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Ȱɚɜɚɏɔɑ ɖɚɗɗɑɏɔ!  

 

Ȯɧ ɐɑɜɒɔɞɑ Ɏ ɜɟɖɌɡ ɞɜɑɞɔɕ əɚɘɑɜ əɌɤɑɏɚ ɒɟɜəɌɗɌ ɓɌ 2019 

ɏɚɐ.  

Ȯ əɚɘɑɜɑ 23 ɚɜɔɏɔəɌɗɨəɧɡ ɝɞɌɞɨɔ ɔ ɝɗɟɣɌɑɎ ɔɓ ɛɜɌɖɞɔɖɔ, 

ɞɜɔ əɌɟɣəɧɡ ɚɍɓɚɜɌ.  ȴ, ɖɌɖ ɚɍɧɣəɚ, ɍɚɗɨɤɚɑ ɖɚɗɔɣɑɝɞɎɚ ɖɌɣɑ-

ɝɞɎɑəəɧɡ ɔɗɗɪɝɞɜɌɢɔɕ ð ɘɧ əɑɔɓɘɑəəɚ ɛɜɔɐɌɑɘ ɩɞɚɘɟ ɍɚɗɨɤɚɑ 

ɓəɌɣɑəɔɑ. Ȱɗɫ ɗɟɣɑɎɚɏɚ ɐɔɌɏəɚɝɞɌ ɖɌɣɑɝɞɎɑəəɧɑ ɔɗɗɪɝɞɜɌɢɔɔ ɔɘɑ-

ɪɞ ɎɌɒəɑɕɤɑɑ ɓəɌɣɑəɔɑ!  

ȶɌɖ Ɏɧ ɛɚəɔɘɌɑɞɑ, ɎɧɛɟɝɖɌɞɨ Ɏ ɖɌɒɐɚɘ əɚɘɑɜɑ 25-30 əɌɟɣ-

əɧɡ ɝɞɌɞɑɕ ɩɞɚ ɚɣɑəɨ ɝɑɜɨɑɓəɌɫ əɌɏɜɟɓɖɌ ɐɗɫ ɖɚɗɗɑɖɞɔɎɌ ɜɑɐɌɖɢɔɔ. 

Ⱦɜɑɍɟɑɞɝɫ ɍɚɗɨɤɌɫ ɜɌɍɚɞɌ ɝ ɞɑɖɝɞɚɘ, ɛɚɐɛɔɝɫɘɔ ɖ ɜɔɝɟəɖɌɘ, ɛɑɜɑ-

Ɏɚɐɟ ɜɑɓɪɘɑ ɔ ɛɚɐɛɔɝɑɕ əɌ Ɍəɏɗɔɕɝɖɔɕ ɫɓɧɖ, ɛɜɚɎɑɜɖɌ ɝɞɌɞɑɕ Ɏ ɝɔ-

ɝɞɑɘɑ çȬəɞɔɛɗɌɏɔɌɞè ɔ ɞ.ɐ.  ȴɘɑəəɚ ɛɚɩɞɚɘɟ ɫ ɑɥɑ ɜɌɓ ɚɍɜɌɥɌɪɝɨ ɖ 

ɌɎɞɚɜɌɘ ð ɛɜɑɒɐɑ ɣɑɘ ɛɜɔɝɗɌɞɨ Ɏ ɜɑɐɌɖɢɔɪ ɝɞɌɞɨɪ, ɛɚɒɌɗɟɕɝɞɌ, 

ɛɚɝɘɚɞɜɔɞɑ əɌ ɝɌɕɞɑ ɞɜɑɍɚɎɌəɔɫ ɖ ɛɚɐɌɣɑ ɝɞɌɞɑɕ, ɛɜɚɎɑɜɨɞɑ ɚɜɠɚ-

ɏɜɌɠɔɪ, ɓəɌɖɔ ɛɜɑɛɔəɌəɔɫ, ɞɚɣəɚɝɞɨ ɝɝɧɗɚɖ əɌ ɔɝɞɚɣəɔɖɔ ɔ ɚɍɫɓɌ-

ɞɑɗɨəɚ ɛɜɔɎɚɐɔɞɑ ɐɌəəɧɑ əɌ ɓɌɔɘɝɞɎɚɎɌəəɧɑ ɔɗɗɪɝɞɜɌɢɔɔ.  ɉɞɚ 

ɛɚɓɎɚɗɫɑɞ ɝɚɖɜɌɞɔɞɨ ɝɜɚɖ əɌɡɚɒɐɑəɔɫ ɜɟɖɚɛɔɝɔ Ɏ ɜɑɐɌɖɢɔɔ ɔ ɔɓ-

ɍɑɒɌɞɨ ɗɔɤəɑɕ ɛɑɜɑɛɔɝɖɔ ɝ ɌɎɞɚɜɌɘɔ.  Ȼɜɔ ɣɑɞɖɚɕ ɜɌɍɚɞɑ ɌɎɞɚɜɚɎ 

ɝ ɜɟɖɚɛɔɝɫɘɔ, ɖɌɖ ɛɜɌɎɔɗɚ ɝɞɌɞɨɔ ɛɟɍɗɔɖɟɪɞɝɫ Ɏ ɞɑɣɑəɔɑ 2-3 ɘɑɝɫ-

ɢɑɎ. 

ȴ, ɛɚɒɌɗɟɕɝɞɌ, ɛɔɤɔɞɑ əɌɘ. ȸɧ ɡɚɞɔɘ ɟɗɟɣɤɔɞɨ ɜɌɍɚɞɟ 

əɌɤɑɏɚ ɝ ɎɌɘɔ ɒɟɜəɌɗɌ. Ȯɝɑ ɎɌɤɔ ɓɌɘɑɣɌəɔɫ ɔ ɛɜɑɐɗɚɒɑəɔɫ ɚɍ-

ɝɟɒɐɌɪɞɝɫ əɌ ɜɑɐɖɚɗɗɑɏɔɔ.  

ȽɐɑɗɌɑɘ ɒɟɜəɌɗ ɗɟɣɤɑ!!! 

 

ȯɗɌɎəɧɕ ɜɑɐɌɖɞɚɜ  

ȬɖɌɐɑɘɔɖ ȼȬȹ Ƚ.ȶ. ȾɑɜəɚɎɚɕ 
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ȼȺȷɈ 3D ȶȾ Ȯ Ⱥɂȱȹȶȱ ȬȹȺȸȬȷȴȵ ȽȼȱȰȹȱȯȺ ȿɁȬ 

 

ȰɔɌɍ Ɂ.ȸ.1,2, ȯɟɗɫɘɚɎ Ʉ.ȭ.1, ȶɚɜɚɍɖɔə Ȭ.Ƚ.1,  ȶɟɫə Ɋ.Ƚ.1,  

ȻɌɥɔəɔəɌ Ⱥ.Ȭ.1, ȶɚəɐɜɌɞɣɔɖɚɎ Ȱ.Ƚ.1 

 
ɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. ȿɝɚɎɑɜɤɑəɝɞɎɚɎɌəɔɑ ɐɔɌɏəɚɝɞɔɖɔ ɔ ɗɑɣɑəɔɫ ɔɓɚɗɔɜɚɎɌə-

əɧɡ ɌəɚɘɌɗɔɕ ɜɌɓɎɔɞɔɫ ɝɜɑɐəɑɏɚ ɟɡɌ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. ȭɧɗɚ ɔɝɝɗɑɐɚɎɌəɚ 40 ɛɌɢɔɑəɞɚɎ ɝ ɜɌɓɗɔɣəɧɘɔ ɎɔɐɌ-

ɘɔ ɌəɚɘɌɗɔɕ ɜɌɓɎɔɞɔɫ ɝɜɑɐəɑɏɚ ɟɡɌ. Ƚɜɑɐəɔɕ ɎɚɓɜɌɝɞ ɝɚɝɞɌɎɔɗ 30,5 ɗɑɞ. Ȯ 

ɖɌɣɑɝɞɎɑ ɚɝəɚɎəɚɏɚ ɘɑɞɚɐɌ ɔɝɝɗɑɐɚɎɌəɔɫ ɛɜɔɘɑəɫɗɌɝɨ ɝɛɔɜɌɗɨəɌɫ ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚ-

ɏɜɌɠɔɫ Ɏɔɝɚɣəɧɡ ɖɚɝɞɑɕ (ɖɚɘɛɨɪɞɑɜəɧɕ ɞɚɘɚɏɜɌɠ Siemens Somatom Sensation 40), ɓɌ-

ɞɑɘ ɔɝɡɚɐəɧɑ əɌɍɚɜɧ ɐɌəəɧɡ ɍɧɗɔ ɜɑɖɚəɝɞɜɟɔɜɚɎɌəɧ ɝ ɔəɞɑɜɎɌɗɚɘ 0,1 ɘɘ. ȭɧɗɔ ɛɚ-

ɗɟɣɑəɧ ɞɜɑɡɘɑɜəɧɑ ɔɓɚɍɜɌɒɑəɔɫ ɝ ɚɍɦɑɘəɚɕ ɎɔɓɟɌɗɔɓɌɢɔɑɕ (ȺȮ) ɔɓ ɚɜɔɏɔəɌɗɨəɧɡ 2D-

ɐɌəəɧɡ. Ȼɜɔɘɑəɫɗɔɝɨ ɜɌɓɗɔɣəɧɑ ɛɜɚɞɚɖɚɗɧ ɛɚɗɔɛɜɚɑɖɢɔɚəəɧɡ ɚɞɚɍɜɌɒɑəɔɕ ɖɚɝɞəɧɡ 

ɝɞɜɟɖɞɟɜ, ɎɖɗɪɣɌɫ ɖɚɝɞɚɣɖɔ ɔ ɝɞɜɟɖɞɟɜɧ Ɏəɟɞɜɑəəɑɏɚ ɟɡɌ (əɌɛɜɔɘɑɜ, ɟɗɔɞɖɌ, ɛɜɑɐɐɎɑ-

ɜɔɑ, ɛɚɗɟɖɜɟɒəɧɑ ɖɌəɌɗɧ) ɝ ɛɚɝɗɑɐɟɪɥɑɕ 3D-ɜɑɠɚɜɘɌɢɔɑɕ.  

Ȼɜɔ ɌəɌɗɔɓɑ ȶȾ Ɏɔɝɚɣəɧɡ ɖɚɝɞɑɕ ɚɝɚɍɚɑ ɎəɔɘɌəɔɑ ɚɍɜɌɥɌɗɚɝɨ əɌ ɚɝɝɔɖɟɗɫɜəɟɪ 

ɢɑɛɨ, ɔəɞɑɜɛɚɓɔɢɔɪ ɗɔɢɑɎɚɏɚ əɑɜɎɌ, ɚɞɝɟɞɝɞɎɔɑ ɚɖəɌ ɛɜɑɐɐɎɑɜɔɫ.  

ȼɑɓɟɗɨɞɌɞɧ. Ƚ ɛɚɘɚɥɨɪ ɐɌəəɚɏɚ ɘɑɞɚɐɌ  ɍɧɗɔ ɐɔɌɏəɚɝɞɔɜɚɎɌəɧ  ɌəɚɘɌɗɔɔ 

ɝɜɑɐəɑɏɚ ɟɡɌ ɔ ɗɔɢɑɎɚɏɚ əɑɜɎɌ.  ȭɧɗɔ ɝɚɓɐɌəɧ ɔ ɚɞɚɍɜɌɒɑəɧ ɞɜɑɡɘɑɜəɧɑ ɘɚɐɑɗɔ ɚɞ-

ɐɑɗɨəɧɡ ɌəɌɞɚɘɔɣɑɝɖɔɡ ɝɞɜɟɖɞɟɜ Ɏ ɜɌɓəɧɡ ɢɎɑɞɌɡ. ȺɞɚɍɜɌɒɑəɔɑ ɝɚɚɞɎɑɞɝɞɎɟɪɥɔɡ ɌəɌ-

ɞɚɘɔɣɑɝɖɔɡ ɔ ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ ɝɞɜɟɖɞɟɜ ɍɧɗɚ ɚɢɑəɑəɚ Ɏ 2D-ɝɜɑɓɌɡ ɝɑɜɚɕ ɤɖɌɗɧ, 3D-

ɔɓɚɍɜɌɒɑəɔɫɡ ɔ 2D-ɝɜɑɓɌɡ, ɛɚɖɌɓɧɎɌɪɥɔɡ ɝɑɏɘɑəɞɔɜɚɎɌəəɟɪ 2D-ɌəɌɞɚɘɔɪ ɜɌɓəɧɘɔ 

ɢɎɑɞɌɘɔ ɐɗɫ ɖɌɒɐɚɕ ɝɞɜɟɖɞɟɜɧ. 

ȳɌɖɗɪɣɑəɔɑ. 3D ȶȾ ɛɚɓɎɚɗɫɑɞ ɍɚɗɑɑ ɐɑɞɌɗɨəɚ ɚɢɑəɔɞɨ ɌəɌɞɚɘɔɪ Ɏɔɝɚɣəɚɕ ɖɚ-

ɝɞɔ, Ɏ ɞɚɘ ɣɔɝɗɑ ɑɑ ɘɔɖɜɚɌəɌɞɚɘɔɣɑɝɖɔɑ ɝɞɜɟɖɞɟɜɧ,  ɔ ɔɝɛɚɗɨɓɚɎɌɞɨ ɐɗɫ ɚɢɑəɖɔ ɌəɚɘɌ-

ɗɔɕ ɜɌɓɎɔɞɔɫ Ɏɔɝɚɣəɚɕ ɖɚɝɞɔ ɔ ɎɧɍɚɜɌ ɞɌɖɞɔɖɔ ɗɑɣɑəɔɫ. 
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THE ROLE OF 3D CT IN THE EVALUATION OF MIDDLE EAR ANOMALIES 

 

Diab  Kh.M.1,2, Gulyamov  Sh.B.1, Korobkin  A.S.1, Kuyan  Yu.S.1,  

Pashinina O.A. 1, Kondratchikov D. S. 1,2  
 

urpose.  Improve the diagnostic and treatment of isolated malformation of the mi d-

dle ear  

M aterials and methods.  40 patients with various types of middle ear abno rmalities 

were examined. The average age was 30.5 years. As the main research method was used 

Spiral computed tomography of the temporal bones (Siemens Somatom Sensation 40 co m-

puter tom ograph) than the initial data sets were then reconstructed at 0.1 -mm inte rvals. 

Three -dimensional images with VI were obtained from the original 2D data.  

Various protocols of multi -projection display of bony structures were used, including 

bones and struc tures of the inner ear (for example, the cochlea, vestibule, semicircular c a-

nals),  to the 3D reformation.  

In the analysis of CT of the temporal bones, special attention was paid attention to 

the ossicular chain, the interposition of the facial nerve, the absence of the vestibule wi n-

ɂ 

P 
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dow.  

Results.  Using this method were diagnosed anomalies of the middle ear and the fac i-

al nerve . Three -dimensional models of individual anatomical structures were created and 

displayed in different colors. The display of the rel evant anatomical and pathological stru c-

tures was evaluated in 2D grayscale slices, 3D images and 2D slices showing the segmented 

2D anatomy in different colors for each structure.  

Conclusion.  3D CT allows a more detailed assessment of the anatomy of the t em-

poral bone, including its microanatomical structures, and used to evaluate the anomalies of 

the temporal bone and the choice of treatment tactics.  

  

 Keywords: temporal bone, CT, 3D images.  
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ɩɞɚɕ ɝɞɌɞɨɑ ɘɧ ɛɜɑɐɝɞɌɎɗɫɑɘ ɜɚɗɨ 3D 

ȶȾ-ɘɚɐɑɗɔɜɚɎɌəɔɫ Ɏ ɚɢɑəɖɑ ɐɔɌɏəɚ-

ɝɞɔɖɔ ɔ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ ɔɓɚ-

ɗɔɜɚɎɌəəɧɡ ɌəɚɘɌɗɔɕ ɜɌɓɎɔɞɔɫ ɝɜɑɐ-

əɑɏɚ ɟɡɌ.  

Ȼɚɗɟɣɑəɔɑ ɞɜɑɡɘɑɜəɧɡ ȶȾ-ɔɓɚɍɜɌɒɑəɔɕ, 

ɝ ɚɍɦɑɘəɚɕ ɎɔɓɟɌɗɔɓɌɢɔɑɕ (ȺȮ), ɫɎɗɫɑɞɝɫ ɚɐəɚɕ 

ɔɓ ɎɌɒəɧɡ ɎɝɛɚɘɚɏɌɞɑɗɨəɧɡ ɘɑɞɚɐɔɖ ɐɗɫ ɚɢɑə-

ɖɔ ɝɗɚɒəɚɕ ɌəɌɞɚɘɔɔ Ɏɔɝɚɣəɚɕ ɖɚɝɞɔ. Ȼɚɛɑ-

ɜɑɣəɧɑ ɝɜɑɓɧ ɣɌɝɞɚ ɛɚɓɎɚɗɫɪɞ ɍɚɗɑɑ ɞɚɣəɚ ɚɢɑ-

əɔɞɨ ɌəɌɞɚɘɔɣɑɝɖɔɑ ɝɞɜɟɖɞɟɜɧ, ɛɚɝɖɚɗɨɖɟ əɑ-

ɖɚɞɚɜɧɑ ɐɑɞɌɗɔ ɘɚɏɟɞ ɍɧɞɨ ɛɚɞɑɜɫəɧ Ɏ ɜɑɓɟɗɨ-

ɞɌɞɑ ɛɚɝɞɚɍɜɌɍɚɞɖɔ. Ƀɞɚɍɧ ɛɜɚɐɑɘɚəɝɞɜɔɜɚɎɌɞɨ 

ɛɜɑɔɘɟɥɑɝɞɎɌ ɖɚɘɍɔəɔɜɚɎɌəɔɫ ɚɍɚɔɡ ɛɚɐɡɚ-

ɐɚɎ, ɘɧ Ɏɧɛɚɗəɔɗɔ ɖɚɘɛɨɪɞɑɜəɟɪ ɞɚɘɚɏɜɌɠɔɪ 

(ȶȾ) ɛɜɔ ɜɌɓɗɔɣəɧɡ ɌəɚɘɌɗɔɫɡ ɝɜɑɐəɑɏɚ ɟɡɌ ɔ 

3D -ɘɚɐɑɗɔ ɍɧɗɔ ɝɚɚɞəɑɝɑəɧ ɝ ɛɚɛɑɜɑɣəɧɘɔ 

ɝɜɑɓɌɘɔ ȶȾ. ȼɑɖɚəɝɞɜɟɔɜɚɎɌəəɧɑ əɌɍɚɜɧ ɐɌə-

əɧɡ ȶT ɍɧɗɔ ɛɚɗɟɣɑəɧ ɝ ɛɚɘɚɥɨɪ ɘɟɗɨɞɔɝɛɔ-

ɜɌɗɨəɚɕ ȶT. Ȯɚ Ɏɝɑɡ ɝɗɟɣɌɫɡ ɍɧɗɔ ɔɝɛɚɗɨɓɚɎɌəɧ 

ɛɜɚɏɜɌɘɘɧ RadiAnt DICOM Viewer ɔ Vidar 

Dicom Viewer, ɐɗɫ ɝɚɓɐɌəɔɫ 3D-ɘɚɐɑɗɔɜɚɎɌəɔɫ 

ɝɜɑɐəɑɏɚ ɟɡɌ. Ⱦɜɑɡɘɑɜəɧɑ ɘɚɐɑɗɔ ɚɞɐɑɗɨəɧɡ 

ɌəɌɞɚɘɔɣɑɝɖɔɡ ɝɞɜɟɖɞɟɜ ɍɧɗɔ ɚɞɚɍɜɌɒɑəɧ Ɏ 

ɜɌɓɗɔɣəɧɡ ɢɎɑɞɌɡ. 

ȮɔɝɚɣəɌɫ ɖɚɝɞɨ ð ɝɗɚɒəɌɫ ɖɚɘɛɗɑɖɝəɌɫ 

ɝɞɜɟɖɞɟɜɌ, Ɏ əɑɕ ɜɌɝɛɚɗɌɏɌɪɞɝɫ  ɞɌɖɔɑ ɚɜɏɌəɧ 

ɔ ɝɞɜɟɖɞɟɜɧ, ɖɌɖ ɚɜɏɌə ɝɗɟɡɌ ɔ ɜɌɎəɚɎɑɝɔɫ, 

Ɏəɟɞɜɑəəɫɫ ɝɚəəɌɫ Ɍɜɞɑɜɔɫ, ɝɔɏɘɚɎɔɐəɧɕ ɝɔ-

əɟɝ, Ɍ ɞɌɖɒɑ ɛɜɚɡɚɐɔɞ ɜɫɐ ɣɑɜɑɛəɚ-ɘɚɓɏɚɎɧɡ 

əɑɜɎɚɎ (ɛɜɑɐɐɎɑɜəɚ-ɟɗɔɞɖɚɎɧɕ ɔ ɗɔɢɑɎɚɕ əɑ-

ɜɎɧ, ɟɓɑɗ ɞɜɚɕəɔɣəɚɏɚ əɑɜɎɌ, ɎɑɞɎɔ ɍɗɟɒɐɌɪ-

ɥɑɏɚ ɔ ɫɓɧɖɚɏɗɚɞɚɣəɚɏɚ əɑɜɎɚɎ). ȻɚəɔɘɌəɔɑ 

3D -ɎɔɓɟɌɗɔɓɌɢɔɔ ɌəɌɞɚɘɔɣɑɝɖɔɡ ɎɓɌɔɘɚɐɑɕ-

ɝɞɎɔɕ ɑɑ ɖɚɘɛɚəɑəɞɚɎ ɚɞəɚɝɔɞɝɫ ɖ ɎɌɒəɧɘ ɐɔ-

Ɍɏəɚɝɞɔɣɑɝɖɔɘ ɓɌɐɌɣɌɘ.  

ȹɑɖɚɞɚɜɚɑ Ɏɜɑɘɫ əɌɓɌɐ ȶȾ Ɏɔɝɚɣəɧɡ ɖɚ-

ɝɞɑɕ ɔɓ ɌɗɨɞɑɜəɌɞɔɎəɚɏɚ ɛɜɑɎɜɌɞɔɗɝɫ Ɏ ɘɑɞɚɐ 

ɎɧɍɚɜɌ. ȺɝəɚɎəɚɑ ɛɜɑɔɘɟɥɑɝɞɎɚ ȶȾ ð Ɏɚɓɘɚɒ-

əɚɝɞɨ ɛɚɗɟɣɑəɔɫ ɚɐəɚɎɜɑɘɑəəɚɏɚ ɔɓɚɍɜɌɒɑəɔɫ 

ɖɚɝɞəɧɡ ɔ ɘɫɏɖɚɞɖɌəəɧɡ ɝɞɜɟɖɞɟɜ Ɏɔɝɚɣəɚɕ 

ɚɍɗɌɝɞɔ ɔ ɔɡ ɎɓɌɔɘɚɜɌɝɛɚɗɚɒɑəɔɑ.  

Ƚ ɛɚɫɎɗɑəɔɑɘ Ɏ ɖɚəɢɑ 1980-ɡ ɏɏ. ɖɚɘɛɨ-

ɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ Ɏɧɝɚɖɚɏɚ ɜɌɓɜɑɤɑəɔɫ 

ɐɌəəɧɕ ɘɑɞɚɐ ɝɞɌɗ ɤɔɜɚɖɚ ɛɜɔɘɑəɫɞɨɝɫ ɐɗɫ 

ɐɔɌɏəɚɝɞɔɖɔ ɔ ɚɛɜɑɐɑɗɑəɔɫ ɛɚɖɌɓɌəɔɕ ɖ ɗɑɣɑ-

əɔɪ ɛɌɞɚɗɚɏɔɔ Ɏɔɝɚɣəɚɕ ɖɚɝɞɔ. ȶȾ Ɏɔɝɚɣəɧɡ 

ɖɚɝɞɑɕ Ɏɧɝɚɖɚɏɚ ɜɌɓɜɑɤɑəɔɫ əɑ ɞɚɗɨɖɚ ɛɜɑɐ-

ɚɛɜɑɐɑɗɫɑɞ ɞɌɖɞɔɖɟ ɗɑɣɑəɔɫ, Ɏɚɓɘɚɒəɚɝɞɨ ɛɜɚ-

Ɏɑɐɑəɔɫ ɔ ɚɍɦɑɘ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɎɘɑɤɌɞɑɗɨ-

ɝɞɎɌ, əɚ ɔ ɫɎɗɫɑɞɝɫ ɚɝəɚɎəɧɘ ɘɑɞɚɐɚɘ ɐɔɌɏəɚ-

ɝɞɔɖɔ ɌəɚɘɌɗɔɕ ɜɌɓɎɔɞɔɫ Ɏɔɝɚɣəɚɕ ɖɚɝɞɔ [1 - 

8].  

ȬəɌɞɚɘɔɪ ɝɜɑɐəɑɏɚ ɟɡɌ ɔ ɛɜɔɗɑɏɌɪɥɔɡ 

ɝɞɜɟɖɞɟɜ ɝɗɚɒəɚ ɚɢɑəɔɞɨ ɞɚɗɨɖɚ əɌ 2D- ɔɓɚɍ-

ɜɌɒɑəɔɫɡ Ɏ ɛɚɛɑɜɑɣəɧɡ ɝɜɑɓɌɡ. Ⱦɑɘ əɑ ɘɑəɑɑ, 

ɚɍɧɣəɧɑ ɐɎɟɡɘɑɜəɧɑ (2D) ɔɓɚɍɜɌɒɑəɔɫ ɤɔɜɚɖɚ 

ɔɝɛɚɗɨɓɟɪɞɝɫ ɐɗɫ ɎɔɓɟɌɗɔɓɌɢɔɔ ɚɞɐɑɗɨəɧɡ 

ɝɞɜɟɖɞɟɜ Ɏɔɝɚɣəɚɕ ɖɚɝɞɔ.  

Ȯ ɛɚɝɗɑɐəɔɑ ɏɚɐɧ ɐɗɫ ɗɟɣɤɑɕ ɐɑɘɚə-

ɝɞɜɌɢɔɔ ɌəɌɞɚɘɔɔ ɔ ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ ɝɚɝɞɚɫəɔɕ 

ɜɌɓɗɔɣəɧɡ ɝɔɝɞɑɘ ɚɜɏɌəɚɎ əɌ ɚɝəɚɎɌəɔɔ ɐɌə-

əɧɡ ȶȾ ɔɝɛɚɗɨɓɟɪɞ ɞɜɑɡɘɑɜəɧɑ (3D) ɘɟɗɨɞɔɛɗɌ-

əɌɜəɧɑ ɜɑɠɚɜɘɔɜɚɎɌəəɧɑ ɔɓɚɍɜɌɒɑəɔɫ. [15 - 

17].  

ȽɗɚɒəɌɫ, ɘəɚɏɚɛɜɚɝɞɜɌəɝɞɎɑəəɌɫ ɚɜɔ-

ɑəɞɌɢɔɫ ɝɞɜɟɖɞɟɜ Ɏɔɝɚɣəɚɕ ɖɚɝɞɔ ɔ ɔɡ ɎɓɌɔɘɚ-

ɚɞəɚɤɑəɔɑ ɓɌɞɜɟɐəɫɑɞ ɚɢɑəɖɟ ɞɜɑɡɘɑɜəɚɏɚ (3D) 

ɔɓɚɍɜɌɒɑəɔɫ ɐɌəəɚɕ ɚɍɗɌɝɞɔ [9 - 12]. ȽɞɌə-

ɐɌɜɞəɧɑ ɞɚəɖɚɝɜɑɓɚɎɧɑ (əɑ ɍɚɗɑɑ 0,6 ɘɘ) ȶȾ  

ɔɓɚɍɜɌɒɑəɔɫ əɑ ɐɌɪɞ ɣɑɞɖɚɕ ɖɌɜɞɔəɧ ɘɔɖɜɚ-

ɌəɌɞɚɘɔɣɑɝɖɔɡ ɝɞɜɟɖɞɟɜ, ɚɐəɌɖɚ Ɏ ɐɚɛɚɗəɑəɔɑ ɝ 

ɞɜɑɡɘɑɜəɚɕ ɜɑɖɚəɝɞɜɟɖɢɔɑɕ ɛɚɓɎɚɗɫɪɞ ɚɞɚɍ-

ɜɌɒɌɞɨ ɘɔɖɜɚɌəɌɞɚɘɔɣɑɝɖɔɑ ɝɞɜɟɖɞɟɜɧ ɞɌɖɔɑ, 

ɖɌɖ ɖɚɝɞəɌɫ ɝɛɔɜɌɗɨəɌɫ ɛɗɌɝɞɔəɖɌ ɔ ɘɚɐɔɚɗɪɝ 

ɟɗɔɞɖɔ. ȰɌəəɧɑ ɔɓɚɍɜɌɒɑəɔɫ ɘɚɒəɚ ɎɜɌɥɌɞɨ Ɏ 

ɛɜɚɝɞɜɌəɝɞɎɑ ɔ ɌəɌɗɔɓɔɜɚɎɌɞɨ Ɏ ɗɪɍɚɕ ɛɗɚɝɖɚ-

ɝɞɔ, ɣɞɚ ɛɚɓɎɚɗɫɑɞ ɚɢɑəɔɞɨ ɘɚɜɠɚɗɚɏɔɣɑɝɖɔɑ 

ɚɝɚɍɑəəɚɝɞɔ Ɏɔɝɚɣəɚɕ ɖɚɝɞɔ, Ɏ ɞɚɘ ɣɔɝɗɑ ɝɗɟɡɚ-

Ɏɧɑ ɖɚɝɞɚɣɖɔ ɔ ɝɞɜɟɖɞɟɜɧ Ɏəɟɞɜɑəəɑɏɚ ɟɡɌ [13,  

Ȯ 
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14]. ȶɜɚɘɑ ɞɚɏɚ, 3D-ɎɔɓɟɌɗɔɓɌɢɔɫ ȶȾ-

ɔɓɚɍɜɌɒɑəɔɕ ɘɚɒɑɞ ɔɝɛɚɗɨɓɚɎɌɞɨɝɫ ɐɗɫ ɚɢɑəɖɔ 

ɜɌɓɗɔɣəɧɡ ɝɚɝɞɚɫəɔɕ Ɏɔɝɚɣəɚɕ ɖɚɝɞɔ, Ɍ ɔɘɑə-

əɚ: Ɏɜɚɒɐɑəəɧɑ ɛɚɜɚɖɔ ɜɌɓɎɔɞɔɫ, ɝɚɝɟɐɔɝɞɧɑ 

ɌəɚɘɌɗɔɔ, ɎɚɝɛɌɗɔɞɑɗɨəɧɑ ɓɌɍɚɗɑɎɌəɔɫ, əɑɚ-

ɛɗɌɝɞɔɣɑɝɖɔɑ ɝɚɝɞɚɫəɔɫ ɔ ɞɜɌɎɘɧ. Ⱥɍɦɑɘəɧɑ 

ɔɓɚɍɜɌɒɑəɔɫ Ɏ ɐɚɛɚɗəɑəɔɑ ɖ ɝɞɌəɐɌɜɞəɧɘ ɞɚə-

ɖɚɝɜɑɓɚɎɧɘ ȶȾ-ɔɓɚɍɜɌɒɑəɔɫɘ ɛɚɓɎɚɗɫɪɞ ɗɟɣɤɑ 

ɛɚəɫɞɨ ɌəɌɞɚɘɔɪ Ɏɔɝɚɣəɚɕ ɖɚɝɞɔ ɔ ɐɌɪɞ Ɏɚɓ-

ɘɚɒəɚɝɞɨ ɚɢɑəɔɞɨ ɑɑ ɝɚɝɞɚɫəɔɑ, ɞɑɘ ɝɌɘɧɘ ɛɚ-

ɘɚɏɌɫ Ɏ Ɏɧɍɚɜɑ ɞɌɖɞɔɖɔ ɔ ɚɍɦɑɘɌ ɡɔɜɟɜɏɔɣɑ-

ɝɖɚɏɚ ɗɑɣɑəɔɫ [9 - 12,18, 19, 20].  

Ȯ ɛɚɝɗɑɐəɔɑ ɏɚɐɧ ɍɧɗɔ ɛɜɚɎɑɐɑəɧ ɔɝ-

ɝɗɑɐɚɎɌəɔɫ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɜɌɓɗɔɣəɧɡ Ɍɗɏɚ-

ɜɔɞɘɚɎ ɝɍɚɜɌ ɔ ɛɚɝɗɑɐɟɪɥɑɕ ɚɍɜɌɍɚɞɖɔ ɐɌəəɧɡ 

Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɏɚ əɌɛɜɌɎɗɑ-

əɔɫ [26 - 31].  

ȹɑɘəɚɏɔɑ ɔɓ ɩɞɔɡ ɌɗɏɚɜɔɞɘɚɎ ɔɝɛɚɗɨɓɟ-

ɪɞɝɫ Ɏ ɖɌɣɑɝɞɎɑ ɚɍɧɣəɚɏɚ ɖɗɔəɔɣɑɝɖɚɏɚ ɜɟɞɔə-

əɚɏɚ ɚɍɝɗɑɐɚɎɌəɔɫ, ɞɌɖ ɖɌɖ ɛɜɚɢɑɐɟɜɌ ɓɌəɔɘɌɑɞ 

ɘəɚɏɚ Ɏɜɑɘɑəɔ. ȶɜɚɘɑ ɞɚɏɚ, ɍɧɗɚ əɑɝɖɚɗɨɖɚ ɛɚ-

ɛɧɞɚɖ ɛɜɑɐɝɞɌɎɔɞɨ ɝɞɌəɐɌɜɞɔɓɔɜɚɎɌəəɧɑ Ɍɗɏɚ-

ɜɔɞɘɧ ɚɍɝɗɑɐɚɎɌəɔɫ, ɖɚɞɚɜɧɑ ɘɚɏɗɔ ɍɧ ɍɧɞɨ 

ɛɜɔəɫɞɧ ɟɣɜɑɒɐɑəɔɫɘɔ, əɑ ɔɘɑɪɥɔɘɔ ɚɛɧɞɌ Ɏ 

ɞɜɑɡɘɑɜəɚɕ ɎɔɓɟɌɗɔɓɌɢɔɔ Ɏɔɝɚɣəɚɕ ɖɚɝɞɔ.  

Ȯɝɑ ɔɝɝɗɑɐɚɎɌəɔɫ, ɚɛɟɍɗɔɖɚɎɌəəɧɑ ɛɚ 

ɞɜɑɡɘɑɜəɚɕ ɎɔɓɟɌɗɔɓɌɢɔɔ Ɏɔɝɚɣəɚɕ ɖɚɝɞɔ, 

ɛɜɑɐɛɚɗɌɏɌɪɞ ɑɑ ɔɝɛɚɗɨɓɚɎɌəɔɑ Ɏ ɖɌɣɑɝɞɎɑ ɐɚ-

ɛɚɗəɔɞɑɗɨəɚɏɚ ɚɍɝɗɑɐɚɎɌəɔɫ, ɣɞɚ ɟɖɌɓɧɎɌɑɞ əɌ 

ɞɚ, ɣɞɚ ɐɎɟɡɘɑɜəɧɑ ɔɓɚɍɜɌɒɑəɔɫ Ɏɝɑ ɑɥɑ ɔɘɑ-

ɪɞ ɝɎɚɔ ɛɜɑɔɘɟɥɑɝɞɎɌ. Ƚɜɑɐɔ ɩɞɔɡ ɛɜɑɔɘɟ-

ɥɑɝɞɎ, ɍɑɓɟɝɗɚɎəɚ, ɍɚɗɑɑ Ɏɧɝɚɖɚɑ ɖɌɣɑɝɞɎɚ 

ɚɞɚɍɜɌɒɑəɔɫ ɐɑɞɌɗɑɕ ɌəɌɞɚɘɔɔ, ɛɚɝɖɚɗɨɖɟ əɑ-

ɖɚɞɚɜɧɑ ɔɓ əɔɡ ɞɑɜɫɪɞɝɫ Ɏ ɜɑɓɟɗɨɞɌɞɑ ɛɚɝɗɑɐɟ-

ɪɥɑɕ ɚɍɜɌɍɚɞɖɔ ɔɝɡɚɐəɧɡ əɌɍɚɜɚɎ ɐɌəəɧɡ [20, 

32].  

ɂɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. 

ȿɝɚɎɑɜɤɑəɝɞɎɚɎɌəɔɑ ɐɔɌɏəɚɝɞɔɖɔ ɔ ɗɑ-

ɣɑəɔɫ ɔɓɚɗɔɜɚɎɌəəɧɡ ɌəɚɘɌɗɔɕ ɜɌɓɎɔɞɔɫ ɝɜɑɐ-

əɑɏɚ ɟɡɌ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. 

Ȯ ɖɌɣɑɝɞɎɑ ɚɝəɚɎəɚɏɚ ɘɑɞɚɐɌ  ɔɝɝɗɑɐɚɎɌ- 

ȾɌɍɗɔɢɌ ʈ1.  ȬəɚɘɌɗɔɔ ɝɜɑɐəɑɏɚ ɟɡɌ ɔ ɗɔɢɑɎɚɏɚ əɑɜɎɌ, ɐɔɌɏəɚɝɞɔɜɚɎɌəəɧɑ ɝ ɛɚ-

ɘɚɥɨɪ ȶȾ. 

ɸʥʦʤʘʣʠʠ ʩʨʝʜʥʝʛʦ ʫʭʘ ʠ ʣʠʮʝʚʦʛʦ ʥʝʨʚʘ ʧʦ ʜʘʥʥʳʤ ʂʊ N=40 % 

ɻʠʧʦʧʣʘʟʠʷ ʠ ʬʠʢʩʘʮʠʷ ʛʦʣʦʚʢʠ ʤʦʣʦʪʦʯʢʘ ʢ ʢʦʩʪʥʳʤ ʩʪʝʥʢʘʤ ʙʘʨʘʙʘʥ-

ʥʦʡ ʧʦʣʦʩʪʠ ʚ ʦʙʣʘʩʪʠ ʘʪʪʠʢʘ 
2 5Ñ1,41 

ɻʠʧʝʨʧʣʘʟʠʷ ʤʦʣʦʪʦʯʢʘ 1 2,5Ñ1,0 

ʆʪʩʫʪʩʪʚʠʝ ʠʣʠ ʛʠʧʦʧʣʘʟʠʷ ʜʣʠʥʥʦʛʦ ʦʪʨʦʩʪʢʘ ʥʘʢʦʚʘʣʴʥʠ 4 10Ñ2,0 

ʆʪʩʫʪʩʪʚʠʝ ʥʘʢʦʚʘʣʴʥʠ 1 2,5Ñ1,0 

ʉʣʠʷʥʠʝ  ʛʠʧʦʧʣʘʟʠʨʦʚʘʥʥʳʭ ʥʘʢʦʚʘʣʴʥʠ ʩ ʤʦʣʦʪʦʯʢʦʤ ʠ ʬʠʢʩʘʮʠʷ ʠʭ ʚ 

ʘʪʪʠʢʝ 
7 17,5Ñ2,64 

ʋʜʣʠʥʝʥʥʘʷ ʟʘʜʥʷʷ ʥʦʞʢʘ ʩʪʨʝʤʝʥʠ 5 12,5Ñ2,23 

ʆʪʩʫʪʩʪʚʠʝ ʧʝʨʝʜʥʝʡ ʥʦʞʢʠ ʩʪʨʝʤʝʥʠ 2 5Ñ1,41 

ɻʠʧʦʧʣʘʟʠʷ ʩʪʨʝʤʝʥʠ 7 17,5Ñ2,64 

ʆʪʩʫʪʩʪʚʠʝ ʧʝʨʝʜʥʝʡ ʥʦʞʢʠ ʩʪʨʝʤʝʥʠ ʠ ʜʣʠʥʥʦʡ ʥʦʞʢʠ ʥʘʢʦʚʘʣʴʥʠ 1 2,5Ñ1,0 

ʆʪʩʫʪʩʪʚʠʝ ʩʫʧʝʨʩʪʨʫʢʪʫʨ ʩʪʨʝʤʝʥʠ ʠ ʜʣʠʥʥʦʛʦ ʦʪʨʦʩʪʢʘ ʥʘʢʦʚʘʣʴʥʠ 5 12,5Ñ2,23 

ʆʪʩʫʪʩʪʚʠʝ ʛʦʣʦʚʢʠ ʩʪʨʝʤʝʥʠ 1 2,5Ñ1,0 

ʉʣʠʷʥʠʝ ʧʝʨʝʜʥʝʡ ʠ ʟʘʜʥʝʡ ʥʦʞʢʠ ʩʪʨʝʤʝʥʠ 3 7,5Ñ1,73 

ʆʪʩʫʪʩʪʚʠʝ ʩʪʨʝʤʝʥʠ, ʦʢʥʘ ʧʨʝʜʜʚʝʨʠʷ ʠ ʜʣʠʥʥʦʡ ʥʦʞʢʠ ʥʘʢʦʚʘʣʴʥʠ 1 2,5Ñ1,0 

ɸʥʦʤʘʣʠʷ ʨʘʩʧʦʣʦʞʝʥʠʝ ʣʠʮʝʚʦʛʦ ʥʝʨʚʘ 

ʉʫʙʪʦʪʘʣʴʥʦʝ ʥʘʚʠʩʘ
ʠʝ ʣʠʮʝʚʦʛʦ ʥʝʨʚʘ ʥʘʜ ʦʢʥʦʤ ʧʨʝʜʜʚʝʨʠʷ 2 5Ñ1,41 

ʈʘʟʜʚʦʝʥʠʝ ʪʠʤʧʘʥʘʣʴʥʦʛʦ ʩʝʛʤʝʥʪʘ ʣʠʮʝʚʦʛʦ ʥʝʨʚʘ  1 2,5Ñ1,0 

ʊʦʪʘʣʴʥʦʝ ʥʘʚʠʩʘʥʠʝ ʣʠʮʝʚʦʛʦ ʥʝʨʚʘ ʥʘʜ ʦʢʥʦʤ ʧʨʝʜʜʚʝʨʠʷ 1 2,5Ñ1,0 
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əɔɫ ɛɜɔɘɑəɫɗɌɝɨ ɝɛɔɜɌɗɨəɌɫ ɖɚɘɛɨɪɞɑɜəɌɫ 

ɞɚɘɚɏɜɌɠɔɫ Ɏɔɝɚɣəɧɡ ɖɚɝɞɑɕ (ɖɚɘɛɨɪɞɑɜəɧɕ 

ɞɚɘɚɏɜɌɠ Siemens Somatom Sensation 40) ɝɚ 

ɝɗɑɐɟɪɥɔɘɔ ɛɌɜɌɘɑɞɜɌɘɔ: ɖɚɗɗɔɘɌɢɔɫ ð 0,6 

ɘɘ, ɞɚɗɥɔəɌ ɝɑɣɑəɔɫ ð 0,6 ɘɘ, 120 ɖȮɛ, 200 

ɘȬɝ, ɤɌɏ ð 0,8, ɛɚɗɑ ɓɜɑəɔɫ ð 15 ɝɘ,  ɘɌɞɜɔɢɌ ð 

512. ȳɌɞɑɘ ɔɝɡɚɐəɧɑ əɌɍɚɜɧ ɐɌəəɧɡ ɍɧɗɔ ɜɑ-

ɖɚəɝɞɜɟɔɜɚɎɌəɧ ɝ ɔəɞɑɜɎɌɗɚɘ 0,1 ɘɘ. 

ȴɝɝɗɑɐɚɎɌəɔɑ ɛɜɚɎɚɐɔɗɔ Ɏ ɚɞɐɑɗɑəɔɔ ɗɟ-

ɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɀȯȭȿ ȹȶɂȺ ɀȸȭȬ ȼɚɝɝɔɔ. 

ȳɌ ɛɑɜɔɚɐ ɝ 2015 ɛɚ 2018 ɏɏ. Ɏ ɔɝɝɗɑɐɚɎɌəɔɑ 

Ɏɚɤɗɔ 40 ɛɌɢɔɑəɞɚɎ Ɏ ɎɚɓɜɌɝɞɑ ɚɞ 4 ɐɚ 57 ɗɑɞ 

(ɝɜɑɐəɔɕ ɎɚɓɜɌɝɞ 30,5 ɗɑɞ) ɝ ɜɌɓɗɔɣəɧɘɔ ɎɔɐɌ-

ɘɔ ɌəɚɘɌɗɔɕ ɜɌɓɎɔɞɔɫ ɝɜɑɐəɑɏɚ ɟɡɌ. 

2D -ɔɓɚɍɜɌɒɑəɔɫ ɍɧɗɔ ɛɚɗɟɣɑəɧ ɝ ɛɗɚɝ-

ɖɚɝɞɨɪ ɝɖɌəɔɜɚɎɌəɔɫ ɛɌɜɌɗɗɑɗɨəɚ əɔɒəɑɕ ɚɜ-

ɍɔɞɚɘɑɌɞɌɗɨəɚɕ ɗɔəɔɔ. ȶɜɚɘɑ ɞɚɏɚ, ɐɗɫ ɛɚɗɟɣɑ-

əɔɫ 3D-ɜɑɠɚɜɘɔɜɚɎɌəəɧɡ ɔɓɚɍɜɌɒɑəɔɕ ɍɧɗɌ 

ɎɧɛɚɗəɑəɌ ɜɑɖɚəɝɞɜɟɖɢɔɫ çɝɧɜɧɡè ɐɌəəɧɡ. ȭɧ-

ɗɔ ɛɚɗɟɣɑəɧ ɞɜɑɡɘɑɜəɧɑ ɔɓɚɍɜɌɒɑəɔɫ ȺȮ ɔɓ 

ɚɜɔɏɔəɌɗɨəɧɡ 2D-ɐɌəəɧɡ. Ȼɜɔɘɑəɫɗɔɝɨ ɜɌɓ-

ɗɔɣəɧɑ ɛɜɚɞɚɖɚɗɧ ɛɚɗɔɛɜɚɑɖɢɔɚəəɧɡ ɚɞɚɍɜɌ-

ɒɑəɔɕ ɖɚɝɞəɧɡ ɝɞɜɟɖɞɟɜ, ɎɖɗɪɣɌɫ ɖɚɝɞɚɣɖɔ ɔ 

ɝɞɜɟɖɞɟɜɧ Ɏəɟɞɜɑəəɑɏɚ ɟɡɌ (əɌɛɜɔɘɑɜ, ɟɗɔɞɖɌ, 

ɛɜɑɐɐɎɑɜɔɑ, ɛɚɗɟɖɜɟɒəɧɑ ɖɌəɌɗɧ) ɝ ɛɚɝɗɑɐɟɪ-

ɥɑɕ 3D-ɜɑɠɚɜɘɌɢɔɑɕ.  

Ȼɜɔ ɌəɌɗɔɓɑ ȶȾ Ɏɔɝɚɣəɧɡ ɖɚɝɞɑɕ ɚɝɚɍɚɑ 

ɎəɔɘɌəɔɑ ɚɍɜɌɥɌɗɚɝɨ əɌ ɚɝɝɔɖɟɗɫɜəɟɪ ɢɑɛɨ, 

ɔəɞɑɜɛɚɓɔɢɔɪ ɗɔɢɑɎɚɏɚ əɑɜɎɌ, ɚɞɝɟɞɝɞɎɔɑ ɚɖəɌ 

ɛɜɑɐɐɎɑɜɔɫ.  

ȼɑɖɚəɝɞɜɟɔɜɚɎɌəəɧɑ ɐɌəəɧɑ ɍɧɗɔ ɛɚɗɟ-

ɣɑəɧ ɝ ɛɚɘɚɥɨɪ ɘɟɗɨɞɔɝɜɑɓɚɎɚɕ ȶT. Ȼɚɝɗɑɐɟ-

ɪɥɌɫ ɚɍɜɌɍɚɞɖɌ ɎɧɛɚɗəɫɗɌɝɨ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ 

ɛɜɚɏɜɌɘɘəɚɏɚ ɚɍɑɝɛɑɣɑəɔɫ ç3D Slicerè ɝ ɛɜɔɘɑ-

əɑəɔɑɘ ɛɚɜɚɏɚɎɚɕ ɚɍɜɌɍɚɞɖɔ ɔ ɜɟɣəɚɕ ɝɑɏɘɑə-

ɞɌɢɔɔ. Ⱦɜɑɡɘɑɜəɧɑ ɘɚɐɑɗɔ ɚɞɐɑɗɨəɧɡ ɌəɌɞɚɘɔ-

ɣɑɝɖɔɡ ɝɞɜɟɖɞɟɜ ɍɧɗɔ ɝɚɓɐɌəɧ ɔ ɚɞɚɍɜɌɒɑəɧ Ɏ 

ɜɌɓəɧɡ ɢɎɑɞɌɡ. ȺɞɚɍɜɌɒɑəɔɑ ɝɚɚɞɎɑɞɝɞɎɟɪɥɔɡ 

ɌəɌɞɚɘɔɣɑɝɖɔɡ ɔ ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ ɝɞɜɟɖɞɟɜ ɍɧɗɚ 

ɚɢɑəɑəɚ Ɏ 2D-ɝɜɑɓɌɡ ɝɑɜɚɕ ɤɖɌɗɧ, 3D-

ɔɓɚɍɜɌɒɑəɔɫɡ ɔ 2D-ɝɜɑɓɌɡ, ɛɚɖɌɓɧɎɌɪɥɔɡ ɝɑɏ-

ɘɑəɞɔɜɚɎɌəəɟɪ 2D-ɌəɌɞɚɘɔɪ ɜɌɓəɧɘɔ ɢɎɑɞɌ-

ɘɔ ɐɗɫ ɖɌɒɐɚɕ ɝɞɜɟɖɞɟɜɧ. Ƚɚɚɞəɚɤɑəɔɑ 2D-

ɝɜɑɓɚɎ ɝ 3D-ɘɚɐɑɗɫɘɔ ɔ ɎɔɜɞɟɌɗɨəɌɫ ɩəɐɚɝɖɚ-

ɛɔɫ ɛɚɘɚɏɌɪɞ ɚɍɦɑɐɔəɔɞɨ ɛɜɑɔɘɟɥɑɝɞɎɌ ɖɌɒ-

ɐɚɕ ɘɑɞɚɐɔɖɔ.  

ȼɑɓɟɗɨɞɌɞɧ.  

ȴɓ ɜɔɝ. 3, 4, 5 Ɏɔɐəɚ, ɣɞɚ ɚɞɝɟɞɝɞɎɟɑɞ 

ɐɗɔəəɌɫ əɚɒɖɌ əɌɖɚɎɌɗɨəɔ, əɑ ɜɌɓɎɔɞɚ ɝɞɜɑ-

ɘɑɣɖɚ, ɚɞɝɟɞɝɞɎɟɑɞ ɚɖəɚ ɛɜɑɐɐɎɑɜɔɫ (ɌɛɗɌɓɔɫ). 

ȾɔɘɛɌəɌɗɨəɌɫ ɣɌɝɞɨ ɗɔɢɑɎɚɏɚ əɑɜɎɌ ɛɜɚɡɚɐɔɞ 

Ɍɞɔɛɔɣəɚ, Ɏ ɚɍɗɌɝɞɔ processus cochlearformis 

ɗɔɢɑɎɚɕ əɑɜɎ ɜɌɓɐɑɗɫɑɞɝɫ əɌ 2 ɣɌɝɞɔ, ɛɑɜɎɌɫ ɔɓ 

əɔɡ ɛɜɚɡɚɐɔɞ Ɏ əɚɜɘɌɗɨəɚɕ ɞɚɛɚɏɜɌɠɔɔ, ɎɞɚɜɌɫ 

ɛɜɚɡɚɐɔɞ ɛɚɐ ɘɚɗɚɞɚɣɖɚɘ, ɚɞɝɟɞɝɞɎɟɑɞ ɖɚɝɞəɌɫ 

ɝɞɑəɖɌ.  

ȴɓ ɜɔɝ. 6, 7, 8 Ɏɔɐəɚ, ɣɞɚ ɚɞɝɟɞɝɞɎɟɑɞ 

ɐɗɔəəɌɫ əɚɒɖɌ əɌɖɚɎɌɗɨəɔ, əɑ ɜɌɓɎɔɞ ɗɑəɞɔɖɟ-

ɗɫɜəɧɕ ɚɞɜɚɝɞɚɖ. ȾɔɘɛɌəɌɗɨəɌɫ ɣɌɝɞɨ ɗɔɢɑɎɚɏɚ 

əɑɜɎɌ ɛɜɚɡɚɐɔɞ ɞɔɛɔɣəɚ, Ɏ ɖɚɝɞɔ.  

Ⱥɍɝɟɒɐɑəɔɑ. 

ȹɌ ɝɑɏɚɐəɫɤəɔɕ ɐɑəɨ 2D-ɔɓɚɍɜɌɒɑəɔɫ ɔ 

3D -ɎɔɓɟɌɗɔɓɌɢɔɫ Ɏ ɚɝəɚɎəɚɘ ɜɌɝɝɘɌɞɜɔɎɌɪɞɝɫ 

ɖɌɖ əɑɓɌɎɔɝɔɘɧɑ ɘɑɞɚɐɔɖɔ ɔɝɝɗɑɐɚɎɌəɔɫ. ȷɟɣ-

ɤɌɫ ɖɚɜɜɑɗɫɢɔɫ ɩɞɔɡ ɘɚɐɌɗɨəɚɝɞɑɕ ɘɚɒɑɞ ɛɚ-

Ɏɧɝɔɞɨ ɢɑəəɚɝɞɨ ɖɌɖ 2D-ɔɓɚɍɜɌɒɑəɔɕ, ɞɌɖ ɔ 

3D -ɎɔɓɟɌɗɔɓɌɢɔɔ ɐɗɫ ɜɌɐɔɚɗɚɏɔɣɑɝɖɚɕ ɐɔɌɏəɚ-

ɝɞɔɖɔ, ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ  ɛɗɌəɔɜɚɎɌəɔɫ  ɔ  ɚɍɟɣɑ- 

 

ȼɔɝ. 1 (Fig. 1) 

 

ȼɔɝ. 2 (Fig. 2)  

ȼɔɝ. 1,2.     3D-ɘɚɐɑɗɔɜɚɎɌəɔɑ ɝɜɑɐəɑɏɚ ɟɡɌ.  

ȹɚɜɘɌɗɨəɚɑ ɌəɌɞɚɘɔɣɑɝɖɚɑ ɜɌɝɛɚɗɚɒɑəɔɑ ɝɗɟɡɚɎɧɡ ɖɚɝɞɚɣɑɖ. ȸ ð ɘɚɗɚɞɚɣɑɖ, ȹ ð əɌɖɚɎɌɗɨəɫ, Ƚ ð ɝɞɜɑɘɫ, ȺȻ 

ð ɚɖəɚ ɛɜɑɐɐɎɑɜɔɫ, Ⱥȿ ð ɚɖəɚ ɟɗɔɞɖɔ. 

Fig. 1,2.  3D model ing of the middle ear.  

Normal anatomical position of the auditory ossicles. M -malleus, I - incus, S -stape, WV - window vestibule, ȽW- 

cochlear window  
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ȼɔɝ. 3 (Fig. 3) 

 

ȼɔɝ. 4 (Fig. 4) 

 

ȼɔɝ. 5 (Fig. 5)  

ȼɔɝ. 3, 4, 5.      ȬəɚɘɌɗɔɫ ɜɌɓɎɔɞɔɫ əɌɖɚɎɌɗɨəɔ, ɝɞɜɑɘɑəɔ ɔ ɌɛɗɌɓɔɫ ɚɖəɌ ɛɜɑɐɐɎɑɜɔɫ. 

ȼɌɓɐɎɚɑəɔɑ ɞɔɘɛɌəɌɗɨəɚɏɚ ɝɑɏɘɑəɞɌ ɗɔɢɑɎɚɏɚ əɑɜɎɌ. ȸ ð ɘɚɗɚɞɚɣɑɖ, ȹ ð əɌɖɚɎɌɗɨəɫ, ȺȻ ð ɚɖəɚ ɛɜɑɐɐɎɑɜɔɫ, 

ȷȹ ð ɗɔɢɑɎɚɕ əɑɜɎ. 

Fig. 3, 4, 5.   Malformation of the incus, stapes and aplasia of the vestibule window.  

Split tympanic segment of the facial nerve. M -malleus,I - incus, S -stape, WV - window vestibule, FN -facial nerve  

 

ȼɔɝ. 6 (Fig. 6) 

 

ȼɔɝ. 7 (Fig. 7) 

 

ȼɔɝ. 8 (Fig. 8) 

 

ȼɔɝ. 9 (Fig. 9) 

ȼɔɝ. 6,7,8.   ȬəɚɘɌɗɔɫ ɜɌɓɎɔɞɔɫ əɌɖɚɎɌɗɨəɔ (ɚɞɝɟɞɝɞɎɔɑ ɐɗɔəəɚɏɚ ɚɞɜɚɝɞɖɌ əɌɖɚɎɌɗɨəɔ), ɚɞɝɟɞ-

ɝɞɎɔɑ əɌɖɚɎɌɗɨəɚ-ɝɞɜɑɘɑəəɚɏɚ ɝɚɣɗɑəɑəɔɫ. 

Fig. 6,7,8.   Malformation of the incus (the absence of the long process of the incus), the absence of  the 

articulation between the incus and stapes.  

ȼɔɝ. 9.   ȴəɞɜɌɚɛɑɜɌɢɔɚəəɌɫ əɌɡɚɐɖɌ.   

Fig. 9.   Intraoperative find.   
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ȼɔɝ. 10 (Fig. 10) 

 

ȼɔɝ. 11  (Fig. 11)  

 

ȼɔɝ. 12 (Fig. 12) 

 

ȼɔɝ. 13 (Fig. 13) 

ȼɔɝ. 10-13.   ȬəɚɘɌɗɔɫ ɜɌɓɎɔɞɔɫ əɌɖɚɎɌɗɨəɔ ɔ ɝɞɜɑɘɑəɔ (əɑɐɚɜɌɓɎɔɞɔɑ ɗɑəɞɔɖɟɗɫɜəɚɏɚ ɚɞɜɚɝɞɖɌ, 

ɚɞɝɟɞɝɞɎɔɑ ɛɑɜɑɐəɑɕ əɚɒɖɔ ɝɞɜɑɘɑəɔ). 

Fig. 10-13.   Malformation of the incus and stape (hypoplasia of the lenticular process, the absence of the 

anterior crus of stape).  

ȼɔɝ. 13.    ȴəɞɜɌɚɛɑɜɌɢɔɚəəɌɫ əɌɡɚɐɖɌ.  

Fig.  13.    Intraoperative find.   

 

ȼɔɝ. 14 (Fig. 14) 

 

ȼɔɝ. 15 (Fig. 15) 

 

ȼɔɝ. 16 (Fig. 16)  

ȼɔɝ. 14,15,16.   ȬəɚɘɌɗɔɫ ɜɌɓɎɔɞɔɫ ɘɚɗɚɞɚɣɖɌ (ɚɞɝɟɞɝɎɟɑɞ ɖɚɜɚɞɖɔɕ ɚɞɜɚɝɞɚɖ ɘɚɗɚɞɚɣɖɌ). 

ȸ ð ɘɚɗɚɞɚɣɑɖ, ȹ ð əɌɖɚɎɌɗɨəɫ, Ƚ ð ɝɞɜɑɘɫ, ȺȻ ð ɚɖəɚ ɛɜɑɐɐɎɑɜɔɫ, Ⱥȿ ð ɚɖəɚ ɟɗɔɞɖɔ, ȷȹ ð ɗɔɢɑɎɚɕ əɑɜɎ. Ȼɚ-

ɖɌɓɌəɚ ɚɞɝɟɞɝɞɎɔɑ ɜɟɖɚɫɞɖɔ ɔ ɤɑɕɖɔ ɘɚɗɚɞɚɣɖɌ, ɐɗɔəəɌɫ əɚɒɖɌ əɌɖɚɎɌɗɨəɔ ɏɔɛɚɛɗɌɓɔɜɚɎɌəɌ. ȾɔɘɛɌəɌɗɨ-

əɌɫ ɣɌɝɞɨ ɗɔɢɑɎɚɏɚ əɑɜɎɌ ɛɜɚɡɚɐɔɞ Ɍɞɔɛɔɣəɚ, ɝɟɍɞɚɞɌɗɨəɚ əɌɎɔɝɌɑɞ əɌɐ ɚɖəɚɘ ɛɜɑɐɐɎɑɜɔɫ, Ɏ ɖɚɝɞɔ. 

Fig. 14,15,16.    Malformation of  the malleus (the short process of the malleus is missing).  

M-malleus,I - incus, S -stape, WV - window vestibule, ȽW- cochlear window FN -facial nerve.  
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ȼɔɝ. 17 (Fig. 17) 

 

ȼɔɝ. 18  (Fig. 18)  

 

ȼɔɝ. 19 (Fig. 19) 

 

ȼɔɝ. 20 (Fig. 20) 

ȼɔɝ. 17-19.    ȬəɚɘɌɗɔɫ ɜɌɓɎɔɞɔɫ ɘɚɗɚɞɚɣɖɌ ɔ əɌɖɚɎɌɗɨəɔ, Ɏ Ɏɔɐɑ ɖɚəɏɗɚɘɑɜɌɞɌ. 

Fig. 17-19.    Malformation of the malleus and incus in the form of a conglomerate.  

ȼɔɝ. 20.    ȴəɞɜɌɚɛɑɜɌɢɔɚəəɌɫ əɌɡɚɐɖɌ.  

Fig. 20.    Intraoperative find.   

 

ȼɔɝ. 21 (Fig. 21) 

 

ȼɔɝ. 22 (Fig. 22) 

 

ȼɔɝ. 23 (Fig. 23)  

 

ȼɔɝ. 24 (Fig. 24) 

 

ȼɔɝ. 25 (Fig. 25) 

 

ȼɔɝ. 26 (Fig. 26) 

ȼɔɝ. 21-25.    ȸɚɗɚɞɚɣɑɖ ɔ əɌɖɚɎɌɗɨəɫ Ɏ Ɏɔɐɑ ɖɚəɏɗɚɘɑɜɌɞɌ. ȬəɚɘɌɗɔɫ ɜɌɓɎɔɞɔɫ ɝɞɜɑɘɑəɔ. 

ȻɚɖɌɓɌəɧ ɘɚɗɚɞɚɣɑɖ ɔ əɌɖɚɎɌɗɨəɫ Ɏ Ɏɔɐɑ ɖɚəɏɗɚɘɑɜɌɞɌ. ȾɔɘɛɌəɌɗɨəɌɫ ɣɌɝɞɨ ɗɔɢɑɎɚɏɚ əɑɜɎɌ ɛɜɚɡɚɐɔɞ Ɍɞɔ-

ɛɔɣəɚ, ɝɟɍɞɚɞɌɗɨəɚ əɌɎɔɝɌɑɞ əɌɐ ɚɖəɚɘ ɛɜɑɐɐɎɑɜɔɫ, Ɏ ɖɚɝɞɔ. 

Fig. 21-25.     Malleus and incus in the form of a conglomerate. Malformation of stape.  

ȼɔɝ. 26.    ȴəɞɜɌɚɛɑɜɌɢɔɚəəɌɫ əɌɡɚɐɖɌ.  

Fig. 26.    Intraoperative  find .   
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əɔɫ. [21 - 25].  

ɉɞɌ ɐɚɛɚɗəɔɞɑɗɨəɌɫ ɔəɠɚɜɘɌɢɔɫ ɔɘɑɑɞ 

ɜɑɤɌɪɥɑɑ ɓəɌɣɑəɔɑ ɐɗɫ ɖɗɔəɔɢɔɝɞɌ Ɏ ɠɚɜɘɔ-

ɜɚɎɌəɔɔ ɛɜɌɎɔɗɨəɚɕ ɞɌɖɞɔɖɔ ɗɑɣɑəɔɫ [20].   

Ƚ ɖɗɔəɔɣɑɝɖɚɕ ɞɚɣɖɔ ɓɜɑəɔɫ ɎɚɝɝɞɌəɚɎɗɑ-

əɔɑ ɩɞɔɡ ɐɌəəɧɡ Ɏ 2D- ɔ 3D-ɜɑɒɔɘɑ ɚɝɟɥɑɝɞɎ-

ɗɫɑɞɝɫ ɚɞəɚɝɔɞɑɗɨəɚ ɍɧɝɞɜɚ. ȺɏɜɌəɔɣɑəɔɑɘ ɩɞɚ-

ɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɫɎɗɫɑɞɝɫ ɞɚ, ɣɞɚ ɟ əɑɍɚɗɨɤɚɏɚ 

ɣɔɝɗɌ ɛɌɢɔɑəɞɚɎ ɘɚɒəɚ ɐɚɝɞɔɣɨ ɚɞəɚɝɔɞɑɗɨəɚ 

Ɏɧɝɚɖɟɪ ɞɚɣəɚɝɞɨ ɚɍəɌɜɟɒɑəɔɫ əɑɓəɌɣɔɞɑɗɨ-

əɧɡ ɌəɚɘɌɗɔɕ ɝɜɑɐəɑɏɚ ɟɡɌ ɔ ɝɐɑɗɌɞɨ ɚɛɜɑɐɑ-

ɗɑəəɧɑ ɛɜɌɎɔɗɨəɧɑ ɎɧɎɚɐɧ. 

ȳɌɖɗɪɣɑəɔɑ. 

Ȯ əɌɤɑɕ ɝɞɌɞɨɑ ɘɧ ɚɍɝɟɐɔɗɔ ɔ ɛɜɚɔɗɗɪ-

ɝɞɜɔɜɚɎɌɗɔ ɜɚɗɨ 3D-ɎɔɓɟɌɗɔɓɌɢɔɔ Ɏ ɚɢɑəɖɑ ɖɌɖ 

əɚɜɘɌɗɨəɚɕ ɌəɌɞɚɘɔɔ, ɞɌɖ ɔ ɌəɚɘɌɗɔɕ ɜɌɓɎɔ-

ɞɔɫ Ɏɔɝɚɣəɚɕ ɖɚɝɞɔ. Ƚɛɚɝɚɍəɚɝɞɨ ɍɧɝɞɜɚ ɛɜɑ-

ɚɍɜɌɓɚɎɧɎɌɞɨ ɩɞɔ ɔɓɚɍɜɌɒɑəɔɫ Ɏ əɑɝɖɚɗɨɖɔɡ 

ɛɜɚɑɖɢɔɫɡ ɔ ɔɓɘɑəɫɞɨ ɔɡ ɛɜɚɝɞɜɌəɝɞɎɑəəɟɪ 

ɚɜɔɑəɞɌɢɔɪ ɛɚɓɎɚɗɫɑɞ ɍɚɗɑɑ ɐɑɞɌɗɨəɚ ɚɢɑəɔɞɨ 

ɌəɌɞɚɘɔɪ Ɏɔɝɚɣəɚɕ ɖɚɝɞɔ, Ɏ ɞɚɘ ɣɔɝɗɑ ɑɑ ɘɔɖ-

ɜɚɌəɌɞɚɘɔɣɑɝɖɔɑ ɝɞɜɟɖɞɟɜɧ  ɔ ɔɝɛɚɗɨɓɚɎɌɞɨ 

ɐɗɫ ɚɢɑəɖɔ ɌəɚɘɌɗɔɕ ɜɌɓɎɔɞɔɫ Ɏɔɝɚɣəɚɕ ɖɚɝɞɔ 

ɔ ɎɧɍɚɜɌ ɞɌɖɞɔɖɔ ɗɑɣɑəɔɫ.   

ȴɝɞɚɣəɔɖ ɠɔəɌəɝɔɜɚɎɌəɔɫ ɔ  ɖɚəɠɗɔɖɞ 

ɔəɞɑɜɑɝɚɎ. 

ȬɎɞɚɜɧ ɐɌəəɚɕ ɝɞɌɞɨɔ ɛɚɐɞɎɑɜɐɔɗɔ ɚɞɝɟɞ-

ɝɞɎɔɑ ɠɔəɌəɝɚɎɚɕ ɛɚɐɐɑɜɒɖɔ ɔɝɝɗɑɐɚɎɌəɔɫ ɔ 

ɖɚəɠɗɔɖɞɌ ɔəɞɑɜɑɝɚɎ, ɚ ɖɚɞɚɜɧɡ əɑɚɍɡɚɐɔɘɚ 

ɝɚɚɍɥɔɞɨ.
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ȼɔɝ. 29 (Fig. 29)  

ȼɔɝ. 27-29.   ȯɔɛɚɛɗɌɓɔɫ əɌɖɚɎɌɗɨəɔ, ɝɟɛɑɜɝɞɜɟɖɞɟɜɌ ɝɞɜɑɘɑəɔ ɚɞɝɟɞɝɞɎɟɑɞ, ɛɚɐəɚɒəɌɫ ɛɗɌɝɞɔə-
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Fig. 27-29.    Incus hypoplasia, the stapes superstructure is absent, the stapes footplate is aplased.  

The facial nerve hangs over the projection of the vestibule window, into the bone . The black arrow points to the 

vestibule window.M -malleus,I - incus, S -stape, ȽW- cochlear window.  
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ȺȻɇȾ Ȼȼȴȸȱȹȱȹȴɋ ȸȼȾ Ȯ ȰȴȬȯȹȺȽȾȴȶȱ ȭȺȷȱȳȹȴ ȸȱȹɈȱȼȬ 

 

ȽɞɑɛɌəɚɎɌ ȱ.Ȭ.1, ȮɔɤəɫɖɚɎɌ ȸ.Ȯ.1, ȶɜɪɖɚɎ Ȭ.ȴ.2, ȶɟəɑɗɨɝɖɌɫ ȹ.ȷ.2,  

ȽɎɔɝɞɟɤɖɔə Ȯ.ȸ.3, ȭɔɐɌəɚɎɌ Ȱ.ȭ.3, ɋəɪɤɖɔəɌ ȱ.Ƚ.2, ȬɍɜɌɘɑəɖɚ Ȭ.Ƚ.1 

 
ɚɗɑɓəɨ ȸɑəɨɑɜɌ (ȭȸ) ð ɓɌɍɚɗɑɎɌəɔɑ Ɏəɟɞɜɑəəɑɏɚ ɟɡɌ, ɡɌɜɌɖɞɑɜɔɓɟɪɥɑɑɝɫ ɛɑ-

ɜɔɚɐɔɣɑɝɖɔɘɔ ɛɜɔɝɞɟɛɌɘɔ ɝɔɝɞɑɘəɚɏɚ ɏɚɗɚɎɚɖɜɟɒɑəɔɫ, ɤɟɘɚɘ Ɏ ɟɤɌɡ ɔ ɛɚ-

ɞɑɜɑɔ↑ ɝɗɟɡɌ ɛɚ ɝɑəɝɚəɑɎɜɌɗɨəɚɘɟ ɞɔɛɟ, ɐɔɌɏəɚɓ ɖɚɞɚɜɚɕ ɟɝɞɌəɌɎɗɔɎɌɑɞɝɫ əɌ 

ɚɝəɚɎɌəɔɔ ɚɛɜɑɐɑɗɑəəɧɡ ɖɜɔɞɑɜɔɑɎ. Ȼɜɔ ɩɞɚɘ ɘɑɞɚɐɧ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ Ɏ 

ɩɞɔ ɖɜɔɞɑɜɔɔ əɑ Ɏɡɚɐɫɞ. Ȯ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ ɝɟɥɑɝɞɎɟɪɞ ɐɎɑ ɘɑɞɚɐɔɖɔ ɎɔɓɟɌɗɔɓɌɢɔɔ 

ɏɔɐɜɚɛɝɌ ɗɌɍɔɜɔəɞɌ: ɔəɞɜɌɞɔɘɛɌəɌɗɨəɚɑ ɔ ɎəɟɞɜɔɎɑəəɚɑ ɎɎɑɐɑəɔɑ ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑ-

ɛɌɜɌɞɌ. 

ɂɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. Ⱥɢɑəɔɞɨ Ɏɚɓɘɚɒəɚɝɞɔ ȸȼȾ ɝ ɔəɞɜɌɞɔɘɛɌəɌɗɨəɧɘ ɎɎɑɐɑəɔ-

ɑɘ ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ ɛɜɔ ɖɗɔəɔɣɑɝɖɚɘ ɐɔɌɏəɚɓɑ ɐɚɝɞɚɎɑɜəɚɕ ɍɚɗɑɓəɔ ȸɑəɨɑɜɌ.  

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. ȭɧɗɚ ɚɍɝɗɑɐɚɎɌəɚ 36 ɛɌɢɔɑəɞɚɎ, ɔɓ ɖɚɞɚɜɧɡ ȸȼ-

ɛɜɔɓəɌɖɔ ɏɔɐɜɚɛɝɌ ɗɌɍɔɜɔəɞɌ ɍɧɗɔ ɎɧɫɎɗɑəɧ Ɏ 93% ɝɗɟɣɌɑɎ. Ƚɜɑɐəɔɕ ɎɚɓɜɌɝɞ ð 39 ɗɑɞ, 

ɘɑɐɔɌəɌ 20-71 ɏɚɐ ȴɓ əɔɡ 6 ɘɟɒɣɔə (16%), 30  ɒɑəɥɔə (84%). ȻɜɌɎɚɑ ɟɡɚ ɛɚɜɌɒɌɗɚɝɨ Ɏ 

15 ɝɗɟɣɌɫɡ, ɗɑɎɚɑ ð Ɏ 14, ɐɎɟɝɞɚɜɚəɑɑ ɛɚɜɌɒɑəɔɑ ɔɝɝɗɑɐɚɎɌɗɚɝɨ ɟ 5 ɛɌɢɔɑəɞɚɎ. 

ȳɌɖɗɪɣɑəɔɑ. ȸȼȾ Ɏɔɝɚɣəɧɡ ɖɚɝɞɑɕ ɝ ɖɚəɞɜɌɝɞəɧɘ ɟɝɔɗɑəɔɑɘ ɫɎɗɫɑɞɝɫ əɚɎɧɘ 

ɘɑɞɚɐɚɘ ɔɝɝɗɑɐɚɎɌəɔɫ Ɏəɟɞɜɑəəɑɏɚ ɟɡɌ, ɖɚɞɚɜɧɕ ɛɚɓɎɚɗɫɑɞ ɚɛɜɑɐɑɗɔɞɨ əɌɗɔɣɔɑ ɩəɐɚ-

ɗɔɘɠɌɞɔɣɑɝɖɚɏɚ ɏɔɐɜɚɛɝɌ, ɚɢɑəɔɞɨ ɑɏɚ Ɏɑɗɔɣɔəɟ Ɏɚ Ɏɝɑɡ ɚɞɐɑɗɌɡ Ɏəɟɞɜɑəəɑɏɚ ɟɡɌ ɔ ɐɔ-

əɌɘɔɖɟ ɔɓɘɑəɑəɔɕ ɛɚɝɗɑ ɛɜɚɎɑɐɑəəɚɏɚ ɗɑɣɑəɔɫ. 

 

ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ȸȼȾ, ɩəɐɚɗɔɘɠɌɞɔɣɑɝɖɔɕ ɏɔɐɜɚɛɝ, Ɏɑɝɞɔɍɟɗɫɜəɧɕ ɏɔɐɜɚɛɝ, 
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PRACTICE OF HIGH-FIELD MRI IN THE DIAGNOSIS OF MENIERE'S DISEASE  

 

Stepanova E. A. 1, Vishnyakova M. V.1, Kryukov A. I. 2, Kunelskaya N. L. 2,  

Svistushkin V. M.3, Bedanova D .B.3, Yanyu shkina E.S.2, Abramenko A.S. 1   
 

eniere's disease (MD) is a chronic inner -ear disorder characterized by recurrent 

episodes of vertigo, tinnitus and sensorineural hearing loss, the diagnosis of 

which is established on the basis of certain crite ria not involving  methods of 

radiodiagnostics. Currently there are two methods of  labyrinth hydrops visualization: i n-

traty mpanic and intravenous contrast agent introduction.  

Purpose.  To evaluate the capabilities of intratympanically introduced MRI studi es 

with reliable clinical diagnosis of Meniere's disease.  

Materials and methods.  36 patients were examined, MR signs of labyrinth hydrops 

were revealed in 93% of cases.  

Conclusion.  Contrast enhanced temporal bone MRI is a new method of the inner ear 

stud y, which allows to determine the presence of endolymphatic hydrops, to estimate its 

value in all parts of the inner ear and the dyna mics of changes after treatment . 

  

 Keywords: MRI, endolymphatic hydrops, vestibular hydrops, cochlear hydrops, the 

vestibul e, the cochlea, semicircular canals.  
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ɚɗɑɓəɨ ȸɑəɨɑɜɌ (ȭȸ) - ɓɌɍɚɗɑɎɌəɔɑ 

Ɏəɟɞɜɑəəɑɏɚ ɟɡɌ, ɡɌɜɌɖɞɑɜɔɓɟɪɥɑɑɝɫ 

ɛɑɜɔɚɐɔɣɑɝɖɔɘɔ ɛɜɔɝɞɟɛɌɘɔ ɝɔɝɞɑɘ-

əɚɏɚ ɏɚɗɚɎɚɖɜɟɒɑəɔɫ, ɤɟɘɚɘ Ɏ ɟɤɌɡ 

ɔ ɛɚɞɑɜɑɔ↑ ɝɗɟɡɌ ɛɚ ɝɑəɝɚəɑɎɜɌɗɨəɚɘɟ 

ɞɔɛɟ.  

ȬɘɑɜɔɖɌəɝɖɌɫ ɌɖɌɐɑɘɔɫ ɚɞɚɜɔəɚɗɌɜɔəɏɚ-

ɗɚɏɔɔ ɔ ɡɔɜɟɜɏɔɔ ɏɚɗɚɎɧ ɔ ɤɑɔ (AAO- HNS) ɜɌɓ-

ɜɌɍɚɞɌɗɌ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɑ ɖɜɔɞɑɜɔɔ əɑɝɚɘəɑə-

əɚɔ↑, ɐɚɝɞɚɎɑɜəɚɔ↑, Ɏɑɜɚɫɞəɚɔ↑, Ɏɚɓɘɚɒəɚɔ↑ ȭȸ 

(1972, 1985, 1995 ɏ.ɏ.). ȰɌəəɧɑ ɖɜɔɞɑɜɔɔ Ɏ ɛɚ-

ɝɗɑɐəɔɔ↑ ɜɌɓ ɛɑɜɑɝɘɚɞɜɑəɧ Committee of the 

BaӢraӢny Society, The Japan Society for Equilibrium 

Research, the European Academy of Otology and 

Neurotology (EAONO), the Equilibrium Committee 

of the American Academy of Otolaryngology -Head 

and Neck Surgery (AAO -HNS) and the Korean Ba l-

ance Society 2015 ɏ. [1].   

ȽɚɏɗɌɝəɚ ɝɚɏɗɌɝɔɞɑɗɨəɚɘɟ ɑɎɜɚɛɑɕɝɖɚɘɟ 

ɐɚɖɟɘɑəɞɟ ɛɚ ɐɔɌɏəɚɝɞɔɖɑ ɔ ɗɑɣɑəɔɪ ɍɚɗɑɓəɔ 

ȸɑəɨɑɜɌ 2018 ɏɚɐɌ, ɐɔɌɏəɚɓ çɍɚɗɑɓəɨ ȸɑəɨɑɜɌè 

ɟɝɞɌəɌɎɗɔɎɌɑɞɝɫ əɌ ɚɝəɚɎɌəɔɔ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɡ 

ɖɜɔɞɑɜɔɑɎ. ȰɔɌɏəɚɝɞɔɣɑɝɖɔɘɔ ɖɜɔɞɑɜɔɫɘɔ 

çȹɑɝɚɘəɑəəɚɕ ɍɚɗɑɓəɔ ȸɑəɨɑɜɌè ɫɎɗɫɪɞɝɫ: ɏɔ-

ɝɞɚɗɚɏɔɣɑɝɖɔ ɛɚɐɞɎɑɜɒɐɑəəɧɕ ɩəɐɚɗɔɘɠɌɞɔɣɑ-

ɝɖɔɕ ɏɔɐɜɚɛɝ; ɐɎɌ ɔɗɔ ɍɚɗɑɑ ɛɜɔɝɞɟɛɌ ɏɚɗɚɎɚ-

ɖɜɟɒɑəɔɫ ɛɜɚɐɚɗɒɔɞɑɗɨəɚɝɞɨɪ ɍɚɗɑɑ 20 ɘɔəɟɞ 

ɖɌɒɐɧɕ; ɝəɔɒɑəɔɑ ɝɗɟɡɌ, ɛɚɐɞɎɑɜɒɐɑəəɚɑ 

Ɍɟɐɔɚɘɑɞɜɔɑɕ; ɤɟɘ ɔɗɔ ɚɥɟɥɑəɔɑ ɓɌɗɚɒɑəəɚ-

ɝɞɔ Ɏ ɛɚɜɌɒɑəəɚɘ ɟɡɑ; ɚɞɝɟɞɝɞɎɔɑ ɐɜɟɏɔɡ ɛɜɔ-

ɣɔə, ɚɍɦɫɝəɫɪɥɔɡ ɛɑɜɑɣɔɝɗɑəəɧɑ ɝɔɘɛɞɚɘɧ. 

ȶɜɔɞɑɜɔɫɘɔ çɐɚɝɞɚɎɑɜəɚɕ ɍɚɗɑɓəɔ ȸɑəɨɑɜɌè ɫɎ-

ɗɫɪɞɝɫ: ɐɎɌ ɔɗɔ ɍɚɗɑɑ ɛɜɔɝɞɟɛɌ ɏɚɗɚɎɚɖɜɟɒɑ-

əɔɫ ɛɜɚɐɚɗɒɔɞɑɗɨəɚɝɞɨɪ ɍɚɗɑɑ 20 ɘɔəɟɞ ɖɌɒ-

ɐɧɕ; ɝəɔɒɑəɔɑ ɝɗɟɡɌ, ɛɚɐɞɎɑɜɒɐɑəəɚɑ, ɛɚ 

ɖɜɌɕəɑɕ ɘɑɜɑ, ɚɐəɚɖɜɌɞəɚɕ Ɍɟɐɔɚɘɑɞɜɔɑɕ; ɤɟɘ 

ɔɗɔ ɚɥɟɥɑəɔɑ ɓɌɗɚɒɑəəɚɝɞɔ Ɏ ɛɚɜɌɒɑəəɚɘ ɟɡɑ; 

ɚɞɝɟɞɝɞɎɔɑ ɐɜɟɏɔɡ ɛɜɔɣɔə, ɚɍɦɫɝəɫɪɥɔɡ ɛɑɜɑ-

ɣɔɝɗɑəəɧɑ ɝɔɘɛɞɚɘɧ. Ȼɜɔ ɩɞɚɘ ȸȼȾ Ɏɔɝɚɣəɧɡ 

ɖɚɝɞɑɕ əɑ ɘɚɒɑɞ ɍɧɞɨ ɓɌɘɑəɚɕ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɡ 

ɖɜɔɞɑɜɔɑɎ, ɞɌɖ ɖɌɖ əɑ ɞɜɑɍɟɑɞɝɫ ɎɔɓɟɌɗɔɓɌɢɔɫ 

ɝɞɜɟɖɞɟɜ Ɏəɟɞɜɑəəɑɏɚ ɟɡɌ [2]. 

ȮɛɑɜɎɧɑ ɘɑɞɚɐɔɖɟ ȸȼȾ Ɏɔɝɚɣəɚɕ ɖɚɝɞɔ ɝ 

ɢɑɗɨɪ ɎɔɓɟɌɗɔɓɌɢɔɔ ɏɔɐɜɚɛɝɌ ɗɌɍɔɜɔəɞɌ ɛɜɑɐ-

ɗɚɒɔɗ  Nakashima T., Naganawa S. et al. Ɏ 2007 

ɏɚɐɟ [3]. 

Ƚ 2007 ɏ. ɛɚ 2012 ɏ. ɛɜɚɎɚɐɔɘɧɑ ɔɝɝɗɑɐɚ-

ɎɌəɔɫ ɛɜɑɔɘɟɥɑɝɞɎɑəəɚ ɍɧɗɔ əɌɛɜɌɎɗɑəɧ əɌ 

ɚɢɑəɖɟ Ɏɚɓɘɚɒəɚɝɞɔ ɎɔɓɟɌɗɔɓɌɢɔɔ ɩəɐɚɗɔɘɠɌ-

ɞɔɣɑɝɖɚɏɚ ɏɔɐɜɚɛɝɌ, ɚɛɞɔɘɔɓɌɢɔɔ ɝɛɚɝɚɍɚɎ 

ɎɎɑɐɑəɔɫ, ɜɌɓɎɑɐɑəɔɫ ɖɚəɞɜɌɝɞəɚɏɚ ɎɑɥɑɝɞɎɌ ɔ 

ɛɌɜɌɘɑɞɜɚɎ ɝɖɌəɔɜɚɎɌəɔɫ.  

Ȱɗɫ ɚɢɑəɖɔ ɝɞɑɛɑəɔ ɩəɐɚɗɔɘɠɌɞɔɣɑɝɖɚɏɚ 

ɏɔɐɜɚɛɝɌ ɓɌ ɩɞɚ Ɏɜɑɘɫ ɍɧɗɔ ɛɜɑɐɗɚɒɑəɧ ɜɌɓ-

ɗɔɣəɧɑ ɖɗɌɝɝɔɠɔɖɌɢɔɔ ɔ ɖɜɔɞɑɜɔɔ ɚɢɑəɖɔ, 

ɛɜɔɣɑɘ ɝɞɑɛɑəɨ ɏɔɐɜɚɛɝɌ ɟɗɔɞɖɔ ɔ ɛɜɑɐɐɎɑɜɔɫ 

ɍɚɗɨɤɔəɝɞɎɚɘ ɌɎɞɚɜɚɎ ɚɢɑəɔɎɌɗɌɝɨ ɚɞɐɑɗɨəɚ 

[4]. ȽɟɥɑɝɞɎɟɪɞ ɐɎɑ ɘɑɞɚɐɔɖɔ ɎɎɑɐɑəɔɫ ɖɚə-

ɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ:  ɔəɞɜɌɞɔɘɛɌəɌɗɨəɧɕ (ɛɟ-

ɞɑɘ ɔəɦɑɖɢɔɔ ɣɑɜɑɓ ɍɌɜɌɍɌəəɟɪ ɛɑɜɑɛɚəɖɟ) ɔɗɔ 

ɎəɟɞɜɔɎɑəəɧɕ. ȻɜɑɔɘɟɥɑɝɞɎɚɘ ɔəɞɜɌɞɔɘ-

ɛɌəɌɗɨəɚɏɚ ɎɎɑɐɑəɔɫ ɫɎɗɫɑɞɝɫ ɛɚɗɟɣɑəɔɑ ɍɚɗɑɑ 

ɣɑɞɖɚɏɚ ɔɓɚɍɜɌɒɑəɔɫ ɓɌ ɝɣɑɞ ɗɚɖɌɗɨəɚɏɚ ɖɚə-

ɞɜɌɝɞɔɜɚɎɌəɔɫ. Ȼɜɔ ɔəɞɜɌɞɔɘɛɌəɌɗɨəɚɘ ɎɎɑ-

ɐɑəɔɔ ɖɚəɞɜɌɝɞəɚɏɚ ɎɑɥɑɝɞɎɌ ɛɜɑɐɐɎɑɜɔɑ Ɏɚɓ-

ɘɚɒəɚ ɟɎɔɐɑɞɨ ɣɑɜɑɓ 1 ɣɌɝ, ɚɝəɚɎəɚɕ ɓɌɎɔɞɚɖ 

ɟɗɔɞɖɔ ɣɑɜɑɓ 7 ɣɌɝɚɎ, Ɏɑɝɨ ɗɌɍɔɜɔəɞ ð ɝɛɟɝɞɫ 24 

ɣɌɝɌ, ɞɌɖɔɘ ɚɍɜɌɓɚɘ, əɌɔɍɚɗɑɑ ɚɛɞɔɘɌɗɨəɧɘ 

ɛɑɜɔɚɐɚɘ ɚɒɔɐɌəɔɫ ɐɗɫ ɛɜɚɎɑɐɑəɔɫ ɝɌɘɚɏɚ ɔɝ-

ɝɗɑɐɚɎɌəɔɫ ɫɎɗɫɑɞɝɫ 24 ɣɌɝɌ [5]. ȹɑɐɚɝɞɌɞɖɚɘ 

ɐɌəəɚɏɚ ɘɑɞɚɐɌ ɫɎɗɫɑɞɝɫ ɎɔɓɟɌɗɔɓɌɢɔɫ  ɚɐəɚɏɚ  

ɟɡɌ ɔ əɑɚɍɡɚɐɔɘɚɝɞɔ ɎɎɑɐɑəɔɫ ɖɚəɞɜɌɝɞəɚɏɚ 

ɛɜɑɛɌɜɌɞɌ  ɎɜɌɣɚɘ-ɚɞɚɜɔəɚɗɌɜɔəɏɚɗɚɏɚɘ, ɣɞɚ 

ɚɏɜɌəɔɣɔɎɌɑɞ ɑɏɚ ɛɜɔɘɑəɑəɔɑ. 

Ȯ ɚɞɑɣɑɝɞɎɑəəɚɕ ɗɔɞɑɜɌɞɟɜɑ əɑɞ ɐɌəəɧɡ 

ɚɍ ɛɜɔɘɑəɑəɔɔ ȸȼȾ ɝ ɢɑɗɨɪ ɐɔɌɏəɚɝɞɔɖɔ ɍɚ-

ɗɑɓəɔ ȸɑəɨɑɜɌ. ȶɜɚɘɑ ɞɚɏɚ, ɐɚ ɝɔɡ ɛɚɜ Ɏ ɘɔɜɚ-

Ɏɚɕ ɗɔɞɑɜɌɞɟɜɑ əɑɞ ɑɐɔəɚɏɚ ɘəɑəɔɫ ɚ ɞɚɘ, ɖɌ-

ɖɌɫ ɔɓ ɘɑɞɚɐɔɖ ɎɎɑɐɑəɔɫ ɫɎɗɫɑɞɝɫ ɛɜɑɐɛɚɣɞɔ-

ɞɑɗɨəɑɑ.   

ɂɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. 

Ⱥɢɑəɔɞɨ Ɏɚɓɘɚɒəɚɝɞɔ ȸȼȾ ɔɝɝɗɑɐɚɎɌəɔɫ 

ɝ ɔəɞɜɌɞɔɘɛɌəɌɗɨəɧɘ ɎɎɑɐɑəɔɑɘ ɖɚəɞɜɌɝɞəɚɏɚ 

ɛɜɑɛɌɜɌɞɌ ɛɜɔ ɖɗɔəɔɣɑɝɖɚɘ ɐɔɌɏəɚɓɑ ɐɚɝɞɚ-

Ɏɑɜəɚɕ ɍɚɗɑɓəɔ ȸɑəɨɑɜɌ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ.  

ȹɌ ȸȼȾ əɌɛɜɌɎɗɫɗɔɝɨ ɛɌɢɔɑəɞɧ ɝ ɖɗɔəɔ-

ɣɑɝɖɔɘ ɐɔɌɏəɚɓɚɘ ɐɚɝɞɚɎɑɜəɚɕ ɍɚɗɑɓəɔ ȸɑəɨɑ-

ɜɌ.  Ȯɝɑ ɛɌɢɔɑəɞɌɘ ɛɜɚɔɓɎɚɐɔɗɚɝɨ ɔəɞɜɌɞɔɘ-

ɛɌəɌɗɨəɚɑ  ɎɎɑɐɑəɔɑ 1,0 ɘɗ ɎɚɝɨɘɔɖɜɌɞəɚ ɜɌɓ-

Ɏɑɐɑəəɚɏɚ ɖɚəɞɜɌɝɞəɚɏɚ ɝɜɑɐɝɞɎɌ ɐɗɫ ȸȼȾ (ɏɌ-

ɐɚɐɔɌɘɔɐ), ɛɚɗɚɒɑəɔɑ Ɏ ɛɚɖɚɑ ɍɚɗɨəɚɏɚ Ɏ ɞɑɣɑ-

əɔɑ 45 ɘɔəɟɞ ɛɚɝɗɑ ɎɎɑɐɑəɔɫ ɖɚəɞɜɌɝɞəɚɏɚ 

ɝɜɑɐɝɞɎɌ. Ƀɑɜɑɓ 24 ɣɌɝɌ ɛɌɢɔɑəɞɟ ɛɜɚɎɚɐɔɗɚɝɨ 

ɔɝɝɗɑɐɚɎɌəɔɑ əɌ ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɚɘ ɞɚɘɚ-

ɏɜɌɠɑ Philips Achieve ɝ ɝɔɗɚɕ ɘɌɏəɔɞəɚɏɚ ɛɚɗɫ 3 

Ⱦɗ. Ȯɧɛɚɗəɫɗɝɫ ɗɚɖɌɗɌɕɓɑɜ, ɓɌɞɑɘ ɌɖɝɔɌɗɨəɧɑ ɔ 

ɖɚɜɚəɌɜəɧɑ Ⱦ2-Ȯȴ  ɞɚəɖɔɘɔ ɝɜɑɓɌɘɔ ɛɚ 2 ɘɘ 

ɐɗɫ ɌəɌɞɚɘɔɣɑɝɖɚɕ ɚɜɔɑəɞɌɢɔɔ. ȰɌɗɑɑ ɛɚ əɔɘ 

ɝɞɜɚɔɗɔɝɨ  ɛɜɌɎɔɗɨəɚ ɌəɌɞɚɘɔɣɑɝɖɔ ɚɜɔɑəɞɔɜɚ- 

ȭ 
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ɎɌəəɧɑ ɚɞəɚɝɔɞɑɗɨəɚ ɗɌɞɑɜɌɗɨəɚɏɚ ɛɚɗɟɖɜɟɒəɚ-

ɏɚ ɖɌəɌɗɌ Ⱦ2-Ȯȴ ɐɗɫ ɎɔɓɟɌɗɔɓɌɢɔɔ əɌɖɚɛɗɑəɔɫ 

ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ Ɏ ɗɔɖɎɚɜəɧɡ ɛɜɚ-

ɝɞɜɌəɝɞɎɌɡ, ɛɑɜɔɗɔɘɠɌɞɔɣɑɝɖɚɘ ɛɜɚɝɞɜɌəɝɞɎɑ 

(Ⱦ2Drive HR, bFFE,) ɔ Ⱦ1-Ȯȴ (e-Thrieve T1). Ȼɚ-

ɐɜɚɍəɧɕ ɛɜɚɞɚɖɚɗ ɝɖɌəɔɜɚɎɌəɔɫ ɛɜɑɐɝɞɌɎɗɑə Ɏ 

ɞɌɍɗɔɢɑ ʈ1, ɏɐɑ ɐɌəɧ ɘɚɐɔɠɔɢɔɜɚɎɌəəɧɑ ɓəɌ-

ɣɑəɔɫ ɛɌɜɌɘɑɞɜɚɎ ɝɖɌəɔɜɚɎɌəɔɫ, ɛɚɓɎɚɗɫɪɥɔɑ 

Ɏɧɛɚɗəɫɞɨ ɔɝɝɗɑɐɚɎɌəɔɑ ɝ əɌɔɘɑəɑɑ Ɏɚɓɘɚɒ-

əɧɘ Ɏɜɑɘɑəɑɘ ɝɖɌəɔɜɚɎɌəɔɫ, ɟɎɑɗɔɣɑəəɧɘ ɝɚ-

ɚɞəɚɤɑəɔɑɘ ɝɔɏəɌɗ-ɤɟɘ, ɍɚɗɨɤɑɕ ɖɚəɞɜɌɝɞəɚ-

ɝɞɨɪ ɔɓɚɍɜɌɒɑəɔɕ ɔ ɛɜɚɝɞɜɌəɝɞɎɑəəɧɘ ɜɌɓɜɑ-

ɤɑəɔɑɘ. 

ȳɌ ɛɑɜɔɚɐ 2018-2019 ɏɏ. əɌɘɔ ɍɧɗɚ ɚɍɝɗɑ-

ɐɚɎɌəɚ 36 ɛɌɢɔɑəɞɚɎ ɝ ɖɗɔəɔɣɑɝɖɔ ɟɝɞɌəɚɎɗɑə-

əɧɘ ɐɔɌɏəɚɓɚɘ ɍɚɗɑɓəɨ ȸɑəɨɑɜɌ. Ƚɜɑɐəɔɕ Ɏɚɓ-

ɜɌɝɞ ð 39 ɗɑɞ, ɘɑɐɔɌəɌ 20-71 ɏɚɐ ȴɓ əɔɡ 6 ɘɟɒ-

ɣɔə (16%), 30  ɒɑəɥɔə (84%). ȻɜɌɎɚɑ ɟɡɚ ɛɚɜɌ-

ɒɌɗɚɝɨ Ɏ 15 ɝɗɟɣɌɫɡ, ɗɑɎɚɑ ð Ɏ 14, ɐɎɟɝɞɚɜɚəɑɑ 

ɛɚɜɌɒɑəɔɑ ɔɝɝɗɑɐɚɎɌɗɚɝɨ ɟ 5 ɛɌɢɔɑəɞɚɎ.  

ȼɑɓɟɗɨɞɌɞɧ. 

Ȯ ɝɎɚɑɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɘɧ ɛɚɗɨɓɚɎɌɗɔɝɨ 

ɘɚɐɔɠɔɢɔɜɚɎɌəəɚɕ ɘɑɞɚɐɔɖɚɕ ɚɢɑəɖɔ ɝɞɑɛɑəɔ 

ɏɔɐɜɚɛɝɌ. ȺɞɝɟɞɝɞɎɔɑ əɌɖɚɛɗɑəɔɫ ɖɚəɞɜɌɝɞəɚɏɚ 

ɛɜɑɛɌɜɌɞɌ Ɏ ɛɜɑɐɐɎɑɜɔɔ ɔ ɛɚɗɟɖɜɟɒəɧɡ ɖɌəɌ-

ɗɌɡ ɚɢɑəɔɎɌɗɚɝɨ ɖɌɖ ɓəɌɣɔɞɑɗɨəɧɕ ɏɔɐɜɚɛɝ.  

Ȼɜɔ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɔ ɘɑəɑɑ 50% ɛɗɚɥɌ-

ɐɔ ɛɜɑɐɐɎɑɜɔɫ ð ɚɛɜɑɐɑɗɫɗɔ ɟɘɑɜɑəəɧɕ ɛɜɑɐ-

ɐɎɑɜəɧɕ ɏɔɐɜɚɛɝ. Ȼɜɔ ɎɔɓɟɌɗɔɓɌɢɔɔ ɖɚəɞɜɌɝɞ-

əɚɏɚ ɛɜɑɛɌɜɌɞɌ əɌ ɛɗɚɥɌɐɔ ɍɚɗɑɑ 50%, əɚ ɘɑəɑɑ 

70% ɛɗɚɥɌɐɔ ɛɜɑɐɐɎɑɜɔɫ ð ɜɌɝɢɑəɔɎɌɗɔ ɖɌɖ 

əɑɓəɌɣɔɞɑɗɨəɧɕ ɏɔɐɜɚɛɝ. Ȼɜɔ əɌɖɚɛɗɑəɔɔ ɍɚɗɑɑ 

70% ð ɜɌɝɢɑəɔɎɌɗɔ ɖɌɖ ɚɞɝɟɞɝɞɎɔɑ ɛɜɔɓəɌɖɚɎ 

ɏɔɐɜɚɛɝɌ. 

 ȺɢɑəɖɌ ɒɑ ɟɗɔɞɖɚɎɚɏɚ ɏɔɐɜɚɛɝɌ ɚɝɟ-

ɥɑɝɞɎɗɫɗɌɝɨ ɛɚ ɝɞɑɛɑəɔ ɜɌɝɤɔɜɑəɔɫ ɟɗɔɞɖɚɎɚɏɚ 

ɛɜɚɞɚɖɌ ð ɚɞɝɟɞɝɞɎɔɑ ɜɌɝɤɔɜɑəɔɫ ɚɢɑəɔɎɌɗɚɝɨ 

ɖɌɖ ɚɞɝɟɞɝɞɎɔɑ ɛɜɔɓəɌɖɚɎ ɏɔɐɜɚɛɝɌ,  ɜɌɝɤɔɜɑ-

əɔɑ ɝ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ ɣɌɝɞɔ Ɏɑɝɞɔɍɟɗɫɜəɚɕ  

ɗɑɝɞəɔɢɧ ð ɜɌɝɢɑəɔɎɌɗɚɝɨ ɖɌɖ ɟɘɑɜɑəəɧɕ ɏɔɐ-

ɜɚɛɝ, ɚɞɝɟɞɝɞɎɔɑ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ Ɏɑɝɞɔɍɟ-

ɗɫɜəɚɕ ɗɑɝɞəɔɢɧ ɔɗɔ ɒɑ ɛɚɗəɚɝɞɨɪ ɟɗɔɞɖɔ  ɔə-

ɞɑɜɛɜɑɞɔɜɚɎɌɗɚɝɨ ɖɌɖ ɓəɌɣɔɞɑɗɨəɧɕ ɏɔɐɜɚɛɝ.  

Ȯ 3 ɝɗɟɣɌɫɡ əɑ ɍɧɗɚ ɎɧɫɎɗɑəɚ ȸȼ-

ɛɜɔɓəɌɖɚɎ ɛɜɑɐɐɎɑɜəɚɏɚ ɔ ɟɗɔɞɖɚɎɚɏɚ ɏɔɐɜɚɛɝɌ 

(ɜɔɝ. 1). 

Ȯɑɝɞɔɍɟɗɫɜəɧɑ ɔɓɘɑəɑəɔɫ Ɏ Ɏɔɐɑ əɌɜɟ-

ɤɑəɔɫ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ ɛɜɑɐɐɎɑɜɔɫ əɌɍɗɪ-

ɐɌɗɝɫ Ɏ 31 ɝɗɟɣɌɑ (75%), ɛɜɔ ɩɞɚɘ ɜɌɝɤɔɜɑəɔɑ 

ɝɌɖɖɟɗɪɝɌ ɔ ɟɞɜɔɖɟɗɪɝɌ (ɟɘɑɜɑəəɧɑ ɛɜɚɫɎɗɑ-

əɔɫ Ɏɑɝɞɔɍɟɗɫɜəɚɏɚ ɏɔɐɜɚɛɝɌ) əɌɍɗɪɐɌɗɚɝɨ 

ɞɚɗɨɖɚ Ɏ 8 ɝɗɟɣɌɫɡ (19%) (ɜɔɝ. 2). 

ȭɚɗɑɑ ɎɧɜɌɒɑəəɧɑ ɔɓɘɑəɑəɔɫ Ɏ Ɏɔɐɑ ɓəɌ-

ɣɔɞɑɗɨəɚɏɚ (ɍɚɗɑɑ 70% ɚɞ ɛɗɚɥɌɐɔ) ɔɗɔ ɛɚɗəɚɏɚ 

ɚɞɝɟɞɝɞɎɔɫ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ ɛɜɑɐɐɎɑɜɔɫ ɗɌ-

ɍɔɜɔəɞɌ ɚɛɜɑɐɑɗɫɗɔɝɨ Ɏ 27 ɗɌɍɔɜɔəɞɌɡ (66%).  

(ɜɔɝ. 3). 

ȾɌɖɒɑ ɚɢɑəɔɎɌɗɔɝɨ ɖɌəɌɗɨəɧɑ ɛɜɚɫɎɗɑ-

əɔɫ, Ɏ Ɏɔɐɑ ɚɞɝɟɞɝɞɎɔɫ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ ɛɚɗɟ-

ɖɜɟɒəɧɡ ɖɌəɌɗɚɎ: ɚɐəɚɏɚ ð Ɏ 5 ɝɗɟɣɌɫɡ (12%), 

ɐɎɟɡ ð Ɏ 7 ɝɗɟɣɌɫɡ (17%), 3 ð Ɏ 16  ɝɗɟɣɌɫɡ (39%).  

Ȯ ɚɐəɚɘ ɝɗɟɣɌɑ əɌɍɗɪɐɌɗɚɝɨ ɣɌɝɞɔɣəɚɑ ɖɚəɞɜɌ-

ɝɞɔɜɚɎɌəɔɑ Ɏɝɑɡ ɛɚɗɟɖɜɟɒəɧɡ ɖɌəɌɗɚɎ ɓɌ ɝɣɑɞ 

ɜɌɝɤɔɜɑəɔɫ ɩəɐɚɗɔɘɠɌɞɔɣɑɝɖɚɏɚ ɛɜɚɝɞɜɌəɝɞɎɌ 

(ɜɔɝ. 4). 

ȿɗɔɞɖɚɎɧɕ (ɖɚɡɗɑɌɜəɧɕ) ɏɔɐɜɚɛɝ əɌɍɗɪ-

ɐɌɗɝɫ Ɏ 30 ɝɗɟɣɌɫɡ (73%), ɛɜɔ ɩɞɚɘ ɜɌɝɤɔɜɑəɔɑ 

ɟɗɔɞɖɚɎɚɏɚ ɖɌəɌɗɌ ð Ɏ 21 ɝɗɟɣɌɑ (51%), ɚɞɝɟɞ-

ɝɞɎɔɑ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ Ɏɑɝɞɔɍɟɗɫɜəɚɕ ɗɑɝɞ-

əɔɢɧ ð Ɏ 7 ɝɗɟɣɌɫɡ (17%) (ɜɔɝ. 5). 

ȶɚəɞɜɌɝɞɔɜɚɎɌəɔɑ ɌɛɔɖɌɗɨəɚɏɚ ɓɌɎɔɞɖɌ 

ɚɞɝɟɞɝɞɎɚɎɌɗɚ Ɏ ɍɚɗɨɤɔəɝɞɎɑ ɝɗɟɣɌɑɎ (17 ɝɗɟɣɌ-

ɑɎ, 41%), ɌɛɔɖɌɗɨəɚɏɚ ɔ ɝɜɑɐəɑɏɚ ð Ɏ 12 ɝɗɟɣɌɫɡ 

(29%), ɌɛɔɖɌɗɨəɚɏɚ, ɝɜɑɐəɑɏɚ ɔ ɍɌɓɌɗɨəɚɏɚ ɓɌ-

ɎɔɞɖɚɎ ð Ɏ 6 ɝɗɟɣɌɫɡ (14,6%).  

ȿ 7 ɛɌɢɔɑəɞɚɎ ɛɜɚɎɚɐɔɗɝɫ ɖɚəɞɜɚɗɨ ɛɚɝɗɑ  

ȾɌɍɗɔɢɌ ʈ1.     Ȼɜɚɞɚɖɚɗ ɔɝɝɗɑɐɚɎɌəɔɫ. 

Sequence name Plane FOV 

(mm) 

Percent 

FOV 

Matrix 

size 

(FE x 

PE) 

TR TE Echo 

Train 

TI Flip 

angle 

Slice 

thickness 

(mm) 

Spacing 

between 

slices 

(mm) 

NEX/NSA 

1 - T2W_Drive Axial 246 100 426x336 3240 80 24 - 90 2 0 4 

2 - T2W_Drive Cor 246 80 428x330 3466 80 24 - 90 2 0 4 

3 - 

T2W_Drive_HR 

Axial 140 100 264x248 1500 197 40 - 90 0.6 -0.3 1 

4 - 3D_Flair_HR Axial 140 100 232x230 6000 397.7 177 1650 90 0.92 -0.46 8 

5 - e_Trive_HR Axial 140 100 200x200 5.4 2.8 5 - 10 1.2 0.6 12 

6 - B_FFE_HR Axial 140 100 284x283 6.5 2.6 1 - 45 0.6 0.3 4 
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ȼɔɝ. 1 (Fig. 1) 

 

ȼɔɝ. 2 (Fig. 2)  

ȼɔɝ. 1.      ȸȼȾ. 

ȹɚɜɘɌɗɨəɚɑ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑ ɛɜɑɐɐɎɑɜɔɫ, ɛɚɗɟ-

ɖɜɟɒəɧɡ ɖɌəɌɗɚɎ ɔ ɟɗɔɞɖɔ. Ȯ Ɏɔɐɑ ɣɑɜəɧɡ əɑɖɚə-

ɞɜɌɝɞɔɜɟɪɥɔɡɝɫ ɘɑɗɖɔɡ çɛɫɞɑəè Ɏ ɛɜɑɐɐɎɑɜɔɔ Ɏɔɐəɧ 

ɝɌɖɖɟɗɪɝ ɔ ɟɞɜɔɖɟɗɪɝ (ɛɟəɖɞɔɜəɧɑ ɝɞɜɑɗɖɔ), Ɍ ɞɌɖɒɑ 

ɎɑɝɞɔɍɟɗɫɜəɌɫ (ɝɛɗɚɤəɌɫ ɝɞɜɑɗɖɌ) ɔ ɍɌɜɌɍɌəəɌɫ (ɞɚ-

ɣɑɣəɌɫ ɝɞɜɑɗɖɌ) ɗɑɝɞəɔɢɌ ɝɜɑɐəɑɏɚ ɓɌɎɔɞɖɌ ɟɗɔɞɖɔ, 

ɜɌɓɐɑɗɑəəɧɑ ɍɌɓɔɗɫɜəɚɕ ɘɑɘɍɜɌəɚɕ.  

Fig. 1.  MRI. 

Normal contrast enhancement of the vestibule, semici r-

cular canals and cochlea. In the form of black non -

contrasting small òspotsó in the atrium, one can see 

sacculus and ut riculus (dashed arrows), as well as the 

vestibular (solid arrow) and tympani (dotted arrow) sc a-

la of the middle cochlea coil, separated by a basilar 

membrane.  

ȼɔɝ. 2.     ȸȼȾ. 

ȿɘɑɜɑəəɚ  ɎɧɜɌɒɑəəɧɕ ɛɜɑɐɐɎɑɜəɧɕ ɏɔɐɜɚɛɝ ɝɛɜɌ-

ɎɌ. ȼɌɝɤɔɜɑəɔɑ ɝɌɖɖɟɗɪɝɌ ɔ ɟɞɜɔɖɟɗɪɝɌ, ɎɧɜɌɒɌɪ-

ɥɑɑɝɫ Ɏ ɚɞɝɟɞɝɞɎɔɔ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ ɢɑəɞɜɌɗɨəɧɡ 

ɚɞɐɑɗɚɎ ɛɜɑɐɐɎɑɜɔɫ (ɝɞɜɑɗɖɌ). 

Fig. 2.  MRI. 

Moderately pronounced vestibular hydrops on the right. The 

expansion of the sacculus and utriculus, expressed in the ab-

sence of contrast enhancement of the vestibule central sec-

tions (arrow).    

 

ȼɔɝ. 3 (Fig. 3) 

 

ȼɔɝ. 4 (Fig. 4)  

ȼɔɝ. 3.      ȸȼȾ. 

ȳəɌɣɔɞɑɗɨəɚ   ɎɧɜɌɒɑəəɧɕ ɛɜɑɐɐɎɑɜəɧɕ ɏɔɐɜɚɛɝ 

ɝɛɜɌɎɌ. Ȼɚɗəɚɑ ɚɞɝɟɞɝɞɎɔɑ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ ɛɜɑɐ-

ɐɎɑɜɔɫ ɗɌɍɔɜɔəɞɌ (ɝɞɜɑɗɖɌ). 

Fig. 3.  MRI. 

Significantly marked hydrops on the right. The co m-

plete absence of contrast enhancement of the labyri n-

thine vestibule (arrow).  

ȼɔɝ. 4.     ȸȼȾ. 

ȼɌɝɤɔɜɑəɔɑ ɩəɐɚɗɔɘɠɌɞɔɣɑɝɖɚɏɚ ɛɜɚɝɞɜɌəɝɞɎɌ ɛɚ-

ɗɟɖɜɟɒəɧɡ ɖɌəɌɗɚɎ ɗɑɎɚɏɚ ɟɡɌ, ɛɜɚɫɎɗɫɪɥɑɑɝɫ ɖɌɖ 

çɐɎɟɡɖɚəɞɟɜəɚɝɞɨè  ɔɡ, ɝ ɣɑɜɑɐɚɎɌəɔɑɘ ɖɚəɞɜɌɝɞɔɜɟ-

ɪɥɑɏɚɝɫ ɔ əɑɖɚəɞɜɌɝɞɔɜɟɪɥɑɏɚɝɫ çɛɚɗɟɖɚɗɨɢɌè 

(ɝɞɜɑɗɖɔ). 

Fig. 4.  MRI. 

Expansion of the endolymphatic space of the semicircular 

canals of the left ear, manifesting as their ñlimbationò, with 

alternating contrasting and non-contrasting ñ semi-ring ò (ar-

rows).   
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ȼɔɝ. 5 Ɍ (Fig. 5 Ɍ) 

 

ȼɔɝ. 5 ɍ (Fig. 5 b) 

ȼɔɝ. 5.      ȸȼȾ. 

Ɍ -  ȼɌɝɤɔɜɑəɔɑ ɟɗɔɞɖɚɎɚɏɚ ɖɌəɌɗɌ ɝ ɝɟɒɑəɔɑɘ Ɏɑɝɞɔɍɟɗɫɜəɚɕ ɗɑɝɞəɔɢɧ (ɝɞɜɑɗɖɌ).  

ɍ - ȮɧɜɌɒɑəəɚɑ ɜɌɝɤɔɜɑəɔɑ ɟɗɔɞɖɚɎɚɏɚ ɖɌəɌɗɌ ɝ ɛɚɗəɧɘ ɚɞɝɟɞɝɞɎɔɑ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ Ɏɑɝɞɔɍɟɗɫɜəɚɕ ɗɑɝɞ-

əɔɢɧ (ɝɞɜɑɗɖɌ). 

Fig. 5.   MRI.  

a - Expansion of the cochlear canal with narrowing of the scala vestibuli (arrow).  

b - Marked expansion of the cochlear canal with a complete lack of cont rast enhancement of the scala vestibuli 

(arrow).   

ȾɌɍɗɔɢɌ ʈ2.     ȶɗɌɝɝɔɠɔɖɌɢɔɫ ɩəɐɚɗɔɘɠɌɞɔɣɑɝɖɚɏɚ ɏɔɐɜɚɛɝɌ. 

    

 

 ʇʨʝʜʜʚʝʨʠʝ: ʋʣʠʪʢʘ: 

ʆʪʩʫʪʩʪʚʫʝʪ ʆʪʥʦʰʝʥʠʝ ʦʙʲʝʤʘ ʵʥʜʦʣʠʤʬʳ ʢ 

ʦʙʲʝʤʫ ʧʝʨʠʣʠʤʬʳ Ò 1:3 

ʅʝʪ ʩʤʝʱʝʥʠʷ ʤʝʤʙʨʘʥʳ ʈʝʡʩʩʥʝʨʘ  

ʋʤʝʨʝʥʥʳʡ ʛʠʜ-

ʨʦʧʩ 

ʆʪʥʦʰʝʥʠʝ ʦʙʲʝʤʘ ʵʥʜʦʣʠʤʬʳ ʢ 

ʦʙʲʝʤʫ ʧʝʨʠʣʠʤʬʳ> 1:3, Ò1:2 

ʆʙʲʝʤ ʵʥʜʦʣʠʤʬʳ ʥʝ ʧʨʝʚʦʩʭʦʜʠʪ ʦʙʲʝʤʘ 

ʧʝʨʠʣʠʤʬʳ 

ɿʥʘʯʠʪʝʣʴʥʳʡ 

ʛʠʜʨʦʧʩ 

ʆʪʥʦʰʝʥʠʝ ʦʙʲʝʤʘ ʵʥʜʦʣʠʤʬʳ ʢ 

ʦʙʲʝʤʫ ʧʝʨʠʣʠʤʬʳ> 1:2 

ʆʙʲʝʤ ʵʥʜʦʣʠʤʬʳ 

ʧʨʝʚʦʩʭʦʜʠʪ ʦʙʲʝʤ ʧʝʨʠʣʠʤʬʳ 

 

ȾɌɍɗɔɢɌ ʈ3.     ȶɗɌɝɝɔɠɔɖɌɢɔɫ ɩəɐɚɗɔɘɠɌɞɔɣɑɝɖɚɏɚ ɏɔɐɜɚɛɝɌ. 

ʉʪʝʧʝʥʴ ʋʣʠʪʢʦʚʳʡ ʛʠʜʨʦʧʩ ʇʨʝʜʜʚʝʨʥʳʡ ʛʠʜʨʦʧʩ 

1 ʩʪʝʧʝʥʴ (ʫʤʝʨʝʥʥʘʷ) ʋʤʝʨʝʥʥʦʝ ʨʘʩʰʠʨʝʥʠʝ 

ʫʣʠʪʢʦʚʦʛʦ ʧʨʦʪʦʢʘ 

ʋʤʝʨʝʥʥʦʝ ʨʘʩʪʷʞʝʥʠʝ ʩʘʢʢʫʣʶʩʘ 

ʠ/ʠʣʠ ʫʪʨʠʢʫʣʶʩʘ 

2 ʩʪʝʧʝʥʴ (ʚʳʨʘʞʝʥʥʘʷ) ʅʝʚʳʨʘʞʝʥʥʘʷ ʣʝʩʪʥʠʮʘ 

ʧʨʝʜʜʚʝʨʠʷ ʟʘ ʩʯʝʪ ʯʨʝʟ-

ʤʝʨʥʦʛʦ ʨʘʩʪʷʞʝʥʠʷ ʫʣʠʪ-

ʢʦʚʦʛʦ ʧʨʦʪʦʢʘ 

ʇʨʝʜʜʚʝʨʠʝ ʧʦʣʥʦʩʪʴʶ ʟʘʧʦʣʥʝʥʦ ʵʥ-

ʜʦʣʠʤʬʘʪʠʯʝʩʢʠʤ ʧʨʦʩʪʨʘʥʩʪʚʦʤ 
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ɗɑɣɑəɔɫ, ɛɜɔ ɩɞɚɘ ɟ 5 ɍɚɗɨəɧɡ ɚɞɘɑɣɌɗɌɝɨ ɛɚ-

ɗɚɒɔɞɑɗɨəɌɫ ɐɔəɌɘɔɖɌ Ɏ Ɏɔɐɑ ɟɘɑəɨɤɑəɔɫ 

ɛɜɚɫɎɗɑəɔɕ ɏɔɐɜɚɛɝɌ, ɎɧɜɌɒɌɪɥɔɡɝɫ Ɏ ɗɟɣ-

ɤɑɘ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɔ ɗɌɍɔɜɔəɞɌ.  

Ⱥɍɝɟɒɐɑəɔɑ. 

Nakashima et al. Ɏ 2009 ɏɚɐɟ ɛɜɑɐɗɚɒɔɗ 

ɛɚɗɟɖɚɗɔɣɑɝɞɎɑəəɟɪ ɖɗɌɝɝɔɠɔɖɌɢɔɪ ɩəɐɚɗɔɘ-

ɠɌɞɔɣɑɝɖɚɏɚ ɏɔɐɜɚɛɝɌ, ɚɝəɚɎɧɎɌɫɝɨ əɌ ɤɖɌɗɑ 

ȹɌɏɚɫ (ɞɌɍɗ. ʈ2). 

Barath et al. (2014) Ɏ ɝɎɚɑɘ ɔɝɝɗɑɐɚɎɌəɔɔ 

ɎɧɫɎɗɫɗ ɖɚɜɜɑɗɫɢɔɪ ɛɚɗɟɣɑəəɧɡ ȸȼ-ɐɌəəɧɡ ɝ 

ɖɗɔəɔɣɑɝɖɚɕ ɖɌɜɞɔəɚɕ, ɞɌɖɒɑ ɛɜɑɐɗɚɒɔɗ ɐɜɟ-

ɏɟɪ ɖɗɌɝɝɔɠɔɖɌɢɔɪ (ɞɌɍɗ. ʈ3). 

ȸɚɐɔɠɔɢɔɜɚɎɌəəɌɫ ɖɗɌɝɝɔɠɔɖɌɢɔɫ 

G¿rkov R., ɚɝəɚɎɌəəɌɫ əɌ 4-ɍɌɗɗɨəɚɕ ɤɖɌɗɑ 

Likert: 0 ð əɑɞ, 1- ɟɘɑɜɑəəɧɕ, 2 ð ɫɎəɧɕ, 3 ð 

ɣɜɑɓɘɑɜəɧɕ. ȹɑɐɚɝɞɌɞɖɚɘ ɐɌəəɚɕ ɤɖɌɗɧ ɫɎɗɫ-

ɑɞɝɫ ɚɞɝɟɞɝɞɎɔɑ ɣɑɞɖɚɕ ɏɜɌɐɌɢɔɔ ɘɑɒɐɟ ɫɎəɧɘ 

ɔ ɣɜɑɓɘɑɜəɧɘ ɏɔɐɜɚɛɝɚɘ [6]. 

ȸɧ ɔɝɛɚɗɨɓɚɎɌɗɔ ɛɚɗɟɖɚɗɔɣɑɝɞɎɑəəɧɕ ɘɑ-

ɞɚɐ ɐɗɫ ɚɢɑəɖɔ ɛɜɑɐɐɎɑɜəɚɏɚ ɏɔɐɜɚɛɝɌ ɔ ɘɑɞɚɐ 

Barath et al. ɐɗɫ ɚɢɑəɖɔ ɟɗɔɞɖɚɎɚɏɚ ɏɔɐɜɚɛɝɌ. 

ȸɑɞɚɐ ɛɚɗɟɖɚɗɔɣɑɝɞɎɑəəɚɕ ɚɢɑəɖɔ ɏɔɐɜɚɛɝɌ 

ɛɜɑɐɐɎɑɜɔɫ, əɌ əɌɤ Ɏɓɏɗɫɐ ɛɜɑɐɛɚɣɞɔɞɑɗɨəɑɑ, 

ɞɌɖ ɖɌɖ ɫɎɗɫɑɞɝɫ ɍɚɗɑɑ ɚɍɦɑɖɞɔɎəɧɘ.   

ȴɝɡɚɐɫ ɔɓ əɌɤɔɡ ɐɌəəɧɡ, ɛɜɔ əɌɗɔɣɔɔ 

ɖɗɔəɔɖɔ ɍɚɗɑɓəɔ ȸɑəɨɑɜɌ, ȸȼ- ɛɚɐɞɎɑɜɒɐɑəɔɑ 

ɖɚɡɗɑɌɜəɚɏɚ, Ɏɑɝɞɔɍɟɗɫɜəɚɏɚ ɔɗɔ ɝɘɑɤɌəəɚɏɚ 

ɏɔɐɜɚɛɝɌ ɍɧɗɚ ɛɚɗɟɣɑəɚ Ɏ 93% ɝɗɟɣɌɑɎ, ɣɞɚ Ɏ 

ɢɑɗɚɘ ɝɚɎɛɌɐɌɑɞ ɝ ɗɔɞɑɜɌɞɟɜəɧɘɔ ɐɌəəɧɘɔ [7]. 

ȹɌɔɍɚɗɑɑ ɣɌɝɞɚ ɎɝɞɜɑɣɌɑɘɧɘɔ Ɏ əɌɤɑɘ ɔɝɝɗɑ-

ɐɚɎɌəɔɔ ɍɧɗɔ ɎɧɜɌɒɑəəɧɑ Ɏɑɝɞɔɍɟɗɫɜəɧɑ ɔɓ-

ɘɑəɑəɔɫ ɔ ɟɘɑɜɑəəɚ ɎɧɜɌɒɑəəɧɑ ɖɚɡɗɑɌɜəɧɑ 

ɔɓɘɑəɑəɔɫ. ȼɑɒɑ əɌɍɗɪɐɌɗɔɝɨ ɟɘɑɜɑəəɚ ɎɧɜɌ-

ɒɑəəɧɑ Ɏɑɝɞɔɍɟɗɫɜəɧɑ əɌɜɟɤɑəɔɫ ɔ ɎɧɜɌɒɑə-

əɧɑ ɖɚɡɗɑɌɜəɧɑ ɔɓɘɑəɑəɔɫ, ɔɓ ɣɑɏɚ ɘɚɒəɚ ɝɐɑ-

ɗɌɞɨ ɎɧɎɚɐ, ɣɞɚ ɟ ɏɜɟɛɛɧ ɚɍɝɗɑɐɟɑɘɧɡ ɛɌɢɔɑə-

ɞɚɎ ɛɜɔɓəɌɖɔ Ɏɑɝɞɔɍɟɗɫɜəɚɏɚ ɏɔɐɜɚɛɝɌ ɍɧɗɔ 

ɍɚɗɑɑ ɓəɌɣɔɘɧɘɔ. Ȼɚɍɚɣəɧɡ ɩɠɠɑɖɞɚɎ ɝɚ ɝɞɚ-

ɜɚəɧ ɝɗɔɓɔɝɞɚɕ ɚɍɚɗɚɣɖɔ ɝɜɑɐəɑɏɚ ɟɡɌ, Ɍ ɞɌɖɒɑ 

ɝɚ ɝɞɚɜɚəɧ ɐɜɟɏɔɡ ɚɜɏɌəɚɎ ɔ ɝɔɝɞɑɘ əɑ ɎɧɫɎɗɑ-

əɚ. ȸɑɞɚɐ ɘɚɒɑɞ ɍɧɞɨ ɜɑɖɚɘɑəɐɚɎɌə ɐɗɫ ɚɢɑə-

ɖɔ ɝɚɝɞɚɫəɔɫ ɩəɐɚɗɔɘɠɌɞɔɣɑɝɖɚɕ ɝɔɝɞɑɘɧ ɟ 

ɛɌɢɔɑəɞɚɎ ɝ ɐɔɌɏəɚɝɞɔɜɚɎɌəəɚɕ ɍɚɗɑɓəɨɪ ȸɑ-

əɨɑɜɌ.   

ȮɧɎɚɐɧ. 

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɔəɞɜɌɞɔɘɛɌəɌɗɨəɚɑ ɎɎɑ-

ɐɑəɔɑ ɖɚəɞɜɌɝɞəɚɏɚ ɎɑɥɑɝɞɎɌ ɐɗɫ ȸȼȾ Ɏ ɜɑɖɚ-

ɘɑəɐɟɑɘɧɡ ɛɜɚɛɚɜɢɔɫɡ ɍɑɓɚɛɌɝəɚ ɐɗɫ ɝɞɜɟɖɞɟɜ 

ɝɜɑɐəɑɏɚ ɔ Ɏəɟɞɜɑəəɑɏɚ ɟɡɌ. ȸȼȾ Ɏɔɝɚɣəɧɡ ɖɚ-

ɝɞɑɕ ɝ ɖɚəɞɜɌɝɞəɧɘ ɟɝɔɗɑəɔɑɘ ɫɎɗɫɑɞɝɫ əɚɎɧɘ 

ɘɑɞɚɐɚɘ ɔɝɝɗɑɐɚɎɌəɔɫ Ɏəɟɞɜɑəəɑɏɚ ɟɡɌ, ɖɚɞɚ-

ɜɧɕ ɛɚɓɎɚɗɫɑɞ ɚɛɜɑɐɑɗɔɞɨ əɌɗɔɣɔɑ ɩəɐɚɗɔɘɠɌ-

ɞɔɣɑɝɖɚɏɚ ɏɔɐɜɚɛɝɌ, ɚɢɑəɔɞɨ Ɏɑɗɔɣɔəɟ ɩəɐɚ-

ɗɔɘɠɌɞɔɣɑɝɖɚɏɚ ɏɔɐɜɚɛɝɌ Ɏɚ Ɏɝɑɡ ɚɞɐɑɗɌɡ Ɏəɟɞ-

ɜɑəəɑɏɚ ɟɡɌ (ɟɗɔɞɖɌ, ɛɜɑɐɐɎɑɜɔɑ, ɛɚɗɟɖɜɟɒəɧɑ 

ɖɌəɌɗɧ) ɔ ɐɔəɌɘɔɖɟ ɔɓɘɑəɑəɔɕ ɛɚɝɗɑ ɛɜɚɎɑ-

ɐɑəəɚɏɚ ɗɑɣɑəɔɫ.   

ȴɝɞɚɣəɔɖ ɠɔəɌəɝɔɜɚɎɌəɔɫ ɔ  ɖɚəɠɗɔɖɞ 

ɔəɞɑɜɑɝɚɎ. 

ȬɎɞɚɜɧ ɐɌəəɚɕ ɝɞɌɞɨɔ ɛɚɐɞɎɑɜɐɔɗɔ ɚɞɝɟɞ-

ɝɞɎɔɑ ɠɔəɌəɝɚɎɚɕ ɛɚɐɐɑɜɒɖɔ ɔɝɝɗɑɐɚɎɌəɔɫ ɔ 

ɖɚəɠɗɔɖɞɌ ɔəɞɑɜɑɝɚɎ, ɚ ɖɚɞɚɜɧɡ əɑɚɍɡɚɐɔɘɚ 

ɝɚɚɍɥɔɞɨ.
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COMPUTER TOMOGRAPHY IN THE DIAGNOSIS OF ODONTOGENIC  

MAXILLARY SINUSITIS 

 

Serova N.S., Evseeva E.V. 

 
urpose . Determining the possibil ities of modern radiology methods ð multi -slice 

computed tomography (MSCT) and cone -beam computed tomography (CBCT) ð in 

the diagnosis of inflammatory changes in the maxillary sinuses of odontogenic et i-

ology.  

Materials and methods.  The study involved 180 p atients (100%) with maxillary s i-

nusitis b etween the ages of 21 to 81 years, all patients underwent radiology examination.  

Results.  Low efficiency of radiography was revealed. From 180 patients (100%) with 

maxillary sinusitis the usage of computed tomograp hy helped to verify the diagnosis, to d e-

fine the radiological characteristics of odontogenic etiology and to choose correctly the fu r-

ther trea tment in 124 patients (68,8%).  

Conclusion.  MSCT and CBCT are th e most informative methods in diagnostics of 

odon togenic maxillary sinusitis.  

 

Keywords:  multi -slice computed tomography, cone -beam computed tomography, ma x-

illary sinus, odontogenic maxillary sinusitis.  
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ȽɑɜɚɎɌ ȹ.Ƚ., ȱɎɝɑɑɎɌ ȱ.Ȯ. 

  
ɑɗɨ. Ⱥɛɜɑɐɑɗɑəɔɑ Ɏɚɓɘɚɒəɚɝɞɑɕ ɝɚɎɜɑɘɑəəɧɡ ɗɟɣɑɎɧɡ ɘɑɞɚɐɚɎ ɔɝɝɗɑɐɚɎɌəɔɫ 

ð ɘɟɗɨɞɔɝɛɔɜɌɗɨəɚɕ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ (ȸȽȶȾ) ɔ ɖɚəɟɝəɚ-ɗɟɣɑɎɚɕ 

ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ (ȶȷȶȾ) ð Ɏ ɐɔɌɏəɚɝɞɔɖɑ ɎɚɝɛɌɗɔɞɑɗɨəɧɡ ɔɓɘɑəɑ-

əɔɕ Ɏɑɜɡəɑɣɑɗɪɝɞəɧɡ ɝɔəɟɝɚɎ ɚɐɚəɞɚɏɑəəɚɕ ɩɞɔɚɗɚɏɔɔ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. ȭɧɗɚ ɚɍɝɗɑɐɚɎɌəɚ 180 ɛɌɢɔɑəɞɚɎ ɝ Ɏɑɜɡəɑɣɑɗɪɝɞəɧɘ ɝɔ-

əɟɝɔɞɚɘ (100%) Ɏ ɎɚɓɜɌɝɞɑ ɚɞ 21 ɐɚ 81 ɏɚɐɌ, Ɏɝɑɘ ɛɌɢɔɑəɞɌɘ ɍɧɗɚ ɛɜɚɎɑɐɑəɚ ɜɑəɞɏɑəɚ-

ɗɚɏɔɣɑɝɖɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ. 

ȼɑɓɟɗɨɞɌɞɧ.   

ȮɧɫɎɗɑəɌ əɔɓɖɌɫ ɩɠɠɑɖɞɔɎəɚɝɞɨ ɛɜɚɑɖɢɔɚəəɧɡ ɘɑɞɚɐɚɎ ɜɑəɞɏɑəɚɏɜɌɠɔɔ. Ȼɜɔ-

ɘɑəɑəɔɑ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ ɛɚɓɎɚɗɔɗɚ ɔɓ 180 ɚɍɝɗɑɐɚɎɌəəɧɡ ɛɌɢɔɑəɞɚɎ (100%) 

ɝ Ɏɑɜɡəɑɣɑɗɪɝɞəɧɘ ɝɔəɟɝɔɞɚɘ ɟ 124 ɍɚɗɨəɧɡ (68,8%) ɎɑɜɔɠɔɢɔɜɚɎɌɞɨ ɐɔɌɏəɚɓ, ɚɛɜɑɐɑ-

ɗɔɞɨ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɑ ɛɜɔɓəɌɖɔ ɚɐɚəɞɚɏɑəəɚɕ ɩɞɔɚɗɚɏɔɔ ɎɧɫɎɗɑəəɧɡ ɔɓɘɑəɑəɔɕ ɔ 

ɏɜɌɘɚɞəɚ ɛɚɐɚɍɜɌɞɨ  ɐɌɗɨəɑɕɤɟɪ ɞɌɖɞɔɖɟ ɗɑɣɑəɔɫ.  

ȮɧɎɚɐɧ. 

ȸȽȶȾ ɔ ȶȷȶȾ ð  əɌɔɍɚɗɑɑ ɔəɠɚɜɘɌɞɔɎəɧɑ ɘɑɞɚɐɧ Ɏ ɐɔɌɏəɚɝɞɔɖɑ ɔɓɘɑəɑəɔɕ 

Ɏɑɜɡəɑɣɑɗɪɝɞəɧɡ ɝɔəɟɝɚɎ ɚɐɚəɞɚɏɑəəɚɕ ɩɞɔɚɗɚɏɔɔ. 

 

ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɘɟɗɨɞɔɝɛɔɜɌɗɨəɌɫ ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ, ɖɚəɟɝəɚ-ɗɟɣɑɎɌɫ 

ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ, Ɏɑɜɡəɑɣɑɗɪɝɞəɚɕ ɝɔəɟɝ, ɚɐɚəɞɚɏɑəəɧɕ Ɏɑɜɡəɑɣɑɗɪɝɞəɚɕ 
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espite significant progress in dental 

care for the population, in recent years 

there has been an increase in the 

number of odontogenic maxillary s i-

nusitis, which is associated with the 

rapid d evelopment of interventional dentistry [1, 

2]. Maxi l lary sinusitis occupy one of the leading 

places among the inflammatory processes of odo n-

togenic etiol ogy [1 - 4]. Often, the connection of 

maxillary sinusitis with dental disease is undere s-

timated by specia lists, especially when it is not 

obvious, and odon togenic sinus itis is considered 

rhinogenic, which can lead to incorrect treatment 

tactics for patients. This primarily relates to 

chronic forms of odontogenic sinusitis with its re l-

atively asympt omatic course [4 - 8].  

According to Russian and foreign resea rch-

ers, odontogenic maxillary sinusitis account for at 

least 5 -8% of the total number of inflammatory 

diseases of the maxillofacial region [9, 10]. This is 

due to the fact that the foci of chronic odontogenic 

infection are not always possible to establish du r-

ing a visual examination of the oral cavity. They 

can also be concomitant with rhinogenic forms of 

sinusitis and aggravate their course. Often, chro n-

ic odontogenic maxillary sinusitis is detected by 

chance during an X -ray examination of the facial 

skull  bones due to another pathology [5, 7].  

A common cause of the odontogenic maxi l-

lary sinusitis development is errors in endodontic 

dentistry and dental implantation - carrying out 

instruments for root canal treatment (root ne e-

dles, drills, canal fillers, p ulp extractors), as well 

as filling material and an implant for the root apex 

of the tooth into the sinus cavity. Less often, fo r-

eign bodies in the sinus cavity are fragments of 

the teeth roots [1, 2, 5, 12]. The reasons for the 

development of odontogenic maxillary sinusitis 

include sinus infection during surgery with perf o-

ration of the maxillary sinus cavity bottom: most 

often (up to 80%) with accidental opening of the 

sinus during extraction and curettage of the hole 

after extraction of the first and seco nd molars of 

the upper jaw, less often ð during resection of the 

root apex, cystectomy, removal of retarded teeth, 

sequestrectomy, implant implantation, removal of 

tumors in this area [1, 10, 15].     

 

As before, the leading role in the diagnosis of 

odonto genic maxillary sinusitis remains with rad i-

ology methods. Traditionally, to assess the par a-

nasal sinuses, X -ray is used in the nasal -chin pr o-

jection, panoramic radiographs of the skull in the 

front and side projections.  

To visualize the teeth, orthopantom ography 

or intraoral contact radiography is used, which 

does not allow to reliably assess the condition of 

the maxillary sinuses [11 ð 14]. With the introdu c-

tion of modern high -tech methods of radiology d i-

agnostics ð multislice computed tomography 

(MSCT), cone-beam computed tomography 

(CBCT), magnetic resonance imaging (MRI) ð many 

doctors began to abandon the classic X -ray met h-

ods because of their low informativeness [12 ð 14]. 

Moreover, data on the state of the alveolar ridge, 

upper jaw teeth are not alwa ys included in the 

protocols for the description of the paranasal s i-

nuses [11, 13]. This can lead to untimely diagn o-

sis and various local and general complications in 

such patients [15, 16].   

Purpose.  

Determining the possibilities of modern r a-

diology met hods - multi -slice computed tomogr a-

phy (MSCT) and cone -beam computed tomography 

(CBCT) - in the diagnosis of infla mmatory changes 

in the maxillary sinuses of odo ntogenic etiology.  

Materials and methods.  

In the period from 2013 to 2018 in the Rad i-

ology Depa rtment, Clinical Hospital No. 1 of the 

Sechenov University, 180 patients (100%) with 

maxillary sinusitis of various etiologies were e x-

amined. In 124 patients (68.8%), an odontogenic 

etiology of the disease was confirmed.  

Analysis of the distribution of pa tients a c-

cording to age and gender showed that from the 

examined patients with odontogenic maxillary s i-

nusitis, the majority - 105 people (58.3%) - were 

young and mature from 21 to 60 years old. There 

were 19 patients over 60 years old (10.5%), the 

average age of the patients was 48 years (from 21 

to 81 years). Dominated by women (69; 38.3%) 

and 55 men (30.5%) of working age.  

A comparison of the clinical manifestations 

of odontogenic maxillary sinusitis and the radi o-

logical picture made it possible to cond itionally 

divide patients into two groups: in 73 cases  

D 
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Fig. 1 Ɍ (ȼɔɝ. 1 Ɍ) 

 

Fig. 1 b (ȼɔɝ. 1 ɍ) 

 

Fig. 1 c  (ȼɔɝ. 1 Ɏ) 

Fig. 1.    CBCT.  

Panoramic (a) and multiplanar reconstructions of the right (b) and left (c) maxillary sinuses. Patient M., 37 years 

old. Diagnosis: bilateral odontogenic chronic maxillary sinusitis. There are CT signs of chronic granulomatous pe r-

iodontitis of teeth 1.8, 2.7, 2.8 (in the form of foci of destruction at the apex of the roots, round in shape, with 

clear even contours). The lower walls of the sinuse s are thinned, not visible in the periodontal area of teeth 1.8 and 

2.8 (indicated by arrows). In the lower part of the right maxillary sinus, a parietal soft tissue formation, of a hom o-

geneous structure, with a polycyclic upper contour, is determined. The  left maxillary sinus is subtotally filled with 

soft tissue contents, of a homogeneous structure, with a rounded upper contour.  

ȼɔɝ. 1.   ȶȷȶȾ. 

ȻɌəɚɜɌɘəɌɫ (Ɍ) ɔ ɘɟɗɨɞɔɛɗɌəɌɜəɧɑ ɜɑɖɚəɝɞɜɟɖɢɔɔ ɛɜɌɎɚɏɚ (ɍ) ɔ ɗɑɎɚɏɚ (Ɏ) Ɏɑɜɡəɑɣɑɗɪɝɞəɧɡ ɝɔəɟɝɚɎ. ȻɌɢɔ-

ɑəɞ ȸ., 37 ɗɑɞ. ȰɔɌɏəɚɓ: ɐɎɟɝɞɚɜɚəəɔɕ ɚɐɚəɞɚɏɑəəɧɕ ɡɜɚəɔɣɑɝɖɔɕ Ɏɑɜɡəɑɣɑɗɪɝɞəɚɕ ɝɔəɟɝɔɞ. ȺɞɘɑɣɌɪɞɝɫ 

ȶȾ-ɛɜɔɓəɌɖɔ ɡɜɚəɔɣɑɝɖɚɏɚ ɏɜɌəɟɗɑɘɌɞɚɓəɚɏɚ ɛɑɜɔɚɐɚəɞɔɞɌ ɓɟɍɚɎ 1.8, 2.7, 2.8 (Ɏ Ɏɔɐɑ ɚɣɌɏɚɎ ɐɑɝɞɜɟɖɢɔɔ ɟ 

Ɏɑɜɡɟɤɑɖ ɖɚɜəɑɕ, ɚɖɜɟɏɗɚɕ ɠɚɜɘɧ, ɝ ɣɑɞɖɔɘɔ ɜɚɎəɧɘɔ ɖɚəɞɟɜɌɘɔ). ȹɔɒəɔɑ ɖɚɝɞəɧɑ ɝɞɑəɖɔ ɝɔəɟɝɚɎ ɔɝɞɚə-

ɣɑəɧ, əɑ ɛɜɚɝɗɑɒɔɎɌɪɞɝɫ Ɏ ɚɍɗɌɝɞɔ ɛɑɜɔɚɐɚəɞɌ ɓɟɍɚɎ 1.8 ɔ 2.8 (ɟɖɌɓɌəɧ ɝɞɜɑɗɖɌɘɔ). Ȯ əɔɒəɑɘ ɚɞɐɑɗɑ ɛɜɌ-

Ɏɚɏɚ Ɏɑɜɡəɑɣɑɗɪɝɞəɚɏɚ ɝɔəɟɝɌ ɚɛɜɑɐɑɗɫɑɞɝɫ ɛɜɔɝɞɑəɚɣəɚɑ ɘɫɏɖɚɞɖɌəəɚɑ ɚɍɜɌɓɚɎɌəɔɑ, ɏɚɘɚɏɑəəɚɕ ɝɞɜɟɖɞɟ-

ɜɧ, ɝ ɛɚɗɔɢɔɖɗɔɣəɧɘ Ɏɑɜɡəɔɘ ɖɚəɞɟɜɚɘ. ȷɑɎɧɕ Ɏɑɜɡəɑɣɑɗɪɝɞəɚɕ ɝɔəɟɝ ɝɟɍɞɚɞɌɗɨəɚ ɓɌɛɚɗəɑə ɘɫɏɖɚɞɖɌə-

əɧɘ ɝɚɐɑɜɒɔɘɧɘ, ɏɚɘɚɏɑəəɚɕ ɝɞɜɟɖɞɟɜɧ, ɝ ɚɖɜɟɏɗɧɘ Ɏɑɜɡəɔɘ ɖɚəɞɟɜɚɘ.  
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(40.5%), patients with acute inflammatory process 

in the maxillary sinus had corresponding clinical 

sym ptoms of t he disease, and 51 patients (28.3%) 

did not complain (chronic inflammatory process in 

the maxillary sinus).  

A complete radiology study was carried out 

in all cases. All patients underwent computed t o-

mography (MSCT or CBCT): MSCT for 83 patients 

(46.1%), C BCT for 97 patients (53.8%). 129 p a-

tients (71.6%) underwent radiography of the p a-

ranasal sinuses in the nasal -chin, semi -axial pr o-

jections. To clarify the condition of the teeth of the 

upper jaw, orthopantomography was performed (n 

= 180, 100%) and intraor al contact radiography (n 

= 19, 10.5%).  

When analyzing diagnostic images, the crit e-

ria for odontogenic sinusitis were the following 

signs: the presence of a foreign body of metal de n-

sity corresponding to a filling material or implant 

in the sinus cavity; deep caries and signs of peri o-

dontitis of premolars and molars of the upper jaw; 

destruction of the maxillary sinuses lower wall in 

the area of pathologically changed teeth.   

Results and its discussion.  

An analysis of the radio logy diagnostic r e-

vealed signs of maxillary sinusitis in 124 of 180 

cases (68.8%) and to determine the odontogenic 

etiology of the disease. 73 patients (40.5%) had 

characteristic clinical symptoms of the disease 

(headache, low -grade fever, sleep disturbanc e, a 

feeling of a "rush" of heaviness in the correspon d-

ing half of the face when the head was tilted ant e-

riorly, nasal congestion on one side only); these 

patients were referred for radiology examination 

by otorhinolaryngologists. The remaining 51 pe o-

ple (28.3%) did not show complaints from the 

maxillary sinuses; previously, they were referred 

for examination by dentists and maxillofacial su r-

geons according to the following indications: 25 

patients (13.9%) - to clarify the dental status, 15 

patients (8.3%) - before dental implantation, 11 

patients (6.1%) - for postoperative control after 

surgery on the upper jaw. In these cases, the r e-

vealed inflammation of the maxillary sinus was a 

diagnostic finding.     

As believed, acute odontogenic inflammation 

 

Fig. 2 Ɍ (ȼɔɝ. 2 Ɍ) 

 

Fig. 2 b (ȼɔɝ. 2 ɍ) 

Fig. 2.     MSCT. 

Coronary (a) and sagittal (b) reconstruction of the right maxillary sinus. Patient K., 29 years old. Diagnosis: right -

sided odontogenic chronic maxillary sinusitis. The roots of teeth 1.6, 1.7 and 1.8 are immersed in the cavity of the 

maxillary sinus. Condition after endodontic dentistry 1.6 and 1.7, with the removal of filling material at the apex of 

the palatine root 1.7. In the area of the 1.6 -1.7 teeth roots, there is a rarefaction of bone tissue, w ith fuzzy uneven 

contours (radiological signs of granulating periodontitis). In the lower part of the sinus, a parietal soft tissue fo r-

mation is determined, with a polycyclic contour, the bone walls of the sinus in this area are not traced.   

ȼɔɝ. 2.    ȸȽȶȾ.   

ȶɚɜɚəɌɗɨəɌɫ (Ɍ) ɔ ɝɌɏɔɞɞɌɗɨəɌɫ (ɍ) ɜɑɖɚəɝɞɜɟɖɢɔɔ ɛɜɌɎɚɏɚ Ɏɑɜɡəɑɣɑɗɪɝɞəɚɏɚ ɝɔəɟɝɌ.  ȻɌɢɔɑəɞ ȶ., 29 ɗɑɞ.  

ȰɔɌɏəɚɓ: ɛɜɌɎɚɝɞɚɜɚəəɔɕ ɚɐɚəɞɚɏɑəəɧɕ ɡɜɚəɔɣɑɝɖɔɕ Ɏɑɜɡəɑɣɑɗɪɝɞəɚɕ ɝɔəɟɝɔɞ. ȶɚɜəɔ ɓɟɍɚɎ 1.6, 1.7 ɔ 1.8 

ɛɚɏɜɟɒɑəɧ Ɏ ɛɚɗɚɝɞɨ Ɏɑɜɡəɑɣɑɗɪɝɞəɚɏɚ ɝɔəɟɝɌ. Ƚɚɝɞɚɫəɔɑ ɛɚɝɗɑ ɩəɐɚɐɚəɞɔɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ ɓɟɍɚɎ 1.6 ɔ 1.7, ɝ 

ɎɧɎɑɐɑəɔɑɘ ɛɗɚɘɍɔɜɚɎɚɣəɚɏɚ ɘɌɞɑɜɔɌɗɌ ɓɌ Ɏɑɜɡɟɤɖɟ əɑɍəɚɏɚ ɖɚɜəɫ 1.7. Ȯ ɚɍɗɌɝɞɔ ɖɚɜəɑɕ ɓɟɍɚɎ 1.6-1.7 ɚɞ-

ɘɑɣɌɑɞɝɫ ɜɌɓɜɑɒɑəɔɑ ɖɚɝɞəɚɕ ɞɖɌəɔ, ɝ əɑɣɑɞɖɔɘɔ əɑɜɚɎəɧɘɔ ɖɚəɞɟɜɌɘɔ (ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɑ ɛɜɔɓəɌɖɔ ɏɜɌ-

əɟɗɔɜɟɪɥɑɏɚ ɛɑɜɔɚɐɚəɞɔɞɌ). Ȯ əɔɒəɑɘ ɚɞɐɑɗɑ ɝɔəɟɝɌ ɚɛɜɑɐɑɗɫɑɞɝɫ ɛɜɔɝɞɑəɚɣəɚɑ ɘɫɏɖɚɞɖɌəəɚɑ ɚɍɜɌɓɚɎɌ-

əɔɑ, ɝ ɛɚɗɔɢɔɖɗɔɣəɧɘ ɖɚəɞɟɜɚɘ, ɖɚɝɞəɧɑ ɝɞɑəɖɔ ɝɔəɟɝɌ Ɏ ɐɌəəɚɕ ɚɍɗɌɝɞɔ əɑ ɛɜɚɝɗɑɒɔɎɌɪɞɝɫ. 
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of the m axillary sinus develops within 1 -3 days. 

Often, the cause is the inflammatory pr ocess of 

the upper jaw (acute or exacerbation of the chro n-

ic). Such conditions include complications of de n-

tal caries, periodontitis, periostitis, osteomyel itis, 

as well as sup puration of tooth cysts or granul o-

mas [7, 8].  

Typical complaints of patients with acute 

maxillary sinusitis were: difficulty in nasal breat h-

ing, rhinorrhea, loss of smell, headache and facial 

pain, a sensation of a òrushó of heaviness in the 

corresponding  half of the face when the head is 

tilted anteriorly, low -grade fever, as well as no c-

turnal cough and sleep disturbance. Odontogenic 

sinusitis, in contrast to rhinogenic sinusitis, has 

the following distinctive features: isolated lesion of 

one of the sinus es, pain in the tooth or in peri o-

dontal tissues, preceding the disease, impaired 

face configuration due to swelling of the soft ti s-

sues of the cheek and pain during palpation of the 

anterolateral sinus wall.  

In acute sinusitis, thickened mucous me m-

branes, blackout, and fluid level were determined 

on radiographs. In chronic sinusitis, a decrease in 

the transparency of the sinus was noted.  

When analyzing diagnostic images, the crit e-

ria for odontogenic sinusitis  were the following 

signs: the presence of a foreign body of metal de n-

sity corresponding to a filling material or implant 

in the sinus cavity; deep caries and signs of peri o-

dontitis of premolars and molars of the upper jaw; 

destruction of the lower bone wa ll of the maxillary 

sinuses in the area of pathologically changed 

teeth, as well as partial adentia of the upper jaw 

in the area corresponding to changes in the maxi l-

lary sinus.  

During an X -ray examination in 51 patients 

(28.3%) with acute maxillary sinusi tis, thickened 

mucous membrane and/or subtotal darkening 

with a horizontal liquid level were determined on a 

panoramic radiograph. In 85 patients (47.2%) 

there was a total decrease in sinus transparency, 

of which 45 patients (25%) showed foreign bodies 

of metal density (corresponding to filling material) 

in the sinus cavity. However, the low contrast of 

fluid and soft tissues, the summation of the sha d-

ows made it difficult to objectively evaluate the 

obtained radiographs. To further assess the cond i-

tion of the teeth of the upper jaw, all patients u n-

derwent orthopantomography, which did not allow 

a reliable assessment of the maxillary sinuses 

state, and 20 patients (11.1%) accurately inte r-

preted changes in the region of the teeth tops of 

the upper jaw (due to  reflection of projection la y-

ers of complex anatomical structures).   

According to the results of our study, 31 p a-

tients (17.2%) showed signs of chronic periodont i-

tis in the area of premolar and maxillary molars 

(fig. 1). Deep caries was diagnosed in 11 p atients 

(6.1%), cysts of the upper jaw in the area of the 

roots of premolars and molars were visualized in 

13 cases (7.2%).  

Filling material was found in 45 patients 

(25%) (fig. 2). Of these, 41 patients (22.7%) in the 

submucosal layer of the lower sinus w all, and 4 

 

Fig. 3 (ȼɔɝ. 3) 

Fig. 3.    CBCT.  

Sagittal reconstruction, right maxillary sinus. Patient 

U., 48 years old. Diagnosis: right -sided odontogenic 

chronic maxillary sinusitis. Teeth 1.6 and 1.7 after 

endodontic treatment; removal of filling material b e-

yond the tips o f tooth roots 1.6 is noted (the material 

is l ocated in the bone tissue of the alveolar bone and 

in the submucosal layer of the sinus). The rarefaction 

of bone tissue in the region of roots 1.6 and 1.7 is d e-

termined, the bone wall of the sinus in this area is not 

traced (arrow). In the lower part of the sinus, a thic k-

ening of the mucous membrane up to 10 mm is d e-

termined, in the upper medial part of the sinus a fo r-

eign body of irregular shape, metal density is visua l-

ized (corr esponds to fragments of filling material).  

ȼɔɝ. 3.   ȶȷȶȾ. 

ȽɌɏɔɞɞɌɗɨəɌɫ ɜɑɖɚəɝɞɜɟɖɢɔɫ, ɛɜɌɎɧɕ Ɏɑɜɡəɑɣɑ-

ɗɪɝɞəɚɕ ɝɔəɟɝ. ȻɌɢɔɑəɞ ȿ., 48 ɗɑɞ. ȰɔɌɏəɚɓ: ɛɜɌɎɚ-

ɝɞɚɜɚəəɔɕ ɚɐɚəɞɚɏɑəəɧɕ ɡɜɚəɔɣɑɝɖɔɕ Ɏɑɜɡəɑɣɑ-

ɗɪɝɞəɚɕ ɝɔəɟɝɔɞ. ȳɟɍɧ 1.6 ɔ 1.7 ɛɚɝɗɑ ɩəɐɚɐɚəɞɔ-

ɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ, ɚɞɘɑɣɌɑɞɝɫ ɎɧɎɑɐɑəɔɑ ɛɗɚɘɍɔɜɚ-

Ɏɚɣəɚɏɚ ɘɌɞɑɜɔɌɗɌ ɓɌ Ɏɑɜɡɟɤɖɔ ɖɚɜəɑɕ ɓɟɍɌ 1.6 

(ɘɌɞɑɜɔɌɗ ɜɌɝɛɚɗɌɏɌɑɞɝɫ Ɏ ɖɚɝɞəɚɕ ɞɖɌəɔ ɌɗɨɎɑɚ-

ɗɫɜəɚɏɚ ɚɞɜɚɝɞɖɌ ɔ Ɏ ɛɚɐɝɗɔɓɔɝɞɚɘ ɝɗɚɑ ɝɔəɟɝɌ). 

Ⱥɛɜɑɐɑɗɫɑɞɝɫ ɜɌɓɜɑɒɑəɔɑ ɖɚɝɞəɚɕ ɞɖɌəɔ Ɏ ɚɍɗɌɝɞɔ 

ɖɚɜəɑɕ 1.6 ɔ 1.7, ɖɚɝɞəɌɫ ɝɞɑəɖɌ ɝɔəɟɝɌ Ɏ ɐɌəəɚɕ 

ɚɍɗɌɝɞɔ əɑ ɛɜɚɝɗɑɒɔɎɌɑɞɝɫ (ɝɞɜɑɗɖɌ). Ȯ əɔɒəɑɘ ɚɞ-

ɐɑɗɑ ɝɔəɟɝɌ ɚɛɜɑɐɑɗɫɑɞɝɫ ɟɞɚɗɥɑəɔɑ ɝɗɔɓɔɝɞɚɕ ɚɍɚ-

ɗɚɣɖɔ ɐɚ 10 ɘɘ, Ɏ ɎɑɜɡəɑɘɑɐɔɌɗɨəɚɘ ɚɞɐɑɗɑ ɝɔəɟɝɌ 

ɎɔɓɟɌɗɔɓɔɜɟɑɞɝɫ ɔəɚɜɚɐəɚɑ ɞɑɗɚ, əɑɛɜɌɎɔɗɨəɚɕ 

ɠɚɜɘɧ, ɘɑɞɌɗɗɔɣɑɝɖɚɕ ɛɗɚɞəɚɝɞɔ (ɝɚɚɞɎɑɞɝɞɎɟɑɞ 

ɠɜɌɏɘɑəɞɌɘ ɛɗɚɘɍɔɜɚɎɚɣəɚɏɚ ɘɌɞɑɜɔɌɗɌ). 
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(2.2%) in the upper section near the medial sinus 

wall (fig. 3). Failure of dental implantation was 

diagnosed in 15 (8.3%) patients: the implant tip 

was immersed in the sinus cavity, which caused 

the development of chronic odontogenic maxillary 

sinusitis, as well as complications in the form of 

chronic polysinusitis (n = 11; 6.1%).  

In our study, 30 patients (16.6%) had an 

absence of upper jaw teeth in the area corr e-

spon ding to changes in the maxillary sinus, which 

also made it possible to judge t he "odontogenicity" 

of maxillary sinusitis.  

In all cases, computed tomography (MSCT 

or CBCT) made it possible to accurately diagnose 

the form of the disease, determine the extent of 

the sinus lesion, assess the condition of the lower 

bone wall of the sinus  (detect a violation of its i n-

tegrity and message of the tooth socket with the 

sinus), determine the site of inflammation in the 

periodontium, and also detect foreign bo dies in 

the maxillary sinus. Moreover, the MSCT and 

CBCT data were completely comparabl e and si g-

nificantly superior to traditional X -ray diagno stic 

methods and had such advantages as the lack of 

superposition, high contrast resolution and the 

possibility of obtaining better reconstructions of 

images in different planes and 3D images of the 

zone of interest, as well as significant reduction in 

patient examination time and a reduction of radi a-

tion exposure. After computed tomography, trea t-

ment tactics were adjusted in 45 patients (25%).  

Conclusions.  

1. High -tech methods of radiology diagno s-

tic s (MSCT or CBCT) are a necessary component 

of the comprehensive diagnosis of odontogenic 

maxillary sinusitis.  

2. The use of computed tomography (MSCT 

or CBCT) allows determining the etiology of odo n-

togenic maxillary sinusitis and to choose the right 

treatm ent tactics for patients.  

3. MSCT or CBCT should be recommended 

to patients before and after endodontic dentistry 

and dental implantation, as well as during surg i-

cal interventions on the upper jaw in order to 

timely identify possible pathological changes i n 

the maxillary s inuses (including asymptomatic) . 
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ɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. Ⱥɛɜɑɐɑɗɑəɔɑ ɔəɠɚɜɘɌɞɔɎəɚɝɞɔ ɖɚɘɍɔəɔɜɚɎɌəəɚɏɚ ɔɝ-

ɛɚɗɨɓɚɎɌəɔɫ ɘɟɗɨɞɔɛɌɜɌɘɑɞɜɔɣɑɝɖɚɏɚ ȿȳȴ ɔ ɟɗɨɞɜɌɓɎɟɖɚɎɚɕ ɩɗɌɝɞɚɏɜɌɠɔɔ Ɏ 

ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɕ ɐɔɌɏəɚɝɞɔɖɑ ɟɓɗɚɎɧɡ əɚɎɚɚɍɜɌɓɚɎɌəɔɕ ɥɔɞɚɎɔɐəɚɕ ɒɑ-

ɗɑɓɧ (ɅȲ). 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. ȼɌɍɚɞɌ ɚɝəɚɎɌəɌ əɌ ɜɑɓɟɗɨɞɌɞɌɡ ɘɟɗɨɞɔɛɌɜɌɘɑɞɜɔɣɑɝɖɚɏɚ 

ȿȳȴ 229 ɣɑɗɚɎɑɖ əɌ ɩɞɌɛɑ ɛɜɑɐɚɛɑɜɌɢɔɚəəɚɕ ɛɚɐɏɚɞɚɎɖɔ ɐɗɫ ɚɢɑəɖɔ ɩɠɠɑɖɞɔɎəɚɝɞɔ 

ɛɜɔɘɑəɑəɔɫ ɖɚɘɛɜɑɝɝɔɚəəɚɕ ɩɗɌɝɞɚɏɜɌɠɔɔ (ȶɉȯ) ɔ ɩɗɌɝɞɚɏɜɌɠɔɔ ɝɐɎɔɏɚɎɚɕ Ɏɚɗəɧ 

(ɉȽȮ) əɌ ɛɜɔɘɑɜɑ ARFI ɔ Strain Ratio. ȭɧɗɚ ɝɠɚɜɘɔɜɚɎɌəɚ 3 ɏɜɟɛɛɧ ɛɌɢɔɑəɞɚɎ: ɛɑɜɎɌɫ 

ɏɜɟɛɛɌ (N1=93) ɝ ɜɌɖɚɘ ɥɔɞɚɎɔɐəɚɕ ɒɑɗɑɓɧ, ɎɞɚɜɌɫ (N2=69) ð ɛɌɢɔɑəɞɧ ɝ ɐɚɍɜɚɖɌɣɑ-

ɝɞɎɑəəɧɘɔ ɚɛɟɡɚɗɫɘɔ ɅȲ, ɞɜɑɞɨɫ (N3=67) ð ɝ ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɧɘɔ ɟɓɗɚɎɧɘɔ ɚɍɜɌɓɚ-

ɎɌəɔɫɘɔ ɅȲ. ɉɗɌɝɞɔɣəɚɝɞɨ ɞɖɌəɑɕ ɛɜɔ ȶɉȯ ɚɞɚɍɜɌɒɌɗɌɝɨ ɢɎɑɞɚɎɧɘ ɖɌɜɞɔɜɚɎɌəɔɑɘ. 

ɉɗɌɝɞɚɏɜɌɠɔɫ ɝɐɎɔɏɚɎɚɕ Ɏɚɗəɧ (ɉȽȮ) ɛɜɔɘɑəɫɗɌɝɨ Ɏ ɜɑɒɔɘɌɡ ARFI ɔ Strain Ratio, Ɏɧ-

ɛɚɗəɫɗɌɝɨ əɌ ɟɗɨɞɜɌɓɎɟɖɚɎɧɡ ɌɛɛɌɜɌɞɌɡ Acuson S-2000 (Siemens, ȯɑɜɘɌəɔɫ), Ultrasonix 

SP (Sonix,ȶɌəɌɐɌ), MindrɌy DC-8 (MindrɌy, ȶɔɞɌɕ).  

ȼɑɓɟɗɨɞɌɞɧ. ɂɎɑɞɚɎɚɑ ɔɓɚɍɜɌɒɑəɔɑ ɟɓɗɚɎ ɔ ɚɛɟɡɚɗɑɕ (ɛɜɔ ȶɉȯ) ɔ ɢɔɠɜɚɎɧɑ ɛɚ-

ɖɌɓɌɞɑɗɔ ɝɚəɚɩɗɌɝɞɚɘɑɞɜɔɔ (ARFI ɔ strain-ratio) ɛɚɓɎɚɗɫɪɞ ɝ ɍɚɗɨɤɚɕ ɐɚɗɑɕ Ɏɑɜɚɫɞəɚɝɞɔ 

ɛɜɑɐɛɚɗɌɏɌɞɨ Ɏɑɜɚɫɞəɚɝɞəɧɕ ɡɌɜɌɖɞɑɜ ɘɚɜɠɚɗɚɏɔɣɑɝɖɚɕ ɝɞɜɟɖɞɟɜɧ ɟɓɗɚɎ ɅȲ. ȶɉȯ ɫɎ-

ɗɫɑɞɝɫ ɞɑɝɞɚɘ ɝ ɡɚɜɚɤɔɘ ɖɌɣɑɝɞɎɚɘ (AUC=0,784, ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ð 78,0%, ɝɛɑɢɔɠɔɣ-

əɚɝɞɨ ð 79,0%), əɚ ɟɝɞɟɛɌɑɞ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɘ ɛɚɖɌɓɌɞɑɗɫɘ ɘɑɒɐɟəɌɜɚɐəɚɕ ɝɔɝɞɑɘɧ 

TIRADS ɔ ɚɞɑɣɑɝɞɎɑəəɚɕ TLA_RU. ȴɝɛɚɗɨɓɚɎɌəɔɑ ɝɔɝɞɑɘɧ ɚɢɔɠɜɚɎɖɔ ɔɓɚɍɜɌɒɑəɔɫ 

(ARFI) ɟɗɟɣɤɌɑɞ ɜɑɓɟɗɨɞɌɞɧ ɐɔɌɏəɚɝɞɔɖɔ (AUC = 0,815, ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ð 83,8%, ɝɛɑ-

ɢɔɠɔɣəɚɝɞɨ ð 79,1%). ȶɚɘɍɔəɔɜɚɎɌəəɚɑ ɔɝɛɚɗɨɓɚɎɌəɔɑ ȶɉȯ ɔ ɝɚəɚɩɗɌɝɞɚɘɑɞɜɔɔ ɛɚɓɎɚ-

ɗɫɑɞ ɐɚɝɞɔɏəɟɞɨ ɗɟɣɤɔɡ ɜɑɓɟɗɨɞɌɞɚɎ Ɏ ɐɔɌɏəɚɝɞɔɖɑ (AUC = 0,902, ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ð 

91,6%, ɝɛɑɢɔɠɔɣəɚɝɞɨ ð 88,2%).  

ȮɧɎɚɐɧ. ȶɚɘɛɗɑɖɝəɚɑ ɔɝɛɚɗɨɓɚɎɌəɔɑ ɘɑɞɚɐɔɖ ɝɚəɚɩɗɌɝɞɚɏɜɌɠɔɔ ɫɎɗɫɑɞɝɫ Ɏɧɝɚ-

ɖɚ ɔəɠɚɜɘɌɞɔɎəɚɕ ɝɚɎɜɑɘɑəəɚɕ ɞɑɡəɚɗɚɏɔɑɕ, ɍɌɓɔɜɟɪɥɑɕɝɫ əɌ ɚɢɑəɖɑ ɜɌɓɗɔɣəɧɡ ɎɌ-

ɜɔɌəɞɚɎ ɛɗɚɞəɚɝɞɔ ɞɖɌəɔ ɟɓɗɚɎɧɡ ɚɍɜɌɓɚɎɌəɔɕ ɥɔɞɚɎɔɐəɚɕ ɒɑɗɑɓɧ (ɅȲ) ɔ ɐɚɗɒəɚ 

ɛɜɔɘɑəɫɞɨɝɫ ɛɜɔ ɛɚɐɚɓɜɑəɔɔ əɌ ɚɛɟɡɚɗɑɎɚɑ ɛɚɜɌɒɑəɔɑ ɅȲ, Ɍ ɞɌɖɒɑ ɐɗɫ ɟɞɚɣəɑəɔɫ 

ɜɌɓɘɑɜɚɎ ɟɓɗɚɎ ɔ ɎɧɫɎɗɑəɔɫ ɔəɎɌɓɔɔ ɚɛɟɡɚɗɔ Ɏ ɚɖɜɟɒɌɪɥɔɑ ɞɖɌəɔ ɝ ɛɚɓɔɢɔɔ ɛɜɚɏəɚɓɌ 

ɓɌɍɚɗɑɎɌəɔɫ. 
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ɜɔəɌɞɚɗɚɏɔɔ ɔɘɑəɔ ɌɖɌ-

ɐɑɘɔɖɌ Ȯ.ȴ.ȶɟɗɌɖɚɎɌè 

ȸɔəɔɝɞɑɜɝɞɎɌ ɓɐɜɌɎɚ-

ɚɡɜɌəɑəɔɫ  

ɏ. ȸɚɝɖɎɌ, ȼɚɝɝɔɫ 

5 - ɀȯȭȺȿ ȮȺ çɋɜɚɝɗɌɎ-

ɝɖɔɕ ɏɚɝɟɐɌɜɝɞɎɑəəɧɕ 

ɘɑɐɔɢɔəɝɖɔɕ ɟəɔɎɑɜɝɔ-

ɞɑɞè ȸɔəɓɐɜɌɎɌ ȼɚɝɝɔɔ. 

ɏ. ɋɜɚɝɗɌɎɗɨ, ȼɚɝɝɔɫ. 
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MODERN ASPECTS OF ULTRASOUND ELASTOGRAPHY IN DIFFERENTIAL  

DIAGNOSIS OF NODULAR THYROID NEOPLASMS   

 

Timofeeva L.A .1,2,3, Sencha A .N.4,  Tukhbatullin M.G. 3, Shubin L.B.5  
 

urpose.  The aim of this work was defining informative value of multi -parametric 

ultrasound examination using ultrasound elastography in differential diagnosis of 

thyroid nodular neoplasms.  

Materials and methods.  The work is based on outcomes of multi -parametric ultr a-

soun d examination of 229 persons in preoperative preparation stage in order to assess the 

effectiv eness of using strain elastography (SEG) and shear wave elastography (SWE) on the 

example of ARFI and Strain Ratio. 3 patient groups were formed: the first group (N1=93) ð 

patients with thyroid cancer, the second  group (N2=67) ð patients with with benign nodular 

thyroid neoplasms (adenomas) and third group (N3= 67) ð with benign thyroid nodules. Ti s-

sues elasticity during SEG was displayed in color mapping. Shear w ave elastography (SWE) 

was used in ARFI and Strain Ratio modes; it was carried out on ultrasonic apparatuses 

Acuson S -2000 (Siemens, Germany), Ultrasonix SP (Sonix, Canada), Mindray DC -8 (Mi n-

dray, Ch ina).  

Results.  Color image of nodules and tumors and dig ital sonoelastometry (ARFI and 

strain -ratio) allow us to assume the probabilistic nature of the morphological structure of 

thyroid nodules with a high degree of probability. KEG is a test with good quality 

(AUC=0.784, sensitivity = 78.0%, specificity = 79. 0%), but worse that the diagnostic indic a-

tors of the intern ational system TIRADS and domestic TLA_RU. The use of the digitization of 

the image (ARFI) improves the results of diagnosis (AUC = 0,815, sensitivity = 83,8%, spec i-

ficity = 79.1%). The combined us e of the CEG and elastometry allows you to achieve better 

results in the diagnosis (AUC = of 0,902, sensitivity = 91,6%, specificity = 88,2%).  

Conclusion.  The complex use of sonoelastography techniques is highly informative 

modern technology, based on the assessment of various options for assessing the density of 

tissue of thyroid nodules and should be used primarily in suspected tumor lesion of thyroid, 

as well as to clarify the size of the nodes and detect tumor invasion in the surrounding ti s-

sue from the  position of disease prognosis.  

 

 Keywords: thyroid nodule, thyroid cancer, multi -parametric ultrasound examination, 

compression elastography, shear wave elastography, mathematical modeling.  
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ɚɎɜɑɘɑəəɧɑ ɞɑɡəɚɗɚɏɔɔ Ɏ ɘɑɐɔɢɔəɑ, Ɏ 

ɣɌɝɞəɚɝɞɔ ɘɑɞɚɐɧ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔ-

ɖɔ,  ɤɌɏəɟɗɔ ɐɌɗɑɖɚ Ɏɛɑɜɑɐ ɔ ɝɑɏɚɐəɫ 

ɚəɔ ɔɏɜɌɪɞ Ɏɑɐɟɥɟɪ ɜɚɗɨ əɌ ɩɞɌɛɑ 

ɐɚɚɛɑɜɌɢɔɚəəɚɕ ɐɔɌɏəɚɝɞɔɖɔ Ɏəɟɞ-

ɜɑəəɔɡ ɔ ɛɚɎɑɜɡəɚɝɞəɚ ɜɌɝɛɚɗɚɒɑəəɧɡ ɚɜɏɌ-

əɚɎ, Ɏ ɞɚɘ ɣɔɝɗɑ ɓɌɍɚɗɑɎɌəɔɕ ɥɔɞɚɎɔɐəɚɕ ɒɑ-

ɗɑɓɧ (ɅȲ) [1 - 3]. Ƚɑɏɚɐəɫ ɘɟɗɨɞɔɛɌɜɌɘɑɞɜɔɣɑ-

ɝɖɚɑ ɟɗɨɞɜɌɓɎɟɖɚɎɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ (ȿȳȴ) ɫɎɗɫɑɞ-

ɝɫ ɚɝəɚɎəɧɘ ɘɑɞɚɐɚɘ ɜɌəəɑɏɚ ɎɧɫɎɗɑəɔɫ ɟɓɗɚ-

Ɏɧɡ əɚɎɚɚɍɜɌɓɚɎɌəɔɕ ɅȲ ɔ ɔɡ ɐɔɠɠɑɜɑəɢɔ-

ɜɚɎɖɔ [4, 5]. ȺɢɑəɖɌ ɩɠɠɑɖɞɔɎəɚɝɞɔ ɖɚɘɛɗɑɖɝ-

əɚɏɚ ɛɜɔɘɑəɑəɔɫ ɝɚɎɜɑɘɑəəɧɡ ɚɛɢɔɕ ɘɟɗɨɞɔ-

ɛɌɜɌɘɑɞɜɔɣɑɝɖɚɏɚ ȿȳȴ Ɏ ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɕ 

ɐɔɌɏəɚɝɞɔɖɑ ɟɓɗɚɎɧɡ əɚɎɚɚɍɜɌɓɚɎɌəɔɕ ɅȲ ɫɎ-

ɗɫɑɞɝɫ ɌɖɞɟɌɗɨəɧɘ, ɞɌɖ ɖɌɖ ɚɞ ɩɞɚɏɚ ɓɌɎɔɝɔɞ 

ɠɚɜɘɔɜɚɎɌəɔɑ ɗɑɣɑɍəɚɕ ɞɌɖɞɔɖɔ, Ɏ ɣɌɝɞəɚɝɞɔ 

ɜɑɤɑəɔɑ ɎɚɛɜɚɝɌ ɚ əɑɚɍɡɚɐɔɘɚɝɞɔ ɚɛɑɜɌɢɔɔ, Ɍ 

ɞɌɖɒɑ ɚɍ ɌɐɑɖɎɌɞəɚɝɞɔ ɛɗɌəɔɜɟɑɘɚɏɚ ɚɍɦɑɘɌ 

ɎɘɑɤɌɞɑɗɨɝɞɎɌ. 

Ⱥɐəɚɕ ɔɓ ɩɠɠɑɖɞɔɎəɧɡ ɘɑɞɚɐɔɖ ɘɟɗɨɞɔ-

ɛɌɜɌɘɑɞɜɔɣɑɝɖɚɏɚ ȿȳȴ Ɏ ɐɔɌɏəɚɝɞɔɖɑ ɟɓɗɚɎɚɕ 

ɛɌɞɚɗɚɏɔɔ ɥɔɞɚɎɔɐəɚɕ ɒɑɗɑɓɧ ɫɎɗɫɑɞɝɫ ɟɗɨɞɜɌ-

ɓɎɟɖɚɎɌɫ ɩɗɌɝɞɚɏɜɌɠɔɫ [6 - 8], ɛɚɓɎɚɗɫɪɥɌɫ 

ɚɢɑəɔɞɨ ɩɗɌɝɞɔɣəɚɝɞɨ ɔ ɛɗɚɞəɚɝɞɨ ɞɖɌəɑɕ [9 - 

15]. ȶɚɘɛɜɑɝɝɔɚəəɌɫ ɩɗɌɝɞɚɏɜɌɠɔɫ (ȶɉȯ) ɔ ɩɗɌ-

ɝɞɚɏɜɌɠɔɫ ɝɐɎɔɏɚɎɚɕ Ɏɚɗəɚɕ (ɉȽȮ) ɐɌɪɞ Ɏɚɓ-

ɘɚɒəɚɝɞɨ ɚɛɜɑɐɑɗɔɞɨ ɏɜɌəɔɢɧ ɛɌɞɚɗɚɏɔɣɑɝɖɚɏɚ 

ɚɍɜɌɓɚɎɌəɔɫ ɔ ɖɚɗɔɣɑɝɞɎɑəəɧɑ ɡɌɜɌɖɞɑɜɔɝɞɔɖɔ 

ɒɑɝɞɖɚɝɞɔ ɟɓɗɚɎ, ɣɞɚ ɌɖɞɟɌɗɨəɚ ɛɜɔ ɚɛɜɑɐɑɗɑ-

əɔɔ ɏɜɌəɔɢ ɔəɎɌɓɔɎəɚɏɚ ɜɚɝɞɌ ɚɛɟɡɚɗɑɎɚɏɚ ɚɍ-

ɜɌɓɚɎɌəɔɫ ɛɜɔ ɛɗɌəɔɜɚɎɌəɔɔ ɚɛɑɜɌɞɔɎəɚɏɚ 
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ɎɘɑɤɌɞɑɗɨɝɞɎɌ [16, 17].  

ɂɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ.  

Ⱥɛɜɑɐɑɗɑəɔɑ ɔəɠɚɜɘɌɞɔɎəɚɝɞɔ ɖɚɘɍɔəɔ-

ɜɚɎɌəəɚɏɚ ɔɝɛɚɗɨɓɚɎɌəɔɫ ɘɟɗɨɞɔɛɌɜɌɘɑɞɜɔɣɑ-

ɝɖɚɏɚ ȿȳȴ ɔ ɟɗɨɞɜɌɓɎɟɖɚɎɚɕ ɩɗɌɝɞɚɏɜɌɠɔɔ Ɏ 

ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɕ ɐɔɌɏəɚɝɞɔɖɑ ɟɓɗɚɎɧɡ əɚɎɚ-

ɚɍɜɌɓɚɎɌəɔɕ ɥɔɞɚɎɔɐəɚɕ ɒɑɗɑɓɧ (ɅȲ). 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ ɔɝɝɗɑɐɚɎɌəɔɫ. 

ȭɧɗɚ ɛɜɚɎɑɐɑəɚ ɜɑɞɜɚɝɛɑɖɞɔɎəɚɑ ɝɛɗɚɤ-

əɚɑ ɝɗɑɛɚɑ əɑɜɌəɐɚɘɔɓɔɜɚɎɌəəɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ. 

ȼɌɍɚɞɌ ɚɝəɚɎɌəɌ əɌ ɜɑɓɟɗɨɞɌɞɌɡ ɘɟɗɨɞɔɛɌɜɌ-

ɘɑɞɜɔɣɑɝɖɚɏɚ ȿȳȴ, ɛɜɚɎɑɐɑəəɚɏɚ 229 ɛɌɢɔɑə-

ɞɌɘ əɌ ɩɞɌɛɑ ɛɜɑɐɚɛɑɜɌɢɔɚəəɚɕ ɛɚɐɏɚɞɚɎɖɔ ɝ 

ɢɑɗɨɪ ɚɢɑəɖɔ ɩɠɠɑɖɞɔɎəɚɝɞɔ ɛɜɔɘɑəɑəɔɫ ȶɉȯ 

ɔ ɉȽȮ əɌ ɛɜɔɘɑɜɑ ARFI ɔ Strain Ratio. 

Ȼɚ ɐɌəəɧɘ ɛɌɞɚɘɚɜɠɚɗɚɏɔɣɑɝɖɚɏɚ ɔɝɝɗɑ-

ɐɚɎɌəɔɫ ɛɌɢɔɑəɞɧ ɍɧɗɔ ɜɌɓɐɑɗɑəɧ əɌ ɞɜɔ 

ɏɜɟɛɛɧ. Ȯ 1-ɪ ɏɜɟɛɛɟ Ɏɚɤɗɔ 93 ɛɌɢɔɑəɞɌ ɝ ɜɌ-

ɖɚɘ ɥɔɞɚɎɔɐəɚɕ ɒɑɗɑɓɧ (ȼɅȲ) (ɔɓ əɔɡ 61 

ɍɚɗɨəɚɕ ɝ ɛɌɛɔɗɗɫɜəɧɘ, 14 ð ɝ ɠɚɗɗɔɖɟɗɫɜəɧɘ, 

14 ð  ɝ ɠɚɗɗɔɖɟɗɫɜəɧɘ ɎɌɜɔɌəɞɚɘ ɛɌɛɔɗɗɫɜəɚ-

ɏɚ, 4 ð ɝ ɘɑɐɟɗɗɫɜəɧɘ ȼɅȲ); Ɏɚ 2-ɪ ð 69 ɛɌɢɔ-

ɑəɞɚɎ ɝ ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɧɘɔ ɚɛɟɡɚɗɫɘɔ ɅȲ; Ɏ 

3-ɪ ð 67 ɛɌɢɔɑəɞɚɎ ɝ ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɧɘɔ ɟɓ-

ɗɚɎɧɘɔ ɚɍɜɌɓɚɎɌəɔɫɘɔ ɅȲ. ȮɚɓɜɌɝɞəɚɕ ɐɔɌ-

ɛɌɓɚə ɛɌɢɔɑəɞɚɎ 1-ɕ ɏɜɟɛɛɧ ɝɚɝɞɌɎɔɗ 19-78 

ɗɑɞ, 2-ɕ ð 18-68 ɗɑɞ, 3-ɕ ð 18 -75 ɗɑɞ. Ȯɚ Ɏɝɑɡ 

ɏɜɟɛɛɌɡ ɍɚɗɨɤɑ ɍɧɗɚ ɛɌɢɔɑəɞɚɎ ɒɑəɝɖɚɏɚ ɛɚɗɌ. 

Ȯ 1-ɕ ɏɜɟɛɛɑ ɍɧɗɚ 84,9% ɒɑəɥɔə ɔ 15,1% ɘɟɒ-

ɣɔə, Ɏɚ 2-ɕ ð 88,4% ɔ 11,6%, Ɏ 3-ɕ ð 70,1% ɔ 

29,9% ɝɚɚɞɎɑɞɝɞɎɑəəɚ. 

ɉɗɌɝɞɔɣəɚɝɞɨ ɞɖɌəɑɕ ɛɜɔ ɖɚɘɛɜɑɝɝɔɚəəɚɕ 

ɩɗɌɝɞɚɏɜɌɠɔɔ (ȶɉȯ) ɚɞɚɍɜɌɒɌɗɌɝɨ ɚɛɜɑɐɑɗɑə-

əɧɘɔ ɢɎɑɞɌɘɔ (ɢɎɑɞɚɎɧɘ ɖɌɜɞɔɜɚɎɌəɔɑɘ). Ȯ 

ɔɝɝɗɑɐɚɎɌəɔɔ ɔɝɛɚɗɨɓɚɎɌɗɌɝɨ ɝɔəɑ-ɓɑɗɑəɚ-

ɖɜɌɝəɌɫ ɢɎɑɞɚɎɌɫ ɏɌɘɘɌ ɐɗɫ ɚɞɚɍɜɌɒɑəɔɫ ɩɗɌ-

ɝɞɔɣəɚɝɞɔ ɞɖɌəɑɕ ɛɜɔ ȶɉȯ. ȺɢɑəɔɎɌɗɔɝɨ ɝɌɘɌ 

ɢɎɑɞɚɎɌɫ ɏɌɘɘɌ, ɐɚɘɔəɔɜɟɪɥɔɕ ɢɎɑɞ, ɔəɞɑə-

ɝɔɎəɚɝɞɨ ɔ ɚɐəɚɜɚɐəɚɝɞɨ ɚɖɜɌɤɔɎɌəɔɫ. ȶɜɚɘɑ 

ɩɞɚɏɚ ɚɛɜɑɐɑɗɫɗɔ ɖɚɩɠɠɔɢɔɑəɞ ɩɗɌɝɞɔɣəɚɝɞɔ 

(ɔəɐɑɖɝ Strain Ratio) Ɏ ɟɝɗɚɎəɧɡ ɑɐɔəɔɢɌɡ. ȴə-

ɐɑɖɝ Strain Ratio ɔɓɘɑɜɫɗɝɫ əɌ ɝɖɌəɑɜɌɡ 

Ultrasonix SP (Sonix, ȶɌəɌɐɌ), MindrɌy DC-8 

(MindrɌy, ȶɔɞɌɕ). ȴɓɘɑɜɑəɔɑ Strain Ratio ɛɜɚɎɚ-

ɐɔɗɚɝɨ ɛɫɞɔɖɜɌɞəɚ Ɏ ɝɞɜɟɖɞɟɜɑ ɟɓɗɌ ɔ Ɏ əɑɔɓ-

ɘɑəɑəəɚɕ ɛɌɜɑəɡɔɘɑ əɌ ɜɌɝɝɞɚɫəɔɔ əɑ ɘɑəɑɑ 1-

1,5 ɝɘ ɚɞ ɟɓɗɌ, ɖɜɌɕəɔɑ ɓəɌɣɑəɔɫ ɟɍɔɜɌɗɔɝɨ, ɛɚ 

ɚɝɞɌɎɤɔɘɝɫ ɓəɌɣɑəɔɫɘ ɎɧɣɔɝɗɫɗɌɝɨ ɔɡ ɝɜɑɐəɫɫ 

ɎɑɗɔɣɔəɌ.  

ɉɗɌɝɞɚɏɜɌɠɔɫ ɝɐɎɔɏɚɎɚɕ Ɏɚɗəɧ ɛɜɔɘɑəɫ-

ɗɌɝɨ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɞɑɡəɚɗɚɏɔɔ Acoustic 

Radiation Force Impulse imaging (ARFI) Ɏ ɜɑɒɔɘɑ 

Virtual Touch Tissue Quantification əɌ ɟɗɨɞɜɌ-

ɓɎɟɖɚɎɚɘ ɝɖɌəɑɜɑ Acuson S-2000 (Siemens, ȯɑɜ-

ɘɌəɔɫ). Ȯ ɡɚɐɑ ɛɜɔɘɑəɑəɔɫ ɘɑɞɚɐɔɖɔ ɛɜɚɎɚɐɔ-

ɗɔɝɨ ɔɓɘɑɜɑəɔɫ ɝɖɚɜɚɝɞɔ ɛɚɛɑɜɑɣəɚɕ Ɏɚɗəɧ, Ɏ 

ɘ/ɝ. Ȼɜɔ ɔɓɘɑɜɑəɔɔ ɝɖɚɜɚɝɞɔ ɛɚɛɑɜɑɣəɚɕ Ɏɚɗ-

əɧ (ARFI) Ɏ ɟɓɗɑ ɥɔɞɚɎɔɐəɚɕ ɒɑɗɑɓɧ ɚɝɟɥɑɝɞɎ-

ɗɫɗɔ ɛɫɞɨ ɔɓɘɑɜɑəɔɕ, ɔɓ ɖɚɞɚɜɧɡ ɘɔəɔɘɌɗɨəɚɑ 

ɔ ɘɌɖɝɔɘɌɗɨəɚɑ ɓəɌɣɑəɔɑ əɑ ɟɣɔɞɧɎɌɗɔɝɨ, Ɍ ɛɚ 

ɚɝɞɌɎɤɔɘɝɫ Ɏɧɣɔɝɗɫɗɚɝɨ ɝɜɑɐəɑɑ ɓəɌɣɑəɔɑ. 

Ȼɜɔ ARFI əɌɜɫɐɟ ɝ ɎɔɓɟɌɗɨəɚɕ ɖɌɣɑɝɞɎɑəəɚɕ 

ɚɢɑəɖɚɕ ɚɛɜɑɐɑɗɫɗɔ ɖɚɗɔɣɑɝɞɎɑəəɧɑ ɛɚɖɌɓɌɞɑ-

ɗɔ (Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɞɑɡəɔɖɔ, əɌ ɖɚɞɚɜɚɕ ɛɜɚ-

Ɏɚɐɔɗɚɝɨ ɔɝɝɗɑɐɚɎɌəɔɑ): ɝɖɚɜɚɝɞɨ ɛɚɛɑɜɑɣəɚɕ 

ɠɔɓɔɣɑɝɖɔɕ ɛɚɖɌɓɌɞɑɗɨ ɒɑɝɞɖɚɝɞɔ ɝɜɑɐɧ ɔ ɚɍɦ-

ɑɖɞɚɎ. 

Ȯ ɖɌɣɑɝɞɎɑ ɩɞɌɗɚəɌ əɑɔɓɘɑəɑəəɚɕ ɛɌɜɑə-

ɡɔɘɧ ɔɝɛɚɗɨɓɚɎɌɗɔ ɝɖɌəɧ ɛɜɚɞɔɎɚɛɚɗɚɒəɚɕ 

(ɓɐɚɜɚɎɚɕ) ɐɚɗɔ ɅȲ ɛɜɔ ɚɐəɚɝɞɚɜɚəəɑɘ ɛɚɜɌ-

ɒɑəɔɔ ɚɜɏɌəɌ (55 ɝɗɟɣɌɑɎ) ɔɗɔ əɑɔɓɘɑəɑəəɚɕ 

ɞɖɌəɔ Ɏ ɛɚɜɌɒɑəəɚɕ ɐɚɗɑ ɛɜɔ ɐɎɟɝɞɚɜɚəəɑɘ 

ɛɚɜɌɒɑəɔɔ (174 ɝɗɟɣɌɫ). 

ȼɑɓɟɗɨɞɌɞɧ ɚɍɜɌɍɌɞɧɎɌɗɔɝɨ ɝɞɌəɐɌɜɞəɧɘɔ 

ɝɞɌɞɔɝɞɔɣɑɝɖɔɘɔ ɘɑɞɚɐɌɘɔ. ȼɌɓɗɔɣɔɫ ɝɣɔɞɌɗɔ 

ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɧɘɔ ɛɜɔ p < 0,05. Ȱɗɫ 

ɚɢɑəɖɔ ɛɜɑɐɝɖɌɓɌɞɑɗɨəɚɕ ɝɛɚɝɚɍəɚɝɞɔ ɔɓɚɗɔɜɚ-

ɎɌəəɚɏɚ ɔ ɖɚɘɛɗɑɖɝəɚɏɚ ɛɜɔɘɑəɑəɔɫ ȶɉȯ ɔ ɝɚ-

əɚɩɗɌɝɞɚɘɑɞɜɔɔ Ɏ ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɕ ɐɔɌɏəɚ-

ɝɞɔɖɑ ɟɓɗɚɎɧɡ ɓɌɍɚɗɑɎɌəɔɕ ɥɔɞɚɎɔɐəɚɕ ɒɑɗɑɓɧ 

ɍɧɗ ɛɜɚɎɑɐɑə ROC-ɌəɌɗɔɓ ɝ ɚɛɜɑɐɑɗɑəɔɑɘ ɛɗɚ-

ɥɌɐɔ ɛɚɐ ɖɜɔɎɚɕ, ɎɧɜɌɒɌɪɥɑɕ ɝɚɚɞəɚɤɑəɔɑ 

ɟɜɚɎəɫ Ɏɑɜəɧɡ ɔ ɗɚɒəɧɡ ɚɍəɌɜɟɒɑəɔɕ. Ȼɜɔ 

ɛɚɝɞɜɚɑəɔɔ ROC-ɖɜɔɎɚɕ Ɏɧɣɔɝɗɫɗɔ ɚɛɑɜɌɢɔɚə-

əɧɑ ɡɌɜɌɖɞɑɜɔɝɞɔɖɔ: ɛɗɚɥɌɐɨ ɛɚɐ ɖɜɔɎɚɕ 

(AUC), ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ɔ ɝɛɑɢɔɠɔɣəɚɝɞɨ, ɛɚ-

ɗɚɒɔɞɑɗɨəɚɑ ɔ ɚɞɜɔɢɌɞɑɗɨəɚɑ ɚɞəɚɤɑəɔɫ ɛɜɌɎ-

ɐɚɛɚɐɚɍɔɫ ɝ ɟɖɌɓɌəɔɑɘ ɔɡ 95%-ɡ ɐɚɎɑɜɔɞɑɗɨ-

əɧɡ ɔəɞɑɜɎɌɗɚɎ, ɛɚɗɚɒɔɞɑɗɨəɚɑ ɔ ɚɞɜɔɢɌɞɑɗɨ-

əɚɑ ɛɜɑɐɝɖɌɓɌɞɑɗɨəɚɑ ɓəɌɣɑəɔɑ. 

ȴɝɝɗɑɐɚɎɌəɔɑ ɛɜɚɎɚɐɔɗɚɝɨ ɝ ɝɚɍɗɪɐɑəɔɑɘ 

Ɏɝɑɡ ɐɑɕɝɞɎɟɪɥɔɡ ɓɌɖɚəɚɐɌɞɑɗɨəɧɡ ɌɖɞɚɎ ȼɚɝ-

ɝɔɕɝɖɚɕ ɀɑɐɑɜɌɢɔɔ. Ȼɜɔ ɛɜɚɎɑɐɑəɔɔ ɐɔɌɏəɚ-

ɝɞɔɣɑɝɖɔɡ ɘɑɜɚɛɜɔɫɞɔɕ ɝɚɍɗɪɐɌɗɔɝɨ Ɏɝɑ ɏɗɌɎ-

əɧɑ ɩɞɔɣɑɝɖɔɑ ɛɜɔəɢɔɛɧ ð ɐɚɍɜɚɎɚɗɨəɚɝɞɨ, 

ɔəɠɚɜɘɔɜɚɎɌəəɚɝɞɨ ɔ ɖɚəɠɔɐɑəɢɔɌɗɨəɚɝɞɨ. 

ȼɑɓɟɗɨɞɌɞɧ ɔ ɚɍɝɟɒɐɑəɔɫ. 

ȹɚɜɘɌɗɨəɌɫ ɞɖɌəɨ ɥɔɞɚɎɔɐəɚɕ ɒɑɗɑɓɧ 

(ɩɞɌɗɚə) Ɏ Ȯ-ɜɑɒɔɘɑ ɔɓɚɩɡɚɏɑəəɌ, ɚɞəɚɝɔɞɑɗɨəɚ 

ɚɐəɚɜɚɐəɌ, ɍɑɓ ɟɓɗɚɎɧɡ ɚɍɜɌɓɚɎɌəɔɕ. Ȯ ɜɑɒɔ-

ɘɌɡ ɂȰȶ ɔ ɉȰ ɜɑɏɔɝɞɜɔɜɟɪɞɝɫ ɑɐɔəɔɣəɧɑ ɘɑɗ-

ɖɔɑ ɝɚɝɟɐɧ. Ȼɜɔ ȶɉȯ əɚɜɘɌɗɨəɌɫ ɞɖɌəɨ ɅȲ 

ɔɘɑɗɌ ɚɐəɚɜɚɐəɚɑ ɔɗɔ əɑɓəɌɣɔɞɑɗɨəɚ əɑɚɐəɚ-

ɜɚɐəɚɑ, əɑɜɌɎəɚɘɑɜəɚɑ ɘɑɗɖɚ- ɔ ɝɜɑɐəɑɓɑɜəɔ-

ɝɞɚɑ ɝɔɘɘɑɞɜɔɣəɚɑ ɚɖɜɌɤɔɎɌəɔɑ ɢɎɑɞɌɘɔ çɞɑɛ-

ɗɧɡè ɞɚəɚɎ ɝ ɑɐɔəɔɣəɧɘɔ ɘɑɗɖɔɘɔ ɢɎɑɞɚɎɧɘɔ 

ɛɫɞəɌɘɔ. Ƚɞɑɛɑəɨ ɚɖɜɌɝɖɔ ɝɟɥɑɝɞɎɑəəɚ əɑ ɓɌ-

ɎɔɝɑɗɌ ɚɞ ɎɧɜɌɒɑəəɚɝɞɔ ɝɚɝɟɐɔɝɞɚɕ ɝɑɞɔ. Ȼɚ 

ɤɖɌɗɑ T. Rago [16] ɔ L.Asteria [9] ɐɌəəɌɫ ɖɌɜɞɔ-

əɌ ɝɚɚɞɎɑɞɝɞɎɚɎɌɗɌ 1 (ɚɐəɚɜɚɐəɌɫ (ɏɚɘɚɏɑəəɌɫ) 

ɘɫɏɖɌɫ ɝɞɜɟɖɞɟɜɌ) ɔ 2 ɍɌɗɗɌɘ (əɑɚɐəɚɜɚɐəɌɫ 

(ɏɑɞɑɜɚɏɑəəɌɫ) ɘɫɏɖɌɫ ɝɞɜɟɖɞɟɜɌ). Ȼɜɔ ɔɝɛɚɗɨ-

ɓɚɎɌəɔɔ ɘɑɞɚɐɔɖɔ ARFI ɝɖɚɜɚɝɞɨ ɛɚɛɑɜɑɣəɚɕ 

Ɏɚɗəɧ Ɏ əɚɜɘɌɗɨəɚɕ ɞɖɌəɔ ɝɚɝɞɌɎɔɗɌ ð 2,37 Ñ 

0,23 ɘ/ɝ (95%Ȱȴ = 2,04ð3,12). ȸɚɐɟɗɨ ɊəɏɌ əɑ-

ɔɓɘɑəɑəəɚɕ ɞɖɌəɔ ɅȲ ɝɚɝɞɌɎɔɗ 15,1 Ñ 3,8 ɖȻɌ 

(95%Ȱȴ = 9,6 - 29,5).  

Ȼɜɔ ɚɢɑəɖɑ ɟɓɗɚɎ ɅȲ ɟ ɛɌɢɔɑəɞɚɎ 3-ɕ 

ɏɜɟɛɛɧ  (ɛɌɢɔɑəɞɚɎ  ɝ  ɖɚɗɗɚɔɐəɧɘ  ɔ  ɠɚɗɗɔɖɟ- 
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ɗɫɜəɧɘ ɓɚɍɚɘ) ɚɜɔɑəɞɔɜɚɎɌɗɔɝɨ əɌ ɛɌɜɌɘɑɞɜɧ, 

ɟɣɔɞɧɎɌɑɘɧɑ ɝɔɝɞɑɘɌɘɔ ɚɢɑəɚɖ. ȸɌɖɜɚɝɖɚɛɔ-

ɣɑɝɖɔ Ɏɝɑ ɟɓɗɧ ɅȲ ɔɘɑɗɔ ɣɑɞɖɟɪ ɖɌɛɝɟɗɟ, ɝɚ-

ɐɑɜɒɔɘɚɑ ɍɧɗɚ əɑɚɐəɚɜɚɐəɧɘ, ɔɘɑɗɔɝɨ ɠɚɗɗɔ-

ɖɟɗɧ ɝ ɏɟɝɞɧɘ ɔɗɔ ɒɔɐɖɔɘ ɖɚɗɗɚɔɐɚɘ. Ȼɜɔ 

ɛɌɗɨɛɌɢɔɔ ɛɗɚɞəɚɝɞɨ ɟɓɗɚɎ ɅȲ ɍɧɗɌ ɜɌɓɗɔɣ-

əɚɕ, ɎɔɓɟɌɗɨəɚ ɔɘɑɗɔɝɨ ɖɔɝɞɚɓəɧɑ ɝɞɜɟɖɞɟɜɧ ɔ 

ɘɌɖɜɚɖɌɗɨɢɔəɌɞɧ. Ȼɜɔ ȿȳȴ Ɏ Ȯ-ɜɑɒɔɘɑ ɟɓɗɧ 

ɅȲ ɟ ɛɌɢɔɑəɞɚɎ 3-ɕ ɏɜɟɛɛɧ ɔɘɑɗɔ Ɏ ɚɝəɚɎəɚɘ 

ɔɓɚ- (39,4%) ɔ ɛɚəɔɒɑəəɟɪ (41,5%) ɩɡɚɏɑəəɚɝɞɨ, 

ɜɚɎəɧɑ ɏɜɌəɔɢɧ (99,2%), ɣɑɞɖɔɑ ɖɚəɞɟɜɧ 

(78,01%), ɏɔɛɚɩɡɚɏɑəəɧɕ ɚɍɚɐɚɖ (70,1%), ɚɐəɚ-

ɜɚɐəɟɪ ɩɡɚɝɞɜɟɖɞɟɜɟ (50,2%), ɝɚɗɔɐəɚɑ (76,3%) 

ɔ ɖɔɝɞɚɓəɚ-ɝɚɗɔɐəɚɑ (20,8%) ɝɞɜɚɑəɔɑ, ɘɌɖɜɚ-

ɖɌɗɨɢɔəɌɞɧ (49,8%). ȼɑɏɔɚəɌɗɨəɌɫ ɗɔɘɠɌɐɑəɚ-

ɛɌɞɔɫ ɍɧɗɌ ɎɧɫɎɗɑəɌ ɟ 22,4% ɍɚɗɨəɧɡ, Ɏɚ Ɏɝɑɡ 

ɝɗɟɣɌɫɡ ɍɑɓ əɌɜɟɤɑəɔɫ ɝɞɜɟɖɞɟɜɧ ɗɔɘɠɌɞɔɣɑ-

ɝɖɔɡ ɟɓɗɚɎ. Ȯ ɜɑɒɔɘɌɡ ɉȰȶ ɔ ɂȰȶ ɜɑɏɔɝɞɜɔɜɚ-

ɎɌɗɝɫ ɟɘɑɜɑəəɧɕ ɛɑɜɔɠɑɜɔɣɑɝɖɔɕ (49,4%) ɔ 

ɝɘɑɤɌəəɧɕ (34,8%) ɖɜɚɎɚɞɚɖ. Ƚɚɝɟɐɧ ɔɘɑɗɔ 

ɟɛɚɜɫɐɚɣɑəəɚɑ ɝɞɜɚɑəɔɑ ɔ ɚɞəɚɝɔɞɑɗɨəɚ ɜɌɎəɚ-

ɘɑɜəɚɑ ɜɌɝɛɜɑɐɑɗɑəɔɑ ɛɜɑɔɘɟɥɑɝɞɎɑəəɚ ɛɚ ɛɑ-

ɜɔɠɑɜɔɔ ɟɓɗɚɎ. Ȼɜɔ ɜɌəɒɔɜɚɎɌəɔɔ ɔɓɚɍɜɌɒɑ-

əɔɕ Ɏ ɩɞɚɕ ɏɜɟɛɛɑ 62 ɟɓɗɌ ɅȲ ɍɧɗɔ ɚɞəɑɝɑəɧ ɖ 

TIRADS2, Ɍ 5 ɟɓɗɚɎ ð ɖ TIRADS4. Ȼɚ ɏɜɌɐɌɢɔɔ 

TLA_RU Ɏɝɑ ɟɓɗɧ ɍɧɗɔ ɚɞəɑɝɑəɧ ɖ TLA_RU1 

(ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɧɑ). 

Ȼɜɔ ɔɝɛɚɗɨɓɚɎɌəɔɔ ȶɉȯ ɟ ɛɌɢɔɑəɞɚɎ ɩɞɚɕ 

ɏɜɟɛɛɧ ɜɑɏɔɝɞɜɔɜɚɎɌɗɔɝɨ ɟɣɌɝɞɖɔ ɜɌɓɗɔɣəɚɏɚ 

ɢɎɑɞɌ ɔ ɔəɞɑəɝɔɎəɚɝɞɔ, ɡɌɜɌɖɞɑɜɔɓɟɪɥɔɑ 

ɒɑɝɞɖɚɝɞɨ   ɞɖɌəɔ  əɌ   ɖɚəɖɜɑɞəɚɘ  ɟɣɌɝɞɖɑ,   Ɍ  

 

ȼɔɝ. 1 Ɍ (Fig. 1 Ɍ) 

 

ȼɔɝ. 1 ɍ (Fig. 1 b) 

ȼɔɝ. 1.      ȿȳȴ ɥɔɞɚɎɔɐəɚɕ ɒɑɗɑɓɧ. ȿɓɗɚɎɚɕ ɖɚɗɗɚɔɐəɧɕ ɓɚɍ.   

Ɍ -  Ȯ-ɜɑɒɔɘ (ɛɚɛɑɜɑɣəɚɑ ɝɖɌəɔɜɚɎɌəɔɑ); Ɏ ɗɑɎɚɕ ɐɚɗɑ əɑɚɐəɚɜɚɐəɧɕ, ɔɓɚɩɡɚɏɑəəɧɕ ɟɓɑɗ ɝ ɣɑɞɖɔɘɔ ɜɚɎəɧɘɔ  

ɖɚəɞɟɜɌɘɔ (ɝɞɜɑɗɖɌ). 

ɍ - ȶɉȯ. ȹɑɚɐəɚɜɚɐəɚɑ ɚɖɜɌɤɔɎɌəɔɑ, ɛɌɞɞɑɜə ɛɜɑɔɘɟɥɑɝɞɎɑəəɚ ɓɑɗɑəɚɏɚ  ɢɎɑɞɌ. ȴəɐɑɖɝ ɒɑɝɞɖɚɝɞɔ 2 ɍɌɗɗɌ. 

Fig. 1.   Ultrasound, thyroid. Nodular colloid goiter.  

a - heterogeneous isoechoic nodule with clear smooth contours (arrow)in the left l obe.  

b - CEG: heterogeneous coloring, the pattern is predominantly green. The index of rigidity 2 points.  

 

ȼɔɝ. 2 (Fig. 2) 

ȼɔɝ. 2.    ȿȳȴ ɥɔɞɚɎɔɐəɚɕ ɒɑɗɑɓɧ. ȿɓɗɚɎɚɕ ɖɚɗ-

ɗɚɔɐəɧɕ ɓɚɍ. 

ARFI: Ɏ ɗɑɎɚɕ ɐɚɗɑ  əɑɚɐəɚɜɚɐəɧɕ ɔɓɚɩɡɚɏɑəəɧɕ 

ɟɓɑɗ ɝ ɣɑɞɖɔɘ ɜɚɎəɧɘ ɖɚəɞɟɜɚɘ. Ƚɖɚɜɚɝɞɨ ɍɚɖɚɎɚɕ 

Ɏɚɗəɧ 1,51 ɘ/ ɝ. 

Fig. 2.    Ultrasound, thyroid. Nodular colloid goiter.  

ARFI is an inhomogeneous isoechogenic node with a 

clear smooth contour in the left lobe. Lateral wave v e-

locity 1.51 m/s.  
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ɔɘɑəəɚ Ɏ ɟɓɗɑ. ȿ ɛɌɢɔɑəɞɚɎ 3-ɕ ɏɜɟɛɛɧ ɛɜɔ ȶɉȯ 

ɟɓɗɚɎ ɐɎɟɡɢɎɑɞəɚɑ ɚɖɜɌɤɔɎɌəɔɑ ɟɝɞɌəɚɎɗɑəɚ Ɏ 

42,5%, ɞɜɑɡɢɎɑɞəɚɑ ð Ɏ 41,7%, ɣɑɞɧɜɑɡɢɎɑɞəɚɑ ð 

Ɏ 15,8% (ɜɔɝ. 1). ȳəɌɣɔɞɑɗɨəɟɪ ɐɚɗɪ Ɏ ɛɌɞɞɑɜəɑ 

ɝɚɝɞɌɎɗɫɪɞ çɞɑɛɗɧɑè (ɖɜɌɝəɚ-ɒɑɗɞɧɑ) ɞɚəɌ 

(26,9%), Ɏ ɚɝəɚɎəɚɘ ɍɧɗɚ ɓɑɗɑəɚɑ ɚɖɜɌɤɔɎɌəɔɑ. 

Ȱɚɗɫ ɏɚɗɟɍɚɏɚ ɢɎɑɞɌ Ɏ ɛɌɞɞɑɜəɌɡ ɟɓɗɚɎ ɝɚɝɞɌɎɔ-

ɗɌ ɘɑəɑɑ 6,0%. ȾɌɖɔɘ ɚɍɜɌɓɚɘ, Ɏ ɍɚɗɨɤɔəɝɞɎɑ 

ɝɗɟɣɌɑɎ ɢɎɑɞɚɎɌɫ ɏɌɘɘɌ ɔɓɚɍɜɌɒɑəɔɕ ɟɓɗɚɎ ɟ 

ɛɌɢɔɑəɞɚɎ 3-ɕ ɏɜɟɛɛɧ ɟɖɌɓɧɎɌɗɌ əɌ Ɏɧɝɚɖɟɪ 

ɩɗɌɝɞɔɣəɚɝɞɨ ɚɍɜɌɓɚɎɌəɔɕ. ȴɓɚɍɜɌɒɑəɔɑ ɟɓɗɚɎ 

ɟ ɛɌɢɔɑəɞɚɎ ɩɞɚɕ ɏɜɟɛɛɧ ɍɧɗɚ ɚɞəɚɝɔɞɑɗɨəɚ 

ɚɐəɚɜɚɐəɧɘ. Ȼɚ ɤɖɌɗɑ T. Rago [16] ɔ L.Asteria 

[9] ɛɌɞɞɑɜəɧ ɝɚɚɞɎɑɞɝɞɎɚɎɌɗɔ ɣɌɥɑ 2 ɍɌɗɗɌɘ. 

ȼɌɓɘɑɜɧ ɔɓɚɍɜɌɒɑəɔɕ Ɏ Ȯ-ɜɑɒɔɘɑ, ȶɉȯ ɔ ɘɌɖ-

ɜɚɝɖɚɛɔɣɑɝɖɚɑ ɚɛɔɝɌəɔɑ ɛɜɑɛɌɜɌɞɌ ɟɐɌɗɑəəɚɕ 

ɅȲ ɍɧɗɔ ɛɜɌɖɞɔɣɑɝɖɔ ɔɐɑəɞɔɣəɧɘɔ. 

Ƚɖɚɜɚɝɞɨ ɛɚɛɑɜɑɣəɚɕ Ɏɚɗəɧ (ARFI) Ɏ ɐɚɍ-

ɜɚɖɌɣɑɝɞɎɑəəɧɡ ɟɓɗɌɡ ɥɔɞɚɎɔɐəɚɕ ɒɑɗɑɓɧ ɝɚ-

ɝɞɌɎɔɗɌ 2,82 Ñ 0,66 ɘ/ɝ (95%Ȱȴ = 1,17ð3,22), 

ɛɚɖɌɓɌɞɑɗɨ ɩɗɌɝɞɔɣəɚɝɞɔ ð 22,7 Ñ 6,4 ɖȻɌ 

(95%Ȱȴ = 13,2 - 74,4) (ɜɔɝ. 2). Ȼɜɔ  strain-ratio 

ɔəɐɑɖɝ ɩɗɌɝɞɔɣəɚɝɞɔ ɟɓɗɚɎ ɝɚɝɞɌɎɔɗ 1,18 Ñ 0,76 

ɟ.ɑ. (95%Ȱȴ = 0,50ð1,98).  

Ȯɚ 2-ɪ ɏɜɟɛɛɟ Ɏɚɤɗɔ 69 ɛɌɢɔɑəɞɚɎ ɝ ɐɚɍ-

ɜɚɖɌɣɑɝɞɎɑəəɧɘɔ ɚɛɟɡɚɗɫɘɔ ð   ɠɚɗɗɔɖɟɗɫɜ-

əɧɘɔ ɌɐɑəɚɘɌɘɔ. ȸɌɖɜɚɝɖɚɛɔɣɑɝɖɌɫ ɖɌɜɞɔəɌ 

ɚɛɑɜɌɢɔɚəəɚɏɚ ɛɜɑɛɌɜɌɞɌ ɟ ɛɌɢɔɑəɞɚɎ ɩɞɚɕ 

ɏɜɟɛɛɧ ɛɜɑɐɝɞɌɎɗɫɗɌ ɟɓɑɗ Ɏ ɣɑɞɖɚɕ ɖɌɛɝɟɗɑ, ɝ 

ɎɧɍɟɡɌɪɥɑɕ ɏɚɘɚɏɑəəɚɕ ɛɌɜɑəɡɔɘɚɕ.  

ȺɢɑəɖɌ ȿȳȴ ɔɓɚɍɜɌɒɑəɔɕ ɟɓɗɚɎ ɅȲ ɟ ɛɌ-

ɢɔɑəɞɚɎ 2-ɕ ɏɜɟɛɛɧ ɛɚɖɌɓɌɗɌ, ɣɞɚ ɚəɔ ɔɘɑɗɔ Ɏ 

ɚɝəɚɎəɚɘ ɛɚəɔɒɑəəɟɪ ɩɡɚɏɑəəɚɝɞɨ (68,6%), 

ɜɚɎəɧɑ ɏɜɌəɔɢɧ (100,0%), ɣɑɞɖɔɑ ɖɚəɞɟɜɧ 

(98,8%), ɏɔɛɚɩɡɚɏɑəəɧɕ ɚɍɚɐɚɖ (100,0%), əɑɚɐ-

əɚɜɚɐəɟɪ ɩɡɚɝɞɜɟɖɞɟɜɟ (61,6%), ɝɚɗɔɐəɚɑ ɝɞɜɚ-

ɑəɔɑ (80,2%), ɘɌɖɜɚɖɌɗɨɢɔəɌɞɧ (48,8%), ɟɘɑ-

ɜɑəəɧɕ ɛɑɜɔɠɑɜɔɣɑɝɖɔɕ (48,8%) ɔ ɝɘɑɤɌəəɧɕ 

ɖɜɚɎɚɞɚɖ (43,0%). Ȼɜɔ ɜɌəɒɔɜɚɎɌəɔɔ ɔɓɚɍɜɌ-

ɒɑəɔɕ Ɏ ɩɞɚɕ ɏɜɟɛɛɑ 22 ɟɓɗɌ ɥɔɞɚɎɔɐəɚɕ ɒɑɗɑ-

ɓɧ ɍɧɗɔ ɚɞəɑɝɑəɧ ɖ TIRADS2, 44 ɟɓɗɌ ɅȲ ð ɖ 

TIRADS4, Ɍ 3 ɟɓɗɌ ð ɖ TIRADS5. Ȼɚ ɛɜɑɐɗɌɏɌɑ-

ɘɚɕ ɏɜɌɐɌɢɔɔ 22 ɟɓɗɌ ɅȲ ɍɧɗɔ ɚɞəɑɝɑəɧ ɖ 

TLA_RU1, Ɍ 47 ð ɖ TLA_RU2 (əɟɒɐɌɗɔɝɨ Ɏ ɍɔɚɛ-

ɝɔɔ). ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɚɢɑəɖɌ Ɏ Ȯ-ɜɑɒɔɘɑ ɐɚɍɜɚ-

ɖɌɣɑɝɞɎɑəəɧɡ ɚɛɟɡɚɗɑɕ ɛɜɑɐɝɞɌɎɗɫɑɞ ɚɛɜɑɐɑ-

ɗɑəəɧɑ ɞɜɟɐəɚɝɞɔ, ɚɍɟɝɗɚɎɗɑəəɧɑ ɝɚɣɑɞɌəɔɑɘ 

ɟɗɨɞɜɌɓɎɟɖɚɎɧɡ ɛɜɔɓəɌɖɚɎ, ɡɌɜɌɖɞɑɜəɧɡ ɖɌɖ 

ɐɗɫ ɔɓɚɍɜɌɒɑəɔɕ 3-ɕ, ɞɌɖ ɔ 1-ɕ ɏɜɟɛɛɧ (ȼɅȲ).  

Ȼɜɔ ɔɝɛɚɗɨɓɚɎɌəɔɔ ȶɉȯ ɟ ɛɌɢɔɑəɞɚɎ 2-ɕ 

ɏɜɟɛɛɧ ɜɑɏɔɝɞɜɔɜɚɎɌɗɔ ɢɎɑɞəɚɕ ɛɌɞɞɑɜə, ɝɎɔ-

ɐɑɞɑɗɨɝɞɎɟɪɥɔɕ ɚɍ ɩɗɌɝɞɔɣəɚɝɞɔ ɞɖɌəɔ ɟɓɗɚɎ 

ɅȲ ɍɗɔɓɖɚɕ ɖ ɩɗɌɝɞɔɣəɚɝɞɔ ɟɓɗɚɎ ɅȲ ɟ ɛɌɢɔ-

ɑəɞɚɎ 3-ɕ ɏɜɟɛɛɧ (ɜɔɝ. 3). ȾɌɖɒɑ ɚɛɜɑɐɑɗɫɗɔɝɨ 

ɓɚəɧ ɜɌɓɗɔɣəɚɏɚ ɢɎɑɞɌ ɔ ɔəɞɑəɝɔɎəɚɝɞɔ ɚɖɜɌ-

ɤɔɎɌəɔɫ, əɚ ɚəɔ ɔɘɑɗɔ ɍɚɗɨɤɑɑ ɜɌɓəɚɚɍɜɌɓɔɑ, 

ɣɑɘ Ɏ ɟɓɗɌɡ ɟ ɛɌɢɔɑəɞɚɎ 3-ɕ ɏɜɟɛɛɧ. ȰɎɟɡɢɎɑɞ-

əɚɑ ɚɖɜɌɤɔɎɌəɔɑ ɟɝɞɌəɚɎɗɑəɚ Ɏ 24,8% əɌɍɗɪ-

ɐɑəɔɕ, ɞɜɑɡɢɎɑɞəɚɑ ð Ɏ 39,1%, ɣɑɞɧɜɑɡɢɎɑɞəɚɑ ð 

Ɏ 36,1%. Ȯ ɛɌɞɞɑɜəɑ ɛɜɑɚɍɗɌɐɌɗɔ çɞɑɛɗɧɑè ɞɚəɌ. 

Ȯ ɚɝəɚɎəɚɘ ɜɑɏɔɝɞɜɔɜɚɎɌɗɚɝɨ ɓɑɗɑəɚɑ ɚɖɜɌɤɔ-

ɎɌəɔɑ (62,3%, ɜ > 0,05), əɚ ɐɚɗɫ ɖɜɌɝəɚ-ɒɑɗɞɚɏɚ 

ɔ ɝɔəɑ-ɏɚɗɟɍɚɏɚ ɚɖɜɌɤɔɎɌəɔɔ ɍɧɗɌ ɍɚɗɨɤɑ, ɣɑɘ 

ɌəɌɗɚɏɔɣəɧɕ ɛɚɖɌɓɌɞɑɗɨ ɟ ɛɌɢɔɑəɞɚɎ Ɏ 3-ɕ 

ɏɜɟɛɛɑ (29,0% (ɜ > 0,05) ɔ 8,7% (p > 0,05) ɝɚɚɞ-

ɎɑɞɝɞɎɑəəɚ). ȾɌɖɔɘ ɚɍɜɌɓɚɘ, Ɏ ɍɚɗɨɤɔəɝɞɎɑ 

ɝɗɟɣɌɑɎ ɢɎɑɞɚɎɌɫ ɏɌɘɘɌ ɔɓɚɍɜɌɒɑəɔɕ ɟɓɗɚɎ 

ɟɖɌɓɧɎɌɗɌ əɌ Ɏɧɝɚɖɟɪ ɩɗɌɝɞɔɣəɚɝɞɨ ɚɍɜɌɓɚɎɌ-

əɔɕ. 

Ȼɚ ɤɖɌɗɑ T. Rago [16] ɔ L.Asteria [9] ɛɌɞ-

ɞɑɜəɧ ɟ ɛɌɢɔɑəɞɚɎ 2-ɕ ɏɜɟɛɛɧ ɝɚɚɞɎɑɞɝɞɎɚɎɌɗɔ 

1-3 ɍɌɗɗɌɘ. ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɖɌɖ ɔ Ȯ-ɜɑɒɔɘɑ 

ɔɓɚɍɜɌɒɑəɔɫ ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɧɡ ɚɛɟɡɚɗɑɕ (ɟɓ-

ɗɧ ɟ ɛɌɢɔɑəɞɚɎ 2-ɕ ɏɜɟɛɛɧ) ɛɜɔ ȶɉȯ, əɑɝɘɚɞɜɫ 

əɌ əɑɝɚɘəɑəəɚɑ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɑ ɓəɌɣɑəɔɑ, 

ɔɘɑɗɔ ɓəɌɣɔɘɧɕ ɜɌɓɍɜɚɝ ɛɚɖɌɓɌɞɑɗɑɕ, ɍɚɗɨɤɔɕ, 

ɣɑɘ ɞɌɖɚɎɚɕ ɟ ɛɌɢɔɑəɞɚɎ 3-ɕ ɏɜɟɛɛɧ. ȮɑɗɔɣɔəɌ 

ɔɓɚɍɜɌɒɑəɔɕ Ɏ Ȯ-ɜɑɒɔɘɑ, ȶɉȯ ɔ ɜɌɓɘɑɜɧ, ɓɌ-

ɠɔɖɝɔɜɚɎɌəəɧɑ ɛɜɔ ɛɌɞɚɘɚɜɠɚɗɚɏɔɣɑɝɖɚɘ ɔɝ-

ɝɗɑɐɚɎɌəɔɔ, ɍɧɗɔ ɔɐɑəɞɔɣəɧɘɔ. Ȼɜɔ ARFI Ɏ 

ɟɓɗɌɡ ɟ ɛɌɢɔɑəɞɚɎ 2-ɕ ɏɜɟɛɛɧ ɝɖɚɜɚɝɞɨ ɛɚɛɑ-

ɜɑɣəɚɕ Ɏɚɗəɧ ɝɚɝɞɌɎɔɗɌ 3,42Ñ0,86 ɘ/ɝ (95%Ȱȴ 

= 1,78ð4,25), ɘɚɐɟɗɨ ɊəɏɌ ð 31,4Ñ8,2 ɖȻɌ 

(95%Ȱȴ = 15,3ð89,4). Ȼɜɔ Strain Ratio ɔəɐɑɖɝ 

ɩɗɌɝɞɔɣəɚɝɞɔ ɟɓɗɚɎ ɝɚɝɞɌɎɔɗ 2,04Ñ0,83 ɟ.ɑ. 

(95%Ȱȴ = 1,15ð2,92) (ɜɔɝ. 4). 

Ȯ 1-ɕ ɏɜɟɛɛɑ (ɎɑɜɔɠɔɢɔɜɚɎɌəəɧɕ ȼɅȲ) 

Ƚɉȯ ɍɧɗɌ ɎɧɛɚɗəɑəɌ 93 ɛɌɢɔɑəɞɌɘ. ȽɚɏɗɌɝəɚ 

ɖɗɌɝɝɔɠɔɖɌɢɔɔ ȬɘɑɜɔɖɌəɝɖɚɏɚ ɚɍɦɑɐɔəɑəəɚɏɚ 

ɛɜɚɞɔɎɚɜɌɖɚɎɚɏɚ ɖɚɘɔɞɑɞɌ (AJCC) ɔ ȸɑɒɐɟəɌ-

ɜɚɐəɚɏɚ ɛɜɚɞɔɎɚɜɌɖɚɎɚɏɚ ɝɚɪɓɌ (UICC) ɟ 49  

ɍɚɗɨəɧɡ (52,7%) ɚɛɟɡɚɗɨ ɝɚɚɞɎɑɞɝɞɎɚɎɌɗɌ Ⱦ1, ɟ 

27 (29,0%) ð Ⱦ2, ɟ 17 (18,3%) ð Ⱦ3. Ȼɜɔ ɘɌɖɜɚ-

ɝɖɚɛɔɣɑɝɖɚɕ ɚɢɑəɖɑ ɚɛɑɜɌɢɔɚəəɧɡ ɛɜɑɛɌɜɌɞɚɎ 

Ɏ 13 ɝɗɟɣɌɫɡ (14,0%) ɍɧɗ ɟɝɞɌəɚɎɗɑə ɔəɖɌɛɝɟ-

ɗɔɜɚɎɌəəɧɕ (ɛɌɛɔɗɗɫɜəɧɕ) ȼɅȲ. Ȯ 80 ɝɗɟɣɌɫɡ 

(86,0%) ɚɛɟɡɚɗɔ ɎɔɓɟɌɗɨəɚ ɣɑɞɖɚɕ ɖɌɛɝɟɗɧ əɑ 

ɔɘɑɗɔ. Ȯ 9 ɝɗɟɣɌɫɡ (9,7%) ɛɌɗɨɛɌɞɚɜəɚ ɔ Ɏɔɓɟ-

Ɍɗɨəɚ Ɏ ɚɛɟɡɚɗɫɡ ɎɧɫɎɗɫɗɔɝɨ ɘɌɖɜɚɖɌɗɨɢɔəɌɞɧ, 

Ɏ 11 ɝɗɟɣɌɫɡ (11,8%) ð ɖɔɝɞɚɓəɧɑ ɛɚɗɚɝɞɔ ɔ 

ɖɜɚɤɖɚɎɔɐəɧɑ ɘɌɝɝɧ. 

Ȼɜɔ ȿȳȴ Ɏ ɜɑɒɔɘɑ ɝɑɜɚɕ ɤɖɌɗɧ ɚɛɟɡɚɗɔ 

(ȼɅȲ) ɔɘɑɗɔ əɑɛɜɌɎɔɗɨəɟɪ ɠɚɜɘɟ (ɤɔɜɔəɌ 

ɍɚɗɨɤɑ Ɏɧɝɚɞɧ) (30,8%), ɛɚəɔɒɑəəɟɪ ɩɡɚɏɑə-

əɚɝɞɨ (73,4%), əɑɜɚɎəɧɑ ɏɜɌəɔɢɧ (70,4%), əɑ-

ɣɑɞɖɔɑ ɖɚəɞɟɜɧ (71,0%), əɑɚɐəɚɜɚɐəɟɪ 

ɩɡɚɝɞɜɟɖɞɟɜɟ (95,0%), ɘɔɖɜɚɖɌɗɨɢɔəɌɞɧ (Ɏ 

73,1%), ɝɚɗɔɐəɚɑ ɝɞɜɚɑəɔɑ (86,7%), ɏɔɛɚɩɡɚɏɑə-

əɧɕ ɚɍɚɐɚɖ Halo (32,8%). Ȯ ɜɑɒɔɘɌɡ ɉȶ ɔ ɂȰȶ 

ɛɜɔ ȼɅȲ ɜɑɏɔɝɞɜɔɜɚɎɌɗɚɝɨ ɟɝɔɗɑəɔɑ ɎɌɝɖɟɗɫ-

ɜɔɓɌɢɔɔ ɛɚ ɝɘɑɤɌəəɚɘɟ (55,9%) ɔ ɢɑəɞɜɌɗɨəɚ-

ɘɟ (26,9%) ɞɔɛɌɘ, əɑɜɌɎəɚɘɑɜəɚɑ Ɍɝɔɘɘɑɞɜɔɣ-

əɚɑ ɜɌɝɛɜɑɐɑɗɑəɔɑ ɝɚɝɟɐɚɎ (84,9%) ɔ ɐɑɠɚɜɘɌ-

ɢɔɫ ɝɚɝɟɐɚɎ (80,6%). 

Ȼɜɔ ɜɌəɒɔɜɚɎɌəɔɔ ɔɓɚɍɜɌɒɑəɔɕ Ɏ ɩɞɚɕ 

ɏɜɟɛɛɑ 25 ɟɓɗɚɎ ɥɔɞɚɎɔɐəɚɕ ɒɑɗɑɓɧ ɍɧɗɔ ɚɞəɑ-

ɝɑəɧ ɖ TIRADS4, Ɍ 68 ɟɓɗɚɎ ð ɖ TIRADS5. Ƚɚ-

ɏɗɌɝəɚ ɏɜɌɐɌɢɔɔ TLA_RU Ɏɝɑ 93 ɟɓɗɌ ɅȲ ɍɧɗɔ 

ɚɞəɑɝɑəɧ ɖ TLA_RU2 (əɟɒɐɌɗɔɝɨ Ɏ ɍɔɚɛɝɔɔ). 

ȺɢɑəɖɌ  Ɏ  Ȯ-ɜɑɒɔɘɑ  ɟɓɗɚɎ   ɟ   ɛɌɢɔɑəɞɚɎ  3-ɕ  
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ɏɜɟɛɛɧ ɝ ɛɚɓɔɢɔɔ ɝɔɝɞɑɘɧ TIRADS əɑ ɛɜɑɐ-

ɝɞɌɎɗɫɗɌ ɝɑɜɨɑɓəɚɕ ɝɗɚɒəɚɝɞɔ, Ɍ ɛɜɔ ɔɝɛɚɗɨɓɚ-

ɎɌəɔɔ TLA_RU Ɏɚ Ɏɝɑɡ ɝɗɟɣɌɫɡ ɍɧɗɌ ɐɌəɌ ɒɑɝɞ-

ɖɌɫ ɜɑɖɚɘɑəɐɌɢɔɫ ɐɗɫ Ɏɧɛɚɗəɑəɔɫ ȾȬȻȭ. 

Ȼɜɔ ȶɉȯ ɟ ɛɌɢɔɑəɞɚɎ 1-ɕ ɏɜɟɛɛɧ ɛɌɞɞɑɜə 

ɡɌɜɌɖɞɑɜɔɓɚɎɌɗɝɫ ɓəɌɣɔɞɑɗɨəɚɕ çɛɑɝɞɜɚɞɚɕè 

ɢɎɑɞɚɎɚɕ ɏɌɘɘɧ, ɜɌɓɗɔɣəɚɕ ɔəɞɑəɝɔɎəɚɝɞɨɪ ɔ 

əɑɚɐəɚɜɚɐəɚɝɞɨɪ ɚɖɜɌɝɖɔ. ȰɎɟɡɢɎɑɞəɚɑ ɚɖɜɌ-

ɤɔɎɌəɔɑ ɟɝɞɌəɚɎɗɑəɚ Ɏ 13,4% əɌɍɗɪɐɑəɔɕ, 

ɞɜɑɡɢɎɑɞəɚɑ ð Ɏ 19,3%, ɣɑɞɧɜɑɡɢɎɑɞəɚɑ ð Ɏ 

28,7%, ɛɫɞɔɢɎɑɞəɚɑ ð Ɏ 26,4%, ɤɑɝɞɔɢɎɑɞəɚɑ ð 

Ɏ 12,2%. Ȯ ɛɌɞɞɑɜəɑ ɛɜɑɔɘɟɥɑɝɞɎɑəəɚ ɜɑɏɔ-

ɝɞɜɔɜɚɎɌɗɚɝɨ ɠɔɚɗɑɞɚɎɚ-ɝɔəɑ-ɏɚɗɟɍɚɑ ɚɖɜɌɤɔ-

ɎɌəɔɑ, ɜɑɒɑ ð ɓɑɗɑəɚɑ. ɂɎɑɞɚɎɌɫ ɏɌɘɘɌ ɟɖɌɓɧ-

ɎɌɗɌ əɌ ɛɜɑɚɍɗɌɐɌəɔɑ Ɏ ɩɞɚɕ ɏɜɟɛɛɑ çɒɑɝɞɖɔɡè 

ɟɓɗɚɎ ɅȲ (ɜɔɝ. 5).  

Ȱɗɫ ɚɢɑəɖɔ ɛɜɑɐɝɖɌɓɌɞɑɗɨəɚɕ ɝɛɚɝɚɍəɚɝɞɔ 

ȶɉȯ Ɏ ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɕ ɐɔɌɏəɚɝɞɔɖɑ ɟɓɗɚɎɧɡ 

ɓɌɍɚɗɑɎɌəɔɕ ɅȲ ɍɧɗ ɛɜɚɎɑɐɑə ROC-ɌəɌɗɔɓ ɝ 

ɚɛɜɑɐɑɗɑəɔɑɘ ɛɗɚɥɌɐɔ ɛɚɐ ɖɜɔɎɚɕ, ɎɧɜɌɒɌɪ-

ɥɑɕ ɝɚɚɞəɚɤɑəɔɑ ɟɜɚɎəɫ Ɏɑɜəɧɡ ɔ ɗɚɒəɧɡ ɚɍ-

əɌɜɟɒɑəɔɕ (ɜɔɝ. 7).  

Ȼɜɔ ɛɜɚɎɑɐɑəɔɔ ROC-ɌəɌɗɔɓɌ ɟɝɞɌəɚɎɗɑ-

əɚ, ɣɞɚ AUC (ɛɗɚɥɌɐɨ ɛɚɐ ɖɜɔɎɚɕ) ɜɌɎəɫɑɞɝɫ 

0,785 (95%Ȱȴ = 0,740-0,826), ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ 

ð 78,1%, ɝɛɑɢɔɠɔɣəɚɝɞɨ ð 79,0% (ɞɌɍɗ. ʈ1). Ȼɚ-

ɓɔɞɔɎəɧɘɔ ɘɚɒəɚ ɝɣɔɞɌɞɨ  ɛɚɖɌɓɌɞɑɗɔ ɛɚɗɚɒɔ-

ɞɑɗɨəɚɏɚ ɔ ɚɞɜɔɢɌɞɑɗɨəɚɏɚ ɛɜɑɐɝɖɌɓɌɞɑɗɨəɚɏɚ 

ɓəɌɣɑəɔɫ.  

Ⱥɜɔɑəɞɔɜɟɫɝɨ əɌ ɤɖɌɗɟ ɓəɌɣɑəɔɕ AUC, 

ɚɞɜɌɒɌɪɥɔɡ ɖɌɣɑɝɞɎɚ  ɐɔɌɏəɚɝɞɔɣɑɝɖɚɏɚ ɞɑɝɞɌ,  

 

ȼɔɝ. 3 Ɍ (Fig. 3 Ɍ) 

 

ȼɔɝ. 3 ɍ (Fig. 3 b) 

ȼɔɝ. 3.   ȿȳȴ. ɀɚɗɗɔɖɟɗɫɜəɌɫ ɌɐɑəɚɘɌ ɥɔɞɚɎɔɐəɚɕ ɒɑɗɑɓɧ. 

Ɍ -  Ȯ-ɜɑɒɔɘ (ɛɜɚɐɚɗɨəɚɑ ɝɖɌəɔɜɚɎɌəɔɑ); Ɏ ɛɜɌɎɚɕ  ɐɚɗɑ ɚɐəɚɜɚɐəɧɕ ɏɔɛɚɩɡɚɏɑəəɧɕ ɟɓɑɗ ɝ ɣɑɞɖɔɘɔ ɜɚɎəɧɘɔ  

ɖɚəɞɟɜɌɘɔ. ɍ ð ȶɉȯ; ɚɐəɚɜɚɐəɚɑ ɚɖɜɌɤɔɎɌəɔɑ, ɛɌɞɞɑɜə ɓɑɗɑəɚ ɢɎɑɞɌ (ɝɞɜɑɗɖɌ). ȴəɐɑɖɝ ɒɑɝɞɖɚɝɞɔ 2 ɍɌɗɗɌ. 

Fig. 3.    Ultrasound, thyroid. Thyroid  follicular adenoma.  

a - in the right lobe there is an homogeneous hypoechoic nodul e with clear smooth contours. b - CEG- homogen e-

ous staining pattern in green (arrow). The index of rigidity 2 points.  

 

ȼɔɝ. 4 (Fig. 4) 

ȼɔɝ. 4.  ȿȳȴ.  ɀɚɗɗɔɖɟɗɫɜəɌɫ ɌɐɑəɚɘɌ ɥɔɞɚ-

Ɏɔɐəɚɕ ɒɑɗɑɓɧ.  ɉɗɌɝɞɚɘɑɞɜɔɫ. (strain-ratio).  

Ȯ ɗɑɎɚɕ ɐɚɗɑ ɚɐəɚɜɚɐəɧɕ ɔɓɚɩɡɚɏɑəəɧɕ ɟɓɑɗ ɝ ɣɑɞ-

ɖɔɘ ɖɚəɞɟɜɚɘ. Strain Ratio ð 2,87 ɟ.ɑ. 

Fig. 4.  Ultrasound, thyroid. Thyroid follicular ad e-

noma. Elastography. (strain -ratio).  

In the left  lobe there is an inhomogeneous isoechoge n-

ic node with a clear contour. Strain Ratio -2.87 have.e.  
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ɘɚɒəɚ ɟɞɎɑɜɒɐɌɞɨ, ɣɞɚ ȶɉȯ ɫɎɗɫɑɞɝɫ ɞɑɝɞɚɘ ɝ 

ɡɚɜɚɤɔɘ ɖɌɣɑɝɞɎɚɘ, əɚ ɟɝɞɟɛɌɑɞ ɐɔɌɏəɚɝɞɔɣɑ-

ɝɖɔɘ ɛɚɖɌɓɌɞɑɗɫɘ TIRADS ɔ  TLA_RU, ɚɝɚɍɑəəɚ 

ɝɛɑɢɔɠɔɣəɚɝɞɔ, ɣɞɚ ɎɌɒəɚ ɛɜɔ ɐɔɌɏəɚɝɞɔɖɑ 

ɜɌɖɌ ɥɔɞɚɎɔɐəɚɕ ɒɑɗɑɓɧ (ȼɅȲ). 

Ȱɗɫ ɚɢɑəɖɔ ɛɜɑɐɝɖɌɓɌɞɑɗɨəɚɕ ɝɛɚɝɚɍəɚɝɞɔ 

ɩɗɌɝɞɚɘɑɞɜɔɔ (ARFI) Ɏ ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɕ ɐɔɌ-

ɏəɚɝɞɔɖɑ ɟɓɗɚɎɧɡ ɓɌɍɚɗɑɎɌəɔɕ ɅȲ ɞɌɖɒɑ ɍɧɗ 

ɛɜɚɎɑɐɑə ROC-ɌəɌɗɔɓ (ɜɔɝ. 8). Ȯ ɘɚɐɑɗɔ ɟɣɔɞɧ-

ɎɌɗɔɝɨ ɖɚɗɔɣɑɝɞɎɑəəɧɑ ɛɚɖɌɓɌɞɑɗɔ ɔ ɐɌəəɧɑ 

ɛɌɞɚɘɚɜɠɚɗɚɏɔɣɑɝɖɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ. ȻɌɢɔɑəɞɧ 

ɔɓ 2-ɕ ɔ 3-ɕ ɏɜɟɛɛ (ɖɚɗɗɚɔɐəɧɕ ɓɚɍ ɔ ɐɚɍɜɚɖɌ-

ɣɑɝɞɎɑəəɧɑ ɚɛɟɡɚɗɔ ɅȲ) ɍɧɗɔ ɚɍɦɑɐɔəɑəɧ Ɏ 

ɚɐəɟ ɏɜɟɛɛɟ. Ȱɜɟɏɟɪ ɏɜɟɛɛɟ ɝɚɝɞɌɎɔɗɔ ɍɚɗɨəɧɑ 

ɝ ɎɑɜɔɠɔɢɔɜɚɎɌəəɧɘ ȼɅȲ. Ȼɜɔ ɛɚɝɞɜɚɑəɔɔ 

ROC-ɖɜɔɎɚɕ Ɏɧɣɔɝɗɫɗɔ ɞɜɌɐɔɢɔɚəəɧɑ ɚɛɑɜɌ-

ɢɔɚəəɧɑ ɡɌɜɌɖɞɑɜɔɝɞɔɖɔ.  

Ȼɜɔ ɛɜɚɎɑɐɑəɔɔ ROC-ɌəɌɗɔɓɌ ɟɝɞɌəɚɎɗɑ-

əɚ, ɣɞɚ AUC ɜɌɎəɫɑɞɝɫ 0,815 (95%Ȱȴ = 0,740-

0,826). ɃɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ARFI ɚɖɌɓɌɗɌɝɨ Ɏɧɤɑ, 

ɣɑɘ ɟ ȶɉȯ (83,8%), Ɍ ɝɛɑɢɔɠɔɣəɚɝɞɨ ɚɖɌɓɌɗɌɝɨ 

ɜɌɎəɚɕ (79,1%). Ȼɚɗɟɣɑəəɧɑ ɜɑɓɟɗɨɞɌɞɧ ɚɖɌɓɌ-

ɗɔɝɨ Ɏɧɤɑ (ɞɌɍɗ. ʈ2), ɣɑɘ ɛɚɖɌɓɌɞɑɗɔ ȶɉȯ, əɚ 

ɚɞɗɔɣɔɫ ɍɧɗɔ əɑɐɚɝɞɚɎɑɜəɧɘɔ (p > 0,05). Ȭ ɛɚ-

ɖɌɓɌɞɑɗɔ ɛɚɗɚɒɔɞɑɗɨəɚɏɚ ɛɜɑɐɝɖɌɓɌɞɑɗɨəɚɏɚ 

ɓəɌɣɑəɔɫ +PV ɔɘɑɗɔ ɐɚɝɞɚɎɑɜəɧɑ ɚɞɗɔɣɔɫ (ɛɜɔ 

ȶɉȯ = 80,1%, ɛɜɔ ARFI = 44,9%), ɖɌɖ ɔ ɛɚɖɌɓɌ-

ɞɑɗɔ ɚɞɜɔɢɌɞɑɗɨəɚɏɚ ɛɜɑɐɝɖɌɓɌɞɑɗɨəɚɏɚ ɓəɌɣɑ-

əɔɫ (ɛɜɔ ȶɉȯ = 76,8%, ɛɜɔ ARFI = 96,0%). ȰɔɌ-

ɏəɚɝɞɔɣɑɝɖɌɫ ɩɠɠɑɖɞɔɎəɚɝɞɨ ARFI əɑɓəɌɣɔ-

ɞɑɗɨəɚ  ɛɜɑɎɧɤɌɗɌ  ɛɚɖɌɓɌɞɑɗɔ  ȶɉȯ  (ɣɞɚ, Ɏɑɜɚ- 

 

ȼɔɝ. 5 Ɍ (Fig. 5 Ɍ) 

 

ȼɔɝ. 5 ɍ (Fig. 5 b) 

ȼɔɝ. 5.   ȿȳȴ. ȼɌɖ ɥɔɞɚɎɔɐəɚɕ ɒɑɗɑɓɧ. 

Ɍ - Ȯ- ɜɑɒɔɘ (ɛɜɚɐɚɗɨəɚɑ ɝɖɌəɔɜɚɎɌəɔɑ). Ȯ ɗɑɎɚɕ ɐɚɗɑ ɔɓɚɩɡɚɏɑəəɧɕ əɑɚɐəɚɜɚɐəɧɕ ɟɓɑɗ ɝ ɣɑɞɖɔɘ ɖɚəɞɟɜɚɘ. 

ɍ - ȶɉȯ. ȹɌ ȶɉȯ ɔəɞɑəɝɔɎəɚɑ əɑɚɐəɚɜɚɐəɚɑ ɚɖɜɌɤɔɎɌəɔɑ, ɢɎɑɞɚɎɚɕ ɛɌɞɞɑɜə ɝɔəɑɏɚ ɢɎɑɞɌ. ȴəɐɑɖɝ ɒɑɝɞɖɚɝɞɔ 

4 ɍɌɗɗɌ. 

Fig. 5.   Ultrasound. Thyroid cancer.  

a - in the left lobe heterogeneous isoecho ic node with a clear outline. b - CEG intensive coloring, color pattern of 

blue color. Stiffness index 4 points.  

 

ȼɔɝ. 6 (Fig. 6) 

ȼɔɝ. 6. ȿȳȴ. ȼɌɖ ɥɔɞɚɎɔɐəɚɕ ɒɑɗɑɓɧ. ɉɗɌɝɞɚ-

ɘɑɞɜɔɫ (strain-ratio).  

ȼɌɓɗɔɣəɌɫ ɩɗɌɝɞɔɣəɚɝɞɨ ɝɞɜɟɖɞɟɜ ɟɓɗɌ. ȴəɐɑɖɝ ɝɚ-

ɚɞəɚɤɑəɔɫ ɛɗɚɞəɚɝɞɔ 4,94 ɟ.ɑ.). 

Fig. 6.  Ultrasoun d. Thyroid cancer. elastography 

(strain -ratio).  

Different elasticity of the node structures. The index of 

the ratio of the density of 4.94.e.).  
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ɫɞəɚ, ɍɧɗɚ ɝɎɫɓɌəɚ ɝ ɘɑəɨɤɑɕ ɚɛɑɜɌɞɚɜɚɓɌɎɔ-

ɝɔɘɚɝɞɨɪ ɘɑɞɚɐɔɖɔ). Ȯ ɢɑɗɚɘ ɌəɌɗɔɓ ɛɚɖɌɓɌɗ, 

ɣɞɚ ɘɑɞɚɐ ɔɘɑɑɞ ɚɣɑəɨ ɡɚɜɚɤɑɑ ɖɌɣɑɝɞɎɚ ɔ ɚɍ-

ɗɌɐɌɑɞ Ɏɧɝɚɖɚɕ ɛɜɚɏəɚɝɞɔɣɑɝɖɚɕ ɝɔɗɚɕ (AUC > 

0,8).  

Ȯɘɑɝɞɑ ɝ ɞɑɘ  ɌəɌɗɔɓ ɖɚəɖɜɑɞəɧɡ ɖɗɔəɔ-

ɣɑɝɖɔɡ əɌɍɗɪɐɑəɔɕ ɝɎɔɐɑɞɑɗɨɝɞɎɟɑɞ ɚ ɞɚɘ, ɣɞɚ 

ɩɗɌɝɞɚɘɑɞɜɔɫ, ɞɌɖɒɑ ɖɌɖ ɔ ȶɉȯ, əɑ ɛɚɓɎɚɗɫɑɞ 

ɞɚɣəɚ ɚɞɎɑɞɔɞɨ əɌ Ɏɚɛɜɚɝ ɚ ɘɚɜɠɚɗɚɏɔɣɑɝɖɚɘ 

ɝɞɜɚɑəɔɔ ɟɓɗɚɎ ɥɔɞɚɎɔɐəɚɕ ɒɑɗɑɓɧ. Ƚ ɟɣɑɞɚɘ 

ɞɚɏɚ, ɣɞɚ ɖɌɒɐɌɫ ɔɓ ɘɑɞɚɐɔɖ Ƚɉȯ ɔɘɑɑɞ ɝɎɚɔ 

ɛɜɑɔɘɟɥɑɝɞɎɌ ɔ əɑɐɚɝɞɌɞɖɔ, ɛɜɑɐɝɞɌɎɗɫɑɞ ɔə-

ɞɑɜɑɝ ɔɓɟɣɑəɔɑ ɖɚɘɛɗɑɖɝəɚɏɚ ɛɜɔɘɑəɑəɔɫ ȶɉȯ 

ɔ ARFI. Ȱɗɫ ɞɚɏɚ, ɣɞɚɍɧ ɚɢɑəɔɞɨ ɛɜɑɐɛɚɗɌɏɌɑ-

ɘɟɪ ɩɠɠɑɖɞɔɎəɚɝɞɨ ɛɜɑɐɗɌɏɌɑɘɚɕ ɘɚɐɑɗɔ ɍɧɗ 

ɛɜɔɘɑəɑə ɘɑɞɚɐ ɗɚɏɔɝɞɔɣɑɝɖɚɕ ɜɑɏɜɑɝɝɔɔ. Ȱɗɫ 

ɚɢɑəɖɔ ɖɌɣɑɝɞɎɑəəɧɡ, ɛɚɗɟɖɚɗɔɣɑɝɞɎɑəəɧɡ ɔ 

ɖɚɗɔɣɑɝɞɎɑəəɧɡ ɛɌɜɌɘɑɞɜɚɎ Ƚɉȯ ɟɓɗɚɎ ɅȲ ɔɝ-

ɛɚɗɨɓɚɎɌɗɔ ɜɌəɒɔɜɚɎɌəɔɑ Ɏɝɑɡ (229 əɌɍɗɪɐɑ-

əɔɕ) ɛɚɗɟɣɑəəɧɡ ɔɓɚɍɜɌɒɑəɔɕ ȿȳȴ ɝɚɏɗɌɝəɚ 

ɜɑɓɟɗɨɞɌɞɌɘ ɛɌɞɚɘɚɜɠɚɗɚɏɔɣɑɝɖɚɏɚ ɔɝɝɗɑɐɚɎɌ-

əɔɫ əɌ ɓɗɚɖɌɣɑɝɞɎɑəəɧɑ ɔ ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɧɑ. 

Ȼɜɔ ɠɚɜɘɔɜɚɎɌəɔɔ ɘɚɐɑɗɔ ɟɣɔɞɧɎɌɗɔ ɛɌɜɌ-

ɘɑɞɜɧ, ɖɚɞɚɜɧɑ ɝɣɔɞɌɗɔ ɖɗɪɣɑɎɧɘɔ Ɏ ɘɑɞɚɐɔ-

ɖɌɡ. ȶɚɗɔɣɑɝɞɎɚ ɟɣɔɞɧɎɌɑɘɧɡ ɛɜɔɓəɌɖɚɎ ɝɚɝɞɌ-

Ɏɔɗɚ 6, ɍɧɗɔ ɚɞɚɍɜɌəɧ: əɌɗɔɣɔɑ ɚɖɜɌɤɔɎɌəɔɫ, 

əɌɗɔɣɔɑ ɔəɞɑəɝɔɎəɚɏɚ ɚɖɜɌɤɔɎɌəɔɫ, ɚɐəɚɜɚɐ-

əɚɝɞɨ ɚɖɜɌɤɔɎɌəɔɫ, ɜɌɓɗɔɣɔɫ ɜɌɓɘɑɜɚɎ ɚɍɜɌɓɚ-

ɎɌəɔɕ, ɝɖɚɜɚɝɞɨ ɛɚɛɑɜɑɣəɚɕ Ɏɚɗəɧ (ARFI), ɔə-

ɐɑɖɝ  ɝɚɚɞəɚɤɑəɔɫ ɛɗɚɞəɚɝɞɔ (Strain-ratio).   Ȱɗɫ  

ȾɌɍɗɔɢɌ ʈ1.     ȻɚɖɌɓɌɞɑɗɔ ROC-ɖɜɔɎɚɕ ɖɚɘɛɜɑɝɝɔɚəəɚɕ ɝɚəɚɩɗɌɝɞɚɏɜɌɠɔɔ. 

ʇʦʢʘʟʘʪʝʣʠ ɿʥʘʯʝʥʠʝ 95% ɼʦʚʝʨʠʪʝʣʴʥʳʡ ʠʥʪʝʨʚʘʣ 

AUC 0,785 0,740 ʜʦ 0,826 

Se 78,061% 71,609% - 83,645% 

Sp 79,006% 72,342% - 84,694% 

+LR  3,718 2,776 - 4,980 

ïLR  0,278 0,211 - 0,365 

+PV 80,105% 75,038% - 84,357% 

ïPV 76,882% 71,648 %- 81,400% 
 

   
 

ȾɌɍɗɔɢɌ ʈ2.     ȻɚɖɌɓɌɞɑɗɔ ROC-ɖɜɔɎɚɕ ARFI. 

ʇʦʢʘʟʘʪʝʣʠ ɿʥʘʯʝʥʠʝ 95% ɼʦʚʝʨʠʪʝʣʴʥʳʡ ʠʥʪʝʨʚʘʣ 

AUC 0,815 0,740 ʜʦ 0,826 

Se 83,784% 67,986% ʜʦ 93,807% 

Sp 79,121% 72,487% ʜʦ 84,781% 

+LR  4,013 2,925 ʜʦ 5,506 

ïLR  0,205 0,098 ʜʦ 0,428 

+PV 44,928% 37,286% ʜʦ 52,816% 

ïPV 96,000% 91,996% ʜʦ 98,044% 
 

   
 

ȾɌɍɗɔɢɌ ʈ3.     ȻɚɖɌɓɌɞɑɗɔ ROC-ɖɜɔɎɚɕ ɖɚɘɛɗɑɖɝəɚɏɚ ɛɜɔɘɑəɑəɔɫ ȶɉȯ ɔ ARFI. 

ʇʦʢʘʟʘʪʝʣʠ ɿʥʘʯʝʥʠʝ 95% ɼʦʚʝʨʠʪʝʣʴʥʳʡ ʠʥʪʝʨʚʘʣ 

AUC 0,902 0,865 ʜʦ 0,932 

Se 91,617% 86,334% ʜʦ 95,341% 

Sp 88,820% 82,907% ʜʦ 93,238% 

+LR  8,195 5,289 ʜʦ 12,69
 

ïLR  0,094 0,057 ʜʦ 0,156 

+PV 89,474% 84,583% ʜʦ 92,942% 

ïPV 91,083% 86,049% ʜʦ 94,418% 
 

   
 



   RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY  

 

  | www.rejr.ru | REJR. 2019; 9 (3):30-40       DOI:10.21569/2222-7415-2019-9-3-30-40            ʉʪʨʘʥʠʮʘ  38 
  

ɌəɌɗɔɓɌ ɚɢɑəɖɔ ɜɔɝɖɌ ɔɝɛɚɗɨɓɚɎɌɗɔɝɨ ɚɞəɚɤɑ-

əɔɫ ɤɌəɝɚɎ ɐɗɫ ɖɌɒɐɚɏɚ ɛɜɔɓəɌɖɌ ɔɓ ɚɖɚəɣɌ-

ɞɑɗɨəɚɕ ɘɚɐɑɗɔ ɗɚɏɔɝɞɔɣɑɝɖɚɕ ɜɑɏɜɑɝɝɔɔ. Ȯɝɑ 

ɖɚɩɠɠɔɢɔɑəɞɧ ɤɌəɝɚɎ ɍɧɗɔ ɝɞɌəɐɌɜɞɔɓɔɜɚɎɌ-

əɧ, ɣɞɚɍɧ ɟɛɜɚɝɞɔɞɨ ɔɡ ɔɝɛɚɗɨɓɚɎɌəɔɑ. Ȱɗɫ 

ɚɢɑəɖɔ ɝɞɌɞɔɝɞɔɣɑɝɖɚɕ ɓəɌɣɔɘɚɝɞɔ ɛɚɗɟɣɑəəɚɕ 

ɘɚɐɑɗɔ ɝ ɛɚɘɚɥɨɪ ɖɜɔɞɑɜɔɫ ɁɚɝɘɑɜɌ-

ȷɑɘɑɤɚɎɌ ɚɢɑəɔɎɌɗɔ ɖɌɣɑɝɞɎɚ ɛɚɐɏɚəɖɔ, ɝɜɌɎ-

əɔɎɌɫ əɌɍɗɪɐɌɑɘɧɑ ɔ ɜɌɝɣɬɞəɧɑ ɣɌɝɞɚɞɧ. 

Ȼɚ ɔɞɚɏɌɘ ɞɑɝɞɌ ɁɚɝɘɑɜɌ - ȷɑɘɑɤɚɎɌ 

(Hosmer & Lemeshow test) ɚɝəɚɎəɚɕ ɛɌɜɌɘɑɞɜ ð 

ɛɜɚɢɑəɞ ɖɚəɖɚɜɐɌɢɔɔ (ɛɜɌɎɔɗɨəɚ ɖɗɌɝɝɔɠɔɢɔ-

ɜɚɎɌəəɧɡ ɜɑɓɟɗɨɞɌɞɚɎ) ɝɚɝɞɌɎɔɗ 90,28%, ɞɚ ɑɝɞɨ 

ɟɜɌɎəɑəɔɑ ɗɚɏɔɞ - ɜɑɏɜɑɝɝɔɔ ɛɜɌɎɔɗɨəɚ ɛɜɑɐ-

ɝɖɌɓɧɎɌɑɞ ɛɜɔəɌɐɗɑɒəɚɝɞɨ ɖ ɞɚɕ ɔɗɔ ɔəɚɕ 

ɏɜɟɛɛɑ ɍɚɗɑɑ ɣɑɘ Ɏ 90% ɝɗɟɣɌɑɎ. ȶɌɣɑɝɞɎɚ ɛɚɐ-

ɏɚəɖɔ ɡɚɜɚɤɑɑ (Hosmer & Lemeshow test: Ȗ2= 

10,5712,  ɜ = 0,2272). 

ȴɝɛɚɗɨɓɟɫ ɖɚɗɔɣɑɝɞɎɑəəɧɑ ɡɌɜɌɖɞɑɜɔɝɞɔ-

ɖɔ ɟɣɔɞɧɎɌɑɘɧɡ ɛɜɔɓəɌɖɚɎ, ɍɧɗɌ ɝɚɓɐɌəɌ ɐɔɌ-

ɏəɚɝɞɔɣɑɝɖɌɫ ɘɚɐɑɗɨ ɖɚɘɛɗɑɖɝəɚɏɚ ɛɜɔɘɑəɑəɔɫ 

Ȯ-ɜɑɒɔɘɌ, ȶɉȯ ɔ ARFI ɐɗɫ ɛɜɚɏəɚɓɔɜɚɎɌəɔɫ 

Ɏɑɜɚɫɞəɚɝɞɔ əɌɗɔɣɔɫ ɜɌɖɌ ɥɔɞɚɎɔɐəɚɕ ɒɑɗɑɓɧ 

(ȼɅȲ) Ɏ ɟɓɗɚɎɧɡ ɚɍɜɌɓɚɎɌəɔɫɡ ɅȲ. Ȼɚɗɟɣɑə-

əɌɫ ɚɍɦɑɐɔəɑəəɌɫ ɘɚɐɑɗɨ ɖɚɘɛɗɑɖɝəɚɏɚ ɛɜɔɘɑ-

əɑəɔɫ ɞɑɡəɚɗɚɏɔɕ (ɜɔɝ. 9) ɔəɠɚɜɘɌɞɔɎəɑɑ, ɣɑɘ 

ɔɓɚɗɔɜɚɎɌəəɚɑ ɛɜɔɘɑəɑəɔɑ ɘɑɞɚɐɔɖ. AUC ɝɚ-

ɝɞɌɎɔɗɌ 0,902 (Ȱȴ95% = 0,865 ɐɚ 0,932), ɞɌɖɒɑ 

ɍɚɗɑɑ Ɏɧɝɚɖɔɘɔ ɚɖɌɓɌɗɔɝɨ ɛɚɖɌɓɌɞɑɗɔ ɣɟɎɝɞɎɔ-

ɞɑɗɨəɚɝɞɔ (91,62%) ɔ ɝɛɑɢɔɠɔɣəɚɝɞɔ (88,82%) 

(ɞɌɍɗ. ʈ3). 

ȺɢɑəɖɌ ɘɚɐɑɗɔ ɝɚɎɘɑɝɞəɚɏɚ ɛɜɔɘɑəɑəɔɫ 

ȶɉȯ ɔ ARFI ɛɚɓɎɚɗɫɑɞ ɐɚɝɞɚɎɑɜəɚ ɚɢɑəɔɎɌɞɨ 

ɝɞɜɟɖɞɟɜɟ ɟɓɗɌ ɅȲ, ɐɚɝɞɚɎɑɜəɚ ɔɓɘɑɜɫɞɨ ɜɌɓ-
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ȼɔɝ. 7 (Fig. 7) 

0

20

40

60

80

100

LOGREGR_Pred

0 20 40 60 80 100

100-ʩʧʝʮʠʬʠʯʥʦʩʪʴ

ʏ
ʫ
ʚ
ʩ
ʪ
ʚ
ʠ
ʪ
ʝ
ʣ
ʴ
ʥ
ʦ
ʩ
ʪ
ʴ

 

ȼɔɝ. 8 (Fig. 8) 

ȼɔɝ. 7. ROC-ɖɜɔɎɌɫ, ɚɞɜɌɒɌɪɥɌɫ ɛɜɚɏəɚɝɞɔɣɑ-

ɝɖɔɑ Ɏɚɓɘɚɒəɚɝɞɔ ȶɉȯ. 

Fig. 7.  ROC curve reflects the predictive capabi lity 

of CEG. 

ȼɔɝ. 8. ROC-ɖɜɔɎɌɫ, ɚɞɜɌɒɌɪɥɌɫ ɛɜɚɏəɚɝɞɔɣɑ-

ɝɖɔɑ Ɏɚɓɘɚɒəɚɝɞɔ ARFI. 

Fig. 8.  ROC curve reflects the predictive capabi lity 

of ARFI. 
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ȼɔɝ. 9 (Fig. 9) 

ȼɔɝ. 9. ROC-ɖɜɔɎɌɫ ɛɜɚɏəɚɝɞɔɣɑɝɖɔɡ Ɏɚɓɘɚɒəɚ-

ɝɞɑɕ ɖɚɘɛɗɑɖɝəɚɏɚ ɔɝɛɚɗɨɓɚɎɌəɔɫ ȶɉȯ ɔ ARFI. 

Fig. 9. ROC- curve reflects of predictive capabil itie s 

of complex use of CEG and ARFI.  
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ɘɑɜɧ ɟɓɗɚɎ, Ɏ ɛɑɜɎɟɪ ɚɣɑɜɑɐɨ ȼɅȲ, ɚɛɜɑɐɑɗɫɞɨ 

ɘɑɝɞɚ ɍɔɚɛɝɔɔ (ȾȬȻȭ) ɔ ɛɜɚɎɚɐɔɞɨ ɐɔɠɠɑɜɑə-

ɢɔɌɗɨəɚ-ɐɔɌɏəɚɝɞɔɣɑɝɖɔɑ ɘɌəɔɛɟɗɫɢɔɔ (ɚɛɜɑ-

ɐɑɗɑəɔɑ ɟɜɚɎəɫ ɞɔɜɑɚɏɗɚɍɟɗɔəɌ ɔ ɖɌɗɨɢɔɞɚəɔəɌ 

Ɏ ɝɘɧɎɑ ɔɏɗɧ). 

ȻɜɚɎɑɐɑəəɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɛɚɖɌɓɌɗɚ, ɣɞɚ 

ɖɚɘɛɗɑɖɝəɚɑ ɛɜɔɘɑəɑəɔɑ ɘɑɞɚɐɔɖ Ƚɉȯ Ɏɧɝɚɖɚ 

ɔəɠɚɜɘɌɞɔɎəɚ ɔ ɐɚɗɒəɚ ɛɜɔɘɑəɫɞɨɝɫ ɛɜɔ ɟɓ-

ɗɚɎɧɡ ɓɌɍɚɗɑɎɌəɔɫɡ ɥɔɞɚɎɔɐəɚɕ ɒɑɗɑɓɧ, Ɏ 

ɛɑɜɎɟɪ ɚɣɑɜɑɐɨ, ɛɜɔ ɛɚɐɚɓɜɑəɔɔ əɌ ɜɌɖ ɅȲ, 

ɐɗɫ ɟɞɚɣəɑəɔɫ ɜɌɓɘɑɜɚɎ ɟɓɗɚɎ, ɎɧɫɎɗɑəɔɫ ɔə-

ɎɌɓɔɔ ɚɛɟɡɚɗɔ Ɏ ɚɖɜɟɒɌɪɥɔɑ ɞɖɌəɔ. ȺɐəɌɖɚ 

Ƚɉȯ əɑ ɫɎɗɫɑɞɝɫ ɓɌɘɑəɚɕ ɢɔɞɚɗɚɏɔɣɑɝɖɚɏɚ ɔɝ-

ɝɗɑɐɚɎɌəɔɫ ɔ əɑ ɐɌɑɞ ɔəɠɚɜɘɌɢɔɔ ɚ ɘɚɜɠɚɗɚ-

ɏɔɔ ɟɓɗɚɎɚɏɚ ɚɍɜɌɓɚɎɌəɔɫ ɅȲ. 

ȮɧɎɚɐɧ.  

1. ɉɗɌɝɞɚɏɜɌɠɔɫ ɛɚɓɎɚɗɫɑɞ ɚɛɜɑɐɑɗɔɞɨ ɔɝ-

ɞɔəəɧɑ ɜɌɓɘɑɜɧ ɟɓɗɚɎ əɌ ɐɚɚɛɑɜɌɢɔɚəəɚɘ ɩɞɌ-

ɛɑ, ɣɞɚ ɔɘɑɑɞ ɎɌɒəɚɑ ɓəɌɣɑəɔɑ ɛɜɔ ɚɛɜɑɐɑɗɑ-

əɔɔ ɚɍɦɑɘɌ ɔ ɎɔɐɌ ɚɛɑɜɌɞɔɎəɚɏɚ ɎɘɑɤɌɞɑɗɨ-

ɝɞɎɌ.  

2. Ⱦɑɡəɚɗɚɏɔɔ ɩɗɌɝɞɚɘɑɞɜɔɔ (ARFI ɔ strain-

ratio) ɛɚɓɎɚɗɫɪɞ ɛɚɎɧɝɔɞɨ ɚɍɦɑɖɞɔɎəɚɝɞɨ ɛɚɗɟ-

ɣɌɑɘɧɡ ɜɑɓɟɗɨɞɌɞɚɎ ɔɝɝɗɑɐɚɎɌəɔɫ ɟɓɗɚɎɧɡ əɚ-

ɎɚɚɍɜɌɓɚɎɌəɔɕ ɥɔɞɚɎɔɐəɚɕ ɒɑɗɑɓɧ. 

3. ȶɚɘɛɗɑɖɝəɚɑ ɛɜɔɘɑəɑəɔɑ ȶɉȯ ɔ ɩɗɌɝɞɚ-

ɘɑɞɜɔɔ ɟɗɟɣɤɌɑɞ ɜɑɓɟɗɨɞɌɞɧ ɐɔɠɠɑɜɑəɢɔɌɗɨ-

əɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɟɓɗɚɎɧɡ ɚɍɜɌɓɚɎɌəɔɕ ɅȲ ɔ 

ɐɚɗɒəɚ ɛɜɔɘɑəɫɞɨɝɫ Ɏ ɛɑɜɎɟɪ ɚɣɑɜɑɐɨ ɛɜɔ ɛɚ-

ɐɚɓɜɑəɔɔ əɌ ȼɅȲ. 

ȴɝɞɚɣəɔɖ ɠɔəɌəɝɔɜɚɎɌəɔɫ ɔ  ɖɚəɠɗɔɖɞ 

ɔəɞɑɜɑɝɚɎ. 

ȬɎɞɚɜɧ ɐɌəəɚɕ ɝɞɌɞɨɔ ɛɚɐɞɎɑɜɐɔɗɔ ɚɞɝɟɞ-

ɝɞɎɔɑ ɠɔəɌəɝɚɎɚɕ ɛɚɐɐɑɜɒɖɔ ɔɝɝɗɑɐɚɎɌəɔɫ ɔ 

ɖɚəɠɗɔɖɞɌ ɔəɞɑɜɑɝɚɎ, ɚ ɖɚɞɚɜɧɡ əɑɚɍɡɚɐɔɘɚ 

ɝɚɚɍɥɔɞɨ.
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Ȼȼȴȸȱȹȱȹȴȱ ȿȷɈȾȼȬȳȮȿȶȺȮȺȯȺ ȴȽȽȷȱȰȺȮȬȹȴɋ Ƚ ȶȺȹȾȼȬȽȾȹɇȸ  

ȿȽȴȷȱȹȴȱȸ  ȿ ȻȬɂȴȱȹȾȺȮ Ƚ ȻȬȾȺȷȺȯȴȱȵ ȷȴȸɀȬȾȴɃȱȽȶȴɁ ȿȳȷȺȮ Ʉȱȴ 

 

ȷɑɍɑɐɑɎɌ ȱ.Ȯ.1,2, ȲɑɝɞɚɎɝɖɌɫ Ƚ.ȴ.1,3, ȱɎɐɚɖɔɘɚɎɌ ȱ.Ɋ.1,2,  

ȹɌɜɖɑɎɔɣ Ȭ.ȹ.1, ȷɔɞɎɔəɚɎɌ Ƚ.Ȼ.1, Ʉɟɝɞ Ɋ.Ȭ.3 

 
ɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. ȴɓɟɣɑəɔɑ ɖɜɔɞɑɜɔɑɎ ɟɗɨɞɜɌɓɎɟɖɚɎɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɝ ɖɚə-

ɞɜɌɝɞəɧɘ ɟɝɔɗɑəɔɑɘ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɛɌɞɚɗɚɏɔɑɕ ɗɔɘɠɌɞɔɣɑɝɖɔɡ ɟɓɗɚɎ ɤɑɔ, Ɏ 

ɝɚɛɚɝɞɌɎɗɑəɔɔ ɝ ɜɑɓɟɗɨɞɌɞɌɘɔ ɘɚɜɠɚɗɚɏɔɣɑɝɖɚɕ ɎɑɜɔɠɔɖɌɢɔɔ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. ȿɗɨɞɜɌɓɎɟɖɚɎɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɝ ɖɚəɞɜɌɝɞəɧɘ ɟɝɔɗɑəɔ-

ɑɘ (ȶȿȿȳȴ) ɛɜɚɎɑɐɑəɚ 32 ɛɌɢɔɑəɞɌɘ ɝ ɛɌɞɚɗɚɏɔɑɕ ɗɔɘɠɌɞɔɣɑɝɖɔɡ ɟɓɗɚɎ (ȷȿ) ɤɑɔ, ɝ ɛɚ-

ɝɗɑɐɟɪɥɑɕ ɘɚɜɠɚɗɚɏɔɣɑɝɖɚɕ ɎɑɜɔɠɔɖɌɢɔɑɕ. 

ȼɑɓɟɗɨɞɌɞɧ ɔ ɚɍɝɟɒɐɑəɔɑ.  ȶɌɣɑɝɞɎɑəəɧɑ ɛɚɖɌɓɌɞɑɗɔ  ȶȿȿȳȴ ɚɞɗɔɣɌɪɞɝɫ ɛɜɔ 

ɔɝɝɗɑɐɚɎɌəɔɔ ȷȿ ɤɑɔ ɝ ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɧɘ ɔ ɓɗɚɖɌɣɑɝɞɎɑəəɧɘ ɛɚɜɌɒɑəɔɑɘ. ȽɞɌɞɔ-

ɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɧɘɔ ɚɖɌɓɌɗɔɝɨ ɖɚɗɔɣɑɝɞɎɑəəɧɑ ɖɜɔɞɑɜɔɔ: əɟɗɑɎɚɑ Ɏɜɑɘɫ ð T0, ɛɔɖ ɔə-

ɞɑəɝɔɎəɚɝɞɔ ð PI. ȳɗɚɖɌɣɑɝɞɎɑəəɚɑ ɛɚɜɌɒɑəɔɑ ȷȿ ɤɑɔ ɎɧɫɎɗɫɑɞɝɫ ɛɜɔ ɛɜɑɎɧɤɑəɔɔ ɛɚ-

ɏɜɌəɔɣəɧɡ ɓəɌɣɑəɔɕ PI=8,6 ɐȭ (ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ=77,0%, ɝɛɑɢɔɠɔɣəɚɝɞɨ=92,0%),  ɛɜɔ 

ɘɑəɨɤɔɡ ɓəɌɣɑəɔɫɡ T0=6,4 ɝ (ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ=81,0%, ɝɛɑɢɔɠɔɣəɚɝɞɨ=85,7%). ȯɜɌɠɔ-

ɣɑɝɖɚɑ ɛɜɑɐɝɞɌɎɗɑəɔɑ ROC- ɖɜɔɎɧɡ ɛɚɖɌɓɧɎɌɑɞ ɡɚɜɚɤɑɑ ɖɌɣɑɝɞɎɚ ɘɚɐɑɗɔ, ɛɗɚɥɌɐɨ ɛɚɐ 

ɖɜɔɎɚɕ (AUC) T0 ɝɚɝɞɌɎɔɗɌ 0,861; PI ð 0,876.  

ȳɌɖɗɪɣɑəɔɑ. ȶȿȿȳȴ ɝ ɖɌɣɑɝɞɎɑəəɧɘ ɔ ɖɚɗɔɣɑɝɞɎɑəəɧɘ ɌəɌɗɔɓɚɘ Ɏɚɓɘɚɒəɚ ɔɝ-

ɛɚɗɨɓɚɎɌɞɨ Ɏ ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɕ ɐɔɌɏəɚɝɞɔɖɑ ɛɜɔ ɛɌɞɚɗɚɏɔɔ ɗɔɘɠɚɟɓɗɚɎ ɤɑɔ.  

 

 ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɟɗɨɞɜɌɓɎɟɖɚɎɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ, ɟɗɨɞɜɌɓɎɟɖɚɎɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɝ 

ɖɚəɞɜɌɝɞəɧɘ ɟɝɔɗɑəɔɑɘ, ɟɗɨɞɜɌɓɎɟɖɚɎɚɕ ɖɚəɞɜɌɝɞəɧɕ ɛɜɑɛɌɜɌɞ, ɗɔɘɠɌɞɔɣɑɝɖɔɕ ɟɓɑɗ, 

ɘɑɞɌɝɞɌɓɧ. 
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 THE USE OF CONTRAST-ENHANCED ULTRASOUND IN PATIENTS WITH PATHOLOGY 

OF THE LYMPH NODES OF THE NECK 

 

Lebedeva E.V. 1,2, Zhestovskaya S.I.1,3, Evdokimova E.Y. 1,2, Narkevich A.N. 1,  

Litvinova S.P.1, Shust J.Ȭ.3  
 

urpose.  To study the criteria of contrast -enhanced ultrasound in patients with p a-

thology of the lymph nodes of the neck, in comparison with the results of morph o-

logical verification.  

Materials and methods. Contrast -enhanced ultrasound (CEUS) was p erformed in 32 

patients with pathology of the lymph nodes (LN) of the neck, followed by morphological ver i-

fication.  

Results and discussion.  Quality indicators CEUS differ in the study of LN's neck 

benign and malignant lesions. The quantitative criteria tur ned out to be statistically signif i-

cant: zero time - T0, peak of intensity - PI. Quantitative criteria were statistically significant: 

zero time ð T0, peak intensity ð PI. Malignant lesion of the neck LN is most likely to be d e-

tected when exceeding the bou ndary values PI=8,6 DB (Se=77,0%, Sp=92,0%), and at lower 

values T0=6,4 s (Se=81,0%, Sp=85,7%). Graphical representation of ROC curves of CEUS of 

ɂ 

P 

ȺȼȴȯȴȹȬȷɈȹȬɋ ȽȾȬȾɈɋ 
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the neck lymph nodes shows good quality of the model, the area under the curve (AUC) T0 

was 0.861; PI ð 0.876.  

Conclusions.  CEUS with qualitative and quantitative analysis may be used in the 

differential diagnosis in pathology of the LN's neck.  

 

 Keywords: ultrasound, CEUS (contrast -enhanced ultrasound), ultrasound contrast 

agent, lymph node, metastases.  
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ɔɌɏəɚɝɞɔɖɌ ɗɔɘɠɌɐɑəɚɛɌɞɔɔ ɤɑɔ 

ɚɝɞɌɑɞɝɫ ɌɖɞɟɌɗɨəɧɘ Ɏɚɛɜɚɝɚɘ ɖɗɔ-

əɔɣɑɝɖɚɕ ɛɜɌɖɞɔɖɔ. ȿɗɨɞɜɌɓɎɟɖɚɎɚɑ 

ɔɝɝɗɑɐɚɎɌəɔɑ ɫɎɗɫɑɞɝɫ ɛɑɜɎɧɘ ɩɞɌ-

ɛɚɘ ɚɍɝɗɑɐɚɎɌəɔɫ ɔɓɘɑəɑəəɧɡ ɗɔɘ-

ɠɌɞɔɣɑɝɖɔɡ ɟɓɗɚɎ. ȹɌ ɝɑɏɚɐəɫɤəɔɕ ɐɑəɨ ɔɓ-

Ɏɑɝɞəɧ ɩɡɚɏɜɌɠɔɣɑɝɖɔɑ ɛɜɔɓəɌɖɔ, ɟɖɌɓɧɎɌɪ-

ɥɔɑ əɌ ɓɗɚɖɌɣɑɝɞɎɑəəɚɑ ɛɚɜɌɒɑəɔɑ ɗɔɘɠɌɞɔɣɑ-

ɝɖɔɡ ɟɓɗɚɎ (ȷȿ) Ɏ Ȯ-ɜɑɒɔɘɑ ɔ ɢɎɑɞɚɎɚɘ ɐɚɛɛɗɑ-

ɜɚɎɝɖɚɘ ɖɌɜɞɔɜɚɎɌəɔɔ (ɂȰȶ): ɔɓɘɑəɑəɔɑ ɠɚɜ-

ɘɧ ɔ ɖɌɛɝɟɗɧ, əɌɜɟɤɑəɔɑ ɝɞɜɟɖɞɟɜɧ ɔ ɐɔɠɠɑ-

ɜɑəɢɔɜɚɎɖɔ, ɜɑɏɔɝɞɜɌɢɔɫ ɛɌɞɚɗɚɏɔɣɑɝɖɚɏɚ ɖɜɚ-

ɎɚɞɚɖɌ [1 - 4]. ȹɑ ɝɘɚɞɜɫ əɌ Ɏɧɝɚɖɟɪ ɝɛɑɢɔ-

ɠɔɣəɚɝɞɨ ɎɧɤɑɟɖɌɓɌəəɧɡ ɛɜɔɓəɌɖɚɎ, ɩɡɚɏɜɌ-

ɠɔɣɑɝɖɌɫ ɖɌɜɞɔəɌ ɛɚɗɔɘɚɜɠəɌ, ɣɞɚ  ɛɜɑɐɝɞɌɎ-

ɗɫɑɞ ɚɛɜɑɐɑɗɑəəɧɑ ɞɜɟɐəɚɝɞɔ  Ɏ  Ɏɧɍɚɜɑ 

çəɌɔɍɚɗɑɑ ɔɓɘɑəɑəəɚɏɚè ɗɔɘɠɌɞɔɣɑɝɖɚɏɚ ɟɓɗɌ 

ɛɜɔ ɛɜɚɎɑɐɑəɔɔ ɍɔɚɛɝɔɔ [4 - 7]. Ⱥɍ ɩɞɚɘ ɝɎɔɐɑ-

ɞɑɗɨɝɞɎɟɪɞ ɐɌəəɧɑ ɐɚɚɛɑɜɌɢɔɚəəɧɡ ɘɚɜɠɚɗɚ-

ɏɔɣɑɝɖɔɡ ɔɝɝɗɑɐɚɎɌəɔɕ, ɖɚɞɚɜɧɑ Ɏ 19-25% ɝɗɟ-

ɣɌɑɎ (Ƚ.ȴ. ȲɑɝɞɚɎɝɖɌɫ, 2013; ȼ.Ȭ. ɃɑɜəɔɖɚɎ, 

2013) əɑ ɝɚɎɛɌɐɌɪɞ ɝ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɧɘɔ ɜɑ-

ɓɟɗɨɞɌɞɌɘɔ. Ƚ ɢɑɗɨɪ ɛɚɗɟɣɑəɔɫ ɐɚɛɚɗəɔɞɑɗɨəɚɕ 

ɔəɠɚɜɘɌɢɔɔ Ɏ ɟɗɨɞɜɌɓɎɟɖɚɎɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ 

ɛɜɔɘɑəɫɑɞɝɫ ɖɚɘɛɜɑɝɝɔɚəəɌɫ ɩɗɌɝɞɚɏɜɌɠɔɫ 

(ȶɉȯ) [2, 11]. Ȼɚ əɌɤɔɘ ɐɌəəɧɘ ȶɉȯ, ɛɜɔ ɓɗɚ-

ɖɌɣɑɝɞɎɑəəɚɘ ɛɚɜɌɒɑəɔɔ ȷȿ ɖɚɩɠɠɔɢɔɑəɞ ɐɑ-

ɠɚɜɘɌɢɔɔ (SR) ɝɚɝɞɌɎɗɫɑɞ 4,35, ɝ ɣɟɎɝɞɎɔɞɑɗɨ-

əɚɝɞɨɪ ð 84,6% ɔ ɝɛɑɢɔɠɔɣəɚɝɞɨɪ ð 100% 

(p<0,001). ȰɚɍɜɚɖɌɣɑɝɞɎɑəəɧɑ ɔɓɘɑəɑəɔɫ Ɏ ȷȿ 

ɛɜɔ ɘɑəɨɤɔɡ ɓəɌɣɑəɔɫɡ SR 2,45, ɝ ɣɟɎɝɞɎɔ-

ɞɑɗɨəɚɝɞɨɪ ð 100%, ɝɛɑɢɔɠɔɣəɚɝɞɨɪ ð 93% 

(p<0,001) [11]. ȴɓɘɑəɑəɔɫ Ɏ ɗɔɘɠɌɞɔɣɑɝɖɔɡ ɟɓ-

ɗɌɡ ɝ SR Ɏ ɛɜɑɐɑɗɌɡ 2,45 - 4,35 ɘɚɏɟɞ ɍɧɞɨ ɖɌɖ 

ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɧɘɔ, ɞɌɖ ɔ ɓɗɚɖɌɣɑɝɞɎɑəəɧɘɔ. 

Ȯ ɞɌɖɔɡ ɝɗɟɣɌɫɡ ɟɗɨɞɜɌɓɎɟɖɚɎɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ 

ɘɚɒəɚ ɐɚɛɚɗəɫɞɨ ɖɚəɞɜɌɝɞəɧɘ ɟɝɔɗɑəɔɑɘ (ȶȿ-

ȿȳȴ), ɖɚɞɚɜɚɑ  ɛɚɓɎɚɗɫɑɞ ɚɢɑəɔɞɨ ɛɑɜɠɟɓɔɪ ȷȿ 

Ɏ ɜɑɌɗɨəɚɘ Ɏɜɑɘɑəɔ ɔ ɐɌɑɞ ɐɚɛɚɗəɔɞɑɗɨəɟɪ 

ɔəɠɚɜɘɌɢɔɪ ɐɗɫ ɜɑɤɑəɔɫ ɎɚɛɜɚɝɌ ɚ ɍɔɚɛɝɔɔ. 

ȶȿȿȳȴ ɝɛɚɝɚɍɝɞɎɟɑɞ ɟɞɚɣəɑəɔɪ ɜɌɝɛɜɚɝɞɜɌ-

əɑəəɚɝɞɔ ɛɜɚɢɑɝɝɌ, Ɏ ɚɞɐɑɗɨəɧɡ ɝɗɟɣɌɫɡ ɘɚɒɑɞ 

ɝɞɌɞɨ ɌɗɨɞɑɜəɌɞɔɎəɧɘ ɘɑɞɚɐɚɘ ɖɚɘɛɨɪɞɑɜəɚɕ 

ɞɚɘɚɏɜɌɠɔɔ, əɑ ɚɖɌɓɧɎɌɫ ɗɟɣɑɎɟɪ əɌɏɜɟɓɖɟ əɌ 

ɛɌɢɔɑəɞɌ [3, 8, 13, 14]. Ȯ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ 

ɍɚɗɨɤɚɕ ɔəɞɑɜɑɝ ɛɜɑɐɝɞɌɎɗɫɑɞ ɛɚɔɝɖ ɩɡɚɏɜɌɠɔ-

ɣɑɝɖɔɡ ɖɜɔɞɑɜɔɑɎ ɖɚɗɔɣɑɝɞɎɑəəɚɕ ɚɢɑəɖɔ ɟɗɨ-

ɞɜɌɓɎɟɖɚɎɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɝ ɖɚəɞɜɌɝɞəɧɘ ɟɝɔ-

ɗɑəɔɑɘ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɛɌɞɚɗɚɏɔɑɕ ȷȿ, ɣɞɚ ɛɚɓɎɚ-

ɗɔɞ ɍɚɗɑɑ ɤɔɜɚɖɚ ɔɝɛɚɗɨɓɚɎɌɞɨ ɩɞɚɞ ɘɑɞɚɐ Ɏ 

ɖɗɔəɔɣɑɝɖɚɕ ɛɜɌɖɞɔɖɑ. 

ɂɑɗɨ.  

ȴɓɟɣɑəɔɑ ɖɜɔɞɑɜɔɑɎ ɟɗɨɞɜɌɓɎɟɖɚɎɚɏɚ ɔɝ-

ɝɗɑɐɚɎɌəɔɫ ɝ ɖɚəɞɜɌɝɞəɧɘ ɟɝɔɗɑəɔɑɘ ɟ ɛɌɢɔ-

ɑəɞɚɎ ɝ ɛɌɞɚɗɚɏɔɑɕ ɗɔɘɠɌɞɔɣɑɝɖɔɡ ɟɓɗɚɎ ɤɑɔ, Ɏ 

ɝɚɛɚɝɞɌɎɗɑəɔɔ ɝ ɜɑɓɟɗɨɞɌɞɌɘɔ ɘɚɜɠɚɗɚɏɔɣɑɝɖɚɕ 

ɎɑɜɔɠɔɖɌɢɔɔ.  

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ.  

ȴɝɝɗɑɐɚɎɌəɔɑ ɛɜɚɎɚɐɔɗɚɝɨ əɌ ɍɌɓɌɡ ɚɞɐɑ-

ɗɑəɔɕ ɟɗɨɞɜɌɓɎɟɖɚɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ ȶȯȭȿȳ 

çȶɜɌɑɎɌɫ ɖɗɔəɔɣɑɝɖɌɫ ɍɚɗɨəɔɢɌè ɔ ȶȯȭȿȳ 

çȶɜɌɝəɚɫɜɝɖɔɕ ɖɜɌɑɎɚɕ ɖɗɔəɔɣɑɝɖɔɕ ɚəɖɚɗɚɏɔ-

ɣɑɝɖɔɕ ɐɔɝɛɌəɝɑɜ ɔɘ. Ȭ.ȴ. ȶɜɧɒɌəɚɎɝɖɚɏɚè ɏɚ-

ɜɚɐɌ ȶɜɌɝəɚɫɜɝɖɌ əɌ ɟɗɨɞɜɌɓɎɟɖɚɎɧɡ ɌɛɛɌɜɌ-

ɞɌɡ PHILIPS iU 22 Xmatrix, LOGIQ E9 ɗɔəɑɕəɧ-

ɘɔ ɐɌɞɣɔɖɌɘɔ ɝ ɣɌɝɞɚɞɚɕ 6-15 ȸȯɢ, 12-18 ȸȯɢ. 

ȳɌ ɛɑɜɔɚɐ 2016-2018 ɏɏ. ɖɚɘɛɗɑɖɝəɚɑ ȿȳȴ 

ɗɔɘɠɌɞɔɣɑɝɖɔɡ ɟɓɗɚɎ ɤɑɔ Ɏɧɛɚɗəɑəɚ 100 ɛɌ-

ɢɔɑəɞɌɘ ɝ ɛɌɞɚɗɚɏɔɑɕ ɫɜɑɘəɧɡ ȷȿ ɤɑɔ. ȶȿȿȳȴ 

Ɏɧɛɚɗəɑəɚ 32 ɛɌɢɔɑəɞɌɘ ɝ ɛɚɐɚɓɜɑəɔɑɘ əɌ ɓɗɚ-

ɖɌɣɑɝɞɎɑəəɚɑ ɛɚɜɌɒɑəɔɑ ȷȿ. Ƚɜɑɐɔ ɚɍɝɗɑɐɚ-

ɎɌəəɧɡ ɍɧɗɚ 23 ɘɟɒɣɔəɧ (71,9%), 9 ɒɑəɥɔə 

(28,1%); Ɏ ɎɚɓɜɌɝɞɑ ɚɞ 28 ɐɚ 80 ɗɑɞ, ɘɑɐɔɌəɌ 

ɎɚɓɜɌɝɞɌ ɝɚɝɞɌɎɔɗɌ 53,9 [42,0; 69,0] ɏɚɐɌ. ȰɌə-

əɧɑ ȶȿȿȳȴ ɝɚɛɚɝɞɌɎɔɗɔ ɝ ɜɑɓɟɗɨɞɌɞɌɘɔ ɘɚɜɠɚ-

ɗɚɏɔɣɑɝɖɚɕ ɎɑɜɔɠɔɖɌɢɔɔ. 

ȶȿȿȳȴ Ɏɧɛɚɗəɫɗɚɝɨ ɛɌɢɔɑəɞɌɘ ɝ ɩɡɚɏɜɌ-

ɠɔɣɑɝɖɔɘɔ ɛɜɔɓəɌɖɌɘɔ, əɑ ɔɝɖɗɪɣɌɪɥɔɘɔ 

ɓɗɚɖɌɣɑɝɞɎɑəəɚɑ ɛɚɜɌɒɑəɔɑ ɗɔɘɠɌɞɔɣɑɝɖɔɡ ɟɓ-

ɗɚɎ Ɏ Ȯ-ɜɑɒɔɘɑ ɔ ɂȰȶ, ɛɜɔ ȶɉȯ  ɝ ɖɚɩɠɠɔɢɔ-

ɑəɞɚɘ ɒɑɝɞɖɚɝɞɔ ɍɚɗɑɑ 2,45. ȿ ɛɌɢɔɑəɞɚɎ ɚɞɝɟɞ-

ɝɞɎɚɎɌɗɔ ɛɜɚɞɔɎɚɛɚɖɌɓɌəɔɫ ɖ ɎɎɑɐɑəɔɪ 

ɩɡɚɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ, Ɏɝɑ ɟɣɌɝɞəɔɖɔ ɛɑ-

ɜɑɐ ɔɝɝɗɑɐɚɎɌəɔɑɘ ɛɚɐɛɔɝɧɎɌɗɔ ɔəɠɚɜɘɔɜɚ-

ɎɌəəɚɑ ɐɚɍɜɚɎɚɗɨəɚɑ ɝɚɏɗɌɝɔɑ. ȸɚɜɠɚɗɚɏɔɣɑ-

ɝɖɌɫ ɎɑɜɔɠɔɖɌɢɔɫ ɛɜɚɎɚɐɔɗɌɝɨ ɛɚ ɜɑɓɟɗɨɞɌɞɌɘ  
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ɌɝɛɔɜɌɢɔɚəəɧɡ ɛɟəɖɢɔɚəəɧɡ ɍɔɚɛɝɔɕ ɔ ɚɛɑ-

ɜɌɢɔɕ. Ȼɚ ɐɌəəɧɘ ɘɚɜɠɚɗɚɏɔɣɑɝɖɔɡ ɓɌɖɗɪɣɑ-

əɔɕ ɎɧɫɎɗɑəɚ: ɘɑɞɌɝɞɌɓɧ ð ɟ 12 ɛɌɢɔɑəɞɚɎ, 

ɗɔɘɠɚɘɧ ð ɟ 11 ɛɌɢɔɑəɞɚɎ, ɗɔɘɠɌɐɑəɔɞ ð ɟ 7 

ɛɌɢɔɑəɞɚɎ, ɏɔɛɑɜɛɗɌɓɔɔ ð ɟ 2 ɛɌɢɔɑəɞɚɎ. Ȯɝɑɡ 

ɛɌɢɔɑəɞɚɎ ɜɌɓɐɑɗɔɗɔ əɌ 2 ɏɜɟɛɛɧ: 1 ð ɝ ɐɚɍɜɚ-

ɖɌɣɑɝɞɎɑəəɧɘɔ ɓɌɍɚɗɑɎɌəɔɫɘɔ ȷȿ, ɖɟɐɌ Ɏɚɤɗɔ 

ɗɔɘɠɌɐɑəɔɞɧ ɔ ɏɔɛɑɜɛɗɌɓɔɔ; 2 ð ɝɚ ɓɗɚɖɌɣɑ-

ɝɞɎɑəəɧɘ ɛɚɜɌɒɑəɔɑɘ ȷȿ,  ɐɌəəɟɪ ɏɜɟɛɛɟ ɝɚ-

ɝɞɌɎɔɗɔ ɗɔɘɠɚɘɧ ɔ ɘɑɞɌɝɞɌɓɧ.  

Ȱɗɫ ȶȿȿȳȴ ɔɝɛɚɗɨɓɚɎɌɗɔ ɛɜɑɛɌɜɌɞ Ƚɚəɚ-

Ɏɨɪ (ȭɜɌɖɖɚ, ȽɎɔɝɝ ȽȬ, ɄɎɑɕɢɌɜɔɫ). ɉɡɚɖɚə-

ɞɜɌɝɞəɧɕ ɛɜɑɛɌɜɌɞ (ɉȶȻ) ɎɎɚɐɔɗɔ ɎəɟɞɜɔɎɑəəɚ 

Ɏ ɐɚɓɑ 2,5 ɘɗ, ɝ ɛɚɝɗɑɐɟɪɥɑɕ ɔəɠɟɓɔɑɕ 5 ɘɗ 

0,9% ɜɌɝɞɎɚɜɌ ɡɗɚɜɔɝɞɚɏɚ əɌɞɜɔɫ. ȽɖɌəɔɜɚɎɌ-

əɔɑ ɔɓɘɑəɑəəɚɏɚ ȷȿ Ɏɧɛɚɗəɫɗɚɝɨ Ɏ ɜɑɒɔɘɑ 

çContrastè, ɝ ɘɑɡɌəɔɣɑɝɖɔɘ ɔəɐɑɖɝɚɘ 0,06-0,08. 

ȴɝɝɗɑɐɚɎɌəɔɑ ɓɌɛɔɝɧɎɌɗɔ Ɏ Ɏɔɐɑ ɖɔəɚɛɑɞɗɔ 

ɛɜɚɐɚɗɒɔɞɑɗɨəɚɝɞɨɪ əɑ ɘɑəɑɑ 360 ɝɑɖɟəɐ. Ȯ 

ɜɑɒɔɘɑ ɛɚɝɞɚɍɜɌɍɚɞɖɔ  ɔɓɚɍɜɌɒɑəɔɫ ɌəɌɗɔɓɔ-

ɜɚɎɌɗɔ ɖɌɣɑɝɞɎɑəəɧɑ ɛɜɔɓəɌɖɔ əɌɖɚɛɗɑəɔɫ ɔ 

ɎɧɎɑɐɑəɔɫ ɉȶȻ: 1) ɔəɞɑəɝɔɎəɚɝɞɨ əɌɖɚɛɗɑəɔɫ Ɏ 

ɓɚəɑ ɔəɞɑɜɑɝɌ ɛɚ ɚɞəɚɤɑəɔɪ ɖ ɚɖɜɟɒɌɪɥɔɘ 

ɞɖɌəɫɘ: ɍɑɝɖɚəɞɜɌɝɞəɚɑ, ɔɓɚɖɚəɞɜɌɝɞəɚɑ, ɏɔɛɚ-

ɖɚəɞɜɌɝɞəɚɑ, ɏɔɛɑɜɖɚəɞɜɌɝɞəɚɑ; 2) ɡɌɜɌɖɞɑɜ 

əɌɖɚɛɗɑəɔɫ ɔ ɜɌɝɛɜɑɐɑɗɑəɔɫ ɩɡɚɖɚəɞɜɌɝɞəɚɏɚ 

ɛɜɑɛɌɜɌɞɌ Ɏ ȷȿ: ɚɐəɚɜɚɐəɚɑ, əɑɚɐəɚɜɚɐəɚɑ; 3) 

ɣɑɞɖɚɝɞɨ ɖɚəɞɟɜɚɎ: ɝ ɣɑɞɖɔɘɔ ɔ əɑɣɑɞɖɔɘɔ ɖɚə-

ɞɟɜɌɘɔ; 4) ɝɜɌɎəɑəɔɑ ɜɌɓɘɑɜɚɎ ɓɚəɧ ɔəɞɑɜɑɝɌ ɝ 

Ȯ-ɜɑɒɔɘɚɘ, ɜɌɓɘɑɜɧ ɘɚɏɟɞ ɍɧɞɨ ɍɚɗɨɤɑ, ɘɑəɨ-

ɤɑ ɔɗɔ ɞɌɖɔɘɔ ɒɑ [6, 12, 13]. 

ȶɚɗɔɣɑɝɞɎɑəəɧɑ ɖɜɔɞɑɜɔɔ (ɔɓ ɛɜɑɐɗɚɒɑə-

əɧɡ EFSUMB, 2012) ɚɢɑəɔɎɌɗɔ ɛɚ ɖɜɔɎɚɕ ɔə-

ɞɑəɝɔɎəɚɝɞɨ-Ɏɜɑɘɫ (ȶȴȮ): T0 ð əɟɗɑɎɚɑ Ɏɜɑɘɫ, 

Ɏɜɑɘɫ ɚɞ ɎɎɑɐɑəɔɫ ɩɡɚɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ 

ɐɚ ɛɚɫɎɗɑəɔɫ ɑɏɚ Ɏ ɓɚəɑ ɔəɞɑɜɑɝɌ; TTP ð Ɏɜɑɘɫ 

ɚɞ T0 ɐɚ ɐɚɝɞɔɒɑəɔɫ ɛɔɖɌ ɔəɞɑəɝɔɎəɚɝɞɔ; PI ð 

ɛɔɖ ɔəɞɑəɝɔɎəɚɝɞɔ, ɘɌɖɝɔɘɌɗɨəɚɑ əɌɖɚɛɗɑəɔɑ 

ɩɡɚɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ Ɏ ɓɚəɑ ɔəɞɑɜɑɝɌ [12, 

15, 16].  

ȽɞɌɞɔɝɞɔɣɑɝɖɌɫ ɚɍɜɌɍɚɞɖɌ ɐɌəəɧɡ Ɏɧɛɚɗ-

əɑəɌ ɝ ɛɚɘɚɥɨɪ ɛɜɚɏɜɌɘɘɧ SPSS STATISTICS v 

19. Ȱɗɫ ɛɚɔɝɖɌ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɕ ɏɜɌəɔɢɧ ɖɚɗɔ-

ɣɑɝɞɎɑəəɧɡ ɖɜɔɞɑɜɔɑɎ ȶȿȿȳȴ ɛɜɔɘɑəɔɗɔ ROC-

ɌəɌɗɔɓ ɝ ɚɛɜɑɐɑɗɑəɔɑɘ ɛɗɚɥɌɐɔ ɛɚɐ ɡɌɜɌɖɞɑɜɔ-

ɓɟɪɥɑɕ  ɖɜɔɎɚɕ (AUC),  ɝɞɌɞɔɝɞɔɣɑɝɖɚɕ  ɓəɌɣɔ- 

ȾɌɍɗɔɢɌ ʈ1.     ɁɌɜɌɖɞɑɜ ɔ ɣɌɝɞɚɞɌ ɖɌɣɑɝɞɎɑəəɧɡ ɛɜɔɓəɌɖɚɎ ȶȿȿȳȴ Ɏ ȷȿ ɝ ɐɚɍɜɚɖɌ-

ɣɑɝɞɎɑəəɧɘ ɔ ɓɗɚɖɌɣɑɝɞɎɑəəɧɘ ɛɚɜɌɒɑəɔɑɘ (n=32). 

ʇʨʠʟʥʘʢ ʍʘʨʘʢʪʝʨ ʠʟʤʝʥʝʥʠʷ ʚ ʣʠʤʬʘʪʠʯʝʩʢʠʭ ʫʟʣʘʭ 

ɼʦʙʨʦʢʘʯʝʩʪʚʝʥʥʳʝ 

ʘʙʩ.,% 

ɿʣʦʢʘʯʝʩʪʚʝʥʥʳʝ 

ʘʙʩ, % 

ʀʥʪʝʥʩʠʚʥʦʩʪʴ  

ɻʠʧʝʨʢʦʥʪʨʘʩʪʥʦʝ 
3 

33,3% 

22 

95,7% 

ɻʠʧʦʢʦʥʪʨʘʩʪʥʦʝ 
6 

66,7% 

1 

4,3% 

ʆʜʥʦʨʦʜʥʦʩʪʴ 

ʆʜʥʦʨʦʜʥʦʝ 
5 

55,6% 

2 

8,7% 

ʅʝʦʜʥʦʨʦʜʥʦʝ 
4 

44,4% 

21 

91,3% 

ʂʦʥʪʫʨʳ 

ʏʝʪʢʠʝ 
7 

77,8% 

2 

8,7% 

ʅʝʯʝʪʢʠʝ 
2 

22,2% 

21 

91,3% 

ʉʦʧʦʩʪʘʚʣʝʥʠʝ ʨʘʟ-

ʤʝʨʦʚ ʩ ɺ-ʨʝʞʠʤʦʤ 

ʉʦʚʧʘʜʘʶʪ 
8 

88,9% 

5 

21,7% 

ʈʘʟʤʝʨʳ ʙʦʣʴʰʝ, ʯʝʤ 

ʚ ɺ-ʨʝʞʠʤʝ 

1 

11,1% 

18 

78,3% 
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ɘɚɝɞɔ ɚɞɗɔɣɔɕ ɛɚɗɟɣɑəəɚɕ ɛɗɚɥɌɐɔ ɚɞ 0,5 (ɛɜɔ 

p<0,05).  

ȼɑɓɟɗɨɞɌɞɧ.  

ȶɌɣɑɝɞɎɑəəɧɑ ɛɚɖɌɓɌɞɑɗɔ ɛɑɜɠɟɓɔɔ 

ɩɡɚɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ Ɏ ɔɓɘɑəɑəəɧɡ ɗɔɘ-

ɠɌɞɔɣɑɝɖɔɡ ɟɓɗɌɡ ɛɜɑɐɝɞɌɎɗɑəɧ Ɏ ɞɌɍɗɔɢɑ ʈ1. 

Ȼɜɔ ɓɗɚɖɌɣɑɝɞɎɑəəɚɘ ɛɚɜɌɒɑəɔɔ Ɏ 95,7% 

əɌɖɚɛɗɑəɔɑ ɉȶȻ Ɏ ȷȿ ɍɧɗɚ ɏɔɛɑɜɖɚəɞɜɌɝɞəɧɘ, 

91,3% ɝ əɑɚɐəɚɜɚɐəɧɘ əɌɖɚɛɗɑəɔɑɘ. Ȯ ɏɜɟɛɛɑ 

ȷȿ ɝ ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɧɘɔ ɔɓɘɑəɑəɔɫɘɔ ɏɔɛɑɜ-

ɖɚəɞɜɌɝɞəɧɘ ð Ɏ 33,3% ɝɗɟɣɌɑɎ, ɝ əɑɚɐəɚɜɚɐ-

əɧɘ əɌɖɚɛɗɑəɔɑɘ ð ɟ 44,4% ɛɌɢɔɑəɞɚɎ. ȷɔɘɠɌ-

ɞɔɣɑɝɖɔɑ ɟɓɗɧ, ɛɚɜɌɒɑəəɧɑ ɘɑɞɌɝɞɌɓɌɘɔ ɔ 

ɗɔɘɠɚɘɌɘɔ, ɛɚɝɗɑ ɎɎɑɐɑəɔɫ ɩɡɚɖɚəɞɜɌɝɞəɚɏɚ 

ɛɜɑɛɌɜɌɞɌ ɡɌɜɌɖɞɑɜɔɓɚɎɌɗɔɝɨ əɑɣɑɞɖɚɝɞɨɪ ɖɚə-

ɞɟɜɚɎ, ɜɌɓɘɑɜɧ ȷȿ Ɏ 78,3% ɛɜɑɎɧɤɌɗɔ ɔɓɘɑɜɑ-

əɔɫ Ɏ Ȯ-ɜɑɒɔɘɑ (ɜɔɝ. 1, 2). ȹɌɖɚɛɗɑəɔɑ ɉȶȻ Ɏ 

ȷȿ ɝ ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɧɘɔ ɔɓɘɑəɑəɔɫɘɔ ɔɘɑɗɔ 

ɣɑɞɖɔɑ ɖɚəɞɟɜɧ, ɜɌɓɘɑɜɧ ɝɚɎɛɌɐɌɗɔ ɝ ɔɓɘɑɜɑ-

əɔɫɘɔ Ɏ Ȯ-ɜɑɒɔɘɑ (ɜɔɝ. 3). 

  ɃɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ (Ƀ) ɔ ɝɛɑɢɔɠɔɣəɚɝɞɨ 

(Ƚ) ɛɚɖɌɓɌɞɑɗɑɕ ɖɌɣɑɝɞɎɑəəɚɏɚ ɌəɌɗɔɓɌ ȶȿȿȳȴ 

ɛɜɔɓəɌɖɚɎ ɓɗɚɖɌɣɑɝɞɎɑəəɚɏɚ ɛɚɜɌɒɑəɔɫ ȷȿ 

ɜɌɝɛɜɑɐɑɗɔɗɔɝɨ ɝɗɑɐɟɪɥɔɘ ɚɍɜɌɓɚɘ: ɏɔɛɑɜɖɚə-

ɞɜɌɝɞəɚɑ əɌɖɚɛɗɑəɔɑ ɉȶȻ Ƀ=89,5%, Ƚ=66,6%; 

əɑɚɐəɚɜɚɐəɚɑ əɌɖɚɛɗɑəɔɫ ɉȶȻ Ƀ=83,5%, 

Ƚ=50%; əɑɣɑɞɖɔɑ ɖɚəɞɟɜɧ ɓɚəɧ ɔəɞɑɜɑɝɌ ɛɚɝɗɑ 

əɌɖɚɛɗɑəɔɫ ɉȶȻ Ƀ=84,2%, Ƚ=83,3%; ɛɜɑɎɧɤɑ-

əɔɑ ɜɌɓɘɑɜɚɎ ɓɚəɧ ɔəɞɑɜɑɝɌ Ɏ ɝɜɌɎəɑəɔɔ ɝ Ȯ-

ɜɑɒɔɘɚɘ Ƀ=78,9%, Ƚ=83,3%. Ȼɚɗɟɣɑəəɧɑ ɐɌə-

əɧɑ ɝɎɔɐɑɞɑɗɨɝɞɎɟɪɞ,  ɣɞɚ  ɔɝɛɚɗɨɓɚɎɌəɔɑ  ɛɜɔ- 

 

ȼɔɝ. 1 (Fig. 1) 

 

ȼɔɝ. 2 (Fig. 2)  

ȼɔɝ. 1.      ɉɡɚɏɜɌɘɘɌ, ȶȿȿȳȴ, 12 ɝɑɖɟəɐɌ. 

ȼɑɒɔɘ ɐɎɚɕəɚɏɚ ɩɖɜɌəɌ. ȸɑɞɌɝɞɌɓ Ɏ ɫɜɑɘəɧɕ ȷȿ 

ɤɑɔ. ȺɍɜɌɓɚɎɌəɔɑ ɏɔɛɑɜɖɚəɞɜɌɝɞəɚɑ, ɝ əɑɚɐəɚɜɚɐ-

əɧɘ əɌɖɚɛɗɑəɔɑɘ ɉȶȻ, ɖɚəɞɟɜɧ əɑɣɑɞɖɔɑ. 

Fig. 1.  Sonogram, CEUS, 12th second.  

Double screen mode. Metastasis to the jugular lymph 

node of the neck. The formation is hypercont rast, has a 

heterogeneous accumulation of contrast drug, contours 

are fuzzy.  

ȼɔɝ. 2.     ɉɡɚɏɜɌɘɘɌ ȶȿȿȳȴ, 15 ɝɑɖɟəɐɌ. 

ȼɑɒɔɘ ɐɎɚɕəɚɏɚ ɩɖɜɌəɌ. ɋɜɑɘəɧɕ ȷȿ ɤɑɔ ɛɜɔ əɑ-

ɡɚɐɒɖɔəɝɖɚɕ ɗɔɘɠɚɘɑ. ȹɌɖɚɛɗɑəɔɑ ɉȶȻ Ɏ ɗɔɘɠɌɞɔ-

ɣɑɝɖɚɘ ɟɓɗɑ ɏɔɛɑɜɖɚəɞɜɌɝɞəɚɑ, əɑɚɐəɚɜɚɐəɚɑ, ɖɚəɞɟ-

ɜɧ ɣɑɞɖɔɑ. 

Fig. 2.  Sonogram, CEUS, 15th second.  

Double -screen mode. The jugular lymph node in non -

Hodgkin lymphoma. The accumulation of a contrast 

agent in the lymph node is hyper -contrast, non -

uniform, contours are clear.  

 

ȼɔɝ. 3 (Fig. 3) 

ȼɔɝ. 3.    ɉɡɚɏɜɌɘɘɌ ȶȿȿȳȴ, 20 ɝɑɖɟəɐɌ. 

ȼɑɒɔɘ ɐɎɚɕəɚɏɚ ɩɖɜɌəɌ. ȷɔɘɠɌɐɑəɔɞ ɫɜɑɘəɚɏɚ ȷȿ. 

ȹɌɖɚɛɗɑəɔɑ ɏɔɛɚɖɚəɞɜɌɝɞəɚɑ Ɏ ɛɑɜɔɠɑɜɔɣɑɝɖɔɡ 

ɚɞɐɑɗɌɡ ȷȿ, ɖɚəɞɟɜɧ ɣɑɞɖɔɑ, Ɏ ɢɑəɞɜɑ ɍɑɝɖɚəɞɜɌɝɞ-

əɌɫ ɓɚəɌ əɑɖɜɚɓɌ. 

Fig. 3.    Sonogram, CEUS, 20th second.  

Double -screen mode. Lymphadeni tis of jugular LN. 

The accumulation of hypɚcontrast in the peripheral 

parts of the LN, contours are clear, in the center there 

is a non -contrast zone of necrosis.  
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ɓəɌɖɌ əɑɚɐəɚɜɚɐəɚɏɚ əɌɖɚɛɗɑəɔɫ ɉȶȻ Ɏ ɐɔɠ-

ɠɑɜɑəɢɔɌɗɨəɚɕ ɐɔɌɏəɚɝɞɔɖɑ ɛɌɞɚɗɚɏɔɔ ȷȿ əɑ 

ɛɜɑɐɝɞɌɎɗɫɑɞ ɖɗɔəɔɣɑɝɖɟɪ ɓəɌɣɔɘɚɝɞɨ. 

Ȱɗɫ ɌəɌɗɔɓɌ ɖɚɗɔɣɑɝɞɎɑəəɧɡ ɛɚɖɌɓɌɞɑɗɑɕ, 

Ɏ ɝɑɏɘɑəɞɑ ɖɔəɚɛɑɞɗɔ ɚɞ ɘɚɘɑəɞɌ ɎɎɑɐɑəɔɫ ɐɚ 

ɎɧɘɧɎɌəɔɫ ɩɡɚɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ, ɝɞɜɚɔ-

ɗɔɝɨ ɖɜɔɎɧɑ ɔəɞɑəɝɔɎəɚɝɞɨ-Ɏɜɑɘɫ, ɚɢɑəɔɎɌɗɔ 

ɛɚɖɌɓɌɞɑɗɔ: T0; TTP; PI (ɜɔɝ. 4, 5, 6). 

ȶɚɗɔɣɑɝɞɎɑəəɧɑ ɐɌəəɧɑ ɔɘɑɗɔ ɜɌɝɛɜɑɐɑ-

ɗɑəɔɑ ɚɞɗɔɣəɚɑ ɚɞ əɚɜɘɌɗɨəɚɏɚ, ɛɜɑɐɝɞɌɎɗɑəɧ Ɏ 

ɞɌɍɗɔɢɑ ʈ2 Ɏ Ɏɔɐɑ ɘɑɐɔɌəɧ, 1 ɔ 3 ɖɎɌɜɞɔɗɑɕ 

(Me [Q 1; Q3]). 

ȶɌɖ Ɏɔɐəɚ ɔɓ ɞɌɍɗɔɢɧ, ɛɚ ɜɑɓɟɗɨɞɌɞɌɘ 

əɌɤɔɡ ɔɝɝɗɑɐɚɎɌəɔɕ ɛɚɝɗɑ ɎɎɑɐɑəɔɫ ɉȶȻ, ȷȿ ɝ 

ɓɗɚɖɌɣɑɝɞɎɑəəɧɘ ɛɚɜɌɒɑəɔɑɘ ɡɌɜɌɖɞɑɜɔɓɚɎɌ-

ɗɔɝɨ Ɏ 2,6 ɜɌɓɌ ɍɚɗɑɑ ɍɧɝɞɜɧɘ Ɏɜɑɘɑəɑɘ ɛɚɫɎ-

ɗɑəɔɫ ɉȶȻ Ɏ ɓɚəɑ ɔəɞɑɜɑɝɌ (Ⱦ0), Ɏ 1,9 ɜɌɓɌ ɍɚɗɑɑ 

Ɏɧɝɚɖɔɘ ɛɔɖɚɘ ɔəɞɑəɝɔɎəɚɝɞɔ (PI), ɣɑɘ ȷȿ ɝ 

ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɧɘɔ ɔɓɘɑəɑəɔɫɘɔ.  

Ȼɚɝɗɑ ɛɜɚɎɑɐɑəɔɫ ROC-ɌəɌɗɔɓɌ ɖɚɗɔɣɑ-

ɝɞɎɑəəɧɡ ɜɑɓɟɗɨɞɌɞɚɎ ȶȿȿȳȴ (ɜɔɝ. 7) ɐɗɫ ɐɔɠ-

ɠɑɜɑəɢɔɜɚɎɖɔ ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɧɡ ɔ ɓɗɚɖɌɣɑ-

ɝɞɎɑəəɧɡ ɛɚɜɌɒɑəɔɕ ȷȿ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔ-

ɘɧɘɔ ɚɖɌɓɌɗɔɝɨ ɖɜɔɞɑɜɔɔ: T0, PI. Ȱɗɫ ɖɌɒɐɚɏɚ 

ɚɛɜɑɐɑɗɑəɚ ɛɚɏɜɌəɔɣəɚɑ ɓəɌɣɑəɔɑ (ɞɌɍɗ. ʈ3). 

Ȱɗɫ ɖɜɔɞɑɜɔɫ TTP ɛɜɔ ɝɜɌɎəɑəɔɔ ɐɚɍɜɚ-

ɖɌɣɑɝɞɎɑəəɧɡ ɔ ɓɗɚɖɌɣɑɝɞɎɑəəɧɡ ɛɚɜɌɒɑəɔɕ 

ȷȿ ɛɗɚɥɌɐɨ ɛɚɐ ɖɜɔɎɚɕ ɝɟɥɑɝɞɎɑəəɚ əɑ ɚɞɗɔɣɌ-

ɗɌɝɨ ɚɞ ɛɗɚɥɌɐɔ ɛɚɐ ɚɛɚɜəɚɕ ɖɜɔɎɚɕ 

AUC=0,546 (p=0,649). ȽɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɧɡ 

ɜɌɓɗɔɣɔɕ TTP ɘɑɒɐɟ ȷȿ ɝ ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɧɘ ɔ 

ɓɗɚɖɌɣɑɝɞɎɑəəɧɘ ɡɌɜɌɖɞɑɜɚɘ ɛɚɜɌɒɑəɔɫ əɑ 

ɍɧɗɚ. 

Ⱥɍɝɟɒɐɑəɔɑ.  

ɃɌɝɞɚɞɌ ɓɌɍɚɗɑɎɌəɔɕ ɗɔɘɠɌɞɔɣɑɝɖɔɡ ɟɓ-

ɗɚɎ Ɏ ɝɞɜɟɖɞɟɜɑ ɣɑɗɪɝɞəɚ-ɗɔɢɑɎɚɕ ɛɌɞɚɗɚɏɔɔ 

ɝɚɝɞɌɎɗɫɑɞ ɐɚ 42% (Ȯ.Ȯ. ȬɠɌəɌɝɨɑɎ, 2016). 

ȷɔɘɠɌɞɔɣɑɝɖɔɑ ɖɚɗɗɑɖɞɚɜɧ ð ɓɚəɌ ɞɔɛɔɣəɚɏɚ 

ɘɑɞɌɝɞɌɓɔɜɚɎɌəɔɫ ɜɌɖɌ ɏɚɗɚɎɧ ɔ ɤɑɔ Ɏ 40-85% 

(Ȭ.Ȼ. ȻɌɣɑɝ, 2013), ɗɚɖɌɗɔɓɌɢɔɔ ɗɔɘɠɚɘ. ȿɗɨ-

ɞɜɌɓɎɟɖɚɎɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɫɎɗɫɑɞɝɫ əɑɚɞɦɑɘɗɑ-

ɘɚɕ ɣɌɝɞɨɪ ɐɔɌɏəɚɝɞɔɖɔ ɛɌɞɚɗɚɏɔɔ ȷȿ ɤɑɔ. Ȯ 

ɛɚɝɗɑɐəɔɑ ɏɚɐɧ Ɏ ɖɗɔəɔɣɑɝɖɟɪ ɛɜɌɖɞɔɖɟ Ɍɖ-

ɞɔɎəɚ Ɏəɑɐɜɫɑɞɝɫ ɟɗɨɞɜɌɓɎɟɖɚɎɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ 

ɝ ɖɚəɞɜɌɝɞəɧɘ ɟɝɔɗɑəɔɑɘ, ɐɚɛɚɗəɫɫ ɘɟɗɨɞɔɛɌ-

ɜɌɘɑɞɜɔɣɑɝɖɔɕ ɛɚɐɡɚɐ Ɏ  Ɍɗɏɚɜɔɞɘɑ  ɚɍɝɗɑɐɚɎɌ- 

 

ȼɔɝ. 4 (Fig. 4) 

 

ȼɔɝ. 5 (Fig. 5)  

ȼɔɝ. 4.       ȶȿȿȳȴ, ɛɚɝɞɜɚɑəɔɑ ɖɜɔɎɚɕ ɔəɞɑəɝɔɎ-

əɚɝɞɨ-Ɏɜɑɘɫ. 

ȸɑɞɌɝɞɌɓ Ɏ ɫɜɑɘəɧɕ ȷȿ. PI=14ɐȭ. 

Fig. 4.  CEUS, the construc tion of the intensity time 

curve.  

Metastasis in the jugular LN. PI = 14 dB.  

ȼɔɝ. 5.     ȶȿȿȳȴ, ɛɚɝɞɜɚɑəɔɑ ɖɜɔɎɚɕ ɔəɞɑəɝɔɎ-

əɚɝɞɨ-Ɏɜɑɘɫ. 

ȷɔɘɠɌɞɔɣɑɝɖɔɕ ɟɓɑɗ ɛɜɔ əɑɡɚɐɒɖɔəɝɖɚɕ ɗɔɘɠɚɘɑ. 

PI=12,7ɐȭ. 

Fig. 5.  CEUS, the construction of the i ntensity time 

curve.  

The lymph node in non -Hodgkin's lymphoma. PI = 

12,7dB.  

 

ȼɔɝ. 6 (Fig. 6) 

ȼɔɝ. 6.     ȶȿȿȳȴ, ɛɚɝɞɜɚɑəɔɑ ɖɜɔɎɚɕ ɔəɞɑəɝɔɎ-

əɚɝɞɨ-Ɏɜɑɘɫ. 

Ⱥɝɞɜɧɕ ɗɔɘɠɌɐɑəɔɞ ɫɜɑɘəɚɏɚ ȷȿ. PI=7ɐȭ. 

Fig. 6.  CEUS, the construction of the i ntensity time 

curve.  

Acute lymphadenitis of the  jugular LN. PI = 7dB.  
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əɔɫ ɛɌɢɔɑəɞɚɎ ɝ ɛɌɞɚɗɚɏɔɑɕ ȷȿ[15, 17 - 19].  

Ȯ əɌɤɑɕ ɜɌɍɚɞɑ ɘɧ ɚɢɑəɔɗɔ ɖɌɣɑɝɞɎɑəəɧɑ 

ɔ ɖɚɗɔɣɑɝɞɎɑəəɧɑ ɖɜɔɞɑɜɔɔ ȿȳȴ ɝ ɖɚəɞɜɌɝɞ-

əɧɘ ɟɝɔɗɑəɔɑɘ ɛɜɔ ɛɌɞɚɗɚɏɔɔ ɫɜɑɘəɧɡ ȷȿ ɤɑɔ. 

Ȼɜɔ ɌəɌɗɔɓɑ ɜɑɓɟɗɨɞɌɞɚɎ ɖɌɣɑɝɞɎɑəəɧɡ ɛɚɖɌɓɌ-

ɞɑɗɑɕ Ɏ ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɕ ɐɔɌɏəɚɝɞɔɖɑ ɛɌɞɚ-

ɗɚɏɔɔ ȷȿ ɤɑɔ ɟ ɛɚɖɌɓɌɞɑɗɫ ɔəɞɑəɝɔɎəɚɝɞɨ 

əɌɖɚɛɗɑəɔɫ ɉȶȻ əɌɔɍɚɗɨɤɌɫ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ 

89,5%, əɚ əɑɎɧɝɚɖɌɫ ɝɛɑɢɔɠɔɣəɚɝɞɨ 66,6%, ɖɌɖ 

ɔ ɟ ɛɚɖɌɓɌɞɑɗɫ ɡɌɜɌɖɞɑɜɌ əɌɖɚɛɗɑəɔɫ ɉȶȻ  

Ƚ=50%. Ȯɧɝɚɖɔɑ ɢɔɠɜɧ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɔ ɔ 

ɝɛɑɢɔɠɔɣəɚɝɞɔ ɟ ɛɚɖɌɓɌɞɑɗɑɕ ɚɢɑəɖɔ ɣɑɞɖɚɝɞɔ 

ɖɚəɞɟɜɚɎ (Ƀ=84,2%, Ƚ=83,3%) ɔ ɝɜɌɎəɑəɔɫ ɜɌɓ-

ɘɑɜɚɎ ɓɚəɧ ɔəɞɑɜɑɝɌ (Ƀ=78,9%, Ƚ=83,3%) ɛɚɝɗɑ 

əɌɖɚɛɗɑəɔɫ ɉȶȻ. 

Ȼɚ ɜɑɓɟɗɨɞɌɞɌɘ ɖɚɗɔɣɑɝɞɎɑəəɚɏɚ ɌəɌɗɔɓɌ 

ɟɗɨɞɜɌɓɎɟɖɚɎɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɝ ɖɚəɞɜɌɝɞəɧɘ 

ɟɝɔɗɑəɔɑɘ ɍɧɗɔ ɎɧɫɎɗɑəɧ ɔəɠɚɜɘɌɞɔɎəɧɑ ɛɚ-

ɖɌɓɌɞɑɗɔ T0 ð əɟɗɑɎɚɑ Ɏɜɑɘɫ, Ɏɜɑɘɫ ɚɞ ɎɎɑɐɑəɔɫ 

ɩɡɚɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ ɐɚ ɛɚɫɎɗɑəɔɫ ɑɏɚ Ɏ 

ɓɚəɑ ɔəɞɑɜɑɝɌ; PI ð ɛɔɖ ɔəɞɑəɝɔɎəɚɝɞɔ, ɘɌɖɝɔ-

ɘɌɗɨəɚɑ əɌɖɚɛɗɑəɔɑ ɉȶȻ Ɏ ɓɚəɑ ɔəɞɑɜɑɝɌ.  ȳɗɚ-

ɖɌɣɑɝɞɎɑəəɚɑ ɛɚɜɌɒɑəɔɑ ȷȿ ɤɑɔ ɎɧɫɎɗɫɑɞɝɫ 

ɛɜɔ ɛɜɑɎɧɤɑəɔɔ ɛɚɏɜɌəɔɣəɧɡ ɓəɌɣɑəɔɕ PI ð 

8,6 ɐȭ (ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ð 77,0%, ɝɛɑɢɔɠɔɣ-

əɚɝɞɨ ð 92,0%), ɔ ɛɜɔ ɘɑəɨɤɔɡ ɓəɌɣɑəɔɫɡ T0 ð 

6,4 ɝ (ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ð 81,0%, ɝɛɑɢɔɠɔɣəɚɝɞɨ 

ð 85,7%). ȯɜɌɠɔɣɑɝɖɚɑ ɛɜɑɐɝɞɌɎɗɑəɔɑ ROC-

ɖɜɔɎɧɡ ɟɗɨɞɜɌɓɎɟɖɚɎɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɝ ɖɚə-

ɞɜɌɝɞəɧɘ ɟɝɔɗɑəɔɑɘ ɗɔɘɠɌɞɔɣɑɝɖɔɡ ɟɓɗɚɎ ɤɑɔ 

ɛɚɖɌɓɧɎɌɑɞ ɡɚɜɚɤɑɑ ɖɌɣɑɝɞɎɚ ɘɚɐɑɗɔ, ɛɗɚɥɌɐɨ 

ɛɚɐ ɖɜɔɎɚɕ (AUC) T0 ɝɚɝɞɌɎɔɗɌ 0,861; PI ð  

ȾɌɍɗɔɢɌ ʈ2.     ȶɚɗɔɣɑɝɞɎɑəəɧɑ ɐɌəəɧɑ ȶȿȿȳȴ ɛɜɔ ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɧɡ ɔ ɓɗɚɖɌɣɑ-

ɝɞɎɑəəɧɡ ɛɚɜɌɒɑəɔɫɡ ȷȿ ɤɑɔ. 

ʇʦʢʘʟʘʪʝʣʠ ɼʦʙʨʦʢʘʯʝʩʪʚʝʥʥʳʝ ʧʦʨʘʞʝ-

ʥʠʷ ʃʋ, 

Me(Q1; Q3) 

ɿʣʦʢʘʯʝʩʪʚʝʥʥʳʝ ʧʦʨʘʞʝʥʠʷ 

ʃʋ, 

Me(Q1; Q3) 

T0, c 9,2 (6,5; 10,2) 3,5 (2,6; 6,2) 

TTP,c 12,2 (9,2; 13,6) 12,1 (10,1; 14,2) 

PI, ʜɹ 6,8 (5,3; 7,9) 12,8 (9,6; 16,9) 
 

   
 

 

ȼɔɝ. 7 Ɍ (Fig. 7 Ɍ) 

 

ȼɔɝ. 7 ɍ (Fig. 7 b) 

 

ȼɔɝ. 7 Ɏ (Fig. 7 c ) 

ȼɔɝ. 7.      ȯɜɌɠɔɖɔ ROC-ɖɜɔɎɧɡ. 

a - T0, AUC = 0,861; p<0,001;  

ɍ - PI, AUC = 0,876; p<0,001;  

Ɏ - TTP , AUC = 0,546; p=0,649  

Fig. 7.   Graphs of ROC curves . 

a - T0, AUC = 0.861; p<0.001;  

b - PI, AUC = 0.876; p<0.001;  

c - TTP, AUC = 0.546; p=0.649  
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0,876.  

ȮɧɎɚɐɧ.  

Ȼɚɗɟɣɑəəɧɑ ɜɑɓɟɗɨɞɌɞɧ ɝɎɔɐɑɞɑɗɨɝɞɎɟɪɞ ɚ 

Ɏɚɓɘɚɒəɚɝɞɔ ɔɝɛɚɗɨɓɚɎɌəɔɫ ɟɗɨɞɜɌɓɎɟɖɚɎɚɏɚ 

ɔɝɝɗɑɐɚɎɌəɔɫ ɝ ɖɚəɞɜɌɝɞəɧɘ ɟɝɔɗɑəɔɑɘ Ɏ ɖɗɔ-

əɔɣɑɝɖɚɕ ɛɜɌɖɞɔɖɑ ɛɜɔ ɐɔɌɏəɚɝɞɔɖɑ ɛɌɞɚɗɚɏɔɔ 

ɗɔɘɠɌɞɔɣɑɝɖɔɡ ɟɓɗɚɎ ɤɑɔ. ȻɜɚɎɑɐɑəɔɑ ȶȿȿȳȴ ɝ 

ɖɌɣɑɝɞɎɑəəɧɘ ɔ ɖɚɗɔɣɑɝɞɎɑəəɧɘ ɌəɌɗɔɓɚɘ ɐɌɑɞ 

ɐɚɛɚɗəɔɞɑɗɨəɟɪ ɔəɠɚɜɘɌɢɔɪ ɐɗɫ ɚɛɜɑɐɑɗɑəɔɫ 

ɡɌɜɌɖɞɑɜɌ ɛɌɞɚɗɚɏɔɣɑɝɖɚɏɚ ɛɜɚɢɑɝɝɌ, ɣɞɚ ɛɚɓ-

Ɏɚɗɔɞ ɝəɔɓɔɞɨ ɖɚɗɔɣɑɝɞɎɚ əɑɔəɠɚɜɘɌɞɔɎəɧɡ 

ɍɔɚɛɝɔɕ. 

ȴɝɞɚɣəɔɖ ɠɔəɌəɝɔɜɚɎɌəɔɫ ɔ  ɖɚəɠɗɔɖɞ 

ɔəɞɑɜɑɝɚɎ. 

ȬɎɞɚɜɧ ɐɌəəɚɕ ɝɞɌɞɨɔ ɛɚɐɞɎɑɜɐɔɗɔ ɚɞɝɟɞ-

ɝɞɎɔɑ ɠɔəɌəɝɚɎɚɕ ɛɚɐɐɑɜɒɖɔ ɔɝɝɗɑɐɚɎɌəɔɫ ɔ 

ɖɚəɠɗɔɖɞɌ ɔəɞɑɜɑɝɚɎ, ɚ ɖɚɞɚɜɧɡ əɑɚɍɡɚɐɔɘɚ 

ɝɚɚɍɥɔɞɨ. 

ȽɚɚɞɎɑɞɝɞɎɔɑ ɛɜɔəɢɔɛɌɘ ɩɞɔɖɔ. ȴɝɝɗɑɐɚ-

ɎɌəɔɑ ɚɐɚɍɜɑəɚ ɗɚɖɌɗɨəɧɘ ɩɞɔɣɑɝɖɔɘ ɖɚɘɔɞɑ-

ɞɚɘ ɀȯȭȺȿ ȮȺ ȶɜɌɝȯȸȿ (ɛɜɚɞɚɖɚɗ ʈ 73/2016 

ɚɞ 16.12.2016 ɏ.). 
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THREE-DIMENSIONAL TRANSESOPHAGEAL ECHOCARDIOGRAPHY IN   

THE DIAGNOSIS OF MITRAL VALVE DISEASE 

 

Golukhova  E.Z., Mashina  T.V., Dzhanketova V.S., Mrikaev D.V. 

 
he aim of the study was to estimate the significance  of intraoperative transesoph a-

geal 3D -echocardiography (3D -TEE) in determination of possibility, expected vo l-

ume, complexity and efficacy of mitral valve (MV) surgery in patients with different 

origin of the mitral regurgitation (MR).  

Materials and methods . The study included 64 patients with significant mitral MR 

(degenerative, arrhythmogenic and ischemic origin): 49 (77%) patients underwent MV repair 

and 15 (23%) patients - MV replacement. The mean age was 52,2 Ñ 13,2 years. Twenty pa-

tients without MV pat hology were included in the control group (12 men and 8 women), 

mean age was 58 Ñ 13 years. For all patients undergoing MV repair the valve geometry was 

assessed intraoperatively using 3D -TEE with Mitral Valve Quantification (MVQ) software b e-

fore the main stage of the surgery and compared with data in patients of the control group.  

            Results. comparing the data of patients with MR and patients of the control group, 

we obtained the following results: myxomatous degeneration is characterized by MV v ertical 

and horizontal deformation and leaflets prolapse into LA; arrhythmogenic MR is associated 

with dilatation of MV;   ischemic MR is characterized by loss of saddle -shaped of MV.  

Conclusion.  Real-time (RT) 3D -TEE with MVQ software allow to determine the specific 

changes in MV geometry depending on  the MR etiology, to select optimal surgical tec h-

nique, to predict complexity of surgery for each patient in the operating room and to eval u-

ate the efficiency of procedure.  

 

Keywords:  mitral valve, mitral va lve insufficiency, mitral valve prolapse, real -time 

three -dimensional transesophageal echocardiography, Mitral Valve Quantification.  

 

Corresponding author:  Dzhanketova V .S., ɑ-mail: cardi oveta@mail.ru.  

 

For citation: Golukhova E.Z., Mashina T.V. , Dzhanketo va V.S., Mrikaev D.V . Three-

dimensional transesophageal echocardiography in  the diagnosis of mitral valve disease . 

REJR 2019 ; 9(3):49 -57 . DOI:10.21569/2222 -7415 -2019 -9-3-49-57 . 

 

 

ȽɞɌɞɨɫ ɛɚɗɟɣɑəɌ: 05.07.19  ȽɞɌɞɨɫ ɛɜɔəɫɞɌ:  22.08.19 

 

 

 

ȾȼȱɁȸȱȼȹȬɋ ɃȼȱȽȻȴɅȱȮȺȰȹȬɋ ɉɁȺȶȬȼȰȴȺȯȼȬɀȴɋ Ȯ ȰȴȬȯȹȺȽȾȴȶȱ  

ȳȬȭȺȷȱȮȬȹȴȵ ȸȴȾȼȬȷɈȹȺȯȺ ȶȷȬȻȬȹȬ 

 

ȯɚɗɟɡɚɎɌ ȱ. ȳ., ȸɌɤɔəɌ Ⱦ. Ȯ., ȰɒɌəɖɑɞɚɎɌ Ȯ. Ƚ., ȸɜɔɖɌɑɎ Ȱ. Ȯ. 

  
ɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ - ɚɢɑəɔɞɨ ɓəɌɣɔɘɚɝɞɨ ɔəɞɜɌɚɛɑɜɌɢɔɚəəɚɕ ɣɜɑɝɛɔɥɑɎɚɐ-

əɚɕ 3D-ɩɡɚɖɌɜɐɔɚɏɜɌɠɔɔ (3D-TEE) Ɏ ɚɛɜɑɐɑɗɑəɔɔ Ɏɚɓɘɚɒəɚɝɞɔ, ɚɒɔɐɌɑɘɚɏɚ 

ɚɍɦɑɘɌ, ɝɗɚɒəɚɝɞɔ ɔ ɩɠɠɑɖɞɔɎəɚɝɞɔ ɚɛɑɜɌɢɔɔ əɌ ɘɔɞɜɌɗɨəɚɘ ɖɗɌɛɌəɑ (ȸȶ) ɟ 

ɛɌɢɔɑəɞɚɎ ɝ ɘɔɞɜɌɗɨəɚɕ ɜɑɏɟɜɏɔɞɌɢɔɑɕ (ȸȼ) ɜɌɓɗɔɣəɚɏɚ ɛɜɚɔɝɡɚɒɐɑəɔɫ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. Ȯ ɔɝɝɗɑɐɚɎɌəɔɑ ɍɧɗɔ Ɏɖɗɪɣɑəɧ 64 ɛɌɢɔɑəɞɌ ɝɚ ɓəɌɣɔ-

ɘɧɘ ɟɜɚɎəɑɘ ȸȼ (ɐɑɏɑəɑɜɌɞɔɎəɧɘ, Ɍɜɔɞɘɚɏɑəəɧɘ ɔ ɔɤɑɘɔɣɑɝɖɔɘ ɏɑəɑɓɚɘ): 49 (77%) 

ɛɌɢɔɑəɞɌɘ ɎɧɛɚɗəɑəɌ ɜɑɛɌɜɌɢɔɫ ȸȶ ɔ 15 (23%) - ɓɌɘɑəɌ ȸȶ. Ƚɜɑɐəɔɕ ɎɚɓɜɌɝɞ ɝɚɝɞɌ-

Ɏɔɗ 52,2 Ñ 13,2 ɏɚɐɌ. Ȯ ɖɚəɞɜɚɗɨəɟɪ ɏɜɟɛɛɟ Ɏɚɤɗɔ 20 ɛɌɢɔɑəɞɚɎ ɍɑɓ ɛɌɞɚɗɚɏɔɔ ȸȶ (12 

ɘɟɒɣɔə ɔ 8 ɒɑəɥɔə), ɝɜɑɐəɔɕ ɎɚɓɜɌɝɞ ɝɚɝɞɌɎɔɗ 58 Ñ 13 ɗɑɞ. ȿ Ɏɝɑɡ ɛɌɢɔɑəɞɚɎ, ɛɑɜɑ-

əɑɝɤɔɡ ɜɑɖɚəɝɞɜɟɖɢɔɪ ȸȶ, ɏɑɚɘɑɞɜɔɪ ɖɗɌɛɌəɌ ɚɢɑəɔɎɌɗɔ ɔəɞɜɌɚɛɑɜɌɢɔɚəəɚ ɝ ɛɚɘɚ-
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ɥɨɪ ɛɜɚɏɜɌɘɘɧ 3D-TEE with Mitral Valve Quantification (MVQ) ɛɑɜɑɐ ɚɝəɚɎəɧɘ ɩɞɌɛɚɘ 

ɚɛɑɜɌɢɔɔ ɔ ɝɜɌɎəɔɎɌɗɔ ɝ ɐɌəəɧɘɔ ɟ ɛɌɢɔɑəɞɚɎ ɖɚəɞɜɚɗɨəɚɕ ɏɜɟɛɛɧ. 

ȼɑɓɟɗɨɞɌɞɧ. ȽɜɌɎəɔɎɌɫ ɐɌəəɧɑ ɛɌɢɔɑəɞɚɎ ɝ ȸȼ ɔ ɛɌɢɔɑəɞɚɎ ɖɚəɞɜɚɗɨəɚɕ ɏɜɟɛ-

ɛɧ, ɘɧ ɛɚɗɟɣɔɗɔ ɝɗɑɐɟɪɥɔɑ ɜɑɓɟɗɨɞɌɞɧ: ɘɔɖɝɚɘɌɞɚɓəɌɫ ɐɑɏɑəɑɜɌɢɔɫ ɡɌɜɌɖɞɑɜɔɓɟɑɞɝɫ 

ɎɑɜɞɔɖɌɗɨəɚɕ ɔ ɏɚɜɔɓɚəɞɌɗɨəɚɕ ɐɑɠɚɜɘɌɢɔɑɕ ȸȶ ɔ ɛɜɚɗɌɛɝɚɘ ɗɔɝɞɖɚɎ Ɏ ȷȻ; Ɍɜɔɞɘɚ-

ɏɑəəɌɫ ȸȼ ɝɎɫɓɌəɌ ɝ ɐɔɗɌɞɌɢɔɑɕ ȸȶ; ɔɤɑɘɔɣɑɝɖɌɫ ȸȼ ɡɌɜɌɖɞɑɜɔɓɟɑɞɝɫ ɛɚɞɑɜɑɕ ɝɑɐɗɚ-

Ɏɔɐəɚɕ ɠɚɜɘɧ ȸȶ.  

ȳɌɖɗɪɣɑəɔɑ. Real-time (RT) 3D -TEE ɝ ɛɜɚɏɜɌɘɘəɧɘ ɚɍɑɝɛɑɣɑəɔɑɘ MVQ ɛɚɓɎɚ-

ɗɫɪɞ ɚɛɜɑɐɑɗɔɞɨ ɖɚəɖɜɑɞəɧɑ ɔɓɘɑəɑəɔɫ ɏɑɚɘɑɞɜɔɔ ȸȶ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɩɞɔɚɗɚɏɔɔ ȸȼ, 

ɎɧɍɜɌɞɨ ɚɛɞɔɘɌɗɨəɟɪ ɡɔɜɟɜɏɔɣɑɝɖɟɪ ɞɑɡəɔɖɟ, ɝɛɜɚɏəɚɓɔɜɚɎɌɞɨ ɝɗɚɒəɚɝɞɨ ɚɛɑɜɌɢɔɔ 

ɐɗɫ ɖɌɒɐɚɏɚ ɛɌɢɔɑəɞɌ Ɏ ɚɛɑɜɌɢɔɚəəɚɕ ɔ ɚɢɑəɔɞɨ ɩɠɠɑɖɞɔɎəɚɝɞɨ ɛɜɚɢɑɐɟɜɧ. 

 

ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɘɔɞɜɌɗɨəɧɕ ɖɗɌɛɌə, əɑɐɚɝɞɌɞɚɣəɚɝɞɨ ɘɔɞɜɌɗɨəɚɏɚ ɖɗɌɛɌəɌ, 

ɛɜɚɗɌɛɝ ɘɔɞɜɌɗɨəɚɏɚ ɖɗɌɛɌəɌ, ɞɜɑɡɘɑɜəɌɫ ɣɜɑɝɛɔɥɑɎɚɐəɌɫ ɩɡɚɖɌɜɐɔɚɏɜɌɠɔɫ Ɏ ɜɑɌɗɨ-

əɚɘ Ɏɜɑɘɑəɔ, ɖɚɗɔɣɑɝɞɎɑəəɚɑ ɚɛɜɑɐɑɗɑəɔɑ ɘɔɞɜɌɗɨəɚɏɚ ɖɗɌɛɌəɌ. 
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ntroduction.  

Diagnosis and treatment o ptions of mitral 

valve (MV) diseases is one of the mos t pres s-

ing problems in cardiology and cardiac su r-

gery. Nkomo VT et al. (2006) considers that 

mitral regurgitation (MR) is the most common 

valve disease after aortic stenosis [1]. Thomas 

Buck et al. (2015) presents data suggesting that 

hemodynamically  signi ficant MR (moderate and 

severe) was detected  in 2 -3% of the general pop u-

lation [2].  

 Hemodynamically significant regurgitation 

often requires surgical correction: MV repair or 

replacement. According to ESC, EACTS and 

AHA/ACC (2014) guidelines MV repair sh ould be 

the preferred technique when it is expected to be 

durable. It should be noted that there is no clear 

recommendations for the planning and evaluation 

of the possible results.  

In most cases, the severity of MR assessed 

only according to its degree, b ut the origin and the 

geometry of MV is no less important. In particular 

these morphological characteristics of the valve 

have a direct prognostic value in determining the 

indications for surgery and the evaluation of its 

effectiveness. Intraoperative real -time three d i-

mensional transesophageal echocardiography (RT 

3D TEE) with Mitral Valve Quantification (MVQ) 

allows to get detailed MV morphology and its su b-

valvular apparatus [5,6]. The first attempts to o b-

tain a three -dimensional image of the heart belong  

to M. Matsumoto and refer to the end of the 70s 

[7].  

MVQ presents a method of constructing 

three -dimensional MV models, which provides i n-

sight of fibrous ring shape and also allows to e s-

timate the parameters of the leaflet geometry and 

chordal apparatus [ 8-13].  

Our study includes the analysis of i n-

traoperative evaluation of patients with hemod y-

namically significant MR of various origin: my x-

omatous degeneration, arrhythmogenic and i s-

chemic MR operated  at  A.N. Bakoulev Scientific 

Center for Cardiovascular Surgery. from 2012 to 

2017.  

The aim of the study was to evaluate the 

significance of intraoperative three -dimensional 

transesophageal echocardiography to determine 

the feasibility, the expected volume, complexity 

and efficiency of cardiac surgery in patien ts with 

different origin of the mitral regurgitation (MR).  

Methods.  

Study population and design . 

Prospective single -center study included 64 

patients with hemodynamically significant MR: 49 

pts (77%) underwent MV repair and 15 pts (23%) ð 

MV replacement. T he mean age was 52,2 Ñ 13,2 

years. Twenty subjects without MV pathology a c-

cording to TTE and TEE were included in the co n-

trol group (12 men and 8 women, the mean age 

was 58 Ñ 13 years) 

Inclusion criteria was hemodynamically si g-

nificant MR requiring surgica l intervention. E x-

clusion criteria were decompensation of comorbi d-

ities contradicting the surgery, infective endoca r-

ditis, acute MR, multivalvular heart disease.  

The study design was approved by the Et h-

ics Committee of the Bakoulev center. All patients  

I 
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provided a written informed consent.  

Methods.  

All patients underwent physical examin a-

tion, electrocardiography, Holter ECG monitoring, 

transthoracic echocardiography, coronary ang i-

ography, intraoperative two - and three -

dimensional TEE. Echocardi ographic studies were 

performed intraoperative using ultrasound m a-

chine Philips iE 33 and Philips CɁ 50 with TE 

transducer Ɂ7-2t (Bothell, WA, USA).  

During the intraoperative evaluation a d e-

tailed assessment of the affected valve morphol o-

gy, prolapse localization and rupture of the 

chordae tendineae was assessed. The obt ained 

data were processed using Mitral Valve Quantif i-

cation (MVQ) software. We evaluated the following 

parameters of the MV annulus: antero -posterior 

and commissural diameter, annulus circumfe r-

ence and area, anterior and posterior leaflets a n-

gle, non -plana r leaflets angle, mitral leaflet tenting 

height and volume, prolapse height and volume, 

aorto -mitral annulus angle, anterolateral and 

posteromedial chord length. In patients who u n-

derwent MV replacement, the valve geometry was 

assessed before implantation and after procedure 

was compared with repair procedures group to 

identify parameters affecting surgery tactics.  

Statistical analysis.  

Statistical analysis was carried out with 

SPSS 21.0 (SPSS, Chicago, Illinois). Categorical 

data were presented as frequenc ies and percen t-

ages. Continuous variables were presented as 

mean Ñ SD and for categorical data frequencies 

and percentages were used. A p value of <0.05 

was considered statistically significant.  

Results.  

All patients with  MR (n=64) were divided i n-

to 3 gr oups.  

The first group (n=37) included 25 men and 

12 women with degenerative MR (MV myxomat o-

sis). The mean age was 56,2 Ñ 14,5 years. The se-

cond group (n=14) included 10 men and 4 women 

with arrhythmogenic MR due to persistent atrial 

fibrillation. The mean age was 58,7Ñ6,3 years. The 

third group was presented by 13 patients with i s-

chemic MR due to stable coronary   artery   disease  

Ⱦable  ʈ1.      Clinical and echocardiographic characteristics of patients  

 MV repair 
MV replace-

ment 

(n=15) 

Control 

group 

(n=20) 

ʈ 
Degenerative 

MR 

(n=22) 

Arrhythmo-

genic MR 

(n=14) 

Ischemic 

MR 

(n=13) 

Age 56,2°14,5 58,7Ñ6,3 62,7 ° 4,2 60,4Ñ4,5 58,1Ñ13 0
085 

Male, n (%) 12 (55%) 10 (71%) 8 (62%) 9 (60%) 12 (60%) 0,06 

BMI, kg/m
2
 26,2 27,5 26,7 25,9 26,7 0,12 

Hypertension, n (%) 10 (45%) 8 (57%) 8 (62%) 7 (46%) 10 (50%) 0,062 

Standard TTE parameters 

LA dimension, cm 4,8°0,2 5,2°0,2 4,7°0,2 4,9°0,2 3,7°0,3 0,041 

LV EDS/BSA (cm/m2) 2,8°0,3 2,6°0,3 2,7°0,1 2,6°0,4 2,57°0,3 0,14 

LV ESS/BSA (cm/m2) 1,8°0,2 1,9°0,3 1,9°0,1 1,9°0,3 1,68°0,1 0,16 

LV EDV/BSA (ml/m2) 80,7°15,4 78,6°14,8 79,2°5,3 80,2°13,6 73,2°10,3 0,35 

LV ESV/BSA (ml/m2) 35,2,3°7,6 31,3°14 31,3°10,8 30,5°9,2 27,5°7,8 0,074 

LV EF, % 61,3°5 56,9° 9,4 59,2°4,1 58,1°4,5 57,2°3,5 0,125 

Categorical data are presented as frequencies and percentages. Continuous data are presented as meanÑstandard devia-

tion.  

MV ï mitral valve; MR ï mitral regurgitation; BMI ï body mass index; TTE ï transthoracic echocardiography; LA ï 

left atrium; LV ï left ventricle; EDS ï end-diastolic size; ESS ï end-systolic size;  BSA ï body surface area; EDV ï end-

diastolic volume; ESV ï end-systolic volume; EF ïejection fraction. 
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(SCAD) according to the results of coronary ang i-

ography. The mean age was 62,7Ñ4,2 years. 

Clinical and echocardiographic characteri s-

tics of patients  presented in Table 1.  

All patients who underwent MV replacement 

had a myxomatous MV degeneration. According to 

clinical and standard TTE parameters there were 

no significant differences between the groups b e-

fore surgery (p>0,05), excluding the left atrium  

size (p=0,041).  

Intraoperative 2D -and 3D -echocardiography 

was performed in all patients before the main 

stage of the surgery. All MV parameters were 

compared with control group to identify regular 

variations in MV geometry in patients with diffe r-

ent etio logy of MR.  

Mitral valve characteristic in patients 

with degenerative mitral regurgitation before 

and after surgery.  

The myxomatous MV degeneration group i n-

cluded 22 patients. All patients had grade 3 MR 

(regurgitation flow reached the LA roof) and a c-

cord ing to colour Doppler mean vena contracta 

was 7.2Ñ1 mm, while mean regurgitation volume 

was 32Ñ2,7 ml. 

Comparing the MV characteristics patients 

with myxomatous degeneration and control group, 

we obtained following significant differences in 

geometry: ante ro-posterior diameter (p=0.001), 

commissural diameter (p=0.001), annular height 

(p=0.001), annular perimeter (p=0.001) and ann u-

lar area (p = 0.0001), non -planar angle prolapse 

height (p = 0.0001) and volume (p = 0.0001). Ot h-

er words, myxomatous valve expos ed horizontal 

and vertical deformation and leaflets prolapse into 

LA.  (Figure 1, Table 2).  

Mitral valve characteristic in patients with 

atrial fibrillation and arrhythmogenic mitral r e-

gurgitation before surgery and in patients of co n-

trol group  

The arrhyt hmogenic MR group included 14 

patients (mean age was 58,7Ñ6,3 years). All pa-

tients had persistent atrial fibrillation (AF).  

Reduced systolic function and left ventric u-

lar ejection fraction (LVEF) about 45 -54% recor d-

ed in 2.5% of patients.  According  to  colour  Dop- 

Ⱦable  ʈ2.      MVQ data in patients with degenerative MR before repair surgery and in p a-

tients of control group . 

Parameters 

 

P  Pts with degenera-

tive MR (n=37) 
Control group 

Antero-posterior annular diameter, mm 40,1 Ñ 3,7 34,2 Ñ 1,12 0,0001 

Commissural diameter, mm 40,7 Ñ 4,5 33,5 Ñ 1,51 0,0001 

Annular height, mm 9,0 Ñ 1,1 6,4 Ñ 1,287 0,0001 

Annular perimeter, mm 144,3 Ñ 19,1 115,39 Ñ 4,49 0,0001 

Annular area, mm
2
 1482  Ñ 380,3 967,08 Ñ 129,3 0,0001 

Anterior mitral leaflet angle, degree 24,4 Ñ 11,5 22, 25 Ñ 7,8 0,392 

Posterior mitral leaflet angle, degree 20,5 Ñ 9,0 19,84 Ñ 6,3 0,78 

Non planar leaflet angle, degree 143,2 Ñ25,9 132,19 Ñ 10,3 0,001 

Prolapse height, mm 6,4 Ñ 2,3 1,01 Ñ 0,443 0,0001 

Prolapse volume, ml 1,2 Ñ 1,3 0,07 Ñ 0,22 0,0001 

Tenting height, mm 7,6 Ñ 3,9 5,86 Ñ 1,4 0,67 

Tenting volume, ml 2,6 Ñ 1,7 1,72 Ñ 2,0 0,102 

Aortic-mitral angle, degree 120,28 Ñ 8,3 117,105 Ñ3,14 0,127 

Antero-lateral chord length, mm 26,5 Ñ 2,7 24, 99 Ñ 2,43 0,258 

Postero-medial chord length, mm 27,0 Ñ 3,1 25,2 Ñ 1,79 0,643 

Data are presented as mean Ñ standard deviation. MR ï mitral regurgitation 
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pler the mean preoperative vena contracta was 

5,2Ñ1 mm and the mean regurgitation volume ac-

cording to PISA (proximal isovelocity surface area) 

was 25Ñ0,5 ml.  

MV geometry in patients with arrhythm o-

genic MR had no substantial differences compared 

to control group and significant differences were 

obtained only in following parameters: commiss u-

ral and ante ro-posterior annular diameters, ann u-

lar perimeter and area (p=0,0001) (Table 3, Figure 

2). 

Thus, arrhythmogenic MR due to long -term 

atrial fibrillation is characterized by minimal MV 

leaflets changes and annular dilation.  

Mitral valve characteristic in pa tients with 

ischemic mitral regurgitation before surgery and 

and in patients of control group  

The ischemic MR group included 13 patients 

with MR grade 3 and hemodynamically significant  

ctsurgerypatients.orgcoronary artery disease 

(CAD).  

Degenerative chang es in MV were excluded 

using TTE and TEE. According to color Doppler 

the regurgitation jet reached the LA roof, mean 

vena contracta was 7,0Ñ1,0 mm, mean regurgita-

tion volume according to PISA was 28Ñ0,5 ml. 

All patients before surgery had preserved 

systoli c function and no LV aneurysm. Compared 

with the control group following changes  were 

revealed:  

- annulus dilatation due to anterior -

posterior (p=0,0001) and commissural diameter 

(ɜ=0,0001);  

- loss of MV saddle shape, which is associa t-

ed with a decrease  of non -planar leaflet angle 

(p=0.039);  

- increase of tenting volume (p=0.0001) and 

height (p=0.039), due to ischemia of papillary 

muscles and left ventricle (Table 4, Figure 3)  

Discussion.  

The main issue in MV surgery remains the 

choice of surgical techni que for the benefit of r e-

pair or replacement. The introduction of three -

dimensional echocardiography in our practice 

provide so -called çsurgical viewè-as it can be.  

 Biaggi et al. used a 3D reconstruction in 

mitral valve prolapse to predict surgical anato my 

and the complexity of MV repair [14].  Grewal 

J et al. assessed MV annulus and leaflets compa r-

ing myxomatos and other cause of MR using RT 

3D TEE in operating room [12]. Jin, Salgo et al. 

revealed that anatomic intelligence in 3D TEE i m-

age can provide ac curate, reproducible, and rapid 

quantification of the mitral valve anatomy [19].  

 

Fig. 1 a (ȼɔɝ. 1 a) 

 

Fig. 1 b (ȼɔɝ. 1 ɍ) 

Fig. 1.    3D model of MV.  

a - patient with degenerative mitral regurgitation before MV repair (Posterior leaflet prolapse)  

b - patient without MV pathology (MV without pathology)  

MV ð mitral valve; MR ð mitral regurgitatio n; AL ð antero -lateral; PM ð postero -medial; A ð anterior, P ð posterior; 

Ao ð aortic valve  

ȼɔɝ. 1.   3D-ɘɚɐɑɗɨ ȸȶ. 

Ɍ - ɛɌɢɔɑəɞ ɝ ɐɑɏɑəɑɜɌɞɔɎəɚɕ ɘɔɞɜɌɗɨəɚɕ ɜɑɏɟɜɏɔɞɌɢɔɑɕ ɛɑɜɑɐ ɎɚɝɝɞɌəɚɎɗɑəɔɑɘ ȸȶ (ɛɜɚɗɌɛɝ ɓɌɐəɑɕ ɝɞɎɚɜ-

ɖɔ) 

ɍ - ɛɌɢɔɑəɞ ɍɑɓ ɛɌɞɚɗɚɏɔɔ ȸȶ (ȸȶ ɍɑɓ ɛɌɞɚɗɚɏɔɔ) 

MV - ɘɔɞɜɌɗɨəɧɕ ɖɗɌɛɌə; MR - ɘɔɞɜɌɗɨəɌɫ ɜɑɏɟɜɏɔɞɌɢɔɫ; AL - ɛɑɜɑɐəɑɍɚɖɚɎɌɫ; PM ð ɓɌɐəɑɍɚɖɚɎɌɫ; A - ɛɑ-

ɜɑɐəɫɫ, P ð ɓɌɐəɫɫ; Ao ð ɌɚɜɞɌɗɨəɧɕ ɖɗɌɛɌə. 
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  In our study, we also observed the most 

MV deformation in degenerative group.  

 Chikwe J. et al demonstrated that the 3D 

TEE par ameters  prolapsing height, multisegment 

involvement, bileaflet prolapse and anterior leaflet 

surface area were strong predictors of repair co m-

plexity. [15]. Authors conclude that quantitative 

MV assessment is simple, reproducible and reli a-

ble method that allows us to choose surgical ta c-

tics.  

 Previous studies have shown that signif i-

cant ischemic MR is a predictor of poor outcome 

in patients with CAD. Prifti E et al. assessed the 

feasibility of MV surgery along with coronary a r-

tery bypass grafting (CABG) in  patients with i s-

chemic MR grade II -III and LV dysfunction. [16]. A 

comparison of MV characteristics in CAD patients 

with ischemic MR and the control group revealed 

the loss of its physiological saddle shape due to 

LV remodeling and subvalvular apparatus d e-

struction. Increase in tenting height and volume 

are specific changes in MV geometry. Ryan L. et al 

demonstrated that increase of tenting height and 

volume is associated with more severe valve i m-

pairment in CAD patients with ischemic MR 

[17,18].  

Currentl y, many studies are focused on the 

analysis of mitral valve geometry in functional m i-

tral regurgitation. Cong T and al. in their study 

showed that patients with significant MR had a 

larger  size of left atrium, a more dilated mitral 

annulus, a reduced annu lar height to commiss u-

ral width ratio , indicating flattening of the ann u-

lar saddle shape, and greater leaflet surfaces 

compared to patients without MV pathology  [20]. 

In recent study Tolstikhina A. et al. following MV 

geometry characteristics in patients  with atrial 

fibrillation were observed: annulus dilatation, c o-

aptation defect and nearly intact leaflets [13].  

Chen et al.  analyzed  geometric  changes  in  

Ⱦable  ʈ3.      MVQ data in patients with arrhythmogenic MR before repair surgery and 

and in patients of control group.  

Parameters 

 

P  

Pts with ar-

rhythmogenic MR 

(n=14) before sur-

gery 

Control group 

Antero-posterior annular diameter, mm 38,9 Ñ 2,8 34,2 Ñ 1,12 0,0001 

Commissural diameter, mm 40,6 Ñ 2,8 33,5 Ñ 1,51 0,0001 

Annular height, mm 7,5 Ñ 1,44 6,4 Ñ 1,28 0,025 

Annular perimeter, mm 136,1 Ñ 16,6 115,39 Ñ 4,4 0,0001 

Annular area, mm
2
 1301 Ñ 256,7 967,08 Ñ 72,73 0,0001 

Anterior mitral leaflet angle, degree 23,5 Ñ 6,2 22,25 Ñ 7,8 0,642 

Posterior mitral leaflet angle, degree 20,5 Ñ 5,2 19,84 Ñ 6,3 0,724 

Non planar leaflet angle, degree 126,3 Ñ 9,12 132,19 Ñ 10,3 0,247 

Prolapse height, mm 1,44 Ñ 1,5 1,01 Ñ 0,44 0,319 

Prolapse volume, ml 0,25 Ñ 0,43 0,07 Ñ 0,22 0,597 

Tenting height, mm 6,6 Ñ 1,4 5,86 Ñ 1,4 0,173 

Tenting volume, ml 3,03 Ñ 1,58 1,72 Ñ 2,0 0,235 

Aortic-mitral angle, degree 120,4 Ñ 8,4 117,1 Ñ3,14 0,127 

Antero-lateral chord length, mm 26,0 Ñ 2,2 24, 99 Ñ 2,43 0,258 

Postero-medial chord length, mm 25,5 Ñ 1,7 25,2 Ñ 1,79 0,643 

Data are presented as meanÑstandard deviation. MR ï mitral regurgitation 
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Fig. 2 a (ȼɔɝ. 2 a) 

 

Fig. 2 b (ȼɔɝ. 2 ɍ) 

Fig. 2.    3D model of MV.  

Ɍ - patient with arrhythmogenic MR before MV repair (MV annulus dilatation and coaptation disturbance)  

b - patient without MV pathology (MV without pathology)  

MV ð mitral valve; MR ð mitral regurgitation; AL ð antero -lateral; PM ð postero -medial; A ð anter ior, P ð posterior; 

Ao ð aortic valve  

ȼɔɝ. 2.   3D-ɘɚɐɑɗɨ ȸȶ. 

Ɍ ð ɛɌɢɔɑəɞ ɝ Ɍɜɔɞɘɚɏɑəəɚɕ ȸȼ ɛɑɜɑɐ ɚɛɑɜɌɢɔɑɕ əɌ ȸȶ 

ɍ ð ɛɌɢɔɑəɞ ɍɑɓ ɛɌɞɚɗɚɏɔɔ ȸȶ 

MV - ɘɔɞɜɌɗɨəɧɕ ɖɗɌɛɌə; MR - ɘɔɞɜɌɗɨəɌɫ ɜɑɏɟɜɏɔɞɌɢɔɫ; AL - ɛɑɜɑɐəɑɍɚɖɚɎɌɫ; PM ð ɓɌɐəɑɍɚɖɚɎɌɫ; A - ɛɑ-

ɜɑɐəɫɫ, P ð ɓɌɐəɫɫ; Ao ð ɌɚɜɞɌɗɨəɧɕ ɖɗɌɛɌə. 

 

Fig. 3 a (ȼɔɝ. 3 a) 

 

Fig. 3 b (ȼɔɝ. 3 ɍ) 

Fig. 3.    3D model of MV.  

a - patient with ischemic MR before MV repair (Valve is dilated and flattened)  

b - patient without MV pathology (MV without pathology)  

MV ð mitral valve ; MR ð mitral regurgitation; AL ð antero -lateral; PM ð postero -medial; A ð anterior, P ð posterior; 

Ao ð aortic valve  

ȼɔɝ. 3.   3D-ɘɚɐɑɗɨ ȸȶ. 

Ɍ ð ɛɌɢɔɑəɞ ɝ ɔɤɑɘɔɣɑɝɖɚɕ ɠɚɜɘɚɕ ȸȼ ɛɑɜɑɐ ɚɛɑɜɌɢɔɑɕ əɌ ȸȶ 

ɍ ð ɛɌɢɔɑəɞ ɍɑɓ ɛɌɞɚɗɚɏɔɔ ȸȶ 

MV - ɘɔɞɜɌɗɨəɧɕ ɖɗɌɛɌə; MR - ɘɔɞɜɌɗɨəɌɫ ɜɑɏɟɜɏɔɞɌɢɔɫ; AL - ɛɑɜɑɐəɑɍɚɖɚɎɌɫ; PM ð ɓɌɐəɑɍɚɖɚɎɌɫ; A - ɛɑ-

ɜɑɐəɫɫ, P ð ɓɌɐəɫɫ; Ao ð ɌɚɜɞɌɗɨəɧɕ ɖɗɌɛɌə. 
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mitral annular and/or leaflets spatial confo r-

mation in patients with atrial fibrillation compl i-

cated with severe mitral regurgitation usin g r eal -

time 3 -dimensional transesophageal echocardio g-

raphy [21].  

Conclusion.  

Intraoperative RT 3D -TEE with MVQ tec h-

nique  allows to determine the characteristic of 

MV geometry in each patient group according to 

MR origin.  

  - myxomatous degeneration is characte r-

ized by MV vertical and horizontal deformation 

and leaflets prolapse into LA.  

 -  arrhythmogenic MR is associated with d i-

latation of MK:  

increase of commissural and antero -

posterior annular diameters, annular perimeter 

and area  

   - ischemic MR is characterized by loss of 

saddle -shaped of MV, increase of the  tenting 

height and tenting volume  

.

  

 

References: 

1. Nkomo VT Gardin J M, Ske lton TN Burden of valvular heart 

diseases: a population -based  study. Lancet . 2006; 368: 1005 -

1011.  

2. Buck Th. et al. Real -Time Three -Dimensional Echocardi o-

graphic Assessment of Severity of Mitral Regurgitation Using 

Proximal Isovelocity Surface Area and  Vena Contracta Area 

Method. Le ssons We Learned and Clinical Implications. 2015; 

8(10): 38.  

3. Vahanian A. et al. Guidelines on the management of valvular 

heart disease The Joint Task Force on the Management of Va l-

Table  ʈ4.      MVQ data in patient s with ischemic MR before repair surgery and and in p a-

tients of control group.  

Parameters 

 

ʈ  
Pts with ischemic 

MR (n=13)  be-

fore surgery 

Control group 

Antero-posterior annular diameter, mm 41,2 Ñ 1,5 34,2 Ñ 1,12 0,0001 

Commissural diameter, mm 39,7
Ñ 2,1 33,5 Ñ 1,51 0,0001 

Annular height, mm 6,92 Ñ 1,7 6,4 Ñ 1,28 0,641 

Annular perimeter, mm 151,2 Ñ 3,9 115,39 Ñ 4,4 0,0001 

Annular area, mm
2
 1476,8 Ñ 77,3 967,08 Ñ 72,73 0,0001 

Anterior mitral leaflet angle, degree 42,8 Ñ 2,4 22,25 Ñ 7,8 0,003 

Posterior mitral leaflet angle, degree 25,4 Ñ 0,6 19,84 Ñ 6,3 0,04 

Non-planar leaflet angle, degree 119,6 Ñ 7,1 132,19 Ñ 10,3 0,03 

Prolapse height, mm 1,02 Ñ 0,8 1,01 Ñ 0,44 0,408 

Prolapse volume, ml 0,075 Ñ 0,05 0,07 Ñ 0,22 1,000 

Tenting height, mm 11 ,9 Ñ 1,9 5,86 Ñ 1,4 0,039 

Tenting volume, ml 7,7 Ñ 0,5 1,72 Ñ 2,0 0,0001 

Aortic-mitral angle, degree 114,8 Ñ 3,2 117,1 Ñ3,14 0,188 

Antero-lateral chord length, mm 21,3 Ñ 1,4 24, 99 Ñ 2,43 0,251 

Postero-medial chord length, mm 22,4 Ñ 1,5 25,2 Ñ 1,79 0,05 

Data are presented as meanÑstandard deviation. MR ð mitral regurgitation     
 



   RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY  

 

  | www.rejr.ru | REJR. 2019; 9 (3):49-57      DOI:10.21569/2222-7415-2019-9-3-49-57            ʉʪʨʘʥʠʮʘ  57 
  

vular Heart Disease of the European Societ y of Cardiology (ESC) 

and the European Association for Cardio -Thoracic Surgery 

(EACTS) (version 2012).European Heart Journal.2012; Vol 33, 

Issue 33: 2451 -2496.  

4. Nishimura, RA et al. Guidelines for the management of p a-

tients with  valvular heart disease. A report of the American 

college of Cardiology / American Heart Association. Task force 

on Practice guidelines; 2014. Journal of the American College of 

Cardiology Vol. 64, ʈ 21, 2014: 0735-1097.  

5. Hien M.D. Rauch H., Lichtenberg A. Real -time three -

dimens ional transesophageal echocardiography: improvements 

in intraoperative mitral valve imaging. Anesth. Analg. 2013; 

116: 287 ð95.  

6. Zamorano J.L., Gon­alves A. Three-dimensional echocardio g-

raphy in valvular heart disease . Heart. 2013; 99 (11): 811 ð813 . 

7. Matsumoto M., Inoue M., Tamura S. Three -dimensional ech o-

cardiography for spatial visualization and volume calcul ation of 

cardiac structures. J. Clin. Ultrasound. 1981; 4: 157 ð65.  

8. Bockeria L, Mashina T, Golukhova E. Three -dimensional 

echocardiography. ð Bakoulev Scientific Center for Cardiovasc u-

lar Surgery, 2002.  

9. Golukhova E, Bakouleva A, Mashina T, Kakuchya T. The first 

experience of Mitral Valve Quantification techniques in cardiac 

surgery practice in Russia. Kreativnaya kardiologiya. 2009; 1: 

61ð7. 

10 . Golukhova E, Bakouleva A, Mashina T, Kakuchya T. Mitral 

valve insufficiency: the analysis of the mitral valve geo metry 

(Mitral Valve Quantification). Kreativnaya kardiologiya. 2011; 1: 

129ð33.  

11.  Kovalova S., Necas J. RT -3D TEE: Characteristics of mitra l 

annulus using Mitral Valve Quantification (MVQ) program. Ech o-

cardiography. 2011; 28 (4): 461 ð7. 

12.  Grewal J., Mankad S., Freeman W. Real -time three -

dimensional transesophageal echocardiography in the i n-

traoperative assessment of mitral valve disease. J.  Am. Soc. 

Echocardiogr. 2009; 22: 33 ð41.  

13.  Tolstikhina A. New ultrasound technology in the dia gnosis of 

mitral regurgitation in coronary and arrhythmogenic left ventri c-

ular dysfunction associated with atrial fibrillation. PhD Thesis, 

Moscow, 2012.  

14.  Biaggi P., Jedrzkiewicz S., Gruner C. Quantification of mitral 

valve anatomy by three -dimensional transesophageal echoca r-

diography in mitral valve prolapse predicts surgical anatomy 

and the complexity of mitral valve repair. J. Am. Soc. Echocard i-

ogr. 2012; 2 5: 758 ð65.  

15.  Chikwe J., Adams D.H., Su K .N., Anyanwu A.C. et al. Can 

th  ee-dimensional echocardiography accurately predict complex i-

ty of mitral valve repair? Eur. J. Cardiothorac. Surg. 2012; 3: 

518ð24.  

16.  Prifti E1, Bonacchi M, Frati G, Giunti G, Babat asi G, 

Sani G. Ischemic mitral valve regurgitation grade II -III: correction 

in patients with impaired left ventricular function undergoing 

simultaneous coronary revascularization. J Heart Valve Dis. 

2001 Nov; 10(6):754 -62.  

17.  Ryan L.P., Jackson B.M.et al.  Mitral valve tenting index for 

assessment of subvalvular remodeling. Ann  Thorac Surg 

.2007;84: 1243 -1249.  

18.  Ryan, L., Jackson, B., Parish, L., et al. Quantification and 

localization of mitral valve tenting in ischemic mitral regurgit a-

tion using real -time three -dimensional echocardiography. Eur o-

pean journal of cardio -thoracic surgery. 2007; 31(5): 839 -844.  

19.  Jin, Salgo et al. Automated quantification of mitral valve 

anatomy using  anatomical intelligence in three -dimension ech o-

cardiography. Internation al journal of cardiology. 2015; 15: 199: 

232 -9.  

20.  Cong T, Gu J et al. Quantitative analysis of mitral valve 

morphology in atrial functional mitral regurgitation using real -

time 3 -dimensional echocardiography atrial functional mitral 

regurgit ation. Cardi ovasc. Ultrasound. 2018 Aug 21;16(1):13. 

doi: 10.1186/s12947 -018 -0131 -1. 

21.  Chen X, Li H et al. Relationship between geometric changes 

in mitral annular/leaflets and mitral regurgitation in patients 

with atrial fibrillation. Medicine (Baltimore). 2019 

Jan ;98(4):e14090. d oi: 10.1097/MD.0000000000014090 . 

.

 

 



   RUSSIAN ELECTRONIC JOURNA L OF RADIOLOGY  

 

  | www.rejr.ru | REJR. 2019; 9 (3):58-64      DOI:10.21569/2222-7415-2019-9-3-58-64            ʉʪʨʘʥʠʮʘ  58 
  

 

 

ȬȹȬȷȴȳ ȮȹȿȾȼȴȽȺȽȿȰȴȽȾȺȯȺ ȯȼȬȰȴȱȹȾȬ ȺȽȷȬȭȷȱȹȴɋ  

ȶȺȹȾȼȬȽȾȴȼȺȮȬȹȴɋ ȶȺȼȺȹȬȼȹɇɁ ȬȼȾȱȼȴȵ ȸȱȾȺȰȺȸ ȶȺȸȻɈɊȾȱȼȹȺȵ 

ȾȺȸȺȯȼȬɀȴȴ Ȼȼȴ ȺȾȽȿȾȽȾȮȴȴ ȽȾȱȹȺȾȴɃȱȽȶȺȯȺ ȻȺȼȬȲȱȹȴɋ  

ȶȺȼȺȹȬȼȹȺȯȺ ȼȿȽȷȬ 

 

ȾɑɜəɚɎɚɕ Ƚ.ȶ.1,2, ȮɑɝɑɗɚɎɌ Ⱦ.ȹ.1, ɄɌɍɌəɚɎɌ ȸ.Ƚ.1, ɃɑɛɚɎɝɖɔɕ Ȭ.ȸ.3 

 
ɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. Ⱥɛɜɑɐɑɗɑəɔɑ Ɏəɟɞɜɔɝɚɝɟɐɔɝɞɚɏɚ ɏɜɌɐɔɑəɞɌ ɚɝɗɌɍɗɑəɔɫ 

ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ (ȮȯȺȶ) Ɏ əɑɔɓɘɑəɑəəɧɡ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɫɡ.  

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. ȶȾ-ɌəɏɔɚɏɜɌɠɔɫ (ȶȾȬ) ɎɧɛɚɗəɑəɌ 12 ɛɌɢɔɑəɞɌɘ Ɏ 

ɎɚɓɜɌɝɞɑ 55,2 Ñ 12,3 ɗɑɞ, ɖɚɞɚɜɧɘ ɔɝɖɗɪɣɑə ɐɔɌɏəɚɓ ɔɤɑɘɔɣɑɝɖɚɕ ɍɚɗɑɓəɔ 

ɝɑɜɐɢɌ (ɞɚɘɚɏɜɌɠ ɝ 320 ɜɫɐɌɘɔ ɐɑɞɑɖɞɚɜɚɎ, Aquilion ONE Vision Edition, Toshiba, ɋɛɚ-

əɔɫ).  ȳəɌɣɑəɔɫ ȮȯȺȶ ɜɌɝɝɣɔɞɧɎɌɗɔɝɨ ɌɎɞɚɘɌɞɔɣɑɝɖɔ ɝ ɛɚɘɚɥɨɪ ɝɛɑɢɔɌɗɔɓɔɜɚɎɌəəɚɕ 

ɛɜɚɏɜɌɘɘɧ.  

ȼɑɓɟɗɨɞɌɞɧ. Ƚɜɑɐəɑɑ ɓəɌɣɑəɔɑ ȮȯȺȶ ɐɗɫ Ɏɝɑɡ Ɍɜɞɑɜɔɕ ɝɚɝɞɌɎɔɗɚ -11,5Ñ8,2 

HU/10ɘɘ. ȳəɌɣɑəɔɫ ȮȯȺȶ ɍɧɗɔ əɔɒɑ ɜɑɠɑɜɑəɞəɚɏɚ ɛɚɖɌɓɌɞɑɗɫ (-15 HU/10ɘɘ) ɟ 7 ɔɓ 

12 ɛɌɢɔɑəɞɚɎ (58,3%), Ɍ ɛɜɔ ɌəɌɗɔɓɑ ɛɚ Ɍɜɞɑɜɔɫɘ ð Ɏ 11 ɔɓ 31 Ɍɜɞɑɜɔɕ (35,5%). Ƚɜɑɐəɑɑ 

ɓəɌɣɑəɔɑ ȮȯȺȶ ɐɗɫ ȻȹȬ, ȻȶȬ ɔ ȺȬ ɝɚɝɞɌɎɔɗɚ -15,6Ñ7,2 HU/10ɘɘ (ɚɞ -29,0 ɐɚ 6,4 

HU/10ɘɘ), -5,0Ñ5,0 HU/10ɘɘ (ɚɞ -26,1 ɐɚ 6 HU/10ɘɘ) ɔ -14,4Ñ5,0 HU/10ɘɘ (ɚɞ -22,4 ɐɚ 

-4,6 HU/10ɘɘ) ɝɚɚɞɎɑɞɝɞɎɑəəɚ.  

Ⱥɍɝɟɒɐɑəɔɑ. ȼɑɠɑɜɑəɞəɚɑ ɓəɌɣɑəɔɑ ȮȯȺȶ, ɜɌɎəɚɑ <-15 HU/10ɘɘ, əɑ ɘɚɒɑɞ 

ɍɧɞɨ ɔɝɛɚɗɨɓɚɎɌəɚ ɐɗɫ ɜɌɓɏɜɌəɔɣɑəɔɫ ɠɟəɖɢɔɚəɌɗɨəɚ ɓəɌɣɔɘɧɡ ɚɞ əɑɓəɌɣɔɘɧɡ ɝɞɑəɚ-

ɓɚɎ. Ȯɚɓɘɚɒəɚɝɞɔ ȮȯȺȶ ɐɗɫ ɎɧɫɎɗɑəɔɫ ɏɑɘɚɐɔəɌɘɔɣɑɝɖɔɡ ɓəɌɣɔɘɧɡ  ɝɞɑəɚɓɚɎ ɚɏɜɌəɔ-

ɣɑəɧ.  

ȳɌɖɗɪɣɑəɔɑ.  ȳəɌɣɑəɔɫ ȮȯȺȶ ɟ ɓɐɚɜɚɎɧɡ ɗɔɢ ɎɌɜɨɔɜɟɪɞ Ɏ ɤɔɜɚɖɚɘ ɐɔɌɛɌɓɚəɑ 

(ɚɞ -29,0 ɐɚ +6,4 HU/10ɘɘ) ɔ Ɏ 35,5% ɝɗɟɣɌɑɎ əɔɒɑ ɛɜɑɐɗɚɒɑəəɚɏɚ ɜɑɠɑɜɑəɞəɚɏɚ ɛɚɖɌ-

ɓɌɞɑɗɫ (<-15 HU/10ɘɘ). ȹɔɓɖɔɑ ɓəɌɣɑəɔɫ ȮȯȺȶ (<-15 HU/10ɘɘ) ɣɌɥɑ ɜɑɏɔɝɞɜɔɜɟɪɞɝɫ 

ɛɜɔ ɚɢɑəɖɑ ɖɜɚɎɚɞɚɖɌ Ɏ ȻȹȬ ɔ ȺȬ, ɣɑɘ Ɏ ȻȶȬ. ȹɑɗɨɓɫ ɔɝɖɗɪɣɔɞɨ ɓɌɎɔɝɔɘɚɝɞɨ ɩɞɚɏɚ ɛɚ-

ɖɌɓɌɞɑɗɫ ɚɞ ɚɛɜɑɐɑɗɑəəɧɡ ɛɌɜɌɘɑɞɜɚɎ, ɣɞɚ ɞɜɑɍɟɑɞ ɐɚɍɌɎɗɑəɔɫ Ɏ ɜɌɝɣɑɞəɟɪ ɘɌɞɑɘɌɞɔ-

ɣɑɝɖɟɪ ɘɚɐɑɗɨ ɍɚɗɨɤɑɏɚ ɖɚɗɔɣɑɝɞɎɌ ɛɚɖɌɓɌɞɑɗɑɕ. 

 

ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: Ɏəɟɞɜɔɝɚɝɟɐɔɝɞɧɕ ɏɜɌɐɔɑəɞ ɚɝɗɌɍɗɑəɔɫ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ, ɖɚ-

ɜɚəɌɜəɧɑ Ɍɜɞɑɜɔɔ, ɠɟəɖɢɔɚəɌɗɨəɌɫ ɓəɌɣɔɘɚɝɞɨ ɝɞɑəɚɓɌ, ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ 
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əɔɫ ɖɚɜɚəɌɜəɚɏɚ ɜɟɝɗɌ. REJR 2019; 9( 3):58-64 . DOI:10.21569/2222 -7415 -2019 -9-3-58-64 .  
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EVALUATION OF TRANSLUMINAL ATTENUATION GRADIENT IN COMPUTED  

TOMOGRAPHY IN INTACT CORONARY ARTERIES 

 

Ternovoy S.K.1,2, Veselova T.N. 1, Shabanova M.S. 1, Chepovskiy A.M. 3  
 

urpose.  Determination of  transluminal attenuation gradient (TAG) in intact cor o-

nary arteries.  

Materials and methods.  CT angiography (CTA) was performed on 12 patients aged 

55.2 Ñ 12.3 years, with excluded coronary artery disease (320-CT-scanner, Aquilion ONE 

Vision Edition, Toshi ba, Japan). Values of TAG were calculated automatically using dedica t-

ed program.  

ɂ 

P 

ȺȼȴȯȴȹȬȷɈȹȬɋ ȽȾȬȾɈɋ 
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Results.  Ȭverage value of TAG for all arteries was -11.5 Ñ 8.2 HU / 10 mm. TAG val-

ues were lower than reference index ( -15 HU / 10 mm) in 7 of 12 patients (58.3%), and in 

analysis by arteries - in 11 of 31 arteries (35.5%). Average value of TAG for LAD, RCA and 

LCX was -15.6 Ñ 7.2 HU / 10mm (from -29.0 to 6.4 HU / 10mm), -5.0 Ñ 5.0 HU / 10mm 

(from 26.1 to 6 HU / 10mm) and -14.4 Ñ 5.0 HU / 10mm (from -22.4 to -4.6 HU / 10mm), 

respectively.  

Reference TAG value - less than -15 HU / 10mm cannot be used to distinguish f un c-

tionally significant from insignificant stenoses. Possibilities of TAG for detecting hemod y-

namic si gnificant stenoses are limited.  

Conclusion.   Values of TAG in healthy individuals are extremely different (from -29.0 

to +6.4 HU / 10mm) and in 35.5% of cases below the proposed reference value (< -15 HU / 

10mm). Low values of TAG (< -15 HU / 10mm) are more often detected in LAD and LCX, 

than in RCA. TAG values may be affected by certain parameters, that require adding more 

data to th e calculated mathematica l model . 

 

 Keywords: transluminal attenuation gradient, coronary artery, functional signif i-
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ɤɑɘɔɣɑɝɖɌɫ ɍɚɗɑɓəɨ ɝɑɜɐɢɌ (ȴȭȽ) 

ɫɎɗɫɑɞɝɫ ɝɌɘɚɕ ɣɌɝɞɚɕ ɛɜɔɣɔəɚɕ ɓɌ-

ɍɚɗɑɎɌɑɘɚɝɞɔ ɔ ɝɘɑɜɞəɚɝɞɔ ɝɜɑɐɔ 

Ɏɝɑɡ ɝɑɜɐɑɣəɚ-ɝɚɝɟɐɔɝɞɧɡ ɓɌɍɚɗɑɎɌ-

əɔɕ.  ȷɑɣɑəɔɑ ȴȭȽ ð əɑ ɞɚɗɨɖɚ ɎɌɒ-

əɑɕɤɌɫ ɘɑɐɔɢɔəɝɖɌɫ, əɚ ɔ ɝɚɢɔɌɗɨəɚ-

ɩɖɚəɚɘɔɣɑɝɖɌɫ ɓɌɐɌɣɌ. ȮɚɝɝɞɌəɚɎɗɑəɔɑ ɖɜɚɎɚ-

ɞɚɖɌ ɝ ɛɚɘɚɥɨɪ ɣɜɑɝɖɚɒəɚɏɚ ɖɚɜɚəɌɜəɚɏɚ  

ɎɘɑɤɌɞɑɗɨɝɞɎɌ (ɃȶȮ) ð ɚɝəɚɎəɚɕ ɝɛɚɝɚɍ ɗɑɣɑəɔɫ 

ȴȭȽ əɌ ɝɑɏɚɐəɫɤəɔɕ ɐɑəɨ.  

ȻɜɚɎɑɐɑəɔɑ ɃȶȮ ɛɚɓɎɚɗɔɗɚ ɓɌɘɑɞəɚ ɟɗɟɣ-

ɤɔɞɨ ɖɌɣɑɝɞɎɚ ɒɔɓəɔ, Ɍ Ɏ ɚɞɐɑɗɨəɧɡ ɝɗɟɣɌɫɡ, ɔ 

ɛɜɚɏəɚɓ ɟ ɍɚɗɨəɧɡ ɝ ȴȭȽ.  Ⱥɖɖɗɪɓɔɜɟɪɥɑɑ ɛɚ-

ɜɌɒɑəɔɑ ɖɚɜɚəɌɜəɚɕ Ɍɜɞɑɜɔɔ ɫɎɗɫɑɞɝɫ ɛɜɫɘɧɘ 

ɛɚɖɌɓɌəɔɑɘ ɐɗɫ ɜɑɎɌɝɖɟɗɫɜɔɓɌɢɔɔ. Ȯɚɛɜɚɝ ɚ 

ɢɑɗɑɝɚɚɍɜɌɓəɚɝɞɨ ɛɜɚɎɑɐɑəɔɫ ɃȶȮ ɎɚɓəɔɖɌɑɞ 

ɛɜɔ əɌɗɔɣɔɔ ɞɌɖ əɌɓɧɎɌɑɘɧɡ çɛɚɏɜɌəɔɣəɧɡè 

ɝɞɑəɚɓɚɎ (60-80% ɚɞ ɐɔɌɘɑɞɜɌ ɛɜɚɝɎɑɞɌ Ɍɜɞɑ-

ɜɔɔ). ȸɑɞɚɐɚɘ ɎɧɍɚɜɌ Ɏ ɚɢɑəɖɑ ɏɑɘɚɐɔəɌɘɔɣɑ-

ɝɖɚɕ ɓəɌɣɔɘɚɝɞɔ ɛɚɜɌɒɑəəɚɏɚ ɟɣɌɝɞɖɌ ɝɣɔɞɌɑɞ-

ɝɫ ɔəɎɌɓɔɎəɚɑ ɔɓɘɑɜɑəɔɑ ɠɜɌɖɢɔɚəəɚɏɚ ɜɑɓɑɜ-

ɎɌ ɖɜɚɎɚɞɚɖɌ (ɀȼȶ), Ɏɧɛɚɗəɫɑɘɚɑ ɚɐəɚɘɚɘɑəɞ-

əɚ ɝ ɝɑɗɑɖɞɔɎəɚɕ ɖɚɜɚəɌɜəɚɕ ɌəɏɔɚɏɜɌɠɔɑɕ 

(ȶȬȯ) ð ɀȼȶȶȬȯ.  Ȯ ɔɝɝɗɑɐɚɎɌəɔɫɡ FAME ɔ FAME 

II ɍɧɗɌ ɐɚɖɌɓɌəɌ ɩɠɠɑɖɞɔɎəɚɝɞɨ ɚɢɑəɖɔ ɏɑɘɚ-

ɐɔəɌɘɔɣɑɝɖɚɕ ɓəɌɣɔɘɚɝɞɔ ɝɞɑəɚɓɌ ɝ ɛɚɘɚɥɨɪ 

ɔɓɘɑɜɑəɔɫ ɀȼȶȶȬȯ Ɏ ɐɚɛɚɗəɑəɔɑ ɖ ɌəɌɞɚɘɔɣɑ-

ɝɖɔɘ ɡɌɜɌɖɞɑɜɔɝɞɔɖɌɘ [1, 2]. ɉɞɔ ɐɌəəɧɑ ɛɚɘɚ-

ɏɌɪɞ ɚɛɜɑɐɑɗɔɞɨ ɞɌɖɞɔɖɟ ɗɑɣɑəɔɫ ɍɚɗɨəɧɡ ɝ 

ɡɜɚəɔɣɑɝɖɚɕ ȴȭȽ. ȽɚɏɗɌɝəɚ ɜɑɖɚɘɑəɐɌɢɔɫɘ 

ȱɎɜɚɛɑɕɝɖɚɏɚ ȺɍɥɑɝɞɎɌ ȶɌɜɐɔɚɗɚɏɚɎ əɑɚɍɡɚ-

ɐɔɘɚ Ɏɧɛɚɗəɫɞɨ ɔɓɘɑɜɑəɔɑ ɀȼȶȶȬȯ  ɐɗɫ ɚɛɜɑɐɑ-

ɗɑəɔɫ ɠɟəɖɢɔɚəɌɗɨəɚɕ ɓəɌɣɔɘɚɝɞɔ ɛɚɏɜɌəɔɣ-

əɧɡ ɝɞɑəɚɓɚɎ ɚɞ 50% ɐɚ 80%, Ɏ ɝɗɟɣɌɑ ɑɝɗɔ əɑ-

ɔəɎɌɓɔɎəɧɑ ɠɟəɖɢɔɚəɌɗɨəɧɑ ɛɜɚɍɧ  əɑ ɛɜɚɎɚ-

ɐɔɗɔɝɨ, ɗɔɍɚ ɛɚɗɟɣɑəəɌɫ ɛɜɔ ɛɜɚɎɑɐɑəɔɔ ɩɞɔɡ 

ɛɜɚɍ ɔəɠɚɜɘɌɢɔɫ əɑɔəɠɚɜɘɌɞɔɎəɌ (ɖɗɌɝɝ I, 

ɟɜɚɎɑəɨ ɐɚɖɌɓɌɞɑɗɨəɚɝɞɔ Ȭ) [3]. 

ȽɚɎɜɑɘɑəəɧɑ ɐɚɝɞɔɒɑəɔɫ Ɏ Ɏɧɣɔɝɗɔɞɑɗɨ-

əɚɕ ɏɔɐɜɚɐɔəɌɘɔɖɑ ɔ ɖɚɘɛɨɪɞɑɜəɚɘ ɘɚɐɑɗɔɜɚ-

ɎɌəɔɔ ɛɚɓɎɚɗɫɪɞ ɜɌɝɝɣɔɞɌɞɨ ɀȼȶ əɑɔəɎɌɓɔɎəɚ 

əɌ ɚɝəɚɎɌəɔɔ ɐɌəəɧɡ, ɛɚɗɟɣɑəəɧɡ ɛɜɔ ɛɜɚɎɑ-

ɐɑəɔɔ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɣɑɝɖɚɕ Ɍəɏɔɚ-

ɏɜɌɠɔɔ (ȶȾȬ) ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ, Ɏɧɛɚɗəɑə-

əɚɕ ɛɚ ɝɞɌəɐɌɜɞəɚɘɟ ɛɜɚɞɚɖɚɗɟ ɝ ɛɚɝɗɑɐɟɪɥɔɘ 

ɛɚɝɞɜɚɑəɔɑɘ ɞɜɑɡɘɑɜəɚɕ ɘɌɞɑɘɌɞɔɣɑɝɖɚɕ ɘɚɐɑ-

ɗɔ ɖɚɜɚəɌɜəɚɏɚ ɜɟɝɗɌ ɔ ɜɌɝɣɑɞɚɘ ɀȼȶȶȾȬ. ȽɜɌɎ-

əɔɞɑɗɨəɧɑ ɔɝɝɗɑɐɚɎɌəɔɫ ɛɜɚɐɑɘɚəɝɞɜɔɜɚɎɌɗɔ 

Ɏɧɝɚɖɟɪ ɐɔɌɏəɚɝɞɔɣɑɝɖɟɪ ɞɚɣəɚɝɞɨ ɀȼȶȶȾȬ.  Ȼɚ 

ɐɌəəɧɘ ɛɚɝɗɑɐəɑɏɚ ɘɑɞɌɌəɌɗɔɓɌ ɣɟɎɝɞɎɔɞɑɗɨ-

əɚɝɞɨ ɔ ɝɛɑɢɔɠɔɣəɚɝɞɨ ɀȼȶȶȾȬ ɝɚɝɞɌɎɔɗɔ ɝɚɚɞ-

ɎɑɞɝɞɎɑəəɚ 85% (95% Ȱȴ 83ð88) ɔ 76% (95% Ȱȴ 

74ð79) [4]. Ⱥɐəɚɕ ɔɓ ɝɑɜɨɑɓəɧɡ ɛɜɚɍɗɑɘ ɛɜɔɘɑ-

əɑəɔɫ ɀȼȶȶȾȬ Ɏ ɖɗɔəɔɖɑ ɓɌɖɗɪɣɌɑɞɝɫ Ɏ ɞɚɘ, ɣɞɚ 

ɜɌɝɣɑɞ ɩɞɚɏɚ ɛɚɖɌɓɌɞɑɗɫ ɛɜɚɎɚɐɔɞɝɫ Ɏ ɑɐɔə-

ɝɞɎɑəəɚɕ əɌ ɝɑɏɚɐəɫɤəɑɕ ɐɑəɨ ɗɔɢɑəɓɔɜɚɎɌə-

əɚɕ ɗɌɍɚɜɌɞɚɜɔɔ HeartFlow ɔ ɞɜɑɍɟɑɞ ɝɑɜɨɑɓəɧɡ 

ɠɔəɌəɝɚɎɧɡ ɓɌɞɜɌɞ [5]. 

ȬɗɨɞɑɜəɌɞɔɎəɧɘ ɘɑɞɚɐɚɘ əɑɔəɎɌɓɔɎəɚɕ 

ɚɢɑəɖɔ ɠɟəɖɢɔɚəɌɗɨəɚɕ ɓəɌɣɔɘɚɝɞɔ ɝɞɑəɚɓɌ ɛɚ 

ɐɌəəɧɘ ȶȾȬ ɫɎɗɫɑɞɝɫ ɚɢɑəɖɌ Ɏəɟɞɜɔɝɚɝɟɐɔɝɞɚ-

ɏɚ ɏɜɌɐɔɑəɞɌ ɚɝɗɌɍɗɑəɔɫ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ 

(ȮȯȺȶ) ɛɜɚɝɎɑɞɌ ɛɚɜɌɒɑəəɚɕ ɖɚɜɚəɌɜəɚɕ Ɍɜɞɑ-

ɜɔɔ ɐɚ ɔ ɛɚɝɗɑ ɝɞɑəɚɓɌ. ȸɑɞɚɐ ɚɝəɚɎɌə əɌ ɌɎɞɚ-

ɘɌɞɔɣɑɝɖɚɘ ɚɛɜɑɐɑɗɑəɔɔ ɜɑəɞɏɑəɚɎɝɖɚɕ ɛɗɚɞ-

əɚɝɞɔ Ɏ ɢɑəɞɜɑ ɛɜɚɝɎɑɞɌ ɖɚɜɚəɌɜəɚɕ Ɍɜɞɑɜɔɔ 

əɌ ɖɌɒɐɚɘ ɞɚɘɚɏɜɌɠɔɣɑɝɖɚɘ ɝɜɑɓɑ ɐɚ ɔ ɛɚɝɗɑ 

ɝɞɑəɚɓɌ əɌ ɛɜɚɞɫɒɑəɔɔ 10 ɝɘ.  ȿɏɚɗ əɌɖɗɚəɌ ɛɚ- 
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ɗɟɣɌɑɘɚɕ ɜɑɏɜɑɝɝɔɚəəɚɕ ɘɚɐɑɗɔ ɚɞɜɌɒɌɑɞ ɝɞɑ-

ɛɑəɨ ɚɝɗɌɍɗɑəɔɫ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ ɖɜɚɎɔ Ɏ ɛɚ-

ɜɌɒɑəəɚɕ ɖɚɜɚəɌɜəɚɕ Ɍɜɞɑɜɔɔ âð ɣɑɘ ɍɚɗɨɤɑ 

ɟɏɚɗ əɌɖɗɚəɌ, ɞɑɘ əɔɒɑ ɖɜɚɎɚɞɚɖ. 

Ƚ 2010 ɏ. ɛɚ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ Ɏ ɗɔɞɑɜɌɞɟ-

ɜɑ ɚɛɟɍɗɔɖɚɎɌəɧ əɑɝɖɚɗɨɖɚ ɜɌɍɚɞ, ɛɚɝɎɫɥɑə-

əɧɡ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɕ ɢɑəəɚɝɞɔ ɚɢɑəɖɔ ȮȯȺȶ 

ɐɗɫ ɛɜɑɐɝɖɌɓɌəɔɫ ɏɑɘɚɐɔəɌɘɔɣɑɝɖɚɕ ɓəɌɣɔɘɚ-

ɝɞɔ ɝɞɑəɚɓɌ ɔɡ ɛɜɚɝɎɑɞɌ [6 - 13]. Ȯ 2010 ɏɚɐɟ 

M.L. Steigner ɔ ɝɚɌɎɞ. [6] ɛɚɗɟɣɔɗɔ ɜɌɓɗɔɣəɧɑ 

ɝɜɑɐəɔɑ ɓəɌɣɑəɔɫ ȮȯȺȶ Ɏ ɛɜɌɎɚɕ, ɛɑɜɑɐəɑɕ 

əɔɝɡɚɐɫɥɑɕ ɔ ɚɏɔɍɌɪɥɑɕ əɑɔɓɘɑəɑəəɧɡ ɖɚɜɚ-

əɌɜəɧɡ Ɍɜɞɑɜɔɫɡ: -6,5Ñ4,1 HU/ɘɘ, -13,7Ñ8,0 

HU/ɘɘ ɔ 12,5Ñ7,8 HU/ɘɘ ɝɚɚɞɎɑɞɝɞɎɑəəɚ.  Ȯ 

ɜɌɍɚɞɑ Kim ɔ ɝɚɌɎɞ. ɍɧɗɔ ɛɚɗɟɣɑəɧ ɌəɌɗɚɏɔɣ-

əɧɑ ɜɑɓɟɗɨɞɌɞɧ [13]. Ȯ ɔɝɝɗɑɐɚɎɌəɔɔ Wong ɔ 

ɝɚɌɎɞ. [7, 8] ɍɧɗɚ ɛɚɗɟɣɑəɚ ɛɚɜɚɏɚɎɚɑ ɓəɌɣɑəɔɑ 

ȮȯȺȶ Ò - 15.1 HU/10 ɘɘ, ɖɚɞɚɜɚɑ ɝ ɣɟɎɝɞɎɔ-

ɞɑɗɨəɚɝɞɨɪ ð 77% ɔ ɝɛɑɢɔɠɔɣəɚɝɞɨɪ ð 74% 

ɝɎɔɐɑɞɑɗɨɝɞɎɟɑɞ ɚ ɏɑɘɚɐɔəɌɘɔɣɑɝɖɚɕ ɓəɌɣɔɘɚ-

ɝɞɔ ɝɞɑəɚɓɌ Ɏɚ Ɏɝɑɡ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ.  

ȬɖɞɟɌɗɨəɚɝɞɨ əɑɔəɎɌɓɔɎəɚɕ ɚɢɑəɖɔ ɠɟəɖ-

ɢɔɚəɌɗɨəɚɕ ɓəɌɣɔɘɚɝɞɔ ɝɞɑəɚɞɔɣɑɝɖɚɏɚ ɛɚɜɌ-

ɒɑəɔɫ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ, Ɍ ɞɌɖɒɑ ɐɚɝɞɟɛ-

əɚɝɞɨ, ɛɜɚɝɞɚɞɌ ɜɌɝɣɑɞɌ ɛɚɖɌɓɌɞɑɗɫ ȮȯȺȶ ɛɚ-

ɝɗɟɒɔɗɔ ɚɝəɚɎɌəɔɑɘ ɐɗɫ əɌɤɑɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ.  

ɂɑɗɨ əɌɤɑɕ ɜɌɍɚɞɧ ɝɚɝɞɚɫɗɌ Ɏ ɚɛɜɑɐɑɗɑ-

əɔɔ Ɏəɟɞɜɔɝɚɝɟɐɔɝɞɚɏɚ ɏɜɌɐɔɑəɞɌ ɚɝɗɌɍɗɑəɔɫ 

ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ Ɏ əɑɔɓɘɑəɑəəɧɡ ɖɚɜɚəɌɜəɧɡ 

Ɍɜɞɑɜɔɫɡ.   

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. 

ȶȾȬ ɎɧɛɚɗəɑəɌ 12 ɛɌɢɔɑəɞɌɘ (4 ɘɟɒɣɔə, 

8 ɒɑəɥɔə) Ɏ ɎɚɓɜɌɝɞɑ 55,2 Ñ 12,3 ɗɑɞ, ɖɚɞɚɜɧɘ 

ɛɚ ɐɌəəɧɘ ɝɞɌəɐɌɜɞəɚɏɚ ɚɍɥɑɖɗɔəɔɣɑɝɖɚɏɚ ɚɍ-

ɝɗɑɐɚɎɌəɔɫ ɔ əɌɏɜɟɓɚɣəɧɡ ɞɑɝɞɚɎ ɔɝɖɗɪɣɑə ɐɔ-

Ɍɏəɚɓ ȴȭȽ.  

ȶȾȬ ɎɧɛɚɗəɫɗɌɝɨ əɌ ɞɚɘɚɏɜɌɠɑ ɝ 320 ɜɫ-

ɐɌɘɔ ɐɑɞɑɖɞɚɜɚɎ (Aquilion ONE Vision Edition, 

Toshiba, ɋɛɚəɔɫ), ɛɜɔ ɓɌɐɑɜɒɖɑ ɐɧɡɌəɔɫ ɔ ɛɜɚ-

ɝɛɑɖɞɔɎəɚɕ ɝɔəɡɜɚəɔɓɌɢɔɔ ɝ ɉȶȯ Ɏ ɐɔɌɛɌɓɚəɑ 

70 -80% ɔəɞɑɜɎɌɗɌ R-R. ȳɌ ɚɐɔə ɚɍɚɜɚɞ ɜɑəɞɏɑ-

əɚɎɝɖɚɕ ɞɜɟɍɖɔ ɚɐəɚɎɜɑɘɑəəɚ Ɏɧɛɚɗəɫɗɔɝɨ 640 

ɝɜɑɓɚɎ ɞɚɗɥɔəɚɕ 0,5 ɘɘ.  

ȮəɌɣɌɗɑ ɔɝɝɗɑɐɚɎɌəɔɫ Ɏɧɛɚɗəɫɗɔɝɨ ɞɚɛɚ-

ɏɜɌɘɘɧ Ɏ ɍɚɖɚɎɚɕ ɔ ɛɜɫɘɚɕ ɛɜɚɑɖɢɔɫɡ, ɛɚ ɖɚ-

ɞɚɜɧɘ ɟɝɞɌəɌɎɗɔɎɌɗɔɝɨ ɏɜɌəɔɢɧ ɓɚəɧ ɔəɞɑɜɑɝɌ 

(ɚɞ ɍɔɠɟɜɖɌɢɔɔ ɞɜɌɡɑɔ ɔ ɐɚ əɔɒəɑɕ ɏɜɌəɔɢɧ 

ɝɑɜɐɢɌ). ȶȾȬ ɎɧɛɚɗəɫɗɌɝɨ ɝ ɎəɟɞɜɔɎɑəəɧɘ ɎɎɑ-

ȾɌɍɗɔɢɌ ʈ1.     Ȼɜɚɞɚɖɚɗ ɛɜɚɎɑɐɑəɔɫ ɔɝɝɗɑɐɚɎɌəɔɫ ȶȾ ð ȮȯȺȶ. 

ʂʦʤʧʴʶʪʝʨʥʳʡ ʪʦʤʦʛʨʘʬ ʂʊ ʩ 320 ʨʷʜʘʤʠ ʜʝʪʝʢʪʝʨʦʚ ï Aquilion vision 

ʂʦʥʪʨʘʩʪʥʳʡ ʧʨʝʧʘʨʘʪ 80 ʤʣ ʁʦʛʝʢʩʦʣ (ʆʤʥʠʧʘʢ 350), ʚʚʝʜʝʥʠʝ ʩʦ ʩʢʦʨʦʩʪʴʶ 5 

ʤʣ/ʩʝʢ ʩ ʧʦʤʦʱʴʶ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʰʧʨʠʮʘ, ʩ ʧʦʩʣʝʜʫʶ-

ʱʠʤ ʚʚʝʜʝʥʠʝʤ 30 ʤʣ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʩʪʚʦʨʘΟ 

ʊʨʠʛʛʝʨ ɸʚʪʦʤʘʪʠʯʝʩʢʦʝ ʦʪʩʣʝʞʠʚʘʥʠʝ ʙʦʣʶʩʘ ʢʦʥʪʨʘʩʪʥʦʛʦ ʧʨʝ-

ʧʘʨʘʪʘ ʚ ʟʦʥʝ ʠʥʪʝʨʝʩʘ ï ʧʨʦʩʚʝʪʝ ʥʠʩʭʦʜʷʱʝʡ ʘʦʨʪʳ 

(ROI), ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʥʘʯʘʣʦ ʩʢʘʥʠʨʦʚʘʥʠʷ ʧʨʠ ʜʦʩʪʠ-

ʞʝʥʠʠ ʧʦʨʦʛʦʚʦʛʦ ʟʥʘʯʝʥʠʷ ʨʝʥʪʛʝʥʦʚʩʢʦʡ ʧʣʦʪʥʦʩʪʠ ʚ 

ʧʨʦʩʚʝʪʝ ʥʠʩʭʦʜʷʱʝʡ ʘʦʨʪʳ, ʨʘʚʥʦʡ 300 HU 

ʅʘʧʨʷʞʝʥʠʝ 100 ʢɺ 

ʊʦʢ ʥʘ ʨʝʥʪʛʝʥʦʚʩʢʦʡ ʪʨʫʙʢʝ (ʤɸ)  

 

ɸʚʪʦʤʘʪʠʯʝʩʢʘʷ ʢʦʨʨʝʢʪʠʨʦʚʢʘ ʧʘʨʘʤʝʪʨʦʚ (SUREExpo-

sure3D, Toshiba Medical Systems) ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʘʩʩʳ 

ʪʝʣʘ 

ʊʦʣʱʠʥʘ ʩʨʝʟʘ 512x512 ʤʘʪʨʠʮʘ, 0.5 ʤʤ ʪʦʣʱʠʥʘ ʩʨʝʟʘ, 0.25 ʤʤ ʠʥʪʝʨʚʘʣ 

ʌʠʣʴʪʨ FC43 

ʀʪʝʨʘʪʠʚʥʘʷ ʨʝʢʦʥʩʪʨʫʢʮʠʷ AIDR, ʩʪʘʥʜʘʨʪʥʦʝ ʚʨʝʤʷ ʚʨʘʱʝʥʠʷ ʪʨʫʙʢʠ 

ɺʨʝʤʷ ʦʙʦʨʦʪʘ ʨʝʥʪʛʝʥʦʚʩʢʦʡ ʪʨʫʙʢʠ 350 ʤʩ 

ɺʨʝʤʝʥʥʦʝ ʨʘʟʨʝʰʝʥʠʝ 175 ʤʩ 

ʕʂɻ-ʩʠʥʭʨʦʥʠʟʘʮʠʷ  ʇʨʦʩʧʝʢʪʠʚʥʘʷ ʕʂɻ-ʩʠʥʭʨʦʥʠʟʘʮʠʷ (70% - 80% ʦʪ ʠʥʪʝʨ-

ʚʘʣʘ RïR) 
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ɐɑəɔɑɘ 80 ɘɏ əɑɔɚəəɚɏɚ ɕɚɐɝɚɐɑɜɒɌɥɑɏɚ ɖɚə-

ɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ ɝ ɖɚəɢɑəɞɜɌɢɔɑɕ 350 ɘɏ 

ɕɚɐɌ/ɘɗ, ɎɎɚɐɔɘɚɏɚ ɝɚ ɝɖɚɜɚɝɞɨɪ 5 ɘɗ/ɝ ɌɎɞɚ-

ɘɌɞɔɣɑɝɖɔɘ ɤɛɜɔɢɑɘ. ȴɝɝɗɑɐɚɎɌəɔɑ əɌɣɔəɌ-

ɗɚɝɨ ɌɎɞɚɘɌɞɔɣɑɝɖɔ ɛɜɔ ɐɚɝɞɔɒɑəɔɔ ɛɚɜɚɏɚɎɚ-

ɏɚ ɓəɌɣɑəɔɫ ɜɑəɞɏɑəɚɎɝɖɚɕ ɛɗɚɞəɚɝɞɔ Ɏ ɛɜɚɝɎɑ-

ɞɑ əɔɝɡɚɐɫɥɑɕ Ɍɚɜɞɧ, ɜɌɎəɚɕ 300 HU.  

ȬəɌɗɔɓ ɛɚɗɟɣɑəəɧɡ ɐɌəəɧɡ ɝ ɚɛɜɑɐɑ-

ɗɑəɔɑɘ Ɏəɟɞɜɔɝɚɝɟɐɔɝɞɚɏɚ ɏɜɌɐɔɑəɞɌ 

ɚɝɗɌɍɗɑəɔɫ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ.  

Ȼɚɝɗɑ ɛɜɚɎɑɐɑəɔɫ ȶȾȬ ɚɛɞɔɘɌɗɨəɟɪ ɛɚ 

ɖɌɣɑɝɞɎɟ ɝɑɜɔɪ ɔɓɚɍɜɌɒɑəɔɕ ɓɌɏɜɟɒɌɪɞ əɌ ɜɌ-

ɍɚɣɟɪ ɝɞɌəɢɔɪ ɞɚɘɚɏɜɌɠɌ ɔ ɓɌɛɟɝɖɌɪɞ ɛɜɚ-

ɏɜɌɘɘɟ ɌɎɞɚɘɌɞɔɣɑɝɖɚɏɚ ɚɛɜɑɐɑɗɑəɔɫ ȮȯȺȶ.  

Ȼɜɔəɢɔɛ ɜɌɝɣɑɞɌ ɩɞɚɏɚ ɛɚɖɌɓɌɞɑɗɫ ɚɝəɚɎɌə əɌ 

ɚɛɜɑɐɑɗɑəɔɔ ɝɜɑɐəɑɏɚ ɓəɌɣɑəɔɫ ɜɑəɞɏɑəɚɎɝɖɚɕ 

ɛɗɚɞəɚɝɞɔ Ɏ ɢɑəɞɜɑ ɖɚəɞɜɌɝɞɔɜɚɎɌəəɚɏɚ ɛɜɚ-

ɝɎɑɞɌ ɖɚɜɚəɌɜəɚɕ Ɍɜɞɑɜɔɔ əɌ ɛɜɚɞɫɒɑəɔɔ ɚɞ 

ɟɝɞɨɫ ɐɚ ɐɔɝɞɌɗɨəɚɏɚ ɝɑɏɘɑəɞɌ. ȺɝɑɎɟɪ ɗɔəɔɪ ɔ 

ɢɑəɞɜɌɗɨəɚɪ ɞɚɣɖɟ ɔɓɘɑɜɑəɔɫ əɌ ɔɓɚɍɜɌɒɑəɔɫɡ 

ɛɚɛɑɜɑɣəɚɏɚ ɝɑɣɑəɔɫ ɚɛɜɑɐɑɗɫɪɞ ɐɗɫ ɖɌɒɐɚɕ 

ɘɌɏɔɝɞɜɌɗɨəɚɕ ɖɚɜɚəɌɜəɚɕ Ɍɜɞɑɜɔɔ ɔ ɛɜɔ 

əɑɚɍɡɚɐɔɘɚɝɞɔ ɖɚɜɜɑɖɞɔɜɟɪɞ Ɏɜɟɣəɟɪ. Ƚɜɑɐ-

əɑɑ ɓəɌɣɑəɔɑ ɜɑəɞɏɑəɚɎɝɖɚɕ ɛɗɚɞəɚɝɞɔ ɔɓɘɑɜɫ-

ɑɞɝɫ ɝ ɔəɞɑɜɎɌɗɚɘ 10 ɘɘ ɚɞ ɟɝɞɨɫ ɐɚ ɐɔɝɞɌɗɨəɚ-

ɏɚ ɟɜɚɎəɫ, ɏɐɑ ɛɗɚɥɌɐɨ ɛɚɛɑɜɑɣəɚɏɚ ɝɑɣɑəɔɫ əɑ 

ɘɑəɑɑ 2 ɘɘ2. ȮȯȺȶ ɜɌɝɝɣɔɞɧɎɌɑɞɝɫ ɝ ɛɚɘɚɥɨɪ 

ɛɚɝɞɜɚɑəɔɫ ɏɜɌɠɔɖɌ ɗɔəɑɕəɚɕ ɜɑɏɜɑɝɝɔɔ ɘɑɒɐɟ 

ɓəɌɣɑəɔɑɘ HU ɔ ɐɗɔəɚɕ Ɍɜɞɑɜɔɔ ɚɞ ɟɝɞɨɫ ɐɚ ɐɔ-

ɝɞɌɗɨəɚɏɚ ɝɑɏɘɑəɞɌ ɔ ɝɚɚɞɎɑɞɝɞɎɟɑɞ ɟɏɗɟ əɌɖɗɚ-

əɌ ɛɜɫɘɚɕ, ɖɌɖ ɛɚɖɌɓɌəɚ əɌ ɜɔɝɟəɖɑ 1 ɔ 2.  

ȼɑɓɟɗɨɞɌɞɧ. 

ȿ Ɏɝɑɡ 12 ɛɌɢɔɑəɞɚɎ ɍɧɗɔ ɛɜɚɌəɌɗɔɓɔɜɚ-

ɎɌəɧ ɛɜɌɎɌɫ ɖɚɜɚəɌɜəɌɫ Ɍɜɞɑɜɔɫ (ȻȶȬ), ɛɑɜɑɐ-

əɫɫ əɔɝɡɚɐɫɥɌɫ Ɍɜɞɑɜɔɫ (ȻȹȬ) ɔ ɚɏɔɍɌɪɥɌɫ 

Ɍɜɞɑɜɔɫ (ȺȬ). ȴɓɚɍɜɌɒɑəɔɫ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑ-

ɜɔɕ ɍɧɗɔ Ɏɧɝɚɖɚɏɚ ɖɌɣɑɝɞɎɌ, ɍɑɓ ɌɜɞɑɠɌɖɞɚɎ, 

ɖɌɗɨɢɔəɌɞɚɎ ɔ ɝɞɑəɚɞɔɣɑɝɖɔɡ ɔɓɘɑəɑəɔɕ. Ȯɝɑɏɚ 

ɛɜɚɌəɌɗɔɓɔɜɚɎɌəɚ: 31 ɖɚɜɚəɌɜəɌɫ Ɍɜɞɑɜɔɫ (12 

ð ȻȹȬ, 11 ð ȻȶȬ ɔ 8 ð ȺȬ). Ȼɫɞɨ Ɍɜɞɑɜɔɕ (1 ȻȶȬ 

ɔ 4 ȺȬ) ɍɧɗɔ ɔɝɖɗɪɣɑəɧ ɔɓ ɌəɌɗɔɓɌ ɔɓ-ɓɌ ɟɓɖɚ-

ɏɚ ɛɜɚɝɎɑɞɌ (ɘɑəɑɑ 2 ɘɘ). ȿ ɍɚɗɨɤɔəɝɞɎɌ ɛɌɢɔ-

ɑəɞɚɎ (9 ɔɓ 12) ɚɛɜɑɐɑɗɫɗɝɫ ɛɜɌɎɧɕ ɞɔɛ ɖɜɚɎɚ-

ɝəɌɍɒɑəɔɫ ɘɔɚɖɌɜɐɌ. 

Ƚɜɑɐəɑɑ ɓəɌɣɑəɔɑ ȮȯȺȶ ɐɗɫ Ɏɝɑɡ Ɍɜɞɑɜɔɕ 

ɝɚɝɞɌɎɔɗɚ -11,5Ñ8,2 HU/10 ɘɘ. ȳəɌɣɑəɔɫ ȮȯȺȶ 

ɍɧɗɔ əɔɒɑ ɜɑɠɑɜɑəɞəɚɏɚ ɛɚɖɌɓɌɞɑɗɫ (-15 

HU/10 ɘɘ) ɟ 7 ɔɓ 12 ɛɌɢɔɑəɞɚɎ (58,3%), Ɍ ɛɜɔ 

ɌəɌɗɔɓɑ ɛɚ Ɍɜɞɑɜɔɫɘ ð Ɏ 11 ɔɓ 31 Ɍɜɞɑɜɔɕ 

(35,5%).  

ȳəɌɣɑəɔɑ ȮȯȺȶ < -15 HU/10 ɘɘ ɣɌɥɑ ɜɑ-

ɏɔɝɞɜɔɜɚɎɌɗɚɝɨ Ɏ ȻȹȬ (Ɏ 7 ɔɓ 12 Ɍɜɞɑɜɔɕ, 

58,3%) ɔ ȺȬ (Ɏ 3 ɔɓ 8 Ɍɜɞɑɜɔɕ, 37,5 %), ɣɑɘ Ɏ 

ȻȶȬ (Ɏ 1 ɔɓ 11 Ɍɜɞɑɜɔɕ, 9,1%). Ƚɜɑɐəɑɑ ɓəɌɣɑ-

əɔɑ ȮȯȺȶ ɐɗɫ ȻȹȬ, ȻȶȬ ɔ ȺȬ ɝɚɝɞɌɎɔɗɚ -

15,6Ñ7,2 HU/10 ɘɘ (ɚɞ -29,0 ɐɚ 6,4 HU/10 ɘɘ), -

5,0Ñ5,0 HU/10 ɘɘ (ɚɞ -26,1 ɐɚ 6 HU/10 ɘɘ) ɔ -

14,4Ñ5,0 HU/10 ɘɘ (ɚɞ -22,4 ɐɚ -4,6 HU/10 ɘɘ) 

ɝɚɚɞɎɑɞɝɞɎɑəəɚ.  

Ⱥɍɝɟɒɐɑəɔɑ. 

Ȯ əɌɤɑɕ ɜɌɍɚɞɑ ɓəɌɣɑəɔɫ ȮȯȺȶ ɟ ɓɐɚɜɚ-

Ɏɧɡ ɗɔɢ (ɍɑɓ ȴȭȽ) ɎɌɜɨɔɜɟɪɞ Ɏ ɤɔɜɚɖɚɘ ɐɔɌ-

 

ȼɔɝ. 1 Ɍ (Fig. 1 Ɍ) 

 

ȼɔɝ. 1 ɍ (Fig. 1 b) 

ȼɔɝ. 1.     ȶɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ, ɞɜɑɡɘɑɜəɧɑ ɔ ɘɟɗɨɞɔɛɗɌəɌɜəɧɑ ɜɑɖɚəɝɞɜɟɖɢɔɔ.  

ȯɜɌɠɔɖ ɗɔəɑɕəɚɕ ɜɑɏɜɑɝɝɔɔ ɐɗɫ əɑɔɓɘɑəɑəəɧɡ ȻȹȬ (Ȭ) ɔ ȻȶȬ (ȭ) ɝ ɛɚɖɌɓɌɞɑɗɑɘ Ɏəɟɞɜɔɝɚɝɟɐɔɝɞɚɏɚ ɏɜɌɐɔɑə-

ɞɌ ɚɝɗɌɍɗɑəɔɫ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ Ɏɧɤɑ ɜɑɠɑɜɑəɞəɚɏɚ ɓəɌɣɑəɔɫ (Ó -15 HU/10 ɘɘ).   

Fig. 1.   Computed tomography, three -dimensional and multiplanar reconstructions.  

The linear regression graph for intact LAD  (A) and RCA (B): TAG is higher than the reference value (Ó -15 HU / 10 

mm).  
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ɛɌɓɚəɑ (ɚɞ -29,0 ɐɚ +6,4 HU/10 ɘɘ) ɔ Ɏ 35,5% 

ɝɗɟɣɌɑɎ əɔɒɑ ɛɜɑɐɗɚɒɑəəɚɏɚ ɜɑɠɑɜɑəɞəɚɏɚ ɛɚ-

ɖɌɓɌɞɑɗɫ (<-15 HU/10 ɘɘ). ȹɔɓɖɔɑ ɓəɌɣɑəɔɫ 

ȮȯȺȶ (<-15 HU/10 ɘɘ) ɣɌɥɑ ɜɑɏɔɝɞɜɔɜɟɪɞɝɫ 

ɛɜɔ ɚɢɑəɖɑ ɖɜɚɎɚɞɚɖɌ Ɏ ȻȹȬ ɔ ȺȬ, ɣɑɘ Ɏ ȻȶȬ. 

ȼɑɓɟɗɨɞɌɞɧ əɌɤɑɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɝɚɏɗɌɝɟɪɞɝɫ ɝ 

ɐɌəəɧɘɔ ɜɌɍɚɞ M.L. Steigner ɔ ɝɚɌɎɞ. ɔ H.J. Kim 

ɝ ɝɚɌɎɞ., ɏɐɑ ɞɌɖɒɑ ɍɧɗɔ ɛɚɗɟɣɑəɧ ɜɌɓɗɔɣɔɫ Ɏ 

ɓəɌɣɑəɔɫɡ ȮȯȺȶ ɛɜɔ ɚɢɑəɖɑ ɖɜɚɎɚɞɚɖɌ ȻȹȬ, 

ȺȬ ɔ ȻȶȬ [6, 13].  

ȻɜɔəɔɘɌɫ Ɏɚ ɎəɔɘɌəɔɑ ɎɌɜɔɌɍɑɗɨəɚɝɞɨ 

ɓəɌɣɑəɔɕ ȮȯȺȶ ɐɗɫ ȻȹȬ, ȻȶȬ ɔ ȺȬ, ɘɚɒəɚ 

ɛɜɑɐɛɚɗɚɒɔɞɨ, ɣɞɚ ɝɟɥɑɝɞɎɟɑɞ ɓɌɎɔɝɔɘɚɝɞɨ ɩɞɚ-

ɏɚ ɛɚɖɌɓɌɞɑɗɫ ɚɞ ɐɔɌɘɑɞɜɌ Ɍɜɞɑɜɔɔ. ȳɌɎɔɝɔ-

ɘɚɝɞɨ ɓəɌɣɑəɔɕ ȮȯȺȶ ɚɞ ɩɞɚɏɚ ɛɚɖɌɓɌɞɑɗɫ ɚɛɔ-

ɝɌəɌ Ɏ ɔɝɝɗɑɐɚɎɌəɔɫɡ E.-A. Park ɝ ɝɚɌɎɞ. ɔ M. J. 

Bom ɝ ɝɚɌɎɞ. [14, 15]. Ȯ ɜɌɍɚɞɑ M. J. Bom ɝ ɝɚ-

ɌɎɞ. 201 ɛɌɢɔɑəɞɟ ɝ ɛɜɑɐɛɚɗɌɏɌɑɘɧɘ ɐɔɌɏəɚɓɚɘ 

ȴȭȽ ɍɧɗɔ Ɏɧɛɚɗəɑəɧ ȶȾȬ ɝ ɌəɌɗɔɓɚɘ ȮȯȺȶ, 

ȻɉȾ ɔ ɔəɎɌɓɔɎəɚɑ ɔɓɘɑɜɑəɔɑ ɀȼȶ ɐɗɫ ɚɛɜɑɐɑ-

ɗɑəɔɫ ɏɑɘɚɐɔəɌɘɔɣɑɝɖɚɕ ɓəɌɣɔɘɚɝɞɔ ɝɞɑəɚɞɔ-

ɣɑɝɖɔɡ ɔɓɘɑəɑəɔɕ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ. ȴɝɝɗɑ-

ɐɚɎɌəɔɑ ɛɚɖɌɓɌɗɚ, ɣɞɚ ɛɜɔ ɝɜɌɎəɑəɔɔ ɝ ɜɑɠɑ-

ɜɑəɞəɧɘɔ ɘɑɞɚɐɌɘɔ ɓəɌɣɑəɔɫ ȮȯȺȶ ɝɞɌɞɔɝɞɔ-

ɣɑɝɖɔ ɐɚɝɞɚɎɑɜəɚ əɑ ɜɌɓɗɔɣɌɪɞɝɫ Ɏ Ɍɜɞɑɜɔɫɡ ɝ 

ɏɑɘɚɐɔəɌɘɔɣɑɝɖɔ ɓəɌɣɔɘɧɘ ɛɚɜɌɒɑəɔɑɘ ɔ Ɏ 

Ɍɜɞɑɜɔɫɡ ɝ əɑɓəɌɣɔɘɧɘɔ ɔɓɘɑəɑəɔɫɘɔ. ȬɎɞɚɜɧ 

ɝɎɫɓɧɎɌɪɞ ɞɌɖɔɑ ɜɑɓɟɗɨɞɌɞɧ ɝɚ ɓəɌɣɔɞɑɗɨəɚɕ 

ɎɌɜɔɌɍɑɗɨəɚɝɞɨɪ ɐɔɌɘɑɞɜɚɎ ɛɜɚɝɎɑɞɌ ɖɚɜɚəɌɜ-

əɧɡ Ɍɜɞɑɜɔɕ [15]. Ȯ ɔɝɝɗɑɐɚɎɌəɔɔ, Ɏɧɛɚɗəɑə-

əɚɘ E.-A. Park ɝ ɝɚɌɎɞ., ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɠɌə-

ɞɚɘɌ, ɍɧɗɌ ɎɧɫɎɗɑəɌ ɐɚɝɞɚɎɑɜəɌɫ ɎɓɌɔɘɚɝɎɫɓɨ 

ɝəɔɒɑəɔɫ ɓəɌɣɑəɔɫ ȮȯȺȶ ɝ ɟɘɑəɨɤɑəɔɑɘ ɐɔɌ-

ɘɑɞɜɌ ɛɜɚɝɎɑɞɌ ɝɚɝɟɐɌ ɚɞ ɛɜɚɖɝɔɘɌɗɨəɚɏɚ 

ɟɣɌɝɞɖɌ ɖ ɐɔɝɞɌɗɨəɚɘɟ [14]. Ȯ ɚɛɟɍɗɔɖɚɎɌəəɚɘ 

ɔɝɝɗɑɐɚɎɌəɔɔ ȶim c ɝɚɌɎɞ. ɛɜɔɎɑɐɑəɧ ɞɌɖɔɑ 

ɛɜɑɐɛɚɗɌɏɌɑɘɧɑ ɛɜɔɣɔəɧ ɎɌɜɔɌɍɑɗɨəɚɝɞɔ ɓəɌ-

ɣɑəɔɕ ȮȯȺȶ, ɖɌɖ ɎɌɜɔɌɍɑɗɨəɚɝɞɨ ɜɌɝɛɜɑɐɑɗɑ-

əɔɫ ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ  Ɏəɟɞɜɔ ɝɚɝɟɐɌ, 

ɚɞɗɔɣɔɑ ɝɖɚɜɚɝɞɔ ɖɜɚɎɚɞɚɖɌ Ɏ ɜɌɓəɧɡ Ɍɜɞɑɜɔɫɡ, 

ɜɌɓɗɔɣəɌɫ ɌəɌɞɚɘɔɣɑɝɖɌɫ ɗɚɖɌɗɔɓɌɢɔɫ ɔ ɛɜɚ-

ɞɫɒɑəəɚɝɞɨ Ɍɜɞɑɜɔɕ [13].  

Ⱥɞɘɑɞɔɘ, ɣɞɚ Ɏ əɌɤɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɍɧɗɔ 

Ɏɖɗɪɣɑəɧ ɜɑɓɟɗɨɞɌɞɧ ȶȾȬ ɞɚɗɨɖɚ ɝ ɡɚɜɚɤɔɘ 

ɖɌɣɑɝɞɎɚɘ ɔɓɚɍɜɌɒɑəɔɕ. Ȼɜɔ ɩɞɚɘ ɐɌɒɑ ɛɜɔ 

ɟɝɗɚɎɔɔ ɡɚɜɚɤɑɏɚ ɖɌɣɑɝɞɎɌ ȶȾ-ɔɓɚɍɜɌɒɑəɔɕ 

ɓəɌɣɑəɔɫ ȮȯȺȶ ɖɜɌɕəɑ ɎɌɜɔɌɍɑɗɨəɧ ɔ əɑ ɝɚɚɞ-

ɎɑɞɝɞɎɟɪɞ ɟɖɌɓɌəəɚɘɟ Ɏ ɚɛɟɍɗɔɖɚɎɌəəɧɡ ɜɌəɑɑ 

ɔɝɝɗɑɐɚɎɌəɔɫɡ ɛɚɜɚɏɚɎɚɘɟ ɓəɌɣɑəɔɪ ȮȯȺȶ, 

ɜɌɝɝɣɔɞɌəəɚɘɟ ɐɗɫ ɜɌɓɏɜɌəɔɣɑəɔɫ ɓəɌɣɔɘɧɡ ɚɞ 

əɑɓəɌɣɔɘɧɡ ɝɞɑəɚɞɔɣɑɝɖɔɡ ɔɓɘɑəɑəɔɕ [7, 8]. 

Ȯ ɜɌɍɚɞɑ W.J. Stuijfzand ɝ ɝɚɌɎɞ. ɛɜɔɎɚ-

ɐɫɞɝɫ ɐɌəəɧɑ, ɣɞɚ ɛɜɔ ɎɧɜɌɒɑəəɚɘ ɖɌɗɨɢɔəɚɓɑ 

ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ ɞɚɣəɚɝɞɨ ɘɑɞɚɐɌ ȮȯȺȶ 

ɝəɔɒɌɑɞɝɫ [9]. Ȯ əɌɤɑ ɔɝɝɗɑɐɚɎɌəɔɑ Ɏɖɗɪɣɑəɧ 

ɛɌɢɔɑəɞɧ ɝ ɔəɞɌɖɞəɧɘɔ ɖɚɜɚəɌɜəɧɘɔ Ɍɜɞɑɜɔ-

ɫɘɔ, ɛɚɩɞɚɘɟ ɠɌɖɞɚɜ ɎɧɜɌɒɑəəɚɏɚ ɖɌɗɨɢɔəɚɓɌ 

ɞɌɖɒɑ ɔɝɖɗɪɣɑə. 

ȼɌɍɚɞɌ Yoon YE ɝ ɝɚɌɎɞ. (53 ɛɌɢɔɑəɞɌ, ȶȾ ɝ 

64 ɜɫɐɌɘɔ ɐɑɞɑɖɞɑɜɚɎ) ɛɚɖɌɓɌɗɌ, ɣɞɚ ȮȯȺȶ ɔɘɑ-

ɑɞ əɔɓɖɟɪ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ð 38% ɔ Ɏɧɝɚɖɟɪ 

ɝɛɑɢɔɠɔɣəɚɝɞɨ ð 88% ɛɜɔ ɝɜɌɎəɑəɔɔ ɝ ɀȼȶȶ-

ȾȬ, ɔɝɛɚɗɨɓɟɑɘɚɏɚ Ɏ ɖɌɣɑɝɞɎɑ ɜɑɠɑɜɑəɞəɚɏɚ ɘɑ-

ɞɚɐɌ [16]. 

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɛɜɔ ɚɢɑəɖɑ ɛɜɚɝɎɑɞɌ ɖɚ-

ɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ ɛɚ ɐɌəəɧɘ əɌɤɑɏɚ ɔɝɝɗɑɐɚ-

ɎɌəɔɫ ɔ ɑɐɔəɔɣəɧɡ ɓɌɜɟɍɑɒəɧɡ ɜɌɍɚɞ [6, 13] 

ɓəɌɣɑəɔɫ ȮȯȺȶ ɖɜɌɕəɑ ɎɌɜɔɌɍɑɗɨəɧ, Ɍ ɜɑɠɑ-

 

ȼɔɝ. 2 Ɍ (Fig. 2 Ɍ) 

 

ȼɔɝ. 2 ɍ (Fig. 2 b) 

ȼɔɝ. 2.     ȶɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ, ɞɜɑɡɘɑɜəɧɑ ɔ ɘɟɗɨɞɔɛɗɌəɌɜəɧɑ ɜɑɖɚəɝɞɜɟɖɢɔɔ.  

ȯɜɌɠɔɖ ɗɔəɑɕəɚɕ ɜɑɏɜɑɝɝɔɔ ɐɗɫ əɑɔɓɘɑəɑəəɧɡ ȻȹȬ (Ȭ) ɔ ȻȶȬ (ȭ) ɝ ɛɚɖɌɓɌɞɑɗɑɘ Ɏəɟɞɜɔɝɚɝɟɐɔɝɞɚɏɚ ɏɜɌɐɔɑə-

ɞɌ ɚɝɗɌɍɗɑəɔɫ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ Ɏɧɤɑ ɜɑɠɑɜɑəɞəɚɏɚ ɓəɌɣɑəɔɫ (Ó -15 HU/10 ɘɘ).   

Fig. 2.   Computed tomography, three -dimensional and multiplanar reconstructions .  

The linear regression graph for intact LAD (A) and RCA (B): TAG is higher than the reference value (Ó -15 HU / 10 

mm).  
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ɜɑəɞəɚɑ ɓəɌɣɑəɔɑ, ɜɌɎəɚɑ <-15 HU/10 ɘɘ, 

ɛɜɑɐɗɚɒɑəəɚɑ ɜɌəɑɑ Wong D.T. ɝ ɝɚɌɎɞ. [7], əɑ 

ɘɚɒɑɞ ɍɧɞɨ ɔɝɛɚɗɨɓɚɎɌəɚ ɐɗɫ ɜɌɓɏɜɌəɔɣɑəɔɫ 

ɠɟəɖɢɔɚəɌɗɨəɚ ɓəɌɣɔɘɧɡ ɝɞɑəɚɓɚɎ ɚɞ əɑɓəɌɣɔ-

ɘɧɡ ɔɓɘɑəɑəɔɕ. ȽɣɔɞɌɑɘ, ɣɞɚ Ɏɚɓɘɚɒəɚɝɞɔ 

ȮȯȺȶ ɐɗɫ ɎɧɫɎɗɑəɔɫ  ɏɑɘɚɐɔəɌɘɔɣɑɝɖɔɡ ɓəɌ-

ɣɔɘɧɡ  ɝɞɑəɚɞɔɣɑɝɖɔɡ ɔɓɘɑəɑəɔɕ ɖɚɜɚəɌɜəɧɡ 

Ɍɜɞɑɜɔɕ ɚɏɜɌəɔɣɑəɧ, ɟɣɔɞɧɎɌɫ ɜɑɓɟɗɨɞɌɞɧ 

əɌɤɑɕ ɜɌɍɚɞɧ ɔ ɐɜɟɏɔɡ ɔɝɝɗɑɐɚɎɌəɔɕ [11, 15, 

16, 17]. ȭɚɗɑɑ ɛɑɜɝɛɑɖɞɔɎəɧɘ Ɏ əɌɝɞɚɫɥɑɑ Ɏɜɑ-

ɘɫ ɫɎɗɫɑɞɝɫ ɔɓɟɣɑəɔɑ Ɏɚɓɘɚɒəɚɝɞɑɕ ɔɝɛɚɗɨɓɚ-

ɎɌəɔɫ ɀȼȶȶȾȬ ɐɗɫ ɎɧɫɎɗɑəɔɫ ɠɟəɖɢɔɚəɌɗɨəɚ 

ɓəɌɣɔɘɧɡ ɝɞɑəɚɞɔɣɑɝɖɔɡ ɔɓɘɑəɑəɔɕ. 

Ȯ 2016 ɏɚɐɟ ɚɛɟɍɗɔɖɚɎɌəɚ ɛɜɚɝɛɑɖɞɔɎəɚɑ 

ɔɝɝɗɑɐɚɎɌəɔɑ NXT Substudy, Ɏ ɖɚɞɚɜɚɘ 53 ɛɌ-

ɢɔɑəɞɌɘ ɝ ɡɜɚəɔɣɑɝɖɚɕ ȴȭȽ ɍɧɗɔ Ɏɧɛɚɗəɑəɧ  

ȶȾȬ ɝ ȮȯȺȶ, ɀȼȶȶȾȬ (ȶȾ ɝ 320-ɜɫɐɌɘɔ ɐɑɞɑɖɞɑ-

ɜɚɎ) ɔ ɔɎɌɓɔɎəɚɑ ɔɓɘɑɜɑəɔɑ ɀȼȶ [11]. Ȼɜɔ 

ɝɜɌɎəɔɞɑɗɨəɚɘ ɌəɌɗɔɓɑ ɝ ɔəɎɌɓɔɎəɧɘ ɀȼȶ ɚɛ-

ɞɔɘɌɗɨəɚɑ ɛɚɜɚɏɚɎɚɑ ɓəɌɣɑəɔɑ ȮȯȺȶ ɐɗɫ ɎɧɫɎ-

ɗɑəɔɫ ɓəɌɣɔɘɧɡ ɝɞɑəɚɓɚɎ ɝɚɝɞɌɎɔɗɚ -15,37 HU. 

ȴɝɝɗɑɐɚɎɌəɔɑ ɛɚɖɌɓɌɗɚ, ɣɞɚ ɞɚɣəɚɝɞɨ, ɣɟɎɝɞɎɔ-

ɞɑɗɨəɚɝɞɨ, ɝɛɑɢɔɠɔɣəɚɝɞɨ, ɛɚɗɚɒɔɞɑɗɨəɌɫ ɔ 

ɚɞɜɔɢɌɞɑɗɨəɌɫ ɛɜɑɐɝɖɌɓɌɞɑɗɨəɧɑ ɓəɌɣɔɘɚɝɞɔ 

ȮȯȺȶ əɔɒɑ ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɀȼȶȶȾȬ ð 78% ɔ 

82,9%, 58,3% ɔ 91,7%, 86,2% ɔ 79,2%, 63,6% ɔ 

64,7%, 83,3%  ɔ 95,8% ɝɚɚɞɎɑɞɝɞɎɑəəɚ. Ƚɡɚɒɔɑ 

ɜɑɓɟɗɨɞɌɞɧ ɍɧɗɔ ɛɚɗɟɣɑəɧ ɛɜɔ ɚɢɑəɖɑ ɜɑɓɟɗɨ-

ɞɌɞɚɎ ɐɎɟɡ ɌəɌɗɚɏɔɣəɧɡ ɛɜɚɝɛɑɖɞɔɎəɧɡ ɘəɚɏɚ-

ɢɑəɞɜɚɎɧɡ ɔɝɝɗɑɐɚɎɌəɔɕ DISCOVER-FLOW ɔ 

DeFACTO (103 ɛɌɢɔɑəɞɌ), ɏɐɑ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ, 

ɝɛɑɢɔɠɔɣəɚɝɞɨ, ɛɚɗɚɒɔɞɑɗɨəɌɫ ɔ ɚɞɜɔɢɌɞɑɗɨ-

əɌɫ ɛɜɑɐɝɖɌɓɌɞɑɗɨəɌɫ ɢɑəəɚɝɞɔ ɛɜɔ ȮȯȺȶ ɍɧɗɔ 

əɔɒɑ ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɀȼȶȶȾȬ  (53,8%, 45,7%, 

35,4%, 64,2% ɛɜɔ ȮȯȺȶ ɔ 82,7%, 74,5%, 64,2%, 

88,6% ɛɜɔ ɀȼȶȶȾȬ) [17] . 

ȴɝɞɚɣəɔɖ ɠɔəɌəɝɔɜɚɎɌəɔɫ ɔ  ɖɚəɠɗɔɖɞ 

ɔəɞɑɜɑɝɚɎ. 

ȼɌɍɚɞɌ ɎɧɛɚɗəɑəɌ ɛɜɔ ɠɔəɌəɝɚɎɚɔ↑ ɛɚɐ-

ɐɑɜɒɖɑ ȼɀɀȴ Ɏ ɜɌɘɖɌɡ əɌɟɣəɚɏɚ ɛɜɚɑɖɞɌ N 18 - 

29 -26012. ȬɎɞɚɜɧ ɐɌəəɚɔ↑ ɝɞɌɞɨɔ ɛɚɐɞɎɑɜɐɔɗɔ 

ɚɞɝɟɞɝɞɎɔɑ ɖɚəɠɗɔɖɞɌ ɔəɞɑɜɑɝɚɎ, ɚ ɖɚɞɚɜɧɡ 

əɑɚɍɡɚɐɔɘɚ ɝɚɚɍɥɔɞɨ. 
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RADIONUCLIDE ASSESSMENT OF CARDIOPROTECTIVE EFFICIENCY OF 

HYPOXIC PRECONDITIONING 

 

Vesnina Zh.V.1, Krivonogov  N.G.1, Arsenjeva  Yu.A.1, 

 Nesterov E.A.2, Lishmanov Yu. B.1 

 
urpose . Using radiocardiopulmonography to evaluate the cardioprotective effectiv e-

ness of hypoxic preconditioning (HP) during myocardial revascularization under e x-

tr acorporeal circulation (EC).  

Material and methods.  A total of 63 patients (mean age of 52.8 Ñ 1.4 years) who 

underwent coronary bypass surgery (CABG) under EC condition were examined. All patients 

had chronic heart failure of NYHA class I -III. Patients were randomized into 2 groups: study 

group co mprised 33 patients who received HP during CABG; comparison group comprised 

30 patients. Patients of both groups were comparable in regard to clinical and intraoperative 

data. The preconditioning was performed as a single -cycle 10 -minute hypoxemia session 

followed by 5 -min period of reoxygenation before global ischemia. Radiocardiopulmonogr a-

phy with 99mȾɝ-pertechnetate was performed before and 6 -8 days after surgery with the 

calculation of the parameters of cardiopulmonary hemodynamics.  

Results.  In the examined patients before CABG we observed a decrease in the mean 

values of the cardiac outp ut (MO), cardiac index (HI), stroke index (SI) and circulation eff i-

ciency ratio (CER) as a consequence of a decrease in the pumping function of the heart, as 

well as an increase in the pulmonary circulation time (TPUL) due to both arterial and v e-

nous co mponents, which indicated the development of pulmonary hypertension and venous 

congestion of the left heart.  

In the postoperative period, positive statistically significant change in most param e-

ters of cardiopulmonary hemodynamics occurred as a result of succ essful myocardial reva s-

cular ization in patients of both groups: the values of MO, SI, CER increased, and half -

emptying period of the left and right ventricles and the value of TPUL decreased. It should 

be noted that the positive dynamics of these parameter s was statistically more pronounced 

in the p atients of the study group. Also, in contrast to the comparison group, the arterial 

component of circulation in the lungs and the half -emptying period of the right ventricle 

significantly decreased in patients wi th HP, which indicated a reduction in pulmonary h y-

pertension and a regression of right ventricular failure.  

On day 2 after surgery blood levels of creatine -kinase (CK) and CK -MB were i n-

creased in patients of both groups. The mean level of CK -MB was signifi cantly higher (by 

33%) in the comparison group relative to the study group (p = 0.046825), and the relative 

index (RI = CK -MB/CK x 100) in the study group did not exceed 6%. This data suggested 

that HP i ncreased the  tolerance of the heart to the effects o f "ischemia -reperfusion".  

Conclusion . Hypoxic preconditioning exerted cardioprotective activity in patients u n-

dergoing open -heart surgery under EC.  
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ɑɗɨ. ȴɝɛɚɗɨɓɚɎɌəɔɑ ɜɌɐɔɚɖɌɜɐɔɚɛɟɗɨɘɚəɚɏɜɌɠɔɔ ɐɗɫ ɚɢɑəɖɔ ɖɌɜɐɔɚɛɜɚɞɑɖ-

ɞɔɎəɚɕ ɩɠɠɑɖɞɔɎəɚɝɞɔ ɏɔɛɚɖɝɔɣɑɝɖɚɏɚ ɛɜɑɖɚəɐɔɢɔɚəɔɜɚɎɌəɔɫ (HP) ɛɜɔ ɜɑ-

ɎɌɝɖɟɗɫɜɔɓɌɢɔɔ ɘɔɚɖɌɜɐɌ ɛɜɔ ɩɖɝɞɜɌɖɚɜɛɚɜɌɗɨəɚɘ ɖɜɚɎɚɚɍɜɌɥɑəɔɔ (ɉȶ). 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. ȺɍɝɗɑɐɚɎɌəɚ 63 ɛɌɢɔɑəɞɌ (ɝɜɑɐəɔɕ ɎɚɓɜɌɝɞ 52,8 Ñ 1,4 ɏɚ-

ɐɌ), ɖɚɞɚɜɧɘ ɍɧɗɌ ɎɧɛɚɗəɑəɌ ɚɛɑɜɌɢɔɫ ɖɚɜɚəɌɜəɚɏɚ ɤɟəɞɔɜɚɎɌəɔɫ (CABG) Ɏ ɟɝɗɚɎɔɫɡ 

ɉȶ. ȿ Ɏɝɑɡ ɛɌɢɔɑəɞɚɎ ɍɧɗɌ ɡɜɚəɔɣɑɝɖɌɫ ɝɑɜɐɑɣəɌɫ əɑɐɚɝɞɌɞɚɣəɚɝɞɨ I-III ɖɗɌɝɝɌ ɛɚ 

NYHA. ȻɌɢɔɑəɞɧ ɍɧɗɔ ɜɌəɐɚɘɔɓɔɜɚɎɌəɧ əɌ 2 ɏɜɟɛɛɧ: Ɏ ɚɝəɚɎəɟɪ ɏɜɟɛɛɟ Ɏɚɤɗɔ 33 

ɛɌɢɔɑəɞɌ, ɖɚɞɚɜɧɑ ɛɚɗɟɣɌɗɔ HP Ɏɚ Ɏɜɑɘɫ ȬȶɄ; ɏɜɟɛɛɟ ɝɜɌɎəɑəɔɫ ɝɚɝɞɌɎɔɗɔ 30 ɛɌɢɔ-

ɑəɞɚɎ. ȻɌɢɔɑəɞɧ ɚɍɑɔɡ ɏɜɟɛɛ ɍɧɗɔ ɝɚɛɚɝɞɌɎɔɘɧ ɛɚ ɖɗɔəɔɣɑɝɖɔɘ ɔ ɔəɞɜɌɚɛɑɜɌɢɔɚə-

əɧɘ ɐɌəəɧɘ. ȻɜɑɐɎɌɜɔɞɑɗɨəɚɑ ɖɚəɐɔɢɔɚəɔɜɚɎɌəɔɑ ɛɜɚɎɚɐɔɗɚɝɨ Ɏ Ɏɔɐɑ 10-ɘɔəɟɞəɚɏɚ 

ɝɑɌəɝɌ ɏɔɛɚɖɝɑɘɔɔ ɝ ɚɐəɔɘ ɢɔɖɗɚɘ ɝ ɛɚɝɗɑɐɟɪɥɔɘ 5-ɘɔəɟɞəɧɘ ɛɑɜɔɚɐɚɘ ɛɚɎɞɚɜəɚɕ 

ɚɖɝɔɏɑəɌɢɔɔ ɛɑɜɑɐ ɏɗɚɍɌɗɨəɚɕ ɔɤɑɘɔɑɕ. ȼɌɐɔɚɖɌɜɐɔɚɛɟɗɨɘɚəɚɏɜɌɠɔɫ ɝ 99mȾɝ-

ɛɑɜɞɑɡəɑɞɌɞɚɘ ɛɜɚɎɚɐɔɗɌɝɨ ɐɚ ɔ ɣɑɜɑɓ 6-8 ɐəɑɕ ɛɚɝɗɑ ɚɛɑɜɌɢɔɔ ɝ ɜɌɝɣɑɞɚɘ ɛɌɜɌɘɑɞɜɚɎ 

ɝɑɜɐɑɣəɚ-ɗɑɏɚɣəɚɕ ɏɑɘɚɐɔəɌɘɔɖɔ. 

ȼɑɓɟɗɨɞɌɞɧ. ȿ ɚɍɝɗɑɐɚɎɌəəɧɡ ɛɌɢɔɑəɞɚɎ ɐɚ CABG ɘɧ əɌɍɗɪɐɌɗɔ ɝəɔɒɑəɔɑ 

ɝɜɑɐəɔɡ ɓəɌɣɑəɔɕ ɝɑɜɐɑɣəɚɏɚ ɎɧɍɜɚɝɌ (MO), ɝɑɜɐɑɣəɚɏɚ ɔəɐɑɖɝɌ (HI), ɟɐɌɜəɚɏɚ ɔəɐɑɖɝɌ 

(SI) ɔ ɖɚɩɠɠɔɢɔɑəɞɌ ɩɠɠɑɖɞɔɎəɚɝɞɔ ɖɜɚɎɚɚɍɜɌɥɑəɔɫ (CER) ɖɌɖ ɝɗɑɐɝɞɎɔɑ ɝəɔɒɑəɔɫ 

əɌɝɚɝəɚɕ ɠɟəɖɢɔɔ ɝɑɜɐɢɌ, Ɍ ɞɌɖɒɑ ɟɎɑɗɔɣɑəɔɑ Ɏɜɑɘɑəɔ ɗɑɏɚɣəɚɕ ɢɔɜɖɟɗɫɢɔɔ (TPUL) 

ɔɓ-ɓɌ ɌɜɞɑɜɔɌɗɨəɧɡ ɔ Ɏɑəɚɓəɧɡ ɖɚɘɛɚəɑəɞɚɎ, ɣɞɚ ɝɎɔɐɑɞɑɗɨɝɞɎɟɑɞ ɚ ɜɌɓɎɔɞɔɔ ɗɑɏɚɣəɚɕ 

ɏɔɛɑɜɞɚəɔɔ ɔ Ɏɑəɚɓəɚɕ ɏɔɛɑɜɑɘɔɔ ɗɑɎɧɡ ɚɞɐɑɗɚɎ ɝɑɜɐɢɌ. 

Ȯ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɘ ɛɑɜɔɚɐɑ ɛɚɗɚɒɔɞɑɗɨəɚɑ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɚɑ ɔɓɘɑəɑ-

əɔɑ ɍɚɗɨɤɔəɝɞɎɌ ɛɌɜɌɘɑɞɜɚɎ ɝɑɜɐɑɣəɚ-ɗɑɏɚɣəɚɕ ɏɑɘɚɐɔəɌɘɔɖɔ ɛɜɚɔɓɚɤɗɚ Ɏ ɜɑɓɟɗɨɞɌɞɑ 

ɟɝɛɑɤəɚɕ ɜɑɎɌɝɖɟɗɫɜɔɓɌɢɔɔ ɘɔɚɖɌɜɐɌ ɟ ɛɌɢɔɑəɞɚɎ ɚɍɑɔɡ ɏɜɟɛɛ: ɓəɌɣɑəɔɫ ȸȺ, Ƚȴ, 

CER ɟɎɑɗɔɣɔɗɔɝɨ, Ɍ ɛɑɜɔɚɐ ɛɚɗɟɎɧɎɑɐɑəɔɫ Ɏ ɚɍɗɌɝɞɔ ɗɑɎɚɏɚ ɔ ɛɜɌɎɚɏɚ ɒɑɗɟɐɚɣɖɚɎ ɔ 

ɓəɌɣɑəɔɑ TPUL ɟɘɑəɨɤɔɗɚɝɨ. Ƚɗɑɐɟɑɞ ɚɞɘɑɞɔɞɨ, ɣɞɚ ɛɚɗɚɒɔɞɑɗɨəɌɫ ɐɔəɌɘɔɖɌ ɩɞɔɡ ɛɚ-

ɖɌɓɌɞɑɗɑɕ ɍɧɗɌ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɍɚɗɑɑ ɎɧɜɌɒɑəəɚɕ ɟ ɛɌɢɔɑəɞɚɎ ɚɝəɚɎəɚɕ ɏɜɟɛɛɧ. ȶɜɚɘɑ 

ɞɚɏɚ, Ɏ ɚɞɗɔɣɔɑ ɚɞ ɏɜɟɛɛɧ ɝɜɌɎəɑəɔɫ, ɌɜɞɑɜɔɌɗɨəɧɕ ɖɚɘɛɚəɑəɞ ɖɜɚɎɚɚɍɜɌɥɑəɔɫ Ɏ ɗɑɏ-

ɖɔɡ ɔ ɛɑɜɔɚɐ ɛɚɗɟɎɧɎɑɐɑəɔɫ ɛɜɌɎɚɏɚ ɒɑɗɟɐɚɣɖɌ ɓəɌɣɔɞɑɗɨəɚ ɝəɔɓɔɗɝɫ ɟ ɛɌɢɔɑəɞɚɎ ɝ 

HP, ɣɞɚ ɟɖɌɓɧɎɌɗɚ əɌ ɝəɔɒɑəɔɑ ɗɑɏɚɣəɚɕ ɏɔɛɑɜɞɑəɓɔɔ ɔ ɜɑɏɜɑɝɝɔɪ ɛɜɌɎɚɒɑɗɟɐɚɣɖɚɎɚɕ 

əɑɐɚɝɞɌɞɚɣəɚɝɞɔ. 

ȹɌ 2-ɕ ɐɑəɨ ɛɚɝɗɑ ɚɛɑɜɌɢɔɔ ɟ ɛɌɢɔɑəɞɚɎ ɚɍɑɔɡ ɏɜɟɛɛ ɍɧɗɔ ɛɚɎɧɤɑəɧ ɟɜɚɎəɔ 

ɖɜɑɌɞɔəɖɔəɌɓɧ (CK) ɔ CK-MB Ɏ ɖɜɚɎɔ. Ƚɜɑɐəɔɕ ɟɜɚɎɑəɨ CK-MB ɍɧɗ ɓəɌɣɔɞɑɗɨəɚ Ɏɧɤɑ 

(əɌ 33%) Ɏ ɏɜɟɛɛɑ ɝɜɌɎəɑəɔɫ ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɚɝəɚɎəɚɕ ɏɜɟɛɛɚɕ (p = 0,046825), Ɍ ɚɞəɚ-

ɝɔɞɑɗɨəɧɕ ɔəɐɑɖɝ (RI = CK-MB / CK x 100) Ɏ ɚɝəɚɎəɚɕ ɏɜɟɛɛɑ əɑ ɛɜɑɎɧɤɌɗ 6%. ɉɞɔ 

ɐɌəəɧɑ ɝɎɔɐɑɞɑɗɨɝɞɎɟɪɞ ɚ ɞɚɘ, ɣɞɚ HP ɛɚɎɧɤɌɑɞ ɞɚɗɑɜɌəɞəɚɝɞɨ ɝɑɜɐɢɌ ɖ ɩɠɠɑɖɞɌɘ 

çɔɤɑɘɔɔ-ɜɑɛɑɜɠɟɓɔɔè. 

ȮɧɎɚɐɧ. ȯɔɛɚɖɝɔɣɑɝɖɚɑ ɛɜɑɖɚəɐɔɢɔɚəɔɜɚɎɌəɔɑ ɚɖɌɓɧɎɌɗɚ ɖɌɜɐɔɚɛɜɚɞɑɖɞɚɜ-

əɟɪ ɌɖɞɔɎəɚɝɞɨ ɟ ɛɌɢɔɑəɞɚɎ, ɛɑɜɑəɑɝɤɔɡ ɚɛɑɜɌɢɔɪ əɌ ɚɞɖɜɧɞɚɘ ɝɑɜɐɢɑ ɛɜɔ ɉȶ. 

 

ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɤɟəɞɔɜɚɎɌəɔɑ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ, ɏɔɛɚɖɝɔɣɑɝɖɚɑ ɛɜɑɖɚəɐɔ-

ɢɔɚəɔɜɚɎɌəɔɑ, ɖɌɜɐɔɚɛɜɚɞɑɖɞɔɎəɌɫ ɩɠɠɑɖɞɔɎəɚɝɞɨ, ɜɌɐɔɚɖɌɜɐɔɚɛɟɗɨɘɚəɚɏɜɌɠɔɫ. 
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1 - ȶɌɜɐɔɚɗɚɏɔɣɑɝɖɔɕ 

əɌɟɣəɚ-

ɔɝɝɗɑɐɚɎɌɞɑɗɨɝɖɔɕ ɔə-

ɝɞɔɞɟɞ, Ⱦɚɘɝɖɔɕ əɌɢɔɚ-

əɌɗɨəɧɕ  

ɔɝɝɗɑɐɚɎɌɞɑɗɨɝɖɔɕ ɘɑ-

ɐɔɢɔəɝɖɔɕ ɢɑəɞɜ,  

ȼɚɝɝɔɕɝɖɌɫ ȬɖɌɐɑɘɔɫ 

ȹɌɟɖ. 

2 - Ⱦɚɘɝɖɔɕ əɌɢɔɚəɌɗɨ-

əɧɕ ɔɝɝɗɑɐɚɎɌɞɑɗɨɝɖɔɕ 

ɛɚɗɔɞɑɡəɔɣɑɝɖɔɕ  

ɟəɔɎɑɜɝɔɞɑɞ.  

Ⱦɚɘɝɖ, ȼɚɝɝɔɫ. 
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ntroduction.  

One of the most effective methods of trea t-

ment of coronary heart disease is cor onary 

bypass surgery (CABG) with the use of e x-

stracorporeal circulation (EC). Unfortunat e-

ly, in some cases, EC becomes the cause of a d-

verse physiological disorders, leading to isch emia 

or i n farct of the internal organs [1, 2 ]. 

The high intensity of metabolism in the 

brain, and the heart and, accordingly, the high 

demand of these organs for oxygen is well known 

[3]. These features determine the sensitivity of 

these organs to ischemia -reperfusion (IR) injury. 

Neurons die when t he duration of ischemia is 

more than 2 min [4]; irreversible injury of cardi o-

myocytes occurs when the duration of IR exceeds 

10 min [5]. Such sensitivity to hypoxia predete r-

mines the onset of damage to the heart and the 

brain during surgical interventions with EC [6, 7].  

Thus, the problem of providing cardioprote c-

tion during open heart surgery under EC cond i-

tions remains relevant. In our opinion, hypoxic 

preconditioning is promising for protection of the 

myocardium from the adverse effects of systemic 

infla mmatory response and ischemia in cardiac 

surgery.  

Hypoxic preconditioning (HP) means an i n-

crease in the tolerance of organs and tissues after 

severe long -term hypoxia (ischemia) by means 

pr eliminary modeling of one long (2.5 -3 h) or se v-

eral short sessions  of hypoxia (2 -10 min) and r e-

oxygenation (2 -10 min). The term "hypoxic pr e-

conditioning" was first proposed in 1992 by r e-

searchers from the group of Professor H.F.Downey 

from Texas [9]. Cardioprotective effect of HP has 

been studied widely. The pioneering w orks focu s-

ing on this problem showed that preconditioning 

promotes an increase of tolerance of the heart to 

ischemia and reperfusion [9, 10]. The cardiopr o-

tective effect of HP is judged by the ratio between 

infarct size and the area at risk [11, 12]. The a rea 

at risk corresponds to a hypoperfusion zone in the 

area supplied by the occluded coronary artery. It 

was established that after the HP 3 times decrea s-

es the index of "area of infarction/area of risk" 

compared with control [9]. Hypoxic preconditio n-

ing i n vivo not only helps to limit the infarct zone, 

but also prevents the appearance of reperfusion 

contractile myocardial dysfunction [10, 12, 13].  

Delayed HP, in which an increase in the r e-

sistance of organs and tissues to hypoxia is o b-

served 16 -24 hours af ter hypoxia -reoxygenation is 

most studied [11 -13].  

Early HP, when it is possible to achieve an 

increase in tolerance to ischemia immediately a f-

ter exposure to hypoxia and reoxygenation is less 

investigated [9, 10, 14]. Both early and delayed 

variants of HP  are associated with infarct -limiting 

effect. At the same time, a more pronounced i n-

crease in heart tolerance to the action of IR can be 

achieved with early HP [15].  

It should be noted that the above mentioned 

works were performed on experimental animals. 

Potencial capabilities of clinical application of HP 

remain virtually unexplored. Only a few studies 

concerning the use of preconditioning in clinical 

practice are available to date [16, 17]. Moreover, 

clinical studies assessing the cardioprotective e f-

fect iveness of preconditioning did not use highly 

informative methods of nuclear medicine. In pa r-

ticular, radionuclide cardiopulmonography, which 

is based on dynamic registration of the passage of 

the radiopharmaceutical bolus through the cav i-

ties of the heart  and the lungs, allowing to acquire 

objective information about these central hem o-

dynamic parameters such as stroke and minute 

volumes, and cardiac and stroke indices [18]. O b-

taining these values may allow integrated asses s-

ment of the central hemodynamic p arameters. In 

addition, radiocardiopulmonography is a unique 

method of non -invasive evaluation of pulmonary 

circulation (PC), allowing to estimate a number of 

speed indicators of blood circulation in the lungs 

[19].  

Thus, the purpose of this investigation was 

to perform the radionuclide assessment of cardi o-

protective efficacy of HP during open heart surgery 

with extracorporeal blood circulation.  

Material and methods . 

The study included 63 patients with cor o-

nary artery disease of angina  functional classes 

2-4 complicated by chronic heart failure (CHF) of 

NYHA classes I -III (average age of 57.20 Ñ 1.49 

years) who underwent CABG with EC. Of these 

patients, 56 suffered one or more acute myocard i-

al infarction with the formation of post -infarction 

cardiosclerosis . All patients were divided into 2 

groups: 33 persons underwent HP during CABG 

(study group), comparison group comprised 30 

patients. Patients of both groups were comparable 

in regard to age, clinical characteristics and i n-

traoperative parameters (Table 1) . 

Hypoxic preconditioning was performed as 

follows: after the beginning of EC and the cess a-

tion of artificial lung ventilation before aorta 

cross -clamping, a 10 -minute hypoxemia cycle is 

performed by supplying a gaseous mix to the ox y-

genator with a reduced  oxygen content to 21 -22%, 

followed by a 5 -minute p eriod of reoxygenation 

before global ischemia. This gaseous mix provides 

reduction of ɜɌȺ2 to 30-35 mm Hg and SaO2 to 

55 -65%. According to cerebral oximetry (Oximeter 

INVOS Somanetics), rSO2 decreased to 52 -59%. 

These parameters could not be reduced below the 

critical levels: the saturation of arterial blood of 

50%, and the corresponding oxygen tension of 27 

mm Hg in arterial blood.  

Patients of both groups underwent a radi o-

cardiopulmonography (RCPG) with 99mTc -

pertechnetate. The method is based on a seque n 

I 
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tial registration of bolus passage of the radi o-

pharmaceutical (RP) through the compartments of 

the heart and lungs after its injection into the m e-

dian cubital vein.  

Radiocardiopulmonography was conducted 

in clinostatic pos ition of a patient. The gamma -

camera detector was installed above the chest in 

the left anterior oblique projection (LAO 45Ü) with 

a caudal angle of 15Á, in the position of the best 

visual "separation" of the right and left ventricles 

of the heart. The rad iopharmaceutical was admi n-

istered intravenously at a dose of 260 -300 MBk 

(7.0 -8.0 mCi) and a volume of 1 -1.5 mL. Recor d-

ing was continued for 80 -100 seconds with frame 

frequency of 2 frames per second and 2 frames of 

1 min to reach the plateau of RP dilutio n.  

The result of the RCPG consists in a series 

of scintigrams with visualization of the aorta, 

heart and lungs at different time intervals. With 

the help of applied programs for processing scint i-

graphic images, the following areas of interest 

were identif ied: the right and left ventricles of the 

heart, and the upper lobe of the lung. Activity -

time curves were plotted for each of the selected 

zones of interest.  

The following basic hemodynamic param e-

ters were calculated: cardiac minute output (MO); 

stroke vo lume (SV); blood volume in the PC 

(BVPC); heart and stroke indices (HI, SI); circul a-

tion efficiency ratio (CER); arterial modal time 

(TAM), which characterizes mainly blood flow in 

the large and small arteries, arterioles and capi l-

laries of the lungs; veno us modal time (TVM), r e-

flecting the circulation of blood in the veins of the 

PC and the left heart cavities; pulmonary time 

(TPUL) ð the sum of TAM and TVM ð reflects the 

time of passage of the maximum amount of ind i-

cator through the lungs; ventricular hal f ejection 

times of the right ventricle (T1/2RV) and the left 

ventricle (T1/2LV), as indirect criteria of the co n-

tractile ability.  

All scintigraphic studies were performed 

with gamma -camera Philips Forte (Philips Medical 

Systems, Netherlands). Processing of the acquired 

scintigrams was performed using JetStreamÈ 

Workspace Release 3.0 software package (Philips 

Medical Systems).  

Statistical analysis was performed with 

STATISTICA software (version 8.0.360.0.) using 

descriptive statistics (Descriptive statisti cs), no n-

parametric Wilcoxon rank -sum test and Mann -

Whitney test (U test).  

Ⱦable  ʈ1.      Clinical and intraoperative data of patients enrolled in the study . 
Variables Study group Comparison group 

n = 33, abs. % n = 30, abs. % 

Age, years    56.24 Ñ 1.17 58.16 Ñ 1.81 

CHF (NYHA):    I 

                            II  

                            III  

3 

23 

7 

9.1 

69.7 

21.2 

2 

22 

6 

6.7 

73.3 

20.0 

AMI in anamnesis 29 88 27 90 

CA with stenosis >50%               3.05 Ñ 0.21 3.05 Ñ 0.28 

Cardiopulmonary bypass time* (min)  132.11 Ñ 11.93 140.11 Ñ 10.71 

Cross-clamp time* (min) 84.45 Ñ 9.60 95.26 Ñ 8.21 

LV plasty 7 21.2 9 30.0 

Grafts per patient         2.90 Ñ 0.23 2.74 Ñ 0.26 

IABP use 1 3.0 1 3.3 

LITA graft 31 94 28 93 

RITA graft 2 6.0 2 6.7 

Study group: patients with hypoxic preconditioning (HP); Comparison group: patients without HP; CHF: chronic heart 

failure; AMI: acute myocardial infarction; CA: coronary arteries; LV: left ventricle; IABP: intra-aortic balloon pump; LITA: 

left internal thoracic artery; RITA: right internal thoracic artery;   : differences between groups are not statistically significant. 
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Results . 

Before CABG the results of the initial RCPG 

of the included in the study pa tients showed si g-

nificant negative changes in the main parameters 

reflecting the functional state of cardiopulmonary 

hemodynamics (Table 2).  

Thus, a decrease in cardiac minute volume 

below normal values was detected in 49 (78%) of 

63 patients, cardiac inde x - in 59 (94%), stroke 

index - in 52 (82.5%) patients and circulation eff i-

ciency ratio - in 84% cases (53 patients). The state 

of contractility of both the left and right ventricles 

of the heart can be indirectly assessed by the va l-

ues of the period ventr icular half ejection (T1/2RV 

and T1/2LV), which in patients with CHF were 

markedly increased compared with the norm (T a-

ble 2). At the same time, T1/2LV exceeded the 

normal value in all examined cardiac patients 

(100%), and T1/2RV - in more than half of the  pa-

tients (67%).  

Table 2. Scintigraphic parameters of cardio -

pulmonary hemodynamics in patients with cor o-

nary artery disease before and after coronary a r-

tery bypass grafting.  

Pulmonary hemodynamics in the examined 

patients was characterized by slowing the passage 

of the radiopharmaceutical from the right heart 

chambers to the left ones, mostly due to an i n-

crease in the minimum blood circulation time in 

the lungs (TPUL) and, in particular, in the arteries 

(TAM) (Table 2). So, prolongation of TAM was o b-

served  in the vast majority of patients (96%); 71% 

of patients had an increase in TVM.  

Successful myocardial revascularization in 

patients of both groups led to positive changes in 

most cardiopulmonary hemodynamics indices (i n-

creases in the mean values of MO, SI , and CER; 

decrease in RP pulmonary circulation; and i n-

crease in the left ventricular half ejection time) 

within 6 -8 days after surgery (Table 2).  

Ⱦable  ʈ2.      Scintigraphic parameters of cardio -pulmonary hemodynamics in patients 

with coronary artery disease before and after coronary artery bypass grafting.  

Parameters Study group  Comparison group 

Before CABG 6-8 days after 

CABG 

Before CABG 6-8
days after 

CABG 

ʊPUL (sec) 9.86 Ñ 0.51 7.98 Ñ 0.48 

ʨ = 0.001 

9.19 Ñ 0.51 7.43 Ñ 0.42 

ʨ = 0.004 

ʊɸʄ (sec) 4.59 Ñ 0.24 4.19 Ñ 0.24 

ʨ = 0.035 

4.26 Ñ 0.25 3.67 Ñ 0.25 

ʨ = 0.062 

ʊVʄ (sec) 5.27 Ñ 0.30 3.80 Ñ 0.31 

ʨ = 0.001 

4.92 Ñ 0.32 3.76 Ñ 0.24 

ʨ = 0.003 

ʊ1/2RV (sec) 3.29 Ñ 0.53 2.38 Ñ 0.10 

ʨ = 0.016 

2.72 Ñ 0.38 2.38 Ñ 0.23 

ʨ = 0.328 

ʊ1/2LV (sec) 5.88 Ñ 0.48 4.58 Ñ 0.32 

ʨ = 0.009 

5.29 Ñ 0.37 4.80 Ñ 0.32 

ʨ = 0.033 

MO (L) 4.23 Ñ 0.27 4.97 Ñ 0.28 

ʨ = 0.002 

4.48 Ñ 0.31 5.08 Ñ 0.29 

ʨ = 0.016 

SV (mL) 65.29 Ñ 3.85 68.21 Ñ 3.72 

ʨ = 0.114 

67.73 Ñ 3.88 67.18 Ñ 4.93 

ʨ = 0.610 

HI (L/m
2
) 2.18 Ñ 0.13 2.59 Ñ 0.15 

ʨ = 0.001 

2.18 Ñ 0.11 2.45 Ñ 0.10 

ʨ = 0.008 

SI (mL/m
2
) 33.81 Ñ 2.08 35.53 Ñ 2.07 

ʨ = 0.099 

32.96 Ñ 1.08 32.74 Ñ 1.70 

ʨ = 0.721 

CER (L/min) 0.85 Ñ 0.06 1.01 Ñ 0.06 

ʨ = 0.002 

0.82 Ñ 0.04 0.99 Ñ 0.05 

ʨ = 0.016 

BVPC (ml) 702.14 Ñ 67.08 664.64 Ñ 59.49 

ʨ = 0.056 

666.18 Ñ 41.30 662.95 Ñ 38.87 

ʨ = 0.859 
Study group: patients with hypoxic preconditioning (HP); Comparison group: patients without HP; CABG: coronary ar-

tery bypass grafting; ʊɸʄ: - arterial modal time; ʊVʄ: - venous modal time; ʊPUL: - pulmonary time (the sum of ʊɸʄ and 

TVM); ʄʆ: cardiac minute output; SV: stroke volume; HI: heart index; SI: - ʫʜʘʨʥʳʡ ʠʥʜʝʢʩ; T1/2RV, ʊ1/2LV: periods of 

ventricular half ejection; BVPC: - blood volume in the pulmonary circulation; CER: circulation efficiency ratio; ʨ: - signifi-

cance of differences in relation to the preoperative value. 
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Initially, before surgery, the mean values of 

the left ventricle ejection fraction (LVEF) (accor d-

ing to ultra sound) did not significantly differ b e-

tween the study group (with preconditioning) and 

the comparison group (46.04 Ñ 2.46 and 43.18 Ñ 

2.49 %, respectively). After CABG, there were st a-

tistically significant increases of this variable in 

both groups to 54.52  Ñ 2.19 and 48.73 Ñ 2.31%, 

respectively.  

It should be noted that, in the study group, 

the positive dynamics of the majority of hemod y-

namic parameters (Table 2), as well as an increase 

in LVFF due to surgical treatment were statistica l-

ly more pronounced: th e significance levels (p) 

were 0.000013 and 0.013906 for the study group 

and the comparison group, respectively. The rate 

of patients requiring inotropic support during i m-

mediate post -perfusion and early postoperative 

periods was lower (by 65%) in the grou p of p a-

tients who underwent HP.  

In our study, the determination of the levels 

of creatine kinase enzymes (CK) and CK -MB ð iso-

enzyme showed that on the day 2 after open heart 

surgery using EC and cardioplegia, patients of 

both groups had an increase in thes e enzymes in 

the blood (Table 3). Thus, there were higher than 

normal levels of CK (as a result of damage to ske l-

etal muscle cells during surgery), as well as CK -

MB, which serves as a marker of damage to the 

heart muscle. It should be noted that the averag e 

level of CK -MB was significantly higher (by 33%) 

in the comparison group relative to the study 

group (p = 0.046825) (Table 3).  

Discussion . 

The abnormalities in the majority of hem o-

dynamic parameters of the circulatory system 

(MO, HI, S I and CER) suggested a decrease in the 

contractile ability of the heart due to the develo p-

ment of CHF [19]. The prolongation of TAM i m-

plied the formation of pulmonary hypertension in 

combination with right ventricular failure, and an 

increase in TVM sugges ted the venous overload of 

the left heart and adjacent large pulmonary veins, 

as a manifestation of the left ventricular failure 

[18].  

In our study, after surgery, the group of p a-

tients who underwent HP, in contrast to the co m-

parison group, had a significa nt decrease in the 

right ventricular half -ejection period (T1/2RV) ð 

an indicator indirectly characterizing the contra c-

tility, as well as a decrease arterial time of the i n-

dicator circulation in the lungs (TAM), which su g-

gesting a reduction of pulmonary hy pertension 

and regression of right ventricular failure [19].  

In 2008, German physiologists [20] found 

that 24 -hour exposure of rats to hypoxia results 

in an increase in tolerance of the isolated heart to 

the action of ischemia -reperfusion, and is assoc i-

ated with improved parameters of contractility of 

the right ventricle.  

The nature of cardiac recovery and the d e-

gree of inotropic support are among the main i n-

dicators of adequate myocardial protection after 

global ischemia [21]. Based on the results of h e-

mod ynamic assessment, it can be argued that HP 

prevents necrosis of cardiomyocytes and improves 

cardiac contractile function during the reperfusion 

period of long -term ischemia and reperfusion [15].  

Determination of the activity of creatine k i-

nase MB -isoenzym e is of great importance in the 

diagnosis of myocardial infarction. The average 

level of increased activity of CK -MB in patients 

with AMI is 10 -25 times greater than the upper 

limit of the reference values.  

However, researchers note that CK -MB is 

not 100% specific to the myocardium, and the d i-

agnostic value of the method is drastically r e-

duced in cases where CK is derived from the ske l-

etal muscle. Therefore, the determination of CK -

MB in cardiac surgery patients may increase the 

number of false -positive res ults [22].  

In this regard, for an adequate assessment 

of damage to the myocardium, calculation of  the 

ratio of CK -MB concentration to a total creatine 

kinase activity (relative index  (RI)) was intr o-

duced: RI = CK -MB / CKtot. x 100 (%), which 

normally sho uld not exceed 6%. In case of my o-

cardial damage, RI ranges from 6 to 25%. As can 

be seen from Table 3, the average value of RI in 

the study group (with preconditioning) did not e x-

Table  ʈ3.      Indicators of enzymatic activity in patients with coronary artery disease  

 after coronary artery bypass surgery . 

Parameters Study group Comparison group Norm 

    CK (U/L)   1062.21 Ñ 93.82 1223.52 Ñ 137.91 < 167 

CK-MB (U/L) 53.78 Ñ 7.30 80.72 Ñ 10.51 < 25 

RI, % 5.46 Ñ 0.54 7.39 Ñ 0.75 < 6 

 

   

Study group: patients with hypoxic preconditioning (HP); Comparison group: patients without 

HP; CK: creatine kinase; CK -MB: CK isoenzyme; RI: relative index ð calculated as the ratio of CK -MB to 

CK (in percentage).  
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ceed 6% in contrast to the comparison group. This 

suggests that HP increases the tolerance of the 

myocardium to the damaging effects of "ischemia -

reperfusion", increases the resistance of vital o r-

gans to ischemic and reperfusion stress, and, 

consequently, reduces the number and severity of 

postoperative complications [8, 15].  

Our r esults, indicating the cardioprotective 

effect of HP in patients who underwent CABG with 

EC, are consistent with the data of other r e-

searchers [8, 16, 17]. Indeed, the group of Wu et 

al. [16, 17] showed that ischemic preconditioning 

(IP) with two 2 -min epi sodes of global ischemia 

followed by 3 -minute reperfusion has a significant 

protective effect, which manifests, in particular, as 

a lower concentration of troponin I in the posto p-

erative period and high values of the left and right 

ventricular ejection fra ction and cardiac index. 

Also, decreases in the frequency of supraventric u-

lar tachyarrhythmia, mechanical ventilation time, 

and the degree of inotropic support were observed 

in patients with IP. Prut D.A. et al. [23] used la c-

tate level in blood plasma as a n indirect indicator 

of myocardial hypoxia and anaerobic glycolysis. 

The blood lactate level reached the maximum va l-

ues 1 h after removal of the aortic clamp in both 

groups of patients, however, in the group with the 

use of HP, the concentration of lactate  in the 

blood was lower than in the patients of the co m-

parison group. Consequently, HP reduces the i n-

tensity of anaerobic glycolysis in the myocardium, 

which can also be regarded as a positive effect of 

preconditioning.  

Thus, the use of hypoxic preconditio ning 

during coronary bypass surgery with extracorp o-

real blood circulation can reduce damage to card i-

omyocytes and improve the contractile function of 

the heart in the reperfusion period after pro longed 

ischemia and reperfusion . 

Statement of Ethics . 

The stu dy protocol complied with the Decl a-

ration of Helsinki and was approved by the Ethics 

and Research Committee of the Cardiology R e-

search Institute, Tomsk National Research Med i-

cal Centre. All patients have given their informed 

written consent.  

The authors de clare no conflicts of inte rest.  

Acknowledgment . 

The article was prepared under the theme of 

fundamental scientific research ʈ AAAA-A15 -

115123110026 -3.

  

 

References: 

1. Jones E.L., Weintraub W.S., Craver J.M., Guyton R.A., Cohen 

C.L. Coronary bypass sur gery: is the operation different today? 

J Thorac Cardiovasc Surg 1991; 101: 108 -115.  

2. Mangano D.T. Perioperative cardiac morbidity. Anesthesiology 

1990; 72: 153 -184.  

3. Newsholm A., Start K. Metabolism regulation. Moskow, Mir, 

1977. 408 p. (in Russian).  

4. Hiraide Ⱦ., Katsura ȶ., Muramatsu ȴ., Asano G., Katayama 

Y. Adenosine receptor antagonists cancelled the ischemic tole r-

ance phenomenon in gerbil. Brain Res. 2001; 910: 1 -2: 94 -98.  

5. Trost S. U., Omens J.H., Karlon W.J. Meyer M., Mestril R., 

Covell J.W ., Dillmann W.H. Protection against myocardial dy s-

function after a brief ischemic period in transgenic mice expres s-

ing inducible heat shock protein 70. J. Clin. Invest. 1998; 

101:4:855 -862.  

6. Thielmann M., Kottenberg E., Boengler K., Raffelsieper C., 

Neuhaeuser M., Peters J., Jakob H., Heusch G. Remote ischemic 

preconditioning reduces myocardial injury after coronary artery 

bypass surgery with crystalloid cardioplegic arrest. Basic Res. 

Cardiol. 2010; 105: 5: 657 -664.  

7. Thiengburanatham S. Hyperhomocystei nemia -induced my o-

cardial injury after coronary artery bypass. Asian Cardi o-

vasc.Thorac. Ann. 2009; 17: 5: 483 -489.  

8. Maslov L.N., Lishmanov Yu.B., Emelõyanova T.V., Prut D.A., 

Kolar F., Portnichenko A.G. et al. Hypoxic preconditioning as a 

new approach to the prevention of ischemic and reperfusion 

injuries of the brain and heart. Angiology and Vascular Surgery. 

2011; 17 (3): 27 -36 (in Russian).  

9. Shizukuda Y., Mallet R.T., Lee S.C., Downey H.F. Hypoxic 

preconditioning of ischaemic canine myocardium. Cardio vasc. 

Res. 1992; 26 (5): 534 ð542.  

10. Shizukuda Y., Iwamoto T., Mallet R.T., Downey H.F. Hypoxic 

preconditioning attenuates stunning caused by repeated cor o-

nary artery occlusions in dog heart. Cardiovasc. Res.  1993; 27 

(4): 559ð564.  

11. B®guin P.C., Joyeux-Faure M., Godin -Ribuot D., L®vy P., 

Ribuot C. Acute intermittent hypoxia improves rat myocardium 

tolerance to ischemia. J. Appl. Physiol. 2005; 99 (3): 1064 ð1069.  

12. Cai Z., Manalo D.J., Wei G., Rodriguez E.R., Fox -Talbot K., 

Lu H. et al. Hearts from ro dents exposed to intermittent hypoxia 

or erythropoietin are protected against ischemia -reperfusion 

injury. Circulation 2003; 108 (1): 79 ð85.  

13. Wu X., Liu X., Zhu X., Tang C. Hypoxic preconditioning i n-

duces delayed cardioprotection through p38 MAPK -mediat ed 

calreticulin upregulation. Shock 2007; 27: 572 -577.  

14. Lukõyanova L.D., Germanova E.L., Kopaladze P.A. Regulari-

ties in the formation of organism resistance under different r e-

gimes of hypoxic preconditioning: the role of the hypoxic period 

and reoxygena tion. Bulletin of Experimental Biology and Med i-

cine. 2009; 147 (4): 380 -384 (in Russian).  

15. Maslov L.N., Lishmanov Yu.B., Krylatov A.V., Semencov A.S., 

Portnichenko A.G., Podoksenov Yu.K., Haliulin I.G. Comparative 

analysis of cardioprotective and antiar rhythmic efficacy of early 

and late hypoxic preconditioning. Bulletin of Experimental Biol o-

gy and Medicine. 2013; 156(12): 705 -708 (in Russian).  

16. Wu Z.K., Iivainen T., Pehkonen E., Laurikka J., Zhang S., 

Tarkka M.R. Fibrillation in patients subjected to  coronary artery 

bypass grafting. J Thorac Cardiovasc Surg. 2003; 126(5): 1477 -

1482.  

17. Wu Z.K., Pehkonen E., Laurikka J., Kaukinen L., Honkonen 

E.L., Kaukinen S. Et al. The protective effects of preconditioning 

decline in aged patients undergoing coronar y artery bypass 



   RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY  

 

  | www.rejr.ru | REJR. 2019; 9 (3):65-72      DOI:10.21569/2222-7415-2019-9-3-65-72            ʉʪʨʘʥʠʮʘ  72 
  

grafting. J Thorac Cardiovasc Surg. 2001; 122(5): 972 -978.  

18. Sivachenko T.P., Belous A.K., Zozulya A.A. Radiocardio g-

raphy. Kiev. Zdorovõya. 1984. 144 p. (in Russian). 

19. Lishmanov Yu.B., Krivonogov N.G., Zavadovsky K.V. Radi o-

nuclide diag nostics of the pathology of pulmonary circul a-

tion.Tomsk. STT. 2007. 180 p. (in Russian).  

20. Wasserfuhr D., Cetin S.M., Yang J., Freitag P., Frede S., 

Jakob H., Massoudy P. Protection of the right ventricle from i s-

chemia and reperfusion by preceding hypoxi a. Naunyn -

Schmiedeberg's Arch. Pharmacol. 2008; 378: 27 ð32.  

21. Guide to cardiac anesthesiology. Trekova N.A., Bunyatyan 

A.A. (edd). Moskow. Medical Information Agency. 2005. 688 p. 

(in Russian).  

22. Osipova O.A., Suyazova S.B., Vlasenko M.A., Godlevskaya 

O.M. Diagnosis of intraoperative myocardial infarction during 

surgical revascularization. Modern problems of science and ed u-

cation 2012; 3. Available at: www.science -education.ru/103 -

6276.  

23. Prut D.A., Emelõyanova T.V., Kiyko O.G., Podoksenov Yu.K. 

Ischemic preconditioning as a factor in myocardial protection 

during cardiac surgery. Siberian Medical Journal (Tomsk) 20 09; 

1 (ed. 1): 120 (in Russian) . 

.

 

 



   RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY  

 

  | www.rejr.ru | REJR. 2019; 9 (3):73-78      DOI:10.21569/2222-7415-2019-9-3-73-78            ʉʪʨʘʥʠʮʘ  73 
  

 

 

ȮɇȭȺȼ ȺȻȾȴȸȬȷɈȹȺȵ ȽȾȼȬȾȱȯȴȴ ȼȱȮȬȽȶȿȷɋȼȴȳȬɂȴȴ ȶȺȼȺȹȬȼȹɇɁ  

ȬȼȾȱȼȴȵ Ƚ Ȼȼȴȸȱȹȱȹȴȱȸ ɄȶȬȷɇ SYNTAX ȴ ȽȴȽȾȱȸɇ CAD-RADS ȻȺ  

ȰȬȹȹɇȸ 640-ȽȼȱȳȺȮȺȵ  ȶȾ-ȶȺȼȺȹȬȼȺȯȼȬɀȴȴ. 

 

ȽɑɜɚɎɌ ȹ.Ƚ., ȶɚəɐɜɌɤɔəɌ Ⱥ.Ƚ., ȶɚəɐɜɌɤɔə Ƚ.Ȭ., ȶɚɍɗɔɖɚɎ Ȯ.Ȯ. 

 
ɑɗɨ. Ⱥɛɜɑɐɑɗɔɞɨ Ɏɚɓɘɚɒəɚɝɞɔ ɛɜɔɘɑəɑəɔɫ ɤɖɌɗɧ SYNTAX ɛɚ ɐɌəəɧɘ 640-

ɝɜɑɓɚɎɚɕ ȶȾ-ɖɚɜɚəɌɜɚɏɜɌɠɔɔ ɔ ɝɔɝɞɑɘɧ ɚɢɑəɖɔ  ɐɗɫ ɜɑɎɌɝɖɟɗɫɜɔɓɌɢɔɔ ɖɚɜɚ-

əɌɜəɧɡ Ɍɜɞɑɜɔɕ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. Ȯ ɔɝɝɗɑɐɚɎɌəɔɑ Ɏɖɗɪɣɑəɚ 14 ɣɑɗɚɎɑɖ (12 ɘɟɒɣɔə, 2 

ɒɑəɥɔəɧ) Ɏ ɎɚɓɜɌɝɞɑ ɚɞ 44 ɐɚ 79 ɗɑɞ (ȸɝɜ=60,5Ñ8,7 ɗɑɞ), ɖɚɞɚɜɧɘ ɛɜɚɎɑɗɔ ɛɗɌəɚɎɚɑ 

ɝɞɑəɞɔɜɚɎɌəɔɑ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ ɞɚɗɨɖɚ əɌ ɚɝəɚɎɌəɔɔ ɐɌəəɧɡ ȸȽȶȾ-

ɖɚɜɚəɌɜɚɏɜɌɠɔɔ ɔ ɛɚɗɚɒɔɞɑɗɨəɧɡ ɞɑɝɞɚɎ ɝ əɌɏɜɟɓɖɚɕ. Ȯɝɑɘ ɛɌɢɔɑəɞɌɘ ɎɧɛɚɗəɑəɌ 

ȸȽȶȾ-ɖɚɜɚəɌɜɚɏɜɌɠɔɫ əɌ ɖɚɘɛɨɪɞɑɜəɚɘ ɞɚɘɚɏɜɌɠɑ Aquilion ONE-640 ɝ ɎəɟɞɜɔɎɑəəɧɘ 

ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ (ɖɚəɞɜɌɝɞəɧɕ ɛɜɑɛɌɜɌɞ ȵɚɛɜɚɘɔɐ 370 ɘɏ/ɘɗ ɔɗɔ ȵɚɏɑɖɝɚɗ 350 

ɘɏ/ɘɗ) ɛɚ ɝɞɌəɐɌɜɞəɚɘɟ ɛɜɚɞɚɖɚɗɟ. Ȱɚɛɚɗəɔɞɑɗɨəɚ ɍɧɗɔ ɔɓɟɣɑəɧ ɜɑɓɟɗɨɞɌɞɧ ɚɛɜɑɐɑɗɑ-

əɔɫ ɘɑɞɚɐɌ ɎɧɍɚɜɌ ɜɑɎɌɝɖɟɗɫɜɔɓɌɢɔɔ ɘɔɚɖɌɜɐɌ əɌ ɚɝəɚɎɌəɔɔ ɤɖɌɗɧ Syntax ɛɚ ɐɌə-

əɧɘ 640-ɝɜɑɓɚɎɚɕ ȶȾ-ɖɚɜɚəɌɜɚɏɜɌɠɔɔ ɔ ɔəɎɌɓɔɎəɚɕ ɖɚɜɚəɌɜɚɏɜɌɠɔɔ (ɛɜɚɎɚɐɔɗɌɝɨ Ɏɚ 

Ɏɜɑɘɫ ɝɞɑəɞɔɜɚɎɌəɔɫ). 

ȼɑɓɟɗɨɞɌɞɧ. Ȯ 14 ɝɗɟɣɌɫɡ ɔɓɘɑəɑəɔɫ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ ɛɚ ɜɑɓɟɗɨɞɌɞɌɘ 

ȸȽȶȾ-ɖɚɜɚəɌɜɚɏɜɌɠɔɔ ɝɚɚɞɎɑɞɝɞɎɚɎɌɗɔ ɖɌɞɑɏɚɜɔɫɘ CAD-RADS 4Ȭ, ȭ ɔ CAD-RADS 5. 

Ȼɚ ɐɌəəɧɘ ȸȽȶȾ-ɖɚɜɚəɌɜɚɏɜɌɠɔɔ ɟ 14 ɛɌɢɔɑəɞɚɎ ɔɘɑɗɚɝɨ ɝɞɑəɚɞɔɣɑɝɖɚɑ ɛɚɜɌɒɑəɔɑ 

18 Ɍɜɞɑɜɔɕ, ɛɚ ɐɌəəɧɘ ɖɚɜɚəɌɜɚɏɜɌɠɔɔ Ɏ ɚɐəɚɘ əɌɍɗɪɐɑəɔɔ ɝɞɑəɚɓ ɍɧɗ 50%. Ȯɝɑɏɚ 13 

ɛɌɢɔɑəɞɌɘ ɍɧɗɚ ɔɘɛɗɌəɞɔɜɚɎɌə 21 ɝɞɑəɞ. Ȯ  ɛɜɌɎɟɪ ɖɚɜɚəɌɜəɟɪ Ɍɜɞɑɜɔɪ ɟɝɞɌəɚɎɗɑəɚ 

9 ɝɞɑəɞɚɎ (42,9%), Ɏ ɛɑɜɑɐəɪɪ ɘɑɒɒɑɗɟɐɚɣɖɚɎɟɪ ɔ ɚɏɔɍɌɪɥɟɪ Ɍɜɞɑɜɔɔ - 12 (57,1%).  

Ȼɚ ɤɖɌɗɑ Syntax ɛɜɚɎɑɐɑəɌ ɚɢɑəɖɌ ɞɫɒɑɝɞɔ ɛɚɜɌɒɑəɔɫ ɖɚɜɚəɌɜəɚɏɚ ɜɟɝɗɌ əɌ ɚɝəɚɎɌ-

əɔɔ ɐɌəəɧɡ ȸȽȶȾ-ɖɚɜɚəɌɜɚɏɜɌɠɔɔ ɔ ɔəɎɌɓɔɎəɚɕ ɖɚɜɚəɌɜɚɏɜɌɠɔɔ ɐɗɫ ɎɧɍɚɜɌ ɞɌɖɞɔɖɔ 

ɗɑɣɑəɔɫ. Ȼɚ ɐɌəəɧɘ ɞɚɘɚɏɜɌɠɔɔ ɍɌɗɗ ɛɚɜɌɒɑəɔɫ ɖɚɗɑɍɌɗɝɫ ɚɞ 2,0 ɐɚ 14,5 

(ȸɝɜ=5,7Ñ3,3), əɌ ɚɝəɚɎɌəɔɔ ɞɜɌɐɔɢɔɚəəɚɕ ɖɚɜɚəɌɜɚɏɜɌɠɔɔ ɚə ɝɚɝɞɌɎɔɗ ɚɞ 0 ɐɚ 16,5 

(ȸɝɜ=5,2Ñ3,1). ȼɌɓəɔɢɌ ɝɞɌɞɔɝɞɔɣɑɝɖɔ əɑɐɚɝɞɚɎɑɜəɌ (ȼ>0,05). 

ȳɌɖɗɪɣɑəɔɑ. 640 -ɝɜɑɓɚɎɌɫ ȶȾ-ɖɚɜɚəɌɜɚɏɜɌɠɔɫ ɫɎɗɫɑɞɝɫ əɌɐɑɒəɚɕ ɌɗɨɞɑɜəɌɞɔ-

Ɏɚɕ ɔəɎɌɓɔɎəɚɕ ɖɚɜɚəɌɜɚɏɜɌɠɔɔ ɔ ɘɚɒɑɞ ɝɞɌɞɨ ɘɑɞɚɐɚɘ ɎɧɍɚɜɌ ɞɌɖɞɔɖɔ ɗɑɣɑəɔɫ əɌ 

ɚɝəɚɎɑ ɚɢɑəɖɔ ɤɖɌɗɧ Syntax ɔ ɝɔɝɞɑɘɧ CAD-RADS.  

 

ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: 640 -ɝɜɑɓɚɎɌɫ ȶȾ-ɖɚɜɚəɌɜɚɏɜɌɠɔɫ, ɔɤɑɘɔɣɑɝɖɌɫ ɍɚɗɑɓəɨ ɝɑɜɐ-

ɢɌ, ɤɖɌɗɌ Syntax, CAD-RADS, ɔəɎɌɓɔɎəɌɫ ɖɚɜɚəɌɜɚɏɜɌɠɔɫ, ɝɞɑəɞɔɜɚɎɌəɔɑ. 
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BEST STRATEGY OF CORONARY ARTERIES REVASCULARIZATION WITH THE SYNTAX 

SCALE AND CAD-RADS ON THE DATA OF 640-SLICE CT-CORONAROGRAPHY 

 

Serova N.S., Kondrashina O.S., Kondrashin S.A., Koblikov V.V.    
 

urpose.  Determine the possibilities of using the SYNTAX scale based on the d ata of 

640 -slice CT -coronarography and CAD -RADS rating system for coronary artery r e-

vascularization.  

Materials and methods.  The study included 14 people (12 men, 2 women) from 44 

to 79 years (M=60.5Ñ8.7 yr), who have coronary artery stenting only on the basis of MSCT-

coronarography and positive stress testing. All patients performed MSCT -coronarography on 

the Aquilion ONE -640 w ith intravenous contrast (Iopromide 370 mg/ml or Iogexol 350 

mg/ml) according to the standard protocol. In addition, the results of determining the met h-

od of myocardial revascularization based on the Syntax scale from the data of 640 -slice CT -

coronarograph y and invasive coronarography (during stenting) were studied.  

Results.  In 14 cases, coronary artery changes in MSCT -coronarography were in the 

categories CAD -RADS 4A, B and CAD -RADS 5. According to MSCT -coronarography, 14 p a-

tients had stenotic lesions of 1 8 arteries, in coronarography in one patient stenosis was 

50%. A total of 13 patients were implanted with 21 stents. Nine stents (42.9%) were placed 

in the right coronary artery, 12 (57.1%) in the left descending and circumflex arteries. On 

the Syntax scal e, the severity of coronary arteries stenosis was assessed based on MSCT -

coronarography and invasive coronarography data to select treatment tactics. According to 

the tomography, the score of the lesion ranged from 2.0 to 14.5 (M=5.7Ñ3.3), based on tradi-

tional coronarography, it was between 0 and 16.5 (M=5.2Ñ3.1) (p<0.05). 

Conclusion.  The 640 -slice CT -coronarography is a reliable alternative to invasive 

coronarography and can be a method of selecting treatment tactics based on the Syntax 

scale and CAD -RADS system.  

  

 Keywords: 640 -slice CT -coronary, coronary artery disease, Syntax scale, CAD -RADS, 

invasive coronarography, stenting.  
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ȼɚɝɝɔɕɝɖɚɕ ɀɑɐɑɜɌɢɔɔ ɝɜɑɐɔ Ɏɝɑɡ 

ɛɜɔɣɔə ɝɘɑɜɞəɚɝɞɔ ɍɚɗɑɓəɔ ɝɔɝɞɑɘɧ 

ɖɜɚɎɚɚɍɜɌɥɑəɔɫ ɛɜɚɣəɚ ɓɌəɔɘɌɪɞ 

ɗɔɐɔɜɟɪɥɔɑ ɛɚɓɔɢɔɔ ɝ ɛɚɝɞɑɛɑəəɧɘ 

ɝəɔɒɑəɔɑɘ ð Ɏ   2010  ɟɘɑɜɗɚ 1 151,9 

ɞɧɝ. ɣɑɗɚɎɑɖ (56,8%), Ɏ 2016 ɏɚɐɟ ð 904,1 ɞɧɝɫ-

ɣɌ (47,8%). Ȯ ɝɞɜɟɖɞɟɜɑ ɍɚɗɑɓəɑɕ ɝɔɝɞɑɘɧ ɖɜɚ-

ɎɚɚɍɜɌɥɑəɔɫ Ɏɑɐɟɥɔɘɔ ɛɜɔɣɔəɌɘɔ ɫɎɗɫɪɞɝɫ 

ɔɤɑɘɔɣɑɝɖɌɫ ɍɚɗɑɓəɨ ɝɑɜɐɢɌ, ɛɜɔ ɩɞɚɘ ɚɞɘɑɣɌ-

ɑɞɝɫ ɟɘɑɜɑəəɧɕ ɜɚɝɞ ɓɌɜɑɏɔɝɞɜɔɜɚɎɌəəɧɡ ɓɌɍɚ-

ɗɑɎɌəɔɕ ɝ 7 374,4 ɞɧɝ. Ɏ  2010 ɏɚɐɟ ɐɚ 7 639,5 

ɞɧɝ. ɣɑɗɚɎɑɖ Ɏ 2016 ɏɚɐɟ [1]. ȴəɎɌɓɔɎəɌɫ ɖɚɜɚ-

əɌɜɚɏɜɌɠɔɫ Ɏ 2018 ɏɚɐɟ ɎɧɛɚɗəɑəɌ 480 135 ɛɌ-

ɢɔɑəɞɌɘ ɛɜɔ ɗɑɞɌɗɨəɚɝɞɔ 0,001%. Ȯ  221 511 

ɝɗɟɣɌɫɡ (46,1%) ɍɧɗɔ Ɏɧɛɚɗəɑəɧ ɜɑəɞɏɑəɩəɐɚ-

ɎɌɝɖɟɗɫɜəɧɑ ɎɘɑɤɌɞɑɗɨɝɞɎɌ əɌ ɖɚɜɚəɌɜəɧɡ Ɍɜ-

ɞɑɜɔɫɡ [2]. 

 Ⱥɛɜɑɐɑɗɑəɔɑ ɞɚɣəɚɕ ɜɚɗɔ ȸȽȶȾ-

ɖɚɜɚəɌɜɚɏɜɌɠɔɔ ɟ ɛɌɢɔɑəɞɚɎ ɜɌɓɗɔɣəɧɡ ɏɜɟɛɛ 

ɜɔɝɖɌ ȴȭȽ ɫɎɗɫɑɞɝɫ ɖɗɔəɔɣɑɝɖɔ ɓəɌɣɔɘɧɘ, ɛɚ-

ɝɖɚɗɨɖɟ əɑɚɍɚɝəɚɎɌəəɚɑ əɌɓəɌɣɑəɔɑ ȸȽȶȾ-

ɌəɏɔɚɏɜɌɠɔɔ ɛɜɔɎɑɐɑɞ ɖ ɐɚɛɚɗəɔɞɑɗɨəɚɕ ɗɟɣɑ-

Ɏɚɕ əɌɏɜɟɓɖɑ əɌ ɛɌɢɔɑəɞɌ [3]. Halpern E.J.  [4] 

ɝɣɔɞɌeɞ, ɣɞɚ əɌɓəɌɣɑəɔɑ ɞɚɘɚɏɜɌɠɔɣɑɝɖɚɏɚ ɔɝ-

ɝɗɑɐɚɎɌəɔɫ ɟ ɍɑɝɝɔɘɛɞɚɘəɧɡ ɛɌɢɔɑəɞɚɎ ɛɚɓɎɚ-

ɗɫɑɞ ɔɓɍɑɒɌɞɨ əɑəɟɒəɚɕ ɔəɎɌɓɔɎəɚɕ ɛɜɚɢɑɐɟ-

ɜɧ. ɉɞɚ ɝɎɔɐɑɞɑɗɨɝɞɎɟɑɞ ɚ əɑɚɍɡɚɐɔɘɚɝɞɔ ɐɌɗɨ-

əɑɕɤɑɕ ɚɢɑəɖɔ Ɏɚɓɘɚɒəɚɝɞɑɕ ɘɟɗɨɞɔɝɛɔɜɌɗɨ-

əɚɕ ȶȾ-ɖɚɜɚəɌɜɚɏɜɌɠɔɔ Ɏ ɐɔɌɏəɚɝɞɔɖɑ ɝɞɑəɚ-

ɞɔɣɑɝɖɔɡ ɛɚɜɌɒɑəɔɕ ɖɚɜɚəɌɜəɚɏɚ ɜɟɝɗɌ.  

 ȭɧɗɚ ɝɐɑɗɌəɚ əɑɝɖɚɗɨɖɚ ɛɚɛɧɞɚɖ ɜɌɓɜɌ-

ɍɚɞɖɔ ɖɚɘɛɗɑɖɝəɧɡ ɤɖɌɗ ɐɗɫ ɚɢɑəɖɔ ɞɫɒɑɝɞɔ 

ȴȭȽ ɔ ɎɧɍɚɜɌ ɚɛɞɔɘɌɗɨəɚɕ ɝɞɜɌɞɑɏɔɔ ɜɑɎɌɝɖɟ-

ɗɫɜɔɓɌɢɔɔ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɛɚɜɌɒɑəɔɑɘ əɑɝɖɚɗɨ-

ɖɔɡ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ. ȺɝəɚɎɌəɔɑɘ ɐɗɫ Ɏɧ-

ɍɚɜɌ ɝɗɟɒɔɗɔ ɐɌəəɧɑ ɌəɏɔɚɏɜɌɠɔɔ. ɄɖɌɗɌ  

SYNTAX   ɍɧɗɌ ɜɌɓɜɌɍɚɞɌəɌ ɐɗɫ ɖɚɗɔɣɑɝɞɎɑəəɚɕ 

ɚɢɑəɖɔ ɞɫɒɑɝɞɔ ȴȭȽ ɔ ɎɧɍɚɜɌ ɚɛɞɔɘɌɗɨəɚɕ  
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ɝɞɜɌɞɑɏɔɔ ɜɑɎɌɝɖɟɗɫɜɔɓɌɢɔɔ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɛɚ-

ɜɌɒɑəɔɑɘ əɑɝɖɚɗɨɖɔɡ Ɏɑəɑɣəɧɡ Ɍɜɞɑɜɔɕ [5]. Ȯ  

2016 ɏɚɐɟ ɐɗɫ ɝɞɌəɐɌɜɞɔɓɌɢɔɔ ɚɛɔɝɌəɔɫ ɜɑ-

ɓɟɗɨɞɌɞɚɎ ȶȾ-ɖɚɜɚəɌɜɚɏɜɌɠɔɔ, ɚɍɗɑɏɣɑəɔɫ ɛɚ-

əɔɘɌəɔɫ ɜɑɓɟɗɨɞɌɞɚɎ ɗɑɣɌɥɔɘɔ ɎɜɌɣɌɘɔ ɔ Ɏɧ-

ɍɚɜɌ ɝɛɚɝɚɍɌ ɐɌɗɨəɑɕɤɑɏɚ ɗɑɣɑəɔɫ ɛɌɢɔɑəɞɚɎ 

ɎɎɎɑɗɔ ɝɔɝɞɑɘɟ ɚɢɑəɖɔ CAD-RADS [6]. ȶɌɞɑɏɚ-

ɜɔɔ CAD-RADS ɓɌɎɔɝɫɞ ɚɞ ɝɞɑɛɑəɔ ɝɞɑəɚɓɌ ɖɚ-

ɜɚəɌɜəɚɕ Ɍɜɞɑɜɔɔ. Ȯ ɐɚɝɞɟɛəɚɕ ɗɔɞɑɜɌɞɟɜɑ ɚɞ-

ɝɟɞɝɞɎɟɪɞ ɐɌəəɧɑ ɚ ɜɑɓɟɗɨɞɌɞɌɡ ɔɝɛɚɗɨɓɚɎɌəɔɫ 

ɐɌəəɧɡ 640-ɝɜɑɓɚɎɚɕ ȸȽȶȾ-ɖɚɜɚəɌɜɚɏɜɌɠɔɔ 

ɐɗɫ ɝɞɜɌɞɔɠɔɖɌɢɔɔ ɛɌɢɔɑəɞɚɎ ɝ ȴȭȽ ɛɚ ɝɔɝɞɑ-

ɘɑ CAD-RADS.  Ȼɜɔɘɑəɑəɔɑ  ɤɖɌɗɧ SYNTAX 

ɞɚɗɨɖɚ ɛɚ ɐɌəəɧɘ ȸȽȶȾ-ɖɚɜɚəɌɜɚɏɜɌɠɔɔ əɌ 

640 -ɝɜɑɓɚɎɚɘ ɝɖɌəɑɜɑ Ɏ ɐɚɝɞɟɛəɚɕ ɗɔɞɑɜɌɞɟɜɑ 

əɑ ɚɛɔɝɌəɚ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ.  

Ȯ 2016-18 ɏɚɐɌɡ Ɏ ɖɌɍɔəɑɞɑ ɜɑəɞɏɑəɚɎɝɖɚɕ 

ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ ȼɚɝɝɔɕɝɖɚ-

ɋɛɚəɝɖɚɏɚ əɌɟɣəɚ-ɚɍɜɌɓɚɎɌɞɑɗɨəɚɏɚ ɢɑəɞɜɌ Ɏɔ-

ɓɟɌɗɔɓɌɢɔɔ ȿȶȭ ʈ1 ɀȯȬȺȿ ȮȺ ȻɑɜɎɧɕ ȸȯȸȿ 

ɔɘ. ȴ.ȸ. ȽɑɣɑəɚɎɌ ȸɔəɓɐɜɌɎɌ ȼɚɝɝɔɔ (ȽɑɣɑəɚɎ-

ɝɖɔɕ ȿəɔɎɑɜɝɔɞɑɞ) ɍɧɗɚ ɚɍɝɗɑɐɚɎɌəɚ  164 ɛɌɢɔ-

ɑəɞɌ (109 ɘɟɒɣɔə ɔ 55 ɒɑəɥɔə Ɏ ɎɚɓɜɌɝɞɑ ɚɞ 

41 ɐɚ 90 ɗɑɞ,  ɝɜɑɐəɔɕ ɎɚɓɜɌɝɞ ȸɝɜ=66,7Ñ8,8 

ɗɑɞ) ɝ ɔɤɑɘɔɣɑɝɖɚɕ ɍɚɗɑɓəɨɪ ɝɑɜɐɢɌ ɔɗɔ Ɏɧɝɚ-

ɖɔɘ ɜɔɝɖɚɘ ɜɌɓɎɔɞɔɫ ȴȭȽ ɛɜɔ ɛɚɘɚɥɔ 640-

ɝɜɑɓɚɎɚɕ ȶȾ-ɖɚɜɚəɌɜɚɏɜɌɠɔɔ ɛɚ ɜɌəɑɑ ɚɛɔɝɌə-

əɚɘ əɌɘɔ ɛɜɚɞɚɖɚɗɟ [7]. 

Ȼɚ  ɤɖɌɗɑ CAD-RADS əɌ ɚɝəɚɎɌəɔɔ ɜɑ-

ɓɟɗɨɞɌɞɚɎ ȶȾ-ɖɚɜɚəɌɜɚɏɜɌɠɔɔ ɍɧɗɔ Ɏɧɐɑɗɑəɧ 

14 ɣɑɗɚɎɑɖ (12 ɘɟɒɣɔə, 2 ɒɑəɥɔəɧ) Ɏ ɎɚɓɜɌɝɞɑ 

ɚɞ 44 ɐɚ 79 ɗɑɞ (ȸɝɜ=60,5Ñ8,7 ɗɑɞ), ɛɚɜɌɒɑəɔɫ 

Ɍɜɞɑɜɔɕ ɝɚɚɞɎɑɞɝɞɎɚɎɌɗɔ ɖɌɞɑɏɚɜɔɫɘ CAD-

RADS 4Ȭ, ȭ ɔ CAD-RADS 5. ɉɞɔɘ ɛɌɢɔɑəɞɌɘ 

ɛɜɚɎɑɗɔ ɛɗɌəɚɎɚɑ ɝɞɑəɞɔɜɚɎɌəɔɑ ɖɚɜɚəɌɜəɧɡ 

Ɍɜɞɑɜɔɕ ɞɚɗɨɖɚ əɌ ɚɝəɚɎɌəɔɔ ɐɌəəɧɡ ȸȽȶȾ-

ɖɚɜɚəɌɜɚɏɜɌɠɔɔ ɔ ɛɚɗɚɒɔɞɑɗɨəɧɡ ɞɑɝɞɚɎ ɝ 

əɌɏɜɟɓɖɚɕ. Ȱɚɛɚɗəɔɞɑɗɨəɚ ɍɧɗɔ ɔɓɟɣɑəɧ ɜɑ-

ɓɟɗɨɞɌɞɧ ɚɛɜɑɐɑɗɑəɔɫ ɘɑɞɚɐɌ ɎɧɍɚɜɌ ɜɑɎɌɝɖɟ-

ɗɫɜɔɓɌɢɔɔ ɘɔɚɖɌɜɐɌ əɌ ɚɝəɚɎɌəɔɔ ɤɖɌɗɧ 

Syntax ɛɚ ɐɌəəɧɘ 640-ɝɜɑɓɚɎɚɕ ȸȽȶȾ-

ɖɚɜɚəɌɜɚɏɜɌɠɔɔ ɔ ɔəɎɌɓɔɎəɚɕ ɖɚɜɚəɌɜɚɏɜɌ-

ɠɔɔ (ɛɜɚɎɚɐɔɗɌɝɨ Ɏɚ Ɏɜɑɘɫ ɝɞɑəɞɔɜɚɎɌəɔɫ). 

Ȼɫɞɨ ɛɌɢɔɑəɞɚɎ ɜɌəɑɑ (ɚɞ 13 ɐɚ 45 ɘɑɝɫɢɑɎ) ɛɑ-

ɜɑəɑɝɗɔ ɝɞɑəɞɔɜɚɎɌəɔɑ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ.  

ȼɑɓɟɗɨɞɌɞɧ ɔɝɝɗɑɐɚɎɌəɔɫ. 

Ȼɚ ɐɌəəɧɘ ȸȽȶȾ-ɖɚɜɚəɌɜɚɏɜɌɠɔɔ ɟ 14 

ɛɌɢɔɑəɞɚɎ ɔɘɑɗɚɝɨ ɝɞɑəɚɞɔɣɑɝɖɚɑ ɛɚɜɌɒɑəɔɑ 

18 Ɍɜɞɑɜɔɕ, ɛɚ ɐɌəəɧɘ ɖɚɜɚəɌɜɚɏɜɌɠɔɔ Ɏ ɚɐ-

əɚɘ əɌɍɗɪɐɑəɔɔ ɝɞɑəɚɓ ɍɧɗ 50%. Ȯɝɑɏɚ 13 ɛɌ-

ɢɔɑəɞɌɘ ɍɧɗɚ ɔɘɛɗɌəɞɔɜɚɎɌə 21 ɝɞɑəɞ, ɟ ɚɐəɚ-

ɏɚ ɍɚɗɨəɚɏɚ ɝɞɑəɚɓ Ɏ ɝɜɑɐəɑɘ ɝɑɏɘɑəɞɑ ɛɑɜɑɐəɑɕ 

ɘɑɒɒɑɗɟɐɚɣɖɚɎɚɕ Ɍɜɞɑɜɔɔ ɐɔɝɞɌɗɨəɑɑ ɜɌəɑɑ 

ɔɘɛɗɌəɞɔɜɚɎɌəəɚɏɚ ɝɞɑəɞɌ 2,75ɡ18 ɘɘ ɛɚ ɐɌə-

əɧɘ ɔəɎɌɓɔɎəɚɕ ɖɚɜɚəɌɜɚɏɜɌɠɔɔ ɝɚɝɞɌɎɔɗ 

50%, ɍɧɗɚ ɜɑɤɑəɚ ɛɜɚɐɚɗɒɌɞɨ ɚɛɞɔɘɌɗɨəɟɪ 

ɘɑɐɔɖɌɘɑəɞɚɓəɟɪ ɞɑɜɌɛɔɪ.  

ȼɌɝɛɜɑɐɑɗɑəɔɑ ɛɚ ɝɑɏɘɑəɞɌɘ ɖɚɜɚəɌɜəɧɡ 

Ɍɜɞɑɜɔɕ ɔ ɞɔɛɚɜɌɓɘɑɜɧ ɔɘɛɗɌəɞɔɜɚɎɌəəɧɡ 

ɝɞɑəɞɚɎ ɛɜɑɐɝɞɌɎɗɑəɧ Ɏ ɞɌɍɗɔɢɑ 1.  

ȶɌɖ Ɏɔɐəɚ ɔɓ ɞɌɍɗɔɢɧ 1, Ɏ ɛɜɌɎɟɪ ɖɚɜɚ-

əɌɜəɟɪ Ɍɜɞɑɜɔɪ ɔɘɛɗɌəɞɔɜɚɎɌəɚ 9 ɝɞɑəɞɚɎ 

(42,9%), Ɏ ɛɑɜɑɐəɪɪ ɘɑɒɒɑɗɟɐɚɣɖɚɎɟɪ ɔ ɚɏɔ-

ɍɌɪɥɟɪ Ɍɜɞɑɜɔɔ - 12 (57, 1%). Ȼɜɔ ɩɞɚɘ ɛɚɣɞɔ Ɏ 

ɛɚɗɚɎɔəɑ ɝɗɟɣɌɑɎ (10) ɐɔɌɘɑɞɜ ɝɞɑəɞɚɎ ɝɚɝɞɌɎɔɗ 

3,5 -4,0 ɘɘ (ɜɔɝ. 1). ȿ ɚɐəɚɏɚ ɛɌɢɔɑəɞɌ ɝ ɡɜɚəɔ-

ɣɑɝɖɚɕ ɚɖɖɗɪɓɔɑɕ ɛɑɜɑɐəɑɕ əɔɝɡɚɐɫɥɑɕ Ɍɜɞɑ-

ɜɔɔ ɔ ɛɚɜɌɒɑəɔɑɘ ɐɜɟɏɔɡ Ɍɜɞɑɜɔɕ ɣɑɜɑɓ 14 ɘɑ-

ɝɫɢɑɎ ɛɚɝɗɑ ɝɞɑəɞɔɜɚɎɌəɔɫ ɚɏɔɍɌɪɥɑɕ Ɍɜɞɑɜɔɔ 

Ɏɚɓəɔɖ ɜɑɢɔɐɔɎ ɝɞɑəɚɖɌɜɐɔɔ. Ȼɚ ɐɌəəɧɘ ȸȽȶȾ 

- ɖɚɜɚəɌɜɚɏɜɌɠɔɔ,  Ɏɧɛɚɗəɑəəɚɕ  ɣɑɜɑɓ əɑɐɑɗɪ  

ȾɌɍɗɔɢɌ ʈ1.     ȼɌɝɛɜɑɐɑɗɑəɔɑ 21 ɔɘɛɗɌəɞɔɜɚɎɌəəɚɏɚ ɝɞɑəɞɌ ɛɚ ɝɑɏɘɑəɞɌɘ ɔ ɞɔɛɚ-

ɜɌɓɘɑɜɌɘ ɟ 13 ɛɌɢɔɑəɞɚɎ. 

ʉʝʛʤʝʥʪ ʢʦʨʦʥʘʨʥʦʡ 

ʘʨʪʝʨʠʠ 

ʇʨʘʚʘʷ ʢʦʨʦʥʘʨʥʘʷ 

ʘʨʪʝʨʠʷ  

(ʨʘʟʤʝʨʳ ʩʪʝʥʪʘ) 

ʇʝʨʝʜʥʷʷ ʥʠʩʭʦʜʷɦ ʘʷ 

ʘʨʪʝʨʠʷ (ʨʘʟʤʝʨʳ 

 ʩʪʝʥʪʘ) 

ʆʛʠʙʘʶʱʘʷ ʘʨʪʝʨʠʷ 

 (ʨʘʟʤʝʨʳ ʩʪʝʥʪʘ) 
ʀʪʦʛʦ 

ʇʨʦʢʩʠʤʘʣʴʥ
ʡ 

3,5ʭ28 ʤʤ 

4,0ʭ18 ʤʤ  

4,0ʭ23 ʤʤ (2) 

4,0ʭ24 ʤʤ (2) 

3,5ʭ9 ʤʤ 

4,0ʭ12 ʤʤ 

4,0ʭ24 ʤʤ 

 

2,75ʭ30 ʤʤ 10 

ʉʨʝʜʥʠʡ 
3,0ʭ24 ʤʤ (2) 

4,0ʭ18 ʤʤ 

2,5ʭ32 ʤʤ 

2,75ʭ14 ʤʤ 

2,75ʭ18 ʤʤ 

3,0ʭ15 ʤʤ 

3,0ʭ19 ʤʤ 

3,0ʭ24 ʤʤ 

- 9 

ɼʠʩʪʘʣʴʥʳʡ - 
2,5ʭ18 ʤʤ 

2,5ʭ32 ʤʤ 
- 2 

ɺʩʝʛʦ  9 11 1 21 
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ɛɚɝɗɑ ɝɞɑəɞɔɜɚɎɌəɔɫ ɚɏɔɍɌɪɥɑɕ Ɍɜɞɑɜɔɔ, Ɏɧ-

ɫɎɗɑəɌ ɌəɚɘɌɗɔɫ ɖɚɜɚəɌɜəɚɏɚ ɜɟɝɗɌ ð ɛɜɌɎɌɫ 

ɖɚɜɚəɌɜəɌɫ Ɍɜɞɑɜɔɫ ɚɞɡɚɐɔɗɌ ɚɞ ɗɑɎɚɏɚ ɝɔəɟɝɌ 

ȮɌɗɨɝɌɗɨɎɧ, ɚɛɜɑɐɑɗɫɗɔɝɨ ɝɞɑəɚɓɧ 65-70% 

ɝɜɑɐəɑɏɚ ɔ ɐɔɝɞɌɗɨəɚɏɚ ɝɑɏɘɑəɞɚɎ Ɍɜɞɑɜɔɔ 

[əɌɍɗɪɐɑəɔɑ ɚɛɔɝɌəɚ əɌɘɔ ɜɌəɑɑ ð 8]. ȿɣɔɞɧɎɌɫ 

ɐɌəəɧɑ ȸȽȶȾ-ɖɚɜɚəɌɜɚɏɜɌɠɔɔ Ɏ ɌəɌɘəɑɓɑ ɔ 

ɖɗɔəɔɣɑɝɖɔɑ ɛɜɚɫɎɗɑəɔɫ, ɍɧɗɚ ɜɑɤɑəɚ ɛɜɚɎɑ-

ɝɞɔ ɝɞɑəɞɔɜɚɎɌəɔɑ ɛɜɌɎɚɕ ɖɚɜɚəɌɜəɚɕ Ɍɜɞɑɜɔɔ 

ɍɑɓ ɐɚɛɚɗəɔɞɑɗɨəɚɕ ɔəɎɌɓɔɎəɚɕ ɖɚɜɚəɌɜɚɏɜɌ-

ɠɔɔ. ȻɌɢɔɑəɞɟ Ɏɧɛɚɗəɑəɚ ɝɞɑəɞɔɜɚɎɌəɔɑ ɛɚ-

ɜɌɒɑəəɧɡ ɟɣɌɝɞɖɚɎ ɛɜɌɎɚɕ ɖɚɜɚəɌɜəɚɕ Ɍɜɞɑ-

ɜɔɔ (ɜɔɝ. 2). Ȼɚɝɗɑ ɚɛɑɜɌɢɔɔ ɚɞɘɑɣɌɗɌɝɨ ɛɚɗɚ-

ɒɔɞɑɗɨəɌɫ ɐɔəɌɘɔɖɌ ð ɖɗɌɝɝ ɝɞɑəɚɖɌɜɐɔɔ 

ɟɘɑəɨɤɔɗɝɫ ɐɚ 2 ɀȶ. 

Ȼɚ ɤɖɌɗɑ Syntax 

(http://www.syntaxscore.com/calculator/s tart.ht

m)  ɍɧɗɌ ɛɜɚɎɑɐɑəɌ ɚɢɑəɖɌ ɞɫɒɑɝɞɔ ɛɚɜɌɒɑəɔɫ 

ɖɚɜɚəɌɜəɚɏɚ ɜɟɝɗɌ əɌ ɚɝəɚɎɌəɔɔ ɐɌəəɧɡ ȸȽȶȾ-

ɖɚɜɚəɌɜɚɏɜɌɠɔɔ ɔ ɔəɎɌɓɔɎəɚɕ ɖɚɜɚəɌɜɚɏɜɌ-

ɠɔɔ ɐɗɫ ɎɧɍɚɜɌ ɞɌɖɞɔɖɔ ɗɑɣɑəɔɫ ɖɚɜɚəɌɜəɧɡ 

Ɍɜɞɑɜɔɕ. Ȼɚ ɐɌəəɧɘ 640-ɝɜɑɓɚɎɚɕ ȶȾ-

ɌəɏɔɚɏɜɌɠɔɔ ɍɌɗɗ ɛɚɜɌɒɑəɔɫ Ɍɜɞɑɜɔɕ ɖɚɗɑɍɌɗ-

ɝɫ ɚɞ 2,0 ɐɚ 14,5 (ȸɝɜ=5,7Ñ3,3), əɌ ɚɝəɚɎɌəɔɔ 

ɞɜɌɐɔɢɔɚəəɚɕ ɖɚɜɚəɌɜɚɏɜɌɠɔɔ ɚə ɝɚɝɞɌɎɔɗ ɚɞ 

0 ɐɚ 16,5 (ȸɝɜ=5,2Ñ3,1). ȼɌɓəɔɢɌ Ɏ ɜɑɓɟɗɨɞɌɞɌɡ 

ɍɧɗɌ ɝɞɌɞɔɝɞɔɣɑɝɖɔ əɑɐɚɝɞɚɎɑɜəɌ (ȼ>0,05). 

Ȼɜɔ ɝɜɌɎəɑəɔɔ ɜɑɓɟɗɨɞɌɞɚɎ ɚɛɜɑɐɑɗɑəɔɫ 

ɛɜɚɝɎɑɞɌ ɔ ɛɜɚɞɫɒɑəəɚɝɞɔ ɛɚɜɌɒɑəɔɫ ɖɚɜɚ-

əɌɜəɧɡ Ɍɜɞɑɜɔɕ ɛɚ ɐɌəəɧɘ 640-ɝɜɑɓɚɎɚɕ ȶȾ-

ɌəɏɔɚɏɜɌɠɔɔ ɔ ɖɚɗɔɣɑɝɞɎɑəəɚɕ ɔəɎɌɓɔɎəɚɕ ɖɚ-

ɜɚəɌɜɚɏɜɌɠɔɔ əɑ ɍɧɗɚ ɛɚɗɟɣɑəɚ ɝɞɌɞɔɝɞɔɣɑɝɖɔ 

ɐɚɝɞɚɎɑɜəɧɡ ɜɌɓɗɔɣɔɕ ɛɚ ɐɔɌɘɑɞɜɟ ɝɞɑəɚɓɔɜɚ-

ɎɌəəɚɕ Ɍɜɞɑɜɔɔ, ɞɚɏɐɌ ɖɌɖ ɚɞɘɑɣɌɗɚɝɨ ɍɚɗɑɑ 

ɛɜɚɞɫɒɑəəɚɑ ɛɚɜɌɒɑəɔɑ Ɍɜɞɑɜɔɔ ɛɚ ɜɑɓɟɗɨɞɌ-

ɞɌɘ ɞɚɘɚɏɜɌɠɔɔ ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɔəɎɌɓɔɎəɚɕ 

ɖɚɜɚəɌɜɚɏɜɌɠɔɑɕ. 

Ⱥɍɝɟɒɐɑəɔɑ. 

ȹɌɤɔ ɜɑɓɟɗɨɞɌɞɧ ɛɚɐɞɎɑɜɒɐɌɪɞ ɐɌəəɧɑ  

ɔɝɝɗɑɐɚɎɌəɔɫ [9], ɏɐɑ 339 ɛɌɢɔɑəɞɌɘ Ɏɧɛɚɗəɔɗɔ 

ȸȽȶȾ-ɖɚɜɚəɌɜɚɏɜɌɠɔɪ ɔ ɝɞɌəɐɌɜɞəɟɪ ȶȬȯ ɝ  

ɚɢɑəɖɚɕ ɩɠɠɑɖɞɔɎəɚɝɞɔ ɤɖɌɗɧ SYNTAX ɛɜɔ 

ɩɞɔɡ ɘɑɞɚɐɌɡ. Ȼɜɔ ɜɌɝɣɑɞɑ SYNTAX ɔɝɛɚɗɨɓɚɎɌ-

ɗɔɝɨ ɐɌəəɧɑ, ɐɚɝɞɟɛəɧɑ ɐɗɫ ɚɢɑəɖɔ  ɐɎɟɘɫ  ɘɑ- 

 

ȼɔɝ. 1 Ɍ (Fig. 1 Ɍ) 

 

ȼɔɝ. 1 ɍ (Fig. 1 b) 

ȼɔɝ. 1.      ȸȽȶȾ-ɖɚɜɚəɌɜɚɏɜɌɠɔɫ ɔ ɔəɎɌɓɔɎəɌɫ ɖɚɜɚəɌɜɚɏɜɌɠɔɫ ɛɜɌɎɚɕ ɖɚɜɚəɌɜəɚɕ Ɍɜɞɑɜɔɔ. 

ȿ ɍ-ɏɚ Ƚ., 60 ɗ., ɣɑɜɑɓ 13 ɘɑɝɫɢɑɎ ɛɚɝɗɑ ɔɘɛɗɌəɞɌɢɔɔ ɝɞɑəɞɌ Ɏ ɛɜɌɎɟɪ ɖɚɜɚəɌɜəɟɪ Ɍɜɞɑɜɔɪ. Ȭ ð ȸȽȶȾ-

ɖɚɜɚəɌɜɚɏɜɌɘɘɌ ð ɡɚɜɚɤɚ Ɏɔɐɑə ɜɌəɑɑ ɟɝɞɌəɚɎɗɑəəɧɕ ɝɞɑəɞ 4,7ɡ18 ɘɘ (ɣɑɜəɧɑ ɝɞɜɑɗɖɔ), ɐɔɝɞɌɗɨəɑɑ əɌ ɜɌɝ-

ɝɞɚɫəɔɔ ~ 10-11 ɘɘ ɚɛɜɑɐɑɗɫɑɞɝɫ ɝɞɑəɚɓ 70% (ɍɑɗɌɫ ɝɞɜɑɗɖɌ). ȭ ð ɔəɎɌɓɔɎəɌɫ ɖɚɜɚəɌɜɚɏɜɌɘɘɌ ɛɜɌɎɚɕ ɖɚɜɚ-

əɌɜəɚɕ Ɍɜɞɑɜɔɔ ɛɚɐɞɎɑɜɒɐɌɑɞ ɜɑɓɟɗɨɞɌɞɧ ȸȽȶȾ-ɖɚɜɚəɌɜɚɏɜɌɠɔɔ (ɍɑɗɌɫ ɝɞɜɑɗɖɌ). Ȯ ð ɖɚəɞɜɚɗɨəɌɫ Ɍəɏɔɚ-

ɏɜɌɘɘɌ ɛɚɝɗɑ ɔɘɛɗɌəɞɌɢɔɔ ɖɚɜɚəɌɜəɚɏɚ ɝɞɑəɞɌ 4.0ɡ18 ɘɘ (ɛɚɝɞɐɔɗɌɞɌɢɔɫ ɐɚ 4.5 ɘɘ) Ɏ ɓɚəɟ ɝɞɑəɚɓɌ (ɝɞɜɑɗ-

ɖɔ). ȻɜɚɝɎɑɞ Ɍɜɞɑɜɔɔ ɛɚɗəɚɝɞɨɪ ɎɚɝɝɞɌəɚɎɗɑə. 

Fig. 1.   MSCT-coronarography and invasive coronarography of right coronary artery.  

Pt. C., 60 yr. after 13 months implantation of stent in the right coronary artery. A - MSCT-coronarogram - is clea r-

ly visible previously installed stent  4.7x18 mm (black arrows), distal at a distance of 10 -11 mm determined sten o-

sis 70% (white arrow). ȭ - Invasive coronarography of RCA confirms the results of MSCT -coronarography (white 

arrow). Ȯ - a control angiogram after implantation of coronary stent 4. 0x18 mm (postdilatation up to 4.5 mm) into 

the stenosis zone (arrows). The artery is completely restored.  
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ɞɚɐɔɖɌɘɔ. Ȼɚ ɜɑɓɟɗɨɞɌɞɌɘ ɚɐəɚɘɑɜəɚɏɚ ɜɑɏɜɑɝ-

ɝɔɚəəɚɏɚ ɌəɌɗɔɓɌ Cox ɍɧɗɚ ɛɚɖɌɓɌəɚ, ɣɞɚ ɐɚ-

ɝɞɚɎɑɜəɧɘɔ ɛɜɑɐɔɖɞɚɜɌɘɔ ɞɫɒɑɗɧɡ əɑɒɑɗɌ-

ɞɑɗɨəɧɡ ɝɑɜɐɑɣəɚ-ɝɚɝɟɐɔɝɞɧɡ ɫɎɗɑəɔɕ ɫɎɔɗɔɝɨ 

ð ɎɚɓɜɌɝɞ, ɛɚɜɌɒɑəɔɑ ɞɜɑɡ ɝɚɝɟɐɚɎ ɔɗɔ ɝɞɎɚɗɌ 

ɗɑɎɚɕ ɖɚɜɚəɌɜəɚɕ Ɍɜɞɑɜɔɔ əɌ ȸȽȶȾ-

ɖɚɜɚəɌɜɚɏɜɌɠɔɔ, ɗɔɍɚ ð 2-3 ɝɚɝɟɐɔɝɞɚɑ ɛɚɜɌ-

ɒɑəɔɑ ɔɗɔ ɛɚɜɌɒɑəɔɑ ɝɞɎɚɗɌ ɗɑɎɚɕ ɖɚɜɚəɌɜəɚɕ 

Ɍɜɞɑɜɔɔ əɌ ȶȬȯ ɔ SYNTAX > 23 ɍɌɗɗɚɎ ɛɚ ɐɌə-

əɧɘ ȶȬȯ. Ȼɜɔ ɩɞɚɘ ɍɌɗɗɧ SYNTAX ɔ ɖɚɗɔɣɑɝɞɎɚ 

ɎɚɎɗɑɣɑəəɧɡ Ɏ ɛɌɞɚɗɚɏɔɣɑɝɖɔɕ ɛɜɚɢɑɝɝ ɝɚɝɟɐɚɎ 

ɔɘɑɪɞ ɚɐɔəɌɖɚɎɟɪ ɛɜɚɏəɚɝɞɔɣɑɝɖɟɪ ɩɠɠɑɖ-

ɞɔɎəɚɝɞɨ ɛɜɔ ȸȽȶȾ-ɖɚɜɚəɌɜɚɏɜɌɠɔɔ (ɛɗɚɥɌɐɨ 

ɛɚɐ ɖɜɔɎɚɕ ñ 0,701 ɛɜɚɞɔɎ 0,659, ɝɚɚɞɎɑɞ-

ɝɞɎɑəəɚ) ɔ ɛɜɔ ȶȬȯ (ɛɗɚɥɌɐɨ ɛɚɐ ɖɜɔɎɚɕ ñ 

0,706 ɛɜɚɞɔɎ 0,676, ɝɚɚɞɎɑɞɝɞɎɑəəɚ).   

Ȼɚ ɐɌəəɧɘ 640-ɝɜɑɓɚɎɚɕ ȸȽȶȾ-

ɖɚɜɚəɌɜɚɏɜɌɠɔɔ ɍɌɗɗ ɛɚɜɌɒɑəɔɫ ɛɚ ɤɖɌɗɑ 

Syntax ɖɚɗɑɍɌɗɝɫ ɚɞ 2,0 ɐɚ 14,5 (ȸɝɜ=5,7Ñ3,3), 

əɌ ɚɝəɚɎɌəɔɔ ɞɜɌɐɔɢɔɚəəɚɕ ɖɚɜɚəɌɜɚɏɜɌɠɔɔ 

ɚə ɝɚɝɞɌɎɔɗ ɚɞ 0 ɐɚ 16,5 (ȸɝɜ=5,2Ñ3,1). ȼɌɓəɔɢɌ 

Ɏ ɜɑɓɟɗɨɞɌɞɌɡ ɍɧɗɌ ɝɞɌɞɔɝɞɔɣɑɝɖɔ əɑɐɚɝɞɚɎɑɜəɌ 

(ȼ>0,05), ɣɞɚ ɝɎɔɐɑɞɑɗɨɝɞɎɟɑɞ ɚ Ɏɚɓɘɚɒəɚɝɞɔ 

ɔɝɛɚɗɨɓɚɎɌɞɨ ɜɑɓɟɗɨɞɌɞɧ ȸȽȶȾ-

ɖɚɜɚəɌɜɚɏɜɌɠɔɔ ɐɗɫ ɎɧɍɚɜɌ ɞɌɖɞɔɖɔ ɜɑɎɌɝɖɟ-

ɗɫɜɔɓɌɢɔɔ Ɏɑəɑɣəɧɡ Ɍɜɞɑɜɔɕ ɛɜɔ ɝɞɌɍɔɗɨəɚɕ 

ȴȭȽ ɛɜɔ ɛɚɗɚɒɔɞɑɗɨəɧɡ ɝɞɜɑɝɝ-ɞɑɝɞɌɡ. ȰɌəəɧɡ 

ɛɚ ɔɝɛɚɗɨɓɚɎɌəɔɪ ɞɚɗɨɖɚ ɜɑɓɟɗɨɞɌɞɚɎ 640-

ɝɜɑɓɚɎɚɕ ȸȽȶȾ-ɖɚɜɚəɌɜɚɏɜɌɠɔɔ ɐɗɫ ɚɛɜɑɐɑɗɑ-

əɔɫ ɞɫɒɑɝɞɔ ɛɚɜɌɒɑəɔɫ ɛɚ ɤɖɌɗɑ Syntax Ɏ ɐɚ-

ɝɞɟɛəɚɕ ɗɔɞɑɜɌɞɟɜɑ əɑɞ. 

Ȯɝɑɏɚ 13 ɛɌɢɔɑəɞɌɘ ɍɧɗɚ ɔɘɛɗɌəɞɔɜɚɎɌəɚ 

21 ɝɞɑəɞ, Ɏ ɞɚɘ ɣɔɝɗɑ 2 ɝɞɑəɞɌ ɟ ɚɐəɚɏɚ ɛɌɢɔɑə-

ɞɌ ɝ ɌəɚɘɌɗɨəɧɘ ɚɞɡɚɒɐɑəɔɑɘ ɛɜɌɎɚɕ ɖɚɜɚ-

əɌɜəɚɕ Ɍɜɞɑɜɔɔ ɔɓ ɗɑɎɚɏɚ ɖɚɜɚəɌɜəɚɏɚ ɝɔəɟɝɌ. 

ȻɜɌɎɌɫ ɖɚɜɚəɌɜəɌɫ Ɍɜɞɑɜɔɫ, ɚɞɡɚɐɫɥɌɫ ɚɞ ɗɑ-

Ɏɚɏɚ ɝɔəɟɝɌ ȮɌɗɨɝɌɗɨɎɧ, ɣɌɥɑ Ɏɝɑɏɚ ɔɘɑɑɞ ɔə-

ɞɜɌɌɜɞɑɜɔɌɗɨəɧɕ ɡɚɐ ɘɑɒɐɟ ɏɗɌɎəɧɘɔ ɝɚɝɟɐɌ-

ɘɔ ð Ɍɚɜɞɚɕ ɔ ɗɬɏɚɣəɚɕ Ɍɜɞɑɜɔɑɕ, ɣɞɚ ɟɎɑɗɔɣɔ-

ɎɌɑɞ ɜɔɝɖ ɎəɑɓɌɛəɚɕ ɝɑɜɐɑɣəɚɕ ɝɘɑɜɞɔ. Ȼɚ 

ɐɌəəɧɘ ɗɔɞɑɜɌɞɟɜɧ, ɛɜɔ ɔəɎɌɓɔɎəɚɕ↑ ɖɚɜɚəɌ-

ɜɚɌəɏɔɚɏɜɌɠɔɔ ɛɜɔɘɑɜəɚ Ɏ 40% ɝɗɟɣɌɑɎ əɑ 

ɟɐɌɑɞɝɫ ɔɐɑəɞɔɠɔɢɔɜɚɎɌɞɨ ɘɑɝɞɚ ɚɞɡɚɒɐɑəɔɫ 

ɌəɚɘɌɗɨəɧɡ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɔ↑. Ȯ ɞɚ ɒɑ Ɏɜɑ-

ɘɫ ɔɝɛɚɗɨɓɚɎɌəɔɑ ȸȽȶȾ-ɖɚɜɚəɌɜɚɏɜɌɠɔɔ ɛɚɓ-

Ɏɚɗɫɑɞ ɛɜɑɖɜɌɝəɚ ɎɧɫɎɔɞɨ ɚɝɚɍɑəəɚɝɞɔ Ɍəɚ-

ɘɌɗɨəɚɏɚ ɚɞɡɚɒɐɑəɔɫ Ɏɑəɑɣəɧɡ Ɍɜɞɑɜɔɔ↑ (ɣɞɚ 

əɑɚɍɡɚɐɔɘɚ ɐɗɫ ɜɑɎɌɝɖɟɗɫɜɔɓɌɢɔɔ ɘɔɚɖɌɜɐɌ), 

ɎɖɗɪɣɌɫ ɐɗɔəɟ ɔ ɎɧɜɌɒɑəəɚɝɞɨ ɝɟɒɑəɔɔ↑ ɛɜɚɖ-

ɝɔɘɌɗɨəɧɡ ɝɚɝɟɐɚɎ. Ȼɚɐɚɍəɧɑ ɜɑɓɟɗɨɞɌɞɧ ɍɧɗɔ 

ɛɚɗɟɣɑəɧ ɫɛɚəɝɖɔɘɔ ɌɎɞɚɜɌɘɔ ɛɜɔ 64-ɝɜɑɓɚɎɚɕ 

ȶT-ɖɚɜɚəɌɜɚɏɜɌɠɔɔ Ɏ ɝɜɌɎəɑəɔɔ ɝ ɔəɎɌɓɔɎəɚɕ 

 

ȼɔɝ. 2 Ɍ (Fig. 2 Ɍ) 

 

ȼɔɝ. 2 ɍ (Fig. 2 b) 

 

ȼɔɝ. 2 Ɏ (Fig. 2 ɝ) 

ȼɔɝ. 2.      ȸȽȶȾ-ɖɚɜɚəɌɜɚɏɜɌɠɔɫ ɔ ɔəɎɌɓɔɎəɌɫ ɖɚɜɚəɌɜɚɏɜɌɠɔɫ ɌəɚɘɌɗɨəɚ ɚɞɡɚɐɫɥɑɕ ɛɜɌɎɚɕ 

ɖɚɜɚəɌɜəɚɕ Ɍɜɞɑɜɔɔ. 

ȿ ɍ-ɏɚ ȶ., 79 ɗ. Ȭ ð ȸȽȶȾ-ɖɚɜɚəɌɜɚɏɜɌɘɘɌ: ɚɛɜɑɐɑɗɫɪɞɝɫ ɞɌəɐɑɘəɧɑ ɝɞɑəɚɓɧ 65-70% (ɝɞɜɑɗɖɔ) ɝɜɑɐəɑɏɚ ɔ 

ɐɔɝɞɌɗɨəɚɏɚ ɝɑɏɘɑəɞɚɎ ɛɜɌɎɚɕ ɖɚɜɚəɌɜəɚɕ Ɍɜɞɑɜɔɔ. ȭ ð ɖɚɜɚəɌɜɚɏɜɌɘɘɌ ɛɜɌɎɚɕ ɖɚɜɚəɌɜəɚɕ Ɍɜɞɑɜɔɔ ɛɚɐ-

ɞɎɑɜɒɐɌɑɞ ɐɌəəɧɑ ȸȽȶȾ-ɖɚɜɚəɌɜɚɏɜɌɠɔɔ (ɝɞɜɑɗɖɔ). Ɂɚɜɚɤɚ ɖɚəɞɜɌɝɞɔɜɟɑɞɝɫ ɣɑɜɑɓ ɘɑɒɝɔɝɞɑɘəɧɑ ɖɚɗɗɌɞɑ-

ɜɌɗɔ ɚɖɖɗɪɓɔɜɚɎɌəəɌɫ ȻȸȲȬ.  Ȯ ð ɖɚəɞɜɚɗɨəɌɫ ɌəɏɔɚɏɜɌɘɘɌ ɛɚɝɗɑ ɔɘɛɗɌəɞɌɢɔɔ ɐɎɟɡ ɝɞɑəɞɚɎ 3.0ɡ24 ɘɘ 

(ɛɚɝɞɐɔɗɌɞɌɢɔɫ ɐɚ 3.19 ɘɘ) Ɏ ɓɚəɟ ɝɞɑəɚɓɚɎ (ɝɞɜɑɗɖɔ). ȻɜɚɝɎɑɞ Ɍɜɞɑɜɔɔ ɎɚɝɝɞɌəɚɎɗɑə. ȻȸȲȬ ð ɛɑɜɑɐəɫɫ ɘɑ-

ɒɒɑɗɟɐɚɣɖɚɎɌɫ Ɍɜɞɑɜɔɫ, ȬȺȶ ð Ɍɜɞɑɜɔɫ  ɚɝɞɜɚɏɚ ɖɜɌɫ. 

Fig. 2.   MSTC-coronarography and invasive coronarography of abnormal right coronary artery .  

Pt. K., 79 yr. A - MSCT-coronagram: defined tandem stenosis 65-70% (arrows) of medium and distal segments of the right 

coronary artery. ɹ - the rigth coronary artery coronarogram confirms the data of MSTC-coronarography (arrows).  B - a con-

trol angiogram after implanting two stents 3.0x24 mm (postdilatation to 3.19 mm) into the area of stenosis (arrows). The ar-

tery completely has been restored. ʇʄɾɸ  - left  descending artery, ɸʆʂ -  acute  margin artery. 
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ɖɚɜɚəɌɜɚɏɜɌɠɔɑɕ [10]. 

ȳɌɖɗɪɣɑəɔɑ.   

ȻɜɚɎɑɐɑəəɚɑ  ɔɝɝɗɑɐɚɎɌəɔɑ ɛɚɐɞɎɑɜɐɔɗɚ 

Ɏɧɝɚɖɟɪ ɐɔɌɏəɚɝɞɔɣɑɝɖɟɪ ɞɚɣəɚɝɞɨ 640-

ɝɜɑɓɚɎɚɕ ȶȾ-ɖɚɜɚəɌɜɚɌəɏɔɚɏɜɌɠɔɔ. ȺəɌ ɫɎɗɫ-

ɑɞɝɫ əɌɐɑɒəɚɕ ɌɗɨɞɑɜəɌɞɔɎɚɕ ɔəɎɌɓɔɎəɚɕ Ɏɔ-

ɓɟɌɗɔɓɌɢɔɔ ɔ ɘɚɒɑɞ ɝɞɌɞɨ ɘɑɞɚɐɚɘ ɎɧɍɚɜɌ ɐɗɫ 

ɚɍɝɗɑɐɚɎɌəɔɫ ɛɌɢɔɑəɞɚɎ ɝɚ ɝɞɌɍɔɗɨəɚɕ ȴȭȽ ɔ 

Ɏɧɍɚɜɑ ɞɌɖɞɔɖɔ ɗɑɣɑəɔɫ əɌ ɚɝəɚɎɑ ɤɖɌɗɧ 

Syntax ɔ ɝɔɝɞɑɘɧ ɚɢɑəɖɔ  CAD-RADS.   

ȴɝɞɚɣəɔɖ ɠɔəɌəɝɔɜɚɎɌəɔɫ ɔ  ɖɚəɠɗɔɖɞ 

ɔəɞɑɜɑɝɚɎ. 

ȬɎɞɚɜɧ ɐɌəəɚɕ ɝɞɌɞɨɔ ɛɚɐɞɎɑɜɐɔɗɔ ɚɞɝɟɞ-

ɝɞɎɔɑ ɠɔəɌəɝɚɎɚɕ ɛɚɐɐɑɜɒɖɔ ɔɝɝɗɑɐɚɎɌəɔɫ ɔ 

ɖɚəɠɗɔɖɞɌ ɔəɞɑɜɑɝɚɎ, ɚ ɖɚɞɚɜɧɡ əɑɚɍɡɚɐɔɘɚ 

ɝɚɚɍɥɔɞɨ.
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THE CONSTITUTION SYSTEM OF DIAGNOSTIC CHARACTERS USING 

OUTCOME ANALYSIS OF BOUNDARY CIRCULAR-SHAPED MASSES IN LUNGS 

 

Molodkin I.V. 1,4, Yakunin A.G. 6, Shayduk A.M. 3, Konovalov V.K. 2,3,  

Ostanin S.A. 4,5, Leonov S.L.6, Borisenko O.V. 1,3 

 
urpose . The article investigates the possibility of using the information about the 

im ages contour characteristics of pathological spherical formations in lungs for di f-

ferential illness diagnosis.  

Materials and methods.  The two -dimensional array of densitometric parameters 

obtained during the processing of tomographic medical images of pat ients with verified d i-

agnoses of lung diseases (cancer and tuberculosis, 49 and 26 patients respectively) was 

analyzed. The technique of constructing the contours of images of such formations is deve l-

oped. To introduce quantitative characteristics of the c ontour, the conditional center of 

mass of the pathology image is calculated and two one -dimensional signature functions are 

constructed: of the radius -vector module drawn from the center of the image of the spherical 

formation to its boundary, as well as t he polar angle of rotation of the radius -vector. The a r-

gument of both functions is the conditional number of the pixel belonging to the path. With 

the help of spectral analysis of the signature function, such characteristics of contours as 

spectral entropy , multiplicity, number of local maximums, signature functions of the polar 

angle of rotation of the radius vector are proposed and calculated in the paper. The statist i-

cal significance of differences in values of these characteristics of contours of spheri cal fo r-

mations in different diseases (cancer and tuberculosis) was analyzed.  

Results.  There were statistical differences in the characteristics of the contour for 

different pathologies proposed in the work, which can allow to perform differential diagnosi s 

of the investigated lung diseases.  

Conclusion.  The obtained quantitative characteristics of the spherical formations in 

lungs can enter the system of assistance to the doctor in diagnosis. It should be reme m-

bered that there is no single diagnostic featur e based on the quantitative characteristic of 

the image, which would immediately determine the type of pathology. Only a set of such fe a-

tures will allow to carry out high -quality diagnostics.  

 

Keywords:  computer tomography, medical images, contour characte ristics, differential 

diagnosis, cancer, tuberculosis.  
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ȽȴȽȾȱȸȬ ɀȺȼȸȴȼȺȮȬȹȴɋ ȰȴȬȯȹȺȽȾȴɃȱȽȶȴɁ ȻȼȴȳȹȬȶȺȮ ȻȺ  

ȼȱȳȿȷɈȾȬȾȬȸ ȬȹȬȷȴȳȬ ȶȺȹȾȿȼȬ ɄȬȼȺȮȴȰȹɇɁ ȺȭȼȬȳȺȮȬȹȴȵ ȷȞȯȶȴɁ 

 

ȸɚɗɚɐɖɔə ȴ.Ȯ.1,4, ɋɖɟəɔə Ȭ.ȯ.6, ɄɌɕɐɟɖ Ȭ.ȸ.3, ȶɚəɚɎɌɗɚɎ Ȯ.ȶ.2,3, ȺɝɞɌəɔə Ƚ.Ȭ.4,5, 

ȷɑɚəɚɎ Ƚ.ȷ.6, ȭɚɜɔɝɑəɖɚ Ⱥ.Ȯ.1,3 

  
ɑɗɨ. ȴɝɝɗɑɐɚɎɌɞɨ Ɏɚɓɘɚɒəɚɝɞɨ ɔɝɛɚɗɨɓɚɎɌəɔɫ ɔəɠɚɜɘɌɢɔɔ ɚ ɝɎɚɕɝɞɎɌɡ ɖɚə-

ɞɟɜɚɎ ɔɓɚɍɜɌɒɑəɔɕ ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ ɤɌɜɚɎɔɐəɧɡ ɚɍɜɌɓɚɎɌəɔɕ ɗɑɏɖɔɡ Ɏ ɢɑɗɫɡ 

ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɓɌɍɚɗɑɎɌəɔɕ.  

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. ȻɜɚɌəɌɗɔɓɔɜɚɎɌə ɐɎɟɘɑɜəɧɕ ɘɌɝɝɔɎ ɐɑəɝɔɞɚɘɑɞɜɔɣɑ-

ɝɖɔɡ ɛɚɖɌɓɌɞɑɗɑɕ, ɛɚɗɟɣɑəəɧɕ ɛɜɔ ɚɍɜɌɍɚɞɖɑ ɞɚɘɚɏɜɌɠɔɣɑɝɖɔɡ ɘɑɐɔɢɔəɝɖɔɡ ɔɓɚɍɜɌ-

ɒɑəɔɕ ɛɌɢɔɑəɞɚɎ ɝ ɎɑɜɔɠɔɢɔɜɚɎɌəəɧɘɔ ɐɔɌɏəɚɓɌɘɔ ɓɌɍɚɗɑɎɌəɔɕ ɗɑɏɖɔɡ (ɜɌɖ ɔ ɞɟɍɑɜ-

ɖɟɗɑɓ, 49 ɔ 26 ɛɌɢɔɑəɞɚɎ ɝɚɚɞɎɑɞɝɞɎɑəəɚ). ȼɌɓɜɌɍɚɞɌəɌ ɘɑɞɚɐɔɖɌ ɛɚɝɞɜɚɑəɔɫ ɖɚəɞɟɜɚɎ 

ɔɓɚɍɜɌɒɑəɔɕ ɞɌɖɔɡ ɚɍɜɌɓɚɎɌəɔɕ. Ȱɗɫ ɎɎɑɐɑəɔɫ ɖɚɗɔɣɑɝɞɎɑəəɧɡ ɡɌɜɌɖɞɑɜɔɝɞɔɖ ɖɚəɞɟ-

ɜɌ ɜɌɝɝɣɔɞɌə ɟɝɗɚɎəɧɕ ɢɑəɞɜ ɘɌɝɝ ɔɓɚɍɜɌɒɑəɔɫ ɛɌɞɚɗɚɏɔɔ ɔ ɛɚɝɞɜɚɑəɧ ɐɎɑ ɚɐəɚɘɑɜ-

əɧɑ ɠɟəɖɢɔɔ-ɝɔɏəɌɞɟɜɧ: ɘɚɐɟɗɫ ɜɌɐɔɟɝɌ-ɎɑɖɞɚɜɌ, ɛɜɚɎɑɐɑəəɚɏɚ ɔɓ ɢɑəɞɜɌ ɔɓɚɍɜɌɒɑ-

əɔɫ ɤɌɜɚɎɔɐəɚɏɚ ɚɍɜɌɓɚɎɌəɔɫ ɖ ɑɏɚ ɏɜɌəɔɢɑ, Ɍ ɞɌɖɒɑ ɛɚɗɫɜəɚɏɚ ɟɏɗɌ ɛɚɎɚɜɚɞɌ ɜɌɐɔɟɝɌ-

ɎɑɖɞɚɜɌ. Ȭɜɏɟɘɑəɞɚɘ ɚɍɑɔɡ ɠɟəɖɢɔɕ ɫɎɗɫɑɞɝɫ ɟɝɗɚɎəɧɕ əɚɘɑɜ ɛɔɖɝɑɗɌ, ɛɜɔəɌɐɗɑɒɌɥɑ-

ɏɚ ɖɚəɞɟɜɟ. Ƚ ɛɚɘɚɥɨɪ ɝɛɑɖɞɜɌɗɨəɚɏɚ ɌəɌɗɔɓɌ ɠɟəɖɢɔɔ-ɝɔɏəɌɞɟɜɧ Ɏ ɜɌɍɚɞɑ ɛɜɑɐɗɚɒɑ-

əɧ ɔ ɜɌɝɝɣɔɞɌəɧ ɞɌɖɔɑ ɡɌɜɌɖɞɑɜɔɝɞɔɖɔ ɖɚəɞɟɜɚɎ, ɖɌɖ ɝɛɑɖɞɜɌɗɨəɌɫ ɩəɞɜɚɛɔɫ, ɘɟɗɨɞɔ-

ɛɗɑɞəɚɝɞɨ, ɖɚɗɔɣɑɝɞɎɚ ɗɚɖɌɗɨəɧɡ ɘɌɖɝɔɘɟɘɚɎ, ɠɟəɖɢɔɔ-ɝɔɏəɌɞɟɜɧ ɛɚɗɫɜəɚɏɚ ɟɏɗɌ ɛɚ-

ɎɚɜɚɞɌ ɜɌɐɔɟɝɌ-ɎɑɖɞɚɜɌ. ȻɜɚɎɑɐɑə ɌəɌɗɔɓ ɝɞɌɞɔɝɞɔɣɑɝɖɚɕ ɓəɌɣɔɘɚɝɞɔ ɜɌɓɗɔɣɔɕ ɓəɌɣɑ-

əɔɕ ɩɞɔɡ ɡɌɜɌɖɞɑɜɔɝɞɔɖ ɖɚəɞɟɜɚɎ ɤɌɜɚɎɔɐəɧɡ ɚɍɜɌɓɚɎɌəɔɕ ɛɜɔ ɜɌɓɗɔɣəɧɡ ɓɌɍɚɗɑɎɌ-

əɔɫɡ (ɜɌɖ ɔ ɞɟɍɑɜɖɟɗɑɓ).  

ȼɑɓɟɗɨɞɌɞɧ. ȺɍəɌɜɟɒɑəɧ ɝɞɌɞɔɝɞɔɣɑɝɖɔɑ ɜɌɓɗɔɣɔɫ ɛɜɑɐɗɚɒɑəəɧɡ Ɏ ɜɌɍɚɞɑ ɡɌ-

ɜɌɖɞɑɜɔɝɞɔɖ ɖɚəɞɟɜɌ ɐɗɫ ɜɌɓɗɔɣəɧɡ ɛɌɞɚɗɚɏɔɕ, ɣɞɚ ɘɚɒɑɞ ɛɚɓɎɚɗɔɞɨ ɚɝɟɥɑɝɞɎɗɫɞɨ 

ɐɔɠɠɑɜɑəɢɔɌɗɨəɟɪ ɐɔɌɏəɚɝɞɔɖɟ ɔɝɝɗɑɐɚɎɌəəɧɡ ɓɌɍɚɗɑɎɌəɔɕ ɗɑɏɖɔɡ. 

ȳɌɖɗɪɣɑəɔɑ. Ȼɚɗɟɣɑəəɧɑ ɖɚɗɔɣɑɝɞɎɑəəɧɑ ɡɌɜɌɖɞɑɜɔɝɞɔɖɔ ɤɌɜɚɎɔɐəɧɡ ɚɍɜɌɓɚ-

ɎɌəɔɕ ɗɬɏɖɔɡ ɘɚɏɟɞ Ɏɚɕɞɔ Ɏ ɝɔɝɞɑɘɟ ɛɚɘɚɥɔ ɎɜɌɣɟ Ɏ ɛɚɝɞɌəɚɎɖɑ ɐɔɌɏəɚɓɌ. ȹɑɚɍɡɚɐɔɘɚ 

ɛɚɘəɔɞɨ, ɣɞɚ əɑ ɝɟɥɑɝɞɎɟɑɞ ɑɐɔəɝɞɎɑəəɚɏɚ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɏɚ ɛɜɔɓəɌɖɌ, ɚɝəɚɎɌəəɚɏɚ əɌ 

ɖɚɗɔɣɑɝɞɎɑəəɚɕ ɡɌɜɌɖɞɑɜɔɝɞɔɖɑ ɔɓɚɍɜɌɒɑəɔɫ, ɖɚɞɚɜɧɕ ɍɧ ɝɜɌɓɟ ɛɚɓɎɚɗɔɗ ɚɛɜɑɐɑɗɔɞɨ 

ɞɔɛ ɛɌɞɚɗɚɏɔɔ. ȷɔɤɨ ɝɚɎɚɖɟɛəɚɝɞɨ ɛɚɐɚɍəɧɡ ɛɜɔɓəɌɖɚɎ ɛɚɓɎɚɗɔɞ ɛɜɚɎɚɐɔɞɨ ɖɌɣɑ-

ɝɞɎɑəəɟɪ ɐɔɌɏəɚɝɞɔɖɟ. 
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1 - ȶȯȭȿȳ çȬɗɞɌɕɝɖɔɕ 

ɖɜɌɑɎɚɕ ɚəɖɚɗɚɏɔɣɑ-

ɝɖɔɕ ɐɔɝɛɌəɝɑɜè.  

2 - ȶȯȭȿȳ çȰɔɌɏəɚɝɞɔ-

ɣɑɝɖɔɕ ɢɑəɞɜ ȬɗɞɌɕɝɖɚ-

ɏɚ ɖɜɌɫè. 

 3 - ɀȯȭȺȿ ȮȺ çȬɗɞɌɕ-

ɝɖɔɕ ɏɚɝɟɐɌɜɝɞɎɑəəɧɕ 

ɘɑɐɔɢɔəɝɖɔɕ ɟəɔɎɑɜ-

ɝɔɞɑɞè ȸɔəɓɐɜɌɎɌ ȼɚɝ-

ɝɔɔ.  

4 - ɀȯȭȺȿ ȮȺ çȬɗɞɌɕ-

ɝɖɔɕ ɏɚɝɟɐɌɜɝɞɎɑəəɧɕ 

ɟəɔɎɑɜɝɔɞɑɞè.  

5 - ȺȺȺ çȬȯɀȳè.  

ɏ. ȭɌɜəɌɟɗ, ȼɚɝɝɔɫ. 

6 - ɀȯȭȺȿ ȮȻȺ çȬɗɞɌɕ-

ɝɖɔɕ ɏɚɝɟɐɌɜɝɞɎɑəəɧɕ 

ɞɑɡəɔɣɑɝɖɔɕ ɟəɔɎɑɜɝɔ-

ɞɑɞ ɔɘ. ȴ.ȴ. ȻɚɗɓɟəɚɎɌè. 

ɏ. ȭɌɜəɌɟɗ, ȼɚɝɝɔɫ. 
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ntroduction . 

Medical images of lung diseases are usually 

diagnosed with qualitative descri ption, often 

ambiguous. The radiologis t, considering 

such images, analyzes their fe atures relying 

on their diagnostic experience, which is supported 

by objective quantitative characteristics of the i m-

age only to a small extent [1 ð6].  

The main quantitative characteristic o b-

tained by the diagno stician during computer t o-

mography is Hounsfield numbers belonging to ce r-

tain voxels. Image processing programs report the 

diagnostician of the densitometric values for the 

selected area of interest and their statistical cha r-

acteristics (usually, the mean value and the 

standard deviation). As a rule, the last two cha r-

acteristics are not enough to diagnose correctly. In 

most cases, it is impossible to make the correct 

diagnosis based on just one statistical characte r-

istic of the Hounsfield numbers totality f or the 

medical image, and it is required to increase the 

number of objective characteristics that will allow 

differential diagnosis of diseases [7 ð11].  

In addition to assessing the densitometric 

characteristics of the main area of interest, the 

radiologist  pays great attention to the contour of 

the image of the spherical formation in the lung 

(SFL). Externally, diagnosticians divide them into 

"smooth", "scalloped", "bosselated", etc. [12 ð17]. 

From this we can conclude that the radiologist 

perceive the chara cteristic look of the contour of 

the SFL as a diagnostic parameter, but assesses 

subjectively.  Quantitative characteristics of the 

contour should be presented and the dependence 

of these contour characteristics on the type of di s-

ease should be assessed. O nly in this case, it will 

be possible to use this characteristic in differential 

diagnostics using automated systems of assi s-

tance to the doctor.  

The paper calculates and uses quantitative 

characteristics of the image contours of the area 

of interest for p atients with verified diagnoses and 

performs a statistical analysis of the dependence 

of these characteristics on the type of disease. 

This can make it possible to use the obtained 

characteristics for automated differentiation of the 

type of pathology in t he lung with a more reliable 

diagnosis.  

 Materials and methods.  

For the study, a database of patients with 

verified diagnoses was created: lung cancer and 

tuberculosis. The specialists of the RSHI "Dia g-

nostic Center of Altai Krai" confirmed the diagn o-

sis o f patients undergoing examination on CT 

scanners. Confirmation of the lung cancer diagn o-

sis was carried out by the histologist, and to co n-

firm the tuberculosis diagnosis, culture sputum 

from the lungs was carried out.  

Patients were scanned on a computer to mo-

graph Asteion 4 (Toshiba Medical Systems). The 

scanning pitch was 2.0 mm, the voltage and cu r-

rent on the tube amounted to 80 kV and 160 mA 

respectively, the convolution kernel was FC01.   

Matrix was of 512Į512 elements, DFOV 40Į40 

cm. Reconstruction of s ections with thickness of 2 

mm, pixel size of 0.4Į0.4 mm was carried out. 

Visual analysis of images was carried out on the 

professional monitor PA301W (Japan), screen d i-

agonal was 29.8 inches, resolution 2560Į1600 

pixels.  

Visualization of medical images wa s carried 

out using the Merg eFilm WorkstationÉ program, 

with the help of this program, the radiologist an a-

lyzed the medical image: found the focus of p a-

thology, estimated the scale and the necessary 

volume in which the mentioned focus is enclosed. 

Then, t he patient's data were processed in the 

Rentgenolog+ program [18] which converted the 

data of the area of interest from the DICOM fo r-

mat to a text file containing a rectangular matrix 

of Hounsfield numbers (densitometric densities in 

each voxel of the stud ied section).  The area of i n-

terest (now it is a rectangular matrix of numbers) 

is considered by a doctor and physicist to select 

the optimal boundaries of the program workspace, 

as it is necessary that the entire contour was i n-

cluded in the selected area and, if possible, 

though not always achievable, did not touch the 

boundaries of that area. The area of interest was 

usually chosen so that on each section (i.e. in 

each rectangular matrix of numbers) there was 

one focus of disease.  

A set of sections of the  tomographic image 

containing the entire volume of SFL of the patient 

under study was obtained for each patient. A s-

suming that these sections contain information 

about the patient's disease, each section will co n-

tain this information separately. Thus, the dat a-

base consisted of 982 sections for cancer (taken 

from 49 patients) and 493 for tuberculosis (taken 

from 26 patients).  

A rectangular matrix of Hounsfield numbers 

for each section was used to construct the contour 

of spherical formations in lungs (SFL).  A visual 

evaluation of the contour was performed on the 

reconstructed image, and the value of the dens i-

tometric indicator corresponding to the voxel of 

the studied contour was chosen according to the 

doctor (Z0). After that, all voxels which densit o-

metric  values are more than Z0 were assigned the 

value of 1, and those voxels which value is less 

than Z0 were assigned the value of 0. The problem 

of automating the selection of the Z0 contour 

boundary has not been satisfactorily solved yet. It 

is easy to creat e a program for automatic selection 

of the pathology contour boundary, but we believe 

that for now, the doctor makes it more reliable.  

Thus, according to the threshold value of Z0, the 

separation of SFL from other tissues by densit o-

metric   indicator   was  achieved. The   selected  Z0  

I 
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value was applied to all the sections of the patient. 

The result is a binary image from the source i m-

age, in which the boundary of the contour is a l-

ready clearly represented (Figure 1). Figure 1 

shows a visual binary i mage of the area of inte r-

est, which shows the contour of the SFL (i, j ð co-

ordinates overlaid on the image).  

(1) 

In (1), Z (i, j) is the densitometric indicator of 

the tissue at the point of the flat section with the 

coordinates i, j, and summation occurs  for all in 

and jn.  

The values of the radius -vector module R(n) 

and the polar angle ȕ(n) (2, 3) were calculated for 

this vector:  

 (2), (3) 

This procedure was performed automatically 

for each contour by a program written in the M a-

ple É mathematical package environment. A set of 

the radius -vector modules R(n) and polar angles 

ȕ(n) was named signatures of the selected contour 

[19]. Based on the received signatures, it was po s-

sible to enter quantitative characteristics of the 

features of the studied contours.  

For more information  on the quantitative 

characteristics of medical image contours we 

used, see article [20].  In particular, one of the 

methods is based on the calculation of the spe c-

tral power density of the centered radius sign a-

ture. This power density helps calculate the en-

tropy H(S(k)) for harmonics k of radius signatures 

(4).  

(4) 

When using the second signature ð angle 

ȕ(n), one can get another quantitative characteris-

tic of the contour: the number of local maximums 

M, which corresponds to the change in the dire c-

tion of rotation of the radius -vector R(n). In add i-

tion, in our study,  the maximum S(k) value of the 

normalized spectral power density and the value 

of the entropy product H(S) and number of local L 

maximums were taken as the SFL contour chara c-

teristic, as we thought these characteristics could 

"react more sharply" to the ty pe of disease.  Local 

maximums are formed by passing the radius -

vector along the contour in areas similar to those 

shown in Figure 2 (the area is highlighted by a 

circle).  

The center of mass of the figure was defined 

as follows:  

This path changes the direc tion of m otion of 

the radius -vector along the left part of the selected 

area of the contour, thus, a "loop" is obtained. 

Very often, anatomically, the presence of a loop 

indicates the presence of a vessel entering the a r-

ea of pathology and can serve as a d iagno stic sign.  

 The number of such "loops" will be denoted 

as L and the characteristic obtained in the ratio 

(5) will be called multiplicity.  

 

Fig. 1 (ȼɔɝ. 1) 

 

Fig. 2 (ȼɔɝ. 2) 

Fig. 1.    Sample binary image.  

ȼɔɝ. 1.   ȺɍɜɌɓɑɢ ɍɔəɌɜəɚɏɚ ɔɓɚɍɜɌɒɑəɔɫ. 

Fig. 2.    Example of "loops" forming in a CSM co n-

tour and its description in polar coordinates.  

ȼɔɝ. 2.    Ȼɜɔɘɑɜ ɠɚɜɘɔɜɚɎɌəɔɫ çɛɑɞɑɗɨè Ɏ ɖɚə-

ɞɟɜɑ CSM ɔ ɑɏɚ ɚɛɔɝɌəɔɑ Ɏ ɛɚɗɫɜəɧɡ ɖɚɚɜɐɔ-

əɌɞɌɡ. 
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(5) 

The above characteristics, i.e. the entropy of 

the signature of the contour radius -vector, mult i-

plicity, the  maximum value of the normalized 

spectral power density, and the number of local 

maximums, were calculated by the values of the 

densitometric indicator of each voxel belonging to 

the contour.  

Calculations were performed automatically 

on a personal compute r using programs written in 

MapleÉ and LabVIEWÉ [21].  

Results.  

All the characteristics were analyzed for 

normal distribution in the STATISTICAÉ program 

by the Shapiro ðWilk test and it turned out that 

these sample s were not likely to be taken from 

normal distribution (in common terms, the no r-

mality test was not passed). This test for the e n-

tropy of harmonics radius -vector signatures is 

graphically presented below (Figure 3).  Visually, 

we saw similarities to normal  distribution and it 

seemed strange to us. However, a statistical a s-

sessment using the chi -squared test also argues 

that it is unlikely that the characteristics studied 

belong to a normal distribution. In this regard, it 

was proposed to test the possibilit y of using the 

studied characteristics for differential diagnostics 

of the SFL using parametric (due to visual simila r-

ity with normal distribution) and non -parametric 

statistics (due to lack of normality).  

The null hypothesis consisted in the belon g-

ing of the studied parameters for different verified 

diagnoses to one general population, i.e. the spec i-

fied quantitative characteristics of the contours 

are statistically indistinguishable for different 

types of diseases.  If the null hypothesis is accep t-

ed, the  proposed characteristics are not suitable 

as diagnostic parameters.  

The results of the Student's t -test are pr e-

sented in Table 1.  

Discussion.  

It can be seen from the table that the St u-

dent's t -test allows to reject the null hypothesis 

for all characterist ics, provided that the distrib u-

tions of the studied characteristics are subject to 

normal law. In this case, all the described chara c-

teristics of the contour can be diagnostic param e-

ters.  

The Mann ðWhitney test was used for verif i-

cation by non -parametric m ethod, the results of 

which are shown in Table 1.  

As can be seen from Table 1, now the result 

of verification of the null hypothesis on the poss i-

ble belonging of the studied parameters of one 

general population to another one is ambiguous. 

Only the last th ree characteristics for these di s-

eases are statistically distinguishable and can 

serve as diagnostic parameters.  According to the 

Mann ðWhitney test, the "number of local max i-

mums" parameter has too much probability of 

type I error (more than Pcrit=0.05).   

As a result, it can be seen that the chara c-

teristics studied can be used in the differential 

diagnosis of SFL. However, the "amount of local 

maximum" characteristic requires additional r e-

search. The proposed system for the formation of 

diagnostic signs h as proved its viability and can 

be safely applied  in   clinical practice  of  radiation  

Ⱦable  ʈ1.     Values of the studied parameters for certain types of the disease.  

Investigated parameters Type of disease Mean value 
Standard error of 

the mean 

The amount of local maximum, M 

Cancer 5.789 0.174 

Tuberculosis 5.012 0.098 

An entropy of th
 radius-vector signature, 

H 

Cancer 1.337 0.014 

Tuberculosis 1.117 0.011 

Multiplicity, MH  
Cancer 7.797 0.259 

Tuberculosis 5.758 0.140 

A maximum value of normative power of 

spectral density, S 

Cancer 0.573 0.006 

Tuberculosis 0.647 0.004 

For non-parametric statistic test, we used the MannïWhitney test, the results are presented in Table 2. 
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diagnosis.  

Conclusion.  

Å Without using the hypothesis about the 

normality of the contour charact eristics (it is not 

statistically confirmed), the "number of local ma x-

imums" parameter has too much probability of 

type I error (0.14), i.e. it cannot be argued that it 

is statistically distinguishable for different disea s-

es. This circumstance does not all ow this param e-

ter to be used in differential diagnostics.  

Å The remaining three parameters for diffe r-

ent diseases are statistically distinguishable and 

can be used for differential diagnosis.  

Å When making a diagnosis, it is necessary 

to rely on the indic ations of a set of diagnostic p a-

rameters, this approach can be implemented in 

automated systems of assistance to the doctor. At 

the moment, there is a set of parameters available 

for the system of assistance to the doctor, which 

include both already well s tudied: densitometric 

indicator, RMSD of densitometric indicator, and 

new: fractal dimension, entropy of the contour r a-

dius -vector signature, the number of local max i-

mums, multiplicity, the maximum value of the 

normalized spectral power density. Increasing  the 

quantitative characteristics of medical images will 

also improve the reliability of differential diagno s-

tics.  

Å The diseases considered in this article are 

not the only ones where studies of images of local 

manifestation of pathology are used. The ch ara c-

teristics of the image contour described above can 

be used in differential diagnosis and other disea s-

es. 

The obtained quantitative characteristics of 

spherical formations in lungs can enter the sy s-

tem of assistance to the doctor in the diagnosis. It 

mu st be remembered that there is no single dia g-

nostic feature based on the quantitative chara c-

ter istic of the image, which would immediately 

allow to determine the type of pathology. Only a 

combination of such signs will allow for a qualit a-

tive diagnosis. Pregnant patients diagnosed with 

symptom - 

matic MM need prompt therapy. Immunomodul a-

tory drugs such as thalidomide and l enalidomide 

may induce marked teratogenicity, and should be 

avoided during the whole pregna ncy period. Also, 

bortezomib cannot be reco mmend ed in pregnant 

patients, as there are few d ata about its safety.  

Corticosteroids are the safest therapy of MM 

during pregnancy and can be used as a mon o-

therapy in patients with the mildly symptomatic 

disease until delivery. In rapidly progressive di s-

ease, intensive combination therapy is usually r e-

quired. If this progressive disease is diagnosed in 

the first trimester, termination of pregnancy is 

recommended. If the patient has an extensive pe l-

vic or vertebral bone disease, Cesarean section is 

preferred to avoid trauma result ing from a vaginal 

delivery [5] . 
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ȺɂȱȹȶȬ ȰȴȬȯȹȺȽȾȴɃȱȽȶȺȵ ɉɀɀȱȶȾȴȮȹȺȽȾȴ ȼȱȹȾȯȱȹȺȷȺȯȴɃȱȽȶȺȯȺ 

ȾȺȸȺȽȴȹȾȱȳȬ Ȼȼȴ ȳȬȭȺȷȱȮȬȹȴɋɁ ȸȺȷȺɃȹȺȵ Ȳȱȷȱȳɇ 
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ɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. Ⱥɛɜɑɐɑɗɔɞɨ ɐɔɌɏəɚɝɞɔɣɑɝɖɟɪ ɩɠɠɑɖɞɔɎəɚɝɞɨ ɔ ɚɝəɚɎəɧɑ 

ɛɜɑɔɘɟɥɑɝɞɎɌ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚɏɚ ɞɚɘɚɝɔəɞɑɓɌ ɛɜɔ ɓɌɍɚɗɑɎɌəɔɫɡ ɘɚɗɚɣəɚɕ 

ɒɑɗɑɓɧ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. Ȱɗɫ ɐɚɝɞɔɒɑəɔɫ ɢɑɗɔ ɍɧɗɔ ɚɍɝɗɑɐɚɎɌəɧ ɘɚɗɚɣəɧɑ 

ɒɑɗɑɓɧ 150 ɛɌɢɔɑəɞɚɖ Ɏ ɎɚɓɜɌɝɞɑ ɚɞ 29 ɐɚ 79 ɗɑɞ (ɝɜɑɐəɔɕ ɎɚɓɜɌɝɞ ð 58,4 Ñ11,3 ɗɑɞ) ɐɗɫ 

ɟɞɚɣəɑəəɚɕ ɐɔɌɏəɚɝɞɔɖɔ  Ɏ ȺȶȰɂ ȻȬȺ çȯɌɓɛɜɚɘè ɔ ȸȹȴȺȴ ɔɘ. Ȼ.Ȭ. ȯɑɜɢɑəɌ ð ɠɔɗɔɌɗɑ 

ɀȯȭȿ çȹȸȴɂ ȼɌɐɔɚɗɚɏɔɔè Ɏ ɛɑɜɔɚɐ ɝ ɔɪɗɫ 2013 ɛɚ ɝɑəɞɫɍɜɨ 2017 ɏɚɐɌ. Ȱɗɫ ɜɑəɞɏɑəɚɗɚ-

ɏɔɣɑɝɖɚɏɚ ɚɍɝɗɑɐɚɎɌəɔɫ   ɔɝɛɚɗɨɓɚɎɌɗɔ ɢɔɠɜɚɎɧɑ ɌɛɛɌɜɌɞɧ çGIOTTO Image TOMOè, 

GIOTTO Image SDL (IMS, ȴɞɌɗɔɫ), çSenograph Essentialè (GE Healthcare, ȽɄȬ). Ȯ ɖɚɘ-

ɛɗɑɖɝ Ɏɡɚɐɔɗɚ ɖɗɔəɔɣɑɝɖɚɑ ɚɍɝɗɑɐɚɎɌəɔɑ, ɘɌɘɘɚɏɜɌɠɔɫ Ɏ ɐɎɟɡ ɛɜɚɑɖɢɔɫɡ, ɜɑəɞɏɑəɚɗɚ-

ɏɔɣɑɝɖɔɕ ɞɚɘɚɝɔəɞɑɓ Ɏ əɑɚɍɡɚɐɔɘɚɕ ɛɜɚɑɖɢɔɔ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɡɌɜɌɖɞɑɜɔɝɞɔɖ ɔ ɗɚɖɌ-

ɗɔɓɌɢɔɔ ɛɌɞɚɗɚɏɔɣɑɝɖɚɏɚ ɟɣɌɝɞɖɌ, ȿȳȴ ɘɚɗɚɣəɧɡ ɒɑɗɑɓ. Ȱɗɫ ɘɚɜɠɚɗɚɏɔɣɑɝɖɚɕ Ɏɑɜɔɠɔ-

ɖɌɢɔɔ ɛɜɔɘɑəɫɗɌɝɨ ɞɚəɖɚɔɏɚɗɨəɌɫ ɌɝɛɔɜɌɢɔɚəəɌɫ ɍɔɚɛɝɔɫ ɔ ɞɜɑɛɌə-ɍɔɚɛɝɔɫ ɛɚɐ ɖɚə-

ɞɜɚɗɑɘ ɘɑɞɚɐɌ əɌɔɗɟɣɤɑɕ ɎɔɓɟɌɗɔɓɌɢɔɔ.  

ȼɑɓɟɗɨɞɌɞɧ. ɃɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚɏɚ ɞɚɘɚɝɔəɞɑɓɌ ɛɜɔ ȼȸȲ ɝɚ-

ɝɞɌɎɔɗɌ 92,6%, 95% Ȱȴ (82,4%-97,1%), ɝɛɑɢɔɠɔɣəɚɝɞɨ ð 88,5%, 95% Ȱȴ (80,6%-93,5%), 

ɞɚɣəɚɝɞɨ ð 90,0%, 95%Ȱȴ (83,8%-94.0%), PPV ð 82,0%, 95% Ȱȴ (70,5%-89,6%), NPV ð 

95,5%, 95% Ȱȴ (89,0%-98,2%).                                                                                 

  ɃɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ɘɌɘɘɚɏɜɌɠɔɔ ɛɜɔ ȼȸȲ ɝɚɝɞɌɎɔɗɌ 79,6%, 95% Ȱȴ (67,1%-

88,23%), ɝɛɑɢɔɠɔɣəɚɝɞɨ ð 77,1%, 95% Ȱȴ  (67,7%-84,3%), ɞɚɣəɚɝɞɨ ð  78,0%, 95%  Ȱȴ 

(69,7% -84,5%), PPV ð 66,1%, 95% Ȱȴ (54,0%-76,5%), NPV - 87,1% , 95% Ȱȴ (78,3%-

92,6%) . 

ȮɧɎɚɐɧ. ȼɑɓɟɗɨɞɌɞɧ ɌəɌɗɔɓɌ ɛɚɖɌɓɌɗɔ ɛɜɑɔɘɟɥɑɝɞɎɌ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɕ ɩɠɠɑɖ-

ɞɔɎəɚɝɞɔ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚɏɚ ɞɚɘɚɝɔəɞɑɓɌ   ɛɑɜɑɐ  ɞɜɌɐɔɢɔɚəəɚɕ  ɘɌɘɘɚɏɜɌɠɔɑɕ, 

ɍɚɗɨɤɑɕ ɞɚɣəɚɝɞɨɪ ɔ ɝɛɑɢɔɠɔɣəɚɝɞɨɪ ɓɌ ɝɣɑɞ ɔɝɖɗɪɣɑəɔɫ ɩɠɠɑɖɞɌ ɝɟɛɑɜɛɚɓɔɢɔɔ ɞɖɌ-

əɑɕ Ɏ ɎɧɫɎɗɑəɔɔ ɐɚɛɚɗəɔɞɑɗɨəɧɡ ɛɜɔɓəɌɖɚɎ ɓɌɍɚɗɑɎɌəɔɕ ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɚɕ ɔ ɓɗɚɖɌ-

ɣɑɝɞɎɑəəɚɕ ɛɜɔɜɚɐɧ, Ɏ ɞɚɘ ɣɔɝɗɑ əɌ ɠɚəɑ Ɏɧɝɚɖɚɕ ɘɌɘɘɚɏɜɌɠɔɣɑɝɖɚɕ ɛɗɚɞəɚɝɞɔ. 
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urpose.  To define the diagnostic efficiency and the main advantages of digital 

breast tomosynthesis.  

Material and  methods.  For achievement of the goal during the period from July, 

2013 to September, 2017 examinations in 150 patients aged from 29 to 79 years (middle age 

ð 58.4 Ñ11.3 years) were made in Gazprom clinic and MNIOI of P.A. Herzen using digital X-

ray equipm ent:  "GIOTTO Image TOMO", GIOTTO Image SDL (IMS, Italy) and "Senograph 

Essential" (GE Healthcare, the USA). The diagnostic complex included: clinical examination, 

mammography in two projections, digital breast tomosynthesis in a necessary projection 

depen ding on characteristics and localization of the pathology, breast ultrasonography. The 

fine -needle aspiration biopsy and core - biopsy under control of a method of the best visual i-

zation was applied for morphological verification.  

Results.  The sensitivity of digital breast tomosynthesis in detecting of breast abno r-

malities was 92.6%, 95% of CI (82.4% -97.1%), specificity ð 88.5%, 95% of CI (80.6% -93.5%), 

accuracy ð 90.0%, 95%CI (83.8% -94.0%), PPV ð 82.0%, 95% of CI (70.5% -89.6%), NPV ð 

95.5%, 95% of CI (89.0 %-98.2%).                                                                                 

  The sensitivity of mammography in detecting of breast abnormalities was 79.6%, 

95% of CI (67.1% -88.23%), specificity - 77.1%, 95% of DI (67.7% -84.3%), accuracy - 78 .0%, 

95% of CI (69.7% -84.5%), PPV ð 66.1%, 95% of CI (54.0% -76.5%), NPV -of 87.1%, 95% of CI 

(78.3% -92.6%).  

Conclusion.  The results of the analysis have shown that digital breast tomosynth e-

sis has advantages in diagnostic efficiency in comparison with tradi tional mammography: 

higher accuracy and specificity because of an exception of superposition effect in identific a-

tion of additional signs of diseases of the benign and malignant nature, including high 

mammogr aphy density.  
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ɜɚɍɗɑɘɌ ɛɌɞɚɗɚɏɔɔ ɒɑəɝɖɔɡ ɜɑɛɜɚ-

ɐɟɖɞɔɎəɧɡ ɚɜɏɌəɚɎ ɣɜɑɓɎɧɣɌɕəɚ Ɍɖ-

ɞɟɌɗɨəɌ Ɏ ɝɎɫɓɔ ɝ əɑɟɖɗɚəəɧɘ ɜɚɝɞɚɘ 

ɓɗɚɖɌɣɑɝɞɎɑəəɧɡ ɓɌɍɚɗɑɎɌəɔɕ Ɏɚ Ɏɝɑɡ 

ɝɞɜɌəɌɡ ɘɔɜɌ, ɝɜɑɐɔ ɖɚɞɚɜɧɡ ɜɌɖ ɘɚ-

ɗɚɣəɚɕ ɒɑɗɑɓɧ (ȼȸȲ) ɓɌəɔɘɌɑɞ ɛɑɜɎɚɑ ɘɑɝɞɚ [1, 

2].  

Ȯ ɍɚɗɨɤɔəɝɞɎɑ ɝɞɜɌə ɘɔɜɌ Ɏəɑɐɜɑə ɘɌɘ-

ɘɚɏɜɌɠɔɣɑɝɖɔɕ ɝɖɜɔəɔəɏ,   ɏɗɌɎəɧɘ ɛɜɑɔɘɟ-

ɥɑɝɞɎɚɘ ɖɚɞɚɜɚɏɚ ɫɎɗɫɑɞɝɫ ɐɔɌɏəɚɝɞɔɖɌ 

əɑɛɌɗɨɛɔɜɟɑɘɧɡ ɠɚɜɘ ɜɌɖɌ, ɣɞɚ    ɟɎɑɗɔɣɔɎɌɑɞ 

ɛɜɚɐɚɗɒɔɞɑɗɨəɚɝɞɨ ɒɔɓəɔ ɔ ɝəɔɒɌɑɞ ɝɘɑɜɞ-

əɚɝɞɨ [3 - 5]. Ȯɘɑɝɞɑ ɝ ɞɑɘ, ɛɚɖɌɓɌɞɑɗɔ  ɝɘɑɜɞəɚ-

ɝɞɔ ɒɑəɥɔə ɚɞ ȼȸȲ əɑɗɨɓɫ ɝɣɔɞɌɞɨ ɟɐɚɎɗɑɞɎɚ-

ɜɔɞɑɗɨəɧɘɔ  ð 3.2% [6]. ɉɞɚ ɐɔɖɞɟɑɞ əɑɚɍɡɚɐɔ-

ɘɚɝɞɨ ɛɚɔɝɖɌ ɐɜɟɏɔɡ ɘɑɞɚɐɚɎ  ɜɌəəɑɕ ɐɚɖɗɔəɔ-

ɣɑɝɖɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɚɛɟɡɚɗɑɕ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɧ.  

ȾɌɖ, ȿȳȴ ɚɍɗɌɐɌɑɞ ɜɫɐɚɘ ɛɜɑɔɘɟɥɑɝɞɎ 

ɛɜɔ ɚɍɝɗɑɐɚɎɌəɔɔ ɘɚɗɚɣəɧɡ ɒɑəɥɔə ɝ Ɏɧɝɚɖɚɕ 

ɘɌɘɘɚɏɜɌɠɔɣɑɝɖɚɕ ɛɗɚɞəɚɝɞɨɪ. ȺɐəɌɖɚ  ɘɑɞɚɐ 

ɔɘɑɑɞ  ɚɏɜɌəɔɣɑəɔɫ: ɐɗɔɞɑɗɨəɚɝɞɨ ɚɍɝɗɑɐɚɎɌ-

əɔɫ, ɚɛɑɜɌɞɚɜɚɓɌɎɔɝɔɘɚɝɞɨ, ɝɟɍɦɑɖɞɔɎəɚɝɞɨ 

ɚɢɑəɖɔ ɔɓɚɍɜɌɒɑəɔɫ, əɔɓɖɌɫ ɔəɠɚɜɘɌɞɔɎəɚɝɞɨ 

ɛɜɔ ɀȲȴ, ɚɞɝɟɞɝɞɎɔɑ ɝɚɛɚɝɞɌɎɔɘɚɝɞɔ ɔ ɛɜɑɑɘ-

ɝɞɎɑəəɚɝɞɔ ɝ ɐɜɟɏɔɘɔ ɘɑɞɚɐɌɘɔ ɗɟɣɑɎɚɕ ɐɔɌ-

ɏəɚɝɞɔɖɔ, ɚɞɝɟɞɝɞɎɔɑ ɎɔɓɟɌɗɔɓɌɢɔɔ əɑɛɌɗɨɛɔ-

ɜɟɑɘɚɏɚ ɜɌɖɌ Ɏ Ɏɔɐɑ ɝɖɚɛɗɑəɔɫ ɘɔɖɜɚɖɌɗɨɢɔəɌ-

ɞɚɎ ɚɞ 50 ɐɚ 400 ɘɖ, ɗɚɖɌɗɨəɚɕ ɞɫɒɔɝɞɚɕ ɛɑɜɑ-

ɝɞɜɚɕɖɔ ɝɞɜɟɖɞɟɜɧ. Ƚəɔɒɑəɔɑ ɣɟɎɝɞɎɔɞɑɗɨəɚ-

ɝɞɔ ɘɑɞɚɐɌ ɛɜɫɘɚ ɛɜɚɛɚɜɢɔɚəɌɗɨəɚ ɜɌɓɘɑɜɟ 

ɎɧɫɎɗɫɑɘɚɏɚ ɚɣɌɏɌ ɔ ɚɍɜɌɞəɚ ɛɜɚɛɚɜɢɔɚəɌɗɨəɚ 

ɖɚɗɔɣɑɝɞɎɟ ɒɔɜɚɎɚɕ ɞɖɌəɔ Ɏ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɑ. 

Ⱥɍɥɔɘ ɚɏɜɌəɔɣɑəɔɑɘ ɐɗɫ ɚɍɚɔɡ ɘɑɞɚɐɚɎ 

ɫɎɗɫɑɞɝɫ əɑɚɐəɚɓəɌɣəɚɝɞɨ ɔəɞɑɜɛɜɑɞɌɢɔɔ ɜɑ-

ɓɟɗɨɞɌɞɚɎ, ɝɎɫɓɌəəɧɡ ɝ ɘəɚɏɚɚɍɜɌɓɔɑɘ ɔəɐɔɎɔ-

ɐɟɌɗɨəɧɡ ɚɝɚɍɑəəɚɝɞɑɕ ɝɞɜɚɑəɔɫ ɔ ɘɚɜɠɚɗɚɏɔ-

ɣɑɝɖɚɕ ɝɞɜɟɖɞɟɜɧ  ɘɚɗɚɣəɚɕ ɒɑɗɑɓɧ, ɓəɌɣɔ-

ɞɑɗɨəɚɕ ɓɌɎɔɝɔɘɚɝɞɨɪ ɚɞ ɛɗɚɞəɚɝɞɔ ɘɚɗɚɣəɚɕ 

ɒɑɗɑɓɧ, ɚɞ ɝɟɛɑɜɛɚɓɔɢɔɔ ɞɖɌəɑɕ, ɔɝɖɌɒɌɪɥɔɡ 

ɐɑɕɝɞɎɔɞɑɗɨəɚɝɞɨ.  

Ȯ ɩɞɚɕ ɝɎɫɓɔ, ɟɝɔɗɔɫ ɟɣɑəɧɡ əɌɛɜɌɎɗɑəɧ 

əɌ ɛɚɔɝɖ ɍɚɗɑɑ ɩɠɠɑɖɞɔɎəɧɡ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɡ 

ɞɑɡəɚɗɚɏɔɕ. ȶ əɔɘ ɚɞəɚɝɔɞɝɫ ɜɑəɞɏɑəɚɗɚɏɔɣɑ-

ɝɖɔɕ ɞɚɘɚɝɔəɞɑɓ, ɏɗɌɎəɧɘ ɛɜɑɔɘɟɥɑɝɞɎɚɘ ɖɚ-

ɞɚɜɚɏɚ ɫɎɗɫɑɞɝɫ ɚɞɝɟɞɝɞɎɔɑ ɩɠɠɑɖɞɌ ɝɟɛɑɜɛɚ-

ɓɔɢɔɔ ɞɖɌəɑɎɧɡ ɝɞɜɟɖɞɟɜ, əɌɡɚɐɫɥɔɡɝɫ Ɏ ɜɌɓ-

əɧɡ ɛɗɚɝɖɚɝɞɫɡ, ɣɞɚ ɐɑɗɌɑɞ ɑɏɚ ɛɑɜɝɛɑɖɞɔɎəɧɘ 

ɐɗɫ ɟɗɟɣɤɑəɔɫ ɜɌəəɑɕ ɐɔɌɏəɚɝɞɔɖɔ ɚɛɟɡɚɗɑɕ  

P 

Ȼ 
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ɘɚɗɚɣəɚɕ ɒɑɗɑɓɧ [7, 8].  

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. 

Ȱɗɫ ɜɑɤɑəɔɫ ɛɚɝɞɌɎɗɑəəɧɡ ɓɌɐɌɣ ɍɧɗɔ  

ɚɍɝɗɑɐɚɎɌəɧ ɘɚɗɚɣəɧɑ ɒɑɗɑɓɧ  150 ɛɌɢɔɑəɞɚɖ 

Ɏ ɎɚɓɜɌɝɞɑ ɚɞ 29 ɐɚ 79 ɗɑɞ (ɝɜɑɐəɔɕ ɎɚɓɜɌɝɞ ð 

58,4 Ñ11,3 ɗɑɞ) ɐɗɫ ɟɞɚɣəɑəəɚɕ ɐɔɌɏəɚɝɞɔɖɔ. 

ȺɍɝɗɑɐɚɎɌəɔɑ ɛɌɢɔɑəɞɚɖ ɛɜɚɎɚɐɔɗɚɝɨ Ɏ ȺȶȰɂ 

ȻȬȺ çȯɌɓɛɜɚɘè ɔ ȸȹȴȺȴ ɔɘ. Ȼ.Ȭ. ȯɑɜɢɑəɌ ð 

ɠɔɗɔɌɗɑ ɀȯȭȿ çȹȸȴɂ ȼɌɐɔɚɗɚɏɔɔè Ɏ ɛɑɜɔɚɐ ɝ 

ɔɪɗɫ 2013 ɛɚ ɝɑəɞɫɍɜɨ 2017 ɏɚɐɌ. 

ɂɔɠɜɚɎɌɫ ɘɌɘɘɚɏɜɌɠɔɫ ɎɖɗɪɣɌɗɌ ɖɜɌ-

əɔɚ-ɖɌɟɐɌɗɨəɟɪ ɔ ɘɑɐɔɌ-ɗɌɞɑɜɌɗɨəɟɪ ɛɜɚɑɖ-

ɢɔɔ, ɛɜɔ əɑɚɍɡɚɐɔɘɚɝɞɔ ɐɚɛɚɗəɑəəɧɑ ɍɚɖɚɎɚɕ 

ɛɜɚɑɖɢɔɑɕ ɔɗɔ ɛɜɔɢɑɗɨəɧɘɔ ɘɌɘɘɚɏɜɌɘɘɌɘɔ, 

ɞɚɘɚɝɔəɞɑɓɚɘ. 

Ȱɗɫ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚɏɚ ɚɍɝɗɑɐɚɎɌəɔɫ 

ɛɌɢɔɑəɞɚɖ ɔɝɛɚɗɨɓɚɎɌɗɔ ɢɔɠɜɚɎɧɑ ɌɛɛɌɜɌɞɧ 

çGIOTTO Image TOMOè (ɜɔɝ.1 Ȭ), GIOTTO Image 

SDL (IMS, ȴɞɌɗɔɫ), çSenograph Essentialè (GE 

Healthcare, ȽɄȬ) (ɜɔɝ. 1 ȭ)  

ȸɌɘɘɚɏɜɌɠɔɪ ɔ ɞɚɘɚɝɔəɞɑɓ Ɏɧɛɚɗəɫɗɔ Ɏ 

ɌɎɞɚɘɌɞɔɣɑɝɖɚɘ ɜɑɒɔɘɑ ɜɌɍɚɞɧ ɘɌɘɘɚɏɜɌɠɌ ɝ 

ɛɜɔɘɑəɑəɔɑɘ Ƚɑɜɑɍɜɫəɚɏɚ (Ag) ɔ ȼɚɐɔɑɎɚɏɚ (Rh) 

ɠɔɗɨɞɜɚɎ. Ⱥɝɚɍɑəəɚɝɞɨɪ ɠɟəɖɢɔɔ ɞɚɘɚɝɔəɞɑɓɌ 

ɟ ɘɌɘɘɚɏɜɌɠɌ IMS ɫɎɗɫɑɞɝɫ ɎɌɜɔɌɍɑɗɨəɧɕ ɟɏɚɗ 

ɝɖɌəɔɜɚɎɌəɔɫ Ɏ 40 ɏɜɌɐɟɝɚɎ, ɖɚɞɚɜɧɕ ɍɚɗɨɤɑ 

əɌ ɛɑɜɔɠɑɜɔɔ ɔ ɘɑəɨɤɑ ɛɚ ɢɑəɞɜɟ, ɣɞɚ ɛɚɓɎɚ-

ɗɫɗɚ ɝɚɖɜɌɞɔɞɨ Ɏɜɑɘɫ ɝɖɌəɔɜɚɎɌəɔɫ ɔ ɏɌɜɌəɞɔ-

ɜɚɎɌɗɚ ɌɐɑɖɎɌɞəɟɪ ɜɑɖɚəɝɞɜɟɖɢɔɪ ɚɍɗɌɝɞɑɕ 

ɍɗɔɓɖɔɡ ɖ ɐɑɞɑɖɞɚɜɟ ɔ Ɏɝɑɡ ɚɍɗɌɝɞɑɕ ɛɗɚɞəɧɡ 

ɘɚɗɚɣəɧɡ ɒɑɗɑɓ. 

    Ȼɜɚɐɚɗɒɔɞɑɗɨəɚɝɞɨ ɞɚɘɚɏɜɌɠɔɣɑɝɖɚɏɚ 

ɔɝɝɗɑɐɚɎɌəɔɫ ɝɚɝɞɌɎɗɫɗɌ 30 ɝɑɖɟəɐ ɝ Ɏɧɛɚɗəɑ-

əɔɑɘ ɝɑɜɔɔ ɔɓ 13 ɝəɔɘɖɚɎ-ɛɜɚɑɖɢɔɕ Ɏ ɜɑɒɔɘɑ 

çɚɝɞɌəɚɎɖɌ ɔ ɝəɔɘɚɖè, ɣɞɚ ɐɌɎɌɗɚ ɛɜɑɔɘɟɥɑɝɞɎɚ 

Ɏ ɐɚɓɚɎɚɕ əɌɏɜɟɓɖɑ ɔ ɝɖɚɜɚɝɞɔ ɚɍɝɗɑɐɚɎɌəɔɫ, 

ɚɍɑɝɛɑɣɔɎɌɫ ɛɜɔ ɩɞɚɘ ɘɌɖɝɔɘɌɗɨəɟɪ ɜɑɓɖɚɝɞɨ ɔ 

ɣɑɞɖɚɝɞɨ ɝəɔɘɖɚɎ. Ȯɜɑɘɫ ɚɍɜɌɍɚɞɖɔ ɔɓɚɍɜɌɒɑ-

əɔɕ ɓɌɎɔɝɑɗɚ ɚɞ ɞɚɗɥɔəɧ ɖɚɘɛɜɑɘɔɜɚɎɌəəɚɕ 

ɘɚɗɚɣəɚɕ ɒɑɗɑɓɧ ɔ ɓɌəɔɘɌɗɚ ɐɚ əɑɝɖɚɗɨɖɔɡ 

ɘɔəɟɞ ɝ  ɘɔəɔɘɌɗɨəɧɘ Ɏɜɑɘɑəɑɘ ɚɍɜɌɍɚɞɖɔ 

ɚɐəɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɝ ɞɚɘɚɝɔəɞɑɓɚɘ Ɏ ɖɜɌəɔɚ-

ɖɌɟɐɌɗɨəɚɕ ɛɜɚɑɖɢɔɔ  Ɏ  45  ɝɑɖɟəɐ,  ɛɚɝɗɑ  ɣɑɏɚ  

 

ȼɔɝ. 1 Ɍ (Fig. 1 Ɍ) 

 

ȼɔɝ. 1 ɍ (Fig. 1 b) 

ȼɔɝ. 1.      ɀɚɞɚɏɜɌɠɔɔ. 

Ȭ ð ȸɌɘɘɚɏɜɌɠ GIOTTO Image TOMO (IMS, ȴɞɌɗɔɫ), ȭ - çSenograph Essentialè (GE Healthcare, ȽɄȬ). 

Fig. 1.   Photos. 

Equipment for digital breast Tomosynthesis and mammography: A - GIOTTO Image TOMO (IMS, Italy), B - çSeno-

graph Essentialè (GE Healthcare, USA). 

 

ȼɔɝ. 2 (Fig. 2) 

ȼɔɝ. 2.    ɀɚɞɚɏɜɌɠɔɫ. 

ȻɜɚɝɘɚɞɜɚɎɌɫ ɜɌɍɚɣɌɫ ɝɞɌəɢɔɫ ɎɜɌɣɌ-ɜɑəɞɏɑəɚɗɚɏɌ, 

ɚɝəɌɥɑəəɌɫ ɘɚəɔɞɚɜɌɘɔ Ɏɧɝɚɖɚɏɚ ɜɌɓɜɑɤɑəɔɫ. 

Fig. 2.    Photo . 

Radiologistõs workstation with high resolution dis-

plays.  
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ȾɌɍɗɔɢɌ ʈ1.     ȼɌɝɛɜɑɐɑɗɑəɔɑ ɍɚɗɨəɧɡ ɝ ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɧɘɔ ɓɌɍɚɗɑɎɌəɔɫɘɔ ɘɚ-

ɗɚɣəɚɕ ɒɑɗɑɓɧ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ əɚɓɚɗɚɏɔɣɑɝɖɚɕ ɠɚɜɘɧ. 

ʅʦʟʦʣʦʛʠʯʝʩʢʘʷ ʬʦʨʤʘ ʟʘʙʦʣʝʚʘʥʠʷ   
ɸʙʩʦʣʶʪʥʦʝ 

ʯʠʩʣʦ 
% (n= 150) 

ʂʠʩʪʘ* 16 10,7Ñ2,52% 

ʌʠʙʨʦʘʜʝʥʦʤʘ 
23 15,3Ñ2,94% 

ɺʥʫʪʨʠʧʨʦʪʦʢʦʚʘʷ ʧʘʧʠʣʣʦʤʘ 1 0,7Ñ0,66% 

ʈʘʜʠʘʣʴʥʳʡ ʨʫʙʝʮ 
3 2Ñ1,14% 

ʉʢʣʝʨʦʟʠʨʫʶʱʠʡ ʘʜʝʥʦʟ 5 3,3Ñ1,47% 

   
ʃʦʢʘʣʠʟʦʚʘʥʥʳʡ ʬʠʙʨʦʟ ** 25 16.7Ñ3,04% 

ʌʂʄ  7 4.7Ñ1,72% 

ʃʠʩʪʦʚʠʜʥʘʷ ʦʧʫʭʦʣʴ 2 1,3Ñ0,94% 

ʀʥʪʨʘʤʘʤʤʘʨʥʳʡ 
ʠʤʬʦʫʟʝʣ 14 9,3Ñ2,38% 

ɺʉɽɻʆ 

96 64% 

ʇʨʠʤʝʯʘʥʠʝ:  * - ʢʠʩʪʘ ʧʨʦʩʪʘʷ, ʦʨʛʘʥʠʟʫʶʱʘʷʩʷ, ʢʠʩʪʦʟʥʦ-ʨʘʩʰʠʨʝʥʥʳʡ ʧʨʦʪʦʢ                    

** - ʚʢʣʶʯʘʷ ʩʦʩʫʜʠʩʪʳʝ ʩʧʣʝʪʝʥʠʷ, ʫʧʣʦʪʥʝʥʥʳʝ ʜʦʣʴʢʠ.                                

 
 

   
 

ȾɌɍɗɔɢɌ ʈ2.  ȼɌɝɛɜɑɐɑɗɑəɔɑ əɌɍɗɪɐɑəɔɕ ɛɚ ɖɌɞɑɏɚɜɔɫɘ BI-RADS əɌ ɚɝəɚɎɌəɔɔ ɖɚɘ-

ɛɗɑɖɝəɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ (ɚɝɘɚɞɜ, ɘɌɘɘɚɏɜɌɠɔɫ, ȿȳȴ, ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɕ ɞɚɘɚɝɔəɞɑɓ). 

ɿʘʢʣʶʯʝʥʠʝ ʧʦ 

ʜʘʥʥʳʤ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʦʙʩʣʝʜʦʚʘʥʠʷ 

ʂʘʪʝʛʦʨʠʷ BI-RADS  

ɺʩʝʛʦ 
1 2 3 4 5 

ʅʦʨʤʘ * 21 15 2 1 - 39 

ʈʘʢ 1 ʥʝʛ.** - 4 29 20 54 

ʌʠʙʨʦʘʜʝʥʦʤʳ - 17 7 1 - 25 

ʂʠʩʪʘ - 15 1 - - 16 

ʌʠʙʨʦʩʢʣʝʨʦʟ, 

ʩʢʣʝʨ. ɸʜʝʥʦʟ 
- - 1 4 - 5 

ʌʂʄ - 2 4 1 - 7 

ʈʘʜʠʘʣʴʥʳʡ ʨʫʙʝʮ - - - 3 - 3 

ɺʥʫʪʨʠʧʨʦʪʦʢʦʚʘʷ 

ʧʘʧʠʣʣʦʤʘ 
- - 1 - - 1 

ɺʩʝʛʦ 
22 

14,7% 

49 

32,7% 

20 

13,3% 

39 

26% 

20 

13,3% 

150 

100% 

ȻɜɔɘɑɣɌəɔɑ:  *ȷɚɖɌɗɔɓɚɎɌəəɧɕ ɠɔɍɜɚɓ, ɝɛɗɑɞɑəɔɑ ɝɚɝɟɐɚɎ, ɟɛɗɚɞəɑəəɧɑ ɒɔɜɚɎɧɑ 

ɔ ɒɑɗɑɓɔɝɞɧɑ ɐɚɗɔ, ɔəɞɜɌɘɌɘɘɌɜəɧɑ ɗɔɘɠɌɞɔɣɑɝɖɔɑ ɟɓɗɧ; **- ɜɑəɞɏɑəɚəɑɏɌɞɔɎəɧɕ ȼȸȲ.    
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ɚəɔ ɚɞɛɜɌɎɗɫɗɔɝɨ əɌ ɜɌɍɚɣɟɪ ɝɞɌəɢɔɪ ɎɜɌɣɌ-

ɜɑəɞɏɑəɚɗɚɏɌ (ɜɔɝ. 2). 

 Ȱɗɫ ɎɑɜɔɠɔɖɌɢɔɔ ɛɜɔɜɚɐɧ ɎɧɫɎɗɑəəɧɡ 

ɔɓɘɑəɑəɔɕ ɛɜɚɔɓɎɚɐɔɗɔ ɞɚəɖɚɔɏɚɗɨəɟɪ Ɍɝɛɔ-

ɜɌɢɔɚəəɟɪ ɍɔɚɛɝɔɪ (ȾȬȭ) ɔ ɞɜɑɛɌə-ɍɔɚɛɝɔɪ 

(Core-ɍɔɚɛɝɔɪ) ɛɚɐ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɘ ɔɗɔ 

ɟɗɨɞɜɌɓɎɟɖɚɎɧɘ ɖɚəɞɜɚɗɑɘ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ 

ɎɔɓɟɌɗɔɓɌɢɔɔ ɚɍɜɌɓɚɎɌəɔɫ ɝ ɛɜɑɐɎɌɜɔɞɑɗɨəɚɕ 

ɘɑɝɞəɚɕ ɔəɠɔɗɨɞɜɌɢɔɚəəɚɕ Ɍəɑɝɞɑɓɔɑɕ 3 ɘɗ 

ɜɌɝɞɎɚɜɌ ȹɌɜɚɛɔəɌ 7,5 ɘɏ/ɘɗ.  

Ȱɗɫ ɌəɌɗɔɓɌ ɛɚɖɌɓɌɞɑɗɑɕ ɣɟɎɝɞɎɔɞɑɗɨəɚ-

ɝɞɔ, ɝɛɑɢɔɠɔɣəɚɝɞɔ, ɞɚɣəɚɝɞɔ ɘɑɞɚɐɚɎ ɔɝɝɗɑ-

ɐɚɎɌəɔɫ ɝ 95% ɐɚɎɑɜɔɞɑɗɨəɧɘ ɔəɞɑɜɎɌɗɚɘ  

ɛɜɚɎɚɐɔɗɔ  ɝɞɌɞɔɝɞɔɣɑɝɖɟɪ ɚɍɜɌɍɚɞɖɟ ɢɔɠɜɚ-

Ɏɚɏɚ ɘɌɞɑɜɔɌɗɌ ɝ ɛɚɘɚɥɨɪ ɛɜɚɏɜɌɘɘ Microsoft 

Excel ð 2007, SPSS v.18.   

ȬəɌɗɔɓ ɎɧɫɎɗɑəəɚɕ ɛɌɞɚɗɚɏɔɔ. 

ȿ 150 ɛɌɢɔɑəɞɚɖ ɍɧɗɚ ɎɧɫɎɗɑəɚ 111 əɚɎɚ-

ɚɍɜɌɓɚɎɌəɔɕ, ɔɓ əɔɡ 51% ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɚɕ 

ɛɜɔɜɚɐɧ (n=57) (ȾɌɍɗ.1),  49% ɓɗɚɖɌɣɑɝɞɎɑəəɚɕ-  

(n=54).  

ȿ  39 ɛɌɢɔɑəɞɚɖ ɛɌɞɚɗɚɏɔɔ əɑ ɍɧɗɚ ɎɧɫɎ-

ɗɑəɚ (ɗɚɖɌɗɔɓɚɎɌəəɧɕ ɠɔɍɜɚɓ, ɔəɞɜɌɘɌɘɘɌɜ-

əɧɑ ɗɔɘɠɌɞɔɣɑɝɖɔɑ ɟɓɗɧ).  

ȻɌɗɨɛɔɜɟɑɘɧɑ ɚɍɜɌɓɚɎɌəɔɫ ɍɧɗɔ ɎɧɫɎɗɑ-

əɧ ɟ 42 ɛɌɢɔɑəɞɚɖ (38%), əɑɛɌɗɨɛɔɜɟɑɘɧɑ ð ɟ 

69 (62%), ɔɓ ɖɚɞɚɜɧɡ  40  ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɚɕ ɔ 

29 ɓɗɚɖɌɣɑɝɞɎɑəəɚɕ ɛɜɔɜɚɐɧ. ȼɌɓɘɑɜ ɚɍɜɌɓɚɎɌ-

əɔɕ ɎɌɜɨɔɜɚɎɌɗ ɚɞ 0,3 ɐɚ 3,9 ɝɘ. ȿɓɗɚɎɧɑ ɚɍɜɌ-

ɓɚɎɌəɔɫ ɍɧɗɔ ɎɧɫɎɗɑəɧ Ɏ 74% ɝɗɟɣɌɑɎ (n=111), 

Ɏ 85% ɝɗɟɣɌɑɎ (n=94) ɘɚɜɠɚɗɚɏɔɣɑɝɖɔ Ɏɑɜɔɠɔ-

ɢɔɜɚɎɌəɧ, Ɏ ɞɚɘ ɣɔɝɗɑ Ɏɝɑ ɝɗɟɣɌɔ ɜɌɖɌ. 

Ȯɝɑ ɜɑɓɟɗɨɞɌɞɧ ɖɚɘɛɗɑɖɝəɚɏɚ ɚɍɝɗɑɐɚɎɌ-

əɔɫ 150 ɛɌɢɔɑəɞɚɖ ɍɧɗɔ ɖɗɌɝɝɔɠɔɢɔɜɚɎɌəɧ ɛɚ 

ɝɔɝɞɑɘɑ BI-RADS (ɞɌɍɗ. ʈ2). 

ȶɌɖ Ɏɔɐəɚ ɔɓ ɞɌɍɗ. ʈ2, ɜɌɝɛɜɑɐɑɗɑəɔɑ ɛɚ 

ɖɌɞɑɏɚɜɔɔ BI-RADS ɍɧɗɚ ɝɗɑɐɟɪɥɔɘ: BI-RADS 1 

ð 14,7% (n=22), BI -RADS 2 ð 32,7% (n=49), BI -

RADS 3 ð 13,3% (n=20), BI -RADS 4 ð 26% (n=39), 

BI -RADS 5 ð 13,3% (n=20).  

     17 ɓɌɖɗɪɣɑəɔɕ ɍɧɗɔ ɔɓɘɑəɑəɧ Ɏ ɛɜɚ-

ɢɑɝɝɑ ɐɚɛɚɗəɔɞɑɗɨəɚɏɚ ɞɚɘɚɝɔəɞɑɓɌ, Ɏ ɝɞɚɜɚəɟ 

ɟɎɑɗɔɣɑəɔɫ ɛɚɜɫɐɖɌ ɏɜɟɛɛɧ, ɚɐəɚ ɔɓ əɔɡ ɚɤɔ-

ɍɚɣəɚ, Ɍ 13 ɓɌɖɗɪɣɑəɔɕ ɔɓɘɑəɑəɧ Ɏ ɝɞɚɜɚəɟ 

ɝəɔɒɑəɔɫ  ɛɚɜɫɐɖɌ ɏɜɟɛɛɧ, ɞɑɘ ɝɌɘɧɘ ɍɧɗɌ 

ɝəɔɒɑəɌ ɣɌɝɞɚɞɌ ɏɔɛɚ- ɔ ɏɔɛɑɜɐɔɌɏəɚɝɞɔɖɔ, 

ɣɔɝɗɚ əɑɚɛɜɌɎɐɌəəɧɡ ɔəɎɌɓɔɎəɧɡ ɎɘɑɤɌ-

ɞɑɗɨɝɞɎ. 

ȴəɠɚɜɘɌɞɔɎəɚɝɞɨ ɘɑɞɚɐɌ. 

Ȯ ɝɔɗɟ əɑɝɛɑɢɔɠɔɣɑɝɖɔɡ ɛɜɚɫɎɗɑəɔɕ ɓɌ-

ɍɚɗɑɎɌəɔɕ  Ɏ 11 ɝɗɟɣɌɫɡ ɍɧɗɔ ɐɌəɧ ɗɚɒəɚɛɚɗɚ-

ɒɔɞɑɗɨəɧɑ, Ɍ Ɏ 4 ð ɗɚɒəɚɚɞɜɔɢɌɞɑɗɨəɧɑ ɓɌɖɗɪ-

ɣɑəɔɫ. Ȯ ɚɐəɚɘ ɝɗɟɣɌɑ ɟɣɌɝɞɚɖ ɛɑɜɑɝɞɜɚɕɖɔ 

ɝɞɜɟɖɞɟɜɧ  ɐɚɝɞɚɎɑɜəɚ ɚɛɜɑɐɑɗɫɗɝɫ ɞɚɗɨɖɚ Ɏ 

ɛɜɫɘɚɕ ɛɜɚɑɖɢɔɔ (əɑ ɎɔɓɟɌɗɔɓɔɜɚɎɌɗɝɫ Ɏ ɖɚɝɚɕ 

ɔ ɍɚɖɚɎɚɕ ɛɜɚɑɖɢɔɫɡ). Ȯ ɐɎɟɡ ɝɗɟɣɌɫɡ ɍɧɗ ɜɑəɞ-

ɏɑəɚəɑɏɌɞɔɎəɧɕ ɜɌɖ in situ Ɏ Ɏɔɐɑ əɑɞɔɛɔɣəɧɡ 

ɘɔɖɜɚɖɌɗɨɢɔəɌɞɚɎ əɌ ɛɗɚɥɌɐɔ ɐɚ 3 ɘɘ Ɏ ɜɟɍɢɑ, 

ɖɚɞɚɜɧɑ ɍɧɗɔ ɜɌɝɢɑəɑəɧ ɖɌɖ ɚɍɧɓɎɑɝɞɎɗɑəɔɑ Ɏ 

ɜɟɍɢɚɎɚɕ ɞɖɌəɔ, Ɍ ɞɌɖɒɑ ɜɌɖ ɝ ɎɧɜɌɒɑəəɧɘ 

ɌɏɜɑɝɝɔɎəɧɘ ɞɜɬɡɖɜɌɞəɧɘ ɜɚɝɞɚɘ ɓɌ 6 ɘɑɝɫɢɑɎ; 

ɚɞəɚɝɔɞɑɗɨəɚ ɜɑɐɖɌɫ ɗɚɖɌɗɔɓɌɢɔɫ ɜɌɖɌ ɖɌɖ ɍɧ 

çɓɌɒɌɞɚɏɚè ɘɑɒɐɟ ɖɜɟɛəɧɡ ɖɔɝɞ ð Ɏ ɚɝəɚɎəɚɘ 

ɔəɠɚɜɘɌɢɔɪ ɐɌɗɌ ɟɗɨɞɜɌɓɎɟɖɚɎɌɫ ɖɌɜɞɔəɌ ɖɌɖ 

ɚɞɜɌɒɑəɔɑ ɝɞɜɟɖɞɟɜ ɜɌɓəɚɕ ɛɗɚɞəɚɝɞɔ, əɌ ɘɌɘ-

ɘɚɏɜɌɘɘɌɡ ɝ ɞɜɟɐɚɘ ɜɌɓɗɔɣɔɘɌɫ ɛɑɜɑɝɞɜɚɕɖɌ 

ɝɞɜɟɖɞɟɜɧ:  ɜɌɖ, əɑ ɎɧɫɎɗɑəəɧɕ ɏɚɐ əɌɓɌɐ ɛɜɔ 

ɍɔɚɛɝɔɔ ɛɚɐ ɖɚəɞɜɚɗɑɘ ɝɞɑɜɑɚɞɌɖɝɔɣɑɝɖɚɕ ɛɜɔ-

ɝɞɌɎɖɔ, ɖɚɏɐɌ əɑ ɍɧɗɔ ɛɚɗɟɣɑəɧ Ɍɞɔɛɔɣəɧɑ 

ɖɗɑɞɖɔ; Ɏ ɚɐəɚɘ ɔɓ ɔɝɝɗɑɐɚɎɌəɔɕ əɑ ɛɚɐɞɎɑɜɐɔ-

ɗɌɝɨ ɘɟɗɨɞɔɢɑəɞɜɔɣəɚɝɞɨ ɜɚɝɞɌ ɜɌɖɌ. 

ȽɚəɚəɑɏɌɞɔɎəɧɑ ɔɓɘɑəɑəɔɫ ɔɓ 150 ɒɑə-

ɥɔə ɍɧɗɔ ɟ 14 ɍɚɗɨəɧɡ (14,6%), ɝɜɑɐɔ ɖɚɞɚɜɧɡ 

ɚɞɘɑɣɌɗɔɝɨ ɘɑɗɖɔɑ ɔəɞɜɌɘɌɘɘɌɜəɧɑ ɗɔɘɠɌɞɔ-

ɣɑɝɖɔɑ ɟɓɗɧ ɔ ɟɣɌɝɞɖɔ ɗɚɖɌɗɔɓɚɎɌəəɚɏɚ ɠɔɍɜɚ-

ɓɌ, əɑ ɔɘɑɪɥɔɑ əɑɚɍɡɚɐɔɘɚɕ ɛɗɚɞəɚɝɞɔ ɐɗɫ 

ȿȳȴ. 

Ȼɜɔ ɛɚɝɞɌəɚɎɖɑ ɐɔɌɏəɚɓɌ əɌ ɚɝəɚɎɌəɔɔ 

ɖɚɘɛɗɑɖɝɌ ɔəɠɚɜɘɌɞɔɎəɧɡ ɛɜɔɓəɌɖɚɎ ɐɌəəɧɡ 

ɌəɌɘəɑɓɌ, ɛɌɗɨɛɌɢɔɔ, ɘɌɘɘɚɏɜɌɠɔɔ, ɞɚɘɚɝɔə-

ɞɑɓɌ, ȿȳȴ ɔ ɘɚɜɠɚɗɚɏɔɣɑɝɖɚɕ ɎɑɜɔɠɔɖɌɢɔɔ Ɏ 9 

ɔɓ 96 ɝɗɟɣɌɑɎ (9,4%) ɍɧɗɔ ɎɧɫɎɗɑəɧ ɜɌɝɡɚɒɐɑ-

əɔɫ. Ⱥəɔ ɍɧɗɔ ɝɎɫɓɌəɧ ɝ əɑɝɛɑɢɔɠɔɣəɚɝɞɨɪ 

ɛɜɚɫɎɗɑəɔɕ ɓɌɍɚɗɑɎɌəɔɕ. ȹɌ ɞɚəɣɌɕɤɑɘ ɝɜɑɓɑ 

ɞɖɌəɑɕ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɧ Ɏ ɞɜɬɡ ɝɗɟɣɌɫɡ ɛɜɑɐ-

ɛɚɗɌɏɌɑɘɌɫ ɓɗɚɖɌɣɑɝɞɎɑəəɌɫ ɛɜɔɜɚɐɌ ɘɔɖɜɚ-

ɖɌɗɨɢɔəɌɞɚɎ (BI-RADS 4) ɚɖɌɓɌɗɌɝɨ ɐɚɍɜɚɖɌɣɑ-

ɝɞɎɑəəɧɘ ɠɔɍɜɚɝɖɗɑɜɚɓɚɘ. Ȯ 3 ɝɗɟɣɌɫɡ ɛɚɗɟ-

ɣɑəəɧɑ ɐɌəəɧɑ ɛɑɜɎɚəɌɣɌɗɨəɚɏɚ ɚɍɝɗɑɐɚɎɌəɔɫ 

ɍɧɗɔ ɔəɞɑɜɛɜɑɞɔɜɚɎɌəɧ ɖɌɖ ɛɚɐɚɓɜɑəɔɑ əɌ 

ɜɌɖ, ɛɚ ɛɌɞɚɘɚɜɠɚɗɚɏɔɣɑɝɖɚɘɟ ɓɌɖɗɪɣɑəɔɪ ɍɧɗ 

ɐɔɌɏəɚɝɞɔɜɚɎɌə ɜɌɐɔɌɗɨəɧɕ ɜɟɍɑɢ. ȾɌɖɒɑ ɔɓ 

ɞɜɬɡ ɝɗɟɣɌɑɎ ɝ ɛɚɐɚɓɜɑəɔɑɘ əɌ ɜɌɖ ɚɖɌɓɌɗɝɫ 

ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɧɕ ɗɚɖɌɗɔɓɚɎɌəəɧɕ ɠɔɍɜɚɓ, 

ɎəɟɞɜɔɛɜɚɞɚɖɚɎɌɫ ɛɌɛɔɗɗɚɘɌ ɔ ɗɚɖɌɗɨəɌɫ ɠɔɍ-

ɜɚɓəɚ-ɖɔɝɞɚɓəɌɫ ɘɌɝɞɚɛɌɞɔɫ.                    

     Ȱɗɫ ɚɛɜɑɐɑɗɑəɔɫ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɕ ɩɠ-

ɠɑɖɞɔɎəɚɝɞɔ ɘɑɞɚɐɌ ɍɧɗɚ ɛɚɐɝɣɔɞɌəɚ ɖɚɗɔɣɑ-

ɝɞɎɚ ɝɚɎɛɌɐɑəɔɕ ɓɌɖɗɪɣɑəɔɕ ɛɚ  ɖɌɞɑɏɚɜɔɫɘ BI-

RADS 3,4,5 (ɞɜɑɍɟɪɥɔɡ ɐɚɚɍɝɗɑɐɚɎɌəɔɫ).  Ȯɝɑɏɚ 

ɔɓ 150 ɛɌɢɔɑəɞɚɎ ɜɌɖ ɏɔɝɞɚɗɚɏɔɣɑɝɖɔ ɛɚɐɞɎɑɜ-

ɒɐɑə Ɏ 54 ɝɗɟɣɌɫɡ.  Ȼɚ ɜɑɓɟɗɨɞɌɞɌɘ ɜɑəɞɏɑəɚɗɚ-

ɏɔɣɑɝɖɚɏɚ ɞɚɘɚɝɔəɞɑɓɌ ɎɧɫɎɗɑəɧ:  50 ɔɝɞɔəəɚ- 

ɛɚɗɚɒɔɞɑɗɨəɧɡ ɝɗɟɣɌɑɎ, 11 ɗɚɒəɚɛɚɗɚɒɔɞɑɗɨ-

əɧɡ ɝɗɟɣɌɑɎ,  85 ɔɝɞɔəəɚ- ɚɞɜɔɢɌɞɑɗɨəɧɡ ɝɗɟ-

ɣɌɑɎ, 4 ɗɚɒəɚɚɞɜɔɢɌɞɑɗɨəɧɡ ɝɗɟɣɌɫ. 

ȶɗɔəɔɣɑɝɖɔɕ ɛɜɔɘɑɜ.  

ȻɌɢɔɑəɞɖɑ Ȭ.,  74 ɗɑɞ,  ɍɑɓ  ɒɌɗɚɍ, ɝ ɜɌɐɔ-

ɖɌɗɨəɚɕ ɗɑɎɚɝɞɚɜɚəəɑɕ ɘɌɝɞɩɖɞɚɘɔɑɕ Ɏ 

ɌəɌɘəɑɓɑ  (1991 ɏ.) ɔ Ɏɝɖɜɧɞɔɑɘ ɗɌɖɞɌɢɔɚəəɚɏɚ 

ɘɌɝɞɔɞɌ ɝɛɜɌɎɌ (1974 ɏ.), ɎɧɛɚɗəɑəɌ ɝɞɌəɐɌɜɞ-

əɌɫ  ɑɒɑɏɚɐəɌɫ ɘɌɘɘɚɏɜɌɠɔɫ Ɏ ɐɎɟɡ ɛɜɚɑɖɢɔɫɡ 

(ɜɔɝ. 3 Ɍ, Ɏ). Ȯ ɚɝɞɌɎɤɑɕɝɫ ɛɜɌɎɚɕ ɘɚɗɚɣəɚɕ 

ɒɑɗɑɓɑ əɌ ɠɚəɑ ɀȲȴ əɌ ɏɜɌəɔɢɑ əɌɜɟɒəɧɡ 

ɖɎɌɐɜɌəɞɚɎ ɎɧɫɎɗɑə ɟɣɌɝɞɚɖ ɞɫɒɔɝɞɚɏɚ ɠɔɍɜɚ-

ɓɌ ɝ ɛɗɚɞəɧɘ ɢɑəɞɜɚɘ ɛɗɚɥɌɐɨɪ ɐɚ 6 ɘɘ,  ɔə-

ɞɑɜɛɜɑɞɔɜɚɎɌəəɧɕ ɖɌɖ ɗɚɖɌɗɔɓɚɎɌəəɧɕ ɠɔɍɜɚɓ 

əɑɫɝəɚɕ ɩɞɔɚɗɚɏɔɔ (BI-RADS 3).   Ƚ ɢɑɗɨɪ ɐɚɚɍ-

ɝɗɑɐɚɎɌəɔɫ   Ɏɧɛɚɗəɑə ɞɚɘɚɝɔəɞɑɓ Ɏ ɛɜɫɘɚɕ ɔ 

ɖɚɝɚɕ   ɛɜɚɑɖɢɔɫɡ  (ɜɔɝ. 3 ɍ,ɏ),   ɏɐɑ    ɚɞɣɑɞɗɔɎɚ  
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ɚɛɜɑɐɑɗɫɗɚɝɨ ɟɓɗɚɎɚɑ ɚɍɜɌɓɚɎɌəɔɑ ɐɚ 8 ɘɘ Ɏ 

ɐɔɌɘɑɞɜɑ ɝ ɛɑɜɔɠɚɖɌɗɨəɚɕ ɞɫɒɔɝɞɚɝɞɨɪ (BI-

RADS 4 ). 

ȼɑɓɟɗɨɞɌɞɧ. 

Ȯ ɢɑɗɚɘ,   ɛɚɗɟɣɑəəɧɑ ɐɌəəɧɑ  ɛɚɖɌɓɌɗɔ, 

ɣɞɚ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ɞɚɘɚɝɔəɞɑɓɌ ɛɜɔ ȼȸȲ 

ɝɚɝɞɌɎɔɗɌ 92,6%, 95% Ȱȴ (82,4%-97,1%), ɝɛɑ-

ɢɔɠɔɣəɚɝɞɨ ð 88,5%, 95% Ȱȴ (80,6%-93,5%), 

ɞɚɣəɚɝɞɨ ð 90,0%, 95%Ȱȴ (83,8%-94.0%), PPV ð 

82,0%, 95% Ȱȴ (70,5%-89,6%), NP V ð 95,5%, 

95% Ȱȴ (89,0%-98,2%).                                                                                              

ȬəɌɗɔɓ ɜɑɓɟɗɨɞɌɞɚɎ ɖɚɘɛɗɑɖɝəɚɏɚ ɚɍɝɗɑɐɚ-

ɎɌəɔɫ ɛɌɢɔɑəɞɚɖ ɎɧɫɎɔɗ ɚɝəɚɎəɧɑ ɛɜɑɔɘɟɥɑ-

ɝɞɎɌ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚɏɚ ɞɚɘɚɝɔəɞɑɓɌ: 

1) ɛɚɎɧɤɑəɔɑ ɔəɠɚɜɘɌɞɔɎəɚɝɞɔ ɓɌ ɝɣɑɞ 

ɗɟɣɤɑɕ ɎɔɓɟɌɗɔɓɌɢɔɔ ɡɌɜɌɖɞɑɜɌ ɖɚəɞɟɜɚɎ ɔ 

ɚɝɚɍɑəəɚɝɞɑɕ ɝɞɜɟɖɞɟɜɧ, ɚɛɜɑɐɑɗɑəɔɑ ɍɚɗɑɑ 

ɞɚɣəɧɡ ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɘɌɘɘɚɏɜɌɠɔɑɕ ɜɌɓɘɑ-

ɜɚɎ ɔɓɘɑəɑəəɧɡ ɟɣɌɝɞɖɚɎ ɔ ɟɞɚɣəɑəɔɑ ɗɚɖɌɗɔ-

ɓɌɢɔɔ ɛɌɞɚɗɚɏɔɣɑɝɖɚɏɚ ɛɜɚɢɑɝɝɌ Ɏ 27,3% 

əɌɍɗɪɐɑəɔɕ (n=41); 

2) ɛɚɎɧɤɑəɔɑ ɞɚɣəɚɝɞɔ ɐɔɌɏəɚɝɞɔɖɔ əɌ 

 

ȼɔɝ. 3 Ɍ (Fig. 3 Ɍ) 

 

ȼɔɝ. 3 ɍ (Fig. 3 b) 

 

ȼɔɝ. 3 Ɏ (Fig. 3 ɝ) 

 

ȼɔɝ. 3 ɏ (Fig. 3 d) 

ȼɔɝ. 3.     ȸɌɘɘɚɏɜɌɘɧ. 

Ȭ, ȭ ð ɜɑəɞɏɑəɚɏɜɌɘɘɧ ɛɜɌɎɚɕ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɧ Ɏ ɛɜɫɘɚɕ ɔ ɖɚɝɚɕ ɛɜɚɑɖɢɔɫɡ, Ȯ ð ɠɜɌɏɘɑəɞ ɘɌɘɘɚɏɜɌɘɘɧ Ɏ 

ɛɜɫɘɚɕ ɛɜɚɑɖɢɔɔ, ȯ ð ɠɜɌɏɘɑəɞ  ɞɚɘɚɏɜɌɘɘɧ Ɏ ɛɜɫɘɚɕ ɛɜɚɑɖɢɔɔ.  

Fig. 3.  Mammogramms  

A,B ð fragments of right breast mam mograms in cranio -caudal and media -lateral projections, C  - fragment of 

mammogra m in cranio -caudal projection, D - fragment of tomogramm in cranio -caudal projection.  
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7,4% ɓɌ ɝɣɑɞ ɔɝɖɗɪɣɑəɔɫ ɝɟɛɑɜɛɚɓɔɢɔɔ 

ɞɖɌəɑɕ, ɝɔɘɟɗɔɜɟɪɥɑɕ ɚɍɜɌɓɚɎɌəɔɫ əɌ ɛɗɚɞəɚɘ 

ɠɚəɑ, ɗɔɘɠɌɞɔɣɑɝɖɔɡ ɟɓɗɚɎ, ɖɌɒɟɥɑɕɝɫ ɛɑɜɑ-

ɝɞɜɚɕɖɔ ɝɞɜɟɖɞɟɜɧ;  

3)  Ɏɚɓɘɚɒəɚɝɞɨ ɐɔɠɠɑɜɑəɢɔɜɚɎɖɔ ɝɞɜɟɖ-

ɞɟɜəɧɡ ɩɗɑɘɑəɞɚɎ əɌ ɠɚəɑ Ɏɧɝɚɖɚɕ ɘɌɘɘɚɏɜɌ-

ɠɔɣɑɝɖɚɕ ɛɗɚɞəɚɝɞɔ ɓɌ ɝɣɑɞ ɛɚɎɧɤɑəɔɫ ɔə-

ɠɚɜɘɌɞɔɎəɚɝɞɔ ɎɔɓɟɌɗɔɓɌɢɔɔ ɘɑɗɖɔɡ ɐɑɞɌɗɑɕ, 

ɣɞɚ ɛɚɓɎɚɗɫɗɚ ɐɚɛɚɗəɔɞɑɗɨəɚ ɎɧɫɎɔɞɨ ɜɌɖ ɘɚ-

ɗɚɣəɚɕ ɒɑɗɑɓɧ Ɏ 3,3% ɝɗɟɣɌɑɎ (n=5) ɔ əɌɛɜɚɞɔɎ 

ð ɔɝɖɗɪɣɔɞɨ ɛɚɐɚɓɜɑəɔɑ əɌ ɝɞɜɟɖɞɟɜəɟɪ ɛɑɜɑ-

ɝɞɜɚɕɖɟ Ɏ 4% ɝɗɟɣɌɑɎ (n=6);  

4) ɝəɔɒɑəɔɑ ɣɔɝɗɌ ɛɜɑɐɛɚɗɚɒɔɞɑɗɨəɧɡ 

ɓɌɖɗɪɣɑəɔɕ ɓɌ ɝɣɑɞ  ɗɟɣɤɑɕ ɎɔɓɟɌɗɔɓɌɢɔɔ  ɖɚə-

ɞɟɜɚɎ ɔ ɝɞɜɟɖɞɟɜɧ ɚɍɜɌɓɚɎɌəɔɫ, ɛɜɚɞɫɒɑəəɚɝɞɔ 

ɔəɎɌɓɔɔ, ɚɛɜɑɐɑɗɑəɔɫ ɍɚɗɑɑ ɞɚɣəɧɡ ɜɌɓɘɑɜɚɎ ɔ 

ɟɞɚɣəɑəɔɫ ɞɚɛɔɣɑɝɖɚɕ ɐɔɌɏəɚɝɞɔɖɔ  ɟ 22 ɍɚɗɨ-

əɧɡ. 

ȳɌɖɗɪɣɑəɔɑ. 

ȺɢɑəɖɌ ɩɠɠɑɖɞɔɎəɚɝɞɔ  əɚɎɚɕ ɜɑəɞɏɑəɚ-

ɗɚɏɔɣɑɝɖɚɕ  ɛɚɝɗɚɕəɚɕ ɞɑɡəɚɗɚɏɔɔ Ɏ ɐɔɌɏəɚɝɞɔ-

ɖɑ ɓɌɍɚɗɑɎɌəɔɕ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɧ ɛɚɖɌɓɌɗɌ, ɣɞɚ 

ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɕ ɞɚɘɚɝɔəɞɑɓ ɓɌ ɝɣɑɞ ɔɝɖɗɪ-

ɣɑəɔɫ ɩɠɠɑɖɞɌ ɝɟɛɑɜɛɚɓɔɢɔɔ ɞɖɌəɑɕ  ɫɎɗɫɑɞɝɫ 

ɍɚɗɑɑ ɩɠɠɑɖɞɔɎəɧɘ ɘɑɞɚɐɚɘ ɎɧɫɎɗɑəɔɫ  ɔ 

ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɕ ɐɔɌɏəɚɝɞɔɖɔ  ȼȸȲ, ɣɑɘ 

ɘɌɘɘɚɏɜɌɠɔɫ. Ⱥə ɚɍɗɌɐɌɑɞ ɍɚɗɨɤɑɕ ɞɚɣəɚɝɞɨɪ  

ɔ ɝɛɑɢɔɠɔɣəɚɝɞɨɪ Ɏ ɎɧɫɎɗɑəɔɔ ɐɚɛɚɗəɔɞɑɗɨ-

əɧɡ ɛɜɔɓəɌɖɚɎ ɓɌɍɚɗɑɎɌəɔɕ ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɚɕ 

ɔ ɓɗɚɖɌɣɑɝɞɎɑəəɚɕ ɛɜɔɜɚɐɧ,   ɟɞɚɣəɫɪɥɔɡ ɔɡ 

ɡɌɜɌɖɞɑɜɔɝɞɔɖɔ, ɣɞɚ ɚɝɚɍɑəəɚ ɎɌɒəɚ  ɛɜɔ  Ɏɧ-

ɝɚɖɚɕ ɘɌɘɘɚɏɜɌɠɔɣɑɝɖɚɕ ɛɗɚɞəɚɝɞɔ.   

ȴɝɞɚɣəɔɖ ɠɔəɌəɝɔɜɚɎɌəɔɫ ɔ  ɖɚəɠɗɔɖɞ 

ɔəɞɑɜɑɝɚɎ. 

ȬɎɞɚɜɧ ɐɌəəɚɕ ɝɞɌɞɨɔ ɛɚɐɞɎɑɜɐɔɗɔ ɚɞɝɟɞ-

ɝɞɎɔɑ ɠɔəɌəɝɚɎɚɕ ɛɚɐɐɑɜɒɖɔ ɔɝɝɗɑɐɚɎɌəɔɫ ɔ 

ɖɚəɠɗɔɖɞɌ ɔəɞɑɜɑɝɚɎ, ɚ ɖɚɞɚɜɧɡ əɑɚɍɡɚɐɔɘɚ 

ɝɚɚɍɥɔɞɨ
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ɌɓɜɌɍɚɞɖɌ ɘɑɞɚɐɔɖɔ ɝɞɌəɐɌɜɞɔɓɚɎɌəəɚɏɚ ɐɔəɌɘɔɣɑɝɖɚɏɚ ȿȳȴ ɏɔɛɚɩɡɚɏɑəəɚɏɚ 

ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɏɚ ɜɟɍɢɌ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɧ (ȸȲ) ɔ ɚɢɑəɖɌ ɢɑɗɑɝɚɚɍɜɌɓəɚɝɞɔ 

ɑɑ ɔɝɛɚɗɨɓɚɎɌəɔɫ ɝ ɢɑɗɨɪ ɎɧɫɎɗɑəɔɫ ɜɌɖɌ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɧ (ȼȸȲ) Ɏ ɓɚəɑ ɜɟɍ-

ɢɚɎɧɡ ɔɓɘɑəɑəɔɕ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ.  263 ɛɌɢɔɑəɞɖɔ Ɏ ɎɚɓɜɌɝɞɑ ɚɞ 19 ɐɚ 78 ɗɑɞ (ɝɜɑɐəɔɕ Ɏɚɓ-

ɜɌɝɞ ð 47,3Ñ20,3 ɗɑɞ), ɛɑɜɑəɑɝɤɔɑ ɚɐəɚ ɔɗɔ əɑɝɖɚɗɨɖɚ ɚɛɑɜɌɞɔɎəɧɡ ɎɘɑɤɌɞɑɗɨɝɞɎ əɌ 

ɘɚɗɚɣəɧɡ ɒɑɗɑɓɌɡ (ȸȲ). ȹɌɍɗɪɐɑəɔɑ əɌɣɔəɌɗɔ ɣɑɜɑɓ 0,5-55 ɗɑɞ ɝ ɘɚɘɑəɞɌ ɚɛɑɜɌɞɔɎəɚ-

ɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ (ɝɜɑɐəɔɕ ɛɑɜɔɚɐ ð 18 ɗɑɞ). Ȼɑɜɔɚɐɔɣəɚɝɞɨ əɌɍɗɪɐɑəɔɫ ɝ ɔɝɛɚɗɨɓɚɎɌ-

əɔɑɘ ɚɜɔɏɔəɌɗɨəɚɕ ɘɑɞɚɐɔɖɔ ɝɞɌəɐɌɜɞɔɓɚɎɌəəɚɏɚ ɖɚɗɔɣɑɝɞɎɑəəɚɏɚ ɐɔəɌɘɔɣɑɝɖɚɏɚ ɟɗɨ-

ɞɜɌɓɎɟɖɚɎɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ (ȿȳȴ) ɝɚɝɞɌɎɗɫɗɌ 1 ɜɌɓ Ɏ 6 ɘɑɝɫɢɑɎ, ɘɔəɔɘɌɗɨəɌɫ ɐɗɔɞɑɗɨ-

əɚɝɞɨ ɛɑɜɔɚɐɌ əɌɍɗɪɐɑəɔɫ ɐɗɫ Ɏɖɗɪɣɑəɔɫ Ɏ ɌəɌɗɔɓ ð 3 ɏɚɐɌ. 

ȼɑɓɟɗɨɞɌɞɧ. Ȯ 89,7% ɝɗɟɣɌɑɎ (236 ɛɌɢɔɑəɞɚɖ) ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɧɕ ɜɟɍɑɢ ɛɌɜɑə-

ɡɔɘɧ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɧ (ȸȲ) ɔɘɑɗ Ɏɧɝɚɖɟɪ ɩɡɚɏɑəəɚɝɞɨ, ɣɞɚ ɛɚɓɎɚɗɫɑɞ ɝɜɌɎəɔɞɑɗɨəɚ 

ɗɑɏɖɚ ɎɔɓɟɌɗɔɓɔɜɚɎɌɞɨ əɌ ɩɞɚɘ ɠɚəɑ ɏɔɛɚɩɡɚɏɑəəɧɑ ɚɣɌɏɔ ɓɗɚɖɌɣɑɝɞɎɑəəɚɏɚ ɜɚɝɞɌ. Ⱥɐ-

əɌɖɚ Ɏ 10,3% ɝɗɟɣɌɑɎ (27 ɛɌɢɔɑəɞɚɖ) ɜɑɏɔɝɞɜɔɜɚɎɌɗɝɫ ɏɔɛɚɩɡɚɏɑəəɧɕ ɜɟɍɑɢ. Ȯ ɛɚɝɗɑɐ-

əɑɕ ɝɔɞɟɌɢɔɔ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ɞɜɌɐɔɢɔɚəəɚɏɚ ȿȳȴ Ɏ ɎɧɫɎɗɑəɔɔ ɓɗɚɖɌɣɑɝɞɎɑəəɧɡ əɚ-

ɎɚɚɍɜɌɓɚɎɌəɔɕ Ɏ ɓɚəɑ ɜɟɍɢɌ ɚɝɞɌɎɗɫɗɌ 50%. ȹɌɛɜɚɞɔɎ, ɔɝɛɚɗɨɓɚɎɌəɔɑ ɛɜɑɐɗɚɒɑəəɚɕ 

ɘɑɞɚɐɔɖɔ Ɏ ɐɌəəɚɕ ɝɔɞɟɌɢɔɔ ɛɚɎɧɤɌɗɚ ɐɌəəɧɕ ɛɚɖɌɓɌɞɑɗɨ ɐɚ 100%.  

Ⱥɍɝɟɒɐɑəɔɑ. ȿɣɔɞɧɎɌɫ Ɏɧɝɚɖɟɪ ɜɌɝɛɜɚɝɞɜɌəɑəəɚɝɞɨ ɚɛɑɜɌɞɔɎəɧɡ ɎɘɑɤɌ-

ɞɑɗɨɝɞɎ əɌ ɘɚɗɚɣəɧɡ ɒɑɗɑɓɌɡ (ȸȲ) (Ɏ ɣɌɝɞəɚɝɞɔ, Ɏɧɛɚɗəɫɑɘɧɡ ɛɚ ɛɚɎɚɐɟ ɐɚɍɜɚɖɌɣɑ-

ɝɞɎɑəəɚɕ ɛɌɞɚɗɚɏɔɔ), ɜɔɝɖ ɓɗɚɖɌɣɑɝɞɎɑəəɚɕ ɞɜɌəɝɠɚɜɘɌɢɔɔ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɏɚ ɜɟɍɢɌ 

əɌ ȸȲ ɎɛɚɝɗɑɐɝɞɎɔɔ, Ɍ ɞɌɖɒɑ ɚɏɜɌəɔɣɑəɔɫ ɔ ɐɚɜɚɏɚɎɔɓəɟ ɌɗɨɞɑɜəɌɞɔɎəɧɡ ɘɑɞɚɐɚɎ ɔɝ-

ɝɗɑɐɚɎɌəɔɫ (ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɚɕ ɞɚɘɚɏɜɌɠɔɔ ɝ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ), ɔɝɛɚɗɨɓɚɎɌəɔɑ 

ɛɜɑɐɗɚɒɑəəɚɕ ɘɑɞɚɐɔɖɔ ɐɔəɌɘɔɣɑɝɖɚɏɚ ȿȳȴ ɜɟɍɢɌ ɛɜɑɐɝɞɌɎɗɫɑɞɝɫ ɚɛɜɌɎɐɌəəɧɘ.  

ȮɧɎɚɐɧ. ȻɜɑɐɗɚɒɑəəɌɫ ɘɑɞɚɐɔɖɌ ɝɞɌəɐɌɜɞɔɓɚɎɌəəɚɏɚ ɖɚɗɔɣɑɝɞɎɑəəɚɏɚ ɐɔəɌ-

ɘɔɣɑɝɖɚɏɚ ȿȳȴ ɝ ɛɑɜɔɚɐɔɣəɚɝɞɨɪ ɔɝɝɗɑɐɚɎɌəɔɕ 1 ɜɌɓ Ɏ 6 ɘɑɝɫɢɑɎ ɚɍɑɝɛɑɣɔɎɌɑɞ ɛɚɎɧ-

ɤɑəɔɑ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɔ ȿȳȴ Ɏ ɎɧɫɎɗɑəɔɔ ɜɌɖɌ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɧ (ȼȸȲ) Ɏ ɓɚəɑ ɜɟɍɢɌ. 

 

ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɧɕ ɜɟɍɑɢ, ɘɚɗɚɣəɌɫ ɒɑɗɑɓɌ, ɜɌɖ ɘɚɗɚɣəɚɕ ɒɑ-

ɗɑɓɧ, ɐɔəɌɘɔɣɑɝɖɚɑ ɝɞɌəɐɌɜɞɔɓɚɎɌəəɚɑ ɟɗɨɞɜɌɓɎɟɖɚɎɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ. 
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QUANTITATIVE DYNAMIC ULTRASOUND IN THE FOLLOW-UP OF HYPOECHOIC 

BREAST POST-SURGICAL SCAR 

 

Busygina Ⱥ.V.1, Bakhtiozin R.F.2, Pasynkov D.V. 1,  

Kliouchkin I.V. 3, Pasynkova O.O. 4 
 

o develop the method of standardized dynamic ultrasound (US) for hypoechoic post -

surgical scar follow -up and to assess its value in the detection of breast cancers 

located in the area of the scar tissue.  

Material and methods.  263 women (19 -78 years old; mean ñ 47.3Ñ20.3) after one 

or more previous breast surgeries. The follow -up started 0.5 -55 years after the surgery 

(mean ñ 18 years) and continued with 6 months intervals. The minimal follow -up duration 

required for in clusion to the analysis was 3 years.  

Results.  The post -surgical scar had hyperechoic appearance in 89.7% of cases (236 

patients), that made possible to visualize hypoechoic malignant lesions on this background 

relatively easily. However in 10.3% of cases ( 27 patients) we found hypoechoic scar and the 

conventional US sensitivity in the breast cancer detection in this area was 50%. At the same 

time, the proposed method of standardized quantitative US raised the overall sensitivity in 

such cases to 100%.  

High  prevalence of breast surgery (including performed for benign lesions), risk of 

malignant post -surgical scar transformation as well as both high cost and limitations of a l-

ternative modalities (contrast -enhanced magnetic resonance imaging) makes the propose d 

method of dynamic US scanning reasonable to perform.  

Conclusion.  The follow -up strategy including the proposed method of standardized 

quantit ative US and performed every 6 month increases the overall US sensitivity in breast 

cancer detection in the area  of scar.  

 

 Keywords: post -surgical scar, breast, breast cancer, dynamic standardized ultr a-

sound.  
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ɜɚɍɗɑɘɌ ɜɌəəɑɕ ɐɔɌɏəɚɝɞɔɖɔ ɜɌɖɌ 

ɘɚɗɚɣəɚɕ ɒɑɗɑɓɧ (ȼȸȲ) ɛɚ-ɛɜɑɒəɑɘɟ 

ɚɝɞɌɑɞɝɫ ɌɖɞɟɌɗɨəɚɕ. ȶɌɒɐɧɕ ɏɚɐ ɍɚ-

ɗɑɑ 1 ɘɗə. ɣɑɗɚɎɑɖ Ɏɚ Ɏɝɑɘ ɘɔɜɑ ɓɌɍɚ-

ɗɑɎɌɪɞ ȼȸȲ, ɖɚɞɚɜɧɕ ɝɚɝɞɌɎɗɫɑɞ ɛɚ-

ɣɞɔ ɣɑɞɎɑɜɞɨ Ɏɝɑɡ ɓɗɚɖɌɣɑɝɞɎɑəəɧɡ ɚɛɟɡɚɗɑɕ, 

ɜɑɏɔɝɞɜɔɜɟɑɘɧɡ ɟ ɒɑəɥɔə. ȽɌɘɌɫ ɎɧɝɚɖɌɫ ɓɌ-

ɍɚɗɑɎɌɑɘɚɝɞɨ ȼȸȲ ɚɞɘɑɣɌɑɞɝɫ Ɏ ɜɌɓɎɔɞɧɡ 

ɝɞɜɌəɌɡ ɔ ɚɢɑəɔɎɌɑɞɝɫ ɖɌɖ ɍɚɗɑɑ 360 ɞɧɝ. əɚ-

Ɏɧɡ ɝɗɟɣɌɑɎ Ɏ ɏɚɐ Ɏ ȱɎɜɚɛɑ ɔ ɍɚɗɑɑ 200 ɞɧɝ. əɚ-

Ɏɧɡ ɝɗɟɣɌɑɎ Ɏ ɏɚɐ Ɏ ȽɄȬ [1]. Ȯ ȼɚɝɝɔɕɝɖɚɕ ɀɑ-

ɐɑɜɌɢɔɔ ȼȸȲ ɓɌəɔɘɌɑɞ ɛɑɜɎɚɑ ɘɑɝɞɚ, ɖɌɖ Ɏ 

ɝɞɜɟɖɞɟɜɑ ɚəɖɚɗɚɏɔɣɑɝɖɚɕ ɓɌɍɚɗɑɎɌɑɘɚɝɞɔ ɒɑə-

ɝɖɚɏɚ əɌɝɑɗɑəɔɫ, ɞɌɖ ɔ Ɏ ɚɍɥɑɕ ɛɚɛɟɗɫɢɔɔ 

(18,2%). ȱɒɑɏɚɐəɚ ɓɌɍɚɗɑɎɌɑɘɚɝɞɨ ȼȸȲ ɟɎɑɗɔ-

ɣɔɎɌɑɞɝɫ Ɏ ɝɜɑɐəɑɘ əɌ 2%. ȼɌɝɛɜɚɝɞɜɌəɑəəɚɝɞɨ 

ȼȸȲ Ɏ ȼɚɝɝɔɔ ɝ 2006 ɛɚ 2016 ɏɏ. ɎɚɓɜɚɝɗɌ Ɏ 1,4 

ɜɌɓɌ, ɝɚɝɞɌɎɔɎ Ɏ 2016 ɏɚɐɟ 439,0 əɌ 100 000 

əɌɝɑɗɑəɔɫ. Ȼɜɔ ɩɞɚɘ Ɏ ɝɞɜɟɖɞɟɜɑ ɝɘɑɜɞəɚɝɞɔ 

ɐɌəəɌɫ ɠɚɜɘɌ ɜɌɖɌ ɓɌəɔɘɌɑɞ Ɏɞɚɜɚɑ ɘɑɝɞɚ ɝɜɑ-

ɐɔ Ɏɝɑɡ ɛɜɔɣɔə ɝɘɑɜɞɔ ɒɑəɝɖɚɏɚ əɌɝɑɗɑəɔɫ. 

ȶɜɚɘɑ ɞɚɏɚ, ɜɌɖ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɧ ɓɌɘɑɞəɚ ɘɚ-

ɗɚɐɑɑɞ: əɑɜɑɐɖɔ ɝɗɟɣɌɔ ɓɌɍɚɗɑɎɌəɔɫ ɞɜɔɐɢɌɞɔ-

ɗɑɞəɔɡ ɔ ɐɌɒɑ ɐɎɌɐɢɌɞɔɗɑɞəɔɡ ɒɑəɥɔə [2]. 

ȿ ɛɚɒɔɗɧɡ ɛɌɢɔɑəɞɚɖ ɝ ɒɔɜɚɎɚɕ ɛɌɜɑə-

ɡɔɘɚɕ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɧ (ȸȲ) ɛɜɚɍɗɑɘɌ ɜɌəəɑɕ 

ɐɔɌɏəɚɝɞɔɖɔ ȼȸȲ Ɏ ɢɑɗɚɘ ɜɑɤɑəɌ ɝɜɌɎəɔɞɑɗɨ-

əɚ əɑɛɗɚɡɚ ð ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ɘɌɘɘɚɏɜɌɠɔɔ Ɏ 

ɐɌəəɚɕ ɝɔɞɟɌɢɔɔ ɐɚɝɞɔɏɌɑɞ 95% [3]. ȺɐəɌɖɚ 

ɝɗɑɐɟɑɞ ɚɞɘɑɞɔɞɨ, ɣɞɚ ɓəɌɣɔɞɑɗɨəɌɫ ɐɚɗɫ ɩɞɔɡ 

ɝɗɟɣɌɑɎ ɛɜɔɡɚɐɔɞɝɫ əɌ ɝɞɌɜɣɑɝɖɔɑ ɔəɐɚɗɑəɞəɧɑ 

ɜɌɖɔ, ɘɑɞɌɝɞɌɓɔɜɟɪɥɔɑ ɘɑɐɗɑəəɚ, ɣɞɚ ɛɜɔɎɚ-

ɐɔɞ ɖ ɞɚɘɟ, ɣɞɚ ɓɌɐɑɜɒɖɌ Ɏ ɐɔɌɏəɚɝɞɔɖɑ ɐɌɒɑ 

əɌ əɑɝɖɚɗɨɖɚ ɗɑɞ ɘɚɒɑɞ əɑ ɚɞɜɌɓɔɞɨɝɫ Ɏ ɓəɌɣɔ-

ɞɑɗɨəɚɕ ɘɑɜɑ əɌ ɝɘɑɜɞəɚɝɞɔ, ɚɍɟɝɗɚɎɗɑəəɚɕ 

ɓɗɚɖɌɣɑɝɞɎɑəəɧɘ ɛɜɚɢɑɝɝɚɘ, ɣɞɚ ɝɎɫɓɌəɚ Ɏɚ 

ɘəɚɏɚɘ ɝ ɣɌɝɞɧɘ əɌɗɔɣɔɑɘ ɟ ɞɌɖɔɡ ɛɌɢɔɑəɞɚɖ 

ɝɚɛɟɞɝɞɎɟɪɥɑɕ ɛɌɞɚɗɚɏɔɔ [4].  
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ȹɌɛɜɚɞɔɎ, ɜɌəəɫɫ ɐɔɌɏəɚɝɞɔɖɌ ȼȸȲ ɟ ɘɚ-

ɗɚɐɧɡ ɒɑəɥɔə, ɡɌɜɌɖɞɑɜɔɓɟɪɥɑɏɚɝɫ, ɖɌɖ ɛɜɌ-

Ɏɔɗɚ, ɍɚɗɑɑ ɌɏɜɑɝɝɔɎəɧɘ ɞɑɣɑəɔɑɘ, ɚɝɚɍɑəəɚ 

ɔəɠɔɗɨɞɜɌɞɔɎəɧɡ ɑɏɚ ɠɚɜɘ, ɎɑɝɨɘɌ ɓɌɞɜɟɐəɑ-

əɌ. Ȼɜɚɍɗɑɘɚɕ ɐɗɫ ɘɑɞɚɐɚɎ, ɚɝəɚɎɌəəɧɡ əɌ ɜɌɓ-

ɗɔɣɔɔ ɛɗɚɞəɚɝɞɔ ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ ɔ ɠɔɓɔɚɗɚɏɔ-

ɣɑɝɖɔɡ ɞɖɌəɑɕ (ɘɌɘɘɚɏɜɌɠɔɔ, ɣɌɝɞɔɣəɚ ð ɖɗɔ-

əɔɣɑɝɖɚɏɚ ɚɍɝɗɑɐɚɎɌəɔɫ) ɝɞɌəɚɎɔɞɝɫ ɣɌɝɞɚ 

ɎɝɞɜɑɣɌɪɥɌɫɝɫ Ɏ ɩɞɚɕ ɠɌɓɑ ɒɔɓəɔ ɛɗɚɞəɌɫ ɛɌ-

ɜɑəɡɔɘɌ ɚɜɏɌəɌ (ɣɞɚ ɝəɔɒɌɑɞ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ 

ɘɑɞɚɐɌ ɐɚ 15% ɛɜɔ D ɞɔɛɑ ɑɑ ɛɗɚɞəɚɝɞɔ ɝɚɏɗɌɝ-

əɚ ɖɗɌɝɝɔɠɔɖɌɢɔɔ ACR 2013), Ɍ ɘɑɞɚɐɚɎ, ɚɝəɚ-

ɎɌəəɧɡ əɌ ɎɧɫɎɗɑəɔɔ ɏɔɛɑɜɎɌɝɖɟɗɫɜɔɓɌɢɔɔ 

(ȸȼȸ), ð ɤɔɜɚɖɔɕ ɖɜɟɏ ɛɜɚɗɔɠɑɜɌɞɔɎəɧɡ ɛɜɚ-

ɢɑɝɝɚɎ, ɞɔɛɔɣəɚ əɌɍɗɪɐɌɑɘɧɡ Ɏ ɘɚɗɚɐɚɕ ɛɌ-

ɜɑəɡɔɘɑ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɧ (ɣɞɚ ɛɜɔɎɚɐɔɞ ɖ 

ɝəɔɒɑəɔɪ ɝɛɑɢɔɠɔɣəɚɝɞɔ ȸȼȸ ɐɚ 37%) [5]. Ȼɚ-

ɝɗɑɚɛɑɜɌɢɔɚəəɧɑ ɔɓɘɑəɑəɔɫ ɝɞɌəɚɎɫɞɝɫ Ɏ ɐɌə-

əɚɕ ɝɔɞɟɌɢɔɔ ɚɝɚɍɑəəɚ ɓəɌɣɔɞɑɗɨəɧɘ ɛɜɑɛɫɞ-

ɝɞɎɔɑɘ, ɛɚɝɖɚɗɨɖɟ ɑɥɑ ɍɚɗɑɑ ɟɛɗɚɞəɫɪɞ ɛɌɜɑə-

ɡɔɘɟ ɔ ɛɜɔɎɚɐɫɞ ɖ ɚɍɜɌɓɚɎɌəɔɪ, ɚɝɚɍɑəəɚ əɌ 

ɜɌəəɔɡ ɝɜɚɖɌɡ, ɏɔɛɑɜɎɌɝɖɟɗɫɜəɚɕ ɏɜɌəɟɗɫɢɔ-

ɚəəɚɕ ɔ ɏɜɌəɟɗɑɘɌɞɚɓəɚɕ ɞɖɌəɔ. Ȯɝɑ ɩɞɚ ɞɜɑɍɟ-

ɑɞ ɜɌɓɜɌɍɚɞɖɔ ɐɚɛɚɗəɔɞɑɗɨəɧɡ ɝɞɜɌɞɑɏɔɕ ɐɔɌ-

ɏəɚɝɞɔɖɔ ɐɗɫ ɐɌəəɚɕ ɝɔɞɟɌɢɔɔ. 

Ȯ ɞɚ ɒɑ Ɏɜɑɘɫ ɔɓɎɑɝɞəɚ, ɣɞɚ ɟɗɨɞɜɌɓɎɟɖɚ-

Ɏɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ (ȿȳȴ) ɛɜɑɐɝɞɌɎɗɫɑɞ ɝɚɍɚɕ ɤɔ-

ɜɚɖɚ ɜɌɝɛɜɚɝɞɜɌəɑəəɧɕ ɔ ɐɚɝɞɟɛəɧɕ ɘɑɞɚɐ, 

ɡɌɜɌɖɞɑɜɔɓɟɪɥɔɕɝɫ ɐɚɝɞɌɞɚɣəɚ Ɏɧɝɚɖɔɘɔ ɓəɌ-

ɣɑəɔɫɘɔ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɔ ɔ ɝɛɑɢɔɠɔɣəɚɝɞɔ Ɏ 

ɐɔɌɏəɚɝɞɔɖɑ ɜɌɖɌ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɧ. Ɂɚɞɫ ɟɗɨ-

ɞɜɌɓɎɟɖɚɎɌɫ ɖɌɜɞɔəɌ ɜɟɍɢɚɎɧɡ ɔɓɘɑəɑəɔɕ, ɚɝɚ-

ɍɑəəɚ ɔɘɑɪɥɔɡ əɔɓɖɟɪ ɩɡɚɏɑəəɚɝɞɨ, ɣɌɝɞɚ ɘɚ-

ɒɑɞ əɌɛɚɘɔəɌɞɨ ɞɌɖɚɎɟɪ ɛɜɔ ɓɗɚɖɌɣɑɝɞɎɑəəɧɡ 

ɔɓɘɑəɑəɔɫɡ, Ɍ ɝɚɎɜɑɘɑəəɧɑ ɟɗɨɞɜɌɓɎɟɖɚɎɧɑ ɘɑ-

ɞɚɐɔɖɔ (ɜɌɓɗɔɣəɧɑ ɎɌɜɔɌəɞɧ ɐɚɛɛɗɑɜɚɏɜɌɠɔɔ, 

ɩɗɌɝɞɚɏɜɌɠɔɫ) ɘɌɗɚ ɛɚɗɑɓəɧ Ɏ ɩɞɚɕ ɝɔɞɟɌɢɔɔ, 

ɐɌəəɧɕ ɘɑɞɚɐ ɛɜɔɚɍɜɑɞɌɑɞ ɚɝɚɍɟɪ ɢɑəəɚɝɞɨ 

ɛɜɔ ɐɔəɌɘɔɣɑɝɖɚɘ əɌɍɗɪɐɑəɔɔ, ɛɚɝɖɚɗɨɖɟ ɫɎ-

ɗɫɑɞɝɫ ɔɝɞɔəəɚ əɑɔəɎɌɓɔɎəɧɘ, ɐɚɝɞɟɛəɧɘ ɔ 

ɐɑɤɑɎɧɘ, ɣɞɚ ɛɚɓɎɚɗɫɑɞ Ɏɧɛɚɗəɫɞɨ ɑɏɚ ɛɜɌɖɞɔ-

ɣɑɝɖɔ ɝ ɗɪɍɚɕ əɑɚɍɡɚɐɔɘɚɕ ɛɑɜɔɚɐɔɣəɚɝɞɨɪ 

[6]. ȳəɌɣɔɞɑɗɨəɚɕ ɛɜɚɍɗɑɘɚɕ ɞɚɗɨɖɚ ɝɞɌəɚɎɔɞɝɫ 

ɝɞɌəɐɌɜɞɔɓɌɢɔɫ ɔɓɚɍɜɌɒɑəɔɕ ɛɜɔ ɐɔəɌɘɔɣɑ-

ɝɖɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ, ɣɞɚ əɑ ɛɚɓɎɚɗɫɑɞ ɛɚɗɟɣɌɞɨ Ɏ 

ɜɌɓɗɔɣəɧɑ ɘɚɘɑəɞɧ Ɏɜɑɘɑəɔ ɛɜɔɏɚɐəɧɑ ɐɗɫ 

ɎɔɓɟɌɗɨəɚɏɚ ɔ ɖɚɗɔɣɑɝɞɎɑəəɚɏɚ ɝɜɌɎəɑəɔɫ ɜɑ-

ɓɟɗɨɞɌɞɧ [7]. ȼɑɤɑəɔɪ ɐɌəəɚɕ ɛɜɚɍɗɑɘɧ ɔ ɍɧɗɚ 

ɛɚɝɎɫɥɑəɚ əɌɤɑ ɔɝɝɗɑɐɚɎɌəɔɑ. 

ɂɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ.  

ȼɌɓɜɌɍɚɞɖɌ ɘɑɞɚɐɔɖɔ ɝɞɌəɐɌɜɞɔɓɚɎɌəəɚɏɚ 

ɐɔəɌɘɔɣɑɝɖɚɏɚ ȿȳȴ ɏɔɛɚɩɡɚɏɑəəɚɏɚ ɛɚɝɗɑɚɛɑ-

ɜɌɢɔɚəəɚɏɚ ɜɟɍɢɌ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɧ (ȸȲ) ɔ 

ɚɢɑəɖɌ ɢɑɗɑɝɚɚɍɜɌɓəɚɝɞɔ ɑɑ ɔɝɛɚɗɨɓɚɎɌəɔɫ ɝ 

ɢɑɗɨɪ ɎɧɫɎɗɑəɔɫ ɜɌɖɌ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɧ (ȼȸȲ) 

Ɏ ɓɚəɑ ɜɟɍɢɚɎɧɡ ɔɓɘɑəɑəɔɕ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. 

Ȼɚɐ əɌɤɔɘ əɌɍɗɪɐɑəɔɑɘ əɌɡɚɐɔɗɔɝɨ 263 

ɛɌɢɔɑəɞɖɔ Ɏ ɎɚɓɜɌɝɞɑ ɚɞ 19 ɐɚ 78 ɗɑɞ (ɝɜɑɐəɔɕ 

ɎɚɓɜɌɝɞ ð 47,3Ñ20,3 ɗɑɞ), ɛɑɜɑəɑɝɤɔɑ ɚɐəɚ ɔɗɔ 

əɑɝɖɚɗɨɖɚ ɚɛɑɜɌɞɔɎəɧɡ ɎɘɑɤɌɞɑɗɨɝɞɎ əɌ ɘɚ-

ɗɚɣəɚɕ ɒɑɗɑɓɑ (ȸȲ) ɛɚ ɛɚɎɚɐɟ ɐɚɍɜɚɖɌɣɑɝɞɎɑə-

əɚɕ ɛɌɞɚɗɚɏɔɔ  (ɝɑɖɞɚɜɌɗɨəɧɑ ɜɑɓɑɖɢɔɔ, Ɏɝɖɜɧ-

ɞɔɫ ɘɌɝɞɔɞɚɎ ɔɗɔ ɐɜɟɏɔɑ ɎɘɑɤɌɞɑɗɨɝɞɎɌ, ɓɌɞɜɌ-

ɏɔɎɌɎɤɔɑ ɛɌɜɑəɡɔɘɟ ȸȲ). ȹɌɍɗɪɐɑəɔɑ ɛɌɢɔ-

ɑəɞɚɖ əɌɣɔəɌɗɔ ɣɑɜɑɓ 0,5-55 ɗɑɞ ɝ ɘɚɘɑəɞɌ ɚɛɑ-

ɜɌɞɔɎəɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ (ɝɜɑɐəɔɕ ɛɑɜɔɚɐ ð 18 

ɗɑɞ). Ȼɑɜɔɚɐɔɣəɚɝɞɨ əɌɍɗɪɐɑəɔɫ ɝɚɝɞɌɎɗɫɗɌ 1 

ɜɌɓ Ɏ 6 ɘɑɝɫɢɑɎ, ɘɔəɔɘɌɗɨəɌɫ ɐɗɔɞɑɗɨəɚɝɞɨ ɛɑ-

ɜɔɚɐɌ əɌɍɗɪɐɑəɔɫ ɐɗɫ Ɏɖɗɪɣɑəɔɫ Ɏ ɌəɌɗɔɓ ð 3 

ɏɚɐɌ, ɣɞɚ ɍɧɗɚ əɑɚɍɡɚɐɔɘɚ ɐɗɫ ɐɚɝɞɚɎɑɜəɚɏɚ 

ɔɝɖɗɪɣɑəɔɫ ɓɗɚɖɌɣɑɝɞɎɑəəɚɕ ɚɛɟɡɚɗɔ ȸȲ əɌ 

ɘɚɘɑəɞ ɛɑɜɎɔɣəɚɏɚ ɚɍɝɗɑɐɚɎɌəɔɫ. Ȯɝɑɘ ɛɌɢɔ-

ɑəɞɖɌɘ ɛɜɚɎɚɐɔɗɔ ɖɚɘɛɗɑɖɝəɚɑ ɚɍɝɗɑɐɚɎɌəɔɑ, 

ɎɖɗɪɣɌɎɤɑɑ ɖɗɔəɔɣɑɝɖɚɑ ɚɍɝɗɑɐɚɎɌəɔɑ ɝ ɛɑɜɔ-

ɚɐɔɣəɚɝɞɨɪ 1 ɜɌɓ Ɏ 6 ɘɑɝɫɢɑɎ; ȿȳȴ ɘɚɗɚɣəɧɡ 

ɒɑɗɑɓ Ɏ ɝɞɌəɐɌɜɞəɧɡ ɜɑɒɔɘɌɡ (1 ɜɌɓ Ɏ 6 ɘɑɝɫ-

ɢɑɎ) ɔ ɘɌɘɘɚɏɜɌɠɔɪ, ɎɧɛɚɗəɫɎɤɟɪɝɫ Ɏɝɑɘ 

ɒɑəɥɔəɌɘ Ɏ ɎɚɓɜɌɝɞɑ 40-45 ɗɑɞ 1 ɜɌɓ Ɏ 2 ɏɚɐɌ, 

əɌɣɔəɌɫ ɝ 46 ɗɑɞ ð ɑɒɑɏɚɐəɚ. Ȼɜɔ ɎɧɫɎɗɑəɔɔ 

ɛɚɐɚɓɜɔɞɑɗɨəɧɡ ɚɣɌɏɚɎɧɡ ɚɍɜɌɓɚɎɌəɔɕ Ɏ ɛɌ-

ɜɑəɡɔɘɑ ɎɧɛɚɗəɫɗɌɝɨ ɔɡ ɘɚɜɠɚɗɚɏɔɣɑɝɖɌɫ Ɏɑ-

ɜɔɠɔɖɌɢɔɫ.  

ȸɑɞɚɐɔɖɌ ɐɔəɌɘɔɣɑɝɖɚɏɚ ȿȳȴ ɛɚɝɗɑɚɛɑ-

ɜɌɢɔɚəəɚɏɚ ɜɟɍɢɌ.  

ȰɌəəɌɫ ɘɑɞɚɐɔɖɌ ɍɧɗɌ ɜɌɓɜɌɍɚɞɌəɌ əɌɘɔ 

ɝ ɢɑɗɨɪ ɛɚɗɟɣɑəɔɫ ɝɞɌəɐɌɜɞɔɓɚɎɌəəɧɡ ɔ ɛɜɔ-

ɏɚɐəɧɡ ɐɗɫ ɝɜɌɎəɑəɔɫ Ɏ ɛɚɝɗɑɐɟɪɥɑɘ ɝɑɜɔɕ 

ȿȳ-ɔɓɚɍɜɌɒɑəɔɕ, ɛɚɗɟɣɑəəɧɡ Ɏ ɚɐəɔɡ ɔ ɞɑɡ ɒɑ 

ɞɚɣɖɌɡ ɝɖɌəɔɜɚɎɌəɔɫ.  

ȮɌɒəɧɘɔ ɌɝɛɑɖɞɌɘɔ ɛɜɔ ɐɔəɌɘɔɣɑɝɖɚɘ 

ɝɖɌəɔɜɚɎɌəɔɔ ɫɎɗɫɗɔɝɨ: 1) ɐɚɝɞɔɒɑəɔɑ ɝɞɌə-

ɐɌɜɞɔɓɚɎɌəəɚɏɚ ɛɚɗɚɒɑəɔɫ ɐɌɞɣɔɖɌ ɚɞəɚɝɔ-

ɞɑɗɨəɚ Ɏɝɑɡ ɞɜɑɡ ɚɝɑɕ ɛɜɚɝɞɜɌəɝɞɎɌ; 2) ɝɞɌəɐɌɜ-

ɞɔɓɌɢɔɫ ɡɌɜɌɖɞɑɜɔɝɞɔɖ ɝɑɜɚɕ ɤɖɌɗɧ ɔɓɚɍɜɌ-

ɒɑəɔɫ, ɞ.ɑ. Ɏɝɑɡ əɌɝɞɜɚɑɖ ɌɛɛɌɜɌɞɌ, Ɏɗɔɫɪɥɔɡ 

əɌ ɑɑ ɡɌɜɌɖɞɑɜɔɝɞɔɖɔ (ɝɜɑɐəɪɪ ɫɜɖɚɝɞɨ, ɏɔɝɞɚ-

ɏɜɌɘɘɟ ɜɌɝɛɜɑɐɑɗɑəɔɫ ɫɜɖɚɝɞɔ). Ȯ ɛɜɚɞɔɎəɚɘ 

ɝɗɟɣɌɑ Ɏɚɓɘɚɒəɧ ɔɓɘɑəɑəɔɫ ɛɚɗɟɣɌɑɘɚɏɚ ɔɓɚɍ-

ɜɌɒɑəɔɫ, ɣɞɚ ɘɚɏɗɚ ɝɖɌɓɌɞɨɝɫ əɌ ɜɑɓɟɗɨɞɌɞɌɡ 

ɚɢɑəɖɔ ɐɔəɌɘɔɖɔ (ɚɝɚɍɑəəɚ ɖɚɗɔɣɑɝɞɎɑəəɚɏɚ ɑɑ 

ɌəɌɗɔɓɌ). 

ȰɔəɌɘɔɣɑɝɖɚɑ ɝɖɌəɔɜɚɎɌəɔɑ Ɏɧɛɚɗəɫɗɚɝɨ 

ɝɗɑɐɟɪɥɔɘ ɚɍɜɌɓɚɘ. 

ȿɏɗɧ ɜɟɍɢɌ ɝɚɑɐɔəɫɗɔ ɛɜɫɘɚɕ (ɛɜɚɜɔɝɚ-

ɎɧɎɌɑɘɚɕ əɌ ɖɚɒɑ ɘɌɜɖɑɜɚɘ ɝ ɐɔɌɘɑɞɜɚɘ ɛɑɜɌ 

1-3 ɘɘ ɍɑɓ əɌɒɔɘɌ, ɣɞɚɍɧ əɑ ɝɘɑɥɌɞɨ ɛɜɔ ɩɞɚɘ 

ɖɚɒɟ ɔ ɛɚɐɗɑɒɌɥɔɑ ɞɖɌəɔ).  

ȻɜɚɝɞɜɌəɝɞɎɑəəɌɫ ɝɞɌəɐɌɜɞɔɓɌɢɔɫ ɛɚɗɚ-

ɒɑəɔɫ ɐɌɞɣɔɖɌ ɚɝɟɥɑɝɞɎɗɫɗɌɝɨ ɝ ɔɝɛɚɗɨɓɚɎɌəɔ-

ɑɘ ɛɜɚɓɜɌɣəɚɕ ɒɑɝɞɖɚɕ ɗɔəɑɕɖɔ (əɌɛɜɔɘɑɜ, ɔɓ-

ɏɚɞɚɎɗɑəəɚɕ ɔɓ ɛɗɌɝɞɘɌɝɝɧ), ɏɜɌɐɟɔɜɚɎɌəəɚɕ ɝ 

ɤɌɏɚɘ 5 ɘɘ, ɝɚ ɝɞɟɛɑəɨɖɚɕ ɐɗɫ ɟɝɞɌəɚɎɖɔ ɐɌɞ-

ɣɔɖɌ ɝ ɚɐəɚɏɚ ɖɜɌɫ ɤɔɜɔəɚɕ 5-10 ɘɘ (ɜɔɝ. 1). 

ȷɔəɑɕɖɟ ɛɜɔɖɗɌɐɧɎɌɗɔ ɖ ɖɚɒɑ ɔ əɌɐɌɎɗɔ-

ɎɌɗɔ əɌ əɑɑ ɐɚ ɞɑɡ ɛɚɜ, ɛɚɖɌ ɚəɌ əɑ əɌɣɔəɌɗɌ 

ɛɚɗəɚɝɞɨɪ ɛɜɔɗɑɏɌɞɨ ɖ ɖɚɒɑ Ɏ ɐɔɌɛɌɓɚəɑ, ɝɚɚɞ-

ɎɑɞɝɞɎɚɎɌɎɤɑɘ ɐɗɔəɑ ɜɟɍɢɌ. ȼɌɝɝɞɚɫəɔɑ ɚɞ 

ɚɍɚɔɡ ɟɏɗɚɎ ɜɟɍɢɌ ɐɚ ɗɔəɑɕɖɔ ɐɚɗɒəɚ ɍɧɗɚ 

ɍɧɞɨ  ɜɌɎəɧɘ  ɔ  ɝɚɚɞɎɑɞɝɞɎɚɎɌɞɨ ɛɚɗɚɎɔəɑ ɐɗɔ- 
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əɧ ɝɖɌəɔɜɟɪɥɑɕ ɛɚɎɑɜɡəɚɝɞɔ ɐɌɞɣɔɖɌ, ɓɌ Ɏɧ-

ɣɑɞɚɘ ɤɔɜɔəɧ ɝɞɟɛɑəɨɖɔ ɗɔəɑɕɖɔ. Ȱɗɫ ɟɛɜɚ-

ɥɑəɔɫ ɝɚɍɗɪɐɑəɔɫ ɐɌəəɚɏɚ ɞɜɑɍɚɎɌəɔɫ əɌ ɖɚɜ-

ɛɟɝ ɐɌɞɣɔɖɌ əɌəɚɝɔɗɔ ɝɚɚɞɎɑɞɝɞɎɟɪɥɟɪ ɘɑɞɖɟ. 

Ȼɜɔ ɩɞɚɘ ɝɞɌɜɌɗɔɝɨ ɔɓɍɑɏɌɞɨ ɚɍɜɌɓɚɎɌəɔɫ ɝɖɗɌ-

ɐɚɖ (ɛɜɔ əɑɚɍɡɚɐɔɘɚɝɞɔ ɖɚɒɟ ɜɌɝɞɫɏɔɎɌɗɔ ɐɚ 

ɞɑɡ ɛɚɜ, ɛɚɖɌ ɝɖɗɌɐɖɔ əɑ ɜɌɝɛɜɌɎɗɫɗɔɝɨ). ȱɝɗɔ 

ɔɡ ɚɍɜɌɓɚɎɌəɔɫ ɔɓɍɑɒɌɞɨ ɍɧɗɚ əɑɎɚɓɘɚɒəɚ, ɓɚ-

əɟ ɝɖɗɌɐɖɔ ɠɔɖɝɔɜɚɎɌɗɔ əɌ ɛɑɜɎɚɘ ɝɜɑɓɑ, ɣɞɚ-

ɍɧ Ɏ ɛɚɝɗɑɐɟɪɥɑɘ ɍɧɗɚ Ɏɚɓɘɚɒəɚ ɎɚɝɝɚɓɐɌɞɨ 

ɔɐɑəɞɔɣəɚɑ ɛɚɗɚɒɑəɔɑ ɜɟɍɢɌ. ȹɌ ɔɓɚɍɜɌɒɑəɔɔ 

ɛɑɜɎɚɏɚ ɝɜɑɓɌ ɠɔɖɝɔɜɚɎɌɗɔ ɛɚɗɚɒɑəɔɑ ɟɏɗɚɎ 

ɜɟɍɢɌ ɔ ɞɚɣɖɔ əɌɐɌɎɗɔɎɌəɔɫ Ɏ ɝɚɚɞɎɑɞɝɞɎɔɔ ɝ 

ɘɑɞɖɌɘɔ ɗɔəɑɕɖɔ, ɛɜɔ ɝɗɑɐɟɪɥɑɘ ɝɖɌəɔɜɚɎɌ-

əɔɔ ɎɚɝɛɜɚɔɓɎɚɐɔɗɔ ɌəɌɗɚɏɔɣəɟɪ ɝɔɞɟɌɢɔɪ. 

ȾɌɖɔɘ ɚɍɜɌɓɚɘ ɐɚɝɞɔɏɌɗɚɝɨ ɝɞɌəɐɌɜɞəɚɑ ɛɚɗɚ-

ɒɑəɔɑ ɗɔəɑɕɖɔ əɌ ɛɚɎɑɜɡəɚɝɞɔ ɖɚɒɔ ɘɚɗɚɣəɚɕ 

ɒɑɗɑɓɧ. 

ȰɌɞɣɔɖ ɟɝɞɌəɌɎɗɔɎɌɗɔ ɛɑɜɛɑəɐɔɖɟɗɫɜəɚ 

ɗɔəɑɕɖɑ Ɏ ɛɚɗɚɒɑəɔɔ, ɝɚɚɞɎɑɞɝɞɎɚɎɌɎɤɑɘ əɑ-

ɚɍɡɚɐɔɘɚɕ ɑɑ ɚɞɘɑɞɖɑ ɞɌɖɔɘ ɚɍɜɌɓɚɘ, ɣɞɚɍɧ ɑɏɚ 

ɖɜɌɕ ɓɌɡɚɐɔɗ əɌ ɝɞɟɛɑəɨɖɟ ɗɔəɑɕɖɔ, ɟɛɔɜɌɫɝɨ Ɏ 

ɖɜɚɘɖɟ ɝɞɟɛɑəɨɖɔ (ɩɞɔɘ ɐɚɝɞɔɏɌɗɌɝɨ ɝɞɌəɐɌɜɞɔ-

ɓɌɢɔɫ ɛɚɗɚɒɑəɔɫ ɐɌɞɣɔɖɌ Ɏ ɛɗɚɝɖɚɝɞɔ ɝɞɟɛɑəɨ-

ɖɔ ɗɔəɑɕɖɔ). ȽɖɌəɔɜɟɪɥɟɪ ɛɚɎɑɜɡəɚɝɞɨ ɐɌɞ-

ɣɔɖɌ ɛɜɔɒɔɘɌɗɔ Ɏɛɗɚɞəɟɪ ɖ ɛɚɎɑɜɡəɚɝɞɔ ɝɞɟ-

ɛɑəɨɖɔ ɗɔəɑɕɖɔ. Ȯ ɜɑɓɟɗɨɞɌɞɑ ɎɑɜɞɔɖɌɗɨəɧɕ 

ɟɏɚɗ ɘɑɒɐɟ ɗɔəɑɕɖɚɕ ɔ ɐɌɞɣɔɖɚɘ ɝɚɝɞɌɎɗɫɗ 90Á 

(ɞ.ɑ. ɐɚɝɞɔɏɌɗɌɝɨ ɝɞɌəɐɌɜɞɔɓɌɢɔɫ ɛɚɗɚɒɑəɔɫ 

ɐɌɞɣɔɖɌ ɚɞəɚɝɔɞɑɗɨəɚ ɞɜɑɞɨɑɕ ɛɜɚɝɞɜɌəɝɞɎɑə-

əɚɕ ɚɝɔ). ȱɝɗɔ ɝɖɌəɔɜɟɪɥɌɫ ɛɚɎɑɜɡəɚɝɞɨ ɐɌɞ-

ɣɔɖɌ əɑ ɍɧɗɌ ɛɗɚɝɖɚɕ, əɑɔɓɍɑɒəɚ ɎɚɓəɔɖɌɗ 

ɜɔɝɖ ɚɞɖɗɚəɑəɔɫ ɚɞ ɐɌəəɚɏɚ ɟɏɗɌ. Ȼɚɩɞɚɘɟ ɖɚɜ-

ɜɑɖɢɔɫ ɑɏɚ ɚɝɟɥɑɝɞɎɗɫɗɌɝɨ Ɏ ɝɚɚɞɎɑɞɝɞɎɔɔ ɝ 

ɞɑɡəɔɖɚɕ çɛɜɔɢɑɗɔɎɌəɔɫè, ɔɘɔɞɔɜɟɪɥɑɕ ɞɌɖɚ-

Ɏɟɪ ɛɜɔ ɛɜɔɢɑɗɔɎɌəɔɔ ɔɓ ɝɞɜɑɗɖɚɎɚɏɚ ɚɜɟɒɔɫ, 

ɔɝɛɚɗɨɓɟɫ ɝɛɑɢɔɌɗɨəɟɪ əɌɝɌɐɖɟ əɌ ɜɟɖɚɫɞɖɟ 

ɐɌɞɣɔɖɌ, ɔɓɏɚɞɚɎɗɑəəɟɪ ɔɓ ɛɗɌɝɞɘɌɝɝɧ ɔɗɔ 

ɖɌɜɞɚəɌ ɞɚɗɥɔəɚɕ 4-6 ɘɘ (ɜɔɝ. 2; ɛɜɔ ɛɑɜɎɔɣ-

əɚɕ ɟɝɞɌəɚɎɖɑ əɌɝɌɐɖɔ ɠɔɖɝɔɜɚɎɌɗɔ ɑɑ ɛɚɗɚ-

ɒɑəɔɑ əɌ ɐɌɞɣɔɖɑ ɛɟɞɑɘ əɌəɑɝɑəɔɫ ɝɚɚɞɎɑɞ-

ɝɞɎɟɪɥɑɕ ɘɑɞɖɔ). Ȼɜɔ ɩɞɚɘ ɐɚɘɔəɔɜɟɪɥɔɕ 

ɏɗɌɓ  (ɛɜɔ  ɓɌɖɜɧɞɚɘ əɑ ɐɚɘɔəɔɜɟɪɥɑɘ)  ɜɌɝɛɚ- 

 

ȼɔɝ. 1 (Fig. 1) 

ȼɔɝ. 1.    ȽɡɑɘɌ. 

ȷɔəɑɕɖɌ ɐɗɫ ɐɔəɌɘɔɣɑɝɖɚɏɚ ȿȳ-ɝɖɌəɔɜɚɎɌəɔɫ ɜɟɍ-

ɢɌ. Ȯɔɐ ɝɍɚɖɟ. 

Fig. 1.    Scheme.  

Structure diagram of the ruler for scar dynamic US 

scanning: side view.  

 

ȼɔɝ. 2 Ɍ (Fig. 2 Ɍ) 

 

ȼɔɝ. 2 ɍ (Fig. 2 b) 

ȼɔɝ. 2.      Ȭ. ȽɡɑɘɌ ɖɚəɝɞɜɟɖɢɔɔ əɌɝɌɐɖɔ əɌ ɜɟɖɚɫɞɖɟ ȿȳ ɐɌɞɣɔɖɌ.  ȭ. ɀɚɞɚɏɜɌɠɔɫ.  

Ɍ ð  Ȯɔɐ ɝɛɑɜɑɐɔ: 1 ñ Ɏɧɜɑɓ (çɢɑɗɔɖè); 2 ñ ɚɞɎɑɜɝɞɔɑ, ɖɚəɠɔɏɟɜɌɢɔɫ ɖɚɞɚɜɚɏɚ ɝɚɚɞɎɑɞɝɞɎɟɑɞ ɠɚɜɘɑ ɝɜɑɓɌ ɜɟ-

ɖɚɫɞɖɔ ɐɌɞɣɔɖɌ (ɓɌɤɞɜɔɡɚɎɌəɚ ɝɑɜɧɘ). ȼɟɖɚɫɞɖɌ ɐɌɞɣɔɖɌ ɜɌɓɘɑɥɌɑɞɝɫ Ɏəɟɞɜɔ ɐɌəəɚɏɚ ɚɞɎɑɜɝɞɔɫ.  

ɍ ð  Ȯəɑɤəɔɕ Ɏɔɐ ɗɔəɑɕəɚɏɚ ɐɌɞɣɔɖɌ ȿȳ-ɌɛɛɌɜɌɞɌ Siemens-Acuson X150 ɝ əɌɐɑɞɚɕ əɌ əɑɏɚ əɌɝɌɐɖɚɕ. 

Fig. 2.  Ȭ. Structure diagram of the attachment for the ultrasound probe handle. Ȯ. Photo . 

Ɍ ð  Front elevation: 1 ñ notch (çsightè); 2 ñ housing (shape corresponds to the probe sli ce; shaded). The Probe 

handle is installed inside this housing.  

b ð  The linear probe for ultrasound system Siemens -Acuson X150 with the attachment.  
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ɗɌɏɌɗɝɫ əɌɐ əɑɚɍɡɚɐɔɘɚɕ ɚɞɘɑɞɖɚɕ ɗɔəɑɕɖɔ; 

ɐɌɞɣɔɖ ɟɐɑɜɒɔɎɌɗɝɫ ɜɟɖɚɕ, ɝɚɚɞɎɑɞɝɞɎɟɪɥɑɕ 

ɐɚɘɔəɔɜɟɪɥɑɘɟ ɏɗɌɓɟ, ɔ ɎɑɜɞɔɖɌɗɨəɌɫ ɛɗɚɝ-

ɖɚɝɞɨ ɎɓɚɜɌ ɝɚɎɘɑɥɌɗɌɝɨ ɝ: 1) ɐɌəəɚɕ ɘɑɞɖɚɕ 

(çɘɔɤɑəɨɪè); 2) ɘɑɞɖɚɕ ɖɚɜɚɞɖɚɕ ɝɞɚɜɚəɧ ɐɌɞ-

ɣɔɖɌ, ɚɛɜɑɐɑɗɫɪɥɑɕ ɝɞɚɜɚəɟ ɝɜɑɓɌ əɌ ɔɓɚɍɜɌ-

ɒɑəɔɔ (çɘɟɤɖɚɕè); 3) Ɏɧɜɑɓɚɘ əɌɝɌɐɖɔ (çɢɑɗɔ-

ɖɚɘè). Ȼɜɔ ɩɞɚɘ ɘɑɞɖɌ ɖɚɜɚɞɖɚɕ ɝɞɚɜɚəɧ ɐɌɞ-

ɣɔɖɌ ɐɚɗɒəɌ ɍɧɗɌ ɜɌɝɛɚɗɌɏɌɞɨɝɫ ɛɚ ɢɑəɞɜɟ Ɏɧ-

ɜɑɓɌ əɌɝɌɐɖɔ, Ɍ ɑɑ Ɏɑɜɡəɔɕ ɖɜɌɕ ð əɌ ɟɜɚɎəɑ 

Ɏɑɜɡəɑɏɚ ɖɜɌɫ əɌɝɌɐɖɔ. ȾɌɖɔɘ ɚɍɜɌɓɚɘ ɐɚɝɞɔɏɌ-

ɗɌɝɨ ɝɞɌəɐɌɜɞɔɓɌɢɔɫ ɛɚɗɚɒɑəɔɫ ɐɌɞɣɔɖɌ (ɞ.ɑ. 

ɑɏɚ ɞɜɑɡɘɑɜəɚɏɚ ɛɜɫɘɚɏɚ ɟɏɗɌ) ɚɞəɚɝɔɞɑɗɨəɚ ɛɚ-

Ɏɑɜɡəɚɝɞɔ ɔ ɖɜɌɑɎ ɗɔəɑɕɖɔ (ɜɔɝ. 3).  

ȽɞɌəɐɌɜɞɔɓɌɢɔɫ ɞɚɣɑɖ ɝɖɌəɔɜɚɎɌəɔɫ. 

ȴɓəɌɣɌɗɨəɚ ɐɌɞɣɔɖ ɟɝɞɌəɌɎɗɔɎɌɗɔ ɚɛɔ-

ɝɌəəɧɘ Ɏɧɤɑ ɚɍɜɌɓɚɘ əɌ ɗɌɞɑɜɌɗɨəɧɕ (ɔɗɔ ɝɚ-

ɚɞɎɑɞɝɞɎɟɪɥɔɕ ɘɑəɨɤɑɘɟ ɖɚɗɔɣɑɝɞɎɟ ɣɌɝɚɎ ɝɚ-

ɏɗɌɝəɚ ɢɔɠɑɜɍɗɌɞɟ ð ɛɜɔ ɛɌɜɌɌɜɑɚɗɫɜəɧɡ ɔ 

ɐɜɟɏɔɡ ɢɔɜɖɟɗɫɜəɧɡ ɜɟɍɢɌɡ) ɖɜɌɕ ɜɟɍɢɌ, ɛɑɜ-

ɛɑəɐɔɖɟɗɫɜəɚ ɛɜɫɘɚɕ, ɝɚɑɐɔəɫɪɥɑɕ ɟɏɗɧ ɜɟɍ-

ɢɌ, ɔ ɛɚɗɟɣɌɗɔ ɛɑɜɎɚɑ ɔɓɚɍɜɌɒɑəɔɑ. ȳɌɞɑɘ ɐɌɞ-

ɣɔɖ ɐɔɝɖɜɑɞəɚ ɛɑɜɑɘɑɥɌɗɔ ɝ ɤɌɏɚɘ 5 ɘɘ ɞɌɖɔɘ 

ɚɍɜɌɓɚɘ, ɣɞɚɍɧ ɑɏɚ ɝɑɜɑɐɔəɌ əɑ ɚɞɖɗɚəɫɗɌɝɨ ɚɞ 

Ɏɔɓɔɜəɚɕ ɛɜɫɘɚɕ, ɔ ɛɚɗɟɣɌɗɔ ɝɗɑɐɟɪɥɔɑ ɔɓɚɍ-

ɜɌɒɑəɔɫ ɐɚ ɛɜɚɞɔɎɚɛɚɗɚɒəɚɏɚ ɟɏɗɌ ɜɟɍɢɌ. Ȯɧ-

ɍɚɜ ɤɌɏɌ ɝɘɑɥɑəɔɫ ɍɧɗ ɚɍɟɝɗɚɎɗɑə ɖɌɖ ɤɔɜɔ-

əɚɕ ȿȳ ɛɟɣɖɌ, ɖɚɞɚɜɌɫ, ɖɌɖ ɔɓɎɑɝɞəɚ, ɛɜɔɍɗɔɓɔ-

ɞɑɗɨəɚ ɝɚɚɞɎɑɞɝɞɎɟɑɞ ɤɔɜɔəɑ ɝɖɌəɔɜɟɪɥɑɕ ɛɚ-

Ɏɑɜɡəɚɝɞɔ ɐɌɞɣɔɖɌ [8], ɞɌɖ ɔ ɛɜɑɐɛɚɗɌɏɌɑɘɚɕ 

ɝɗɚɒəɚɝɞɨɪ ɞɚɣəɚɏɚ ɛɚɓɔɢɔɚəɔɜɚɎɌəɔɫ ɐɌɞɣɔ-

ɖɌ ɛɜɔ ɛɚɝɗɑɐɟɪɥɔɡ ɐɔəɌɘɔɣɑɝɖɔɡ ɝɖɌəɔɜɚɎɌ-

əɔɫɡ ɝ ɘɑəɨɤɑɕ ɤɔɜɔəɚɕ ɤɌɏɌ. Ȼɚɗɟɣɑəəɧɑ 

ɔɓɚɍɜɌɒɑəɔɫ ɝɚɡɜɌəɫɗɔ, ɛɜɑɐɎɌɜɔɞɑɗɨəɚ ɛɚɝɗɑ-

ɐɚɎɌɞɑɗɨəɧɘɔ ɣɔɝɗɌɘɔ (əɌɣɔəɌɫ ɝ 1), ɛɜɚɘɌɜ-

ɖɔɜɚɎɌɎ ɔɡ ɛɚɗɚɒɑəɔɑ ɛɜɫɘɚ əɌ ɝɚɡɜɌəɫɑɘɚɘ 

ɔɓɚɍɜɌɒɑəɔɔ ɝɜɑɓɌ. Ȼɜɔ əɑɎɚɓɘɚɒəɚɝɞɔ ɟɝɞɌ-

əɚɎɖɔ ɐɌɞɣɔɖɌ Ɏ ɝɚɚɞɎɑɞɝɞɎɔɔ ɝ əɑɚɍɡɚɐɔɘɚɕ 

ɚɞɘɑɞɖɚɕ ɤɖɌɗɧ ɗɔəɑɕɖɔ ɐɌəəɧɕ ɝɜɑɓ ɗɔɍɚ 

ɛɜɚɛɟɝɖɌɗɔ, ɗɔɍɚ ɎɧɍɔɜɌɗɔ əɌɔɍɚɗɑɑ ɍɗɔɓɖɚɑ ɖ 

ɐɌəəɚɕ ɚɞɘɑɞɖɑ ɛɚɗɚɒɑəɔɑ ɔ ɠɔɖɝɔɜɚɎɌɗɔ ɛɚ-

ɗɚɒɑəɔɑ ɝɜɑɓɌ Ɏ Ɏɔɐɑ ɛɜɔɘɑɣɌəɔɫ əɌ ɝɚɡɜɌəɫɑ-

ɘɚɘ ɑɏɚ ɔɓɚɍɜɌɒɑəɔɔ. ȴɓɚɍɜɌɒɑəɔɑ ɝɗɑɐɟɪɥɑɏɚ 

ɝɜɑɓɌ ɛɚɗɟɣɌɗɔ əɌ ɜɌɝɝɞɚɫəɔɔ 5 ɘɘ ɚɞ ɚɒɔɐɌɑ-

ɘɚɏɚ (əɑ ɠɌɖɞɔɣɑɝɖɚɏɚ) ɛɚɗɚɒɑəɔɫ ɛɜɑɐɧɐɟɥɑ-

ɏɚ ɝɜɑɓɌ (ɞ.ɑ. ɛɜɔ ɝɘɑɥɑəɔɔ ɝɜɑɓɌ ɜɌɝɝɞɚɫəɔɑ 

ɘɑɒɐɟ əɔɘ ɔ ɝɗɑɐɟɪɥɔɘ ɝɜɑɓɚɘ ɘɚɏɗɚ ɍɧɞɨ ɘɑ-

əɑɑ 5 ɘɘ) (ɜɔɝ. 4). 

ȽɞɌəɐɌɜɞɔɓɌɢɔɫ ɛɌɜɌɘɑɞɜɚɎ ɝɑɜɚɕ ɤɖɌ-

ɗɧ ɔɓɚɍɜɌɒɑəɔɫ. 

ɉɞɚ ɐɚɝɞɔɏɌɗɚɝɨ ɝɖɌəɔɜɚɎɌəɔɑɘ Ɏ ɜɌɓɗɔɣ-

əɧɡ Ɏɜɑɘɑəəɧɡ ɞɚɣɖɌɡ ɛɜɔ ɔɐɑəɞɔɣəɧɡ ɛɌɜɌ-

ɘɑɞɜɌɡ ɔ əɌɝɞɜɚɕɖɌɡ ɌɛɛɌɜɌɞɌ, Ɏɗɔɫɪɥɔɡ əɌ 

ɡɌɜɌɖɞɑɜɔɝɞɔɖɔ ɝɑɜɚɕ ɤɖɌɗɧ ɔɓɚɍɜɌɒɑəɔɫ: 1) 

ɐɌɞɣɔɖɌ, əɌɝɌɐɖɔ əɌ əɑɏɚ ɔ ɌɛɛɌɜɌɞɌ; 2) ɚɍɥɑɏɚ 

ɔ ɛɚɝɗɚɕəɚɏɚ ɟɝɔɗɑəɔɫ ɛɜɔɍɚɜɌ; 3) əɌɝɞɜɚɑɖ ɛɚ-

ɝɞɚɍɜɌɍɚɞɖɔ ɔɓɚɍɜɌɒɑəɔɫ (ɖɜɔɎɧɡ ɖɚɜɜɑɖɢɔɔ 

ɏɔɝɞɚɏɜɌɘɘɧ ɝɑɜɚɕ ɤɖɌɗɧ ɔ ɞ.ɐ.); 4) ɏɗɟɍɔəɧ 

ɠɚɖɟɝɌ. ȽɚɚɞɎɑɞɝɞɎɟɪɥɔɑ ɐɌəəɧɑ ɠɔɖɝɔɜɚɎɌɗɔ 

əɌ ɔɓɚɍɜɌɒɑəɔɔ ɛɑɜɎɚɏɚ ɝɜɑɓɌ Ɏ ɛɜɚɢɑɝɝɑ ɛɑɜ-

Ɏɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ. 

Ȱɗɫ ɐɚɝɞɔɒɑəɔɫ ɘɌɖɝɔɘɌɗɨəɚɕ ɝɞɌəɐɌɜ-

ɞɔɓɌɢɔɔ ɜɑɖɚɘɑəɐɚɎɌɗɚɝɨ Ɏɧɛɚɗəɫɞɨ ɐɔəɌɘɔ-

ɣɑɝɖɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɚɐəɔɘ ɔ ɞɑɘ ɒɑ ɝɛɑɢɔɌɗɔ-

ɝɞɚɘ. ȸɑəɝɞɜɟɔɜɟɪɥɔɘ ɛɌɢɔɑəɞɖɌɘ ɐɔəɌɘɔɣɑ-

ɝɖɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ Ɏɧɛɚɗəɫɗɔ Ɏ ɚɐəɚɕ ɔ ɞɚɕ ɒɑ 

ɠɌɓɑ ɘɑəɝɞɜɟɌɗɨəɚɏɚ ɢɔɖɗɌ. 

ȺɢɑəɖɌ ɟɏɗɚɎɚɕ ɛɚɏɜɑɤəɚɝɞɔ ɛɚɓɔɢɔɚəɔ-

ɜɚɎɌəɔɫ ɐɌɞɣɔɖɌ. 

Ƚ ɢɑɗɨɪ ɖɚɗɔɣɑɝɞɎɑəəɚɕ ɡɌɜɌɖɞɑɜɔɝɞɔɖɔ 

ɛɚɏɜɑɤəɚɝɞɔ ɛɜɔ ɔɝɛɚɗɨɓɚɎɌəɔɔ ɚɛɔɝɌəəɚɕ ɘɑ-

ɞɚɐɔɖɔ çɛɜɔɢɑɗɔɎɌəɔɫè ɍɧɗɔ Ɏɧɛɚɗəɑəɧ ɩɖɝɛɑ-

ɜɔɘɑəɞɧ ɝ ɛɜɔɎɗɑɣɑəɔɑɘ ɛɫɞɔ ɝɑɜɞɔɠɔɢɔɜɚ-

ɎɌəəɧɡ ɝɛɑɢɔɌɗɔɝɞɚɎ Ɏ ɚɍɗɌɝɞɔ ȿȳȴ, ɔɘɑɪɥɔɡ 

ɚɛɧɞ ɔɝɝɗɑɐɚɎɌəɔɫ ɘɚɗɚɣəɧɡ ɒɑɗɑɓ (ȸȲ) Ɏ ɞɑ-

ɣɑəɔɑ əɑ ɘɑəɑɑ 3 ɗɑɞ. Ȱɗɫ ɩɖɝɛɑɜɔɘɑəɞɚɎ ɔɝ-

ɛɚɗɨɓɚɎɌɗɔ ɏɚɜɔɓɚəɞɌɗɨəɚ ɜɌɝɛɚɗɚɒɑəəɟɪ ɛɗɌ-

ɝɞɔəɟ ɞɚɗɥɔəɚɕ 4 ɝɘ, ɔɓɏɚɞɚɎɗɑəəɟɪ ɔɓ ɘɫɏɖɚɏɚ 

ɛɗɌɝɞɔɖɌ, ɛɜɔɍɗɔɓɔɞɑɗɨəɚ ɝɚɚɞɎɑɞɝɞɎɟɪɥɑɏɚ ɛɚ 

ɖɚəɝɔɝɞɑəɢɔɔ ɞɖɌəɔ ȸȲ. ȹɌ əɑɑ ɟɖɗɌɐɧɎɌɗɔ 

ɗɔəɑɕɖɟ   ɔ    ɔɘɔɞɔɜɚɎɌɗɔ    ɛɚɓɔɢɔɚəɔɜɚɎɌəɔɑ  

 

ȼɔɝ. 3 (Fig. 3) 

ȼɔɝ. 3.    ȽɡɑɘɌ. 

ȸɑɞɚɐɔɖɔ çɛɜɔɢɑɗɔɎɌəɔɫè: 1 ð Ɏɧɜɑɓ əɌɝɌɐɖɔ (ɣɑɜ-

əɧɕ); 2 ð ɘɑɞɖɌ ɖɚɜɛɟɝɌ ɐɌɞɣɔɖɌ (ɖɜɌɝəɌɫ); 3 ð əɑ-

ɚɍɡɚɐɔɘɌɫ ɚɞɘɑɞɖɌ ɗɔəɑɕɖɔ (ɝɔəɫɫ). ȸɑɞɖɌ 2 ɐɚɗɒ-

əɌ ɜɌɝɛɚɗɌɏɌɞɨɝɫ Ɏ ɝɑɜɑɐɔəɑ ɎɧɜɑɓɌ əɌɝɌɐɖɔ 1, 

Ɏɑɜɡəɫɫ ɑɑ ɏɜɌəɔɢɌ ɐɚɗɒəɌ ɜɌɝɛɚɗɌɏɌɞɨɝɫ əɌ 

ɟɜɚɎəɑ Ɏɑɜɡəɑɕ ɏɜɌəɔɢɧ əɌɝɌɐɖɔ. ȺɞɘɑɞɖɌ ɗɔəɑɕɖɔ 

3 ɐɚɗɒəɌ ɜɌɝɛɚɗɌɏɌɞɨɝɫ ɛɚ ɢɑəɞɜɟ ɘɑɞɖɔ ɖɚɜɛɟɝɌ 

ɐɌɞɣɔɖɌ 2 ɔ ɎɧɜɑɓɌ əɌɝɌɐɖɔ 1, Ɍ ɞɌɖɒɑ ɛɌɜɌɗɗɑɗɨəɚ 

ɍɚɖɚɎɧɘ ɝɞɑəɖɌɘ ɎɧɜɑɓɌ əɌɝɌɐɖɔ.  

Fig. 3.    Scheme . 

Schematic diagram of the çaimingè procedure: 1 ñ 

notch of the US probe attachment (black); 2 ñ mark of 

the probe case (red); 3 ñ desired  mark of the ruler 

(blue). Mark 2 must be located in the middle point of 

the attachment notch 1; the upper border of the mark 

2 must be parallel to the upper border of the attac h-

ment. Ruler mark 3 should be in the middle point of 

both probe case mark 2 and  attachment mark 1; ruler 

mark 3 should also be parallel to the lateral walls of 

the attachment notch.  
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ɐɌɞɣɔɖɌ. Ȼɚɝɗɑ ɚɝɎɚɑəɔɫ ɝɛɑɢɔɌɗɔɝɞɌɘɔ ɘɑɞɚ-

ɐɔɖɔ ɐɔəɌɘɔɣɑɝɖɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɛɜɚɔɓɎɚɐɔɗɔ 

ɠɚɞɚɏɜɌɠɔɜɚɎɌəɔɑ ɛɚɗɚɒɑəɔɫ ɐɌɞɣɔɖɌ ɝ ɛɚɘɚ-

ɥɨɪ ɏɚɜɔɓɚəɞɌɗɨəɚ, ɛɌɜɌɗɗɑɗɨəɚ ɛɗɚɝɖɚɝɞɔ ɗɔ-

əɑɕɖɔ (ɐɗɫ ɚɢɑəɖɔ ɟɏɗɚɎɚɏɚ ɝɘɑɥɑəɔɫ ɚɞəɚɝɔ-

ɞɑɗɨəɚ ɗɔəɑɕɖɔ) ɔ ɎɑɜɞɔɖɌɗɨəɚ (ɐɗɫ ɚɢɑəɖɔ ɟɏ-

ɗɚɎɚɏɚ ɝɘɑɥɑəɔɫ ɚɞəɚɝɔɞɑɗɨəɚ ɎɑɜɞɔɖɌɗɔ) ɜɌɝ-

ɛɚɗɚɒɑəəɚɏɚ ɠɚɞɚɌɛɛɌɜɌɞɌ, ɠɔɖɝɔɜɚɎɌəəɚɏɚ Ɏ 

ɝɞɌəɐɌɜɞəɚɘ ɛɚɗɚɒɑəɔɔ əɌ ɤɞɌɞɔɎɑ. Ȼɚ ɐɌə-

əɧɘ ɠɚɞɚɏɜɌɠɔɫɘ ɚɢɑəɔɎɌɗɔ ɎɌɜɔɌɢɔɔ ɛɗɚɝ-

ɖɔɡ ɟɏɗɚɎ: 1) ɘɑɒɐɟ ɛɗɚɝɖɚɝɞɨɪ ɢɑəɞɜɌɗɨəɚɏɚ 

ɤɎɌ ɛɚɗɚɎɔə ɖɚɜɛɟɝɌ ɐɌɞɣɔɖɌ ɔ ɖɜɌɑɘ ɗɔəɑɕɖɔ, 

ɛɜɔəɌɐɗɑɒɌɥɑɏɚ ɛɗɚɝɖɚɝɞɔ ɗɔəɑɕɖɔ (ɟɏɗɌ Ȭ) ɔ 

2) ɘɑɒɐɟ ɛɗɚɝɖɚɝɞɨɪ ɢɑəɞɜɌɗɨəɚɏɚ ɤɎɌ ɛɚɗɚɎɔə 

ɖɚɜɛɟɝɌ ɐɌɞɣɔɖɌ ɔ ɎɑɜɞɔɖɌɗɨɪ (ɖɚəɞɜɚɗɔɜɚ-

ɎɌɎɤɑɕɝɫ ɝ ɛɚɘɚɥɨɪ ɓɌɠɔɖɝɔɜɚɎɌəəɚɏɚ əɌ ɞɚɘ 

ɒɑ ɤɞɌɞɔɎɑ ɚɞɎɑɝɌ ð ɟɏɗɌ Ȯ). Ȯɝɑ ɟɏɗɧ ɔɓɘɑɜɫɗɔ 

əɌ ɠɚɞɚɏɜɌɠɔɫɡ ɞɜɌəɝɛɚɜɞɔɜɚɘ. Ȯɝɑɏɚ ɍɧɗɚ 

Ɏɧɛɚɗəɑəɚ ɛɚ 50 ɩɖɝɛɑɜɔɘɑəɞɚɎ ɝ ɟɣɌɝɞɔɑɘ 

ɖɌɒɐɚɏɚ ɝɛɑɢɔɌɗɔɝɞɌ.  

ȶɚɗɔɣɑɝɞɎɑəəɧɕ ɌəɌɗɔɓ.  

Ȯ ɛɜɚɢɑɝɝɑ ɛɚɝɗɑɐɟɪɥɑɏɚ ɜɌɓɎɔɞɔɫ ɘɑɞɚ-

ɐɔɖɔ, ɝ ɢɑɗɨɪ ɛɚɎɧɤɑəɔɫ ɞɚɣəɚɝɞɔ ɝɜɌɎəɑəɔɫ 

ɔɓɚɍɜɌɒɑəɔɕ ɏɔɛɚɩɡɚɏɑəəɚɏɚ ɜɟɍɢɌ Ɏ ɐɔəɌɘɔɖɑ 

ɔ ɛɚɗɟɣɑəɔɫ ɖɚɗɔɣɑɝɞɎɑəəɧɡ ɑɏɚ ɛɌɜɌɘɑɞɜɚɎ, 

əɌɘɔ ɍɧɗ ɜɌɓɜɌɍɚɞɌə ɛɜɚɏɜɌɘɘəɧɕ ɛɌɖɑɞ çScar 

Comparison 1.0è, ɛɚɓɎɚɗɫɎɤɔɕ ɌɎɞɚɘɌɞɔɣɑɝɖɔɕ 

ɜɌɝɣɑɞ ɝɗɑɐɟɪɥɔɡ ɛɌɜɌɘɑɞɜɚɎ ɜɟɍɢɌ ɛɚɝɗɑ ɜɟɣ-

əɚɏɚ ɚɛɜɑɐɑɗɑəɔɫ ɑɏɚ ɖɚəɞɟɜɌ əɌ ɝɜɌɎəɔɎɌɑɘɧɡ 

ɔɓɚɍɜɌɒɑəɔɫɡ (ɜɔɝ. 5). 

Å ȰɗɔəɌ ɖɚəɞɟɜɌ (L, Ɏ ɛɔɖɝɑɗɌɡ): ɚɞɜɌɒɌɑɞ 

ɖɌɖ ɜɌɓɘɑɜ Ɏɧɐɑɗɑəəɚɕ ɓɚəɧ ɜɟɍɢɌ, ɞɌɖ ɔ ɝɞɑ-

ɛɑəɨ ɜɚɎəɚɝɞɔ ɑɏɚ ɖɚəɞɟɜɌ. 

Å Ⱥɞəɚɤɑəɔɑ Ɏɧɝɚɞɧ ɖ ɤɔɜɔəɑ ɖɚəɞɟɜɌ 

(H/W, ɍɑɓɜɌɓɘɑɜəɌɫ ɎɑɗɔɣɔəɌ): ɚɞɜɌɒɌɑɞ ɍɗɔ-

ɓɚɝɞɨ ɖɚəɞɟɜɌ ɖ ɚɖɜɟɒəɚɝɞɔ ɔ ɜɌɝɛɚɗɚɒɑəɔɑ ɑɑ 

ɐɗɔəəɚɕ ɚɝɔ (ɓəɌɣɑəɔɫ >1 ð ɎɑɜɞɔɖɌɗɨəɚɑ, <1 ð 

ɏɚɜɔɓɚəɞɌɗɨəɚɑ).  

Å ȻɗɚɥɌɐɨ ɠɔɏɟɜɧ, ɚɏɜɌəɔɣɑəəɚɕ ɖɚəɞɟ-

ɜɚɘ (S, Ɏ ɛɔɖɝɑɗɌɡ): ɚɞɜɌɒɌɑɞ ɜɌɓɘɑɜ Ɏɧɐɑɗɑə-

əɚɕ ɓɚəɧ. 

Å Ⱥɞəɚɤɑəɔɑ ɛɗɚɥɌɐɔ ɠɔɏɟɜɧ ɖ ɐɗɔəɑ 

ɖɚəɞɟɜɌ (S/L, Ɏ ɛɔɖɝɑɗɌɡ): ɛɚɓɎɚɗɫɑɞ ɎɧɫɎɔɞɨ 

ɟɝɗɚɒəɑəɔɑ ɖɚəɞɟɜɌ ɜɟɍɢɌ, ɚɍɟɝɗɚɎɗɑəəɚɑ, 

əɌɛɜɔɘɑɜ, ɛɚɫɎɗɑəɔɑɘ Ɏ əɑɘ ɐɚɛɚɗəɔɞɑɗɨəɧɡ 

ɚɍɜɌɓɚɎɌəɔɕ, ɖɚɞɚɜɚɑ əɑ ɛɜɔɎɑɗɚ ɑɥɑ ɖ ɓəɌɣɔ-

ɘɚɘɟ ɔɓɘɑəɑəɔɪ ɐɜɟɏɔɡ ɜɌɝɝɣɔɞɧɎɌɑɘɧɡ ɛɌ-

ɜɌɘɑɞɜɚɎ.  

Å Ⱥɞəɚɤɑəɔɫ (div) Ɏɝɑɡ ɟɖɌɓɌəəɧɡ ɛɌɜɌ-

ɘɑɞɜɚɎ ɐɗɫ ɔɝɡɚɐəɚɏɚ ɔ ɛɚɝɗɑɐɟɪɥɑɏɚ ɔɓɚɍɜɌ-

ɒɑəɔɕ (Ɍɍɝɚɗɪɞəɧɑ ɔ Ɏ ɛɜɚɢɑəɞɌɡ). 

Ȼɚɝɗɑ ɔɝɞɑɣɑəɔɫ ɔəɞɑɜɎɌɗɌ əɌɍɗɪɐɑəɔɫ 

ɚɛɔɝɌəəɟɪ Ɏɧɤɑ ɛɜɚɢɑɐɟɜɟ ɝɖɌəɔɜɚɎɌəɔɫ ɜɟɍ-

ɢɌ ɛɚɎɞɚɜɫɗɔ, ɔ əɚɎɧɑ ɔɓɚɍɜɌɒɑəɔɫ, ɛɚɗɟɣɑə-

əɧɑ Ɏ ɞɑɡ ɒɑ ɞɚɣɖɌɡ, ɝɜɌɎəɔɎɌɗɔ ɝɚ ɝɞɌɜɧɘɔ 

(ɛɜɔ əɌɗɔɣɔɔ ɍɚɗɑɑ ɐɎɟɡ ɝɑɜɔɕ əɌɍɗɪɐɑəɔɕ ð ɝ 

ɛɑɜɎɧɘɔ, ɛɚɗɟɣɑəəɧɘɔ Ɏ əɌɣɌɗɑ əɌɍɗɪɐɑəɔɫ) 

ɎɔɓɟɌɗɨəɚ ɔ ɛɟɞɑɘ ɔɓɘɑɜɑəɔɕ. ȼɌɓɗɔɣɔɫ ɜɌɓɘɑ-

ɜɚɎ ɘɑəɑɑ 3 ɘɘ əɑ ɝɣɔɞɌɗɔ ɓɌ ɐɔəɌɘɔɖɟ.  

Ȼɚɝɖɚɗɨɖɟ Ɏ ɛɜɚɢɑɝɝɑ ɩɖɝɛɑɜɔɘɑəɞɚɎ ɩɘ-

ɛɔɜɔɣɑɝɖɔ ɍɧɗɚ ɛɚɖɌɓɌəɚ, ɣɞɚ ɛɜɔ ɚɞɝɟɞɝɞɎɔɔ 

ɐɔəɌɘɔɖɔ ɝɚ ɝɞɚɜɚəɧ ɜɟɍɢɌ ɚɞəɚɤɑəɔɫ Ɏɝɑɡ 

ɛɑɜɑɣɔɝɗɑəəɧɡ ɛɌɜɌɘɑɞɜɚɎ əɑ ɛɜɑɎɧɤɌɪɞ 15%, 

ɐɌəəɚɑ ɛɚɏɜɌəɔɣəɚɑ ɓəɌɣɑəɔɑ ɛɜɑɐɗɌɏɌɑɞɝɫ ɔɝ-

ɛɚɗɨɓɚɎɌɞɨ ɐɗɫ ɎɧɫɎɗɑəɔɫ ɝɗɟɣɌɑɎ ɛɚɐɚɓɜɑəɔɫ 

əɌ ɓɗɚɖɌɣɑɝɞɎɑəəɟɪ ɞɜɌəɝɠɚɜɘɌɢɔɪ ɜɟɍɢɚɎ 

ȸȲ ɛɚ ɐɌəəɧɘ ɐɔəɌɘɔɣɑɝɖɚɏɚ ȿȳȴ. 

ȼɑɓɟɗɨɞɌɞɧ. 

 

ȼɔɝ. 4 (Fig. 4) 

ȼɔɝ. 4.      ȽɡɑɘɌ. 

ȸɑɞɚɐɔɖɌ ɝɖɌəɔɜɚɎɌəɔɫ ɜɟɍɢɌ ɛɜɔ ɐɔəɌɘɔɣɑɝɖɚɕ ɩɡɚɏɜɌɠɔɔ: 1 ð ɞɚɣɖɌ əɌɣɌɗɌ ɝɖɌəɔɜɚɎɌəɔɫ; 2 ð ɤɌɏ ɝɖɌ-

əɔɜɚɎɌəɔɫ (5 ɘɘ); 3 ð ɞɚɣɖɌ ɓɌɎɑɜɤɑəɔɫ ɝɖɌəɔɜɚɎɌəɔɫ; 4 ð ɜɟɍɑɢ; 5 ð ɐɌɞɣɔɖ; 6 ð ɗɔəɑɕɖɌ. ȺɛɔɝɌəɔɑ ɝɘ. Ɏ 

ɞɑɖɝɞɑ. 

Fig. 4.   Scheme . 

Schemati c diagram of scar dynamic ultrasound scanning: 1 ñ starting point; 2 ñ scanning interval (5 mm); 3 ñ 

end point; 4 ñ scar; 5 ñ probe; 6 ñ ruler. The description is given in the text.  
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ȺɢɑəɖɌ ɟɏɗɚɎɚɕ ɛɚɏɜɑɤəɚɝɞɔ ɛɚɓɔɢɔɚəɔ-

ɜɚɎɌəɔɫ ɐɌɞɣɔɖɌ.  

ȿ Ɏɝɑɡ ɛɫɞɔ ɝɛɑɢɔɌɗɔɝɞɚɎ ɍɧɗɔ ɛɚɗɟɣɑəɧ 

ɌəɌɗɚɏɔɣəɧɑ ɜɑɓɟɗɨɞɌɞɧ (ɜ>0,05; n=250): ɜɌɓ-

ɘɌɡ ɎɌɜɔɌɢɔɔ ɏɚɜɔɓɚəɞɌɗɨəɚɏɚ ɟɏɗɌ ɘɑɒɐɟ ɐɌɞ-

ɣɔɖɚɘ ɔ ɖɜɌɑɘ ɗɔəɑɕɖɔ (ɟɏɗɌ Ȭ) ɝɚɝɞɌɎɔɗ (-1Á; 

+1Á, ɞ.ɑ. 2Á); ɜɌɓɘɌɡ ɎɌɜɔɌɢɔɔ ɟɏɗɌ ɘɑɒɐɟ ɐɌɞ-

ɣɔɖɚɘ ɔ ɎɑɜɞɔɖɌɗɨɪ (ɟɏɗɌ Ȯ) ɝɚɝɞɌɎɔɗ (-1Á; +1Á, 

ɞ.ɑ. 2Á). ȰɌəəɌɫ ɘɌɖɝɔɘɌɗɨəɌɫ ɛɚɏɜɑɤəɚɝɞɨ ɛɚ-

ɓɔɢɔɚəɔɜɚɎɌəɔɫ ɍɧɗɌ ɜɌɝɢɑəɑəɌ ɖɌɖ ɛɜɔɑɘɗɑ-

ɘɌɫ. 

ȼɑɓɟɗɨɞɌɞɧ ɔɝɛɚɗɨɓɚɎɌəɔɫ ɘɑɞɚɐɔɖɔ ɐɔ-

əɌɘɔɣɑɝɖɚɏɚ ɝɖɌəɔɜɚɎɌəɔɫ. 

ȯɔɛɑɜɩɡɚɏɑəəɧɕ ɜɟɍɑɢ.  

Ȯ 89,7% ɝɗɟɣɌɑɎ (236 ɛɌɢɔɑəɞɚɖ) ɛɚɝɗɑ-

ɚɛɑɜɌɢɔɚəəɧɕ ɜɟɍɑɢ ɛɌɜɑəɡɔɘɧ ɘɚɗɚɣəɚɕ ɒɑ-

ɗɑɓɧ (ȸȲ) ɔɘɑɗ Ɏɧɝɚɖɟɪ ɩɡɚɏɑəəɚɝɞɨ, ɣɞɚ ɛɚɓ-

Ɏɚɗɫɗɚ ɝɜɌɎəɔɞɑɗɨəɚ ɗɑɏɖɚ ɎɔɓɟɌɗɔɓɔɜɚɎɌɞɨ  əɌ  

 

ȼɔɝ. 5 (Fig. 5) 

ȼɔɝ. 5.   Ȯəɑɤəɔɕ Ɏɔɐ ɚɖəɌ ɛɜɚɏɜɌɘɘəɚɏɚ ɛɌɖɑɞɌ çScar Comparison 1.0è (Ɏɑɜɡəɔɕ ɜɫɐ) ɔ ɛɜɔɘɑɜ 

ɜɑɓɟɗɨɞɌɞɌ ɌəɌɗɔɓɌ (əɔɒəɔɕ ɜɫɐ). 

Fig. 5.    Screen shot of Scar Comparison 1.0 software (upper row) and the sa mple of its output (lower 

row).  
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ɩɞɚɘ ɠɚəɑ ɏɔɛɚɩɡɚɏɑəəɧɑ ɚɍɜɌɓɚɎɌəɔɫ, ɡɌɜɌɖ-

ɞɑɜəɧɑ ɐɗɫ ɚɣɌɏɚɎ ɓɗɚɖɌɣɑɝɞɎɑəəɚɏɚ ɜɚɝɞɌ. ɉɞɚ, 

ɖɌɖ ɛɜɌɎɔɗɚ, əɑ ɞɜɑɍɚɎɌɗɚ ɔɝɛɚɗɨɓɚɎɌəɔɫ ɖɌ-

ɖɔɡ-ɗɔɍɚ ɐɚɛɚɗəɔɞɑɗɨəɧɡ ɘɑɞɚɐɔɖ ɐɗɫ ɔɝɝɗɑɐɚ-

ɎɌəɔɫ ɓɚəɧ ɜɟɍɢɌ, ɚɐəɌɖɚ əɑɚɍɡɚɐɔɘɚ ɍɧɗɚ 

ɞɌɖɒɑ ɟɣɔɞɧɎɌɞɨ ɔ ɚɝɚɍɑəəɚɝɞɔ ɚɖɜɟɒɌɪɥɑɕ 

ɛɌɜɑəɡɔɘɧ, Ɏ ɣɌɝɞəɚɝɞɔ, ɝəɔɒɑəɔɑ ɣɟɎɝɞɎɔ-

ɞɑɗɨəɚɝɞɔ ȿȳȴ Ɏ ɒɔɜɚɎɚɕ ɔ ɒɑɗɑɓɔɝɞɚɕ ɛɌɜɑə-

ɡɔɘɑ (ɐɚ 50% ɔ 50% ɝɚɚɞɎɑɞɝɞɎɑəəɚ, Ɏ ɛɑɜɎɚɘ 

ɝɗɟɣɌɑ ð ɎɎɔɐɟ ɑɑ ɚɞəɚɝɔɞɑɗɨəɚ əɔɓɖɚɕ ɩɡɚɏɑə-

əɚɝɞɔ, Ɏ ɜɑɓɟɗɨɞɌɞɑ ɏɔɛɚɩɡɚɏɑəəɧɑ ɓɗɚɖɌɣɑ-

ɝɞɎɑəəɧɑ ɚɣɌɏɔ ɘɚɏɟɞ ɝɗɔɎɌɞɨɝɫ ɝ əɑɕ, əɑ ɚɛɜɑ-

ɐɑɗɫɫɝɨ, Ɏɚ Ɏɞɚɜɚɘ ð ɚəɌ ɡɌɜɌɖɞɑɜɔɓɟɑɞɝɫ ɓəɌ-

ɣɔɞɑɗɨəɚɕ əɑɚɐəɚɜɚɐəɚɝɞɨɪ ɎɎɔɐɟ əɌɗɔɣɔɫ ɣɌ-

ɝɞɧɡ ɣɑɜɑɐɟɪɥɔɡɝɫ ɚɖɜɟɏɗɧɡ ɏɔɛɚ- ɔ ɛɑɞɗɑɎɔɐ-

əɧɡ ɏɔɛɑɜɩɡɚɏɑəəɧɡ ɝɞɜɟɖɞɟɜ əɑɍɚɗɨɤɚɏɚ ɜɌɓ-

ɘɑɜɌ). ɉɞɚ ɍɧɗɚ ɚɝɚɍɑəəɚ ɌɖɞɟɌɗɨəɧɘ Ɏ ɐɔɌɏəɚ-

ɝɞɔɖɑ ɚɍɜɌɓɚɎɌəɔɕ ɜɌɓɘɑɜɚɘ əɑ ɍɚɗɑɑ 10 ɘɘ. 

ȯɔɛɚɩɡɚɏɑəəɧɕ ɜɟɍɑɢ. 

 Ȯ 10,3% ɝɗɟɣɌɑɎ (ɟ ɚɝɞɌɗɨəɧɡ 27 ɛɌɢɔɑə-

ɞɚɖ), ɛɚ ɘɑɜɑ ɐɌɗɨəɑɕɤɑɏɚ ɠɔɍɜɚɓɔɜɚɎɌəɔɫ ɔ 

ɚɍɧɓɎɑɝɞɎɗɑəɔɫ ɜɟɍɢɌ, Ɏ ɜɑɓɟɗɨɞɌɞɑ ɎɧɜɌɒɑə-

əɚɏɚ ɓɌɞɟɡɌəɔɫ ɟɗɨɞɜɌɓɎɟɖɌ ɛɜɚɔɝɡɚɐɔɗɚ ɝəɔ-

ɒɑəɔɑ ɑɏɚ ɩɡɚɏɑəəɚɝɞɔ (ɜɔɝ. 6). ȶɜɚɘɑ ɞɚɏɚ, 

əɔɓɖɚɕ ɩɡɚɏɑəəɚɝɞɨɪ ɡɌɜɌɖɞɑɜɔɓɚɎɌɗɌɝɨ ɏɜɌəɟ-

ɗɫɢɔɚəəɌɫ ɞɖɌəɨ. ɉɡɚɏɑəəɚɝɞɨ ɜɟɍɢɚɎɧɡ ɞɖɌəɑɕ 

Ɏ ɐɌəəɚɕ ɝɔɞɟɌɢɔɔ ɛɜɔɍɗɔɓɔɞɑɗɨəɚ ɝɚɚɞɎɑɞ-

ɝɞɎɟɑɞ ɩɡɚɏɑəəɚɝɞɔ ɞɔɛɔɣəɧɡ ȼȸȲ, Ɍ ɐɑɠɚɜɘɌ-

ɢɔɫ ɝɞɌəɚɎɔɞɝɫ ɚɣɑɎɔɐəɚɕ ɞɚɗɨɖɚ ɛɜɔ ɐɚɝɞɔɒɑ-

əɔɔ ɚɛɟɡɚɗɨɪ ɍɚɗɨɤɔɡ ɜɌɓɘɑɜɚɎ, ɛɚɩɞɚɘɟ Ɏ 

ɐɌəəɚɕ ɝɔɞɟɌɢɔɔ Ɏɚɓɘɚɒəɚɝɞɔ ȿȳȴ ɍɧɗɔ Ɏɑɝɨ-

ɘɌ ɚɏɜɌəɔɣɑəɧ (ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ð 50%), ɜɌɎəɚ 

ɖɌɖ ɔ Ɏɚɓɘɚɒəɚɝɞɔ ɖɗɔəɔɣɑɝɖɚɏɚ ɚɍɝɗɑɐɚɎɌəɔɫ 

ɔ ɘɌɘɘɚɏɜɌɠɔɔ.  

Ȼɚɩɞɚɘɟ Ɏ ɞɌɖɔɡ ɝɗɟɣɌɫɡ ɔ ɔɝɛɚɗɨɓɚɎɌɗɌɝɨ 

ɘɑɞɚɐɔɖɌ ɐɔəɌɘɔɣɑɝɖɚɏɚ ȿȳȴ ɜɟɍɢɌ ɛɚ ɌəɌɗɚ-

ɏɔɔ ɝ ɝɚɚɞɎɑɞɝɞɎɟɪɥɔɘ ɘɌɘɘɚɏɜɌɠɔɣɑɝɖɔɘ ɔɝ-

ɝɗɑɐɚɎɌəɔɑɘ, ɖɚɞɚɜɚɑ, ɖɌɖ ɍɧɗɚ ɛɚɖɌɓɌəɚ, ɛɚ-

ɎɧɤɌɑɞ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ɐɔɌɏəɚɝɞɔɖɔ. ȽɞɌə-

ɐɌɜɞɔɓɌɢɔɫ ɛɚɗɚɒɑəɔɫ ɐɌɞɣɔɖɌ ɛɚɓɎɚɗɫɗɌ ɛɚ-

ɗɟɣɔɞɨ ɝɞɌəɐɌɜɞɔɓɚɎɌəəɧɑ ɔ ɛɜɔɏɚɐəɧɑ ɐɗɫ 

ɐɔəɌɘɔɣɑɝɖɚɏɚ ɌəɌɗɔɓɌ ɔɓɚɍɜɌɒɑəɔɫ, Ɍ əɌɣɌɗɚ 

ɝɖɌəɔɜɚɎɌəɔɫ ɝ ɚɐəɚɕ ɔ ɞɚɕ ɒɑ ɞɚɣɖɔ ð ɝɞɌə-

ɐɌɜɞɔɓɚɎɌɞɨ əɑɔɓɍɑɒəɚɑ ɝɘɑɥɑəɔɑ ɘɫɏɖɔɡ ɞɖɌ-

əɑɕ ɛɜɔ ɐɎɔɒɑəɔɔ ɐɌɞɣɔɖɌ. Ȼɜɔɘɑɜ əɚɜɘɌɗɨ-

əɧɡ ɜɑɓɟɗɨɞɌɞɚɎ ɞɌɖɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɛɚɖɌɓɌə 

əɌ ɜɔɝ. 7. 

          Ȯ ɐɌəəɚɘ ɝɗɟɣɌɑ ɔəɞɑɜɑɝ ɛɜɑɐɝɞɌɎɗɫɗɔ 

ɗɪɍɧɑ ɐɑɠɚɜɘɌɢɔɔ ɜɟɍɢɌ ɔ ɔɓɘɑəɑəɔɑ ɖɚəɠɔ-

ɏɟɜɌɢɔɔ ɔɘɑɎɤɔɡɝɫ ɗɔɍɚ ɛɚɫɎɗɑəɔɑ əɚɎɧɡ ɏɔ-

ɛɚɩɡɚɏɑəəɧɡ ɖɚɘɛɚəɑəɞɚɎ. ȶɜɚɘɑ ɞɚɏɚ, ɛɚɐɚ-

ɓɜɔɞɑɗɨəɧɘ ɜɌɝɢɑəɔɎɌɗɚɝɨ ɚɞɖɗɚəɑəɔɑ (ɖɌɖ 

ɟɎɑɗɔɣɑəɔɑ, ɞɌɖ ɔ ɟɘɑəɨɤɑəɔɑ ɍɑɓ ɚɣɑɎɔɐəɚɏɚ 

ɚɍɦɫɝəɑəɔɫ) ɜɌɝɝɣɔɞɧɎɌɑɘɧɡ ɘɌɞɑɘɌɞɔɣɑɝɖɔɡ 

ɛɌɜɌɘɑɞɜɚɎ ɍɚɗɑɑ ɣɑɘ əɌ 15% (ɜɔɝ. 8).  

ȽɚɏɗɌɝəɚ ɞɑɖɟɥɔɘ ɐɌəəɧɘ, ɔɝɛɚɗɨɓɚɎɌəɔɑ 

ɘɑɞɚɐɔɖɔ ɐɔəɌɘɔɣɑɝɖɚɏɚ ȿȳȴ ɜɟɍɢɌ ɝ ɘɌɞɑɘɌ-

ɞɔɣɑɝɖɚɕ ɚɍɜɌɍɚɞɖɚɕ ɛɚɓɎɚɗɔɗɚ ɚɞɝɗɑɒɔɎɌɞɨ 

ɔɓɘɑəɑəɔɫ ɝɚɝɞɚɫəɔɫ ɏɔɛɚɩɡɚɏɑəəɚɏɚ ɜɟɍɢɌ, ɖɚ-

ɞɚɜɧɑ ɘɚɏɟɞ ɌɝɝɚɢɔɔɜɚɎɌɞɨɝɫ ɝɚ ɓɗɚɖɌɣɑɝɞɎɑə-

əɚɕ ɑɏɚ ɞɜɌəɝɠɚɜɘɌɢɔɑɕ, əɑ ɎɧɫɎɗɫɑɘɧɑ ɛɜɔ 

ɝɞɌəɐɌɜɞəɚɘ ɝɖɌəɔɜɚɎɌəɔɔ ɍɑɓ ɚɢɑəɖɔ ɐɔəɌ-

ɘɔɖɔ, ɔ ɛɚɎɧɝɔɞɨ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ȿȳȴ Ɏ ɐɌə-

əɚɕ ɝɔɞɟɌɢɔɔ ɝ 50% ɐɚ 100%.  

Ⱥɍɝɟɒɐɑəɔɑ. 

Ȯ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ ɣɔɝɗɚ ɒɑəɥɔə, ɛɑɜɑ-

əɑɝɤɔɡ ɚɛɑɜɌɞɔɎəɧɑ ɎɘɑɤɌɞɑɗɨɝɞɎɌ əɌ ȸȲ ɛɚ 

ɛɚɎɚɐɟ ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ ɛɜɚɢɑɝɝɚɎ ɐɚɍɜɚɖɌɣɑ-

ɝɞɎɑəəɚɏɚ ɡɌɜɌɖɞɑɜɌ, Ɏ 25-30 ɜɌɓ ɛɜɑɎɧɤɌɑɞ 

ɣɔɝɗɚ ɒɑəɥɔə, ɓɌɍɚɗɑɎɤɔɡ ȼȸȲ. ȺɍɟɝɗɚɎɗɑəɚ 

ɩɞɚ Ɏɚ ɘəɚɏɚɘ ɞɑɘ, ɣɞɚ ɑɥɑ ɝɚɎɝɑɘ əɑɐɌɎəɚ 

əɌɍɗɪɐɌɗɌɝɨ ɛɚɎɝɑɘɑɝɞəɌɫ ɛɜɌɖɞɔɖɌ Ɏɧɛɚɗəɑ-

əɔɫ ɝɑɖɞɚɜɌɗɨəɧɡ ɜɑɓɑɖɢɔɕ ȸȲ (ɩɖɝɢɔɓɔɚəəɧɡ 

ɍɔɚɛɝɔɕ) ɛɚ ɛɜɔəɢɔɛɟ, ɣɞɚ Ɏɝɑ, ɣɞɚ ɛɌɗɨɛɔɜɟɑɞ-

ɝɫ, ɐɚɗɒəɚ ɍɧɞɨ ɟɐɌɗɑəɚ. ȾɌɖ, ɛɚ ɐɌəəɧɘ ȴɜ-

ɖɟɞɝɖɚɏɚ ɚɍɗɌɝɞəɚɏɚ ɚəɖɚɗɚɏɔɣɑɝɖɚɏɚ ɐɔɝɛɌəɝɑ-

ɜɌ, ɓɌ ɛɑɜɔɚɐ 2000-2005 ɏɏ. ɞɚɗɨɖɚ Ɏ ȴɜɖɟɞɝɖɚɕ 

ɚɍɗɌɝɞɔ ɍɧɗɚ Ɏɧɛɚɗəɑəɚ 3617 ɝɑɖɞɚɜɌɗɨəɧɡ ɜɑ-

ɓɑɖɢɔɕ ɛɜɔ ɣɔɝɗɑəəɚɝɞɔ ɒɑəɝɖɚɏɚ əɌɝɑɗɑəɔɫ 

1304400 ɣɑɗɚɎɑɖ (ɞ.ɑ. Ɏɑɜɚɫɞəɚɝɞɨ ɔɡ ɔɓ ɜɌɝɣɑɞɌ 

əɌ ɒɑəɝɖɚɑ əɌɝɑɗɑəɔɑ Ɏɝɑɡ ɎɚɓɜɌɝɞɚɎ ɓɌ 5 ɗɑɞ 

ɝɚɝɞɌɎɗɫɑɞ ɛɜɔɍɗɔɓɔɞɑɗɨəɚ 0,3%, Ɍ ɔɓ ɜɌɝɣɑɞɌ 

əɌ ɛɌɢɔɑəɞɖɟ ɛɜɔ  ɝɜɑɐəɑɕ  ɛɜɚɐɚɗɒɔɞɑɗɨəɚɝɞɔ  

 

ȼɔɝ. 6 (Fig. 6) 

ȼɔɝ. 6.   ȿȳȴ. 

ɉɡɚɏɜɌɘɘɌ ɜɟɍɢɌ ɣɑɜɑɓ 5 ɗɑɞ ɛɚɝɗɑ ɝɑɖɞɚɜɌɗɨəɚɕ 

ɜɑɓɑɖɢɔɔ ȸȲ. Ȼɑɜɛɑəɐɔɖɟɗɫɜəɚ ɖɚɒɑ ɚɛɜɑɐɑɗɫɑɞɝɫ 

ɏɔɛɚɩɡɚɏɑəəɚɑ əɑɚɐəɚɜɚɐəɚɑ ɚɍɜɌɓɚɎɌəɔɑ əɑɛɜɌ-

Ɏɔɗɨəɚɕ ɠɚɜɘɧ ɝ əɑɣɑɞɖɔɘ, əɑɜɚɎəɧɘ ɖɚəɞɟɜɚɘ, 

ɚɖɜɟɒɑəəɚɑ ɚɍɚɐɖɚɘ ɏɔɛɑɜɩɡɚɏɑəəɚɕ ɠɔɍɜɚɓəɚɕ 

ɞɖɌəɔ (ɝɞɜɑɗɖɌ). 

Fig. 6.   Ultrasound.  

Scar echogram  5 years after the breast lumpectomy 

shows the hypoechoic inhomogenous irregular lesion 

with unclear margin, surrounded by the hyperechoic 

rim of fibrous tissue (arrow).  
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ȼɔɝ. 7 Ɍ (Fig. 7 Ɍ) 

 

ȼɔɝ. 7 ɍ (Fig. 7 b) 

 

ȼɔɝ. 7 Ɏ (Fig. 7 c ) 

 

ȼɔɝ. 7 ɏ (Fig. 7 d) 

 

ȼɔɝ. 7 ɐ (Fig. 7 e) 

 

ȼɔɝ. 7 ɑ (Fig. 7 f) 

ȼɔɝ. 7.  ȿȳȴ. 

ɉɡɚɏɜɌɘɘɧ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɏɚ ɜɟɍɢɌ ȸȲ, Ɏɧɛɚɗəɑəəɧɑ ɝ ɔəɞɑɜɎɌɗɚɘ ɛɜɔɍɗɔɓɔɞɑɗɨəɚ 1 ɏɚɐ (Ɍ, Ɏ, ɐ (ɗɑɎɧɕ 

ɝɞɚɗɍɑɢ) ð ɛɑɜɎɌɫ ɝɑɜɔɫ ɐɔəɌɘɔɣɑɝɖɚɏɚ ȿȳȴ ɚɞ 26.01.2016 ɏ.; ɍ, ɏ, ɑ (ɛɜɌɎɧɕ ɝɞɚɗɍɑɢ) ð ɎɞɚɜɌɫ ɝɑɜɔɫ ɐɔəɌɘɔ-

ɣɑɝɖɚɏɚ ȿȳȴ ɚɞ 17.02.2017 ɏ., ɩɡɚɏɜɌɘɘɧ əɌ ɟɜɚɎəɫɡ, ɝɚɚɞɎɑɞɝɞɎɟɪɥɔɡ ɞɌɖɚɎɧɘ ɔɓɚɍɜɌɒɑəɔɫɘ ɗɑɎɚɕ ɖɚɗɚə-

ɖɔ). Ⱥɞəɚɤɑəɔɫ Ɏɝɑɡ ɛɌɜɌɘɑɞɜɚɎ ɘɌɞɑɘɌɞɔɣɑɝɖɚɕ ɚɍɜɌɍɚɞɖɔ ɘɑəɑɑ 15%. ȶɚəɝɞɌɞɔɜɚɎɌəɚ ɚɞɝɟɞɝɞɎɔɑ ɐɔəɌ-

ɘɔɖɔ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɏɚ ɜɟɍɢɌ. 

Fig. 7.   Ultrasound.  

Selected dynamic scar ultrasound images obtained with 1 year interval (left column: first series of dynamic ultr a-

sound [26.01.2016]; right column: second series of dynamic ultrasound [17.02.2017], the levels of echograms co r-

respond to ones in the left column). Ratios of all mathematic parameters are below the 15% threshold. We co n-

cluded no changes during the follow -up in this case.  
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ȼɔɝ. 8 Ɍ (Fig. 8 Ɍ) 

 

ȼɔɝ. 8 ɍ (Fig. 8 b) 

 

ȼɔɝ. 8 Ɏ (Fig. 8 c ) 

 

ȼɔɝ. 8 ɏ (Fig. 8 d) 

 

ȼɔɝ. 8 ɐ (Fig. 8 e) 

 

ȼɔɝ. 8 ɑ (Fig. 8 f) 

ȼɔɝ. 8.   ɉɡɚɏɜɌɘɘɧ, Ɏɧɛɚɗəɑəəɧɑ ɝ ɔəɞɑɜɎɌɗɚɘ Ɏ 8 ɘɑɝɫɢɑɎ (Ɍ, Ɏ, ɐ (ɗɑɎɧɕ ɝɞɚɗɍɑɢ) ð ɚɞ 

22.07.2017; ɍ, ɏ, ɑ (ɛɜɌɎɧɕ ɝɞɚɗɍɑɢ) ð ɩɡɚɏɜɌɘɘɧ əɌ ɟɜɚɎəɫɡ, ɝɚɚɞɎɑɞɝɞɎɟɪɥɔɡ ɞɌɖɚɎɧɘ ɔɓɚɍɜɌ-

ɒɑəɔɕ ɗɑɎɚɏɚ ɝɞɚɗɍɢɌ, ɚɞ 19.03.2017). 

Ȼɜɔɍɗɔɓɔɞɑɗɨəɧɑ ɏɜɌəɔɢɧ ɜɟɍɢɌ ɚɍɚɓəɌɣɑəɧ ɝɞɜɑɗɖɌɘɔ: Ɍ, ɍ ð ɎɧɜɌɒɑəəɌɫ ɐɔəɌɘɔɖɌ ɚɛɜɑɐɑɗɫɑɞɝɫ ɎɔɓɟɌɗɨəɚ, ɛɚɝɖɚɗɨɖɟ 

ɛɚɫɎɔɗɚɝɨ ɏɔɛɚɩɡɚɏɑəəɚɑ ɚɍɜɌɓɚɎɌəɔɑ, ɚɞɝɟɞɝɞɎɚɎɌɎɤɑɑ əɌ ɛɜɑɐɧɐɟɥɑɘ ɔɓɚɍɜɌɒɑəɔɔ (ɐɎɚɕəɌɫ ɝɞɜɑɗɖɌ; ɘɌɞɑɘɌɞɔɣɑɝɖɌɫ 

ɚɍɜɌɍɚɞɖɌ əɑ ɎɧɛɚɗəɫɗɌɝɨ); Ɏ, ɏ ð ɞɌɖɒɑ ɐɔəɌɘɔɖɌ ɚɛɜɑɐɑɗɫɑɞɝɫ ɎɔɓɟɌɗɨəɚ, ɡɚɞɫ ɔ ɘɑəɑɑ ɎɧɜɌɒɑəɌ, əɑɒɑɗɔ əɌ ɜɔɝ. 5 Ɍ, ɍ 

(divL ð 2%; divH/W ð 48%; divS ð 10%; divS ð 12%); ɐ, ɑ ð ɎɔɓɟɌɗɨəɚ ɐɔəɌɘɔɖɌ ɛɜɌɖɞɔɣɑɝɖɔ ɚɞɝɟɞɝɞɎɟɑɞ, ɜɑɓɟɗɨɞɌɞɧ ɘɌɞɑɘɌ-

ɞɔɣɑɝɖɚɕ ɚɍɜɌɍɚɞɖɔ ɛɚɏɜɌəɔɣəɧ (divL ð 10%; divH/W ð 0%; divS ð 4%; divS ð 16%). ȶɚəɝɞɌɞɔɜɚɎɌəɚ ɛɚɐɚɓɜɑəɔɑ əɌ ɓɗɚɖɌɣɑ-

ɝɞɎɑəəɟɪ ɞɜɌəɝɠɚɜɘɌɢɔɪ ɜɟɍɢɌ ɟ ɛɌɢɔɑəɞɖɔ, əɑ ɔɘɑɎɤɑɕ Ɏ ɌəɌɘəɑɓɑ ȼȸȲ (ɎɑɜɔɠɔɢɔɜɚɎɌəəɌɫ ɏɔɝɞɚɗɚɏɔɣɑɝɖɔ ɘɟɢɔəɚɓ-

əɌɫ ɖɌɜɢɔəɚɘɌ Ⱦ1 N0 M0). 

Fig. 8.    Selected dynamic scar ultrasound images obtained with 8 months interval (left column: first s e-

ries of dynamic ultrasound [22.07.2017]; righ t column: second series of dynamic ultrasound [19.03.2017], 

the levels of echograms correspond to ones in the left column.  

The approximate scar borders marked with arrows: a -b ñ significant changes can be easily seen due to a new h ypoechoic lesion 

appearan ce, that was absent during the previous scanning (double -headed arrow; mathematic p arameters were not calculated); 

c-d ñ changes can be seen with bare eye, however they are less significant co mpared with fig. 5 a -b (divL ñ 2%; divH/W ñ 48%; 

divS ñ 10%; div S ñ 12%); g -h ñ almost no changes during the visual assessment, the mathematic parameters are marginal 

(divL ñ 10%; divH/W ñ 0%; divS ñ 4%; divS ñ 16%).  We considered this case to be suspicious for scar malignant transfo r-

mation (hystologically proven muci nous carcinoma Ⱦ1 N0 M0). 
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ɒɔɓəɔ Ɏ 80 ɗɑɞ ð 4,8%, ɞ.ɑ. ɛɜɔɍɗɔɓɔɞɑɗɨəɚ ɟ 

ɖɌɒɐɚɕ 20-ɕ ɒɑəɥɔəɧ). Ȼɜɔ ɩɞɚɘ ɞɚɗɨɖɚ ɟ 

5,94% ɛɌɢɔɑəɞɚɖ ɍɧɗɔ ɎɑɜɔɠɔɢɔɜɚɎɌəɧ ɓɗɚɖɌ-

ɣɑɝɞɎɑəəɧɑ ɚɛɟɡɚɗɔ [9]. ȽɡɚɐəɌɫ ɝɔɞɟɌɢɔɫ 

əɌɍɗɪɐɌɑɞɝɫ ɔ Ɏ ɐɜɟɏɔɡ ɜɑɏɔɚəɌɡ ȼɚɝɝɔɕɝɖɚɕ 

ɀɑɐɑɜɌɢɔɔ.  

ȶɜɚɘɑ ɞɚɏɚ, ɓəɌɣɔɞɑɗɨəɟɪ ɛɜɚɝɗɚɕɖɟ ɝɚ-

ɝɞɌɎɗɫɪɞ ɛɌɢɔɑəɞɖɔ ɝ ȼȸȲ, ɛɑɜɑəɑɝɤɔɑ ɚɜɏɌ-

əɚɝɚɡɜɌəɫɪɥɔɑ ɎɘɑɤɌɞɑɗɨɝɞɎɌ, ɟ ɖɚɞɚɜɧɡ ɗɚ-

ɖɚɜɑɏɔɚəɌɜəɧɑ ɜɑɢɔɐɔɎɧ ɚɞɘɑɣɌɪɞɝɫ ɛɜɔɍɗɔ-

ɓɔɞɑɗɨəɚ Ɏ 5% ɝɗɟɣɌɑɎ Ɏ ɞɑɣɑəɔɑ 5 ɗɑɞ, ɞ.ɑ. ɔɡ 

ɣɌɝɞɚɞɌ ɝɚɝɞɌɎɗɫɑɞ ɚɖɚɗɚ 1%ð2,5% Ɏ ɏɚɐ [10]. 

Ȼɚ ɛɚɎɚɐɟ ɚɝɞɜɚɕ ɏəɚɕəɚɕ ɔəɠɑɖɢɔɔ ɘɚ-

ɗɚɣəɧɡ ɒɑɗɑɓ ɚɛɑɜɔɜɟɑɞɝɫ, Ɏ ɝɜɑɐəɑɘ, 0,1-3% 

ɖɚɜɘɫɥɔɡ ɒɑəɥɔə. ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɣɌɝɞɚɞɌ 

ɚɛɑɜɌɞɔɎəɧɡ ɎɘɑɤɌɞɑɗɨɝɞɎ, Ɏɧɛɚɗəɑəəɧɡ ɛɚ 

ɛɚɎɚɐɟ ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɚɕ ɛɌɞɚɗɚɏɔɔ ȸȲ, Ɏ 

ɚɍɥɑɕ ɛɚɛɟɗɫɢɔɔ ɒɑəɥɔə ɐɚɎɚɗɨəɚ ɎɧɝɚɖɌ 

[11]. ȶɌɖ ɛɜɌɎɔɗɚ, ɞɌɖɒɑ ɎɑɗɔɖɌ ɔ ɚɒɔɐɌɑɘɌɫ 

ɛɜɚɐɚɗɒɔɞɑɗɨəɚɝɞɨ ɒɔɓəɔ ɩɞɔɡ ɛɌɢɔɑəɞɚɖ. 

ȶɜɚɘɑ ɩɞɚɏɚ, ɝɗɑɐɟɑɞ Ɏɝɛɚɘəɔɞɨ ɔ ɚ ɐɜɟɏɔɡ 

ɎɘɑɤɌɞɑɗɨɝɞɎɌɡ, ɣɌɝɞɚ ɓɌɞɜɌɏɔɎɌɪɥɔɡ ɛɌɜɑə-

ɡɔɘɟ ɘɚɗɚɣəɧɡ ɒɑɗɑɓ, əɌɛɜɔɘɑɜ, ɞɚɜɌɖɚɞɚɘɔɫɡ. 

Ȯ ɞɚ ɒɑ Ɏɜɑɘɫ ɔɓɎɑɝɞəɚ, ɣɞɚ ɚɛɑɜɌɞɔɎəɧɑ 

ɎɘɑɤɌɞɑɗɨɝɞɎɌ əɌ ɚɜɏɌəɌɡ, ɝɚɐɑɜɒɌɥɔɡ ɩɛɔɞɑ-

ɗɔɌɗɨəɧɕ ɖɚɘɛɚəɑəɞ, ɣɌɝɞɚ ɛɚɎɧɤɌɪɞ ɜɔɝɖ 

ɜɌɓɎɔɞɔɫ Ɏ əɔɡ ɩɛɔɞɑɗɔɌɗɨəɧɡ ɓɗɚɖɌɣɑɝɞɎɑə-

əɧɡ ɚɛɟɡɚɗɑɕ. ȾɌɖ ɗɪɍɚɑ ɚɛɑɜɌɞɔɎəɚɑ ɎɘɑɤɌ-

ɞɑɗɨɝɞɎɚ əɌ ɒɑɗɟɐɖɑ ɔɗɔ ɐɎɑəɌɐɢɌɞɔɛɑɜɝɞəɚɕ 

ɖɔɤɖɑ ɐɚɝɞɚɎɑɜəɚ ɛɚɎɧɤɌɑɞ ɣɌɝɞɚɞɟ ɜɌɓɎɔɞɔɫ 

ɜɌɖɌ ɒɑɗɟɐɖɌ ɣɑɜɑɓ 5 ɔ ɍɚɗɑɑ ɗɑɞ ɝ ɘɚɘɑəɞɌ 

ɚɛɑɜɌɢɔɔ (ɚɞəɚɤɑəɔɑ ɤɌəɝɚɎ ð 1,267; 95% ɐɚ-

Ɏɑɜɔɞɑɗɨəɧɕ ɔəɞɑɜɎɌɗ [Ȱȴ]: 1,059-1,515; 

ɜ=0,001) [12, 13, 14]. ȽɡɚɐəɌɫ ɝɔɞɟɌɢɔɫ əɌɍɗɪ-

ɐɌɑɞɝɫ ɔ Ɏ ɚɞəɚɤɑəɔɔ ɣɌɝɞɚɞɧ ɜɌɓɎɔɞɔɫ ɜɌɖɌ 

ɖɚɒɔ ɛɚɝɗɑ ɛɑɜɑəɑɝɑəəɧɡ ɞɑɜɘɔɣɑɝɖɔɡ ɔɗɔ ɡɔ-

ɘɔɣɑɝɖɔɡ ɚɒɚɏɚɎ ɖɚɒɔ, ɛɜɔɎɑɐɤɔɡ ɖ ɠɚɜɘɔɜɚ-

ɎɌəɔɪ ɜɟɍɢɚɎ, ɛɚɝɖɚɗɨɖɟ əɌɍɗɪɐɌɗɚɝɨ ɛɚɎɧɤɑ-

əɔɑ ɣɌɝɞɚɞɧ ɜɌɖɌ ɖɚɒɔ Ɏ ɘɑɝɞɑ ɚɒɚɏɌ ɛɜɔɍɗɔ-

ɓɔɞɑɗɨəɚ ɣɑɜɑɓ 20-30 ɔɗɔ ɍɚɗɑɑ ɗɑɞ [15]. ȹɑɐɌɎ-

əɚ ɍɧɗɔ ɛɚɗɟɣɑəɧ ɌəɌɗɚɏɔɣəɧɑ ɐɌəəɧɑ ɔ ɐɗɫ 

ɘɚɗɚɣəɧɡ ɒɑɗɑɓ, ɖɚɏɐɌ ɍɧɗɚ ɛɚɖɌɓɌəɚ, ɣɞɚ ɚɛɑ-

ɜɌɞɔɎəɚɑ ɎɘɑɤɌɞɑɗɨɝɞɎɚ əɌ ȸȲ ɛɚ ɛɚɎɚɐɟ ɐɚɍ-

ɜɚɖɌɣɑɝɞɎɑəəɚɕ ɛɌɞɚɗɚɏɔɔ ɐɚɝɞɚɎɑɜəɚ ɛɚɎɧɤɌ-

ɑɞ ɜɔɝɖ ɜɌɓɎɔɞɔɫ ȼȸȲ ɣɑɜɑɓ 8 ɔ ɍɚɗɑɑ ɗɑɞ (ɚɞ-

əɚɤɑəɔɑ ɤɌəɝɚɎ: 1,621; 95% Ȱȴ: 1,057-2,484; 

ɜ<0,001) [16]. 

Ȯɝɑ ɩɞɚ ɞɜɑɍɟɑɞ ɐɔəɌɘɔɣɑɝɖɚɏɚ əɌɍɗɪɐɑ-

əɔɫ ɛɌɢɔɑəɞɚɖ, ɛɑɜɑəɑɝɤɔɡ ɚɛɑɜɌɞɔɎəɧɑ Ɏɘɑ-

ɤɌɞɑɗɨɝɞɎɌ əɌ ȸȲ, Ɏ ɞɚɘ ɣɔɝɗɑ ɔ ɛɚ ɛɚɎɚɐɟ 

ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɚɕ ɛɌɞɚɗɚɏɔɔ, ɣɞɚ əɌ ɛɜɌɖɞɔɖɑ 

ɚɖɌɓɧɎɌɑɞɝɫ ɝɚɎɝɑɘ əɑ ɛɜɚɝɞɚ. ȸɌɘɘɚɏɜɌɠɔɫ, 

ɫɎɗɫɪɥɌɫɝɫ ɤɔɜɚɖɚ ɛɜɔɘɑəɔɘɧɘ ɘɑɞɚɐɚɘ 

ɝɖɜɔəɔəɏɌ ɔ ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɕ ɐɔɌɏəɚɝɞɔɖɔ 

ȼȸȲ, Ɏ ɐɌəəɚɕ ɝɔɞɟɌɢɔɔ ɚɖɌɓɧɎɌɑɞɝɫ ɘɌɗɚ ɛɚ-

ɗɑɓəɚɕ, ɛɚɝɖɚɗɨɖɟ ɝɚɚɞɎɑɞɝɞɎɟɪɥɔɑ ɛɜɚɫɎɗɑəɔɫ 

ɜɟɍɢɚɎɧɡ ɔɓɘɑəɑəɔɕ ɣɌɝɞɚ ɎɑɝɨɘɌ ɝɡɚɒɔ ɝ ɞɌ-

ɖɚɎɧɘɔ ɓɗɚɖɌɣɑɝɞɎɑəəɧɡ ɛɜɚɢɑɝɝɚɎ, ɣɞɚ əɑ 

ɛɚɓɎɚɗɫɑɞ ɔɡ ɟɎɑɜɑəəɚ ɐɔɠɠɑɜɑəɢɔɜɚɎɌɞɨ 

ɘɑɒɐɟ ɝɚɍɚɕ. Ⱦɚɗɨɖɚ ɛɜɔ ɐɔəɌɘɔɣɑɝɖɚɕ ɘɌɘɘɚ-

ɏɜɌɠɔɔ ɚɞɝɟɞɝɞɎɔɑ ɐɔəɌɘɔɖɔ ɎɔɓɟɌɗɔɓɔɜɟɑɘɧɡ 

ɔɓɘɑəɑəɔɕ Ɏ ɞɑɣɑəɔɑ ɐɚɝɞɌɞɚɣəɚ ɐɗɔɞɑɗɨəɚɏɚ 

ɛɑɜɔɚɐɌ (əɑ ɘɑəɑɑ 3 ɗɑɞ) ɘɚɒɑɞ ɫɎɗɫɞɨɝɫ ɝɜɌɎ-

əɔɞɑɗɨəɚ əɌɐɑɒəɧɘ ɛɜɔɓəɌɖɚɘ ɔɡ ɐɚɍɜɚɖɌɣɑ-

ɝɞɎɑəəɚɝɞɔ, ɚɐəɌɖɚ ȼȸȲ Ɏ ɐɌəəɚɕ ɝɔɞɟɌɢɔɔ 

ɎɧɫɎɗɫɑɞɝɫ ɞɚɗɨɖɚ ɜɑɞɜɚɝɛɑɖɞɔɎəɚ, ɣɞɚ ɟɡɟɐ-

ɤɌɑɞ ɤɌəɝɧ əɌ ɎɧɒɔɎɌɑɘɚɝɞɨ ɛɌɢɔɑəɞɚɖ [17]. 

ȶɜɚɘɑ ɞɚɏɚ, ɛɜɔɍɗɔɓɔɞɑɗɨəɚ Ɏ 18% ɝɗɟɣɌɑɎ ɜɟ-

ɍɑɢ ɛɜɚɝɞɚ əɑ ɚɛɜɑɐɑɗɫɑɞɝɫ əɌ ɠɚəɑ ɛɗɚɞəɚɕ 

ɛɌɜɑəɡɔɘɧ ȸȲ, ɣɞɚ ɐɑɗɌɑɞ ɘɌɘɘɚɏɜɌɠɔɪ ɍɑɝ-

ɛɚɗɑɓəɚɕ Ɏ ɚɢɑəɖɑ ɑɏɚ ɝɚɝɞɚɫəɔɫ [18].  

ȹɑɝɘɚɞɜɫ əɌ ɞɚ, ɣɞɚ ɘɌɏəɔɞəɚ-

ɜɑɓɚəɌəɝəɌɫ ɘɌɘɘɚɏɜɌɠɔɫ (ȸȼȸ) ɚɍɧɣəɚ ɜɌɝ-

ɢɑəɔɎɌɑɞɝɫ ɖɌɖ ɎɧɝɚɖɚɣɟɎɝɞɎɔɞɑɗɨəɧɕ ɘɑɞɚɐ 

ɐɔɌɏəɚɝɞɔɖɔ ȼȸȲ, əɑɍɚɗɨɤɔɑ ɚɣɌɏɔ əɌɖɚɛɗɑ-

əɔɫ ɖɚəɞɜɌɝɞɌ, ɡɚɞɫ ɔ ɫɎɗɫɪɞɝɫ ɍɚɗɑɑ ɡɌɜɌɖ-

ɞɑɜəɧɘɔ ɐɗɫ ɛɑɜɎɧɡ 6 ɘɑɝɫɢɑɎ ɛɚɝɗɑɚɛɑɜɌɢɔ-

ɚəəɚɏɚ ɛɑɜɔɚɐɌ, ɘɚɏɟɞ ɝɚɡɜɌəɫɞɨɝɫ əɌ ɛɜɚɞɫ-

ɒɑəɔɔ ɐɚ 18 ɘɑɝɫɢɑɎ ɛɚɝɗɑ ɚɛɑɜɌɞɔɎəɚɏɚ Ɏɘɑ-

ɤɌɞɑɗɨɝɞɎɌ ɔ ɐɌɒɑ ɐɚɗɨɤɑ. Ȯ ɚɐəɚɘ ɔɝɝɗɑɐɚɎɌ-

əɔɔ, əɌɛɜɔɘɑɜ, ɚɞɘɑɣɌɗɚɝɨ ɔɡ ɛɑɜɝɔɝɞɔɜɚɎɌəɔɑ 

əɌ ɛɜɚɞɫɒɑəɔɔ 5 ɗɑɞ [19]. ȶɜɚɘɑ ɞɚɏɚ, ɝɑɜɨɑɓ-

əɟɪ ɛɜɚɍɗɑɘɟ Ɏ ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɕ ɐɔɌɏəɚɝɞɔ-

ɖɑ ɛɜɔ ȸȼȸ ɘɚɏɟɞ ɛɜɑɐɝɞɌɎɗɫɞɨ ɒɔɜɚɎɧɑ 

əɑɖɜɚɓɧ, ɞɔɛɔɣəɚ ɔɘɑɪɥɔɑɝɫ ɛɚɝɗɑ ɚɛɑɜɌɞɔɎ-

əɧɡ ɎɘɑɤɌɞɑɗɨɝɞɎ, ɛɚɝɖɚɗɨɖɟ ɖɌɜɞɔəɌ ɖɚəɞɜɌ-

ɝɞɔɜɚɎɌəɔɫ ɔɡ ɎɑɝɨɘɌ ɎɌɜɔɌɍɑɗɨəɌ ɔ ɣɌɝɞɚ ɞɜɑ-

ɍɟɑɞ Ɏɧɛɚɗəɑəɔɫ ɍɔɚɛɝɔɔ [20]. Ȼɜɔ ɩɞɚɘ Ɏ ȼɀ 

ȸȼȸ əɑɗɨɓɫ əɌ ɝɑɏɚɐəɫɤəɔɕ ɐɑəɨ ɝɣɔɞɌɞɨ ɛɚɗ-

əɚɝɞɨɪ ɐɚɝɞɟɛəɧɘ ɘɑɞɚɐɚɘ ɔɝɝɗɑɐɚɎɌəɔɫ ɐɗɫ 

ɍɚɗɨɤɔəɝɞɎɌ ɛɌɢɔɑəɞɚɖ ɎɎɔɐɟ ɑɑ ɐɚɜɚɏɚɎɔɓəɧ. 

Ȯ ɔɞɚɏɑ ɓəɌɣɔɞɑɗɨəɌɫ ɐɚɗɫ əɌɏɜɟɓɖɔ ɛɜɔ ɚɍɝɗɑ-

ɐɚɎɌəɔɔ ɞɌɖɔɡ ɛɌɢɔɑəɞɚɖ Ɏ ɟɝɗɚɎɔɫɡ ɜɑɌɗɨəɚɕ 

ɖɗɔəɔɣɑɝɖɚɕ ɛɜɌɖɞɔɖɔ ɛɜɔɡɚɐɔɞɝɫ əɌ ȿȳȴ. 

ȹɑɖɚɞɚɜɧɘ ɚɏɜɌəɔɣɑəɔɑɘ ɐɌəəɚɏɚ ɔɝɝɗɑ-

ɐɚɎɌəɔɫ ɫɎɗɫɑɞɝɫ ɚɞɝɟɞɝɞɎɔɑ ɖɚəɞɜɚɗɨəɚɕ 

ɏɜɟɛɛɧ, əɌɍɗɪɐɑəɔɑ ɖɚɞɚɜɚɕ ɛɜɚɔɓɎɚɐɔɗɚɝɨ ɍɧ 

ɍɑɓ ɔɝɛɚɗɨɓɚɎɌəɔɫ ɛɜɑɐɗɚɒɑəəɚɕ ɘɑɞɚɐɔɖɔ. 

Ⱦɑɘ əɑ ɘɑəɑɑ, ɛɜɚɐɑɘɚəɝɞɜɔɜɚɎɌəəɧɕ ɖɗɔəɔɣɑ-

ɝɖɔɕ ɛɜɔɘɑɜ ɚɞɣɑɞɗɔɎɚ ɝɎɔɐɑɞɑɗɨɝɞɎɟɑɞ ɚ ɞɚɘ, 

ɣɞɚ ɑɑ ɛɜɔɘɑəɑəɔɑ ɛɜɔ ɏɔɛɚɩɡɚɏɑəəɧɡ ɜɟɍɢɌɡ 

ɛɚɎɧɤɌɑɞ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ȿȳȴ Ɏ ɎɧɫɎɗɑəɔɔ 

ɜɑɢɔɐɔɎɚɎ ɔ ɛɑɜɎɔɣəɧɡ ȼȸȲ Ɏ ɓɚəɑ ɛɚɝɗɑɚɛɑ-

ɜɌɢɔɚəəɧɡ ɔɓɘɑəɑəɔɕ.  

ȻɜɚɐɑɘɚəɝɞɜɔɜɚɎɌəəɧɕ ɐɔɌɛɌɓɚə ɘɌɖɝɔ-

ɘɌɗɨəɚɏɚ ɚɞɖɗɚəɑəɔɫ ɐɌɞɣɔɖɌ ɚɞ ɎɑɜɞɔɖɌɗɔ (ɟɏ-

ɗɌ Ȯ) ɛɜɔ ɔɝɛɚɗɨɓɚɎɌəɔɔ ɛɜɑɐɗɚɒɑəəɚɕ ɘɑɞɚ-

ɐɔɖɔ ɛɚɓɔɢɔɚəɔɜɚɎɌəɔɫ ɝɚɝɞɌɎɗɫɑɞ 2Á, ɣɞɚ ɝɚ-

ɚɞɎɑɞɝɞɎɟɑɞ ɚɞɖɗɚəɑəɔɪ (tgȮĮɏɗɟɍɔəɌ) Ɏ ~1,8 ɘɘ 

əɌ ɏɗɟɍɔəɑ 5 ɝɘ (ɘɌɖɝɔɘɌɗɨəɚɕ ɏɗɟɍɔəɑ ɝɖɌəɔ-

ɜɚɎɌəɔɫ ɍɚɗɨɤɔəɝɞɎɌ ɗɔəɑɕəɧɡ ɐɌɞɣɔɖɚɎ), ~1,4 

ɘɘ ð əɌ ɏɗɟɍɔəɑ 4 ɝɘ. Ȼɚ ɐɌəəɚɕ ɠɚɜɘɟɗɑ ɘɚɒ-

əɚ ɜɌɝɝɣɔɞɌɞɨ ɞɌɖɒɑ ɔ ɘɌɖɝɔɘɌɗɨəɚɑ ɚɞɖɗɚəɑ-

əɔɑ ɐɔɝɞɌɗɨəɚɏɚ (ɛɚ ɚɞəɚɤɑəɔɪ ɖ ɗɔəɑɕɖɑ) 

ɖɚəɢɌ ɐɌɞɣɔɖɌ ɛɜɔ ɎɌɜɔɌɢɔɫɡ ɏɚɜɔɓɚəɞɌɗɨəɚɏɚ 

ɟɏɗɌ Ȭ Ɏ ɛɜɚɐɑɘɚəɝɞɜɔɜɚɎɌəəɧɡ ɛɜɑɐɑɗɌɡ, ɖɚ-

ɞɚɜɚɑ ɍɟɐɑɞ ɜɌɎəɚ ɚɞɖɗɚəɑəɔɪ ɚɞ ɎɑɜɞɔɖɌɗɔ. 

ɉɞɔ ɚɞɖɗɚəɑəɔɫ əɌɡɚɐɫɞɝɫ əɌ ɛɜɑɐɑɗɑ ɜɌɓɜɑ-

ɤɌɪɥɑɕ ɝɛɚɝɚɍəɚɝɞɔ ɐɌɞɣɔɖɌ ɔ ɜɌɝɢɑəɔɎɌɪɞɝɫ 

ɖɌɖ ɛɜɔɑɘɗɑɘɧɑ. 



   RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY  

  | www.rejr.ru | REJR. 2019; 9 (3):93-105      DOI:10.21569/2222-7415-2019-9-3-93-105                  ʉʪʨʘʥʠʮʘ  104 
 

Ȯɜɑɘɫ ɟɐɎɚɑəɔɫ ɜɌɓɘɑɜɚɎ ȼȸȲ ɘɚɒɑɞ ɎɌ-

ɜɨɔɜɚɎɌɞɨ ɚɞ 46 ɐɚ 825 ɐəɑɕ, ɜɌɓɗɔɣɌɫɝɨ Ɏ ɓɌ-

Ɏɔɝɔɘɚɝɞɔ ɚɞ ɜɑɢɑɛɞɚɜəɚɏɚ ɝɞɌɞɟɝɌ ɚɛɟɡɚɗɔ. 

Ƚɜɑɐəɑɑ Ɏɜɑɘɫ ɟɐɎɚɑəɔɫ ɜɌɓɘɑɜɚɎ ȼȸȲ ɝɚɝɞɌɎ-

ɗɫɑɞ 193Ñ141 ɐɑəɨ. Ȱɗɫ ɩɝɞɜɚɏɑə-ɛɚɓɔɞɔɎəɚɏɚ 

ȼȸȲ ɚɍɥɑɑ ɝɜɑɐəɑɑ Ɏɜɑɘɫ ɟɐɎɚɑəɔɫ ɝɚɝɞɌɎɗɫɑɞ 

241 Ñ166 ɐəɑɕ, ɐɗɫ HER2 -ɛɚɓɔɞɔɎəɚɏɚ ȼȸȲ ð 

162 Ñ60 ɐəɑɕ, ɐɗɫ ɜɑɢɑɛɞɚɜɚəɑɏɌɞɔɎəɚɏɚ ȼȸȲ ð 

103 Ñ43 ɐəɫ [21, 22]. ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɓɌ ɩɞɚɞ 

ɛɑɜɔɚɐ, ɝ ɚɐəɚɕ ɝɞɚɜɚəɧ, ɚɛɟɡɚɗɨ ɝ ɘɌɖɝɔɘɌɗɨ-

əɧɘ əɌɔɍɚɗɑɑ ɣɌɝɞɚ əɑ ɎɧɫɎɗɫɪɥɔɘɝɫ ɜɌɓɘɑ-

ɜɚɘ (5 ɘɘ) ɐɚɝɞɔɏəɑɞ ɜɌɓɘɑɜɌ 10 ɘɘ, ɣɞɚ, ɞɑɘ əɑ 

ɘɑəɑɑ, Ɏɝɑ ɜɌɎəɚ ɍɟɐɑɞ ɝɚɚɞɎɑɞɝɞɎɚɎɌɞɨ ɛɜɚɏəɚ-

ɝɞɔɣɑɝɖɔ ɍɗɌɏɚɛɜɔɫɞəɚɕ ɖɌɞɑɏɚɜɔɔ Ⱦ1 ɛɚ ɖɗɌɝ-

ɝɔɠɔɖɌɢɔɔ TNM. Ƚ ɐɜɟɏɚɕ ɝɞɚɜɚəɧ, ɩɞɚɏɚ ɛɑɜɔ-

ɚɐɌ ɐɚɝɞɌɞɚɣəɚ, ɣɞɚɍɧ ɓɌɣɌɝɞɟɪ əɑɚɛɜɑɐɑɗɫɑ-

ɘɌɫ ɚɛɟɡɚɗɨ ɜɌɓɘɑɜɚɘ 2,5 ɘɘ ɐɚɝɞɔɏɗɌ ɘɔəɔ-

ɘɌɗɨəɚɏɚ ɚɛɜɑɐɑɗɫɑɘɚɏɚ ɛɚɜɚɏɌ (5 ɘɘ). Ȯ ɜɑ-

ɓɟɗɨɞɌɞɑ ɛɑɜɔɚɐɔɣəɚɝɞɨ ɖɗɔəɔɣɑɝɖɔɡ ɚɝɘɚɞɜɚɎ 

ɔ ȿȳȴ ȸȲ Ɏ ɐɌəəɚɕ ɝɔɞɟɌɢɔɔ ɐɚɗɒəɌ, ɛɚ 

əɌɤɑɘɟ ɘəɑəɔɪ, ɛɜɔɍɗɔɓɔɞɑɗɨəɚ ɝɚɚɞɎɑɞɝɞɎɚ-

ɎɌɞɨ ɐɗɔɞɑɗɨəɚɝɞɔ ɛɑɜɔɚɐɌ ɟɐɎɚɑəɔɫ ɜɌɓɘɑɜɚɎ 

ɚɛɟɡɚɗɔ, ɞ.ɑ. 1 ɜɌɓ Ɏ 6 ɘɑɝɫɢɑɎ.  

ȶɜɚɘɑ ɞɚɏɚ, ɛɚɐɚɍəɧɑ ɓɌɐɌɣɔ, ɝɎɚɐɫɥɔɑɝɫ 

ɖ ɐɔəɌɘɔɣɑɝɖɚɘɟ ɟɗɨɞɜɌɓɎɟɖɚɎɚɘɟ əɌɍɗɪɐɑəɔɪ 

ɜɌɓɗɔɣəɧɡ ɛɜɚɢɑɝɝɚɎ, ɖɌɖ ɛɜɌɎɔɗɚ, ɚɣɌɏɚɎɚɏɚ 

ɡɌɜɌɖɞɑɜɌ, ɎɚɓəɔɖɌɪɞ ɐɚɝɞɌɞɚɣəɚ ɣɌɝɞɚ. ȾɌɖ 

ɤɔɜɚɖɚ ɛɜɌɖɞɔɖɟɑɞɝɫ əɌɍɗɪɐɑəɔɑ ɎɔɓɟɌɗɔɓɔɜɟ-

ɑɘɧɡ ɛɜɔ ȿȳȴ ɚɍɜɌɓɚɎɌəɔɕ ɛɌɜɑəɡɔɘɌɞɚɓəɧɡ 

ɚɜɏɌəɚɎ ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ ɔ ɓɌɍɜɪɤɔəəɚɏɚ 

ɛɜɚɝɞɜɌəɝɞɎɌ, ɘɫɏɖɔɡ ɞɖɌəɑɕ, ɛɚɎɑɜɡəɚɝɞəɧɡ 

ɚɜɏɌəɚɎ, ɗɔɘɠɌɞɔɣɑɝɖɔɡ ɟɓɗɚɎ. Ȼɜɔ ɩɞɚɘ ɐɌɒɑ 

əɑɓəɌɣɔɞɑɗɨəɚɑ ɔɓɘɑəɑəɔɑ ɜɌɝɛɚɗɚɒɑəɔɫ ɐɌɞ-

ɣɔɖɌ ɛɜɔɎɚɐɔɞ ɖ Ɏəɑɝɑəɔɪ ɛɚɏɜɑɤəɚɝɞɔ Ɏ 

ɚɢɑəɖɟ ɜɌɓɘɑɜɚɎ, ɣɞɚ, Ɏ ɝɎɚɪ ɚɣɑɜɑɐɨ, ɛɑɜɔɚɐɔ-

ɣɑɝɖɔ ɝɞɌəɚɎɔɞɝɫ ɛɜɔɣɔəɚɕ əɑəɟɒəɧɡ ɐɚɛɚɗ-

əɔɞɑɗɨəɧɡ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɡ ɎɘɑɤɌɞɑɗɨɝɞɎ. Ȯ 

ɐɌəəɚɕ ɝɔɞɟɌɢɔɔ, ɛɜɔ Ɏɚɓɘɚɒəɚɝɞɔ ɝɚɓɐɌəɔɫ 

ɎɚɝɛɜɚɔɓɎɚɐɔɘɚɕ ɝɞɌəɐɌɜɞəɚɕ ɞɜɌɑɖɞɚɜɔɔ 

ɐɎɔɒɑəɔɫ ɐɌɞɣɔɖɌ, ɛɜɑɐɗɚɒɑəəɌɫ ɘɑɞɚɐɔɖɌ, 

ɖɌɖ ɛɜɑɐɝɞɌɎɗɫɑɞɝɫ, ɘɚɏɗɌ ɍɧ ɔɝɛɚɗɨɓɚɎɌɞɨɝɫ, 

ɛɚɓɎɚɗɫɫ ɛɚɗɟɣɔɞɨ Ɏ ɐɔəɌɘɔɖɑ ɝɞɌəɐɌɜɞɔɓɚ-

ɎɌəəɧɑ ɜɌɓɘɑɜɧ. 

ȳɌɖɗɪɣɑəɔɑ. 

ȴɝɛɚɗɨɓɚɎɌəɔɑ ɜɌɓɜɌɍɚɞɌəəɚɕ ɘɑɞɚɐɔɖɔ 

ɝɞɌəɐɌɜɞɔɓɚɎɌəəɚɏɚ ɖɚɗɔɣɑɝɞɎɑəəɚɏɚ ɐɔəɌɘɔ-

ɣɑɝɖɚɏɚ ȿȳȴ ɢɑɗɑɝɚɚɍɜɌɓəɚ, ɛɚɝɖɚɗɨɖɟ ɚɍɑɝɛɑ-

ɣɔɎɌɑɞ ɛɚɎɧɤɑəɔɑ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɔ ȿȳȴ Ɏ Ɏɧ-

ɫɎɗɑəɔɔ ȼȸȲ Ɏ ɓɚəɑ ɏɔɛɚɩɡɚɏɑəəɚɏɚ ɜɟɍɢɌ. 

ȴɝɞɚɣəɔɖ ɠɔəɌəɝɔɜɚɎɌəɔɫ ɔ  ɖɚəɠɗɔɖɞ 

ɔəɞɑɜɑɝɚɎ. 

ȬɎɞɚɜɧ ɐɌəəɚɕ ɝɞɌɞɨɔ ɛɚɐɞɎɑɜɐɔɗɔ ɚɞɝɟɞ-

ɝɞɎɔɑ ɠɔəɌəɝɚɎɚɕ ɛɚɐɐɑɜɒɖɔ ɔɝɝɗɑɐɚɎɌəɔɫ ɔ 

ɖɚəɠɗɔɖɞɌ ɔəɞɑɜɑɝɚɎ, ɚ ɖɚɞɚɜɧɡ əɑɚɍɡɚɐɔɘɚ 

ɝɚɚɍɥɔɞɨ.
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ɀɚɘɔəɌ ȱ.ȱ., ȾɟɡɍɌɞɟɗɗɔə ȸ.ȯ. 

 
ɔəɐɜɚɘ Ɍɚɜɞɚ-ɘɑɓɑəɞɑɜɔɌɗɨəɚɕ ɖɚɘɛɜɑɝɝɔɔ ð ɩɞɚ ɐɚɝɞɌɞɚɣəɚ ɜɑɐɖɌɫ ɛɌɞɚɗɚ-

ɏɔɫ, Ɍ ɟɗɨɞɜɌɓɎɟɖɚɎɌɫ ɐɔɌɏəɚɝɞɔɖɌ ɛɑɜɎɧɕ ɘɑɞɚɐ, ɖɚɞɚɜɧɕ əɑ ɔəɎɌɓɔɎəɚ ɛɚ-

ɖɌɓɧɎɌɑɞ əɌɗɔɣɔɑ ɐɌəəɚɏɚ ɝɔəɐɜɚɘɌ.  

ɂɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. ȿɗɨɞɜɌɓɎɟɖɚɎɌɫ ɐɔɌɏəɚɝɞɔɖɌ ɝɚɝɞɚɫəɔɫ Ɏɑə ɘɌɗɚɏɚ ɞɌɓɌ 

ɔ ɚɛɜɑɐɑɗɑəɔɑ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɕ ɢɑəəɚɝɞɔ ɛɜɑɐɗɌɏɌɑɘɧɡ ɛɌɜɌɘɑɞɜɚɎ ɟ ɒɑəɥɔə  ɝ ɝɔə-

ɐɜɚɘɚɘ Ɍɚɜɞɚ-ɘɑɓɑəɞɑɜɔɌɗɨəɚɕ ɖɚɘɛɜɑɝɝɔɔ. 

 ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. Ȯ ɔɝɝɗɑɐɚɎɌəɔɑ ɍɧɗɚ Ɏɖɗɪɣɑəɚ 46 ɒɑəɥɔə, ɝɜɑɐəɔɕ 

ɎɚɓɜɌɝɞ ð 30,196 Ñ 7,17 ɗɑɞ. Ȯ ɖɚəɞɜɚɗɨəɟɪ ɏɜɟɛɛɟ Ɏɚɤɗɔ 23 əɑɜɚɒɌɎɤɔɑ ɒɑəɥɔəɧ ɍɑɓ 

Ɏɑəɚɓəɚɕ ɔ ɏɔəɑɖɚɗɚɏɔɣɑɝɖɚɕ ɛɌɞɚɗɚɏɔɔ. Ȯ ɚɝəɚɎəɟɪ ð 23  ɒɑəɥɔəɧ: 15 ɚɛɑɜɔɜɚɎɌə-

əɧɡ ɜɚɒɌɎɤɔɡ ɒɑəɥɔə ɝ ɎɌɜɔɖɚɓəɚɕ ɍɚɗɑɓəɨɪ Ɏɑə ɞɌɓɌ, ɚɍɟɝɗɚɎɗɑəəɚɕ  ɝɔəɐɜɚɘɚɘ 

Ɍɚɜɞɚ-ɘɑɓɑəɞɑɜɔɌɗɨəɚɕ ɖɚɘɛɜɑɝɝɔɔ, ɔ 8 əɑ ɚɛɑɜɔɜɚɎɌəəɧɡ ɛɌɢɔɑəɞɚɖ, ɝ ɡɌɜɌɖɞɑɜəɧɘɔ 

ɒɌɗɚɍɌɘɔ, ɝɎɚɕɝɞɎɑəəɧɘɔ ɎɌɜɔɖɚɓəɚɕ ɍɚɗɑɓəɔ ɞɌɓɌ. ȽɞɌɞɔɝɞɔɣɑɝɖɌɫ ɚɍɜɌɍɚɞɖɌ ɐɌəəɧɡ 

ɛɜɚɎɚɐɔɗɌɝɨ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɛɌɖɑɞɌ ɛɜɚɏɜɌɘɘ StatSoft Statistica 10.  

ȼɑɓɟɗɨɞɌɞɧ. Ȯ ɜɌɍɚɞɑ ɔɓɟɣɌɗɔ ɟɗɨɞɜɌɓɎɟɖɚɎɧɑ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɑ ɛɌɜɌɘɑɞɜɧ Ɏɑə 

ɘɌɗɚɏɚ ɞɌɓɌ: ɗɑɎɚɕ ɛɚɣɑɣəɚɕ Ɏɑəɧ, ɫɔɣəɔɖɚɎɧɡ Ɏɑə, Ɏɑə ɚɜɏɌəɚɎ ɘɌɗɚɏɚ ɞɌɓɌ, ɟɏɚɗ ɘɑɒ-

ɐɟ Ɍɚɜɞɚɕ ɔ Ɏɑɜɡəɑɕ ɍɜɧɒɑɑɣəɚɕ Ɍɜɞɑɜɔɑɕ. Ȯ ɎɑəɌɡ ɔɓɘɑɜɫɗɔ ɝɖɚɜɚɝɞɔ ɖɜɚɎɚɞɚɖɌ ɔ ɔɡ 

ɝɚɚɞəɚɤɑəɔɑ, ɐɔɌɘɑɞɜɧ ɔ ɔɡ ɝɚɚɞəɚɤɑəɔɑ. Ȱɗɫ ɛɚɖɌɓɌɞɑɗɑɕ ɝ ɎɧɫɎɗɑəəɧɘɔ ɘɑɒɏɜɟɛ-

ɛɚɎɧɘɔ ɜɌɓɗɔɣɔɫɘɔ ɚɝəɚɎəɚɕ ɔ ɖɚəɞɜɚɗɨəɚɕ ɏɜɟɛɛ ɛɌɢɔɑəɞɚɎ ɍɧɗɔ ɚɛɜɑɐɑɗɑəɧ ɝɜɑɐ-

əɔɑ, ɘɔəɔɘɌɗɨəɧɑ ɔ ɘɌɖɝɔɘɌɗɨəɧɑ ɓəɌɣɑəɔɫ ɛɚɖɌɓɌɞɑɗɑɕ. Ȯ ɚɝəɚɎəɚɕ ɏɜɟɛɛɑ ɛɌɢɔɑə-

ɞɚɎ ɖɚɜɜɑɗɫɢɔɚəəɧɕ ɌəɌɗɔɓ əɑ ɎɧɫɎɔɗ ɠɟəɖɢɔɚəɌɗɨəɚɕ ɝɎɫɓɔ ɘɑɒɐɟ ɏɜɌɐɔɑəɞɚɘ ɐɌɎ-

ɗɑəɔɫ ɔ ɐɜɟɏɔɘɔ ɔɓɘɑɜɫɑɘɧɘɔ ɛɚɖɌɓɌɞɑɗɫɘɔ. Ȼɜɔ ɌəɌɗɔɓɑ ɖɚɜɜɑɗɫɢɔɕ ɛɜɚɣɔɡ ɛɚɖɌɓɌ-

ɞɑɗɑɕ ɚɝəɚɎəɚɕ ɏɜɟɛɛɧ (ɛɜɔ p < 0,05000) ɖɚɩɠɠɔɢɔɑəɞɧ  ɟɖɌɓɧɎɌɪɞ, ɣɞɚ ɜɫɐ ɛɌɜɌɘɑɞ-

ɜɚɎ ɔɘɑɪɞ ɐɚɝɞɌɞɚɣəɚ Ɏɧɝɚɖɟɪ ɞɑɝəɚɞɟ ɝɎɫɓɔ. ȶɚɜɜɑɗɫɢɔɚəəɧɕ ɌəɌɗɔɓ ɛɚɖɌɓɌɞɑɗɑɕ  

ɖɚəɞɜɚɗɨəɚɕ ɏɜɟɛɛɧ (ɛɜɔ p < 0,05000) ɛɚɓɎɚɗɔɗ ɎɧɫɎɔɞɨ ɜɫɐ ɛɌɜɌɘɑɞɜɚɎ, ɔɘɑɪɥɔɡ ɚɞ-

əɚɝɔɞɑɗɨəɚ  Ɏɧɝɚɖɟɪ ɞɑɝəɚɞɟ ɝɎɫɓɔ. 

Ⱥɍɝɟɒɐɑəɔɑ. Ȼɜɔ ɔɝɝɗɑɐɚɎɌəɔɔ ɜɌəɏɚɎɧɡ ɖɚɜɜɑɗɫɢɔɕ ɖɚəɞɜɚɗɨəɚɕ ɔ ɚɝəɚɎəɚɕ 

ɏɜɟɛɛ ɍɧɗɚ ɎɧɫɎɗɑəɚ, ɣɞɚ Ɏ ɣɔɝɗɑ ɛɚɖɌɓɌɞɑɗɑɕ, ɔɘɑɪɥɔɡ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɟɪ Ɏɧ-

ɝɚɖɟɪ ɞɑɝəɚɞɟ ɝɎɫɓɔ, ɝɑɘɨ ɛɚɖɌɓɌɞɑɗɑɕ  ɝɚɎɛɌɗɔ ð ɩɞɚ ɟɏɗɧ ɘɑɒɐɟ Ɍɚɜɞɚɕ ɔ Ɏɑɜɡəɑɕ 

ɍɜɧɒɑɑɣəɚɕ Ɍɜɞɑɜɔɑɕ, ɐɔɌɘɑɞɜɧ ɗɑɎɚɕ ɛɚɣɑɣəɚɕ Ɏɑəɧ Ɏ ɜɌɓɗɔɣəɧɡ ɝɑɏɘɑəɞɌɡ ɔ ɔɡ ɚɞ-

əɚɤɑəɔɫ. ɉɞɚ ɏɚɎɚɜɔɞ ɚ ɞɚɘ, ɣɞɚ ɝɞɑɛɑəɨ ɞɑɝəɚɞɧ ɝɎɫɓɔ ɘɑɒɐɟ ɚɞɘɑɣɑəəɧɘɔ ɛɚɖɌɓɌɞɑ-

ɗɫɘɔ əɑ ɓɌɎɔɝɔɞ ɚɞ ɏɜɟɛɛ (ɚɝəɚɎəɌɫ ɔ ɖɚəɞɜɚɗɨəɌɫ) ɐɗɫ Ɏɝɑɡ əɌɍɗɪɐɌɑɘɧɡ ɛɌɢɔɑəɞɚɎ. 

ȮɧɎɚɐɧ. Ȼɚɗɟɣɑəəɧɑ ɜɑɓɟɗɨɞɌɞɧ ɟɖɌɓɧɎɌɪɞ əɌ ɞɚ, ɣɞɚ əɑɖɚɞɚɜɧɑ ɟɗɨɞɜɌɓɎɟɖɚ-

Ɏɧɑ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɑ ɛɌɜɌɘɑɞɜɧ ɞɌɖɔɑ, ɖɌɖ ɚɞəɚɤɑəɔɑ ɗɔəɑɕəɚɕ ɝɖɚɜɚɝɞɔ ɖɜɚɎɚɞɚɖɌ, Ɏ 

ɗɑɎɚɕ ɛɚɣɑɣəɚɕ Ɏɑəɑ  ɐɔɝɞɌɗɨəɚɏɚ ɝɑɏɘɑəɞɌ ɖ ɝɞɑəɚɓɔɜɚɎɌəəɚɘɟ,  ɟɏɚɗ  ɘɑɒɐɟ Ɍɚɜɞɚɕ ɔ 

Ɏɑɜɡəɑɕ ɍɜɧɒɑɑɣəɚɕ Ɍɜɞɑɜɔɑɕ ɗɑɒɌ ɔ ɝɞɚɫ ɘɚɒəɚ ɔɝɛɚɗɨɓɚɎɌɞɨ, ɖɌɖ ɚɛɜɑɐɑɗɫɪɥɔɑ  

ɝɞɌɞɔɝɞɔɣɑɝɖɔɑ ɛɜɔɓəɌɖɔ Ɍɚɜɞɚ-ɘɑɓɑəɞɑɜɔɌɗɨəɚɏɚ ɝɔəɐɜɚɘɌ. 

 

ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɟɗɨɞɜɌɓɎɟɖɚɎɚɑ ɌəɏɔɚɝɖɌəɔɜɚɎɌəɔɑ, ɝɔəɐɜɚɘ Ɍɚɜɞɚ-

ɘɑɓɑəɞɑɜɔɌɗɨəɚɕ ɖɚɘɛɜɑɝɝɔɔ, ɗɑɎɌɫ ɛɚɣɑɣəɌɫ ɎɑəɌ, ɟɏɚɗ ɘɑɒɐɟ Ɍɚɜɞɚɕ ɔ Ɏɑɜɡəɑɕ ɍɜɧ-

ɒɑɑɣəɚɕ Ɍɜɞɑɜɔɑɕ, ɗɑɎɌɫ ɫɔɣəɔɖɚɎɌɫ ɎɑəɌ. 
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ULTRASOUND DIAGNOSIS OF SMALL PELVIC VEINS IN WOMEN WITH  

AORTO-MESENTERIC COMPRESSION SYNDROME 

 

Fomina E.E., Tukhbatullin ȸ.G.   
 

yndrome of aorto -mesenteric compression is a rather rare pathology, and ultr a-

sound diagnosis is the first method that does not invasively show the presenc e of 

this syndrome.  

Purpose.  Ultrasound diagnosis of the pelvic veins and determination of the diagno s-

tic value of the proposed parameters in women with aorto -mesenteric compression sy n-

drome.  

Material and methods.  The study included 46 women, the average a ge was 30.196 Ñ 

7.17 years. The control group consisted of 23 non -pregnant women without venous and g y-

necological pathology. In general - 23 women: 15 operated women who had given birth with 

var icose veins of the pelvis, caused by aorto -mesenteric compress ion syndrome and 8 not 

operated, with characteristic complaints characteristic of pelvic varicose veins. Statistical 

data processing was performed using the StatSoft Statistica 10 software package.  

Results.  We studied the ultrasound diagnostic parameters o f the pelvic veins: the left 

renal vein, the ovarian veins, the veins of the pelvic organs, the angle between the aorta and 

the superior mesenteric artery. In the veins, blood flow rates and their ratio, diameters and 

their ratio were measured. For indicat ors with identified intergroup differences between the 

main and control groups of patients, the average, minimum and maximum values of the i n-

dicators were determined. In the main group of patients, the correlation analysis did not r e-

veal a functional relat ionship between the pressure gradient and other measurable indic a-

tors. When analyzing the correlations of other indicators of the main group (at p <0.05000), 

the coefficients show that a number of indicators have a relatively high connection tigh t-

ness. A c orrelation analysis of the indicators of the control group (at p <0.05000) made it 

possible to identify a number of indicators that have a relatively high connection tightness.  

In the study of rank correlations of the control and main groups, it was found that among 

the indicators having a statistically significant high closeness of communication, seven ind i-

cators coincided - the angles between the aorta and the superior mesenteric artery, the d i-

ameters of the left renal vein in different segments and their  relationships. This suggests 

that the degree of closeness of the relationship between the observed indicators does not 

depend on the groups (main and control) for all patients observed.  

Conclusion.  The results indicate that some ultrasound diagnostic para meters, such 

as the ratio of linear blood flow velocity in the left renal vein of the distal segment to the st e-

notic, angle between the aorta and the superior mesenteric artery lying and standing can be 

used as defining statistical signs of the aorto -mesen teric syndrome. . 

  

 Keywords: ultrasound angioscanning; syndrome of aorto -mesenteric compression; 

left renal vein; angle between aorta and superior mesenteric artery; left ovarian vein.  
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ɜɔ ɝɐɌɎɗɑəɔɔ ɗɑɎɚɕ ɛɚɣɑɣəɚɕ Ɏɑəɧ 

(ȷȻȮ)  ɎɚɓəɔɖɌɑɞ ɑɑ ɖɚɘɛɜɑɝɝɔɫ, 

ɛɜɔɎɚɐɫɥɌɫ ɖ ɛɚɎɧɤɑəɔɪ Ɏɑəɚɓəɚɏɚ 

ɐɌɎɗɑəɔɫ Ɏ ɑɑ ɛɜɚɖɝɔɘɌɗɨəɧɡ ɚɞɐɑ-

ɗɌɡ ɔ ɛɜɔɞɚɖɌɡ, ɠɚɜɘɔɜɚɎɌəɔɪ ɜɑ-

əɚɚɎɌɜɔɌɗɨəɚɏɚ ɜɑɠɗɪɖɝɌ ɖɜɚɎɔ ɝ ɜɌɓɎɔɞɔɑɘ 

ɡɜɚəɔɣɑɝɖɚɕ Ɏɑəɚɓəɚɕ əɑɐɚɝɞɌɞɚɣəɚɝɞɔ ɞɌɓɌ. 

ȽɐɌɎɗɑəɔɑ ȷȻȮ ɘɑɒɐɟ Ɍɚɜɞɚɕ (ȬȺ) ɔ Ɏɑɜɡəɑɕ 

ɍɜɧɒɑɑɣəɚɕ Ɍɜɞɑɜɔɑɕ (ȮȭȬ) ð ɩɞɚ ɞɌɖ əɌɓɧɎɌɑ-

ɘɧɕ ɛɑɜɑɐəɔɕ ɔɗɔ ɔɝɞɔəəɧɕ çNutcracker 

Syndromeè, ɔɗɔ Ɍɚɜɞɚ-ɘɑɓɑəɞɑɜɔɌɗɨəɌɫ ɖɚɘ-

ɛɜɑɝɝɔɫ, ɔɘɑɪɥɌɫ əɌɔɍɚɗɨɤɑɑ ɖɗɔəɔɣɑɝɖɚɑ 

ɓəɌɣɑəɔɑ. ȼɌɓɗɔɣɌɪɞ ɠɑəɚɘɑə Ɍɚɜɞɚ-

ɘɑɓɑəɞɑɜɔɌɗɨəɚɕ ɖɚɘɛɜɑɝɝɔɔ, ɞɚ ɑɝɞɨ ð ɩɞɚ ɌəɌ-

ɞɚɘɔɣɑɝɖɌɫ ɚɝɚɍɑəəɚɝɞɨ ɝɞɜɚɑəɔɫ ɍɑɓ ɖɌɖɔɡ-

ɗɔɍɚ ɖɗɔəɔɣɑɝɖɔɡ ɛɜɚɫɎɗɑəɔɕ, Ɍ ɝɔəɐɜɚɘ Ɍɚɜ-

ɞɚ-ɘɑɓɑəɞɑɜɔɌɗɨəɚɕ ɖɚɘɛɜɑɝɝɔɔ (ȽȬȸȶ) ɛɜɚɫɎ-

ɗɫɑɞɝɫ   ɖɗɔəɔɣɑɝɖɚɕ  ɝɔɘɛɞɚɘɌɞɔɖɚɕ:  Ɍɍɐɚɘɔ- 

S 

Ȼ 

Kazan State Medical 

Academy .  

Kazan, Russia.  
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ȾɌɍɗɔɢɌ ʈ1.     U ɖɜɔɞɑɜɔɕ ȸɌəəɌ-ȿɔɞəɔ.  Ȼɚ ɛɑɜɑɘɑəəɚɕ  çȯɜɟɛɛɌ   (ȺɝəɚɎ-

əɌɫ/ȶɚəɞɜɚɗɨəɌɫ)è  Ⱥɞɘɑɣɑəəɧɑ ɖɜɔɞɑɜɔɔ ɓəɌɣɔɘɧ əɌ ɟɜɚɎəɑ p <0,05000 

 

  
ʉʫʤ. ʨʘʥʛ ʉʫʤ. ʨʘʥʛ U Z p-ʫʨʦʚ. Z p-ʫʨʦʚ. N N 2-ʭ ʩʪʦʨ 

ʫʛʦʣ ʤʝʞʜʫ  ɸʆ ʠ 

ɺɹɸ ʣʝʞʘ (Á) 
289,0000 792,0000 13,0000 -5,51426 0,000000 -5,51426 0,000000 23 23 0,000000 

ʫʛʦʣ ʤʝʞʜʫ  ɸʆ ʠ 

ɺɹɸ ʩʪʦʷ (Á) 
311,0000 770,0000 35,0000 -5,03094 0,000000 -5,03094 0,000000 23 23 0,000000 

ɻʨʘʜʠʝʥʪ ʜʘʚʣʝ-

ʥʠʷ  ʤʝʞʜʫ ʅʇɺ ʠ 

ʃʇɺ 

632,5000 448,5000 172,5000 2,01018 0,044413 3,04320 0,002341 23 23 0,042481 

ɼʠʘʤʝʪʨ ʃʇɺ 

ʤʝʞʜʫ ɸʆ ʠ ɺɹɸ 

(ʩʤ)   

297,0000 784,0000 21,0000 -5,33851 0,000000 -5,35538 0,000000 23 23 0,000000 

ɼʠʘʤʝʪʨ ʜʠʩʪʘʣʴ-

ʥʦʛʦ ʩʝʛʤʝʥʪʘ  

ʃʇɺ (ʩʤ)   

739,0000 342,0000 66,0000 4,34990 0,000014 4,35433 0,000013 23 23 0,000003 

ʆʪʥʦʰʝʥʠʝ ʜʠʘ-

ʤʝʪʨʦʚ ʃʇɺ 
 ɼʩʝʛ / ʉʩʝʛ 

800,5000 280,5000 4,5000 5,70100 0,000000 5,70223 0,000000 23 23 0,000000 

ʆʪʥʦʰʝʥʠʝ ʜʠʘ-
ʤʝʪʨʦʚ ʃʇɺ 
ʉʩʝʛ/ɼʩʝʛ 

280,5000 800,5000 4,5000 -5,70100 0,000000 -5,70999 0,000000 23 23 0,000000 

ʃʉʂ  ʃʇɺ  

ʤʝʞʜʫ ɸʆ ʠ ɺɹɸ 

(ʩʤ/ʩ)   

800,0000 281,0000 5,0000 5,69002 0,000000 5,69072 0,000000 23 23 0,000000 

ʃʉʂ  ʃʇɺ ʜʠ-

ʩʪʘʣʴʥʳʡ ʩʝʛʤʝʥʪ  

(ʩʤ/ʩ)   

548,0000 533,0000 257,0000 0,15378 0,877780 0,15384 0,877735 23 23 0,878969 

ʆʪʥʦʰʝʥʠʝ  

ʃʉʂ ʃʇɺ 

ʉʩʝʛ/ɼʩʝʛ  

765,0000 316,0000 40,0000 4,92110 0,000001 4,92110 0,000001 23 23 0,000000 

ʆʪʥʦʰʝʥʠʝ  

ʃʉʂ ʃʇɺ 

 ɼʩʝʛ / ʉʩʝʛ  

312,5000 768,5000 36,5000 -4,99799 0,000001 -5,00046 0,000001 23 23 0,000000 

ɼʠʘʤʝʪʨ  ʃʗɺ  

(ʩʤ) 
761,0000 320,0000 44,0000 4,83322 0,000001 4,83665 0,000001 23 23 0,000000 

ʃʉʂ  ʃʗɺ (ʩʤ/ʩ) 575,0000 506,0000 230,0000 0,74695 0,455093 0,74700 0,455065 23 23 0,458752 

ɼʠʘʤʝʪʨ 

 ʇʗɺ  (ʩʤ) 
629,5000 451,5000 175,5000 1,94427 0,051863 1,94884 0,051315 23 23 0,049899 

ʃʉʂ  ʇʗɺ (ʩʤ/ʩ) 512,5000 568,5000 236,5000 -0,60415 0,545743 -0,60428 0,545656 23 23 0,541993 

ɺʦʟʨʘʩʪ 724,0000 357,0000 81,0000 4,02036 0,000058 4,02857 0,000056 23 23 0,000022 

ɺɹɸ ʃʉʂ (ʩʤ/ʩ) 446,5000 634,5000 170,5000 -2,05412 0,039965 -2,05418 0,039959 23 23 0,038061 

ɺɹɸ ʊɸʄɸʍ(ʩʤ/c) 522,5000 558,5000 246,5000 -0,38446 0,700637 -0,38450 0,700611 23 23 0,695254 

ɺɹɸ PI 459,5000 621,5000 183,5000 -1,76852 0,076975 -1,76874 0,076939 23 23 0,074990 

ɺɹɸ RI 457,5000 623,5000 181,5000 -1,81246 0,069916 -1,81931 0,068864 23 23 0,067928 

ɸʦʨʪʘ ʃʉʂ (ʩʤ/ʩ) 449,0000 632,0000 173,0000 -1,99920 0,045588 -1,99920 0,045588 23 23 0,044845 

ɸʦʨʪʘ ʊɸ-
ʄɸʍ(ʩʤ/c) 

479,5000 601,5000 203,5000 -1,32914 0,183804 -1,32926 0,183764 23 23 0,181978 

ɸʦʨʪʘ PI 515,5000 565,5000 239,5000 -0,53824 0,590408 -0,53826 0,590397 23 23 0,586214 

ɸʦʨʪʘ RI 471,0000 610,0000 195,0000 -1,51587 0,129552 -1,52104 0,128250 23 23 0,130465 

ʃʉʂ ɺɹɸ / ʃʉʂ 

ɸʦʨʪʘ 
576,0000 505,0000 229,0000 0,76892 0,441941 0,76921 0,441772 23 23 0,445596 

ʉʣʝʚʘ  ʜʠʘʤʝʪʨ 

ʤʘʪʦʯʥʳʭ  ʚʝʥ 

(ʩʤ) 

748,5000 332,5000 56,5000 4,55860 0,000005 4,56241 0,000005 23 23 0,000001 
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ʉʣʝʚʘ  ʃʉʂ ʤʘʪʦʯ-

ʥʳʭ ʚʝʥ (ʩʤ/ʩ) 
534,0000 547,0000 258,0000 -0,13182 0,895131 -0,13183 0,895121 23 23 0,896155 

ʉʣʝʚʘ  ʜʠʘʤʝʪʨ 

ʛʨʦʟʜʝʚʠʜʥʳʭ ʚʝʥ  

ʩʤ) 

757,5000 323,5000 47,5000 4,75633 0,000002 4,76353 0,000002 23 23 0,000000 

ʉʣʝʚʘ  ʃʉʂ  
ʛʨʦʟʜʝʚʠʜʥʳʭ ʚʝʥ 

(ʩʤ/ʩ) 

543,5000 537,5000 261,5000 0,05492 0,956200 0,05493 0,956197 23 23 0,947969 

ʉʧʨʘʚʘ  ʜʠʘʤʝʪʨ 

ʤʘʪʦʯʥʳʭ ʚʝʥ 

(ʩʤ) 

770,5000 310,5000 34,5000 5,04193 0,000000 5,04800 0,000000 23 23 0,000000 

ʉʧʨʘʚʘ  ʃʉʂ ʤʘ-

ʪʦʯʥʳʭ  ʚʝʥ (ʩʤ/ʩ) 
520,0000 561,0000 244,0000 -0,43938 0,660384 -0,43944 0,660345 23 23 0,663336 

ʉʧʨʘʚʘ  ʜʠʘʤʝʪʨ 

ʛʨʦʟʜʝʚʠʜʥʳʭ 

ʚʝʥ(ʩʤ) 

758,5000 322,5000 46,5000 4,77830 0,000002 4,78405 0,000002 23 23 0,000000 

ʉʧʨʘʚʘ  ʃʉʂ ʛʨʦʟ-
ʜʝʚʠʜʥʳʭ ʚʝʥ 

(ʩʤ/ʩ) 

519,0000 562,0000 243,0000 -0,46135 0,644546 -0,46140 0,644515 23 23 0,647594 

 

   
 

ȾɌɍɗɔɢɌ ʈ2.     ȺɛɔɝɌɞɑɗɨəɧɑ ɝɞɌɞɔɝɞɔɖɔ, ɚɝəɚɎəɌɫ ɏɜɟɛɛɌ. 

  

N ʉʨʝʜʥʝʝ ʄʝʜʠʘʥʘ ʄʠʥʠʤʫʤ ʄʘʢʩʠʤʫʤ ʉʪʘʥʜ. 

ʦʪʢʣ. 

ɺʦʟʨʘʩʪ 23 34,3913 34,0000 19,00000 49,0000 7,14613 

ʫʛʦʣ ʤʝʞʜʫ ɸʆ  ʠ ɺɹɸ ʣʝʞʘ (Á) 23 38,8948 36,8500 13,68000 59,7700 13,00619 

ʫʛʦʣ ʤʝʞʜʫ ɸʆ ʠ ɺɹɸ ʩʪʦʷ (Á) 23 22,7413 21,9000 0,00000 48,6800 11,20541 

ɻʨʘʜʠʝʥʪ ʜʘʚʣʝʥʠʷ  

 ʤʝʞʜʫ ʅʇɺ ʠ ʃʇɺ 
23 1,5930 0,0000 0,00000 8,8000 2,58176 

ɼʠʘʤʝʪʨ ʃʇɺ  

ʤʝʞʜʫ  ɸʆ ʠ ɺɹɸ (ʩʤ)   
23 0,1770 0,1800 0,12000 0,2400 0,02945 

ɼʠʘʤʝʪʨ ʜʠʩʪʘʣʴʥʦʛʦ  ʩʝʛʤʝʥʪʘ ʃʇɺ 

(ʩʤ)   
23 0,8809 0,8800 0,70000 1,1400 0,10668 

ʆʪʥʦʰʝʥʠʝ ʜʠʘʤʝʪʨʦʚ ʃʇɺ  

ɼʩʝʛ / ʉʩʝʛ 
23 5,1630 4,9400 3,40000 9,5000 1,39276 

ʆʪʥʦʰʝʥʠʝ ʜʠʘʤʝʪʨʦʚ ʃʇɺ 

 ʉʩʝʛ / ɼʩʝʛ 
23 0,2052 0,2000 0,11000 0,2900 0,04631 

ʃʉʂ  ʃʇɺ 

 ʤʝʞʜʫ ɸʆ ʠ ɺɹɸ (ʩʤ/ʩ)   
23 107,8478 105,8000 72,40000 132,5000 14,61680 

ʆʪʥʦʰʝʥʠʝ ʃʉʂ ʃʇɺ 

 ʉʩʝʛ / ɼʩʝʛ 
23 6,0100 6,1600 2,55000 12,4000 2,34554 

ʆʪʥʦʰʝʥʠʝ ʃʉʂ ʃʇɺ  

ɼʩʝʛ / ʉʩʝʛ 
23 0,1926 0,1600 0,09000 0,3900 0,08069 

ɼʠʘʤʝʪʨ ʃʗɺ  (ʩʤ) 23 0,7039 0,7000 0,30000 1,0000 0,17832 

ʉʣʝʚʘ  ʜʠʘʤʝʪʨ 

 ʤʘʪʦʯʥʳʭ ʚʝʥ (ʩʤ) 
23 0,5770 0,5500 0,26000 0,8500 0,15686 

ʉʣʝʚʘ  ʜʠʘʤʝʪʨ  

ʛʨʦʟʜʝʚʠʜʥʳʭ ʚʝʥ (ʩʤ) 
23 0,7335 0,8000 0,34000 1,1600 0,21714 

ʉʧʨʘʚʘ  ʜʠʘʤʝʪʨ 

 ʤʘʪʦʯʥʳʭ ʚʝʥ (ʩʤ) 
23 0,5783 0,5600 0,35000 0,8000 0,11930 

ʉʧʨʘʚʘ  ʜʠʘʤʝʪʨ  

ʛʨʦʟʜʝʚʠʜʥʳʭ ʚʝʥ(ʩʤ) 
23 0,6435 0,6400 0,33000 0,9000 0,13855 
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əɌɗɨəɚɕ ɍɚɗɨɪ, ɐɔɝɛɌɜɑɟəɔɑɕ, ɏɑɘɌɞɟɜɔɑɕ, ɝɔə-

ɐɜɚɘɚɘ ɞɌɓɚɎɚɏɚ ɛɚɗəɚɖɜɚɎɔɫ ɔ əɌɗɔɣɔɑɘ ɛɚ-

Ɏɧɤɑəəɚɏɚ ɏɜɌɐɔɑəɞɌ ɐɌɎɗɑəɔɫ ɘɑɒɐɟ ȷȻȮ ɔ 

əɔɒəɑɕ ɛɚɗɚɕ Ɏɑəɚɕ (ȹȻȮ) ð ɐɚɝɞɌɞɚɣəɚ ɜɑɐɖɌɫ 

ɛɌɞɚɗɚɏɔɫ [1 - 3]. Ȼɜɔ ɐɗɔɞɑɗɨəɚɕ ɏɔɛɑɜɞɑəɓɔɔ 

ȷȻȮ ɎɚɓəɔɖɌɑɞ ɜɔɝɖ ɜɌɓɎɔɞɔɫ ɡɜɚəɔɣɑɝɖɔɡ ɓɌ-

ɍɚɗɑɎɌəɔɕ ɛɚɣɑɖ ɔ ɑɑ ɞɜɚɘɍɔɜɚɎɌəɔɫ [4]. 

ȰɔɌɏəɚɝɞɔɖɌ ɐɌəəɚɏɚ ɝɔəɐɜɚɘɌ ɐɚɝɞɌɞɚɣ-

əɚ ɞɜɟɐəɌɫ ɔ ɎɖɗɪɣɌɑɞ Ɏ ɝɑɍɫ ɟɗɨɞɜɌɓɎɟɖɚɎɚɑ 

ɌəɏɔɚɝɖɌəɔɜɚɎɌəɔɑ (ȿȳȬȽ) Ɏɑə ɞɌɓɌ, ɝɢɔəɞɔ-

ɏɜɌɠɔɪ ɞɌɓɚɎɧɡ Ɏɑə (ɩɘɔɝɝɔɚəəɌɫ ɖɚɘɛɨɪɞɑɜ-

əɌɫ ɞɚɘɚɏɜɌɠɔɫ), ɘɟɗɨɞɔɝɛɔɜɌɗɨəɟɪ ɖɚɘɛɨɪ-

ɞɑɜəɟɪ ɞɚɘɚɏɜɌɠɔɪ ɔ/ɔɗɔ ɘɌɏəɔɞəɚ-

ɜɑɓɚəɌəɝəɟɪ ɞɚɘɚɏɜɌɠɔɪ Ɏɑə ɞɌɓɌ, ɜɑəɚɠɗɑɍɚ-

ɏɜɌɠɔɪ, ɝɑɗɑɖɞɔɎəɟɪ ɚɎɌɜɔɖɚɏɜɌɠɔɪ ɔ ɞɌɓɚ-

Ɏɟɪ ɠɗɑɍɚɏɜɌɠɔɪ ɝ ɔɓɘɑɜɑəɔɑɘ ɏɜɌɐɔɑəɞɌ ɐɌɎ-

ɗɑəɔɫ ɘɑɒɐɟ ȹȻȮ ɔ ȷȻȮ [5]. Ȯ əɚɜɘɑ ɏɜɌɐɔɑəɞ 

ɐɌɎɗɑəɔɫ ð 1 ɘɘ ɜɞ. ɝɞ., 2 ɘɘ ɜɞ. ɝɞ. ð ɟɖɌɓɌəɔɑ 

əɌ ɗɑɏɖɟɪ ɖɚɘɛɜɑɝɝɔɪ, ɛɜɔ ɏɜɌɐɔɑəɞɑ  > 3 ɘɘ 

ɜɞ. ɝɞ. ɐɔɌɏəɚɝɞɔɜɟɑɞɝɫ ɝɔəɐɜɚɘ Ɍɚɜɞɚ-

ɘɑɓɑəɞɑɜɔɌɗɨəɚɕ ɖɚɘɛɜɑɝɝɔɔ ɝ ɏɔɛɑɜɞɑəɓɔɑɕ Ɏ 

ȷȻȮ, Ɍ ɏɜɌɐɔɑəɞ ɐɌɎɗɑəɔɫ > 5 ɘɘ ɜɞ. ɝɞ.  ɝɣɔɞɌ-

ɑɞɝɫ ɏɑɘɚɐɔəɌɘɔɣɑɝɖɔ ɓəɌɣɔɘɧɘ ɝɞɑəɚɓɚɘ ȷȻȮ 

[6].  

ȿȳȬȽ Ɏɑə ɞɌɓɌ ɫɎɗɫɑɞɝɫ ɛɑɜɎɧɘ əɑ ɔəɎɌ-

ɓɔɎəɧɘ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɘ ɘɑɞɚɐɚɘ, ɖɚɞɚɜɧɕ 

ɐɚɗɒɑə ɚɞɎɑɞɔɞɨ əɌ Ɏɚɛɜɚɝ: çɑɝɞɨ ɜɌɝɤɔɜɑəɔɑ 

Ɏɑə ɞɌɓɌ ɔɗɔ əɑɞ?è, ɔ ɑɝɗɔ ɚɍəɌɜɟɒɔɗɔ ɜɌɝɤɔ-

ɜɑəɔɑ Ɏɑə, ɞɚ ɛɜɑɐɎɌɜɔɞɑɗɨəɚ ɚɛɜɑɐɑɗɔɞɨ ɩɞɔɚ-

ɗɚɏɔɣɑɝɖɔɑ ɠɌɖɞɚɜɧ, ɛɜɔɎɚɐɫɥɔɑ ɖ ɐɌəəɚɕ ɛɌ-

ɞɚɗɚɏɔɔ, ɣɞɚ Ɏ ɐɌɗɨəɑɕɤɑɘ ɛɚɎɗɔɫɑɞ əɌ ɐɔɌɏəɚ-

ɝɞɔɣɑɝɖɟɪ ɞɌɖɞɔɖɟ Ɏɑɐɑəɔɫ ɛɌɢɔɑəɞɌ. ȶɚɗɔɣɑ-

ɝɞɎɚ ɔɝɝɗɑɐɚɎɌəɔɕ, ɛɚɝɎɫɥɑəəɧɡ ɐɌəəɚɕ ɞɑɘɑ, 

ɝ ɛɚɘɚɥɨɪ ɟɗɨɞɜɌɓɎɟɖɌ əɑɐɚɝɞɌɞɚɣəɚɑ, Ɏɑɜɚɫɞ-

əɚ, ɞɜɟɐəɚɝɞɨ ɓɌɖɗɪɣɌɑɞɝɫ Ɏ ɞɚɘ, ɣɞɚ ȽȬȸȶ ð 

ɐɚɎɚɗɨəɚ ɜɑɐɖɌɫ ɛɌɞɚɗɚɏɔɫ, ɔ ɖɚɗɔɣɑɝɞɎɚ ɛɌɢɔ-

ɑəɞɚɎ ɚɏɜɌəɔɣɑəəɚɑ. Ȱɗɫ ɝɚɎɑɜɤɑəɝɞɎɚɎɌəɔɫ 

ɐɌəəɚɏɚ ɘɑɞɚɐɌ ɛɜɑɐɗɌɏɌɑɘ ɜɌɝɤɔɜɔɞɨ ɟɗɨɞɜɌ-

ɓɎɟɖɚɎɧɑ ɛɌɜɌɘɑɞɜɧ ɝɔəɐɜɚɘɌ Ɍɚɜɞɚ-

ɘɑɓɑəɞɑɜɔɌɗɨəɚɕ ɖɚɘɛɜɑɝɝɔɔ, ɣɞɚ ɐɌɝɞ Ɏɚɓɘɚɒ-

əɚɝɞɨ ɛɚɗɟɣɔɞɨ əɌɔɍɚɗɑɑ ɔɝɣɑɜɛɧɎɌɪɥɟɪ ɔə-

ɠɚɜɘɌɢɔɪ ɚ ɝɚɝɞɚɫəɔɔ Ɏɑə ɘɌɗɚɏɚ ɞɌɓɌ. 

ɂɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ.  

ȿɗɨɞɜɌɓɎɟɖɚɎɌɫ ɐɔɌɏəɚɝɞɔɖɌ ɝɚɝɞɚɫəɔɫ 

Ɏɑə ɘɌɗɚɏɚ ɞɌɓɌ ɔ ɚɛɜɑɐɑɗɑəɔɑ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɕ 

ɢɑəəɚɝɞɔ ɛɜɑɐɗɌɏɌɑɘɧɡ ɛɌɜɌɘɑɞɜɚɎ ɟ ɒɑəɥɔə  

ɝ ɝɔəɐɜɚɘɚɘ Ɍɚɜɞɚ-ɘɑɓɑəɞɑɜɔɌɗɨəɚɕ ɖɚɘɛɜɑɝ-

ɝɔɔ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. 

Ȯ ɔɝɝɗɑɐɚɎɌəɔɑ ɍɧɗɚ Ɏɖɗɪɣɑəɚ 46 ɒɑə-

ɥɔə, ɛɜɚɡɚɐɔɎɤɔɡ ɚɍɝɗɑɐɚɎɌəɔɑ Ɏ ȸɑɒɜɑɏɔɚ-

əɌɗɨəɚɘ ɖɗɔəɔɖɚ-ɐɔɌɏəɚɝɞɔɣɑɝɖɚɘ ɢɑəɞɜɑ ɏɚ-

ɜɚɐɌ   ȶɌɓɌəɔ, ɝɜɑɐəɔɕ ɎɚɓɜɌɝɞ ɝɚɝɞɌɎɔɗ 30,196 

Ñ 7,17 ɗɑɞ. ȮɧɍɚɜɖɌ ɚɞɜɌɒɌɑɞ ɛɚɞɚɖ ɛɌɢɔɑəɞɚɎ 

ɓɌ 3 ɏɚɐɌ (2015-2018 ɏɏ.), ɞɚ ɑɝɞɨ ɝɚɚɞɎɑɞɝɞɎɟɑɞ 

Ɏɝɑɘ ɞɜɑɍɚɎɌəɔɫɘ ɜɑɛɜɑɓɑəɞɌɞɔɎəɚɝɞɔ. Ȯ ɖɚə-

ɞɜɚɗɨəɟɪ ɏɜɟɛɛɟ Ɏɚɤɗɔ əɑɜɚɒɌɎɤɔɑ ɒɑəɥɔəɧ 

ɍɑɓ Ɏɑəɚɓəɚɕ ɔ ɏɔəɑɖɚɗɚɏɔɣɑɝɖɚɕ ɛɌɞɚɗɚɏɔɔ ɔ 

ɡɌɜɌɖɞɑɜəɧɡ ɒɌɗɚɍ: 23 ɒɑəɥɔəɧ, ɝɜɑɐəɔɕ Ɏɚɓ-

ɜɌɝɞ ɝɚɝɞɌɎɔɗ 26,0 ɗɑɞ (ɘɔəɔɘɌɗɨəɧɕ ð 20,0 ɗɑɞ, 

ɘɌɖɝɔɘɌɗɨəɧɕ ð 38,0 ɗɑɞ). Ȯ ɚɝəɚɎəɟɪ ɏɜɟɛɛɟ 

Ɏɚɤɗɔ 23  ɒɑəɥɔəɧ, ɝɜɑɐəɔɕ ɎɚɓɜɌɝɞ  ð 34,39 

ɗɑɞ (ɘɔəɔɘɌɗɨəɧɕ ð 19,0 ɗɑɞ, ɘɌɖɝɔɘɌɗɨəɧɕ ð 

49,0 ɗɑɞ). ȴɓ əɔɡ 15 ɚɛɑɜɔɜɚɎɌəəɧɡ, ɜɚɒɌɎɤɔɡ 

ɒɑəɥɔə ɝ ɎɌɜɔɖɚɓəɚɕ ɍɚɗɑɓəɨɪ Ɏɑə ɞɌɓɌ, ɚɍɟ-

ɝɗɚɎɗɑəəɚɕ  ɝɔəɐɜɚɘɚɘ Ɍɚɜɞɚ-ɘɑɓɑəɞɑɜɔɌɗɨəɚɕ 

ɖɚɘɛɜɑɝɝɔɔ (ȽȬȸȶ), Ɏɝɑɘ ɔɓɘɑɜɫɗɔ ɏɜɌɐɔɑəɞ 

ɐɌɎɗɑəɔɫ ɘɑɒɐɟ əɔɒəɑɕ ɛɚɗɚɕ Ɏɑəɚɕ (ȹȻȮ) ɔ 

ȷȻȮ ɔəɞɜɌɚɛɑɜɌɢɔɚəəɚ ɔɗɔ ɝ ɛɚɘɚɥɨɪ ɠɗɑɍɚ-

ɏɜɌɠɔɔ. 8 ɒɑəɥɔə ɝ ɡɌɜɌɖɞɑɜəɧɘɔ çɎɑəɚɓəɧ-

ɘɔè  ɒɌɗɚɍɌɘɔ: ɡɜɚəɔɣɑɝɖɔɑ ɞɌɓɚɎɧɑ ɍɚɗɔ, ɐɔɝ-

ɛɌɜɑɟəɔɫ, ɍɚɗɔ Ɏ ɖɜɑɝɞɢɑ, ɖɚɛɣɔɖɑ, ɛɚɫɝəɔɣəɚɕ 

ɚɍɗɌɝɞɔ ɛɜɔ ɐɗɔɞɑɗɨəɚɘ ɝɔɐɑəɔɔ, əɌɜɟɤɑəɔɑ 

ɘɑəɝɞɜɟɌɗɨəɚɏɚ ɢɔɖɗɌ, ɔɓ əɔɡ 4 ð ɜɚɒɌɎɤɔɑ 

ɒɑəɥɔəɧ, 4 ð əɑ ɜɚɒɌɎɤɔɑ.  

ȿȳȬȽ Ɏɧɛɚɗəɫɗɚɝɨ əɌ ɌɛɛɌɜɌɞɑ Logiq E9 ɔ 

Voluson ȱ10 (GE, HC, ȽɄȬ) c ɔɝɛɚɗɨɓɚɎɌəɔɑɘ 

ɘɟɗɨɞɔɣɌɝɞɚɞəɚɏɚ ɖɚəɎɑɖɝəɚɏɚ (2,5-5,5 ȸȯɢ), 

ɩəɐɚɎɌɏɔəɌɗɨəɚɏɚ (5-9 ȸȯɢ) ɔ ɗɔəɑɕəɚɏɚ (9 ȸȯɢ) 

ɐɌɞɣɔɖɚɎ ɔ ɝɗɑɐɟɪɥɔɡ ɜɑɒɔɘɚɎ: Ȯ-ɜɑɒɔɘ, ɢɎɑ-

ɞɚɎɚɑ ɐɚɛɛɗɑɜɚɎɝɖɚɑ ɖɌɜɞɔɜɚɎɌəɔɑ (ɂȰȶ), ɔɘ-

ɛɟɗɨɝəɚ-ɎɚɗəɚɎɚɕ ɜɑɒɔɘ.  

Ȯɝɑɘ ɛɌɢɔɑəɞɌɘ ɔɓɘɑɜɫɗɔ ɟɏɚɗ ɘɑɒɐɟ ȬȺ 

ɔ ȮȭȬ ð ɗɑɒɌ ɔ ɝɞɚɫ; Ɏ Ɍɚɜɞɑ ɔ Ɏɑɜɡəɑɕ ɍɜɧɒɑ-

ɑɣəɚɕ Ɍɜɞɑɜɔɔ: ɘɌɖɝɔɘɌɗɨəɟɪ ɗɔəɑɕəɟɪ ɝɖɚ-

ɜɚɝɞɨ ɖɜɚɎɚɞɚɖɌ (ȷȽȶ, ɝɘ/ɝ), ɟɝɜɑɐəɑəəɟɪ ɛɚ 

Ɏɜɑɘɑəɔ ɘɌɖɝɔɘɌɗɨəɟɪ ɝɖɚɜɚɝɞɨ ɖɜɚɎɚɞɚɖɌ 

(TAMAX, ɝɘ/c), ɚɞəɚɤɑəɔɫ ɗɔəɑɕəɚɕ ɝɖɚɜɚɝɞɔ 

ɖɜɚɎɚɞɚɖɌ Ɏɑɜɡəɑɕ ɍɜɧɒɑɑɣəɚɕ Ɍɜɞɑɜɔɔ ɖ ɗɔ-

əɑɕəɚɕ ɝɖɚɜɚɝɞɔ ɖɜɚɎɚɞɚɖɌ Ɍɚɜɞɧ (ȷȽȶ 

ȮȭȬ/ȷȽȶ ȬȺ), ɛɟɗɨɝɌɢɔɚəəɧɕ ɔəɐɑɖɝ (PI), ɔə-

ɐɑɖɝ ɛɑɜɔɠɑɜɔɣɑɝɖɚɏɚ ɝɚɛɜɚɞɔɎɗɑəɔɫ (RI). Ȯ 

ɗɑɎɚɕ ɛɚɣɑɣəɚɕ Ɏɑəɑ ɐɔɌɘɑɞɜɧ ɘɑɒɐɟ ȬȺ ɔ  

ȮȭȬ ɔ ɑɑ ɐɔɝɞɌɗɨəɚɏɚ ɝɑɏɘɑəɞɌ; ɚɞəɚɤɑəɔɫ 

ɐɔɌɘɑɞɜɚɎ ɐɔɝɞɌɗɨəɚɏɚ ɝɑɏɘɑəɞɌ ɖ ɝɞɑəɚɓɔɜɚ-

ɎɌəəɚɘɟ ɝɑɏɘɑəɞɟ (ɚɞəɚɤɑəɔɫ ɐɔɌɘɑɞɜɚɎ ȷȻȮ 

Ȱɝɑɏ/Ƚɝɑɏ); ɝɞɑəɚɓɔɜɚɎɌəəɚɏɚ ɖ ɐɔɝɞɌɗɨəɚɘɟ 

(ɚɞəɚɤɑəɔɫ ɐɔɌɘɑɞɜɚɎ ȷȻȮ Ƚɝɑɏ/Ȱɝɑɏ). ȷɔəɑɕ-

əɧɑ ɝɖɚɜɚɝɞɔ ɖɜɚɎɚɞɚɖɌ  Ɏ ȷȻȮ: ɘɑɒɐɟ ȬȺ ɔ  

ȮȭȬ ɔ ɐɔɝɞɌɗɨəɧɘ ɝɑɏɘɑəɞɚɘ; ɚɞəɚɤɑəɔɫ ɝɖɚ-

ɜɚɝɞɑɕ ɖɜɚɎɚɞɚɖɌ ɐɔɝɞɌɗɨəɚɏɚ ɝɑɏɘɑəɞɌ ɖ ɝɞɑ-

əɚɓɔɜɚɎɌəəɚɘɟ ɝɑɏɘɑəɞɟ (ɚɞəɚɤɑəɔɫ ȷȽȶ ȷȻȮ 

Ȱɝɑɏ/Ƚɝɑɏ); ɝɞɑəɚɓɔɜɚɎɌəəɚɏɚ ɖ ɐɔɝɞɌɗɨəɚɘɟ 

(ɚɞəɚɤɑəɔɫ ȷȽȶ ȷȻȮ Ƚɝɑɏ/Ȱɝɑɏ). ȰɔɌɘɑɞɜɧ ɔ 

ɗɔəɑɕəɟɪ ɝɖɚɜɚɝɞɨ ɖɜɚɎɚɞɚɖɌ Ɏ ɫɔɣəɔɖɚɎɧɡ 

ɎɑəɌɡ (v. Ovarica) ð ɛɜɌɎɚɕ ɫɔɣəɔɖɚɎɚɕ Ɏɑəɑ 

(ȻɋȮ) ɔ ɗɑɎɚɕ ɫɔɣəɔɖɚɎɚɕ Ɏɑəɑ (ȷɋȮ), Ɏ ɘɌɞɚɣ-

əɧɡ ɔ ɏɜɚɓɐɑɎɔɐəɧɡ Ɏɑəɚɓəɧɡ ɝɛɗɑɞɑəɔɫɡ. ȸɑ-

ɞɚɐɔɖɌ ɔɝɝɗɑɐɚɎɌəɔɫ ɚɛɔɝɌəɌ əɌɘɔ ɜɌəɑɑ [6, 7]. 

Ⱦɜɟɐəɚɝɞɨ ɔɝɝɗɑɐɚɎɌəɔɫ ɍɧɗɌ Ɏ ɞɚɘ, ɣɞɚ, ȽȬȸȶ 

ɎɝɞɜɑɣɌɑɞɝɫ ɜɑɐɖɚ, ɎɧɍɚɜɖɌ ɍɧɗɌ ɘɌɗɑəɨɖɚɕ. 

ȽɞɌɞɔɝɞɔɣɑɝɖɌɫ ɚɍɜɌɍɚɞɖɌ ɐɌəəɧɡ ɛɜɚɎɚ-

ɐɔɗɌɝɨ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɛɌɖɑɞɌ ɛɜɚɏɜɌɘɘ 

StatSoft Statistica 10. ȽɞɌɞɔɝɞɔɣɑɝɖɔɕ ɌəɌɗɔɓ 

ɘɑɒɏɜɟɛɛɚɎɧɡ ɜɌɓɗɔɣɔɕ ɛɜɚɎɚɐɔɗɝɫ əɌ ɚɝəɚɎɑ 

əɑɛɌɜɌɘɑɞɜɔɣɑɝɖɔɡ ɞɑɝɞɚɎ ȸɌəəɌ-ȿɔɞəɔ, ɖɚɜ-

ɜɑɗɫɢɔɚəəɧɕ ɌəɌɗɔɓ ð əɌ ɚɝəɚɎɑ ɜɌɝɣɑɞɚɎ ɖɚ-

ɩɠɠɔɢɔɑəɞɚɎ ɜɌəɏɚɎɧɡ ɖɚɜɜɑɗɫɢɔɕ ȽɛɔɜɘɑəɌ,  

ɞɌɖɒɑ ɚɢɑəɔɎɌɗɔɝɨ Ɏɧɍɚɜɚɣəɧɑ ɝɜɑɐəɔɑ ɔ ɜɌɝ-

ɝɑɔɎɌəɔɑ ɓəɌɣɑəɔɕ ɛɚɖɌɓɌɞɑɗɑɕ əɌ ɚɝəɚɎɑ ɝɞɌə- 
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ɐɌɜɞəɚɏɚ ɚɞɖɗɚəɑəɔɫ ɛɜɔ ɟɜɚɎəɑ ɓəɌɣɔɘɚɝɞɔ 

95% (p < 0,05).  

ȼɑɓɟɗɨɞɌɞɧ. 

ȽɞɌɞɔɝɞɔɣɑɝɖɔɕ ɌəɌɗɔɓ ɘɑɒɏɜɟɛɛɚɎɧɡ 

ɜɌɓɗɔɣɔɕ ɛɚɖɌɓɌɞɑɗɑɕ ɖɚəɞɜɚɗɨəɚɕ ɔ ɚɝəɚɎəɚɕ 

ɏɜɟɛɛ, ɛɜɚɎɑɐɑəəɧɕ əɌ ɚɝəɚɎɑ əɑɛɌɜɌɘɑɞɜɔɣɑ-

ɝɖɔɡ ɞɑɝɞɚɎ, ɛɚɓɎɚɗɔɗ ɝɐɑɗɌɞɨ ɎɧɎɚɐ ɚ ɞɚɘ, ɣɞɚ 

ɛɜɔ ɟɜɚɎəɑ ɝɞɌɞɔɝɞɔɣɑɝɖɚɕ ɓəɌɣɔɘɚɝɞɔ  95% (p 

< 0,05) ɐɌəəɧɑ ɏɜɟɛɛɧ ɛɌɢɔɑəɞɚɎ əɑ ɔɘɑɪɞ 

ɜɌɓɗɔɣɔɕ ɛɚ  ɛɚɖɌɓɌɞɑɗɫɘ: ȷȽȶ, TAMAX, PI, RI ð 

Ɏ Ɍɚɜɞɑ ɔ Ɏɑɜɡəɑɕ ɍɜɧɒɑɑɣəɚɕ Ɍɜɞɑɜɔɔ, ȷȽȶ Ɏ 

ɐɔɝɞɌɗɨəɚɘ ɝɑɏɘɑəɞɑ ȷȻȮ, ȷȽȶ Ɏ ɘɌɞɚɣəɧɡ ɔ 

ɏɜɚɓɐɑɎɔɐəɧɡ ɝɛɗɑɞɑəɔɫɡ, ȷȽȶ ɔ ɐɔɌɘɑɞɜɧ Ɏ 

ɛɜɌɎɚɕ ɫɔɣəɔɖɚɎɚɕ Ɏɑəɑ, ȷȽȶ Ɏ ɗɑɎɚɕ ɫɔɣəɔ-

ɖɚɎɚɕ Ɏɑəɑ (ɞɌɍɗ. ʈ1).  Ȼɚɩɞɚɘɟ ɐɌəəɧɑ ɛɚɖɌɓɌ-

ɞɑɗɔ əɑ ɟɣɌɝɞɎɚɎɌɗɔ Ɏ ɛɚɝɗɑɐɟɪɥɑɘ ɝɞɌɞɔɝɞɔ-

ɣɑɝɖɚɘ ɌəɌɗɔɓɑ.  

 Ȱɗɫ ɛɚɖɌɓɌɞɑɗɑɕ ɝ ɎɧɫɎɗɑəəɧɘɔ ɘɑɒ-

ɏɜɟɛɛɚɎɧɘɔ ɜɌɓɗɔɣɔɫɘɔ ɚɝəɚɎəɚɕ ɔ ɖɚəɞɜɚɗɨ-

əɚɕ ɏɜɟɛɛ ɛɌɢɔɑəɞɚɎ ɍɧɗɔ ɚɛɜɑɐɑɗɑəɧ ɝɜɑɐəɔɑ, 

ɘɔəɔɘɌɗɨəɧɑ ɔ ɘɌɖɝɔɘɌɗɨəɧɑ ɓəɌɣɑəɔɫ ɛɚɖɌ-

ɓɌɞɑɗɑɕ (ɞɌɍɗ. ʈ2, ʈ3). 

ȹɌɔɍɚɗɑɑ ɎɧɜɌɒɑəəɧɑ ɜɌɓɗɔɣɔɫ ɝɜɑɐəɔɡ 

ɓəɌɣɑəɔɕ ɔ ɘɑɐɔɌə Ɏ ɩɞɔɡ ɏɜɟɛɛɌɡ ɡɌɜɌɖɞɑɜəɧ 

ɐɗɫ ɝɗɑɐɟɪɥɔɡ ɛɚɖɌɓɌɞɑɗɑɕ:  

1) ɚɞəɚɤɑəɔɫ ȷȽȶ Ɏ ȷȻȮ ɐɔɝɞɌɗɨəɚɏɚ ɝɑɏ-

ɘɑəɞɌ ɖ ɝɞɑəɚɓɔɜɚɎɌəəɚɘɟ ð Ɏ ɚɝəɚɎəɚɕ ɏɜɟɛɛɑ 

ɩɞɚɞ ɛɚɖɌɓɌɞɑɗɨ ɜɌɎɑə 0,1926 ɛɜɔ ɝɞɌəɐɌɜɞəɚɘ 

ɚɞɖɗɚəɑəɔɔ 0,08069, ɣɞɚ ɘɑəɨɤɑ, ɣɑɘ Ɏ ɖɚə-

ɞɜɚɗɨəɚɕ Ɏ 25 ɜɌɓ, ɏɐɑ ɓəɌɣɑəɔɑ ɛɚɖɌɓɌɞɑɗɫ  

ɜɌɎəɚ 4,8183 ɛɜɔ ɝɞɌəɐɌɜɞəɚɘ ɚɞɖɗɚəɑəɔɔ 

20,96772.  

2) ɟɏɚɗ  ɘɑɒɐɟ ȬȺ ɔ ȮȭȬ Ɏ ɝɜɑɐəɑɘ ɗɑɒɌ ɔ 

ɝɞɚɫ ð Ɏ ɚɝəɚɎəɚɕ ɏɜɟɛɛɑ 38,8948Á ɔ  22,7413Á, 

ɣɞɚ ɘɑəɨɤɑ ɛɜɔɘɑɜəɚ Ɏ ɐɎɌ ɜɌɓɌ, ɣɑɘ  Ɏ ɖɚə-

ɞɜɚɗɨəɚɕ ɛɜɔ ɓəɌɣɑəɔɫɡ ɝɚɚɞɎɑɞɝɞɎɑəəɚ 

79,6435Á  ɔ  58,3517Á. 

3) ɚɞəɚɤɑəɔɫ ɐɔɌɘɑɞɜɚɎ Ɏ ȷȻȮ ɝɞɑəɚɓɔ-

ɜɚɎɌəəɚɏɚ ɝɑɏɘɑəɞɌ  ɖ ɐɔɝɞɌɗɨəɚɘɟ.  Ȯ ɚɝəɚɎ-

əɚɕ ɏɜɟɛɛɑ ɓəɌɣɑəɔɑ ɛɚɖɌɓɌɞɑɗɫ ɜɌɎəɚ 0,2052,  

ȾɌɍɗɔɢɌ ʈ3.     ȺɛɔɝɌɞɑɗɨəɧɑ ɝɞɌɞɔɝɞɔɖɔ, ɖɚəɞɜɚɗɨəɌɫ ɏɜɟɛɛɌ. 
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ɣɞɚ ɛɜɔɘɑɜəɚ Ɏ 1,5 ɜɌɓɌ ɘɑəɨɤɑ, ɣɑɘ  Ɏ ɖɚə-

ɞɜɚɗɨəɚɕ (0,3513). 

4) ɐɔɌɘɑɞɜ ȷȻȮ ɘɑɒɐɟ ȬȺ ɔ ȮȭȬ Ɏ ɚɝəɚɎ-

əɚɕ ɏɜɟɛɛɑ ɜɌɎɑə 0,1770 ɝɘ, ɣɞɚ ɘɑəɨɤɑ ɛɚɣɞɔ 

Ɏ 2 ɜɌɓɌ, ɣɑɘ Ɏ ɖɚəɞɜɚɗɨəɚɕ (0,2513 ɝɘ).  

5)  ȷɋȮ Ɏ ɚɝəɚɎəɚɕ ɏɜɟɛɛɑ ɜɌɎɑə 0,7039 

ɝɘ, ɣɞɚ ɍɚɗɨɤɑ ɛɚɣɞɔ Ɏ 2 ɜɌɓɌ, ɣɑɘ Ɏ  ɖɚəɞɜɚɗɨ-

əɚɕ ð 0,4109 ɝɘ.  

6) ɐɔɌɘɑɞɜɧ Ɏɑə ɚɜɏɌəɚɎ ɘɌɗɚɏɚ ɞɌɓɌ Ɏ ɚɝ-

əɚɎəɚɕ ɏɜɟɛɛɑ: ɝɗɑɎɌ ɘɌɞɚɣəɧɑ Ɏɑəɧ ð 0,5770 

ɝɘ, ɏɜɚɓɐɑɎɔɐəɧɑ ð 0,7335 ɝɘ, ɝɛɜɌɎɌ ɘɌɞɚɣəɧɑ 

Ɏɑəɧ ð 0,5783 ɝɘ, ɏɜɚɓɐɑɎɔɐəɧɑ ð 0,6435 ɝɘ. Ȯ 

ɖɚəɞɜɚɗɨəɚɕ ɏɜɟɛɛɑ ɓəɌɣɑəɔɫ ɐɌəəɧɡ ɛɚɖɌɓɌɞɑ-

ɗɑɕ Ɏ 1,5-2 ɜɌɓɌ ɘɑəɨɤɑ: ɝɗɑɎɌ ɘɌɞɚɣəɧɑ Ɏɑəɧ ð 

0,3735 ɝɘ, ɏɜɚɓɐɑɎɔɐəɧɑ  ð 0,4243 ɝɘ, ɝɛɜɌɎɌ 

ɘɌɞɚɣəɧɑ Ɏɑəɧ ð 0,3743 ɝɘ, ɏɜɚɓɐɑɎɔɐəɧɑ ð 

0,4322 ɝɘ. 

 Ȯ ɜɑɓɟɗɨɞɌɞɑ ɜɑɤɑəɔɫ ɓɌɐɌɣ ɏɜɟɛɛɔɜɚɎ-

ɖɔ/ɖɗɌɝɝɔɠɔɖɌɢɔɔ ɛɌɢɔɑəɞɚɎ ɚɝəɚɎəɚɕ ɔ ɖɚə-

ɞɜɚɗɨəɚɕ ɏɜɟɛɛ ɝ ɛɚɘɚɥɨɪ ɘɑɞɚɐɚɎ ɖɗɌɝɞɑɜəɚɏɚ 

ɌəɌɗɔɓɌ, Ɏ ɜɌɘɖɌɡ ɖɌɒɐɚɕ ɔɓ ɏɜɟɛɛ ɛɚ ɓɌɐɌə-

əɧɘ ɛɜɔɓəɌɖɌɘ ɍɧɗɔ Ɏɧɐɑɗɑəɧ ɐɎɑ  ɛɚɐɏɜɟɛɛɧ 

ɝ ɛɜɔɘɑɜəɚ ɚɐɔəɌɖɚɎɧɘ ɣɔɝɗɚɘ ɛɌɢɔɑəɞɚɎ. 

Ƚɜɑɐəɔɑ ɓəɌɣɑəɔɫ ɛɚɖɌɓɌɞɑɗɑɕ 1 ɔ 2 ɛɚɐɏɜɟɛɛ 

ɚɝəɚɎəɚɕ ɏɜɟɛɛɧ ɛɜɑɐɝɞɌɎɗɑəɧ Ɏ ɞɌɍɗɔɢɑ ʈ4 ɔ 

ʈ5, ɖɚəɞɜɚɗɨəɚɕ ɏɜɟɛɛɧ ð Ɏ ɞɌɍɗɔɢɌɡ ʈ6 ɔ ʈ7. 

ȶɌɖ Ɏɔɐəɚ ɔɓ ɞɌɍɗɔɢ ʈ4 ɔ ʈ5, əɌɔɍɚɗɨ-

ɤɔɑ ɜɌɓɗɔɣɔɫ ɝɜɑɐəɔɡ ɓəɌɣɑəɔɕ ɛɚɐɏɜɟɛɛ 1 ɔ 2 

ɚɝəɚɎəɚɕ ɏɜɟɛɛɧ ɡɌɜɌɖɞɑɜəɧ ɐɗɫ ɛɚɖɌɓɌɞɑɗɑɕ 

ɏɜɌɐɔɑəɞɌ  ɐɌɎɗɑəɔɫ ɘɑɒɐɟ ȹȻȮ ɔ ȷȻȮ. Ȯɚ 2-ɕ 

ɛɚɐɏɜɟɛɛɑ ɚə ɛɜɔɘɑɜəɚ Ɏ 2 ɜɌɓɌ ɍɚɗɨɤɑ, ɣɑɘ Ɏ 

ɛɑɜɎɚɕ. ȿɏɚɗ ɘɑɒɐɟ Ɍɚɜɞɚɕ ɔ ȮȭȬ ɝɞɚɫ əɌ 50% 

ɔ ɗɑɒɌ əɌ 56% ɝɚɚɞɎɑɞɝɞɎɑəəɚ, ɘɑəɨɤɑ Ɏɚ Ɏɞɚ-

ɜɚɕ ɛɚɐɏɜɟɛɛɑ, ɣɑɘ Ɏ ɛɑɜɎɚɕ. Ȼɚ ɚɝɞɌɗɨəɧɘ ɛɚ-

ɖɌɓɌɞɑɗɫɘ ɚɝɚɍɧɡ ɜɌɓɗɔɣɔɕ əɑ ɍɧɗɚ. 

ȶɌɖ Ɏɔɐəɚ ɔɓ ɞɌɍɗɔɢ ʈ6 ɔ ʈ7, əɌɔɍɚɗɨ-

ɤɔɑ ɜɌɓɗɔɣɔɫ ɝɜɑɐəɔɡ ɓəɌɣɑəɔɕ  ɛɚɖɌɓɌɞɑɗɑɕ 

ɖɚəɞɜɚɗɨəɚɕ ɏɜɟɛɛɧ ɡɌɜɌɖɞɑɜəɧ ɐɗɫ ɚɞəɚɤɑ-

əɔɫ ȷȽȶ ȷȻȮ ɐɔɝɞɌɗɨəɚɏɚ ɝɑɏɘɑəɞɌ ɖ ɝɞɑəɚɓɔ-

ɜɚɎɌəəɚɘɟ. Ȯɚ Ɏɞɚɜɚɕ ɛɚɐɏɜɟɛɛɑ ɩɞɚɞ ɛɚɖɌɓɌ-

ɞɑɗɨ  ɛɚɣɞɔ Ɏ 27 ɜɌɓ ɍɚɗɨɤɑ, ɣɑɘ Ɏ ɛɑɜɎɚɕ. ȿɏɚɗ 

ɘɑɒɐɟ Ɍɚɜɞɚɕ ɔ ȮȭȬ ɝɞɚɫ Ɏɚ Ɏɞɚɜɚɕ ɛɚɐɏɜɟɛɛɑ 

ɛɜɔɘɑɜəɚ Ɏ 1,5 ɜɌɓ ɍɚɗɨɤɑ, ɣɑɘ Ɏ ɛɑɜɎɚɕ. 

 Ȯ ɚɝəɚɎəɚɕ ɏɜɟɛɛɑ ɛɌɢɔɑəɞɚɎ ɖɚɜɜɑɗɫɢɔ-

ɚəəɧɕ ɌəɌɗɔɓ əɑ ɎɧɫɎɔɗ ɠɟəɖɢɔɚəɌɗɨəɚɕ ɝɎɫɓɔ 

ɘɑɒɐɟ ɏɜɌɐɔɑəɞɚɘ ɐɌɎɗɑəɔɫ ɔ ɐɜɟɏɔɘɔ ɔɓɘɑɜɫ-

ɑɘɧɘɔ ɛɚɖɌɓɌɞɑɗɫɘɔ.  

Ȼɜɔ  ɌəɌɗɔɓɑ    ɞɑɝəɚɞɧ    ɖɚɜɜɑɗɫɢɔɚəəɚɕ  

ȾɌɍɗɔɢɌ ʈ4.     ȺɛɔɝɌɞɑɗɨəɧɑ ɝɞɌɞɔɝɞɔɖɔ (ȺɝəɚɎəɌɫ ɏɜɟɛɛɌ. ȻɚɐɏɜɟɛɛɌ 1) 

 

  

N ʉʨʝʜʥʝʝ ʄʝʜʠʘʥʘ ʄʠʥʠʤʫʤ ʄʘʢʩʠʤʫʤ ʉʪʘʥʜ. 

ʦʪʢʣ. 

ɺʦʟʨʘʩʪ 12 35,0833 34,0000 25,00000 49,0000 6,52907 

ʫʛʦʣ ʤʝʞʜʫ ɸʆ  ʠ ɺɹɸ  

ʣʝʞʘ (Á) 
12 49,2192 49,6700 36,85000 59,7700 7,64559 

ʫʛʦʣ ʤʝʞʜʫ ɸʆ ʠ ɺɹɸ 

 ʩʪʦʷ (Á) 
12 29,8900 28,1350 17,68000 48,6800 9,70206 

ɻʨʘʜʠʝʥʪ ʜʘʚʣʝʥʠʷ  ʤʝʞʜʫ 

ʅʇɺ ʠ ʃʇɺ 
12 1,0917 0,0000 0,00000 5,9000 1,86716 

ɼʠʘʤʝʪʨ ʃʇɺ ʤʝʞʜʫ  

 ɸʆ ʠ ɺɹɸ (ʩʤ)   
12 0,1817 0,1800 0,14000 0,2400 0,03070 

ɼʠʘʤʝʪʨ ʜʠʩʪʘʣʴʥʦʛʦ  ʩʝʛ-

ʤʝʥʪʘ ʃʇɺ (ʩʤ)   
12 0,8783 0,9000 0,73000 1,0100 0,09571 

ʆʪʥʦʰʝʥʠʝ ʜʠʘʤʝʪʨʦʚ ʃʇɺ 

ɼʩʝʛ / ʉʩʝʛ 
12 4,9800 4,9200 3,40000 7,2000 1,14802 

ʆʪʥʦʰʝʥʠʝ ʜʠʘʤʝʪʨʦʚ ʃʇɺ 

ʉʩʝʛ / ɼʩʝʛ 
12 0,2100 0,2000 0,14000 0,2900 0,04651 

ʃʉʂ  ʃʇɺ ʤʝʞʜʫ  

 ɸʆ ʠ ɺɹɸ (ʩʤ/ʩ)   
12 100,6500 104,1500 72,40000 120,3000 13,99912 

ʆʪʥʦʰʝʥʠʝ ʃʉʂ  

ʃʇɺ ʉʩʝʛ / ɼʩʝʛ 
12 5,5900 5,8500 2,55000 10,2000 2,22634 

ʆʪʥʦʰʝʥʠʝ ʃʉʂ  

ʃʇɺ ɼʩʝʛ / ʉʩʝʛ 
12 0,2108 0,1700 0,09000 0,3900 0,09718 

ɼʠʘʤʝʪʨ ʃʗɺ  (ʩʤ) 12 0,7367 0,7500 0,30000 1,0000 0,18578 

ʉʣʝʚʘ  ʜʠʘʤʝʪʨ  

ʤʘʪʦʯʥʳʭ ʚʝʥ (ʩʤ) 
12 0,5858 0,6000 0,30000 0,8000 0,15192 

ʉʣʝʚʘ  ʜʠʘʤʝʪʨ 

 ʛʨʦʟʜʝʚʠʜʥʳʭ ʚʝʥ (ʩʤ) 
12 0,7308 0,8000 0,35000 1,0400 0,19906 

ʉʧʨʘʚʘ  ʜʠʘʤʝʪʨ  

ʤʘʪʦʯʥʳʭ ʚʝʥ (ʩʤ) 
12 0,5767 0,5750 0,37000 0,8000 0,12608 

ʉʧʨʘʚʘ  ʜʠʘʤʝʪʨ ʛʨʦʟʜʝʚʠʜ-

ʥʳʭ ʚʝʥ (ʩʤ) 
12 0,6242 0,6050 0,33000 0,8100 0,13780 
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ɝɎɫɓɔ ɛɜɚɣɔɡ ɛɚɖɌɓɌɞɑɗɑɕ ɚɝəɚɎəɚɕ ɏɜɟɛɛɧ 

(ɛɜɔ p < 0,05000) ɎɧɫɎɗɑəɚ, ɣɞɚ ɜɫɐ ɛɌɜɌɘɑɞɜɚɎ 

ɔɘɑɪɞ ɐɚɝɞɌɞɚɣəɚ Ɏɧɝɚɖɟɪ (r  Ó 0,5) ɞɑɝəɚɞɟ 

ɝɎɫɓɔ.  ɉɞɚ ɡɌɜɌɖɞɑɜəɚ ɐɗɫ: 

 - ɟɏɗɌ ɘɑɒɐɟ ȬȺ ɔ ȮȭȬ ɗɑɒɌ ɔ ɝɞɚɫ, ɣɞɚ 

ɛɚɓɎɚɗɫɑɞ ɝɐɑɗɌɞɨ ɎɧɎɚɐ ɚ ɞɚɘ, ɣɞɚ ɎɑɜɞɔɖɌɗɨ-

əɚɑ ɝɚɝɞɚɫəɔɑ ɟɝɟɏɟɍɗɫɑɞ ɐɌɎɗɑəɔɑ Ɏ ȷȻȮ;  

 - ɐɔɌɘɑɞɜɚɎ ɔ ɝɖɚɜɚɝɞəɧɡ ɛɚɖɌɓɌɞɑɗɑɕ 

ȷȻȮ Ɏ ɑɑ ɜɌɓɗɔɣəɧɡ ɝɑɏɘɑəɞɌɡ, ɓɌ ɝɣɑɞ ɑɑ ɝɐɌɎ-

ɗɑəɔɫ ɔ ɝɚɓɐɌəɔɫ Ɏɧɝɚɖɚɏɚ ɐɌɎɗɑəɔɫ Ɏ əɑɕ.  

ȰɔɌɘɑɞɜ ȷȻȮ ɘɑɒɐɟ  ȬȺ ɔ ȮȭȬ ɔ ɚɞəɚɤɑəɔɑ 

ɐɔɌɘɑɞɜɚɎ ȷȻȮ Ȱɝɑɏ/Ƚɝɑɏ ð  0,1770 ɝɘ ɔ 5,16 ð  

ɣɑɘ ɘɑəɨɤɑ ɐɔɌɘɑɞɜ, ɞɑɘ ɍɚɗɨɤɑ ɚɞəɚɤɑəɔɑ 

ɐɔɌɘɑɞɜɚɎ ȷȻȮ Ȱɝɑɏ/Ƚɝɑɏ. ȰɔɌɘɑɞɜ ȷȻȮ ɘɑɒɐɟ 

ȬȺ ɔ ȮȭȬ ɔ ɚɞəɚɤɑəɔɑ ɐɔɌɘɑɞɜɚɎ ȷȻȮ 

Ƚɝɑɏ/Ȱɝɑɏ ð  0,1770ɝɘ ɔ 0,2052 ð  ɣɑɘ ɘɑəɨɤɑ 

ɐɔɌɘɑɞɜ, ɞɑɘ ɘɑəɨɤɑ ɚɞəɚɤɑəɔɑ ɐɔɌɘɑɞɜɚɎ 

ȷȻȮ Ȱɝɑɏ/Ƚɝɑɏ. ȰɔɌɘɑɞɜ ɐɔɝɞɌɗɨəɚɏɚ ɝɑɏɘɑəɞɌ 

ȷȻȮ ɔ ɚɞəɚɤɑəɔɑ ɐɔɌɘɑɞɜɚɎ ȷȻȮ Ȱɝɑɏ/Ƚɝɑɏ ð  

0,8809ɝɘ ɔ  5,16 ð ɣɑɘ ɍɚɗɨɤɑ ɐɔɌɘɑɞɜ ɐɔ-

ɝɞɌɗɨəɚɏɚ ɝɑɏɘɑəɞɌ, ɞɑɘ ɍɚɗɨɤɑ ɚɞəɚɤɑəɔɑ 

ɐɔɌɘɑɞɜɚɎ ȷȻȮ Ȱɝɑɏ/Ƚɝɑɏ.  ȰɔɌɘɑɞɜ ɐɔɝɞɌɗɨəɚ-

ɏɚ ɝɑɏɘɑəɞɌ ȷȻȮ ɔ ɚɞəɚɤɑəɔɑ ɐɔɌɘɑɞɜɚɎ ȷȻȮ 

Ƚɝɑɏ/Ȱɝɑɏ ð  0,8809 ɝɘ ɔ  0,2052 ð ɣɑɘ ɍɚɗɨɤɑ 

ɐɔɌɘɑɞɜ ɐɔɝɞɌɗɨəɚɏɚ ɝɑɏɘɑəɞɌ, ɞɑɘ ɘɑəɨɤɑ ɚɞ-

əɚɤɑəɔɑ. Ⱥɞəɚɤɑəɔɫ ɐɔɌɘɑɞɜɚɎ ȷȻȮ Ȱɝɑɏ/Ƚɝɑɏ 

ɔ ȷȻȮ Ƚɝɑɏ/Ȱɝɑɏ ð  5,16 ɔ 0,205 ð ɣɑɘ ɍɚɗɨɤɑ 

ɚɞəɚɤɑəɔɑ Ȱɝɑɏ/Ƚɝɑɏ, ɞɑɘ ɘɑəɨɤɑ ɚɞəɚɤɑəɔɑ 

Ƚɝɑɏ/Ȱɝɑɏ.  

 ȶɚɜɜɑɗɫɢɔɚəəɧɕ ɌəɌɗɔɓ ɛɚɖɌɓɌɞɑɗɑɕ 

ɖɚəɞɜɚɗɨəɚɕ ɏɜɟɛɛɧ ɛɚɓɎɚɗɔɗ ɞɌɖɒɑ ɎɧɫɎɔɞɨ 

ɜɫɐ ɛɌɌɘɑɞɜɚɎ, ɔɘɑɪɥɔɡ ɚɞəɚɝɔɞɑɗɨəɚ  Ɏɧɝɚ-

ɖɟɪ ɞɑɝəɚɞɟ ɝɎɫɓɔ (ɛɜɔ p < 0,05000). Ƚɑɘɨ ɔɓ 

əɔɡ ɝɚɎɛɌɗɔ ɝ ɛɚɖɌɓɌɞɑɗɫɘɔ ɚɝəɚɎəɚɕ ɏɜɟɛɛɧ:  

ȾɌɍɗɔɢɌ ʈ5.     ȺɛɔɝɌɞɑɗɨəɧɑ ɝɞɌɞɔɝɞɔɖɔ (ȺɝəɚɎəɌɫ ɏɜɟɛɛɌ. ȻɚɐɏɜɟɛɛɌ 2) 

  

N ʉʨʝʜʥʝʝ % ʉʨʝʜʥʝʛʦ 

ʦʪ ʧʦʢʘʟʘʪʝ-

ʣʷ ʇʦʜʛʨʫʧ-

ʧʳ 1 

ʄʝʜʠʘʥʘ ʄʠʥʠʤʫʤ ʄʘʢʩʠʤʫʤ ʉʪʘʥʜ. 

ʦʪʢʣ. 

ɺʦʟʨʘʩʪ 11 33,6364 95,8756 33,0000 19,0000 45,0000 8,01589 

ʫʛʦʣ ʤʝʞʜʫ ɸʆ  ʠ 

ɺɹɸ ʣʝʞʘ (Á) 
11 27,6318 56,1404 29,2500 13,6800 34,7900 6,35627 

ʫʛʦʣ ʤʝʞʜʫ ɸʆ ʠ 

ɺɹɸ ʩʪʦʷ (Á) 
11 14,9427 49,9924 14,8500 0,0000 23,0200 6,66840 

ɻʨʘʜʠʝʥʪ ʜʘʚʣʝʥʠʷ  

ʤʝʞʜʫ ʅʇɺ ʠ ʃʇɺ 
11 2,1400 196,0305 0,0000 0,0000 8,8000 3,19349 

ɼʠʘʤʝʪʨ ʃʇɺ 

ʤʝʞʜʫ  ɸʆ ʠ ɺɹɸ 

(ʩʤ)   

11 0,1718 94,5788 0,1700 0,1200 0,2000 0,02857 

ɼʠʘʤʝʪʨ ʜʠʩʪʘʣʴ-

ʥʦʛʦ  ʩʝʛʤʝʥʪʘ 

ʃʇɺ (ʩʤ)   

11 0,8836 100,6038 0,8500 0,7000 1,1400 0,12225 

ʆʪʥʦʰʝʥʠʝ ʜʠʘ-

ʤʝʪʨʦʚ ʃʇɺ ɼʩʝʛ / 

ʉʩʝʛ 

11 5,3627 107,6853 5,0000 3,9000 9,5000 1,65340 

ʆʪʥʦʰʝʥʠʝ ʜʠʘ-

ʤʝʪʨʦʚ ʃʇɺ ʉʩʝʛ / 

ɼʩʝʛ 

11 0,2000 95,2381 0,2000 0,1100 0,2600 0,04775 

ʃʉʂ  ʃʇɺ ʤʝʞʜʫ  

 ɸʆ ʠ ɺɹɸ (ʩʤ/ʩ)   
11 115,7000 114,9528 114,3000 102,0000 132,5000 11,15643 

ʆʪʥʦʰʝʥʠʝ ʃʉʂ  

ʃʇɺ ʉʩʝʛ / ɼʩʝʛ 
11 6,4682 115,7099 6,1600 3,7000 12,4000 2,49171 

ʆʪʥʦʰʝʥʠʝ ʃʉʂ  

ʃʇɺ ɼʩʝʛ / ʉʩʝʛ 
11 0,1727 81,9260 0,1600 0,0900 0,2700 0,05569 

ɼʠʘʤʝʪʨ ʃʗɺ  (ʩʤ) 11 0,6682 90,7034 0,6600 0,3700 0,9100 0,17116 

ʉʣʝʚʘ  ʜʠʘʤʝʪʨ 

ʤʘʪʦʯʥʳʭ ʚʝʥ (ʩʤ) 
11 0,5673 96,8318 0,5100 0,2600 0,8500 0,16894 

ʉʣʝʚʘ  ʜʠʘʤʝʪʨ 

ʛʨʦʟʜʝʚʠʜʥʳʭ ʚʝʥ 

(ʩʤ) 

11 0,7364 100,7567 0,8000 0,3400 1,1600 0,24520 

ʉʧʨʘʚʘ  ʜʠʘʤʝʪʨ 

ʤʘʪʦʯʥʳʭ ʚʝʥ (ʩʤ) 
11 0,5800 100,5780 0,5600 0,3500 0,8000 0,11756 

ʉʧʨʘʚʘ  ʜʠʘʤʝʪʨ 

ʛʨʦʟʜʝʚʠʜʥʳʭ ʚʝʥ 

(ʩʤ) 

11 0,6645 106,4692 0,6800 0,3600 0,9000 0,14285 
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ɟɏɚɗ ɘɑɒɐɟ ȬȺ ɔ ȮȭȬ ɗɑɒɌ ɔ ɝɞɚɫ  ð 79,6435Áɔ 

58,3517Á  ɝɚɚɞɎɑɞɝɞɎɑəəɚ;  ɐɔɌɘɑɞɜ ȷȻȮ ɘɑɒɐɟ 

ȬȺ ɔ ȮȭȬ ɔ ɚɞəɚɤɑəɔɑ ɐɔɌɘɑɞɜɚɎ ȷȻȮ 

Ȱɝɑɏ/Ƚɝɑɏ ð  0,2513 ɝɘ ɔ 2,9022 ɝɘ; ɐɔɌɘɑɞɜ 

ȷȻȮ ɘɑɒɐɟ ȬȺ ɔ ȮȭȬ ɔ ɚɞəɚɤɑəɔɑ ɐɔɌɘɑɞɜɚɎ 

ȷȻȮ Ƚɝɑɏ/Ȱɝɑ ð 0,2513 ɝɘ ɔ  0,3513 ɝɘ; ɐɔɌ-

ɘɑɞɜ ɐɔɝɞɌɗɨəɚɏɚ ɝɑɏɘɑəɞɌ ȷȻȮ ɔ ɚɞəɚɤɑəɔɑ 

ɐɔɌɘɑɞɜɚɎ ȷȻȮ Ȱɝɑɏ/Ƚɝɑɏ ð   0,7217 ɝɘ ɔ 

2,9022 ɝɘ; ɐɔɌɘɑɞɜ ɐɔɝɞɌɗɨəɚɏɚ ɝɑɏɘɑəɞɌ ȷȻȮ ɔ 

ɚɞəɚɤɑəɔɑ ɐɔɌɘɑɞɜɚɎ ȷȻȮ Ƚɝɑɏ/Ȱɝɑɏ  ð  0,7217 

ɝɘ ɔ  0,3513 ɝɘ;  ɚɞəɚɤɑəɔɫ ɐɔɌɘɑɞɜɚɎ ȷȻȮ 

Ȱɝɑɏ/Ƚɝɑɏ ɔ ɐɔɌɘɑɞɜɚɎ ȷȻȮ Ƚɝɑɏ/Ȱɝɑɏ  ð  

2,9022 ɔ  0,3513. 

Ⱥɍɝɟɒɐɑəɔɑ. 

Ȼɜɔ ɔɝɝɗɑɐɚɎɌəɔɔ ɚɝəɚɎəɚɕ ɔ ɖɚəɞɜɚɗɨ-

əɚɕ ɏɜɟɛɛ ɘɧ əɑ əɌɤɗɔ ɜɌɓɗɔɣɔɕ  ɛɚ ɝɗɑɐɟɪ-

ɥɔɘ ɛɚɖɌɓɌɞɑɗɫɘ: ȷȽȶ, TAMAX, PI, RI ð Ɏ Ɍɚɜɞɑ 

ɔ Ɏɑɜɡəɑɕ ɍɜɧɒɑɑɣəɚɕ Ɍɜɞɑɜɔɔ, ȷȽȶ Ɏ ɐɔ-

ɝɞɌɗɨəɚɘ ɝɑɏɘɑəɞɑ ȷȻȮ, ȷȽȶ Ɏ ɘɌɞɚɣəɧɡ ɔ 

ɏɜɚɓɐɑɎɔɐəɧɡ ɝɛɗɑɞɑəɔɫ, ȷȽȶ ɔ ɐɔɌɘɑɞɜɚɎ Ɏ 

ȻɋȮ, ȷȽȶ Ɏ ȷɋȮ. Ƚɖɚɜɚɝɞɔ ɖɜɚɎɚɞɚɖɌ, ɖɌɖ Ɏ 

Ɍɜɞɑɜɔɫɡ, ɞɌɖ ɔ Ɏ ɎɑəɌɡ, əɑ ɔɘɑɗɔ ɘɑɒɏɜɟɛɛɚ-

Ɏɧɡ ɜɌɓɗɔɣɔɕ,  ɛɚɩɞɚɘɟ ɐɌəəɧɑ ɖɜɔɞɑɜɔɔ əɑ 

Ɏɗɔɫɪɞ əɌ ɐɔɌɏəɚɝɞɔɖɟ ȽȬȸȶ, ɔɡ əɑ ɜɑɖɚɘɑə-

ɐɟɑɘ  ɎɖɗɪɣɌɞɨ Ɏ ɛɜɚɞɚɖɚɗ ɔɝɝɗɑɐɚɎɌəɔɫ.  

  ȾɌɖ ɖɌɖ ȽȬȸȶ ð ɐɚɎɚɗɨəɚ ɜɑɐɖɌɫ ɛɌɞɚɗɚ-

ɏɔɫ, ɛɚɩɞɚɘɟ Ɏ ɞɌɖɔɡ ɔɝɝɗɑɐɚɎɌəɔɫɡ ɚɣɑəɨ ɘɌ-

ɗɑəɨɖɌɫ ɎɧɍɚɜɖɌ. ȹɚ, əɑɝɘɚɞɜɫ əɌ ɞɜɟɐəɚɝɞɔ 

ɛɜɔ ɐɔɌɏəɚɝɞɔɖɑ  ȽȬȸȶ ɝ ɛɚɘɚɥɨɪ ɟɗɨɞɜɌɓɎɟ-

ɖɌ, əɑɖɚɞɚɜɧɑ ɌɎɞɚɜɧ Park et al [8], Kim et al [9],  

Fitoz et al [10] ɛɚɛɧɞɌɗɔɝɨ  ɝɚɎɑɜɤɑəɝɞɎɚɎɌɞɨ 

ɐɔɌɏəɚɝɞɔɣɑɝɖɔɑ ɖɜɔɞɑɜɔɔ, ɖ ɖɚɞɚɜɧɘ ɚɞəɚɝɔ-

ɗɔɝɨ:  ɝɚɚɞəɚɤɑəɔɑ ȷȽȶ ɘɑɒɐɟ ɝɟɒɑəəɧɘɔ ɔ 

ɐɔɝɞɌɗɨəɧɘɔ ɣɌɝɞɫɘɔ ȷȻȮ, ɚɞəɚɤɑəɔɑ ɐɔɌɘɑɞ-

ɜɌ ɐɔɝɞɌɗɨəɚɕ ɣɌɝɞɔ ȷȻȮ ɖ ɐɔɌɘɑɞɜɟ ɑɑ ɝɟɒɑə-

əɚɕ ɣɌɝɞɔ, ȷȽȶ Ɏ ɐɔɝɞɌɗɨəɚɕ ɣɌɝɞɔ ȷȻȮ,  ȷȽȶ Ɏ 

ɝɟɒɑəəɚɕ ɣɌɝɞɔ ȷȻȮ, ɐɔɌɘɑɞɜ ɜɌɝɞɫəɟɞɚɕ ɣɌ-

ɝɞɔ ȷȻȮ,  ɐɔɌɘɑɞɜ ɑɑ ɝɟɒɑəəɚɕ ɣɌɝɞɔ. Ȯ ɩɞɔɡ 

ɔɝɝɗɑɐɚɎɌəɔɫɡ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ɖɚɗɑɍɌɗɌɝɨ ɚɞ 

69% ɐɚ 90%, ɝɛɑɢɔɠɔɣəɚɝɞɨ ð ɚɞ 89% ɐɚ 100%.   

  ȸɧ ɛɜɑɐɗɌɏɌɑɘ ɜɌɝɤɔɜɔɞɨ ɟɗɨɞɜɌɓɎɟɖɚ-

Ɏɧɑ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɑ ɛɌɜɌɘɑɞɜɧ ɔɝɝɗɑɐɚɎɌəɔɫ 

ȷȻȮ ɍɚɗɑɑ ɛɚɐɜɚɍəɚ ɔ Ɏɖɗɪɣɔɞɨ Ɏ ɛɜɚɞɚɖɚɗ ɝɗɑ-

ɐɟɪɥɔɑ ɔɓɘɑɜɑəɔɫ: ɚɞəɚɤɑəɔɑ ȷȽȶ Ɏ ȷȻȮ ɐɔ-

ɝɞɌɗɨəɚɏɚ ɝɑɏɘɑəɞɌ ɖ ɝɞɑəɚɓɔɜɚɎɌəəɚɘɟ,  ɟɏɚɗ  

ɘɑɒɐɟ ȬȺ ɔ ȮȭȬ ɗɑɒɌ ɔ ɝɞɚɫ, ɚɞəɚɤɑəɔɫ ɐɔɌ-

ɘɑɞɜɚɎ Ɏ ȷȻȮ ɝɞɑəɚɓɔɜɚɎɌəəɚɏɚ ɝɑɏɘɑəɞɌ  ɖ  

ɐɔɝɞɌɗɨəɚɘɟ,  ɐɔɌɘɑɞɜ  ȷȻȮ  ɘɑɒɐɟ  ȬȺ ɔ  ȮȭȬ,  

ȾɌɍɗɔɢɌ ʈ6.     ȺɛɔɝɌɞɑɗɨəɧɑ ɝɞɌɞɔɝɞɔɖɔ (ȶɚəɞɜɚɗɨəɌɫ ɏɜɟɛɛɌ. ȻɚɐɏɜɟɛɛɌ 1). 

  

N ʉʨʝʜʥʝʝ ʄʝʜʠʘʥʘ ʄʠʥʠʤʫʤ ʄʘʢʩʠʤʫʤ ʉʪʘʥʜ. ʦʪʢʣ. 

ɺʦʟʨʘʩʪ 11 26,5455 26,0000 23,0000 31,0000 2,50454 

ʫʛʦʣ ʤʝʞʜʫ ɸʆ  ʠ ɺɹɸ 

ʣʝʞʘ (Á) 
11 66,7536 68,0200 49,8000 89,1500 11,87899 

ʫʛʦʣ ʤʝʞʜʫ ɸʆ ʠ ɺɹɸ ʩʪʦʷ 

(Á) 
11 45,7300 44,0500 21,0700 71,5200 16,49561 

ɻʨʘʜʠʝʥʪ ʜʘʚʣʝʥʠʷ   

ʤʝʞʜʫ ʅʇɺ ʠ ʃʇɺ 
11 0,0000 0,0000 0,0000 0,0000 0,00000 

ɼʠʘʤʝʪʨ ʃʇɺ  

ʤʝʞʜʫ  ɸʆ ʠ ɺɹɸ (ʩʤ)   
11 0,2518 0,2500 0,2200 0,3100 0,02562 

ɼʠʘʤʝʪʨ ʜʠʩʪʘʣʴʥʦʛʦ  ʩʝʛ-

ʤʝʥʪʘ ʃʇɺ (ʩʤ)   
11 0,7573 0,7600 0,5700 0,8600 0,08259 

ʆʪʥʦʰʝʥʠʝ ʜʠʘʤʝʪʨʦʚ 

ʃʇɺ ɼʩʝʛ / ʉʩʝʛ 
11 3,0382 3,1700 2,1900 3,7700 0,47178 

ʆʪʥʦʰʝʥʠʝ ʜʠʘʤʝʪʨʦʚ 

ʃʇɺ ʉʩʝʛ / ɼʩʝʛ 
11 0,3355 0,3200 0,2700 0,4600 0,05786 

ʃʉʂ  ʃʇɺ ʤʝʞʜʫ  

 ɸʆ ʠ ɺɹɸ (ʩʤ/ʩ)   
11 62,7000 62,4000 46,4000 87,7000 13,80956 

ʆʪʥʦʰʝʥʠʝ ʃʉʂ  

ʃʇɺ ʉʩʝʛ / ɼʩʝʛ 
11 3,2845 3,2700 1,5800 4,2000 0,83564 

ʆʪʥʦʰʝʥʠʝ ʃʉʂ  

ʃʇɺ ɼʩʝʛ / ʉʩʝʛ 
11 0,3364 0,3300 0,2300 0,6300 0,11012 

ɼʠʘʤʝʪʨ ʃʗɺ  (ʩʤ) 11 0,4091 0,4100 0,3200 0,5000 0,05718 

ʉʣʝʚʘ  ʜʠʘʤʝʪʨ 

 ʤʘʪʦʯʥʳʭ ʚʝʥ (ʩʤ) 
11 0,3609 0,3600 0,3100 0,4300 0,03910 

ʉʣʝʚʘ  ʜʠʘʤʝʪʨ ʛʨʦʟʜʝʚʠʜ-

ʥʳʭ ʚʝʥ (ʩʤ) 
11 0,4227 0,4100 0,3400 0,5000 0,04819 

ʉʧʨʘʚʘ  ʜʠʘʤʝʪʨ 

 ʤʘʪʦʯʥʳʭ ʚʝʥ (ʩʤ) 
11 0,3827 0,3700 0,3300 0,5200 0,05331 

ʉʧʨʘʚʘ  ʜʠʘʤʝʪʨ ʛʨʦʟʜʝ-

ʚʠʜʥʳʭ ʚʝʥ (ʩʤ) 
11 0,4373 0,4500 0,3400 0,5400 0,04982 
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ȷɋȮ, ɘɌɞɚɣəɧɑ Ɏɑəɧ ɔ Ɏɑəɧ ɏɜɚɓɐɑɎɔɐəɚɏɚ 

ɝɛɗɑɞɑəɔɫ ð ɩɞɚ ɛɚɖɌɓɌɞɑɗɔ ɝ ɎɧɜɌɒɑəəɧɘ ɜɌɓ-

ɗɔɣɔɑɘ.  ȰɌəəɧɑ ɛɌɜɌɘɑɞɜɧ əɑ ɔəɎɌɓɔɎəɚ ɚɞ-

ɜɌɒɌɪɞ ɍɚɗɑɑ Ɏɧɝɚɖɟɪ ɝɞɑɛɑəɨ əɌɗɔɣɔɫ ɖɚɘ-

ɛɜɑɝɝɔɔ ȷȻȮ.     

  Ⱥɞəɚɤɑəɔɑ ȷȽȶ Ɏ ȷȻȮ ɐɔɝɞɌɗɨəɚɏɚ ɝɑɏ-

ɘɑəɞɌ ɖ ɝɞɑəɚɓɔɜɚɎɌəəɚɘɟ ð  ɛɚɖɌɓɌɞɑɗɨ ɝ 

əɌɔɍɚɗɑɑ ɎɧɜɌɒɑəəɧɘ ɜɌɓɗɔɣɔɑɘ, ɛɚɎɧɤɑəəɌɫ 

ɝɞɑɛɑəɨ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɔ ɏɚɎɚɜɔɞ, ɣɞɚ ɚə ɍɧɝɞ-

ɜɚ ɔ ɑɘɖɚ ɜɑɌɏɔɜɟɑɞ ɝ ɞɚɣɖɔ ɓɜɑəɔɫ ɌəɌɗɔɓɌ.  

ȷȽȶ Ɏ ɎɑəɌɡ ɓɌɎɔɝɔɞ ɚɞ ɏɜɌɐɔɑəɞɌ ɐɌɎɗɑəɔɫ, 

ɞɜɌəɝɘɟɜɌɗɨəɚɏɚ ɐɌɎɗɑəɔɫ, ɞɌɖɒɑ ɚəɚ ɘɚɒɑɞ 

ɛɌɝɝɔɎəɚ ɔɓɘɑəɫɞɨɝɫ, ɛɚɩɞɚɘɟ ɚɞəɚɤɑəɔɑ ɝɖɚ-

ɜɚɝɞɑɕ ð ɍɚɗɑɑ ɞɚɣəɧɕ ɔ əɑɓɌɎɔɝɔɘɧɕ ɛɚɖɌɓɌ-

ɞɑɗɨ. 

  Ȯ ɚɝəɚɎəɚɕ ɏɜɟɛɛɑ Ɏɝɑ ɛɌɢɔɑəɞɧ ɍɧɗɔ 

ɜɌɓɐɑɗɑəɧ əɌ ɐɎɑ ɛɚɐɏɜɟɛɛɧ ɝ ɛɜɔɘɑɜəɚ ɚɐɔ-

əɌɖɚɎɧɘ ɣɔɝɗɚɘ ɛɌɢɔɑəɞɚɎ. Ȼɚɐɏɜɟɛɛɧ ɜɌɓɗɔ-

ɣɌɗɔɝɨ ɛɚ ɛɜɔɓəɌɖɌɘ ɏɜɌɐɔɑəɞɌ ɐɌɎɗɑəɔɫ ɘɑɒ-

ɐɟ ȹȻȮ ɔ ȷȻȮ ɔ ɟɏɗɌ ɘɑɒɐɟ Ɍɚɜɞɚɕ ɔ ȮȭȬ ɝɞɚɫ 

ɔ ɗɑɒɌ. Ȯɚ Ɏɞɚɜɚɕ ɛɚɐɏɜɟɛɛɑ ɏɜɌɐɔɑəɞ ɐɌɎɗɑəɔɫ 

ɍɧɗ ɍɚɗɨɤɑ, Ɍ ɟɏɚɗ ɘɑɒɐɟ Ɍɚɜɞɚɕ ɔ ȮȭȬ, ɖɌɖ 

ɝɞɚɫ, ɞɌɖ ɔ ɗɑɒɌ ɘɑəɨɤɑ, ɣɞɚ ɑɥɑ ɜɌɓ ɐɚɖɌɓɧ-

ɎɌɑɞ ð ɣɑɘ ɘɑəɨɤɑ ɟɏɚɗ (ɝɜɑɐəɑɑ 14,9427Á, ɘɔ-

əɔɘɟɘ 0,0000, ɘɌɖɝɔɘɟɘ 23,0200Á, ɝɞɌəɐɌɜɞəɚɑ 

ɚɞɖɗɚəɑəɔɑ 6,66840), ɞɑɘ ɍɚɗɨɤɑ Ɏɑɜɚɫɞəɚɝɞɔ 

əɌɗɔɣɔɫ ɝɐɌɎɗɑəɔɫ ȷȻȮ ɔ Ɏɧɝɚɖɚɏɚ ɐɌɎɗɑəɔɫ Ɏ 

əɑɕ.  

 ȾɌɖ ɖɌɖ ɐɌəəɧɕ ɝɔəɐɜɚɘ ɛɜɌɖɞɔɣɑɝɖɔ 

ɎɝɑɏɐɌ ɝɚɛɜɚɎɚɒɐɌɑɞɝɫ ɜɌɝɤɔɜɑəɔɑɘ ɖɚɗɗɌɞɑ-

ɜɌɗɑɕ ȷȻȮ, ɩɞɚ ȷɋȮ ɔ Ɏɑəɧ ɚɜɏɌəɚɎ ɘɌɗɚɏɚ ɞɌ-

ɓɌ, ɐɗɫ  ɐɌɗɨəɑɕɤɑɏɚ ɛɚɐɞɎɑɜɒɐɑəɔɫ ɐɔɌɏəɚɓɌ Ɏ 

ɚɍɫɓɌɞɑɗɨəɚɘ ɛɚɜɫɐɖɑ ɔɡ əɟɒəɚ ɔɝɝɗɑɐɚɎɌɞɨ. 

ȷɋȮ ɔ Ɏɑəɧ ɚɜɏɌəɚɎ ɘɌɗɚɏɚ ɞɌɓɌ ɍɟɐɟɞ ɜɌɝɤɔ-

ɜɑəɧ ɛɚɣɞɔ Ɏ ɐɎɌ ɜɌɓɌ, ɣɑɘ ɟ ɒɑəɥɔə ɍɑɓ Ɏɑ-

əɚɓəɚɕ ɛɌɞɚɗɚɏɔɔ, ɣɞɚ ɖɚɝɎɑəəɚ ɟɖɌɓɧɎɌɑɞ əɌ 

əɌɗɔɣɔɑ Ɏɧɝɚɖɚɏɚ ɐɌɎɗɑəɔɫ Ɏ ȷȻȮ. ȽɞɌɞɔɝɞɔɣɑ-

ɝɖɔɕ ɌəɌɗɔɓ ɛɚɓɎɚɗɔɗ ɝɐɑɗɌɞɨ ɎɧɎɚɐ, ɣɞɚ ɛɜɔ 

ɟɜɚɎəɑ ɝɞɌɞɔɝɞɔɣɑɝɖɚɕ ɓəɌɣɔɘɚɝɞɔ  95% (p < 

0,05) ɩɞɔ ɐɌəəɧɑ ɘɚɏɟɞ əɌɔɍɚɗɑɑ ɞɚɣəɚ ɛɚɖɌɓɌɞɨ 

əɌɗɔɣɔɑ ȽȬȸȶ. ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɐɌəəɧɑ ɛɚɖɌɓɌ-

ɞɑɗɔ ɐɚɗɒəɧ ɍɧɞɨ ɚɍɫɓɌɞɑɗɨəɚ Ɏɖɗɪɣɑəɧ Ɏ ɛɜɚ-

ɞɚɖɚɗ ɛɜɔ ɔɝɝɗɑɐɚɎɌəɔɔ Ɏɑə ɞɌɓɌ ɔ  ɔɝɛɚɗɨɓɚ-

ɎɌɞɨɝɫ ɖɌɖ ɚɛɜɑɐɑɗɫɪɥɔɑ  ɝɞɌɞɔɝɞɔɣɑɝɖɔɑ ɛɜɔ-

ɓəɌɖɔ Ɍɚɜɞɚ-ɘɑɓɑəɞɑɜɔɌɗɨəɚɏɚ ɝɔəɐɜɚɘɌ. 

 Ȯ ɜɑɓɟɗɨɞɌɞɑ ɖɚɜɜɑɗɫɢɔɚəəɚɏɚ ɌəɌɗɔɓɌ 

ɛɚɖɌɓɌɞɑɗɑɕ ɚɝəɚɎəɚɕ ɏɜɟɛɛɧ, ɠɟəɖɢɔɚəɌɗɨəɧɑ 

ɝɎɫɓɔ ɘɑɒɐɟ ɏɜɌɐɔɑəɞɚɘ ɐɌɎɗɑəɔɫ ɔ ɐɜɟɏɔɘɔ 

ȾɌɍɗɔɢɌ ʈ7.     ȺɛɔɝɌɞɑɗɨəɧɑ ɝɞɌɞɔɝɞɔɖɔ  (ȶɚəɞɜɚɗɨəɌɫ ɏɜɟɛɛɌ. ȻɚɐɏɜɟɛɛɌ 2). 

  

N ʉʨʝʜʥʝʝ % ʉʨʝʜʥʝ-

ʛʦ ʦʪ ʇʦʜ-

ʛʨʫʧʧʘ 1 

ʄʝʜʠʘʥʘ ʄʠʥʠʤʫʤ ʄʘʢʩʠʤʫʤ ʉʪʘʥʜ. 

ʦʪʢʣ. 

ɺʦʟʨʘʩʪ 12 25,5000 96,0616 25,0000 20,0000 38,0000 5,33428 

ʫʛʦʣ ʤʝʞʜʫ ɸʆ  ʠ ɺɹɸ 

ʣʝʞʘ (Á) 
12 91,4592 137,0100 92,4200 71,6100 114,8200 13,15500 

ʫʛʦʣ ʤʝʞʜʫ ɸʆ ʠ ɺɹɸ ʩʪʦʷ 

(Á) 
12 69,9217 152,9011 69,8900 45,0900 95,5200 16,99815 

ɻʨʘʜʠʝʥʪ ʜʘʚʣʝʥʠʷ  

 ʤʝʞʜʫ ʅʇɺ ʠ ʃʇɺ 
12 0,0000 0,0000 0,0000 0,0000 0,0000 0,00000 

ɼʠʘʤʝʪʨ ʃʇɺ 

 ʤʝʞʜʫ  ɸʆ ʠ ɺɹɸ (ʩʤ)   
12 0,2508 99,6089 0,2450 0,2000 0,3000 0,03260 

ɼʠʘʤʝʪʨ ʜʠʩʪʘʣʴʥʦʛʦ  ʩʝʛ-

ʤʝʥʪʘ ʃʇɺ (ʩʤ)   
12 0,6892 91,0064 0,6650 0,5300 0,8300 0,08775 

ʆʪʥʦʰʝʥʠʝ ʜʠʘʤʝʪʨʦʚ 

ʃʇɺ ɼʩʝʛ / ʉʩʝʛ 
12 2,7775 91,4198 2,7050 1,9600 3,4500 0,46464 

ʆʪʥʦʰʝʥʠʝ ʜʠʘʤʝʪʨʦʚ 

ʃʇɺ ʉʩʝʛ / ɼʩʝʛ 
12 0,3658 109,0560 0,3700 0,2900 0,5100 0,06302 

ʃʉʂ  ʃʇɺ ʤʝʞʜʫ  

 ɸʆ ʠ ɺɹɸ (ʩʤ/ʩ)   
12 32,2500 51,4354 33,8500 19,2000 49,5000 9,08620 

ʆʪʥʦʰʝʥʠʝ ʃʉʂ  

ʃʇɺ ʉʩʝʛ / ɼʩʝʛ 
12 1,9750 60,1301 1,6950 1,1400 3,7500 0,86771 

ʆʪʥʦʰʝʥʠʝ ʃʉʂ  

ʃʇɺ ɼʩʝʛ / ʉʩʝʛ 
12 8,9267 2653,8739 0,5850 0,2700 101,0000 28,99618 

ɼʠʘʤʝʪʨ ʃʗɺ  (ʩʤ) 12 0,4125 100,8333 0,4050 0,3400 0,5200 0,05910 

ʉʣʝʚʘ  ʜʠʘʤʝʪʨ  

ʤʘʪʦʯʥʳʭ ʚʝʥ (ʩʤ) 
12 0,3850 106,6751 0,3950 0,3000 0,4800 0,05535 

ʉʣʝʚʘ  ʜʠʘʤʝʪʨ ʛʨʦʟʜʝʚʠʜ-

ʥʳʭ ʚʝʥ (ʩʤ) 
12 0,4258 100,7348 0,4200 0,3600 0,5200 0,04188 

ʉʧʨʘʚʘ  ʜʠʘʤʝʪʨ 

 ʤʘʪʦʯʥʳʭ ʚʝʥ (ʩʤ) 
12 0,3667 95,8036 0,3600 0,2800 0,4800 0,05836 

ʉʧʨʘʚʘ  ʜʠʘʤʝʪʨ ʛʨʦʟʜʝ-

ʚʠʜʥʳʭ ʚʝʥ (ʩʤ) 
12 0,4275 97,7651 0,4300 0,3400 0,4900 0,04495 
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ɔɓɘɑɜɫɑɘɧɘɔ ɎɑɗɔɣɔəɌɘɔ ɎɧɫɎɗɑəɧ əɑ ɍɧɗɔ. Ȭ 

ɛɜɔ ɔɝɝɗɑɐɚɎɌəɔɔ ɜɌəɏɚɎɧɡ ɖɚɜɜɑɗɫɢɔɕ ɖɚə-

ɞɜɚɗɨəɚɕ ɔ ɚɝəɚɎəɚɕ ɏɜɟɛɛ ɍɧɗɚ ɎɧɫɎɗɑəɚ, ɣɞɚ 

Ɏ ɣɔɝɗɑ ɛɚɖɌɓɌɞɑɗɑɕ, ɔɘɑɪɥɔɡ ɝɞɌɞɔɝɞɔɣɑɝɖɔ 

ɓəɌɣɔɘɟɪ Ɏɧɝɚɖɟɪ ɞɑɝəɚɞɟ ɝɎɫɓɔ, ɝɑɘɨ ɛɚɖɌɓɌ-

ɞɑɗɑɕ  ɝɚɎɛɌɗɔ ð ɩɞɚ ɟɏɗɧ ɘɑɒɐɟ Ɍɚɜɞɚɕ ɔ ȮȭȬ ɔ 

ɐɔɌɘɑɞɜɧ ȷȻȮ Ɏ ɜɌɓɗɔɣəɧɡ ɝɑɏɘɑəɞɌɡ ɔ ɔɡ ɚɞ-

əɚɤɑəɔɫ. ɉɞɚ ɏɚɎɚɜɔɞ ɚ ɞɚɘ, ɣɞɚ ɝɞɑɛɑəɨ ɞɑɝəɚ-

ɞɧ ɝɎɫɓɔ ɘɑɒɐɟ ɚɞɘɑɣɑəəɧɘɔ ɛɚɖɌɓɌɞɑɗɫɘɔ əɑ 

ɓɌɎɔɝɔɞ ɚɞ ɏɜɟɛɛ (ɚɝəɚɎəɌɫ ɔ ɖɚəɞɜɚɗɨəɌɫ) ɐɗɫ 

Ɏɝɑɡ əɌɍɗɪɐɌɑɘɧɡ ɛɌɢɔɑəɞɚɎ. 

ȳɌɖɗɪɣɑəɔɑ. 

ȹɌ ɚɝəɚɎɌəɔɔ ɛɜɑɐɝɞɌɎɗɑəəɧɡ ɐɌəəɧɡ 

ɘɚɒəɚ ɝɐɑɗɌɞɨ ɓɌɖɗɪɣɑəɔɑ, ɣɞɚ ɟɗɨɞɜɌɓɎɟɖɚɎɧɑ 

ɐɔɌɏəɚɝɞɔɣɑɝɖɔɑ ɖɜɔɞɑɜɔɔ ð ɚɞəɚɤɑəɔɑ ȷȽȶ Ɏ 

ȷȻȮ ɐɔɝɞɌɗɨəɚɏɚ ɝɑɏɘɑəɞɌ ɖ ɝɞɑəɚɓɔɜɚɎɌəəɚɘɟ,  

ɟɏɚɗ  ɘɑɒɐɟ ȬȺ ɔ ȮȭȬ ɗɑɒɌ ɔ ɝɞɚɫ, ɚɞəɚɤɑəɔɫ 

ɐɔɌɘɑɞɜɚɎ Ɏ ȷȻȮ ɝɞɑəɚɓɔɜɚɎɌəəɚɏɚ ɝɑɏɘɑəɞɌ  ɖ  

ɐɔɝɞɌɗɨəɚɘɟ, ɐɔɌɘɑɞɜ ȷȻȮ ɘɑɒɐɟ ȬȺ ɔ ȮȭȬ, 

ȷɋȮ, ɘɌɞɚɣəɧɑ Ɏɑəɧ ɔ Ɏɑəɧ ɏɜɚɓɐɑɎɔɐəɚɏɚ 

ɝɛɗɑɞɑəɔɫ ð  ɩɞɚ ɛɚɖɌɓɌɞɑɗɔ ɝ ɎɧɜɌɒɑəəɧɘɔ 

ɜɌɓɗɔɣɔɫɘɔ ɝɜɑɐəɔɡ ɔ ɘɑɐɔɌə ɚɝəɚɎəɧɡ ɔ ɖɚə-

ɞɜɚɗɨəɧɡ ɏɜɟɛɛ, ɖɚɞɚɜɧɑ ɘɚɒəɚ ɔɝɛɚɗɨɓɚɎɌɞɨ, 

ɖɌɖ ɚɛɜɑɐɑɗɫɪɥɔɑ  ɝɞɌɞɔɝɞɔɣɑɝɖɔɑ ɛɜɔɓəɌɖɔ 

Ɍɚɜɞɚ-ɘɑɓɑəɞɑɜɔɌɗɨəɚɏɚ ɝɔəɐɜɚɘɌ. 

        Ƀɑɘ ɘɑəɨɤɑ ɟɏɚɗ ɘɑɒɐɟ Ɍɚɜɞɚɕ ɔ 

ȮȭȬ, ɖɌɖ ɝɞɚɫ, ɞɌɖ ɔ ɗɑɒɌ, ɞɑɘ ɍɚɗɨɤɑ Ɏɑɜɚɫɞ-

əɚɝɞɔ əɌɗɔɣɔɫ ɝɐɌɎɗɑəɔɫ ȷȻȮ ɔ Ɏɧɝɚɖɚɏɚ ɐɌɎ-

ɗɑəɔɫ Ɏ əɑɕ. ȶɚɜɜɑɗɫɢɔɚəəɧɕ ɌəɌɗɔɓ ɖɚəɞɜɚɗɨ-

əɚɕ ɔ ɚɝəɚɎəɚɕ ɏɜɟɛɛ ɎɧɫɎɔɗ ɝɞɌɞɔɝɞɔɣɑɝɖɔ 

ɓəɌɣɔɘɟɪ Ɏɧɝɚɖɟɪ ɞɑɝəɚɞɟ ɝɎɫɓɔ ɘɑɒɐɟ ɛɚɖɌ-

ɓɌɞɑɗɫɘɔ ɟɏɗɚɎ  ɘɑɒɐɟ Ɍɚɜɞɚɕ ɔ ȮȭȬ ɔ ɐɔɌɘɑɞ-

ɜɚɎ ȷȻȮ Ɏ ɜɌɓɗɔɣəɧɡ ɑɑ ɝɑɏɘɑəɞɌɡ ɔ ɔɡ ɚɞəɚ-

ɤɑəɔɫɡ.   

ȴɝɞɚɣəɔɖ ɠɔəɌəɝɔɜɚɎɌəɔɫ ɔ  ɖɚəɠɗɔɖɞ 

ɔəɞɑɜɑɝɚɎ. 

ȴɝɝɗɑɐɚɎɌəɔɑ ɚɐɚɍɜɑəɚ ɖɚɘɔɞɑɞɚɘ ɛɚ ɩɞɔ-

ɖɑ ɀȯȭȿ çȹɌɟɣəɧɕ ɢɑəɞɜ ɌɖɟɤɑɜɝɞɎɌ, ɏɔəɑɖɚ-

ɗɚɏɔɔ ɔ ɛɑɜɔəɌɞɚɗɚɏɔɔ ɔɘ. ɌɖɌɐɑɘɔɖɌ Ȯ.ȴ. ȶɟ-

ɗɌɖɚɎɌè ȸɔəɓɐɜɌɎɌ ȼɚɝɝɔɔ (ɛɜɚɞɚɖɚɗ ʈ 25 ɚɞ 

22.06.2012).  

ȬɎɞɚɜɧ ɐɌəəɚɕ ɝɞɌɞɨɔ ɛɚɐɞɎɑɜɐɔɗɔ ɚɞɝɟɞ-

ɝɞɎɔɑ ɠɔəɌəɝɚɎɚɕ ɛɚɐɐɑɜɒɖɔ ɔɝɝɗɑɐɚɎɌəɔɫ ɔ 

ɖɚəɠɗɔɖɞɌ ɔəɞɑɜɑɝɚɎ, ɚ ɖɚɞɚɜɧɡ əɑɚɍɡɚɐɔɘɚ 

ɝɚɚɍɥɔɞɨ.
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ɝɞɌɞɨɑ ɛɜɑɐɝɞɌɎɗɑə ɝɜɌɎəɔɞɑɗɨəɧɕ ɌəɌɗɔɓ ɛɜɑɐɚɛɑɜɌɢɔɚəəɚɕ ȸȼ-

ɌəɏɔɚɏɜɌɠɔɔ ɔ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɕ ɌəɏɔɚɏɜɌɠɔɔ ɛɑɜɑɐ ɛɜɚɢɑɐɟɜɚɕ ɜɑəɌɗɨəɚɕ 

ɐɑəɑɜɎɌɢɔɔ ɝɔɘɛɌɞɔɣɑɝɖɔɡ ɝɛɗɑɞɑəɔɕ ɛɚɣɑɣəɧɡ Ɍɜɞɑɜɔɕ ɟ ɗɔɢ ɝ ɜɑɓɔɝɞɑəɞ-

əɚɕ ɠɚɜɘɚɕ ɌɜɞɑɜɔɌɗɨəɚɕ ɏɔɛɑɜɞɚəɔɔ. 

ɂɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. ȽɜɌɎəɔɞɨ ɐɌəəɧɑ ȸȼȬ ɔ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɕ ɜɑəɞɏɑəɚɎɝɖɚɕ 

ɌəɏɔɚɏɜɌɠɔɔ ɛɚɣɑɣəɧɡ Ɍɜɞɑɜɔɕ ɐɗɫ ɚɛɜɑɐɑɗɑəɔɫ ɘɑɞɚɐɌ, ɛɚɓɎɚɗɫɪɥɑɏɚ ɐɑɞɌɗɨəɚ ɝɛɗɌ-

əɔɜɚɎɌɞɨ ɛɜɚɢɑɐɟɜɟ ɜɑəɌɗɨəɚɕ ɐɑəɑɜɎɌɢɔɔ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. 44 ɛɌɢɔɑəɞɌ (16 ɘɟɒɣɔə, 28 ɒɑəɥɔə; ɝɜɑɐəɔɕ ɎɚɓɜɌɝɞ 

ɝɚɝɞɌɎɔɗ 59,18 ɗɑɞ) ɝ ɎɑɜɔɠɔɢɔɜɚɎɌəəɧɘ ɐɔɌɏəɚɓɚɘ: ɜɑɓɔɝɞɑəɞəɌɫ Ȭȯ, əɌɛɜɌɎɗɑəəɧɑ 

əɌ ɗɑɣɑəɔɑ (ɜɑəɌɗɨəɌɫ ɐɑəɑɜɎɌɢɔɫ). Ȯɝɑɘ ɛɌɢɔɑəɞɌɘ ɎɧɛɚɗəɑəɌ ɝɞɌəɐɌɜɞəɌɫ ɛɜɑɐɚɛɑ-

ɜɌɢɔɚəəɌɫ ɗɌɍɚɜɌɞɚɜəɚ-ɔəɝɞɜɟɘɑəɞɌɗɨəɌɫ ɐɔɌɏəɚɝɞɔɖɌ. ȺɍɓɚɜəɌɫ ɌɚɜɞɚɏɜɌɠɔɫ ɝ ɝɑ-

ɗɑɖɞɔɎəɚɕ ɛɚɣɑɣəɚɕ ɌəɏɔɚɏɜɌɠɔɑɕ ɔ ȸȼ-ɌəɏɔɚɏɜɌɠɔɫ ɍɧɗɔ Ɏɧɛɚɗəɑəɧ ɟ Ɏɝɑɡ 44 

(100%) ɛɌɢɔɑəɞɚɎ. 

ȼɑɓɟɗɨɞɌɞɧ ɔ ɎɧɎɚɐɧ. ȮɧɫɎɗɑəɚ, ɣɞɚ ɘɑɞɚɐɧ ɝɚɛɚɝɞɌɎɔɘɧ Ɏ ɚɛɜɑɐɑɗɑəɔɔ ɝɞɑ-

əɚɓɌ ɛɚɣɑɣəɧɡ Ɍɜɞɑɜɔɕ, ɎɔɓɟɌɗɔɓɌɢɔɔ ɚɝəɚɎəɧɡ ɔ ɝɑɏɘɑəɞɌɜəɧɡ ɎɑɞɎɑɕ, ɔɡ ɐɔɌɘɑɞɜɌ. 

Ȼɜɔ ɩɞɚɘ ȸȼ-ɌəɏɔɚɏɜɌɠɔɫ Ɏ ɛɚɐɌɎɗɫɪɥɑɘ ɍɚɗɨɤɔəɝɞɎɑ ɝɗɟɣɌɑɎ ɛɜɑɟɎɑɗɔɣɔɎɌɑɞ ɐɔɌ-

ɘɑɞɜ Ɍɜɞɑɜɔɔ əɌ 0,6-0,8 ɘɘ. Ȼɚɘɔɘɚ ɞɚɏɚ, ȸȼ-ɌəɏɔɚɏɜɌɠɔɫ, ɓɌ ɝɣɑɞ ɚɞɝɟɞɝɞɎɔɫ ɗɟɣɑɎɚɕ 

əɌɏɜɟɓɖɔ, Ɏɚɓɘɚɒəɚɝɞɔ ɛɚɝɗɚɕəɚɕ ɎɔɓɟɌɗɔɓɌɢɔɔ ɔ ɛɚɝɞɜɚɑəɔɫ 3D-ɔɓɚɍɜɌɒɑəɔɕ, ɛɚɓɎɚ-

ɗɫɑɞ ɝ Ɏɧɝɚɖɚɕ ɞɚɣəɚɝɞɨɪ ɐɔɠɠɑɜɑəɢɔɜɚɎɌɞɨ ɎɑɞɎɔ ɛɚɣɑɣəɧɡ Ɍɜɞɑɜɔɕ, ɛɜɚɝɗɑɒɔɎɌɞɨ 

ɔɡ ɡɚɐ ɖɌɒɐɚɕ Ɏ ɚɞɐɑɗɨəɚɝɞɔ ɐɚ ɝɑɏɘɑəɞɌɜəɧɡ ɎɑɞɎɑɕ 3-4 ɛɚɜɫɐɖɌ, Ɍ ɞɌɖɒɑ ɓɌɛɗɌəɔɜɚ-

ɎɌɞɨ ɡɚɐ ɛɜɑɐɝɞɚɫɥɑɏɚ ɚɛɑɜɌɞɔɎəɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ. 

 

ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɌɫ ɞɚɘɚɏɜɌɠɔɫ, ɜɑəɞɏɑəɚɎɝɖɌɫ ɌəɏɔɚɏɜɌ-

ɠɔɫ, ɜɑɓɔɝɞɑəɞəɌɫ ɌɜɞɑɜɔɌɗɨəɌɫ ɏɔɛɑɜɞɚəɔɫ, ɜɑəɌɗɨəɌɫ ɐɑəɑɜɎɌɢɔɫ. 
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MR-ANGIOGRAPHY IN ASSESSING THE ANATOMY OF THE RENAL ARTERIES  

BEFORE RENAL SYMPATHETIC DENERVATION 

 

Ryumshina N.I., Baev A.E., Falkovskaya A.Yu., Usov W.Yu.   
 

he paper presents comparative analysis of preoperation MR -angiography and X -ray 

angiography carried out before renal denervation of sympathetic plexus of renal a r-

teries i n patients with resistant arterial hypertension.  

Purpose.  To compare the data of MRA and diagnostic X -ray angiography of the renal 

arteries to determine a method that allows you to plan in detail the renal denervation proc e-

dure.  

Materials and methods.  44 patients (16 men, 28 women; average age was 59.18 

years) with a verified diagnosis: resistant hypertension, admitted to treatment (renal dene r-

vation). All patients underwent standard preoperative laboratory and instrumental diagno s-

tics. Survey aortography with selective renal angiography and MR angiography were pe r-

formed in all 44 (100%) patients.  

Results and conclusion.  It has been shown that both methods are comparable in 
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the dete ction of renal arteries stenosis, as well as in visualization of the main re nal artery 

and of segment branches of arteries, and in measurement of their diameters. In most cases 

MR-angiography a little bit exaggerates the diameter of the artery for as low as 0.6 -0.8 mm. 

Also MR -angiography do not deliver radiation exposure to a pat ient. Moreover, MRA provides 

the opportunity of sequential thin -slice imaging, and may separate branches of the renal 

arteries up to segment branches of 3 -4 classes with high accuracy. In total, the MRA pr e-

dicts the anatomic imaging with invasive catheter X-ray angiography and allows to plan it in 

details before renal sympathetic denervation . 

  

 Keywords: magnetic resonance imaging, X -ray angiography, resistant hypertension, 

renal denervation.  

 
Corresponding author:  Ryumshina N.I., e -mail: n.rumshina@list .ru.  

 

For citation: Ryumshina N.I., Baev A.E.,  Falkovskaya A.Yu., Usov W.Yu.  MR-

angiography in assessing the anatomy of the renal arteries  before renal sympathetic dene r-

vation . REJR 2019; 9( 3):118-126. DOI:10.21569/2222 -7415 -2019 -9-3-118-126 .  

. 

Received : 12.06.19  Accepted :  11.07.19 

 

 

ɟɣɑɎɧɑ ɘɑɞɚɐɧ ɐɔɌɏəɚɝɞɔɖɔ Ɏ ɖɗɔəɔɖɑ 

ɌɜɞɑɜɔɌɗɨəɚɕ ɏɔɛɑɜɞɑəɓɔɔ (Ȭȯ) ɟɒɑ 

ɛɜɚɤɗɔ ɐɚɝɞɌɞɚɣəɚ ɐɚɗɏɔɕ ɛɟɞɨ ɔ 

ɔɘɑɪɞ ɖɌɒɐɧɕ ɝɎɚɪ ɟəɔɖɌɗɨəɟɪ ɔɝ-

ɞɚɜɔɪ, Ɏ ɚɝɚɍɑəəɚɝɞɔ Ɏ ɝɎɫɓɔ ɝ ɛɚɫɎ-

ɗɑəɔɑɘ ɔ ɍɧɝɞɜɧɘ ɜɌɓɎɔɞɔɑɘ ɞɌɖɚɕ ɚɜɔɏɔəɌɗɨ-

əɚɕ ɘɑɞɚɐɔɖɔ, ɖɌɖ ɜɑəɌɗɨəɌɫ ɝɔɘɛɌɞɔɣɑɝɖɌɫ 

ɐɑəɑɜɎɌɢɔɫ ɛɚɣɑɖ ɘɑɞɚɐɚɘ ɜɌɐɔɚɣɌɝɞɚɞəɚɕ Ɍɍ-

ɗɌɢɔɔ ɝɔɘɛɌɞɔɣɑɝɖɔɡ ɝɛɗɑɞɑəɔɕ ɛɚɣɑɣəɧɡ Ɍɜ-

ɞɑɜɔɕ. ȼɑəɞɏɑəɚɎɝɖɌɫ ɖɌɞɑɞɑɜəɌɫ ɝɑɗɑɖɞɔɎəɌɫ 

ɌəɏɔɚɏɜɌɠɔɫ ɐɗɔɞɑɗɨəɚɑ Ɏɜɑɘɫ ɝɣɔɞɌɗɌɝɨ çɓɚɗɚ-

ɞɧɘè ɝɞɌəɐɌɜɞɚɘ ɚɢɑəɖɔ ɛɜɚɡɚɐɔɘɚɝɞɔ Ɍɜɞɑɜɔɕ 

[1]. ȸəɚɏɔɑ ɌɎɞɚɜɧ ɛɚ-ɛɜɑɒəɑɘɟ ɛɜɔɐɑɜɒɔɎɌ-

ɪɞɝɫ ɩɞɚɕ ɛɚɓɔɢɔɔ. Ȯɛɜɚɣɑɘ, ɝ ɛɚɫɎɗɑəɔɑɘ əɚ-

Ɏɧɡ ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɧɡ ɞɚɘɚɏɜɌɠɚɎ, Ɍ ɞɌɖ-

ɒɑ ɝɛɑɢɔɌɗɨəɚɏɚ ɛɜɚɏɜɌɘɘəɚɏɚ ɚɍɑɝɛɑɣɑəɔɫ ɐɗɫ 

ɛɚɝɞɜɚɑəɔɫ ɚɍɦɑɘəɧɡ ɘɚɐɑɗɑɕ ɝɚɝɟɐɔɝɞɚɏɚ ɜɟɝ-

ɗɌ, ɘɧ ɘɚɒɑɘ ɚɢɑəɔɎɌɞɨ ɌəɌɞɚɘɔɣɑɝɖɔɕ ɡɚɐ 

ɝɚɝɟɐɚɎ, ɐɔɌɘɑɞɜ ɛɜɚɝɎɑɞɌ ɔ ɝɚɝɞɚɫəɔɑ ɔɡ ɝɞɑ-

əɚɖ [2]. Ȼɜɔɣɑɘ ɩɞɚ Ɏɚɓɘɚɒəɚ ɍɑɓ ɎɎɑɐɑəɔɫ 

ɖɚəɞɜɌɝɞəɧɡ ɛɜɑɛɌɜɌɞɚɎ-ɛɌɜɌɘɌɏəɑɞɔɖɚɎ ɓɌ 

ɝɣɑɞ ɔɝɛɚɗɨɓɚɎɌəɔɫ Ɏ ɖɌɣɑɝɞɎɑ ɖɚəɞɜɌɝɞəɚɏɚ 

ɌɏɑəɞɌ ɔəɞɑəɝɔɎəɚɝɞɨ ȸȼ-ɝɔɏəɌɗɌ ɚɞ ɑɝɞɑɝɞɎɑə-

əɧɡ ɒɔɐɖɚɝɞɑɕ (Ɏ ɐɌəəɚɘ ɝɗɟɣɌɑ ɞɚɖ ɖɜɚɎɔ) [3]. 

Ⱥɐəɔɘɔ ɔɓ ɏɗɌɎəɧɡ ɛɜɑɔɘɟɥɑɝɞɎ ɘɌɏəɔɞəɚ-

ɜɑɓɚəɌəɝəɚɕ ɌəɏɔɚɏɜɌɠɔɔ (ȸȼȬ) ɫɎɗɫɑɞɝɫ ɑɑ 

əɑɔəɎɌɓɔɎəɚɝɞɨ, ɍɑɓɚɛɌɝəɚɝɞɨ ɔ ɚɞɝɟɞɝɞɎɔɑ ɗɟ-

ɣɑɎɚɕ əɌɏɜɟɓɖɔ əɌ ɛɌɢɔɑəɞɌ. ȴəɠɚɜɘɌɞɔɎəɚɝɞɨ 

ɘɑɞɚɐɌ ɝɞɚɔɞ əɌ ɚɐəɚɘ ɟɜɚɎəɑ ɝ ɖɚɘɛɨɪɞɑɜəɚɕ 

ɞɚɘɚɏɜɌɠɔɣɑɝɖɚɕ ɌəɏɔɚɏɜɌɠɔɑɕ ɔ ɜɑəɞɏɑəɚɎ-

ɝɖɚɕ ɌəɏɔɚɏɜɌɠɔɑɕ. ȾɌɖ, ɛɚ ɐɌəəɧɘ Ȭ.Ȯ. ɄɑɎ-

ɣɑəɖɚ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ɔ ɝɛɑɢɔɠɔɣəɚɝɞɨ ɍɑɝ-

ɖɚəɞɜɌɝɞəɚɕ ȸȼȬ ɔ ɖɚəɞɜɌɝɞəɚɕ ȸȽȶȾȬ ɝɚ-

ɝɞɌɎɗɫɪɞ 98% ɔ 85%, 96% ɔ 90% ɝɚɚɞɎɑɞɝɞɎɑə-

əɚ [4]. 

ȿ ɛɌɢɔɑəɞɚɎ ɝ ɜɑɓɔɝɞɑəɞəɚɕ Ȭȯ ɐɗɫ ɎɔɓɟɌ-

ɗɔɓɌɢɔɔ ɛɚɣɑɣəɧɡ Ɍɜɞɑɜɔɕ ɛɜɔɘɑəɫɪɞɝɫ: ɍɑɝ-

ɖɚəɞɜɌɝɞəɌɫ ȸȼȬ əɌ ɛɜɑɐɚɛɑɜɌɢɔɚəəɚɘ ɩɞɌɛɑ 

ɜɑəɌɗɨəɚɕ ɐɑəɑɜɎɌɢɔɔ (ȼȰ) Ɏ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɘ 

ɖɚɘɛɗɑɖɝɑ ɝ ɚɢɑəɖɚɕ ɛɚɣɑɖ; ɜɑəɞɏɑəɚɎɝɖɌɫ ɖɌ-

ɞɑɞɑɜəɌɫ ɌəɏɔɚɏɜɌɠɔɫ əɑɛɚɝɜɑɐɝɞɎɑəəɚ əɌ ɐɔɌ-

ɏəɚɝɞɔɣɑɝɖɚɘ ɩɞɌɛɑ ȼȰ [5]. ȳəɌɣɔɘɧɘ əɑɐɚ-

ɝɞɌɞɖɚɘ ɛɜɚɎɑɐɑəɔɫ çɌəɏɔɚɏɜɌɠɔɔ əɌ ɝɞɚɗɑè ɫɎ-

ɗɫɑɞɝɫ ɟɎɑɗɔɣɑəɔɑ ɗɟɣɑɎɚɕ əɌɏɜɟɓɖɔ əɌ ɛɌɢɔɑə-

ɞɌ, ɖɚɞɚɜɟɪ ɚə ɛɚɗɟɣɌɑɞ ɓɌ Ɏɜɑɘɫ ɚɢɑəɖɔ ɡɔ-

ɜɟɜɏɚɘ ɌəɌɞɚɘɔɔ, ɔɝɖɗɪɣɑəɔɫ ɝɞɑəɚɓɚɎ ɛɚɣɑɣ-

əɧɡ Ɍɜɞɑɜɔɕ, Ɏɑɐɨ ɐɗɫ ɩɞɚɏɚ ɘəɚɏɚɖɜɌɞəɚ ɍɚ-

ɗɪɝəɚ ɎɎɚɐɔɞɝɫ ɝɟɥɑɝɞɎɑəəɚɑ ɖɚɗɔɣɑɝɞɎɚ ɜɑəɞ-

ɏɑəɚɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ. ȺɢɑəɖɌ ɛɚɝɗɑɚɛɑ-

ɜɌɢɔɚəəɚɕ ɜɑəɞɏɑəɚɖɚəɞɜɌɝɞəɚɕ əɑɠɜɚɞɚɖɝɔɣ-

əɚɝɞɔ, ɖɌɖ ɛɜɌɎɔɗɚ, əɑ ɛɜɚɎɚɐɔɞɝɫ. Ȭ Ɏɑɐɨ ɚɝɞ-

ɜɌɫ ɛɚɣɑɣəɌɫ əɑɐɚɝɞɌɞɚɣəɚɝɞɨ ɛɚɝɗɑ ɎɎɑɐɑəɔɫ 

ɜɑəɞɏɑəɚɖɚəɞɜɌɝɞəɧɡ ɝɜɑɐɝɞɎ ɛɜɑɐɝɞɌɎɗɫɑɞ ɝɑ-

ɜɨɑɓəɟɪ ɛɜɚɍɗɑɘɟ, ɚɝɚɍɑəəɚ ɟ ɍɚɗɨəɧɡ ɝ ɝɌɡɌɜ-

əɧɘ ɐɔɌɍɑɞɚɘ ɔ Ɍɗɗɑɜɏɔɣɑɝɖɔɘɔ ɜɑɌɖɢɔɫɘɔ əɌ 

ɕɚɐɝɚɐɑɜɒɌɥɔɑ ɛɜɑɛɌɜɌɞɧ [6]. Ȯɛɜɚɣɑɘ, ɞɌɖɚɏɚ 

ɛɌɏɟɍəɚɏɚ ɎɚɓɐɑɕɝɞɎɔɫ ɘɚɒəɚ ɔɓɍɑɒɌɞɨ, ɑɝɗɔ 

ɚɢɑəɔɎɌɞɨ ɌəɌɞɚɘɔɪ ɔ Ɏɚɚɍɥɑ ɐɚɝɞɟɛəɚɝɞɨ Ɍɜ-

ɞɑɜɔɕ ɐɗɫ ɐɑəɑɜɎɌɢɔɔ ɐɚ ɚɛɑɜɌɢɔɔ əɌ ɩɞɌɛɑ 

ɛɗɌəɔɜɚɎɌəɔɫ. Ȯ ɛɚɝɗɑɐəɑɑ Ɏɜɑɘɫ ɚɣɑəɨ ɘəɚɏɚ 

ɜɌɍɚɞ ɛɚɝɎɫɥɑəɚ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɘɟ ɛɜɑɐɚɛɑɜɌ-

ɢɔɚəəɚɘɟ ɘɚɐɑɗɔɜɚɎɌəɔɪ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ 

ɟɗɨɞɜɌɓɎɟɖɚɎɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ, ȸȽȶȾ ɝ ɛɚɝɞɜɚ-

ɑəɔɑɘ 3D-ɔɓɚɍɜɌɒɑəɔɕ ɔ ɐɌɒɑ 3D-ɛɑɣɌɞɔ ɔə-

ɞɑɜɑɝɟɪɥɑɏɚ ɌəɌɞɚɘɔɣɑɝɖɚɏɚ ɚɍɦɑɖɞɌ [7]. ȸȼȬ 

ɚɍɦɑɐɔəɫɑɞ Ɏɝɑ ɩɞɔ ɞɜɑɍɚɎɌəɔɫ: ɚɞɝɟɞɝɞɎɔɑ ɗɟ-

ɣɑɎɚɕ əɌɏɜɟɓɖɔ əɌ ɛɌɢɔɑəɞɌ; ɛɌɜɌɘɌɏəɔɞəɧɑ 

ɖɚəɞɜɌɝɞəɧɑ ɛɜɑɛɌɜɌɞɧ ɝ ɘɑəɨɤɑɕ əɑɠɜɚɞɚɖ-

ɝɔɣəɚɝɞɨɪ, ɣɑɘ ɕɚɐ-ɝɚɐɑɜɒɌɥɔɑ ɖɚəɞɜɌɝɞɧ; 

ɛɜɚɔɓɎɚɗɨəɚɑ əɌɛɜɌɎɗɑəɔɑ ɝɜɑɓɚɎ ɔɗɔ ɝɍɚɜ ɔɝ-

ɞɔəəɚɏɚ ɞɜɑɡɘɑɜəɚɏɚ ɘɌɝɝɔɎɌ ɐɌəəɧɡ [8]. 

Ȼɚɩɞɚɘɟ Ɏ ɐɌəəɚɕ ɜɌɍɚɞɑ ɘɧ ɛɚɝɞɌɎɔɗɔ 

ɢɑɗɨ ð ɝɜɌɎəɔɞɨ ɐɌəəɧɑ ȸȼȬ ɔ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɕ 

ɜɑəɞɏɑəɚɎɝɖɚɕ ɌəɏɔɚɏɜɌɠɔɔ ɛɚɣɑɣəɧɡ Ɍɜɞɑɜɔɕ 

ɐɗɫ ɚɛɜɑɐɑɗɑəɔɫ ɘɑɞɚɐɌ, ɛɚɓɎɚɗɫɪɥɑɏɚ ɐɑɞɌɗɨ-

əɚ ɝɛɗɌəɔɜɚɎɌɞɨ ɛɜɚɢɑɐɟɜɟ ɜɑəɌɗɨəɚɕ ɐɑəɑɜ-

ɎɌɢɔɔ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ.  

ȴɝɝɗɑɐɚɎɌəɔɑ ɛɜɚɎɚɐɔɗɚɝɨ Ɏ ɛɚɗəɚɘ ɝɚɚɞ-

ɎɑɞɝɞɎɔɔ ɝ əɌɢɔɚəɌɗɨəɧɘɔ ɔ  ɘɑɒɐɟəɌɜɚɐəɧɘɔ  

ȷ 
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ȾɌɍɗɔɢɌ ʈ1.  ȶɗɔəɔɣɑɝɖɌɫ ɡɌɜɌɖɞɑɜɔɝɞɔɖɌ ɛɌɢɔɑəɞɚɎ, Ɏɖɗɪɣɑəəɧɡ Ɏ ɔɝɝɗɑɐɚɎɌəɔɑ. 

ʇʦʢʘʟʘʪʝʣʴ, ʝʜʠʥʠʮʳ ʠʟʤʝʨʝʥʠʷ ʇʨʦʮʝʥʪʥʦʝ ʦʪʥʦʰʝʥʠʝ 

ɺʩʝʛʦ ʙʦʣʴʥʳʭ 44 

ʇʦʣ, ʤʫʞʯʠʥʳ 16 (36%) 

ɺʦʟʨʘʩʪ, ʛʦʜʳ (m Ñ ů) 59,18 Ñ 9,07 

ʂʦʣʠʯʝʩʪʚʦ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ (m Ñ ů) 4,1 Ñ 0,9 

ɼʠʘʛʥʦʟ ʦʩʥʦʚʥʦʡ 

ɻɹ 2 

 

 19 (39%) 

ɸɻ 1 ʩʪ 6 (50%) 

ɸɻ 2 ʩʪ 4 (33,3%) 

ɸɻ 3 ʩʪ 2 (16,7%) 

ɻɹ 3 

 

 25 (61 %) 

ɸɻ 1 ʩʪ 6 (31,6%) 

ɸɻ 2 ʩʪ 4 (21,05%) 

ɸɻ 3 ʩʪ 9 (47,4%) 

ȻɜɔɘɑɣɌəɔɑ: ȯȭ ð ɏɔɛɑɜɞɚəɔɣɑɝɖɌɫ ɍɚɗɑɓəɨ; Ȭȯ ð ɌɜɞɑɜɔɌɗɨəɌɫ ɏɔɛɑɜɞɚəɔɫ; m ð 

ɝɜɑɐəɑɑ; Ȓ ð ɝɞɌəɐɌɜɞəɚɑ ɚɞɖɗɚəɑəɔɑ.    
 

ȾɌɍɗɔɢɌ ʈ2. ȰɌəəɧɑ ɗɌɍɚɜɌɞɚɜəɚ-ɔəɝɞɜɟɘɑəɞɌɗɨəɚɏɚ ɚɍɝɗɑɐɚɎɌəɔɫ ɛɌɢɔɑəɞɚɎ, 

Ɏɖɗɪɣɑəəɧɡ Ɏ ɔɝɝɗɑɐɚɎɌəɔɑ. ȰɌəəɧɑ ɛɜɑɐɝɞɌɎɗɑəɧ Ɏ Ɏɔɐɑ ɝɜɑɐəɑɑ Ñ ɝɞɌəɐɌɜɞəɚɑ ɚɞɖɗɚ-

əɑəɔɑ. 

ʇʦʢʘʟʘʪʝʣʴ ʈʝʟʫʣʴʪʘʪ 

ʀʄʊ 33,24 Ñ 5,5 

ʉʫʪʦʯʥʦʝ ʩʠʩʪʦʣʠʯʝʩʢʦʝ ɸɼ, ʤʤ ʨʪ. ʩʪ. 158,6 Ñ 17,1 

ʉʫʪʦʯʥʦʝ ʜʠʘʩʪʦʣʠʯʝʩʢʦʝ ɸɼ, ʤʤ ʨʪ. ʩʪ. 88,9 Ñ 17 

ʉʂʌ, ʤʣ/ʤʠʥ/1,73 ʤ
2 

71,31 Ñ 15,9 

ʂʨʝʘʪʠʥʠʥ, ʤʢʤʦʣʴ/ʣ 85,06 Ñ 19,2 

ʉʮʠʥʪʠʛʨʘʬʠʷ ʧʦʯʝʢ 

(n=42) 

ʌʫʥʢʮʠʷ ʚ ʧʨʝʜʝʣʘʭ ʥʦʨʤ  r 5 (9,7%) 

ʉʥʠʞʝʥʘ ʵʚʘʢʫʘʪʦʨʥʘʷ ʬʫʥʢʮʠʷ 

ʧʦʯʝʢ 
9 (19,3%) 

ʉʥʠʞʝʥʘ ʬʠʣʴʪʨʘʮʠʦʥʥʘʷ ʬʫʥʢ-

ʮʠʷ ʧʦʯʝʢ 
9 (19,3%) 

ʉʥʠʞʝʥʳ ʵʚʘʢʫʘʪʦʨʥʘʷ ʠ ʬʠʣʴ-

ʪʨʘʮʠʦʥʥʘʷ ʬʫʥʢʮʠʷ ʧʦʯʝʢ 
17 (38,7%) 

ɼʫʧʣʝʢʩʥʦʝ ʩʢʘʥʠʨʦʚʘ-

ʥʠʝ ʧʦʯʝʢ (n=43) 

ʅʦʨʤʘ 23 (51,6%) 

ʇʦʚʳʰʝʥʠʝ ʆʇʉʉ 
11 (25,8%) 

ʉʥʠʞʝʥʠʝ ʆʇʉʉ 3 (6,4%) 

ʇʘʪʦʣʦʛʠʷ ʇɸ 6 (12,9%) 

ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʧʣʦʪʥʦʩʪʴ ʤʦʯʠ 1019,7 Ñ 5,8 

ȻɜɔɘɑɣɌəɔɑ: ȴȸȾ ð ɔəɐɑɖɝ ɘɌɝɝɧ ɞɑɗɌ; Ƚȶɀ ð ɝɖɚɜɚɝɞɨ ɖɗɟɍɚɣɖɚɎɚɕ ɠɔɗɨɞɜɌɢɔɔ; 

ȬȰ ð ɌɜɞɑɜɔɌɗɨəɚɑ ɐɌɎɗɑəɔɑ; ȺȻȽȽ ð ɚɍɥɑɑ ɛɑɜɔɠɑɜɔɣɑɝɖɚɑ ɝɚɝɟɐɔɝɞɚɑ ɝɚɛɜɚɞɔɎɗɑəɔɑ.    
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əɚɜɘɌɘɔ ɔ ɛɜɌɎɔɗɌɘɔ: Ɂɑɗɨɝɔəɖɝɖɚɕ ɐɑɖɗɌɜɌ-

ɢɔɑɕ Ɏɝɑɘɔɜəɚɕ ɘɑɐɔɢɔəɝɖɚɕ ɌɝɝɚɢɔɌɢɔɔ Ɏ 

ɐɑɕɝɞɎɟɪɥɑɕ ɜɑɐɌɖɢɔɔ 2012 ɏ., ȹɌɢɔɚəɌɗɨəɧɘ 

ɝɞɌəɐɌɜɞɚɘ ȼɚɝɝɔɕɝɖɚɕ ɀɑɐɑɜɌɢɔɔ çȹɌɐɗɑɒɌ-

ɥɌɫ ɖɗɔəɔɣɑɝɖɌɫ ɛɜɌɖɞɔɖɌè (GCP) ȯȺȽȾ ȼ 

52379 -2005 ɔ ɀɑɐɑɜɌɗɨəɧɘ ɓɌɖɚəɚɘ ɚɍ ɚɝəɚɎɌɡ 

ɚɡɜɌəɧ ɓɐɚɜɚɎɨɫ ɏɜɌɒɐɌə Ɏ ȼɚɝɝɔɕɝɖɚɕ ɀɑɐɑ-

ɜɌɢɔɔ (ʈ 323-ɀȳ ɚɞ 21 əɚɫɍɜɫ 2011 ɏɚɐɌ). Ȼɜɚ-

Ɏɑɐɑəɔɑ ɔɝɝɗɑɐɚɎɌəɔɫ ɍɧɗɚ ɚɐɚɍɜɑəɚ ɔ ɖɚəɞɜɚ-

ɗɔɜɚɎɌɗɚɝɨ ɗɚɖɌɗɨəɧɘ ɩɞɔɣɑɝɖɔɘ ɖɚɘɔɞɑɞɚɘ 

ȹȴȴ ɖɌɜɐɔɚɗɚɏɔɔ Ⱦɚɘɝɖɚɏɚ ȹȴȸɂ. ȻɌɢɔɑəɞɧ ð 

44 ɣɑɗɚɎɑɖɌ ɝ ɎɑɜɔɠɔɢɔɜɚɎɌəəɧɘ ɐɔɌɏəɚɓɚɘ: 

ɜɑɓɔɝɞɑəɞəɌɫ Ȭȯ, əɌɛɜɌɎɗɑəəɧɑ əɌ ɗɑɣɑəɔɑ ȼȰ. 

ȶɗɔəɔɣɑɝɖɌɫ ɡɌɜɌɖɞɑɜɔɝɞɔɖɌ ɛɌɢɔɑəɞɚɎ ɛɜɑɐ-

ɝɞɌɎɗɑəɌ Ɏ ɞɌɍɗɔɢɑ ʈ1. 

ȽɞɌɒ Ȭȯ ɝɚɝɞɌɎɔɗ Ɏ ɝɜɑɐəɑɘ 20 [12; 32] 

ɗɑɞ. ȬəɞɔɏɔɛɑɜɞɑəɓɔɎəɌɫ ɞɑɜɌɛɔɫ ɎɖɗɪɣɌɗɌ 3 

ɛɜɑɛɌɜɌɞɌ ɟ 35,5%, 4 ɟ 38,7%, 5 ɟ 16,1% ɔ 6 

ɛɜɑɛɌɜɌɞɚɎ ɟ 9,7%. Ȯɝɑɘ ɛɌɢɔɑəɞɌɘ ɎɧɛɚɗəɑəɌ 

ɝɞɌəɐɌɜɞəɌɫ ɛɜɑɐɚɛɑɜɌɢɔɚəəɌɫ ɗɌɍɚɜɌɞɚɜəɚ-

ɔəɝɞɜɟɘɑəɞɌɗɨəɌɫ ɐɔɌɏəɚɝɞɔɖɌ, ɐɌəəɧɑ ɖɚɞɚ-

ɜɚɕ ɛɜɑɐɝɞɌɎɗɑəɧ Ɏ ɞɌɍɗɔɢɑ ʈ2. 

ȺɍɓɚɜəɌɫ ɌɚɜɞɚɏɜɌɠɔɫ ɝ ɝɑɗɑɖɞɔɎəɚɕ ɛɚ-

ɣɑɣəɚɕ ɌəɏɔɚɏɜɌɠɔɑɕ ɔ ȸȼȬ ɍɧɗɔ Ɏɧɛɚɗəɑəɧ ɟ 

Ɏɝɑɡ 44 (100%) ɛɌɢɔɑəɞɚɎ. ȼɑəɞɏɑəɚɎɝɖɌɫ ɛɚ-

ɣɑɣəɌɫ ɌəɏɔɚɏɜɌɠɔɫ ɎɧɛɚɗəɫɗɌɝɨ əɑɛɚɝɜɑɐ-

ɝɞɎɑəəɚ Ɏ ɜɑəɞɏɑə-ɚɛɑɜɌɢɔɚəəɚɕ Ɏ ɞɜɔ ɩɞɌɛɌ: 

ɐɔɌɏəɚɝɞɔɣɑɝɖɔɕ, ɗɑɣɑɍəɧɕ ɔ ɖɚəɞɜɚɗɨəɧɕ. 

ȰɔɌɏəɚɝɞɔɣɑɝɖɌɫ ɛɚɣɑɣəɌɫ ɌəɏɔɚɏɜɌɠɔɫ Ɏɧ-

ɛɚɗəɫɗɌɝɨ ɐɗɫ ɚɛɜɑɐɑɗɑəɔɫ ɜɑəɞɏɑəɚɌəɌɞɚɘɔɔ 

ɛɚɣɑɣəɧɡ Ɍɜɞɑɜɔɕ ɝ ɛɚɝɗɑɐɟɪɥɑɕ ɚɖɚəɣɌɞɑɗɨ-

əɚɕ ɚɢɑəɖɚɕ ɛɚɖɌɓɌəɔɕ ɔ ɛɜɚɞɔɎɚɛɚɖɌɓɌəɔɕ ɖ 

ɜɑəɌɗɨəɚɕ ɐɑəɑɜɎɌɢɔɔ (ȼȰ). Ȱɗɫ ɩɞɚɏɚ Ɏɧɫɝəɫ-

ɗɚɝɨ ɖɚɗɔɣɑɝɞɎɚ ɛɚɣɑɣəɧɡ Ɍɜɞɑɜɔɕ, ɔɡ ɐɔɌɘɑɞɜ, 

əɌɗɔɣɔɑ ɌəɚɘɌɗɔɕ, ɔɓɏɔɍɚɎ, ɝɟɒɑəɔɕ. ȱɝɗɔ ɛɜɚ-

ɞɔɎɚɛɚɖɌɓɌəɔɫ əɑ ɎɧɫɎɗɫɪɞɝɫ, ɐɌɗɑɑ ɝɗɑɐɟɪɞ 

ɗɑɣɑɍəɧɕ (ɝɚɍɝɞɎɑəəɚ ɛɜɚɢɑɐɟɜɌ ȼȰ) ɔ ɖɚə-

ɞɜɚɗɨəɧɕ (ɚɝɘɚɞɜ Ɍɜɞɑɜɔɕ əɌ ɛɜɑɐɘɑɞ ɛɚɎɜɑ-

ɒɐɑəɔɕ) ɩɞɌɛɧ. 

ȸȼȬ ɎɧɛɚɗəɫɗɌɝɨ əɌɖɌəɟəɑ ȼȰ Ɏ ɜɌɘɖɌɡ 

ɛɗɌəɚɎɚɏɚ ɚɍɝɗɑɐɚɎɌəɔɫ ɚɐəɚɎɜɑɘɑəəɚ ɝ ȸȼȾ 

ɛɚɣɑɖ əɌ Ɏɧɝɚɖɚɛɚɗɨəɚɘ ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɚɘ 

ɞɚɘɚɏɜɌɠɑ ɝ ɔəɐɟɖɢɔɑɕ ɘɌɏəɔɞəɚɏɚ ɛɚɗɫ 1,5 

ȾɑɝɗɌ (çTitan Vantageè ɠɔɜɘɧ çToshiba Medicalè). 

ȸȼ-ɡɌɜɌɖɞɑɜɔɝɞɔɖɔ ɜɑɒɔɘɌ ɌəɏɔɚɏɜɌɠɔɔ ɛɜɑɐ-

ɝɞɌɎɗɑəɧ Ɏ ɞɌɍɗɔɢɑ ʈ3. 

ȽɞɌɞɔɝɞɔɣɑɝɖɌɫ ɚɍɜɌɍɚɞɖɌ ɛɜɚɎɚɐɔɗɌɝɨ 

ɛɜɔ ɛɚɘɚɥɔ ɛɜɚɏɜɌɘɘəɚɏɚ ɚɍɑɝɛɑɣɑəɔɫ 

Statistica 10.0 (2011); MedCalc v13 (2014). Ⱥɛɜɑ-

ɐɑɗɑəɔɑ ɓɌɎɔɝɔɘɚɝɞɔ ɘɑɒɐɟ ɖɚɗɔɣɑɝɞɎɑəəɧɘɔ 

ɛɜɔɓəɌɖɌɘɔ ɛɜɚɎɚɐɔɗɚɝɨ ɝ ɛɚɘɚɥɨɪ ɖɚɩɠɠɔ-

ɢɔɑəɞɌ ɗɔəɑɕəɚɕ ɖɚɜɜɑɗɫɢɔɔ ȽɛɔɜɘɑəɌ (R). 

ȺɢɑəɖɌ ɝɚɏɗɌɝɚɎɌəəɚɝɞɔ ɔɓɘɑɜɑəɔɕ ɛɜɚɎɚɐɔ-

ɗɌɝɨ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɞɑɝɞɌ ȭɗɌəɐɌ-ȬɗɞɘɌəɌ. 

ȽɞɌɞɔɝɞɔɣɑɝɖɔɑ ɜɑɓɟɗɨɞɌɞɧ ɝɣɔɞɌɗɔɝɨ ɐɚɝɞɚ-

Ɏɑɜəɧɘɔ ɛɜɔ p<0,05. 

ȼɑɓɟɗɨɞɌɞɧ.  

Ȼɚɝɗɑ ɛɜɚɎɑɐɑəɔɫ ɝɜɌɎəɔɞɑɗɨəɚɏɚ ɌəɌɗɔɓɌ 

ɐɎɟɡ ɘɑɞɚɐɚɎ ɎɔɓɟɌɗɔɓɌɢɔɔ ɛɚɣɑɣəɧɡ Ɍɜɞɑɜɔɕ, 

ɍɧɗɌ ɛɚɗɟɣɑəɌ ɐɚɝɞɚɎɑɜəɌɫ ɖɚɜɜɑɗɫɢɔɫ ɝɜɑɐəɑɕ 

ɝɔɗɧ ɘɑɒɐɟ əɔɘɔ. Ȯ ɣɌɝɞəɚɝɞɔ, ɝɜɌɎəɔɎɌɗɔɝɨ 

ɐɔɌɘɑɞɜ ɛɚɣɑɣəɧɡ Ɍɜɞɑɜɔɕ, Ɍ ɞɌɖɒɑ ɎɧɫɎɗɑəɔɑ 

ɝɞɑəɚɓɚɎ ɔ ɝɞɑɛɑəɔ ɜɌɓɎɑɞɎɗɑəəɚɝɞɔ ɘɌɏɔ-

ɝɞɜɌɗɨəɧɡ ɝɞɎɚɗɚɎ əɌ ɝɑɏɘɑəɞɌɜəɧɑ ɎɑɞɎɔ. ȹɌ 

ɜɔɝɟəɖɌɡ 1, 2 ɛɚɖɌɓɌəɌ ɖɚɜɜɑɗɫɢɔɫ ɘɑɒɐɟ 

ɝɜɌɎəɔɎɌɑɘɧɘɔ      ɘɑɞɚɐɔɖɌɘɔ     ɚɞəɚɝɔɞɑɗɨəɚ  

ȾɌɍɗɔɢɌ ʈ3.     Ȼɜɚɞɚɖɚɗɧ ɝɖɌəɔɜɚɎɌəɔɫ ɔ ɛɌɜɌɘɑɞɜɧ ɔɘɛɟɗɨɝəɧɡ ɛɚɝɗɑɐɚɎɌɞɑɗɨ-

əɚɝɞɑɕ ɛɜɔ ȸȼȾ ɛɚɣɑɖ. 

ʀʤʧʫʣʴʩʥʳʝ ʧʦ-

ʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ 

ʇʣʦʩʢʦʩʪʴ 

ʩʨʝʟʘ 

TR 

(ʤʩ) 

TE 

(ʤʩ) 

FOV 

(ʤʤ) 
ʄʘʪʨʠʮʘ 

ʊʦʣʠɦ-

ʥʘ ʩʨʝ-

ʟʘ, ʤʤ 

ʈʘʩʩʪʦʷ-

ʥʠʝ ʤʝʞʜʫ 

ʩʨʝʟʘʤʠ, 

ʤʤ 

ʃʦʢʘʣʘʡʟʝʨ ʉʘʛʠʪʪʘʣʴʥʘʷ 45 5 50Ĭ50 256Ĭ128 7 0 

ʊ1-ɺʀ FSat ʂʦʨʦʥʘʨʥʘʷ 153 4 39Ĭ45 256Ĭ256 6 0,6 

ʊ2-ɺʀ ʂʦʨʦʥʘʨʥʘ ̫ 7500 91 40Ĭ45 256Ĭ256 6 0,6 

ʊ1-ɺʀ ɸʢʩʠʘʣʴʥʘʷ 126 4 38Ĭ45 256Ĭ160 5 0,6 

ʊ2-ɺʀ ɸʢʩʠʘʣʴʥʘʷ 11400 91 38Ĭ45 256Ĭ160 6 0,1 

T-SLIP + 3D ʘʥʛʠʦ-

ʛʨʘʬʠʷ* 
ɸʢʩʠʘʣʴʥʘʷ 5,2 2,6 37 256Ĭ256 3 -1,5 

ȻɜɔɘɑɣɌəɔɑ: Ȯȴ ð ɎɓɎɑɤɑəəɧɑ ɔɓɚɍɜɌɒɑəɔɫ; TR ð Ɏɜɑɘɫ ɜɑɗɌɖɝɌɢɔɔ; TE ð Ɏɜɑɘɫ 

ɩɡɚ; FOV ð ɛɚɗɑ ɓɜɑəɔɫ.  

*ȼɑɒɔɘ Ɏ ɌɖɝɔɌɗɨəɚɕ ɛɜɚɑɖɢɔɔ ɝ Ɏɚɓɘɚɒəɚɝɞɨɪ ɛɚɝɞɜɚɑəɔɫ 3D-ɔɓɚɍɜɌɒɑəɔɫ ɐɗɫ 

ɎɔɓɟɌɗɔɓɌɢɔɔ ȻȬ (ɍɑɝɖɚəɞɜɌɝɞəɌɫ ȸȼ-ɌəɏɔɚɏɜɌɠɔɫ).    
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ɚɛɜɑɐɑɗɑəɔɫ ɐɔɌɘɑɞɜɌ ɚɝəɚɎəɚɏɚ ɝɞɎɚɗɌ ɛɚɣɑɣ-

əɧɡ Ɍɜɞɑɜɔɕ.  

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, Ɏɔɐəɚ, ɣɞɚ ɐɌəəɧɑ ȸȼȬ 

ɔɘɑɪɞ ɖɚɜɜɑɗɫɢɔɪ ɝɜɑɐəɑɕ ɝɔɗɧ (ɝɛɜɌɎɌ 

R=0,485,p<0,05; ɝɗɑɎɌ R=0,6578,p<0,05; ɚɍɑ ɛɚ-

ɣɑɣəɧɑ Ɍɜɞɑɜɔɔ R=0,5759, p<0,05) ɔ ɝɚɛɚɝɞɌɎɔ-

ɘɧ ɝ ɐɌəəɧɘɔ ɜɑəɞɏɑəɚɎɝɖɚɕ ɌəɏɔɚɏɜɌɠɔɔ ɛɚ-

ɣɑɣəɧɡ Ɍɜɞɑɜɔɕ.  

Ȯ ɎɧɫɎɗɑəɔɔ ɝɞɑəɚɓɌ ɛɚɣɑɣəɧɡ Ɍɜɞɑɜɔɕ 

ɘɑɞɚɐɧ ɛɚɣɞɔ ɛɚɗəɚɝɞɨɪ ɝɚɛɚɝɞɌɎɔɘɧ ð ɔɓ 88 

Ɍɜɞɑɜɔɕ ɚɍɌ ɘɑɞɚɐɌ ɎɧɫɎɔɗɔ ɝɞɑəɚɓ Ɏ 3-ɡ ɝɗɟ-

ɣɌɫɡ ɔ ɔɝɖɗɪɣɔɗɔ ɑɏɚ Ɏ 82. Ⱦɜɔ ɝɞɑəɚɓɌ, ɛɜɑɐ-

ɛɚɗɚɒɑəəɧɡ ɛɜɔ ȸȼȬ, əɑ ɛɚɐɞɎɑɜɐɔɗɔɝɨ əɌ 

ɜɑəɞɏɑəɚɎɝɖɚɕ ɌəɏɔɚɏɜɌɠɔɔ, ɔ Ɏ ɐɎɟɡ ɝɗɟɣɌɫɡ 

əɌ ȸȼȬ Ɍɜɞɑɜɔɔ ɍɧɗɔ ɚɛɔɝɌəɧ ɍɑɓ ɛɌɞɚɗɚɏɔɔ, 

əɚ ɛɜɔ ɌəɏɔɚɏɜɌɠɔɔ ɍɧɗɔ ɎɧɫɎɗɑəɧ ɏɑɘɚɐɔəɌ-

ɘɔɣɑɝɖɔ əɑɓəɌɣɔɘɧɑ ɝɞɑəɚɓɧ. ȹɌ ɜɔɝɟəɖɌɡ 3, 4 

ɛɜɔɘɑɜ ɎɔɓɟɌɗɔɓɌɢɔɔ ɐɎɟɘɫ ɘɑɞɚɐɌɘɔ əɑɓəɌ-

 

ȼɔɝ. 1 (Fig. 1) 

 

ȼɔɝ. 2 (Fig. 2)  

ȼɔɝ. 1.  ȯɜɌɠɔɖ. 

ȶɚɜɜɑɗɫɢɔɫ ɜɑəɞɏɑəɚɎɝɖɚɕ ɌəɏɔɚɏɜɌɠɔɔ ɔ ȸȼ-

ɌəɏɔɚɏɜɌɠɔɔ Ɏ ɚɛɜɑɐɑɗɑəɔɔ ɐɔɌɘɑɞɜɌ ɛɜɌɎɚɕ ɛɚɣɑɣ-

əɚɕ Ɍɜɞɑɜɔɔ. 

Fig. 1.  Diagram.  

Correlation of the diameter of right renal artery o b-

tained with X -ray angiography and MR -angiograp hy 

measurements  

ȼɔɝ. 2.  ȯɜɌɠɔɖ. 

ȶɚɜɜɑɗɫɢɔɫ ɜɑəɞɏɑəɚɎɝɖɚɕ ɌəɏɔɚɏɜɌɠɔɔ ɔ ȸȼ-

ɌəɏɔɚɏɜɌɠɔɔ Ɏ ɚɛɜɑɐɑɗɑəɔɔ ɐɔɌɘɑɞɜɌ ɗɑɎɚɕ ɛɚɣɑɣ-

əɚɕ Ɍɜɞɑɜɔɔ. 

Fig. 2.  Diagram . 

Correlation of the diameter of left renal artery obtained 

with X -ray angiography and MR -angiography meas ur e-

ments  

 

ȼɔɝ. 3 (Fig. 3) 

 

ȼɔɝ. 4 (Fig. 4)  

ȼɔɝ. 3.   ȽɑɗɑɖɞɔɎəɌɫ ɌəɏɔɚɏɜɌɠɔɫ ɗɑɎɚɕ ɛɚɣɑɣ-

əɚɕ Ɍɜɞɑɜɔɔ. 

Ƚɞɜɑɗɖɔ ɟɖɌɓɧɎɌɪɞ əɌ ɚɍɗɌɝɞɨ ɝɞɑəɚɓɌ. 

Fig. 3.  X-ray  angiography  of left renal artery.  

Arrows indicate on stenosis area.  

ȼɔɝ. 4.   ȭɑɝɖɚəɞɜɌɝɞəɌɫ ȸȼ-ɌəɏɔɚɏɜɌɠɔɫ ɛɜɌ-

Ɏɚɕ ɛɚɣɑɣəɚɕ Ɍɜɞɑɜɔɔ. 

ȽɞɜɑɗɖɌ ɟɖɌɓɧɎɌɑɞ əɌ ɚɍɗɌɝɞɨ ɝɞɑəɚɓɌ. 

Fig. 4.  X-ray angiography of right renal artery.  

Arrows indicate on stenosis area.  
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ɣɔɘɚɏɚ ɝɞɑəɚɓɌ ɗɑɎɚɕ ɛɚɣɑɣəɚɕ Ɍɜɞɑɜɔɔ. 

Ȯ ɎɧɫɎɗɑəɔɔ ɐɚɛɚɗəɔɞɑɗɨəɧɡ ɝɞɎɚɗɚɎ ɛɚ-

ɣɑɣəɧɡ Ɍɜɞɑɜɔɕ ȸȼȬ ɛɜɑɎɚɝɡɚɐɔɞ ɝɑɗɑɖɞɔɎəɟɪ 

ɌəɏɔɚɏɜɌɠɔɪ (Ɏ 7-ɘɔ ɝɗɟɣɌɫɡ ɐɚɛɚɗəɔɞɑɗɨəɧɑ 

Ɍɜɞɑɜɔɔ ɛɚɣɑɖ əɑ ɎɔɓɟɌɗɔɓɔɜɚɎɌɗɔɝɨ əɌ ɜɑəɞɏɑ-

əɚɎɝɖɔɡ ɔɝɝɗɑɐɚɎɌəɔɫɡ). Ȼɜɔ ɩɞɚɘ ɎɑɝɨɘɌ ɝɟ-

ɥɑɝɞɎɑəəɚ, ɣɞɚ ɩɞɔ ɐɌəəɧɑ ɍɧɗɔ ɛɚɗɟɣɑəɧ ɍɑɓ 

ɔɚəɔɓɔɜɟɪɥɑɏɚ ɔɓɗɟɣɑəɔɫ ɔ ɍɑɓ ɎɎɑɐɑəɔɫ ɖɚə-

ɞɜɌɝɞəɧɡ ɛɜɑɛɌɜɌɞɚɎ. ȹɌ ɜɔɝɟəɖɌɡ 5, 6 ɛɜɔɎɑ-

ɐɑə ɛɜɔɘɑɜ ɝɜɌɎəɑəɔɫ ɐɎɟɡ ɘɑɞɚɐɚɎ ɐɔɌɏəɚ 

ɝɞɔɖɔ ɟ ɚɐəɚɏɚ ɔ ɞɚɏɚ ɒɑ ɛɌɢɔɑəɞɌ. ȹɌ 

ȸȼ-ɌəɏɔɚɏɜɌɠɔɣɑɝɖɔɡ ɔɓɚɍɜɌɒɑəɔɫɡ ɣɑɞɖɚ 

Ɏɔɐəɚ ɛɚ ɐɎɌ ɚɝəɚɎəɧɡ ɝɞɎɚɗɌ ɔ ɛɚ ɐɎɑ ɐɚɛɚɗ-

əɔɞɑɗɨəɧɡ ɎɑɞɎɔ ɛɚɣɑɣəɧɡ Ɍɜɞɑɜɔɕ, ɚɞɡɚɐɫɥɔɡ 

ɚɞ Ɍɚɜɞɧ (ɜɔɝ. 5). ȹɌ ɌəɏɔɚɏɜɌɠɔɔ ɐɚɛɚɗəɔɞɑɗɨ-

əɧɕ ɝɞɎɚɗ ɝɛɜɌɎɌ əɑ ɎɔɓɟɌɗɔɓɔɜɟɑɞɝɫ (ɜɔɝ. 6). 

Ȼɚɝɗɑ ɛɜɚɎɑɐɑəɔɫ ɝɜɌɎəɔɞɑɗɨəɚɏɚ ɌəɌɗɔɓɌ 

ȭɗɌəɐɌ-ȬɗɞɘɌəɌ ɚɖɌɓɌɗɚɝɨ, ɣɞɚ ȸȼȬ ɛɜɑɟɎɑɗɔ-

ɣɔɎɌɑɞ ɓəɌɣɑəɔɑ ɛɜɚɝɎɑɞɌ Ɍɜɞɑɜɔɔ əɌ 0,63 ɘɘ 

ɝɛɜɌɎɌ ɔ əɌ 0,9 ɘɘ ɝɗɑɎɌ ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɜɑəɞ-

ɏɑəɚɎɝɖɚɕ ɌəɏɔɚɏɜɌɠɔɑɕ (p<0,0001) (ɜɔɝ. 7, 8). 

Ⱥɍɝɟɒɐɑəɔɑ.  

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɘɑɞɚɐɧ ɝɚɛɚɝɞɌɎɔɘɧ, ɟ 

ɖɌɒɐɚɏɚ ɝɎɚɔ ɛɜɑɔɘɟɥɑɝɞɎɌ ɔ əɑɐɚɝɞɌɞɖɔ. ȰɌ-

ɒɑ ɑɝɗɔ ɛɜɔ ȸȼȬ ɍɟɐɑɞ əɌ 1 ɘɘ ɓɌɎɧɤɑəɌ ɞɚɗ-

ɥɔəɌ  ɝɞɎɚɗɌ  ɛɚɣɑɣəɚɕ  Ɍɜɞɑɜɔɔ,  ɝɞɑəɚɓ  ɔ  ɑɏɚ  

 

ȼɔɝ. 5 Ɍ (Fig. 5 Ɍ) 

 

ȼɔɝ. 5 ɍ (Fig. 5 b) 

 

ȼɔɝ. 5 Ɏ (Fig. 5 c ) 

ȼɔɝ. 5.      ȭɑɝɖɚəɞɜɌɝɞəɌɫ ȸȼ-ɌəɏɔɚɏɜɌɠɔɫ ɍɜɪɤəɚɕ Ɍɚɜɞɧ ɔ ɛɚɣɑɣəɧɡ Ɍɜɞɑɜɔɕ. 

Ɍ -  ɟɝɞɨɫ ɚɞɡɚɐɫɥɔɡ ɏɗɌɎəɧɡ ɛɚɣɑɣəɧɡ Ɍɜɞɑɜɔɕ, ɍ - ɐɚɛɚɗəɔɞɑɗɨəɧɡ ɎɑɞɎɑɕ ɝɛɜɌɎɌ, Ɏ ð ɐɚɛɚɗəɔɞɑɗɨəɧɡ Ɏɑɞ-

Ɏɑɕ ɝɗɑɎɌ (ɝɞɜɑɗɖɔ). 

Fig. 5.   Noncontrast time -of-flight MR-angiography of renal arteries.  

Arrows indicate main renal arteries ostia ð a, additional ostia on right ð b, on left ð c. 

 

ȼɔɝ. 6 Ɍ (Fig. 6 Ɍ) 

 

ȼɔɝ. 6 ɍ (Fig. 6 b) 

ȼɔɝ. 6.      ȼɑəɞɏɑəɚɎɝɖɌɫ ɌəɏɔɚɏɜɌɠɔɫ ɍɜɪɤəɚɕ Ɍɚɜɞɧ ɔ ɚɞɡɚɐɫɥɔɡ ɚɞ əɑɑ ɛɚɣɑɣəɧɡ Ɍɜɞɑɜɔɕ. 

Ɍ - ɚɐɔə ɝɞɎɚɗ ɛɜɌɎɚɕ ɛɚɣɑɣəɚɕ Ɍɜɞɑɜɔɔ (ɒɑɗɞɌɫ ɝɞɜɑɗɖɌ); ɍ - ɒɑɗɞɧɘɔ ɝɞɜɑɗɖɌɘɔ ɟɖɌɓɌəɧ ɐɎɌ ɝɞɎɚɗɌ ɗɑɎɧɡ 

ɛɚɣɑɣəɧɡ Ɍɜɞɑɜɔɕ.  

Fig. 6.   X-ray angiography abdominal aorta with renal arteries.  

Yellow arrows indic ate two renal arteries on left (b), one renal artery on right (a).  
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ɓəɌɣɔɘɚɝɞɨ ɍɟɐɟɞ ɝɚɚɞɎɑɞɝɞɎɚɎɌɞɨ ɐɌəəɧɘ, ɛɚ-

ɗɟɣɑəəɧɘ ɛɜɔ ɜɑəɞɏɑəɚɎɝɖɚɕ ɌəɏɔɚɏɜɌɠɔɔ. 

ȬəɌɗɚɏɔɣəɧɑ ɐɌəəɧɑ ɝɚ ɓəɌɣɔɘɚɕ ɖɚɜɜɑɗɫɢɔɑɕ 

ɓəɌɣɑəɔɕ ɛɚɗɟɣɑəəɧɡ ɛɜɔ ɜɑəɞɏɑəɚɎɝɖɚɕ Ɍə-

ɏɔɚɏɜɌɠɔɔ ɔ ȸȼȬ ɛɑɜɑɐ ɛɜɚɎɑɐɑəɔɑɘ ɜɑəɌɗɨəɚɕ 

ɐɑəɑɜɎɌɢɔɔ (ȼȰ) ɍɧɗɔ ɛɚɗɟɣɑəɧ ɟ ɏɜɟɛɛɧ ɛɌɢɔ-

ɑəɞɚɎ ɛɜɔ ɛɑɜɎɔɣəɚɘ ɚɞɍɚɜɑ ɛɌɢɔɑəɞɚɎ ɐɗɫ 

ɛɜɚɢɑɐɟɜɧ ȼȰ ɖɌɖ ɞɌɖɚɎɚɕ [8]. ȶɜɚɘɑ ɞɚɏɚ, ɛɜɔ 

ɜɑəɞɏɑəɚɎɝɖɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɘɧ ɛɚɗɟɣɔɘ ɔə-

ɠɚɜɘɌɢɔɪ ɗɔɤɨ ɚɍ ɌəɌɞɚɘɔɔ Ɍɜɞɑɜɔɕ. ȸȼ-

ɌəɏɔɚɏɜɌɠɔɫ ɒɑ ɛɚɓɎɚɗɫɑɞ ɔɓɟɣɔɞɨ ɝɞɑəɖɔ Ɍɜ-

ɞɑɜɔɕ, ɔɡ ɛɌɞɚɗɚɏɔɣɑɝɖɔɑ ɔɓɘɑəɑəɔɫ, ɟɞɚɗɥɑ-

əɔɫ, ɚɍɜɌɓɚɎɌəɔɑ Ɍɞɑɜɚɝɖɗɑɜɚɞɔɣɑɝɖɔɡ ɍɗɫɤɑɖ 

əɌ Ɏɝɑɡ ɝɞɌɐɔɫɡ, ɎɚɝɛɌɗɔɞɑɗɨəɧɡ ɔ ɐɜɟɏɔɡ ɛɜɚ-

ɢɑɝɝɚɎ. Ȼɜɔ ɛɜɔɘɑəɑəɔɔ ɖɚəɞɜɌɝɞəɧɡ ɛɜɑɛɌɜɌ-

ɞɚɎ ɘɧ ɘɚɒɑɘ ɛɚɗɟɣɔɞɨ ɍɚɗɑɑ ɔɝɣɑɜɛɧɎɌɪɥɔɑ 

ɐɌəəɧɑ. Ȼɜɔɘɑəɑəɔɑ ɌəɏɔɚɏɜɌɠɔɣɑɝɖɔɡ ɘɑɞɚ-

ɐɔɖ Ɏ ɖɌɣɑɝɞɎɑ ɐɚɛɚɗəɔɞɑɗɨəɧɡ ɔɝɝɗɑɐɚɎɌəɔɕ ɖ 

ɜɟɞɔəəɚɕ ȸȼȾ Ɏ ɖɗɔəɔɣɑɝɖɚɕ ɛɜɌɖɞɔɖɑ ɓəɌɣɔ-

ɞɑɗɨəɚ ɜɌɝɤɔɜɫɑɞ Ɏɚɓɘɚɒəɚɝɞɔ ɐɔɌɏəɚɝɞɔɖɔ, 

əɑ ɛɜɔɍɑɏɌɫ ɖ ɝɗɚɒəɧɘ ɔəɎɌɓɔɎəɧɘ ɔɝɝɗɑɐɚ-

ɎɌəɔɫɘ [10], əɚ ɞɌɖɒɑ ɜɌɝɤɔɜɫɑɞ Ɏɚɓɘɚɒəɚɝɞɔ 

ɐɗɫ əɌɟɣəɧɡ ɔɝɝɗɑɐɚɎɌəɔɕ.  

Ȯ ɜɌɍɚɞɑ ȰɌɎɗɑɞɚɎɌ ȼ.ȯ. ɔ ȽɌɕɠɟɗɔəɚɕ 

ɉ.ȴ. ɝɜɌɎəɔɎɌɗɌɝɨ ɎɔɓɟɌɗɔɓɌɢɔɫ ɎɔɝɢɑɜɌɗɨəɧɡ 

ɎɑɞɎɑɕ Ɍɚɜɞɧ ɘɑɞɚɐɌɘɔ ȸȽȶȾ ɔ ȸȼȬ ɝ ɚɍɧɣəɚɕ 

ɔəɎɌɓɔɎəɚɕ ɌəɏɔɚɏɜɌɠɔɑɕ. ȭɧɗɚ ɚɛɜɑɐɑɗɑəɚ, 

ɣɞɚ ɞɚɘɚɏɜɌɠɔɣɑɝɖɔɑ ɘɑɞɚɐɧ ɎɔɓɟɌɗɔɓɔɜɟɪɞ 

ɎɔɝɢɑɜɌɗɨəɧɑ ɎɑɞɎɔ ɍɜɪɤəɚɕ Ɍɚɜɞɧ ɐɚ ɎɑɞɎɑɕ 

3-4 ɛɚɜɫɐɖɌ Ɏ ɛɚɗəɚɘ ɚɍɦɑɘɑ ɔ əɑ ɟɝɞɟɛɌɪɞ ɛɚ 

ɖɌɣɑɝɞɎɟ ɎɔɓɟɌɗɔɓɌɢɔɔ ɝɚɝɟɐɔɝɞɚɏɚ ɜɟɝɗɌ ɝɑ-

ɗɑɖɞɔɎəɚɕ ɌəɏɔɚɏɜɌɠɔɔ. ȶɜɚɘɑ ɞɚɏɚ, Ɏɚɓɘɚɒ-

əɚɝɞɨ ɛɚɝɞɜɚɑəɔɫ 3D-ɜɑɖɚəɝɞɜɟɖɢɔɕ ɛɚɓɎɚɗɫɑɞ 

ɡɔɜɟɜɏɟ ɛɗɌəɔɜɚɎɌɞɨ ɚɍɦɑɘ ɔ Ɏɔɐ ɚɛɑɜɌɞɔɎəɚɏɚ 

ɎɘɑɤɌɞɑɗɨɝɞɎɌ, ɛɜɚɎɚɐɔɞɨ ɌəɌɗɔɓ ɝɚɝɞɚɫəɔɫ 

ɚɖɜɟɒɌɪɥɔɡ ɚɜɏɌəɚɎ ɔ ɞɖɌəɑɕ [11], ɣɞɚ ɞɌɖɞɔ-

ɣɑɝɖɔ ɎɌɒəɚ ɐɗɫ ɩəɐɚɎɌɝɖɟɗɫɜəɧɡ ɡɔɜɟɜɏɚɎ 

ɛɑɜɑɐ ȼȰ [12]. Ȯ ɝɎɚɪ ɚɣɑɜɑɐɨ ɐɚɝɞɟɛəɚɝɞɨ ɘɑ-

ɞɚɐɔɖ, ɎɧɝɚɖɌɫ ɝɖɚɜɚɝɞɨ ɔɝɝɗɑɐɚɎɌəɔɕ ɔ ɚɞɝɟɞ-

ɝɞɎɔɑ ɗɟɣɑɎɚɕ əɌɏɜɟɓɖɔ ɛɜɔ ȸȼȬ ɫɎɗɫɪɞɝɫ Ɏɑ-

ɝɚɘɧɘɔ ɛɜɑɔɘɟɥɑɝɞɎɌɘɔ. Ȯ ɜɌɍɚɞɑ ȰɌɎɧɐɑəɖɚ 

ȴ.Ƚ. ɔ ɝɚɌɎ. ɛɜɑɐɝɞɌɎɗɑəɧ ɐɌəəɧɑ ɝɜɌɎəɑəɔɫ 

ȶȾȬ, ȸȼȬ ɔ ɐɔɏɔɞɌɗɨəɚɕ ɝɟɍɞɜɌɖɢɔɚəəɚɕ Ɍə-

ɏɔɚɏɜɌɠɔɔ (ȰȽȬ) Ɏ ɎɧɫɎɗɑəɔɔ ɝɞɑəɚɓɚɎ Ɏəɟɞ-

ɜɑəəɑɕ ɝɚəəɚɕ Ɍɜɞɑɜɔɔ. ȭɧɗɌ ɎɧɫɎɗɑəɌ ɞɑɝəɌɫ 

ɖɚɜɜɑɗɫɢɔɫ ɘɑɒɐɟ ɘɑɞɚɐɔɖɌɘɔ, ɝɎɔɐɑɞɑɗɨɝɞɎɟ-

ɪɥɌɫ ɚ Ɏɧɝɚɖɚɕ ɐɚɝɞɚɎɑɜəɚɝɞɔ ɛɚɗɟɣɌɑɘɧɡ 

ɐɌəəɧɡ. Ȼɚɩɞɚɘɟ ȶȾȬ ɔ ȸȼȬ ɍɑɓ ɖɚəɞɜɌɝɞəɚɏɚ 

ɟɝɔɗɑəɔɫ ɘɚɏɟɞ ɍɧɞɨ ɤɔɜɚɖɚ ɔɝɛɚɗɨɓɚɎɌəɧ ɐɗɫ 

ɌɐɑɖɎɌɞəɚɕ ɚɢɑəɖɔ ɝɞɑəɚɓɌ ɔ ɛɜɑɐɝɞɌɎɗɫɪɞ ɝɚ-

ɍɚɕ ɖɚɜɜɑɖɞəɟɪ ɌɗɨɞɑɜəɌɞɔɎɟ ȰȽȬ [13]. Ȯ ɜɌɍɚ-

ɞɑ ȬɗɔɑɎɌ ȸ.Ȭ. ɔ ɝɚɌɎɞ. ɌəɌɗɔɓɔɜɚɎɌɗɔɝɨ Ɏɚɓ-

 

ȼɔɝ. 7 (Fig. 7) 

 

ȼɔɝ. 8 (Fig. 8) 

ȼɔɝ. 7.  ȯɜɌɠɔɖ. 

ȬəɌɗɔɓ ȭɗɌəɐɌ-ȬɗɞɘɌəɌ. ȽɚɛɚɝɞɌɎɗɑəɔɑ ɘɑɞɚɐɚɎ 

ɜɑəɞɏɑəɚɎɝɖɚɕ ɌəɏɔɚɏɜɌɠɔɔ ɔ ȸȼ-ɌəɏɔɚɏɜɌɠɔɔ Ɏ 

ɔɓɘɑɜɑəɔɔ ɐɔɌɘɑɞɜɌ ɛɜɌɎɚɕ ɛɚɣɑɣəɚɕ Ɍɜɞɑɜɔɔ. ȹɑ-

ɛɜɑɜɧɎəɧɑ ɏɚɜɔɓɚəɞɌɗɨəɧɑ ɗɔəɔɔ ɚɍɚɓəɌɣɌɪɞ ɝɜɑɐ-

əɑɑ ɝɘɑɥɑəɔɑ; ɛɟəɖɞɔɜəɧɑ ɏɚɜɔɓɚəɞɌɗɨəɧɑ ɗɔəɔɔ 

ɚɍɚɓəɌɣɌɪɞ Ñ 95% ɛɜɑɐɑɗɚɎ ɝɚɏɗɌɝɔɫ. 

Fig. 7.  Diagram.  

Bland -Altman analysis is shown. Agreement between X -

ray angiography and MR -angiography for measurement 

of right renal artery diameter. Continuous horizontal 

lines denote mean bias; dashed horizontal lines denote 

Ñ95% limits of agreement.  

ȼɔɝ. 8.  ȯɜɌɠɔɖ. 

ȬəɌɗɔɓ ȭɗɌəɐɌ-ȬɗɞɘɌəɌ. ȽɚɛɚɝɞɌɎɗɑəɔɑ ɘɑɞɚɐɚɎ 

ɜɑəɞɏɑəɚɎɝɖɚɕ ɌəɏɔɚɏɜɌɠɔɔ ɔ ȸȼ-ɌəɏɔɚɏɜɌɠɔɔ Ɏ 

ɔɓɘɑɜɑəɔɔ ɐɔɌɘɑɞɜɌ ɗɑɎɚɕ ɛɚɣɑɣəɚɕ Ɍɜɞɑɜɔɔ. ȹɑ-

ɛɜɑɜɧɎəɧɑ ɏɚɜɔɓɚəɞɌɗɨəɧɑ ɗɔəɔɔ ɚɍɚɓəɌɣɌɪɞ ɝɜɑɐ-

əɑɑ ɝɘɑɥɑəɔɑ; ɛɟəɖɞɔɜəɧɑ ɏɚɜɔɓɚəɞɌɗɨəɧɑ ɗɔəɔɔ 

ɚɍɚɓəɌɣɌɪɞ Ñ 95% ɛɜɑɐɑɗɚɎ ɝɚɏɗɌɝɔɫ. 

Fig. 8.  Diagram . 

Bland -Altman analysis is shown. Agreement between X -

ray angiography and MR -angiography for measurement 

of left renal artery diameter. Continuous horizontal 

lines denote mean bias; dashed horizonta l lines denote 

Ñ95% limits of agreement. 
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ɘɚɒəɚɝɞɔ ȸȼȬ Ɏ ɐɔɌɏəɚɝɞɔɖɑ Ɍɞɑɜɚɝɖɗɑɜɚɞɔɣɑ-

ɝɖɔɡ ɛɚɜɌɒɑəɔɕ. Ȯ ɝɜɌɎəɑəɔɔ ɝ çɓɚɗɚɞɧɘè 

ɝɞɌəɐɌɜɞɚɘ ð ɜɑəɞɏɑəɚɖɚəɞɜɌɝɞəɚɕ ɌəɏɔɚɏɜɌ-

ɠɔɑɕ, ȸȼȬ əɑɔəɎɌɓɔɎəɧɕ ɚɛɑɜɌɞɚɜ əɑɓɌɎɔɝɔ-

ɘɧɕ ɘɑɞɚɐ, ɛɚɓɎɚɗɫɪɥɔɕ ɌɘɍɟɗɌɞɚɜəɚ ɚɢɑəɔ-

ɎɌɞɨ ɝɚɝɟɐɧ, ɝɞɜɚɔɞɨ 3D-ɘɚɐɑɗɔ ɔ ɚɐəɚɎɜɑɘɑə-

əɚ ɚɢɑəɔɎɌɞɨ ɝɚɝɞɚɫəɔɑ ɖɜɚɎɚɝəɌɍɒɌɑɘɧɡ ɚɜ-

ɏɌəɚɎ [14]. Ȯ.ȶ. ȽɟɡɚɎ ɔ ɝɚɌɎɞ. ɓɌɖɗɪɣɔɗɔ, ɣɞɚ 

ɝɌɘɧɑ ɐɚɝɞɚɎɑɜəɧɑ ɝɎɑɐɑəɔɫ ɚɖɌɓɧɎɌɑɞɝɫ Ɏɚɓ-

ɘɚɒəɧɘ ɝɚɍɜɌɞɨ, ɛɜɔɘɑəɫɫ ɌəɏɔɚɏɜɌɠɔɣɑɝɖɔɑ 

(ɛɜɫɘɌɫ, ȶȾ- ɔ ȸȼ-ɌəɏɔɚɏɜɌɠɔɫ) ɔɝɝɗɑɐɚɎɌəɔɫ. 

Ⱦɚɗɨɖɚ ɔɝɛɚɗɨɓɟɫ ɔɡ, ɘɚɒəɚ Ɏɧɛɚɗəɔɞɨ əɌɐɗɑ-

ɒɌɥɔɕ ɝɞɌəɐɌɜɞ ɚɍɝɗɑɐɚɎɌəɔɫ ɛɜɔ ɛɌɞɚɗɚɏɔɔ 

Ɍɚɜɞɧ ɔ ɛɑɜɔɠɑɜɔɣɑɝɖɔɡ Ɍɜɞɑɜɔɕ [15]. ȴɓɎɑɝɞ-

əɧ ɡɔɜɟɜɏɔɣɑɝɖɔɑ ɘɑɞɚɐɔɖɔ, ɖɚɞɚɜɧɑ ɛɗɌəɔɜɟ-

ɪɞ ɚɛɑɜɌɞɔɎəɚɑ ɎɘɑɤɌɞɑɗɨɝɞɎɚ əɌ ɚɝəɚɎɑ ɐɌə-

əɧɡ ȸȼ-ɌəɏɔɚɏɜɌɠɔɔ [16].  

ȻɜɑɐɝɞɌɎɗɑəəɧɑ ɜɑɓɟɗɨɞɌɞɧ ɛɚɓɎɚɗɫɪɞ Ɏ 

ɚɍɫɓɌɞɑɗɨəɚɘ ɛɚɜɫɐɖɑ ɜɑɖɚɘɑəɐɚɎɌɞɨ ɔɝɛɚɗɨɓɚ-

ɎɌəɔɑ ȸȼȬ ɛɑɜɑɐ ɛɜɚɎɑɐɑəɔɑɘ ȼȰ ɝɔɘɛɌɞɔɣɑ-

ɝɖɔɡ ɝɛɗɑɞɑəɔɕ ɛɚɣɑɣəɧɡ Ɍɜɞɑɜɔɕ, ɛɚɝɖɚɗɨɖɟ Ɏ 

ɩɞɚɘ ɝɗɟɣɌɑ ɞɚɛɔɣɑɝɖɚɑ ɜɌɝɛɚɗɚɒɑəɔɑ ɔ Ɍɜɡɔ-

ɞɑɖɞɚəɔɖɌ ɛɚɣɑɣəɧɡ Ɍɜɞɑɜɔɕ ɝɞɌəɚɎɫɞɝɫ ɝɚ-

Ɏɑɜɤɑəəɚ ɚɣɑɎɔɐəɧɘɔ ɐɗɫ ɜɑəɞɏɑə-

ɌəɏɔɚɡɔɜɟɜɏɌ. Ȼɜɔ ɩɞɚɘ əɑɚɍɡɚɐɔɘɚ ɔɘɑɞɨ Ɏ 

Ɏɔɐɟ, ɣɞɚ ȸȼȬ ɔɘɑɑɞ ɞɑəɐɑəɢɔɪ ɖ əɑɖɚɞɚɜɚɘɟ 

ɓɌɎɧɤɑəɔɪ ɐɔɌɘɑɞɜɌ ɛɚɝɎɑɞɌ ɛɚɣɑɣəɧɡ Ɍɜɞɑ-

ɜɔɕ. 

ȮɧɎɚɐɧ/ɓɌɖɗɪɣɑəɔɑ.  

ȸȼ-ɌəɏɔɚɏɜɌɠɔɫ ɛɜɔ əɑɔəɎɌɓɔɎəɚɝɞɔ, ɚɞ-

ɝɟɞɝɞɎɔɔ ɗɟɣɑɎɚɕ əɌɏɜɟɓɖɔ əɌ ɛɌɢɔɑəɞɌ, Ɏɧɝɚ-

ɖɚɕ ɜɌɓɜɑɤɌɪɥɑɕ ɝɛɚɝɚɍəɚɝɞɔ ɔ ɚɞɝɟɞɝɞɎɔɔ 

ɩɠɠɑɖɞɌ ɝɟɘɘɌɢɔɔ ɔɓɚɍɜɌɒɑəɔɫ ɛɚɓɎɚɗɫɑɞ ɛɚ-

ɗɟɣɔɞɨ ɔɝɣɑɜɛɧɎɌɪɥɟɪ ɔəɠɚɜɘɌɢɔɪ ɚ ɝɚɝɞɚɫ-

əɔɔ ɛɚɣɑɣəɧɡ Ɍɜɞɑɜɔɕ, Ɏ ɣɌɝɞəɚɝɞɔ ɔɡ ɝɞɑəɚɖ, 

ɔ ɚ ɜɌɓɘɑɜɌɡ ɛɜɚɝɎɑɞɌ ɝɚɝɟɐɌ ɐɗɫ ɌɐɑɖɎɌɞəɚɏɚ 

ɛɜɚɎɑɐɑəɔɫ ɛɜɔɢɑɗɨəɚɕ ɜɑəɞɏɑəɚɎɝɖɚɕ Ɍəɏɔɚ-

ɏɜɌɠɔɔ ɔ ɛɜɚɢɑɐɟɜɧ ȼȰ. ȹɑɚɍɡɚɐɔɘɚ Ɏɧɛɚɗəɑ-

əɔɑ ɛɜɑɐɚɛɑɜɌɢɔɚəəɚɕ ȸȼ-ɌəɏɔɚɏɜɌɠɔɔ ɛɚɣɑɣ-

əɧɡ Ɍɜɞɑɜɔɕ ɟ Ɏɝɑɡ ɛɌɢɔɑəɞɚɎ, əɌɛɜɌɎɗɫɑɘɧɡ 

ɐɗɫ ɛɜɚɢɑɐɟɜɧ ɜɌɐɔɚɣɌɝɞɚɞəɚɕ ɐɑɝɞɜɟɖɢɔɔ 

ɝɔɘɛɌɞɔɣɑɝɖɔɡ ɝɛɗɑɞɑəɔɕ ɛɚɣɑɣəɧɡ Ɍɜɞɑɜɔɕ 

ɛɜɔ ɜɑɓɔɝɞɑəɞəɚɕ Ȭȯ.   

ȴɝɞɚɣəɔɖ ɠɔəɌəɝɔɜɚɎɌəɔɫ ɔ  ɖɚəɠɗɔɖɞ 

ɔəɞɑɜɑɝɚɎ. 

ȬɎɞɚɜɧ ɐɌəəɚɕ ɝɞɌɞɨɔ ɛɚɐɞɎɑɜɐɔɗɔ ɚɞɝɟɞ-

ɝɞɎɔɑ ɠɔəɌəɝɚɎɚɕ ɛɚɐɐɑɜɒɖɔ ɔɝɝɗɑɐɚɎɌəɔɫ ɔ 

ɖɚəɠɗɔɖɞɌ ɔəɞɑɜɑɝɚɎ, ɚ ɖɚɞɚɜɧɡ əɑɚɍɡɚɐɔɘɚ 

ɝɚɚɍɥɔɞɨ.
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ɢɔəɝɖɔɑ ɞɑɡəɚɗɚɏɔɔ Ɏ ɛɜɚɠɔɗɌɖɞɔɖɑ, ɐɔɌɏəɚɝɞɔɖɑ ɔ ɗɑɣɑ-

əɔɔ ɝɑɜɐɑɣəɚ-ɝɚɝɟɐɔɝɞɧɡ ɓɌɍɚɗɑɎɌəɔɕ. ȸɑɞɚɐɔɣɑɝɖɔɑ ɜɑɖɚ-

ɘɑəɐɌɢɔɔè. Ⱦɚɘɝɖ, ȴɓɐɌɞɑɗɨɝɞɎɚ: ȹȴȴ ɖɌɜɐɔɚɗɚɏɔɔ, Ⱦɚɘ-

ɝɖɔɕ ȹȴȸɂ, 2018. 324 ɝ.. 
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ȽȴȽȾȱȸɇ Ȼȼȴ ȻȷȬȹȴȼȺȮȬȹȴȴ ɁȴȼȿȼȯȴɃȱȽȶȺȯȺ ȷȱɃȱȹȴɋ ȭȺȷɈȹɇɁ 

ȹȱɀȼȺȷȴȾȴȬȳȺȸ  

 

ȻɑɝɑɏɚɎ Ƚ.Ȯ., ȼɟɐɑəɖɚ Ȯ.ȴ., ȽɌɑəɖɚ Ȯ.Ƚ.,  

ȬɗɑɖɝɌəɐɜɚɎɌ ȶ.Ȭ., ȽɑɜɚɎɌ ȹ.Ƚ., ȶɌɛɌəɌɐɓɑ ȷ.ȭ. 

 
Ɍɘɚɕ ɝɗɚɒəɚɕ ɠɚɜɘɚɕ ɛɜɚɫɎɗɑəɔɫ ɘɚɣɑɖɌɘɑəəɚɕ ɍɚɗɑɓəɔ ɫɎɗɫɑɞɝɫ ɖɚɜɌɗɗɚ-

Ɏɔɐəɧɕ əɑɠɜɚɗɔɞɔɌɓ (ȶȹ). Ȯɧɍɚɜ ɝɛɚɝɚɍɌ ɡɔɜɟɜɏɔɔ ȶȹ ɫɎɗɫɪɞɝɫ ɝɌɘɧɘ ɐɔɝ-

ɖɟɞɌɍɑɗɨəɧɘ ɔ ɛɜɚɞɔɎɚɜɑɣɔɎɧɘ Ɏɚɛɜɚɝɚɘ. ȹɑɝɘɚɞɜɫ əɌ əɌɔɍɚɗɑɑ ɣɌɝɞɚ 

ɎɝɞɜɑɣɌɪɥɔɕɝɫ ɞɔɛ əɚɜɘɌɗɨəɚ ɜɌɓɎɔɞɚɕ ɛɚɣɖɔ (50-70% ɝɗɟɣɌɑɎ), əɑɚɍɡɚɐɔɘɚ 

ɛɚɘəɔɞɨ ɚɍ ɌɗɨɞɑɜəɌɞɔɎəɧɡ ɎɌɜɔɌəɞɌɡ ɝɞɜɚɑəɔɫ ɣɌɤɑɣəɚ-ɗɚɡɌəɚɣəɚɕ ɝɔɝɞɑɘɧ (ɃȷȽ), 

ɌəɏɔɚɌɜɡɔɞɑɖɞɚəɔɖɔ ɔ ɌəɚɘɌɗɔɕ ɜɌɓɎɔɞɔɫ ɛɚɣɑɖ. ȻɚɫɎɗɑəɔɑ ɎɧɝɚɖɚɔəɠɚɜɘɌɞɔɎəɧɡ 

ɞɑɡəɚɗɚɏɔɕ ɐɔɌɏəɚɝɞɔɖɔ ɔ ɝɚɎɑɜɤɑəɝɞɎɚɎɌəɔɑ ɘɑɞɚɐɚɎ ɗɑɣɑəɔɫ ȶȹ ɐɔɖɞɟɪɞ ɜɚɝɞ ɔəɞɑ-

ɜɑɝɌ ɖ ɔɓɟɣɑəɔɪ ɔəɐɔɎɔɐɟɌɗɨəɚɕ ɌəɌɞɚɘɔɔ ɛɚɣɖɔ ɔ ɛɌɞɚɗɚɏɔɣɑɝɖɚɏɚ ɛɜɚɢɑɝɝɌ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. ȻɜɚɎɑɐɑə ɌəɌɗɔɓ Ɏɗɔɫəɔɫ ɠɚɜɘɧ ɃȷȽ, ɞɔɛɌ ɜɚɞɌɢɔɔ ɣɌ-

ɤɑɣɑɖ ɔ ɝɞɌɐɔɔ ȶȹ əɌ ɜɑɓɟɗɨɞɌɞɧ ɗɑɣɑəɔɫ. ȭɧɗɚ ɚɍɝɗɑɐɚɎɌəɚ ɔ ɛɜɚɗɑɣɑəɚ 143 ɛɌɢɔɑəɞɌ 

ɝ ȶ2-ȶ4 ɠɚɜɘɌɘɔ ȶȹ. Ȯ ɖɌɣɑɝɞɎɑ ɘɚəɚɞɑɜɌɛɔɔ ɣɜɑɝɖɚɒəɌɫ əɑɠɜɚɗɔɞɚɞɜɔɛɝɔɫ (ɃȹȷȾ) 

ɎɧɛɚɗəɑəɌ 118 ɛɌɢɔɑəɞɌɘ, ɖɚɘɍɔəɔɜɚɎɌəəɚɑ ɗɑɣɑəɔɑ ɛɚɞɜɑɍɚɎɌɗɚɝɨ 25 ɛɌɢɔɑəɞɌɘ. Ȱɗɫ 

ɜɌɓɐɑɗɑəɔɫ ɛɌɢɔɑəɞɚɎ Ɏəɟɞɜɔ ɏɜɟɛɛɧ ɛɚ ɝɞɌɐɔɔ ȶȹ ɔɝɛɚɗɨɓɚɎɌɗɌɝɨ ɖɗɌɝɝɔɠɔɖɌɢɔɫ, 

ɛɜɑɐɗɚɒɑəəɌɫ Ȭ.ȯ. ȸɌɜɞɚɎɧɘ (ȶ1, ȶ2, ȶ3, ȶ4). ȺɢɑəɖɌ ɞɔɛɌ ɝɞɜɚɑəɔɫ ɃȷȽ ɛɜɚɎɚɐɔɗɌɝɨ 

ɝɚɏɗɌɝəɚ ɖɗɌɝɝɔɠɔɖɌɢɔɔ ɛɜɑɐɗɚɒɑəəɚɕ F. Sampaio (AI, AII, BI ɔ BII ɞɔɛɧ). ȮɌɜɔɌəɞɧ 

ɜɚɞɌɢɔɔ ɣɌɤɑɣɑɖ ɜɌɝɛɜɑɐɑɗɑəɧ ɛɚ ɛɜɔəɌɐɗɑɒəɚɝɞɔ ɖ ȭɜɚɐɑɗɑɎɝɖɚɘɟ (Br.) ɔɗɔ Ɂɚɐɝɚ-

əɚɎɝɖɚɘɟ (ȹ.) ɞɔɛɌɘ. Ȯ ɜɑɓɟɗɨɞɌɞɑ ɚɍɝɗɑɐɚɎɌəɔɫ ɟɝɞɌəɚɎɗɑəɚ, ɣɞɚ ɔɓ 143 ɍɚɗɨəɧɡ ɎɧɫɎ-

ɗɑə ȶ2 ð 47, ȶ3 - 49, ȶ4 - 47 ɛɌɢɔɑəɞɚɎ. ȭɜɚɐɑɗɑɎɝɖɔɕ ɞɔɛ ɜɚɞɌɢɔɔ ɣɌɤɑɣɑɖ ɚɞɘɑɣɑə ɟ 

33 ɛɌɢɔɑəɞɚɎ ɝ ɠɚɜɘɚɕ ɝɞɜɚɑəɔɫ ɃȷȽ AI, AII-11, BI -16, BII -14 ɝɚɚɞɎɑɞɝɞɎɑəəɚ. ȿ ɛɌɢɔ-

ɑəɞɚɎ ɝ ɁɚɐɝɚəɚɎɝɖɔɘ ɞɔɛɚɘ ɜɚɞɌɢɔɔ ɣɌɤɑɣɑɖ ɚɞɘɑɣɑəɌ ɝɗɑɐɟɪɥɌɫ ɎɝɞɜɑɣɌɑɘɚɝɞɨ 

ɠɚɜɘ ɝɞɜɚɑəɔɫ ɃȷȽ ð AI-26, AII -14, BI -17, BII -12.  

ȼɑɓɟɗɨɞɌɞɧ. ȺɍɥɌɫ ɩɠɠɑɖɞɔɎəɚɝɞɨ ɗɑɣɑəɔɫ ȶ2-ȶ4 ɠɚɜɘ ȶȹ ɝɚɝɞɌɎɗɫɑɞ 96,5%. 

ɉɠɠɑɖɞɔɎəɚɝɞɨ ɃȹȷȾ ɘɚəɚɞɑɜɌɛɔɔ ɝɚɝɞɌɎɗɫɑɞ 82,52%. Ȯ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɞɔɛɌ ɜɚɞɌɢɔɔ 

ɣɌɤɑɣɑɖ ɚɞɘɑɣɑəɌ ɛɚɗəɌɫ ɩɗɔɘɔəɌɢɔɫ ɃȷȽ ɛɜɔ ɛɜɚɎɑɐɑəɔɔ ɃȹȷȾ ɘɚəɚɞɑɜɌɛɔɔ 78,3% ɟ 

ɛɌɢɔɑəɞɚɎ ɝ ȭɜɚɐɑɗɑɎɝɖɔɘ ɔ 86,9% ɟ ɛɌɢɔɑəɞɚɎ ɝ ɁɚɐɝɚəɚɎɝɖɔɘ ɞɔɛɌɘɔ. ȹɌɔɍɚɗɨɤɑɕ 

ɝɞɑɛɑəɨɪ ɩɗɔɘɔəɌɢɔɔ ɛɜɔ ɔɝɛɚɗɨɓɚɎɌəɔɔ ɃȹȷȾ ɘɚəɚɞɑɜɌɛɔɔ ɚɍɗɌɐɌɑɞ AI ɠɚɜɘɌ ɃȷȽ 

(94,92%). ȹɌɔɡɟɐɤɔɘɔ Ɏ ɚɞəɚɤɑəɔɔ ɛɜɚɏəɚɓɌ ɩɗɔɘɔəɌɢɔɔ ɚɖɌɓɌɗɔɝɨ AII ɔ BII ɠɚɜɘɧ 

ɃȷȽ - 64% ɔ 73,08% ɝɗɟɣɌɫ ɝɚɚɞɎɑɞɝɞɎɑəəɚ. 

ȮɧɎɚɐɧ. ȳɌɗɚɏɚɘ ɟɝɛɑɡɌ ɗɑɣɑəɔɫ ȶȹ ɫɎɗɫɑɞɝɫ ɐɑɞɌɗɨəɚɑ ɛɚəɔɘɌəɔɑ ɎɌɜɔɌəɞɚɎ 

ɝɞɜɚɑəɔɫ ɃȷȽ ɝ ɛɜɔɘɑəɑəɔɑɘ ɝɚɎɜɑɘɑəəɧɡ Ɏɧɝɚɖɚɞɑɡəɚɗɚɏɔɣɑɝɖɔɡ ɘɑɞɚɐɚɎ ɐɔɌɏəɚɝɞɔ-

ɖɔ. 

ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɘɚɣɑɖɌɘɑəəɌɫ ɍɚɗɑɓəɨ, ɖɚɜɌɗɗɚɎɔɐəɧɕ əɑɠɜɚɗɔɞɔɌɓ, ɝɞɜɚɑəɔɑ 

ɣɌɤɑɣəɚ-ɗɚɡɌəɚɣəɚɕ ɝɔɝɞɑɘɧ, ɣɜɑɝɖɚɒəɌɫ əɑɠɜɚɗɔɞɚɞɜɔɛɝɔɫ, ɖɚɘɍɔəɔɜɚɎɌəəɚɑ ɗɑɣɑ-

əɔɑ, ɘɟɗɨɞɔɝɛɔɜɌɗɨəɌɫ ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ. 
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MODERN RADIOLOGY DIAGNOSTICS OF CUP-PELVIC SYSTEM WITHIN SURGICAL 

TREATMENT PLANNING IN PATIENTS WITH NEPHROLITHIASIS 

 

Pesegov S.V., Rudenko V.I., Sayenko V.S.,  

Aleksandrova K.A., Serov a N.S., Kapanadze L.B.   
 

he most complex form of urolithiasis is coral nephrolithiasis (CN). The choice of 

surgical method of CN is one of the most controversial issue. Despite the most 

common type of normally developed kidney (50 -70% of cases), it is n ecessary to r e-

member about alternative versions of the structure of the cup -pelvic system (CPS), angioa r-

chitectonics and anomalies of kidney development. The emergence of highly informative d i-

agnostic technologies and improved methods of treatment of CN di ctate the growth of inte r-

est in the study of the individual anatomy of the kidney and the pathological process.  

Materials and methods.  The analysis of the influence of the form of CPL, the type of 

rotation of the cups and the stage of CN on the results of treatment. 143 patients with K2 -

K4 forms of CN were examined and treated. As monotherapy, percutaneous nephrolithotri p-

sy was performed in 118 patients, combined treatment was required in 25 patients. The 

classification proposed by A. G. Martov (K1, K2, K3,  K4) was used to separate patients wit h-

in the group according to the stage of CN. Assessment of the type of structure of the CPS 

was carried out according to the classification proposed by F. Sampaio (AI, AII, BI and BII 

types). Options of rotation of the cups is distributed as belonging to Podlewska (Br.) or Ho d-

son (N.) types. The survey found that of the 143 patients revealed K2 ð 47, Q3 - 49, Q4 - 47 

patients. Brodel's type of rotation of the cups was observed in 33 patients with the form of 

the structur e of the CPS AI, AII -11, BI -16, BII -14, respectively. In patients with Chodanow s-

ki type of rotation of the cups is marked with the following occurrence of the forms of stru c-

tures of CHLS ð AI-26, II -14, BI -17, BII -12.  

Results.  The overall effectiveness of treatment of K2 -K4 forms of KN is 96.5%. The e f-

fectiveness of percutaneous nephrolithotripsy monotherapy is 82.52%. Depending on the 

type of rotation of the cups is marked complete elimination of CPS when performing perc u-

taneous nephrolithotripsy monothera py 78.3% of patients with Podlewski and 86.9% of p a-

tients with Chodanowski types. The highest degree of elimination when using percutaneous 

nephrolithotripsy monotherapy has AI form of CPS (94.92%). The worst in relation to the 

prediction of elimination we re AII and BII forms of CPS -64% and 73.08% of cases, respe c-

tively.  

Conclusion.  The key to the success of CN treatment is a detailed understanding of 

the variants of the structure of the CPS with the use of modern high -tech diagnostic met h-

ods.  

  

 Keywords: urolithiasis, coral nephrolithiasis, structure of the cup -pelvic system, pe r-

cutaneous nephrolithotripsy, combined treatment, multispiral computed tomography . 
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ɣɔɝɗɟ əɌɔɍɚɗɑɑ ɌɖɞɟɌɗɨəɧɡ ɔ ɜɌɝɛɜɚ-

ɝɞɜɌəɑəəɧɡ ɡɔɜɟɜɏɔɣɑɝɖɔɡ ɟɜɚɗɚɏɔ-

ɣɑɝɖɔɡ ɛɌɞɚɗɚɏɔɕ ɚɞəɚɝɔɞɝɫ ɘɚɣɑɖɌ-

ɘɑəəɌɫ ɍɚɗɑɓəɨ. Ⱥɝɚɍɚɏɚ ɎəɔɘɌəɔɫ Ɏ 

ɝɚɝɞɌɎɗɑəɔɔ ɌɗɏɚɜɔɞɘɌ, ɎɧɍɚɜɌ ɞɌɖ-

ɞɔɖɔ ɗɑɣɑəɔɫ ɔ ɞɑɡəɔɣɑɝɖɚɏɚ ɚɝɟɥɑɝɞɎɗɑəɔɫ 

ɚɛɑɜɌɢɔɔ ɞɜɑɍɟɑɞ ɖɚɜɌɗɗɚɎɔɐəɧɕ əɑɠɜɚɗɔɞɔɌɓ 

(ȶȹ) ɖɌɖ ɚɐəɌ ɔɓ əɌɔɍɚɗɑɑ ɞɫɒɑɗɧɡ ɠɚɜɘ ɞɑɣɑ-

əɔɫ ɓɌɍɚɗɑɎɌəɔɫ. Ⱥɤɔɍɖɔ, ɚɛɌɝəɚɝɞɔ ɔ ɚɝɗɚɒ-

əɑəɔɫ, ɎɚɓəɔɖɌɪɥɔɑ ɛɜɔ ɚɛɑɜɌɢɔɫɡ ɛɚ ɛɚɎɚɐɟ 

ɐɌəəɚɕ ɠɚɜɘɧ əɑɠɜɚɗɔɞɔɌɓɌ, ɚɞəɚɝɫɞɝɫ ɖ 

əɌɔɍɚɗɑɑ ɝɗɚɒəɧɘ ɛɜɚɍɗɑɘɌɘ ɖɗɔəɔɣɑɝɖɚɕ ɟɜɚ-

ɗɚɏɔɔ. ȺɝɚɍɌɫ ɎɌɒəɚɝɞɨ ɐɌəəɚɕ ɛɜɚɍɗɑɘɧ ɚɍɟ-

ɝɗɚɎɗɑəɌ ɞɑɘ, ɣɞɚ ɔɘɑəəɚ ɩɞɔ ɚɝɗɚɒəɑəɔɫ ɐɌɪɞ 

əɑɟɐɚɎɗɑɞɎɚɜɔɞɑɗɨəɧɑ ɜɑɓɟɗɨɞɌɞɧ ɚɛɑɜɌɞɔɎəɚɏɚ 

ɗɑɣɑəɔɫ ɔ Ɏɗɔɫɪɞ əɌ ɐɌɗɨəɑɕɤɑɑ ɞɑɣɑəɔɑ ɓɌɍɚ-

ɗɑɎɌəɔɫ. 

ȺɝəɚɎɚɛɚɗɌɏɌɪɥɔɘɔ ɠɌɖɞɚɜɌɘɔ Ɏ ɛɜɔəɫ- 
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ɞɔɔ ɜɑɤɑəɔɫ ɚ Ɏɧɍɚɜɑ ɞɌɖɞɔɖɔ ɗɑɣɑəɔɫ ɝɗɟɒɔɞ 

ɔəɠɚɜɘɌɢɔɫ əɑ ɞɚɗɨɖɚ ɚ ɠɚɜɘɑ ɖɚɜɌɗɗɚɎɔɐəɚɏɚ 

ɖɌɘəɫ (ȶȶ), ɔəɐɔɎɔɐɟɌɗɨəɧɘ ɚɝɚɍɑəəɚɝɞɫɘ 

ɝɞɜɚɑəɔɫ ɣɌɤɑɣəɚ-ɗɚɡɌəɚɣəɚɕ ɝɔɝɞɑɘɧ (ɃȷȽ) ɔ 

ɝɚɝɟɐɔɝɞɚɕ ɌəɌɞɚɘɔɔ ɛɚɣɖɔ, əɚ ɔ ɔɡ ɛɜɚɝɞɜɌə-

ɝɞɎɑəəɧɡ ɎɓɌɔɘɚɚɞəɚɤɑəɔɫɡ ɐɜɟɏ ɝ ɐɜɟɏɚɘ [1]. 

ȶɜɚɘɑ ɞɚɏɚ, əɑɚɍɡɚɐɔɘɚ ɛɚɘəɔɞɨ ɚɍ ɌɗɨɞɑɜəɌ-

ɞɔɎəɧɡ ɎɌɜɔɌəɞɌɡ ɝɞɜɚɑəɔɫ, ɌəɚɘɌɗɔɫɡ ɜɌɓɎɔ-

ɞɔɫ ɛɚɣɑɖ ɔ ɝɚɛɟɞɝɞɎɟɪɥɔɡ ɓɌɍɚɗɑɎɌəɔɫɡ [2]. 

ȹɑɝɘɚɞɜɫ əɌ əɌɔɍɚɗɑɑ ɣɌɝɞɚ ɎɝɞɜɑɣɌɪ-

ɥɔɕɝɫ ɞɔɛ əɚɜɘɌɗɨəɚ ɜɌɓɎɔɞɚɕ ɛɚɣɖɔ (50ð70% 

ɝɗɟɣɌɑɎ), ɖɚɞɚɜɌɫ ɎɖɗɪɣɌɑɞ Ɏ ɝɑɍɫ ɚɐəɟ ɗɚɡɌəɖɟ 

ɔ ɞɜɔ ɏɜɟɛɛɧ ɣɌɤɑɣɑɖ, əɑɚɍɡɚɐɔɘɚ ɛɚɘəɔɞɨ ɚɍ 

ɌɗɨɞɑɜəɌɞɔɎəɧɡ ɎɌɜɔɌəɞɌɡ ɝɞɑɜɑɚɌəɌɞɚɘɔɔ 

ɃȷȽ ɔ ɌəɚɘɌɗɔɫɡ ɜɌɓɎɔɞɔɫ ɛɚɣɑɖ. ȾɌɖ Ɏ ɠɟə-

ɐɌɘɑəɞɌɗɨəɧɡ ɜɌɍɚɞɌɡ ɘəɚɏɔɡ ɌɎɞɚɜɚɎ ɛɜɑɐ-

ɝɞɌɎɗɑəɧ ɚɛɔɝɌəɔɫ ɛɑɜɛɑəɐɔɖɟɗɫɜəɧɡ (11%) ɔ 

ɛɑɜɑɖɜɑɝɞəɧɡ (17%) ɣɌɤɑɣɑɖ. ȹɑ ɘɑəɑɑ ɎɌɒəɌ 

ɞɌɖɒɑ ɔəɠɚɜɘɌɢɔɫ ɚɍ ɔɓɘɑəɑəɔɫɡ, ɝɚɛɜɚɎɚɒ-

ɐɌɪɥɔɡ ɞɑɣɑəɔɑ ɛɌɞɚɗɚɏɔɣɑɝɖɚɏɚ ɛɜɚɢɑɝɝɌ - 

ɝɞɑɛɑəɨ ɎɧɜɌɒɑəəɚɝɞɔ ɜɑɞɑəɢɔɚəəɧɡ ɔɓɘɑəɑ-

əɔɕ ɣɌɤɑɣəɚ-ɗɚɡɌəɚɣəɚɕ ɝɔɝɞɑɘɧ, ɔɓɘɑəɑəɔɫ 

ɛɌɜɑəɡɔɘɧ ɛɚɣɖɔ əɌɐ ɣɌɤɑɣəɧɘ ɚɞɜɚɏɚɘ ɖɌɘ-

əɫ ɔ ɞ.ɐ. 

Ȱɗɫ ɛɗɌəɔɜɚɎɌəɔɫ ɚɛɑɜɌɢɔɚəəɚɏɚ ɐɚɝɞɟ-

ɛɌ, Ɏ ɚɝɚɍɑəəɚɝɞɔ ɛɜɔ ɜɌɍɚɞɑ ɜɔɏɔɐəɧɘ ɩəɐɚ-

ɝɖɚɛɔɣɑɝɖɔɘ ɔəɝɞɜɟɘɑəɞɚɘ, ɖɜɌɕəɑ ɎɌɒəɚ 

ɓəɌɞɨ ɝɞɜɚɑəɔɑ ɃȷȽ, ɑɑ ɝɞɑɜɑɚɘɑɞɜɔɪ ɔ Ɍəɏɔɚ-

Ɍɜɡɔɞɑɖɞɚəɔɖɟ. ȷɚɡɌəɖɌ ɛɚɣɖɔ ɜɌɝɛɚɗɚɒɑəɌ Ɏ 

ɑɑ ɎɚɜɚɞɌɡ, ɛɚɓɌɐɔ ɚɞ ɛɚɣɑɣəɧɡ Ɍɜɞɑɜɔɔ ɔ Ɏɑ-

əɧ. Ȯ ɛɚɣɑɣəɚɘ ɝɔəɟɝɑ Ɏ ɗɚɡɌəɖɟ ɎɛɌɐɌɪɞ ɚɞ-

ɐɑɗɨəɧɑ ɣɌɤɑɣɖɔ. ȺɐəɌɖɚ ɠɚɜɘɌ ɗɚɡɌəɖɔ ɔ ɑɑ 

ɜɌɓɘɑɜɧ ɘɚɏɟɞ ɝɔɗɨəɚ ɜɌɓɗɔɣɌɞɨɝɫ ɐɌɒɑ ɘɑɒɐɟ 

ɐɎɟɘɫ ɛɚɣɖɌɘɔ ɚɐəɚɏɚ ɔ ɞɚɏɚ ɒɑ ɣɑɗɚɎɑɖɌ. F. 

Sampaio ɔ ɝɚɌɎɞ. [3] ɛɔɤɟɞ, ɣɞɚ ɝɔɘɘɑɞɜɔɣəɚɑ 

ɝɞɜɚɑəɔɑ ɗɚɡɌəɚɖ ɚɍəɌɜɟɒɑəɚ ɔɘɔ ɗɔɤɨ ɞɚɗɨɖɚ 

Ɏ 37% ɝɗɟɣɌɑɎ. ȶɌɖ ɛɜɌɎɔɗɚ, ɍɚɗɑɑ ɤɔɜɚɖɌɫ ɗɚ-

ɡɌəɖɌ ɛɜɑɐɚɝɞɌɎɗɫɑɞ ɍɚɗɨɤɔɑ Ɏɚɓɘɚɒəɚɝɞɔ ɐɗɫ 

ɘɌəɑɎɜɔɜɚɎɌəɔɫ ɩəɐɚɝɖɚɛɔɣɑɝɖɔɘɔ ɔəɝɞɜɟ-

ɘɑəɞɌɘɔ ɔ ɟɛɜɚɥɌɑɞ ɛɜɚɎɑɐɑəɔɑ ɚɛɑɜɌɢɔɔ. Ȯ 

ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɞɚɏɚ, ɖɌɖ ɔɘɑəəɚ ɛɜɚɔɝɡɚɐɔɞ 

ɝɗɔɫəɔɑ ɝɚɍɔɜɌɞɑɗɨəɚɕ ɝɔɝɞɑɘɧ ɛɚɣɖɔ Ɏ ɗɚɡɌə-

ɖɟ, F. Sampaio ɛɜɑɐɗɚɒɔɗ ɖɗɌɝɝɔɠɔɖɌɢɔɪ ɝɞɜɚ-

ɑəɔɫ ɃȷȽ, ɜɌɓɐɑɗɫɪɥɟɪ Ɏɝɑ Ɏɚɓɘɚɒəɧɑ ɎɌɜɔ-

Ɍəɞɧ əɌ ɐɎɑ ɚɝəɚɎəɧɑ ɏɜɟɛɛɧ [3]. ȮɌɜɔɌəɞɧ 

ɝɞɜɚɑəɔɫ ɣɌɤɑɣəɚ-ɗɚɡɌəɚɣəɚɕ ɝɔɝɞɑɘɧ ɛɚ 

ɖɗɌɝɝɔɠɔɖɌɢɔɔ F. Sampaio, ɛɜɑɐɝɞɌɎɗɑəɧ əɌ 

ɜɔɝ. ʈ 1. 

Ȯ ɚɍɑɔɡ ɏɜɟɛɛɌɡ ɣɌɤɑɣɖɔ Ɏɑɜɡəɑɏɚ ɔ 

əɔɒəɑɏɚ ɝɑɏɘɑəɞɚɎ ɝɗɔɎɌɪɞɝɫ Ɏ ɖɜɟɛəɧɑ Ɏɑɜɡ-

əɪɪ ɔ əɔɒəɪɪ ɣɌɤɑɣɖɔ. ȮɌɜɔɌɍɑɗɑə ɗɔɤɨ 

ɛɟɞɨ ɐɜɑəɔɜɚɎɌəɔɫ ɝɜɑɐəɑɏɚ ɝɑɏɘɑəɞɌ ɛɚɣɖɔ. 

Ȼɜɔ Ȭ ɠɚɜɘɑ ɝɞɜɚɑəɔɫ ɃȷȽ ɝɜɑɐəɔɕ ɝɑɏɘɑəɞ 

ɐɜɑəɔɜɟɑɞɝɫ ɣɑɜɑɓ ɚɐəɟ ɔɗɔ ɚɍɑ ɛɚɗɫɜəɧɑ ɣɌɤ-

ɖɔ. ɃɌɤɑɣəɚ-ɗɚɡɌəɚɣəɌɫ ɝɔɝɞɑɘɌ ɞɔɛɌ Ȭ ɔɘɑɑɞ 

ɐɎɌ ɛɚɐɞɔɛɌ. Ȯ ɏɜɟɛɛɑ ȬI (ɣɌɝɞɚɞɌ ɎɝɞɜɑɣɌɑɘɚ-

ɝɞɔ 45%) (ɝɘ. ɜɔɝ. 1Ȭ) ɣɌɤɑɣɖɔ ɝɜɑɐəɑɏɚ ɝɑɏ-

ɘɑəɞɌ ɎɛɌɐɌɪɞ Ɏ ɚɐəɟ ɔɗɔ ɚɍɑ ɛɚɗɫɜəɧɑ ɣɌɤɖɔ 

ɞɌɖ, ɣɞɚ ɍɌɝɝɑɕəɧ ɛɌɜɑəɡɔɘɧ Ɏɚɖɜɟɏ Ɏɑɜɡəɑɕ ɔ 

əɔɒəɑɕ ɣɌɤɑɣɖɔ əɑ ɛɑɜɑɝɑɖɌɪɞɝɫ. Ȼɜɔ ȬII 

ɠɚɜɘɑ (ɝɘ. ɜɔɝ. 1ȭ), ɎɝɞɜɑɣɌɪɥɑɘɝɫ Ɏ 17% ɝɗɟ-

ɣɌɑɎ, ɐɎɑ ɣɌɤɑɣɖɔ ɝɜɑɐəɑɏɚ ɝɑɏɘɑəɞɌ, ɚɞɎɚɐɫ-

ɥɟɪ ɘɚɣɟ Ɏ əɔɒəɪɪ ɔ Ɏɑɜɡəɪɪ ɛɚɗɫɜəɧɑ 

ɣɌɤɖɔ ɝɚɚɞɎɑɞɝɞɎɑəəɚ, ɛɑɜɑɝɑɖɌɪɞɝɫ Ɏɚ ɠɜɚə-

ɞɌɗɨəɚɕ ɛɗɚɝɖɚɝɞɔ, ɣɞɚ ɛɜɔɎɚɐɔɞ ɖ ɚɍɜɌɓɚɎɌ-

əɔɪ əɌ ɟɜɚɏɜɌɘɘɑ ɞɌɖ əɌɓɧɎɌɑɘɚɏɚ ɗɚɡɌəɚɣəɚ-

ɣɌɤɑɣɖɚɎɚɏɚ ɜɑɏɔɚəɌ. F. Sampaio ɚɞɘɑɞɔɗ, ɣɞɚ 

ɣɌɤɑɣɖɔ Ɏɑɜɡəɑɏɚ ɝɑɏɘɑəɞɌ Ɏ 98,6% ɝɗɟɣɌɑɎ 

ɝɗɔɎɌɪɞɝɫ Ɏ ɚɐəɟ. Ȯ əɔɒəɑɘ ɝɑɏɘɑəɞɑ ɝɔɘɘɑɞ-

ɜɔɣəɚɑ ɚɛɔɝɌəəɚɘɟ ɝɞɜɚɑəɔɑ əɌɍɗɪɐɌɑɞɝɫ Ɏ 

42,1%. Ȯ ɚɝɞɌɗɨəɧɡ 57,9% ɝɗɟɣɌɑɎ ɚɛɚɜɚɒəɑəɔɑ 

əɔɒəɑɏɚ ɝɑɏɘɑəɞɌ ɛɚɣɖɔ ɚɝɟɥɑɝɞɎɗɫɑɞɝɫ ɣɑɜɑɓ 

ɏɜɟɛɛɟ ɛɑɜɑɐəɔɡ ɔ ɓɌɐəɔɡ ɣɌɤɑɣɑɖ. Ⱦɚ ɒɑ ɝɌ-

ɘɚɑ ɛɜɚɔɝɡɚɐɔɞ ɔ Ɏ ɝɜɑɐəɑɘ ɝɑɏɘɑəɞɑ ɛɚɣɖɔ Ɏ 

95,7% ɝɗɟɣɌɑɎ. Ȼɜɔ ɠɚɜɘɑ ɝɞɜɚɑəɔɫ ȬII ɓɌɘɑɣɑ-

əɚ, ɣɞɚ Ɏ 87,5% ɔɓ ɣɌɤɑɣɑɖ ɝɜɑɐəɑɏɚ ɝɑɏɘɑəɞɌ 

ɞɌ, ɖɚɞɚɜɌɫ ɎɛɌɐɌɑɞ Ɏ əɔɒəɪɪ ɣɌɤɖɟ, ɫɎɗɫɑɞɝɫ 

ɛɑɜɑɐəɑɕ, Ɍ ɎɛɌɐɌɪɥɌɫ Ɏ Ɏɑɜɡəɪɪ ɣɌɤɖɟ - 

ɓɌɐəɑɕ. Ȼɜɔ Ȯ-ɠɚɜɘɑ ɃȷȽ ɔɘɑɑɞ ɝɌɘɚɝɞɚɫɞɑɗɨ-

əɧɕ ɚɞɞɚɖ: ɔɗɔ ɣɑɜɑɓ ɞɜɑɞɨɪ, ɝɜɑɐəɪɪ ɣɌɤɖɟ 

 

ȼɔɝ. 1 Ɍ  (Fig. 1 Ɍ) 

 

ȼɔɝ. 1 ɍ  (Fig. 1 b) 

 

ȼɔɝ. 1 Ɏ  (Fig. 1 ɝ) 

 

ȼɔɝ. 1 ɏ  (Fig. 1 d) 

ȼɔɝ. 1.       ȽɡɑɘɌ. Ⱦɔɛɧ ɝɞɜɚɑəɔɫ ɣɌɤɑɣəɚ-ɗɚɡɌəɚɣəɚɕ ɝɔɝɞɑɘɧ ɛɚ ɖɗɌɝɝɔɠɔɖɌɢɔɔ F.Sampaio. 

Ȭ - AI ɞɔɛ ɝɞɜɚɑəɔɫ, ȭ - AII ɞɔɛ ɝɞɜɚɑəɔɫ, Ȯ - ȮI ɞɔɛ ɝɞɜɚɑəɔɫ, ȯ - ȮII ɞɔɛ ɝɞɜɚɑəɔɫ. 

Fig. 1.    Scheme. Types of structure of the ɝup-pelvic system according to the classification of F. Sa m-

paio.  

A - AI type of structure, B - AII type of structure, C ð BI type of structure, D ð BII type of str ucture.  
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(ȮI) (ɝɘ. ɜɔɝ.1Ȯ) ɣɌɝɞɚɞɌ ɎɝɞɜɑɣɌɑɘɚɝɞɔ 21%, 

ɔɗɔ ɒɑ ɛɟɞɑɘ əɑɛɚɝɜɑɐɝɞɎɑəəɚɏɚ ɎɛɌɐɑəɔɫ ɣɌ-

ɤɑɣɑɖ ɝɜɑɐəɑɕ ɓɚəɧ Ɏ ɗɚɡɌəɖɟ (ȮII) (ɝɘ. ɜɔɝ. 1ȯ) 

- ɣɌɝɞɚɞɌ ɎɝɞɜɑɣɌɑɘɚɝɞɔ 16%. 

ȻɜɔəɌɐɗɑɒəɚɝɞɨ ɣɌɤɑɣɖɔ ɖ ɛɑɜɑɐəɑɕ ɔɗɔ 

ɓɌɐəɑɕ ɏɜɟɛɛɑ ɚɖɌɓɧɎɌɑɞ Ɏɗɔɫəɔɑ əɌ Ɏɚɓɘɚɒ-

əɚɝɞɨ ɝɚɓɐɌəɔɫ ɣɑɜɑɓ əɑɑ ɛɟəɖɢɔɚəəɚɏɚ ɡɚɐɌ. 

ȮɓɌɔɘɚɜɌɝɛɚɗɚɒɑəɔɑ ɣɌɤɑɣɑɖ ɓɌɐəɑɕ ɔ ɛɑɜɑɐ-

əɑɕ ɏɜɟɛɛɧ ɚɛɔɝɌəɚ ȭɜɚɐɑɗɑɘ. ȽɚɏɗɌɝəɚ ɑɏɚ 

əɌɍɗɪɐɑəɔɫɘ, ɣɌɤɑɣɖɔ ɓɌɐəɑɕ ɏɜɟɛɛɧ əɌɛɜɌɎ-

ɗɑəɧ ɝɗɑɏɖɌ ɖɓɌɐɔ ɚɞ ɗɌɞɑɜɌɗɨəɚɕ ɖɜɔɎɔɓəɧ 

ɛɚɣɖɔ ɔ ɟɏɚɗ ɘɑɒɐɟ ɔɡ ɚɝɨɪ ɔ ɠɜɚəɞɌɗɨəɚɕ 

ɛɗɚɝɖɚɝɞɨɪ ɛɚɣɖɔ (ɚɞ Ɏɚɜɚɞ ɖ ɗɌɞɑɜɌɗɨəɚɕ ɖɜɔ-

Ɏɔɓəɑ) ɝɚɝɞɌɎɗɫɑɞ ɚɖɚɗɚ 20Á, Ɏ ɞɚ Ɏɜɑɘɫ ɖɌɖ ɐɗɫ 

ɣɌɤɑɣɑɖ ɛɑɜɑɐəɑɕ ɏɜɟɛɛɧ ɩɞɚɞ ɟɏɚɗ ɝɚɝɞɌɎɗɫɑɞ 

ɚɖɚɗɚ 70Á. Ƚɞɜɚɑəɔɑ ɃȷȽ ɛɚ ɞɔɛɟ, ɚɛɔɝɌəəɚɘɟ 

ȭɜɚɐɑɗɑɘ, ɛɜɑɐɝɞɌɎɗɑəɌ əɌ ɜɔɝ. ʈ 2. 

Ȼɚɓɒɑ Ɂɚɐɝɚə ɚɛɔɝɌɗ ɓɑɜɖɌɗɨəɚ ɛɜɚɞɔɎɚ-

ɛɚɗɚɒəɧɕ ɞɔɛ ɝɞɜɚɑəɔɫ ɣɌɤɑɣəɚ-ɗɚɡɌəɚɣəɚɕ 

ɝɔɝɞɑɘɧ, ɛɜɔ ɖɚɞɚɜɚɘ ɣɌɤɑɣɖɔ ɛɑɜɑɐəɑɕ ɏɜɟɛ-

ɛɧ ɚɞɖɗɚəɫɗɔɝɨ ɚɞ ɠɜɚəɞɌɗɨəɚɏɚ ɝɜɑɓɌ ɛɚɣɖɔ əɌ 

20Á ɔ ɛɜɚɑɢɔɜɚɎɌɗɔɝɨ ɓəɌɣɔɞɑɗɨəɚ ɗɌɞɑɜɌɗɨəɑɑ 

ɣɌɤɑɣɑɖ ɓɌɐəɑɕ ɏɜɟɛɛɧ, ɚɞɡɚɐɫɥɔɡ ɛɚɐ ɟɏɗɚɘ 

70Á ɖ ɠɜɚəɞɌɗɨəɚɘɟ ɝɜɑɓɟ. Ƚɞɜɚɑəɔɑ ɃȷȽ ɛɚ ɞɔ-

ɛɟ, ɚɛɔɝɌəəɚɘɟ Ɂɚɐɝɚəɚɘ, ɛɜɑɐɝɞɌɎɗɑəɚ əɌ ɜɔɝ. 

ʈ 3. 

K.W. ȶɌɟɑ ɔ ɝɚɌɎɞɚɜɧ (1984ɏ.), ɔɓɟɣɔɎ 

ɍɚɗɨɤɚɑ ɖɚɗɔɣɑɝɞɎɚ ɖɚɘɛɨɪɞɑɜəɧɡ ɞɚɘɚɏɜɌɘɘ, 

ɝɚɚɍɥɔɗɔ, ɣɞɚ ɚɛɔɝɌəəɧɕ ȭɜɚɐɑɗɑɘ ɞɔɛ ɝɞɜɚɑ-

əɔɫ ɝɚɍɔɜɌɞɑɗɨəɚɕ ɝɔɝɞɑɘɧ ɛɚɣɖɔ ɣɌɥɑ Ɏɝɞɜɑ-

ɣɌɑɞɝɫ ɝ ɛɜɌɎɚɕ ɝɞɚɜɚəɧ (69%), Ɏ ɞɚ Ɏɜɑɘɫ, ɖɌɖ 

ɞɔɛ ɛɚ Ɂɚɐɝɚəɟ ɍɚɗɑɑ ɡɌɜɌɖɞɑɜɑə ɐɗɫ ɗɑɎɚɕ 

ɛɚɣɖɔ (79%) [4]. 

ȿɖɌɓɌəəɧɑ ɚɝɚɍɑəəɚɝɞɔ ɝɞɜɚɑəɔɫ ɃȷȽ 

ɎɌɒəɧ əɑ ɞɚɗɨɖɚ ɐɗɫ ɎɧɍɚɜɌ ɘɑɝɞɌ ɝɚɓɐɌəɔɫ 

ɛɟəɖɢɔɚəəɚɏɚ ɖɌəɌɗɌ, əɚ ɔ ɐɗɫ ɚɢɑəɖɔ Ɏɚɓɘɚɒ-

əɚɝɞɔ Ɏɧɛɚɗəɑəɔɫ ɛɚɝɗɑɐɟɪɥɔɡ ɔəɞɜɌɜɑəɌɗɨ-

əɧɡ ɘɌəɔɛɟɗɫɢɔɕ ɔ, ɖɌɖ ɝɗɑɐɝɞɎɔɑ, ɛɜɚɏəɚɓɌ 

ɩɠɠɑɖɞɔɎəɚɝɞɔ ɚɛɑɜɌɞɔɎəɚɏɚ ɛɚɝɚɍɔɫ. ȹɑɚɍɡɚ-

ɐɔɘɚɝɞɨ ɛɜɚɝɞɜɌəɝɞɎɑəəɚɏɚ ɛɚəɔɘɌəɔɫ ɝɞɜɚɑ-

əɔɫ ɃȷȽ ɎɚɓɜɌɝɞɌɑɞ ɛɜɔ ɛɗɌəɔɜɚɎɌəɔɔ əɑ-

ɝɖɚɗɨɖɔɡ ɛɟəɖɢɔɚəəɧɡ ɐɚɝɞɟɛɚɎ, ɣɞɚ ɚɝɚɍɑəəɚ 

ɌɖɞɟɌɗɨəɚ ɛɜɔ ɟɝɗɚɒəɑəɔɔ ɠɚɜɘ ɖɚɜɌɗɗɚɎɔɐəɚ-

ɏɚ əɑɠɜɚɗɔɞɔɌɓɌ. 

ȾɌɖ ɒɑ ɍɚɗɨɤɚɑ ɓəɌɣɑəɔɑ ɛɜɔ Ɏɧɛɚɗəɑəɔɔ 

ɣɜɑɝɖɚɒəɧɡ ɘɌəɔɛɟɗɫɢɔɕ əɌ ɛɚɣɖɑ ɔɘɑɪɞ ɚɝɚ-

ɍɑəəɚɝɞɔ ɝɚɝɟɐɔɝɞɚɕ ɝɔɝɞɑɘɧ ɛɚɣɖɔ. ȻɚɣɑɣəɌɫ 

Ɍɜɞɑɜɔɫ ɛɜɔ Ɏɡɚɒɐɑəɔɔ Ɏ ɎɚɜɚɞɌ ɛɚɣɖɔ ɐɑɗɔɞɝɫ 

əɌ 4ð5 ɝɑɏɘɑəɞɌɜəɧɡ Ɍɜɞɑɜɔɕ. ȺɐəɌ ɔɓ əɔɡ 

ɛɜɚɡɚɐɔɞ ɖɓɌɐɔ ɚɞ ɗɚɡɌəɖɔ, Ɍ ɚɝɞɌɗɨəɧɑ - ɛɚ ɑɑ 

ɛɑɜɑɐəɑɕ ɛɚɎɑɜɡəɚɝɞɔ. ȳɌɐəɫɫ ɝɑɏɘɑəɞɌɜəɌɫ 

Ɍɜɞɑɜɔɫ ɍɚɗɑɑ ɣɑɘ Ɏ ɛɚɗɚɎɔəɑ ɝɗɟɣɌɑɎ ɛɜɚɡɚɐɔɞ 

ɛɚ ɓɌɐəɑɕ ɛɚɎɑɜɡəɚɝɞɔ ɛɚɣɖɔ əɌ ɟɜɚɎəɑ ɝɑɜɑ-

ɐɔəɧ ɑɑ Ɏɑɜɡəɑɕ ɛɚɗɚɎɔəɧ ɔ Ɏ 57% ɛɜɚɑɢɔɜɟ-

ɑɞɝɫ əɌ ɤɑɕɖɟ Ɏɑɜɡəɑɕ ɣɌɤɑɣɖɔ. Ȯɚɕɐɫ Ɏ ɛɚɣ-

ɖɟ, ɝɑɏɘɑəɞɌɜəɧɑ Ɍɜɞɑɜɔɔ ɐɑɗɫɞɝɫ əɌ ɘɑɒɐɚɗɑ-

Ɏɧɑ ɎɑɞɎɔ, ɛɜɚɡɚɐɫɥɔɑ Ɏɐɚɗɨ ɤɑɑɖ ɣɌɤɑɣɑɖ. 

ȸɌɗɚɝɚɝɟɐɔɝɞɌɫ ɓɚəɌ, əɌɔɍɚɗɑɑ ɛɚɐɡɚɐɫɥɌɫ ɐɗɫ 

ɠɚɜɘɔɜɚɎɌəɔɫ ɐɚɝɞɟɛɌ, ɜɌɝɛɚɗɚɒɑəɌ ɣɟɞɨ ɖɓɌ-

ɐɔ ɚɞ ɗɌɞɑɜɌɗɨəɚɏɚ ɖɜɌɫ ɛɚɣɖɔ. Ȯɑəɚɓəɧɑ ɝɚɝɟ-

ɐɧ ɛɚɣɖɔ əɑ ɔɘɑɪɞ ɝɑɏɘɑəɞɌɜəɚɏɚ ɝɞɜɚɑəɔɫ ɔ 

ɚɍɜɌɓɟɪɞ ɤɔɜɚɖɟɪ ɝɑɞɨ ɌəɌɝɞɚɘɚɓɚɎ. ɁɌɜɌɖ-

ɞɑɜəɌɫ ɚɝɚɍɑəəɚɝɞɨ Ɏɑəɚɓəɚɕ ɝɔɝɞɑɘɧ - ɩɞɚ 

əɌɗɔɣɔɑ ɖɜɟɛəɧɡ Ɏɑəɚɓəɧɡ ɝɛɗɑɞɑəɔɕ Ɏɚɖɜɟɏ 

ɤɑɕɖɔ ɣɌɤɖɔ, ɣɞɚ ɐɑɗɌɑɞ ɎɌɒəɧɘ Ɏɧɛɚɗəɑəɔɑ 

ɛɟəɖɢɔɔ ɝɞɜɚɏɚ ɣɑɜɑɓ ɣɌɤɑɣɖɟ. 

ȹɑ ɘɑəɑɑ ɎɌɒəɚɕ ɝɚɝɞɌɎɗɫɪɥɑɕ Ɏ ɡɔɜɟɜ-

ɏɔɣɑɝɖɚɘ ɗɑɣɑəɔɔ ɛɌɢɔɑəɞɚɎ ɝ ȶȹ ɝɗɟɒɔɞ ɐɑ-

ɞɌɗɨəɚɑ ɛɚəɔɘɌəɔɑ ɝɌɘɚɏɚ ɛɌɞɚɗɚɏɔɣɑɝɖɚɏɚ 

ɛɜɚɢɑɝɝɌ. ɁɌɜɌɖɞɑɜɔɝɞɔɖɔ ȶȶ ɔ ɑɏɚ ɎɓɌɔɘɚɚɞ-

əɚɤɑəɔɑ ɝ Ɏəɟɞɜɑəəɔɘ ɝɞɜɚɑəɔɑɘ ɛɚɣɖɔ ɔɏɜɌ-

ɪɞ Ɏɑɐɟɥɟɪ ɜɚɗɨ Ɏ ɛɜɚɏəɚɓɑ ɜɑɓɟɗɨɞɌɞɌ ɛɜɑɐ-

ɝɞɚɫɥɑɏɚ ɗɑɣɑəɔɫ. ȶɚɘɛɗɑɖɝəɧɕ ɌəɌɗɔɓ ɛɚɗɟ-

ɣɑəəɚɕ ɔəɠɚɜɘɌɢɔɔ Ɏɚɓɘɚɒɑə ɗɔɤɨ ɛɜɔ ɛɚɗ-

 

ȼɔɝ. 2 (Fig. 2) 

 

ȼɔɝ. 3 (Fig. 3) 

ȼɔɝ. 2.   ȽɡɑɘɌ. 

Ⱦɔɛ ɜɚɞɌɢɔɔ ɣɌɤɑɣɑɖ ɛɚ ȭɜɚɐɑɗɪ. 

Fig. 2.  Scheme.  

Cup rotation type Brodels.  

ȼɔɝ. 3.   ȽɡɑɘɌ. 

Ⱦɔɛ ɜɚɞɌɢɔɔ ɣɌɤɑɣɑɖ ɛɚ Ɂɚɐɝɚəɟ. 

Fig. 3.  Scheme.  

Cup rotation type by Hodson.  
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əɚɘ ɔ ɞɥɌɞɑɗɨəɚɘ ɚɍɝɗɑɐɚɎɌəɔɔ ɛɌɢɔɑəɞɌ. 

ȴɝɞɚɜɔɫ ɜɌɓɎɔɞɔɫ ɐɔɌɏəɚɝɞɔɖɔ, ɖɌɖ ɔ 

Ɏɝɑɕ ɘɑɐɔɢɔəɧ Ɏ ɢɑɗɚɘ, əɌɣɌɗɌ ɝɎɚɑ ɔɝɣɔɝɗɑ-

əɔɑ ɗɔɤɨ əɑɘəɚɏɔɘ ɛɚɓɒɑ ɛɚɫɎɗɑəɔɫ əɌ ɓɑɘɗɑ 

ɣɑɗɚɎɑɖɌ, ɔ Ɏ ɩɞɚɕ ɝɎɫɓɔ əɑ ɍɟɐɑɞ ɛɜɑɟɎɑɗɔɣɑ-

əɔɑɘ ɝɖɌɓɌɞɨ, ɣɞɚ ɏɗɌɎəɧɘ ɝɚɍɧɞɔɑɘ ɛɜɚɤɑɐ-

ɤɑɏɚ ɎɑɖɌ ɍɧɗɚ ɝɚɓɐɌəɔɑ ɔ ɜɌɓɎɔɞɔɑ ɚɝəɚɎəɧɡ 

ɘɑɞɚɐɚɎ ɎɔɓɟɌɗɔɓɌɢɔɔ Ɏəɟɞɜɑəəɔɡ ɚɜɏɌəɚɎ. 

ȼɌɓɗɔɣəɧɑ ɘɑɞɚɐɧ ɘɑɐɔɢɔəɝɖɚɕ ɎɔɓɟɌɗɔ-

ɓɌɢɔɔ, ɚɝəɚɎɌəəɧɑ əɌ ɖɌɣɑɝɞɎɑəəɚ ɜɌɓəɧɡ ɠɔ-

ɓɔɣɑɝɖɔɡ ɛɜɔəɢɔɛɌɡ, ɜɌɓɎɔɎɌɗɔɝɨ, Ɏ ɍɚɗɨɤɔə-

ɝɞɎɑ ɝɗɟɣɌɑɎ, əɑɓɌɎɔɝɔɘɚ ɐɜɟɏ ɚɞ ɐɜɟɏɌ. ȹɌɘɑ-

ɞɔɎɤɌɫɝɫ ɗɔɤɨ Ɏ ɛɚɝɗɑɐəɑɑ Ɏɜɑɘɫ ɞɑəɐɑəɢɔɫ ɖ 

ɖɚɘɛɗɑɖɝəɚɘɟ ɔɝɛɚɗɨɓɚɎɌəɔɪ ɩɞɔɡ ɘɑɞɚɐɚɎ 

ɚɍɟɝɗɚɎɔɗɌ ɔəɞɑɜɑɝ ɖ ɔɡ ɝɜɌɎəɔɞɑɗɨəɚɘɟ ɌəɌɗɔ-

ɓɟ ɔ ɎɧɫɎɗɑəɔɪ ɚɍɥɔɡ ɛɜɚɍɗɑɘ ɘɑɐɔɢɔəɝɖɚɕ 

ɎɔɓɟɌɗɔɓɌɢɔɔ Ɏ ɢɑɗɚɘ. 

ȽɚɓɐɌəɔɑ ɔɓɚɍɜɌɒɑəɔɫ Ɏəɟɞɜɑəəɑɏɚ ɌəɌ-

ɞɚɘɔɣɑɝɖɚɏɚ ɝɞɜɚɑəɔɫ ɚɜɏɌəɌ, ɚɞɜɌɒɌɪɥɑɏɚ ɑɏɚ 

ɠɟəɖɢɔɔ, ɚɞəɚɝɔɞɝɫ ɖ ɣɔɝɗɟ ɠɟəɐɌɘɑəɞɌɗɨəɧɡ 

ɐɚɝɞɔɒɑəɔɕ ɘɑɐɔɢɔəɝɖɚɕ əɌɟɖɔ. ȹɑɝɘɚɞɜɫ əɌ 

ɛɜɚɏɜɑɝɝ ɘɑɞɚɐɚɎ ɎɔɓɟɌɗɔɓɌɢɔɔ, ɛɜɚɢɑɝɝ ɔə-

ɞɑɜɛɜɑɞɌɢɔɔ ɜɑɓɟɗɨɞɌɞɚɎ ɔɝɝɗɑɐɚɎɌəɔɫ ɔ ɚɢɑə-

ɖɔ ɞɑɣɑəɔɫ ɛɌɞɚɗɚɏɔɣɑɝɖɚɏɚ ɛɜɚɢɑɝɝɌ ɝɟɥɑ-

ɝɞɎɑəəɧɡ ɔɓɘɑəɑəɔɕ əɑ ɛɜɑɞɑɜɛɑɗ, Ɏɝɑ ɞɌɖ ɒɑ 

ɛɚ-ɛɜɑɒəɑɘɟ əɑɚɍɡɚɐɔɘɧ ɡɚɜɚɤɔɑ ɓəɌəɔɫ ɗɟ-

ɣɑɎɚɕ ɌəɌɞɚɘɔɔ. 

ȹɌ ɛɜɚɞɫɒɑəɔɔ ɘəɚɏɔɡ ɐɑɝɫɞɔɗɑɞɔɕ ɚɝ-

əɚɎəɧɘɔ ɘɑɞɚɐɌɘɔ ɎɔɓɟɌɗɔɓɌɢɔɔ ɛɜɔ əɑɠɜɚɗɔ-

ɞɔɌɓɑ ɍɧɗɔ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɑ, ɞɌɖɔɑ ɖɌɖ ɚɍ-

ɓɚɜəɌɫ ɔ ɩɖɝɖɜɑɞɚɜəɌɫ ɟɜɚɏɜɌɠɔɫ [5]. ȴɘɑəəɚ 

ɚəɔ ɚɛɜɑɐɑɗɫɗɔ ɛɚɝɗɑɐɟɪɥɔɕ Ɏɧɍɚɜ ɎɔɐɌ ɚɛɑ-

ɜɌɞɔɎəɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ. ȰɎɟɡɘɑɜəɧɑ ɔɓɚɍ-

ɜɌɒɑəɔɫ ɚɏɜɌəɔɣɔɎɌɗɔ ɡɔɜɟɜɏɌ Ɏ ɛɚɗɟɣɑəɔɔ 

ɚɍɦɑɖɞɔɎəɚɕ ɔəɠɚɜɘɌɢɔɔ ɚɍ ɚɍɦɑɘəɚɘ ɝɞɜɚɑ-

əɔɔ ɚɜɏɌəɌ, ɝɞɑɜɑɚɘɑɞɜɔɔ ɖɌɘəɑɕ, ɛɚɩɞɚɘɟ 

ɛɗɌəɔɜɚɎɌəɔɑ ɗɑɣɑəɔɫ ɚɝəɚɎɧɎɌɗɚɝɨ əɌ ɛɜɑɐ-

ɝɞɌɎɗɑəɔɔ ɞɚɛɚɏɜɌɠɚ-ɌəɌɞɚɘɔɣɑɝɖɔɡ ɎɓɌɔɘɚɚɞ-

əɚɤɑəɔɕ, ɞɑɣɑəɔɔ ɛɌɞɚɗɚɏɔɣɑɝɖɚɏɚ ɛɜɚɢɑɝɝɌ. 

ȽɗɚɒɔɎɤɌɫɝɫ ɝɔɞɟɌɢɔɫ ɟɝɗɚɒəɫɗɌ ɜɌɍɚɞɟ ɡɔ-

ɜɟɜɏɌ, ɚɝɚɍɑəəɚ əɌɣɔəɌɪɥɑɏɚ, ɣɞɚ ɚɍɦɫɝəɫɗɚɝɨ 

əɑɚɍɡɚɐɔɘɚɝɞɨɪ ɛɜɑɚɍɜɌɓɚɎɌəɔɫ ɐɎɟɡɘɑɜəɚɏɚ 

ɔɓɚɍɜɌɒɑəɔɫ Ɏ ɞɜɑɡɘɑɜəɚɑ Ɏɚɝɛɜɔɫɞɔɑ ɔ ɘɚɏɗɌ 

ɛɜɔɎɚɐɔɞɨ ɖ ɟɐɗɔəɑəɔɪ ɖɜɔɎɚɕ ɚɍɟɣɑəɔɫ. 

Ȯəɑɐɜɑəɔɑ Ɏ ɖɗɔəɔɣɑɝɖɟɪ ɛɜɌɖɞɔɖɟ ɟɗɨ-

ɞɜɌɓɎɟɖɚɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɛɚɓɎɚɗɫɗɚ əɑ ɔəɎɌ-

ɓɔɎəɚ ɔ ɍɑɓ ɗɟɣɑɎɚɕ əɌɏɜɟɓɖɔ ɍɚɗɑɑ ɞɚɣəɚ Ɏɔɓɟ-

ɌɗɔɓɔɜɚɎɌɞɨ ɖɌɘəɔ ɛɚɣɑɖ. Ȼɚɘɔɘɚ ɞɚɣəɚɏɚ ɟɖɌ-

ɓɌəɔɫ ɜɌɓɘɑɜɚɎ ɔ ɗɚɖɌɗɔɓɌɢɔɔ ɖɌɘəɫ Ɏ ɛɚɣɖɑ, 

ɟɗɨɞɜɌɓɎɟɖɚɎɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɛɚɘɚɏɌɑɞ ɘɌɞɑɘɌ-

ɞɔɣɑɝɖɔ ɚɛɜɑɐɑɗɔɞɨ ɜɌɓɘɑɜɧ ɛɚɣɖɔ, ɞɚɗɥɔəɟ 

ɛɚɣɑɣəɚɕ ɛɌɜɑəɡɔɘɧ, ɚɝɚɍɑəəɚɝɞɔ ɌəɏɔɚɌɜɡɔ-

ɞɑɖɞɚəɔɖɔ ɔ Ɏɚɓɘɚɒəɧɑ ɔɓɘɑəɑəɔɫ ɛɚɣɑɣəɚɕ 

ɛɌɜɑəɡɔɘɧ ɛɜɔ ɘɚɣɑɖɌɘɑəəɚɕ ɍɚɗɑɓəɔ. 

ȴəəɚɎɌɢɔɚəəɧɘ ɝɖɌɣɖɚɘ ɝɚɎɜɑɘɑəəɚɕ 

ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɝɞɌɗɚ ɝɚɓɐɌəɔɑ ɖɚɘɛɨɪ-

ɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ, Ɏəɑɐɜɑəɔɑ ɖɚɞɚɜɚɕ ɑɥɑ 

ɍɚɗɑɑ ɟɛɜɚɝɞɔɗɚ ɐɔɌɏəɚɝɞɔɖɟ ȸȶȭ ɔ, Ɏ ɣɌɝɞəɚ-

ɝɞɔ, ȶȹ. Ȯ ɓəɌɣɔɞɑɗɨəɚɕ ɝɞɑɛɑəɔ ɩɠɠɑɖɞɔɎəɌɫ 

ɎɔɓɟɌɗɔɓɌɢɔɫ ɐɚɝɞɔɏɌɑɞɝɫ ɍɗɌɏɚɐɌɜɫ əɌɏɗɫɐəɧɘ 

ɘɟɗɨɞɔɛɗɌəɌɜəɧɘ ɛɚɝɞɜɚɑəɔɫɘ, ɛɚɘɚɏɌɪɥɔɘ 

ɚɝɟɥɑɝɞɎɔɞɨ ɎɔɜɞɟɌɗɨəɧɕ ɝɖɌə ɞɑɗɌ ɛɌɢɔɑəɞɌ Ɏ 

ɗɪɍɚɕ ɔəɞɑɜɑɝɟɪɥɑɕ ɛɗɚɝɖɚɝɞɔ. 

Ⱥɝɚɍɑəəɚɝɞɨ ɛɜɔɘɑəɑəɔɫ ȶȾ ɓɌɖɗɪɣɌɑɞɝɫ 

Ɏ Ɏɚɓɘɚɒəɚɝɞɔ ɛɜɚɏəɚɓɔɜɚɎɌəɔɫ ɜɑɓɟɗɨɞɌɞɚɎ 

ɛɜɑɐɝɞɚɫɥɑɏɚ ɗɑɣɑəɔɫ ɛɜɔ ɌəɌɗɔɓɑ ɏɑɚɘɑɞɜɔɣɑ-

ɝɖɔɡ ɛɚɖɌɓɌɞɑɗɑɕ ɃȷȽ. ȼɌɝɣɑɞ ɟɏɗɌ ɚɞɖɗɚəɑəɔɫ 

ɚɝɔ ɣɌɤɑɣɑɖ ɛɑɜɑɐəɑɕ ɔ ɓɌɐəɑɕ ɏɜɟɛɛ ɚɞ ɠɜɚə-

ɞɌɗɨəɚɕ ɛɗɚɝɖɚɝɞɔ ɛɚɣɖɔ ɔɗɔ ɟɏɗɌ əɌɛɜɌɎɗɑəɔɫ 

ɣɌɤɑɣɑɖ ɜɌɓəɧɡ ɏɜɟɛɛ ɐɜɟɏ ɚɞ ɐɜɟɏɌ Ɏ ɝɚɎɚɖɟɛ-

əɚɝɞɔ, ɠɚɜɘɌ ɃȷȽ ɚɛɜɑɐɑɗɫɪɞ Ɏɧɍɚɜ ɛɟəɖɢɔ-

ɚəəɚɏɚ ɐɚɝɞɟɛɌ. Ƚ ɟɝɗɚɒəɑəɔɑɘ ɠɚɜɘɧ ȶȶ ɐɌə-

əɧɑ ɓəɌəɔɫ ɘɚɏɟɞ ɛɜɔɎɑɝɞɔ ɖ ɔɓɘɑəɑəɔɪ ɘɑɝɞɌ 

ɐɚɝɞɟɛɌ ɔɗɔ ɖɚɗɔɣɑɝɞɎɌ ɐɚɝɞɟɛɚɎ, ɗɔɍɚ ɓɌɝɞɌ-

Ɏɔɞɨ ɝɘɑəɔɞɨ ɞɌɖɞɔɖɟ ɗɑɣɑəɔɫ Ɏ ɛɚɗɨɓɟ ɖɚɘɍɔ-

əɔɜɚɎɌəəɧɡ ɘɑɞɚɐɔɖ. 

ȶɜɚɘɑ Ɏɚɓɘɚɒəɚɏɚ ɌəɌɗɔɓɌ ɞɑɡəɔɣɑɝɖɔɡ 

ɡɌɜɌɖɞɑɜɔɝɞɔɖ ɛɜɑɐɝɞɚɫɥɑɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ ȶȾ 

ɛɚɓɎɚɗɫɑɞ ɟɞɚɣəɔɞɨ əɑ ɞɚɗɨɖɚ ɝɜɑɐəɪɪ ɛɗɚɞ-

əɚɝɞɨ ɖɌɘəɫ, əɚ ɔ ɔɓɘɑəɑəɔɫ ɛɗɚɞəɚɝɞɔ, əɌɣɔ-

əɌɫ ɚɞ ɫɐɜɌ ɐɚ ɑɏɚ ɛɑɜɔɠɑɜɔɔ. ȽɎɑɐɑəɔɫ ɚɍ ɔɝ-

ɞɔəəɚɕ ɛɗɚɞəɚɝɞɔ ɔ ɚɍɦɑɘɑ ɖɌɘəɫ ɔɘɑɪɞ əɑɘɌ-

ɗɚɎɌɒəɚɑ ɓəɌɣɑəɔɑ ɐɗɫ ɎɧɍɚɜɌ ɞɌɖɞɔɖɔ ɗɑɣɑəɔɫ 

ɛɌɢɔɑəɞɚɎ ɝ ɖɜɟɛəɧɘɔ ȶȶ, ɚɝɚɍɑəəɚ ɑɝɗɔ əɑ 

ɔɝɖɗɪɣɌɑɞɝɫ ɖɚɘɍɔəɔɜɚɎɌəəɧɕ ɡɌɜɌɖɞɑɜ ɗɑɣɑ-

əɔɫ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. 

Ⱥ ɎɌɒəɚɕ ɜɚɗɔ ɗɟɣɑɎɧɡ ɘɑɞɚɐɚɎ ɐɔɌɏəɚ-

ɝɞɔɖɔ Ɏ ɚɢɑəɖɑ ɝɞɜɚɑəɔɫ ɃȷȽ ɐɗɫ ɟɗɟɣɤɑəɔɫ 

ɜɑɓɟɗɨɞɌɞɚɎ ɗɑɣɑəɔɫ ȶȹ ɝɎɔɐɑɞɑɗɨɝɞɎɟɑɞ ɌəɌɗɔɓ 

ɚɍɝɗɑɐɚɎɌəɔɫ ɔ ɗɑɣɑəɔɫ 143 ɛɌɢɔɑəɞɚɎ ɝ ȶ2ðȶ4 

ɠɚɜɘɌɘɔ ȶȶ, ɛɜɚɎɑɐɑəəɧɕ əɌ ɍɌɓɑ ɖɗɔəɔɖɔ ɔ 

ɖɌɠɑɐɜɧ ɟɜɚɗɚɏɔɔ ȯȭȺȿ ȮȻȺ ȻɑɜɎɚɏɚ ȸȯȸȿ 

ɔɘ. ȴ.ȸ. ȽɑɣɑəɚɎɌ [6]. Ȯɝɑ ɛɌɢɔɑəɞɧ ɍɧɗɔ ɜɌɝ-

ɛɜɑɐɑɗɑəɧ ɛɚ ɏɜɟɛɛɌɘ əɌ ɚɝəɚɎɌəɔɔ ɠɚɜɘɧ 

ɝɞɜɚɑəɔɫ ɃȷȽ (F. Sampaio, 1986ɏ.), ɞɔɛɌ ɜɚɞɌ-

ɢɔɔ ɣɌɤɑɣɑɖ (ȭɜɚɐɑɗɑɘ Ɏ 1901ɏ. ɔ Ɂɚɐɝɚəɚɘ Ɏ 

1972ɏ.), ɖɗɌɝɝɔɠɔɖɌɢɔɔ ȶȹ (Ȭ.ȯ. ȸɌɜɞɚɎɧɘ, 

1993ɏ.) ɔ ɎɔɐɚɎ Ɏɧɛɚɗəɑəəɚɏɚ ɚɛɑɜɌɞɔɎəɚɏɚ 

ɎɘɑɤɌɞɑɗɨɝɞɎɌ. 

ȶɗɔəɔɣɑɝɖɌɫ ɩɠɠɑɖɞɔɎəɚɝɞɨ ɜɌɓɗɔɣəɧɡ 

ɝɛɚɝɚɍɚɎ ɗɑɣɑəɔɫ ɖɚɜɌɗɗɚɎɔɐəɚɏɚ əɑɠɜɚɗɔɞɔɌɓɌ 

Ɏ əɌɤɑɕ ɖɗɔəɔɖɑ ɝɚɝɞɌɎɗɫɑɞ ɚɞ 82,52% ɐɚ 

96,5%. ɃɜɑɝɖɚɒəɌɫ əɑɠɜɚɗɔɞɚɞɜɔɛɝɔɫ Ɏ ɜɑɒɔ-

ɘɑ ɘɚəɚɞɑɜɌɛɔɔ ɍɧɗɌ ɚɝɟɥɑɝɞɎɗɑəɌ 118 ɛɌɢɔ-

ɑəɞɌ (82,52%), ɃȹȷȾ Ɏ ɝɚɣɑɞɌəɔɔ ɝ ȰȷȾ 11 ɛɌ-

ɢɔɑəɞɌɘ (7,69%), ɃȹȷȾ Ɏ ɖɚɘɍɔəɌɢɔɔ ɝ ɐɚɛɚɗ-

əɔɞɑɗɨəɧɘɔ ɩəɐɚɝɖɚɛɔɣɑɝɖɔɘɔ ɘɑɞɚɐɔɖɌɘɔ 

ɎɧɛɚɗəɑəɌ 14 ɛɌɢɔɑəɞɌɘ (9,79%). ȻɚɎɞɚɜəɚɑ 

ɡɔɜɟɜɏɔɣɑɝɖɚɑ ɗɑɣɑəɔɑ Ɏ ɚɞɐɌɗɑəəɚɘ ɛɚɝɗɑɚɛɑ-

ɜɌɢɔɚəəɚɘ ɛɑɜɔɚɐɑ ɛɚ ɛɚɎɚɐɟ ɜɑɓɔɐɟɌɗɨəɧɡ 

ɖɌɘəɑɕ ɍɚɗɑɑ 4 ɘɘ ɛɚɞɜɑɍɚɎɌɗɚɝɨ 5 ɛɌɢɔɑəɞɌɘ. 

Ȯɝɑɘ ɛɌɢɔɑəɞɌɘ ɐɗɫ ɚɢɑəɖɔ Ɏɗɔɫəɔɫ ɝɞɜɚɑəɔɫ 

ɣɌɤɑɣəɚ-ɗɚɡɌəɚɣəɚɕ ɝɔɝɞɑɘɧ ɔ ɞɔɛɌ ɜɚɞɌɢɔɔ 

ɣɌɤɑɣɑɖ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɝɞɌɐɔɔ ɖɚɜɌɗɗɚɎɔɐ-

əɚɏɚ əɑɠɜɚɗɔɞɔɌɓɌ əɌ ɜɑɓɟɗɨɞɌɞ ɗɑɣɑəɔɫ ɞɌɖɒɑ 

ɚɢɑəɔɎɌɗɚɝɨ ɖɚɗɔɣɑɝɞɎɚ ɛɟəɖɢɔɚəəɧɡ ɐɚɝɞɟɛɚɎ 

əɑɚɍɡɚɐɔɘɧɡ ɐɗɫ ɐɚɝɞɔɒɑəɔɫ ɩɗɔɘɔəɌɢɔɔ ɃȷȽ. 

Ȼɜɔ ɌəɌɗɔɓɑ Ɏɝɑɡ ɛɜɚɎɑɐɑəəɧɡ ɚɛɑɜɌɢɔɕ ɚɞɘɑ-

ɣɑəɚ, ɣɞɚ ɣɜɑɝɖɚɒəɌɫ əɑɠɜɚɗɔɞɚɞɜɔɛɝɔɫ ɔɓ ɚɐ-
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əɚɏɚ ɐɚɝɞɟɛɌ ɎɧɛɚɗəɑəɌ ɟ 113 ɛɌɢɔɑəɞɚɎ 

(79,02%), ɔɓ ɐɎɟɡ ɐɚɝɞɟɛɚɎ ɚɛɑɜɌɢɔɫ ɎɧɛɚɗəɑəɌ 

ɝɜɑɐɔ 28 ɛɌɢɔɑəɞɚɎ (19,58%) ɔ ɟ 2 ɛɌɢɔɑəɞɚɎ 

ɛɚɞɜɑɍɚɎɌɗɚɝɨ ɞɜɔ ɛɟəɖɢɔɚəəɧɡ ɐɚɝɞɟɛɌ (1,4%). 

ȹɌɔɍɚɗɑɑ ɎɧɝɚɖɌɫ ɩɠɠɑɖɞɔɎəɚɝɞɨ ɘɚəɚ-

ɞɑɜɌɛɔɔ ɚɞɘɑɣɑəɌ Ɏ ɏɜɟɛɛɑ ɛɌɢɔɑəɞɚɎ ɝ ȶ2 ɖɚ-

ɜɌɗɗɚɎɔɐəɧɘ əɑɠɜɚɗɔɞɔɌɓɚɘ. Ȯɝɑ ɚɛɑɜɌɢɔɔ 

ɍɧɗɔ Ɏɧɛɚɗəɑəɧ ɔɓ ɚɐəɚɏɚ ɛɟəɖɢɔɚəəɚɏɚ ɡɚɐɌ. 

Ƚ ɟɝɗɚɒəɑəɔɑɘ ɠɚɜɘɧ ɖɚɜɌɗɗɚɎɔɐəɚɏɚ əɑɠɜɚ-

ɗɔɞɔɌɓɌ ɚɞɘɑɣɌɑɞɝɫ ɐɔəɌɘɔɖɌ ɖ ɝəɔɒɑəɔɪ ɩɠ-

ɠɑɖɞɔɎəɚɝɞɔ ɣɜɑɝɖɚɒəɚɕ əɑɠɜɚɗɔɞɚɞɜɔɛɝɔɔ ɔ 

ɟɎɑɗɔɣɑəɔɪ əɑɚɍɡɚɐɔɘɚɝɞɔ ɛɜɚɎɑɐɑəɔɫ ɐɚɛɚɗ-

əɔɞɑɗɨəɧɡ ɗɑɣɑɍəɧɡ ɘɑɜɚɛɜɔɫɞɔɕ. ɉɠɠɑɖɞɔɎ-

əɚɝɞɨ ɗɑɣɑəɔɫ ɛɌɢɔɑəɞɚɎ ɝ ȶ3 ɠɚɜɘɚɕ ɖɚɜɌɗɗɚ-

Ɏɔɐəɚɏɚ əɑɠɜɚɗɔɞɔɌɓɌ ɐɚɝɞɔɏɌɑɞ ɛɚ əɌɤɔɘ 

ɐɌəəɧɘ 72%. ȹɌɔɍɚɗɑɑ ɝɗɚɒəɚɕ Ɏ Ɏɧɍɚɜɑ ɞɌɖ-

ɞɔɖɔ ɔ ɝɛɚɝɚɍɌ ɗɑɣɑəɔɫ ɫɎɗɫɪɞɝɫ ɛɌɢɔɑəɞɧ ɝ 

ȶ4 ɠɚɜɘɚɕ ɖɚɜɌɗɗɚɎɔɐəɚɏɚ əɑɠɜɚɗɔɞɔɌɓɌ. Ȼɑ-

ɜɑɐ ɡɔɜɟɜɏɚɘ ɝɞɚɔɞ ɝɗɚɒəɌɫ ɓɌɐɌɣɌ Ɏ ɛɜɚɎɑɐɑ-

əɔɔ ɖɚɘɛɗɑɖɝɌ ɗɑɣɑɍəɧɡ ɘɑɜɚɛɜɔɫɞɔɕ ɝ ɐɚɝɞɔ-

ɒɑəɔɑɘ ɘɌɖɝɔɘɌɗɨəɚɕ ɜɌɐɔɖɌɗɨəɚɝɞɔ ɛɜɔ ɝɚ-

ɍɗɪɐɑəɔɔ ɍɑɓɚɛɌɝəɚɝɞɔ. ɉɠɠɑɖɞɔɎəɚɝɞɨ ɘɚəɚ-

ɞɑɜɌɛɔɔ ɃȹȷȾ Ɏ ɩɞɚɕ ɏɜɟɛɛɑ ɛɌɢɔɑəɞɚɎ ɝɚɝɞɌɎ-

ɗɫɑɞ 66,7%. 

Ȱɗɫ ɚɢɑəɖɔ Ɏɗɔɫəɔɫ ɝɞɜɚɑəɔɫ ɣɌɤɑɣəɚ-

ɗɚɡɌəɚɣəɚɕ ɝɔɝɞɑɘɧ əɌ ɜɑɓɟɗɨɞɌɞɧ ɗɑɣɑəɔɫ 

əɌɘɔ ɔɓɟɣɑəɧ ɠɚɜɘɧ ɝɞɜɚɑəɔɫ ɔ ɞɔɛ ɜɚɞɌɢɔɔ 

ɣɌɤɑɣɑɖ 143 ɛɌɢɔɑəɞɚɎ. ȮɧɫɎɗɑəɚ, ɣɞɚ 

əɌɔɍɚɗɨɤɑɕ ɝɞɑɛɑəɨɪ ɩɗɔɘɔəɌɢɔɔ ɛɜɔ ɔɝɛɚɗɨ-

ɓɚɎɌəɔɔ ɃȹȷȾ ɘɚəɚɞɑɜɌɛɔɔ ɚɍɗɌɐɌɑɞ AI ɠɚɜɘɌ 

ɃȷȽ (94,92%). ȹɌɔɡɟɐɤɔɘɔ Ɏ ɚɞəɚɤɑəɔɔ ɛɜɚ-

ɏəɚɓɌ ɩɗɔɘɔəɌɢɔɔ ɚɖɌɓɌɗɔɝɨ AII ɔ BII ɠɚɜɘɧ 

ɣɌɤɑɣəɚ-ɗɚɡɌəɚɣəɚɕ ɝɔɝɞɑɘɧ. ȻɚɗəɌɫ ɩɗɔɘɔ-

əɌɢɔɫ ɛɜɔ ɃȹȷȾ ɘɚəɚɞɑɜɌɛɔɔ Ɏ ɩɞɔɡ ɏɜɟɛɛɌɡ 

ɍɧɗɌ ɐɚɝɞɔɏəɟɞɌ ɗɔɤɨ Ɏ 64% ɔ 73,08% ɝɗɟɣɌɫɡ 

ɝɚɚɞɎɑɞɝɞɎɑəəɚ. ȼɑɓɟɗɨɞɌɞ ɗɑɣɑəɔɫ ɛɌɢɔɑəɞɚɎ ɝ 

ɩɞɔɘɔ ɠɚɜɘɌɘɔ ɝɞɜɚɑəɔɫ ɚɍɟɝɗɚɎɗɑə ɛɜɚɝɞɜɌə-

ɝɞɎɑəəɧɘ ɎɓɌɔɘɚɚɞəɚɤɑəɔɑɘ ɝɞɜɟɖɞɟɜ ɣɌɤɑɣ-

əɚ-ɗɚɡɌəɚɣəɚɕ ɝɔɝɞɑɘɧ ɘɑɒɐɟ ɝɚɍɚɕ. ȿɏɚɗ ɚɞ-

ɡɚɒɐɑəɔɫ ɣɌɤɑɣɑɖ, Ɏ ɝɚɎɚɖɟɛəɚɝɞɔ ɝ ɔɡ 

əɌɛɜɌɎɗɑəɔɑɘ ɔ ɔəɐɔɎɔɐɟɌɗɨəɧɘɔ ɚɝɚɍɑəəɚ-

ɝɞɫɘɔ ɝɞɜɚɑəɔɫ (ɐɗɔəɌ ɔ ɤɔɜɔəɌ ɤɑɑɖ) ɐɑɗɌɪɞ 

ɓɌɞɜɟɐəɔɞɑɗɨəɧɘ ɛɜɚɎɑɐɑəɔɫ əɑɠɜɚɝɖɚɛɔɔ ɔ 

ɗɔɞɚɞɜɔɛɝɔɔ ɔɓ ɚɐəɚɏɚ ɝɠɚɜɘɔɜɚɎɌəəɚɏɚ ɐɚ-

ɝɞɟɛɌ, ɚɝɚɍɑəəɚ ɛɜɔ ɝɗɚɒəɧɡ ɠɚɜɘɌɡ ȶȹ ɔ ɖɌɖ 

ɝɗɑɐɝɞɎɔɑ ɝəɔɒɌɪɞ ɩɠɠɑɖɞɔɎəɚɝɞɨ ɛɚɝɚɍɔɫ. Ȯ 

ɝɎɫɓɔ ɝ ɩɞɔɘ ɛɜɔ ɟɎɑɗɔɣɑəɔɔ çɖɌɘɑəəɚɕ 

əɌɏɜɟɓɖɔè əɑɚɍɡɚɐɔɘ ɞɥɌɞɑɗɨəɧɕ Ɏɧɍɚɜ ɛɟəɖ-

ɞɔɜɟɑɘɚɕ ɣɌɤɑɣɖɔ ɝ ɛɗɌəɔɜɚɎɌəɔɑɘ ɐɚɛɚɗəɔ-

ɞɑɗɨəɧɡ ɛɟəɖɢɔɚəəɧɡ ɡɚɐɚɎ ɔɗɔ ɛɜɔɘɑəɑəɔɑ 

ɖɚɘɍɔəɔɜɚɎɌəəɚɏɚ ɗɑɣɑəɔɫ. Ȼɚɘɔɘɚ ɓəɌəɔɫ 

ɠɚɜɘɧ ɝɞɜɚɑəɔɫ ɣɌɤɑɣəɚ-ɗɚɡɌəɚɣəɚɕ ɝɔɝɞɑɘɧ, 

ɎɌɒəɚɑ ɓəɌɣɑəɔɑ ɐɗɫ ɛɜɚɏəɚɓɌ ɩɠɠɑɖɞɔɎəɚɝɞɔ 

ɗɑɣɑəɔɫ ɔɘɑɑɞ ɛɜɔəɌɐɗɑɒəɚɝɞɨ ɣɌɤɑɣɑɖ ɖ ɞɔɛɟ 

ɜɚɞɌɢɔɔ. Ȯɧɍɚɜ ɛɟəɖɞɔɜɟɑɘɚɕ ɣɌɤɑɣɖɔ Ɏ ɓɌɎɔ-

ɝɔɘɚɝɞɔ ɚɞ ɞɔɛɌ ɜɚɞɌɢɔɔ Ɏɗɔɫɑɞ əɌ ɚɝɨ əɌɛɜɌɎ-

ɗɑəɔɫ ɛɜɔ ɜɌɍɚɞɑ ɜɔɏɔɐəɧɘ ɔəɝɞɜɟɘɑəɞɚɘ, ɣɞɚ 

ɚɛɜɑɐɑɗɫɑɞ ɚɍɦɑɘ ɎɔɓɟɌɗɔɓɌɢɔɔ ɔ ɘɌəɔɛɟɗɫɢɔɔ 

Ɏ ɣɌɤɑɣəɚ-ɗɚɡɌəɚɣəɚɕ ɝɔɝɞɑɘɑ. Ȼɜɔ ɌəɌɗɔɓɑ 

ɞɔɛɌ ɜɚɞɌɢɔɔ ɚɞɘɑɣɑəɚ əɌɗɔɣɔɑ ȭɜɚɐɑɗɑɎɝɖɚɏɚ 

ɞɔɛɌ ɟ 74 ɛɌɢɔɑəɞɚɎ (51,74%), ɁɚɐɝɚəɚɎɝɖɚɏɚ 

ɞɔɛɌ ɟ 69 ɛɌɢɔɑəɞɚɎ (48,3%). Ȼɜɔ ɌəɌɗɔɓɑ ɩɠ-

ɠɑɖɞɔɎəɚɝɞɔ ɗɑɣɑəɔɫ ɛɌɢɔɑəɞɚɎ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ 

ɚɞ ɞɔɛɌ ɜɚɞɌɢɔɔ ɚɞɘɑɣɑəɌ ɛɚɗəɌɫ ɩɗɔɘɔəɌɢɔɫ 

ɃȷȽ ɛɜɔ ɛɜɚɎɑɐɑəɔɔ ɃȹȷȾ ɘɚəɚɞɑɜɌɛɔɔ 78,3% 

ɟ ɛɌɢɔɑəɞɚɎ ɝ ȭɜɚɐɑɗɑɎɝɖɔɘ ɔ 86,9% ɟ ɛɌɢɔɑə-

ɞɚɎ ɝ ɁɚɐɝɚəɚɎɝɖɔɘ ɞɔɛɌɘɔ ɜɚɞɌɢɔɔ ɣɌɤɑɣɑɖ. 

ȬəɌɗɔɓ ɝɞɜɚɑəɔɫ ɣɌɤɑɣəɚ-ɗɚɡɌəɚɣəɚɕ ɝɔɝɞɑɘɧ, 

ɞɔɛɌ ɜɚɞɌɢɔɔ ɣɌɤɑɣɑɖ ɔ ɔɡ Ɏɗɔɫəɔɑ əɌ ɩɠɠɑɖ-

ɞɔɎəɚɝɞɨ ɗɑɣɑəɔɫ ɖɚɜɌɗɗɚɎɔɐəɚɏɚ əɑɠɜɚɗɔɞɔɌɓɌ 

ɛɚɖɌɓɧɎɌɑɞ ɌɖɞɟɌɗɨəɚɝɞɨ ɛɜɔɘɑəɑəɔɫ ɜɑɖɚə-

ɝɞɜɟɖɢɔɕ əɌ ɚɝəɚɎɌəɔɔ ɜɑɓɟɗɨɞɌɞɚɎ ɖɚɘɛɨɪ-

ɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ ɐɗɫ ɚɛɞɔɘɔɓɌɢɔɔ ɎɧɍɚɜɌ 

ɞɌɖɞɔɖɔ ɔ ɟɗɟɣɤɑəɔɫ ɜɑɓɟɗɨɞɌɞɚɎ ɗɑɣɑəɔɫ. ȮɗɌ-

ɐɑəɔɑ ɔəɠɚɜɘɌɢɔɑɕ ɚ ɐɗɔəɑ ɔ ɞɚɗɥɔəɑ ɣɌɤɑ-

ɣɑɖ, ɟɏɗɑ ɔɡ ɚɞɡɚɒɐɑəɔɫ ɚɞ ɗɚɡɌəɖɔ ɛɚɓɎɚɗɫɪɞ 

ɡɔɜɟɜɏɟ Ɏɚ Ɏɜɑɘɫ ɎɔɜɞɟɌɗɨəɚɕ ɚɛɑɜɌɢɔɔ ɚɢɑ-

əɔɞɨ Ɏɚɓɘɚɒəɚɝɞɨ ɔəɞɜɌɜɑəɌɗɨəɚɕ ɘɌəɔɛɟɗɫ-

ɢɔɔ ɜɔɏɔɐəɧɘ ɔəɝɞɜɟɘɑəɞɚɘ ɔ ɎɔɓɟɌɗɔɓɌɢɔɔ 

Ɏɝɑɕ ɣɌɤɑɣəɚ-ɗɚɡɌəɚɣəɚɕ ɝɔɝɞɑɘɧ ɔɓ ɗɪɍɚɏɚ 

ɐɚɝɞɟɛɌ. 

Ȼɜɔ ɌəɌɗɔɓɑ ɚɝɗɚɒəɑəɔɕ Ɏɑɐɟɥɑɑ ɘɑɝɞɚ 

ɓɌəɔɘɌɪɞ ɜɑɓɔɐɟɌɗɨəɧɑ ɖɌɘəɔ. Ƚ ɢɑɗɨɪ ɔɓɍɌɎ-

ɗɑəɔɫ ɚɞ ɛɚɝɗɑɐəɔɡ ɛɚɎɞɚɜəɚɑ ɡɔɜɟɜɏɔɣɑɝɖɚɑ 

ɗɑɣɑəɔɑ ɛɚɞɜɑɍɚɎɌɗɚɝɨ 25 ɍɚɗɨəɧɘ (17,48%). 

ȺɝəɚɎəɧɘɔ ɛɜɔɣɔəɌɘɔ ɜɑɓɔɐɟɌɗɨəɧɡ ɖɌɘəɑɕ 

ɛɚɝɗɟɒɔɗɔ ɘɔɏɜɌɢɔɫ ɠɜɌɏɘɑəɞɚɎ ɛɜɔ ɔəɞɜɌɜɑ-

əɌɗɨəɚɕ ɩəɐɚɝɖɚɛɔɣɑɝɖɚɕ ɘɌəɔɛɟɗɫɢɔɔ Ɏ ɞɜɟɐ-

əɚɐɚɝɞɟɛəɟɪ ɣɌɤɑɣɖɟ, əɑɛɜɌɎɔɗɨəɚ ɎɧɍɜɌəəɧɕ 

ɐɚɝɞɟɛ ɔ ɔəɞɜɌɚɛɑɜɌɢɔɚəəɚɑ ɖɜɚɎɚɞɑɣɑəɔɑ. 

ȹɌɔɍɚɗɨɤɑɑ ɖɚɗɔɣɑɝɞɎɚ ɜɑɓɔɐɟɌɗɨəɧɡ ɖɌɘəɑɕ 

ɝɖɚəɢɑəɞɜɔɜɚɎɌəɚ Ɏ ɏɜɟɛɛɑ ɛɌɢɔɑəɞɚɎ ɝ AII ɔ 

BII ɠɚɜɘɌɘɔ ɝɞɜɚɑəɔɫ ɣɌɤɑɣəɚ-ɗɚɡɌəɚɣəɚɕ ɝɔ-

ɝɞɑɘɧ ɛɚ 32% ɝɗɟɣɌɫ. Ȯ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɞɔɛɌ 

ɜɚɞɌɢɔɔ ɣɌɤɑɣɑɖ ɣɌɝɞɚɞɌ ɜɑɓɔɐɟɌɗɨəɧɡ ɖɌɘəɑɕ 

ɝɚɝɞɌɎɔɗɌ ɛɜɔ ȭɜɚɐɑɗɑɎɝɖɚɘ ɞɔɛɑ 68%, ɛɜɔ 

ɁɚɐɝɚəɚɎɝɖɚɘ ɞɔɛɑ 32% ɝɗɟɣɌɑɎ. 

ȻɜɚɠɔɗɌɖɞɔɖɚɕ ɐɌəəɧɡ ɚɝɗɚɒəɑəɔɕ ɫɎɗɫ-

ɑɞɝɫ ɌɐɑɖɎɌɞəɚɑ ɛɗɌəɔɜɚɎɌəɔɑ ɩəɐɚɝɖɚɛɔɣɑɝɖɚ-

ɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ, ɟɣɑɞ Ɏ ɖɌɒɐɚɘ ɔəɐɔɎɔɐɟɌɗɨ-

əɚɘ əɌɍɗɪɐɑəɔɔ ɌəɌɞɚɘɚ-ɞɚɛɚɏɜɌɠɔɣɑɝɖɔɡ 

ɚɝɚɍɑəəɚɝɞɑɕ ɣɌɤɑɣəɚ-ɗɚɡɌəɚɣəɚɕ ɝɔɝɞɑɘɧ, 

ɜɌɓɘɑɜɚɎ, ɛɗɚɞəɚɝɞɔ ɔ ɖɚɗɔɣɑɝɞɎɌ ɟɐɌɗɫɑɘɧɡ 

ɖɚəɖɜɑɘɑəɞɚɎ. Ⱥɐɔə ɔɓ ɝɚɎɜɑɘɑəəɧɡ əɑɔəɎɌ-

ɓɔɎəɧɡ ɗɟɣɑɎɧɡ ɘɑɞɚɐɚɎ ɐɔɌɏəɚɝɞɔɖɔ, ɛɚɓɎɚ-

ɗɫɪɥɔɕ ɛɜɔ ɛɗɌəɔɜɚɎɌəɔɔ ɣɜɑɝɖɚɒəɚɏɚ ɛɚɝɚ-

ɍɔɫ ɛɚɗɟɣɔɞɨ ɞɜɑɡɘɑɜəɧɑ ɘɚɐɑɗɔ Ɏɑɜɡəɔɡ ɘɚ-

ɣɑɎɧɡ ɛɟɞɑɕ ɔ ɝɚɝɟɐɚɎ ɝ Ɏɚɓɘɚɒəɚɝɞɨɪ ɎɜɌɥɑ-

əɔɫ Ɏ ɗɪɍɚɕ ɛɗɚɝɖɚɝɞɔ, ɫɎɗɫɑɞɝɫ ɘɟɗɨɞɔɝɛɔ-

ɜɌɗɨəɌɫ ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ (ȸȽȶȾ). 

ȻɗɌəɔɜɚɎɌəɔɑ ɛɟəɖɢɔɚəəɚɏɚ ɐɚɝɞɟɛɌ ɝ ɟɣɑɞɚɘ 

ɚɝɚɍɑəəɚɝɞɑɕ ɝɞɜɚɑəɔɫ ɃȷȽ, ɜɌɓɘɑɜɚɎ ɔ ɛɗɚɞ-

əɚɝɞɔ ɖɚəɖɜɑɘɑəɞɌ, ɝɚɝɟɐɔɝɞɚɕ Ɍɜɡɔɞɑɖɞɚəɔɖɔ, 

ɜɌɝɤɔɜɫɑɞ ɔəɠɚɜɘɌɢɔɪ, ɛɚɗɟɣɌɑɘɟɪ əɌ ɐɎɟɡ-

ɘɑɜəɧɡ ɜɑəɞɏɑəɚɎɝɖɔɡ ɔɗɔ ɟɗɨɞɜɌɓɎɟɖɚɎɧɡ 

ɔɓɚɍɜɌɒɑəɔɫɡ. ɉɞɚ Ɏ ɝɎɚɪ ɚɣɑɜɑɐɨ ɛɚɓɎɚɗɫɑɞ 

ɚɛɜɑɐɑɗɔɞɨ əɌɔɍɚɗɑɑ ɟɐɚɍəɟɪ ɐɗɫ ɛɟəɖɢɔɔ ɣɌ-

ɤɑɣɖɟ ɔ ɚɝɟɥɑɝɞɎɔɞɨ ɛɜɫɘɚɕ ɔ ɖɚɜɚɞɖɔɕ ɐɚ-

ɝɞɟɛ ɖ ɖɚəɖɜɑɘɑəɞɟ (ɔɗɔ ɚɝəɚɎəɚɕ ɘɌɝɝɑ ɖɌɘ-

əɑɕ), ɞɑɘ ɝɌɘɧɘ ɟɘɑəɨɤɔɞɨ Ɏɑɜɚɫɞəɚɝɞɨ ɚɝɞɌɎ-
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ɗɑəɔɫ ɖɌɘəɑɕ ɔɗɔ ɔɡ ɠɜɌɏɘɑəɞɚɎ Ɏ ɣɌɤɑɣəɚ-

ɗɚɡɌəɚɣəɚɕ ɝɔɝɞɑɘɑ. 

ȳɌɖɗɪɣɑəɔɑ. 

Ȯ ɓɌɖɗɪɣɑəɔɔ əɑɚɍɡɚɐɔɘɚ ɛɚɐɣɑɜɖəɟɞɨ, 

ɣɞɚ ɓɌɗɚɏɚɘ ɟɝɛɑɡɌ ɗɑɣɑəɔɫ ɖɚɜɌɗɗɚɎɔɐəɚɏɚ 

əɑɠɜɚɗɔɞɔɌɓɌ, ɖɜɚɘɑ əɑɚɞɦɑɘɗɑɘɧɡ ɝɚɝɞɌɎɗɫ-

ɪɥɔɡ: ɞɌɖɔɡ ɖɌɖ ɖɎɌɗɔɠɔɖɌɢɔɫ ɡɔɜɟɜɏɌ, ɑɏɚ 

ɚɛɧɞ ɔ ɚɝəɌɥɑəɔɑ ɟɜɚɗɚɏɔɣɑɝɖɚɏɚ ɝɞɌɢɔɚəɌɜɌ, 

ɫɎɗɫɑɞɝɫ ɌɐɑɖɎɌɞəɌɫ ɚɢɑəɖɌ ɛɌɞɚɗɚɏɔɣɑɝɖɚɏɚ 

ɛɜɚɢɑɝɝɌ, ɚɝɚɍɑəəɚɝɞɑɕ ɔəɐɔɎɔɐɟɌɗɨəɚɏɚ ɝɞɜɚ-

ɑəɔɫ ɚɜɏɌəɌ, ɛɗɌəɔɜɚɎɌəɔɑ ɛɜɑɐɛɚɗɌɏɌɑɘɚɏɚ 

ɗɑɣɑəɔɫ, Ɍ ɏɗɌɎəɚɑ ɛɜɚɏəɚɓɔɜɚɎɌəɔɑ ɜɑɓɟɗɨɞɌɞɌ. 

ȬəɌɗɔɓ Ɏəɟɞɜɑəəɑɕ ɝɞɑɜɑɚɌɜɡɔɞɑɖɞɚəɔɖɔ ɛɚɣɖɔ 

ɔ ɔɡ Ɏɗɔɫəɔɑ əɌ ɩɠɠɑɖɞɔɎəɚɝɞɨ ɗɑɣɑəɔɫ ɖɚɜɌɗ-

ɗɚɎɔɐəɚɏɚ əɑɠɜɚɗɔɞɔɌɓɌ ɚɛɜɑɐɑɗɫɑɞ ɢɑɗɑɝɚɚɍ-

ɜɌɓəɚɝɞɨ ɛɜɔɘɑəɑəɔɫ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌ-

ɠɔɔ ɐɗɫ ɚɛɞɔɘɔɓɌɢɔɔ ɎɧɍɚɜɌ ɞɌɖɞɔɖɔ ɔ ɟɗɟɣ-

ɤɑəɔɫ ɜɑɓɟɗɨɞɌɞɚɎ ɗɑɣɑəɔɫ, Ɍ ɞɌɖɒɑ ɝ ɢɑɗɨɪ 

ɝəɔɒɑəɔɫ ɜɔɝɖɌ ɜɌɓɎɔɞɔɫ ɔəɞɜɌɚɛɑɜɌɢɔɚəəɧɡ 

ɚɝɗɚɒəɑəɔɕ.   

ȴɝɞɚɣəɔɖ ɠɔəɌəɝɔɜɚɎɌəɔɫ ɔ  ɖɚəɠɗɔɖɞ 

ɔəɞɑɜɑɝɚɎ. 

ȬɎɞɚɜɧ ɐɌəəɚɕ ɝɞɌɞɨɔ ɛɚɐɞɎɑɜɐɔɗɔ ɚɞɝɟɞ-

ɝɞɎɔɑ ɠɔəɌəɝɚɎɚɕ ɛɚɐɐɑɜɒɖɔ ɔɝɝɗɑɐɚɎɌəɔɫ ɔ 

ɖɚəɠɗɔɖɞɌ ɔəɞɑɜɑɝɚɎ, ɚ ɖɚɞɚɜɧɡ əɑɚɍɡɚɐɔɘɚ 

ɝɚɚɍɥɔɞɨ.

 

Ƚɛɔɝɚɖ ȷɔɞɑɜɌɞɟɜɧ: 

1. ɀɔɗɔɘɚəɚɎ ȯ.Ȼ., ȬɗɫɑɎ Ɋ.ȯ., ȮɌɝɔɗɨɑɎ Ȼ.Ȯ., ȼɟɐɑəɖɚ Ȯ.ȴ. 

ȾɌɖɞɔɖɌ ɗɑɣɑəɔɫ əɑɠɜɚɗɔɞɔɌɓɌ: ɜɚɗɨ ɝɛɔɜɌɗɨəɚɕ ɖɚɘɛɨ-

ɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ. ȼɌɐɔɚɗɚɏɔɫ-ɛɜɌɖɞɔɖɌ. 2001. 34-35.  

2. ȬɗɫɑɎ Ɋ.ȯ., Ƚɔəɔɢɧə Ȯ.ȱ., ȼɌɛɚɛɚɜɞ ȷ.ȸ., ɂɌɜɔɣɑəɖɚ Ȱ.ȯ. 

ȳɌɍɚɗɑɎɌəɔɫ ɌəɚɘɌɗɔɕəɧɡ ɛɚɣɑɖ ɔ Ɏɑɜɡəɔɡ ɘɚɣɑɎɧɡ ɛɟɞɑɕ. 

ȸ., 2007. C. 83-87.  

3. F. Sampaio, C. Mandarim -de-Lacerda. Anatomic class ificatio n 

of kidney collecting system of endourologic procedures. Journal 

of endourology. 1988; 2: 3.  

4. Kaye K.W., Reinke D.B. Detailed caliceal anatomy for e n-

dourology. J  Urol . 1984; 132 (6): 1085 -1088.  

5. ȬɗɫɑɎ Ɋ.ȯ., ȼɟɐɑəɖɚ Ȯ.ȴ., ȯɌɓɔɘɔɑɎ ȸ.-Ƚ.Ȭ. ȸɚɣɑɖɌɘɑəəɌɫ 

ɍɚɗɑɓəɨ. ȬɖɞɟɌɗɨəɧɑ Ɏɚɛɜɚɝɧ ɐɔɌɏəɚɝɞɔɖɔ ɔ ɎɧɍɚɜɌ ɘɑɞɚ-

ɐɌ ɗɑɣɑəɔɫ. ȸ., ȾɎɑɜɨ, ȺȺȺ çȴɓɐ-Ɏɚ çȾɜɔɌɐɌè. 2006. 

6. ȻɑɝɑɏɚɎ Ƚ.Ȯ. ȺɛɞɔɘɔɓɌɢɔɫ ɖɜɔɞɑɜɔɑɎ ɎɧɍɚɜɌ ɝɛɚɝɚɍɌ 

ɚɛɑɜɌɞɔɎəɚɏɚ ɗɑɣɑəɔɫ ɖɚɜɌɗɗɚɎɔɐəɚɏɚ əɑɠɜɚɗɔɞɔɌɓɌ. Ȱɔɝɝ. 

ɖɌəɐ. ɘɑɐ. əɌɟɖ., ȸɚɝɖɎɌ, 2015..  

. 

 

 

Refer ences : 

1. Filimonov G. P., Alyaev Yu. G., Vasiliev P. V., Rudenko V. I. 

Tactics of nephrolithiasis treatment: the role of spiral computed 

tomography. Radiology -practice. 2001; 34 -35 (in Russian).  

2. Alyaev Yu. G., Sinitsyn V. E., Rapoport L. M., Tsarichen ko D. 

G. Diseases of abnormal kidneys and upper urinary tract. M., 

2007, P. 83 -87 (in Russian).  

3. Sampaio F., Mandarin -de-Lacerda K. Anatomic classif ication 

of the kidney collecting system of endourologic procedures. 

Journal of endourology. 1988; 2: 3.  

4. Kate K. W., Reinke D. B. Detailed caliceal anatomy for e n-

dourology is. J Urol. 1984; 132 (6): 1085 -1088.  

5. Alyaev Yu. G., Rudenko V. I., Gaziyev M. -S. A. Urolithiasis. 

Topical issues of diagnosis and choice of treatment. M., Tver: 

LLC "Publishing house  "Triada"; 2006 (in Russian).  

6. Pesegov S. V. Optimization of selection criteria the method of 

surgical treatment of Staghorn nephrolithiasis. Diss. Cand. med. 

Sciences. Moscow, 2015 (in Russian).  

 

 



   RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY  

  | www.rejr.ru | REJR. 2019; 9 (3):134-142      DOI:10.21569/2222-7415-2019-9-3-134-142             ʉʪʨʘʥʠʮʘ  134 
 

 

 

 

ȹȱɀȼȺȽɂȴȹȾȴȯȼȬɀȴɋ Ȯ Ⱥɂȱȹȶȱ ɀȿȹȶɂȴȺȹȬȷɈȹȺȯȺ ȽȺȽȾȺɋȹȴɋ  

ȻȺɃȱɃȹȺȵ ȻȬȼȱȹɁȴȸɇ Ȼȼȴ ȺȻȱȼȬȾȴȮȹȺȸ ȷȱɃȱȹȴȴ ȶȺȼȬȷȷȺȮȴȰȹȺȯȺ 

ȹȱɀȼȺȷȴȾȴȬȳȬ 

 

ɃɑɡɚəɌɢɖɌɫ ȸ.ȷ.1, ȼɚɝɝɚɗɚɎɝɖɔɕ Ȭ.ȹ.1, ȶɜɪɣɖɚɎ ȴ.Ȭ.1, ȹɔɖɚɗɑəɖɚ Ȯ.ȹ.2,3, 

ȭɚɍɧɗɑɎ Ȱ.Ȭ.1, ȮɑɗɔɖɌəɚɎɌ ȸ.ȯ.4, ȶɚəɐɜɌɞɨɑɎɌ Ⱥ.Ȭ.1, ɃɑɡɚəɌɢɖɔɕ ȴ.Ȭ.5 

 
ɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. ȺɢɑəɖɌ ɠɟəɖɢɔɚəɌɗɨəɚɏɚ ɝɚɝɞɚɫəɔɫ ɛɚɣɑɣəɚɕ ɛɌɜɑəɡɔɘɧ 

ɟ ɛɌɢɔɑəɞɚɎ ɝ ɖɚɜɌɗɗɚɎɔɐəɧɘ əɑɠɜɚɗɔɞɔɌɓɚɘ ɐɚ ɔ ɛɚɝɗɑ ɚɛɑɜɌɢɔɔ ɛɟɞɑɘ 

ɚɛɜɑɐɑɗɑəɔɫ ɩɠɠɑɖɞɔɎəɚɏɚ ɛɚɣɑɣəɚɏɚ ɛɗɌɓɘɚɞɚɖɌ ɔ ɟɜɚɎəɫ ȁ2-

ɘɔɖɜɚɏɗɚɍɟɗɔəɟɜɔɔ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. Ȯ ɔɝɝɗɑɐɚɎɌəɔɔ ɛɜɔəɫɗɔ ɟɣɌɝɞɔɑ 94 ɛɌɢɔɑəɞɌ ɝ ɖɚɜɌɗɗɚ-

Ɏɔɐəɧɘɔ ɖɚəɖɜɑɘɑəɞɌɘɔ K1-K3 ɛɚɣɑɣəɚɕ ɗɚɖɌɗɔɓɌɢɔɔ. Ȯɝɑɘ ɍɚɗɨəɧɘ Ɏɧɛɚɗəɫɗɝɫ 

ɖɚɘɛɗɑɖɝ ɔəɝɞɜɟɘɑəɞɌɗɨəɧɡ ɔ ɗɌɍɚɜɌɞɚɜəɧɡ ɔɝɝɗɑɐɚɎɌəɔɕ, ɜɌɐɔɚəɟɖɗɔɐəɚɑ ɔɝɝɗɑɐɚ-

ɎɌəɔɑ. Ɂɔɜɟɜɏɔɣɑɝɖɚɑ ɗɑɣɑəɔɑ ɛɜɚɎɚɐɔɗɚɝɨ ɘɑɞɚɐɚɘ ɛɑɜɖɟɞɌəəɚɕ əɑɠɜɚɗɔɞɚɞɜɔɛɝɔɔ 

(ȻȹȷȾ). 

ȼɑɓɟɗɨɞɌɞɧ. Ȯ əɌɝɞɚɫɥɑɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɍɧɗɌ ɎɧɫɎɗɑəɌ ɛɜɫɘɌɫ ɖɚɜɜɑɗɫɢɔɚəəɌɫ 

ɝɎɫɓɨ ɝɎɫɓɑɕ ɘɑɒɐɟ Ɏɑɗɔɣɔəɚɕ ɩɠɠɑɖɞɔɎəɚɏɚ ɛɚɣɑɣəɚɏɚ ɛɗɌɓɘɚɞɚɖɌ ɔ ȁ2-

ɘɔɖɜɚɏɗɚɍɟɗɔəɟɜɔɑɕ ɟ ɍɚɗɨəɧɡ ȸȶȭ Ɏ ɛɑɜɔɚɛɑɜɌɢɔɚəəɚɘ ɛɑɜɔɚɐɑ. ȼɑɓɟɗɨɞɌɞɧ ɔɝɝɗɑɐɚ-

ɎɌəɔɫ ɛɚɖɌɓɌɗɔ, ɣɞɚ ɎɑɗɔɣɔəɌ ɩɠɠɑɖɞɔɎəɚɏɚ ɛɚɣɑɣəɚɏɚ ɛɗɌɓɘɚɞɚɖɌ ɛɚɣɖɔ Ɏ ɏɜɟɛɛɑ 

ɍɚɗɨəɧɡ ɝ ɜɑɓɔɐɟɌɗɨəɧɘ əɑɠɜɚɗɔɞɔɌɓɚɘ ɍɧɗɌ əɔɒɑ, ɣɑɘ ɟ ɛɌɢɔɑəɞɚɎ ɍɑɓ ɖɚəɖɜɑɘɑəɞɌ. 

ȳɌɖɗɪɣɑəɔɑ. ȼɑɓɔɐɟɌɗɨəɧɑ ɖɚəɖɜɑɘɑəɞɧ ɛɚɣɑɖ, əɑɛɚɐɐɌɪɥɔɑɝɫ ɖɚəɝɑɜɎɌɞɔɎ-

əɚɕ ɞɑɜɌɛɔɔ Ɏ ɞɑɣɑəɔɑ 3-ɡ ɘɑɝɫɢɑɎ, ɛɚɝɗɑ Ɏɧɛɚɗəɑəɔɫ ȻȹȷȾ ɚɖɌɓɧɎɌɪɞ ɛɚɎɜɑɒɐɌɪɥɑɑ 

ɎɚɓɐɑɕɝɞɎɔɑ əɌ ɛɚɣɑɣəɟɪ ɛɌɜɑəɡɔɘɟ, ɣɞɚ ɎɧɜɌɒɌɑɞɝɫ Ɏ ɝəɔɒɑəɔɔ ɩɠɠɑɖɞɔɎəɚɏɚ ɛɚ-

ɣɑɣəɚɏɚ ɛɗɌɓɘɚɞɚɖɌ ɔ ɛɚɎɧɤɑəɔɔ ɟɜɚɎəɫ ȁ2-ɘɔɖɜɚɏɗɚɍɟɗɔəɌ ɘɚɣɔ ɛɚ ɝɜɌɎəɑəɔɪ ɝ 

ɏɜɟɛɛɚɕ ɖɚəɞɜɚɗɫ. 
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NEPHROSCINTIGRAPHY IN ASSESSING THE FUNCTIONAL STATE OF THE RENAL 

PARENCHYMA IN THE SURGICAL TREATMENT OF CORAL NEPHROLITHIASIS 

 

Chekhonatskaya M.L. 1, Rossolovsky A.N.1, Kryuchkov I.A. 1, Nikolenko V.N. 2,3,  

Boby lev D.A.1, Velikanova  M.G.4, Kond ratõeva  O.A.1, Chekhonatsky  I.A.5  
 

urpose.  To assess the functional state of renal parenchyma in patients with coral 

nephrolithiasis before and after surgery by determining the effective renal plasma 

flow and the level o f ȁ2-microglobulinuria.  

Materials and methods . The study involved 94 patients with an established diagn o-

sis of urolithiasis, with coralloid calculi K1 -K3 renal localization. All patients underwent a 

complex of instrumental and laboratory studies, radionuc lide study. Surgical treatment was 

per formed by percutaneous nephrolithotripsy (PNLT).  
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Results . In this study, a direct correlation between the value of effective renal pla s-

ma flow and ȁ2-microglobulinuria in patients with ICD in the perioperative period w as r e-

vealed. The results of the study showed that the value of effective renal plasma flow of the 

kidney in the group of patients with residual nephrolithiasis was lower than in patients 

without co ncrement.  

Conclusion . Residual renal calculi, which are not  susceptible to conservative ther a-

py for 3 months, after PNLT have a damaging effect on the renal parenchyma, which is e x-

pressed in a decrease in the effective renal plasma flow and an increase in the level of urine 

ȁ2-microglobulin compared with the control group. . 
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ɌɝɛɜɚɝɞɜɌəɑəəɚɝɞɨ ɘɚɣɑɖɌɘɑəəɚɕ ɍɚ-

ɗɑɓəɔ (ȸȶȭ) ɎɚɓɜɌɝɞɌɑɞ ɔ ɟɒɑ əɌ ɝɑɏɚ-

ɐəɫɤəɔɕ ɐɑəɨ, Ɏ ɝɜɑɐəɑɘ, ɎɝɞɜɑɣɌɑɞɝɫ 

əɑ ɘɑəɑɑ, ɣɑɘ ɟ 6 % əɌɝɑɗɑəɔɫ[1, 2, 3]. 

ɉɎɚɗɪɢɔɫ ɘɑɐɔɢɔəɝɖɔɡ ɞɑɡəɚɗɚ-

ɏɔɕ Ɏ ɩəɐɚɟɜɚɗɚɏɔɔ ɓɌɎɑɜɤɔɗɌ ɩɛɚɡɟ ɚɞɖɜɧɞɚɕ 

ɡɔɜɟɜɏɔɔ ɖɌɘəɑɕ Ɏɑɜɡəɔɡ ɘɚɣɑɎɧɡ ɛɟɞɑɕ, ɛɜɔ 

ɖɚɞɚɜɚɕ ɛɚɗəɚɑ ɚɝɎɚɍɚɒɐɑəɔɑ ɛɚɗɚɝɞəɚɕ ɝɔɝɞɑ-

ɘɧ ɚɞ ɖɚəɖɜɑɘɑəɞɚɎ ɍɧɗɚ ɛɜɌɎɔɗɚɘ [4]. ȻɚɎɝɑ-

ɘɑɝɞəɧɕ ɛɑɜɑɡɚɐ ɖ ɘɔəɔɘɌɗɨəɚ ɔəɎɌɓɔɎəɧɘ 

ɛɜɚɢɑɐɟɜɌɘ ɛɜɔɎɑɗ ɖ ɔɓɘɑəɑəɔɪ ɚɞəɚɤɑəɔɫ 

ɍɚɗɨɤɔəɝɞɎɌ ɟɜɚɗɚɏɚɎ ɖ ɚɝɞɌɞɚɣəɧɘ (ɜɑɓɔɐɟ-

Ɍɗɨəɧɘ) ɠɜɌɏɘɑəɞɌɘ ɖɌɘəɑɕ, əɌɗɔɣɔɑ ɖɚɞɚɜɧɡ 

ɛɚɝɗɑ ɗɑɣɑəɔɫ ɝɣɔɞɌɑɞɝɫ ɞɑɜɌɛɑɎɞɔɣɑɝɖɔ ɛɜɔ-

ɑɘɗɑɘɚɕ ɖɚəɑɣəɚɕ ɞɚɣɖɚɕ [5, 6]. 

Ƚɜɑɐɔ ɘɌɗɚɔəɎɌɓɔɎəɧɡ ɘɑɞɚɐɔɖ ɛɑɜɖɟ-

ɞɌəəɌɫ əɑɠɜɚɗɔɞɜɔɛɝɔɫ (ȻȹȷȾ) Ɏ əɌɝɞɚɫɥɑɑ 

Ɏɜɑɘɫ ɛɜɔɓəɌəɌ ɛɜɚɢɑɐɟɜɚɕ ɎɧɍɚɜɌ ɐɗɫ ɍɚɗɨ-

ɤɔɡ (ɍɚɗɑɑ 2 ɝɘ) ɛɚɣɑɣəɧɡ ɖɌɘəɑɕ [7-10]. Ȼɜɔ 

ɩɞɚɘ ɩɠɠɑɖɞɔɎəɚɝɞɨ ɟɐɌɗɑəɔɫ ɖɚəɖɜɑɘɑəɞɚɎ 

ɛɜɔ ɔɝɛɚɗɨɓɚɎɌəɔɔ ȻȹȷȾ-ɘɚəɚɞɑɜɌɛɔɔ ɝɚɝɞɌɎ-

ɗɫɑɞ 74ð83 % [11, 12].  

Ƚɜɑɐɔ ɘəɚɒɑɝɞɎɌ ɠɚɜɘ ȸȶȭ ɖɚɜɌɗɗɚɎɔɐ-

əɧɕ əɑɠɜɚɗɔɞɔɌɓ ɓɌəɔɘɌɑɞ ɚɝɚɍɚɑ ɘɑɝɞɚ ɝɜɑɐɔ 

ɠɌɖɞɚɜɚɎ, ɚɖɌɓɧɎɌɪɥɔɡ ɛɚɎɜɑɒɐɌɪɥɑɑ Ɏɚɓ-

ɐɑɕɝɞɎɔɑ əɌ ɛɚɣɑɣəɟɪ ɛɌɜɑəɡɔɘɟ. ɉɞɚ Ɏ ɓəɌɣɔ-

ɞɑɗɨəɚɕ ɝɞɑɛɑəɔ ɝɎɫɓɌəɚ ɖɌɖ ɝ ɝɌɘɔɘ ɛɌɞɚɗɚɏɔ-

ɣɑɝɖɔɘ ɛɜɚɢɑɝɝɚɘ (ɐɔɝɘɑɞɌɍɚɗɔɣɑɝɖɌɫ əɑɠɜɚ-

ɛɌɞɔɫ), ɞɌɖ ɔ ɝɚ ɓəɌɣɔɞɑɗɨəɚɕ ɝɟɘɘɌɜəɚɕ ɘɌɝ-

ɝɚɕ ɖɚəɖɜɑɘɑəɞɌ Ɏ ɛɚɗɚɝɞəɚɕ ɝɔɝɞɑɘɑ ɛɚɣɖɔ, 

ɎɧɓɧɎɌɪɥɑɕ əɌɜɟɤɑəɔɫ ɟɜɚɐɔəɌɘɔɖɔɔ ɡɜɚəɔ-

ɣɑɝɖɔɕ ɖɌɗɨɖɟɗɬɓəɧɕ ɛɔɑɗɚəɑɠɜɔɞ. Ȯ ɍɚɗɨɤɔə-

ɝɞɎɑ ɝɗɟɣɌɑɎ ɚɞɝɟɞɝɞɎɔɑ ɝɎɚɑɎɜɑɘɑəəɚɏɚ ɗɑɣɑ-

əɔɫ ɛɜɔɎɚɐɔɞ ɖ ɌɖɞɔɎɌɢɔɔ ɢɑɗɚɏɚ ɖɌɝɖɌɐɌ ɛɜɚ-

ɎɚɝɛɌɗɔɞɑɗɨəɧɡ, ɛɜɚɠɔɍɜɚɞɔɣɑɝɖɔɡ ɔ Ɍəɏɔɚ-

ɏɑəəɧɡ ɠɌɖɞɚɜɚɎ, Ɏɑɐɟɥɔɡ ɖ ɜɌɓɎɔɞɔɪ ɞɟɍɟɗɚ-

ɔəɞɑɜɝɞɔɢɔɌɗɨəɚɏɚ ɛɚɜɌɒɑəɔɫ ɝ ɔɝɡɚɐɚɘ Ɏ 

əɑɠɜɚɝɖɗɑɜɚɓ ɔ ɛɜɚɏɜɑɝɝɔɜɚɎɌəɔɑ ɡɜɚəɔɣɑɝɖɚɕ 

ɍɚɗɑɓəɔ ɛɚɣɑɖ [7]. 

Ȯ ɝɎɫɓɔ ɝ ɩɞɔɘ ɚɢɑəɖɌ ɝɞɑɛɑəɔ ɛɚɎɜɑɒɐɑ-

əɔɫ ɞɟɍɟɗɚɔəɞɑɜɝɞɔɢɔɌɗɨəɚɕ ɞɖɌəɔ ɔ ɠɟəɖɢɔɚ-

əɌɗɨəɚɏɚ ɝɚɝɞɚɫəɔɫ ɛɚɣɖɔ Ɏ ɛɑɜɔɚɛɑɜɌɢɔɚəəɚɘ 

ɛɑɜɔɚɐɑ ɟ ɍɚɗɨəɧɡ ɝ ɖɚɜɌɗɗɚɎɔɐəɧɘ əɑɠɜɚɗɔ-

ɞɔɌɓɚɘ ɫɎɗɫɑɞɝɫ ɌɖɞɟɌɗɨəɚɕ ɓɌɐɌɣɑɕ [2, 5, 13]. 

ȰɚɖɌɓɌəɚ, ɣɞɚ ɚɐəɔɘ ɔɓ əɌɔɍɚɗɑɑ ɔəɠɚɜɘɌɞɔɎ-

əɧɡ ɘɌɜɖɑɜɚɎ ɫɎɗɫɑɞɝɫ ȁ2-ɘɔɖɜɚɏɗɚɍɟɗɔə ɘɚɣɔ, 

ɖɚɞɚɜɧɕ ɝɎɚɍɚɐəɚ ɠɔɗɨɞɜɟɑɞɝɫ Ɏ ɛɚɣɑɣəɧɡ ɖɗɟ-

ɍɚɣɖɌɡ. Ȯ əɚɜɘɑ ɚə ɛɚɗəɚɝɞɨɪ ɜɑɌɍɝɚɜɍɔɜɟɑɞɝɫ 

Ɏ ɛɜɚɖɝɔɘɌɗɨəɧɡ ɚɞɐɑɗɌɡ ɛɚɣɑɣəɧɡ ɖɌəɌɗɨɢɑɎ 

ɔ Ɏ ɐɌɗɨəɑɕɤɑɘ ɛɚɐɎɑɜɏɌɑɞɝɫ ɜɌɝɛɌɐɟ. Ȼɜɔ 

əɌɜɟɤɑəɔɔ ɠɟəɖɢɔɔ ɛɚɣɑɣəɧɡ ɖɌəɌɗɨɢɑɎ ɖɚə-

ɢɑəɞɜɌɢɔɫ ȁ2-ɘɔɖɜɚɏɗɚɍɟɗɔəɌ (ȁ2-ȸȯ) Ɏ ɛɗɌɓɘɑ 

ɖɜɚɎɔ ɝəɔɒɌɑɞɝɫ, Ɍ ɎɧɎɑɐɑəɔɑ ɑɏɚ ɝ ɘɚɣɚɕ - 

ɎɚɓɜɌɝɞɌɑɞ. ȰɔəɌɘɔɖɌ ɖɚəɢɑəɞɜɌɢɔɕ ȁ2-

ȸȯɘɚɒɑɞ ɝɗɟɒɔɞɨ ɚɍɦɑɖɞɔɎəɧɘ ɖɜɔɞɑɜɔɑɘ ɐɗɫ 

ɜɑɤɑəɔɫ ɎɚɛɜɚɝɌ ɚ ɞɌɖɞɔɖɑ ɗɑɣɑəɔɫ ɟ ɍɚɗɨəɧɡ 

ȸȶȭ [14]. 

ȺɍɦɑɖɞɔɎəɧɘ ɘɑɞɚɐɚɘ ɚɢɑəɖɔ ɠɟəɖɢɔɚ-

əɌɗɨəɚɏɚ ɝɚɝɞɚɫəɔɫ ɛɚɣɑɣəɚɕ ɛɌɜɑəɡɔɘɧ ɫɎɗɫ-

ɑɞɝɫ ɐɔəɌɘɔɣɑɝɖɌɫ əɑɠɜɚɝɢɔəɞɔɏɜɌɠɔɫ, ɝ 

ɚɛɜɑɐɑɗɑəɔɑɘ ɩɠɠɑɖɞɔɎəɚɏɚ ɛɚɣɑɣəɚɏɚ ɛɗɌɓɘɚ-

ɞɚɖɌ (ɉȻȻ) [15]. ȮɑɗɔɣɔəɌ ɉȻȻ ɡɌɜɌɖɞɑɜɔɓɟɑɞ 

ɝɚɝɞɚɫəɔɑ ɖɜɚɎɚɚɍɜɌɥɑəɔɫ Ɏ ɖɚɜɖɚɎɚɘ Ɏɑɥɑ-

ɝɞɎɑ ð ɚɝəɚɎəɚɕ ɠɟəɖɢɔɚəɌɗɨəɚɕ ɓɚəɑ ɛɚɣɑɖ 

[16].  

ɂɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. 

ȺɢɑəɖɌ ɠɟəɖɢɔɚəɌɗɨəɚɏɚ ɝɚɝɞɚɫəɔɫ ɛɚ-

ɣɑɣəɚɕ ɛɌɜɑəɡɔɘɧ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɖɚɜɌɗɗɚɎɔɐ-

əɧɘ əɑɠɜɚɗɔɞɔɌɓɚɘ Ɏ ɛɑɜɔɚɛɑɜɌɢɔɚəəɚɘ ɛɑ-

ɜɔɚɐɑ ɛɟɞɑɘ ɚɛɜɑɐɑɗɑəɔɫ ɩɠɠɑɖɞɔɎəɚɏɚ ɛɚɣɑɣ-

əɚɏɚ ɛɗɌɓɘɚɞɚɖɌ ɔ ɟɜɚɎəɫ ȁ2-

ɘɔɖɜɚɏɗɚɍɟɗɔəɟɜɔɔ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. 

ȺɍɝɗɑɐɚɎɌəɚ 94 ɛɌɢɔɑəɞɌ ɝ ɖɚɜɌɗɗɚɎɔɐ-

əɧɘ əɑɠɜɚɗɔɞɔɌɓɚɘ K1-K3 ɛɚɣɑɣəɚɕ ɗɚɖɌɗɔɓɌ-

ɢɔɔ. ȶɜɔɞɑɜɔɫɘɔ ɔɝɖɗɪɣɑəɔɫ ɝɞɌɗɔ: ɖɚəɖɜɑ-

ȼ 
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ɘɑəɞɧ Ɏəɑɛɚɣɑɣəɚɕ ɗɚɖɌɗɔɓɌɢɔɔ, ɘəɚɒɑɝɞɎɑə-

əɧɑ ɖɚəɖɜɑɘɑəɞɧ ɛɚɣɑɖ, ɞɫɒɑɗɌɫ ɝɚɘɌɞɔɣɑɝɖɌɫ  

ɛɌɞɚɗɚɏɔɫ, ɫɎɗɫɪɥɌɫɝɫ ɛɜɚɞɔɎɚɛɚɖɌɓɌəɔɑɘ ɐɗɫ 

ɛɜɚɎɑɐɑəɔɫ ȻȹȷȾ; ɚɝɞɜɧɕ ɛɔɑɗɚəɑɠɜɔɞ, əɌɗɔ-

ɣɔɑ ɌəɌɞɚɘɔɣɑɝɖɔɡ ɚɝɚɍɑəəɚɝɞɑɕ ɛɚɗɚɝɞəɚɕ ɝɔ-

ɝɞɑɘɧ ɛɚɣɖɔ. ȰɔɌɏəɚɓ ȸȶȭ Ɏɚ Ɏɝɑɡ əɌɍɗɪɐɑəɔ-

ɫɡ ɟɝɞɌəɌɎɗɔɎɌɗɝɫ əɌ ɚɝəɚɎɌəɔɔ ɐɌəəɧɡ ɖɗɔ-

əɔɖɚ-ɗɌɍɚɜɌɞɚɜəɧɡ ɔ ɗɟɣɑɎɧɡ (ɘɟɗɨɞɔɝɛɔɜɌɗɨ-

əɌɫ ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ) ɘɑɞɚɐɚɎ ɔɝɝɗɑ-

ɐɚɎɌəɔɫ. ȺɍɝɗɑɐɚɎɌəɔɑ ɛɜɚɎɚɐɔɗɚɝɨ əɌ ɐɚ- ɔ 

ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɘ ɩɞɌɛɌɡ ɔ ɎɖɗɪɣɌɗɚ ɖɚɘ-

ɛɗɑɖɝ ɗɌɍɚɜɌɞɚɜəɧɡ ɔɝɝɗɑɐɚɎɌəɔɕ Ɏ ɝɚɚɞɎɑɞ-

ɝɞɎɔɑ ɝɚ ɝɞɌəɐɌɜɞɌɘ ɚɖɌɓɌəɔɫ ɝɛɑɢɔɌɗɔɓɔɜɚ-

ɎɌəəɚɕ ɛɚɘɚɥɔ ɍɚɗɨəɧɘ ɝ ȸȶȭ. 

Ȯɚ Ɏɝɑɡ əɌɍɗɪɐɑəɔɫɡ ɛɌɢɔɑəɞɌɘ ɍɧɗɚ Ɏɧ-

ɛɚɗəɑəɚ ɚɛɑɜɌɞɔɎəɚɑ ɗɑɣɑəɔɑ ɘɑɞɚɐɚɘ ȻȹȷȾ. ȿ 

68 (72,34%) ɍɚɗɨəɧɡ ɛɚɝɗɑ ɛɜɚɎɑɐɑəɔɫ ɚɐəɚɕ 

ɛɜɚɢɑɐɟɜɧ ȻȹȷȾ ɎɧɫɎɗɑəɧ ɜɑɓɔɐɟɌɗɨəɧɑ ɖɚə-

ɖɜɑɘɑəɞɧ. Ȯ 26 (27,66%) əɌɍɗɪɐɑəɔɫɡ ɛɜɚɔɓɚ-

ɤɗɚ ɛɚɗəɚɑ ɚɝɎɚɍɚɒɐɑəɔɑ ɛɚɗɚɝɞəɚɕ ɝɔɝɞɑɘɧ 

ɚɞ ɖɌɘəɑɕ. Ȯɝɑɘ ɔɝɝɗɑɐɟɑɘɧɘ ɍɚɗɨəɧɘ Ɏ ɛɚɝɗɑ-

ɚɛɑɜɌɢɔɚəəɚɘ ɛɑɜɔɚɐɑ ɛɜɚɎɚɐɔɗɌɝɨ ɘɑɞɌɠɔ-

ɗɌɖɞɔɖɌ. ȻɌɢɔɑəɞɌɘ ɝ ɜɑɓɔɐɟɌɗɨəɧɘɔ ɖɚəɖɜɑ-

ɘɑəɞɌɘɔ (n=68) ɛɚɝɗɑ Ɏɧɛɔɝɖɔ ɔɓ ɝɞɌɢɔɚəɌɜɌ 

əɌɓəɌɣɌɗɔɝɨ ɗɔɞɚɗɔɞɔɣɑɝɖɔɑ ɔ ɗɔɞɚɖɔəɑɞɔɣɑ-

ɝɖɔɑ ɛɜɑɛɌɜɌɞɧ, Ɍəɞɔɍɔɚɞɔɖɔ ɤɔɜɚɖɚɏɚ ɝɛɑɖ-

ɞɜɌ ɐɑɕɝɞɎɔɫ, ɛɜɚɞɔɎɚɎɚɝɛɌɗɔɞɑɗɨəɧɑ ɝɜɑɐ-

ɝɞɎɌ, ɜɌɝɞɔɞɑɗɨəɧɑ ɟɜɚɌəɞɔɝɑɛɞɔɖɔ ɝɜɚɖɚɘ əɌ 

3-4 ɘɑɝɫɢɌ. ȭɚɗɨəɧɘ ɍɑɓ ɜɑɓɔɐɟɌɗɨəɧɡ ɖɚəɖɜɑ-

ɘɑəɞɚɎ ɛɜɚɎɚɐɔɗɌɝɨ ɛɜɚɠɔɗɌɖɞɔɖɌ ɜɑɢɔɐɔɎɌ 

ɖɌɘəɑɚɍɜɌɓɚɎɌəɔɫ ɝ ɛɜɔɘɑəɑəɔɑɘ ɐɔɑɞɚɞɑɜɌ-

ɛɔɔ ɔ ɜɌɝɞɔɞɑɗɨəɧɡ ɟɜɚɌəɞɔɝɑɛɞɔɖɚɎ. Ȯ ɓɌɎɔ-

ɝɔɘɚɝɞɔ ɚɞ ɜɑɓɟɗɨɞɌɞɚɎ ɚɛɑɜɌɞɔɎəɚɏɚ ɗɑɣɑəɔɫ 

Ɏɝɑ ɚɍɝɗɑɐɚɎɌəəɧɑ ɛɌɢɔɑəɞɧ ɍɧɗɔ ɜɌɓɐɑɗɑəɧ 

əɌ 3 ɏɜɟɛɛɧ. 

ȺɝəɚɎəɟɪ ɏɜɟɛɛɟ ɝɚɝɞɌɎɔɗɔ 32ɛɌɢɔɑəɞɌ, ɟ 

ɖɚɞɚɜɧɡ Ɏ ɜɌəəɑɘ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɘ ɛɑɜɔɚɐɑ 

ɔ ɣɑɜɑɓ 3 ɘɑɝɫɢɌ ɛɚɝɗɑ ɚɛɑɜɌɢɔɔ ɝɚɡɜɌəɫɗɔɝɨ 

ɜɑɓɔɐɟɌɗɨəɧɑ ɖɚəɖɜɑɘɑəɞɧ Ɏ ɣɌɤɑɣəɚ-

ɗɚɡɌəɚɣəɚɕ ɝɔɝɞɑɘɑ (ɃȷȽ). Ȯ ɏɜɟɛɛɟ ɝɜɌɎəɑəɔɫ 

Ɏɚɤɗɔ 36 ɍɚɗɨəɧɡ, ɟ ɖɚɞɚɜɧɡ ɜɑɓɔɐɟɌɗɨəɧɑ 

ɖɚəɖɜɑɘɑəɞɧ Ɏ ɃȷȽ ɚɛɜɑɐɑɗɫɗɔɝɨ Ɏ ɜɌəəɑɘ ɛɚ-

ɝɗɑɚɛɑɜɌɢɔɚəəɚɘ ɛɑɜɔɚɐɑ, ɚɐəɌɖɚ əɑ ɍɧɗɔ Ɏɧ-

ɫɎɗɑəɧ ɣɑɜɑɓ ɞɜɔ ɘɑɝɫɢɌ ɛɚɝɗɑ ɚɛɑɜɌɢɔɔ ɛɚɝɗɑ 

ɖɚəɝɑɜɎɌɞɔɎəɚɕ ɞɑɜɌɛɔɔ. ȶɚəɞɜɚɗɨəɟɪ ɏɜɟɛɛɟ 

ɝɚɝɞɌɎɔɗɔ 26 ɛɌɢɔɑəɞɚɎ, ɟ ɖɚɞɚɜɧɡ ɛɚɝɗɑ ɛɜɚ-

Ɏɑɐɑəɔɫ ȻȹȷȾ ɃȷȽ ɛɚɣɖɔ ɍɧɗɌ ɛɚɗəɚɝɞɨɪ ɚɝɎɚ-

ɍɚɒɐɑəɌ ɚɞ ɖɚəɖɜɑɘɑəɞɌ ɔ ɣɑɜɑɓ 3 ɘɑɝɫɢɌ əɑ 

ɚɞɘɑɣɑəɚ ɜɑɢɔɐɔɎɌ ɓɌɍɚɗɑɎɌəɔɫ. 

Ȯɝɑ ɚɍɝɗɑɐɚɎɌəəɧɑ ɛɌɢɔɑəɞɧ ɍɧɗɔ ɝɚɛɚ-

ɝɞɌɎɔɘɧ ɛɚ ɎɚɓɜɌɝɞɟ. Ȱɗɔɞɑɗɨəɚɝɞɨ ɓɌɍɚɗɑɎɌəɔɫ 

ɍɚɗɑɑ 5 ɗɑɞ Ɏ ɚɝəɚɎəɚɕ ɏɜɟɛɛɑ ɔɘɑɗɔ 87,5% 

ɍɚɗɨəɧɡ, Ɏ ɏɜɟɛɛɌɡ ɝɜɌɎəɑəɔɫ ɔ ɖɚəɞɜɚɗɫ 

55,6% ɔ 50%, ɝɚɚɞɎɑɞɝɞɎɑəəɚ. Ȳɑəɥɔəɧ 66 

(70,21%) ɍɚɗɑɗɔ ɣɌɥɑ, ɣɑɘ ɘɟɒɣɔəɧ 28 

(29,79%).  

Ƚ ɢɑɗɨɪ ɚɢɑəɖɔ ɝɞɑɛɑəɔ ɛɚɜɌɒɑəɔɫ ɞɟɍɟ-

ɗɚɔəɞɑɜɝɞɔɢɔɌɗɨəɚɕ ɞɖɌəɔ ɔ ɠɟəɖɢɔɚəɌɗɨəɚɏɚ 

ɝɚɝɞɚɫəɔɫ ɛɚɣɑɣəɚɕ ɛɌɜɑəɡɔɘɧ Ɏɝɑɘ ɛɌɢɔɑə-

ɞɌɘ əɌ ɐɚ- ɔ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɘ ɩɞɌɛɌɡ (ɛɜɔ 

Ɏɧɛɔɝɖɑ ɔɓ ɝɞɌɢɔɚəɌɜɌ ɔ ɣɑɜɑɓ 3 ɘɑɝɫɢɌ ɛɚɝɗɑ 

ɚɛɑɜɌɢɔɔ) ɛɜɚɎɚɐɔɗɌɝɨ ɐɔəɌɘɔɣɑɝɖɌɫ Ɍəɏɔɚəɑ-

ɠɜɚɝɢɔəɞɔɏɜɌɠɔɫ ɝ ɚɢɑəɖɚɕ ɩɠɠɑɖɞɔɎəɚɏɚ ɛɚ-

ɣɑɣəɚɏɚ ɛɗɌɓɘɚɞɚɖɌ ɔ ɚɛɜɑɐɑɗɫɗɝɫ ɟɜɚɎɑəɨȁ2-

ȸȯ ɘɚɣɔ. 

Ⱥɛɜɑɐɑɗɑəɔɑ ɟɜɚɎəɫ ȁ2-

ɘɔɖɜɚɏɗɚɍɟɗɔəɟɜɔɔ Ɏɧɛɚɗəɫɗɚɝɨ ɘɑɞɚɐɚɘ ɔɘ-

ɘɟəɚɠɑɜɘɑəɞəɚɏɚ ɌəɌɗɔɓɌ əɌ ɌəɌɗɔɓɌɞɚɜɑ 

IMMULITE 2000. ȴɝɛɚɗɨɓɚɎɌɗɔ ɖɚɘɘɑɜɣɑɝɖɔɕ 

əɌɍɚɜ IMMULITE 2000 ȁ2-Mikroglobulin ɛɜɚɔɓ-

ɎɚɐɝɞɎɌ Siemens Healthcare Diagnostics (ȯɑɜɘɌ-

əɔɫ). ȳɌɍɚɜ, ɡɜɌəɑəɔɑ ɔ ɌəɌɗɔɓ ɛɚɗɟɣɑəəɚɏɚ ɘɌ-

ɞɑɜɔɌɗɌ ɚɝɟɥɑɝɞɎɗɫɗɔ Ɏ ɝɚɚɞɎɑɞɝɞɎɔɔ ɝ ɔə-

ɝɞɜɟɖɢɔɑɕ ɖ əɌɍɚɜɟ ɜɑɌɏɑəɞɚɎ. 

ȼɌɐɔɚəɟɖɗɔɐəɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɛɜɚɎɚɐɔɗɔ 

əɌ ɚɐəɚɠɚɞɚəəɚɘ ɩɘɔɝɝɔɚəəɚɘ ɖɚɘɛɨɪɞɑɜəɚɘ 

ɞɚɘɚɏɜɌɠɑ çBrightViewè Philips. ȻɚɐɏɚɞɚɎɖɌ ɛɌ-

ɢɔɑəɞɌ ɎɖɗɪɣɌɗɌ Ɏ ɝɑɍɫ ɟɛɚɞɜɑɍɗɑəɔɑ ɛɔɥɔ ɔ 

0,5 ɗ Ɏɚɐɧ ɓɌ 30 ɘɔəɟɞ ɐɚ ɔɝɝɗɑɐɚɎɌəɔɫ, ɖɚɞɚ-

ɜɚɑ ɛɜɚɎɚɐɔɗɔ Ɏ ɛɚɗɚɒɑəɔɔ ɗɑɒɌ, Ɏ ɛɜɫɘɚɕ 

ɓɌɐəɑɕ ɛɜɚɑɖɢɔɔ. ȮəɟɞɜɔɎɑəəɚ ɎɎɚɐɔɗɔ MAG-3 

99mTc. ȴɓɘɑɜɫɗɔ ɜɑəɌɗɨəɧɕ ɔəɐɑɖɝ, ɩɠɠɑɖ-

ɞɔɎəɧɕ ɛɚɣɑɣəɧɕ ɛɗɌɓɘɚɞɚɖ, ɔəɐɑɖɝ ɎɧɎɑɐɑ-

əɔɫ. ȷɚɖɌɗɔɓɌɢɔɫ ɜɑɓɔɐɟɌɗɨəɧɡ ɖɚəɖɜɑɘɑəɞɚɎ 

ɛɚ ɐɌəəɧɘ ȸȽȶȾ ɛɜɑɐɝɞɌɎɗɑəɌ Ɏ ɞɌɍɗɔɢɑ 1. 

Ɂɔɘɔɣɑɝɖɔɕ ɝɚɝɞɌɎ ɖɚəɖɜɑɘɑəɞɚɎ ɚɛɜɑɐɑ-

ɗɫɗɔ əɌ ɛɚɗɫɜɔɓɌɢɔɚəəɚɘ ɘɔɖɜɚɝɖɚɛɑ MC 300 

POLMICROS (ȬɎɝɞɜɔɫ). Ȼɚɝɗɑ ɛɜɚɎɑɐɑəɔɫ ɛɑɜ-

ɖɟɞɌəəɚɕ əɑɠɜɚɗɔɞɚɞɜɔɛɝɔɔ ɠɜɌɏɘɑəɞɧ ɖɚɜɌɗ-

ɗɚɎɔɐəɧɡ ɖɚəɖɜɑɘɑəɞɚɎ ɓɌɍɔɜɌɗɔ, ɛɜɚɘɧɎɌɗɔ 

Ɏɚɐɚɕ, ɣɌɝɞɔɣəɚ ɠɜɌɏɘɑəɞɔɜɚɎɌɗɔ, ɛɚɗɟɣɑəəɧɕ 

ɛɚɜɚɤɚɖ əɌəɚɝɔɗɔ Ɏɘɑɝɞɑ ɝ ɔɘɘɑɜɝɔɚəəɚɕ 

ɒɔɐɖɚɝɞɨɪ əɌ ɛɜɑɐɘɑɞəɚɑ ɝɞɑɖɗɚ ɐɗɫ ɛɜɚɎɑɐɑ-

əɔɫ ɌəɌɗɔɓɌ. ȼɑɓɟɗɨɞɌɞɧ ɔɝɝɗɑɐɚɎɌəɔɫ ɛɜɔɎɑ-

ȾɌɍɗɔɢɌ ʈ1.     ȷɚɖɌɗɔɓɌɢɔɫ ɜɑɓɔɐɟɌɗɨəɧɡ ɖɚəɖɜɑɘɑəɞɚɎ ɛɚ ɐɌəəɧɘ ɘɟɗɨɞɔɝɛɔ-

ɜɌɗɨəɚɕ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ. 

ʃʦʢʘʣʠʟʘʮʠʷ ʢʦʥʢʨʝʤʝʥʪʦʚ ʂʦʣʠʯʝʩʪʚʦ ʧʘʮʠʝʥʪʦʚ 

ʆʩʥʦʚʥʘʷ ʛʨʫʧʧʘ ɻʨʫʧʧʘ ʩʨʘʚʥʝʥʠʷ 

ʃʦʭʘʥʢʘ 0 8 (22,2%) 

ʅʠʞʥʷʷ ʛʨʫʧʧʘ ʯʘʰʝʯʝʢ 8 (25%) 16 (44,5%) 

ʉʨʝʜʥʷʷ ʛʨʫʧʧʘ ʯʘʰʝʯʝʢ 4 (12,5%) 4 (11,1%) 

ɺʝʨʭʥʷʷ ʛʨʫʧʧʘ ʯʘʰʝʯʝʢ 0 8 (
2,2%) 

ɺ ʥʝʩʢʦʣʴʢʠʭ ʛʨʫʧʧʘʭ ʯʘʰʝʯʝʢ 20 (62,5%) 0 
 

   
 



   RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY  

  | www.rejr.ru | REJR. 2019; 9 (3):134-142      DOI:10.21569/2222-7415-2019-9-3-134-142             ʉʪʨʘʥʠʮʘ  137 
 

ɐɑəɧ ɐɔɌɏɜɌɘɘɑ (ɜɔɝ. 1). 

ȼɑɓɟɗɨɞɌɞɧ. 

ȽɚɏɗɌɝəɚ ɛɚɗɟɣɑəəɧɘ ɐɌəəɧɘ ɛɚɖɌɓɌɞɑɗɔ 

ɩɠɠɑɖɞɔɎəɚɏɚ ɛɚɣɑɣəɚɏɚ ɛɗɌɓɘɚɞɚɖɌ əɌ ɐɚɚɛɑ-

ɜɌɢɔɚəəɚɘ ɩɞɌɛɑ ɍɧɗɔ ɝɚɛɚɝɞɌɎɔɘɧ Ɏɚ Ɏɝɑɡ 

ɏɜɟɛɛɌɡ (ɜɔɝ. 2). ȻɚɖɌɓɌɞɑɗɨ ɘɑɐɔɌəɧ Ɏɑɗɔɣɔə 

ɝɟɘɘɌɜəɚɏɚ ɩɠɠɑɖɞɔɎəɚɏɚ ɛɚɣɑɣəɚɏɚ ɛɗɌɓɘɚɞɚ-

ɖɌ Ɏ ɚɝəɚɎəɚɕ ɏɜɟɛɛɑ ɝɚɝɞɌɎɔɗ 584,4Ñ7,73 

ɘɗ/ɘɔə, Ɏ ɏɜɟɛɛɑ ɝɜɌɎəɑəɔɫ ɔ ɖɚəɞɜɚɗɫ ð 

585,6Ñ44,4 ɘɗ/ɘɔə ɔ 574,85Ñ10,18 ɘɗ/ɘɔə ɝɚ-

ɚɞɎɑɞɝɞɎɑəəɚ.  

ȹɌɔɍɚɗɑɑ ɎɧɜɌɒɑəəɧɑ ɔɓɘɑəɑəɔɫ ɎɧɫɎ-

ɗɑəɧ ɟ ɛɌɢɔɑəɞɚɎ ɚɝəɚɎəɚɕ ɏɜɟɛɛɧ, ɏɐɑ ɐɌəəɧɕ 

ɛɚɖɌɓɌɞɑɗɨ ɍɧɗ ɜɌɎɑə 141,11Ñ31,44 ɘɗ/ɘɔə. Ȯ 

ɏɜɟɛɛɑ ɝɜɌɎəɑəɔɫ ɓəɌɣɑəɔɫ ɩɠɠɑɖɞɔɎəɚɏɚ ɛɚ-

ɣɑɣəɚɏɚ ɛɗɌɓɘɚɞɚɖɌ ɝɚɝɞɌɎɔɗɔ 159,2Ñ30,9 

ɘɗ/ɘɔə, Ɏ ɏɜɟɛɛɑ ɖɚəɞɜɚɗɫ ɝɚɚɞɎɑɞɝɞɎɚɎɌɗɔ 

193,29Ñ19,67 ɘɗ/ɘɔə. ȻɚɖɌɓɌɞɑɗɔ ɘɑɐɔɌə ɝɟɘ-

ɘɌɜəɚɏɚ ɩɠɠɑɖɞɔɎəɚɏɚ ɛɚɣɑɣəɚɏɚ ɛɗɌɓɘɚɞɚɖɌ 

ɍɧɗɔ əɔɒɑ əɚɜɘɧ, əɚ əɑ ɔɘɑɗɔ ɝɞɌɞɔɝɞɔɣɑɝɖɔ 

ɓəɌɣɔɘɧɡ ɜɌɓɗɔɣɔɕ Ɏ ɔɝɝɗɑɐɟɑɘɧɡ ɏɜɟɛɛɌɡ. 

Ƀɑɜɑɓ ɞɜɔ ɘɑɝɫɢɌ ɛɚɝɗɑ ɚɛɑɜɌɢɔɔ, ɝɚɏɗɌɝ-

əɚ ɜɑɓɟɗɨɞɌɞɌɘ ɔɝɝɗɑɐɚɎɌəɔɫ ɔ ɐɌəəɧɘ ɐɔəɌ-

ɘɔɣɑɝɖɚɕ ɌəɏɔɚəɑɠɜɚɝɢɔəɞɔɏɜɌɠɔɔ, ɎɑɗɔɣɔəɌ 

ɘɑɐɔɌəɧ ɩɠɠɑɖɞɔɎəɚɏɚ ɛɚɣɑɣəɚɏɚ ɛɗɌɓɘɚɞɚɖɌ 

ɚɛɑɜɔɜɚɎɌəəɚɕ ɛɚɣɖɔ Ɏ ɚɝəɚɎəɚɕ ɏɜɟɛɛɑ ɍɧɗɌ 

əɌ 39,8% əɔɒɑ, ɣɑɘ ɟ ɍɚɗɨəɧɡ ɏɜɟɛɛɧ ɝɜɌɎəɑ-

əɔɫ ɔ ɝɚɝɞɌɎɔɗɌ 186,07Ñ35,89 ɘɗ/ɘɔə (ɜɔɝ. 4). 

Ȯ ɏɜɟɛɛɌɡ ɝɜɌɎəɑəɔɫ ɔ ɖɚəɞɜɚɗɫ ɐɌəəɧɕ 

ɛɚɖɌɓɌɞɑɗɨ ɍɧɗ ɜɌɎɑə 309,8Ñ39,07 ɘɗ/ɘɔə ɔ 

306,37Ñ16,44 ɘɗ/ɘɔə ɝɚɚɞɎɑɞɝɞɎɑəəɚ. ȳəɌɣɑəɔɫ 

ɘɑɐɔɌə ɝɟɘɘɌɜəɚɏɚ ɛɚɣɑɣəɚɏɚ ɛɗɌɓɘɚɞɚɖɌ Ɏ 

ɏɜɟɛɛɌɡ ɝɜɌɎəɑəɔɫ (626,35 Ñ18,03 ɘɗ/ɘɔə) ɔ 

ɖɚəɞɜɚɗɫ (612,85Ñ10 ɘɗ/ɘɔə) əɌɡɚɐɔɗɔɝɨ Ɏ ɛɜɑ-

ɐɑɗɌɡ əɚɜɘɧ. Ȯ ɚɝəɚɎəɚɕ ɏɜɟɛɛɑ ɍɧɗɔ əɔɒɑ 

əɚɜɘɧ (584,9Ñ49,69 ɘɗ/ɘɔə). 

Ȼɚɘɔɘɚ ɚɢɑəɖɔ ɩɠɠɑɖɞɔɎəɚɏɚ ɛɚɣɑɣəɚɏɚ 

ɛɗɌɓɘɚɞɚɖɌ Ɏɝɑɘ ɍɚɗɨəɧɘ ɛɜɚɔɓɎɚɐɔɗɚɝɨ ɔɓɘɑ-

ɜɑəɔɑ ɛɚɖɌɓɌɞɑɗɑɕ ȁ2-ɘɔɖɜɚɏɗɚɍɟɗɔəɌ ɘɚɣɔ əɌ 

ɐɚɚɛɑɜɌɢɔɚəəɚɘ ɩɞɌɛɑ, Ɏ ɜɌəəɑɘ ɛɚɝɗɑɚɛɑɜɌ-

ɢɔɚəəɚɘ ɛɑɜɔɚɐɑɔ ɣɑɜɑɓ 3 ɘɑɝɫɢɌ ɛɚɝɗɑ ɚɛɑɜɌ-

ɢɔɔ. ȼɑɓɟɗɨɞɌɞɧ ɔɝɝɗɑɐɚɎɌəɔɕ ɛɜɑɐɝɞɌɎɗɑəɧ əɌ 

ɜɔɝɟəɖɑ 5. 

ȽɚɏɗɌɝəɚ ɛɚɗɟɣɑəəɧɘ ɐɌəəɧɘ ɛɚɖɌɓɌɞɑɗɔ 

ȁ2-ɘɔɖɜɚɏɗɚɍɟɗɔəɌ ɘɚɣɔ ɐɚ ɚɛɑɜɌɢɔɔ ɍɧɗɔ ɝɚ-

ɛɚɝɞɌɎɔɘɧ Ɏɚ Ɏɝɑɡ ɏɜɟɛɛɌɡ. Ȯ ɜɌəəɑɘ ɛɚɝɗɑ-

ɚɛɑɜɌɢɔɚəəɚɘ ɛɑɜɔɚɐɑ ɟɝɞɌəɚɎɗɑəɚ ɜɌɝɡɚɒɐɑ-

əɔɑ ɘɑɐɔɌə ɓəɌɣɑəɔɕ ȁ2-ȸȯ ɘɚɣɔ: əɌɔɘɑəɨɤɑɑ 

ɓəɌɣɑəɔɑ ɐɌəəɚɏɚ ɛɚɖɌɓɌɞɑɗɫ ɎɧɫɎɗɑəɚ Ɏ ɏɜɟɛ-

ɛɑ ɖɚəɞɜɚɗɫ ð 42,78Ñ8,56 əɏ/ɘɗ; əɌɔɎɧɝɤɑɑ 

ɓəɌɣɑəɔɑ Ɏ ɚɝəɚɎəɚɕ ɏɜɟɛɛɑ ð 

163,74Ñ38,34əɏ/ɘɗ; Ɏ ɏɜɟɛɛɑ ɝɜɌɎəɑəɔɫ ɛɚɖɌɓɌ-

ɞɑɗɔ ɍɧɗɔ ɜɌɎəɧ 97Ñ19,3 əɏ/ɘɗ. 

Ƀɑɜɑɓ 3 ɘɑɝɫɢɌ ɛɚɝɗɑ ɚɛɑɜɌɢɔɔ ɟɝɞɌəɚɎ-

 

ȼɔɝ. 1 (Fig. 1) 

ȼɔɝ. 1.      ȽɡɑɘɌ. 

ȽɚɝɞɌɎ ɖɚəɖɜɑɘɑəɞɚɎ ɛɚ ɐɌəəɧɘ ɛɚɗɫɜɔɓɌɢɔɚəəɚɕ ɘɔɖɜɚɝɖɚɛɔɔ. 

Fig. 1.    Scheme.  

The composition of stones according to polarization microscopy.  
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ɗɑəɚ ɝəɔɒɑəɔɑ ɘɑɐɔɌəɧ ɓəɌɣɑəɔɕȁ2-ȸȯ ɘɚɣɔ 

Ɏɚ Ɏɝɑɡ ɏɜɟɛɛɌɡ, ɚɐəɌɖɚ Ɏ ɏɜɟɛɛɑ  ɖɚəɞɜɚɗɫ  ɛɚ- 

 

 

ȼɔɝ. 2 Ɍ (Fig. 2 Ɍ) 

 

ȼɔɝ. 2 ɍ (Fig. 2 b) 

 

ȼɔɝ. 2 Ɏ (Fig. 2 ɝ) 

ȼɔɝ. 2.      ȽɡɑɘɌ. 

ȻɚɖɌɓɌɞɑɗɔ ɩɠɠɑɖɞɔɎəɚɏɚ ɛɚɣɑɣəɚɏɚ ɛɗɌɓɘɚɞɚɖɌ ɐɚ ɚɛɑɜɌɢɔɔ: 

Ɍ) ɛɚɣɖɔ ɝ ɖɚɜɌɗɗɚɎɔɐəɧɘ ɖɚəɖɜɑɘɑəɞɚɘ; 

ɍ) ɛɚɣɖɔ ɍɑɓ ɖɚəɖɜɑɘɑəɞɌ; 

Ɏ) ɝɟɘɘɌɜəɧɕ. 

Fig. 2.   Scheme.  

Indicators of effective re nal plasma flow before surgery:  

a) kidneys with coral -like concretion;  

b) kidneys without concrement;  

c) total.  

 

ȼɔɝ. 3 Ɍ (Fig. 3 Ɍ) 

 

ȼɔɝ. 3 ɍ (Fig. 3 b) 

 

ȼɔɝ. 3 Ɏ (Fig. 3 ɝ) 

ȼɔɝ. 3.      ȽɡɑɘɌ. 

ȻɚɖɌɓɌɞɑɗɔ ɩɠɠɑɖɞɔɎəɚɏɚ ɛɚɣɑɣəɚɏɚ ɛɗɌɓɘɚɞɚɖɌ Ɏ ɜɌəəɑɘ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɘ ɛɑɜɔɚɐɑ: 

Ɍ) ɚɛɑɜɔɜɚɎɌəəɚɕ ɛɚɣɖɔ; 

ɍ) ɛɚɣɖɔ ɍɑɓ ɖɚəɖɜɑɘɑəɞɌ; 

Ɏ) ɝɟɘɘɌɜəɧɕ. 

Fig. 3.   Scheme.  

Indicators of effective renal plasma flow in the early postoperative period:  

a) operated kidney;  

b) kidneys without concrement;  

c) total.  
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ȼɔɝ. 4 Ɍ (Fig. 4 Ɍ) 

 

ȼɔɝ. 4 ɍ (Fig. 4 b) 

 

ȼɔɝ. 4 Ɏ (Fig. 4 ɝ) 

ȼɔɝ. 4.      ȽɡɑɘɌ. 

ȻɚɖɌɓɌɞɑɗɔ ɩɠɠɑɖɞɔɎəɚɏɚ ɛɚɣɑɣəɚɏɚ ɛɗɌɓɘɚɞɚɖɌ ɣɑɜɑɓ 3 ɘɑɝɫɢɌ ɛɚɝɗɑ ɚɛɑɜɌɢɔɔ: 

Ɍ) ɚɛɑɜɔɜɚɎɌəəɚɕ ɛɚɣɖɔ; 

ɍ) ɛɚɣɖɔ ɍɑɓ ɖɚəɖɜɑɘɑəɞɌ; 

Ɏ) ɝɟɘɘɌɜəɧɕ. 

Fig. 4.   Scheme . 

Indicators of effe ctive renal plasma flow in 3 months after surgery:  

a) operated kidney;  

b) kidneys without concrement;  

c) total.  

 

ȼɔɝ. 5 Ɍ (Fig. 5 Ɍ) 

 

ȼɔɝ. 5 ɍ (Fig. 5 b) 

 

ȼɔɝ. 5 Ɏ (Fig. 5 ɝ) 

ȼɔɝ. 5.      ȽɡɑɘɌ. 

ȻɚɖɌɓɌɞɑɗɔ ȁ2-ɘɔɖɜɚɏɗɚɍɟɗɔəɌ ɘɚɣɔ: 

Ɍ) ɐɚ ɚɛɑɜɌɢɔɔ; 

ɍ) Ɏ ɜɌəəɑɘ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɘ ɛɑɜɔɚɐɑ; 

Ɏ) ɣɑɜɑɓ 3 ɘɑɝɫɢɌ ɛɚɝɗɑ ɚɛɑɜɌɢɔɔ. 

Fig. 5.   Scheme . 

Indicators of urine ȁ2-microglobulin:  

a) prior to surgery;  

b) in the early postoperative period;  

c) 3 months after surgery.  
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ɖɌɓɌɞɑɗɨ ɝəɔɓɔɗɝɫ əɔɒɑ ɐɚɚɛɑɜɌɢɔɚəəɧɡ ɓəɌ-

ɣɑəɔɕ ɔ ɝɚɚɞɎɑɞɝɞɎɚɎɌɗ18,68Ñ5,55əɏ/ɘɗ; Ɏ ɚɝ-

əɚɎəɚɕ ɏɜɟɛɛɑ ð ɚɝɞɌɎɌɗɝɫ Ɏɧɤɑ (112,4 

Ñ33,12əɏ/ɘɗ); Ɏ ɏɜɟɛɛɑ ɝɜɌɎəɑəɔɫ ð ɝɚɚɞɎɑɞ-

ɝɞɎɚɎɌɗ ɐɚɚɛɑɜɌɢɔɚəəɧɘ ɓəɌɣɑəɔɫɘ (51,12 Ñ 

19,21əɏ/ɘɗ). 

ȻɜɚɎɑɐɑəəɧɕ ɝɞɌɞɔɝɞɔɣɑɝɖɔɕ ɌəɌɗɔɓ ɛɚ-

ɗɟɣɑəəɧɡ ɐɌəəɧɡ ɛɜɚɐɑɘɚəɝɞɜɔɜɚɎɌɗ əɌɗɔɣɔɑ 

ɛɜɫɘɚɕ ɖɚɜɜɑɗɫɢɔɚəəɚɕ ɝɎɫɓɔ ɘɑɒɐɟ ɛɚɖɌɓɌɞɑ-

ɗɫɘɔ ɝɟɘɘɌɜəɚɏɚ ɩɠɠɑɖɞɔɎəɚɏɚ ɛɚɣɑɣəɚɏɚ 

ɛɗɌɓɘɚɞɚɖɌ ɔ ɟɜɚɎəɫ ȁ2-ɘɔɖɜɚɏɗɚɍɟɗɔəɟɜɔɔ Ɏɚ 

Ɏɝɑɡ ɔɝɝɗɑɐɟɑɘɧɡ ɏɜɟɛɛɌɡ. ȹɌ ɐɚɚɛɑɜɌɢɔɚəəɚɘ 

ɩɞɌɛɑ ɖɚɩɠɠɔɢɔɑəɞ ɖɚɜɜɑɗɫɢɔɔ ɝɚɝɞɌɎɔɗ: Ɏ ɚɝ-

əɚɎəɚɕ ɏɜɟɛɛɑ r= 0,44; Ɏ ɏɜɟɛɛɑ ɝɜɌɎəɑəɔɫ -

r=0,81; Ɏ ɏɜɟɛɛɑ ɖɚəɞɜɚɗɫ -r=0,78 ɛɜɔ p<0,001. 

Ȯ ɜɌəəɑɘ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɘ ɛɑɜɔɚɐɑ ɍɧɗ ɜɌ-

Ɏɑə: Ɏ ɚɝəɚɎəɚɕ ɏɜɟɛɛɑ r= 0,8; Ɏ ɏɜɟɛɛɑ ɝɜɌɎəɑ-

əɔɫ r= 0,62; Ɏ ɏɜɟɛɛɑ ɖɚəɞɜɚɗɫr=0,7;ɛɜɔ 

p<0,001. Ƀɑɜɑɓ ɞɜɔ ɘɑɝɫɢɌ ɛɚɝɗɑ ɚɛɑɜɌɢɔɔ ɝɚ-

ɚɞɎɑɞɝɞɎɚɎɌɗ: Ɏ ɚɝəɚɎəɚɕ ɏɜɟɛɛɑ r= 0,72; Ɏ 

ɏɜɟɛɛɑ ɝɜɌɎəɑəɔɫ r= 0,69; Ɏ ɏɜɟɛɛɑ ɖɚə-

ɞɜɚɗɫr=0,89; ɛɜɔ p<0,001. 

Ȼɜɔ ɛɜɚɎɑɐɑəɔɔ ROC-ɌəɌɗɔɓɌ ɝ ɚɛɜɑɐɑɗɑ-

əɔɑɘ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɔ ɔ ɝɛɑɢɔɠɔɣəɚɝɞɔ ɘɑɞɚ-

ɐɔɖɔ ɔɓɘɑɜɑəɔɫ ɩɠɠɑɖɞɔɎəɚɏɚ ɛɚɣɑɣəɚɏɚ ɛɗɌɓ-

ɘɚɞɚɖɌ ɛɗɚɥɌɐɨ ɛɚɐ ɖɜɔɎɚɕ ɝɚɝɞɌɎɔɗɌ 

AUC=0,98Ñ0,012 (ɜɔɝ. 6).  

Ƚɗɑɐɟɑɞ ɚɞɘɑɞɔɞɨ, ɣɞɚ ɛɜɔ ɚɛɜɑɐɑɗɑəɔɔ 

ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɔ ɔ ɝɛɑɢɔɠɔɣəɚɝɞɔ ȁ2-ȸȯ ɘɚɣɔ 

ɛɗɚɥɌɐɨ ɛɚɐ ɖɜɔɎɚɕ ɍɧɗɌ ɜɌɎəɌ 

AUC=0,83Ñ0,011 (ɜɔɝ. 7). 

Ⱥɍɝɟɒɐɑəɔɑ. 

ȼɑɓɟɗɨɞɌɞɧ ɔɝɝɗɑɐɚɎɌəɔɫ ɛɚɖɌɓɌɗɔ, ɣɞɚ Ɏɚ 

Ɏɝɑɡ ɔɝɝɗɑɐɟɑɘɧɡ ɏɜɟɛɛɌɡ ɎɑɗɔɣɔəɌ ɩɠɠɑɖɞɔɎ-

əɚɏɚ ɛɚɣɑɣəɚɏɚ ɛɗɌɓɘɚɞɚɖɌ ɛɚɣɖɔ ɝ ɖɚɜɌɗɗɚ-

Ɏɔɐəɧɘ ɖɌɘəɑɘ ɍɧɗɌ əɔɒɑ, ɣɑɘ Ɏ ɛɚɣɖɑ ɍɑɓ 

ɖɚəɖɜɑɘɑəɞɌ. 

Ȱɚ əɌɣɌɗɌ ɚɛɑɜɌɞɔɎəɚɏɚ ɗɑɣɑəɔɫ Ɏ ɚɝəɚɎ-

əɚɕ ɏɜɟɛɛɑ ɛɚɖɌɓɌɞɑɗɔ ɉȻȻ Ɏ ɛɚɣɖɑ ɝ əɑɠɜɚɗɔ-

ɞɔɌɓɚɘ ɍɧɗɔ əɌ 48,87%, Ɏ ɏɜɟɛɛɑ ɝɜɌɎəɑəɔɫ ð 

əɌ 35,22%, Ɏ ɏɜɟɛɛɑ ɖɚəɞɜɚɗɫ ð əɌ 36,17% əɔ-

ɒɑ, ɣɑɘ Ɏ ɖɚəɞɜɌɗɌɞɑɜɌɗɨəɚɕ ɛɚɣɖɑ. Ȯ ɜɌəəɑɘ 

ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɘ ɛɑɜɔɚɐɑ ɌəɌɗɚɏɔɣəɧɑ ɛɚɖɌ-

ɓɌɞɑɗɔ ɝɚɝɞɌɎɔɗɔ 66,39%, 59,69% ɔ 49, 04%, ɝɚ-

ɚɞɎɑɞɝɞɎɑəəɚ. 

Ƀɑɜɑɓ ɞɜɔ ɘɑɝɫɢɌ ɛɚɝɗɑ ɚɛɑɜɌɢɔɔ ɓəɌɣɑ-

əɔɫ ɉȻȻ Ɏ ɛɜɚɚɛɑɜɔɜɚɎɌəəɚɕ ɛɚɣɖɑ ɝ ɝɚɡɜɌ-

əɔɎɤɔɘɔɝɫ ɜɑɓɔɐɟɌɗɨəɧɘɔ ɖɚəɖɜɑɘɑəɞɌɘɔ 

(ɚɝəɚɎəɌɫ ɏɜɟɛɛɌ) ɍɧɗɔ əɌ 51,44% əɔɒɑ, ɣɑɘ Ɏ 

ɖɚəɞɜɌɗɌɞɑɜɌɗɨəɚɕ ɛɚɣɖɑ. ȿ ɛɌɢɔɑəɞɚɎ ɏɜɟɛɛɧ 

ɝɜɌɎəɑəɔɫ, ɛɜɔ ɩɗɔɘɔəɌɢɔɔ ɖɚəɖɜɑɘɑəɞɚɎ əɌ 

ɠɚəɑ ɛɜɚɎɚɐɔɘɚɕ ɞɑɜɌɛɔɔ ɛɚɖɌɓɌɞɑɗɔ ɉȻȻ Ɏ 

ɚɍɑɔɡ ɛɚɣɖɌɡ ɝɚɚɞɎɑɞɝɞɎɚɎɌɗɔ əɚɜɘɌɗɨəɧɘ ɓəɌ-

ɣɑəɔɫɘ ɔ əɑ ɔɘɑɗɔ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɧɡ 

ɜɌɓɗɔɣɔɕ ɝ ɏɜɟɛɛɚɕ ɖɚəɞɜɚɗɫ (ɜ<0,05). 

ȽɚɏɗɌɝəɚ ɛɚɗɟɣɑəəɧɘ ɐɌəəɧɘ ɓəɌɣɑəɔɫ 

ȁ2-ȸȯɘɚɣɔ Ɏ ɔɝɝɗɑɐɟɑɘɧɡ ɏɜɟɛɛɌɡ əɌ Ɏɝɑɡ ɩɞɌ-

ɛɌɡ ɔɝɝɗɑɐɚɎɌəɔɫ əɑ ɛɜɑɎɧɤɌɗɔ əɚɜɘɌɞɔɎəɧɑ 

ɓəɌɣɑəɔɫ. Ȱɚ ɚɛɑɜɌɢɔɔ ɘɑɐɔɌəɌ ɓəɌɣɑəɔɕ ȁ2-

ɘɔɖɜɚɏɗɚɍɟɗɔəɟɜɔɔəɑ ɔɘɑɗɌ ɝɞɌɞɔɝɞɔɣɑɝɖɔ 

ɓəɌɣɔɘɧɡ ɜɌɓɗɔɣɔɕ. Ȯ ɞɚ ɒɑ Ɏɜɑɘɫ Ɏ ɜɌəəɑɘ 

ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɘ ɛɑɜɔɚɐɑ ɓəɌɣɑəɔɫȁ2-

 

ȼɔɝ. 6 (Fig. 6) 
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ȼɔɝ. 6.      ȽɡɑɘɌ. 

ROC-ɖɜɔɎɌɫ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɔ ɔ ɝɛɑɢɔɠɔɣəɚɝɞɔ ɉȻȻ 

Ɏ ɚɢɑəɖɑ ɛɚɣɑɣəɚɏɚ ɛɚɎɜɑɒɐɑəɔɫ ɟ ɍɚɗɨəɧɡ əɑɠɜɚɗɔ-

ɞɔɌɓɚɘ. 

Fig. 6.  Scheme.  

ROC curve sensitivity and specificity of EKP in the a s-

sessment of renal damage in pati ents with nephrolithi a-

sis.  

ȼɔɝ. 7.     ȽɡɑɘɌ. 

ROC-ɖɜɔɎɌɫ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɔ ɔ ɝɛɑɢɔɠɔɣəɚɝɞɔ ȁ2-

ȸȯ Ɏ ɚɢɑəɖɑ ɚɝɞɜɚɏɚ ɛɚɣɑɣəɚɏɚ ɛɚɎɜɑɒɐɑəɔɫ ɟ ɍɚɗɨ-

əɧɡ əɑɠɜɚɗɔɞɔɌɓɚɘ. ȻɗɚɥɌɐɨ ɛɚɐ ɖɜɔɎɚɕ 

AUC=0,83Ñ0,011. 

Fig. 7.  Scheme.  

ROC-curve of sensitivity and specificity of ȁ2-MG in the 

assessment of acute renal injury in patients with nep h-

rolithiasis. Area under thecurve AUC=0.83Ñ0.011. 
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ɘɔɖɜɚɏɗɚɍɟɗɔəɟɜɔɔ Ɏ ɚɝəɚɎəɚɕ ɏɜɟɛɛɑ ɍɧɗɔ Ɏ 

3,83 ɜɌɓɌ, Ɏ ɏɜɟɛɛɑ ɝɜɌɎəɑəɔɫ ð Ɏ 2,27 ɜɌɓɌ 

Ɏɧɤɑ, ɣɑɘ Ɏ ɏɜɟɛɛɑ ɖɚəɞɜɚɗɫ; ɣɑɜɑɓ ɞɜɔ ɘɑɝɫɢɌ 

ɛɚɝɗɑ ɚɛɑɜɌɢɔɔ ð Ɏ 6,1 ɔ Ɏ 2,74 ɜɌɓɌ Ɏɧɤɑ, ɝɚ-

ɚɞɎɑɞɝɞɎɑəəɚ. 

ȻɜɚɎɑɐɑəəɧɑ ɔɝɝɗɑɐɚɎɌəɔɫ ɎɧɫɎɔɗɔ 

əɌɗɔɣɔɑ ɛɜɫɘɚɕ ɖɚɜɜɑɗɫɢɔɚəəɚɕ ɝɎɫɓɔ ɘɑɒɐɟ 

ɛɚɖɌɓɌɞɑɗɫɘɔ ɝɟɘɘɌɜəɚɏɚ ɩɠɠɑɖɞɔɎəɚɏɚ ɛɚ-

ɣɑɣəɚɏɚ ɛɗɌɓɘɚɞɚɖɌ ɔ ɟɜɚɎəɑɘ ȁ2-

ɘɔɖɜɚɏɗɚɍɟɗɔəɟɜɔɔ. 

Ȼɜɑɐɗɚɒɑəəɧɕ ɖɚɘɛɗɑɖɝ ɘɑɞɚɐɚɎ ɖɚɗɔɣɑ-

ɝɞɎɑəəɚɕ ɚɢɑəɖɔ ɛɚɣɑɣəɚɏɚ ɛɚɎɜɑɒɐɑəɔɫ Ɏ ɡɚɐɑ 

Ɏɧɛɚɗəɑəɔɫ ȻȹȷȾ ɛɚ ɜɑɓɟɗɨɞɌɞɌɘ ɛɜɚɎɑɐɑəəɚɏɚ 

ROC- ɌəɌɗɔɓɌ ɡɌɜɌɖɞɑɜɔɓɟɑɞɝɫ Ɏɧɝɚɖɚɕ ɣɟɎ-

ɝɞɎɔɞɑɗɨəɚɝɞɨɪ ɔ ɝɛɑɢɔɠɔɣəɚɝɞɨɪ. 

ȮɧɎɚɐɧ. 

ȼɑɓɔɐɟɌɗɨəɧɑ ɖɚəɖɜɑɘɑəɞɧ Ɏ ɛɚɗɚɝɞəɚɕ 

ɝɔɝɞɑɘɑ ɛɚɣɖɔ ɛɚɝɗɑ Ɏɧɛɚɗəɑəəɚɕ ȻȹȷȾ ɚɖɌɓɧ-

ɎɌɪɞ ɛɚɎɜɑɒɐɌɪɥɑɑ ɎɚɓɐɑɕɝɞɎɔɑ əɌ ɛɚɣɑɣəɟɪ 

ɛɌɜɑəɡɔɘɟ, ɣɞɚ ɎɧɜɌɒɌɑɞɝɫ Ɏ ɝəɔɒɑəɔɔ ɩɠ-

ɠɑɖɞɔɎəɚɏɚ ɛɚɣɑɣəɚɏɚ ɛɗɌɓɘɚɞɚɖɌ ɔ ɛɚɎɑɤɑəɔɔ 

ɟɜɚɎəɫ ȁ2-ȸȯ ɘɚɣɔ. ȽɞɚɕɖɌɫ ȁ2-

ɘɔɖɜɚɏɗɚɍɟɗɔəɟɜɔɫ ɝɛɚɝɚɍɝɞɎɟɑɞ ɟɝɖɚɜɑəəɚɘɟ 

ɛɜɚɏɜɑɝɝɔɜɚɎɌəɔɪ ɛɚɣɑɣəɚɕ ɐɔɝɠɟəɖɢɔɔ ɝ 

ɠɚɜɘɔɜɚɎɌəɔɑɘ ɡɜɚəɔɣɑɝɖɚɕ ɍɚɗɑɓəɔ ɛɚɣɑɖ. 

ȰɔəɌɘɔɣɑɝɖɌɫ ɌəɏɔɚəɑɠɜɚɝɢɔəɞɔɏɜɌɠɔɫ 

ɝ ɚɢɑəɖɚɕ ɩɠɠɑɖɞɔɎəɚɏɚ ɛɚɣɑɣəɚɏɚ ɛɗɌɓɘɚɞɚɖɌ 

ɛɚɓɎɚɗɫɑɞ ɝ Ɏɧɝɚɖɚɕ ɝɞɑɛɑəɨɪ ɣɟɎɝɞɎɔɞɑɗɨəɚ-

ɝɞɔ ɔ ɝɛɑɢɔɠɔɣəɚɝɞɔ ɚɍɦɑɖɞɔɎəɚ ɚɢɑəɔɞɨ 

ɠɟəɖɢɔɚəɌɗɨəɚɑ ɝɚɝɞɚɫəɔɑ ɛɚɣɑɣəɚɕ ɛɌɜɑəɡɔ-

ɘɧ əɌ Ɏɝɑɡ ɩɞɌɛɌɡ ɗɑɣɑəɔɫ ɖɚɜɌɗɗɚɎɔɐəɚɏɚ 

əɑɠɜɚɗɔɞɔɌɓɌ (ɛɗɚɥɌɐɨ ɛɚɐ ɖɜɔɎɚɕ 

AUC=0,98Ñ0,012). 

ȴɝɞɚɣəɔɖ ɠɔəɌəɝɔɜɚɎɌəɔɫ ɔ  ɖɚəɠɗɔɖɞ 

ɔəɞɑɜɑɝɚɎ. 

ȬɎɞɚɜɧ ɐɌəəɚɕ ɝɞɌɞɨɔ ɛɚɐɞɎɑɜɐɔɗɔ ɚɞɝɟɞ-

ɝɞɎɔɑ ɠɔəɌəɝɚɎɚɕ ɛɚɐɐɑɜɒɖɔ ɔɝɝɗɑɐɚɎɌəɔɫ ɔ 

ɖɚəɠɗɔɖɞɌ ɔəɞɑɜɑɝɚɎ, ɚ ɖɚɞɚɜɧɡ əɑɚɍɡɚɐɔɘɚ 

ɝɚɚɍɥɔɞɨ.
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ɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. Ⱥɢɑəɔɞɨ ɩɠɠɑɖɞɔɎəɚɝɞɨ ɘɟɗɨɞɔɛɌɜɌɘɑɞɜɔɣɑɝɖɚɏɚ ɟɗɨɞɜɌ-

ɓɎɟɖɚɎɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ (ȿȳȴ) ɟɣɌɝɞɖɚɎ ɔəɝɟɗɔə-ɔəɐɟɢɔɜɚɎɌəəɚɕ ɗɔɛɚɏɔɛɑɜ-

ɞɜɚɠɔɔ ɟ ɍɚɗɨəɧɡ ɝɌɡɌɜəɧɘ ɐɔɌɍɑɞɚɘ (ȽȰ), ɎɖɗɪɣɌɪɥɑɏɚ ɝɞɌəɐɌɜɞəɚɑ ɝɑ-

ɜɚɤɖɌɗɨəɚɑ ɝɖɌəɔɜɚɎɌəɔɑ, ɖɚɘɛɜɑɝɝɔɚəəɟɪ ɝɚəɚɩɗɌɝɞɚɏɜɌɠɔɪ ɔ ɚɍɦɑɘəɚɑ 

ɔɝɝɗɑɐɚɎɌəɔɑ ɖɜɚɎɚɞɚɖɌ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɝɞɌɞɔɣɑɝɖɚɏɚ ɞɜɑɡɘɑɜəɚɏɚ ɝɖɌəɔɜɚɎɌəɔɫ Ɏ 

ɜɑɒɔɘɑ ɩəɑɜɏɑɞɔɣɑɝɖɚɏɚ ɐɚɛɛɗɑɜɚɎɝɖɚɏɚ ɖɌɜɞɔɜɚɎɌəɔɫ (ɉȰȶ). 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. ȺɍɝɗɑɐɚɎɌəɚ 124 ɛɌɢɔɑəɞɌ, ɛɚɗɟɣɌɪɥɔɡ ɔəɝɟɗɔə, Ɏɖɗɪ-

ɣɌɫ 47 ɍɚɗɨəɧɡ ɝ ȽȰ 1 ɞɔɛɌ ɔ 77 ɛɌɢɔɑəɞɚɎ ɝ ȽȰ 2 ɞɔɛɌ. ȳɚəɧ ɎɎɑɐɑəɔɫ ɔəɝɟɗɔəɌ ɚɢɑ-

əɔɎɌɗɔ ɛɌɗɨɛɌɞɚɜəɚ ɔ ɝɚəɚɏɜɌɠɔɣɑɝɖɔ. ȿȳȴ Ɏ ɝɑɜɚɤɖɌɗɨəɚɘ ɜɑɒɔɘɑ ɐɚɛɚɗəɫɗɚɝɨ ɖɚɘ-

ɛɜɑɝɝɔɚəəɚɕ ɝɚəɚɩɗɌɝɞɚɏɜɌɠɔɑɕ Ɏ ɜɑɒɔɘɑ ɜɑɌɗɨəɚɏɚ Ɏɜɑɘɑəɔ ɝ ɜɌɝɣɑɞɚɘ ɝɚɚɞəɚɤɑəɔɫ 

Strain Ratio ɔ ɚɍɦɑɘəɧɘ ɝɖɌəɔɜɚɎɌəɔɑɘ Ɏ ɜɑɒɔɘɑ ɉȰȶ ɝ ɜɌɝɣɑɞɚɘ ɔəɐɑɖɝɚɎ ɎɌɝɖɟɗɫɜɔ-

ɓɌɢɔɔ (VI), ɛɚɞɚɖɌ (FI) ɔ ɛɑɜɠɟɓɔɔ (VFI). Ȯ ɖɌɣɑɝɞɎɑ ɜɑɠɑɜɑəɞəɧɡ ɓɚə ɐɗɫ ɜɌɝɣɑɞɚɎ ɛɜɔ-

əɔɘɌɗɔɝɨ ɟɣɌɝɞɖɔ əɑɔɓɘɑəɑəəɚɕ ɛɚɐɖɚɒəɚɕ ɒɔɜɚɎɚɕ ɖɗɑɞɣɌɞɖɔ, ɚɖɜɟɒɌɪɥɔɑ ɟɣɌɝɞɚɖ 

ɗɔɛɚɏɔɛɑɜɞɜɚɠɔɔ. 

ȼɑɓɟɗɨɞɌɞɧ. Ȼɜɔ ɠɔɓɔɖɌɗɨəɚɘ ɚɝɘɚɞɜɑ ɔ ɟɗɨɞɜɌɝɚəɚɏɜɌɠɔɔ ɟɣɌɝɞɖɔ ɗɔɛɚɏɔɛɑɜ-

ɞɜɚɠɔɔ ɎɧɫɎɗɑəɧ ɟ 84 ɔ 107 ɛɌɢɔɑəɞɚɎ ɝɚɚɞɎɑɞɝɞɎɑəəɚ (67,7% ɔ 86,3%). Ȯ ɜɑɒɔɘɑ 

ɖɚɘɛɜɑɝɝɔɚəəɚɕ ɝɚəɚɩɗɌɝɞɚɏɜɌɠɔɔ ɚɞɘɑɣɌɗɚɝɨ ɛɚɎɧɤɑəɔɑ ɒɑɝɞɖɚɝɞɔ ɗɔɛɚɏɔɛɑɜɞɜɚ-

ɠɔɕ, (ɘɑɐɔɌəɌ ɖɚɩɠɠɔɢɔɑəɞɌ Strain Ratio ð 1,69). Ⱥɍɦɑɘəɚɑ ɝɖɌəɔɜɚɎɌəɔɑ ɝ ɔɝɛɚɗɨɓɚ-

ɎɌəɔɑɘ ɉȰȶ ɛɜɚɐɑɘɚəɝɞɜɔɜɚɎɌɗɚ ɐɚɝɞɚɎɑɜəɚɑ ɝəɔɒɑəɔɑ ɛɚɖɌɓɌɞɑɗɑɕ VI, FI ɔ VFI Ɏ ɓɚ-

əɌɡ ɗɔɛɚɏɔɛɑɜɞɜɚɠɔɔ (ɜ=0,0002, ɜ=0,001, ɜ=0,0003 ɝɚɚɞɎɑɞɝɞɎɑəəɚ). 

Ⱥɍɝɟɒɐɑəɔɑ. Ȼɚɗɟɣɑəəɧɑ ɐɌəəɧɑ ɝɎɔɐɑɞɑɗɨɝɞɎɟɪɞ ɚ ɣɌɝɞɚɘ ɠɚɜɘɔɜɚɎɌəɔɔ ɟ ɍɚɗɨəɧɡ 

ɝɌɡɌɜəɧɘ ɐɔɌɍɑɞɚɘ (ȽȰ) Ɏ ɘɑɝɞɌɡ ɎɎɑɐɑəɔɫ ɔəɝɟɗɔəɌ ɟɣɌɝɞɖɚɎ ɗɔɛɚɏɔɛɑɜɞɜɚɠɔɔ, ɚɞ-

ɗɔɣəɧɡ ɚɞ ɚɖɜɟɒɌɪɥɔɡ ɞɖɌəɑɕ ɛɚ Ɍɖɟɝɞɔɣɑɝɖɚɕ ɛɗɚɞəɚɝɞɔ, ɔɘɑɪɥɔɡ ɍɚɗɨɤɟɪ ɒɑɝɞ-

ɖɚɝɞɨ ɔ ɚɍɑɐəɑəəɟɪ ɎɌɝɖɟɗɫɜɔɓɌɢɔɪ. 

ȳɌɖɗɪɣɑəɔɑ. ȸɟɗɨɞɔɛɌɜɌɘɑɞɜɔɣɑɝɖɚɑ ȿȳȴ, ɎɖɗɪɣɌɪɥɑɑ ɝɞɌəɐɌɜɞəɚɑ ɝɑɜɚɤ-

ɖɌɗɨəɚɑ ɝɖɌəɔɜɚɎɌəɔɑ, ɖɚɘɛɜɑɝɝɔɚəəɟɪ ɝɚəɚɩɗɌɝɞɚɏɜɌɠɔɪ ɔ ɚɍɦɑɘəɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ 

ɖɜɚɎɚɞɚɖɌ Ɏ ɜɑɒɔɘɑ ɉȰȶ, ɛɚɓɎɚɗɫɑɞ ɐɌɞɨ ɚɍɦɑɖɞɔɎəɟɪ ɖɚɗɔɣɑɝɞɎɑəəɟɪ ɡɌɜɌɖɞɑɜɔɝɞɔɖɟ 

ɟɣɌɝɞɖɚɎ ɗɔɛɚɏɔɛɑɜɞɜɚɠɔɔ, ɔəɐɟɢɔɜɚɎɌəəɚɕ ɔəɝɟɗɔəɚɘ, ɟ ɍɚɗɨəɧɡ ȽȰ. 
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urpose.  To evaluate the effectiveness of multimodal ultrasound of insulin -induced 

lipohypertrophy in diabetic patients, including B -mode, compression sonoela s-

tograp hy and volumetric blood flow analysis using 3D power Doppler ultrasound.  

Materials and methods.  We examined 124 patients receiving insulin, including 47 

participants with type 1 diabetes and 77 patients with type 2 diabetes. The sites of insulin 

injections  were assessed by palpation and ultrasound. The assessment in B -mode was fo l-

lowing by real -time compression sonoelastography with estimation of Strain Ratio coefficient 

and 3D Doppler ultrasound with the calculation of Vascularization Index (VI), Flow Inde x 

(FI) and Vascularization Flow index (VFI). The areas of unchanged adipose tissue surroun d-

ing the sites of lipohypertrophy were considered as reference areas.  

Results.  The areas of lipohypertrophy were detected in 84 and 107 patients by pa l-

pation and ult rasonography (67.7% and 86.3% respectively). In the mode of compression 

sonoelastography, there was an increase in rigidity of lipohypertrophy sites (median of 

Strain R atio coefficient is 1.69). Significant decrease in VI, FI, and VFI values was revealed 

by 3D power Doppler ultrasound in the areas of lipohypertrophy (p=0.0002, p=0.001, 

p=0.0003 respe ctively).  

The obtained results demonstrate the frequent formation of lipohypertrophy areas at 

the sites of insulin injections in patients with diabetes. The are as of lipohypertrophy differ 

from the surrounding adipose tissue by density and demonstrate greater rigidity and deple t-

ed vascularization.  

Conclusion.  Multiparameter ultrasound, including B -mode, compression sonoela s-

tography and volumetric examination of b lood flow by 3D power Doppler ultrasound, pr o-

vides obje ctive quantitative characterization of insulin -induced lipohypertrophy in patients 

with diab etes. 

 

 Keywords: diabetes; insulin; lipohypertrophy; subcutaneous adipose tissue; ultr a-
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ɌɡɌɜəɧɕ ɐɔɌɍɑɞ (ȽȰ) ð ɡɜɚəɔɣɑɝɖɚɑ 

əɑɔəɠɑɖɢɔɚəəɚɑ ɓɌɍɚɗɑɎɌəɔɑ, ɞɑɘɛɧ 

ɜɚɝɞɌ ɜɌɝɛɜɚɝɞɜɌəɑəəɚɝɞɔ ɖɚɞɚɜɚɏɚ 

ɛɜɔɚɍɜɑɗɔ ɘɌɝɤɞɌɍ ɘɔɜɚɎɚɕ ɩɛɔɐɑ-

ɘɔɔ. Ȼɚ ɚɢɑəɖɌɘ ɩɖɝɛɑɜɞɚɎ ȸɑɒɐɟ-

əɌɜɚɐəɚɕ ɠɑɐɑɜɌɢɔɔ ɐɔɌɍɑɞɌ, ɚɍɥɑɑ ɣɔɝɗɚ 

ɍɚɗɨəɧɡ ȽȰ əɌ ɛɗɌəɑɞɑ ɐɚɝɞɔɏɗɚ Ɏ 2017 ɏɚɐɟ 

425 ɘɗə. ɣɑɗɚɎɑɖ [1]. ȶɚɗɔɣɑɝɞɎɚ ɛɌɢɔɑəɞɚɎ ɝ 

ȽȰ Ɏ ȼɚɝɝɔɕɝɖɚɕ ɀɑɐɑɜɌɢɔɔ, ɛɚ ɐɌəəɧɘ ɏɚɝɟ-

ɐɌɜɝɞɎɑəəɚɏɚ ɜɑɏɔɝɞɜɌ əɌ 31.12.2017 ɏɚɐɌ, ɝɚ-

ɝɞɌɎɔɗɚ 4 498 955 ɣɑɗɚɎɑɖ (3,06% Ɏɝɑɏɚ əɌɝɑɗɑ-

əɔɫ). ȽɚɡɜɌəɫɑɞɝɫ ɞɑəɐɑəɢɔɫ ɖ ɟɎɑɗɔɣɑəɔɪ 

ɜɌɝɛɜɚɝɞɜɌəɑəəɚɝɞɔ ɓɌɍɚɗɑɎɌəɔɫ, ɛɜɑɔɘɟɥɑ-

ɝɞɎɑəəɚ ɓɌ ɝɣɑɞ ȽȰ 2 ɞɔɛɌ [2].   

ȮɌɒəɑɕɤɑɕ ɓɌɐɌɣɑɕ ɛɜɔ ɗɑɣɑəɔɔ ɝɌɡɌɜəɚ-

ɏɚ ɐɔɌɍɑɞɌ ɫɎɗɫɑɞɝɫ ɐɚɝɞɔɒɑəɔɑ ɔ ɛɚɝɞɚɫəəɚɑ 

ɛɚɐɐɑɜɒɌəɔɑ ɏɗɔɖɑɘɔɔ Ɏ ɛɜɑɐɑɗɌɡ ɢɑɗɑɎɧɡ 

ɓəɌɣɑəɔɕ. Ⱥɐəɔɘ ɔɓ Ɏɑɐɟɥɔɡ ɘɑɞɚɐɚɎ ɖɚəɞɜɚɗɫ 

ɏɗɔɖɑɘɔɔ ɫɎɗɫɑɞɝɫ ɔəɝɟɗɔəɚɞɑɜɌɛɔɫ, Ɏəɑ ɓɌɎɔ-

ɝɔɘɚɝɞɔ ɚɞ ɞɔɛɌ ɓɌɍɚɗɑɎɌəɔɫ ɔ ɐɗɔɞɑɗɨəɚɝɞɔ 

ɗɑɣɑəɔɫ. ȺɝəɚɎəɚɑ ɘɑɝɞəɚɑ ɚɝɗɚɒəɑəɔɑ ɔəɝɟɗɔ-

əɚɞɑɜɌɛɔɔ ð ɠɚɜɘɔɜɚɎɌəɔɑ ɟɣɌɝɞɖɚɎ ɗɔɛɚɐɔɝ-

ɞɜɚɠɔɕ ɛɚɐɖɚɒəɚɕ ɒɔɜɚɎɚɕ ɖɗɑɞɣɌɞɖɔ Ɏ ɘɑ-

ɝɞɌɡ ɔəɦɑɖɢɔɕ. Ȼɚ ɜɌɓəɧɘ ɚɢɑəɖɌɘ, ɜɌɝɛɜɚ-

ɝɞɜɌəɑəəɚɝɞɨ ɔəɐɟɢɔɜɚɎɌəəɧɡ ɔəɝɟɗɔəɚɘ ɗɔ-

ɛɚɐɔɝɞɜɚɠɔɕ ɝɚɝɞɌɎɗɫɑɞ ɚɞ 5 ɐɚ 53% [3 - 7]. 

ȹɌɗɔɣɔɑ ɟɣɌɝɞɖɚɎ ɗɔɛɚɐɔɝɞɜɚɠɔɕ ɔɓɘɑəɫɑɞ Ɍɍ-

ɝɚɜɍɢɔɪ ɛɜɑɛɌɜɌɞɚɎ ɔəɝɟɗɔəɌ ɔɓ ɘɑɝɞɌ ɎɎɑɐɑ-

əɔɫ [8] ɔ ɝɛɚɝɚɍɝɞɎɟɑɞ ɟɡɟɐɤɑəɔɪ ɖɌɣɑɝɞɎɌ 

ɖɚəɞɜɚɗɫ ɏɗɔɖɑɘɔɔ [6, 7, 9, 10]. ȴəɝɟɗɔəɚɎɧɑ 

ɗɔɛɚɐɔɝɞɜɚɠɔɔ ɘɚɏɟɞ ɛɜɚɫɎɗɫɞɨɝɫ Ɏ ɐɎɟɡ ɠɚɜ-

ɘɌɡ: Ɍɞɜɚɠɔɣɑɝɖɚɕ ɔ ɏɔɛɑɜɞɜɚɠɔɣɑɝɖɚɕ. ȿɗɟɣ-

ɤɑəɔɑ ɖɌɣɑɝɞɎɌ ɛɜɑɛɌɜɌɞɚɎ ɔəɝɟɗɔəɌ ɔ ɚɍɟɣɑ-

əɔɑ ɛɌɢɔɑəɞɚɎ ɞɑɡəɔɖɑ ɔəɦɑɖɢɔɕ Ɏ ɓəɌɣɔɞɑɗɨ-

əɚɕ ɝɞɑɛɑəɔ ɛɜɔɎɑɗɔ ɖ ɝɚɖɜɌɥɑəɔɪ ɜɌɝɛɜɚ-

ɝɞɜɌəɑəəɚɝɞɔ Ɍɞɜɚɠɔɣɑɝɖɚɕ ɠɚɜɘɧ ɗɔɛɚɐɔɝ-

ɞɜɚɠɔɕ. Ȯɘɑɝɞɑ ɝ ɞɑɘ, ɝɚɡɜɌəɫɑɞɝɫ ɐɚɝɞɌɞɚɣəɚ 

ɎɧɝɚɖɌɫ ɜɌɝɛɜɚɝɞɜɌəɑəəɚɝɞɨ ɔəɝɟɗɔə-

ɔəɐɟɢɔɜɚɎɌəəɧɡ ɗɔɛɚɏɔɛɑɜɞɜɚɠɔɕ [11].  

Ȼɜɔ ɠɔɓɔɖɌɗɨəɚɘ ɚɝɘɚɞɜɑ ɗɔɛɚɏɔɛɑɜɞɜɚ-

ɠɔɔ ɛɜɚɫɎɗɫɪɞɝɫ ɗɔɍɚ ɚɛɟɡɚɗɑɛɚɐɚɍəɧɘ ɟɞɚɗ-

ɥɑəɔɑɘ ɛɚɐɖɚɒəɚɕ ɒɔɜɚɎɚɕ ɖɗɑɞɣɌɞɖɔ, ɗɔɍɚ 

ɚɍɜɌɓɚɎɌəɔɑɘ ɛɚɐɖɚɒəɧɡ çɟɓɑɗɖɚɎè Ɏ ɘɑɝɞɌɡ 

ɔəɦɑɖɢɔɕ. Ȯ ɍɚɗɨɤɔəɝɞɎɑ ɝɗɟɣɌɑɎ ɛɚɐɚɍəɧɑ 

ɔɓɘɑəɑəɔɫ ɔɘɑɪɞ ɍ·ɗɨɤɟɪ ɛɗɚɞəɚɝɞɨ ɛɚ ɝɜɌɎ-

əɑəɔɪ ɝ ɚɖɜɟɒɌɪɥɑɕ ɞɖɌəɨɪ. ȺɐəɌɖɚ, Ɏ ɜɫɐɑ 
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ɝɗɟɣɌɑɎ ɗɔɛɚɏɔɛɑɜɞɜɚɠɔɔ əɑɓɌɘɑɞəɧ ɛɜɔ Ɏɔɓɟ-

Ɍɗɨəɚɘ ɚɝɘɚɞɜɑ ɔ ɛɌɗɨɛɌɢɔɔ. ȽɚɚɍɥɌɗɚɝɨ, ɣɞɚ 

ɞɚɣəɚɝɞɨ ɐɔɌɏəɚɝɞɔɖɔ ɗɔɛɚɏɔɛɑɜɞɜɚɠɔɕ ɘɚɒɑɞ 

ɍɧɞɨ ɛɚɎɧɤɑəɌ ɝ ɛɚɘɚɥɨɪ ɟɗɨɞɜɌɓɎɟɖɚɎɚɏɚ ɔɝ-

ɝɗɑɐɚɎɌəɔɫ (ȿȳȴ) [9, 10, 12]. Ȯ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ 

ɝɞɌəɐɌɜɞəɧɑ ɛɜɚɞɚɖɚɗɧ ɟɗɨɞɜɌɓɎɟɖɚɎɚɕ ɚɢɑəɖɔ 

ɘɑɝɞ ɎɎɑɐɑəɔɫ ɔəɝɟɗɔəɌ ɟ ɍɚɗɨəɧɡ ȽȰ ɚɞɝɟɞ-

ɝɞɎɟɪɞ, əɑ ɎɧɫɝəɑəɌ ɔəɠɚɜɘɌɞɔɎəɚɝɞɨ əɚɎɧɡ 

ɞɑɡəɚɗɚɏɔɣɑɝɖɔɡ Ɏɚɓɘɚɒəɚɝɞɑɕ ȿȳȴ Ɏ ɛɚɐɚɍəɧɡ 

ɝɔɞɟɌɢɔɫɡ.  

ɂɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. 

Ⱥɢɑəɔɞɨ ɩɠɠɑɖɞɔɎəɚɝɞɨ ɘɟɗɨɞɔɛɌɜɌɘɑɞ-

ɜɔɣɑɝɖɚɏɚ ȿȳȴ ɟɣɌɝɞɖɚɎ ɔəɝɟɗɔə-

ɔəɐɟɢɔɜɚɎɌəəɚɕ ɗɔɛɚɏɔɛɑɜɞɜɚɠɔɔ ɟ ɍɚɗɨəɧɡ 

ȽȰ, ɎɖɗɪɣɌɪɥɑɏɚ ɝɞɌəɐɌɜɞəɚɑ ɝɑɜɚɤɖɌɗɨəɚɑ 

ɝɖɌəɔɜɚɎɌəɔɑ, ɖɚɘɛɜɑɝɝɔɚəəɟɪ ɝɚəɚɩɗɌɝɞɚ-

ɏɜɌɠɔɪ ɔ ɚɍɦɑɘəɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɖɜɚɎɚɞɚɖɌ ɝ 

ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɝɞɌɞɔɣɑɝɖɚɏɚ ɞɜɑɡɘɑɜəɚɏɚ ɝɖɌ-

əɔɜɚɎɌəɔɫ Ɏ ɜɑɒɔɘɑ ɩəɑɜɏɑɞɔɣɑɝɖɚɏɚ ɐɚɛɛɗɑ-

ɜɚɎɝɖɚɏɚ ɖɌɜɞɔɜɚɎɌəɔɫ (ɉȰȶ). 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. 

ȻɌɢɔɑəɞɧ. ȺɍɝɗɑɐɚɎɌəɚ 124 ɛɌɢɔɑəɞɌ ɝ  

ɝɌɡɌɜəɧɘ ɐɔɌɍɑɞɚɘ (ȽȰ), 42 ɘɟɒɣɔəɧ ɔ 82 

ɒɑəɥɔəɧ, Ɏ ɞɚɘ ɣɔɝɗɑ 47 ɛɌɢɔɑəɞɚɎ ɝ ȽȰ 1 ɞɔ-

ɛɌ ɔ 77 ɣɑɗɚɎɑɖ ɝ ȽȰ 2 ɞɔɛɌ. Ȯɝɑ ɚɍɝɗɑɐɚɎɌəəɧɑ 

ɛɚɗɟɣɌɗɔ ɗɑɣɑəɔɑ ɛɜɑɛɌɜɌɞɌɘɔ ɔəɝɟɗɔəɌ. Ȱɗɔ-

ɞɑɗɨəɚɝɞɨ ɔəɝɟɗɔəɚɞɑɜɌɛɔɔ ɎɌɜɨɔɜɚɎɌɗɌ ɚɞ 3-ɡ 

ɘɑɝɫɢɑɎ ɐɚ 46 ɗɑɞ (ɘɑɐɔɌəɌ ð 10 ɗɑɞ). Ȯɝɑɘ ɛɌ-

ɢɔɑəɞɌɘ Ɏɧɛɚɗəɑəɚ ɖɗɔəɔɣɑɝɖɚɑ ɚɍɝɗɑɐɚɎɌəɔɑ, 

ɎɖɗɪɣɌɎɤɑɑ ɚɢɑəɖɟ ɛɚɖɌɓɌɞɑɗɑɕ ɟɏɗɑɎɚɐəɚɏɚ, 

ɗɔɛɔɐəɚɏɚ ɚɍɘɑəɌ, ɝɖɜɔəɔəɏ ɔɗɔ ɘɚəɔɞɚɜɔəɏ 

ɡɜɚəɔɣɑɝɖɔɡ ɚɝɗɚɒəɑəɔɕ ȽȰ. Ⱥɍɦɑɘ ɚɍɝɗɑɐɚɎɌ-

əɔɫ ɝɚɚɞɎɑɞɝɞɎɚɎɌɗ ɠɑɐɑɜɌɗɨəɧɘ ɖɗɔəɔɣɑɝɖɔɘ 

ɜɑɖɚɘɑəɐɌɢɔɫɘ [13]. ȶɗɔəɔɣɑɝɖɌɫ ɡɌɜɌɖɞɑɜɔ-

ɝɞɔɖɌ ɍɚɗɨəɧɡ ɛɜɑɐɝɞɌɎɗɑəɌ Ɏ ɞɌɍɗ. ʈ1.  

ȺɢɑəɖɌ ɘɑɝɞ ɔəɦɑɖɢɔɕ ɔəɝɟɗɔəɌ ɛɜɚɎɚ-

ɐɔɗɌɝɨ ɛɚ ɟəɔɠɔɢɔɜɚɎɌəəɚɘɟ ɛɜɚɞɚɖɚɗɟ ɝ ɛɚ-

ɘɚɥɨɪ ɛɌɗɨɛɌɢɔɔ ɔ ȿȳȴ.  

Ȼɜɚɞɚɖɚɗ ȿȳȴ ɘɑɝɞ ɔəɦɑɖɢɔɕ ɔəɝɟɗɔəɌ. 

ȼɌɓɜɌɍɚɞɌəəɧɕ əɌɘɔ ɛɜɚɞɚɖɚɗ ɝɚəɚɏɜɌɠɔɔ 

ɛɜɑɐɛɚɗɌɏɌɗ ɔɓɘɑɜɑəɔɑ ɞɚɗɥɔəɧ ɛɚɐɖɚɒəɚɕ 

ɒɔɜɚɎɚɕ ɖɗɑɞɣɌɞɖɔ, ɚɛɜɑɐɑɗɑəɔɑ əɌɗɔɣɔɫ ɔ 

ɜɌɓɘɑɜɚɎ ɟɣɌɝɞɖɚɎ ɗɔɛɚɏɔɛɑɜɞɜɚɠɔɔ, ɔɡ ɩɡɚ-

ɏɑəəɚɝɞɔ, ɚɐəɚɜɚɐəɚɝɞɔ, Ɍ ɞɌɖɒɑ ɛɌɜɌɘɑɞɜɚɎ 

ɒɑɝɞɖɚɝɞɔ ɔ ɎɌɝɖɟɗɫɜɔɓɌɢɔɔ. ȴɝɝɗɑɐɚɎɌəɔɑ 

ɛɚɐɖɚɒəɚɕ ɒɔɜɚɎɚɕ ɖɗɑɞɣɌɞɖɔ əɌɣɔəɌɗɔ ɝ ɚɍ-

ɓɚɜəɚɏɚ ɝɑɜɚɤɖɌɗɨəɚɏɚ ɝɖɌəɔɜɚɎɌəɔɫ, ɛɜɚ-

ɏɜɌɘɘɟ ɚɝɘɚɞɜɌ ɎɧɍɔɜɌɗɔ ɐɗɫ ɛɚɎɑɜɡəɚɝɞəɧɡ 

ɝɞɜɟɖɞɟɜ. ȰɔɌɛɌɓɚə ɛɜɔəɔɘɌɑɘɧɡ ɣɌɝɞɚɞ ɟɝɞɌ-

əɌɎɗɔɎɌɗɔ əɌ ɜɑɒɔɘ ɝɖɌəɔɜɚɎɌəɔɫ ɝ ɘɌɖɝɔ-

ɘɌɗɨəɧɘ ɜɌɓɜɑɤɑəɔɑɘ (Frequency Resolution), 

ɎɧɍɔɜɌɗɔ ɚɐɔəɚɣəɧɕ ɠɚɖɟɝ, ɖɚɞɚɜɧɕ ɓɌɞɑɘ 

ɟɝɞɌəɌɎɗɔɎɌɗɔ əɌ ɏɗɟɍɔəɟ ɛɜɑɐɛɚɗɌɏɌɑɘɚɏɚ 

ɟɣɌɝɞɖɌ ɗɔɛɚɏɔɛɑɜɞɜɚɠɔɔ, ɝ ɟɣɑɞɚɘ ɐɗɔəɧ ɔɝ-

ɛɚɗɨɓɟɑɘɧɡ ɔɏɗ. Ȱɗɫ ɟɗɟɣɤɑəɔɫ ɎɔɓɟɌɗɔɓɌɢɔɔ ɔ 

ɛɚɎɧɤɑəɔɫ ɖɚəɞɜɌɝɞəɚɝɞɔ ɝɑɜɚɤɖɌɗɨəɚɏɚ 

ɔɓɚɍɜɌɒɑəɔɫ ɌɖɞɔɎɔɜɚɎɌɗɔ ɜɑɒɔɘ ɞɖɌəɑɎɚɕ 

ɏɌɜɘɚəɔɖɔ. Ȼɜɔ əɑɚɍɡɚɐɔɘɚɝɞɔ ɔɝɛɚɗɨɓɚɎɌɗɔ 

ɜɑɒɔɘ ɖɚɗɚɜɔɓɌɢɔɔ. Ȯ ɝɗɟɣɌɑ ɚɍəɌɜɟɒɑəɔɫ ɓɚə 

ɛɌɞɚɗɚɏɔɣɑɝɖɚɏɚ ɔɓɘɑəɑəɔɫ ɛɚɐɖɚɒəɚɕ ɒɔɜɚ-

Ɏɚɕ ɖɗɑɞɣɌɞɖɔ ɛɜɚɔɓɎɚɐɔɗɔ ɔɓɘɑɜɑəɔɫ Ɏ ɐɎɟɡ 

ɚɜɞɚɏɚəɌɗɨəɧɡ ɛɗɚɝɖɚɝɞɫɡ, ɝ ɚɢɑəɖɚɕ ɞɜɑɡ ɏɌ-

ɍɌɜɔɞəɧɡ ɜɌɓɘɑɜɚɎ.  

Ȱɗɫ ɛɜɚɎɑɐɑəɔɫ ȿȳȴ ɛɚɐɖɚɒəɚɕ ɒɔɜɚɎɚɕ 

ɖɗɑɞɣɌɞɖɔ Ɏ ɓɚəɌɡ ɔəɦɑɖɢɔɔ ɔəɝɟɗɔəɌ ɝɛɑɢɔ-

Ɍɗɨəɚɕ ɛɚɐɏɚɞɚɎɖɔ ɛɌɢɔɑəɞɚɎ əɑ ɞɜɑɍɚɎɌɗɚɝɨ. 

ȴɝɝɗɑɐɚɎɌəɔɑ ɛɜɚɎɚɐɔɗɚɝɨ Ɏ ɛɚɗɚɒɑəɔɔ ɗɑɒɌ 

əɌ ɝɛɔəɑ ɛɜɔ ɚɝɘɚɞɜɑ ɛɑɜɑɐəɑɕ ɍɜɪɤəɚɕ ɝɞɑə-

ɖɔ ɔ ɍɑɐɑɜ. Ȼɜɔ ɔɝɝɗɑɐɚɎɌəɔɔ ɓɚə ɛɜɑɐɛɗɑɣɔɕ, 

ɐɗɫ ɍɚɗɨɤɑɏɚ ɟɐɚɍɝɞɎɌ ɛɌɢɔɑəɞɌ ɔ ɔɝɝɗɑɐɚɎɌɞɑ-

ɗɫ ɚɝɘɚɞɜ ɛɜɚɎɚɐɔɗɔ ɛɜɔ ɛɚɗɚɒɑəɔɔ ɗɑɒɌ əɌ 

ɍɚɖɟ. Ȱɗɫ ɝɞɌəɐɌɜɞɔɓɌɢɔɔ ɔɝɝɗɑɐɚɎɌəɔɫ ɛɌɢɔ-

ɑəɞɌ ɜɌɝɛɚɗɌɏɌɗɔ əɌ ɞɎɑɜɐɚɕ ɜɚɎəɚɕ ɛɚɎɑɜɡəɚ-

ɝɞɔ. ȻɜɔəɢɔɛɔɌɗɨəɧɘ ɐɗɫ ɔɝɝɗɑɐɚɎɌəɔɫ ɝɣɔɞɌ-

ɗɔ ɐɎɌ ɛɚɗɚɒɑəɔɫ: ɛɗɚɝɖɚɝɞɨ ɝɖɌəɔɜɚɎɌəɔɫ 

ɐɌɞɣɔɖɌ ɜɌɝɛɚɗɚɒɑəɌ ɝɞɜɚɏɚ ɛɑɜɛɑəɐɔɖɟɗɫɜəɚ 

ɛɗɚɝɖɚɝɞɔ ɔɝɝɗɑɐɚɎɌəɔɫ; ɛɗɚɝɖɚɝɞɨ ɜɌɍɚɣɑɕ ɛɚ-

Ɏɑɜɡəɚɝɞɔ ɐɌɞɣɔɖɌ ɚɜɔɑəɞɔɜɚɎɌəɌ ɛɌɜɌɗɗɑɗɨəɚ 

ɛɗɚɝɖɚɝɞɔ ɔɝɝɗɑɐɚɎɌəɔɫ [14].  

ȿɗɨɞɜɌɝɚəɚɏɜɌɠɔɫ ɎɧɛɚɗəɑəɌ əɌ ɌɛɛɌɜɌɞɑ 

ȾɌɍɗɔɢɌ ʈ1.   ȶɗɔəɔɣɑɝɖɌɫ ɡɌɜɌɖɞɑɜɔɝɞɔɖɌ ɛɌɢɔɑəɞɚɎ ȽȰ 1 ɔ 2 ɞɔɛɌ, Ɏɖɗɪɣɑəəɧɡ Ɏ 

ɔɝɝɗɑɐɚɎɌəɔɑ. 

ʇʦʢʘʟʘʪʝʣʴ ʉɼ 1 ʪʠʧʘ (n = 47) 

ʤʝʜʠʘʥʘ (ʤʠʥ-ʤʘʢʩ) 

ʉɼ 2 ʪʠʧʘ (n = 77) 

ʤʝʜʠʘʥʘ (ʤʠʥ-ʤʘʢʩ) 

ɺʦʟʨʘʩʪ, ʛʦʜʳ 39,2 (18 - 69) 62,4 (23 - 83) 

ʀʄʊ, ʢʛ/ʤ
2
 25,6 (19 - 43,7) 34,5 (20,5 - 83) 

ɼʣʠʪʝʣʴʥʦʩʪʴ ʉɼ, ʛʦʜʳ 16,9 (0,3 - 46) 17,9 (1 - 52) 

ɼʣʠʪʝʣʴʥʦʩʪʴ ʠʥʩʫʣʠʥʦʪʝʨʘʧʠʠ, ʛʦʜʳ 16,6 (0,3 - 46) 6 (0,3 - 37) 

ʉʫʪʦʯʥʘʷ ʜʦʟʘ ʠʥʩʫʣʠʥʘ, ɽɼ/ʢʛ 0,73 (0,2 - 1,4) 0,63 (0,1 - 2,2) 

HbA1c, % 9,0 (6,3 - 16,5) 9,0 (6,4 - 15,8) 
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ɩɖɝɛɑɜɞəɚɏɚ ɖɗɌɝɝɌ ɝ Ɏɚɓɘɚɒəɚɝɞɨɪ ɌɎɞɚɘɌɞɔ-

ɣɑɝɖɚɏɚ ɞɜɑɡɘɑɜəɚɏɚ ɝɖɌəɔɜɚɎɌəɔɫ Ɏ ɜɑɌɗɨəɚɘ 

Ɏɜɑɘɑəɔ Voluson E8 Expert BT-12 (GE 

Healthcare, ȽɄȬ), ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɎɔɜɞɟɌɗɨ-

əɚɏɚ ɖɚəɎɑɖɝəɚɏɚ ɝɖɌəɔɜɚɎɌəɔɫ əɌ ɗɔəɑɕəɚɘ 

ɐɌɞɣɔɖɑ 11L-D Linear Array Probe 4 -10 ȸȯɢ ɐɗɫ 

ɔɝɝɗɑɐɚɎɌəɔɫ ɛɚɎɑɜɡəɚɝɞəɚ ɜɌɝɛɚɗɚɒɑəəɧɡ ɚɜ-

ɏɌəɚɎ ɔ ɝɞɜɟɖɞɟɜ. Ȼɜɚɞɚɖɚɗ ɛɜɑɐɟɝɘɌɞɜɔɎɌɗ 

ɛɜɔɘɑəɑəɔɑ ɚɛɢɔɕ ELASTOGRAPHY ADVANCED 

4D, OmniView+VCI, VOLUME CALCULATION II, Ɍ 

ɞɌɖɒɑ ɛɜɚɏɜɌɘɘəɚɏɚ ɚɍɑɝɛɑɣɑəɔɫ ɐɗɫ ɛɚɗɟɌɎ-

ɞɚɘɌɞɔɣɑɝɖɚɏɚ ɚɛɜɑɐɑɗɑəɔɫ ɖɚəɞɟɜɚɎ ɝɞɜɟɖɞɟɜ 

ɔ ɜɌɝɣɑɞɌ ɔɡ ɚɍɦɑɘɌ Ɏ ɜɑɒɔɘɑ ɚɍɦɑɘəɚɕ ɜɑɖɚə-

ɝɞɜɟɖɢɔɔ VOCAL (Virtual Organ Computer Aided 

Analysis).  

Ȼɜɔ əɌɗɔɣɔɔ əɑɝɖɚɗɨɖɔɡ ɟɣɌɝɞɖɚɎ ɗɔɛɚ-

ɏɔɛɑɜɞɜɚɠɔɔ ɐɗɫ ɚɢɑəɖɔ ɎɧɍɔɜɌɗɔ ɞɚɞ ɟɣɌɝɞɚɖ, 

ɟ ɖɚɞɚɜɚɏɚ ɏɗɟɍɔəɌ ɓɌɗɑɏɌəɔɫ ɝɚɝɞɌɎɗɫɗɌ əɑ ɘɑ-

əɑɑ ɛɚɗɚɎɔəɧ ɘɔəɔɘɌɗɨəɚɏɚ ɜɌɓɘɑɜɌ ɟɣɌɝɞɖɌ. 

Ƚɗɑɐɟɪɥɔɘ ɩɞɌɛɚɘ ɛɚɝɗɑ ɔɝɝɗɑɐɚɎɌəɔɫ Ɏ ɝɑ-

ɜɚɤɖɌɗɨəɚɘ ɜɑɒɔɘɑ ɍɧɗɚ ɝɖɌəɔɜɚɎɌəɔɑ Ɏ ɜɑ-

ɒɔɘɑ ɖɚɘɛɜɑɝɝɔɚəəɚɕ ɝɚəɚɩɗɌɝɞɚɏɜɌɠɔɔ ð ɔɝ-

ɝɗɑɐɚɎɌəɔɑ Ɏ ɜɑɒɔɘɑ ɜɑɌɗɨəɚɏɚ Ɏɜɑɘɑəɔ (Real 

Time Elastography) ɝ ɛɚɝɗɑɐɟɪɥɔɘ ɜɌɝɣɑɞɚɘ ɖɚ-

ɩɠɠɔɢɔɑəɞɌ ɝɜɌɎəɑəɔɫ Strain Ratio. ȼɌɓɘɑɜɧ 

ɚɖəɌ ɔəɞɑɜɑɝɌ ɎɧɍɔɜɌɗɔ ɝ ɟɣɑɞɚɘ ɜɑɖɚɘɑəɐɌ-

ɢɔɕ ɛɚ ɝɞɌəɐɌɜɞɔɓɔɜɚɎɌəəɚɕ ɘɑɞɚɐɔɖɑ ɖɚɘ-

ɛɜɑɝɝɔɚəəɚɕ ɩɗɌɝɞɚɏɜɌɠɔɔ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɧ, 

ɥɔɞɚɎɔɐəɚɕ ɒɑɗɑɓɧ, ɜɑɏɔɚəɌɜəɧɡ ɗɔɘɠɌɞɔɣɑ-

ɝɖɔɡ ɟɓɗɚɎ, ɎəɑɚɜɏɌəəɧɡ ɚɍɜɌɓɚɎɌəɔɕ ɔ ɛɜɔ ɩə-

ɐɚɝɚəɚɏɜɌɠɔɔ [14]. ȰɔɌɛɌɓɚə ɛɜɔəɔɘɌɑɘɧɡ ɣɌ-

ɝɞɚɞ ɜɑɒɔɘɌ ɝɚəɚɩɗɌɝɞɚɏɜɌɠɔɔ ɞɌɖɒɑ ɟɝɞɌəɌɎ-

ɗɔɎɌɗɔ əɌ ɜɑɒɔɘ ɝɖɌəɔɜɚɎɌəɔɫ ɝ ɘɌɖɝɔɘɌɗɨ-

əɧɘ ɜɌɓɜɑɤɑəɔɑɘ (Frequency Resolution). Ȼɜɔ 

ɔɝɝɗɑɐɚɎɌəɔɔ ɔɝɛɚɗɨɓɚɎɌɗɔ ɐɎɌ ɌɖɞɔɎəɧɡ ɚɖəɌ 

ð ɝɞɌəɐɌɜɞəɚɑ ɝɑɜɚɤɖɌɗɨəɚɑ ɔɓɚɍɜɌɒɑəɔɑ ɔ 

ɔɓɚɍɜɌɒɑəɔɑ Ɏ ɜɑɒɔɘɑ ɢɎɑɞɚɖɚɐɔɜɚɎɌəɔɫ 

ɟɣɌɝɞɖɚɎ ɜɌɓɗɔɣəɚɕ ɞɖɌəɑɎɚɕ ɛɗɚɞəɚɝɞɔ (ɜɔɝ. 

1). Ȯɚ Ɏɜɑɘɫ ɛɜɚɎɑɐɑəɔɫ ɐɌəəɚɏɚ ɩɞɌɛɌ Ɏ ɚɍɫɓɌ-

ɞɑɗɨəɚɘ ɛɚɜɫɐɖɑ ɝɗɑɐɔɗɔ ɓɌ ɤɖɌɗɚɕ ɝɔəɡɜɚəɔ-

ɓɌɢɔɔ ɖɚɘɛɜɑɝɝɔɔ ɐɌɞɣɔɖɚɘ ɝɚ ɤɖɌɗɚɕ ɐɚɛɟ-

ɝɞɔɘɧɡ ɖɚɘɛɜɑɝɝɔɚəəɧɡ ɐɎɔɒɑəɔɕ strain-

ɩɗɌɝɞɚɏɜɌɠɔɔ. ɂɎɑɞɚɎɟɪ ɤɖɌɗɟ ɩɗɌɝɞɚɏɜɌɠɔɔ 

ɚɢɑəɔɎɌɗɔ ɛɜɔ 5-6 ɝɞɟɛɑəɔ ɖɌɣɑɝɞɎɌ ɩɗɌɝɞɚ-

ɏɜɌɠɔɔ (ɓɑɗɑəɚɑ ɚɖɜɌɤɔɎɌəɔɑ ɤɖɌɗɧ).  Ȼɜɔ 

ɛɜɚɎɑɐɑəɔɔ ɖɚɘɛɜɑɝɝɔɚəəɚɕ ɝɚəɚɩɗɌɝɞɚɏɜɌɠɔɔ 

ɚɜɔɑəɞɔɜɚɎɌɗɔɝɨ əɌ ɟɣɌɝɞɖɔ ɢɎɑɞɚɎɚɕ ɖɌɜɞɧ, 

ɖɚɐɔɜɚɎɌəəɧɑ ɝɔəɔɘ ɢɎɑɞɚɘ (ɝɜɌɎəɔɞɑɗɨəɚ ɍɚ-

ɗɑɑ ɛɗɚɞəɧɑ, ɒɑɝɞɖɔɑ ɟɣɌɝɞɖɔ). Ȼɜɔ ɝɚɍɗɪɐɑəɔɔ 

ɎɧɤɑɟɖɌɓɌəəɧɡ ɟɝɗɚɎɔɕ ɛɜɚɎɚɐɔɗɔ ɛɚɗɟɖɚɗɔ-

ɣɑɝɞɎɑəəɟɪ ɚɢɑəɖɟ ɖɚɩɠɠɔɢɔɑəɞɌ ɝɜɌɎəɑəɔɫ 

ɟɣɌɝɞɖɚɎ ɗɔɛɚɏɔɛɑɜɞɜɚɠɔɔ Srain Ratio (ɎɔɓɟɌ-

ɗɔɓɌɢɔɪ ɟɖɌɓɌəəɧɡ ɟɣɌɝɞɖɚɎ ɖɚəɞɜɚɗɔɜɚɎɌɗɔ ɝ 

ɛɚɘɚɥɨɪ ɝɑɜɚɤɖɌɗɨəɚɏɚ ɔɓɚɍɜɌɒɑəɔɫ), ɝɜɌɎ-

əɔɎɌɫ ɟɣɌɝɞɖɔ ɗɔɛɚɏɔɛɑɜɞɜɚɠɔɔ ɝ ɚɖɜɟɒɌɪɥɑɕ 

ɛɚɐɖɚɒəɚɕ ɒɔɜɚɎɚɕ ɖɗɑɞɣɌɞɖɚɕ. Ȱɗɫ ɩɞɚɏɚ 

ɠɔɖɝɔɜɚɎɌɗɔ ɝɞɌəɐɌɜɞɔɓɚɎɌəəɧɑ ɛɚ ɜɌɓɘɑɜɟ 

ɛɚɗɫ ɔɓɘɑɜɑəɔɫ (Ɏ Ɏɔɐɑ ɖɜɟɏɌ) Ɏ ɛɜɚɑɖɢɔɔ 

ɟɣɌɝɞɖɌ ɗɔɛɚɏɔɛɑɜɞɜɚɠɔɔ ɔ ɚɖɜɟɒɌɪɥɑɕ ɛɚɐ-

ɖɚɒəɚɕ ɒɔɜɚɎɚɕ ɖɗɑɞɣɌɞɖɔ. ȶɚəɞɜɚɗɨəɚɑ ɛɚɗɑ 

ɔɓɘɑɜɑəɔɫ ɜɌɝɛɚɗɌɏɌɗɔ Ɏ ɖɗɑɞɣɌɞɖɑ əɌ ɟɜɚɎəɑ 

ɓɚəɧ ɔəɞɑɜɑɝɌ. Ȼɜɔ ɜɌɝɝɞɚɫəɔɔ ɘɑɒɐɟ ɟɣɌɝɞ-

ɖɚɘ ɗɔɛɚɏɔɛɑɜɞɜɚɠɔɔ ɔ ɐɌɞɣɔɖɚɘ ɘɑəɑɑ ɛɚɗɚ-

Ɏɔəɧ ɘɔəɔɘɌɗɨəɚɏɚ ɜɌɓɘɑɜɌ ɓɚəɧ ɔəɞɑɜɑɝɌ 

ɖɚəɞɜɚɗɨəɧɑ ɛɚɗɫ ɔɓɘɑɜɑəɔɫ ɜɌɝɛɚɗɌɏɌɗɔ ɐɔ-

ɝɞɌɗɨəɑɑ ɟɝɗɚɎəɚɕ ɗɔəɔɔ ɜɌɓɐɑɗɑəɔɫ. 

ȳɌɎɑɜɤɌɪɥɔɘ ɩɞɌɛɚɘ ɔɝɝɗɑɐɚɎɌəɔɫ ɍɧɗɌ 

ɎɔɓɟɌɗɔɓɌɢɔɫ Ɏ ɜɑɒɔɘɑ ɩəɑɜɏɑɞɔɣɑɝɖɚɏɚ ɐɚ-

ɛɛɗɑɜɌ, ɝ ɛɚɝɗɑɐɟɪɥɔɘ ɓɌɍɚɜɚɘ ɔəɠɚɜɘɌɢɔɔ ɚ 

ɖɜɚɎɚɝəɌɍɒɑəɔɔ ɓɚə ɔəɞɑɜɑɝɌ ɝ ɛɚɘɚɥɨɪ ɛɜɚ-

ɏɜɌɘɘɧ ɚɍɦɑɘəɚɏɚ ɝɖɌəɔɜɚɎɌəɔɫ (ɜɔɝ. 2).  

ȹɌ ɝɗɑɐɟɪɥɑɘ ɩɞɌɛɑ ɚɢɑəɔɎɌɗɔɝɨ ɛɌɜɌ-

ɘɑɞɜɧ ɖɜɚɎɚɝəɌɍɒɑəɔɫ Ɏ ɟɣɌɝɞɖɌɡ ɗɔɛɚɏɔɛɑɜ-

ɞɜɚɠɔɔ: ɔəɐɑɖɝ ɎɌɝɖɟɗɫɜɔɓɌɢɔɔ (VI: 

Vascularization Index), ɔəɐɑɖɝ ɛɚɞɚɖɌ (FI, Flow 

Index), ɔəɐɑɖɝ ɛɑɜɠɟɓɔɔ (VFI: Vascularization 

Flow Index). ȿɖɌɓɌəəɧɑ ɔəɐɑɖɝɧ ɐɌɪɞ ɔəɠɚɜ-

ɘɌɢɔɪ ɚ ɡɌɜɌɖɞɑɜɔɝɞɔɖɌɡ ɖɜɚɎɚɝəɌɍɒɑəɔɫ ɓɚ-

əɧ ɔəɞɑɜɑɝɌ: ɔəɐɑɖɝ VI ɫɎɗɫɑɞɝɫ ɚɞəɚɤɑəɔɑɘ 

ɣɔɝɗɌ ɢɎɑɞəɧɡ Ɏɚɖɝɑɗɑɕ ɖ ɚɍɥɑɘɟ ɣɔɝɗɟ Ɏɚɖɝɑ-

ɗɑɕ ɔ ɚɞɜɌɒɌɑɞ ɖɚɗɔɣɑɝɞɎɚ ɝɚɝɟɐɚɎ Ɏ ɚɍɦɑɘɑ 

ɞɖɌəɔ; ɔəɐɑɖɝ FI ɛɜɑɐɝɞɌɎɗɫɑɞ ɝɜɑɐəɑɑ ɓəɌɣɑ-

əɔɑ ɫɜɖɚɝɞɔ ɢɎɑɞəɧɡ Ɏɚɖɝɑɗɑɕ ɔ ɚɞɜɌɒɌɑɞ ɔə-

ɞɑəɝɔɎəɚɝɞɨ ɖɜɚɎɚɞɚɖɌ; ɔəɐɑɖɝ VFI ɫɎɗɫɑɞɝɫ 

ɝɚɚɞəɚɤɑəɔɑɘ ɝɜɑɐəɑɎɓɎɑɤɑəəɚɏɚ ɣɔɝɗɌ ɢɎɑɞ-

əɧɡ Ɏɚɖɝɑɗɑɕ ɖ ɚɍɥɑɘɟ ɣɔɝɗɟ Ɏɚɖɝɑɗɑɕ ɔ ɚɍɦ-

ɑɐɔəɫɑɞ ɔəɠɚɜɘɌɢɔɪ ɚ ɖɚɗɔɣɑɝɞɎɑ ɝɚɝɟɐɚɎ ɔ 

Ɏɑɗɔɣɔəɑ ɖɜɚɎɚɞɚɖɌ. ȰɌəəɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɛɜɚ-

Ɏɚɐɔɗɔ Ɏ ɐɟɛɗɑɖɝəɚɘ ɜɑɒɔɘɑ (ɝɑɜɚɤɖɌɗɨəɧɕ 

ɜɑɒɔɘ + ɩəɑɜɏɑɞɔɣɑɝɖɚɑ ɐɚɛɛɗɑɜɚɎɝɖɚɑ ɖɌɜɞɔ-

ɜɚɎɌəɔɑ), ɛɚɝɗɑ ɣɑɏɚ ɌɖɞɔɎɔɜɚɎɌɗɔ ɛɜɚɏɜɌɘɘɟ 

ɚɍɦɑɘəɚɏɚ ɝɖɌəɔɜɚɎɌəɔɫ. Ȼɚɗɟɣɑəəɟɪ ɔəɠɚɜ-

ɘɌɢɔɪ ɔəɞɑɜɛɜɑɞɔɜɚɎɌɗɔ ɝ ɛɚɘɚɥɨɪ ɛɜɚ-

ɏɜɌɘɘəɚɏɚ ɚɍɑɝɛɑɣɑəɔɫ VOCAL II, ɛɜɑɐɟɝɞɌəɚɎ-

ɗɑəəɚɏɚ Ɏ ɟɗɨɞɜɌɓɎɟɖɚɎɚɘ ɝɖɌəɑɜɑ VolusonÈ 

E8/E8 Expert. Ȼɚɝɗɑ ɌɖɞɔɎɌɢɔɔ ɐɌəəɚɕ ɚɛɢɔɔ 

ɛɜɚɔɓɎɚɐɔɗɔ ɜɟɣəɚɑ ɚɖɚəɞɟɜɔɎɌəɔɑ ɓɚəɧ ɔəɞɑ-

ɜɑɝɌ (ɔɓɘɑəɑəəɧɕ ɟɣɌɝɞɚɖ ɛɚɐɖɚɒəɚɕ ɒɔɜɚɎɚɕ 

ɖɗɑɞɣɌɞɖɔ), ɛɚɝɖɚɗɨɖɟ Ɏ ɍɚɗɨɤɔəɝɞɎɑ ɝɗɟɣɌɑɎ 

ɓɚəɌ ɗɔɛɚɏɔɛɑɜɞɜɚɠɔɔ ɔɘɑɗɌ ɝɗɚɒəɟɪ əɑɛɜɌ-

Ɏɔɗɨəɟɪ ɠɚɜɘɟ, ɝ ɚɐəɚɎɜɑɘɑəəɧɘ əɌɗɔɣɔɑɘ 

ɛɚɗɔɢɔɖɗɔɣəɧɡ ɖɚəɞɟɜɚɎ ɔ Ɍəɏɟɗɫɢɔɕ. ȰɌəəɚɑ 

ɚɍɝɞɚɫɞɑɗɨɝɞɎɚ ɔɝɖɗɪɣɌɗɚ Ɏɚɓɘɚɒəɚɝɞɨ ɛɚɗɟɌɎ-

ɞɚɘɌɞɔɣɑɝɖɚɏɚ ɔɗɔ ɛɚɗəɚɝɞɨɪ ɌɎɞɚɘɌɞɔɣɑɝɖɚɏɚ 

(ɝ ɛɚɘɚɥɨɪ ɌɎɞɚɘɌɞɔɣɑɝɖɚɕ ɝɠɑɜɧ) ɜɌɝɣɑɞɌ. 

Ȼɗɚɝɖɚɝɞɨ ɔɓɚɍɜɌɒɑəɔɫ, Ɏ ɖɚɞɚɜɚɕ ɛɜɚɔɝɡɚɐɔɗɚ 

ɎɜɌɥɑəɔɑ Ɏɚɖɜɟɏ ɠɔɖɝɔɜɚɎɌəəɚɕ ɚɝɔ, ɎɧɍɔɜɌ-

ɗɔ ɞɌɖɔɘ ɚɍɜɌɓɚɘ, ɣɞɚɍɧ ɛɚɗɟɣɌɑɘɌɫ ɓɚəɌ ɚɖɚə-

ɞɟɜɔɎɌəɔɫ ɔɘɑɗɌ əɌɔɘɑəɨɤɑɑ ɣɔɝɗɚ Ɍəɏɟɗɫɢɔɕ. 

ȯɗɌɎəɟɪ ɚɝɨ ɖɚəɞɟɜɌ ɜɌɝɛɚɗɌɏɌɗɔ ɞɌɖɔɘ ɚɍɜɌ-

ɓɚɘ, ɣɞɚɍɧ ɚəɌ ɛɜɚɡɚɐɔɗɌ ɣɑɜɑɓ ɢɑəɞɜ ɚɍɦɑɘəɚ-

ɏɚ ɔɓɚɍɜɌɒɑəɔɫ ɓɚəɧ ɗɔɛɚɏɔɛɑɜɞɜɚɠɔɔ. Ȯ ɓɌ-

Ɏɔɝɔɘɚɝɞɔ ɚɞ ɝɗɚɒəɚɝɞɔ ɏɑɚɘɑɞɜɔɔ ɓɚəɧ ɗɔɛɚ-

ɏɔɛɑɜɞɜɚɠɔɔ ɎɧɍɔɜɌɗɔ ɤɌɏ ɛɚɎɚɜɚɞɌ ɛɗɚɝɖɚɝɞɔ 

ɔɗɔ ɝɞɟɛɑəɑɕ ɎɜɌɥɑəɔɫ. Ȼɜɔ ɐɚɝɞɌɞɚɣəɚ ɛɜɚ-

ɝɞɚɕ ɠɚɜɘɑ ɟɣɌɝɞɖɌ ɤɌɏ ɛɚɎɚɜɚɞɌ ɝɚɝɞɌɎɗɫɗ 

30ě, ɛɜɚɎɚɐɔɗɚɝɨ 6 ɞɜɌɝɝɔɜɚɎɚɖ. Ȼɜɔ ɝɗɚɒəɚɕ 

ɠɚɜɘɑ ɎɧɍɔɜɌɗɔ ɤɌɏ ɛɚɎɚɜɚɞɌ 15ě, ɛɜɚɎɚɐɔɗɚɝɨ 

12 ɞɜɌɝɝɔɜɚɎɚɖ (ɜɔɝ. 3). 

Ȼɚɝɗɑ ɚɖɚəɞɟɜɔɎɌəɔɫ ɓɚəɧ ɔəɞɑɜɑɝɌ ɛɜɚ- 
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ȼɔɝ. 1 (Fig. 1) 

 

ȼɔɝ. 2 (Fig. 2) 

ȼɔɝ. 1.     ȿȳȴ. 

Ȭ - ɝɑɜɚɤɖɌɗɨəɚɑ ɝɖɌəɔɜɚɎɌəɔɑ Ɏ B-ɜɑɒɔɘɑ;  

ȭ - ɖɚɘɛɜɑɝɝɔɚəəɌɫ ɝɚəɚɩɗɌɝɞɚɏɜɌɠɔɫ Ɏ ɜɑɒɔɘɑ ɜɑ-

Ɍɗɨəɚɏɚ Ɏɜɑɘɑəɔ. Ƚɔəɔɘ ɢɎɑɞɚɘ ɚɖɜɌɤɑəɧ ɟɣɌɝɞɖɔ 

ɛɚɎɧɤɑəəɚɕ ɒɑɝɞɖɚɝɞɔ. ȯɑɞɑɜɚɏɑəəɧɕ ɟɣɌɝɞɚɖ ɗɔɛɚ-

ɏɔɛɑɜɞɜɚɠɔɔ ɛɚɎɧɤɑəəɚɕ ɒɑɝɞɖɚɝɞɔ Ɏ ɛɚɐɖɚɒəɚɕ 

ɒɔɜɚɎɚɕ ɖɗɑɞɣɌɞɖɑ ɛɑɜɑɐəɑɕ ɍɜɪɤəɚɕ ɝɞɑəɖɔ ɟ 

ɍɚɗɨəɚɏɚ ȽȰ.  

Fig. 1.  Utrasound.  

A - gray -scale scanning in B -mode. B - ɝompression 

real -time sonoelastography. Blue painted areas of i n-

creased rigidity . Heterogeneous site of lipohypertrophy 

with i ncreased rigidity in the subcutaneous adipose 

tissue of the anterior abdominal wall in a patient with 

diabetes.  

ȼɔɝ. 2.     ȿȳȴ. 

ȽɞɌɞɔɣɑɝɖɌɫ 3D-ɜɑɖɚəɝɞɜɟɖɢɔɫ ɟɣɌɝɞɖɌ ɗɔɛɚɏɔɛɑɜ-

ɞɜɚɠɔɔ. ȺɞɚɍɜɌɒɑəɔɑ ɓɚəɧ ɔəɞɑɜɑɝɌ Ɏ ɞɜɑɡ ɚɜɞɚɏɚ-

əɌɗɨəɧɡ ɛɗɚɝɖɚɝɞɫɡ, ɝ ɜɑɖɚəɝɞɜɟɔɜɚɎɌəəɧɘ ɚɍɦɑɘ-

əɧɘ ɔɓɚɍɜɌɒɑəɔɑɘ ɟɣɌɝɞɖɌ ɗɔɛɚɏɔɛɑɜɞɜɚɠɔɔ (ɛɜɌ-

Ɏɧɕ əɔɒəɔɕ ɟɏɚɗ). 

Fig. 2.  Utrasound . 

Static 3D -reconstruction of the lipohypertrophy site. 

Zones of interest in three orthogonal planes, with r e-

construc ted three -dimensional image of the lipohype r-

trophy area (lower right corner).  

 

ȼɔɝ. 3 (Fig. 3) 

 

ȼɔɝ. 4 (Fig. 4) 

ȼɔɝ. 3.     ȿȳȴ. 

ȬɖɞɔɎɔɜɚɎɌəəɌɫ ɛɜɚɏɜɌɘɘɌ VOCAL. ȻɜɚɔɓɎɑɐɑəɚ 

ɚɛɜɑɐɑɗɑəɔɑ ɖɚəɞɟɜɌ ɚɍɚɗɚɣɖɔ, Ɏ ɛɜɑɐɑɗɌɡ ɖɚɞɚɜɚɏɚ 

ɍɟɐɑɞ ɛɜɚɔɓɎɚɐɔɞɨɝɫ ɔɓɘɑɜɑəɔɑ ɝɚɝɟɐɔɝɞɧɡ ɔəɐɑɖ-

ɝɚɎ. ȶɚəɞɟɜ ɟɖɌɓɌəəɚɕ ɚɍɚɗɚɣɖɔ ɝɚɚɞɎɑɞɝɞɎɟɑɞ ɖɚə-

ɞɟɜɟ ɟɣɌɝɞɖɌ ɗɔɛɚɏɔɛɑɜɞɜɚɠɔɔ (Ɏɧɛɚɗəɑəɚ ɜɟɣəɚɑ 

ɚɖɚəɞɟɜɔɎɌəɔɑ). 

Fig. 3.  Utrasound . 

The activated program VOCAL. The definition of the 

contour of the shell within which the measurement of 

vascular indices will be made. The contour of the spec i-

fied shell corresponds to the contour of the lipohype r-

trophy area (manual contouring is performed).  

ȼɔɝ. 4.     ȿȳȴ. 

ȼɑɖɚəɝɞɜɟɔɜɚɎɌəəɧɕ ɚɍɦɑɘəɧɕ ɖɚəɞɟɜ ɟɣɌɝɞɖɌ ɗɔ-

ɛɚɏɔɛɑɜɞɜɚɠɔɔ Ɏ ɛɜɚɏɜɌɘɘɑ VOCAL. Ȯ ɛɜɑɐɑɗɌɡ 

ɐɌəəɚɏɚ ɖɚəɞɟɜɌ ɛɜɚɔɓɎɚɐɔɞɝɫ ɔɓɘɑɜɑəɔɑ ɚɍɦɑɘəɧɡ 

ɝɚɝɟɐɔɝɞɧɡ ɔəɐɑɖɝɚɎ. 

Fig. 4.  Utrasound . 

Reconstructed volumetric contour of the lipohypertr o-

phy site in the VOCAL program. Within this circuit, 

volumetric vascular indices are measured.  
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ɔɓɎɚɐɔɗɔ ɌɎɞɚɘɌɞɔɣɑɝɖɔɑ ɜɌɝɣɑɞɧ ɔəɐɑɖɝɚɎ 

ɛɚɞɚɖɌ, ɎɌɝɖɟɗɫɜɔɓɌɢɔɔ ɔ ɛɑɜɠɟɓɔɔ. Ȱɗɫ ɚɢɑə-

ɖɔ ɝɚɐɑɜɒɔɘɚɏɚ ɛɜɔɘɑəɫɗɔ ɛɜɚɏɜɌɘɘəɟɪ 

ɠɟəɖɢɔɪ ð ɚɛɜɑɐɑɗɑəɔɑ ɖɚəɞɟɜɌ ɚɍɚɗɚɣɖɔ (ɏɑɚ-

ɘɑɞɜɔɔ ɚɍɚɗɚɣɖɔ) Shell OFF (ɚɍɚɗɚɣɖɌ Ɏɧɖɗɪɣɑ-

əɌ). Ȯ ɐɌəəɚɘ ɝɗɟɣɌɑ ɜɌɝɣɑɞ ɏɔɝɞɚɏɜɌɘɘɧ ɚɍɦɑ-

ɘɌ ɛɜɚɔɓɎɚɐɔɗɝɫ Ɏ ɛɜɑɐɑɗɌɡ ɚɣɑɜɣɑəəɚɏɚ ɖɚə-

ɞɟɜɌ, Ɏ ɛɜɑɐɑɗɌɡ ɞɚɗɨɖɚ ɓɚəɧ ɛɚɜɌɒɑəɔɫ (ɜɔɝ.  

4).  

Ȱɗɫ ɜɌɝɣɑɞɌ ɜɑɠɑɜɑəɞəɧɡ ɛɚɖɌɓɌɞɑɗɑɕ əɑ-

ɔɓɘɑəɑəəɚɕ ɛɚɐɖɚɒəɚɕ ɒɔɜɚɎɚɕ ɖɗɑɞɣɌɞɖɔ ɔɝ-

ɛɚɗɨɓɚɎɌɗɔ  ɛɜɚɏɜɌɘɘəɟɪ ɠɟəɖɢɔɪ ð ɌɎɞɚɘɌ-

ɞɔɣɑɝɖɚɑ ɚɛɜɑɐɑɗɑəɔɑ ɖɚəɞɟɜɌ ɚɍɚɗɚɣɖɔ (ɏɑɚ-

ɘɑɞɜɔɔ ɚɍɚɗɚɣɖɔ) Shell Outside (Ɏəɑɤəɫɫ ɚɍɚ-

ɗɚɣɖɌ). Ȯ ɐɌəəɚɘ ɝɗɟɣɌɑ ɔɓɘɑɜɑəɔɑ ɛɜɚɔɓɎɚɐɔ-

ɗɚɝɨ Ɏəɑ ɛɜɑɐɑɗɚɎ ɛɑɜɎɔɣəɚɏɚ ɖɚəɞɟɜɌ (ɟɣɌɝɞɖɌ 

ɗɔɛɚɏɔɛɑɜɞɜɚɠɔɔ), Ɏ ɓɚəɑ, ɚɣɑɜɣɑəəɚɕ Ɏɚɖɜɟɏ 

ɟɖɌɓɌəəɚɏɚ ɖɚəɞɟɜɌ ɚɍɚɗɚɣɖɔ (ɜɔɝ. 5) ɝ ɓɌɐɌə-

əɚɕ ɞɚɗɥɔəɚɕ  (Ɏ əɌɤɑɘ ɝɗɟɣɌɑ ɞɚɗɥɔəɌ ɚɍɚ-

ɗɚɣɖɔ ɟɝɞɌəɌɎɗɔɎɌɗɌɝɨ Ɏ ɛɜɑɐɑɗɌɡ 8-10 ɘɘ, Ɏ 

ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɏɗɟɍɔəɧ ɓɌɗɑɏɌəɔɫ ɗɔɛɚɏɔɛɑɜ-

ɞɜɚɠɔɕ). 

ȽɞɌɞɔɝɞɔɣɑɝɖɌɫ ɚɍɜɌɍɚɞɖɌ ɛɚɗɟɣɑəəɧɡ 

ɐɌəəɧɡ ɛɜɚɎɚɐɔɗɌɝɨ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɛɜɚ-

ɏɜɌɘɘɧ STATISTICA 10 (StatSoft, Inc, 2011, 

CɄȬ). ȰɌəəɧɑ ɛɜɚɎɑɜɫɗɔ əɌ əɚɜɘɌɗɨəɚɝɞɨ ɜɌɝ-

ɛɜɑɐɑɗɑəɔɫ ɝ ɛɚɘɚɥɨɪ ɖɜɔɞɑɜɔɫ ȶɚɗɘɚɏɚɜɚɎɌ-

ȽɘɔɜəɚɎɌ. ȿɣɔɞɧɎɌɫ, ɣɞɚ ɜɌɝɛɜɑɐɑɗɑəɔɑ ɍɚɗɨ-

ɤɔəɝɞɎɌ ɔɓɟɣɑəəɧɡ ɛɜɔɓəɌɖɚɎ ɍɧɗɚ ɚɞɗɔɣəɧɘ 

ɚɞ əɚɜɘɌɗɨəɚɏɚ, ɛɜɔɘɑəɫɗɔ ɘɑɞɚɐɧ əɑɛɌɜɌɘɑɞ-

ɜɔɣɑɝɖɚɕ ɝɞɌɞɔɝɞɔɖɔ. ȸɑɒɏɜɟɛɛɚɎɧɑ ɜɌɓɗɔɣɔɫ 

ɚɢɑəɔɎɌɗɔ ɝ ɛɚɘɚɥɨɪ ɖɜɔɞɑɜɔɫ ȸɌəəɌ-ȿɔɞəɔ ɔ 

ANOVA ȶɜɌɝɖɑɗɌ-ȿɚɗɗɔɝɌ. ȮɓɌɔɘɚɝɎɫɓɨ ɘɑɒɐɟ 

ɛɜɔɓəɌɖɌɘɔ ɚɢɑəɔɎɌɗɔ ɝ ɛɚɘɚɥɨɪ ɖɚɜɜɑɗɫɢɔ-

ɚəəɚɏɚ ɌəɌɗɔɓɌ ȽɛɔɜɘɑəɌ. ȶɜɔɞɔɣɑɝɖɔɕ ɟɜɚ-

Ɏɑəɨ ɓəɌɣɔɘɚɝɞɔ ɛɜɔ ɛɜɚɎɑɜɖɑ ɝɞɌɞɔɝɞɔɣɑɝɖɔɡ 

ɏɔɛɚɞɑɓ ɛɜɔəɔɘɌɗɔ ɜɌɎəɧɘ 0,05. ȰɌəəɧɑ ɛɜɑɐ-

ɝɞɌɎɗɑəɧ ɖɌɖ ɘɑɐɔɌəɧ, 25-75 ɛɜɚɢɑəɞɔɗɔ, ɔɗɔ 

əɌɔɘɑəɨɤɔɑ ɔ əɌɔɍɚɗɨɤɔɑ ɓəɌɣɑəɔɫ.  

ȼɑɓɟɗɨɞɌɞɧ. 

ɀɔɓɔɖɌɗɨəɧɕ ɚɝɘɚɞɜ ɔ ɛɌɗɨɛɌɢɔɫ ɛɚɓɎɚ-

ɗɔɗɔ ɎɧɫɎɔɞɨ ɟɣɌɝɞɖɔ ɟɛɗɚɞəɑəɔɫ ɛɚɐɖɚɒəɚɕ 

ɒɔɜɚɎɚɕ ɖɗɑɞɣɌɞɖɔ ɟ 84 ɛɌɢɔɑəɞɚɎ (67,7%). Ȯ 

ɍɚɗɨɤɔəɝɞɎɑ ɝɗɟɣɌɑɎ ɟ ɛɌɢɔɑəɞɚɎ ɔɘɑɗɔɝɨ 1-2 

ɟɣɌɝɞɖɌ ɟɛɗɚɞəɑəɔɫ, ɟ ɜɫɐɌ ɛɌɢɔɑəɞɚɎ (n=16, 

12,9%) ð ɚɞ ɞɜɑɡ ɐɚ ɤɑɝɞɔ ɟɣɌɝɞɖɚɎ. ȹɌɔɍɚɗɑɑ 

ɣɌɝɞɚ ɗɔɛɚɏɔɛɑɜɞɜɚɠɔɔ ɗɚɖɌɗɔɓɚɎɌɗɔɝɨ Ɏ ɚɍɗɌ-

ɝɞɔ ɛɑɜɑɐəɑɕ ɍɜɪɤəɚɕ ɝɞɑəɖɔ, ɜɑɒɑ  ð əɌ ɍɚɖɚ-

Ɏɚɕ ɛɚɎɑɜɡəɚɝɞɔ ɍɑɐɑɜ ɔ ɛɗɑɣ, əɌ ɫɏɚɐɔɢɌɡ. 

Ȼɜɔ ɛɜɚɎɑɐɑəɔɔ ȿȳȴ ɓɚə ɔəɦɑɖɢɔɕ ɔəɝɟ-

ɗɔəɌ ɟɣɌɝɞɖɔ ɗɔɛɚɏɔɛɑɜɞɜɚɠɔɔ ɎɧɫɎɗɑəɧ ɟ 107  

ɛɌɢɔɑəɞɚɎ (86,3%). Ⱥɍɦɑɘ ɩɞɔɡ ɟɣɌɝɞɖɚɎ ɎɌɜɨɔ-

ɜɚɎɌɗ ɚɞ 11,7 ɘɘ3 ɐɚ 2571 ɘɘ3 (ɘɑɐɔɌəɌ 201,4 

ɘɘ3, 25-ɕ ɔ 75-ɕ ɛɜɚɢɑəɞɔɗɨ ð 121,3 ɘɘ3 ɔ 

468,1 ɘɘ3 ɝɚɚɞɎɑɞɝɞɎɑəəɚ). ȯɗɟɍɔəɌ ɓɌɗɑɏɌəɔɫ 

ɟɣɌɝɞɖɚɎ ɗɔɛɚɏɔɛɑɜɞɜɚɠɔɔ ɝɚɚɞɎɑɞɝɞɎɚɎɌɗɌ 

ɐɗɔəɑ ɔɏɗ, ɔɝɛɚɗɨɓɟɑɘɧɡ ɐɗɫ ɎɎɑɐɑəɔɫ ɔəɝɟɗɔ-

əɌ.  

ȴɓɘɑəɑəɔɫ Ɏ ɛɚɐɖɚɒəɚɕ ɒɔɜɚɎɚɕ ɖɗɑɞ-

ɣɌɞɖɑ Ɏ ɓɚəɌɡ ɔəɦɑɖɢɔɕ ɔəɝɟɗɔəɌ ɠɔɖɝɔɜɚɎɌ-

ɗɔɝɨ ɝ ɛɚɘɚɥɨɪ ɟɗɨɞɜɌɝɚəɚɏɜɌɠɔɔ ɐɌɒɑ ɛɜɔ 

əɑɍɚɗɨɤɚɕ ɐɗɔɞɑɗɨəɚɝɞɔ ɔəɝɟɗɔəɚɞɑɜɌɛɔɔ. Ȯ 

ɣɌɝɞəɚɝɞɔ, ɗɔɛɚɏɔɛɑɜɞɜɚɠɔɔ ɎɧɫɎɗɑəɧ ɟ ɐɎɟɡ 

ɛɌɢɔɑəɞɚɎ, ɛɚɗɟɣɌɎɤɔɡ ɔəɝɟɗɔə Ɏ ɞɑɣɑəɔɑ ɞɜɑɡ 

ɘɑɝɫɢɑɎ. Ƚɜɑɐɔ ɚɍɝɗɑɐɚɎɌəəɧɡ ɝ ɐɗɔɞɑɗɨəɚɝɞɨɪ 

ɔəɝɟɗɔəɚɞɑɜɌɛɔɔ ɐɚ 5 ɗɑɞ (n=43) ɗɔɛɚɏɔɛɑɜ-

ɞɜɚɠɔɔ ɓɌɠɔɖɝɔɜɚɎɌəɧ ɝ ɛɚɘɚɥɨɪ ȿȳȴ Ɏ 39 

ɝɗɟɣɌɫɡ (90,7%), Ɍ ɝ ɛɚɘɚɥɨɪ ɛɌɗɨɛɌɢɔɔ ð Ɏ 21-

ɘ (48,8%). ȿ ɛɌɢɔɑəɞɚɎ, ɛɚɗɟɣɌɎɤɔɡ ɔəɝɟɗɔə 

ɍɚɗɑɑ 5 ɗɑɞ (n=81), ɟɣɌɝɞɖɔ ɗɔɛɚɏɔɛɑɜɞɜɚɠɔɔ 

ɎɧɫɎɗɑəɧ Ɏ 68 ɝɗɟɣɌɫɡ ɛɚ ɐɌəəɧɘ ȿȳȴ ɔ Ɏ 63-ɡ 

ð ɛɚ ɐɌəəɧɘ ɛɌɗɨɛɌɢɔɔ. ȾɌɖɔɘ ɚɍɜɌɓɚɘ, Ɏ ɩɞɚɕ 

ɏɜɟɛɛɑ ɣɌɝɞɚɞɌ ɎɧɫɎɗɑəɔɫ ɗɔɛɚɏɔɛɑɜɞɜɚɠɔɔ ɛɚ 

ɐɌəəɧɘ ȿȳȴ ɔ ɛɌɗɨɛɌɢɔɔ ɚɞɗɔɣɌɗɌɝɨ Ɏ ɘɑəɨ-

ɤɑɕ ɝɞɑɛɑəɔ (84% ɔ 77,8% ɛɌɢɔɑəɞɚɎ ɝɚɚɞɎɑɞ-

ɝɞɎɑəəɚ). 

Ȼɜɔ ɔɝɝɗɑɐɚɎɌəɔɔ Ɏ Ȯ-ɜɑɒɔɘɑ ɓɚəɧ ɗɔɛɚ-

ɏɔɛɑɜɞɜɚɠɔɔ ɡɌɜɌɖɞɑɜɔɓɚɎɌɗɔɝɨ ɛɚɎɧɤɑəɔɑɘ 

ɩɡɚɛɗɚɞəɚɝɞɔ, ɔɘɑɗɔ əɑɜɚɎəɧɕ, Ɏ ɜɫɐɑ ɝɗɟɣɌɑɎ 

əɑɣɑɞɖɔɕ ɖɚəɞɟɜ, əɑɚɐəɚɜɚɐəɟɪ (Ɏ ɞɚɘ ɣɔɝɗɑ ɔ 

ɝ əɌɗɔɣɔɑɘ ɏɔɛɚɩɡɚɏɑəəɧɡ Ɏɖɗɪɣɑəɔɕ) 

ɩɡɚɝɞɜɟɖɞɟɜɟ. ȶɌɖ ɛɜɌɎɔɗɚ, ɚɍɜɌɓɚɎɌəɔɫ ɍɧɗɔ 

əɑɛɜɌɎɔɗɨəɚɕ ɠɚɜɘɧ, Ɏ ɛɚɐɌɎɗɫɪɥɑɘ ɍɚɗɨ-

ɤɔəɝɞɎɑ ɝɗɟɣɌɑɎ ɔɘɑɗɔ ɏɚɜɔɓɚəɞɌɗɨəɟɪ ɚɜɔɑə-

ɞɌɢɔɪ. ȿ ɜɫɐɌ ɛɌɢɔɑəɞɚɎ ɟɖɌɓɌəəɧɑ ɔɓɘɑəɑəɔɫ 

əɚɝɔɗɔ ɐɔɠɠɟɓəɧɕ ɡɌɜɌɖɞɑɜ, ɓɌɞɜɌɏɔɎɌɫ Ɏɝɪ 

ɓɚəɟ ɎɎɑɐɑəɔɫ ɔəɝɟɗɔəɌ. Ȯ ɛɚɐɚɍəɧɡ ɝɗɟɣɌɫɡ 

ɐɗɫ ɛɜɚɎɑɐɑəɔɫ ɘɟɗɨɞɔɛɌɜɌɘɑɞɜɔɣɑɝɖɚɏɚ ɔɝ-

ɝɝɗɑɐɚɎɌəɔɫ ɎɧɍɔɜɌɗɔ ɟɣɌɝɞɚɖ ɗɚɖɌɗɨəɚɏɚ ɛɚ-

Ɏɧɤɑəɔɫ ɩɡɚɛɗɚɞəɚɝɞɔ, ɝ Ɏɚɓɘɚɒəɚɝɞɨɪ ɔɓɘɑ-

ɜɑəɔɫ ɞɜɑɡ ɏɌɍɌɜɔɞəɧɡ ɜɌɓɘɑɜɚɎ Ɏ ɐɎɟɡ ɚɜɞɚɏɚ-

əɌɗɨəɧɡ ɛɗɚɝɖɚɝɞɫɡ (ɜɔɝ. 6).  

Ȼɜɔ ɛɜɚɎɑɐɑəɔɔ ɖɌɣɑɝɞɎɑəəɚɕ ɚɢɑəɖɔ 

ɖɚɘɛɜɑɝɝɔɚəəɚɕ ɩɗɌɝɞɚɏɜɌɠɔɔ ɚɞɘɑɣɌɗɚɝɨ 

ɚɖɜɌɤɔɎɌəɔɑ ɟɣɌɝɞɖɚɎ ɗɔɛɚɏɔɛɑɜɞɜɚɠɔɔ ɛɜɑ-

ɔɘɟɥɑɝɞɎɑəəɚ ɝɔəɔɘ ɢɎɑɞɚɘ ɝ əɌɗɔɣɔɑɘ Ɏɖɗɪ-

ɣɑəɔɕ ɓɑɗɑəɧɡ ɚɞɞɑəɖɚɎ. ȺɖɜɌɤɔɎɌəɔɑ ɝɔəɔɘ 

ɢɎɑɞɚɘ (ɝɜɌɎəɔɞɑɗɨəɚ ɍɚɗɑɑ ɛɗɚɞəɧɑ, ɒɑɝɞɖɔɑ 

ɟɣɌɝɞɖɔ) ɝɚɝɞɌɎɗɫɗɚ ɍɚɗɑɑ ɛɚɗɚɎɔəɧ ɛɗɚɥɌɐɔ 

ɟɣɌɝɞɖɌ ɗɔɛɚɏɔɛɑɜɞɜɚɠɔɔ. ȼɌɝɛɚɗɚɒɑəɔɑ ɓɑɗɑ-

əɧɡ Ɏɖɗɪɣɑəɔɕ, ɖɌɖ ɛɜɌɎɔɗɚ, əɑ ɔɘɑɗɚ ɚɛɜɑɐɑ-

ɗɑəəɧɡ ɓɌɖɚəɚɘɑɜəɚɝɞɑɕ ð ɗɚɖɌɗɔɓɌɢɔɫ əɌɍɗɪ-

ɐɌɗɌɝɨ ɖɌɖ ɢɑəɞɜɌɗɨəɌɫ, ɞɌɖ ɔ ɛɚ ɛɑɜɔɠɑɜɔɔ 

ɟɣɌɝɞɖɌ. Ȯɖɗɪɣɑəɔɕ ɖɜɌɝəɧɡ ɚɞɞɑəɖɚɎ ɚɞɘɑɣɑ-

əɚ əɑ ɍɧɗɚ. Ȯɚ Ɏɝɑɡ ɝɗɟɣɌɫɡ ɓɚəɌ ɚɖɜɌɤɔɎɌəɔɫ 

ɗɔɛɚɏɔɛɑɜɞɜɚɠɔɔ ɝɚɚɞɎɑɞɝɞɎɚɎɌɗɌ ɎɔɓɟɌɗɔɓɔ-

ɜɟɑɘɚɘɟ Ɏ Ȯ-ɜɑɒɔɘɑ ɟɣɌɝɞɖɟ (ɛɜɚɎɚɐɔɗɚɝɨ ɚɐ-

əɚɎɜɑɘɑəəɚɑ ɝɖɌəɔɜɚɎɌəɔɑ Ɏ 2-ɡ ɜɑɒɔɘɌɡ). 

Ȼɜɔ ɜɌɝɣɑɞɑ ɖɚɩɠɠɔɢɔɑəɞɌ ɝɜɌɎəɑəɔɫ Strain 

Ratio Ɏɚ Ɏɝɑɡ ɝɗɟɣɌɫɡ ɚɞɘɑɣɌɗɚɝɨ ɛɚɎɧɤɑəɔɑ 

ɒɑɝɞɖɚɝɞɔ ɟɣɌɝɞɖɌ ɗɔɛɚɏɔɛɑɜɞɜɚɠɔɔ Ɏ ɝɜɌɎəɑ-

əɔɔ  ɝ ɚɖɜɟɒɌɪɥɑɕ ɛɚɐɖɚɒəɚɕ ɒɔɜɚɎɚɕ ɖɗɑɞ-

ɣɌɞɖɚɕ (ɜɔɝ. 7). ȿɖɌɓɌəəɧɕ ɖɚɩɠɠɔɢɔɑəɞ ɎɌɜɨ-

ɔɜɚɎɌɗ ɚɞ 1,17 ɐɚ 4,38, ɘɑɐɔɌəɌ ɛɚɖɌɓɌɞɑɗɫ ɝɚ-

ɝɞɌɎɔɗɌ 1,69. ȻɌɜɌɘɑɞɜɧ ɛɚɖɌɓɌɞɑɗɫ ɟ ɍɚɗɨəɧɡ 

ȽȰ 1 ɔ 2 ɞɔɛɌ ɚɖɌɓɌɗɔɝɨ ɝɡɚɐəɧɘɔ: 1,66 (1,46; 

2,08) ɔ 1,74 (1,59; 1,97)  ɝɚɚɞɎɑɞɝɞɎɑəəɚ. Ȯɑɗɔ-

ɣɔəɌ ɖɚɩɠɠɔɢɔɑəɞɌ Strain Ratio ɚɖɌɓɌɗɌɝɨ Ɏɧ-

ɤɑ ɟ ɛɌɢɔɑəɞɚɎ, ɟ ɖɚɞɚɜɧɡ ɐɗɔɞɑɗɨəɚɝɞɨ ɞɑɜɌ-

ɛɔɔ ɔəɝɟɗɔəɚɘ ɛɜɑɎɧɤɌɗɌ 5 ɗɑɞ, ɛɚ ɝɜɌɎəɑəɔɪ  
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ȼɔɝ. 5 (Fig. 5) 

 

ȼɔɝ. 6 (Fig. 6) 

ȼɔɝ. 5.     ȿȳȴ. 

ȬɎɞɚɘɌɞɔɣɑɝɖɔ ɚɛɜɑɐɑɗɑəəɧɕ ɚɍɦɑɘəɧɕ ɖɚəɞɟɜ ɚɍɚ-

ɗɚɣɖɔ Ɏ ɛɜɚɏɜɌɘɘɑ VOCAL.                Ȯ ɛɜɑɐɑɗɌɡ ɟɖɌ-

ɓɌəəɚɏɚ ɖɚəɞɟɜɌ ɚɍɚɗɚɣɖɔ ɛɜɚɔɓɎɚɐɔɞɝɫ ɔɓɘɑɜɑəɔɑ 

ɚɍɦɑɘəɧɡ ɝɚɝɟɐɔɝɞɧɡ ɔəɐɑɖɝɚɎ (ɜɑɠɑɜɑəɞəɌɫ ɓɚəɌ 

ɔɓɘɑɜɑəɔɕ). 

Fig. 5.  Utrasound.  

Automatically determined volumetric contour of the 

shell in the VOCAL program.                   The estimation 

of volumetric vascular indices is made within the spec i-

fied contour (reference measurement zone).  

ȼɔɝ. 6.     ȿȳȴ. 

ȽɑɜɚɤɖɌɗɨəɚɑ ɝɖɌəɔɜɚɎɌəɔɑ Ɏ B-ɜɑɒɔɘɑ (ɖɚɗɚɜɔɓɌ-

ɢɔɫ). ȯɔɛɑɜɩɡɚɏɑəəɧɕ ɟɣɌɝɞɚɖ ɗɔɛɚɏɔɛɑɜɞɜɚɠɔɔ Ɏ 

ɛɚɐɖɚɒəɚɕ ɒɔɜɚɎɚɕ ɖɗɑɞɣɌɞɖɑ ɛɑɜɑɐəɑɕ ɍɜɪɤəɚɕ 

ɝɞɑəɖɔ Ɏ ɓɚəɑ ɔəɦɑɖɢɔɕ ɔəɝɟɗɔəɌ ɟ ɍɚɗɨəɚɏɚ ȽȰ. ȴɓ-

ɘɑɜɑəɔɑ Ɏ ɐɎɟɡ ɚɜɞɚɏɚəɌɗɨəɧɡ ɛɗɚɝɖɚɝɞɫɡ ð ɏɌɍɌɜɔɞ-

əɧɑ ɜɌɓɘɑɜɧ. 

Fig. 6.  Utrasound . 

Gray -scale scanning  in  B-mode  (colorization ). Hy-

perechogenic area of lipohypertrophy in the subcutan e-

ous adipose tissue of the anterior abdominal wall in the 

sites of insulin injections in a patient with diabetes. 

Measurement in two orthogonal plane s, overall dime n-

sions.  
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ȼɔɝ. 8 (Fig. 8) 

ȼɔɝ. 7.     ȿȳȴ. 

ȺɢɑəɖɌ ɖɚɩɠɠɔɢɔɑəɞɌ ɝɜɌɎəɑəɔɫ Srain Ratio ɟɣɌɝɞ-

ɖɚɎ ɗɔɛɚɏɔɛɑɜɞɜɚɠɔɔ. ȽɜɌɎəɑəɔɑ ɒɑɝɞɖɚɝɞɔ ɟɣɌɝɞɖɌ 

ɗɔɛɚɏɔɛɑɜɞɜɚɠɔɔ (ɝɔəɔɕ ɖɜɟɏ) c ɚɖɜɟɒɌɪɥɑɕ ɛɚɐ-

ɖɚɒəɚɕ ɒɔɜɚɎɚɕ ɖɗɑɞɣɌɞɖɚɕ (ɒɑɗɞɧɕ ɖɜɟɏ). ȶɚə-

ɞɜɚɗɨəɚɑ ɛɚɗɑ ɔɓɘɑɜɑəɔɫ əɌ ɟɜɚɎəɑ ɓɚəɧ ɔəɞɑɜɑɝɌ. 

Fig. 7.  Utrasound . 

Evaluation of the Srain Ratio coefficient in the sites of 

lipohypertrophy.                        Comparison of the r i-

gidity of the lipohypertrophy site (blue circle) and the 

surrounding subcutaneous adipos e tissue (yellow ci r-

cle). Control field measurements at the level of interest.  

ȼɔɝ. 8.     ȿȳȴ. 

ȻɜɚɏɜɌɘɘɌ VOCAL. Ȭ (ȽɗɑɎɌ) -  ɚɞɚɍɜɌɒɑəɔɑ ɓɚəɧ 

ɔəɞɑɜɑɝɌ Ɏ ɐɎɟɡ ɚɜɞɚɏɚəɌɗɨəɧɡ ɛɗɚɝɖɚɝɞɫɡ. ȭ (ȽɛɜɌ-

ɎɌ Ɏəɔɓɟ) -  ɜɑɖɚəɝɞɜɟɔɜɚɎɌəəɚɑ ɚɍɦɑɘəɚɑ ɔɓɚɍɜɌɒɑ-

əɔɑ ɟɣɌɝɞɖɌ ɗɔɛɚɏɔɛɑɜɞɜɚɠɔɔ. ȬəɌɗɔɓ ɎɌɝɖɟɗɫɜɔɓɌ-

ɢɔɔ ɟɣɌɝɞɖɌ ɗɔɛɚɏɔɛɑɜɞɜɚɠɔɔ Ɏ ɛɚɐɖɚɒəɚɕ ɒɔɜɚɎɚɕ  

ɖɗɑɞɣɌɞɖɑ ɛɑɜɑɐəɑɕ ɍɜɪɤəɚɕ ɝɞɑəɖɔ Ɏ ɓɚəɑ ɔəɦɑɖ-

ɢɔɕ ɔəɝɟɗɔəɌ ɟ ɍɚɗɨəɚɏɚ ɝɌɡɌɜəɧɘ ɐɔɌɍɑɞɚɘ (ȽȰ).                                

Fig. 8.  Utrasound . 

VOCAL program. Ȭ - ɚn the left is the display of the 

zone of inte rest in two orthogonal planes. B  - lower 

right, reconstructed volumetric image of lipohypertr o-

phy site.Analysis of vascularization of the site of lipoh y-

pertrophy in the subcutaneous adipose tissue of the 

anterior a bdomina l wall in the area of insulin injections 

in a p atient with diabetes.   


































































































































































































