʟʢʝ 

  ʄʠʦʢʘʨʜʠʘʣʴʥʳʡ 

ʢʨʦʚʦʪʦʢ ʥʘ 

ʥʘʛʨʫʟʢʝ 

ʉʥʠʞʝʥʠʝ    ʉʥʠʞʝʥʠʝ  

(ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ), n 129 48 (ʧʦʣʦʞʠʪʝʣʴʥʳʡ 

ʨʝʟʫʣʴʪʘʪ), n 

ʅʝʪ ʩʥʠʞʝʥʠʷ    ʅʝʪ ʩʥʠʞʝʥʠʷ  

(ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ), n 71 118 (ʦʪʨʠʮʘʪʝʣʴʥʳʡ 

ʨʝʟʫʣʴʪʘʪ), n 

ʂʦʨʦʥʘʨʥʳʡ ʨʝʟʝʨʚ   ʂʦʨʦʥʘʨʥʳʡ  

ʨʝʟʝʨʚ 

ʉʥʠʞʝʥʠʝ    ʉʥʠʞʝʥʠʝ  

(ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ), n 129 33 (ʧʦʣʦʞʠʪʝʣʴʥʳʡ 

ʨʝʟʫʣʴʪʘʪ), n 

ʅʝʪ ʩʥʠʞʝʥʠʷ    ʅʝʪ ʩʥʠʞʝʥʠʷ  

(ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ), n 71 133 (ʦʪʨʠʮʘʪʝʣʴʥʳʡ 

ʨʝʟʫʣʴʪʘʪ), n 

ʄʝʪʦʜ ʘʥʘʣʠʟʘ ʧʝʨʬʫʟʠʠ  

ʤʠʦʢʘʨʜʘ 

ʀʥʚʘʟʠʚʥʘʷ  

ʢʦʨʦʥʘʨʦʛʨʘʬʠʷ 

 ʄʝʪʦʜ ʘʥʘʣʠʟʘ 

ʧʝʨʬʫʟʠʠ  

ʤʠʦʢʘʨʜʘ 
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80%, 65% ɔ 72% ɝɚɚɞɎɑɞɝɞɎɑəəɚ (ɜɔɝ. 7). 

ȷɚɒəɚɚɞɜɔɢɌɞɑɗɨəɧɑ ɜɑɓɟɗɨɞɌɞɧ ɛɜɔ 

ɌəɌɗɔɓɑ ȶȼ ɍɧɗɔ ɚɞɘɑɣɑəɧ Ɏ 71 Ɍɜɞɑɜɔɔ 

(35%). Ȼɜɔ ɩɞɚɘ Ɏ 56/71 ɚɛɜɑɐɑɗɫɗɔɝɨ ɛɚɏɜɌ-

əɔɣəɧɑ ɝɞɑəɚɓɧ 50-74%, ɖɚɞɚɜɧɑ, ɖɌɖ ɔɓ-

Ɏɑɝɞəɚ, ɘɚɏɟɞ ɫɎɗɫɞɨɝɫ ɏɑɘɚɐɔəɌɘɔɣɑɝɖɔ əɑ 

ɓəɌɣɔɘɧɘɔ. ȺɝɞɌɗɨəɧɑ 15 Ɍɜɞɑɜɔɕ ɔɘɑɗɔ 

ɝɞɑəɚɓɧ 75-100%, ɛɜɔ ɩɞɚɘ Ɏ 2 Ɍɜɞɑɜɔɫɡ Ɏɑ-

ɗɔɣɔəɌ ȶȼ ɍɧɗɌ əɑɓəɌɣɔɞɑɗɨəɚ Ɏɧɤɑ əɚɜɘɧ 

(2,60 -2,64), ɣɞɚ ɛɜɔ əɌɗɔɣɔɔ ɍɚɗɑɑ ɎɧɜɌɒɑə-

əɧɡ ɝɞɑəɚɓɚɎ Ɏ ɐɜɟɏɔɡ Ɍɜɞɑɜɔɫɡ ɝ ɓəɌɣɔɘɚ 

əɔɓɖɔɘ ȶȼ, Ɏɚɓɘɚɒəɚ, ɝɎɫɓɌəɚ ɝ ɖɚɘɛɑəɝɌ-

ɞɚɜəɧɘ ɟɎɑɗɔɣɑəɔɑɘ ɜɑɓɑɜɎɌ. ȾɜɔəɌɐɢɌɞɨ 

Ɍɜɞɑɜɔɕ ɚɝɞɌɗɔɝɨ ɍɑɓ ɍɚɗɑɑ ɛɚəɫɞəɧɡ ɛɜɔɣɔə 

ɚɞɝɟɞɝɞɎɔɫ ɝəɔɒɑəɔɫ ȶȼ, əɚ, Ɏɑɜɚɫɞəɑɑ Ɏɝɑ-

ɏɚ, ɐɌəəɟɪ ɝɔɞɟɌɢɔɪ ɘɚɒəɚ ɚɍɦɫɝəɔɞɨ ɡɚ-

ɜɚɤɚ ɜɌɓɎɔɞɧɘ ɖɚɗɗɌɞɑɜɌɗɨəɧɘ ɖɜɚɎɚɝəɌɍ-

ɒɑəɔɑɘ. 

Ȼɜɔ ɌəɌɗɔɓɑ ɗɚɒəɚɛɚɗɚɒɔɞɑɗɨəɧɡ ɜɑ-

ɓɟɗɨɞɌɞɚɎ (n = 33, 20%) ɍɧɗɚ ɎɧɫɎɗɑəɚ, ɣɞɚ 

ɝəɔɒɑəɔɑ ȶȼ Ɏ 25 Ɍɜɞɑɜɔɫɡ ɚɛɜɑɐɑɗɫɗɚɝɨ ɟ 

ɛɌɢɔɑəɞɚɎ ɝ ɐɔɠɠɟɓəɧɘ ɝəɔɒɑəɔɑɘ ȶȼ (19 

ɛɌɢɔɑəɞɚɎ). Ȯ ɚɝɞɌɗɨəɧɡ 8 Ɍɜɞɑɜɔɫɡ ɝəɔɒɑ-

əɔɑ ȶȼ, Ɏɚɓɘɚɒəɚ, ɚɍɟɝɗɚɎɗɑəɚ ɝɘɑɥɑəɔɑɘ 

ɖɚɜɚəɌɜəɧɡ ɍɌɝɝɑɕəɚɎ ɛɜɔ əɑɝɚɎɛɌɐɑəɔɔ 

ɔəɐɔɎɔɐɟɌɗɨəɚɕ ɌəɌɞɚɘɔɔ ȶȬ ɝɚ ɝɞɌəɐɌɜɞ-

əɚɕ ɛɚɗɫɜəɚɕ ɐɔɌɏɜɌɘɘɚɕ, Ɍ ɞɌɖɒɑ çɚɍɖɜɌ-

ɐɧɎɌəɔɑɘè ɛɜɔ əɌɗɔɣɔɔ ɍɚɗɑɑ ɓəɌɣɔɘɚɏɚ 

ɝɞɑəɚɓɌ Ɏ ɝɚɝɑɐəɑɘ ɍɌɝɝɑɕəɑ. 

ȰɌɗɑɑ ɛɜɚɎɑɐɑə ɍɑɗɑɑ ɐɑɞɌɗɨəɧɕ ɌəɌɗɔɓ 

ɝɞɑəɚɓɔɜɚɎɌəəɧɡ Ɍɜɞɑɜɔɕ: ɔɓɟɣɑəɧ ɛɚ ɚɞ-

ɐɑɗɨəɚɝɞɔ ȶȬ ɝ ɛɚɏɜɌəɔɣəɧɘɔ ɔ ɎɧɜɌɒɑə-

əɧɘɔ ɝɞɑəɚɓɌɘɔ. 

Ȯ ɏɜɟɛɛɟ Ɍɜɞɑɜɔɕ ɝ ɛɚɏɜɌəɔɣəɧɘɔ ɝɞɑ-

əɚɓɌɘɔ (50-74%) Ɏɚɤɗɔ 267 ɖɚɜɚəɌɜəɧɡ ɍɌɝ-

ɝɑɕəɌ, ɔɓ əɔɡ 207 Ɏ ɏɜɟɛɛɑ ɍɚɗɨəɧɡ ȴȭȽ ɔ 60 

ð Ɏ ɏɜɟɛɛɑ ɓɐɚɜɚɎɧɡ ɛɌɢɔɑəɞɚɎ. ȶȬ ɝ ɛɚɏɜɌ-

əɔɣəɧɘɔ ɝɞɑəɚɓɌɘɔ ɎɧɫɎɗɑəɚ 101, Ɍɜɞɑɜɔɕ 

ɍɑɓ ɝɞɑəɚɓɚɎ ð 166 (ɔɓ əɔɡ 106 ð Ɏ ɏɜɟɛɛɑ 

ɍɚɗɨəɧɡ ȴȭȽ ɔ 60 ð Ɏ ɏɜɟɛɛɑ ɓɐɚɜɚɎɧɡ ɛɌɢɔ-

ɑəɞɚɎ).  

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɛɜɔ ɔɝɛɚɗɨɓɚɎɌəɔɔ ȸȶ 

əɌ əɌɏɜɟɓɖɑ ɖɚɗɔɣɑɝɞɎɚ ȴȻ ɝɗɟɣɌɑɎ ɍɧɗɚ 

45/101 (45%), ȴȺ ð 118/166 (71%), ȷȻ ð 

48/166 (29%) ɔ ȷȺ ð 56/101 (55%). Ȼɜɔ ɔɝ-

ɛɚɗɨɓɚɎɌəɔɔ ȶȼ: ȴȻ ð 45/101 (45%) , ȴȺ ð 

133/166 (80%), ȷȻ ð 33/166 (20%) ɔ ȷȺ ð 

56/101 (55%) (ɞɌɍɗɔɢɌ 4).  

ȴəɠɚɜɘɌɞɔɎəɚɝɞɨ ȻɉȾ/ȶȾ Ɏ ɐɔɌɏəɚ-

ɝɞɔɖɑ ɝɞɑəɚɓɚɎ 50-74% ɝɚɝɞɌɎɔɗɌ: ɐɗɫ ȸȶ 

əɌɏɜɟɓɖɔ ð ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ 45%, ɝɛɑɢɔ-

ɠɔɣəɚɝɞɨ 71%,  ȻȻɂ 48%,  ȺȻɂ 68%  ɔ  ɞɚɣ- 

 

ȼɔɝ. 7 (Fig. 7) 

ȼɔɝ. 7.      ȰɔɌɏɜɌɘɘɧ.  

ȰɔɌɏəɚɝɞɔɣɑɝɖɌɫ ɓəɌɣɔɘɚɝɞɨ ɖɚɗɔɣɑɝɞɎɑəəɧɡ ɛɚɖɌɓɌɞɑɗɑɕ ɖɜɚɎɚɞɚɖɌ ɛɚ ɐɌəəɧɘ ȻɉȾ/ȶȾ Ɏ ɐɔɌɏəɚɝɞɔɖɑ 

ɝɞɑəɚɓɚɎ ɚɞɐɑɗɨəɧɡ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ.  

Fig. 7.   Diagrams.  

Diagnostic value of quantitative parameters of blood flow by PET/CT in the detection of coronary arteries ste-

nosis.  
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əɚɝɞɨ 61%; ɐɗɫ ȶȼ ð 45%, 80%, 58%, 70% ɔ 

67% ɝɚɚɞɎɑɞɝɞɎɑəəɚ. 

ȿɣɔɞɧɎɌɫ ɚɍɥɑɔɓɎɑɝɞəɧɕ ɠɌɖɞ, ɣɞɚ ɛɚ-

ɏɜɌəɔɣəɧɑ ɝɞɑəɚɓɧ ȶȬ əɑ ɎɝɑɏɐɌ ɫɎɗɫɪɞɝɫ 

ɏɑɘɚɐɔəɌɘɔɣɑɝɖɔ ɓəɌɣɔɘɧɘɔ, ɍɧɗɌ ɔɓɟɣɑəɌ 

ɞɜɑɞɨɫ ɏɜɟɛɛɌ Ɍɜɞɑɜɔɕ: ɝ əɌɗɔɣɔɑɘ ɞɚɗɨɖɚ 

ɎɧɜɌɒɑəəɧɡ ɝɞɑəɚɓɚɎ ɝ ɝɟɒɑəɔɑɘ ɛɜɚɝɎɑɞɌ 

ȶȬ ɐɚ 75-100%, Ɍ ɞɌɖɒɑ Ɍɜɞɑɜɔɕ ɛɌɢɔɑəɞɚɎ 

ɖɚəɞɜɚɗɨəɚɕ ɏɜɟɛɛɧ. ȰɌəəɟɪ ɏɜɟɛɛɟ ɝɚɝɞɌ-

Ɏɔɗɔ 209 ɖɚɜɚəɌɜəɧɡ ɍɌɝɝɑɕəɚɎ, ɔɓ əɔɡ 149 

Ɏ ɏɜɟɛɛɑ ɍɚɗɨəɧɡ ȴȭȽ ɔ 60 ð Ɏ ɏɜɟɛɛɑ ɓɐɚɜɚ-

Ɏɧɡ ɛɌɢɔɑəɞɚɎ. Ȭɜɞɑɜɔɕ ɝ əɌɗɔɣɔɑɘ ɎɧɜɌ-

ɒɑəəɧɡ ɝɞɑəɚɓɚɎ (75-100%) ɎɧɫɎɗɑəɚ 99, Ɍɜ-

ɞɑɜɔɕ ɍɑɓ ɝɞɑəɚɓɚɎ ð 110 (ɔɓ əɔɡ 50 ð Ɏ ɏɜɟɛ-

ɛɑ ɍɚɗɨəɧɡ ȴȭȽ ɔ 60 ð Ɏ ɏɜɟɛɛɑ ɓɐɚɜɚɎɧɡ 

ɛɌɢɔɑəɞɚɎ). 

Ȼɚɗɟɣɑəɧ ɝɗɑɐɟɪɥɔɑ ɜɑɓɟɗɨɞɌɞɧ. Ȼɜɔ 

ɔɝɛɚɗɨɓɚɎɌəɔɔ ɛɚɖɌɓɌɞɑɗɫ ȸȶ əɌ əɌɏɜɟɓɖɑ 

ȴȻ ɝɗɟɣɌɑɎ ɍɧɗɚ 84/99 (85%), ȴȺ ð 78/110 

(71%), ȷȻ ð 32/110 (29%) ɔ ȷȺ ð 15/99 (15%); 

ɛɜɔ ɔɝɛɚɗɨɓɚɎɌəɔɔ ȶȼ ȴȻ ɜɑɓɟɗɨɞɌɞɧ ɝɚɝɞɌ-

Ɏɔɗɔ ð 84/99 (85%), ȴȺ ð 88/110 (80%), ȷȻ ð 

22/110 (20%), ȷȺ ð 15/99 (15%) (ɞɌɍɗɔɢɌ 5).  

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɛɜɔɘɑəɑəɔɑ ɖɚɗɔɣɑ-

ɝɞɎɑəəɚɏɚ ɌəɌɗɔɓɌ ɖɜɚɎɚɞɚɖɌ ɛɚɓɎɚɗɫɑɞ Ɏɧ-

ɫɎɔɞɨ ɎɧɜɌɒɑəəɚɑ ɝɞɑəɚɓɔɜɚɎɌəɔɑ ɚɞɐɑɗɨ-

əɚɕ ȶȬ əɌ 75-100% ɝ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɕ ɔə-

ɠɚɜɘɌɞɔɎəɚɝɞɨɪ: ɐɗɫ ȸȶ əɌɏɜɟɓɖɔ ɝ ɣɟɎ-

ɝɞɎɔɞɑɗɨəɚɝɞɨɪ 85%, ɝɛɑɢɔɠɔɣəɚɝɞɨɪ 71%, 

ȻȻɂ 72%, ȺȻɂ 84% ɔ ɞɚɣəɚɝɞɨɪ 78%; ɐɗɫ 

ȶȼ ɝ əɑɝɖɚɗɨɖɚ ɍɚɗɑɑ Ɏɧɝɚɖɔɘɔ ɌəɌɗɚɏɔɣəɧ-

ɘɔ ɛɚɖɌɓɌɞɑɗɫɘɔ ð 85%, 80%, 79%, 85% ɔ 

82% ɝɚɚɞɎɑɞɝɞɎɑəəɚ (ɜɔɝɟəɚɖ 5). 

Ⱥɍɝɟɒɐɑəɔɑ. 

ȮɓɌɔɘɚɝɎɫɓɨ ɘɑɒɐɟ ɞɫɒɑɝɞɨɪ ɝɞɑəɚɞɔ-

ɣɑɝɖɚɏɚ ɛɚɜɌɒɑəɔɫ ɩɛɔɖɌɜɐɔɌɗɨəɧɡ ȶȬ ɔ 

ɖɚɗɔɣɑɝɞɎɑəəɧɘɔ ɛɚɖɌɓɌɞɑɗɫɘɔ ɖɚɜɚəɌɜəɚɏɚ 

ɖɜɚɎɚɞɚɖɌ ɛɚ ɐɌəəɧɘ ȻɉȾ ɘɔɚɖɌɜɐɌ ɍɧɗɌ 

ɛɜɚɐɑɘɚəɝɞɜɔɜɚɎɌəɌ Ɏ 1990-ɡ ɏɚɐɌɡ ɝəɌɣɌɗɌ 

ɝ ɛɜɔɘɑəɑəɔɑɘ 15Ⱥ-Ɏɚɐɧ, ɓɌɞɑɘ ɎɚɝɛɜɚɔɓɎɑ-

ɐɑəɌ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ 13N-Ɍɘɘɚəɔɫ ɔ Ɏ 

ɐɌɗɨəɑɕɤɑɘ ð ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ 82Rb-

ɡɗɚɜɔɐɌ [7, 8]. 

Ⱥɐəɚ ɔɓ ɛɑɜɎɧɡ ɔɝɝɗɑɐɚɎɌəɔɕ ɛɜɚɎɑɐɑ-

əɚ Uren ɝ ɖɚɗɗɑɏɌɘɔ Ɏ ɏɚɐɟ 1994 ɏɚɐɟ əɌ 

ɝɜɌɎəɔɞɑɗɨəɚ əɑɍɚɗɨɤɚɕ ɏɜɟɛɛɑ ɛɌɢɔɑəɞɚɎ ɝ 

ȴȭȽ (35 ɛɌɢɔɑəɞɚɎ ɝ ɚɐəɚɝɚɝɟɐɔɝɞɧɘ ɛɚɜɌ-

ɒɑəɔɑɘ ɔ 21 ɓɐɚɜɚɎɧɕ ɛɌɢɔɑəɞ) [9]. ȼɑɓɟɗɨ-

ɞɌɞɧ ɛɚɖɌɓɌɗɔ, ɣɞɚ ȸȶ Ɏ ɛɚɖɚɑ ɟ ɛɌɢɔɑəɞɚɎ ɝ 

ȴȭȽ ɔ ɓɐɚɜɚɎɧɡ ɗɪɐɑɕ ɐɚɝɞɚɎɑɜəɚ əɑ ɜɌɓɗɔ-

ɣɌɑɞɝɫ, Ɍ ɞɌɖɒɑ əɑ ɔɓɘɑəɫɑɞɝɫ ɛɜɔ ɟɎɑɗɔɣɑ-

əɔɔ ɝɞɑɛɑəɔ ɝɞɑəɚɓɌ ȶȬ. Ȯ ɞɚɒɑ Ɏɜɑɘɫ ȸȶ 

əɌɏɜɟɓɖɔ ɔ ȶȼ ɚɍɜɌɞəɚ ɛɜɚɛɚɜɢɔɚəɌɗɨəɧ 

ɞɫɒɑɝɞɔ ɚɍɝɞɜɟɖɞɔɎəɚɏɚ ɛɚɜɌɒɑəɔɫ Ɍɜɞɑɜɔɔ.  

Ȯ əɌɤɑɘ ɔɝɝɗɑɐɚɎɌəɔɔ Ɍɜɞɑɜɔɔ ɛɌɢɔ-

ɑəɞɚɎ ɝ ȴȭȽ (ɚɍɥɑɑ ɖɚɗɔɣɑɝɞɎɚ ð 306 Ɍɜɞɑ-

ɜɔɕ) ɜɌɓɐɑɗɑəɧ əɌ ɞɜɔ ɛɚɐɏɜɟɛɛɧ Ɏ ɓɌɎɔɝɔ-

ɘɚɝɞɔ ɚɞ Ɏɑɗɔɣɔəɧ ɝɞɑəɚɓɌ (75-100%, 50 -

74%, ɔəɞɌɖɞəɧɑ Ɍɜɞɑɜɔɔ ð 0-40%) ɔ ɝɚɛɚ-

ɝɞɌɎɗɑəɧ ɛɚ ɜɌɓɗɔɣəɧɘ ɛɚɖɌɓɌɞɑɗɫɘ ɖɚɜɚ-

əɌɜəɚɏɚ ɖɜɚɎɚɞɚɖɌ (ɞɌɍɗɔɢɌ 2). Ȯ ɌəɌɗɔɓ Ɏɚ-

ɤɗɔ ɞɌɖɒɑ 60 ɔəɞɌɖɞəɧɡ Ɍɜɞɑɜɔɕ ɓɐɚɜɚɎɧɡ 

ɛɌɢɔɑəɞɚɎ. 

ȽɚɏɗɌɝəɚ əɌɤɔɘ ɜɑɓɟɗɨɞɌɞɌɘ, ɚɞɘɑɣɌ-

ɑɞɝɫ ɚɞɝɟɞɝɞɎɔɑ ɜɌɓɗɔɣɔɕ ɘɑɒɐɟ ɏɜɟɛɛɌɘɔ 

ɛɚ ɛɚɖɌɓɌɞɑɗɫɘ ȸȶ Ɏ ɛɚɖɚɑ, ɣɞɚ ɝɚɎɛɌɐɌɑɞ ɝ 

ɘəɑəɔɑ ɍɚɗɨɤɔəɝɞɎɌ ɌɎɞɚɜɚɎ [10].  

Ⱦɑɘ əɑ ɘɑəɑɑ, Ɏ ɜɫɐɑ ɜɌɍɚɞ ɚɞɘɑɣɌɑɞɝɫ 

ɍɚɗɑɑ əɔɓɖɔɕ ȸȶ ɛɚɖɚɫ Ɏ ɍɌɝɝɑɕəɌɡ ɝ ɏɑɘɚ-

ɐɔəɌɘɔɣɑɝɖɔ ɓəɌɣɔɘɧɘɔ ɝɞɑəɚɓɌɘɔ ɛɚ ɐɌə-

əɧɘ ɔəɎɌɓɔɎəɚɏɚ ɀȼȶ: (0.7Ñ0.2 ɛɜɚɞɔɎ 

0.9Ñ0.2 ɘɗ Ł ɏĭ1 Ł ɘɔəĭ1, p<0.01) [11]. Ƚɗɑɐɟɑɞ 

ɞɌɖɒɑ ɚɞɘɑɞɔɞɨ, ɣɞɚ ɎɑɗɔɣɔəɌ ȸȶ Ɏ ɛɚɖɚɑ ɟ 

ɍɚɗɨəɧɡ ȴȭȽ ɔ ɝ ɐɜɟɏɔɘɔ ɎɔɐɌɘɔ ɛɌɞɚɗɚɏɔɔ  

TɌɍɗɔɢɌ ʈ4.   ȽɚɛɚɝɞɌɎɗɑəɔɑ ɜɑɓɟɗɨɞɌɞɚɎ ɖɚɗɔɣɑɝɞɎɑəəɚɕ ɚɢɑəɖɔ ɖɜɚɎɚɞɚɖɌ 

ɘɔɚɖɌɜɐɌ ɛɚ ɐɌəəɧɘ ȻɉȾ/ȶȾ ɝ ɐɌəəɧɘɔ ɔəɎɌɓɔɎəɚɕ ɖɚɜɚəɌɜɚɏɜɌɠɔɔ Ɏ ɐɔɌɏəɚɝɞɔɖɑ 

ɛɚɏɜɌəɔɣəɚɏɚ ɝɞɑəɚɓɌ ɖɚɜɚəɌɜəɚɕ Ɍɜɞɑɜɔɔ (50-74%).  

ʄʝʪʦʜ ʘʥʘʣʠʟʘ ʧʝʨʬʫʟʠʠ 

ʤʠʦʢʘʨʜʘ 

ʀʥʚʘʟʠʚʥʘʷ ʢʦʨʦʥʘʨʦʛʨʘʬʠʷ 

ʉʪʝʥʦʟ 50-74%  

(n=101) 

ʅʝʪ ʠʟʤʝʥʝʥʠʡ  

(n=166) 

ʄʠʦʢʘʨʜʠʘʣʴʥʳʡ ʢʨʦʚʦʪʦʢ ʥʘ ʥʘʛʨʫʟʢʝ 

ʉʥʠʞʝʥʠʝ  

(ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ), n 
45 48 

ʅʝʪ ʩʥʠʞʝʥʠʷ (ʦʪʨʠʮʘʪʝʣʴ-

ʥʳʡ ʨʝʟʫʣʴʪʘʪ), n 
56 118 

ʂʦʨʦʥʘʨʥʳʡ ʨʝʟʝʨʚ 

ʉʥʠʞʝʥʠʝ  

(ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ), n 
45 33 

ʅʝʪ ʩʥʠʞʝʥʠʷ (ʦʪʨʠʮʘʪʝʣʴ-

ʥʳʡ ʨʝʟʫʣʴʪʘʪ), n 
56 133 
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ɘɚɒɑɞ ɍɧɞɨ ɛɚɎɧɤɑəɌ Ɏ 1,2-1,5 ɜɌɓɌ ɛɚ 

ɝɜɌɎəɑəɔɪ ɝɚ ɓɐɚɜɚɎɧɘɔ ɗɔɢɌɘɔ ɔ ɞɜɑɍɟɑɞ 

ɖɚɜɜɑɖɢɔɔ əɌ ɐɎɚɕəɚɑ ɛɜɚɔɓɎɑɐɑəɔɑ. Ȯ ɢɑ-

ɗɚɘ, əɑɝɘɚɞɜɫ əɌ əɌɗɔɣɔɑ əɑɖɚɞɚɜɧɡ ɚɞɖɗɚ-

əɑəɔɕ Ɏ ɜɑɓɟɗɨɞɌɞɌɡ, ɍɚɗɨɤɔəɝɞɎɚ ɌɎɞɚɜɚɎ 

ɝɡɚɐɫɞɝɫ Ɏɚ ɘəɑəɔɔ, ɣɞɚ ɎɑɗɔɣɔəɌ ȸȶ ɛɚɖɚɫ 

əɑ ɘɚɒɑɞ ɍɧɞɨ ɖɜɔɞɑɜɔɑɘ ɐɔɌɏəɚɝɞɔɖɔ ȴȭȽ 

[10, 12].  

Ȼɜɔ əɌɜɌɝɞɌəɔɔ ɝɞɑɛɑəɔ ɝɞɑəɚɓɌ ȶȬ 

ɍɚɗɑɑ ɚɛɜɑɐɑɗɑəəɧɑ ɜɌɓɗɔɣɔɫ ɘɑɒɐɟ ɏɜɟɛɛɌ-

ɘɔ ɚɞɘɑɣɑəɧ əɌɘɔ Ɏ ɚɞəɚɤɑəɔɔ Ɏɑɗɔɣɔəɧ 

ȸȶ əɌɏɜɟɓɖɔ ɔ ȶȼ. ȾɌɖ, ɟ ɍɚɗɨəɧɡ ȴȭȽ ɜɑɏɔ-

ɚəɌɜəɧɕ ȸȶ əɌɏɜɟɓɖɔ ɛɜɔ ɝɞɑəɚɓɑ ȶȬ 75-

100% ɍɧɗ ɓəɌɣɔɘɚ əɔɒɑ (1,39 [1,11; 1,92] 

ɘɗ/ɘɔə/ɏ), Ɍ Ɏ ɖɚəɞɜɚɗɨəɚɕ ɏɜɟɛɛɑ (ɓɐɚɜɚɎɧɑ 

ɛɌɢɔɑəɞɧ) ɓəɌɣɔɘɚ Ɏɧɤɑ (2,66 [2,26; 3,07] 

ɘɗ/ɘɔə/ɏ) ɛɚ ɝɜɌɎəɑəɔɪ ɝɚ Ɏɝɑɘɔ ɐɜɟɏɔɘɔ 

ɏɜɟɛɛɌɘɔ (p<0,001) (ɞɌɍɗɔɢɌ 2, ɜɔɝɟəɚɖ 2ȭ). 

Ȼɜɔ ɩɞɚɘ Ɏ ɏɜɟɛɛɑ ɝɚ ɝɞɑəɚɓɌɘɔ 75-100% 

ɝəɔɒɑəɔɑ ȶȼ ɞɌɖɒɑ ɍɚɗɑɑ ɝɟɥɑɝɞɎɑəəɚ ɔ ɚɞ-

ɘɑɣɑəɚ Ɏ 85% ɝɗɟɣɌɑɎ, Ɏ ɛɜɑɐɑɗɌɡ əɚɜɘɧ ð 

ɞɚɗɨɖɚ Ɏ 15% ɝɗɟɣɌɑɎ. ȹɌɤɔ ɜɑɓɟɗɨɞɌɞɧ ɝɚ-

ɏɗɌɝɟɪɞɝɫ ɝ ɐɌəəɧɘɔ ɐɜɟɏɔɡ ɌɎɞɚɜɚɎ, ɝɚ-

ɏɗɌɝəɚ ɖɚɞɚɜɧɘ əɌɗɔɣɔɑ ɝɞɑəɚɓɚɎ Ɏɧɝɚɖɔɡ 

ɏɜɌɐɌɢɔɕ (75%-90%) ɛɜɔɎɚɐɔɞ ɖ ɓəɌɣɔɘɚɘɟ 

ɝəɔɒɑəɔɪ ȸȶ əɌɏɜɟɓɖɔ ɔ ȶȼ [13]. ȾɌɖ 

Yoshinaga ɝ ɝɚɌɎɞ. ɔɓɟɣɔɗɔ ɓɌɎɔɝɔɘɚɝɞɨ ȶȼ 

ɖɌɖ ɚɞ əɌɗɔɣɔɫ ɔɗɔ ɚɞɝɟɞɝɞɎɔɫ ɝɞɑəɚɓɌ ɖɚɜɚ-

əɌɜəɚɕ Ɍɜɞɑɜɔɔ (>70%), ɞɌɖ ɔ ɚɞ əɌɗɔɣɔɫ ɔɗɔ 

ɚɞɝɟɞɝɞɎɔɫ ɔɤɑɘɔɔ (ɍɑɓ ɏɜɌɐɌɢɔɔ ɛɚ ɎɧɜɌ-

ɒɑəəɚɝɞɔ, SDS >1). Ȼɜɔ ɩɞɚɘ əɌ ɝəɔɒɑəɔɑ 

ȶȼ ɛɜɑɔɘɟɥɑɝɞɎɑəəɚɑ Ɏɗɔɫəɔɑ ɚɖɌɓɧɎɌɗɌ 

ɎɑɗɔɣɔəɌ ɝɞɑəɚɓɌ, Ɍ əɌɗɔɣɔɑ ɔɗɔ ɚɞɝɟɞɝɞɎɔɑ 

ɔɤɑɘɔɔ ɛɚ ɐɌəəɧɘ ɛɚɗɟɖɚɗɔɣɑɝɞɎɑəəɚɕ 

ɚɢɑəɖɔ əɌ Ɏɑɗɔɣɔəɟ ȶȼ ɓəɌɣɔɘɚ əɑ Ɏɗɔɫɗɔ. 

ȾɌɖ ɛɜɔ ɝɚɛɚɝɞɌɎɗɑəɔɔ ɏɜɟɛɛ ɍɑɓ ɔɤɑɘɔɔ ȶȼ 

ɍɧɗ ɐɚɝɞɚɎɑɜəɚ əɔɒɑ ɛɜɔ ɝɞɑəɚɓɑ ȶȬ >70% 

(1,94 Ñ 0,71) ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɚɞɝɟɞɝɞɎɔɑɘ 

ɝɞɑəɚɓɌ (2,87 Ñ 0,71), (p <0,05). Ȯ ɏɜɟɛɛɌɡ ɝɚ 

ɝɞɑəɚɓɚɘ ȶȬ >70% ɔ əɌɗɔɣɔɑɘ ɔɗɔ ɚɞɝɟɞ-

ɝɞɎɔɑɘ ɔɤɑɘɔɔ ɓəɌɣɔɘɧɡ ɜɌɓɗɔɣɔɕ əɑ ɚɛɜɑ-

ɐɑɗɫɗɚɝɨ (1,28 Ñ 0,44 ɔ 1,94 Ñ 0,71, ɝɚɚɞɎɑɞ-

ɝɞɎɑəəɚ, p = NS) [14]. 

ȹɌɔɍɚɗɑɑ əɑɚɐəɚɓəɌɣəɚɕ ɔ, ɝɚɚɞɎɑɞ-

ɝɞɎɑəəɚ, əɌɔɍɚɗɑɑ ɔəɞɑɜɑɝəɚɕ Ɏ ɛɗɌəɑ ɚɢɑə-

ɖɔ ɏɑɘɚɐɔəɌɘɔɣɑɝɖɚɕ ɓəɌɣɔɘɚɝɞɔ, ɫɎɗɫɑɞɝɫ 

ɏɜɟɛɛɌ Ɍɜɞɑɜɔɕ ɝ ɛɚɏɜɌəɔɣəɧɘɔ ɝɞɑəɚɓɌɘɔ. 

ȳɌ ɛɚɝɗɑɐəɑɑ ɐɑɝɫɞɔɗɑɞɔɑ ɞɌɖɞɔɖɌ ɗɑɣɑəɔɫ 

ȴȭȽ ɜɌɐɔɖɌɗɨəɚ ɔɓɘɑəɔɗɌɝɨ. ȾɌɖɔɑ ɔɝɝɗɑɐɚ-

ɎɌəɔɫ, ɖɌɖ FAME ɔ COURAGE, ɛɜɔɎɑɗɔ ɖ 

ɛɜɔɓəɌəɔɪ ɞɚɏɚ, ɣɞɚ ɚɛɞɔɘɌɗɨəɌɫ ɘɑɐɔɖɌ-

ɘɑəɞɚɓəɌɫ ɞɑɜɌɛɔɫ ɌɐɑɖɎɌɞəɌ ɔɗɔ ɐɌɒɑ ɍɚɗɑɑ 

ɍɗɌɏɚɛɜɔɫɞəɌ ɐɗɫ ɘəɚɏɔɡ ɛɌɢɔɑəɞɚɎ ɝ ȴȭȽ. 

Ⱦɑɘ ɝɌɘɧɘ ɍɧɗ ɔəɔɢɔɔɜɚɎɌə ɛɑɜɑɡɚɐ ɚɞ 

Ɏɚɝɛɜɔɫɞɔɫ ɣɜɑɝɖɚɒəɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ, ɖɌɖ 

ɘɑɞɚɐɌ ɗɑɣɑəɔɫ, ɚɝəɚɎɌəəɚɏɚ ɞɚɗɨɖɚ əɌ çɌəɌ-

ɞɚɘɔɣɑɝɖɚɕè ɚɢɑəɖɑ ɞɫɒɑɝɞɔ ȴȭȽ, ɖ ɍɚɗɑɑ 

ɐɔɠɠɑɜɑəɢɔɜɚɎɌəəɚɘɟ ɔɝɛɚɗɨɓɚɎɌəɔɪ ɃȶȮ 

ð ɛɚɐ ɜɟɖɚɎɚɐɝɞɎɚɘ çɠɟəɖɢɔɚəɌɗɨəɚɕè ɚɢɑə-

ɖɔ ɖɚɜɚəɌɜəɧɡ ɝɞɑəɚɓɚɎ [15, 16]. Ȯ ɝɎɫɓɔ ɝ 

ɩɞɔɘ ɌɖɞɟɌɗɨəɧɘ ɝɞɌəɚɎɔɞɝɫ Ɏɚɛɜɚɝ ɚɍ ɔɝ-

ɛɚɗɨɓɚɎɌəɔɔ ɝ ɩɞɔɘɔ ɒɑ ɢɑɗɫɘɔ əɑɔəɎɌɓɔɎ-

əɧɡ ɘɑɞɚɐɔɖ. Ȯɚɓɘɚɒəɚ ɗɔ ɚɛɜɑɐɑɗɔɞɨ ɞɌɖ-

ɞɔɖɟ ɗɑɣɑəɔɫ əɌ ɚɝəɚɎɌəɔɔ ɜɑɓɟɗɨɞɌɞɚɎ əɑ-

ɔəɎɌɓɔɎəɧɡ ɝɞɜɑɝɝ-ɞɑɝɞɚɎ, ɝəɔɓɔɎ ɞɑɘ ɝɌ-

ɘɧɘ ɘɌɞɑɜɔɌɗɨəɧɑ ɓɌɞɜɌɞɧ ɔ ɜɔɝɖɔ ɔəɎɌ-

ɓɔɎəɧɡ ɎɘɑɤɌɞɑɗɨɝɞɎ ɐɗɫ ɛɌɢɔɑəɞɚɎ? 

Ȯɚɓɘɚɒəɚɝɞɔ ɖɚɗɔɣɑɝɞɎɑəəɚɕ ɚɢɑəɖɔ 

ɖɜɚɎɚɞɚɖɌ ɔ ɜɑɓɑɜɎɌ ɖɜɚɎɚɞɚɖɌ Ɏ ɩɞɚɘ 

əɌɛɜɌɎɗɑəɔɔ ɫɎɗɫɪɞɝɫ ɐɚɝɞɌɞɚɣəɚ ɛɑɜɝɛɑɖ-

ɞɔɎəɧɘɔ. Ȼɚ ɐɌəəɧɘɔ ɗɔɞɑɜɌɞɟɜɧ Ɏ ɏɜɟɛɛɑ 

ɛɜɚɘɑɒɟɞɚɣəɧɡ ɝɞɑəɚɓɚɎ ɟɒɑ əɌ ɩɞɌɛɑ ɛɚɗɟ-

ɖɚɗɔɣɑɝɞɎɑəəɚɕ ɍɌɗɗɨəɚɕ ɚɢɑəɖɔ ɜɌɓɍɜɚɝ ɣɌ-

ɝɞɚɞɧ ɎɝɞɜɑɣɌɑɘɚɝɞɔ ɝɞɜɑɝɝ-ɔəɐɟɢɔɜɚɎɌəəɚɕ 

TɌɍɗɔɢɌ ʈ5.    ȽɚɛɚɝɞɌɎɗɑəɔɑ ɜɑɓɟɗɨɞɌɞɚɎ ɖɚɗɔɣɑɝɞɎɑəəɚɕ ɚɢɑəɖɔ ɖɜɚɎɚɞɚɖɌ 

ɘɔɚɖɌɜɐɌ ɛɚ ɐɌəəɧɘ ȻɉȾ/ȶȾ ɝ ɐɌəəɧɘɔ ɔəɎɌɓɔɎəɚɕ ɖɚɜɚəɌɜɚɏɜɌɠɔɔ Ɏ ɐɔɌɏəɚɝɞɔɖɑ 

ɎɧɜɌɒɑəəɚɏɚ ɝɞɑəɚɓɌ ɖɚɜɚəɌɜəɚɕ Ɍɜɞɑɜɔɔ (75-100%).  

ʄʝʪʦʜ ʘʥʘʣʠʟʘ ʧʝʨʬʫʟʠʠ 

ʤʠʦʢʘʨʜʘ 

ʀʥʚʘʟʠʚʥʘʷ ʢʦʨʦʥʘʨʦʛʨʘʬʠʷ 

ʉʪʝʥʦʟ 75-100%  

(n=99) 

ʅʝʪ ʠʟʤʝʥʝʥʠʡ  

(n=110) 

ʄʠʦʢʘʨʜʠʘʣʴʥʳʡ ʢʨʦʚʦʪʦʢ ʥʘ ʥʘʛʨʫʟʢʝ 

ʉʥʠʞʝʥʠʝ  

(ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ), n 
84 32 

ʅʝʪ ʩʥʠʞʝʥʠʷ (ʦʪʨʠʮʘʪʝʣʴ-

ʥʳʡ ʨʝʟʫʣʴʪʘʪ), n 
15 78 

ʂʦʨʦʥʘʨʥʳʡ ʨʝʟʝʨʚ 

ʉʥʠʞʝʥʠʝ  

(ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ), n 
84 22 

ʅʝʪ ʩʥʠʞʝʥʠʷ (ʦʪʨʠʮʘʪʝʣʴ-

ʥʳʡ ʨʝʟʫʣʴʪʘʪ), n 
15 88 
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ɔɤɑɘɔɔ ɘɚɒɑɞ ɍɧɞɨ ɐɚɝɞɌɞɚɣəɚ ɝɟɥɑɝɞɎɑə-

əɧɘ, Ɏɑɜɚɫɞəɑɑ, ɚɞɜɌɒɌɫ ɠɌɖɞ ɜɌɓɗɔɣəɚɕ 

ɠɟəɖɢɔɚəɌɗɨəɚɕ ɓəɌɣɔɘɚɝɞɔ ɝɞɑəɚɓɚɎ Ɏ ɏɜɌ-

əɔɢɌɡ 50-75%. ȽɚɏɗɌɝəɚ ɜɑɓɟɗɨɞɌɞɌɘ ɌəɌɗɔɓɌ 

ɝɞɌɞɔɣɑɝɖɔɡ ɔɓɚɍɜɌɒɑəɔɕ ɛɑɜɠɟɓɔɚəəɧɡ 

ȺɀɉȶȾ ɔɗɔ ȻɉȾ ð ɚɞɝɟɞɝɞɎɔɑ ɔɤɑɘɔɔ ɠɔɖ-

ɝɔɜɟɑɞɝɫ Ɏ 33% ɝɗɟɣɌɑɎ ɛɜɔ ɝɞɑəɚɓɌɡ 60-70% 

ɛɚ ɐɌəəɧɘ A. Sato ɔ ɐɜ. ɔ Ɏ 56% ɛɜɔ ɝɞɑəɚ-

ɓɌɡ 50-74% ɛɚ ɐɌəəɧɘ ȬɝɗɌəɔɐɔ ȴ.Ȼ. [4, 17]. 

ȰɌəəɧɑ ɖɚɗɔɣɑɝɞɎɑəəɚɕ ɚɢɑəɖɔ ɖɜɚɎɚ-

ɞɚɖɌ, ɎɖɗɪɣɌɫ Ɏɑɗɔɣɔəɟ ȸȶ əɌɏɜɟɓɖɔ ɔ ȶȼ, 

ɛɜɔ ɝɞɑəɚɓɌɡ ȶȬ ɜɌɓɗɔɣəɚɕ ɎɧɜɌɒɑəəɚɝɞɔ Ɏ 

ɗɔɞɑɜɌɞɟɜɑ ɛɜɑɐɝɞɌɎɗɑəɧ ɐɚɝɞɌɞɚɣəɚɕ ɤɔ-

ɜɚɖɚ ɔ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɜɌɓɗɔɣəɧɡ ɏɜɌɐɌ-

ɢɔɕ ɝɞɑəɚɓɚɎ. ȾɌɖ, Beanlands ɝ ɝɚɌɎɞ. ɌəɌɗɔ-

ɓɔɜɚɎɌɗɔ ɏɜɟɛɛɧ ȶȬ ɝ ɜɌɓɗɔɣəɚɕ ɝɞɑɛɑəɨɪ 

ɝɟɒɑəɔɫ: 50-69%, 70 -94% ɔ 95-100%. Ȼɜɔ 

ɩɞɚɘ ɓəɌɣɔɘɚ ɍɚɗɑɑ əɔɓɖɔɕ ȶȼ (p <0,001) ɛɚ-

ɗɟɣɑə ɞɚɗɨɖɚ Ɏ ɏɜɟɛɛɑ ɝɞɑəɚɓɚɎ 95-100% (1,3 

Ñ 0,32), Ɏ ɏɜɟɛɛɌɡ ɝ ɘɑəɑɑ ɎɧɜɌɒɑəəɧɘɔ 

ɝɞɑəɚɓɌɘɔ (50-69% ɔ 70-94%) ɝɟɥɑɝɞɎɑəəɧɡ 

ɜɌɓɗɔɣɔɕ əɑ ɎɧɫɎɗɑəɚ (2,09 Ñ 0,47 ɔ 2,02 Ñ 

0,51, ɝɚɚɞɎɑɞɝɞɎɑəəɚ, p=NS) Ɏ ɝɔɗɟ ɍɚɗɨɤɚɏɚ 

ɜɌɓɍɜɚɝɌ Ɏɑɗɔɣɔə ɛɜɔ əɌɗɔɣɔɔ ɖɌɖ çɓəɌɣɔ-

ɘɧɡè, ɞɌɖ ɔ çəɑɓəɌɣɔɘɧɡè ɝɞɑəɚɓɚɎ [10]. 

 ȴɓ ɜɑɓɟɗɨɞɌɞɚɎ əɌɤɑɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ 

ɝɗɑɐɟɑɞ, ɣɞɚ Ɏ ɏɜɟɛɛɑ Ɍɜɞɑɜɔɕ ɝ ɛɚɏɜɌəɔɣəɧ-

ɘɔ ɝɞɑəɚɓɌɘɔ ɛɜɚɢɑəɞ ɝɗɟɣɌɑɎ, əɑ ɚɖɌɓɧɎɌ-

ɪɥɔɡ ɏɑɘɚɐɔəɌɘɔɣɑɝɖɚɏɚ Ɏɗɔɫəɔɫ (ɝɚɏɗɌɝəɚ 

ɖɚɗɔɣɑɝɞɎɑəəɚɕ ɚɢɑəɖɔ), ɐɚɝɞɌɞɚɣəɚ Ɏɑɗɔɖ: 

ɞɌɖ ɝəɔɒɑəɔɑ ȶȼ ɎɧɫɎɗɑəɚ ɞɚɗɨɖɚ Ɏ 43% 

ɝɗɟɣɌɑɎ, Ɍ Ɏ 57% ð ɜɑɓɑɜɎ ɚɝɞɌɎɌɗɝɫ Ɏ ɛɜɑɐɑ-

ɗɌɡ əɚɜɘɧ (ɜɔɝ. 4). ȬəɌɗɚɏɔɣəɌɫ ɞɑəɐɑəɢɔɫ 

ɛɜɚɝɗɑɒɔɎɌɗɌɝɨ ɛɜɔ ɌəɌɗɔɓɑ ȸȶ əɌɏɜɟɓɖɔ. 

ȶɌɖ ɝɗɑɐɝɞɎɔɑ - Ɏ ɏɜɟɛɛɑ ɛɚɏɜɌəɔɣəɧɡ ɝɞɑəɚ-

ɓɚɎ ɏɑɘɚɐɔəɌɘɔɣɑɝɖɔɑ ɛɚɖɌɓɌɞɑɗɔ ȶȬ ɍɧɗɔ 

Ɏɧɤɑ ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɏɜɟɛɛɚɕ ɘɌɖɝɔɘɌɗɨ-

əɧɡ ɝɞɑəɚɓɚɎ ɔ ɝɚɝɞɌɎɔɗɔ ɐɗɫ ȸȶ əɌɏɜɟɓɖɔ 

2,26 [1,79; 2,72]  ɘɗ/ɘɔə/ɏ  ɛɜɚɞɔɎ 1,39 

[1,11; 1,92] ɘɗ/ɘɔə/ɏ  (ɜ<0,001),  ɐɗɫ ȶȼ 2,68 

[2,08; 3,22]  ɔ 1,79 [1,36; 2,26], (ɜ<0,001),  ɝɚ-

ɚɞɎɑɞɝɞɎɑəəɚ (ɜɔɝ.2 ɔ 3).  

ȺɍɜɌɥɌɑɞ ɎəɔɘɌəɔɑ ɞɚɞ ɠɌɖɞ, ɣɞɚ ɝɚ-

ɏɗɌɝəɚ ɜɑɓɟɗɨɞɌɞɌɘ ɚɞɐɑɗɨəɧɡ ɔɝɝɗɑɐɚɎɌəɔɕ, 

ɝɜɑɐəɔɑ Ɏɑɗɔɣɔəɧ ɏɑɘɚɐɔəɌɘɔɣɑɝɖɔɡ ɛɚɖɌ-

ɓɌɞɑɗɑɕ Ɏ ɏɜɟɛɛɌɡ ɛɚɏɜɌəɔɣəɧɡ ɝɞɑəɚɓɚɎ ɔ Ɏ 

ɏɜɟɛɛɌɡ ɔəɞɌɖɞəɧɡ Ɍɜɞɑɜɔɕ ɟ ɍɚɗɨəɧɡ ȴȭȽ 

ɚɖɌɓɧɎɌɪɞɝɫ ɝɚɛɚɝɞɌɎɔɘɧ. Ȯ ɔɝɝɗɑɐɚɎɌəɔɔ 

Carli M. D. et al. ɛɜɔ ɝɞɜɑɝɝ-ȻɉȾ ɝ 13N-

Ɍɘɘɚəɔɑɘ, ɜɑɓɑɜɎ ɘɔɚɖɌɜɐɔɌɗɨəɚɏɚ ɖɜɚɎɚ-

ɞɚɖɌ ɟ ɍɚɗɨəɧɡ ȴȭȽ ɝɚɝɞɌɎɔɗ 2,4Ñ0,4 ɐɗɫ 

ɝɞɑəɚɓɚɎ <50% ɛɜɚɞɔɎ 2,4Ñ0,4 ɐɗɫ ɝɞɑəɚɓɚɎ 

50 -70%, ɛɜɔ ɚɞɝɟɞɝɞɎɔɔ ɝɞɌɞɔɝɞɔɣɑɝɖɚɕ ɓəɌ-

ɣɔɘɚɝɞɔ [11]. 

Ȯ ɜɫɐɑ ɜɌɍɚɞ əɌɛɜɚɞɔɎ, ɏɜɟɛɛɧ ɍɑɓ ɝɞɑ-

əɚɓɚɎ (0% ɔ <50%) ɔ ɝɞɑəɚɓɌɘɔ 50-69% ɓəɌ-

ɣɔɘɚ ɜɌɓɗɔɣɌɗɔɝɨ, ɛɜɔɣɑɘ Ɏ ɍɌɝɝɑɕəɑ ɛɚ-

ɝɗɑɐəɔɡ ɓəɌɣɑəɔɫ ȶȼ ɍɧɗɔ Ɏ ɚɝəɚɎəɚɘ əɔɒɑ 

ɛɚɏɜɌəɔɣəɧɡ ɓəɌɣɑəɔɕ: 1,66 [1,45-2,07] ɛɜɚ-

ɞɔɎ 2.33 [1.73-2.91] ɔ 2.12 [1.75-2.68], ɜ < 

0,001), ɝɚɚɞɎɑɞɝɞɎɑəəɚ [10].  

Ȯ əɌɤɑɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɛɚɖɌɓɌɞɑɗɔ ɏɑ-

ɘɚɐɔəɌɘɔɖɔ Ɏ ɌəɌɗɚɏɔɣəɧɡ ɏɜɟɛɛɌɡ ȶȬ ɝɞɌ-

ɞɔɝɞɔɣɑɝɖɔ əɑ ɜɌɓɗɔɣɌɗɔɝɨ ɔ ɘɑɐɔɌəɧ əɌɡɚ-

ɐɔɗɔɝɨ Ɏ ɐɔɌɛɌɓɚəɑ əɚɜɘɌɗɨəɧɡ Ɏɑɗɔɣɔə: Ɏ 

ɏɜɟɛɛɑ ɛɚɏɜɌəɔɣəɧɡ ɝɞɑəɚɓɚɎ ɜɑɏɔɚəɌɗɨəɧɕ 

ȶȼ ɝɚɝɞɌɎɔɗ 2,68 [2,08; 3,22] ɛɜɚɞɔɎ ɔəɞɌɖɞ-

əɧɡ Ɍɜɞɑɜɔɕ ɍɚɗɨəɧɡ ȴȭȽ 2,89 [2,20; 3,39], 

(ɜ >0,05) (ɞɌɍɗɔɢɌ 2, ɜɔɝ. 3). Ȯɑɜɚɫɞəɑɑ Ɏɝɑɏɚ, 

əɌɗɔɣɔɑ ɔɗɔ ɚɞɝɟɞɝɞɎɔɑ ɝɞɌɞɔɝɞɔɣɑɝɖɚɕ ɓəɌ-

ɣɔɘɚɝɞɔ ɘɔəɔɘɌɗɨəɧɡ ɜɌɓɗɔɣɔɕ, əɌɍɗɪɐɌɑ-

ɘɧɡ ɘɑɒɐɟ ɐɌəəɧɘɔ ɏɜɟɛɛɌɘɔ Ɍɜɞɑɜɔɕ, ɚɍɟ-

ɝɗɚɎɗɑəɚ ɡɌɜɌɖɞɑɜɔɝɞɔɖɚɕ ɝɌɘɔɡ ɏɜɟɛɛ ɔ ɓɌ-

Ɏɔɝɔɞ ɚɞ ɚɍɥɑɏɚ ɚɍɦɑɘɌ, çɍɜɑɘɑəɔè Ɍɞɑɜɚ-

ɝɖɗɑɜɚɞɔɣɑɝɖɔɡ ɔɓɘɑəɑəɔɕ, Ɏ ɞɚɘ ɣɔɝɗɑ əɑ 

Ɏɧɡɚɐɫɥɔɡ ɓɌ ɛɜɑɐɑɗɧ çɛɚɏɜɌəɔɣəɚɏɚè ɝɞɑ-

əɚɓɔɜɚɎɌəɔɫ, ɟɜɚɎəɫ ɛɚɜɌɒɑəɔɫ ɎɑɞɎɑɕ ɛɑɜ-

Ɏɚɏɚ ɛɚɜɫɐɖɌ, Ɍ ɞɌɖɒɑ əɌɗɔɣɔɫ ɚɖɖɗɪɓɔɕ ɔɗɔ 

ɝɟɍɞɚɞɌɗɨəɧɡ ɝɞɑəɚɓɚɎ Ɏ ɝɚɝɑɐəɔɡ ɍɌɝɝɑɕəɌɡ, 

ɖɚɞɚɜɧɑ ɘɚɏɟɞ ɟɝɟɏɟɍɗɫɞɨ ɝəɔɒɑəɔɑ ɖɜɚɎɚɞɚ-

ɖɌ ɔ ȶȼ. ȶɜɚɘɑ ɞɚɏɚ, ɚɞɝɟɞɝɞɎɔɑ ɜɌɓɗɔɣɔɕ 

ɔɘɑəəɚ ɘɑɒɐɟ ɩɞɔɘɔ ɏɜɟɛɛɌɘɔ ɘɚɒɑɞ ɍɧɞɨ 

ɝɎɫɓɌəɚ ɝ ɣɌɝɞɧɘ ɛɜɔɝɟɞɝɞɎɔɑɘ əɔɓɖɔɡ ɛɚ-

ɖɌɓɌɞɑɗɑɕ ɖɜɚɎɚɞɚɖɌ Ɏ ɔəɞɌɖɞəɧɡ Ɍɜɞɑɜɔɫɡ 

ɛɜɔ ȴȭȽ. ɉɞɚɞ ɠɑəɚɘɑə ɚɛɔɝɧɎɌɪɞ ɘəɚɏɔɑ 

ɌɎɞɚɜɧ, ɚɞɘɑɣɌɪɥɔɑ ɝəɔɒɑəɔɑ Ɏ ɍɌɝɝɑɕəɌɡ 

ɚɐəɚɕ ɔɗɔ ɝɜɌɓɟ Ɏ ɐɎɟɡ əɑɔɓɘɑəɑəəɧɡ Ɍɜɞɑ-

ɜɔɕ ɛɜɔ əɌɗɔɣɔɔ, ɖ ɛɜɔɘɑɜɟ, ɑɐɔəɔɣəɚɏɚ 

ɝɞɑəɚɓɌ Ɏ ɞɜɑɞɨɑɕ ȶȬ. 

 Ȯ ɝɎɫɓɔ ɝ ɩɞɔɘ, ɔəɞɑɜɑɝəɧɘ əɌɍɗɪɐɑ-

əɔɑɘ Ɏ əɌɤɑɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɫɎɗɫɑɞɝɫ əɌɗɔ-

ɣɔɑ ɐɚɝɞɚɎɑɜəɚ ɍɚɗɑɑ əɔɓɖɔɡ (əɚ əɑ əɔɒɑ 

ɏɜɌəɔɢɧ əɚɜɘɧ) ɓəɌɣɑəɔɕ ȸȶ əɌɏɜɟɓɖɔ Ɏ 

ɔəɞɌɖɞəɧɡ ȶȬ ɍɚɗɨəɧɡ ȴȭȽ ɛɚ ɝɜɌɎəɑəɔɪ ɝ 

ɔəɞɌɖɞəɧɘɔ Ɍɜɞɑɜɔɫɘɔ ɓɐɚɜɚɎɧɡ ɛɌɢɔɑə-

ɞɚɎ: 2,27 [1,85; 2,71] ɘɗ/ɘɔə/ɏ ɛɜɚɞɔɎ 2,66 

[2,26; 3,07] ɘɗ/ɘɔə/ɏ (p <0,001), ɝɚɚɞɎɑɞ-

ɝɞɎɑəəɚ ɔ ȶȼ: 2,89 [2,20; 3,39] ɛɜɚɞɔɎ 3,45 

[3,01; 4,12], (ɜ < 0,001).  

ȹɌɤɔ ɐɌəəɧɑ ɖɚəɞɜɌɝɞɔɜɟɪɞ ɝ ɜɑɓɟɗɨ-

ɞɌɞɌɘɔ ɚɞɐɑɗɨəɧɡ ɔɝɝɗɑɐɚɎɌəɔɕ, ɖɚɞɚɜɧɑ 

ɠɔɖɝɔɜɟɪɞ ɚɞɝɟɞɝɞɎɔɑ ɜɌɓɗɔɣɔɕ ɔ ɛɜɑɐɛɚɗɌ-

ɏɌɪɞ, ɣɞɚ ɟ ɛɌɢɔɑəɞɚɎ ɝ ȴȭȽ Ɏ ɍɌɝɝɑɕəɌɡ əɑ-

ɔɓɘɑəɑəəɧɡ ɔ ɘɌɗɚɔɓɘɑəɑəəɧɡ Ɍɜɞɑɜɔɕ ɚɞ-

ɘɑɣɌɑɞɝɫ əɚɜɘɌɗɨəɧɕ ɖɚɜɚəɌɜəɧɕ ɜɑɓɑɜɎ 

[9]. ȾɌɖ Ɏ ɔɝɝɗɑɐɚɎɌəɔɔ M. Di Carli: Ɏɑɗɔɣɔəɧ 

ȸȶ əɌɏɜɟɓɖɔ ɔ ȶȼ Ɏ çəɚɜɘɌɗɨəɧɡè ɍɌɝɝɑɕəɌɡ 

ɛɌɢɔɑəɞɚɎ ɝ ȴȭȽ ɔ Ɏ əɚɜɘɌɗɨəɧɡ Ɍɜɞɑɜɔɫɡ 

ɖɚəɞɜɚɗɨəɚɕ ɏɜɟɛɛɧ ɝɞɌɞɔɝɞɔɣɑɝɖɔ əɑ ɜɌɓ-

ɗɔɣɌɗɔɝɨ: 2.3Ñ0.6 ɛɜɚɞɔɎ 2.3Ñ0.5 ɘɗ/ɘɔə/ɏ, ɔ 

2.4Ñ0.4 ɛɜɚɞɔɎ 2.6Ñ0.7, ɝɚɚɞɎɑɞɝɞɎɑəəɚ, P=NS 

[11].  

Ȯ ɞɚɒɑ Ɏɜɑɘɫ, ɝɚɏɗɌɝəɚ ɚɛɟɍɗɔɖɚɎɌə-

əɧɘ ɜɌəɑɑ ɜɑɓɟɗɨɞɌɞɌɘ Beanlands R.S.B ɔ 

ɝɚɌɎɞ.: ȶȼ ɍɧɗ əɔɒɑ Ɏ ɏɜɟɛɛɑ ɔəɞɌɖɞəɧɡ Ɍɜ-

ɞɑɜɔɕ ɍɚɗɨəɧɡ ȴȭȽ ɔ ɝɚɝɞɌɎɔɗ 2.88+0.56 

(ɜ<0,02) ɛɜɚɞɔɎ 3.92+0,55 Ɏ ɖɚəɞɜɚɗɨəɚɕ 

ɏɜɟɛɛɑ Ɍɜɞɑɜɔɕ [10]. ȾɌɖɔɘ ɚɍɜɌɓɚɘ, Ɏ ɏɜɟɛ-
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ɛɌɡ ɔəɞɌɖɞəɧɡ Ɍɜɞɑɜɔɕ ɓɐɚɜɚɎɧɡ ɛɌɢɔɑəɞɚɎ 

ɔ ɍɚɗɨəɧɡ ȴȭȽ ɛɚɖɌɓɌɞɑɗɔ ɖɜɚɎɚɞɚɖɌ ɔ ɖɚ-

ɜɚəɌɜəɚɏɚ ɜɑɓɑɜɎɌ ɘɚɏɟɞ ɟɘɑɜɑəəɚ ɜɌɓɗɔ-

ɣɌɞɨɝɫ. ȰɌəəɧɕ ɜɑɓɟɗɨɞɌɞ ɟɖɌɓɧɎɌɑɞ əɌ Ɏɚɓ-

ɘɚɒəɚɑ ɓəɌɣɔɘɚɑ ɟɡɟɐɤɑəɔɑ ɏɑɘɚɐɔəɌɘɔɖɔ 

ɐɌɒɑ Ɏ əɑɔɓɘɑəɑəəɧɡ ȶȬ ɟ ɛɌɢɔɑəɞɚɎ ɝ ȴȭȽ. 

ȸɑɡɌəɔɓɘ ɞɌɖɚɏɚ ɝəɔɒɑəɔɫ ɜɑɓɑɜɎɌ ɖɜɚɎɚ-

ɞɚɖɌ Ɏ ɝɑɏɘɑəɞɌɡ ɍɑɓ ɓəɌɣɔɞɑɗɨəɚɏɚ (<50%) 

ɌɞɑɜɚɝɖɗɑɜɚɓɌ ɐɚ ɖɚəɢɌ əɑ ɫɝɑə. ȼɌɓɗɔɣɔɫ 

ɜɑɓɟɗɨɞɌɞɚɎ ɚɞɐɑɗɨəɧɡ ɜɌɍɚɞ ɘɚɏɟɞ ɍɧɞɨ ɚɍɟ-

ɝɗɚɎɗɑəɧ əɑɚɐəɚɜɚɐəɚɕ Ɏɧɍɚɜɖɚɕ, ɜɌɓəɚɕ 

ɎɚɓɜɌɝɞəɚɕ ɏɜɌɐɌɢɔɑɕ ɖɚəɞɜɚɗɨəɧɡ ɏɜɟɛɛ ɔ 

ɚɞɐɑɗɨəɧɘɔ ɚɝɚɍɑəəɚɝɞɫɘɔ ɔɝɛɚɗɨɓɟɑɘɧɡ 

ɘɑɞɚɐɔɖ ȻɉȾ-ɔɝɝɗɑɐɚɎɌəɔɫ. Ȯ ɞɚ ɒɑ Ɏɜɑɘɫ 

ɜɌɓɗɔɣɔɫ ɘɚɏɟɞ ɍɧɞɨ ɝɎɫɓɌəɧ ɝ ɜɌəəɔɘɔ 

Ɍɞɑɜɚɝɖɗɑɜɚɞɔɣɑɝɖɔɘɔ ɔɓɘɑəɑəɔɫɘɔ, əɑɐɚ-

ɝɞɟɛəɧɘɔ ɎɔɓɟɌɗɔɓɌɢɔɔ ɛɜɔ ɌəɏɔɚɏɜɌɠɔɔ. 

Ȯəɟɞɜɔɝɚɝɟɐɔɝɞɧɑ ɟɗɨɞɜɌɓɎɟɖɚɎɧɑ ɔɝɝɗɑɐɚ-

ɎɌəɔɫ [18] ɛɚɓɎɚɗɔɗɔ ɛɜɑɐɛɚɗɚɒɔɞɨ əɌɗɔɣɔɑ 

ɝɖɜɧɞɚɕ ɖɚɜɚəɌɜəɚɕ ɍɚɗɑɓəɔ Ɏ ɌəɏɔɚɏɜɌɠɔ-

ɣɑɝɖɔ əɚɜɘɌɗɨəɧɡ ɝɚɝɟɐɌɡ. Ȱɜɟɏɔɑ ɔɝɝɗɑɐɚ-

ɎɌəɔɫ ɛɚɖɌɓɌɗɔ, ɣɞɚ ɩɞɔ əɌɍɗɪɐɑəɔɫ ɘɚɏɟɞ 

ɍɧɞɨ ɝɎɫɓɌəɧ ɝ əɌɜɟɤɑəɔɑɘ ɎɌɓɚɐɔɗɌɞɌɢɔɔ, 

ɚɛɚɝɜɑɐɚɎɌəəɚɕ ɩəɐɚɞɑɗɔɑɘ Ɏ ɌəɏɔɚɏɜɌɠɔɣɑ-

ɝɖɔ əɚɜɘɌɗɨəɧɡ ɔɗɔ əɑɓəɌɣɔɞɑɗɨəɚ ɔɓɘɑ-

əɑəəɧɡ ɝɚɝɟɐɌɡ [19]. ȹɑɗɨɓɫ ɞɌɖɒɑ ɔɝɖɗɪ-

ɣɔɞɨ, ɣɞɚ ɌəɌɗɚɏɔɣəɧɑ əɌɜɟɤɑəɔɫ ɚɍɟɝɗɚɎ-

ɗɑəɧ əɌɗɔɣɔɑɘ ɏɔɛɑɜɡɚɗɑɝɞɑɜɔəɑɘɔɔ ɐɌɒɑ 

ɍɑɓ ɖɌɖɚɕ-ɗɔɍɚ ɎɧɫɎɗɫɑɘɚɕ ɖɚɜɚəɌɜəɚɕ ɍɚ-

ɗɑɓəɔ [10]. 

ȬəɌɗɔɓ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɕ ɞɚɣəɚɝɞɔ ɖɚ-

ɗɔɣɑɝɞɎɑəəɚɕ ɚɢɑəɖɔ Ɏ ɚɛɜɑɐɑɗɑəɔɔ ɛɚɜɌ-

ɒɑəɔɫ ɚɞɐɑɗɨəɚ Ɏɓɫɞɚɕ ɖɚɜɚəɌɜəɚɕ Ɍɜɞɑɜɔɔ. 

ȿɣɔɞɧɎɌɫ Ɏɝɑ ɛɜɔɎɑɐɑəəɧɑ Ɏɧɤɑ əɌɍɗɪɐɑ-

əɔɫ, ɖɚɞɚɜɧɑ ɝɎɔɐɑɞɑɗɨɝɞɎɟɪɞ ɚɍ ɚɛɜɑɐɑɗɑə-

əɚɕ ɐɔɝɖɚɜɐɌəɞəɚɝɞɔ ɘɑɒɐɟ ɎɔɓɟɌɗɨəɚɕ Ɏɑ-

ɗɔɣɔəɚɕ ɝɞɑəɚɓɌ, ɛɚ ɐɌəəɧɘ ȶȬȯ ɔ ɔɡ ɠɟəɖ-

ɢɔɚəɌɗɨəɧɘɔ ɛɚɖɌɓɌɞɑɗɫɘɔ ɛɚ ɐɌəəɧɘ ȻɉȾ, 

ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ɔ ɝɛɑɢɔɠɔɣəɚɝɞɨ ɐɌəəɚɕ 

ɘɑɞɚɐɔɖɔ, ɝɚɏɗɌɝəɚ ɚɢɑəɖɑ, ɛɜɚɎɑɐɑəəɚɕ əɌ 

əɌɤɑɕ ɖɚəɖɜɑɞəɚɕ ɏɜɟɛɛɑ ɛɌɢɔɑəɞɚɎ, əɑ 

ɛɜɑɎɧɝɔɗɔ 65% ɔ 80%, ɝɚɚɞɎɑɞɝɞɎɑəəɚ. 

ȺɍɜɌɥɌɑɞ ɞɌɖɒɑ ɎəɔɘɌəɔɑ ɎɧɝɚɖɌɫ 

ɞɚɣəɚɝɞɨ ɐɔɌɏəɚɝɞɔɖɔ ɝɞɑəɚɓɚɎ ȶȬ Ó75% 

(ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ɔ ɝɛɑɢɔɠɔɣəɚɝɞɨ 85% ɔ 

80% ɐɗɫ ȶȼ, ɝɚɚɞɎɑɞɝɞɎɑəəɚ) ɔ ɝɟɍɚɛɞɔɘɌɗɨ-

əɧɑ Ɏɑɗɔɣɔəɧ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɔ (45%) ɛɜɔ 

Ɏɧɝɚɖɚɕ ɝɛɑɢɔɠɔɣəɚɝɞɔ (80%) Ɏ ɏɜɟɛɛɑ ɛɚ-

ɏɜɌəɔɣəɧɡ ɝɞɑəɚɓɚɎ, ɣɞɚ ɝɎɫɓɌəɚ ɝ ɍɚɗɨɤɚɕ 

əɑɚɐəɚɜɚɐəɚɝɞɨɪ ɛɚɝɗɑɐəɑɕ ɏɜɟɛɛɧ.  

Ȯəɑɐɜɑəɔɑ Ɏ ɖɗɔəɔɣɑɝɖɟɪ ɛɜɌɖɞɔɖɟ 

ɘɑɞɚɐɚɎ ɔəɎɌɓɔɎəɚɕ ɚɢɑəɖɔ ɠɟəɖɢɔɚəɌɗɨ-

əɚɕ ɞɫɒɑɝɞɔ ɝɞɑəɚɓɚɎ, Ɏ ɣɌɝɞəɚɝɞɔ ɠɜɌɖɢɔ-

ɚəəɚɏɚ ɜɑɓɑɜɎɌ ɖɜɚɎɚɞɚɖɌ, ɛɚɓɎɚɗɔɗɚ Ɏ ɚɛɜɑ-

ɐɑɗɑəəɚɕ ɝɞɑɛɑəɔ ɜɑɤɔɞɨ ɐɌəəɟɪ ɛɜɚɍɗɑɘɟ ɔ 

ɚɞɚɕɞɔ ɚɞ ɌəɌɞɚɘɔɣɑɝɖɚɕ Ɏɑɗɔɣɔəɧ ɝɞɑəɚɓɌ 

ɖɌɖ ɚɞ ɑɐɔəɝɞɎɑəəɚɏɚ çɓɚɗɚɞɚɏɚ ɝɞɌəɐɌɜɞɌè 

ɛɜɚɏəɚɝɞɔɣɑɝɖɔ əɑɍɗɌɏɚɛɜɔɫɞəɚɕ ȴȭȽ. ȾɌ-

ɖɚɕ ɛɚɐɡɚɐ ɝɟɥɑɝɞɎɑəəɚ əɑ ɛɚɎɗɔɫɗ əɌ ɞɚɣ-

əɚɝɞɨ ɐɔɌɏəɚɝɞɔɖɔ Ɏ ɏɜɟɛɛɑ >75% ɝɞɑəɚɓɚɎ.  

ȾɌɖ S. Kajander ɔ ɝɚɌɎɞ. ɛɚɖɌɓɌɗɔ, ɣɞɚ ɛɜɔ 

əɌɗɔɣɔɔ ɎɧɜɌɒɑəəɚɏɚ ɛɚɜɌɒɑəɔɫ ȶȬ (ɝɞɑəɚɓ 

>90% ɔɗɔ ɚɖɖɗɪɓɔɫ ȶȬ) ɟ ɍɚɗɨɤɔəɝɞɎɌ ɛɌɢɔ-

ɑəɞɚɎ ɝ ȴȭȽ (40 ɔɓ 44 ɛɌɢɔɑəɞɚɎ ɝɚ ɝɞɑəɚɓɚɘ 

>50%), ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ɐɔɌɏəɚɝɞɔɖɔ ɛɚɜɌ-

ɒɑəɔɫ ɚɞɐɑɗɨəɚ Ɏɓɫɞɚɕ ȶȬ ɛɜɔ ɔɝɛɚɗɨɓɚɎɌ-

əɔɔ ȶȬȯ ɔ ɔəɎɌɓɔɎəɚɏɚ ɀȼȶ Ɏ ɖɌɣɑɝɞɎɑ ɜɑ-

ɠɑɜɑəɝəɚɏɚ ɘɑɞɚɐɌ, ɝɚɝɞɌɎɗɫɑɞ 95%, ɝɛɑɢɔ-

ɠɔɣəɚɝɞɨ ð 92%, ȻȻɂ 78%, ȺȻɂ 98% ɔ ɞɚɣ-

əɚɝɞɨ 92% [20]. Ƀɞɚ ɖɌɝɌɑɞɝɫ ɏɜɟɛɛɧ ɛɚɏɜɌ-

əɔɣəɧɡ ɝɞɑəɚɓɚɎ, ɞɚ ɛɜɔ ɔɓɘɑəɑəɔɔ ɜɑɠɑ-

ɜɑəɝəɚɏɚ ɘɑɞɚɐɌ ɞɚɣəɚɝɞɨ ɔɡ ɐɔɌɏəɚɝɞɔɖɔ 

ɎɚɓɜɌɝɞɌɑɞ ɝɟɥɑɝɞɎɑəəɚ ð ɝɚɏɗɌɝəɚ ɛɟɍɗɔɖɌ-

ɢɔɔ ɏɜɟɛɛɧ ɚɞɑɣɑɝɞɎɑəəɧɡ ɌɎɞɚɜɚɎ ɣɟɎɝɞɎɔ-

ɞɑɗɨəɚɝɞɨ ȻɉȾ-ɛɚɖɌɓɌɞɑɗɑɕ, ɝɚɚɞəɑɝɑəəɧɡ ɝ 

ɔəɎɌɓɔɎəɧɘ ɀȼȶ, ɛɚɓɎɚɗɫɑɞ ɐɔɠɠɑɜɑəɢɔɜɚ-

ɎɌɞɨ ɏɑɘɚɐɔəɌɘɔɣɑɝɖɔ ɓəɌɣɔɘɧɑ ɝɞɑəɚɓɧ ɝ 

ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨɪ 82% ɔ ɝɛɑɢɔɠɔɣəɚɝɞɨɪ 

77% [21].  

ȳɌɖɗɪɣɑəɔɑ.  

Ȯ ɢɑɗɚɘ, ɛɚɗɟɣɑəəɧɑ əɌɘɔ ɐɌəəɧɑ ɝɎɔ-

ɐɑɞɑɗɨɝɞɎɟɪɞ ɚ Ɏɧɝɚɖɚɕ ɔəɠɚɜɘɌɞɔɎəɚɝɞɔ 

ɘɑɞɚɐɌ, ɚɝəɚɎɌəəɚɏɚ əɌ ɖɚɗɔɣɑɝɞɎɑəəɚɕ 

ɚɢɑəɖɑ ɖɚɜɚəɌɜəɚɏɚ ɜɑɓɑɜɎɌ, Ɏ ɐɔɌɏəɚɝɞɔɖɑ 

ɛɚɜɌɒɑəɔɫ ɚɞɐɑɗɨəɚ Ɏɓɫɞɚɕ Ɍɜɞɑɜɔɔ. ȹɌɤɔ 

ɜɑɓɟɗɨɞɌɞɧ ɟɖɌɓɧɎɌɪɞ əɌ ɞɚ, ɣɞɚ ɛɚɖɌɓɌɞɑɗɔ 

əɑɔəɎɌɓɔɎəɚɕ ɚɢɑəɖɔ ȸȶ ɔ ɜɑɓɑɜɎɌ ɖɜɚɎɚ-

ɞɚɖɌ, ɛɚɗɟɣɑəəɧɑ ɛɜɔ ȻɉȾ ɝ 13N-Ɍɘɘɚəɔɑɘ, 

ɖɚɜɜɑɗɔɜɟɪɞ ɝ ɖɚɗɔɣɑɝɞɎɑəəɧɘɔ ɔɓɘɑɜɑəɔ-

ɫɘɔ ɝɞɑəɚɓɔɜɚɎɌəəɚɏɚ ɛɜɚɝɎɑɞɌ Ɍɜɞɑɜɔɔ ɛɜɔ 

ɖɚɜɚəɌɜəɚɕ ɌəɏɔɚɏɜɌɠɔɔ, Ɏ ɘɑəɨɤɑɕ ɝɞɑɛɑ-

əɔ Ɏ ɏɜɟɛɛɑ ɝɚ ɝɞɑəɚɓɌɘɔ 50%-70%. ȮɌɒəɚ 

ɚɞɘɑɞɔɞɨ, ɣɞɚ əɑɔəɎɌɓɔɎəɧɑ ɔɓɘɑɜɑəɔɫ ɘɔɚ-

ɖɌɜɐɔɌɗɨəɚɏɚ ɖɜɚɎɚɞɚɖɌ ɔ ɜɑɓɑɜɎɌ ɘɚɏɟɞ ɝ 

Ɏɧɝɚɖɚɕ ɞɚɣəɚɝɞɨ ɐɔɠɠɑɜɑəɢɔɜɚɎɌɞɨ ɖɚɜɚ-

əɌɜəɧɑ ɛɚɜɌɒɑəɔɫ Ɍɜɞɑɜɔɕ ɝɚ ɝɞɑəɚɓɚɘ ɚɞ 

75% ɐɚ 100%. ȺɣɑɎɔɐɑə ɞɌɖɒɑ ɛɚɞɑəɢɔɌɗ 

ɐɌəəɚɕ əɑɔəɎɌɓɔɎəɚɕ ɘɑɞɚɐɔɖɔ ɘɑɞɚɐɌ Ɏ 

ɟɞɚɣəɑəɔɔ ɏɑɘɚɐɔəɌɘɔɣɑɝɖɚɕ ɓəɌɣɔɘɚɝɞɔ 

ɛɚɏɜɌəɔɣəɧɡ ɝɞɑəɚɓɚɎ. ȿ əɑɖɚɞɚɜɧɡ, əɚ əɑ ɟ 

Ɏɝɑɡ ɛɌɢɔɑəɞɚɎ, əɌɜɟɤɑəɔɑ ɜɑɓɑɜɎɌ ɖɜɚɎɚ-

ɞɚɖɌ ɘɚɒɑɞ ɔɘɑɞɨ ɐɔɠɠɟɓəɧɕ ɡɌɜɌɖɞɑɜ, əɑ-

ɝɘɚɞɜɫ əɌ əɌɗɔɣɔɑ ɚɐəɚɕ ɔɗɔ ɐɎɟɡ ɩɛɔɖɌɜ-

ɐɔɌɗɨəɧɡ Ɍɜɞɑɜɔɕ ɍɑɓ ɌəɏɔɚɏɜɌɠɔɣɑɝɖɔɡ 

ɛɜɔɓəɌɖɚɎ ɌɞɑɜɚɝɖɗɑɜɚɓɌ. ȻɚɞɑəɢɔɌɗɨəɚ ɩɞɚ 

ɔɘɑɑɞ əɑɘɌɗɚɎɌɒəɚɑ ɓəɌɣɑəɔɑ ɐɗɫ ɎɧɫɎɗɑ-

əɔɫ ɓɌɍɚɗɑɎɌəɔɫ, ɝɚɛɜɚɎɚɒɐɌɪɥɑɏɚɝɫ ɘɔɖ-

ɜɚɢɔɜɖɟɗɫɞɚɜəɚɕ ɔɗɔ ɩəɐɚɞɑɗɔɌɗɨəɚɕ ɐɔɝ-

ɠɟəɖɢɔɑɕ ɐɔɠɠɟɓəɚɏɚ ɞɔɛɌ, Ɍ ɞɌɖɒɑ ɐɗɫ ɘɚ-

əɔɞɚɜɔəɏɌ ɛɜɚɏɜɑɝɝɔɜɚɎɌəɔɫ ɔɗɔ ɜɑɏɜɑɝɝɌ 

ɓɌɍɚɗɑɎɌəɔɫ əɌ ɠɚəɑ ɞɑɜɌɛɔɔ. 

ȴɝɞɚɣəɔɖ ɠɔəɌəɝɔɜɚɎɌəɔɫ ɔ ɖɚə-

ɠɗɔɖɞ ɔəɞɑɜɑɝɚɎ. 

ȬɎɞɚɜɧ ɐɌəəɚɕ ɝɞɌɞɨɔ ɛɚɐɞɎɑɜɐɔɗɔ ɚɞ-

ɝɟɞɝɞɎɔɑ ɠɔəɌəɝɚɎɚɕ ɛɚɐɐɑɜɒɖɔ ɔɝɝɗɑɐɚɎɌ-

əɔɫ ɔ ɖɚəɠɗɔɖɞɌ ɔəɞɑɜɑɝɚɎ, ɚ ɖɚɞɚɜɧɡ əɑɚɍ-

ɡɚɐɔɘɚ ɝɚɚɍɥɔɞɨ. 
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ɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. Ⱥɛɜɑɐɑɗɔɞɨ ɜɌɝɛɜɑɐɑɗɑəɔɑ ɖɌɗɨɢɔəɚɓɌ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ (ȶȶȬ) 

Ɏ ɟɓɍɑɖɝɖɚɕ ɛɚɛɟɗɫɢɔɔ Ɏ ɝɜɌɎəɑəɔɔ ɝ ɑɎɜɚɛɑɕɝɖɔɘ əɌɝɑɗɑəɔɑɘ əɌ ɍɌɓɑ ɛɌɢɔɑəɞɚɎ ɚɐ-

əɚɕ ɖɗɔəɔɖɔ, ɐɗɫ ɚɍɑɝɛɑɣɑəɔɫ ɔɝɡɚɐəɚɕ ɚɝəɚɎɧ ɐɗɫ ɍɚɗɑɑ ɖɜɟɛəɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɛɚ-

ɖɌɓɌɞɑɗɑɕ ȶȶȬ ɟ əɌɝɑɗɑəɔɫ ȿɓɍɑɖɔɝɞɌəɌ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. Ȯ ɔɝɝɗɑɐɚɎɌəɔɑ ɍɧɗ Ɏɖɗɪɣɑə 1541 ɛɌɢɔɑəɞ, ɔɓ əɔɡ ɘɟɒɣɔəɧ ð 

1093 (70,9%) ɛɌɢɔɑəɞɌ, ɒɑəɥɔəɧ ð 448 (29,1%).  Ƚɜɑɐəɔɕ ɎɚɓɜɌɝɞ ɘɟɒɣɔə ɝɚɝɞɌɎɔɗ 52,4 ɏɚɐɌ 

(Ñ10,6), ɝɜɑɐəɔɕ ɎɚɓɜɌɝɞ ɒɑəɥɔə ð 57,5 ɗɑɞ (Ñ9,9). ȻɜɑɚɍɗɌɐɌɗɔ ɗɔɢɌ ɌɓɔɌɞɝɖɔɡ əɌɢɔɚəɌɗɨəɚ-

ɝɞɑɕ ð 1356 (88%), ɑɎɜɚɛɑɕɢɧ ð 185 ɛɌɢɔɑəɞɚɎ (12%). ȴɝɝɗɑɐɚɎɌəɔɑ ɛɜɚɎɚɐɔɗɔ əɌ ȸȽȶȾ 

Brilliance 64 ɔ Brilliance i-CT 256 (Philips).  

ȼɑɓɟɗɨɞɌɞɧ ɔ ɚɍɝɟɒɐɑəɔɑ. ȿ 787 (51,1%) ɛɌɢɔɑəɞɚɎ ɔəɐɑɖɝ ɖɚɜɚəɌɜəɚɏɚ ɖɌɗɨɢɔəɚɓɌ 

(ȴȶȶ) ɜɌɎəɫɗɝɫ əɟɗɪ. ȻɌɢɔɑəɞɚɎ ɝ əɔɓɖɔɘ ȴȶȶ (1-100) ɍɧɗɚ 378 (24,5%) ɣɑɗɚɎɑɖ.  ȿɘɑɜɑəəɚ 

ɎɧɜɌɒɑəəɧɕ ȴȶȶ (100-400) əɌɍɗɪɐɌɗɝɫ Ɏ 211 ɝɗɟɣɌɫɡ (13,7%). ȻɌɢɔɑəɞɧ ɝ ȴȶȶ >400 ɝɚɝɞɌɎɔɗɔ 

əɌɔɘɑəɨɤɑɑ ɣɔɝɗɚ (n=165, 10,7%). ȻɚɖɌɓɌɞɑɗɨ əɟɗɑɎɚɏɚ ɖɌɗɨɢɔəɚɓɌ ɎɝɞɜɑɣɌɗɝɫ ɣɌɥɑ  Ɏ ɎɚɓɜɌɝɞ-

əɚɕ ɏɜɟɛɛɑ ɐɚ 40 ɗɑɞ (92,3%). Ȯ ɎɚɓɜɌɝɞəɧɡ ɏɜɟɛɛɌɡ 50-59 ɗɑɞ ɔ 60-69 ɗɑɞ əɌɍɗɪɐɌɗɔɝɨ ɝɌɘɧɑ 

Ɏɧɝɚɖɔɑ ɛɜɚɢɑəɞɧ ɛɌɢɔɑəɞɚɎ ɝ əɑəɟɗɑɎɧɘ ɛɚɖɌɓɌɞɑɗɑɘ ɖɌɗɨɢɔəɚɓɌ (n=278, 36,9% ɔ n=290, 

38,5% ɝɚɚɞɎɑɞɝɞɎɑəəɚ). ɉɞɚ ɛɚɐɞɎɑɜɒɐɌɑɞ, ɣɞɚ ȴȶȶ ɟɎɑɗɔɣɔɎɌɑɞɝɫ ɝ ɎɚɓɜɌɝɞɚɘ. ȿ ɘɟɒɣɔə Ɍɓɔ-

Ɍɞɝɖɔɡ əɌɢɔɚəɌɗɨəɚɝɞɑɕ əɌɍɗɪɐɌɗɔɝɨ ɍɚɗɑɑ əɔɓɖɔɑ ɛɚɖɌɓɌɞɑɗɔ ȶȶȬ Ɏ ɝɜɌɎəɑəɔɔ ɝ ɑɎɜɚɛɑɕɢɌɘɔ 

(əɑəɟɗɑɎɚɕ ɔəɐɑɖɝ 51,1% ɔ 62,3% ɝɚɚɞɎɑɞɝɞɎɑəəɚ). ȾɌɖɌɫ ɒɑ ɞɑəɐɑəɢɔɫ əɌɍɗɪɐɌɗɌɝɨ ɟ ɌɓɔɌɞɚɖ Ɏ 

ɝɜɌɎəɑəɔɔ ɝ ɒɑəɥɔəɌɘɔ ɑɎɜɚɛɑɕɝɖɔɡ əɌɢɔɚəɌɗɨəɚɝɞɑɕ (32,5% ɔ 44,4% ɝɚɚɞɎɑɞɝɞɎɑəəɚ).   

ȮɧɎɚɐɧ. ȹɌ ɛɚɖɌɓɌɞɑɗɔ ȶȶȬ ɓɌɘɑɞəɚ Ɏɗɔɫɪɞ ɎɚɓɜɌɝɞ, ɛɚɗ ɔ ɜɌɝɚɎɌɫ ɛɜɔəɌɐɗɑɒəɚɝɞɨ ɔɝ-

ɝɗɑɐɟɑɘɚɏɚ əɌɝɑɗɑəɔɫ. ȶɚɜɚəɌɜəɧɕ ɖɌɗɨɢɔəɚɓ ɟɎɑɗɔɣɔɎɌɑɞɝɫ ɝ ɎɚɓɜɌɝɞɚɘ, ɖɌɖ ɟ ɘɟɒɣɔə, ɞɌɖ ɔ 

ɟ ɒɑəɥɔə. ȼɌɝɛɜɚɝɞɜɌəɑəəɚɝɞɨ ɔ ɎɧɜɌɒɑəəɚɝɞɨ ɖɚɜɚəɌɜəɚɏɚ ɖɌɗɨɢɔəɚɓɌ ɚɖɌɓɌɗɔɝɨ əɔɒɑ ɟ ɗɔɢ 

ɌɓɔɌɞɝɖɔɡ əɌɢɔɚəɌɗɨəɚɝɞɑɕ Ɏ ɝɜɌɎəɑəɔɔ ɝ ɑɎɜɚɛɑɕɢɌɘɔ. 
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THE PREVALENCE OF CORONARY CALCIFICATION AMONG THE ADULT POPULATION OF 

THE REPUBLIC OF UZBEKISTAN 
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1- Fedorovich Klinikasi.  

2 - Tashkent postgraduate medical institute.  

3 - V.Vakhidov Republican Specialized Scientific Practical Medical Center  of Surgery. Tashkent, Uzbekistan.  

 

urpose. To determine the distribution of coronary artery calcium (CAC) among the Uzbek 

population versus the Europeans on the basis of patients at the same clinic, to provide an 

initial basis for a larger CAC score stu dy in Uzbekistan  

Material and Methods.   A total of 1541 patients were involved in our study, including 1093 

(70.9%) males, with an average age of 52.4 Ñ10.6 years, and 448 (29.1%) females, with an average 

age of 57.5 Ñ9.9 years. Persons of Asian nationalities prevailed ð 1356 (88%), Europeans accounted 

for 185 patients (12%). The study was carried out on the multidetector spiral CT scanners Brilliance 

64 and Brilliance i -CT 256 (PHILIPS).  

Results and Discussion.  The majority patients (n=787, 51.1%) had a z ero coronary artery 

calcium. 378 (24.5%) patients had low CAC rates (1 ð100). Moderate CAC rates (100 -400) were ob-

served in 211 cases (13.7%). Patients with CAC> 400 found the smallest number (n=165, 10.7%). 

Zero calcium level was more common (92.3%) in the  age group under 40 years. Coronary artery calci-

fication and prevalence steadily rose with the increasing age. Patients within the age groups of 50 ð59 

years and 60 ð69 years dominating the non -zero calcium score population (n=278, 36.9% and n=290, 

38.5%, re spectively). Asian males were found to have lower calcium levels compared to European 

males (non -zero calcium score 51.1% and 62.3% respectively), and the same trend was observed in 

Asian and European women (non -zero calcium score in 32.5% and 44.4% respec tively).  

Conclusion.  Findings from this study showed that the distribution of CAC was markedly af-

fected by the age, sex and race of our study population. CAC increases with age in both men and 

women. The prevalence and severity of coronary atherosclerosis appeared lower in Asian population 

compared with Europeans.   
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ɤɑɘɔɣɑɝɖɌɫ ɍɚɗɑɓəɨ ɝɑɜɐɢɌ (ȴȭȽ) 

ɫɎɗɫɑɞɝɫ ɚɝəɚɎəɚɕ ɛɜɔɣɔəɚɕ ɓɌɍɚ-

ɗɑɎɌɑɘɚɝɞɔ ɔ ɝɘɑɜɞəɚɝɞɔ Ɏɚ Ɏɝɑɘ 

ɘɔɜɑ, əɑɝɘɚɞɜɫ əɌ ɛɚɝɞɚɫəəɚɑ ɝɚ-

ɎɑɜɤɑəɝɞɎɚɎɌəɔɑ ɞɑɡəɚɗɚɏɔɕ ɑɬ 

ɐɔɌɏəɚɝɞɔɖɔ ɔ ɗɑɣɑəɔɫ [1]. Ȯ əɌɝɞɚɫɥɑɑ Ɏɜɑ-

ɘɫ Ɏ ȼɑɝɛɟɍɗɔɖɑ ȿɓɍɑɖɔɝɞɌə, əɌɜɫɐɟ ɝ ɢɑ-

ɜɑɍɜɚ-ɎɌɝɖɟɗɫɜəɚɕ ɛɌɞɚɗɚɏɔɑɕ ɔ ɚəɖɚɗɚɏɔɣɑ-

ɝɖɔɘɔ ɓɌɍɚɗɑɎɌəɔɫɘɔ, ȴȭȽ ɫɎɗɫɑɞɝɫ ɚɝəɚɎ-

əɚɕ ɛɜɔɣɔəɚɕ ɝɘɑɜɞəɚɝɞɔ. ȳɌ 2017 ɏɚɐ ɔɓ 

ɚɍɥɑɏɚ ɖɚɗɔɣɑɝɞɎɌ ɓɌɜɑɏɔɝɞɜɔɜɚɎɌəəɧɡ 

ɝɘɑɜɞɑɕ 59,9% (96738 ɝɗɟɣɌɑɎ) ɝɚɝɞɌɎɔɗɔ 

ɟɘɑɜɤɔɑ ɚɞ ɍɚɗɑɓəɑɕ ɝɔɝɞɑɘɧ ɖɜɚɎɚɚɍɜɌɥɑ-

əɔɫ. Ȼɚ ɐɌəəɧɘ ɏɚɝɟɐɌɜɝɞɎɑəəɚɏɚ ɖɚɘɔɞɑɞɌ 

ȼɑɝɛɟɍɗɔɖɔ ȿɓɍɑɖɔɝɞɌə, ɛɚ ɝɞɌɞɔɝɞɔɖɑ 2/3 

ɝɘɑɜɞɑɗɨəɧɡ ɔɝɡɚɐɚɎ ɚɞ ɝɑɜɐɑɣəɚ-

ɝɚɝɟɐɔɝɞɧɡ ɓɌɍɚɗɑɎɌəɔɕ ɝɜɑɐɔ ɗɔɢ ɎɚɓɜɌɝɞ-

əɚɕ ɏɜɟɛɛɧ  45-65 ɗɑɞ ɛɜɔɡɚɐɔɞɝɫ əɌ ɐɚɗɪ 

ȴȭȽ ɔ, ɚɝɚɍɑəəɚ, ɔəɠɌɜɖɞɌ ɘɔɚɖɌɜɐɌ. 

ȶɌɖ ɔɓɎɑɝɞəɚ, ɚɝəɚɎəɚɕ ɛɜɔɣɔəɚɕ Ɏɚɓ-

əɔɖəɚɎɑəɔɫ ɜɌɓɗɔɣəɧɡ ɠɚɜɘ ȴȭȽ ɫɎɗɫɑɞɝɫ 

Ɍɞɑɜɚɝɖɗɑɜɚɓ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ. Ȼɜɔ ɛɜɚ-

ɏɜɑɝɝɔɜɚɎɌəɔɔ Ɍɞɑɜɚɝɖɗɑɜɚɞɔɣɑɝɖɔɑ ɍɗɫɤɖɔ 

ɘɚɏɟɞ ɝɚɐɑɜɒɌɞɨ ɖɌɗɨɢɔɕ, ɝɗɑɐɚɎɌɞɑɗɨəɚ, ɚɍ-

əɌɜɟɒɑəɔɑ ɖɌɗɨɢɔəɔɜɚɎɌəəɧɡ ɚɣɌɏɚɎ əɌ 

ɝɞɑəɖɌɡ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ ɘɚɒɑɞ ɟɖɌɓɧ-

ɎɌɞɨ əɌ ȴȭȽ ɔ ɑɑ ɝɞɑɛɑəɨ [2].  

ȭɧɗɚ ɐɚɖɌɓɌəɚ, ɣɞɚ ȶȶȬ ɝɎɫɓɌə ɝ 

ɜɔɝɖɚɘ ɜɌɓɎɔɞɔɫ ȴȭȽ [3 - 5]. ȶɗɔəɔɣɑɝɖɔɑ 

ɘɚɐɑɗɔ, ɎɖɗɪɣɌɪɥɔɑ ɠɌɖɞɚɜɧ ɜɔɝɖɌ ɝɑɜ-

ɐɑɣəɚ-ɝɚɝɟɐɔɝɞɧɡ ɓɌɍɚɗɑɎɌəɔɕ, ɔɓɘɑəɑəɔɫ 

əɌ ɉȶȯ Ɏ ɛɚɖɚɑ ɔ ɖɌɗɨɢɔəɚɓ ɖɚɜɚəɌɜəɧɡ Ɍɜ-
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ɞɑɜɔɕ, ɫɎɗɫɪɞɝɫ ɍɚɗɑɑ ɢɑəəɧɘɔ Ɏ ɎɧɫɎɗɑəɔɔ 

ɛɌɢɔɑəɞɚɎ ɝ ɚɖɖɗɪɓɔɎəɧɘ ɛɚɜɌɒɑəɔɑɘ ɖɚ-

ɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ (ȶȬ) Ɏ ɝɜɌɎəɑəɔɔ ɞɚɗɨɖɚ 

ɗɔɤɨ ɝ  ɞɌɖɔɘɔ ɛɌɜɌɘɑɞɜɌɘɔ, ɖɌɖ ɎɚɓɜɌɝɞ, 

ɛɚɗ ɔ əɌɗɔɣɔɑ ɝɔɘɛɞɚɘɚɎ [6, 7].   

ȹɌɔɍɚɗɑɑ ɣɌɝɞɚ ɔɝɛɚɗɨɓɟɑɘɧɘ ɛɚɖɌɓɌ-

ɞɑɗɑɘ ȶȶȬ Ɏ ɗɔɞɑɜɌɞɟɜɑ ɫɎɗɫɑɞɝɫ ɔəɐɑɖɝ 

ȬɏɌɞɝɞɚəɌ, ɛɜɑɐɗɚɒɑəəɧɕ Ɏ 1990 ɏɚɐɟ ɐɗɫ 

ɖɚɗɔɣɑɝɞɎɑəəɚɕ ɚɢɑəɖɔ ɖɌɗɨɢɔəɚɓɌ ɘɑɞɚɐɚɘ 

ɩɗɑɖɞɜɚəəɚ-ɗɟɣɑɎɚɕ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌ-

ɠɔɔ [8]. ȰɌəəɧɕ ɛɚɖɌɓɌɞɑɗɨ ɔɓɘɑɜɫɑɞ ɖɚɗɔ-

ɣɑɝɞɎɚ ɖɌɗɨɢɔɫ Ɏ ɖɌɒɐɚɕ ɍɗɫɤɖɑ ɔ ɔɘɑɑɞ 

ɚɛɜɑɐɑɗɑəəɟɪ ɛɜɚɏəɚɝɞɔɣɑɝɖɟɪ ɢɑəəɚɝɞɨ Ɏ 

ɜɌɓɎɔɞɔɔ ȴȭȽ. ȴəɠɚɜɘɌɢɔɫ ɚ ȶȶȬ, ɛɚɗɟɣɑə-

əɌɫ ɝ ɛɚɘɚɥɨɪ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ, 

ɘɚɒɑɞ ɍɧɞɨ ɔɝɛɚɗɨɓɚɎɌəɌ ɐɗɫ ɚɢɑəɖɔ ɛɜɑ-

ɞɑɝɞɚɎɚɕ Ɏɑɜɚɫɞəɚɝɞɔ ɚɍɝɞɜɟɖɞɔɎəɚɏɚ ɛɚɜɌ-

ɒɑəɔɫ ȶȬ. Ȯ ɣɌɝɞəɚɝɞɔ, ɚɞɝɟɞɝɞɎɔɑ ɖɌɗɨɢɔ-

ɠɔɖɌɢɔɔ Ɏ ȶȬ (ɔəɐɑɖɝ ȬɏɌɞɝɞɚəɌ = 0) ɝɎɫɓɌəɚ 

ɝ əɔɓɖɚɕ ɜɌɝɛɜɚɝɞɜɌəɑəəɚɝɞɨɪ ɚɍɝɞɜɟɖɞɔɎ-

əɚɏɚ ɛɚɜɌɒɑəɔɫ (<5%) ɔ əɔɓɖɔɘ ɜɔɝɖɚɘ 

ɝɘɑɜɞɔ ɚɞ ɔəɠɌɜɖɞɌ ɘɔɚɖɌɜɐɌ (<1% ɏɚɐɚɎɚɏɚ 

ɜɔɝɖɌ) [9]. ȱɒɑɏɚɐəɧɑ ɝɗɟɣɌɔ əɑɍɗɌɏɚɛɜɔɫɞ-

əɧɡ ɩɛɔɓɚɐɚɎ ɟ ɛɌɢɔɑəɞɚɎ ɍɑɓ ɓəɌɣɔɞɑɗɨəɚɏɚ 

ɝɚɐɑɜɒɌəɔɫ ɖɌɗɨɢɔɫ Ɏ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɫɡ 

ɛɜɔɍɗɔɓɔɞɑɗɨəɚ 2 ɔɓ 1000. Ȼɜɔ ɔəɐɑɖɝɑ ɖɚ-

ɜɚəɌɜəɚɏɚ ɖɌɗɨɢɔəɚɓɌ (ȴȶȶ) >400 ɖɚɗɔɣɑɝɞɎɚ 

ɝɑɜɐɑɣəɧɡ ɛɜɔɝɞɟɛɚɎ ɎɚɓɜɌɝɞɌɑɞ Ɏ ɐɑɝɫɞɨ 

ɜɌɓ, ɣɞɚ ɝɚɚɞɎɑɞɝɞɎɟɑɞ 20-50 ɝɗɟɣɌɫɘ əɌ 1000 

ɛɌɢɔɑəɞɚɎ [10, 11]. ȺɐəɌɖɚ ɝɗɑɐɟɑɞ ɚɞɘɑɞɔɞɨ, 

ɣɞɚ ɎɔɓɟɌɗɔɓɌɢɔɫ ȶȶȬ əɑ ɔɝɖɗɪɣɌɑɞ ɖɚɜɚ-

əɌɜəɧɕ ɝɞɑəɚɓ, ɎɧɓɎɌəəɧɕ əɑ ɖɌɗɨɢɔəɔɜɚ-

ɎɌəəɧɘ Ɍɞɑɜɚɝɖɗɑɜɚɞɔɣɑɝɖɔɘ ɛɚɜɌɒɑəɔɑɘ 

[12].  

Ȼɚ ɐɌəəɧɘ ɜɌɓəɧɡ ɌɎɞɚɜɚɎ, ɜɌɝɛɜɚ-

ɝɞɜɌəɑəəɚɝɞɨ ɔ ɛɜɚɏəɚɝɞɔɣɑɝɖɌɫ ɢɑəəɚɝɞɨ 

ȴȶȶ ɔɘɑɑɞ ɞɑəɐɑəɢɔɪ ɎɌɜɨɔɜɚɎɌəɔɫ Ɏ ɓɌɎɔ-

ɝɔɘɚɝɞɔ ɚɞ ɩɞəɔɣɑɝɖɚɕ ɛɜɔəɌɐɗɑɒəɚɝɞɔ [13 - 

16]. ȹɌ ɝɑɏɚɐəɫɤəɔɕ ɐɑəɨ ɍɚɗɨɤɔəɝɞɎɚ ɔɝ-

ɝɗɑɐɚɎɌəɔɕ, ɝɎɫɓɌəəɧɡ ɝ ȶȶȬ, ɚɝəɚɎɌəɚ əɌ 

ɓɌɛɌɐəɧɡ ɛɚɛɟɗɫɢɔɫɡ. ȽɗɑɐɚɎɌɞɑɗɨəɚ, ɑɥɑ 

ɛɜɑɐɝɞɚɔɞ Ɏɧɫɝəɔɞɨ, ɫɎɗɫɪɞɝɫ ɗɔ ɔɓɘɑəɫɪ-

ɥɔɑɝɫ ɞɑəɐɑəɢɔɔ Ɏ ɚɞəɚɤɑəɔɔ əɌɗɔɣɔɫ ɔ 

ɝɞɑɛɑəɔ ɞɫɒɑɝɞɔ ɖɚɜɚəɌɜəɚɏɚ ɖɌɗɨɢɔəɚɓɌ 

ɚɞɎɑɞɝɞɎɑəəɧɘɔ ɓɌ ɩɞəɔɣɑɝɖɔɑ ɜɌɓɗɔɣɔɫ Ɏ 

ɜɔɝɖɑ ȴȭȽ, ɚɝɚɍɑəəɚ Ɏ ɌɓɔɌɞɝɖɔɡ ɛɚɛɟɗɫɢɔ-

ɫɡ. 

ɂɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ.  

Ȯ ɐɌəəɚɘ ɚɍɓɚɜɑ ɘɧ ɝɞɜɑɘɔɗɔɝɨ ɔɓɟ-

ɣɔɞɨ ɛɚɖɌɓɌɞɑɗɔ ȶȶȬ ɖɌɖ ɟ ɌɓɔɌɞɝɖɔɡ, ɞɌɖ ɔ 

ɟ ɑɎɜɚɛɑɕɝɖɔɡ əɌɢɔɚəɌɗɨəɚɝɞɑɕ, ɛɜɚɒɔɎɌɪ-

ɥɔɡ əɌ ɞɑɜɜɔɞɚɜɔɔ ȿɓɍɑɖɔɝɞɌəɌ, ɐɌɞɨ ɚɍɚɝ-

əɚɎɌəɔɑ ɖɗɔəɔɣɑɝɖɚɕ ɛɜɔɘɑəɔɘɚɝɞɔ ȴȶȶ 

ɐɗɫ ɛɜɚɏəɚɓɔɜɚɎɌəɔɫ ȴȭȽ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. 

Ȯ ɔɝɝɗɑɐɚɎɌəɔɑ ɍɧɗɔ Ɏɖɗɪɣɑəɧ ɛɌɢɔ-

ɑəɞɧ, əɌɛɜɌɎɗɑəəɧɑ Ɏ ɚɞɐɑɗɑəɔɑ ɗɟɣɑɎɚɕ ɐɔ-

Ɍɏəɚɝɞɔɖɔ ȽȻ ȺȺȺ çFedorovich Klinikasiè ɐɗɫ 

ɛɜɚɎɑɐɑəɔɫ ȸȽȶȾ-ɌəɏɔɚɏɜɌɠɔɣɑɝɖɚɏɚ ɔɝɝɗɑ-

ɐɚɎɌəɔɫ ɝɑɜɐɢɌ ɔ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ ɝ 

2012 ɛɚ 2018 ɏɏ. ȻɌɢɔɑəɞɧ ɍɧɗɔ əɌɛɜɌɎɗɑə-

əɧ ɔɓ ɜɌɓɗɔɣəɧɡ ɚɍɗɌɝɞɑɕ ȿɓɍɑɖɔɝɞɌəɌ ɔ  

ɘɑɐɔɢɔəɝɖɔɡ ɢɑəɞɜɚɎ. ȹɌ ɛɑɜɎɚɘ ɩɞɌɛɑ ɔɘ 

ɛɜɚɎɚɐɔɗɚɝɨ əɌɞɔɎəɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɐɗɫ ɛɚɐ-

ɝɣɑɞɌ ȴȶȶ. ȻɌɢɔɑəɞɧ ɍɧɗɔ ɚɛɜɑɐɑɗɑəɧ ɖɌɖ 

ɔɘɑɪɥɔɑ ɛɜɚɘɑɒɟɞɚɣəɧɕ ɜɔɝɖ ɜɌɓɎɔɞɔɫ 

ȴȭȽ, ɔɝɛɚɗɨɓɟɫ ɚɢɑəɖɟ ɜɔɝɖɌ ɛɚ Framingham 

[17]; ɎɖɗɪɣɌɗɔ ɛɌɢɔɑəɞɚɎ Ɏ ɎɚɓɜɌɝɞɑ 30 ɗɑɞ ɔ 

ɝɞɌɜɤɑ, ɞɑɡ, ɟ ɖɚɏɚ Ɏ ɐɚɛɚɗəɑəɔɔ ɍɧɗ ɚɐɔə ɔɓ 

ɠɌɖɞɚɜɚɎ ɜɔɝɖɌ: ɝɑɘɑɕəɧɕ ɌəɌɘəɑɓ ɝɑɜɐɑɣ-

əɚ-ɝɚɝɟɐɔɝɞɧɡ ɓɌɍɚɗɑɎɌəɔɕ, ɐɔɌɍɑɞ, ɏɔɛɑɜ-

ɞɚəɔɫ, ɐɔɝɗɔɛɔɐɑɘɔɫ, ɚɒɔɜɑəɔɑ, ɘɌɗɚɛɚ-

ɐɎɔɒəɧɕ ɚɍɜɌɓ ɒɔɓəɔ ɔ ɓɌɏɜɟɐɔəəɧɑ ɍɚɗɔ. 

Ȯ ɔɝɝɗɑɐɚɎɌəɔɑ ɍɧɗɔ Ɏɖɗɪɣɑəɧ ɖɌɖ ɛɌɢɔɑə-

ɞɧ ɌɓɔɌɞɝɖɔɡ əɌɢɔɚəɌɗɨəɚɝɞɑɕ (ɟɓɍɑɖɔ, ɖɌ-

ɓɌɡɔ, ɖɌɜɌɖɌɗɛɌɖɔ, ɖɔɜɏɔɓɧ, ɞɌɐɒɔɖɔ, ɖɚ-

ɜɑɕɢɧ), ɞɌɖ ɔ ɗɔɢɌ ɑɎɜɚɛɑɕɝɖɔɡ əɌɢɔɚəɌɗɨ-

əɚɝɞɑɕ (ɜɟɝɝɖɔɑ, ɟɖɜɌɔəɢɧ, ɍɑɗɚɜɟɝɧ, əɑɘɢɧ 

ɔ ɞ.ɐ.).  

ȴɝɝɗɑɐɚɎɌəɔɑ ɛɜɚɎɚɐɔɗɔ əɌ ɘɟɗɨɞɔɝ-

ɛɔɜɌɗɨəɧɡ ɖɚɘɛɨɪɞɑɜəɧɡ ɞɚɘɚɏɜɌɠɌɡ 

Brilliance 64, Brilliance i -CT 256 (Philips, 

Netherlands) ɝ əɌɛɜɫɒɑəɔɑɘ əɌ ɞɜɟɍɖɑ 100-

120 kV ɔ ɝɔɗɚɕ ɞɚɖɌ 60-80 mAs, ɖɚɗɗɔɘɌɢɔɑɕ 

32ɡ0,62 ɘɘ ɔ Ɏɜɑɘɑəɑɘ ɜɚɞɌɢɔɔ 0,33 ɝ. Ȱɗɫ 

ɛɚɐɝɣɑɞɌ ȴȶȶ ɝɖɌəɔɜɚɎɌəɔɑ ɛɜɚɔɓɎɑɐɑəɚ ɝ 

ɛɜɚɝɛɑɖɞɔɎəɚɕ ɉȶȯ-ɝɔəɡɜɚəɔɓɌɢɔɑɕ ɍɑɓ 

ɛɜɔɘɑəɑəɔɫ ɖɚəɞɜɌɝɞəɚɏɚ ɝɜɑɐɝɞɎɌ, ɝ ɞɚɗ-

ɥɔəɚɕ ɝɜɑɓɌ 2,5 ɘɘ. ȺɢɑəɖɌ ɖɌɗɨɢɔəɚɓɌ 

ɚɝɟɥɑɝɞɎɗɫɗɌɝɨ əɌ ɜɌɍɚɣɑɕ ɝɞɌəɢɔɔ EBW 

(Extended Brilliance Workstation) ɛɚ ɝɞɌə-

ɐɌɜɞəɚɕ ɘɑɞɚɐɔɖɑ ɚɛɔɝɌəəɚɕ Agatston et al. 

[8]. ȽɖɌəɔɜɚɎɌəɔɑ ɚɝɟɥɑɝɞɎɗɫɗɚɝɨ əɌ Ɏɐɚɡɑ 

ɚɞ ɟɜɚɎəɫ ɍɔɠɟɜɖɌɢɔɔ ɞɜɌɡɑɔ ɐɚ ɚɝəɚɎɌəɔɫ 

ɝɑɜɐɢɌ.  

ȰɌəəɧɑ ɔɓ Ɍəɖɑɞ ɍɧɗɔ ɎɎɑɐɑəɧ Ɏ 

Microsoft Excel (2010). ȳəɌɣɑəɔɫ ɖɌɗɨɢɔəɚɓɌ 

ɍɧɗɔ ɚɖɜɟɏɗɑəɧ ɔ ɛɚɗɟɣɑəəɧɑ ɐɌəəɧɑ ɍɧɗɔ 

ɜɌɓɍɔɞɧ əɌ ɣɑɞɧɜɑ ɖɌɞɑɏɚɜɔɔ. ȻɌɢɔɑəɞɧ ɝ 

əɑəɟɗɑɎɧɘ ȴȶȶ ɛɚ ɛɚɖɌɓɌɞɑɗɫɘ ɍɧɗɔ ɜɌɓɐɑ-

ɗɑəɧ ɛɚ ɝɞɑɛɑəɫɘ əɌ əɔɓɖɔɕ (1-100), ɝɜɑɐəɔɕ 

(100 -400) ɔ ɞɫɒɑɗɧɕ (>400) ɖɌɗɨɢɔəɚɓ.  

ȼɑɓɟɗɨɞɌɞɧ ɔ ɔɡ ɚɍɝɟɒɐɑəɔɑ.  

ȳɌ ɛɑɜɔɚɐ 2012-2018 ɏɏ. ɍɧɗɚ ɛɜɚɎɑɐɑ-

əɚ 1541 ȸȽȶȾ-ɔɝɝɗɑɐɚɎɌəɔɕ əɌ əɌɗɔɣɔɑ 

ȶȶȬ. ɁɌɜɌɖɞɑɜɔɝɞɔɖɔ ɔɝɝɗɑɐɚɎɌəəɚɕ ɛɚɛɟ-

ɗɫɢɔɔ ɛɜɔɎɑɐɑəɧ Ɏ ɞɌɍɗɔɢɑ ʈ1. ȻɌɢɔɑəɞɧ, ɟ 

ɖɚɞɚɜɧɡ ɖɚɜɚəɌɜəɧɑ Ɍɜɞɑɜɔɔ əɑ ɍɧɗɔ ɛɚɜɌ-

ɒɑəɧ Ɍɞɑɜɚɝɖɗɑɜɚɞɔɣɑɝɖɔɘ ɛɜɚɢɑɝɝɚɘ (əɑ 

əɌɍɗɪɐɌɗɚɝɨ əɔ ɘɫɏɖɔɡ, əɔ ɖɌɗɨɢɔəɔɜɚɎɌə-

əɧɡ ɍɗɫɤɑɖ), ɝɚɝɞɌɎɔɗɔ 560 ɣɑɗɚɎɑɖ (36,3%). 

Ȯ ɔɝɝɗɑɐɚɎɌəəɚɕ əɌɘɔ ɛɚɛɟɗɫɢɔɔ ɛɜɑɚɍɗɌɐɌ-

ɗɔ ɗɔɢɌ ɌɓɔɌɞɝɖɔɡ əɌɢɔɚəɌɗɨəɚɝɞɑɕ (n=1356, 

88%), ɑɎɜɚɛɑɕɢɧ ɝɚɝɞɌɎɔɗɔ 185 ɛɌɢɔɑəɞɚɎ 

(12%). ȻɌɢɔɑəɞɧ ɛɚɝɗɑ ɝɞɑəɞɔɜɚɎɌəɔɫ ȶȬ ɔ 

ɛɜɚɎɑɐɑəəɧɡ ɤɟəɞɔɜɟɪɥɔɡ ɚɛɑɜɌɢɔɕ Ɏ ɔɝ-

ɝɗɑɐɚɎɌəɔɑ əɑ ɍɧɗɔ Ɏɖɗɪɣɑəɧ, ɞɑɘ ɝɌɘɧɘ 

ɛɚɐɝɣɑɞ  ɖɚɜɚəɌɜəɚɏɚ  ɖɌɗɨɢɔəɚɓɌ ɔɘ əɑ ɛɜɚ- 
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ɔɓɎɚɐɔɗɝɫ.  

Ȯ ɖɌɣɑɝɞɎɑ ɚɝəɚɎəɧɡ ɠɌɖɞɚɜɚɎ ɝɑɜɐɑɣ-

əɚ-ɝɚɝɟɐɔɝɞɚɏɚ ɜɔɝɖɌ ɜɌɝɝɘɌɞɜɔɎɌɗɔɝɨ ɚɒɔ-

ɜɑəɔɑ, ɖɟɜɑəɔɑ, ɌɜɞɑɜɔɌɗɨəɌɫ ɏɔɛɑɜɞɑəɓɔɫ 

(Ȭȯ), əɌɗɔɣɔɑ ɝɌɡɌɜəɚɏɚ ɐɔɌɍɑɞɌ (ȽȰ), ɏɔɛɑɜ-

ɡɚɗɑɝɞɑɜɔəɑɘɔɫ ɔ ɝɑɘɑɕəɧɕ ɌəɌɘəɑɓ ȴȭȽ. 

ȹɌɔɍɚɗɑɑ ɣɌɝɞɚ ɎɝɞɜɑɣɌɗɔɝɨ ɞɌɖɔɑ ɠɌɖɞɚɜɧ 

ɜɔɝɖɌ, ɖɌɖ ɏɔɛɑɜɡɚɗɑɝɞɑɜɔəɑɘɔɫ (42,3%) ɔ 

ɌɜɞɑɜɔɌɗɨəɌɫ ɏɔɛɑɜɞɑəɓɔɫ (38,7%).  

ȻɌɢɔɑəɞɧ ɍɧɗɔ ɜɌɓɐɑɗɑəɧ əɌ ɏɜɟɛɛɧ 

ɛɚ ɎɚɓɜɌɝɞɟ. ȭɚɗɨɤɔəɝɞɎɚ ɔɓ əɔɡ əɌɡɚɐɔɗɔɝɨ 

Ɏ ɎɚɓɜɌɝɞəɚɕ ɏɜɟɛɛɑ 5-59 ɗɑɞ (n=539, 35%), 

ɓɌ əɔɘɔ ɛɚ ɖɚɗɔɣɑɝɞɎɟ ɝɗɑɐɚɎɌɗɔ ɛɌɢɔɑəɞɧ Ɏ 

ɎɚɓɜɌɝɞəɚɕ ɏɜɟɛɛɑ 60-69 ɗɑɞ (n=421, 27,3%). 

ȶɚɗɔɣɑɝɞɎɚ ɚɍɝɗɑɐɚɎɌəəɧɡ ɍɚɗɨəɧɡ ɝɞɌɜɤɑ 

70 ɗɑɞ ɍɧɗɚ ɘɔəɔɘɌɗɨəɧɘ ɔ ɝɚɝɞɌɎɗɫɗɚ 5,1% 

(n=79). Ȯ ɞɌɍɗɔɢɑ ʈ2 ɚɞɜɌɒɑəɚ ɜɌɝɛɜɑɐɑɗɑ-

əɔɑ ɛɌɢɔɑəɞɚɎ ɛɚ ɎɚɓɜɌɝɞɟ. 

ȿ ɍɚɗɨɤɔəɝɞɎɌ ɛɌɢɔɑəɞɚɎ ɖɌɗɨɢɔəɔɜɚ-

ɎɌəəɧɡ Ɍɞɑɜɚɝɖɗɑɜɚɞɔɣɑɝɖɔɡ ɍɗɫɤɑɖ (ȶȬȽȭ) 

əɑ əɌɍɗɪɐɌɗɚɝɨ (n=787, 51,1%), ɞ.ɑ. ɔəɐɑɖɝ 

ɖɌɗɨɢɔəɚɓɌ ɜɌɎəɫɗɝɫ əɟɗɪ. Ƚɡɚɒɔɑ ɜɑɓɟɗɨɞɌ-

ɞɧ ɍɧɗɔ ɛɚɗɟɣɑəɧ ɟ ɐɜɟɏɔɡ ɔɝɝɗɑɐɚɎɌɞɑɗɑɕ 

[13, 15, 18]. ȻɌɢɔɑəɞɚɎ ɝ əɔɓɖɔɘ ȴȶȶ (ɛɚɖɌ-

ɓɌɞɑɗɔ Ɏ ɐɔɌɛɌɓɚəɑ 1-100) ɍɧɗɚ  378 (24,5%) 

ɣɑɗɚɎɑɖ.  ȿɘɑɜɑəɚ ɎɧɜɌɒɑəəɧɕ ɖɌɗɨɢɔəɚɓ 

ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ (ɐɔɌɛɌɓɚə 100-400) 

əɌɍɗɪɐɌɗɝɫ ɟ ɛɌɢɔɑəɞɚɎ Ɏ 211 ɝɗɟɣɌɫɡ 

(13,7%). ȻɌɢɔɑəɞɧ ɝ ȴȶȶ >400 ɝɚɝɞɌɎɔɗɔ 

əɌɔɘɑəɨɤɑɑ ɣɔɝɗɚ (n=165, 10,7%) ɖɌɖ ɛɚɖɌ-

ɓɌəɚ əɌ ɜɔɝɟəɖɑ 1.  

ȳɌɎɔɝɔɘɚɝɞɨ ȴȶȶ ɚɞ ɛɚɗɌ. 

ȿ ɍɚɗɨɤɔəɝɞɎɌ ɘɟɒɣɔə ȴȶȶ ɍɧɗ ɜɌɎɑə 

0 (n = 495, 45%). Ƀɔɝɗɚ ɛɌɢɔɑəɞɚɖ ɝ əɟɗɑɎɧɘ 

ɖɌɗɨɢɔəɚɓɚɘ ɛɜɑɎɌɗɔɜɚɎɌɗɚ Ɏ ɛɜɚɢɑəɞəɚɘ 

ɝɚɚɞəɚɤɑəɔɔ (65,8%, n=295) ɛɚ ɝɜɌɎəɑəɔɪ ɝ 

ɞɌɖɚɎɧɘ ɛɚɖɌɓɌɞɑɗɑɘ ɟ ɗɔɢ ɘɟɒɝɖɚɏɚ ɛɚɗɌ, 

ɛɚɐɣɑɜɖɔɎɌɫ ɞɚɞ ɠɌɖɞ, ɣɞɚ ɖɌɗɨɢɔəɚɓ ȶȬ 

ɎɝɞɜɑɣɌɑɞɝɫ ɣɌɥɑ ɟ ɘɟɒɣɔə. ȿ ɍɚɗɨɤɚɏɚ ɣɔɝ-

ɗɌ ɘɟɒɣɔə ȴȶȶ ɍɧɗ Ɏ ɐɔɌɛɌɓɚəɑ 1-100 

(n=289, 26,4%). ȬəɌɗɚɏɔɣəɌɫ ɞɑəɐɑəɢɔɫ 

əɌɍɗɪɐɌɗɌɝɨ Ɏ ɒɑəɝɖɚɕ ɛɚɛɟɗɫɢɔɔ (n=89, 

19,9%).  ȳəɌɣɑəɔɑ P (P-value) ɐɗɫ ɐɌəəɚɏɚ 

ɜɌɝɛɜɑɐɑɗɑəɔɫ ɝɚɝɞɌɎɗɫɗɚ 0,002. ȿ ɘɟɒɣɔə 

ɟɘɑɜɑəəɚ ɎɧɜɌɒɑəəɧɑ (100-400) ɔ ɎɧɜɌ-

ɒɑəəɧɑ ɛɚɖɌɓɌɞɑɗɔ (>400) ɖɌɗɨɢɔəɚɓɌ 

əɌɍɗɪɐɌɗɔɝɨ ɛɜɔɘɑɜəɚ Ɏ ɜɌɎəɚɘ ɝɚɚɞəɚɤɑ-

əɔɔ (15,5% ɔ 13,1%). ȿ ɒɑəɥɔə ɟɘɑɜɑəəɚ 

ɎɧɜɌɒɑəəɧɕ ɖɌɗɨɢɔəɚɓ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ 

əɌɍɗɪɐɌɗɝɫ ɛɚɣɞɔ Ɏ 2 ɜɌɓɌ ɣɌɥɑ, ɣɑɘ ɎɧɜɌ-

ɒɑəəɧɑ ɛɜɚɫɎɗɑəɔɫ (9,4% ɔ 4,9% ɝɚɚɞɎɑɞ-

ɝɞɎɑəəɚ). Ȯ ɔɝɝɗɑɐɚɎɌəɔɔ McClelland ɔ ɝɚɌɎɞ. 

ɍɧɗɚ ɓɌɠɔɖɝɔɜɚɎɌəɚ ɝɡɚɐəɚɑ ɝɚɚɞəɚɤɑəɔɑ, 

ɝɎɔɐɑɞɑɗɨɝɞɎɟɪɥɑɑ ɚ  Ɏɑɜɚɫɞəɚɝɞɔ  ɍɚɗɑɑ Ɏɧ- 

ȾɌɍɗɔɢɌ ʈ1.     ȴɝɡɚɐəɧɑ ɐɌəəɧɑ 

ɛɌɢɔɑəɞɚɎ. 
ʇʘʨʘʤʝʪʨʳ  ɼʘʥʥʳʝ  

ʂʦʣʠʯʝʩʪʚʦ ʧʘʮʠʝʥʪʦʚ  1541 

ʄʫʞʯʠʥʳ 1093 (70,9%) 

ɺʦʟʨʘʩʪ ʤʫʞʯʠʥ, ʣʝʪ 52,4 Ñ 10,6 

ɺʦʟʨʘʩʪ ʞʝʥʱʠʥ, ʣʝʪ 57,5 Ñ 9,9 

ʀʄʊ  26,6 Ñ 3,7 

ɻʠʧʝʨʭʦʣʝʩʪʝʨʠʥʵʤʠʷ  652 (42,3) 

ʂʫʨʝʥʠʝ 341 (22,1) 

ɸɻ 596 (38,7) 

ʉɼ 163 (10,6) 

ʉʝʤʝʡʥʳʡ ʘʥʘʤʥʝʟ ʀɹʉ 324 (21) 

ʀɹʉ  981 (63,6) 

ʇʝʨʝʥʝʩʝʥʥʳʡ ʀʄ ʚ ʘʥʘʤʥʝʟʝ 172 (10,8) 
 

   
 

ȾɌɍɗɔɢɌ ʈ2.     ɁɌɜɌɖɞɑɜɔɝɞɔɖɌ ɔɓɟɣɌɑɘɚɕ ɛɚɛɟɗɫɢɔɔ. 

 ʄʫʞʯʠʥʳ ɾʝʥʱʠʥʳ  ɺʩʝʛʦ  

 n % n % n % 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ 

ʧʘʮʠʝʥʪʦʚ ʧʦ ʚʦʟʨʘʩʪʫ   

    

ʜʦ 40 ʣʝʪ 131 12.0 24 5.4 155 10.1 

40-49 279 25.5 68 15.2 347 22.5 

50-59 378 34.5 152 33.9 539 35.0 

60-69 250 22.8 171 38.2 421 27.3 

70 ʣʝʪ ʠ ʙʦʣʝʝ  46 4.2 33 7.3 79 5.1 

  1093  448  1541  

ʈʘʩʘ        

ʘʟʠʘʪʳ 971  385  1356 88 

ʝʚʨʦʧʝʡʮʳ 122  63  185 12 
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ɝɚɖɚɕ ɜɌɝɛɜɚɝɞɜɌəɑəəɚɝɞɔ ȶȶȬ ɝɜɑɐɔ ɘɟɒ-

ɣɔə Ɏ ɝɜɌɎəɑəɔɔ ɝ ɒɑəɥɔəɌɘɔ [19]. ȼɑɓɪɘɑ 

ɜɌɝɛɜɑɐɑɗɑəɔɫ ɛɚɖɌɓɌəɚ Ɏ ɞɌɍɗɔɢɑ ʈ3.  

ȹɌ ɜɔɝɟəɖɑ 2 ɛɚɖɌɓɌəɌ ɐɌɗɨəɑɕɤɌɫ 

ɝɞɜɌɞɔɠɔɖɌɢɔɫ ɛɌɢɔɑəɞɚɎ ɝ əɑəɟɗɑɎɧɘ ɛɚ-

ɖɌɓɌɞɑɗɑɘ ȴȶȶ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɛɚɗɌ. ȭɚɗɨ-

ɤɔəɝɞɎɚ ɘɟɒɣɔə ɔ ɒɑəɥɔə Ɏ ɜɌɘɖɌɡ ɐɌəəɚɕ 

ɝɞɜɌɞɔɠɔɖɌɢɔɔ ɔɘɑɗɔ əɔɓɖɔɑ ɛɚɖɌɓɌɞɑɗɔ 

ɖɌɗɨɢɔəɚɓɌ (1-100), ɝɚɝɞɌɎɔɎ 48% ɔ 58% ɝɚ-

ɚɞɎɑɞɝɞɎɑəəɚ.  

ȸɌɖɝɔɘɌɗɨəɧɕ ȴȶȶ ɟ ɘɟɒɣɔə ɝɚɝɞɌɎɔɗ 

4591, ɟ ɒɑəɥɔə ð 1956. ȸɌɖɝɔɘɌɗɨəɌɫ ɛɗɚ-

ɥɌɐɨ ȶȬȽȭ ɟ ɘɟɒɣɔə ɝɚɝɞɌɎɔɗɌ 1781 ɘɘ2, ɟ 

ɒɑəɥɔə ð 642 ɘɘ2.  

ȳɌɎɔɝɔɘɚɝɞɨ ȴȶȶ ɚɞ ɎɚɓɜɌɝɞɌ. 

ȶɌɖ ɔ ɚɒɔɐɌɗɚɝɨ, ɛɚɖɌɓɌɞɑɗɨ əɟɗɑɎɚɏɚ 

ȴȶȶ ɎɝɞɜɑɣɌɗɝɫ ɣɌɥɑ Ɏ ɎɚɓɜɌɝɞəɚɕ ɏɜɟɛɛɑ ɐɚ 

40 ɗɑɞ (92,3%). Ⱥɞəɚɝɔɞɑɗɨəɚ ɜɌɎəɧɑ ɛɜɚ-

ɢɑəɞəɧɑ ɝɚɚɞəɚɤɑəɔɫ ɛɌɢɔɑəɞɚɎ ɝ əɔɓɖɔɘ 

ȴȶȶ (1-100)  əɌɍɗɪɐɌɗɔɝɨ  ɎɚɓɜɌɝɞəɧɡ ɏɜɟɛ-

ɛɌɡ 50-59, 60 -69 ɔ ɍɚɗɑɑ 70 ɗɑɞ (27,1%, 28,9% 

ɔ 30,4% ɝɚɚɞɎɑɞɝɞɎɑəəɚ). ȻɚɖɌɓɌɞɑɗɔ ɟɘɑɜɑ-

əɚ ɎɧɜɌɒɑəəɚɏɚ ɔ ɎɧɜɌɒɑəəɚɏɚ ȴȶȶ Ɏɝɞɜɑ-

ɣɌɗɔɝɨ Ɏ ɍɚɗɨɤɑɘ ɛɜɚɢɑəɞɑ ɝɗɟɣɌɑɎ Ɏ Ɏɚɓ-

ɜɌɝɞəɧɡ ɏɜɟɛɛɌɡ 60-69 ɗɑɞ (20% ɔ 24% ɝɚɚɞ-

ɎɑɞɝɞɎɑəəɚ) ɔ ɍɚɗɑɑ 70 ɗɑɞ  (20% ɔ 21,1%). 

ȳəɌɣɑəɔɑ P ɐɗɫ ɜɌɝɛɜɑɐɑɗɑəɔɫ ɝɚɝɞɌɎɔɗɚ 

<0,001. ɉɞɚ ɐɚɛɚɗəɔɞɑɗɨəɚ ɛɚɐɞɎɑɜɒɐɌɑɞ 

əɌɍɗɪɐɑəɔɑ, ɝɐɑɗɌəəɚɑ McClelland ɝ ɝɚɌɎɞɚ-

ɜɌɘɔ [19], ɣɞɚ ȴȶȶ ɟɎɑɗɔɣɔɎɌɑɞɝɫ ɝ ɎɚɓɜɌɝ-

ɞɚɘ. Ȯ ɞɌɍɗɔɢɑ ʈ4 ɛɜɔɎɚɐɔɞɝɫ ɝɎɚɐəɌɫ ɔə-

ɠɚɜɘɌɢɔɫ ɚ ɜɌɝɛɜɑɐɑɗɑəɔɔ ȴȶȶ Ɏ ɓɌɎɔɝɔɘɚ-

ɝɞɔ ɚɞ ɎɚɓɜɌɝɞɌ ɛɌɢɔɑəɞɚɎ. ȰɌɗɨəɑɕɤɌɫ 

ɝɞɜɌɞɔɠɔɖɌɢɔɫ ɛɌɢɔɑəɞɚɎ ɝ əɑəɟɗɑɎɧɘ ȴȶȶ 

Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɎɚɓɜɌɝɞɌ ɛɚɖɌɓɌɗɌ, ɣɞɚ Ɏ 

ɎɚɓɜɌɝɞəɧɡ ɏɜɟɛɛɌɡ 50-59 ɗɑɞ ɔ 60-69 ɗɑɞ 

əɌɍɗɪɐɌɗɔɝɨ ɝɌɘɧɑ Ɏɧɝɚɖɔɑ ɛɜɚɢɑəɞɧ ɛɌɢɔ-

ɑəɞɚɎ ɝ əɑəɟɗɑɎɧɘ ɛɚɖɌɓɌɞɑɗɑɘ ȴȶȶ (n=278, 

36,9% ɔ n=290, 38,5% ɝɚɚɞɎɑɞɝɞɎɑəəɚ), ɖɌɖ 

ɛɚɖɌɓɌəɚ əɌ ɜɔɝɟəɖɑ 3. ȰɌəəɧɑ ɝɎɔɐɑɞɑɗɨ-

ɝɞɎɟɪɞ ɚ ɞɚɘ, ɣɞɚ ɖɌɗɨɢɔəɚɓ ɖɚɜɚəɌɜəɧɡ Ɍɜ-

ɞɑɜɔɕ ɟɎɑɗɔɣɔɎɌɑɞɝɫ ɝ ɎɚɓɜɌɝɞɚɘ.  

Ȯ ɜɌɍɚɞɑ ȶɌɣɟɜɔəɚɕ ȿ.ȹ. ɔ ɝɚɌɎɞ. [20] 

ɍɧɗ ɝɐɑɗɌə ɝɜɌɎəɔɞɑɗɨəɧɕ ɌəɌɗɔɓ ɜɌɝɛɜɚ-

ɝɞɜɌəɑəəɚɝɞɔ ɖɌɗɨɢɔəɚɓɌ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑ-

ɜɔɕ ɟ ɗɔɢ, ɛɜɚɒɔɎɌɪɥɔɡ əɌ ɞɑɜɜɔɞɚɜɔɔ ȳɌ- 

 

ȼɔɝ. 1 (Fig. 1) 

ȼɔɝ. 1.    ȰɔɌɏɜɌɘɘɌ.  

ȻɚɖɌɓɌɞɑɗɔ ɔəɐɑɖɝɌ ɖɚɜɚəɌɜəɚɏɚ ɖɌɗɨɢɔəɚɓɌ Ɏ 

ɔɝɝɗɑɐɟɑɘɚɕ ɛɚɛɟɗɫɢɔɔ.  

Fig. 1.    Diagram.  

Distribution of calcium score in study population.  

 

ȼɔɝ. 2 (Fig. 2) 

ȼɔɝ. 2.    ȰɔɌɏɜɌɘɘɌ.  

ȼɌɝɛɜɑɐɑɗɑəɔɑ ɛɌɢɔɑəɞɚɎ ɝ ɖɌɗɨɢɔəɚɓɚɘ ɖɚɜɚ-

əɌɜəɧɡ Ɍɜɞɑɜɔɕ ɛɚ ɛɚɗɚɎɚɕ ɛɜɔəɌɐɗɑɒəɚɝɞɔ.  

Fig. 2.    Diagram.  

Stratification of patients with non -zero calcium 

score according to gender.  

ȾɌɍɗɔɢɌ ʈ3.      ȻɚɖɌɓɌɞɑɗɔ ȴȶȶ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɛɚɗɌ.  

ʇʦʣ ʀʂʂ, n(%) ɺʩʝʛʦ,n(%) P-value 

 0 1-100 100-400 >400   

ʄʫʞʯʠʥʳ 492 (45) 289 (26,4) 169 (15,5) 143(13,1) 1093 (100) 0,002 

ɾʝʥʱʠʥʳ 295(65,8) 89 (19,9) 42 (9,4) 22 (4,9) 448 (100)  

ɺʩʝʛʦ 787(51,1) 378(24,5) 211(13,7) 165(10,7) 1541(100)  
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ɛɌɐəɚɕ Ƚɔɍɔɜɔ. Ȯ ɐɌəəɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɍɧ-

ɗɚ ɚɞɘɑɣɑəɚ ɜɌɓɗɔɣɔɑ ɞɜɑəɐɌ ɟɎɑɗɔɣɑəɔɫ ɣɌ-

ɝɞɚɞɧ ȴȶȶ ɝ ɟɎɑɗɔɣɑəɔɑɘ ɎɚɓɜɌɝɞɌ. ȱɝɗɔ ɐɗɫ 

ɘɟɒɣɔə ɞɜɑəɐ ɔɘɑɗ ɗɔəɑɕəɟɪ əɌɛɜɌɎɗɑə-

əɚɝɞɨ, ɞɚ ɐɗɫ ɒɑəɥɔə ɚɞɘɑɣɌɗɝɫ ɚɞəɚɝɔɞɑɗɨ-

əɧɕ çɝɛɌɐè əɌ ɟɜɚɎəɑ ɝɜɑɐəɑɕ ɎɚɓɜɌɝɞəɚɕ 

ɏɜɟɛɛɧ.  

ȳɌɎɔɝɔɘɚɝɞɨ ȴȶȶ ɚɞ ɜɌɝɚɎɚɕ ɛɜɔəɌɐ-

ɗɑɒəɚɝɞɔ.  

ȼɌɓɗɔɣɔɫ Ɏ ɛɚɖɌɓɌɞɑɗɫɡ ȶȶȬ ɞɌɖɒɑ ɍɧ-

ɗɔ ɎɧɫɎɗɑəɧ ɛɜɔ ɜɌɝɛɜɑɐɑɗɑəɔɔ ɛɌɢɔɑəɞɚɎ 

ɛɚ ɩɞəɔɣɑɝɖɚɕ ɛɜɔəɌɐɗɑɒəɚɝɞɔ. ȿ ɍɚɗɨɤɔə-

ɝɞɎɌ ɘɟɒɣɔə ɌɓɔɌɞɝɖɔɡ əɌɢɔɚəɌɗɨəɚɝɞɑɕ 

ȴȶȶ ɍɧɗ ɜɌɎɑə 0 (n=446, 45,9%). ȾɚɏɐɌ ɖɌɖ ɟ 

ɘɟɒɣɔə ɑɎɜɚɛɑɕɢɑɎ ɛɚɖɌɓɌɞɑɗɔ əɟɗɑɎɚɏɚ 

ɖɌɗɨɢɔəɚɓɌ əɌɍɗɪɐɌɗɔɝɨ Ɏ ɘɑəɨɤɑɘ ɛɜɚ-

ɢɑəɞəɚɘ ɝɚɚɞəɚɤɑəɔɔ (37,7%, n=46). ȹɔɓɖɔɑ 

ɛɚɖɌɓɌɞɑɗɔ ȴȶȶ ɎɝɞɜɑɣɌɗɔɝɨ ɟ ɘɟɒɣɔə ɛɜɔ-

ɍɗɔɓɔɞɑɗɨəɚ Ɏ ɚɐɔəɌɖɚɎɧɡ ɝɚɚɞəɚɤɑəɔɫɡ 

(26,4% ɟ ɌɓɔɌɞɚɎ ɔ 27% ɟ ɑɎɜɚɛɑɕɢɑɎ). ȺɐəɌ-

ɖɚ ɟ ɘɟɒɣɔə ɌɓɔɌɞɝɖɔɡ əɌɢɔɚəɌɗɨəɚɝɞɑɕ 

ɟɘɑɜɑəɚ ɎɧɜɌɒɑəəɧɕ ɔ ɎɧɜɌɒɑəəɧɕ ɖɌɗɨ-

ɢɔəɚɓ ɎɝɞɜɑɣɌɗɝɫ ɜɑɒɑ (12,8% ɔ 12,8%) Ɏ 

ɝɜɌɎəɑəɔɔ ɝ ɑɎɜɚɛɑɕɢɌɘɔ (19,7% ɔ 15,6% 

ɝɚɚɞɎɑɞɝɞɎɑəəɚ).   

ȿ ɘɟɒɣɔə ɌɓɔɌɞɝɖɔɡ əɌɢɔɚəɌɗɨəɚɝɞɑɕ 

ȴȶȶ Ɏ ɝɜɑɐəɑɘ ɝɚɝɞɌɎɔɗ 189,3 (Ñ311,1), ɞɚɏɐɌ 

ɖɌɖ ɟ ɑɎɜɚɛɑɕɢɑɎ ɐɌəəɧɕ ɛɚɖɌɓɌɞɑɗɨ ɜɌɎ-

əɫɗɝɫ 233,6 (Ñ324,8). ȻɗɚɥɌɐɨ ȶȬȽȭ ɞɌɖ ɒɑ 

ɍɧɗɌ ɘɑəɨɤɑ ɟ ɌɓɔɌɞɚɎ 68,6 ɘɘ2 (Ñ111,4), Ɏ 

ɝɜɌɎəɑəɔɔ ɝ 79,8 ɘɘ2 (Ñ108). Ƚɜɑɐəɑɑ ɖɚɗɔ-

ɣɑɝɞɎɚ ȶȬȽȭ ɟ ɘɟɒɣɔə ɍɧɗɚ ɛɜɔɘɑɜəɚ ɚɐɔ-

əɌɖɚɎɧɘ: 8,3 (Ñ10,2) ɟ ɗɔɢ ɌɓɔɌɞɝɖɔɡ əɌɢɔɚ-

əɌɗɨəɚɝɞɑɕ ɔ 8,5 (Ñ8,8) ɟ ɑɎɜɚɛɑɕɢɑɎ. ȳəɌɣɑ-

əɔɑ P ɐɗɫ ɜɌɝɛɜɑɐɑɗɑəɔɫ ɝɚɝɞɌɎɔɗɚ 0,01.  

Ȯ ɜɌɍɚɞɑ Fujiyoshi A ɔ ɝɚɌɎɞ. [21] ɝɜɌɎ-

əɔɎɌɗɔ ɛɚɖɌɓɌɞɑɗɔ ȶȶȬ ɘɑɒɐɟ ɫɛɚəɝɖɔɘɔ 

ɘɟɒɣɔəɌɘɔ ɔ ɘɟɒɣɔəɌɘɔ ɔɓ ȽɄȬ, ɚɝəɚɎɧ-

ɎɌɫɝɨ əɌ ɎɚɓɜɌɝɞəɚɕ ɏɜɟɛɛɑ. ȰɌəəɚɑ ɔɝɝɗɑɐɚ-

ɎɌəɔɑ ɛɚɖɌɓɌɗɚ, ɣɞɚ ɟ ɫɛɚəɝɖɔɡ ɘɟɒɣɔə ɖɚ-

ɜɚəɌɜəɧɕ Ɍɞɑɜɚɝɖɗɑɜɚɓ ɍɧɗ ɘɑəɑɑ ɎɧɜɌɒɑə, 

Ɏ ɝɜɌɎəɑəɔɔ ɝ ɘɟɒɣɔəɌɘɔ ɔɓ ȽɄȬ. 

ȿ ɒɑəɥɔə ɌɓɔɌɞɝɖɔɡ əɌɢɔɚəɌɗɨəɚɝɞɑɕ 

ȴȶȶ ɜɌɎəɫɗɝɫ əɟɗɪ Ɏ ɍɚɗɨɤɑɘ ɛɜɚɢɑəɞɑ ɝɗɟ-

ɣɌɑɎ (67,5%, n=260). ȬəɌɗɚɏɔɣəɌɫ ɞɑəɐɑəɢɔɫ 

əɌɍɗɪɐɌɗɌɝɨ ɟ ɑɎɜɚɛɑɕɝɖɔɡ ɒɑəɥɔə (55,6%, 

n=35).  ȿ ɒɑəɥɔə ɌɓɔɌɞɚɖ əɔɓɖɔɑ ɛɚɖɌɓɌɞɑɗɔ 

ɖɌɗɨɢɔəɚɓɌ ɔ ɟɘɑɜɑəɚ ɎɧɜɌɒɑəəɧɕ ɖɌɗɨɢɔ-

əɚɓ əɌɍɗɪɐɌɗɔɝɨ ɛɜɔɘɑɜəɚ Ɏ ɜɌɎəɚɘ ɝɚɚɞ-

əɚɤɑəɔɔ (19,5% ɔ 22,2% ɝɚɚɞɎɑɞɝɞɎɑəəɚ). 

ȰɌəəɌɫ ɞɑəɐɑəɢɔɫ əɌɍɗɪɐɌɗɌɝɨ ɔ ɟ ɑɎɜɚɛɑɑɖ 

(9,1% ɔ 11,1%), ɚɐəɌɖɚ Ɏ ɛɜɚɢɑəɞəɚɘ ɝɚɚɞ-

əɚɤɑəɔɔ ɔɡ ɍɧɗɚ ɘɑəɨɤɑ. ȿ ɒɑəɥɔə ɌɓɔɌɞ-

ɝɖɔɡ   əɌɢɔɚəɌɗɨəɚɝɞɑɕ   ɎɧɜɌɒɑəəɧɕ    ȶȶȬ  

ȾɌɍɗɔɢɌ ʈ4.     ȻɚɖɌɓɌɞɑɗɔ ȴȶȶ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɎɚɓɜɌɝɞɌ.  

ɺʦʟʨʘʩʪ 

(ʣʝʪ) 

ʀʂʂ, n(%) ɺʩʝʛʦ, 

n (%) 

P-value 

 0 1-100 100-400 >400   

ʜʦ 40 ʣʝʪ 143 (92,3) 12 (7,7) 0 (0) 0 (0) 155 (100) <0,001 

40-49 239 (68,9) 74 (21,3) 28 (8,1) 6 (1,7) 347 (100)  

50-59 261 (48,4) 146 (27,1) 80 (14,9) 52 (9,6) 539 (100)  

60-69 131 (31,1) 122 (28,9) 84 (20) 84 (20) 421 (100)  

70 ʣʝʪ ʠ 

ʙʦʣʝʝ  

13 (16,5) 24 (30,4) 19 (24) 23 (21,1) 79 (100)  

 787 (51,1) 378 (24,5) 211 (13,7) 165 (10,7) 1541 (100)  
 

   
 

ȼɔɝ. 3 (Fig. 3) 

ȼɔɝ. 3.    ȰɔɌɏɜɌɘɘɌ.  

ȼɌɝɛɜɑɐɑɗɑəɔɑ ɛɌɢɔɑəɞɚɎ ɝ ɖɌɗɨɢɔəɚɓɚɘ ɖɚɜɚəɌɜ-

əɧɡ Ɍɜɞɑɜɔɕ ɛɚ ɎɚɓɜɌɝɞɟ.   

Fig. 3.    Diagram.  

Stratification of patients with non -zero calcium score 

according to age.  
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 (>400) əɌɍɗɪɐɌɗɝɫ ɛɚɣɞɔ Ɏ 3 ɜɌɓɌ ɜɑɒɑ  Ɏ 

ɝɜɌɎəɑəɔɔ ɝ ɗɔɢɌɘɔ ɑɎɜɚɛɑɕɝɖɚɕ ɜɌɝɧ (3,9% 

ɔ 11,1% ɝɚɚɞɎɑɞɝɞɎɑəəɚ). ȼɑɓɪɘɑ ɜɌɝɛɜɑɐɑ-

ɗɑəɔɫ ɚɞɜɌɒɑəɚ Ɏ ɞɌɍɗɔɢɑ ʈ5 ɔ əɌ ɜɔɝɟəɖɑ 

4.  

ȳəɌɣɔɞɑɗɨəɚɑ ɜɌɓɗɔɣɔɑ əɌɍɗɪɐɌɗɚɝɨ Ɏ 

ɝɜɑɐəɔɡ ɛɚɖɌɓɌɞɑɗɫɡ ɖɌɗɨɢɔəɚɓɌ ȶȬ ɟ ɒɑə-

ɥɔə ð ɖɚɜɑəəɧɡ ɒɔɞɑɗɨəɔɢ Ƚɜɑɐəɑɕ Ȭɓɔɔ ɔ 

ɗɔɢ ɑɎɜɚɛɑɕɝɖɔɡ əɌɢɔɚəɌɗɨəɚɝɞɑɕ (58,8 

(Ñ311,1) ɔ 114,8 (Ñ324,8) ɝɚɚɞɎɑɞɝɞɎɑəəɚ). 

ȻɗɚɥɌɐɨ ȶȬȽȭ ɞɌɖ ɒɑ ɍɧɗɌ ɛɚɣɞɔ Ɏ ɐɎɌ ɜɌɓɌ 

ɘɑəɨɤɑ ɟ ɒɑəɥɔə ɌɓɔɌɞɝɖɔɡ əɌɢɔɚəɌɗɨəɚ-

ɝɞɑɕ ð 21,3 (Ñ111,4) Ɏ ɝɜɌɎəɑəɔɔ ɝ 39,7 

(Ñ108). Ƚɜɑɐəɑɑ ɖɚɗɔɣɑɝɞɎɚ ȶȬȽȭ ɟ ɌɓɔɌɞɚɖ 

ɜɌɎəɫɗɚɝɨ 2,9 (Ñ10,2) ɔ ɍɧɗɚ ɘɑəɨɤɑ, ɣɑɘ ɟ  

ɑɎɜɚɛɑɑɖ ð 5,1 (Ñ8,8).  

ȸɟɗɨɞɔɩɞəɔɣɑɝɖɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ Ɍɞɑɜɚ-

ɝɖɗɑɜɚɓɌ (MESA) [19] ɞɌɖɒɑ ɝɚɚɍɥɌɑɞ ɚ ɛɚ-

ɐɚɍəɧɡ əɌɍɗɪɐɑəɔɫɡ, Ɏ ɜɑɓɟɗɨɞɌɞɑ ɣɑɏɚ 

Ɏɓɜɚɝɗɧɑ ɖɔɞɌɕɢɧ ɔɘɑɗɔ ɍɚɗɑɑ əɔɓɖɟɪ ɜɌɝ-

ɛɜɚɝɞɜɌəɑəəɚɝɞɨ ȶȶȬ Ɏ ɝɜɌɎəɑəɔɔ ɝ ɑɎɜɚ-

ɛɑɚɔɐəɚɕ ɛɚɛɟɗɫɢɔɑɕ, ɚɝɚɍɑəəɚ ɝɜɑɐɔ ɒɑə-

ɥɔə. 

ȹɑɝɖɚɗɨɖɚ ɛɜɑɐɧɐɟɥɔɡ ɩɛɔɐɑɘɔɚɗɚɏɔ-

ɣɑɝɖɔɡ ɔɝɝɗɑɐɚɎɌəɔɕ ɛɚɖɌɓɌɗɔ, ɣɞɚ ɒɔɞɑɗɔ 

ɎɚɝɞɚɣəɚɌɓɔɌɞɝɖɚɏɚ ɜɑɏɔɚəɌ, Ɏ ɞɚɘ ɣɔɝɗɑ ɖɔ-

ɞɌɕɢɧ, ɖɚɜɑɕɢɧ ɔ ɫɛɚəɢɧ, ɔɘɑɪɞ ɍɚɗɑɑ əɔɓ-

ɖɔɑ ɛɚɖɌɓɌɞɑɗɔ ȶȶȬ, Ɏ ɝɜɌɎəɑəɔɔ ɝ ɓɌɛɌɐ-

əɧɘɔ ɛɚɛɟɗɫɢɔɫɘɔ [13, 14, 16, 22]. 

ȹɌɘɔ ɍɧɗɔ ɜɌɝɝɣɔɞɌəɧ ɝɞɌəɐɌɜɞəɧɑ 

ɚɞɖɗɚəɑəɔɫ ȴȶȶ ɟ ɗɔɢ ɌɓɔɌɞɝɖɔɡ əɌɢɔɚəɌɗɨ-

əɚɝɞɑɕ, ɛɜɚɒɔɎɌɪɥɔɡ əɌ ɞɑɜɜɔɞɚɜɔɔ ȿɓɍɑ-

ɖɔɝɞɌə,Ɍ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɛɚɗɌ ɔ ɎɚɓɜɌɝɞɌ 

(ɞɌɍɗ. ʈ6).   

Ȯ ɐɌəəɚɕ ɞɌɍɗɔɢɑ ɛɜɑɐɝɞɌɎɗɑəɧ ɜɌɓ-

ɗɔɣəɧɑ ɚɢɑəɚɣəɧɑ ɛɑɜɢɑəɞɔɗɔ ɛɚ 10-ɗɑɞəɔɘ 

ɎɚɓɜɌɝɞəɧɘ ɏɜɟɛɛɌɘ ɔ ɛɚɗɟ ɐɗɫ ɗɔɢ ɌɓɔɌɞ-

ɝɖɔɡ əɌɢɔɚəɌɗɨəɚɝɞɑɕ. Ȱɗɫ ɐɌəəɧɡ ɜɌɝɣɑɞɚɎ 

ɛɑɜɢɑəɞɔɗɨ ɍɧɗ ɚɢɑəɑə Ɏ ɝɜɑɐəɑɕ ɞɚɣɖɑ Ɏɚɓ-

ɜɌɝɞəɚɏɚ ɐɔɌɛɌɓɚəɌ. ȰɌəəɌɫ ɞɌɍɗɔɢɌ ɛɚɐ-

ɣɑɜɖɔɎɌɑɞ ɎɌɒəɚɝɞɨ ɟɣɑɞɌ ɩɞəɔɣɑɝɖɚɕ ɛɜɔ-

əɌɐɗɑɒəɚɝɞɔ Ɏ ɐɚɛɚɗəɑəɔɑ ɖ ɎɚɓɜɌɝɞɟ ɔ ɛɚɗɟ 

ɛɜɔ ɔəɞɑɜɛɜɑɞɌɢɔɔ ȴȶȶ. Ȯ ɞɌɍɗɔɢɑ ʈ7 ɚɞ-

ɜɌɒɑəɧ ɜɔɝɖɔ ɎɚɓəɔɖəɚɎɑəɔɫ ɔɤɑɘɔɔ ɘɔɚ-

ɖɌɜɐɌ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ȶȶȬ.  

ȻɜɔɎɚɐɔɘ ɖɗɔəɔɣɑɝɖɔɕ ɛɜɔɘɑɜ.  

ȲɑəɥɔəɌ, 52 ɏɚɐɌ, ɟɓɍɑɖɝɖɚɕ əɌɢɔɚ-

əɌɗɨəɚɝɞɔ. ȴȶȶ ɜɌɎɑə 98 ð ɐɔɝɖɜɑɞəɧɕ (ɜɔɝ. 

5). ȽɚɏɗɌɝəɚ ɖɗɔəɔɣɑɝɖɚɕ ɔəɞɑɜɛɜɑɞɌɢɔɔ 

(ɞɌɍɗ. ʈ7), ɍɑɓ ɟɣɑɞɌ ɎɚɓɜɌɝɞɌ ɔ ɩɞəɔɣɑɝɖɚɕ 

ɛɜɔəɌɐɗɑɒəɚɝɞɔ, ɛɌɢɔɑəɞɖɌ ɔɘɑɑɞ əɔɓɖɔɕ 

ɜɔɝɖ ɍɟɐɟɥɔɡ ɖɚɜɚəɌɜəɧɡ ɝɚɍɧɞɔɕ. ȺɐəɌɖɚ, 

ɑɝɗɔ ɔɝɛɚɗɨɓɟɑɞɝɫ ȴȶȶ, ɝɖɚɜɜɑɖɞɔɜɚɎɌəəɧɕ 

ɝ ɟɣɑɞɚɘ ɎɚɓɜɌɝɞɌ, ɛɚɗɌ ɔ ɩɞəɔɣɑɝɖɚɕ ɛɜɔ-

əɌɐɗɑɒəɚɝɞɔ (ɞɌɍɗ. ʈ6), ɛɚɖɌɓɌɞɑɗɨ ɖɌɗɨɢɔɫ 

ɝɗɑɐɟɑɞ ɝɣɔɞɌɞɨ ɖɌɖ ɎɧɜɌɒɑəəɧɕ, ɣɞɚ ɟɖɌ-

ɓɧɎɌɑɞ əɌ Ɏɧɝɚɖɟɪ Ɏɑɜɚɫɞəɚɝɞɨ ɔɤɑɘɔɔ 

ɘɔɚɖɌɜɐɌ, ɛɚɝɖɚɗɨɖɟ ɚə Ɏɧɤɑ 90-ɏɚ ɛɑɜɢɑə-

ɞɔɗɫ ɐɗɫ ɐɌəəɚɕ ɏɜɟɛɛɧ. 

Ƚɗɑɐɟɪɥɔɕ ɖɗɔəɔɣɑɝɖɔɕ ɛɜɔɘɑɜ. 

ȸɟɒɣɔəɌ, 65 ɗɑɞ, ɟɓɍɑɖɝɖɚɕ əɌɢɔɚəɌɗɨəɚɝɞɔ. 

ȴȶȶ ɜɌɎɑə 320 ð ɟɘɑɜɑəəɧɕ (ɜɔɝ. 6). ȽɚɏɗɌɝ-

əɚ ɖɗɔəɔɣɑɝɖɚɕ ɔəɞɑɜɛɜɑɞɌɢɔɔ (ɞɌɍɗ. ʈ7) 

ɍɑɓ ɟɣɑɞɌ ɎɚɓɜɌɝɞɌ ɔ ɩɞəɔɣɑɝɖɚɕ ɛɜɔəɌɐɗɑɒ-

əɚɝɞɔ ɛɌɢɔɑəɞ ɔɘɑɑɞ ɛɚɎɧɤɑəəɧɕ ɜɔɝɖ ɍɟ-

ɐɟɥɔɡ ɖɚɜɚəɌɜəɧɡ ɝɚɍɧɞɔɕ. ȺɐəɌɖɚ, ɑɝɗɔ 

ɔɝɛɚɗɨɓɟɑɞɝɫ ȴȶȶ, ɝɖɚɜɜɑɖɞɔɜɚɎɌəəɧɕ ɝ 

ɟɣɑɞɚɘ ɎɚɓɜɌɝɞɌ, ɛɚɗɌ ɔ ɩɞəɔɣɑɝɖɚɕ ɛɜɔəɌɐ-

ɗɑɒəɚɝɞɔ (ɞɌɍɗ. ʈ6), ɛɚɖɌɓɌɞɑɗɨ ɖɌɗɨɢɔɫ ɝɗɑ-

ɐɟɑɞ ɝɣɔɞɌɞɨ ɐɔɝɖɜɑɞəɧɘ, ɣɞɚ ɟɖɌɓɧɎɌɑɞ əɌ  

ȾɌɍɗɔɢɌ ʈ5.      ȻɚɖɌɓɌɞɑɗɔ ȴȶȶ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɜɌɝɚɎɚɕ ɛɜɔəɌɐɗɑɒəɚɝɞɔ.   

ʈʘʩʘ ʀʂʂ, n(%) ɺʩʝʛʦ,n(%) P-value 

 0 0,1-100 100,1-400 >400   

ɸʟʠʘʪʳ 706 (52) 331 (24,4) 180 (13,3) 139 (10,3) 1356 (100) <0,001 

ɽʚʨʦʧʝʡʮʳ 81 (43,8) 47 (25,4) 31 (16,8) 26 (14) 185 (100)  

ɺʩʝʛʦ 787 (51,1) 378 (24,5) 211 (13,7) 165(10,7) 1541(100)  
 

   
 

 

ȼɔɝ. 4 (Fig. 4) 

ȼɔɝ. 4.    ȰɔɌɏɜɌɘɘɌ.  

ȻɚɖɌɓɌɞɑɗɔ ȴȶȶ 0, 1ð100, 101 ð400, >400 Ɏ ɓɌɎɔɝɔ-

ɘɚɝɞɔ ɚɞ ɛɚɗɌ ɔ ɜɌɝɚɎɚɕ ɛɜɔəɌɐɗɑɒəɚɝɞɔ.  

Fig. 4.    Diagram.  

Coronary artery calcification score 0, 1 ð100, 101 ð400, 

>400 according to gender and race.  

http://www.rejr.ru/


 

 

   RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY  

| www.rejr.ru | REJR. 2021; 11 (3):84-94       DOI: 10.21569/2222-7415-2021-11-3-84-94                     91 
 

 

ȾɌɍɗɔɢɌ ʈ6.    ȼɌɝɣɑɞəɧɕ ɛɑɜɢɑəɞɔɗɨ ȴȶȶ ɛɚ ɎɚɓɜɌɝɞəɚɕ ɖɌɞɑɏɚɜɔɔ ɔ ɛɚɗɟ ɐɗɫ 

ɖɚɜɑəəɚɏɚ əɌɝɑɗɑəɔɫ ȿɓɍɑɖɔɝɞɌəɌ.   

 ɺʦʟʨʘʩʪ, ʣ 

ʄʫʞʯʠʥʳ <40 40-49 50-59 60-69 >70 

25 ʧʝʨʮʝʥʪʠʣʴ 0 0 0 17 59 

50 ʧʝʨʮʝʥʪʠʣʴ 0 0 11 126 226 

75 ʧʝʨʮʝʥʪʠʣʴ 0 18 175 478 604 

90 ʧʝʨʮʝʥʪʠʣʴ 0 119 460 1078 1422 

ɾʝʥʱʠʥʳ  

25 ʧʝʨʮʝʥʪʠʣʴ 0 0 0 0 2 

50 ʧʝʨʮʝʥʪʠʣʴ 0 0 0 0 52 

75 ʧʝʨʮʝʥʪʠʣʴ 0 0 5 59 213 

90 ʧʝʨʮʝʥʪʠʣʴ 0 0 98 263 302 
 

   
 

ȾɌɍɗɔɢɌ ʈ7.       ȴȶȶ ɔ ɜɔɝɖ ɎɚɓəɔɖəɚɎɑəɔɫ ɔɤɑɘɔɔ ɘɔɚɖɌɜɐɌ.   

ʉʪʝʧʝʥʴ ʂʂɸ  ʀʂʂ    

(Agatston) 

ʂʣʠʥʠʯʝʩʢʘʷ ʠʥʪʝʨʧʨʝʪʘʮʠʷ 

ʆʪʩʫʪʩʪʚʫʝʪ  0 ʆʯʝʥʴ ʥʠʟʢʠʡ ʨʠʩʢ ʙʫʜʫʱʠʭ ʢʦʨʦʥʘʨʥʳʭ ʩʦʙʳʪʠʡ 

ɼʠʩʢʨʝʪʥʳʡ  1-100 ʅʠʟʢʠʡ ʨʠʩʢ ʙʫʜʫʱʠʭ ʢʦʨʦʥʘʨʥʳʭ ʩʦʙʳʪʠʡ; ʥʠʟʢʘʷ ʚʝʨʦ-

ʷʪʥʦʩʪʴ ʠʰʝʤʠʠ ʤʠʦʢʘʨʜʘ 

ʋʤʝʨʝʥʥʳʡ 101-400 ʇʦʚʳʰʝʥʥʳʡ ʨʠʩʢ ʙʫʜʫʱʠʭ ʢʦʨʦʥʘʨʥʳʭ ʩʦʙʳʪʠʡ (ʦʪʷʛ-

ʯʘʶʱʠʡ ʬʘʢʪʦʨ); ʨʘʩʩʤʦʪʨʝʪʴ ʚʦʧʨʦʩ ʦ ʨʝʢʣʘʩʩʠʬʠʢʘʮʠʠ 

ʠʥʜʠʚʠʜʫʫʤʘ ʢʘʢ ʚʳʩʦʢʦʛʦ ʨʠʩʢʘ 

ɺʳʨʘʞʝʥʥʳʡ  > 400 ɺʳʩʦʢʘʷ ʚʝʨʦʷʪʥʦʩʪʴ ʠʰʝʤʠʠ ʤʠʦʢʘʨʜʘ  
 

   
 

 

ȼɔɝ. 5 (Fig. 5) 

 

ȼɔɝ. 6 (Fig. 6)  

ȼɔɝ. 5.      ȶȾ, ɌɖɝɔɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ. 

ȶɌɗɨɢɔəɔɜɚɎɌəəɌɫ ɍɗɫɤɖɌ Ɏ ɛɑɜɑɐəɑɕ əɔɝɡɚɐɫ-

ɥɑɕ Ɍɜɞɑɜɔɔ, ȴȶȶ = 98.    

Fig. 5.  CT, axial view.  

Calcified plaque in the left anterior descending ar-

tery, Calcium score = 98.  

ȼɔɝ. 6.     ȶȾ, ɌɖɝɔɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ. 

ȶɌɗɨɢɔəɔɜɚɎɌəəɧɑ ɍɗɫɤɖɔ Ɏ ɛɑɜɑɐəɑɕ əɔɝɡɚɐɫ-

ɥɑɕ Ɍɜɞɑɜɔɔ (ɚɝɞɌɗɨəɧɑ ɍɗɫɤɖɔ əɑ ɛɚɖɌɓɌəɧ), 

ȴȶȶ = 320.  

Fig. 6.  CT, axial view.  

Calcified plaques in the left anterior descending ar-

tery (other plaques are not shown), calcium score = 

320.  
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əɔɓɖɔɕ ɜɔɝɖ ɝɑɜɐɑɣəɚ-ɝɚɝɟɐɔɝɞɧɡ ɓɌɍɚɗɑɎɌ-

əɔɕ, ɛɚɝɖɚɗɨɖɟ ɚə əɔɒɑ 75-ɏɚ ɛɑɜɢɑəɞɔɗɫ 

ɐɗɫ ɩɞɚɕ ɏɜɟɛɛɧ. 

ȮɧɎɚɐɧ.  

ȶɌɗɨɢɔəɚɓ ɫɎɗɫɑɞɝɫ əɑɛɚɝɜɑɐɝɞɎɑəəɧɘ 

ɘɌɜɖɑɜɚɘ ɖɚɜɚəɌɜəɚɏɚ ɌɞɑɜɚɝɖɗɑɜɚɓɌ. ȰɌə-

əɧɑ ɘəɚɏɚɣɔɝɗɑəəɧɡ ɛɜɚɝɛɑɖɞɔɎəɧɡ ɔɝɝɗɑ-

ɐɚɎɌəɔɕ ɔ ɘɑɞɌɌəɌɗɔɓɚɎ ɛɚɖɌɓɌɗɔ, ɣɞɚ ȶȶȬ 

ɫɎɗɫɑɞɝɫ əɑɓɌɎɔɝɔɘɧɘ ɠɌɖɞɚɜɚɘ ɜɔɝɖɌ ȴȭȽ 

ɔ ɑɬ ɚɝɗɚɒəɑəɔɕ. Ȯ əɌɤɑɘ ɔɝɝɗɑɐɚɎɌəɔɔ əɌ 

ɛɜɔɘɑɜɑ ɛɌɢɔɑəɞɚɎ, əɌɛɜɌɎɗɑəəɧɡ əɌ ȸȽȶȾ 

ɝɑɜɐɢɌ ɔ ȶȾ-ɖɚɜɚəɌɜɚɏɜɌɠɔɪ Ɏ ɚɐəɚ ɘɑɐɔ-

ɢɔəɝɖɚɑ ɟɣɜɑɒɐɑəɔɑ, ɍɧɗɌ ɛɚɗɟɣɑəɌ ɖɌɜɞɔəɌ 

ɜɌɝɛɜɚɝɞɜɌəɑəəɚɝɞɔ ȶȶȬ ɟ ɒɔɞɑɗɑɕ ȿɓɍɑɖɔ-

ɝɞɌəɌ. ȼɑɓɟɗɨɞɌɞɧ ɐɌəəɚɕ ɜɌɍɚɞɧ ɝɎɔɐɑɞɑɗɨ-

ɝɞɎɟɪɞ ɚ ɞɚɘ, ɣɞɚ əɌ ɛɚɖɌɓɌɞɑɗɔ ȶȶȬ ɓɌɘɑɞəɚ 

Ɏɗɔɫɪɞ ɎɚɓɜɌɝɞ, ɛɚɗ ɔ ɜɌɝɚɎɌɫ ɛɜɔəɌɐɗɑɒ-

əɚɝɞɨ ɔɝɝɗɑɐɟɑɘɚɏɚ əɌɝɑɗɑəɔɫ. ȴȶȶ ɟɎɑɗɔɣɔ-

ɎɌɑɞɝɫ ɝ ɎɚɓɜɌɝɞɚɘ, ɖɌɖ ɟ ɘɟɒɣɔə, ɞɌɖ ɔ ɟ 

ɒɑəɥɔə. Ƚɞɑɛɑəɨ ɖɌɗɨɢɔəɚɓɌ ɓəɌɣɔɞɑɗɨəɚ 

ɚɞɗɔɣɌɑɞɝɫ ɘɑɒɐɟ ɘɟɒɣɔəɌɘɔ ɔ ɒɑəɥɔəɌɘɔ 

Ɏ ɚɐəɚɕ ɎɚɓɜɌɝɞəɚɕ ɏɜɟɛɛɑ. ȺɞɘɑɣɑəəɌɫ ɞɑə-

ɐɑəɢɔɫ ɛɜɑɚɍɗɌɐɌəɔɫ ɜɌɝɛɜɚɝɞɜɌəɑəəɚɝɞɔ 

ȶȶȬ Ɏ ɘɟɒɝɖɚɕ ɖɚɏɚɜɞɑ ɛɚɐɞɎɑɜɒɐɌɑɞɝɫ ɍɚ-

ɗɑɑ Ɏɧɝɚɖɔɘɔ ɛɚɖɌɓɌɞɑɗɫɘɔ ɣɌɝɞɚɞɧ Ɏɝɞɜɑ-

ɣɌɑɘɚɝɞɔ ɞɫɒɑɗɧɡ ɝɞɑɛɑəɑɕ ɖɌɗɨɢɔəɚɓɌ 

ɔɘɑəəɚ ɟ ɗɔɢ ɘɟɒɝɖɚɏɚ ɛɚɗɌ. ȼɌɝɛɜɚɝɞɜɌ-

əɑəəɚɝɞɨ ɔ ɎɧɜɌɒɑəəɚɝɞɨ ȴȶȶ ɚɖɌɓɌɗɔɝɨ 

əɔɒɑ ɟ ɗɔɢ ɌɓɔɌɞɝɖɔɡ əɌɢɔɚəɌɗɨəɚɝɞɑɕ Ɏ 

ɝɜɌɎəɑəɔɔ ɝ ɑɎɜɚɛɑɕɢɌɘɔ. ȻɜɔɘɑɣɌɞɑɗɨəɚ, 

ɣɞɚ ɜɌɓɗɔɣɔɫ Ɏ ȶȶȬ ɍɧɗɚ ɍɚɗɑɑ ɓɌɘɑɞəɧɘ ɟ 

ɌɓɔɌɞɝɖɔɡ ɒɑəɥɔə Ɏ ɝɜɌɎəɑəɔɔ ɝ ɑɎɜɚɛɑɕ-

ɝɖɚɕ ɒɑəɝɖɚɕ ɛɚɛɟɗɫɢɔɑɕ.  

ȰɌɗɨəɑɕɤɑɑ ɛɜɚɝɛɑɖɞɔɎəɚɑ əɌɍɗɪɐɑ-

əɔɑ ɓɌ ɐɌəəɚɕ ɏɜɟɛɛɚɕ ɍɚɗɨəɧɡ ɝ ɚɢɑəɖɚɕ 

ɖɚəɑɣəɧɡ ɞɚɣɑɖ ɛɚɘɚɒɑɞ ɝɞɜɌɞɔɠɔɢɔɜɚɎɌɞɨ 

ɜɔɝɖɔ ɖɌɜɐɔɌɗɨəɧɡ ɚɝɗɚɒəɑəɔɕ ɔ ɚɛɜɑɐɑ-

ɗɔɞɨ ɘɑɝɞɚ ɗɟɣɑɎɧɡ ɐɑɞɑɜɘɔəɌəɞ ɖɌɗɨɢɔəɚɓɌ 

Ɏ ɚɛɜɑɐɑɗɑəɔɔ ɛɜɚɏəɚɓɌ ɞɑɣɑəɔɫ Ɍɞɑɜɚɝɖɗɑ-

ɜɚɓɌ ɝ ɛɚɜɌɒɑəɔɑɘ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ. Ȯ 

əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ əɑɚɍɡɚɐɔɘɧ ɐɚɛɚɗəɔɞɑɗɨ-

əɧɑ ɘɑɒɚɞɜɌɝɗɑɎɧɑ ɔɝɝɗɑɐɚɎɌəɔɫ, ɝ Ɏɖɗɪɣɑ-

əɔɑɘ ɌəɌɗɔɓɌ ɚɝɚɍɑəəɚɝɞɑɕ ɘɟɗɨɞɔɏɑəɑɞɔɣɑ-

ɝɖɚɏɚ ɛɜɚɠɔɗɫ ɟ ɐɌəəɚɕ ɏɜɟɛɛɧ ɛɌɢɔɑəɞɚɎ ɝ 

ɟɣɑɞɚɘ ɝɞɑɛɑəɔ ɛɚɜɌɒɑəɔɫ ȶȬ, ɐɗɫ Ɏɧɫɝəɑ-

əɔɫ ɘɑɡɌəɔɓɘɚɎ, ɚɞɎɑɞɝɞɎɑəəɧɡ ɓɌ ɜɌɓɗɔɣɔɫ, 

əɌɍɗɪɐɌɑɘɧɑ Ɏ ɜɌɝɛɜɚɝɞɜɌəɑəəɚɝɞɔ ɔ Ɏɧ-

ɜɌɒɑəəɚɝɞɔ ȶȶȬ ɘɑɒɐɟ ɌɓɔɌɞɝɖɔɘ ɔ ɓɌɛɌɐ-

əɧɘ əɌɝɑɗɑəɔɑɘ 

ȴɝɞɚɣəɔɖ ɠɔəɌəɝɔɜɚɎɌəɔɫ ɔ ɖɚə-

ɠɗɔɖɞ ɔəɞɑɜɑɝɚɎ. 

ȬɎɞɚɜɧ ɐɌəəɚɕ ɝɞɌɞɨɔ ɛɚɐɞɎɑɜɐɔɗɔ ɚɞ-

ɝɟɞɝɞɎɔɑ ɠɔəɌəɝɚɎɚɕ ɛɚɐɐɑɜɒɖɔ ɔɝɝɗɑɐɚɎɌ-

əɔɫ ɔ ɖɚəɠɗɔɖɞɌ ɔəɞɑɜɑɝɚɎ, ɚ ɖɚɞɚɜɧɡ əɑɚɍ-

ɡɚɐɔɘɚ ɝɚɚɍɥɔɞɨ. 
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ȺȽȺȭȱȹȹȺȽȾȴ ɉɁȺȶȬȼȰȴȺȯȼȬɀȴɃȱȽȶȺȯȺ ȴȽȽȷȱȰȺȮȬȹȴɋ ȿ ȭȺȷɈȹɇɁ Ƚ  

ȳȬȮȱȼɄȱȹȹȺȵ ȯȱȸȺȰȴȹȬȸȴɃȱȽȶȺȵ ȶȺȼȼȱȶɂȴȱȵ ȮȼȺȲȰȞȹȹɇɁ ȻȺȼȺȶȺȮ 

ȽȱȼȰɂȬ Ƚ ɀȿȹȶɂȴȺȹȬȷɈȹȺ ȱȰȴȹȽȾȮȱȹȹɇȸ ȲȱȷȿȰȺɃȶȺȸ 

 

ȽɚɖɚɗɚɎ Ȭ.Ȭ.1, ȶɜɔɎɚɥɑɖɚɎ ȱ.Ȯ.1, Ƚɘɚɜɏɚə Ȭ.Ȯ.1. ȶɚɎɌɗɑɎ ȴ.Ȭ.2 
 

1 - Ⱦɚɘɝɖɔɕ ȹȴȸɂ, ȹȴȴ ɖɌɜɐɔɚɗɚɏɔɔ. ɏ. Ⱦɚɘɝɖ, ȼɚɝɝɔɫ.  

2 - çȹɌɟɣəɚ-ɔɝɝɗɑɐɚɎɌɞɑɗɨɝɖɔɕ ɖɗɔəɔɣɑɝɖɔɕ ɔəɝɞɔɞɟɞ ɛɑɐɔɌɞɜɔɔ ɔɘɑəɔ ɌɖɌɐɑɘɔɖɌ Ɋ. ȱ. ȮɑɗɨɞɔɥɑɎɌè ɀȯȬȺȿ ȮȺ ȼȹȴȸȿ  

ɔɘ. ȹ.ȴ. ȻɔɜɚɏɚɎɌ. ɏ. ȸɚɝɖɎɌ, ȼɚɝɝɔɫ. 

 

ɗɚɒəɚɝɞɨ ɔɝɛɚɗɨɓɚɎɌəɔɫ ɝɞɌəɐɌɜɞəɧɡ ɩɡɚɖɌɜɐɔɚɏɜɌɠɔɣɑɝɖɔɡ ɝɛɚɝɚɍɚɎ ɚɢɑəɖɔ ɖɚə-

ɞɜɌɖɞɔɗɨəɚɝɞɔ ɔ əɌɝɚɝəɚɕ ɠɟəɖɢɔɔ  ɝɑɜɐɢɌ ɟ ɍɚɗɨəɧɡ ɛɚɝɗɑ ɚɛɑɜɌɢɔɔ ɀɚəɞɑəɌ ɚɛɜɑ-

ɐɑɗɫɑɞɝɫ əɑɝɞɌəɐɌɜɞəɚɕ ɌəɌɞɚɘɔɑɕ ɖɌɘɑɜ ɝɑɜɐɢɌ ɔ ɚɝɚɍɑəəɚɝɞɨɪ ɝɔɝɞɑɘəɚɏɚ Ɏɑəɚɓəɚ-

ɏɚ ɎɚɓɎɜɌɞɌ. 

ɂɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. ȺɝəɚɎəɚɕ ɢɑɗɨɪ ɐɌəəɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɍɧɗɌ ɚɢɑəɖɌ Ɏɚɓɘɚɒəɚɝɞɔ 

ɔɝɛɚɗɨɓɚɎɌəɔɫ əɑɖɚɞɚɜɧɡ ɚɍɥɑɛɜɔəɫɞɧɡ ɩɡɚɖɌɜɐɔɚɏɜɌɠɔɣɑɝɖɔɡ ɖɜɔɞɑɜɔɑɎ, ɚɛɜɑɐɑɗɑəɔɑ ɔɡ 

ɜɑɠɑɜɑəɝəɧɡ ɓəɌɣɑəɔɕ ɟ ɍɚɗɨəɧɡ ɛɚɝɗɑ ɚɛɑɜɌɢɔɔ ɞɚɞɌɗɨəɚɏɚ ɖɌɎɚɛɟɗɨɘɚəɌɗɨəɚɏɚ ɝɚɑɐɔəɑəɔɫ Ɏ 

ɚɞɐɌɗɑəəɧɑ ɝɜɚɖɔ.  

           ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. Ȯ ɩɡɚɖɌɜɐɔɚɏɜɌɠɔɣɑɝɖɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ Ɏɖɗɪɣɑəɧ ɛɌɢɔɑəɞɧ Ɏ 

ɎɚɓɜɌɝɞɑ ɚɞ 4 ɐɚ 10 ɗɑɞ, əɑ ɜɌəɑɑ ɣɑɘ ɣɑɜɑɓ 1 ɏɚɐ ɛɚɝɗɑ ɚɛɑɜɌɢɔɔ ɀɚəɞɑəɌ ɔ ɓɌɖɜɧɞɔɫ ɜɌɓɏɜɟ-

ɓɚɣəɚɕ ɠɑəɑɝɞɜɌɢɔɔ.  

           ȼɑɓɟɗɨɞɌɞɧ.  ȴɓɟɣɑəɧ ɟɗɨɞɜɌɓɎɟɖɚɎɧɑ ɛɚɖɌɓɌɞɑɗɔ, ɡɌɜɌɖɞɑɜɔɓɟɪɥɔɑ ɝɞɜɟɖɞɟɜəɧɑ ɔ 

ɠɟəɖɢɔɚəɌɗɨəɧɑ ɔɓɘɑəɑəɔɫ ɝɑɜɐɢɌ ɔ ɏɑɘɚɐɔəɌɘɔɖɔ əɌ ɚɝəɚɎɌəɔɔ ɌəɌɗɔɓɌ ɜɑɓɟɗɨɞɌɞɚɎ ɩɡɚɖɌɜ-

ɐɔɚɏɜɌɠɔɣɑɝɖɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ 124 ɛɌɢɔɑəɞɚɎ ɝ ɓɌɎɑɜɤɑəəɚɕ ɏɑɘɚɐɔəɌɘɔɣɑɝɖɚɕ ɖɚɜɜɑɖɢɔɑɕ 

Ɏɜɚɒɐɬəəɧɡ ɛɚɜɚɖɚɎ ɝɑɜɐɢɌ ɝ ɠɟəɖɢɔɚəɌɗɨəɚ ɑɐɔəɝɞɎɑəəɧɘ ɒɑɗɟɐɚɣɖɚɘ ðɞɚɞɌɗɨəɚɑ ɖɌɎɌ-

ɛɟɗɨɘɚəɌɗɨəɚɑ ɝɚɑɐɔəɑəɔɑ ɝ ɩɖɝɞɜɌɖɌɜɐɔɌɗɨəɧɘ ɖɚəɐɟɔɞɚɘ.  

           ȳɌɖɗɪɣɑəɔɑ. ȴɓ ɛɗɌəɔɘɑɞɜɔɣɑɝɖɔɡ ɝɛɚɝɚɍɚɎ ɚɢɑəɖɔ ɚɍɦɑɘɚɎ ɔ ɠɟəɖɢɔɔ ɑɐɔəɝɞɎɑəəɚɏɚ 

ɒɑɗɟɐɚɣɖɌ ɚɛɞɔɘɌɗɨəɧɘ ɫɎɗɫɑɞɝɫ ɛɜɔɘɑəɑəɔɑ ɌɗɏɚɜɔɞɘɌ çɛɗɚɥɌɐɨðɐɗɔəɌè. Ȱɗɫ ɚɢɑəɖɔ  ɖɚə-

ɞɜɌɖɞɔɗɨəɚɝɞɔ ɔ əɌɝɚɝəɚɕ ɠɟəɖɢɔɔ ɑɐɔəɝɞɎɑəəɚɏɚ ɒɑɗɟɐɚɣɖɌ ɝɚ ɝɗɚɒəɚɕ ɛɜɚɝɞɜɌəɝɞɎɑəəɚɕ 

ɌəɌɞɚɘɔɑɕ ɩɠɠɑɖɞɔɎəɧɘɔ ɫɎɗɫɪɞɝɫ  əɑɛɗɌəɔɘɑɞɜɔɣɑɝɖɔɑ ɛɚɖɌɓɌɞɑɗɔ: ɝɖɚɜɚɝɞɨ əɌɜɌɝɞɌəɔɫ 

ɐɌɎɗɑəɔɫ Ɏ ɝɔɝɞɚɗɟ, ɘɔɚɖɌɜɐɔɌɗɨəɧɕ ɔəɐɑɖɝ (Tei), ɔəɐɑɖɝ ɖɚəɞɜɌɖɞɔɗɨəɚɝɞɔ ɔ ɔəɞɑɏɜɌɗ ɖɜɚɎɚ-

ɞɚɖɌ Ɏ ɎɧɎɚɐəɚɘ ɞɜɌɖɞɑ ɔ Ɏ ɍɜɪɤəɚɕ Ɍɚɜɞɑ. ȿɝɞɌəɚɎɗɑəɚ, ɣɞɚ ɑɐɔəɝɞɎɑəəɧɕ ɒɑɗɟɐɚɣɑɖ ɝɑɜɐɢɌ 

ɛɚɝɗɑ ɚɛɑɜɌɢɔɔ ɞɚɞɌɗɨəɚɏɚ ɖɌɎɚɛɟɗɨɘɚəɌɗɨəɚɏɚ ɝɚɑɐɔəɑəɔɫ ɝɠɑɜɔɣɑə, Ɍ ɖɚɜɑəɨ Ɍɚɜɞɧ ɜɌɝɤɔ-

ɜɑə ɟ 70% ɛɌɢɔɑəɞɚɎ. Ⱥɢɑəɑəɧ ɚɝɚɍɑəəɚɝɞɔ ɖɜɚɎɚɞɚɖɌ Ɏ ɖɌɎɚɛɟɗɨɘɚəɌɗɨəɧɡ ɝɚɑɐɔəɑəɔɫɡ. 

ȶɜɌɞəɚɝɞɨ ɎɚɓɜɌɝɞɌəɔɫ ɝɖɚɜɚɝɞɔ ɖɜɚɎɚɞɚɖɌ ɛɜɔ ɐɧɡɌəɔɔ Ɏ əɔɒəɑɘ ɖɌɎɚɛɟɗɨɘɚəɌɗɨəɚɘ ɝɚɑɐɔ-

əɑəɔɔ ð ɎɌɒəɧɕ ɛɚɖɌɓɌɞɑɗɨ ɖɌɜɐɔɚɏɑɘɚɐɔəɌɘɔɖɔ ɟ ɐɑɞɑɕ ɝ ɟəɔɎɑəɞɜɔɖɟɗɫɜəɚɕ ɖɚɜɜɑɖɢɔɑɕ. 

Ȼɜɔ ɛɜɚɔɓɎɚɗɨəɚɘ ɐɧɡɌəɔɔ ɖɜɌɞəɚɝɞɨ ɐɚɗɒəɌ ɝɚɝɞɌɎɗɫɞɨ 1,7-2,3, ɛɜɔ ɠɚɜɝɔɜɚɎɌəəɚɘ Ɏɐɚɡɑ ð 

2,6 -4,5.  
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FEATURES OF ECHOCARDIOGRAPHIC EXAMINATION IN PATIENTS  

WITH COMPLETED FONTAN OPERATION 
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he complexity of using standard echocardiographic methods for assessing contractility and 

pumping function of the heart in patients after Fontan surgery is determined by the non -

standard anat omy of the heart chambers and the peculiarity of systemic venous return.  

Purpose.  To assess the possibility of using some generally accepted echocardiographic cri-

teria, to determine their reference values in patients after total cavopulmonary junction surg ery in 

the long term.  

Material and methods.  Echocardiographic study included patients aged from 4 to 10 years, 

no earlier than 1 year after Fontan surgery and closure of the unloading fenestration.  

Results. Ultrasound parameters characterizing the structur al and functional changes in the heart 

and hemodynamics were studied on the basis of an analysis of the results of an echocardiographic 

study of 124 patients with completed Fontan surgery.  

          Conclusion.  The optimal planimetric method for assessing  the volume and function of a single 

ventricle is to use the çarea-lengthè algorithm. Nonplanimetric parameters are effective for assessing 

the contractility and pumping function of a single ventricle with complex spatial anatomy: rate of in-

crease pressure  in systole (Dp \ DtMax), myocardial index (Tei), and contractility index and the inte-

gral of blood flow in the outflow tract and in the abdominal aorta. It was established that the com-

mon ventricle of the heart after the operation of the total cavopulmonary  connection is spherical, and 

the aortic root is dilated in 70% of patients. The features of blood flow in cavopulmonary compounds 

were evaluated. The multiplicity of the increase in blood flow velocity during breathing in the lower 

cavopulmonary connectio n is an important indicator of cardiohemodynamics in children with 

univenticular correction. With usual breathing, the ratio should be 1.7 -2.3, with forced inspiration 

2.6 -4.5.  

  

Keywords: single ventricle, Fontan completion, hemodynamics, echocardiography . 
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ɜɚɒɐɑəəɧɑ ɛɚɜɚɖɔ ɝɑɜɐɢɌ  (ȮȻȽ) 

əɑɔɓɘɑəəɚ ɚɝɞɌɪɞɝɫ ɝɌɘɚɕ Ɍɖɞɟ-

Ɍɗɨəɚɕ ɛɜɚɍɗɑɘɚɕ ɐɑɞɝɖɚɕ  ɖɌɜɐɔɚ-

ɗɚɏɔɔ. ɃɌɝɞɚɞɌ ɎɝɞɜɑɣɌɑɘɚɝɞɔ ȮȻȽ 

ɛɚ ɐɌəəɧɘ ɜɌɓɗɔɣəɧɡ ɔɝɝɗɑɐɚɎɌ-

əɔɕ  ɝɚɡɜɌəɫɑɞɝɫ əɌ ɟɜɚɎəɑ ɚɞ 4 ɐɚ 50 ɝɗɟɣɌ-

ɑɎ əɌ 1000 ɒɔɎɚɜɚɒɐɑəəɧɡ. Ȼɜɔ ɩɞɚɘ, ɑɝɗɔ 

ɟɣɔɞɧɎɌɞɨ ɞɚɗɨɖɚ ɖɜɔɞɔɣɑɝɖɔɑ ɔɗɔ ɞɫɒɬɗɧɑ  

ȮȻȽ, ɣɌɝɞɚɞɌ ɎɝɞɜɑɣɌɑɘɚɝɞɔ ɝəɔɒɌɑɞɝɫ  ɐɚ 

ɟɜɚɎəɫ 6-19/1000. Ȯ ɞɚɒɑ Ɏɜɑɘɫ, ɑɝɗɔ ɟɣɔ-

ɞɧɎɌɞɨ əɌɡɚɐɖɔ Ɏ Ɏɔɐɑ ɘɑɗɖɔɡ ɘɧɤɑɣəɧɡ 

ɐɑɠɑɖɞɚɎ ɔ ɐɎɟɡɝɞɎɚɜɣɌɞɧɕ ɖɗɌɛɌə Ɍɚɜɞɧ ð 

ɛɚɎɧɤɌɑɞɝɫ ɐɚ 75/1000 [1, 2]. ȹɌ ɐɚɗɪ ȮȻȽ 

ɝ ɠɟəɖɢɔɚəɌɗɨəɚ ɑɐɔəɝɞɎɑəəɧɘ ɒɑɗɟɐɚɣɖɚɘ 

ɝɑɜɐɢɌ (ɀȱȲȽ)  ɛɜɔɡɚɐɔɞɝɫ ɍɚɗɑɑ 9% ɚɞ Ɏɝɑɡ 

ȮȻȽ [3].   ȳɌɎɑɜɤɑəəɚɕ ɏɑɘɚɐɔəɌɘɔɣɑɝɖɚɕ 

ɖɚɜɜɑɖɢɔɑɕ ȮȻȽ ɝ ɀȱȲȽ ɝɣɔɞɌɑɞɝɫ ɞɚɞɌɗɨ-

əɚɑ ɖɌɎɚɛɟɗɨɘɚəɌɗɨəɚɑ ɝɚɑɐɔəɑəɔɑ (ȾȶȻȽ) ð 

ɜɌɓɚɍɥɑəɔɑ ɍɚɗɨɤɚɏɚ ɔ ɘɌɗɚɏɚ ɖɜɟɏɚɎ ɖɜɚɎɚ-

ɚɍɜɌɥɑəɔɫ ɝ ɠɚɜɘɔɜɚɎɌəɔɑɘ ɔɗɔ ɍɑɓ ɜɌɓɏɜɟ-

ɓɚɣəɚɕ ɠɑəɑɝɞɜɌɢɔɔ [4]. Ȯ ɝɎɫɓɔ ɝ ɟɝɛɑɡɌɘɔ 

ɖɌɜɐɔɚɡɔɜɟɜɏɔɣɑɝɖɚɕ ɞɑɡəɔɖɔ ɔ ɝɔɝɞɑɘ ɜɑɌ-

ɍɔɗɔɞɌɢɔɔ, ɎɧɒɔɎɌɑɘɚɝɞɨ ɛɌɢɔɑəɞɚɎ ɝ ɚɐ-

əɚɒɑɗɟɐɚɣɖɚɎɚɕ ɠɔɓɔɚɗɚɏɔɑɕ ɛɚɝɗɑ ɓɌɎɑɜ-

ɤɑəəɚɕ ɚɛɑɜɌɢɔɔ ɏɑɘɚɐɔəɌɘɔɣɑɝɖɚɕ ɖɚɜ-

ɜɑɖɢɔɔ ȮȻȽ,  ɛɚ ɐɌəəɧɘ Chungsomprasong P  

ɔ ɝɚɌɎɞ., ɝɚɝɞɌɎɗɫɑɞ ɚɞ 88,7%, 85,3%  ɔ 

83,8% ɣɑɜɑɓ 1 ɏɚɐ, 5 ɗɑɞ, ɔ 10 ɗɑɞ  ɝɚɚɞɎɑɞ-
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ɝɞɎɑəəɚ [4].  

Ȯ ɐɔəɌɘɔɖɑ əɌɍɗɪɐɑəɔɫ ɟ ɛɌɢɔɑəɞɚɎ ɝ 

ɓɌɎɑɜɤɑəəɚɕ ɏɑɘɚɐɔəɌɘɔɣɑɝɖɚɕ ɖɚɜɜɑɖɢɔɑɕ 

ȮȻȽ ɝ ɀȱȲȽ ɚɞɘɑɣɌɑɞɝɫ ɝəɔɒɑəɔɑ ɠɔɓɔɣɑ-

ɝɖɚɕ ɜɌɍɚɞɚɝɛɚɝɚɍəɚɝɞɔ.  ȾɌɖ ɣɑɜɑɓ 5 ɗɑɞ ɛɚ-

ɝɗɑ ɓɌɎɑɜɤɑəəɚɏɚ ȾȶȻȽ, Ɏɧɛɚɗəɑəəɚɏɚ Ɏ 

ɎɚɓɜɌɝɞɑ ɝɞɌɜɤɑ 3-ɡ ɗɑɞ, ɟɜɚɎɑəɨ ɛɔɖɚɎɚɏɚ 

ɛɚɞɜɑɍɗɑəɔɫ ɖɔɝɗɚɜɚɐɌ ɝɚɝɞɌɎɗɫɗ 51,9% ɚɞ 

əɚɜɘɌɗɨəɧɡ Ɏɑɗɔɣɔə.    Ȼɜɔ ɩɞɚɘ, ɟ ɗɔɢ, ɚɛɑ-

ɜɔɜɚɎɌəəɧɡ Ɏ ɎɚɓɜɌɝɞɑ ɐɚ  3-ɡ ɗɑɞ,  ð 61,3%. 

ȾɌɖɒɑ ɚɞɘɑɣɌɗɚɝɨ ɛɜɚɏɜɑɝɝɔɎəɚɑ ɝəɔɒɑəɔɑ 

ɝɑɜɐɑɣəɚɏɚ ɔəɐɑɖɝɌ ɔ ɠɜɌɖɢɔɔ ɎɧɍɜɚɝɌ [5].   

Ƚɗɚɒəɚɝɞɨ ɔɝɛɚɗɨɓɚɎɌəɔɫ ɝɞɌəɐɌɜɞəɧɡ 

ɩɡɚɖɌɜɐɔɚɏɜɌɠɔɣɑɝɖɔɡ ɝɛɚɝɚɍɚɎ ɚɢɑəɖɔ 

ɖɚəɞɜɌɖɞɔɗɨəɚɝɞɔ ɔ əɌɝɚɝəɚɕ ɠɟəɖɢɔɔ  

ɝɑɜɐɢɌ ɟ ɍɚɗɨəɧɡ ɛɚɝɗɑ ȾȶȻȽ ɚɛɜɑɐɑɗɫɑɞɝɫ 

əɑɝɞɌəɐɌɜɞəɚɕ ɌəɌɞɚɘɔɑɕ ɖɌɘɑɜ ɝɑɜɐɢɌ ɔ 

ɚɝɚɍɑəəɚɝɞɨɪ ɝɔɝɞɑɘəɚɏɚ Ɏɑəɚɓəɚɏɚ ɎɚɓɎɜɌ-

ɞɌ.  ȿɎɑɗɔɣɑəɔɑ ɖɚɗɔɣɑɝɞɎɌ ɛɌɢɔɑəɞɚɎ, Ɏ ɞɚɘ 

ɣɔɝɗɑ ɔ Ɏɓɜɚɝɗɧɡ, ɝ ȾȶȻȽ ɐɔɖɞɟɑɞ əɑɚɍɡɚɐɔ-

ɘɚɝɞɨ ɎɧɍɚɜɌ əɌɔɍɚɗɑɑ ɔəɠɚɜɘɌɞɔɎəɧɡ ɖɜɔ-

ɞɑɜɔɑɎ ɚɢɑəɖɔ ɠɟəɖɢɔɚəɌɗɨəɚɏɚ ɝɚɝɞɚɫəɔɫ 

ɝɑɜɐɢɌ ɝ ɟəɔɎɑəɞɜɔɖɟɗɫɜəɚɕ ɠɔɓɔɚɗɚɏɔɑɕ.   

ȺɝəɚɎəɚɕ ɢɑɗɨɪ ɐɌəəɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ 

ɍɧɗɌ ɚɢɑəɖɌ Ɏɚɓɘɚɒəɚɝɞɔ ɔɝɛɚɗɨɓɚɎɌəɔɫ  

əɑɖɚɞɚɜɧɡ ɚɍɥɑɛɜɔəɫɞɧɡ ɩɡɚɖɌɜɐɔɚɏɜɌɠɔ-

ɣɑɝɖɔɡ ɖɜɔɞɑɜɔɑɎ, ɚɛɜɑɐɑɗɑəɔɑ ɔɡ ɜɑɠɑ-

ɜɑəɝəɧɡ ɓəɌɣɑəɔɕ ɟ ɍɚɗɨəɧɡ ɛɚɝɗɑ ɚɛɑɜɌɢɔɔ 

ɞɚɞɌɗɨəɚɏɚ ɖɌɎɚɛɟɗɨɘɚəɌɗɨəɚɏɚ ɝɚɑɐɔəɑəɔɫ Ɏ 

ɚɞɐɌɗɑəəɧɑ ɝɜɚɖɔ.  

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. 

Ȯ ɔɝɝɗɑɐɚɎɌəɔɑ Ɏɖɗɪɣɑəɧ ɜɑɓɟɗɨɞɌɞɧ 

ɌəɌɗɔɓɌ ɩɡɚɖɌɜɐɔɚɏɜɌɠɔɣɑɝɖɔɡ ɔɝɝɗɑɐɚɎɌ-

əɔɕ ɟ 124 ɛɌɢɔɑəɞɚɎ ɛɚɝɗɑ ȾȶȻȽ Ɏ ɘɚɐɔɠɔ-

ɖɌɢɔɔ ɩɖɝɞɜɌɖɌɜɐɔɌɗɨəɚɏɚ ɖɚəɐɟɔɞɌ ɝ ɠɚɜ-

ɘɔɜɚɎɌəɔɑɘ ɜɌɓɏɜɟɓɚɣəɚɕ ɠɑəɑɝɞɜɌɢɔɔ. 

ȺɢɑəɔɎɌɗɔ ɐɌəəɧɑ ɛɌɢɔɑəɞɚɎ, ɛɚɗɟɣɑəəɧɑ  

əɑ ɜɌəɑɑ,  ɣɑɘ ɣɑɜɑɓ 1 ɏɚɐ ɛɚɝɗɑ ɓɌɖɜɧɞɔɫ 

ɠɑəɑɝɞɜɌɢɔɔ. ȮɚɓɜɌɝɞ ɛɌɢɔɑəɞɚɎ, Ɏɖɗɪɣɑə-

əɧɡ Ɏ ɔɝɝɗɑɐɚɎɌəɔɑ, ɍɧɗ ɚɞ 4 ɐɚ  10 ɗɑɞ 

(Mean ð 7,9 Median ð 6  Std.Dev ð 5,7 ɏɚɐɌ). 

ȽɠɚɜɘɔɜɚɎɌəɌ ɖɚəɞɜɚɗɨəɌɫ ɏɜɟɛɛɌ (n=531), 

əɑ ɚɞɗɔɣɌɪɥɌɫɝɫ ɛɚ ɎɚɓɜɌɝɞɟ (Mean ð 6,3 

Median ð 6  Std.Dev ð 1,93 ɏɚɐɌ). ȻɌɞɚɗɚɏɔɫ 

ɝɑɜɐɑɣəɚ-ɝɚɝɟɐɔɝɞɚɕ ɝɔɝɞɑɘɧ ɟ ɛɜɑɐɝɞɌɎɔɞɑ-

ɗɑɕ ɏɜɟɛɛɧ ɖɚəɞɜɚɗɫ ɍɧɗɌ ɔɝɖɗɪɣɑəɌ ɛɚ 

ɐɌəəɧɘ ɖɗɔəɔɖɚ-ɔəɝɞɜɟɘɑəɞɌɗɨəɚɏɚ ɚɍɝɗɑ-

ɐɚɎɌəɔɫ. ȽɜɌɎəɑəɔɑ Ɍəɞɜɚɛɚɘɑɞɜɔɣɑɝɖɔɡ 

ɐɌəəɧɡ ɛɜɑɐɝɞɌɎɗɑəɚ Ɏ ɞɌɍɗɔɢɑ ʈ1.  

Ȱɑɞɔ ɚɝəɚɎəɚɕ ɔ ɖɚəɞɜɚɗɨəɚɕ ɏɜɟɛɛ əɑ 

ɚɞɗɔɣɌɗɔɝɨ ɛɚ ɚɝəɚɎəɧɘ Ɍəɞɜɚɛɚɘɑɞɜɔɣɑ-

ɝɖɔɘ ɛɚɖɌɓɌɞɑɗɫɘ.  ȻɗɚɥɌɐɨ ɛɚɎɑɜɡəɚɝɞɔ 

ɞɑɗɌ Ɏ ɚɝəɚɎəɚɕ ɏɜɟɛɛɑ ɝɚɝɞɌɎɔɗɌ 0,92+0,31, 

Ɍ Ɏ ɖɚəɞɜɚɗɨəɚɕ ð 0,89+ 0,18ɘ2 (p>0.05).  ɉɞɚ 

ɛɚɓɎɚɗɔɗɚ əɌɘ ɔɝɛɚɗɨɓɚɎɌɞɨ ɖɌɖ ɔəɐɑɖɝɔɜɚ-

ɎɌəəɧɑ, ɞɌɖ ɔ əɑɔəɐɑɖɝɔɜɚɎɌəəɧɑ ɛɚɖɌɓɌɞɑ-

ɗɔ ɚɍɦɑɘɚɎ, ɐɔɌɘɑɞɜɚɎ ɝɚɝɟɐɚɎ ɝɑɜɐɢɌ ɐɗɫ 

ɝɜɌɎəɑəɔɫ.  

ȴɓ 124 ɛɌɢɔɑəɞɚɎ 112 (90,3%) ɔɘɑɗɔ 

ɟəɔɎɑəɞɜɔɖɟɗɫɜəɟɪ  ɠɔɓɔɚɗɚɏɔɪ ɝ Ɏɑɐɟɥɔɘ  

ɗɑɎɧɘ ɒɑɗɟɐɚɣɖɚɘ, 12 (9,7%) ð ɝ ɛɜɌɎɧɘ.  

ȹɌɝɧɥɑəɔɑ ɖɌɛɔɗɗɫɜəɚɕ ɖɜɚɎɔ ɖɔɝɗɚɜɚɐɚɘ 

ɝɚɝɞɌɎɗɫɗɚ 95,0Ñ7,3% (min ð 92,  ma x ð 98%).  

Ⱥɍɝɗɑɐɟɑɘɧɘ Ɏ ɚɍɑɔɡ ɏɜɟɛɛɌɡ ɍɧɗɚ Ɏɧ-

ɛɚɗəɑəɚ ɩɡɚɖɌɜɐɔɚɏɜɌɠɔɣɑɝɖɚɑ ɔɝɝɗɑɐɚɎɌ-

əɔɑ ɛɚ ɜɑɖɚɘɑəɐɌɢɔɫɘ ASE [6, 7]. ȶɚəɑɣəɧɕ 

ɐɔɌɝɞɚɗɔɣɑɝɖɔɕ ɚɍɦɑɘ ȱȲȽ ɚɛɜɑɐɑɗɫɗɔ ɝ ɔɝ-

ɛɚɗɨɓɚɎɌəɔɑɘ ɐɎɟɡɘɑɜəɚɕ ɩɡɚɖɌɜɐɔɚɏɜɌɠɔɔ 

ɛɚ Ɍɗɏɚɜɔɞɘɟ çɛɗɚɥɌɐɨðɐɗɔəɌè, ɖɚɞɚɜɧɕ 

əɌɔɍɚɗɑɑ ɚɛɞɔɘɌɗɑə ɐɗɫ ɖɌɘɑɜ ɝɚ ɝɗɚɒəɚɕ 

ɠɚɜɘɚɕ.  Ȱɗɫ ɛɌɢɔɑəɞɚɎ ɝ Ɏɑɐɟɥɔɘ ɛɜɌɎɧɘ 

ɒɑɗɟɐɚɣɖɚɘ ɛɜɔɘɑəɫɗɔ ɝɑɣɑəɔɑ ɝ ɎɔɓɟɌɗɔɓɌ-

ɢɔɑɕ ɛɜɔɞɚɖɌ ɔ ɚɞɞɚɖɌ ɛɜɌɎɚɏɚ ɒɑɗɟɐɚɣɖɌ 

(ɜɔɝ. 1), ɐɗɫ Ɏɑɐɟɥɑɏɚ ɗɑɎɚɏɚ ɒɑɗɟɐɚɣɖɌ ð ɣɑ-

ɞɧɜɑɡɖɌɘɑɜəɟɪ ɛɚɓɔɢɔɪ ɝ ɘɌɖɝɔɘɌɗɨəɚ 

ɛɚɗəɚɕ  ɎɔɓɟɌɗɔɓɌɢɔɑɕ ɚɍɗɌɝɞɔ ɛɜɔɞɚɖɌ ɚɍɚ-

ɔɡ ɒɑɗɟɐɚɣɖɚɎ (ɜɔɝ. 2). Ȯɚɓɘɚɒəɚɝɞɨ ɔɝɛɚɗɨ-

ɓɚɎɌəɔɫ ɌɗɏɚɜɔɞɘɌ çɛɗɚɥɌɐɨ ð ɐɗɔəɌè ɖɌɖ ɐɗɫ 

ɚɢɑəɖɔ ɖɚəɞɜɌɖɞɔɗɨəɚɝɞɔ ȱȲȽ, ɞɌɖ ɔ ɑɏɚ 

ɚɍɦɑɘɚɎ, ɘɚɒɑɞ ɍɧɞɨ ɚɍɚɝəɚɎɌəɌ  ɝɜɌɎəɔ-

ɞɑɗɨəɧɘ ɔɝɝɗɑɐɚɎɌəɔɑɘ Ɏɚɓɘɚɒəɚɝɞɑɕ ɩɡɚ-

ɖɌɜɐɔɚɏɜɌɠɔɔ ɔ ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɚɕ ɞɚ-

ɘɚɏɜɌɠɔɔ (ȸȼȾ) [8]. Ƚɗɑɐɟɑɞ ɛɚɘəɔɞɨ, ɣɞɚ 

ɩɡɚɖɌɜɐɔɚɏɜɌɠɔɣɑɝɖɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɚɍɧɣəɚ 

ɓɌəɔɒɌɑɞ ɓəɌɣɑəɔɫ ɚɍɦɑɘɚɎ, ɛɚ ɝɜɌɎəɑəɔɪ ɝ 

ȸȼȾ,  əɚ ɐɚɝɞɌɞɚɣəɚ ɞɚɣəɚ ɚɛɜɑɐɑɗɫɑɞ  

ɠɜɌɖɢɔɪ ɎɧɍɜɚɝɌ. ȭɚɗɨɤɚɕ ɛɜɚɍɗɑɘɚɕ  

ɚɢɑəɖɔ ɚɍɦɑɘɚɎ ɔ ɖɚəɞɜɌɖɞɔɗɨəɚɝɞɔ ȱȲȽ ɝ 

ɛɚɘɚɥɨɪ ɩɡɚɖɌɜɐɔɚɏɜɌɠɔɔ ɫɎɗɫɑɞɝɫ ɝɑɜɨɑɓ-

əɌɫ ɎɌɜɔɌɍɑɗɨəɚɝɞɨ ɛɚɗɟɣɌɑɘɧɡ ɓəɌɣɑəɔɕ 

ɖɌɖ Ɏ ɜɌɘɖɌɡ ɘɑɒɔɝɝɗɑɐɚɎɌɞɑɗɨɝɖɔɡ ɔɓɘɑɜɑ-

əɔɕ, ɞɌɖ ɔ ɎəɟɞɜɔɔɝɝɗɑɐɚɎɌɞɑɗɨɝɖɔɡ.  ȾɌɖ 

ɜɌɓɗɔɣɔɫ Ɏ ɚɛɜɑɐɑɗɑəɔɔ ɚɍɦɑɘɚɎ ɟ ɚɐəɚɏɚ 

ɔɝɝɗɑɐɚɎɌɞɑɗɫ ɘɚɏɟɞ ɐɚɝɞɔɏɌɞɨ 16-20%, Ɍ 

ɘɑɒɐɟ ɜɌɓəɧɘɔ ɔɝɝɗɑɐɚɎɌɞɑɗɫɘɔ ð 24 -26%,  

ɛɜɔ ɚɛɜɑɐɑɗɑəɔɔ ɖɚəɞɜɌɖɞɔɗɨəɚɝɞɔ ð 13-14% 

ɔ 15-16%  ɝɚɚɞɎɑɞɝɞɎɑəəɚ [8, 9].      

ȼɌəɑɑ ɛɜɚɎɑɐɑəəɧɑ ɔɝɝɗɑɐɚɎɌəɔɫ ɔɝ-

ɛɚɗɨɓɚɎɌəɔɫ ɐɎɟɡɘɑɜəɚɕ çɛɜɔɞɚɣəɚ-

ɚɞɞɚɣəɚɕè ɛɚɓɔɢɔɔ ɐɗɫ ɚɢɑəɖɔ ɚɍɦɑɘɚɎ ɛɜɌ-

Ɏɚɏɚ ɒɑɗɟɐɚɣɖɌ ɛɚɖɌɓɌɗɔ ɑɑ ɝɚɛɚɝɞɌɎɔɘɚɝɞɨ 

ɝ ɜɑɓɟɗɨɞɌɞɌɘɔ ɞɜɑɡɘɑɜəɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ 

[10].  

Ⱥɍɦɑɘ ɀȱȲȽ ɔɓɘɑɜɫɗɔ ɛɚ ɛɜɑɐɗɚɒɑə-

əɚɘɟ  Ɍɗɏɚɜɔɞɘɟ çɛɗɚɥɌɐɨ ð ɐɗɔəɌè.   Ȱɗɫ ɝɚ-

ɛɚɝɞɌɎɗɑəɔɫ ɜɑɓɟɗɨɞɌɞɚɎ ɛɚɗɨɓɚɎɌɗɔɝɨ Ɏɧ-

ɜɌɒɑəɔɑɘ ɜɑɌɗɨəɚɏɚ ɚɍɦɑɘɌ Ɏ ɛɜɚɢɑəɞɌɡ  ɖ 

ɔəɐɔɎɔɐɟɌɗɨəɚɕ əɚɜɘɑ, ɝɛɜɚɏəɚɓɔɜɚɎɌəəɚɕ 

əɌ ɚɝəɚɎɌəɔɔ Ɍəɞɜɚɛɚɘɑɞɜɔɣɑɝɖɔɡ ɐɌəəɧɡ  

[11, 12].  

 ȶɜɚɘɑ ɝɞɌəɐɌɜɞəɧɡ ɔɓɘɑɜɑəɔɕ ɚɍɦɑ-

ɘɚɎ ɔ ɐɔɌɘɑɞɜɚɎ ɝɚɝɟɐɚɎ, ɟ ɍɚɗɨəɧɡ ɝ ȾȶȻȽ 

ɚɛɜɑɐɑɗɫɗɔ ɚɍɦɑɘ ɚɍɥɑɏɚ ɛɜɑɐɝɑɜɐɔɫ, ɟ ɗɔɢ 

ɖɚəɞɜɚɗɨəɚɕ ɏɜɟɛɛɧ ɌəɌɗɚɏɚɘ ɍɧɗ ɛɚɖɌɓɌ-

ɞɑɗɨ ɝɟɘɘɧ ɚɍɦɑɘɚɎ ɗɑɎɚɏɚ ɔ ɛɜɌɎɚɏɚ ɛɜɑɐ-

ɝɑɜɐɔɫ. ȼɌɝɝɣɔɞɧɎɌɗɔ ɝɔɗɟ ɝɚɖɜɌɥɑəɔɫ ɗɑɎɚ-

ɏɚ ɛɜɑɐɝɑɜɐɔɫ (LAF ð left atrial force) ɛɚ  ɠɚɜ-

ɘɟɗɑ: LAF = 0.53Įmitral  annular orifice area Į  
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peak A velocity (ɛɗɚɥɌɐɨ ɘɔɞɜɌɗɨəɚɏɚ ɖɗɌɛɌ-

əɌ Į ɛɔɖ Ȭ ɞɜɌəɝɘɔɞɜɌɗɨəɚɏɚ ɛɚɞɚɖɌ) [13]. 

ȻɚɖɌɓɌɞɑɗɨ, ɚɞɜɌɒɌɪɥɔɕ ɐɌɎɗɑəɔɑ əɌɛɚɗəɑ-

əɔɫ ɗɑɎɚɏɚ ɒɑɗɟɐɚɣɖɌ ɔ ɐɌɎɗɑəɔɑ əɌɛɚɗəɑ-

əɔɫ ɑɐɔəɝɞɎɑəəɚɏɚ ɒɑɗɟɐɚɣɖɌ, ɜɌɝɝɣɔɞɧɎɌɗɔ 

ɛɚ ɠɚɜɘɟɗɑ: Ȱȹ=ȱ\ ɑ [25, 26]. 

Ƚɗɚɒəɚɝɞɨ ɌəɌɞɚɘɔɔ ɜɌɓɗɔɣəɧɡ ɎɌɜɔ-

ɌəɞɚɎ ɀȱȲȽ, ɚɝɚɍɑəəɚɝɞɔ ɜɌɝɛɚɗɚɒɑəɔɫ 

ɝɑɜɐɢɌ Ɏ ɏɜɟɐəɚɕ ɖɗɑɞɖɑ ɚɍɟɝɗɌɎɗɔɎɌɪɞ ɎɌ-

ɜɔɌɍɑɗɨəɚɝɞɨ ɚɢɑəɖɔ ɚɍɦɑɘɚɎ ɔ ɖɚəɞɜɌɖ-

ɞɔɗɨəɚɝɞɔ  ȱȲȽ ɛɜɔ ɛɜɔɘɑəɑəɔɔ ɩɡɚɖɌɜɐɔɚ-

ɏɜɌɠɔɔ. Ȯ ɝɎɫɓɔ ɝ ɩɞɔɘ, ɎɚɓəɔɖɌɑɞ əɑɚɍɡɚ-

ɐɔɘɚɝɞɨ ɔɝɛɚɗɨɓɚɎɌəɔɫ ɐɚɛɚɗəɔɞɑɗɨəɧɡ, əɑ-

ɛɗɌəɔɘɑɞɜɔɣɑɝɖɔɡ ɔ əɑɎɚɗɪɘɑɞɜɔɣɑɝɖɔɡ ɘɑ-

ɞɚɐɚɎ ɚɢɑəɖɔ ɠɟəɖɢɔɔ ȱȲȽ.  

ȴəɞɑɏɜɌɗ ɖɜɚɎɚɞɚɖɌ (VTI) Ɏ ɎɧɎɚɐəɚɘ 

ɞɜɌɖɞɑ ɗɑɎɚɏɚ ɒɑɗɟɐɚɣɖɌ (ɟ ɐɌəəɧɡ ɛɌɢɔɑə-

ɞɚɎ ɑɐɔəɝɞɎɑəəɚɏɚ) ɚɢɑəɔɎɌɗɔ ɖɌɖ ɝɟɜɜɚɏɌɞ-

əɧɕ ɛɚɖɌɓɌɞɑɗɨ  ɝɑɜɐɑɣəɚɏɚ ɎɧɍɜɚɝɌ, ɚɞɜɌ-

ɒɌɪɥɔɕ ɜɑɌɗɨəɟɪ əɌɝɚɝəɟɪ ɠɟəɖɢɔɪ ɒɑɗɟ-

ɐɚɣɖɌ, Ɏəɑ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ əɑɐɚɝɞɌɞɚɣəɚɝɞɔ 

ɌɞɜɔɚɎɑəɞɜɔɖɟɗɫɜəɚɏɚ ɖɗɌɛɌəɌ. ȾɌɖɒɑ  ɔɝ-

ɛɚɗɨɓɚɎɌɗɔ VTI  ɖɜɚɎɚɞɚɖɌ Ɏ ɛɚɐɐɔɌɠɜɌɏ-

ɘɌɗɨəɚɘ ɟɣɌɝɞɖɑ Ɍɚɜɞɧ [14]. 

ȴɓɘɑɜɫɗɔ ɝɖɚɜɚɝɞɔ ɖɜɚɎɚɞɚɖɌ Ɏ əɔɒ-

əɑɘ ɔ Ɏɑɜɡəɑɘ  ɖɌɎɚɛɟɗɨɘɚəɌɗɨəɧɡ ɝɚɑɐɔəɑ-

əɔɫɡ ɖɌɖ ɛɜɔ ɝɛɚəɞɌəəɚɘ ɐɧɡɌəɔɔ əɌ Ɏɐɚɡɑ 

ɔ Ɏɧɐɚɡɑ, ɞɌɖ ɛɜɔ ɠɚɜɝɔɜɚɎɌəəɚɘ Ɏɐɚɡɑ.   

ȾɌɍɗɔɢɌ ʈ1.     Ȭəɞɜɚɛɚɘɑɞɜɔɣɑɝɖɔɑ ɐɌəəɧɑ ɐɑɞɑɕ ɝ ɞɚɞɌɗɨəɧɘ ɖɌɎɚɛɟɗɨɘɚ-

əɌɗɨəɧɘ ɝɚɑɐɔəɑəɔɑɘ ɔ Ɏ ɏɜɟɛɛɑ ɖɚəɞɜɚɗɫ. 

 Valid 

N 
Mean Median Minimum Maximum 

Lower - 

Quartile 

Upper - 

Quartile 

Std.Dev

. 

ʈʦʩʪ (ʩʤ) 

ʢʦʥʪʨʦʣʴ 
531 121,1 120,0 86,1 157,0 110,0 130,0 13,5 

ʈʦʩʪ (ʩʤ) 

ʊʂʇʉ 
124 122,1 117,5 86,0 174,0 105,0 139,0 22,5 

P  ʥʜ       

ɺʝʩ (ʢʛ) 

ʢʦʥʪʨʦʣʴ 
531 23,0 22,0 10,0 58,0 18,0 28,0 7,27 

ɺʝʩ (ʢʛ) 

ʌʦʥʪʝʥ 
124 25,6 20,0 9,9 80,0 16,0 32,3 13,3 

  ʥʜ       
 

   
 

 

ȼɔɝ. 1 Ɍ (Fig. 1 Ɍ) 

 

ȼɔɝ. 1 ɍ (Fig. 1 b) 

ȼɔɝ. 1.    Ⱥɛɜɑɐɑɗɑəɔɑ ɚɍɦɑɘɌ Ɏɑɐɟɥɑɏɚ ɛɜɌɎɚɏɚ ɒɑɗɟɐɚɣɖɌ. 

Ɍ ð ɝɡɑɘɌ, ɍ ð ɉɡɚȶȯ.   

Fig. 1.   Measurement of the volume of the leading right ventricle . 

a ð scheme, b ð heart US.   
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Ȱɗɫ ɚɛɜɑɐɑɗɑəɔɫ ɝɖɚɜɚɝɞɔ ɖɜɚɎɚɞɚɖɌ 

ɔɝɛɚɗɨɓɚɎɌɗɔ ɔɘɛɟɗɨɝəɚ-ɎɚɗəɚɎɚɑ ɐɚɛɛɗɑ-

ɜɚɎɝɖɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ (PW) [15]. ȶɚəɞɜɚɗɨəɧɕ 

ɚɍɦɑɘ PW ɜɌɓɘɑɥɌɗɔ Ɏ ɚɍɗɌɝɞɔ ɛɜɚɖɝɔɘɌɗɨ-

əɚɕ ɣɌɝɞɔ əɔɒəɑɏɚ ɖɌɎɚɛɟɗɨɘɚəɌɗɨəɚɏɚ ɝɚ-

ɑɐɔəɑəɔɫ (ɜɔɝ. 3 Ȭ). 

Ȱɗɫ ɔɓɟɣɑəɔɫ ɝɔɝɞɚɗɚ-ɐɔɌɝɞɚɗɔɣɑɝɖɔɡ 

ɝɎɚɕɝɞɎ Ɏɑɐɟɥɑɏɚ ɒɑɗɟɐɚɣɖɌ ɔɝɛɚɗɨɓɚɎɌɗɔ 

ɘɔɚɖɌɜɐɔɌɗɨəɧɕ ɔəɐɑɖɝ (Ⱦei), ɚɛɜɑɐɑɗɑəəɧɕ 

ɝ ɛɚɘɚɥɨɪ ɞɖɌəɑɎɚɕ ɔɘɛɟɗɨɝəɚ-ɎɚɗəɚɎɚɕ 

ɐɚɛɛɗɑɜɚɏɜɌɠɔɔ [16].  ȭɧɗɔ ɚɢɑəɑəɧ Ɏɚɓ-

ɘɚɒəɚɝɞɔ ɔɝɛɚɗɨɓɚɎɌəɔɫ əɑɛɗɌəɔɘɑɞɜɔɣɑ-

ɝɖɚɏɚ ɔəɐɑɖɝɌ ɖɚəɞɜɌɖɞɔɗɨəɚɝɞɔ ɒɑɗɟɐɚɣɖɌ, 

ɚɛɜɑɐɑɗɫɑɘɚɏɚ ɖɌɖ ɚɍɜɌɞəɌɫ ɎɑɗɔɣɔəɌ ɚɞəɚ-

ɤɑəɔɫ ɛɑɜɔɚɐɚɎ ɛɜɑɐɔɓɏəɌəɔɫ (PEP) ɔ ɔɓ-

ɏəɌəɔɫ (ET),   ȴȽ=1\ (PEP\ ET)   [16 - 18].  ȼɌɝ-

ɝɣɔɞɧɎɌɗɔ ɜɌɍɚɞɟ  ȱȲȽ ɓɌ ɚɐəɚ ɝɚɖɜɌɥɑəɔɑ 

ɛɚ ɘɑɞɚɐɔɖɑ SettergrinG [19 - 21], ɔɝɛɚɗɨɓɟɫ 

ɠɚɜɘɟɗɟ: LVSWI = SVI Ł (MAP - PAWP) Ł 

0,0136,  

ɏɐɑ:  SVI ð ɟɐɌɜəɧɕ ɔəɐɑɖɝ,  MAP ð 

ɝɜɑɐəɑɑ ɌɜɞɑɜɔɌɗɨəɚɑ ɐɌɎɗɑəɔɑ,  PAWP ð ɐɌɎ-

ɗɑəɔɑ ɓɌɖɗɔəɔɎɌəɔɫ. 

ȹɑɔəɎɌɓɔɎəɧɕ ɘɑɞɚɐ ɚɛɜɑɐɑɗɑəɔɫ ɐɌɎ-

ɗɑəɔɫ ɓɌɖɗɔəɔɎɌɫ, ɔɝɛɚɗɨɓɚɎɌəəɧɕ əɌɘɔ, 

ɛɚɖɌɓɌɗ ɡɚɜɚɤɟɪ ɎɚɝɛɜɚɔɓɎɚɐɔɘɚɝɞɨ ɔ ɖɚɜ-

ɜɑɗɔɜɚɎɌɗ ɝ ɛɜɫɘɧɘɔ ɔɓɘɑɜɑəɔɫɘɔ, Ɏɧɛɚɗ-

əɑəəɧɘɔ ɛɜɔ ɛɑɜɎɔɣəɚɘ ɔəɎɌɓɔɎəɚɘ ɔɝɝɗɑ-

ɐɚɎɌəɔɔ (r=0.78, p=0.001). 

ȼɑɓɟɗɨɞɌɞɧ ɔ ɔɡ ɚɍɝɟɒɐɑəɔɑ. 

ȮɌɒəɧɘ ɘɚɘɑəɞɚɘ ɩɡɚɖɌɜɐɔɚɏɜɌɠɔɣɑ-

ɝɖɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɍɚɗɨəɧɡ ɝ ɟəɔɎɑəɞɜɔɖɟ-

ɗɫɜəɚɕ ɖɚɜɜɑɖɢɔɑɕ ɫɎɗɫɑɞɝɫ ɚɢɑəɖɌ ɠɟəɖ-

ɢɔɔ ɛɜɔɞɚɣəɧɡ ɔ ɚɞɞɚɣəɧɡ ɖɗɌɛɌəɚɎ, ɖɚɞɚ-

ɜɧɑ ɘɚɏɟɞ ɔɘɑɞɨ ɜɌɓɗɔɣəɟɪ ɌəɌɞɚɘɔɪ. Ȯ 

əɌɤɑɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɟ 86 ɛɌɢɔɑəɞɚɎ (69,4%) 

ɠɟəɖɢɔɫ ɌɞɜɔɚɎɑəɞɜɔɖɟɗɫɜəɧɡ (ȬȮ) ɖɗɌɛɌ-

əɚɎ ɍɧɗɌ əɚɜɘɌɗɨəɌɫ, ɟ 25 (20%) ɚɞɘɑɣɌɗɌɝɨ  

ɜɑɏɟɜɏɔɞɌɢɔɫ 1 ɝɞɑɛɑəɔ, ɟ 10 (8,1%) ð ɜɑɏɟɜ-

ɏɔɞɌɢɔɫ 2 ɝɞɑɛɑəɔ, ɟ  1 (0,8%) ð 3 ɝɞɑɛɑəɔ. 

ȰɎɌ ɛɌɢɔɑəɞɌ (1,6%) ɔɘɑɗɔ ɘɑɡɌəɔɣɑɝɖɔɑ 

ɛɜɚɞɑɓɧ. ɀɟəɖɢɔɫ ɌɚɜɞɌɗɨəɚɏɚ ɖɗɌɛɌəɌ  ɍɧɗɌ 

əɚɜɘɌɗɨəɚɕ ɟ 96 ɛɌɢɔɑəɞɚɎ (77,4%), ɜɑɏɟɜɏɔ-

ɞɌɢɔɪ 1 ɝɞɑɛɑəɔ ɔɘɑɗɔ 22 ɍɚɗɨəɧɡ (17,7%) 

ɜɑɏɟɜɏɔɞɌɢɔɪ 2 ɝɞɑɛɑəɔ ð 5(4%), ɘɑɡɌəɔɣɑ-

ɝɖɔɕ ɛɜɚɞɑɓ ɍɧɗ ɟ ɚɐəɚɏɚ ɛɌɢɔɑəɞɌ (0,8%). ȿ 

8 ɛɌɢɔɑəɞɚɎ (6,45%) ɔɘɑɗɝɫ əɑɓəɌɣɔɘɧɕ 

ɏɜɌɐɔɑəɞ (ɛɔɖɚɎɧɕ ɘɑəɑɑ 30 ɘɘ ɜɞ. ɝɞ.) əɌ 

ɌɚɜɞɌɗɨəɚɘ ɖɗɌɛɌəɑ ɔɗɔ ɍɟɗɨɍɚɎɑəɞɜɔɖɟɗɫɜ-

əɚɘ ɚɞɎɑɜɝɞɔɔ.  

ɀɚɜɘɌ ɑɐɔəɝɞɎɑəəɚɏɚ ɒɑɗɟɐɚɣɖɌ. 

ȿɝɞɌəɚɎɗɑəɚ, ɣɞɚ ɖɚɜɑəɨ Ɍɚɜɞɧ ɟ ɗɔɢ 

ɛɚɝɗɑ ȾȶȻȽ ɍɚɗɑɑ ɤɔɜɚɖɔɕ, ɠɔɍɜɚɓəɚɑ ɖɚɗɨ-

ɢɚ ɚɞɞɚɣəɚɏɚ ɖɗɌɛɌəɌ ɍɧɗɚ ɐɚɝɞɚɎɑɜəɚ ɍɚɗɨ-

ɤɑ, ɣɑɘ ɟ ɓɐɚɜɚɎɧɡ ɗɔɢ ɏɜɟɛɛɧ ɖɚəɞɜɚɗɫ 

(18,4+3,5 ɘɘ ɔ 15,0+1,7 ɘɘ  ɝɚɚɞɎɑɞɝɞɎɑəəɚ, 

p=0.01). ȰɔɌɘɑɞɜ Ɍɚɜɞɧ əɌ ɟɜɚɎəɑ ɝɔəɟɝɚɎ 

ȮɌɗɨɝɌɗɨɎɧ ɟ ɍɚɗɨəɧɡ ɛɚɝɗɑ ɝ ȾȶȻȽ ɞɌɖ ɒɑ 

ɍɧɗ ɟɎɑɗɔɣɑəəɧɘ (23,2+4,4 ɘɘ ɔ 19,4+2,4 ɘɘ  

p=0,001).  ȼɌɝɤɔɜɑəɔɑ ɖɚɜəɫ Ɍɚɜɞɧ ɍɚɗɑɑ 

120% ɚɞ əɚɜɘɧ ɍɧɗɚ ɚɍəɌɜɟɒɑəɚ ɟ 66% ɚɍ-

ɝɗɑɐɚɎɌəəɧɡ ɐɑɞɑɕ. ȶɜɚɘɑ ɞɚɏɚ, ɝɟɘɘɌɜəɧɕ 

ɚɍɦɑɘ ɗɑɎɚɏɚ ɔ ɛɜɌɎɚɏɚ ɛɜɑɐɝɑɜɐɔɕ ɟ ɍɚɗɨ-

əɧɡ ɝ ȾȶȻȽ ɍɧɗ ɓəɌɣɔɘɚ ɘɑəɨɤɔɘ, ɣɑɘ ɟ 

ɗɔɢ ɖɚəɞɜɚɗɨəɚɕ ɏɜɟɛɛɧ 32,3+14 ɘɗ ɔ 

36,8+11,5 ɘɗ, p=0.003. ɉɞɚ ɍɧɗɚ ɚɍɟɝɗɚɎɗɑəɚ 

ɛɜɑɔɘɟɥɑɝɞɎɑəəɚ ɟɘɑəɨɤɑəɔɑɘ ɐɑɠɚɜɘɔɜɚ-

ɎɌəəɚɏɚ ɛɜɌɎɚɏɚ ɛɜɑɐɝɑɜɐɔɫ, ɛɜɔɗɑɒɌɥɑɏɚ ɖ 

ɩɖɝɞɜɌɖɌɜɐɔɌɗɨəɚɘɟ ɖɚəɐɟɔɞɟ, ɖɜɚɘɑ ɞɚɏɚ, 

ɛɜɑɐɝɑɜɐɔɑ  ɟɞɜɌɣɔɎɌɑɞ  ɖɚɗɗɑɖɞɚɜəɟɪ ɠɟəɖ- 

 

ȼɔɝ. 2 Ɍ (Fig. 2 Ɍ) 

 

ȼɔɝ. 2 ɍ (Fig. 2 b) 

ȼɔɝ. 2.      Ⱥɛɜɑɐɑɗɑəɔɑ ɚɍɦɑɘɌ ȱȲȽ ɛɜɔ ɗɑɎɚɘ Ɏɑɐɟɥɑɘ ɒɑɗɟɐɚɣɖɑ.  

Ɍ ð ɝɡɑɘɌ, ɍ ð ɉɡɚȶȯ.    

Fig. 2.   Measurement singlevetricle volume in the left leading ventricle . 

a ð scheme, b ð heart US.  
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ɢɔɪ ð Ɏɑɝɨ ɝɔɝɞɑɘəɧɕ Ɏɑəɚɓəɧɕ ɎɚɓɎɜɌɞ 

ɚɝɟɥɑɝɞɎɗɫɑɞɝɫ əɑɛɚɝɜɑɐɝɞɎɑəəɚ Ɏ ɗɑɏɚɣəɟɪ 

Ɍɜɞɑɜɔɪ.  ȸəɚɏɚɚɍɜɌɓɔɑ ɎɌɜɔɌəɞɚɎ ɌəɌɞɚ-

ɘɔɔ ɠɟəɖɢɔɚəɌɗɨəɚ ɑɐɔəɝɞɎɑəəɚɏɚ ɒɑɗɟɐɚɣ-

ɖɌ əɑɜɌɓɜɧɎəɚ ɝɚɣɑɞɌɑɞɝɫ ɝ ɔɓɘɑəɑəɔɑɘ ɑɏɚ 

ɠɚɜɘɧ, ɣɞɚ ɚɍɟɝɗɚɎɗɑəɚ ɟɣɌɝɞɔɑɘ ɖɌɖ ɚɝəɚɎ-

əɚɏɚ (Ɏɑɐɟɥɑɏɚ) ɒɑɗɟɐɚɣɖɌ, ɞɌɖ ɔ ɜɑɐɟɢɔɜɚ-

ɎɌəəɚɏɚ Ɏ ɠɚɜɘɔɜɚɎɌəɔɔ ɚɍɥɑɕ ɖɌɘɑɜɧ. 

Ȼɜɚɝɞɑɕɤɔɘ ɛɚɖɌɓɌɞɑɗɑɘ, ɖɚɗɔɣɑɝɞɎɑəəɚ ɡɌ-

ɜɌɖɞɑɜɔɓɟɪɥɔɘ ɠɚɜɘɟ ɒɑɗɟɐɚɣɖɌ, ɫɎɗɫɑɞɝɫ 

ɔəɐɑɖɝ ɝɠɑɜɔɣəɚɝɞɔ, ɜɌɝɝɣɔɞɧɎɌɑɘɧɕ ɖɌɖ 

ɚɞəɚɤɑəɔɑ ɐɗɔəəɚɕ ɚɝɔ ɖɌɘɑɜɧ ɖ ɛɚɛɑɜɑɣ-

əɚɕ (ɔəɚɏɐɌ ɔɝɛɚɗɨɓɟɪɞ ɚɞəɚɤɑəɔɑ ɖɚɜɚɞɖɚɕ 

ɖ ɐɗɔəəɚɕ).  Ȯ ɗɪɍɚɘ ɝɗɟɣɌɑ, ɝɞɜɑɘɗɑəɔɑ ɩɞɚ-

ɏɚ ɚɞəɚɤɑəɔɫ ɖ 1 ɟɖɌɓɧɎɌɑɞ əɌ əɌɜɌɝɞɌəɔɑ 

ɝɠɑɜɔɣəɚɝɞɔ. Ȯ əɚɜɘɑ ɚɞəɚɤɑəɔɑ ɐɗɔəəɚɕ 

ɚɝɔ ɗɑɎɚɏɚ ɒɑɗɟɐɚɣɖɌ ɔ ɖɚɜɚɞɖɚɕ ɝɚɝɞɌɎɗɫɑɞ 

1,5 -1,7, ɟ ɛɌɢɔɑəɞɚɎ ɛɚɝɗɑ ȾȶȻȽ ɩɞɚɞ ɛɚɖɌ-

ɓɌɞɑɗɨ ɝɚɝɞɌɎɔɗ 1,27+0,30 ɔ ɝɞɌɞɔɝɞɔɣɑɝɖɔ 

ɐɚɝɞɚɎɑɜəɚ (p=0.001) ɚɞɗɔɣɌɗɝɫ ɚɞ ɞɌɖɚɎɚɏɚ Ɏ 

ɖɚəɞɜɚɗɨəɚɕ ɏɜɟɛɛɑ (ɞɌɍɗ. ʈ2).  ȴəɐɑɖɝ ɝɠɑ-

ɜɔɣəɚɝɞɔ ɔɘɑɗ ɝɗɌɍɟɪ ɛɜɫɘɟɪ, əɚ ɝɞɌɞɔɝɞɔ-

ɣɑɝɖɔ  ɓəɌɣɔɘɟɪ ɖɚɜɜɑɗɫɢɔɪ ɝ ɠɜɌɖɢɔɑɕ 

ɎɧɍɜɚɝɌ (r=0,50, p=0.01). 

Ȼɚ ɐɌəəɧɘ ɐɎɟɡɘɑɜəɚɕ ɩɡɚɖɌɜɐɔɚɏɜɌ-

ɠɔɔ ɖɚəɞɜɌɖɞɔɗɨəɚɝɞɨ ɚɍɥɑɏɚ ɒɑɗɟɐɚɣɖɌ ɟ 

ɍɚɗɨəɧɡ ɝ ȾȶȻȽ ɍɧɗɌ əɔɒɑ, ɣɑɘ ɟ ɓɐɚɜɚɎɧɡ 

ɗɔɢ (ɞɌɍɗ. ʈ2). Ȼɜɔ ɩɞɚɘ əɌɝɚɝəɌɫ ɠɟəɖɢɔɫ 

ȱȲȽ Ɏ ɏɜɟɛɛɑ ɛɌɢɔɑəɞɚɎ  əɑ ɍɧɗɌ ɜɑɐɟɢɔɜɚ-

ɎɌəɌ ɛɚ ɝɜɌɎəɑəɔɪ ɝɚ ɓɐɚɜɚɎɧɘɔ ɗɔɢɌɘɔ. 

ȳəɌɣɑəɔɫ ɝɑɜɐɑɣəɚɏɚ ɔəɐɑɖɝɌ ɝɚɝɞɌɎɔɗɔ Ɏ 

ɏɜɟɛɛɑ ɝ ȾȶȻȽ 3,88+1,10 ɗ\ ɘɔə\ ɘ2,  Ɏ ɖɚə-

ɞɜɚɗɨəɚɕ ɏɜɟɛɛɑ ð 2,86+0,56 ɗ\ ɘɔə\ ɘ2, 

p<0.05 ɝɚɚɞɎɑɞɝɞɎɑəəɚ.  Ƚɔɗɚɝɖɚɜɚɝɞəɧɑ 

ɝɎɚɕɝɞɎɌ ɑɐɔəɝɞɎɑəəɚɏɚ ɒɑɗɟɐɚɣɖɌ ɟ ɛɌɢɔ-

ɑəɞɚɎ ɛɚɝɗɑ ȾȶȻȽ ɍɧɗɔ ɝəɔɒɑəɧ: ɘɌɖɝɔ-

ɘɌɗɨəɌɫ ɝɖɚɜɚɝɞɨ əɌɜɌɝɞɌəɔɫ ɐɌɎɗɑəɔɫ Ɏ ɝɔ-

ɝɞɚɗɟ (dp\ dtMax) ɝɚɝɞɌɎɔɗɌ 954+374 ɘɘ ɜɞ. 

ɝɞ.\ ɝ, ɛɜɔ ɜɑɠɑɜɑəɝəɧɡ ɓəɌɣɑəɔɫɡ Ɏ əɚɜɘɑ 

1400 -1600 ɘɘ ɜɞ. ɝɞ.\ ɝ. ȹɚɜɘɌɗɨəɧɑ ɓəɌɣɑ-

əɔɫ ɛɚɖɌɓɌɞɑɗɫ ɔɘɑɗɔ ɞɚɗɨɖɚ 8% ɛɌɢɔɑəɞɚɎ. 

ȴəɞɑɏɜɌɗɨəɌɫ ɝɖɚɜɚɝɞɨ ɛɚɞɚɖɌ ɖɜɚɎɔ 

(VTI) Ɏ ɍɜɪɤəɚɕ Ɍɚɜɞɑ  ɟ ɍɚɗɨəɧɡ ɝ ȾȶȻȽ ɐɚ-

ɝɞɚɎɑɜəɚ əɑ ɚɞɗɔɣɌɗɌɝɨ ɚɞ ɞɌɖɚɎɚɕ Ɏ ɖɚə-

ɞɜɚɗɨəɚɕ ɏɜɟɛɛɑ, ɡɚɞɫ ɔ ɔɘɑɗɌ ɞɑəɐɑəɢɔɪ ɖ 

ɝəɔɒɑəɔɪ (22,0+8,6 ɝɘ/ɝ ɔ 24,6+5,2 ɝɘ/ɝ 

ɝɚɚɞɎɑɞɝɞɎɑəəɚ). ȴəɞɑɏɜɌɗɨəɌɫ ɝɖɚɜɚɝɞɨ ɛɚ-

ɞɚɖɌ ɖɜɚɎɔ  Ɏ ɎɧɎɚɐəɚɘ ɞɜɌɖɞɑ ȱȲȽ ɟ ɛɌɢɔ-

ɑəɞɚɎ ɛɚɝɗɑ ɚɛɑɜɌɢɔɔ ɀɚəɞɑəɌ  ɔɘɑɗɌ ɝɗɌ-

ɍɟɪ, əɚ  ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɟɪ ɛɜɫɘɟɪ 

ɖɚɜɜɑɗɫɢɔɪ ɝ ɟɐɌɜəɧɘ ɚɍɦɑɘɚɘ (r=0,41 

p=0.02). ȸɚɒəɚ ɛɚɗɌɏɌɞɨ, ɣɞɚ ɐɌəəɧɑ ɛɚɖɌ-

ɓɌɞɑɗɔ ɘɚɏɟɞ ɍɧɞɨ ɔɝɛɚɗɨɓɚɎɌəɧ ɖɌɖ ɝɟɜɜɚ-

ɏɌɞəɧɑ ɡɌɜɌɖɞɑɜɔɝɞɔɖɔ əɌɝɚɝəɚɕ ɠɟəɖɢɔɔ 

ȱȲȽ. 

ȼɌɍɚɞɌ, ɝɚɎɑɜɤɑəəɌɫ ȱȲ, ɍɧɗɌ ɐɚɝɞɚ-

Ɏɑɜəɚ Ɏɧɤɑ, ɣɑɘ ɜɌɍɚɞɌ ȷȲ Ɏ ɖɚəɞɜɚɗɨəɚɕ 

ɏɜɟɛɛɑ: 42,7+15 ɔ 29,6+5,6 ɏ*ɘɔə\ ɘ2, p=0.01.  

ȸɚɒəɚ ɛɚɗɌɏɌɞɨ, ɣɞɚ ɩɞɚ ɚɍɟɝɗɚɎɗɑəɚ ɟɎɑɗɔ-

ɣɑəɔɑɘ ɚɍɦɬɘɌ ɖɜɚɎɔ ɔ ɟɣɌɝɞɔɑɘ Ɏ ɛɑɜɑɘɑ-

ɥɑəɔɔ ɚɍɦɑɘɌ ɖɜɚɎɔ əɑ ɞɚɗɨɖɚ ɝɔɗɧ ɝɚɖɜɌ-

ɥɑəɔɫ ɖɌɘɑɜ, əɚ ɔ ɌɖɞɔɎəɚɏɚ ɝɔɝɞɑɘəɚɏɚ Ɏɑ-

əɚɓəɚɏɚ ɎɚɓɎɜɌɞɌ, ɚɍɟɝɗɌɎɗɔɎɌɑɘɚɏɚ ɜɌɍɚɞɚɕ 

ɐɧɡɌɞɑɗɨəɧɡ ɘɧɤɢ [22]. ȮɑɗɔɣɔəɌ ɜɌɍɚɞɧ 

ȷȲ ɟ ɓɐɚɜɚɎɧɡ ɐɑɞɑɕ ɔɘɑɗɌ ɝɞɌɞɔɝɞɔɣɑɝɖɔ 

ɓəɌɣɔɘɟɪ ɛɜɫɘɟɪ ɖɚɜɜɑɗɫɢɔɪ ɝ ɠɜɌɖɢɔɑɕ 

ɎɧɍɜɚɝɌ (r=0.55, p=0.001). Ȯ ɞɚ Ɏɜɑɘɫ ɖɌɖ ɟ 

ɍɚɗɨəɧɡ  ɛɚɝɗɑ  ȾȶȻȽ  ɓəɌɣɑəɔɑ   ɖɚɜɜɑɗɫɢɔɔ  

 

ȼɔɝ. 3 Ɍ (Fig. 3 Ɍ) 

 

ȼɔɝ. 3 ɍ (Fig. 3 b) 

ȼɔɝ. 3.    ɉɡɚȶȯ.  

ȶɜɚɎɚɞɚɖ Ɏ əɔɒəɑɘ (Ɍ) ɔ (ɍ) ɔ Ɏɑɜɡəɑɘ ɖɌɎɚ-ɛɟɗɨɘɚəɌɗɨəɚɘ  ɝɚɑɐɔəɑəɔɫɡ ɛɜɔ ɐɧɡɌəɔɔ.  

Fig. 3.   Heart US.  

Blood flow pattern in the lower ( Ɍ) and ( b) and upper cavopulmonary connections during respiration . 
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ɐɌəəɧɡ ɛɚɖɌɓɌɞɑɗɑɕ ɝɚɝɞɌɎɔɗɚ 0,13 (p=0,35).  

ȰɌəəɧɕ ɠɌɖɞ ɛɚɐɞɎɑɜɒɐɌɑɞ ɓəɌɣɔɘɚɝɞɨ çɛɑ-

ɜɔɠɑɜɔɣɑɝɖɚɏɚè əɌɝɚɝɌ ɐɗɫ ɛɑɜɑɘɑɥɑəɔɫ 

ɖɜɚɎɔ Ɏ ɚɜɏɌəɔɓɘɑ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɟəɔɎɑəɞɜɔ-

ɖɟɗɫɜəɚɕ ɠɔɓɔɚɗɚɏɔɑɕ. 

ɉɠɠɑɖɞɔɎəɚɝɞɨ əɌɝɚɝəɚɕ ɠɟəɖɢɔɔ 

ȱȲȽ, ɚɛɜɑɐɑɗɫɑɘɌɫ ɖɌɖ ɚɍɦɑɘ ɖɜɚɎɔ, ɛɜɔɡɚ-

ɐɫɥɔɕɝɫ ɓɌ ɚɐəɚ ɝɚɖɜɌɥɑəɔɑ 1 ɏɜɌɘɘɌ ɘɔɚ-

ɖɌɜɐɌ, ɝɚɖɜɌɥɌɪɥɑɏɚɝɫ ɒɑɗɟɐɚɣɖɌ 

(ɉɠɠȲ=ȿȺ\ ȸȸɗɒ), ɟ ɛɌɢɔɑəɞɚɎ ɛɚɝɗɑ ȾȶȻȽ 

ɍɧɗɌ ɐɚɝɞɚɎɑɜəɚ əɔɒɑ,  ɣɑɘ Ɏ ɏɜɟɛɛɑ ɓɐɚɜɚ-

Ɏɧɡ ɗɔɢ  0,36+0,11 ɘɗ\ ɏ ɔ 0,49+0,08 ɘɗ\ ɏ  

ɝɚɚɞɎɑɞɝɞɎɑəəɚ (p=0,04). Ȯ ɣɌɝɞəɚɝɞɔ, ɩɞɚ 

ɘɚɒɑɞ ɍɧɞɨ ɚɍɟɝɗɚɎɗɑəɚ ɟɎɑɗɔɣɑəəɚɕ ɘɌɝɝɚɕ 

ɘɔɚɖɌɜɐɌ ɌɖɞɔɎəɚ əɑ ɝɚɖɜɌɥɌɪɥɑɏɚɝɫ ɚɐəɚ-

ɏɚ ɔɓ ɒɑɗɟɐɚɣɖɚɎ, ɣɌɥɑ Ɏɝɑɏɚ ɎɧɛɟɝɖəɔɖɌ.  

Ⱥɍɦɑɘəɧɑ ɛɚɖɌɓɌɞɑɗɔ. 

 

Ȭɍɝɚɗɪɞəɧɑ  ɓəɌɣɑəɔɫ  ɜɌɓəɔɢɧ ɖɚəɑɣəɧɡ 

ɐɔɌɝɞɚɗɔɣɑɝɖɔɡ ɚɍɦɑɘɚɎ ȷȲ (ɖɚəɞɜɚɗɨ) ɔ 

ȱȲȽ ɛɜɑɐɝɞɌɎɗɑəɧ Ɏ ɞɌɍɗɔɢɑ ʈ2. Ⱥɍɦɑɘ 

ȱȲȽ Ɏ ɏɜɟɛɛɑ ɛɌɢɔɑəɞɚɎ ɛɚɝɗɑ  ȾȶȻȽ ɍɧɗ 

ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɐɚɝɞɚɎɑɜəɚ ɍɚɗɨɤɔɘ, ɣɑɘ ɚɍɦ-

ɬɘ ɗɑɎɚɏɚ ɒɑɗɟɐɚɣɖɌ Ɏ ɖɚəɞɜɚɗɨəɚɕ ɏɜɟɛɛɑ.  

ȶɚəɑɣəɧɕ  ɐɔɌɝɞɚɗɔɣɑɝɖɔɕ ɚɍɦɑɘ ȱȲȽ ɝɚ-

ɝɞɌɎɔɗ Ɏ ɝɜɑɐəɑɘ 140-150%  ɚɞ ɛɜɚɏəɚɓɔɜɟɑ-

ɘɚɕ əɚɜɘɧ ɐɗɫ ɗɑɎɚɏɚ ɒɑɗɟɐɚɣɖɌ. Ȼɜɔ ɩɞɚɘ ɟ 

8% ɚɍɝɗɑɐɟɑɘɧɡ (10) ɚə ɍɧɗ ɘɑəɑɑ 100%, ɟ 

56% ɍɚɗɨəɧɡ ð ɚɞ 100% ɐɚ 150%, ɟ 21% ð ɚɞ 

150% ɐɚ 200%, ɔ ɟ 15% ð ɍɚɗɑɑ 200% ɚɞ 

ɐɚɗɒəɧɡ Ɏɑɗɔɣɔə. 

Ⱥɍɦɑɘ ȱȲȽ, ɎɧɜɌɒɑəəɧɕ Ɏ ɛɜɚɢɑəɞɌɡ 

ɚɞ ɐɚɗɒəɚɕ Ɏɑɗɔɣɔəɧ, ɔɘɑɗ ɚɍɜɌɞəɟɪ ɝɎɫɓɨ ɝ 

ɠɜɌɖɢɔɑɕ ɎɧɍɜɚɝɌ (ɀȮ) (r=-0.58, p=0.01). 

ȸɌɖɝɔɘɌɗɨəɧɑ   ɓəɌɣɑəɔɫ   ɀȮ   əɌɍɗɪɐɌɗɔɝɨ  

ȾɌɍɗɔɢɌ ʈ2.  ȻɚɖɌɓɌɞɑɗɔ ɩɡɚɖɌɜɐɔɚɏɜɌɠɔɔ  ɟ ɍɚɗɨəɧɡ ɛɚɝɗɑ ɚɛɑɜɌɢɔɔ ɀɚəɞɑəɌ. 

ȻɜɔɘɑɣɌəɔɑ: ȴɝɠ ð ɔəɐɑɖɝ ɝɠɑɜɔɣəɚɝɞɔ, ɀȮɎ ð ɠɜɌɖɢɔɫ ɎɧɍɜɚɝɌ ɛɚ ɐɎɟɡɘɑɜəɚɕ 

ɩɡɚɖɌɜɐɔɚɏɜɌɠɔɔ, ɀȮɘ ð ɠɜɌɖɢɔɫ ɎɧɍɜɚɝɌ ɛɚ ɚɐəɚɘɑɜəɚɕ ɩɡɚɖɌɜɐɔɚɏɜɌɠɔɔ, ȶȰȺ ð

ɖɚəɑɣəɧɕ ɐɔɌɝɞɚɗɔɣɑɝɖɔɕ ɚɍɦɑɘ, Ȯȹ% ð Ɏɜɑɘɫ əɌɛɚɗəɑəɔɫ ɒɑɗɟɐɚɣɖɌ Ɏ ɛɜɚɢɑəɞɌɡ ɚɞ R-R, 

E/e ɝɚɚɞɎɑɞɝɞɎɟɑɞ  ɐɌɎɗɑəɔɪ əɌɛɚɗəɑəɔɫ, ȱ ð ɝɖɚɜɚɝɞɨ ɍɧɝɞɜɚɏɚ əɌɛɚɗəɑəɔɫ ɒɑɗɟɐɚɣɖɌ, 

ɠȶȸȶ ð ɐɔɌɘɑɞɜ ɠɔɍɜɚɓəɚɏɚ ɖɚɗɨɢɌ ɘɔɞɜɌɗɨəɚɏɚ ɖɗɌɛɌəɌ (Ɍɞɜɔɚ-Ɏɑəɞɜɔɖɟɗɫɜəɚɏɚ), Ȭ ð 

ɝɖɚɜɚɝɞɨ əɌɛɚɗəɑəɔɫ ɒɑɗɟɐɚɣɖɌ Ɏ ɠɌɓɟ ɝɔɝɞɚɗɧ ɛɜɑɐɝɑɜɐɔɕ, ȱ\ Ȭ ð ɚɞəɚɤɑəɔɑ ɝɖɚɜɚɝɞɑɕ 

əɌɛɚɗəɑəɔɫ ɒɑɗɟɐɚɣɖɌ, ɑ\ ɌȾ ð ɚɞəɚɤɑəɔɑ ɝɖɚɜɚɝɞɑɕ ɐɎɔɒɑəɔɫ ɘɔɚɖɌɜɐɌ Ɏ ɐɔɌɝɞɚɗɟ, LAF ð 

ɝɔɗɌ ɝɚɖɜɌɥɑəɔɫ ɛɜɑɐɝɑɜɐɔɫ.    

 

 ʂʦʥʪʨʦʣʴ 

(1) 

ʊʂʇʉ 

(2) 
t p 

Valid N 

- Group 

1 

Valid 

N - 

Group 

2 

Std.Dev. - 

Group 1 

Std.Dev. - 

Group 2 

F-ratio - 

Variances 

p - 

Variance

s 

ʏʉʉ 

ʋʜ/ ʤʠʥ 
88,9 92,3 2,44 0,01 854 120 13,54 18,24 1,81 0,000 

ʀ ʩʬ 1,68 1,27 21,6 0,00 525 118 0,15 0,29 3,86 0,000 

ʌɺʚ% 70,0 62,4 13,3 0,00 528 123 4,81 8,52 3,14 0,00 

ʌBm% 72,4 60,1 18,9 0,00 530 121 5,02 10,76 4,60 0,00 

ʂɼʆ 

(ʤʣ) 
40,40 64,4 -14,0 0,00 530 123 10,42 32,76 9,86 0,00 

ɺʅ % 53,41 50,01 2,80 0,00 223 94 9,91 9,7 1,05 0,81 

E/e 8,12 9,7 -5,28 0,00 350 99 1,38 4,59 11,02 0,00 

ɽ (ʩʤ\ʩ) 114,5 77,2 17,3 0,00 518 108 17,23 24,14 1,96 0,00 

E (ʩʤ\ʩ) 15.5  9,311 15,5 0,00 504 99 3,313 3,254 1,036 0,84 

ʬʢʄʂ 

 

 

20,3 22,0 -5,39 0,00 685 110 2,66 5,30 3,9 0,000 

ɸ ʩʤ\ʩ 57,9 71,1 -7,63 0,00 513 106 14,09 24,12 2,93 0,00 

ɽ\  ɸ 2,06 1,21 16,0 0,00 508 106 0,50 0,460 1,21 0,24 

ʝ\ʘʊ 2,31 1,66 9,17 0,00 490 98 0,63 0,67 1,11 0,46 

LAF  ʢʜʠʥ 6,13 11,01 -9,31 0,00 434 100 3,62 7,90 4,78 0,00 
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ɛɜɔ ɓəɌɣɑəɔɫɡ ɐɚɗɒəɚɏɚ ɚɍɦɑɘɌ ɘɑəɑɑ 150%.  

ȿ ɗɔɢ ɖɚəɞɜɚɗɨəɚɕ ɏɜɟɛɛɧ ɖɚɜɜɑɗɫɢɔɔ ɘɑɒ- 

ɐɟ ȶȰȺɗɒ  ɔ ɑɏɚ ɖɚəɞɜɌɖɞɔɗɨəɚɝɞɨɪ əɑ 

əɌɕɐɑəɚ. Ȯɘɑɝɞɑ ɝ ɩɞɔɘ, ɚɍɦɑɘ ȱȲȽ, ɎɧɜɌ-

ɒɑəəɧɕ Ɏ ɛɜɚɢɑəɞɌɡ ɚɞ ɐɚɗɒəɚɏɚ (ȶȰȺ%), 

ɔɘɑɗ ɛɜɫɘɟɪ ɖɚɜɜɑɗɫɢɔɚəəɟɪ ɝɎɫɓɨ ɝ ɝɑɜ-

ɐɑɣəɧɘ ɔəɐɑɖɝɚɘ (ɜɔɝ. 4). 

Ⱥɍɦɑɘ ȱȲȽ (ȶȰȺ%)  ɔɘɑɗ ɝɗɌɍɟɪ, əɚ 

ɐɚɝɞɚɎɑɜəɟɪ ɚɍɜɌɞəɟɪ ɖɚɜɜɑɗɫɢɔɪ ɝɚ ɝɖɚ-

ɜɚɝɞɨɪ əɌɜɌɝɞɌəɔɫ ɐɌɎɗɑəɔɫ Ɏ ɝɔɝɞɚɗɟ 

(dP\ dTmax)r= -0.32 p=0.03, ɣɞɚ ɟɖɌɓɧɎɌɗɚ əɌ 

ɝəɔɒɑəɔɑ ɝɔɗɚɝɖɚɜɚɝɞəɧɡ ɝɎɚɕɝɞɎ ȱȲȽ ɛɜɔ 

ɟɎɑɗɔɣɑəɔɔ ɚɍɦɑɘɌ. 

ȴɝɛɚɗɨɓɚɎɌəɔɑ ȸ-ɜɑɒɔɘɌ ɩɡɚɖɌɜɐɔɚ-

ɏɜɌɠɔɔ Ɏɛɚɗəɑ Ɏɚɓɘɚɒəɚ ɟ ɍɚɗɨəɧɡ ɝ ȾȶȻȽ, 

ɚɐəɌɖɚ əɑɖɚɞɚɜɧɑ ɌɎɞɚɜɧ ɜɑɖɚɘɑəɐɟɪɞ ɛɜɔ-

ɘɑəɑəɔɑ ɌəɌɞɚɘɔɣɑɝɖɚɏɚ ɎɌɜɔɌəɞɌ ȸ-

ɜɑɒɔɘɌ, ɐɗɫ ɞɚɏɚ, ɣɞɚɍɧ ɚɍɑɝɛɑɣɔɞɨ ɛɚɗɟɣɑ-

əɔɑ ɚɛɞɔɘɌɗɨəɚɏɚ ɝɑɣɑəɔɫ əɌ ɟɜɚɎəɑ ɘɌɖɝɔ-

ɘɌɗɨəɚɏɚ ɛɚɛɑɜɑɣəɔɖɌ ȱȲ [15]. ȸɧ ɝɜɌɎəɔɗɔ 

ɓəɌɣɑəɔɫ ɠɜɌɖɢɔɔ ɎɧɍɜɚɝɌ, ɚɛɜɑɐɑɗɑəəɚɕ ɝ 

ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɐɎɟɡɘɑɜəɚɕ ɩɡɚɖɌɜɐɔɚɏɜɌ-

ɠɔɔ (Ɍɗɏɚɜɔɞɘ çɛɗɚɥɌɐɨ ð ɐɗɔəɌè) ɔ ɐɌəəɧɑ 

ɌəɌɞɚɘɔɣɑɝɖɚɕ ȸ-ɜɑɒɔɘəɚɕ ɩɡɚɖɌɜɐɔɚɏɜɌ-

ɠɔɔ. ȺɖɌɓɌɗɚɝɨ, ɣɞɚ ɀȮɑɒ, ɚɛɜɑɐɑɗɑəəɌɫ ɛɚ 

ɐɎɟɡɘɑɜəɚɕ ɩɡɚɖɌɜɐɔɚɏɜɌɠɔɔ, ɍɧɗɌ ɝɞɌɞɔ-

ɝɞɔɣɑɝɖɔ ɐɚɝɞɚɎɑɜəɚ Ɏɧɤɑ (p 0.001), ɣɑɘ 

ɩɞɚɞ ɛɚɖɌɓɌɞɑɗɨ, Ɏɧɣɔɝɗɑəəɧɕ ɛɚ ɐɌəəɧɘ 

ɌəɌɞɚɘɔɣɑɝɖɚɕ ȸ-ɜɑɒɔɘəɚɕ ɩɡɚɖɌɜɐɔɚɏɜɌ-

ɠɔɔ (ɞɌɍɗ. ʈ2). ȶɚɜɜɑɗɫɢɔɫ ɘɑɒɐɟ ɛɚɖɌɓɌɞɑ-

ɗɫɘɔ ɍɧɗɌ ɓəɌɣɔɘɚɕ ɔ ɐɚɝɞɚɎɑɜəɚɕ (r=0.70, 

p=0.01). Ƚɗɑɐɟɑɞ ɚɞɘɑɞɔɞɨ, ɣɞɚ ɀȮɑɒ, ɚɛɜɑ-

ɐɑɗɑəəɌɫ ȸ-ɜɑɒɔɘəɧɘ ɘɑɞɚɐɚɘ, ɐɚɝɞɚɎɑɜəɚ 

ɖɚɜɜɑɗɔɜɚɎɌɗɌ ɝ əɑɛɗɌəɔɘɑɞɜɔɣɑɝɖɔɘɔ ɛɚ-

ɖɌɓɌɞɑɗɫɘɔ ɖɚəɞɜɌɖɞɔɗɨəɚɝɞɔ: ɔəɐɑɖɝɚɘ ɝɚ-

ɖɜɌɞɔɘɚɝɞɔ 0,39 ɜ-0,01, dp \ dtmax 0,52 

p=0.001,  

ɉɞɚ ɐɌɑɞ ɚɝəɚɎɌəɔɫ ɛɚɗɌɏɌɞɨ, ɣɞɚ ɐɗɫ 

ɍɧɝɞɜɚɏɚ ɚɛɜɑɐɑɗɑəɔɫ ɖɚəɞɜɌɖɞɔɗɨəɚɝɞɔ ȱȲ 

ɟ ɛɌɢɔɑəɞɚɎ ɝ ɟəɔɎɑəɞɜɔɖɟɗɫɜəɚɕ ɠɔɓɔɚɗɚ-

ɏɔɑɕ Ɏɛɚɗəɑ ɘɚɒɑɞ ɍɧɞɨ ɛɜɔɘɑəɑəɌ ɚɐəɚ-

ɘɑɜəɌɫ ɩɡɚɖɌɜɐɔɚɏɜɌɠɔɫ, ɛɜɔ ɔɝɛɚɗɨɓɚɎɌ-

əɔɔ ɝɑɣɑəɔɫ ɣɑɜɑɓ ɚɍɌ ɒɑɗɟɐɚɣɖɌ. 

ȴəɞɑɏɜɌɗɨəɧɕ ɛɚɖɌɓɌɞɑɗɨ ɝɔɝɞɚɗɚ-

ɐɔɌɝɞɚɗɔɣɑɝɖɔɡ ɝɎɚɕɝɞɎ ð ɘɔɚɖɌɜɐɔɌɗɨəɧɕ 

ɔəɐɑɖɝ (Tei -ɔəɐɑɖɝ)) [16], ɍɧɗ ɍɚɗɑɑ Ɏɧɝɚɖɔɘ 

Ɏ ɏɜɟɛɛɑ ȾȶȻȽ ð 0,686+0,216 ɔ 0,39+0,11, 

p=0.001, ɣɞɚ ɟɖɌɓɧɎɌɗɚ əɌ ɓəɌɣɔɞɑɗɨəɧɑ ɝɔ-

ɝɞɚɗɚ-ɐɔɌɝɞɚɗɔɣɑɝɖɔɑ əɌɜɟɤɑəɔɫ əɌɝɚɝəɚɕ 

ɖɌɘɑɜɧ, Ɏ ɐɌəəɚɘ ɝɗɟɣɌɑ ȱȲ. ȿ 20% ɛɌɢɔɑə-

ɞɚɎ ɘɔɚɖɌɜɐɔɌɗɨəɧɕ ɔəɐɑɖɝ əɑ ɚɞɗɔɣɌɗɝɫ ɚɞ 

əɚɜɘɧ, ɟ 50% ɍɧɗ Ɏ ɐɔɌɛɌɓɚəɑ 0,4-0,7 ɔ  ɟ 

30% ɛɜɑɎɧɤɌɗ 0,7.  Ƚɗɑɐɟɑɞ ɚɞɘɑɞɔɞɨ, ɣɞɚ 

ɓəɌɣɑəɔɫ ɛɚɖɌɓɌɞɑɗɫ ɍɚɗɑɑ 0,8 əɌɍɗɪɐɌɗɔɝɨ ɟ 

ɛɌɢɔɑəɞɚɎ ɝ ɠɟəɖɢɔɚəɌɗɨəɧɘ ɖɗɌɝɝɚɘ Ƚȹ II-

III.  

ȴȽ (ɔəɐɑɖɝ ɝɚɖɜɌɞɔɘɚɝɞɔ), ɔəɞɑɜɎɌɗɨ-

əɚ-Ɏɜɑɘɑəəɚɕ ɛɚɖɌɓɌɞɑɗɨ, ɡɌɜɌɖɞɑɜɔɓɟɪɥɔɕ 

ɖɚəɞɜɌɖɞɔɗɨəɧɑ ɝɎɚɕɝɞɎɌ ɒɑɗɟɐɚɣɖɌ, ɍɧɗ 

ɐɚɝɞɚɎɑɜəɚ əɔɒɑ (4,40+1,1 ɔ 2,17+0,53 

p=0.002)  Ɏ ɏɜɟɛɛɑ ɐɑɞɑɕ ɛɚɝɗɑ ɚɛɑɜɌɢɔɔ 

ɀɚəɞɑəɌ. ȳəɌɣɑəɔɫ ɛɚɖɌɓɌɞɑɗɫ, ɝɚɚɞɎɑɞɝɞɎɟ-

ɪɥɔɑ əɚɜɘɑ,   ɔɘɑɗ ɞɚɗɨɖɚ ɚɐɔə ɛɌɢɔɑəɞ 

(0,9%). Ȯ ɖɚəɞɜɚɗɨəɚɕ ɏɜɟɛɛɑ 97% ɚɍɝɗɑɐɟɑ-

ɘɧɡ ɔɘɑɗɔ ɔəɐɑɖɝ ɝɚɖɜɌɞɔɘɚɝɞɔ ȷȲ ɍɚɗɑɑ 3, 

Ɏ ɏɜɟɛɛɑ ɍɚɗɨəɧɡ ð əɌɚɍɚɜɚɞ, ɞɚɗɨɖɚ ɟ 5% 

ɛɌɢɔɑəɞɚɎ ɎɑɗɔɣɔəɌ ɛɚɖɌɓɌɞɑɗɫ ɛɜɑɎɧɤɌɗɌ 

ɐɌəəɚɑ ɓəɌɣɑəɔɑ ɔ əɑ ɍɧɗɚ ɗɔɢ ɝ ɛɚɖɌɓɌɞɑ-

ɗɫɘɔ, ɝɚɚɞɎɑɞɝɞɎɟɪɥɔɘɔ ɝɜɑɐəɑ ɏɜɟɛɛɚɎɚɘɟ 

Ɏ ɖɚəɞɜɚɗɨəɚɕ ɏɜɟɛɛɑ. ɉɞɚ ɟɖɌɓɧɎɌɑɞ əɌ Ɏɑ-

ɜɚɫɞəɟɪ Ɏɚɓɘɚɒəɚɝɞɨ ɑɏɚ ɔɝɛɚɗɨɓɚɎɌəɔɫ ɟ 

ɍɚɗɨəɧɡ ɛɚɝɗɑ ɚɛɑɜɌɢɔɔ ɀɚəɞɑəɌ Ɏ ɖɌɣɑɝɞɎɑ 

əɑɛɗɌəɔɘɑɞɜɔɣɑɝɖɚɏɚ, ɝɟɜɜɚɏɌɞəɚɏɚ ɛɚɖɌɓɌ-

ɞɑɗɫ ɖɚəɞɜɌɖɞɔɗɨəɚɝɞɔ. ȶɚɜɜɑɗɫɢɔɫ ɘɑɒɐɟ 

ȴȽ ɔ ɀȮɑɒ ɍɧɗɌ ɛɜɫɘɚɕ ɔ ɝɚɝɞɌɎɔɗɌ 0,52 (p-

0.02). ȹɑɐɚɝɞɌɞɖɚɘ ɫɎɗɫɑɞɝɫ ɚɍɜɌɞəɌɫ ɝɎɫɓɨ ɝ 

ɃȽȽ (ɝɗɌɍɌɫ ð 0,36, əɚ ɐɚɝɞɚɎɑɜəɌɫ p=0,01), 

ɛɜɔ ɎɚɓɜɌɝɞɌəɔɔ ɃȽȽ ɝɎɫɓɨ  ȴȽ  ɝ ɖɚəɞɜɌɖ-

ɞɔɗɨəɚɝɞɨɪ ɝəɔɒɌɑɞɝɫ.  

ȰɔɌɠɜɌɏɘɌɗɨəɚɑ ɐɧɡɌəɔɑ ɔɘɑɑɞ ɍɚɗɨ-

ɤɚɑ ɓəɌɣɑəɔɑ ɐɗɫ ɚɍɑɝɛɑɣɑəɔɫ ɝɔɝɞɑɘəɚɏɚ 

Ɏɑəɚɓəɚɏɚ ɎɚɓɎɜɌɞɌ ɟ ɍɚɗɨəɧɡ ɝ ɞɚɞɌɗɨəɧɘ 

ɖɌɎɚɛɟɗɨɘɚəɌɗɨəɧɘ ɝɚɑɐɔəɑəɔɑɘ. ȾɌɖɒɑ 

ɝɟɥɑɝɞɎɟɑɞ ɛɜɑɐɛɚɗɚɒɑəɔɑ, ɣɞɚ ɩɠɠɑɖɞɔɎ-

əɚɝɞɨ çɛɑɜɔɠɑɜɔɣɑɝɖɚɏɚ Ɏɑəɚɓəɚɏɚ əɌɝɚɝɌè Ɏ 

ɓəɌɣɔɞɑɗɨəɚɕ ɘɑɜɑ ɚɛɜɑɐɑɗɫɑɞ ɚɝɗɚɒəɑəɔɫ 

ɚɛɑɜɌɢɔɔ ɀɚəɞɑəɌ Ɏ ɚɞɐɌɗɑəəɧɑ ɝɜɚɖɔ.  [22 - 

24]. ȸɧ ɚɢɑəɔɗɔ ɖɜɌɞəɚɝɞɨ ɎɚɓɜɌɝɞɌəɔɫ ɖɜɚ-

ɎɚɞɚɖɌ  Ɏ  əɔɒəɑɘ  ɝɚɑɐɔəɑəɔɔ  ɛɜɔ   ɛɜɚɔɓ- 

 

ȼɔɝ. 4 (Fig. 4) 

ȼɔɝ. 4.    ȰɔɌɏɜɌɘɘɌ.  

ȮɓɌɔɘɚɚɞəɚɤɑəɔɑ ɛɜɚɏəɚɓɔɜɟɑɘɚɏɚ ɚɍɦɑɘɌ ɑɐɔə-

ɝɞɎɑəəɚɏɚ ɒɑɗɟɐɚɣɖɌ  ɔ ɝɑɜɐɑɣəɚɏɚ ɔəɐɑɖɝɌ ɟ 

ɍɚɗɨəɧɡ ɛɚɝɗɑ ȾȶȻȽ.  

Fig. 4.    Diagram.  

The relationship between the predicted volume of the 

single ventricle and the cardiac index in Fontan pa-

tients . 
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Ɏɚɗɨəɚɘ (ȻȰ) ɔ ɠɚɜɝɔɜɚɎɌəəɚɘ ɐɧɡɌəɔɔ  

(ɀȰ) ɔ ɑɏɚ  ɝɎɫɓɨ ɝ ɛɚɖɌɓɌɞɑɗɫɘɔ ɖɌɜɐɔɚɏɑɘɚ- 

ɐɔəɌɘɖɔ. ȶɜɌɞəɚɝɞɨ ɎɚɓɜɌɝɞɌəɔɫ ɝɖɚɜɚɝɞɔ 

ɖɜɚɎɚɞɚɖɌ Ɏ əɔɒəɑɘ ɖɌɎɚɛɟɗɨɘɚəɌɗɨəɚɘ ɝɚ-

ɑɐɔəɑəɔɔ əɌ ɠɚɜɝɔɜɚɎɌəəɧɕ Ɏɐɚɡ ɔɘɑɗɌ 

ɝɗɌɍɟɪ, əɚ ɐɚɝɞɚɎɑɜəɟɪ  ɚɍɜɌɞəɟɪ ɖɚɜɜɑɗɫ-

ɢɔɪ ɝ ɛɚɖɌɓɌɞɑɗɑɘ, ɡɌɜɌɖɞɑɜɔɓɟɪɥɔɘ ɐɌɎ-

ɗɑəɔɑ əɌɛɚɗəɑəɔɫ ȱȲȽ: r= -0.31  (p=0.03), Ɍ 

ɖɜɌɞəɚɝɞɨ ɎɚɓɜɌɝɞɌəɔɫ ɛɜɔ ɛɜɚɔɓɎɚɗɨəɚɘ 

ɐɧɡɌəɔɔ ð ɝɗɌɍɟɪ (r=0.32,p= 0.02) ɛɜɫɘɟɪ 

ɖɚɜɜɑɗɫɢɔɪ ɝ ɘɌɖɝɔɘɌɗɨəɚɕ  ɝɖɚɜɚɝɞɨɪ 

əɌɜɌɝɞɌəɔɫ ɐɌɎɗɑəɔɫ Ɏ ɝɔɝɞɚɗɟ dp\ dtmax). 

ȴɓɘɑəɑəɔɑ ɝɖɚɜɚɝɞɔ ɖɜɚɎɚɞɚɖɌ ɛɜɔ ɐɧɡɌəɔɔ 

Ɏ əɔɒəɑɘ ɖɌɎɚɛɟɗɨɘɚəɌɗɨəɚɘ ɝɚɑɐɔəɑəɔɔ 

ɚɖɌɓɌɗɚɝɨ ɎɌɒəɧɘ ɛɚɖɌɓɌɞɑɗɑɘ ɖɌɜɐɔɚɏɑɘɚ-

ɐɔəɌɘɔɖɔ ɟ ɐɑɞɑɕ ɝ ȾȶȻȽ.  Ȼɜɔ ɛɜɚɔɓɎɚɗɨ-

əɚɘ ɐɧɡɌəɔɔ ɖɜɌɞəɚɝɞɨ ɎɚɓɜɌɝɞɌəɔɫ ɝɖɚɜɚ-

ɝɞɔ ɐɚɗɒəɌ ɝɚɝɞɌɎɗɫɞɨ 1,7-2,3, ɛɜɔ ɠɚɜɝɔɜɚ-

ɎɌəəɚɘ Ɏɐɚɡɑ ð 2,6 -4,5 ɜɌɓ (ɞɌɍɗ. ʈ3). 

Ȯ ɢɑɗɚɘ, ɝɖɚɜɚɝɞəɧɑ ɛɚɖɌɓɌɞɑɗɔ ɖɜɚɎɚ-

ɞɚɖɌ Ɏ Ɏɑɜɡəɑɘ ɖɌɎɚɛɟɗɨɘɚəɌɗɨəɚɘ ɝɚɑɐɔəɑ-

əɔɔ ɝɗɌɍɚ ɔɓɘɑəɫɗɔɝɨ ɛɜɔ ɐɧɡɌəɔɔ ɔ əɑ 

ɔɘɑɗɔ ɝɖɚɗɨɖɚ-əɔɍɟɐɨ ɓəɌɣɔɘɧɡ ɝɎɫɓɑɕ ɝ ɛɚ-

ɖɌɓɌɞɑɗɫɘɔ Ɏəɟɞɜɔɝɑɜɐɑɣəɚɕ ɔ ɝɔɝɞɑɘəɚɕ 

ɏɑɘɚɐɔəɌɘɔɖɔ. 

Ȯ ɡɚɐɑ ɔɝɝɗɑɐɚɎɌəɔɫ ɐɗɫ  ɚɢɑəɖɔ ɚɝɚ-

ɍɑəəɚɝɞɑɕ ɐɔɌɝɞɚɗɧ ɟ ɛɌɢɔɑəɞɚɎ ɛɚɝɗɑ ȾȶȻȽ 

ɔɝɛɚɗɨɓɚɎɌɗɔ ɝɚɚɞəɚɤɑəɔɑ ɝɖɚɜɚɝɞɑɕ ɍɧɝɞ-

ɜɚɏɚ ɔ ɘɑɐɗɑəəɚɏɚ əɌɛɚɗəɑəɔɫ ɒɑɗɟɐɚɣɖɌ, 

ɚɛɜɑɐɑɗɫɑɘɧɑ ɖɌɖ ɛɚ ɝɖɚɜɚɝɞɔ ɛɚɞɚɖɚɎ (ȱ\ Ȭ), 

ɞɌɖ ɔ ɛɚ ɝɚɚɞəɚɤɑəɔɪ Ɏɚɗə ɑ\ Ɍ ɞɖɌəɑɎɚɕ ɐɚ-

ɛɛɗɑɜɚɏɜɌɘɘɧ.  ȰɑɝɖɜɔɛɞɔɎəɧɕ ɌəɌɗɔɓ ɛɚ-

ɖɌɓɌɗ, ɣɞɚ ɚɞɜɑɓəɌɫ ɞɚɣɖɌ ɚɢɑəɖɔ ɚɞəɚɤɑəɔɫ 

ɛɚɞɚɖɚɎɧɡ ɝɖɚɜɚɝɞɑɕ ɍɧɗɌ ɜɌɎəɌ 1,6 ɔ   95% 

ɐɑɞɑɕ ɖɚəɞɜɚɗɨəɚɕ ɏɜɟɛɛɧ ɔɘɑɗɔ ɛɚɖɌɓɌɞɑɗɨ 

ɝɎɧɤɑ ɩɞɚɕ Ɏɑɗɔɣɔəɧ. Ȱɗɫ  ɞɖɌəɑɎɚɕ ɐɚ-

ɛɛɗɑɜɚɏɜɌɠɔɔ ɚɞɜɑɓəɌɫ ɞɚɣɖɌ ɜɌɎəɫɗɌɝɨ 1,8 

(ɟ 95% ɐɑɞɑɕ ɖɚəɞɜɚɗɨəɚɕ ɏɜɟɛɛɧ ɛɚɖɌɓɌɞɑɗɨ 

ɍɧɗ Ɏɧɤɑ 1,8). ȿ 63% ɐɑɞɑɕ ɛɚɝɗɑ ɚɛɑɜɌɢɔɔ 

ɀɚəɞɑəɌ ɔɘɑɗɔɝɨ əɌɜɟɤɑəɔɫ ɝɚɚɞəɚɤɑəɔɫ 

ɍɧɝɞɜɚɏɚ ɔ ɛɜɑɐɝɑɜɐəɚɏɚ ɖɚɘɛɚəɑəɞɌ ɛɚ 

ɐɌəəɧɘ  ɞɖɌəɑɎɚɕ ɐɚɛɛɗɑɜɚɏɜɌɠɔɔ ɔ ɟ 84% ð 

ɛɚ ɐɌəəɧɘ ɝɛɑɖɞɜɌɗɨəɚɕ ɐɚɛɛɗɑɜɚɏɜɌɠɔɔ. 

Ȼɜɚɐɚɗɒɔɞɑɗɨəɚɝɞɨ ɐɔɌɝɞɚɗɧ,  ɎɧɜɌ-

ɒɑəəɌɫ Ɏ ɛɜɚɢɑəɞɌɡ ɚɞ ɐɗɔɞɑɗɨəɚɝɞɔ ɖɌɜ-

ɐɔɚɢɔɖɗɌ,  ɍɧɗɌ ɐɚɝɞɚɎɑɜəɚ ɘɑəɨɤɑɕ 

(p=0.005) ɟ ɍɚɗɨəɧɡ ɝ ȱȲ, ɣɑɘ ɟ ɓɐɚɜɚɎɧɡ 

ɗɔɢ (ɞɌɍɗ. ʈ2).  ȭɚɗɑɑ çɟɖɚɜɚɣɑəəɌɫè ɐɔɌɝɞɚ-

ɗɌ, Ɏɑɜɚɫɞəɚ, ɍɧɗɌ ɚɍɟɝɗɚɎɗɑəɌ ɖɌɖ ɟɎɑɗɔ-

ɣɑəəɧɘ ɚɞɎɑɜɝɞɔɑɘ ȬȮ ɖɗɌɛɌəɌ, ɞɌɖ ɔ ɍɚɗɑɑ 

ɔəɞɑəɝɔɎəɧɘ ɝɚɖɜɌɥɑəɔɑɘ ɛɜɑɐɝɑɜɐɔɫ 

(ɞɌɍɗ. ʈ2). ȳɌɎɔɝɔɘɚɝɞɨ Ɏɜɑɘɑəɔ ɔɓɚɎɚɗɪ-

ɘɔɣɑɝɖɚɏɚ ɝɚɖɜɌɥɑəɔɫ ɔ ɜɌɝɝɗɌɍɗɑəɔɫ ɚɞ 

ɃȽȽ ɍɧɗɌ əɔɎɑɗɔɜɚɎɌəɌ ɛɜɚɢɑəɞəɚɕ əɚɜɘɌ-

ɗɔɓɌɢɔɑɕ ɚɞəɚɝɔɞɑɗɨəɚ ɛɜɚɐɚɗɒɔɞɑɗɨəɚɝɞɔ 

ɖɌɜɐɔɚɢɔɖɗɌ. 

Ƚɖɚɜɚɝɞɨ ɍɧɝɞɜɚɏɚ əɌɛɚɗəɑəɔɫ ɗɑɎɚɏɚ 

ɒɑɗɟɐɚɣɖɌ  (ȱ) ɟ ɓɐɚɜɚɎɧɡ ɗɔɢ ɍɧɗɌ ɝɞɌɞɔ-

ɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɚ ɍɚɗɑɑ Ɏɧɝɚɖɚɕ,  ɣɑɘ ɝɖɚ-

ɜɚɝɞɨ əɌɛɚɗəɑəɔɫ ȱȲ ɟ ɍɚɗɨəɧɡ ɛɚɝɗɑ ɚɛɑ-

ɜɌɢɔɔ ɀɚəɞɑəɌ 114,1+5,1 ɔ 77,2+9,3 ɝɘ\ ɝ, p-

0.01. Ƚɖɚɜɚɝɞɨ ɐɎɔɒɑəɔɫ ɘɔɚɖɌɜɐɌ Ɏ ɠɌɓɟ 

ɍɧɝɞɜɚɏɚ əɌɛɚɗəɑəɔɫ (ɑ), ɚɛɜɑɐɑɗɑəəɌɫ ɘɑɞɚ-

ɐɚɘ ɞɖɌəɑɎɚɕ ɐɚɛɛɗɑɜɚɏɜɌɠɔɔ, ɍɧɗɌ ɍɚɗɑɑ 

Ɏɧɝɚɖɚɕ Ɏ ɖɚəɞɜɚɗɨəɚɕ ɏɜɟɛɛɑ 15,5+3,3 ɛɜɚ-

ɞɔɎ 9,3+3,2 ɝɘ\ ɝ ɟ ɍɚɗɨəɧɡ ɛɚɝɗɑ ȾȶȻȽ, 

p=0.004 (ɞɌɍɗ. ʈ2). Ƚəɔɒɑəɔɑ ɝɖɚɜɚɝɞɔ 

ɍɧɝɞɜɚɏɚ əɌɛɚɗəɑəɔɫ ȱȲ ɖɚɘɛɑəɝɔɜɚɎɌɗɚɝɨ 

ɍɚɗɨɤɑɕ ɔəɞɑəɝɔɎəɚɝɞɨɪ ɝɚɖɜɌɥɑəɔɫ ɗɑɎɚɏɚ 

ɛɜɑɐɝɑɜɐɔɫ, ɝɔɗɌ ɝɚɖɜɌɥɑəɔɫ ɖɚɞɜɚɏɚ  (left 

atrial force) ɟ ɍɚɗɨəɧɡ ɍɧɗɌ11.02+3.05 ɛɜɚɞɔɎ 

6,0+1,1 Ɏ ɖɚəɞɜɚɗɨəɚɕ ɏɜɟɛɛɑ, p=0.001. Ȼɜɔ 

ɩɞɚɘ ɚɞəɚɤɑəɔɑ E/e, ɚɞɜɌɒɌɪɥɑɑ ɐɌɎɗɑəɔɑ 

əɌɛɚɗəɑəɔɫ ȱȲ ɟ ɍɚɗɨəɧɡ ɛɚɝɗɑ ɚɛɑɜɌɢɔɔ 

ɀɚəɞɑəɌ, ɍɧɗɚ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɚ Ɏɧɤɑ, 

ɣɑɘ ɌəɌɗɚɏɔɣəɧɕ ɛɚɖɌɓɌɞɑɗɨ Ɏ ɖɚəɞɜɚɗɨəɚɕ 

ȾɌɍɗɔɢɌ ʈ3.    Ƚɖɚɜɚɝɞəɧɑ ɛɚɖɌɓɌɞɑɗɔ ɖɜɚɎɚɞɚɖɌ Ɏ əɔɒəɑɘ ɖɌɎɚɛɟɗɨɘɚəɌɗɨəɚɘ 

ɝɚɑɐɔəɑəɔɔ ɔ ɔɡ ɔɓɘɑəɑəɔɑ ɛɜɔ ɐɧɡɌəɔɔ (ȸ,QR). 

 Vali

d N 
Mean Median Minimum  

Maximu

m 

Lower - 

Quartile  

Upper - 

Quartile  

Std.De

v. 

ʇɼ max 

(ʩʤ\ʩ) 
113 41,91 42,00 20,00 90,00 33,00 49,00 11,20 

ʇɼ min 

(ʩʤ\ʩ) 
113 21,74 20,00 11,00 126,00 16,00 24,00 12,05 

ʌɼ(ʩʤ\ʩ) 103 74,21 67,00 20,00 170,0 58,00 88,00 26,52 

ʂʨʘʪʥʦʩʪʴ ʫʚʝʣʠʯʝʥʠʷ ʩʢʦʨʦʩʪʠ ʢʨʦʚʦʪʦʢʘ ʚ ʥʠʞʥʝʤ ʩʦʝʜʠʥʝʥʠʠ 

ʇɼ 113 2,06 2,00 0,41 3,85 1,73 2,33 0,49 

ʌɼ 104 3,71 3,56 0,38 9,37 2,63 4,54 1,55 

ȻɜɔɘɑɣɌəɔɑ: ȻȰmax ð ɘɌɖɝɔɘɌɗɨəɌɫ ɝɖɚɜɚɝɞɨ ɖɜɚɎɚɞɚɖɌ ɛɜɔ ɛɜɚɔɓɎɚɗɨəɚɘ ɐɧɡɌ-

əɔɔ (Ɏɐɚɡ), ȻȲmin ð ɘɔəɔɘɌɗɨəɌɫ ɝɖɚɜɚɝɞɨ ɖɜɚɎɚɞɚɖɌ ɛɜɔ ɛɜɚɔɓɎɚɗɨəɚɘ ɐɧɡɌəɔɔ, ɀȰ ð

ɝɖɚɜɚɝɞɨ ɖɜɚɎɚɞɚɖɌ ɛɜɔ ɠɚɜɝɔɜɚɎɌəəɚɘ Ɏɐɚɡɑ.    
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ɏɜɟɛɛɑ (ɞɌɍɗ. ʈ2). 

ȮɧɎɚɐɧ:  

1.  ȺɛɑɜɌɢɔɫ ɚɐəɚɒɑɗɟɐɚɣɖɚɎɚɕ ɖɚɜ-

ɜɑɖɢɔɔ ɝɚɡɜɌəɫɑɞ Ɏɚɓɘɚɒəɚɝɞɨ əɚɜɘɌɗɨəɚɏɚ 

ɏɑɘɚɐɔəɌɘɔɣɑɝɖɚɏɚ ɚɍɑɝɛɑɣɑəɔɫ ɚɜɏɌəɔɓɘɌ, 

əɑɚɍɡɚɐɔɘɚɏɚ ɐɗɫ ɜɚɝɞɌ ɔ ɜɌɓɎɔɞɔɫ ɜɑɍɬəɖɌ. 

2.  Ȯ ɝɑɜɐɢɑ ɛɚɝɗɑ ɚɛɑɜɌɢɔɔ ɞɚɞɌɗɨəɚɏɚ 

ɖɌɎɚɛɟɗɨɘɚəɌɗɨəɚɏɚ ɝɚɑɐɔəɑəɔɫ ɚɞɘɑɣɌɑɞɝɫ 

ɔɓɘɑəɑəɔɑ ɏɑɚɘɑɞɜɔɔ ɖɌɘɑɜ: ɑɐɔəɝɞɎɑəəɧɕ 

ɒɑɗɟɐɚɣɑɖ ɝɑɜɐɢɌ ɟɎɑɗɔɣɑə Ɏ ɚɍɦɬɘɑ, ɝɠɑɜɔ-

ɣɑə, ɖɚɜɑəɨ Ɍɚɜɞɧ ɜɌɝɤɔɜɑə ɟ 70% ɛɌɢɔɑə-

ɞɚɎ, ɝɟɘɘɌɜəɧɕ ɚɍɦɬɘ ɛɜɌɎɚɏɚ ɔ ɗɑɎɚɏɚ  

ɛɜɑɐɝɑɜɐɔɕ ɟɘɑəɨɤɑə.  

3.  Ȱɗɫ ɚɢɑəɖɔ ɖɚəɞɜɌɖɞɔɗɨəɚɝɞɔ ɔ 

əɌɝɚɝəɚɕ ɠɟəɖɢɔɔ ɑɐɔəɝɞɎɑəəɚɏɚ ɒɑɗɟɐɚɣɖɌ 

ɝɚ ɝɗɚɒəɚɕ ɛɜɚɝɞɜɌəɝɞɎɑəəɚɕ ɌəɌɞɚɘɔɑɕ ɢɑ-

ɗɑɝɚɚɍɜɌɓəɚ ɔɝɛɚɗɨɓɚɎɌɞɨ əɑɛɗɌəɔɘɑɞɜɔɣɑ-

ɝɖɔɑ ɛɚɖɌɓɌɞɑɗɔ: ɝɖɚɜɚɝɞɨ əɌɜɌɝɞɌəɔɫ ɐɌɎ-

ɗɑəɔɫ Ɏ ɝɔɝɞɚɗɟ, ɘɔɚɖɌɜɐɔɌɗɨəɧɕ ɔəɐɑɖɝ 

(Tei), ɔəɐɑɖɝ ɖɚəɞɜɌɖɞɔɗɨəɚɝɞɔ ɔ ɔəɞɑɏɜɌɗ 

ɖɜɚɎɚɞɚɖɌ Ɏ ɎɧɎɚɐəɚɘ ɞɜɌɖɞɑ ɔ Ɏ ɍɜɪɤəɚɕ 

Ɍɚɜɞɑ. 

4.  ȿ ɛɌɢɔɑəɞɚɎ ɛɚɝɗɑ ɚɛɑɜɌɢɔɔ ɀɚəɞɑəɌ 

ɝəɔɒɑəɌ ɖɚəɞɜɌɖɞɔɗɨəɚɝɞɨ ɑɐɔəɝɞɎɑəəɚɏɚ 

ɒɑɗɟɐɚɣɖɌ, əɚ ɚɝɞɌɑɞɝɫ ɟɐɚɎɗɑɞɎɚɜɔɞɑɗɨəɚɕ 

ɑɏɚ əɌɝɚɝəɌɫ ɠɟəɖɢɔɫ. 

5.  ȶɜɌɞəɚɝɞɨ ɎɚɓɜɌɝɞɌəɔɫ ɝɖɚɜɚɝɞɔ 

ɖɜɚɎɚɞɚɖɌ ɛɜɔ ɐɧɡɌəɔɔ Ɏ əɔɒəɑɘ ɖɌɎɚɛɟɗɨ-

ɘɚəɌɗɨəɚɘ ɝɚɑɐɔəɑəɔɔ ð ɎɌɒəɧɕ ɛɚɖɌɓɌɞɑɗɨ 

ɖɌɜɐɔɚɏɑɘɚɐɔəɌɘɔɖɔ ɟ ɐɑɞɑɕ ɝ ɟəɔɎɑəɞɜɔɖɟ-

ɗɫɜəɚɕ ɖɚɜɜɑɖɢɔɑɕ. Ȼɜɔ ɛɜɚɔɓɎɚɗɨəɚɘ ɐɧ-

ɡɌəɔɔ ɖɜɌɞəɚɝɞɨ ɐɚɗɒəɌ ɝɚɝɞɌɎɗɫɞɨ 1,7-2,3, 

ɛɜɔ ɠɚɜɝɔɜɚɎɌəəɚɘ Ɏɐɚɡɑ ð 2,6 -4,5.  

ȴɝɞɚɣəɔɖ ɠɔəɌəɝɔɜɚɎɌəɔɫ ɔ ɖɚə-

ɠɗɔɖɞ ɔəɞɑɜɑɝɚɎ. 

ȬɎɞɚɜɧ ɐɌəəɚɕ ɝɞɌɞɨɔ ɛɚɐɞɎɑɜɐɔɗɔ ɚɞ-

ɝɟɞɝɞɎɔɑ ɠɔəɌəɝɚɎɚɕ ɛɚɐɐɑɜɒɖɔ ɔɝɝɗɑɐɚɎɌ-

əɔɫ ɔ ɖɚəɠɗɔɖɞɌ ɔəɞɑɜɑɝɚɎ, ɚ ɖɚɞɚɜɧɡ əɑɚɍ-

ɡɚɐɔɘɚ ɝɚɚɍɥɔɞɨ. 
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ȶȺȼȼȱȶɂȴɋ ɉɀɀȱȶȾȬ ɃȬȽȾȴɃȹȺȯȺ ȺȭɆȱȸȬ ȿ ȭȺȷɈȹɇɁ Ƚ ȺɃȬȯȬȸȴ Ȯ ȷȱȯȶȴɁ 

Ȼȼȴ ȻɉȾ/ȶȾ 11Ƚ-ȸȱȾȴȺȹȴȹȺȸ 

 

ȾɗɚɝɞɌəɚɎɌ ȸ.Ƚ., ɃɔɛɔɏɌ ȷ.Ȭ. 
 

ɀȯȭȿ çȼɚɝɝɔɕɝɖɔɕ əɌɟɣəɧɕ ɢɑəɞɜ ɜɌɐɔɚɗɚɏɔɔ ɔ ɡɔɜɟɜɏɔɣɑɝɖɔɡ ɞɑɡəɚɗɚɏɔɕ ɔɘ. ɌɖɌɐɑɘɔɖɌ Ȭ.ȸ. ȯɜɌəɚɎɌè  

ȸɔəɓɐɜɌɎɌ ȼɚɝɝɔɔ. ɏ. ȽɌəɖɞ-Ȼɑɞɑɜɍɟɜɏ, ȼɚɝɝɔɫ. 

 

ɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. ȴɓɟɣɔɞɨ Ɏɗɔɫəɔɑ ɩɠɠɑɖɞɌ ɣɌɝɞɔɣəɚɏɚ ɚɍɦɑɘɌ (ɉɃȺ) əɌ ɔəɠɚɜɘɌ-

ɞɔɎəɚɝɞɨ ȻɉȾ/ȶȾ 11Ƚ-ɘɑɞɔɚəɔəɚɘ Ɏ ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɕ ɐɔɌɏəɚɝɞɔɖɑ ɚɣɌɏɚɎ Ɏ ɗɑɏɖɔɡ.  

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. ȻɉȾ/ȶȾ ɝ 11Ƚ-ɘɑɞɔɚəɔəɚɘ ɛɜɚɎɑɐɑəɌ 52 ɍɚɗɨəɧɘ ɓɗɚɖɌɣɑ-

ɝɞɎɑəəɧɘɔ ɚɛɟɡɚɗɫɘɔ (ȳȺ), 9 ð ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɧɘɔ ɚɛɟɡɚɗɫɘɔ (ȰȺ), 50 ð

ɎɚɝɛɌɗɔɞɑɗɨəɧɘɔ ɓɌɍɚɗɑɎɌəɔɫɘɔ (Ȯȳ). ȽɖɌəɔɜɚɎɌəɔɑ ɛɌɢɔɑəɞɚɎ ɔ ɠɌəɞɚɘɌ NEMA IEC 

PET Body ɛɜɚɎɚɐɔɗɔ əɌ ɌɛɛɌɜɌɞɑ çDiscovery 690è ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɑɐɔəɚɏɚ ɛɜɚɞɚɖɚɗɌ. ȴɝɝɗɑɐɚ-

ɎɌəɔɑ ɛɌɢɔɑəɞɚɎ əɌɣɔəɌɗɚɝɨ ɣɑɜɑɓ 15-20 ɘɔəɟɞ ɛɚɝɗɑ ɎɎɑɐɑəɔɫ 11C-ɘɑɞɔɚəɔəɌ Ɏ ɐɚɓɑ 300 

ȸȭɖ/ɘ2. Ȯ ɡɚɐɑ ɜɌɍɚɞɧ ɜɌɝɝɣɔɞɧɎɌɗɔɝɨ ɖɚɩɠɠɔɢɔɑəɞɧ ɎɚɝɝɞɌəɚɎɗɑəɔɫ (ȶȮ) ɜɌɐɔɚɌɖɞɔɎəɚɝɞɔ, 

ɘɌɖɝɔɘɌɗɨəɧɑ ɔ ɎɚɝɝɞɌəɚɎɗɑəəɧɑ ɝɞɌəɐɌɜɞɔɓɔɜɚɎɌəəɧɑ ɛɚɖɌɓɌɞɑɗɔ ɓɌɡɎɌɞɌ (Standardized 

Uptake Value -SUV) ɜɌɐɔɚɠɌɜɘɛɜɑɛɌɜɌɞɌ (ȼɀȻ), ɔɓɟɣɌɗɌɝɨ ɎɓɌɔɘɚɝɎɫɓɨ ɘɑɒɐɟ ɜɌɓɘɑɜɌɘɔ ɔ ɓəɌ-

ɣɑəɔɫɘɔ SUV, ɜɌɓɗɔɣɔɫ ɘɑɒɐɟ SUVɘɌɖɝ ɔ SUVɎɚɝɝɞ, ɚɛɜɑɐɑɗɫɗɔɝɨ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ, ɝɛɑɢɔɠɔɣ-

əɚɝɞɨ, ɐɔɌɏəɚɝɞɔɣɑɝɖɌɫ ɞɚɣəɚɝɞɨ (ȰȾ), ɛɚɗɚɒɔɞɑɗɨəɚɑ ɔ ɚɞɜɔɢɌɞɑɗɨəɚɑ ɛɜɚɏəɚɝɞɔɣɑɝɖɔɑ ɓəɌɣɑ-

əɔɫ (ȻȻȳ ɔ ȺȻȳ) ɘɑɞɚɐɌ.  

ȼɑɓɟɗɨɞɌɞɧ. ȼɌɓɘɑɜɧ ɚɣɌɏɚɎ ɟ ɍɚɗɨəɧɡ ȳȺ ɍɧɗɔ ɐɚɝɞɚɎɑɜəɚ ɘɑəɨɤɑ (p<0,0001), ɣɑɘ ɟ 

ɛɌɢɔɑəɞɚɎ ɝ Ȯȳ ɔ ȰȺ ɔ ɝɚɝɞɌɎɔɗɔ, Ɏ ɝɜɑɐəɑɘ, 15,4 Ñ 0,95 ɘɘ (ɘɑɐɔɌəɌ 12 ɘɘ) ɔ 21,7 Ñ 0,95 ɘɘ 

(ɘɑɐɔɌəɌ 20 ɘɘ) ɝɚɚɞɎɑɞɝɞɎɑəəɚ. ȸɌɖɝɔɘɌɗɨəɚɑ ɓɌəɔɒɑəɔɑ SUVɘɌɖɝ əɌ 22-65% ɟɝɞɌəɚɎɗɑəɚ Ɏ 

ɚɣɌɏɌɡ ɜɌɓɘɑɜɌɘɔ 8-12 ɘɘ. Ȼɜɔ ɜɌɓɘɑɜɌɡ ɚɣɌɏɚɎ 22-37 ɘɘ əɌɍɗɪɐɌɗɚɝɨ ɓɌɎɧɤɑəɔɑ SUVɘɌɖɝ əɌ 

1-6% (pÓ0,05). ɃɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ, ɝɛɑɢɔɠɔɣəɚɝɞɨ, ȰȾ, ȻȻȳ ɔ ȺȻȳ ɛɜɔ əɑɝɖɚɜɜɑɖɞɔɜɚɎɌəəɚɘ 

SUVɘɌɖɝ>2,3 ɔ ɝɖɚɜɜɑɖɞɔɜɚɎɌəəɚɘ SUVɎɚɝɝɞ>3,1 ɝɚɝɞɌɎɔɗɔ 82,7% ɔ 84,6%, 66,1% ɔ 94,9%, 73,4% 

ɔ 90,0%, 68,2% ɔ 93,6%, 81,3% ɔ 87,5% ɝɚɚɞɎɑɞɝɞɎɑəəɚ. Ȯ Ɏɧɍɚɜɖɑ ɛɌɢɔɑəɞɚɎ ɝ ɜɌɓɘɑɜɌɘɔ ɚɣɌ-

ɏɚɎ 8-12 ɘɘ ɛɜɔ SUVɘɌɖɝ>2,1 ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ȻɉȾ/ȶȾ ɝ 11C-ɘɑɞɔɚəɔəɚɘ ɝɚɝɞɌɎɔɗɌ 70,4%, ɝɛɑ-

ɢɔɠɔɣəɚɝɞɨ ð 100% (ɛɗɚɥɌɐɨ ɛɚɐ ɖɜɔɎɚɕ 0,80). Ȼɜɔ SUVɎɚɝɝɞ>2,7 ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ɟɎɑɗɔɣɔɗɌɝɨ 

ɐɚ 96,3%, ɝɛɑɢɔɠɔɣəɚɝɞɨ ɚɝɞɌɗɌɝɨ əɌ ɟɜɚɎəɑ 100% (ɛɗɚɥɌɐɨ ɛɚɐ ɖɜɔɎɚɕ 0,99).  

ȳɌɖɗɪɣɑəɔɑ. ȸɑɞɚɐ ɖɚɜɜɑɖɢɔɔ ɉɃȺ ɓəɌɣɔɘɚ ɟɎɑɗɔɣɔɎɌɑɞ ɔəɠɚɜɘɌɞɔɎəɚɝɞɨ ȻɉȾ/ȶȾ ɝ 
11Ƚ-ɘɑɞɔɚəɔəɚɘ Ɏ ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɕ ɐɔɌɏəɚɝɞɔɖɑ ɘɌɗɑəɨɖɔɡ ɚɣɌɏɚɎ Ɏ ɗɑɏɖɔɡ. 

 

ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ȻɉȾ/ȶȾ, 11Ƚ-ɘɑɞɔɚəɔə, ɚɣɌɏɔ Ɏ ɗɑɏɖɔɡ, ɝɞɌəɐɌɜɞɔɓɔɜɚɎɌəəɧɑ ɛɚɖɌɓɌ-

ɞɑɗɔ ɓɌɡɎɌɞɌ, ɖɚɩɠɠɔɢɔɑəɞɧ ɎɚɝɝɞɌəɚɎɗɑəɔɫ, ɩɠɠɑɖɞ ɣɌɝɞɔɣəɚɏɚ ɚɍɦɑɘɌ, ɠɌəɞɚɘ NEMA IEC 

PET Body.  
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PARTIAL VOLUME EFFECT CORRECTION IN PET/CT WITH 11C-METHIONINE FOR THE PA-

TIENTS WITH LUNG LESIONS 

 

Tlostanova M.S., Chipiga L .A. 

 
Granov Russian Research Center of Radiology and Surgical Technologies. Saint Petersburg, Russia.  

 

urpose. To evaluate the impact of partial volume effect (PVE) on the diagnostic information 

obtained from PET/CT examinations with 11C -methionine for t he differential diagnostics of 

lung lesions.  

Material and methods.  PET/CT with 11C -methionine was performed for 52 patients with 

malignant tumors, 9 patients with benignant lesions and 50 patients with inflammations. Patients 

and phantom NEMA IEC PET Body  were scanned on the PET/CT Discovery 690 with the same clini-

cal protocol for lung. The patient scan was performed in 15 -20 minutes after injection of 300 

MBq/m2 of 11C -methionine. Recovery coefficients (RC), maximum standardized uptake values (SU-

Vmax) in the images and SUVmax corrected by RC (SUVcorrect) as well as their relative differences 

were estimated for each patient. The impact of lesion size on the SUV, sensitivity, specificity, diag-

nostic accuracy, positive and negative prognostic values.  

Results . Lesion size of patients with malignant tumors was significantly lower (15.4 Ñ 0.95 

mm, 12 mm median) (p<0,0001) compared to the size benignant lesions and inflammations (21.7 Ñ 

0.95 mm, 20 mm median) respectively. The maximum underestimation of SUVmax by  65% on aver-

age (22-65%) was determine d for lesions of 8 -12 mm size. The overestimation of SUVmax by 1 -6% 

(pÓ0.05) was determined for the lesions of 22-37 mm size. Sensitivity, specificity, diagnostic accura-

cy, positive and negative prognostic values of method for SUVmax>2.3 vs SUVcorrect>3.1 were 

82.7% vs 84.6%, 66.1% vs 94.9%, 73.4% vs 90.0%, 68.2% vs 93.6%, 81.3% vs 87.5% respectively. 

Sensitivity of PET/CT with 11C -methionine was 70.4% and specificity was 100% (area under the 

curve 0.80) for patients with lesions of 8 -12 mm and SUVmax>2.1. Sensitivity increased to 96.3%, 

and specificity remained 100% (area under the curve 0.99) for SUVcorrect>2.7.  

Conclusion.  PVE correction method significantly increased the diagnostic information of 

PET/CT with 11C -methionine for the differential diagnosti cs of lung lesions.  

  

Keywords: PET/CT, 11Ƚ-methionine, lung lesion, standardized uptake values, recovery coeffi-

cients, partial volume effect, NEMA IEC PET Body phantom.  
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ɚɓɔɞɜɚəəɚ-ɩɘɔɝɝɔɚəəɌɫ ɞɚɘɚɏɜɌ-

ɠɔɫ, ɝɚɎɘɑɥɑəəɌɫ ɝ ɖɚɘɛɨɪɞɑɜəɚɕ 

ɞɚɘɚɏɜɌɠɔɑɕ (ȻɉȾ/ȶȾ) ɫɎɗɫɑɞɝɫ 

ɚɐəɔɘ ɔɓ ɚɝəɚɎəɧɡ ɘɑɞɚɐɚɎ ɎɧɫɎ-

ɗɑəɔɫ, ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɕ ɐɔɌɏəɚ-

ɝɞɔɖɔ ɔ ɚɢɑəɖɔ ɩɠɠɑɖɞɔɎəɚɝɞɔ ɗɑɣɑəɔɫ ɜɌɓ-

ɗɔɣəɧɡ ɚəɖɚɗɚɏɔɣɑɝɖɔɡ ɓɌɍɚɗɑɎɌəɔɕ. Ⱦɑɡəɔ-

ɣɑɝɖɔɑ ɡɌɜɌɖɞɑɜɔɝɞɔɖɔ ɝɚɎɜɑɘɑəəɧɡ ɏɔ-

ɍɜɔɐəɧɡ ɝɖɌəɑɜɚɎ ɔ ɜɌɓəɚɚɍɜɌɓɔɑ ɜɌɐɔɚ-

ɠɌɜɘɛɜɑɛɌɜɌɞɚɎ (ȼɀȻ) ɛɚɓɎɚɗɫɪɞ əɑ ɞɚɗɨɖɚ 

ɎɔɓɟɌɗɔɓɔɜɚɎɌɞɨ, əɚ ɔ ɖɚɗɔɣɑɝɞɎɑəəɚ ɔɓɘɑ-

ɜɫɞɨ ɛɜɌɖɞɔɣɑɝɖɔ ɗɪɍɧɑ ɍɔɚɡɔɘɔɣɑɝɖɔɑ 

ɛɜɚɢɑɝɝɧ, ɛɜɚɞɑɖɌɪɥɔɑ Ɏ ɚɜɏɌəɔɓɘɑ ɣɑɗɚɎɑ-

ɖɌ. ȺɐəɌɖɚ ɞɚɣəɚɝɞɨ ɖɚɗɔɣɑɝɞɎɑəəɧɡ Ɏɑɗɔ-

ɣɔə ɓɌɎɔɝɔɞ ɚɞ ɜɫɐɌ ɠɌɖɞɚɜɚɎ: ɜɌɓɘɑɜɌ ɚɣɌ-

ɏɌ, ɐɑɞɑɖɞɔɜɟɪɥɑɕ ɝɔɝɞɑɘɧ ɌɛɛɌɜɌɞɌ, ɎɎɚ-

ɐɔɘɚɏɚ ɜɌɐɔɚəɟɖɗɔɐɌ, ɑɏɚ ɌɖɞɔɎəɚɝɞɔ, ɛɜɚ-

ɞɚɖɚɗɌ ɝɖɌəɔɜɚɎɌəɔɫ ɔ ɌɗɏɚɜɔɞɘɌ ɜɑɖɚə-

ɝɞɜɟɖɢɔɔ ɐɌəəɧɡ [1-6]. Ȯɝɑ ɚəɔ ɘɚɏɟɞ ɚɖɌɓɧ-

ɎɌɞɨ Ɏɗɔɫəɔɑ əɌ ɛɚɗɟɣɌɑɘɧɑ ɛɜɔ ȻɉȾ ɖɚɗɔ-

ɣɑɝɞɎɑəəɧɑ ɛɚɖɌɓɌɞɑɗɔ, ɔɝɖɌɒɌɫ ɔɡ ɔ, ɞɑɘ 

ɝɌɘɧɘ, ɝəɔɒɌɫ ɔəɠɚɜɘɌɞɔɎəɚɝɞɨ ȻɉȾ/ȶȾ.  

Ȯ ɐɌəəɚɕ ɜɌɍɚɞɑ ɔɓɟɣɌɗɚɝɨ Ɏɗɔɫəɔɑ əɌ 

ɞɚɣəɚɝɞɨ ɖɚɗɔɣɑɝɞɎɑəəɧɡ ɔɓɘɑɜɑəɔɕ ɞɌɖɚɏɚ 

ɠɔɓɔɣɑɝɖɚɏɚ ɠɌɖɞɚɜɌ ɖɌɖ ɩɠɠɑɖɞ ɣɌɝɞɔɣəɚ-

ɏɚ ɚɍɦɑɘɌ (ɉɃȺ). ɉɃȺ ɚɍɟɝɗɚɎɗɑə ɚɏɜɌəɔɣɑ-

əɔɫɘɔ Ɏ ɛɜɚɝɞɜɌəɝɞɎɑəəɚɘ ɜɌɓɜɑɤɑəɔɔ ȻɉȾ 

ɔ ɎɚɓəɔɖɌɑɞ ɛɜɔ ɚɢɑəɖɑ ɘɌɗɑəɨɖɔɡ ɚɣɌɏɚɎ. ȶ 
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ɏɗɌɎəɧɘ ɛɜɚɫɎɗɑəɔɫɘ ɉɃȺ ɚɞəɚɝɫɞɝɫ ɜɌɓ-

ɘɧɞɔɑ ɏɜɌəɔɢ ɔɓɟɣɌɑɘɚɏɚ ɚɍɦɑɖɞɌ əɌ ɞɜɑɡ-

ɘɑɜəɚɘ ȻɉȾ-ɔɓɚɍɜɌɒɑəɔɔ, ɎɚɓəɔɖɌɪɥɑɑ ɔɓ-

ɓɌ ɝɘɑɥɑəɔɫ ɐɑɞɑɖɞɔɜɟɑɘɚɏɚ ɝɔɏəɌɗɌ ɔɓ ɚɣɌ-

ɏɌ Ɏ ɚɖɜɟɒɌɪɥɔɑ ɞɖɌəɔ, Ɍ ɞɌɖɒɑ ɓɌəɔɒɑəɔɑ 

ɝɞɌəɐɌɜɞɔɓɔɜɚɎɌəəɧɡ ɛɚɖɌɓɌɞɑɗɑɕ ɓɌɡɎɌɞɌ 

ȼɀȻ, əɌɍɗɪɐɌɪɥɑɑɝɫ ɎɝɗɑɐɝɞɎɔɑ ɝɟɘɘɔɜɚ-

ɎɌəɔɫ ɔ ɛɚɝɗɑɐɟɪɥɑɏɚ ɟɝɜɑɐəɑəɔɫ ɜɌɐɔɚɌɖ-

ɞɔɎəɚɝɞɔ Ɏ ɚɛɟɡɚɗɔ ɔ ɍɗɔɓɗɑɒɌɥɔɡ ɞɖɌəɫɡ 

[1, 2, 7]. ȴɝɖɟɝɝɞɎɑəəɚɑ ɓɌəɔɒɑəɔɑ ɛɚɖɌɓɌɞɑ-

ɗɑɕ əɌɖɚɛɗɑəɔɫ ȼɀȻ Ɏɗɑɣɑɞ ɓɌ ɝɚɍɚɕ əɑɐɚ-

ɚɢɑəɖɟ ɍɔɚɗɚɏɔɣɑɝɖɚɕ ɌɏɜɑɝɝɔɎəɚɝɞɔ ɚɛɟɡɚɗɔ 

ɔ, ɖɌɖ ɝɗɑɐɝɞɎɔɑ, ɟɎɑɗɔɣɑəɔɑ ɣɔɝɗɌ ɗɚɒəɚɚɞ-

ɜɔɢɌɞɑɗɨəɧɡ ɜɑɓɟɗɨɞɌɞɚɎ. Ƚɘɑɥɑəɔɑ ɜɑɏɔ-

ɝɞɜɔɜɟɑɘɚɏɚ ɝɔɏəɌɗɌ Ɏ ɚɛɟɡɚɗɔ əɌ ɛɜɔɗɑɒɌ-

ɥɔɑ ɝɞɜɟɖɞɟɜɧ ɛɜɔɎɚɐɔɞ ɖ ɞɚɘɟ, ɣɞɚ əɌ ɞɚ-

ɘɚɝɢɔəɞɔɏɜɌɘɘɌɡ ɜɌɓɘɑɜɧ əɑɍɚɗɨɤɔɡ ɚɣɌ-

ɏɚɎ ɖɌɒɟɞɝɫ ɝɟɥɑɝɞɎɑəəɚ ɍɚɗɨɤɑ, ɣɑɘ ɑɝɞɨ 

əɌ ɝɌɘɚɘ ɐɑɗɑ [2].  

Ȯ ɓɌɜɟɍɑɒəɧɡ ɝɞɜɌəɌɡ ɐɗɫ ɖɚɜɜɑɖɢɔɔ 

ɉɃȺ, Ɍ ɞɌɖɒɑ ɘɔəɔɘɔɓɌɢɔɔ ɎɌɜɔɌɍɑɗɨəɚɝɞɔ 

ɖɚɗɔɣɑɝɞɎɑəəɧɡ ɛɚɖɌɓɌɞɑɗɑɕ, ɛɚɗɟɣɑəəɧɡ əɌ 

ɝɖɌəɑɜɌɡ ɜɌɓɗɔɣəɧɡ ɛɜɚɔɓɎɚɐɔɞɑɗɑɕ, ȱɎɜɚ-

ɛɑɕɝɖɌɫ ɌɝɝɚɢɔɌɢɔɫ ɫɐɑɜəɚɕ ɘɑɐɔɢɔəɧ Ɏ 

2010 ɏɚɐɟ ɓɌɛɟɝɞɔɗɌ ɛɜɚɏɜɌɘɘɟ ɌɖɖɜɑɐɔɞɌ-

ɢɔɔ ɐɗɫ ɘɑɐɔɢɔəɝɖɔɡ ɟɣɜɑɒɐɑəɔɕ, Ɏɧɛɚɗ-

əɫɪɥɔɡ ȻɉȾ/ȶȾ ɝ 18F-ɀȰȯ Ɏ ɜɌɘɖɌɡ ɘəɚɏɚ-

ɢɑəɞɜɚɎɧɡ ɖɗɔəɔɣɑɝɖɔɡ ɔɝɝɗɑɐɚɎɌəɔɕ [8, 9]. 

ȼɌɓɜɌɍɚɞɌəəɧɑ ɞɑɡəɚɗɚɏɔɣɑɝɖɔɑ ɝɞɌəɐɌɜɞɧ 

ɍɧɗɔ ɝɚɓɐɌəɧ əɌ ɚɝəɚɎɑ ɠɌəɞɚɘəɧɡ ɔɝɝɗɑ-

ɐɚɎɌəɔɕ ɔ ɝɞɌɗɔ ɣɌɝɞɨɪ ɚɍɫɓɌɞɑɗɨəɚɕ ɛɜɚɢɑ-

ɐɟɜɧ ɖɚəɞɜɚɗɫ ɖɌɣɑɝɞɎɌ ȻɉȾ-ɔɓɚɍɜɌɒɑəɔɕ 

[10]. Ȯ ȼɚɝɝɔɔ ɐɌəəɚɑ əɌɛɜɌɎɗɑəɔɑ ɞɚɗɨɖɚ 

əɌɣɔəɌɑɞ ɜɌɓɎɔɎɌɞɨɝɫ, Ɍ ɝɌɘɌ ɞɑɡəɚɗɚɏɔɫ Ɏ 

əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ əɚɝɔɞ ɜɑɖɚɘɑəɐɌɞɑɗɨəɧɕ 

ɡɌɜɌɖɞɑɜ [11]. ȽɚɏɗɌɝəɚ ɘɑɞɚɐɔɣɑɝɖɔɘ ɟɖɌɓɌ-

əɔɫɘ ȼɚɝɛɚɞɜɑɍəɌɐɓɚɜɌ, ɝɞɌɍɔɗɨəɚɝɞɨ ɖɚɗɔ-

ɣɑɝɞɎɑəəɧɡ ɛɌɜɌɘɑɞɜɚɎ ɐɚɗɒəɌ ɚɢɑəɔɎɌɞɨɝɫ 

ɔ ɖɚəɞɜɚɗɔɜɚɎɌɞɨɝɫ əɌ ɚɝəɚɎɑ ȻɉȾ-

ɔɝɝɗɑɐɚɎɌəɔɕ ɝɛɑɢɔɌɗɔɓɔɜɚɎɌəəɚɏɚ ɠɌəɞɚɘɌ 

NEMA IEC PET Body Phantom Set (National 

Electrical Manufacturers Association, ȽɄȬ). 

Ȼɚ ɜɑɓɟɗɨɞɌɞɌɘ ɝɖɌəɔɜɚɎɌəɔɫ ɠɌəɞɚɘɌ Ɏ ɓɌ-

Ɏɔɝɔɘɚɝɞɔ ɚɞ ɜɌɓɘɑɜɚɎ ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ ɚɣɌ-

ɏɚɎ ɜɌɝɝɣɔɞɧɎɌɪɞɝɫ ɖɚɩɠɠɔɢɔɑəɞɧ ɎɚɝɝɞɌ-

əɚɎɗɑəɔɫ (ȶȮ) ɜɌɐɔɚɌɖɞɔɎəɚɝɞɔ, ɛɚɓɎɚɗɫɪ-

ɥɔɑ ɖɚɜɜɑɖɞɔɜɚɎɌɞɨ ɔɓɘɑɜɑəəɧɑ ɖɚɗɔɣɑ-

ɝɞɎɑəəɧɑ ɛɚɖɌɓɌɞɑɗɔ ɐɚ ɔɝɞɔəəɧɡ (ɩɞɌɗɚə-

əɧɡ) ɓəɌɣɑəɔɕ. ȮɌɒəɚ ɚɞɘɑɞɔɞɨ, ɣɞɚ əɌ ɝɑɏɚ-

ɐəɫɤəɔɕ ɐɑəɨ ɞɑɡəɚɗɚɏɔɫ ɚɢɑəɖɔ ɖɌɣɑɝɞɎɌ 

ȻɉȾ-ɔɓɚɍɜɌɒɑəɔɕ ɜɌɓɜɌɍɚɞɌəɌ ɐɗɫ ɜɌɍɚɞɧ ɝ 

ȼɀȻ əɌ ɚɝəɚɎɑ 18F. Ƚ ɐɜɟɏɔɘɔ ɜɌɐɔɚəɟɖɗɔ-

ɐɌɘɔ, Ɏ ɣɌɝɞəɚɝɞɔ ɝ 11C, ɛɚɐɚɍəɧɑ ɔɝɝɗɑɐɚ-

ɎɌəɔɫ əɚɝɫɞ ɑɐɔəɔɣəɧɕ ɡɌɜɌɖɞɑɜ. Ⱦɑɘ əɑ 

ɘɑəɑɑ, Ɏ əɑɖɚɞɚɜɧɡ ɛɟɍɗɔɖɌɢɔɫɡ ɌɎɞɚɜɧ ɝɚ-

ɚɍɥɌɪɞ ɚ ɞɚɘ, ɣɞɚ ɛɚɝɖɚɗɨɖɟ ɡɌɜɌɖɞɑɜɔɝɞɔɖɔ 

ɜɌɝɛɌɐɌ 11C ɝɡɚɒɔ ɝ 18F, ɞɚ ɖɚəɞɜɚɗɨ ɓɌ 

ɞɚɣəɚɝɞɨɪ ɖɚɗɔɣɑɝɞɎɑəəɚɏɚ ɔɓɘɑɜɑəɔɫ ɘɚ-

ɒɑɞ ɚɝɟɥɑɝɞɎɗɫɞɨɝɫ ɝ ɛɜɔɘɑəɑəɔɑɘ ɞɑɡ ɒɑ 

ɛɜɚɢɑɐɟɜ [3, 12, 13].  

ɂɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. 

ȴɓɟɣɑəɔɑ Ɏɗɔɫəɔɫ ɉɃȺ əɌ ɔəɠɚɜɘɌ-

ɞɔɎəɚɝɞɨ ȻɉȾ/ȶȾ ɝ 11Ƚ-ɘɑɞɔɚəɔəɚɘ Ɏ ɐɔɠ-

ɠɑɜɑəɢɔɌɗɨəɚɕ ɐɔɌɏəɚɝɞɔɖɑ ɚɣɌɏɚɎ Ɏ ɗɑɏɖɔɡ.  

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. 

ȴɝɝɗɑɐɚɎɌəɔɫ ɝ ɠɌəɞɚɘɚɘ. 

ȴɝɝɗɑɐɚɎɌəɔɫ ɛɜɚɎɚɐɔɗɔ Ɏ ɚɞɐɑɗɑəɔɔ 

ɜɌɐɔɚɔɓɚɞɚɛəɚɕ ɛɚɓɔɞɜɚəəɚ-ɩɘɔɝɝɔɚəəɚɕ 

ɞɚɘɚɏɜɌɠɔɔ ɀȯȭȿ çȼȹɂȼɁȾ ɔɘ. Ɍɖ. Ȭ.ȸ. ȯɜɌ-

əɚɎɌè ȸɔəɓɐɜɌɎɌ ȼɚɝɝɔɔ. ȻɚɐɏɚɞɚɎɖɌ ɝɛɑɢɔ-

ɌɗɔɓɔɜɚɎɌəəɚɏɚ ɠɌəɞɚɘɌ NEMA IEC PET 

Body Phantom Set ɖ ɝɖɌəɔɜɚɎɌəɔɪ ɓɌɖɗɪɣɌ-

ɗɌɝɨ Ɏ ɓɌɛɚɗəɑəɔɔ ɑɏɚ ɚɝəɚɎəɚɏɚ ɚɍɦɑɘɌ ɔ 

ɝɠɑɜ ɜɌɝɞɎɚɜɚɘ ɝ ɜɌɐɔɚəɟɖɗɔɐɚɘ 11Ƚ. Ƚɠɑ-

ɜɧ ɠɌəɞɚɘɌ ɐɔɌɘɑɞɜɌɘɔ 10, 13, 17, 22 ɔ 28 

ɘɘ ɛɜɔɘɑəɫɗɔɝɨ ɐɗɫ ɔɘɔɞɌɢɔɔ ɚɣɌɏɚɎ Ɏ ɗɑɏ-

ɖɔɡ, ɚɝəɚɎəɚɕ ɚɍɦɑɘ ɠɌəɞɚɘɌ ɝɗɟɒɔɗ ɌəɌɗɚ-

ɏɚɘ ɝɚɝɑɐəɔɡ ɝ ɚɣɌɏɚɘ ɌəɌɞɚɘɔɣɑɝɖɔɡ ɝɞɜɟɖ-

ɞɟɜ. ȺɍɦɑɘəɌɫ ɌɖɞɔɎəɚɝɞɨ ɜɌɝɞɎɚɜɌ ɜɌɐɔɚ-

əɟɖɗɔɐɌ 11Ƚ Ɏ ɚɝəɚɎəɚɘ ɚɍɦɑɘɑ ɠɌəɞɚɘɌ 

ɍɧɗɌ Ɏ 14 ɜɌɓ əɔɒɑ, ɣɑɘ Ɏ ɝɠɑɜɌɡ. ɀɌəɞɚɘ 

ɝɖɌəɔɜɚɎɌɗɔ əɌ ȻɉȾ/ȶȾ çDiscovery 690è (GE, 

General Electric, USA) ɚɐɔə ɜɌɓ ɝ ɔɝɛɚɗɨɓɚɎɌ-

əɔɑɘ ɖɗɔəɔɣɑɝɖɚɏɚ ɛɜɚɞɚɖɚɗɌ ɝɍɚɜɌ ɐɌəəɧɡ 

ɔ ɜɑɖɚəɝɞɜɟɖɢɔɔ ɔɓɚɍɜɌɒɑəɔɫ (ɞɌɍɗ. ʈ1).  

ȬəɌɗɔɓ ɔɓɚɍɜɌɒɑəɔɕ ɠɌəɞɚɘɌ ɓɌɖɗɪ-

ɣɌɗɝɫ Ɏ ɔɓɘɑɜɑəɔɔ ɜɌɐɔɚɌɖɞɔɎəɚɝɞɔ Ɏ ɚɝ-

əɚɎəɚɘ ɚɍɦɑɘɑ ɠɌəɞɚɘɌ, ɝɠɑɜɌɡ, Ɍ ɞɌɖɒɑ 

Ɏɧɣɔɝɗɑəɔɔ ɚɞəɚɤɑəɔɕ ɝɠɑɜɌ-ɚɝəɚɎəɚɕ ɚɍɦ-

ɑɘ ɠɌəɞɚɘɌ. ȼɌɐɔɚɌɖɞɔɎəɚɝɞɨ ɜɌɝɞɎɚɜɌ ɝ 

11Ƚ ɔɓɘɑɜɫɗɔ ɝ ɛɚɘɚɥɨɪ ɛɚɎɑɜɑəəɚɏɚ ɐɚɓɖɌ-

ɗɔɍɜɌɞɚɜɌ çCuriementor 4è (ɚɞəɚɝɔɞɑɗɨəɌɫ 

ɛɚɏɜɑɤəɚɝɞɨ ɔɓɘɑɜɑəɔɫ 5%). Ȱɚɛɚɗəɔɞɑɗɨəɚ 

ɐɗɫ ɟɣɑɞɌ ɚɝɞɌɞɖɌ ɌɖɞɔɎəɚɝɞɔ Ɏ ɤɛɜɔɢɑ ɛɜɚ-

Ɏɚɐɔɗɔ ɔɓɘɑɜɑəɔɑ ɤɛɜɔɢɌ ɛɚɝɗɑ ɎɎɑɐɑəɔɫ Ɏ 

ɠɌəɞɚɘ ɜɌɝɞɎɚɜɌ ɝ 11Ƚ. Ȱɗɫ ɖɌɒɐɚɕ ɝɠɑɜɧ 

ɚɍɦɑɘɧ ɔəɞɑɜɑɝɌ ɚɛɜɑɐɑɗɫɗɔ ɝ ɛɚɘɚɥɨɪ ɌɎ-

ɞɚɘɌɞɔɣɑɝɖɚɏɚ ɚɖɚəɞɟɜɔɎɌəɔɫ ɐɗɫ ɔɓɘɑɜɑəɔɫ 

ɘɌɖɝɔɘɌɗɨəɚɏɚ ɓəɌɣɑəɔɫ ɚɍɦɬɘəɚɕ ɌɖɞɔɎəɚ-

ɝɞɔ. Ȼɜɔɘɑɜ ɚɖɚəɞɟɜɔɎɌəɔɫ ɔ ɔɓɘɑɜɑəɔɫ 

ɘɌɖɝɔɘɌɗɨəɚɏɚ ɓəɌɣɑəɔɫ ɚɍɦɬɘəɚɕ ɌɖɞɔɎəɚ-

ɝɞɔ Ɏ ɝɠɑɜɌɡ ɛɜɑɐɝɞɌɎɗɑə əɌ ɜɔɝ. 1.  

Ȱɗɫ ɚɢɑəɖɔ ɎɚɝɛɜɚɔɓɎɚɐɔɘɚɝɞɔ ɜɌɐɔɚ-

ɌɖɞɔɎəɚɝɞɔ Ɏ ɚɣɌɏɌɡ Ɏ ɗɑɏɖɔɡ əɌ ɞɚɘɚɝɢɔə-

ɞɔɏɜɌɘɘɌɡ ɜɌɝɝɣɔɞɧɎɌɗɔ ȶȮ, ɖɚɞɚɜɧɑ ɫɎɗɫ-

ɪɞɝɫ ɍɑɓɜɌɓɘɑɜəɧɘ ɖɚɗɔɣɑɝɞɎɑəəɧɘ ɛɌɜɌ-

ɘɑɞɜɚɘ ɔ ɚɛɜɑɐɑɗɫɪɞɝɫ ɛɚ ɠɚɜɘɟɗɑ 1.  

 
,ɏɐɑ Ȭɔɓɚɍɜ ð ɓəɌɣɑəɔɑ ɘɌɖɝɔɘɌɗɨəɚɕ 

ɚɍɦɑɘəɚɕ ɌɖɞɔɎəɚɝɞɔ Ɏ ɝɠɑɜɑ, ɓɌɜɑɏɔɝɞɜɔɜɚ-

ɎɌəəɚɑ ɛɜɔ ɑɑ ɚɖɚəɞɟɜɔɎɌəɔɔ əɌ ɔɓɚɍɜɌɒɑ-

əɔɫɡ ȻɉȾ (ɖȭɖ/ɘɗ);  

ȬɎɎɑɐ ð ɓəɌɣɑəɔɑ ɘɌɖɝɔɘɌɗɨəɚɕ ɎɎɑ-

ɐɬəəɚɕ Ɏ ɝɠɑɜɟ ɚɍɦɑɘəɚɕ ɌɖɞɔɎəɚɝɞɔ, ɓɌɜɑ-

ɏɔɝɞɜɔɜɚɎɌəəɚɑ ɛɜɔ ɛɚɐɏɚɞɚɎɖɑ ɠɌəɞɚɘɌ ɖ 

ɝɖɌəɔɜɚɎɌəɔɪ (ɖȭɖ/ɘɗ). 
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ȴɝɝɗɑɐɚɎɌəɔɫ ɛɌɢɔɑəɞɚɎ.  

ȽɖɌəɔɜɚɎɌəɔɑ ɛɌɢɔɑəɞɚɎ  ɍɧɗɚ  Ɏɧɛɚɗ- 

əɑəɚ əɌ ȻɉȾ/ȶȾ çDiscovery 690è ɝ ɔɝɛɚɗɨɓɚ-

ɎɌəɔɑɘ ɖɗɔəɔɣɑɝɖɚɏɚ ɛɜɚɞɚɖɚɗɌ, ɟɖɌɓɌəəɚɏɚ 

Ɏ ɞɌɍɗ. ʈ1. ȼɑɓɟɗɨɞɌɞɧ ȻɉȾ/ȶȾ ɝ 11C-

ɘɑɞɔɚəɔəɚɘ ɛɜɚɌəɌɗɔɓɔɜɚɎɌəɧ ɟ 111 ɍɚɗɨ-

əɧɡ ɝ ɚɣɌɏɌɘɔ Ɏ ɗɑɏɖɔɡ, ɔɘɑɪɥɔɘɔ ɜɌɓɗɔɣ-

əɟɪ ɛɜɔɜɚɐɟ. ȼɌɝɛɜɑɐɑɗɑəɔɑ ɛɌɢɔɑəɞɚɎ Ɏ 

ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɘɚɜɠɚɗɚɏɔɣɑɝɖɚɏɚ ɐɔɌɏəɚɓɌ 

ɛɜɑɐɝɞɌɎɗɑəɚ Ɏ ɞɌɍɗ. ʈ2.  

Ȼɜɔ Ɏɖɗɪɣɑəɔɔ ɛɌɢɔɑəɞɚɎ Ɏ ɔɝɝɗɑɐɚ-

ɎɌəɔɑ ɛɚ ɐɌəəɧɘ ȶȾ ɖ ɚɣɌɏɌɘ Ɏ ɗɑɏɖɔɡ 

ɛɜɑɐɦɫɎɗɫɗɔɝɨ ɝɗɑɐɟɪɥɔɑ ɞɜɑɍɚɎɌəɔɫ: ɠɚɜ-

ɘɌ ɚɖɜɟɏɗɌɫ ɔɗɔ ɝɠɑɜɔɣɑɝɖɌɫ; ɝɜɑɐəɔɕ ɗɔ-

əɑɕəɧɕ ɜɌɓɘɑɜ 8-30 ɘɘ; ɝɞɜɟɖɞɟɜɌ ɝɚɗɔɐəɌɫ 

ɔɗɔ ɝɟɍɝɚɗɔɐəɌɫ; ɜɌɓɘɑɜ ɝɚɗɔɐəɚɕ ɣɌɝɞɔÓ8 

ɘɘ. ȿ Ɏɝɑɡ ɍɚɗɨəɧɡ ɚɞɝɟɞɝɞɎɚɎɌɗɔ ɛɜɔɓəɌɖɔ 

ɛɗɑɎɜɔɞɌ, ɗɔɘɠɌɐɑəɚɛɌɞɔɔ ɔ ɚəɖɚɗɚɏɔɣɑ-

ɝɖɔɕ ɌəɌɘəɑɓ. Ƚɜɑɐəɔɑ ɗɔəɑɕəɧɑ ɜɌɓɘɑɜɧ 

ɚɣɌɏɚɎ ɔɓɘɑɜɫɗɔ ɝ ɟɣɑɞɚɘ ɜɑɖɚɘɑəɐɌɢɔɕ 

ɘɑɒɐɟəɌɜɚɐəɚɏɚ ɝɚɚɍɥɑɝɞɎɌ ɀɗɑɕɤəɑɜɌ [14].  

Ȯɚ Ɏɝɑɡ ɝɗɟɣɌɫɡ ȻɉȾ/ȶȾ ɝ 11C-

ɘɑɞɔɚəɔəɚɘ ɎɧɛɚɗəɫɗɌɝɨ ɝ ɛɚɘɚɥɨɪ ɑɐɔəɚɕ 

ɘɑɞɚɐɔɖɔ. ȴɝɝɗɑɐɚɎɌəɔɑ ɚɏɜɌəɔɣɔɎɌɗɚɝɨ 

ɝɖɌəɔɜɚɎɌəɔɑɘ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ ɔ 

əɌɣɔəɌɗɚɝɨ ɣɑɜɑɓ 15-20 ɘɔəɟɞ ɛɚɝɗɑ Ɏəɟɞɜɔ-

Ɏɑəəɚɏɚ ɎɎɑɐɑəɔɫ 11C-ɘɑɞɔɚəɔəɌ ɝ ɌɖɞɔɎəɚ-

ɝɞɨɪ 300 ȸȭɖ əɌ ɑɐɔəɔɢɟ ɛɗɚɥɌɐɔ ɛɚɎɑɜɡ-

əɚɝɞɔ ɞɑɗɌ ɛɌɢɔɑəɞɌ. Ȼɜɚɞɚɖɚɗ ɔɝɝɗɑɐɚɎɌəɔɫ 

ɓɌɖɗɪɣɌɗɝɫ  Ɏ  Ɏɧɛɚɗəɑəɔɔ  ɞɚɛɚɏɜɌɘɘɧ,  ȶȾ  

ȾɌɍɗɔɢɌ ʈ1.   ȻɌɜɌɘɑɞɜɧ ɛɜɚɞɚɖɚɗɌ ɝɍɚɜɌ ɐɌəəɧɡ ɔ ɜɑɖɚəɝɞɜɟɖɢɔɔ ɔɓɚɍɜɌɒɑəɔɫ.  

ʇʘʨʘʤʝʪʨʳ ʧʨʦʪʦʢʦʣʘ ʩʙʦʨʘ ʜʘʥʥʳʭ 

ɺʨʝʤʷ ʦʜʥʦʡ ʢʨʦʚʘʪʠ, ʤʠʥ 3,0 

ʈʝʞʠʤ ʩʢʘʥʠʨʦʚʘʥʠʷ WB 

ʇʝʨʝʢʨʳʪʠʝ ʢʨʦʚʘʪʝʡ 11 

ʇʘʨʘʤʝʪʨʳ ʨʝʢʦʥʩʪʨʫʢʮʠʠ 

ʄʝʪʦʜ ʨʝʢʦʥʩʪʨʫʢʮʠʠ VPFX (ʘʥʘʣʦʛ ToF) 

ʂʦʣʠʯʝʩʪʚʦ iter/subset 2/24 

ʌʠʣʴʪʨ ʨʝʢʦʥʩʪʨʫʢʮʠʠ Cutoff 6,4 

ʄʘʪʨʠʮʘ ʠʟʦʙʨʘʞʝʥʠʷ 192ʭ192 

ʈʘʟʤʝʨ ʧʠʢʩʝʣʷ 3,64ʭ3,64 

ʊʦʣʱʠʥʘ ʩʨʝʟʘ, ʤʤ 3,27 
 

   
 

 

ȼɔɝ. 1 Ɍ (Fig. 1 Ɍ) 

 

ȼɔɝ. 1 ɍ (Fig. 1 b) 

ȼɔɝ. 1.    Ȼɜɔɘɑɜ ɚɖɚəɞɟɜɔɎɌəɔɫ ɔ ɔɓɘɑɜɑəɔɫ ɘɌɖɝɔɘɌɗɨəɚɏɚ ɓəɌɣɑəɔɫ ɚɍɦɬɘəɚɕ ɌɖɞɔɎəɚɝɞɔ Ɏ 

ɝɠɑɜɌɡ Ɏ ɌɖɝɔɌɗɨəɚɕ (Ȭ) ɔ ɖɚɜɚəɌɗɨəɚɕ (ȭ) ɛɜɚɑɖɢɔɫɡ.  

Fig. 1.    Example of the contour ima ging of spheres and measurment of maximum value of activity 

concentration in axial (A) and coronal (B) projections.  
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ɍɑɓ ɖɚəɞɜɌɝɞəɚɏɚ ɟɝɔɗɑəɔɫ ɐɗɫ ɖɚɜɜɑɖɢɔɔ 

ɌɞɞɑəɟɌɢɔɔ, ɛɚɓɔɞɜɚəəɚ-ɩɘɔɝɝɔɚəəɚɕ ɞɚɘɚ-

ɏɜɌɠɔɔ.  

ȻɚɝɞɛɜɚɢɑɝɝɔəɏɚɎɌɫ ɚɍɜɌɍɚɞɖɌ ɐɌəəɧɡ 

ɓɌɖɗɪɣɌɗɌɝɨ Ɏ ɎɔɓɟɌɗɨəɚɕ ɚɢɑəɖɑ ɖɚɘɛɨɪ-

ɞɑɜəɧɡ, ɛɚɓɔɞɜɚəəɚ-ɩɘɔɝɝɔɚəəɧɡ ɔ ɝɚɎɘɑ-

ɥɑəəɧɡ ɞɚɘɚɏɜɌɘɘ, Ɍ ɞɌɖɒɑ ɛɜɚɎɑɐɑəɔɔ ɛɚ-

ɗɟɖɚɗɔɣɑɝɞɎɑəəɚɏɚ ɌəɌɗɔɓɌ. ȴɓɘɑɜɑəɔɑ ɛɚɖɌ-

ɓɌɞɑɗɑɕ SUV ɛɜɚɎɚɐɔɗɔ ɛɟɞɑɘ ɌɎɞɚɘɌɞɔɣɑ-

ɝɖɚɏɚ ɚɖɚəɞɟɜɔɎɌəɔɫ ɚɍɗɌɝɞɔ ɔəɞɑɜɑɝɌ 

(volume of inte rest -VOI) Ɏ ɝɛɑɢɔɌɗɔɓɔɜɚɎɌə-

əɚɕ ɛɜɚɏɜɌɘɘɑ əɌ ɜɌɍɚɣɑɕ ɝɞɌəɢɔɔ AW 4.7 

(GE). ȰɔɌɏəɚɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɧɘɔ ɟɜɚɎəɫɘɔ 

ɓɌɡɎɌɞɌ ȼɀȻ Ɏ ɚɣɌɏɌɡ Ɏ ɗɑɏɖɔɡ ɝɣɔɞɌɗɔ 

SUVɘɌɖɝ, əɚɜɘɌɗɔɓɚɎɌəəɧɑ əɌ ɍɑɓɒɔɜɚɎɟɪ 

(ɘɧɤɑɣəɟɪ) ɘɌɝɝɟ ɞɑɗɌ (lean body mass 

(LBM)ðcorrected SUV -SUL). Ȯɧɣɔɝɗɑəɔɑ 

SUVɘɌɖɝ ɚɝɟɥɑɝɞɎɗɫɗɚɝɨ ɛɜɚɏɜɌɘɘəɧɘ ɖɚɘ-

ɛɗɑɖɝɚɘ ɌɎɞɚɘɌɞɔɣɑɝɖɔ ɛɚ ɠɚɜɘɟɗɑ 2.  

 
ɏɐɑ, ȬVOI ð ɓəɌɣɑəɔɑ ɜɌɐɔɚɌɖɞɔɎəɚɝɞɔ 

Ɏ ɚɍɗɌɝɞɔ ɔəɞɑɜɑɝɌ (ȸȭɖ/ɘɗ); 

AɎɎɑɐ ð ɓəɌɣɑəɔɑ ɚɍɥɑɕ ɎɎɑɐɑəəɚɕ Ɍɖ-

ɞɔɎəɚɝɞɔ ɛɌɢɔɑəɞɟ, ɝɖɚɜɜɑɖɞɔɜɚɎɌəəɚɕ əɌ 

ɍɑɓɒɔɜɚɎɟɪ (ɘɧɤɑɣəɟɪ) ɘɌɝɝɟ ɞɑɗɌ 

(ȸȭɖ)/ɖɏ).  

ȮɚɝɝɞɌəɚɎɗɑəəɧɑ ɓəɌɣɑəɔɫ ɘɌɖɝɔɘɌɗɨ-

əɧɡ ɛɚɖɌɓɌɞɑɗɑɕ SUV (SUVɎɚɝɝɞ) Ɏɧɣɔɝɗɫɗɔ 

ɛɚ ɠɚɜɘɟɗɑ 3.  

 
ɏɐɑ, SUVɘɌɖɝ ð ɓəɌɣɑəɔɑ ɘɌɖɝɔɘɌɗɨəɚ-

ɏɚ ɟɜɚɎəɫ ɓɌɡɎɌɞɌ ȼɀȻ Ɏ ɚɣɌɏɑ Ɏ ɗɑɏɖɚɘ, ɓɌ-

ɜɑɏɔɝɞɜɔɜɚɎɌəəɚɑ ɛɜɔ ɑɏɚ ɚɖɚəɞɟɜɔɎɌəɔɔ əɌ 

ɔɓɚɍɜɌɒɑəɔɔ (ɏ/ɘɗ);  

ȶȮ ð ɚɞəɚɤɑəɔɑ ɚɍɦɑɘəɚɕ ɌɖɞɔɎəɚɝɞɔ Ɏ 

ɝɠɑɜɑ ɠɌəɞɚɘɌ, ɓɌɜɑɏɔɝɞɜɔɜɚɎɌəəɚɑ ɛɜɔ ɑɑ 

ɚɖɚəɞɟɜɔɎɌəɔɔ əɌ ɔɓɚɍɜɌɒɑəɔɔ, ɖ ɎɎɑɐɑə-

əɚɕ Ɏ ɝɠɑɜɟ ɚɍɦɑɘəɚɕ ɌɖɞɔɎəɚɝɞɔ, ɓɌɠɔɖɝɔ-

ɜɚɎɌəəɚɕ ɛɜɔ ɛɚɐɏɚɞɚɎɖɑ ɠɌəɞɚɘɌ ɖ ɝɖɌəɔ-

ɜɚɎɌəɔɪ. 

ȽɞɌɞɔɝɞɔɣɑɝɖɌɫ ɚɍɜɌɍɚɞɖɌ ɐɌəəɧɡ.  

ȬəɌɗɔɓ ɝɞɌɞɔɝɞɔɣɑɝɖɚɕ ɝɚɎɚɖɟɛəɚɝɞɔ 

ɛɜɚɎɚɐɔɗɝɫ ɚɍɥɑɛɜɔəɫɞɧɘɔ ɘɑɞɚɐɌɘɔ ɎɌɜɔ-

Ɍɢɔɚəəɚɕ ɝɞɌɞɔɝɞɔɖɔ əɌ ɛɑɜɝɚəɌɗɨəɚɘ ɖɚɘ-

ɛɨɪɞɑɜɑ ɝ ɛɚɘɚɥɨɪ ɝɞɌəɐɌɜɞəɧɡ ɛɌɖɑɞɚɎ 

ɛɜɚɏɜɌɘɘ Microsoft Office Excel 2010 ɔ 

MedCalc v. 19.2.0. Ȱɗɫ ɎɧɫɎɗɑəɔɫ ɛɜɔəɌɐ-

ɗɑɒəɚɝɞɔ ɔɓɟɣɌɑɘɧɡ ɛɜɔɓəɌɖɚɎ əɚɜɘɌɗɨəɚɘɟ 

ɜɌɝɛɜɑɐɑɗɑəɔɪ ɔɗɔ ɜɌɝɛɜɑɐɑɗɑəɔɪ, ɚɞɖɗɚ-

əɫɪɥɑɘɟɝɫ ɚɞ əɚɜɘɌɗɨəɚɏɚ, ɝ ɛɚɘɚɥɨɪ ɘɑ-

ɞɚɐɚɎ ɚɛɔɝɌɞɑɗɨəɚɕ ɝɞɌɞɔɝɞɔɖɔ Ɏɧɣɔɝɗɫɗɔ ɔ 

ɝɜɌɎəɔɎɌɗɔ ɝɗɑɐɟɪɥɔɑ ɛɚɖɌɓɌɞɑɗɔ: ɝɜɑɐəɫɫ 

ɌɜɔɠɘɑɞɔɣɑɝɖɌɫ ɎɑɗɔɣɔəɌ, ɝɞɌəɐɌɜɞəɌɫ 

ɚɤɔɍɖɌ ɝɜɑɐəɑɏɚ ɓəɌɣɑəɔɫ, ɘɑɐɔɌəɌ, 95% 

ɐɚɎɑɜɔɞɑɗɨəɧɑ ɔəɞɑɜɎɌɗɧ (95% Ȱȴ). Ȱɚɝɞɚ-

Ɏɑɜəɚɝɞɨ ɜɌɓɗɔɣɔɕ ɘɑɒɐɟ ɝɜɑɐəɔɘɔ Ɏɑɗɔɣɔ-

əɌɘɔ ɚɛɜɑɐɑɗɫɗɔ ɝ ɛɚɘɚɥɨɪ t-ɖɜɔɞɑɜɔɫ 

ȽɞɨɪɐɑəɞɌ. ȶɜɔɞɔɣɑɝɖɔɕ ɟɜɚɎɑəɨ ɐɚɝɞɚɎɑɜ-

əɚɝɞɔ əɟɗɑɎɚɕ ɝɞɌɞɔɝɞɔɣɑɝɖɚɕ ɏɔɛɚɞɑɓɧ 

ɛɜɔəɔɘɌɗɔ ɜɌɎəɧɘ 0,05. Ȱɗɫ ɔɓɟɣɑəɔɫ ɎɓɌ-

ɔɘɚɝɎɫɓɔ ɘɑɒɐɟ ɛɑɜɑɘɑəəɧɘɔ Ɏɧɣɔɝɗɫɗɝɫ 

ɖɚɩɠɠɔɢɔɑəɞ ɖɚɜɜɑɗɫɢɔɔ ȻɔɜɝɚəɌ (r). ȶɌɣɑ-

ɝɞɎɑəəɟɪ ɡɌɜɌɖɞɑɜɔɝɞɔɖɟ ɝɎɫɓɔ ɘɑɒɐɟ ɚɢɑ-

əɔɎɌɑɘɧɘɔ ɛɑɜɑɘɑəəɧɘɔ ɚɢɑəɔɎɌɗɔ ɝ ɔɝ-

ɛɚɗɨɓɚɎɌəɔɑɘ ɤɖɌɗɧ ɃɑɐɐɚɖɌ. ȸɑɞɚɐɧ Ɏɔɓɟ-

Ɍɗɨəɚɏɚ ɛɜɑɐɝɞɌɎɗɑəɔɫ ɐɌəəɧɡ ɚɞɜɌɒɌɗɔ 

ɏɜɌɠɔɣɑɝɖɔ Ɏ Ɏɔɐɑ ɏɔɝɞɚɏɜɌɘɘ ɔ ɫɥɔɣɖɚɎɧɡ 

ɐɔɌɏɜɌɘɘ. ȳəɌɣɑəɔɫ əɌ ɫɥɔɣɖɚɎɧɡ ɐɔɌ-

ɏɜɌɘɘɌɡ ɐɑɘɚəɝɞɜɔɜɚɎɌɗɔ ɘɔəɔɘɌɗɨəɧɑ ɔ 

ɘɌɖɝɔɘɌɗɨəɧɑ ɓəɌɣɑəɔɫ, 25% ɔ 75% ɛɜɚɢɑə-

ɞɔɗɔ, Ɍ ɞɌɖɒɑ ɝɜɑɐəɔɑ ɓəɌɣɑəɔɫ ɔɓɟɣɌɑɘɧɡ 

ɛɑɜɑɘɑəəɧɡ. ȮɧɍɜɚɝɌɘɔ ɝɣɔɞɌɗɔ ɓəɌɣɑəɔɫ, 

ɗɑɒɌɥɔɑ Ɏ ɐɔɌɛɌɓɚəɌɡ, ɛɜɑɎɧɤɌɪɥɔɡ Ɏɧɝɚ-

ɞɟ ɫɥɔɖɌ ɚɞ ɑɏɚ Ɏɑɜɡəɑɕ ɔ əɔɒəɑɕ ɏɜɌəɔɢɧ 

Ɏ 1,5 ɜɌɓɌ. ɃɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ɔ ɝɛɑɢɔɠɔɣ-

əɚɝɞɨ ɘɑɞɚɐɌ ɚɛɜɑɐɑɗɫɗɔɝɨ ɝ ɛɚɘɚɥɨɪ ROC-

ɌəɌɗɔɓɌ (Receiver Operating Characteristic) 

ɡɌɜɌɖɞɑɜɔɝɞɔɣɑɝɖɚɕ ɖɜɔɎɚɕ, ɚɞɜɌɒɌɪɥɑɕ 

ɜɑɓɟɗɨɞɌɞɧ ɍɔəɌɜəɚɕ ɖɗɌɝɝɔɠɔɖɌɢɔɔ, ɛɜɔ 

ɖɚɞɚɜɚɕ  ɘɚɐɑɗɨ  ɛɜɑɐɝɖɌɓɧɎɌɑɞ  Ɏɑɜɚɫɞəɚɝɞɨ  

ȾɌɍɗɔɢɌ ʈ2.    ȼɌɝɛɜɑɐɑɗɑəɔɑ ɛɌɢɔɑəɞɚɎ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɘɚɜɠɚɗɚɏɔɣɑɝɖɚɏɚ ɐɔɌɏəɚɓɌ.   

ʄʦʨʬʦʣʦʛʠʯʝʩʢʠʡ ʜʠʘʛʥʦʟ ʏʠʩʣʦ ʙʦʣʴʥʳʭ (n=111) 

ɿʣʦʢʘʯʝʩʪʚʝʥʥʳʝ ʦʧʫʭʦʣʠ (ɿʆ) 

-ʧʣʦʩʢʦʢʣʝʪʦʯʥʳʡ ʨʘʢ 

-ʘʜʝʥʦʢʘʨʮʠʥʦʤʘ 

-ʪʠʧʠʯʥʳʡ ʢʘʨʮʠʥʦʠʜ 

52 

6 

41 

5 

ɼʦʙʨʦʢʘʯʝʩʪʚʝʥʥʳʝ ʦʧʫʭʦʣʠ (ɼʆ) 

-ʭʦʥʜʨʦʛʘʤʘʨʪʦʤʘ 

-ʤʘʣʴʬʦʨʤʘʮʠʷ 

9 

8 

1 

ɺʦʩʧʘʣʠʪʝʣʴʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ (ɺɿ) 

-ʪʫʙʝʨʢʫʣʝʤʳ 

-ʥʝʪʫʙʝʨʢʫʣʝʟʥʳʡ ʤʠʢʦʙʘʢʪʝʨʠʦʟ 

-ʭʨʦʥʠʯʝʩʢʠʡ ʘʙʩʮʝʩʩ 

50 

37 

12 

1 
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ɞɚɏɚ, ɣɞɚ əɌɍɗɪɐɑəɔɑ ɚɞəɚɝɔɞɝɫ ɖ ɚɐ-

əɚɘɟ ɔɓ ɐɎɟɡ ɖɗɌɝɝɚɎ. Ȼɜɔ ɩɞɚɘ ɞɚɣɖɌɘɔ ɚɞ-

ɝɑɣɑəɔɫ ɫɎɗɫɗɔɝɨ ɛɚɖɌɓɌɞɑɗɔ SUVɘɌɖɝ ɔ 

SUVɎɚɝɝɞ. Ȱɚɛɚɗəɔɞɑɗɨəɚ ɜɌɝɝɣɔɞɧɎɌɗɔ ɐɔɌ-

ɏəɚɝɞɔɣɑɝɖɟɪ ɞɚɣəɚɝɞɨ (ȰȾ), ɛɚɗɚɒɔɞɑɗɨəɚɑ 

ɛɜɚɏəɚɝɞɔɣɑɝɖɚɑ ɓəɌɣɑəɔɑ (ȻȻȳ) ɔ ɚɞɜɔɢɌ-

ɞɑɗɨəɚɑ ɛɜɚɏəɚɝɞɔɣɑɝɖɚɑ ɓəɌɣɑəɔɑ ɘɑɞɚɐɌ 

(ȺȻȳ).  

ȼɑɓɟɗɨɞɌɞɧ ɔɝɝɗɑɐɚɎɌəɔɕ ɝ ɠɌəɞɚ-

ɘɚɘ.  

Ȱɗɫ ɜɌɝɣɑɞɌ SUVɎɚɝɝɞ Ɏ ɚɣɌɏɌɡ Ɏ ɗɑɏ-

ɖɔɡ, ɛɚ ɔɘɑɪɥɑɘɟɝɫ əɌɍɚɜɟ ɐɔɌɘɑɞɜɚɎ ɝɠɑɜ 

ɠɌəɞɚɘɌ, ȶȮ ɍɧɗɔ ɔəɞɑɜɛɚɗɔɜɚɎɌəɧ ɐɗɫ əɑ-

ɔɓɎɑɝɞəɧɡ (ɛɜɚɘɑɒɟɞɚɣəɧɡ) ɜɌɓɘɑɜɚɎ ɚɣɌɏɚɎ 

Ɏ ɗɑɏɖɔɡ (ɜɔɝ. 2).  

ȴɓ ɜɔɝ. 2 Ɏɔɐəɚ, ɣɞɚ ɛɜɔ ɜɌɓɗɔɣəɧɡ 

ɐɔɌɘɑɞɜɌɡ ɚɣɌɏɚɎ ȶȮ ɜɌɐɔɚɌɖɞɔɎəɚɝɞɔ ɔɓ-

ɘɑəɫɗɔɝɨ ɚɞəɚɝɔɞɑɗɨəɚ ɓəɌɣɑəɔɫ 1,0. ȳəɌɣɑ-

əɔɫ ȶȮ <1,0 əɌɍɗɪɐɌɗɔɝɨ ɛɜɔ ɜɌɓɘɑɜɑ ɚɣɌɏɚɎ 

ɚɞ 8 ɐɚ 21 ɘɘ ɔ ɟɖɌɓɧɎɌɗɔ əɌ ɓɌəɔɒɑəɔɑ 

SUVɘɌɖɝ. Ȼɜɔ ɍ·ɗɨɤɔɡ ɐɔɌɘɑɞɜɌɡ ɚɣɌɏɚɎ ȶȮ 

ɍɧɗɔ Ɏɧɤɑ 1,0, ɣɞɚ ɝɎɔɐɑɞɑɗɨɝɞɎɚɎɌɗɚ ɚ ɓɌ-

Ɏɧɤɑəɔɔ ɟɜɚɎəɑɕ SUVɘɌɖɝ. ȸɌɖɝɔɘɌɗɨəɌɫ 

əɑɐɚɚɢɑəɖɌ ɟɜɚɎəɑɕ ɚɍɦɑɘəɚɕ ɌɖɞɔɎəɚɝɞɔ ɚɞ 

22%  ɐɚ 65% ɜɑɏɔɝɞɜɔɜɚɎɌɗɌɝɨ ɛɜɔ ɐɔɌɘɑɞɜɑ 

ɝɠɑɜ ɚɞ 8 ɐɚ 12 ɘɘ. Ȼɜɔ ɜɌɓɘɑɜɌɡ ɝɠɑɜ ɚɞ 13 

ɐɚ 21 ɘɘ ɓɌəɔɒɑəɔɑ ɓəɌɣɑəɔɕ ɜɌɐɔɚɌɖɞɔɎ-

əɚɝɞɔ əɑ ɛɜɑɎɧɤɌɗɚ 8%. Ȼɜɔ ɐɔɌɘɑɞɜɌɡ 

ɝɠɑɜ 22-37 ɘɘ əɌɍɗɪɐɌɗɚɝɨ əɑɓəɌɣɔɞɑɗɨəɚɑ 

(Ɏ ɛɜɑɐɑɗɌɡ 1-6%) ɓɌɎɧɤɑəɔɑ ɓəɌɣɑəɔɕ.  

ȼɑɓɟɗɨɞɌɞɧ ɔɝɝɗɑɐɚɎɌəɔɕ ɛɌɢɔɑəɞɚɎ.  

Ȼɜɔ ɎɔɓɟɌɗɨəɚɘ ɌəɌɗɔɓɑ ɐɌəəɧɡ 

ȻɉȾ/ȶȾ ɝ 11Ƚ-ɘɑɞɔɚəɔəɚɘ Ɏ ɛɜɚɑɖɢɔɔ ɚɣɌ-

ɏɚɎ, ɔɘɑɪɥɔɡ ɓɗɚɖɌɣɑɝɞɎɑəəɟɪ ɔ ɎɚɝɛɌɗɔ-

ɞɑɗɨəɟɪ ɛɜɔɜɚɐɟ, əɌɍɗɪɐɌɗɌɝɨ ɏɔɛɑɜɠɔɖɝɌ-

ɢɔɫ ȼɀȻ ɜɌɓɗɔɣəɚɕ ɔəɞɑəɝɔɎəɚɝɞɔ. ȿ ɛɌɢɔ-

ɑəɞɚɎ ɝ ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɧɘɔ ɚɛɟɡɚɗɫɘɔ Ɏ 

ɛɜɚɑɖɢɔɔ ɛɌɞɚɗɚɏɔɣɑɝɖɚɏɚ ɚɣɌɏɌ ɛɚɎɧɤɑə-

əɚɏɚ əɌɖɚɛɗɑəɔɫ ȼɀȻ əɑ ɚɞɘɑɣɌɗɚɝɨ.  

Ƚɜɑɐəɔɑ ɗɔəɑɕəɧɑ ɜɌɓɘɑɜɧ ɚɣɌɏɚɎ Ɏ 

ɗɑɏɖɔɡ ɟ 52 (46,8%) ɍɚɗɨəɧɡ ȳȺ ɍɧɗɔ ɐɚɝɞɚ-

Ɏɑɜəɚ (p<0,0001) əɔɒɑ, ɣɑɘ ɟ ɛɌɢɔɑəɞɚɎ ɝ ȰȺ 

ɔ Ȯȳ ɗɑɏɖɔɡ, ɎɌɜɨɔɜɚɎɌɗɔ Ɏ ɛɜɑɐɑɗɌɡ 8-30 

ɘɘ, ɘɑɐɔɌəɌ ɝɚɝɞɌɎɔɗɌ 12 ɘɘ (95% Ȱȴ 11-16 

ɘɘ), ɝɜɑɐəɑɑ ɓəɌɣɑəɔɑ ð 15,4 Ñ 0,95 ɘɘ (95% 

Ȱȴ 13,5-17,3 ɘɘ). ȿ 59 (53,2%) ɛɌɢɔɑəɞɚɎ ɝ 

ȰȺ ɔ Ȯȳ ɗɑɏɖɔɡ ɜɌɓɘɑɜɧ ɚɣɌɏɚɎ ɚɛɜɑɐɑɗɫɗɔɝɨ 

Ɏ ɛɜɑɐɑɗɌɡ 12-30 ɘɘ, ɘɑɐɔɌəɌ ɝɚɝɞɌɎɔɗɌ 20 

ɘɘ (95% Ȱȴ 19-24 ɘɘ), ɝɜɑɐəɑɑ ɓəɌɣɑəɔɑ ð 

21,7 Ñ 0,95 (95% Ȱȴ 20,2-23,2 ɘɘ) (ɜɔɝ. 3).  

Ȯ ɞɌɍɗɔɢɑ ʈ3 ɛɜɑɐɝɞɌɎɗɑəɧ ɐɌəəɧɑ ɚ 

ɓəɌɣɑəɔɫɡ SUVɘɌɖɝ ɔ SUVɎɚɝɝɞ Ɏ ɚɣɌɏɌɡ Ɏ 

ɗɑɏɖɔɡ.  

ȶɌɖ Ɏɔɐəɚ ɔɓ ɞɌɍɗɔɢɧ ʈ3, ɐɚɝɞɚɎɑɜəɧɑ 

ɜɌɓɗɔɣɔɫ ɘɑɒɐɟ ɓəɌɣɑəɔɫɘɔ SUVɘɌɖɝ ɔ 

SUVɎɚɝɝɞ ɜɑɏɔɝɞɜɔɜɚɎɌɗɔɝɨ ɛɜɔ ɔɡ ɝɚɛɚ-

ɝɞɌɎɗɑəɔɔ Ɏ ɛɜɑɐɑɗɌɡ Ɏɝɑɕ ɝɞɌɞɔɝɞɔɣɑɝɖɚɕ 

ɝɚɎɚɖɟɛəɚɝɞɔ (p=0,0168), Ɏ ɏɜɟɛɛɑ ɛɌɢɔɑəɞɚɎ 

ɝ ɜɌɓɘɑɜɌɘɔ ɚɣɌɏɚɎ 8-12 ɘɘ (p<0,0001) ɔ 

ɍɚɗɨəɧɡ ȳȺ (p<0,0001). ȶɜɚɘɑ ɞɚɏɚ, SUVɘɌɖɝ, 

Ɍ ɞɌɖɒɑ SUVɎɚɝɝɞ ɟ ɍɚɗɨəɧɡ ȳȺ ɍɧɗɔ ɓəɌɣɔ-

ɘɚ Ɏɧɤɑ (p<0,0001), ɣɑɘ ɟ ɛɌɢɔɑəɞɚɎ ɝ ȹȳ ɔ 

ȰȺ. Ȯ Ɏɧɍɚɜɖɑ ɛɌɢɔɑəɞɚɎ ɝ ɜɌɓɘɑɜɌɘɔ ɚɣɌ-

ɏɚɎ ɍɚɗɑɑ 13 ɘɘ, Ɍ ɞɌɖɒɑ ɟ ɍɚɗɨəɧɡ ȰȺ ɔ Ȯȳ, 

ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɧɡ ɜɌɓɗɔɣɔɕ ɘɑɒɐɟ 

SUVɘɌɖɝ ɔ SUVɎɚɝɝɞ əɑ ɚɍəɌɜɟɒɑəɚ 

(p=0,9340 ɔ p=0,8378 ɝɚɚɞɎɑɞɝɞɎɑəəɚ).  

Ȱɗɫ ɔɓɟɣɑəɔɫ ɎɓɌɔɘɚɝɎɫɓɔ ɘɑɒɐɟ ɜɌɓ-

ɘɑɜɌɘɔ ɚɣɌɏɚɎ Ɏ ɗɑɏɖɔɡ ɔ ɛɚɖɌɓɌɞɑɗɫɘɔ 

SUVɘɌɖɝ, Ɍ ɞɌɖɒɑ SUVɎɚɝɝɞ,  Ɏ  ɓɌɎɔɝɔɘɚɝɞɔ  
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ȼɔɝ. 3 (Fig. 3) 

ȼɔɝ. 2.     ȶȮ ɜɌɐɔɚɌɖɞɔɎəɚɝɞɔ, ɔəɞɑɜɛɚɗɔɜɚ-

ɎɌəəɧɑ ɐɗɫ əɑɔɓɎɑɝɞəɧɡ (ɛɜɚɘɑɒɟɞɚɣəɧɡ) 

ɐɔɌɘɑɞɜɚɎ ɚɣɌɏɚɎ Ɏ ɗɑɏɖɔɡ. 

Fig. 2.    Interpolated RC for the intermediary size 

of the lung lesions.  

ȼɔɝ. 3.    ȰɔɌɏɜɌɘɘɧ ɜɌɓɘɌɡɌ ɓəɌɣɑəɔɕ ɝɜɑɐ-

əɔɡ ɗɔəɑɕəɧɡ ɜɌɓɘɑɜɚɎ ɚɣɌɏɚɎ Ɏ ɗɑɏɖɔɡ ɟ 

ɍɚɗɨəɧɡ ȼȷ, ȰȺ ɔ Ȯȳ. 

Fig. 3.    Distributions of the mean values of the 

lung lesions size for patients with malignant tu-

mors, benignant lesions and inflammations.   
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ɚɞ ɘɚɜɠɚɗɚɏɔɣɑɝɖɚɏɚ ɐɔɌɏəɚɓɌ, ɐɌəəɧɑ ɛɌ-

ɜɌɘɑɞɜɧ ɍɧɗɔ ɝɚɛɚɝɞɌɎɗɑəɧ (ɜɔɝ. 4-7).  

ȶɌɖ Ɏɔɐəɚ ɔɓ ɜɔɝɟəɖɚɎ 3, 5, ɟ ɍɚɗɨəɧɡ 

ȳȺ, Ɍ ɞɌɖɒɑ ɛɌɢɔɑəɞɚɎ ɝ Ȯȳ ɔ ȰȺ ɜɑɏɔɝɞɜɔ-

ɜɚɎɌɗɌɝɨ ɐɚɝɞɚɎɑɜəɌɫ, ɛɜɫɘɌɫ, ɓɌɘɑɞəɌɫ ɔ 

ɟɘɑɜɑəəɌɫ ɖɚɜɜɑɗɫɢɔɚəəɌɫ ɓɌɎɔɝɔɘɚɝɞɨ 

ɘɑɒɐɟ ɓəɌɣɑəɔɫɘɔ SUVɘɌɖɝ ɔ ɜɌɓɘɑɜɌɘɔ 

ɚɣɌɏɚɎ (r>0,3). Ȼɚɝɗɑ ɛɜɔɘɑəɑəɔɫ ȶȮ (ɜɔɝ. 4, 

6) ɜɌɐɔɚɌɖɞɔɎəɚɝɞɔ ɎɓɌɔɘɚɝɎɫɓɨ ɘɑɒɐɟ ɜɌɓ-

ɘɑɜɌɘɔ ɚɣɌɏɚɎ Ɏ ɗɑɏɖɔɡ ɔ SUVɎɚɝɝɞ əɑ 

əɌɍɗɪɐɌɗɌɝɨ (r<0,3). 

Ȱɗɫ ɚɛɜɑɐɑɗɑəɔɫ Ɏɗɔɫəɔɫ əɑɝɖɚɜɜɑɖɞɔ-

ɜɚɎɌəəɧɡ ɔ ɝɖɚɜɜɑɖɞɔɜɚɎɌəəɧɡ ɓəɌɣɑəɔɕ 

SUV əɌ ɔəɠɚɜɘɌɞɔɎəɚɝɞɨ ȻɉȾ/ȶȾ ɍɧɗ ɛɜɚ-

Ɏɑɐɑə ROC-ɌəɌɗɔɓ ɡɌɜɌɖɞɑɜɔɝɞɔɣɑɝɖɔɡ ɖɜɔ-

Ɏɧɡ ɐɚ ɔ ɛɚɝɗɑ ɛɜɔɘɑəɑəɔɫ ȶȮ ɜɌɐɔɚɌɖɞɔɎ-

əɚɝɞɔ (ɞɌɍɗ. ʈ4).  

Ȼɚ ɐɌəəɧɘ ROC-ɌəɌɗɔɓɌ əɑɝɖɚɜɜɑɖɞɔ-

ɜɚɎɌəəɧɡ ɐɌəəɧɡ ɛɜɔ ɛɜɔɘɑəɑəɔɔ ɛɚɜɚɏɚ-

Ɏɚɏɚ ɓəɌɣɑəɔɫ SUVɘɌɖɝ>2,3 ɛɜɌɎɔɗɨəɚ ɍɧɗɔ 

ɔɐɑəɞɔɠɔɢɔɜɚɎɌəɧ 43 (82,7%) ɍɚɗɨəɧɡ ȳȺ. ȿ 

9 ɛɌɢɔɑəɞɚɎ ɝɚ ɝɜɑɐəɔɘɔ ɜɌɓɘɑɜɌɘɔ ɚɣɌɏɚɎ 

ɚɖɚɗɚ 9 ɘɘ ɔɓ-ɓɌ ɓəɌɣɔɞɑɗɨəɚɏɚ ɓɌəɔɒɑəɔɫ 

ɟɜɚɎəɑɕ SUVɘɌɖɝ ɍɧɗɔ ɛɚɗɟɣɑəɧ ɗɚɒəɚɚɞ-

ɜɔɢɌɞɑɗɨəɧɑ ɜɑɓɟɗɨɞɌɞɧ (ɞɌɍɗ. ʈ4). ȿ 39 

(66,1%) ɍɚɗɨəɧɡ Ȯȳ ɔ ȰȺ ɓɌɜɑɏɔɝɞɜɔɜɚɎɌəɧ 

ɔɝɞɔəəɚ ɚɞɜɔɢɌɞɑɗɨəɧɑ ɐɌəəɧɑ. Ȯ ɞɚ ɒɑ 

Ɏɜɑɘɫ Ɏ 20 ɝɗɟɣɌɫɡ, Ɏ ɏɜɟɛɛɑ ɛɌɢɔɑəɞɚɎ ɝ Ȯȳ 

ɗɑɏɖɔɡ, ɔɓ-ɓɌ Ɏɧɝɚɖɚɏɚ, ɝɚɛɚɝɞɌɎɔɘɚɏɚ ɝ ɜɌ-

ɖɚɘ ɗɑɏɖɚɏɚ, ɛɚɏɗɚɥɑəɔɫ ȼɀȻ Ɏ ɚɣɌɏɌɡ ɞɟ-

ɍɑɜɖɟɗɑɓɌ ɍɧɗɔ ɛɚɗɟɣɑəɧ ɗɚɒəɚɛɚɗɚɒɔɞɑɗɨ-

əɧɑ ɜɑɓɟɗɨɞɌɞɧ.  

Ȼɚ ɐɌəəɧɘ ROC-ɌəɌɗɔɓɌ ɝɖɚɜɜɑɖɞɔɜɚ-

ɎɌəəɧɡ ɐɌəəɧɡ ɝ ɛɚɘɚɥɨɪ ȶȮ ɜɌɐɔɚɌɖɞɔɎ-

əɚɝɞɔ, ɛɜɔ ɔɝɛɚɗɨɓɚɎɌəɔɔ ɛɜɑɐɎɌɜɔɞɑɗɨəɚ 

ɓɌɐɌəəɚɏɚ ɛɚɜɚɏɚɎɚɏɚ ɓəɌɣɑəɔɫ SUV 

(SUVɎɚɝɝɞ>2,3), ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ȻɉȾ/ȶȾ 

ɝɟɥɑɝɞɎɑəəɚ ɟɎɑɗɔɣɔɗɌɝɨ ɝ 82,7% ɐɚ 100%. 

Ȼɜɔɣɔəɚɕ ɩɞɚɘɟ ɝɞɌɗɚ ɎɚɝɝɞɌəɚɎɗɑəɔɑ ɟɜɚɎ-

əɑɕ ɜɌɐɔɚɌɖɞɔɎəɚɝɞɔ Ɏ ɓɗɚɖɌɣɑɝɞɎɑəəɧɡ 

ɚɣɌɏɌɡ ɜɌɓɘɑɜɌɘɔ 8-12 ɘɘ. ȺɐəɌɖɚ əɌ ɠɚəɑ 

ɜɚɝɞɌ ɛɚɖɌɓɌɞɑɗɫ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɔ əɌɍɗɪɐɌ-

ɗɚɝɨ ɓəɌɣɔɞɑɗɨəɚɑ ɟɎɑɗɔɣɑəɔɑ ɣɔɝɗɌ ɗɚɒəɚ-

ɛɚɗɚɒɔɞɑɗɨəɧɡ ɜɑɓɟɗɨɞɌɞɚɎ ɝ 20 ɐɚ 26 ɝɗɟɣɌ-

ɑɎ, ɛɜɑɒɐɑ Ɏɝɑɏɚ ɓɌ ɝɣɑɞ ɛɌɢɔɑəɞɚɎ ɝ ɞɟɍɑɜ-

ɖɟɗɑɓɚɘ. Ƚɛɑɢɔɠɔɣəɚɝɞɨ ɘɑɞɚɐɌ ɛɜɔ ɛɜɑɐɎɌ-

ɜɔɞɑɗɨəɚ ɓɌɐɌəəɚɘ ɛɚɜɚɏɚɎɚɘ ɓəɌɣɑəɔɔ 

SUVɎɚɝɝɞ ɟɘɑəɨɤɔɗɌɝɨ ɝ 66,1% ɐɚ 55,9%.  

Ȼɚ ɐɌəəɧɘ ROC-ɌəɌɗɔɓɌ ɝɖɚɜɜɑɖɞɔɜɚ-

ɎɌəəɧɡ    ɐɌəəɧɡ     ɛɜɔ     ɟɜɚɎəɑ     ɚɞɝɑɣɖɔ  

ȾɌɍɗɔɢɌ ʈ3.     ȳəɌɣɑəɔɫ SUVɘɌɖɝ ɔ SUVɎɚɝɝɞ Ɏ ɚɣɌɏɌɡ Ɏ ɗɑɏɖɔɡ.    

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ  

ʚʳʙʦʨʢʠ/ʯʠʩʣʦ ʦʯʘʛʦʚ (n) 
SUVʤʘʢʩ (ʛ/ʤʣ) SUVʚʦʩʩʪ (ʛ/ʤʣ) 

ɿʆ, ɼʆ, ɺɿ 

(n=111) 

ʄʠʥʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ 0,9 

ʄʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ 13,5 

ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ 2,9Ñ0,17  

(95% ɼʀ 2,6-3,2) 

ʄʝʜʠʘʥʘ 2,5 

(95% ɼʀ 2,3-2,6) 

ʄʠʥʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ 0,9 

ʄʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ 12,7 

ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ 3,4Ñ0,18  

(95% ɼʀ 3,0-3,7) 

ʄʝʜʠʘʥʘ 3,0  

(95% ɼʀ 2,6-3,4) 

ɿʆ 

(n=52) 

ʄʠʥʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ 1,4 

ʄʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ 13,5 

ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ 3,6Ñ0,28 

(95% ɼʀ 3,1-4,2) 

ʄʝʜʠʘʥʘ 3,1 

(95% ɼʀ 2,6-3,6) 

ʄʠʥʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ 2,4 

ʄʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ 12,7 

ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ 4,7Ñ0,25  

(95% ɼʀ 4,2-5,2) 

ʄʝʜʠʘʥʘ 4,4 

(95% ɼʀ 3,8-4,9) 

ɼʆ+ɺɿ 

(n=59) 

ʄʠʥʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ 0,9 

ʄʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ 8,2 

ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ 2,2Ñ0,03 

(95% ɼʀ 1,9-2,5) 

ʄʝʜʠʘʥʘ 2,1 

(95% ɼʀ 1,9-2,3) 

ʄʠʥʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ 0,9 

ʄʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ 7,7 

ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ 2,2Ñ0,14 

(95% ɼʀ 1,9-2,5) 

ʄʝʜʠʘʥʘ 2,2 

(95% ɼʀ 1,9-2,4) 

ʈʘʟʤʝʨʳ ʦʯʘʛʦʚ  

8-12 ʤʤ 

(n=30) 

ɿʆ-27, ɺɿ-3 

ʄʠʥʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ 1,4 

ʄʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ 3,9 

ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ 2,5Ñ0,12 

(95% ɼʀ 2,2-2,7) 

ʄʝʜʠʘʥʘ 2,4 

(95% ɼʀ 2,1-2,6) 

ʄʠʥʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ 2,4 

ʄʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ 6,6 

ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ 4,4Ñ0,21 

(95% ɼʀ 4,0-4,9) 

ʄʝʜʠʘʥʘ 4,4 

(95% ɼʀ 3,8-4,9) 

ʈʘʟʤʝʨʳ ʦʯʘʛʦʚ  

13 ʤʤ ʠ ʙʦʣʝʝ 

(n=81) 

ɿʆ-25, ɼʆ, ɺɿ-47, ɼʆ-9 

ʄʠʥʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ 0,9 

ʄʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ 13,5 

ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ 3,2Ñ0,24 

(95% ɼʀ 2,8-3,7) 

ʄʝʜʠʘʥʘ 2,5 

(95% ɼʀ 2,3-2,9) 

ʄʠʥʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ 0,9 

ʄʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ 12,7 

ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ 3,2Ñ0,23 

(95% ɼʀ 2,7-3,7) 

ʄʝʜʠʘʥʘ 2,5 

(95% ɼʀ 2,2-2,9) 
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SUVɎɚɝɝɞ>3,1 ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ɘɑɞɚɐɌ ɟɎɑ-

ɗɔɣɔɗɌɝɨ əɑɓəɌɣɔɞɑɗɨəɚ, ɝ 82,7% ɐɚ 84,6%. 

ȴɝɞɔəəɚ ɛɚɗɚɒɔɞɑɗɨəɧɑ ɜɑɓɟɗɨɞɌɞɧ ɍɧɗɔ 

ɛɚɗɟɣɑəɧ ɟ 44 ɔɓ 52 ɍɚɗɨəɧɡ ȳȺ. Ȯ 8 ɝɗɟɣɌ-

ɫɡ, ɟ ɛɌɢɔɑəɞɚɎ ɝ ɘɔəɔɘɌɗɨəɚ ɔəɎɌɓɔɎəɧɘɔ 

ɌɐɑəɚɖɌɜɢɔəɚɘɌɘɔ, ɎɝɗɑɐɝɞɎɔɑ əɔɓɖɚɏɚ ɓɌ-

ɡɎɌɞɌ ȼɀȻ, ɍɧɗɔ ɛɚɗɟɣɑəɧ ɗɚɒəɚɚɞɜɔɢɌ-

ɞɑɗɨəɧɑ ɜɑɓɟɗɨɞɌɞɧ. Ƚɛɑɢɔɠɔɣəɚɝɞɨ ɘɑɞɚɐɌ 

ɛɜɔ ɛɚɜɚɏɚɎɚɘ ɓəɌɣɑəɔɔ, ɜɌɝɝɣɔɞɌəəɚɘ Ɏ 

ɡɚɐɑ ROC-ɌəɌɗɔɓɌ, ɓəɌɣɔɘɚ ɟɎɑɗɔɣɔɗɌɝɨ ɝ 

66,1% ɐɚ 94,9%.  

Ȼɚɝɖɚɗɨɖɟ ɛɜɔ ɠɌəɞɚɘəɧɡ ɔɝɝɗɑɐɚɎɌ-

əɔɫɡ ɘɌɖɝɔɘɌɗɨəɌɫ əɑɐɚɚɢɑəɖɌ ɟɜɚɎəɑɕ ɚɍɦ-

ɑɘəɚɕ ɜɌɐɔɚɌɖɞɔɎəɚɝɞɔ əɌɍɗɪɐɌɗɌɝɨ Ɏ ɝɠɑ-

ɜɌɡ ɝ əɌɔɘɑəɨɤɔɘɔ ɐɔɌɘɑɞɜɌɘɔ, ɛɚɝɗɑ ɝɞɜɌ-

ɞɔɠɔɖɌɢɔɔ ɝɞɌɞɔɝɞɔɣɑɝɖɔɡ ɐɌəəɧɡ Ɏ ɓɌɎɔ-

ɝɔɘɚɝɞɔ ɚɞ ɜɌɓɘɑɜɌ, ɔəɠɚɜɘɌɞɔɎəɚɝɞɨ ɘɑɞɚ-

ɐɌ ɍɧɗɌ ɛɜɚɌəɌɗɔɓɔɜɚɎɌəɌ ɚɞɐɑɗɨəɚ, Ɏ Ɏɧ-

ɍɚɜɖɑ ɔɓ 30 ɍɚɗɨəɧɡ (27 ð ȳȺ, 3 ð Ȯȳ) ɝ ɘɔ-

əɔɘɌɗɨəɧɘɔ  ɜɌɓɘɑɜɌɘɔ  ɚɣɌɏɚɎ  ɚɞ  8 ɐɚ  12  
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ȼɔɝ. 4 (Fig. 4) 
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ȼɔɝ. 5 (Fig. 5) 

ȼɔɝ. 4.      ȶɜɔɎɌɫ ɜɑɏɜɑɝɝɔɔ ɘɑɒɐɟ ɜɌɓɘɑɜɌ-

ɘɔ ɚɣɌɏɚɎ ɔ ɓəɌɣɑəɔɫɘɔ SUVɘɌɖɝ ɟ ɍɚɗɨəɧɡ 

ȳȺ (r=0,53 95% Ȱȴ 0,30-0,70; p=0 ,0001). 

Fig. 4.    Regression curve between lesion size 

and SUVmax for the patients with malignant tu-

mors (r=0.53 95% C.I. 0.30 -0.70; p=0.0001).  

ȼɔɝ. 5.    ȶɜɔɎɌɫ ɜɑɏɜɑɝɝɔɔ ɘɑɒɐɟ ɜɌɓɘɑɜɌɘɔ 

ɚɣɌɏɚɎ ɔ ɓəɌɣɑəɔɫɘɔ SUVɎɚɝɝɞ ɟ ɍɚɗɨəɧɡ ȳȺ 

(r=0,07 95% Ȱȴ - 0,22-0,32; p=0,7066).  

Fig. 5.    Regression curve between lesion size 

and SUVcorrect for the patients with malignant 

tumors (r=0.07 95% C.I. 0.22 -0.32; p=0.7066).  
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ȼɔɝ. 6 (Fig. 6) 
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ȼɔɝ. 7 (Fig. 7) 

ȼɔɝ. 6.      ȶɜɔɎɌɫ ɜɑɏɜɑɝɝɔɔ ɘɑɒɐɟ ɜɌɓɘɑɜɌ-

ɘɔ ɚɣɌɏɚɎ ɔ ɓəɌɣɑəɔɫɘɔ SUVɘɌɖɝ ɟ ɍɚɗɨəɧɡ 

ȰȺ ɔ Ȯȳ ɗɑɏɖɔɡ (r=0,32 95% Ȱȴ 0,07-0,53; 

p=0,0126).  

Fig. 6.    Regression curve between lesion size 

and SUVmax for the patients with benignant le-

sions and inflammations (r=0.32 95% C.I. 0.07 -

0.53; p=0.0126).  

ȼɔɝ. 7.    ȶɜɔɎɌɫ ɜɑɏɜɑɝɝɔɔ ɘɑɒɐɟ ɜɌɓɘɑɜɌɘɔ 

ɚɣɌɏɚɎ ɔ ɓəɌɣɑəɔɫɘɔ SUVɎɚɝɝɞ ɟ ɍɚɗɨəɧɡ ȰȺ 

ɔ Ȯȳ ɗɑɏɖɔɡ (r=0,25 95% Ȱȴ -0,01-0,47; 

p=0,0603).  

Fig. 7.    Regression curve between lesion size 

and SUVcorrect for the patients with benignant 

lesions and inflammations (r=0.25 95% C.I. 0.01 -

0.47; p=0.0603).  

http://www.rejr.ru/


 

 

   RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY  

| www.rejr.ru | REJR. 2021; 11 (3):107-119       DOI: 10.21569/2222-7415-2021-11-3-107-119                    115 
 

 

ɘɘ. ȼɑɓɟɗɨɞɌɞɧ ROC-ɌəɌɗɔɓɌ ɡɌɜɌɖɞɑɜɔɝɞɔ-

ɣɑɝɖɔɡ ɖɜɔɎɧɡ ɟ ɍɚɗɨəɧɡ ȳȺ, Ȯȳ ɔ ȰȺ ɗɑɏɖɔɡ 

ɝ ɚɣɌɏɌɘɔ ɜɌɓɘɑɜɌɘɔ 8-12 ɘɘ ɛɜɑɐɝɞɌɎɗɑəɧ 

əɌ ɜɔɝ. 7.  

ȽɚɏɗɌɝəɚ ɛɚɗɟɣɑəəɧɘ ɜɑɓɟɗɨɞɌɞɌɘ ɛɜɔ 

ɛɚɜɚɏɚɎɚɘ ɓəɌɣɑəɔɔ SUVɘɌɖɝ>2,1 ɣɟɎɝɞɎɔ-

ɞɑɗɨəɚɝɞɨ ȻɉȾ/ȶȾ ɝ 11C-ɘɑɞɔɚəɔəɚɘ Ɏ ɐɔɠ-

ɠɑɜɑəɢɔɌɗɨəɚɕ ɐɔɌɏəɚɝɞɔɖɑ ɚɣɌɏɚɎ Ɏ ɗɑɏɖɔɡ 

ɜɌɓɘɑɜɌɘɔ 8-12 ɘɘ ɝɚɝɞɌɎɔɗɌ 70,4% (95% Ȱȴ 

49,8 -86,2), ɝɛɑɢɔɠɔɣəɚɝɞɨ ð 100% (95% Ȱȴ 

29,2 -100,0), ɛɗɚɥɌɐɨ ɛɚɐ ɖɜɔɎɚɕ ð 0,80 (95% 

Ȱȴ 0,62-0,92).  

Ȼɜɔ ɟɜɚɎəɑ ɚɞɝɑɣɖɔ SUVɎɚɝɝɞ>2,7 ɣɟɎ-

ɝɞɎɔɞɑɗɨəɚɝɞɨ ɟɎɑɗɔɣɔɗɌɝɨ ɐɚ 96,3% (95% Ȱȴ 

81,0 -99,9), ɝɛɑɢɔɠɔɣəɚɝɞɨ ɚɝɞɌɗɌɝɨ əɌ 

ɟɜɚɎəɑ 100% (95% Ȱȴ 29,2-100,0), ɛɗɚɥɌɐɨ 

ɛɚɐ ɖɜɔɎɚɕ ð 0,99 (95% Ȱȴ 0,87-1,0).   

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɛɜɔɘɑəɑəɔɑ ɩɖɝɛɑɜɔ-

ɘɑəɞɌɗɨəɚ ɟɝɞɌəɚɎɗɑəəɧɡ ȶȮ ɜɌɐɔɚɌɖɞɔɎəɚ-

ɝɞɔ ɝ 11Ƚ ɛɚɖɌɓɌɗɚ, ɣɞɚ ɟ ɍɚɗɨəɧɡ ɝ əɑɍɚɗɨ-

ɤɔɘɔ (8-12 ɘɘ) ɜɌɓɘɑɜɌɘɔ ɚɣɌɏɚɎ Ɏ ɗɑɏɖɔɡ 

əɌɍɗɪɐɌɗɚɝɨ ɘɌɖɝɔɘɌɗɨəɚɑ çɓɌəɔɒɑəɔɑè ɓəɌ-

ɣɑəɔɕ SUVɘɌɖɝ, ɖɚɞɚɜɚɑ, ɝɚɏɗɌɝəɚ ɠɌəɞɚɘ-

əɧɘ ɔɝɝɗɑɐɚɎɌəɔɫɘ, ɐɚɝɞɔɏɌɗɚ 22-65%. Ȯɚɝ-

ɝɞɌəɚɎɗɑəɔɑ Ɏɑɗɔɣɔəɧ SUVɘɌɖɝ Ɏ ɛɌɞɚɗɚɏɔ-

ɣɑɝɖɔɡ ɚɣɌɏɌɡ ɐɚ ɔɝɞɔəəɧɡ ɓəɌɣɑəɔɕ əɔɎɑ-

ɗɔɜɚɎɌɗɚ ɝɞɌɞɔɝɞɔɣɑɝɖɟɪ ɎɓɌɔɘɚɝɎɫɓɨ ɘɑɒɐɟ 

ɟɜɚɎəɫɘɔ əɌɖɚɛɗɑəɔɫ ȼɀȻ ɔ ɜɌɓɘɑɜɌɘɔ ɚɣɌ-

ɏɚɎ, ɣɞɚ, Ɏ ɖɚəɑɣəɚɘ ɔɞɚɏɑ, ɝɛɚɝɚɍɝɞɎɚɎɌɗɚ 

ɟɎɑɗɔɣɑəɔɪ ɔəɠɚɜɘɌɞɔɎəɚɝɞɔ ȻɉȾ/ȶȾ ɝ 

11C -ɘɑɞɔɚəɔəɚɘ Ɏ ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɕ ɐɔɌ-

ɏəɚɝɞɔɖɑ ɚɣɌɏɚɎ Ɏ ɗɑɏɖɔɡ. ȸɌɖɝɔɘɌɗɨəɧɑ ɛɚ-

ɖɌɓɌɞɑɗɔ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɔ ɔ ɝɛɑɢɔɠɔɣəɚɝɞɔ 

ɘɑɞɚɐɌ əɌɍɗɪɐɌɗɔɝɨ ɛɜɔ ɛɜɔɘɑəɑəɔɔ ȶȮ ɜɌ-

ɐɔɚɌɖɞɔɎəɚɝɞɔ Ɏ ɏɜɟɛɛɑ ɛɌɢɔɑəɞɚɎ ɝ 

əɌɔɘɑəɨɤɔɘɔ ɜɌɓɘɑɜɌɘɔ ɚɣɌɏɚɎ ɚɞ 8 ɐɚ 12 

ɘɘ.  

Ⱥɍɝɟɒɐɑəɔɑ.  

Ⱦɑɡəɔɣɑɝɖɔɑ ɡɌɜɌɖɞɑɜɔɝɞɔɖɔ ɝɚɎɜɑ-

ɘɑəəɧɡ ɏɔɍɜɔɐəɧɡ ɝɖɌəɑɜɚɎ, Ɍ ɞɌɖɒɑ ɜɌɓəɚ-

ɚɍɜɌɓɔɑ ȼɀȻ, ɛɚɓɎɚɗɫɪɞ ɖɚɗɔɣɑɝɞɎɑəəɚ ɚɢɑ-

əɔɎɌɞɨ ɝɖɚɜɚɝɞɨ ɘɑɞɌɍɚɗɔɓɘɌ ɔ ɞɜɌəɝɛɚɜɞɌ 

ɜɌɓɗɔɣəɧɡ ɍɔɚɗɚɏɔɣɑɝɖɔ ɌɖɞɔɎəɧɡ ɎɑɥɑɝɞɎ 

(ȭȬȮ), ɎɧɜɌɒɑəəɚɝɞɨ ɗɔɏɌəɐ-ɜɑɢɑɛɞɚɜəɧɡ 

ɎɓɌɔɘɚɐɑɕɝɞɎɔɕ, ɩɖɝɛɜɑɝɝɔɪ ɏɑəɚɎ, Ɍɛɚɛɞɚɓ 

ɓɗɚɖɌɣɑɝɞɎɑəəɧɡ ɖɗɑɞɚɖ, Ɍ ɞɌɖɒɑ Ɍəɏɔɚɏɑəɑɓ 

ɚɛɟɡɚɗɔ ɔ ɞ. ɐ. Ȱɗɫ ɩɞɔɡ ɢɑɗɑɕ ɣɌɥɑ Ɏɝɑɏɚ 

ɔɝɛɚɗɨɓɟɪɞ ɘɌɖɝɔɘɌɗɨəɧɑ ɓəɌɣɑəɔɫ ɝɞɌə-

ɐɌɜɞɔɓɔɜɚɎɌəəɚɏɚ ɛɚɖɌɓɌɞɑɗɫ ɓɌɡɎɌɞɌ ȼɀȻ. 

ȮɑɗɔɣɔəɌ SUV ɚɞɜɌɒɌɑɞ ɔəɞɑəɝɔɎəɚɝɞɨ 

əɌɖɚɛɗɑəɔɫ ȼɀȻ Ɏ ɎɧɍɜɌəəɚɕ ɚɍɗɌɝɞɔ ɔəɞɑ-

ɜɑɝɌ ɔ ɓɌɎɔɝɔɞ ɚɞ ɚɍɦɑɘɌ, Ɏ ɖɚɞɚɜɚɘ ɜɌɝɛɜɑ-

ɐɑɗɑəɌ ɐɌəəɌɫ ɌɖɞɔɎəɚɝɞɨ [8, 9]. Ȯ ɓɌɎɔɝɔɘɚ-

ɝɞɔ ɚɞ ɟɜɚɎəɑɕ SUV ɟ ɚəɖɚɗɚɏɔɣɑɝɖɔɡ ɍɚɗɨ-

əɧɡ ɜɌɓɜɌɍɌɞɧɎɌɑɞɝɫ ɞɌɖɞɔɖɌ ɐɔəɌɘɔɣɑɝɖɚ-

ɏɚ əɌɍɗɪɐɑəɔɫ, ɎɧɍɔɜɌɑɞɝɫ ɝɛɚɝɚɍ, Ɍ ɔəɚɏɐɌ 

ɔ ɚɍɦɑɘ ɚɛɑɜɌɞɔɎəɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ, ɛɜɚ-

Ɏɚɐɔɞɝɫ ɜɌəəɫɫ ɚɢɑəɖɌ ɚɞɎɑɞɌ ɓɗɚɖɌɣɑɝɞɎɑə-

əɚɕ ɚɛɟɡɚɗɔ əɌ ɛɜɚɎɑɐɑəəɚɑ ɗɑɣɑəɔɑ, ɛɜɚ-

ɏəɚɓɔɜɟɑɞɝɫ ɞɑɣɑəɔɑ ɓɌɍɚɗɑɎɌəɔɫ, ɠɚɜɘɔɜɟ-

ɑɞɝɫ ɛɗɌə ɗɟɣɑɎɚɕ ɞɑɜɌɛɔɔ, əɌɘɑɣɌɑɞɝɫ ɚɍ-

ɗɌɝɞɨ ɍɔɚɛɝɔɔ, Ɍ ɞɌɖɒɑ ɚɛɜɑɐɑɗɫɑɞɝɫ ɛɜɔɜɚ-

ɐɌ ɚɍɜɌɓɚɎɌəɔɫ. Ȯ ɝɎɫɓɔ ɝ ɎɌɒəɚɝɞɨɪ ɖɗɔəɔ-

ɣɑɝɖɔɡ ɓɌɐɌɣ, ɖɚɞɚɜɧɑ ɜɑɤɌɪɞɝɫ ɝ ɛɚɘɚɥɨɪ 

ɖɚɗɔɣɑɝɞɎɑəəɧɡ ȻɉȾ-ɛɚɖɌɓɌɞɑɗɑɕ, ɞɚɣəɚɝɞɨ 

ɔɡ ɔɓɘɑɜɑəɔɕ, ɍɑɓ ɛɜɑɟɎɑɗɔɣɑəɔɫ, ɛɜɔɚɍɜɑ-

ɞɌɑɞ ɍɚɗɨɤɚɑ ɛɜɌɖɞɔɣɑɝɖɚɑ ɓəɌɣɑəɔɑ.  

ȽɚɏɗɌɝəɚ ɐɌəəɧɘ ɗɔɞɑɜɌɞɟɜɧ, əɌ ɞɚɣ-

əɚɝɞɨ ɛɚɖɌɓɌɞɑɗɑɕ SUV ɚɖɌɓɧɎɌɪɞ Ɏɗɔɫəɔɑ 

ɜɌɓɘɑɜ ɚɣɌɏɌ, ɐɑɞɑɖɞɔɜɟɪɥɌɫ ɝɔɝɞɑɘɌ ɌɛɛɌ-

ɜɌɞɌ, ɎɎɚɐɔɘɧɕ ɜɌɐɔɚəɟɖɗɔɐ, ɑɏɚ ɌɖɞɔɎ-

əɚɝɞɨ, ɛɜɚɞɚɖɚɗ ɝɖɌəɔɜɚɎɌəɔɫ ɔ Ɍɗɏɚɜɔɞɘ 

ɜɑɖɚəɝɞɜɟɖɢɔɔ ɐɌəəɧɡ [5, 12, 15]. Ƚɗɑɐɟɑɞ 

ɚɞɘɑɞɔɞɨ, ɣɞɚ Ɏ ɖɗɔəɔɣɑɝɖɚɕ ɛɜɌɖɞɔɖɑ Ɏɚɓ 

ȾɌɍɗɔɢɌ ʈ4.     ȴəɠɚɜɘɌɞɔɎəɚɝɞɨ ȻɉȾ/ȶȾ ɝ 11C-ɘɑɞɔɚəɔəɚɘ Ɏ ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɕ 

ɐɔɌɏəɚɝɞɔɖɑ ɚɣɌɏɚɎ Ɏ ɗɑɏɖɔɡ ɐɚ ɔ ɛɚɝɗɑ ɛɜɔɘɑəɑəɔɫ ȶȮ ɜɌɐɔɚɌɖɞɔɎəɚɝɞɔ.    

ʇʦʢʘʟʘʪʝʣʠ ʠʥʬʦʨ-

ʤʘʪʠʚʥʦʩʪʠ 

ʇʦʨʦʛʦʚʦʝ ʟʥʘʯʝ-

ʥʠʝ SUVʤʘʢʩ>2,3 

ʇʨʝʜʚʘʨʠʪʝʣʴʥʦ ʟʘ-

ʜʘʥʥʦʝ ʧʦʨʦʛʦʚʦʝ 

ʟʥʘʯʝʥʠʝ 

SUVʚʦʩʩʪ>2,3 

ʇʦʨʦʛʦʚʦʝ ʟʥʘʯʝ-

ʥʠʝ ʧʦ ʜʘʥʥʳʤ 

ROC-ʘʥʘʣʠʟʘ 

SUVʚʦʩʩʪ>3,1 

ʏʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ, % 

(95% ɼʀ) 

82,7 

(69,7-91,8) 

100 

(93,2-100) 

84,6 

(71,9-93,1) 

ʉʧʝʮʠʬʠʯʥʦʩʪʴ, % 

(95% ɼʀ) 

66,1 

(52,6-77,9) 

55,9 

(42,4-68,8) 

94,9 

(85,9-98,9) 

ɼʠʘʛʥʦʩʪʠʯʝʩʢʘʷ 

ʪʦʯʥʦʩʪʴ, % 
73,4 76,6 90,0 

ʇʇɿ, % 68,2 66,6 93,6 

ʆʇɿ, % 81,3 100 87,5 

ʇʣʦʱʘʜʴ ʧʦʜ ʢʨʠʚʦʡ 

(95% ɼʀ) 

0,80  

(0,71-0,87) 
- 

0,95 

(0,89-0,98) 
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ɐɑɕɝɞɎɔɑ əɑɖɚɞɚɜɧɡ ɔɓ ɩɞɔɡ ɠɌɖɞɚɜɚɎ ɝɚ-

ɛɜɫɒɑəɚ ɝɚ ɝəɔɒɑəɔɑɘ ɔəɠɚɜɘɌɞɔɎəɚɝɞɔ 

ȻɉȾ/ȶȾ. ȾɌɖ, ɘɌɗɑəɨɖɔɕ ɜɌɓɘɑɜ ɚɣɌɏɌ, Ɏ 2-3 

ɜɌɓɌ ɛɜɑɎɧɤɌɪɥɔɕ ɜɌɓɜɑɤɌɪɥɟɪ ɝɛɚɝɚɍ-

əɚɝɞɨ ȻɉȾ (5-7 ɘɘ), ɚɍɟɝɗɚɎɗɔɎɌɑɞ Ɏɚɓəɔɖəɚ-

Ɏɑəɔɑ ɉɃȺ [1-3, 7, 16]. ȹɑɏɌɞɔɎəɚɑ Ɏɗɔɫəɔɑ 

ɉɃȺ ɛɜɔ ɚɍɜɌɍɚɞɖɑ ȻɉȾ-ɔɓɚɍɜɌɒɑəɔɕ ɛɜɔ-

Ɏɚɐɔɞ ɖ ɛɚɗɟɣɑəɔɪ ɗɚɒəɚɚɞɜɔɢɌɞɑɗɨəɧɡ ɜɑ-

ɓɟɗɨɞɌɞɚɎ ɔɓ-ɓɌ əɑɟɐɚɎɗɑɞɎɚɜɔɞɑɗɨəɚɕ ɎɔɓɟɌ-

ɗɔɓɌɢɔɔ ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ ɚɣɌɏɚɎ, çɜɌɓɘɧɞɔɔè 

ɏɜɌəɔɢ ɘɌɗɑəɨɖɔɡ ɚɛɟɡɚɗɑɕ, Ɍ ɞɌɖɒɑ ɓɌəɔ-

ɒɑəɔɔ ɟɜɚɎəɑɕ ɓɌɡɎɌɞɌ ȼɀȻ. ȮɌɒəɚ ɟɣɔɞɧ-

ɎɌɞɨ, ɣɞɚ ɛɜɚɝɞɜɌəɝɞɎɑəəɚɑ ɜɌɓɜɑɤɑəɔɑ 

ȻɉȾ/ȶȾ ɐɗɫ ɜɌɓəɧɡ ɔɓɚɞɚɛɚɎ ɚɞɗɔɣɌɑɞɝɫ, ɞɌɖ 

ɖɌɖ ɓɌɎɔɝɔɞ ɚɞ ɩəɑɜɏɔɔ ɛɚɓɔɞɜɚəəɚɏɚ ɔɓɗɟ-

ɣɑəɔɫ ɜɌɐɔɚəɟɖɗɔɐɚɎ, ɘɌɞɑɜɔɌɗɌ, Ɏ ɖɚɞɚɜɚɘ 

Ɍəəɔɏɔɗɔɜɟɪɞ ɛɚɓɔɞɜɚəɧ, Ɍ ɞɌɖɒɑ ɘɑɝɞɚɛɚ-

ɗɚɒɑəɔɫ ɔɓɟɣɌɑɘɚɏɚ ɚɍɦɑɖɞɌ Ɏ ɛɚɗɑ ɓɜɑəɔɫ 

ɞɚɘɚɏɜɌɠɌ [13]. ȽɎɚɕ ɎɖɗɌɐ Ɏ ɞɚɣəɚɝɞɨ ɖɚɗɔ-

ɣɑɝɞɎɑəəɧɡ Ɏɑɗɔɣɔə Ɏəɚɝɫɞ ɔ ɝɚɎɜɑɘɑəəɧɑ 

Ɍɗɏɚɜɔɞɘɧ ɛɚɝɞɛɜɚɢɑɝɝɔəɏɚɎɚɕ ɜɑɖɚəɝɞɜɟɖ-

ɢɔɔ ɐɌəəɧɡ ȻɉȾ. ȴɓɎɑɝɞəɚ, ɣɞɚ ɛɜɔɘɑəɑəɔɑ 

Ɏɜɑɘɫ ɛɜɚɗɑɞəɚɕ ɞɑɡəɚɗɚɏɔɔ (Time-of-Flight, 

ToF) ɔ ɠɟəɖɢɔɔ ɜɌɝɝɑɫəɔɫ ɞɚɣɖɔ (point 

spread function, PSF) ɘɚɒɑɞ ɝɚɛɜɚɎɚɒɐɌɞɨɝɫ 

ɛɑɜɑɚɢɑəɖɚɕ ɟɜɚɎəɑɕ ɓɌɡɎɌɞɌ ȼɀȻ ɔ, Ɏ əɑɖɚ-

ɞɚɜɧɡ ɝɗɟɣɌɫɡ, ɛɜɔɎɚɐɔɞɨ ɖ ɛɚɗɟɣɑəɔɪ ɗɚɒ-

əɚɛɚɗɚɒɔɞɑɗɨəɧɡ ɜɑɓɟɗɨɞɌɞɚɎ [4-6, 17, 18]. Ȯ 

ɡɚɐɑ əɌɤɑɕ ɜɌɍɚɞɧ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɚɣɌɏɌɘɔ 

22 -37 ɘɘ əɌɍɗɪɐɌɗɚɝɨ əɑɓəɌɣɔɞɑɗɨəɚɑ (Ɏ 

ɛɜɑɐɑɗɌɡ 1-6%) ɓɌɎɧɤɑəɔɑ ɓəɌɣɑəɔɕ 

SUVɘɌɖɝ.  

Ȯ ɓɌɜɟɍɑɒəɧɡ ɝɞɜɌəɌɡ ɝɌɘɧɘ ɜɌɝɛɜɚ-

ɝɞɜɌəɬəəɧɘ ɔ ɗɑɏɖɚ ɎɚɝɛɜɚɔɓɎɚɐɔɘɧɘ ɝɛɚ-

ɝɚɍɚɘ ɖɚɜɜɑɖɢɔɔ ɉɃȺ Ɏ ɘɌɗɑəɨɖɔɡ ɚɛɟɡɚɗɫɡ 

ɛɜɔ ȻɉȾ/ȶȾ ɝ 18F -ɠɞɚɜɐɑɓɚɖɝɔɏɗɪɖɚɓɚɕ 

(18F-ɀȰȯ) ɫɎɗɫɑɞɝɫ ɔɝɛɚɗɨɓɚɎɌəɔɑ ȶȮ ɜɌɐɔɚ-

ɌɖɞɔɎəɚɝɞɔ, ɚɛɜɑɐɑɗɫɑɘɧɡ Ɏ ɡɚɐɑ ɠɌəɞɚɘ-

əɧɡ ɔɝɝɗɑɐɚɎɌəɔɕ [8-10]. ȸɑɞɚɐ ɛɜɑɐəɌɓəɌ-

ɣɑə ɐɗɫ ɖɚɜɜɑɖɢɔɔ ɓəɌɣɑəɔɕ ɛɚɏɗɚɥɑəɔɫ 

ȼɀȻ Ɏ əɑɍɚɗɨɤɔɡ ɚɣɌɏɌɡ, ɔɘɑɪɥɔɡ ɚɖɜɟɏɗɟɪ 

ɔɗɔ ɝɠɑɜɔɣɑɝɖɟɪ ɠɚɜɘɟ, ɡɌɜɌɖɞɑɜɔɓɟɪɥɔɡ-

ɝɫ ɚɐəɚɜɚɐəɧɘ ɜɌɝɛɜɑɐɑɗɑəɔɑɘ ɜɌɐɔɚɞɜɑɕ-

ɝɑɜɌ. Ȼɜɔɘɑəɑəɔɑ ȶȮ ɛɚɓɎɚɗɫɑɞ ɟɗɟɣɤɔɞɨ 

ɓəɌɣɑəɔɫ ɜɌɐɔɚɌɖɞɔɎəɚɝɞɔ ɔ əɑ Ɏɗɔɫɑɞ əɌ 

ɖɌɣɑɝɞɎɚ ȻɉȾ-ɔɓɚɍɜɌɒɑəɔɫ [17]. Ȯ ɚɞɑɣɑ-

ɝɞɎɑəəɚɕ ɛɜɌɖɞɔɖɑ ɝ 2020 ɏɚɐɌ ɛɚ ɜɑɖɚɘɑə-

ɐɌɢɔɔ ȼɚɝɛɚɞɜɑɍəɌɐɓɚɜɌ ɞɑɡəɚɗɚɏɔɫ ɚɞəɑɝɑ-

əɌ ɖ ɘɑɜɚɛɜɔɫɞɔɫɘ, ɚɝɟɥɑɝɞɎɗɫɑɘɧɘ Ɏ ɜɌɘ-

ɖɌɡ ɖɚəɞɜɚɗɫ ɖɌɣɑɝɞɎɌ ȻɉȾ-ɔɓɚɍɜɌɒɑəɔɕ, ɔ 

ɛɜɑɐɗɚɒɑəɌ ɖ ɔɝɛɚɗɨɓɚɎɌəɔɪ ɛɜɔ ɜɌɍɚɞɑ ɝ 

ȼɀȻ əɌ ɚɝəɚɎɑ 18F [11]. Ƚ ɐɜɟɏɔɘɔ ɜɌɐɔɚ-

əɟɖɗɔɐɌɘɔ, Ɏ ɣɌɝɞəɚɝɞɔ ɝ 11C, ɛɚɐɚɍəɧɑ ɔɝ-

ɝɗɑɐɚɎɌəɔɫ əɚɝɫɞ ɑɐɔəɔɣəɧɕ ɡɌɜɌɖɞɑɜ. Ȯ 

əɑɖɚɞɚɜɧɡ ɓɌɜɟɍɑɒəɧɡ ɛɟɍɗɔɖɌɢɔɫɡ ɝɚɚɍɥɌ-

ɑɞɝɫ, ɣɞɚ ɛɚɝɖɚɗɨɖɟ ɡɌɜɌɖɞɑɜɔɝɞɔɖɔ ɜɌɝɛɌɐɌ 

11C ɝɡɚɒɔ ɝ 18F, ɞɚ ɖɚəɞɜɚɗɨ ɓɌ ɞɚɣəɚɝɞɨɪ 

ɖɚɗɔɣɑɝɞɎɑəəɧɡ ɔɓɘɑɜɑəɔɕ ɘɚɒɑɞ ɚɝɟɥɑɝɞɎ-

ɗɫɞɨɝɫ ɝ ɛɜɔɘɑəɑəɔɑɘ ɞɑɡ ɒɑ ɛɜɚɢɑɐɟɜ [3, 

12].  

ȶ əɌɝɞɚɫɥɑɘɟ Ɏɜɑɘɑəɔ əɌɖɚɛɗɑə ɐɚɝɞɌ-

ɞɚɣəɚ ɍɚɗɨɤɚɕ ɘɌɝɝɔɎ ɗɔɞɑɜɌɞɟɜəɧɡ ɐɌə-

əɧɡ, ɖɌɝɌɪɥɔɡɝɫ ɖɚɜɜɑɖɢɔɔ ɉɃȺ ɛɜɔ 

ȻɉȾ/ȶȾ ɝ 18F-ɀȰȯ. ȺɐəɌɖɚ ɚɝəɚɎəɚɑ ɣɔɝɗɚ 

ɛɟɍɗɔɖɌɢɔɕ ɛɚɝɎɫɥɑəɚ ɞɚɣəɚɝɞɔ, ɝɚɛɚɝɞɌ-

Ɏɔɘɚɝɞɔ ɔ ɎɚɝɛɜɚɔɓɎɚɐɔɘɚɝɞɔ ɖɚɗɔɣɑɝɞɎɑə-

əɧɡ ɔɓɘɑɜɑəɔɕ, Ɏɧɛɚɗəɫɑɘɧɡ əɌ ɝɖɌəɑɜɌɡ 

ɜɌɓɗɔɣəɧɡ ɘɑɐɔɢɔəɝɖɔɡ ɟɣɜɑɒɐɑəɔɕ ɛɜɔ 

ɚɢɑəɖɑ ɩɠɠɑɖɞɔɎəɚɝɞɔ ɗɑɣɑəɔɫ ɓɗɚɖɌɣɑ-

ɝɞɎɑəəɧɡ ɚɛɟɡɚɗɑɕ. Ⱥ ɎɚɓɐɑɕɝɞɎɔɔ ɉɃȺ əɌ 

ɔəɠɚɜɘɌɞɔɎəɚɝɞɨ ȻɉȾ/ȶȾ Ɏ ɐɔɠɠɑɜɑəɢɔ-

Ɍɗɨəɚɕ ɐɔɌɏəɚɝɞɔɖɑ ɓɗɚɖɌɣɑɝɞɎɑəəɧɡ ɚɛɟɡɚ-

ɗɑɕ ɝɚɚɍɥɑəɔɫ əɚɝɫɞ əɑɘəɚɏɚɣɔɝɗɑəəɧɕ ɡɌ-

ɜɌɖɞɑɜ. ȾɌɖ, Ɏ ɚɐəɚɕ ɔɓ ɞɌɖɔɡ ɜɌɍɚɞ, Ɏɧɛɚɗ-

əɑəəɚɕ Hickeson M. ɝ ɝɚɌɎɞɚɜɌɘɔ (2002), 

ɔɓɟɣɌɗɚɝɨ Ɏɗɔɫəɔɑ ɉɃȺ əɌ ɔəɠɚɜɘɌɞɔɎəɚɝɞɨ 

ȻɉȾ/ȶȾ ɝ 18F-ɀȰȯ Ɏ ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɕ ɐɔ-

Ɍɏəɚɝɞɔɖɑ ɚɣɌɏɚɎ Ɏ ɗɑɏɖɔɡ ɟ 47 ɛɌɢɔɑəɞɚɎ 

[18]. Ȯɚ Ɏɝɑɡ ɝɗɟɣɌɫɡ ɐɌəəɧɑ ȻɉȾ/ȶȾ ɛɚɐ-

ɞɎɑɜɒɐɌɗɔɝɨ ɜɑɓɟɗɨɞɌɞɌɘɔ ɘɚɜɠɚɗɚɏɔɣɑɝɖɚɏɚ 

ɔɝɝɗɑɐɚɎɌəɔɫ. ȬɎɞɚɜɧ ɛɜɔɤɗɔ ɖ ɎɧɎɚɐɟ, ɣɞɚ 

ɛɜɔɘɑəɑəɔɑ ȶȮ ɜɌɐɔɚɌɖɞɔɎəɚɝɞɔ ɟ ɍɚɗɨəɧɡ ɝ 

ɚɣɌɏɌɘɔ ɘɑəɑɑ 20 ɘɘ ɛɚɓɎɚɗɔɗɚ ɟɎɑɗɔɣɔɞɨ 

ɐɔɌɏəɚɝɞɔɣɑɝɖɟɪ ɞɚɣəɚɝɞɨ ȻɉȾ/ȶȾ ɝ 18F-

ɀȰȯ ɝ 59% ɐɚ 85%. Ȯ ɞɚ ɒɑ Ɏɜɑɘɫ ɐɗɫ ɛɚɜɌ-

ɒɑəɔɕ ɍɚɗɑɑ 20 ɘɘ ɔəɠɚɜɘɌɞɔɎəɚɝɞɨ ɘɑɞɚɐɌ 

ɛɚɝɗɑ ɖɚɜɜɑɖɢɔɔ ɉɃȺ ɝɟɥɑɝɞɎɑəəɚ əɑ ɔɓɘɑ-

əɔɗɌɝɨ. ȱɐɔəɝɞɎɑəəɧɘ ɓɗɚɖɌɣɑɝɞɎɑəəɧɘ əɚ-

ɎɚɚɍɜɌɓɚɎɌəɔɑɘ Ɏ ɩɞɚɕ ɜɌɍɚɞɑ, ɖɚɞɚɜɚɑ ɍɧɗɚ 

ɚɤɔɍɚɣəɚ ɛɜɔɓəɌəɚ ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɧɘ ɛɜɔ 

ɔɝɛɚɗɨɓɚɎɌəɔɔ ɖɌɖ ɝɖɚɜɜɑɖɞɔɜɚɎɌəəɧɡ, ɞɌɖ 

əɑɝɖɚɜɜɑɖɞɔɜɚɎɌəəɧɡ ɓəɌɣɑəɔɕ SUV, ɍɧɗɌ 

əɑ əɌɖɌɛɗɔɎɌɪɥɌɫ 18F-ɀȰȯ ɍɜɚəɡɔɚɗɚɌɗɨ-

ɎɑɚɗɫɜəɌɫ ɖɌɜɢɔəɚɘɌ. Ȯ ɝɎɫɓɔ ɝ ɛɚɗɟɣɑəəɧ-
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ȼɔɝ. 8 (Fig. 8) 

ȼɔɝ. 8.    ȭɔəɌɜəɌɫ ɖɗɌɝɝɔɠɔɖɌɢɔɫ ɚɣɌɏɚɎ Ɏ 

ɗɑɏɖɔɡ ɝɚ ɝɜɑɐəɔɘɔ ɗɔəɑɕəɧɘɔ ɜɌɓɘɑɜɌɘɔ 

8-12 ɘɘ ɐɚ ɔ ɛɚɝɗɑ ɛɜɔɘɑəɑəɔɫ ȶȮ ɜɌɐɔɚ-

ɌɖɞɔɎəɚɝɞɔ. 

Fig. 8.    Binary classification of lung lesions with 

the size of 8 -12 mm before and after correction 

with RC. 
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ɘɔ ɜɑɓɟɗɨɞɌɞɌɘɔ, ɌɎɞɚɜɧ ɛɜɔɓəɌɗɔ əɑɚɍɡɚ-

ɐɔɘɚɝɞɨ ɖɚɜɜɑɖɢɔɔ ɟɜɚɎəɑɕ ɓɌɡɎɌɞɌ ȼɀȻ Ɏ 

ɘɌɗɑəɨɖɔɡ ɚɣɌɏɌɡ Ɏ ɗɑɏɖɔɡ.  

Ȯ 2017 ɏɚɐɟ ɍɧɗ ɚɛɟɍɗɔɖɚɎɌə ɝɔɝɞɑɘɌ-

ɞɔɣɑɝɖɔɕ ɚɍɓɚɜ, ɛɚɝɎɫɥɑəəɧɕ ɔɓɟɣɑəɔɪ 

Ɏɗɔɫəɔɫ ɞɚɣəɚɝɞɔ ɖɚɗɔɣɑɝɞɎɑəəɧɡ ɔɓɘɑɜɑ-

əɔɕ əɌ ɔəɠɚɜɘɌɞɔɎəɚɝɞɨ ȻɉȾ/ȶȾ, ɟ ɍɚɗɨəɧɡ 

ɜɌɓɗɔɣəɧɘɔ ɚəɖɚɗɚɏɔɣɑɝɖɔɘɔ ɓɌɍɚɗɑɎɌəɔɫ-

ɘɔ [15]. Ⱥɍɦɑɐɔəɑəəɧɑ ɝɞɌɞɔɝɞɔɣɑɝɖɔɑ ɐɌə-

əɧɑ ɎɖɗɪɣɌɗɔ ɘɑɞɌɌəɌɗɔɓ ɤɑɝɞɔ ɔɝɝɗɑɐɚɎɌ-

əɔɕ, Ɏɧɛɚɗəɑəəɧɡ ɝ ɢɑɗɨɪ ɔɓɟɣɑəɔɫ Ɏɗɔɫəɔɫ 

ɉɃȺ ɔ ɘɑɞɚɐɚɎ ɑɏɚ ɖɚɜɜɑɖɢɔɔ, əɌ Ɏɚɓɘɚɒəɚ-

ɝɞɔ ȻɉȾ/ȶȾ ɝ 18F-ɀȰȯ Ɏ ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɕ 

ɐɔɌɏəɚɝɞɔɖɑ 679 ɚɣɌɏɚɎ Ɏ ɗɑɏɖɔɡ, ɔɘɑɪɥɔɡ 

ɜɌɓɗɔɣəɟɪ ɩɞɔɚɗɚɏɔɣɑɝɖɟɪ ɛɜɔɜɚɐɟ. Ȯ ɡɚɐɑ 

ɜɌɍɚɞɧ ɌɎɞɚɜɧ ɛɜɔɤɗɔ ɖ ɓɌɖɗɪɣɑəɔɪ ɚ ɞɚɘ, 

ɣɞɚ ɉɃȺ ɔɘɑɑɞ ɚɏɜɌəɔɣɑəəɚɑ Ɏɗɔɫəɔɑ əɌ 

ɞɚɣəɚɝɞɨ ȻɉȾ/ȶȾ Ɏ ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɕ ɐɔɌ-

ɏəɚɝɞɔɖɑ ɚɣɌɏɚɎ Ɏ ɗɑɏɖɔɡ. Ȼɚ ɔɡ ɘəɑəɔɪ, 

ɛɜɔɘɑəɑəɔɑ ɝɖɚɜɜɑɖɞɔɜɚɎɌəəɧɡ ɓəɌɣɑəɔɕ 

SUV ɚɖɌɓɧɎɌɗɚ ɓɌɘɑɞəɚɑ ɎɚɓɐɑɕɝɞɎɔɑ əɌ 

ɟɜɚɎəɔ ɓɌɡɎɌɞɌ ȼɀȻ ɞɚɗɨɖɚ ɛɜɔ ɜɌɓɘɑɜɑ ɚɣɌ-

ɏɚɎ ɘɑəɑɑ 30 ɘɘ. Ȼɜɔ ɍ·ɗɨɤɔɡ ɐɔɌɘɑɞɜɌɡ 

ɚɣɌɏɚɎ Ɏɗɔɫəɔɑ ɉɃȺ əɑ əɌɍɗɪɐɌɗɚɝɨ. Ƚɜɑɐɔ 

ɚɝəɚɎəɧɡ ɛɜɔɣɔə ɗɚɖɌɗɨəɚɏɚ ɎɚɓɐɑɕɝɞɎɔɫ 

ɉɃȺ əɌ ɞɚɣəɚɝɞɨ ɘɑɞɚɐɌ ɔɝɝɗɑɐɚɎɌɞɑɗɔ ɚɍɚ-

ɓəɌɣɔɗɔ ɜɌɓəɚɚɍɜɌɓɔɑ ɔɝɛɚɗɨɓɟɑɘɧɡ ɘɑɞɚɐɔɖ 

ɖɚɜɜɑɖɢɔɔ ɉɃȺ, ɛɚɏɜɑɤəɚɝɞɨ Ɏ ɔɓɘɑɜɑəɔɔ 

ɜɌɓɘɑɜɚɎ ɚɣɌɏɚɎ, Ɍ ɞɌɖɒɑ ɚɞɝɟɞɝɞɎɔɑ ɝɞɜɌ-

ɞɔɠɔɖɌɢɔɔ əɌɍɗɪɐɑəɔɕ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ 

ɘɚɜɠɚɗɚɏɔɣɑɝɖɚɏɚ ɐɔɌɏəɚɓɌ ɔ ɜɌɓɘɑɜɚɎ əɚ-

ɎɚɚɍɜɌɓɚɎɌəɔɕ. Ȼɚ ɔɡ ɘəɑəɔɪ, ɛɜɔ Ɏɧɛɚɗəɑ-

əɔɔ ɝɞɌɞɔɝɞɔɣɑɝɖɚɏɚ ɌəɌɗɔɓɌ ɐɌəəɧɡ, Ɏɖɗɪ-

ɣɌɪɥɔɡ ɚɐəɚɎɜɑɘɑəəɚ ɖɌɖ ɍɚɗɨɤɔɑ, ɞɌɖ ɔ 

ɘɌɗɑəɨɖɔɑ ɚɛɟɡɚɗɔ, ɚɍɥɑɑ Ɏɗɔɫəɔɑ ɉɃȺ əɌ 

ɞɚɣəɚɝɞɨ ɘɑɞɚɐɌ ɟɘɑəɨɤɌɗɚɝɨ. ȶɜɚɘɑ ɞɚɏɚ, 

ɔɝɝɗɑɐɚɎɌɞɑɗɔ ɚɞɘɑɞɔɗɔ ɝəɔɒɑəɔɑ ɔəɠɚɜɘɌ-

ɞɔɎəɚɝɞɔ ȻɉȾ/ȶȾ ɝ 18F-ɀȰȯ ɛɜɔ ɔɝɛɚɗɨɓɚ-

ɎɌəɔɔ ɛɜɑɐɎɌɜɔɞɑɗɨəɚ ɓɌɐɌəəɧɡ ɛɚɜɚɏɚɎɧɡ 

ɛɚɖɌɓɌɞɑɗɑɕ SUV, ɛɚ ɝɜɌɎəɑəɔɪ ɝɚ ɓəɌɣɑəɔ-

ɫɘɔ, ɛɚɗɟɣɑəəɧɘɔ Ɏ ɜɑɓɟɗɨɞɌɞɑ ROC-ɌəɌɗɔɓɌ 

ɡɌɜɌɖɞɑɜɔɝɞɔɣɑɝɖɔɡ ɖɜɔɎɧɡ.  

ȼɑɓɟɗɨɞɌɞɧ əɌɤɑɕ ɜɌɍɚɞɧ, ɛɚɗɟɣɑəəɧɑ 

əɌ ɚɝəɚɎɑ ɠɌəɞɚɘəɧɡ ɔɝɝɗɑɐɚɎɌəɔɕ ɝ 11Ƚ, Ɏ 

ɢɑɗɚɘ ɝɚɏɗɌɝɟɪɞɝɫ ɝ ɐɌəəɧɘɔ ɛɜɔɎɑɐɑəəɧɡ 

ɌɎɞɚɜɚɎ, ɔɓɟɣɌɎɤɔɡ Ɏɗɔɫəɔɑ ɉɃȺ ɛɜɔ 

ȻɉȾ/ȶȾ ɝ ȼɀȻ əɌ ɚɝəɚɎɑ 18F. ȬəɌɗɔɓ ɝɚɍ-

ɝɞɎɑəəɧɡ ɐɌəəɧɡ ɛɚɖɌɓɌɗ, ɣɞɚ ɛɜɔ ȻɉȾ/ȶȾ ɝ 

11Ƚ-ɘɑɞɔɚəɔəɚɘ ɉɃȺ Ɏ ɚɣɌɏɌɡ ɜɌɓɘɑɜɌɘɔ 8-

12 ɘɘ ɚɖɌɓɧɎɌɑɞ ɝɔɗɨəɚɑ əɑɏɌɞɔɎəɚɑ Ɏɗɔɫ-

əɔɑ əɌ ɞɚɣəɚɝɞɨ ɖɚɗɔɣɑɝɞɎɑəəɧɡ ɔɓɘɑɜɑəɔɕ, 

ɓɌəɔɒɌɫ ɜɌɝɣɑɞəɧɑ ɓəɌɣɑəɔɫ SUVɘɌɖɝ əɌ 

22 -65%. Ȯ ɡɚɐɑ əɌɤɑɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɩɖɝɛɑ-

ɜɔɘɑəɞɌɗɨəɚ ɟɝɞɌəɚɎɗɑəəɧɑ ȶȮ ɜɌɐɔɚɌɖɞɔɎ-

əɚɝɞɔ ɍɧɗɔ ɛɜɔɘɑəɑəɧ ɖ 111 ɚɣɌɏɌɘ Ɏ ɗɑɏ-

ɖɔɡ ɝɚ ɝɜɑɐəɔɘɔ ɗɔəɑɕəɧɘɔ ɜɌɓɘɑɜɌɘɔ 8-30 

ɘɘ. ȿ ɍɚɗɨəɧɡ ȳȺ ɜɌɓɘɑɜɧ ɚɣɌɏɚɎ ɍɧɗɔ ɐɚ-

ɝɞɚɎɑɜəɚ əɔɒɑ, ɣɑɘ ɟ ɛɌɢɔɑəɞɚɎ ɝ ȰȺ ɔ Ȯȳ 

ɗɑɏɖɔɡ. ȴɘɑəəɚ əɌ ɩɞɟ ɏɜɟɛɛɟ ɛɌɢɔɑəɞɚɎ ɝɚ 

ȳȺ ɛɜɔɤɗɚɝɨ ɚɝəɚɎəɚɑ ɣɔɝɗɚ əɌɍɗɪɐɑəɔɕ, 

ɛɜɔ ɖɚɞɚɜɧɡ ɛɚɞɜɑɍɚɎɌɗɌɝɨ ɖɚɜɜɑɖɢɔɫ ɟɜɚɎ-

əɑɕ ɛɚɏɗɚɥɑəɔɫ 11C-ɘɑɞɔɚəɔəɌ. Ȼɚɝɖɚɗɨɖɟ 

ɜɌɓɘɑɜɧ ɚɣɌɏɚɎ ɛɜɔ Ȯȳ ɔ ȰȺ ɛɜɑɎɧɤɌɗɔ 12 

ɘɘ ɔ ɝɚɝɞɌɎɔɗɔ, Ɏ ɝɜɑɐəɑɘ, ɚɖɚɗɚ 22 ɘɘ (ɘɑ-

ɐɔɌəɌ 20 ɘɘ), ɞɚ ɝɚɏɗɌɝəɚ ɠɌəɞɚɘəɧɘ ɔɝɝɗɑ-

ɐɚɎɌəɔɫɘ, ɉɃȺ ɟ ɩɞɔɡ ɍɚɗɨəɧɡ ɍɧɗ ɎɧɜɌɒɑə 

ɘɔəɔɘɌɗɨəɚ, Ɍ ɓəɌɣɔɞ ɔ ɖɚɜɜɑɖɢɔɫ ɟɜɚɎəɑɕ 

ɛɚɏɗɚɥɑəɔɫ ȼɀȻ əɑ ɚɖɌɓɧɎɌɗɌ ɓəɌɣɔɘɚɏɚ 

Ɏɗɔɫəɔɫ əɌ ɛɚɗɟɖɚɗɔɣɑɝɞɎɑəəɧɑ ɛɚɖɌɓɌɞɑɗɔ 

SUV. ȾɌɖ, ɛɜɔ ɝɞɌɞɔɝɞɔɣɑɝɖɚɕ ɚɍɜɌɍɚɞɖɑ ɜɑ-

ɓɟɗɨɞɌɞɚɎ ɐɚɝɞɚɎɑɜəɧɑ ɜɌɓɗɔɣɔɫ ɘɑɒɐɟ ɓəɌ-

ɣɑəɔɫɘɔ SUVɘɌɖɝ ɔ SUVɎɚɝɝɞ ɍɧɗɔ ɛɚɐ-

ɞɎɑɜɒɐɑəɧ Ɏ ɛɜɑɐɑɗɌɡ Ɏɝɑɏɚ ɘɌɝɝɔɎɌ ɐɌə-

əɧɡ, ɛɜɑɒɐɑ Ɏɝɑɏɚ ɓɌ ɝɣɑɞ Ɏɧɍɚɜɖɔ ɛɌɢɔɑə-

ɞɚɎ ɝ ɘɌɗɑəɨɖɔɘɔ ȳȺ, Ɍ ɞɌɖɒɑ ɛɜɔ ɝɜɌɎəɑ-

əɔɔ əɑɝɖɚɜɜɑɖɞɔɜɚɎɌəəɧɡ ɔ ɝɖɚɜɜɑɖɞɔɜɚ-

ɎɌəəɧɡ ɓəɌɣɑəɔɕ əɌɖɚɛɗɑəɔɫ ȼɀȻ ɟ ɍɚɗɨəɧɡ 

ȳȺ ɛɚ ɝɜɌɎəɑəɔɪ ɛɚɖɌɓɌɞɑɗɫɘɔ, ɚɛɜɑɐɑɗɫɑ-

ɘɧɘɔ ɛɜɔ ȹȳ ɔ ȰȺ. ȿ ɛɌɢɔɑəɞɚɎ ɝ ɜɌɓɘɑɜɌ-

ɘɔ ɚɣɌɏɚɎ ɍɚɗɑɑ 13 ɘɘ, Ɍ ɞɌɖɒɑ ɟ ɍɚɗɨəɧɡ ȰȺ 

ɔ Ȯȳ, ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɧɡ ɜɌɓɗɔɣɔɕ 

ɘɑɒɐɟ SUVɘɌɖɝ ɔ SUVɎɚɝɝɞ əɑ ɚɍəɌɜɟɒɑəɚ. 

ȻɜɚɎɑɐɑəəɧɕ ɖɚɜɜɑɗɫɢɔɚəəɧɕ ɌəɌɗɔɓ ɛɚɖɌ-

ɓɌɗ, ɣɞɚ ɛɜɔɘɑəɑəɔɑ ȶȮ ɜɌɐɔɚɌɖɞɔɎəɚɝɞɔ 

əɔɎɑɗɔɜɚɎɌɗɚ ɎɓɌɔɘɚɝɎɫɓɨ ɘɑɒɐɟ ɓəɌɣɑəɔɫ-

ɘɔ SUVɘɌɖɝ ɔ ɜɌɓɘɑɜɌɘɔ ɚɣɌɏɚɎ. ȽɚɏɗɌɝəɚ 

ɐɌəəɧɘ ɍɔəɌɜəɚɕ ɖɗɌɝɝɔɠɔɖɌɢɔɔ, ɛɜɔɘɑəɑ-

əɔɑ ɝɖɚɜɜɑɖɞɔɜɚɎɌəəɧɡ ɓəɌɣɑəɔɕ ɝɞɌəɐɌɜ-

ɞɔɓɔɜɚɎɌəəɧɡ ɛɚɖɌɓɌɞɑɗɑɕ ɓɌɡɎɌɞɌ ȼɀȻ ɛɚɓ-

Ɏɚɗɔɗɚ ɓəɌɣɔɘɚ ɟɎɑɗɔɣɔɞɨ ɔəɠɚɜɘɌɞɔɎəɚɝɞɨ 

ȻɉȾ/ȶȾ ɝ 11Ƚ-ɘɑɞɔɚəɔəɚɘ Ɏ ɐɔɠɠɑɜɑəɢɔ-

Ɍɗɨəɚɕ ɐɔɌɏəɚɝɞɔɖɑ ɚɣɌɏɚɎ Ɏ ɗɑɏɖɔɡ, ɐɚɝɞɔ-

ɏɌɫ ɘɌɖɝɔɘɌɗɨəɧɡ ɓəɌɣɑəɔɕ ɣɟɎɝɞɎɔɞɑɗɨəɚ-

ɝɞɔ ɔ ɝɛɑɢɔɠɔɣəɚɝɞɔ ɘɑɞɚɐɌ Ɏ Ɏɧɍɚɜɖɑ ɛɌ-

ɢɔɑəɞɚɎ ɝ ɚɣɌɏɌɘɔ ɜɌɓɘɑɜɌɘɔ 8-12 ɘɘ.  

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɛɜɔɘɑəɑəɔɑ ȶȮ ɜɌɐɔɚ-

ɌɖɞɔɎəɚɝɞɔ, ɜɌɝɝɣɔɞɌəəɧɡ əɌ ɚɝəɚɎɑ ɠɌə-

ɞɚɘəɧɡ ɔɝɝɗɑɐɚɎɌəɔɕ, ɫɎɗɫɑɞɝɫ ɩɠɠɑɖɞɔɎ-

əɧɘ ɘɑɞɚɐɚɘ ɖɚɜɜɑɖɢɔɔ ɉɃȺ ɛɜɔ ȻɉȾ/ȶȾ ɝ 

11Ƚ-ɘɑɞɔɚəɔəɚɘ. Ȯ ɡɚɐɑ əɌɤɑɕ ɜɌɍɚɞɧ ɞɑɡ-

əɚɗɚɏɔɫ ɛɜɚɐɑɘɚəɝɞɜɔɜɚɎɌɗɌ ɍɚɗɨɤɚɑ ɛɜɌɖ-

ɞɔɣɑɝɖɚɑ ɓəɌɣɑəɔɑ Ɏ ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɕ ɐɔ-

Ɍɏəɚɝɞɔɖɑ ɚɣɌɏɚɎ Ɏ ɗɑɏɖɔɡ, ɔɘɑɪɥɔɡ əɑ-

ɍɚɗɨɤɔɑ ɜɌɓɘɑɜɧ. Ȼɚɗɟɣɑəəɧɑ əɌɘɔ ɜɑɓɟɗɨ-

ɞɌɞɧ ɝɎɔɐɑɞɑɗɨɝɞɎɟɪɞ ɚ ɞɚɘ, ɣɞɚ ɖɚɜɜɑɖɢɔɫ 

ɉɃȺ ɐɚɗɒəɌ ɛɜɚɎɚɐɔɞɨɝɫ Ɏ ɜɟɞɔəəɚɕ ɖɗɔəɔ-

ɣɑɝɖɚɕ ɛɜɌɖɞɔɖɑ, ɚɝɚɍɑəəɚ Ɏ ɝɗɟɣɌɫɡ, ɖɚɏɐɌ 

ɝɞɌəɐɌɜɞɔɓɔɜɚɎɌəəɧɑ ɛɚɖɌɓɌɞɑɗɔ ɓɌɡɎɌɞɌ 

ȼɀȻ ɔɝɛɚɗɨɓɟɪɞɝɫ ɐɗɫ ɝɞɜɌɞɔɠɔɖɌɢɔɔ ɛɌɢɔ-

ɑəɞɚɎ əɌ ɚɝəɚɎɑ ɛɚɜɚɏɚɎɚɏɚ ɓəɌɣɑəɔɫ. 

ȴɝɞɚɣəɔɖ ɠɔəɌəɝɔɜɚɎɌəɔɫ ɔ ɖɚə-

ɠɗɔɖɞ ɔəɞɑɜɑɝɚɎ. 

ȬɎɞɚɜɧ ɐɌəəɚɕ ɝɞɌɞɨɔ ɛɚɐɞɎɑɜɐɔɗɔ ɚɞ-

ɝɟɞɝɞɎɔɑ ɠɔəɌəɝɚɎɚɕ ɛɚɐɐɑɜɒɖɔ ɔɝɝɗɑɐɚɎɌ-

əɔɫ ɔ ɖɚəɠɗɔɖɞɌ ɔəɞɑɜɑɝɚɎ, ɚ ɖɚɞɚɜɧɡ əɑɚɍ-

ɡɚɐɔɘɚ ɝɚɚɍɥɔɞɨ. 
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ȮȳȬȴȸȺȽȮɋȳɈ ȻȷȺɅȬȰȴ ȮȴȽɂȱȼȬȷɈȹȺȵ ȴ ȻȺȰȶȺȲȹȺȵ ȲȴȼȺȮȺȵ ȾȶȬȹȴ ȻȺ 

ȰȬȹȹɇȸ ȸȿȷɈȾȴȽȻȴȼȬȷɈȹȺȵ ȶȺȸȻɈɊȾȱȼȹȺȵ ȾȺȸȺȯȼȬɀȴȴ Ƚ ȶȷȴȹȴɃȱȽȶȴȸȴ 

ɁȬȼȬȶȾȱȼȴȽȾȴȶȬȸȴ ȭȼȺȹɁȴȬȷɈȹȺȵ ȬȽȾȸɇ ȿ ȻȬɂȴȱȹȾȺȮ Ƚ ȴȳȭɇȾȺɃȹȺȵ 

ȸȬȽȽȺȵ ȾȱȷȬ ȴ ȺȲȴȼȱȹȴȱȸ 

 

ȯɌɝɛɌɜɫə Ȭ.Ȭ., ɃɔɣɖɚɎɌ ȹ.Ȯ., ȽɑɜɚɎɌ ȹ.Ƚ., ȶɌɛɌəɌɐɓɑ ȷ.ȭ., ɀɚɘɔə Ȯ.Ȯ. 
 

ȻɑɜɎɧɕ ȸɚɝɖɚɎɝɖɔɕ ɏɚɝɟɐɌɜɝɞɎɑəəɧɕ ɟəɔɎɑɜɝɔɞɑɞ ɔɘɑəɔ ȴ.ȸ. ȽɑɣɑəɚɎɌ ȸɔəɔɝɞɑɜɝɞɎɌ ɓɐɜɌɎɚɚɡɜɌəɑəɔɫ ȼɚɝɝɔɕɝɖɚɕ ɀɑɐɑɜɌɢɔɔ 

(ȽɑɣɑəɚɎɝɖɔɕ ȿəɔɎɑɜɝɔɞɑɞ). ȸɚɝɖɎɌ, ȼɚɝɝɔɫ. 

 

ɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. Ⱥɢɑəɔɞɨ ɎɓɌɔɘɚɝɎɫɓɨ ɛɗɚɥɌɐɔ ɎɔɝɢɑɜɌɗɨəɚɕ ɔ ɛɚɐɖɚɒəɚɕ ɒɔɜɚ-

Ɏɚɕ ɞɖɌəɔ (ȮȲȾ ɔ ȻȲȾ), ɔɓɘɑɜɑəəɚɕ ɝ ɛɚɘɚɥɨɪ ɘɑɞɚɐɌ ɘɟɗɨɞɔɝɛɔɜɌɗɨəɚɕ ɖɚɘɛɨɪ-

ɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ (ȸȽȶȾ), ɝ ɖɗɔəɔɣɑɝɖɔɘɔ ɡɌɜɌɖɞɑɜɔɝɞɔɖɌɘɔ ȭȬ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɔɓ-

ɍɧɞɚɣəɚɕ ɘɌɝɝɚɕ ɞɑɗɌ ɔ ɚɒɔɜɑəɔɑɘ.  

ȸɌɞɑɜɔɌɗ ɔ ɘɑɞɚɐɧ. ȺɍɝɗɑɐɚɎɌəɚ 78 ɍɚɗɨəɧɡ ȭȬ, ɖɚɞɚɜɧɑ ɍɧɗɔ ɜɌɝɛɜɑɐɑɗɑəɧ əɌ 

ɏɜɟɛɛɧ: 1-ɫ ð 25 ɛɌɢɔɑəɞɚɎ (ȴȸȾ 18,5-24,9 ɖɏ/ɘ2), 2-ɫ ð 21 ɍɚɗɨəɚɕ (ȴȸȾ 25-29,9 ɖɏ/ɘ2), 3-ɫ ð 

32 ɛɌɢɔɑəɞɌ (ȴȸȾÓ30 ɖɏ/ɘ2). Ȯɝɑɘ ɛɌɢɔɑəɞɌɘ ɛɜɚɎɚɐɔɗɔ Ɍəɞɜɚɛɚɘɑɞɜɔɪ ɔ ɔɓɘɑɜɑəɔɑ ɛɗɚɥɌɐɔ 

ȮȲȾ ɔ ȻȲȾ əɌ ɟɜɚɎəɑ L4-L5 ɝ ɛɚɘɚɥɨɪ ȸȽȶȾ əɌ ɖɚɘɛɨɪɞɑɜəɚɘ ɞɚɘɚɏɜɌɠɑ Aquilion One 640 

(Canon, ɋɛɚəɔɫ). Ȼɑɜɔɚɐ əɌɍɗɪɐɑəɔɫ ɝɚɝɞɌɎɔɗ 1 ɏɚɐ.  

 ȼɑɓɟɗɨɞɌɞɧ. Ƚɜɑɐɔ ɍɚɗɨəɧɡ ȭȬ 2-ɕ ɔ 3-ɕ ɏɜɟɛɛ ɛɜɑɚɍɗɌɐɌɗɔ ɒɑəɥɔəɧ ɝ ɛɚɓɐəɔɘ ɐɑ-

ɍɪɞɚɘ ȭȬ, ɟ ɩɞɔɡ ɒɑ ɏɜɟɛɛ ɛɌɢɔɑəɞɚɎ ɚɞɘɑɣɑəɚ ɍɚɗɑɑ ɞɫɒɑɗɚɑ ɞɑɣɑəɔɑ ȭȬ Ɏ ɝɜɌɎəɑəɔɔ ɝ ɍɚɗɨ-

əɧɘɔ 1-ɕ ɏɜɟɛɛɧ (ɜ=0,016). C ɟɎɑɗɔɣɑəɔɑɘ ȴȸȾ ɟ ɍɚɗɨəɧɡ ɎɧɫɎɗɑəɚ ɟɡɟɐɤɑəɔɑ ɖɚəɞɜɚɗɫ ȭȬ Ɏ 

ɖɚəɢɑ ɏɚɐɌ ɔɝɝɗɑɐɚɎɌəɔɫ (ɜ=0,004), Ɍ ɞɌɖɒɑ ɚɞɘɑɣɑəɌ ɞɑəɐɑəɢɔɫ ɖ ɟɎɑɗɔɣɑəɔɪ ɖɚɗɔɣɑɝɞɎɌ ɛɌ-

ɢɔɑəɞɚɎ, ɛɑɜɑəɑɝɤɔɡ ɚɍɚɝɞɜɑəɔɫ ȭȬ Ɏ ɞɑɣɑəɔɑ ɏɚɐɌ (ɜ=0,075). ȻɗɚɥɌɐɔ ȮȲȾ ɔ ȻȲȾ əɌɜɌɝɞɌɗɔ ɝ 

ɟɎɑɗɔɣɑəɔɑɘ ȴȸȾ (ɜ<0,05), Ɍ ɎɑɗɔɣɔəɌ ɖɚɩɠɠɔɢɔɑəɞɌ ȮȲȾ/ȻȲȾ Ɏ ɏɜɟɛɛɌɡ ɍɧɗɌ ɝɚɛɚɝɞɌɎɔɘɚɕ. 

ȿ ɛɌɢɔɑəɞɚɎ ɝ ȭȬ ɔ ȴȸȾÓ25 ɖɏ/ɘ2 ɚɍəɌɜɟɒɑəɌ ɛɜɫɘɌɫ ɎɓɌɔɘɚɝɎɫɓɨ ɛɗɚɥɌɐɔ ȻȲȾ ɔ ɚɍɜɌɞəɌɫ ð 

ɖɚɩɠɠɔɢɔɑəɞɌ ȮȲȾ/ȻȲȾ ð ɝ ɜɔɝɖɚɘ əɑɖɚəɞɜɚɗɔɜɟɑɘɚɏɚ ɞɑɣɑəɔɫ ȭȬ ɣɑɜɑɓ ɏɚɐ (AUC=0,83 ɔ 

AUC=0,9, ɝɚɚɞɎɑɞɝɞɎɑəəɚ). ȿ ɍɚɗɨəɧɡ ȭȬ ɝ ȴȸȾÓ30 ɖɏ/ɘ2 ɎɧɫɎɗɑəɧ ɛɜɫɘɧɑ ɎɓɌɔɘɚɝɎɫɓɔ ɛɗɚ-

ɥɌɐɔ ȮȲȾ ɝ ɜɔɝɖɚɘ ɍɚɗɑɑ ɞɫɒɑɗɚɏɚ ɞɑɣɑəɔɫ ȭȬ (AUC=0,86), ɛɗɚɥɌɐɔ ȻȲȾ ɝ ɜɔɝɖɚɘ ɚɍɚɝɞɜɑəɔɕ 

ȭȬ Ɏ ɞɑɣɑəɔɑ ɏɚɐɌ (AUC=0,77).  

 ȳɌɖɗɪɣɑəɔɑ. ȮɑɗɔɣɔəɌ ɛɗɚɥɌɐɔ ȻȲȾ ɫɎɗɫɑɞɝɫ ɛɜɚɏəɚɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɚɕ ɐɗɫ ɚɢɑəɖɔ 

ɜɔɝɖɌ əɑɖɚəɞɜɚɗɔɜɟɑɘɚɏɚ ɞɑɣɑəɔɫ ȭȬ (ɛɜɔ ȴȸȾÓ25 ɖɏ/ɘ2) ɔ ɜɔɝɖɌ ɚɍɚɝɞɜɑəɔɕ ɓɌɍɚɗɑɎɌəɔɫ (ɛɜɔ 

ȴȸȾÓ30 ɖɏ/ɘ2), Ɍ ɛɗɚɥɌɐɔ ȮȲȾ ð ɐɗɫ ɚɢɑəɖɔ ɜɔɝɖɌ ɍɚɗɑɑ ɞɫɒɑɗɚɏɚ ɞɑɣɑəɔɫ ȭȬ ɟ ɛɌɢɔɑəɞɚɎ ɝ 

ɚɒɔɜɑəɔɑɘ. 
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RELATIONSHIP OF VISCERAL AND SUBCUTANEOUS FAT AREAS BY MULTISPIRAL  

COMPUTED TOMOGRAPHY WITH THE CLINICAL CHARACTERISTICS OF ASTHMA  

IN OVERWEIGHT AND OBESE PATIENTS 

 

Gasparyan A.A., Chichkova N.V., Serova N.S., Kapanadze L.B., Fomin V.V.  

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

 

urpose. To evaluate the relationship of the visceral and subcutaneous fat areas (VFA and 

SFA) measured by multispiral computed tomography (MSCT) and clinical characteristics of 

asthma in overweight and obese pa tients.  

Material and methods. We examined 78 asthma patients, which were divided into the 

groups: the 1st ð 25 patients (BMI 18,5 -24,9 kg/m2), the 2nd ð 21 patients (BMI 25 -29,9 kg/m2), 

the 3rd ð 32 patients (BMIÓ30 kg/m2). All patients underwent anthropometry and MSCT to measure 

the VFA and SFA at the level L4 -L5 by Aquilion One 640 scanner (Canon, Japan). The follow -up was 

1 year.  

 Results. In the 2nd and 3rd groups women with late onset of asthma was prevalent; in the 

same groups we observed a more sev ere course of asthma in comparison with the 1st group 

(p=0.016). With an increase in BMI there were deterioration of asthma control at the end of follow -up 

(p=0.004) and tendency to an increase in the number of patients with asthma exacerbations during 

fol low -up (p=0.075). The VFA and SFA increased with increasing BMI (p<0.05); the VFA/SFA ratio in 

the groups was comparable. We found the direct relationship of the SFA and inverse ð of the 

VFA/SFA ratio ð with the risk of uncontrolled asthma at the end of th e year in asthma patients with 

BMIÓ25 kg/m2 (AUC=0.83 and AUC=0.9, respectively). In asthma patients with BMIÓ30 kg/m2 we 

revealed the direct relationships of the VFA with the risk of more severe asthma course (AUC=0.86), 

the SFA with the risk of asthma ex acerbations during follow -up (AUC=0.77).  

 Conclusion. The SFA is prognostically significant for assessing the risk of uncontrolled asth-

ma (BMIÓ25 kg/m2) and the risk of asthma exacerbations (BMIÓ30 kg/m2), and the VFA ð for as-

sessing the risk of more seve re course of asthma in obese patients.   

  

Keywords: asthma, visceral fat tissue, subcutaneous fat tissue, multispiral computed tomogra-

phy (MSCT).  
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ɏɗɚɍɌɗɨəɚɕ ɝɞɜɌɞɑɏɔɔ ɗɑɣɑəɔɫ ɔ 

ɛɜɚɠɔɗɌɖɞɔɖɔ ɍɜɚəɡɔɌɗɨəɚɕ Ɍɝɞɘɧ 

(ȭȬ) (ɐɚɖɗɌɐ GINA) Ɏɧɐɑɗɑə ɠɑəɚ-

ɞɔɛ ȭȬ ɝ ɚɒɔɜɑəɔɑɘ [1], ɡɌɜɌɖɞɑɜɔ-

ɓɟɪɥɔɕɝɫ ɍɚɗɑɑ ɞɫɒɑɗɧɘ ɞɑɣɑəɔɑɘ 

ȭȬ, ɛɗɚɡɔɘ ɟɜɚɎəɑɘ ɖɚəɞɜɚɗɫ əɌɐ ɓɌɍɚɗɑɎɌ-

əɔɑɘ, ɣɌɝɞɧɘɔ ɏɚɝɛɔɞɌɗɔɓɌɢɔɫɘɔ ɛɚ ɛɚɎɚɐɟ 

ɚɍɚɝɞɜɑəɔɕ ȭȬ, ɜɑɓɔɝɞɑəɞəɚɝɞɨɪ ɖ ɍɌɓɔɝəɚɕ 

ɞɑɜɌɛɔɔ ɔ əɌɗɔɣɔɑɘ ɌɝɝɚɢɔɔɜɚɎɌəəɧɡ ɝ 

ɚɒɔɜɑəɔɑɘ ɓɌɍɚɗɑɎɌəɔɕ (ɌɜɞɑɜɔɌɗɨəɌɫ ɏɔ-

ɛɑɜɞɑəɓɔɫ (Ȭȯ), ɏɌɝɞɜɚɩɓɚɠɌɏɑɌɗɨəɌɫ ɜɑ-

ɠɗɪɖɝəɌɫ ɍɚɗɑɓəɨ (ȯɉȼȭ), ɏɔɛɑɜɗɔɛɔɐɑɘɔɫ ɔ 

ɐɜ.). Ȯ ɗɔɞɑɜɌɞɟɜɑ ɔɘɑɪɞɝɫ ɝɎɑɐɑəɔɫ ɚ ɝəɔ-

ɒɑəɔɔ ɟɜɚɎəɫ ɖɚəɞɜɚɗɫ ȭȬ ɟ ɛɌɢɔɑəɞɚɎ ɔ ɝ 

ɔɓɍɧɞɚɣəɚɕ ɘɌɝɝɚɕ ɞɑɗɌ [2, 3]. Ȯ ɜɌɘɖɌɡ ɎɓɌ-

ɔɘɚɝɎɫɓɔ ȭȬ ɔ ɚɒɔɜɑəɔɫ ɜɌɝɝɘɌɞɜɔɎɌɪɞ 

ɞɑɚɜɔɪ ɝɔɝɞɑɘəɚɏɚ ɎɚɝɛɌɗɑəɔɫ, ɝɚɏɗɌɝəɚ ɖɚ-

ɞɚɜɚɕ ɛɜɚɎɚɝɛɌɗɔɞɑɗɨəɧɑ Ɍɐɔɛɚɢɔɞɚɖɔəɧ ɔɓ 

ɒɔɜɚɎɚɕ ɞɖɌəɔ ɛɚɛɌɐɌɪɞ Ɏ ɝɔɝɞɑɘəɧɕ ɖɜɚ-

Ɏɚɞɚɖ, ɓɌɞɑɘ ɣɑɜɑɓ ɝɚɝɟɐɔɝɞɚɑ ɜɟɝɗɚ ɗɑɏɖɔɡ Ɏ 

ɍɜɚəɡɔ, ɏɐɑ ɚəɔ ɝɛɚɝɚɍəɧ ɎɧɓɎɌɞɨ ɔɗɔ ɟɝɟɏɟ-

ɍɔɞɨ ɛɜɚɢɑɝɝ ɎɚɝɛɌɗɑəɔɫ. ȮɌɒəɟɪ ɜɚɗɨ ɛɜɔ 

ɩɞɚɘ ɚɞɎɚɐɫɞ ɘɑɞɌɍɚɗɔɣɑɝɖɔ ɌɖɞɔɎəɚɕ Ɏɔɝ-

ɢɑɜɌɗɨəɚɕ ɒɔɜɚɎɚɕ ɞɖɌəɔ (ȮȲȾ), ɛɜɚɐɟɢɔ-

ɜɟɪɥɑɕ ɜɌɓɗɔɣəɧɑ Ɍɐɔɛɚɢɔɞɚɖɔəɧ [4, 5]. 

ȺɝəɚɎəɧɘɔ ɛɜɚɎɚɝɛɌɗɔɞɑɗɨəɧɘɔ ɢɔɞɚɖɔəɌ-

ɘɔ ɫɎɗɫɪɞɝɫ ɗɑɛɞɔə, ɔəɞɑɜɗɑɕɖɔə-6 (ȴȷ-6), 

ɠɌɖɞɚɜ əɑɖɜɚɓɌ ɚɛɟɡɚɗɑɕ ɌɗɨɠɌ (ɀȹȺ-Ȁ) ɔ 

ɐɜ., Ɍ ɛɜɚɞɔɎɚɎɚɝɛɌɗɔɞɑɗɨəɧɘɔ ð Ɍɐɔɛɚəɑɖ-

ɞɔə, ȴȷ-10.  
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 Ȯ ɍɚɗɨɤɔəɝɞɎɑ ɛɜɚɎɑɐɑəəɧɡ ɐɚ 

əɌɝɞɚɫɥɑɏɚ Ɏɜɑɘɑəɔ ɜɌɍɚɞ ɛɚ ɔɓɟɣɑəɔɪ ɎɓɌ-

ɔɘɚɝɎɫɓɔ ȭȬ ɔ ɚɒɔɜɑəɔɫ ɝ ɢɑɗɨɪ ɐɔɌɏəɚɝɞɔ-

ɖɔ ɚɒɔɜɑəɔɫ ɚɛɜɑɐɑɗɫɗɔ ɞɚɗɨɖɚ ɓəɌɣɑəɔɑ 

ȴȸȾ, əɑ ɛɚɓɎɚɗɫɪɥɑɑ ɝɟɐɔɞɨ ɚ ɖɚɗɔɣɑɝɞɎɑə-

əɚɘ ɝɚɐɑɜɒɌəɔɔ ɎɔɝɢɑɜɌɗɨəɚɏɚ ɔ ɛɚɐɖɚɒəɚ-

ɏɚ ɒɔɜɚɎɧɡ ɐɑɛɚ. Ȯ ɗɔɞɑɜɌɞɟɜɑ ɛɜɑɐɝɞɌɎɗɑ-

əɧ ɑɐɔəɔɣəɧɑ ɔɝɝɗɑɐɚɎɌəɔɫ, Ɏ ɖɚɞɚɜɧɡ ɟ 

ɛɌɢɔɑəɞɚɎ ɝ ȭȬ ɔɓɘɑɜɫɗɔ ɛɗɚɥɌɐɔ ȮȲȾ ɔ 

ɛɚɐɖɚɒəɚɕ ɒɔɜɚɎɚɕ ɞɖɌəɔ (ȻȲȾ) ɝ ɛɚɘɚɥɨɪ 

ɘɟɗɨɞɔɝɛɔɜɌɗɨəɚɕ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌ-

ɠɔɔ (ȸȽȶȾ), çɓɚɗɚɞɚɏɚè ɝɞɌəɐɌɜɞɌ ɐɔɌɏəɚɝɞɔ-

ɖɔ ɝɚɐɑɜɒɌəɔɫ ɒɔɜɚɎɧɡ ɐɑɛɚ Ɏ ɚɜɏɌəɔɓɘɑ. 

Ȯɝɑ ɛɜɔɎɑɐɑəəɧɑ ɜɌɍɚɞɧ ɍɧɗɔ ɛɜɚɎɑɐɑəɧ əɌ 

ɌɓɔɌɞɝɖɚɕ ɛɚɛɟɗɫɢɔɔ, Ɍ ɔɓɘɑɜɑəɔɑ ɛɗɚɥɌɐɑɕ 

ȮȲȾ ɔ ȻȲȾ Ɏɧɛɚɗəɫɗɔ əɌ ɛɟɛɚɣəɚɘ ɟɜɚɎəɑ 

[6-9]. Ȼɜɔ ɩɞɚɘ ɔɓɎɑɝɞəɚ ɚ ɜɌɓɗɔɣɔɫɡ Ɏ ɝɚ-

ɐɑɜɒɌəɔɔ ȮȲȾ ɟ ɛɜɑɐɝɞɌɎɔɞɑɗɑɕ ɜɌɓəɧɡ 

ɜɌɝ, Ɍ ɞɌɖɒɑ ɍɚɗɨɤɑɕ ɞɚɣəɚɝɞɔ ɚɛɜɑɐɑɗɑəɔɫ 

ɛɗɚɥɌɐɔ ɒɔɜɚɎɧɡ ɐɑɛɚ əɌ ɟɜɚɎəɑ ɛɚɫɝəɔɣ-

əɧɡ ɛɚɓɎɚəɖɚɎ L4-L5 [10, 11].   

ɂɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. 

Ⱥɢɑəɔɞɨ ɎɓɌɔɘɚɝɎɫɓɨ ɛɗɚɥɌɐɔ ȮȲȾ ɔ 

ȻȲȾ, ɔɓɘɑɜɑəəɚɕ ɝ ɛɚɘɚɥɨɪ ɘɑɞɚɐɌ ȸȽȶȾ, 

ɝ ɖɗɔəɔɣɑɝɖɔɘɔ ɡɌɜɌɖɞɑɜɔɝɞɔɖɌɘɔ ȭȬ ɟ ɛɌ-

ɢɔɑəɞɚɎ ɝ ɔɓɍɧɞɚɣəɚɕ ɘɌɝɝɚɕ ɞɑɗɌ ɔ ɚɒɔɜɑ-

əɔɑɘ. 

ȸɌɞɑɜɔɌɗ ɔ ɘɑɞɚɐɧ. 

Ȯ ɔɝɝɗɑɐɚɎɌəɔɑ Ɏɖɗɪɣɔɗɔ 78 ɛɌɢɔɑəɞɚɎ 

ɝ ȭȬ, ɔɓ əɔɡ 68 ɒɑəɥɔə ɔ 10 ɘɟɒɣɔə (ɝɜɑɐ-

əɔɕ ɎɚɓɜɌɝɞ 52Ñ13,7 ɗɑɞ). Ȯɝɑ ɛɌɢɔɑəɞɧ 

əɌɡɚɐɔɗɔɝɨ əɌ ɝɞɌɢɔɚəɌɜəɚɘ ɗɑɣɑəɔɔ Ɏ ȿəɔ-

Ɏɑɜɝɔɞɑɞɝɖɚɕ ɖɗɔəɔɣɑɝɖɚɕ ɍɚɗɨəɔɢɑ ʈ1 Ƚɑ-

ɣɑəɚɎɝɖɚɏɚ ɟəɔɎɑɜɝɔɞɑɞɌ ɛɚ ɛɚɎɚɐɟ ȭȬ ɔɗɔ 

ɝɚɛɟɞɝɞɎɟɪɥɔɡ ɓɌɍɚɗɑɎɌəɔɕ. ȶɜɔɞɑɜɔɫɘɔ 

Ɏɖɗɪɣɑəɔɫ Ɏ ɔɝɝɗɑɐɚɎɌəɔɑ ɍɧɗɔ: əɌɗɔɣɔɑ 

ɛɚɐɞɎɑɜɒɐɑəəɚɏɚ ɐɔɌɏəɚɓɌ ȭȬ (Ó 6 ɘɑɝɫɢɑɎ); 

ȴȸȾÓ18,5 ɖɏ/ɘ2; ɎɚɓɜɌɝɞ ɝɞɌɜɤɑ 18 ɗɑɞ; 

əɌɗɔɣɔɑ ɛɔɝɨɘɑəəɚɏɚ ɔəɠɚɜɘɔɜɚɎɌəəɚɏɚ ɝɚ-

ɏɗɌɝɔɫ əɌ ɟɣɌɝɞɔɑ Ɏ ɔɝɝɗɑɐɚɎɌəɔɔ. ȶɜɔɞɑɜɔ-

ɫɘɔ əɑɎɖɗɪɣɑəɔɫ Ɏ ɔɝɝɗɑɐɚɎɌəɔɑ ɫɎɗɫɗɔɝɨ: 

ɓɌɍɚɗɑɎɌəɔɫ ɐɧɡɌɞɑɗɨəɚɕ ɝɔɝɞɑɘɧ (ɛɚɘɔɘɚ 

ȭȬ), ɝɚɛɜɚɎɚɒɐɌɪɥɔɑɝɫ ɍɜɚəɡɚɚɍɝɞɜɟɖɢɔɑɕ; 

Ɏɞɚɜɔɣəɚɑ ɚɒɔɜɑəɔɑ; ɛɚɝɞɚɫəəɧɕ ɛɜɔɑɘ ɝɔ-

ɝɞɑɘəɧɡ ɏɗɪɖɚɖɚɜɞɔɖɚɝɞɑɜɚɔɐɚɎ; ɞɫɒɑɗɧɑ 

ɝɚɛɟɞɝɞɎɟɪɥɔɑ ɓɌɍɚɗɑɎɌəɔɫ ɛɑɣɑəɔ ɔ ɛɚɣɑɖ 

ɝ ɜɌɓɎɔɞɔɑɘ ɛɑɣɑəɚɣəɚɕ ɔɗɔ ɛɚɣɑɣəɚɕ əɑɐɚ-

ɝɞɌɞɚɣəɚɝɞɔ, ɐɔɠɠɟɓəɧɑ ɓɌɍɚɗɑɎɌəɔɫ ɝɚɑɐɔ-

əɔɞɑɗɨəɚɕ ɞɖɌəɔ, ɝɌɡɌɜəɧɕ ɐɔɌɍɑɞ, ɚəɖɚɗɚ-

ɏɔɣɑɝɖɔɑ ɓɌɍɚɗɑɎɌəɔɫ; ɍɑɜɑɘɑəəɚɝɞɨ ɔ ɗɌɖ-

ɞɌɢɔɫ; əɌɗɔɣɔɑ Ɏ ɌəɌɘəɑɓɑ ɛɝɔɡɔɣɑɝɖɔɡ ɓɌ-

ɍɚɗɑɎɌəɔɕ, ɌɗɖɚɏɚɗɔɓɘɌ, ɓəɌɣɔɘɚɏɚ ɝəɔɒɑ-

əɔɫ ɔəɞɑɗɗɑɖɞɌ, ɝɛɚɝɚɍəɧɡ ɚɏɜɌəɔɣɔɎɌɞɨ ɓɌ-

ɖɚəəɚɝɞɨ ɔəɠɚɜɘɔɜɚɎɌəəɚɏɚ ɝɚɏɗɌɝɔɫ ɔɗɔ 

ɔɝɖɌɒɌɞɨ ɔəɞɑɜɛɜɑɞɌɢɔɪ ɜɑɓɟɗɨɞɌɞɚɎ ɔɝɝɗɑ-

ɐɚɎɌəɔɫ. Ȼɜɚɞɚɖɚɗ ɔɝɝɗɑɐɚɎɌəɔɫ ɍɧɗ ɚɐɚɍ-

ɜɑə əɌ ɓɌɝɑɐɌəɔɔ ȷɚɖɌɗɨəɚɏɚ ɩɞɔɣɑɝɖɚɏɚ ɖɚ-

ɘɔɞɑɞɌ ȽɑɣɑəɚɎɝɖɚɏɚ ȿəɔɎɑɜɝɔɞɑɞɌ (ɛɜɚɞɚɖɚɗ 

ʈ 11-17 ɚɞ 06.12.2017ɏ.). 

ȭɚɗɨɤɔəɝɞɎɚ ɍɚɗɨəɧɡ ɍɧɗɔ ɏɚɝɛɔɞɌɗɔ-

ɓɔɜɚɎɌəɧ Ɏ ɝɞɌɢɔɚəɌɜ ɛɚ ɛɚɎɚɐɟ ɚɍɚɝɞɜɑəɔɫ 

ȭȬ (85,9%), ɚɝɞɌɗɨəɧɑ ɛɌɢɔɑəɞɧ ɔɘɑɗɔ ɣɌ-

ɝɞɔɣəɚ ɔ ɡɚɜɚɤɚ ɖɚəɞɜɚɗɔɜɟɑɘɟɪ ȭȬ (12,8% 

ɔ 1,3%, ɝɚɚɞɎɑɞɝɞɎɑəəɚ). ȻɜɑɎɌɗɔɜɚɎɌɗɔ ɛɌ-

ɢɔɑəɞɧ ɝ ɗɑɏɖɔɘ ɔ ɝɜɑɐəɑɞɫɒɑɗɧɘ ɞɑɣɑəɔɑɘ 

(37,2% ɔ 56,4%, ɝɚɚɞɎɑɞɝɞɎɑəəɚ), Ɍ ɞɫɒɑɗɌɫ 

ȭȬ ɍɧɗɌ ɐɔɌɏəɚɝɞɔɜɚɎɌəɌ ɗɔɤɨ ɟ 6,4% ɍɚɗɨ-

əɧɡ. ȻɜɌɖɞɔɣɑɝɖɔ ɟ Ɏɝɑɡ ɛɌɢɔɑəɞɚɎ (96,2%) 

ɍɧɗɌ ɎɧɫɎɗɑəɌ ɝɑəɝɔɍɔɗɔɓɌɢɔɫ ɖ ɜɌɓɗɔɣəɧɘ 

ɌɗɗɑɜɏɑəɌɘ.  

Ȯ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ Ɏɑɗɔɣɔə ȴȸȾ Ɏɝɑ 

ɍɚɗɨəɧɑ ɍɧɗɔ ɜɌɓɐɑɗɑəɧ əɌ ɞɜɔ ɏɜɟɛɛɧ: 1-ɫ 

ɏɜɟɛɛɌ ð 25 ɛɌɢɔɑəɞɚɎ (ȴȸȾ 18,5-24,9 

ɖɏ/ɘ2); 2-ɫ ð 21 ɍɚɗɨəɚɕ (ȴȸȾ 25-29,9 

ɖɏ/ɘ2); 3-ɫ ð 32 ɛɌɢɔɑəɞɌ (ȴȸȾÓ30 ɖɏ/ɘ2). Ȯ 

əɌɣɌɗɑ ɔɝɝɗɑɐɚɎɌəɔɫ Ɏɝɑ ɛɌɢɔɑəɞɧ ɛɜɚɡɚɐɔ-

ɗɔ ɝɞɌəɐɌɜɞəɚɑ ɚɍɝɗɑɐɚɎɌəɔɑ ɛɜɔ ȭȬ ð ɝɍɚɜ 

ɌəɌɘəɑɓɌ ɔ ɒɌɗɚɍ ɛɌɢɔɑəɞɌ, ɚɝɘɚɞɜ, ɚɢɑəɖɌ 

ɟɜɚɎəɫ ɖɚəɞɜɚɗɫ ȭȬ (ɖɜɔɞɑɜɔɔ GINA ɔ ȬȽȾ-

ɞɑɝɞ), Ɍəɞɜɚɛɚɘɑɞɜɔɫ (ɔɓɘɑɜɑəɔɑ ɜɚɝɞɌ, ɎɑɝɌ, 

ɚɖɜɟɒəɚɝɞɔ ɞɌɗɔɔ (ȺȾ) ɔ ɍɑɐɑɜ (Ⱥȭ), ɜɌɝɣɑɞ 

ȴȸȾ ɔ ɖɚɩɠɠɔɢɔɑəɞɌ ȺȾ/Ⱥȭ), ɖɗɔəɔɣɑɝɖɔɕ 

ɔ ɍɔɚɡɔɘɔɣɑɝɖɔɕ ɌəɌɗɔɓɧ ɖɜɚɎɔ, ɚɛɜɑɐɑɗɑ-

əɔɑ ɟɜɚɎəɑɕ ɚɍɥɑɏɚ ɔɘɘɟəɚɏɗɚɍɟɗɔəɌ ȱ (IgE) 

ɔ Ƚ-ɜɑɌɖɞɔɎəɚɏɚ ɍɑɗɖɌ (Ƚȼȭ), ɜɑəɞɏɑəɚɏɜɌ-

ɠɔɫ ɔɗɔ ȶȾ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ (ɛɜɔ 

əɌɗɔɣɔɔ ɛɚɖɌɓɌəɔɕ), ɔɝɝɗɑɐɚɎɌəɔɑ ɠɟəɖɢɔɔ 

Ɏəɑɤəɑɏɚ ɐɧɡɌəɔɫ (ɀȮȰ), ɖɚəɝɟɗɨɞɌɢɔɫ ȷȺȼ-

ɎɜɌɣɌ ɔ ɐɜ. Ȱɚɛɚɗəɔɞɑɗɨəɚ ɛɜɚɎɚɐɔɗɔ ɔɓɘɑ-

ɜɑəɔɑ ɛɗɚɥɌɐɑɕ ȮȲȾ ɔ ȻȲȾ ɝ ɛɚɘɚɥɨɪ ɘɑ-

ɞɚɐɌ ȸȽȶȾ əɌ ɖɚɘɛɨɪɞɑɜəɚɘ ɞɚɘɚɏɜɌɠɑ 

Aquilion One 640 (Canon, ɋɛɚəɔɫ) Ɏ ȼɚɝɝɔɕ-

ɝɖɚ-ɋɛɚəɝɖɚɘ ɢɑəɞɜɑ ȽɑɣɑəɚɎɝɖɚɏɚ ȿəɔɎɑɜ-

ɝɔɞɑɞɌ. ȻɌɜɌɘɑɞɜɧ ɝɦɑɘɖɔ: ɞɚɗɥɔəɌ ɝɜɑɓɚɎ 8 

ɘɘ, ɟɜɚɎɑəɨ ɔɝɝɗɑɐɚɎɌəɔɫ L4-L5, əɌɛɜɫɒɑ-

əɔɑ əɌ ɞɜɟɍɖɑ 120 ɖȮ, ɝɔɗɌ ɞɚɖɌ əɌ ɞɜɟɍɖɑ 50 

ɘȬ. Ȼɚɗɟɣɑəəɧɑ ɔɓɚɍɜɌɒɑəɔɫ ɓɌɏɜɟɒɌɗɔɝɨ Ɏ 

ɝɛɑɢɔɌɗɨəɟɪ ɛɜɚɏɜɌɘɘɟ Fat measurement, 

ɛɚɝɗɑ ɣɑɏɚ ɎɧɍɔɜɌɗɝɫ ɛɚɛɑɜɑɣəɧɕ ɝɜɑɓ əɌ 

ɟɜɚɎəɑ L4-L5 ɔ ɎɎɚɐɔɗɔɝɨ Ɍəɞɜɚɛɚɘɑɞɜɔɣɑ-

ɝɖɔɑ ɛɚɖɌɓɌɞɑɗɔ ɛɌɢɔɑəɞɌ. Ȼɜɔ ɩɞɚɘ ɛɜɚ-

ɏɜɌɘɘɌ ɜɌɝɝɣɔɞɧɎɌɗɌ ɓəɌɣɑəɔɫ ɛɗɚɥɌɐɑɕ 

ȮȲȾ, ȻȲȾ ɔ ɌɎɞɚɘɌɞɔɣɑɝɖɔ ɚɝɟɥɑɝɞɎɗɫɗɌ 

ɢɎɑɞɚɎɚɑ ɖɌɜɞɔɜɚɎɌəɔɑ ɔɓɚɍɜɌɒɑəɔɕ, ɚɖɜɌ-

ɤɔɎɌɫ ȮȲȾ Ɏ ɖɜɌɝəɧɕ ɢɎɑɞ, Ɍ ȻȲȾ ð ɝɔəɔɕ.   

ȻɌɢɔɑəɞɚɎ əɌɍɗɪɐɌɗɔ Ɏ ɞɑɣɑəɔɑ 1 ɏɚɐɌ 

ɝ ɎɔɓɔɞɌɘɔ 1 ɜɌɓ Ɏ 3 ɘɑɝɫɢɌ. ȹɌ ɎɔɓɔɞɌɡ 

ɛɜɚɎɚɐɔɗɔ ɚɝɘɚɞɜ, Ɍəɞɜɚɛɚɘɑɞɜɔɪ, ɔɝɝɗɑɐɚ-

ɎɌəɔɑ ɀȮȰ, ɚɢɑəɖɟ ɟɜɚɎəɫ ɖɚəɞɜɚɗɫ ȭȬ ɔ 

ɖɚɜɜɑɖɢɔɪ ɞɑɜɌɛɔɔ. ȷɑɣɑəɔɑ ɍɚɗɨəɧɡ ȭȬ 

ɚɝɟɥɑɝɞɎɗɫɗɔ ɝɚɏɗɌɝəɚ ɜɑɖɚɘɑəɐɌɢɔɫɘ GINA. 

ȽɞɌɞɔɝɞɔɣɑɝɖɟɪ ɚɍɜɌɍɚɞɖɟ ɛɜɚɎɚɐɔɗɔ ɝ 

ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɛɌɖɑɞɌ ɛɜɚɏɜɌɘɘ IBM SPSS 

Statistics  23. ȶɚɗɔɣɑɝɞɎɑəəɧɑ ɛɑɜɑɘɑəəɧɑ 

ɛɜɑɐɝɞɌɎɗɫɗɔ Ɏ Ɏɔɐɑ ɝɜɑɐəɑɏɚ Ɍɜɔɠɘɑɞɔɣɑ-

ɝɖɚɏɚ ɔ ɝɞɌəɐɌɜɞəɚɏɚ ɚɞɖɗɚəɑəɔɫ (ȸÑSD) ɔɗɔ 

Ɏ Ɏɔɐɑ ɘɑɐɔɌəɧ ɔ ɖɎɌɜɞɔɗɑɕ (Me [Q1; Q3]) Ɏ 

ɓɌɎɔɝɔɘɚɝɞɔ   ɚɞ   əɚɜɘɌɗɨəɚɝɞɔ  ɜɌɝɛɜɑɐɑɗɑ- 
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əɔɫ. Ȼɜɔ ɝɜɌɎəɑəɔɔ 2 ɔ 3 ɏɜɟɛɛ ɛɚ ɖɚɗɔɣɑ-

ɝɞɎɑəəɧɘ ɛɚɖɌɓɌɞɑɗɫɘ ɛɜɔɘɑəɫɗɔ t-

ɖɜɔɞɑɜɔɕ ȽɞɨɪɐɑəɞɌ ɔ ɚɐəɚɠɌɖɞɚɜəɧɕ ɐɔɝ-

ɛɑɜɝɔɚəəɧɕ ɌəɌɗɔɓ ɔɗɔ U-ɖɜɔɞɑɜɔɕ ȸɌəəɌ-

ȿɔɞəɔ ɔ ɖɜɔɞɑɜɔɕ ȶɜɌɝɖɑɗɌ-ȿɚɗɗɔɝɌ (Ɏ ɓɌɎɔ-

ɝɔɘɚɝɞɔ ɚɞ əɚɜɘɌɗɨəɚɝɞɔ ɜɌɝɛɜɑɐɑɗɑəɔɫ). 

Ȱɗɫ ɝɜɌɎəɑəɔɫ ɏɜɟɛɛ ɛɚ ɖɌɞɑɏɚɜɔɌɗɨəɧɘ ɛɚ-

ɖɌɓɌɞɑɗɫɘ ɔɝɛɚɗɨɓɚɎɌɗɔ ɖɜɔɞɑɜɔɕ Ȗ2 Ȼɔɜɝɚ-

əɌ, ɛɜɔ Ɍɛɚɝɞɑɜɔɚɜəɧɡ ɝɜɌɎəɑəɔɫɡ ð ɝ ɛɚ-

ɛɜɌɎɖɚɕ ȭɚəɠɑɜɜɚəɔ. Ȯ ɖɌɣɑɝɞɎɑ ɖɚɗɔɣɑ-

ɝɞɎɑəəɚɕ ɘɑɜɧ ɩɠɠɑɖɞɌ ɛɜɔ ɝɜɌɎəɑəɔɔ ɚɞ-

əɚɝɔɞɑɗɨəɧɡ ɛɚɖɌɓɌɞɑɗɑɕ Ɏ ɞɌɍɗɔɢɑ 2ɡ2 ɜɌɝ-

ɝɣɔɞɧɎɌɗɝɫ ɛɚɖɌɓɌɞɑɗɨ ɚɞəɚɤɑəɔɫ ɤɌəɝɚɎ 

(ȺɄ). ȽɜɌɎəɑəɔɑ əɌ 2 ɩɞɌɛɌɡ ɔɝɝɗɑɐɚɎɌəɔɫ 

ɖɚɗɔɣɑɝɞɎɑəəɧɡ ɛɚɖɌɓɌɞɑɗɑɕ ɚɝɟɥɑɝɞɎɗɫɗɔ ɝ 

ɛɚɘɚɥɨɪ ɖɜɔɞɑɜɔɫ ȮɔɗɖɚɖɝɚəɌ, əɚɘɔəɌɗɨ-

əɧɡ ɛɚɖɌɓɌɞɑɗɑɕ ð ɞɑɝɞɌ ȸɌɖȹɑɘɌɜɌ; ɝɜɌɎ-

əɑəɔɑ əɌ 3 ɔ ɍɚɗɑɑ ɩɞɌɛɌɡ əɌɍɗɪɐɑəɔɫ ɖɚɗɔ-

ɣɑɝɞɎɑəəɧɡ ɛɑɜɑɘɑəəɧɡ ð ɖɜɔɞɑɜɔɫ ɀɜɔɐ-

ɘɌəɌ, əɚɘɔəɌɗɨəɧɡ ɛɑɜɑɘɑəəɧɡ ð ɖɜɔɞɑɜɔɫ 

ȶɚɡɜɑəɌ. ȬəɌɗɔɓ ɖɚɜɜɑɗɫɢɔɕ ɛɚɎɚɐɔɗɔ ɝ ɛɚ-

ɘɚɥɨɪ ɖɚɩɠɠɔɢɔɑəɞɌ ɜɌəɏɚɎɚɕ ɖɚɜɜɑɗɫɢɔɔ 

ȽɛɔɜɘɑəɌ (rs). Ȱɗɫ ɟɝɞɜɌəɑəɔɫ ɖɚəɠɌɟəɐɔəɏ-

ɩɠɠɑɖɞɌ ɎɘɑɤɔɎɌɪɥɑɏɚɝɫ ɠɌɖɞɚɜɌ ɛɜɔ 

ɝɜɌɎəɑəɔɔ 2 ɏɜɟɛɛ ɔɝɛɚɗɨɓɚɎɌɗɔ ɘɑɞɚɐ ɛɝɑɎ-

ɐɚɜɌəɐɚɘɔɓɌɢɔɔ. Ƚ ɛɚɘɚɥɨɪ ROC-ɌəɌɗɔɓɌ 

Ɏɧɛɚɗəɫɗɔ ɚɢɑəɖɟ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɕ ɓəɌɣɔ-

ɘɚɝɞɔ ɖɚɗɔɣɑɝɞɎɑəəɧɡ ɛɚɖɌɓɌɞɑɗɑɕ ɛɜɔ ɛɜɚ-

ɏəɚɓɔɜɚɎɌəɔɔ ɔɝɡɚɐɌ. ȽɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔ-

ɘɧɘɔ ɛɜɔəɔɘɌɗɔ ɜɌɓɗɔɣɔɫ ɛɜɔ ɜ<0,05. 

ȼɑɓɟɗɨɞɌɞɧ. 

ȴɝɝɗɑɐɟɑɘɧɑ ɏɜɟɛɛɧ ɍɧɗɔ ɝɚɛɚɝɞɌɎɔ-

ɘɧ ɛɚ ɎɚɓɜɌɝɞɟ ɔ ɛɚɗɟ ɛɌɢɔɑəɞɚɎ (ɞɌɍɗɔɢɌ 1). 

Ȯɚ 2-ɚɕ ɔ Ɏ 3-ɕ ɏɜɟɛɛɌɡ ɛɜɑɚɍɗɌɐɌɗɔ ɒɑəɥɔ-

əɧ ɝ ɛɚɓɐəɔɘ ɐɑɍɪɞɚɘ ȭȬ (ɝɞɌɜɤɑ 40 ɗɑɞ). 

ȬəɌɗɔɓ ɝɞɑɛɑəɔ ɞɫɒɑɝɞɔ ɞɑɣɑəɔɫ ȭȬ Ɏ ɔɝɝɗɑ-

ɐɟɑɘɧɡ ɏɜɟɛɛɌɡ ɛɚɖɌɓɌɗ, ɣɞɚ ɝɜɑɐəɑɞɫɒɑɗɌɫ 

ɔ ɞɫɒɑɗɌɫ ȭȬ ɝɟɥɑɝɞɎɑəəɚ ɣɌɥɑ ɎɝɞɜɑɣɌɗɌɝɨ 

ɟ ɛɌɢɔɑəɞɚɎ 2-ɕ ɔ 3-ɕ ɏɜɟɛɛ ɛɚ ɝɜɌɎəɑəɔɪ ɝ 

ɍɚɗɨəɧɘɔ 1-ɕ ɏɜɟɛɛɧ. ȻɚɐɌɎɗɫɪɥɑɑ ɍɚɗɨ-

ɤɔəɝɞɎɚ ɍɚɗɨəɧɡ Ɏɚ Ɏɝɑɡ ɏɜɟɛɛɌɡ ɍɧɗɔ ɏɚɝ-

ɛɔɞɌɗɔɓɔɜɚɎɌəɧ Ɏ ɝɞɌɢɔɚəɌɜ Ɏ ɝɎɫɓɔ ɝ 

ɚɍɚɝɞɜɑəɔɑɘ ȭȬ, ɣɞɚ ɛɚɐɞɎɑɜɒɐɌɗɚɝɨ ɜɑɓɟɗɨ-

ɞɌɞɌɘɔ ȬȽȾ-ɞɑɝɞɌ (Asthma Control Test).  

Ȼɜɔ ɝɜɌɎəɔɞɑɗɨəɚɘ ɌəɌɗɔɓɑ ɚɝəɚɎəɧɡ 

ɗɌɍɚɜɌɞɚɜəɧɡ ɛɚɖɌɓɌɞɑɗɑɕ  ɟ  ɛɌɢɔɑəɞɚɎ  ɔɝ- 

ȾɌɍɗɔɢɌ ʈ1.     ȺɝəɚɎəɧɑ ɡɌɜɌɖɞɑɜɔɝɞɔɖɔ ɛɌɢɔɑəɞɚɎ ɔɝɝɗɑɐɟɑɘɧɡ ɏɜɟɛɛ. 

ʇʦʢʘʟʘʪʝʣʴ 

ʀʩʩʣʝʜʫʝʤʘʷ ʛʨʫʧʧʘ 

ʨ 1-ʷ ʛʨʫʧʧʘ 

(n = 25) 

2-ʷ ʛʨʫʧʧʘ 

(n = 21) 

3-ʷ ʛʨʫʧʧʘ 

(n = 32) 

ɺʦʟʨʘʩʪ, ʣʝʪ, ʄÑSD 47,8Ñ16,0 52,9Ñ12,5 54,6Ñ12,1 0,171 

ʇʦʣ, n 

(%) 

ʞʝʥʩʢʠʡ 21 (84,0) 17 (81,0) 30 (93,8) 
0,334 

ʤʫʞʩʢʦʡ 4 (16,0) 4 (19,0) 2 (6,2) 

ɺʦʟʨʘʩʪ ʜʝʙʶʪʘ ɹɸ, ʣʝʪ,  

Me [Q1; Q3] 

40,0 [27,0; 

55,0] 

45,0 [32,0; 

56,0] 

44,0 [39,5; 

53,0] 
0,392 

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ɹɸ, ʣʝʪ, 

Me [Q1; Q3] 
5 [1; 16] 5 [2; 16] 9,5 [2,0; 19,5] 0,386 

ʉʪʝʧʝʥʴ 

ʪʷʞʝʩʪʠ 

ɹɸ, n (%) 

ʣʝʛʢʘʷ ɹɸ 15 (60,0) 5 (23,8) 9 (28,1) 0,016* 

ʨ1-2=0,042* 

ʨ1-3=0,048* 

ʩʨʝʜʥʝʪʷʞʝʣʘʷ ʠ 

ʪʷʞʝʣʘʷ ɹɸ 
10 (40,0) 16 (76,2) 23 (71,9) 

ʋʨʦʚʝʥʴ 

ʢʦʥʪʨʦʣʷ 

ɹɸ, n (%) 

ʭʦʨʦʰʠʡ ʠʣʠ 

ʯʘʩʪʠʯʥʳʡ  

ʢʦʥʪʨʦʣʴ ɹɸ 

4 (16,0) 3 (14,3) 4 (12,5) 
0,931 

ʆʙʦʩʪʨʝʥʠʝ ɹɸ 21 (84,0) 18 (85,7) 28 (87,5) 

ɸʉʊ-ʪʝʩʪ, ʙʘʣʣʳ, Me [Q1; Q3] 15 [13; 17] 17 [10; 19] 15 [9; 17,5] 0,617 

ȻɜɔɘɑɣɌəɔɑ: * - ɜɌɓɗɔɣɔɫ ɛɚɖɌɓɌɞɑɗɑɕ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɧ.    
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ɝɗɑɐɟɑɘɧɡ ɏɜɟɛɛ ɍɧɗɚ ɎɧɫɎɗɑəɚ, ɣɞɚ ɖɚɗɔɣɑ-

ɝɞɎɚ ɗɑɕɖɚɢɔɞɚɎ Ɏ ɖɜɚɎɔ, ɖɚəɢɑəɞɜɌɢɔɔ 

ȽȺɉ, ɏɗɪɖɚɓɧ, Ƚȼȭ ɝɟɥɑɝɞɎɑəəɚ ɛɚɎɧɤɌ-

ɗɔɝɨ ɝ ɟɎɑɗɔɣɑəɔɑɘ ȴȸȾ (ɜ=0,031, ɜ=0,003, 

ɜ=0,046, ɜ<0,001, ɝɚɚɞɎɑɞɝɞɎɑəəɚ). ȿɜɚɎɑəɨ 

ɚɍɥɑɏɚ IgE Ɏ ɏɜɟɛɛɌɡ ɍɧɗ ɝɚɛɚɝɞɌɎɔɘ 

(ɜ=0,538). Ȯɑɗɔɣɔəɧ ɚɐəɚɏɚ ɔɓ ɚɝəɚɎəɧɡ 

ɝɛɔɜɚɘɑɞɜɔɣɑɝɖɔɡ ɛɚɖɌɓɌɞɑɗɑɕ ɛɜɔ ȭȬ ð 

ȺɀȮ1 (%) ð ɟ ɍɚɗɨəɧɡ 2-ɕ ɔ 3-ɕ ɏɜɟɛɛ ɍɧɗɔ 

əɔɒɑ, ɣɑɘ ɟ ɛɌɢɔɑəɞɚɎ 1-ɕ ɏɜɟɛɛɧ, Ɏɝɑ ɒɑ 

ɟɖɌɓɌəəɧɑ ɜɌɓɗɔɣɔɫ ɍɧɗɔ ɝɞɌɞɔɝɞɔɣɑɝɖɔ əɑ 

ɓəɌɣɔɘɧɘɔ.  

ȽɜɌɎəɔɞɑɗɨəɧɕ ɌəɌɗɔɓ Ɍəɞɜɚɛɚɘɑɞɜɔ-

ɣɑɝɖɔɡ ɛɚɖɌɓɌɞɑɗɑɕ ɔ ɛɌɜɌɘɑɞɜɚɎ ȸȽȶȾ ɟ 

ɛɌɢɔɑəɞɚɎ ɔɝɝɗɑɐɟɑɘɧɡ ɏɜɟɛɛ ɛɜɑɐɝɞɌɎɗɑə Ɏ 

ɞɌɍɗɔɢɑ 2. ȻɌɜɌɘɑɞɜɧ Ɍəɞɜɚɛɚɘɑɞɜɔɣɑɝɖɚɏɚ 

ɔɝɝɗɑɐɚɎɌəɔɫ (ȺȾ, ɖɚɩɠɠɔɢɔɑəɞ ȺȾ/Ⱥȭ), 

ɛɗɚɥɌɐɔ ȮȲȾ, ȻȲȾ ɝɟɥɑɝɞɎɑəəɚ ɛɚɎɧɤɌ-

ɗɔɝɨ ɝ ɎɚɓɜɌɝɞɌəɔɑɘ ȴȸȾ ɔ ɍɧɗɔ ɘɌɖɝɔɘɌɗɨ-

əɧɘɔ Ɏ 3-ɕ ɏɜɟɛɛɑ. ȳəɌɣɑəɔɫ ɒɑ ɖɚɩɠɠɔɢɔ-

ɑəɞɌ ȮȲȾ/ȻȲȾ Ɏ ɏɜɟɛɛɌɡ ɍɧɗɔ ɝɚɛɚɝɞɌɎɔ-

ɘɧ. 

Ƚɜɑɐɔ ɝɚɛɟɞɝɞɎɟɪɥɔɡ ɓɌɍɚɗɑɎɌəɔɕ, 

ɛɚɘɔɘɚ ɜɌɓɗɔɣəɚɕ ɛɌɞɚɗɚɏɔɔ ȷȺȼ-ɚɜɏɌəɚɎ 

(ɛɚɗɔɛɚɓəɧɕ ɜɔəɚɝɔəɟɝɔɞ, Ɍɗɗɑɜɏɔɣɑɝɖɔɕ 

ɜɔəɔɞ ɔ ɐɜ.), ɣɌɝɞɚ ɐɔɌɏəɚɝɞɔɜɚɎɌɗɔ Ȭȯ, ɏɔ-

ɛɑɜɗɔɛɔɐɑɘɔɪ ɔ ȯɉȼȭ. Ȼɜɔ ɩɞɚɘ Ȭȯ ɝɞɌɞɔ-

ɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɚ ɣɌɥɑ ɎɝɞɜɑɣɌɗɌɝɨ ɟ ɛɌɢɔ-

ɑəɞɚɎ 2-ɕ ɔ 3-ɕ ɏɜɟɛɛ Ɏ ɝɚɛɚɝɞɌɎɗɑəɔɔ ɝ 

ɍɚɗɨəɧɘɔ 1-ɕ ɏɜɟɛɛɧ (ɜ=0,001). ȽɟɥɑɝɞɎɑə-

əɧɡ ɜɌɓɗɔɣɔɕ ɛɚ ɣɌɝɞɚɞɑ ɚɝɞɌɗɨəɧɡ ɝɚɛɟɞ-

ɝɞɎɟɪɥɔɡ ɓɌɍɚɗɑɎɌəɔɕ əɑ ɚɞɘɑɣɑəɚ, ɞɑɘ əɑ 

ɘɑəɑɑ, ȯɉȼȭ ɛɜɌɖɞɔɣɑɝɖɔ Ɏ 2 ɜɌɓɌ ɣɌɥɑ ɜɑ-

ɏɔɝɞɜɔɜɚɎɌɗɔ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɚɒɔɜɑəɔɑɘ ɛɚ 

ɝɜɌɎəɑəɔɪ ɝ ɍɚɗɨəɧɘɔ ɍɑɓ ɐɌəəɚɕ ɛɌɞɚɗɚ-

ɏɔɔ. 

 ȺɢɑəɖɌ ɖɗɔəɔɣɑɝɖɔɡ ɡɌɜɌɖɞɑɜɔɝɞɔɖ 

ȭȬ ɟ ɛɌɢɔɑəɞɚɎ ɔɝɝɗɑɐɟɑɘɧɡ ɛɜɚɎɚɐɔɗɌɝɨ Ɏ 

ɞɑɣɑəɔɑ 1 ɏɚɐɌ əɌɍɗɪɐɑəɔɫ. Ȼɜɔ ɩɞɚɘ ɟɜɚ-

Ɏɑəɨ ɖɚəɞɜɚɗɫ əɌɐ ɓɌɍɚɗɑɎɌəɔɑɘ Ɏɚ Ɏɝɑɡ 

ɏɜɟɛɛɌɡ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɚ ɟɗɟɣɤɔɗɝɫ ɖ 

ɖɚəɢɟ ɏɚɐɌ ɔɝɝɗɑɐɚɎɌəɔɫ (Ɏ ɝɜɌɎəɑəɔɔ ɝ ɔɝ-

ɡɚɐəɧɘɔ ɐɌəəɧɘɔ, ɜ<0,05 Ɏɚ Ɏɝɑɡ ɏɜɟɛɛɌɡ), 

ɛɜɔɣɑɘ ɝɟɥɑɝɞɎɑəəɚɑ ɛɚɎɧɤɑəɔɑ ɟɜɚɎəɫ 

ɖɚəɞɜɚɗɫ ȭȬ ɍɧɗɚ ɎɧɫɎɗɑəɚ ɟɒɑ ɣɑɜɑɓ 3 ɘɑ-

ɝɫɢɌ ɚɞ əɌɣɌɗɌ ɔɝɝɗɑɐɚɎɌəɔɫ (ɜ<0,05 Ɏɚ  Ɏɝɑɡ  

ȾɌɍɗɔɢɌ ʈ2.   ȽɜɌɎəɑəɔɑ Ɍəɞɜɚɛɚɘɑɞɜɔɣɑɝɖɔɡ ɛɚɖɌɓɌɞɑɗɑɕ ɔ ɛɌɜɌɘɑɞɜɚɎ ȸȽȶȾ 

ɟ ɛɌɢɔɑəɞɚɎ ɔɝɝɗɑɐɟɑɘɧɡ ɏɜɟɛɛ. 

ʇʦʢʘʟʘʪʝʣʴ 

ʀʩʩʣʝʜʫʝʤʘʷ ʛʨʫʧʧʘ 

ʨ 
1-ʷ ʛʨʫʧʧʘ 

(n = 25) 

2-ʷ ʛʨʫʧʧʘ 

(n = 21) 

3-ʷ ʛʨʫʧʧʘ 

(n = 32) 

Me [Q1; Q3] Me [Q1; Q3] Me [Q1; Q3] 

ʆʊ, ʩʤ 75,5 [70,2; 82,4] 90,5 [85,4; 93,7] 105,9 [101,3; 113,5] 

<0,001* 

ʨ1-2<0,001* 

ʨ2-3<0,001* 

ʨ1-3<0,001* 

ʂʦʵʬʬʠʮʠʝʥʪ 

ʆʊ/ʆɹ 
0,78 [0,75; 0,82] 0,84 [0,81; 0,9] 0,9 [0,86; 0,98] 

<0,001* 

ʨ1-2=0,009* 

ʨ1-3<0,001* 

ʇʣʦʱʘʜʴ ɺɾʊ, ʩʤ2 70,7 [39,3; 97,2] 121,0 [92,7; 139,1] 179,3 [128,9; 217,5] 

<0,001* 

ʨ1-2<0,001* 

ʨ2-3=0,003* 

ʨ1-3<0,001* 

ʇʣʦʱʘʜʴ ʇɾʊ, ʩʤ2 169,7 [133,9; 226,2] 291,6 [237,8; 334,0] 470,7 [394,4; 549,5] 

<0,001* 

ʨ1-2<0,001* 

ʨ2-3<0,001* 

ʨ1-3<0,001* 

ʂʦʵʬʬʠʮʠʝʥʪ 

ɺɾʊ/ʇɾʊ 
0,39 [0,29; 0,55] 0,36 [0,31; 0,54] 0,36 [0,30; 0,45] 0,675 

ʇʨʠʤʝʯʘʥʠʝ: * - ʨʘʟʣʠʯʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳ. 
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ɏɜɟɛɛɌɡ). Ȼɜɔ ɝɜɌɎəɑəɔɔ ɛɌɜɌɘɑɞɜɌ əɌ ɓɌ-

ɎɑɜɤɌɪɥɑɘ ɔɝɝɗɑɐɚɎɌəɔɑ Ɏɔɓɔɞɑ ɣɔɝɗɚ ɛɌ-

ɢɔɑəɞɚɎ ɝ əɑɖɚəɞɜɚɗɔɜɟɑɘɚɕ ȭȬ Ɏ 3-ɕ ɏɜɟɛɛɑ 

Ɏ 10 ɜɌɓ ɛɜɑɎɧɤɌɗɚ ɞɌɖɚɎɚɑ Ɏ 1-ɕ ɏɜɟɛɛɑ ɔ 

ɝɚɝɞɌɎɔɗɚ ɛɚɣɞɔ 40% (ɜ=0,009), ɣɞɚ ɛɚɐɞɎɑɜ-

ɒɐɌɗɚɝɨ ɎɧɫɎɗɑəəɚɕ ɚɞɜɔɢɌɞɑɗɨəɚɕ ɖɚɜɜɑ-

ɗɫɢɔɑɕ ɘɑɒɐɟ ɓəɌɣɑəɔɑɘ ȴȸȾ ɔ ɖɚɗɔɣɑɝɞɎɚɘ 

ɍɌɗɗɚɎ ɛɚ ȬȽȾ-ɞɑɝɞɟ (rs=-0,512, ɜ<0,001). 

ȽɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɧɡ ɔɓɘɑəɑəɔɕ ɝɞɑɛɑəɔ 

ɞɫɒɑɝɞɔ ȭȬ Ɏɚ Ɏɜɑɘɫ ɏɚɐɌ əɌɍɗɪɐɑəɔɫ əɔ Ɏ 

ɚɐəɚɕ ɔɓ ɏɜɟɛɛ ɎɧɫɎɗɑəɚ əɑ ɍɧɗɚ. Ƚ ɎɚɓɜɌɝ-

ɞɌəɔɑɘ ȴȸȾ ɘɧ ɚɍəɌɜɟɒɔɗɔ ɞɑəɐɑəɢɔɪ ɖ 

ɟɎɑɗɔɣɑəɔɪ ɖɚɗɔɣɑɝɞɎɌ ɍɚɗɨəɧɡ, ɛɑɜɑəɑɝ-

ɤɔɡ ɚɍɚɝɞɜɑəɔɫ ȭȬ Ɏ ɞɑɣɑəɔɑ ɏɚɐɌ (ɜ=0,075), 

Ɍ ɞɌɖɒɑ ɖ ɜɚɝɞɟ ɣɔɝɗɌ ɚɍɚɝɞɜɑəɔɕ ɓɌɍɚɗɑɎɌ-

əɔɫ ɓɌ ɛɑɜɔɚɐ əɌɍɗɪɐɑəɔɫ (ɜ=0,074). ɄɌəɝɧ 

ɚɍɚɝɞɜɑəɔɫ ȭȬ ɟ ɍɚɗɨəɚɏɚ ɝ ɚɒɔɜɑəɔɑɘ ɍɧɗɔ 

Ɏ 2,99 ɜɌɓɌ Ɏɧɤɑ, ɣɑɘ ɟ ɛɌɢɔɑəɞɌ ɍɑɓ ɐɌəəɚɕ 

ɛɌɞɚɗɚɏɔɔ (ȺɄ=2,99; 95% Ȱȴ: 1,12-7,98).  

ȹɑɚɍɡɚɐɔɘɚ ɚɞɘɑɞɔɞɨ, ɣɞɚ ɝɟɥɑɝɞɎɑə-

əɧɡ ɔɓɘɑəɑəɔɕ ɎɑɝɌ ɖ ɖɚəɢɟ ɏɚɐɌ ɔɝɝɗɑɐɚɎɌ-

əɔɫ Ɏ ɝɚɛɚɝɞɌɎɗɑəɔɔ ɝ ɔɝɡɚɐəɧɘɔ ɐɌəəɧɘɔ 

əɔ Ɏ ɚɐəɚɕ ɔɓ ɔɝɝɗɑɐɟɑɘɧɡ ɏɜɟɛɛ əɑ ɚɍəɌɜɟ-

ɒɑəɚ. 

ȻɜɚɌəɌɗɔɓɔɜɚɎɌəɧ ɎɓɌɔɘɚɝɎɫɓɔ ɛɌɜɌ-

ɘɑɞɜɚɎ ȸȽȶȾ ɝ ɡɌɜɌɖɞɑɜɔɝɞɔɖɌɘɔ ȭȬ ɟ ɍɚɗɨ-

əɧɡ ɝ ɔɓɍɧɞɚɣəɚɕ ɘɌɝɝɚɕ ɞɑɗɌ ɔ ɚɒɔɜɑəɔɑɘ. 

Ȯɧɛɚɗəɑəɚ ɝɜɌɎəɑəɔɑ ɛɗɚɥɌɐɑɕ ȮȲȾ ɔ ȻȲȾ, 

ɖɚɩɠɠɔɢɔɑəɞɌ ȮȲȾ/ȻȲȾ ɟ ɛɌɢɔɑəɞɚɎ ɝ 

ɜɌɓəɚɕ ɝɞɑɛɑəɨɪ ɞɫɒɑɝɞɔ ȭȬ (ɗɑɏɖɌɫ ȭȬ vs 

ɝɜɑɐəɑɞɫɒɑɗɌɫ ɔ ɞɫɒɑɗɌɫ ȭȬ) Ɏ ɖɌɒɐɚɕ ɔɓ 

ɔɝɝɗɑɐɟɑɘɧɡ ɏɜɟɛɛ. ȺɍəɌɜɟɒɑəɚ, ɣɞɚ ɝɜɑɐɔ 

ɛɌɢɔɑəɞɚɎ ɝ ɚɒɔɜɑəɔɑɘ ɓəɌɣɑəɔɫ ɛɗɚɥɌɐɔ 

ȮȲȾ ɛɜɔ ɝɜɑɐəɑɞɫɒɑɗɚɕ ɔ ɞɫɒɑɗɚɕ ȭȬ ɍɧɗɔ 

Ɏɧɤɑ, ɣɑɘ ɛɜɔ ɗɑɏɖɚɕ ȭȬ (ɜ=0,003). ȶɜɚɘɑ 

ɞɚɏɚ, Ɏ 3-ɕ ɏɜɟɛɛɑ ɍɧɗɌ ɓɌɜɑɏɔɝɞɜɔɜɚɎɌəɌ 

ɞɑəɐɑəɢɔɫ ɖ ɍɚɗɨɤɔɘ ɎɑɗɔɣɔəɌɘ ɖɚɩɠɠɔɢɔ-

ɑəɞɌ ȮȲȾ/ȻȲȾ ɛɜɔ ɍɚɗɑɑ ɞɫɒɑɗɚɘ ɞɑɣɑəɔɔ 

ȭȬ (ɜ=0,053). ȻɗɚɥɌɐɔ ȮȲȾ ɔ Ɏɑɗɔɣɔəɧ ɖɚ-

ɩɠɠɔɢɔɑəɞɌ ȮȲȾ/ȻȲȾ Ɏ 1-ɕ ɔ Ɏɚ 2-ɕ ɏɜɟɛ-

ɛɌɡ, ɛɗɚɥɌɐɔ ȻȲȾ Ɏɚ Ɏɝɑɡ ɏɜɟɛɛɌɡ Ɏ ɓɌɎɔ-

ɝɔɘɚɝɞɔ ɚɞ ɝɞɑɛɑəɔ ɞɫɒɑɝɞɔ ȭȬ ɍɧɗɔ ɝɚɛɚ-

ɝɞɌɎɔɘɧ. 

 Ȼɜɔ ɖɚɜɜɑɗɫɢɔɚəəɚɘ ɌəɌɗɔɓɑ ɓəɌɣɑ-

əɔɕ ȺɀȮ1 ɝ ɛɌɜɌɘɑɞɜɌɘɔ Ɍəɞɜɚɛɚɘɑɞɜɔɔ ɔ 

ȸȽȶȾ ɘɧ ɓɌɠɔɖɝɔɜɚɎɌɗɔ ɝɞɌɞɔɝɞɔɣɑɝɖɔ 

ɓəɌɣɔɘɧɑ ɖɚɜɜɑɗɫɢɔɔ Ɏɑɗɔɣɔə ȺɀȮ1 ɝɚ ɓəɌ-

ɣɑəɔɫɘɔ ɛɗɚɥɌɐɔ ȮȲȾ, ɖɚɩɠɠɔɢɔɑəɞɌ 

ȮȲȾ/ȻȲȾ Ɏ ɏɜɟɛɛɑ ɝ ɚɒɔɜɑəɔɑɘ, ɣɞɚ ɝɚɚɞ-

əɚɝɔɞɝɫ ɝ ɛɚɗɟɣɑəəɧɘɔ ɐɌəəɧɘɔ ɝɜɌɎəɑəɔɫ 

ɛɌɜɌɘɑɞɜɚɎ ȸȽȶȾ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɝɞɑɛɑəɔ 

ɞɫɒɑɝɞɔ ȭȬ (ɞɌɍɗɔɢɌ 3). 

ȻɜɔəɔɘɌɫ Ɏɚ ɎəɔɘɌəɔɑ ɛɚɗɟɣɑəəɧɑ 

ɝɎɑɐɑəɔɫ ɚ ɎɓɌɔɘɚɝɎɫɓɔ ɘɑɒɐɟ ɓəɌɣɑəɔɫɘɔ 

ɛɗɚɥɌɐɔ ȮȲȾ ɔ ɝɞɑɛɑəɨɪ ɞɫɒɑɝɞɔ ȭȬ Ɏ 3-ɕ 

ɏɜɟɛɛɑ, ɝ ɛɚɘɚɥɨɪ ROC-ɌəɌɗɔɓɌ ɛɜɚɎɑɐɑəɌ 

ɚɢɑəɖɌ ɛɜɚɏəɚɝɞɔɣɑɝɖɚɕ ɓəɌɣɔɘɚɝɞɔ ɛɗɚɥɌ-

ɐɔ ȮȲȾ ɐɗɫ ɚɛɜɑɐɑɗɑəɔɫ ɜɔɝɖɌ ɝɜɑɐəɑɞɫɒɑ-

ɗɚɏɚ ɔ ɞɫɒɑɗɚɏɚ ɞɑɣɑəɔɫ ȭȬ əɌ ɍɗɔɒɌɕɤɑɘ 

Ɏɔɓɔɞɑ (ɣɑɜɑɓ 3 ɘɑɝɫɢɌ ɚɞ əɌɣɌɗɌ ɔɝɝɗɑɐɚɎɌ-

əɔɫ) ɟ ɛɌɢɔɑəɞɚɎ ɝ ɚɒɔɜɑəɔɑɘ. ȻɗɚɥɌɐɨ ɛɚɐ 

ɛɚɗɟɣɑəəɚɕ ROC-ɖɜɔɎɚɕ (AUC) ɛɜɔ ɩɞɚɘ ɝɚ-

ɝɞɌɎɔɗɌ 0,86Ñ0,07 (95% ɐɚɎɑɜɔɞɑɗɨəɧɕ ɔə-

ɞɑɜɎɌɗ (Ȱȴ): 0,73-1,0; ɜ=0,003) (ɜɔɝ. 1). Ȼɚɜɚ-

ɏɚɎɚɑ ɓəɌɣɑəɔɑ ɛɗɚɥɌɐɔ ȮȲȾ Ɏ ɞɚɣɖɑ cut-off 

ɜɌɎəɫɗɚɝɨ 143,9 ɝɘ2: ɛɜɔ ɎɑɗɔɣɔəɌɡ ɛɗɚɥɌ-

ɐɔ ȮȲȾÓ143,9 ɝɘ2 ɛɜɚɏəɚɓɔɜɚɎɌɗɝɫ Ɏɧɝɚɖɔɕ 

ɜɔɝɖ ɍɚɗɑɑ ɞɫɒɑɗɚɏɚ ɞɑɣɑəɔɫ ȭȬ (ɣɟɎɝɞɎɔ-

ɞɑɗɨəɚɝɞɨ (Se) 81,0%, ɝɛɑɢɔɠɔɣəɚɝɞɨ (Sp) 

75,0%).  

Ƚ ɟɣɑɞɚɘ ɛɚɗɟɣɑəəɧɡ ɐɌəəɧɡ ɚ ɖɗɔəɔ-

ɣɑɝɖɚɘ ɞɑɣɑəɔɔ ȭȬ Ɏ ɐɔəɌɘɔɖɑ,  ɛɚɝɗɑ  ɛɜɑɐ- 

ȾɌɍɗɔɢɌ ʈ3.  ȶɚɜɜɑɗɫɢɔɚəəɧɕ ɌəɌɗɔɓ Ɏɑɗɔɣɔə ȺɀȮ1 ɝ ɛɌɜɌɘɑɞɜɌɘɔ Ɍəɞɜɚɛɚ-

ɘɑɞɜɔɔ ɔ ȸȽȶȾ. 

ʇʦʢʘʟʘʪʝʣʴ 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʢʦʨʨʝʣʷʮʠʦʥʥʦʡ ʩʚʷʟʠ ʩ ʚʝʣʠʯʠʥʘʤʠ 

ʆʌɺ1, % 

1-ʷ ʛʨʫʧʧʘ 2-ʷ ʛʨʫʧʧʘ 3-ʷ ʛʨʫʧʧʘ 

rs ʨ rs p rs p 

ʆʊ, ʩʤ -0,086 0,683 0,157 0,496 -0,103 0,576 

ʆʊ/ʆɹ -0,007 0,975 0,046 0,842 -0,225 0,215 

ʇʣʦʱʘʜʴ ɺɾʊ, ʩʤ2 -0,069 0,742 0,205 0,372 -0,436 0,013* 

ʇʣʦʱʘʜʴ ʇɾʊ, ʩʤ2 0,076 0,718 0,234 0,308 0,065 0,724 

ʇʣʦɦʘʜʴ ʆɾʊ, ʩʤ2 0,071 0,737 0,308 0,175 -0,086 0,641 

ʂʦʵʬʬʠʮʠʝʥʪ ɺɾʊ/ʇɾʊ -0,088 0,675 0,036 0,876 -0,354 0,047* 

ʇʨʠʤʝʯʘʥʠʝ: * - ʢʦʨʨʝʣʷʮʠʦʥʥʘʷ ʩʚʷʟʴ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʘ.    
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ɎɌɜɔɞɑɗɨəɚɕ ɛɝɑɎɐɚɜɌəɐɚɘɔɓɌɢɔɔ ɛɚ ȴȸȾ ɝ 

ɛɚɘɚɥɨɪ ROC-ɌəɌɗɔɓɌ ɎɧɛɚɗəɑəɌ ɚɢɑəɖɌ 

ɛɜɚɏəɚɝɞɔɣɑɝɖɚɕ ɓəɌɣɔɘɚɝɞɔ ɛɗɚɥɌɐɔ ȮȲȾ, 

ȻȲȾ, ɖɚɩɠɠɔɢɔɑəɞɌ ȮȲȾ/ȻȲȾ ɐɗɫ ɚɛɜɑɐɑ-

ɗɑəɔɫ ɜɔɝɖɌ əɑɖɚəɞɜɚɗɔɜɟɑɘɚɏɚ ɞɑɣɑəɔɫ ȭȬ 

ɣɑɜɑɓ ɏɚɐ əɌɍɗɪɐɑəɔɫ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɔɓɍɧ-

ɞɚɣəɚɕ ɘɌɝɝɚɕ ɞɑɗɌ ɔ ɚɒɔɜɑəɔɑɘ. Ȯ ɜɑɓɟɗɨ-

ɞɌɞɑ ɍɧɗɔ ɚɍəɌɜɟɒɑəɧ ɐɎɑ ɝɞɌɞɔɝɞɔɣɑɝɖɔ 

ɓəɌɣɔɘɧɑ ɘɚɐɑɗɔ, ɚɛɔɝɧɎɌɪɥɔɑ ɛɜɫɘɟɪ 

ɎɓɌɔɘɚɝɎɫɓɨ ɛɗɚɥɌɐɔ ȻȲȾ (1) ɔ ɚɍɜɌɞəɟɪ ð 

ɖɚɩɠɠɔɢɔɑəɞɌ ȮȲȾ/ȻȲȾ (2) ð ɝ ɜɔɝɖɚɘ əɑ-

ɖɚəɞɜɚɗɔɜɟɑɘɚɕ ȭȬ ɣɑɜɑɓ ɏɚɐ: 

1). ȻɗɚɥɌɐɨ ɛɚɐ ROC-ɖɜɔɎɚɕ, ɡɌɜɌɖɞɑ-

ɜɔɓɟɪɥɑɕ ɎɓɌɔɘɚɝɎɫɓɨ Ɏɑɗɔɣɔə ɛɗɚɥɌɐɔ 

ȻȲȾ ɔ ɟɜɚɎəɫ ɖɚəɞɜɚɗɫ ȭȬ, ɝɚɝɞɌɎɔɗɌ 

0,83Ñ0,1 (95% Ȱȴ: 0,64-1,0; ɜ=0,006) (ɜɔɝ. 2). 

ȳəɌɣɑəɔɫ ɛɗɚɥɌɐɔ ȻȲȾÓ378,8 ɝɘ2 Ɍɝɝɚɢɔɔ-

ɜɚɎɌɗɔɝɨ ɝ Ɏɧɝɚɖɔɘ ɜɔɝɖɚɘ əɑɖɚəɞɜɚɗɔɜɟɑ-

ɘɚɏɚ ɞɑɣɑəɔɫ ȭȬ (Se=92,3%, Sp=81,8%). 

2). ȻɗɚɥɌɐɨ ɛɚɐ ROC-ɖɜɔɎɚɕ, ɚɛɔɝɧ-

ɎɌɪɥɑɕ ɎɓɌɔɘɚɝɎɫɓɨ ɓəɌɣɑəɔɕ ɖɚɩɠɠɔɢɔɑə-

ɞɌ ȮȲȾ/ȻȲȾ ɔ ɟɜɚɎəɫ ɖɚəɞɜɚɗɫ ȭȬ, ɝɚɝɞɌ-

ɎɔɗɌ 0,9Ñ0,07 (95% Ȱȴ: 0,77-1,0; ɜ=0,001) 

(ɜɔɝ. 3). Ȯɑɗɔɣɔəɧ ɖɚɩɠɠɔɢɔɑəɞɌ 

ȮȲȾ/ȻȲȾÒ0,48 ɟɖɌɓɧɎɌɗɔ əɌ Ɏɧɝɚɖɔɕ ɜɔɝɖ 

əɑɖɚəɞɜɚɗɔɜɟɑɘɚɕ ȭȬ (Se=92,3%, Sp=72,7%). 

ȿɣɔɞɧɎɌɫ ɛɚɗɟɣɑəəɟɪ Ɏ əɌɤɑɘ ɔɝɝɗɑ-

ɐɚɎɌəɔɔ ɞɑəɐɑəɢɔɪ ɖ ɎɚɓɜɌɝɞɌəɔɪ ɖɚɗɔɣɑ-

ɝɞɎɌ ɛɌɢɔɑəɞɚɎ, ɛɑɜɑəɑɝɤɔɡ ɚɍɚɝɞɜɑəɔɫ ȭȬ 

Ɏ ɞɑɣɑəɔɑ ɏɚɐɌ, ɛɚ ɘɑɜɑ ɛɚɎɧɤɑəɔɫ ȴȸȾ, 

Ɏɧɛɚɗəɑəɚ ɝɜɌɎəɑəɔɑ ɓəɌɣɑəɔɕ ɛɗɚɥɌɐɔ 

ȻȲȾ, ɖɚɩɠɠɔɢɔɑəɞɌ ȮȲȾ/ȻȲȾ Ɏ ɓɌɎɔɝɔɘɚ-

ɝɞɔ ɚɞ əɌɗɔɣɔɫ ɔɗɔ ɚɞɝɟɞɝɞɎɔɫ ɚɍɚɝɞɜɑəɔɕ 

ȭȬ ɟ ɛɌɢɔɑəɞɚɎ 2-ɕ ɔ 3-ɕ ɏɜɟɛɛ. Ȼɜɔ ɩɞɚɘ 

ɍɧɗɔ ɓɌɠɔɖɝɔɜɚɎɌəɧ ɍɚɗɑɑ Ɏɧɝɚɖɔɑ Ɏɑɗɔɣɔ-

əɧ ɛɗɚɥɌɐɑɕ ȻȲȾ ɛɜɔ əɌɗɔɣɔɔ ɚɍɚɝɞɜɑəɔɕ 

ȭȬ Ɏ ɏɜɟɛɛɑ ɝ ɚɒɔɜɑəɔɑɘ (ɜ=0,017). ȴɝɡɚɐɫ 

ɔɓ ɩɞɚɏɚ ɛɜɚɌəɌɗɔɓɔɜɚɎɌəɌ ɛɜɚɏəɚɝɞɔɣɑɝɖɌɫ 

ɓəɌɣɔɘɚɝɞɨ ɛɗɚɥɌɐɔ ȻȲȾ ɐɗɫ ɚɛɜɑɐɑɗɑəɔɫ 

ɜɔɝɖɌ ɚɍɚɝɞɜɑəɔɕ ȭȬ Ɏ ɞɑɣɑəɔɑ ɏɚɐɌ əɌɍɗɪ-

ɐɑəɔɫ Ɏ 3-ɕ ɏɜɟɛɛɑ: AUC=0,77Ñ0,11, 95% Ȱȴ: 

0,56 -0,98, ɜ=0,018 (ɜɔɝ. 4). ȳəɌɣɑəɔɫ ɛɗɚɥɌ-

ɐɔ ȻȲȾÓ450 ɝɘ2 ɝɎɔɐɑɞɑɗɨɝɞɎɚɎɌɗɔ ɚ Ɏɧɝɚ-

ɖɚɘ ɜɔɝɖɑ ɚɍɚɝɞɜɑəɔɕ ȭȬ Ɏ ɞɑɣɑəɔɑ ɏɚɐɌ 

(Se=70,6%, Sp=72,7%).  

ȻɜɔɎɑɐɑɘ ɐɎɌ ɖɗɔəɔɣɑɝɖɔɡ ɛɜɔɘɑɜɌ 

ɛɌɢɔɑəɞɚɖ ɝ ȭȬ, ɟ ɖɚɞɚɜɧɡ ɝ ɛɚɘɚɥɨɪ ɛɚɗɟ-

ɣɑəəɧɡ əɌɘɔ ɚɐəɚɠɌɖɞɚɜəɧɡ ɛɜɚɏəɚɝɞɔɣɑ-

ɝɖɔɡ ɘɚɐɑɗɑɕ ɍɧɗɔ ɚɢɑəɑəɧ ɜɔɝɖɔ əɑɍɗɌɏɚ-

ɛɜɔɫɞəɚɏɚ ɞɑɣɑəɔɫ ȭȬ əɌ ɍɗɔɒɌɕɤɔɕ ɏɚɐ. 

ȻɌɢɔɑəɞɖɌ ȳ., 63 ɗɑɞ, əɌɡɚɐɔɗɌɝɨ əɌ 

ɝɞɌɢɔɚəɌɜəɚɘ ɗɑɣɑəɔɔ Ɏ ɚɞɐɑɗɑəɔɔ ɞɑɜɌɛɔɔ 

ɝ ɐɔɌɏəɚɓɚɘ: ȭȬ ɝɜɑɐəɑɞɫɒɑɗɚɏɚ ɞɑɣɑəɔɫ Ɏ 

ɠɌɓɑ ɚɍɚɝɞɜɑəɔɫ. ȯɔɛɑɜɞɚəɔɣɑɝɖɌɫ ɍɚɗɑɓəɨ II 

ɝɞɌɐɔɔ, 3-ɕ ɝɞɑɛɑəɔ ɛɚɎɧɤɑəɔɫ ȬȰ, ɜɔɝɖ 4. 

ȯɉȼȭ: ɩəɐɚɝɖɚɛɔɣɑɝɖɔ əɑɏɌɞɔɎəɌɫ ɠɚɜɘɌ, 

ɖɌɜɐɔɌɗɨəɌɫ ɏɜɧɒɌ ɛɔɥɑɎɚɐəɚɏɚ ɚɞɎɑɜɝɞɔɫ 

ɐɔɌɠɜɌɏɘɧ. Ⱥɒɔɜɑəɔɑ I ɝɞɑɛɑəɔ.    

Ȼɜɔ Ɍəɞɜɚɛɚɘɑɞɜɔɔ ȴȸȾ ɝɚɝɞɌɎɔɗ 34,2 

ɖɏ/ɘ2 (ɚɒɔɜɑəɔɑ I ɝɞɑɛɑəɔ), ɓəɌɣɑəɔɑ ȺȾ 

(105,2 ɝɘ) ɟɖɌɓɧɎɌɗɚ əɌ ɌɍɐɚɘɔəɌɗɨəɧɕ ɞɔɛ 

ɚɒɔɜɑəɔɫ, Ɍ ɎɑɗɔɣɔəɌ ɖɚɩɠɠɔɢɔɑəɞɌ ȺȾ/Ⱥȭ  

 

ȼɔɝ. 1 (Fig. 1) 

 

ȼɔɝ. 2 (Fig. 2)  

ȼɔɝ. 1.   ROC-ɖɜɔɎɌɫ, ɡɌɜɌɖɞɑɜɔɓɟɪɥɌɫ ɓɌɎɔ-

ɝɔɘɚɝɞɨ ɜɔɝɖɌ ɝɜɑɐəɑɞɫɒɑɗɚɏɚ ɔ ɞɫɒɑɗɚɏɚ 

ɞɑɣɑəɔɫ ȭȬ ɣɑɜɑɓ 3 ɘɑɝɫɢɌ əɌɍɗɪɐɑəɔɫ ɚɞ 

ɓəɌɣɑəɔɕ ɛɗɚɥɌɐɔ ȮȲȾ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɚɒɔ-

ɜɑəɔɑɘ. 

Fig. 1.  ROC curve characterizing the depend-

ence of the risk of moderate and severe asthma 

after 3 months of follow -up on the VFA values in 

obese patients.  
 

ȼɔɝ. 2.   ROC-ɖɜɔɎɌɫ, ɐɑɘɚəɝɞɜɔɜɟɪɥɌɫ ɓɌ-

Ɏɔɝɔɘɚɝɞɨ ɜɔɝɖɌ əɑɖɚəɞɜɚɗɔɜɟɑɘɚɏɚ ɞɑɣɑ-

əɔɫ ȭȬ ɣɑɜɑɓ ɏɚɐ əɌɍɗɪɐɑəɔɫ ɚɞ ɓəɌɣɑəɔɕ 

ɛɗɚɥɌɐɔ ȻȲȾ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɔɓɍɧɞɚɣəɚɕ 

ɘɌɝɝɚɕ ɞɑɗɌ ɔ ɚɒɔɜɑəɔɑɘ. 

Fig. 2.  ROC curve showing the dependence of 

the risk of uncontrolled asthma after 1 -year fol-

low -up on the SFA values i n overweight and 

obese patients.  
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(0,9) ɝɎɔɐɑɞɑɗɨɝɞɎɚɎɌɗɌ Ɏ ɛɚɗɨɓɟ ɘɑɞɌɍɚɗɔɣɑ-

ɝɖɔ əɑɓɐɚɜɚɎɚɏɚ ɠɑəɚɞɔɛɌ ɚɒɔɜɑəɔɫ. Ȼɚ 

ɐɌəəɧɘ ȸȽȶȾ ɛɚɗɟɣɑəɧ ɝɗɑɐɟɪɥɔɑ ɜɑɓɟɗɨ-

ɞɌɞɧ (ɜɔɝ. 5): ɛɗɚɥɌɐɨ ȮȲȾ ð 225,6 ɝɘ2 (>130 

ɝɘ2), ɛɗɚɥɌɐɨ ȻȲȾ ð 523,6 ɝɘ2, ɖɚɩɠɠɔɢɔ-

ɑəɞ ȮȲȾ/ȻȲȾ ð 0,43 (>0,4). ȾɌɖ, ɛɚ ɜɑɓɟɗɨɞɌ-

ɞɌɘ Ɍəɞɜɚɛɚɘɑɞɜɔɔ ɔ ȸȽȶȾ ɟ ɍɚɗɨəɚɕ ɚɞɘɑ-

ɣɌɗɝɫ Ɏɧɝɚɖɔɕ ɖɌɜɐɔɚɘɑɞɌɍɚɗɔɣɑɝɖɔɕ ɜɔɝɖ. 

ȹɌɗɔɣɔɑ ɝɜɑɐɔ ɝɚɛɟɞɝɞɎɟɪɥɔɡ ɓɌɍɚɗɑɎɌəɔɕ 

ɏɔɛɑɜɞɚəɔɣɑɝɖɚɕ ɍɚɗɑɓəɔ ɝɚɏɗɌɝɚɎɌɗɚɝɨ ɝ 

ɔɘɑɪɥɔɘɝɫ ɟ ɍɚɗɨəɚɕ Ɏɧɝɚɖɔɘ ɖɌɜɐɔɚɘɑɞɌ-

ɍɚɗɔɣɑɝɖɔɘ ɜɔɝɖɚɘ, Ɏɝɑ ɒɑ ɐɌəəɧɡ ɓɌ əɌɜɟ-

ɤɑəɔɑ ɟɏɗɑɎɚɐəɚɏɚ ɔ ɗɔɛɔɐəɚɏɚ ɚɍɘɑəɌ ɛɚɗɟ-

ɣɑəɚ əɑ ɍɧɗɚ. 

ȻɜɚɎɑɐɑəɌ ɚɢɑəɖɌ ɛɚɗɟɣɑəəɧɡ Ɏɑɗɔɣɔə 

ɛɗɚɥɌɐɑɕ ȮȲȾ, ȻȲȾ, Ɍ ɞɌɖɒɑ ɖɚɩɠɠɔɢɔɑə-

ɞɌ ȮȲȾ/ȻȲȾ Ɏ ɜɌɘɖɌɡ ɚɛɔɝɌəəɧɡ əɌɘɔ ɚɐ-

əɚɠɌɖɞɚɜəɧɡ ɘɚɐɑɗɑɕ. ȾɌɖ, ɛɗɚɥɌɐɨ ȮȲȾ 

ɛɜɑɎɧɤɌɗɌ ɛɚɜɚɏɚɎɚɑ ɓəɌɣɑəɔɑ 143,9 ɝɘ2, 

ɣɞɚ ɏɚɎɚɜɔɗɚ ɚ Ɏɧɝɚɖɚɘ ɜɔɝɖɑ ɝɜɑɐəɑɞɫɒɑɗɚ-

ɏɚ/ɞɫɒɑɗɚɏɚ ɞɑɣɑəɔɫ ȭȬ ɣɑɜɑɓ 3 ɘɑɝɫɢɌ. 

ȻɗɚɥɌɐɨ ȻȲȾ ɍɧɗɌ Ɏɧɤɑ ɛɚɜɚɏɚɎɧɡ Ɏɑɗɔ-

ɣɔə 378,8 ɝɘ2 ɔ 450 ɝɘ2, ɣɞɚ ɟɖɌɓɧɎɌɗɚ əɌ 

Ɏɧɝɚɖɔɕ ɜɔɝɖ əɑɖɚəɞɜɚɗɔɜɟɑɘɚɏɚ ɞɑɣɑəɔɫ 

ȭȬ ɣɑɜɑɓ ɏɚɐ ɔ ɛɚɎɧɤɑəəɧɕ ɜɔɝɖ ɚɍɚɝɞɜɑ-

əɔɕ ɓɌɍɚɗɑɎɌəɔɫ Ɏ ɞɑɣɑəɔɑ ɏɚɐɌ, ɝɚɚɞɎɑɞ-

ɝɞɎɑəəɚ. ȮɑɗɔɣɔəɌ ɖɚɩɠɠɔɢɔɑəɞɌ ȮȲȾ/ȻȲȾ 

əɔɒɑ 0,48 ɞɌɖɒɑ ɝɚɚɞəɚɝɔɗɌɝɨ ɝ Ɏɧɝɚɖɔɘ 

ɜɔɝɖɚɘ əɑɖɚəɞɜɚɗɔɜɟɑɘɚɏɚ ɞɑɣɑəɔɫ ȭȬ ɣɑɜɑɓ 

ɏɚɐ. ȰɑɕɝɞɎɔɞɑɗɨəɚ, ɟ ɛɌɢɔɑəɞɖɔ əɌɍɗɪɐɌɗɔ 

ɝɜɑɐəɑɞɫɒɑɗɚɑ ɞɑɣɑəɔɑ ɓɌɍɚɗɑɎɌəɔɫ əɌ 2 Ɏɔ-

ɓɔɞɑ, ɔɓɘɑəɑəɔɕ ɝɞɑɛɑəɔ ɞɫɒɑɝɞɔ ȭȬ Ɏ ɞɑɣɑ-

əɔɑ ɏɚɐɌ ɚɞɘɑɣɑəɚ əɑ ɍɧɗɚ. ȶɚəɞɜɚɗɨ ȭȬ ɟ 

ɛɌɢɔɑəɞɖɔ ɍɧɗ ɐɚɝɞɔɏəɟɞ ɟɒɑ ɖɚ 2-ɘɟ Ɏɔɓɔɞɟ 

ɔɝɝɗɑɐɚɎɌəɔɫ ɔ ɝɚɡɜɌəɫɗɝɫ ɛɜɌɖɞɔɣɑɝɖɔ ɐɚ 

ɖɚəɢɌ ɏɚɐɌ əɌɍɗɪɐɑəɔɫ. ȺɐəɌɖɚ ɛɚɝɗɑ ɛɑɜɑ-

əɑɝɑəəɚɕ ɜɑɝɛɔɜɌɞɚɜəɚɕ ɔəɠɑɖɢɔɔ ɓɌ 3 əɑ-

ɐɑɗɔ ɐɚ ɓɌɎɑɜɤɌɪɥɑɏɚ ɔɝɝɗɑɐɚɎɌəɔɑ ɎɔɓɔɞɌ 

ɍɧɗɚ ɓɌɜɑɏɔɝɞɜɔɜɚɎɌəɚ ɚɍɚɝɞɜɑəɔɑ ȭȬ ɔ, ɝɚ-

ɚɞɎɑɞɝɞɎɑəəɚ, ɓɌɠɔɖɝɔɜɚɎɌəɚ əɑɖɚəɞɜɚɗɔɜɟ-

ɑɘɚɑ ɞɑɣɑəɔɑ ɓɌɍɚɗɑɎɌəɔɫ. ȾɌɖ, ɛɚɗɟɣɑəəɧɑ Ɏ 

ɛɜɚɢɑɝɝɑ əɌɍɗɪɐɑəɔɫ ɐɌəəɧɑ ɝɚɚɞɎɑɞɝɞɎɚɎɌ-

ɗɔ ɚɛɔɝɌəəɧɘ ɜɔɝɖɌɘ ɛɚ ɔɓɟɣɌɑɘɧɘ ɖɗɔəɔ-

ɣɑɝɖɔɘ ɡɌɜɌɖɞɑɜɔɝɞɔɖɌɘ. 

ȻɌɢɔɑəɞɖɌ ȷ., 64 ɗɑɞ, ɛɜɚɡɚɐɔɗɌ ɚɍɝɗɑ-

ɐɚɎɌəɔɑ ɔ ɗɑɣɑəɔɑ Ɏ ɞɑɜɌɛɑɎɞɔɣɑɝɖɚɘ ɚɞɐɑ-

ɗɑəɔɔ ɝ ɐɔɌɏəɚɓɚɘ: ȭȬ, ɝɜɑɐəɑɕ ɝɞɑɛɑəɔ ɞɫ-

ɒɑɝɞɔ, ɚɍɚɝɞɜɑəɔɑ. Ȭȯ 1-ɕ ɝɞɑɛɑəɔ ɛɚɎɧɤɑ-

əɔɫ ȬȰ, ɜɔɝɖ 2. ȯɔɛɑɜɗɔɛɔɐɑɘɔɫ. Ⱥɒɔɜɑəɔɑ 

I ɝɞɑɛɑəɔ. 

Ȼɜɔ Ɍəɞɜɚɛɚɘɑɞɜɔɔ ɛɚɗɟɣɑəɧ ɝɗɑɐɟɪ-

ɥɔɑ ɐɌəəɧɑ: ȴȸȾ=33 ɖɏ/ɘ2 (ɚɒɔɜɑəɔɑ I ɝɞɑ-

ɛɑəɔ), ȺȾ=98,9 ɝɘ (ɌɍɐɚɘɔəɌɗɨəɧɕ ɞɔɛ ɚɒɔ-

ɜɑəɔɫ), ɖɚɩɠɠɔɢɔɑəɞ ȺȾ/Ⱥȭ=0,98 (ɘɑɞɌɍɚ-

ɗɔɣɑɝɖɔɕ əɑɓɐɚɜɚɎɧɕ ɠɑəɚɞɔɛ ɚɒɔɜɑəɔɫ). 

Ȼɚ ɜɑɓɟɗɨɞɌɞɌɘ ȸȽȶȾ ɛɗɚɥɌɐɔ ȮȲȾ ɔ ȻȲȾ 

ɝɚɝɞɌɎɔɗɔ 224,5 ɝɘ2 (>130 ɝɘ2) ɔ 349,2 ɝɘ2, 

Ɍ ɖɚɩɠɠɔɢɔɑəɞ ȮȲȾ/ȻȲȾ ð 0,64 (>0,4) (ɜɔɝ. 

6). ȾɌɖ, ɜɑɓɟɗɨɞɌɞɧ ɔɝɝɗɑɐɚɎɌəɔɕ ɝɎɔɐɑɞɑɗɨ-

ɝɞɎɚɎɌɗɔ ɚ Ɏɧɝɚɖɚɘ ɖɌɜɐɔɚɘɑɞɌɍɚɗɔɣɑɝɖɚɘ  

 

ȼɔɝ. 3 (Fig. 3) 

 

ȼɔɝ. 4 (Fig. 4)  

ȼɔɝ. 3.    ROC-ɖɜɔɎɌɫ, ɛɚɖɌɓɧɎɌɪɥɌɫ ɓɌɎɔɝɔ-

ɘɚɝɞɨ ɜɔɝɖɌ əɑɖɚəɞɜɚɗɔɜɟɑɘɚɏɚ ɞɑɣɑəɔɫ ȭȬ 

ɣɑɜɑɓ ɏɚɐ əɌɍɗɪɐɑəɔɫ ɚɞ ɓəɌɣɑəɔɕ ɖɚɩɠɠɔ-

ɢɔɑəɞɌ ȮȲȾ/ȻȲȾ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɔɓɍɧɞɚɣəɚɕ 

ɘɌɝɝɚɕ ɞɑɗɌ ɔ ɚɒɔɜɑəɔɑɘ. 

Fig. 3.  ROC curve showing the dependence of 

the risk of uncontrolled asthma after 1 -year fol-

low -up on the VFA/SFA ratio values in over-

weight and obese patients.  
 

ȼɔɝ. 4.   ROC-ɖɜɔɎɌɫ, ɚɛɔɝɧɎɌɪɥɌɫ ɓɌɎɔɝɔ-

ɘɚɝɞɨ ɜɔɝɖɌ ɚɍɚɝɞɜɑəɔɕ ȭȬ Ɏ ɞɑɣɑəɔɑ ɏɚɐɌ 

ɚɞ ɓəɌɣɑəɔɕ ɛɗɚɥɌɐɔ ȻȲȾ ɟ ɛɌɢɔɑəɞɚɎ ɝ 

ɚɒɔɜɑəɔɑɘ. 

Fig. 4.  ROC curve describing the dependence 

of the risk of asthma exacerbations during 1 -

year follow -up on the SFA values in obese p a-

tients.  
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ɜɔɝɖɑ ɟ ɛɌɢɔɑəɞɖɔ, ɣɞɚ ɝɚɚɞəɚɝɔɗɚɝɨ ɝ ɔɘɑ-

ɪɥɔɘɔɝɫ ɖɗɔəɔɣɑɝɖɔɘɔ ɐɌəəɧɘɔ ð əɌɗɔɣɔ-

ɑɘ ɟ ɍɚɗɨəɚɕ Ȭȯ ɔ ɏɔɛɑɜɗɔɛɔɐɑɘɔɔ. 

Ȼɜɔ ɚɢɑəɖɑ ɜɔɝɖɚɎ əɑɍɗɌɏɚɛɜɔɫɞəɚɏɚ 

ɞɑɣɑəɔɫ ȭȬ ɟ ɛɌɢɔɑəɞɖɔ ɍɧɗɔ ɛɚɗɟɣɑəɧ ɝɗɑ-

ɐɟɪɥɔɑ ɐɌəəɧɑ: ɛɗɚɥɌɐɨ ȮȲȾ ɟ ɛɌɢɔɑəɞɖɔ 

ɛɜɑɎɧɤɌɗɌ ɛɚɜɚɏɚɎɚɑ ɓəɌɣɑəɔɑ 143,9 ɝɘ2, 

ɣɞɚ ɝɚɚɞəɚɝɔɗɚɝɨ ɝ Ɏɧɝɚɖɔɘ ɜɔɝɖɚɘ ɝɜɑɐ-

əɑɞɫɒɑɗɚɏɚ/ɞɫɒɑɗɚɏɚ ɞɑɣɑəɔɫ ȭȬ əɌ 2-ɘ Ɏɔ-

ɓɔɞɑ, ɎɑɗɔɣɔəɌ ɛɗɚɥɌɐɔ ȻȲȾ əɔɒɑ ɟɝɞɌəɚɎ-

ɗɑəəɧɡ ɛɚɜɚɏɚɎɧɡ ð 378,8 ɝɘ2 ɔ 450 ɝɘ2 ð 

ɟɖɌɓɧɎɌɗɌ əɌ əɔɓɖɔɕ ɜɔɝɖ ɖɌɖ əɑɖɚəɞɜɚɗɔ-

ɜɟɑɘɚɏɚ ɞɑɣɑəɔɫ ɓɌɍɚɗɑɎɌəɔɫ ɣɑɜɑɓ ɏɚɐ, ɞɌɖ ɔ 

ɜɌɓɎɔɞɔɫ ɚɍɚɝɞɜɑəɔɕ ȭȬ Ɏ ɞɑɣɑəɔɑ ɏɚɐɌ. 

ȳəɌɣɑəɔɑ ɖɚɩɠɠɔɢɔɑəɞɌ ȮȲȾ/ȻȲȾ Ɏɧɤɑ 

0,48 ɞɌɖɒɑ ɝɎɔɐɑɞɑɗɨɝɞɎɚɎɌɗɚ ɚ əɔɓɖɚɘ ɜɔɝ-

ɖɑ ɚɞɝɟɞɝɞɎɔɫ ɖɚəɞɜɚɗɫ ȭȬ Ɏ ɚɞɐɌɗɑəəɚɘ ɛɑ-

ɜɔɚɐɑ. Ȼɜɔ ɐɔəɌɘɔɣɑɝɖɚɘ əɌɍɗɪɐɑəɔɔ ɓɌ 

ɛɌɢɔɑəɞɖɚɕ Ɏ ɞɑɣɑəɔɑ ɏɚɐɌ ɜɑɏɔɝɞɜɔɜɚɎɌɗɔ 

ɝɜɑɐəɑɞɫɒɑɗɚɑ ɞɑɣɑəɔɑ ȭȬ. Ȼɚɗəɧɕ ɖɚəɞɜɚɗɨ 

əɌɐ ɓɌɍɚɗɑɎɌəɔɑɘ ɍɧɗ ɐɚɝɞɔɏəɟɞ ɟɒɑ ɣɑɜɑɓ 3 

ɘɑɝɫɢɌ ɚɞ əɌɣɌɗɌ ɔɝɝɗɑɐɚɎɌəɔɫ ɔ ɝɚɡɜɌəɫɗɝɫ 

Ɏ ɞɑɣɑəɔɑ Ɏɝɑɏɚ ɏɚɐɌ əɌɍɗɪɐɑəɔɫ. Ⱥɍɚɝɞɜɑ-

əɔɕ ȭȬ ɓɌɜɑɏɔɝɞɜɔɜɚɎɌəɚ əɑ ɍɧɗɚ. ȾɌɖɔɘ 

ɚɍɜɌɓɚɘ, ɛɚɗɟɣɑəəɧɑ ɝɎɑɐɑəɔɫ ɚ ɞɑɣɑəɔɔ ȭȬ 

ɝɚɏɗɌɝɚɎɌɗɔɝɨ ɝ ɛɜɑɐɛɚɗɌɏɌɑɘɧɘɔ əɌɘɔ ɛɜɔ 

ɔɝɡɚɐəɚɘ ɚɍɝɗɑɐɚɎɌəɔɔ əɔɓɖɔɘɔ ɜɔɝɖɌɘɔ 

əɑɍɗɌɏɚɛɜɔɫɞəɚɏɚ ɞɑɣɑəɔɫ ȭȬ ɟ ɐɌəəɚɕ ɛɌ-

ɢɔɑəɞɖɔ. 

Ⱥɍɝɟɒɐɑəɔɑ. 

Ȯ əɌɤɑɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɝɜɑɐɔ ɍɚɗɨəɧɡ 

ȭȬ ɝ ɛɚɎɧɤɑəəɧɘɔ ɓəɌɣɑəɔɫɘɔ ȴȸȾ ɛɜɑɎɌ-

ɗɔɜɚɎɌɗɔ ɒɑəɥɔəɧ ɝ ɛɚɓɐəɔɘ ɐɑɍɪɞɚɘ ɓɌɍɚ-

ɗɑɎɌəɔɫ: ɍɚɗɑɑ 50% ɛɌɢɔɑəɞɚɎ ɚɞɘɑɞɔɗɔ 

əɌɣɌɗɚ ȭȬ ɛɚɝɗɑ 40-ɗɑɞəɑɏɚ ɎɚɓɜɌɝɞɌ. Ȱɑɕ-

ɝɞɎɔɞɑɗɨəɚ, ɛɚ ɐɌəəɧɘ ɗɔɞɑɜɌɞɟɜɧ ɚɐəɚɕ ɔɡ 

ɡɌɜɌɖɞɑɜəɧɡ ɚɝɚɍɑəəɚɝɞɑɕ ɠɑəɚɞɔɛɌ ȭȬ Ɏ 

ɝɚɣɑɞɌəɔɔ ɝ ɚɒɔɜɑəɔɑɘ ɫɎɗɫɑɞɝɫ ɛɜɑɚɍɗɌɐɌ-

əɔɑ ɒɑəɥɔə [12], Ɍ ɐɌəəɧɑ ɚ ɐɑɍɪɞɑ ɓɌɍɚɗɑ-

ɎɌəɔɫ ɝɚɏɗɌɝɟɪɞɝɫ ɝ ɜɑɓɟɗɨɞɌɞɌɘɔ ɜɌɍɚɞ E. 

Curto ɝ ɝɚɌɎɞ., A. Kaplan ɝ ɝɚɌɎɞ. [13, 14]. 

Ȼɜɔ ɌəɌɗɔɓɑ ɖɗɔəɔɣɑɝɖɚɕ ɖɌɜɞɔəɧ ɘɧ Ɏɧ-

ɫɎɔɗɔ ɍɚɗɑɑ ɞɫɒɑɗɚɑ ɞɑɣɑəɔɑ ȭȬ ɟ ɍɚɗɨəɧɡ ɝ 

ɚɒɔɜɑəɔɑɘ Ɏ ɝɜɌɎəɑəɔɔ ɝ ɛɌɢɔɑəɞɌɘɔ ɝ 

əɚɜɘɌɗɨəɧɘ Ɏɑɝɚɘ, ɣɞɚ ɛɜɚɝɗɑɒɔɎɌɗɚɝɨ əɌ 

Ɏɝɑɡ ɩɞɌɛɌɡ əɌɍɗɪɐɑəɔɫ. Ƚɡɚɐəɧɑ ɐɌəəɧɑ 

ɍɧɗɔ ɛɜɑɐɝɞɌɎɗɑəɧ Ɏ ɜɌəəɑɑ ɛɜɚɎɑɐɑəəɚɘ 

ɔɝɝɗɑɐɚɎɌəɔɔ [15]. Ƚɗɑɐɟɑɞ ɚɞɘɑɞɔɞɨ, ɣɞɚ ɍɚ-

ɗɑɑ ɞɫɒɑɗɚɑ ɞɑɣɑəɔɑ ȭȬ əɌ ɛɜɚɞɫɒɑəɔɔ ɏɚɐɌ 

ɔɝɝɗɑɐɚɎɌəɔɫ əɌɍɗɪɐɌɗɔ ɔ ɝɜɑɐɔ ɍɚɗɨəɧɡ ɝ 

ɔɓɍɧɞɚɣəɚɕ ɘɌɝɝɚɕ ɞɑɗɌ, ɖɚɞɚɜɧɑ əɌɛɚɘɔəɌ-

ɗɔ ɛɚ ɝɞɑɛɑəɔ ɞɫɒɑɝɞɔ ɞɑɣɑəɔɫ ɓɌɍɚɗɑɎɌəɔɫ 

ɛɌɢɔɑəɞɚɎ ɝ ɚɒɔɜɑəɔɑɘ. 

Ȼɜɔ ɚɢɑəɖɑ ɚɝəɚɎəɚɏɚ ɛɚɖɌɓɌɞɑɗɫ ɖɗɔ-

əɔɣɑɝɖɚɏɚ ɞɑɣɑəɔɫ ȭȬ ð ɟɜɚɎəɫ ɖɚəɞɜɚɗɫ əɌɐ 

ɓɌɍɚɗɑɎɌəɔɑɘ ð ɘɧ ɚɞɘɑɞɔɗɔ ɛɚɗɚɒɔɞɑɗɨəɟɪ 

ɐɔəɌɘɔɖɟ ɛɌɜɌɘɑɞɜɌ ɖ ɖɚəɢɟ ɏɚɐɌ əɌɍɗɪɐɑ-

əɔɫ Ɏ ɝɚɛɚɝɞɌɎɗɑəɔɔ ɝ ɔɝɡɚɐəɧɘɔ ɐɌəəɧɘɔ 

ɟ Ɏɝɑɡ ɛɌɢɔɑəɞɚɎ. Ⱦɑɘ əɑ ɘɑəɑɑ, əɌ ɓɌɎɑɜ-

ɤɌɪɥɑɘ Ɏɔɓɔɞɑ ɍɧɗɚ ɚɞɘɑɣɑəɚ ɟɡɟɐɤɑəɔɑ 

ɖɚəɞɜɚɗɫ ȭȬ ɛɚ ɘɑɜɑ ɛɚɎɧɤɑəɔɫ ȴȸȾ, ɚ ɣɑɘ 

ɝɎɔɐɑɞɑɗɨɝɞɎɚɎɌɗɌ ɎɧɫɎɗɑəəɌɫ ɚɞɜɔɢɌɞɑɗɨ-

əɌɫ ɖɚɜɜɑɗɫɢɔɫ ɘɑɒɐɟ ɎɑɗɔɣɔəɌɘɔ ȴȸȾ ɔ 

ɖɚɗɔɣɑɝɞɎɚɘ ɍɌɗɗɚɎ ɛɚ ȬȽȾ-ɞɑɝɞɟ. ɉɞɔ ɐɌə-

əɧɑ ɝɚɚɞəɚɝɔɗɔɝɨ ɝ ɜɑɓɟɗɨɞɌɞɌɘɔ ɘəɚɏɔɡ ɔɝ-

ɝɗɑɐɚɎɌəɔɕ [2, 3, 16-18]. Ȼɜɔ ɌəɌɗɔɓɑ 
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ȼɔɝ. 6 (Fig. 6)  

ȼɔɝ. 5. ȸȽȶȾ, ɌɖɝɔɌɗɨəɌɫ ɜɑɖɚəɝɞɜɟɖɢɔɫ, 

ɟɜɚɎɑəɨ L4ðL5 ɛɚɓɎɚəɖɚɎ.  

ȮȲȾ ɚɖɜɌɤɑəɌ ɖɜɌɝəɧɘ ɢɎɑɞɚɘ, ȻȲȾ ð ɝɔəɔɘ 

(Ɏɑɗɔɣɔəɧ ɛɌɜɌɘɑɞɜɚɎ Ɏ ɞɑɖɝɞɑ).  

Fig. 5.  MSCT, axial reconstruction, level of the 

vertebrae L4 -L5. 

The VFA is colored red, the SFA ð blue (parameter 

values in the text).  

ȼɔɝ. 6.  ȸȽȶȾ, ɌɖɝɔɌɗɨəɌɫ ɜɑɖɚəɝɞɜɟɖɢɔɫ, 

ɟɜɚɎɑəɨ L4ðL5 ɛɚɓɎɚəɖɚɎ.  

ȶɜɌɝəɧɘ ɢɎɑɞɚɘ ɚɖɜɌɤɑəɌ ȮȲȾ, ɝɔəɔɘ ð ȻȲȾ 

(ɓəɌɣɑəɔɫ ɛɌɜɌɘɑɞɜɚɎ Ɏ ɞɑɖɝɞɑ). 

Fig. 6.  MSCT, axial reconst ruction, level of the 

vertebrae L4 -L5. 

The VFA is colored red, the SFA ð blue (parameter 

values in the text).  
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ɚɍɚɝɞɜɑəɔɕ ȭȬ ɍɧɗɚ ɛɚɖɌɓɌəɚ, ɣɞɚ ɤɌəɝɧ 

ɚɍɚɝɞɜɑəɔɕ ɓɌɍɚɗɑɎɌəɔɫ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɚɒɔ-

ɜɑəɔɑɘ ɍɧɗɔ ɓəɌɣɔɞɑɗɨəɚ Ɏɧɤɑ, ɣɑɘ ɟ ɍɚɗɨ-

əɧɡ ɍɑɓ ɐɌəəɚɕ ɛɌɞɚɗɚɏɔɔ, ɣɞɚ ɝɚɏɗɌɝɚɎɌɗɚɝɨ 

ɝ ɚɛɔɝɌəəɧɘɔ Ɏ ɗɔɞɑɜɌɞɟɜɑ ɚɝɚɍɑəəɚɝɞɫɘɔ 

ɖɗɔəɔɣɑɝɖɚɏɚ ɞɑɣɑəɔɫ ɠɑəɚɞɔɛɌ ȭȬ ɝ ɚɒɔɜɑ-

əɔɑɘ [1]. 

Ȯ ɜɑɓɟɗɨɞɌɞɌɡ ɗɌɍɚɜɌɞɚɜəɧɡ ɔɝɝɗɑɐɚɎɌ-

əɔɕ Ɏ əɌɣɌɗɑ ɛɑɜɔɚɐɌ əɌɍɗɪɐɑəɔɫ ɚɍɜɌɥɌɗɚ 

əɌ ɝɑɍɫ ɎəɔɘɌəɔɑ əɌɜɌɝɞɌəɔɑ ɚɝɞɜɚɠɌɓɚɎɧɡ 

ɛɚɖɌɓɌɞɑɗɑɕ ɝ ɟɎɑɗɔɣɑəɔɑɘ ɓəɌɣɑəɔɕ ȴȸȾ. 

Ȼɜɔ ɩɞɚɘ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɧɡ ɜɌɓɗɔɣɔɕ 

ɛɚ ɣɌɝɞɚɞɑ ɚɍɚɝɞɜɑəɔɕ ȭȬ Ɏ ɔɝɝɗɑɐɟɑɘɧɡ 

ɏɜɟɛɛɌɡ ɎɧɫɎɗɑəɚ əɑ ɍɧɗɚ, ɣɞɚ, ɛɚ-

Ɏɔɐɔɘɚɘɟ, ɛɚɓɎɚɗɫɗɚ ɜɌɝɝɘɌɞɜɔɎɌɞɨ ɍɚɗɨɤɔɑ 

ɓəɌɣɑəɔɫ ɚɝɞɜɚɠɌɓɚɎɧɡ ɛɚɖɌɓɌɞɑɗɑɕ Ɏ ɜɌɘ-

ɖɌɡ ɞɑɚɜɔɔ ɝɔɝɞɑɘəɚɏɚ ɎɚɝɛɌɗɑəɔɫ. 

Ȼɜɔ ɌəɌɗɔɓɑ ɎɓɌɔɘɚɝɎɫɓɔ ɛɌɜɌɘɑɞɜɚɎ 

ȸȽȶȾ ɝɚ ɝɞɑɛɑəɨɪ ɞɫɒɑɝɞɔ ȭȬ ɟ ɛɌɢɔɑəɞɚɎ 

ɔɝɝɗɑɐɟɑɘɧɡ ɏɜɟɛɛ ɓɌɠɔɖɝɔɜɚɎɌəɧ ɍɚɗɑɑ 

Ɏɧɝɚɖɔɑ ɓəɌɣɑəɔɫ ɛɗɚɥɌɐɔ ȮȲȾ ɛɜɔ ɝɜɑɐ-

əɑɞɫɒɑɗɚɕ ɔ ɞɫɒɑɗɚɕ ȭȬ, Ɍ ɞɌɖɒɑ ɚɞɜɔɢɌ-

ɞɑɗɨəɌɫ ɖɚɜɜɑɗɫɢɔɫ ɘɑɒɐɟ ɓəɌɣɑəɔɫɘɔ ɛɗɚ-

ɥɌɐɔ ȮȲȾ ɔ ȺɀȮ1 ɟ ɛɌɢɔɑəɞɚɎ ɝ ɚɒɔɜɑəɔ-

ɑɘ. ȺɍɜɌɞəɧɑ ɖɚɜɜɑɗɫɢɔɚəəɧɑ ɎɓɌɔɘɚɝɎɫɓɔ 

ɛɗɚɥɌɐɔ ȮȲȾ ɝ ȺɀȮ1 ɍɧɗɔ ɚɛɔɝɌəɧ Ɏ ɔɝ-

ɝɗɑɐɚɎɌəɔɫɡ H. Goudarzi ɝ ɝɚɌɎɞ., A.V. Capelo 

ɝ ɝɚɌɎɞ. [8, 19]. ȿɘɑəɨɤɑəɔɑ ɐɔɌɘɑɞɜɌ ɔ 

ɛɗɚɥɌɐɔ ɛɜɚɝɎɑɞɌ ɍɜɚəɡɌ Ɏɑɜɡəɑɕ ɐɚɗɔ ɛɜɌ-

Ɏɚɏɚ ɗɑɏɖɚɏɚ (ɛɚ ɐɌəəɧɘ ȶȾ) ɝ ɟɎɑɗɔɣɑəɔɑɘ 

ɛɗɚɥɌɐɔ ȮȲȾ ɟ ɛɌɢɔɑəɞɚɎ ɝ ȭȬ ɚɞɘɑɣɌɗɔ Ɏ 

ɝɎɚɑɕ ɜɌɍɚɞɑ M.S. Yang ɝ ɝɚɌɎɞ. [9]. 

Ƚ ɟɣɑɞɚɘ ɛɚɗɟɣɑəəɧɡ ɌɝɝɚɢɔɌɢɔɕ ɔ ɚɞ-

ɝɟɞɝɞɎɔɫ ɝɟɥɑɝɞɎɑəəɧɡ ɔɓɘɑəɑəɔɕ ɝɞɑɛɑəɔ 

ɞɫɒɑɝɞɔ ȭȬ Ɏ ɐɔəɌɘɔɖɑ, ɎɛɑɜɎɧɑ ɍɧɗɚ ɚɛɜɑ-

ɐɑɗɑəɚ ɛɚɜɚɏɚɎɚɑ ɓəɌɣɑəɔɑ ɛɗɚɥɌɐɔ ȮȲȾ ɟ 

ɛɌɢɔɑəɞɚɎ ɝ ɚɒɔɜɑəɔɑɘ, ɝɎɫɓɌəəɚɑ ɝ ɍɚɗɑɑ 

ɞɫɒɑɗɧɘ ɞɑɣɑəɔɑɘ ȭȬ. ȻɚɗɟɣɑəəɌɫ ɎɑɗɔɣɔəɌ 

ɛɗɚɥɌɐɔ ȮȲȾ (143,9 ɝɘ2) ɍɧɗɌ Ɏɧɤɑ ɟɖɌ-

ɓɌəəɚɏɚ Ɏ ɗɔɞɑɜɌɞɟɜɑ ɘɌɖɝɔɘɌɗɨəɚɏɚ ɛɚɏɜɌ-

əɔɣəɚɏɚ ɓəɌɣɑəɔɫ ɛɚɖɌɓɌɞɑɗɫ, Ɍɝɝɚɢɔɔɜɚ-

ɎɌəəɚɏɚ ɝ ɜɔɝɖɚɘ ɜɌɓɎɔɞɔɫ ɝɑɜɐɑɣəɚ-

ɝɚɝɟɐɔɝɞɧɡ ɓɌɍɚɗɑɎɌəɔɕ (130 ɝɘ2) [11]. ȾɌ-

ɖɔɘ ɚɍɜɌɓɚɘ, Ɏɝɑ ɛɌɢɔɑəɞɧ ɝ ɚɒɔɜɑəɔɑɘ, 

ɔɘɑɪɥɔɑ Ɏɧɝɚɖɔɕ ɜɔɝɖ ɝɜɑɐəɑɞɫɒɑɗɚɏɚ ɔ 

ɞɫɒɑɗɚɏɚ ɞɑɣɑəɔɫ ȭȬ, ɞɌɖɒɑ ɚɞəɚɝɔɗɔɝɨ ɖ 

ɏɜɟɛɛɑ ɛɚɎɧɤɑəəɚɏɚ ɜɔɝɖɌ ɜɌɓɎɔɞɔɫ ɖɌɜ-

ɐɔɚɗɚɏɔɣɑɝɖɚɕ ɛɌɞɚɗɚɏɔɔ.  

ȸɧ ɟɝɞɌəɚɎɔɗɔ ɛɜɫɘɟɪ ɎɓɌɔɘɚɝɎɫɓɨ 

ɛɗɚɥɌɐɔ ȻȲȾ, Ɍ ɞɌɖɒɑ ɚɍɜɌɞəɟɪ ð ɖɚɩɠɠɔ-

ɢɔɑəɞɌ ȮȲȾ/ȻȲȾ ð ɝ ɜɔɝɖɚɘ əɑɖɚəɞɜɚɗɔɜɟ-

ɑɘɚɏɚ ɞɑɣɑəɔɫ ȭȬ Ɏ ɖɚəɢɑ ɏɚɐɌ əɌɍɗɪɐɑəɔɫ ɟ 

ɍɚɗɨəɧɡ ɝ ɔɓɍɧɞɚɣəɚɕ ɘɌɝɝɚɕ ɞɑɗɌ ɔ ɚɒɔɜɑ-

əɔɑɘ. ȺɐəɌɖɚ Ɏ ɜɌɍɚɞɌɡ X. Zhang ɝ ɝɚɌɎɞ., 

A.V. Capelo ɝ ɝɚɌɎɞ. ɚɞɘɑɣɑəɧ ɚɞɜɔɢɌɞɑɗɨəɧɑ 

ɌɝɝɚɢɔɌɢɔɔ ɘɑɒɐɟ ɟɜɚɎəɑɘ ɖɚəɞɜɚɗɫ əɌɐ 

ɓɌɍɚɗɑɎɌəɔɑɘ ɔ ɛɗɚɥɌɐɨɪ ȮȲȾ [18, 19]. Ȯ 

ɛɑɜɎɚɕ ɔɓ ɚɞɘɑɣɑəəɧɡ ɜɌɍɚɞ ɌɎɞɚɜɧ əɑ ɟɛɚ-

ɘɔəɌɗɔ ɚ ɖɚɗɔɣɑɝɞɎɑ ȻȲȾ ɟ ɍɚɗɨəɧɡ ȭȬ, Ɏɚ 

Ɏɞɚɜɚɕ ð ɔɝɝɗɑɐɚɎɌɞɑɗɔ ɎɧɝɖɌɓɌɗɔ ɛɜɑɐɛɚ-

ɗɚɒɑəɔɑ ɚ ɛɜɚɞɑɖɞɔɎəɚɘ ɐɑɕɝɞɎɔɔ ȻȲȾ Ɏ 

ɚɞəɚɤɑəɔɔ ɟɜɚɎəɫ ɖɚəɞɜɚɗɫ ȭȬ. Ⱦɑɘ əɑ ɘɑ-

əɑɑ, Ɏ ɐɌəəɧɡ ɔɝɝɗɑɐɚɎɌəɔɫɡ ɚɛɜɑɐɑɗɑəɔɑ 

ɖɚɗɔɣɑɝɞɎɑəəɚɏɚ ɝɚɐɑɜɒɌəɔɫ ɒɔɜɚɎɧɡ ɐɑɛɚ 

ɛɜɚɎɚɐɔɗɔ ɝ ɛɚɘɚɥɨɪ ɍɔɚɔɘɛɑɐɌəɝɚɘɑɞɜɔɔ 

ɔ ȿȳȴ (ɘɑəɑɑ ɞɚɣəɧɡ ɘɑɞɚɐɚɎ ɚɢɑəɖɔ ɝɚɐɑɜ-

ɒɌəɔɫ ɒɔɜɚɎɚɕ ɞɖɌəɔ Ɏ ɝɜɌɎəɑəɔɔ ɝ ȶȾ). 

ȾɌɖɒɑ ɜɌɓɗɔɣɌɗɔɝɨ ɚɝəɚɎəɧɑ ɡɌɜɌɖɞɑɜɔɝɞɔ-

ɖɔ ɔɝɝɗɑɐɟɑɘɧɡ ɛɌɢɔɑəɞɚɎ: Ɏ ɜɌɍɚɞɑ X. 

Zhang ɝ ɝɚɌɎɞ. ɛɚɣɞɔ 50% ɝɚɝɞɌɎɗɫɗɔ ɘɟɒɣɔ-

əɧ, ɝɜɑɐəɔɕ ɎɚɓɜɌɝɞ ɛɌɢɔɑəɞɚɎ ɍɧɗ əɔɒɑ, 

ɣɑɘ Ɏ əɌɤɑɘ ɔɝɝɗɑɐɚɎɌəɔɔ, Ɍ Ɏ ɜɌɍɚɞɑ A.V. 

Capelo ɝ ɝɚɌɎɞ. ɟɣɌɝɞɎɚɎɌɗɔ ɞɚɗɨɖɚ ɒɑəɥɔ-

əɧ. ȶɜɚɘɑ ɞɚɏɚ, ɚɍɌ ɔɝɝɗɑɐɚɎɌəɔɫ ɍɧɗɔ ɛɚ-

ɛɑɜɑɣəɧɘɔ (ɚɐəɚɘɚɘɑəɞəɧɘɔ), ɣɞɚ əɑ ɛɚɓɎɚ-

ɗɫɗɚ ɚɢɑəɔɞɨ Ɏɗɔɫəɔɫ ȮȲȾ ɔ ȻȲȾ əɌ ɞɑɣɑ-

əɔɑ ȭȬ Ɏ ɐɔəɌɘɔɖɑ. 

Ȯ ɗɔɞɑɜɌɞɟɜɑ ɛɜɑɐɝɞɌɎɗɑəɧ ɝɎɑɐɑəɔɫ ɚ 

ɛɚɎɧɤɑəəɚɘ ɜɔɝɖɑ ɏɔɛɑɜɜɑɌɖɞɔɎəɚɝɞɔ ɐɧ-

ɡɌɞɑɗɨəɧɡ ɛɟɞɑɕ, ɌɝɝɚɢɔɔɜɚɎɌəəɚɘ ɝ ɟɎɑɗɔ-

ɣɑəɔɑɘ ɛɗɚɥɌɐɔ ȻȲȾ, ɚɛɔɝɌəɧ ɛɜɫɘɧɑ ɖɚɜ-

ɜɑɗɫɢɔɔ ɛɗɚɥɌɐɔ ȻȲȾ ɝ ɛɗɚɥɌɐɨɪ ɝɞɑəɖɔ 

ɝɑɏɘɑəɞɌɜəɚɏɚ ɍɜɚəɡɌ Ɏɑɜɡəɑɕ ɐɚɗɔ ɛɜɌɎɚɏɚ 

ɗɑɏɖɚɏɚ (ɛɚ ɐɌəəɧɘ ȶȾ) ɟ ɛɌɢɔɑəɞɚɎ ɝ ȭȬ [6, 

9]. ȿɣɔɞɧɎɌɫ, ɣɞɚ ɟɞɚɗɥɑəɔɑ ɝɞɑəɖɔ ɍɜɚəɡɌ 

ɘɚɒɑɞ ɟɖɌɓɧɎɌɞɨ əɌ ɎɚɝɛɌɗɔɞɑɗɨəɧɕ ɛɜɚɢɑɝɝ 

Ɏ Ɏɚɓɐɟɡɚəɚɝəɧɡ ɛɟɞɫɡ, M.S. Yang ɔ ɝɚɌɎɞ. 

ɛɜɑɐɛɚɗɚɒɔɗɔ Ɏɗɔɫəɔɑ ȻȲȾ əɌ ɎɚɝɛɌɗɑəɔɑ Ɏ 

ɍɜɚəɡɌɡ (ɛɟɞɑɘ ɎɧɜɌɍɚɞɖɔ ɌɐɔɛɚɖɔəɚɎ), ɖɚ-

ɞɚɜɚɑ, Ɏ ɝɎɚɪ ɚɣɑɜɑɐɨ, ɛɜɑɛɫɞɝɞɎɟɑɞ ɐɚɝɞɔ-

ɒɑəɔɪ ɖɚəɞɜɚɗɫ ȭȬ. ȭɚɗɑɑ ɞɚɏɚ, ɔɓɎɑɝɞəɚ, 

ɣɞɚ ɛɚɐɖɚɒəɚɑ ɒɔɜɚɎɚɑ ɐɑɛɚ ɝɑɖɜɑɞɔɜɟɑɞ 

ɓəɌɣɔɞɑɗɨəɚ ɍɚɗɨɤɔɑ ɖɚɗɔɣɑɝɞɎɌ ɛɜɚɎɚɝɛɌ-

ɗɔɞɑɗɨəɚɏɚ ɗɑɛɞɔəɌ, ɣɑɘ ɎɔɝɢɑɜɌɗɨəɚɑ. Ƚɟɘ-

ɘɔɜɟɫ, ɔɓɍɧɞɚɣəɚɑ ɖɚɗɔɣɑɝɞɎɚ ȻȲȾ, ɛɚ-

Ɏɔɐɔɘɚɘɟ, ɘɚɒɑɞ ɔɘɑɞɨ ɍɚɗɨɤɑɑ ɓəɌɣɑəɔɑ, 

ɣɑɘ ȮȲȾ Ɏ ɜɌɓɎɔɞɔɔ ɔ ɛɚɐɐɑɜɒɌəɔɔ ɎɚɝɛɌ-

ɗɔɞɑɗɨəɚɏɚ ɛɜɚɢɑɝɝɌ Ɏ ɍɜɚəɡɔɌɗɨəɚɘ ɐɑɜɑɎɑ. 

ȾɌɖ, ɛɜɔɎɑɐɑəəɧɑ ɐɌəəɧɑ ɫɎɔɗɔɝɨ ɛɜɑɐɛɚ-

ɝɧɗɖɌɘɔ ɛɚɗɟɣɑəəɧɡ əɌɘɔ ɜɑɓɟɗɨɞɌɞɚɎ. 

ȮɧɐɎɔəɟɞɌɫ ɔɓəɌɣɌɗɨəɚ ɏɔɛɚɞɑɓɌ ɚ 

ɍɚɗɨɤɑɕ ɜɚɗɔ Ɏ ɜɌɓɎɔɞɔɔ ɚɍɚɝɞɜɑəɔɕ ȭȬ 

ȮȲȾ, ɣɑɘ ȻȲȾ Ɏ əɌɤɑɘ ɔɝɝɗɑɐɚɎɌəɔɔ əɑ 

ɛɚɐɞɎɑɜɐɔɗɌɝɨ. ȿɝɞɌəɚɎɗɑəɌ ɛɜɫɘɌɫ ɎɓɌɔɘɚ-

ɝɎɫɓɨ ɛɗɚɥɌɐɔ ȻȲȾ ɝ ɜɔɝɖɚɘ ɚɍɚɝɞɜɑəɔɕ ȭȬ 

ɓɌ Ɏɜɑɘɫ əɌɍɗɪɐɑəɔɫ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɚɒɔɜɑ-

əɔɑɘ. M.S. Yang ɔ ɝɚɌɎɞ. ɛɜɚɐɑɘɚəɝɞɜɔɜɚɎɌ-

ɗɔ, ɣɞɚ ɚɍɚɝɞɜɑəɔɫ ɓɌɍɚɗɑɎɌəɔɫ ɣɌɥɑ ɠɔɖɝɔ-

ɜɚɎɌɗɔ ɟ ɍɚɗɨəɧɡ ɝ ɖɚɩɠɠɔɢɔɑəɞɚɘ 

ȮȲȾ/ȻȲȾ<0,4 Ɏ ɝɚɛɚɝɞɌɎɗɑəɔɔ ɝ ɛɌɢɔɑəɞɌ-

ɘɔ ɝ ɖɚɩɠɠɔɢɔɑəɞɚɘ ȮȲȾ/ȻȲȾÓ0,4 [9]. ȾɌ-

ɖɔɘ ɚɍɜɌɓɚɘ, ɝ ɛɚɎɧɤɑəɔɑɘ ɛɗɚɥɌɐɔ ȻȲȾ 

ɟɎɑɗɔɣɔɎɌɗɝɫ ɜɔɝɖ ɚɍɚɝɞɜɑəɔɕ ȭȬ, ɣɞɚ ɝɚɏɗɌ-

ɝɚɎɌɗɚɝɨ ɝ ɜɑɓɟɗɨɞɌɞɌɘɔ əɌɤɑɕ ɜɌɍɚɞɧ. 

ȳɌɖɗɪɣɑəɔɑ. 

Ȱɗɫ ɛɌɢɔɑəɞɚɎ ɝ ȭȬ ɔ ɔɓɍɧɞɚɣəɚɕ ɘɌɝ-

ɝɚɕ ɞɑɗɌ ɔ ɚɒɔɜɑəɔɑɘ ɡɌɜɌɖɞɑɜəɧ ɛɚɓɐəɔɕ 

ɐɑɍɪɞ ȭȬ, ɍɚɗɑɑ ɞɫɒɑɗɚɑ ɞɑɣɑəɔɑ ȭȬ, Ɏɧɝɚ-
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ɖɌɫ ɣɌɝɞɚɞɌ ɌɝɝɚɢɔɔɜɚɎɌəəɧɡ ɝ ɚɒɔɜɑəɔɑɘ 

ɓɌɍɚɗɑɎɌəɔɕ (Ȭȯ, ɏɔɛɑɜɗɔɛɔɐɑɘɔɫ, ȯɉȼȭ). 

Ȼɚɘɔɘɚ ɩɞɚɏɚ, ɝ ɟɎɑɗɔɣɑəɔɑɘ ȴȸȾ ɟ ɛɌɢɔɑə-

ɞɚɎ ɝ ȭȬ əɌɍɗɪɐɌɑɞɝɫ ɝəɔɒɑəɔɑ ɟɜɚɎəɫ ɖɚə-

ɞɜɚɗɫ ȭȬ ɔ ɞɑəɐɑəɢɔɫ ɖ ɟɎɑɗɔɣɑəɔɪ ɣɔɝɗɌ 

ɚɍɚɝɞɜɑəɔɕ ȭȬ. ȮɧɫɎɗɑəəɧɑ ɚɝɚɍɑəəɚɝɞɔ ɞɑ-

ɣɑəɔɫ ȭȬ ɟ ɍɚɗɨəɧɡ ɝ ɔɓɍɧɞɚɣəɚɕ ɘɌɝɝɚɕ ɞɑ-

ɗɌ ɔ ɚɒɔɜɑəɔɑɘ ɛɚɐɣɑɜɖɔɎɌɪɞ ɎɌɒəɚɝɞɨ ɛɚ-

əɔɘɌəɔɫ ɛɌɞɚɏɑəɑɞɔɣɑɝɖɔɡ ɘɑɡɌəɔɓɘɚɎ ɎɓɌ-

ɔɘɚɝɎɫɓɔ ȭȬ ɔ ɚɒɔɜɑəɔɫ. ȾɌɖ, Ɏ ɜɌɘɖɌɡ 

əɌɤɑɕ ɜɌɍɚɞɧ ɛɜɚɎɑɐɑəɚ ɔɓɘɑɜɑəɔɑ ɛɗɚɥɌ-

ɐɑɕ ȮȲȾ ɔ ȻȲȾ ɝ ɛɚɘɚɥɨɪ ȸȶȽȾ ɔ ɚɢɑəɑəɧ 

ɔɡ ɎɓɌɔɘɚɝɎɫɓɔ ɝ ɖɗɔəɔɣɑɝɖɔɘɔ ɡɌɜɌɖɞɑɜɔ-

ɝɞɔɖɌɘɔ ȭȬ. Ȯ ɜɑɓɟɗɨɞɌɞɑ ɎɑɗɔɣɔəɌ ɛɗɚɥɌɐɔ 

ȻȲȾ ɚɖɌɓɌɗɌɝɨ ɛɜɚɏəɚɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɚɕ 

ɐɗɫ ɚɢɑəɖɔ ɜɔɝɖɌ əɑɖɚəɞɜɚɗɔɜɟɑɘɚɏɚ ɞɑɣɑ-

əɔɫ ȭȬ (ɛɜɔ ȴȸȾÓ25 ɖɏ/ɘ2) ɔ ɜɔɝɖɌ 

ɚɍɚɝɞɜɑəɔɕ ɓɌɍɚɗɑɎɌəɔɫ (ɛɜɔ ȴȸȾÓ30 

ɖɏ/ɘ2), Ɍ ɛɗɚɥɌɐɔ ȮȲȾ ð ɐɗɫ ɚɢɑəɖɔ ɜɔɝɖɌ 

ɝɜɑɐəɑɞɫɒɑɗɚɏɚ ɔ ɞɫɒɑɗɚɏɚ ɞɑɣɑəɔɫ ȭȬ ɟ 

ɍɚɗɨəɧɡ ȭȬ ɝ ɝɚɛɟɞɝɞɎɟɪɥɔɘ ɚɒɔɜɑəɔɑɘ. 

Ƚɟɘɘɔɜɟɫ, ɝɗɑɐɟɑɞ ɛɚɐɣɑɜɖəɟɞɨ, ɣɞɚ ɚɛɜɑɐɑ-

ɗɑəəɧɕ ɎɖɗɌɐ Ɏ ɚɝɚɍɑəəɚɝɞɔ ɖɗɔəɔɣɑɝɖɚɏɚ 

ɞɑɣɑəɔɫ ȭȬ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɛɚɎɧɤɑəəɧɘ ȴȸȾ 

Ɏəɚɝɔɞ ɖɌɖ ȮȲȾ, ɞɌɖ ɔ ȻȲȾ, ɛɜɔ ɩɞɚɘ ɔɡ 

ɜɚɗɨ Ɏ ɚɞəɚɤɑəɔɔ Ɏɗɔɫəɔɫ əɌ ɜɌɓəɧɑ ɖɗɔəɔ-

ɣɑɝɖɔɑ ɡɌɜɌɖɞɑɜɔɝɞɔɖɔ ȭȬ, ɛɚ-Ɏɔɐɔɘɚɘɟ, 

ɜɌɓɗɔɣɌɑɞɝɫ. ȰɌɗɨəɑɕɤɑɑ ɔɓɟɣɑəɔɑ ɎɚɛɜɚɝɌ 

ɛɚɓɎɚɗɔɞ ɜɌɝɤɔɜɔɞɨ ɛɚəɔɘɌəɔɑ ɘɑɡɌəɔɓɘɚɎ 

ɠɚɜɘɔɜɚɎɌəɔɫ ɠɑəɚɞɔɛɌ ȭȬ ɝ ɚɒɔɜɑəɔɑɘ ɔ 

ɟɝɚɎɑɜɤɑəɝɞɎɚɎɌɞɨ Ɍɗɏɚɜɔɞɘɧ ɐɔɌɏəɚɝɞɔɖɔ 

ɔ ɗɑɣɑəɔɫ ɐɌəəɚɕ ɖɚɘɚɜɍɔɐəɚɝɞɔ. 

ȴɝɞɚɣəɔɖ ɠɔəɌəɝɔɜɚɎɌəɔɫ ɔ ɖɚə-

ɠɗɔɖɞ ɔəɞɑɜɑɝɚɎ. 

ȬɎɞɚɜɧ ɐɌəəɚɕ ɝɞɌɞɨɔ ɛɚɐɞɎɑɜɐɔɗɔ ɚɞ-

ɝɟɞɝɞɎɔɑ ɠɔəɌəɝɚɎɚɕ ɛɚɐɐɑɜɒɖɔ ɔɝɝɗɑɐɚɎɌ-

əɔɫ ɔ ɖɚəɠɗɔɖɞɌ ɔəɞɑɜɑɝɚɎ, ɚ ɖɚɞɚɜɧɡ əɑɚɍ-

ɡɚɐɔɘɚ ɝɚɚɍɥɔɞɨ. 
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EFFECT OF STANDARDIZED UPTAKE VALUE DISCRETIZATION ON RADIOMICS FEATURES OF 

LIVER TUMORS USING 18FDG-PET/CT SCAN 

 

Mahmoud M.A. 1, Shihab M. 2, Saad SS.2, Elhussiny F.2, Houseni M. 1 
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urpose.  In this contribution, we study the dependence of radiomics features extracted from 

18F - fluorodeoxyglucose ð positron emission tomography/computed tomography (18F -FDG 

PET/CT) on different SUV discretization intensity values in patients with liver cancer type 

hepatocellular carcinoma (HCC).  

Materials and methods.  35 radiomic features were extracted from PET images using semiau-

tomatic method through 4  discretization intensity values with number of grey levels = (32, 64, 128, 

256). Determination of bin within dour different. One way analysis of variance (ANOVA) was used to 

obtain whether there is significant difference between radiomics features at the four discretization 

values.  

Results.  By comparing the average and variance of radiomics through the four discretization 

values, only the first order skewness and kurtosis are stable through the different discretization val-

ues, where all the other features  demonstrated significant difference between features in the 4 val-

ues. Spearman correlation coefficient between radiomics features and tumors parameters calculated.  

Conclusion.  The discretization level of 256 have been found to be the optimum discretizatio n 

value to extract the radiomics features.  
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Ȯȷȴɋȹȴȱ ȰȴȽȶȼȱȾȴȳȬɂȴȴ ȽȾȬȹȰȬȼȾȴȳȴȼȺȮȬȹȹȺȯȺ ȶȺɉɀɀȴɂȴȱȹȾȬ  

ȹȬȶȺȻȷȱȹȴɋ ȹȬ ȺȽȺȭȱȹȹȺȽȾȴ ȼȬȰȴȺȸȴȶȴ ȺȻȿɁȺȷȱȵ  

ȻȱɃȱȹȴ Ƚ ȴȽȻȺȷɈȳȺȮȬȹȴȱȸ 18FDG-ȻɉȾ/ȶȾ-ȽȶȬȹȴȼȺȮȬȹȴɋ 

 

Mahmoud M.A. 1, Shihab M. 2, Saad SS.2, Elhussiny F.2, Houseni M. 1 
 

1 ð Ⱥɞɐɑɗɑəɔɑ ɜɌɐɔɚɗɚɏɔɔ, ȹɌɢɔɚəɌɗɨəɧɕ ɔəɝɞɔɞɟɞ ɛɑɣɑəɔ, ȿəɔɎɑɜɝɔɞɑɞ ȸɑəɟɠɔɫ, Ʉɑɍɔə ɉɗɨ-ȶɟɘ, ȱɏɔɛɑɞ 

2 ð ɀɌɖɟɗɨɞɑɞ ɠɔɓɔɖɔ, ɀɌɖɟɗɨɞɑɞ ɑɝɞɑɝɞɎɑəəɧɡ əɌɟɖ, ȿəɔɎɑɜɝɔɞɑɞ ȾɌəɞɌ, ȾɌəɞɌ, ȱɏɔɛɑɞ. 
 

ɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. Ȯ ɩɞɚɕ ɝɞɌɞɨɑ ɘɧ ɔɓɟɣɌɑɘ ɓɌɎɔɝɔɘɚɝɞɨ ɜɌɐɔɚɘɔɣɑɝɖɔɡ ɡɌɜɌɖɞɑɜɔ-

ɝɞɔɖ, ɛɚɗɟɣɑəəɧɡ ɝ ɛɚɘɚɥɨɪ 18F - ɠɞɚɜɐɑɓɚɖɝɔɏɗɪɖɚɓɚ ð ɛɚɓɔɞɜɚəəɚ-ɩɘɔɝɝɔɚəəɚɕ 

ɞɚɘɚɏɜɌɠɔɔ/ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ (18F-ɀȰȯ ȻɉȾ/ȶȾ), ɚɞ ɜɌɓɗɔɣəɧɡ ɓəɌɣɑəɔɕ 

ɔəɞɑəɝɔɎəɚɝɞɔ ɐɔɝɖɜɑɞɔɓɌɢɔɔ SUV ɟ ɛɌɢɔɑəɞɚɎ ɝ ɏɑɛɌɞɚɢɑɗɗɪɗɫɜəɚɕ ɖɌɜɢɔəɚɘɚɕ 

ɞɔɛɌ ɜɌɖɌ ɛɑɣɑəɔ (ȯɂȶ). 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. 35 ɜɌɐɔɚɘɔɣɑɝɖɔɡ ɛɜɔɓəɌɖɚɎ ɍɧɗɔ ɔɓɎɗɑɣɑəɧ ɔɓ ɔɓɚɍɜɌɒɑəɔɕ 

ȻɉȾ ɛɚɗɟɌɎɞɚɘɌɞɔɣɑɝɖɔɘ ɘɑɞɚɐɚɘ ɝ ɛɚɘɚɥɨɪ 4 ɓəɌɣɑəɔɕ ɔəɞɑəɝɔɎəɚɝɞɔ  ɐɔɝɖɜɑɞɔɓɌɢɔɔ  ɝ  ɖɚ- 

P 

ɂ 

ȺȼȴȯȴȹȬȷɈȹȬɋ ȽȾȬȾɈɋ 
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ɗɔɣɑɝɞɎɚɘ ɟɜɚɎəɑɕ ɝɑɜɚɏɚ = (32, 64, 128, 256). Ⱥɐəɚɝɞɚɜɚəəɔɕ ɐɔɝɛɑɜɝɔɚəəɧɕ ɌəɌɗɔɓ (ANOVA) 

ɔɝɛɚɗɨɓɚɎɌɗɝɫ ɐɗɫ ɚɛɜɑɐɑɗɑəɔɫ ɞɚɏɚ, ɝɟɥɑɝɞɎɟɑɞ ɗɔ ɝɟɥɑɝɞɎɑəəɌɫ ɜɌɓəɔɢɌ ɘɑɒɐɟ ɠɟəɖɢɔɫɘɔ 

ɜɌɐɔɚɘɔɖɔ ɛɜɔ ɣɑɞɧɜɑɡ ɓəɌɣɑəɔɫɡ ɐɔɝɖɜɑɞɔɓɌɢɔɔ. 

ȼɑɓɟɗɨɞɌɞɧ. ȽɜɌɎəɔɎɌɫ ɝɜɑɐəɑɑ ɓəɌɣɑəɔɑ ɔ ɐɔɝɛɑɜɝɔɪ ɜɌɐɔɚɘɔɖɔ ɛɚ ɣɑɞɧɜɑɘ ɓəɌɣɑəɔ-

ɫɘ ɐɔɝɖɜɑɞɔɓɌɢɔɔ, ɞɚɗɨɖɚ Ɍɝɔɘɘɑɞɜɔɫ ɔ ɩɖɝɢɑɝɝ ɛɑɜɎɚɏɚ ɛɚɜɫɐɖɌ ɫɎɗɫɪɞɝɫ ɝɞɌɍɔɗɨəɧɘɔ ɛɜɔ 

ɜɌɓɗɔɣəɧɡ ɓəɌɣɑəɔɫɡ ɐɔɝɖɜɑɞɔɓɌɢɔɔ, ɏɐɑ Ɏɝɑ ɚɝɞɌɗɨəɧɑ ɛɜɔɓəɌɖɔ ɛɜɚɐɑɘɚəɝɞɜɔɜɚɎɌɗɔ ɓəɌɣɔ-

ɞɑɗɨəɟɪ ɜɌɓəɔɢɟ ɘɑɒɐɟ ɛɜɔɓəɌɖɌɘɔ Ɏ 4 ɓəɌɣɑəɔɫɡ. ȼɌɝɝɣɔɞɌə ɖɚɩɠɠɔɢɔɑəɞ ɖɚɜɜɑɗɫɢɔɔ Ƚɛɔɜ-

ɘɑəɌ ɘɑɒɐɟ ɚɝɚɍɑəəɚɝɞɫɘɔ ɜɌɐɔɚɘɔɖɔ ɔ ɛɌɜɌɘɑɞɜɌɘɔ ɚɛɟɡɚɗɑɕ. 

ȮɧɎɚɐɧ. ȭɧɗɚ ɟɝɞɌəɚɎɗɑəɚ, ɣɞɚ ɟɜɚɎɑəɨ ɐɔɝɖɜɑɞɔɓɌɢɔɔ 256 ɫɎɗɫɑɞɝɫ ɚɛɞɔɘɌɗɨəɧɘ ɓəɌ-

ɣɑəɔɑɘ ɐɔɝɖɜɑɞɔɓɌɢɔɔ ɐɗɫ ɔɓɎɗɑɣɑəɔɫ ɠɟəɖɢɔɕ ɜɌɐɔɚɘɔɖɔ. 
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ntroduction.  

Positron emission tomography or "PET" 

scanning is the most known nuclear med-

icine test today.  Most PET is based on a 

positron -emitting isotope of f luorine (F -18) 

that is incorporated into a glucose analog called 

fluorodeoxyglucose (FDG) as glucose uptake is 

higher in most cancers, the most used PET tech-

nique in oncology is FDG PET [1].  

 With many types of medical imaging, pa-

tients usually undergo a m ultiplicity imaging 

scans to correlate anatomic and functional details 

and make comparison from this different modali-

ty. Now a day, hybrid imaging is used which de-

pending on combining two different techniques in 

one device like PET/CT and PET/MRI  and many  

fusion images techniques were developed to better 

evaluating to patients diagnosis and treatment[2].  

 Imaging in cancer treatment and diagnosis 

has a great role and advantages as noninvasive 

techniques. Currently with medical imaging revo-

lutions, cancer c an be detect at early stages and 

treatment planning and assessment is possible.  

One of the largest limitations to medical im-

aging in cancer diagnosis is that it depends on the 

naked eye which cannot cover all areas in the im-

ages and may be not accurate. So , radiomics 

which is a new area depending on extracting more 

information from medical imaging through high 

quantitative techniques have been invited for the 

first time by Lambin et al. 2012 and reviewed the 

previous works depending on similar ideas like 

texture analysis [3]  

Radiomics showed a promise way to en-

hance medical diagnosis, However, studies found 

that radiomics values are interchangeable through 

many factors like voxel size [4, 5], reconstruction 

algorithms [6, 7], tumor segmentation methods 

[8], and gray -level discretization [9].  

SUV discretization (i.e. the resampling of 

image intensity values) is one important methodo-

logical aspect.  

Discretization reduces the otherwise infinite 

number of intensity values to a finite range and 

reduces image noise  effectively. The most discreti-

zation way is the use of a fixed number (e.g. 8, 16) 

of distinct resampled values or' bins' to divide the 

spectrum of the SUV image into equally spaced 

intervals before measuring textural characteris-

tics. It leads to distinct  images with different bin 

sizes or pressure resolutions,' depending on the 

SUV set. An alternative discretization approach is 

to resample the picture SUVs in SUV units with a 

set bin size e.g. 0.1, 0.5), maintaining a continu-

ous resolution of tumor intens ities across all pho-

to [10].  

Effect of SUV discretization ton PET -

radiomics have been studied in cervical cancer [6], 

nasopharyngeal carcinoma [8], and non -small cell 

lung cancer (NSCLC) [9]. But according to our 

knowledge, this is no work studied effect o f SUV 

discretization on liver cancer which is the aim of 

this current work.  

Materials and methods.  

Patients.   

A retrospective study included 33 patients 

with proven liver cancer in type hepatocellular 

carcinoma HCC (29 males and   4  females)  with   a  

I 
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range between 39 -77 years. The study was ap-

proved the  institutional review board (IRB), and 

informed consent was waived.  of Average tumors 

maximum diameters = 7.85 cm. Part of this pa-

tient data set was included in our previous study 

[13].  

Imaging techniques . 

The study  performed using a PET/CT scan-

ner model  Siemens Biograph 128_mCT. The pa-

tients were positioned in the PET/CT scanner ap-

proximately after injection of FDG intravenously, 

the patients injected according to their weight by 

0.1 mCi or 3.7 MBq for each Kg. A non -contrast 

CT scan was acquired from th e base of the skull 

to the upper thigh region and used for attenuation 

correction. Images size was 200x200 pixels and 

the slice thickness was 1mm.  

Image processing and analysis . 

The study with performed using a PET/CT 

scanner model Siemens Biograph 128_mC T. The 

patients were placed in the PET / CT scanner for 

approximately 0.1  mCi  or 3.7    MBq  per  kg  after  

 

Fig. 1 Ɍ (ȼɔɝ. 1 Ɍ) 

 

Fig. 1 b (ȼɔɝ. 1 ɍ) 

Fig. 1.     PET scan before ( a) and after ( b) segmentation.  

Patient, male, 74 y.o. HCC.  

ȼɔɝ. 1.   ȻɉȾ-ɝɖɌəɔɜɚɎɌəɔɑ ɐɚ (Ɍ) ɔ ɛɚɝɗɑ (ɍ) ɝɑɏɘɑəɞɌɢɔɔ. 

ȻɌɢɔɑəɞ, ɘɟɒɣɔəɌ, 74 ɏɚɐɌ, ȯɂȶ. 

 

Fig. 2 (ȼɔɝ. 2) 
 

Fig. 2.     The flow work of SUV parameters and radiomics features extraction.  

ȼɔɝ. 2.     ȴɓɚɍɜɌɒɑəɔɑ ɛɚɞɚɖɌ ɛɌɜɌɘɑɞɜɚɎ SUV ɔ Ɏɧɐɑɗɑəɔɑ ɚɝɚɍɑəəɚɝɞɑɕ ɜɌɐɔɚɘɔɖɔ. 

http://www.rejr.ru/





























































































































































