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Ȱɚɜɚɏɔɑ ɣɔɞɌɞɑɗɔ, ɖɚɗɗɑɏɔ! 

 

Ȼɑɜɑɐ ɎɌɘɔ ɛɚɝɗɑɐəɔɕ Ɏ ɞɑɖɟɥɑɘ ɏɚɐɟ ɣɑɞɎɑɜɞɧɕ əɚɘɑɜ 

əɌɤɑɏɚ ɒɟɜəɌɗɌ. 

Ȯ əɑɘ Ɏɧ əɌɕɐɑɞɑ ɝɞɌɞɨɔ ɛɚ ɜɌɓəɧɘ əɌɛɜɌɎɗɑəɔɫɘ ɗɟɣɑɎɚɕ 

ɐɔɌɏəɚɝɞɔɖɔ. ȸɧ Ɏɧɛɚɗəɔɗɔ ɝɎɚɑ ɚɍɑɥɌəɔɑ ð Ɏ 2017 ɏɚɐɟ ɒɟɜəɌɗ 

ɚɛɟɍɗɔɖɚɎɌɗ ɍɚɗɑɑ 75 əɌɟɣəɧɡ ɜɌɍɚɞ, 3 ɗɑɖɢɔɔ ɔ 4 ɘɌɝɞɑɜ-ɖɗɌɝɝɌ. 

Ȯɝɑ ɘɌɞɑɜɔɌɗɧ Ɏɧɝɚɖɚɏɚ ɖɌɣɑɝɞɎɌ. ȼɑɐɖɚɗɗɑɏɔɫ ɛɜɚɎɚɐɔɞ 

ɐɎɚɕəɚɑ ɝɗɑɛɚɑ ɜɑɢɑəɓɔɜɚɎɌəɔɑ. ȴ ɞɚɗɨɖɚ ɐɎɑ ɜɌɍɚɞɧ Ɏ ɩɞɚɘ ɏɚɐɟ 

ɍɧɗɔ ɚɞɖɗɚəɑəɧ ɜɑɢɑəɓɑəɞɌɘɔ.  

ȻɜɔɍɗɔɒɌɑɞɝɫ ȹɚɎɧɕ, 2018 ɏɚɐ!  

ȻɚɓɐɜɌɎɗɫɪ Ɏɝɑɡ ɣɗɑəɚɎ ɜɑɐɖɚɗɗɑɏɔɔ ɔ ɜɑɐɌɖɢɔɚəəɚɏɚ ɝɚɎɑ-

ɞɌ, Ɏɝɑɡ ɝɚɞɜɟɐəɔɖɚɎ ɒɟɜəɌɗɌ ɔ əɌɤɔɡ ɣɔɞɌɞɑɗɑɕ ɝ ȹɚɎɧɘ ȯɚɐɚɘ! 

ȲɑɗɌɪ Ɏɝɑɘ ɓɐɚɜɚɎɨɫ, ɟɝɛɑɡɚɎ Ɏ ɒɔɓəɔ ɔ ɞɎɚɜɣɑɝɖɚɕ ɌɖɞɔɎ-

əɚɝɞɔ! 

Ƚ ȹɚɎɧɘ ȯɚɐɚɘ! 

 

 

ȯɗɌɎəɧɕ ɜɑɐɌɖɞɚɜ  

ȬɖɌɐɑɘɔɖ ȼȬȹ Ƚ.ȶ. ȾɑɜəɚɎɚɕ 
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ȻȺȷȿɃȱȹȹɇɁ Ƚ ȻȺȸȺɅɈɊ ȶȺȸȻɈɊȾȱȼȹȺȵ ȾȺȸȺȯȼȬɀȴȴ, Ȯ  

ȶȷȴȹȴɃȱȽȶȺȵ ȻȼȬȶȾȴȶȱ ȮȼȬɃȬ ȺȾȺȼȴȹȺȷȬȼȴȹȯȺȷȺȯȬ 
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ɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. ȴɓɟɣɔɞɨ ɘɚɜɠɚɞɚɛɚɘɑɞɜɔɣɑɝɖɔɑ ɛɌɜɌɘɑɞɜɧ ɏɗɌɓəɔɣəɚɕ ɔ 

ɜɑɤɑɞɣɌɞɚɕ ɛɗɌɝɞɔəɚɖ ɜɑɤɑɞɣɌɞɚɕ ɖɚɝɞɔ ɛɜɔ ɜɌɓɗɔɣəɧɡ ɠɚɜɘɌɡ ɗɔɢɑɎɚɏɚ 

ɣɑɜɑɛɌ, Ɍ ɞɌɖɒɑ ɚɛɜɑɐɑɗɔɞɨ ɚɛɞɔɘɌɗɨəɧɕ ɜɌɓɘɑɜ ɚɛɑɜɌɢɔɚəəɚɏɚ ɛɚɗɫ ɐɗɫ 

ɛɜɑɐɚɞɎɜɌɥɑəɔɫ ɔəɞɜɌɚɛɑɜɌɢɔɚəəɧɡ ɚɜɍɔɞɌɗɨəɧɡ ɔ Ɏəɟɞɜɔɣɑɜɑɛəɧɡ ɚɝɗɚɒ-

əɑəɔɕ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. ȴɝɝɗɑɐɚɎɌəɧ 200 ɖɚɘɛɨɪɞɑɜəɧɡ ɞɚɘɚɏɜɌɘɘ (ȶȾ) ɏɚɗɚɎɧ 

Ɏɓɜɚɝɗɧɡ ɗɪɐɑɕ ɚɞ 21 ɐɚ 65 ɗɑɞ ɍɑɓ ɛɌɞɚɗɚɏɔɔ ɚɖɚɗɚəɚɝɚɎɧɡ ɛɌɓɟɡ. ȴɓɟɣɑəɚ ɛɜɚɝɞɜɌə-

ɝɞɎɑəəɚɑ ɜɌɝɛɚɗɚɒɑəɔɑ ɏɗɌɓəɔɣəɚɕ ɔ ɜɑɤɑɞɣɌɞɚɕ ɛɗɌɝɞɔəɚɖ ɜɑɤɑɞɣɌɞɚɕ ɖɚɝɞɔ Ɏ ɛɚɗɚ-

ɝɞɔ ɣɑɜɑɛɌ. 

ȼɑɓɟɗɨɞɌɞɧ. ȮɧɫɎɗɑəɌ ɓɌɎɔɝɔɘɚɝɞɨ ɔɓɟɣɌɑɘɧɡ ɛɌɜɌɘɑɞɜɚɎ ɜɑɤɑɞɣɌɞɚɕ ɖɚɝɞɔ 

ɚɞ ɠɚɜɘ ɗɔɢɑɎɚɏɚ ɣɑɜɑɛɌ. Ȼɜɔ ɩɕɜɔɛɜɚɓɚɛɔɣɑɝɖɚɕ ɠɚɜɘɑ ɗɔɢɑɎɚɏɚ ɣɑɜɑɛɌ ɏɗɌɓəɔɣəɌɫ ɔ 

ɜɑɤɑɞɣɌɞɌɫ ɛɗɌɝɞɔəɖɔ ɜɑɤɑɞɣɌɞɚɕ ɖɚɝɞɔ ɜɌɝɛɚɗɚɒɑəɧ ɍɗɔɒɑ ɖ ɝɌɏɔɞɞɌɗɨəɚɕ ɛɗɚɝɖɚ-

ɝɞɔ, ɣɞɚ əɑɚɍɡɚɐɔɘɚ ɟɣɔɞɧɎɌɞɨ ɛɜɔ ɚɛɑɜɌɢɔɫɡ əɌ ɚɖɚɗɚəɚɝɚɎɧɡ ɝɔəɟɝɌɡ. 

ȮɧɎɚɐɧ. Ȯ ɛɜɑɐɚɛɑɜɌɢɔɚəəɚɑ ɚɍɝɗɑɐɚɎɌəɔɑ ɛɌɢɔɑəɞɚɎ ɝ ɡɜɚəɔɣɑɝɖɔɘɔ ɜɔəɚ-

ɝɔəɟɝɔɞɌɘɔ əɑɚɍɡɚɐɔɘɚ ɎɖɗɪɣɌɞɨ ɖɚɘɛɨɪɞɑɜəɟɪ ɖɜɌəɔɚɘɑɞɜɔɪ ɐɗɫ ɐɚɛɚɗəɑəɔɫ ɔ 

ɟɞɚɣəɑəɔɫ ɐɌəəɧɡ, ɛɚɗɟɣɑəəɧɡ ɝ ɛɚɘɚɥɨɪ ȶȾ, ɝ ɚɛɜɑɐɑɗɑəɔɑɘ ɠɚɜɘɧ ɗɔɢɑɎɚɏɚ ɣɑɜɑɛɌ.  
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APPLICATION OF CRANIOMETRIC DATA OF ETHMOID BONE GAINED BY CT IN 

CLINICAL PRACTICE OF OTORHYNOLARYNGOLOGIST 

 

ȸarkeeva ȸ.V.1, Nikolenko V.N. 2,3, Ȭleshkina O.U. 1, Mareev Ⱥ.V.1 
 

urpose.  To study the morphotopometric data of ocular and sieve plates of the et h-

moid bone in different visceral cranium forms and to define optimal size of surgical 

area for prevention of intra -operative orbital and intracranial complications.  

Material and methods.  A total of 200 CT of human adult heads, aged from 21 to 65 

without paranasal sinuses pathology were investigated. Spacing of ocular and sieve plates of 

the ethmoid bone in braincase were mastere d.  

Results.  The dependence of investigated parameters of the ethmoid bone to the 

forms of visceral cranium has been educed. Ocular and sieve plates of the ethmoid bone in 

large face forms of visceral cranium are placed closer to sagittal plain. This fact should be 

taken into account in surgical interventions on paranasal sinuses.  

Conclusion.  It is essential to include computer craniometry in pre -surgical examin a-

tion of the patients with chronic rhinosinusitis. It is urgent to differentiate the form of vi s-
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ɟəɖɢɔɚəɌɗɨəɌɫ ɩəɐɚɝɖɚɛɔɣɑɝɖɌɫ ɜɔ-

əɚɝɔəɟɝɚɡɔɜɟɜɏɔɫ (FESS) Ɏ ɛɚɝɗɑɐəɑɑ 

ɐɑɝɫɞɔɗɑɞɔɑ ɓɌəɔɘɌɑɞ ɗɔɐɔɜɟɪɥɟɪ 

ɛɚɓɔɢɔɪ ɛɑɜɑɐ ɜɌɐɔɖɌɗɨəɧɘɔ ɝɛɚɝɚ-

ɍɌɘɔ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ ɓɌɍɚɗɑɎɌəɔɕ ɚɖɚ-

ɗɚəɚɝɚɎɧɡ ɛɌɓɟɡ [1]. ɉɞɚ ɛɚɞɜɑɍɚɎɌɗɚ ɔɓɟɣɑəɔɫ 

ɌəɌɞɚɘɔɔ ɣɑɜɑɛɌ Ɏ 3D ð ɠɚɜɘɌɞɑ, ɜɌɓɜɌɍɚɞɖɔ ɔ 

Ɏəɑɐɜɑəɔɫ Ɏ ɛɚɎɝɑɐəɑɎəɟɪ ɛɜɌɖɞɔɖɟ əɚɎɑɕɤɔɡ 

ɘɑɞɚɐɚɎ ɐɔɌɏəɚɝɞɔɖɔ, ɛɚɓɎɚɗɫɪɥɔɡ ɝ Ɏɧɝɚɖɚɕ 

ɘɌɞɑɘɌɞɔɣɑɝɖɚɕ ɞɚɣəɚɝɞɨɪ ɛɚɗɟɣɔɞɨ ɘɚɜɠɚɞɚ-

ɛɚɘɑɞɜɔɣɑɝɖɔɑ ɛɌɜɌɘɑɞɜɧ ɏɗɟɍɔəəɧɡ ɝɞɜɟɖɞɟɜ 

ɣɑɜɑɛɌ ɟ ɒɔɎɚɏɚ ɣɑɗɚɎɑɖɌ [2]. ȸɚɐɑɜəɔɓɌɢɔɫ 

ɘɑɞɚɐɚɎ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɝɛɚɝɚɍɝɞɎɟɑɞ ɛɚ-

Ɏɧɤɑəɔɪ ɖɌɣɑɝɞɎɌ ɛɜɑɐɚɛɑɜɌɢɔɚəəɧɡ ɔɝɝɗɑ-

ɐɚɎɌəɔɕ, ɖ ɖɚɞɚɜɧɘ ɚɞəɚɝɔɞɝɫ ȶȾ ɔ ɖ əɔɘ ɒɑ 

ɘɚɒəɚ ɚɞəɑɝɞɔ ɝɚɎɜɑɘɑəəɧɕ ɝɛɚɝɚɍ ɛɜɔɒɔɓ-

əɑəəɚɏɚ ɚɛɜɑɐɑɗɑəɔɫ ɖɜɌəɔɚɘɑɞɜɔɣɑɝɖɔɡ ɛɌ-

ɜɌɘɑɞɜɚɎ ð ɖɚɘɛɨɪɞɑɜəɟɪ ɖɜɌəɔɚɘɑɞɜɔɪ [3, 4, 

5]. ȿɞɚɣəɔɞɨ ɔ ɐɚɛɚɗəɔɞɨ ɖɜɌəɔɚɘɑɞɜɔɣɑɝɖɔɑ 

ɐɌəəɧɑ, ɛɚɗɟɣɑəəɧɑ ɝ ɛɚɘɚɥɨɪ ȶȾ, ɛɚɓɎɚɗɫɑɞ 

ɖɚɘɛɨɪɞɑɜəɌɫ ɖɜɌəɔɚɘɑɞɜɔɫ ɝ ɛɚɘɚɥɨɪ ɖɚɘ-

ɛɨɪɞɑɜəɚɕ ɛɜɚɏɜɌɘɘɧ çCranioè [6]. 

ɂɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. 

ȴɓɟɣɔɞɨ ɘɚɜɠɚɞɚɛɚɘɑɞɜɔɣɑɝɖɔɑ ɛɌɜɌɘɑɞ-

ɜɧ ɏɗɌɓəɔɣəɚɕ ɔ ɜɑɤɑɞɣɌɞɚɕ ɛɗɌɝɞɔəɚɖ ɜɑɤɑɞ-

ɣɌɞɚɕ ɖɚɝɞɔ ɛɜɔ ɜɌɓɗɔɣəɧɡ ɠɚɜɘɌɡ ɗɔɢɑɎɚɏɚ 

ɣɑɜɑɛɌ, ɔ ɚɛɜɑɐɑɗɔɞɨ ɚɛɞɔɘɌɗɨəɧɕ ɜɌɓɘɑɜ ɚɛɑ-

ɜɌɢɔɚəəɚɏɚ ɛɚɗɫ ɐɗɫ ɛɜɑɐɚɞɎɜɌɥɑəɔɫ ɔəɞɜɌɚ-

ɛɑɜɌɢɔɚəəɧɡ ɚɜɍɔɞɌɗɨəɧɡ ɔ Ɏəɟɞɜɔɣɑɜɑɛəɧɡ 

ɚɝɗɚɒəɑəɔɕ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. 

ȴɝɝɗɑɐɚɎɌəɧ 200 ȶȾ ɏɚɗɚɎɧ Ɏɓɜɚɝɗɧɡ ɗɪ-

ɐɑɕ ɚɞ 21 ɐɚ 65 ɗɑɞ ɍɑɓ ɛɌɞɚɗɚɏɔɔ ɚɖɚɗɚəɚɝɚɎɧɡ 

ɛɌɓɟɡ. ȶȾ Ɏɧɛɚɗəɑəɧ əɌ ɌɛɛɌɜɌɞɑ çICATè, ɝ ɜɌɓ-

ɜɑɤɑəɔɑɘ Ɏɚɖɝɑɗɫ 0,3 ɘɘ. ȸɑɞɚɐɚɘ ɖɚɘɛɨɪɞɑɜ-

əɚɕ ɖɜɌəɔɚɘɑɞɜɔɔ ɝ ɛɚɘɚɥɨɪ ɛɜɚɏɜɌɘɘɧ 

çCranioè (ȻɌɞɑəɞ ʈ 2499558 ȼɀ ɚɞ 02.11.2012 

ɏ.), ɏɐɑ ɔɝɛɚɗɨɓɟɪɞɝɫ ɐɌəəɧɑ ȶȾ ɔ ɝɞɑɜɑɚɞɚɛɚ-

ɘɑɞɜɔɔ, ɔɓɟɣɑəɚ ɛɜɚɝɞɜɌəɝɞɎɑəəɚɑ ɜɌɝɛɚɗɚɒɑ-

əɔɑ ɏɗɌɓəɔɣəɚɕ (ȯȻ) ɔ ɜɑɤɑɞɣɌɞɚɕ (ȼȻ) ɛɗɌɝɞɔ-

əɚɖ ɜɑɤɑɞɣɌɞɚɕ ɖɚɝɞɔ Ɏ ɛɚɗɚɝɞɔ ɣɑɜɑɛɌ. Ȼɚɝɗɑ 

ɞɚɏɚ ɖɌɖ ɓɌɐɌɎɌɗɌɝɨ ɝɔɝɞɑɘɌ ɖɚɚɜɐɔəɌɞ ɟɝɞɌ-

əɚɎɖɚɕ ɣɑɜɑɛɌ Ɏ ɝɞɌəɐɌɜɞəɧɑ ɛɗɚɝɖɚɝɞɔ ɛɜɚ-

ɏɜɌɘɘɌ ɌɎɞɚɘɌɞɔɣɑɝɖɔ ɚɛɜɑɐɑɗɫɗɌ ɜɌɝɝɞɚɫəɔɫ 

ɎɧɝɞɌɎɗɑəəɧɡ əɌ ɛɚɎɑɜɡəɚɝɞɔ ɣɑɜɑɛɌ ɖɜɌəɔɚ-

ɘɑɞɜɔɣɑɝɖɔɡ ɞɚɣɑɖ ɐɚ ɛɗɚɝɖɚɝɞɑɕ (ɜɔɝ. 1). 

 Ȱɗɫ ɔɓɟɣɑəɔɫ ɛɜɚɝɞɜɌəɝɞɎɑəəɚɏɚ ɜɌɝɛɚ-

ɗɚɒɑəɔɫ ɛɗɌɝɞɔəɚɖ ɎɧɍɜɌəɧ ɖɚɚɜɐɔəɌɞəɧɑ 

ɞɚɣɖɔ: ɗɌɞɑɜɌɗɨəɧɑ ɞɚɣɖɔ ɛɑɜɑɐəɑɏɚ ɔ ɓɌɐəɑɏɚ 

ɖɜɌɑɎ ȼȻ ɝɗɑɎɌ ɔ ɝɛɜɌɎɌ; ɛɑɜɑɐəɑ-Ɏɑɜɡəɫɫ, ɛɑ-

ɜɑɐəɑ-əɔɒəɫɫ; ɓɌɐəɑ-Ɏɑɜɡəɫɫ ɔ ɓɌɐəɑ-əɔɒəɫɫ 

ɞɚɣɖɔ ȯȻ ɝɗɑɎɌ ɔ ɝɛɜɌɎɌ (ɜɔɝ. 2, ɜɔɝ. 3). 

Ȼɚ Ɏɑɗɔɣɔəɑ ɎɑɜɡəɑɗɔɢɑɎɚɏɚ ɟɖɌɓɌɞɑɗɫ 

(Ȯȷȿ ð ɛɜɚɢɑəɞəɚɑ ɚɞəɚɤɑəɔɑ Ɏɧɝɚɞɧ ɗɔɢɌ ɖ 

ɑɏɚ ɤɔɜɔəɑ) Ɏɧɐɑɗɑəɧ ɝɗɑɐɟɪɥɔɑ ɠɚɜɘɧ ɗɔɢɑ-

Ɏɚɏɚ ɣɑɜɑɛɌ: ɩɕɜɔɛɜɚɓɚɛɔɣɑɝɖɔɑ (ɉ) ð ɟɖɌɓɌɞɑɗɨ 

< 49,5%, ɘɑɓɚɛɜɚɓɚɛɔɣɑɝɖɔɑ (ȸ) ð 49,5ð54,9%, 

ɗɑɛɞɚɛɜɚɓɚɛɔɣɑɝɖɔɑ (ȷ) ð ɟɖɌɓɌɞɑɗɨ > 55,0%. 

Ȼɚɗɟɣɑəəɧɕ ɢɔɠɜɚɎɚɕ ɘɌɞɑɜɔɌɗ ɚɍɜɌɍɚ-

ɞɌə ɎɌɜɔɌɢɔɚəəɚ-ɝɞɌɞɔɝɞɔɣɑɝɖɔɘ ɘɑɞɚɐɚɘ ɝ 

ɛɚɘɚɥɨɪ ɖɚɘɛɨɪɞɑɜəɚɕ ɛɜɔɖɗɌɐəɚɕ ɛɜɚɏɜɌɘ-

ɘɧ STATISTICA for Windows 6. Ⱥɛɜɑɐɑɗɫɗɔ M, 

m, Ȓ, Cv%, ɜ. ȼɌɝɛɜɑɐɑɗɑəɔɑ ɛɌɜɌɘɑɞɜɚɎ Ɏ ɔɓɟ-

ɣɑəəɚɕ Ɏɧɍɚɜɖɑ əɑ ɚɞɗɔɣɌɗɚɝɨ ɚɞ əɚɜɘɌɗɨəɚɏɚ, 

ɛɚɩɞɚɘɟ ɐɗɫ ɚɢɑəɖɔ ɐɚɝɞɚɎɑɜəɚɝɞɔ ɜɌɓɗɔɣɔɕ 

ɘɑɒɐɟ ɜɫɐɌɘɔ ɎɌɜɔɌəɞ ɔɝɛɚɗɨɓɚɎɌɗɔ ɛɌɜɌɘɑɞ-

ɜɔɣɑɝɖɔɑ ɖɜɔɞɑɜɔɔ ɐɚɝɞɚɎɑɜəɚɝɞɔ (ɖɜɔɞɑɜɔɕ 

ȽɞɨɪɐɑəɞɌ). 

ȼɑɓɟɗɨɞɌɞɧ. 

Ȯ ɜɌəɑɑ ɛɜɚɎɚɐɔɘɧɡ əɌɘɔ ɔɝɝɗɑɐɚɎɌəɔɫɡ 

əɑ ɍɧɗɚ ɎɧɫɎɗɑəɚ ɎɚɓɜɌɝɞəɚɕ, ɛɚɗɚɎɚɕ ɔ ɍɔɗɌ-

ɞɑɜɌɗɨəɚɕ ɔɓɘɑəɣɔɎɚɝɞɔ ɛɌɜɌɘɑɞɜɚɎ ɜɑɤɑɞɣɌ-

ɞɚɕ ɖɚɝɞɔ ɚɞ ɠɚɜɘ ɗɔɢɑɎɚɏɚ ɣɑɜɑɛɌ. Ȼɚɩɞɚɘɟ, 

əɌɝɞɚɫɥɑɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɛɜɚɎɚɐɔɗɚɝɨ ɍɑɓ ɟɣɑɞɌ 

ɎɚɓɜɌɝɞɌ ɔ ɛɚɗɌ. 

ȾɚɣɖɌ ɛɑɜɑɐəɑɏɚ ɖɜɌɫ ȼȻ ɝɗɑɎɌ ɟ ɣɑɜɑɛɚɎ 

ɩɕɜɔɛɜɚɓɚɛɔɣɑɝɖɚɕ ɠɚɜɘɧ ɜɌɝɛɚɗɌɏɌɑɞɝɫ ɖ ɝɌ-

ɏɔɞɞɌɗɨəɚɕ ɛɗɚɝɖɚɝɞɔ əɌ 2,26 ɘɘ, ɠɜɚəɞɌɗɨəɚɕ 

əɌ 67,85 ɘɘ, ɠɜɌəɖɠɟɜɞɝɖɚɕ əɌ 28,18 ɘɘ, ɣɞɚ 

ɍɗɔɒɑ, ɣɑɘ ɟ ɗɑɛɞɚ- ɔ ɘɑɓɚɛɜɚɓɚɛɔɣɑɝɖɚɕ ɠɚɜɘ, 

ɖ ɝɌɏɔɞɞɌɗɨəɚɕ əɌ 2,39 ɔ 2,69 ɘɘ, ɠɜɚəɞɌɗɨəɚɕ 

əɌ 7,46 ɔ 8,80 ɘɘ ɔ ɚɐɔəɌɖɚɎɚ ɖ ɠɜɌəɖɠɟɜɞ-

ɝɖɚɕ (ɞɌɍɗ. 1). 

ȾɚɣɖɌ ɛɑɜɑɐəɑɏɚ ɖɜɌɫ ȼȻ ɝɛɜɌɎɌ ɟ ɣɑɜɑ-

ɛɚɎ ɩɕɜɔɛɜɚɓɚɛɔɣɑɝɖɚɕ ɠɚɜɘɧ ɜɌɝɛɚɗɌɏɌɑɞɝɫ ɖ 

ɝɌɏɔɞɞɌɗɨəɚɕ ɛɗɚɝɖɚɝɞɔ əɌ 2,63 ɘɘ, ɠɜɚəɞɌɗɨ-

əɚɕ əɌ 67,57 ɘɘ, ɠɜɌəɖɠɟɜɞɝɖɚɕ əɌ 27,03 ɘɘ, 

ɣɞɚ ɍɗɔɒɑ, ɣɑɘ ɟ ɗɑɛɞɚ- ɔ ɘɑɓɚɛɜɚɓɚɛɔɣɑɝɖɚɕ, ɖ 

ɝɌɏɔɞɞɌɗɨəɚɕ əɌ 2,04 ɔ 1,91 ɘɘ, ɠɜɚəɞɌɗɨəɚɕ 

əɌ 9,66 ɔ 7,81 ɘɘ ɔ ɚɐɔəɌɖɚɎɚ ɖ ɠɜɌəɖɠɟɜɞ-

ɝɖɚɕ. 

ȾɚɣɖɌ ɓɌɐəɑɏɚ ɖɜɌɫ ȼȻ ɝɗɑɎɌ ɟ ɩɕɜɔɛɜɚɓɚ- 

ɀ 
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ȼɔɝ. 1 (Fig. 1) 

ȼɔɝ. 1.    ȶɚɘɛɨɪɞɑɜəɌɫ ɝɞɑɜɑɚɞɚɛɚɘɑɞɜɔɫ Ɏ 

ɛɜɚɏɜɌɘɘɑ çCranioè. 

Fig. 1.   Computer stereo -topometry in òCranioó 

program.  

 

 

ȼɔɝ. 2 (Fig. 2) 

ȼɔɝ. 2. ȸɚɜɠɚɞɚɛɚɘɑɞɜɔɫ ɜɑɤɑɞɣɌɞɚɕ ɛɗɌ-

ɝɞɔəɖɔ ɜɑɤɑɞɣɌɞɚɕ ɖɚɝɞɔ ɝ ɛɚɘɚɥɨɪ ɖɚɘɛɨɪ-

ɞɑɜəɚɕ ɖɜɌəɔɚɘɑɞɜɔɔ. 

Ȭ ð ɞɚɣɖɌ ɛɑɜɑɐəɑɏɚ ɖɜɌɫ ȼȻ ɝɗɑɎɌ; Ȯ ð ɞɚɣɖɌ ɛɑɜɑɐ-

əɑɏɚ ɖɜɌɫ ȼȻ ɝɛɜɌɎɌ; Ƚ ð ɞɚɣɖɌ ɓɌɐəɑɏɚ ɖɜɌɫ ȼȻ ɝɗɑ-

ɎɌ; D ð ɞɚɣɖɌ ɓɌɐəɑɏɚ ɖɜɌɫ ȼȻ ɝɛɜɌɎɌ. 

Fig. 2.    Morphotopometry of sieve plate by 

means of computer craniometry.  

A ð point of  the frontal edge of sieve plate on the left; B 

ð point of the frontal edge of sieve plate on the right; C 

ð point of the back edge of sieve plate on the left; D ð 

point of the back edge of sieve plate on the right.  

 

ȼɔɝ. 3 (Fig. 3) 

ȼɔɝ. 3. ȸɚɜɠɚɞɚɛɚɘɑɞɜɔɫ ɏɗɌɓəɔɣəɚɕ ɛɗɌɝɞɔə-

ɖɔ ɜɑɤɑɞɣɌɞɚɕ ɖɚɝɞɔ ɝ ɛɚɘɚɥɨɪ ɖɚɘɛɨɪɞɑɜ-

əɚɕ ɖɜɌəɔɚɘɑɞɜɔɔ. 

Ȭ ð ɛɑɜɑɐəɑ-Ɏɑɜɡəɫɫ ɞɚɣɖɌ ȯȻ; Ȯ ð ɛɑɜɑɐəɑ-əɔɒəɫɫ 

ɞɚɣɖɌ ȯȻ; Ƚ ð ɓɌɐəɑ-Ɏɑɜɡəɫɫ ɞɚɣɖɌ ȯȻ; D ð ɓɌɐəɑ-

əɔɒəɫɫ ɞɚɣɖɌ ȯȻ. 

Fig. 3.    Morphotopometry of ocular plate of the 

ethmoid bone b y means of computer craniom e-

try. 

A ð anterosuperior point of ocular plate; B ð anter o-

inferoir point of ocular plate; C ð posterosuperior point 

of ocular plate; D ð posteroinferior point of ocular 

plate.  
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ȾɌɍɗɔɢɌ ʈ1.    ʂʦʦʨʜʠʥʘʪʳ ʠʟʫʯʘʝʤʳʭ ʪʦʯʝʢ ʧʨʠ ʨʘʟʥʳʭ ʬʦʨʤʘʭ ʣʠʮʝʚʦʛʦ ʯʝʨʝʧʘ (ʤʤ) 

ʇʦʢʘʟʘʪʝʣʠ ʃ ʄ ʕ 

ʏʠʩʣʦ ʥʘʙʣʶʜʝʥʠʡ 7 188 5 

ʊʦʯʢʘ ʧʝʨʝʜʥʝʛʦ ʢʨʘʷ ʨʝʰʝʪʯʘʪʦʡ ʧʣʘʩʪʠʥʢʠ ʩʣʝʚʘ 

X 4
65 4,95 2,26 

Y 75,31 75,31 67,85 

Z 26,14 26,86 28,18 

ʊʦʯʢʘ ʧʝʨʝʜʥʝʛʦ ʢʨʘʷ ʨʝʰʝʪʯʘʪʦʡ ʧʣʘʩʪʠʥʢʠ ʩʧʨʘʚʘ 

X 4,67 4,54 2,6
 

Y 77,23 75,38 67,57 

Z 26,50 27,25 27,03 

ʊʦʯʢʘ ʟʘʜʥʝʛʦ ʢʨʘʷ ʨʝʰʝʪʯʘʪʦʡ ʧʣʘʩʪʠʥʢʠ ʩʣʝʚʘ   

X 7,28 6,52 3,57 

Y 51,18 54,59 50,71 

Z 26,50 23,04 23,29 

ʊʦʯʢʘ ʟʘʜʥʝʛʦ ʢʨʘʷ ʨʝʰʝʪʯʘʪʦʡ ʧʣʘʩʪʠʥʢʠ ʩʧʨʘʚʘ 

X 9,08 6,64 4,74 

Y 52,41 54,07 48,39 

Z 26,78 23,
9 24
07 

ʇʝʨʝʜʥʝ-ʚʝʨʭʥʷʷ ʪʦʯʢʘ ʛʣʘʟʥʠʯʥʦʡ ʧʣʘʩʪʠʥʢʠ ʩʣʝʚʘ 

X 14,06 12,81 10,58 

Y 74,08 78,11 75,42 

Z 22,18 22,88 22,38 

ʇʝʨʝʜʥʝ-ʚʝʨʭʥʷʷ ʪʦʯ
ʘ ʛʣʘʟʥʠʯʥʦʡ ʧʣʘʩʪʠʥʢʠ ʩʧʨʘʚʘ   

X 14,12 14,32 11,57 

Y 73,03 77,39 75,92 

Z 22,15 23,15 22,44 

ʇʝʨʝʜʥʝ-ʥʠʞʥʷʷ ʪʦʯʢʘ ʛʣʘʟ
ʠʯʥʦʡ
ʧʣʘʩʪʠʥʢʠ ʩʣʝʚʘ   

X 16,62 15,18 11,90 

Y 72,06 74,50 64,92 

Z 12,68 13,13 9,39 

ʇʝʨʝʜʥʝ-ʥʠʞʥʷʷ ʪʦʯʢʘ ʛʣʘʟʥʠʯʥʦʡ ʧʣʘʩʪʠʥʢʠ ʩʧʨʘʚʘ   

X 17,18 15,87 12,30 

Y 71,27 73,57 65,94 

Z 13,45 13,58 8,44 

ɿʘʜʥʝ-ʚʝʨʭʥʷʷ ʪʦʯʢʘ ʛʣʘʟʥʠʯʥʦʡ ʧʣʘʩʪʠʥʢʠ ʩʣʝʚʘ   

X 14,68 15,71 13,57 

Y 50,94 57,14 40,84 

Z 24,21 24,39 24,65 

ɿʘʜʥʝ-ʚʝʨʭʥʷʷ ʪʦʯʢʘ ʛʣʘʟʥʠʯʥʦʡ ʧʣʘʩʪʠʥʢʠ ʩʧʨʘʚʘ   

X 15,08 16,
7 14,73 

Y 49,86 56,11 40,44 

Z 24,03 24,45 25,84 

ɿʘʜʥʝ-ʥʠʞʥʷʷ ʪʦʯʢʘ ʛʣʘʟʥʠʯʥʦʡ ʧʣʘʩʪʠʥʢʠ ʩʣʝʚʘ   

X 18,53 18,48 16,
7 

Y 50
02 54,33 41,10 

Z 13,77 15,95 12,90 

ɿʘʜʥʝ-ʥʠʞʥʷʷ ʪʦʯʢʘ ʛʣʘʟʥʠʯʥʦʡ ʧʣʘʩʪʠʥʢʠ ʩʧʨʘʚʘ   

X 19,08 19,60 17,48 

Y 50,41 52,76 42,7
 

Z 14,03 15,18 11,70  
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ɛɔɣɑɝɖɚɕ ɠɚɜɘɧ ɣɑɜɑɛɌ ɜɌɝɛɚɗɌɏɌɑɞɝɫ ɖ ɝɌɏɔɞ-

ɞɌɗɨəɚɕ ɛɗɚɝɖɚɝɞɔ əɌ 3,57 ɘɘ, ɠɜɚəɞɌɗɨəɚɕ əɌ 

50,71 ɘɘ, ɠɜɌəɖɠɟɜɞɝɖɚɕ əɌ 23,29 ɘɘ, ɣɞɚ 

ɍɗɔɒɑ, ɣɑɘ ɟ ɗɑɛɞɚ- ɔ ɘɑɓɚɛɜɚɓɚɛɔɣɑɝɖɚɕ, ɖ ɝɌ-

ɏɔɞɞɌɗɨəɚɕ əɌ 3,71 ɔ 2,95 ɘɘ, ɠɜɚəɞɌɗɨəɚɕ əɌ 

0,47 ɔ 3,88 ɘɘ, ɠɜɌəɖɠɟɜɞɝɖɚɕ əɌ 3,21 ɘɘ ɗɑɛ-

ɞɚɛɜɚɓɚɛɔɣɑɝɖɚɕ ɠɚɜɘɧ. 

ȾɚɣɖɌ ɓɌɐəɑɏɚ ɖɜɌɫ ȼȻ ɝɛɜɌɎɌ ɟ ɩɕɜɔɛɜɚ-

ɓɚɛɔɣɑɝɖɚɕ ɠɚɜɘɧ ɜɌɝɛɚɗɌɏɌɑɞɝɫ ɖ ɝɌɏɔɞɞɌɗɨ-

əɚɕ ɛɗɚɝɖɚɝɞɔ əɌ 4,74 ɘɘ, ɠɜɚəɞɌɗɨəɚɕ əɌ 

48,39 ɘɘ, ɠɜɌəɖɠɟɜɞɝɖɚɕ əɌ 24,07 ɘɘ, ɣɞɚ 

ɍɗɔɒɑ, ɣɑɘ ɟ ɗɑɛɞɚ- ɔ ɘɑɓɚɛɜɚɓɚɛɔɣɑɝɖɚɕ, ɖ ɝɌ-

ɏɔɞɞɌɗɨəɚɕ əɌ 4,34 ɔ 1,90 ɘɘ, ɠɜɚəɞɌɗɨəɚɕ əɌ 

4,02 ɔ 5,68 ɘɘ, ɠɜɌəɖɠɟɜɞɝɖɚɕ əɌ 2,71 ɘɘ ɗɑɛ-

ɞɚɛɜɚɓɚɛɔɣɑɝɖɚɕ ɠɚɜɘɧ. 

Ȼɑɜɑɐəɑ-Ɏɑɜɡəɫɫ ɞɚɣɖɌ ȯȻ ɝɗɑɎɌ ɟ ɣɑɜɑɛɚɎ 

ɩɕɜɔɛɜɚɓɚɛɔɣɑɝɖɚɕ ɠɚɜɘɧ ɜɌɝɛɚɗɌɏɌɑɞɝɫ ɖ ɝɌ-

ɏɔɞɞɌɗɨəɚɕ ɛɗɚɝɖɚɝɞɔ əɌ 10,58 ɘɘ, ɠɜɚəɞɌɗɨ-

əɚɕ əɌ 75,42 ɘɘ, ɠɜɌəɖɠɟɜɞɝɖɚɕ əɌ 22,38 ɘɘ, 

ɣɞɚ ɍɗɔɒɑ, ɣɑɘ ɟ ɗɑɛɞɚ- ɔ ɘɑɓɚɛɜɚɓɚɛɔɣɑɝɖɚɕ, ɖ 

ɝɌɏɔɞɞɌɗɨəɚɕ əɌ 3,48 ɔ 2,23 ɘɘ, ɠɜɚəɞɌɗɨəɚɕ 

əɌ 2,69 ɘɘ ɘɑɓɚɛɜɚɓɚɛɔɣɑɝɖɚɕ ɠɚɜɘɧ ɔ ɚɐɔəɌ-

ɖɚɎɚ ɖ ɠɜɌəɖɠɟɜɞɝɖɚɕ. 

Ȼɑɜɑɐəɑ-Ɏɑɜɡəɫɫ ɞɚɣɖɌ ȯȻ ɝɛɜɌɎɌ ɟ ɣɑɜɑ-

ɛɚɎ ɩɕɜɔɛɜɚɓɚɛɔɣɑɝɖɚɕ ɠɚɜɘɧ ɜɌɝɛɚɗɌɏɌɑɞɝɫ ɖ 

ɝɌɏɔɞɞɌɗɨəɚɕ ɛɗɚɝɖɚɝɞɔ əɌ 11,57 ɘɘ, ɠɜɚəɞɌɗɨ-

əɚɕ əɌ 75,92 ɘɘ, ɠɜɌəɖɠɟɜɞɝɖɚɕ əɌ 22,44 ɘɘ, 

ɣɞɚ ɍɗɔɒɑ, ɣɑɘ ɟ ɗɑɛɞɚ- ɔ ɘɑɓɚɛɜɚɓɚɛɔɣɑɝɖɚɕ, ɖ 

ɝɌɏɔɞɞɌɗɨəɚɕ əɌ 2,55 ɔ 2,75 ɘɘ, ɠɜɚəɞɌɗɨəɚɕ 

əɌ 1,47 ɘɘ ɘɑɓɚɛɜɚɓɚɛɔɣɑɝɖɚɕ ɠɚɜɘɧ ɔ ɚɐɔəɌ-

ɖɚɎɚ ɖ ɠɜɌəɖɠɟɜɞɝɖɚɕ. 

Ȼɑɜɑɐəɑ-əɔɒəɫɫ ɞɚɣɖɌ ȯȻ ɝɗɑɎɌ ɟ ɣɑɜɑɛɚɎ 

ɩɕɜɔɛɜɚɓɚɛɔɣɑɝɖɚɕ ɠɚɜɘɧ ɜɌɝɛɚɗɌɏɌɑɞɝɫ ɖ ɝɌ-

ɏɔɞɞɌɗɨəɚɕ ɛɗɚɝɖɚɝɞɔ əɌ 11,90 ɘɘ, ɠɜɚəɞɌɗɨ-

əɚɕ əɌ 64,92 ɘɘ, ɠɜɌəɖɠɟɜɞɝɖɚɕ əɌ 9,39 ɘɘ, 

ɣɞɚ ɍɗɔɒɑ, ɣɑɘ ɟ ɗɑɛɞɚ- ɔ ɘɑɓɚɛɜɚɓɚɛɔɣɑɝɖɚɕ, ɖ 

ɝɌɏɔɞɞɌɗɨəɚɕ əɌ 4,72 ɔ 3,28 ɘɘ, ɠɜɚəɞɌɗɨəɚɕ 

əɌ 7,14 ɔ 9,58 ɘɘ, ɠɜɌəɖɠɟɜɞɝɖɚɕ əɌ 3,29 ɔ 

3,74 ɘɘ. 

Ȼɑɜɑɐəɑ-əɔɒəɫɫ ɞɚɣɖɌ ȯȻ ɝɛɜɌɎɌ ɟ ɣɑɜɑ-

ɛɚɎ ɩɕɜɔɛɜɚɓɚɛɔɣɑɝɖɚɕ ɠɚɜɘɧ ɜɌɝɛɚɗɌɏɌɑɞɝɫ ɖ 

ɝɌɏɔɞɞɌɗɨəɚɕ ɛɗɚɝɖɚɝɞɔ əɌ 12,30 ɘɘ, ɠɜɚəɞɌɗɨ-

əɚɕ əɌ 65,94 ɘɘ, ɠɜɌəɖɠɟɜɞɝɖɚɕ əɌ 8,44 ɘɘ, 

ɣɞɚ ɍɗɔɒɑ, ɣɑɘ ɟ ɗɑɛɞɚ- ɔ ɘɑɓɚɛɜɚɓɚɛɔɣɑɝɖɚɕ, ɖ 

ɝɌɏɔɞɞɌɗɨəɚɕ əɌ 4,88 ɔ 3,57 ɘɘ, ɠɜɚəɞɌɗɨəɚɕ 

əɌ 5,33 ɔ 7,63 ɘɘ, ɠɜɌəɖɠɟɜɞɝɖɚɕ əɌ 5,01 ɔ 

5,14 ɘɘ. 

ȳɌɐəɑ-Ɏɑɜɡəɫɫ ɞɚɣɖɌ ȯȻ ɝɗɑɎɌ ɟ ɣɑɜɑɛɚɎ 

ɩɕɜɔɛɜɚɓɚɛɔɣɑɝɖɚɕ ɠɚɜɘɧ ɜɌɝɛɚɗɌɏɌɑɞɝɫ ɖ ɝɌ-

ɏɔɞɞɌɗɨəɚɕ ɛɗɚɝɖɚɝɞɔ əɌ 13,57 ɘɘ, ɠɜɚəɞɌɗɨ-

əɚɕ əɌ 40,84 ɘɘ, ɠɜɌəɖɠɟɜɞɝɖɚɕ əɌ 24,65 ɘɘ, 

ɣɞɚ ɍɗɔɒɑ, ɣɑɘ ɟ ɗɑɛɞɚ- ɔ ɘɑɓɚɛɜɚɓɚɛɔɣɑɝɖɚɕ, ɖ 

ɝɌɏɔɞɞɌɗɨəɚɕ əɌ 1,11 ɔ 2,14 ɘɘ, ɠɜɚəɞɌɗɨəɚɕ 

əɌ 10,1 ɔ 16,3 ɘɘ, ɔ ɚɐɔəɌɖɚɎɚ ɖ ɠɜɌəɖɠɟɜɞ-

ɝɖɚɕ. 

ȳɌɐəɑ-Ɏɑɜɡəɫɫ ɞɚɣɖɌ ȯȻ ɝɛɜɌɎɌ ɟ ɣɑɜɑɛɚɎ 

ɩɕɜɔɛɜɚɓɚɛɔɣɑɝɖɚɕ ɠɚɜɘɧ ɜɌɝɛɚɗɌɏɌɑɞɝɫ ɖ ɝɌ-

ɏɔɞɞɌɗɨəɚɕ ɛɗɚɝɖɚɝɞɔ əɌ 14,73 ɘɘ, ɠɜɚəɞɌɗɨ-

əɚɕ əɌ 40,44 ɘɘ, ɠɜɌəɖɠɟɜɞɝɖɚɕ əɌ 25,84 ɘɘ, 

ɣɞɚ ɍɗɔɒɑ, ɣɑɘ ɟ ɗɑɛɞɚ- ɔ ɘɑɓɚɛɜɚɓɚɛɔɣɑɝɖɚɕ, ɖ 

ɝɌɏɔɞɞɌɗɨəɚɕ əɌ 1,15 ɔ 1,34 ɘɘ, ɠɜɚəɞɌɗɨəɚɕ 

əɌ 9,42 ɔ 15,67 ɘɘ, ɔ ɚɐɔəɌɖɚɎɚ ɖ ɠɜɌəɖɠɟɜɞ-

ɝɖɚɕ. 

ȳɌɐəɑ-əɔɒəɫɫ ɞɚɣɖɌ ȯȻ ɝɗɑɎɌ ɟ ɣɑɜɑɛɚɎ 

ɩɕɜɔɛɜɚɓɚɛɔɣɑɝɖɚɕ ɠɚɜɘɧ ɜɌɝɛɚɗɌɏɌɑɞɝɫ ɖ ɝɌ-

ɏɔɞɞɌɗɨəɚɕ ɛɗɚɝɖɚɝɞɔ əɌ 16,87 ɘɘ, ɠɜɚəɞɌɗɨ-

əɚɕ əɌ 41,10 ɘɘ, ɠɜɌəɖɠɟɜɞɝɖɚɕ əɌ 12,90 ɘɘ, 

ɣɞɚ ɍɗɔɒɑ, ɣɑɘ ɟ ɗɑɛɞɚ- ɔ ɘɑɓɚɛɜɚɓɚɛɔɣɑɝɖɚɕ, ɖ 

ɝɌɏɔɞɞɌɗɨəɚɕ əɌ 1,66 ɔ 1,61 ɘɘ, ɠɜɚəɞɌɗɨəɚɕ 

əɌ 8,92 ɔ 13,23 ɘɘ, ɠɜɌəɖɠɟɜɞɝɖɚɕ əɌ 0,87 ɔ 

3,05 ɘɘ. 

ȳɌɐəɑ-əɔɒəɫɫ ɞɚɣɖɌ ȯȻ ɝɛɜɌɎɌ ɟ ɣɑɜɑɛɚɎ 

ɩɕɜɔɛɜɚɓɚɛɔɣɑɝɖɚɕ ɠɚɜɘɧ ɜɌɝɛɚɗɌɏɌɑɞɝɫ ɖ ɝɌ-

ɏɔɞɞɌɗɨəɚɕ ɛɗɚɝɖɚɝɞɔ əɌ 17,48 ɘɘ, ɠɜɚəɞɌɗɨ-

əɚɕ əɌ 42,72 ɘɘ, ɠɜɌəɖɠɟɜɞɝɖɚɕ əɌ 11,70 ɘɘ, 

ɣɞɚ ɍɗɔɒɑ, ɣɑɘ ɟ ɗɑɛɞɚ- ɔ ɘɑɓɚɛɜɚɓɚɛɔɣɑɝɖɚɕ, ɖ 

ɝɌɏɔɞɞɌɗɨəɚɕ əɌ 1,60 ɔ 2,12 ɘɘ, ɠɜɚəɞɌɗɨəɚɕ 

əɌ 7,69 ɔ 10,04 ɘɘ, ɠɜɌəɖɠɟɜɞɝɖɚɕ əɌ 2,33 ɔ 

3,48 ɘɘ. ȰɌəəɧɑ ɛɜɑɐɝɞɌɎɗɑəɧ Ɏ ɞɌɍɗɔɢɑ 1. 

Ⱥɍɝɟɒɐɑəɔɑ. 

Ȼɜɔ Ɏɝɑɡ ɞɔɛɌɡ ɗɔɢɑɎɚɏɚ ɣɑɜɑɛɌ ɚɞɘɑɣɌɑɞ-

ɝɫ ɜɌɝɤɔɜɑəɔɑ ȼȻ ɚɞ ɛɑɜɑɐəɑɏɚ ɚɞɐɑɗɌ ɖ ɓɌɐəɑ-

ɘɟ. ȿ ɩɕɜɔɛɜɚɓɚɛɔɣɑɝɖɚɕ ɠɚɜɘɧ ɣɑɜɑɛɌ ȼȻ 

ɜɌɝɛɚɗɌɏɌɑɞɝɫ ɍɗɔɒɑ, ɣɑɘ ɟ ɘɑɓɚ- ɔ ɗɑɛɞɚɛɜɚɓɚ-

ɛɔɣɑɝɖɚɕ ɠɚɜɘ, ɖ ɝɌɏɔɞɞɌɗɨəɚɕ ɛɗɚɝɖɚɝɞɔ Ɏ 

ɝɜɑɐəɑɘ əɌ 2,0-3,0 ɘɘ; ɖ ɠɜɚəɞɌɗɨəɚɕ ð əɌ 7,0-

10,0 ɘɘ, ɖ ɠɜɌəɖɠɟɜɞɝɖɚɕ ð əɌ 3,0 ɘɘ. Ȼɜɔ 

Ɏɝɑɡ ɠɚɜɘɌɡ ɗɔɢɑɎɚɏɚ ɣɑɜɑɛɌ ɛɑɜɑɐəɔɕ ɚɞɐɑɗ 

ȼȻ ɍɚɗɑɑ ɟɐɌɗɑə ɚɞ ɠɜɌəɖɠɟɜɞɝɖɚɕ ɛɗɚɝɖɚɝɞɔ, 

ɣɑɘ ɑɑ ɓɌɐəɔɕ ɚɞɐɑɗ. Ⱥɝɨ ɛɜɚɝɞɜɌəɝɞɎɑəəɚɏɚ 

ɜɌɝɛɚɗɚɒɑəɔɫ ȼȻ əɌɛɜɌɎɗɑəɌ ɝɎɑɜɡɟ Ɏəɔɓ ɔ 

ɝɛɑɜɑɐɔ əɌɓɌɐ. 

ȯȻ ɜɑɤɑɞɣɌɞɚɕ ɖɚɝɞɔ ɛɚ Ɏɑɜɡəɑɘɟ ɖɜɌɪ 

ɜɌɝɛɚɗɌɏɌɑɞɝɫ ɍɗɔɒɑ ɖ ɝɌɏɔɞɞɌɗɨəɚɕ ɛɗɚɝɖɚɝɞɔ 

ɛɜɔ Ɏɝɑɡ ɠɚɜɘɌɡ ɗɔɢɑɎɚɏɚ ɣɑɜɑɛɌ, ɣɑɘ ɛɚ əɔɒ-

əɑɘɟ ɑɑ ɖɜɌɪ. ȿ ɩɕɜɔɛɜɚɓɚɛɔɣɑɝɖɚɕ ɠɚɜɘɧ ɣɑ-

ɜɑɛɌ ȯȻ ɜɌɝɛɚɗɌɏɌɑɞɝɫ ɍɗɔɒɑ, ɣɑɘ ɟ ɘɑɓɚ- ɔ 

ɗɑɛɞɚɛɜɚɓɚɛɔɣɑɝɖɚɕ ɠɚɜɘ, ɖ ɝɌɏɔɞɞɌɗɨəɚɕ 

ɛɗɚɝɖɚɝɞɔ Ɏ ɝɜɑɐəɑɘ əɌ 2,0-4,0 ɘɘ; ɖ ɠɜɚə-

ɞɌɗɨəɚɕ ð əɌ 9,0-10,0 ɘɘ; ɖ ɠɜɌəɖɠɟɜɞɝɖɚɕ 

ɛɗɚɝɖɚɝɞɔ ð əɌ 2,0-5,0 ɘɘ.  

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɎɧɫɎɗɑəɌ ɓɌɎɔɝɔɘɚɝɞɨ 

ɔɓɟɣɌɑɘɧɡ ɛɌɜɌɘɑɞɜɚɎ ɜɑɤɑɞɣɌɞɚɕ ɖɚɝɞɔ ɚɞ 

ɠɚɜɘ ɗɔɢɑɎɚɏɚ ɣɑɜɑɛɌ. ȼȻ ɔ ȯȻ ɜɑɤɑɞɣɌɞɚɏɚ 

ɗɌɍɔɜɔəɞɌ ɜɑɤɑɞɣɌɞɚɕ ɖɚɝɞɔ ɟ ɩɕɜɔɛɜɚɓɚɛɔɣɑ-

ɝɖɚɕ ɠɚɜɘɧ ɣɑɜɑɛɌ ɜɌɝɛɚɗɚɒɑəɧ ɏɗɟɍɒɑ, əɔɒɑ 

ɔ ɘɑɐɔɌɗɨəɑɑ ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɘɑɓɚ- ɔ ɗɑɛɞɚɛɜɚ-

ɓɚɛɔɣɑɝɖɚɕ ɠɚɜɘɌɘɔ ɗɔɢɑɎɚɏɚ ɣɑɜɑɛɌ. Ȼɚɗɟ-

ɣɑəəɧɑ Ɏ ɡɚɐɑ ɔɝɝɗɑɐɚɎɌəɔɫ ɐɌəəɧɑ ɛɜɚɝɞɜɌə-

ɝɞɎɑəəɚɏɚ ɜɌɝɛɚɗɚɒɑəɔɫ ȯȻ ɔ ȼȻ ɜɑɤɑɞɣɌɞɚɕ 

ɖɚɝɞɔ ɛɚɓɎɚɗɫɪɞ ɜɔəɚɡɔɜɟɜɏɌɘ ɗɟɣɤɑ ɚɜɔɑəɞɔ-

ɜɚɎɌɞɨɝɫ Ɏɚ Ɏɜɑɘɫ ɛɜɚɎɑɐɑəɔɫ ɚɛɑɜɌɢɔɕ əɌ 

ɚɖɚɗɚəɚɝɚɎɧɡ ɛɌɓɟɡɌɡ.  

ȮɧɎɚɐɧ. 

ȻɜɑɐɚɛɑɜɌɢɔɚəəɚɑ ɚɍɝɗɑɐɚɎɌəɔɑ ɛɌɢɔɑə-

ɞɚɎ ɝ ɡɜɚəɔɣɑɝɖɔɘɔ ɜɔəɚɝɔəɟɝɔɞɌɘɔ ɐɚɗɒəɚ 

ɎɖɗɪɣɌɞɨ ɖɚɘɛɨɪɞɑɜəɟɪ ɖɜɌəɔɚɘɑɞɜɔɪ ɐɗɫ 

ɐɚɛɚɗəɑəɔɫ ɔ ɟɞɚɣəɑəɔɫ ɐɌəəɧɡ, ɛɚɗɟɣɑəəɧɡ ɝ 

ɛɚɘɚɥɨɪ ȶȾ, ɝ ɚɛɜɑɐɑɗɑəɔɑɘ ɠɚɜɘɧ ɗɔɢɑɎɚɏɚ 

ɣɑɜɑɛɌ. ȿ ɛɌɢɔɑəɞɚɎ ɝ ɩɕɜɔɛɜɚɓɚɛɔɣɑɝɖɚɕ 
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ɠɚɜɘɚɕ ɗɔɢɌ əɑɚɍɡɚɐɔɘɚ ɟɣɔɞɧɎɌɞɨ ɍɚɗɨɤɟɪ 

ɍɗɔɓɚɝɞɨ ȼȻ ɔ ȯȻ ɜɑɤɑɞɣɌɞɚɕ ɖɚɝɞɔ ɖ ɝɌɏɔɞ-

ɞɌɗɨəɚɕ ɛɗɚɝɖɚɝɞɔ, ɣɞɚ ɛɜɑɐɚɞɎɜɌɥɌɑɞ ɔɡ ɛɚ-

Ɏɜɑɒɐɑəɔɑ Ɏɚ Ɏɜɑɘɫ ɚɛɑɜɌɢɔɔ ɔ ɫɞɜɚɏɑəəɧɑ 

ɚɝɗɚɒəɑəɔɫ. 

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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əɚɗɚɏɔɫ. 2002; 2: 58ð60.  

4. Ȱɪəəɑɍɔɜ ɉ.Ȭ. ȷɟɣɑɎɌɫ ɐɔɌɏəɚɝɞɔɖɌ. ȺɞɚɜɔəɚɗɌɜɔəɏɚɗɚ-

ɏɔɫ. ȸɚɝɖɎɌ., ȸȱȰɛɜɑɝɝ-ɔəɠɚɜɘ, 2013. 360 ɝ.  

5. ȸɌɜɑɑɎ Ⱥ.Ȯ., ȹɔɖɚɗɑəɖɚ Ȯ.ȹ. ȸɌɜɑɑɎ ȯ.Ⱥ., ȬɗɑɤɖɔəɌ Ⱥ.Ɋ., 

ȸɌɜɖɑɑɎɌ ȸ.Ȯ., ȶɟɣɘɔə Ȯ.ȹ. ɔ ɐɜ. ȮɔɜɞɟɌɗɨəɌɫ ɖɜɌəɔɚ-

ɘɑɞɜɔɫ ɖɌɖ əɚɎɧɕ ɘɑɞɚɐ Ɏ ɖɜɌəɔɚɗɚɏɔɔ. ȻɑɜɝɛɑɖɞɔɎɧ 

əɌɟɖɔ. 2014; 7 (58): 10ð14.  

6. ȸɌɜɑɑɎ Ⱥ.Ȯ., ȹɔɖɚɗɑəɖɚ Ȯ.ȹ. ȸɌɜɑɑɎ ȯ.Ⱥ., ȬɗɑɤɖɔəɌ Ⱥ.Ɋ., 

ȸɌɜɖɑɑɎɌ ȸ.Ȯ., ȰɌəɔɗɚɎɌ Ⱦ.Ȯ. ɔ ɐɜ. ȶɚɘɛɨɪɞɑɜəɌɫ ɖɜɌəɔɚ-

ɘɑɞɜɔɫ ɝ ɛɚɘɚɥɨɪ ɝɚɎɜɑɘɑəəɧɡ ɞɑɡəɚɗɚɏɔɕ Ɏ ɘɑɐɔɢɔəɝɖɚɕ 

ɖɜɌəɔɚɗɚɏɔɔ. ȸɚɜɠɚɗɚɏɔɣɑɝɖɔɑ Ɏɑɐɚɘɚɝɞɔ. 2015; 1 (25): 49 ð

54.
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ɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. ȻɚɎɧɤɑəɔɑ ɩɠɠɑɖɞɔɎəɚɝɞɔ ɗɑɣɑəɔɫ ɛɌɢɔɑəɞɚɎ ɝ ɡɜɚəɔ-

ɣɑɝɖɔɘ ɛɑɜɠɚɜɌɞɔɎəɧɘ Ɏɑɜɡəɑɣɑɗɪɝɞəɧɘ ɝɔəɟɝɔɞɚɘ əɌ ɚɝəɚɎɑ ɛɜɔɘɑəɑəɔɫ 

ɖɝɑəɚɏɑəəɚɏɚ ɖɚɝɞəɚɛɗɌɝɞɔɣɑɝɖɚɏɚ ɖɚɗɗɌɏɑəɚɎɚɏɚ ɘɌɞɑɜɔɌɗɌ çȶɚɗɗɚɝɞè. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. ȹɌ ɍɌɓɑ ɖɗɔəɔɖɔ ɣɑɗɪɝɞəɚ-ɗɔɢɑɎɚɕ ɡɔɜɟɜɏɔɔ ȻɑɜɎɚɏɚ 

ȸȯȸȿ ɔɘ. ȴ.ȸ. ȽɑɣɑəɚɎɌ ɔ ɝɞɚɘɌɞɚɗɚɏɔɣɑɝɖɚɕ ɖɗɔəɔɖɔ ɣɌɝɞəɚɏɚ ɛɜɚɠɔɗɫ ɝ 2010 ɛɚ 

2017 ɏɏ. ɐɗɫ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ 20 ɛɌɢɔɑəɞɚɎ ɝ ɡɜɚəɔɣɑɝɖɔɘ ɛɑɜɠɚɜɌɞɔɎəɧɘ 

Ɏɑɜɡəɑɣɑɗɪɝɞəɧɘ ɝɔəɟɝɔɞɚɘ ɘɧ ɛɜɔɘɑəɫɗɔ ɘɌɞɑɜɔɌɗ çȶɚɗɗɚɝɞè Ɏ Ɏɔɐɑ ɘɑɘɍɜɌə (15ɡ15 

ɘɘ, 60ɡ50 ɘɘ) ɔ ɛɗɚɘɍ-ɒɏɟɞɚɎ. Ȯɝɑɘ ɛɌɢɔɑəɞɌɘ ɍɧɗɌ ɛɜɚɎɑɐɑəɌ ɚɛɑɜɌɢɔɫ Ɏ ɚɍɦɑɘɑ: 

ɏɌɕɘɚɜɚɞɚɘɔɫ. ȿɝɞɜɌəɑəɔɫ ɚɜɚɌəɞɜɌɗɨəɚɏɚ ɝɚɟɝɞɨɫ ɝ ɛɜɔɘɑəɑəɔɑɘ ɘɌɞɑɜɔɌɗɌ çȶɚɗɗɚɝɞè. 

Ȯ ɐɚ-ɔ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɘ ɛɑɜɔɚɐɑ əɌ ɝɜɚɖɌɡ 1, 3, 6 ɘɑɝɫɢɑɎ ɛɜɚɎɚɐɔɗɚɝɨ ɗɟɣɑɎɚɑ ɔɝ-

ɝɗɑɐɚɎɌəɔɑ (ɚɜɞɚɛɌəɞɚɘɚɏɜɌɠɔɫ) ɔ ɖɚəɞɜɚɗɨəɧɑ ɚɝɘɚɞɜɧ. 

ȼɑɓɟɗɨɞɌɞɧ. ȻɚɝɗɑɚɛɑɜɌɢɔɚəəɧɕ ɛɑɜɔɚɐ ɟ Ɏɝɑɡ ɛɌɢɔɑəɞɚɎ ɛɜɚɞɑɖɌɗ ɏɗɌɐɖɚ. 

ɄɎɧ ɝəɫɞɧ əɌ 7-9-ɑ ɝɟɞɖɔ. Ȯ ɞɑɣɑəɔɑ Ɏɝɑɏɚ ɝɜɚɖɌ əɌɍɗɪɐɑəɔɫ (1 ɏɚɐ) ɜɑɢɔɐɔɎɚɎ ɏɌɕɘɚ-

ɜɔɞɌ əɑ ɎɧɫɎɗɑəɚ. ȹɌ ɖɚəɞɜɚɗɨəɧɡ ɚɜɞɚɛɌəɞɚɘɚɏɜɌɘɘɌɡ ɔ ɛɜɔ ȶȾ-ɔɝɝɗɑɐɚɎɌəɔɔ ɣɑɜɑɓ 

6 ɘɑɝɫɢɑɎ Ɏɔɐəɧ ɛɜɔɓəɌɖɔ ɚɍɜɌɓɚɎɌəɔɫ ɖɚɝɞəɚɕ ɞɖɌəɔ Ɏ ɓɚəɑ ɔɘɛɗɌəɞɌɢɔɔ ɘɌɞɑɜɔɌɗɌ 

çȶɚɗɗɚɝɞè. 

Ⱥɍɝɟɒɐɑəɔɑ. Ȯ ɛɚɝɗɑɐəɔɑ ɏɚɐɧ ɛɜɚɍɗɑɘɌ ɗɑɣɑəɔɫ ɛɌɢɔɑəɞɚɎ ɝ ɡɜɚəɔɣɑɝɖɔɘ 

ɛɑɜɠɚɜɌɞɔɎəɧɘ Ɏɑɜɡəɑɣɑɗɪɝɞəɧɘ ɝɔəɟɝɔɞɚɘ Ɏɝɑ ɣɌɥɑ ɞɜɑɍɟɑɞ ɘɑɒɐɔɝɢɔɛɗɔəɌɜəɚɏɚ 

ɛɚɐɡɚɐɌ ɐɗɫ ɚɖɌɓɌəɔɫ ɖɎɌɗɔɠɔɢɔɜɚɎɌəəɚɕ ɘɑɐɔɢɔəɝɖɚɕ ɛɚɘɚɥɔ. ȺɝəɚɎəɚɕ ɓɌɐɌɣɑɕ 

ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ ɛɜɔ ɖɚɘɛɗɑɖɝəɚɘ ɗɑɣɑəɔɔ ɐɌəəɚɏɚ ɓɌɍɚɗɑɎɌəɔɫ ɫɎɗɫɑɞ-

ɝɫ ɗɔɖɎɔɐɌɢɔɫ ɎɚɝɛɌɗɔɞɑɗɨəɚɏɚ ɚɣɌɏɌ Ɏ ɛɌɓɟɡɑ, ɟɝɞɜɌəɑəɔɑ ɚɜɚɌəɞɜɌɗɨəɚɏɚ ɝɚɚɍɥɑəɔɫ 

ɔ ɠɚɜɘɔɜɚɎɌəɔɑ ɟɝɗɚɎɔɕ ɐɗɫ ɎɚɝɝɞɌəɚɎɗɑəɔɫ ɌɗɨɎɑɚɗɫɜəɚɕ ɖɚɝɞɔ ɐɗɫ ɛɚɝɗɑɐɟɪɥɑɕ 

ɐɑəɞɌɗɨəɚɕ ɔɘɛɗɌəɞɌɢɔɔ ɔ ɜɌɢɔɚəɌɗɨəɚɏɚ ɓɟɍɚɛɜɚɞɑɓɔɜɚɎɌəɔɫ 

ȮɧɎɚɐɧ. Ȼɜɔ ɡɔɜɟɜɏɔɣɑɝɖɚɘ ɗɑɣɑəɔɔ ɛɌɢɔɑəɞɚɎ ɝ ɡɜɚəɔɣɑɝɖɔɘ ɏɌɕɘɚɜɔɞɚɘ, 

ɚɜɚɌəɞɜɌɗɨəɧɘ ɝɚɟɝɞɨɑɘ ɛɜɚɎɑɐɑəɔɑ ɚɛɑɜɌɢɔɔ ɏɌɕɘɚɜɚɞɚɘɔɔ, ɟɝɞɜɌəɑəɔɑ ɚɜɚɌəɞɜɌɗɨ-

əɚɏɚ ɝɚɟɝɞɨɫ ɛɗɌɝɞɔɖɚɕ ɘɑɝɞəɧɘɔ ɞɖɌəɫɘɔ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɘɑɘɍɜɌə, ɛɗɚɘɍ-ɒɏɟɞɚɎ ɔ 

ɤɌɜɔɖɚɎ ɘɌɞɑɜɔɌɗɌ çȶɚɗɗɚɝɞè ɫɎɗɫɑɞɝɫ ɘɑɞɚɐɚɘ ɎɧɍɚɜɌ. 
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DIAGNOSTIC AND SURGICAL TREATMENT OF PATIENTS WITH PERFORATED 

CHRONIC MAXILLARY SINUSITIS ON THE BASIS OF OSTEOPLASTIC  

XENOGENIC COLLAGEN MATERIAL APPLICATION 

 

Diachkova E.Yu. 1, Tarasenko S.V.1, Serova N.S.1, Medvedev U.A. 2 
 

urpose.  To improve the treatment of patients with perforated chronic maxillary s i-

nusitis through the using  of xenogenic collagen osteoplastic material "Collost".  

Material and methods.  On the basis of the clinic of maxillofacial surgery of the 

I.M. Sechenov First MSMU and dental clinic of private profile from 2010 to 2017 20 patients 

with perforated chronic max illary sinusitis were surgically treated. Material "Collost" was 

used in the form of membrane 15x15 mm and 60ɡ50 mm, seals-bundles. All patients u n-

derwent surgery: sinusotomy. Elimination of the oroantral fistula using material "Collost". In 

the pre -and po stoperative period at 1, 3, 6 months X -ray (orthopantomography) and control 

examinations were carried out.   

Results.  Postoperative period in all patients was uneventful. The sutures were r e-

moved in 7 to 9 days. During the observation period (1 year) recur rences of sinusitis have 

not been identified. After 6 months there were visible signs of the formation of bone tissue in 

the implantation area of the material "Collost" during the control orthopantomograms and 

CT examination.  

In recent years, the problem o f patientõs treatment with perforated chronic maxillary 

sinusitis increasingly requires an interdisciplinary approach to provide skilled medical care. 

The primary goal of surgical intervention for the complex treatment of this disease is the 

elimination of  the inflammatory lesion in the sinus, removal of oroantral fistula and the fo r-

mation of conditions for restoration of the alveolar bone for subsequent dental implantation 

and rational prosthetic dentistry.   

Conclusion.  Within the surgical treatment of pa tients with chronic sinusitis with the 

oroantral fistula the operation of sinusotomy with plastic of oroantral fistula using local ti s-

sues and collagen material "Collost" is the method of choice.  

 

Keywords: perforated maxillary sinusitis, osteoplastic xen ogenic material, oroantral 

fistula, tooth extraction.  
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ɛɚɎɝɑɐəɑɎəɚɕ ɛɜɌɖɞɔɖɑ ɣɑɗɪɝɞəɚ-

ɗɔɢɑɎɧɑ ɡɔɜɟɜɏɔ ɔ ɡɔɜɟɜɏɔ-

ɝɞɚɘɌɞɚɗɚɏɔ ɛɜɔɘɑəɫɪɞ ɤɔɜɚɖɔɕ 

ɝɛɑɖɞɜ ɘɌɞɑɜɔɌɗɚɎ ɐɗɫ ɟɝɞɜɌəɑəɔɫ 

ɐɑɠɑɖɞɚɎ ɖɚɝɞəɚɕ ɞɖɌəɔ ɣɑɗɪɝɞɑɕ. ɃɌɝɞɚ ɔɝ-

ɛɚɗɨɓɟɪɞ ɢɑɘɑəɞɔɜɟɪɥɔɑ ɘɌɞɑɜɔɌɗɧ əɌ ɚɝəɚɎɑ 

ɠɚɝɠɚɜəɚ-ɖɌɗɨɢɔɑɎɧɡ ɝɚɑɐɔəɑəɔɕ, ɖɚɝɞəɧɑ 

ɘɔəɑɜɌɗɧ, ɛɚɗɟɣɌɑɘɧɑ ɔɓ ɞɖɌəɑɕ ɖɜɟɛəɚɏɚ ɜɚ-

ɏɌɞɚɏɚ ɝɖɚɞɌ ɔ ɖɚɜɌɗɗɚɎ, ɖɚɘɛɚɓɔɞɧ ɝ ɖɚɗɗɌɏɑ-

əɚɎɧɘ ɍɌɓɔɝɚɘ [1, 2]. ȿɒɑ ɔɓɎɑɝɞəɚ, ɣɞɚ ɝɖɚ-

ɜɚɝɞɨ ɎɚɝɝɞɌəɚɎɗɑəɔɫ ɖɚɝɞəɚɕ ɞɖɌəɔ əɌ ɘɑɝɞɑ 

ɐɑɠɑɖɞɌ ɓɌɎɔɝɔɞ ɚɞ ɝɎɚɕɝɞɎ ɔɝɛɚɗɨɓɟɑɘɚɏɚ ɛɜɔ 

ɩɞɚɘ ɖɚɝɞəɚɛɗɌɝɞɔɣɑɝɖɚɏɚ ɘɌɞɑɜɔɌɗɌ, Ɏ ɚɝəɚɎ-

əɚɘ, ɚɞ ɝɛɚɝɚɍəɚɝɞɔ ɝɞɔɘɟɗɔɜɚɎɌɞɨ ɚɍɜɌɓɚɎɌ-

əɔɑ əɚɎɚɕ ɖɚɝɞəɚɕ ɞɖɌəɔ ɔ ɛɜɚɢɑɝɝɚɎ ɑɑ ɘɔəɑ-

ɜɌɗɔɓɌɢɔɔ [3]. Ƚɗɚɒəɚɝɞɨ ɗɑɣɑəɔɫ ɛɌɢɔɑəɞɚɎ ɝ 

ɡɜɚəɔɣɑɝɖɔɘ ɛɑɜɠɚɜɌɞɔɎəɧɘ Ɏɑɜɡəɑɣɑɗɪɝɞ-

əɧɘ ɝɔəɟɝɔɞɚɘ ɝɚɝɞɚɔɞ Ɏ ɞɚɘ, ɣɞɚ ɚɞɝɟɞɝɞɎɟɑɞ 

ɛɑɜɎɔɣəɧɕ ɝɟɍɝɞɜɌɞ ɐɗɫ əɑɚɚɝɞɑɚɏɑəɑɓɌ, Ɍ ɓɌ 

ɝɣɑɞ əɌɗɔɣɔɫ ɚɜɚɌəɞɜɌɗɨəɚɏɚ ɝɚɟɝɞɨɫ ɖɜɌɕəɑ 

ɘɑɐɗɑəəɚ ɛɜɚɔɝɡɚɐɔɞ ɛɜɚɢɑɝɝ ɜɑɏɑəɑɜɌɢɔɔ 

ɞɖɌəɔ, ɔ ɖɌɖ ɝɗɑɐɝɞɎɔɑ ɘɔɖɜɚɍəɚɕ ɚɍɝɑɘɑəɑə-

əɚɝɞɔ ð ɜɌɓɎɔɞɔɑ ɜɑɢɔɐɔɎɌ ɓɌɍɚɗɑɎɌəɔɫ, əɑɚɍ-

ɡɚɐɔɘɚɝɞɨ ɛɚɎɞɚɜəɚɏɚ ɛɜɚɎɑɐɑəɔɫ ɚɛɑɜɌɢɔɔ, 

ɝəɔɒɑəɔɑ ɚɍɥɑɏɚ ɖɌɣɑɝɞɎɌ ɒɔɓəɔ ɛɌɢɔɑəɞɚɎ.  

ɂɑɗɨ: ɛɚɎɧɝɔɞɨ ɩɠɠɑɖɞɔɎəɚɝɞɨ ɗɑɣɑəɔɫ 

ɛɌɢɔɑəɞɚɎ ɝ ɡɜɚəɔɣɑɝɖɔɘ ɛɑɜɠɚɜɌɞɔɎəɧɘ 

Ɏɑɜɡəɑɣɑɗɪɝɞəɧɘ ɝɔəɟɝɔɞɚɘ əɌ ɚɝəɚɎɑ ɛɜɔɘɑ-

əɑəɔɫ ɖɝɑəɚɏɑəəɚɏɚ ɖɚɝɞəɚɛɗɌɝɞɔɣɑɝɖɚɏɚ ɖɚɗɗɌ-

ɏɑəɚɎɚɏɚ ɘɌɞɑɜɔɌɗɌ çȶɚɗɗɚɝɞè.  

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. 

ȹɌ ɍɌɓɑ ɖɗɔəɔɖɔ ɣɑɗɪɝɞəɚ-ɗɔɢɑɎɚɕ ɡɔɜɟɜ-
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ɏɔɔ ȻɑɜɎɚɏɚ ȸȯȸȿ ɔɘ. ȴ.ȸ. ȽɑɣɑəɚɎɌ (ȽɑɣɑəɚɎ-

ɝɖɔɕ ɟəɔɎɑɜɝɔɞɑɞ) ɔ ɝɞɚɘɌɞɚɗɚɏɔɣɑɝɖɚɕ ɖɗɔəɔ-

ɖɔ ɣɌɝɞəɚɏɚ ɛɜɚɠɔɗɫ ɝ 2010 ɏ. ɛɚ 2017 ɏ. ɐɗɫ 

ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ ɛɌɢɔɑəɞɚɎ ɝ ɡɜɚəɔɣɑ-

ɝɖɔɘ ɛɑɜɠɚɜɌɞɔɎəɧɘ Ɏɑɜɡəɑɣɑɗɪɝɞəɧɘ ɝɔəɟ-

ɝɔɞɚɘ ɘɧ ɛɜɔɘɑəɫɗɔ ɘɌɞɑɜɔɌɗ çȶɚɗɗɚɝɞè Ɏ Ɏɔɐɑ 

ɘɑɘɍɜɌə (15ɡ15 ɘɘ, 60ɡ50 ɘɘ) ɔ ɛɗɚɘɍ-ɒɏɟɞɚɎ. 

ɉɞɚɞ ɘɌɞɑɜɔɌɗ, ɝɚɐɑɜɒɌɥɔɕ əɌɞɔɎəɧɕ ɖɚɗɗɌɏɑə 

1 ɞɔɛɌ ɔɓ ɖɚɒɔ ɖɜɟɛəɚɏɚ ɜɚɏɌɞɚɏɚ ɝɖɚɞɌ, ɚɍɗɌ-

ɐɌɑɞ ɚɝɞɑɚɖɚəɐɟɖɞɔɎəɧɘ ɝɎɚɕɝɞɎɚɘ, ɚɍɑɝɛɑɣɔ-

ɎɌɫ ɚɍɜɌɓɚɎɌəɔɑ ɔ ɜɚɝɞ ɠɔɍɜɚɍɗɌɝɞɚɎ, ɝ ɛɚɝɗɑ-

ɐɟɪɥɑɕ ɘɚɐɔɠɔɖɌɢɔɑɕ ɠɔɍɜɚɓəɚɕ ɞɖɌəɔ Ɏ 

ɖɚɝɞəɟɪ. Ȼɚɐ əɌɍɗɪɐɑəɔɑɘ əɌɡɚɐɔɗɚɝɨ 20 ɛɌ-

ɢɔɑəɞɚɎ ɝ ɐɔɌɏəɚɓɚɘ ɡɜɚəɔɣɑɝɖɚɏɚ ɛɑɜɠɚɜɌ-

ɞɔɎəɚɏɚ Ɏɑɜɡəɑɣɑɗɪɝɞəɚɏɚ ɝɔəɟɝɔɞɌ. Ȯɝɑɘ ɔɘ 

ɍɧɗɌ ɛɜɚɎɑɐɑəɌ ɚɛɑɜɌɢɔɫ Ɏ ɚɍɦɑɘɑ: çȯɌɕɘɚɜɚ-

ɞɚɘɔɫ. ȿɝɞɜɌəɑəɔɫ ɚɜɚɌəɞɜɌɗɨəɚɏɚ ɝɚɟɝɞɨɫ ɝ 

ɛɜɔɘɑəɑəɔɑɘ ɘɌɞɑɜɔɌɗɌ çȶɚɗɗɚɝɞèè. ȸɌɞɑɜɔɌɗ 

ɛɜɔɘɑəɫɗɔ Ɏ ɠɚɜɘɑ ɒɏɟɞɚɎ, ɘɌɗɧɡ (15ɡ15 ɘɘ) ɔ 

ɍɚɗɨɤɔɡ (60ɡ50 ɘɘ) ɘɑɘɍɜɌə. Ȯ ɐɚ- ɔ ɛɚɝɗɑɚɛɑ-

ɜɌɢɔɚəəɚɘ ɛɑɜɔɚɐɑ əɌ ɝɜɚɖɌɡ 1, 3, 6 ɘɑɝɫɢɑɎ 

ɛɜɚɎɚɐɔɗɚɝɨ ɗɟɣɑɎɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ (ɚɜɞɚɛɌəɞɚ-

ɘɚɏɜɌɠɔɫ) ɔ ɖɚəɞɜɚɗɨəɧɑ ɚɝɘɚɞɜɧ. 

Ȼɜɔ Ɏɚɓɘɑɥɑəɔɔ ɐɑɠɑɖɞɌ ɌɗɨɎɑɚɗɫɜəɚɏɚ 

ɚɞɜɚɝɞɖɌ Ɏ ɓɚəɑ ɟɐɌɗɑəəɚɏɚ ɓɟɍɌ, çɚɖəɌè, ɠɚɜ-

ɘɔɜɟɑɘɚɏɚ Ɏ ɡɚɐɑ ɏɌɕɘɚɜɚɞɚɘɔɔ, ɍɧɗɔ ɔɝɛɚɗɨ-

ɓɚɎɌəɧ ɝɗɑɐɟɪɥɔɑ ɠɚɜɘɧ ɛɜɑɛɌɜɌɞɌ çȶɚɗɗɚɝɞè: 

ɘɑɘɍɜɌəɧ (ɘɌɗɧɑ ɔ ɍɚɗɨɤɔɑ), ɒɏɟɞ-ɛɗɚɘɍɧ ɔ 

ɤɌɜɔɖɔ. ȺɛɑɜɌɢɔɪ Ɏɧɛɚɗəɫɗɔ ɛɚ ɝɚɍɝɞɎɑəəɚɕ 

ɘɑɞɚɐɔɖɑ (ɛɚɗɚɒɔɞɑɗɨəɚɑ ɜɑɤɑəɔɑ ɚ ɎɧɐɌɣɑ ɛɌ-

ɞɑəɞɌ əɌ ɛɚɗɑɓəɟɪ ɘɚɐɑɗɨ Ɏ ȿɖɜɌɔəɑ ɓɌɫɎɖɌ ʈ 

u 2013 00646/I ɚɞ 18.01.2013 ɏ.). 

ȾɑɡəɔɖɌ ɚɛɑɜɌɢɔɔ. 

Ȯ ɟɝɗɚɎɔɫɡ ɘɑɝɞəɚɕ ɔəɠɔɗɨɞɜɌɢɔɚəəɚɕ 

Ɍəɑɝɞɑɓɔɔ Ɏɧɛɚɗəɫɪɞ ɜɌɓɜɑɓ ɝɗɔɓɔɝɞɚɕ ɛɚ ɛɑ-

ɜɑɡɚɐəɚɕ ɝɖɗɌɐɖɑ Ɏ ɚɍɗɌɝɞɔ ɌɗɨɎɑɚɗɫɜəɚɏɚ ɚɞ-

ɜɚɝɞɖɌ Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ ɐɚ 5 ɝɘ. ȺɞɝɑɛɌɜɚɎɧ-

ɎɌɪɞ ɏɗɌɐɔɗɖɚɕ ɔ ɛɜɫɘɧɘ ɜɌɝɛɌɞɚɜɚɘ ɝɗɔɓɔ-

ɝɞɚ-əɌɐɖɚɝɞəɔɣəɧɕ ɗɚɝɖɟɞ ɐɗɫ ɓɌɖɜɧɞɔɫ ɐɑ-

ɠɑɖɞɌ ɍɑɓ əɌɞɫɒɑəɔɫ Ɏ ɛɜɚɑɖɢɔɔ ɝɚɝɑɐəɔɡ ɓɟ-

ɍɚɎ (+1-1,5 ɓɟɍɌ ɝ ɖɌɒɐɚɕ ɝɞɚɜɚəɧ), ɝɘɑɥɌɪɞ 

ɑɏɚ ɐɔɝɞɌɗɨəɚ Ɏ ɝɞɚɜɚəɟ ɔɘɑɪɥɑɏɚɝɫ ɐɑɠɑɖɞɌ. 

ȰɌɗɑɑ əɌɖɗɌɐɧɎɌɪɞ ɞɜɑɛɌəɌɢɔɚəəɚɑ ɚɞɎɑɜɝɞɔɑ 

Ɏ ɚɍɗɌɝɞɔ ɛɑɜɑɐəɑɕ ɝɞɑəɖɑ Ɏɑɜɡəɑɣɑɗɪɝɞəɚɏɚ 

ɝɔəɟɝɌ ɝ ɛɚɘɚɥɨɪ ɍɚɜ-ɘɌɤɔəɧ ɔ ɢɔɗɔəɐɜɔɣɑ-

ɝɖɚɕ ɠɜɑɓɧ, ɚɞɝɞɟɛɔɎ əɑ ɘɑəɑɑ 1,5 ɝɘ ɚɞ ɚɍɗɌ-

ɝɞɔ ɚɜɚɌəɞɜɌɗɨəɚɏɚ ɝɚɟɝɞɨɫ. ȸɑɡɌəɔɣɑɝɖɔ 

(ɖɚɝɞəɧɘɔ ɗɚɒɖɌɘɔ ɜɌɓɗɔɣəɧɡ ɜɌɓɘɑɜɚɎ) ɔ ɝ 

ɛɚɘɚɥɨɪ ɜɌɝɞɎɚɜɚɎ ɌəɞɔɝɑɛɞɔɖɚɎ Ɏɧɛɚɗəɫɪɞ 

ɝɌəɌɢɔɪ ɛɌɓɟɡɔ. ȴɝɝɑɖɌɪɞ ɐɎɟɘɫ ɚɖɌɕɘɗɫɪ-

ɥɔɘɔ ɜɌɓɜɑɓɌɘɔ ɔɓɘɑəɑəəɟɪ ɝɗɔɓɔɝɞɟɪ Ɏɚɖɜɟɏ 

ɚɜɚɌəɞɜɌɗɨəɚɏɚ ɝɚɟɝɞɨɫ. ȹɌɖɗɌɐɧɎɌɑɞɝɫ ɝɚɟɝɞɨɑ 

ɘɑɒɐɟ ɛɌɓɟɡɚɕ ɔ ɛɚɗɚɝɞɨɪ əɚɝɌ ɝ ɛɚɘɚɥɨɪ 

ɖɚɝɞəɚɏɚ çɐɧɜɚɖɚɗɌè. Ȯ ɛɌɓɟɡɑ ɟɝɞɌəɌɎɗɔɎɌɪɞ 

ɖɌɞɑɞɑɜ ɀɚɗɗɑɫ, ɜɌɓɐɟɎɌɪɞ ɑɏɚ ɍɌɗɗɚə ɠɔɓɔɚɗɚ-

ɏɔɣɑɝɖɔɘ ɜɌɝɞɎɚɜɚɘ ɐɚ 10 ɘɗ, ɑɏɚ ɖɚəɑɢ ɎɧɎɚ-

ɐɫɞ ɔɓ ɛɚɗɚɝɞɔ əɚɝɌ. ȷɟəɖɔ ɟɐɌɗɑəəɧɡ ɓɟɍɚɎ ɓɌ-

ɛɚɗəɫɪɞ ɘɌɞɑɜɔɌɗɚɘ çȶɚɗɗɚɝɞè ɒɏɟɞ-ɛɗɚɘɍɧ. 

ȳɌɞɑɘ, ɛɑɜɑɖɜɧɎɌɫ ɓɚəɟ ɐɑɠɑɖɞɌ ɖɚɝɞəɚɕ ɞɖɌəɔ 

ɌɗɨɎɑɚɗɫɜəɚɏɚ ɚɞɜɚɝɞɖɌ Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ Ɏ ɚɍ-

ɗɌɝɞɔ ɚɜɚɌəɞɜɌɗɨəɚɏɚ ɝɚɟɝɞɨɫ ɔ ɞɜɑɛɌəɌɢɔɚəəɚ-

ɏɚ ɚɞɎɑɜɝɞɔɫ, ɟɝɞɌəɌɎɗɔɎɌɪɞ ɛɜɑɐɎɌɜɔɞɑɗɨəɚ 

ɛɚɐɏɚɞɚɎɗɑəəɟɪ ɔ ɚɞɘɚɐɑɗɔɜɚɎɌəəɟɪ ɝ ɛɚɘɚ-

ɥɨɪ ɡɔɜɟɜɏɔɣɑɝɖɔɡ əɚɒəɔɢ/ɝɖɌɗɨɛɑɗɫ ɘɌɗɟɪ 

ɔɗɔ ɍɚɗɨɤɟɪ ɘɑɘɍɜɌəɟ çȶɚɗɗɚɝɞè (ɛɚɝɜɑɐɝɞɎɚɘ 

ɛɚɘɑɥɑəɔɫ əɌ 10-15 ɘɔəɟɞ Ɏ ɑɘɖɚɝɞɨ ɝ Ɍɟɞɚ-

ɖɜɚɎɨɪ ɔɗɔ ɠɔɓɔɚɗɚɏɔɣɑɝɖɔɘ ɜɌɝɞɎɚɜɚɘ 24-25Ü 

Ƚ, ɣɞɚ ɐɑɗɌɑɞ ɘɑɘɍɜɌəɟ ɍɚɗɑɑ ɩɗɌɝɞɔɣəɚɕ) ɚɐ-

əɔɘ ɖɚəɢɚɘ ɛɚɐ ɝɗɔɓɔɝɞɟɪ ɚɍɚɗɚɣɖɟ ɞɎɑɜɐɚɏɚ 

əɑɍɌ, Ɍ Ɏɞɚɜɧɘ - ɎɎɑɜɡ, ɝ Ɏɑɝɞɔɍɟɗɫɜəɚɕ ɝɞɚɜɚ-

əɧ ɛɚɐ ɚɝəɚɎɌəɔɑ ɝɗɔɓɔɝɞɚ-əɌɐɖɚɝɞəɔɣəɚɏɚ 

ɗɚɝɖɟɞɌ. Ȯ ɛɚɝɗɑɐɟɪɥɑɘ ɝɎɑɜɡɟ ɘɑɘɍɜɌəɧ 

ɟɖɗɌɐɧɎɌɪɞ ɝɗɔɓɔɝɞɚ-əɌɐɖɚɝɞəɔɣəɧɕ ɗɚɝɖɟɞ 

ɍɑɓ əɌɞɫɒɑəɔɫ, ɛɜɚɔɓɎɚɐɫɞ ɟɤɔɎɌəɔɑ ɜɌəɧ 

əɌɏɗɟɡɚ ɚɍɎɔɎəɧɘ ɤɎɚɘ Prolen 4.0/ Vicril 3.0. 

ȹɌɖɗɌɐɧɎɌɪɞ ɓɌɜɌəɑɑ ɔɓɏɚɞɚɎɗɑəəɟɪ ɓɌɥɔɞəɟɪ 

ɝɔɗɔɖɚəɚɎɟɪ ɛɗɌɝɞɔəɖɟ (ɜɔɝ. 1 - 4).  

ȶɗɔəɔɣɑɝɖɔɕ ɛɜɔɘɑɜ. 

ȭɚɗɨəɌɫ Ƚ., 1965 ɏɚɐɌ ɜɚɒɐɑəɔɫ, ɛɚɝɞɟɛɔ-

ɗɌ Ɏ ɖɗɔəɔɖɟ ɣɑɗɪɝɞəɚ-ɗɔɢɑɎɚɕ ɡɔɜɟɜɏɔɔ ɝ ɐɔɌ-

ɏəɚɓɚɘ: çɁɜɚəɔɣɑɝɖɔɕ ɛɑɜɠɚɜɌɞɔɎəɧɕ Ɏɑɜɡəɑ-

ɣɑɗɪɝɞəɚɕ ɝɔəɟɝɔɞ ɝɗɑɎɌ Ɏ ɚɍɗɌɝɞɔ ɓɟɍɌ 2.6.è. 

ȴɓ ɌəɌɘəɑɓɌ ɔɓɎɑɝɞəɚ ɚ ɐɗɔɞɑɗɨəɚ ɞɑɖɟɥɔɡ ɣɌ-

ɝɞɧɡ ɜɑɢɔɐɔɎɌɡ ɡɜɚəɔɣɑɝɖɚɏɚ Ɏɑɜɡəɑɣɑɗɪɝɞəɚ-

ɏɚ ɝɔəɟɝɔɞɌ ɝɗɑɎɌ ɛɚɝɗɑ ɌɘɍɟɗɌɞɚɜəɚɏɚ ɟɐɌɗɑ-

əɔɫ ɓɟɍɌ 2.6, ɠɚɜɘɔɜɚɎɌəɔɔ ɚɜɚɌəɞɜɌɗɨəɚɏɚ 

ɝɚɟɝɞɨɫ ɝ ɚɞɐɑɗɫɑɘɧɘ Ɏ ɛɚɗɚɝɞɨ ɜɞɌ. ȻɌɢɔɑəɞɖɌ 

ɚɍɝɗɑɐɚɎɌəɌ əɌ ɐɚɏɚɝɛɔɞɌɗɨəɚɘ ɩɞɌɛɑ. 

Ȼɚɐ ɘɑɝɞəɚɕ Ɍəɑɝɞɑɓɔɑɕ Sol. Ultrakaini 

1:100000 Ɏɧɛɚɗəɔɗɔ ɚɛɑɜɌɢɔɪ Ɏ ɚɍɦɑɘɑ ɏɌɕɘɚ-

ɜɚɞɚɘɔɔ, ɟɝɞɜɌəɑəɔɫ ɚɜɚɌəɞɜɌɗɨəɚɏɚ ɝɚɟɝɞɨɫ 

ɘɑɘɍɜɌəɚɕ ɔ ɒɏɟɞɚɘ çȶɚɗɗɚɝɞè. Ȯ ɡɚɐɑ ɚɛɑɜɌɢɔɔ 

Ɏɧɛɚɗəɔɗɔ ɜɌɓɜɑɓ ɝɗɔɓɔɝɞɚɕ ɚɍɚɗɚɣɖɔ Ɏ ɛɜɚɑɖ-

ɢɔɔ ɓɟɍɚɎ 2.5-2.6 (ɟɐɌɗɑəəɚɏɚ ɜɌəɑɑ), ɚɞɝɗɚɔɗɔ 

ɝɗɔɓɔɝɞɚ-əɌɐɖɚɝɞəɔɣəɧɕ ɗɚɝɖɟɞ, ɔɝɝɑɖɗɔ ɝɗɔɓɔ-

ɝɞɟɪ Ɏɚɖɜɟɏ ɝɚɟɝɞɨɫ. ȻɜɚɔɓɎɑɗɔ ɟɐɌɗɑəɔɑ ɓɟɍɌ 

2.5. ȭɚɜɚɘ ɝɚɓɐɌɗɔ ɚɖɜɟɏɗɧɕ ɐɑɠɑɖɞ Ɏ ɛɑɜɑɐəɑɕ 

ɝɞɑəɖɑ ɏɌɕɘɚɜɚɎɚɕ ɛɌɓɟɡɔ. Ƀɑɜɑɓ ɔɘɑɪɥɔɕɝɫ 

ɐɑɠɑɖɞ Ɏɧɛɚɗəɔɗɔ ɜɑɎɔɓɔɪ Ɏɑɜɡəɑɣɑɗɪɝɞəɚɏɚ 

ɝɔəɟɝɌ ɝɗɑɎɌ. Ƀɑɜɑɓ ɝɚɟɝɞɨɑ ɝ əɔɒəɔɘ əɚɝɚɎɧɘ 

ɡɚɐɚɘ Ɏ ɛɚɗɚɝɞɨ ɝɔəɟɝɌ ɟɝɞɌəɚɎɔɗɔ ɖɌɞɑɞɑɜ 

ɀɚɗɗɑɫ, Ɏ ɘɌəɒɑɞɖɟ ɎɎɑɗɔ 10 ɘɗ ɠɔɓɔɚɗɚɏɔɣɑ-

ɝɖɚɏɚ ɜɌɝɞɎɚɜɌ. ȸɚɍɔɗɔɓɚɎɌɗɔ ɝɗɔɓɔɝɞɚ-

əɌɐɖɚɝɞəɔɣəɧɕ ɗɚɝɖɟɞ ɞɜɌɛɑɢɔɑɎɔɐəɚɕ ɠɚɜɘɧ 

Ɏ ɛɜɚɑɖɢɔɔ ɓɟɍɚɎ 2.5-2.6, ɝɘɑɝɞɔɗɔ ɐɔɝɞɌɗɨəɚ Ɏ 

ɝɞɚɜɚəɟ ɔɘɑɪɥɑɏɚɝɫ ɐɑɠɑɖɞɌ. Ȯ ɗɟəɖɟ ɟɐɌɗɑə-

əɚɏɚ ɓɟɍɌ 2.5 ɛɚɘɑɝɞɔɗɔ ɒɏɟɞ çȶɚɗɗɚɝɞè. Ƚ ɛɚ-

ɘɚɥɨɪ ɘɑɘɍɜɌəɧ çȶɚɗɗɚɝɞè ɟɝɞɜɌəɔɗɔ ɐɑɠɑɖɞ 

ɖɚɝɞəɚɕ ɞɖɌəɔ Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ Ɏ ɚɍɗɌɝɞɔ ɚɜɚ-

ɌəɞɜɌɗɨəɚɏɚ ɝɚɟɝɞɨɫ ɔ ɞɜɑɛɌəɌɢɔɚəəɚɏɚ ɚɞɎɑɜ-

ɝɞɔɫ. ȽɎɑɜɡɟ ɟɗɚɒɔɗɔ ɝɗɔɓɔɝɞɚ-əɌɐɖɚɝɞəɔɣəɧɕ 

ɗɚɝɖɟɞ ɍɑɓ əɌɞɫɒɑəɔɫ. ȺɛɑɜɌɢɔɚəəɌɫ ɜɌəɌ 

ɟɤɔɞɌ Ȯɔɖɜɔɗ 3.0. ȯɑɘɚɝɞɌɓ ɛɚ ɡɚɐɟ ɚɛɑɜɌɢɔɔ. 

ȹɌɗɚɒɑəɌ ɓɌɥɔɞəɌɫ ɝɔɗɔɖɚəɚɎɌɫ ɛɗɌɝɞɔəɖɌ ɝ 

ɕɚɐɚɠɚɜɘəɚɕ ɞɟɜɟəɐɚɕ əɌ Ɏɑɜɡəɪɪ ɣɑɗɪɝɞɨ.  

ȻɚɝɗɑɚɛɑɜɌɢɔɚəəɧɕ ɛɑɜɔɚɐ ɍɑɓ ɚɝɗɚɒəɑ-

əɔɕ. Ƚəɫɞɔɑ ɤɎɚɎ əɌ 7 ɝɟɞɖɔ. ȶɚəɞɜɚɗɨəɧɑ 

ɚɝɘɚɞɜɧ ɔ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚɑ ɔɝɝɗɑɐɚɎɌəɔɫ 

ɣɑɜɑɓ 1, 3, 6 ɔ 12 ɘɑɝɫɢɑɎ ɛɚɖɌɓɌɗɔ Ɏɧɝɚɖɔɕ 

ɟɜɚɎɑəɨ ɚɝɞɑɚɜɑɛɌɜɌɢɔɔ Ɏ ɓɚəɑ ɐɑɠɑɖɞɌ, ɚɞɝɟɞ- 
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ȼɔɝ. 1 (Fig. 1) 

 

ȼɔɝ. 2 (Fig. 2) 

ȼɔɝ. 1.   ɀɚɞɚɏɜɌɠɔɫ. 

Ȯɔɐ ɔəɞɜɌɚɛɑɜɌɢɔɚəəɚɕ ɜɌəɧ ɛɚɝɗɑ ɏɌɕɘɚɜɚɞɚɘɔɔ.   

Fig. 1.   Photo.  

Intraoperative view of the wound aft er maxillary sinu s-

otomy.  

ȼɔɝ. 2.  ɀɚɞɚɏɜɌɠɔɫ. 

ȿɝɞɌəɚɎɖɌ ɖɌɞɑɞɑɜɌ ɀɚɗɗɑɫ ɛɚɝɗɑ ɜɑɎɔɓɔɔ, ɝɌəɌɢɔɔ 

Ɏɑɜɡəɑɣɑɗɪɝɞəɚɕ ɛɌɓɟɡɔ ɔ ɝɚɓɐɌəɔɫ əɌɓɚɌəɞɜɌɗɨəɚɏɚ 

ɝɚɟɝɞɨɫ. 

Fig. 2.   Photo.  

The placement of the catheter after revision, sanitation 

of maxillary sinus and creat ion nasoantral part.   

 

ȼɔɝ. 3 (Fig. 3) 

ȼɔɝ. 3.  ɀɚɞɚɏɜɌɠɔɫ. 

ȴɘɛɗɌəɞɌɢɔɫ ɘɑɘɍɜɌəɧ çȶɚɗɗɚɝɞè Ɏ ɚɍɗɌɝɞɨ ɖɚɝɞəɚɏɚ 

ɚɖəɌ ɔ ɚɜɚɌəɞɜɌɗɨəɚɏɚ ɝɚɟɝɞɨɫ  

Fig. 3.   Photo . 

Implantation of membrane òCollostó in the area of bone 

window and oroantral part.  

 

ȼɔɝ. 4 Ɍ (Fig. 4 Ɍ) 

 

ȼɔɝ. 4 ɍ (Fig. 4 Ɏ) 

ȼɔɝ. 4.  ɀɚɞɚɏɜɌɠɔɫ. 

Ȯɔɐ ɜɌəɧ ɛɚɝɗɑ ɟɤɔɎɌəɔɫ. 

Fig. 4.   Photo . 

The view of the wound after suturing.  
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ɝɞɎɔɑ ɜɑɢɔɐɔɎɚɎ ɡɜɚəɔɣɑɝɖɚɏɚ Ɏɑɜɡəɑɣɑɗɪɝɞəɚ-

ɏɚ ɝɔəɟɝɔɞɌ ɔ ɚɜɚɌəɞɜɌɗɨəɚɏɚ ɝɚɟɝɞɨɫ, ɡɚɜɚɤɔɕ 

ɟɜɚɎɑəɨ ɝɚɢɔɌɗɨəɚɕ ɌɐɌɛɞɔɜɚɎɌəəɚɝɞɔ ɛɌɢɔ-

ɑəɞɖɔ, ɎɚɓɎɜɌɥɑəɔɑ ɞɜɟɐɚɝɛɚɝɚɍəɚɝɞɔ, ɝɚɖɜɌ-

ɥɑəɔɑ ɝɜɚɖɚɎ ɜɑɌɍɔɗɔɞɌɢɔɔ. Ȯɧɛɚɗəɑəɚ ɛɜɚɞɑ-

ɓɔɜɚɎɌəɔɑ Ɏ ɓɚəɑ ɛɚɞɑɜɔ ɓɟɍɌ əɌ 5-ɕ ɘɑɝɫɢ ɛɚ-

ɝɗɑ ɚɛɑɜɌɢɔɔ.   

ȼɑɓɟɗɨɞɌɞɧ. 

ȻɚɝɗɑɚɛɑɜɌɢɔɚəəɧɕ ɛɑɜɔɚɐ ɟ Ɏɝɑɡ ɛɌɢɔ-

ɑəɞɚɎ ɛɜɚɞɑɖɌɗ ɏɗɌɐɖɚ. ɄɎɧ ɝəɫɞɧ əɌ 7-9-ɑ 

ɝɟɞɖɔ. Ȯ ɞɑɣɑəɔɑ Ɏɝɑɏɚ ɝɜɚɖɌ əɌɍɗɪɐɑəɔɫ (1 ɏɚɐ) 

ɜɑɢɔɐɔɎɚɎ ɏɌɕɘɚɜɔɞɌ əɑ ɎɧɫɎɗɑəɚ. ȹɌ ɖɚə-

ɞɜɚɗɨəɧɡ ɚɜɞɚɛɌəɞɚɘɚɏɜɌɘɘɌɡ ɔ ɛɜɔ ȶȾ-

ɔɝɝɗɑɐɚɎɌəɔɔ ɣɑɜɑɓ 6 ɘɑɝɫɢɑɎ Ɏɔɐəɧ ɛɜɔɓəɌɖɔ 

ɚɍɜɌɓɚɎɌəɔɫ ɖɚɝɞəɚɕ ɞɖɌəɔ Ɏ ɓɚəɑ ɔɘɛɗɌəɞɌ-

ɢɔɔ ɘɌɞɑɜɔɌɗɌ çȶɚɗɗɚɝɞè. ɉɞɚ ɛɚɓɎɚɗɔɗɚ ɟɘɑəɨ-

ɤɔɞɨ ɝɜɚɖɔ ɜɑɌɍɔɗɔɞɌɢɔɔ ɛɌɢɔɑəɞɚɎ, Ɏ ɣɌɝɞəɚ-

ɝɞɔ, ɛɜɚɎɑɝɞɔ ɐɑəɞɌɗɨəɟɪ ɔɘɛɗɌəɞɌɢɔɪ ɔ ɠɔɖ-

ɝɌɢɔɪ ɘɚɝɞɚɎɔɐəɧɡ ɛɜɚɞɑɓɚɎ.  

Ȯəɑ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɜɌɓɘɑɜɚɎ ɖɚɝɞəɚɏɚ 

ɐɑɠɑɖɞɌ ɛɚ ɛɑɜɔɠɑɜɔɔ, Ɍ ɞɌɖɒɑ əɌ əɑɍɚɗɨɤɔɡ 

ɟɣɌɝɞɖɌɡ Ɏ ɢɑəɞɜɌɗɨəɚɕ ɓɚəɑ ɛɚɗɚɝɞɔ, ɟɒɑ ɣɑɜɑɓ 

1 ɘɑɝɫɢ ɚɛɜɑɐɑɗɫɗɚɝɨ ɚɍɜɌɓɚɎɌəɔɑ ɖɚɝɞəɧɡ ɍɌ-

ɗɚɖ.  

Ƀɑɜɑɓ 3 ɘɑɝɫɢɌ ɛɚɝɗɑ ɛɜɚɎɑɐɑəəɚɕ ɚɛɑɜɌ-

ɢɔɔ ɎɧɫɎɗɫɗɔɝɨ ɎɧɜɌɒɑəəɧɑ ɜɑəɞɏɑəɚɗɚɏɔɣɑ-

ɝɖɔɑ ɛɜɔɓəɌɖɔ ɖɚɝɞəɚɕ ɜɑɏɑəɑɜɌɢɔɔ. Ȯ ɛɜɚɑɖ-

ɢɔɔ ɚɍɗɌɝɞɔ ɚɛɑɜɌɢɔɔ ɎɔɓɟɌɗɔɓɔɜɚɎɌɗɔɝɨ Ɏɧ-

ɜɌɒɑəəɧɑ ɖɚɝɞəɧɑ ɍɌɗɖɔ, ɗɚɖɌɗɔɓɟɪɥɔɑɝɫ 

ɛɜɑɔɘɟɥɑɝɞɎɑəəɚ Ɏ ɢɑəɞɜɌɗɨəɧɡ ɚɞɐɑɗɌɡ ɖɚɝɞɔ, 

ɞɌɖɒɑ ɚɞɘɑɣɌɗɚɝɨ əɌɗɔɣɔɑ ɑɐɔəɔɣəɧɡ ɡɌɚɞɔɣɑ-

ɝɖɔ ɜɌɝɛɚɗɚɒɑəəɧɡ ɖɚɝɞəɧɡ ɍɌɗɚɖ.  

Ȼɚɗəɚɑ ɎɚɝɝɞɌəɚɎɗɑəɔɑ ɚɍɦɑɘɌ ɖɚɝɞəɚɕ 

ɞɖɌəɔ ɛɚ ɐɌəəɧɘ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚɏɚ ɔɝɝɗɑɐɚ-

ɎɌəɔɫ ɚɞɘɑɣɌɗɔ Ɏ ɚɝəɚɎəɚɕ ɏɜɟɛɛɑ ɣɑɜɑɓ 4-6 

ɘɑɝɫɢɑɎ ɛɚɝɗɑ ɛɜɚɎɑɐɑəəɚɕ ɚɛɑɜɌɢɔɔ. Ƚɜɚɖɔ 

ɜɑɏɑəɑɜɌɢɔɔ ɓɌɎɔɝɑɗɔ ɚɞ ɚɍɦɑɘɌ ɐɑɠɑɖɞɌ ɔ ɖɚ-

ɗɔɣɑɝɞɎɌ ɛɜɔɘɑəɑəəɚɏɚ ɘɌɞɑɜɔɌɗɌ: ɜɑɏɑəɑɜɌɢɔɫ 

Ɏ ɚɍɗɌɝɞɔ ɐɑɠɑɖɞɚɎ ɐɚ 2 ɝɘ3 ɛɜɚɞɑɖɌɗɌ ɍɧɝɞ-

ɜɑɑ, ɣɑɘ ɛɜɔ ɚɍɦɑɘɑ, ɖɚɞɚɜɧɡ ɛɜɑɎɧɤɌɗ ɐɌə-

əɧɕ ɛɚɖɌɓɌɞɑɗɨ.  

ȼɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔ ɣɑɜɑɓ 6 ɔ 12 ɘɑɝɫɢɑɎ 

ɐɑɠɑɖɞ ɖɚɝɞəɚɕ ɞɖɌəɔ Ɏ ɚɍɗɌɝɞɔ ɚɛɑɜɌɢɔɔ ɍɧɗ 

Ɏɧɛɚɗəɑə ɖɚɝɞəɧɘɔ ɍɌɗɖɌɘɔ ɔ əɑ ɚɞɗɔɣɌɗɝɫ ɚɞ 

ɚɖɜɟɒɌɪɥɑɕ ɔəɞɌɖɞəɚɕ ɖɚɝɞəɚɕ ɞɖɌəɔ. 

Ƀɑɜɑɓ 3 ɘɑɝɫɢɌ ɛɚɝɗɑ ɚɛɑɜɌɢɔɔ ɘɚɒəɚ 

ɛɜɚɏəɚɓɔɜɚɎɌɞɨ ɐɌɗɨəɑɕɤɔɑ ɞɑɘɛɧ ɜɑɏɑəɑɜɌ-

ɢɔɔ ɖɚɝɞəɚɕ ɞɖɌəɔ ɛɚ ɝɗɑɐɟɪɥɔɘ ɛɜɔɓəɌɖɌɘ: 

- ɝɞɑɛɑəɨ ɔ ɝɜɚɖɔ əɑɚɚɝɞɑɚɏɑəɑɓɌ, ɎɧɜɌ-

ɒɑəəɚɝɞɨ ɠɚɜɘɔɜɚɎɌəɔɫ əɚɎɧɡ ɖɚɝɞəɧɡ ɍɌɗɚɖ 

Ɏ ɓɚəɑ əɌɜɟɤɑəəɚɕ ɢɑɗɚɝɞəɚɝɞɔ ɖɚɝɞɔ, 

- ɎɚɝɝɞɌəɚɎɗɑəɔɑ ɖɚɜɞɔɖɌɗɨəɚɕ ɛɗɌɝɞɔəɖɔ 

Ɏ ɓɚəɑ ɑɑ ɐɑɠɑɖɞɌ, 

- ɚɞɝɟɞɝɞɎɔɑ ɫɎɗɑəɔɕ ɜɑɓɚɜɍɢɔɔ ɖɚɝɞəɚɕ 

ɞɖɌəɔ əɌ ɏɜɌəɔɢɑ ɝ ɔɘɛɗɌəɞɌɞɚɘ. 

Ƀɑɜɑɓ 4-6 ɘɑɝɫɢɑɎ ɐɚ 12 ɘɑɝɫɢɑɎ əɌɍɗɪ-

ɐɌɗɚɝɨ ɟɎɑɗɔɣɑəɔɑ ɞɑɘɛɚɎ ɍɔɚɐɑɏɜɌɐɌɢɔɔ ɘɌɞɑ-

ɜɔɌɗɌ ɛɌɜɌɗɗɑɗɨəɚ ɝ ɚɝɞɑɚɏɑəɑɓɚɘ. 

Ⱥɍɝɟɒɐɑəɔɑ. 

ȹɌɗɔɣɔɑ ɚɜɚɌəɞɜɌɗɨəɚɏɚ ɝɚɟɝɞɨɫ (ȺȬȽ) ɫɎ-

ɗɫɑɞɝɫ ɚɝəɚɎəɧɘ ɩɞɔɚɗɚɏɔɣɑɝɖɔɘ ɠɌɖɞɚɜɚɘ Ɏ 

ɜɌɓɎɔɞɔɔ ɛɑɜɠɚɜɌɞɔɎəɚɕ ɠɚɜɘɧ ɚɐɚəɞɚɏɑəəɚɏɚ 

Ɏɑɜɡəɑɣɑɗɪɝɞəɚɏɚ ɝɔəɟɝɔɞɌ. ɉɞɔɚɗɚɏɔɣɑɝɖɌɫ 

ɓəɌɣɔɘɚɝɞɨ ȺȬȽ ɛɚ ɐɌəəɧɘ ɚɞɑɣɑɝɞɎɑəəɧɡ ɌɎ-

ɞɚɜɚɎ ɚɢɑəɔɎɌɑɞɝɫ Ɏ 60-95%, 41,2 -77,2% ɚɐɚə-

ɞɚɏɑəəɧɡ ɏɌɕɘɚɜɔɞɚɎ ɝɚɝɞɌɎɗɫɪɞ ɑɏɚ ɛɑɜɠɚɜɌ-

ɞɔɎəɧɑ ɠɚɜɘɧ [4, 5]. Ȼɚ ɐɌəəɧɘ ɓɌɜɟɍɑɒəɧɡ 

ɌɎɞɚɜɚɎ, ɝɚɚɍɥɑəɔɑ ɘɑɒɐɟ ɛɚɗɚɝɞɨɪ ɜɞɌ ɔ 

Ɏɑɜɡəɑɣɑɗɪɝɞəɚɕ ɛɌɓɟɡɚɕ ɎɚɓəɔɖɌɑɞ ɛɚɝɗɑ ɟɐɌ-

ɗɑəɔɫ ɓɟɍɌ ɝ ɣɌɝɞɚɞɚɕ ɚɞ 0,31 ɐɚ 4,7% [6]. 

ȻɜɑɐɛɚɝɧɗɖɌɘɔ ɖ ɎɚɓəɔɖəɚɎɑəɔɪ ɛɑɜɠɚ-

ɜɌɢɔɔ ɫɎɗɫɪɞɝɫ:  

1) ɌəɌɞɚɘɔɣɑɝɖɔɑ ɚɝɚɍɑəəɚɝɞɔ Ɏɑɜɡəɑɣɑ-

ɗɪɝɞəɚɕ ɛɌɓɟɡɔ ɔ ɌɗɨɎɑɚɗɫɜəɚɏɚ ɚɞɜɚɝɞɖɌ Ɏɑɜɡ-

əɑɕ ɣɑɗɪɝɞɔ;  

2) əɌɗɔɣɔɑ ɚɐɚəɞɚɏɑəəɚɏɚ ɎɚɝɛɌɗɔɞɑɗɨəɚɏɚ 

ɚɣɌɏɌ;  

3) əɌɜɟɤɑəɔɑ ɞɑɡəɔɖɔ ɟɐɌɗɑəɔɫ ɓɟɍɚɎ ɔ 

ɞɌɖɞɔɖɔ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɏɚ Ɏɑɐɑəɔɫ ɛɌɢɔɑə-

ɞɚɎ [7].  

ȻɑɜɠɚɜɌɞɔɎəɧɕ Ɏɑɜɡəɑɣɑɗɪɝɞəɚɕ ɝɔəɟ-

ɝɔɞ Ɏ ɍɚɗɨɤɔəɝɞɎɑ ɝɗɟɣɌɑɎ ɎɝɞɜɑɣɌɑɞɝɫ ɛɜɔ 

ɟɐɌɗɑəɔɔ ɘɚɗɫɜɚɎ (ɜɑɒɑ - ɛɜɑɘɚɗɫɜɚɎ) Ɏɑɜɡəɑɕ 

ɣɑɗɪɝɞɔ əɌ ɠɚəɑ ɜɌɓɗɔɣəɧɡ ɠɚɜɘ ɔ ɝɞɌɐɔɕ ɛɑ-

ɜɔɚɐɚəɞɔɞɌ [4]. ȰɌəəɌɫ ɛɌɞɚɗɚɏɔɫ ɞɌɖɒɑ ɘɚɒɑɞ 

ɍɧɞɨ ɚɝɗɚɒəɑəɔɑɘ əɑɟɐɌɣəɚ ɛɜɚɎɑɐɑəəɚɕ ɚɛɑ-

ɜɌɢɔɔ ɛɚɐəɫɞɔɫ ɐəɌ Ɏɑɜɡəɑɣɑɗɪɝɞəɚɕ ɛɌɓɟɡɔ 

əɌ ɐɚɔɘɛɗɌəɞɌɢɔɚəəɚɘ ɛɑɜɔɚɐɑ, ɚɝɚɍɑəəɚ ɟ 

ɛɌɢɔɑəɞɚɎ ɝ ɜɑɓɖɚ ɔɝɞɚəɣɑəəɚɕ ɖɚɜɞɔɖɌɗɨəɚɕ 

ɖɚɝɞəɚɕ ɛɗɌɝɞɔəɖɚɕ [8]. 

Ȯɧɐɑɗɫɪɞ əɑɝɖɚɗɨɖɚ ɩɞɌɛɚɎ ɗɑɣɑəɔɫ ɚɐɚə-

ɞɚɏɑəəɚɏɚ Ɏɑɜɡəɑɣɑɗɪɝɞəɚɏɚ ɝɔəɟɝɔɞɌ ɝ ɚɜɚɌə-

ɞɜɌɗɨəɧɘ ɝɚɚɍɥɑəɔɑɘ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɝɜɚɖɚɎ 

ɑɏɚ ɎɚɓəɔɖəɚɎɑəɔɫ. 

Ȼɜɔ ɝɛɚəɞɌəəɚɘ ɎɚɓəɔɖəɚɎɑəɔɔ ȺȬȽ 

(əɌɛɜɔɘɑɜ, ɛɜɔ ɩɖɝɞɜɌɖɢɔɔ ɓɟɍɚɎ) ɔ ɚɞɝɟɞɝɞɎɔɔ 

ɎɧɜɌɒɑəəɚɏɚ ɎɚɝɛɌɗɑəɔɫ ɝɗɔɓɔɝɞɚɕ ɚɍɚɗɚɣɖɔ 

ɛɌɓɟɡɔ Ɏ ɢɑɗɫɡ ɛɜɚɠɔɗɌɖɞɔɖɔ ɜɌɓɎɔɞɔɫ ɝɔəɟɝɔ-

ɞɌ ɚɍɧɣəɚ ɝɚɡɜɌəɫɪɞ ɖɜɚɎɫəɚɕ ɝɏɟɝɞɚɖ Ɏ ɚɍɗɌ-

ɝɞɔ ɗɟəɖɔ ɟɐɌɗɑəəɚɏɚ ɓɟɍɌ. A. Borgonovo (2012) 

ɝɣɔɞɌɑɞ, ɣɞɚ ɝɛɚəɞɌəəɚ Ɏɚɓəɔɖɤɔɑ ɚɜɚɌəɞɜɌɗɨ-

əɧɑ ɝɚɟɝɞɨɫ ɘɑəɑɑ 3 ɘɘ ɍɑɓ ɛɜɔɝɚɑɐɔəɑəɔɫ ɔə-

ɠɑɖɢɔɔ ɔ ɍɑɓ ɩɛɔɞɑɗɔɓɌɢɔɔ ɝɎɔɥɑɎɚɏɚ ɡɚɐɌ 

ɐɚɗɒəɧ ɍɧɞɨ ɟɝɞɜɌəɑəɧ əɑɘɑɐɗɑəəɚ, Ɏ ɖɜɌɕəɑɘ 

ɝɗɟɣɌɑ -  Ɏ ɞɑɣɑəɔɑ 24-48 ɣɌɝɚɎ [9]. Ȼɚ ɐɌəəɧɘ 

S. Visscher ɔ ɝɚɌɎɞ. (2012), Gacic ɔ ɝɚɌɎɞ. (2009), 

ɐɑɠɑɖɞɧ ɐɚ 2-5 ɘɘ ɘɚɏɟɞ ɓɌɖɜɧɎɌɞɨɝɫ ɝɌɘɚɝɞɚ-

ɫɞɑɗɨəɚ [6, 10]. Ȼɜɔ ɝɠɚɜɘɔɜɚɎɌəəɧɡ ɩɛɔɞɑɗɔ-

ɓɔɜɚɎɌəəɧɡ ɚɜɚɌəɞɜɌɗɨəɧɡ ɝɚɟɝɞɨɫ ɍɚɗɑɑ 5 ɘɘ 

ɔ ɐɗɔɞɑɗɨəɚɝɞɨɪ ɝɟɥɑɝɞɎɚɎɌəɔɫ ɍɚɗɑɑ 3 əɑɐɑɗɨ, 

ɛɚ ɘəɑəɔɪ ɐɌəəɧɡ ɌɎɞɚɜɚɎ, ɟɒɑ Ɏɚɓɘɚɒəɚ 

ɛɜɚɎɑɐɑəɔɑ ɛɗɌɝɞɔɖɔ ȺȬȽ. 

ȸəɚɏɔɑ ɔɝɝɗɑɐɚɎɌɞɑɗɔ ɚɞɘɑɣɌɪɞ, ɣɞɚ ɛɜɔ 

ɝɛɚəɞɌəəɚɕ ɛɑɜɠɚɜɌɢɔɔ ɛɌɓɟɡɔ ɝɗɑɐɟɑɞ ɛɜɚɎɚ-

ɐɔɞɨ ɞɌɘɛɚəɌɐɟ əɔɒəɑɕ ɞɜɑɞɔ ɗɟəɖɔ ɓɟɍɌ ɕɚ-

ɐɚɠɚɜɘəɚɕ ɞɟɜɟəɐɚɕ, ɏɑɘɚɝɞɌɞɔɣɑɝɖɚɕ ɏɟɍɖɚɕ 

əɌ 5-7 ɝɟɞɖɔ ɝ ɢɑɗɨɪ ɝɚɡɜɌəɑəɔɫ ɔ ɚɜɏɌəɔɓɌɢɔɔ 

ɝɏɟɝɞɖɌ. ȾɌɖɒɑ ɛɜɑɐɗɌɏɌɪɞ ɠɔɖɝɌɢɔɪ ɐɌəəɧɡ 

ɞɌɘɛɚəɚɎ ɞɚəɖɚɕ ɛɜɚɎɚɗɚɖɚɕ ɝ ɛɚɘɚɥɨɪ əɌɓɟɍ-

əɚɕ  ɌɗɪɘɔəɔɑɎɚɕ ɤɔəɧ, ɓɌɥɔɞəɧɡ ɛɗɌɝɞɔəɚɖ,  
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ɔɓɏɚɞɚɎɗɑəəɧɡ ɔɓ ɞɌəɞɌɗɌ ɔɗɔ ɜɌɓɗɔɣəɧɡ 

ɛɗɌɝɞɘɌɝɝ [11]. 

ȺɛɔɝɌəɚ əɑɝɖɚɗɨɖɚ ɝɗɟɣɌɑɎ ɟɝɛɑɤəɚɏɚ ɓɌ-

ɖɜɧɞɔɫ ȺȬȽ ɝ ɛɚɘɚɥɨɪ ɠɔɍɜɔəɚɎɚɏɚ ɖɗɑɫ, 

ɠɔɍɜɔəɚɎɚɕ ɛɗɑəɖɔ, ɝɞɌɍɔɗɔɓɔɜɚɎɌəəɚɏɚ ɝɏɟɝɞ-

ɖɌ ɖɜɚɎɔ ɔ ɞɖɌəɑɎɚɏɚ ɖɗɑɫ ɏɔɝɞɚɖɜɔɗ [6]. 

Ȼɜɔ əɌɗɔɣɔɔ ɝɞɚɕɖɚɏɚ ɝɠɚɜɘɔɜɚɎɌəəɚɏɚ 

ȺȬȽ ɚɞɘɑɣɌɪɞ ɐɗɔɞɑɗɨəɚɑ ɎɚɝɛɌɗɑəɔɑ ɝɗɔɓɔ-

ɝɞɚɕ ɚɍɚɗɚɣɖɔ Ɏɑɜɡəɑɣɑɗɪɝɞəɚɕ ɛɌɓɟɡɔ, ɛɚɜɌ-

ɒɑəɔɑ ɖɚɝɞɔ ɌɗɨɎɑɚɗɫɜəɚɏɚ ɚɞɜɚɝɞɖɌ ɝ ɛɜɔɓəɌ-

ɖɌɘɔ ɛɜɚɐɟɖɞɔɎəɚɏɚ ɎɚɝɛɌɗɑəɔɫ (əɌɗɔɣɔɑ ɏɜɌ-

əɟɗɫɢɔɕ, ɖɔɝɞ, ɚɝɞɑɚɛɚɜɚɓɌ), ɎɝɗɑɐɝɞɎɔɑ ɣɑɏɚ 

ɛɑɜɠɚɜɌɞɔɎəɧɕ Ɏɑɜɡəɑɣɑɗɪɝɞəɚɕ ɝɔəɟɝɔɞ ɛɜɔ-

əɫɞɚ ɝɣɔɞɌɞɨ ɛɑɜɎɔɣəɚ-ɡɜɚəɔɣɑɝɖɔɘ ɓɌɍɚɗɑɎɌ-

əɔɑɘ [12]. 

ȾɜɌɐɔɢɔɚəəɚ ɛɜɔ ȻȮȽ, ɖɌɖ ɔ ɛɜɔ ɜɔəɚ-

ɏɑəəɚɘ Ɏɑɜɡəɑɣɑɗɪɝɞəɚɘ ɝɔəɟɝɔɞɑ, ɍɚɗɨəɚɘɟ 

ɛɜɚɔɓɎɚɐɔɞɝɫ ɜɌɐɔɖɌɗɨəɌɫ ɚɛɑɜɌɢɔɫ əɌ Ɏɑɜɡ-

əɑɣɑɗɪɝɞəɚɕ ɛɌɓɟɡɑ ɝ ɐɚɝɞɟɛɚɘ ɖ ɜɑɤɑɞɣɌɞɚɘɟ 

ɗɌɍɔɜɔəɞɟ, əɌɗɚɒɑəɔɑɘ əɌɓɚɌəɞɜɌɗɨəɚɏɚ ɝɚ-

ɟɝɞɨɫ ɔ ɛɗɌɝɞɔɖɚɕ ɚɜɚɌəɞɜɌɗɨəɚɏɚ ɝɚɟɝɞɨɫ ɝɗɔ-

ɓɔɝɞɚ-əɌɐɖɚɝɞəɔɣəɧɘ ɗɚɝɖɟɞɚɘ [13]. 

Ƚɗɑɐɟɑɞ ɛɚɘəɔɞɨ, ɣɞɚ ɛɚɝɗɑ ɜɌɐɔɖɌɗɨəɚɕ 

ɚɛɑɜɌɢɔɔ əɌ Ɏɑɜɡəɑɣɑɗɪɝɞəɚɕ ɛɌɓɟɡɑ Ɏɚɓɘɚɒ-

əɧ ɜɑɢɔɐɔɎɧ, ɚɍɜɌɓɚɎɌəɔɑ ɜɟɍɢɚɎɚɕ ɞɖɌəɔ, 

ɝɖɗɑɜɚɞɔɣɑɝɖɚɑ ɔɓɘɑəɑəɔɑ ɝɞɑəɚɖ ɛɌɓɟɡɔ, ɖɚɗ-

ɗɌɛɝ ɝɔəɟɝɌ, ɚɍɜɌɓɚɎɌəɔɑ ɛɚɝɞɚɛɑɜɌɢɔɚəəɧɡ 

ɖɔɝɞ Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ, çɍɚɗɑɓəɨ ɚɛɑɜɔɜɚɎɌəəɚɕ 

ɛɌɓɟɡɔè [14]. 

Ȯ ɛɚɝɗɑɐəɔɑ ɏɚɐɧ ɛɜɚɍɗɑɘɌ ɗɑɣɑəɔɫ ɛɌɢɔ-

ɑəɞɚɎ ɝ ɡɜɚəɔɣɑɝɖɔɘ ɛɑɜɠɚɜɌɞɔɎəɧɘ Ɏɑɜɡəɑ-

ɣɑɗɪɝɞəɧɘ ɝɔəɟɝɔɞɚɘ Ɏɝɑ ɣɌɥɑ ɞɜɑɍɟɑɞ ɘɑɒ-

ɐɔɝɢɔɛɗɔəɌɜəɚɏɚ ɛɚɐɡɚɐɌ ɐɗɫ ɚɖɌɓɌəɔɫ ɖɎɌɗɔ-

ɠɔɢɔɜɚɎɌəəɚɕ ɘɑɐɔɢɔəɝɖɚɕ ɛɚɘɚɥɔ. ɃɌɥɑ 

Ɏɝɑɏɚ ɍɚɗɨəɧɑ ɚɍɜɌɥɌɪɞɝɫ ɝ ɐɌəəɚɕ ɛɜɚɍɗɑɘɚɕ 

ɖ ɚɞɚɜɔəɚɗɌɜɔəɏɚɗɚɏɟ, ɝɞɚɘɌɞɚɗɚɏɟ ɔ ɣɑɗɪɝɞəɚ-

ɗɔɢɑɎɚɘɟ ɡɔɜɟɜɏɟ, ɛɜɔɣɑɘ, ɛɚɐɡɚɐɧ ɖ ɗɑɣɑəɔɪ 

ɐɌəəɚɕ ɛɌɞɚɗɚɏɔɔ ɟ ɝɛɑɢɔɌɗɔɝɞɚɎ ɜɌɓɗɔɣɌɪɞɝɫ 

ɎɑɝɨɘɌ ɝɔɗɨəɚ. ȺɝəɚɎəɚɕ ɓɌɐɌɣɑɕ ɡɔɜɟɜɏɔɣɑ-

ɝɖɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ ɛɜɔ ɖɚɘɛɗɑɖɝəɚɘ ɗɑɣɑəɔɔ 

ɐɌəəɚɏɚ ɓɌɍɚɗɑɎɌəɔɫ ɫɎɗɫɑɞɝɫ ɗɔɖɎɔɐɌɢɔɫ Ɏɚɝ-

ɛɌɗɔɞɑɗɨəɚɏɚ ɚɣɌɏɌ Ɏ ɛɌɓɟɡɑ, ɟɝɞɜɌəɑəɔɑ ɚɜɚɌə-

ɞɜɌɗɨəɚɏɚ ɝɚɚɍɥɑəɔɫ ɔ ɠɚɜɘɔɜɚɎɌəɔɑ ɟɝɗɚɎɔɕ 

ɐɗɫ ɎɚɝɝɞɌəɚɎɗɑəɔɫ ɌɗɨɎɑɚɗɫɜəɚɕ ɖɚɝɞɔ ɐɗɫ ɛɚ-

ɝɗɑɐɟɪɥɑɕ ɐɑəɞɌɗɨəɚɕ ɔɘɛɗɌəɞɌɢɔɔ ɔ ɜɌɢɔɚ-

əɌɗɨəɚɏɚ ɓɟɍɚɛɜɚɞɑɓɔɜɚɎɌəɔɫ [15,16 ]. 

ȮɧɎɚɐɧ. 

ȸɧ ɝɣɔɞɌɑɘ, ɣɞɚ ɛɜɔ ɡɔɜɟɜɏɔɣɑɝɖɚɘ ɗɑɣɑ-

əɔɔ ɛɌɢɔɑəɞɚɎ ɝ ɡɜɚəɔɣɑɝɖɔɘ ɏɌɕɘɚɜɔɞɚɘ, 

ɚɜɚɌəɞɜɌɗɨəɧɘ ɝɚɟɝɞɨɑɘ ɛɜɚɎɑɐɑəɔɑ ɚɛɑɜɌɢɔɔ 

ɏɌɕɘɚɜɚɞɚɘɔɔ, ɟɝɞɜɌəɑəɔɑ ɚɜɚɌəɞɜɌɗɨəɚɏɚ ɝɚ-

ɟɝɞɨɫ ɛɗɌɝɞɔɖɚɕ ɘɑɝɞəɧɘɔ ɞɖɌəɫɘɔ ɝ ɔɝɛɚɗɨɓɚ-

 

ȼɔɝ. 5 (Fig. 5) 

 

ȼɔɝ. 6 (Fig. 6) 

ȼɔɝ. 5.    ȺɜɞɚɛɌəɞɚɘɚɏɜɌɘɘɌ. 

ȻɌɢɔɑəɞɖɌ Ƚ., ɣɑɜɑɓ 1 ɘɑɝɫɢ ɛɚɝɗɑ ɚɛɑɜɌɞɔɎəɚɏɚ ɗɑ-

ɣɑəɔɫ. Ⱥɛɜɑɐɑɗɫɑɞɝɫ ɚɍɜɌɓɚɎɌəɔɑ ɖɚɝɞəɧɡ ɍɌɗɚɖ.   

Fig. 5.   Orthopantomogram . 

Patinet C., 1 month after surgical treatment. There is a 

formation of bone trabecula.  

ȼɔɝ. 6.  ȺɜɞɚɛɌəɞɚɘɚɏɜɌɘɘɌ. 

ȻɌɢɔɑəɞɖɌ Ƚ., ɣɑɜɑɓ 3 ɘɑɝɫɢɌ ɛɚɝɗɑ ɚɛɑɜɌɞɔɎəɚɏɚ 

ɗɑɣɑəɔɫ. Ⱥɛɜɑɐɑɗɫɪɞɝɫ ɎɧɜɌɒɑəəɧɑ ɜɑəɞɏɑəɚɗɚɏɔɣɑ-

ɝɖɔɑ ɛɜɔɓəɌɖɔ ɖɚɝɞəɚɕ ɜɑɏɑəɑɜɌɢɔɔ. 

Fig. 6.   Orthopantomogram.  

Patinet C., 3 months after surgical treatment. There is a 

marked x -ray sighs of bone regeneration.  

 

ȼɔɝ. 3 (Fig. 3) 

ȼɔɝ. 7.   ȺɜɞɚɛɌəɞɚɘɚɏɜɌɘɘɌ. 

ȻɌɢɔɑəɞɖɌ Ƚ., ɣɑɜɑɓ 6 ɘɑɝɫɢɑɎ ɛɚɝɗɑ ɚɛɑɜɌɢɔɔ. Ȼɚɗ-

əɚɑ ɎɚɝɝɞɌəɚɎɗɑəɔɑ ɚɍɦɑɘɌ ɖɚɝɞəɚɕ ɞɖɌəɔ. 

Fig. 7.    Orthopantomogram . 

Patinet C., 6 months after surgical treatment. Total r e-

generation of bone volume.   
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ɎɌəɔɑɘ ɘɑɘɍɜɌə, ɛɗɚɘɍ-ɒɏɟɞɚɎ ɔ ɤɌɜɔɖɚɎ ɘɌ-

ɞɑɜɔɌɗɌ çȶɚɗɗɚɝɞè ɫɎɗɫɑɞɝɫ ɘɑɞɚɐɚɘ ɎɧɍɚɜɌ. 

Ȱɗɫ ɛɚɗɟɣɑəɔɫ ɍɚɗɑɑ ɐɚɝɞɚɎɑɜəɧɡ ɔ ɝɞɌɞɔɝɞɔɣɑ-

ɝɖɔ ɓəɌɣɔɘɧɡ ɜɑɓɟɗɨɞɌɞɚɎ ɛɗɌəɔɜɟɑɞɝɫ ɛɜɚ-

ɐɚɗɒɔɞɨ ɔɝɝɗɑɐɚɎɌəɔɑ, ɟɎɑɗɔɣɔɞɨ ɑɏɚ ɝɜɚɖɔ ɔ 

ɣɔɝɗɚ ɛɌɢɔɑəɞɚɎ. 

ȴɝɞɚɣəɔɖ ɠɔəɌəɝɔɜɚɎɌəɔɫ ɔ ɖɚəɠɗɔɖɞ 

ɔəɞɑɜɑɝɚɎ. 

ȬɎɞɚɜɧ ɐɌəəɚɕ ɝɞɌɞɨɔ ɛɚɐɞɎɑɜɐɔɗɔ ɚɞɝɟɞ-

ɝɞɎɔɑ ɠɔəɌəɝɚɎɚɕ ɛɚɐɐɑɜɒɖɔ ɔɝɝɗɑɐɚɎɌəɔɫ ɔ 

ɖɚəɠɗɔɖɞɌ ɔəɞɑɜɑɝɚɎ, ɚ ɖɚɞɚɜɧɡ əɑɚɍɡɚɐɔɘɚ 

ɝɚ-ɚɍɥɔɞɨ.
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ȻȬȼȬȸȱȾȼȬȸ ɅȴȾȺȮȴȰȹȺȯȺ ɁȼɋɅȬ 
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ɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. ȴɓɟɣɔɞɨ ɎɚɓɜɌɝɞəɟɪ ɐɔəɌɘɔɖɟ ɝɞɜɚɑəɔɫ ɥɔɞɚɎɔɐəɚɏɚ 

ɡɜɫɥɌ (ɅɁ) əɌ ɜɑəɞɏɑəɚɏɜɌɘɘɌɡ ɐɗɫ ɚɢɑəɖɔ Ɏɚɓɘɚɒəɚɝɞɔ ɔɝɛɚɗɨɓɚɎɌəɔɫ ɛɚ-

ɗɟɣɑəəɧɡ ɐɌəəɧɡ ɛɜɔ ɝɟɐɑɍəɚ-ɘɑɐɔɢɔəɝɖɚɕ ɔɐɑəɞɔɠɔɖɌɢɔɔ ɗɔɣəɚɝɞɔ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. ȴɝɝɗɑɐɚɎɌəɧ 90 ɜɑəɞɏɑəɚɏɜɌɘɘ ɥɔɞɚɎɔɐəɚɏɚ ɡɜɫɥɌ, 

əɌ ɖɚɞɚɜɧɡ ɝ ɛɚɘɚɥɨɪ ɛɜɚɏɜɌɘɘɧ ɏɜɌɠɔɣɑɝɖɚɏɚ ɌəɌɗɔɓɌ ɔɓɚɍɜɌɒɑəɔɕ ɍɧɗɔ ɚɛɜɑɐɑɗɑ-

əɧ ɛɗɚɥɌɐɨ ɥɔɞɚɎɔɐəɚɏɚ ɡɜɫɥɌ, ɛɗɚɥɌɐɨ ɖɚɝɞəɚɕ ɔ ɡɜɫɥɑɎɚɕ ɞɖɌəɔ.  

ȼɑɓɟɗɨɞɌɞɧ. Ȼɚɝɗɑ ɝɞɌɞɔɝɞɔɣɑɝɖɚɕ ɚɍɜɌɍɚɞɖɔ ɛɚɗɟɣɑəəɧɡ ɐɌəəɧɡ əɌɕɐɑəɌ ɝɔɗɨəɌɫ 

ɛɜɫɘɌɫ ɝɎɫɓɨ ɘɑɒɐɟ ɝɞɑɛɑəɨɪ ɚɖɚɝɞɑəɑəɔɫ ɥɔɞɚɎɔɐəɚɏɚ ɡɜɫɥɌ ɔ ɎɚɓɜɌɝɞɚɘ ɣɑɗɚɎɑɖɌ 

(r= 0,8), ɣɞɚ Ɏ ɐɌɗɨəɑɕɤɑɘ ɛɚɓɎɚɗɔɗɚ ɎɧɎɑɝɞɔ ɟɜɌɎəɑəɔɑ ɗɔəɑɕəɚɕ ɜɑɏɜɑɝɝɔɔ ɐɗɫ ɚɛɜɑ-

ɐɑɗɑəɔɫ ɎɚɓɜɌɝɞɌ. ȽɜɑɐəɑɖɎɌɐɜɌɞɔɣəɌɫ ɎɑɗɔɣɔəɌ ɚɤɔɍɖɔ ɛɜɚɏəɚɓɔɜɚɎɌəɔɫ ɝɚɝɞɌɎɔɗɌ 

8,4 ɏɚɐɌ. 

ȮɧɎɚɐɧ. Ȼɚɗɟɣɑəəɧɑ ɜɑɓɟɗɨɞɌɞɧ ɘɚɏɟɞ ɍɧɞɨ ɛɜɔɘɑəɑəɧ əɌ ɛɜɌɖɞɔɖɑ ɖɌɖ ɐɚ-

ɛɚɗəɔɞɑɗɨəɧɕ ɖɜɔɞɑɜɔɕ ɚɛɜɑɐɑɗɑəɔɫ ɍɔɚɗɚɏɔɣɑɝɖɚɏɚ ɎɚɓɜɌɝɞɌ ɣɑɗɚɎɑɖɌ ɛɜɔ ɝɟɐɑɍəɚ-

ɘɑɐɔɢɔəɝɖɚɕ ɔɐɑəɞɔɠɔɖɌɢɔɔ ɗɔɣəɚɝɞɔ.  

 

ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɔɐɑəɞɔɠɔɖɌɢɔɫ ɗɔɣəɚɝɞɔ, ɚɛɜɑɐɑɗɑəɔɑ ɎɚɓɜɌɝɞɌ, ɥɔɞɚɎɔɐəɧɕ 

ɡɜɫɥ, ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɕ ɘɑɞɚɐ. 
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AGE DETERMINE BY THE AGE OF THE THYROID CARTILAGE BY THE  

RADIOLOGICAL METHOD IN FORENSIC MEDICINE 

 

Pigolkin Yu.I., Poletaeva ȸ.P., Zolotenkova G.V. 
 

urpose.  The aim of this article is radiological examination of age cha nge of thyroid 

cartilage (TC).  

Materials and methods.  90 radiographs of TC were observed in this study. The 

degree, distribution and frequency of ossification of thyroid cartilage were investigated in 

each radiograph by the software of graphical analysis o f data.  

Results.  Radiographically detectable thyroid ossification increased with age. There 

was a positive correlation between degree of osseous tissue and age (correlation coefficient 

=0.8) and standard error was 8.4 year.  

Conclusions.  The thyroid cartil age has age -related changes in its structure. This 

method for detecting of age can be used in personal identification with more accurate met h-

ods in forensic medicine.  

 

Keywords: personal identification, age determinɑ, thyroid cartilage, forensic radiology. 
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ɘɑɐɔɢɔəɑ ɔɓɟɣɑəɔɑ ɖɚɝɞəɚɕ ɝɔɝɞɑɘɧ 

ɘɑɞɚɐɌɘɔ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɛɚɫɎɔ-

ɗɚɝɨ Ɏ əɌɣɌɗɑ ɛɜɚɤɗɚɏɚ ɎɑɖɌ ɔ ɛɜɚ-

ɐɚɗɒɌɑɞɝɫ ɐɚ əɌɝɞɚɫɥɑɏɚ Ɏɜɑɘɑəɔ, Ɏ 

ɞɚɘ ɣɔɝɗɑ ɔ Ɏ ɝɟɐɑɍəɚ-ɘɑɐɔɢɔəɝɖɚɕ ɩɖɝɛɑɜɞɔɓɑ 

[1, 2]. ȰɌəəɧɑ ɘɑɞɚɐɧ ɛɚɓɎɚɗɫɪɞ ɎɧɫɎɔɞɨ ɡɌ-

ɜɌɖɞɑɜ ɛɚɎɜɑɒɐɑəɔɫ ɖɚɝɞɑɕ, ɟɝɞɌəɚɎɔɞɨ ɘɑɡɌ-

əɔɓɘ ɔ ɐɌɎəɚɝɞɨ ɛɚɗɟɣɑəɔɫ ɞɜɌɎɘɧ. Ȼɜɔɒɔɓ-

əɑəəɧɑ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɑ (ɚɐɚəɞɚɗɚɏɔɣɑɝɖɔɑ, 

ȶȾ ɔ ȸȼȾ) ɐɌəəɧɑ ɔɝɛɚɗɨɓɟɪɞɝɫ ɐɗɫ ɔəɐɔɎɔɐɟ-

Ɍɗɨəɚɏɚ ɚɞɚɒɐɑɝɞɎɗɑəɔɫ ɗɔɣəɚɝɞɔ ɝ ɛɚɘɚɥɨɪ 

ɝɜɌɎəɑəɔɫ ɝɚ ɝəɔɘɖɌɘɔ, ɛɚɗɟɣɑəəɧɘɔ Ɏ ɡɚɐɑ 

ɝɟɐɑɍəɚ-ɘɑɐɔɢɔəɝɖɚɕ ɩɖɝɛɑɜɞɔɓɧ. ȴɓɎɑɝɞəɚ, 

ɣɞɚ ɖɚɝɞɔ ɚɞɜɌɒɌɪɞ ɚɍɥɔɑ ɛɜɚɢɑɝɝɧ ɜɌɓɎɔɞɔɫ 

ɚɜɏɌəɔɓɘɌ ɔ ɫɎɗɫɪɞɝɫ əɌɔɍɚɗɑɑ ɔəɠɚɜɘɌɞɔɎ-

əɧɘ ɛɚɖɌɓɌɞɑɗɑɘ ɍɔɚɗɚɏɔɣɑɝɖɚɏɚ ɎɚɓɜɌɝɞɌ ɣɑ-

ɗɚɎɑɖɌ [3]. ȹɑɟɖɗɚəəɧɕ ɜɚɝɞ ɖɚɗɔɣɑɝɞɎɌ 

əɑɝɣɌɝɞəɧɡ ɝɗɟɣɌɑɎ, ɛɜɔɜɚɐəɧɡ, ɞɑɡəɚɏɑəəɧɡ 

ɖɌɞɌɝɞɜɚɠ ɔ ɞɑɜɜɚɜɔɝɞɔɣɑɝɖɔɡ ɌɖɞɚɎ ɝɚɛɜɚ-

ɎɚɒɐɌɑɞɝɫ ɘɌɝɝɚɎɚɕ ɏɔɍɑɗɨɪ ɗɪɐɑɕ. ȻɚɎɜɑɒɐɑ-

əɔɫ ɔ ɜɌɝɣɗɑəɑəɔɫ ɞɜɟɛɚɎ ɓɌ ɝɣɑɞ ɎɚɓɐɑɕɝɞɎɔɫ 

ɠɔɓɔɣɑɝɖɔɡ ɠɌɖɞɚɜɚɎ, Ɏɗɔɫəɔɑ ɛɚɓɐəɔɡ ɞɜɟɛ-

əɧɡ ɔɓɘɑəɑəɔɕ ɔ ɐɜɟɏɔɑ ɠɌɖɞɚɜɧ ɓəɌɣɔɞɑɗɨəɚ 

ɚɝɗɚɒəɫɪɞ ɛɜɚɢɑɝɝ ɔɐɑəɞɔɠɔɖɌɢɔɔ ɗɔɣəɚɝɞɔ. 

Ȯ ɩɞɔɡ ɟɝɗɚɎɔɫɡ ɛɜɔ ɔɐɑəɞɔɠɔɖɌɢɔɔ ɗɔɣəɚɝɞɔ 

ɟɎɑɗɔɣɔɎɌɑɞɝɫ ɓəɌɣɑəɔɑ ɚɍɥɔɡ ɛɜɔɓəɌɖɚɎ ɗɔɣ-

əɚɝɞɔ, ɞɚ ɑɝɞɨ ɛɜɔəɌɐɗɑɒəɚɝɞɔ ɔɐɑəɞɔɠɔɢɔɜɟ-

ɑɘɚɏɚ ɖ ɚɛɜɑɐɑɗɑəəɚɕ ɏɜɟɛɛɑ ɗɪɐɑɕ ɛɚ ɜɌɝɚɎɚ-

ɘɟ ɛɜɔɓəɌɖɟ, ɛɚɗɟ, ɜɚɝɞɟ ɔ ɞ.ɐ. [4]. Ȼɚ ɘəɑəɔɪ 

ɘəɚɏɔɡ ɌɎɞɚɜɚɎ ɚɐəɔɘ ɔɓ əɌɔɍɚɗɑɑ ɎɌɒəɧɡ ɚɍ-

ɥɔɡ ɛɜɔɓəɌɖɚɎ ɫɎɗɫɑɞɝɫ ɎɚɓɜɌɝɞ. Ȯ əɌɝɞɚɫɥɑɑ 

Ɏɜɑɘɫ əɌɖɚɛɗɑəɧ ɘəɚɏɚɣɔɝɗɑəəɧɑ ɜɑəɞɏɑəɚɗɚ-

ɏɔɣɑɝɖɔɑ ɐɌəəɧɑ ɛɚ ɎɚɓɜɌɝɞəɧɘ ɔɓɘɑəɑəɔɫɘ 

ɜɌɓɗɔɣəɧɡ ɖɚɝɞɑɕ ɝɖɑɗɑɞɌ ɣɑɗɚɎɑɖɌ, əɌɛɜɔɘɑɜ, 

ɛɚ ɖɔɝɞɔ, ɏɜɟɐɔəɑ, ɍɑɐɜɑəəɚɕ ɖɚɝɞɔ, ɖɚɝɞɫɘ ɞɌ-

ɓɌ ɔ ɐɜɟɏɔɑ [3, 5, 6]. Ȯ ɝɚɎɜɑɘɑəəɚɕ ɗɔɞɑɜɌɞɟɜɑ 

ɐɚ əɌɝɞɚɫɥɑɏɚ Ɏɜɑɘɑəɔ ɛɜɌɖɞɔɣɑɝɖɔ ɚɞɝɟɞ-

ɝɞɎɟɪɞ ɐɌəəɧɑ ɚ ɎɚɓɜɌɝɞəɧɡ ɔɓɘɑəɑəɔɫɡ ɥɔɞɚ-

Ɏɔɐəɚɏɚ ɡɜɫɥɌ (ɅɁ). Ȯ ɝɎɫɓɔ ɝ ɞɑɘ, ɣɞɚ ɞɚɗɨɖɚ 

ɛɚɗəɚɑ ɖɌɜɞɔɜɚɎɌəɔɑ ɜɌɓɗɔɣəɧɡ ɖɚɝɞəɧɡ 

ɝɞɜɟɖɞɟɜ ɛɚɓɎɚɗɫɑɞ ɝ ɘɌɖɝɔɘɌɗɨəɚɕ ɞɚɣəɚɝɞɨɪ 

ɚɛɜɑɐɑɗɔɞɨ ɎɚɓɜɌɝɞ əɑɔɓɎɑɝɞəɚɏɚ ɣɑɗɚɎɑɖɌ, ɔɓɟ-

ɣɑəɔɑ ɎɚɓɜɌɝɞəɧɡ ɔɓɘɑəɑəɔɕ ɥɔɞɚɎɔɐəɚɏɚ 

ɡɜɫɥɌ ɛɜɑɐɝɞɌɎɗɫɑɞɝɫ ɛɑɜɝɛɑɖɞɔɎəɚɕ ɓɌɐɌɣɑɕ.  

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɢɑɗɨɪ əɌɝɞɚɫɥɑɕ ɜɌɍɚɞɧ 

ɫɎɔɗɚɝɨ ɔɓɟɣɑəɔɑ ɝ ɛɚɘɚɥɨɪ ɜɑəɞɏɑəɚɗɚɏɔɣɑ-

ɝɖɚɏɚ ɘɑɞɚɐɌ ɎɚɓɜɌɝɞəɧɡ ɛɜɑɚɍɜɌɓɚɎɌəɔɕ ɥɔ-

ɞɚɎɔɐəɚɏɚ ɡɜɫɥɌ, ɎɧɫɎɗɑəɔɑ əɌɔɍɚɗɑɑ ɓɌɎɔɝɔ-

ɘɚɏɚ ɚɞ ɎɚɓɜɌɝɞɌ ɛɌɜɌɘɑɞɜɌ ɔ ɜɌɓɜɌɍɚɞɖɌ ɐɔɌ-

ɏəɚɝɞɔɣɑɝɖɚɕ ɘɚɐɑɗɔ ɍɔɚɗɚɏɔɣɑɝɖɚɏɚ ɎɚɓɜɌɝɞɌ 

ɣɑɗɚɎɑɖɌ.  

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. 

Ȯ ɍɪɜɚ Ƚȸɉ Ȱȳ ɏ. ȸɚɝɖɎɧ ɍɧɗɚ ɚɞɚɍɜɌəɚ 

90 ɜɑəɞɏɑəɚɏɜɌɘɘ ɥɔɞɚɎɔɐəɚɏɚ ɡɜɫɥɌ ɚɞ ɘɟɒ-

ɣɔə ɝ ɔɓɎɑɝɞəɧɘ ɎɚɓɜɌɝɞɚɘ ɍɑɓ ɝɔɗɨəɚɏɚ ɛɚ-

Ɏɜɑɒɐɑəɔɫ ɛɗɌɝɞɔəɚɖ ɡɜɫɥɌ. ȼɑəɞɏɑəɚɗɚɏɔɣɑ-

ɝɖɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ Ɏɧɛɚɗəɑəɚ Ɏ ɛɜɫɘɚɕ ɛɜɚɑɖ-

ɢɔɔ, ɛɜɔ ɛɚɘɚɥɔ ɜɑəɞɏɑəɚɎɝɖɚɏɚ ɌɛɛɌɜɌɞɌ SRI, 

ɘɚɐɑɗɨ SR-130 SDU ɛɜɔ ɝɗɑɐɟɪɥɔɡ ɛɌɜɌɘɑɞ-

ɜɌɡ: KVP-40, MAS -0,7 TIME -0,05, L -86 cm, ɝ 

ɓɌɛɔɝɨɪ ɜɑɓɟɗɨɞɌɞɚɎ Ɏ ɏɜɌɠɔɣɑɝɖɔɑ ɠɌɕɗɧ 

ɠɚɜɘɌɞɌ DICOM ɝ ɛɚɝɗɑɐɟɪɥɑɕ ɖɚəɎɑɜɞɌɢɔɑɕ Ɏ 

jpg ɠɚɜɘɌɞ. Ȱɗɫ ɐɔɠɠɑɜɑəɢɔɜɚɎɌəəɚɏɚ ɔɝɝɗɑ-

ɐɚɎɌəɔɫ ɎɚɓɜɌɝɞəɧɡ ɔɓɘɑəɑəɔɕ ɡɜɫɥɑɎɚɕ ɞɖɌ-

əɔ Ɏɑɝɨ ɔɝɝɗɑɐɚɎɌəəɧɕ ɘɌɞɑɜɔɌɗ ɍɧɗ ɜɌɝɛɜɑɐɑ-

ɗɑə ɛɚ ɏɜɟɛɛɌɘ, ɑɏɚ ɡɌɜɌɖɞɑɜɔɝɞɔɖɌ ɛɜɑɐɝɞɌɎ-

ɗɑəɌ Ɏ ɞɌɍɗɔɢɑ ʈ1. Ƚɜɑɐəɔɕ ɎɚɓɜɌɝɞ ɝɚɝɞɌɎɔɗ 

41 ɏɚɐ.  

Ȼɚɗɟɣɑəəɚɑ ɏɜɌɠɔɣɑɝɖɚɑ ɔɓɚɍɜɌɒɑəɔɑ 

ɜɑəɞɏɑəɚɏɜɌɘɘɧ ɥɔɞɚɎɔɐəɚɏɚ ɡɜɫɥɌ ɔɝɝɗɑɐɚ-

ɎɌɗɚɝɨ ɝ ɛɚɘɚɥɨɪ ɛɜɚɏɜɌɘɘɧ ɏɜɌɠɔɣɑɝɖɚɏɚ 

ɌəɌɗɔɓɌ ɔɓɚɍɜɌɒɑəɔɕ (Adobe Phothoshop CS6). 

Ȭɗɏɚɜɔɞɘ ɔɝɝɗɑɐɚɎɌəɔɫ ɎɖɗɪɣɌɗ ɝɗɑɐɟɪɥɔɑ 

ɩɞɌɛɧ: ɚɛɜɑɐɑɗɑəɔɑ əɌ ɜɑəɞɏɑəɚɏɜɌɘɘɑ ɚɍɥɑɕ 

ɛɗɚɥɌɐɔ ɥɔɞɚɎɔɐəɚɏɚ ɡɜɫɥɌ (ɜɔɝ. 1), Ɏɧɣɔɝɗɑ-

əɔɑ ɛɗɚɥɌɐɔ ɖɚɝɞəɚɕ ɔ ɡɜɫɥɑɎɚɕ ɞɖɌəɔ Ɏ ɛɜɚ-

ɢɑəɞɌɡ ɔ ɔɡ ɝɚɚɞəɚɤɑəɔɑ ɚɞəɚɝɔɞɑɗɨəɚ ɐɜɟɏ 

ɐɜɟɏɌ. 

Ȼɜɔ ɩɞɚɘ ɚɍɜɌɥɌɗɚɝɨ ɎəɔɘɌəɔɑ əɌ ɜɌɝɛɚ-

ɗɚɒɑəɔɑ ɖɚɝɞəɚɕ ɞɖɌəɔ Ɏ ɔɝɝɗɑɐɟɑɘɚɘ ɚɍɜɌɓɢɑ. 

Ȼɚɗɟɣɑəəɧɑ ɐɌəəɧɑ ɚɍɚɍɥɌɗɔɝɨ, Ɏəɚɝɔɗɔɝɨ Ɏ 

ɍɌɓɟ ɐɌəəɧɡ Microsoft Excel. ȽɞɌɞɔɝɞɔɣɑɝɖɌɫ 

ɚɍɜɌɍɚɞɖɌ ɛɜɚɎɑɐɑəɌ ɝ ɛɚɘɚɥɨɪ ɝɞɌɞɔɝɞɔɣɑ-

ɝɖɚɕ ɛɜɚɏɜɌɘɘɧ IBM SPSS Statistics 21.  

ȼɑɓɟɗɨɞɌɞɧ. 

ɅɔɞɚɎɔɐəɧɕ ɡɜɫɥ ɝɚɝɞɚɔɞ ɔɓ ɛɜɌɎɚɕ ɔ 

ɗɑɎɚɕ ɛɗɌɝɞɔəɚɖ ɣɑɞɧɜɑɡɟɏɚɗɨəɚɕ ɠɚɜɘɧ, ɝɚ-

ɑɐɔəɑəəɧɡ ɘɑɒɐɟ ɝɚɍɚɕ ɛɚɐ ɜɌɓɗɔɣəɧɘ ɟɏɗɚɘ. 

ȶɌɒɐɌɫ ɛɗɌɝɞɔəɖɌ ɔɘɑɑɞ Ɏɑɜɡəɔɕ, əɔɒəɔɕ, ɛɑ-

ɜɑɐəɔɕ ɔ ɓɌɐəɔɕ ɖɜɌɫ. Ȼɑɜɑɐəɔɑ ɖɜɌɫ ɛɗɌɝɞɔ-

əɚɖ ɝɚɑɐɔəɫɪɞɝɫ ɔ ɚɍɜɌɓɟɪɞ ɗɔəɔɪ ɝɘɧɖɌəɔɫ, 

ɚɝɞɌɎɗɫɫ ɟ Ɏɑɜɡəɑɏɚ ɖɜɌɫ Ɏɑɜɡəɪɪ ɥɔɞɚɎɔɐəɟɪ 

Ɏɧɜɑɓɖɟ. Ⱥɞ ɓɌɐəɔɡ ɖɜɌɑɎ ɛɗɌɝɞɔəɚɖ ɚɞɡɚɐɫɞ 

ɐɎɑ ɛɌɜɧ ɜɚɏɚɎ: ɐɗɔəəɧɑ Ɏɑɜɡəɔɑ ɜɚɒɖɔ ɔ ɍɚ-

ɗɑɑ ɞɚɗɝɞɧɑ ɔ ɖɚɜɚɞɖɔɑ əɔɒəɔɑ ɜɚɒɖɔ [7]. Ȯ 

ɎɚɓɜɌɝɞɑ ɐɚ 18 ɗɑɞ ɥɔɞɚɎɔɐəɧɕ ɡɜɫɥ əɌ ɜɑəɞ-

ɏɑəɚɏɜɌɘɘɑ ɛɜɑɐɝɞɌɎɗɑə ɞɚɗɨɖɚ ɡɜɫɥɑɎɚɕ ɞɖɌ-

əɨɪ Ɏɚ Ɏɝɑɡ ɔɝɝɗɑɐɟɑɘɧɡ ɝɗɟɣɌɫɡ (ɜɔɝ. 2). Ȼɚɝɗɑ 

19 ɗɑɞ ɛɚɫɎɗɫɪɞɝɫ ɛɑɜɎɧɑ ɚɣɌɏɔ ɖɚɝɞəɚɕ ɞɖɌəɔ, 

ɜɌɝɛɚɗɚɒɑəəɧɑ Ɏ  əɔɒəɑ - ɓɌɐəɑɘ ɟɏɗɟ ɔ Ɏ əɔɒ- 

Ȯ 
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ȾɌɍɗɔɢɌ ʈ1.    ȼɌɝɛɜɑɐɑɗɑəɔɑ ɘɌɞɑɜɔɌɗɌ ɔɝɝɗɑɐɚɎɌəɔɫ ɛɚ ɎɚɓɜɌɝɞɟ, n=90. 

ɺʦʟʨʘʩʪʥʘʷ ʛʨʫʧʧʘ ʏʠʩʣʦ ʥʘʙʣʶʜʝʥʠʡ, ʘʙʩ. ʇʨʦʮʝʥʪ ʥʘʙʣʶʜʝʥʠʡ, % 

1. ɼʝʪʩʢʠʡ, ʶʥʦʰʝʩʢʠʡ 

(ʜʦ 18 ʣʝʪ) 

9 10 

2. ʇʝʨʚʳʡ ʧʝʨʠʦʜ ʟʨʝʣʦʛʦ 

ʚʦʟʨʘʩʪʘ (19-35 ʣʝʪ) 


9 32 

3. ɺʪʦʨʦʡ ʧʝʨʠʦʜ ʟʨʝʣʦʛʦ 

ʚʦʟʨʘʩʪʘ (36-60 ʣʝʪ) 

31 34 

4. ʉʪʘʨʯʝʩʢʠʡ (61-75 ʣʝʪ) 21 24 

ɺʩʝʛʦ 90 100  
 

ȼɔɝ. 1 Ɍ (Fig. 1 a) ȼɔɝ. 1 ɍ (Fig. 1 b) 

ȼɔɝ. 1.   ȸȼȾ. 

ȸɑɞɚɐ ɔɓɘɑɜɑəɔɫ ɛɗɚɥɌɐɔ ɥɔɞɚɎɔɐəɚɏɚ ɡɜɫɥɌ (Ɍ) ɔ ɛɗɚɥɌɐɔ ɚɖɚɝɞɑəɑəɔɫ ɥɔɞɚɎɔɐəɚɏɚ ɡɜɫɥɌ (ɍ) əɌ ɜɑəɞɏɑəɚ-

ɏɜɌɘɘɌɡ ɝ ɛɚɘɚɥɨɪ ɛɜɚɏɜɌɘɘɧ Adobe Phothoshop CS6. 

Fig. 1.    MRI. 

The method of determining area of TC (a) and area ossification of TC (b) in radiograph by Adobe Phothoshop CS6.  

ȼɔɝ. 2 Ɍ (Fig. 2 a) 

 

ȼɔɝ. 2 ɍ (Fig. 2 b) 

 

ȼɔɝ. 2 Ɏ (Fig. 2 c ) 

 

ȼɔɝ. 2 ɏ (Fig. 2 d) 

ȼɔɝ. 2.    ȼɑəɞɏɑəɚɏɜɌɘɘɧ ɥɔɞɚɎɔɐəɚɏɚ ɡɜɫɥɌ ɘɟɒɣɔə ɜɌɓɗɔɣəɧɡ ɎɚɓɜɌɝɞɚɎ, ɛɜɫɘɌɫ ɛɜɚɑɖɢɔɫ. 

Ɍ - ɪəɚɤɌ 18 ɗɑɞ, ɍ - ɘɟɒɣɔəɌ 35 ɗɑɞ, Ɏ - ɘɟɒɣɔəɌ 50 ɗɑɞ, ɏ - ɘɟɒɣɔəɌ 67 ɗɑɞ. 

Fig. 2.     Radiograph of TC of men: a - 18 years, b -35 years, c - 50 years, d - 67 years.  
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əɔɡ ɜɚɒɖɌɡ ɥɔɞɚɎɔɐəɚɏɚ ɡɜɫɥɌ (ɞɌɍɗ. ʈ2). 

ȶɚɝɞəɌɫ ɞɖɌəɨ ɓɌəɔɘɌɑɞ ɐɚ 29% ɛɗɚɥɌɐɔ ɥɔɞɚ-

Ɏɔɐəɚɏɚ ɡɜɫɥɌ. Ƚɜɑɐəɑɑ ɓəɌɣɑəɔɑ ɐɗɫ ɎɚɓɜɌɝɞ-

əɚɕ ɏɜɟɛɛɧ 19-35 ɗɑɞ ɝɚɝɞɌɎɗɫɑɞ 19Ñ8%. 

Ƚ ɟɎɑɗɔɣɑəɔɑɘ ɎɚɓɜɌɝɞɌ ɖ ɟɒɑ ɔɘɑɪɥɑɘɟ-

ɝɫ ɚɖɚɝɞɑəɑəɔɪ əɔɒəɑ-ɓɌɐəɑɏɚ ɟɏɗɌ ɔ əɔɒəɔɡ 

ɜɚɒɖɚɎ ɥɔɞɚɎɔɐəɚɏɚ ɡɜɫɥɌ ɛɜɔɝɚɑɐɔəɫɑɞɝɫ 

ɖɚɝɞəɌɫ ɞɖɌəɨ Ɏ əɔɒəɑɕ ɣɌɝɞɔ ɛɗɌɝɞɔəɖɔ: ɚəɌ 

ɓɌəɔɘɌɑɞ ɝəɌɣɌɗɌ ɐɚ ĳ ɑɑ Ɏɧɝɚɞɧ, ɓɌɞɑɘ ð ɛɚ-

ɗɚɎɔəɟ ɛɗɌɝɞɔəɖɔ. ȹɌ ɝɗɑɐɟɪɥɑɘ ɩɞɌɛɑ ɚɞɘɑɣɌ-

ɑɞɝɫ ɚɖɚɝɞɑəɑəɔɑ ɓɌɐəɔɡ ɖɜɌɑɎ ɛɗɌɝɞɔəɚɖ. Ȯ 

ɎɚɓɜɌɝɞəɚɕ ɏɜɟɛɛɑ ɚɞ 36 ɐɚ 60 ɗɑɞ ɚɍɥɔɕ ɛɜɚ-

ɢɑəɞ ɚɖɚɝɞɑəɑəɔɫ ɝɚɝɞɌɎɗɫɑɞ 40Ñ14% (ɘɌɖɝɔ-

ɘɌɗɨəɚɑ ɓəɌɣɑəɔɑ 59%). Ⱥɞ 61 ɐɚ 75 ɗɑɞ ɖɚɝɞəɌɫ 

ɞɖɌəɨ ɜɌɝɛɜɚɝɞɜɌəɫɑɞɝɫ ɎɎɑɜɡ ɛɚ ɛɗɌɝɞɔəɖɑ ɔ 

ɓɌɞɜɌɏɔɎɌɑɞ Ɏɝɪ ɞɚɗɥɔəɟ Ɏɑɜɡəɔɡ ɜɚɒɖɚɎ ɔ 

ɍɚɗɨɤɟɪ ɣɌɝɞɨ ɛɗɌɝɞɔəɚɖ ɥɔɞɚɎɔɐəɚɏɚ ɡɜɫɥɌ. 

Ƚɜɑɐəɑɑ ɓəɌɣɑəɔɑ ɛɗɚɥɌɐɔ ɚɖɚɝɞɑəɑəɔɫ ɐɗɫ 

ɩɞɚɕ ɏɜɟɛɛɧ ð  68Ñ9% (ɞɌɍɗ. ʈ2). 

Ȼɜɔ ɔɝɝɗɑɐɚɎɌəɔɔ ɝɚɎɘɑɝɞəɚɏɚ ɜɌɝɛɜɑɐɑ-

ɗɑəɔɫ ɎɚɓɜɌɝɞɌ ɚɍɜɌɓɢɚɎ ɔ ɐɚɗɔ ɖɚɝɞəɚɕ ɞɖɌəɔ 

əɌ ɜɑəɞɏɑəɚɏɜɌɘɘɑ ɍɧɗɚ ɛɚɗɟɣɑəɚ, ɣɞɚ ɘɑɒɐɟ 

əɔɘɔ ɔɘɑɑɞɝɫ ɝɔɗɨəɌɫ ɛɜɫɘɌɫ ɝɎɫɓɨ, ɍɗɔɓɖɌɫ ɖ 

ɗɔəɑɕəɚɕ (ɜɔɝ. 3). 

Ȼɜɔ ɛɚɝɞɜɚɑəɔɔ ɛɜɚɏəɚɓɌ ɚɒɔɐɌɑɘɚɕ Ɏɑ-

ɗɔɣɔəɧ ɎɚɓɜɌɝɞɌ ɛɚ ɐɚɗɔ ɖɚɝɞəɚɕ ɞɖɌəɔ ɛɚ ɘɑ-

ɞɚɐɟ ɗɔəɑɕəɚɕ ɜɑɏɜɑɝɝɔɔ ɍɧɗɚ ɛɚɗɟɣɑəɚ ɝɗɑɐɟ-

ɪɥɑɑ ɎɧɜɌɒɑəɔɑ:  

ɖɚɝɞəɚɕ ɞɖɌəɔ (%).  

ȽɜɑɐəɑɖɎɌɐɜɌɞɔɣəɌɫ ɎɑɗɔɣɔəɌ ɚɤɔɍɖɔ 

ɛɜɚɏəɚɓɔɜɚɎɌəɔɫ ɝɚɝɞɌɎɔɗɌ 8,4 ɏɚɐɌ. Ȼɜɔ ɝɚɛɚ-

ɝɞɌɎɗɑəɔɔ ɚɒɔɐɌɑɘɧɡ ɔ ɠɌɖɞɔɣɑɝɖɔɡ ɓəɌɣɑəɔɕ 

ɎɚɓɜɌɝɞɌ ɍɧɗɚ ɛɚɗɟɣɑəɚ, ɣɞɚ Ɏ ɝɌɘɚɕ ɝɞɌɜɤɑɕ ɔ 

ɝɌɘɚɕ ɘɗɌɐɤɑɕ ɎɚɓɜɌɝɞəɚɕ ɏɜɟɛɛɑ ɚɤɔɍɚɖ Ɏ 

ɚɛɜɑɐɑɗɑəɔɔ ɎɚɓɜɌɝɞɌ əɑɞ, Ɍ Ɏ ɝɜɑɐəɔɡ ɎɚɓɜɌɝɞ-

əɧɡ ɏɜɟɛɛɌɡ Ɏɚɓɘɚɒəɧ ɚɤɔɍɚɣəɧɑ ɎɧɎɚɐɧ ɝ 

ɛɚɛɌɐɌəɔɑɘ ɛɜɚɏəɚɓɌ Ɏ ɝɚɝɑɐəɪɪ ɏɜɟɛɛɟ. Ȱɚɗɫ 

ɛɜɌɎɔɗɨəɧɡ ɚɞɎɑɞɚɎ ɝɚɝɞɌɎɔɗɌ 76,6 % (ɞɌɍɗ. 

ʈ3). 

Ⱥɍɝɟɒɐɑəɔɑ ɜɑɓɟɗɨɞɌɞɚɎ. 

ȹɌɤɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɛɚɖɌɓɌɗɚ, ɣɞɚ ɥɔɞɚ-

Ɏɔɐəɧɕ ɡɜɫɥ ɛɚɐɎɑɜɏɌɑɞɝɫ ɑɝɞɑɝɞɎɑəəɧɘ Ɏɚɓ-

ɜɌɝɞəɧɘ ɔɓɘɑəɑəɔɫɘ, ɛɑɜɎɧɑ ɛɜɔɓəɌɖɔ ɖɚɞɚ-

ɜɧɡ əɌɣɔəɌɪɞɝɫ Ɏ ɛɑɜɔɚɐ ɛɚɝɗɑ 18 ɗɑɞ. Ȼɚ ɘəɑ-

əɔɪ ɚɐəɔɡ ɔɝɝɗɑɐɚɎɌɞɑɗɑɕ, ɛɜɚɢɑɝɝɧ ɚɍɧɓɎɑɝɞ-

Ɏɗɑəɔɫ ɡɜɫɥɌ ɔ ɓɌɘɑɥɑəɔɑ ɑɏɚ ɖɚɝɞəɚɕ ɞɖɌəɨɪ 

əɌɣɔəɌɪɞɝɫ ɝ ɛɑɜɔɚɐɌ ɛɚɗɚɎɚɕ ɓɜɑɗɚɝɞɔ, ɛɚ 

ɘəɑəɔɪ ɐɜɟɏɔɡ ð ɝ ɘɚɘɑəɞɌ ɛɜɑɖɜɌɥɑəɔɫ ɜɚɝɞɌ 

ɝɖɑɗɑɞɌ [8, 9]. Ȼɚɗɟɣɑəəɧɕ ɜɑɓɟɗɨɞɌɞ ɝɚɏɗɌɝɟɑɞ-

ɝɫ ɝ ɛɜɑɐɝɞɌɎɗɑəɔɫɘɔ ɞɑɚɜɔɔ ɝɞɌɜɑəɔɫ ɔ ɏɑɞɑ-

ɜɚɡɜɚəɔɑɕ ɎɚɓɜɌɝɞəɧɡ ɔɓɘɑəɑəɔɕ ɚɜɏɌəɚɎ ɔ 

ɝɔɝɞɑɘ [3]. Ȯɑɐɟɥɔɘ ɛɚɖɌɓɌɞɑɗɑɘ ɎɚɓɜɌɝɞəɧɡ 

ɛɑɜɑɝɞɜɚɑɖ ɚɖɌɓɌɗɌɝɨ ɛɗɚɥɌɐɨ ɖɚɝɞəɚɕ ɞɖɌəɔ Ɏ 

ɚɍɜɌɓɢɑ (%). Ȯ ɜɌɍɚɞɌɡ əɑɖɚɞɚɜɧɡ ɌɎɞɚɜɚɎ ɍɧɗɚ 

ɟɝɞɌəɚɎɗɑəɚ, ɣɞɚ ɛɜɚɢɑɝɝ ɓɌɘɑɥɑəɔɫ ɡɜɫɥɑɎɚɕ 

ɞɖɌəɔ Ɏ ɥɔɞɚɎɔɐəɚɘ ɡɜɫɥɑ ɔɘɑɑɞ ɏɑəɐɑɜəɧɑ 

ɚɞɗɔɣɔɫ [10, 11]. Ȼɚɩɞɚɘɟ, ɐɗɫ ɔɝɖɗɪɣɑəɔɫ Ɏɗɔ-

ɫəɔɫ ɛɚɗɚɎɧɡ ɏɚɜɘɚəɚɎ əɌ ɛɜɚɢɑɝɝ ɚɝɝɔɠɔɖɌ-

ɢɔɔ, Ɏ əɌɝɞɚɫɥɑɘ ɔɝɝɗɑɐɚɎɌəɔɔ Ɏ ɖɌɣɑɝɞɎɑ ɚɍɦ-

ɑɖɞɌ ɔɓɟɣɑəɔɫ ɍɧɗɔ ɎɧɍɜɌəɧ ɜɑəɞɏɑəɚɏɜɌɘɘɧ 

ɥɔɞɚɎɔɐəɚɏɚ ɡɜɫɥɌ ɞɚɗɨɖɚ ɗɔɢ ɘɟɒɝɖɚɏɚ ɛɚɗɌ. 

ȹɌɤɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɛɚɖɌɓɌɗɚ əɌɗɔɣɔɑ ɛɚɗɚɒɔ-

ɞɑɗɨəɚɕ ɖɚɜɜɑɗɫɢɔɚəəɚɕ ɝɎɫɓɔ ɘɑɒɐɟ ɝɞɑɛɑəɨɪ 

ɚɖɚɝɞɑəɑəɔɫ ɥɔɞɚɎɔɐəɚɏɚ ɡɜɫɥɌ ɔ ɎɚɓɜɌɝɞɚɘ ɟ 

ɘɟɒɣɔə (r=0.8). Ȼɜɔ ɩɞɚɘ ɘɌɖɝɔɘɌɗɨəɚɑ ɓəɌɣɑ-

əɔɑ ɖɚɩɠɠɔɢɔɑəɞɌ ɖɚɜɜɑɗɫɢɔɔ ɚɞɘɑɣɑəɚ Ɏ Ɏɚɓ-

ɜɌɝɞəɚɕ ɏɜɟɛɛɑ 36-60 ɗɑɞ. Ȼɚɗɟɣɑəəɧɑ ɐɌəəɧɑ 

ɝɚɏɗɌɝɟɪɞɝɫ ɝ ɐɜɟɏɔɘɔ ɜɌɍɚɞɌɘɔ. De la 

Grandmaison, ɔɓɟɣɔɎ 82 ɜɑəɞɏɑəɚɏɜɌɘɘɧ ɏɚɜ-

ɞɌəəɚ-ɛɚɐɦɫɓɧɣəɚ-ɞɜɌɡɑɌɗɨəɚɏɚ ɖɚɘɛɗɑɖɝɌ, ɛɚ-

ɗɟɣɔɗ ɖɚɩɠɠɔɢɔɑəɞ ɖɚɜɜɑɗɫɢɔɔ ɘɑɒɐɟ ɎɚɓɜɌɝ-

ɞɚɘ ɔ ɍɌɗɗɚɘ çəɑɛɜɚɓɜɌɣəɚɝɞɔè ɥɔɞɚɎɔɐəɚɏɚ 

ɡɜɫɥɌ, ɜɌɎəɧɘ 0,74, ɝɞɌəɐɌɜɞəɌɫ ɚɤɔɍɖɌ 

ɚɛɜɑɐɑɗɑəɔɫ ɎɚɓɜɌɝɞɌ ɛɜɔ ɩɞɚɘ ɝɚɝɞɌɎɔɗɌ 12,7 

ɗɑɞ [12]. Ȯ ɐɜɟɏɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ K-D Dank -Tran 

ɛɜɚɌəɌɗɔɓɔɜɚɎɌɗ 312 ɔɓɚɍɜɌɒɑəɔɕ ȶȾ ɚɜɏɌəɚɎ 

ɤɑɔ ɔ ɛɚɗɟɣɔɗ ɖɚɩɠɠɔɢɔɑəɞ ɖɚɜɜɑɗɫɢɔɔ Ɏ 

ɘɟɒɝɖɚɕ Ɏɧɍɚɜɖɑ  ð 0,75 (ɝɞɌəɐɌɜɞəɌɫ ɚɤɔɍɖɌ 

ɝɚɝɞɌɎɔɗɌ +/- 18 ɗɑɞ) [13]. ȾɌɖ ɒɑ Ɏ ɔɝɝɗɑɐɚɎɌ-

əɔɔ Juric A.G. ɍɧɗɚ ɚɞɘɑɣɑəɚ, ɣɞɚ ɝɞɑɛɑəɨ ɚɝ-

ɝɔɠɔɖɌɢɔɔ ɥɔɞɚɎɔɐəɚɏɚ ɡɜɫɥɌ ɟɎɑɗɔɣɔɎɌɑɞɝɫ 

ɝ ɎɚɓɜɌɝɞɚɘ ɔ ɟ Ɏɝɑɡ ɔɝɝɗɑɐɚɎɌəəɧɡ ɘɟɒɣɔə 

ɛɚɝɗɑ 70 ɗɑɞ ɔɘɑɑɞɝɫ ɛɚɗəɚɑ ɚɖɚɝɞɑəɑəɔɑ Ɏɑɜɡ-

əɔɡ ɔ əɔɒəɔɡ ɜɚɒɖɚɎ ɔ ɛɗɌɝɞɔəɚɖ [14]. 

T¿rkmen S. ɛɜɚɎɑɗ ɜɑɞɜɚɝɛɑɖɞɔɎəɚɑ ɔɝɝɗɑɐɚɎɌ-

əɔɑ ɛɚ ɚɛɜɑɐɑɗɑəɔɪ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɡ Ɏɚɓ-

ɜɌɝɞəɧɡ ɔɓɘɑəɑəɔɕ Ɏ ɏɚɜɞɌəɔ ɟ 300 ɣɑɗɚɎɑɖ 

[15]. ȬɎɞɚɜ ɚɍɜɌɞɔɗ ɎəɔɘɌəɔɑ əɌ ɞɚ, ɣɞɚ ɚɖɚɝɞɑ-

əɑəɔɑ Ɏ ɥɔɞɚɎɔɐəɚɘ ɡɜɫɥɑ əɌɣɌɗɚɝɨ Ɏ əɔɒəɑɘ 

ɜɚɒɖɑ ɔ ɛɜɚɏɜɑɝɝɔɜɚɎɌɗɚ ɐɚ ɛɑɜɑɐəɑɏɚ ɔ ɓɌɐəɑ-

ɏɚ ɖɜɌɫ ɛɗɌɝɞɔəɖɔ. ȴɝɝɗɑɐɚɎɌɞɑɗɔ ɛɜɔɤɗɔ ɖ 

ɎɧɎɚɐɟ, ɣɞɚ ɎɚɓɜɌɝɞəɧɑ ɔɓɘɑəɑəɔɫ ɡɜɫɥɑɕ ɏɚɜ-

ɞɌəɔ ɡɚɜɚɤɚ ɎɔɓɟɌɗɔɓɔɜɟɪɞɝɫ əɌ ɜɑəɞɏɑəɚ-

ɏɜɌɘɘɌɡ, Ɍ ɛɚɞɚɘɟ ɜɑəɞɏɑəɚɏɜɌɠɔɪ ɥɔɞɚɎɔɐəɚ-

ɏɚ ɡɜɫɥɌ ɘɚɒəɚ ɔɝɛɚɗɨɓɚɎɌɞɨ ɖɌɖ ɩɠɠɑɖɞɔɎ-

əɧɕ ɘɑɞɚɐ ɟɝɞɌəɚɎɗɑəɔɫ ɎɚɓɜɌɝɞɌ. Ƚɗɑɐɟɑɞ ɓɌ-

ɘɑɞɔɞɨ, ɣɞɚ ɐɑɏɑəɑɜɌɞɔɎəɧɑ ɛɜɚɢɑɝɝɧ Ɏ ɡɜɫɥɑ 

ɟ ɣɑɗɚɎɑɖɌ ɜɌɝɛɜɚɝɞɜɌəɫɪɞɝɫ ɝ ɜɌɓɗɔɣəɚɕ ɝɖɚ-

ɜɚɝɞɨɪ, ɛɚɩɞɚɘɟ Ɏ ɗɔɞɑɜɌɞɟɜɑ ɚɛɔɝɌəɧ ɝɗɟɣɌɔ 

ɜɌəəɑɏɚ ɚɖɚɝɞɑəɑəɔɫ ɥɔɞɚɎɔɐəɚɏɚ ɡɜɫɥɌ ɟ 14-

ɗɑɞəɑɏɚ ɘɌɗɨɣɔɖɌ, Ɍ ɞɌɖɒɑ ɚɞɘɑɣɑəɧ ɝɗɟɣɌɔ 

ɘɔəɔɘɌɗɨəɚɕ ɚɝɝɔɠɔɖɌɢɔɔ Ɏ ɎɚɓɜɌɝɞɑ 80-89 

ɗɑɞ ɔ ɛɚɣɞɔ ɛɚɗəɚɑ ɚɖɚɝɞɑəɑəɔɑ ɡɜɫɥɑɕ ɏɚɜɞɌəɔ 

Ɏ ɎɚɓɜɌɝɞɑ 30-39 ɗɑɞ [10, 16]. 

ȳɌɖɗɪɣɑəɔɑ. 

Ȼɚ ɜɑɓɟɗɨɞɌɞɌɘ ɛɜɚɎɑɐɑəəɚɏɚ ɔɝɝɗɑɐɚɎɌ-

əɔɫ ɜɑəɞɏɑəɚɏɜɌɘɘ ɥɔɞɚɎɔɐəɚɏɚ ɡɜɫɥɌ ɘɟɒ-

ɣɔə ɘɧ ɟɝɞɌəɚɎɔɗɔ, ɣɞɚ ɥɔɞɚɎɔɐəɧɕ ɡɜɫɥ ɚɍ-

ɗɌɐɌɑɞ ɎɚɓɜɌɝɞəɚɕ ɔɓɘɑəɣɔɎɚɝɞɨɪ. ȳɌɘɑɥɑəɔɑ 

ɡɜɫɥɑɎɚɕ ɞɖɌəɔ ɖɚɝɞəɚɕ ɞɖɌəɨɪ Ɏ əɑɘ ɫɎɗɫɑɞɝɫ 

ɑɝɞɑɝɞɎɑəəɧɘ ɛɜɚɢɑɝɝɚɘ ɔ əɌɣɔəɌɑɞɝɫ Ɏ Ɏɚɓ-

ɜɌɝɞɑ ɛɚɝɗɑ 19 ɗɑɞ. Ȼɚɗɟɣɑəəɧɑ ɐɌəəɧɑ ɛɚɓɎɚ-

ɗɫɪɞ ɔɝɛɚɗɨɓɚɎɌɞɨ ɜɑəɞɏɑəɚɏɜɌɘɘɧ ɥɔɞɚɎɔɐəɚ-

ɏɚ ɡɜɫɥɌ Ɏ ɖɌɣɑɝɞɎɑ ɐɚɛɚɗəɔɞɑɗɨəɚɏɚ ɖɜɔɞɑɜɔɫ 

ɛɜɔ ɟɝɞɌəɚɎɗɑəɔɔ ɎɚɓɜɌɝɞɌ. Ƚ ɛɚɘɚɥɨɪ ɛɜɑɐ-

ɗɚɒɑəəɚɏɚ ɘɑɞɚɐɌ ɘɚɒəɚ ɐɔɠɠɑɜɑəɢɔɜɚɎɌɞɨ 

ɔɝɝɗɑɐɟɑɘɧɕ ɘɌɞɑɜɔɌɗ əɌ ɤɔɜɚɖɔɑ ɎɚɓɜɌɝɞəɧɑ 

ɏɜɟɛɛɧ ɔ ɔɝɛɚɗɨɓɚɎɌɞɨ ɜɑɓɟɗɨɞɌɞɧ ɔɝɝɗɑɐɚɎɌ-

əɔɫ Ɏ ɖɚɘɛɗɑɖɝəɚɕ ɚɢɑəɖɑ ɎɚɓɜɌɝɞɌ Ɏ ɝɟɐɑɍəɚ- 



   RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY  

 

  | www.rejr.ru | REJR. 2017; 7 (4):23-29       DOI:10.21569/2222-7415-2017-7-4-23-29               ʉʪʨʘʥʠʮʘ  27 
  

 

 

 

 

ȾɌɍɗɔɢɌ ʈ2.     ȼɌɝɛɚɗɚɒɑəɔɑ ɔ ɜɌɝɛɜɑɐɑɗɑəɔɑ ɖɚɝɞəɚɕ ɞɖɌəɔ Ɏ ɥɔɞɚɎɔɐəɚɘ ɡɜɫɥɑ əɌ ɔɓɟ-

ɣɑəəɧɡ ɜɑəɞɏɑəɚɏɜɌɘɘɌɡ. 

ɺʦʟʨʘʩʪ ʇʨʦʮʝʥʪ ʢʦʩʪʥʦʡ ʪʢʘʥʠ ʚ ʦʙʨʘʟ-

ʮʝ, % 

ʈʘʩʧʦʣʦʞʝʥʠʝ ʦʢʦʩʪʝʥʝʥʠʷ ʚ 

ʑʍ 

ɼʦ 18 ʣʝʪ 0 ʆʪʩʫʪʩʪʚʫʝʪ 

19-35 ʣʝʪ 1-19 ʅʠʞʥʝ - ʟʘʜʥʠʡ ʫʛʦʣ 

20-29 ʅʠʞʥʠʝ ʨʦʛʘ 

36-60 ʣʝʪ 30-39 ʅʠʞʥʠʝ ʨʦʛʘ, ʜʦ ı ʧʣʘʩʪʠʥʢʠ 

40-49 ʅʠʞʥʠʝ ʨʦʛʘ, ʜʦ ı ʧʣʘʩʪʠʥʢʠ, 

ʟʘʜʥʠʝ ʢʨʘʷ ʧʣʘʩʪʠʥʦ
 

50-59 İ ʧʣʘʩʪʠʥʦʢ, ʥʠʞʥʠʝ ʨʦʛʘ, ʟʘʜ-

ʥʠʝ ʢʨʘʷ ʧʣʘʩʪʠʥʦʢ 

61-75 ʣʝʪ 60-69 İ ʧʣʘʩʪʠʥʦʢ, ʥʠʞʥʠʝ ʨʦʛʘ, ʟʘʜ-

ʥʠʝ
ʢʨʘʷ ʧʣʘʩʪʠʥʦʢ, ʚʝʨʭʥʠʝ 

ʨʦʛʘ 

70-79 ɼʚʘ ʦʢʥʘ ʧʦʩʝʨʝʜʠʥʝ ʧʣʘʩʪʠʥ-

ʥʠʢʠ 

80-89 ʍʨʷʱʝʚʦʝ ʦʢʥʦ ʚ ʩʝʨʝʜʠʥʝ ʧʣʘ-

ʩʪʠʥʦʢ  
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ȼɔɝ. 3 (Fig. 3) 

ȼɔɝ. 3.    ȯɜɌɠɔɖ ɝɚɎɘɑɝɞəɚɏɚ ɜɌɝɛɜɑɐɑɗɑəɔɫ 

ɐɚɗɔ ɖɚɝɞəɚɕ ɞɖɌəɔ Ɏ ɥɔɞɚɎɔɐəɚɘ ɡɜɫɥɑ ɔ 

ɎɚɓɜɌɝɞɌ. 

Fig. 3.      The distribution of the of the proportion of 

bone tissue in TC and age.  
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ɘɑɐɔɢɔəɝɖɚɕ ɛɜɌɖɞɔɖɑ. 

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. ȬəɌɗɔɓ ɜɚɗɔ ɝɚɎɜɑɘɑəəɧɡ ɘɑɞɚɐɚɎ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ, 

ɎɔɓɟɌɗɔɓɌɢɔɔ, ɖɚəɞɜɚɗɫ, Ɍ ɞɌɖɒɑ ɔɡ ɔɝɛɚɗɨɓɚɎɌəɔɫ ɖɌɖ Ɏ ɡɚɐɑ ɛɜɑɐɚɛɑɜɌɢɔ-

ɚəəɚɕ ɛɚɐɏɚɞɚɎɖɔ ɔ ɚɛɑɜɌɞɔɎəɚɏɚ ɗɑɣɑəɔɫ ɛɌɢɔɑəɞɚɎ ɝɚ ɝɞɑəɚɓɚɘ ɛɚɓɎɚəɚɣ-

əɚɏɚ ɖɌəɌɗɌ ɤɑɕəɚɏɚ ɚɞɐɑɗɌ ɛɚɓɎɚəɚɣəɔɖɌ, ɞɌɖ ɔ Ɏ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɘ ɛɑɜɔ-

ɚɐɑ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. ȻɜɚɎɑɐɑəɚ ɡɔɜɟɜɏɔɣɑɝɖɚɑ ɗɑɣɑəɔɑ 25 ɛɌɢɔɑəɞɚɎ ɝɚ ɝɞɑ-

əɚɓɚɘ ɛɚɓɎɚəɚɣəɚɏɚ ɖɌəɌɗɌ ɤɑɕəɚɏɚ ɚɞɐɑɗɌ ɛɚɓɎɚəɚɣəɔɖɌ ɜɌɓɗɔɣəɚɕ ɛɜɚɞɫɒɑəəɚɝɞɔ. 

Ȯɝɑɘ ɛɌɢɔɑəɞɌɘ Ɏɧɛɚɗəɫɗɔɝɨ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚɑ ɔ ȸȼȾ-ɔɝɝɗɑɐɚɎɌəɔɫ əɌ ɩɞɌɛɑ ɐɚɚɛɑ-

ɜɌɢɔɚəəɚɏɚ ɚɍɝɗɑɐɚɎɌəɔɫ, Ɍ ɞɌɖɒɑ ɖɚəɞɜɚɗɨəɧɑ ȸȼȾ ɔ ȶȾ ɔɝɝɗɑɐɚɎɌəɔɫ Ɏ ɛɚɝɗɑɚɛɑɜɌ-

ɢɔɚəəɚɘ ɛɑɜɔɚɐɑ. ȺɛɑɜɌɞɔɎəɚɑ ɗɑɣɑəɔɑ Ɏɧɛɚɗəɫɗɚɝɨ ɔɓ ɘɔəɔɔəɎɌɓɔɎəɚɏɚ ɛɑɜɑɐəɑɍɚ-

ɖɚɎɚɏɚ ɤɑɕəɚɏɚ ɛɌɜɌɠɌɜɔəɏɑɌɗɨəɚɏɚ ɐɚɝɞɟɛɌ ɝ ɟɝɞɌəɚɎɖɚɕ ɘɑɒɞɑɗɚɎɚɏɚ ɖɑɕɐɒɌ ɔɓ ɘɌ-

ɞɑɜɔɌɗɌ PEEK əɟɗɑɎɚɏɚ ɛɜɚɠɔɗɫ ɝ ɍɗɚɖɔɜɟɪɥɔɘ ɘɑɡɌəɔɓɘɚɘ, əɌɛɚɗəɑəəɚɏɚ ɚɝɞɑɚɖɚə-

ɐɟɖɞɔɎəɚɕ ɛɌɝɞɚɕ əɌ ɚɝəɚɎɑ ɏɔɐɜɚɖɝɔɌɛɌɞɔɞɌ ɔ ȁ-ɞɜɔɖɌɗɨɢɔɕɠɚɝɠɌɞɌ. ȹɌ Ɏɝɑɡ ɩɞɌɛɌɡ 

ɚɛɑɜɌɞɔɎəɚɏɚ ɛɚɝɚɍɔɫ ɛɜɚɎɚɐɔɗɝɫ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɕ ɖɚəɞɜɚɗɨ ɛɜɔ ɛɚɘɚɥɔ ɩɗɑɖɞɜɚə-

əɚ-ɚɛɞɔɣɑɝɖɚɏɚ ɛɜɑɚɍɜɌɓɚɎɌɞɑɗɫ. 

ȼɑɓɟɗɨɞɌɞɧ. Ȯ ɜɑɓɟɗɨɞɌɞɑ ɞɥɌɞɑɗɨəɚɏɚ ɛɜɑɐɚɛɑɜɌɢɔɚəəɚɏɚ ɚɍɝɗɑɐɚɎɌəɔɫ, ɛɗɌ-

əɔɜɚɎɌəɔɫ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɛɚɝɚɍɔɫ ɔ ɔɝɛɚɗɨɓɚɎɌəɔɫ ɝɚɎɜɑɘɑəəɧɡ ɘɑɞɚɐɚɎ ɎɔɓɟɌɗɔɓɌ-

ɢɔɔ Ɏ ɡɚɐɑ ɚɛɑɜɌɞɔɎəɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ ɟ 22 ɛɌɢɔɑəɞɚɎ ɛɚɗɟɣɑə ɚɞɗɔɣəɧɕ ɜɌəəɔɕ ɛɚ-

ɝɗɑɚɛɑɜɌɢɔɚəəɧɕ ɜɑɓɟɗɨɞɌɞ ɝ Ɏɧɛɔɝɖɚɕ əɌ ɌɘɍɟɗɌɞɚɜəɚɑ ɐɚɗɑɣɔɎɌəɔɑ əɌ 3-4 ɝɟɞɖɔ ɛɚ-

ɝɗɑ ɚɛɑɜɌɞɔɎəɚɏɚ ɗɑɣɑəɔɫ. ȿ 3 ɛɌɢɔɑəɞɚɎ Ɏ ɜɌəəɑɘ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɘ ɛɑɜɔɚɐɑ ɜɌɓɎɔ-

ɗɌɝɨ ɝɔɘɛɞɚɘɌɞɔɖɌ Ɏɞɚɜɔɣəɚɏɚ ɚɞɑɖɌ ɖɚɜɑɤɖɌ, ɟɝɞɜɌəɑəəɌɫ ɘɑɐɔɖɌɘɑəɞɚɓəɧɘ ɗɑɣɑəɔ-

ɑɘ, ɛɌɢɔɑəɞɧ ɎɧɛɔɝɌəɧ ɔɓ ɝɞɌɢɔɚəɌɜɌ əɌ 9-10 ɝɟɞɖɔ ɛɚɝɗɑ ɚɛɑɜɌɢɔɔ. Ȼɜɔ ɛɚɝɗɑɐɟɪ-

ɥɔɡ ɖɚəɞɜɚɗɨəɧɡ ɔɝɝɗɑɐɚɎɌəɔɫɡ ɣɑɜɑɓ 6 ɔ 12 ɘɑɝɫɢɑɎ ɟ 17 (68,0%) ɔɓ 25 ɛɌɢɔɑəɞɚɎ əɌ 

ɠɚəɑ ɚɞɝɟɞɝɞɎɔɫ ɛɜɔɓəɌɖɚɎ ɐɑɏɑəɑɜɌɞɔɎəɚ-ɐɔɝɞɜɚɠɔɣɑɝɖɔɡ ɔɓɘɑəɑəɔɕ ɝɘɑɒəɧɡ ɟɜɚɎ-

əɑɕ ɚɞɘɑɣɌɗɔɝɨ ɫɎɗɑəɔɫ ɚɍɜɌɓɚɎɌəɔɫ ɘɑɒɞɑɗɚɎɚɏɚ ɝɛɚəɐɔɗɚɐɑɓɌ, ɐɔɝɗɚɖɌɢɔɔ ɔɘɛɗɌə-

ɞɌɞɌ ɓɌɜɑɏɔɝɞɜɔɜɚɎɌəɚ əɑ ɍɧɗɚ. ȰɔəɌɘɔɣɑɝɖɚɑ əɌɍɗɪɐɑəɔɑ ɓɌ ɛɌɢɔɑəɞɌɘɔ ɛɜɚɐɚɗɒɑəɚ. 

ȳɌɖɗɪɣɑəɔɑ. Ȼɜɔɘɑəɑəɔɑ ɝɚɎɜɑɘɑəəɧɡ ɘɑɞɚɐɚɎ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ əɌ Ɏɝɑɡ 

ɩɞɌɛɌɡ (ɛɜɑɐɚɛɑɜɌɢɔɚəəɚɑ ɚɍɝɗɑɐɚɎɌəɔɑ, ɛɗɌəɔɜɚɎɌəɔɑ ɚɛɑɜɌɞɔɎəɚɏɚ ɛɚɝɚɍɔɫ, ɡɔɜɟɜ-

ɏɔɣɑɝɖɚɑ ɎɘɑɤɌɞɑɗɨɝɞɎɚ, əɌɍɗɪɐɑəɔɑ Ɏ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɘ ɛɑɜɔɚɐɑ) ɗɑɣɑəɔɫ ɛɌɢɔɑə-

ɞɚɎ ɝɚ ɝɞɑəɚɓɚɘ ɛɚɓɎɚəɚɣəɚɏɚ ɖɌəɌɗɌ ɤɑɕəɚɏɚ ɚɞɐɑɗɌ ɛɚɓɎɚəɚɣəɔɖɌ ɛɚɓɎɚɗɫɑɞ ɛɚɗɟɣɔɞɨ 

ɚɞɗɔɣəɧɑ ɔ ɡɚɜɚɤɔɑ ɜɑɓɟɗɨɞɌɞɧ Ɏ Ɍɍɝɚɗɪɞəɚɘ ɍɚɗɨɤɔəɝɞɎɑ əɌɍɗɪɐɑəɔɕ ɔ ɫɎɗɫɑɞɝɫ ɓɌ-

ɗɚɏɚɘ ɟɝɛɑɡɌ Ɏ ɗɑɣɑəɔɔ ɐɌəəɚɕ ɖɌɞɑɏɚɜɔɔ ɛɌɢɔɑəɞɚɎ. 
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MODERN METHODS OF RADIOLOGY DIAGNOSTICS AS A BASIS FOR TIMELY  

DETECTION AND SUCCESSFUL TREATMENT OF THE SPINAL CANAL DEGENERATIVE 

STENOSIS IN THE CERVICAL SPINE 

 

Meskhi K.T., Vorona B.N., Zelyanin A.S.  
 

urpose.  To analyze the role o f modern methods of radiology diagnostics, visualiz a-

tion and monitoring along with their usage in preoperative preparation, surgical 

treatment and postoperative period of patients with spinal canal stenosis of the ce r-

vical spine.   

Materials and methods.  Surgical treatment of 25 patients with spinal stenosis of 

the cervical spine of various lengths has been performed. All the patients underwent X -ray 

and MRI examinations at the stage of preoperative examination, as well as MRI control and 

CT examinations in  the postoperative period. Surgical treatment was performed through a 

mini -invasive anterolateral cervical parapharyngeal access with the installation of an inte r-

body PEEK zero profile cage with locking mechanism, filled with osteoconductive paste 

based on  hydroxyapatite and ȁ-tricalcium phosphate. At all stages of the operational man u-

al, X -ray control has been carried out using an electron -image tube.  

Results.  As a result of comprehensive preoperative examination, planning of surgical 

treatment and usage of modern imaging tec hniques during the surgery, 22 patients have 

received an excellent early postoperative result with a discharge to outpatient follow -up care 

on the 3rd -4th day after the surgical treatment.  In the early postoperative period 3 patients 

had the symptomatolog y of secondary edema of the root, which was eliminated by medicated 

treatment. These patients were discharged from the hospital on the 9 -10th day after the o p-

eration. At subsequent follow -up studies after 6 and 12 months 17 (68.0%) of 25 patients 

showed no  signs of degenerative -dystrophic changes in adjacent spinal levels and no inte r-

stitial fusion or implant dislocation were registered. Dynamic monitoring of patients is being 

continued.  

Conclusion.  The usage of modern methods of radiology diagnostics at a ll the trea t-

ment stages (preoperative examination, planning of surgical manual, surgical intervention, 

observation in the postoperative period) of patients with stenosis of the spinal canal of the 

cervical spine allows to obtain excellent and good results in the vast majority of observations 

and is the key to success in the treatment of this category of patients.  

 

Keywords: stenosis of the spinal canal, cervical spine, minimally invasive spinal f u-

sion, discectomy, MRI, CT, spondylography.  
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ɜɚɍɗɑɘɌ ɐɑɏɑəɑɜɌɞɔɎəɚ-

ɐɔɝɞɜɚɠɔɣɑɝɖɔɡ ɔɓɘɑəɑəɔɕ ɛɚɓɎɚ-

əɚɣəɔɖɌ əɑ ɞɑɜɫɑɞ ɝɎɚɑɕ ɌɖɞɟɌɗɨəɚ-

ɝɞɔ, ɜɌɝɛɜɚɝɞɜɌəɑəəɚɝɞɨ ɒɌɗɚɍ əɌ ɛɚ-

ɫɎɗɑəɔɑ ɍɚɗɑɎɚɏɚ ɝɔəɐɜɚɘɌ Ɏ ɤɑɕəɚɘ ɚɞɐɑɗɑ 

ɛɚɓɎɚəɚɣəɔɖɌ, ɚɝɚɍɑəəɚ ɝɜɑɐɔ əɌɝɑɗɑəɔɫ ɞɜɟ-

ɐɚɝɛɚɝɚɍəɚɏɚ ɎɚɓɜɌɝɞɌ, ɖɜɌɕəɑ ɎɧɝɚɖɌ, ɔ ɛɜɔ 

ɚɍɜɌɥɑəɔɔ ɓɌ ɘɑɐɔɢɔəɝɖɚɕ ɛɚɘɚɥɨɪ ɝɞɚɔɞ əɌ 

Ɏɞɚɜɚɘ ɘɑɝɞɑ ɛɚɝɗɑ ɒɌɗɚɍ əɌ ɍɚɗɔ Ɏ ɛɚɫɝəɔɣəɚɕ 

ɚɍɗɌɝɞɔ. ȮɚɓɜɌɝɞəɧɑ ɐɑɏɑəɑɜɌɞɔɎəɧɑ ɔɓɘɑəɑ-

əɔɫ ɖɚɝɞəɚ-ɡɜɫɥɑɎɧɡ ɝɞɜɟɖɞɟɜ ɤɑɕəɚɏɚ ɚɞɐɑɗɌ 

ɛɚɓɎɚəɚɣəɔɖɌ ɎɝɞɜɑɣɌɪɞɝɫ Ɏ 50% ɝɗɟɣɌɑɎ ɝɜɑɐɔ 

əɌɝɑɗɑəɔɫ ɝɜɑɐəɑɕ ɎɚɓɜɌɝɞəɚɕ ɏɜɟɛɛɧ. Ɂɚɞɫ Ɏ 

ɍɚɗɨɤɔəɝɞɎɑ ɝɗɟɣɌɑɎ ɓɌɍɚɗɑɎɌəɔɑ ɛɜɚɞɑɖɌɑɞ 

ɍɑɝɝɔɘɛɞɚɘəɚ, ɞɌɖɔɑ ɔɓɘɑəɑəɔɫ, ɖɌɖ ɏɜɧɒɌ 

ɘɑɒɛɚɓɎɚəɖɚɎɚɏɚ ɐɔɝɖɌ, ɚɍɜɌɓɚɎɌəɔɑ ɖɜɌɑɎɧɡ 

ɚɝɞɑɚɠɔɞɚɎ, ɏɔɛɑɜɞɜɚɠɔɜɚɎɌəəɧɕ ɝɟɝɞɌɎəɚ-

ɝɎɫɓɚɣəɧɕ ɌɛɛɌɜɌɞ, ɫɎɗɫɪɞɝɫ ɛɜɔɣɔəɚɕ Ɏɚɓ-

əɔɖəɚɎɑəɔɫ əɑɎɜɚɗɚɏɔɣɑɝɖɚɕ ɝɔɘɛɞɚɘɌɞɔɖɔ, 

ɎɧɓɧɎɌɫ ɍɚɗɨ Ɏ ɤɑɑ, ɜɌɐɔɖɟɗɚ- ɔ ɘɔɑɗɚɛɌɞɔɪ 

[1, 2].  

ȹɌɔɍɚɗɑɑ ɐɚɝɞɟɛəɧɘ ɘɑɞɚɐɚɘ ɎɔɓɟɌɗɔɓɌ-

ɢɔɔ ɓɌɍɚɗɑɎɌəɔɕ ɛɚɓɎɚəɚɣəɔɖɌ əɌ əɌɣɌɗɨəɚɘ 

ɩɞɌɛɑ ɚɍɝɗɑɐɚɎɌəɔɫ ɛɌɢɔɑəɞɌ ɫɎɗɫɑɞɝɫ ɜɑəɞɏɑ-
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əɚɗɚɏɔɣɑɝɖɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ Ɏ ɐɎɟɡ ɎɓɌɔɘəɚ 

ɛɑɜɛɑəɐɔɖɟɗɫɜəɧɡ ɛɜɚɑɖɢɔɫɡ. Ȼɜɔ Ɏɚɓəɔɖəɚ-

Ɏɑəɔɔ ɛɚɐɚɓɜɑəɔɫ əɌ əɑɝɞɌɍɔɗɨəɚɝɞɨ Ɏ ɛɚɓɎɚ-

əɚɣəɚ-ɐɎɔɏɌɞɑɗɨəɚɘ ɝɑɏɘɑəɞɑ Ɏɧɛɚɗəɫɑɞɝɫ 

ɠɟəɖɢɔɚəɌɗɨəɌɫ ɝɛɚəɐɔɗɚɏɜɌɠɔɫ, ɖɚɞɚɜɌɫ 

ɛɜɑɐɝɞɌɎɗɫɑɞ ɝɚɍɚɕ ɗɑɏɖɚ ɐɚɝɞɟɛəɚɑ, ɔ Ɏ ɞɚ ɒɑ 

Ɏɜɑɘɫ ɔəɠɚɜɘɌɞɔɎəɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ. ȺɐəɌɖɚ, 

ɛɚ ɘəɚɏɚɣɔɝɗɑəəɧɘ ɐɌəəɧɘ ɔɝɝɗɑɐɚɎɌɞɑɗɑɕ, 

ɚɝəɚɎəɧɘ əɑɐɚɝɞɌɞɖɚɘ ɛɜɔ ɚɢɑəɖɑ ɚɍəɌɜɟɒɔ-

ɎɌɑɘɧɡ ɛɜɔ ɜɑəɞɏɑəɚɏɜɌɠɔɔ ɔɓɘɑəɑəɔɕ ɫɎɗɫɑɞ-

ɝɫ ɔɝɛɚɗɨɓɚɎɌəɔɑ ɝɟɍɦɑɖɞɔɎəɧɡ ɖɌɣɑɝɞɎɑəəɧɡ 

ɛɚɖɌɓɌɞɑɗɑɕ, ɓɌɎɔɝɫɥɔɡ ɚɞ ɖɎɌɗɔɠɔɖɌɢɔɔ, 

ɚɛɧɞɌ, ɐɚɍɜɚɝɚɎɑɝɞəɚɝɞɔ, ɎɚɚɍɜɌɒɑəɔɫ ɔ ɞ.ɛ. 

ɎɜɌɣɌ-ɜɑəɞɏɑəɚɗɚɏɌ [3]. Ƀɞɚ əɌɔɍɚɗɑɑ ɎɌɒəɚ, 

ɛɜɔ ɜɑəɞɏɑəɚɏɜɌɠɔɔ ɞɚɗɨɖɚ ɖɚɝɎɑəəɚ ɘɚɒəɚ 

ɝɟɐɔɞɨ ɚɍ ɔɓɘɑəɑəɔɫɡ Ɏ ɘɑɒɛɚɓɎɚəɖɚɎɧɡ ɐɔɝ-

ɖɌɡ, ɝɎɫɓɚɣəɚɘ ɌɛɛɌɜɌɞɑ ɔ ɝɚɝɞɚɫəɔɔ əɑɎɜɌɗɨ-

əɧɡ ɝɞɜɟɖɞɟɜ Ɏ ɛɚɓɎɚəɚɣəɚɘ ɖɌəɌɗɑ. 

Ȯ ɞɑɣɑəɔɑ ɛɚɝɗɑɐəɔɡ 2-ɡ ɐɑɝɫɞɔɗɑɞɔɕ çɓɚ-

ɗɚɞɧɘ ɝɞɌəɐɌɜɞɚɘè ɚɍɝɗɑɐɚɎɌəɔɫ ɛɌɢɔɑəɞɚɎ ɝ 

ɐɑɏɑəɑɜɌɞɔɎəɧɘɔ ɓɌɍɚɗɑɎɌəɔɫɘɔ ɛɚɓɎɚəɚɣəɔɖɌ 

ɫɎɗɫɑɞɝɫ ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɌɫ ɞɚɘɚɏɜɌɠɔɫ, 

ɚɍɗɌɐɌɪɥɌɫ ɞɌɖɔɘɔ ɐɚɝɞɚɔəɝɞɎɌɘɔ, ɖɌɖ əɑɔə-

ɎɌɓɔɎəɚɝɞɨ, ɚɞɝɟɞɝɞɎɔɑ ɗɟɣɑɎɚɕ əɌɏɜɟɓɖɔ, ɤɔ-

ɜɚɖɚɑ ɛɚɗɑ ɔɓɚɍɜɌɒɑəɔɫ, Ɏɚɓɘɚɒəɚɝɞɨ ɛɚɗɟɣɑ-

əɔɫ ɞɚɘɚɏɜɌɘɘ Ɏ ɗɪɍɚɕ ɛɗɚɝɖɚɝɞɔ (ɝɌɏɔɞɞɌɗɨ-

əɌɫ, ɖɚɜɚəɌɜəɌɫ, ɌɖɝɔɌɗɨəɌɫ), ɎɔɓɟɌɗɔɓɌɢɔɫ 

ɝɚɐɑɜɒɔɘɚɏɚ ɐɟɜɌɗɨəɚɏɚ ɘɑɤɖɌ, ɖɚɜɑɤɖɚɎɧɡ 

ɖɌəɌɗɚɎ, ɛɌɜɌɎɑɜɞɑɍɜɌɗɨəɧɡ ɚɍɗɌɝɞɑɕ, Ɏɧɝɚɖɔɕ 

ɘɑɒɞɖɌəɑɎɚɕ ɖɚəɞɜɌɝɞ, ɎɧɝɚɖɌɫ ɣɟɎɝɞɎɔɞɑɗɨ-

əɚɝɞɨ ɖ ɛɌɞɚɗɚɏɔɣɑɝɖɔɘ ɔɓɘɑəɑəɔɫɘ Ɏ ɝɞɜɟɖɞɟ-

ɜɑ ɞɖɌəɑɕ, Ɏɚɓɘɚɒəɚɝɞɨ ɞɚɣəɚɕ ɝɞɜɟɖɞɟɜəɚɕ 

ɡɌɜɌɖɞɑɜɔɝɞɔɖɔ ɞɖɌəɔ ɛɚɝɜɑɐɝɞɎɚɘ ɔɝɛɚɗɨɓɚ-

ɎɌəɔɫ ɜɌɓɗɔɣəɧɡ ɛɟɗɨɝɚɎɧɡ ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚ-

ɝɞɑɕ, Ɏɚɓɘɚɒəɚɝɞɨ ɎɔɓɟɌɗɔɓɌɢɔɔ ɝɚɝɟɐɔɝɞɚɏɚ 

ɜɟɝɗɌ Ɏɝɑɡ ɖɌɗɔɍɜɚɎ ɔ ɐɜ.   

Ⱥɍ ɔɝɖɗɪɣɔɞɑɗɨəɚɕ ɎɌɒəɚɝɞɔ ȸȼ-

ɞɚɘɚɏɜɌɠɔɔ ɛɜɔ ɚɍɝɗɑɐɚɎɌəɔɔ ɛɌɢɔɑəɞɚɎ ɝ ɓɌ-

ɍɚɗɑɎɌəɔɫɘɔ ɛɚɓɎɚəɚɣəɔɖɌ ɎɧɝɖɌɓɧɎɌɪɞɝɫ ɖɌɖ 

ɚɞɑɣɑɝɞɎɑəəɧɑ, ɞɌɖ ɔ ɓɌɜɟɍɑɒəɧɑ ɌɎɞɚɜɧ. Ɂɔɞɨ 

ȸ.Ȭ. ɔ ɐɜ., Ɏ ɡɚɐɑ ɝɎɚɑɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ Ɏɧɐɑɗɫ-

ɪɞ ɛɜɑɔɘɟɥɑɝɞɎɌ ȸȼȾ Ɏ ɎɧɫɎɗɑəɔɔ ɛɌɞɚɗɚɏɔɔ 

ɘɑɒɛɚɓɎɚəɖɚɎɧɡ ɐɔɝɖɚɎ, ɜɌəəɔɡ ɔɓɘɑəɑəɔɕ 

ɘɚɜɠɚɗɚɏɔɔ ɘɫɏɖɚɞɖɌəəɧɡ ɝɞɜɟɖɞɟɜ: ɘɑɒɛɚ-

ɓɎɚəɖɚɎɧɡ ɐɔɝɖɚɎ, ɝɛɔəəɚɏɚ ɘɚɓɏɌ, ɑɏɚ ɚɍɚɗɚɣɑɖ 

ɔ ɖɚɜɑɤɖɚɎ, ɛɑɜɑɐəɑɕ ɔ ɓɌɐəɑɕ ɛɜɚɐɚɗɨəɧɡ 

ɝɎɫɓɚɖ, ɝɟɝɞɌɎɚɎ. ȺɞɘɑɣɌɑɞɝɫ Ɏɚɓɘɚɒəɚɝɞɨ ɛɜɚ-

ɝɗɑɒɔɎɌəɔɫ ɛɜɚɢɑɝɝɌ ɐɑɏɑəɑɜɌɢɔɔ ɔ ɛɚɞɑɜɔ 

ɒɔɐɖɚɝɞɔ ɠɔɍɜɚɓəɚɏɚ ɖɚɗɨɢɌ, ɛɟɗɨɛɚɓəɚɏɚ ɫɐɜɌ 

ɔ ɓɌɘɧɖɌɞɑɗɨəɧɡ ɛɗɌɝɞɔə [4, 5]. ȳɌɜɟɍɑɒəɧɑ 

ɔɝɝɗɑɐɚɎɌɞɑɗɔ ɔ ɛɜɌɖɞɔɖɟɪɥɔɑ ɡɔɜɟɜɏɔ ɞɌɖɒɑ 

ɟɍɑɒɐɑəɧ Ɏ Ɏɧɝɚɖɚɕ ɓəɌɣɔɘɚɝɞɔ ɔ ɎɌɒəɚɝɞɔ 

ɛɜɑɐɚɛɑɜɌɢɔɚəəɚɏɚ ɚɍɝɗɑɐɚɎɌəɔɫ ɛɌɢɔɑəɞɚɎ ɝ 

ɛɜɔɘɑəɑəɔɑɘ ȸȼ-ɞɚɘɚɏɜɌɠɔɔ, ɛɚɓɎɚɗɫɪɥɑɕ 

ɚɛɜɑɐɑɗɔɞɨ ɛɌɞɚɗɚɏɔɣɑɝɖɔɑ ɔɓɘɑəɑəɔɫ Ɏ ɛɚɓɎɚ-

əɚɣəɚɘ ɖɌəɌɗɑ, ɝɞɑɛɑəɨ ɎɧɜɌɒɑəəɚɝɞɔ ɖɚɘ-

ɛɜɑɝɝɔɔ ɝɛɔəəɚɏɚ ɘɚɓɏɌ ɔ ɖɚɗɔɣɑɝɞɎɚ ɎɚɎɗɑɣɑə-

əɧɡ ɟɜɚɎəɑɕ [6, 7, 8]. 

Ȱɗɫ ɚɢɑəɖɔ ɝɚɝɞɚɫəɔɫ ɖɚɝɞəɚɕ ɞɖɌəɔ 

əɌɔɍɚɗɑɑ ɔəɠɚɜɘɌɞɔɎəɧɘ ɘɑɞɚɐɚɘ ɔɝɝɗɑɐɚɎɌ-

əɔɫ ɫɎɗɫɑɞɝɫ ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ (ȶȾ), 

ɛɚɓɎɚɗɫɪɥɌɫ ɌəɌɗɔɓɔɜɚɎɌɞɨ ɏɟɍɣɌɞɟɪ ɔ ɖɚɜɞɔ-

ɖɌɗɨəɟɪ ɖɚɝɞəɟɪ ɞɖɌəɨ, ɚɢɑəɔɞɨ ɛɌɜɌɘɑɞɜɧ 

ɖɚɝɞɔ, ɎɖɗɪɣɌɫ ɖɚɗɔɣɑɝɞɎɑəəɟɪ ɚɢɑəɖɟ ɘɌɖɜɚ-

ɝɞɜɟɖɞɟɜəɧɡ (ɏɑɚɘɑɞɜɔɫ ɖɚɝɞɔ) ɔ ɘɔɖɜɚɝɞɜɟɖ-

ɞɟɜəɧɡ (ɚɍɦɑɘ, ɖɚɗɔɣɑɝɞɎɚ ɖɚɝɞəɧɡ ɞɜɌɍɑɖɟɗ) 

ɛɌɜɌɘɑɞɜɚɎ. ȺəɌ ɐɌɑɞ ɍɚɗɑɑ ɣɑɞɖɚɑ ɔ ɚɍɦɑɖɞɔɎ-

əɚɑ ɛɜɑɐɝɞɌɎɗɑəɔɑ ɚɍ Ɍɜɡɔɞɑɖɞɚəɔɖɑ ɖɚɝɞəɧɡ 

ɝɞɜɟɖɞɟɜ ɔ, Ɏ ɔɞɚɏɑ, əɌ ɩɞɌɛɑ ɐɚɚɛɑɜɌɢɔɚəəɚɏɚ 

ɚɍɝɗɑɐɚɎɌəɔɫ ɛɚɓɎɚɗɫɑɞ ɎɧɫɎɔɞɨ ɟɣɌɝɞɖɔ ɝɞɑəɚ-

ɓɌ ɛɚɓɎɚəɚɣəɚɏɚ ɖɌəɌɗɌ ɝ ɔɓɘɑəɑəəɧɘɔ ɖɚɝɞ-

əɧɘɔ ɝɞɜɟɖɞɟɜɌɘɔ, ɞɌɖɔɘɔ ɖɌɖ ɖɜɌɑɎɧɑ ɚɝɞɑɚ-

ɠɔɞɧ; Ɍ Ɏ ɖɌɣɑɝɞɎɑ ɍɗɔɒɌɕɤɑɏɚ ɔ ɚɞɐɌɗɑəəɚɏɚ 

ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɏɚ ɖɚəɞɜɚɗɨəɚɏɚ ɔɝɝɗɑɐɚɎɌ-

əɔɫ ɛɚɓɎɚɗɫɑɞ ɚɢɑəɔɞɨ ɛɚɗɚɒɑəɔɑ ɟɝɞɌəɚɎɗɑə-

əɧɡ ɔɘɛɗɌəɞɌɞɚɎ ɔ ɚɍɜɌɓɚɎɌəɔɑ ɘɑɒɞɑɗɚɎɚɏɚ 

ɝɛɚəɐɔɗɚɐɑɓɌ. 

ȳəɌɣɔɘɚɕ ɔ ɛɚɖɌ əɑɜɑɤɑəəɚɕ ɛɜɚɍɗɑɘɚɕ 

ɫɎɗɫɑɞɝɫ əɑɚɍɚɝəɚɎɌəəɚɑ ɔɏəɚɜɔɜɚɎɌəɔɑ ɝɛɑ-

ɢɔɌɗɔɝɞɌɘɔ ɛɑɜɎɔɣəɚɏɚ ɓɎɑəɌ ɛɜɚɝɞɚɏɚ ɛɜɌɎɔ-

ɗɌ: ȸȼ-ɞɚɘɚɏɜɌɠɔɫ ɫɎɗɫɑɞɝɫ ɛɑɜɎɧɘ ɤɌɏɚɘ ɔ 

ɎɌɒəɑɕɤɑɕ ɣɌɝɞɨɪ ɚɍɝɗɑɐɚɎɌəɔɫ ɛɌɢɔɑəɞɚɎ ɝ 

əɑɎɜɚɗɚɏɔɣɑɝɖɚɕ ɝɔɘɛɞɚɘɌɞɔɖɚɕ. ȹɑɝɎɚɑɎɜɑ-

ɘɑəəɚɑ ɛɜɚɎɑɐɑəɔɑ ɝɚɚɞɎɑɞɝɞɎɟɪɥɔɡ ɐɔɌɏəɚ-

ɝɞɔɣɑɝɖɔɡ ɔɝɝɗɑɐɚɎɌəɔɕ ɣɜɑɎɌɞɚ ɖɌɖ ɟɝɟɏɟɍɗɑ-

əɔɑɘ ɔɘɑɪɥɑɕɝɫ ɝɔɘɛɞɚɘɌɞɔɖɔ Ɏɛɗɚɞɨ ɐɚ 

əɑɎɚɝɛɚɗəɔɘɚɏɚ ɐɑɠɔɢɔɞɌ, ɞɌɖ ɔ ɜɌɓɎɔɞɔɑɘ əɑ-

ɚɍɜɌɞɔɘɧɡ ɔɓɘɑəɑəɔɕ. ȾɌɖɒɑ ɎɌɒəɚ, ɣɞɚ Ɏɚ-

Ɏɜɑɘɫ əɌɣɌɞɚɑ ɗɑɣɑəɔɑ ɎɧɫɎɗɑəəɧɡ Ɏ ɚɐəɚɘ-

ɐɎɟɡ ɝɑɏɘɑəɞɌɡ ɔɓɘɑəɑəɔɕ ɛɜɑɛɫɞɝɞɎɟɑɞ ɓɌɛɟɝ-

ɖɟ çɖɌɝɖɌɐɌè ɍɚɗɑɓəɔ ɔ ɎɚɎɗɑɣɑəɔɪ Ɏ ɛɌɞɚɗɚɏɔ-

ɣɑɝɖɔɕ ɛɜɚɢɑɝɝ ɢɑɗɚɏɚ ɚɞɐɑɗɌ ɔɗɔ ɚɞɐɑɗɚɎ ɛɚ-

ɓɎɚəɚɣəɔɖɌ. 

Ȯ ɡɚɐɑ ɛɜɚɎɑɐɑəɔɫ ɖɗɔəɔɣɑɝɖɚɏɚ ɔ ɔə-

ɝɞɜɟɘɑəɞɌɗɨəɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɕ ɟ ɍɚɗɨɤɔəɝɞɎɌ 

ɛɌɢɔɑəɞɚɎ, ɔɘɑɪɥɔɡ əɑɎɜɚɗɚɏɔɣɑɝɖɟɪ ɝɔɘɛɞɚ-

ɘɌɞɔɖɟ, ɎɧɫɎɗɫɪɞɝɫ ɐɑɏɑəɑɜɌɞɔɎəɚ-

ɐɔɝɞɜɚɠɔɣɑɝɖɔɑ ɔɓɘɑəɑəɔɫ ɤɑɕəɚɏɚ ɚɞɐɑɗɌ ɛɚ-

ɓɎɚəɚɣəɔɖɌ ɜɌɓɗɔɣəɚɕ ɝɞɑɛɑəɔ ɎɧɜɌɒɑəəɚɝɞɔ, 

ɓɌɞɜɌɏɔɎɌɪɥɔɑ ɚɐɔə-ɐɎɌ ɛɚɓɎɚəɚɣəɚ-

ɐɎɔɏɌɞɑɗɨəɧɡ ɝɑɏɘɑəɞɌ, ɜɑɒɑ ð Ɏ ɖɚɗɔɣɑɝɞɎɑ 

ɞɜɑɡ-ɣɑɞɧɜɑɡ ɟɜɚɎəɑɕ. 

Ȼɚɝɗɑ ɚɍɝɗɑɐɚɎɌəɔɫ ɔ ɎɧɝɞɌɎɗɑəɔɫ ɐɔɌ-

ɏəɚɓɌ əɌ ɛɑɜɑɐəɔɕ ɛɗɌə ɎɧɝɞɟɛɌɑɞ ɛɜɚɍɗɑɘɌ 

ɎɧɍɚɜɌ ɞɌɖɞɔɖɔ ɗɑɣɑəɔɫ ð ɖɚəɝɑɜɎɌɞɔɎəɚɏɚ ɗɔ-

ɍɚ ɚɛɑɜɌɞɔɎəɚɏɚ. ȹɌ ɝɑɏɚɐəɫɤəɔɕ ɐɑəɨ ɛɚɖɌɓɌ-

əɔɫ ɖ ɚɛɑɜɌɞɔɎəɚɘɟ ɗɑɣɑəɔɪ ɝɞɑəɚɓɌ ɛɚɓɎɚəɚɣ-

əɚɏɚ ɖɌəɌɗɌ ɣɑɞɖɚ ɚɛɜɑɐɑɗɑəɧ: Ɍ) əɌɗɔɣɔɑ ɞɚɣəɚ 

ɗɚɖɌɗɔɓɚɎɌəəɚɏɚ ɖɚɘɛɜɔɘɔɜɟɪɥɑɏɚ əɑɎɜɌɗɨ-

əɧɑ ɝɞɜɟɖɞɟɜɧ ɠɌɖɞɚɜɌ, ɛɚɐɞɎɑɜɒɐɬəəɚɏɚ ɐɌə-

əɧɘɔ ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɚɕ ɔɗɔ ɖɚɘɛɨɪɞɑɜəɚɕ 

ɞɚɘɚɏɜɌɠɔɔ, ɝɚɎɛɌɐɌɪɥɑɏɚ ɝ ɖɗɔəɔɣɑɝɖɚɕ ɖɌɜ-

ɞɔəɚɕ ɓɌɍɚɗɑɎɌəɔɫ; ɍ) əɌɗɔɣɔɑ ɝɞɚɕɖɚɏɚ əɑɎɜɚ-

ɗɚɏɔɣɑɝɖɚɏɚ ɐɑɠɔɢɔɞɌ; Ɏ) ɍɑɓɟɝɛɑɤəɚɝɞɨ ɖɚə-

ɝɑɜɎɌɞɔɎəɚɏɚ ɗɑɣɑəɔɫ; ɏ) ɝɞɚɕɖɚɑ ɝəɔɒɑəɔɑ ɖɌ-

ɣɑɝɞɎɌ ɒɔɓəɔ ɛɌɢɔɑəɞɌ.  

Ȯ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ əɌɔɍɚɗɑɑ ɛɜɚɏɜɑɝɝɔɎ-

əɧɘ ɫɎɗɫɑɞɝɫ ɎɌɜɔɌəɞ ɠɔɖɝɌɢɔɔ ɛɚɓɎɚəɚɣəɚ-

ɐɎɔɏɌɞɑɗɨəɚɏɚ ɝɑɏɘɑəɞɌ ɘɑɒɞɑɗɚɎɧɘ ɖɑɕɐɒɑɘ ɝ 

əɟɗɑɎɧɘ ɛɜɚɠɔɗɑɘ ɔ ɍɗɚɖɔɜɟɪɥɔɘ ɘɑɡɌəɔɓ-
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ɘɚɘ ɔɓ PEEK ɘɌɞɑɜɔɌɗɌ (stand-alone cage), Ɏɝɑ 

ɣɌɥɑ ɛɜɔɘɑəɫɑɘɧɘ ɖɌɖ ɛɜɔ ɘɚəɚ-, ɞɌɖ ɔ ɛɜɔ 

ɛɚɗɔɝɑɏɘɑəɞɌɜəɧɡ ɛɌɞɚɗɚɏɔɫɡ [9].  

 ȻɑɜɑɐəɑɍɚɖɚɎɚɕ ɤɑɕəɧɕ ɛɌɜɌɠɌɜɔəɏɑ-

Ɍɗɨəɧɕ ɐɚɝɞɟɛ, ɚɛɔɝɌəəɧɕ Smith, Robinson ɔ 

Cloward, ɛɚɗɟɣɔɗ Ɏ ɛɚɝɗɑɐəɔɑ ɐɑɝɫɞɔɗɑɞɔɫ 

əɌɔɍɚɗɨɤɑɑ ɜɌɝɛɜɚɝɞɜɌəɑəɔɑ ɔ ɝ əɑɍɚɗɨɤɔɘɔ 

ɔɓɘɑəɑəɔɫɘɔ ɛɜɔɘɑəɫɑɞɝɫ ɣɌɥɑ Ɏɝɑɏɚ ɛɜɔ ɡɔ-

ɜɟɜɏɔɣɑɝɖɚɘ ɗɑɣɑəɔɔ ɞɜɌɎɘ ɔ ɓɌɍɚɗɑɎɌəɔɕ 

ɤɑɕəɚɏɚ ɚɞɐɑɗɌ ɛɚɓɎɚəɚɣəɔɖɌ [10]. Ⱥə ɛɚɓɎɚɗɫ-

ɑɞ ɜɑɎɔɓɚɎɌɞɨ ɛɚɓɎɚəɚɣəɧɕ ɖɌəɌɗ ɚɞ 2-ɏɚ ɤɑɕ-

əɚɏɚ ɐɚ 3-ɏɚ ɏɜɟɐəɚɏɚ ɛɚɓɎɚəɖɚɎ ɝ ɘɔəɔɘɌɗɨəɚɕ 

ɞɜɌɎɘɚɕ ɐɗɫ ɛɌɢɔɑəɞɌ ɔ əɌɔɍɚɗɑɑ Ɏɧɏɚɐəɧɘ 

ɖɚɝɘɑɞɔɣɑɝɖɔɘ ɜɑɓɟɗɨɞɌɞɚɘ.  

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. 

Ȯ ɝɞɌɞɨɑ ɛɜɔɎɑɐɑə ɚɛɧɞ ɛɜɑɐɚɛɑɜɌɢɔɚə-

əɚɏɚ ɚɍɝɗɑɐɚɎɌəɔɫ, ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ ɔ 

ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɏɚ əɌɍɗɪɐɑəɔɫ 25 ɛɌɢɔɑəɞɚɎ 

ɝɚ ɝɞɑəɚɓɚɘ ɛɚɓɎɚəɚɣəɚɏɚ ɖɌəɌɗɌ. 

Ȯɝɑ ɛɌɢɔɑəɞɧ ɚɍɜɌɥɌɗɔɝɨ ɓɌ ɖɚəɝɟɗɨɞɌ-

ɞɔɎəɚɕ ɛɚɘɚɥɨɪ ɡɔɜɟɜɏɌ-ɎɑɜɞɑɍɜɚɗɚɏɌ ɎɎɔɐɟ 

ɚɞɝɟɞɝɞɎɔɫ ɛɚɗɚɒɔɞɑɗɨəɚɏɚ ɩɠɠɑɖɞɌ ɚɞ ɖɚəɝɑɜ-

ɎɌɞɔɎəɚɕ ɞɑɜɌɛɔɔ ɔ ɝɚɡɜɌəɑəɔɫ ɍɚɗɑɎɚɏɚ ɝɔə-

ɐɜɚɘɌ. Ȼɜɔ ɝɍɚɜɑ ɌəɌɘəɑɓɌ, ɚɝɘɚɞɜɑ ɔ ɚɢɑəɖɑ 

əɑɎɜɚɗɚɏɔɣɑɝɖɚɏɚ ɝɞɌɞɟɝɌ, ɡɌɜɌɖɞɑɜəɧɘɔ ɝɔɘɛ-

ɞɚɘɌɘɔ ɐɗɫ ɐɌəəɚɕ ɏɜɟɛɛɧ ɛɌɢɔɑəɞɚɎ ɫɎɗɫɗɔɝɨ: 

əɌɗɔɣɔɑ ɒɌɗɚɍ əɌ ɍɚɗɨ Ɏ ɚɍɗɌɝɞɔ ɤɑɕəɚ-

ɎɚɜɚɞəɔɖɚɎɚɕ ɓɚəɧ, ɣɌɝɞɚ ɔɜɜɌɐɔɔɜɟɥɑɕ Ɏ ɚɐ-

əɟ, ɗɔɍɚ ɚɍɑ Ɏɑɜɡəɔɑ ɖɚəɑɣəɚɝɞɔ, ɝ ɚɢɑəɖɚɕ Ɏɧ-

ɜɌɒɑəəɚɝɞɔ ɍɚɗɑɎɚɏɚ ɝɔəɐɜɚɘɌ ɛɚ ȮȬɄ ɚɞ 7 ɐɚ 

9 ɍɌɗɗɚɎ. 

Ȯɝɑɘ ɛɌɢɔɑəɞɌɘ əɌ ɩɞɌɛɑ ɐɚɚɛɑɜɌɢɔɚəəɚ-

ɏɚ ɚɍɝɗɑɐɚɎɌəɔɫ ɛɜɚɎɚɐɔɗɚɝɨ ȶȾ-ɔɝɝɗɑɐɚɎɌəɔɑ 

ɔ ȸȼ-ɞɚɘɚɏɜɌɠɔɫ ɤɑɕəɚɏɚ ɚɞɐɑɗɌ ɛɚɓɎɚəɚɣəɔ-

ɖɌ əɌ Ɏɧɝɚɖɚɛɚɗɨəɚɘ ɞɚɘɚɏɜɌɠɑ ɝɔɗɚɕ 1,5-3,0 

ȾɑɝɗɌ. ȾɌɖɒɑ, ɎɧɛɚɗəɫɗɌɝɨ ɜɑəɞɏɑəɚɏɜɌɠɔɫ 

ɤɑɕəɚɏɚ ɚɞɐɑɗɌ ɛɚɓɎɚəɚɣəɔɖɌ Ɏ ɐɎɟɡ ɛɜɚɑɖɢɔ-

ɫɡ, ɛɜɔ əɑɚɍɡɚɐɔɘɚɝɞɔ, ɝ ɢɑɗɨɪ ɎɧɫɎɗɑəɔɫ əɑ-

ɝɞɌɍɔɗɨəɚɝɞɔ ɛɚɓɎɚəɚɣəɚ-ɐɎɔɏɌɞɑɗɨəɧɡ ɝɑɏɘɑə-

ɞɚɎ ð ɠɟəɖɢɔɚəɌɗɨəɧɑ ɛɜɚɍɧ. 

Ȯɝɑɘ ɛɌɢɔɑəɞɌɘ ɛɜɚɎɑɐɑəɚ ɡɔɜɟɜɏɔɣɑɝɖɚɑ 

ɗɑɣɑəɔɑ Ɏ ɚɍɦɑɘɑ ɘɔəɔɔəɎɌɓɔɎəɚɏɚ ɐɑɖɚɘɛɜɑɝ-

ɝɔɎəɚ-ɝɞɌɍɔɗɔɓɔɜɟɪɥɑɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ ɝ 

ɟɝɞɌəɚɎɖɚɕ ɖɑɕɐɒɌ ɝ əɟɗɑɎɧɘ ɛɜɚɠɔɗɑɘ ɔ ɘɑ-

ɡɌəɔɓɘɚɘ ɍɗɚɖɔɜɚɎɌəɔɫ. Ȯɚ Ɏɝɑɡ ɝɗɟɣɌɫɡ ɔə-

ɞɜɌɚɛɑɜɌɢɔɚəəɧɕ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɕ ɖɚəɞɜɚɗɨ 

ɚɝɟɥɑɝɞɎɗɫɗɝɫ ɝ ɛɚɘɚɥɨɪ ɩɗɑɖɞɜɚəəɚ-

ɚɛɞɔɣɑɝɖɚɏɚ ɛɜɑɚɍɜɌɓɚɎɌɞɑɗɫ.  

ȻɌɢɔɑəɞɚɎ ɌɖɞɔɎɔɓɔɜɚɎɌɗɔ Ɏ ɐɑəɨ ɚɛɑɜɌ-

ɢɔɔ. Ȯ ɛɑɜɎɧɑ ɝɟɞɖɔ ɛɚɝɗɑ ɚɛɑɜɌɢɔɔ, ɝ ɢɑɗɨɪ 

ɚɢɑəɖɔ ɟɝɞɌəɚɎɗɑəəɚɕ ɠɔɖɝɔɜɟɪɥɑɕ ɖɚə-

ɝɞɜɟɖɢɔɔ ɛɜɚɎɚɐɔɗɚɝɨ ɖɚəɞɜɚɗɨəɚɑ ɜɑəɞɏɑəɚɗɚ-

ɏɔɣɑɝɖɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɤɑɕəɚɏɚ ɚɞɐɑɗɌ ɛɚɓɎɚ-

əɚɣəɔɖɌ Ɏ ɐɎɟɡ ɛɜɚɑɖɢɔɫɡ. 

Ȯ ɜɌəəɑɘ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɘ ɛɑɜɔɚɐɑ 

ɛɌɢɔɑəɞɧ ɛɚɗɟɣɌɗɔ ɌəɞɔɍɌɖɞɑɜɔɌɗɨəɟɪ, ɛɜɚɞɔ-

ɎɚɎɚɝɛɌɗɔɞɑɗɨəɟɪ, ɝɔɘɛɞɚɘɌɞɔɣɑɝɖɟɪ ɞɑɜɌ-

ɛɔɪ, ɍɧɗɚ ɜɑɖɚɘɑəɐɚɎɌəɚ əɚɤɑəɔɑ ɘɫɏɖɚɏɚ 

ɤɑɕəɚɏɚ ɚɜɞɑɓɌ.  

Ȯɧɛɔɝɖɟ ɛɌɢɔɑəɞɚɎ ɔɓ ɝɞɌɢɔɚəɌɜɌ ɚɝɟ-

ɥɑɝɞɎɗɫɗɔ əɌ 3-4 ɝɟɞɖɔ ɛɚɝɗɑ ɚɛɑɜɌɢɔɔ.  

Ƀɑɜɑɓ 4-6 əɑɐɑɗɨ ɛɌɢɔɑəɞɌɘ ɛɜɚɎɚɐɔɗɌɝɨ 

ɖɚəɞɜɚɗɨəɌɫ ɜɑəɞɏɑəɚɏɜɌɠɔɫ ɤɑɕəɚɏɚ ɚɞɐɑɗɌ 

ɛɚɓɎɚəɚɣəɔɖɌ ɝ ɢɑɗɨɪ ɔɝɖɗɪɣɑəɔɫ ɘɔɏɜɌɢɔɔ 

ɠɔɖɝɔɜɟɪɥɔɡ ɝɔɝɞɑɘ, ɛɚɝɗɑ ɣɑɏɚ, ɛɌɢɔɑəɞɌɘ 

ɜɌɓɜɑɤɌɗɚɝɨ ɡɚɐɔɞɨ ɍɑɓ ɤɑɕəɚɏɚ ɚɜɞɑɓɌ. 

ȹɌ ɍɚɗɑɑ ɛɚɓɐəɔɡ ɝɜɚɖɌɡ əɌɍɗɪɐɑəɔɫ (6-

12 -18 ɘɑɝɫɢɑɎ) ɛɌɢɔɑəɞɌɘ Ɏɧɛɚɗəɫɗɚɝɨ ɖɚə-

ɞɜɚɗɨəɚɑ ȶȾ-ɔɝɝɗɑɐɚɎɌəɔɑ ɤɑɕəɚɏɚ ɚɞɐɑɗɌ ɛɚ-

ɓɎɚəɚɣəɔɖɌ, ɖɌɖ ɘɑɞɚɐ, ɛɚɓɎɚɗɫɪɥɔɕ əɌɔɍɚɗɑɑ 

ɞɚɣəɚ ɚɢɑəɔɞɨ ɝɚɝɞɚɫəɔɑ ɖɚɝɞəɧɡ ɝɞɜɟɖɞɟɜ ɔ 

ɝɞɑɛɑəɨ ɚɍɜɌɓɚɎɌəɔɫ ɝɛɚəɐɔɗɚɐɑɓɌ. 

ȶɗɔəɔɣɑɝɖɚɑ əɌɍɗɪɐɑəɔɑ. 

ȻɌɢɔɑəɞɖɌ ȶ. ɚɍɜɌɞɔɗɌɝɨ Ɏ ɖɗɔəɔɖɟ ɓɌ 

ɖɚəɝɟɗɨɞɌɞɔɎəɚɕ ɛɚɘɚɥɨɪ ɝ ɒɌɗɚɍɌɘɔ əɌ ɚəɑ-

ɘɑəɔɑ 1-3 ɛɌɗɨɢɑɎ ɚɍɑɔɡ Ɏɑɜɡəɔɡ ɖɚəɑɣəɚɝɞɑɕ, 

ɛɚɝɞɚɫəəɚɑ ɣɟɎɝɞɎɚ ɐɔɝɖɚɘɠɚɜɞɌ Ɏ ɤɑɕəɚɘ ɚɞ-

ɐɑɗɑ ɛɚɓɎɚəɚɣəɔɖɌ, ɏɚɗɚɎɚɖɜɟɒɑəɔɑ, ɜɌɝɝɑɫə-

əɚɝɞɨ. ȴɓ ɌəɌɘəɑɓɌ ɔɓɎɑɝɞəɚ: ɛɌɢɔɑəɞɖɌ Ɏɑɐɑɞ 

ɘɌɗɚɛɚɐɎɔɒəɧɕ ɚɍɜɌɓ ɒɔɓəɔ, ɚɠɔɝəɧɕ ɝɚ-

ɞɜɟɐəɔɖ ɝ əɑəɚɜɘɔɜɚɎɌəəɧɘ ɏɜɌɠɔɖɚɘ ɜɌɍɚɞɧ, 

ɎɛɑɜɎɧɑ ɚɞɘɑɞɔɗɌ ɣɟɎɝɞɎɚ ɚəɑɘɑəɔɫ 1-3 ɛɌɗɨ-

ɢɑɎ əɌ ɚɍɑɔɡ Ɏɑɜɡəɔɡ ɖɚəɑɣəɚɝɞɫɡ Ɏ 2010ɏ., Ɏ 

ɝɎɫɓɔ ɝ ɣɑɘ ɚɍɜɌɞɔɗɌɝɨ ɓɌ ɘɑɐɔɢɔəɝɖɚɕ ɛɚɘɚ-

ɥɨɪ ɛɚ ɘɑɝɞɟ ɒɔɞɑɗɨɝɞɎɌ. ȭɧɗɚ ɛɜɚɎɑɐɑəɚ 

ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɤɑɕəɚɏɚ ɚɞ-

ɐɑɗɌ ɛɚɓɎɚəɚɣəɔɖɌ, Ɏ ɡɚɐɑ ɖɚɞɚɜɚɏɚ ɍɧɗɔ ɎɧɫɎ-

ɗɑəɧ əɑɓəɌɣɔɞɑɗɨəɧɑ ɐɑɏɑəɑɜɌɞɔɎəɧɑ ɔɓɘɑəɑ-

əɔɫ, Ɏɧɛɜɫɘɗɑəɔɑ ɤɑɕəɚɏɚ ɗɚɜɐɚɓɌ, ɝəɔɒɑəɔɑ 

Ɏɧɝɚɞɧ ɘɑɒɛɚɓɎɚəɖɚɎɚɏɚ ɐɔɝɖɌ Ƚ3-Ƚ4. Ȯ ɛɑɜɔ-

ɚɐ ɝ 2010 ɛɚ 2017ɏɏ. ɛɜɚɎɚɐɔɗɌɝɨ ɖɚəɝɑɜɎɌɞɔɎ-

əɌɫ ɞɑɜɌɛɔɫ ɝɚ ɝɗɌɍɚ ɎɧɜɌɒɑəəɧɘ ɛɚɗɚɒɔɞɑɗɨ-

əɧɘ ɩɠɠɑɖɞɚɘ. Ȯ ɔɪəɑ 2017ɏ. Ɏ ɝɎɫɓɔ ɝ ɟɡɟɐ-

ɤɑəɔɑɘ ɝɚɝɞɚɫəɔɫ, ɎɧɜɌɒɌɪɥɑɏɚɝɫ Ɏ ɍɚɗɫɡ Ɏ 

ɚɍɑɔɡ Ɏɑɜɡəɔɡ ɖɚəɑɣəɚɝɞɫɡ, ɚəɑɘɑəɔɔ 1-3 

ɛɌɗɨɢɑɎ ɚɍɑɔɡ Ɏɑɜɡəɔɡ ɖɚəɑɣəɚɝɞɑɕ, ɣɟɎɝɞɎɑ 

ɐɔɝɖɚɘɠɚɜɞɌ Ɏ ɤɑɕəɚɘ ɚɞɐɑɗɑ ɛɚɓɎɚəɚɣəɔɖɌ, 

ɏɚɗɚɎɚɖɜɟɒɑəɔɔ, ɜɌɝɝɑɫəəɚɝɞɔ, ɛɌɢɔɑəɞɖɌ ɛɚ-

Ɏɞɚɜəɚ ɚɍɜɌɞɔɗɌɝɨ ɓɌ ɘɑɐɔɢɔəɝɖɚɕ ɛɚɘɚɥɨɪ ɛɚ 

ɘɑɝɞɟ ɒɔɞɑɗɨɝɞɎɌ. ȮɛɑɜɎɧɑ (!) ɓɌ 7 ɗɑɞ ɍɚɗɑɓəɔ 

ɛɌɢɔɑəɞɖɑ ɍɧɗɚ ɜɑɖɚɘɑəɐɚɎɌəɚ ɛɜɚɎɑɐɑəɔɑ 

ȸȼȾ-ɔɝɝɗɑɐɚɎɌəɔɫ ɤɑɕəɚɏɚ ɚɞɐɑɗɌ ɛɚɓɎɚəɚɣəɔ-

ɖɌ, Ɏ ɡɚɐɑ ɖɚɞɚɜɚɏɚ ɎɧɫɎɗɑəɚ: ȸȼ-ɖɌɜɞɔəɌ ɐɑ-

ɏɑəɑɜɌɞɔɎəɚ-ɐɔɝɞɜɚɠɔɣɑɝɖɔɡ ɔɓɘɑəɑəɔɕ, ɚɝɞɑ-

ɚɡɚəɐɜɚɓɌ ɔ ɐɑɠɚɜɘɔɜɟɪɥɑɏɚ ɝɛɚəɐɔɗɑɓɌ ɤɑɕ-

əɚɏɚ ɔ Ɏɑɜɡəɑ-ɏɜɟɐəɚɏɚ ɚɞɐɑɗɚɎ ɛɚɓɎɚəɚɣəɔɖɌ. 

ȮɧɜɌɒɑəəɌɫ ɖɚɘɛɜɑɝɝɔɫ ɝɛɔəəɚɏɚ ɘɚɓɏɌ ɔ 

ɝɛɔəəɚɘɚɓɏɚɎɧɡ ɖɚɜɑɤɖɚɎ ɐɔɝɖɚ-

ɚɝɞɑɚɠɔɞəɧɘɔ ɖɚɘɛɗɑɖɝɌɘɔ Ɏ ɝɑɏɘɑəɞɌɡ Ƚ3-Ƚ4, 

Ƚ4-Ƚ5, Ƚ5-Ƚ6, Ƚ6-Ƚ7. Ƚɞɑəɚɓ ɛɚɓɎɚəɚɣəɚɏɚ ɖɌ-

əɌɗɌ (ɜɔɝ. 1).  

Ȼɜɔ ɚɍɦɑɖɞɔɎəɚɘ ɚɝɘɚɞɜɑ: ɏɔɛɑɜɝɞɑəɔɣɑ-

ɝɖɔɕ ɞɔɛ ɞɑɗɚɝɗɚɒɑəɔɫ ɛɌɢɔɑəɞɖɔ, əɌɗɔɣɔɑ ɔɓ-

ɍɧɞɚɣəɚɏɚ ɒɔɜɚɚɞɗɚɒɑəɔɫ, ȴȸȾ ð 37 (ɚɒɔɜɑəɔɑ 

Ɏɞɚɜɚɕ ɝɞɑɛɑəɔ). Ȼɚ ɐɌəəɧɘ əɑɎɜɚɗɚɏɔɣɑɝɖɚɏɚ 

ɚɝɘɚɞɜɌ: Ƀȸȹ ð ɔəɞɌɖɞəɧ, ɛɌɜɑɓɚɎ əɑɞ, ɝɟɡɚ-

ɒɔɗɨəɧɑ ɜɑɠɗɑɖɝɧ ɒɔɎɧɑ. Ƚɔɘɛɞɚɘ ɓɌɛɫɝɞəɚɏɚ 

ɖɌəɌɗɌ ɝɛɜɌɎɌ. ȯɔɛɑɝɞɑɓɔɫ Ɏ ɚɍɗɌɝɞɔ ɐɑɜɘɌɞɚ-

ɘɚɎ Ƚ3, Ƚ4, Ƚ5, Ƚ6. ȶɚɚɜɐɔəɌɞɚɜəɧɑ ɛɜɚɍɧ Ɏɧ-

ɛɚɗəɫɑɞ. Ȯ ɛɚɓɑ ȼɚɘɍɑɜɏɌ ɟɝɞɚɕɣɔɎɌ. 
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ȹɌ ɚɝəɚɎɌəɔɔ ɒɌɗɚɍ, ɌəɌɘəɑɓɌ, ɐɌəəɧɡ 

ɖɗɔəɔɣɑɝɖɔɡ ɔ ɔəɝɞɜɟɘɑəɞɌɗɨəɧɡ ɔɝɝɗɑɐɚɎɌ-

əɔɕ, ɛɌɢɔɑəɞɖɑ ɟɝɞɌəɚɎɗɑə ɐɔɌɏəɚɓ: Ƚɞɑəɚɓ ɛɚ-

ɓɎɚəɚɣəɚɏɚ ɖɌəɌɗɌ. ȯɜɧɒɔ ɘɑɒɛɚɓɎɚəɖɚɎɧɡ 

ɐɔɝɖɚɎ Ƚ3-Ƚ4, Ƚ4-Ƚ5, Ƚ5-Ƚ6, Ƚ6-Ƚ7. Ȯɞɚɜɔɣəɧɕ 

ɖɚɜɑɤɖɚɎɧɕ ɝɔəɐɜɚɘ.  

ȻɜɚɎɑɐɑəɚ ɡɔɜɟɜɏɔɣɑɝɖɚɑ ɗɑɣɑəɔɑ: ɞɚ-

ɞɌɗɨəɌɫ ɐɔɝɖɩɖɞɚɘɔɫ Ƚ3-Ƚ4, Ƚ4-Ƚ5, Ƚ5-Ƚ6, Ƚ6-

Ƚ7, ɐɑɖɚɘɛɜɑɝɝɔɫ, ɛɑɜɑɐəɔɕ ɤɑɕəɧɕ ɝɛɚəɐɔ-

ɗɚɐɑɓ Ƚ3-Ƚ4, Ƚ4-Ƚ5, Ƚ5-Ƚ6, Ƚ6-Ƚ7 ɖɑɕɐɒɌɘɔ 

Zero-P VA Lordotic (Synthes), əɌɛɚɗəɑəəɧɘɔ 

ɚɝɞɑɚɖɚəɐɟɖɞɔɎəɚɕ ɛɌɝɞɚɕ (ɜɔɝ. 2). 

Ƚɗɑɐɟɑɞ ɚɞɘɑɞɔɞɨ, ɣɞɚ ɛɜɚɎɑɐɑəɔɑ ɛɚɐɚɍ-

əɧɡ ɎɘɑɤɌɞɑɗɨɝɞɎ əɑɘɧɝɗɔɘɚ ɍɑɓ ɝɔɝɞɑɘɌɞɔɣɑ-

ɝɖɚɏɚ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚɏɚ ɖɚəɞɜɚɗɫ əɌ ɛɜɚɞɫ-

ɒɑəɔɔ Ɏɝɑɕ ɚɛɑɜɌɢɔɔ. Ȼɜɔɘɑəɑəɔɑ ɩɗɑɖɞɜɚəəɚ-

ɚɛɞɔɣɑɝɖɚɏɚ ɛɜɑɚɍɜɌɓɚɎɌɞɑɗɫ ɛɚɓɎɚɗɫɑɞ: 

Å ɔɓɍɑɒɌɞɨ ɚɤɔɍɚɖ, ɝɎɫɓɌəəɧɡ ɝ əɑɛɜɌ-

Ɏɔɗɨəɧɘ ɚɛɜɑɐɑɗɑəɔɑɘ ɟɜɚɎəɫ ɎɘɑɤɌɞɑɗɨɝɞɎɌ; 

Å ɎɧɍɜɌɞɨ ɚɛɞɔɘɌɗɨəɧɕ ɜɌɓɘɑɜ ɔɘɛɗɌəɞɌ-

ɞɚɎ; 

Å ɛɜɌɎɔɗɨəɚ ɟɝɞɌəɚɎɔɞɨ ɠɔɖɝɔɜɟɪɥɟɪ 

ɖɚəɝɞɜɟɖɢɔɪ (ɜɔɝ. 3). 

ȻɌɢɔɑəɞɖɌ ɌɖɞɔɎɔɓɔɜɚɎɌəɌ əɌ ɝɗɑɐɟɪɥɔɑ 

ɝɟɞɖɔ ɛɚɝɗɑ ɚɛɑɜɌɢɔɔ, ɛɌɞɚɗɚɏɔɣɑɝɖɌɫ əɑɎɜɚɗɚ-

ɏɔɣɑɝɖɌɫ ɝɔɘɛɞɚɘɌɞɔɖɌ ɚɞɝɟɞɝɞɎɟɑɞ, ɒɌɗɚɍɧ əɌ 

ɟɘɑɜɑəəɟɪ ɍɚɗɨ Ɏ ɚɍɗɌɝɞɔ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɕ 

ɜɌəɧ. 

ȼɌəəɔɕ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɧɕ ɛɑɜɔɚɐ ɍɑɓ 

ɚɝɗɚɒəɑəɔɕ, ɛɜɚɎɚɐɔɗɔɝɨ ɛɗɌəɚɎɧɑ ɛɑɜɑɎɫɓɖɔ, 

ɌəɞɔɍɌɖɞɑɜɔɌɗɨəɌɫ, ɛɜɚɞɔɎɚɎɚɝɛɌɗɔɞɑɗɨəɌɫ, 

ɚɍɑɓɍɚɗɔɎɌɪɥɌɫ ɞɑɜɌɛɔɫ. ȻɌɢɔɑəɞɖɌ ɎɧɛɔɝɌəɌ 

ɝ ɜɑɖɚɘɑəɐɌɢɔɫɘɔ ɔɓ ɝɞɌɢɔɚəɌɜɌ əɌ ɌɘɍɟɗɌ-

ɞɚɜəɚɑ ɐɚɗɑɣɔɎɌəɔɑ əɌ ɣɑɞɎɑɜɞɧɑ ɝɟɞɖɔ ɛɚɝɗɑ 

ɚɛɑɜɌɞɔɎəɚɏɚ ɗɑɣɑəɔɫ. 

Ƀɑɜɑɓ 1 ɘɑɝɫɢ ɛɚɝɗɑ ɛɜɚɎɑɐɑəəɚɏɚ ɡɔɜɟɜ-

ɏɔɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ ɛɌɢɔɑəɞɖɑ ɛɜɚɎɑɐɑəɚ ɖɚə-

ɞɜɚɗɨəɚɑ ȸȼȾ-ɔɝɝɗɑɐɚɎɌəɔɑ ɤɑɕəɚɏɚ ɚɞɐɑɗɌ ɛɚ-

ɓɎɚəɚɣəɔɖɌ, ɛɚ ɔɞɚɏɌɘ ɖɚɞɚɜɚɏɚ ɚɞɘɑɣɑəɌ ɗɔɖ-

ɎɔɐɌɢɔɫ ɖɚɘɛɜɑɝɝɔɔ ɝɛɔəəɚɏɚ ɘɚɓɏɌ ɔ ɝɛɔəəɚ-

ɘɚɓɏɚɎɧɡ ɖɚɜɑɤɖɚɎ. ȻɜɚɎɑɐɑəɌ ɚɢɑəɖɌ ɛɚɗɚɒɑ-

əɔɫ ɟɝɞɌəɚɎɗɑəəɧɡ ɘɑɒɞɑɗɚɎɧɡ ɔɘɛɗɌəɞɌɞɚɎ, Ɍ 

ɞɌɖɒɑ ɎɧɫɎɗɑə ɚɣɌɏ ɘɔɑɗɚɛɌɞɔɔ əɌ ɟɜɚɎəɑ Ƚ3-

Ƚ4, ɚɍəɌɜɟɒɑəɔɑ ɖɚɞɚɜɚɏɚ Ɏ ɡɚɐɑ ɐɚɚɛɑɜɌɢɔɚə-

əɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɍɧɗɚ ɓɌɞɜɟɐəɑəɚ, ɎɎɔɐɟ Ɏɧ-

ɜɌɒɑəəɚɏɚ ɝɞɑəɚɓɌ ɛɚɓɎɚəɚɣəɚɏɚ ɖɌəɌɗɌ əɌ 

ɠɚəɑ ɐɑɏɑəɑɜɌɞɔɎəɚ-ɐɔɝɞɜɚɠɔɣɑɝɖɔɡ ɔɓɘɑəɑ-

əɔɕ (ɜɔɝ. 4). ȹɌ ɚɝəɚɎɌəɔɔ ɛɚɗɟɣɑəəɧɡ ɜɑɓɟɗɨ-

ɞɌɞɚɎ, ɝ ɢɑɗɨɪ ɜɑɌɍɔɗɔɞɌɢɔɔ, ɛɌɢɔɑəɞɖɌ 

əɌɛɜɌɎɗɑəɌ əɌ ɎɚɝɝɞɌəɚɎɔɞɑɗɨəɚɑ ɗɑɣɑəɔɑ Ɏ 

ɛɜɚɠɔɗɨəɚɑ ɟɣɜɑɒɐɑəɔɑ. 

ȼɑɓɟɗɨɞɌɞɧ ɔ ɚɍɝɟɒɐɑəɔɑ. 

ȳɌ ɛɑɜɔɚɐ ɝ 2016 ɛɚ 2017 ɏɏ. Ɏ əɌɤɑɕ 

ɖɗɔəɔɖɑ ɛɜɚɚɛɑɜɔɜɚɎɌəɚ 25 ɛɌɢɔɑəɞɚɎ ɝ ɗɚ-

ɖɌɗɨəɧɘɔ ɔ ɛɜɚɞɫɒɑəəɧɘɔ ɝɞɑəɚɓɌɘɔ ɛɚɓɎɚ-

əɚɣəɚɏɚ ɖɌəɌɗɌ əɌ ɠɚəɑ ɏɜɧɒ ɘɑɒɛɚɓɎɚəɖɚɎɧɡ 

ɐɔɝɖɚɎ: ɘɚəɚɝɑɏɘɑəɞɌɜəɧɕ ɝɞɑəɚɓ ð 15 ɛɌɢɔɑə-

ɞɚɎ (60,0%), ɐɎɟɡɝɑɏɘɑəɞɌɜəɧɕ ð 6 ɛɌɢɔɑəɞɚɎ 

(24,0%), ɞɜɑɡɝɑɏɘɑəɞɌɜəɧɕ ð 3 ɛɌɢɔɑəɞɌ 

(12,0%), ɣɑɞɧɜɑɡɝɑɏɘɑəɞɌɜəɧɕ ð 1 ɛɌɢɔɑəɞ 

(4%).   

Ȯɝɑɘ ɛɌɢɔɑəɞɌɘ ɛɜɚɎɑɐɑəɚ ɘɔəɔɔəɎɌɓɔɎ-

əɚɑ ɡɔɜɟɜɏɔɣɑɝɖɚɑ ɎɘɑɤɌɞɑɗɨɝɞɎɚ ɝ ɔɝɛɚɗɨɓɚ-

ɎɌəɔɑɘ ɘɔɖɜɚɡɔɜɟɜɏɔɣɑɝɖɚɕ ɞɑɡəɔɖɔ ɔ ɚɛɞɔɣɑ-

ɝɖɚɏɚ ɟɎɑɗɔɣɑəɔɫ (ɚɛɑɜɌɢɔɚəəɧɕ ɘɔɖɜɚɝɖɚɛ) Ɏ 

ɚɍɦɑɘɑ ɞɚɞɌɗɨəɚɕ ɐɔɝɖɩɖɞɚɘɔɔ, ɐɑɖɚɘɛɜɑɝɝɔɔ, 

ɛɑɜɑɐəɑɏɚ ɤɑɕəɚɏɚ ɝɛɚəɐɔɗɚɐɑɓɌ ɖɑɕɐɒɌɘɔ ɝ 

əɟɗɑɎɧɘ ɛɜɚɠɔɗɑɘ ɔ ɘɑɡɌəɔɓɘɚɘ ɍɗɚɖɔɜɚɎɌ-

əɔɫ, Ɏɧɛɚɗəɑəəɧɘɔ ɔɓ PEEK-ɘɌɞɑɜɔɌɗɌ. Ƚ ɢɑ-

ɗɨɪ ɛɚɎɧɤɑəɔɫ ɖɌɣɑɝɞɎɌ ɚɜɏɌəɔɓɌɢɔɔ ɝɛɚəɐɔ-

ɗɚɐɑɓɌ Ɏ ɖɌɣɑɝɞɎɑ əɌɛɚɗəɔɞɑɗɫ ɖɑɕɐɒɌ ɔɝɛɚɗɨ-

ɓɚɎɌɗɌɝɨ ɚɝɞɑɚɖɚəɐɟɖɞɔɎəɌɫ ɛɌɝɞɌ əɌ ɚɝəɚɎɑ 

ɏɔɐɜɚɖɝɔɌɛɌɞɔɞɌ ɔ ȁ-ɞɜɔɖɌɗɨɢɔɕɠɚɝɠɌɞɌ.  

Ȯɝɑ ɩɞɌɛɧ əɌɍɗɪɐɑəɔɫ ɝɚɛɜɚɎɚɒɐɌɗɔɝɨ 

ɛɜɚɎɑɐɑəɔɑɘ ɗɟɣɑɎɧɡ ɘɑɞɚɐɚɎ ɔɝɝɗɑɐɚɎɌəɔɫ: ɝ 

ɢɑɗɨɪ ɟɝɞɌəɚɎɗɑəɔɫ ɐɔɌɏəɚɓɌ ɔ ɛɗɌəɔɜɚɎɌəɔɫ 

ɚɛɑɜɌɞɔɎəɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ, ɔəɞɜɌɚɛɑɜɌɢɔɚə-

əɚɏɚ ɖɚəɞɜɚɗɫ ɔ ɐɌɗɨəɑɕɤɑɏɚ ɛɚɝɗɑɚɛɑɜɌɢɔɚə-

əɚɏɚ əɌɍɗɪɐɑəɔɫ. 

Ȯ ɜɑɓɟɗɨɞɌɞɑ ɛɜɚɎɑɐɑəəɚɏɚ ɗɑɣɑəɔɫ ɟ 23 

ɛɌɢɔɑəɞɚɎ (92,0%) ɚɞɘɑɣɑə ɛɚɗəɧɕ ɜɑɏɜɑɝɝ ɍɚ-

ɗɑɎɚɕ ɖɚɜɑɤɖɚɎɚɕ ɝɔɘɛɞɚɘɌɞɔɖɔ ɝ Ɏɧɛɔɝɖɚɕ 

əɌ ɌɘɍɟɗɌɞɚɜəɚɑ ɐɚɗɑɣɔɎɌəɔɑ əɌ 3-4 ɝɟɞɖɔ ɛɚ-

ɝɗɑ ɚɛɑɜɌɞɔɎəɚɏɚ ɗɑɣɑəɔɫ. Ⱦɑɘ ɝɌɘɧɘ, ɟ ɩɞɔɡ 

ɛɌɢɔɑəɞɚɎ ɐɚɝɞɔɏəɟɞ ɚɞɗɔɣəɧɕ ɍɗɔɒɌɕɤɔɕ ɜɑ-

ɓɟɗɨɞɌɞ. ȿ 2 ɛɌɢɔɑəɞɚɎ (8,0%) əɌ ɞɜɑɞɨɔ ɛɚɝɗɑ-

ɚɛɑɜɌɢɔɚəəɧɑ ɝɟɞɖɔ əɌɍɗɪɐɌɗɔɝɨ ɝɔɘɛɞɚɘɧ 

Ɏɞɚɜɔɣəɚɏɚ ɚɞɑɖɌ ɖɚɜɑɤɖɌ, ɞɜɑɍɟɪɥɔɑ ɖɚəɝɑɜ-

ɎɌɞɔɎəɚɏɚ ɗɑɣɑəɔɫ Ɏ ɝɞɌɢɔɚəɌɜəɧɡ ɟɝɗɚɎɔɫɡ ð 

ɛɜɚɞɔɎɚɚɞɑɣəɌɫ, ɝɚɝɟɐɔɝɞɌɫ, ɛɜɚɞɔɎɚɎɚɝɛɌɗɔ-

ɞɑɗɨəɌɫ ɞɑɜɌɛɔɫ Ɏ ɞɑɣɑəɔɑ 7-9 ɝɟɞɚɖ ɛɜɔɎɑɗɔ ɖ 

ɛɚɗəɚɘɟ ɜɑɏɜɑɝɝɟ ɍɚɗɑɎɚɕ ɖɚɜɑɤɖɚɎɚɕ ɝɔɘɛɞɚ-

ɘɌɞɔɖɔ. ȻɌɢɔɑəɞɧ ɞɌɖɒɑ ɍɧɗɔ ɎɧɛɔɝɌəɧ əɌ 

ɌɘɍɟɗɌɞɚɜəɚɑ ɐɚɗɑɣɔɎɌəɔɑ Ɏ ɟɐɚɎɗɑɞɎɚɜɔɞɑɗɨ-

əɚɘ ɝɚɝɞɚɫəɔɔ. ȼɑɓɟɗɨɞɌɞ ɗɑɣɑəɔɫ ɩɞɔɡ ɛɌɢɔɑə-

ɞɚɎ ɍɧɗ ɜɌɝɢɑəɑə ɖɌɖ ɡɚɜɚɤɔɕ. 

ȮɚɝɛɌɗɔɞɑɗɨəɧɡ ɔɓɘɑəɑəɔɕ ɛɚɝɗɑɚɛɑɜɌ-

ɢɔɚəəɧɡ ɜɌə əɔ ɟ ɖɚɏɚ ɔɓ ɛɌɢɔɑəɞɚɎ ɚɞɘɑɣɑəɚ 

əɑ ɍɧɗɚ.  

Ȼɜɔ ɖɚəɞɜɚɗɨəɚɘ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚɘ ɔɝ-

ɝɗɑɐɚɎɌəɔɔ ɔ ȸȼȾ-ɔɝɝɗɑɐɚɎɌəɔɔ ɣɑɜɑɓ 6 ɔ 12 

ɘɑɝɫɢɑɎ əɔ ɟ ɖɚɏɚ ɔɓ ɛɌɢɔɑəɞɚɎ əɑ ɍɧɗɚ ɎɧɫɎ-

ɗɑəɚ ɐɔɝɗɚɖɌɢɔɔ ɔɘɛɗɌəɞɌɞɌ, ɝɚɡɜɌəɫɗɌɝɨ ɍɗɌ-

ɏɚɛɜɔɫɞəɌɫ ɖɗɔəɔɣɑɝɖɌɫ ɝɔɘɛɞɚɘɌɞɔɖɌ, ɛɚɗəɚɑ 

ɚɞɝɟɞɝɞɎɔɑ ɖɚɜɑɤɖɚɎɚɕ ɍɚɗɔ.  

Ȼɜɔ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ ɣɑɜɑɓ 6 

ɘɑɝɫɢɑɎ ɛɚɝɗɑ ɚɛɑɜɌɢɔɔ ɟ 17 ɛɌɢɔɑəɞɚɎ (68%) 

ɍɧɗɔ ɎɧɫɎɗɑəɧ ɛɜɔɓəɌɖɔ ɘɑɒɞɑɗɚɎɚɏɚ ɝɛɚəɐɔ-

ɗɚɐɑɓɌ (ɜɔɝ. 5). Ƀɑɜɑɓ ɑɥɑ 6 ɘɑɝɫɢɑɎ ɛɜɔ ɖɚə-

ɞɜɚɗɨəɚɕ ȶȾ ɫɎəɧɑ ɛɜɔɓəɌɖɔ ɝɜɌɥɑəɔɫ ɛɚɓɎɚə-

ɖɚɎ ɎɧɫɎɗɑəɧ ɟɒɑ ɟ 22 (88,0%) ɛɌɢɔɑəɞɚɎ. Ȱɔ-

əɌɘɔɣɑɝɖɚɑ əɌɍɗɪɐɑəɔɔ ɑ ɓɌ ɛɌɢɔɑəɞɌɘɔ ɛɜɚ-

ɐɚɗɒɑəɚ. 

ȳɌɖɗɪɣɑəɔɑ. 

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɖɌɖ ɐɔɌɏəɚɝɞɔɖɌ, ɞɌɖ ɔ 

ɛɜɑɐɚɛɑɜɌɢɔɚəəɚɑ ɛɗɌəɔɜɚɎɌəɔɑ, ɔ ɝɌɘɚ ɡɔ-

ɜɟɜɏɔɣɑɝɖɚɑ ɎɘɑɤɌɞɑɗɨɝɞɎɚ, Ɍ ɞɌɖɒɑ ɛɚɝɗɑɚɛɑ-

ɜɌɢɔɚəəɚɑ əɌɍɗɪɐɑəɔɑ ɛɌɢɔɑəɞɚɎ ɝɚ ɝɞɑəɚɓɚɘ 

ɛɚɓɎɚəɚɣəɚɏɚ ɖɌəɌɗɌ ɤɑɕəɚɏɚ ɚɞɐɑɗɌ ɛɚɓɎɚəɚɣ-

əɔɖɌ  ɜɌɓəɚɕ  ɛɜɚɞɫɒɑəəɚɝɞɔ  Ɏ  ɝɚɎɜɑɘɑəəɚɘ  
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ȼɔɝ. 1 (Fig. 1) 

ȼɔɝ. 1.  ȸȼȾ. 

ȻɌɢɔɑəɞɖɌ ȶ. ɐɚ ɚɛɑɜɌɢɔɔ. 

Fig. 1.  MRI. 

Patient K. Before surgery.  

 

ȼɔɝ. 2 (Fig. 2) 

ȼɔɝ. 2.  ȻɚɝɗɑɚɛɑɜɌɢɔɚəəɧɑ ɜɑəɞɏɑəɚɏɜɌɘɘɧ ɛɌɢɔɑəɞɖɔ ȶ. 

Fig. 2.  Postoperative X -ray pictures, patient K.  
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ȼɔɝ. 3 (Fig. 3) 

ȼɔɝ. 3. ȴəɞɜɌɚɛɑɜɌɢɔɚəəɧɑ ɝɛɚəɐɔɗɚɏɜɌɘɘɧ ɛɌɢɔɑəɞɖɔ ȶ., ɝɐɑɗɌəəɧɑ ɝ ɛɚɘɚɥɨɪ ɩɗɑɖɞɜɚəəɚ-

ɚɛɞɔɣɑɝɖɚɏɚ ɛɜɑɚɍɜɌɓɚɎɌɞɑɗɫ. 

Fig. 3.  Intraoperative spondylograms, patient K., electron -image tube.  

 

ȼɔɝ. 4 (Fig. 4) 

ȼɔɝ. 4.   ȸȼȾ. 

ȻɌɢɔɑəɞɖɌ ȶ. ɣɑɜɑɓ 4 əɑɐɑɗɔ ɛɚɝɗɑ ɚɛɑɜɌɞɔɎəɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ. 

Fig. 4.    MRI. 

Patient K. 4 w eeks after surgery.  
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ɘɔɜɑ əɑ ɌɐɑɖɎɌɞəɚ ɍɑɓ ɛɜɔɘɑəɑəɔɫ ɗɟɣɑɎɧɡ ɘɑ-

ɞɚɐɚɎ ɐɔɌɏəɚɝɞɔɖɔ, ɎɔɓɟɌɗɔɓɌɢɔɔ ɔ ɖɚəɞɜɚɗɫ.  

ȽɎɚɑɎɜɑɘɑəəɚɑ ɔ ɌɜɏɟɘɑəɞɔɜɚɎɌəəɚɑ ɔɝ-

ɛɚɗɨɓɚɎɌəɔɑ ɝɚɎɜɑɘɑəəɧɡ ɘɑɞɚɐɚɎ ɗɟɣɑɎɚɕ ɐɔɌ-

ɏəɚɝɞɔɖɔ ɝɛɚɝɚɍɝɞɎɟɑɞ ɜɌəəɑɘɟ ɎɧɫɎɗɑəɔɪ 

ɚɣɌɏɌ ɐɑɏɑəɑɜɌɞɔɎəɧɡ ɔɓɘɑəɑəɔɕ, ɝɎɚɑɎɜɑɘɑə-

əɌɫ ɗɔɖɎɔɐɌɢɔɫ ɖɚɞɚɜɚɏɚ ɛɜɑɛɫɞɝɞɎɟɑɞ ɓɌɛɟɝɖɟ 

ɛɌɞɚɗɚɏɔɣɑɝɖɚɏɚ ɖɌɝɖɌɐɌ ɍɚɗɑɓəɔ ɔ ɎɚɎɗɑɣɑəɔɪ 

Ɏ ɛɜɚɢɑɝɝ ɢɑɗɧɡ ɌəɌɞɚɘɔɣɑɝɖɔɡ ɚɍɗɌɝɞɑɕ. 

ȴɝɞɚɣəɔɖ ɠɔəɌəɝɔɜɚɎɌəɔɫ ɔ ɖɚəɠɗɔɖɞ 

ɔəɞɑɜɑɝɚɎ. 

ȬɎɞɚɜɧ ɐɌəəɚɕ ɝɞɌɞɨɔ ɛɚɐɞɎɑɜɐɔɗɔ ɚɞɝɟɞ-

ɝɞɎɔɑ ɠɔəɌəɝɚɎɚɕ ɛɚɐɐɑɜɒɖɔ ɔɝɝɗɑɐɚɎɌəɔɫ ɔ 

ɖɚəɠɗɔɖɞɌ ɔəɞɑɜɑɝɚɎ, ɚ ɖɚɞɚɜɧɡ əɑɚɍɡɚɐɔɘɚ 

ɝɚɚɍɥɔɞɨ.

 

 

 

 

Ƚɛɔɝɚɖ ɗɔɞɑɜɌɞɟɜɧ:  

1. Irvine D.H., Foster J.B., Newell D.J., Klukvin B.N. Prevalence 

of cervical spondylosis in a general practice. Lancet. 1965; 22 1 

(7395): 1089 -1092.  

2. Chau A.M., Mobbs R.J. Bone graft substitutes in anterior ce r-

vical discectomy and fusion, Eur Spine J. 2009; 18(4): 449 -64.  

3. ȸɔɡɌɕɗɚɎ Ȭ.ȹ., ȬɍɑɗɨɝɖɌɫ ȴ.Ƚ., ȷɟɖɨɫəɑəɖɚ Ⱦ.ȹ. ȽɜɌɎəɔ-

ɞɑɗɨəɧɕ ɌəɌɗɔɓ ɓəɌɣɔɘɚɝɞɔ ɘɑɞɚɐɚɎ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ 

ɛɜɔ ɡɌɜɌɖɞɑɜɔɝɞɔɖɑ ɖɚɝɞəɧɡ ɝɞɜɟɖɞɟɜ ɛɚɓɎɚəɚɣəɧɡ ɝɑɏ-

ɘɑəɞɚɎ ɛɜɔ ɤɑɕəɚɘ ɚɝɞɑɚɡɚəɐɜɚɓɑ. ȸɑɒɐɟəɌɜɚɐəɧɑ ɚɍɓɚ-

ɜɧ: ɖɗɔəɔɣɑɝɖɌɫ ɛɜɌɖɞɔɖɌ ɔ ɓɐɚɜɚɎɨɑ. 2015; 4 (16): 5-24.  

4. Ɂɔɞɨ ȸ.Ȭ., ȹɔɖɔɞɔə Ƚ.Ƚ., ȯɟɥɌ Ȭ.Ⱥ. ȼɚɗɨ ɞɜɌəɝɖɜɌəɔ-

Ɍɗɨəɚɕ ɘɌɏəɔɞəɚɕ ɝɞɔɘɟɗɫɢɔɔ Ɏ ɐɔɌɏəɚɝɞɔɖɑ ɤɑɕəɚɕ 

ɝɛɚəɐɔɗɚɏɑəəɚɕ ɘɔɑɗɚɛɌɞɔɔ. ȬəəɌɗɧ ɖɗɔəɔɣɑɝɖɚɕ ɔ ɩɖɝɛɑ-

ɜɔɘɑəɞɌɗɨəɚɕ əɑɎɜɚɗɚɏɔɔ. 2012; 6 (2): 23ð26.  

5. ȲɌəɐɌɜɚɎ ȶ.Ȭ., ȺɏɌɜɬɎ ȱ.Ȯ., Ʌɑɜɍɪɖ Ȭ.ȹ. Ȯɧɍɚɜ ɝɛɚɝɚɍɌ 

ɐɔɌɏəɚɝɞɔɖɔ ɤɑɕəɚɏɚ ɗɌɞɑɜɌɗɨəɚɏɚ ɝɞɑəɚɓɌ əɌ ɜɌəəɔɡ 

ɝɞɌɐɔɫɡ ɛɜɚɢɑɝɝɌ ɝ ɛɚɘɚɥɨɪ ɗɟɣɑɎɧɡ ɘɑɞɚɐɚɎ ɔɝɝɗɑɐɚɎɌ-

əɔɫ. ȽɚɎɜɑɘ. ɞɑɡəɚɗ. ɘɑɐ.. 2017; 2: 118 -125.  

6. Chikhale C.B., Khurjekar K.S., Shyam A.K., Sancheti P.K. 

Correlation between Preoperative Magnetic Resonance Imaging 

Signal Intensity Changes and Clinical Outcomes in Patients Su r-

gically Treated for Cervical Myeloradiculopath y. Asian Spine 

Journal. 2017; 11 (2): 174 -180.  

7. Kar M., Bhaumik D., Ishore K., Saha P.K. MRI Study on Sp i-

nal Canal Morphometry: An Indian Study. Journal of Clinical 

and Diagnostic Research: JCDR. 2017; 11 (5): AC08 -AC11.  

8. Nouri, Aria et al., Influenc e of Magnetic Resonance Imaging 

Features on Surgical Decision -Making in Degenerative Cervical 

Myelopathy: Results from a Global Survey of AOSpine Intern a-

tional Members. World Neurosurgery. 2017; 105: 864 ð 874.  

9. Zhu X.T., Tian Y, Wang Y.P., Li Y. Radiogr aphic outcome 

analysis of three different fusion methods in maintenance of 

intervertebral height after cervical anterior corpectomy.  Zhon g-

hua Wai Ke Za Zhi. 2012; 50 (11): 981 -6.  

10. Smith G.W., Robinson R.A. The treatment of certain cervical -

spine disor ders by anterior removal of the intervertebral disc 

and interbody fusion. J Bone Joint Surg Am. 1958; 40: 607 ð624.  

 

ȼɔɝ. 5 (Fig. 5) 

ȼɔɝ. 5.  ȸȽȶȾ, ɝɌɏɔɞɞɌɗɨəɧɑ ɜɑɖɚəɝɞɜɟɖɢɔɔ. 

ȻɜɔɓəɌɖɔ ɘɑɒɞɑɗɚɎɚɏɚ ɝɛɚəɐɔɗɚɐɑɓɌ ɟ ɛɌɢɔɑəɞɌ ɣɑɜɑɓ 6 ɘɑɝ. ɛɚɝɗɑ ɚɛɑɜɌɞɔɎəɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ.  

Fig. 5.     MSCT, sagittal reconstru ction.  

Signs of interbody fusion of a patie nt, 6 months after surgery.  
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ɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. ȴɓɟɣɔɞɨ ɝɚɝɞɚɫəɔɫ ɘɔɚɖɌɜɐɔɌɗɨəɚɕ ɛɑɜɠɟɓɔɔ ɟ ɛɌɢɔɑə-

ɞɚɎ ɝɚ ɝɞɌɍɔɗɨəɚɕ ɔɤɑɘɔɣɑɝɖɚɕ ɍɚɗɑɓəɨɪ ɝɑɜɐɢɌ (ȴȽȭ) ɝ ɜɌɓɗɔɣəɚɕ ɝɞɑɛɑəɨɪ 

ɎɧɜɌɒɑəəɚɝɞɔ ɝɞɑəɚɞɔɣɑɝɖɚɏɚ ɛɜɚɢɑɝɝɌ Ɏ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɫɡ (ȶȬ). 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. Ȯ ɔɝɝɗɑɐɚɎɌəɔɑ Ɏɖɗɪɣɑəɧ 102 ɛɌɢɔɑəɞɌ ɝɚ ɝɞɌɍɔɗɨ-

əɚɕ ȴȭȽ (ɎɚɓɜɌɝɞ 63 ɗɑɞ (54; 69); 64 ɘɟɒɣɔə ɔ 38 ɒɑəɥɔə), ɖɚɞɚɜɧɘ Ɏɧɛɚɗəɫɗɔ ɘɟɗɨ-

ɞɔɝɛɔɜɌɗɨəɟɪ ɖɚɘɛɨɪɞɑɜəɚ-ɞɚɘɚɏɜɌɠɔɣɑɝɖɟɪ ɖɚɜɚəɌɜɚɏɜɌɠɔɪ (ȸȽȶȾ-ȶȯ), ɝɚɎɘɑɥɑə-

əɟɪ ɝ ɛɑɜɠɟɓɔɚəəɚɕ ɝɢɔəɞɔɏɜɌɠɔɑɕ ɘɔɚɖɌɜɐɌ (ȻȽȸ) ɝ 99mTc-ȸȴȭȴ. Ȼɚ ȸȽȶȾ-ȶȯ 

ɚɢɑəɔɎɌɗɔ ɝɞɑɛɑəɨ ɝɞɑəɚɓɔɜɚɎɌəɔɫ ȶȬ (Ɏ ɏɜɌɐɌɢɔɫɡ <40%; 40-69% ɔ Ó70%), ɔəɞɑɏɜɌɗɨ-

əɧɑ ɔəɐɑɖɝɧ Ɍɞɑɜɚɝɖɗɑɜɚɞɔɣɑɝɖɚɏɚ ɛɚɜɌɒɑəɔɫ ȶȬ ð Segment Involvement Score (ɝɟɘ-

ɘɌɜəɚɑ ɣɔɝɗɚ ɛɚɜɌɒɑəəɧɡ ɝɑɏɘɑəɞɚɎ ɖɚɜɚəɌɜəɚɏɚ ɜɟɝɗɌ) ɔ Segment Stenosis Score (ɔə-

ɞɑɏɜɌɗɨəɚɑ ɝɞɑəɚɓɔɜɚɎɌəɔɑ ɖɚɜɚəɌɜəɚɏɚ ɜɟɝɗɌ). Ȼɚ ȻȽȸ ɚɢɑəɔɎɌɗɔ əɌɜɟɤɑəɔɑ ɛɑɜɠɟ-

ɓɔɔ əɌ əɌɏɜɟɓɖɑ (SSS), Ɏ ɛɚɖɚɑ (SRS), ɔɡ ɜɌɓəɔɢɟ ð (SDS), ɛɗɚɥɌɐɨ ɐɑɠɑɖɞɌ əɌ əɌɏɜɟɓɖɑ 

(TSE), Ɏ ɛɚɖɚɑ (TRE), ɛɗɚɥɌɐɨ ɔəɞɌɖɞəɚɏɚ ɘɔɚɖɌɜɐɌ (TENorm), ɝɞɌɍɔɗɨəɚɏɚ (TEFix) ɔ 

ɛɜɑɡɚɐɫɥɑɏɚ (TERrv) ɐɑɠɑɖɞɚɎ ɛɑɜɠɟɓɔɔ.  

ȼɑɓɟɗɨɞɌɞɧ. ȻɌɢɔɑəɞɧ ɝɚ ɝɞɑəɚɓɌɘɔ <40% ɚɞɗɔɣɌɗɔɝɨ ɚɞ ɛɌɢɔɑəɞɚɎ ɝɚ ɝɞɑəɚɓɌ-

ɘɔ 40-69% ɞɚɗɨɖɚ ɛɚ ɛɚɖɌɓɌɞɑɗɪ SRS. ȻɌɢɔɑəɞɧ ɝɚ ɝɞɑəɚɓɌɘɔ ɍɚɗɑɑ 70% ɛɚ ɚɞəɚɤɑəɔɪ 

ɖ ɛɌɢɔɑəɞɌɘ ɝɚ ɝɞɑəɚɓɌɘɔ ɘɑəɑɑ 40% ɐɑɘɚəɝɞɜɔɜɚɎɌɗɔ ɐɚɝɞɚɎɑɜəɚ ɍɚɗɨɤɔɑ ɓəɌɣɑəɔɫ 

Ɏɝɑɡ ɛɚɖɌɓɌɞɑɗɑɕ əɌɜɟɤɑəɔɫ ɘɔɚɖɌɜɐɔɌɗɨəɚɕ ɛɑɜɠɟɓɔɔ, ɓɌ ɔɝɖɗɪɣɑəɔɑɘ TEFix. ȻɌɢɔ-

ɑəɞɧ ɝɚ ɝɞɑəɚɓɌɘɔ Ó70% ɛɚ ɚɞəɚɤɑəɔɪ ɖ ɛɌɢɔɑəɞɌɘ ɝɚ ɝɞɑəɚɓɌɘɔ 40-70% ɛɚɖɌɓɌɗɔ ɐɚ-

ɝɞɚɎɑɜəɚ ɍɚɗɨɤɔɑ ɓəɌɣɑəɔɫ Ɏɝɑɡ ɛɚɖɌɓɌɞɑɗɑɕ əɌɜɟɤɑəɔɫ ɘɔɚɖɌɜɐɔɌɗɨəɚɕ ɛɑɜɠɟɓɔɔ, ɓɌ 

ɔɝɖɗɪɣɑəɔɑɘ SRS, TRE ɔ TEFix. Segment Stenosis Score ɛɚɖɌɓɌɗ ɍɚɗɑɑ ɝɔɗɨəɟɪ ɎɓɌɔɘɚ-

ɝɎɫɓɨ ɝ ɔəɐɑɖɝɌɘɔ əɌɜɟɤɑəɔɫ ɘɔɚɖɌɜɐɔɌɗɨəɚɕ ɛɑɜɠɟɓɔɔ ɛɚ ɝɜɌɎəɑəɔɪ Segment 

Involvement Score. ȹɌɔɍɚɗɑɑ ɝɔɗɨəɧɑ ɖɚɜɜɑɗɫɢɔɔ ɎɧɫɎɗɑəɧ ɘɑɒɐɟ ɔəɞɑɏɜɌɗɨəɧɘɔ ɔə-

ɐɑɖɝɌɘɔ ɞɫɒɑɝɞɔ ɖɚɜɚəɌɜəɚɏɚ ɌɞɑɜɚɝɖɗɑɜɚɓɌ ɔ ɝɗɑɐɟɪɥɔɘɔ ɝɢɔəɞɔɏɜɌɠɔɣɑɝɖɔɘɔ ɛɚ-

ɖɌɓɌɞɑɗɫɘɔ:  TENorm ɔ TERev. Ȼɜɔ ɘɑɒɏɜɟɛɛɚɎɚɘ ɌəɌɗɔɓɑ ɟɝɞɌəɚɎɗɑəɚ, ɣɞɚ əɌɔɍɚɗɑɑ 

ɝɔɗɨəɌɫ ɖɚɜɜɑɗɫɢɔɫ ɘɑɒɐɟ ɛɚɖɌɓɌɞɑɗɫɘɔ ȻȽȸ ɔ ɔəɞɑɏɜɌɗɨəɧɘɔ ɔəɐɑɖɝɌɘɔ ɞɫɒɑɝɞɔ 

ɖɚɜɚəɌɜəɚɏɚ ɌɞɑɜɚɝɖɗɑɜɚɓɌ ɎɧɫɎɗɑəɧ Ɏ ɏɜɟɛɛɌɡ ɝɚ ɝɞɑəɚɓɔɜɚɎɌəɔɑɘ 40-69% ɔ Ó70%. 

ȳɌɖɗɪɣɑəɔɑ. ȻɌɢɔɑəɞɧ ɝɚ ɝɞɑəɚɓɌɘɔ ȶȬ 40-69% ɔ Ó70% ɜɌɓɗɔɣɌɪɞɝɫ ɛɚ ɝɢɔə-

ɞɔɏɜɌɠɔɣɑɝɖɔɘ ɛɚɖɌɓɌɞɑɗɫɘ, ɚɞɜɌɒɌɪɥɔɘ ɝɞɜɑɝɝ-ɔəɐɟɢɔɜɟɑɘɟɪ ɔɤɑɘɔɪ. ȸɑɒɐɟ ɔə-

ɞɑɏɜɌɗɨəɧɘɔ ɔəɐɑɖɝɌɘɔ Ɍɞɑɜɚɝɖɗɑɜɚɞɔɣɑɝɖɚɏɚ ɛɚɜɌɒɑəɔɫ ɖɚɜɚəɌɜəɚɏɚ ɜɟɝɗɌ ɔ ɛɚɖɌɓɌ-

ɞɑɗɫɘɔ ɘɔɚɖɌɜɐɔɌɗɨəɚɕ ɛɑɜɠɟɓɔɔ əɌɍɗɪɐɌɪɞɝɫ ɝɗɌɍɚɕ ɔ ɝɜɑɐəɑɕ ɝɔɗɧ ɖɚɜɜɑɗɫɢɔɚə-

əɧɑ ɝɎɫɓɔ. ȹɌɔɍɚɗɑɑ ɎɧɜɌɒɑəəɧɑ ɎɓɌɔɘɚɝɎɫɓɔ ɡɌɜɌɖɞɑɜəɧ ɐɗɫ ɔəɐɑɖɝɚɎ, ɚɞɜɌɒɌɪɥɔɡ 

ɛɗɚɥɌɐɨ ɔəɞɌɖɞəɚɏɚ ɘɔɚɖɌɜɐɌ ɔ ɛɜɑɡɚɐɫɥɑɏɚ ɐɑɠɑɖɞɌ ɛɑɜɠɟɓɔɔ. 
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MYOCARDIAL PERFUSION PATTERN IN PATIENTS WITH DIFFERENT DEGREES OF 

CORONARY ARTERY STENOSIS 

 

Zavadovsky K.V., Saushkin V.V., Grakova E.V., Gulya M.O., Mochula A.V.  
 

urpose.  To study myocardial perfusion in relation with coronary computed tomo g-

raphy angiography in patients with nonsignificant, int ermediate and significant 

coronary artery stenosis.  

Materials and methods.  102 patients (64 males) aged 62.9Ñ7.5 years with stable 

CAD (22% - low; 74% - intermediate and 4% - high pretest probability) were referred for h y-

brid cardiac SPECT/CT. Based on MD CT data, we analyzed the presence and degree of co r-

onary artery stenosis as well as segment involvement score and segment stenosis score. 

Based on SPECT data, we analyzed summed stress score (SSS), summed rest score (SRS), 

summed difference score (SDS), to tal stress (TSE) and total rest extents (TRE) of perfusion, 

extent of normal myocardium (TENorm) extent of fixed perfusion defect (TEFix), and extent 

of reversible perfusion defect (TERev). All patients were divided in three groups: coronary 

artery stenosi s <40% (group I); intermediate coronary artery stenosis >40 -<7 0% (group II); 

coronary artery stenosis >70% (group III).  

Results.  The most significant differences for groups II and III were founded between 

the following SPECT indexes: SSS [4,0 (3,0;6.5) an d 8.0 (3.0;13.0); p=0.004]; SDS [3.0 

(3.0;4.0) and 6.0 (3.0;8.0); p=0.02]; TSE [5 (3.0;10.0)% and 22.0 (13.0;39.0)%; p<0.001]; 

TENorm [93.0 (89.0;97.0)% and 70.0 (61.0;85.0)%; p<0.001]; TERev [4.0 (2.0;11.0)%; and 

26.0 (15.0;30.0)%; p<0.001]. Segment invol vement score had weak and moderate correlation 

relationships with SSS (r=0.23; p=0.02); TSE (r=0.20; p=0.04); SDS (r=0.27; p=0.01); 

TENorm (r= -0.44; p<0.001); TERev (r=0.33; p=0.003). Segment Stenosis Score had weak and 

moderate correlation relationships w ith SSS (r=0.37; p=0.0002), TSE (r=0.33; p=0.0008); 

SDS (r=0.37; p=0.0006); TENorm (r= -0.53; p<0.001); TERev (r=0.40; p=0.0002).  

Conclusions.  Stress extent as well as extent of reversible perfusion defect and extent 

of normal myocardium have more significa nt differences between patients with angiograp h-

ically intermediate and significant stenosis. Segment stenosis score showed more strong 

correlation with SPECT myocardial perfusion indexes in comparison with segment involv e-

ment score.  

 

Keywords: coronary art ery disease, myocardial perfusion imaging, coronary compu t-
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Ɍɖ ɔɓɎɑɝɞəɚ, ɔɤɑɘɔɣɑɝɖɌɫ ɍɚɗɑɓəɨ 

ɝɑɜɐɢɌ (ȴȭȽ) ɫɎɗɫɑɞɝɫ ɚɝəɚɎəɚɕ ɛɜɔ-

ɣɔəɚɕ ɝɘɑɜɞɔ ɛɌɢɔɑəɞɚɎ ɝ ɝɑɜɐɑɣəɚ-

ɝɚɝɟɐɔɝɞɧɘɔ ɓɌɍɚɗɑɎɌəɔɫɘɔ [1 - 4]. 

ȺɍɥɑɛɜɔɓəɌəəɧɘɔ ɔ ɤɔɜɚɖɚɐɚɝɞɟɛəɧɘɔ ɘɑɞɚ-

ɐɌɘɔ ɐɔɌɏəɚɝɞɔɖɔ ɐɌəəɚɕ ɛɌɞɚɗɚɏɔɔ ɫɎɗɫɪɞɝɫ 

ɛɑɜɠɟɓɔɚəəɌɫ ɝɢɔəɞɔɏɜɌɠɔɫ ɘɔɚɖɌɜɐɌ (ȻȽȸ), 

Ɍ ɞɌɖɒɑ ɘɟɗɨɞɔɝɛɔɜɌɗɨəɌɫ ɖɚɘɛɨɪɞɑɜəɚ-

ɞɚɘɚɏɜɌɠɔɣɑɝɖɌɫ ɖɚɜɚəɌɜɚɏɜɌɠɔɫ (ȸȽȶȾ-ȶȯ) [5 

- 9]. ȺɐəɌɖɚ ɟɖɌɓɌəəɧɑ ɘɑɞɚɐɔɖɔ ɛɜɑɐɚɝɞɌɎɗɫ-

ɪɞ ɜɌɓɗɔɣəɟɪ ɔəɠɚɜɘɌɢɔɪ: ȸȽȶȾ-ȶȯ ɛɚɓɎɚɗɫ-

ɑɞ ɚɢɑəɔɞɨ ɝɞɑɛɑəɨ ɝɞɑəɚɓɔɜɚɎɌəɔɫ ɖɚɜɚəɌɜəɧɡ 

Ɍɜɞɑɜɔɕ (ȶȬ), Ɍ ɞɌɖɒɑ ɘɚɜɠɚɗɚɏɔɪ Ɍɞɑɜɚɝɖɗɑ-

ɜɚɞɔɣɑɝɖɔɡ ɍɗɫɤɑɖ, Ɏ ɞɚ Ɏɜɑɘɫ ɖɌɖ ȻȽȸ ɚɞɜɌ-

ɒɌɑɞ ɜɌɝɛɜɑɐɑɗɑəɔɑ Ɏ ɘɔɚɖɌɜɐɑ ɜɌɐɔɚɠɌɜɘɌ-

ɢɑɎɞɔɣɑɝɖɚɏɚ ɛɜɑɛɌɜɌɞɌ Ɏ ɛɚɖɚɑ ɔ əɌ ɠɚəɑ 

əɌɏɜɟɓɚɣəɚɏɚ ɞɑɝɞɌ, ɣɞɚ ɛɚɓɎɚɗɫɑɞ ɔɐɑəɞɔɠɔɢɔ-

ɜɚɎɌɞɨ ɔɤɑɘɔɪ ɔ ɛɚɝɞɔəɠɌɜɖɞəɧɕ ɖɌɜɐɔɚ-

ɝɖɗɑɜɚɓ [10].  

ȽɟɥɑɝɞɎɟɑɞ ɐɚɎɚɗɨəɚ ɍɚɗɨɤɚɑ ɣɔɝɗɚ ɔɝ-

ɝɗɑɐɚɎɌəɔɕ, ɛɚɝɎɫɥɑəəɧɡ ɔɓɟɣɑəɔɪ ɎɓɌɔɘɚɚɞ-

əɚɤɑəɔɫ ɘɑɒɐɟ ɐɌəəɧɘɔ ȸȽȶȾ-ȶȯ ɔ ȻȽȸ [11 - 

14]. Ȯ ɚɝəɚɎəɚɘ ɜɑɓɟɗɨɞɌɞɧ ɐɌəəɧɡ ɜɌɍɚɞ ɝɎɔ-

ɐɑɞɑɗɨɝɞɎɟɪɞ, ɣɞɚ əɌɜɟɤɑəɔɫ ɘɔɚɖɌɜɐɔɌɗɨəɚɕ 

ɛɑɜɠɟɓɔɔ ɌɝɝɚɢɔɔɜɚɎɌəɧ ɝɚ ɝɞɑəɚɓɌɘɔ ɖɚɜɚ-

əɌɜəɧɡ Ɍɜɞɑɜɔɕ Ɏɧɝɚɖɚɕ ɝɞɑɛɑəɔ. ȶɜɚɘɑ ɞɚɏɚ, 

ɣɌɝɞɚɞɌ ɐɑɠɑɖɞɚɎ ɛɑɜɠɟɓɔɔ ɔ ɚɞɝɟɞɝɞɎɔɫ ɞɌɖɚ-

Ɏɧɡ ɓəɌɣɔɘɚ əɑ ɚɞɗɔɣɌɑɞɝɫ ɛɜɔ ɝɞɑɛɑəɔ ɝɞɑəɚ-
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ɓɔɜɚɎɌəɔɫ ɖɚɜɚəɌɜəɚɏɚ ɜɟɝɗɌ ɘɑəɑɑ 70-80% [15 

- 18].  

Ȱɜɟɏɔɑ ɌɎɞɚɜɧ ɚɢɑəɔɎɌɗɔ ɐɔɌɏəɚɝɞɔɣɑ-

ɝɖɟɪ ɩɠɠɑɖɞɔɎəɚɝɞɨ ɏɔɍɜɔɐəɚɕ ɚɐəɚɠɚɞɚəəɚ-

ɩɘɔɝɝɔɚəəɚɕ ɔ ɜɑəɞɏɑəɚɎɝɖɚɕ ɖɚɘɛɨɪɞɑɜəɚɕ 

ɞɚɘɚɏɜɌɠɔɔ (ȺɀɉȶȾ/ȶȾ) ɝɑɜɐɢɌ Ɏ ɐɔɌɏəɚɝɞɔɖɑ, 

ɛɜɚɏəɚɓɑ ɔ Ɏɧɍɚɜɑ ɞɌɖɞɔɖɔ ɗɑɣɑəɔɫ ȴȭȽ [13, 

14, 19, 20].  

ȽɟɥɑɝɞɎɟɪɞ ɚɛɜɑɐɑɗɑəəɧɑ ɘɑɞɚɐɔɣɑɝɖɔɑ 

ɝɗɚɒəɚɝɞɔ Ɏ ɚɛɜɑɐɑɗɑəɔɔ ɎɓɌɔɘɚɝɎɫɓɔ ɘɑɒɐɟ 

ɐɌəəɧɘɔ ȸȽȶȾ-ȶȯ ɔ ȻȽȸ [21]. ɉɞɔ ɝɗɚɒəɚɝɞɔ 

ɚɛɜɑɐɑɗɫɪɞɝɫ ɞɑɘ, ɣɞɚ ɜɑɓɟɗɨɞɌɞɧ ȻȽȸ ɣɌɥɑ 

Ɏɝɑɏɚ ɎɧɜɌɒɌɪɞ Ɏ ɔəɞɑɏɜɌɗɨəɧɡ ɛɚɗɟɖɚɗɔɣɑ-

ɝɞɎɑəəɧɡ ɔəɐɑɖɝɌɡ, Ɏ ɞɚ Ɏɜɑɘɫ ɖɌɖ ȸȽȶȾ-ȶȯ 

ɚɞɜɌɒɌɑɞ ɘɚɜɠɚɗɚɏɔɣɑɝɖɟɪ ɡɌɜɌɖɞɑɜɔɝɞɔɖɟ 

ɔɘɑɪɥɔɡɝɫ Ɏ ȶȬ ɝɞɑəɚɓɚɎ ɔ Ɍɞɑɜɚɝɖɗɑɜɚɞɔɣɑ-

ɝɖɔɡ ɍɗɫɤɑɖ [5, 7, 22]. Ȱɗɫ ɜɑɤɑəɔɫ ɩɞɔɡ ɘɑɞɚ-

ɐɔɣɑɝɖɔɡ əɪɌəɝɚɎ ɔɝɛɚɗɨɓɟɪɞ ɔəɞɑɏɜɌɗɨəɧɑ 

ɔəɐɑɖɝɧ, ɚɞɜɌɒɌɪɥɔɑ ɞɫɒɑɝɞɨ ɖɚɜɚəɌɜəɚɏɚ 

ɌɞɑɜɚɝɖɗɑɜɚɓɌ [12, 23]. 

Ȯ ɞɚ ɒɑ Ɏɜɑɘɫ, ɎɓɌɔɘɚɚɞəɚɤɑəɔɫ ɘɑɒɐɟ 

ɐɌəəɧɘɔ ɔəɐɑɖɝɌɘɔ ɔ ɜɑɓɟɗɨɞɌɞɌɘɔ ɛɑɜɠɟɓɔ-

ɚəəɚɕ ɝɢɔəɞɔɏɜɌɠɔɔ ɘɔɚɖɌɜɐɌ ɛɚɗəɚɝɞɨɪ əɑ 

ɔɓɟɣɑəɧ. ȶɜɚɘɑ ɞɚɏɚ, əɑɞ ɜɌɍɚɞ, ɛɚɝɎɫɥɬəəɧɡ 

ɔəɞɑɜɛɜɑɞɌɢɔɔ ɛɚɖɌɓɌɞɑɗɑɕ, ɚɞɜɌɒɌɪɥɔɡ ɛɗɚ-

ɥɌɐɨ ɝɞɜɑɝɝ-ɔəɐɟɢɔɜɚɎɌəəɧɡ ɐɑɠɑɖɞɚɎ ɛɑɜɠɟ-

ɓɔɔ Ɏ ɖɚəɞɑɖɝɞɑ ɔɡ ɎɓɌɔɘɚɝɎɫɓɔ ɝ ɐɌəəɧɘɔ 

ȸȽȶȾ-ȶȬȯ.  

ɂɑɗɨ əɌɝɞɚɫɥɑɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ð ɔɓɟɣɔɞɨ 

ɝɚɝɞɚɫəɔɫ ɘɔɚɖɌɜɐɔɌɗɨəɚɕ ɛɑɜɠɟɓɔɔ ɟ ɛɌɢɔɑə-

ɞɚɎ ɝɚ ɝɞɌɍɔɗɨəɚɕ ȴȭȽ ɝ ɜɌɓɗɔɣəɚɕ ɝɞɑɛɑəɨɪ 

ɎɧɜɌɒɑəəɚɝɞɔ ɝɞɑəɚɞɔɣɑɝɖɚɏɚ ɛɜɚɢɑɝɝɌ Ɏ ɖɚ-

ɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɫɡ. ȶɜɚɘɑ ɞɚɏɚ, Ɏ ɜɌɍɚɞɑ ɛɚɖɌ-

ɓɌəɌ ɎɓɌɔɘɚɝɎɫɓɨ ɘɑɒɐɟ ɔəɞɑɏɜɌɗɨəɧɘɔ ɔəɐɑɖ-

ɝɌɘɔ ɖɚɜɚəɌɜəɚɏɚ ɌɞɑɜɚɝɖɗɑɜɚɓɌ ɔ ɜɑɓɟɗɨɞɌɞɌ-

ɘɔ ȻȽȸ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɝɞɑɛɑəɔ ɔ ɗɚɖɌɗɔɓɌ-

ɢɔɔ ɝɞɑəɚɞɔɣɑɝɖɚɏɚ ɛɜɚɢɑɝɝɌ Ɏ ȶȬ.  

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ.  

Ȯ ɔɝɝɗɑɐɚɎɌəɔɑ Ɏɖɗɪɣɑəɧ 102 ɛɚɝɗɑɐɚɎɌ-

ɞɑɗɨəɚ ɚɞɚɍɜɌəəɧɡ ɛɌɢɔɑəɞɌ (ɎɚɓɜɌɝɞ 63 ɗɑɞ 

(54; 69); 64 ɘɟɒɣɔə ɔ 38 ɒɑəɥɔə), ɖɚɞɚɜɧɑ ɛɚ-

ɝɞɟɛɌɗɔ Ɏ ɝɞɌɢɔɚəɌɜ ɐɗɫ ɟɞɚɣəɑəɔɫ ɛɜɔɣɔə ɍɚ-

ɗɑɕ Ɏ ɏɜɟɐəɚɕ ɖɗɑɞɖɑ. Ȯɑɜɚɫɞəɚɝɞɨ ȴȭȽ ɚɛɜɑɐɑ-

ɗɫɗɔ ɖɌɖ əɔɓɖɟɪ (<15%), ɛɜɚɘɑɒɟɞɚɣəɟɪ (15-

85%) ɔ Ɏɧɝɚɖɟɪ (>85%) Ɏ ɝɚɚɞɎɑɞɝɞɎɔɔ ɝ ɖɜɔɞɑ-

ɜɔɫɘɔ Diamond and Forrester [24]. Ȯɝɑɘ ɛɌɢɔ-

ɑəɞɌɘ Ɏɧɛɚɗəɫɗɔ əɑɔəɎɌɓɔɎəɟɪ ȸȽȶȾ ɖɚɜɚ-

əɌɜəɧɡ Ɍɜɞɑɜɔɕ, ɝɚɎɘɑɥɑəəɟɪ ɝ ȺɀɉȶȾ ɘɔɚ-

ɖɌɜɐɌ ɝ 99mTc- ɘɑɞɚɖɝɔɔɓɚɍɟɞɔɗɔɓɚəɔɞɜɔɗɚɘ 

(99mTc -ȸȴȭȴ)  ɛɚ ɐɎɟɡɐəɑɎəɚɘɟ ɛɜɚɞɚɖɚɗɟ 

çəɌɏɜɟɓɖɌ-ɛɚɖɚɕè. ȴəɞɑɜɎɌɗ ɘɑɒɐɟ ɔɝɝɗɑɐɚɎɌ-

əɔɫɘɔ ɝɚɝɞɌɎɗɫɗ əɑ ɍɚɗɑɑ 3 ɐəɑɕ. ȶɜɔɞɑɜɔɔ ɔɝ-

ɖɗɪɣɑəɔɫ: 1) ɔɓɎɑɝɞəɌɫ Ɍɗɗɑɜɏɔɫ əɌ ɕɚɐɝɚɐɑɜ-

ɒɌɥɔɑ ɖɚəɞɜɌɝɞəɧɑ ɎɑɥɑɝɞɎɌ; 2) ɟɜɚɎɑəɨ ɝɧ-

Ɏɚɜɚɞɚɣəɚɏɚ ɖɜɑɌɞɔəɔəɌ >120 ɘɘɚɗɨ/ɗ; 3) ɠɔɍ-

ɜɔɗɗɫɢɔɫ ɛɜɑɐɝɑɜɐɔɕ; 4) ɒɑɗɟɐɚɣɖɚɎɌɫ Ɍɜɔɞɘɔɫ 

Ɏɧɝɚɖɚɕ ɏɜɌɐɌɢɔɔ ɛɚ Lown; 4) ɔəɠɌɜɖɞ ɘɔɚ-

ɖɌɜɐɌ Ɏ ɌəɌɘəɑɓɑ; 6) ɜɑɎɌɝɖɟɗɫɜɔɓɌɢɔɔ ɘɔɚ-

ɖɌɜɐɌ Ɏ ɌəɌɘəɑɓɑ. Ȱɗɫ ɖɌɒɐɚɏɚ ɛɌɢɔɑəɞɌ ɟɣɔ-

ɞɧɎɌɗɔ ɖɗɔəɔɣɑɝɖɔɑ ɡɌɜɌɖɞɑɜɔɝɞɔɖɔ ɝɔɘɛɞɚ-

ɘɚɎ ɔ ɠɌɖɞɚɜɧ ɜɔɝɖɌ ɝɑɜɐɑɣəɚ-ɝɚɝɟɐɔɝɞɧɡ ɓɌ-

ɍɚɗɑɎɌəɔɕ. Ȼɜɚɞɚɖɚɗ ɔɝɝɗɑɐɚɎɌəɔɫ ɍɧɗ ɚɐɚɍɜɑə 

ɖɚɘɔɞɑɞɚɘ ɛɚ ɩɞɔɖɑ ȹȴȴ ɖɌɜɐɔɚɗɚɏɔɔ, ɟ ɛɌɢɔ-

ɑəɞɚɎ ɍɧɗɚ ɛɚɗɟɣɑəɚ ɔəɠɚɜɘɔɜɚɎɌəəɚɑ ɝɚɏɗɌ-

ɝɔɑ əɌ ɟɣɌɝɞɔɑ Ɏ ɔɝɝɗɑɐɚɎɌəɔɔ.  

Ȯɝɑ ȶȾ ɔ ȺɀɉȶȾ ɔɝɝɗɑɐɚɎɌəɔɫ ɍɧɗɔ Ɏɧ-

ɛɚɗəɑəɧ əɌ 64-ɝɜɑɓɚɎɚɘ ɝɚɎɘɑɥɑəəɚɘ ɚɐəɚɠɚ-

ɞɚəəɚ-ɩɘɔɝɝɔɚəəɚɘ ɔ ɜɑəɞɏɑəɚɎɝɖɚɘ ɖɚɘɛɨɪ-

ɞɑɜəɚɘ ɞɚɘɚɏɜɌɠɑ GE Discovery NM/CT 570Ƚ 

(GE Healthcare, Milwaukee, WI, USA).  

Ⱥɛɜɑɐɑɗɑəɔɑ ɟɜɚɎəɫ ɖɌɗɨɢɔəɚɓɌ ɖɚɜɚəɌɜ-

əɧɡ Ɍɜɞɑɜɔɕ.  

ȭɑɝɖɚəɞɜɌɝɞəɟɪ ɖɚɘɛɨɪɞɑɜəɟɪ ɞɚɘɚɏɜɌ-

ɠɔɪ ɚɍɗɌɝɞɔ ɝɑɜɐɢɌ ɝ ɛɜɚɝɛɑɖɞɔɎəɚɕ ɉȶȯ-

ɝɔəɡɜɚəɔɓɌɢɔɑɕ ɔ ɐɌɗɨəɑɕɤɑɕ ɜɑɖɚəɝɞɜɟɖɢɔɑɕ 

Ɏ 75% ɠɌɓɟ R-R ɔəɞɑɜɎɌɗɌ ɝɑɜɐɑɣəɚɏɚ ɢɔɖɗɌ 

Ɏɧɛɚɗəɫɗɔ ɐɗɫ ɚɛɜɑɐɑɗɑəɔɫ ɔəɐɑɖɝɌ ɖɚɜɚəɌɜ-

əɚɏɚ ɖɌɗɨɢɔɫ. ȴɝɝɗɑɐɚɎɌəɔɑ Ɏɧɛɚɗəɫɗɔ ɚɞ 

ɟɜɚɎəɫ ɍɔɠɟɜɖɌɢɔɔ ɞɜɌɡɑɔ ɐɚ ɐɔɌɠɜɌɏɘɧ ɝɚ 

ɝɗɑɐɟɪɥɔɘɔ ɛɌɜɌɘɑɞɜɌɘɔ: əɌɛɜɫɒɑəɔɑ əɌ 

ɞɜɟɍɖɑ 120 ɖȮ, ɝɔɗɌ ɞɚɖɌ 435 ɘȬ, Ɏɜɑɘɫ ɜɚɞɌ-

ɢɔɔ ɞɜɟɍɖɔ 0,4 ɝ, ɞɚɗɥɔəɌ ɝɜɑɓɌ 2,5 ɘɘ, ɘɑɒ-

ɝɜɑɓɚɎɧɕ ɔəɞɑɜɎɌɗ 2,5 ɘɘ. 

ȸɟɗɨɞɔɝɛɔɜɌɗɨəɌɫ ɖɚɘɛɨɪɞɑɜəɚ-

ɞɚɘɚɏɜɌɠɔɣɑɝɖɌɫ ɖɚɜɚəɌɜɚɏɜɌɠɔɫ.  

Ȼɑɜɑɐ əɌɣɌɗɚɘ ȸȽȶȾ-ɖɚɜɚəɌɜɚɏɜɌɠɔɔ 

ɖɌɒɐɚɘɟ ɛɌɢɔɑəɞɟ ɚɛɜɑɐɑɗɫɗɔ ɣɌɝɞɚɞɟ ɝɑɜɐɑɣ-

əɧɡ ɝɚɖɜɌɥɑəɔɕ ɔ ɌɜɞɑɜɔɌɗɨəɚɑ ɐɌɎɗɑəɔɑ. ȻɌ-

ɢɔɑəɞɌɘ, ɟ ɖɚɞɚɜɧɡ əɌ ɘɚɘɑəɞ əɌɣɌɗɌ ɔɝɝɗɑɐɚ-

ɎɌəɔɫ ɣɌɝɞɚɞɌ ɝɑɜɐɑɣəɧɡ ɝɚɖɜɌɥɑəɔɕ (ɃȽȽ) 

ɛɜɑɎɧɤɌɗɌ 65 ɟɐɌɜɚɎ Ɏ ɘɔəɟɞɟ, ɔɝɛɚɗɨɓɚɎɌɗɔ 

ɎəɟɞɜɔɎɑəəɟɪ ɔəɦɑɖɢɔɪ 1-10 ɘɏ ɘɑɞɚɛɜɚɗɚɗɌ 

(ȭɑɞɌɗɚɖ, ȬɝɞɜɌȳɑəɑɖɌ). Ƚɜɑɐəɑɑ ɓəɌɣɑəɔɑ ɣɌ-

ɝɞɚɞɧ ɝɑɜɐɑɣəɧɡ ɝɚɖɜɌɥɑəɔɕ Ɏɚ Ɏɜɑɘɫ ɛɜɚɎɑ-

ɐɑəɔɫ ɔɝɝɗɑɐɚɎɌəɔɫ ɝɚɝɞɌɎɔɗɚ 64Ñ9 ɟɐɌɜɚɎ Ɏ 

ɘɔəɟɞɟ.  

Ȱɗɫ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑ-

ɜɔɕ ɔɝɛɚɗɨɓɚɎɌɗɔ ɎəɟɞɜɔɎɑəəɟɪ ɔəɠɟɓɔɪ 85-

90 ɘɗ ȵɚɛɌɘɔɐɚɗɌ (370 ɘɏ ɕɚɐɌ/ɘɗ) (ȵɚɛɌɘɔɜɚ, 

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

əɌɣɌɗɌ ɝɖɌəɔɜɚɎɌəɔɫ ɝɚɚɞɎɑɞɝɞɎɚɎɌɗ ɐɚɝɞɔɒɑ-

əɔɪ Ɏ Ɏɚɝɡɚɐɫɥɑɕ Ɍɚɜɞɑ ɛɗɚɞəɚɝɞɔ 200 ɑɐ. 

ɁɌɟəɝɠɔɗɐɌ (HU). ȴɝɝɗɑɐɚɎɌəɔɑ Ɏɧɛɚɗəɫɗɔ ɚɞ 

ɟɜɚɎəɫ ɍɔɠɟɜɖɌɢɔɔ ɞɜɌɡɑɔ ɐɚ ɐɔɌɠɜɌɏɘɧ Ɏɚ 

Ɏɜɑɘɫ ɓɌɐɑɜɒɖɔ ɐɧɡɌəɔɫ (6-8 ɝ) Ɏ ɛɜɚɝɛɑɖɞɔɎ-

əɚɘ (ɛɜɔ ɃȽȽÒ55) ɔɗɔ ɜɑɞɜɚɝɛɑɖɞɔɎəɚɘ (ɛɜɔ 

ɃȽȽ>55) ɉȶȯ-ɝɔəɡɜɚəɔɓɔɜɚɎɌəəɚɘ ɜɑɒɔɘɑ. 

ȳɌɛɔɝɨ ȸȽȶȾ-ȶȯ Ɏɧɛɚɗəɫɗɔ ɝɚ ɝɗɑɐɟɪ-

ɥɔɘɔ ɛɌɜɌɘɑɞɜɌɘɔ: əɌɛɜɫɒɑəɔɑ əɌ ɞɜɟɍɖɑ 120 

ɖȮ, ɝɔɗɌ ɞɚɖɌ 300-600 ɘȬ ɝ ɉȶȯ ɘɚɐɟɗɫɢɔɑɕ, 

ɝɖɚɜɚɝɞɨ ɎɜɌɥɑəɔɫ ɞɜɟɍɖɔ 0,4 ɝ, ɛɔɞɣ: 0,18-

0,22 (Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɃȽȽ). Ȼɜɔ ɛɜɚɎɑɐɑəɔɔ 

ɔɝɝɗɑɐɚɎɌəɔɫ ɗɟɣɑɎɌɫ əɌɏɜɟɓɖɌ ɝɚɝɞɌɎɔɗɌ ɚɞ 

1,5 -3 ɘȳɎ (ɛɜɔ ɛɜɚɝɛɑɖɞɚɎɚɕ ɉȶȯ ɝɔəɡɜɚəɔɓɌ-

ɢɔɔ) ɐɚ 15-25 ɘȳɎ (ɛɜɔ ɜɑɞɜɚɝɛɑɖɞɔɎəɚɕ ɉȶȯ 

ɝɔəɡɜɚəɔɓɌɢɔɔ). 

ȻɑɜɠɟɓɔɚəəɌɫ ɝɢɔəɞɔɏɜɌɠɔɫ ɘɔɚɖɌɜ-

ɐɌ.  

Ȼɑɜɑɐ Ɏɧɛɚɗəɑəɔɑɘ ȻȽȸ ɛɌɢɔɑəɞɌɘ ɚɞ-

ɘɑəɫɗɔ ɛɜɔɑɘ ɍɑɞɌ-ɍɗɚɖɌɞɚɜɚɎ, ɌəɞɌɏɚəɔɝɞɚɎ 
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ɖɌɗɨɢɔɫ ɔ əɔɞɜɌɞɚɎ ɓɌ 24 ɣɌɝɌ ɐɚ Ɏɧɛɚɗəɑəɔɫ 

ɔɝɝɗɑɐɚɎɌəɔɫ. ȶɚɘɑ ɞɚɏɚ, ɛɌɢɔɑəɞɚɎ ɛɜɚɝɔɗɔ 

ɎɚɓɐɑɜɒɌɞɨɝɫ ɚɞ ɛɜɔɑɘɌ ɛɜɚɔɓɎɚɐəɧɡ ɘɑ-

ɞɔɗɖɝɌəɞɔəɌ (Ɍɘɔəɚɠɔɗɗɔə, ɖɚɠɑɔə ɔ ɐɜ.) ɓɌ 12 

ɣɌɝɚɎ ɐɚ ɠɌɜɘɌɖɚɗɚɏɔɣɑɝɖɚɏɚ ɝɞɜɑɝɝ-ɞɑɝɞɌ. ȴɝ-

ɝɗɑɐɚɎɌəɔɫ ɍɧɗɔ Ɏɧɛɚɗəɑəɧ Ɏ ɟɞɜɑəəɔɑ ɣɌɝɧ, 

əɌɞɚɥɌɖ. 

Ȯɝɑ ɛɌɢɔɑəɞɌɘ ɍɧɗɌ ɎɧɛɚɗəɑəɌ ɠɌɜɘɌɖɚ-

ɗɚɏɔɣɑɝɖɌɫ ɛɜɚɍɌ ɝ Ɍɐɑəɚɓɔəɚɘ, ɖɚɞɚɜɧɕ ɎɎɚ-

ɐɔɗɔ ɎəɟɞɜɔɎɑəəɚ Ɏ ɐɚɓɑ 140 ɘɏ/ɖɏ/ɘɔə Ɏ ɞɑ-

ɣɑəɔɑ 4 ɘɔəɟɞ. ȮəɟɞɜɔɎɑəəɟɪ ɔəɦɑɖɢɔɪ ɜɌ-

ɐɔɚɠɌɜɘɛɜɑɛɌɜɌɞɌ (ȼɀȻ) Ɏɧɛɚɗəɫɗɔ Ɏ ɖɚəɢɑ 2-

ɕ ɘɔəɟɞɧ ɔəɠɟɓɔɔ ɌəɐɑəɚɓɔəɌ, ɛɚɝɗɑ ɣɑɏɚ ɛɜɚ-

ɐɚɗɒɌɗɔ ɑɏɚ ɔəɠɟɓɔɪ ɑɥɑ 2 ɘɔəɟɞɧ [25]. Ȯɧ-

ɛɚɗəɑəɔɑ əɌɏɜɟɓɚɣəɚɏɚ ɞɑɝɞɌ əɑ ɎɧɓɧɎɌɗɚ 

əɌɜɟɤɑəɔɕ AV ɛɜɚɎɑɐɑəɔɫ ɔ/ɔɗɔ ɐɑɛɜɑɝɝɔɔ 

ɝɑɏɘɑəɞɌ ST əɔ ɟ ɚɐəɚɏɚ ɛɌɢɔɑəɞɌ.  

Ȼɑɜɠɟɓɔɚəəɟɪ ɝɢɔəɞɔɏɜɌɠɔɪ ɘɔɚɖɌɜɐɌ 

Ɏɧɛɚɗəɫɗɔ əɌ ɝɚɎɘɑɥɑəəɚɘ ɚɐəɚɠɚɞɚəəɚɘ 

ɩɘɔɝɝɔɚəəɚɘ ɖɚɘɛɨɪɞɑɜəɚɘ ɞɚɘɚɏɜɌɠɑ GE 

Discovery NM/CT 570Ƚ (GE Healthcare, 

Milwaukee, WI, USA). Ȯ ɖɌɣɑɝɞɎɑ ȼɀȻ ɔɝɛɚɗɨɓɚ-

ɎɌɗɔ 99mTc-ȸȴȭȴ Ɏ ɐɚɓɑ 370-450 ȸȭɖ ɖɌɖ əɌ 

ɠɚəɑ ɠɌɜɘɌɖɚɗɚɏɔɣɑɝɖɚɏɚ ɞɑɝɞɌ, ɞɌɖ ɔ Ɏ ɛɚɖɚɑ. 

ȳɌɛɔɝɨ ɝɢɔəɞɔɏɜɌɠɔɣɑɝɖɚɏɚ ɔɓɚɍɜɌɒɑəɔɫ Ɏɧ-

ɛɚɗəɫɗɔ Ɏ ɉȶȯ ɝɔəɡɜɚəɔɓɔɜɚɎɌəəɚɘ ɜɑɒɔɘɑ (16 

ɖɌɐɜɚɎ əɌ ɝɑɜɐɑɣəɧɕ ɢɔɖɗ) ɣɑɜɑɓ 90 ɘɔəɟɞ ɛɚ-

ɝɗɑ ɔəɦɑɖɢɔɔ ȼɀȻ. Ȯɚ Ɏɜɑɘɫ ɓɌɛɔɝɔ ɛɌɢɔɑəɞ 

ɜɌɝɛɚɗɌɏɌɗɝɫ Ɏ ɛɚɗɚɒɑəɔɔ ɗɑɒɌ əɌ ɝɛɔəɑ, ɜɟɖɔ 

ɓɌ ɏɚɗɚɎɚɕ. ȴɓɚɍɜɌɒɑəɔɫ ɍɧɗɔ ɓɌɛɔɝɌəɧ ɝ ɔɝ-

ɛɚɗɨɓɚɎɌəɔɑɘ əɔɓɖɚɩəɑɜɏɑɞɔɣɑɝɖɚɏɚ ɘɟɗɨɞɔ-

ɛɔəɡɚɗ ɖɚɗɗɔɘɌɞɚɜɌ Ɏ 19 ɛɜɚɑɖɢɔɕ Ɏ ɘɌɞɜɔɢɟ 

32Į32 ɛɔɖɝɑɗɫ (ɜɌɓɘɑɜ ɛɔɖɝɑɗɫ 4 ɘɘ). ɂɑəɞɜ 

ɩəɑɜɏɑɞɔɣɑɝɖɚɏɚ ɚɖəɌ ɍɧɗ ɟɝɞɌəɚɎɗɑə əɌ ɠɚɞɚ-

ɛɔɖ 99mTc ð 140 ɖɉɎ, ɤɔɜɔəɌ ɩəɑɜɏɑɞɔɣɑɝɖɚɏɚ 

ɚɖəɌ ɍɧɗɌ ɝɔɘɘɑɞɜɔɣəɌ ɔ ɝɚɝɞɌɎɔɗɌ 20%. Ȼɜɚ-

ɐɚɗɒɔɞɑɗɨəɚɝɞɨ ɓɌɛɔɝɔ ɝɚɝɞɌɎɗɫɗɌ 600 ɝ. Ⱥɍ-

ɥɌɫ ɩɠɠɑɖɞɔɎəɌɫ ɗɟɣɑɎɌɫ əɌɏɜɟɓɖɌ ɝɚɝɞɌɎɔɗɌ 

6-7,3 ɘȳɎ. 

Ȱɗɫ Ɏɧɛɚɗəɑəɔɫ ɖɚɜɜɑɖɢɔɔ ɌɞɞɑəɪɌɢɔɔ 

Ɏɝɑɘ ɛɌɢɔɑəɞɌɘ ɍɧɗɌ ɎɧɛɚɗəɑəɌ əɔɓɖɚɐɚɓəɌɫ 

ȶȾ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ. ȹɌɛɜɫɒɑəɔɑ əɌ 

ɞɜɟɍɖɑ ɝɚɝɞɌɎɔɗɚ 120 ɖȮ, ɝɔɗɌ ɞɚɖɌ 20 ɘȬ, Ɏɜɑ-

ɘɫ ɜɚɞɌɢɔɔ ɞɜɟɍɖɔ 0,8 ɝ, ɛɔɞɣ 0,969:1. ȴɓɚɍɜɌ-

ɒɑəɔɫ ɍɧɗɔ ɜɑɖɚəɝɞɜɟɔɜɚɎɌəɧ ɝ ɞɚɗɥɔəɚɕ ɝɜɑ-

ɓɌ 5 ɘɘ ɔ ɘɑɒɝɜɑɓɚɎɧɘ ɔəɞɑɜɎɌɗɚɘ 5 ɘɘ. ȴɝ-

ɝɗɑɐɚɎɌəɔɑ Ɏɧɛɚɗəɫɗɔ ɍɑɓ ɓɌɐɑɜɒɖɔ ɐɧɡɌəɔɫ ɔ 

ɉȶȯ-ɝɔəɡɜɚəɔɓɌɢɔɔ [20].  

ȬəɌɗɔɓ ɜɑɓɟɗɨɞɌɞɚɎ ȸȽȶȾ-ȶȯ.  

ȶɌɗɨɢɔɑɎɧɕ ɔəɐɑɖɝ (ȶȴ) ɖɚɜɚəɌɜəɧɡ Ɍɜ-

ɞɑɜɔɕ Ɏɧɣɔɝɗɫɗɔ əɌ ɝɛɑɢɔɌɗɔɓɔɜɚɎɌəəɚɕ ɜɌɍɚ-

ɣɑɕ ɝɞɌəɢɔɔ AdvantageWorkstations 4.3 (GE 

Healthcare) Ɏ ɛɜɚɏɜɌɘɘɑ SmartScore 4.0 ɛɚ ɘɑ-

ɞɚɐɟ ȬɏɌɞɝɞɚəɌ [26]. ȰɌəəɧɕ ɛɚɖɌɓɌɞɑɗɨ ɜɌɝɝɣɔ-

ɞɧɎɌɗɔ ɐɗɫ ɝɞɎɚɗɌ ɗɑɎɚɕ ɖɚɜɚəɌɜəɚɕ Ɍɜɞɑɜɔɔ 

(ȷȶȬ), ɗɑɎɚɕ ɛɑɜɑɐəɑɕ əɔɝɡɚɐɫɥɑɕ Ɍɜɞɑɜɔɔ 

(ȻȹȬ), ɚɏɔɍɌɪɥɑɕ Ɍɜɞɑɜɔɔ (ȺȬ), ɛɜɌɎɚɕ ɖɚɜɚ-

əɌɜəɚɕ Ɍɜɞɑɜɔɔ (ȻȶȬ), ɓɌɐəɑɕ əɔɝɡɚɐɫɥɑɕ Ɍɜ-

ɞɑɜɔɔ (ȳȹȬ), Ɍ ɞɌɖɒɑ ɝɟɘɘɌɜəɚ.  

ȴɓɚɍɜɌɒɑəɔɫ ȸȽȶȾ-ȶȯ ɍɧɗɔ ɜɑɖɚəɝɞɜɟɔ-

ɜɚɎɌəɧ Ɏ 75% ɠɌɓɑ ɝɑɜɐɑɣəɚɏɚ ɢɔɖɗɌ ɝ ɞɚɗɥɔ-

əɚɕ ɝɜɑɓɌ 0,625 ɘɘ ɔ ɘɑɒɝɜɑɓɚɎɧɘ ɔəɞɑɜɎɌɗɚɘ 

0,625 ɘɘ. Ȼɜɔ əɌɗɔɣɔɔ ɌɜɞɑɠɌɖɞɚɎ ɜɔɞɘɌ 

ɔɓɚɍɜɌɒɑəɔɫ, ɛɚɗɟɣɑəəɧɑ ɝ ɜɑɞɜɚɝɛɑɖɞɔɎəɚɕ 

ɝɔəɡɜɚəɔɓɌɢɔɑɕ, ɐɚɛɚɗəɔɞɑɗɨəɚ ɜɑɖɚəɝɞɜɟɔɜɚ-

ɎɌɗɔ Ɏ ɐɔɌɝɞɚɗɔɣɑɝɖɚɕ ɠɌɓɑ ɝɑɜɐɑɣəɚɏɚ ɢɔɖɗɌ 

(70% ɔ 80% ɐɗɔɞɑɗɨəɚɝɞɔ ɔəɞɑɜɎɌɗɌ RR) ɔ Ɏ ɠɌ-

ɓɌɡ ɜɌəəɑɕ ɐɔɌɝɞɚɗɧ (40%, 45% ɔ 50% ɐɗɔɞɑɗɨ-

əɚɝɞɔ ɔəɞɑɜɎɌɗɌ RR). Ȱɗɫ ɐɌɗɨəɑɕɤɑɏɚ ɌəɌɗɔɓɌ 

ɔɝɛɚɗɨɓɚɎɌɗɔɝɨ ɔɓɚɍɜɌɒɑəɔɫ ɝ əɌɔɗɟɣɤɔɘ ɖɌ-

ɣɑɝɞɎɚɘ ɎɔɓɟɌɗɔɓɌɢɔɔ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ. 

Ȼɚɝɗɑ ɜɑɖɚəɝɞɜɟɖɢɔɔ ȶȾ-ɔɓɚɍɜɌɒɑəɔɫ 

ɍɧɗɔ ɛɑɜɑɐɌəɧ ɔ ɚɍɜɌɍɚɞɌəɧ əɌ ɝɛɑɢɔɌɗɔɓɔɜɚ-

ɎɌəəɚɕ ɜɌɍɚɣɑɕ ɝɞɌəɢɔɔ AdvantageWorkstation 

4.3 (GE Healthcare). Ƚɑɏɘɑəɞɧ ɖɚɜɚəɌɜəɚɏɚ ɜɟɝ-

ɗɌ ɍɧɗɔ ɛɜɚɌəɌɗɔɓɔɜɚɎɌəɧ əɌ ɛɜɑɐɘɑɞ əɌɗɔɣɔɫ 

Ɍɞɑɜɚɝɖɗɑɜɚɞɔɣɑɝɖɔɡ ɍɗɫɤɑɖ. ȶɌɣɑɝɞɎɚ ȸȽȶȾ 

ɖɚɜɚəɌɜɚɏɜɌɘɘ ɚɢɑəɔɎɌɗɔ ɛɚ 4-ɡ ɍɌɗɗɨəɚɕ 

ɤɖɌɗɑ: 1 ð ɚɞɗɔɣəɚɑ ɖɌɣɑɝɞɎɚ (ɚɞɝɟɞɝɞɎɔɑ Ɍɜɞɑ-

ɠɌɖɞɚɎ ɐɎɔɒɑəɔɫ ɔ ɜɔɞɘɌ, ɚɞɝɟɞɝɞɎɔɑ ɓəɌɣɔ-

ɘɧɡ ɌɜɞɑɠɌɖɞɚɎ ɚɞ ɖɌɗɨɢɔəɔɜɚɎɌəəɧɡ ɍɗɫɤɑɖ, 

ɣɑɞɖɌɫ ɔɐɑəɞɔɠɔɖɌɢɔɫ ɖɚəɞɟɜɚɎ Ɍɜɞɑɜɔɔ); 2 ð 

ɡɚɜɚɤɑɑ ɖɌɣɑɝɞɎɚ (ɘɔəɔɘɌɗɨəɧɑ ɌɜɞɑɠɌɖɞɧ, 

ɘɔəɔɘɌɗɨəɌɫ ɜɌɓɘɧɞɚɝɞɨ ɖɚəɞɟɜɚɎ ɝɚɝɟɐɚɎ); 3 ð 

ɌɐɑɖɎɌɞəɚɑ ɖɌɣɑɝɞɎɚ (ɟɘɑɜɑəəɧɑ ɌɜɞɑɠɌɖɞɧ, 

ɟɘɑɜɑəəɚɑ ɜɌɓɘɧɞɔɑ ɝɚɝɟɐɚɎ ɍɑɓ ɛɜɑɜɧɎɌəɔɫ 

ɔɡ ɖɚəɞɟɜɚɎ); 4 ð ɛɗɚɡɚɑ ɖɌɣɑɝɞɎɚ (əɑ ɔəɞɑɜɛɜɑ-

ɞɔɜɟɑɘɚɑ ɔɓɚɍɜɌɒɑəɔɑ, ɟɐɎɚɑəɔɑ ɔɗɔ ɛɜɑɜɧɎɔ-

ɝɞɚɝɞɨ ɖɚəɞɟɜɌ ɝɚɝɟɐɌ, ɚɞɝɟɞɝɞɎɔɑ ɣɑɞɖɚɕ Ɏɔɓɟ-

ɌɗɔɓɌɢɔɔ ɣɌɝɞɔ ɝɚɝɟɐɌ). Ȯ ɐɌɗɨəɑɕɤɑɘ, ɛɜɔ 

ɌəɌɗɔɓɑ ɔɝɛɚɗɨɓɚɎɌɗɔɝɨ ɞɚɗɨɖɚ ɔɓɚɍɜɌɒɑəɔɫ 

ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɔ ɐɔɌɘɑɞɜɚɘ >2 ɘɘ  ɝ ɖɌɣɑ-

ɝɞɎɚɘ 1-3.  

Ȯ ɝɚɚɞɎɑɞɝɞɎɔɑ ɝ ɘɚɐɔɠɔɢɔɜɚɎɌəəɧɘɔ 

ɖɜɔɞɑɜɔɫɘɔ ȬɘɑɜɔɖɌəɝɖɚɕ ɌɝɝɚɢɔɌɢɔɔ ɝɑɜɐɢɌ 

ɖɚɜɚəɌɜəɚɑ ɐɑɜɑɎɚ ɍɧɗɚ ɛɚɐɜɌɓɐɑɗɑəɚ əɌ 17 

ɝɑɏɘɑəɞɚɎ [27]. Ƚɞɑɛɑəɨ ɝɞɑəɚɓɔɜɚɎɌəɔɫ ɖɚɜɚ-

əɌɜəɧɡ Ɍɜɞɑɜɔɕ ɜɌɝɝɣɔɞɧɎɌɗɔ Ɏ ɖɌɒɐɚɘ ɝɑɏ-

ɘɑəɞɑ ɖɌɖ ɎɧɜɌɒɑəəɚɑ Ɏ ɛɜɚɢɑəɞɌɡ ɚɞəɚɤɑəɔɑ 

ɘɔəɔɘɌɗɨəɚɏɚ ɐɔɌɘɑɞɜɌ Ɍɜɞɑɜɔɔ əɌ ɟɜɚɎəɑ 

ɝɟɒɑəɔɫ ɖ ɐɔɘɑɞɜɟ əɑɔɓɘɑəɑəəɚɕ Ɍɜɞɑɜɔɔ 

əɑɛɚɝɜɑɐɝɞɎɑəəɚ ɛɜɚɖɝɔɘɌɗɨəɑɑ ɍɗɫɤɖɔ. Ȭə-

ɏɔɚɏɜɌɠɔɣɑɝɖɔ ɓəɌɣɔɘɧɘɔ ɝɞɑəɚɓɌɘɔ ɝɣɔɞɌɗɔ 

ɝɟɒɑəɔɑ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ Ó70%, ɛɚɏɜɌəɔɣ-

əɧɘɔ ɝɣɔɞɌɗɔ ɝɞɑəɚɓɧ 40%-69%, əɑɓəɌɣɔɘɧɘɔ 

ɝɣɔɞɌɗɔ ɝɞɑəɚɓɧ <40% [28, 29].  

ȶɜɚɘɑ ɞɚɏɚ, ɛɚ ɐɌəəɧɘ ȶȾ ɚɛɜɑɐɑɗɫɗɔ ɔə-

ɞɑɏɜɌɗɨəɧɑ ɔəɐɑɖɝɧ Ɍɞɑɜɚɝɖɗɑɜɚɞɔɣɑɝɖɚɏɚ ɛɚ-

ɜɌɒɑəɔɫ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ. ȶɌɒɐɚɘɟ ɝɑɏ-

ɘɑəɞɟ ɖɚɜɚəɌɜəɚɏɚ ɜɟɝɗɌ ɛɜɔɝɎɌɔɎɌɗɔ ɍɌɗɗ: 0 ð 

əɑɞ ɝɞɑəɚɓɔɜɚɎɌəɔɫ, 1 ð ɘɔəɔɘɌɗɨəɚɑ ɝɞɑəɚɓɔ-

ɜɚɎɌəɔɑ (<25%), 2 ð ɝɞɑəɚɓɔɜɚɎɌəɔɑ ɗɑɏɖɚɕ ɝɞɑ-

ɛɑəɔ (25-49%); 3 ð ɟɘɑɜɑəəɚɑ ɝɞɑəɚɓɔɜɚɎɌəɔɑ 

(50-69%); 4 ð ɎɧɜɌɒɑəəɚɑ ɝɞɑəɚɓɔɜɚɎɌəɔɑ (70-

100%). ȽɟɘɘɌ ɝɑɏɘɑəɞɚɎ ɝɚ ɝɞɑəɚɓɔɜɚɎɌəɔɑɘ ð 

Segment Involvement Score, ɝɟɘɌ ɍɌɗɗɚɎ Ɏɚ Ɏɝɑɡ 

ɝɑɏɘɑəɞɌɡ ð Segment Stenosis Score. ȰɌəəɧɑ ɔə-

ɐɑɖɝɧ ɜɌɝɝɣɔɞɧɎɌɗɔ ɖɌɖ ɐɗɫ ɖɌɒɐɚɏɚ ɛɌɢɔɑəɞɌ, 

ɞɌɖ ɔ ɛɚ ɝɚɝɟɐɔɝɞɧɘ ɜɑɏɔɚəɌɘ (ɐɗɫ ɍɌɝɝɑɕəɌ 

ɛɑɜɑɐəɑɕ əɔɝɡɚɐɫɥɑɕ, ɚɏɔɍɌɪɥɑɕ ɔ ɛɜɌɎɚɕ ɖɚ-
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ɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ). 

ȬəɌɗɔɓ ɜɑɓɟɗɨɞɌɞɚɎ ȻȽȸ.  

ȹɔɓɖɚɐɚɓəɧɑ ȶȾ-ɝɖɌəɧ ɍɧɗɔ ɛɑɜɑɐɌəɧ əɌ 

ɜɌɍɚɣɟɪ ɝɞɌəɢɔɪ ɐɗɫ ɛɚɗɟɣɑəɔɫ ɖɌɜɞ ɖɚɜɜɑɖ-

ɢɔɔ ɌɞɞɑəɪɌɢɔɔ. ȴɓɚɍɜɌɒɑəɔɫ ȺɀɉȶȾ ɍɧɗɔ 

ɜɑɖɚəɝɞɜɟɔɜɚɎɌəɧ ɝ ɖɚɜɜɑɖɢɔɕ ɌɞɞɑəɪɌɢɔɔ əɌ 

ɝɛɑɢɔɌɗɔɓɔɜɚɎɌəəɚɕ ɜɌɍɚɣɑɕ ɝɞɌəɢɔɔ (Xeleris 

II; GE Healthcare, Haifa, Israel) ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ 

ɌɗɏɚɜɔɞɘɌ ɔɞɑɜɌɞɔɎəɚɕ ɜɑɖɚəɝɞɜɟɖɢɔɔ. Ȼɜɔ 

ɠɚɜɘɔɜɚɎɌəɔɔ ɛɚɛɑɜɑɣəɧɡ ɝɜɑɓɚɎ ɝɑɜɐɢɌ ɔɝ-

ɛɚɗɨɓɚɎɌɗɔ ɠɔɗɨɞɜ Butterworth (ɣɌɝɞɚɞɌ 0,37; 

ɛɚɜɫɐɚɖ 7) [30, 31].  ȶɚɜɜɑɖɢɔɪ ɐɎɔɒɑəɔɫ əɑ 

ɔɝɛɚɗɨɓɚɎɌɗɔ.  

ȹɑɚɍɜɌɍɚɞɌəəɧɑ ɛɗɌəɌɜəɧɑ ɔɓɚɍɜɌɒɑəɔɫ 

ɍɧɗɔ ɛɜɚɌəɌɗɔɓɔɜɚɎɌəɧ Ɏ ɖɔəɚ-ɜɑɒɔɘɑ ɐɗɫ 

ɚɢɑəɖɔ ɖɌɣɑɝɞɎɌ ɔɓɚɍɜɌɒɑəɔɫ, Ɏɚɓɘɚɒəɧɡ Ɍɜ-

ɞɑɠɌɖɞɚɎ ɐɎɔɒɑəɔɫ ɔ ɌɞɞɑəɪɌɢɔɔ. ȾɚɘɚɏɜɌɠɔ-

ɣɑɝɖɔɑ ɔɓɚɍɜɌɒɑəɔɫ ɘɔɚɖɌɜɐɌ, ɛɚɗɟɣɑəəɧɑ əɌ 

ɛɔɖɑ ɠɌɜɚɘɌɖɚɗɚɏɔɣɑɝɖɚɏɚ ɞɑɝɞɌ ɔ Ɏ ɛɚɖɚɑ, ɍɧ-

ɗɔ ɚɍɜɌɍɚɞɌəɧ Ɏ ɝɛɑɢɔɌɗɔɓɔɜɚɎɌəəɚɕ ɛɜɚɏɜɌɘ-

ɘɑ Corridor 4DM (University of Michigan, Ann 

Arbor, MI, USA) ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɝɜɑɓɚɎ ɛɚ ɖɚ-

ɜɚɞɖɚɕ ɔ ɐɗɔəəɚɕ ɚɝɫɘ ɝɑɜɐɢɌ, Ɍ ɞɌɖɒɑ 17-ɔ 

ɝɑɏɘɑəɞɌɜəɚɕ ɛɚɗɫɜəɚɕ ɖɌɜɞɧ ɗɑɎɚɏɚ ɒɑɗɟɐɚɣ-

ɖɌ əɚɜɘɌɗɔɓɚɎɌəəɚɕ ɖ 100% [32, 33]. Ȼɚɗɟɖɚɗɔ-

ɣɑɝɞɎɑəəɧɕ ɜɌɝɣɬɞ ɗɚɖɌɗɨəɧɡ əɌɜɟɤɑəɔɕ ɛɑɜ-

ɠɟɓɔɔ ɗɑɎɚɏɚ ɒɑɗɟɐɚɣɖɌ ɛɜɚɎɚɐɔɗɔ Ɏ ɍɌɗɗɌɡ, 

ɖɚɞɚɜɧɑ ɜɌɝɝɣɔɞɧɎɌɗɔ ɝɗɑɐɟɪɥɔɘ ɚɍɜɌɓɚɘ: 0 ð

Ɍɖɖɟɘɟɗɫɢɔɫ ȼɀȻ Ɏ ɘɔɚɖɌɜɐ Ó70% ɚɞ ɘɌɖɝɔ-

ɘɌɗɨəɚɏɚ; 1 ð əɑɓəɌɣɔɞɑɗɨəɚ ɎɧɜɌɒɑəəɧɑ (50-

69%), 2 ð ɟɘɑɜɑəəɚ ɎɧɜɌɒɑəəɧɑ (30-49%), 3 ð 

ɎɧɜɌɒɑəəɧɑ (10-29%) ɔ 4 ð ɜɑɓɖɚ ɎɧɜɌɒɑəəɧɑ 

(<10%) ɐɑɠɑɖɞɧ əɌɖɚɛɗɑəɔɫ ɔəɐɔɖɌɞɚɜɌ. 

ȹɌɜɟɤɑəɔɑ ɛɑɜɠɟɓɔɔ ɚɛɜɑɐɑɗɫɗɔ ɖɌɖ ɝɟɘɘɟ 

ɍɌɗɗɚɎ Ɏɚ Ɏɝɑɡ 17 ɝɑɏɘɑəɞɌɡ.  

Ȼɜɔ ɩɞɚɘ ɓəɌɣɑəɔɑ <4 ɍɌɗɗɚɎ ɜɌɝɢɑəɔɎɌɗɔ 

ɖɌɖ əɚɜɘɟ, 4-8 ð ɖɌɖ ɗɑɏɖɚɑ, 9-13 ð ɖɌɖ ɟɘɑɜɑə-

əɚɑ, Ó13 ð ɖɌɖ ɞɫɒɑɗɚɑ əɌɜɟɤɑəɔɑ ɘɔɚɖɌɜ-

ɐɔɌɗɨəɚɕ ɛɑɜɠɟɓɔɔ. ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɜɌɝɝɣɔɞɧ-

ɎɌɗɔ ɚɍɥɑɑ əɌɜɟɤɑəɔɑ ɛɑɜɠɟɓɔɔ əɌ əɌɏɜɟɓɖɑ 

(SSS ð Summed Stress Score), Ɏ ɛɚɖɚɑ (SRS - 

Summed Rest Score), Ɍ ɞɌɖɒɑ ɔɡ ɜɌɓəɔɢɟ ð (SDS 

ð Summed Difference Sc ore [SDS=SSS -SRS]).  

 ȶɜɚɘɑ ɞɚɏɚ, əɌ ɚɝəɚɎɌəɔɔ ɌəɌɗɔɓɌ ɛɚ-

ɗɫɜəɧɡ ɖɌɜɞ ɗɑɎɚɏɚ ɒɑɗɟɐɚɣɖɌ ɚɛɜɑɐɑɗɫɗɔ ɛɗɚ-

ɥɌɐɨ  ɐɑɠɑɖɞɌ əɌ əɌɏɜɟɓɖɑ ð Total Stress Extent 

(TSE) ɔ Ɏ ɛɚɖɚɑ ð Total Rest Extent (TRE), ɛɚ ɖɚ-

ɞɚɜɧɘ ɍɧɗɔ ɚɛɜɑɐɑɗɑəɧ ɛɜɚɞɫɒɬəəɚɝɞɨ ɔə-

ɞɌɖɞəɚɏɚ ɘɔɚɖɌɜɐɌ (Extent Normal myocardium  

- TENorm), ɝɞɌɍɔɗɨəɚɏɚ  (Extent Fixed Defect ð

TEFix)  ɔ ɛɜɑɡɚɐɫɥɑɏɚ (Extent Reversible Defect - 

TERrv) ɐɑɠɑɖɞɚɎ ɛɑɜɠɟɓɔɔ [34, 35]. Ȯɝɑ ɟɖɌɓɌə-

əɧɑ ɛɚɖɌɓɌɞɑɗɔ ɍɧɗɔ ɜɌɝɝɣɔɞɌəɧ ɖɌɖ ɐɗɫ Ɏɝɑɏɚ 

ɗɑɎɚɏɚ ɒɑɗɟɐɚɣɖɌ Ɏ ɢɑɗɚɘ, ɞɌɖ ɔ ɚɞɐɑɗɨəɚ ɐɗɫ 

ɍɌɝɝɑɕəɌ ɗɑɎɚɕ ɛɑɜɑɐəɑɕ əɔɝɡɚɐɫɥɑɕ, ɚɏɔɍɌɪ-

ɥɑɕ ɔ ɛɜɌɎɚɕ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ [32]. 

ȼɑɓɟɗɨɞɌɞɧ ȸȽȶȾ-ȶȯ ɍɧɗɔ ɔɝɛɚɗɨɓɚɎɌəɧ 

ɐɗɫ ɚɛɜɑɐɑɗɑəɔɫ ɞɔɛɌ ɖɚɜɚəɌɜəɚɏɚ ɖɜɚɎɚɝəɌɍ-

ɒɑəɔɫ. ȿ ɛɌɢɔɑəɞɚɎ ɝ ɗɑɎɧɘ ɞɔɛɚɘ ɖɚɜɚəɌɜəɚ-

ɏɚ ɖɜɚɎɚɝəɌɍɒɑəɔɫ əɔɒəɔɑ (4, 10, 15) ɔ əɔɒəɑ-

ɍɚɖɚɎɧɑ (5, 11) ɝɑɏɘɑəɞɧ ɛɚɗɫɜəɚɕ ɖɌɜɞɧ ɍɧɗɔ 

ɚɞəɑɝɑəɧ ɖ ɍɌɝɝɑɕəɟ ɚɏɔɍɌɪɥɑɕ Ɍɜɞɑɜɔɔ. Ȯɝɑ 4 

ɌɛɔɖɌɗɨəɧɡ ɝɑɏɘɑəɞɌ (13, 14, 16 ɔ 17) ɍɧɗɔ ɚɞ-

əɑɝɑəɧ ɖ ɍɌɝɝɑɕəɟ ɛɑɜɑɐəɑɕ əɔɝɡɚɐɫɥɑɕ Ɍɜɞɑ-

ɜɔɔ. Ȼɜɔ ɛɜɌɎɚɘ ɞɔɛɑ ɖɚɜɚəɌɜəɚɏɚ ɖɜɚɎɚɞɚɖɌ ð 

əɔɒəɔɑ (4, 10), əɔɒəɑ-ɍɚɖɚɎɧɑ (5, 11) ɔ əɔɒəɑ-

ɌɛɔɖɌɗɨəɧɕ (15) ɝɑɏɘɑəɞɧ ɍɧɗɔ ɚɞəɑɝɑəɧ ɖ 

ɍɌɝɝɑɕəɟ ɛɜɌɎɚɕ ɖɚɜɚəɌɜəɚɕ Ɍɜɞɑɜɔɔ. ȺɝɞɌɗɨ-

əɧɑ 4 ɌɛɔɖɌɗɨəɧɡ ɝɑɏɘɑəɞɌ (13, 14, 16 ɔ 17) 

ɍɧɗɔ ɚɞəɑɝɑəɧ ɖ ɍɌɝɝɑɕəɟ ɛɑɜɑɐəɑɕ əɔɝɡɚɐɫ-

ɥɑɕ Ɍɜɞɑɜɔɔ [36]. 

Ȱɗɫ ɝɚɛɚɝɞɌɎɗɑəɔɫ ɐɌəəɧɡ ȸȽȶȾ-ȶȯ ɔ 

ȻȽȸ Ɏɝɑ ɛɌɢɔɑəɞɧ, Ɏɚɤɑɐɤɔɑ Ɏ ɔɝɝɗɑɐɚɎɌəɔɑ, 

ɍɧɗɔ ɛɚɐɜɌɓɐɑɗɑəɧ əɌ 3 ɏɜɟɛɛɧ: I ɏɜɟɛɛɌ ɝ Ɍə-

ɏɔɚɏɜɌɠɔɣɑɝɖɔ əɑɓəɌɣɔɘɧɘɔ ɝɞɑəɚɓɌɘɔ: əɌɗɔ-

ɣɔɑ ɖɌɖ ɘɔəɔɘɟɘ ɚɐəɚɏɚ ɝɞɑəɚɓɌ <40%, Ɏ ɝɚɣɑ-

ɞɌəɔɔ ɝ ɚɞɝɟɞɝɞɎɔɑɘ ɝɞɑəɚɓɚɎ Ó40% Ɏ ɚɐəɚɕ ɔɗɔ 

əɑɝɖɚɗɨɖɔɡ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɫɡ; II ɏɜɟɛɛɌ ɝ 

ɌəɏɔɚɏɜɌɠɔɣɑɝɖɔ ɛɚɏɜɌəɔɣəɧɘɔ ɝɞɑəɚɓɌɘɔ: 

əɌɗɔɣɔɑ ɖɌɖ ɘɔəɔɘɟɘ ɚɐəɚɏɚ ɝɞɑəɚɓɌ ɚɞ 40% ɐɚ 

69%, Ɏ ɝɚɣɑɞɌəɔɔ ɝ ɚɞɝɟɞɝɞɎɔɑɘ ɝɞɑəɚɓɚɎ Ó70% 

Ɏ ɚɐəɚɕ ɔɗɔ əɑɝɖɚɗɨɖɔɡ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɫɡ; 

III ɏɜɟɛɛɌ ɝ ɌəɏɔɚɏɜɌɠɔɣɑɝɖɔ ɓəɌɣɔɘɧɘɔ ɝɞɑəɚ-

ɓɌɘɔ: əɌɗɔɣɔɑ ɖɌɖ ɘɔəɔɘɟɘ ɚɐəɚɏɚ ɝɞɑəɚɓɌ 

Ó70% Ɏ ɚɐəɚɕ ɔɗɔ əɑɝɖɚɗɨɖɔɡ ɖɚɜɚəɌɜəɧɡ Ɍɜ-

ɞɑɜɔɫɡ. 

ȽɞɌɞɔɝɞɔɣɑɝɖɔɕ ɌəɌɗɔɓ ɐɌəəɧɡ. 

Ȱɗɫ ɚɢɑəɖɔ ɜɌɝɛɜɑɐɑɗɑəɔɫ ɖɚɗɔɣɑɝɞɎɑə-

əɧɡ ɛɜɔɓəɌɖɚɎ ɍɧɗ ɔɝɛɚɗɨɓɚɎɌə ɖɜɔɞɑɜɔɕ ɄɌ-

ɛɔɜɚ-ȿɔɗɖɌ. ȶɚɗɔɣɑɝɞɎɑəəɧɑ ɛɜɔɓəɌɖɔ ɛɜɑɐ-

ɝɞɌɎɗɑəɧ Ɏ Ɏɔɐɑ ɝɜɑɐəɑɏɚ Ɍɜɔɠɘɑɞɔɣɑɝɖɚɏɚ Ñ 

ɝɞɌəɐɌɜɞəɚɑ ɚɞɖɗɚəɑəɔɑ (MÑSD) ɔɗɔ ɖɌɖ ɘɑɐɔɌ-

əɌ ɔ ɖɎɌɜɞɔɗɔ Me(Q25; Q75). Ȱɗɫ ɚɢɑəɖɔ ɜɌɓɗɔ-

ɣɔɕ Ɏ əɑɓɌɎɔɝɔɘɧɡ ɎɧɍɚɜɖɌɡ ɔɝɛɚɗɨɓɚɎɌɗɔ ɞɑɝɞ 

ȶɜɟɝɖɌɗɌ-ȿɚɗɗɔɝɌ. ȰɚɝɞɚɎɑɜəɚɝɞɨ ɜɌɓɗɔɣɔɕ Ɏ 

ɏɜɟɛɛɌɡ ɚɢɑəɔɎɌɗɔ ɛɜɔ ɛɚɘɚɥɔ əɑɛɌɜɌɘɑɞɜɔ-

ɣɑɝɖɚɏɚ ɞɑɝɞɌ ȸɌəə-ȿɔɞəɔ. Ȱɗɫ ɚɢɑəɖɔ ɖɚɜɜɑ-

ɗɫɢɔɔ ɘɑɒɐɟ ɛɑɜɑɘɑəəɧɘɔ ɔɝɛɚɗɨɓɚɎɌɗɔ əɑɛɌ-

ɜɌɘɑɞɜɔɣɑɝɖɔɕ ɞɑɝɞ ȽɛɔɜɘɑəɌ. Ȱɗɫ ɚɛɜɑɐɑɗɑ-

əɔɫ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɔ ɔ ɝɛɑɢɔɠɔɣəɚɝɞɔ ɛɚɖɌ-

ɓɌɞɑɗɔ ȻȽȸ Ɏ ɔɐɑəɞɔɠɔɖɌɢɔɔ ɝɞɑəɚɓɔɜɚɎɌəɔɫ 

ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ Ó70% ɔɝɛɚɗɨɓɚɎɌɗɔ ROC-

ɌəɌɗɔɓ. ȽɜɌɎəɑəɔɑ ɛɗɚɥɌɐɑɕ ɛɚɐ ROC-ɖɜɔɎɧɘɔ 

ɍɧɗɚ Ɏɧɛɚɗəɑəɚ ɘɑɞɚɐɚɘ DeLong. ȽɞɌɞɔɝɞɔɣɑ-

ɝɖɔ ɓəɌɣɔɘɧɘɔ ɜɌɓɗɔɣɔɫ ɝɣɔɞɌɗɔɝɨ ɛɜɔ p<0,05. 

ȽɞɌɞɔɝɞɔɣɑɝɖɔɕ ɌəɌɗɔɓ ɍɧɗ Ɏɧɛɚɗəɑə Ɏ ɛɜɚ-

ɏɜɌɘɘɌɡ  SPSS statistical software 19.0 (SPSS 

Inc., Chicago, IL, USA), STATISTICA 10.0 

(StatSoft. Inc. USA) ɔ MedCalc version 17.4 (Me d-

Calc Software, Mariakerke, Belgium).  

ȼɑɓɟɗɨɞɌɞɧ. 

Ȯ ɔɝɝɗɑɐɚɎɌəɔɑ Ɏɚɤɗɔ 102 ɛɌɢɔɑəɞɌ (64 

ɘɟɒɣɔəɧ, 38 ɒɑəɥɔə, ɝɜɑɐəɔɕ ɎɚɓɜɌɝɞ 

62,94Ñ7,54 ɗɑɞ). ȶɗɔəɔɣɑɝɖɌɫ ɡɌɜɌɖɞɑɜɔɝɞɔɖɌ 

ɛɌɢɔɑəɞɚɎ ɛɜɑɐɝɞɌɎɗɑəɌ Ɏ ɞɌɍɗɔɢɑ ʈ1. Ȼɜɑɞɑ-

ɝɞɚɎɌɫ Ɏɑɜɚɫɞəɚɝɞɨ ȴȭȽ ɍɧɗɌ əɔɓɖɚɕ ɟ 22 

(22%), ɛɜɚɘɑɒɟɞɚɣəɚɕ ɟ 76 (74%) ɔ Ɏɧɝɚɖɚɕ ɟ 4 

(4%) ɛɌɢɔɑəɞɚɎ. ȴəɐɑɖɝ ɘɌɝɝɧ ɞɑɗɌ ɍɧɗ ɛɚɎɧ-

ɤɑəəɧɘ (>30 ɖɏ/ɘ2) ɟ 42 (41%) ɛɌɢɔɑəɞɚɎ. 

Ƚɜɑɐəɑɑ ɓəɌɣɑəɔɑ ɖɌɗɨɢɔɑɎɚɏɚ ɔəɐɑɖɝɌ ɟ  
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ɛɌɢɔɑəɞɚɎ ɔɝɝɗɑɐɟɑɘɚɕ ɏɜɟɛɛɧ ɝɚɝɞɌɎɔɗɚ 

285,3Ñ436,9 ɑɐ. ȶɌɗɨɢɔɑɎɧɕ ɔəɐɑɖɝ Ɏ ɝɞɎɚɗɑ 

ȷȶȬ ɝɚɝɞɌɎɔɗ 9,1Ñ27,5 ɑɐ., Ɏ ȻȹȬ 135,2Ñ217,3 

ɑɐ.; Ɏ ȺȬ 50,5Ñ154,2 ɑɐ.; Ɏ ȻȶȬ 83,6Ñ156,4 ɑɐ. 

ȺɞɝɟɞɝɞɎɔɑ ɖɌɗɨɢɔəɚɓɌ ȶȬ əɌɍɗɪɐɌɗɚɝɨ ɟ 22 

(22%) ɛɌɢɔɑəɞɚɎ, ȶȴ 1-100 ɑɐ. ɟ 30 (29%); 101-

400 ɑɐ. ɟ 28 (27%)  ɔ ɍɚɗɑɑ 400 ɑɐɔəɔɢ ȬɏɌɞɝɞɚ-

əɌ ɟ 22 ɛɌɢɔɑəɞɚɎ (22%).  

Ȼɚ ɐɌəəɧɘ ȸȽȶȾ-ȶȯ ɛɜɌɎɧɕ ɞɔɛ ɖɚɜɚ-

əɌɜəɚɏɚ ɖɜɚɎɚɝəɌɍɒɑəɔɫ ɍɧɗ ɎɧɫɎɗɑə ɟ 88 ɛɌ-

ɢɔɑəɞɚɎ (86%), ɝɍɌɗɌəɝɔɜɚɎɌəəɧɕ ð ɟ 4 (4%) ɔ 

ɗɑɎɧɕ ɞɔɛ ɟ 10 (10%).  ȶɌɣɑɝɞɎɚ ɔɓɚɍɜɌɒɑəɔɫ 

ɍɧɗɚ ɛɜɑɎɚɝɡɚɐəɧɘ ɟ 34  ɛɌɢɔɑəɞɚɎ (33%), ɡɚ-

ɜɚɤɔɘ ɟ 48 (47%) ɔ ɛɜɔɑɘɗɑɘɧɘ ɟ 20 (20%). Ȯ 

ɢɑɗɚɘ ɛɚ Ɏɧɍɚɜɖɑ ɝɞɑəɚɓɧ <40% ɍɧɗɔ ɎɧɫɎɗɑ-

əɧ ɟ 36 ɛɌɢɔɑəɞɚɎ (35%), 40-69% ð ɟ 34 (33%) ɔ 

ɝɟɒɑəɔɫ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ Ó70% ð ɟ 32(32%) 

ɛɌɢɔɑəɞɚɎ.  

Ȼɜɔ ɌəɌɗɔɓɑ ɛɚɜɌɒɑəɔɫ ɖɚɜɚəɌɜəɧɡ Ɍɜ-

ɞɑɜɔɕ ɍɧɗɚ ɟɝɞɌəɚɎɗɑəɚ, ɣɞɚ 88 (30%) ɔɓ 296 

ɝɚɝɟɐɚɎ ɍɧɗɔ əɚɜɘɌɗɨəɧɘɔ. ȻɜɔɓəɌɖɔ Ɍɞɑɜɚ-

ɝɖɗɑɜɚɞɔɣɑɝɖɚɏɚ ɛɚɜɌɒɑəɔɫ ɔɘɑɗɔ ɚɝɞɌɎɤɔɑɝɫ 

208  Ɍɜɞɑɜɔɔ (70%). Ȼɜɔ ɩɞɚɘ ɝɞɑəɚɓɧ <40% ɍɧ-

ɗɔ ɎɧɫɎɗɑəɧ Ɏ 114 (38%), 40-69% Ɏ 56 (19%) ɔ 

Ó70 ð Ɏ 38 (13%) ɝɚɝɟɐɌɡ. Ȭɞɑɜɚɝɖɗɑɜɚɞɔɣɑɝɖɚɑ 

ɛɚɜɌɒɑəɔɑ ɝɚɝɟɐɔɝɞɚɕ ɝɞɑəɖɔ ɍɧɗɚ ɎɧɫɎɗɑəɚ Ɏ 

388 ɝɑɏɘɑəɞɌɡ ɖɚɜɚəɌɜəɚɏɚ ɜɟɝɗɌ: 24 (6%) Ɏ 

ɝɞɎɚɗɑ ɗɑɎɚɕ ɖɚɜɚəɌɜəɚɕ Ɍɜɞɑɜɔɔ; 182 (47%) Ɏ 

ɛɑɜɑɐəɑɕ əɔɝɡɚɐɫɥɑɕ Ɍɜɞɑɜɔɔ; 82 (21%) Ɏ ɚɏɔ-

ɍɌɪɥɑɕ Ɍɜɞɑɜɔɔ ɔ 100 (26%) Ɏ ɛɜɌɎɚɕ ɖɚɜɚ-

əɌɜəɚɕ Ɍɜɞɑɜɔɔ. 

ȻɜɑɔɘɟɥɑɝɞɎɑəəɚ ɘɫɏɖɚɞɖɌəəɧɑ ɍɗɫɤɖɔ 

ɍɧɗɔ ɎɧɫɎɗɑəɧ Ɏ 112 ɝɑɏɘɑəɞɌɡ (29%), ɍɗɫɤɖɔ 

ɝɘɑɤɌəəɚɕ ɝɞɜɟɖɞɟɜɧ ð Ɏ 76 (20%) ɔ ɛɜɑɔɘɟɥɑ-

ɝɞɎɑəəɚ ɖɌɗɨɢɔəɔɜɚɎɌəəɧɑ ð Ɏ 200 ɝɑɏɘɑəɞɌɡ 

(51%). ȹɌɗɔɣɔɑ Ɍɞɑɜɚɘ ɝɚɛɜɚɎɚɒɐɌɗɚɝɨ ɛɚɗɚɒɔ-

ɞɑɗɨəɧɘ ɜɑɘɚɐɑɗɔɜɚɎɌəɔɑɘ ɝɚɝɟɐɔɝɞɚɕ ɝɞɑəɖɔ 

Ɏ 324 ɝɑɏɘɑəɞɌɡ (83%). Ƚɜɑɐəɑɑ ɓəɌɣɑəɔɑ 

Segment Involvement Score ɝɚɝɞɌɎɔɗɚ 4.27 (2; 

6,5), Segment Stenosis Score - 8.45 (3,5;12,5).  

ȹɚɜɘɌɗɨəɌɫ ɘɔɚɖɌɜɐɔɌɗɨəɌɫ ɛɑɜɠɟɓɔɫ 

(SSS ɔ SRS < 4) ɍɧɗɌ ɎɧɫɎɗɑəɌ ɟ 44 ɛɌɢɔɑəɞɚɎ 

ȾɌɍɗɔɢɌ ʈ1.     ʂʣʠʥʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʘʮʠʝʥʪʦʚ. 

ʇʦʣ (ʄ/ɾ)  64 / 38 

ɺʦʟʨʘʩʪ (ʛʦʜʳ)  62,94Ñ7,54 

63 (54; 69) 

ʌʘʢʪʦʨʳ ʨʠʩʢʘ ʀɹʉ  

ʉʘʭʘʨʥʳʡ ʜʠʘʙʝʪ  20 (20%) 

ɸʨʪʝʨʠʘʣʴʥʘʷ ʛʠʧʝʨʪʝʥʟʠʷ  100 (98%) 

ɻʠʧʝʨʭʦʣʝʩʪʝʨʠʥʝʤʠʷ (ʍʉ ʃʇʅʇ > 2,5 ʤʤʦʣʴ/ʣ) 54 (53%) ʍʉ ʃʇʅʇ 

ʉʝʤʝʡʥʳʡ ʘʥʘʤʥʝʟ ʀɹʉ  36 (35%) 

ʂʫʨʝʥʠʝ  22 (21%) 

ʆʞʠʨʝʥʠʝ (ʀʄʊ >30 ʢʛ/ʤ
2
)  42 (41%) 

ʉʠʤʧʪʦʤʳ 

ʆʪʩʫʪʩʪʚʠʝ ʩʠʤʧʪʦʤʦʚ   10 (10%) 

ʆʜʳʢhʘ   4 (4%) 

ʅʝʘʥʛʠʥʦʟʥʘʷ ʙʦʣʴ ʚ ʛʨʫʜʥʦʡ ʢʣʝʪʢʝ  28 (28%) 

ɸʪʠʧʠʯʥʘʷ ʩʪʝʥʦʢʘʨʜʠʷ  28 (28%) 

ʊʠʧʠʯʥʘʷ ʩʪʝʥʦʢʘʨʜʠʷ  32 (31%) 

ʇʨʝʪʝʩʪʦʚʘʷ ʚʝʨʦʷʪʥʦʩʪʴ ʀɹʉ  

ʅʠʟʢʘʷ   22 (22%) 

ʇʨʦʤʝʞʫʪʦʯʥʘʷ  76 (74%) 

ɺʳʩʦʢʘʷ  4 (4%) 

ʇʨʠʤʝʯʘʥʠʝ: ʀʄʊ ï ʠʥʜʝʢʩ ʤʘʩʩʳ ʪʝʣʘ,  ʀɹʉ ï ʠʰʝʤʠʯʝʩʢʘʷ ʙʦʣʝʟʥʴ ʩʝʨʜʮʘ, ʍʉ ʃʇʅʇ ï ʭʦ-

ʣʝʩʪʝʨʠʥ ʣʠʧʦʧʨʦʪʝʠʜʦʚ ʥʠʟʢʦʡ ʧʣʦʪʥʦʩʪʠ. 
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(43%), əɌɜɟɤɑəɔɑ ɘɔɚɖɌɜɐɔɌɗɨəɚɕ ɛɑɜɠɟɓɔɔ ð 

ɟ ɚɝɞɌɗɨəɧɡ 58 (57%). ȾɜɔɐɢɌɞɨ Ɏɚɝɑɘɨ  ɛɌɢɔ-

ɑəɞɚɎ (66%) ɔɘɑɗɔ ɛɜɑɡɚɐɫɥɔɑ ɔ 20 (34%) ð 

ɝɘɑɤɌəəɧɑ ɐɑɠɑɖɞɧ ɛɑɜɠɟɓɔɔ. ȽɞɌɍɔɗɨəɧɡ 

ɐɑɠɑɖɞɚɎ ɛɑɜɠɟɓɔɔ ɎɧɫɎɗɑəɚ əɑ ɍɧɗɚ. ȸɑɐɔɌə-

əɧɑ ɓəɌɣɑəɔɫ  ɓəɌɣɑəɔɑ SSS ɝɚɝɞɌɎɔɗɔ 4,0 (2,5; 

7,5), SRS 2,0 (0,0; 3,0), SDS 3,0 (2,0; 6,0), TSE 10 

(4,0; 21,0), TRE 10 (1,0;15,0), TENorm 83,2 (78,0; 

95,0), TEFix 1,0 (0,0; 4,0), TERev 7,0 (3,0; 21,0).  

ȽɜɌɎəɔɞɑɗɨəɧɕ ɌəɌɗɔɓ əɌɜɟɤɑəɔɫ 

ɘɔɚɖɌɜɐɔɌɗɨəɚɕ ɛɑɜɠɟɓɔɔ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ 

ɚɞ ɝɞɑɛɑəɔ ɝɞɑəɚɓɔɜɚɎɌəɔɫ ɖɚɜɚəɌɜəɧɡ Ɍɜ-

ɞɑɜɔɕ.  

Ȼɜɔ ɝɜɌɎəɔɞɑɗɨəɚɘ ɌəɌɗɔɓɑ (ɞɌɍɗ. ʈ2) ɛɚ-

ɖɌɓɌɞɑɗɑɕ ȻȽȸ Ɏ ɏɜɟɛɛɌɡ ɛɌɢɔɑəɞɚɎ ɝ ɜɌɓɗɔɣ-

əɚɕ ɝɞɑɛɑəɨɪ ɎɧɜɌɒɑəəɚɝɞɔ ɖɚɜɚəɌɜəɧɡ ɝɞɑ-

əɚɓɚɎ, ɍɧɗɚ ɟɝɞɌəɚɎɗɑəɚ, ɣɞɚ ɐɚɝɞɚɎɑɜəɌɫ ɘɑɒ-

ɏɜɟɛɛɚɎɌɫ ɐɔɝɛɑɜɝɔɫ əɌɍɗɪɐɌɗɌɝɨ ɛɚ Ɏɝɑɘ 

ɝɢɔəɞɔɏɜɌɠɔɣɑɝɖɔɘ ɛɚɖɌɓɌɞɑɗɫɘ, ɓɌ ɔɝɖɗɪɣɑ-

əɔɑɘ ɛɗɚɥɌɐɔ ɝɞɌɍɔɗɨəɚɏɚ ɐɑɠɑɖɞɌ ɛɑɜɠɟɓɔɔ 

(TEFix). ȾɌɖɒɑ ɍɧɗɚ ɟɝɞɌəɚɎɗɑəɚ, ɣɞɚ ɛɌɢɔɑəɞɧ 

ɝɚ ɝɞɑəɚɓɌɘɔ <40% ɚɞɗɔɣɌɗɔɝɨ ɚɞ ɛɌɢɔɑəɞɚɎ ɝɚ 

ɝɞɑəɚɓɌɘɔ 40-69% ɞɚɗɨɖɚ ɛɚ ɛɚɖɌɓɌɞɑɗɪ SRS. 

ȻɌɢɔɑəɞɧ ɝɚ ɝɞɑəɚɓɌɘɔ ɍɚɗɑɑ 70%, ɛɚ ɚɞəɚɤɑ-

əɔɪ ɖ ɛɌɢɔɑəɞɌɘ ɝɚ ɝɞɑəɚɓɌɘɔ ɘɑəɑɑ 40%, ɐɑ-

ɘɚəɝɞɜɔɜɚɎɌɗɔ ɐɚɝɞɚɎɑɜəɚ ɍɚɗɨɤɔɑ ɓəɌɣɑəɔɫ 

Ɏɝɑɡ ɛɚɖɌɓɌɞɑɗɑɕ əɌɜɟɤɑəɔɫ ɘɔɚɖɌɜɐɔɌɗɨəɚɕ 

ɛɑɜɠɟɓɔɔ, ɓɌ ɔɝɖɗɪɣɑəɔɑɘ ɛɗɚɥɌɐɔ ɝɞɌɍɔɗɨəɚ-

ɏɚ ɐɑɠɑɖɞɌ ɛɑɜɠɟɓɔɔ (TEFix). ȻɌɢɔɑəɞɧ ɝɚ ɝɞɑ-

əɚɓɌɘɔ Ó70%, ɛɚ ɚɞəɚɤɑəɔɪ ɖ ɛɌɢɔɑəɞɌɘ ɝɚ 

ɝɞɑəɚɓɌɘɔ 40-70%,  ɛɚɖɌɓɌɗɔ ɐɚɝɞɚɎɑɜəɚ ɍɚɗɨ-

ɤɔɑ ɓəɌɣɑəɔɫ Ɏɝɑɡ ɛɚɖɌɓɌɞɑɗɑɕ əɌɜɟɤɑəɔɫ 

ɘɔɚɖɌɜɐɔɌɗɨəɚɕ ɛɑɜɠɟɓɔɔ, ɓɌ ɔɝɖɗɪɣɑəɔɑɘ 

SRS, TRE ɔ TEFix. 

 Ȼɚ ɜɑɓɟɗɨɞɌɞɌɘ ROC-ɌəɌɗɔɓɌ (ɞɌɍɗ. ʈ3) 

ɛɗɚɥɌɐɨ ɛɚɐ ɖɜɔɎɚɕ Ɏɝɑɡ ɛɚɖɌɓɌɞɑɗɑɕ  ɘɔɚɖɌɜ-

ɐɔɌɗɨəɚɕ ɛɑɜɠɟɓɔɔ, ɓɌ ɔɝɖɗɪɣɑəɔɑɘ TRE ɔ 

TEFix, ɍɧɗɌ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɚ Ɏɧɤɑ 0,5. Ȯ 

əɌɔɗɟɣɤɔɘ ɝɚɚɞəɚɤɑəɔɑɘ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɔ ɔ 

ɝɛɑɢɔɠɔɣəɚɝɞɔ ɚɍɗɌɐɌɗɔ ɝɗɑɐɟɪɥɔɑ ɛɚɖɌɓɌɞɑ-

ɗɔ ȻȽȸ: TENorm, TERev, TSE ɔ SSS.  

Ȼɜɔ ɛɜɚɎɑɐɑəɔɔ ɝɜɌɎəɑəɔɫ ɛɗɚɥɌɐɔ ɛɚɐ 

ROC-ɖɜɔɎɧɘɔ ɘɑɒɐɟ SSS ɝ ɚɐəɚɕ ɝɞɚɜɚəɧ ɔ 

TSE (p=0.12), TENorm (p=0.1), SDS (p=0.08), Ɍ 

ɞɌɖɒɑ TERev (p=0.56), ɝ ɐɜɟɏɚɕ, ɓəɌɣɔɘɧɡ ɜɌɓ-

ɗɔɣɔɕ ɎɧɫɎɗɑəɚ əɑ ɍɧɗɚ. 

ȶɚɜɜɑɗɫɢɔɚəəɧɕ ɌəɌɗɔɓ əɌɜɟɤɑəɔɕ ɘɔɚ-

ɖɌɜɐɔɌɗɨəɚɕ ɛɑɜɠɟɓɔɔ ɔ ɔəɞɑɏɜɌɗɨəɧɡ ȸȽȶȾ-

ɖɜɔɞɑɜɔɑɎ ɛɚɜɌɒɑəɔɫ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ. 

ȿɝɞɌəɚɎɗɑəɚ, ɣɞɚ Segment Involvement 

Score ɔɘɑɗ ɝɗɌɍɚɕ cɔɗɧ ɖɚɜɜɑɗɫɢɔɪ ɝ SSS 

(r=0.23; p=0.02), TSE (r=0.20; p=0.04), SRS 

(r=0.25; p=0.02), SDS (r=0.27; p=0.01), TERev 

(r=0.33; p=0.003) ɔ ɝɜɑɐəɑɕ ɝɔɗɧ ɖɚɜɜɑɗɫɢɔɪ ɝ 

TENomr (r= -0.44; p<0.001). Ȯ ɝɎɚɪ ɚɣɑɜɑɐɨ 

Segment Stenosis Score ɛɜɚɐɑɘɚəɝɞɜɔɜɚɎɌɗ ɝɗɌ-

ɍɚɕ ɝɔɗɧ ɖɚɜɜɑɗɫɢɔɚəəɧɑ ɝɎɫɓɔ ɝ  SSS (r=0.37; 

p=0.0002), TSE (r=0.33; p=0.0008), SRS (r=0.35; 

p=0.001), SDS (r=0.37; p=0.0006) ɔ ɝɜɑɐəɑɕ ɝ 

TENomr (r= -0.53; p<0.001) ɔ TERev (r=0.40; 

p=0.0002).  

Ȼɜɔ ɎəɟɞɜɔɏɜɟɛɛɚɎɚɘ (ɛɚ ɝɞɑɛɑəɔ ɝɞɑəɚ-

ɓɔɜɚɎɌəɔɫ ɖɚɜɚəɌɜəɚɏɚ ɜɟɝɗɌ) ɌəɌɗɔɓɑ ɖɚɜɜɑ-

ɗɫɢɔɕ ɘɑɒɐɟ ɔəɞɑɏɜɌɗɨəɧɘɔ ɔəɐɑɖɝɌɘɔ ɞɫɒɑ-

ɝɞɔ ɖɚɜɚəɌɜəɚɏɚ ɌɞɑɜɚɝɖɗɑɜɚɓɌ ɔ ɛɚɖɌɓɌɞɑɗɫɘɔ 

əɌɜɟɤɑəɔɫ ɘɔɚɖɌɜɐɔɌɗɨəɚɕ ɛɑɜɠɟɓɔɔ, ɍɧɗɔ 

ɎɧɫɎɗɑəɧ ɝɗɑɐɟɪɥɔɑ ɓɌɖɚəɚɘɑɜəɚɝɞɔ.  

Ȯ ɏɜɟɛɛɑ ɛɌɢɔɑəɞɚɎ ɝɚ ɝɞɑəɚɓɌɘɔ <40% 

ɖɌɖ Segment Involvement Score, ɞɌɖ ɔ Segment 

Stenosis Score ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɚ əɑ ɖɚɜɜɑ-

ɗɔɜɚɎɌɗɔ əɔ ɝ ɚɐəɔɘ ɛɚɖɌɓɌɞɑɗɑɘ ȻȽȸ. Ȯ ɏɜɟɛ-

ɛɑ ɛɚɏɜɌəɔɣəɧɡ ɝɞɑəɚɓɚɎ (40-69%) ɖɌɖ Segment 

Involvement Score, ɞɌɖ ɔ Segment Stenosis Score 

ɛɜɚɐɑɘɚəɝɞɜɔɜɚɎɌɗɔ ɝɜɑɐəɑɕ ɝɔɗɧ ɚɞɜɔɢɌɞɑɗɨ-

əɟɪ ɖɚɜɜɑɗɫɢɔɪ ɝ TENomr (ɝɚɚɞɎɑɞɝɞɎɑəəɚ r=-

0.64; p=0.001 ɔ r=-0.66; p=0.0006). Ȯ ɏɜɟɛɛɑ ɛɌ-

ɢɔɑəɞɚɎ ɝɚ ɝɞɑəɚɓɌɘɔ Ó70% Segment 

Involvement Score ɐɚɝɞɚɎɑɜəɚ əɑ ɖɚɜɜɑɗɔɜɚɎɌɗ 

əɔ ɝ ɚɐəɔɘ ɝɢɔəɞɔɏɜɌɠɔɣɑɝɖɔɘ ɛɚɖɌɓɌɞɑɗɑɘ. 

Ȼɜɔ ɩɞɚɘ Segment Stenosis Score ɔɘɑɗ ɝɜɑɐəɑɕ 

ɝɔɗɧ ɖɚɜɜɑɗɫɢɔɪ ɝ SSS (r=0.47; p=0.007) ɔ SDS 

(r=0.41; p=0.02), Ɍ ɞɌɖɒɑ ɝɗɌɍɚɕ ɝɔɗɧ ɖɚɜɜɑɗɫ-

ɢɔɪ ɝ TSE (r=0.37; p=0.04).   

Ȼɜɔ ɌəɌɗɔɓɑ ɓɌɎɔɝɔɘɚɝɞɔ ɘɑɒɐɟ ɔəɐɑɖ-

ɝɌɘɔ ɞɫɒɑɝɞɔ ɖɚɜɚəɌɜəɚɏɚ ɌɞɑɜɚɝɖɗɑɜɚɓɌ ɔ ɛɚ-

ɖɌɓɌɞɑɗɫɘɔ ɘɔɚɖɌɜɐɔɌɗɨəɚɕ ɛɑɜɠɟɓɔɔ ɛɚ ɝɚɝɟ-

ɐɔɝɞɧɘ ɍɌɝɝɑɕəɌɘ ȻȹȬ, ȺȬ ɔ ȻȶȬ  ɟɝɞɌəɚɎɗɑ-

əɧ ɝɗɑɐɟɪɥɔɑ ɓɌɖɚəɚɘɑɜəɚɝɞɔ. Ȯ ɍɌɝɝɑɕəɑ ȻȹȬ 

Segment Involvement Score ɛɜɚɐɑɘɚəɝɞɜɔɜɚɎɌɗ 

ɝɗɌɍɟɪ ɖɚɜɜɑɗɫɢɔɚəəɟɪ ɝɎɫɓɨ ɝɚ ɝɗɑɐɟɪɥɔɘɔ 

ɜɑɏɔɚəɌɗɨəɧɘɔ ɝɢɔəɞɔɏɜɠɔɣɑɝɖɔɘɔ ɛɚɖɌɓɌɞɑ-

ɗɫɘɔ: Stress Score (r=0.36; p=0.0008), Stress 

Extent (r=0.22; p =0.04), Rest Score (r=0.46; 

p=0.0006), Difference Score (r=0.37; p=0.002), 

Extent of Normal  myocardium ( -0.31; p=0.01), 

Extent of Reversible perfusion defect (r=0.37; 

p=0.002). Segment Stenosis Score ɔɘɑɗ ɝɜɑɐəɑɕ 

ɝɔɗɧ ɖɚɜɜɑɗɫɢɔɚəəɧ ɝɎɫɓɔ ɝ Stress Score 

(r=0.40; p=0.0001) ɔ ɝɗɌɍɚɕ ɝɔɗɧ ɖɚɜɜɑɗɫɢɔɔ ɝ 

Stress Extent (r=0.26; p=0.01), Difference Score 

(r=0.38; p=0.001), Extent of Normal myocardium 

(r=-0.35; p=0.003), Extent of Reversible perfusion 

defect (r=0.38; p=0.001).  

Ȯ ɍɌɝɝɑɕəɑ ȺȬ ɖɚɜɜɑɗɫɢɔɕ ɘɑɒɐɟ ɔəɞɑ-

ɏɜɌɗɨəɧɘɔ  ɔəɐɑɖɝɌɘɔ ɞɫɒɑɝɞɔ ɖɚɜɚəɌɜəɚɏɚ 

ɌɞɑɜɚɝɖɗɑɜɚɓɌ ɔ ɜɑɏɔɚəɌɗɨəɧɘɔ ɛɚɖɌɓɌɞɑɗɫɘɔ 

əɌɜɟɤɑəɔɫ ɘɔɚɖɌɜɐɔɌɗɨəɚɕ ɛɑɜɠɟɓɔɔ ɎɧɫɎɗɑ-

əɚ əɑ ɍɧɗɚ. 

Ȯ ɍɌɝɝɑɕəɑ ȻȶȬ Segment Involvement Score 

ɔɘɑɗ ɝɗɌɍɧɑ ɖɚɜɜɑɗɫɢɔɚəəɧɑ ɝɎɫɓɔ ɝɚ ɝɗɑɐɟɪ-

ɥɔɘɔ ɜɑɏɔɚəɌɗɨəɧɘɔ (ɐɗɫ ɍɌɝɝɑɕəɌ ȻȶȬ) ɛɚɖɌ-

ɓɌɞɑɗɫɘɔ ɘɔɚɖɌɜɐɔɌɗɨəɚɕ ɛɑɜɠɟɓɔɔ: Stress 

Extent (r=0.33; p=0.002), Difference Score (r=0.33; 

p=0.004), Extent of Normal Myocardium (r= -0.35; 

p=0.003), Extent of reversible perfusion defect 

(r=0.26; p=0.03). Ȯ ɝɎɚɪ ɚɣɑɜɑɐɨ, ɘɑɒɐɟ 

Segment Stenosis Score ɔ ɜɑɏɔɚəɌɗɨəɧɘɔ ɛɚɖɌ-

ɓɌɞɑɗɫɘɔ ȻȽȸ  ɞɌɖɒɑ ɍɧɗɔ ɎɧɫɎɗɑəɧ ɝɗɌɍɚɕ 

ɝɔɗɧ  ɖɚɜɜɑɗɫɢɔɚəəɧɑ  ɎɓɌɔɘɚɝɎɫɓɔ:  Stress  
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ȾɌɍɗɔɢɌ ʈ2.      ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʚʳʨʘʞʝʥʥʦʩʪʠ ʥʘʨʫʰʝʥʠʡ ʤʠʦʢʘʨʜʠʘʣʴʥʦʡ 

ʧʝʨʬʫʟʠʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʪʝʧʝʥʠ ʩʪʝʥʦʟʠʨʦʚʘʥʠʷ ʢʦʨʦʥʘʨʥʳʭ ʘʨʪʝʨʠʡ. 

 1 2 3     

 ɻʨʫʧʧʘ 

 <40% 

(n=36) 

ɻʨʫʧʧʘ  

40-69% 

(n=34) 

ɻʨʫʧʧʘ 

 Ó70%  

(n=32) 

P ʤʝʞʛʨʫʧ-

ʧʦʚʦʝ ʧʦ 

ʂʨʘʩʢʠʣ-

ɺʦʣʠʩ (Krus-

kal-Wallis 

test) 

U test 

Mann 

Whitney 

ʤʝʞʛʨʫʧ-

ʧʦʚʦʝ  

p1-2 

 

U test 

Mann 

Whitney 

ʤʝʞʛʨʫʧ-

ʧʦʚʦʝ  

p1-3 

 

U test Mann 

Whitney 

ʤʝʞʛʨʫʧʧʦ-

ʚʦʝ  

p2-3  

SS
 3,5 (
,0; 

4,0) 

4,0(3,0; 

6,5) 

8,0(3,0; 

13,0) 

H=12,4; 

p=0,0022 

U=258,0; 

p=0,24; 

U=152,0; 

p=0,003; 

U=276,0; 

p=0,004; 

TSE 8,0(4,0; 

21,0) 

5(3,0; 

10,0) 

22,0(13,0; 

39,0) 

H=22,16; 

p<0,001 

U=236,0; 

p=0,11; 

U=146,0; 

p=0,002; 

U=166,0; 

p<0,001; 

SRS 0,0(0,0; 

2,0) 

3,0(1,0; 

4,0) 

2,0(1,0; 

7,0) 

H=17,8; 

p=0,001 

U=86,0; 

p=0,0007; 

U=98,0; 

p=;0,0001 

U=276,0; 

p=0,53; 

TRE 1,0(0,0; 

7,0) 

9(2,0; 

15,0) 

9,0(2,0; 

28,0) 

H=8,37; 

p=0,015 

U=144,0; 

p=0,057; 

U=132,0; 

p=0,004; 

U=244,0; 

p=0,39; 

SDS 2,0(1,0; 

4,0) 

3,0(3,0; 

4,0) 

6,0(3,0; 

8,0) 

H=9,75; 

p=0,007 

U=174,0; 

p=0,25; 

U=148,0; 

p=0,005; 

U=194,0; 

p=0,02; 

TENor

m 

94,0(90,0

; 96,0) 

93,0(89,

0; 97,0) 

70,0(61,0; 

85,0) 

H=27,73; 

p<0,001 

U=192,0; 

p=0,88; 

U=62,0; 

p<0,001; 

U=58,0; 

p<0,001 

TEFix  0,0(0,0; 

1,0) 

1,0(0,0; 

4,0) 

3,0(0,0; 

6,0) 

H=4,59; 

p=0,1 

U=152,0; 

p=0,21; 

U=156,0; 

p=0,06; 

U=232,0; 

p=0,26; 

TERev 5,0(3,0; 

10,0) 

4,0(2,0; 

11,0) 

26,0(15,0; 

30,0) 

H=19,64; 

p=0,0001 

U=174,0; 

p=0,52; 

U=94,0; 

p=0,0008; 

U=92,0; 

p=0,00006; 

ʇʨʠʤʝʯʘʥʠʝ: SSS ï summed stress score; SRS ï summed rest score; SDS ï summed difference score; 

TSE ï total extent of stress perfusion defect; TRE ï total extent of rest perfusion defects; TENorm ï 

total extent of normal myocardium; TEFix ï total extent of fixed perfusion defects; TERev - total ex-

tent of reversible perfusion defects; n ï ʯʠʩʣʦ ʧʘʮʠʝʥʪʦʚ; U ï ʟʥʘʯʝʥʠʝ ʢʨʠʪʝʨʠʷ ʄʘʥʥ-ʋʠʪʥʠ; ʨ ï 

ʫʨʦʚʝʥʴ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʟʥʘʯʠʤʦʩʪʠ ʤʝʞʛʨʫʧʧʦʚʳʭ ʨʘʟʣʠʯʠʡ ʧʦ ʢʨʠʪʝʨʠʶ ʄʘʥʥ-ʋʠʪʥʠ. 
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Score (r=0.27; p=0.01), Stress Ext ent (r=0.35; 

p=0.001), Difference Score (r=0.27; p=0.02), E x-

tent of Normal myocardium (r= -0.38; p=0.001) ɔ 

Extent of reversible perfusion defect (r=0.25; 

p=0.03).  

Ⱥɍɝɟɒɐɑəɔɑ. 

Ȯ ɐɌəəɚɘ ɔɝɝɗɑɐɚɎɌəɔɕ ɘɚɒəɚ Ɏɧɐɑɗɔɞɨ 

ɐɎɌ ɚɝəɚɎəɧɡ ɜɑɓɟɗɨɞɌɞɌ. Ȯɚ-ɛɑɜɎɧɡ, Ɏ ɜɌɍɚɞɑ 

ɍɧɗ Ɏɧɛɚɗəɑə ɐɑɞɌɗɨəɧɕ ɌəɌɗɔɓ əɌɜɟɤɑəɔɫ 

ɘɔɚɖɌɜɐɔɌɗɨəɚɕ ɛɑɜɠɟɓɔɔ Ɏ ɏɜɟɛɛɌɡ ɛɌɢɔɑə-

ɞɚɎ ɝ ɜɌɓɗɔɣəɚɕ ɝɞɑɛɑəɨɪ ɝɞɑəɚɓɔɜɚɎɌəɔɫ ɖɚ-

ɜɚəɌɜəɚɏɚ ɜɟɝɗɌ. ȼɑɓɟɗɨɞɌɞɧ ɝɎɔɐɑɞɑɗɨɝɞɎɟɪɞ, 

ɣɞɚ ɛɚ ɛɚɖɌɓɌɞɑɗɫɘɔ ȻȽȸ ɛɌɢɔɑəɞɧ ɝɚ ɝɞɑəɚ-

ɓɌɘɔ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ <40% ɝɞɌɞɔɝɞɔɣɑɝɖɔ 

əɑ ɚɞɗɔɣɌɪɞɝɫ ɚɞ ɛɌɢɔɑəɞɚɎ ɝɚ ɝɞɑəɚɓɌɘɔ 40-

69%. ȸɑɐɔɌəəɧɑ ɓəɌɣɑəɔɫ SSS Ɏ ɏɜɟɛɛɑ ɛɌɢɔ-

ɑəɞɚɎ ɖɌɖ ɝɚ ɝɞɑəɚɓɌɘɔ <40%, ɞɌɖ ɔ 40-69%, əɑ 

ɛɜɑɎɧɤɌɗɔ 4 ɍɌɗɗɚɎ, Ɍ ɛɚɖɌɓɌɞɑɗɔ ɛɗɚɥɌɐɔ ɐɑ-

ɠɑɖɞɌ ɛɑɜɠɟɓɔɔ əɌ əɌɏɜɟɓɚɣəɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ - 

10%, ɣɞɚ ɞɌɖ ɒɑ ɟɖɗɌɐɧɎɌɑɞɝɫ Ɏ ɎɌɜɔɌəɞ əɚɜ-

ɘɌɗɨəɚɕ ɖɌɜɞɔəɧ ȻȽȸ [37].  

ɉɞɔ ɜɑɓɟɗɨɞɌɞɧ ɝɚɏɗɌɝɟɪɞɝɫ ɝ ɛɚɝɗɑɐəɔɘɔ 

ɜɌɍɚɞɌɘɔ ɔ ɏɚɎɚɜɫɞ ɚ ɞɚɘ, ɣɞɚ ɛɌɢɔɑəɞɚɎ ɝɚ 

ɝɞɑəɚɓɔɜɚɎɌəɔɑɘ ɐɚ 50% ɘɚɒəɚ ɜɌɝɝɘɌɞɜɔɎɌɞɨ 

ɖɌɖ ɑɐɔəɟɪ ɛɚɛɟɗɫɢɔɪ ɔ ɛɜɔɘɑəɫɞɨ ɖ əɔɘ ɚɐəɟ 

ɐɔɌɏəɚɝɞɔɣɑɝɖɟɪ ɔ ɗɑɣɑɍəɟɪ ɞɌɖɞɔɖɟ [38].  

Ƚ ɐɜɟɏɚɕ ɝɞɚɜɚəɧ, ɍɚɗɨɤɔəɝɞɎɚ ɛɚɖɌɓɌɞɑ-

ɗɑɕ ȻȽȸ ɛɌɢɔɑəɞɚɎ ɝɚ ɝɞɑəɚɓɌɘɔ ɖɚɜɚəɌɜəɧɡ 

Ɍɜɞɑɜɔɕ Ó70% ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɚ ɛɜɑɎɧ-

ɤɌɗɔ ɞɌɖɚɎɧɑ Ɏ ɐɎɟɡ ɚɝɞɌɗɨəɧɡ ɏɜɟɛɛɌɡ. 

ȹɌɔɍɚɗɨɤɔɕ ɔəɞɑɜɑɝ ɐɗɫ ɖɗɔəɔɣɑɝɖɚɏɚ ɛɜɔɘɑ-

əɑəɔɫ ɛɜɑɐɝɞɌɎɗɫɪɞ ɔɘɑəəɚ ɜɌɓɗɔɣɔɫ ɘɑɒɐɟ 

ɏɜɟɛɛɌɘɔ ɝ ɛɚɏɜɌəɔɣəɧɘɔ (40-69%) ɔ ɓəɌɣɔ-

ɘɧɘɔ (Ó70%) ɝɞɑəɚɓɌɘɔ Ɏɑəɑɣəɧɡ Ɍɜɞɑɜɔɕ. 

ȺɍɟɝɗɚɎɗɑəɚ ɩɞɚ ɞɑɘ, ɣɞɚ ɟ ɜɫɐɌ ɛɌɢɔɑəɞɚɎ ɐɌ-

ɒɑ ɛɚɏɜɌəɔɣəɧɑ ɝɞɑəɚɓɧ ɘɚɏɟɞ ɍɧɞɨ ɏɑɘɚɐɔəɌ-

ɘɔɣɑɝɖɔ ɓəɌɣɔɘɧɘɔ, ɞ.ɑ. ɛɜɔɎɚɐɔɞɨ ɖ ɔɤɑɘɔɔ 

ɘɔɚɖɌɜɐɌ. ȽɚɏɗɌɝəɚ ɔɝɝɗɑɐɚɎɌəɔɪ FAME ɔ ȱɎ-

ɜɚɛɑɕɝɖɔɘ ɜɑɖɚɘɑəɐɌɢɔɫɘ ɛɚ ɜɑɎɌɝɖɟɗɫɜɔɓɌ-

ɢɔɔ ɘɔɚɖɌɜɐɌ, əɌɔɗɟɣɤɔɕ ɩɠɠɑɖɞ (əɌɔɘɑəɨɤɑɑ 

ɣɔɝɗɚ əɑɍɗɌɏɚɛɜɔɫɞəɧɡ ɝɑɜɐɑɣəɧɡ ɝɚɍɧɞɔɕ) 

ɚɞɘɑɣɌɑɞɝɫ ɟ ɞɑɡ ɛɌɢɔɑəɞɚɎ,  ɜɑɤɑəɔɑ ɚ ɜɑɎɌɝ-

ɖɟɗɫɜɔɓɌɢɔɔ ɖɚɞɚɜɧɡ ɍɧɗɚ ɛɜɔəɫɞɚ əɌ ɚɝəɚɎɌ-

əɔɔ ɓəɌɣɑəɔɕ ɠɟəɖɢɔɚəɌɗɨəɧɡ ɘɑɞɚɐɚɎ ɔɝɝɗɑ-

ɐɚɎɌəɔɫ ð ɠɜɌɖɢɔɚəəɚɏɚ ɖɚɜɚəɌɜəɚɏɚ ɜɑɓɑɜɎɌ ɔ 

ɛɑɜɠɟɓɔɚəəɚɕ ɝɢɔəɞɔɏɜɌɠɔɔ ɘɔɚɖɌɜɐɌ [39 - 

41]. Ȯ ɐɜɟɏɚɘ ɖɜɟɛəɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɛɚɖɌɓɌəɌ 

ɎɧɝɚɖɌɫ ɖɚɜɜɑɗɫɢɔɫ ɘɑɒɐɟ ɐɌəəɧɘɔ ɛɑɜɠɟɓɔ-

ɚəəɚɕ ɝɢɔəɞɔɏɜɠɔɔ ɘɔɚɖɌɜɐɌ ɔ ɜɑɓɟɗɨɞɌɞɌɘɔ 

ɔəɎɌɓɔɎəɚɏɚ ɔɓɘɑɜɑəɔɫ ɠɜɌɖɢɔɚəəɚɏɚ ɖɚɜɚ-

əɌɜəɚɏɚ ɜɑɓɑɜɎɌ [42].  

Ȯ əɌɤɑɕ ɜɌɍɚɞɑ ɎɛɑɜɎɧɑ ɛɚɖɌɓɌəɚ, ɣɞɚ ɔɓ 

Ɏɝɑɡ ɛɚɖɌɓɌɞɑɗɑɕ ȻȽȸ, əɌɔɍɚɗɨɤɔɑ ɘɑɒɏɜɟɛ-

ɛɚɎɧɑ ɜɌɓɗɔɣɔɫ ɛɜɚɐɑɘɚəɝɞɜɔɜɚɎɌɗɔ TSE, 

TENorm ɔ TERev ð ɞɑ ɑɝɞɨ ɔəɐɑɖɝɧ, ɚɛɜɑɐɑɗɑə-

əɧɑ əɌ ɚɝəɚɎɑ ɛɚɛɔɖɝɑɗɨəɚɏɚ ɌəɌɗɔɓɌ ɛɚɗɫɜəɧɡ 

ɖɌɜɞ ɗɑɎɚɏɚ ɒɑɗɟɐɚɣɖɌ ɔ ɚɞɜɌɒɌɪɥɔɑ ɛɗɚɥɌɐɔ 

ɐɑɠɑɖɞɌ  ɛɑɜɠɟɓɔɔ əɌ əɌɏɜɟɓɖɑ, ɔəɞɌɖɞəɚɏɚ 

ɘɔɚɖɌɜɐɌ ɔ ɛɗɚɥɌɐɨ ɛɜɑɡɚɐɫɥɑɏɚ ɐɑɠɑɖɞɌ 

ɛɑɜɠɟɓɔɔ ɝɚɚɞɎɑɞɝɞɎɑəəɚ. Ȼɜɔ Ɏɧɛɚɗəɑəɔɔ 

ROC-ɌəɌɗɔɓɌ ɟɖɌɓɌəəɧɑ ɔəɐɑɖɝɧ ɛɚɖɌɓɌɗɔ 

əɌɔɍɚɗɨɤɟɪ ɛɗɚɥɌɐɨ ɛɚɐ ɖɜɔɎɚɕ (ɞɌɍɗ. ʈ3).  

Ȯ ɞɚ ɒɑ Ɏɜɑɘɫ, əɌ ɔɝɝɗɑɐɟɑɘɚɘ əɌɘɔ ɖɗɔ-

əɔɣɑɝɖɚɘ ɘɌɞɑɜɔɌɗɑ əɑ ɍɧɗɚ ɎɧɫɎɗɑəɚ ɜɌɓəɔɢɧ 

Ɏ ɓəɌɣɑəɔɫɡ ɛɗɚɥɌɐɔ ɛɚɐ ɖɜɔɎɚɕ ɘɑɒɐɟ ɚɍɥɑ-

ɛɜɔəɫɞɧɘ ɔəɐɑɖɝɚɘ əɌɜɟɤɑəɔɫ ɘɔɚɖɌɜɐɔɌɗɨ-

əɚɕ ɛɑɜɠɟɓɔɔ ð SSS ɔ ɟɖɌɓɌəəɧɘ Ɏɧɤɑ ɛɚɖɌɓɌ-

ɞɑɗɫɘɔ. Ⱦɑɘ əɑ ɘɑəɑɑ, ɘɧ ɝɣɔɞɌɑɘ ɛɑɜɝɛɑɖɞɔɎ-

əɧɘɔ ɔɝɝɗɑɐɚɎɌəɔɫ, ɝɎɫɓɌəəɧɑ ɝ ɚɛɜɑɐɑɗɑəɔɑɘ 

ɛɜɚɏəɚɝɞɔɣɑɝɖɚɕ ɓəɌɣɔɘɚɝɞɔ ɝɢɔəɞɔɏɜɌɠɔɣɑ-

ɝɖɔɡ TSE, TENorm ɔ TERev ɚɞəɚɝɔɞɑɗɨəɚ ɜɌɓɎɔ-

ɞɔɫ əɑɍɗɌɏɚɛɜɔɫɞəɧɡ ɝɑɜɐɑɣəɧɡ ɝɚɍɧɞɔɕ ɟ ɛɌ-

ɢɔɑəɞɚɎ ɝ ɛɜɚɘɑɒɟɞɚɣəɚɕ ɛɜɑɞɑɝɞɚɎɚɕ Ɏɑɜɚɫɞ-

əɚɝɞɨɪ ȴȭȽ. 

Ȯ ɔɝɝɗɑɐɚɎɌəɔɔ Pereztol-Vald®s O. et al. 

ɍɧɗ ɔɝɛɚɗɨɓɚɎɌə ɘɑɞɚɐɔɣɑɝɖɔɕ ɛɚɐɡɚɐ ɖ ɚɢɑəɖɑ 

əɌɜɟɤɑəɔɫ ɛɑɜɠɟɓɔɔ ɘɔɚɖɌɜɐɌ əɌ ɚɝəɚɎɌəɔɔ 

Ɏɧɣɔɝɗɑəɔɫ ɛɗɚɥɌɐɔ ɐɑɠɑɖɞɌ ɛɑɜɠɟɓɔɔ [43]. Ȯ 

ɐɌəəɚɕ ɜɌɍɚɞɑ ɍɧɗɚ ɛɚɖɌɓɌəɚ, ɣɞɚ ɐɑɠɑɖɞɧ 

ɛɑɜɠɟɓɔɔ, ɝɚɚɞɎɑɞɝɞɎɟɪɥɔɑ ɍɌɝɝɑɕəɌɘ ɚɝəɚɎ-

əɧɡ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ, əɑ ɎɝɑɏɐɌ ɝɚɎɛɌɐɌɪɞ 

ɛɚ ɗɚɖɌɗɔɓɌɢɔɔ ɝ ɛɜɚɑɖɢɔɫɘɔ ɚɍɗɌɝɞɑɕ ɖɜɚɎɚ-

ɝəɌɍɒɑəɔɫ ɩɞɔɡ Ɍɜɞɑɜɔɕ əɌ ɛɚɗɫɜəɧɡ ɖɌɜɞɌɡ. 

Ȯ ɜɌɍɚɞɑ Soman P. et al.  ɛɚɖɌɓɌɞɑɗɔ ɛɗɚ-

ɥɌɐɔ ɍɧɗɔ ɔɝɛɚɗɨɓɚɎɌəɧ ɐɗɫ ɝɜɌɎəɑəɔɫ ɜɌɓɘɑ-

ɜɚɎ ɛɜɑɡɚɐɫɥɔɡ əɌɜɟɤɑəɔɕ ɛɑɜɠɟɓɔɔ ɛɚ ɐɌə-

əɧɘ ɝɢɔəɞɔɏɜɌɠɔɔ ɝ 99mTc-ȸȴȭȴ ɔ 99mTc-

ɞɑɞɜɚɠɚɝɘɔəɚɘ [44]. Ȯ ɜɌɍɚɞɑ Lee J et al. ɛɜɚ-

ɎɚɐɔɗɌɝɨ ɚɢɑəɖɌ Ɏɔɗɫəɔɫ ɛɜɔɑɘɌ ɖɚɠɑɔəɌ əɌ 

ɛɗɚɥɌɐɨ ɝɞɜɑɝɝ-ɔəɐɟɢɔɜɚɎɌəəɚɏɚ ɐɑɠɑɖɞɌ 

ɛɑɜɠɟɓɔɔ ɘɔɚɖɌɜɐɌ [45]. Ȯ ɜɌɍɚɞɑ 

Venkataraman R.et al. ɛɚɖɌɓɌɞɑɗɔ ɜɌɓɘɑɜɌ ɐɑ-

ɠɑɖɞɌ ɛɑɜɠɟɓɔɔ ɔɝɛɚɗɨɓɚɎɌɗɔ ɐɗɫ ɚɢɑəɖɔ Ɏɗɔ-

ɫəɔɫ ɠɌɜɘɌɖɚɗɚɏɔɣɑɝɖɚɏɚ ɝɞɜɑɝɝ-ɞɑɝɞɌ ɝ ɎɌɓɚ-

ɐɔɗɌɞɌɞɚɜɚɘ əɌ ɝɚɝɞɚɫəɔɑ ɘɔɖɜɚɢɔɜɖɟɗɫɢɔɔ 

ɘɔɚɖɌɜɐɌ ɛɌɢɔɑəɞɚɎ ȴȭȽ ɛɚɝɗɑ ɗɑɣɑəɔɫ ɜɌəɚ-

ɗɌɓɔəɚɘ (ɔəɏɔɍɔɞɚɜ ɛɚɓɐəɑɏɚ ɞɚɖɌ ɔɚəɚɎ 

əɌɞɜɔɫ Ɏ ɖɗɑɞɖɔ ɘɔɚɖɌɜɐɌ) [46]. Ȯ ɘəɚɏɚɢɑə-

ɞɜɚɎɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ FOCUS-CCTRN Trial  ɌəɌ-

ɗɔɓ ɛɚɖɌɓɌɞɑɗɑɕ ɛɗɚɥɌɐɔ ɚɍɥɑɏɚ ɔ ɝɞɌɍɔɗɨəɚɏɚ 

ɐɑɠɑɖɞɌ ɛɑɜɠɟɓɔɔ ɔɝɛɚɗɨɓɚɎɌɗɔ ɐɗɫ ɜɑɤɑəɔɫ 

ɎɚɛɜɚɝɌ ɚ Ɏɗɔɫəɔɔ ɞɜɌəɝɩəɐɚɖɌɜɐɔɌɗɨəɚɕ ɔɘ-

ɛɗɌəɞɌɢɔɔ Ɍɟɞɚɗɚɏɔɣəɧɡ ɘɚəɚəɟɖɗɑɌɜəɧɡ ɖɗɑ-

ɞɚɖ ɖɚɝɞəɚɏɚ ɘɚɓɏɌ əɌ ɛɑɜɠɟɓɔɪ ɗɑɎɚɏɚ ɒɑɗɟ-

ɐɚɣɖɌ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɝɑɜɐɑɣəɚɕ əɑɐɚɝɞɌɞɚɣəɚ-

ɝɞɨɪ [47]. 

Ȯɞɚɜɧɘ ɠɜɌɏɘɑəɞɚɘ ɜɌɍɚɞɧ ɫɎɗɫɪɞɝɫ ɜɑ-

ɓɟɗɨɞɌɞɧ ɝɚɛɚɝɞɌɎɗɑəɔɫ ɛɚɖɌɓɌɞɑɗɑɕ ɛɑɜɠɟɓɔ-

ɚəəɚɕ ɝɢɔəɞɔɏɜɌɠɔɔ ɘɔɚɖɌɜɐɌ ɔ Ɍɞɑɜɚɝɖɗɑɜɚ-

ɞɔɣɑɝɖɚɏɚ ɛɚɜɌɒɑəɔɫ ɖɚɜɚəɌɜəɚɏɚ ɜɟɝɗɌ. Ȯ ɜɫɐ 

ɜɌɍɚɞ ɛɚɝɗɑɐəɑɏɚ Ɏɜɑɘɑəɔ ɐɗɫ ɚɢɑəɖɔ əɌɗɔɣɔɫ, 

ɜɌɝɛɜɚɝɞɜɌəɬəəɚɝɞɔ ɔ ɞɫɒɑɝɞɔ ɖɚɜɚəɌɜəɚɏɚ 

ɌɞɑɜɚɝɖɗɑɜɚɓɌ ɛɚ ɐɌəəɧɘ ȸȽȶȾ-ȶȯ ɍɧɗɔ ɔɝ-

ɛɚɗɨɓɚɎɌəɧ ɔəɐɑɖɝɧ Segment Involvement Score 

[48; 49; 50] ɔ Segment Stenosis Score [12,23], ɡɌ-

ɜɌɖɞɑɜɔɓɟɪɥɔɑ ɝɟɘɘɌɜəɚɑ ɖɚɗɔɣɑɝɞɎɚ ɝɞɑəɚɓɚɎ 

ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ ɔ ɔəɞɑɏɜɌɗɨəɚɑ ɝɞɑəɚɓɔɜɚ-

ɎɌəɔɑ Ɏɝɑɏɚ ɖɚɜɚəɌɜəɚɏɚ ɜɟɝɗɌ ɝɚɚɞɎɑɞɝɞɎɑəəɚ. 

Ȼɜɔ ɌəɌɗɔɓɑ Ɏ ɢɑɗɚɘ ɛɚ Ɏɧɍɚɜɖɑ, ɛɚɖɌɓɌ-

ɞɑɗɨ,  ɚɞɜɌɒɌɪɥɔɕ  ɔəɞɑɏɜɌɗɨəɧɕ ɝɞɑəɚɓ ɖɚɜɚ- 
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əɌɜəɚɏɚ ɜɟɝɗɌ (Segment Stenosis Score) ɛɚɖɌɓɌɗ 

ɍɚɗɑɑ ɝɔɗɨəɟɪ ɎɓɌɔɘɚɝɎɫɓɨ ɝɚ ɝɢɔəɞɔɏɜɌɠɔɣɑ-

ɝɖɔɘɔ ɔəɐɑɖɝɌɘɔ əɌɜɟɤɑəɔɫ ɘɔɚɖɌɜɐɔɌɗɨəɚɕ 

ɛɑɜɠɟɓɔɔ ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɝɟɘɘɌɜəɧɘ ɣɔɝɗɚɘ 

ɛɚɜɌɒɬəəɧɡ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɔ  (Segment 

Involvement Score).  

ȺɍɜɌɥɌɑɞ ɎəɔɘɌəɔɑ, ɣɞɚ əɌɔɍɚɗɑɑ ɝɔɗɨ-

əɧɑ ɖɚɜɜɑɗɫɢɔɔ ɍɧɗɔ ɎɧɫɎɗɑəɧ ɘɑɒɐɟ ɔəɞɑ-

ɏɜɌɗɨəɧɘɔ ɔəɐɑɖɝɌɘɔ ɞɫɒɑɝɞɔ ɖɚɜɚəɌɜəɚɏɚ 

ɌɞɑɜɚɝɖɗɑɜɚɓɌ ɔ ɛɚɖɌɓɌɞɑɗɫɘɔ ɘɔɚɖɌɜɐɔɌɗɨəɚɕ 

ɛɑɜɠɟɓɔɔ, ɚɞɜɌɒɌɪɥɔɘɔ ɛɗɚɥɌɐɨ ɔəɞɌɖɞəɚɏɚ 

ɘɔɚɖɌɜɐɌ (TENorm) ɔ ɝɞɜɑɝɝ-ɔəɐɟɢɔɜɚɎɌəəɚɏɚ 

ɐɑɠɑɖɞɌ ɛɑɜɠɟɓɔɔ (TERev). 

Ȯ Ɍɝɛɑɖɞɑ ɎɓɌɔɘɚɚɞəɚɤɑəɔɫ ɘɑɒɐɟ ɔə-

ɐɑɖɝɌɘɔ ɞɫɒɑɝɞɔ ɖɚɜɚəɌɜəɚɏɚ ȬȽ ɔ ɛɚɖɌɓɌɞɑ-

ɗɫɘɔ ɘɔɚɖɌɜɐɔɌɗɨəɚɕ ɛɑɜɠɟɓɔɔ əɌɤɔ ɜɑɓɟɗɨ-

ɞɌɞɧ Ɏ əɌɔɍɚɗɨɤɑɕ ɝɞɑɛɑəɔ ɝɚɚɞəɚɝɫɞɝɫ ɝ ɜɌɍɚ-

ɞɚɕ Lin F. et al., ɏɐɑ ɛɚ ɜɑɓɟɗɨɞɌɞɌɘ Ɏɧɛɚɗəɑəɔɫ 

ɚɐəɚɠɌɖɞɚɜəɚɏɚ ɌəɌɗɔɓɌ ɍɧɗɚ ɛɚɖɌɓɌəɚ, ɣɞɚ 

Segment Stenosis Score ɔɘɑɑɞ ɎɓɌɔɘɚɝɎɫɓɨ ɝ 

əɌɜɟɤɑəəɚɕ ɘɔɚɖɌɜɐɔɌɗɨəɚɕ ɛɑɜɠɟɓɔɑɕ ɛɚ 

ɐɌəəɧɘ ȺɀɉȶȾ [51]. Ⱥɞɗɔɣɔɑ əɌɤɑɕ ɜɌɍɚɞɧ Ɏ 

ɞɚɘ, ɣɞɚ ɘɧ ɛɜɚɎɑɗɔ ɌəɌɗɔɓ ɍɚɗɨɤɑɏɚ ɣɔɝɗɌ 

ɝɢɔəɞɔɏɜɌɠɔɣɑɝɖɔɡ ɔəɐɑɖɝɚɎ, ɚɐəɌɖɚ, ɘɧ əɑ 

ɟɣɔɞɧɎɌɗɔ ɜɌɝɛɚɗɚɒɑəɔɑ ɍɗɫɤɖɔ ɔ ɑɑ ɝɞɜɟɖɞɟ-

ɜɟ. 

Ȼɜɔ ɌəɌɗɔɓɑ Ɏəɟɞɜɔ ɏɜɟɛɛ ɝ ɜɌɓəɚɕ ɝɞɑɛɑ-

əɨɪ ɝɞɑəɚɓɔɜɚɎɌəɔɫ ɖɚɜɚəɌɜəɚɏɚ ɜɟɝɗɌ ɟɝɞɌ-

əɚɎɗɑəɚ, ɣɞɚ əɌɔɍɚɗɑɑ ɞɑɝəɧɑ ɖɚɜɜɑɗɫɢɔɔ ɘɑɒ-

ɐɟ ɛɚɖɌɓɌɞɑɗɫɘɔ ȻȽȸ ɔ ɔəɞɑɏɜɌɗɨəɧɘɔ ɔəɐɑɖ-

ɝɌɘɔ ɞɫɒɑɝɞɔ ɖɚɜɚəɌɜəɚɏɚ ɌɞɑɜɚɝɖɗɑɜɚɓɌ ɎɧɫɎ-

ɗɑəɧ Ɏ ɏɜɟɛɛɌɡ ɝɚ ɝɞɑəɚɓɔɜɚɎɌəɔɑɘ 40-69% ɔ 

Ó70%. ɉɞɔ ɜɑɓɟɗɨɞɌɞɧ ɝɚɚɞɎɑɞɝɞɎɟɪɞ ɖɚəɢɑɛ-

ɢɔɔ ɚ ɜɑɓɑɜɎɑ ɖɚɜɚəɌɜəɚɏɚ ɖɜɚɎɚɞɚɖɌ, ɝɚɏɗɌɝəɚ 

ɖɚɞɚɜɚɕ ɝɞɑəɚɓɔɜɚɎɌəɔɑ ɝɚɝɟɐɔɝɞɚɏɚ ɜɟɝɗɌ 

ɝɑɜɐɢɌ ɚɞ 40% ɐɚ 75% əɑ ɛɜɔɎɚɐɔɞ ɖ əɌɜɟɤɑ-

əɔɪ ɖɜɚɎɚɞɚɖɌ Ɏ ɛɚɖɚɑ, əɚ ɝɚɛɜɚɎɚɒɐɌɑɞɝɫ 

ɛɜɚɛɚɜɢɔɚəɌɗɨəɧɘ ɝɞɑɛɑəɔ ɝɞɑəɚɓɔɜɚɎɌəɔɫ 

ɝəɔɒɑəɔɑɘ ɘɌɖɝɔɘɌɗɨəɚɏɚ ɖɜɚɎɚɞɚɖɌ [52 - 55]. 

Ȼɚ əɌɤɔɘ ɐɌəəɧɘ, ɛɚɖɌɓɌɞɑɗɔ, ɚɞɜɌɒɌɪɥɔɑ 

ɛɗɚɥɌɐɨ ɝɞɜɑɝɝ-ɔəɐɟɢɔɜɚɎɌəəɚɏɚ ɐɑɠɑɖɞɌ 

ɛɑɜɠɟɓɔɔ, ɍɚɗɑɑ ɞɚɣəɚ ɔɐɑəɞɔɠɔɢɔɜɟɪɞ ɝɎɫ-

ɓɌəəɧɑ ɝɚ ɝɞɑəɚɓɔɜɚɎɌəɔɑɘ ɖɚɜɚəɌɜəɚɏɚ ɜɟɝɗɌ 

əɌɜɟɤɑəɔɫ ɘɔɖɜɚɢɔɜɖɟɗɫɢɔɔ ɘɔɚɖɌɜɐɌ. 

Ȯ əɌɤɑɕ ɜɌɍɚɞɑ ɟɝɞɌəɚɎɗɑəɚ, ɣɞɚ ɎɓɌɔɘɚ-

ɝɎɫɓɔ ɘɑɒɐɟ ɔəɞɑɏɜɌɗɨəɧɘɔ ɔəɐɑɖɝɌɘɔ ɞɫɒɑ-

ɝɞɔ ɖɚɜɚəɌɜəɚɏɚ ɌɞɑɜɚɝɖɗɑɜɚɓɌ ɔ ɛɚɖɌɓɌɞɑɗɫɘɔ 

ȻȽȸ ɚɞɘɑɣɌɪɞɝɫ ɞɚɗɨɖɚ Ɏ ɍɌɝɝɑɕəɌɡ ȻȹȬ ɔ 

ȻȶȬ. ȽɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɧɡ ɖɚɜɜɑɗɫɢɔɕ 

ɘɑɒɐɟ ɎɧɜɌɒɑəəɚɝɞɨɪ Ɍɞɑɜɚɝɖɗɑɜɚɞɔɣɑɝɖɚɏɚ 

ɛɜɚɢɑɝɝɌ Ɏ ȺȬ ɔ əɌɜɟɤɑəɔɑɘ ɘɔɚɖɌɜɐɔɌɗɨəɚɕ 

ɛɑɜɠɟɓɔɔ ɍɌɝɝɑɕəɑ ɩɞɚɕ Ɍɜɞɑɜɔɔ ɎɧɫɎɗɑəɚ əɑ 

ɍɧɗɚ. ɉɞɚ ɘɚɒɑɞ ɍɧɞɨ ɝɎɫɓɌəɚ ɝ ɞɑɘ, ɣɞɚ Ɏ ɔɝ-

ɝɗɑɐɟɑɘɚɕ Ɏɧɍɚɜɖɑ ɍɧɗɚ ɞɚɗɨɖɚ ɟ 5 ɛɌɢɔɑəɞɚɎ ɝ 

ɗɑɎɧɘ ɞɔɛɚɘ ɖɚɜɚəɌɜəɚɏɚ ɖɜɚɎɚɝəɌɍɒɑəɔɫ.  

ȺɏɜɌəɔɣɑəɔɑɘ əɌɝɞɚɫɥɑɕ ɜɌɍɚɞɧ, Ɏ 

ɛɑɜɎɟɪ ɚɣɑɜɑɐɨ, ɝɗɑɐɟɑɞ ɝɣɔɞɌɞɨ ɚɞəɚɝɔɞɑɗɨəɚ 

əɑɍɚɗɨɤɟɪ Ɏɧɍɚɜɖɟ ɛɌɢɔɑəɞɚɎ. Ȯ ɔɝɝɗɑɐɚɎɌəɔɔ 

ɍɧɗɚ ɘɌɗɚ ɛɌɢɔɑəɞɚɎ ɝ ɗɑɎɧɘ ɞɔɛɚɘ ɖɚɜɚəɌɜ-

əɚɏɚ ɖɜɚɎɚɝəɌɍɒɑəɔɫ, Ɏ ɝɎɫɓɔ ɝ ɣɑɘ, ɘɧ ɘɚɏɗɔ 

ɟɛɟɝɞɔɞɨ Ɏɗɔɫəɔɑ Ɍɞɑɜɚɝɖɗɑɜɚɞɔɣɑɝɖɚɏɚ ɛɚɜɌ-

ɒɑəɔɫ ɩɞɚɕ Ɍɜɞɑɜɔɔ əɌ ɛɚɖɌɓɌɞɑɗɔ ɘɔɚɖɌɜ-

ȾɌɍɗɔɢɌ ʈ3.       ʈʝʟʫʣʴʪʘʪʳ ROC-ʘʥʘʣʠʟʘ ʧʦʢʘʟʘʪʝʣʝʡ ʧʝʨʬʫʟʠʦʥʥʦʡ ʩʮʠʥʪʠʛʨʘʬʠʠ  ʤʠʦʢʘʨʜʘ 

ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʩʪʝʥʦʟʠʨʦʚʘʥʠʷ ʢʦʨʦʥʘʨʥʳʭ ʘʨʪʝʨʠʡ Ó70%. 

ʇʦʢʘʟʘʪʝʣʴ AUC Best cut-off value ʏʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʉʧʝʮʠʬʠʯʥʦʩʪʴ p 

SSS 0,731 >7 60 90,9 0,0009 

TSE 0,792 >11% 80 75,8 <0,0001 

SRS 0,681 >0 92,9 40,0 0,0134 

TRE 0,649 >20% 38,5 96,0 0,0555 

SDS 0,691 >4 57,1 80,0 0,009 

TENomr 0,880 Ò87% 92,3 79,2 <0,0001 

TEFix 0,617 >8% 23,1 100 0,1267 

TERev 0,819 >18% 69,2 95,8 <0,0001 

ʇʨʠʤʝʯʘʥʠʝ: SSS ï summed stress score; SRS ï summed rest score; SDS ï summed difference score; 

TSE ï total extent of stress perfusion defect; TRE ï total extent of rest perfusion defects; TENorm ï 

total extent of normal myocardium; TEFix ï total extent of fixed perfusion defects; TERev - total ex-

tent of reversible perfusion defects; AUC ï Area under curve (ʧʣʦʱʘʜʴ ʧʦʜ ʢʨʠʚʦʡ); Best cut-off val-

ue ï ʟʥʘʥʠʝ ʧʦʢʘʟʘʪʝʣʷ, ʧʨʠ ʢʦʪʦʨʦʤ ʠʤʝʝʪʩʷ ʥʘʠʣʫʯʰʝʝ ʩʦʦʪʥʦʰʝʥʠʝ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʠ ʩʧʝʢ-

ʮʠʬʠʯʥʦʩʪʠ; ʨ ï ʫʨʦʚʝʥʴ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʟʥʘʯʠʤʦʩʪʠ. 
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ɐɔɌɗɨəɚɕ ɛɑɜɠɟɓɔɔ. ȶ ɚɏɜɌəɔɣɑəɔɫɘ ɞɌɖɒɑ 

ɘɚɒəɚ ɚɞəɑɝɞɔ ɞɚ, ɣɞɚ ɝɞɑɛɑəɨ ɝɞɑəɚɓɔɜɚɎɌəɔɫ 

ɖɚɜɚəɌɜəɚɏɚ ɜɟɝɗɌ ɍɧɗɌ ɚɢɑəɑəɌ ɛɚ ɐɌəəɧɘ 

əɑɔəɎɌɓɔɎəɚɕ ȸȽȶȾ-ɖɚɜɚəɌɜɚɏɜɌɠɔɔ. Ȯ ɞɚ ɒɑ 

Ɏɜɑɘɫ, ɟ 80% ɛɌɢɔɑəɞɚɎ ȸȽȶȾ-

ɖɚɜɚəɌɜɚɏɜɌɘɘɧ ɍɧɗɔ ɡɚɜɚɤɑɏɚ ɔ ɚɞɗɔɣəɚɏɚ 

ɖɌɣɑɝɞɎɌ, ɣɞɚ ɚɛɜɑɐɑɗɫɑɞ ɞɚɣəɚɝɞɨ ɚɢɑəɖɔ ɝɞɑ-

ɛɑəɔ ɝɞɑəɚɓɔɜɚɎɌəɔɫ. ȸɧ əɑ ɚɢɑəɔɎɌɗɔ ɗɚɖɌɗɔ-

ɓɌɢɔɪ ɝɞɑəɚɓɚɎ ȶȬ ɔ əɑ ɔɓɟɣɌɗɔ ɎɓɌɔɘɚɚɞəɚ-

ɤɑəɔɑ ɘɑɒɐɟ ɩɞɔɘ ɛɚɖɌɓɌɞɑɗɑɘ ɔ ɔəɐɑɖɝɌɘɔ 

ȻȽȸ. Ȯ əɌɤɑɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɍɧɗɚ ɘɌɗɚ ɛɌɢɔ-

ɑəɞɚɎ ɝ Ɏɧɝɚɖɚɕ ɛɜɑɞɑɝɞɚɎɚɕ Ɏɑɜɚɫɞəɚɝɞɨɪ 

ȴȭȽ, Ɏ  ɝɎɫɓɔ ɝ ɣɑɘ, ɎɓɌɔɘɚɝɎɫɓɔ ɘɑɒɐɟ ɔəɐɑɖ-

ɝɌɘɔ ɖɚɜɚəɌɜəɚɏɚ ɌɞɑɜɚɝɖɗɑɜɚɓɌ ɔ ɛɚɖɌɓɌɞɑɗɫ-

ɘɔ ɘɔɚɖɌɜɐɔɌɗɨəɚɕ ɛɑɜɠɟɓɔɔ Ɏ ɟɖɌɓɌəəɚɕ ɛɚ-

ɛɟɗɫɢɔɔ ɛɌɢɔɑəɞɚɎ ɘɚɏɟɞ ɍɧɞɨ ɚɞɗɔɣəɧɘɔ ɚɞ 

ɛɚɗɟɣɑəəɧɡ əɌɘɔ.  

Ȱɗɫ ɜɌɝɤɔɜɑəɔɫ ɔ ɛɚɐɞɎɑɜɒɐɑəɔɫ əɌɤɔɡ 

ɐɌəəɧɡ ɞɜɑɍɟɪɞɝɫ ɍɚɗɑɑ ɖɜɟɛəɧɑ ɛɜɚɝɛɑɖɞɔɎ-

əɧɑ ɔɝɝɗɑɐɚɎɌəɔɫ ɛɚ ɚɢɑəɖɑ ɎɓɌɔɘɚɝɎɫɓɔ ɘɑɒ-

ɐɟ ɝɚɝɞɚɫəɔɑɘ ɘɔɚɖɌɜɐɔɌɗɨəɚɕ ɛɑɜɠɟɓɔɔ ɔ Ɏɧ-

ɜɌɒɑəəɚɝɞɨɪ ɖɚɜɚəɌɜəɚɏɚ ɌɞɑɜɚɝɖɗɑɜɚɓɌ.  

ȳɌɖɗɪɣɑəɔɑ. 

Ȯ əɌɝɞɚɫɥɑɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɛɚɖɌɓɌəɚ, ɣɞɚ 

əɌɔɍɚɗɨɤɔɑ ɜɌɓɗɔɣɔɫ ɘɑɒɐɟ ɏɜɟɛɛɌɘɔ ɛɌɢɔɑə-

ɞɚɎ ɝ əɌɗɔɣɔɑɘ ɌəɏɔɚɏɜɌɠɔɣɑɝɖɔ əɑɓəɌɣɔɘɧɡ, 

ɛɚɏɜɌəɔɣəɧɡ ɔ ɓəɌɣɔɘɧɡ ɝɞɑəɚɓɚɎ ȶȬ ɛɜɚɐɑ-

ɘɚəɝɞɜɔɜɚɎɌɗɔ ɛɚɖɌɓɌɞɑɗɔ, ɚɞɜɌɒɌɪɥɔɑ ɛɗɚ-

ɥɌɐɨ ɝɞɜɑɝɝ-ɔəɐɟɢɔɜɚɎɌəəɚɏɚ ɐɑɠɑɖɞɌ ɛɑɜɠɟ-

ɓɔɔ. ȸɧ ɛɚɗɌɏɌɑɘ, ɣɞɚ ɔɝɛɚɗɨɓɚɎɌəɔɑ Ɏ ɍɟɐɟɥɔɡ 

ɜɌɍɚɞɌɡ ɐɌəəɧɡ ɔəɐɑɖɝɚɎ ɛɚɓɎɚɗɔɞ ɍɚɗɑɑ ɞɚɣəɚ 

ɔɐɑəɞɔɠɔɢɔɜɚɎɌɞɨ əɌɜɟɤɑəɔɫ ɘɔɚɖɌɜɐɔɌɗɨəɚɕ 

ɛɑɜɠɟɓɔɔ ɔ ɛɜɚɏəɚɓɔɜɚɎɌɞɨ ɜɌɓɎɔɞɔɑ əɑɍɗɌɏɚ-

ɛɜɔɫɞəɧɡ ɝɑɜɐɑɣəɧɡ ɝɚɍɧɞɔɕ ɟ ɛɌɢɔɑəɞɚɎ ɝ 

ɛɜɚɘɑɒɟɞɚɣəɚɕ ɛɜɑɞɑɝɞɚɎɚɕ Ɏɑɜɚɫɞəɚɝɞɨɪ 

ȴȭȽ. 

ȸɑɒɐɟ ɛɚɖɌɓɌɞɑɗɫɘɔ ɘɔɚɖɌɜɐɔɌɗɨəɚɕ 

ɛɑɜɠɟɓɔɔ ɔ ɎɧɜɌɒɑəəɚɝɞɨɪ Ɍɞɑɜɚɝɖɗɑɜɚɞɔɣɑ-

ɝɖɚɏɚ ɛɚɜɌɒɑəɔɫ ȶȬ ɝɟɥɑɝɞɎɟɪɞ ɝɗɌɍɚɕ ɔ ɝɜɑɐ-

əɑɕ ɝɞɑɛɑəɔ ɖɚɜɜɑɗɫɢɔɚəəɧɑ ɝɎɫɓɔ. ɉɞɚ ɝɎɫɓɌ-

əɚ ɝ ɞɑɘ, ɣɞɚ ɛɑɜɠɟɓɔɚəəɌɫ ɝɢɔəɞɔɏɜɌɠɔɫ ɘɔɚ-

ɖɌɜɐɌ ɔ ȸȽȶȾ-ɖɚɜɚəɌɜɚɏɜɌɠɔɫ ɛɜɑɐɚɝɞɌɎɗɫɪɞ 

ɜɌɓɗɔɣəɟɪ ɔəɠɚɜɘɌɢɔɪ, ɝɚɚɞɎɑɞɝɞɎɑəəɚ ɠɔ-

ɓɔɚɗɚɏɔɣɑɝɖɚɏɚ ɔ ɌəɌɞɚɘɔɣɑɝɖɚɏɚ ɡɌɜɌɖɞɑɜɌ.  

Ȯ ɖɗɔəɔɣɑɝɖɚɕ ɛɜɌɖɞɔɖɑ ɐɗɫ ɐɔɌɏəɚɝɞɔɖɔ 

ȴȭȽ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɛɜɚɘɑɒɟɞɚɣəɚɕ ɛɜɑɞɑɝɞɚɎɚɕ 

Ɏɑɜɚɫɞəɚɝɞɨɪ ȴȭȽ ɛɜɑɐɛɚɣɞɔɞɑɗɨəɚ ɔɝɛɚɗɨɓɚ-

ɎɌɞɨ ɏɔɍɜɔɐəɧɕ ɛɚɐɡɚɐ, ɛɜɑɐɛɚɗɌɏɌɪɥɔɕ Ɏɧ-

ɛɚɗəɑəɔɑ ɖɌɖ ȸȽȶȾ-ɖɚɜɚəɌɜɚɏɜɌɠɔɔ, ɞɌɖ ɔ 

ɛɑɜɠɟɓɔɚəəɚɕ ɝɢɔəɞɔɏɜɌɠɔɔ ɘɔɚɖɌɜɐɌ. 

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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ȶȺȸȻɈɊȾȱȼȹȬɋ ȾȺȸȺȯȼȬɀȴɋ Ȯ Ⱥɂȱȹȶȱ ȲȴȳȹȱȽȻȺȽȺȭȹȺȽȾȴ  

ȸȴȺȶȬȼȰȬ ȴ ȰȴȹȬȸȴȶȴ ɀȿȹȶɂȴȺȹȬȷɈȹɇɁ ȻȬȼȬȸȱȾȼȺȮ ȷȱȮȺȯȺ  

ȲȱȷȿȰȺɃȶȬ ȿ ȭȺȷɈȹɇɁ ȺȽȾȼɇȸ ȴȹɀȬȼȶȾȺȸ ȸȴȺȶȬȼȰȬ ȻȺ ȰȬȹȹɇȸ 

ȺȰȹȺȷȱȾȹȱȯȺ ȹȬȭȷɊȰȱȹȴɋ 

 

ȮɑɝɑɗɚɎɌ Ⱦ.ȹ.1, ȸɑɜɖɟɗɚɎɌ ȴ.ȹ.1, ȾɑɜəɚɎɚɕ Ƚ.ȶ.1,2, ȼɟɐɌ ȸ.ɋ.1 

 
ɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. Ⱥɛɜɑɐɑɗɑəɔɑ ɒɔɓəɑɝɛɚɝɚɍəɚɝɞɔ ɘɔɚɖɌɜɐɌ ɘɑɞɚɐɚɘ ɖɚɘ-

ɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ (ȶȾ) ɟ ɍɚɗɨəɧɡ ɚɝɞɜɧɘ ɔəɠɌɜɖɞɚɘ ɘɔɚɖɌɜɐɌ (Ⱥȴȸ) ɝ 

ɛɚɐɦɑɘɚɘ ɝɑɏɘɑəɞɌ ST ɔ ɚɢɑəɖɌ ɐɔəɌɘɔɖɔ ɠɟəɖɢɔɚəɌɗɨəɧɡ ɛɌɜɌɘɑɞɜɚɎ ɗɑ-

Ɏɚɏɚ ɒɑɗɟɐɚɣɖɌ (ȷȲ) Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɞɔɛɌ ɚɞɝɜɚɣɑəəɚɏɚ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ 

ɘɔɚɖɌɜɐɌ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. Ȯ ɔɝɝɗɑɐɚɎɌəɔɑ ɍɧɗɔ Ɏɖɗɪɣɑəɧ 117 ɍɚɗɨəɧɡ c ɛɑɜɎɔɣ-

əɧɘ Ⱥȴȸ. ȶȾ ɝ ɎəɟɞɜɔɎɑəəɧɘ ɖɚəɞɜɌɝɞəɧɘ ɟɝɔɗɑəɔɑɘ Ɏɧɛɚɗəɫɗɔ əɌ 3-5 ɝɟɞɖɔ Ⱥȴȸ ɔ 

ɣɑɜɑɓ 12 ɘɑɝɫɢɑɎ. Ȯ ɌɜɞɑɜɔɌɗɨəɟɪ ɠɌɓɟ ɚɢɑəɔɎɌɗɔ ɚɍɦɑɘ ɐɑɠɑɖɞɌ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ 

ɘɔɚɖɌɜɐɌ, ɖɚəɑɣəɧɕ ɐɔɌɝɞɚɗɔɣɑɝɖɔɕ ɚɍɦɑɘ (ȶȰȺ), ɖɚəɑɣəɧɕ ɝɔɝɞɚɗɔɣɑɝɖɔɕ ɚɍɦɑɘ 

(ȶȽȺ) ɔ ɠɜɌɖɢɔɪ ɎɧɍɜɚɝɌ (ɀȮ) ȷȲ. Ȯ ɚɞɝɜɚɣɑəəɟɪ ɠɌɓɟ ɔɝɝɗɑɐɚɎɌəɔɫ (ɣɑɜɑɓ 7 ɘɔəɟɞ 

ɛɚɝɗɑ ɎɎɑɐɑəɔɫ ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ) ɚɢɑəɔɎɌɗɔ ɛɜɔɓəɌɖɔ ɒɔɓəɑɝɛɚɝɚɍəɚɝɞɔ ɘɔɚ-

ɖɌɜɐɌ. ȭɚɗɨəɧɑ ɍɧɗɔ ɜɌɓɐɑɗɑəɧ əɌ ɏɜɟɛɛɧ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɞɔɛɌ ɚɞɝɜɚɣɑəəɚɏɚ ɖɚə-

ɞɜɌɝɞɔɜɚɎɌəɔɫ ɘɔɚɖɌɜɐɌ: 1 ɞɔɛ (ɒɔɓəɑɝɛɚɝɚɍəɧɕ ɘɔɚɖɌɜɐ) ð əɑɞ ɚɞɝɜɚɣɑəəɚɏɚ ɏɔɛɑɜ-

ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ (Ⱥȯȶ); 2 ɞɔɛ ð ɚɛɜɑɐɑɗɫɑɞɝɫ Ⱥȯȶ ɝ ɓɚəɚɕ ɜɑɓɔɐɟɌɗɨəɚɏɚ ɐɑɠɑɖɞɌ ɖɚə-

ɞɜɌɝɞɔɜɚɎɌəɔɫ (ȼȰȶ); 3 ɞɔɛ ð ɚɛɜɑɐɑɗɫɑɞɝɫ ɞɜɌəɝɘɟɜɌɗɨəɚɑ Ⱥȯȶ.  

ȼɑɓɟɗɨɞɌɞɧ. ȿ ɍɚɗɨəɧɡ ɝ ɛɜɔɓəɌɖɌɘɔ ɒɔɓəɑɝɛɚɝɚɍəɚɏɚ ɘɔɚɖɌɜɐɌ (1 ɞɔɛ) ɚɍɦɑɘ 

ɐɑɠɑɖɞɌ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ Ɏ ɌɜɞɑɜɔɌɗɨəɟɪ ɠɌɓɟ ɍɧɗ ɓəɌɣɔɞɑɗɨəɚ ɘɑəɨɤɑ, ɣɑɘ ɟ ɍɚɗɨ-

əɧɡ ɝ əɑɒɔɓəɑɝɛɚɝɚɍəɧɘ ɘɔɚɖɌɜɐɚɘ (2 ɔ 3 ɞɔɛɧ): 1 ɝɘ3 [0,4-2,4] ɛɜɚɞɔɎ 7,3 ɝɘ3 [5,3-

10,0] ɔ 6,3 ɝɘ3 [5,0-15,0] ɝɚɚɞɎɑɞɝɞɎɑəəɚ, p<0,001.  Ƀɑɜɑɓ 12 ɘɑɝɫɢɑɎ Ɏ ɏɜɟɛɛɑ ɝ 1 ɞɔɛɚɘ 

ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ əɌɍɗɪɐɌɗɚɝɨ ɓəɌɣɔɞɑɗɨəɚɑ ɟɎɑɗɔɣɑəɔɑ ɀȮ ȷȲ ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɔɝ-

ɡɚɐəɧɘɔ ɐɌəəɧɘɔ (63,4 Ñ 7,6% ɔ 56,3 Ñ 6,6%, p<0,001), Ɍ Ɏ ɏɜɟɛɛɌɡ ɝɚ 2 ɔ 3 ɞɔɛɌɘɔ ɐɚ-

ɝɞɚɎɑɜəɚɕ ɐɔəɌɘɔɖɔ ɀȮ ȷȲ əɑ ɚɛɜɑɐɑɗɫɗɚɝɨ. Ƀɑɜɑɓ 12 ɘɑɝɫɢɑɎ ɛɚɝɞɔəɠɌɜɖɞəɚɑ ɜɑɘɚ-

ɐɑɗɔɜɚɎɌəɔɑ ȷȲ ɍɧɗɚ ɓɌɜɑɏɔɝɞɜɔɜɚɎɌəɚ ɟ 22 ɔɓ 51 ɍɚɗɨəɚɏɚ (43,1%) ɝ ɛɜɔɓəɌɖɌɘɔ əɑ-

ɒɔɓəɑɝɛɚɝɚɍəɚɏɚ ɘɔɚɖɌɜɐɌ (2 ɔ 3 ɞɔɛɧ), ɝɜɑɐəɑɑ ɖɚɗɔɣɑɝɞɎɚ ɝɑɏɘɑəɞɚɎ ɝ ɛɜɔɓəɌɖɌɘɔ 

əɑɒɔɓəɑɝɛɚɝɚɍəɚɏɚ ɘɔɚɖɌɜɐɌ ɟ ɩɞɔɡ ɍɚɗɨəɧɡ ɝɚɝɞɌɎɔɗɚ 4,0 [4,5-6,0].  

ȮɧɎɚɐɧ. ȶȾ ɫɎɗɫɑɞɝɫ əɌɐɑɒəɧɘ ɘɑɞɚɐɚɘ ɚɢɑəɖɔ ɒɔɓəɑɝɛɚɝɚɍəɚɝɞɔ ɘɔɚɖɌɜɐɌ ɟ 

ɍɚɗɨəɧɡ Ⱥȴȸ. ȾɜɌəɝɘɟɜɌɗɨəɚɑ Ⱥȯȶ ɘɔɚɖɌɜɐɌ ɛɚ ɐɌəəɧɘ ȶȾ ɘɚɒɑɞ ɝɗɟɒɔɞɨ ɛɜɑɐɔɖɞɚ-

ɜɚɘ ɛɚɝɞɔəɠɌɜɖɞəɚɏɚ ɜɑɘɚɐɑɗɔɜɚɎɌəɔɫ ȷȲ. ȺɞɝɟɞɝɞɎɔɑ Ⱥȯȶ ɟ ɍɚɗɨəɧɡ Ⱥȴȸ ɝɎɔɐɑ-

ɞɑɗɨɝɞɎɟɑɞ ɚ əɌɗɔɣɔɔ ɒɔɓəɑɝɛɚɝɚɍəɚɏɚ ɘɔɚɖɌɜɐɌ ɔ ɟɗɟɣɤɑəɔɔ ɠɟəɖɢɔɚəɌɗɨəɧɡ ɔ ɘɚɜ-

ɠɚɗɚɏɔɣɑɝɖɔɡ ɛɌɜɌɘɑɞɜɚɎ ȷȲ Ɏ ɛɚɝɞɔəɠɌɜɖɞəɚɘ ɛɑɜɔɚɐɑ.  
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COMPUTED TOMOGRAPHY IN ASSESSMENT OF MYOCARDIUM VIABILITY IN  

PATIENTS WITH ACUTE MYOCARDIAL INFARCTION FOLLOWING ONE-YEAR  

OBSERVATION 

 

Veselova T.N. 1, Merkulova I.N. 1, Ternovoy S.K.1,2, Ruda M.Ya. 1 

 

urpose.  To evaluate myocardium viability and to assess prognostic value of my o-

cardial contrast delayed enhancement with computed tomography (CT) after ST -

elevation acute myocardial infar ction (AMI).  

Materials and methods.  In study 117 patients with first AMI were included. CT with 

contrast enhancement was performed in all patients in 3 -5 days and at 12 months after 

AMI. In arterial phase there were evaluation of myocardial perfusion defe ct, end -systolic, 

end-diastolic volume (ESV, EDV) and ejection fraction (EF) of left ventricle (LV). In delay 

phase we detected 3 types of myocardial enhancement: type I ð absence of delayed hypere n-

hancement (DHE) (viable myocardium), type II and III ð myo cardial DHE with residual defect 

(RD) and transmural myocardial DHE (nonviable myocardium).    

Results.  Myocardial perfusion defect was less in patients with viable myocardium 

(type I) then in patients with nonviable myocardium (II and III types): 1 sm3 [0 ,4-2,4] versus 

7,3 sm3 [5,3 -10,0] and 6,3 sm3 [5,0 -15,0], respectively, p<0,001. During the 12 -month p e-

riod EF increased in patients with type I compared with basic data (63,4 Ñ 7,6% versus 56,3 

Ñ 6,6%, p<0,001). LV remodelling was observed in 22 (43,1%) of 51 patients with nonviable 

myocardium, the number of LV segments with DHE in these patients was 4,0 [4,5 -6,0].  

Conclusions.  CT allows reliable assessment of myocardial viability in patients with 

AMI. Transmural DHE of the myocardium by CT can be conside red as a predictor of LV r e-

modeling after myocardial infarction. Absence of DHE in patients with AMI is a predictor of 

viable myocardium and improvement of functional and morphological parameters of LV in 

the postinfarction period.  

 

Keywords: acute myocard ial infarction, nonviable myocardium, left ventricular remo d-

eling, computed tomography.  
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ɑɜɎɧɑ ɖɗɔəɔɣɑɝɖɔɑ ɔɝɝɗɑɐɚɎɌəɔɫ ɛɚ 

ɔɓɟɣɑəɔɪ ɜɚɗɔ ȶȾ Ɏ ɐɔɌɏəɚɝɞɔɖɑ 

ɔɤɑɘɔɣɑɝɖɚɕ ɍɚɗɑɓəɔ ɝɑɜɐɢɌ (ȴȭȽ) 

ɛɜɚɐɑɘɚəɝɞɜɔɜɚɎɌɗɔ Ɏɧɝɚɖɟɪ ɔə-

ɠɚɜɘɌɞɔɎəɚɝɞɨ ɘɑɞɚɐɌ ɐɗɫ ɔɐɑəɞɔɠɔɖɌɢɔɔ ɏɑ-

ɘɚɐɔəɌɘɔɣɑɝɖɔ ɓəɌɣɔɘɧɡ ɝɞɑəɚɓɚɎ ɖɚɜɚəɌɜəɧɡ 

Ɍɜɞɑɜɔɕ. ȿ ɜɫɐɌ ɍɚɗɨəɧɡ ɚɐəɚɎɜɑɘɑəəɚ ɝ ɎɧɫɎ-

ɗɑəɔɑɘ ɚɖɖɗɪɓɔɜɟɪɥɑɏɚ ɛɚɜɌɒɑəɔɫ ɖɚɜɚəɌɜ-

əɚɏɚ ɜɟɝɗɌ ɔɝɝɗɑɐɚɎɌɞɑɗɔ ɚɞɘɑɣɌɗɔ ɟɣɌɝɞɖɔ ɛɚ-

əɔɒɑəəɚɏɚ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ ɘɔɚɖɌɜɐɌ ȷȲ. 

ȰɌɗɨəɑɕɤɔɑ ɔɝɝɗɑɐɚɎɌəɔɫ ɛɚɖɌɓɌɗɔ, ɣɞɚ ɟ 

ɍɚɗɨəɧɡ ɝ ɚɍɤɔɜəɧɘ ɔəɠɌɜɖɞɚɘ ɘɔɚɖɌɜɐɌ 

(ȴȸ) əɌ ɚɞɝɜɚɣɑəəɧɡ ȶȾ-ɔɓɚɍɜɌɒɑəɔɫɡ ɝɑɜɐɢɌ 

ɚɞɘɑɣɌɑɞɝɫ ɏɔɛɑɜɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑ ɘɔɚɖɌɜɐɌ Ɏ 

ɓɚəɑ ɐɑɠɑɖɞɌ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ.   

Ƚɞɜɑɝɝ-ɩɡɚɖɌɜɐɔɚɏɜɌɠɔɫ, ɚɐəɚɠɚɞɚəəɌɫ 

ɩɘɔɝɝɔɚəəɌɫ ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ, ɛɚɓɔ-

ɞɜɚəəɚ-ɩɘɔɝɝɔɚəəɌɫ ɞɚɘɚɏɜɌɠɔɫ ɔ ɘɌɏəɔɞəɚ-

ɜɑɓɚəɌəɝəɌɫ ɞɚɘɚɏɜɌɠɔɫ (ȸȼȾ) ɫɎɗɫɪɞɝɫ ɚɍɥɑ-

ɛɜɔəɫɞɧɘɔ ɘɑɞɚɐɌɘɔ ɚɢɑəɖɔ əɌɜɟɤɑəɔɕ 

ɠɟəɖɢɔɚəɌɗɨəɧɡ ɛɌɜɌɘɑɞɜɚɎ ȷȲ, Ɍ ɞɌɖɒɑ ɛɑɜ-

ɠɟɓɔɔ ɔ ɒɔɓəɑɝɛɚɝɚɍəɚɝɞɔ ɝɑɜɐɑɣəɚɕ ɘɧɤɢɧ ɟ 

ɍɚɗɨəɧɡ ȴȸ [1 - 7].  Ȯ ɛɚɝɗɑɐəɑɑ ɐɑɝɫɞɔɗɑɞɔɑ 

ɐɗɫ ɩɞɔɡ ɢɑɗɑɕ əɌɣɌɗɔ ɛɜɔɘɑəɫɞɨ ȶȾ ɝ ɖɚə-

ɞɜɌɝɞəɧɘ ɟɝɔɗɑəɔɑɘ [8 -16].  

Ȯ ɩɖɝɛɑɜɔɘɑəɞɌɗɨəɧɡ ɔ ɖɗɔəɔɣɑɝɖɔɡ ɔɝ-

ɝɗɑɐɚɎɌəɔɫɡ ɍɧɗɚ ɛɚɖɌɓɌəɚ, ɣɞɚ ȶȾ-ɛɜɔɓəɌɖɌɘɔ 

əɑɒɔɓəɑɝɛɚɝɚɍəɚɏɚ ɘɔɚɖɌɜɐɌ Ɏ ɓɚəɑ ɔəɠɌɜɖɞɌ 

ɫɎɗɫɪɞɝɫ ɐɎɌ ɞɔɛɌ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ Ɏ ɚɞɝɜɚ-

ɣɑəəɟɪ ɠɌɓɟ: ɚɞɝɜɚɣɑəəɚɑ ɏɔɛɑɜɖɚəɞɜɌɝɞɔɜɚ-

ɎɌəɔɑ (Ⱥȯȶ) ɝ ɓɚəɚɕ ɜɑɓɔɐɟɌɗɨəɚɏɚ ɐɑɠɑɖɞɌ 

ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ (ȼȰȶ) ɔ ɞɜɌəɝɘɟɜɌɗɨəɚɑ Ⱥȯȶ 

ɘɔɚɖɌɜɐɌ [8, 9, 11, 17]. ȾɜɌəɝɘɟɜɌɗɨəɚɑ Ⱥȯȶ 

ɛɜɚɔɝɡɚɐɔɞ ɎɝɗɑɐɝɞɎɔɑ əɌɖɚɛɗɑəɔɫ ɖɚəɞɜɌɝɞəɚ-

ɏɚ ɛɜɑɛɌɜɌɞɌ Ɏ ɛɚɎɜɑɒɐɑəəɧɡ ɘɔɚɢɔɞɌɡ, Ɍ 

əɌɗɔɣɔɑ ɚɐəɚɎɜɑɘɑəəɚ Ⱥȯȶ ɔ ȼȰȶ ɡɌɜɌɖɞɑɜəɚ 
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ɐɗɫ ɝɞɚɕɖɚɏɚ əɌɜɟɤɑəɔɫ ɘɔɖɜɚɢɔɜɖɟɗɫɢɔɔ Ɏ 

ɓɚəɑ əɑɖɜɚɓɌ [8, 11, 17]. ȱɝɗɔ Ɏ ɔəɠɌɜɖɞəɚɕ 

ɓɚəɑ ɚɛɜɑɐɑɗɫɑɞɝɫ əɑɍɚɗɨɤɚɕ ȼȰȶ ɛɜɔ ɚɞɝɟɞ-

ɝɞɎɔɔ Ⱥȯȶ, ɞɌɖɚɕ ɞɔɛ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ ɘɚɒɑɞ 

ɝɎɔɐɑɞɑɗɨɝɞɎɚɎɌɞɨ ɚ ɒɔɓəɑɝɛɚɝɚɍəɚɘ ɘɔɚɖɌɜɐɑ 

[11]. ȹɌ ɝɑɏɚɐəɫɤəɔɕ ɐɑəɨ ɚɛɟɍɗɔɖɚɎɌəɚ 

ɖɜɌɕəɑ ɘɌɗɚ ɜɌɍɚɞ ɛɚ ɔɓɟɣɑəɔɪ ɜɚɗɔ ȶȾ Ɏ 

ɚɢɑəɖɑ ɒɔɓəɑɝɛɚɝɚɍəɚɝɞɔ ɘɔɚɖɌɜɐɌ Ɏ ɜɌəəɔɑ 

ɝɜɚɖɔ ɔəɠɌɜɖɞɌ. ȴɓɟɣɑəɔɑ ɩɞɚɕ ɛɜɚɍɗɑɘɧ 

ɚɣɑəɨ ɎɌɒəɚ, ɞɌɖ ɖɌɖ ɚɍɦɑɘ əɑɒɔɓəɑɝɛɚɝɚɍəɚɏɚ 

ɘɔɚɖɌɜɐɌ ɔɏɜɌɑɞ ɖɗɪɣɑɎɟɪ ɜɚɗɨ Ɏ ɜɌɓɎɔɞɔɔ 

ɛɚɝɞɔəɠɌɜɖɞəɧɡ ɚɝɗɚɒəɑəɔɕ ɔ ɛɜɚɏəɚɓɔɜɚɎɌ-

əɔɔ ɎɚɝɝɞɌəɚɎɗɑəɔɫ ɝɚɖɜɌɞɔɞɑɗɨəɚɕ ɠɟəɖɢɔɔ 

ȷȲ [18].  

 ɂɑɗɨ ɐɌəəɚɕ ɜɌɍɚɞɧ ɓɌɖɗɪɣɌɗɌɝɨ Ɏ ɚɛɜɑ-

ɐɑɗɑəɔɔ ɒɔɓəɑɝɛɚɝɚɍəɚɝɞɔ ɘɔɚɖɌɜɐɌ ɟ ɍɚɗɨəɧɡ 

Ⱥȴȸ ɔ ɚɢɑəɖɑ ɐɔəɌɘɔɖɔ ɘɚɜɠɚɠɟəɖɢɔɚəɌɗɨ-

əɧɡ ɛɌɜɌɘɑɞɜɚɎ ȷȲ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɞɔɛɌ 

ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ ɘɔɚɖɌɜɐɌ ɛɚ ɐɌəəɧɘ ȶȾ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. 

Ȯ ɔɝɝɗɑɐɚɎɌəɔɑ ɛɟɞɑɘ ɛɜɚɝɛɑɖɞɔɎəɚɏɚ 

əɌɍɚɜɌ Ɏɖɗɪɣɑəɧ 125 ɛɌɢɔɑəɞɚɎ (105 ɘɟɒɣɔə) 

Ɏ ɎɚɓɜɌɝɞɑ 55,7 Ñ 11,2 ɗɑɞ, ɎɛɑɜɎɧɑ ɛɚɝɞɟɛɔɎ-

ɤɔɑ Ɏ ɚɞɐɑɗɑəɔɑ əɑɚɞɗɚɒəɚɕ ɖɌɜɐɔɚɗɚɏɔɔ ɝ ɐɔ-

Ɍɏəɚɓɚɘ Ⱥȴȸ ɝ ɛɚɐɦɑɘɚɘ ɝɑɏɘɑəɞɌ ST. ȰɔɌɏəɚɓ 

çɔəɠɌɜɖɞ ɘɔɚɖɌɜɐɌè ɟɝɞɌəɌɎɗɔɎɌɗɝɫ ɝɚɏɗɌɝəɚ 

ɚɍɥɑɛɜɔəɫɞɧɘ ɖɜɔɞɑɜɔɫɘ [19]. ȭɚɗɨəɧɑ ɛɜɚɡɚ-

ɐɔɗɔ ɝɞɌəɐɌɜɞəɚɑ ɚɍɝɗɑɐɚɎɌəɔɑ, ɎɖɗɪɣɌɪɥɑɑ 

ɜɑɏɔɝɞɜɌɢɔɪ ɩɗɑɖɞɜɚɖɌɜɐɔɚɏɜɌɘɘɧ (ɉȶȯ), ɩɡɚ-

ɖɌɜɐɔɚɏɜɌɠɔɪ (ɉɡɚ-ȶȯ), ɚɛɜɑɐɑɗɑəɔɑ ɍɔɚɘɌɜ-

ɖɑɜɚɎ Ⱥȴȸ. 

ȶȾ ɝ ɎəɟɞɜɔɎɑəəɧɘ ɎɎɑɐɑəɔɑɘ ɖɚəɞɜɌɝɞ-

əɚɏɚ ɛɜɑɛɌɜɌɞɌ Ɏɧɛɚɗəɫɗɔ Ɏɝɑɘ ɍɚɗɨəɧɘ əɌ 3-5 

ɝɟɞɖɔ Ⱥȴȸ ɔ ɛɚɎɞɚɜəɚ ɣɑɜɑɓ 12 ɘɑɝɫɢɑɎ. ȴɝ-

ɝɗɑɐɚɎɌəɔɑ ɛɜɚɎɚɐɔɗɚɝɨ əɌ ɖɚɘɛɨɪɞɑɜəɚɘ ɞɚ-

ɘɚɏɜɌɠɑ ȬɖɎɔɗɔɚə 64 (ɠɔɜɘɌ ȾɚɤɔɍɌ, ɋɛɚəɔɫ), 

ɚɍɑɝɛɑɣɔɎɌɪɥɑɘ ɚɐəɚɎɜɑɘɑəəɚɑ ɛɚɗɟɣɑəɔɑ 64 

ɝɜɑɓɚɎ ɞɚɗɥɔəɚɕ 0,05 ɝɘ ɓɌ 400 ɘɝ (Ɏɜɑɘɫ ɛɚɗ-

əɚɏɚ ɚɍɚɜɚɞɌ ɞɜɟɍɖɔ) ɛɜɔ əɑɛɜɑɜɧɎəɚɘ ɐɎɔɒɑ-

əɔɔ ɝɞɚɗɌ ɝ ɛɌɢɔɑəɞɚɘ. ȹɌɛɜɫɒɑəɔɑ əɌ ɜɑəɞɏɑ-

əɚɎɝɖɚɕ ɞɜɟɍɖɑ ɝɚɝɞɌɎɔɗɚ 120 ɖȮ, ɞɚɖ ð 400 ɘȬ. 

ȴɝɝɗɑɐɚɎɌəɔɑ Ɏɧɛɚɗəɫɗɚɝɨ ɚɞ ɟɜɚɎəɫ əɌ 1 ɝɘ 

Ɏɧɤɑ ɖɚɜəɫ Ɍɚɜɞɧ ɔ ɐɚ ɟɜɚɎəɫ ɐɔɌɠɜɌɏɘɧ ɛɜɔ 

ɓɌɐɑɜɒɖɑ ɐɧɡɌəɔɫ ɛɌɢɔɑəɞɌ, ɝɜɑɐəɑɑ Ɏɜɑɘɫ 

ɓɌɐɑɜɒɖɔ ɐɧɡɌəɔɫ ð 10Ñ2 ɝ. Ƚɜɑɐəɫɫ ɐɚɓɌ ɗɟɣɑ-

Ɏɚɕ əɌɏɜɟɓɖɔ ð 28 ɘȳɎ. ȶɚəɞɜɌɝɞəɧɕ ɛɜɑɛɌɜɌɞ 

(ɚɛɞɔɜɑɕ-350 ɔɗɔ ɚɘəɔɛɌɖ-350) Ɏ ɐɚɓɑ 100-150 

ɘɗ (1,5 ɘɗ əɌ ɖɏ ɎɑɝɌ) ɎɎɚɐɔɗɝɫ ɎəɟɞɜɔɎɑəəɚ ɝɚ 

ɝɖɚɜɚɝɞɨɪ 5 ɘɗ/ɝ ɌɎɞɚɘɌɞɔɣɑɝɖɔɘ ɤɛɜɔɢɑɘ. 

ȬɜɞɑɜɔɌɗɨəɌɫ ɠɌɓɌ ɔɝɝɗɑɐɚɎɌəɔɫ əɌɣɔəɌɗɌɝɨ 

ɌɎɞɚɘɌɞɔɣɑɝɖɔ ɛɜɔ ɐɚɝɞɔɒɑəɔɔ ɛɔɖɚɎɚɏɚ ɓəɌ-

ɣɑəɔɫ ɜɑəɞɏɑəɚɎɝɖɚɕ ɛɗɚɞəɚɝɞɔ Ɏ ɛɜɚɝɎɑɞɑ əɔɝ-

ɡɚɐɫɥɑɕ Ɍɚɜɞɧ, ɝɚɚɞɎɑɞɝɞɎɟɪɥɑɏɚ 120 ɑɐɔəɔ-

ɢɌɘ ɁɌɟəɝɠɔɗɐɌ (HU), ɚɞɝɜɚɣɑəəɌɫ ɠɌɓɌ ɛɜɚɎɚ-

ɐɔɗɌɝɨ ɣɑɜɑɓ 7 ɘɔəɟɞ (ɍɑɓ ɛɚɎɞɚɜəɚɏɚ ɎɎɑɐɑəɔɫ 

ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ). 

 ȴɓɚɍɜɌɒɑəɔɫ ɞɚɗɥɔəɚɕ 0,2 ɝɘ ɍɧɗɔ ɜɑ-

ɖɚəɝɞɜɟɔɜɚɎɌəɧ ɔɓ çɝɧɜɧɡè ɐɌəəɧɡ Ɏ ɝɔɝɞɚɗɔ-

ɣɑɝɖɟɪ ɔ ɐɔɌɝɞɚɗɔɣɑɝɖɟɪ ɠɌɓɧ ɝɑɜɐɑɣəɚɏɚ 

ɢɔɖɗɌ. ȼɑɖɚəɝɞɜɟɖɢɔɔ ɛɚɛɑɜɑɣəɧɡ ɝɜɑɓɚɎ ɍɧɗɔ 

Ɏɧɛɚɗəɑəɧ ɛɚ ɖɚɜɚɞɖɚɕ ɔ ɐɗɔəəɚɕ ɚɝɫɘ ɝ ɛɚɗɟ-

ɣɑəɔɑɘ ɝɞɌəɐɌɜɞəɧɡ ɐɎɟɡ- ɔ ɣɑɞɧɜɑɡɖɌɘɑɜəɧɡ 

ɔɓɚɍɜɌɒɑəɔɕ ɝɑɜɐɢɌ. Ȱɗɫ ɚɢɑəɖɔ ɘɔɚɖɌɜɐɌ ȷȲ 

ɔɝɛɚɗɨɓɚɎɌɗɌɝɨ ɝɞɌəɐɌɜɞəɌɫ 17-ɝɑɏɘɑəɞəɌɫ ɘɚ-

ɐɑɗɨ ȷȲ [20].  

Ȯ ɌɜɞɑɜɔɌɗɨəɟɪ ɠɌɓɟ ɚɢɑəɔɎɌɗɔɝɨ ɐɑɠɑɖ-

ɞɧ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ ɘɔɚɖɌɜɐɌ, ɖɚəɑɣəɧɕ 

ɐɔɌɝɞɚɗɔɣɑɝɖɔɕ ɚɍɦɑɘ ɗɑɎɚɏɚ ɒɑɗɟɐɚɣɖɌ (ȶȰȺ 

ȷȲ), ɖɚəɑɣəɧɕ ɝɔɝɞɚɗɔɣɑɝɖɔɕ ɚɍɦɑɘ ȷȲ (ȶȽȺ 

ȷȲ), ɠɜɌɖɢɔɫ ɎɧɍɜɚɝɌ ȷȲ (ɀȮ ȷȲ). 

Ȱɑɠɑɖɞ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ ɘɔɚɖɌɜɐɌ ɚɢɑ-

əɔɎɌɗɝɫ ɎɔɓɟɌɗɨəɚ ɛɚ əɌɗɔɣɔɪ ɟɣɌɝɞɖɚɎ ɛɚəɔ-

ɒɑəəɚɕ ɜɑəɞɏɑəɚɎɝɖɚɕ ɛɗɚɞəɚɝɞɔ ɘɔɚɖɌɜɐɌ ɝ 

ɛɚɝɗɑɐɟɪɥɔɘ ɚɛɜɑɐɑɗɑəɔɑɘ ɖɚɗɔɣɑɝɞɎɌ ɛɚɜɌ-

ɒɑəəɧɡ ɝɑɏɘɑəɞɚɎ ȷȲ ɔ ɚɍɦɑɘɌ ɛɚɜɌɒɑəɔɫ. 

Ȱɗɫ ɚɛɜɑɐɑɗɑəɔɫ ɚɍɦɑɘɌ ɛɚɜɌɒɑəɔɫ əɌ ɖɌɒɐɚɘ 

ɝɜɑɓɑ ȷȲ, ɜɑɖɚəɝɞɜɟɔɜɚɎɌəəɚɘ ɛɚ ɖɚɜɚɞɖɚɕ 

ɚɝɔ, ɓɚəɌ ɐɑɠɑɖɞɌ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ ɚɍɎɚɐɔ-

ɗɌɝɨ ɖɟɜɝɚɜɚɘ ɝ ɛɚɝɗɑɐɟɪɥɔɘ ɌɎɞɚɘɌɞɔɣɑɝɖɔɘ 

Ɏɧɣɔɝɗɑəɔɑɘ ɛɗɚɥɌɐɔ ɐɑɠɑɖɞɌ. Ⱥɍɦɑɘ ɐɑɠɑɖɞɌ 

Ɏ ɝɘ3 ɜɌɝɝɣɔɞɧɎɌɗɝɫ ɖɌɖ ɝɟɘɘɌ ɛɗɚɥɌɐɑɕ ɐɑ-

ɠɑɖɞɌ əɌ ɖɌɒɐɚɘ ɝɜɑɓɑ, ɟɘəɚɒɑəəɌɫ əɌ ɞɚɗɥɔ-

əɟ ɝɜɑɓɌ ɛɚ ɠɚɜɘɟɗɑ (S1+S2+Sn) Į 0,2, ɏɐɑ n ð 

ɖɚɗɔɣɑɝɞɎɚ ɝɜɑɓɚɎ, S ð ɛɗɚɥɌɐɨ ɐɑɠɑɖɞɌ Ɏ ɝɘ2, 

Ɍ 0,2  ╖  ɞɚɗɥɔəɌ ɝɜɑɓɌ Ɏ ɝɘ.  

Ȱɗɫ ɜɌɝɣɑɞɌ ɠɟəɖɢɔɚəɌɗɨəɧɡ ɛɌɜɌɘɑɞɜɚɎ 

ȷȲ ɛɜɚɎɚɐɔɗɌɝɨ ɜɑɖɚəɝɞɜɟɖɢɔɫ ɛɚɛɑɜɑɣəɧɡ 

ɞɚɘɚɏɜɌɠɔɣɑɝɖɔɡ ɝɜɑɓɚɎ ɝɑɜɐɢɌ. Ȯ ɜɑɓɟɗɨɞɌɞɑ 

ɛɚɗɟɣɌɗɔ 10 ɝɑɜɔɕ ɔɓɚɍɜɌɒɑəɔɕ Ɏ ɛɚɝɗɑɐɚɎɌ-

ɞɑɗɨəɧɑ ɔəɞɑɜɎɌɗɧ ɝɑɜɐɑɣəɚɏɚ ɢɔɖɗɌ, ɝɚɚɞɎɑɞ-

ɝɞɎɟɪɥɔɑ ɖɌɒɐɧɘ 10% ɔəɞɑɜɎɌɗɌ R-R əɌ ɉȶȯ. 

ȶɌɒɐɌɫ ɝɑɜɔɫ ɝɚɝɞɚɫɗɌ ɔɓ 60 ɝɜɑɓɚɎ ɞɚɗɥɔəɚɕ 

0,2 ɝɘ. ȺɍɎɚɐɖɌ ɔɓɚɍɜɌɒɑəɔɕ Ɏəɟɞɜɑəəɑɏɚ ɖɚə-

ɞɟɜɌ ȷȲ ɔ ɜɌɝɣɑɞ ȶȰȺ ȷȲ, ȶȽȺ ȷȲ ɔ ɀȮ ȷȲ 

ɚɝɟɥɑɝɞɎɗɫɗɔɝɨ ɌɎɞɚɘɌɞɔɣɑɝɖɔ əɌ ɜɌɍɚɣɑɕ 

ɝɞɌəɢɔɔ ɞɚɘɚɏɜɌɠɌ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɛɜɚ-

ɏɜɌɘɘəɚɏɚ ɚɍɑɝɛɑɣɑəɔɫ.  

Ȯ ɚɞɝɜɚɣɑəəɟɪ ɠɌɓɟ (ɣɑɜɑɓ 7 ɘɔəɟɞ ɛɚɝɗɑ 

ɎɎɑɐɑəɔɫ ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ) ɚɛɜɑɐɑɗɫ-

ɗɚɝɨ ɞɜɔ ɞɔɛɌ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ ɘɔɚɖɌɜɐɌ Ɏ 

ɔəɠɌɜɖɞəɚɕ ɓɚəɑ, ɝɚɚɞɎɑɞɝɞɎɟɪɥɑɕ ɓɚəɑ ɐɑ-

ɠɑɖɞɌ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ Ɏ ɌɜɞɑɜɔɌɗɨəɟɪ ɠɌɓɟ: 

1 ɞɔɛ  ╖  ɚɞɝɟɞɝɞɎɔɑ Ⱥȯȶ ɘɔɚɖɌɜɐɌ (ɜɔɝ.1 

Ɍ); 

2 ɞɔɛ  ╖  Ⱥȯȶ ɝ ɓɚəɚɕ ȼȰȶ (ɜɔɝ.1 ɍ); 

3 ɞɔɛ  ╖  ɞɜɌəɝɘɟɜɌɗɨəɚɑ Ⱥȯȶ, ɓɌəɔɘɌɪɥɑɑ 

ɍɚɗɑɑ 50% ɞɚɗɥɔəɧ ɘɔɚɖɌɜɐɌ (ɜɔɝ.1 Ɏ).   

Ⱦɔɛ ɚɞɝɜɚɣɑəəɚɏɚ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ ɚɢɑ-

əɔɎɌɗɝɫ ɎɔɓɟɌɗɨəɚ ɝ ɛɚɝɗɑɐɟɪɥɔɘ ɚɛɜɑɐɑɗɑəɔ-

ɑɘ ɖɚɗɔɣɑɝɞɎɌ ɝɑɏɘɑəɞɚɎ ȷȲ ɝ ɛɜɔɓəɌɖɌɘɔ əɑ-

ɒɔɓəɑɝɛɚɝɚɍəɚɏɚ ɘɔɚɖɌɜɐɌ (ɞɔɛɧ 2 ɔ 3).  

 Ƀɑɜɑɓ 12 ɘɑɝɫɢɑɎ ɛɚɝɗɑ Ⱥȴȸ ɜɑɏɔɝɞɜɔ-

ɜɚɎɌɗɔ ɝɗɑɐɟɪɥɔɑ əɑɍɗɌɏɚɛɜɔɫɞəɧɑ ɝɚɍɧɞɔɫ: 

Ɏɝɑ ɝɘɑɜɞɑɗɨəɧɑ ɔɝɡɚɐɧ, ɛɚɎɞɚɜəɧɑ ȴȸ, ɏɚɝɛɔ-

ɞɌɗɔɓɌɢɔɔ, ɝɎɫɓɌəəɧɑ ɝ ɛɜɚɏɜɑɝɝɔɜɚɎɌəɔɑɘ 

ɝɑɜɐɑɣəɚɕ əɑɐɚɝɞɌɞɚɣəɚɝɞɔ. Ȼɜɔ ɛɜɚɎɑɐɑəɔɔ 

ȶȾ ɣɑɜɑɓ 12 ɘɑɝɫɢɑɎ ɚɢɑəɔɎɌɗɔɝɨ ɘɚɜɠɚɗɚɏɔɣɑ-

ɝɖɔɑ ɔ ɠɟəɖɢɔɚəɌɗɨəɧɑ ɛɚɖɌɓɌɞɑɗɔ ð ɏɑɚɘɑɞɜɔɫ 

ȷȲ, əɌɗɔɣɔɑ ɓɚə ɔɝɞɚəɣɑəɔɫ ɘɔɚɖɌɜɐɌ, ȶȰȺ, 

ȶȽȺ  ɔ  ɀȮ. ȼɌɓɎɔɞɔɑ ɛɚɝɞɔəɠɌɜɖɞəɚɏɚ ɜɑɘɚɐɑ- 
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ɗɔɜɚɎɌəɔɫ ȷȲ ɚɢɑəɔɎɌɗɔ ɛɚ ɎɔɓɟɌɗɨəɧɘ ɖɜɔ-

ɞɑɜɔɫɘ ɔɓɘɑəɑəɔɫ ɠɚɜɘɧ ȷȲ (ɝɠɑɜɔɣəɚɝɞɨ ɛɚ-

ɗɚɝɞɔ ȷȲ, ɔɝɞɚəɣɑəɔɑ ɔ ɎɧɍɟɡɌəɔɑ ɝɞɑəɚɖ ȷȲ ɝ 

ɠɚɜɘɔɜɚɎɌəɔɑɘ ɌəɑɎɜɔɓɘɧ Ɏ ɚɍɗɌɝɞɔ ɔəɠɌɜɖ-

ɞɌ ɘɔɚɖɌɜɐɌ) ɔ ɛɚ ɛɜɔɜɚɝɞɟ  ȶȰȺ ȷȲ əɌ 20% ɔ 

ɍɚɗɑɑ ɚɞ ɔɝɡɚɐəɚɕ Ɏɑɗɔɣɔəɧ [21, 22].  

ȽɞɌɞɔɝɞɔɖɌ.  

ȽɞɌɞɔɝɞɔɣɑɝɖɌɫ ɚɍɜɌɍɚɞɖɌ ɜɑɓɟɗɨɞɌɞɚɎ 

ɛɜɚɎɚɐɔɗɌɝɨ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɛɌɖɑɞɚɎ ɝɞɌɞɔ-

ɝɞɔɣɑɝɖɔɡ ɛɜɚɏɜɌɘɘ SPSS 14.0 ɔ STATISTICA 

6.0. Ȱɗɫ ɚɢɑəɖɔ ɛɚɖɌɓɌɞɑɗɑɕ ɛɜɔɎɑɐɑəɧ ɔɡ 

ɝɜɑɐəɔɑ ɓəɌɣɑəɔɫ (M) ɔ ɝɞɌəɐɌɜɞəɧɑ ɚɞɖɗɚəɑ-

əɔɫ (SD) ɔɗɔ ɘɑɐɔɌəɧ (ȸɑɐ) ɔ  ɖɎɌɜɞɔɗɔ (ȶɎ) Ɏ 

ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɞɔɛɌ ɜɌɝɛɜɑɐɑɗɑəɔɫ ɔɝɝɗɑɐɟɑ-

ɘɚɕ Ɏɑɗɔɣɔəɧ. Ȱɗɫ ɌəɌɗɔɓɌ ɞɌɍɗɔɢ ɝɚɛɜɫɒɑə-

əɚɝɞɔ mĮn, ɏɐɑ n Ó3, mÓ2, ɛɜɔɘɑəɫɗɝɫ ɖɜɔɞɑɜɔɕ 

ɡɔ-ɖɎɌɐɜɌɞ, ɐɗɫ ɝɜɌɎəɑəɔɫ ɝɜɑɐəɔɡ ɛɚɖɌɓɌɞɑɗɑɕ 

Ɏ ɞɜɑɡ ɏɜɟɛɛɌɡ ð ɐɔɝɛɑɜɝɔɚəəɧɕ ɌəɌɗɔɓ 

(ANOVA) ɔɗɔ ɑɏɚ əɑɛɌɜɌɘɑɞɜɔɣɑɝɖɔɕ ɌəɌɗɚɏ ð 

ɖɜɔɞɑɜɔɕ ȶɜɟɝɖɌɗɌ-ȿɚɗɗɔɝɌ. ȼɌɓɗɔɣɔɫ ɝɣɔɞɌɗɔ 

ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɧɘɔ ɛɜɔ ɜ<0,05. 

ȼɑɓɟɗɨɞɌɞɧ. 

Ȼɜɔ ɛɜɚɎɑɐɑəɔɔ ȶȾ ɝ ɎəɟɞɜɔɎɑəəɧɘ ɖɚə-

ɞɜɌɝɞɔɜɚɎɌəɔɑɘ ɟ 8 ɛɌɢɔɑəɞɚɎ (6,4%) ɚɛɜɑɐɑɗɫ-

ɗɚɝɨ əɔɓɖɚɑ ɖɌɣɑɝɞɎɚ ɔɓɚɍɜɌɒɑəɔɕ ɔɓ-ɓɌ Ɍɜɞɑ-

ɠɌɖɞɚɎ ɚɞ ɝɑɜɐɑɣəɧɡ ɝɚɖɜɌɥɑəɔɕ (ɃȽȽ ɛɜɑɎɧ-

ɤɌɗɌ 85 ɟɐɌɜɚɎ Ɏ ɘɔəɟɞɟ). Ȼɚɩɞɚɘɟ Ɏ ɚɖɚəɣɌ-

ɞɑɗɨəɧɕ ɌəɌɗɔɓ Ɏɚɤɗɔ 117 ɛɌɢɔɑəɞɚɎ ɝ Ⱥȴȸ, 

ɖɚɞɚɜɧɑ ɍɧɗɔ ɜɌɓɐɑɗɑəɧ əɌ ɞɜɔ ɏɜɟɛɛɧ Ɏ ɓɌɎɔ-

ɝɔɘɚɝɞɔ ɚɞ ɞɔɛɌ ɚɞɝɜɚɣɑəəɚɏɚ ɖɚəɞɜɌɝɞɔɜɚɎɌ-

əɔɫ ɘɔɚɖɌɜɐɌ: 63 ɍɚɗɨəɧɡ ɍɑɓ Ⱥȯȶ (1 ɞɔɛ), 28 

ɍɚɗɨəɧɡ ɝ Ⱥȯȶ ɔ ɓɚəɚɕ ȼȰȶ (2 ɞɔɛ), 26 ɍɚɗɨəɧɡ 

ɝ ɞɜɌəɝɘɟɜɌɗɨəɧɘ Ⱥȯȶ (3 ɞɔɛ). ȶɗɔəɔɣɑɝɖɌɫ 

ɡɌɜɌɖɞɑɜɔɝɞɔɖɌ ɛɌɢɔɑəɞɚɎ ɛɜɑɐɝɞɌɎɗɑəɌ Ɏ ɞɌɍ-

ɗɔɢɑ ʈ1. Ƚɜɑɐɔ ɛɌɢɔɑəɞɚɎ ɝ ɛɜɔɓəɌɖɌɘɔ ɒɔɓ-

əɑɝɛɚɝɚɍəɚɏɚ ɘɔɚɖɌɜɐɌ (1 ɞɔɛ) ɍɧɗɚ ɍɚɗɨɤɑ 

ɒɑəɥɔə ɔ ɣɌɥɑ ɜɑɏɔɝɞɜɔɜɚɎɌɗɝɫ Ⱥȴȸ əɔɒəɑɕ 

ɗɚɖɌɗɔɓɌɢɔɔ, ɣɑɘ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɛɜɔɓəɌɖɌɘɔ 

əɑɒɔɓəɑɝɛɚɝɚɍəɚɏɚ ɘɔɚɖɌɜɐɌ (2 ɔ 3 ɞɔɛɧ). 

ȿ Ɏɝɑɡ ɍɚɗɨəɧɡ (n=117) əɌ ɞɚɘɚɏɜɌɘɘɌɡ, 

ɛɚɗɟɣɑəəɧɡ Ɏ ɌɜɞɑɜɔɌɗɨəɟɪ ɠɌɓɟ, ɚɛɜɑɐɑɗɫɗɝɫ 

ɐɑɠɑɖɞ ɛɑɜɠɟɓɔɔ ɘɔɚɖɌɜɐɌ, ɖɚɞɚɜɧɕ ɝɚɚɞɎɑɞ-

ɝɞɎɚɎɌɗ ɗɚɖɌɗɔɓɌɢɔɔ Ⱥȴȸ ɛɚ ɐɌəəɧɘ ɝɞɌə-

ɐɌɜɞəɧɡ ɘɑɞɚɐɚɎ ɚɍɝɗɑɐɚɎɌəɔɫ (ɉȶȯ, ɉɡɚȶȯ).  

ȿ 63 ɍɚɗɨəɧɡ əɌ ɚɞɝɜɚɣɑəəɧɡ ɔɓɚɍɜɌɒɑ-

əɔɫɡ ɚɛɜɑɐɑɗɫɗɝɫ ɝɟɍɩəɐɚɖɌɜɐɔɌɗɨəɧɕ ȼȰȶ ɍɑɓ  

 

ȼɔɝ. 1 Ɍ (Fig. 1 Ɍ) 

 

ȼɔɝ. 1 ɍ (Fig. 1 Ɏ) 

 

ȼɔɝ. 1 Ɏ (Fig. 1 c ) 

ȼɔɝ. 1. ȶȾ ɝɑɜɐɢɌ ɝ ɎəɟɞɜɔɎɑəəɧɘ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ, ɚɞɝɜɚɣɑəəɌɫ ɠɌɓɌ. Ȼɚɛɑɜɑɣəɧɑ ɞɚɘɚ-

ɏɜɌɠɔɣɑɝɖɔɑ ɝɜɑɓɧ ɝɑɜɐɢɌ. 

Ɍ ð ɛɑɜɎɧɕ ɞɔɛ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ: Ɏ ɓɚəɑ ɔəɠɌɜɖɞɌ Ɏɔɐɑə ɝɟɍɩəɐɚɖɌɜɐɔɌɗɨəɧɕ ɜɑɓɔɐɟɌɗɨəɧɕ ɐɑɠɑɖɞ ɖɚə-

ɞɜɌɝɞɔɜɚɎɌəɔɫ ɛɑɜɑɐəɑɕ ɝɞɑəɖɔ ȷȲ (ɝɞɜɑɗɖɌ). 

ɍ ð Ɏɞɚɜɚɕ ɞɔɛ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ: Ɏ ɓɚəɑ ɔəɠɌɜɖɞɌ ɚɛɜɑɐɑɗɫɑɞɝɫ ɚɞɝɜɚɣɑəəɚɑ ɏɔɛɑɜɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑ 

(ɛɟəɖɞɔɜəɧɑ ɝɞɜɑɗɖɔ) ɝ ɓɚəɚɕ ɜɑɓɔɐɟɌɗɨəɚɏɚ ɐɑɠɑɖɞɌ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ (ɝɞɜɑɗɖɌ) ɍɚɖɚɎɚɕ ɝɞɑəɖɔ ȷȲ. 

 Ɏ ð ɞɜɑɞɔɕ ɞɔɛ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ: Ɏ ɓɚəɑ ɔəɠɌɜɖɞɌ ɚɛɜɑɐɑɗɫɑɞɝɫ ɞɜɌəɝɘɟɜɌɗɨəɚɑ ɚɞɝɜɚɣɑəəɚɑ ɏɔɛɑɜɖɚəɞɜɌ-

ɝɞɔɜɚɎɌəɔɑ ɍɚɖɚɎɚɕ ɝɞɑəɖɔ ȷȲ (ɝɞɜɑɗɖɌ). 

ȷȲ ð ɗɑɎɧɕ ɒɑɗɟɐɚɣɑɖ, ȻȲ ð ɛɜɌɎɧɕ ɒɑɗɟɐɚɣɑɖ. 

Fig. 1.   Co ntrast -enhanced cardiac CT, delayed phase. Axial reconstructions.  

a - the first type of contrast: in the infarction zone detected a subendocardial residual contrast defect of the LV 

anterior wall (arrow);  

b - the second type of contrast: in the infarction zone detected delayed hyperenhancement (dashed arrows) with a 

zone of residual contrast defect of the LV lateral wall (arrow);  

c - the third type of contrast: in the infarction zone detected a transmural delayed hyperenhancement of the LV 

lateral wall (arr ow). 

LV - left ventricle, RV - right ventricle.  
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Ⱥȯȶ (1 ɞɔɛ), ɟ 28 ɍɚɗɨəɧɡ ð Ⱥȶȯ ɝ ɓɚəɚɕ ȼȰȶ (2 

ɞɔɛ), ɟ 26 ɍɚɗɨəɧɡ ðɞɜɌəɝɘɟɜɌɗɨəɚɑ Ⱥȯȶ (3 ɞɔɛ). 

Ⱥɍɦɑɘ ɎɎɑɐɑəəɚɏɚ ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ ɟ 

ɍɚɗɨəɧɡ əɑ ɔɘɑɗ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɧɡ ɜɌɓ-

ɗɔɣɔɕ ɘɑɒɐɟ 1, 2 ɔ 3 ɏɜɟɛɛɌɘɔ: 120Ñ5 ɘɗ, 

110Ñ8 ɘɗ ɔ 103Ñ6 ɘɗ ɝɚɚɞɎɑɞɝɞɎɑəəɚ, p=0,12. 

ȼɑəɞɏɑəɚɎɝɖɌɫ ɛɗɚɞəɚɝɞɨ ɓɐɚɜɚɎɚɏɚ ɘɔɚɖɌɜɐɌ 

ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɚ ɚɞɗɔɣɌɗɌɝɨ ɚɞ ɛɗɚɞəɚɝɞɔ 

ɘɔɚɖɌɜɐɌ Ɏ ɚɍɗɌɝɞɔ ɔəɠɌɜɖɞɌ: ɛɗɚɞəɚɝɞɨ ɓɐɚ-

ɜɚɎɚɏɚ ɘɔɚɖɌɜɐɌ ɝɚɝɞɌɎɔɗɌ 64,5 Ñ4,7 HU, ɛɗɚɞ-

əɚɝɞɨ ɘɔɚɖɌɜɐɌ Ɏ ɓɚəɑ ȼȰȶ  ╖   30,5 Ñ7,8HU,  

ɛɗɚɞəɚɝɞɨ ɘɔɚɖɌɜɐɌ Ɏ ɓɚəɑ Ⱥȯȶ  ╖  89,6 Ñ10,1 HU 

(p<0,0001).  

ȬəɌɗɔɓ ɐɌəəɧɡ ȶȾ ɛɚɖɌɓɌɗ, ɣɞɚ ɟ ɍɚɗɨəɧɡ 

ɝ ɛɜɔɓəɌɖɌɘɔ ɒɔɓəɑɝɛɚɝɚɍəɚɏɚ ɘɔɚɖɌɜɐɌ (1 

ɞɔɛ) ɖɚɗɔɣɑɝɞɎɚ ɝɑɏɘɑəɞɚɎ ɝ ɐɑɠɑɖɞɚɘ ɛɑɜɠɟ-

ɓɔɔ ɔ ɚɍɦɑɘ ɐɑɠɑɖɞɌ ɛɑɜɠɟɓɔɔ ɍɧɗɔ ɓəɌɣɔɞɑɗɨ-

əɚ ɘɑəɨɤɑ, ɣɑɘ ɟ ɍɚɗɨəɧɡ ɝ ɛɜɔɓəɌɖɌɘɔ əɑ-

ɒɔɓəɑɝɛɚɝɚɍəɚɏɚ ɘɔɚɖɌɜɐɌ (2 ɔ 3 ɞɔɛɧ). ȶȰȺ 

ȷȲ ɔ ȶȽȺ ȷȲ ɍɧɗɔ ɘɑəɨɤɑ, Ɍ ɀȮ ȷȲ ɓəɌɣɔ-

ɞɑɗɨəɚ Ɏɧɤɑ ɟ ɍɚɗɨəɧɡ ɝ 1 ɞɔɛɚɘ, ɣɑɘ ɟ ɍɚɗɨ-

əɧɡ ɝɚ 2 ɔ 3 ɞɔɛɌɘɔ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ (ɞɌɍɗ. 

ʈ2). 

ȳɌ ɛɑɜɔɚɐ əɌɍɗɪɐɑəɔɫ ɝɘɑɜɞɨ ɍɧɗɌ ɓɌ-

ɠɔɖɝɔɜɚɎɌəɌ ɟ 3 ɔɓ 117 ɍɚɗɨəɧɡ (2,6%): ɟ 2 

ɍɚɗɨəɧɡ ɝɚ 2 ɔ 3 ɞɔɛɚɘ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ 

ɝɘɑɜɞɨ ɍɧɗɌ ɎəɑɓɌɛəɚɕ; ɟ 1 ɍɚɗɨəɚɏɚ ɝɚ 2 ɞɔɛɚɘ 

ɛɜɔɣɔəɚɕ ɝɘɑɜɞɔ ɍɧɗ ɛɚɎɞɚɜəɧɕ ȴȸ, ɜɌɓɎɔɎ-

ɤɔɕɝɫ ɣɑɜɑɓ 4 ɘɑɝɫɢɌ ɛɚɝɗɑ ɛɑɜɎɚɏɚ. ȿ ɍɚɗɨəɧɡ 

ɝ 1 ɞɔɛɚɘ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ əɑ ɍɧɗɚ əɔ ɚɐəɚɏɚ 

ɝɘɑɜɞɑɗɨəɚɏɚ ɔɝɡɚɐɌ. ȻɚɎɞɚɜəɧɕ əɑɠɌɞɌɗɨəɧɕ 

ȴȸ ɜɌɓɎɔɗɝɫ ɟ 1 ɍɚɗɨəɚɏɚ ɝ 1 ɞɔɛɚɘ ɔ ɟ 1 ɍɚɗɨ-

əɚɏɚ ɝ 3 ɞɔɛɚɘ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ. ȯɚɝɛɔɞɌɗɔ-

ɓɌɢɔɫ Ɏ ɝɎɫɓɔ ɝ ɚɍɚɝɞɜɑəɔɑɘ ɝɑɜɐɑɣəɚɕ əɑɐɚ-

ɝɞɌɞɚɣəɚɝɞɔ ɛɚɞɜɑɍɚɎɌɗɌɝɨ 1 ɍɚɗɨəɚɘɟ ɝɚ 2 ɞɔ-

ɛɚɘ ɔ 2 ɍɚɗɨəɧɘ ɝ 3 ɞɔɛɚɘ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ.  

  Ƀɑɜɑɓ 12 ɘɑɝɫɢɑɎ 114 ɍɚɗɨəɧɘ ɍɧɗɌ 

ɛɜɚɎɑɐɑəɌ ɛɚɎɞɚɜəɌɫ ȶȾ ɝɑɜɐɢɌ ɐɗɫ ɚɢɑəɖɔ 

ɘɚɜɠɚɠɟəɖɢɔɚəɌɗɨəɧɡ ɔɓɘɑəɑəɔɕ ȷȲ: 63 

ɍɚɗɨəɧɘ ɝ 1 ɞɔɛɚɘ, 26 ɍɚɗɨəɧɘ ɝɚ 2 ɞɔɛɚɘ ɔ 25 

ɍɚɗɨəɧɘ ɝ 3 ɞɔɛɚɘ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ. 

ȻɜɔɓəɌɖɔ ɜɑɘɚɐɑɗɔɜɚɎɌəɔɫ ȷȲ ɛɜɔ ɛɚ-

Ɏɞɚɜəɚɘ ȶȾ-ɔɝɝɗɑɐɚɎɌəɔɔ ɚɛɜɑɐɑɗɫɗɔɝɨ ɟ 22 ɔɓ 

51 ɍɚɗɨəɚɏɚ (43,1%) ɝɚ 2 ɔ 3 ɞɔɛɌɘɔ ɖɚəɞɜɌɝɞɔ-

ɜɚɎɌəɔɫ (ɞɌɍɗ. ʈ3). Ƚɜɑɐəɑɑ ɖɚɗɔɣɑɝɞɎɚ ɝɑɏɘɑə-

ɞɚɎ ɝ ɛɜɔɓəɌɖɌɘɔ əɑɒɔɓəɑɝɛɚɝɚɍəɚɏɚ ɘɔɚɖɌɜɐɌ 

ɟ ɩɞɔɡ ɍɚɗɨəɧɡ ɛɜɔ ɛɑɜɎɔɣəɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ 

ɝɚɝɞɌɎɔɗɚ 4,0 [4,5-6,0]. ȿ ɍɚɗɨəɧɡ ɝ 1 ɞɔɛɚɘ 

ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ əɑ ɍɧɗɚ əɔ ɚɐəɚɏɚ ɝɗɟɣɌɫ 

ɜɑɘɚɐɑɗɔɜɚɎɌəɔɫ ȷȲ. 

Ȼɜɔ ɛɚɎɞɚɜəɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɣɑɜɑɓ 12 ɘɑ-

ɝɫɢɑɎ ɟ ɍɚɗɨəɧɡ ɝ 1 ɞɔɛɚɘ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ 

ɚɞɘɑɣɌɗɚɝɨ ɝəɔɒɑəɔɑ ȶȰȺ ȷȲ ɛɚ ɝɜɌɎəɑəɔɪ ɝ 

ɔɝɡɚɐəɧɘɔ ɐɌəəɧɘɔ: 125,7 Ñ 21,4 ɘɗ ɔ 128,7 Ñ 

20,2 ɘɗ, p=0,02; ɝɚ 2 ɞɔɛɚɘ ð ɟɎɑɗɔɣɑəɔɑ ȶȰȺ 

ȷȲ: 170,3 Ñ 37,1 ɘɗ ɔ 151,3 Ñ 28,9 ɘɗ, p=0,001; 

ɝ 3 ɞɔɛɚɘ ð ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɚɏɚ ɛɜɔɜɚɝɞɌ 

ȶȰȺ ȷȲ əɑ əɌɍɗɪɐɌɗɚɝɨ: 163,1 Ñ 62,8 ɘɗ ɔ 

152,5 Ñ 40,1 ɘɗ, p=0,1 (ɜɔɝ. 2 Ɍ). Ȯ ɏɜɟɛɛɑ ɝ 1 

ɞɔɛɚɘ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ ɜɑɏɔɝɞɜɔɜɚɎɌɗɚɝɨ 

ɝəɔɒɑəɔɑ ȶȽȺ ȷȲ ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɔɝɡɚɐəɧɘɔ 

ɐɌəəɧɘɔ: 46,9 Ñ 12,8 ɘɗ ɔ 55,6 Ñ 12,9 ɘɗ, 

p=<0,001; ɝɚ 2 ɔ 3 ɞɔɛɌɘɔ ð ɟɎɑɗɔɣɑəɔɑ ȶȽȺ 

ȷȲ: 97,0 Ñ 32,1 ɘɗ ɔ 83,6 Ñ  26,9 ɘɗ, p=0,001; 

100,2 Ñ 61,1 ɘɗ ɔ 87,2 Ñ 31,5 ɘɗ, p=0,025 ɝɚɚɞ-

ɎɑɞɝɞɎɑəəɚ (ɜɔɝ. 2 ɍ). Ȯ ɏɜɟɛɛɑ ɝ 1 ɞɔɛɚɘ ɖɚə-

ɞɜɌɝɞɔɜɚɎɌəɔɫ əɌɍɗɪɐɌɗɚɝɨ ɓəɌɣɔɞɑɗɨəɚɑ ɟɎɑ-

ɗɔɣɑəɔɑ ɀȮ ȷȲ: 63,4 Ñ 7,6% ɔ 56,3 Ñ 6,6%, 

p<0,001. Ȯ ɏɜɟɛɛɌɡ ɝɚ 2 ɔ 3 ɞɔɛɌɘɔ ɐɚɝɞɚɎɑɜ-

əɚɕ ɐɔəɌɘɔɖɔ ɀȮ ȷȲ əɑ ɍɧɗɚ: 45,0 Ñ10,1% ɔ 

45,2 Ñ 9,1%, p=0,9; 41,4 Ñ 12,1% ɔ 44,7 Ñ 7,8%, 

p=0,07 ɝɚɚɞɎɑɞɝɞɎɑəəɚ (ɜɔɝ. 2 Ɏ). 

Ȱɗɫ əɌɏɗɫɐəɚɕ ɔɗɗɪɝɞɜɌɢɔɔ ɛɜɚɏəɚɝɞɔɣɑ-

ɝɖɚɏɚ ɓəɌɣɑəɔɫ ɖɜɔɞɑɜɔɑɎ ɒɔɓəɑɝɛɚɝɚɍəɚɝɞɔ 

ɘɔɚɖɌɜɐɌ əɌ ɜɔɝɟəɖɑ 3 (Ɍ, ɍ) ɛɜɑɐɝɞɌɎɗɑəɧ ȶȾ-

ɔɓɚɍɜɌɒɑəɔɫ ɝɑɜɐɢɌ ɍɚɗɨəɚɏɚ ɝ Ⱥȴȸ əɔɒəɑɕ 

ɗɚɖɌɗɔɓɌɢɔɔ. ȹɌ ɞɚɘɚɏɜɌɘɘɌɡ, Ɏɧɛɚɗəɑəəɧɡ əɌ 

3 ɝɟɞɖɔ Ⱥȴȸ (ɜɔɝ. 3 Ɍ), ɚɛɜɑɐɑɗɫɑɞɝɫ 2 ɞɔɛ ɚɞ-

ɝɜɚɣɑəəɚɏɚ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ ɘɔɚɖɌɜɐɌ: Ⱥȯȶ ɝ 

ɓɚəɚɕ ȼȰȶ əɔɒəɑɕ ɝɞɑəɖɔ ȷȲ. Ȯ ɞɑɣɑəɔɑ ɏɚɐɌ 

ɍɚɗɨəɚɕ ɣɟɎɝɞɎɚɎɌɗ ɝɑɍɫ ɟɐɚɎɗɑɞɎɚɜɔɞɑɗɨəɚ, ɓɌ 

ɎɜɌɣɑɍəɚɕ ɛɚɘɚɥɨɪ əɑ ɚɍɜɌɥɌɗɝɫ. Ƀɑɜɑɓ 12 

ɘɑɝɫɢɑɎ ɛɜɔ ɛɚɎɞɚɜəɚɕ ȶȾ ɐɔɌɏəɚɝɞɔɜɚɎɌəɌ 

ɏɔɏɌəɞɝɖɌɫ ɌəɑɎɜɔɓɘɌ əɔɒəɑɕ ɝɞɑəɖɔ ȷȲ (ɜɔɝ. 

3 ɍ), ɍɚɗɨəɚɘɟ ɍɧɗɌ ɎɧɛɚɗəɑəɌ ɟɝɛɑɤəɌɫ Ɍəɑ-

Ɏɜɔɓɘɩɖɞɚɘɔɫ.   

Ⱥɍɝɟɒɐɑəɔɑ. 

ɉɖɝɛɑɜɔɘɑəɞɌɗɨəɧɑ ɔɝɝɗɑɐɚɎɌəɔɫ əɌ ɒɔ-

Ɏɚɞəɧɡ ɝ ɔəɐɟɢɔɜɚɎɌəəɚɕ ɚɝɞɜɚɕ ɚɖɖɗɪɓɔɑɕ 

ɖɚɜɚəɌɜəɚɕ Ɍɜɞɑɜɔɔ ɔ ɛɚɝɗɑɐɟɪɥɑɕ ɜɑɛɑɜɠɟ-

ɓɔɑɕ ɛɜɚɐɑɘɚəɝɞɜɔɜɚɎɌɗɔ, ɣɞɚ ɓɚəɌ Ⱥȯȶ ɘɔɚ-

ɖɌɜɐɌ əɌ ȶȾ-ɔɓɚɍɜɌɒɑəɔɫɡ ɝɑɜɐɢɌ ɝɚɚɞɎɑɞɝɞɎɟ-

ɑɞ ɓɚəɑ ȴȸ ɛɚ ɐɌəəɧɘ ɏɔɝɞɚɗɚɏɔɣɑɝɖɚɏɚ ɌəɌɗɔ-

ɓɌ [11, 12].  ȸɌɖɝɔɘɌɗɨəɌɫ ɜɑəɞɏɑəɚɎɝɖɌɫ ɛɗɚɞ-

əɚɝɞɨ Ɏ ɓɚəɑ Ⱥȯȶ ɐɚɝɞɔɏɌɑɞɝɫ əɌ 5-7 ɘɔəɟɞɑ ɚɞ 

ɘɚɘɑəɞɌ ɎɎɑɐɑəɔɫ ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ ɝ 

ɛɚɝɗɑɐɟɪɥɔɘ ɛɚɝɞɑɛɑəəɧɘ ɝəɔɒɑəɔɑɘ ɖɚəɞɜɌ-

ɝɞɔɜɚɎɌəɔɫ [12]. ȺɝəɚɎɧɎɌɫɝɨ əɌ ɝɚɍɝɞɎɑəəɚɘ 

ɘəɚɏɚɗɑɞəɑɘ ɚɛɧɞɑ ɛɜɚɎɑɐɑəɔɫ ɚɞɝɜɚɣɑəəɚɕ ȶȾ 

ɍɚɗɨəɧɘ Ⱥȴȸ, ɘɧ ɞɌɖɒɑ ɝɣɔɞɌɑɘ, ɣɞɚ  ɚɛɞɔ-

ɘɌɗɨəɚɑ ɝɚɚɞəɚɤɑəɔɑ ɖɚəɞɜɌɝɞəɚɝɞɨ/ɤɟɘ əɌ 

ȶȾ-ɔɓɚɍɜɌɒɑəɔɫɡ Ɏ ɓɚəɑ ɔəɠɌɜɖɞɌ ɜɑɏɔɝɞɜɔɜɟ-

ɑɞɝɫ əɌ 7 ɘɔəɟɞɑ ɚɞ əɌɣɌɗɌ ɎəɟɞɜɔɎɑəəɚɏɚ ɎɎɑ-

ɐɑəɔɫ ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ [14]. 

 Ȯ ɝɜɌɎəɔɞɑɗɨəɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ Mahnken 

ɔ ɝɚɌɎɞ., ɛɜɚɎɑɐɑəəɚɘ 28 ɛɌɢɔɑəɞɌɘ ɝ Ⱥȴȸ, 

ɍɧɗɚ ɛɚɖɌɓɌəɚ, ɣɞɚ ȶȾ, ɎɧɛɚɗəɑəəɌɫ Ɏ ɚɞɝɜɚ-

ɣɑəəɟɪ ɠɌɓɟ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ, ɫɎɗɫɑɞɝɫ ɝɞɚɗɨ 

ɒɑ əɌɐɑɒəɧɘ ɘɑɞɚɐɚɘ ɐɗɫ ɚɢɑəɖɔ ɜɌɓɘɑɜɌ ɔə-

ɠɌɜɖɞɌ, ɖɌɖ ɔ ȸȼȾ [10]. Gerber ɔ ɝɚɌɎɞ. ɎɧɫɎɔ-

ɗɔ Ɏɧɝɚɖɟɪ ɝɚɛɚɝɞɌɎɔɘɚɝɞɨ ɜɌɓɘɑɜɚɎ ȴȸ ɛɚ 

ɐɌəəɧɘ ȸȽȶȾ ɔ ȸȼȾ [12]. 

Ȯ ɛɜɑɐɝɞɌɎɗɑəəɚɕ ɜɌɍɚɞɑ ɟ Ɏɝɑɡ 117 ɍɚɗɨ-

əɧɡ Ⱥȴȸ ɝ ɛɚɐɦɑɘɚɘ ɝɑɏɘɑəɞɌ ST ɗɚɖɌɗɔɓɌɢɔɫ 

ɐɑɠɑɖɞɌ ɛɑɜɠɟɓɔɔ ɘɔɚɖɌɜɐɌ əɌ ȶȾ-

ɔɓɚɍɜɌɒɑəɔɫɡ ɝɚɎɛɌɗɌ ɝ ɗɚɖɌɗɔɓɌɢɔɑɕ ɔəɠɌɜɖ-

ɞɌ ɛɚ ɐɌəəɧɘ ɉȶȯ ɔ ɓɚəɚɕ əɌɜɟɤɑəɔɫ ɝɚɖɜɌɞɔ-

ɘɚɝɞɔ ɛɚ ɐɌəəɧɘ ɉɡɚ-ȶȯ. ȾɌɖɔɘ ɚɍɜɌɓɚɘ, əɌɤɔ 

ɐɌəəɧɑ ɞɌɖɒɑ ɛɚɖɌɓɌɗɔ Ɏɧɝɚɖɟɪ ɔəɠɚɜɘɌɞɔɎ-

əɚɝɞɨ  ȶȾ  Ɏ  ɚɢɑəɖɑ  ɗɚɖɌɗɔɓɌɢɔɔ ɔ ɜɌɝɛɜɚɝɞɜɌ- 
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ȾɌɍɗɔɢɌ ʈ 1.  ʂʣʠʥʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʙʦʣʴʥʳʭ ʩ ʨʘʟʣʠʯʥʳʤʠ ʪʠʧʘʤʠ ʦʪʩʨʦʯʝʥʥʦʛʦ ʢʦʥ-

ʪʨʘʩʪʠʨʦʚʘʥʠʷ ʤʠʦʢʘʨʜʘ. 

 ɻʨʫʧʧʳ ʙʦʣʴʥʳʭ  

p 
1 ʪʠʧ 

(ʙʝʟ ʆɻʂ) 

n=63 

2 ʪʠʧ 

(ʆɻʂ+ʈɼʂ) 

n=28 

3 ʪʠʧ 

(ʊʆɻʂ) 

n=26 

ʧʦʣ, ʤ/ʞ (% ʤʫʞʯʠʥ) 48/15 (76) 27/1 (96) 23/3 (88) 0,04 

ʚʦʟʨʘʩʪ, ʄÑSD 57,3Ñ10,7 55,1Ñ9,8 54,8Ñ13,1 0,5 

ʩʪʝʥʦʢʘʨʜʠʷ ʚ ʘʥʘʤʥʝʟʝ, n (%
 17 (27) 11 (39) 9 (36) 0,4 

ʜʠʘʙʝʪ (
) 8 (13) 4
(15) 6 (22) 0,36 

ʘʨʪʝʨʠʘʣʴʥʘʷ ʛʠʧʝʨʪʦʥʠʷ n (%) 21 (33) 10 (36) 7 (27) 0,80 

ʢʫʨʝʥʠʝ, n (%) 35 (56) 14 (50) 14 (54) 0,74 

ʃʦʢʘʣʠʟʘʮʠʷ ʆʀʄ: 

ʧʝʨʝʜʥʠʡ, n (%) 20 (32) 21 (75) 19 (73) 0,001 

ʥʠʞʥʠʡ, n (%) 42 (6
) 7 (25) 6 (23) 0,001 

ʙʦʢʦʚʦʡ, n (%
 1 (2) 0 (0
 1 (4) 0,60 

ʇʨʠʤʝʯʘʥʠʝ: ʆɻʂ ï ʦʪʩʨʦʯʝʥʥʦʝ ʛʠʧʝʨʢʦʥʪʨʘʩʪʠʨʦʚʘʥʠʝ; ʈɼʂ ï ʨʝʟʠʜʫʘʣʴʥʳʡ ʜʝʬʝʢʪ ʢʦʥʪʨʘʩʪʠ-

ʨʦʚʘʥʠʷ; ʊʆɻʂ ï ʪʨʘʥʩʤʫʨʘʣʴʥʦʝ ʦʪʩʨʦʯʝʥʥʦʝ ʛʠʧʝʨʢʦʥʪʨʘʩʪʠʨʦʚʘʥʠʝ. 

ȾɌɍɗɔɢɌ ʈ 2. ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʩʪʠʥʬʘʨʢʪʥʦʛʦ ʧʦʨʘʞʝʥʠʷ ʤʠʦʢʘʨʜʘ ʣʝʚʦʛʦ ʞʝʣʫʜʦʯʢʘ ʧʦ ʜʘʥ-

ʥʳʤ ʂʊ. 

 ɻʨʫʧʧʳ ʙʦʣʴʥʳʭ p 

ʜʣʷ 1-2/1-3/2-3 1 ʪʠʧ 2 ʪʠʧ 3 ʪʠʧ 

ȼɌɓɘɑɜɧ ɐɑɠɑɖɞɌ 

ɛɑɜɠɟɓɔɔ, ɝɘ3 

(ʄʝʜ. [ʅʂʚ - ɺʂʚ]) 

1,0 

[0, 4 - 2,4] 

7,3 

[5,3 - 10,0] 

6,3 

[5,0 - 15,0] 

<0,001/<0,001/1,000 

 

ʩʝʛʤʝʥʪʳ ʩ ʜʝʬʝʢʪʦʤ ʧʝʨʬʫ-

ʟʠʠ, n 

(ʄʝʜ. [ʅʂʚ - ɺʂʚ]) 

2 

[2 - 
] 

6 

[4 - 7
 

6 

[4 - 7] 

<0,001/<0,001/1,000 

 

ʩʝʛʤʝʥʪʳ ʩ ʥʝʞʠʟʥʝʩʧʦʩʦʙ-

ʥʳʤ ʤʠʦʢʘʨʜʦʤ, n 

(ʄʝʜ. [ʅʂʚ - ɺʂʚ]) 

0 

 

3,5 

[0,5 - 4,0] 

3,5 

[2 - 6] 

<0,001/<0,001/1,000 

 

ʂɼʆ ʃɾ, ʤʣ (MÑSD) 128,7Ñ20,3 151,9Ñ29,6 155,9Ñ42,9 0,009/0,003/0,874 

ʂʉʆ ʃɾ, ʤʣ (MÑSD) 55,6Ñ12,9 83,9Ñ26,6 87,0Ñ31,0 <0,001/<0,001/0,857 

ɀȮ ȷȲ, % (MÑSD) 56,3Ñ6,6 44,6Ñ9,4 44,5Ñ7,7 <0,001/<0,001/0,999  

ʇʨʠʤʝʯʘʥʠʝ: ʄʝʜ. ï ʤʝʜʠʘʥʘ; ʅʂʚ ï ʥʠʞʥʠʡ ʢʚʘʨʪʠʣʴ; ɺʂʚ ï ʚʝʨʭʥʠʡ ʢʚʘʨʪʠʣʴ; ʂɼʆ ï ʢʦʥʝʯʥʳʡ ʜʠʘʩʪʦʣʠʯʝʩʢʠʡ 

ʦʙʲʝʤ; ʂʉʆ ï ʢʦʥʝʯʥʳʡ ʩʠʩʪʦʣʠʯʝʩʢʠʡ ʦʙʲʝʤ; ʌɺ ï ʬʨʘʢʮʠʷ ʚʳʙʨʦʩʘ; ʃɾ ï ʣʝʚʳʡ ʞʝʣʫʜʦʯʝʢ. 
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əɑəəɚɝɞɔ ȴȸ, əɌɣɔəɌɫ ɝ ɜɌəəɔɡ ɝɜɚɖɚɎ ɓɌɍɚɗɑ-

ɎɌəɔɫ. 

ȰɌəəɧɑ ɛɜɚɝɛɑɖɞɔɎəɧɡ ɔɝɝɗɑɐɚɎɌəɔɕ 

ɟɖɌɓɧɎɌɪɞ əɌ ɞɚ, ɣɞɚ ɞɌɖɔɑ ɠɌɖɞɚɜɧ, ɖɌɖ 

ɍɚɗɨɤɚɕ ɜɌɓɘɑɜ Ⱥȴȸ, ɛɑɜɑɐəɫɫ ɗɚɖɌɗɔɓɌɢɔɫ 

ɔəɠɌɜɖɞɌ, ɛɑɜɠɟɓɔɚəəɧɑ əɌɜɟɤɑəɔɫ ɔ ɓɌɝɞɚɕ-

əɌɫ ɝɑɜɐɑɣəɌɫ əɑɐɚɝɞɌɞɚɣəɚɝɞɨ Ɏ ɚɝɞɜɚɘ ɛɑɜɔ-

ɚɐɑ ɔəɠɌɜɖɞɌ ɫɎɗɫɪɞɝɫ ɚɝəɚɎəɧɘɔ ɛɜɑɐɔɖɞɚ-

ɜɌɘɔ ɐɔɗɌɞɌɢɔɔ ɔ ɝəɔɒɑəɔɫ ɝɚɖɜɌɞɔɞɑɗɨəɚɕ 

ɠɟəɖɢɔɔ ȷȲ Ɏ ɍɚɗɑɑ ɛɚɓɐəɔɑ ɝɜɚɖɔ ɓɌɍɚɗɑɎɌ-

əɔɫ [22].  

Ȯ əɌɤɑɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɛɜɔ ɛɜɚɎɑɐɑəɔɔ 

ȶȾ Ɏ ɚɞɝɜɚɣɑəəɟɪ ɠɌɓɟ ɟ 54 ɍɚɗɨəɧɡ Ɏ ɓɚəɑ ɔə-

ɠɌɜɖɞɌ ɍɧɗɔ ɎɧɫɎɗɑəɧ ɛɜɔɓəɌɖɔ əɑɒɔɓəɑɝɛɚ-

ɝɚɍəɚɏɚ ɘɔɚɖɌɜɐɌ (Ⱥȯȶ ɝ ɓɚəɚɕ ȼȰȶ ɔɗɔ ɞɜɌəɝ-

ɘɟɜɌɗɨəɚɑ Ⱥȯȶ). Ȯ 74,1% ɝɗɟɣɌɑɎ ɩɞɚ ɍɧɗɔ 

ɍɚɗɨəɧɑ Ⱥȴȸ ɛɑɜɑɐəɑɕ ɗɚɖɌɗɔɓɌɢɔɔ, ɟ ɖɚɞɚɜɧɡ 

ɚɍɦɑɘ ɐɑɠɑɖɞɌ ɛɑɜɠɟɓɔɔ (ɜɌɓɘɑɜ ɔəɠɌɜɖɞɌ) 

ɍɧɗ ɓəɌɣɔɞɑɗɨəɚ ɍɚɗɨɤɑ, ɣɑɘ ɟ ɍɚɗɨəɧɡ ɝ ɛɜɔ-

ɓəɌɖɌɘɔ ɒɔɓəɑɝɛɚɝɚɍəɚɏɚ ɘɔɚɖɌɜɐɌ.  ȳɌ Ɏɜɑɘɫ 

əɌɍɗɪɐɑəɔɫ ɟ 3 ɔɓ 54 ɍɚɗɨəɧɡ ɝ ɛɜɔɓəɌɖɌɘɔ 

əɑɒɔɓəɑɝɛɚɝɚɍəɚɏɚ ɘɔɚɖɌɜɐɌ ɓɌɜɑɏɔɝɞɜɔɜɚɎɌəɌ 

ɖɚɜɚəɌɜəɌɫ ɝɘɑɜɞɨ. ȼɑɘɚɐɑɗɔɜɚɎɌəɔɑ ȷȲ ɚɛɜɑ-

ɐɑɗɫɗɚɝɨ ɟ 22 (43,1 %) ɔɓ 51 ɍɚɗɨəɚɏɚ ɝ ɛɜɔɓəɌ-

ɖɌɘɔ əɑɒɔɓəɑɝɛɚɝɚɍəɚɏɚ ɘɔɚɖɌɜɐɌ, ɝɜɑɐəɑɑ 

ɖɚɗɔɣɑɝɞɎɚ ɝɑɏɘɑəɞɚɎ ɝ ɛɜɔɓəɌɖɌɘɔ əɑɒɔɓəɑ-

ɝɛɚɝɚɍəɚɏɚ ɘɔɚɖɌɜɐɌ ɟ ɩɞɔɡ ɍɚɗɨəɧɡ ɝɚɝɞɌɎɔɗɚ 

4,0 [4,5 -6,0], ɣɞɚ ɝɚɏɗɌɝɟɑɞɝɫ ɝ ɐɌəəɧɘɔ Sato A 

ɔ ɝɚɌɎ. [18]. Ȯ ɏɜɟɛɛɑ ɍɚɗɨəɧɡ ɝ ɛɜɔɓəɌɖɌɘɔ 

ɒɔɓəɑɝɛɚɝɚɍəɚɏɚ ɘɔɚɖɌɜɐɌ ɛɚ ɐɌəəɧɘ ȶȾ ɣɑɜɑɓ 

12 ɘɑɝɫɢɑɎ ɚɞɘɑɣɌɗɚɝɨ ɓəɌɣɔɞɑɗɨəɚɑ ɟɗɟɣɤɑəɔɑ 

ɚɍɥɑɕ ɝɚɖɜɌɞɔɞɑɗɨəɚɕ ɠɟəɖɢɔɔ ȷȲ ɔ əɑ ɍɧɗɚ 

ɓɌɠɔɖɝɔɜɚɎɌəɚ əɔ ɚɐəɚɏɚ ɝɗɟɣɌɫ ɜɌɓɎɔɞɔɫ ɜɑ-

ɘɚɐɑɗɔɜɚɎɌəɔɫ ȷȲ ɔ ɖɚɜɚəɌɜəɚɕ ɝɘɑɜɞɔ. ȾɌ-

ɖɔɘ ɚɍɜɌɓɚɘ, ɘɧ ɘɚɒɑɘ ɟɞɎɑɜɒɐɌɞɨ, ɣɞɚ ɚɞɝɟɞ-

ɝɞɎɔɑ Ɏ ɓɚəɑ ɔəɠɌɜɖɞɌ Ⱥȯȶ ɫɎɗɫɑɞɝɫ ɛɜɑɐɔɖɞɚ-

ɜɚɘ ɍɗɌɏɚɛɜɔɫɞəɚɏɚ ɛɜɚɏəɚɓɌ Ɏ ɛɚɝɞɔəɠɌɜɖɞ-

ȾɌɍɗɔɢɌ ʈ3.  ʈʝʤʦʜʝʣʠʨʦʚʘʥʠʝ ʣʝʚʦʛʦ ʞʝʣʫʜʦʯʢʘ ʠ ʧʦʚʪʦʨʥʳʝ ʢʦʨʦʥʘʨʥʳʝ ʩʦʙʳʪʠʷ ʫ ʙʦʣʴʥʳʭ ʩ 

ʨʘʟʣʠʯʥʳʤʠ ʪʠʧʘʤʠ ʢʦʥʪʨʘʩʪʠʨʦʚʘʥʠʷ ʤʠʦʢʘʨʜʘ ʧʦ ʜʘʥʥʳʤ ʦʪʩʨʦʯʝʥʥʦʡ ʂʊ. 

 

 

ɻʨʫʧʧʳ ʙʦʣʴʥʳʭ p-ʟʥʘʯʝʥʠʷ ʜʣʷ 

1-2/1-3/2-3 

1 ʪʠʧ 2 ʪʠʧ 3 ʪʠʧ 

ʨʝʤʦʜʝʣʠʨʦʚʘʥʠʝ ʃɾ, n 

(%) 

0 (%) 14 (53,8%) 8(32%) 0,0001/0,0001/0,2 

ʛʦʩʧʠʪʘʣʠʟʘʮʠʠ, n (%) 0 (0%) 1 (3,8%) 2 (8%) 0,65/0,15/0,97 

ʧʦʚʪʦʨʥʳʡ ʆʀʄ, n (%) 1 (1,6%) 0 (0%) 1(4%) 0,65/0,92/0,99 

ʣʝʪʘʣʴʥʳʡ ʠʩʭʦʜ, n (%) 0 (0%) 2 (7,1%) 1 (3,8%) 0,16/0,63/0,97  

ʇʨʠʤʝʯʘʥʠʝ: ʃɾ ï ʣʝʚʳʡ ʞʝʣʫʜʦʯʝʢ; ʆʀʄ ï ʦʩʪʨʳʡ ʠʥʬʘʨʢʪ ʤʠʦʢʘʨʜʘ. 

 

ȼɔɝ. 2 Ɍ (Fig. 2 Ɍ) 

 

ȼɔɝ. 2 ɍ (Fig. 2 Ɏ) 

 

ȼɔɝ. 2 Ɏ (Fig. 2 c ) 

ȼɔɝ. 2.  ȰɔɌɏɜɌɘɘɧ. ȰɔəɌɘɔɖɌ ɘɚɜɠɚɠɟəɖɢɔɚəɌɗɨəɧɡ ɛɌɜɌɘɑɞɜɚɎ ȷȲ ɟ ɍɚɗɨəɧɡ ɝ ɜɌɓɗɔɣəɧɘɔ 

ɞɔɛɌɘɔ ɚɞɝɜɚɣɑəəɚɏɚ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ ɘɔɚɖɌɜɐɌ Ɏ ɜɌəəɔɑ ɝɜɚɖɔ ɔəɠɌɜɖɞɌ ɔ ɣɑɜɑɓ 12 ɘɑɝɫɢɑɎ. 

ȶȰȺ ð ɖɚəɑɣəɧɕ ɐɔɌɝɞɚɗɔɣɑɝɖɔɕ ɚɍɦɑɘ, ȶȽȺ ð ɖɚəɑɣəɧɕ ɝɔɝɞɚɗɔɣɑɝɖɔɕ ɚɍɦɑɘ, ɀȮ ð ɠɜɌɖɢɔɫ ɎɧɍɜɚɝɌ, ȴȸ ð 

ɔəɠɌɜɖɞ ɘɔɚɖɌɜɐɌ. 

Fig. 2.    Diagrams. Dynamics of m orpho -functional parameters of the LV in patients with different types of 

delayed myocardial contrast enhancement in the early stages of infarction and after 12 months.  

EDV - end -diastolic volume. ESV - end -systolic volume. EF - ejection fraction. MI - myo cardial infarction.  
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əɚɘ ɛɑɜɔɚɐɑ. 

ȮɧɎɚɐɧ. 

1. ȸɑɞɚɐ ɚɞɝɜɚɣɑəəɚɕ ȶȾ ɛɚɓɎɚɗɫɑɞ ɚɢɑ-

əɔɎɌɞɨ ɒɔɓəɑɝɛɚɝɚɍəɚɝɞɨ ɘɔɚɖɌɜɐɌ ȷȲ Ɏ ɜɌə-

əɔɑ ɝɜɚɖɔ Ⱥȴȸ.  

2. ȻɚɝɞɔɠɌɜɖɞəɚɑ ɜɑɘɚɐɑɗɔɜɚɎɌəɔɑ ȷȲ  

ɜɌɓɎɔɎɌɑɞɝɫ  ɓəɌɣɔɞɑɗɨəɚ  ɣɌɥɑ  ɟ  ɍɚɗɨəɧɡ  

Ⱥȴȸ ɝ ɞɜɌəɝɘɟɜɌɗɨəɧɘ Ⱥȯȶ ɘɔɚɖɌɜɐɌ, ɣɑɘ ɟ 

ɍɚɗɨəɧɡ ɍɑɓ Ⱥȯȶ ɛɚ ɐɌəəɧɘ ȶȾ. 

3.  ȺɞɝɟɞɝɞɎɔɑ Ⱥȯȶ ɟ ɍɚɗɨəɧɡ Ⱥȴȸ ɛɚ ɐɌə-

əɧɘ ȶȾ ɝɎɔɐɑɞɑɗɨɝɞɎɟɑɞ ɚ əɌɗɔɣɔɔ ɒɔɓəɑɝɛɚ-

ɝɚɍəɚɏɚ ɘɔɚɖɌɜɐɌ Ɏ ɓɚəɑ ɔəɠɌɜɖɞɌ ɔ ɟɗɟɣɤɑ-

əɔɔ ɠɟəɖɢɔɚəɌɗɨəɧɡ ɔ ɘɚɜɠɚɗɚɏɔɣɑɝɖɔɡ ɛɌ-

ɜɌɘɑɞɜɚɎ ȷȲ Ɏ ɛɚɝɞɔəɠɌɜɖɞəɚɘ ɛɑɜɔɚɐɑ. 

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. 3 Ɍ (Fig. 3 Ɍ) 

 

ȼɔɝ. 3 ɍ (Fig. 3 Ɏ) 

ȼɔɝ. 3.   ȶȾ ɝɑɜɐɢɌ ɝ ɎəɟɞɜɔɎɑəəɧɘ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ. ȼɑɖɚəɝɞɜɟɖɢɔɔ ɔɓɚɍɜɌɒɑəɔɕ ɝɑɜɐɢɌ ɛɚ 

ɖɚɜɚɞɖɚɕ ɔ ɐɗɔəəɚɕ ɚɝɔ. 

Ɍ ð ɚɞɝɜɚɣɑəəɌɫ ɠɌɓɌ ɔɝɝɗɑɐɚɎɌəɔɫ, Ɏɧɛɚɗəɑəəɚɏɚ əɌ 3 ɝɟɞɖɔ: Ɏ ɓɚəɑ ɔəɠɌɜɖɞɌ ɚɛɜɑɐɑɗɫɑɞɝɫ ɚɞɝɜɚɣɑəəɚɑ ɏɔ-

ɛɑɜɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑ ɍɌɓɌɗɨəɚɏɚ ɝɑɏɘɑəɞɌ əɔɒəɑɕ ɝɞɑəɖɔ ɗɑɎɚɏɚ ɒɑɗɟɐɚɣɖɌ (ɝɞɜɑɗɖɌ) ɝ ɓɚəɚɕ ɜɑɓɔɐɟɌɗɨəɚɏɚ 

ɐɑɠɑɖɞɌ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ (ɏɚɗɚɎɖɌ ɝɞɜɑɗɖɔ);  

ɍ ð ɌɜɞɑɜɔɌɗɨəɌɫ ɠɌɓɌ ɔɝɝɗɑɐɚɎɌəɔɫ, Ɏɧɛɚɗəɑəəɚɏɚ ɣɑɜɑɓ 12 ɘɑɝɫɢɑɎ: Ɏ ɓɚəɑ ɔəɠɌɜɖɞɌ ɚɛɜɑɐɑɗɫɑɞɝɫ ɏɔɏɌəɞ-

ɝɖɌɫ ɌəɑɎɜɔɓɘɌ əɔɒəɑɕ ɝɞɑəɖɔ ɗɑɎɚɏɚ ɒɑɗɟɐɚɣɖɌ (ɓɎɑɓɐɚɣɖɌ).  

ȻȲ ð ɛɜɌɎɧɕ ɒɑɗɟɐɚɣɑɖ, ȷȲ ð ɗɑɎɧɕ ɒɑɗɟɐɚɣɑɖ. 

Fig. 3.     Contrast -enhanced cardiac CT.  Multiplanar reconstruction images on a short and long axis.  

a ð delayed phase (performed on day 3): in the infarction zone detected delayed hyperenhancement of the LV basal 

inferior wall (arrow) with a zone of residual contrast defect (arrow head);  

b ð arterial phase (performed through 12 months): in the infarction zone detected a giant aneurysm of the inferior 

wall LV (asterisk).  

RV - right ventricle, LV - left ventricle.  
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ȴȹɀȺȼȸȬȾȴȮȹȺȽȾɈ ȼȬȰȴȺȹȿȶȷȴȰȹȺȵ ȼȱȹȺȽɂȴȹȾȴȯȼȬɀȴȴ 

ȴ ȭȴȺɁȴȸȴɃȱȽȶȴɁ ȸȬȼȶȱȼȺȮ Ȯ ȮɇɋȮȷȱȹȴȴ ȰȴȽɀȿȹȶɂȴȴ ȻȺɃȱȶ ȿ 

ȭȺȷɈȹɇɁ ȴȭȽ, ȻȱȼȱȹȱȽɄȴɁ ȼȱȮȬȽȶȿȷɋȼȴȳȬɂȴɊ ȸȴȺȶȬȼȰȬ 

 

ȮɑɝəɔəɌ Ȳ.Ȯ., ȬɜɝɑəɨɑɎɌ Ɋ.Ȭ., ȷɔɤɘɌəɚɎ Ɋ.ȭ. 

 
ɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. Ⱥɢɑəɔɞɨ ɐɔɌɏəɚɝɞɔɣɑɝɖɟɪ ɓəɌɣɔɘɚɝɞɨ ɜɌɐɔɚəɟɖɗɔɐəɚɕ 

əɑɠɜɚɝɢɔəɞɔɏɜɌɠɔɔ ɔ ɍɔɚɡɔɘɔɣɑɝɖɔɡ ɘɌɜɖɑɜɚɎ Ɏ ɎɧɫɎɗɑəɔɔ ɜɑəɌɗɨəɚɕ 

ɐɔɝɠɟəɖɢɔɔ ɟ ɍɚɗɨəɧɡ ȴȭȽ Ɏ ɜɌəəɑɘ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɘ ɛɑɜɔɚɐɑ ɛɚɝɗɑ ɖɚ-

ɜɚəɌɜəɚɏɚ ɤɟəɞɔɜɚɎɌəɔɫ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. ȭɧɗɔ ɚɍɝɗɑɐɚɎɌəɧ 108 ɍɚɗɨəɧɡ ȴȭȽ (Ɏɝɑ ɘɟɒɣɔəɧ, 

ɝɜɑɐəɔɕ ɎɚɓɜɌɝɞ 54,94 Ñ 0,72 ɗɑɞ), ɖɚɞɚɜɧɘ ɍɧɗɌ ɎɧɛɚɗəɑəɌ ɛɜɫɘɌɫ ɜɑɎɌɝɖɟɗɫɜɔɓɌɢɔɫ 

ɘɔɚɖɌɜɐɌ ɛɚɝɜɑɐɝɞɎɚɘ ɖɚɜɚəɌɜəɚɏɚ ɤɟəɞɔɜɚɎɌəɔɫ (ȶɄ). ȻɌɢɔɑəɞɌɘ ɛɜɚɎɚɐɔɗɔ ɐɔəɌ-

ɘɔɣɑɝɖɟɪ ɜɑəɚɝɢɔəɞɔɏɜɌɠɔɪ, Ɍ ɞɌɖɒɑ ɚɛɜɑɐɑɗɑəɔɑ ɟɜɚɎəɫ ɝɧɎɚɜɚɞɚɣəɚɏɚ ɖɜɑɌɞɔəɔəɌ, 

ɖɚəɢɑəɞɜɌɢɔɔ ɗɔɛɚɖɌɗɔəɌ-2 (NGAL) ɔ ɢɔɝɞɌɞɔəɌ Ƚ Ɏ ɝɧɎɚɜɚɞɖɑ ɖɜɚɎɔ ɐɚ ɔ ɛɚɝɗɑ ɚɛɑɜɌ-

ɞɔɎəɚɏɚ ɗɑɣɑəɔɫ.  

ȼɑɓɟɗɨɞɌɞɧ. Ȼɚɝɗɑ ȶɄ ɔɘɑɗɚ ɘɑɝɞɚ ɐɚɝɞɚɎɑɜəɚɑ ɟɘɑəɨɤɑəɔɑ ɝɜɑɐəɑɏɚ ɓəɌɣɑəɔɫ 

ɚɍɥɑɕ ɝɖɚɜɚɝɞɔ ɖɗɟɍɚɣɖɚɎɚɕ ɠɔɗɨɞɜɌɢɔɔ (Ƚȶɀ) ɔ Ƚȶɀ ɐɗɫ ɖɌɒɐɚɕ ɔɓ ɛɚɣɑɖ, Ɍ ɞɌɖɒɑ 

ɐɚɝɞɚɎɑɜəɚɑ ɟɎɑɗɔɣɑəɔɑ ɖɚəɢɑəɞɜɌɢɔɔ s-NGAL ɔ ɢɔɝɞɌɞɔəɌ Ƚ Ɏ ɝɧɎɚɜɚɞɖɑ ɖɜɚɎɔ. Ȯ ɛɚ-

ɝɗɑɚɛɑɜɌɢɔɚəəɚɘ ɛɑɜɔɚɐɑ ɞɌɖɒɑ ɐɚɝɞɚɎɑɜəɚ ɝəɔɓɔɗɝɫ ɖɗɔɜɑəɝ ɖɜɑɌɞɔəɔəɌ. CɞɌɞɔɝɞɔ-

ɣɑɝɖɔɕ ɌəɌɗɔɓ ɛɚɖɌɓɌɗ əɌɗɔɣɔɑ Ɏɧɝɚɖɚɕ ɝɞɑɛɑəɔ ɖɚɜɜɑɗɫɢɔɔ ɘɑɒɐɟ ɛɜɚɐɚɗɒɔɞɑɗɨəɚ-

ɝɞɨɪ ɔɝɖɟɝɝɞɎɑəəɚɏɚ ɖɜɚɎɚɚɍɜɌɥɑəɔɫ ɔ ɐɔəɌɘɔɖɚɕ  Ƚȶɀ (R = 0.42; ɜ = 0.017) ɔ ɟɜɚɎəɫ 

s-NGAL (R = 0.39, p = 0.02) ɟ ɖɌɜɐɔɚɡɔɜɟɜɏɔɣɑɝɖɔɡ ɛɌɢɔɑəɞɚɎ. 

ȳɌɖɗɪɣɑəɔɑ. ȼɌɐɔɚəɟɖɗɔɐəɧɕ ɘɑɞɚɐ əɑ ɟɝɞɟɛɌɑɞ ɛɚ ɝɎɚɑɕ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɕ 

ɓəɌɣɔɘɚɝɞɔ ɔ ɔəɠɚɜɘɌɞɔɎəɚɝɞɔ ɍɔɚɡɔɘɔɣɑɝɖɔɘ ɘɌɜɖɑɜɌɘ Ɏ ɚɢɑəɖɑ ɜɌəəɑɕ ɛɚɝɗɑɚɛɑ-

ɜɌɢɔɚəəɚɕ ɐɔɝɠɟəɖɢɔɔ ɛɚɣɑɖ, ɫɎɗɫɑɞɝɫ ɚɍɚɝəɚɎɌəəɧɘ ɝ ɞɚɣɖɔ ɓɜɑəɔɫ ɐɚɖɌɓɌɞɑɗɨəɚɕ 

ɘɑɐɔɢɔəɧ, ɛɜɚɝɞ Ɏ ɛɜɔɘɑəɑəɔɔ ɔ ɗɑɏɖɚɐɚɝɞɟɛɑə Ɏ ɤɔɜɚɖɚɕ ɖɗɔəɔɣɑɝɖɚɕ ɛɜɌɖɞɔɖɑ. 
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THE INFORMATIVENESS OF RADIONUCLIDE RENOSCINTIGRAPHY 

AND BIOCHEMICAL MARKERS IN THE DETECTION OF RENAL DYSFUNCTION IN 

PATIENTS WITH CORONARY ARTERY DISEASE WHO UNDERWENT MYOCARDIAL 

REVASCULARIZATION 

 

Vesnina Zh.V., Arsenjeva Yu.A., Lishmanov Yu.B.  
 

urpose.  To evaluate the diagnostic significance of radionuclide renoscintigraphy 

and bio chemical markers in the detection of renal dysfunction in patients with co r-

onary artery disease (CAD) in the early postoperative period after coronary artery 

bypass grafting (CABG).  

Materials and methods.  The randomized, controlled trial was performed in 1 08 CAD 
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patients (all men, mean age 54.94 Ñ 0.72 years) undergoing CABG. All patients underwent 

dynamic renal scintigraphy with 99mȾɝ-DTPA and were subjected to measuring the conce n-

tration of creatinine, lipocalin (NGAL) and Cistatin C in blood serum before  and after CABG.  

Results.  After CABG the mean values of total GFR and GFR for each kidney signif i-

cantly decreased and significant increases in the concentrations of NGAL and Cystatin Ƚ in 

blood serum were occurred. In the postoperative period the creatinin e clearance also signif i-

cantly decreased. Statistical analysis revealed direct correlation between the duration of a r-

t ificial circulation and the changes in GFR (R = 0.42; P = 0.017) and the levels of s -NGAL (R 

= 0.39, P = 0.02) in cardiac surgery patients . 

Conclusion.  Radionuclide method is not inferior to its diagnostic value and inform a-

tiveness than biochemical markers in the evaluation of early postoperative renal dysfun c-

tion.  

 

Keywords: dynamic renoscintigraphy, lipocalin, Cistatin Ƚ, renal dysfunction, cor o-

nary artery bypass grafting.  
 

Corresponding author:  Vesnina Zh. V., e -mail: zhvesnina@mail.ru.  

 

For citation: Vesnina Zh.V., Arsenjeva Yu.A., Lishmanov Yu.B. The informativeness of 

radionuclide renoscintigraphy and biochemical markers in the detect ion of renal dysfunction 

in patients with coronary artery disease who underwent myocardial revascularization. REJR 

2017; 7(4): 65-73 . DOI:10.21569/2222 -7415 -201 7-7-4-65-73 . 

 

Received : 19.10.17   Accepted :  15.11.17 

 

 

 

əɚɏɚɣɔɝɗɑəəɧɑ ɔɝɝɗɑɐɚɎɌəɔɫ ɛɚɖɌ-

ɓɌɗɔ, ɣɞɚ ɜɌɓɎɔɞɔɑ ɛɜɚɏɜɑɝɝɔɜɟɪɥɑɕ 

ɛɚɣɑɣəɚɕ ɐɔɝɠɟəɖɢɔɔ ɫɎɗɫɑɞɝɫ ɣɌ-

ɝɞɧɘ ɚɝɗɚɒəɑəɔɑɘ ɡɜɚəɔɣɑɝɖɚɕ 

ɝɑɜɐɑɣəɚɕ əɑɐɚɝɞɌɞɚɣəɚɝɞɔ (ɁȽȹ) ɓɌ ɝɣɑɞ 

ɟɘɑəɨɤɑəɔɫ ɜɑəɌɗɨəɚɕ ɛɑɜɠɟɓɔɔ ɔ ɛɚɎɧɤɑəɔɫ 

ɛɚɣɑɣəɚɏɚ ɝɚɝɟɐɔɝɞɚɏɚ ɝɚɛɜɚɞɔɎɗɑəɔɫ [1-3].  

Ⱥɐəɔɘ ɔɓ əɌɔɍɚɗɑɑ ɩɠɠɑɖɞɔɎəɧɡ ɘɑɞɚɐɚɎ 

ɗɑɣɑəɔɫ ɔɤɑɘɔɣɑɝɖɚɕ ɍɚɗɑɓəɔ ɝɑɜɐɢɌ (ȴȭȽ) ɫɎ-

ɗɫɑɞɝɫ ɚɛɑɜɌɢɔɫ ɖɚɜɚəɌɜəɚɏɚ ɤɟəɞɔɜɚɎɌəɔɫ 

(ȶɄ). Ȯɘɑɝɞɑ ɝ ɞɑɘ, ɞɜɌəɓɔɞɚɜəɧɑ əɌɜɟɤɑəɔɫ 

ɠɟəɖɢɔɔ ɛɚɣɑɖ ɔ/ɔɗɔ ɚɝɞɜɌɫ ɛɚɣɑɣəɌɫ əɑɐɚ-

ɝɞɌɞɚɣəɚɝɞɨ ɘɚɏɟɞ əɌɍɗɪɐɌɞɨɝɫ ɛɚɝɗɑ ɚɛɑɜɌɢɔɔ 

əɌ ɚɞɖɜɧɞɚɘ ɝɑɜɐɢɑ Ɏ ɟɝɗɚɎɔɫɡ ɔɝɖɟɝɝɞɎɑəəɚɏɚ 

ɖɜɚɎɚɚɍɜɌɥɑəɔɫ (ȴȶ) ɟ 3-29% ɛɌɢɔɑəɞɚɎ (ɛɚ 

ɐɜɟɏɔɘ ɐɌəəɧɘ ð ɐɚ 40%), əɑɓɌɎɔɝɔɘɚ ɚɞ Ɏɚɓ-

ɜɌɝɞɌ ɔ ɝɚɝɞɚɫəɔɫ ɝɑɜɐɑɣəɚ-ɝɚɝɟɐɔɝɞɚɕ ɝɔɝɞɑ-

ɘɧ [4 - 6]. Ȼɜɔ ɩɞɚɘ ɜɌɓɎɔɞɔɑ ɐɌɒɑ ɞɜɌəɓɔɞɚɜ-

əɚɕ ɜɑəɌɗɨəɚɕ ɐɔɝɠɟəɖɢɔɔ ɘɚɒɑɞ ɝɑɜɨɑɓəɚ ɛɚ-

Ɏɗɔɫɞɨ əɌ ɛɜɚɐɚɗɒɔɞɑɗɨəɚɝɞɨ ɏɚɝɛɔɞɌɗɨəɚɏɚ 

ɗɑɣɑəɔɫ ɔ ɛɜɚɏəɚɓ ɚɝəɚɎəɚɏɚ ɓɌɍɚɗɑɎɌəɔɫ [5, 7]. 

Ȯ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ Ɏ ɖɌɜɐɔɚɡɔɜɟɜɏɔɣɑ-

ɝɖɚɕ ɛɜɌɖɞɔɖɑ ɐɔɌɏəɚɝɞɔɖɌ ɚɝɞɜɚɏɚ ɛɚɎɜɑɒɐɑ-

əɔɫ ɛɚɣɑɖ (ȺȻȻ) ɚɝəɚɎɧɎɌɑɞɝɫ əɌ ɚɛɜɑɐɑɗɑəɔɔ 

ɚɍɦɑɘɌ ɘɚɣɑɎɧɐɑɗɑəɔɫ, ɖɚəɢɑəɞɜɌɢɔɔ ɖɜɑɌɞɔ-

əɔəɌ Ɏ ɖɜɚɎɔ (Ƚȶɜ) ɔ/ɔɗɔ ɑɏɚ ɖɗɔɜɑəɝɌ [8, 9]. 

ȰɌəəɌɫ ɖɗɌɝɝɔɠɔɖɌɢɔɫ ɐɚɖɌɓɌɗɌ ɝɎɚɪ ɢɑəəɚɝɞɨ 

Ɏ ɖɌɣɑɝɞɎɑ ɔəɝɞɜɟɘɑəɞɌ ɐɗɫ ɚɛɜɑɐɑɗɑəɔɫ ɜɔɝɖɌ 

ɖɜɌɞɖɚɝɜɚɣəɧɡ ɔ ɚɞɐɌɗɑəəɧɡ ɚɝɗɚɒəɑəɔɕ ɟ ɛɌ-

ɢɔɑəɞɚɎ ɝ ɔɤɑɘɔɣɑɝɖɔɘ ɛɚɎɜɑɒâɐɑəɔɑɘ ɛɚɣɑɖ. 

ȴɝɛɚɗɨɓɟɫ ɛɚɗɟɣɑəəɧɑ ɓəɌɣɑəɔɫ Ƚȶɜ, ɘɚɒəɚ 

ɜɌɝɝɣɔɞɌɞɨ ɖɗɔɜɑəɝ ɖɜɑɌɞɔəɔəɌ, ɚɞɜɌɒɌɪɥɔɕ, 

ɛɚ ɘəɑəɔɪ ɘəɚɏɔɡ ɔɝɝɗɑɐɚɎɌɞɑɗɑɕ, ɝɖɚɜɚɝɞɨ 

ɖɗɟɍɚɣɖɚɎɚɕ ɠɔɗɨɞɜɌɢɔɔ (Ƚȶɀ), ɝəɔɒɑəɔɑ ɖɚ-

ɞɚɜɚɕ ɫɎɗɫɑɞɝɫ ɚɐəɔɘ ɔɓ ɚɝəɚɎəɧɡ ɛɜɚɫɎɗɑəɔɕ 

ɐɔɝɠɟəɖɢɔɔ ɛɚɣɑɖ [10, 11]. Ȼɜɔ ɩɞɚɘ ɛɜɔɘɑəɫ-

ɪɞ, ɏɗɌɎəɧɘ ɚɍɜɌɓɚɘ, 2 ɝɛɚɝɚɍɌ ɜɌɝɣɑɞɌ: ɘɑɞɚɐ 

ȶɚɖɜɚɠɞɌ-ȯɚɗɞɌ ɔ ɘɑɞɚɐ MDRD (The Modification 

of Diet in Renal Disease Study) [12, 13].  

ȺɐəɌɖɚ ɐɗɫ ɜɌəəɑɕ ɐɔɌɏəɚɝɞɔɖɔ ȺȻȻ ɞɌ-

ɖɔɑ ɞɜɌɐɔɢɔɚəəɧɑ ɘɌɜɖɑɜɧ, ɖɌɖ ɖɚəɢɑəɞɜɌɢɔɫ 

ɖɜɑɌɞɔəɔəɌ ɔ ɘɚɣɑɎɔəɧ əɑɐɚɝɞɌɞɚɣəɚ ɣɟɎɝɞɎɔ-

ɞɑɗɨəɧ, ɛɚɝɖɚɗɨɖɟ Ɏ əɑɖɚɞɚɜɧɡ ɝɗɟɣɌɫɡ ɔɓɘɑəɑ-

əɔɫ ɟɜɚɎəɫ Ƚȶɜ əɑ ɚɞɜɌɒɌɪɞ ɝɚɚɞɎɑɞɝɞɎɟɪɥɑɑ 

əɌɜɟɤɑəɔɑ Ƚȶɀ [8, 14]. Ȼɚɣɖɔ ɚɍɗɌɐɌɪɞ ɓəɌɣɔ-

ɞɑɗɨəɧɘ ɠɟəɖɢɔɚəɌɗɨəɧɘ ɜɑɓɑɜɎɚɘ, ɛɚɩɞɚɘɟ 

ɖɚəɢɑəɞɜɌɢɔɫ ɖɜɑɌɞɔəɔəɌ əɑ ɔɓɘɑəɫɑɞɝɫ ɐɚ ɞɑɡ 

ɛɚɜ, ɛɚɖɌ əɑ ɟɞɜɌɣɑəɌ ɠɟəɖɢɔɫ ɚɖɚɗɚ 60% ɛɚ-

ɣɑɣəɚɕ ɛɌɜɑəɡɔɘɧ [14, 15]. ȶɜɚɘɑ ɞɚɏɚ, Ƚȶɜ 

ɘɚɒɑɞ ɎɌɜɨɔɜɚɎɌɞɨ Ɏ ɤɔɜɚɖɚɘ ɐɔɌɛɌɓɚəɑ Ɏ ɓɌ-

Ɏɔɝɔɘɚɝɞɔ ɚɞ ɘəɚɏɔɡ ɩɖɝɞɜɌɜɑəɌɗɨəɧɡ ɠɌɖɞɚ-

ɜɚɎ [15, 16]. ȽɗɑɐɚɎɌɞɑɗɨəɚ, ɖɜɑɌɞɔəɔə əɑ ɫɎɗɫ-

ɑɞɝɫ ɔɐɑɌɗɨəɧɘ ɘɌɜɖɑɜɚɘ ɐɗɫ ɔɓɘɑɜɑəɔɫ Ƚȶɀ.  

Ȯ ɖɌɣɑɝɞɎɑ ɏɗɚɘɑɜɟɗɫɜəɚɏɚ ɞɑɝɞ-ɌɏɑəɞɌ 

(ɘɌɜɖɑɜɌ Ƚȶɀ) ɍɧɗ ɛɜɑɐɗɚɒɑə ɢɔɝɞɌɞɔə Ƚ ð ɖɌ-

ɞɔɚəɚɌɖɞɔɎəɌɫ əɔɓɖɚɘɚɗɑɖɟɗɫɜəɌɫ ɢɔɝɞɑɔə-

ɛɜɚɞɑɌɓɌ, ɖɚɞɚɜɌɫ ɛɜɚɐɟɢɔɜɟɑɞɝɫ Ɏɝɑɘɔ ɫɐɑɜ-

əɧɘɔ ɖɗɑɞɖɌɘɔ ɝ ɛɚɝɞɚɫəəɚɕ ɝɖɚɜɚɝɞɨɪ ɔ əɑ 

ɘɑɞɌɍɚɗɔɓɔɜɟɑɞɝɫ Ɏ ɝɧɎɚɜɚɞɖɑ ɖɜɚɎɔ. Ȼɜɚɐɟɖ-

ɢɔɫ ɢɔɝɞɌɞɔəɌ Ƚ, Ɏ ɚɞɗɔɣɔɑ ɚɞ ɖɜɑɌɞɔəɔəɌ, 

ɝɣɔɞɌɑɞɝɫ ɘɌɗɚɓɌɎɔɝɫɥɑɕ ɚɞ ɜɌɓɗɔɣəɧɡ ɠɌɖɞɚ-

ɜɚɎ: ɎɚɓɜɌɝɞɌ, ɛɚɗɌ, ɘɧɤɑɣəɚɕ ɘɌɝɝɧ ɔ ɏɔɐɜɚ-

Ɏɚɗɑɘɔɔ ɚɜɏɌəɔɓɘɌ [17]. Ȼɜɔəɫɞɚ ɝɣɔɞɌɞɨ, ɣɞɚ 

ɩɗɔɘɔəɌɢɔɫ ɢɔɝɞɌɞɔəɌ Ƚ ɍɚɗɑɑ ɣɑɘ əɌ 99% 

ɚɝɟɥɑɝɞɎɗɫɑɞɝɫ ɛɚɣɖɌɘɔ ɛɟɞɑɘ ɏɗɚɘɑɜɟɗɫɜəɚɕ 

ɠɔɗɨɞɜɌɢɔɔ [17, 18]. ȴɝɡɚɐɫ ɔɓ ɩɞɚɏɚ, ɚɛɜɑɐɑɗɑ-

əɔɑ ɟɜɚɎəɫ ɐɌəəɚɏɚ ɘɌɜɖɑɜɌ ɛɚɓɎɚɗɫɑɞ ɎɧɫɎɔɞɨ 

ɜɌɓɎɔɞɔɑ ȺȻȻ əɌ ɍɚɗɑɑ ɜɌəəɑɕ ɝɞɌɐɔɔ ɔ ɝ 

ȸ 



   RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY  

 

  | www.rejr.ru | REJR. 2017; 7 (4):65-73       DOI:10.21569/2222-7415-2017-7-4-65-73               ʉʪʨʘʥʠʮʘ  67 
  

ɍɚɗɨɤɑɕ ɝɛɑɢɔɠɔɣəɚɝɞɨɪ ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɚɍ-

ɥɑɛɜɔəɫɞɧɘ ɘɑɞɚɐɚɘ ɐɔɌɏəɚɝɞɔɖɔ ɛɚ ɟɜɚɎəɪ 

ɖɜɑɌɞɔəɔəɌ [19]. 

ȱɥɑ ɍɚɗɑɑ ɜɌəəɔɘ ɛɜɑɐɔɖɞɚɜɚɘ ȺȻȻ ɘɚ-

ɒɑɞ ɝɗɟɒɔɞɨ NGAL ð neutrophil gelatinase ð

associated lipocalin (ɗɔɛɚɖɌɗɔə, ɌɝɝɚɢɔɔɜɚɎɌə-

əɧɕ ɝ ɒɑɗɌɞɔəɌɓɚɕ əɑɕɞɜɚɠɔɗɚɎ). Ȼɜɔ ɔɤɑɘɔ-

ɣɑɝɖɚɘ ɔ ɞɚɖɝɔɣɑɝɖɚɘ ɛɚɎɜɑɒɐɑəɔɔ ɛɚɣɑɖ ɘəɚ-

ɏɚɖɜɌɞəɚ ɟɎɑɗɔɣɔɎɌɑɞɝɫ ɩɖɝɛɜɑɝɝɔɫ ɗɔɛɚɖɌɗɔəɌ 

Ɏ ɖɗɑɞɖɌɡ ɖɌəɌɗɨɢɑɎɚɏɚ ɩɛɔɞɑɗɔɫ, ɎɚɓɜɌɝɞɌɑɞ 

ɑɏɚ ɖɚəɢɑəɞɜɌɢɔɫ Ɏ ɛɗɌɓɘɑ ɖɜɚɎɔ (s-NGAL) ɔ 

ɩɖɝɖɜɑɢɔɫ ɝ ɘɚɣɚɕ (u-NGAL), ɚɛɑɜɑɒɌɫ əɌ 24-48 

ɣ ɛɚɎɧɤɑəɔɑ ɟɜɚɎəɫ ɖɜɑɌɞɔəɔəɌ ɔ əɌ 10 ɣ ð 

ɟɎɑɗɔɣɑəɔɑ Ɏ ɖɜɚɎɔ ɖɚəɢɑəɞɜɌɢɔɔ ɢɔɝɞɌɞɔəɌ Ƚ 

[20, 21]. ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɔɘɑɪɞɝɫ ɚɝəɚɎɌəɔɫ 

ɜɌɝɝɘɌɞɜɔɎɌɞɨ NGAL Ɏ ɖɌɣɑɝɞɎɑ ɜɌəəɑɏɚ ɣɟɎ-

ɝɞɎɔɞɑɗɨəɚɏɚ əɑɔəɎɌɓɔɎəɚɏɚ ɘɌɜɖɑɜɌ ȺȻȻ [22]. 

Ȼɜɔ ɩɞɚɘ ɟɜɚɎəɔ NGAL Ɏ ɛɗɌɓɘɑ ɖɜɚɎɔ ɔ Ɏ ɘɚɣɑ 

ɔɘɑɪɞ ɝɡɚɐəɚɑ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɑ ɔ ɛɜɚɏəɚɝɞɔɣɑ-

ɝɖɚɑ ɓəɌɣɑəɔɑ ɛɚ ɚɞəɚɤɑəɔɪ ɖ ȺȻȻ [23]. 

ȺɐəɌɖɚ Ɏ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ ɚɛɜɑɐɑɗɑəɔɑ 

ɟɜɚɎəɑɕ ɢɔɝɞɌɞɔəɌ Ƚ ɔ ɗɔɛɚɖɌɗɔəɌ əɑ əɌɤɗɚ 

ɤɔɜɚɖɚɏɚ ɛɜɔɘɑəɑəɔɫ Ɏ ɛɚɎɝɑɐəɑɎəɚɕ ɖɗɔəɔ-

ɣɑɝɖɚɕ ɛɜɌɖɞɔɖɑ. 

ɀɟəɖɢɔɫ ɘɚɣɑɎɧɎɚɐɫɥɑɕ ɝɔɝɞɑɘɧ ɘɚɒɑɞ 

ɍɧɞɨ ɔɓɟɣɑəɌ ɝ ɛɚɘɚɥɨɪ ɜɌɐɔɚəɟɖɗɔɐəɧɡ ɘɑ-

ɞɚɐɚɎ ɔɝɝɗɑɐɚɎɌəɔɫ, ɖɚɞɚɜɧɑ ɐɌɪɞ Ɏɚɓɘɚɒ-

əɚɝɞɨ ɚɢɑəɔɞɨ ɖɗɟɍɚɣɖɚɎɟɪ ɠɔɗɨɞɜɌɢɔɪ, ɖɌ-

əɌɗɨɢɑɎɟɪ ɝɑɖɜɑɢɔɪ, ɟɜɚɐɔəɌɘɔɖɟ, ɝɚɝɞɚɫəɔɑ 

ɛɌɜɑəɡɔɘɧ ɔ ɖɜɚɎɚɝəɌɍɒɑəɔɑ ɛɚɣɑɖ, ɞɚɛɚɏɜɌ-

ɠɔɪ Ɏɝɑɏɚ ɚɜɏɌəɌ ɔ ɚɞɐɑɗɨəɧɡ ɑɏɚ ɟɣɌɝɞɖɚɎ 

[24]. Ȯ ɣɌɝɞəɚɝɞɔ, ɜɌɐɔɚəɟɖɗɔɐəɌɫ ɜɑəɚɝɢɔəɞɔ-

ɏɜɌɠɔɫ ɛɚɓɎɚɗɫɑɞ ɟɒɑ əɌ ɝɌɘɧɡ ɜɌəəɔɡ ɝɞɌɐɔɫɡ 

ɜɌɓɎɔɞɔɫ ɛɚɣɑɣəɚɕ əɑɐɚɝɞɌɞɚɣəɚɝɞɔ, ɖɚɏɐɌ ɑɥɑ 

ɚɞɝɟɞɝɞɎɟɪɞ ɖɌɖɔɑ-ɗɔɍɚ ɖɗɔəɔɣɑɝɖɔɑ ɔ/ɔɗɔ 

ɍɔɚɡɔɘɔɣɑɝɖɔɑ ɛɜɚɫɎɗɑəɔɫ, ɐɔɌɏəɚɝɞɔɜɚɎɌɞɨ 

ɝɞɑɛɑəɨ ɎɧɜɌɒɑəəɚɝɞɔ ɔ ɟɜɚɎɑəɨ ɛɚɜɌɒɑəɔɫ 

ɜɑəɌɗɨəɧɡ ɠɟəɖɢɔɕ [24].  

ȴɝɡɚɐɫ ɔɓ Ɏɧɤɑɔɓɗɚɒɑəəɚɏɚ, ɢɑɗɨɪ 

əɌɝɞɚɫɥɑɕ ɜɌɍɚɞɧ ɫɎɔɗɌɝɨ ɚɢɑəɖɌ ɐɔɌɏəɚɝɞɔ-

ɣɑɝɖɚɕ ɓəɌɣɔɘɚɝɞɔ ɜɌɐɔɚəɟɖɗɔɐəɚɕ əɑɠɜɚɝ-

ɢɔəɞɔɏɜɌɠɔɔ ɔ ɍɔɚɡɔɘɔɣɑɝɖɔɡ ɘɌɜɖɑɜɚɎ Ɏ Ɏɧ-

ɫɎɗɑəɔɔ ɜɑəɌɗɨəɚɕ ɐɔɝɠɟəɖɢɔɔ ɟ ɍɚɗɨəɧɡ ȴȭȽ 

Ɏ ɜɌəəɑɘ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɘ ɛɑɜɔɚɐɑ ɛɚɝɗɑ 

ɖɚɜɚəɌɜəɚɏɚ ɤɟəɞɔɜɚɎɌəɔɫ.  

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. 

ȭɧɗɔ ɚɍɝɗɑɐɚɎɌəɧ 108 ɛɌɢɔɑəɞɚɎ Ɏ Ɏɚɓ-

ɜɌɝɞɑ ɚɞ 32 ɐɚ 70 ɗɑɞ (Ɏɝɑ ɘɟɒɣɔəɧ, ɝɜɑɐəɔɕ 

ɎɚɓɜɌɝɞ 54,94 Ñ 0,72 ɗɑɞ) ɝ ɚɝəɚɎəɧɘ ɐɔɌɏəɚɓɚɘ: 

ȴȭȽ 2-4 ɠɟəɖɢɔɚəɌɗɨəɧɡ ɖɗɌɝɝɚɎ ɝɞɑəɚɖɌɜɐɔɔ, 

ɚɝɗɚɒəɑəəɌɫ ɁȽȹ I-III ɀȶ ɛɚ NYHA; 93 ɣɑɗɚɎɑɖɌ 

(86%) Ɏ ɛɜɚɤɗɚɘ ɛɑɜɑəɑɝɗɔ ɚɐɔə ɔɗɔ ɍɚɗɑɑ ɚɝɞ-

ɜɧɡ ɔəɠɌɜɖɞɚɎ ɘɔɚɖɌɜɐɌ ɝ ɠɚɜɘɔɜɚɎɌəɔɑɘ 

ɛɚɝɞɔəɠɌɜɖɞəɚɏɚ ɖɌɜɐɔɚɝɖɗɑɜɚɓɌ. ȰɔɌɏəɚɓ ɚɍ-

ɝɗɑɐɚɎɌəəɧɘ ɍɚɗɨəɧɘ ɍɧɗ ɟɝɞɌəɚɎɗɑə ɛɚɝɗɑ 

ɞɥɌɞɑɗɨəɚɏɚ ɖɗɔəɔɖɚ-ɔəɝɞɜɟɘɑəɞɌɗɨəɚɏɚ ɚɍɝɗɑ-

ɐɚɎɌəɔɫ ɛɚ ɛɜɔəɫɞɚɕ Ɏ ȹȴȴ ɖɌɜɐɔɚɗɚɏɔɔ ɘɑɞɚ-

ɐɔɖɑ.  

Ȯɝɑɘ ɛɌɢɔɑəɞɌɘ Ɏ ɖɌɜɐɔɚɡɔɜɟɜɏɔɣɑɝɖɚɘ 

ɚɞɐɑɗɑəɔɔ ɍɧɗɌ ɎɧɛɚɗəɑəɌ ɛɜɫɘɌɫ ɜɑɎɌɝɖɟɗɫ-

ɜɔɓɌɢɔɫ ɘɔɚɖɌɜɐɌ ɛɚɝɜɑɐɝɞɎɚɘ ɖɚɜɚəɌɜəɚɏɚ 

ɤɟəɞɔɜɚɎɌəɔɫ. ȶɗɔəɔɣɑɝɖɌɫ ɡɌɜɌɖɞɑɜɔɝɞɔɖɌ 

ɚɍɝɗɑɐɚɎɌəəɧɡ ɍɚɗɨəɧɡ ɛɜɑɐɝɞɌɎɗɑəɌ Ɏ ɞɌɍɗɔɢɑ 

ʈ1. 

Ȱɚ ɔ ɣɑɜɑɓ 6-7 ɐəɑɕ ɛɚɝɗɑ ɚɛɑɜɌɞɔɎəɚɏɚ 

ɗɑɣɑəɔɫ Ɏɝɑɘ ɛɌɢɔɑəɞɌɘ ɛɜɚɎɚɐɔɗɔ ɐɔəɌɘɔɣɑ-

ɝɖɟɪ ɜɌɐɔɚəɟɖɗɔɐəɟɪ ɜɑəɚɝɢɔəɞɔɏɜɌɠɔɪ 

(ȰȼȽȯ) ɝ 99mȾɝ-ȰȾȻȬ, Ɍ ɞɌɖɒɑ ɚɛɜɑɐɑɗɑəɔɑ 

ɟɜɚɎəɫ Ƚȶɜ Ɏɚ Ɏɜɑɘɑəəɚɕ ɛɑɜɔɚɐ, əɑ ɛɜɑɎɧ-

ɤɌɪɥɔɕ 48 ɣ ɚɞ ɘɚɘɑəɞɌ ɛɜɚɎɑɐɑəɔɫ ɔɘ ȰȼȽȯ. 

Ȼɚ ɜɑɓɟɗɨɞɌɞɌɘ ȰȼȽȯ ɜɌɝɝɣɔɞɧɎɌɗɔ Ƚȶɀ (ɝɟɘ-

ɘɌɜəɟɪ ɔ ɚɞɐɑɗɨəɚ ɐɗɫ ɖɌɒɐɚɕ ɔɓ ɛɚɣɑɖ) ɔ ɖɗɔ-

ɜɑəɝ ɔəɐɔɖɌɞɚɜɌ ɔɓ ɖɜɚɎɔ; ɛɚ ɟɜɚɎəɪ Ƚȶɜ ð 

ɖɗɔɜɑəɝ ɖɜɑɌɞɔəɔəɌ (ɠɚɜɘɟɗɌ ȶɚɖɜɚɠɞɌ-ȯɚɗɞɌ). 

ȿ 40 ɍɚɗɨəɧɡ ɚɝɟɥɑɝɞɎɗɫɗɔ ɚɛɜɑɐɑɗɑəɔɑ 

ɖɚəɢɑəɞɜɌɢɔɔ ɗɔɛɚɖɌɗɔəɌ-2 (NGAL) Ɏ ɝɧɎɚɜɚɞ-

ɖɑ ɖɜɚɎɔ ɐɚ ȶɄ ɔ ɣɑɜɑɓ 5 ɣɌɝɚɎ ɛɚɝɗɑ əɌɣɌɗɌ 

ɚɛɑɜɌɞɔɎəɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ ɔ ɢɔɝɞɌɞɔəɌ Ƚ ɐɚ 

ɔ ɣɑɜɑɓ 24 ɣɌɝɌ ɛɚɝɗɑ əɌɣɌɗɌ ȶɄ. 

ȰɔəɌɘɔɣɑɝɖɟɪ ɜɌɐɔɚəɟɖɗɔɐəɟɪ ɜɑəɚɝ-

ɢɔəɞɔɏɜɌɠɔɪ ɝ 99mȾɝ-ȰȾȻȬ (ȻɑəɞɌɞɑɡ, 99mȾɝ, 

çȰɔɌɘɑɐè, ȼɚɝɝɔɫ) ɛɜɚɎɚɐɔɗɔ Ɏ ɛɚɗɚɒɑəɔɔ ɛɌ-

ɢɔɑəɞɌ ɝɔɐɫ ɝɛɔəɚɕ ɖ ɐɑɞɑɖɞɚɜɟ ɏɌɘɘɌ-ɖɌɘɑɜɧ, 

ɣɞɚɍɧ Ɏ ɛɚɗɑ ɓɜɑəɔɫ ɛɚɛɌɐɌɗɔ ɝɑɜɐɢɑ ɔ ɛɚɣɖɔ. 

ȼɌɐɔɚɠɌɜɘɛɜɑɛɌɜɌɞ ɎɎɚɐɔɗɔ ɎəɟɞɜɔɎɑəəɚ Ɏ 

ɐɚɓɑ 30-40 ɘȭɖ (0,8-1,0 ɘȶɔ) ɔ ɚɍɦɑɘɑ ɐɚ 1-1,5 

ɘɗ. ȳɌɛɔɝɨ ɛɜɚɐɚɗɒɌɗɔ Ɏ ɞɑɣɑəɔɑ 20 ɘɔə Ɏ ɜɑ-

ɒɔɘɑ 1 ɖɌɐɜ/ɘɔə. Ȱɗɫ ɜɌɝɣɑɞɌ Ƚȶɀ ɛɜɚɎɚɐɔɗɔ 

ɓɌɛɔɝɨ ɌɖɞɔɎəɚɝɞɔ ɤɛɜɔɢɌ ɐɚ ɔ ɛɚɝɗɑ ɎɎɑɐɑəɔɫ 

ɜɌɐɔɚɠɌɜɘɛɜɑɛɌɜɌɞɌ ɛɌɢɔɑəɞɟ. 

Ȯɝɑ ɝɢɔəɞɔɏɜɌɠɔɣɑɝɖɔɑ ɔɝɝɗɑɐɚɎɌəɔɫ ɍɧ-

ɗɔ Ɏɧɛɚɗəɑəɧ əɌ ɏɌɘɘɌ-ɖɌɘɑɜɌɡ Forte (Philips 

Medical Systems, Netherlands) ɔ çOmega 500è 

(çTechnicareè, ȽɄȬ-ɀȼȯ). ȺɍɜɌɍɚɞɖɟ ɛɚɗɟɣɑəəɧɡ 

ɝɢɔəɞɔɏɜɌɘɘ ɛɜɔ ɛɚɘɚɥɔ ɛɌɖɑɞɚɎ ɛɜɔɖɗɌɐəɧɡ 

ɛɜɚɏɜɌɘɘ JetStreamÈ Workspace Release 3.0 

(Philips Medical Systems,  Nederlands) ɔ çȽɢɔəɞɔè 

(ȹȻȺ çȯɑɗɘɚɝè, ȼɚɝɝɔɫ).  

Ⱥɛɜɑɐɑɗɑəɔɑ ɖɚəɢɑəɞɜɌɢɔɔ ɗɔɛɚɖɌɗɔəɌ Ɏ 

ɝɧɎɚɜɚɞɖɑ ɖɜɚɎɔ ɛɜɚɎɚɐɔɗɔ ɝ ɛɚɘɚɥɨɪ ɞɑɝɞ-

ɝɔɝɞɑɘɧ Human Lipocalin-2 NGAL, ELISA 

(BioVendor Laboratory Medicine, Inc.). ȽɚɐɑɜɒɌ-

əɔɑ ɂɔɝɞɌɞɔəɌ Ƚ ɚɛɜɑɐɑɗɫɗɔ Ɏ ɝɧɎɚɜɚɞɖɑ ɖɜɚɎɔ 

ð ɝ ɛɚɘɚɥɨɪ ɞɑɝɞ-ɝɔɝɞɑɘɧ Human Cystatin C 

ELISA (BioVendor Laboratory Medicine, Inc.). 

Ȼɜɔəɢɔɛ ɘɑɞɚɐɌ ɚɝəɚɎɌə əɌ ɖɚɗɔɣɑɝɞɎɑəəɚɘ 

ɞɎɑɜɐɚɠɌɓəɚɘ çɝɩəɐɎɔɣè-ɎɌɜɔɌəɞɑ ɔɘɘɟəɚɠɑɜ-

ɘɑəɞəɚɏɚ ɌəɌɗɔɓɌ.  

CɞɌɞɔɝɞɔɣɑɝɖɟɪ ɚɍɜɌɍɚɞɖɟ ɐɌəəɧɡ ɛɜɚɎɚ-

ɐɔɗɔ ɛɜɔ ɛɚɘɚɥɔ ɛɌɖɑɞɌ ɛɜɚɏɜɌɘɘ 

çSTATISTICA 6.0è ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɚɛɔɝɌɞɑɗɨ-

əɚɕ ɝɞɌɞɔɝɞɔɖɔ (Descriptive statistics). Ȱɗɫ 

ɚɢɑəɖɔ ɐɚɝɞɚɎɑɜəɚɝɞɔ ɜɌɓɗɔɣɔɕ ɓɌɎɔɝɔɘɧɡ Ɏɧ-

ɍɚɜɚɖ ɔɝɛɚɗɨɓɚɎɌɗɔ əɑɛɌɜɌɘɑɞɜɔɣɑɝɖɔɑ ɖɜɔɞɑ-

ɜɔɔ ȮɔɗɖɚɖɝɚəɌ ɔ Sign-ɞɑɝɞɌ ɐɗɫ ɛɌɜəɧɡ ɔɓɘɑ-

ɜɑəɔɕ. Ȱɗɫ ɎɧɫɎɗɑəɔɫ ɖɚɜɜɑɗɫɢɔɚəəɧɡ ɝɎɫɓɑɕ 

Ɏ ɛɚɗɟɣɑəəɧɡ ɐɌəəɧɡ ɔɝɛɚɗɨɓɚɎɌɗɔ ɖɚɩɠɠɔɢɔ-

ɑəɞ ɖɚɜɜɑɗɫɢɔɔ ȽɛɔɜɘɑəɌ. ȴɓɘɑəɑəɔɫ ɔ ɎɓɌɔ-

ɘɚɝɎɫɓɔ ɘɑɒɐɟ ɚɛɜɑɐɑɗɫɑɘɧɘɔ ɛɌɜɌɘɑɞɜɌɘɔ 

ɝɣɔɞɌɗɔɝɨ  ɓəɌɣɔɘɧɘɔ  ɛɜɔ  ɐɚɝɞɚɎɑɜəɚɝɞɔ  p <  
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0,05.  

ȼɑɓɟɗɨɞɌɞɧ ɔ ɚɍɝɟɒɐɑəɔɑ. 

ȽɚɏɗɌɝəɚ ɜɑɓɟɗɨɞɌɞɌɘ ȰȼȽȯ Ɏ ɔɝɡɚɐəɚɘ 

ɝɚɝɞɚɫəɔɔ (ɐɚ ɚɛɑɜɌɞɔɎəɚɏɚ ɗɑɣɑəɔɫ) ɟ 80 ɔɓ 

108 ɚɍɝɗɑɐɚɎɌəəɧɡ ɛɌɢɔɑəɞɚɎ (74,1 %)  ɍɧɗɚ 

ɎɧɫɎɗɑəɚ ɝəɔɒɑəɔɑ ɝɖɚɜɚɝɞɔ ɖɗɟɍɚɣɖɚɎɚɕ 

ɠɔɗɨɞɜɌɢɔɔ ɚɐəɚɕ ɔɗɔ ɚɍɑɔɡ ɛɚɣɑɖ, Ɏ ɞɚɕ ɔɗɔ 

ɔəɚɕ ɝɞɑɛɑəɔ ɎɧɜɌɒɑəəɚɝɞɔ (ɞɌɍɗ. ʈ2). Ƚɜɑɐ-

əɫɫ ɎɑɗɔɣɔəɌ ɚɍɥɑɕ Ƚȶɀ ɛɚ ɐɌəəɧɘ ɜɑəɚɝɢɔə-

ɞɔɏɜɌɠɔɔ ɝɚɝɞɌɎɔɗɌ 107,72 Ñ 1,47 ɘɗ/ɘɔə, ɗɑ-

Ɏɚɕ ɛɚɣɖɔ ð 49,96 Ñ 1,11 ɘɗ/ɘɔə, ɛɜɌɎɚɕ ɛɚɣɖɔ 

ð 57,72 Ñ 0,91 ɘɗ/ɘɔə (ɞɌɍɗ. ʈ2). Ȼɜɔ ɩɞɚɘ 12 

ɛɌɢɔɑəɞɚɎ (11,1%)  ɔɝɡɚɐəɚ ɔɘɑɗɔ ɎɧɜɌɒɑəəɟɪ 

ɛɚɣɑɣəɟɪ ɐɔɝɠɟəɖɢɔɪ (ɝəɔɒɑəɔɑ Ƚȶɀ ɚɐəɚɕ 

ɔɗɔ ɚɍɑɔɡ ɛɚɣɑɖ ɍɚɗɑɑ ɣɑɘ əɌ 30% ɚɞ əɚɜɘɌɗɨ-

əɚɏɚ ɟɜɚɎəɫ), ɔ ɟ 48 ɍɚɗɨəɧɡ (44,4%), Ɏɖɗɪɣɑə-

əɧɡ Ɏ ɔɝɝɗɑɐɚɎɌəɔɑ, əɌɜɟɤɑəɔɑ ɠɔɗɨɞɜɌɢɔɚə-

əɚɕ ɠɟəɖɢɔɔ əɚɝɔɗɚ ɟɘɑɜɑəəɧɕ ɡɌɜɌɖɞɑɜ. Ƚɗɑ-

ɐɟɑɞ ɚɞɘɑɞɔɞɨ, ɣɞɚ ɡɜɚəɔɣɑɝɖɔɑ ɓɌɍɚɗɑɎɌəɔɫ 

ɛɚɣɑɖ Ɏ ɛɜɚɢɑɝɝɑ ɖɗɔəɔɣɑɝɖɚɏɚ ɚɍɝɗɑɐɚɎɌəɔɫ 

ɍɧɗɔ ɐɔɌɏəɚɝɞɔɜɚɎɌəɧ ɞɚɗɨɖɚ ɟ 18 ɛɌɢɔɑəɞɚɎ 

(16,7%). ȽɗɑɐɚɎɌɞɑɗɨəɚ, əɌɜɟɤɑəɔɑ ɠɟəɖɢɔɚ-

əɌɗɨəɚɕ ɌɖɞɔɎəɚɝɞɔ ɛɚɣɑɖ ɟ ɍɚɗɨɤɔəɝɞɎɌ ɍɚɗɨ-

əɧɡ ɐɌəəɚɕ ɏɜɟɛɛɧ ɚɍɟɝɗɚɎɗɑəɚ əɌɗɔɣɔɑɘ ɁȽȹ 

[1-3]. ȽɞɌɞɔɝɞɔɣɑɝɖɔɕ ɌəɌɗɔɓ ɛɚɖɌɓɌɗ əɌɗɔɣɔɑ 

ɖɚɜɜɑɗɫɢɔɚəəɚɕ ɎɓɌɔɘɚɝɎɫɓɔ ɘɑɒɐɟ Ƚȶɀ, 

ɚɛɜɑɐɑɗɑəəɚɕ ɝ ɛɚɘɚɥɨɪ ɜɌɐɔɚəɟɖɗɔɐəɚɏɚ ɘɑ-

ɞɚɐɌ, ɔ ɟɜɚɎəɑɘ ɖɗɔɜɑəɝɌ ɖɜɑɌɞɔəɔəɌ (R = 0.30, 

p = 0.005).  

ȼɫɐɚɘ ɔɝɝɗɑɐɚɎɌɞɑɗɑɕ ɚɞɘɑɣɑəɚ, ɣɞɚ ɟɜɚɎ-

əɔ ɗɔɛɚɖɌɗɔəɌ-2 (NGAL) ɔ ɢɔɝɞɌɞɔəɌ Ƚ ɘɚɏɟɞ 

ɝɗɟɒɔɞɨ Ɏ ɖɌɣɑɝɞɎɑ ɓəɌɣɔɘɧɡ əɑɓɌɎɔɝɔɘɧɡ 

ɛɜɑɐɔɖɞɚɜɚɎ ɝɑɜɐɑɣəɚ-ɝɚɝɟɐɔɝɞɧɡ ɝɚɍɧɞɔɕ, 

ɎɖɗɪɣɌɫ ɗɑɞɌɗɨəɚɝɞɨ, ɣɌɝɞɚɞɟ ɜɌɓɎɔɞɔɫ ɔ ɞɫ-

ɒɑɝɞɨ Ƚȹ [26, 27]. 

Ƚɜɑɐəɫɫ ɎɑɗɔɣɔəɌ ɗɔɛɚɖɌɗɔəɌ-2 ɟ ɚɍɝɗɑ-

ɐɚɎɌəəɧɡ ɍɚɗɨəɧɡ ɐɚ ɚɛɑɜɌɞɔɎəɚɏɚ ɗɑɣɑəɔɫ ɝɚ-

ɝɞɌɎɔɗɌ 67,02 Ñ 6,64 əɏ/ɘɗ, ɣɞɚ ɛɜɑɎɧɤɌɑɞ 

ɝɜɑɐəɔɕ ɛɚɖɌɓɌɞɑɗɨ ɐɗɫ ɔəɐɔɎɔɐɟɟɘɚɎ ɍɑɓ 

əɌɗɔɣɔɫ ȽȽȳ (ɞɌɍɗ. ʈ2). ɉɞɚ ɝɚɏɗɌɝɟɑɞɝɫ ɝ ɐɌə-

əɧɘɔ Choi K.M. c ɝɚɌɎɞ., ɝɚɏɗɌɝəɚ ɖɚɞɚɜɧɘ ɟ 

ɛɌɢɔɑəɞɚɎ ɝ ɌəɏɔɚɏɜɌɠɔɣɑɝɖɔ ɛɚɐɞɎɑɜɒɐɑəəɧ-

ɘɔ ɝɞɑəɚɓɌɘɔ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ ɝɜɑɐəɔɕ 

ɟɜɚɎɑəɨ s-NGAL ɝɚɝɞɌɎɔɗ 82,6 Ñ 38,7 əɏ/ɘɗ ɛɜɚ-

ɞɔɎ 43,8 Ñ 27,8 əɏ/ɘɗ Ɏ ɏɜɟɛɛɑ ɖɚəɞɜɚɗɫ [27]. 

ȬɎɞɚɜɧ ɛɚɗɌɏɌɪɞ, ɣɞɚ ɔɓɘɑɜɑəɔɑ s-NGAL ɘɚɒɑɞ 

ɍɧɞɨ ɛɚɗɑɓəɧɘ ɐɗɫ ɚɢɑəɖɔ ɜɔɝɖɌ ȽȽȳ, ɛɚɝɖɚɗɨ-

ɖɟ ɑɏɚ ɟɜɚɎəɔ əɑɓɌɎɔɝɔɘɚ ɝɎɫɓɌəɧ əɑ ɞɚɗɨɖɚ ɝ 

ȾɌɍɗɔɢɌ ʈ1.        ʂʣʠʥʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʙʦʣʴʥʳʭ ʀɹʉ, ʣʝʯʝʥʥʳʭ ʤʝʪʦʜʦʤ 

 ʢʦʨʦʥʘʨʥʦʛʦ ʰʫʥʪʠʨʦʚʘʥʠʷ. 

ʇʦʢʘʟʘʪʝʣʴ n = 108, ʘʙʩ. % 

ɺʦʟʨʘʩʪ, ʛʦʜʳ (ʄ Ñ SE) 54,94 Ñ 0,72 

Cʪʝʥʦʢʘʨʜʠʷ ʥʘʧʨʷʞʝʥʠʷ:   II ʌʂ 

                                               III  ʌʂ 

                                               IV ʌʂ 

21 

67 

5 

19,5 

62 

4,6 

ɹʝʟʙʦʣʝʚʘʷ ʩʪʝʥʦʢʘʨ
ʠ ̫ 4 3,7 

ʅʝʩʪʘʙʠʣʴʥʘʷ ʩʪʝʥʦʢʘʨʜʠʷ 11 10,2 

ʍʉʅ (ʧʦ NYHA):   ʌʂ I 

                                 ʌʂ II  

                                 ʌʂ III  

4 

65 

39 

3,7 

60,2 

36,1 

ʇʝʨʝʥʝʩʝʥʥʳʡ ʀʄ 93 86 

ɸʥʝʚʨʠʟʤʘ ʃɾ 31 
8,7 

ʇʦʨʘʞʝʥʥʳʝ ʂɸ:     1 

                                   2 

                                   3 

13 

32 

63 

12 

29,6 

58,4 

ʂʦʣʠʯʝʩʪʚʦ ʰʫʥʪʦʚ (ʄ Ñ SE) 2,69 Ñ 0,10 

ɿʘʙʦʣʝʚʘʥʠʷ ʧʦʯʝʢ ʚ ʘʥʘʤʥʝʟʝ 18 16,7 

ʇʨʠʤʝʯʘʥʠʷ. ʀɹʉ ï ʠʰʝʤʠʯʝʩʢʘʷ ʙʦʣʝʟʥʴ ʩʝʨʜʮʘ; ʌʂ ï ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʢʣʘʩʩ; ʍʉʅ ï ʭʨʦʥʠʯʝ-

ʩʢʘʷ ʩʝʨʜʝʯʥʘʷ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ; ʀʄ ï ʠʥʬʘʨʢʪ ʤʠʦʢʘʨʜʘ; ʃɾ ï ʣʝʚʳʡ ʞʝʣʫʜʦʯʝʢ; ʂɸ ï ʢʦʨʦ-

ʥʘʨʥʳʝ ʘʨʪʝʨʠʠ. 
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ɖɚɜɚəɌɜəɧɘ Ɍɞɑɜɚɝɖɗɑɜɚɓɚɘ, əɚ ɞɌɖɒɑ ɝ ɔəɝɟ-

ɗɔəɚɜɑɓɔɝɞɑɞəɚɝɞɨɪ ɔ ɝɔɝɞɚɗɔɣɑɝɖɔɘ ɐɌɎɗɑəɔ-

ɑɘ [27]. ȭɚɗɑɑ ɞɚɏɚ, əɌɘɔ ɍɧɗɌ ɚɍəɌɜɟɒɑəɌ ɚɍ-

ɜɌɞəɌɫ ɖɚɜɜɑɗɫɢɔɚəəɌɫ ɎɓɌɔɘɚɝɎɫɓɨ ɘɑɒɐɟ 

ɟɜɚɎəɫɘɔ s-NGAL ɔ ɠɜɌɖɢɔɑɕ ɎɧɍɜɚɝɌ ȷȲ (R = 

- 0,37, p = 0,02).  

Ȯ ɜɫɐɑ ɜɌɍɚɞ ɍɧɗɚ ɟɝɞɌəɚɎɗɑəɚ, ɣɞɚ ɟɜɚɎ-

əɔ ɗɔɛɚɖɌɗɔəɌ ɐɚɝɞɚɎɑɜəɚ ɖɚɜɜɑɗɔɜɟɪɞ ɝ ɖɜɑɌ-

ɞɔəɔəɚɘ ɝɧɎɚɜɚɞɖɔ ɖɜɚɎɔ, ɑɏɚ ɖɗɔɜɑəɝɚɘ ɔ ɝ 

Ƚȶɀ, ɜɌɝɝɣɔɞɌəəɚɕ ɛɚ ɠɚɜɘɟɗɑ MDRD [28 - 30]. 

ȺɐəɌɖɚ Ɏ əɌɤɑɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɞɌɖɚɕ ɎɓɌɔɘɚ-

ɝɎɫɓɔ ɚɍəɌɜɟɒɑəɚ əɑ ɍɧɗɚ. ɉɞɚ ɘɚɒɑɞ ɍɧɞɨ ɚɍɟ-

ɝɗɚɎɗɑəɚ ɞɑɘ, ɣɞɚ ɟɜɚɎəɔ NGAL Ɏ ɛɗɌɓɘɑ ɖɜɚɎɔ 

ɝɎɫɓɌəɧ əɑ ɞɚɗɨɖɚ ɝ ɘɚɜɠɚɗɚɏɔɣɑɝɖɔɘ ɔ ɠɟəɖ-

ɢɔɚəɌɗɨəɧɘ ɝɚɝɞɚɫəɔɑɘ ɛɚɣɑɣəɧɡ ɖɌəɌɗɨɢɑɎ, 

əɚ ɞɌɖɒɑ ɔ ɝ ɐɜɟɏɔɘɔ ɑɏɚ ɠɟəɖɢɔɫɘɔ. Ȯ ɣɌɝɞ-

əɚɝɞɔ, NGAL ɟɣɌɝɞɎɟɑɞ Ɏ ɎɚɝɝɞɌəɚɎɗɑəɔɔ ɛɚ-

Ɏɜɑɒɐɑəəɚɏɚ ɩɛɔɞɑɗɔɫ ɖɌɖ ɍɑɗɚɖ ɚɝɞɜɚɕ ɠɌɓɧ 

ɎɚɝɛɌɗɑəɔɫ, Ɍ ɞɌɖɒɑ Ɏ ɜɑɘɚɐɑɗɔɜɚɎɌəɔɔ Ɍɞɑɜɚ-

ɝɖɗɑɜɚɞɔɣɑɝɖɔɡ ɍɗɫɤɑɖ ɔ ɘɔɚɢɔɞɚɎ ɛɜɔ ɔɤɑ-

ɘɔɣɑɝɖɔɡ ɛɚɎɜɑɒɐɑəɔɫɡ ɘɔɚɖɌɜɐɌ [31]. Ȯ ɞɚ ɒɑ 

Ɏɜɑɘɫ ɝɞɌɞɔɝɞɔɣɑɝɖɔɕ ɌəɌɗɔɓ ɛɚɓɎɚɗɔɗ ɎɧɫɎɔɞɨ 

əɌɗɔɣɔɑ ɚɍɜɌɞəɚɕ ɖɚɜɜɑɗɫɢɔɚəəɚɕ ɎɓɌɔɘɚɝɎɫɓɔ 

ɘɑɒɐɟ Ɏɑɗɔɣɔəɚɕ Ƚȶɀ, ɛɚɗɟɣɑəəɚɕ ɜɌɐɔɚ-

əɟɖɗɔɐəɧɘ ɘɑɞɚɐɚɘ, ɔ ɟɜɚɎəɑɘ ɗɔɛɚɖɌɗɔəɌ ɟ 

ɚɍɝɗɑɐɚɎɌəəɧɡ ɛɌɢɔɑəɞɚɎ (R = - 0.33, ɜ = 0.03).  

Shlipak M.G. ɔ ɝɚɌɎɞ. ɝɜɌɎəɔɎɌɗɔ ɟɜɚɎəɔ 

ɖɜɑɌɞɔəɔəɌ ɔ ɢɔɝɞɌɞɔəɌ Ƚ ɖɌɖ ɛɜɑɐɔɖɞɚɜɚɎ 

əɑɍɗɌɏɚɛɜɔɫɞəɚɏɚ ɛɜɚɏəɚɓɌ Ɏ ɡɚɐɑ ɔɝɝɗɑɐɚɎɌəɔɫ 

Cardiovascular Health Study [32]. ȭɧɗɚ ɟɝɞɌəɚɎ-

ɗɑəɚ, ɣɞɚ ɝɌɘɧɕ Ɏɧɝɚɖɔɕ ɖɎɔəɞɔɗɨ ɢɔɝɞɌɞɔəɌ Ƚ 

(Ó 1,29 ɘɏ/ɗ) ɍɧɗ ɌɝɝɚɢɔɔɜɚɎɌə ɝɚ ɓəɌɣɔɞɑɗɨ-

əɧɘ ɎɚɓɜɌɝɞɌəɔɑɘ ɜɔɝɖɌ ɝɘɑɜɞɔ ɚɞ ɝɑɜɐɑɣəɚ-

ɝɚɝɟɐɔɝɞɧɡ ɛɜɔɣɔə, ɔəɠɌɜɖɞɌ ɘɔɚɖɌɜɐɌ ɔ ɔə-

ɝɟɗɨɞɌ. 

ȺɐəɌɖɚ, ɝɚɏɗɌɝəɚ ɛɚɗɟɣɑəəɧɘ əɌɘɔ ɐɌə-

əɧɘ, ɝɜɑɐəɔɕ ɟɜɚɎɑəɨ ɢɔɝɞɌɞɔəɌ Ƚ Ɏ ɝɧɎɚɜɚɞɖɑ 

ɖɜɚɎɔ ɟ ɚɍɝɗɑɐɚɎɌəəɧɡ ɛɌɢɔɑəɞɚɎ ɝɚɝɞɌɎɔɗ 

722,05 Ñ 29,77 əɏ/ɘɗ (ɞɌɍɗ. ʈ2), ɣɞɚ ɝɚɚɞɎɑɞ-

ɝɞɎɟɑɞ ɟɜɚɎəɪ ɐɌəəɚɏɚ ɘɌɜɖɑɜɌ ɟ ɛɜɌɖɞɔɣɑɝɖɔ 

ɓɐɚɜɚɎɧɡ ɗɔɢ, ɖɚɞɚɜɧɕ ɐɗɫ ɘɟɒɣɔə ɝɚɝɞɌɎɗɫɑɞ 

0,74 Ñ 0,10 ɘɏ/ɗ (740 Ñ 100 əɏ/ɘɗ) [33]. ȶɜɚɘɑ 

ɞɚɏɚ, Ɏ ɚɞɗɔɣɔɑ ɚɞ ɗɔɛɚɖɌɗɔəɌ-2, Ɏ əɌɤɑɘ ɔɝ-

ɝɗɑɐɚɎɌəɔɔ əɑ ɍɧɗɚ ɛɚɗɟɣɑəɚ ɖɚɜɜɑɗɫɢɔɚəəɚɕ 

ɎɓɌɔɘɚɝɎɫɓɔ ɘɑɒɐɟ ɟɜɚɎəɫɘɔ ɢɔɝɞɌɞɔəɌ Ƚ ɔ 

ɀȮ ȷȲ (ɜ = 0,80), Ɍ ɞɌɖɒɑ ɝ Ƚȶɀ, ɜɌɝɝɣɔɞɌəəɚɕ 

ɝ ɛɚɘɚɥɨɪ ɜɌɐɔɚəɟɖɗɔɐəɚɏɚ ɘɑɞɚɐɌ (ɜ = 0,21). 

ȴɓɘɑəɑəɔɫ ɝɢɔəɞɔɏɜɌɠɔɣɑɝɖɔɡ ɛɚɖɌɓɌɞɑ-

ɗɑɕ ɛɚɝɗɑ ȶɄ ɛɜɑɐɝɞɌɎɗɑəɧ Ɏ ɞɌɍɗɔɢɑ ʈ2, ɔɓ 

ɖɚɞɚɜɚɕ ɝɗɑɐɟɑɞ, ɣɞɚ ɛɚɝɗɑ ȶɄ Ɏ ɟɝɗɚɎɔɫɡ ȴȶ 

ɘɧ əɌɍɗɪɐɌɗɔ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɐɚɝɞɚɎɑɜəɧɑ ɔɓ-

ɘɑəɑəɔɫ ɛɚɖɌɓɌɞɑɗɑɕ ɠɟəɖɢɔɚəɌɗɨəɚɕ ɌɖɞɔɎ-

əɚɝɞɔ ɛɚɣɑɖ. ȾɌɖ, ɔɘɑɗɚ ɘɑɝɞɚ ɐɚɝɞɚɎɑɜəɚɑ 

ɟɘɑəɨɤɑəɔɑ ɝɜɑɐəɑɏɚ ɓəɌɣɑəɔɫ ɚɍɥɑɕ Ƚȶɀ ɔ 

Ƚȶɀ ɐɗɫ ɖɌɒɐɚɕ ɔɓ ɛɚɣɑɖ, Ɍ ɞɌɖɒɑ ɝɞɌɞɔɝɞɔɣɑ-

ɝɖɔ ɓəɌɣɔɘɚɑ ɟɎɑɗɔɣɑəɔɑ ɖɗɔɜɑəɝɌ ɖɜɚɎɔ. Ȼɜɔ 

ɩɞɚɘ ɐɚɎɚɗɨəɚ ɎɧɜɌɒɑəəɌɫ ɛɚɣɑɣəɌɫ ɐɔɝɠɟəɖ-

ɢɔɫ (ɝəɔɒɑəɔɑ ɝɟɘɘɌɜəɚɕ Ƚȶɀ əɌ 15% ɔ ɍɚɗɑɑ 

ɚɞ ɔɝɡɚɐəɚɏɚ ɟɜɚɎəɫ) ɛɚɐ Ɏɗɔɫəɔɑɘ əɑɛɟɗɨɝɔ-

ɜɟɪɥɑɏɚ ɖɜɚɎɚɞɚɖɌ  ɜɌɓɎɔɗɌɝɨ Ɏ 35% ɝɗɟɣɌɑɎ, 

əɑɓəɌɣɔɞɑɗɨəɚɑ ɟɘɑəɨɤɑəɔɑ ɠɔɗɨɞɜɌɢɔɚəəɚɕ 

ɌɖɞɔɎəɚɝɞɔ ɍɧɗɚ ɚɞɘɑɣɑəɚ ɟ 18 ɛɌɢɔɑəɞɚɎ 

(16,7%).  

Ƀɑɜɑɓ 5 ɣɌɝɚɎ ɛɚɝɗɑ ɚɛɑɜɌɞɔɎəɚɏɚ ɎɘɑɤɌ-

ɞɑɗɨɝɞɎɌ ɔɘɑɗɚ ɘɑɝɞɚ ɐɚɝɞɚɎɑɜəɚɑ ɟɎɑɗɔɣɑəɔɑ 

ɖɚəɢɑəɞɜɌɢɔɔ s-NGAL ɛɚ ɚɞəɚɤɑəɔɪ ɖ ɐɚɚɛɑ-

ɜɌɢɔɚəəɚɘɟ ɓəɌɣɑəɔɪ (ɝ 65,01 Ñ 8,64 ɐɚ 171,65 

Ñ 20,10 əɏ/ɘɗ, ɜ = 0,000036). ȽɞɌɞɔɝɞɔɣɑɝɖɔɕ 

ɌəɌɗɔɓ ɛɚɓɎɚɗɔɗ əɌɘ ɎɧɫɎɔɞɨ əɌɗɔɣɔɑ Ɏɧɝɚɖɚɕ 

ɝɞɑɛɑəɔ ɖɚɜɜɑɗɫɢɔɔ ɘɑɒɐɟ ɛɜɚɐɚɗɒɔɞɑɗɨəɚ-

ɝɞɨɪ ȴȶ ɔ ɐɔəɌɘɔɖɚɕ  Ƚȶɀ (R = 0.42; ɜ = 

0.017), Ɍ ɞɌɖɒɑ ɘɑɒɐɟ ɛɜɚɐɚɗɒɔɞɑɗɨəɚɝɞɨɪ ȴȶ 

ɔ ɐɔəɌɘɔɖɚɕ ɟɜɚɎəɫ s-NGAL (R = 0.39, p = 0.02) 

ɟ ɖɌɜɐɔɚɡɔɜɟɜɏɔɣɑɝɖɔɡ ɛɌɢɔɑəɞɚɎ. Ȯ ɛɚɝɗɑɚɛɑ-

ɜɌɢɔɚəəɚɘ ɛɑɜɔɚɐɑ ɞɌɖɒɑ ɐɚɝɞɚɎɑɜəɚ ɝəɔɓɔɗɝɫ 

ɖɗɔɜɑəɝ ɖɜɑɌɞɔəɔəɌ. 

ȺɍəɌɜɟɒɑəəɚɑ əɌɘɔ ɛɚɎɧɤɑəɔɑ ɟɜɚɎəɫ s-

NGAL ɟ ɖɌɜɐɔɚɡɔɜɟɜɏɔɣɑɝɖɔɡ ɛɌɢɔɑəɞɚɎ Ɏ ɛɑɜ-

Ɏɧɑ ɣɌɝɧ ɛɚɝɗɑ ɚɛɑɜɌɞɔɎəɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ 

ɝɚɏɗɌɝɟɑɞɝɫ ɝ ɜɑɓɟɗɨɞɌɞɌɘɔ, ɛɚɗɟɣɑəəɧɘɔ ɐɜɟ-

ɏɔɘɔ ɔɝɝɗɑɐɚɎɌɞɑɗɫɘɔ. Ȯ ɣɌɝɞəɚɝɞɔ, Mishra J. Ƚ 

ɝɚɌɎɞ. əɌɍɗɪɐɌɗɔ ɛɚɐɦɑɘ ɟɜɚɎəɫ ɗɔɛɚɖɌɗɔəɌ Ɏ 

ɛɗɌɓɘɑ ɖɜɚɎɔ ɣɑɜɑɓ 2 ɣɌɝɌ ɛɚɝɗɑ əɌɣɌɗɌ ɚɛɑɜɌ-

ɢɔɔ ɝɑɜɐɑɣəɚ-ɗɑɏɚɣəɚɏɚ ɤɟəɞɔɜɚɎɌəɔɫ ɟ ɐɑɞɑɕ 

[34]. ȬɎɞɚɜɧ ɞɌɖɒɑ ɚɍəɌɜɟɒɔɗɔ əɌɗɔɣɔɑ ɖɚɜɜɑ-

ɗɫɢɔɔ ɘɑɒɐɟ ɛɜɚɐɚɗɒɔɞɑɗɨəɚɝɞɨɪ ɚɛɑɜɌɢɔɔ ɔ 

ɔɓɘɑəɑəɔɫɘɔ ɟɜɚɎəɫ NGAL [34].  

ȹɑɛɟɗɨɝɔɜɟɪɥɔɕ ɖɜɚɎɚɞɚɖ Ɏ ɟɝɗɚɎɔɫɡ 

ɩɖɝɞɜɌɖɚɜɛɚɜɌɗɨəɚɏɚ ɖɜɚɎɚɚɍɜɌɥɑəɔɫ ɓɌɛɟɝɖɌ-

ɑɞ ɖɌɝɖɌɐ ɛɜɚɎɚɝɛɌɗɔɞɑɗɨəɧɡ ɜɑɌɖɢɔɕ, Ɏɧɓɧ-

ɎɌɫ ɛɚɎɧɤɑəɔɑ ɟɜɚɎəɫ ɢɔɜɖɟɗɔɜɟɪɥɔɡ ɖɌɞɑɡɚ-

ɗɌɘɔəɚɎ ɔ ɘɑɐɔɌɞɚɜɚɎ ɚɝɞɜɚɕ ɠɌɓɧ ɎɚɝɛɌɗɑ-

əɔɫ, Ɏ ɞɚɘ ɣɔɝɗɑ ɗɔɛɚɖɌɗɔəɌ [31, 35]. ȻɚɗɌɏɌɪɞ, 

ɣɞɚ ɜɌəəɔɕ ɛɚɐɦɑɘ ɟɜɚɎəɫ NGAL Ɏ ɛɗɌɓɘɑ ɖɜɚ-

Ɏɔ (ɝɛɟɝɞɫ 2-6 ɣ ɛɚɝɗɑ ɖɌɜɐɔɚɡɔɜɟɜɏɔɣɑɝɖɚɏɚ 

ɎɘɑɤɌɞɑɗɨɝɞɎɌ) ɚɍɟɝɗɚɎɗɑə ɞɑɘ, ɣɞɚ ɗɔɛɚɖɌɗɔə 

ɛɚɝɞɟɛɌɑɞ Ɏ ɢɔɜɖɟɗɫɢɔɪ ɎɝɗɑɐɝɞɎɔɑ ɎɧɓɎɌəəɚɕ 

ɚɛɑɜɌɢɔɑɕ ɎɚɝɛɌɗɔɞɑɗɨəɚɕ ɌɖɞɔɎɌɢɔɔ əɑɕɞɜɚ-

ɠɔɗɚɎ [34]. Ȱɜɟɏɔɘ əɑɍɗɌɏɚɛɜɔɫɞəɧɘ ɛɚɍɚɣəɧɘ 

ɐɑɕɝɞɎɔɑɘ ȴȶ ɫɎɗɫɑɞɝɫ ɘɌɖɜɚ- ɔ ɘɔɖɜɚɩɘɍɚɗɔ-

ɓɌɢɔɫ ɛɚɣɑɖ, ɛɜɔɎɚɐɫɥɌɫ ɖ ɜɑəɌɗɨəɚɕ ɎɌɓɚɖɚ-

əɝɞɜɔɖɢɔɔ ɔ ɔɤɑɘɔɣɑɝɖɚɘɟ ɛɚɎɜɑɒɐɑəɔɪ ɛɚ-

ɣɑɣəɚɕ ɛɌɜɑəɡɔɘɧ, ɣɞɚ ɞɌɖɒɑ, Ɏ ɝɎɚɪ ɚɣɑɜɑɐɨ, 

ɛɜɔɎɚɐɔɞ ɖ ɩɖɝɛɜɑɝɝɔɔ ɗɔɛɚɖɌɗɔəɌ ɖɌɖ ɘɌɜɖɑ-

ɜɌ ȺȻȻ [22, 35].  

ȶɌɖ ɝɗɑɐɟɑɞ ɔɓ ɞɌɍɗɔɢɧ ʈ2, ɣɑɜɑɓ 24 ɣ ɛɚ-

ɝɗɑ ɚɛɑɜɌɞɔɎəɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ ɔɘɑɗɚ ɘɑɝɞɚ 

ɐɚɝɞɚɎɑɜəɚɑ ɟɎɑɗɔɣɑəɔɑ Ɏ ɝɧɎɚɜɚɞɖɑ ɖɜɚɎɔ 

ɟɜɚɎəɫ ɢɔɝɞɌɞɔəɌ Ƚ ɛɚ ɚɞəɚɤɑəɔɪ ɖ ɐɚɚɛɑɜɌ-

ɢɔɚəəɚɘɟ ɓəɌɣɑəɔɪ (ɝ 726,18 Ñ 41,47 ɐɚ 916,66 

Ñ 63,49 əɏ/ɘɗ). ȺɐəɌɖɚ, ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɗɔɛɚɖɌ-

ɗɔəɚɘ, ɎɧɜɌɒɑəəɚɝɞɨ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɏɚ ɛɚ-

Ɏɧɤɑəɔɫ ɢɔɝɞɌɞɔəɌ Ƚ ɍɧɗɚ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɘɑ-

əɑɑ ɓəɌɣɔɘɧɘ  (ɜ = 0,000242) (ɞɌɍɗ. ʈ2). 

ȶɜɚɘɑ ɞɚɏɚ, əɌɘ əɑ ɟɐɌɗɚɝɨ ɚɍəɌɜɟɒɔɞɨ 

əɌɗɔɣɔɑ ɛɜɫɘɚɕ ɖɚɜɜɑɗɫɢɔɔ ɘɑɒɐɟ ɐɔəɌɘɔɖɚɕ 

ɟɜɚɎəɫ ɢɔɝɞɌɞɔəɌ Ƚ ɔ ɛɜɚɐɚɗɒɔɞɑɗɨəɚɝɞɨɪ ȴȶ 

(R = 0.01, p = 0.95), Ɍ ɞɌɖɒɑ ɝɚ Ɏɜɑɘɑəɑɘ ɛɑɜɑ-

ɒɌɞɔɫ Ɍɚɜɞɧ (R = 0.08, p = 0.73).  

ȰɚɖɌɓɌəɚ,  ɣɞɚ  ɓəɌɣɔɞɑɗɨəɚɑ  ɛɚɎɧɤɑəɔɑ  
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ɟɜɚɎəɫ ɢɔɝɞɌɞɔəɌ Ƚ ɘɚɒɑɞ ɍɧɞɨ ɔəɠɚɜɘɌɞɔɎəɚ 

ɟɒɑ əɌ ɜɌəəɔɡ ɝɞɌɐɔɫɡ əɌɜɟɤɑəɔɫ ɠɟəɖɢɔɔ 

ɛɚɣɑɖ [36]. ȭɧɗɚ ɛɚɖɌɓɌəɚ, ɣɞɚ ɟɎɑɗɔɣɑəɔɑ Ɏ 

ɖɜɚɎɔ ɖɚəɢɑəɞɜɌɢɔɔ ɢɔɝɞɌɞɔəɌ Ƚ ɚɛɑɜɑɒɌɑɞ 

ɛɚɎɧɤɑəɔɑ ɖɚəɢɑəɞɜɌɢɔɔ ɖɜɑɌɞɔəɔəɌ ɖɜɚɎɔ 

əɌ 1-2 ɝɟɞɖɔ ɔ ɜɌɝɢɑəɔɎɌɑɞɝɫ ɖɌɖ ɛɜɔɓəɌɖ I - II 

ɝɞɌɐɔɕ ȺȻȻ ɟ ɍɚɗɨəɧɡ Ɏ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɘ 

ɛɑɜɔɚɐɑ [37]. ȹɑɝɘɚɞɜɫ əɌ ɩɞɚ, ɝɟɥɑɝɞɎɟɑɞ ɜɫɐ 

ɎɚɛɜɚɝɚɎ ɚɞəɚɝɔɞɑɗɨəɚ Ɏɚɓɘɚɒəɚɝɞɔ ɛɜɔɘɑəɑ-

əɔɫ ɢɔɝɞɌɞɔəɌ Ƚ Ɏ ɖɌɣɑɝɞɎɑ ɔəɐɔɖɌɞɚɜɌ ȺȻȻ. 

ȾɌɖ, ɜɑɓɟɗɨɞɌɞɧ ɜɫɐɌ ɔɝɝɗɑɐɚɎɌəɔɕ ɛɚɖɌɓɌɗɔ, 

ɣɞɚ ɖɚəɢɑəɞɜɌɢɔɫ ɢɔɝɞɌɞɔəɌ C Ɏ ɝɧɎɚɜɚɞɖɑ ɟ 

ɚɐəɚɏɚ ɔ ɞɚɏɚ ɒɑ ɔəɐɔɎɔɐɟɟɘɌ ɘɚɒɑɞ ɎɌɜɨɔɜɚ-

ɎɌɞɨ ɓəɌɣɔɞɑɗɨəɚ ɝɔɗɨəɑɑ, ɣɑɘ Ƚȶɜ, Ɍ ɝɜɑɐɔ 

ɠɌɖɞɚɜɚɎ, Ɏɗɔɫɪɥɔɡ əɌ ɑɏɚ ɖɚəɢɑəɞɜɌɢɔɪ, 

ɟɖɌɓɧɎɌɪɞ ɎɚɓɜɌɝɞ, ɛɚɗ, ɜɚɝɞ, Ɏɑɝ, ɖɟɜɑəɔɑ, ɝɧ-

Ɏɚɜɚɞɚɣəɧɕ ɟɜɚɎɑəɨ Ƚ-ɜɑɌɖɞɔɎəɚɏɚ ɍɑɗɖɌ, ɞɑ-

ɜɌɛɔɪ ɝɞɑɜɚɔɐɌɘɔ, ɜɑɎɘɌɞɚɔɐəɧɕ Ɍɜɞɜɔɞ [38 - 

40]. Ȯ ɔɝɝɗɑɐɚɎɌəɔɔ Svensson A.S. ɝ ɝɚɌɎɞ. ɍɧɗɚ 

ɛɚɖɌɓɌəɚ, ɣɞɚ ɛɜɚɢɑɝɝɧ, əɑ ɝɎɫɓɌəəɧɑ ɝ ɠɟəɖ-

ɢɔɑɕ ɛɚɣɑɖ, Ɏ ɣɌɝɞəɚɝɞɔ, ɚɝɞɜɚɑ ɎɚɝɛɌɗɑəɔɑ, 

ɚɖɌɓɧɎɌɪɞ ɝɟɥɑɝɞɎɑəəɚɑ Ɏɗɔɫəɔɑ əɌ ɛɚɝɗɑɚɛɑ-

ɜɌɢɔɚəəɧɑ ɔɓɘɑəɑəɔɫ ɟɜɚɎəɫ ɢɔɝɞɌɞɔəɌ Ƚ, ɣɞɚ 

ɘɚɒɑɞ ɚɤɔɍɚɣəɚ ɔəɞɑɜɛɜɑɞɔɜɚɎɌɞɨ ɖɌɖ ɜɌɓɎɔ-

ɞɔɑ ȺȻȻ [41]. ȽɗɑɐɚɎɌɞɑɗɨəɚ, Ɏ əɌɝɞɚɫɥɑɑ Ɏɜɑ-

ɘɫ əɑɗɨɓɫ ɝɣɔɞɌɞɨ ɐɚɖɌɓɌəəɧɘ ɛɜɑɔɘɟɥɑɝɞɎɌ 

ɚɛɜɑɐɑɗɑəɔɫ ɢɔɝɞɌɞɔəɌ Ƚ ɐɗɫ ɐɔɌɏəɚɝɞɔɖɔ ɛɚ-

ɣɑɣəɚɕ ɐɔɝɠɟəɖɢɔɔ. 

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɜɌɐɔɚəɟɖɗɔɐəɧɕ ɘɑɞɚɐ əɑ 

ɟɝɞɟɛɌɑɞ ɛɚ ɝɎɚɑɕ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɕ ɓəɌɣɔɘɚɝɞɔ 

ɔ ɔəɠɚɜɘɌɞɔɎəɚɝɞɔ ɍɔɚɡɔɘɔɣɑɝɖɔɘ ɘɌɜɖɑɜɌɘ 

Ɏ ɚɢɑəɖɑ ɜɌəəɑɕ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɕ ɐɔɝɠɟəɖ-

ɢɔɔ ɛɚɣɑɖ, ɫɎɗɫɑɞɝɫ ɚɍɚɝəɚɎɌəəɧɘ ɝ ɞɚɣɖɔ ɓɜɑ-

əɔɫ ɐɚɖɌɓɌɞɑɗɨəɚɕ ɘɑɐɔɢɔəɧ, ɛɜɚɝɞ Ɏ ɛɜɔɘɑ-

əɑəɔɔ ɔ ɗɑɏɖɚɐɚɝɞɟɛɑə Ɏ ɤɔɜɚɖɚɕ ɖɗɔəɔɣɑɝɖɚɕ 

ɛɜɌɖɞɔɖɑ. 

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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ȸɟɝɗɔɘɚɎ ȼ.Ʉ.1, ȾɑɜəɚɎɚɕ Ƚ.ȶ.2,3, ȽɑɜɚɎɌ ȹ.Ƚ.2, ȬəɔɝɔɘɚɎ Ɋ.Ȭ.1,  

ȽɞɚɜɚɒɑɎ ȼ.Ȯ.1, Ȼɔəɣɟɖ Ȭ.Ȯ.1  

 
ɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. ȻɜɑɐɝɞɌɎɔɞɨ Ɏɚɓɘɚɒəɚɝɞɔ ɔ ɘɑɞɚɐɔɣɑɝɖɔɑ Ɍɝɛɑɖɞɧ Ɏɧ-

ɛɚɗəɑəɔɫ əɔɓɖɚɐɚɓɚɎɚɕ ɐɔəɌɘɔɣɑɝɖɚɕ ɚɍɦɑɘəɚɕ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ ɝ 

ɌəɌɗɔɓɚɘ ɛɑɜɠɟɓɔɔ ɟ ɛɌɢɔɑəɞɚɎ ɛɚɝɗɑ ɞɜɌəɝɛɗɌəɞɌɢɔɔ ɛɚɐɒɑɗɟɐɚɣəɚɕ ɒɑɗɑ-

ɓɧ ɖɌɖ əɑɔəɎɌɓɔɎəɚɏɚ ɘɑɞɚɐɌ ɖɚɘɛɗɑɖɝəɚɕ ɚɢɑəɖɔ ɞɜɌəɝɛɗɌəɞɌɞɌ.   

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. Ȯ ɔɝɝɗɑɐɚɎɌəɔɔ ɛɜɔəɫɗɔ ɟɣɌɝɞɔɑ 25 ɛɌɢɔɑəɞɚɎ (12 ɘɟɒ-

ɣɔə, 13 ɒɑəɥɔə) Ɏ ɎɚɓɜɌɝɞɑ ɚɞ 24 ɐɚ 54 ɗɑɞ, ɖɚɞɚɜɧɘ ɍɧɗɌ ɎɧɛɚɗəɑəɌ ɝɚɣɑɞɌəəɌɫ 

ɞɜɌəɝɛɗɌəɞɌɢɔɫ ɛɚɐɒɑɗɟɐɚɣəɚɕ ɒɑɗɑɓɧ ɔ ɛɚɣɖɔ ɛɚ ɛɚɎɚɐɟ ɝɌɡɌɜəɚɏɚ ɐɔɌɍɑɞɌ I ɞɔɛɌ. 

Ȯɝɑɘ ɛɌɢɔɑəɞɌɘ ɛɜɚɎɚɐɔɗɌɝɨ ɐɔəɌɘɔɣɑɝɖɌɫ ɚɍɦɑɘəɌɫ ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ (ȶȾ) 

Ɏɝɑɏɚ ɛɌəɖɜɑɌɞɚɐɟɚɐɑəɌɗɨəɚɏɚ ɖɚɘɛɗɑɖɝɌ ɝ ɚɢɑəɖɚɕ ɛɑɜɠɟɓɔɚəəɧɡ ɛɚɖɌɓɌɞɑɗɑɕ ɝ ɛɚ-

ɘɚɥɨɪ 640-ɝɜɑɓɚɎɚɏɚ ɖɚɘɛɨɪɞɑɜəɚɏɚ ɞɚɘɚɏɜɌɠɌ.  

ȼɑɓɟɗɨɞɌɞɧ.  Ȼɚ ɐɌəəɧɘ ɐɔəɌɘɔɣɑɝɖɚɕ ȶȾ əɔ Ɏ ɚɐəɚɘ ɝɗɟɣɌɑ əɑ ɍɧɗɚ ɎɧɫɎɗɑəɚ 

ɔəɠɔɗɨɞɜɌɞɔɎəɚ-ɐɑɝɞɜɟɖɞɔɎəɧɡ ɔɓɘɑəɑəɔɕ ɛɌɜɑəɡɔɘɧ ɞɜɌəɝɛɗɌəɞɌɞɌ ɛɚɐɒɑɗɟɐɚɣəɚɕ 

ɒɑɗɑɓɧ (ȾȻȲ), ɜɌɝɤɔɜɑəɔɫ ɏɗɌɎəɚɏɚ ɛɌəɖɜɑɌɞɔɣɑɝɖɚɏɚ ɛɜɚɞɚɖɌ, ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ ɒɔɐ-

ɖɚɝɞəɧɡ ɝɖɚɛɗɑəɔɕ Ɏ ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ ɔ ɓɌɍɜɪɤɔəəɚɘ ɛɜɚɝɞɜɌəɝɞɎɑ. ȿ 13 ɛɌɢɔɑəɞɚɎ 

əɑ ɍɧɗɚ ɎɧɫɎɗɑəɚ, ɖɌɖɔɡ-ɗɔɍɚ ɝɚɝɟɐɔɝɞɧɡ ɚɝɗɚɒəɑəɔɕ.  Ƚɜɑɐəɫɫ ɝɖɚɜɚɝɞɨ ɚɍɦɑɘəɚɏɚ 

ɌɜɞɑɜɔɌɗɨəɚɏɚ ɖɜɚɎɚɞɚɖɌ (AF) Ɏɝɑɕ ɛɌɜɑəɡɔɘɧ ȾȻȲ ɝɚɝɞɌɎɔɗɚ 114,2Ñ26,5 ɘɗ/ɘɔə/ əɌ 

100 ɏ. ȿ 10 ɛɌɢɔɑəɞɚɎ ɍɧɗɚ ɎɧɫɎɗɑəɚ ɚɞɝɟɞɝɞɎɔɑ ɖɜɚɎɚɞɚɖɌ ɛɚ Ɏɑɜɡəɑɕ ɍɜɧɒɑɑɣəɚɕ Ɍɜ-

ɞɑɜɔɔ, ɖɜɚɎɚɝəɌɍɒɑəɔɑ ȾȻȲ ɚɝɟɥɑɝɞɎɗɫɗɚɝɨ ɓɌ ɝɣɑɞ ɑɐɔəɝɞɎɑəəɚɕ ɝɑɗɑɓɑəɚɣəɚɕ Ɍɜɞɑ-

ɜɔɔ. Ƚɜɑɐəɔɕ ɛɚɖɌɓɌɞɑɗɨ AF Ɏɝɑɕ ɛɌɜɑəɡɔɘɧ ȾȻȲ ɝɚɝɞɌɎɔɗ 127,5Ñ31 ɘɗ/ɘɔə əɌ 100 ɏ. 

ȺɞɝɟɞɝɞɎɔɑ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ ɛɚ ɚɍɑɔɘ Ɍɜɞɑɜɔɫɘ ȾȻȲ Ɏ ɝɚɣɑɞɌəɔɔ ɝ ɎɧɜɌɒɑəəɧɘ 

ɝəɔɒɑəɔɑɘ ɛɚɖɌɓɌɞɑɗɑɕ ɛɑɜɠɟɓɔɔ ɍɧɗɚ ɎɧɫɎɗɑəɚ ɟ ɐɎɟɡ ɛɌɢɔɑəɞɚɎ. Ƚɜɑɐəɔɕ ɜɌɝɣɑɞ-

əɧɕ ɚɍɦɑɘ ɖɚəɞɜɌɝɞəɚɏɚ ɎɑɥɑɝɞɎɌ ɝɚɝɞɌɎɔɗ   30Ñ6 ɘɗ. 

ȮɧɎɚɐɧ. ȻɜɑɐɝɞɌɎɗɑəəɧɕ Ɏ ɜɌɍɚɞɑ Ɍɗɏɚɜɔɞɘ ɛɜɔɘɑəɑəɔɫ ɘɑɞɚɐɔɖɔ ɐɌɑɞ Ɏɚɓ-

ɘɚɒəɚɝɞɨ ɚɍɦɑɘəɚɕ     ɎɔɓɟɌɗɔɓɌɢɔɔ Ɏɝɑɏɚ ɛɌəɖɜɑɌɞɚɐɟɚɐɑəɌɗɨəɚɏɚ ɖɚɘɛɗɑɖɝɌ ɔ ɑɏɚ ɝɚ-

ɝɟɐɔɝɞɚɕ əɚɒɖɔ ɝ ɜɌɝɣɑɞɚɘ ɖɚɗɔɣɑɝɞɎɑəəɧɡ ɛɚɖɌɓɌɞɑɗɑɕ ɌɜɞɑɜɔɌɗɨəɚɏɚ ɖɜɚɎɚɞɚɖɌ. Ȱɔ-

əɌɘɔɣɑɝɖɌɫ ɚɍɦɑɘəɌɫ ȶȾ ɝ ɚɢɑəɖɚɕ ɛɑɜɠɟɓɔɔ Ɏəɟɞɜɑəəɔɡ ɚɜɏɌəɚɎ ɫɎɗɫɑɞɝɫ ɍɚɗɑɑ ɝɚ-

Ɏɑɜɤɑəəɧɘ ɔ ɔəɠɚɜɘɌɞɔɎəɧɘ ɘɑɞɚɐɚɘ ɚɍɝɗɑɐɚɎɌəɔɫ, ɣɑɘ ɜɟɞɔəəɌɫ ɖɚɘɛɨɪɞɑɜəɌɫ 

ɞɚɘɚɏɜɌɠɔɫ.   

 

ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɝɚɣɑɞɌəəɌɫ ɞɜɌəɝɛɗɌəɞɌɢɔɫ ɛɚɐɒɑɗɟɐɚɣəɚɕ ɒɑɗɑɓɧ ɔ ɛɚɣɖɔ, 

ɐɔəɌɘɔɣɑɝɖɌɫ ɚɍɦɑɘəɌɫ ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ, ȶȾ-ɛɑɜɠɟɓɔɫ Ɏəɟɞɜɑəəɔɡ ɚɜɏɌəɚɎ. 

 

ȶɚəɞɌɖɞəɧɕ ɌɎɞɚɜ: ȸɟɝɗɔɘɚɎ ȼ.Ʉ., e -mail: abaevr@mail.ru  

 

Ȱɗɫ ɢɔɞɔɜɚɎɌəɔɫ: ȸɟɝɗɔɘɚɎ ȼ.Ʉ., ȾɑɜəɚɎɚɕ Ƚ.ȶ., ȽɑɜɚɎɌ ȹ.Ƚ., ȬəɔɝɔɘɚɎ Ɋ.Ȭ., 

ȽɞɚɜɚɒɑɎ ȼ.Ȯ., Ȼɔəɣɟɖ Ȭ.Ȯ. ȸɑɞɚɐɔɖɌ ɚɢɑəɖɔ ɛɑɜɠɟɓɔɔ ɞɜɌəɝɛɗɌəɞɌɞɌ ɛɚɐɒɑɗɟɐɚɣ-

əɚɕ ɒɑɗɑɓɧ ɝ ɛɚɘɚɥɨɪ ɐɔəɌɘɔɣɑɝɖɚɕ ɚɍɦɑɘəɚɕ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ. REJR 

2017; 7(4): 74-82 . DOI:10.21569/2222 -7415 -201 7-7-4-74-82 .  

 

 
ȽɞɌɞɨɫ ɛɚɗɟɣɑəɌ: 20.11.17  ȽɞɌɞɨɫ ɛɜɔəɫɞɌ:  04.12.17 

 

 

 

 

 

 

ɂ 

ȺȼȴȯȴȹȬȷɈȹȬɋ ȽȾȬȾɈɋ 

 

1 - ȯȭȿȳ çȹɌɟɣəɚ-

ɔɝɝɗɑɐɚɎɌɞɑɗɨɝɖɔɕ  

ɔəɝɞɔɞɟɞ ɝɖɚɜɚɕ ɛɚɘɚɥɔ 

ɔɘ. ȹ.Ȯ.  

ȽɖɗɔɠɚɝɚɎɝɖɚɏɚè  

ȰɑɛɌɜɞɌɘɑəɞɌ  

ɓɐɜɌɎɚɚɡɜɌəɑəɔɫ ɏ. 

ȸɚɝɖɎɧ.  

2 - ɀȯȬȺȿ ȮȺ ȻɑɜɎɧɕ 

ȸɚɝɖɚɎɝɖɔɕ  

ȸɑɐɔɢɔəɝɖɔɕ  

ȿəɔɎɑɜɝɔɞɑɞ ɔɘ. ȴ.ȸ. 

ȽɑɣɑəɚɎɌ ȸɔəɓɐɜɌɎɌ 

ȼɚɝɝɔɔ (ȽɑɣɑəɚɎɝɖɔɕ 

ȿəɔɎɑɜɝɔɞɑɞ).  

3 -  ȴəɝɞɔɞɟɞ  

ɖɗɔəɔɣɑɝɖɚɕ  

ɖɌɜɐɔɚɗɚɏɔɔ ɔɘ. Ȭ.ȷ. 

ȸɫɝəɔɖɚɎɌ ɀȯȭȿ  

ȼɚɝɝɔɕɝɖɚɏɚ   

ɖɌɜɐɔɚɗɚɏɔɣɑɝɖɚɏɚ  

əɌɟɣəɚ-

ɛɜɚɔɓɎɚɐɝɞɎɑəəɚɏɚ  

ɖɚɘɛɗɑɖɝɌ ȸɔəɓɐɜɌɎɌ 

ȼɚɝɝɔɔ. 

 ɏ. ȸɚɝɖɎɌ, ȼɚɝɝɔɫ. 



   RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY  

 

  | www.rejr.ru | REJR. 2017; 7 (4):74-82       DOI:10.21569/2222-7415-2017-7-4-74-82               ʉʪʨʘʥʠʮʘ  75 
  

A TECHNIQUE OF EVALUATING OF PANCREAS GRAFT PERFUSION USING  

DYNAMIC VOLUME COMPUTED TOMOGRAPHY 

 

Muslimov R.SH. 1,  Ternovoy S. K. 2,3 , Serova  N.S. 2 , Anisimov Yu.A. 1,  

Storozhev R.V.  1,  Pinchuk A.V. 1 
 

urpose.  To present the possibilities and methodological aspects of performing low -

dose dynamic volume computed tomography with perfusion analysis in patients 

after pancreas transplantation as a non -invasive method of complex graft evalu a-

tion.  

Materials and methods.  The study involved 25 patients (12 men and 13 women) 

aged 24 to 54 year s who underwent combined pancreatic and kidney transplantation for 

Type I diabetes mellitus. All patients underwent dynamic volume computed tomography (CT) 

of the whole pancreato -duodenal complex with evaluation of perfusion indices using a 640 -

slice CT -scanner.  

Results.  According to the dynamic CT data, no infiltrative or destructive changes of 

the pancreatic graft (PG) parenchyma; dilatation of the main pancreatic duct, pathological 

fluid accumulations in the abdominal cavity and retroperitoneal space als o was not found. 

There were no vascular complications in 13 patients. The mean arterial blood flow (AF) of 

the whole parenchyma of the PG was 114.2 Ñ 26.5 ml / min / 100 g. In 10 patients, there 

was no blood flow along the superior mesenteric artery; the b lood supply to the PG was m e-

diated by a single splenic artery. The mean whole PGõs AF was 127.5 Ñ 31 ml / min/ 100 g. 

The absence of contrast on both PGõs arteries combined with a severe decrease in perfusion 

values was detected in two patients. The averag e volume of contrast medium was 30 Ñ 6 ml. 

Conclusions.  The algorithm of technique application presented in the work allows 

the volume visualization of the entire pancreatoduodenal complex and its vascular pedicle, 

with the calculation of quantitative valu es of the arterial blood flow. A dynamic volume CT 

with an evaluation of the body perfusion is a more perfect and informative survey method 

than routine computed tomography.   

 

Keywords:  simultaneous combined pancreas and kidney transplantation, dynamic 

volume computed tomography, CT body -perfusion.  
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ɐəɔɘ ɔɓ ɘɑɞɚɐɚɎ ɚɢɑəɖɔ ɖɜɚɎɚɞɚɖɌ Ɏ 

ɚɜɏɌəɌɡ ɔ ɞɖɌəɫɡ ɫɎɗɫɑɞɝɫ ɛɑɜɠɟɓɔ-

ɚəəɌɫ ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ 

(ȻȶȾ), ɚɝəɚɎɌəəɌɫ əɌ ɐɔəɌɘɔɣɑɝɖɚɕ 

ɜɑɏɔɝɞɜɌɢɔɔ ɛɌɜɌɘɑɞɜɚɎ ɔɓɘɑəɑəɔɫ ɛɗɚɞəɚɝɞɔ 

Ɏ ɓɚəɑ ɔəɞɑɜɑɝɌ. ȴɓɟɣɑəɔɑ ɖɜɔɎɚɕ ɔɓɘɑəɑəɔɫ 

ɖɚəɢɑəɞɜɌɢɔɔ ɖɚəɞɜɌɝɞəɚɏɚ ɎɑɥɑɝɞɎɌ ɛɚɓɎɚɗɫ-

ɑɞ ɛɚɗɟɣɔɞɨ ɜɫɐ ɖɚɗɔɣɑɝɞɎɑəəɧɡ ɛɚɖɌɓɌɞɑɗɑɕ 

ɛɑɜɠɟɓɔɔ, ɚɞɜɌɒɌɪɥɔɡ ɡɌɜɌɖɞɑɜɔɝɞɔɖɔ ɘɔɖ-

ɜɚɢɔɜɖɟɗɫɢɔɔ  Ɏ ɔɝɝɗɑɐɟɑɘɚɘ ɚɜɏɌəɑ [1 - 5]. 

Ȯɚɓɘɚɒəɚɝɞɔ ɔ ɛɜɔəɢɔɛɧ ȻȶȾ Ɏəɟɞɜɑəəɔɡ ɚɜ-

ɏɌəɚɎ ɍɧɗɔ ɎɛɑɜɎɧɑ ɚɛɔɝɌəɧ Ɏ ɜɌɍɚɞɌɡ Miles ɝ 

ɝɚɌɎɞɚɜɌɘɔ Ɏ 1993 ɏ. Ɏ ɔɝɝɗɑɐɚɎɌəɔɫɡ ɛɌɢɔɑə-

ɞɚɎ ɝ ɚɣɌɏɚɎɧɘɔ ɛɚɜɌɒɑəɔɫɘɔ ɛɑɣɑəɔ [5]. 

ȰɌɗɨəɑɕɤɔɕ ɞɑɡəɔɣɑɝɖɔɕ ɛɜɚɏɜɑɝɝ ɔ ɛɚɫɎɗɑəɔɑ 

əɚɎɧɡ ɛɚɖɚɗɑəɔɕ ɖɚɘɛɨɪɞɑɜəɧɡ ɞɚɘɚɏɜɌɠɚɎ 

ɐɌɗɔ ɞɚɗɣɚɖ ɖ ɤɔɜɚɖɚɘɟ ɜɌɓɎɔɞɔɪ ȻȶȾ ɛɌɜɑə-

ɡɔɘɌɞɚɓəɧɡ ɚɜɏɌəɚɎ, ɖɚɞɚɜɌɫ ɝɞɌɗɌ ɛɜɔɘɑəɫɞɨ-

ɝɫ Ɏ ɚɝəɚɎəɚɘ ɐɗɫ ɐɔɌɏəɚɝɞɔɖɔ ɔ ɘɚəɔɞɚɜɔəɏɌ 

ɚəɖɚɗɚɏɔɣɑɝɖɔɡ ɓɌɍɚɗɑɎɌəɔɕ [3, 6 - 11].  

Ⱥɐəɚɕ ɔɓ ɛɔɚəɑɜɝɖɔɡ ɜɌɍɚɞ ɛɚ ɛɜɌɎɟ 

ɘɚɒəɚ ɝɣɔɞɌɞɨ ɔɝɝɗɑɐɚɎɌəɔɑ  Bader T.R. ɝ ɝɚɌɎ-

ɞɚɜɌɘɔ (1998 ɏ.), ɏɐɑ ɎɛɑɜɎɧɑ ɍɧɗɔ ɚɛɔɝɌəɧ ɜɑ-

ɓɟɗɨɞɌɞɧ ɛɜɔɘɑəɑəɔɫ ȶȾ-ɛɑɜɠɟɓɔɔ ɛɑɣɑəɚɣəɚɏɚ 

ɞɜɌəɝɛɗɌəɞɌɞɌ ɟ 30 ɜɑɢɔɛɔɑəɞɚɎ ɖɌɖ ɘɑɞɚɐɌ 

əɑɔəɎɌɓɔɎəɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɞɜɌəɝɛɗɌəɞɌɞ-

ɌɝɝɚɢɔɔɜɚɎɌəəɧɡ ɚɝɗɚɒəɑəɔɕ [12]. ȴɓɎɑɝɞəɚ, 

ɣɞɚ ɝɚɝɟɐɔɝɞɧɑ ɚɝɗɚɒəɑəɔɫ ɛɚɝɗɑ ɞɜɌəɝɛɗɌəɞɌ-

ɢɔɔ ɛɚɐɒɑɗɟɐɚɣəɚɕ ɒɑɗɑɓɧ ɎɝɞɜɑɣɌɪɞɝɫ ɝ ɣɌ-

ɝɞɚɞɚɕ ɚɞ 2% ɐɚ 22% ɔ ɫɎɗɫɪɞɝɫ ɚɐəɚɕ ɔɓ ɣɌ-

ɝɞɧɡ ɛɜɔɣɔə ɐɔɝɠɟəɖɢɔɔ ɔ ɟɞɜɌɞɧ ɞɜɌəɝɛɗɌə-

ɞɌɞɌ [13 - 15]. Ⱥɛɜɑɐɑɗɑəɔɑ ɞɌɖɔɡ ɚɝɗɚɒəɑəɔɕ ɝ 

ɛɚɘɚɥɨɪ əɑɔəɎɌɓɔɎəɧɡ ɘɑɞɚɐɚɎ ɔəɝɞɜɟɘɑə-

ɞɌɗɨəɚɕ ɐɔɌɏəɚɝɞɔɖɔ (ȿȳȴ, ȶȾ, ȸȼȾ) Ɏɚɤɗɚ Ɏ 
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ɜɟɞɔəəɟɪ ɛɜɌɖɞɔɖɟ ɔ, ɖɌɖ ɛɜɌɎɔɗɚ, əɑ ɝɚɝɞɌɎ-

ɗɫɑɞ ɚɝɚɍɧɡ ɝɗɚɒəɚɝɞɑɕ [16 - 20]. Ȯ ɞɚ ɒɑ Ɏɜɑ-

ɘɫ, ɔɓɟɣɌɫ ɩɞɔ ɐɌəəɧɑ, ɎɚɓəɔɖɌɑɞ Ɏɚɛɜɚɝ ð 

əɌɝɖɚɗɨɖɚ ɓəɌɣɔɘɧɘ ɫɎɗɫɑɞɝɫ ɞɚ ɔɗɔ ɔəɚɑ ɝɚ-

ɝɟɐɔɝɞɚɑ ɚɝɗɚɒəɑəɔɑ, əɌɝɖɚɗɨɖɚ ɎɧɜɌɒɑəəɧɘ 

ɫɎɗɫɑɞɝɫ ɔɤɑɘɔɣɑɝɖɚɑ ɝɞɜɌɐɌəɔɑ ɞɜɌəɝɛɗɌəɞɌ-

ɞɌ, əɑ ɛɜɔɎɑɐɑɞ ɗɔ ɩɞɚ ɖ ɝəɔɒɑəɔɪ ɠɟəɖɢɔɔ 

ɗɔɍɚ əɑɖɜɚɓɟ ɛɑɜɑɝɌɒɑəəɚɏɚ ɚɜɏɌəɌ? ȾɌɖɔɘ ɚɍ-

ɜɌɓɚɘ, ɎɚɓəɔɖɌɑɞ əɑɚɍɡɚɐɔɘɚɝɞɨ ɛɚɔɝɖɌ əɚɎɧɡ 

ɛɟɞɑɕ ɔ ɘɑɞɚɐɚɎ ɖɚɗɔɣɑɝɞɎɑəəɚɕ ɚɢɑəɖɔ ɖɜɚɎɚ-

ɞɚɖɌ Ɏ ɞɜɌəɝɛɗɌəɞɌɞɑ.  

Ȯ əɌɝɞɚɫɥɑɕ ɜɌɍɚɞɑ ɎɛɑɜɎɧɑ ɐɑɞɌɗɨəɚ 

ɛɜɑɐɝɞɌɎɗɑəɧ ɘɑɞɚɐɔɣɑɝɖɔɑ Ɍɝɛɑɖɞɧ ɛɜɔɘɑəɑ-

əɔɫ ɐɔəɌɘɔɣɑɝɖɚɕ ɚɍɦɑɘəɚɕ ȶȾ ɔ ɌəɌɗɔɓɌ ɛɚ-

ɗɟɣɑəəɧɡ ɐɌəəɧɡ ɟ ɛɌɢɔɑəɞɚɎ ɛɚɝɗɑ ɞɜɌəɝ-

ɛɗɌəɞɌɢɔɔ ɛɚɐɒɑɗɟɐɚɣəɚɕ ɒɑɗɑɓɧ.   

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɔɖɌ Ɏɧɛɚɗəɑəɔɫ.   

Ƚ ɛɚɘɚɥɨɪ ɐɔəɌɘɔɣɑɝɖɚɕ ɚɍɦɑɘəɚɕ ȶȾ 

ɍɧɗɚ ɔɝɝɗɑɐɚɎɌəɚ 25 ɛɌɢɔɑəɞɚɎ (12 ɘɟɒɣɔə, 13 

ɒɑəɥɔə) ɛɚɝɗɑ ɝɚɣɑɞɌəəɚɕ ɞɜɌəɝɛɗɌəɞɌɢɔɔ 

ɛɚɐɒɑɗɟɐɚɣəɚɕ ɒɑɗɑɓɧ ɔ ɛɚɣɖɔ. ȱɐɔəɝɞɎɑəəɧɘ 

ɛɚɖɌɓɌəɔɑɘ ɐɗɫ Ɏɧɛɚɗəɑəɔɫ ɚɛɑɜɌɢɔɔ ɍɧɗ ɝɌ-

ɡɌɜəɧɕ ɐɔɌɍɑɞ 1 ɞɔɛɌ, ɚɝɗɚɒəɑəəɧɕ ɐɔɌɍɑɞɔ-

ɣɑɝɖɚɕ əɑɠɜɚɛɌɞɔɑɕ Ɏ ɞɑɜɘɔəɌɗɨəɚɕ ɝɞɌɐɔɔ 

ɡɜɚəɔɣɑɝɖɚɕ ɛɚɣɑɣəɚɕ əɑɐɚɝɞɌɞɚɣəɚɝɞɔ. Ȯɚɓ-

ɜɌɝɞ ɛɌɢɔɑəɞɚɎ ɎɌɜɨɔɜɚɎɌɗ ɚɞ 24 ɐɚ 54 ɗɑɞ ɔ Ɏ 

ɝɜɑɐəɑɘ ɝɚɝɞɌɎɔɗ 37,6Ñ6,7 ɏɚɐɌ.   

ȿɣɔɞɧɎɌɫ ɛɜɌɖɞɔɣɑɝɖɔ ɎɑɜɞɔɖɌɗɨəɚɑ ɜɌɝ-

ɛɚɗɚɒɑəɔɑ ɞɜɌəɝɛɗɌəɞɌɞɌ ɛɚɐɒɑɗɟɐɚɣəɚɕ ɒɑɗɑ-

ɓɧ ɔ əɑɚɍɡɚɐɔɘɚɝɞɨ ɚɐəɚɎɜɑɘɑəəɚɕ ɚɢɑəɖɔ ɛɌ-

ɜɌɘɑɞɜɚɎ ɖɜɚɎɚɞɚɖɌ Ɏɚ Ɏɝɑɡ ɑɑ ɚɞɐɑɗɌɡ, ɚɛɞɔ-

ɘɌɗɨəɧɘ ɍɧɗɚ ɔɝɛɚɗɨɓɚɎɌəɔɑ ɖɚɘɛɨɪɞɑɜəɚɏɚ 

ɞɚɘɚɏɜɌɠɌ ɝ ɘɌɖɝɔɘɌɗɨəɚɕ ɤɔɜɔəɚɕ ɛɚɗɫ ɐɑ-

ɞɑɖɞɚɜɚɎ (ɜɔɝ. 1). Ȯ ɞɌɖɚɕ ɝɔɞɟɌɢɔɔ əɌɔɍɚɗɑɑ 

ɛɚɐɡɚɐɫɥɔɘ ɝɞɌɗ 640-ɝɜɑɓɚɎɧɕ ɛɜɔɍɚɜ ɝ ɤɔ-

ɜɔəɚɕ ɓɚəɧ ɔɝɝɗɑɐɚɎɌəɔɫ ɜɌɎəɚɕ 16 ɝɘ 

(Aquilion One Vision, Toshiba).  ȴɝɝɗɑɐɚɎɌəɔɑ 

ɛɜɚɎɚɐɔɗɚɝɨ Ɏ ɝɜɚɖɔ ɚɞ 2-ɡ ɘɑɝɫɢɑɎ ɐɚ 6 ɗɑɞ ɛɚ-

ɝɗɑ ɚɛɑɜɌɢɔɔ.  

Ȯ ɔɝɝɗɑɐɚɎɌəɔɔ ɛɜɔɘɑəɫɗɌɝɨ ɝɞɌəɐɌɜɞəɌɫ 

ɟɖɗɌɐɖɌ ɛɌɢɔɑəɞɚɎ əɌ ɝɛɔəɑ ɝ ɓɌɎɑɐɑəəɧɘɔ ɓɌ 

ɏɚɗɚɎɟ ɜɟɖɌɘɔ. Ȼɑɜɑɐ ɔɝɝɗɑɐɚɎɌəɔɑɘ ɛɜɚɎɚɐɔɗ-

ɝɫ ɟɝɞəɧɕ ɔəɝɞɜɟɖɞɌɒ ɚɍɝɗɑɐɟɑɘɧɡ Ɏɚ ɔɓɍɑɒɌ-

əɔɑ ɠɚɜɝɔɜɚɎɌəəɚɏɚ ɐɧɡɌəɔɫ. ȶɜɚɘɑ ɞɚɏɚ, ɝ 

ɢɑɗɨɪ ɘɔəɔɘɔɓɌɢɔɔ ɐɎɔɏɌɞɑɗɨəɧɡ ɌɜɞɑɠɌɖɞɚɎ 

ɍɜɪɤəɚɕ ɝɞɑəɖɔ Ɏɚ Ɏɜɑɘɫ ɐɧɡɌəɔɫ ɓɚəɌ ɒɔɎɚ-

ɞɌ ɠɔɖɝɔɜɚɎɌɗɌɝɨ ɝɞɌəɐɌɜɞəɧɘɔ ɛɚɗɟɒɑɝɞɖɔɘɔ 

ɗɑəɞɌɘɔ-ɠɔɖɝɌɞɚɜɌɘɔ Ɏ Ɏɔɐɑ ɖɚɜɝɑɞɌ.  

ȻɑɜɎɧɘ ɩɞɌɛɚɘ Ɏɧɛɚɗəɫɗɚɝɨ ɛɔɗɚɞəɚɑ əɌ-

ɞɔɎəɚɑ ȶȾ-ɔɝɝɗɑɐɚɎɌəɔɑ, əɌ ɚɝəɚɎɌəɔɔ ɖɚɞɚɜɚ-

ɏɚ ɛɜɚɎɚɐɔɗɌɝɨ ɜɌɓɘɑɞɖɌ ɓɚəɧ ɔəɞɑɜɑɝɌ. ȰɌə-

əɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ Ɏɧɛɚɗəɫɗɚɝɨ ɍɑɓ ɓɌɐɑɜɒɖɔ 

ɐɧɡɌəɔɫ, ɎɖɗɪɣɌɗɚ Ɏ ɝɑɍɫ Ɏɝɪ ɍɜɪɤəɟɪ ɛɚ-

ɗɚɝɞɨ ɔ ɘɌɗɧɕ ɞɌɓ.  

Ȯɞɚɜɧɘ ɩɞɌɛɚɘ ɛɜɚɎɚɐɔɗɚɝɨ ɐɔəɌɘɔɣɑ-

ɝɖɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ, ɖɚɞɚɜɚɑ ɚɡɎɌɞɧɎɌɗɚ ɓɚəɟ 

ɤɔɜɔəɚɕ 16 ɝɘ. Ȼɜɔɘɑəɫɗɝɫ əɔɓɖɚɐɚɓɚɎɧɕ 

ɛɜɚɞɚɖɚɗ Abdominal Tumor Perfusion, ɛɜɚɐɚɗ-

ɒɔɞɑɗɨəɚɝɞɨ ɝɍɚɜɌ ɐɌəəɧɡ ɖɚɞɚɜɚɏɚ ɚɖɚɗɚ 100 

ɝɑɖɟəɐ, ɣɞɚ ɛɚɓɎɚɗɔɗɚ ɛɚɗɟɣɔɞɨ ɔəɠɚɜɘɌɢɔɪ 

ɚɍɚ Ɏɝɑɡ ɩɞɌɛɌɡ ɛɜɚɡɚɒɐɑəɔɫ ɖɚəɞɜɌɝɞəɚɏɚ 

ɛɜɑɛɌɜɌɞɌ ɣɑɜɑɓ ɞɜɌəɝɛɗɌəɞɌɞ ɛɚɐɒɑɗɟɐɚɣəɚɕ 

ɒɑɗɑɓɧ.  

ȮɌɒəɧɘ ɘɚɘɑəɞɚɘ ɛɜɔ ɩɞɚɘ ɫɎɗɫɗɌɝɨ 

ɞɚɣəɌɫ ɜɌɓɘɑɞɖɌ ɓɚəɧ ɔəɞɑɜɑɝɌ, ɎɖɗɪɣɌɎɤɌɫ Ɏ 

ɝɑɍɫ ɛɌəɖɜɑɌɞɚɐɟɚɐɑəɌɗɨəɧɕ ɖɚɘɛɗɑɖɝ, ɖɚɞɚ-

ɜɟɪ  ɚɛɜɑɐɑɗɫɗɔ ɛɚ ɐɌəəɧɘ əɌɞɔɎəɚɏɚ ɔɝɝɗɑɐɚ-

ɎɌəɔɫ. Ƚɞɚɔɞ ɚɞɘɑɞɔɞɨ, ɣɞɚ ɞɚɘɚɏɜɌɠɔɫ ɛɜɔ 

ɐɔəɌɘɔɣɑɝɖɚɘ ɛɜɚɞɚɖɚɗɑ əɑ ɛɚɝɞɚɫəəɌɫ, Ɍ ɛɜɑ-

ɜɧɎɔɝɞɌɫ, ɞ.ɑ. ɝɍɚɜ ɐɌəəɧɡ ɔɐɑɞ ɞɚɗɨɖɚ Ɏ ɞɑ 

ɛɜɚɘɑɒɟɞɖɔ Ɏɜɑɘɑəɔ, ɖɚɏɐɌ əɑɚɍɡɚɐɔɘɚ ɛɚɗɟ-

ɣɔɞɨ ɞɚɣəɟɪ ɎɔɓɟɌɗɔɓɌɢɔɪ (ɜɔɝ. 2). ȶɜɚɘɑ ɞɚɏɚ, 

ɞɌɖɚɏɚ ɞɔɛɌ ɔɝɝɗɑɐɚɎɌəɔɑ ɛɚɓɎɚɗɫɑɞ ɝəɔɓɔɞɨ 

ɗɟɣɑɎɟɪ əɌɏɜɟɓɖɟ əɌ ɛɌɢɔɑəɞɌ.  

Ⱦɑɡəɔɣɑɝɖɔɑ ɛɌɜɌɘɑɞɜɧ ɝɍɚɜɌ ɐɌəəɧɡ 

ɛɜɑɐɝɞɌɎɗɑəɧ Ɏ ɞɌɍɗɔɢɑ ʈ1. Ȼɜɔɘɑəɑəɔɑ ɝɚ-

Ɏɜɑɘɑəəɚɏɚ ɌɗɏɚɜɔɞɘɌ AIDR 3D (ɌɐɌɛɞɔɎəɚɏɚ 

ɔɞɑɜɌɞɔɎəɚɏɚ ɛɜɚɞɚɖɚɗɌ) ɞɌɖɒɑ ɝɛɚɝɚɍɝɞɎɟɑɞ 

ɝəɔɒɑəɔɪ ɐɚɓɧ ɝ ɚɐəɚɎɜɑɘɑəəɧɘ ɟɗɟɣɤɑəɔɑɘ 

ɖɌɣɑɝɞɎɌ ɔɓɚɍɜɌɒɑəɔɫ ɓɌ ɝɣɑɞ ɝəɔɒɑəɔɫ ɤɟɘɌ. 

ȶɚəɞɜɌɝɞəɚɑ ɎɑɥɑɝɞɎɚ (ȶȮ) ɝ ɖɚəɢɑəɞɜɌ-

ɢɔɑɕ ɕɚɐɌ 370 ɘɏ/ɘɗ Ɏɝɑɘ ɍɚɗɨəɧɘ ɎɎɚɐɔɗɚɝɨ ɝ 

ɛɚɘɚɥɨɪ ɌɎɞɚɘɌɞɔɣɑɝɖɚɏɚ ɔəɦɑɖɞɚɜɌ Ɏ ɓɌɜɌəɑɑ 

ɟɝɞɌəɚɎɗɑəəɧɕ ɢɑəɞɜɌɗɨəɧɕ Ɏɑəɚɓəɧɕ ɖɌɞɑɞɑɜ 

ɐɔɌɘɑɞɜɚɘ 16G, ɔɓ ɜɌɝɣɑɞɌ 0,5 ɘɗ əɌ ɖɔɗɚɏɜɌɘɘ 

ɘɌɝɝɧ ɛɌɢɔɑəɞɌ. Ƚɜɑɐəɔɕ ɜɌɝɣɑɞəɧɕ ɚɍɦɑɘ 

ɖɚəɞɜɌɝɞəɚɏɚ ɎɑɥɑɝɞɎɌ ɝɚɝɞɌɎɔɗ 30Ñ6 ɘɗ. Ƚɚ-

ɏɗɌɝəɚ ɜɑɖɚɘɑəɐɌɢɔɫɘ ɛɜɚɔɓɎɚɐɔɞɑɗɫ, Ɏɜɑɘɫ 

ɎɎɑɐɑəɔɫ ɖɚəɞɜɌɝɞəɚɏɚ ɎɑɥɑɝɞɎɌ əɑ ɐɚɗɒəɚ 

ɛɜɑɎɧɤɌɞɨ 6,0 ɝ,  ɛɚɩɞɚɘɟ ɝɖɚɜɚɝɞɨ ɑɏɚ ɎɎɑɐɑ-

əɔɫ ɝɚɝɞɌɎɗɫɗɌ 6-7 ɘɗ/ɝ. Ȯɝɗɑɐ ɓɌ ȶȮ ɎɎɚɐɔɗɝɫ 

ɠɔɓɔɚɗɚɏɔɣɑɝɖɔɕ ɜɌɝɞɎɚɜ ɝ ɞɚɕ ɒɑ ɝɖɚɜɚɝɞɨɪ, Ɏ 

ɚɍɦɑɘɑ 50 ɘɗ.   

ȻɚɝɞɚɍɜɌɍɚɞɖɌ ɔ ɌəɌɗɔɓ ɘɌɝɝɔɎɌ ɛɚɗɟɣɑə-

əɧɡ ɐɌəəɧɡ Ɏɧɛɚɗəɫɗɝɫ ɝɞɌəɐɌɜɞəɚ ɛɚ ɘɑɞɚɐɟ 

Maximum Slope əɌ ɜɌɍɚɣɑɕ ɝɞɌəɢɔɔ Vitrea (Vital 

inc. ȽɄȬ). ȽɚɏɗɌɝəɚ ɩɞɚɘɟ ɘɑɞɚɐɟ, ɝɖɚɜɚɝɞɨ 

ɚɍɦɑɘəɚɏɚ ɌɜɞɑɜɔɌɗɨəɚɏɚ ɖɜɚɎɚɞɚɖɌ ð Arterial 

Flow (AF) ð Ɏ ɞɖɌəɔ ɜɌɝɝɣɔɞɧɎɌɑɞɝɫ ɖɌɖ ɚɞəɚ-

ɤɑəɔɑ ɖɚəɢɑəɞɜɌɢɔɔ ȶȮ Ɏ Ɍɚɜɞɑ ɖ ɘɌɖɝɔɘɌɗɨ-

əɚɘɟ ɏɜɌɐɔɑəɞɟ ɖɚəɢɑəɞɜɌɢɔɔ Ɏ ɞɖɌəɔ ɔ ɔɓɘɑ-

ɜɫɑɞɝɫ Ɏ ɘɗ/100ɘɗ/ɘɔə. Ȼɚɐ ɏɜɌɐɔɑəɞɚɘ ɖɚə-

ɢɑəɞɜɌɢɔɔ ɛɚɐɜɌɓɟɘɑɎɌɑɞɝɫ ɚɞəɚɤɑəɔɑ ɜɌɓəɔ-

ɢɧ ɖɚəɢɑəɞɜɌɢɔɕ ɓɌ ɖɌɖɚɕ-ɗɔɍɚ ɛɜɚɘɑɒɟɞɚɖ 

Ɏɜɑɘɑəɔ ɖ ɐɗɔɞɑɗɨəɚɝɞɔ ɩɞɚɏɚ ɛɜɚɘɑɒɟɞɖɌ. 

ȬəɌɗɔɓ ɛɚɗɟɣɑəəɧɡ ɐɌəəɧɡ ȶȾ ɎɖɗɪɣɌɗ Ɏ 

ɝɑɍɫ əɑɝɖɚɗɨɖɚ ɩɞɌɛɚɎ:  

1.  ȺɢɑəɖɌ əɌɞɔɎəɚɕ ɝɑɜɔɔ ɞɚɘɚɏɜɌɘɘ 

Ɏɝɑɕ ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ ɔ ɓɌɍɜɪɤɔəəɚɏɚ ɛɜɚ-

ɝɞɜɌəɝɞɎɌ.  

2.  ȺɢɑəɖɌ ɐɌəəɧɡ ɐɔəɌɘɔɣɑɝɖɚɕ ȶȾ ɝ 

ɚɛɜɑɐɑɗɑəɔɑɘ ɜɌɓɘɑɜɚɎ ɔ ɝɞɜɟɖɞɟɜɧ ȾȻȲ, ɝɚ-

ɝɞɚɫəɔɫ ɏɗɌɎəɚɏɚ ɛɌəɖɜɑɌɞɔɣɑɝɖɚɏɚ ɛɜɚɞɚɖɌ, 

ɎɔɓɟɌɗɔɓɌɢɔɑɕ ɌɜɞɑɜɔɌɗɨəɚɕ ɔ Ɏɑəɚɓəɚɕ Ɍɜɡɔ-

ɞɑɖɞɚəɔɖɔ ɞɜɌəɝɛɗɌəɞɌɞɌ, Ɍ ɞɌɖɒɑ ɛɜɔ Ɏɚɓ-

ɘɚɒəɚɝɞɔ ð ɓɚəɧ ɐɜɑəɔɜɟɪɥɑɏɚ ɘɑɒɖɔɤɑɣəɚɏɚ 

ɝɚɟɝɞɨɫ (ɜɔɝ. 3).  

3.  ȼɌɝɣɑɞ ɛɌɜɌɘɑɞɜɚɎ ɌɜɞɑɜɔɌɗɨəɚɕ ɛɑɜ-

ɠɟɓɔɔ ȾȻȲ ɛɟɞɑɘ ɞɚɣəɚɏɚ ɚɣɑɜɣɔɎɌəɔɫ ɖɚəɞɟ-

ɜɚɎ əɌ ɝɑɜɔɔ ɌɖɝɔɌɗɨəɧɡ ɝɜɑɓɚɎ (ɜɔɝ. 4).   
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ȼɔɝ. 1 (Fig. 1) 

 

ȼɔɝ. 2 (Fig. 2) 

ȼɔɝ. 1. ȸȽȶȾ, ɠɜɚəɞɌɗɨəɌɫ ɜɑɖɚəɝɞɜɟɖɢɔɫ, ɖɚə-

ɞɜɌɝɞəɚɑ ɟɝɔɗɑəɔɑ ɛɚɝɗɑ ɝɚɣɑɞɌəəɚɕ ɞɜɌəɝ-

ɛɗɌəɞɌɢɔɔ ɛɚɐɒɑɗɟɐɚɣəɚɕ ɒɑɗɑɓɧ ɔ ɛɚɣɖɔ. 

ȳɌɍɜɪɤɔəəɚ ɝɛɜɌɎɌ ɎɔɓɟɌɗɔɓɔɜɟɑɞɝɫ ɛɌəɖɜɑɚɐɟɚɐɑ-

əɌɗɨəɧɕ ɖɚɘɛɗɑɖɝ ð ɞɜɌəɝɛɗɌəɞɌɞ ɛɚɐɒɑɗɟɐɚɣəɚɕ 

ɒɑɗɑɓɧ (1) ɔ ɠɜɌɏɘɑəɞ 12-ɛɑɜɝɞəɚɕ ɖɔɤɖɔ ɐɚəɚɜɌ (2). 

Ȼɚ Ɏɑɜɡəɑɘɟ ɖɚəɞɟɜɟ 12-ɛɑɜɝɞəɚɕ ɖɔɤɖɔ ɐɚəɚɜɌ Ɏɔ-

ɓɟɌɗɔɓɔɜɟɑɞɝɫ ɤɔɜɚɖɚɑ ɘɑɒɐɟɚɐɑəɌɗɨəɚɑ ɝɚɟɝɞɨɑ 

(ɓɎɑɓɐɚɣɖɌ). Ȯ ɛɚɐɎɓɐɚɤəɚɕ ɚɍɗɌɝɞɔ ɝɗɑɎɌ ð ɞɜɌəɝ-

ɛɗɌəɞɌɞ ɛɚɣɖɔ (3). 

Fig. 1. MSCT, frontal reconstruction , contrast e n-

hancement after combined pancreas and kidney 

transplantation.  

The pancreoduodenal complex - the pancreas graft (1) 

and the duodenum donor fragment (2) - is visualized on 

the right side by the retroperitoneal view. On the upper 

contour of the d onor's duodenum, a wide interintestinal 

anastomosis (asterisk) is visualized. In the iliac region to 

the left - a kidney transplant (3).  

ȼɔɝ. 2. Ȭɗɏɚɜɔɞɘ ɐɔəɌɘɔɣɑɝɖɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ 

ɛɜɔ ɔɝɛɚɗɨɓɚɎɌəɔɔ ɛɜɚɞɚɖɚɗɌ Abdominal Tumor 

Perfusion.  

Ɍ - Ȯɔɐəɚ, ɣɞɚ Ɏɑɝɨ ɘɌɝɝɔɎ ȶȾ-ɐɌəəɧɡ ɝɚɝɞɚɔɞ ɔɓ 23 

ɝɑɜɔɕ, ɖɚɞɚɜɧɑ ɍɧɗɔ ɛɚɗɟɣɑəɧ Ɏ ɚɛɜɑɐɑɗɑəəɧɑ Ɏɜɑ-

ɘɑəəɧɑ ɔəɞɑɜɎɌɗɧ.  ȾɌɖɒɑ ɛɜɔɎɑɐɑəɧ ɛɚɖɌɓɌɞɑɗɔ  

DLP, əɑɚɍɡɚɐɔɘɧɑ ɐɗɫ ɜɌɝɣɑɞɌ ɛɚɏɗɚɥɑəəɚɕ ɐɚɓɧ 

(Ɏɧɐɑɗɑəɚ ɒɑɗɞɧɘ).  

ɍ - ɚɛɜɑɐɑɗɑəəɧɑ Ɏɜɑɘɑəəɧɑ ɔəɞɑɜɎɌɗɧ.   

Fig. 2. The algorithm of dynamic scanning using the 

protocol Abdominal Tumor Perfusion.  

Figure a shows that the entire array of CT data consists 

of 23 series, whi ch were obtained at certain time inte r-

vals (Fig. b). The DLP indices necessary to calculate the 

absorbed dose (highlighted in yellow).  

ȾɌɍɗɔɢɌ ʈ1.  ʊʝʭʥʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʩʙʦʨʘ ʜʘʥʥʳʭ ʜʠʥʘʤʠʯʝʩʢʦʡ ʂʊ ʜʣʷ ʠʩʧʦʣʴʟʫʝʤʦʛʦ 

ʧʨʦʪʦʢʦʣʘ (Abdominal Tumor Perfusion). 

Tube voltage 100kV 

Tube current 60mA 

Slice thickness 0.5 mm 

Rotation time 0.5 sec 

Scanning range 160mm 

Matrix 512x512 
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ȼɔɝ. 3 Ɍ (Fig. 3 Ɍ) 

 

ȼɔɝ. 3 ɍ (Fig. 3 Ɏ) 

 

ȼɔɝ. 3 Ɏ (Fig. 3 ɝ) 

 

ȼɔɝ. 3 ɏ (Fig. 3 d) 

ȼɔɝ. 3. ȰɔəɌɘɔɣɑɝɖɌɫ ɚɍɦɬɘəɌɫ ȶȾ. 

Ɍ, ɍ - ɠɜɚəɞɌɗɨəɧɑ ɜɑɖɚəɝɞɜɟɖɢɔɔ; Ɏ, ɏ - ɞɜɑɡɘɑɜəɧɑ ɜɑɠɚɜɘɌɢɔɔ ɔɓ ɘɌɝɝɔɎɌ ɐɌəəɧɡ ɐɔəɌɘɔɣɑɝɖɚɕ ɚɍɦɑɘ-

əɚɕ ȶȾ ɛɚɓɎɚɗɫɪɞ ɚɢɑəɔɞɨ Ɍɜɞɑɜɔɔ ɔ Ɏɑəɧ ȾȻȲ, ɝɚɝɞɚɫəɔɑ ɏɗɌɎəɚɏɚ ɛɌəɖɜɑɌɞɔɣɑɝɖɚɏɚ ɛɜɚɞɚɖɌ ɔ ɝɞɜɟɖɞɟɜɟ 

ɛɌɜɑəɡɔɘɧ.  

Fig. 3. Dynamic volume CT.   

Ɍ, ɍ - frontal rec onstruction; Ɏ, ɏ - three -dimensional reformation. Data allow s evaluating the arteries and veins of 

PG, the state of the main pancreatic duct and the structure of the parenchyma.  

 

ȼɔɝ. 4 Ɍ (Fig. 4 Ɍ) 

 

ȼɔɝ. 4 ɍ (Fig. 4 Ɏ) 

ȼɔɝ. 4. ȸȽȶȾ. ȸɑɞɚɐɔɖɌ ɜɌɝɣɑɞɌ ɛɚɖɌɓɌɞɑɗɑɕ ɌɜɞɑɜɔɌɗɨəɚɕ ɛɑɜɠɟɓɔɔ əɌ ɟɜɚɎəɑ ɏɚɗɚɎɖɔ ȾȻȲ. 

Ɍ ð ɌɖɝɔɌɗɨəɌɫ ɜɑɖɚəɝɞɜɟɖɢɔɫ, ɍ ð ɛɑɜɠɟɓɔɚəəɧɕ ɝɜɑɓ. 

ȹɌ ɌɖɝɔɌɗɨəɚɕ ɜɑɖɚəɝɞɜɟɖɢɔɔ Ɏɜɟɣəɟɪ ɛɜɚɔɓɎɚɐɔɞɝɫ ɞɚɣəɚɑ ɚɣɑɜɣɔɎɌəɔɑ ɖɚəɞɟɜɚɎ ɛɌɜɑəɡɔɘɧ ɞɜɌəɝɛɗɌəɞɌ-

ɞɌ əɌ əɑɝɖɚɗɨɖɔɡ ɟɜɚɎəɫɡ ɝ ɔɝɖɗɪɣɑəɔɑɘ ɛɜɚɝɎɑɞɌ ɖɜɟɛəɧɡ ɝɚɝɟɐɚɎ. Ƚɔəɡɜɚəəɚ əɌ ɛɑɜɠɟɓɔɚəəɚɘ ɝɜɑɓɑ ɚɞɚɍ-

ɜɌɒɌɑɞɝɫ ɝɖɚɜɚɝɞɨ ɚɍɦɑɘəɚɏɚ ɌɜɞɑɜɔɌɗɨəɚɏɚ ɖɜɚɎɚɞɚɖɌ (AF).         

Fig. 4. MSCT. Method for calculating arterial perfusion indices at the level of the PG head.  

Ɍ ð axial reconstruction , ɍ ð  perfusion sec tion .    

The contours of the transplant parenchyma are manually delineated on several levels, with the exception of the l u-

men of large vessels. Synchronou sly on the perfusion section , the arterial blood flow (AF) is di splayed.  
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ȻɑɜɎɧɕ ɔ Ɏɞɚɜɚɕ ɩɞɌɛɧ ɌəɌɗɔɓɌ ɐɌəəɧɡ 

ȶȾ ɞɜɑɍɟɪɞ ɓəɌəɔɫ ɞɑɡəɔɖɔ Ɏɧɛɚɗəɑəɔɫ ɚɛɑɜɌ-

ɢɔɔ ɔ əɚɎɧɡ ɌəɌɞɚɘɚ-ɞɚɛɚɏɜɌɠɔɣɑɝɖɔɡ ɝɚɚɞ-

əɚɤɑəɔɕ ɛɚɝɗɑ ɞɜɌəɝɛɗɌəɞɌɢɔɔ, ɔ Ɏ ɞɚ ɒɑ Ɏɜɑ-

ɘɫ əɑ ɚɞɗɔɣɌɪɞɝɫ ɚɞ ɛɜɚɞɚɖɚɗɌ ɚɛɔɝɌəɔɫ ɜɟ-

ɞɔəəɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ.     

Ȼɚɝɗɑɐəɔɕ ɩɞɌɛ ð ɩɞɚ ɚɛɜɑɐɑɗɑəɔɑ ɛɚɖɌɓɌ-

ɞɑɗɑɕ ɌɜɞɑɜɔɌɗɨəɚɏɚ ɖɜɚɎɚɞɚɖɌ, ɞ.ɑ. AF Ɏ ȾȻȲ, 

ɖɚɞɚɜɧɕ ɚɞɜɌɒɌɑɞ ɖɚɗɔɣɑɝɞɎɚ ɖɜɚɎɔ, ɛɜɚɞɑɖɌ-

ɪɥɑɕ Ɏ ɑɐɔəɔɢɑ ɚɍɦɑɘɌ ɔɝɝɗɑɐɟɑɘɚɕ ɞɖɌəɔ. 

Ȱɗɫ ɩɞɚɏɚ ɐɌəəɧɑ ɐɔəɌɘɔɣɑɝɖɚɕ ȶȾ ɚɍɜɌɍɌɞɧ-

ɎɌɗɔɝɨ əɌ ɜɌɍɚɣɑɕ ɝɞɌəɢɔɔ Ɏ ɝɛɑɢɔɌɗɨəɚɘ ɛɜɔ-

ɗɚɒɑəɔɔ Body Perfusion, ɖɚɞɚɜɚɑ ɛɚɓɎɚɗɫɑɞ ɛɚ-

ɗɟɣɔɞɨ ɛɑɜɠɟɓɔɚəəɧɑ ɖɌɜɞɧ ɖɌɖ Ɏ ɌɖɝɔɌɗɨəɚɕ 

ɛɗɚɝɖɚɝɞɔ, ɞɌɖ ɔ Ɏ ɘɟɗɨɞɔɛɗɌəɌɜəɧɡ ɜɑɖɚə-

ɝɞɜɟɖɢɔɫɡ. ȻɜɑɐɎɌɜɔɞɑɗɨəɚ ɎɧɛɚɗəɫɑɘɌɫ  ɛɜɚ-

ɢɑɐɟɜɌ ɜɑɏɔɝɞɜɌɢɔɔ ɛɚɓɎɚɗɫɑɞ ɔɝɖɗɪɣɔɞɨ ɔɗɔ 

ɝɎɑɝɞɔ ɖ ɘɔəɔɘɟɘɟ ɐɎɔɏɌɞɑɗɨəɧɑ ɌɜɞɑɠɌɖɞɧ, 

ɖɚɞɚɜɧɑ ɘɚɏɟɞ ɍɧɞɨ ɎɧɓɎɌəɧ ɐɧɡɌəɔɑɘ.    

ȳɌɞɑɘ əɌ ɌɖɝɔɌɗɨəɧɡ ɝɜɑɓɌɡ, əɌ ɟɜɚɎəɫɡ 

ɏɚɗɚɎɖɔ, ɞɑɗɌ ɔ ɡɎɚɝɞɌ ȾȻȲ, Ɏɜɟɣəɟɪ Ɏɧɛɚɗəɫ-

ɗɚɝɨ ɞɚɣəɚɑ ɚɣɑɜɣɔɎɌəɔɑ ɖɚəɞɟɜɚɎ ɞɜɌəɝɛɗɌə-

ɞɌɞɌ ɝ ɔɝɖɗɪɣɑəɔɑɘ ɛɜɚɝɎɑɞɌ ɖɜɟɛəɧɡ ɝɚɝɟɐɚɎ. 

Ƚɔəɡɜɚəəɚ əɌ ɛɑɜɠɟɓɔɚəəɚɘ ɝɜɑɓɑ ɚɞɜɌɒɌɪɞɝɫ 

ɟɝɜɑɐəɑəəɧɑ ɛɌɜɌɘɑɞɜɧ AF, ɘɑɐɔɌəɧ ɖɚɞɚɜɧɡ 

Ɏ ɛɚɝɗɑɐɟɪɥɑɘ ɘɚɏɟɞ ɔɝɛɚɗɨɓɚɎɌɞɨɝɫ ɐɗɫ ɝɞɌ-

ɞɔɝɞɔɣɑɝɖɚɏɚ ɌəɌɗɔɓɌ.   

ȾɌɖɒɑ Ɏ ɛɜɔɗɚɒɑəɔɔ ɜɑɏɔɝɞɜɔɜɚɎɌɗɔɝɨ 

ɖɜɔɎɧɑ ɌɜɞɑɜɔɌɗɨəɚɏɚ ɔ ɛɌɜɑəɡɔɘɌɞɚɓəɚɏɚ ɟɝɔ-

ɗɑəɔɫ Ɏ ɞɜɌəɝɛɗɌəɞɌɞɑ, ɛɚ ɐɌəəɧɘ ɖɚɞɚɜɧɡ 

ɜɌɝɝɣɔɞɧɎɌɗɚɝɨ  Ɏɜɑɘɫ ɘɌɖɝɔɘɌɗɨəɚɏɚ ɛɔɖɌ 

(TTP) ȶȮ Ɏ ɛɌɜɑəɡɔɘɑ ɚɜɏɌəɌ. ɉɞɔ ɐɌəəɧɑ ɞɌɖ-

ɒɑ ɘɚɏɟɞ ɍɧɞɨ  ɔɝɛɚɗɨɓɚɎɌəɧ ɐɗɫ ɚɢɑəɖɔ Ɍɐɑɖ-

ɎɌɞəɚɝɞɔ ɖɜɚɎɚɞɚɖɌ Ɏ ȾȻȲ.   

ɉɠɠɑɖɞɔɎəɌɫ ɐɚɓɌ ɗɟɣɑɎɚɕ əɌɏɜɟɓɖɔ əɌ 

ɛɌɢɔɑəɞɌ ɜɌɝɝɣɔɞɧɎɌɗɌɝɨ  Ɏ ɝɚɚɞɎɑɞɝɞɎɔɔ ɝ 

çȱɎɜɚɛɑɕɝɖɔɘ ɜɟɖɚɎɚɐɝɞɎɚɘ ɛɚ ɖɜɔɞɑɜɔɫɘ ɖɌ-

ɣɑɝɞɎɌ ɐɗɫ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔè [21]. 

ȼɑɓɟɗɨɞɌɞɧ.   

ȬəɌɗɔɓ ɛɚɗɟɣɑəəɧɡ ɐɌəəɧɡ  ɛɚɖɌɓɌɗ, ɣɞɚ Ɏ 

ɔɝɝɗɑɐɚɎɌəəɚɕ ɏɜɟɛɛɑ əɑ ɍɧɗɚ ɎɧɫɎɗɑəɚ ɔə-

ɠɔɗɨɞɜɌɞɔɎəɚ-ɐɑɝɞɜɟɖɞɔɎəɧɡ ɔɓɘɑəɑəɔɕ ɛɌ-

ɜɑəɡɔɘɧ ȾȻȲ, ɜɌɝɤɔɜɑəɔɫ ɏɗɌɎəɚɏɚ ɛɌəɖɜɑɌ-

ɞɔɣɑɝɖɚɏɚ ɛɜɚɞɚɖɌ, ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ ɒɔɐɖɚɝɞəɧɡ 

ɝɖɚɛɗɑəɔɕ Ɏ ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ ɔ ɓɌɍɜɪɤɔəəɚɘ 

ɛɜɚɝɞɜɌəɝɞɎɑ. Ȯ ɚɐəɚɘ ɝɗɟɣɌɑ ɍɧɗɚ ɎɧɫɎɗɑəɚ 

ɐɔɠɠɟɓəɚɑ ɜɌɝɤɔɜɑəɔɑ ɐɚəɚɜɝɖɚɕ ɣɌɝɞɔ 12-

ɛɑɜɝɞəɚɕ ɖɔɤɖɔ, ɚɐəɌɖɚ ɟɍɑɐɔɞɑɗɨəɧɡ ɐɌəəɧɡ 

ɓɌ ɝɞɑəɚɓ ɘɑɒɖɔɤɑɣəɚɏɚ ɌəɌɝɞɚɘɚɓɌ əɑ ɍɧɗɚ 

ɛɚɗɟɣɑəɚ.    

ȺɍɜɌɍɚɞɖɌ ɐɌəəɧɡ ɐɔəɌɘɔɣɑɝɖɚɕ ȶȾ ɔ ɛɚ-

ɗɟɣɑəəɧɡ ɌəɏɔɚɏɜɌɘɘ ɛɚɖɌɓɌɗɌ, ɣɞɚ Ɏ ɔɝɝɗɑɐɚ-

ɎɌəəɚɕ ɏɜɟɛɛɑ ɍɧɗɚ 13 ɛɌɢɔɑəɞɚɎ ɍɑɓ ɖɌɖɔɡ-

ɗɔɍɚ ɝɚɝɟɐɔɝɞɧɡ ɚɝɗɚɒəɑəɔɕ, ɞ.ɑ. ȾȻȲ ɖɜɚɎɚ-

ɝəɌɍɒɌɗɝɫ ɛɚ ɐɎɟɘ Ɍɜɞɑɜɔɫɘ ð ɝɑɗɑɓɑəɚɣəɚɕ ɔ 

Ɏɑɜɡəɑɕ ɍɜɧɒɑɑɣəɚɕ. Ƚɜɑɐəɑɑ ɓəɌɣɑəɔɑ AF ɐɗɫ 

Ɏɝɑɕ ɛɌɜɑəɡɔɘɧ ȾȻȲ ɝɚɝɞɌɎɔɗɚ 114,2Ñ26,5 

ɘɗ/ɘɔə/ əɌ 100 ɏ. Ƚɜɑɐəɑɑ Ɏɜɑɘɫ ɛɌɜɑəɡɔɘɌ-

ɞɚɓəɚɏɚ ɛɔɖɌ ɝɚɝɞɌɎɔɗɚ 23 ɝ.     

ȿ 10 ɛɌɢɔɑəɞɚɎ ɍɧɗɚ ɎɧɫɎɗɑəɚ ɚɞɝɟɞɝɞɎɔɑ 

ɖɜɚɎɚɞɚɖɌ ɛɚ Ɏɑɜɡəɑɕ ɍɜɧɒɑɑɣəɚɕ Ɍɜɞɑɜɔɔ 

(ɜɔɝ. 5). ȶɜɚɎɚɝəɌɍɒɑəɔɑ ȾȻȲ ɚɝɟɥɑɝɞɎɗɫɗɚɝɨ 

ɛɚ ɚɐəɚɕ ɝɑɗɑɓɑəɚɣəɚɕ Ɍɜɞɑɜɔɔ, ɛɜɔ ɩɞɚɘ ɛɜɚɖ-

ɝɔɘɌɗɨəɧɑ ɚɞɐɑɗɧ ɒɑɗɑɓɧ ɖɜɚɎɚɝəɌɍɒɌɗɔɝɨ ɓɌ 

ɝɣɑɞ ɜɌɓɎɔɞɚɕ ɝɑɞɔ Ɏəɟɞɜɑəəɔɡ ɘɑɒɌɜɞɑɜɔɌɗɨ-

əɧɡ ɖɚɗɗɌɞɑɜɌɗɑɕ. Ƚɜɑɐəɑɑ ɓəɌɣɑəɔɑ AF ɐɗɫ 

Ɏɝɑɕ ɛɌɜɑəɡɔɘɧ  ȾȻȲ ɝɚɝɞɌɎɔɗɚ 127,5Ñ31 

ɘɗ/ɘɔə əɌ 100 ɏ. Ƚɜɑɐəɑɑ Ɏɜɑɘɫ ɛɌɜɑəɡɔɘɌɞɚɓ-

əɚɏɚ ɛɔɖɌ ɝɚɝɞɌɎɔɗɚ 21 ɝ. 

ȺɞɝɟɞɝɞɎɔɑ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ ɛɚ ɚɍɑɔɘ 

Ɍɜɞɑɜɔɫɘ ȾȻȲ Ɏ ɝɚɣɑɞɌəɔɔ ɝ Ɍɞɜɚɠɔɣɑɝɖɔɘɔ 

ɔɓɘɑəɑəɔɫɘɔ ɑɏɚ ɛɌɜɑəɡɔɘɧ ɍɧɗɚ ɎɧɫɎɗɑəɚ ɟ 

ɐɎɟɡ ɛɌɢɔɑəɞɚɎ (ɜɔɝ. 6). Ƚɜɑɐəɑɑ ɓəɌɣɑəɔɑ AF ɟ 

əɔɡ ɝɚɝɞɌɎɔɗɚ: 50,5Ñ34 ɘɗ/ɘɔə əɌ 100 ɏ, Ɍ 

ɝɜɑɐəɑɑ Ɏɜɑɘɫ ɛɌɜɑəɡɔɘɌɞɚɓəɚɏɚ ɛɔɖɌ ð 40 ɝ.   

Ȼɚɗɟɣɑəəɧɑ ɛɌɜɌɘɑɞɜɧ ɛɑɜɠɟɓɔɔ Ɏ ɜɌɓ-

ɗɔɣəɧɡ ɚɞɐɑɗɌɡ ȾȻȲ, Ɍ ɞɌɖɒɑ ɜɌɝɛɜɑɐɑɗɑəɔɑ 

ɛɌɢɔɑəɞɚɎ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ  ɌəɏɔɚɏɜɌɠɔɣɑɝɖɔɡ 

əɌɡɚɐɚɖ Ɏ ɞɜɌəɝɛɗɌəɞɌɞɑ  ɛɜɑɐɝɞɌɎɗɑəɧ Ɏ ɞɌɍ-

ɗɔɢɑ ʈ2.     

ɉɠɠɑɖɞɔɎəɌɫ ɐɚɓɌ ɗɟɣɑɎɚɕ əɌɏɜɟɓɖɔ əɌ 

ɛɌɢɔɑəɞɌ (E) ɜɌɝɝɣɔɞɧɎɌɗɌɝɨ ɛɚ ɠɚɜɘɟɗɑ: 

E = DLPɡEdlp,  

ɏɐɑ Edlp ð əɚɜɘɌɗɔɓɚɎɌəəɌɫ ɩɠɠɑɖɞɔɎəɌɫ 

ɐɚɓɌ ɐɗɫ ɖɚəɖɜɑɞəɚɕ ɚɍɗɌɝɞɔ ɔɝɝɗɑɐɚɎɌəɔɫ (ɖɚ-

ɩɠɠɔɢɔɑəɞ Edlp ɐɗɫ ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ ɝɚɝɞɌɎ-

ɗɫɑɞ 0,015). DLP əɌ ɖɌɒɐɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɝɚɝɞɌ-

Ɏɔɗ 730 ɘȯɜ/ɝɘ. ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɩɠɠɑɖɞɔɎəɌɫ 

ɐɚɓɌ ɗɟɣɑɎɚɕ əɌɏɜɟɓɖɔ  əɌ ɛɌɢɔɑəɞɌ ɛɜɔ ɐɔəɌ-

ɘɔɣɑɝɖɚɕ ȶȾ ɝɚɝɞɌɎɔɗɌ 10,9 ɘȳɎ.         

ȳɌɖɗɪɣɑəɔɑ. 

ȼɑɓɪɘɔɜɟɫ ɝɚɍɝɞɎɑəəɧɑ ɐɌəəɧɑ ɔ ɜɑɓɟɗɨ-

ɞɌɞɧ ɔɝɝɗɑɐɚɎɌəɔɕ ɐɜɟɏɔɡ ɌɎɞɚɜɚɎ,  ɘɚɒəɚ 

ɟɎɑɜɑəəɚ ɝɖɌɓɌɞɨ,  ɣɞɚ ɐɔəɌɘɔɣɑɝɖɌɫ ɚɍɦɑɘəɌɫ 

ɞɚɘɚɏɜɌɠɔɫ ɝ ȻȶȾ Ɏəɟɞɜɑəəɔɡ ɚɜɏɌəɚɎ ɫɎɗɫɑɞ-

ɝɫ ɍɚɗɑɑ ɝɚɎɑɜɤɑəəɧɘ ɔ ɔəɠɚɜɘɌɞɔɎəɧɘ ɘɑɞɚ-

ɐɚɘ ɚɍɝɗɑɐɚɎɌəɔɫ, ɣɑɘ ɜɟɞɔəəɌɫ ɖɚɘɛɨɪɞɑɜəɌɫ 

ɞɚɘɚɏɜɌɠɔɫ. Ȯ ɞɚɒɑ Ɏɜɑɘɫ əɑɐɚɝɞɌɞɚɣəɚ  ɤɔ-

ɜɚɖɚɑ ɛɜɔɘɑəɑəɔɑ ɘɑɞɚɐɌ ɚɍɦɫɝəɫɑɞɝɫ ɜɌɓɗɔ-

ɣɔɫɘɔ ɞɑɡəɔɣɑɝɖɔɡ ɛɌɜɌɘɑɞɜɚɎ ɝɍɚɜɌ ɔ ɛɚɝɞɚ-

ɍɜɌɍɚɞɖɔ ɐɌəəɧɡ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɠɔɜɘɧ ɛɜɚ-

ɔɓɎɚɐɔɞɑɗɫ, Ɍ ɞɌɖɒɑ ɚɞɝɟɞɝɞɎɔɑɘ ɑɐɔəɧɡ əɚɜɘ 

ȶȾ-ɛɑɜɠɟɓɔɔ ɐɗɫ ɖɌɒɐɚɏɚ ɚɜɏɌəɌ. Ȯ ɝɎɫɓɔ ɝ 

ɩɞɔɘ əɌ ɝɑɏɚɐəɫɤəɔɕ ɐɑəɨ ɚɞɘɑɣɌɑɞɝɫ əɑɐɚɝɞɌ-

ɞɚɣəɚɑ ɖɚɗɔɣɑɝɞɎɚ ɠɟəɐɌɘɑəɞɌɗɨəɧɡ  ɔɝɝɗɑɐɚ-

ɎɌəɔɕ Ɏ ɩɞɚɕ ɝɠɑɜɑ, ɖɚɞɚɜɧɑ ɘɚɏɗɔ ɍɧ ɓəɌɣɔ-

ɞɑɗɨəɚ ɜɌɝɤɔɜɔɞɨ ɚɍɗɌɝɞɔ ɛɜɔɘɑəɑəɔɫ ɘɑɞɚɐɌ.  

ȻɜɑɐɝɞɌɎɗɑəəɧɑ Ɏ ɜɌɍɚɞɑ ɘɑɞɚɐɔɣɑɝɖɔɑ 

ɛɚɐɡɚɐɧ ɔɝɝɗɑɐɚɎɌəɔɫ ɔ ɌəɌɗɔɓɌ ɛɚɗɟɣɑəəɧɡ 

ɐɌəəɧɡ ɛɚɓɎɚɗɫɪɞ ɓɌ ɖɚɜɚɞɖɔɕ ɛɜɚɘɑɒɟɞɚɖ 

Ɏɜɑɘɑəɔ ɛɚɗɟɣɔɞɨ Ɏɝɪ əɑɚɍɡɚɐɔɘɟɪ ɔəɠɚɜɘɌ-

ɢɔɪ ɖɌɖ ɚ ɝɚɝɞɚɫəɔɔ ȾȻȲ, ɞɌɖ ɔ ɚɍ ɚɝɞɌɗɨəɧɡ 

ɚɜɏɌəɌɡ ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ ɔ ɓɌɍɜɪɤɔəəɚɏɚ 

ɛɜɚɝɞɜɌəɝɞɎɌ. ȴɝɛɚɗɨɓɚɎɌəɔɑ 640-ɝɜɑɓɚɎɚɏɚ 

ɖɚɘɛɨɪɞɑɜəɚɏɚ ɞɚɘɚɏɜɌɠɌ ɐɌɑɞ ɟəɔɖɌɗɨəɟɪ 

Ɏɚɓɘɚɒəɚɝɞɨ ɐɔəɌɘɔɣɑɝɖɚɕ ɚɍɦɑɘəɚɕ ɎɔɓɟɌɗɔ-

ɓɌɢɔɔ Ɏɝɑɏɚ ɛɌəɖɜɑɌɞɚɐɟɚɐɑəɌɗɨəɚɏɚ ɖɚɘɛɗɑɖɝɌ 

ɔ ɑɏɚ ɝɚɝɟɐɔɝɞɚɕ əɚɒɖɔ.  

Ȼɜɔɘɑəɑəɔɑ ȶȾ-ɛɑɜɠɟɓɔɔ ɛɚɓɎɚɗɫɑɞ ɛɚɗɟ-

ɣɔɞɨ ɖɚɗɔɣɑɝɞɎɑəəɧɑ ɛɌɜɌɘɑɞɜɧ ɌɜɞɑɜɔɌɗɨəɚɏɚ  



   RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY  

 

  | www.rejr.ru | REJR. 2017; 7 (4):74-82       DOI:10.21569/2222-7415-2017-7-4-74-82               ʉʪʨʘʥʠʮʘ  80 
  

  

 

ȼɔɝ. 5 (Fig. 5) 

ȼɔɝ. 5. ȰɔəɌɘɔɣɑɝɖɌɫ ɚɍɦɬɘəɌɫ ȶȾ, ɞɜɑɡɘɑɜəɌɫ 

ɜɑɖɚəɝɞɜɟɖɢɔɫ, ɌɜɞɑɜɔɌɗɨəɌɫ ɠɌɓɌ. 

ȮɔɓɟɌɗɔɓɔɜɟɑɞɝɫ ɛɜɚɞɫɒɑəəɌɫ ɚɖɖɗɪɓɔɫ Ɏɑɜɡəɑɕ 

ɍɜɧɒɑɑɣəɚɕ Ɍɜɞɑɜɔɔ ȾȻȲ. ȶɜɚɎɚɞɚɖ Ɏ ɏɚɗɚɎɖɑ ȾȻȲ 

ɝɚɡɜɌəɑə ɓɌ ɝɣɑɞ ɎəɟɞɜɔɚɜɏɌəəɧɡ ɛɑɜɑɞɚɖɚɎ ɔɓ ɍɌɝ-

ɝɑɕəɌ ɝɑɗɑɓɑəɚɣəɚɕ Ɍɜɞɑɜɔɔ.   

Fig. 5.   Dynamic volume CT , three -dimensional r e-

construction, arterial phase.  

An extensive occ lusion of the superior mesenteric artery 

of the PG is visualized. The blood flow in the head of PG 

is preserved due to intra -organic collaterals from the 

splenic artery.  

 

ȼɔɝ. 6 Ɍ (Fig. 6 Ɍ) 

 

ȼɔɝ. 6 ɍ (Fig. 6 Ɏ) 

ȼɔɝ. 6.    ȰɔəɌɘɔɣɑɝɖɌɫ ɚɍɦɬɘəɌɫ ȶȾ. 

Ɍ ð ɞɜɑɡɘɑɜəɌɫ ɜɑɖɚəɝɞɜɟɖɢɔɫ, ɌɜɞɑɜɔɌɗɨəɌɫ ɠɌɓɌ. ȮɔɓɟɌɗɔɓɔɜɟɑɞɝɫ ɚɖɖɗɪɓɔɫ ɚɍɑɔɡ Ɍɜɞɑɜɔɕ ȾȻȲ. 

ɍ ð ɌɖɝɔɌɗɨəɧɕ ɝɜɑɓ ȻȶȾ, ɜɑɓɖɚɑ ɝəɔɒɑəɔɑ ɛɚɖɌɓɌɞɑɗɑɕ ɌɜɞɑɜɔɌɗɨəɚɕ ɛɑɠɜɟɓɔɔ ȾȻȲ (ɝɞɜɑɗɖɌ).    

Fig. 6.    Dynamic volume CT .  

a - three -dimensional reconstruction, arte rial phase.  The occlusion of both arteries of the graft is dete rmined.  

ɍ - axial scan of Perfusion CT , a sharp decrease of a r terial perfusion index of the PG (arrow).    

ȾɌɍɗɔɢɌ ʈ2.   ʉʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʘʨʪʝʨʠʘʣʴʥʦʡ ʧʝʨʬʫʟʠʠ ʊʇɾ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʝʛʦ ʩʦʩʫʜʠʩʪʦʡ 

ʘʥʘʪʦʤʠʠ. 

 

ɺʘʨʠʘʥʪ ʢʨʦʚʦʩʥʘʙʞʝʥʠʷ ʊʇɾ 

ʇʆʂɸɿɸʊɽʃʀ  ʇɽʈʌʋɿʀʀ 

AF (ʤʣ/ʤʠʥ ʥʘ 100ʤʣ)   

TTP 
ɻʦʣʦʚʢʘ ʊʝʣʦ ʍʚʦʩʪ ɺʝʩʴ ʦʨʛʘʥ 

ʂʨʦʚʦʩʥʘʙʞʝʥʠʝ ʊʇɾ ʜʚʫʤʷ ʘʨʪʝʨʠʷʤʠ, (n=13) 
117,2 113 104 114,3 23 

ʂʨʦʚʦʩʥʘʙʞʝʥʠʝ ʊʇɾ ʦʜʥʦʡ ʘʨʪʝʨʠʝʡ, (n=10) 
137 126 125 127,5 
1 

ʆʢʢʣʶʟʠʷ ʦʙʝʠʭ ʘʨʪʝʨʠʡ ʊʇɾ, (n=2) 43,5 51,5 56,5 50,5 40 

p* 0,29 0,12 0,29 0,009 0,03  

AF- ʩʢʦʨʦʩʪʴ ʦʙʲʝʤʥʦʛʦ ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʢʨʦʚʦʪʦʢʘ. TTP - ʚʨʝʤʷ ʤʘʢʩʠʤʘʣʴʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʂɺ ʚ ʧʘʨʝʥʭʠʤʝ ʊʇɾ.    
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ɖɜɚɎɚɞɚɖɌ Ɏ ɜɌɓɗɔɣəɧɡ ɚɞɐɑɗɌɡ ɛɑɜɑɝɌɒɑəəɚɏɚ 

ɚɜɏɌəɌ, ɣɞɚ ɘɚɒɑɞ ɝɞɌɞɨ ɚɝəɚɎɌəɔɑɘ ɐɗɫ ɚɛɜɑ-

ɐɑɗɑəɔɫ ɝɞɑɛɑəɔ ɎɧɜɌɒɑəəɚɝɞɔ ɝɚɝɟɐɔɝɞɧɡ 

əɌɜɟɤɑəɔɕ. ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ȻȶȾ ɫɎɗɫɑɞɝɫ ɛɜɚ-

ɝɞɧɘ ɔ ɚɞəɚɝɔɞɑɗɨəɚ ɍɑɓɚɛɌɝəɧɘ ɘɑɞɚɐɚɘ ɐɔɌ-

ɏəɚɝɞɔɖɔ ɔ ɘɚəɔɞɚɜɔəɏɌ ɚɝɗɚɒəɑəɔɕ ɟ ɛɌɢɔɑə-

ɞɚɎ ɛɚɝɗɑ ɞɜɌəɝɛɗɌəɞɌɢɔɔ ɛɚɐɒɑɗɟɐɚɣəɚɕ ɒɑ-

ɗɑɓɧ. 

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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ȮȴȳȿȬȷȴȳȬɂȴȴ ȿ ȹȺȮȺȼȺȲȰȱȹȹɇɁ Ƚ ȻȼȴȳȹȬȶȬȸȴ ȼȱȽȻȴȼȬȾȺȼȹȺȯȺ 

ȰȴȽȾȼȱȽȽ-ȽȴȹȰȼȺȸȺȸ 

 

ɋɘɛɚɗɨɝɖɌɫ ȱ.ȹ., ȾɜɟɠɌəɚɎ ȯ.ȱ. 

 
ɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. ȺɢɑəɖɌ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɡ Ɏɚɓɘɚɒəɚɝɞɑɕ ɟɗɨɞɜɌɓɎɟɖɚɎɚɏɚ 

ɘɑɞɚɐɌ ɔɝɝɗɑɐɚɎɌəɔɫ ɗɑɏɖɔɡ ɟ əɚɎɚɜɚɒɐɑəəɧɡ ɝ ɜɑɝɛɔɜɌɞɚɜəɧɘ ɐɔɝɞɜɑɝɝ-

ɝɔəɐɜɚɘɚɘ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. Ȯ ɔɝɝɗɑɐɚɎɌəɔɑ Ɏɖɗɪɣɑəɧ 78 əɚɎɚɜɚɒɐɑəəɧɡ ɍɑɓ 

ɛɜɔɓəɌɖɚɎ ɐɧɡɌɞɑɗɨəɚɕ əɑɐɚɝɞɌɞɚɣəɚɝɞɔ ɔ 22 əɚɎɚɜɚɒɐɑəəɧɡ ɝ ɖɗɔəɔɣɑɝɖɔɘɔ ɛɜɔɓəɌ-

ɖɌɘɔ ɜɑɝɛɔɜɌɞɚɜəɚɏɚ ɐɔɝɞɜɑɝɝ-ɝɔəɐɜɚɘɌ. 

ȼɑɓɟɗɨɞɌɞɧ. ȿ 22 əɚɎɚɜɚɒɐɑəəɧɡ ɛɜɔ ɛɜɚɎɑɐɑəɔɔ ȿȳȴ ɗɑɏɖɔɡ ɍɧɗɚ ɎɧɫɎɗɑəɚ: 

ɘəɚɒɑɝɞɎɑəəɧɑ ɖɚɘɛɌɖɞəɚ ɜɌɝɛɚɗɚɒɑəəɧɑ Ȯ-ɗɔəɔɔ ɔ ɚɞɝɟɞɝɞɎɔɑ ɏɚɜɔɓɚəɞɌɗɨəɧɡ Ȭ-

ɗɔəɔɕ, ɟɞɚɗɥɑəəɌɫ ɛɗɑɎɜɌɗɨəɌɫ ɗɔəɔɫ ɝ əɑɜɚɎəɧɘ ɖɚəɞɟɜɚɘ. Ȯ ɝɟɍɛɗɑɎɜɌɗɨəɚɕ ɚɍɗɌɝɞɔ 

ɟ 17 əɚɎɚɜɚɒɐɑəəɧɡ ɚɛɜɑɐɑɗɫɗɔɝɨ ɖɚəɝɚɗɔɐɌɢɔɔ ɗɑɏɖɔɡ ɝ Ɏɚɓɐɟɤəɧɘɔ ɍɜɚəɡɚɏɜɌɘɘɌ-

ɘɔ. 

ȮɧɎɚɐɧ. ȿɗɨɞɜɌɓɎɟɖɚɎɚɕ ɘɑɞɚɐ ɔɝɝɗɑɐɚɎɌəɔɫ ɘɚɒɑɞ ɍɧɞɨ Ɏɧɛɚɗəɑə ɟ ɛɚɝɞɑɗɔ 

əɚɎɚɜɚɒɐɑəəɚɏɚ, ɚə ɛɜɚɝɞ Ɏ ɩɖɝɛɗɟɌɞɌɢɔɔ ɔ ɘɚɒɑɞ ɛɚɎɞɚɜɫɞɨɝɫ əɑɝɖɚɗɨɖɚ ɜɌɓ Ɏ ɐɑəɨ 

ɍɑɓ ɚɛɌɝəɚɝɞɔ ɐɗɫ ɎɜɌɣɌ ɔɗɔ əɚɎɚɜɚɒɐɑəəɚɏɚ. ȿȳȴ ɗɑɏɖɔɡ ɟ əɚɎɚɜɚɒɐɑəəɧɡ ɚɍɗɌɐɌɑɞ 

ɚɣɑəɨ Ɏɧɝɚɖɚɕ ɞɚɣəɚɝɞɨɪ ɔ əɌɐɑɒəɚɝɞɨɪ ɛɜɔ ɐɔɌɏəɚɝɞɔɖɑ ȼȰȽ. 
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ULTRASOUND - AN ALTERNATIVE VISUALIZATION METHOD IN NEWBORNS WITH 

RESPIRATORY DISTRESS SYNDROME 

 

Yampolskaya E. N., Trufanov G. E.   

 

urpose.  To assess diagnostic accuracy of lung ultrasound (US) i n newborns with 

respiratory distress syndrome (RDS).  

Materials and methods.  A total of 78 newborns with no signs of respiratory insu f-

ficiency and 22 newborns with the clinical signs of RDS were diagnosed.  

Results . In the group of 22 healthy newborns multip le densely grouped B -lines and 

no A -lines, thickened pleural line with irregular contour were found. In subpleural area in 

17 newborns lung consolidations with the air bronchogram sign were detected.  

Conclusion.  US is an easy to perform bedside test that can be repeated several times 

a day, as it is safe for a patient and for doctor. Lung US is an accurate and reliable test for 

RDS diagnostics.  
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ɑɝɛɔɜɌɞɚɜəɧɕ ɐɔɝɞɜɑɝɝ-ɝɔəɐɜɚɘ (ȼȰȽ) 

ɔɗɔ ɝɔəɐɜɚɘ ɐɧɡɌɞɑɗɨəɧɡ ɜɌɝɝɞɜɚɕɝɞɎ 

ɫɎɗɫɑɞɝɫ əɌɔɍɚɗɑɑ ɜɌɝɛɜɚɝɞɜɌəɑəəɧɘ 

ɖɗɔəɔɣɑɝɖɔɘ ɝɔəɐɜɚɘɚɘ ɟ əɚɎɚɜɚɒɐɑə-

əɧɡ ɔ ɛɜɑɐɝɞɌɎɗɫɑɞ ɝɚɍɚɕ ɜɌɝɝɞɜɚɕɝɞɎɚ ɐɧɡɌ-

əɔɫ Ɏ ɛɑɜɎɧɑ ɐəɔ ɒɔɓəɔ. ɉɞɚ ɚɍɟɝɗɚɎɗɑəɚ ɛɑɜ-

Ɏɔɣəɧɘ ɐɑɠɔɢɔɞɚɘ ɝɟɜɠɌɖɞɌəɞɌ ɔ əɑɓɜɑɗɚɝɞɨɪ 

ɗɑɏɖɔɡ. ȮɝɞɜɑɣɌɑɞɝɫ ȼȰȽ ɟ əɚɎɚɜɚɒɐɑəəɧɡ ɣɌ-

ɥɑ ɝ əɔɓɖɔɘ ɏɑɝɞɌɢɔɚəəɧɘ ɎɚɓɜɌɝɞɚɘ ɔ əɔɓɖɚɕ 

ɘɌɝɝɚɕ ɞɑɗɌ ɛɜɔ ɜɚɒɐɑəɔɔ (ȻɌɎɗɚɎɔɣ Ƚ.Ȯ., 

2011; Ȯɚɗɚɐɔə ȹ.ȹ. ɔ ɝɚɌɎɞ., 2016; Hiles M., 

2017).  

ȭɚɗɑɓəɨ ɏɔɌɗɔəɚɎɧɡ ɘɑɘɍɜɌə ɫɎɗɫɑɞɝɫ 

ɝɞɌɜɧɘ ɞɑɜɘɔəɚɘ ɔ ɝɔəɚəɔɘɚɘ ȼȰȽ, Ɏ ɖɗɔəɔ-

ɣɑɝɖɚɕ ɛɜɌɖɞɔɖɑ Ɏ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ ɞɑɜɘɔə əɑ 

ɔɝɛɚɗɨɓɟɑɞɝɫ (Gallacher D.J., 2016). 

ȹɑɝɘɚɞɜɫ əɌ ɝɟɥɑɝɞɎɟɪɥɔɑ ɝɚɎɜɑɘɑəəɧɑ 

ɞɑɡəɚɗɚɏɔɔ Ɍəɞɑ- ɔ ɛɚɝɞəɌɞɌɗɨəɚɕ ɛɜɚɠɔɗɌɖɞɔ-

ɖɔ, ȼȰȽ ɚɝɞɌɑɞɝɫ ɚɐəɚɕ ɔɓ Ɏɑɐɟɥɔɡ ɛɜɔɣɔə ɓɌ-

ɍɚɗɑɎɌɑɘɚɝɞɔ əɚɎɚɜɚɒɐɑəəɧɡ ɝ ɩɖɝɞɜɑɘɌɗɨəɚ 

əɔɓɖɚɕ ɘɌɝɝɚɕ ɞɑɗɌ. ȮɧɒɔɎɌɑɘɚɝɞɨ əɚɎɚɜɚɒ-

ɐɑəəɧɡ ɝ ɩɖɝɞɜɑɘɌɗɨəɚ əɔɓɖɚɕ ɘɌɝɝɚɕ ɞɑɗɌ ɓɌ-

Ɏɔɝɔɞ ɚɞ ɏɑɝɞɌɢɔɚəəɚɏɚ ɎɚɓɜɌɝɞɌ ɔ ɖɚɗɑɍɗɑɞɝɫ 

ɚɞ 6% ɛɜɔ 22 əɑɐɑɗɫɡ ɏɑɝɞɌɢɔɚəəɚɏɚ ɎɚɓɜɌɝɞɌ 

ɐɚ 92% ɛɜɔ 28 əɑɐɑɗɫɡ ɏɑɝɞɌɢɔɚəəɚɏɚ ɎɚɓɜɌɝɞɌ 

(Kusuda S., 2006). ȻɜɑɒɐɑɎɜɑɘɑəəɚ ɜɚɐɔɎɤɔɑ-

ɝɫ ɐɑɞɔ ɝɚɝɞɌɎɗɫɪɞ 3-16 % ɚɞ Ɏɝɑɡ əɚɎɚɜɚɒɐɑə-

əɧɡ (ȴɎɌəɚɎ Ȱ.Ⱥ., 2016).  

ȴɓ ɘəɚɏɔɡ ɚɝɗɚɒəɑəɔɕ ɟ əɑɐɚəɚɤɑəəɧɡ 

əɚɎɚɜɚɒɐɑəəɧɡ ɓɌɍɚɗɑɎɌəɔɫ ɗɑɏɖɔɡ ɞɌɖɔɑ, ɖɌɖ 

ɛəɑɎɘɚəɔɫ, ɌɞɑɗɑɖɞɌɓ, ȼȰȽ ɔ ɑɏɚ ɚɝɗɚɒəɑəɔɫ 

(ɝɔəɐɜɚɘ ɟɞɑɣɖɔ ɎɚɓɐɟɡɌ, ɗɑɏɚɣəɌɫ ɏɔɛɑɜɞɑəɓɔɫ, 

ɍɜɚəɡɚɗɑɏɚɣəɌɫ ɐɔɝɛɗɌɓɔɫ), ɚɝɞɌɪɞɝɫ əɌɔɍɚɗɑɑ 

ɣɌɝɞɚɕ ɛɜɔɣɔəɚɕ ɝɘɑɜɞɔ əɚɎɚɜɚɒɐɑəəɧɡ 

(Lovrenski J., 2012).  

ȳəɌɣɔɘɧɘɔ ɠɌɖɞɚɜɌɘɔ ɜɔɝɖɌ ɜɌɓɎɔɞɔɫ 

ȼȰȽ ɟ əɚɎɚɜɚɒɐɑəəɧɡ ɛɚ ɐɌəəɧɘ ɍɚɗɨɤɔəɝɞɎɌ 

ɌɎɞɚɜɚɎ ɫɎɗɫɪɞɝɫ: əɑɐɚəɚɤɑəəɚɝɞɨ, ɛɜɑɒɐɑ-

Ɏɜɑɘɑəəɧɑ ɜɚɐɧ, ɝɌɡɌɜəɧɕ ɐɔɌɍɑɞ ɟ ɘɌɞɑɜɔ, 

ɖɑɝɌɜɑɎɚ ɝɑɣɑəɔɑ ɐɚ əɌɣɌɗɌ ɜɚɐɚɎɚɕ ɐɑɫɞɑɗɨəɚ-

ɝɞɔ, ɘɟɒɝɖɚɕ ɛɚɗ ɛɗɚɐɌ ɛɜɔ ɛɜɑɒɐɑɎɜɑɘɑəəɧɡ 

ɜɚɐɌɡ ɔ Ɍɝɠɔɖɝɔɫ əɚɎɚɜɚɒɐɑəəɚɏɚ (Ȯɚɗɚɐɔə 

ȹ.ȹ., 2016; Teksam O., 2009; Lopez E., Gascoin 

G., 2013).  

ȰɔɌɏəɚɝɞɔɖɌ ȼȰȽ ɟ əɚɎɚɜɚɒɐɑəəɧɡ Ɏ 

əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ ɛɜɚɎɚɐɔɞɝɫ əɌ ɚɝəɚɎɌəɔɔ 

ɖɗɔəɔɣɑɝɖɔɡ ɛɜɔɓəɌɖɚɎ ɔ ɜɑəɞɏɑəɚɏɜɌɠɔɔ ɚɜ-

ɏɌəɚɎ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ (Raimondi F, Migliar F, 

Sodano A, 2013).  

ȭɚɗɨɤɔəɝɞɎɚ ɌɎɞɚɜɚɎ ɟɞɎɑɜɒɐɌɪɞ, ɣɞɚ 

ɖɗɔəɔɣɑɝɖɔɑ ɛɜɔɓəɌɖɔ ȼȰȽ ɟ əɚɎɚɜɚɒɐɑəəɧɡ 

ɛɜɚɏɜɑɝɝɔɜɟɪɞ Ɏ ɍɗɔɒɌɕɤɔɑ ɣɌɝɧ ɛɚɝɗɑ ɜɚɒ-

ɐɑəɔɫ ɔ ɛɜɚɫɎɗɫɪɞɝɫ ɚɐɧɤɖɚɕ, ɢɔɌəɚɓɚɘ, ɓɌ-

ɛɌɐɑəɔɑɘ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ əɌ Ɏɐɚɡɑ ɝ ɚɐəɚɎɜɑ-

ɘɑəəɧɘ ɎɚɓəɔɖəɚɎɑəɔɑɘ əɌɛɜɫɒɑəɔɫ ɖɜɧɗɨɑɎ 

əɚɝɌ, ɜɌɓɐɟɎɌəɔɑɘ ɥɑɖ (ɐɧɡɌəɔɑ çɞɜɟɍɌɣɌè), 

ɩɖɝɛɔɜɌɞɚɜəɧɘɔ ɤɟɘɌɘɔ (çɝɞɚəɟɥɑɑ ɐɧɡɌəɔɑè),  

ɚɝɗɌɍɗɑəɔɑɘ ɐɧɡɌəɔɫ Ɏ ɗɑɏɖɔɡ, ɖɜɑɛɔɞɔɜɟɪ-

ɥɔɘɔ ɡɜɔɛɌɘɔ ɛɜɔ ɌɟɝɖɟɗɨɞɌɢɔɔ,  əɌɜɌɝɞɌɪ-

ɥɑɕ ɛɚɞɜɑɍəɚɝɞɨɪ Ɏ ɐɚɛɚɗəɔɞɑɗɨəɚɕ ɚɖɝɔɏɑəɌ-

ɢɔɔ ɛɚɝɗɑ ɜɚɒɐɑəɔɫ (Ȯɚɗɚɐɔə ȹ.ȹ., 2016; Staatz 

G., 2010; Mehrabadi Ȭ., 2016; Hiles M., 2017). 

Ȱɗɫ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɕ ɚɢɑəɖɔ ɝɞɑɛɑəɔ ɞɫ-

ɒɑɝɞɔ ȼȰȽ Ɏ ɞɑɣɑəɔɑ ɛɑɜɎɧɡ ɣɌɝɚɎ ɒɔɓəɔ ɟ əɑ-

ɐɚəɚɤɑəəɧɡ əɚɎɚɜɚɒɐɑəəɧɡ ɔɝɛɚɗɨɓɟɪɞ ɤɖɌɗɟ 

ȽɔɗɨɎɑɜɘɌəɌ, Ɍ ɐɗɫ ɐɚəɚɤɑəəɧɡ ɔɝɛɚɗɨɓɟɑɞɝɫ 

ɘɚɐɔɠɔɢɔɜɚɎɌəəɌɫ ɤɖɌɗɌ Downes. ȹɚ Ɏ əɌɝɞɚ-

ɫɥɑɑ Ɏɜɑɘɫ ɚəɔ ɔɝɛɚɗɨɓɟɪɞɝɫ əɑ ɐɗɫ ɐɔɌɏəɚ-

ɝɞɔɖɔ, Ɍ ɐɗɫ ɛɜɚɏəɚɝɞɔɣɑɝɖɚɏɚ ɓəɌɣɑəɔɫ.  

Ȼɜɔ ɜɑəɞɏɑəɚɏɜɌɠɔɔ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ 

ɖɗɑɞɖɔ Ɏ ɛɜɫɘɚɕ ɔ ɍɚɖɚɎɚɕ ɛɜɚɑɖɢɔɫɡ ɟ əɚɎɚ-

ɜɚɒɐɑəəɧɡ ɝ ȼȰȽ ɚɛɜɑɐɑɗɫɪɞɝɫ ɞɌɖɔɑ ɛɜɔɓəɌ-

ɖɔ, ɖɌɖ ɐɔɠɠɟɓəɚɑ ɝəɔɒɑəɔɑ ɛɜɚɓɜɌɣəɚɝɞɔ ɗɑ-

ɏɚɣəɧɡ ɛɚɗɑɕ -  çɘɌɞɚɎɚɑ ɝɞɑɖɗɚè,  ɜɑɞɔɖɟɗɚɏɜɌ-

əɟɗɫɜəɌɫ ɝɑɞɣɌɞɚɝɞɨ, əɌɗɔɣɔɑ ɛɚɗɚɝɚɖ ɛɜɚɝɎɑɞ-

ɗɑəɔɕ Ɏ ɚɍɗɌɝɞɔ ɖɚɜəɫ ɗɑɏɖɚɏɚ (ɎɚɓɐɟɤəɌɫ 

ɍɜɚəɡɚɏɜɌɘɘɌ) (Staatz G., 2010; Jing Liu, 2014).  

ȭɚɗɨɤɔəɝɞɎɚ ɌɎɞɚɜɚɎ ɚɛɔɝɧɎɌɪɞ ɣɑɞɧɜɑ 

ɝɞɑɛɑəɔ ɞɫɒɑɝɞɔ ȼȰȽ ɛɚ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɘ 

ɛɜɔɓəɌɖɌɘ: 

1. ȿɘɑɜɑəəɚɑ ɝəɔɒɑəɔɑ ɛəɑɎɘɌɞɔɓɌɢɔɔ 

ɗɑɏɖɔɡ, ɜɌɓɗɔɣɔɘɌ ɎɚɓɐɟɤəɌɫ ɍɜɚəɡɚɏɜɌɘɘɌ, 

ɏɜɌəɔɢɧ ɝɑɜɐɢɌ ɣɑɞɖɔɑ. 

2. Ƚəɔɒɑəɔɑ ɛəɑɎɘɌɞɔɓɌɢɔɔ ɗɑɏɖɔɡ, Ɏɚɓ-

ɐɟɤəɌɫ ɍɜɚəɡɚɏɜɌɘɘɌ, ɏɜɌəɔɢɧ ɝɑɜɐɢɌ əɌ 

ɜɑəɞɏɑəɚɏɜɌɘɘɑ ɑɥɑ ɜɌɓɗɔɣɔɘɧ.  

3. ȮɧɜɌɒɑəəɚɑ ɝəɔɒɑəɔɑ ɛəɑɎɘɌɞɔɓɌɢɔɔ 

ɗɑɏɖɔɡ, ɎɚɓɐɟɤəɌɫ ɍɜɚəɡɚɏɜɌɘɘɌ, ɏɜɌəɔɢɧ 

ɝɑɜɐɢɌ ɛɜɌɖɞɔɣɑɝɖɔ əɑ ɜɌɓɗɔɣɔɘɧ, ɝɞɑɜɞɧ.  

4. ȼɑɓɖɚɑ ɝəɔɒɑəɔɑ ɛəɑɎɘɌɞɔɓɌɢɔɔ ɗɑɏ-

ɖɔɡ, ɎɚɓɐɟɤəɌɫ ɍɜɚəɡɚɏɜɌɘɘɌ, ɏɜɌəɔɢɧ ɝɑɜɐɢɌ 

əɑ ɜɌɓɗɔɣɔɘɧ, çɍɑɗɧɑ ɗɑɏɖɔɑè (Ȯɚɗɚɐɔə ȹ.ȹ., 

2009).  

ȸəɚɏɔɑ ɌɎɞɚɜɧ ɟɞɎɑɜɒɐɌɪɞ, ɣɞɚ ɛɜɔ 

ɜɑəɞɏɑəɚɏɜɌɠɔɔ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ ɞɜɟɐəɚ 

ɛɜɚɎɚɐɔɞɨ ɐɔɠɠɑɜɑəɢɔɌɗɨəɟɪ ɐɔɌɏəɚɝɞɔɖɟ ɔɓ-

ɓɌ ɝɟɘɘɌɢɔɚəəɚɏɚ ɩɠɠɑɖɞɌ, ɚɝɚɍɑəəɚ Ɏ ɛɚɗɚ-

ɒɑəɔɔ əɚɎɚɜɚɒɐɑəəɚɏɚ ɗɬɒɌ əɌ ɝɛɔəɑ 

(Hendrikse K.A., Gratama J.W., Hove W., 2007).  

Ȱɗɔɞɑɗɨəɚɑ Ɏɜɑɘɫ ɟɗɨɞɜɌɓɎɟɖɚɎɚɑ ɔɝɝɗɑ-

ɐɚɎɌəɔɑ (ȿȳȴ) ɏɜɟɐəɚɕ ɖɗɑɞɖɔ ɔɝɛɚɗɨɓɚɎɌɗɚɝɨ 

ɞɚɗɨɖɚ ɐɗɫ ɚɛɜɑɐɑɗɑəɔɫ ɝɖɚɛɗɑəɔɫ ɒɔɐɖɚɝɞɔ Ɏ 

ɛɗɑɎɜɌɗɨəɚɕ ɛɚɗɚɝɞɔ, ɚɛɜɑɐɑɗɑəɔɫ ɑɬ ɚɍɦɬɘɌ 

(Lichtenstein D., Meziere G. et al., 1997). Ȯ 

ȼ 
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əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ ɛɚ ɟɗɨɞɜɌɓɎɟɖɚɎɚɕ ɖɌɜɞɔəɑ 

ɘɚɒəɚ ɚɛɜɑɐɑɗɔɞɨ əɌɗɔɣɔɑ ɝɎɚɍɚɐəɚɏɚ ɏɌɓɌ Ɏ 

ɛɗɑɎɜɌɗɨəɚɕ ɛɚɗɚɝɞɔ, ɩɞɔɚɗɚɏɔɪ ɛɗɑɎɜɌɗɨəɚɏɚ 

ɎɧɛɚɞɌ, ɐɌɞɨ ɚɢɑəɖɟ ɡɌɜɌɖɞɑɜɌ ɔɓɘɑəɑəɔɕ Ɏɔɝ-

ɢɑɜɌɗɨəɚɕ ɔ ɛɌɜɔɑɞɌɗɨəɚɕ ɛɗɑɎɜɧ (Lichtenstein 

D., 2014).  

Ȼɜɔ ȿȳȴ ɗɑɏɖɔɡ ɟ əɚɎɚɜɚɒɐɑəəɧɡ ɘɚɒəɚ 

ɐɔɠɠɑɜɑəɢɔɜɚɎɌɞɨ əɑɫɝəɧɑ ɝɗɟɣɌɔ ɓɌɞɑɘəɑ-

əɔɫ, ɚɍəɌɜɟɒɑəəɧɑ ɛɜɔ ɜɑəɞɏɑəɚɏɜɌɠɔɔ ɚɜɏɌ-

əɚɎ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ. ȶɜɚɘɑ ɞɚɏɚ, ɟɗɨɞɜɌɓɎɟɖɚɎɚɕ 

ɘɑɞɚɐ ɔɝɝɗɑɐɚɎɌəɔɫ ɟ ɐɑɞɑɕ ɛɚɓɎɚɗɫɑɞ ɚɛɜɑɐɑ-

ɗɔɞɨ ɞɌɖɞɔɖɟ ɗɑɣɑəɔɫ: ɛɟəɖɢɔɚəəɧɕ, ɐɜɑəɌɒ-

əɧɕ, ɞɚɜɌɖɚɝɖɚɛɔɣɑɝɖɔɕ ɗɔɍɚ ɖɚəɝɑɜɎɌɞɔɎəɧɕ. 

Ⱥɝɚɍɟɪ ɢɑəəɚɝɞɨ ɩɡɚɏɜɌɠɔɫ ɛɜɑɐɝɞɌɎɗɫɑɞ ɛɜɔ 

ɐɔəɌɘɔɣɑɝɖɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɐɑɞɑɕ Ɏ ɛɜɚɢɑɝɝɑ 

ɗɑɣɑəɔɫ, ɣɞɚ ɛɚɓɎɚɗɫɑɞ ɚɢɑəɔɎɌɞɨ ɑɏɚ ɩɠɠɑɖ-

ɞɔɎəɚɝɞɨ. 

ȿɗɨɞɜɌɓɎɟɖɚɎɚɕ ɘɑɞɚɐ ɔɝɝɗɑɐɚɎɌəɔɫ ɟ əɚ-

Ɏɚɜɚɒɐɑəəɧɡ ɝ Ɏɧɝɚɖɚɕ ɞɚɣəɚɝɞɨɪ ɛɚɓɎɚɗɫɑɞ 

ɎɔɓɟɌɗɔɓɔɜɚɎɌɞɨ ɌəɌɞɚɘɚ-ɞɚɛɚɏɜɌɠɔɣɑɝɖɔɑ 

ɚɜɔɑəɞɔɜɧ. ȿȳȴ ɫɎɗɫɑɞɝɫ əɌɐɑɒəɧɘ, ɔəɠɚɜɘɌ-

ɞɔɎəɧɘ, əɑɔɚəɔɓɔɜɟɪɥɔɘ, ɗɑɏɖɚɐɚɝɞɟɛəɧɘ, 

ɌɞɜɌɎɘɌɞɔɣəɧɘ ɘɑɞɚɐɚɘ ɔɝɝɗɑɐɚɎɌəɔɫ ɓɌɍɚɗɑ-

ɎɌəɔɕ ɗɑɏɖɔɡ ɟ əɚɎɚɜɚɒɐɑəəɧɡ. 

 ɂɑɗɨɪ ɔɝɝɗɑɐɚɎɌəɔɫ ɫɎɔɗɌɝɨ ɚɢɑəɖɌ ɐɔ-

Ɍɏəɚɝɞɔɣɑɝɖɚɕ ɔəɠɚɜɘɌɞɔɎəɚɝɞɔ ɟɗɨɞɜɌɓɎɟɖɚ-

Ɏɚɏɚ ɘɑɞɚɐɌ ɔɝɝɗɑɐɚɎɌəɔɫ ɗɑɏɖɔɡ ɟ əɚɎɚɜɚɒ-

ɐɑəəɧɡ ɝ ɜɑɝɛɔɜɌɞɚɜəɧɘ ɐɔɝɞɜɑɝɝ-ɝɔəɐɜɚɘɚɘ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. 

ȺɍɝɗɑɐɚɎɌəɔɑ əɚɎɚɜɚɒɐɑəəɧɡ ɍɧɗɚ Ɏɧ-

ɛɚɗəɑəɚ əɌ ɍɌɓɑ ȻɑɜɔəɌɞɌɗɨəɚɏɚ ɢɑəɞɜɌ ɀȯȭȿ 

çȹȸȴɂ ɔɘ. Ȯ.Ȭ. ȬɗɘɌɓɚɎɌè. Ȼɚɐɍɚɜ əɚɎɚɜɚɒ-

ɐɑəəɧɡ ɛɜɚɎɚɐɔɗɝɫ ɝ ɟɣɑɞɚɘ ɐɌəəɧɡ ɌəɌɘəɑɓɌ 

(ɠɌɖɞɚɜɚɎ ɜɔɝɖɌ), ɖɗɔəɔɖɚ-ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɡ 

ɛɜɔɓəɌɖɚɎ ȼȰȽ. Ȯ ɚɍɝɗɑɐɚɎɌəɔɑ əɑ ɍɧɗɔ Ɏɖɗɪ-

ɣɑəɧ əɚɎɚɜɚɒɐɑəəɧɑ ɝ ɟɝɞɌəɚɎɗɑəəɧɘ ɐɔɌɏəɚ-

ɓɚɘ Ɏɜɚɒɐɑəəɚɏɚ ɛɚɜɚɖɌ ɜɌɓɎɔɞɔɫ ɔ ɝ ɏɑəɑɞɔɣɑ-

ɝɖɔɘɔ ɓɌɍɚɗɑɎɌəɔɫɘɔ. ȿɗɨɞɜɌɓɎɟɖɚɎɚɑ ɔɝɝɗɑɐɚ-

ɎɌəɔɑ ɛɜɚɎɚɐɔɗɔ əɌ ɟɗɨɞɜɌɓɎɟɖɚɎɚɘ ɌɛɛɌɜɌɞɑ 

GE Logiq Book XP ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɗɔəɑɕəɚɏɚ 

ɐɌɞɣɔɖɌ ɝ ɣɌɝɞɚɞɚɕ 8-10 ȸȯɢ ɔ ɘɔɖɜɚɖɚəɎɑɖɝ-

əɚɏɚ ɐɌɞɣɔɖɌ ɝ ɣɌɝɞɚɞɚɕ 10-12 ȸȯɢ. 

 Ȯ ɔɝɝɗɑɐɚɎɌəɔɑ Ɏɖɗɪɣɑəɧ 78 əɚɎɚɜɚɒ-

ɐɑəəɧɡ ɍɑɓ ɛɜɔɓəɌɖɚɎ ɐɧɡɌɞɑɗɨəɚɕ əɑɐɚɝɞɌ-

ɞɚɣəɚɝɞɔ ɔ 22 əɚɎɚɜɚɒɐɑəəɧɡ ɝ ɖɗɔəɔɣɑɝɖɔɘɔ 

ɛɜɔɓəɌɖɌɘɔ ɜɑɝɛɔɜɌɞɚɜəɚɏɚ ɐɔɝɞɜɑɝɝ-

ɝɔəɐɜɚɘɌ.  

ȿɗɨɞɜɌɓɎɟɖɚɎɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɗɑɏɖɔɡ ɛɜɚ-

Ɏɚɐɔɗɔ Ɏ ɛɚɗɚɒɑəɔɔ əɚɎɚɜɚɒɐɑəəɚɏɚ ɗɬɒɌ əɌ 

ɝɛɔəɑ, əɌ ɛɜɌɎɚɘ ɔ ɗɑɎɚɘ ɍɚɖɟ, Ɏ ɞɜɬɡ ɓɚəɌɡ: 

ɛɑɜɑɐəɑɕ, ɍɚɖɚɎɚɕ ɔ ɓɌɐəɑɕ, ɚɞ Ɏɑɜɡɟɤɖɔ ɗɬɏ-

ɖɚɏɚ ɐɚ ɖɟɛɚɗɌ ɐɔɌɠɜɌɏɘɧ. ȹɔɒəɫɫ ɏɜɌəɔɢɌ 

ɗɬɏɖɚɏɚ ɟ əɚɎɚɜɚɒɐɑəəɚɏɚ ɎɝɑɏɐɌ ɣɬɞɖɚ ɎɔɓɟɌ-

ɗɔɓɔɜɚɎɌɗɌɝɨ əɌ ɏɜɌəɔɢɑ ɝ ɚɜɏɌəɌɘɔ ɍɜɪɤəɚɕ 

ɛɚɗɚɝɞɔ. Ȼɑɜɑɐəɫɫ ɓɚəɌ ɝɖɌəɔɜɚɎɌɗɌɝɨ ɛɚ ɛɑ-

ɜɑɐəɑɕ ɏɜɟɐəɚɕ ɝɞɑəɖɑ ɚɞ ɛɌɜɌɝɞɑɜəɌɗɨəɚɕ ɗɔ-

əɔɔ ɐɚ ɛɑɜɑɐəɑɕ ɛɚɐɘɧɤɑɣəɚɕ ɗɔəɔɔ. ȭɚɖɚɎɟɪ 

ɓɚəɟ ɝɖɌəɔɜɚɎɌɗɔ ɘɑɒɐɟ ɛɑɜɑɐəɑɕ ɔ ɓɌɐəɑɕ 

ɛɚɐɘɧɤɑɣəɧɘɔ ɗɔəɔɫɘɔ, ɓɌɐəɪɪ ɓɚəɟ ð ɘɑɒɐɟ 

ɓɌɐəɑɕ ɛɚɐɘɧɤɑɣəɚɕ ɔ ɛɌɜɌɎɑɜɞɑɍɜɌɗɨəɚɕ ɗɔ-

əɔɫɘɔ.  

ȿɗɨɞɜɌɓɎɟɖɚɎɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɟ əɚɎɚɜɚɒ-

ɐɑəəɧɡ əɌɣɔəɌɗɔ ɝ ɛɑɜɑɐəɑɕ ɓɚəɧ, ɓɌɞɑɘ ɔɝ-

ɝɗɑɐɚɎɌɗɔ ɍɚɖɚɎɟɪ ɔ ɓɌɐəɪɪ ɓɚəɧ. Ȯ ɖɌɒɐɚɕ 

ɓɚəɑ ɛɜɚɎɚɐɔɗɚɝɨ ɛɜɚɐɚɗɨəɚɑ ɝɖɌəɔɜɚɎɌəɔɑ 

ɏɜɟɐəɚɕ ɝɞɑəɖɔ Ɏɐɚɗɨ ɞɚɛɚɏɜɌɠɚ-

ɌəɌɞɚɘɔɣɑɝɖɔɡ ɗɔəɔɕ ɝ ɛɚɗɟɣɑəɔɑɘ ɖɗɌɝɝɔɣɑ-

ɝɖɚɏɚ ɝɜɑɓɌ ɝ ɔɓɚɍɜɌɒɑəɔɑɘ ɐɎɟɡ ɝɚɝɑɐəɔɡ ɜɬ-

ɍɑɜ Ɏ ɛɚɛɑɜɑɣəɚɘ ɝɑɣɑəɔɔ ɔ ɘɑɒɜɬɍɑɜəɚɏɚ 

ɛɜɚɘɑɒɟɞɖɌ ɘɑɒɐɟ əɔɘɔ (ɜɔɝ. 1). ȳɌɞɑɘ Ɏɧɛɚɗ-

əɫɗɚɝɨ ɝɖɌəɔɜɚɎɌəɔɑ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ ɛɌɜɌɗ-

ɗɑɗɨəɚ ɜɑɍɜɌɘ ɛɜɔ ɛɚɗɚɒɑəɔɔ ɐɌɞɣɔɖɌ Ɏ ɚɍɗɌ-

ɝɞɔ ɘɑɒɜɬɍɑɜəɚɏɚ ɛɜɚɘɑɒɟɞɖɌ. 

ȼɑɓɟɗɨɞɌɞɧ ɔ ɔɡ ɚɍɝɟɒɐɑəɔɫ. 

ȿȳȴ ɗɑɏɖɔɡ ɍɧɗɚ Ɏɧɛɚɗəɑəɚ ɟ 78 əɚɎɚ-

ɜɚɒɐɑəəɧɡ ɍɑɓ ɛɜɔɓəɌɖɚɎ ɐɧɡɌɞɑɗɨəɚɕ əɑɐɚ-

ɝɞɌɞɚɣəɚɝɞɔ, ɜɚɒɐɑəəɧɡ ɛɟɞɑɘ ɚɛɑɜɌɢɔɔ ɖɑɝɌ-

ɜɑɎɌ ɝɑɣɑəɔɫ. ȮɚɓɜɌɝɞ əɚɎɚɜɚɒɐɑəəɧɡ ɖɚɗɑɍɌɗ-

ɝɫ ɚɞ 35/36 əɑɐɑɗɨ ɐɚ 41/42 əɑɐɑɗɔ ɍɑɜɑɘɑəəɚ-

ɝɞɔ. Ȯɑɝ ɛɜɔ ɜɚɒɐɑəɔɔ ɝɚɝɞɌɎɗɫɗ ɚɞ 1720 ɏɜɌɘɘ 

ɐɚ 4620 ɏɜɌɘɘ. 

Ȯ ɜɑɓɟɗɨɞɌɞɑ ɛɜɚɎɑɐɑəɔɫ ȿȳȴ ɚɍɚɍɥɑəɌ 

əɚɜɘɌɗɨəɌɫ ɟɗɨɞɜɌɓɎɟɖɚɎɌɫ ɖɌɜɞɔəɌ ɗɑɏɖɔɡ ɟ 

əɚɎɚɜɚɒɐɑəəɧɡ. 

ȻɚɎɑɜɡəɚɝɞəɧɑ ɝɗɚɔ ɏɜɟɐəɚɕ ɝɞɑəɖɔ ɟ əɚ-

Ɏɚɜɚɒɐɑəəɧɡ ɝɚɝɞɚɫɞ ɔɓ ɖɚɒɔ, ɛɚɐɖɚɒəɚ-

ɒɔɜɚɎɚɕ ɖɗɑɞɣɌɞɖɔ ɔ ɘɧɤɑɣəɚɏɚ ɝɗɚɫ. ȼɑɍɜɌ ɟ 

əɚɎɚɜɚɒɐɑəəɧɡ ɛɜɑɐɝɞɌɎɗɑəɧ ɡɜɫɥɑɎɚɕ ɞɖɌ-

əɨɪ, əɌ ɛɜɚɐɚɗɨəɧɡ ɝɜɑɓɌɡ ɚɛɜɑɐɑɗɫɪɞɝɫ Ɏ Ɏɔ-

ɐɑ ɚɎɌɗɨəɚɏɚ ɏɔɛɚɩɡɚɏɑəəɚɏɚ ɚɍɜɌɓɚɎɌəɔɫ. Ȱɔ-

ɝɞɌɗɨəɌɫ ɌɖɟɝɞɔɣɑɝɖɌɫ ɞɑəɨ ɓɌ ɜɑɍɜɚɘ əɑ ɎɝɑɏɐɌ 

ɍɧɗɌ ɎɔɐəɌ (ɜɔɝ. 2 Ɍ, ɍ).   

Ȯɐɚɗɨ Ɏəɟɞɜɑəəɑɕ ɛɚɎɑɜɡəɚɝɞɔ ɘɑɒɜɑɍɑ-

ɜɨɫ ɚɞɐɑɗɨəɚ ɎɔɓɟɌɗɔɓɔɜɟɑɞɝɫ ɛɌɜɔɑɞɌɗɨəɌɫ 

ɛɗɑɎɜɌ Ɏ Ɏɔɐɑ ɞɚəɖɚɕ ɔ ɜɚɎəɚɕ ɩɡɚɏɑəəɚɕ ɗɔ-

əɔɔ, əɑɛɚɐɎɔɒəɚɕ ɛɜɔ ɐɧɡɌəɔɔ. ȻɗɑɎɜɌɗɨəɌɫ 

ɛɚɗɚɝɞɨ Ɏ əɚɜɘɑ ɚɛɜɑɐɑɗɫɑɞɝɫ Ɏ Ɏɔɐɑ ɏɔɛɚɩɡɚ-

ɏɑəəɚɕ ɛɚɗɚɝɖɔ, ɞɚɗɥɔəɚɕ ɐɚ 1 ɘɘ, ɎɔɝɢɑɜɌɗɨ-

əɌɫ ɛɗɑɎɜɌ ð Ɏ Ɏɔɐɑ ɞɚəɖɚɕ ɏɔɛɑɜɩɡɚɏɑəəɚɕ ɛɚ-

ɗɚɝɖɔ, ɛɚɐɎɔɒəɚɕ ɛɜɔ ɐɧɡɌəɔɔ. ȯɔɛɑɜɩɡɚɏɑə-

əɌɫ ɗɔəɔɫ, Ɏɑɜɚɫɞəɑɑ Ɏɝɑɏɚ, ɫɎɗɫɑɞɝɫ ɜɑɓɟɗɨɞɌ-

ɞɚɘ ɝɟɘɘɌɢɔɚəəɚɏɚ ɚɞɜɌɒɑəɔɫ ɟɗɨɞɜɌɓɎɟɖɌ ɚɞ 

ɎɔɝɢɑɜɌɗɨəɚɕ ɛɗɑɎɜɧ ɔ ɚɞ ɎɚɓɐɟɡɌ Ɏ ɝɟɍɛɗɑɎ-

ɜɌɗɨəɧɡ ɌɗɨɎɑɚɗɌɡ. ȰɎɔɒɑəɔɑ ɏɔɛɑɜɩɡɚɏɑəəɚɕ 

ɗɔəɔɔ ɛɜɔ ɐɧɡɌəɔɔ əɌɓɧɎɌɪɞ ɝɔɘɛɞɚɘɚɘ 

ɝɖɚɗɨɒɑəɔɫ ɗɬɏɖɚɏɚ. ȹɔɒɑ ɏɔɛɑɜɩɡɚɏɑəəɚɕ ɗɔ-

əɔɔ ɜɌɝɛɚɗɌɏɌɑɞɝɫ ɗɬɏɖɚɑ, ɓɌɛɚɗəɑəəɚɑ Ɏɚɓɐɟ-

ɡɚɘ, ɣɞɚ ɛɜɑɛɫɞɝɞɎɟɑɞ ɎɔɓɟɌɗɔɓɌɢɔɔ ɗɑɏɚɣəɚɕ 

ɛɌɜɑəɡɔɘɧ (ɜɔɝ. 3). ȻɗɑɎɜɌɗɨəɌɫ ɗɔəɔɫ ɫɎɗɫɑɞ-

ɝɫ ɏɜɌəɔɢɑɕ ɘɑɒɐɟ ɘɫɏɖɔɘɔ ɞɖɌəɫɘɔ ɏɜɟɐəɚɕ 

ɝɞɑəɖɔ ɔ ɗɑɏɖɔɘ. 

Ȱɗɫ əɚɜɘɌɗɨəɚɏɚ ɗɬɏɖɚɏɚ ɡɌɜɌɖɞɑɜəɧ Ȭ-

ɗɔəɔɔ ɔ Ȯ-ɗɔəɔɔ, ɖɚɞɚɜɧɑ ɐɎɔɏɌɪɞɝɫ ɝɔəɡɜɚə-

əɚ Ɏɘɑɝɞɑ ɝ ɏɔɛɑɜɩɡɚɏɑəəɚɕ ɗɔəɔɑɕ (əɌ Ɏɐɚɡɑ ɔ 

Ɏɧɐɚɡɑ). Ȯ əɚɜɘɑ Ɏɔɐəɧ ɑɐɔəɔɣəɧɑ ɔɗɔ ɘəɚɒɑ-

ɝɞɎɑəəɧɑ ɏɚɜɔɓɚəɞɌɗɨəɧɑ ɌɜɞɑɠɌɖɞɧ (Ȭ-ɗɔəɔɔ), 

ɛɌɜɌɗɗɑɗɨəɧɑ ɏɔɛɑɜɩɡɚɏɑəəɚɕ ɗɔəɔɔ ɔ ɛɚɎɞɚ-

ɜɫɪɥɔɑɝɫ ɣɑɜɑɓ ɚɛɜɑɐɑɗɑəəɚɑ ɜɌɝɝɞɚɫəɔɑ (ɜɔɝ. 

4). 

Ȯ əɚɜɘɑ ɚəɔ ɘɚɏɟɞ ɍɧɞɨ ɑɐɔəɔɣəɧɘɔ, ɑɐ- 
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ȼɔɝ. 1 (Fig. 1) 

ȼɔɝ. 1.   ȿȳȴ ɗɑɏɖɔɡ ɟ əɚɎɚɜɚɒɐɑəəɧɡ. 

Ȼɜɚɐɚɗɨəɚɑ ɝɖɌəɔɜɚɎɌəɔɑ ɏɜɟɐəɚɕ ɝɞɑəɖɔ (ɝɞɜɑɗɖɌɘɔ 

ɟɖɌɓɌəɧ ɜɑɍɜɌ).   

Fig. 1.    Lung US, newborn.  

Thoracic wall lo ngitude scan (arrows are pointing at the 

ribs).  

 

ȼɔɝ. 2 Ɍ (Fig. 2 Ɍ) 

 

ȼɔɝ. 2 ɍ (Fig. 2 Ɏ) 

ȼɔɝ. 2.    ȿȳȴ ɗɑɏɖɔɡ ɟ əɚɎɚɜɚɒɐɑəəɧɡ. 

Ȼɜɚɐɚɗɨəɚɑ ɝɖɌəɔɜɚɎɌəɔɑ ɏɜɟɐəɚɕ ɝɞɑəɖɔ:  

Ɍ ð ɚɛɜɑɐɑɗɫɪɞɝɫ ɛɚɐɖɚɒəɚ-ɒɔɜɚɎɌɫ ɖɗɑɞɣɌɞɖɌ ɔ ɘɧɤɑɣəɧɕ ɝɗɚɕ (ɝɞɜɑɗɖɌɘɔ ɟɖɌɓɌəɧ ɘɧɤɑɣəɧɕ ɝɗɚɕ);  

ɍ ð ɌɖɟɝɞɔɣɑɝɖɌɫ ɞɑəɨ ɓɌ ɜɑɍɜɚɘ.  

Fig. 2.   Lung US, newborn.  

Thoracic wall longitude scan:  

a - subcutaneous fat tissue and muscles (arrows are pointing at muscle layer);  

ɍ - rib acoustic shadow.  
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ȼɔɝ. 3 (Fig. 3) 

 

ȼɔɝ. 4 (Fig. 4) 

ȼɔɝ. 3.    ȿȳȴ ɗɑɏɖɔɡ ɟ əɚɎɚɜɚɒɐɑəəɧɡ. 

ȹɌ ɩɡɚɏɜɌɘɘɑ ɚɛɜɑɐɑɗɫɪɞɝɫ ɛɌɜɔɑɞɌɗɨəɌɫ ɛɗɑɎɜɌ 

(ɖɚɜɚɞɖɌɫ ɝɞɜɑɗɖɌ) ɔ ɛɗɑɎɜɌɗɨəɌɫ ɛɚɗɚɝɞɨ (ɐɗɔəəɌɫ 

ɝɞɜɑɗɖɌ).  

Fig. 3.   Lung US, newborn.  

Parietal pleura (short a rrow), pleural cavity (long arrow).  

ȼɔɝ. 4.    ȿȳȴ ɗɑɏɖɔɡ ɟ əɚɎɚɜɚɒɐɑəəɧɡ. 

ȯɚɜɔɓɚəɞɌɗɨəɧɑ ɌɜɞɑɠɌɖɞɧ (Ȭ-ɗɔəɔɔ).  

Fig. 4.   Lung US, newborn.  

Horizontal artefacts (A -lines).  

 

ȼɔɝ. 5 (Fig. 5) 

 

ȼɔɝ. 6 (Fig. 6) 

ȼɔɝ. 5.    ȿȳȴ ɗɑɏɖɔɡ ɟ əɚɎɚɜɚɒɐɑəəɧɡ. 

ȮɑɜɞɔɖɌɗɨəɧɑ ɌɜɞɑɠɌɖɞɧ (Ȯ-ɗɔəɔɔ).  

Fig. 5.    Lung US, newborn  

Verti cal artifacts (B -lines).  

ȼɔɝ. 6.    ȿȳȴ ɗɑɏɖɔɡ ɟ əɚɎɚɜɚɒɐɑəəɧɡ. 

ȸəɚɒɑɝɞɎɑəəɧɑ ɖɚɘɛɌɖɞəɚ ɜɌɝɛɚɗɚɒɑəəɧɑ Ȯ-ɗɔəɔɔ ð 

ɍɑɗɧɑ ɗɑɏɖɔɑ.  

Fig. 6.   Lung US, newborn.  

Multiple densely located B -lines ð white lungs.  
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ɎɌ ɓɌɘɑɞəɧɘɔ ɔ ɘəɚɒɑɝɞɎɑəəɧɘɔ, ɎɧɜɌɒɑə-

əɧɘɔ. ȾɌɖɒɑ, əɑɛɚɝɜɑɐɝɞɎɑəəɚ ɚɞ ɏɔɛɑɜɩɡɚɏɑə-

əɚɕ ɗɔəɔɔ Ɏ əɚɜɘɑ ɚɞɡɚɐɫɞ ɑɐɔəɔɣəɧɑ ɏɔɛɑɜɩ-

ɡɚɏɑəəɧɑ ɎɑɜɞɔɖɌɗɨəɧɑ ɌɜɞɑɠɌɖɞɧ ɞɔɛɌ çɡɎɚɝɞ 

ɖɚɘɑɞɧè, əɌɓɧɎɌɑɘɧɑ Ȯ-ɗɔəɔɫɘɔ. ɉɞɔ Ȯ-ɗɔəɔɔ 

ɚɞɡɚɐɫɞ ɛɜɫɘɚ ɚɞ ɏɔɛɑɜɩɡɚɏɑəəɚɕ ɗɔəɔɔ ɔ ɜɌɝ-

ɛɜɚɝɞɜɌəɫɪɞɝɫ ɐɚ ɖɚəɢɌ ɔɓɚɍɜɌɒɑəɔɫ ɍɑɓ ɓɌɞɟ-

ɡɌəɔɫ, əɌɛɚɘɔəɌɫ ɗɌɓɑɜəɧɑ ɗɟɣɔ ɔ ɛɑɜɑɝɑɖɌɫ Ȭ-

ɗɔəɔɔ (ɜɔɝ. 5). 

ȮɑɜɞɔɖɌɗɨəɧɑ ɌɜɞɑɠɌɖɞɧ (Ȯ-ɗɔəɔɔ) Ɏɚɓ-

əɔɖɌɪɞ ɎɝɗɑɐɝɞɎɔɑ ɜɑɎɑɜɍɑɜɌɢɔɔ ɘɑɒɐɟ Ɏɔɝɢɑ-

ɜɌɗɨəɚɕ ɛɗɑɎɜɚɕ ɔ Ɏɚɓɐɟɡɚɘ Ɏ ɝɟɍɛɗɑɎɜɌɗɨəɧɡ 

ɌɗɨɎɑɚɗɌɡ ɗɑɏɖɚɏɚ. ȶɚɗɔɣɑɝɞɎɚ ɌɜɞɑɠɌɖɞɚɎ 

çɡɎɚɝɞ ɖɚɘɑɞɧè ɛɚɐɝɣɔɞɧɎɌɗɔ Ɏ ɚɐəɚɘ ɖɗɌɝɝɔ-

ɣɑɝɖɚɘ ɝɜɑɓɑ əɌ ɠɔɖɝɔɜɚɎɌəəɚɕ ɩɡɚɏɜɌɘɘɑ. Ȯ 

əɚɜɘɌɗɨəɚɘ ɗɑɏɖɚɘ ɟ əɚɎɚɜɚɒɐɑəəɧɡ ɩɞɔ Ɏɑɜ-

ɞɔɖɌɗɨəɧɑ ɗɔəɑɕəɧɑ ɌɜɞɑɠɌɖɞɧ ɑɐɔəɔɣəɧɑ, 

ɍɧɗɔ əɑ ɍɚɗɑɑ 3-ɡ Ɏ ɚɐəɚɘ ɘɑɒɜɑɍɑɜəɚɘ ɛɜɚ-

ɘɑɒɟɞɖɑ. 

ȿɗɨɞɜɌɓɎɟɖɚɎɌɫ ɖɌɜɞɔəɌ ɗɑɏɖɔɡ ɟ əɚ-

Ɏɚɜɚɒɐɑəəɧɡ ɝ ɛɜɔɓəɌɖɌɘɔ ȼȰȽ. 

ȿȳȴ ɗɑɏɖɔɡ ɍɧɗɚ Ɏɧɛɚɗəɑəɚ ɟ 22 əɚɎɚ-

ɜɚɒɐɑəəɧɡ (12 ɘɌɗɨɣɔɖɚɎ ɔ 10 ɐɑɎɚɣɑɖ) ɝ ɖɗɔ-

əɔɣɑɝɖɔɘɔ ɔ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɘɔ ɛɜɔɓəɌɖɌɘɔ 

ȼȰȽ. ȯɑɝɞɌɢɔɚəəɧɕ ɎɚɓɜɌɝɞ əɚɎɚɜɚɒɐɑəəɧɡ 

ɖɚɗɑɍɌɗɝɫ ɚɞ 24/25 əɑɐɑɗɨ ɐɚ 33/34 əɑɐɑɗɨ ɍɑ-

ɜɑɘɑəəɚɝɞɔ. Ȯɑɝ ɛɜɔ ɜɚɒɐɑəɔɔ ɝɚɝɞɌɎɗɫɗ ɚɞ 

700 ɏɜɌɘɘ ɐɚ 2080 ɏɜɌɘɘ. 

Ȼɜɔ ȿȳȴ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ ɟ Ɏɝɑɡ 22 

əɚɎɚɜɚɒɐɑəəɧɡ ɍɧɗɚ ɎɧɫɎɗɑəɚ: ɘəɚɒɑɝɞɎɑə-

əɧɑ ɖɚɘɛɌɖɞəɚ ɜɌɝɛɚɗɚɒɑəəɧɑ Ȯ-ɗɔəɔɔ ɔ ɚɞ-

ɝɟɞɝɞɎɔɑ ɏɚɜɔɓɚəɞɌɗɨəɧɡ Ȭ-ɗɔəɔɕ (ɜɔɝ. 6); 

ɟɞɚɗɥɑəəɌɫ ɛɗɑɎɜɌɗɨəɌɫ ɗɔəɔɫ ɝ əɑɜɚɎəɧɘ 

ɖɚəɞɟɜɚɘ (ɜɔɝ. 7). Ȯ ɝɟɍɛɗɑɎɜɌɗɨəɚɕ ɚɍɗɌɝɞɔ ɟ 

17 əɚɎɚɜɚɒɐɑəəɧɡ ɚɛɜɑɐɑɗɫɗɔɝɨ ɖɚəɝɚɗɔɐɌɢɔɔ 

ɗɑɏɖɔɡ ɝ Ɏɚɓɐɟɤəɧɘɔ ɍɜɚəɡɚɏɜɌɘɘɌɘɔ (ɜɔɝ. 8). 

ȮɧɎɚɐɧ. 

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɟɗɨɞɜɌɓɎɟɖɚɎɚɑ ɔɝɝɗɑɐɚ-

ɎɌəɔɑ ɗɑɏɖɔɡ ɟ əɚɎɚɜɚɒɐɑəəɧɡ ɔɘɑɑɞ ɍɚɗɨɤɚɑ 

ɓəɌɣɑəɔɑ ɐɗɫ ɐɔɌɏəɚɝɞɔɖɔ ȼȰȽ. ȿȳȴ ɗɑɏɖɔɡ 

ɔɘɑɑɞ ɘəɚɏɚ ɛɜɑɔɘɟɥɑɝɞɎ: ɩɡɚɏɜɌɠɔɫ ɘɚɒɑɞ 

ɍɧɞɨ ɎɧɛɚɗəɑəɌ ɟ ɛɚɝɞɑɗɔ əɚɎɚɜɚɒɐɑəəɚɏɚ, 

ɟɗɨɞɜɌɓɎɟɖɚɎɚɕ ɘɑɞɚɐ ɛɜɚɝɞ Ɏ ɩɖɝɛɗɟɌɞɌɢɔɔ ɔ 

ɘɚɒɑɞ ɛɚɎɞɚɜɫɞɨɝɫ əɑɝɖɚɗɨɖɚ ɜɌɓ Ɏ ɐɑəɨ ɍɑɓ 

ɚɛɌɝəɚɝɞɔ ɐɗɫ ɎɜɌɣɌ ɔɗɔ əɚɎɚɜɚɒɐɑəəɚɏɚ; ɩɞɚ 

əɑɐɚɜɚɏɚɕ ɘɑɞɚɐ, ɖɚɞɚɜɧɕ ɞɜɑɍɟɑɞ ɞɚɗɨɖɚ ɩɗɑ-

ɘɑəɞɌɜəɧɡ əɌɎɧɖɚɎ. ȿȳȴ ɗɑɏɖɔɡ ɟ əɚɎɚɜɚɒ-

ɐɑəəɧɡ ɚɍɗɌɐɌɑɞ ɚɣɑəɨ Ɏɧɝɚɖɚɕ ɞɚɣəɚɝɞɨɪ ɔ 

əɌɐɑɒəɚɝɞɨɪ ɛɜɔ ɐɔɌɏəɚɝɞɔɖɑ ȼȰȽ. 

ȴɝɞɚɣəɔɖ ɠɔəɌəɝɔɜɚɎɌəɔɫ ɔ ɖɚəɠɗɔɖɞ 

ɔəɞɑɜɑɝɚɎ. 

ȬɎɞɚɜɧ ɐɌəəɚɕ ɝɞɌɞɨɔ ɛɚɐɞɎɑɜɐɔɗɔ ɚɞɝɟɞ-

ɝɞɎɔɑ ɠɔəɌəɝɚɎɚɕ ɛɚɐɐɑɜɒɖɔ ɔɝɝɗɑɐɚɎɌəɔɫ ɔ 

ɖɚəɠɗɔɖɞɌ ɔəɞɑɜɑɝɚɎ, ɚ ɖɚɞɚɜɧɡ əɑɚɍɡɚɐɔɘɚ 

ɝɚɚɍɥɔɞɨ.

 

 

 

 

 

ȼɔɝ. 7 (Fig. 7) 

 

ȼɔɝ. 8 (Fig. 8) 

ȼɔɝ. 7.    ȿȳȴ ɗɑɏɖɔɡ ɟ əɚɎɚɜɚɒɐɑəəɧɡ. 

ȻɗɑɎɜɌɗɨəɌɫ ɗɔəɔɫ (ɝɞɜɑɗɖɌɘɔ ɟɖɌɓɌəɌ) ɟɞɚɗɥɑəɌ ɝ 

əɑɜɚɎəɧɘɔ ɖɜɌɫɘɔ.  

Fig. 7.    Lung US, newborn  

Pleural line (arrows) thickened, has irregular contour.  

ȼɔɝ. 8.    ȿȳȴ ɗɑɏɖɔɡ ɟ əɚɎɚɜɚɒɐɑəəɧɡ. 

ȶɚəɝɚɗɔɐɌɢɔɔ ɝ Ɏɚɓɐɟɤəɧɘɔ ɍɜɚəɡɚɏɜɌɘɘɌɘɔ 

(ɝɞɜɑɗɖɌɘɔ ɟɖɌɓɌəɧ).  

Fig. 8.   Lung US, newborn.  

Consolidations with the air bronchogram sign (arrows).  
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Ȼȼȴ ȻȬȾȺȷȺȯȺȬȹȬȾȺȸȴɃȱȽȶȺȸ ȴȽȽȷȱȰȺȮȬȹȴȴ 

 

ȾɟɘɌəɚɎɌ ȿ.ȹ., ȷɫɛɔə Ȯ.ȸ., ɅɑɏɚɗɑɎ Ȭ.ȴ., ȭɧɣɑəɖɚ Ȯ.ȯ., ȶɚɓɗɚɎɌ Ȭ.Ȯ.,  

ɁɚɐɒɌɑɎɌ ȳ.Ƚ. 

 
ɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. ȻɜɚɌəɌɗɔɓɔɜɚɎɌəɧ ɐɌəəɧɑ ɗɔɞɑɜɌɞɟɜɧ ɔ ɛɜɔɎɑɐɑəɚ ɝɚɍ-

ɝɞɎɑəəɚɑ əɌɍɗɪɐɑəɔɑ əɚɎɚɜɚɒɐɑəəɚɕ ɐɑɎɚɣɖɔ ɝ ɩɛɔɏəɌɞɟɝɚɘ (ɞɑɜɌɞɚɘɚɕ əɚ-

ɝɚɏɗɚɞɖɔ). ɉɛɔɏəɌɞɟɝ ɫɎɗɫɑɞɝɫ ɚɣɑəɨ ɜɑɐɖɔɘ, əɚ ɏɜɚɓəɧɘ əɚɎɚɚɍɜɌɓɚɎɌəɔɑɘ ɟ 

ɛɗɚɐɌ, ɖɚɞɚɜɚɑ ɘɚɒɑɞ ɚɝɗɚɒəɔɞɨɝɫ ɜɌɓɎɔɞɔɑɘ ɘəɚɏɚɎɚɐɔɫ ɔ ɛɜɑɒɐɑɎɜɑɘɑə-

əɧɡ ɜɚɐɚɎ, Ɍ ɞɌɖɒɑ ɫɎɔɞɨɝɫ ɛɜɔɣɔəɚɕ ɛɑɜɔəɌɞɌɗɨəɚɕ ɝɘɑɜɞɔ. ȱɐɔəɝɞɎɑəəɚ ɜɌɐɔɖɌɗɨ-

əɧɘ ɘɑɞɚɐɚɘ ɗɑɣɑəɔɫ ɫɎɗɫɑɞɝɫ ɜɑɓɑɖɢɔɫ ɚɛɟɡɚɗɔ, Ɏ ɞɚɘ ɣɔɝɗɑ Ɏ ɜɌɘɖɌɡ ɎəɑɘɌɞɚɣəɚɏɚ 

ɔəɞɜɌəɌɞɌɗɨəɚɏɚ ɗɑɣɑəɔɫ (EXIT). Ȯ ɝɗɟɣɌɑ ɘɑɜɞɎɚɜɚɒɐɑəɔɫ ɔɗɔ ɝɘɑɜɞɔ əɚɎɚɜɚɒɐɑəəɚɏɚ 

ɎɑɜɔɠɔɖɌɢɔɫ ɞɔɛɌ ɞɑɜɌɞɚɘɧ ɛɜɚɎɚɐɔɞɝɫ ɎɚɎɜɑɘɫ ɏɔɝɞɚɗɚɏɔɣɑɝɖɚɏɚ ɔɓɟɣɑəɔɫ ɛɜɑɛɌɜɌ-

ɞɚɎ. Ȯ ɛɜɑɐɝɞɌɎɗɑəəɚɘ əɌɍɗɪɐɑəɔɔ ɘɔɖɜɚɝɖɚɛɔɣɑɝɖɔ ɐɔɌɏəɚɝɞɔɜɚɎɌəɌ ɓɜɑɗɌɫ ɞɑɜɌɞɚ-

ɘɌ, ɎɧɝɞɗɌəəɌɫ ɘəɚɏɚɝɗɚɕəɧɘ ɛɗɚɝɖɔɘ ɚɜɚɏɚɎɑɎɌɪɥɔɘ ɩɛɔɞɑɗɔɑɘ ɝ ɛɚɐɗɑɒɌɥɔɘɔ Ɏɚ-

ɗɚɝɫəɧɘɔ ɠɚɗɗɔɖɟɗɌɘɔ ɔ ɝɌɗɨəɧɘɔ ɒɑɗɑɓɌɘɔ, ɞɖɌəɨ ɛɜɑɐɝɞɌɎɗɑəɌ ɩɗɑɘɑəɞɌɘɔ ɛɗɚɞəɚɕ 

ɔ ɜɧɡɗɚɕ Ɏɚɗɚɖəɔɝɞɚɕ ɝɚɑɐɔəɔɞɑɗɨəɚɕ, ɒɔɜɚɎɚɕ ɔ ɘɧɤɑɣəɚɕ ɞɖɌəɑɕ, ɝɗɪəəɧɡ ɒɑɗɑɓ, 

ɟɣɌɝɞɖɌɘɔ ɡɜɫɥɌ, əɑɕɜɚɏɗɔɔ, ɡɚɜɔɚɔɐəɧɡ ɝɛɗɑɞɑəɔɕ. Ȯɧɛɚɗəɑəɔɑ ɛɚɝɘɑɜɞəɧɡ ȶȾ ɔ 

ȸȼȾ ɔɝɝɗɑɐɚɎɌəɔɕ ɛɚɓɎɚɗɔɗɚ ɟɝɞɌəɚɎɔɞɨ ɔɝɞɚɣəɔɖ ɜɚɝɞɌ ɔ ɚɝɚɍɑəəɚɝɞɑɕ ɝɞɜɚɑəɔɫ ɚɛɟ-

ɡɚɗɔ. 
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EPIGNATUS OF A NEWBORN: POSTMORTEM CT AND MRI IMAGING FOR  

AUTOPSY 

 

Tumanova U.N., Lyapin V.M., Shchegolev A.I., Bychenko V.G., Kozlova A.V.,  

Khodzhaeva  Z.S. 
 

urpose.  The data of the literature are analyzed and the own observation of a ne w-

born girl with epignatus (a nasopharynx teratoma) is given. Epignatus is a very r a-

re, but formidable tumor of the fetus, which can be complicated by the development 

of polyhydramnios and premature births, as well as the cause of perinatal death. The only 

rad ical method of treatment is resection of the tumor, including in the complex of extraute r-

ine intrapartum treatment (EXIT). In the case of stillbirth or the death of a newborn, verif i-

cation of the type of teratoma is performed during histological examinatio n. In the presented 

observation, the mature teratoma was diag -nosed microscopically. It is covered with multi -

layered flat keratinized epithelium with under -lying hair follicles and sebaceous glands. The 

tissue is represented by the elements dense and loos e fibrous connective tissues, fat and 

muscle tissue, salivary glands, cartilage, neuroglia, choroid plexuses. Performing postmo r-

tem CT and MRI studies allowed to establish the source of growth and features of the tumor 
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ɛɔɏəɌɞɟɝ ɖɌɖ ɜɌɓəɚɎɔɐəɚɝɞɨ ɞɑɜɌɞɚɘɧ 

ɛɜɑɐɝɞɌɎɗɫɑɞ ɝɚɍɚɕ ɚɛɟɡɚɗɨ, Ɏ ɝɞɜɟɖ-

ɞɟɜɑ ɖɚɞɚɜɚɕ ɔɘɑɪɞɝɫ ɩɗɑɘɑəɞɧ ɞɖɌ-

əɑɕ, ɛɜɚɔɓɎɚɐəɧɡ Ɏɝɑɡ ɞɜɑɡ ɓɌɜɚɐɧ-

ɤɑɎɧɡ ɗɔɝɞɖɚɎ. ȺɍɥɌɫ ɣɌɝɞɚɞɌ ɎɧɫɎɗɑəɔɫ ɞɑ-

ɜɌɞɚɘ ɟ əɚɎɚɜɚɒɐɑəəɧɡ ɝɚɝɞɌɎɗɫɑɞ ɛɚɜɫɐɖɌ 1 

əɌ 4000 ɒɔɎɚɜɚɒɐɑəəɧɡ. ɃɌɥɑ Ɏɝɑɏɚ ɚəɔ ɗɚɖɌ-

ɗɔɓɟɪɞɝɫ Ɏ ɖɜɑɝɞɢɚɎɚ-ɖɚɛɣɔɖɚɎɚɕ ɚɍɗɌɝɞɔ, ɓɌ-

ɞɑɘ Ɏ ɛɑɜɑɐəɑɘ ɝɜɑɐɚɝɞɑəɔɔ, ɫɔɣɖɌɡ, ɫɔɣəɔɖɌɡ 

ɔ ɓɌɍɜɪɤɔəəɚɘ ɛɜɚɝɞɜɌəɝɞɎɑ [1]. ȾɑɜɌɞɚɘɧ Ɏ 

ɚɍɗɌɝɞɔ ɏɚɗɚɎɧ ɔ ɤɑɔ ɝɚɝɞɌɎɗɫɪɞ ɚɖɚɗɚ 10% ɚɞ 

ɚɍɥɑɏɚ ɔɡ ɖɚɗɔɣɑɝɞɎɌ ɔ ɎɝɞɜɑɣɌɪɞɝɫ, ɖɌɖ ɛɜɌ-

Ɏɔɗɚ, ɟ əɚɎɚɜɚɒɐɑəəɧɡ [2, 3]. 

ɉɛɔɏəɌɞɟɝɚɘ, ɝɚɏɗɌɝəɚ ɐɌəəɧɘ ɗɔɞɑɜɌɞɟ-

ɜɧ, əɌɓɧɎɌɪɞ, ɖɌɖ ɛɜɌɎɔɗɚ, ɞɑɜɌɞɚɘɧ, ɛɜɚɔɝ-

ɡɚɐɫɥɔɑ ɔɓ ɘɫɏɖɚɏɚ ɔɗɔ ɞɎɑɜɐɚɏɚ əɑɍɌ Ɏ ɚɍɗɌ-

ɝɞɔ ɖɌɜɘɌəɌ ȼɌɞɖɑ (Rathke) [1]. ȺɝəɚɎɌəɔɑɘ ɐɗɫ 

ɞɌɖɚɏɚ ɚɍɚɓəɌɣɑəɔɫ ɫɎɔɗɌɝɨ ɖɗɌɝɝɔɠɔɖɌɢɔɫ, 

ɛɜɑɐɗɚɒɑəəɌɫ Ɏ 1945 ɏɚɐɟ W.E. Ehrich, ɝɚɏɗɌɝəɚ 

ɖɚɞɚɜɚɕ ɚɛɟɡɚɗɔ ɜɚɞɚɎɚɕ ɛɚɗɚɝɞɔ ɛɚɐɜɌɓɐɑɗɫ-

ɗɔɝɨ əɌ ɞɜɔ ɎɔɐɌ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɔɡ ɗɚɖɌɗɔɓɌ-

ɢɔɔ: episphenoid, epipalatine (ɔɗɔ epuranus) ɔ 

epignathus [4]. Ȯ ɜɌɓɎɔɞɔɑ ɐɌəəɚɕ ɖɗɌɝɝɔɠɔɖɌ-

ɢɔɔ ɛɜɌɖɞɔɣɑɝɖɔ Ɏɝɑ əɚɎɚɚɍɜɌɓɚɎɌəɔɫ əɚɝɚ-

ɏɗɚɞɖɔ, ɜɚɞɚɏɗɚɞɖɔ ɔ/ɔɗɔ ɔɝɡɚɐɫɥɔɑ ɔɓ ɛɚɗɚɝɞɔ 

ɜɞɌ, əɑɓɌɎɔɝɔɘɚ ɚɞ ɔɝɞɔəəɚɏɚ ɔɝɞɚɣəɔɖɌ ɜɚɝɞɌ, 

ɝɞɌɗɔ əɌɓɧɎɌɞɨ ɩɛɔɏəɌɞɟɝɚɘ [5, 6]. ɃɌɝɞɚɞɌ Ɏɧ-

ɫɎɗɑəɔɫ ɞɌɖɔɡ ɩɛɔɏəɌɞɟɝɚɎ ɎɌɜɨɔɜɟɑɞ ɚɞ 1 əɌ 

35000 ɐɚ 1 əɌ 200000 ɒɔɎɧɡ əɚɎɚɜɚɒɐɑəəɧɡ ɝ 

ɛɜɑɚɍɗɌɐɌəɔɑɘ ɟ ɐɑɎɚɣɑɖ (3:1) [1]. 

Ȼɚɝɖɚɗɨɖɟ ɩɛɔɏəɌɞɟɝ əɚɝɔɞ Ɏɜɚɒɐɑəəɧɕ 

ɡɌɜɌɖɞɑɜ, ɞɚ ɚɝəɚɎəɧɘ ɘɑɞɚɐɚɘ ɔɡ ɐɔɌ-

ɏəɚɝɞɔɖɔ ɟ ɛɗɚɐɌ ɫɎɗɫɑɞɝɫ ɟɗɨɞɜɌɓɎɟɖɚɎɚɑ ɔɝ-

ɝɗɑɐɚɎɌəɔɑ ɍɑɜɑɘɑəəɚɕ, əɌɣɔəɌɫ ɝɚ ɝɜɚɖɚɎ 15-

17 əɑɐɑɗɨ [7, 8]. ȶ ɝɚɒɌɗɑəɔɪ, ɛɜɔ ɎɧɜɌɒɑəəɚɘ 

ɜɚɝɞɑ əɚɎɚɚɍɜɌɓɚɎɌəɔɫ, ɝɚɛɜɚɎɚɒɐɌɪɥɑɘɝɫ 

ɚɍɞɟɜɌɢɔɑɕ Ɏɑɜɡəɔɡ ɐɧɡɌɞɑɗɨəɧɡ ɛɟɞɑɕ, ɩɛɔɏ-

əɌɞɟɝ ɘɚɒɑɞ ɫɎɔɞɨɝɫ ɛɜɔɣɔəɚɕ ɛɑɜɔəɌɞɌɗɨəɚɕ 

ɏɔɍɑɗɔ [8]. Ȯ ɝɗɟɣɌɑ ɒɑ ɗɑɞɌɗɨəɚɏɚ ɔɝɡɚɐɌ ɛɑɜ-

ɝɛɑɖɞɔɎəɧɘ ɘɑɞɚɐɚɘ, ɛɚɎɧɤɌɪɥɔɘ ɩɠɠɑɖ-

ɞɔɎəɚɝɞɨ ɞɜɌɐɔɢɔɚəəɚɏɚ ɛɌɞɚɗɚɏɚ-

ɌəɌɞɚɘɔɣɑɝɖɚɏɚ Ɏɝɖɜɧɞɔɫ ɞɑɗɌ ɛɚɏɔɍɤɑɏɚ ɛɗɚɐɌ 

ɔ əɚɎɚɜɚɒɐɑəəɚɏɚ ɔ ɚɍɗɑɏɣɌɪɥɔɘ ɚɛɜɑɐɑɗɑəɔɑ 

ɞɌəɌɞɚɏɑəɑɓɌ, ɫɎɗɫɑɞɝɫ ɛɚɝɘɑɜɞəɌɫ ɎɔɓɟɌɗɔɓɌ-

ɢɔɫ ɚɜɏɌəɚɎ ɔ ɞɖɌəɑɕ ɛɚɝɜɑɐɝɞɎɚɘ ɖɚɘɛɨɪɞɑɜ-

əɚɕ ɔ ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɚɕ ɞɚɘɚɏɜɌɠɔɔ [9-

11].  

ȻɜɔɎɚɐɔɘ ɝɚɍɝɞɎɑəəɚɑ əɌɍɗɪɐɑəɔɑ. 

ȭɑɜɑɘɑəəɌɫ ȭ., 31 ɏ, ɐɚɝɞɌɎɗɑəɌ ɍɜɔɏɌɐɚɕ 

ɝɖɚɜɚɕ ɘɑɐɔɢɔəɝɖɚɕ ɛɚɘɚɥɔ Ɏ ɂɑəɞɜ ɝ ɒɌɗɚ-

ɍɌɘɔ əɌ ɛɚɐɞɑɖɌəɔɑ ɚɖɚɗɚɛɗɚɐəɧɡ Ɏɚɐ ɛɜɔ ɝɜɚ-

ɖɑ ɍɑɜɑɘɑəəɚɝɞɔ 30 əɑɐɑɗɨ 2 ɐəɫ. ȴɓ ɌəɌɘəɑɓɌ: 

Ɏ ɞɑɣɑəɔɑ 6 ɗɑɞ ɝɞɜɌɐɌɗɌ ɍɑɝɛɗɚɐɔɑɘ, ɐɌəəɌɫ 

ɍɑɜɑɘɑəəɚɝɞɨ ɛɑɜɎɌɫ, ɐɔɡɚɜɔɌɗɨəɌɫ ɐɔɌɘəɔɚ-

ɞɔɣɑɝɖɌɫ ɐɎɚɕəɫ, əɌɝɞɟɛɔɗɌ Ɏ ɜɑɓɟɗɨɞɌɞɑ ɩɖɝ-

ɞɜɌɖɚɜɛɚɜɌɗɨəɚɏɚ ɚɛɗɚɐɚɞɎɚɜɑəɔɫ ɔ ɛɑɜɑəɚɝɌ 

ɐɎɟɡ ɩɘɍɜɔɚəɚɎ. ȭɑɜɑɘɑəəɚɝɞɨ ɛɜɚɞɑɖɌɗɌ ɝ ɫɎ-

ɗɑəɔɫɘɔ ɟɏɜɚɓɧ ɛɜɑɜɧɎɌəɔɫ, Ɏ I ɞɜɔɘɑɝɞɜɑ ð 

ɝɞɌɢɔɚəɌɜəɚɑ ɗɑɣɑəɔɑ ɛɚ ɛɚɎɚɐɟ ɜɎɚɞɧ ɍɑɜɑ-

ɘɑəəɧɡ ɞɫɒɑɗɚɕ ɝɞɑɛɑəɔ. Ȯ 20 əɑɐɑɗɨ ɛɜɔ ȿȳȴ 

ɎɧɫɎɗɑəɌ Ɍɞɜɑɓɔɫ ɒɑɗɟɐɚɣəɚ-ɖɔɤɑɣəɚɏɚ ɞɜɌɖɞɌ 

ɛɑɜɎɚɏɚ ɛɗɚɐɌ; Ɏ 24 əɑɐɑɗɔ ɛɜɔ ȿȳȴ ɟ ɩɞɚɏɚ ɒɑ 

ɛɗɚɐɌ ɎɧɫɎɗɑəɚ ɚɍɦɑɘəɚɑ ɚɍɜɌɓɚɎɌəɔɑ ɤɑɔ, Ɍ Ɏ 

28 əɑɐɑɗɨ ɚɞɘɑɣɑəɚ ɘəɚɏɚɎɚɐɔɑ. Ȯ 28 əɑɐɑɗɨ Ɏ 

ɝɞɌɢɔɚəɌɜəɧɡ ɟɝɗɚɎɔɫɡ ɛɜɚɎɑɐɑəɧ ɗɑɣɑəɔɑ ɛɚ 

ɛɚɎɚ-ɐɟ ɟɏɜɚɒɌɪɥɔɡ ɛɜɑɒɐɑɎɜɑɘɑəəɧɡ ɜɚɐɚɎ 

ɔ ɛɜɚɠɔɗɌɖɞɔɖɌ ɜɑɝɛɔɜɌɞɚɜəɚɏɚ ɐɔɝɞɜɑɝɝ-

ɝɔəɐɜɚɘɌ ɟ ɛɗɚɐɚɎ.  

Ȼɜɔ ɛɚɝɞɟɛɗɑəɔɔ Ɏ ɂɑəɞɜ ɚɞɘɑɣɌɑɞɝɫ ɛɚɐ-

ɞɑɖɌəɔɑ ɚɖɚɗɚɛɗɚɐəɧɡ Ɏɚɐ, ɟɏɜɚɓɌ ɛɜɑɒ-

ɐɑɎɜɑɘɑəəɧɡ ɜɚɐɚɎ. Ƚɑɜɐɢɑɍɔɑəɔɑ ɟ ɚɍɚɔɡ ɛɗɚ-

ɐɚɎ ɫɝəɚɑ ɜɔɞɘɔɣəɚɑ, 140 ɟɐɌɜɚɎ Ɏ ɘɔəɟɞɟ. Ȼɜɔ 

ȿȳȴ ɍɑɜɑɘɑəəɚɝɞɨ 30 əɑɐɑɗɨ 2 ɐəɫ, ɐɔɡɚɜɔɌɗɨ-

əɌɫ ɐɔɌɘəɔɚɞɔɣɑɝɖɌɫ ɐɎɚɕəɫ, Ɏɜɚɒɐɑəəɧɕ ɛɚ-

ɜɚɖ ɜɌɓɎɔɞɔɫ (ɚɍɦɑɘəɚɑ ɚɍɜɌɓɚɎɌəɔɑ Ɏ ɚɍɗɌɝɞɔ 

ɤɑɔ, ɗɔɘɠɌəɏɔɚɘɌ?, ɓɚɍ?) ɛɑɜ-Ɏɚɏɚ ɛɗɚɐɌ 

(ɝɛɜɌɎɌ), əɌɜɟɤɑəɔɑ ɘɌɞɚɣəɚ-ɛɗɌɢɑəɞɌɜəɚɏɚ 

ɖɜɚɎɚɞɚɖɌ, ɞɔɛ ɖɜɚɎɚɞɚɖɌ 3, ɠɑɞɚ-

ɛɗɌɢɑəɞɌɜəɧɕ ɖɜɚɎɚɞɚɖ Ɏ ɛɜɑɐɑɗɌɡ əɚɜɘɧ.  

ȻɜɚɎɚɐɔɗɌɝɨ ɌəɞɔɍɔɚɞɔɖɚɛɜɚɠɔɗɌɖɞɔɖɌ 

ɌɘɚɖɝɔɖɗɌɎɚɘ, Ɍ ɞɌɖɒɑ ɞɚɖɚɗɔɞɔɣɑɝɖɌɫ ɞɑɜɌɛɔɫ 

ɍɗɚɖɌɞɚɜɚɘ ɜɑɢɑɛɞɚɜɚɎ ɚɖɝɔɞɚɢɔəɌ (ɞɜɌɖɞɚɢɔ-

ɗɚɘ). 

Ƀɑɜɑɓ 29 ɣɌɝɚɎ ɛɚɝɗɑ ɛɚɝɞɟɛɗɑəɔɫ, ɛɜɔ 

ɝɜɚɖɑ ɍɑɜɑɘɑəəɚɝɞɔ 30 əɑɐɑɗɨ 3 ɐəɫ ɛɜɚɎɑɐɑəɚ 

ɜɚɐɚɜɌɓɜɑɤɑəɔɑ ɛɟɞɑɘ ɖɑɝɌɜɑɎɌ ɝɑɣɑəɔɫ. ȹɌ 2-

ɚɕ ɘɔəɟɞɑ ɔɓɎɗɑɣɑəɌ ɐɑɎɚɣɖɌ ɐɗɔəɚɕ 38 ɝɘ ɔ 

ɘɌɝɝɚɕ 1530 ɏ, ɝ əɌɗɔɣɔɑɘ ɚɛɟɡɚɗɑɎɔɐəɧɡ ɚɍɜɌ-

ɓɚɎɌəɔɕ, Ɏɧɡɚɐɫɥɔɡ ɔɓ əɚɝɚɎɧɡ ɔ ɜɚɞɚɎɚɕ  ɛɚ-

ɗɚɝɞɑɕ. ȰɧɡɌəɔɑ əɑ ɚɛɜɑɐɑɗɫɑɞɝɫ. Ȼɚɛɧɞɖɔ 

ɛɜɚɎɑɐɑəɔɫ ɜɑɌəɔɘɌɢɔɔ ɔ ɔəɞɟɍɌɢɔɔ ɚɖɌɓɌɗɔɝɨ 

ɍɑɓɟɝɛɑɤəɧɘɔ ɛɚ ɚɍɦɑɖɞɔɎəɧɘ ɛɜɔɣɔəɌɘ. 

ȶɚəɝɞɌɞɔɜɚɎɌəɌ ɍɔɚɗɚɏɔɣɑɝɖɌɫ ɝɘɑɜɞɨ. ȹɌ 4-ɚɕ 

ɘɔəɟɞɑ ɔɓɎɗɑɣɑə ɒɔɎɚɕ əɑɐɚəɚɤɑəəɧɕ ɘɌɗɨɣɔɖ 

ɉ 
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ɐɗɔəɚɕ 38 ɝɘ ɔ ɘɌɝɝɚɕ 1470 ɏ ɝ ɚɢɑəɖɚɕ ɛɚ 

ɤɖɌɗɑ ȬɛɏɌɜ 5/7 ɍɌɗɗɚɎ, ɖɚɞɚɜɧɕ ɛɑɜɑɐɌə əɑɚ-

əɌɞɚɗɚɏɌɘ-ɜɑɌəɔɘɌɞɚɗɚɏɌɘ ɐɗɫ ɐɌɗɨəɑɕɤɑɏɚ 

ɎɧɡɌɒɔɎɌəɔɫ. 

Ƀɑɜɑɓ 8 ɣɌɝɚɎ ɛɚɝɗɑ ɝɘɑɜɞɔ ɐɚ Ɍɟɞɚɛɝɔɔ 

ɍɧɗɚ ɛɜɚɎɑɐɑəɚ ɖɚɘɛɗɑɖɝəɚɑ ɗɟɣɑɎɚɑ ɔɝ-

ɝɗɑɐɚɎɌəɔɑ ɞɑɗɌ ɟɘɑɜɤɑɕ əɚɎɚɜɚɒɐɑəəɚɕ ɐɑ-

Ɏɚɣɖɔ.  

ȻɚɝɘɑɜɞəɌɫ ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ 

ɍɧɗɌ ɎɧɛɚɗəɑəɌ əɌ ɖɚɘɛɨɪɞɑɜəɚɘ ɞɚɘɚɏɜɌɠɑ 

Toshiba Aquilion 320 ɛɚ ɛɜɚɏɜɌɘɘɑ ɚɍɦɑɘəɚɏɚ 

ɝɖɌəɔɜɚɎɌəɔɫ ɝ ɞɚɗɥɔəɚɕ ɝɜɑɓɌ 1,0 ɘɘ ɝ ɛɚɝɗɑ-

ɐɟɪɥɔɘ ɛɚɝɞɜɚɑəɔɑɘ ɘɟɗɨɞɔɛɗɌəɌɜəɧɡ ɔ 

ɞɜɑɡɘɑɜəɧɡ ɜɑɖɚəɝɞɜɟɖɢɔɕ.   

Ȼɜɔ ɛɚɝɘɑɜɞəɚɘ ȶȾ ɔɝɝɗɑɐɚɎɌəɔɔ ɞɑɗɚ 

əɚɎɚɜɚɒɐɑəəɚɏɚ ɛɜɌɎɔɗɨəɚɕ ɠɚɜɘɧ, ɛɚɐ-

ɖɚɒəɚ-ɒɔɜɚɎɚɕ ɔ ɘɧɤɑɣəɧɕ ɝɗɚɔ ɎɧɜɌɒɑəɧ 

ɟɘɑɜɑəəɚ Ɏ ɝɚɚɞɎɑɞɝɞɎɔɔ ɝ ɏɑɝɞɌɢɔɚəəɧɘ ɝɜɚ-

ɖɚɘ, ɤɑɫ ɟɞɚɗɥɑəɌ, ɗɔɢɑɎɚɕ ɚɞɐɑɗ ɐɑɠɚɜɘɔɜɚ-

ɎɌə (ɜɔɝ. 1). Ȼɟɛɚɣəɚɑ ɖɚɗɨɢɚ ɜɌɝɛɚɗɚɒɑəɚ ɢɑə-

ɞɜɌɗɨəɚ ɛɚ ɍɑɗɚɕ ɗɔəɔɔ ɒɔɎɚɞɌ əɌ ɏɜɌəɔɢɑ 

ɝɜɑɐəɑɕ ɔ əɔɒəɑɕ ɞɜɑɞɔ ɍɜɪɤəɚɕ ɝɞɑəɖɔ. 

Ⱥɛɜɑɐɑɗɫɑɞɝɫ ɛɟɛɚɎɔəəɧɕ ɚɝɞɌɞɚɖ, ɐɔɌɘɑɞɜ ɑɏɚ 

7,6 ɘɘ Ɏ ɘɑɝɞɑ ɎɧɡɚɐɌ ɔɓ ɛɟɛɚɣəɚɏɚ ɖɚɗɨɢɌ. 

ȹɑɛɚɝɜɑɐɝɞɎɑəəɚ ɛɚɝɗɑ ɎɧɡɚɐɌ əɌɍɗɪɐɌɑɞɝɫ 

ɟɞɚɗɥɑəɔɑ ɛɟɛɚɎɔəɧ ɐɚ 29,5 ɘɘ Ɏ ɐɔɌɘɑɞɜɑ, 

ɛɜɔ ɩɞɚɘ ɛɚɐ ɚɍɚɗɚɣɖɌɘɔ ɛɟɛɚɎɔəɧ ɎɔɓɟɌɗɔɓɔ-

ɜɟɑɞɝɫ ɟɎɑɗɔɣɑəəɌɫ ɚɖɜɟɏɗɌɫ ɚɍɗɌɝɞɨ ɝ ɒɔɐ-

ɖɚɝɞəɧɘ ɝɚɐɑɜɒɔɘɧɘ. 

ȹɌ ɛɚɗɟɣɑəəɧɡ ȶȾ ɔɓɚɍɜɌɒɑəɔɫɡ ɏɚɗɚɎɧ ɔ 

ɤɑɔ ɚɛɜɑɐɑɗɫɑɞɝɫ ɚɍɦɑɘəɚɑ ɚɖɜɟɏɗɚɑ ɚɍɜɌɓɚɎɌ-

əɔɑ, Ɏɧɛɚɗəɫɪɥɑɑ ɛɚɗɚɝɞɔ ɜɞɌ, əɚɝɌ ɔ ɏɗɚɞɖɔ, 

ɔɝɡɚɐɫɥɑɑ əɌɜɟɒɟ ɣɑɜɑɓ əɚɝɚɎɧɑ ɡɚɐɧ ɔ ɜɚɞɚ-

Ɏɚɑ ɚɞɎɑɜɝɞɔɑ ɔ ɜɌɝɛɜɚɝɞɜɌəɫɪɥɑɑɝɫ ɛɚɐɖɚɒəɚ 

Ɏ ɛɑɜɑɐəɑɕ ɣɌɝɞɔ ɤɑɔ (ɜɔɝ. 2). ȴɓ ɛɜɌɎɚɏɚ əɚɝɚ-

Ɏɚɏɚ ɡɚɐɌ, ɗɑɎɚɏɚ əɚɝɚɎɚɏɚ ɡɚɐɌ ɔ ɜɚɞɚɎɚɕ ɛɚɗɚ-

ɝɞɔ ɚɛɜɑɐɑɗɫɑɞɝɫ Ɏɧɡɚɐ ɚɖɜɟɏɗɧɡ ɚɍɦɑɘəɧɡ ɚɍ-

ɜɌɓɚɎɌəɔɕ ɝ ɣɑɞɖɔɘɔ ɜɚɎəɧɘɔ ɖɚəɞɟɜɌɘɔ, 

ɔɘɑɪɥɔɡ ɜɌɓɘɑɜɧ Ɏ ɌɖɝɔɌɗɨəɚɕ ɛɜɚɑɖɢɔɔ 

29,5ɡ19 ɘɘ, 16,5ɡ11 ɘɘ, 28ɡ16,2 ɘɘ, ɝɚɚɞɎɑɞ-

ɝɞɎɑəəɚ. ȺɍɜɌɓɚɎɌəɔɫ ɚɐəɚɜɚɐəɧ ɛɚ ɝɞɜɟɖɞɟɜɑ, 

ɛɗɚɞəɚɝɞɨɪ 18-25 HU, ɛɚɖɜɧɞɧ ɚɍɚɗɚɣɖɚɕ ɞɚɗ-

ɥɔəɚɕ 1,5 ɘɘ ɔ ɛɗɚɞəɚɝɞɨɪ 29-50 HU. (ɜɔɝ. 3). 

ȭ·ɗɨɤɌɫ ɣɌɝɞɨ ɚɍɜɌɓɚɎɌəɔɫ ɜɌɝɛɜɚɝɞɜɌəɫɑɞɝɫ 

ɛɚɐɖɚɒəɚ ɛɚ ɛɑɜɑɐəɑɕ ɛɚɎɑɜɡəɚɝɞɔ ɤɑɔ, ɛɚɐ-

ɖɚɒəɚ-ɒɔɜɚɎɌɫ ɖɗɑɞɣɌɞɖɌ əɑɜɌɎəɚɘɑɜəɚ Ɏɧ-

ɜɌɒɑəɌ, ɐɚɜɓɌɗɨəɌɫ ɣɌɝɞɨ ɚɍɜɌɓɚɎɌəɔɫ ɚɞɐɑɗɑəɌ 

ɘɧɤɑɣəɚɕ ɞɖɌəɨɪ ɚɞ ɝɞɜɟɖɞɟɜ ɤɑɔ ɔ ɛɚɓɎɚ-

əɚɣəɚɏɚ ɝɞɚɗɍɌ. ȽɞɜɟɖɞɟɜɌ ɩɞɚɕ ɣɌɝɞɔ ɛɜɑɐ-

ɝɞɌɎɗɑəɌ ɘɫɏɖɚɞɖɌəəɧɘ ɖɚɘɛɚəɑəɞɚɘ ɝ əɌɗɔ-

ɣɔɑɘ ɒɔɜɚɎɧɡ Ɏɖɗɪɣɑəɔɕ, ɖɚɝɞəɧɡ ɠɜɌɏɘɑə-

ɞɚɎ ɔ ɘəɚɒɑɝɞɎɑəəɧɘɔ ɛɚɗɚɝɞɫɘɔ, ɓɌɛɚɗəɑə-

əɧɘɔ ɒɔɐɖɚɝɞəɧɘ ɝɚɐɑɜɒɔɘɧɘ, ɐɔɌɘɑɞɜɚɘ ɐɚ 

2 ɝɘ. ȮɧɫɎɗɑəɌ ɖɜɟɛəɌɫ ɛɚɗɚɝɞɨ ɜɌɓɘɑɜɚɘ 

50ɡ41ɡ35 ɘɘ, ɓɌɛɚɗəɑəəɌɫ ɒɔɐɖɚɝɞəɧɘ ɝɚɐɑɜ-

ɒɔɘɧɘ (ɜɔɝ. 4), ɔɘɑɪɥɔɘ ɛɗɚɞəɚɝɞɨ 28 HU. Ȯ 

ɝɚɝɟɐɌɡ ɤɑɔ, ɝɘɑɥɑəəɧɡ əɚɎɚɚɍɜɌɓɚɎɌəɔɑɘ, Ɍ 

ɞɌɖɒɑ Ɏ ɝɚɝɟɐɌɡ Ɏ ɝɞɜɟɖɞɟɜɑ ɚɛɟɡɚɗɔ ɚɛɜɑɐɑɗɫ-

ɑɞɝɫ ɍɚɗɨɤɚɑ ɖɚɗɔɣɑɝɞɎɚ ɛɟɓɧɜɨɖɚɎ ɏɌɓɌ (ɜɔɝ. 1, 

5Ɍ).  

ȶɚɝɞəɌɫ ɝɔɝɞɑɘɌ, ɓɌ ɔɝɖɗɪɣɑəɔɑɘ ɗɔɢɑɎɚ-

ɏɚ ɚɞɐɑɗɌ ɣɑɜɑɛɌ, əɑ ɔɓɘɑəɑəɌ ɔ ɝɚɚɞɎɑɞɝɞɎɟɑɞ 

ɏɑɝɞɌɢɔɚəəɚɘɟ ɝɜɚɖɟ ɜɌɓɎɔɞɔɫ ɛɗɚɐɌ. ȼɑɤɑɞɣɌ-

ɞɌɫ ɖɚɝɞɨ, əɚɝɚɎɧɑ ɖɚɝɞɔ, ɞɎɑɜɐɚɑ əɑɍɚ ɐɑɠɚɜ-

ɘɔɜɚɎɌəɧ. Ȯɑɜɡəɫɫ ɣɑɗɪɝɞɨ əɑ ɝɠɚɜɘɔɜɚɎɌəɌ, 

ɐɑɠɚɜɘɔɜɚɎɌəɌ. ȹɔɒəɫɫ ɣɑɗɪɝɞɨ ɝɘɑɥɑəɌ Ɏəɔɓ 

ɔ Ɏɛɑɜɑɐ (ɜɔɝ. 4, 5).  

ȾɚɛɚɏɜɌɠɔɫ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɛɚɗɚɝɞɔ əɑ 

ɔɓɘɑəɑəɌ. ȷɑɏɖɔɑ ɍɑɓɎɚɓɐɟɤəɧ, ɝɞɜɟɖɞɟɜɌ ɗɑ-

ɏɚɣəɧɡ ɛɚɗɑɕ ɚɐəɚɜɚɐəɌ. Ȯ ɛɗɑɎɜɌɗɨəɧɡ ɝɔəɟ-

ɝɌɡ ɝ ɚɍɑɔɡ ɝɞɚɜɚə ɚɛɜɑɐɑɗɫɑɞɝɫ əɑɍɚɗɨɤɚɑ ɖɚ-

ɗɔɣɑɝɞɎɚ ɒɔɐɖɚɝɞɔ. Ȯ ɝɚɝɟɐɌɡ ɖɚɜəɫ ɗɑɎɚɏɚ ɗɑɏ-

ɖɚɏɚ ɚɛɜɑɐɑɗɫɑɞɝɫ əɌɗɔɣɔɑ ɛɟɓɧɜɨɖɚɎ ɏɌɓɌ (ɜɔɝ. 

1). ȾɚɛɚɏɜɌɠɔɫ ɝɑɜɐɢɌ ɍɑɓ ɚɝɚɍɑəəɚɝɞɑɕ. Ⱦɚɛɚ-

ɏɜɌɠɔɫ ɔ ɚɜɏɌəɧ ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ ɔ ɛɚɗɚɝɞɔ 

ɞɌɓɌ ð ɍɑɓ ɚɝɚɍɑəəɚɝɞɑɕ. Ȼɑɣɑəɨ ɜɌɓɘɑɜɌɘɔ 

54ɡ33 ɘɘ Ɏ ɌɖɝɔɌɗɨəɚɕ ɛɜɚɑɖɢɔɔ. ȶɚəɞɟɜ ɛɑɣɑ-

əɔ ɣɑɞɖɔɕ, ɜɚɎəɧɕ, ɛɜɚɝɗɑɒɔɎɌɑɞɝɫ əɌ Ɏɝɑɘ 

ɛɜɚɞɫɒɑəɔɔ, Ɏəɟɞɜɑə-əɫɫ ɝɞɜɟɖɞɟɜɌ ɚɐəɚɜɚɐəɌ. 

Ȼɚɣɖɔ ɍɚɍɚɎɔɐəɚɕ ɠɚɜɘɧ, ɛɜɌɎɌɫ ɜɌɓɘɑɜɚɘ 

37ɡ18ɡ13 ɝɘ, ɗɑɎɌɫ ð 32ɡ18ɡ16 ɘɘ.  

ȳɌɖɗɪɣɑəɔɑ: ɞɑɜɌɞɚɘɌ ɘɫɏɖɔɡ ɞɖɌəɑɕ ɗɔ-

ɢɌ (ɩɛɔɏəɌɞɟɝ). ȰɑɠɚɜɘɌɢɔɫ ɖɚɝɞɑɕ ɔ ɘɫɏɖɔɡ 

ɞɖɌəɑɕ ɗɔɢɑɎɚɏɚ ɚɞɐɑɗɌ ɣɑɜɑɛɌ. ȹɌɗɔɣɔɑ ɏɌɓɌ Ɏ 

ɝɚɝɟɐɌɡ ɤɑɔ ɔ ɖɚɜəɫ ɗɑɎɚɏɚ ɗɑɏɖɚɏɚ. Ⱥɞɑɖ ɛɟɛɚ-

Ɏɔəɧ. 

ȻɚɝɘɑɜɞɌɫ ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɌɫ ɞɚɘɚ-

ɏɌɠɔɫ ɍɧɗɌ ɎɧɛɚɗəɑəɌ əɌ ɌɛɛɌɜɌɞɑ Siemens 

Magnetom Verio ɝ ɔəɐɟɖɢɔɑɕ ɘɌɏəɔɞəɚɏɚ ɛɚɗɫ 

3Ⱦ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ 16-ɞɔ ɖɌəɌɗɨəɚɕ ɛɚ-

Ɏɑɜɡəɚɝɞəɚɕ ɖɌɞɟɤɖɔ. Ȱɗɫ ɛɜɚɎɑɐɑəɔɫ ɔɝɝɗɑ-

ɐɚɎɌəɔɫ ɍɧɗɔ ɔɝɛɚɗɨɓɚɎɌəɧ ɛɜɚɞɚɖɚɗɧ 3DT2 ɔ 

3DT1 Ɏ ɝɌɏɔɞɞɌɗɨəɚɕ ɛɗɚɝɖɚɝɞɔ ɝ ɔɓɚɞɜɚɛəɧɘ 

Ɏɚɖɝɑɗɑɘ ɔ ɞɚɗɥɔəɚɕ ɝɜɑɓɌ 1ɘɘ. Ȯɜɑɘɫ ɝɖɌəɔ-

ɜɚɎɌəɔɫ ɝɚɝɞɌɎɔɗɚ 15 ɘɔə. ȬəɌɗɔɓ ɐɌəəɧɡ, 

ɘɟɗɨɞɔɛɗɌəɌɜəɧɑ ɜɑɖɚəɝɞɜɟɖɢɔɔ ɔ ɞɜɑɡɘɑɜəɌɫ 

ɚɍɜɌɍɚɞɖɌ ȸȼȾ-ɔɓɚɍɜɌɒɑəɔɕ Ɏɧɛɚɗəɑəɧ ɝ ɔɝ-

ɛɚɗɨɓɚɎɌəɔɑɘ ɝɛɑɢɔɌɗɔɓɔɜɚɎɌəəɚɏɚ ɛɜɚɏɜɌɘɘ-

əɚɏɚ ɚɍɑɝɛɑɣɑəɔɫ Myrian Expert, Intrasense, 

ɀɜɌəɢɔɫ (ɚɠɔɢɔɌɗɨəɧɕ ɛɜɑɐɝɞɌɎɔɞɑɗɨ Ɏ ȼɚɝɝɔɔ 

ɖɚɘɛɌəɔɫ ȺȺȺ çȸɑɐ-ɜɑɕè www.med-ray.ru).  

ȹɌ ɛɚɝɘɑɜɞəɚɑ ȸȼȾ ɔɝɝɗɑɐɚɎɌəɔɑ ɐɚɝɞɌɎ-

ɗɑəɚ ɞɑɗɚ əɚɎɚɜɚɒɐɑəəɚɏɚ ɒɑəɝɖɚɏɚ ɛɚɗɌ ɛɜɌ-

Ɏɔɗɨəɚɕ ɠɚɜɘɧ, ɘɧɤɑɣəɧɕ ɝɗɚɕ ɎɧɜɌɒɑə ɟɘɑ-

ɜɑəəɚ Ɏ ɝɚɚɞɎɑɞɝɞɎɔɔ ɝ ɏɑɝɞɌɢɔɚəəɧɘ ɝɜɚɖɚɘ 

(ɜɔɝ. 6). Ȼɟɛɚɣəɚɑ ɖɚɗɨɢɚ ɜɌɝɛɚɗɚɒɑəɚ ɢɑə-

ɞɜɌɗɨəɚ ɛɚ ɍɑɗɚɕ ɗɔəɔɔ ɒɔɎɚɞɌ əɌ ɏɜɌəɔɢɑ 

ɝɜɑɐəɑɕ ɔ əɔɒəɑɕ ɞɜɑɞɔ ɍɜɪɤəɚɕ ɝɞɑəɖɔ. Ȼɟ-

ɛɚɎɔəəɧɕ ɚɝɞɌɞɚɖ Ɏ ɘɑɝɞɑ ɎɧɡɚɐɌ ɔɓ ɛɟɛɚɣəɚɏɚ 

ɖɚɗɨɢɌ ɔɘɑɑɞ ɐɔɌɘɑɞɜ 7,5 ɘɘ ɔ ɜɌɝɤɔɜɫɑɞɝɫ 

əɑɛɚɝɜɑɐɝɞɎɑəəɚ ɛɚɝɗɑ ɎɧɡɚɐɌ ɐɚ 29,8 ɘɘ Ɏ 

ɐɔɌɘɑɞɜɑ əɌ ɛɜɚɞɫɒɑəɔɔ 47 ɘɘ. Ȼɚɐ ɚɍɚɗɚɣɖɚɕ 

ɛɟɛɚɎɔəɧ Ɏ ɘɑɝɞɑ ɜɌɝɤɔɜɑəɔɫ ɎɔɓɟɌɗɔɓɔɜɟɑɞɝɫ 

ɒɔɐɖɚɝɞəɚɑ ɝɚɐɑɜɒɔɘɚɑ. ȻɟɛɚɎɔəɌ ɝɚɐɑɜɒɔɞ 3 

ɝɚɝɟɐɌ.  

ȭɚɗɨɤɔɑ ɛɚɗɟɤɌɜɔɫ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɝɔɘ-

ɘɑɞɜɔɣəɧ. ȴɓɎɔɗɔəɧ ɟɛɗɚɥɑəɧ, ɍɚɜɚɓɐɧ ɝɏɗɌ-

ɒɑəɧ, ɔəɞɑəɝɔɎəɚɝɞɨ ɏɜɌəɔɢɧ ɍɑɗɚɏɚ ɔ ɝɑɜɚɏɚ 

ɎɑɥɑɝɞɎɌ ɝəɔɒɑəɌ. Ȯ ɡɔɌɓɘɌɗɨəɚɕ ɚɍɗɌɝɞɔ 

ɚɛɜɑɐɑɗɫɑɞɝɫ  ɚɍɦɑɘəɚɑ  ɚɍɜɌɓɚɎɌəɔɑ ɛɚ  ɡɌɜɌɖ- 
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ȼɔɝ. 1 (Fig. 1) 

Fig. 1.    ȶȾ, ɝɌɏɔɞɞɌɗɨəɌɫ ɜɑɖɚəɝɞɜɟɖɢɔɫ. 

ȾɚɘɚɏɜɌɘɘɌ ɞɑɗɌ ɟɘɑɜɤɑɏɚ əɚɎɚɜɚɒɐɑəəɚɏɚ ɜɑɍɑəɖɌ, 

ɜɚɐɔɎɤɑɏɚɝɫ əɌ ɏɑɝɞɌɢɔɚəəɚɘ ɝɜɚ-ɖɑ 30 əɑɐɑɗɨ 3 ɐəɫ. 

ȹɚɎɚɚɍɜɌɓɚɎɌəɔɑ ɚɍɗɌɝɞɔ ɗɔɢɌ ɔ ɤɑɔ (ɞɚɗɝɞɌɫ ɝɞɜɑɗ-

ɖɌ), ɖɚɝɞəɧɑ Ɏɖɗɪɣɑəɔɫ Ɏ ɝɞɜɟɖɞɟɜɑ ɚɛɟɡɚɗɔ (ɛɟəɖ-

ɞɔɜəɌɫ ɝɞɜɑɗɖɌ), ɐɑɠɚɜɘɌɢɔɫ ɖɚɝɞɑɕ ɗɔɢɑɎɚɏɚ ɚɞɐɑɗɌ 

ɣɑɜɑɛɌ (ɐɎɚɕəɌɫ ɝɞɜɑɗɖɌ), əɌɗɔɣɔɑ ɛɟɓɧɜɨɖɚɎ ɏɌɓɌ Ɏ 

ɝɚɝɟɐɌɡ əɚɎɚɚɍɜɌɓɚɎɌəɔɫ ɔ Ɏ ɝɚɝɟɐɌɡ ɖɚɜəɫ ɗɑɎɚɏɚ 

ɗɑɏɖɚɏɚ (ɝɞɜɑɗɖɌ). 

Fig. 1.    Postmortem CT imaging, body of newborn, 

which born at 37 weeks 3 days of gestational age, 

sagittal section.  

Tumor of the face and neck area (thick arrow), bone i n-

clusions in the tumor structure (dotted arrow), defo r-

mation of the bones of the facial part o f the skull (double 

arrow), the presence of gas in the vessels of the tumor 

and in the vessels of the root of the left lung (arrow).  

 

ȼɔɝ. 2 (Fig. 2) 

Fig. 2.    ȶȾ, ɞɜɑɡɘɑɜəɌɫ (3D) ɜɑɖɚəɝɞɜɟɖɢɔɫ. 

ȾɚɘɚɏɜɌɘɘɌ ɏɚɗɚɎɧ ɔ ɤɑɔ ɟɘɑɜɤɑɏɚ əɚɎɚɜɚɒɐɑəəɚɏɚ 

ɜɑɍɑəɖɌ. ȹɚɎɚɚɍɜɌɓɚɎɌəɔɑ Ɏ ɚɍɗɌɝɞɔ ɗɔɢɑɎɚɏɚ ɚɞɐɑɗɌ 

ɣɑɜɑɛɌ ɔ ɤɑɔ (ɝɞɜɑɗɖɔ). ȾɚɛɚɏɜɌɠɔɫ əɚɎɚɚɍɜɌɓɚɎɌəɔɫ 

ɚɞəɚɝɔɞɑɗɨəɚ ɖɚɝɞəɚɕ ɝɔɝɞɑɘɧ. 

Fig. 2. Volume tric (3D) reconstruction of the pos t-

mortem CT imaging of the head and neck of d e-

ceased newborn.  

Tumor in the facial area of the skull and neck (arrows). 

The topography of the tumor relative to the skeletal sy s-

tem.  

 

ȼɔɝ. 3 (Fig. 3) 

Fig. 3.     ȶȾ, ɝɌɏɔɞɞɌɗɨəɌɫ ɜɑɖɚəɝɞɜɟɖɢɔɫ. 

ȾɚɘɚɏɜɌɘɘɌ ɞɑɗɌ ɟɘɑɜɤɑɏɚ əɚɎɚɜɚɒɐɑəəɚɏɚ ɜɑɍɑəɖɌ. 

ȹɌɗɔɣɔɑ ɚɖɜɟɏɗɧɡ əɚɎɚɚɍɜɌɓɚɎɌəɔɕ, Ɏɧɡɚɐɫɥɔɡ ɔɓ 

ɛɜɌɎɚɏɚ əɚɝɚɎɚɏɚ ɡɚɐɌ, ɗɑɎɚɏɚ əɚɝɚɎɚɏɚ ɡɚɐɌ ɔ ɜɚɞɚ-

Ɏɚɕ ɛɚɗɚɝɞɔ (ɝɞɜɑɗɖɌ). 

Fig. 3.  Postmortem CT imaging of the body of ne w-

born, sagittal se ction.  

Rounded tumors emerging from the right nasal passage, 

left nasal passage and oral cavity (arrow).  
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ȼɔɝ. 4 (Fig. 4) 

Fig. 4.    ȶȾ, ɝɌɏɔɞɞɌɗɨəɌɫ ɜɑɖɚəɝɞɜɟɖɢɔɫ. 

ȾɚɘɚɏɜɌɘɘɌ ɞɑɗɌ ɟɘɑɜɤɑɏɚ əɚɎɚɜɚɒɐɑəəɚɏɚ ɜɑɍɑəɖɌ. 

ȹɌɗɔɣɔɑ ɖɜɟɛəɚɕ ɛɚɗɚɝɞɔ, ɓɌɛɚɗəɑəəɚɕ ɒɔɐɖɚɝɞəɧɘ 

ɝɚɐɑɜɒɔɘɧɘ Ɏ ɝɞɜɟɖɞɟɜɑ ɤɑɕəɚɕ ɣɌɝɞɔ əɚɎɚɚɍɜɌɓɚ-

ɎɌəɔɫ (ɛɟəɖɞɔɜəɌɫ ɝɞɜɑɗɖɌ), ɖɚɝɞəɧɑ Ɏɖɗɪɣɑəɔɫ Ɏ 

ɝɞɜɟɖɞɟɜɑ əɚɎɚɚɍɜɌɓɚɎɌəɔɫ (ɝɞɜɑɗɖɌ), əɑɝɠɚɜɘɔɜɚ-

ɎɌəəɌɫ Ɏɑɜɡəɫɫ ɣɑɗɪɝɞɨ, ɝɘɑɥɑəɔɑ əɔɒəɑɕ ɣɑɗɪɝɞɔ 

Ɏəɔɓ ɔ Ɏɛɑɜɑɐ (ɞɚɗɝɞɌɫ ɝɞɜɑɗɖɌ). 

Fig. 4.  Postmortem CT im aging of the body of ne w-

born, sagittal section.  

In the structure of the neck part of the tumor there is a 

large cavity filled with liquid contents (dashed arrow), 

bone inclusions in the tumor structure (arrow), u n-

formed upper jaw, displacement of the lower  jaw dow n-

ward and forward (thick arrow).  

 

ȼɔɝ. 5 Ɍ (Fig. 5 Ɍ) 

 

ȼɔɝ. 5 ɍ (Fig. 5 Ɏ) 

 

ȼɔɝ. 5 Ɏ (Fig. 5 ɝ) 

Fig. 5.  ȶȾ, ɠɜɚəɞɌɗɨəɧɑ (Ɍ, ɍ) ɔ ɞɜɑɡɘɑɜəɌɫ (3D) ɜɑɖɚəɝɞɜɟɖɢɔɔ. 

ȾɚɘɚɏɜɌɘɘɧ ɏɚɗɚɎɧ ɔ ɞɑɗɌ ɟɘɑɜɤɑɏɚ əɚɎɚɜɚɒɐɑəəɚɏɚ ɜɑɍɑəɖɌ. ȰɑɠɚɜɘɌɢɔɫ ɜɑɤɑɞɣɌɞɚɕ ɖɚɝɞɔ (Ɍ, Ɏ), əɚɝɚɎɧɡ 

ɖɚɝɞɑɕ (ɍ, Ɏ), ɞɎɑɜɐɚɏɚ əɑɍɌ (ɍ, Ɏ). Ȯɑɜɡəɫɫ ɣɑɗɪɝɞɨ əɑ ɝɠɚɜɘɔɜɚɎɌəɌ, ɐɑɠɚɜɘɔɜɚɎɌəɌ (ɍ, Ɏ). ȹɔɒəɫɫ ɣɑɗɪɝɞɨ 

ɝɘɑɥɑəɌ Ɏəɔɓ ɔ Ɏɛɑɜɑɐ (Ɏ). ȶɚɝɞəɧɑ Ɏɖɗɪɣɑəɔɫ Ɏ ɝɞɜɟɖɞɟɜɑ əɚɎɚɚɍɜɌɓɚɎɌəɔɫ (ɝɞɜɑɗɖɌ), ɛɟɓɧɜɨɖɔ ɏɌɓɌ Ɏ ɝɚɝɟ-

ɐɌɡ Ɏ ɝɞɜɟɖɞɟɜɑ əɚɎɚɚɍɜɌɓɚɎɌəɔɫ (ɛɟəɖɞɔɜəɌɫ ɝɞɜɑɗɖɌ). 

Fig. 5.   Postmortem CT imaging of the head o f newborn, frontal section (Ɍ, b) and volumetric (3D) recon -

struction of the postmortem CT images of  the body of deceased newborn (c ). 

Deformation of the ethmoid bone (Ɍ, b) of the nasal bones (b, c), of the hard palate (b, c). The upper  jaw is unformed 

and deformed (b, c ). The lower jaw is shifted downward and forward (Ɏ). Bone inclu-sions in the tumor structure 

(arrow), gas in the vessels in the tumor structure (dotted arrow).  



   RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY  

 

  | www.rejr.ru | REJR. 2017; 7 (4):90-107       DOI:10.21569/2222-7415-2017-7-4-90-107               ʉʪʨʘʥʠʮʘ  95 
  

ɞɑɜɔɝɞɔɖɌɘ ȸȼ-ɝɔɏəɌɗɌ ɔɐɑəɞɔɣəɚɑ ɎɑɥɑɝɞɎɟ 

ɘɚɓɏɌ (ɜɔɝ. 7). Ȼɚɗɚɝɞɔ ɒɑɗɟɐɚɣɖɚɎ əɑ ɜɌɝɤɔɜɑ-

əɧ. ȸɚɓɒɑɣɚɖ: ɛɚɗɟɤɌɜɔɫ ɝɔɘɘɑɞɜɔɣəɧɑ, ɏɜɌ-

əɔɢɌ ɍɑɗɚɏɚ ɔ ɝɑɜɚɏɚ ɎɑɥɑɝɞɎɌ əɑ ɎɧɜɌɒɑəɌ. 

Ȯ ɛɜɚɑɖɢɔɔ ɜɚɞɚɎɚɕ ɛɚɗɚɝɞɔ, ɜɌɝɛɜɚɝɞɜɌ-

əɫɫɝɨ Ɏ ɛɚɗɚɝɞɨ əɚɝɌ ɔ əɌ ɫɣɑɕɖɔ ɜɑɤɑɞɣɌɞɚɕ 

ɖɚɝɞɔ, əɌ ɘɫɏɖɔɑ ɞɖɌəɔ ɛɚɐɣɑɗɪɝɞəɚɕ ɚɍɗɌɝɞɔ ɔ 

ɤɑɔ, ɚɛɜɑɐɑɗɫɑɞɝɫ əɑɛɜɌɎɔɗɨəɚɕ ɠɚɜɘɧ ɖɔ-

ɝɞɚɓəɚ-ɝɚɗɔɐəɚɑ ɚɍɜɌɓɚɎɌəɔɑ ɝ Ɏɖɗɪɣɑəɔɫɘɔ 

ɒɔɜɚɎɚɕ ɞɖɌəɔ, Ɏɧɡɚɐɫɥɑɑ ɓɌ ɛɜɑɐɑɗɧ ɞɑɗɌ ɣɑ-

ɜɑɓ ɛɜɌɎɟɪ ɔ ɗɑɎɟɪ əɚɓɐɜɔ ɔ ɜɚɞɚɎɚɑ ɚɞɎɑɜɝɞɔɑ 

(ɜɔɝ. 8). ȴɝɞɚɣəɔɖɚɘ ɜɚɝɞɌ ɚɛɟɡɚɗɔ əɌɔɍɚɗɑɑ 

Ɏɑɜɚɫɞəɚ ɫɎɗɫɑɞɝɫ ɚɍɗɌɝɞɨ ɜɑɤɑɞɣɌɞɚɕ ɖɚɝɞɔ 

(ɜɔɝ. 8, 5Ɏ). ȺɍɜɌɓɚɎɌəɔɑ ɔɘɑɑɞ ɜɌɓɘɑɜɧ 7ɡ8ɡ6 

ɝɘ, ɚɍɦɑɘ ð 200 ɝɘı, ɣɑɞɖɔɑ, ɜɚɎəɧɑ ɖɚəɞɟɜɧ 

(ɜɔɝ. 9). ɃɌɝɞɔ ɚɛɟɡɚɗɔ, ɔɝɡɚɐɫɥɔɑ əɌɜɟɒɟ ɔɓ 

ɛɚɗɚɝɞɔ ɜɞɌ, ɛɜɌɎɚɕ ɔ ɗɑɎɚɕ əɚɝɚɎɚɕ ɛɚɗɚɝɞɔ 

ɔɘɑɪɞ ɣɑɞɖɔɑ ɜɚɎəɧɑ ɖɚəɞɟɜɧ, ɒɔɐɖɚɝɞəɚɑ ɝɚ-

ɐɑɜɒɔɘɚɑ ɝ ɑɐɔəɔɣəɧɘɔ ɒɔɜɚɎɧɘɔ Ɏɖɗɪɣɑəɔ-

ɫɘɔ, ɛɚɖɜɧɞɚ ɝɚɑɐɔəɔɞɑɗɨəɚɞɖɌəəɚɕ ɖɌɛɝɟɗɚɕ 

ɞɚɗɥɔəɚɕ 1,8 ɘɘ (ɜɔɝ. 7). ȼɌɓɘɑɜɧ Ɏ ɌɖɝɔɌɗɨ-

əɚɕ ɛɜɚɑɖɢɔɔ 28,5ɡ21 ɘɘ, 19ɡ30 ɘɘ ɔ 14ɡ12,7 

ɘɘ ɝɚɚɞɎɑɞɝɞɎɑəəɚ. ɋɓɧɖ ɔ ɜɚɞɚɏɗɚɞɖɌ ɐɚ-

ɝɞɚɎɑɜəɚ əɑ ɐɔɠɠɑɜɑəɢɔɜɟɪɞɝɫ. ȺɍɜɌɓɚɎɌəɔɑ 

ɛɑɜɑɐəɑɕ ɝɎɚɑɕ ɛɚɎɑɜɡəɚɝɞɨɪ ɜɌɝɛɚɗɚɒɑəɚ ɛɚɐ 

ɖɚɒɑɕ, Ɍ ɝɓɌɐɔ ɚɍɜɌɥɑəɚ ɖ ɛɚɓɎɚəɚɣəɚɘɟ ɝɞɚɗ-

ɍɟ ɔ ɚɞɐɑɗɑəɚ ɚɞ əɑɏɚ ɘɧɤɑɣəɚɕ ɞɖɌ-əɨɪ. 

ȽɞɜɟɖɞɟɜɌ ɤɑɕəɚɕ ɣɌɝɞɔ əɚɎɚɚɍɜɌɓɚɎɌəɔɫ ɘɫɏ-

ɖɚɞɖɌəəɌ, ɝ ɒɔɜɚɎɧɘɔ (ɜɔɝ. 10) ɔ ɖɚɝɞəɧɘɔ 

Ɏɖɗɪɣɑəɔɫɘɔ, Ɍ ɞɌɖɒɑ ɘəɚɒɑɝɞɎɑəəɧɘɔ ɛɚ-

ɗɚɝɞəɧɘɔ ɚɍɜɌɓɚɎɌəɔɫɘɔ ɐɔɌɘɑɞɜɚɘ ɐɚ 2 ɝɘ ɔ 

ɚɐəɔɘ ɖɜɟɛəɧɘ ɜɌɓɘɑɜɚɘ 40ɡ25ɡ44,5 ɘɘ (ɜɔɝ. 

6, 7, 10, 11). Ⱥɛɜɑɐɑɗɫɑɞɝɫ ɐɑɠɚɜɘɌɢɔɫ ɔ əɑɐɚ-

ɜɌɓɎɔɞɔɑ Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ, ɝɘɑɥɑəɔɑ ɚɜɏɌəɚɎ 

ɤɑɔ ɚɍɦɑɘəɧɘ əɚɎɚɚɍɜɌɓɚɎɌəɔɑɘ. ȻɔɥɑɎɚɐ ɔ 

ɞɜɌɡɑɫ ɎɔɓɟɌɗɔɓɔɜɟɪɞɝɫ ɛɚ əɔɒəɑɘɟ ɖɚəɞɟɜɟ 

ɚɍɜɌɓɚɎɌəɔɫ ɖɛɑɜɑɐɔ (ɜɔɝ. 11). ȻɜɚɖɝɔɘɌɗɨəɧɑ 

ɔɡ ɚɞɐɑɗɧ ɞɑɜɫɪɞɝɫ Ɏ ɘɌɝɝɑ əɚɎɚɚɍɜɌɓɚɎɌəɔɫ, Ɍ 

ɐɔɝɞɌɗɨəɧɑ ð ɛɜɚɐɚɗɒɌɪɞ ɝɎɚɕ ɌəɌɞɚɘɔɣɑɝɖɔɕ 

ɡɚɐ Ɏ ɗɑɏɖɔɑ ɔ ɒɑɗɟɐɚɖ. ȱɝɞɑɝɞɎɑəəɚɑ ɝɚɑɐɔəɑ-

əɔɑ ɔɡ ɝ ɜɚɞɚ- ɔ əɚɝɚɏɗɚɞɖɚɕ ɐɚɝɞɚɎɑɜəɚ əɑ Ɏɧ-

ɫɎɗɑəɚ. 

ȾɚɛɚɏɜɌɠɔɫ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɛɚɗɚɝɞɔ ɝɚ-

ɡɜɌəɑəɌ. ȷɑɏɖɔɑ ɍɑɓ ɚɝɚɍɑəəɚɝɞɑɕ. ȻɚɖɌɓɌɞɑɗɨ 

ɐɧɡɌəɔɫ, ɜɌɝɝɣɔɞɌəəɧɕ əɌ ɚɝəɚɎɌəɔɔ ɚɛɞɔɣɑ-

ɝɖɚɕ ɛɗɚɞəɚɝɞɔ ɞɖɌəɔ ɗɑɏɖɚɏɚ, ɝɚɝɞɌɎɔɗ 1318, 

ɣɞɚ ɝɎɔɐɑɞɑɗɨɝɞɎɟɑɞ ɚɍ ɚɞɝɟɞɝɞɎɔɔ ɝɌɘɚɝɞɚɫ-

ɞɑɗɨəɚɏɚ ɐɧɡɌəɔɫ ɛɚɝɗɑ ɜɚɒɐɑəɔɔ [12]. Ƚɑɜɐɢɑ 

ɖɚəɟɝɚɎɔɐəɚɕ ɠɚɜɘɧ, ɜɌɓɘɑɜɌɘɔ 42ɡ33ɡ24 ɘɘ. 

ȾɚɗɥɔəɌ ɝɞɑəɖɔ ɗɑɎɚɏɚ ɒɑɗɟɐɚɣɖɌ 7,2 ɘɘ, ɛɜɌ-

Ɏɚɏɚ ɒɑɗɟɐɚɣɖɌ 4,8 ɘɘ. 

ȯɜɌəɔɢɧ ɛɗɑɎɜɌɗɨəɧɡ ɝɔəɟɝɚɎ ɣɑɞɖɔɑ. 

ȺɞɘɑɣɌɑɞɝɫ əɑɍɚɗɨɤɚɑ ɖɚɗɔɣɑɝɞɎɚ ɒɔɐɖɚɝɞɔ Ɏ 

ɗɑɎɚɕ ɛɗɑɎɜɌɗɨəɚɕ ɛɚɗɚɝɞɔ. ȷɑɏɚɣəɧɑ ɛɚɗɫ 

ɔɘɑɪɞ ɚɐəɚɜɚɐəɟɪ ɔəɞɑəɝɔɎəɚɝɞɨ ɝɔɏəɌɗɌ. Ⱦɚ-

ɛɚɏɜɌɠɔɫ ɔ ɝɞɜɟɖɞɟɜɌ ɚɜɏɌəɚɎ ɍɜɪɤəɚɕ ɛɚɗɚ-

ɝɞɔ ɔ ɛɚɗɚɝɞɔ ɞɌɓɌ ɍɑɓ ɚɝɚɍɑəəɚɝɞɑɕ. Ȼɑɣɑəɨ 

ɜɌɓɘɑɜɌɘɔ 50,7ɡ36,2ɡ57 ɘɘ. ȶɚəɞɟɜ ɛɑɣɑəɔ 

ɣɑɞɖɔɕ, ɜɚɎəɧɕ, ɛɜɚɝɗɑɒɔɎɌɑɞɝɫ əɌ Ɏɝɑɘ ɛɜɚ-

ɞɫɒɑəɔɔ. ȽɞɜɟɖɞɟɜɌ ɛɌɜɑəɡɔɘɧ ɛɑɣɑəɔ ɚɐəɚ-

ɜɚɐəɌ. ȽɑɗɑɓɑəɖɌ ɜɌɓɘɑɜɌɘɔ 14,9ɡ10,5ɡ26 ɘɘ, 

Ɏəɟɞɜɑəəɫɫ ɝɞɜɟɖɞɟɜɌ ɚɐəɚɜɚɐəɌ, ɍɑɓ ɚɝɚɍɑəəɚ-

ɝɞɑɕ. Ȼɚɣɖɔ ɍɚɍɚɎɔɐəɚɕ ɠɚɜɘɧ, ɛɜɌɎɌɫ ɜɌɓɘɑ-

ɜɚɘ 32,5ɡ18,2ɡ15 ɘɘ, ɗɑɎɌɫ ð 31,2ɡ18,6ɡ17,9 

ɘɘ. ȶɚəɞɟɜ ɛɚɣɑɖ ɍɑɓ ɚɝɚɍɑəəɚɝɞɑɕ. ȯɜɌəɔɢɌ 

ɖɚɜɖɚɎɚɏɚ ɔ ɘɚɓɏɚɎɚɏɚ ɝɗɚɫ ɣɑɞɖɌɫ.  

ȳɌɖɗɪɣɑəɔɑ: ɞɑɜɌɞɚɘɌ (ɩɛɔɏəɌɞɟɝ), ɔɝɡɚ-

ɐɫɥɌɫ ɔɓ əɚɝɚɎɚɕ ɛɚɗɚɝɞɔ (ɜɑɤɑɞɣɌɞɚɕ ɖɚɝɞɔ), ɝ 

ɜɌɝɛɜɚɝɞɜɌəɑəɔɑɘ Ɏ ɜɚɞɚɎɟɪ ɛɚɗɚɝɞɨ ɔ əɌ ɛɑ-

ɜɑɐəɪɪ ɛɚɎɑɜɡəɚɝɞɨ ɤɑɔ, ɚɍɞɟɜɌɢɔɑɕ Ɏɑɜɡəɔɡ 

ɐɧɡɌɞɑɗɨəɧɡ ɛɟɞɑɕ (əɚɝɚɎɚɕ ɛɚɗɚɝɞɔ, əɚɝɚɏɗɚɞ-

ɖɔ ɔ ɏɚɜɞɌəɔ). Ƚɘɑɥɑəɔɑ ɚɜɏɌəɚɎ ɤɑɔ, Ɏ ɣɌɝɞ-

əɚɝɞɔ ɞɜɌɡɑɔ ɔ ɛɔɥɑɎɚɐɌ. ȰɑɠɚɜɘɌɢɔɫ ɔ əɑɐɚ-

ɜɌɓɎɔɞɔɑ Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ, ɝɘɑɥɑəɔɑ ɚɜɏɌəɚɎ 

ɤɑɔ ɚɍɦɑɘəɧɘ əɚɎɚɚɍɜɌɓɚɎɌəɔɑɘ. ȹɌɗɔɣɔɑ 

ɚɍɦɑɘəɚɏɚ ɚɍɜɌɓɚɎɌəɔɫ ɡɔɌɓɘɌɗɨəɚɕ ɚɍɗɌɝɞɔ ɛɚ 

ɡɌɜɌɖɞɑɜɔɝɞɔɖɌɘ ȸȼ-ɝɔɏəɌɗɌ ɔɐɑəɞɔɣəɚɑ Ɏɑɥɑ-

ɝɞɎɟ ɘɚɓɏɌ. ȰɑɠɚɜɘɌɢɔɫ ɘɫɏɖɔɡ ɞɖɌəɑɕ ɗɔɢɌ. 

Ⱥɞɑɖ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ. 

ȹɌ ɛɌɞɚɗɚɏɚɌəɌɞɚɘɔɣɑɝɖɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ 

ɍɧɗɚ ɐɚɝɞɌɎɗɑəɚ ɞɑɗɚ əɚɎɚɜɚɒɐɑəəɚɕ ɐɑɎɚɣɖɔ 

(ɜɔɝ. 12 Ɍ). ȸɌɝɝɌ ɞɑɗɌ 1513 ɏ, ɐɗɔəɌ ɞɑɗɌ ð 41 

ɝɘ, ɞɑɘɑəəɚ-ɖɚɛɣɔɖɚɎɧɕ ɜɌɓɘɑɜ ð 22 ɝɘ, ɐɗɔəɌ 

ɛɜɌɎɚɕ ɔ ɗɑɎɚɕ ɝɞɚɛɧ 6,3 ɝɘ (əɚɜɘɌ ɐɗɫ 30 

əɑɐɑɗɨ ɏɑɝɞɌɢɔɔ: ɘɌɝɝɌ - 1115Ñ329 ɏ, ɐɗɔəɌ ɞɑɗɌ 

ð 37,3Ñ3,6 ɝɘ, ɞɑɘɑəəɚ-ɖɚɛɣɔɖɚɎɧɕ ɜɌɓɘɑɜ ð 

26,6Ñ2,4 ɝɘ, ɐɗɔəɌ ɝɞɚɛɧ ð 5,6Ñ0,7 ɝɘ). Ⱥɖɜɟɒ-

əɚɝɞɨ ɏɚɗɚɎɧ ð 29,5 ɝɘ, ɚɖɜɟɒəɚɝɞɨ ɏɜɟɐɔ ð  21 

ɝɘ.  

ȶɚɒəɧɑ ɛɚɖɜɚɎɧ ɝɔəɪɤəɚ-ɜɚɓɚɎɚɏɚ ɢɎɑ-

ɞɌ. ȴɓ əɚɓɐɜɑɕ ɔ ɜɚɞɚɎɚɕ ɥɑɗɔ ɎɧɝɞɟɛɌɪɞ ɛɚ-

ɗɔɛɚɎɔɐəɧɑ ɚɍɜɌɓɚɎɌəɔɫ əɑɛɜɌɎɔɗɨəɚɕ ɠɚɜɘɧ 

ɒɑɗɞɚɎɌɞɚɏɚ ɢɎɑɞɌ: ɔɓ ɛɜɌɎɚɏɚ əɚɝɚɎɚɏɚ ɡɚɐɌ 

ɜɌɓɘɑɜɚɘ 4ɡ2ɡ1,5 ɝɘ, ɔɓ ɗɑɎɚɏɚ əɚɝɚɎɚɏɚ ɡɚɐɌ 

ɜɌɓɘɑɜɚɘ 2ɡ1,5ɡ1 ɝɘ, ɔɓ ɜɚɞɚɎɚɕ ɛɚ-ɗɚɝɞɔ ɜɌɓ-

ɘɑɜɚɘ 6ɡ4,5ɡ3 ɝɘ (ɜɔɝ. 12 Ɍ, ɍ). Ʉɑɫ ɟɞɚɗɥɑəɌ. 

Ȼɟɛɚɣəɚɑ ɖɚɗɨɢɚ ɜɌɝɛɚɗɌɏɌɑɞɝɫ əɌ ɏɜɌəɔɢɑ 

ɝɜɑɐəɑɕ ɔ əɔɒəɑɕ ɞɜɑɞɔ ɍɜɪɤəɚɕ ɝɞɑəɖɔ. Ȼɟ-

ɛɚɎɔəəɧɕ ɚɝɞɌɞɚɖ ɐɗɔəɚɕ 25 ɝɘ ɔ ɐɔɌɘɑɞɜɚɘ 1 

ɝɘ, ɔɘɑɑɞ 5 ɎɔɞɖɚɎ ɎɗɑɎɚ, Ɏɍɗɔɓɔ ɛɟɛɚɣəɚɏɚ 

ɖɚɗɨɢɌ ɛɟɛɚɎɔəɌ ɐɔɌɘɑɞɜɚɘ 3 ɝɘ ɝ ɛɜɔɓəɌɖɌɘɔ 

ɚɞɑɖɌ. Ȭəɟɝ Ɏ ɞɔɛɔɣəɚɘ ɘɑɝɞɑ. ȭɚɗɨɤɔɑ ɛɚɗɚ-

Ɏɧɑ ɏɟɍɧ əɑ ɛɜɔɖɜɧɎɌɪɞ ɘɌɗɧɑ.  

Ȼɜɔ Ɏɝɖɜɧɞɔɔ ɛɑɜɑɐəɑɕ ɛɚɎɑɜɡəɚɝɞɔ ɤɑɔ 

ɔ ɛɚɐɣɑɗɪɝɞəɚɕ ɚɍɗɌɝɞɔ Ɏ ɜɚɞɚɎɚɕ ɛɚ-ɗɚɝɞɔ 

ɚɛɜɑɐɑɗɫɑɞɝɫ ɚɛɟɡɚɗɑɎɔɐəɚɑ ɚɍɜɌɓɚɎɌəɔɑ ɍɑɗɚ-

ɎɌɞɚ-ɒɑɗɞɚɎɌɞɚɏɚ ɢɎɑɞɌ ɐɚɗɨɣɌɞɚɏɚ ɎɔɐɌ ɘɫɏɖɚɕ 

ɖɚəɝɔɝɞɑəɢɔɔ, ɛɚɗəɚɝɞɨɪ ɓɌəɔɘɌɪɥɑɑ ɛɚɗɚɝɞɨ 

ɜɞɌ ɔ ɚɍɗɌɝɞɨ ɤɑɔ, ɚɞɞɑɝəɫɫ ɫɓɧɖ ɔ əɌɐɏɚɜɞɌə-

əɔɖ ɔ ɜɌɝɛɜɚɝɞɜɌəɫɫɝɨ ɞɌɖɒɑ Ɏ əɚɝɚɎɟɪ ɛɚ-

ɗɚɝɞɨ ɔ əɌɣɌɗɨəɧɑ ɚɞɐɑɗɧ ɏɚɜɞɌəɔ ɔ ɏɗɚɞɖɔ 

(ɜɔɝ. 12 Ɏ). Ȼɜɔ ɛɚɞɫɏɔɎɌəɔɔ ɗɑɏɖɚ ɚɞɡɚɐɔɞ ɚɞ 

ɚɖɜɟɒɌɪɥɔɡ ɞɖɌəɑɕ, əɚ ɚɞɘɑɣɌɑɞɝɫ ɝɎɫɓɨ ɝ əɚ-

ɝɚɏɗɚɞɖɚɕ Ɏ ɚɍɗɌɝɞɔ ɜɑɤɑɞɣɌɞɚɕ ɖɚɝɞɔ. ȹɌ ɜɌɓ-

ɜɑɓɑ ɞɖɌəɨ ɘɔɖɝɚɔɐəɚɏɚ ɎɔɐɌ ɍɑɗɑɝɚɎɌɞɚɏɚ ɔ 

ɒɑɗɞɚɎɌɞɚɏɚ ɢɎɑɞɌ ɝ ɘəɚɒɑɝɞɎɑəəɧɘɔ ɛɚɗɚɝɞ-

əɧɘɔ ɚɍɜɌɓɚɎɌəɔɫɘɔ ɐɔɌɘɑɞɜɚɘ ɐɚ 2 ɝɘ ɝ 

ɏɗɌɐɖɔɘɔ, ɍɗɑɝɞɫɥɔɘɔ, ɝɎɑɞɗɚ-ɝɑɜɚɏɚ ɢɎɑɞɌ 

ɝɞɑəɖɌɘɔ, ɓɌɛɚɗəɑəəɧɘɔ ɛɜɚɓɜɌɣəɚɕ ɝɎɑɞɗɚ-

ɒɑɗɞɚɕ ɒɔɐɖɚɝɞɨɪ (ɜɔɝ. 12 ɏ).  
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ȼɔɝ. 6 Ɍ (Fig. 6 Ɍ) 

 

ȼɔɝ. 6 ɍ (Fig. 6 Ɏ) 

 

ȼɔɝ. 6 Ɏ (Fig. 6 ɝ) 

Fig. 6. ȸȼ ɞɚɘɚɏɜɌɘɘɌ (Ɍ), ȸȼ ɞɚɘɚɏɜɌɘɘɧ Ɏ MIP ɚɍɜɌɍɚɞɖɑ (ɍ, Ɏ), ɚɍɦɑɘəɌɫ ɜɑɖɚəɝɞɜɟɖɢɔɫ ȸȼ 

ɞɚɘɚɏɜɌɘɘ ɞɑɗɌ ɟɘɑɜɤɑɏɚ əɚɎɚɜɚɒɐɑəəɚɏɚ ɜɑɍɑəɖɌ, ɜɚɐɔɎɤɑɏɚɝɫ əɌ ɏɑɝɞɌɢɔɚəəɚɘ ɝɜɚɖɑ 30 

əɑɐɑɗɨ 3 ɐəɫ, Ⱦ2-ɎɓɎɑɤɑəəɚɑ ɔɓɚɍɜɌɒɑəɔɑ, ɠɜɚəɞɌɗɨəɌɫ ɛɜɚɑɖɢɔɫ. 

Ȼɜɔ ɔɝɝɗɑɐɚɎɌəɔɔ ɞɑɗɚ ɝɘɑɥɑəɚ ɎɗɑɎɚ, ɏɚɗɚɎɌ ɛɚɗəɚɝɞɨɪ ɛɚɎɑɜəɟɞɌ ɎɗɑɎɚ. 

Fig. 6.    MR image (Ɍ), MR images in MIP processing (b , c ), volumetric (3D) reconstruction of the postmo r-

tem MR images of the body of deceased newborn, which born at 37 weeks 3 days of gestational age, T2 -

WI, frontal section.  

The head is turned to the left.  

 

ȼɔɝ. 7 (Fig. 7) 

Fig. 7. ȸȼ ɞɚɘɚɏɜɌɘɘɌ ɏɚɗɚɎɧ ɟɘɑɜɤɑɏɚ əɚɎɚ-

ɜɚɒɐɑəəɚɏɚ ɜɑɍɑəɖɌ, Ⱦ2-ɎɓɎɑɤɑəəɚɑ ɔɓɚɍɜɌ-

ɒɑəɔɑ, ɝɌɏɔɞɞɌɗɨəɌɫ ɛɜɚɑɖɢɔɫ. 

ȿɛɗɚɥɑəɔɑ ɔɓɎɔɗɔə, ɝɏɗɌɒɑəəɚɝɞɨ ɍɚɜɚɓɐ, ɝəɔɒɑəɔɑ 

ɔəɞɑəɝɔɎəɚɝɞɔ ɏɜɌəɔɢɧ ɍɑɗɚɏɚ ɔ ɝɑɜɚɏɚ ɎɑɥɑɝɞɎɌ 

ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ (ɝɞɜɑɗɖɌ). 

Fig. 7. Postmortem MR image of the head of ne w-

born, T2-WI, sagittal section.  

Flattening convolutions, smoothing of the furrows, d e-

crease in the intensity of the border between the white 

and gray matter of the brain (arrow).  
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ȼɔɝ. 8 (Fig. 8) 

Fig. 8.  ȸȼ ɞɚɘɚɏɜɌɘɘɌ ɏɚɗɚɎɧ ɟɘɑɜɤɑɏɚ əɚɎɚ-

ɜɚɒɐɑəəɚɏɚ ɜɑɍɑəɖɌ, Ⱦ2-ɎɓɎɑɤɑəəɚɑ ɔɓɚɍɜɌ-

ɒɑəɔɑ, ɠɜɚəɞɌɗɨəɌɫ ɛɜɚɑɖɢɔɫ. 

ȶɔɝɞɚɓəɚ-ɝɚɗɔɐəɚɑ əɚɎɚɚɍɜɌɓɚɎɌəɔɑ əɑɛɜɌɎɔɗɨəɚɕ 

ɠɚɜɘɧ Ɏ ɛɜɚɑɖɢɔɔ ɜɚɞɚɎɚɕ ɛɚɗɚɝɞɔ ɝ ɜɌɝɛɜɚ-

ɝɞɜɌəɑəɔɑɘ Ɏ ɛɚɗɚɝɞɨ əɚɝɌ, əɌ ɫɣɑɕɖɔ ɜɑɤɑɞɣɌɞɚɕ 

ɖɚɝɞɔ ɔ ɘɫɏɖɔɑ ɞɖɌəɔ ɛɚɐɣɑɗɪɝɞəɚɕ ɚɍɗɌɝɞɔ (ɝɞɜɑɗ-

ɖɔ). 

Fig. 8.  Postmortem MR im age of the head of ne w-

born, T2-WI, frontal section.  

Tumor of irregular shape of the cystic -solid structure in 

the projection of the oral cavity with the spreading into 

the nasal cavity, the cells of the latticed bone and the 

soft tissues of the submaxillar y region (arrows).  

 

ȼɔɝ. 9 (Fig. 9) 

Fig. 9.  ȶɚɘɍɔəɔɜɚɎɌəəɚɑ ɔɓɚɍɜɌɒɑəɔɑ ȸȼ ɞɚɘɚ-

ɏɜɌɘɘɧ ɞɑɗɌ ɟɘɑɜɤɑɏɚ əɚɎɚɜɚɒɐɑəəɚɏɚ ɜɑ-

ɍɑəɖɌ (Ⱦ2-ɎɓɎɑɤɑəəɚɑ ɔɓɚɍɜɌɒɑəɔɑ, ɝɌɏɔɞɞɌɗɨ-

əɌɫ ɛɜɚɑɖɢɔɫ) 

Ⱥɍɦɑɘəɚɕ ɜɑɖɚəɝɞɜɟɖɢɔɔ əɚɎɚɚɍɜɌɓɚɎɌəɔɫ ɝ ɌɎɞɚɘɌ-

ɞɔɣɑɝɖɔɘ Ɏɧɣɔɝɗɑəɔɑɘ ɚɍɦɬɘəɧɡ ɛɌɜɌɘɑɞɜɚɎ (V=200 

ɝɘı). 

Fig. 9.  Combined image of MR image of the d e-

ceased newborn body (T2 -WI, sagittal section)  

Volumetric reconstruction of the tumor with automatic 

calculation of its volumetric parameters (V = 200 cmı). 

 

ȼɔɝ. 10 (Fig. 10) 

Fig. 10.  ȸȼ ɞɚɘɚɏɜɌɘɘɌ ɏɚɗɚɎɧ ɟɘɑɜɤɑɏɚ əɚɎɚ-

ɜɚɒɐɑəəɚɏɚ ɜɑɍɑəɖɌ, Ⱦ1-ɎɓɎɑɤɑəəɚɑ ɔɓɚɍɜɌ-

ɒɑəɔɑ, ɠɜɚəɞɌɗɨəɌɫ ɛɜɚɑɖɢɔɫ. 

ȲɔɜɚɎɧɑ Ɏɖɗɪɣɑəɔɫ (ɝɞɜɑɗɖɌ), ɖɔɝɞɚɓəɧɑ Ɏɖɗɪɣɑəɔɫ 

ɝ ɒɔɐɖɚɝɞəɧɘ ɝɚɐɑɜɒɔɘɧɘ Ɏ ɝɞɜɟɖɞɟɜɑ əɚ-

ɎɚɚɍɜɌɓɚɎɌəɔɫ (ɛɟəɖɞɔɜəɌɫ ɝɞɜɑɗɖɌ). 

Fig. 10. Postmortem MR image of the head of ne w-

born, T2-WI, frontal section.  

Fat inclusions (arrow), cystic inclusions with fluid co n-

tents in the tumor structure (dotted arrow).  
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ȶɚɝɞɔ ɣɑɜɑɛɌ ɢɑɗɧ. ȭɚɗɨɤɚɕ ɜɚɐəɔɣɚɖ 

ɜɌɓɘɑɜɌɘɔ 2ɡ1,8 ɝɘ. ȾɎɑɜɐɌɫ ɔ ɘɫɏɖɌɫ ɘɚɓ-

ɏɚɎɧɑ ɚɍɚɗɚɣɖɔ ɏɗɌɐɖɔɑ ɍɗɑɝɞɫɥɔɑ. ȯɚɗɚɎəɚɕ 

ɘɚɓɏ ɘɌɝɝɚɕ 226 ɏ (əɚɜɘɌ 160Ñ72 ɏ). ȻɚɗɟɤɌɜɔɫ 

ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɔ ɘɚɓɒɑɣɖɌ ɝɔɘɘɑɞɜɔɣəɧɑ. ȴɓ-

Ɏɔɗɔəɧ ɟɛɗɚɥɑəɧ, ɍɚɜɚɓɐɧ ɝɏɗɌɒɑəɧ. ȹɌ ɜɌɓ-

ɜɑɓɑ ɞɖɌəɨ ɘɚɓɏɌ ɍɗɑɐəɚ-ɜɚɓɚɎɚɏɚ ɢɎɑɞɌ, ɏɜɌəɔ-

ɢɌ ɍɑɗɚɏɚ ɔ ɝɑɜɚɏɚ ɎɑɥɑɝɞɎɌ əɑ ɎɧɜɌɒɑəɌ, əɚɒ 

ɛɜɔɗɔɛɌɑɞ ɖ ɛɚɎɑɜɡəɚɝɞɔ ɜɌɓɜɑɓɌ. Ȼɚɗɚɝɞɔ ɛɜɌ-

Ɏɚɏɚ ɔ ɗɑɎɚɏɚ ɍɚɖɚɎɧɡ ɒɑɗɟɐɚɣɖɚɎ ɚɍɧɣəɧɡ 

ɜɌɓɘɑɜɚɎ, ɩɛɑəɐɔɘɌ ɔɡ ɍɗɑɝɞɫɥɌɫ ɝɎɑɞɗɚ-ɝɑɜɚɏɚ 

ɢɎɑɞɌ. 

ȺɜɏɌəɧ ɏɜɟɐəɚɕ ɔ ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ ɜɌɝ-

ɛɚɗɚɒɑəɧ ɛɜɌɎɔɗɨəɚ. Ƚɑɜɐɢɑ ɖɚəɟɝɚɎɔɐəɚɕ 

ɠɚɜɘɧ, ɜɌɓɘɑɜɌɘɔ 3,3ɡ2,7ɡ2,0 ɝɘ, ɘɌɝɝɚɕ 8,02 

ɏ (əɚɜɘɌ 7,0 Ñ2,8 ɏ). ȹɌ ɜɌɓɜɑɓɑ ɚɞɐɑɗɧ ɔ ɖɗɌɛɌ-

əɧ ɝɑɜɐɢɌ ɝɠɚɜɘɔɜɚɎɌəɧ, ɚɎɌɗɨəɚɑ ɚɖəɚ ɚɞ-

ɖɜɧɞɚ ɐɔɌɘɑɞɜɚɘ 0,3 ɝɘ, ɫɘɖɌ ɚɎɌɗɨəɚɏɚ ɚɖəɌ 

ɐɔɌɘɑɞɜɚɘ 0,6 ɝɘ. ȾɚɗɥɔəɌ ɝɞɑəɖɔ ɗɑɎɚɏɚ ɒɑ-

ɗɟɐɚɣɖɌ 0,7 ɝɘ, ɛɜɌɎɚɏɚ ɒɑɗɟɐɚɣɖɌ 0,6 ɝɘ. Ȯ 

ɛɚɗɚɝɞɫɡ ɝɑɜɐɢɌ ɔ ɖɜɟɛəɧɡ ɝɚɝɟɐɚɎ ɒɔɐɖɌɫ 

ɖɜɚɎɨ ɞɬɘəɚ-ɖɜɌɝəɚɏɚ ɢɎɑɞɌ. ȻɜɚɝɎɑɞ ɏɚɜɞɌəɔ, 

ɞɜɌɡɑɔ ɔ ɏɗɌɎəɧɡ ɍɜɚəɡɚɎ ɛɜɚɡɚɐɔɘɧ. ȷɬɏɖɔɑ 

ɝɠɚɜɘɔɜɚɎɌəɧ ɛɜɌɎɔɗɨəɚ, əɌ ɚɥɟɛɨ ɘɫɏɖɚɎɌ-

ɞɚɕ ɖɚəɝɔɝɞɑəɢɔɔ, əɌ ɛɗɑɎɜɑ ɘəɚɒɑɝɞɎɑəəɧɑ 

ɘɑɗɖɚɞɚɣɑɣəɧɑ ɖɜɚɎɚɔɓɗɔɫəɔɫ. ȹɌ ɜɌɓɜɑɓɑ 

ɖɜɌɝəɚɎɌɞɚɏɚ ɢɎɑɞɌ, ɛɜɔ əɌɐɌɎɗɔɎɌəɔɔ Ɏɧɐɑɗɫ-

ɑɞɝɫ ɒɔɐɖɌɫ ɖɜɚɎɨ. ȸɌɝɝɌ ɛɜɌɎɚɏɚ ɗɬɏɖɚɏɚ - 

10,1 ɏ, ɗɑɎɚɏɚ ɗɬɏɖɚɏɚ ð 8,18 ɏ, ɚɍɚɔɡ ɗɑɏɖɔɡ - 

18,28 ɏ (əɚɜɘɌ 20,1Ñ8,6 ɏ). Ȼɜɔ ɛɜɚɎɑɐɑəɔɔ 

Ɏɚɐəɚɕ ɛɜɚɍɧ ɖɟɝɚɣɖɔ ɞɖɌəɔ ɛɜɌɎɚɏɚ ɔ ɗɑɎɚɏɚ 

ɗɬɏɖɚɏɚ ɞɚəɟɞ Ɏ Ɏɚɐɑ. ȽɗɔɓɔɝɞɌɫ ɏɗɚɞɖɔ, ɛɔɥɑ-

ɎɚɐɌ ɔ ɒɑɗɟɐɖɌ ɝɑɜɚ-ɜɚɓɚɎɚɏɚ ɢɎɑɞɌ ɍɗɑɝɞɫɥɌɫ. 

Ȼɑɣɑəɨ ɜɌɓɘɑɜɌɘɔ 8,0ɡ5,5ɡ5,0ɡ3,0 ɝɘ, ɘɌɝɝɚɕ 

77,5 ɏ (əɚɜɘɌ 40,0Ñ22,0 ɏ). ȶɌɛɝɟɗɌ ɛɑɣɑəɔ ɏɗɌɐ-

ɖɌɫ ɍɗɑɝɞɫɥɌɫ. ȹɌ ɜɌɓɜɑɓɑ ɞɖɌəɨ ɛɑɣɑəɔ ɒɑɗɞɚ-

ɎɌɞɚ-ɖɚɜɔɣəɑɎɚɏɚ ɢɎɑɞɌ, əɌ ɚɥɟɛɨ ɘɫɏɖɚ-

ɩɗɌɝɞɔɣəɚɕ  ɖɚəɝɔɝɞɑəɢɔɔ. Ȼɚɣɖɔ ɍɚɍɚɎɔɐəɚɕ 

ɠɚɜɘɧ, ɛɜɌɎɌɫ - ɜɌɓɘɑɜɚɘ 3,4ɡ1,5ɡ1,6 ɝɘ, ɘɌɝ-

ɝɚɕ 6,57 ɏ, ɗɑɎɌɫ - ɜɌɓɘɑɜɚɘ 3,5ɡ1,8ɡ1,9 ɝɘ, 

ɘɌɝɝɚɕ 6,85 ɏ (əɚɜɘɌ ɐɗɫ ɚɍɑɔɡ ɛɚɣɑɖ 10,1Ñ6,0 

ɏ). ȶɌɛɝɟɗɌ ɔɡ ɛɚɣɑɖ ɍɗɑɝɞɫɥɌɫ, ɝəɔɘɌɑɞɝɫ ɗɑɏ-

ɖɚ. ȻɚɎɑɜɡəɚɝɞɨ ɛɚɣɑɖ ɐɚɗɨɣɌɞɌɫ, ɝɑɜɚɎɌɞɚ-

ɝɔəɪɤəɚɏɚ ɢɎɑɞɌ. ȹɌ ɜɌɓɜɑɓɑ ɏɜɌəɔɢɌ ɖɚɜɖɚɎɚ-

ɏɚ ɔ ɘɚɓɏɚɎɚɏɚ ɝɗɚɫ ɣɑɞɖɌɫ. ȽɑɗɑɓɑəɖɌ ɘɌɝɝɚɕ 

3,27 ɏ (əɚɜɘɌ 3,1Ñ1,5 ɏ), ɘɫɏɖɚɕ ɖɚəɝɔɝɞɑəɢɔɔ, 

əɌ ɜɌɓɜɑɓɑ ɞɑɘəɚ-ɖɜɌɝəɚɏɚ ɢɎɑɞɌ. Ⱦɔɘɟɝ ɘɌɝɝɚɕ 

7,31 ɏ (əɚɜɘɌ 2,8Ñ4,1 ɏ), ɘɫɏɖɚɕ ɖɚəɝɔɝɞɑəɢɔɔ, 

əɌ ɜɌɓɜɑɓɑ ɝɑɜɚɎɌɞɚ-ɜɚɓɚɎɚɏɚ ɢɎɑɞɌ.  

ȻɗɌɢɑəɞɌ ɐɔɡɚɜɔɌɗɨəɌɫ ɐɔɌɘəɔɚɞɔɣɑɝɖɌɫ 

ɝɚɑɐɔəɑəəɌɫ ɚɍɚɗɚɣɖɌɘɔ. ȺɍɥɌɫ ɘɌɝɝɌ ɛɚɝɗɑ 

ɚɞɐɑɗɑəɔɫ ɛɟɛɚɎɔəɧ ɔ Ɍɘəɔɚɞɔɣɑɝɖɔɡ ɚɍɚɗɚɣɑɖ 

- 594 ɏ (50-75 ɛɑɜɢɑəɞɔɗɑɕ). ȼɌɓɘɑɜɧ ɛɑɜɎɚɏɚ 

ɛɗɌɢɑəɞɌɜəɚɏɚ ɐɔɝɖɌ 19ɡ19ɡ1,5 ɝɘ, Ɏɞɚɜɚɏɚ ð 

15ɡ14ɡ1,5 ɝɘ. ȻɟɛɚɎɔəɌ ɛɑɜ-Ɏɚɏɚ ɛɗɚɐɌ ɐɗɔəɚɕ 

20 ɝɘ, ɐɔɌɘɑɞɜɚɘ 2 ɝɘ, ɛɜɔɖɜɑɛɗɑəɌ ɩɖɝɢɑə-

ɞɜɔɣəɚ, ɔɘɑɑɞ 4 ɎɔɞɖɌ Ɏɗɑ-Ɏɚ (ɔəɐɑɖɝ ɔɓɎɔɞɚɝɞɔ 

0,2);  ɛɟɛɚɎɔəɌ Ɏɞɚɜɚɏɚ ɛɗɚɐɌ ɐɗɔəɚɕ 29 ɝɘ, 

ɐɔɌɘɑɞɜɚɘ 1,2 ɝɘ, ɛɜɔ-ɖɜɑɛɗɑəɌ ɛɚ ɖɜɌɪ, ɔɘɑɑɞ 

2 ɎɔɞɖɌ ɎɛɜɌɎɚ (ɔəɐɑɖɝ ɔɓɎɔɞɚɝɞɨ 0,06). Ȼɗɚɐ-

əɧɑ ɚɍɚɗɚɣɖɔ ɝɑɜɚɎɌɞɚ-ɜɚɓɚɎɚɏɚ ɢɎɑɞɌ ɍɗɑɝɞɫ-

ɥɔɑ ɝ ɒɑɗɞɚɎɌɞɧɘɔ əɌɗɚɒɑəɔɫɘɔ ɐɔɌɘɑɞɜɚɘ 

ɐɚ 0,5 ɝɘ.  

Ȼɜɔ ɘɔɖɜɚɝɖɚɛɔɣɑɝɖɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ 

ɚɛɟɡɚɗɔ ɟɝɞɌəɚɎɗɑə ɐɔɌɏəɚɓ ɓɜɑɗɚɕ ɞɑɜɌɞɚɘɧ 

(ɜɔɝ. 13), ɛɜɑɐɝɞɌɎɗɑəəɚɕ ɩɗɑɘɑəɞɌɘɔ ɛɗɚɞəɚɕ ɔ 

ɜɧɡɗɚɕ Ɏɚɗɚɖəɔɝɞɚɕ ɝɚɑɐɔəɔɞɑɗɨəɚɕ, ɒɔɜɚɎɚɕ 

ɔ ɘɧɤɑɣəɚɕ (ɜɔɝ. 17 Ɍ) ɞɖɌəɑɕ, ɝɗɪəəɧɡ ɒɑɗɑɓ 

(ɜɔɝ. 17 ɍ), ɟɣɌɝɞɖɌɘɔ ɡɜɫɥɌ (ɜɔɝ. 17 ɍ), əɑɕɜɚ-

ɏɗɔɔ, ɡɚɜɔɚɔɐəɧɡ ɝɛɗɑɞɑəɔɕ (ɜɔɝ. 17 ɏ). Ȯəɑɤ-

əɫɫ ɣɌɝɞɨ ɛɜɑɐɝɞɌɎɗɑəɌ ɘəɚɏɚɝɗɚɕəɧɘ ɛɗɚɝɖɔɘ 

ɚɜɚɏɚɎɑɎɌɪɥɔɘ ɩɛɔɞɑɗɔɑɘ ɝ ɛɚɐɗɑɒɌɥɔɘɔ Ɏɚ-

ɗɚɝɫəɧɘɔ ɠɚɗɗɔɖɟɗɌɘɔ ɔ ɝɌɗɨəɧɘɔ ɒɑɗɑɓɌɘɔ 

(ɜɔɝ. 17 ɐ). ȮɧɝɞɔɗɖɌ ɖɔɝɞ ɛɜɑɐɝɞɌɎɗɑəɌ ɘəɚɏɚ-

ɜɫɐəɧɘ, ɜɑɝəɔɞɣɌɞɧɘ ɔɗɔ ɖɔɤɑɣəɧɘ ɩɛɔɞɑɗɔ-

ɑɘ (ɜɔɝ. 17 ɑ).  

ȹɌ ɏɔɝɞɚɗɚɏɔɣɑɝɖɔɡ ɛɜɑɛɌɜɌɞɌɡ ɏɚɗɚɎəɚɏɚ 

ɘɚɓɏɌ ɚɞɘɑɣɌɪɞɝɫ ɛɜɔɓəɌɖɔ ɛɑɜɔɎɌɝɖɟɗɫɜəɚɏɚ 

ɔ ɛɑɜɔɢɑɗɗɪɗɫɜəɚɏɚ ɚɞɬɖɌ ɝ ɚɣɌɏɌɘɔ ɗɑɕɖɚɘɌ-

ɗɫɢɔɔ Ɏ ɝɟɍɩɛɑəɐɔɘɌɗɨəɚɕ ɓɚəɑ. Ȯ ɗɬɏɖɔɡ ɛɜɔ-

ɓəɌɖɔ ɛɚɓɐəɑɕ ɝɌɖɖɟɗɫɜəɚɕ ɝɞɌɐɔɔ ɜɌɓɎɔɞɔɫ ɔ 

ɞɚɞɌɗɨəɚɏɚ ɌɞɑɗɑɖɞɌɓɌ, ɖɚɗɔɣɑɝɞɎɚ ɜɌɐɔɌɗɨəɧɡ 

ɌɗɨɎɑɚɗ ð 4. Ȯ ɘɔɚɖɌɜɐɑ ɫɎɗɑəɔɫ ɚɞɑɖɌ ɔ ɠɜɌɏ-

ɘɑəɞɌɢɔɔ ɖɌɜɐɔɚɘɔɚɢɔɞɚɎ. ȯɑɛɌɞɚɢɔɞɧ ɔ 

əɑɠɜɚɢɔɞɧ ɝ ɛɜɔɓəɌɖɌɘɔ ɎɌɖɟɚɗɔɓɌɢɔɔ. Ⱦɔɘɟɝ 

ɝ əɌɗɔɣɔɑɘ ɞɑɗɑɢ ȯɌɝɝɌɗɫ Ɏ ɘɚɓɏɚɎɚɘ ɝɗɚɑ. Ȼɚ-

ɝɗɑɐ ɝ ɛɜɔɓəɌɖɌɘɔ ɓɌɘɑɐɗɑəəɚɏɚ ɝɚɓɜɑɎɌəɔɫ 

ɎɚɜɝɔəɣɌɞɚɏɚ ɐɑɜɑɎɌ ɛɗɌɢɑəɞɧ 1 ɔ əɌɗɔɣɔɑɘ 

ɘɑɗɖɔɡ ɔəɠɌɜɖɞɚɎ Ɏ ɚɍɑɔɡ ɛɗɌɢɑəɞɌɡ.   

ȳɌɖɗɪɣɑəɔɑ.  

Ƚɘɑɜɞɨ əɚɎɚɜɚɒɐɑəəɚɕ ɐɑɎɚɣɖɔ əɌɝɞɟɛɔ-

ɗɌ ɎɝɗɑɐɝɞɎɔɑ Ɍɝɠɔɖɝɔɔ, ɚɍɟɝɗɚɎɗɑəəɚɕ ɓɜɑɗɚɕ 

ɞɑɜɌɞɚɘɚɕ (ɩɛɔɏəɌɞɟɝɚɘ), ɔɝɡɚɐɫɥɑɕ ɔɓ ɜɑɤɑɞ-

ɣɌɞɚɕ ɖɚɝɞɔ ɔ Ɏɧɛɚɗəɫɪɥɑɕ ɛɚɗɚɝɞɔ əɚɝɌ, ɜɞɌ, 

əɚɝɚɏɗɚɞɖɔ, ɜɚɞɚɏɗɚɞɖɔ, əɌɣɌɗɨəɧɡ ɚɞɐɑɗɚɎ ɏɚɜ-

ɞɌəɔ, ɤɑɔ.  

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɛɚ ɜɑɓɟɗɨɞɌɞɌɘ ɛɌɞɚɗɚɏɚ-

ɌəɌɞɚɘɔɣɑɝɖɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɔ ɐɌəəɧɡ ɛɚ-

ɝɘɑɜɞəɧɡ ȶȾ ɔ ȸȼȾ ɍɧɗɚ ɟɝɞɌəɚɎɗɑəɚ əɌɗɔɣɔɑ 

ɞɑɜɌɞɚɘɧ, ɜɌɝɛɚɗɚɒɑəəɚɕ Ɏ ɜɚɞɚɎɚɕ ɛɚɗɚɝɞɔ, 

əɚɝɚ- ɔ ɜɚɞɚɏɗɚɞɖɑ, ɛɑɜɑɐəɑɕ ɣɌɝɞɔ ɤɑɔ ɔ Ɏɧ-

ɡɚɐɫɥɑɕ əɌɜɟɒɟ ɔɓ ɜɚɞɚɎɚɕ ɥɑɗɔ ɔ əɚɓɐɜɑɕ. 

ȰɑɕɝɞɎɔɞɑɗɨəɚ, ɛɜɔ Ɏəɑɤəɑɘ ɚɝɘɚɞɜɑ ɞɑɗɌ ɚɞ-

ɘɑɣɌɗɚɝɨ əɌɗɔɣɔɑ əɚɎɚɚɍɜɌɓɚɎɌəɔɫ, ɎɧɝɞɟɛɌɪ-

ɥɑɏɚ ɔɓ ɛɚɗɚɝɞɔ ɜɞɌ ɔ əɚɝɌ. Ȼɜɔ Ɍɟɞɚɛɝɔɕəɚɘ 

ɔɝɝɗɑɐɚɎɌəɔɔ ɚɍɗɌɝɞɔ ɏɚɗɚɎɧ ɔ ɤɑɔ ɐɌəəɚɑ ɚɍ-

ɜɌɓɚɎɌəɔɑ ɛɜɌɖɞɔɣɑɝɖɔ ɛɚɗəɚɝɞɨɪ ɓɌɛɚɗəɫɗɚ 

ɛɚɗɚɝɞɨ əɚɝɌ, ɜɞɌ, əɚɝɚɗɚɞɖɔ, ɜɚɞɚɏɗɚɞɖɔ, ɏɚɜ-

ɞɌəɔ ɔ, ɝɗɑɐɚɎɌɞɑɗɨəɚ, ɞɜɌɖɞɚɎɌɗɚɝɨ ɖɌɖ ɩɛɔɏ-

əɌɞɟɝ. 

ȺɐəɌɖɚ ɞɑɜɘɔə ɩɛɔɏəɌɞɟɝ, ɛɚ əɌɤɑɘɟ 

ɘəɑəɔɪ, əɑ ɚɞɜɌɒɌɑɞ ɔɝɞɔəəɟɪ ɛɜɔɜɚɐɟ əɚ-

ɎɚɚɍɜɌɓɚɎɌəɔɫ. ȰɑɕɝɞɎɔɞɑɗɨəɚ, ɝɌɘɚ ɝɗɚɎɚ ɩɛɔ-

ɏəɌɞɟɝ (epignathia) ɝɚɝɞɚɔɞ ɔɓ ɛɜɔɝɞɌɎɖɔ çɩɛɔè 

(ɏɜɑɣɑɝɖɚɑ epi-), ɚɓəɌɣɌɪɥɑɕ ɜɌɝɛɚɗɚɒɑəɔɑ əɌɐ 

ɣɑɘ-ɗɔɍɚ, ɛɚɎɑɜɡ ɣɑɏɚ-ɗɔɍɚ, Ɏɚɓɗɑ ɔ Ɏəɟɞɜɔ ɣɑ-

ɏɚ-ɗɔɍɚ, ɔ ɖɚɜəɫ çgnathosè (ɏɜɑɣɑɝɖɚɑ ɣɑɗɪɝɞɨ), 

ɞɚ ɑɝɞɨ ɚɍɜɌɓɚɎɌəɔɑ ɣɑɗɪɝɞɔ ɔɗɔ ɚɖɜɟɒɌɪɥɔɡ 

ɑɑ ɞɖɌəɑɕ. ȽɚɎɜɑɘɑəəɧɕ ɘɚɜɠɚɗɚɏɔɣɑɝɖɔɕ ɌəɌ-

ɗɔɓ ɚɛɟɡɚɗɔ ɛɚɐɜɌɓɟɘɑɎɌɑɞ ɣɑɞɖɚɑ ɚɛɜɑɐɑɗɑəɔɑ  
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ɑɑ ɏɔɝɞɚɏɑəɑɓɌ, ɝɞɑɛɑəɔ ɓɗɚɖɌɣɑɝɞɎɑəəɚɝɞɔ ɔ 

ɞɚɣəɚɕ ɗɚɖɌɗɔɓɌ-ɢɔɔ. Ȯ ɍɚɗɨɤɔəɝɞɎɑ ɝɗɟɣɌɑɎ 

ɩɞɚ ɛɜɑɜɚɏɌɞɔɎɌ ɘɚɜɠɚɗɚɏɔɣɑɝɖɚɏɚ ɔɝɝɗɑɐɚɎɌ-

əɔɫ. ȺɐəɌɖɚ Ɏ ɛɜɑɐɝɞɌɎɗɑəəɚɘ əɌɍɗɪɐɑəɔɔ Ɏɧ-

ɫɝəɑəɔɑ ɞɚɣəɚɕ ɗɚɖɌɗɔɓɌɢɔɔ əɚɎɚɚɍɜɌɓɚɎɌəɔɫ 

ɍɧɗɚ ɓɌ-ɞɜɟɐəɑəɚ əɑɎɚɓɘɚɒəɚɝɞɨɪ Ɏɝɖɜɧɞɔɫ ɔ 

ɝɚɚɞɎɑɞɝɞɎɑəəɚ ɞɥɌɞɑɗɨəɚɏɚ ɔɓɟɣɑəɔɫ ɝɞɜɟɖɞɟɜ 

ɛɚɗɚɝɞɔ əɚɝɌ, əɚɝɚɏɗɚɞɖɔ ɔ ɜɚɞɚɏɗɚɞɖɔ ɛɚ ɐɑɚə-

ɞɚɗɚɏɔɣɑɝɖɔɘ ɝɚɚɍɜɌɒɑəɔɫɘ.  

Ȯɘɑɝɞɑ ɝ ɞɑɘ, ɝɟɥɑɝɞɎɑəəɟɪ ɛɚɘɚɥɨ Ɏ 

ɛɜɚɎɑɐɑəɔɔ ɛɑɜɔəɌɞɌɗɨəɚɕ Ɍɟɞɚɛɝɔɔ ɘɚɒɑɞ 

ɚɖɌɓɌɞɨ Ɏɧɛɚɗəɑəɔɑ ɛɚɝɘɑɜɞəɚɏɚ ɗɟɣɑɎɚɏɚ ɔɝ-

ɝɗɑɐɚɎɌəɔɫ. ȽɚɏɗɌɝəɚ ɐɌəəɧɘ ɗɔɞɑɜɌɞɟɜɧ [13-

15], ɚɝəɚɎəɧɘ ɐɚɝɞɚɔəɝɞɎɚɘ ɛɚɝɘɑɜɞəɚɕ ȸȼȾ 

ɫɎɗɫɑɞɝɫ ɣɑɞɖɌɫ ɎɔɓɟɌɗɔɓɌɢɔɫ Ɏəɟɞ-ɜɑəəɔɡ ɚɜ-

ɏɌəɚɎ ɔ ɘɫɏɖɔɡ ɞɖɌəɑɕ ɝ Ɏɚɓɘɚɒəɚɝɞɨɪ ɚɢɑəɖɔ 

ɔɡ ɞɚɛɚɏɜɌɠɔɔ, ɜɌɓɘɑɜɚɎ ɔ Ɏɧ-ɫɎɗɑəɔɫ ɛɌɞɚɗɚ-

ɏɔɣɑɝɖɔɡ ɔɓɘɑəɑəɔɕ. ȹɌɔɍɚɗɑɑ ɎɌɒəɚ ɩɞɚ ɐɗɫ 

ɎɧɫɎɗɑəɔɫ ɛɜɔɓəɌɖɚɎ əɌɜɟ-ɤɑəɔɫ ɝɞɜɚɑəɔɫ əɔ 

ɛɚɎɜɑɒɐɑəɔɫ ɞɖɌəɔ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ [16]. Ȼɜɚ-

Ɏɑɐɑəɔɑ ɛɚɝɘɑɜɞəɚɕ ȶȾ ɞɑɗ ɛɚɏɔɍɤɔɡ ɛɗɚɐɚɎ ɔ 

əɚɎɚɜɚɒɐɑəəɧɡ, əɌ əɌɤ Ɏɓɏɗɫɐ, ɐɚɗɒəɚ ɫɎɗɫɞɨ-

ɝɫ əɑɚɍɡɚɐɔɘɧɘ ɩɞɌɛɚɘ ɛɌɞɚɗɚɏɚɌəɌɞɚɘɔɣɑɝɖɚ-

ɏɚ Ɏɝɖɜɧɞɔɫ ɐɗɫ ɎɧɫɎɗɑəɔɫ ɖɚɝɞəɚɕ ɛɌɞɚɗɚɏɔɔ 

[17 -19], Ɍ ɞɌɖɒɑ ɝɖɚɛɗɑəɔɕ ɎɚɓɐɟɡɌ ɔ ɏɌɓɚɎ [20, 

21]. ȶɜɚɘɑ ɞɚɏɚ, ȶȾ ɔ ȸȼȾ ɛɚɓɎɚɗɫɪɞ ɐɔɠɠɑ-

ɜɑəɢɔ-ɜɚɎɌɞɨ ɛɚɝɘɑɜɞəɧɑ ɔɓɘɑəɑəɔɫ ɞɖɌəɑɕ ɔ 

ɚɜɏɌəɚɎ ɚɞ ɛɜɔɒɔɓəɑəəɧɡ, ɣɞɚ ɝɟɥɑɝɞɎɑəəɧɘ 

ɚɍ-ɜɌɓɚɘ ɚɍɗɑɏɣɌɑɞ ɚɛɜɑɐɑɗɑəɔɑ ɓɎɑəɨɑɎ ɞɌəɌɞɚ-

ɏɑəɑɓɌ [22, 23]. 

ȰɑɕɝɞɎɔɞɑɗɨəɚ, ɛɜɚɎɑɐɑəɔɑ ɛɚɝɘɑɜɞəɧɡ 

ȶȾ ɔ ȸȼȾ ɔɝɝɗɑɐɚɎɌəɔɕ ɝ ɚɍɦɑɘəɚɕ ɜɑ-

ɖɚəɝɞɜɟɖɢɔɑɕ ɖɚɝɞəɚɕ ɞɖɌəɔ ɛɚɓɎɚɗɔɗɚ əɌɘ Ɏ 

ɛɜɑɐɝɞɌɎɗɑəəɚɘ əɌɍɗɪɐɑəɔɔ ɟɝɞɌəɚɎɔɞɨ əɑ 

ɞɚɗɨɖɚ ɞɚɣəɟɪ ɗɚɖɌɗɔɓɌɢɔɪ, Ɏəɟɞɜɑəəɔɑ ɔ 

əɌɜɟɒəɧɑ ɜɌɓɘɑɜɧ, ɝɞɜɚɑəɔɑ ɔ ɝɚɝɞɌɎɗɫɪɥɔɑ 

ɖɚɘɛɚəɑəɞɧ ɚɛɟɡɚɗɔ əɚɎɚɚɍɜɌɓɚɎɌəɔɫ, əɚ ɔ ɞɚ, 

ɣɞɚ ɚəɚ ɔɝɡɚɐɔɞ ɔɓ ɜɑɤɑɞɣɌɞɚɕ ɖɚɝɞɔ. 

Ȼɜɔ ɏɔɝɞɚɗɚɏɔɣɑɝɖɚɘ ɔɓɟɣɑəɔɔ ɛɜɑɛɌɜɌ-

ɞɚɎ Ɏ ɞɖɌəɔ ɚɛɟɡɚɗɔ ɚɞɘɑɣɌɗɔɝɨ ɓɜɑɗɧɑ ɩɗɑɘɑə-

ɞɧ ɞɖɌəɑɕ ɞɜɑɡ ɓɌɜɚɐɧɤɑɎɧɡ ɗɔɝɞɖɚɎ, ɣɞɚ ɝɎɔ-

ɐɑɞɑɗɨɝɞɎɟɑɞ ɚ ɓɜɑɗɚɕ ɞɑɜɌɞɚɘɑ. 

ȾɚɣəɌɫ ɛɜɔɣɔəɌ ɜɌɓɎɔɞɔɫ ɞɑɜɌɞɚɘ Ɏ ɚɍɗɌ-

ɝɞɔ əɚɝɚ- ɔ ɜɚɞɚɏɗɚɞɖɔ, ɖ ɝɚɒɌɗɑəɔɪ, ɐɚ əɌɝɞɚ-

ɫɥɑɏɚ Ɏɜɑɘɑəɔ ɞɌɖ ɔ əɑ ɟɝɞɌəɚɎɗɑəɌ. ȽɣɔɞɌɑɞ-

ɝɫ, ɣɞɚ ɑɑ ɜɌɓɎɔɞɔɑ ɝɎɫɓɌəɚ ɝ əɌɜɟɤɑəɔɫɘɔ ɘɔ-

ɏɜɌɢɔɔ ɛɜɔɘɚɜɐɔɌɗɨəɧɡ ɖɗɑɞɚɖ, ɚɝɑɐɌɪɥɔɡ Ɏ 

ɝɜɑɐɚɝɞɑəɔɔ ɔɗɔ Ɏ ɚɍɗɌɝɞɔ ɏɔɛɚ-ɞɌɗɌɘɟɝɌ [24]. 

ȽɟɥɑɝɞɎɟɪɞ ɞɌɖɒɑ ɞɑɚɜɔɔ, ɣɞɚ Ɏ ɚɝəɚɎɑ ɜɌɓɎɔ-

ɞɔɫ ɗɑɒɌɞ ɞɜɌɎɘɌɞɔɣɑɝɖɔɕ ɛɑɜɑəɚɝ ɔ ɞɜɌəɝ-

ɛɗɌəɞɌɢɔɫ ɠɜɌɏɘɑəɞɚɎ ɖɚɒɔ ɔ ɝɗɔɓɔɝɞɚɕ ɚɍɚ-

ɗɚɣɖɔ Ɏ ɏɗɟɍɒɑɗɑɒɌɥɔɑ ɝɗɚɔ, ɛɜɔɣɔəɚɕ ɜɌɓɎɔ-

ɞɔɫ ɝɗɟɒɔɞ ɚɞɝɟɞɝɞɎɔɑ ɝɗɔɫəɔɫ ɝɚɘɌɞɔɣɑɝɖɔɡ 

ɚɍɗɌɝɞɑɕ Ɏɚ Ɏɜɑɘɫ ɩɘɍɜɔɚɏɑəɑɓɌ, ɔɗɔ ɔɘɛɗɌə-

ɞɌɢɔɫ ɛɗɪɜɔɛɚɞɑəɞəɧɡ ɖɗɑɞɚɖ ɝ ɛɚɝɗɑɐɟɪɥɔɘ 

ɔɡ ɜɌɓɘəɚɒɑ-əɔɑɘ ɔ ɜɚɝɞɚɘ [25].  

ȶɜɚɘɑ ɞɚɏɚ, ɜɫɐ ɞɑɜɌɞɚɘ ɝɚɣɑɞɌɗɌɝɨ ɝ ɜɌɓ-

ɗɔɣəɧɘɔ ɡɜɚɘɚɝɚɘəɧɘɔ əɌɜɟɤɑəɔɫɘɔ, Ɏ ɣɌɝɞ-

əɚɝɞɔ, ɞɜɔɝɚɘɔɑɕ 13, ɛɑəɞɌɝɚɘɔɑɕ (49XXXXY), 

ɖɚɗɨɢɑɎɚɕ X ɡɜɚɘɚɝɚɘɚɕ, ɔɗɔ ɏɑəɑ-ɞɔɣɑɝɖɔɘɔ 

ɘɟɞɌɢɔɫɘɔ (Ɏ ɣɌɝɞəɚɝɞɔ, HLXB9) [26-29]. Ȯ ɗɔ-

ɞɑɜɌɞɟɜɑ ɞɌɖɒɑ ɔɘɑɪɞɝɫ ɚɛɔɝɌəɔɫ əɌɍɗɪɐɑəɔɕ 

ɝɚɣɑɞɌəɔɫ ɩɛɔɏəɌɞɟɝɌ ɝ ɏɑəɑɞɔɣɑɝɖɔɘɔ ɝɔəɐɜɚ-

ɘɌɘɔ: ɝɔəɐɜɚɘɚɘ ȬɕɖɌɜɐɔ (Aicardi) (Ɍɏɑəɑɓɔɫ 

ɘɚɓɚɗɔɝɞɚɏɚ ɞɑɗɌ, ɔəɠɌəɞɔɗɨəɧɕ ɝɛɌɓɘ ɔ Ɍəɚ-

ɘɌɗɔɔ ɏɗɌɓɌ) ɔ ɝɔəɐɜɚɘɚɘ ȻɨɑɜɌ ȼɚɍɑəɌ (Pierre-

Robin) (əɑɐɚɜɌɓɎɔɞɔɑ əɔɒəɑɕ ɣɑɗɪɝɞɔ (əɔɒəɫɫ 

ɘɔɖɜɚɏəɌ-ɞɔɫ), ɏɗɚɝɝɚɛɞɚɓ (əɑɐɚɜɌɓɎɔɞɔɑ ɔ ɓɌ-

ɛɌɐɌəɔɑ ɫɓɧɖɌ) ɔ əɌɗɔɣɔɑ ɜɌɝɥɑɗɔəɧ əɬɍɌ) [30-

31]. ȴɘɑɪɞɝɫ ɟɖɌɓɌəɔɫ ɚɍ ɌɝɝɚɢɔɌɢɔɔ ɝ Ɏɜɚɒ-

ɐɑəəɧɘ ɓɚɍɚɘ ɔ ɜɌɖɚɘ ɥɔɞɚɎɔɐəɚɕ ɒɑɗɑɓɧ, ɏɑ-

ɘɌəɏɔɚɘɚɕ ɔ ɗɔɘɠɌəɏɔɚɘɚɕ ɤɑɔ, əɑɕɜɚɍɗɌɝɞɚ-

ɘɚɕ, ɚɛɟɡɚɗɫɘɔ ɚɖɚɗɚɟɤəɚɕ ɝɗɪəəɚɕ ɒɑɗɑɓɧ, 

ɝɌɜɖɚɘɌɘɔ ɘɫɏɖɔɡ ɞɖɌəɑɕ, ɛɑɜɑɐəɔɘ ɩəɢɑɠɌ-

ɗɚɘɔɑɗɚɢɑɗɑ ɔ Ɏɜɚɒɐɑəəɧɘɔ ɛɚɜɚɖɌɘɔ ɝɑɜɐɢɌ 

[24]. Ȼɚɝɖɚɗɨɖɟ ɜɌɓɎɔɞɔɑ ɞɑɜɌɞɚɘɧ əɌɣɔəɌɑɞɝɫ 

əɌ ɜɌəəɔɡ ɝɞɌɐɔɫɡ ɩɘɍɜɔɚɏɑəɑɓɌ (ɘɑɒɐɟ 6 ɔ 12 

əɑɐɑɗɫɘɔ)  ɐɚ  ɝɚɑɐɔəɑəɔɫ əɑɍəɧɡ ɐɟɒɑɖ, ɞɚ ɐɚ- 

 

ȼɔɝ. 11 (Fig. 11) 

Fig. 11.   ȸȼ ɞɚɘɚɏɜɌɘɘɌ ɏɚɗɚɎɧ ɟɘɑɜɤɑɏɚ əɚ-

Ɏɚɜɚɒɐɑəəɚɏɚ ɜɑɍɑəɖɌ, Ⱦ2-ɎɓɎɑɤɑəəɚɑ ɔɓɚɍɜɌ-

ɒɑəɔɑ, ɝɌɏɔɞɞɌɗɨəɌɫ ɛɜɚɑɖɢɔɫ. 

ȺɜɏɌəɧ ɤɑɔ ɝɘɑɥɑəɧ ɚɍɦɑɘəɧɘ əɚɎɚɚɍɜɌɓɚɎɌəɔɑɘ. 

ȻɔɥɑɎɚɐ (ɝɞɜɑɗɖɌ) ɔ ɞɜɌɡɑɫ (ɛɟəɖɞɔɜəɌɫ ɝɞɜɑɗɖɌ) 

ɛɜɚɝɗɑɒɔɎɌɪɞɝɫ ɛɚ əɔɒəɑɘɟ ɖɚəɞɟɜɟ ɚɛɟɡɚɗɔ. 

Fig. 11.   Postmortem MR image of the head of ne w-

born, T2-WI, sagittal section.  

The organs of the neck are displaced by the tumor. The 

esophagus (arrow) and the trachea (dotted ar -row) are 

visible along the lower contour of the tumor.  
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ɝɞɌɞɚɣəɚ ɣɌɝɞɚ ɛɜɔ ɩɛɔɏəɌɞɟɝɑ ɎɝɞɜɑɣɌɑɞɝɫ 

çɎɚɗɣɨɫ ɛɌɝɞɨè ɔ ɜɌɝɥɑɗɔəɌ ɏɟɍɧ [32]. Ⱦɑɘ əɑ 

ɘɑəɑɑ, Ɏ ɍɚɗɨɤɔəɝɞɎɑ (ɛɚ-ɜɫɐɖɌ 90%) əɌɍɗɪɐɑ-

əɔɕ ɩɛɔɏəɌɞɟɝ ɫɎɗɫɑɞɝɫ ɑɐɔəɝɞɎɑəəɧɘ ɛɚɜɌɒɑ-

əɔɑɘ. 

ȮɌɒəɚ, ɣɞɚ əɌ ɝɑɏɚɐəɫɤəɔɕ ɐɑəɨ Ɏ ɗɔɞɑ-

ɜɌɞɟɜɑ ɚɞɝɟɞɝɞɎɟɪɞ ɐɌəəɧɑ ɚ Ɏɗɔɫəɔɔ ɠɌɖ-

ɞɚɜɚɎ ɚɖɜɟɒɌɪɥɑɕ ɝɜɑɐɧ əɌ ɜɌɓɎɔɞɔɑ ɩɛɔɏəɌ-

ɞɟɝɌ ɟ ɛɗɚɐɚɎ. ȾɌɖɒɑ əɑ ɎɧɫɎɗɑəɚ ɝɎɫɓɌəəɧɡ ɝ 

ɩɛɔɏəɌɞɟɝɚɘ ɌəɚɘɌɗɔɕ ɖɌɜɔɚɞɔɛɌ ɟ ɛɗɚɐɌ, ɣɞɚ 

ɛɚɓɎɚɗɫɑɞ ɟɞɎɑɜɒɐɌɞɨ ɚɍ ɚɞɝɟɞɝɞɎɔɔ əɌɝɗɑɐ-

ɝɞɎɑəəɚɕ ɛɑɜɑɐɌɣɔ ɓɌɍɚɗɑɎɌəɔɫ ɔ ɝɚɚɞɎɑɞ-

ɝɞɎɑəəɚ ɜɔɝɖɌ ɜɚɒɐɑəɔɫ ɝɗɑɐɟɪɥɑɏɚ ɜɑ-ɍɑəɖɌ ɝ 

ɌəɌɗɚɏɔɣəɚɕ ɛɌɞɚɗɚɏɔɑɕ [8]. 

ȶɌɖ ɘɧ ɟɒɑ ɟɖɌɓɧɎɌɗɔ, ɐɗɫ ɞɑɜɌɞɚɘ ɡɌ-

ɜɌɖɞɑɜəɚ əɌɗɔɣɔɑ ɜɌɓɗɔɣəɧɡ ɎɔɐɚɎ ɞɖɌəɑɕ ɍɑɓ 

ɛɜɔɓəɌɖɚɎ ɔɡ ɚɓɗɚɖɌɣɑɝɞɎɗɑəɔɫ. Ȯ ɍɚɗɨɤɔəɝɞɎɑ 

əɌɍɗɪɐɑəɔɕ ɞɑɜɌɞɚɘɧ ɛɜɑɐɝɞɌɎɗɑəɧ ɜɌɓɗɔɣ-

əɧɘɔ ɚɍɦɑɘɌɘɔ ɩɛɔɐɑɜɘɔɝɌ, ɛɜɔɐɌɞɖɚɎ ɖɚɒɔ, 

ɏɗɌɐɖɔɡ ɘɧɤɢ, Ɍ ɞɌɖɒɑ ɩɛɔɞɑɗɔɫ ɐɧɡɌɞɑɗɨəɧɡ 

ɛɟɞɑɕ ɔ ɒɑɗɟɐɚɣəɚ-ɖɔɤɑɣəɚɏɚ ɞɜɌɖɞɌ [33]. ȸɚ-

ɏɟɞ ɎɝɞɜɑɣɌɞɨɝɫ ɩɗɑɘɑəɞɧ ɡɜɫɥɑɕ, ɖɚɝɞɑɕ, ɗɔɘ-

ɠɚɔɐəɚɕ ɞɖɌəɔ, ɛɚɐɒɑɗɟɐɚɣəɚɕ ɒɑɗɑɓɧ, ɥɔɞɚ-

Ɏɔɐəɚɕ ɒɑɗɑɓɧ, ɛɑɣɑəɔ [34, 35]. Ȯ ɜɫɐɑ ɝɗɟɣɌɑɎ 

ɚɞɘɑɣɌɗɚɝɨ əɌɗɔɣɔɑ ɩɘɍɜɔɚəɌɗɨəɚɕ ɞɖɌəɔ, ɛɜɑ-

ɔɘɟɥɑɝɞɎɑəəɚ əɑɓɜɑɗɚɕ əɑɕɜɚɩɖɞɚɐɑɜɘɧ ɝ 

ɛɜɔɘɔɞɔɎəɧɘɔ ɘɑɐɟɗɗɚɍɗɌɝɞɚɛɚɐɚɍəɧɘɔ ɖɗɑɞ-

ɖɌɘɔ ɔ ɓɌɣɌɞɖɔ ɝɑɞɣɌɞɖɔ [36]. ȾɌɖɚɕ ɞɔɛ ɞɖɌəɔ 

ɣɌɥɑ ɎɝɞɜɑɣɌɗɝɫ Ɏ ɤɑɕəɧɡ ɞɑɜɌɞɚɘɌɡ ɛɚ ɝɜɌɎ-

əɑəɔɪ ɝ ɐɜɟɏɔɘɔ ɗɚɖɌɗɔɓɌɢɔɫɘɔ [33]. Ȼɜɔ ɩɞɚɘ 

ɝɗɑɐɟɑɞ ɟɣɔɞɧɎɌɞɨ, ɣɞɚ ɛɚɐɚɍəɧɑ ɔɓɘɑəɑəɔɫ 

ɝɎɔɐɑɞɑɗɨɝɞɎɟɪɞ ɚ əɌɗɔɣɔɔ əɑɓɜɑɗɚɕ ɞɑɜɌɞɚɘɧ.  

Ⱥɍɧɣəɚ ɞɑɜɌɞɚɘɧ ɛɚɜɌɒɌɪɞ Ɏɑɜɡəɑɣɑ-

ɗɪɝɞəɧɑ ɛɌɓɟɡɔ, ɛɚɗɚɝɞɨ əɚɝɌ ɔɗɔ əɚɝɚɏɗɚɞɖɔ, Ɏ 

ɜɑɐɖɔɡ ɝɗɟɣɌɫɡ ɚɞɘɑɣɌɑɞɝɫ ɛɚɜɌɒɑəɔɑ ɛɜɔɐɌ-

ɞɚɣəɧɡ ɛɌɓɟɡ əɚɝɌ. Ȼɜɔ ɩɞɚɘ ɘɚɏɟɞ əɌɍɗɪɐɌɞɨ-

ɝɫ ɐɑɠɚɜɘɌɢɔɔ ɗɔɢɌ, Ɍ ɞɌɖɒɑ ɚɍɝɞɜɟɖɢɔɫ əɚɝɚ-

Ɏɧɡ ɡɚɐɚɎ. ȹɑɍɚɗɨɤɚɑ ɖɚɗɔɣɑɝɞɎɚ ɚɛɟɡɚɗɑɕ ɛɚ-

ɜɌɒɌɑɞ ɥɔɞɚɎɔɐəɧɑ ɒɑɗɑɓɧ, Ɍ ɞɌɖɒɑ ɎɧɓɧɎɌɑɞ 

ɖɚɘɛɜɑɝɝɔɪ Ɏɑɜɡəɔɡ ɐɧɡɌɞɑɗɨəɧɡ ɛɟɞɑɕ [37]. 

ȹɑɚɍɡɚɐɔɘɚ ɐɚɍɌɎɔɞɨ, ɣɞɚ Ɏ ɗɔɞɑɜɌɞɟɜɑ 

ɔɘɑɪɞɝɫ ɚɛɔɝɌəɔɫ ɔ ɓɗɚɖɌɣɑɝɞɎɑəəɧɡ ɞɑɜɌɞɚɘ.  

 

ȼɔɝ. 12 Ɍ (Fig. 12 Ɍ) 

 

ȼɔɝ. 12 ɍ (Fig. 12 Ɏ) 

 

ȼɔɝ. 12 Ɏ (Fig. 12 ɝ) 

 

ȼɔɝ. 12 ɏ (Fig. 12 d) 

Fig. 12.   ȸɌɖɜɚɝɖɚɛɔɣɑɝɖɔɑ ɡɌɜɌɖɞɑɜɔɝɞɔɖɔ ɞɑɗɌ ɟɘɑɜɤɑɕ əɚɎɚɜɚɒɐɑəəɚɕ. 

Ɍ ð Ɏəɑɤəɔɕ Ɏɔɐ ɞɑɗɌ, Ɏɔɐ ɝɛɑɜɑɐɔ; ɍ ð Ɏəɑɤəɔɕ Ɏɔɐ ɞɑɗɌ, Ɏɔɐ ɝɍɚɖɟ; Ɏ ð Ɏəɑɤəɔɕ Ɏɔɐ ɚɍɗɌɝɞɔ ɏɚɗɚɎɧ ɔ ɤɑɔ 

ɛɜɔ Ɏɝɖɜɧɞɔɔ ɛɚɎɑɜɡəɚɝɞəɧɡ ɞɖɌəɑɕ ɤɑɔ; - ɏ ð ɚɛɟɡɚɗɨ, Ɏɔɐ əɌ ɜɌɓɜɑɓɑ.  

Fig. 12.   Macr oscopic characteristics of the body and tumor of the deceased newborn.  

a - appea rance of the body, front view; b  - appearance of the body, side view; c  - the appearance of the head and 

neck region when the surface t issues of the neck are opened; d  - tumor,  view of the incision.  
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ȼɔɝ. 13 Ɍ (Fig. 13 Ɍ) 

 

ȼɔɝ. 13 ɍ (Fig. 13 Ɏ) 

 

ȼɔɝ. 13 Ɏ (Fig. 13 ɝ) 

 

ȼɔɝ. 13 ɏ (Fig. 13 d) 

 

ȼɔɝ. 13 ɐ (Fig. 13 e) 

 

ȼɔɝ. 13 ɑ (Fig. 13 f) 

Fig. 13.    ȸɔɖɜɚɝɖɚɛɔɣɑɝɖɔɑ ɡɌɜɌɖɞɑɜɔɝɞɔɖɔ ɞɑɜɌɞɚɘɧ. 

Ɍ ð ɝɚɑɐɔəɔɞɑɗɨəɌɫ ɔ ɘɧɤɑɣəɌɫ ɞɖɌəɨ, ɍ ð ɝɗɪəəɌɫ ɒɑɗɑɓɌ, Ɏ ð ɡɜɫɥ, ɏ ð ɡɚɜɔɚɔɐəɚɑ ɝɛɗɑɞɑəɔɑ, ɐ ð ɩɛɔɐɑɜɘɔɝ 

ɝ ɛɚɐɗɑɒɌɥɔɘɔ Ɏɚɗɚɝɫəɧɘɔ ɠɚɗɗɔɖɟɗɌɘɔ ɔ ɝɌɗɨəɚɕ ɒɑɗɑɓɚɕ, ɑ ð ɩɛɔɞɑɗɔɕ ɖɔɤɑɣəɚɏɚ ɞɔɛɌ. ȺɖɜɌɝɖɌ ɏɑ-

ɘɌɞɚɖɝɔɗɔəɚɘ ɔ ɩɚɓɔəɚɘ, ɟɎ. 100.  

Fig. 13.    Microscopic characteri stics of teratoma.  

a - connective and muscular tissue, b - salivary gland, c  - cartilage, d - choroid plexus , e - epi-dermis with hair foll i-

cles and sebaceous gland, f  - epithelium of intestinal type. Staining with hematoxylin and eosin, Į100. 
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A.L. Thurkow ɔ ɝɚɌɎɞ. ɛɜɑɐɝɞɌɎɔɗɔ əɌɍɗɪɐɑəɔɑ 

əɑɓɜɑɗɚɏɚ ɛɗɚɐɌ ɝɚ ɓɗɚɖɌɣɑɝɞɎɑəəɚɕ ɞɑɜɌɞɚɘɚɕ 

ɤɑɔ ɔ ɘɑɞɌɝɞɌɓɌɘɔ Ɏ ɗɑɏɖɔɡ [38]. F.R. Bauman ɔ 

A.Nerlich ɚɛɔɝɌɗɔ ɘɑɞɌɝɞɌɓɔɜɟɪɥɟɪ ɞɑɜɌɞɚɘɟ 

ɤɑɔ ɟ ɛɗɚɐɌ [39]. ȹɌɔɍɚɗɑɑ ɜɌɝɛɜɚɝɞɜɌəɑəəɧɘ 

ɏɔɝɞɚɗɚɏɔɣɑɝɖɔɘ ɞɔɛɚɘ Ɏ ɞɌɖɔɡ ɞɑɜɌɞɚɘɌɡ ɫɎ-

ɗɫɗɝɫ ɖɜɟɛəɚɖɗɑɞɚɣəɧɕ ɜɌɖ [36]. ȶ ɚɣɑəɨ ɜɑɐ-

ɖɔɘ ɠɚɜɘɌɘ ɚɞəɚɝɔɞɝɫ ɔ ɞɑɜɌɞɚɖɌɜɢɔəɚɝɌɜɖɚ-

ɘɌ ɛɚɗɚɝɞɔ əɚɝɌ ɔ ɛɜɔɐɌɞɚɣəɧɡ ɛɌɓɟɡ [40, 41]. 

Ȼɚɣɞɔ Ɏɝɑ ɞɌɖɔɑ ɚɛɟɡɚɗɔ ɎɧɫɎɗɫɗɔɝɨ ɟ Ɏɓɜɚɝɗɧɡ 

ɘɟɒɣɔə ɔ ɔɝɡɚɐɔɗɔ ɔɓ ɜɑɤɑɞɣɌɞɚɕ ɛɌɓɟɡɔ ɔ 

Ɏɑɜɡəɑɣɑɗɪɝɞəɚɕ ɛɌɓɟɡɔ [42]. Ȯ ɖɌɣɑɝɞɎɑ ɔɝ-

ɞɚɣəɔɖɌ ɏɔɝɞɚɏɑəɑɓɌ ɛɜɑɐɛɚɗɌɏɌɪɞ ɛɑɜɎɔɣəɧɑ 

ɖɗɑɞɖɔ ɚɍɚəɫɞɑɗɨəɚɕ ɛɗɌɝɞɔəɖɔ, əɚ əɑ ɏɑɜɘɔəɚ-

ɏɑəəɧɑ ɖɗɑɞɖɔ [43].        

ɃɌɥɑ Ɏɝɑɏɚ ɞɑɜɌɞɚɘɧ Ɏ ɚɍɗɌɝɞɔ əɚɝɚɏɗɚɞ-

ɖɔ ɛɗɚɐɌ ɎɧɫɎɗɫɪɞɝɫ ɛɜɔ ȿȳȴ. ȴɘɑɪɞɝɫ ɐɌə-

əɧɑ ɚɍ ɟɝɛɑɤəɚɕ ɑɑ ɐɔɌɏəɚɝɞɔɖɑ əɌ ɝɜɚɖɑ 15-17 

əɑɐɑɗɨ ɏɑɝɞɌɢɔɔ [44, 45], ɚɐəɌɖɚ Ɏ ɍɚɗɨɤɔəɝɞɎɑ 

əɌɍɗɪɐɑəɔɕ ɚəɔ ɎɧɫɎɗɫɗɔɝɨ ɗɔɤɨ Ɏ ɖɚəɢɑ Ɏɞɚ-

ɜɚɏɚ ɔɗɔ ɐɌɒɑ Ɏ ɞɜɑɞɨɑɘ ɞɜɔɘɑɝɞɜɑ [46]. Ƚɗɑɐɟ-

ɑɞ ɚɞɘɑɞɔɞɨ, ɣɞɚ ɎɧɫɎɗɑəɔɑ ɚɛɟɡɚɗɑɕ Ɏ ɞɜɑɞɨɑɘ 

ɞɜɔɘɑɝɞɜɑ ɍɑɜɑɘɑəəɚɝɞɔ əɑɖɚɞɚɜɧɑ ɌɎɞɚɜɧ 

ɚɍɦɫɝəɫɪɞ ɍɚɗɑɑ ɛɚɓɐəɔɘ ɔɡ ɜɌɓɎɔɞɔɑɘ [47]. 

Ȼɜɔ ȿȳȴ ɞɑɜɌɞɚɘɧ ɡɌɜɌɖɞɑɜɔɓɟɪɞɝɫ ɝɘɑ-

ɤɌəəɧɘ ɝɞɜɚɑəɔɑɘ, ɎɖɗɪɣɌɪɥɔɘ ɖɌɖ ɝɚ-

ɗɔɐəɧɕ ɖɚɘɛɚəɑəɞ, ɞɌɖ ɔ ɖɔɝɞɚɓəɧɑ ɚɍɜɌɓɚɎɌ-

əɔɫ, ɍɑɓ ɛɜɔɓəɌɖɚɎ ɚɍɧɓɎɑɝɞɎɗɑəɔɑ. Ȼɚɐɚɍəɚɑ 

əɚɎɚɚɍɜɌɓɚɎɌəɔɑ, ɖɌɖ ɛɜɌɎɔɗɚ, ɎɧɝɞɟɛɌɑɞ ɔɓ 

ɛɚɗɚɝɞɔ ɜɞɌ, ɎɝɗɑɐɝɞɎɔɑ ɣɑɏɚ ɚɞɘɑɣɌɑɞɝɫ ɛɑɜɑ-

ɜɌɓɏɔɍɌəɔɑ ɏɚɗɚɎɧ. ȿȳȴ Ɏ 3D ɜɑɒɔɘɑ ɝɛɚɝɚɍ-

ɝɞɎɟɑɞ ɟɗɟɣɤɑəɔɪ ɛɜɑəɌɞɌɗɨəɚɕ ɐɔɌɏəɚɝɞɔɖɔ Ɏ 

ɚɞəɚɤɑəɔɔ ɍɚɗɑɑ ɞɚɣəɚɕ ɗɚɖɌɗɔɓɌɢɔɔ ɔ ɚɍɦɑɘɌ 

ɚɍɜɌɓɚɎɌəɔɫ, Ɍ ɞɌɖɒɑ ɚɢɑəɖɔ ɚɖɜɟɒɌɪɥɔɡ 

ɞɖɌəɑɕ ɔ ɛɗɌəɔɜɚɎɌəɔɫ Ɏɑɐɑəɔɫ ɜɚɐɚɎ [48]. Ȯɧ-

ɝɚɖɚɔəɠɚɜɘɌɞɔɎəɧɘ ɘɑɞɚɐɚɘ ɐɔɌɏəɚɝɞɔɖɔ 

ɩɛɔɏəɌɞɟɝɌ ɝɣɔɞɌɑɞɝɫ ɛɜɚɎɑɐɑəɔɑ ɛɜɑəɌɞɌɗɨəɚɕ 

ȸȼȾ ɖɌɖ ɐɗɫ ɚɢɑəɖɔ ɝɞɑɛɑəɔ ɚɍɞɟɜɌɢɔɔ Ɏɚɓɐɟ-

ɡɚəɚɝɞəɧɡ ɛɟɞɑɕ, ɞɌɖ ɔ ɎɧɫɎɗɑəɔɫ Ɏəɟɞɜɔɣɑ-

ɜɑɛəɚɏɚ ɜɌɝɛɜɚɝɞɜɌəɑəɔɫ ɚɛɟɡɚɗɔ [49]. ȿ əɚɎɚ-

ɜɚɒɐɑəəɧɡ ɝ ɢɑɗɨɪ ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɕ ɐɔɌ-

ɏəɚɝɞɔɖɔ əɚɎɚɚɍɜɌɓɚɎɌəɔɫ ɔ ɌəɌɗɔɓɌ ɖɚɝɞɑɕ 

ɣɑɜɑɛɌ ɢɑɗɑɝɚɚɍɜɌɓəɚ ɛɜɚɎɑɐɑəɔɑ ɔ ɖɚɘɛɨɪ-

ɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ [50].   

ȽɚɏɗɌɝəɚ ɐɌəəɧɘ ɗɔɞɑɜɌɞɟɜɧ, ɛɜɌɖɞɔɣɑ-

ɝɖɔ Ɏɝɑ ɞɑɜɌɞɚɘɧ, ɗɚɖɌɗɔɓɟɪɥɔɑɝɫ Ɏ ɚɍɗɌɝɞɔ 

ɤɑɔ, ɛɜɔɎɚɐɫɞ ɖ ɞɚɕ ɔɗɔ ɔəɚɕ ɝɞɑɛɑəɔ ɚɍ-

ɝɞɜɟɖɢɔɔ Ɏɑɜɡəɔɡ ɐɧɡɌɞɑɗɨəɧɡ ɛɟɞɑɕ ɔ ɏɗɚɞɖɔ, 

əɌɜɟɤɑəɔɫɘ ɏɗɚɞɌəɔɫ, ɔ ɛɚɩɞɚɘɟ ɜɌɝɢɑəɔɎɌɪɞ-

ɝɫ Ɏ ɖɌɣɑɝɞɎɑ ɚɛɟɡɚɗɑɕ ɝ ɛɗɚɡɔɘ ɛɜɚɏəɚɓɚɘ ɔ 

ɛɚɣɞɔ 100% ɗɑɞɌɗɨəɚɝɞɨɪ Ɏ ɝɗɟɣɌɑ ɚɞɝɟɞɝɞɎɔɫ 

ɔɡ ɜɑɓɑɖɢɔɔ [24]. ȾɑɜɌɞɚɘɧ, ɜɌɓɎɔɎɌɪɥɔɑɝɫ Ɏ 

ɚɍɗɌɝɞɔ əɚɝɚɎɧɡ ɡɚɐɚɎ, ɞɌɖɒɑ Ɏ ɍɚɗɨɤɔəɝɞɎɑ 

ɝɎɚɑɘ ɫɎɗɫɪɞɝɫ ɛɜɔɣɔəɚɕ ɛɑɜɔəɌɞɌɗɨəɚɕ ɔ 

əɑɚəɌɞɌɗɨəɚɕ ɝɘɑɜɞɔ ɔɓ-ɓɌ əɑɎɚɓɘɚɒəɚɝɞɔ ɛɜɚ-

Ɏɑɐɑəɔɫ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ [51].  

ȿɝɟɏɟɍɗɫɪɥɔɘ ɘɚɘɑəɞɚɘ ɫɎɗɫɑɞɝɫ ɔ ɞɚ, 

ɣɞɚ ɞɑɜɌɞɚɘɧ Ɏ ɚɍɗɌɝɞɔ ɤɑɔ əɑɜɑɐɖɚ ɝɚ-

ɣɑɞɌɪɞɝɫ ɝ ɘəɚɏɚɎɚɐɔɑɘ [52]. Ȯ ɔɝɝɗɑɐɚɎɌəɔɔ P. 

Laje ɝ ɝɚɌɎɞ. ɘəɚɏɚɎɚɐɔɑ ɎɝɞɜɑɣɌɗɚɝɨ Ɏ 82% 

əɌɍɗɪɐɑəɔɕ [53]. Ȼɚəɫɞəɚ, ɣɞɚ ɜɌɓɎɔɞɔɑ ɔ ɛɜɚ-

ɏɜɑɝɝɔɜɚɎɌəɔɑ ɩɛɔɏəɌɞɟɝɌ ɓɌɖɚəɚɘɑɜəɚ ɛɜɔɎɚ-

ɐɔɞ ɖ ɚɍɞɟɜɌɢɔɔ Ɏɚɓɐɟɡɚəɚɝəɧɡ ɛɟɞɑɕ ɔ ɜɚɞɚ-

ɏɗɚɞɖɔ, Ɍ ɞɌɖɒɑ ɖ ɛɜɚɏɜɑɝɝɔɜɟɪɥɔɘ ɜɑɝɛɔɜɌ-

ɞɚɜəɧɘ əɌɜɟɤɑəɔɫɘ ɔ ɓɌɝɞɚɕəɚɕ ɝɑɜɐɑɣəɚɕ 

əɑɐɚɝɞɌɞɚɣəɚɝɞɔ. ȶɚɘɛɗɑɖɝ ɜɌɓɎɔɎɌɪɥɔɡɝɫ 

əɌɜɟɤɑəɔɕ ɔ ɫɎɗɫɑɞɝɫ ɛɜɔɣɔəɚɕ ɜɌɓɎɔɞɔɫ ɘəɚ-

ɏɚɎɚɐɔɫ ɔ əɑɔɘɘɟəəɚɕ Ɏɚɐɫəɖɔ ɛɗɚɐɌ, Ɏ ɞɚɘ 

ɣɔɝɗɑ ɝ ɗɑɞɌɗɨəɧɘ ɔɝɡɚɐɚɘ.  

Ȯɝɑ Ɏɧɤɑɔɓɗɚɒɑəəɚɑ ɫɎɗɫɑɞɝɫ ɚɝəɚɎɌəɔ-

ɑɘ ɐɗɫ ɞɚɏɚ, ɣɞɚ Ɏ ɝɗɟɣɌɫɡ ɛɜɑəɌɞɌɗɨəɚɏɚ ɎɧɫɎ-

ɗɑəɔɫ ɩɛɔɏəɌɞɟɝɌ ɟ ɛɗɚɐɌ ɍɑɜɑɘɑəəɧɑ ɐɚɗɒəɧ 

əɌɛɜɌɎɗɫɞɨɝɫ Ɏ ɝɛɑɢɔɌɗɔɓɔɜɚɎɌəəɧɑ ɢɑəɞɜɧ, 

ɔɘɑɪɥɔɑ Ɏ ɝɎɚɑɘ ɝɚɝɞɌɎɑ ɚɞɐɑɗɑəɔɫ ɐɑɞɝɖɚɕ 

ɡɔɜɟɜɏɔɔ, Ɍəɑɝɞɑɓɔɚɗɚɏɔɔ ɔ ɜɑɌəɔɘɌɢɔɔ. Ȼɜɔ 

əɌɗɔɣɔɔ Ɏəɟɞɜɔɣɑɜɑɛəɚɏɚ ɜɌɝɛɜɚɝɞɜɌəɑəɔɫ 

ɚɛɟɡɚɗɔ ɜɑɖɚɘɑəɐɟɑɞɝɫ ɛɜɑɜɧɎɌəɔɑ ɍɑɜɑɘɑəəɚ-

ɝɞɔ [8]. Ȼɜɔ ɝɚɡɜɌəɑəɔɔ ɍɑɜɑɘɑəəɚɝɞɔ ɜɚɐɚɜɌɓ-

ɜɑɤɑəɔɑ ɛɜɚɎɚɐɫɞ ɛɟɞɑɘ ɖɑɝɌɜɑɎɌ ɝɑɣɑəɔɫ. 

ȾɌɖɞɔɖɌ Ɏɑɐɑəɔɫ əɚɎɚɜɚɒɐɑəəɚɏɚ ɓɌɎɔɝɔɞ ɚɞ 

ɗɚɖɌɗɔɓɌɢɔɔ ɔ ɜɌɓɘɑɜɚɎ əɚɎɚɚɍɜɌɓɚɎɌəɔɫ ɔ 

ɝɞɑɛɑəɔ əɌɜɟɤɑəɔɫ ɛɜɚɡɚɐɔɘɚɝɞɔ ɐɧɡɌɞɑɗɨəɧɡ 

ɛɟɞɑɕ. Ȼɜɔ ɍɚɗɨɤɔɡ ɜɌɓɘɑɜɌɡ ɩɛɔɏəɌɞɟɝɌ, ɝɚ-

ɛɜɚɎɚɒɐɌɪɥɔɡɝɫ ɎɧɜɌɒɑəəɚɕ ɚɍɝɞɜɟɖɢɔɑɕ 

ɐɧɡɌɞɑɗɨəɧɡ ɛɟɞɑɕ, əɌɔɍɚɗɑɑ ɩɠɠɑɖɞɔɎəɧɘ 

ɘɑɞɚɐɚɘ ɗɑɣɑəɔɫ ɫɎɗɫɑɞɝɫ ɞɌɖ əɌɓɧɎɌɑɘɚɑ Ɏəɑ-

ɘɌɞɚɣəɚɑ ɔəɞɜɌəɌɞɌɗɨəɚɑ ɗɑɣɑəɔɑ (exutero 

intrapartum treatment, EXIT). Ȯ ɛɜɚɞɔɎəɚɘ ɝɗɟ-

ɣɌɑ, ɟɒɑ Ɏ ɛɑɜɎɧɑ ɘɔəɟɞɧ ɛɚɝɗɑ ɜɚɒɐɑəɔɫ ɘɚ-

ɒɑɞ əɌɝɞɟɛɔɞɨ ɝɘɑɜɞɨ ɎɝɗɑɐɝɞɎɔɑ əɌɜɟɤɑəɔɫ 

ɐɧɡɌəɔɫ [54]. ȹɑɚɍɡɚɐɔɘɚ ɚɞɘɑɞɔɞɨ, ɣɞɚ ɞɜɑɡ-

ɘɑɜəɚɑ ȿȳȴ Ɏɘɑɝɞɑ ɝ ɐɚɜɚɐɚɎɧɘ ȸȼȾ ɘɚɒɑɞ 

ɔɘɑɞɨ ɜɑɤɌɪɥɑɑ ɓəɌɣɑəɔɑ ɐɗɫ ɎɧɫɎɗɑəɔɫ ɛɗɚ-

ɐɚɎ, ɖɚɞɚɜɧɘ Ɏɚɓɘɚɒəɚ ɛɜɚɎɑɐɑəɔɑ EXIT ɛɜɚ-

ɢɑɐɟɜɧ. 

ȻɑɜɎɚɑ ɚɛɔɝɌəɔɑ ɚɛɑɜɌɞɔɎəɚɏɚ ɗɑɣɑəɔɫ 

əɚɎɚɚɍɜɌɓɚɎɌəɔɫ ɤɑɔ ɟ ɛɗɚɐɌ ɝ ɝɚɡɜɌəəɧɘ ɘɌ-

ɞɚɣəɚ-ɛɗɌɢɑəɞɌɜəɧɘ ɖɜɚɎɚɞɚɖɚɘ ɛɜɔəɌɐɗɑɒɔɞ 

M.F. Kelly c ɝɚɌɎɞ. [55]. Ȯ ɐɌɗɨəɑɕɤɑɘ ɍɧɗɌ ɜɌɓ-

ɜɌɍɚɞɌəɌ ɔ ɟɞɚɣəɑəɌ ɘɑɞɚɐɔɖɌ ɛɜɚɎɑɐɑəɔɫ 

ɛɜɚɢɑɐɟɜɧ EXIT [56, 57]. Ⱥɍɧɣəɚ ɛɜɚɢɑɐɟɜɌ 

EXIT Ɏɧɛɚɗəɫɑɞɝɫ əɌ 35-36 əɑɐɑɗɑ ɍɑɜɑɘɑəəɚ-

ɝɞɔ Ɏɚ Ɏɜɑɘɫ ɖɑɝɌɜɑɎɌ ɝɑɣɑəɔɫ ɔ ɝɚɡɜɌəɑəɔɫ 

ɠɑɞɚɛɗɌɢɑəɞɌɜəɚɏɚ ɖɜɚɎɚɚɍɜɌɥɑəɔɫ. Ȯɧɛɚɗəɫ-

ɑɞɝɫ ɞɌɖ əɌɓɧɎɌɑɘɌɫ ɛɚɗɟɚɛɑɜɌɢɔɫ ɖɑɝɌɜɑɎɌ 

ɝɑɣɑəɔɫ, Ɏɚ Ɏɜɑɘɫ ɖɚɞɚɜɚɕ ɛɜɚɔɓɎɚɐɫɞ ɎɧɎɑɐɑ-

əɔɑ ɞɚɗɨɖɚ ɏɚɗɚɎɖɔ ɔ ɛɗɑɣɔɖɚɎ ɛɗɚɐɌ. ȭɗɌɏɚɐɌ-

ɜɫ ɛɜɚɐɚɗɒɌɪɥɑɘɟɝɫ ɘɌɞɚɣəɚ-ɛɗɌɢɑəɞɌɜəɚɘɟ 

ɔ ɛɟɛɚɎɔəəɚɘɟ ɖɜɚɎɚɞɚɖɟ, ɛɜɚɎɚɐɫɞ əɑɚɍɡɚɐɔ-

ɘɧɑ Ɍəɑɝɞɑɓɔɚɗɚɏɔɣɑɝɖɔɑ ɛɚɝɚɍɔɫ ɔ ɜɑɓɑɖɢɔɪ 

əɚɎɚɚɍɜɌɓɚɎɌəɔɫ, ɛɚɝɗɑ ɣɑɏɚ ɓɌɖɌəɣɔɎɌɪɞ ɚɛɑ-

ɜɌɢɔɪ ɖɑɝɌɜɑɎɌ ɝɑɣɑəɔɫ. ȶ ɝɚɒɌɗɑəɔɪ, ɛɜɚɎɑ-

ɐɑəɔɑ ɛɜɚɢɑɐɟɜɧ EXIT ɛɚɎɧɤɌɑɞ ɜɔɝɖ ɜɌɓɎɔ-

ɞɔɫ ɜɫɐɌ ɚɝɗɚɒəɑəɔɕ, Ɏ ɣɌɝɞəɚɝɞɔ, ɚɞɝɗɚɕɖɔ 

ɛɗɌɢɑəɞɧ, ɘɌ-ɞɚɣəɚɏɚ ɖɜɚɎɚɞɑɣɑəɔɫ, ɛɚɝɗɑɜɚ-

ɐɚɎɚɏɚ ɩəɐɚɘɑɞɜɔɞɌ. ȭɚɗɑɑ ɞɚɏɚ, ɐɌɒɑ ɟɝɛɑɤəɚɑ 

ɛɜɚɎɑɐɑəɔɑ EXIT ɛɜɚɢɑɐɟɜɧ ɔ ɜɌɐɔɖɌɗɨəɚɕ ɜɑ-

ɓɑɖɢɔɔ ɚɛɟɡɚɗɔ əɑ ɏɌɜɌəɞɔɜɟɑɞ ɍɗɌɏɚɛɜɔɫɞəɧɕ 

ɔɝ-ɡɚɐ. ȾɌɖ, K.W. Liecthy ɝ ɝɚɌɎɞ. ɝ 1996 ɏɚɐɌ ɛɚ 

2004 ɏɚɐ Ɏɧɛɚɗəɔɗɔ 23 EXIT ɛɜɚɢɑɐɟɜɧ ɛɚ ɛɚ-
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Ɏɚɐɟ ɚɍɤɔɜəɧɡ ɚɛɟɡɚɗɑɕ ɤɑɔ [58]. ȺɐəɌɖɚ ɞɜɔ 

əɚɎɚɜɚɒɐɑəəɧɡ ɛɚɏɔɍɗɔ ɚɞ ɞɫɒɑɗɚɕ ɗɑɏɚɣəɚɕ 

ɏɔɛɚɛɗɌɓɔɔ, ɣɞɚ ɟɖɌɓɧɎɌɑɞ əɌ əɑɚɍɡɚɐɔɘɚɝɞɨ 

ɛɜɑəɌɞɌɗɨəɚɕ ɐɔɌɏəɚɝɞɔɖɔ əɑ ɞɚɗɨɖɚ ɝɌɘɚɏɚ 

əɚɎɚɚɍɜɌɓɚɎɌəɔɫ, əɚ ɝɞɑɛɑəɔ ɜɌɓɎɔɞɔɫ ɏɔɛɚ-

ɛɗɌɓɔɔ ɗɑɏɖɔɡ. Ⱦɑɘ əɑ ɘɑəɑɑ, ɛɚ ɐɌəəɧɘ ɗɔɞɑ-

ɜɌɞɟɜɧ, ɔɘɑəəɚ ɞɌɖɌɫ ɛɜɚɢɑɐɟɜɌ ɝɣɔɞɌɑɞɝɫ 

əɌɔɍɚɗɑɑ ɩɠɠɑɖɞɔɎəɧɘ ɘɑɞɚɐɚɘ ɗɑɣɑəɔɫ ɛɗɚ-

ɐɚɎ ɝ ɞɑɜɌɞɚɘɌɘɔ Ɏ ɚɍɗɌɝɞɔ ɤɑɔ [53].  

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɝɗɑɐɟɑɞ ɖɚəɝɞɌɞɔɜɚɎɌɞɨ, 

ɣɞɚ ɩɛɔɏəɌɞɟɝ ɫɎɗɫɑɞɝɫ ɚɣɑəɨ ɜɑɐɖɔɘ, əɚ ɏɜɚɓ-

əɧɘ əɚɎɚɚɍɜɌɓɚɎɌəɔɑɘ ɟ ɛɗɚɐɌ, ɖɚɞɚɜɚɑ ɘɚɒɑɞ 

ɚɝɗɚɒəɔɞɨɝɫ ɜɌɓɎɔɞɔɑɘ ɘəɚɏɚɎɚɐɔɫ ɔ ɛɜɑɒɐɑ-

Ɏɜɑɘɑəəɧɡ ɜɚɐɚɎ, Ɍ ɞɌɖɒɑ ɫɎɔɞɨɝɫ ɛɜɔɣɔəɚɕ 

ɛɑɜɔəɌɞɌɗɨəɚɕ ɝɘɑɜɞɔ. ȱɐɔəɝɞɎɑəəɚ ɜɌɐɔɖɌɗɨ-

əɧɘ ɘɑɞɚɐɚɘ ɗɑɣɑəɔɫ ɫɎɗɫɑɞɝɫ ɜɑɓɑɖɢɔɫ ɚɛɟɡɚ-

ɗɔ, Ɏ ɞɚɘ ɣɔɝɗɑ Ɏ ɜɌɘɖɌɡ ɎəɑɘɌɞɚɣəɚɏɚ ɔəɞɜɌ-

əɌɞɌɗɨəɚɏɚ ɗɑɣɑəɔɫ (EXIT). Ȯ ɝɗɟɣɌɑ ɘɑɜɞɎɚ-

ɜɚɒɐɑəɔɫ ɔɗɔ ɝɘɑɜɞɔ əɚɎɚɜɚɒɐɑəəɚɏɚ Ɏɑɜɔɠɔ-

ɖɌɢɔɫ ɞɔɛɌ ɞɑɜɌɞɚɘɧ ɛɜɚɎɚɐɔɞɝɫ Ɏɚ Ɏɜɑɘɫ ɏɔ-

ɝɞɚɗɚɏɔɣɑɝɖɚɏɚ ɔɓɟɣɑəɔɫ ɛɜɑɛɌɜɌɞɚɎ. Ȯɧɛɚɗəɑ-

əɔɑ ɛɚɝɘɑɜɞəɧɡ ȶȾ ɔ ȸȼȾ ɔɝɝɗɑɐɚɎɌəɔɕ ɝɟɥɑ-

ɝɞɎɑəəɧɘ ɚɍɜɌɓɚɘ ɚɍɗɑɏɣɌɑɞ ɟɝɞɌəɚɎɗɑəɔɑ ɔɝ-

ɞɚɣəɔɖɌ ɜɚɝɞɌ ɔ ɚɝɚɍɑəəɚɝɞɑɕ ɝɞɜɚɑəɔɫ ɚɛɟɡɚ-

ɗɔ. 

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. Ȯ ɡɚɐɑ ɜɌɓɜɌɍɚɞɖɔ ɛɌɜɌɘɌɏəɔɞəɚɏɚ ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌ-

ɜɌɞɌ ɐɗɫ ɎɔɓɟɌɗɔɓɌɢɔɔ ɚɛɟɡɚɗɑɎɧɡ ɛɚɜɌɒɑəɔɕ, ɗɔɤɑəəɚɏɚ ɜɔɝɖɌ ɎɧɝɎɚɍɚɒ-

ɐɑəɔɫ ɏɌɐɚɗɔəɔɫ, ɔɓɟɣɔɗɔ əɌɖɚɛɗɑəɔɑ ɖɚɘɛɗɑɖɝɌ Mn-ȰȸȽȬ (ɐɔɘɑɜɖɌɛɞɚɝɟɖ-

ɢɔəɌɞɌ ɘɌɜɏɌəɢɌ) ɟ ɒɔɎɚɞəɧɡ ɝ ɠɔɍɜɚɓəɚ-ɩɛɔɞɑɗɔɌɗɨəɧɘɔ ɚɛɟɡɚɗɫɘɔ ɗɔɢɑ-

Ɏɚɕ ɚɍɗɌɝɞɔ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. ȶɚɘɛɗɑɖɝ Mn-ȰȸȽȬ ɍɧɗ ɛɚɗɟɣɑə ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ 

əɌəɚɛɚɜɚɤɖɚɎɚɕ ɞɑɡəɚɗɚɏɔɔ Ɏ ɚɐɔə ɩɞɌɛ ɔɓ ɚɖɝɔɐɌ ɔɗɔ ɖɌɜɍɚəɌɞɌ ɘɌɜɏɌəɢɌ(II) ɔ ɐɔ-

ɘɑɜɖɌɛɞɚɫəɞɌɜəɚɕ ɖɔɝɗɚɞɧ, ɛɟɞɑɘ ɔɡ ɝɘɑɤɑəɔɫ Ɏ ɩɖɎɔɘɚɗɫɗɨəɧɡ ɖɚɗɔɣɑɝɞɎɌɡ Ɏ Ɏɔɐɑ 

əɌəɚɛɚɜɚɤɖɚɎ ɝ ɣɌɝɞɔɢɌɘɔ 70-80 əɘ, ɝ ɐɚɍɌɎɗɑəɔɑɘ ɝɗɑɐɚɎɧɡ ɖɚɗɔɣɑɝɞɎ Ɏɚɐɧ ɔ ɩɖɝɛɚ-

ɓɔɢɔɑɕ Ɏ ɞɑɣɑəɔɑ 3 ɣɌɝɚɎ Ɏ ɞɌɖɚɕ ɝɘɑɝɔ, ɝ ɛɚɝɗɑɐɟɪɥɔɘ ɜɌɝɞɎɚɜɑəɔɑɘ Ɏ ɠɔɓɔɚɗɚɏɔɣɑ-

ɝɖɚɘ ɜɌɝɞɎɚɜɑ ɔ ɛɚɗɟɣɑəɔɑɘ Ɏ ɔɞɚɏɑ 0,5 ȸ ɜɌɝɞɎɚɜɌ Mn-ȰȸȽȬ ɛɜɔ pH= 6,5-7,2 (ɔɓɍɧɞɚɖ 

ȰȸȽȬ ɝɚɝɞɌɎɗɫɗ 0,5-0,9%). ȻɜɑɛɌɜɌɞ Mn-ȰȸȽȬ ɎɎɚɐɔɗɝɫ ɎəɟɞɜɔɎɑəəɚ ɘɑɐɗɑəəɚ ɝɛɫ-

ɥɔɘ ɛɚɐ ɘɑɐɔɖɌɘɑəɞɚɓəɚɕ Ɍəɑɝɞɑɓɔɑɕ ɒɔɎɚɞəɧɘ (7 ɖɚɤɑɖ ɔ 2 ɝɚɍɌɖɔ, Ɏɝɑ - ɎɑɞɑɜɔəɌɜ-

əɧɑ ɛɌɢɔɑəɞɧ ɝ ɛɜɑɐɎɌɜɔɞɑɗɨəɚ ɖɗɔəɔɣɑɝɖɔ ɎɧɫɎɗɑəəɧɘɔ ɚɛɟɡɚɗɫɘɔ əɚɝɚɏɗɚɞɖɔ), Ɏ 

ɖɚɗɔɣɑɝɞɎɑ 0,05 ɘɗ 0,5 ȸ ɜɌɝɞɎɚɜɌ əɌ ɖɏ ɘɌɝɝɧ ɞɑɗɌ. Ⱦ1-ɎɓɎɑɤɑəəɧɑ ɔɓɚɍɜɌɒɑəɔɫ ɛɚ-

ɗɟɣɌɗɔ ɛɜɔ TR=500 ɘɝ,  TE=15 ɘɝ Ɏ ɝɌɏɔɞɞɌɗɨəɧɡ, ɌɖɝɔɌɗɨəɧɡ ɔ ɠɜɚəɞɌɗɨəɧɡ ɛɗɚɝɖɚ-

ɝɞɫɡ (ɞɚɗɥɔəɌ ɝɜɑɓɌ 2-2,5 ɘɘ, Ɏ ɘɌɞɜɔɢɟ 256ɡ256ɡ, ɛɚɗɑ ɓɜɑəɔɫ  200ɡ200 ɘɘ).  

Ȼɚɏɗɚɥɑəɔɑ ɚɢɑəɔɎɌɗɚɝɨ ɎɔɓɟɌɗɨəɚ ɖɌɖ ɔɓɘɑəɑəɔɑ Ɏ ɔəɞɑəɝɔɎəɚɝɞɔ Ⱦ1-

ɎɓɎɑɤɑəəɚɏɚ ɝɔɏəɌɗɌ ȸȼȾ ɔ ɖɚɗɔɣɑɝɞɎɑəəɚ, ɝ ɜɌɝɣɑɞɚɘ ɔəɐɑɖɝɌ ɟɝɔɗɑəɔɫ (ȴȿ) Ⱦ1-Ȯȴ 

ȸȼȾ, ɖɌɖ ɚɞəɚɤɑəɔɑ ɔəɞɑəɝɔɎəɚɝɞɑɕ əɌ ɩɗɑɘɑəɞ ɔɓɚɍɜɌɒɑəɔɫ: ȴȿ=(Ƚɜɑɐəɫɫ ɔəɞɑəɝɔɎ-

əɚɝɞɨ T1-ɝɔɏəɌɗɌ) Mn-DMSA  / (Ƚɜɑɐəɫɫ ɔəɞɑəɝɔɎəɚɝɞɨ T1-ɝɔɏəɌɗɌ) ɔɝɡɚɐəɌɫ. ȿ ɞɜɑɡ 

ɒɔɎɚɞəɧɡ ɚɢɑəɔɎɌɗɌɝɨ ɖɔəɑɞɔɖɌ ɛɚɏɗɚɥɑəɔɫ ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ Ɏ ɚɛɟɡɚɗɔ Ɏ ɞɑ-

ɣɑəɔɑ 12-15 ɘɔəɟɞ ɝ ɓɌɛɔɝɨɪ Ⱦ1-ɝɔɏəɌɗɌ ȸȼȾ ɖɌɒɐɧɑ ɛɚɗɘɔəɟɞɧ ɔ Ɏɓɫɞɔɑɘ ɛɜɚɍ ɖɜɚ-

Ɏɔ, ɝ ɛɚɝɗɑɐɟɪɥɔɘ ɜɌɝɣɑɞɚɘ ɖɚəɝɞɌəɞ ɛɑɜɑəɚɝɌ ɔɓ ɖɜɚɎɔ Ɏ ɚɛɟɡɚɗɨ ɛɚ ȯɨɑɐɐɑ-ȼɟɞɗɌəɐɟ-

ȻɌɞɗɌɖɟ. 

ȼɑɓɟɗɨɞɌɞɧ. Ƚɛɔə-ɜɑɤɑɞɚɣəɌɫ ɜɑɗɌɖɝɔɎəɚɝɞɨ R1 ɐɗɫ ɖɚɘɛɗɑɖɝɌ Mn-ȰȸȽȬ ɝɚ-

ɝɞɌɎɔɗɌ 3,2 1/(ɝ*ɘȸ). ȮɔɓɟɌɗɨəɚ əɌ Ⱦ1-ɎɓɎɑɤɑəəɧɡ ɝɛɔə-ɩɡɚ ɔɓɚɍɜɌɒɑəɔɫɡ Ɏɚ Ɏɝɑɡ ɝɗɟ-

ɣɌɫɡ Mn-ȰȸȽȬ ɎɧɓɧɎɌɗ ɟɝɔɗɑəɔɑ ɔəɞɑəɝɔɎəɚɝɞɔ ɔɓɚɍɜɌɒɑəɔɫ ɚɛɟɡɚɗɔ Ɏ ɢɑɗɚɘ, əɌɔɍɚ-

ɗɑɑ ɔəɞɑəɝɔɎəɚ Ɏ ɛɑɜɔɠɑɜɔɣɑɝɖɔɡ ɚɞɐɑɗɌɡ ɔ Ɏ ɘɑəɨɤɑɕ ɝɞɑɛɑəɔ Ɏ ɢɑəɞɜɌɗɨəɧɡ.  Ȯɑɗɔ-

ɣɔəɧ ȴȿ>1,29 ɐɗɫ ɛɑɜɔɠɑɜɔɣɑɝɖɔɡ ɚɞɐɑɗɚɎ ɚɛɟɡɚɗɑɕ (Ɏ ɝɜɑɐəɑɘ ȴȿ=1,62Ñ0,12), Ɏ ɢɑə-

ɞɜɌɗɨəɧɡ ɟɣɌɝɞɖɌɡ ȴȿ = 1,23 Ñ 0,07. ȹɚɜɘɌɗɨəɧɑ ɘɧɤɑɣəɧɑ ɝɞɜɟɖɞɟɜɧ əɑ əɌɖɌɛɗɔɎɌɗɔ 

Mn -ȰȸȽȬ, ɛɜɔ ȴȿ = 1,07 Ñ 0,03.  ȶɚəɝɞɌəɞɌ ɝɖɚɜɚɝɞɔ ɛɑɜɑəɚɝɌ ɔɓ ɖɜɚɎɔ Ɏ ɞɖɌəɨ 

kɖɜɚɎɨ-ɞɖɌəɨ < 0,12 ɘɗ/ɘɔə/100 ɏ ɞɖɌəɔ ɐɗɫ Ɏɝɑɡ əɑɚɛɟɡɚɗɑɎɧɡ ɝɞɜɟɖɞɟɜ ɔ > 0,24 

ɘɗ/ɘɔə/100 ɏ ɞɖɌəɔ Ɏ ɎɌɝɖɟɗɫɜɔɓɔɜɚɎɌəəɧɡ ɚɞɐɑɗɌɡ ɚɛɟɡɚɗɔ; ɝ ɘɑɐɗɑəəɚɕ ɚɍɜɌɞəɚɕ 

ɐɔɠɠɟɓɔɑɕ ɔ  kɞɖɌəɨ - ɖɜɚɎɨ < 0,04 ɘɗ/ɘɔə/100 ɏ ɞɖɌəɔ. 

ȳɌɖɗɪɣɑəɔɑ. ȻɌɜɌɘɌɏəɔɞəɚɑ ɖɚɘɛɗɑɖɝəɚɑ ɝɚɑɐɔəɑəɔɑ Mn-ȰȸȽȬ ɚɍɑɝɛɑɣɔɎɌɑɞ 

ɐɚɝɞɚɎɑɜəɚɑ ɟɝɔɗɑəɔɑ ɝɔɏəɌɗɌ ɠɔɍɜɚɓəɚ-ɩɛɔɞɑɗɔɌɗɨəɧɡ ɚɛɟɡɚɗɑɕ Ɏ Ⱦ1-ɎɓɎɑɤɑəəɧɡ 

ɔɓɚɍɜɌɒɑəɔɫɡ.  ȶɚɘɛɗɑɖɝ Mn-ȰȸȽȬ ɘɚɒɑɞ ɝɗɟɒɔɞɨ Ɏ ɖɌɣɑɝɞɎɑ ɝɟɍɝɞɌəɢɔɔ ɐɗɫ ɐɌɗɨ-

əɑɕɤɑɕ ɜɌɓɜɌɍɚɞɖɔ ɛɌɜɌɘɌɏəɔɞəɚɏɚ ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ ɐɗɫ ɎɔɓɟɌɗɔɓɌɢɔɔ ɓɗɚɖɌ-

ɣɑɝɞɎɑəəɧɡ əɚɎɚɚɍɜɌɓɚɎɌəɔɕ. 
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EVALUATION OF MANGANESE DIMERCAPTOSUCCINATE (MN-DMSA) COMPLEX 

AS CONTRAST AGENT FOR PARAMAGNETIC ENHANCEMENT IN MRI STUDIES OF 

MALIGNANT FIBROEPITHELIAL TUMORS IN ANIMALS 

 

Ussov W. Yu. 1,2, Belyanin M. L. 2, Kovalenko A. Yu. 3, Bezlepkin A. I. 1, Filimonov V. D.  2, 

Shimanovsky N.L.  4  
 

urpose.  To develop a Mn -based paramagnetic contrast agent for imaging of tumor 

processes, employing avidity of dimercaptosuccinic acid (DMSA) to various neopr o-

liferative structures, and for this aim we tested the paramagnetic co mplex Mn -

DMSA in animals with fibrooseous nasal tumors.  

Materials and Methods.  Complex Mn -DMSA was obtained using nanopowder tec h-

nology from manganese (II) carbonate and dimercaptosuccinic acid mixed together with a d-

dition of trace amounts of water, and t hen dissolved in bu ffered saline, delivering finally the 

0,5ȸ solution of Mn-DMSA at pH=6,5. The Mn -DMSA was injected intravenously slowly to 

sleeping animals (7 cats and 2 dogs, all veterinary patients, with fibroepithelial nasophari n-

geal tumors), as much as 0,05 ml of 0,5ȸ solution per Kg of BW. MRI scanning in T1 -

weighted spin -echo mode has been carried out with TR = 500 ms and TE = 15 ms, in sagi t-

tal, axial and frontal slices as thin as 2 -2,5 mm, to the matrix 256ɡ256, with the field of 

view not larger than 200 ɡ 200 mm. The uptake was reported visually as change in intensity 

of Ⱦ1-w MRI scans and quantitatively, with calculating for the Ⱦ1-w MRI images the index of 

enhancement (IE) of intensity per voxel, as : IE=(MeanInt of T1 -w.MRI)Mn -DMSA / (MeanInt 

of T1 -w.MRI)pre -con trast.  

Results.  The R1 relaxivity of Mn -DMSA was obtained as 3,2 1/(s*mM). Visually on 

whole -body T1 -w. SE scans the Mn -DMSA  induced increase of intensity of the tumor, most 

prominent in the peripheral areas of tumor and less intense over the central non -perfused 

areas. The values of the IE were over 1,29  (IE=1,62 Ñ 0,12) for all peripheral parts of tumors 

, whereas only 1,23 Ñ 0,08 in central regiones. The normal musculoskeletal tissues did not 

enhance after Mn -DMSA injection, with IE = 1,07 Ñ  0,03. The uptake kblood -tissue co n-

stants were as little as < 0,12 ml/min/100 g for non -tumor tissues and over 0,24 

ml/min/100 g in vascularised regions of tumors, with slow back diffusion and ktissue -blood 

< 0,04  ml/min/100 g.  

Conclusion.  Paramagnetic complex Mn -DMSA provides obvious intense enhanc e-

ment of musculoskeletal tumors in T1 -SE MRI, demonstrates intermediate relaxivity R1, it is 

non -toxic and makes possible to image tumor processes in animals. The Mn -DMSA complex 

can be suggested as basic molecule for des ign of Mn paramagnetic agent for tumor imaging.  

 

Keywords: MRI, paramagnetic contrast enhancement, nasopharyngeal tumors, Mn -

dimercaptosuccinate, Mn -DMSA.  
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ɌɜɌɘɌɏəɔɞəɚɑ ɖɚəɞɜɌɝɞəɚɑ ɟɝɔɗɑəɔɑ 

ɍɧɗɚ ɛɜɑɐɗɚɒɑəɚ ɎɛɑɜɎɧɑ ɉ.ȷ. Ȭəɐ-

ɜɚəɔɖɌɤɎɔɗɔ ɔ ɝɚɌɎɞ. ɑɥɑ Ɏ ɝɑɜɑɐɔəɑ 

196 0-ɡ ɏɚɐɚɎ Ɏ ɡɚɐɑ ɔɝɝɗɑɐɚɎɌəɔɕ 

Ɏɜɑɘɑə ɜɑɗɌɖɝɌɢɔɔ Ⱦ1 ɔ Ⱦ2 ɚɛɟɡɚɗɑɎɧɡ ɞɖɌəɑɕ, 

Ɍ ɓɌɞɑɘ ɍɧɗɔ ɔɓɟɣɑəɧ  Ɏ ɡɚɐɑ ɩɖɝɛɑɜɔɘɑəɞɌɗɨ-

əɧɡ ɔɝɝɗɑɐɚɎɌəɔɕ  ɝɚɑɐɔəɑəɔɕ Mn, Co ɔ Zn, 

ɖɚɞɚɜɧɑ ɚɐəɚɎɜɑɘɑəəɚ ɫɎɗɫɪɞɝɫ ɘɑɞɌɗɗɌɘɔ-

ɛɌɜɌɘɌɏəɑɞɔɖɌɘɔ ɔ ɛɜɔ ɩɞɚɘ ɞɌɖɒɑ ɎɌɒəɧɘɔ 

ɘɔɖɜɚɩɗɑɘɑəɞɌɘɔ ɚɜɏɌəɔɓɘɌ [1 - 3]. ȰɌɗɨəɑɕ-

ɤɔɑ ɔɝɝɗɑɐɚɎɌəɔɫ Ɏ ɩɖɝɛɑɜɔɘɑəɞɑ ɔ ɖɗɔəɔɖɑ 

ɛɚɖɌɓɌɗɔ, ɣɞɚ ɛɚɗɔɌɢɑɞɌɞəɧɑ ɖɚɘɛɗɑɖɝɧ Gd - 

ȸɌɏəɑɎɔɝɞ, ȺɘəɔɝɖɌə, ȯɌɐɚɎɔɝɞ, ȺɛɞɔɘɌɜɖ, 

ȮɨɪɏɌɘ ɔ ɐɜ. - ɝɟɥɑɝɞɎɑəəɚ ɛɜɑɎɚɝɡɚɐɫɞ ɐɜɟɏɔɑ 

ɎɑɥɑɝɞɎɌ ɔ ɝɚɑɐɔəɑəɔɫ ɛɚ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɘ 

Ɏɚɓɘɚɒəɚɝɞɫɘ ɛɜɔ ɤɔɜɚɣɌɕɤɑɘ ɖɜɟɏɑ ɓɌɍɚɗɑ-

ɎɌəɔɕ, əɑɝɘɚɞɜɫ əɌ ɝɎɚɕ əɑɝɛɑɢɔɠɔɣɑɝɖɔɕ ɡɌ-

ɜɌɖɞɑɜ ɛɚɏɗɚɥɑəɔɫ Ɏ ɞɖɌəɫɡ [4]. 

Ȯ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ ɐɗɫ ɝɟɥɑɝɞɎɟɪɥɔɡ əɑ-

ɝɛɑɢɔɠɔɣɑɝɖɔɡ ɖɚəɞɜɌɝɞəɧɡ ɛɜɑɛɌɜɌɞɚɎ -  

ɖɚɘɛɗɑɖɝɚɎ Gd ɐɔɌɏəɚɝɞɔɣɑɝɖɔɑ ɛɚɖɌɓɌəɔɫ ɛɜɔ 

əɌɔɍɚɗɑɑ ɜɌɝɛɜɚɝɞɜɌəɑəəɧɡ ɔ ɝɚɢɔɌɗɨəɚ ɓəɌ-

ɣɔɘɧɡ ɓɌɍɚɗɑɎɌəɔɫɡ ɔ Ɏɚɛɜɚɝɧ ɘɑɞɚɐɔɖɔ ɔɡ 

ɛɜɔɘɑəɑəɔɫ Ɏ ȸȼȾ ɐɚɝɞɌɞɚɣəɚ ɡɚɜɚɤɚ ɔɓɟɣɑəɧ. 

Ȼɚɩɞɚɘɟ ɐɌɗɨəɑɕɤɔɕ ɛɜɚɏɜɑɝɝ Ɏ ɛɌɜɌɘɌɏəɔɞ-

əɚɘ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɔ ɐɗɫ ɍɚɗɑɑ ɜɌəəɑɕ ɔ ɛɌ-

ɞɚɠɔɓɔɚɗɚɏɔɣɑɝɖɔ ɚɍɚɝəɚɎɌəəɚɕ ȸȼȾ-

ɐɔɌɏəɚɝɞɔɖɔ Ɏɚ Ɏɝɑ ɍɚɗɨɤɑɕ ɝɞɑɛɑəɔ ɚɖɌɓɧɎɌ-

ɑɞɝɫ ɝɎɫɓɌə ɝ ɝɚɓɐɌəɔɑɘ ɛɌɜɌɘɌɏəɑɞɔɖɚɎ, ɝɛɑ-

ɢɔɠɔɣɑɝɖɔ ɎɔɓɟɌɗɔɓɔɜɟɪɥɔɡ Ɍɞɑɜɚɝɖɗɑɜɚɓ, 

ɚɛɟɡɚɗɑɎɧɑ ɛɚɜɌɒɑəɔɫ, ɎɚɝɛɌɗɔɞɑɗɨəɧɑ ɛɜɚ-

ɢɑɝɝɧ, ɜɑɢɑɛɞɚɜəɧɑ ɘɑɡɌəɔɓɘɧ [5]. ȭɑɓɟɝɗɚɎ-

əɚɕ ɚɜɏɌəɚɝɛɑɢɔɠɔɣəɚɝɞɨɪ Ɏ ɚɞəɚɤɑəɔɔ ɛɌɞɚ-

ɗɚɏɔɔ ɛɌɜɑəɡɔɘɧ ɛɑɣɑəɔ ɚɍɗɌɐɌɑɞ ɏɌɐɚɗɔəɔɕ-

ɝɚɐɑɜɒɌɥɔɕ ɖɚɘɛɗɑɖɝ ð ȻɜɔɘɚɎɔɝɞ [6]. Ȱɜɟɏɔɡ 

ɏɌɐɚɗɔəɔɕ-ɝɚɐɑɜɒɌɥɔɡ ɝɛɑɢɔɠɔɣɑɝɖɔɡ ɖɚə-

ɞɜɌɝɞəɧɡ ɛɜɑɛɌɜɌɞɚɎ ɝ ɞɌɖɚɕ ɎɧɜɌɒɑəəɚɕ ɏɑ-

ɛɌɞɚɝɛɑɢɔɠɔɣəɚɝɞɨɪ ɛɚɖɌ əɑɞ, ɣɞɚ, Ɏɚɓɘɚɒəɚ, 

ɚɍɟɝɗɚɎɗɑəɚ ɖɌɞɑɏɚɜɔɣɑɝɖɔɘ Ɍɍɝɚɗɪɞəɧɘ ɓɌ-

ɛɜɑɞɚɘ əɌ ɎɧɝɎɚɍɚɒɐɑəɔɑ ɏɌɐɚɗɔəɔɫ ɔɓ ɘɚɗɑ-

ɖɟɗ ɖɚəɞɜɌɝɞɌ Ɏ ɛɗɌɓɘɟ, ɖɚɞɚɜɚɑ Ɏɗɑɣɑɞ ɞɫɒɑ-

ɗɧɑ ɞɚɖɝɔɣɑɝɖɔɑ ɚɝɗɚɒəɑəɔɫ [7, 8]. 

Ȯ ɞɚ ɒɑ Ɏɜɑɘɫ ɜɌɐɔɚəɟɖɗɔɐəɌɫ ɐɔɌɏəɚ-

ɝɞɔɖɌ ɔ, Ɏ ɣɌɝɞəɚɝɞɔ, ɚɐəɚɠɚɞɚəəɌɫ ɩɘɔɝɝɔɚə-

əɌɫ ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ (ȺɀɉȶȾ) ɜɌɝɛɚ-

ɗɌɏɌɑɞ ɤɔɜɚɖɔɘ ɝɛɑɖɞɜɚɘ ɜɌɐɔɚɠɌɜɘɛɜɑɛɌɜɌ-

ɞɚɎ ð ɖɚɘɛɗɑɖɝɚɚɍɜɌɓɚɎɌɞɑɗɑɕ ɜɌɐɔɚəɟɖɗɔɐɌ 

99mTc, ɖɚɞɚɜɧɑ ɚɍɗɌɐɌɪɞ əɑɝɚɘəɑəəɚɕ ɚɜɏɌəɚ-

ɞɜɚɛəɚɝɞɨɪ ɔ ɝɛɑɢɔɠɔɣəɚɝɞɨɪ ɔ ɍɗɌɏɚɐɌɜɫ 

ɩɞɚɘɟ ɤɔɜɚɖɚ ɔ ɟɝɛɑɤəɚ ɔɝɛɚɗɨɓɟɪɞɝɫ Ɏ ɐɔɌ-

ɏəɚɝɞɔɣɑɝɖɚɕ ɛɜɌɖɞɔɖɑ ɤɔɜɚɣɌɕɤɑɏɚ ɖɜɟɏɌ ɛɌ-

ɞɚɗɚɏɔɕ [9]. 

ȭɗɔɒɌɕɤɔɘɔ ɝɚɝɑɐɫɘɔ ɛɚ ɏɜɟɛɛɑ VII Ɏ 

ȸɑəɐɑɗɑɑɎɝɖɚɕ ɞɌɍɗɔɢɑ ɐɗɫ 99mTc ɫɎɗɫɪɞɝɫ 

ɜɑəɔɕ (Re) ɔ ɘɌɜɏɌəɑɢ (Mn), ɡɑɗɌɞɔɜɚɎɌəɔɑ ɖɚ-

ɞɚɜɧɡ ɞɌɖɔɘɔ ɖɚɘɛɗɑɖɝɚɚɍɜɌɓɚɎɌɞɑɗɫɘɔ, ɖɌɖ 

ɐɔɛɔɜɔɐɚɖɝɌɗɨɐɔɠɚɝɠɌɞ, ɏɑɖɝɌɘɑɞɔɗ-

ɛɜɚɛɔɗɑəɌɘɔəɚɖɝɔɘ, ɘɑɞɚɖɝɔɔɓɚɍɟɞɔɗ-

ɔɓɚəɔɞɜɔɗ ɎɑɝɨɘɌ ɝɡɚɐəɚ [10]. Ȯ ɞɚ ɒɑ Ɏɜɑɘɫ 

Mn(II) ɛɜɑɐɝɞɌɎɗɫɑɞ ɝɚɍɚɕ ɚɐɔə ɔɓ əɌɔɍɚɗɑɑ 

ɝɔɗɨəɧɡ ɛɌɜɌɘɌɏəɑɞɔɖɚɎ, ɗɔɤɨ əɑɓəɌɣɔɞɑɗɨəɚ 

ɟɝɞɟɛɌɪɥɔɕ ɛɚ ɛɚɖɌɓɌɞɑɗɪ ɝɛɔə-ɜɑɤɑɞɚɣəɚɕ 

ɜɑɗɌɖɝɔɎəɚɝɞɔ R1 ɛɜɔɓəɌəəɚɘɟ ɗɔɐɑɜɟ ð Gd(III). 

Ȼɚɩɞɚɘɟ ɛɜɑɐɝɞɌɎɗɫɑɞɝɫ Ɏɛɚɗəɑ ɚɍɚɝəɚɎɌəəɧɘ, 

ɛɚɛɧɞɌɞɨɝɫ ɔɝɛɚɗɨɓɚɎɌɞɨ ɖɚɘɛɗɑɖɝɚɚɍɜɌɓɚɎɌɞɑ-

ɗɔ, ɛɑɜɎɚəɌɣɌɗɨəɚ ɛɜɑɐɗɚɒɑəəɧɑ ɐɗɫ ɜɌɐɔɚ-

əɟɖɗɔɐəɧɡ ɔɝɝɗɑɐɚɎɌəɔɕ ɝ 99mTc,  ɐɗɫ ɛɚɗɟɣɑ-

əɔɫ ɖɚəɞɜɌɝɞəɧɡ ɛɌɜɌɘɌɏəɔɞəɧɡ ɎɑɥɑɝɞɎ əɌ 

ɚɝəɚɎɑ Mn ɐɗɫ ȸȼ-ɞɚɘɚɏɜɌɠɔɔ. ȼɌəɑɑ ɍɧɗɌ ɛɚ-

ɖɌɓɌəɌ Ɏɚɓɘɚɒəɚɝɞɨ ɔɝɛɚɗɨɓɚɎɌəɔɫ ɐɗɫ ɎɔɓɟɌ-

ɗɔɓɌɢɔɔ ɛɑɜɠɟɓɔɔ ɘɔɚɖɌɜɐɌ Ɏ ɩɖɝɛɑɜɔɘɑəɞɑ 

ɝɚɑɐɔəɑəɔɫ Mn-ɘɑɞɚɖɝɔɔɓɚɍɟɞɔɗɔɓɚəɔɞɜɔɗɌ 

(Mn -ȸȴȭȴ, ɛɑɜɠɚɘɌəɏ) ɔ ɖɚɘɛɗɑɖɝɌ Mn ɝ ɘɚ-

ɐɔɠɔɢɔɜɚɎɌəəɚɕ ɒɔɜəɚɕ ɖɔɝɗɚɞɚɕ [11, 12]. 

Ȯ ɛɚɛɧɞɖɑ ɜɌɓɜɌɍɚɞɌɞɨ ɛɌɜɌɘɌɏəɔɞəɧɕ 

ɖɚəɞɜɌɝɞəɧɕ ɛɜɑɛɌɜɌɞ ɐɗɫ ɎɔɓɟɌɗɔɓɌɢɔɔ ɚɛɟ-

ɡɚɗɑɎɧɡ ɛɚɜɌɒɑəɔɕ, ɗɔɤɑəəɧɕ ɜɔɝɖɌ ɎɧɝɎɚ-

ɍɚɒɐɑəɔɫ ɏɌɐɚɗɔəɔɫ, ɘɧ, ɔɝɛɚɗɨɓɟɫ ɝɜɚɐɝɞɎɚ 

ɐɔɘɑɜɖɌɛɞɚɝɟɖɢɔəɌɞɌ  (ȰȸȽȬ) ɖ ɜɌɓɗɔɣəɧɘ 

əɑɚɛɜɚɗɔɠɑɜɌɞɔɎəɧɘ ɛɜɚɢɑɝɝɌɘ, ɔɓɟɣɔɗɔ 

əɌɖɚɛɗɑəɔɑ ɖɚɘɛɗɑɖɝɌ Mn-ȰȸȽȬ ɟ ɒɔɎɚɞəɧɡ ɝ 

ɠɔɍɜɚɓəɚ-ɩɛɔɞɑɗɔɌɗɨəɧɘɔ ɚɛɟɡɚɗɫɘɔ, ɖɚɞɚɜɧɑ 

ɫɎɗɫɪɞɝɫ ɚɐəɔɘɔ ɔɓ ɞɜɟɐəɚ ɖɚəɞɜɌɝɞɔɜɟɑɘɧɡ 

ɛɜɔ ɗɟɣɑɎɧɡ ɔɝɝɗɑɐɚɎɌəɔɫɡ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ.  

ȶɚɘɛɗɑɖɝ Mn-ȰȸȽȬ ɍɧɗ ɛɚɗɟɣɑə ɝ ɔɝɛɚɗɨ-

ɓɚɎɌəɔɑɘ əɌəɚɛɚɜɚɤɖɚɎɚɕ ɞɑɡəɚɗɚɏɔɔ Ɏ ɚɐɔə 

ɩɞɌɛ ɔɓ ɚɖɝɔɐɌ ɔɗɔ ɖɌɜɍɚəɌɞɌ ɘɌɜɏɌəɢɌ (II) ɔ 

ɐɔɘɑɜɖɌɞɚɫəɞɌɜəɚɕ ɖɔɝɗɚɞɧ (ɛɜɚɔɓɎɚɐɝɞɎɌ 

Sigma Aldrich), ɛɟɞɑɘ ɔɡ ɝɘɑɤɔɎɌəɔɫ Ɏ ɩɖɎɔɘɚ-

ɗɫɗɨəɧɡ ɖɚɗɔɣɑɝɞɎɌɡ Ɏ Ɏɔɐɑ əɌəɚɛɚɜɚɤɖɚɎ ɝ 

ɣɌɝɞɔɢɌɘɔ 70-80 əɘ, ɝ ɐɚɍɌɎɗɑəɔɑɘ ɝɗɑɐɚɎɧɡ 

ɖɚɗɔɣɑɝɞɎ Ɏɚɐɧ, ɝ ɛɚɝɗɑɐɟɪɥɔɘ ɜɌɝɞɎɚɜɑəɔɑɘ 

Ɏ ɠɔɓɔɚɗɚɏɔɣɑɝɖɚɘ ɜɌɝɞɎɚɜɑ ɔ ɛɚɗɟɣɑəɔɑɘ Ɏ 

ɔɞɚɏɑ 0,5ȸ ɜɌɝɞɎɚɜɌ Mn-ȰȸȽȬ ɛɜɔ pH= 6,5-7,2, 

(ɔɓɍɧɞɚɖ ȰȸȽȬ ɝɚɝɞɌɎɗɫɗ 0,5-0,9%).  ȹɑɛɚɝɜɑɐ-

ɝɞɎɑəəɚ ɛɑɜɑɐ ɎɎɑɐɑəɔɑɘ ɔəɦɑɖɢɔɚəəɧɕ ɜɌɝ-

ɞɎɚɜ ɝɞɑɜɔɗɔɓɚɎɌɗɝɫ ɠɔɗɨɞɜɌɢɔɑɕ ɣɑɜɑɓ ɘɔɖ-

ɜɚɠɔɗɨɞɜɧ Millipore 0,22 ɘɖɘ. 

ȭɧɗɚ ɚɍɝɗɑɐɚɎɌəɚ 9 ɒɔɎɚɞəɧɡ ɝ ɛɜɑɐɎɌ-

ɜɔɞɑɗɨəɚ ɖɗɔəɔɣɑɝɖɔ ɎɧɫɎɗɑəəɧɘɔ ɚɛɟɡɚɗɫɘɔ 

əɚɝɚɏɗɚɞɖɔ (7 ɖɚɤɑɖ ɔ 2 ɝɚɍɌɖɔ, Ɏɝɑ ð Ɏɑɞɑɜɔ-

əɌɜəɧɑ ɛɌɢɔɑəɞɧ, ɘɌɝɝɚɕ 2,8 - 7,5 ɖɏ) ɔ 9 ɖɚə-

ɞɜɚɗɨəɧɡ ɒɔɎɚɞəɧɡ (Ɏɝɑ ɖɚɤɖɔ, ɞɌɖ ɒɑ Ɏɑɞɑɜɔ-

əɌɜəɧɑ ɛɌɢɔɑəɞɧ,  ɘɌɝɝɚɕ 2,5 ð 5,1 ɖɏ) ɝ ɎɚɝɛɌ-

ɗɔɞɑɗɨəɚɕ ɛɌɞɚɗɚɏɔɑɕ əɚɝɚɏɗɚɞɖɔ ɍɌəɌɗɨəɚɏɚ 

ɔɗɔ ɞɚɖɝɔɣɑɝɖɚɏɚ ɏɑəɑɓɌ. Ȯɝɑ ɒɔɎɚɞəɧɑ ɍɧɗɔ 

ɚɍɝɗɑɐɚɎɌəɧ ɛɚɐ ɛɚɎɑɜɡəɚɝɞəɚɕ Ɏəɟɞɜɔɘɧɤɑɣ-

əɚɕ Ɍəɑɝɞɑɓɔɑɕ ȾɑɗɌɓɚɗɚɘ (ɝɘɑɝɨ  ɜɌɎəɧɡ ɖɚɗɔ-

ɣɑɝɞɎ ɞɔɗɑɞɌɘɔəɌ ɏɔɐɜɚɡɗɚɜɔɐɌ ɔ ɓɚɗɌɓɑɛɌɘɌ 

ɏɔɐɜɚɡɗɚɜɔɐɌ, ɛɜ-ɎɌ çZoetis Incè, ȽɄȬ),  Ɏ ɐɚɓɔ-

ɜɚɎɖɑ 10-12 ɘɏ/ɖɏ, ɐɗɫ ɚɍɑɝɛɑɣɑəɔɫ əɑɛɚɐɎɔɒ-

əɚɝɞɔ Ɏ ɡɚɐɑ ȸȼȾ-ɝɖɌəɔɜɚɎɌəɔɫ. Ȯ ɞɑɣɑəɔɑ Ɏɝɑ-

ɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɖɚəɞɜɚɗɔɜɚɎɌɗɔɝɨ ɛɚɖɌɓɌɞɑɗɔ 

ɣɌɝɞɚɞɧ ɐɧɡɌəɔɫ ɝ ɛɚɘɚɥɨɪ Ɏɝɞɜɚɑəəɚɏɚ ɛɨɑ-

ɓɚɐɌɞɣɔɖɌ  ȸȼȾ -ɝɖɌəɑɜɌ ɔ ɝɑɜɐɑɣəɧɡ ɝɚɖɜɌɥɑ- 

Ȼ 
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əɔɕ ɛɚ ɝɞɌəɐɌɜɞəɧɘ ɚɞɎɑɐɑəɔɫɘ ɉȶȯ ɚɞ ɖɚəɑɣ-

əɚɝɞɑɕ. ȻɜɑɛɌɜɌɞ Mn-ȰȸȽȬ ɎɎɚɐɔɗɝɫ Ɏəɟɞɜɔ-

Ɏɑəəɚ ɘɑɐɗɑəəɚ ɝɛɫɥɔɘ ɛɚɐ ɘɑɐɔɖɌɘɑəɞɚɓəɚɕ 

Ɍəɑɝɞɑɓɔɑɕ ɒɔɎɚɞəɧɘ, Ɏ ɖɚɗɔɣɑɝɞɎɑ 0,05 ɘɗ 

0,5ȸ ɜɌɝɞɎɚɜɌ əɌ ɖɏ ɎɑɝɌ ɞɑɗɌ. ȺɍɜɌɥɑəɔɑ ɝ 

ɒɔɎɚɞəɧɘɔ ɛɚɗəɚɝɞɨɪ ɝɚɚɞɎɑɞɝɞɎɚɎɌɗɚ ɞɜɑɍɚ-

ɎɌəɔɫɘ Ɂɑɗɨɝɔəɖɝɖɚɕ ɐɑɖɗɌɜɌɢɔɔ 1964 - 2013 

ɏɏ. 

ȸȼȾ-ɞɚɘɚɏɜɌɠɔɫ Ɏ Ⱦ1-ɎɓɎɑɤɑəəɚɘ ɝɛɔə-

ɩɡɚ ɜɑɒɔɘɑ ɛɜɚɎɚɐɔɗɌɝɨ ɛɜɔ ɎɑɗɔɣɔəɌɡ TR=500 

ɘɝ,  TE=15 ɘɝ Ɏ ɝɌɏɔɞɞɌɗɨəɧɡ, ɌɖɝɔɌɗɨəɧɡ ɔ 

ɠɜɚəɞɌɗɨəɧɡ ɛɗɚɝɖɚɝɞɫɡ. ȾɚɗɥɔəɌ ɝɜɑɓɚɎ ɝɚ-

ɝɞɌɎɔɗɌ 2-2,5 ɘɘ, ɘɌɞɜɔɢɌ 256ɡ256, ɛɚɗɑ ɓɜɑ-

əɔɫ  200ɡ200 ɘɘ. Ȼɚɏɗɚɥɑəɔɑ Mn-ȰȸȽȬ ɞɖɌ-

əɫɘɔ ɚɢɑəɔɎɌɗɚɝɨ ɎɔɓɟɌɗɨəɚ ɖɌɖ ɔɓɘɑəɑəɔɑ Ɏ 

ɔəɞɑəɝɔɎəɚɝɞɔ Ⱦ1-ɝɔɏəɌɗɌ ȸȼȾ ɔ ɖɚɗɔɣɑɝɞɎɑə-

əɚ, ɝ ɜɌɝɣɑɞɚɘ ɔəɐɑɖɝɌ ɟɝɔɗɑəɔɫ (ȴȿ) Ⱦ1-

ɎɓɎɑɤɑəəɚɕ ȸȼȾ, ɖɌɖ ɚɞəɚɤɑəɔɑ ɔəɞɑəɝɔɎəɚ-

ɝɞɔ əɌ ɩɗɑɘɑəɞ ɔɓɚɍɜɌɒɑəɔɫ: 

ȴȿ=(Ƚɜɑɐəɫɫ ɔəɞɑəɝɔɎəɚɝɞɨ T1-

ɎɓɎ.ȸȼȾ)Mn-DMSA / (Ƚɜɑɐəɫɫ ȴəɞɑəɝɔɎəɚɝɞɨ 

T1-ɎɓɎ.ȸȼȾ)ɔɝɡɚɐəɌɫ. 

ȶɜɚɘɑ ɞɚɏɚ, ɟ ɞɜɑɡ ɒɔɎɚɞəɧɡ ɚɢɑəɔɎɌɗɌɝɨ 

ɖɔəɑɞɔɖɌ ɛɚɏɗɚɥɑəɔɫ ɖɚəɞɜɌɝɞəɚɏɚ ɎɑɥɑɝɞɎɌ Ɏ 

ɚɛɟɡɚɗɔ Ɏ ɞɑɣɑəɔɑ 12-15 ɘɔəɟɞ ɝ ɑɒɑɘɔəɟɞəɚɕ 

ɓɌɛɔɝɨɪ Ⱦ1-ɝɔɏəɌɗɌ ȸȼ-ɞɚɘɚɝɜɑɓɚɎ ɔ Ɏɓɫɞɔɑɘ 

ɛɜɚɍ ɖɜɚɎɔ, ɝ ɜɌɝɣɑɞɚɘ ɖɚəɝɞɌəɞ ɛɚɏɗɚɥɑəɔɫ ɔɓ 

ɖɜɚɎɔ Ɏ ɚɛɟɡɚɗɨ ɛɚ ȯɨɑɐɐɑ-ȼɟɞɗɌəɐɟ-ȻɌɞɗɌɖɟ 

[10].  

ȼɑɓɟɗɨɞɌɞɧ. 

Ȼɜɔ ɎɎɑɐɑəɔɔ Mn-ȰȸȽȬ ɒɔɎɚɞəɧɘ ɖɚə-

ɞɜɚɗɨəɚɕ ɏɜɟɛɛɧ, ɟ ɖɚɞɚɜɧɡ ɛɚɜɌɒɑəɔɑ əɚɝɚ-

ɏɗɚɞɖɔ əɚɝɔɗɚ ɎɚɝɛɌɗɔɞɑɗɨəɧɕ ɡɌɜɌɖɞɑɜ, ɚɞɘɑ-

ɣɌɗɚɝɨ ɟɘɑɜɑəəɚɑ ɛɚ ɔəɞɑəɝɔɎəɚɝɞɔ ɐɔɠɠɟɓəɚɑ 

ɟɝɔɗɑəɔɑ ɔəɞɑəɝɔɎəɚɝɞɔ Ⱦ1-ɝɔɏəɌɗɌ ɛɚ ɡɚɐɟ ɛɚ-

Ɏɑɜɡəɚɝɞɔ ɝɗɔɓɔɝɞɚɕ ɚɍɚɗɚɣɖɔ əɚɝɚɏɗɚɞɖɔ, ɖɌɖ 

ɛɚɖɌɓɌəɚ əɌ ɜɔɝɟəɖɑ 1. Ȼɜɔ ɩɞɚɘ ɓəɌɣɔɘɚɏɚ 

əɌɖɚɛɗɑəɔɫ  ɟɓɗɚɎɚɏɚ ɡɌɜɌɖɞɑɜɌ ɏɐɑ-ɗɔɍɚ əɑ ɍɧ- 

ȼɔɝ. 1 Ɍ (Fig. 1 a) ȼɔɝ. 1 ɍ (Fig. 1 b) 

ȼɔɝ. 1.   ȸȼȾ. 

ȶɌɜɞɔəɌ ɛɚɏɗɚɥɑəɔɫ Mn-ȰȸȽȬ ɟ ɒɔɎɚɞəɚɏɚ (ɖɚɞ, 8 ɗɑɞ, ɜɌɝɛɜɚɝɞɜɌəɑəəɧɕ ɞɚɖɝɔɣɑɝɖɔɕ ɔəɏɌɗɫɢɔɚəəɧɕ ɜɔ-

əɚɝɔəɟɝɔɞ (ɍɧɞɚɎɌɫ ɔəɏɌɗɫɢɔɫ Ɍɩɜɚɓɚɗɔ ɝɔəɞɑɞɔɣɑɝɖɚɏɚ ɘɚɪɥɑɏɚ ɝɜɑɐɝɞɎɌ)).  

Ɍ ð Ⱦ1-ɎɓɎɑɤɑəəɚɑ ɔɓɚɍɜɌɒɑəɔɑ ɐɚ ɎɎɑɐɑəɔɫ ɖɚəɞɜɌɝɞɌ-ɛɌɜɌɘɌɏəɑɞɔɖɌ.  

ɍ ð Ⱦ1-ɎɓɎɑɤɑəəɚɑ ɔɓɚɍɜɌɒɑəɔɑ ɛɚɝɗɑ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ. Ȼɚ ɡɚɐɟ ɎɚɝɛɌɗɑəəɚɕ ɝɗɔɓɔɝɞɚɕ ɚɞɘɑɣɌɑɞɝɫ ɟɘɑ-

ɜɑəəɚɑ ɐɔɠɠɟɓəɚɑ ɟɝɔɗɑəɔɑ Ⱦ1-ɝɔɏəɌɗɌ ȸȼȾ ɓɌ ɝɣɑɞ ɎɧɜɌɒɑəəɚɕ ɎɌɓɚɐɔɗɌɞɌɢɔɔ ɔ ɚɞɑɖɌ ɝɗɔɓɔɝɞɚɕ (ɚɞɘɑɣɑəɚ 

ɝɞɜɑɗɖɚɕ ɝ ɛɚɐɛɔɝɨɪ inflammat).  

Fig. 1.    MRI. 

Pattern of uptake of Mn -DMSA in an animal (eight -year old tomcat) with extensive toxic inhalation rhynosinuitis 
due to domestic inhalation of aerosol of synthetic detergent.  

Ɍ ð  T1-weighted SE coronal image obtained before injecti on of contrast -paramagnetic agent.  

Ɏ ð  T1-weighted SE coronal image acquired after contrast enhancement  with  Mn -DMSA. Over the inflamed m u-
cosa there is moderately increased T1 -weighted SE i mage after contrast enhancement  due to prominent vasodil a-
tation  and edema of the mucosa (shown wit h the arrow marked as inflammat ).    
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ȼɔɝ. 2 Ɍ (Fig. 2 a) ȼɔɝ. 2 ɍ (Fig. 2 b) 

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

ȼɔɝ. 2.   ȸȼȾ. 

Ⱦ1-ɎɓɎɑɤɑəəɧɑ ɔɓɚɍɜɌɒɑəɔɫ ɏɚɗɚɎɧ ɒɔɎɚɞəɚɏɚ, ɠɜɚəɞɌɗɨəɌɫ ɛɜɚɑɖɢɔɫ (Ɍ, ɍ) ɔ ɌɖɝɔɌɗɨəɌɫ ɛɜɚɑɖɢɔɫ (Ɏ, ɏ). 

ȶɌɜɞɔəɌ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ ɛɜɔ ɚɛɟɡɚɗɑɎɚɘ ɛɚɜɌɒɑəɔɔ əɌɓɌɗɨəɧɡ ɜɌɖɚɎɔə ɝɛɜɌɎɌ (ɚɞɘɑɣɑəɚ ɟɖɌɓɌɞɑɗɑɘ 1) ɔ 

ɛɜɔɗɑɒɌɥɔɡ ɟɣɌɝɞɖɚɎ ɜɑɤɑɞɣɌɞɚɏɚ ɗɌɍɔɜɔəɞɌ (ɚɞɘɑɣɑəɚ ɟɖɌɓɌɞɑɗɑɘ 2) ɛɚɝɗɑ ɎɎɑɐɑəɔɫ Mn-ȰȸȽȬ. ȶɚɞ, 12 ɗɑɞ, 

ɚɍɤɔɜəɌɫ ɠɔɍɜɚɓəɚ-ɩɛɔɞɑɗɔɌɗɨəɌɫ ɓɗɚɖɌɣɑɝɞɎɑəəɌɫ ɚɛɟɡɚɗɨ əɚɝɚɏɗɚɞɖɔ ɝɛɜɌɎɌ. 

Ɍ ð ɔɝɡɚɐəɚɑ ɔɓɚɍɜɌɒɑəɔɑ;  

ɍ ð ɛɚɝɗɑ ɎɎɑɐɑəɔɫ Mn-ȰȸȽȬ; 

Ɏ ð ɔɝɡɚɐəɚɑ ɔɓɚɍɜɌɒɑəɔɑ;  

ɏ ð ɛɚɝɗɑ ɎɎɑɐɑəɔɫ Mn-ȰȸȽȬ.  

ȺɞɣɑɞɗɔɎɚ ɎɔɓɟɌɗɔɓɔɜɟɑɞɝɫ ɟɝɔɗɑəɔɑ ɝɔɏəɌɗɌ ɚɛɟɡɚɗɔ ɛɚɝɗɑ ɎɎɑɐɑəɔɫ Mn-ȰȸȽȬ. ȺɞɘɑɣɌɑɞɝɫ ɞɌɖɒɑ əɑɖɚɞɚɜɚɑ 

ɟɝɔɗɑəɔɑ ɝɔɏəɌɗɌ ɝɞɜɟɖɞɟɜ ɂȹȽ. 

Fig. 2.    MRI. 

T1-WI of animal  head , frontal  projection  (Ɍ, b) and  axial  projection  (c, d). Enhancement within tumor of right nasal 

concha ( shown with the marker 1) and adjacent part of ethmoid bone ( shown with the marker 2) after administr ation of 

Mn -DMSA  in a twelve -year old tomcat with extensive fibrous -epitheli al malignant tumor of the right nas opharynx.  

Ɍ ð initial image;  

Ɏ ð after administration of Mn -DMSA;  

ɝ ð initial image;  

d ð after administration of Mn -DMSA.  

Frontal and axial T1 -weighted spin -echo slices of the animalõs head obviously depict enhancement of the tumor af-
ter paramagnetic contrast enh ancement with the Mn -DMSA. Also some minor distributed enhancement of central 
nervous system is seen.    
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ɗɚ ɎɧɫɎɗɑəɚ, Ɍ ɓəɌɣɑəɔɫ ɔəɐɑɖɝɌ ɟɝɔɗɑəɔɫ Ⱦ1-

ɝɔɏəɌɗɌ ȸȼȾ ɍɧɗɔ əɑɎɑɗɔɖɔ (ɞɌɍɗ. ʈ1). 

Ȼɜɔ ɛɌɜɌɘɌɏəɔɞəɚɘ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɔ ɝ 

ɛɚɘɚɥɨɪ Mn-ȰȸȽȬ ɟ ɒɔɎɚɞəɧɡ ɝɚ ɓɗɚɖɌɣɑ-

ɝɞɎɑəəɧɘɔ ɚɛɟɡɚɗɫɘɔ əɚɝɚɏɗɚɞɖɔ ɠɔɍɜɚɓəɚ-

ɩɛɔɞɑɗɔɌɗɨəɚɏɚ ɏɑəɑɓɌ Ɏ ɚɍɗɌɝɞɔ ɝɚɍɝɞɎɑəəɚ 

ɚɛɟɡɚɗɔ ɎɔɓɟɌɗɔɓɔɜɚɎɌɗɚɝɨ (ɜɔɝ. 2) ɟɓɗɚɎɚɑ ɔə-

ɞɑəɝɔɎəɚɑ əɑɚɐəɚɜɚɐəɚɑ Ɏɖɗɪɣɑəɔɑ, ɛɜɑɔɘɟɥɑ-

ɝɞɎɑəəɚ ɛɚ ɛɑɜɔɠɑɜɔɔ ɚɛɟɡɚɗɔ ɔ əɑɝɖɚɗɨɖɚ 

ɘɑəɨɤɑ Ɏ ɢɑəɞɜɌɗɨəɚɕ ɣɌɝɞɔ, ɡɚɜɚɤɚ ɜɌɓɗɔɣɔ-

ɘɚɑ ɎɔɓɟɌɗɨəɚ ɔ ɓɌɘɑɞəɚ ɜɌɓɗɔɣɌɎɤɑɑɝɫ ɛɚ Ɏɑ-

ɗɔɣɔəɌɘ ɔəɐɑɖɝɌ ɟɝɔɗɑəɔɫ (ɞɌɍɗ. ʈ1). 

Ȼɜɔ ɩɞɚɘ Ɏ ɝɞɜɟɖɞɟɜɌɡ ɝ ɎɧɜɌɒɑəəɚɕ ɎɌɝ-

ɖɟɗɫɜɔɓɌɢɔɑɕ, Ɏ ɛɑɜɎɟɪ ɚɣɑɜɑɐɨ Ɏ ɚɍɗɌɝɞɔ ɜɌ-

ɐɟɒəɚɕ ɚɍɚɗɚɣɖɔ ɏɗɌɓɌ ɔ ɗɔɢɑɎɧɡ ɘɧɤɢ, ɚɞɘɑ-

ɣɌɗɚɝɨ ɓɌɘɑɞəɚɑ ɟɝɔɗɑəɔɑ Ⱦ1-ɝɔɏəɌɗɌ, ɛɚ ɖɚɗɔ-

ɣɑɝɞɎɑəəɧɘ ɛɚɖɌɓɌɞɑɗɫɘ (ɞɌɍɗ. ʈ1) ɔ ɎɔɓɟɌɗɨəɚ 

(ɜɔɝ. 1, 2) ɟɝɞɟɛɌɎɤɑɑ ɚɛɟɡɚɗɑɎɚɘɟ əɌɖɚɛɗɑəɔɪ. 

ȺɞɘɑɣɌɗɚɝɨ ɞɌɖɒɑ ɘɔəɔɘɌɗɨəɚɑ, əɚ ɐɚɝɞɚɎɑɜ-

əɚɑ ɟɝɔɗɑəɔɑ ɔəɞɑəɝɔɎəɚɝɞɔ ɝɔɏəɌɗɌ Ɏ ɚɍɗɌɝɞɔ 

ɝɞɜɟɖɞɟɜ ɝɚɍɝɞɎɑəəɚ əɑɜɎəɚɕ ɝɔɝɞɑɘɧ ð ɍɌɓɌɗɨ-

əɧɡ ɫɐɑɜ, ɖɚɜɧ ɔ ɍɑɗɚɏɚ ɎɑɥɑɝɞɎɌ, ɚɐɔəɌɖɚɎɚ 

ɛɜɔ ɚɛɟɡɚɗɑɎɚɘ ɛɚɜɌɒɑəɔɔ ɔ Ɏ ɏɜɟɛɛɑ ɒɔɎɚɞ-

əɧɡ ɝ ɎɚɝɛɌɗɔɞɑɗɨəɧɘ ɡɌɜɌɖɞɑɜɚɘ ɛɌɞɚɗɚɏɔɔ 

(ɞɌɍɗ. ʈ1). 

Ⱥɍɝɟɒɐɑəɔɑ. 

Ȯ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ ɍɚɗɨɤɔəɝɞɎɚ ɛɜɑɛɌɜɌ-

ɞɚɎ, ɔɝɛɚɗɨɓɟɑɘɧɡ ɐɗɫ ɛɌɜɌɘɌɏəɔɞəɚɏɚ ɖɚə-

ɞɜɌɝɞəɚɏɚ ɟɝɔɗɑəɔɫ ɛɜɔ ȸȼȾ, ɛɜɑɐɝɞɌɎɗɫɪɞ ɝɚ-

ɍɚɕ ɛɚɗɔɌɢɑɞɌɞəɧɑ ɗɔəɑɕəɧɑ ɔɗɔ ɢɔɖɗɔɣɑɝɖɔɑ 

ɖɚɘɛɗɑɖɝəɧɑ ɝɚɑɐɔəɑəɔɫ ɏɌɐɚɗɔəɔɫ, ɛɚ ɝɎɚɔɘ 

ɍɔɚɠɔɓɔɣɑɝɖɔɘ ɔ ɠɌɜɘɌɖɚɖɔəɑɞɔɣɑɝɖɔɘ ɝɎɚɕ-

ɝɞɎɌɘ ɝɗɟɒɌɥɔɑ Ɏ ɖɌɣɑɝɞɎɑ ɘɌɜɖɑɜɚɎ ɛɜɚəɔɢɌ-

ɑɘɚɝɞɔ ɏɔɝɞɚɏɑɘɌɞɔɣɑɝɖɔɡ ɍɌɜɨɑɜɚɎ, Ɏ ɛɑɜɎɟɪ 

ɚɣɑɜɑɐɨ ð ɏɑɘɌɞɚɩəɢɑɠɌɗɔɣɑɝɖɚɏɚ (ȯɉȭ) [4].  ɉɞɔ 

ɛɜɑɛɌɜɌɞɧ ɐɌɎəɚ ɔ ɝ ɍɚɗɨɤɔɘ ɖɗɔəɔɣɑɝɖɔɘ 

ɩɠɠɑɖɞɚɘ ɔɝɛɚɗɨɓɟɪɞɝɫ Ɏ ɖɗɔəɔɣɑɝɖɚɕ ɐɔɌɏəɚ-

ɝɞɔɖɑ ɓɗɚɖɌɣɑɝɞɎɑəəɧɡ əɚɎɚɚɍɜɌɓɚɎɌəɔɕ. Ȱɜɟ-

ɏɔɑ ɖɚɘɛɗɑɖɝɧ ɏɌɐɚɗɔəɔɫ ð ɝ əɌəɚɣɌɝɞɔɢɌɘɔ ɔ 

ɚɛɟɡɚɗɨ-ɝɛɑɢɔɠɔɣəɧɘɔ ɛɑɛɞɔɐəɧɘɔ ɘɚɗɑɖɟɗɌ-

ɘɔ ɛɚɖɌ əɑ əɌɤɗɔ ɖɗɔəɔɣɑɝɖɚɏɚ ɛɜɔɘɑəɑəɔɫ, Ɏ 

ɚɝəɚɎəɚɘ, ɔɓ-ɓɌ ɛɜɚɍɗɑɘ ɝ Ɏɚɓɘɚɒəɧɘ ɎɧɝɎɚ-

ɍɚɒɐɑəɔɑɘ ɔɓ ɘɑɞɌɗɗ-ɚɜɏɌəɔɣɑɝɖɚɏɚ ɖɚɘɛɗɑɖɝɌ 

ɏɌɐɚɗɔəɔɫ, ɖɚɞɚɜɧɕ Ɏ ɝɎɚɍɚɐəɚɘ Ɏɔɐɑ Ɏ ɚɜɏɌ-

əɔɓɘɑ ɞɚɖɝɔɣɑə ɔ ɝɛɚɝɚɍɑə ɎɧɓɎɌɞɨ ɜɌɓɎɔɞɔɑ 

ɞɫɒɑɗɚɏɚ ɝɔɝɞɑɘəɚɏɚ ɠɔɍɜɚɓɌ ɖɚɗɗɌɏɑəɚɎɧɡ 

ɝɞɜɟɖɞɟɜ, Ɏ ɛɑɜɎɟɪ ɚɣɑɜɑɐɨ ð ɛɚɐɖɚɒəɚɕ ɖɗɑɞ-

ɣɌɞɖɔ ɔ ɛɚɣɑɖ [7, 8, 12, 14]. Ȼɚɩɞɚɘɟ Ɏəɑɐɜɑəɔɑ 

ɤɔɜɚɖɚɏɚ ɝɛɑɖɞɜɌ ɎɑɝɨɘɌ ɔəɞɑɜɑɝəɧɡ Ɏ ɩɖɝɛɑ-

ɜɔɘɑəɞɑ ɚɜɏɌə-ɝɛɑɢɔɠɔɣɑɝɖɔɡ ɝɚɑɐɔəɑəɔɕ ɚɖɌ-

ɓɌɗɚɝɨ ɛɚɖɌ əɑɚɝɟɥɑɝɞɎɗɑəəɧɘ, ɛɚɝɖɚɗɨɖɟ ɓɌ-

ɐɑɜɒɖɌ ɏɌɐɚɗɔəɔɕ-ɝɚɐɑɜɒɌɥɑɏɚ ɛɜɑɛɌɜɌɞɌ Ɏ 

ɚɜɏɌəɔɓɘɑ ɍɚɗɑɑ ɣɑɘ əɌ əɑɝɖɚɗɨɖɚ ɣɌɝɚɎ ɛɜɔɎɚ-

ɐɔɞ ɖ ɓɌɘɑɞəɚɕ ɐɔɝɝɚɢɔɌɢɔɔ ɔ Ɏɧɡɚɐɟ ɝɎɚɍɚɐ-

əɚɏɚ Gd. ȱɐɔəɝɞɎɑəəɧɘ ɔɝɖɗɪɣɑəɔɑɘ ɝɞɌɗ ɛɜɑ-

ɛɌɜɌɞ ȻɜɔɘɚɎɔɝɞ, ɚɞəɚɝɔɞɑɗɨəɚ ɝɛɑɢɔɠɔɣəɧɕ 

ɖ ɏɑɛɌɞɚɢɔɞɌɘ ɔ ɝɑɗɑɖɞɔɎəɚ ɎɔɓɟɌɗɔɓɔɜɟɪɥɔɕ 

ɔɘɑəəɚ ɛɌɜɑəɡɔɘɟ ɛɑɣɑəɔ [6]. 

ȻɜɔɓəɌəəɧɘ ɗɔɐɑɜɚɘ Ɏ ɚɍɗɌɝɞɔ ɚɜɏɌəɚ-

ɞɜɚɛəɚɕ ɛɌɞɚɠɔɓɔɚɗɚɏɔɣɑɝɖɔ ɚɍɚɝəɚɎɌəəɚɕ Ɏɔ-

ɓɟɌɗɨəɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɫɎɗɫɪɞɝɫ ɝɢɔəɞɔɏɜɌɠɔɫ 

ɔ ȺɀɉȶȾ, ɖɚɞɚɜɧɑ ɜɌɝɛɚɗɌɏɌɪɞ ɤɔɜɚɖɔɘ ɖɜɟ-

ɏɚɘ ɜɌɐɔɚɠɌɜɘɛɜɑɛɌɜɌɞɚɎ ð ɖɚɘɛɗɑɖɝɚɚɍɜɌɓɚ-

ɎɌɞɑɗɑɕ ɞɑɡəɑɢɔɫ-99ɘ, ɝɛɑɢɔɠɔɣəɧɡ ɐɗɫ ɘɚɓ-

ɏɚɎɚɏɚ ɖɜɚɎɚɞɚɖɌ (ɏɑɖɝɌɘɑɞɔɗɛɜɚɛɔɗɑəɌɘɔəɚɖ-

ɝɔɘ ð ȯȸȻȬȺ), ɛɚɣɑɣəɚɕ ɠɔɗɨɞɜɌɢɔɔ (ɐɔɩɞɔ-

ɗɑəɞɜɌɘɔəɛɑəɞɌɟɖɝɟɝəɌɫ ɖɔɝɗɚɞɌ ð ȰȾȻȬ), ɚɛɟ-

ɡɚɗɑɎɧɡ ɛɜɚɢɑɝɝɚɎ (ɐɔɘɑɜɖɌɛɞɚɫəɞɌɜəɌɫ ɖɔɝ-

ɗɚɞɌ ð ɐɔɘɑɜɖɌɛɞɚɝɟɖɢɔəɌɞ ð ȰȸȽȬ ɔ ɑɑ ɛɜɚɔɓ-

Ɏɚɐəɧɑ), ɘɑɞɌɍɚɗɔɓɘɌ ɛɑɣɑəɚɣəɧɡ ɖɗɑɞɚɖ (ɛɜɚ-

ɔɓɎɚɐəɧɑ ɔɘɔɐɐɔɌɢɑɞɚɟɖɝɟɝəɚɕ ɖɔɝɗɚɞɧ ð Ɂȴ-

ȰȬ, ȭɟɞɔɗȴȰȬ, ȸȱȳȴȰȬ ɔ ɐɜ.) [9]. 

Ȯ ȸɑəɐɑɗɑɑɎɝɖɚɕ ɞɌɍɗɔɢɑ ɜɑəɔɕ, ɞɑɡəɑɢɔɕ 

ɔ ɘɌɜɏɌəɑɢ ɛɜɔəɌɐɗɑɒɌɞ ɖ ɚɐəɚɕ ɏɜɟɛɛɑ VII, 

ɔɘɑɪɞ ɐɚ ɝɑɘɔ ɎɌɗɑəɞəɧɡ ɩɗɑɖɞɜɚəɚɎ əɌ 

əɌɜɟɒəɧɡ ɚɍɚɗɚɣɖɌɡ, ɔ ɔɡ ɡɔɘɔɣɑɝɖɔɑ ɝɎɚɕ-

ɝɞɎɌ, Ɏ ɣɌɝɞəɚɝɞɔ ɚɍɜɌɓɚɎɌəɔɑ ɖɚɘɛɗɑɖɝɚɎ ɝ 

ɜɌɓɗɔɣəɧɘɔ ɘɟɗɨɞɔɐɑəɞɌɞəɧɘɔ ɖɚɘɛɗɑɖɝɚɚɍ-

ɜɌɓɚɎɌɞɑɗɫɘɔ, ɎɑɝɨɘɌ ɝɡɚɐəɧ [15].  Ȼɚɩɞɚɘɟ Ɏɧ-

ɏɗɫɐɔɞ Ɏɛɚɗəɑ ɗɚɏɔɣəɧɘ ɚɢɑəɔɞɨ Ɏɚɓɘɚɒəɚɝɞɔ 

ɔɝɛɚɗɨɓɚɎɌəɔɫ Ɏ ɖɌɣɑɝɞɎɑ ɛɌɜɌɘɌɏəɔɞəɧɡ ɛɜɑ-

ɛɌɜɌɞɚɎ ɐɗɫ ȸȼȾ ɩɞɔɡ ɖɚɘɛɗɑɖɝɚɚɍɜɌɓɚɎɌɞɑɗɑɕ, 

ɓɌɘɑəɔɎ ɞɑɡəɑɢɔɕ əɌ ɘɌɜɏɌəɑɢ ð ɝɔɗɨəɧɕ ɛɌ-

ɜɌɘɌɏəɑɞɔɖ. Ȯ ɜɌɘɖɌɡ ɩɞɚɕ ɖɚəɢɑɛɢɔɔ ɘɧ Ɏ 

ɐɌəəɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɛɚɛɧɞɌɗɔɝɨ ɚɢɑəɔɞɨ Ɏɔ-

ɓɟɌɗɔɓɌɢɔɚəəɧɑ Ɏɚɓɘɚɒəɚɝɞɔ ɖɚɘɛɗɑɖɝɚɚɍɜɌ-

ɓɚɎɌɞɑɗɫ ɐɗɫ ɎɔɓɟɌɗɔɓɌɢɔɔ ɚɛɟɡɚɗɑɕ ð  ɐɔɘɑɜ-

ɖɌɛɞɚɝɟɖɢɔəɌɞɌ  ð Ɏ ɖɚɘɛɗɑɖɝɑ ɝ Mn2+, Ɏ ɖɌɣɑ-

ɝɞɎɑ ɛɌɜɌɘɌɏəɔɞəɚɏɚ ɖɚəɞɜɌɝɞəɚɏɚ ɎɑɥɑɝɞɎɌ 

[16]. ȮɔɓɟɌɗɔɓɌɢɔɫ ɝ ɖɚəɞɜɌɝɞəɧɘ ɟɝɔɗɑəɔɑɘ 

Mn -ȰȸȽȬ ɛɜɚɐɑɘɚəɝɞɜɔɜɚɎɌəɌ ɟ ɒɔɎɚɞəɧɡ ɝ 

ɠɔɍɜɚɓəɚ-ɩɛɔɞɑɗɔɌɗɨəɧɘɔ ɚɛɟɡɚɗɫɘɔ əɚɝɚ-

ɏɗɚɞɖɔ, ɖɚɞɚɜɧɑ ɚɍɧɣəɚ ɫɎɗɫɪɞɝɫ ɞɜɟɐəɧɘ ɚɍɦ-

ɑɖɞɚɘ ɐɗɫ  ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ ɔɓ-ɓɌ ɠɔɍɜɚɓɌ ɔ 

əɑɎɧɝɚɖɚɕ ɎɌɝɖɟɗɫɜɔɓɌɢɔɔ.  ȴɝɛɚɗɨɓɚɎɌəɔɑ 

ɔɘɑəəɚ ɖɚɘɛɗɑɖɝɌ Mn-ȰȸȽȬ ɍɧɗɚ ɝɞɔɘɟɗɔɜɚ-

ɎɌəɚ ɞɑɘ, ɣɞɚ  ȰȸȽȬ, ɔɗɔ ɝɟɖɢɔɘɑɜ (Ɏ ɞɚɖɝɔɖɚ-

ɗɚɏɔɔ), ɝɔəɞɑɓɔɜɚɎɌəəɧɕ ɎɛɑɜɎɧɑ Ȯ.ȷ. ȹɔɜɑə-

ɍɟɜɏ Ɏ əɌɣɌɗɑ 1960-ɡ ɏɏ. əɌ ɖɌɠɑɐɜɑ ɚɜɏɌəɔɣɑ-

ɝɖɚɕ ɡɔɘɔɔ ȿɜɌɗɨɝɖɚɏɚ ɛɚɗɔɞɑɡəɔɣɑɝɖɚɏɚ ɔə-

ɝɞɔɞɟɞɌ, ɔɓɐɌɎəɌ ɔɝɛɚɗɨɓɟɑɞɝɫ Ɏ ɖɌɣɑɝɞɎɑ ɩɠ-

ɠɑɖɞɔɎəɚɏɚ ɌəɞɔɐɚɞɌ ɛɜɔ ɚɞɜɌɎɗɑəɔɔ ɘɑɞɌɗɗɌ-

ɘɔ, ɔ, ɞɌɖɔɘ ɚɍɜɌɓɚɘ, ɑɏɚ ɔɝɛɚɗɨɓɚɎɌəɔɑ ɘɔəɔ-

ɘɔɓɔɜɟɑɞ ɞɚɖɝɔɖɚɗɚɏɔɣɑɝɖɔɑ ɜɔɝɖɔ [17]. ȴ Ɏ 

əɌɤɑɘ ɝɗɟɣɌɑ əɔ ɟ ɚɐəɚɏɚ ɔɓ ɒɔɎɚɞəɧɡ əɔɖɌ-

ɖɔɡ ɞɚɖɝɔɣɑɝɖɔɡ ɔɗɔ ɐɌɒɑ ɠɔɓɔɚɗɚɏɔɣɑɝɖɔɡ ɜɑ-

Ɍɖɢɔɕ (ɐɧɡɌəɔɑ, ɛɌɜɌɘɑɞɜɧ ɉȶȯ, ɖɌɜɞɔəɌ ɖɜɚ-

Ɏɔ) əɑ ɚɞɘɑɣɌɗɚɝɨ. 

Mn -ȰȸȽȬ ɐɚɝɞɌɞɚɣəɚ ɔəɞɑəɝɔɎəɚ əɌɖɌɛ-

ɗɔɎɌɗɝɫ Ɏ ɚɛɟɡɚɗɫɡ əɚɝɚɏɗɚɞɖɔ, ɐɔɠɠɟəɐɔɜɚɎɌɗ 

əɌɓɌɐ ɝ əɔɓɖɚɕ ɝɖɚɜɚɝɞɨɪ ɔ ɚɍɑɝɛɑɣɔɎɌɗ ɐɚɝɞɚ-

Ɏɑɜəɟɪ ɎɔɓɟɌɗɔɓɌɢɔɪ ɚɛɟɡɚɗɑɎɚɕ ɞɖɌəɔ (ɜɔɝ. 

2). Ȯ ɞɚ ɒɑ Ɏɜɑɘɫ ɑɏɚ əɌɖɚɛɗɑəɔɑ ɛɜɔ ɎɚɝɛɌɗɔ-

ɞɑɗɨəɚɕ ɛɌɞɚɗɚɏɔɔ ɍɧɗɚ ɐɚɝɞɚɎɑɜəɚ ɘɑəɑɑ ɔə-

ɞɑəɝɔɎəɧɘ ɔ əɑ əɚɝɔɗɚ əɔ Ɏ ɚɐəɚɘ ɝɗɟɣɌɑ ɟɓɗɚ-

Ɏɚɏɚ ɡɌɜɌɖɞɑɜɌ (ɞɌɍɗ. ʈ1, ɜɔɝ. 1). ȮɝɗɑɐɝɞɎɔɑ 

ɚɏɜɌəɔɣɑəɔɕ Ɏ ɛɜɚɞɚɖɚɗɑ ɔɝɝɗɑɐɚɎɌəɔɫ ɔ Ɏ 

ɣɌɝɞəɚɝɞɔ Ɏ ɓɌɍɚɜɑ ɖɜɚɎɔ ɟ ɒɔɎɚɞəɧɡ (Ɏɑɞɑɜɔ-

əɌɜəɧɡ ɛɌɢɔɑəɞɚɎ, Ɍ əɑ ɩɖɝɛɑɜɔɘɑəɞɌɗɨəɧɡ 

ɗɌɍɚɜɌɞɚɜəɧɡ),  ɘɧ  Ɏ  ɐɌəəɚɘ  ɔɝɝɗɑɐɚɎɌəɔɔ əɑ  
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ɘɚɏɗɔ ɚɢɑəɔɞɨ ɖɔəɑɞɔɣɑɝɖɔɑ ɛɌɜɌɘɑɞɜɧ ɟɝɞɚɕ-

ɣɔɎɚɝɞɔ ɛɜɑɛɌɜɌɞɌ Mn-ȰȸȽȬ in vivo. ȺɐəɌɖɚ 

ɘɚɒəɚ ɛɜɑɐɛɚɗɌɏɌɞɨ, ɣɞɚ, ɝɟɐɫ ɛɚ əɑɍɚɗɨɤɚɘɟ, 

əɚ Ɏɝɑ ɒɑ ɐɚɝɞɚɎɑɜəɚɘɟ ɟɝɔɗɑəɔɪ ɔɓɚɍɜɌɒɑəɔɫ 

ɍɌɓɌɗɨəɧɡ ɝɞɜɟɖɞɟɜ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɛɚɝɗɑ ɎɎɑ-

ɐɑəɔɫ Mn-ȰȸȽȬ (ɜɔɝ. 2 ɏ, ɞɌɍɗ. ʈ1), ɛɜɚɔɝɡɚ-

ɐɔɞ əɑɍɚɗɨɤɌɫ ɐɔɝɝɚɢɔɌɢɔɫ ɖɚɘɛɗɑɖɝɌ Mn-

ȰȸȽȬ ɝ ɎɧɝɎɚɍɚɒɐɑəɔɑɘ Mn, ɛɚɝɖɚɗɨɖɟ ɔɓ-

Ɏɑɝɞəɚ, ɣɞɚ ɝɎɚɍɚɐəɧɕ Mn ɛɚɝɗɑ ɜɌɝɥɑɛɗɑəɔɫ 

ɖɚɘɛɗɑɖɝɚɎ ɓɌɘɑɞəɚɕ ɐɚɗɑɕ əɌɖɌɛɗɔɎɌɑɞɝɫ Ɏ 

ɖɗɑɞɖɌɡ ɘɚɓɏɌ [18]. ȶɌɖɔɡ-ɗɔɍɚ ɠɔɓɔɚɗɚɏɔɣɑ-

ɝɖɔɡ ɔɗɔ ɏɑɘɌɞɚɗɚɏɔɣɑɝɖɔɡ ɩɠɠɑɖɞɚɎ ɝ ɩɞɔɘ 

ɠɑəɚɘɑəɚɘ ɝɎɫɓɌəɚ əɑ ɍɧɗɚ. Ȯ ɞɚ ɒɑ Ɏɜɑɘɫ Ɏɔ-

ɓɟɌɗɔɓɌɢɔɫ ɚɛɟɡɚɗɔ ɛɜɔ ɚɞɝɟɞɝɞɎɔɔ əɌɖɚɛɗɑəɔɫ 

Ɏ ɐɜɟɏɔɡ ɎəɑɘɚɓɏɚɎɧɡ ɞɖɌəɫɡ ɏɚɗɚɎɧ ɍɧɗɌ 

Ɏɛɚɗəɑ ɚɣɑɎɔɐəɌ (ɜɔɝ. 2). 

ȼɌəɑɑ ɘɧ ɔɝɛɚɗɨɓɚɎɌɗɔ ɝɠɚɜɘɟɗɔɜɚɎɌə-

əɧɕ Ɏɧɤɑ ɛɚɐɡɚɐ ɐɗɫ ɝɗɟɣɌɫ ɖɚɘɛɗɑɖɝɌ Mn-

ȸȴȭȴ, ɖɚɞɚɜɧɕ ɛɚɓɎɚɗɔɗ ɩɠɠɑɖɞɔɎəɚ ɎɔɓɟɌɗɔ-

ɓɔɜɚɎɌɞɨ ɘɔɚɖɌɜɐɔɌɗɨəɧɕ ɖɜɚɎɚɞɚɖ ɛɜɔ ȸȼȾ ɝ 

ɩɞɔɘ ɎɑɥɑɝɞɎɚɘ Ɏ Ⱦ1-ɎɓɎɑɤɑəəɚɕ ɎɔɓɟɌɗɔɓɌɢɔɔ 

Ɏ əɚɜɘɑ ɔ ɛɜɔ ɩɖɝɛɑɜɔɘɑəɞɌɗɨəɚɘ ɚɝɞɜɚɘ ɔə-

ɠɌɜɖɞɑ ɘɔɚɖɌɜɐɌ [11]. ɉɞɚɞ ɖɚɘɛɗɑɖɝ ɫɎɗɫɑɞɝɫ 

ɛɜɫɘɧɘ ɌəɌɗɚɏɚɘ 99mTc-ȾɑɡəɑɞɜɔɗɌ ð ɘɌɜɖɑɜɌ 

ɘɔɚɖɌɜɐɔɌɗɨəɚɏɚ ɔ ɚɛɟɡɚɗɑɎɚɏɚ ɖɜɚɎɚɞɚɖɌ ɐɗɫ 

ȺɀɉȶȾ- ɔɝɝɗɑɐɚɎɌəɔɕ. ȻɜɑɐɝɞɌɎɗɑəəɧɑ ɓɐɑɝɨ 

ɛɑɜɎɚəɌɣɌɗɨəɧɑ ɜɑɓɟɗɨɞɌɞɧ ɛɚɖɌɓɧɎɌɪɞ, ɣɞɚ ɔ 

Ɏ ɝɗɟɣɌɑ ɖɚɘɛɗɑɖɝɌ Mn-ȰȸȽȬ ɞɑəɐɑəɢɔɫ ɜɌɝ-

ɛɜɚɝɞɜɌəɑəɔɫ əɌ ȸȼȾ ɝ ɖɚəɞɜɌɝɞəɧɘ ɟɝɔɗɑəɔɑɘ 

çɞɜɌɐɔɢɔɕè ɏɌɘɘɌ-ɝɢɔəɞɔɏɜɌɠɔɔ ɝɚɡɜɌəɫɑɞɝɫ ð 

Mn -ȰȸȽȬ ɚɖɌɓɧɎɌɑɞɝɫ ɐɗɫ ɝɗɟɣɌɫ ɠɔɍɜɚɓəɚ-

ɩɛɔɞɑɗɔɌɗɨəɧɡ ɚɛɟɡɚɗɑɕ əɚɝɚɏɗɚɞɖɔ ɞɜɚɛəɧɘ ɖ 

ɚɛɟɡɚɗɑɎɧɘ ɛɚɜɌɒɑəɔɫɘ, ɐɚɝɞɚɎɑɜəɚ ɚɞɗɔɣɌɫɝɨ 

ɛɚ ɔəɞɑəɝɔɎəɚɝɞɔ əɌɖɚɛɗɑəɔɫ Mn-ȰȸȽȬ Ɏ ɞɖɌ-

əɫɡ ɚɛɟɡɚɗɔ ɚɞ əɌɖɚɛɗɑəɔɫ ɛɜɔ ɎɚɝɛɌɗɔɞɑɗɨəɚɕ  

ɛɌɞɚɗɚɏɔɔ. 99mȾɝ-ȰȸȽȬ ɔɝɛɚɗɨɓɟɑɞɝɫ ɛɜɔ 

ȺɀɉȶȾ ɚɛɟɡɚɗɑɕ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ, ɛɚɣɑɖ, ɘɚ-

ɗɚɣəɚɕ ɒɑɗɑɓɧ, ɔ, Ɏɑɜɚɫɞəɚ, ɎəɌɣɌɗɑ Ɏ ɩɖɝɛɑ-

ɜɔɘɑəɞɑ, Ɍ ɍɚɗɑɑ ɐɌɗɨəɑɕ ɛɑɜɝɛɑɖɞɔɎɑ  ɔ Ɏ ɖɗɔ-

əɔɖɑ, Mn-ȰȸȽȬ ɘɚɒɑɞ ɚɖɌɓɌɞɨɝɫ ɚɛɟɡɚɗɑɝɛɑ-

ɢɔɠɔɣəɧɘ ɖɚəɞɜɌɝɞəɧɘ ɛɜɑɛɌɜɌɞɚɘ ɐɗɫ ȸȼȾ 

ɛɜɔ ɩɞɔɡ ɒɑ ɓɌɍɚɗɑɎɌəɔɫɡ [19 - 21].  

ȹɑɗɨɓɫ əɑ ɟɖɌɓɌɞɨ ɓɐɑɝɨ əɌ ɞɚɞ əɑɐɚɝɞɌɞɚɖ, 

ɣɞɚ ɘɧ ɛɚɖɌ əɑ ɘɚɒɑɘ ɟɞɎɑɜɒɐɌɞɨ, ɔɐɑəɞɔɣəɌ 

ɗɔ ɠɌɜɘɌɖɚɖɔəɑɞɔɖɌ  Mn-ȰȸȽȬ ɔ 99mȾɝ-ȰȸȽȬ 

ɛɜɔ ɚɛɟɡɚɗɑɎɚɕ ɛɌɞɚɗɚɏɔɔ ɔɗɔ əɑɞ. ȾɌɖɚɑ ɔɝɝɗɑ-

ɐɚɎɌəɔɑ əɌ ɍɚɗɑɑ ɘɑɗɖɔɡ ɒɔɎɚɞəɧɡ (ɖɜɧɝɧ ɝ 

ɛɑɜɑɎɔɞɧɘɔ ɚɛɟɡɚɗɫɘɔ) Ɏ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ Ɏɑ-

ɐɑɞɝɫ. ȺɐəɌɖɚ ɟɒɑ ɝɑɏɚɐəɫ ɛɜɑɐɝɞɌɎɗɫɑɞɝɫ  

ɚɍɚɝəɚɎɌəəɧɘ ɛɚɗɌɏɌɞɨ, ɣɞɚ ɔɝɛɚɗɨɓɚɎɌəɔɑ 

ɖɚɘɛɗɑɖɝɚɚɍɜɌɓɚɎɌɞɑɗɑɕ, ɛɑɜɎɚəɌɣɌɗɨəɚ ɜɌɓɜɌ-

ɍɚɞɌəəɧɡ ɐɗɫ ɞɑɡəɑɢɔɫ, Ɏ ɖɚɘɛɗɑɖɝəɧɡ ɝɚɑɐɔ-

əɑəɔɫɡ ɝ ɘɌɜɏɌəɢɑɘ ɝɛɚɝɚɍəɚ Ɏ ɍɚɗɨɤɑɕ ɘɑɜɑ 

ɜɑɤɔɞɨ ɓɌɐɌɣɟ ɝɚɓɐɌəɔɫ ɝɛɑɢɔɠɔɣɑɝɖɔɡ ɐɔɌ-

ɏəɚɝɞɔɣɑɝɖɔɡ ɖɚəɞɜɌɝɞəɧɡ ɎɑɥɑɝɞɎ ɐɗɫ ȸȼ-

ɞɚɘɚɏɜɌɠɔɔ, Ɍ Mn-ȯȸȻȬȺ. Mn-ȸȬȯ3, Mn-

ɞɑɞɜɌɠɚɝɘɔə, Mn-ɠɟɜɔɠɚɝɘɔə, ɖɚɘɛɗɑɖɝɧ 

ɘɌɜɏɌəɢɌ ɝ ɌəɌɗɚɏɌɘɔ ɏɗɪɖɚɓɧ ɔ ɐɜɟɏɔɑ ɛɑɜɑɕ-

ɐɟɞ ɔɓ ɝɠɑɜɧ ɞɑɚɜɑɞɔɣɑɝɖɚɕ Ɏɚɓɘɚɒəɚɝɞɔ Ɏ 

ɛɜɌɖɞɔɖɟ. 

ȴɝɞɚɣəɔɖ ɠɔəɌəɝɔɜɚɎɌəɔɫ ɔ ɖɚəɠɗɔɖɞ 

ɔəɞɑɜɑɝɚɎ. 

ȬɎɞɚɜɧ ɐɌəəɚɕ ɝɞɌɞɨɔ ɛɚɐɞɎɑɜɐɔɗɔ ɚɞɝɟɞ-

ɝɞɎɔɑ ɠɔəɌəɝɚɎɚɕ ɛɚɐɐɑɜɒɖɔ ɔɝɝɗɑɐɚɎɌəɔɫ ɔ 

ȾɌɍɗɔɢɌ ʈ1.   ȻɚɖɌɓɌɞɑɗɔ ɔəɐɑɖɝɌ ɟɝɔɗɑəɔɫ Ⱦ1-ɝɔɏəɌɗɌ ȸȼȾ ɜɌɓɗɔɣəɧɡ ɝɞɜɟɖɞɟɜ ɏɚɗɚɎɧ 

ɛɜɔ ɎɎɑɐɑəɔɔ Mn-ȰȸȽȬ ɒɔɎɚɞəɧɘ ɝ ɚɛɟɡɚɗɑɎɧɘɔ ɔ ɎɚɝɛɌɗɔɞɑɗɨəɧɘɔ ɛɚɜɌɒɑəɔɫɘɔ əɚ-

ɝɚɏɗɚɞɖɔ (p ð ɐɚɝɞɚɎɑɜəɚɝɞɨ ɘɑɒɏɜɟɛɛɚɎɚɏɚ ɜɌɓɗɔɣɔɫ). 

 ʌʠʙʨʦʟʥʦ-ʵʧʠʪʝʣʠʘʣʴʥʳʝ ʦʧʫʭʦʣʠ 
ɺʦʩʧʘʣʠʪʝʣʴʥʳʝ ʧʦʨʘʞʝʥʠʷ ʩʣʠʟʠʩʪʦʡ 

ʥʦʩʦʛʣʦʪʢʠ 

ʆʧʫʭʦʣʴ, ʧʝʨʠʬʝʨʠʯʝʩʢʠʝ ʦʪʜʝʣʳ 1,6
 Ñ 0,12 - 

ʆʧʫʭʦʣʴ, ʮʝʥʪʨʘʣʴʥʳʝ ʦʪʜʝʣʳ 1,27 Ñ 0,08 - 

ʄʳʰʮʳ ʣʠʮʘ 1,07 Ñ 0,03 1,09 Ñ 0,04 

(p>0,05) 

ɻʣʘʟʥʦʝ ʷʙʣʦʢʦ ï  ʩʪʝʢʣʦʚʠʜʥʦʝ ʪʝʣʦ 1,02 Ñ 0,01 1,03 Ñ 0,01 

(p>0,05) 

ɻʣʘʟʥʦʝ ʷʙʣʦʢʦ ï  ʨʘʜʫʞʥʘʷ ʦʙʦʣʦʯʢʘ 1,24 Ñ 0,07 1,22 Ñ 0,06 

(p>0,05) 

ʂʦʨʘ ʙʦʣʴʰʠʭ ʧʦʣʫʰʘʨʠʡ 1,05Ñ 0,02 1,06Ñ 0,03 

(p>0,05) 

ɹʝʣʦʝ ʚʝʱʝʩʪʚʦ 1,03Ñ 0,02 1,04Ñ 0,03( 

p>0,05) 

ɹʘʟʘʣʴʥʳʝ ʷʜʨʘ 1,06Ñ 0,02 1,05Ñ 0,03 

(p>0,05) 

ʉʣʠʟʠʩʪʘʷ ʥʦʩʦʚʳʭ ʨʘʢʦʚʠʥ 1,03 Ñ 0,02 1,19 Ñ 0,05 

(p<0,05) 

ʂʦʥʩʪʘʥʪʘ ʩʢʦʨʦʩʪʠ ʧʝʨʝʥʦʩʘ ʠʟ ʢʨʦʚʠ ʚ ʪʢʘʥʴ  kʢʨʦʚʴ-ʪʢʘʥʴ  ʙʳʣʘ ʤʝʥʝʝ 0,12 ʤʣ/ʤʠʥ/100 ʛ ʪʢʘʥʠ ʜʣʷ ʚʩʝʭ 

ʥʝʦʧʫʭʦʣʝʚʳʭ ʩʪʨʫʢʪʫʨ ʚ ʦʙʣʘʩʪʠ ʛʦʣʦʚʳ ʠ ʙʦʣʝʝ 0,24 ʤʣ/ʤʠʥ/100 ʛ ʪʢʘʥʠ ʚ ʚʘʩʢʫʣʷʨʠʟʠʨʦʚʘʥʥʳʭ ʦʪʜʝʣʘʭ 

ʦʧʫʭʦʣʠ, ʩ ʤʝʜʣʝʥʥʦʡ ʦʙʨʘʪʥʦʡ ʜʠʬʬʫʟʠʝʡ ʠ  kʪʢʘʥʴ - ʢʨʦʚʴ < 0,04 ʤʣ/ʤʠʥ/100 ʛ ʪʢʘʥʠ. 
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ɖɚəɠɗɔɖɞɌ ɔəɞɑɜɑɝɚɎ, ɚ ɖɚɞɚɜɧɡ əɑɚɍɡɚɐɔɘɚ ɝɚɚɍɥɔɞɨ.
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ɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. ȸɧ ɛɚɛɧɞɌɗɔɝɨ ɖɚɗɔɣɑɝɞɎɑəəɚ ɚɢɑəɔɞɨ ɎɧɝɎɚɍɚɒɐɑəɔɑ 

Gd(III) ɔɓ ɛɌɜɌɘɌɏəɔɞəɧɡ ɖɚəɞɜɌɝɞəɧɡ ɛɜɑɛɌɜɌɞɚɎ Ɏ ɚɜɏɌəɔɓɘɑ ɝ ɔɝɛɚɗɨɓɚɎɌ-

əɔɑɘ ɝɛɑɢɔɌɗɨəɚ ɜɌɓɜɌɍɚɞɌəəɚɕ ɠɑəɚɘɑəɚɗɚɏɔɣɑɝɖɚɕ ɠɌɜɘɌɖɚɖɔəɑɞɔɣɑɝɖɚɕ 

ɘɚɐɑɗɔ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ.  ȹɌ ɚɝəɚɎɑ ɘɟɗɨɞɔɖɚɘɛɌɜɞɘɑəɞəɚɕ ɘɌɞɑɘɌɞɔɣɑɝɖɚɕ ɘɚ-

ɐɑɗɔ ɖɔəɑɞɔɖɔ ɢɔɖɗɔɣɑɝɖɔɡ ɔ ɗɔəɑɕəɧɡ ɖɚɘɛɗɑɖɝɚɎ Gd ɍɧɗɌ ɛɜɚɌəɌɗɔɓɔɜɚɎɌəɌ ɔɡ 

ɐɔɝɝɚɢɔɌɢɔɫ ɓɌ ɝɣɑɞ ɞɜɌəɝɘɑɞɌɗɗɔɜɚɎɌəɔɫ ɔɚəɌɘɔ ɘɔɖɜɚɩɗɑɘɑəɞɚɎ (Zn, Co ɔ Mn). ȸɚ-

ɐɑɗɨ ɎɖɗɪɣɌɗɌ ɖɚɘɛɌɜɞɘɑəɞɧ ɛɗɌɓɘɧ ɖɜɚɎɔ (ɖɌɖ ɢɑəɞɜɌɗɨəɧɕ), ɝɚɑɐɔəɔɞɑɗɨəɚɕ ɔ ɘɧ-

ɤɑɣəɚɕ ɞɖɌəɔ, ɛɑɣɑəɔ, ɛɚɣɑɖ, ɝ ɜɌɝɣɑɞɚɘ ɖɚəɝɞɌəɞ ɛɜɫɘɚɏɚ (ɛɗɌɓɘɌ-ɞɖɌəɨ) ɔ ɚɍɜɌɞəɚɏɚ 

(ɞɖɌəɨ-ɛɗɌɓɘɌ) ɛɑɜɑəɚɝɌ. Ȱɗɫ ɜɌɝɣɑɞɌ ɜɑɌɗɨəɧɡ ɖɚəɝɞɌəɞ ɛɑɜɑəɚɝɌ ɔɝɛɚɗɨɓɚɎɌɗɔɝɨ ɐɌə-

əɧɑ ɐɔəɌɘɔɣɑɝɖɔɡ ȸȼȾ-ɔɝɝɗɑɐɚɎɌəɔɕ ɝ ɚɡɎɌɞɚɘ ɏɚɗɚɎɧ, ɏɜɟɐəɚɕ ɖɗɑɞɖɔ, ɛɑɣɑəɔ ɔ ɛɚ-

ɣɑɖ, Ɏ Ⱦ1-Ȯȴ ɝɛɔə-ɩɡɚ ɜɑɒɔɘɑ (TR=15 ɘɝ, TE=500 ɘɝ, ɘɌɞɜɔɢɌ 256ɡ392, ɐɗɔɞɑɗɨəɚɝɞɨ 

ɖɌɐɜɌ 15-30 ɝ). ȾɖɌəɑɎɌɫ ɐɔɝɝɚɢɔɌɢɔɫ ɛɌɜɌɘɌɏəɑɞɔɖɚɎ ɘɚɐɑɗɔɜɚɎɌɗɌɝɨ əɌ ɚɝəɚɎɑ ɖɚə-

ɖɟɜɑəɞəɚɏɚ Ɏɧɞɑɝəɑəɔɫ Gd ɘɔɖɜɚɩɗɑɘɑəɞɌɘɔ, Ɏ ɝɚɚɞɎɑɞɝɞɎɔɔ ɝɚ ɝɡɑɘɚɕ ɞɜɌəɝɘɑɞɌɗɗɔ-

ɜɚɎɌəɔɫ Kalman-Tyrcso. Ȯ ɖɌɣɑɝɞɎɑ ɛɚɖɌɓɌɞɑɗɑɕ ɝɞɌɍɔɗɨəɚɝɞɔ Ȼȸȶ ɔɝɛɚɗɨɓɚɎɌɗɔɝɨ ɔə-

ɐɑɖɝɧ ɞɑɜɘɚɐɔəɌɘɔɣɑɝɖɚɕ (ȶɞɑɜɘ) ɔ çɖɌɒɟɥɑɕɝɫè (ɛɜɔ pH=7,4) ɝɞɌɍɔɗɨəɚɝɞɔ. ȸɚɐɑɗɔ-

ɜɚɎɌɗɔɝɨ ɛɜɚɢɑɝɝɧ ɜɌɝɛɜɑɐɑɗɑəɔɫ ɔ ɐɔɝɝɚɢɔɌɢɔɔ ɏɌɐɚɐɔɌɘɔɐɌ; ɏɌɐɚɛɑəɞɑɞɌɞɌ ɐɔ-

ɘɑɏɗɪɘɔəɚɎɚɕ ɝɚɗɔ, ɏɌɐɚɍɟɞɔɜɚɗɌ, ɏɌɐɚɎɑɜɝɑɞɌɘɔɐɌ. ȻɜɑɐɛɚɗɌɏɌɗɚɝɨ, ɣɞɚ Ɏɚ Ɏɝɑɡ ɝɗɟ-

ɣɌɫɡ ɛɌɜɌɘɌɏəɑɞɔɖ ɎɎɚɐɔɞɝɫ Ɏ ɢɑəɞɜɌɗɨəɟɪ ɖɌɘɑɜɟ, Ɏ ɛɗɌɓɘɟ ɖɜɚɎɔ ɚɐəɚɘɚɘɑəɞəɚ. 

ȸɚɐɑɗɨ ɍɧɗɌ ɜɑɌɗɔɓɚɎɌəɌ Ɏ ɝɜɑɐɌɡ MatLab  ɔ SciLab 

ȼɑɓɟɗɨɞɌɞɧ. Ȼɜɔ ɘɚɐɑɗɔɜɚɎɌəɔɔ ɐɔɝɝɚɢɔɌɢɔɔ ɛɌɜɌɘɌɏəɑɞɔɖɚɎ əɌ ɚɝəɚɎɑ ɠɑ-

əɚɘɑəɚɗɚɏɔɣɑɝɖɚɕ ɘɚɐɑɗɔ ɍɧɗɚ ɎɧɫɎɗɑəɚ ɚɞɝɟɞɝɞɎɔɑ ɜɌɝɛɌɐɌ ɍɚɗɑɑ 20% ɎɎɑɐɑəəɚɕ ɐɚ-

ɓɧ ɔ ɍɑɓɚɛɌɝəɚɑ ɛɜɔɘɑəɑəɔɑ ð ɐɗɫ ɗɔəɑɕəɧɡ ɛɚɗɔɌɢɑɞɌɞəɧɡ ɖɚəɞɜɌɝɞɚɎ ɛɜɔ ɝəɔɒɑəɔɔ  

Ƚȶɀ  ɐɚ 32-33  ɘɗ/ɘɔə/ɘ2, Ɍ ɢɔɖɗɔɣɑɝɖɔɡ ð ɐɚ Ƚȶɀ = 22 ɘɗ/ɘɔə/ɘ2. ȳɌɐɑɜɒɖɌ ɛɌɜɌ-

ɘɌɏəɑɞɔɖɌ Ɏ ɞɖɌəɫɡ ɚɛɜɑɐɑɗɫɗɌɝɨ ɝɚɚɞəɚɤɑəɔɑɘ ɖɚɩɠɠɔɢɔɑəɞɚɎ ɛɜɫɘɚɏɚ ɔ ɚɍɜɌɞəɚɏɚ 

ɞɜɌəɝɛɚɜɞɌ ɔ ɚɞɘɑɣɌɗɌɝɨ ɞɚɗɨɖɚ Ɏ ɞɖɌəɔ ɚɛɟɡɚɗɔ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ, Ɏ ɖɚɞɚɜɚɕ ɩɞɚ ɝɚɚɞ-

əɚɤɑəɔɑ ɍɧɗɚ əɌɔɍɚɗɨɤɔɘ ɖɌɖ ɛɜɔ ɔɝɛɚɗɨɓɚɎɌəɔɔ ɗɔəɑɕəɧɡ (ɏɌɐɚɐɔɌɘɔɐ ð kɛɗɌɓɘɌ-

ɚɛɟɡɚɗɨ = 5,87 Ñ 0,31 ɘɗ/ɘɔə/100 ɝɘ3; kɚɛɟɡɚɗɨ-ɛɗɌɓɘɌ = 0,91Ñ0,23 ɘɗ/ɘɔə/100 ɝɘ3), 

ɞɌɖ ɔ ɢɔɖɗɔɣɑɝɖɔɡ (ɏɌɐɚɍɟɞɔɜɚɗ ð kɛɗɌɓɘɌ-ɚɛɟɡɚɗɨ = 5,42 Ñ 0,37ɘɗ/ɘɔə/100 ɝɘ3; kɚɛɟ-

ɡɚɗɨ-ɛɗɌɓɘɌ = 0,71 Ñ 0,17 ɘɗ/ɘɔə/100 ɝɘ3) ɖɚəɞɜɌɝɞɚɎ. 

ȳɌɖɗɪɣɑəɔɑ. Ȼɚ ɜɑɓɟɗɨɞɌɞɌɘ ɠɌɜɘɌɖɚɖɔəɑɞɔɣɑɝɖɚɕ ɘɚɐɑɗɔ ɐɔɝɝɚɢɔɌɢɔɔ ɖɚə-

ɞɜɌɝɞɚɎ-ɛɌɜɌɘɌɏəɑɞɔɖɚɎ, ɛɜɔ ɝɟɥɑɝɞɎɟɪɥɔɡ ɛɚɖɌɓɌɞɑɗɫɡ ɖɔəɑɞɔɣɑɝɖɚɕ ɝɞɌɍɔɗɨəɚɝɞɔ 

ɎɧɝɎɚɍɚɒɐɑəɔɑ ɛɌɜɌɘɌɏəɑɞɔɖɌ Ɏ ɛɗɌɓɘɑ ɛɜɑɎɧɤɌɗɌ 20%, ɔ ɜɔɝɖ ɞɚɖɝɔɣəɚɝɞɔ ɜɑɓɖɚ 

ɛɚɎɧɤɌɗɝɫ ɐɗɫ ɝɗɟɣɌɫ ɗɔəɑɕəɧɡ ɖɚəɞɜɌɝɞɚɎ-ɛɌɜɌɘɌɏəɑɞɔɖɚɎ ð ɛɜɔ Ƚȶɀ ɘɑəɑɑ 33 

ɘɗ/ɘɔə/1,73ɘ2, ɔ ɐɗɫ ɢɔɖɗɔɣɑɝɖɔɡ ð ɛɜɔ Ƚȶɀ ɘɑəɑɑ 22 ɘɗ/ɘɔə/1,73 ɘ2. 
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DIGITAL SIMULATION OF DISSOCIATION OF PARAMAGNETIC CONTRAST AGENTS 

BASED ON STRUCTURAL AND BIOPHYSIC PARAMETERS OF LINEAR AND CYCLIC 

COMPLEXES OF GD3+: PROGNOSIS OF TOXIC COMPLICATIONS RISK 

 

Ussov W.Yu.1,  Bakhmetyeva M.I. 2, Savello N.V. 3, Shimanovsky N.L. 4 
 

urpose.  To estimate the release of Gd (III) from the contrast agents using speci al 

phenomenolo gic pharmacokinetic multicompartment model.  

Materials and methods. Basing on phenomenologic multicompartment model of k i-

netic of cyclic and linear paramagnetic contrast agents with Gd we evaluated the kinetic of 

dissociation in plasma due to  transmetallation with microelements (Zn, Co ɔ Mn). The mod-

el comprised the co mpartments of blood plasma (as central one), of muscle and connective 

tissue, of liver, of kidney, with calculation of constants of direct (plasma -to-tissue) and back 

(tissue -to-plasma) transfer. In order to calculate the real constants of transport the data of 

dynamic MRI studies were employed, in particular T1 -w SE frontal plane dynamic scanning 

of contrast distribution  over head, chest and upper abdomen and retroperitoneal reg ion 

(TR=15 ms, TE=5 00 ms, matrix 256ɡ392, scan as short as 15-30 ɝ). Tissue dissociation of 

paramagnetics has been simulated on the basis of co mpetitive transmetallation of Gd with 

microelements, according to transmetallation scheme pr oposed by F.Kalman and G.Tyrsco. 

As inte gral indices of stability of contrast agents the thermodynamic stability constant 

ȶɞɑɜɘ , ɔ çɖɌɒɟɥɑɕɝɫè(ɛɜɔ pH=7,4) ɝɞɌɍɔɗɨəɚɝɞɔ were employed. There were simulated 

the kinetic and dissociation processes of gadodiamide (ȶtherm = 16,9; ȶpH=7,4 = 14,9 ); 

gadopentetate bimegluminate(ȶtherm  = 22,1; ȶpH=7,4 = 18,3), gadobutirol (ȶtherm  = 

21,8; ȶpH=7,4 = 17,2), gadoversetamide (ȶtherm = 17; ȶpH=7,4 = 15 ). It was assumed in 

all cases the contrast was instantly injected and distributed in the central compartment  

(blood plasma). The simul ation model was implemented using MatLab and SciLab.  

Results.  When simulating the transmetallation of paramagnetics using this pheno m-

enologic model there was no significat release of Gd for over 20% of the injected dose in case 

of linear complexes of Gd down to glomerular filtration rate as low as 32 -33 

ml/min/1,73sqm, and in case of cyclic stable complexes of Gd down to GFR = 25  

ml/min/1,73sqm.  

The tissue retention of contrast paramagnetic was determined essentially by ratio of d irect 

and back transfer constants, and was obvious only in brain glial tumor, in which this ratio 

was max imal both for linear paramagnetic contrasts (in particular for gadodiamide kplasma -

tumor = 5,87 Ñ 0,31 ml/min/100cm3; ktumor-plasma = 0,91Ñ0,23 ml/min/100cm3), and 

for cyclic ones (for gadobutirol kplasma -tumor = 5,42 Ñ 0,37 ml/min/100cm3; kɚɛɟɡɚɗɨ-

ɛɗɌɓɘɌ  = 0,71 Ñ 0,17 ml/min/100cm3 ). 

Conclusion.  Pharmacokinetic and pharmacodynamic simulation of dissociation of 

par amagnetic contrast agents with current  indexes of kinetic stability shows abrupt rise in 

release of free Gd in plasma over 20% with concomitant risk of toxicity in cases of GFR b e-

low 33 ml/min/1,73 sqm when employing linear contrast agents, and with cyclic contrast 

when GFR b elow 25 ml/min/1,7 3 sqm.  
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ɚɎɑɜɤɑəɝɞɎɚɎɌəɔɑ ɘɑɞɚɐɚɎ ɛɌɜɌɘɌɏ-

əɔɞəɚɏɚ ɖɚəɞɜɌɝɞəɚɏɚ ɟɝɔɗɑəɔɫ ɛɜɑɐ-

ɝɞɌɎɗɫɑɞ ɝɚɍɚɕ ɝɑɏɚɐəɫ ɚɐəɚ ɔɓ ɎɌɒ-

əɑɕɤɔɡ əɌɛɜɌɎɗɑəɔɕ ɜɌɓɎɔɞɔɫ ɘɌɏ-

əɔɞəɚ-ɜɑɓɚəɌəɝəɚɕ ɞɚɘɚɏɜɌɠɔɔ (ȸȼȾ) Ɏ ȼɚɝɝɔɔ 

[1]. ȭɚɗɑɑ ɣɑɘ Ɏ 95% ɝɗɟɣɌɑɎ ɔɝɛɚɗɨɓɚɎɌəɔɫ ɛɌ-

ɜɌɘɌɏəɔɞəɚɏɚ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ (Ȼȸȶ) ɚɝɟ-

ɥɑɝɞɎɗɫɑɞɝɫ ɝ ɛɚɘɚɥɨɪ ɖɚəɞɜɌɝɞəɧɡ ɛɜɑɛɌɜɌ-

ɞɚɎ əɌ ɚɝəɚɎɑ ɝɚɑɐɔəɑəɔɕ Gd (III), ɖɌɖ ɗɔəɑɕəɧɡ 

(ÊȺɘəɔɝɖɌə, ÊȸɌɏəɑɎɔɝɞ, ÊȮɨɪɏɌɘ, 

ÊȺɛɞɔɘɌɜɖ),  ɞɌɖ ɔ ɢɔɖɗɔɣɑɝɖɔɡ (ÊȻɜɚɡɌəɝ, 

ÊȯɌɐɚɎɔɝɞ, ÊȰɚɞɌɜɑɘ). Ȼɜɔɘɑəɑəɔɑ ɖɚəɞɜɌɝɞ-

əɧɡ ɛɜɑɛɌɜɌɞɚɎ ð ɛɌɜɌɘɌɏəɑɞɔɖɚɎ ɛɜɔɎɑɗɚ ɖ 

ɜɑɓɖɚɘɟ ɟɎɑɗɔɣɑəɔɪ ɐɔɌɏəɚɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɚɕ 

ɔəɠɚɜɘɌɢɔɔ, ɛɚɗɟɣɌɑɘɚɕ ɛɜɔ ȸȼȾ-

ɔɝɝɗɑɐɚɎɌəɔɔ, ɔ ɖɌɖ ɛɜɌɎɔɗɚ ɓɌ ɝɣɑɞ ɩɞɚɏɚ 

ɟɗɟɣɤɌɑɞ ɔ ɔəɐɔɎɔɐɟɌɗɨəɧɕ ɛɜɚɏəɚɓ ɛɌɢɔɑəɞɌ 

[2]. ȺɐəɌɖɚ, Ɏ ɛɚɝɗɑɐəɔɑ ɐɑɝɫɞɔɗɑɞɔɑ ɍɧɗɔ 

ɛɜɑɐɝɞɌɎɗɑəɧ ɐɚɝɞɌɞɚɣəɚ ɚɍɚɝəɚɎɌəəɧɑ ɐɌə-

əɧɑ ɚ ɞɚɘ, ɣɞɚ ɐɌɒɑ ɝɗɑɐɚɎɚɑ ɎɧɝɎɚɍɚɒɐɑəɔɑ 

Gd(III) ɔɓ ɞɌɖɔɡ ɖɚɘɛɗɑɖɝɚɎ ɘɚɒɑɞ ɛɜɔɎɚɐɔɞɨ ɖ 

ɜɌɓɎɔɞɔɪ ɛɚɞɑəɢɔɌɗɨəɚ ɗɑɞɌɗɨəɧɡ ɚɝɗɚɒəɑəɔɕ 

ñ Ɏ ɣɌɝɞəɚɝɞɔ ɔəɞɑɜɝɞɔɢɔɌɗɨəɚɏɚ ɠɔɍɜɚɓɌ ɛɚ-

ɣɑɖ ɔ ɝɚɑɐɔəɔɞɑɗɨəɚɕ ɞɖɌəɔ, ɛɚɗɟɣɔɎɤɑɏɚ 

əɌɓɎɌəɔɑ əɑɠɜɚɏɑəəɚɏɚ ɝɔɝɞɑɘəɚɏɚ ɠɔɍɜɚɓɌ ɔ 

ɛɜɔɎɑɗɚ ɖ ɟɖɌɓɌəɔɪ əɑ ɔɝɛɚɗɨɓɚɎɌɞɨ ɔɡ ɟ ɛɌɢɔ-

ɑəɞɚɎ ɝɚ ɝɖɚɜɚɝɞɨɪ ɖɗɟɍɚɣɖɚɎɚɕ ɠɔɗɨɞɜɌɢɔɔ 

(Ƚȶɀ)  ɛɚɣɑɖ ɘɑəɑɑ 35 ɘɗ/ɘɔə/1,73 ɘ2 [3, 4, 5, 

6].  

ȶ ɝɚɒɌɗɑəɔɪ, ɚɍɦɑɖɞɔɎəɧɑ ɖɜɔɞɑɜɔɔ 

ɚɢɑəɖɔ ɜɔɝɖɌ ɛɜɔɘɑəɑəɔɫ ɖɚɘɛɗɑɖɝɚɎ Gd ɐɗɫ 

ɛɌɢɔɑəɞɚɎ ɛɚɖɌ ɚɝəɚɎɌəɧ ɛɚɣɞɔ ɔɝɖɗɪɣɔɞɑɗɨəɚ 

ɞɚɗɨɖɚ əɌ ɖɗɔəɔɣɑɝɖɚɘ ɚɛɧɞɑ ɐɔɌɏəɚɝɞɔɖɔ ɞɌ-

ɖɔɡ ɚɝɗɚɒəɑəɔɕ  [4, 5]. Ɂɚɞɫ ɠɌɜɘɌɖɚɖɔəɑɞɔɖɌ  

Ɏ ɚɜɏɌəɔɓɘɑ ɝɚɑɐɔəɑəɔɕ ȰȾȻȬ ɔ ɑɏɚ ɌəɌ-

ɗɚɏɚɎ ɖɌɖ ɝ 99mTc, ɞɌɖ ɔ ɝ Gd ɔɓɟɣɑəɌ ɛɜɌɖɞɔ-

ɣɑɝɖɔ ɔɝɣɑɜɛɧɎɌɪɥɑ [7], ɐɚ ɝɔɡ ɛɚɜ ɚɞɝɟɞɝɞɎɟ-

ɑɞ ɌəɌɗɔɓ ɎɓɌɔɘɚɝɎɫɓɑɕ ɘɑɒɐɟ ɎɧɝɎɚɍɚɒɐɑəɔ-

ɑɘ Gd(III) ɔɓ ɖɚəɞɜɌɝɞəɧɡ ɛɜɑɛɌɜɌɞɚɎ ð ɖɚɘ-

ɛɗɑɖɝɚɎ ɝ ɗɔəɑɕəɧɘɔ ɔɗɔ ɢɔɖɗɔɣɑɝɖɔɘɔ ɛɚɗɔɌ-

ɢɑɞɌɞəɧɘɔ ɝɚɑɐɔəɑəɔɫɘɔ ɔ ɔəɐɔɎɔɐɟɌɗɨəɧɘɔ 

ɡɌɜɌɖɞɑɜɔɝɞɔɖɌɘɔ ɜɌɝɛɜɑɐɑɗɑəɔɫ ɔ ɐɔɝɝɚɢɔɌ-

ɢɔɔ ɔɡ Ɏ ɚɜɏɌəɔɓɘɑ, Ɏ ɣɌɝɞəɚɝɞɔ əɌ ɚɝəɚɎɑ 

ɠɌɜɘɌɖɚɖɔəɑɞɔɣɑɝɖɔɡ ɛɚɐɡɚɐɚɎ. Ȯ ɞɚ ɒɑ Ɏɜɑɘɫ 

ɛɚəɫɞəɚ, ɣɞɚ ɔɝɛɚɗɨɓɚɎɌəɔɑ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ 

ɗɔɤɨ ɐɗɫ ɔɓɟɣɑəɔɫ ɎɚɛɜɚɝɌ ɚ ɖɔəɑɞɔɖɑ ɖɚɘ-

ɛɗɑɖɝɚɎ Gd ɟ ɛɌɢɔɑəɞɚɎ ɝ ɐɚɝɞɚɎɑɜəɚ ɝəɔɒɑə-

əɚɕ Ƚȶɀ əɑɛɜɔɑɘɗɑɘɚ. 

Ȼɚɩɞɚɘɟ ɘɧ ɛɚɛɧɞɌɗɔɝɨ ɛɜɚɌəɌɗɔɓɔɜɚ-

ɎɌɞɨ ɜɔɝɖ ɎɧɝɎɚɍɚɒɐɑəɔɫ Gd(III) ɔɓ ɛɌɜɌɘɌɏ-

əɔɞəɧɡ ɖɚəɞɜɌɝɞəɧɡ ɖɚɘɛɗɑɖɝɚɎ, ɔ ɜɔɝɖ ɜɌɓ-

Ɏɔɞɔɫ ɞɚɖɝɔɣɑɝɖɔɡ ɚɝɗɚɒəɑəɔɕ ɝ ɔɝɛɚɗɨɓɚɎɌəɔ-

ɑɘ ɝɛɑɢɔɌɗɨəɚ ɜɌɓɜɌɍɚɞɌəəɚɕ ɘəɚɏɚɣɌɝɞɑɎɚɕ 

ɠɑəɚɘɑəɚɗɚɏɔɣɑɝɖɚɕ ɠɌɜɘɌɖɚɖɔəɑɞɔɣɑɝɖɚɕ 

ɘɚɐɑɗɔ, ɌɐɌɛɞɔɜɚɎɌəəɚɕ ɖ ɜɑɌɗɨəɚɕ ɖɗɔəɔɣɑ-

ɝɖɚɕ ɛɜɌɖɞɔɖɑ ɛɚ ɐɌəəɧɘ ɖɚɗɔɣɑɝɞɎɑəəɚɕ 

ɚɢɑəɖɔ əɌɖɚɛɗɑəɔɫ ɛɌɜɌɘɌɏəɑɞɔɖɚɎ Ɏ ɞɖɌəɫɡ 

ɛɜɔ  ɐɔəɌɘɔɣɑɝɖɚɘ  ȸȼ-ɞɚɘɚɏɜɌɠɔɣɑɝɖɚɘ ɔɝ-

ɝɗɑɐɚɎɌəɔɔ ɝ ɚɐəɚɎɜɑɘɑəəɧɘ ɚɡɎɌɞɚɘ ɏɚɗɚɎɧ, 

ɏɜɟɐəɚɕ ɖɗɑɞɖɔ ɔ ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. 

Ȯ ɚɝəɚɎɑ ɔɝɝɗɑɐɚɎɌəɔɫ ɗɑɒɌɗɚ ɔɝɛɚɗɨɓɚ-

ɎɌəɔɑ ɘɟɗɨɞɔɖɚɘɛɌɜɞɘɑəɞəɚɕ ɘɌɞɑɘɌɞɔɣɑɝɖɚɕ 

ɘɚɐɑɗɔ ɠɌɜɘɌɖɚɖɔəɑɞɔɖɔ ɢɔɖɗɔɣɑɝɖɔɡ ɔ ɗɔ-

əɑɕəɧɡ ɖɚɘɛɗɑɖɝɚɎ Gd, əɌ ɚɝəɚɎɑ ɔɓɎɑɝɞəɚɏɚ Ɏ 

ɢɑɗɚɘ ɜɌɝɛɜɑɐɑɗɑəɔɫ Ɏ ɚɜɏɌəɔɓɘɑ ɛɜɚɔɓɎɚɐəɧɡ 

ɢɔɖɗɔɣɑɝɖɔɡ ɔ ɗɔəɑɕəɧɡ ɛɚɗɔɌɢɑɞɌɞəɧɡ ɡɑɗɌ-

ɞɚɎ ñ ɖɚɘɛɗɑɖɝɚɚɍɜɌɓɚɎɌɞɑɗɑɕ Gd [2, 7]. ȽɡɑɘɌ 

ɘɚɐɑɗɔ ɛɜɑɐɝɞɌɎɗɑəɌ ɐɑɞɌɗɨəɚ əɌ ɜɔɝɟəɖɑ 1.  

Ȯ ɣɌɝɞəɚɝɞɔ, ɠɌɜɘɌɖɚɖɔəɑɞɔɣɑɝɖɌɫ ɘɚ-

ɐɑɗɨ ɎɖɗɪɣɌɗɌ Ɏ ɝɑɍɫ ɢɑəɞɜɌɗɨəɧɕ ɖɚɘɛɌɜɞ-

ɘɑəɞ ð ɛɗɌɓɘɟ ɢɔɜɖɟɗɔɜɟɪɥɑɕ ɖɜɚɎɔ, ɛɜɔ ɩɞɚɘ 

Ɏəɟɞɜɔɖɗɑɞɚɣəɚɑ ɛɚɏɗɚɥɑəɔɑ Ȼȸȶ ɖɌɖ ɫɐɑɜəɧ-

ɘɔ ɖɗɑɞɖɌɘɔ ɖɜɚɎɔ, ɞɌɖ ɔ ɩɜɔɞɜɚɢɔɞɌɘɔ, ɔ 

Ƚ 

 

ȼɔɝ. 1 (Fig. 1) 

ȼɔɝ.1. ȽɡɑɘɌ ɘəɚɏɚɣɌɝɞɑɎɚɕ ɠɌɜɘɌɖɚɖɔəɑɞɔ-

ɣɑɝɖɚɕ ɘɚɐɑɗɔ, ɔɝɛɚɗɨɓɚɎɌəəɚɕ ɐɗɫ ɖɚɗɔɣɑ-

ɝɞɎɑəəɚɕ ɚɢɑəɖɔ ɖɔəɑɞɔɖɔ ɔ ɞɖɌəɑɎɚɏɚ əɌɖɚɛɗɑ-

əɔɫ ɛɌɜɌɘɌɏəɔɞəɧɡ ɖɚəɞɜɌɝɞəɧɡ ɛɜɑɛɌɜɌɞɚɎ 

(Ȼȸȶ). Ȼɑɜɑəɚɝ Ȼȸȶ ɘɑɒɐɟ ɣɌɝɞɫɘɔ Ɏɚ Ɏɝɑɡ 

ɝɗɟɣɌɫɡ ɛɜɑɐɛɚɗɌɏɑɞɝɫ ɗɔəɑɕəɧɘ ɔ əɑ ɓɌɎɔɝɫ-

ɥɔɘ ɚɞ ɖɚəɢɑəɞɜɌɢɔɔ ɛɜɑɛɌɜɌɞɌ Ɏ ɖɚɘɛɌɜɞ-

ɘɑəɞɑ. 

Fig. 1.       Layout of the multicompartmental pha r-

macokinetic model employed for the quantitative 

evaluation of kinetic and ti ssue uptake of par a-

magnetic contrast agents (PCA). The transport of 

PCA between compartments in all cases is a s-

sumed as linear and non -dependent on concentr a-

tion of the agent in the compartment.  
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ɞɜɚɘɍɚɢɔɞɌɘɔ ɝɣɔɞɌɗɚɝɨ ɛɜɑəɑɍɜɑɒɔɘɚ ɘɌɗɧɘ, 

Ɍ ɚɍɦɑɘ ɜɌɝɛɜɑɐɑɗɑəɔɫ ɛɜɔ ɩɞɚɘ ɠɌɖɞɔɣɑɝɖɔ 

ɝɚɚɞɎɑɞɝɞɎɚɎɌɗ ɚɍɦɑɘɟ ɛɗɌɓɘɧ, ɖɚɞɚɜɧɕ Ɏ ɝɎɚɪ 

ɚɣɑɜɑɐɨ ɜɌɝɝɣɔɞɧɎɌɗɝɫ ɛɚ əɚɘɚɏɜɌɘɘɑ [8] - ɖɌɖ 

ȺɂȻ = Ⱥɂȶ * ( 1 - Ht), ɏɐɑ Ht ñ ɏɑɘɌɞɚɖɜɔɞ, Ɍ 

Ⱥɂȶ - ɚɍɦɬɘ ɢɔɜɖɟɗɔɜɟɪɥɑɕ ɖɜɚɎɔ (Ɏ ɗɔɞɜɌɡ), 

ɖɚɞɚɜɧɕ Ɏ ɝɎɚɪ ɚɣɑɜɑɐɨ  Ⱥɂȶ = 0,417 * ɜɚɝɞ3 + 

0,045 * ȸȾ ð 0,03 ð ɐɗɫ ɘɟɒɣɔə ɔ  Ⱥɂȶ = 0,414 * 

ɜɚɝɞ3 + 0,0328 * ȸȾ ð 0,03, ɏɐɑ ȸȾ-ɘɌɝɝɌ ɞɑɗɌ Ɏ 

ɖɏ. ɉɗɔɘɔəɌɢɔɫ Ȼȸȶ ɛɜɑɐɛɚɗɌɏɌɗɌɝɨ ɛɟɞɑɘ 

ɖɗɟɍɚɣɖɚɎɚɕ ɠɔɗɨɞɜɌɢɔɔ, ɛɜɚɛɜɢɔɚəɌɗɨəɚ ɝɖɚ-

ɜɚɝɞɔ ɖɗɟɍɚɣɖɚɎɚɕ ɠɔɗɨɞɜɌɢɔɔ (Ƚȶɀ, ɖɌɖ 

ɘɗ/ɘɔə/1,73 ɖɎ.ɘ. ɛɚɎɑɜɡəɚɝɞɔ ɞɑɗɌ). Ȼɜɑɐɛɚ-

ɗɌɏɌɗɚɝɨ, ɣɞɚ ɛɚɣɑɣəɧɕ ɖɗɔɜɑəɝ ɖɚɘɛɗɑɖɝɚɎ Gd 

ɛɜɑɐɝɞɌɎɗɫɑɞ ɝɚɍɚɕ ɞɚɣəɟɪ ɚɢɑəɖɟ Ƚȶɀ, ɛɜɔ 

ɜɌɝɣɑɞɑ Ɏ ɑɐɔəɔɢɌɡ ɘɗ/ɘɔə/1,73 ɘ2, ɖɌɖ  ɛɜɑɐ-

ɝɞɌɎɗɑəɚ əɔɒɑ Ɏ ɝɔɝɞɑɘɑ ɟɜɌɎəɑəɔɕ, ɚɛɔɝɧɎɌ-

ɪɥɔɡ ɘɑɒɣɌɝɞɑɎɚɕ ɞɜɌəɝɛɚɜɞ Ȼȸȶ. Ȼɜɔ ɩɞɚɘ 

ɛɑɜɑɡɚɐ Ȼȸȶ Ɏ ɞɚɗɥɟ ɛɌɜɑəɡɔɘɧ ɛɚɣɖɔ ɛɜɑɐ-

ɛɚɗɌɏɌɗɝɫ əɑ ɝɎɫɓɌəəɧɘ ɝ ɛɜɚɢɑɝɝɚɘ ɖɗɟɍɚɣɖɚ-

Ɏɚɕ ɠɔɗɨɞɜɌɢɔɔ. 

Ȼɜɔ ɠɚɜɘɟɗɔɜɚɎɖɑ ɘɚɐɑɗɔ ɛɜɑɐɛɚɗɌɏɌ-

ɗɚɝɨ, ɣɞɚ ɖɌɖ ɛɚɣɑɣəɌɫ ɠɔɗɨɞɜɌɢɔɫ, ɞɌɖ ɔ ɛɑɜɑ-

əɚɝ ɛɌɜɌɘɌɏəɑɞɔɖɚɎ ɣɑɜɑɓ ɏɔɝɞɚɏɑɘɌɞɔɣɑɝɖɔɑ 

ɍɌɜɨɑɜɧ ɛɜɑɐɝɞɌɎɗɫɑɞ ɝɚɍɚɕ ɗɔəɑɕəɧɕ ɛɜɚɢɑɝɝ 

ɍɑɓ əɌɝɧɥɑəɔɫ ɔ ɍɑɓ ɚɍɗɑɏɣɑəəɚɏɚ ɞɜɌəɝɛɚɜɞɌ, 

ɞ.ɑ. ɗɔəɑɕəɧɕ Ɏɚ Ɏɝɑɘ ɐɔɌɛɌɓɚəɑ ɐɔɌɏəɚɝɞɔɣɑ-

ɝɖɔɡ ɖɚəɑɢɑəɞɜɌɢɔɕ Ȼȸȶ. Ȯ ɖɌɣɑɝɞɎɑ ɛɑɜɔɠɑ-

ɜɔɣɑɝɖɔɡ ɖɚɘɛɌɜɞɘɑəɞɚɎ ɜɌɝɝɘɌɞɜɔɎɌɗɔɝɨ Ɏ 

ɣɌɝɞəɚɝɞɔ: ɏɚɗɚɎəɚɕ ɘɚɓɏ, ɞɖɌəɨ ɏɗɔɌɗɨəɚɕ ɚɛɟ-

ɡɚɗɔ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ, ɛɌɜɑəɡɔɘɌ ɛɑɣɑəɔ, ɛɌ-

ɜɑəɡɔɘɌ ɛɚɣɖɔ ɔ ð ɖɌɖ ɑɐɔəɚɑ ɢɑɗɚɑ ð ɘɧɤɑɣ-

əɌɫ ɔ ɝɚɑɐɔəɔɞɑɗɨəɌɫ ɞɖɌəɨ ɔ ɛɚɐɖɚɒəɌɫ ɖɗɑɞ-

ɣɌɞɖɌ. ȾɖɌəɨ ɚɛɟɡɚɗɑɎɧɡ ɏɗɔɌɗɨəɧɡ əɚɎɚɚɍɜɌ-

ɓɚɎɌəɔɕ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɎɧɐɑɗɫɗɌɝɨ Ɏ ɖɌɣɑɝɞɎɑ 

ɚɞɐɑɗɨəɚɏɚ ɖɚɘɛɌɜɞɘɑəɞɌ ɘɚɐɑɗɔ, ɛɚɝɖɚɗɨɖɟ Ɏɝɑ 

ɎɑɜɔɠɔɖɌɢɔɚəəɧɑ ɔɝɝɗɑɐɚɎɌəɔɫ ɓɌɞɑɘ ɛɜɚɎɚ-

ɐɔɗɔɝɨ əɌ ɘɌɞɑɜɔɌɗɑ ɛɌɢɔɑəɞɚɎ ɝ əɚɎɚɚɍɜɌɓɚ-

ɎɌəɔɫɘɔ ɂȹȽ. ȾɖɌəɑɎɧɘ ɛɚɏɗɚɥɑəɔɑɘ ɖɚə-

ɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ Ɏ ɝɞɜɟɖɞɟɜɌɡ ɗɑɏɖɔɡ ɔ 

ɖɚɝɞəɚɏɚ ɝɖɑɗɑɞɌ ɛɜɑəɑɍɜɑɏɌɗɔ, ɖɌɖ ɘɌɗɚɓəɌɣɔ-

ɘɧɘɔ ɛɚ Ɏɑɗɔɣɔəɑ Vd. ȾɚɏɐɌ Ɏɑɗɔɣɔəɧ ɖɚəɢɑə-

ɞɜɌɢɔɕ Ȼȸȶ Ɏ ɛɗɌɓɘɑ ɖɜɚɎɔ  ɛɚɐɣɔəɫɪɞɝɫ ɝɔ-

ɝɞɑɘɑ ɟɜɌɎəɑəɔɕ ɛɜɑɐɝɞɌɎɗɑəəɚɕ ɠɌɜɘɌɖɚ-

ɖɔəɑɞɔɣɑɝɖɚɕ ɘɚɐɑɗɔ: 

(3), ɔ ɞɚ ɒɑ ɝɛɜɌɎɑɐɗɔɎɚ ɐɗɫ ɝɗɟɣɌɫ ɖɚɘ-

ɛɌɜɞɘɑəɞɚɎ ɛɌɜɑəɡɔɘɧ ɛɚɣɖɔ ɔ ɝɚɑɐɔəɔɞɑɗɨ-

əɚɕ ɞɖɌəɔ. ȹɑ ɛɜɑəɑɍɜɑɏɌɫ Ɏɧɡɚɐɚɘ Ȼȸȶ ɔɓ 

ɖɗɑɞɚɖ ɛɑɣɑəɔ Ɏ ɒɑɗɣɨ, ɐɗɫ ɝɗɟɣɌɫ ɛɑɣɑəɔ ɞɚɏɐɌ  

ɝɛɜɌɎɑɐɗɔɎɚ. Ȱɗɫ ɝɗɟɣɌɫ ɖɚɘɛɌɜɞɘɑəɞɌ ɒɑɗɣɔ Ɏ 

əɌɣɌɗɨəɧɑ ɘɔəɟɞɧ ɔɝɝɗɑɐɚɎɌəɔɫ, ɐɚ ɓɌɘɑɞəɚɏɚ 

ɎɧɡɚɐɌ ɛɌɜɌɘɌɏəɑɞɔɖɌ ɝ ɛɌɝɝɌɒɑɘ ɒɑɗɣɔ ɐɔ-

ɝɞɌɗɨəɑɑ Ɏɚ Ɏəɑɛɑɣɑəɚɣəɧɑ ɛɟɞɔ ɔ Ɏ ɛɜɚɝɎɑɞ 

ɖɔɤɑɣəɔɖɌ ɝɛɜɌɎɑɐɗɔɎɚ ɟɜɌɎəɑəɔɑ. 

ɏɐɑ Ci ð ɖɚəɢɑəɞɜɌɢɔɔ Ȼȸȶ Ɏ ɝɚɚɞɎɑɞ-

ɝɞɎɟɪɥɔɡ ɖɚɘɛɌɜɞɘɑəɞɌɡ, Ɍ ɖɚɩɠɠɔɢɔɑəɞɧ 

kA -B ð ɗɔəɑɕəɧɑ ɖɚɩɠɠɔɢɔɑəɞɧ ɛɌɝɝɔɎəɚɏɚ 

ɛɑɜɑəɚɝɌ ɔɓ ɖɚɘɛɌɜɞɘɑəɞɌ Ȭ Ɏ ɖɚɘɛɌɜɞɘɑəɞ Ȯ, 

ɖɌɖ Ɏ ɣɌɝɞəɚɝɞɔ ɛɜɑɐɝɞɌɎɗɑəɚ əɌ ɜɔɝ.1. ȶɌɖ 

ɚɣɑɎɔɐəɚ [9], ɝɔɝɞɑɘɌ ɟɜɌɎəɑəɔɕ (1-5) ɘɚɒɑɞ 

ɍɧɞɨ ɚɐəɚɓəɌɣəɚ ɣɔɝɗɑəəɚ ɜɑɤɑəɌ Ɏ ɚɞəɚɤɑəɔɔ 

ɐɑɕɝɞɎɔɞɑɗɨəɧɡ ɓəɌɣɑəɔɕ ɖɚɩɠɠɔɢɔɑəɞɚɎ 

ɘɑɒɣɌɝɞɑɎɚɏɚ ɛɑɜɑəɚɝɌ kA-B ɛɜɔ ɟɝɗɚɎɔɔ ɔɓ-

Ɏɑɝɞəɧɡ əɑɛɜɑɜɧɎəɧɡ ɓɌɎɔɝɔɘɚɝɞɑɕ Ci (t) ɐɗɫ 

ɚɜɏɌəəɧɡ ɖɚɘɛɌɜɞɘɑəɞɚɎ.  Ȯ ɖɌɣɑɝɞɎɑ əɌɣɌɗɨ-

əɚɏɚ ɟɝɗɚɎɔɫ ɛɜɔəɔɘɌɗɚɝɨ, ɣɞɚ Ɏɚ Ɏɝɑɡ ɝɗɟɣɌɫɡ 

ɛɌɜɌɘɌɏəɑɞɔɖ ɎɎɚɐɔɞɝɫ Ɏ ɢɑəɞɜɌɗɨəɟɪ ɖɌɘɑɜɟ, 

Ɏ ɛɗɌɓɘɟ ɖɜɚɎɔ, ɚɐəɚɘɚɘɑəɞəɚ, ɝ ɜɌɎəɚɘɑɜəɧɘ 

ɜɌɓɎɑɐɑəɔɑɘ Ɏ ɚɍɦɑɘɑ ɜɌɝɛɜɑɐɑɗɑəɔɫ (Vd ð 

ɛɜɑɐɝɞɌɎɗɫɪɥɑɘ ɝɚɍɚɕ ɚɍɦɑɘ ɢɔɜɖɟɗɔɜɟɪɥɑɕ 

ɛɗɌɓɘɧ)  Ɏ ɞɑɣɑəɔɑ ɛɜɑəɑɍɜɑɒɔɘɚ ɘɌɗɚɏɚ Ɏɜɑ-

ɘɑəɔ., ɞɌɖ, ɣɞɚ CɛɗɌɓɘɌ(t=0) = (ȰɚɓɌȻȸȶ) / Vd .  

Ȯ ɝɎɚɪ ɚɣɑɜɑɐɨ ɎəɟɞɜɔɖɚɘɛɌɜɞɘɑəɞəɌɫ 

ɖɔəɑɞɔɖɌ Ȼȸȶ ñ ɖɚɘɛɗɑɖɝɚɎ Gd ɘɚɐɑɗɔɜɚɎɌ-

ɗɌɝɨ Ɏ Ɍɝɛɑɖɞɑ ɖɚəɖɟɜɑəɞəɚɏɚ Ɏɧɞɑɝəɑəɔɫ Gd ɔɓ 

ɖɚɘɛɗɑɖɝəɧɡ ɝɚɑɐɔəɑəɔɕ Ɏəɟɞɜɔɖɗɑɞɚɣəɧɘɔ 

ɔɚəɌɘɔ Zn, Co ɔ Mn [10, 11], ɖɚəɢɑəɞɜɌɢɔɔ ɖɚ-

ɞɚɜɧɡ Ɏ ɞɖɌəɫɡ ɝɣɔɞɌɗɔɝɨ ɟ Ɏɝɑɡ ɛɌɢɔɑəɞɚɎ ɝɚ-

ɚɞɎɑɞɝɞɎɟɪɥɔɘɔ ɝɜɑɐəɑɛɚɛɟɗɫɢɔɚəəɧɘ [10]. 

Ȱɗɫ ɞɌɖɚɏɚ ɖɚəɖɟɜɑəɞəɚɏɚ Ɏɧɞɑɝəɑəɔɫ ɝ ɎɧɝɎɚ-

ɍɚɒɐɑəɔɑɘ ɛɌɜɌɘɌɏəɑɞɔɖɌ ɔɓ ɖɚɘɛɗɑɖɝɌ Ȼȸȶ 

F.Kalman ɔ G.Tyrsco [12] ɍɧɗɌ ɛɜɑɐɗɚɒɑəɌ ɖɗɌɝ-

ɝɔɣɑɝɖɌɫ ɝɡɑɘɌ ɞɜɌəɝɘɑɞɌɗɗɔɜɚɎɌəɔɫ, ɖɚɞɚɜɌɫ 

ɖɌɖ ɜɌɓ ɛɚɓɎɚɗɫɑɞ ɛɜɚɌəɌɗɔɓɔɜɚɎɌɞɨ ɎɧɝɎɚ-

ɍɚɒɐɑəɔɑ Gd ɔɓ ɘɚɗɑɖɟɗɧ Ȼȸȶ Ɏ ɞɖɌəɔ. Ȯ 

əɌɤɑɘ ɝɗɟɣɌɑ ɛɚɖɌɓɌɞɑɗɔ ɖɚəɝɞɌəɞ ɜɑɌɖɢɔɕ 

Ɏəɟɞɜɔɖɗɑɞɚɣəɚɏɚ ɞɜɌəɝɘɑɞɌɗɗɔɜɚɎɌəɔɫ ɔəɐɔ-

ɎɔɐɟɌɗɨəɚ əɑ ɚɛɜɑɐɑɗɫɗɔɝɨ, ɛɚɝɖɚɗɨɖɟ in-vivo 

ɩɞɚ ɛɚɖɌ ɘɑɞɚɐɔɣɑɝɖɔ  əɑɎɚɓɘɚɒəɚ, ɞɌɖ ɣɞɚ ɔɝ-

ɛɚɗɨɓɚɎɌɗɔɝɨ ɟɝɜɑɐəɑəəɧɑ Ɏɑɗɔɣɔəɧ ɐɗɫ ɚɍɑɓ-

ɒɑɗɑɓɑəəɚɕ ɛɗɌɓɘɧ, Ɏ ɝɚɚɞɎɑɞɝɞɎɔɔ ɝ ɛɌɜɌɘɑɞ-

ɜɌɘɔ ɐɗɫ ɔɝɝɗɑɐɚɎɌəəɧɡ ɖɚɘɛɗɑɖɝɚɎ [12, 13]. 

ȹɌɤɌ ɎɧɣɔɝɗɔɞɑɗɨəɌɫ ɘɚɐɑɗɨ ɐɔɝɝɚɢɔɌɢɔɔ ɛɌ-

ɜɌɘɌɏəɑɞɔɖɚɎ Ɏ ɛɗɌɓɘɑ ɛɚɗəɚɝɞɨɪ ɚɛɔɜɌɗɌɝɨ əɌ 

ɚɍɥɑɑ ɚɛɔɝɌəɔɑ ɛɚɐɡɚɐɌ  Kalman-Tyrsco [12] ɔ 

ɠɌɖɞɔɣɑɝɖɔ ɛɜɑɐɝɞɌɎɗɫɗɌ ɝɚɍɚɕ ɑɑ ɣɌɝɞəɟɪ ɜɑ-

ɌɗɔɓɌɢɔɪ ɐɗɫ ɝɗɟɣɌɫ ɢɔɖɗɔɣɑɝɖɔɡ ɔ ɗɔəɑɕəɧɡ 

ɏɌɐɚɗɔəɔɑɎɧɡ ɖɚɘɛɗɑɖɝɚɎ (ɜɔɝ. 2). 

Ȯɑɗɔɣɔəɧ ɛɚɖɌɓɌɞɑɗɑɕ ɝɞɌɍɔɗɨəɚɝɞɔ ɖɚɘ-

ɛɗɑɖɝɚɎ - ɔəɐɑɖɝɧ ɞɑɜɘɚɐɔəɌɘɔɣɑɝɖɚɕ - ȶɞɑɜɘ 

ɔ çɖɌɒɟɥɑɕɝɫè, ɝɚɚɞɎɑɞɝɞɎɟɪɥɑɕ pH=7,4, ɝɞɌ-

ɍɔɗɨəɚɝɞɔ, Ɍ ɞɌɖɒɑ Ɏɜɑɘɫ ɐɔɝɝɚɢɔɌɢɔɔ Ɏ ɍɔɚɗɚ-

ɏɔɣɑɝɖɔɡ ɝɜɑɐɌɡ ð ɖɔəɑɞɔɣɑɝɖɌɫ ɝɞɌɍɔɗɨəɚɝɞɨ, 

ɚɛɜɑɐɑɗɫɪɥɔɑ ɝɖɚɜɚɝɞɨ ɐɔɝɝɚɢɔɌɢɔɔ Ɏ ɜɌɝɞɎɚ-

ɜɌɡ ɛɌɜɌɘɌɏəɔɞəɧɡ ɖɚəɞɜɌɝɞəɧɡ ɝɚɑɐɔəɑəɔɕ ð 

ɖɚɘɛɗɑɖɝɚɎ Gd, ɛɜɔəɔɘɌɗɔɝɨ, ɝɚɚɞɎɑɞɝɞɎɑəəɚ, 

ɖɌɖ ɛɜɑɐɝɞɌɎɗɑəɚ Ɏ ɞɌɍɗɔɢɑ 1 [14]. 

ȶɗɔəɔɣɑɝɖɔɑ ȸȼ-ɞɚɘɚɏɜɌɠɔɣɑɝɖɔɑ ɔɝɝɗɑ-

ɐɚɎɌəɔɫ. Ȱɗɫ ɖɚɗɔɣɑɝɞɎɑəəɚɏɚ ɌəɌɗɔɓɌ ɖɔəɑɞɔ-

ɖɔ ɛɚɏɗɚɥɑəɔɫ ɔ ɜɌɝɛɌɐɌ Ɏ ɛɗɌɓɘɑ ɔ ɞɖɌəɫɡ Ɏ 

ɝɚɚɞɎɑɞɝɞɎɔɔ ɝ ɔɝɛɚɗɨɓɚɎɌəəɚɕ ɘɚɐɑɗɨɪ ɍɧɗɔ 

ɛɜɚɎɑɐɑəɧ ɐɔəɌɘɔɣɑɝɖɔɑ ȸȼ-ɞɚɘɚɏɜɌɠɔɣɑɝɖɔɑ  
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ȼɔɝ. 2 (Fig. 2) 

ȼɔɝ.2.  ȽɡɑɘɌ ɜɑɌɖɢɔɕ ɞɜɌəɝɘɑɞɌɗɗɔɜɚɎɌəɔɫ 

ɛɚ Kalman ð Tyrsco [12] ɝ ɟɣɌɝɞɔɑɘ Ȼȸȶ ð  ɢɔɖ-

ɗɔɣɑɝɖɔɡ ɔ ɗɔəɑɕəɧɡ ɖɚɘɛɗɑɖɝɚɎ, ɔɝɛɚɗɨɓɚ-

ɎɌəəɌɫ ɐɗɫ ɌəɌɗɔɓɌ ɎɧɝɎɚɍɚɒɐɑəɔɫ  Gd. ȸɚ-

ɐɑɗɨ ɞɜɌəɝɘɑɞɌɗɗɔɜɚɎɌəɔɫ ɖɚəɞɜɌɝɞɌ ð ɛɌ-

ɜɌɘɌɏəɑɞɔɖɌ ð ɖɚɘɛɗɑɖɝɌ ɔɝɛɚɗɨɓɚɎɌɗɌɝɨ ɐɗɫ 

ɜɌɝɣɑɞɌ ɝɟɘɘɌɜəɚɏɚ ɖɚɗɔɣɑɝɞɎɌ ɝɎɚɍɚɐəɚɏɚ 

Gd, ɎɧɐɑɗɔɎɤɑɏɚɝɫ Ɏ ɜɑɓɟɗɨɞɌɞɑ ɞɜɌəɝɘɑɞɌɗ-

ɗɔɜɚɎɌəɔɫ (ɝɘ ɏɜɌɠɔɖɔ əɌ ɜɔɝ. 3). 

Fig. 2.  Layout scheme of transmetallati on reaction 

of ions with paramagnetic contrast agents  (both 

cyclic and linear complexes) employed for ana l-

ysis of tissue release of Gd, as proposed by  Ka l-

man and Tyrsco [12]. The model of transmetall a-

tion of paramagnetic contrast agent was e m-

ployed for c alculation of overall amount of free 

Gd released from the contrast agent due to co m-

petitive transmetallation (as shown in the plots of 

figure 3).  

ȾɌɍɗɔɢɌ ʈ 1.   ʇʦʢʘʟʘʪʝʣʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʧʘʨʘʤʘʛʥʠʪʥʳʭ ʢʦʥʪʨʘʩʪʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʩ ʣʠʥʝʡʥʦʡ 

(ʛʘʜʦʜʠʘʤʠʜ, ʛʘʜʦʚʝʨʩʝʪʘʤʠʜ ʠ ʜʠʤʝʛʣʶʤʠʥʘʪ ʛʘʜʦʧʝʥʪʝʪʘʪʘ) ʠ ʮʠʢʣʠʯʝʩʢʦʡ (ɻʘʜʦʙʫʪʠʨʦʣ) 

ʩʪʨʫʢʪʫʨʦʡ. 

 ʊʠʧ 

ʤʦʣʝʢʫʣʳ 

ʊʝʨʤʦʜʠʥʘʤʠʯʝʩʢʘʷ 

ʧʦʩʪʦʷʥʥʘʷ 

ʩʪʘʙʠʣʴʥʦʩʪʠ ʇʄʂ, 

ʂʪʝʨʤ 

çʂʘʞʫ
ʘʷʩʷè 

ʧʦʩʪʦʷʥʥʘʷ 

ʩʪʘʙʠʣʴʥʦʩʪʠ 

ʇʄʂ,  

ʂʠʥʝʪʠʯʝʩʢʘʷ 

ʩʪʘʙʠʣʴʥʦʩʪʴ 

ɻʘʜʦʜʠʘʤʠʜ ʥʝʠʦʥʥʦʝ 

ʣʠʥʝʡʥʦʝ 

16,9 14,9 συ ̒̆̋ 

ɻʘʜʦʧʝʥʪʝʪʘʪʘ 

ʙʠʤʝʛʣʶʤʠʥʦʚʘʷ 

ʩʦʣʴ 

ʥʝʠʦʥʥʦʝ 

ʣʠʥʝʡʥʦʝ 

21,8 17,2 ρπ ̍̉̎ 

ɻʘʜʦʚʝʨʩʝʪʘʤʠʜ ʥʝʠʦʥʥʦʝ 

ʣʠʥʝʡʥʦʝ 

16,6 15 ,0 ψυ ̒̆̋ 

ɻʘʜʦʙʫʪʠʨʦʣ ʥʝʠʦʥʥʦʝ 

ʤʘʢʨʦʮʠʢ
ʠ

ʯʝʩʢʦʝ 

22,1  18,3 ςτ ̘́̒́  
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ɔɝɝɗɑɐɚɎɌəɔɫ ɖɔəɑɞɔɖɔ ɛɚɏɗɚɥɑəɔɫ ɓɌɜɑɏɔ-

ɝɞɜɔɜɚɎɌəəɧɡ əɌ ɘɚɘɑəɞ əɌɣɌɗɌ ɔɝɝɗɑɐɚɎɌəɔɫ 

(ɝɑəɞɫɍɜɨ 2014 ɏ) ɛɌɜɌɘɌɏəɔɞəɧɡ ɖɚəɞɜɌɝɞəɧɡ 

ɛɜɑɛɌɜɌɞɚɎ, ɗɔəɑɕəɧɡ ð ɏɌɐɚɐɔɌɘɔɐɌ (ɟ 9 ɛɌ-

ɢɔɑəɞɚɎ), ɏɌɐɚɛɑəɞɑɞɌɞɌ ɐɔɘɑɏɗɪɘɔəɚɎɚɕ ɝɚɗɔ 

(ɟ 10 ɛɌɢɔɑəɞɚɎ),  ɏɌɐɚɎɑɜɝɑɞɌɘɔɐɌ (ɟ 9 ɛɌɢɔɑə-

ɞɚɎ),  ɔ ɢɔɖɗɔɣɑɝɖɚɏɚ ð ɏɌɐɚɍɟɞɔɜɚɗɌ (ɟ 11 ɛɌ-

ɢɔɑəɞɚɎ). ȴɝɝɗɑɐɚɎɌəɔɫ ɛɜɚɎɚɐɔɗɔɝɨ Ɏ ɜɌɘɖɌɡ 

ɞɑɖɟɥɑɏɚ ɖɗɔəɔɣɑɝɖɚɏɚ ɚɍɝɗɑɐɚɎɌəɔɫ ɛɌɢɔɑə-

ɞɚɎ ɝ əɔɓɖɚɐɔɠɠɑɜɑəɢɔɜɚɎɌəəɧɘɔ ɏɗɔɚɘɌɘɔ ɔ 

ɏɗɔɚɍɗɌɝɞɚɘɌɘɔ ɢɑəɞɜɌɗɨəɚɕ əɑɜɎəɚɕ ɝɔɝɞɑɘɧ, 

ɔ ɎɖɗɪɣɌɗɔ ɓɌɛɔɝɨ ɐɔəɌɘɔɖɔ əɌɖɚɛɗɑəɔɫ Ȼȸȶ 

Ɏ ɚɜɏɌəɌɡ ɔ ɞɖɌəɫɡ ɛɚ ɐɌəəɧɘ ɠɜɚəɞɌɗɨəɧɡ 

ɝɜɑɓɚɎ ɏɚɗɚɎɧ, ɏɜɟɐəɚɕ ɔ ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ,  

ɖɌɖ ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɨ Ⱦ1-Ȯȴ ɝɛɔə-ɩɡɚ ɔɓɚɍ-

ɜɌɒɑəɔɕ, ɛɜɔ TR=400 -550 ɘɝ, TE=10-15 ɘɝ, 

ɛɜɔ ɞɚɗɥɔəɑ ɝɜɑɓɌ 5-7 ɘɘ, Ɏ ɘɌɞɜɔɢɟ 256 ɡ392 

ɎɚɖɝɑɗɌ. ȺɐəɚɎɜɑɘɑəəɚ ɔɓ Ɏɑəɧ ɛɜɚɞɔɎɚɛɚɗɚɒ-

əɚɕ ɜɟɖɔ ɚɞɍɔɜɌɗɔ ɛɚ 5 ɘɗ ɖɜɚɎɔ əɌ 1, 3, 7, 15 

ɔ 40 ɘɔə, ɝ ɛɚɝɗɑɐɟɪɥɔɘ ɚɛɜɑɐɑɗɑəɔɑɘ ɝɚɐɑɜ-

ɒɌəɔɫ ɝɎɚɍɚɐəɚɏɚ ɔ ɝɎɫɓɌəəɚɏɚ (Ɏ ɝɚɝɞɌɎɑ Ȼȸȶ) 

ɏɌɐɚɗɔəɔɫ. ȶɚɗɔɣɑɝɞɎɑəəɚɑ ɝɚɐɑɜɒɌəɔɑ Gd ɔ 

ɖɚɘɛɗɑɖɝɚɎ Ɏ ɛɗɌɓɘɑ ɖɜɚɎɔ ɛɜɚɎɚɐɔɗɔ ɘɑɞɚɐɚɘ 

ɘɌɝɝ-ɝɛɑɖɞɜɚɘɑɞɜɔɔ. Ƚɛɑɖɞɜɧ ESI-MS ɜɑɏɔ-

ɝɞɜɔɜɚɎɌɗɔ əɌ ɛɜɔɍɚɜɑ Agilent LS/MS 1100 SL 

(Agilent Technologies, ȽɄȬ) ɝ ɔɚəɔɓɌɢɔɑɕ ɛɜɚɍɧ 

ɩɗɑɖɞɜɚɜɌɝɛɧɗɑəɔɑɘ (ESI) Ɏ ɜɑɒɔɘɑ ɜɑɏɔɝɞɜɌ-

ɢɔɔ ɛɚɗɚɒɔɞɑɗɨəɧɡ ɔ ɚɞɜɔɢɌɞɑɗɨəɧɡ ɔɚəɚɎ, 

ɘɌɝɝ-ɌəɌɗɔɓɌɞɚɜ ɞɔɛɌ ɔɚəəɚɕ ɗɚɎɟɤɖɔ. Ƚɚɐɑɜ-

ɒɌəɔɑ ɖɚəɞɜɌɝɞɌ-ɛɌɜɌɘɌɏəɑɞɔɖɌ Ɏ ɞɖɌəɫɡ ɛɜɔ 

ɐɔəɌɘɔɣɑɝɖɚɘ ȸȼȾ-ɔɝɝɗɑɐɚɎɌəɔɔ ɚɢɑəɔɎɌɗɚɝɨ 

ɖɌɖ ɍɧɗɚ ɚɛɔɝɌəɚ əɌɘɔ ɜɌəɨɤɑ ɛɟɞɑɘ ɝɜɌɎəɑ-

əɔɫ ɔɓɚɍɜɌɒɑəɔɕ ɝ ɒɔɐɖɚɝɞəɧɘɔ ɠɌəɞɚɘɌɘɔ ɝ 

ɔɓɎɑɝɞəɧɘ ɝɚɐɑɜɒɌəɔɑɘ Ȼȸȶ Ɏ ɠɔɓɔɚɗɚɏɔɣɑ-

ɝɖɚɘ ɜɌɝɞɎɚɜɑ [15]. 

ȾɌɖɒɑ ɟ Ɏɝɑɡ ɛɌɢɔɑəɞɚɎ ɐɚ ɔ ɛɚɝɗɑ ɖɚə-

ɞɜɌɝɞəɚɏɚ ɟɝɔɗɑəɔɫ ɛɚɗɟɣɌɗɔ ȸȼ-

ɞɚɘɚɏɜɌɠɔɣɑɝɖɔɑ ɞɚɘɚɝɜɑɓɧ Ɏ ɌɖɝɔɌɗɨəɧɡ, 

ɠɜɚəɞɌɗɨəɧɡ ɔ ɝɌɏɔɞɞɌɗɨəɧɡ ɛɗɚɝɖɚɝɞɫɡ Ɏ Ⱦ1-

Ȯȴ ɔ Ⱦ2-Ȯȴ ɝɛɔə-ɩɡɚ ɜɑɒɔɘɌɡ, ɛɚɗəɚɝɞɨɪ 

ɚɡɎɌɞɧɎɌɫ ɚɍɗɌɝɞɨ ɏɚɗɚɎɧ. Ȯɝɑ ɔɝɝɗɑɐɚɎɌəɔɫ ɟ 

ɛɌɢɔɑəɞɚɎ ɍɧɗɔ ɛɜɚɎɑɐɑəɧ ɝ ɛɚɘɚɥɨɪ ɞɚɘɚ-

ɏɜɌɠɚɎ Toshiba Titan Vantage (ȾɚɤɔɍɌ ȸɑɐɔɖɌɗ) 

ɔ Siemens Magnetom Open (Siemens Medical). 

Ȯɧɣɔɝɗɔɞɑɗɨəɚ ɛɜɑɐɝɞɌɎɗɑəəɌɫ Ɏɧɤɑ ɘɚ-

ɐɑɗɨ ɍɧɗɌ ɜɑɌɗɔɓɚɎɌəɌ Ɏ ɝɜɑɐɌɡ ɝɛɑɢɔɌɗɔɓɔɜɚ-

ɎɌəəɧɡ ɛɌɖɑɞɚɎ ɘɌɞɑɘɌɞɔɣɑɝɖɔɡ Ɏɧɣɔɝɗɑəɔɕ, 

ɘɚɐɑɗɔɜɚɎɌəɔɫ ɔ ɌəɌɗɔɓɌ ɔɓɚɍɜɌɒɑəɔɕ MatLab 

(Ɏɑɜɝɔɫ 6.2 ɛɚɐ ɟɛɜɌɎɗɑəɔɑɘ ȺȽ Windows 7.0) ɔ 

SciLab (ɛɚɐ ɟɛɜɌɎɗɑəɔɑɘ ȺȽ AltLinux ð ȶɑəɞɌɎɜ) 

[16, 17]. Ȯɝɑ ɜɑɓɟɗɨɞɌɞɧ ɛɜɑɐɝɞɌɎɗɑəɧ ɖɌɖ 

çȽɜɑɐəɑɑ Ñ ɚɤɔɍɖɌ ɝɜɑɐəɑɏɚè, ɝ ɝɜɌɎəɑəɔɑɘ ɛɚ 

ɖɜɔɞɑɜɔɫɘ ȽɞɦɪɐɑəɞɌ ɐɗɫ ɛɌɜəɧɡ ɔ əɑɛɌɜəɧɡ 

Ɏɧɍɚɜɚɖ. 

ȼɑɓɟɗɨɞɌɞɧ. 

ȶɚəɝɞɌəɞɧ ɝɖɚɜɚɝɞɔ ɛɑɜɑəɚɝɌ ɘɑɒɐɟ 

ɛɗɌɓɘɚɕ ɔ ɛɑɜɔɠɑɜɔɣɑɝɖɔɘɔ ɖɚɘɛɌɜɞɘɑəɞɌɘɔ 

ɛɚ ɐɌəəɧɘ ɐɔəɌɘɔɣɑɝɖɚɏɚ ȸȼ-

ɞɚɘɚɏɜɌɠɔɣɑɝɖɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɟɐɌɗɚɝɨ ɚɛɜɑ-

ɐɑɗɔɞɨ ɐɗɫ Ɏɝɑɡ ɖɚɘɛɌɜɞɘɑəɞɚɎ, ɖɜɚɘɑ ɛɌɜɑə-

ɡɔɘɧ ɛɚɣɖɔ, ɛɚɝɖɚɗɨɖɟ Ɏ ɡɚɐɑ ɖɚɗɔɣɑɝɞɎɑəəɚɕ 

ɚɢɑəɖɔ ɚɜɏɌəəɚɏɚ ɛɚɏɗɚɥɑəɔɫ ɖɚəɞɜɌɝɞɚɎ-

ɛɌɜɌɘɌɏəɑɞɔɖɚɎ əɑ ɟɐɌɗɚɝɨ ɐɚɝɞɚɎɑɜəɚ ɚɢɑəɔɞɨ 

əɌɖɚɛɗɑəɔɑ ɖɚəɞɜɌɝɞəɧɡ ɛɜɑɛɌɜɌɞɚɎ Ɏ ɜɌəəɪɪ 

ɠɌɓɟ Ɏ ɝɚɍɝɞɎɑəəɚ ɛɌɜɑəɡɔɘɑ ɛɚɣɖɔ, əɑ ɝɎɫɓɌə-

əɚɑ ɝ ɠɔɗɨɞɜɌɢɔɑɕ ð  ɞ. ɑ. ɜɌɓɐɑɗɔɞɨ ɘɑɒɐɟ ɝɚ-

ɍɚɕ ɖɚɩɠɠɔɢɔɑəɞɧ kɛɗɌɓɘɌ -ɘɚɣɌ  ɔ kɛɗɌɓɘɌ -

ɛɚɣɖɌ , ɛɜɔ ɞɚɘ, ɣɞɚ ɛɌɜɑəɡɔɘɌ ɛɚɣɖɔ ɛɑɜɎɚəɌ-

ɣɌɗɨəɚ ɎɧɐɑɗɫɗɌɝɨ Ɏ ɝɞɜɟɖɞɟɜɑ ɘɚɐɑɗɔ ɚɞɐɑɗɨ-

əɧɘ ɖɚɘɛɌɜɞɘɑəɞɚɘ. Ȱɗɫ ɚɝɞɌɗɨəɧɡ ɣɌɝɞɑɕ 

ɖɚəɝɞɌəɞɧ ɝɖɚɜɚɝɞɔ ɛɑɜɑəɚɝɌ ɘɑɒɐɟ ɛɗɌɓɘɚɕ ɔ 

əɔɘɔ ɝɚɝɞɌɎɔɗɔ ɐɗɫ ɛɜɑɐɝɞɌɎɗɑəəɚɕ ɘɚɐɑɗɔ Ɏɑ-

ɗɔɣɔəɧ, ɛɜɔɎɑɐɑəəɧɑ Ɏ ɞɌɍɗɔɢɑ 2.   

ȶɚəɝɞɌəɞɧ ɝɖɚɜɚɝɞɔ ɚɍɜɌɞəɚɏɚ ɛɑɜɑəɚɝɌ 

ɔɓ ɖɚɘɛɌɜɞɘɑəɞɚɎ Ɏ ɛɗɌɓɘɟ ɖɜɚɎɔ ɝɚɝɞɌɎɔɗɔ Ɏ 

ɝɎɚɪ ɚɣɑɜɑɐɨ Ɏɑɗɔɣɔəɧ, ɛɜɑɐɝɞɌɎɗɑəəɧɑ Ɏ ɞɌɍ-

ɗɔɢɑ 3. 

ȺɝəɚɎɧɎɌɫɝɨ əɌ ɛɚɗɟɣɑəəɧɡ ɐɌəəɧɡ, ɝ 

ɛɚɘɚɥɨɪ ɐɌəəɚɕ ɘɚɐɑɗɔ ɔ ɔɓɎɑɝɞəɧɡ ɠɔɓɔɚɗɚ-

ɏɔɣɑɝɖɔɡ ɛɌɜɌɘɑɞɜɌɡ ɝɚɐɑɜɒɌəɔɫ ɎɌɒəɑɕɤɔɡ 

ɍɔɚɗɚɏɔɣɑɝɖɔɡ ɘɔɖɜɚɩɗɑɘɑəɞɚɎ ð ɐɎɟɡ ɔ ɞɜɑɡɎɌ-

ɗɑəɞəɧɡ ɘɑɞɌɗɗɚɎ Ɏ ɞɖɌəɫɡ [10] ð ɘɧ ɛɜɚɌəɌɗɔ-

ɓɔɜɚɎɌɗɔ ɔɓɘɑəɑəɔɑ ɖɚɗɔɣɑɝɞɎɌ ɚɍɜɌɓɟɑɘɚɏɚ Ɏ 

ɛɗɌɓɘɑ ɔ Ɏ ɞɖɌəɫɡ ɝɎɚɍɚɐəɚɏɚ ɏɌɐɚɗɔəɔɫ Ɏ ɓɌ-

Ɏɔɝɔɘɚɝɞɔ ɚɞ ɎɌɜɨɔɜɚɎɌəɔɫ Ɏɑɗɔɣɔəɧ ɝɖɚɜɚɝɞɔ 

ɖɗɟɍɚɣɖɚɎɚɕ ɠɔɗɨɞɜɌɢɔɔ, ɖɚɞɚɜɌɫ Ɏ ɜɌɘɖɌɡ 

ɘɚɐɑɗɔ ɛɜɑɐɝɞɌɎɗɑəɌ ɖɚɩɠɠɔɢɔɑəɞɚɘ kɛɗɌɓɘɌ -

ɘɚɣɌ. Ȼɚɗɟɣɑəəɧɑ ɣɔɝɗɑəəɚ ɖɜɔɎɧɑ ɝɟɘɘɌɜəɚɏɚ 

ɖɚɗɔɣɑɝɞɎɌ ɏɌɐɚɗɔəɔɫ, ɎɧɝɎɚɍɚɐɔɎɤɑɏɚɝɫ ɔɓ 

ɢɔɜɖɟɗɔɜɟɪɥɑɏɚ Ɏ ɛɗɌɓɘɑ ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌ-

ɜɌɞɌ, Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ Ɏɑɗɔɣɔəɧ ɝɖɚɜɚɝɞɔ ɖɗɟ-

ɍɚɣɖɚɎɚɕ ɠɔɗɨɞɜɌɢɔɔ ɐɗɫ ɝɗɟɣɌɫ ɛɗɌɓɘɧ, ɛɜɑɐ-

ɝɞɌɎɗɑəɧ əɌ ɜɔɝ 3. 

ȸɚɒəɚ Ɏɔɐɑɞɨ, ɣɞɚ ɚəɔ əɚɝɔɗɔ ɐɗɫ Ɏɝɑɡ 

Ȼȸȶ ɐɗɫ ɛɗɌɓɘɧ ɝɏɗɌɒɑəəɚ ð ɛɚɜɚɏɚɎɧɕ ɡɌɜɌɖ-

ɞɑɜ, ɖɚɏɐɌ ɛɚ ɐɚɝɞɔɒɑəɔɔ ɚɛɜɑɐɑɗɑəəɚɏɚ ɛɚɜɚ-

ɏɚɎɚɏɚ (əɌ ɟɜɚɎəɑ 32-33 ɘɗ/ɘɔə/1,73 ɖɎ.ɘ.) 

ɓəɌɣɑəɔɫ ɐɚɗɫ ɞɜɌəɝɘɑɞɌɗɗɔɜɚɎɌəəɚɏɚ ɏɌɐɚɗɔ-

əɔɫ ɝɖɌɣɖɚɚɍɜɌɓəɚ ɛɜɑɎɧɤɌɗɌ 20-25% ɔ ɛɜɚ-

ɐɚɗɒɌɗɌ ɜɌɝɞɔ Ɏɛɗɚɞɨ ɐɚ ɛɚɗəɚɕ ɐɔɝɝɚɢɔɌɢɔɔ 

ɎɎɑɐɑəəɚɕ ɐɚɓɧ ɛɜɔ ɝɞɜɑɘɗɑəɔɔ Ƚȶɀ ɖ əɟɗɪ. 

Ȼɜɔ ɩɞɚɘ ɚɐəɌɖɚ ɐɗɫ ɝɗɟɣɌɫ ɏɌɐɚɍɟɞɔɜɚɗɌ ɛɜɚ-

ɢɑəɞ ɎɧɡɚɐɌ ɏɌɐɚɗɔəɔɫ ɔɓ ɖɚɘɛɗɑɖɝɌ ɚɝɞɌɎɌɗɝɫ 

əɔɒɑ 25% Ɏɛɗɚɞɨ ɐɚ Ƚȶɀ = 23 ɘɗ/ɘɔə/1,73 

ɖɎ.ɘ. ɓɌ ɝɣɑɞ ɞɚɏɚ, ɣɞɚ ɟ ɩɞɚɏɚ ɢɔɖɗɔɣɑɝɖɚɏɚ 

ɖɚɘɛɗɑɖɝɌ ɖɚəɝɞɌəɞɧ ɞɑɜɘɚɐɔəɌɘɔɣɑɝɖɚɕ ɔ 

ɖɌɒɟɥɑɕɝɫ ɟɝɞɚɕɣɔɎɚɝɞɔ ɛɜɔɘɑɜəɚ əɌ ɣɑɞɎɑɜɞɨ 

Ɏɧɥɑ, Ɍ ɛɚɖɌɓɌɞɑɗɨ ɖɔəɑɞɔɣɑɝɖɚɕ ɟɝɞɚɕɣɔɎɚɝɞɔ 

Ɏ ɛɗɌɓɘɑ əɌ ɛɚɜɫɐɚɖ Ɏɧɤɑ, ɣɑɘ ɟ ɖɚɘɛɗɑɖɝɚɚɍ-

ɜɌɓɚɎɌɞɑɗɑɕ ɝ ɗɔəɑɕəɚɕ ɝɞɜɟɖɞɟɜɚɕ ð ɏɌɐɚɛɑə-

ɞɑɞɌɞɌ ɐɔɘɑɏɗɪɘɔəɚɎɚɕ ɝɚɗɔ, ɏɌɐɚɐɔɌɘɔɐɌ ɔ 

ɏɌɐɚɎɑɜɝɑɞɌɘɔɐɌ.  

Ȯ ɞɚ ɒɑ Ɏɜɑɘɫ ɐɚɗɫ ɎɧɝɎɚɍɚɒɐɑəəɚɏɚ ɏɌ-

ɐɚɗɔəɔɫ Ɏ ɎəɟɞɜɔɚɜɏɌəəɧɡ ɖɚɘɛɌɜɞɘɑəɞɌɡ ɔ ɑɑ 

ɓɌɎɔɝɔɘɚɝɞɨ ɚɞ ɛɚɖɌɓɌɞɑɗɫ Ƚȶɀ ɚɖɌɓɌɗɌɝɨ ɜɌɓ-

ɗɔɣəɚɕ ɐɗɫ ɝɗɟɣɌɫ ɘɚɓɏɌ, ɛɑɣɑəɔ ɔ ɝɚɑɐɔəɔ-

ɞɑɗɨəɚɕ ɞɖɌəɔ, ɝ ɚɐəɚɕ ɝɞɚɜɚəɧ, ɔ ɏɗɔɌɗɨəɚɕ 

ɚɛɟɡɚɗɔ ð ɝ ɐɜɟɏɚɕ. ȹɌɖɚɛɗɑəɔɫ ɝɎɚɍɚɐəɚɏɚ ɏɌ-

ɐɚɗɔəɔɫ Ɏ ɞɖɌəɫɡ ɛɑɜɎɚɕ ɏɜɟɛɛɧ Ɏ ɜɌɘɖɌɡ ɘɚ-

ɐɑɗɔ  ɛɜɌɖɞɔɣɑɝɖɔ  əɑ  ɚɞɘɑɣɑəɚ ɐɌɒɑ  ɛɜɔ ɝəɔ- 
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ȾɌɍɗɔɢɌ ʈ 2.    ʂʦʥʩʪʘʥʪʳ ʧʝʨʝʥʦʩʘ ʚ ʥʘʧʨʘʚʣʝʥʠʠ çʧʣʘʟʤʘ ï ʧʝʨʠʬʝʨʠʯʝʩʢʠʡ ʢʦʤʧʘʨʪʤʝʥʪ 

(ʩʢʦʨʦʩʪʠ ʦʨʛʘʥʥʦʛʦ ʧʦʛʣʦʱʝʥʠʷ) ʜʣʷ ʦʨʛʘʥʦʚ ʠ ʪʢʘʥʝʡ, ʫʯʠʪʳʚʘʝʤʳʭ ʚ ʬʘʨʤʘʢʦʢʠʥʝʪʠʯʝʩʢʦʡ 

ʤʦʜʝʣʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʣʠʥʝʡʥʳʭ ʠ ʮʠʢʣʠʯʝʩʢʠʭ ʧʘʨʘʤʘʛʥʠʪʥʳʭ ʢʦʥʪʨʘʩʪʥʳʭ ʧʨʝʧʘʨʘʪʦʚ. 

 ː́̅̏̅̉́̍̉̅  ː́̅̏̐̆̎̓̆̓́̓́ ̅̉Ȥ
̟̍̆̄̌̍̉̎́̓ 

ː́̅̏̃̆̑̒̆̓́̍̉̅ ː́̅̏̂̔̓̉̑̏̌  

k̐̌́̈̍́-̍̏̈̄ , 
̍̌Ⱦ̍̉̎Ⱦυττ ̒̍3 

0,90 Ñ 0,09 0,86 Ñ 0,11 0,92 Ñ 0,10 0,83 Ñ 0,09 

k̐̌́̈̍́-̖̝̏̐̔̏̌, 
̍̌Ⱦ̍̉̎Ⱦυττ ̒̍3 

5,
7 Ñ 0,31 5,98 Ñ 0,29 5,69 Ñ 1,08 5,42 Ñ 0,37 

k̐̌́̈̍́-̘̝̐̆̆̎ ȟ  

̍̌Ⱦ̍̉̎Ⱦυττ ̒̍3 
2,93 Ñ 0,26 2,89 Ñ 0,25 2,85 Ñ 0,41 3,12 Ñ 0,15 

K̐̌́̈̍́-̘̋̌̓ȟ 

̍̌Ⱦ̍̉̎Ⱦυττ ̒̍3 
1,82 Ñ 0,09 1,76 Ñ 0,28 1,73 Ñ 0,25 1,55 Ñ 0,12 

K̐̌́̈̍́-̘̍̏́ȟ 

̍̌Ⱦ̍̉̎Ⱦυττ ̒̍3 
57,95 Ñ 3,02 61,05 Ñ
4,02 60,09 Ñ 3,19 56,50 Ñ 3,62  

 

ȾɌɍɗɔɢɌ ʈ 3.     ʂʦʥʩʪʘʥʪʳ ʦʙʨʘʪʥʦʛʦ ʧʝʨʝʥʦʩʘ (ʩʢʦʨʦʩʪʠ ʦʙʨʘʪʥʦʛʦ ʚʳʚʝʜʝʥʠʷ ʠʟ ʦʨʛʘʥʦʚ ʠ ʪʢʘ-

ʥʝʡ ʚ ʧʣʘʟʤʫ) ʧʘʨʘʤʘʛʥʠʪʥʳʭ ʢʦʥʪʨʘʩʪʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ï ʚ ʥʘʧʨʘʚʣʝʥʠʠ çʧʝʨʠʬʝʨʠʯʝʩʢʠʡ ʢʦʤ-

ʧʘʨʪʤʝʥʪ ï ʧʣʘʟʤʘè. 

 ː́̅̏̅̉́̍̉̅  ː́̅̏̐̆̎̓̆̓́̓́ ̅̉Ȥ
̟̍̆̄̌̍̉̎́̓ 

ː́̅̏̃̆̑̒̆̓́̍̉̅ ː́̅̏̂̔̓̉̑̏̌  

k̍̏̈̄-̐̌́̈̍́  

̍̌Ⱦ̍̉̎Ⱦυττ 
̒ 3̍. 

0,65 Ñ 0,2 0,66 Ñ 0,12 0,57 Ñ 0,15 0,63 Ñ 0,14 

K̖̝̏̐̔̏̌-̐̌́̈̍́ 

̍̌Ⱦ̍̉̎Ⱦυττ 
̒ 3̍. 

0,91Ñ0,23 0,85 Ñ 0,19 0,58 Ñ 0,14 0,71 Ñ 0,17 

K̘̝̐̆̆̎-̐̌́̈̍́ȟ  

̍̌Ⱦ̍̉̎Ⱦυττ ̒̍3 
1,12 Ñ 0,12 0,98 Ñ
0,15 1,05 Ñ 0,14 0,86 Ñ 0,24 

K̘̋̌̓- ̐ ̌́̈̍́ȟ  

̍̌Ⱦ̍̉̎Ⱦυττ 
̒ 3̍. 

0,63 Ñ 0,23 0,56 Ñ 0,18 0,59 Ñ 0,12 0,49 Ñ 0,09  

 



   RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY  

 

  | www.rejr.ru | REJR. 2017; 7 (4):117-129   DOI:10.21569/2222-7415-2017-7-4-117-129  ʉʪʨʘʥʠʮʘ  124 
  

ɒɑəɔɔ Ƚȶɀ ɘɑəɑɑ 20 ɘɗ/ɘɔə. Ȯ ɏɗɔɌɗɨəɚɕ ɚɛɟ-

ɡɚɗɔ ɞɜɌəɝɘɑɞɌɗɗɔɜɚɎɌəɔɑ ɔ ɖɌɖ ɘɔəɔɘɟɘ ɘəɚ-

ɏɚɐəɑɎəɌɫ ɓɌɐɑɜɒɖɌ ɏɌɐɚɗɔəɔɫ, ɡɚɜɚɤɚ Ɏɔɐɔ-

ɘɌɫ ɟɒɑ ɛɜɔ ɎɔɓɟɌɗɨəɚɘ ɌəɌɗɔɓɑ ȸȼ-ɞɚɘɚɏɜɌɘɘ 

(ɜɔɝ. 4), ɔ  ɎɑɜɔɠɔɢɔɜɟɑɘɌɫ ɛɜɔ ɌəɌɗɔɓɑ Ɍɍɝɚ-

ɗɪɞəɧɡ ɓəɌɣɑəɔɕ ɔəɞɑəɝɔɎəɚɝɞɔ əɑɖɚə-

ɞɜɌɝɞɔɜɎɚɌəəɚɏɚ Ⱦ1-ɎɓɎɑɤɑəəɚɏɚ ȸȼ-

ɞɚɘɚɏɜɌɠɔɣɑɝɖɚɏɚ ɔɓɚɍɜɌɒɑəɔɫ  (ɜɔɝ. 5) ɛɜɚɔɝ-

ɡɚɐɔɗɚ ɎɔɓɟɌɗɨəɚ ɚɣɑɎɔɐəɚ ɔ ɛɜɔ əɚɜɘɌɗɨəɧɡ 

ɓəɌɣɑəɔɫɡ Ƚȶɀ, ɐɌɗɑɖɚ ɛɜɑɎɧɤɌɎɤɔɡ, ɖɌɖ Ɏ 

ɛɜɑɐɝɞɌɎɗɑəəɚɘ əɌ ɜɔɝ. 4 ɔ 5 ɝɗɟɣɌɑ, ɛɚɏɜɌəɔɣ-

əɧɑ Ɏɑɗɔɣɔəɧ ɔ ɝɚɣɑɞɌɗɌɝɨ ɔ ɝ ɜɑɓɖɚɎɧɜɌɒɑə-

əɧɘ ɜɌɓɗɔɣɔɑɘ Ɏ ɝɚɚɞəɚɤɑəɔɔ ɖɚɩɠɠɔɢɔɑəɞɚɎ 

ɞɜɌəɝɛɚɜɞɌ Ɏ ɛɜɫɘɚɘ ð ɔɓ ɖɜɚɎɔ Ɏ ɞɖɌəɨ, ɔ ɚɍ-

ɜɌɞəɚɘ ð ɔɓ ɞɖɌəɔ Ɏ ɖɜɚɎɨ ð əɌɛɜɌɎɗɑəɔɫɡ. 

ȱɝɗɔ ɐɗɫ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɔ ɛɑɣɑəɔ ɞɌɖɔɑ 

ɝɚɚɞəɚɤɑəɔɫ ɝɚɝɞɌɎɗɫɗɔ 1,2-1,8 ɔ ɐɗɫ ɖɚɘ-

ɛɌɜɞɘɑəɞɌ ɖɗɑɞɣɌɞɖɔ ɗɔɤɨ ɣɟɞɨ ɍɚɗɨɤɑ ð 2,8 -

3,2, ɞɚ ɐɗɫ ɞɖɌəɔ ɏɗɔɌɗɨəɚɕ ɚɛɟɡɚɗɔ ɩɞɚ ɝɚɚɞ-

əɚɤɑəɔɑ  ɝɚɝɞɌɎɗɫɗɚ 9,5-10, ɞ. ɑ. ɚɍɜɌɞəɧɕ ɛɑ-

ɜɑəɚɝ ɍɧɗ ɘɑɐɗɑəəɑɑ əɌ ɛɚɜɫɐɚɖ. ȺɣɑɎɔɐəɚ, ɣɞɚ 

ɔɘɑəəɚ ɞɌɖɌɫ ɝɔɞɟɌɢɔɫ ɚɍɑɝɛɑɣɔɎɌɗɌ ɐɚɝɞɌɞɚɣ-

əɚɑ Ɏɜɑɘɫ ɛɜɑɍɧɎɌəɔɫ ɘɚɗɑɖɟɗ Ȼȸȶ Ɏ ɚɍɗɌɝɞɔ 

ɞɖɌəɔ ɚɛɟɡɚɗɔ, ɣɞɚɍɧ ɞɌɘ ɛɜɚɢɑɝɝɧ ɞɜɌəɝɘɑ-

ɞɌɗɗɔɜɚɎɌəɔɫ ɟɝɛɑɎɌɗɔ ɍɧ ɛɜɚɔɓɚɕɞɔ, ɛɜɔɣɑɘ 

ɐɌɒɑ Ɏ ɝɗɟɣɌɑ əɌɔɍɚɗɑɑ ɟɝɞɚɕɣɔɎɧɡ ɢɔɖɗɔɣɑ-

ɝɖɔɡ ɖɚɘɛɗɑɖɝɚəɚɎ ɞɔɛɌ ɏɌɐɚɍɟɞɔɜɚɗɌ, ɟ ɖɚɞɚ-

ɜɧɡ ɔ ɞɑɜɘɚɐɔəɌɘɔɣɑɝɖɌɫ, ɔ ɖɌɒɟɥɌɫɝɫ ɖɚə-

ɝɞɌəɞɧ ɟɝɞɚɕɣɔɎɚɝɞɔ əɌɔɍɚɗɑɑ Ɏɧɝɚɖɔ. 

Ⱥɍɝɟɒɐɑəɔɑ. 

ȶɔəɑɞɔɣɑɝɖɔɕ ɌəɌɗɔɓ ɜɌɝɛɜɑɐɑɗɑəɔɫ ɛɌ-

ɜɌɘɌɏəɔɞəɧɡ ɖɚəɞɜɌɝɞəɧɡ ɛɜɑɛɌɜɌɞɚɎ Ɏ ɚɜɏɌ-

əɔɓɘɑ ɛɜɑɐɝɞɌɎɗɫɑɞ ɝɑɏɚɐəɫ ɚɝɚɍɧɑ ɔəɞɑɜɑɝ ɔ 

ɓəɌɣɔɘɚɝɞɨ, ɛɚɝɖɚɗɨɖɟ Ɏ ɛɚɝɗɑɐəɑɑ Ɏɜɑɘɫ ɛɜɚ-

ɔɓɚɤɑɗ ɚɛɜɑɐɑɗɑəəɧɕ ɚɞɡɚɐ ɚɞ ɛɑɜɎɚəɌɣɌɗɨəɚ 

ɍɑɓɚɍɗɌɣəɚɏɚ  ɛɜɑɐɝɞɌɎɗɑəɔɫ  ɚ ɛɌɜɌɘɌɏəɑɞɔɖɌɡ  

 

ȼɔɝ. 3 (Fig. 3) 

ȼɔɝ. 3.   ȳɌɎɔɝɔɘɚɝɞɨ ɎɧɝɎɚɍɚɒɐɑəɔɫ Gd (ɖɌɖ % ɐɔɝɝɚɢɔɔɜɚɎɌɎɤɑɏɚ ɚɞ ɎɎɑɐɑəəɚɕ ɐɚɓɧ ɛɜɑɛɌ-

ɜɌɞɌ) ɔɓ ɖɚɘɛɗɑɖɝɌ ɛɌɜɌɘɌɏəɔɞəɧɡ ɖɚəɞɜɌɝɞəɧɡ  ɛɜɑɛɌɜɌɞɚɎ ɚɞ Ɏɑɗɔɣɔəɧ Ƚȶɀ (ȶɛɗɌɓɘɌ-ɘɚɣɌ, 

ɖɌɖ ɘɗ/ɘɔə/1,73 ɖɎ.ɘ.), ɛɚ ɐɌəəɧɘ ɠɌɜɘɌɖɚɖɔəɑɞɔɣɑɝɖɚɕ ɘɚɐɑɗɔ, ɛɜɔ Ɏɧɣɔɝɗɔɞɑɗɨəɚɘ ɎɌɜɨɔɜɚ-

ɎɌəɔɔ Ƚȶɀ ɚɞ 0 ɐɚ 90 ɘɗ/ɘɔə/1,73 ɖɎ.ɘ. Ȼɜɔ ɩɞɚɘ ɛɚɖɌɓɌɞɑɗɔ ɝɖɚɜɚɝɞɔ ɘɑɒɣɌɝɞɑɎɚɏɚ ɛɑɜɑəɚɝɌ 

çɛɗɌɓɘɌ-ɖɚɘɛɌɜɞɘɑəɞè ɔ çɖɚɘɛɌɜɞɘɑəɞ ñ ɛɗɌɓɘɌè ɖɌɖ Ɏ ɞɌɍɗ. 2, 3. 

Fig. 3.   Dependence of Gd release (as % ratio of dissociated agent to overall dose of the agent) from the 

paramagnetic contrast complex molecule on the value of glomerular  filtration rate (GFR, equal to 

ȶplasma - urine in the model, as ml/min/1,73 sqm), as obtained digitally from the pharmacokinetic 

model, when varying the GFR from 0 to 90 ml/min/1,73 sqm. In the model the constants of intercompar t-

ment transport òplasma ð compartmentó and òcompartment ð plasmaó are setup as in the Tables 2, 3.  
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ȼɔɝ. 4 Ɍ (Fig. 4 Ɍ) 

 

ȼɔɝ. 4 ɍ (Fig. 4 Ɏ) 

 

ȼɔɝ. 4 Ɏ (Fig. 4 ɝ) 

 

ȼɔɝ. 4 ɏ (Fig. 4 d) 

 

ȼɔɝ. 4 ɐ (Fig. 4 e) 

 

ȼɔɝ. 4 ɑ (Fig. 4 f) 

Fig. 4.   ȶɌɜɞɔəɌ əɌɖɚɛɗɑəɔɫ ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ ð ɛɌɜɌɘɌɏəɑɞɔɖɌ əɌ ɚɝəɚɎɑ ɢɔɖɗɔɣɑɝɖɚɏɚ ɖɚɘɛɗɑɖɝɚ-

ɚɍɜɌɓɚɎɌɞɑɗɫ (ɏɌɐɚɍɟɞɜɚɗ) - Ɏ ɜɑɒɔɘɑ Ⱦ1- ɎɓɎɑɤɑəəɚɏɚ ɝɛɔə-ɩɡɚ ɔəɎɑɜɝɔɫ-ɎɚɝɝɞɌəɚɎɗɑəɔɫ, ɟ ɛɌɢɔɑəɞɌ, ɖɚ-

ɞɚɜɚɘɟ Ɏ ɐɔəɌɘɔɖɑ ɖɚɘɛɗɑɖɝəɚɕ  ɡɔɘɔɚ- ɔ ɔɘɘɟəɚɞɑɜɌɛɔɔ əɔɓɖɚɐɔɠɠɑɜɑəɢɔɜɚɎɌəəɚɕ ɏɗɔɚɘɧ ɓɌɐəɑɕ ɖɚ-

ɘɔɝɝɟɜɧ ɘɚɓɚɗɔɝɞɚɏɚ ɞɑɗɌ ɛɜɚɎɚɐɔɗɝɫ əɑɚɐəɚɖɜɌɞəɧɕ ɖɚəɞɜɚɗɨ ɝɚɝɞɚɫəɔɫ ɝ ɛɚɘɚɥɨɪ ȸȼ-ɞɚɘɚɏɜɌɠɔɔ ɝ 

ɖɚəɞɜɌɝɞəɧɘ ɟɝɔɗɑəɔɑɘ. ȸȼ-ɞɚɘɚɏɜɌɠɔɣɑɝɖɔɑ ɔɓɚɍɜɌɒɑəɔɫ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɐɚ ɔ ɝɛɟɝɞɫ 12 ɘɔə ɛɚɝɗɑ ɎɎɑ-

ɐɑəɔɫ Ȼȸȶ ð  Ɏɚ Ɏɝɑɡ ɝɗɟɣɌɫɡ ɏɌɐɚɍɟɞɜɚɗɌ, Ɏ ɐɚɓɔɜɚɎɖɑ 0,05 ɘȸ/ɖɏ ɎɑɝɌ ɞɑɗɌ ɛɌɢɔɑəɞɌ. 

ȴɓɚɍɜɌɒɑəɔɫ: Ȭ (ɔɝɡɚɐəɚɑ) ɔ ȭ (ɖɚəɞɜɌɝɞɔɜɚɎɌəəɚɑ) ð Ɏ ɐɑəɨ əɌɣɌɗɌ ɗɑɣɑəɔɫ  ɛɑɜɑɐ əɔɘ;   Ȯ (ɔɝɡɚɐəɚɑ) ɔ ȯ 

(ɖɚəɞɜɌɝɞɔɜɚɎɌəəɚɑ) ð əɌ 7 ɐɑəɨ  ɗɑɣɑəɔɫ; Ȱ (ɔɝɡɚɐəɚɑ) ɔ ȱ (ɖɚəɞɜɌɝɞɔɜɚɎɌəəɚɑ) ð əɌ 25 ɐɑəɨ ɗɑɣɑəɔɫ. Ƚɞɜɑɗ-

ɖɌɘɔ əɌ ɔɝɡɚɐəɧɡ ɔɓɚɍɜɌɒɑəɔɫɡ, ɛɚɗɟɣɑəəɧɡ ɐɚ ɎɎɑɐɑəɔɫ ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ Ɏ ɚɣɑɜɑɐəɚɘ ɔɝɝɗɑɐɚɎɌ-

əɔɔ, ɟɖɌɓɌəɌ ɚɍɗɌɝɞɨ ɚɛɟɡɚɗɔ ɘɚɓɏɌ, ɔəɞɑəɝɔɎəɚɝɞɨ ɖɚɞɚɜɚɕ Ɏ ɜɫɐɟ ɔɓɚɍɜɌɒɑəɔɕ Ȭ ñ Ȯ ñ Ȱ ɛɜɚɝɛɑɖɞɔɎəɚ 

əɌɜɌɝɞɌɑɞ ɓɌ ɝɣɑɞ ɐɑɛɚəɔɜɚɎɌəɔɫ / ɞɜɌəɝɘɑɞɌɗɗɔɜɚɎɌəɔɫ ɏɌɐɚɍɟɞɔɜɚɗɌ. ȻɌɜɌɘɌɏəɑɞɔɖ, əɌɖɚɛɔɎɤɔɝɨ Ɏɚ Ɏəɑ-

ɖɗɑɞɚɣəɚɘ ɎɑɥɑɝɞɎɑ ɚɛɟɡɚɗɔ, ɓɌɞɑɘ əɑ ɐɔɠɠɟəɐɔɜɟɑɞ əɌɓɌɐ, ɎɧɝɎɚɍɚɒɐɌɑɞɝɫ ɔ ɚɝɞɌɑɞɝɫ ɞɌɘ, ɛɜɚɝɛɑɖɞɔɎəɚ 

ɟɝɔɗɔɎɌɫ ɔəɞɑəɝɔɎəɚɝɞɨ Ⱦ1-ɎɓɎ ɔɓɚɍɜɌɒɑəɔɫ.  Ȯ ɞɚ ɒɑ Ɏɜɑɘɫ ɔɓɘɑəɑəɔɕ ɔəɞɑəɝɔɎəɚɝɞɔ ɓɐɚɜɚɎɧɡ ɞɖɌəɑɕ ɔ Ɏ 

ɣɌɝɞəɚɝɞɔ ɚɖɜɟɒɌɪɥɑɏɚ ɍɑɗɚɏɚ ɎɑɥɑɝɞɎɌ ñ əɑ ɚɞɘɑɣɑəɚ. ȮɎɑɐɑəɔɑ ɖɚəɞɜɌɝɞɌ-ɛɌɜɌɘɌɏəɑɞɔɖɌ ɛɜɔ ɖɌɒɐɚɘ 

ɔɝɝɗɑɐɚɎɌəɔɔ ɚɣɑɎɔɐəɚ ɛɜɔɎɚɐɔɞ ɖ ɐɚɛɚɗəɔɞɑɗɨəɚɘɟ ɟɝɔɗɑəɔɪ ɔəɞɑəɝɔɎəɚɝɞɔ ɔɓɚɍɜɌɒɑəɔɫ ɘɚɓɏɌ, ɞɔɛɔɣəɚ-

ɘɟ ɐɗɫ ɚɛɟɡɚɗɑɎɚɏɚ əɌɖɚɛɗɑəɔɫ Ɏ ɏɗɔɚɘɌɡ (ɝɖɌəɧ ȭ ñ ȯ ñ ȱ). 

Fig. 4. Pattern of progressive uptake of contrast agent based on cyclic complexone molecule (gadobutrol) in brain 

tumor, as seen in T1 -weighted spin -echo mode, in a patient in whom in the course of complex chemo - and immun o-

therapy of low -differentiated glioma of comissura posterior corpori callosi multiple control MRI studies have been ca r-

ried out using paramagnetic contrast enhancement.  

MRI scans were acquired before and in 12 min after intravenous contrast enhancement with paramagnetic contrast 

agent ð in all cases gadobutrol was scheduled as 0,05 mM per Kg of patientõs body mass 

Images :  Ȭ (precontrast) and ȭ (contrast-enhanced) ñ on the day of start of the treatment, befo re the treatment;   Ȯ 

(precontrast) and ȯ (contrast-enhanced) ñ on the seven -th day of the teratment; Ȱ (precontrast) and ȱ (contrast-

enhanced) ñ on the 25 -th day of the teratment. Arrows on the initial precontrast images on all three series depict 

the reg ion of cerebral tumor, T1 -weighted SE intensity of which in progressively rising in the time sequence of ima g-

es Ȭ ñ Ȯ ñ Ȱ due to transmetallation of gadobutrol and deposition of Gd in the tumor. The Gd released form the 

complex in the tumor tissue does not  migrated back to blood and stay in the tumor, prospectively increasing the 

intensity of T1 -weighted SE images of the tumor (as seen on Ȯ and Ȱ images). No changes in intensity of non-

tumorous surrounding tissues and in particular of the tumor -adjacent whi te matter is seen. In each study in inje c-

tion of contrast paramagnetic obviously lead to further rise in intensity of T -1 SE image of tumor, typical for the 

contrast uptake to gliomas (scans  ȭ ñ ȯ ñ ȱ). 
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ɖɌɖ Ɍɍɝɚɗɪɞəɚ ɍɑɓɎɜɑɐəɧɡ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɡ 

ɛɜɑɛɌɜɌɞɌɡ ɖ ɛɚəɔɘɌəɔɪ Ɏɚɓɘɚɒəɚɝɞɔ ɎɧɡɚɐɌ 

ɏɌɐɚɗɔəɔɫ ɔɓ ɖɚɘɛɗɑɖɝɚɎ ɝ ȰȾȻȬ ɔɗɔ ɑɏɚ ɗɔ-

əɑɕəɧɘɔ ɔɗɔ ɢɔɖɗɔɣɑɝɖɔɘɔ ɛɜɚɔɓɎɚɐəɧɘɔ [3, 

5, 18], ɓɌ ɝɣɑɞ ɖɚəɖɟɜɑəɞəɚɏɚ Ɏɧɞɑɝəɑəɔɫ ɘɔɖ-

ɜɚɩɗɑɘɑəɞɌɘɔ [11]. Ȼɚ ɐɚɝɞɔɒɑəɔɔ ɛɚɜɚɏɚɎɚɕ 

Ɏɑɗɔɣɔəɧ ɐɔɝɝɚɢɔɌɢɔɔ ɎɎɑɐɑəəɚɕ ɐɚɓɧ ɖɚɗɔɣɑ-

ɝɞɎɚ ɝɎɚɍɚɐəɚɏɚ ɏɌɐɚɗɔəɔɫ Ɏ ɛɗɌɓɘɑ ɝɞɌəɚɎɔɞɝɫ 

ɐɚɝɞɌɞɚɣəɧɘ ɐɗɫ ɔəɐɟɖɢɔɔ ɞɫɒɑɗɧɡ ɝɔɝɞɑɘəɧɡ 

ɔ əɑɠɜɚɗɚɏɔɣɑɝɖɔɡ ɔɓɘɑəɑəɔɕ ð Ɏɛɗɚɞɨ ɐɚ 

əɑɠɜɚɏɑəəɚɏɚ ɝɔɝɞɑɘəɚɏɚ ɠɔɍɜɚɓɌ [4, 6]. Ⱥɛɜɑ-

ɐɑɗɑəəɚɑ  ɛɌɞɚɗɚɏɔɣɑɝɖɚɑ ɓəɌɣɑəɔɑ ɛɜɔɛɔɝɧɎɌ-

ɑɞɝɫ ɔ əɌɍɗɪɐɑəəɧɘ ɟ əɑɖɚɞɚɜɧɡ ɛɌɢɔɑəɞɚɎ 

ɝɗɟɣɌɫɘ ɚɞɗɚɒɑəɔɫ ɏɌɐɚɗɔəɔɫ Ɏ ɍɌɓɌɗɨəɧɡ ɫɐ-

ɜɌɡ ɔ ɐɜɟɏɔɡ ɝɞɜɟɖɞɟɜɌɡ ɘɚɓɏɌ [4, 19]. ȺɐəɌɖɚ 

ɛɌɜɌɐɚɖɝɌɗɨəɧɘ ɚɍɜɌɓɚɘ ɩɞɔ ɔɝɝɗɑɐɚɎɌəɔɫ 

ɚɝɞɌɪɞɝɫ Ɏ ɛɜɑɐɑɗɌɡ ɐɑɞɌɗɨəɚɏɚ ɛɜɑɐɝɞɌɎɗɑəɔɫ 

əɌɍɚɜɌ ɖɗɔəɔɣɑɝɖɔɡ ɝɗɟɣɌɑɎ, ɔ, ɖɌɖ ɛɜɌɎɔɗɚ, 

ɔɓɍɑɏɌɪɞ ɠɌɜɘɌɖɚɖɔəɑɞɔɣɑɝɖɚɏɚ ɌəɌɗɔɓɌ. ȸɧ 

ɛɚɛɧɞɌɗɔɝɨ ɛɜɑɐɛɜɔəɫɞɨ ɔɝɝɗɑɐɚɎɌəɔɑ ɔɘɑəəɚ 

Ɏ ɩɞɚɘ əɌɛɜɌɎɗɑəɔɔ, ɐɌɍɧ ɝ ɛɚɘɚɥɨɪ ɠɌɜɘɌ-

ɖɚɖɔəɑɞɔɣɑɝɖɚɕ ɘɚɐɑɗɔ [20] ɔɘɑɞɨ Ɏɚɓɘɚɒəɚɝɞɨ 

ɚɢɑəɔɞɨ ɛɚɎɑɐɑəɔɑ ɜɌɓɗɔɣəɧɡ ɛɚ ɘɚɗɑɖɟɗɫɜəɚɕ 

ɝɞɜɟɖɞɟɜɑ ɖɚɘɛɗɑɖɝɚɎ ɏɌɐɚɗɔəɔɫ ð  ɛɌɜɌɘɌɏ-

əɔɞəɧɡ ɖɚəɞɜɌɝɞəɧɡ ɛɜɑɛɌɜɌɞɚɎ, Ɏ ɛɑɜɎɟɪ 

ɚɣɑɜɑɐɨ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɝɞɑɛɑəɔ ɝəɔɒɑəɔɫ 

Ƚȶɀ ɛɚɣɑɖ. ȺɖɌɓɌɗɚɝɨ, ɣɞɚ əɌɔɘɑəɑɑ ɎɧɜɌɒɑə-

əɌɫ ɐɔɝɝɚɢɔɌɢɔɫ ɔ əɌɔɍɚɗɨɤɌɫ ɟɝɞɚɕɣɔɎɚɝɞɨ 

ɛɜɔɝɟɥɔ ɏɌɐɚɍɟɞɔɜɚɗɟ, ɟ ɖɚɞɚɜɚɏɚ Ɏɛɗɚɞɨ ɐɚ 

Ƚȶɀ = 22-23 ɘɗ/ɘɔə/1,73 ɘ2 ɐɔɝɝɚɢɔɌɢɔɫ əɑ 

ɛɜɑɎɧɤɌɑɞ ɛɫɞɚɕ ɣɌɝɞɔ - ɣɑɞɎɑɜɞɔ ɎɎɑɐɑəəɚɕ 

ɐɚɓɧ (ɜɔɝ.3). ȰɔɘɑɏɗɪɘɔəɚɎɌɫ ɝɚɗɨ ɏɌɐɚɛɑəɞɑ-

ɞɌɞɌ ɔ ɏɌɐɚɎɑɜɝɑɞɌɘɔɐ ɓɌɘɑɞəɚ ɟɝɞɟɛɌɪɞ ɑɘɟ ɔ 

Ɏ ɟɝɗɚɎɔɫɡ ɛɚɣɑɣəɚɕ əɑɐɚɝɞɌɞɚɣəɚɝɞɔ ð ɛɜɔ 

Ƚȶɀ ɘɑəɑɑ 33 ɘɗ/ɘɔə/1,73 ɘ2 - ɛɜɔɎɚɐɫɞ ɖ əɑ-

ɐɚɛɟɝɞɔɘɚ Ɏɧɝɚɖɚɘɟ ɛɜɚɢɑəɞɟ ɐɔɝɝɚɢɔɌɢɔɔ ð 

ɐɚ ɛɚɗɚɎɔəɧ ɎɎɑɐɑəəɚɕ ɐɚɓɧ ɛɜɔ Ƚȶɀ Ɏ 30 

ɘɗ/ɘɔə/1,73 ɘ2 ɔ ɘɑəɑɑ, ɣɞɚ Ɏ ɖɗɔəɔɣɑɝɖɔɡ 

ɟɝɗɚɎɔɫɡ ɫɎɗɫɑɞɝɫ ɐɚɝɞɚɎɑɜəɧɘ ɔəɐɟɢɔɜɟɪɥɔɘ 

ɠɌɖɞɚɜɚɘ ɝɔɝɞɑɘəɚɏɚ ɠɔɍɜɚɓɌ [4, 5]. ȺɐəɌɖɚ, 

ɛɚɝɖɚɗɨɖɟ ɓɌɎɔɝɔɘɚɝɞɨ ɐɔɝɝɚɢɔɌɢɔɔ Ȼȸȶ ɚɞ 

Ƚȶɀ əɚɝɔɗɌ əɑɗɔəɑɕəɧɕ ɡɌɜɌɖɞɑɜ (ɜɔɝ. 3), ɟɒɑ 

ɛɜɔ Ƚȶɀ ɍɚɗɑɑ 35 ɘɗ/ɘɔə ɚɛɜɑɐɑɗɫɑɞɝɫ ɜɑɓɖɚɑ 

ɛɌɐɑəɔɑ ɠɜɌɖɢɔɔ ɎɧɝɎɚɍɚɒɐɑəəɚɏɚ ɏɌɐɚɗɔəɔɫ 

ɐɚ 5-7% ɔ ɘɑəɑɑ, ɣɞɚ ɐɑɗɌɑɞ ɛɜɔɘɑəɑəɔɑ ɗɔəɑɕ-

əɧɡ ɖɚɘɛɗɑɖɝɚɚɍɜɌɓɚɎɌɞɑɗɑɕ ð ɛɌɜɌɘɌɏəɑɞɔɖɚɎ 

ɛɜɔ ɞɌɖɔɡ ɓəɌɣɑəɔɫɡ ɛɜɌɖɞɔɣɑɝɖɔ ɍɑɓɚɛɌɝəɧɘ, 

ɣɞɚ, ɝɚɍɝɞɎɑəəɚ, ɛɚɐɞɎɑɜɒɐɑəɚ ɓəɌɣɔɞɑɗɨəɚɕ 

ɘəɚɏɗɑɞəɑɕ ɛɜɌɖɞɔɖɚɕ ɔɡ ɍɑɓɚɛɌɝəɚɏɚ ɔ ɘɌɝɝɚ-

Ɏɚɏɚ  ɖɗɔəɔɣɑɝɖɚɏɚ ɔɝɛɚɗɨɓɚɎɌəɔɫ [2].  

ȴəɚɕ ɡɌɜɌɖɞɑɜ ɔ ɘɑɡɌəɔɓɘ əɚɝɔɗɚ Ɏəɟɞ-

ɜɔɚɜɏɌəəɚɑ əɌɖɚɛɗɑəɔɑ ɏɌɐɚɗɔəɔɫ ɓɌ ɝɣɑɞ 

ɞɜɌəɝɘɑɞɌɗɗɔɜɚɎɌəɔɫ, ɔ Ɏ ɣɌɝɞəɚɝɞɔ - ɓɌɎɔɝɑɗɚ 

Ɏ ɛɑɜɎɟɪ ɚɣɑɜɑɐɨ əɑ ɚɞ ɝɞɑɛɑəɔ ɝəɔɒɑəɔɫ Ƚȶɀ, 

ɔ əɑ ɚɞ ɖɚəɝɞɌəɞ ɟɝɞɚɕɣɔɎɚɝɞɔ ɖɚɘɛɗɑɖɝɌ, Ɍ ɚɞ 

ɝɚɚɞəɚɤɑəɔɫ ɝɖɚɜɚɝɞɑɕ ɛɚɝɞɟɛɗɑəɔɫ ɔ ɎɧɎɑɐɑ-

əɔɫ ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ, ɖɚɞɚɜɧɑ Ɏ ɝɗɟɣɌɑ 

ɏɗɔɌɗɨəɚɕ ɚɛɟɡɚɗɔ ɚɞɗɔɣɌɪɞɝɫ ɛɜɔɘɑɜəɚ əɌ ɛɚ-

ɜɫɐɚɖ, ɞɌɖ ɣɞɚ ɓɌ ɝɣɑɞ əɔɓɖɚɕ ɝɖɚɜɚɝɞɔ ɚɍɜɌɞ-

əɚɕ ɐɔɠɠɟɓɔɔ ɐɌɒɑ ɞɌɖɚɕ ɟɝɞɚɕɣɔɎɧɕ ɛɜɑɛɌ-

ɜɌɞ, ɖɌɖ ɏɌɐɚɍɟɞɔɜɚɗ ɛɜɔ ɛɚɎɞɚɜəɚɘ ɛɜɔɘɑəɑ-

əɔɔ ɝɚɛɜɚɎɚɒɐɌɗɝɫ ɚɣɑɎɔɐəɧɘ ɛɜɚɏɜɑɝɝɔɜɟɪ-

ɥɔɘ əɌɖɚɛɗɑəɔɑɘ Ɏ ɚɛɟɡɚɗɔ ɓɌ ɝɣɑɞ ɞɜɌəɝɘɑ-

ɞɌɗɗɔɜɚɎɌəɔɫ ñ ɝɘ ɜɔɝ.4, 5. ȮɑɝɨɘɌ ɗɚɏɔɣəɚ 

ɛɜɑɐɛɚɗɌɏɌɞɨ, ɣɞɚ ɔ Ɏ ɐɜɟɏɔɡ ɝɗɟɣɌɫɡ ɔɘɑɑɞ ɘɑ-

ɝɞɚ ɞɌɖɚɏɚ ɜɚɐɌ ɣɌɝɞɔɣəɚɑ ɛɚɎɜɑɒɐɑəɔɑ ɏɑ-

ɘɌɞɩəɢɑɠɌɗɔɣɑɝɖɚɏɚ ɍɌɜɨɑɜɌ ɝ ɛɜɚɏɜɑɝɝɔɎəɚɕ, 

ɡɚɞɫ ɔ ɝɗɌɍɚɕ ɛɚ ɔəɞɑəɝɔɎəɚɝɞɔ Ɍɖɖɟɘɟɗɫɢɔɑɕ 

ɏɌɐɚɗɔəɔɫ. ȱɐɔəɝɞɎɑəəɚɑ ɘɑɝɞɚ, ɏɐɑ ɞɜɌəɝɘɑ-

ɞɌɗɗɔɜɚɎɌəɔɑ ɛɜɚɔɝɡɚɐɔɗɚ Ɏ ɓɌɘɑɞəɚɕ ɝɞɑɛɑəɔ 

ð ɩɞɚ ɞɖɌəɨ ɚɛɟɡɚɗɔ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ.  

ȹɑɗɨɓɫ əɑ ɟɖɌɓɌɞɨ ɓɐɑɝɨ əɌ ɑɝɞɑɝɞɎɑəəɧɑ 

ɚɏɜɌəɔɣɑəɔɫ ɔ əɑɐɚɝɞɌɞɖɔ əɌɤɑɏɚ ɔɝɝɗɑɐɚɎɌ-

əɔɫ, əɚɝɔɎɤɑɏɚ  ɛɔɗɚɞəɧɕ ɡɌɜɌɖɞɑɜ. Ȯ ɛɑɜɎɟɪ 

ɚɣɑɜɑɐɨ ð ɩɞɚ əɑɜɑɤɑəəɌɫ ɛɜɚɍɗɑɘɌ ɜɌɓɐɑɗɑəɔɫ 

ɎɖɗɌɐɌ ɛɚɣɑɣəɚɕ ɠɔɗɨɞɜɌɢɔɔ Ȼȸȶ ɔ ɎɧɡɚɐɌ 

Ȼȸȶ Ɏ ɛɚɣɑɣəɧɕ ɔəɞɑɜɝɞɔɢɔɕ, ɝɚɓɐɌɪɥɑɏɚ 

ɜɔɝɖ ɞɜɌəɝɘɑɞɌɗɗɔɜɚɎɌəɔɫ ɔ ɎɧɝɎɚɍɚɒɐɑəɔɫ 

GdɎ ɛɌɜɑəɡɔɘɑ ɛɚɣɖɔ. ȶɜɚɘɑ ɞɚɏɚ, ɩɞɚ əɑɐɚɝɞɌ-

ɞɚɣəɌɫ ɝɞɑɛɑəɨ ɔəɐɔɎɔɐɟɌɗɔɓɌɢɔɔ ɘɚɐɑɗɔ, ɓɌ 

ɝɣɑɞ ɣɑɏɚ ɖɗɔəɔɣɑɝɖɔɑ ɘɑɡɌəɔɓɘɧ ɔ ɛɜɑɐɑɗɧ 

ɍɑɓɚɛɌɝəɚɝɞɔ ɛɜɔɘɑəɑəɔɫ Ȼȸȶ ɚɖɌɓɧɎɌɪɞɝɫ 

Ɏɛɚɗəɑ ɚɛɜɑɐɑɗɔɘɧ, əɚ ɔəɐɔɎɔɐɟɌɗɔɓɌɢɔɫ ɛɜɚ-

ɏəɚɓɌ ɚɝɗɚɒəɑəɔɕ ɟ ɖɚəɖɜɑɞəɚɏɚ ɛɌɢɔɑəɞɌ ɝ 

ɛɚɘɚɥɨɪ ɐɌəəɚɕ ɘɚɐɑɗɔ ɛɚɖɌ ɓɌɞɜɟɐəɑəɌ. Ⱥɐ-

əɌɖɚ, ɛɚɗɟɣɑəəɧɑ ɖɚɗɔɣɑɝɞɎɑəəɧɑ ɏɜɌəɔɢɧ 

ɍɑɓɚɛɌɝəɚɝɞɔ ɛɜɔɘɑəɑəɔɫ Ȼȸȶ ɔ ɡɌɜɌɖɞɑɜ ɚɜ-

ɏɌəəɚɏɚ ɛɚɏɗɚɥɑəɔɫ ɔ ɓɌɐɑɜɒɖɔ ɛɌɜɌɘɌɏəɑɞɔ-

ɖɌ, ɚɛɜɑɐɑɗɫɑɘɧɕ ɝɚɚɞəɚɤɑəɔɑɘ ɖɚɩɠɠɔɢɔɑə-

ɞɚɎ {kɛɗɌɓɘɌ-ɚɜɏɌə / kɚɜɏɌə-ɛɗɌɓɘɌ} Ɏ ɢɑɗɚɘ 

ɛɚɓɎɚɗɫɪɞ ɝɣɔɞɌɞɨ ɐɑɞɌɗɔɓɔɜɚɎɌəəɧɕ ɘɚɐɑɗɨ-

əɧɕ ɠɌɜɘɌɖɚɖɔəɑɞɔɣɑɝɖɔɕ ɛɚɐɡɚɐ ɖ ɌəɌɗɔɓɟ 

ɜɔɝɖɚɎ ɖɗɔəɔɣɑɝɖɚɏɚ ɔɝɛɚɗɨɓɚɎɌəɔɫ Ȼȸȶ 

ɚɛɜɌɎɐɌəəɧɘ ɔ ɛɚɗɑɓəɧɘ. Ȯ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ 

Ɏɑɐɑɞɝɫ ɟɝɚɎɑɜɤɑəɝɞɎɚɎɌəɔɑ ɔ ɐɑɞɌɗɔɓɌɢɔɫ 

ɛɜɑɐɗɚɒɑəəɚɏɚ ɘɚɐɑɗɨəɚɏɚ ɛɚɐɡɚɐɌ ɐɗɫ ɔəɐɔ-

ɎɔɐɟɌɗɔɓɌɢɔɔ ɜɌɝɣɑɞɚɎ ɎəɟɞɜɔɞɖɌəɑɎɚɏɚ Ɏɧ-

ɝɎɚɍɚɒɐɑəɔɫ ɏɌɐɚɗɔəɔɫ ɔ ɚɢɑəɖɔ ɚɛɌɝəɚɝɞɔ 

ɞɚɖɝɔɣɑɝɖɔɡ ɩɠɠɑɖɞɚɎ Ɏ ɗɪɍɧɡ ɚɜɏɌəɌɡ ɔ ɞɖɌ-

əɫɡ ɚɜɏɌəɔɓɘɌ. ȶɜɚɘɑ ɞɚɏɚ, ɛɜɑɐɝɞɌɎɗɫɑɞɝɫ ɢɑ-

ɗɑɝɚɚɍɜɌɓəɧɘ ɔɝɛɚɗɨɓɚɎɌəɔɑ ɖɚɗɔɣɑɝɞɎɑəəɧɡ 

ɠɌɜɘɌɖɚɖɔəɑɞɔɣɑɝɖɔɡ ɛɚɐɡɚɐɚɎ ɔ ɐɗɫ ɝɗɟɣɌɑɎ 

əɚɎɧɡ Ȼȸȶ ɝ ɝəɔɒɑəəɚɕ ɞɚɖɝɔɣəɚɝɞɨɪ ɔ ɍɚɗɑɑ 

Ɏɧɝɚɖɚɕ ɜɑɗɌɖɝɔɎəɚɝɞɨɪ [21]. 

ȳɌɖɗɪɣɑəɔɑ. 

Ȼɚ ɜɑɓɟɗɨɞɌɞɌɘ ɠɌɜɘɌɖɚɖɔəɑɞɔɣɑɝɖɚɏɚ 

ɘɚɐɑɗɔɜɚɎɌəɔɫ, ɌɐɌɛɞɔɜɚɎɌəəɚɏɚ ɖ ɜɑɌɗɨəɧɘ 

ɐɌəəɧɘ ɔɝɝɗɑɐɚɎɌəɔɕ ɛɌɢɔɑəɞɚɎ, ɛɜɔ ɐɚɝɞɔɏ-

əɟɞɧɡ ɛɚɖɌɓɌɞɑɗɫɡ ɖɔəɑɞɔɣɑɝɖɚɕ ɝɞɌɍɔɗɨəɚɝɞɔ 

Ȼȸȶ ɜɔɝɖ ɛɜɔɘɑəɑəɔɫ ɗɔəɑɕəɧɡ ɖɚəɞɜɌɝɞɚɎ-

ɛɌɜɌɘɌɏəɑɞɔɖɚɎ ɜɑɓɖɚ ɛɚɎɧɤɌɑɞɝɫ ɛɜɔ Ƚȶɀ 

ɘɑəɑɑ 33 ɘɗ/ɘɔə/ɖɎ.ɘ., Ɍ ɢɔɖɗɔɣɑɝɖɔɡ ð ɘɑəɑɑ 

20 ɘɗ/ɘɔə/ɖɎ.ɘ. Ȯ ɞɚ ɒɑ Ɏɜɑɘɫ, ɛɜɔ Ƚȶɀ ɍɚɗɑɑ 

35 ɘɗ/ɘɔə/ɖɎ.ɘ. ɐɔɝɝɚɢɔɌɢɔɔ Ȼȸȶ ð ɗɔəɑɕəɧɡ 

ɖɚɘɛɗɑɖɝɚɎ Gd Ɏ ɛɗɌɓɘɑ ɛɚ ɐɌəəɧɘ ɠɌɜɘɌɖɚ-

ɖɔəɑɞɔɣɑɝɖɚɏɚ ɘɚɐɑɗɔɜɚɎɌəɔɫ Ɏ ɓɌɘɑɞəɚɕ ɝɞɑ-

ɛɑəɔ əɑ ɛɜɚɔɝɡɚɐɔɞ. ɉɞɚ ɛɚɓɎɚɗɫɗɚ ɛɜɑɐɛɚɗɌ-

ɏɌɞɨ ɚɞɝɟɞɝɞɎɔɑ ɓəɌɣɔɘɚɕ ɐɔɝɝɚɢɔɌɢɔɔ ɛɌɜɌ-

ɘɌɏəɑɞɔɖɚɎ ɔ ɍɑɓɚɛɌɝəɚɑ ɛɜɔɘɑəɑəɔɑ ɗɔəɑɕəɧɡ 

ɛɚɗɔɌɢɑɞɌɞəɧɡ ɖɚəɞɜɌɝɞɚɎ ɐɚ Ɏɑɗɔɣɔə Ƚȶɀ =  
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32 -33 ɘɗ/ɘɔə/ɖɎ.ɘ, Ɍ ɢɔɖɗɔɣɑɝɖɔɡ ɝ ɍɚɗɑɑ Ɏɧ-

ɝɚɖɚɕ ɝɞɌɍɔɗɨəɚɝɞɨɪ ð ɐɚ Ƚȶɀ = 22-23 

ɘɗ/ɘɔə/ɖɎ.ɘ. 

ȭɗɌɏɚɐɌɜəɚɝɞɔ. 

ȬɎɞɚɜɧ ɎɧɜɌɒɌɪɞ ɍɗɌɏɚɐɌɜəɚɝɞɨ ɛɜɚɠɑɝ-

ɝɚɜɟ F.K.Kalman ɔ ɐ-ɜɟ G.Tircso (ȿəɔɎɑɜɝɔɞɑɞ 

ȰɑɍɜɑɢɑəɌ, Ȯɑəɏɜɔɫ) ɓɌ ɛɜɑɐɚɝɞɌɎɗɑəəɧɑ ɘɌɞɑ-

ɜɔɌɗɧ ɛɚ ɘɚɐɑɗɔɜɚɎɌəɔɪ ɡɔɘɔɣɑɝɖɔɡ ɘɑɡɌəɔɓ-

ɘɚɎ ɟɝɞɚɕɣɔɎɚɝɞɔ ɛɌɜɌɘɌɏəɔɞəɧɡ ɖɚɘɛɗɑɖɝɚɎ Ɏ 

ɍɔɚɗɚɏɔɣɑɝɖɔɡ ɝɜɑɐɌɡ. 

ȴɝɞɚɣəɔɖ ɠɔəɌəɝɔɜɚɎɌəɔɫ ɔ ɖɚəɠɗɔɖɞ 

ɔəɞɑɜɑɝɚɎ. 

ȬɎɞɚɜɧ ɐɌəəɚɕ ɝɞɌɞɨɔ ɛɚɐɞɎɑɜɐɔɗɔ ɚɞɝɟɞ-

ɝɞɎɔɑ ɠɔəɌəɝɚɎɚɕ ɛɚɐɐɑɜɒɖɔ ɔɝɝɗɑɐɚɎɌəɔɫ ɔ 

ɖɚəɠɗɔɖɞɌ ɔəɞɑɜɑɝɚɎ, ɚ ɖɚɞɚɜɧɡ əɑɚɍɡɚɐɔɘɚ 

ɝɚɚɍɥɔɞɨ.

Ƚɛɔɝɚɖ ɗɔɞɑɜɌɞɟɜɧ:  

1. ȾɑɜəɚɎɚɕ Ƚ.ȶ. ȷɟɣɑɎɧɑ ɘɑɞɚɐɧ Ɏ əɑɚɞɗɚɒəɚɕ ɘɑɐɔɢɔəɑ. 

ȲɟɜəɌɗ ɔɘ. ȹ.Ȯ. ȽɖɗɔɠɚɝɚɎɝɖɚɏɚ. ȹɑɚɞɗɚɒəɌɫ ɘɑɐɔɢɔə-

ɝɖɌɫ ɛɚɘɚɥɨ. 2017; 6 (1): 8-12.  

2. ɄɔɘɌəɚɎɝɖɔɕ ȹ.ȷ. ȶɚəɞɜɌɝɞəɧɑ ɝɜɑɐɝɞɎɌ. ȼɟɖɚɎɚɐɝɞɎɚ 

ɛɚ ɜɌɢɔɚəɌɗɨəɚɘɟ ɛɜɔɘɑəɑəɔɪ. ȸ., ȯɉȺȾȬȼ-ȸɑɐɔɌ, 2009. 

485 c.  

3. ȮɚɗɏɔəɌ ȯ.Ȯ.  ȶɚəɞɜɌɝɞ- ɔəɐɟɢɔɜɚɎɌəəɌɫ əɑɠɜɚɛɌɞɔɫ: 

ɛɌɞɚɏɑəɑɓ, ɠɌɖɞɚɜɧ ɜɔɝɖɌ, ɝɞɜɌɞɑɏɔɫ ɛɜɚɠɔɗɌɖɞɔɖɔ. 

 

ȼɔɝ. 5 (Fig. 5) 

ȼɔɝ. 5.    ȰɔəɌɘɔɖɌ Ɍɍɝɚɗɪɞəɧɡ ɓəɌɣɑəɔɕ ɔəɞɑəɝɔɎəɚɝɞɔ ȸȼ-ɞɚɘɚɏɜɌɠɔɣɑɝɖɚɏɚ ɔɓɚɍɜɌɒɑəɔɫ Ɏ 

ɜɑɒɔɘɑ Ⱦ1- ɎɓɎɑɤɑəəɚɏɚ ɝɛɔə-ɩɡɚ ɔəɎɑɜɝɔɫ-ɎɚɝɝɞɌəɚɎɗɑəɔɑ, ɛɚɗɟɣɑəəɚɏɚ ɟ ɞɚɏɚ ɒɑ ɛɌɢɔɑəɞɌ 

(ɜɔɝ. 4) Ɏ ɡɚɐɑ ɛɜɚɝɛɑɖɞɔɎəɚɏɚ əɌɍɗɪɐɑəɔɫ  ɖɚɘɛɗɑɖɝəɚɕ  ɡɔɘɔɚ- ɔ ɔɘɘɟəɚɞɑɜɌɛɔɔ əɔɓɖɚɐɔɠ-

ɠɑɜɑəɢɔɜɚɎɌəəɚɕ ɏɗɔɚɘɧ ɓɌɐəɑɕ ɖɚɘɔɝɝɟɜɧ ɘɚɓɚɗɔɝɞɚɏɚ ɞɑɗɌ. 

ȹɑɓɌɖɜɌɤɑəəɧɑ ɝɔɘɎɚɗɧ ð ɔɝɡɚɐəɧɑ ɐɚɖɚəɞɜɌɝɞəɧɑ ɓəɌɣɑəɔɫ, ɓɌɖɜɌɤɑəəɧɑ ð ɓəɌɣɑəɔɫ ɔəɞɑəɝɔɎəɚɝɞɔ 

ɔɓɚɍɜɌɒɑəɔɫ ɛɚɝɗɑ ɖɚəɞɜɌɝɞəɚɏɚ ɟɝɔɗɑəɔɫ. Ȯɚ Ɏɝɑɡ ɝɗɟɣɌɫɡ ɛɜɑɐɎɌɜɔɞɑɗɨəɚ ɛɜɚɎɚɐɔɗɌɝɨ əɌɝɞɜɚɕɖɌ ɛɚ ɒɔɐ-

ɖɚɝɞəɚɘɟ ɠɌəɞɚɘɟ ɝ ɝɞɌɍɔɗɔɓɌɢɔɑɕ ɔəɞɑəɝɔɎəɚɝɞɔ ɔɓɚɍɜɌɒɑəɔɫ, ɞɌɖ ɣɞɚ ɚɍɑɝɛɑɣɔɎɌɗɌɝɨ ɎɚɝɛɜɚɔɓɎɚɐɔɘɚɝɞɨ 

ɔəɞɑəɝɔɎəɚɝɞɔ ɠɌəɞɚɘɌ əɌ ɚɐəɚɘ ɔ ɞɚɘ ɒɑ ɟɜɚɎəɑ (2000 ɑɐ ɌɛɛɌɜɌɞəɚɕ ɔəɞɑəɝɔɎəɚɝɞɔ, ɝ ɖɚɗɑɍɌəɔɫɘɔ əɑ 

ɍɚɗɑɑ 50 ɑɐ., ɞ. ɑ. 0,25%). ȺɍɜɌɥɌɑɞ əɌ ɝɑɍɫ ɎəɔɘɌəɔɑ ɛɜɚɝɛɑɖɞɔɎəɚɑ ɟɝɔɗɑəɔɑ ɔəɞɑəɝɔɎəɚɝɞɔ ɔɝɡɚɐəɧɡ ɐɚ-

ɖɚəɞɜɌɝɞəɧɡ ɔɓɚɍɜɌɒɑəɔɕ ɚɛɟɡɚɗɔ ñ ɛɜɑɐɝɞɌɎɗɑəɚ ɛɚɗɧɘɔ ɜɚɘɍɌɘɔ ð  ɓɌ ɝɣɑɞ ɛɜɚɏɜɑɐɔɑəɞəɚɏɚ əɌɖɚɛɗɑəɔɫ 

Ɏ ɞɚɗɥɑ ɚɛɟɡɚɗɔ Gd(III), ɛɜɔ ɚɞɝɟɞɝɞɎɔɔ ɖɌɖɚɏɚ-ɗɔɍɚ əɌɖɚɛɗɑəɔɫ ɖɚəɞɜɌɝɞɌ Ɏ ɝɚɡɜɌəəɧɡ ɚɖɜɟɒɌɪɥɔɡ ɞɖɌəɫɡ 

ð ɛɜɔɗɑɒɌɥɑɘ ɍɑɗɚɘ ɎɑɥɑɝɞɎɑ (ɔɝɡɚɐəɧɑ ð ɛɚɗɧɑ, ɖɚəɞɜɌɝɞɔɜɚɎɌəəɧɑ ð ɓɌɖɜɌɤɑəəɧɑ ɖɜɟɒɖɔ). 

Fig. 5.    Time dynamic of absolute values of in tensity of MR -images in T1 -weighted SE mode, taken over 

the same regiones in the same patient (as in figure 4), in the course of follow -up of chemo - and immun i-

therapy of low -differentiated glioma of comissura posterior of the corpus callosum.  

Open symbols depict the pre -contrast values of intensity (in apparate units), the filled ones represent the values of 

intensities after the contrast enhancement. In all cases the setup has been carried out using the same fluid -filled 

phantom, demonstrating the stable l evel of intensity of image, (2000 apparate units in all cases, with fluctuations 

as little as <50 units, i.e. below 0,25%). Obvious is the progredient growing of intensity of initial pre -contrast i m-

ages of the tumor ð shown with empty rhombus ð due to grow ing content of Gd(III) in the tumor, whereas no such 

rise is ssen over the non -tumorous surrounding tissues, in particular in the adjacent white matter (pre -contrast 

values shown with empty circles, post -contrast ones are with filled ones).  
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Ɍɏəɔɞəɚ-ɜɑɓɚəɌəɝəɌɫ ɞɚɘɚɏɜɌɠɔɫ (ȸȼȾ) ɝɣɔɞɌɑɞɝɫ ɚɐəɔɘ ɔɓ əɌɔɍɚɗɑɑ ɔə-

ɠɚɜɘɌɞɔɎəɧɡ ɘɑɞɚɐɚɎ ɚɍɝɗɑɐɚɎɌəɔɫ ɖɌɜɐɔɚɗɚɏɔɣɑɝɖɔɡ ɛɌɢɔɑəɞɚɎ ɔ ɟɒɑ 

ɐɌɎəɚ ɝ ɟɝɛɑɡɚɘ ɔɝɛɚɗɨɓɟɑɞɝɫ ɐɗɫ ɟɞɚɣəɑəɔɫ ɡɌɜɌɖɞɑɜɌ ɝɞɜɟɖɞɟɜəɚɏɚ ɛɚɜɌ-

ɒɑəɔɫ ɝɑɜɐɢɌ. ȹɌɣɔəɌɫ ɝ 90-ɡ ɏɚɐɚɎ XX ɝɞɚɗɑɞɔɫ, Ɏ ɖɌɜɐɔɚɗɚɏɔɣɑɝɖɚɕ ɛɜɌɖ-

ɞɔɖɑ ɝɞɌɗɚ ɤɔɜɚɖɚ ɛɜɔɘɑəɫɞɨɝɫ ɛɜɚɎɑɐɑəɔɑ ȸȼȾ ɝɑɜɐɢɌ ɝ ɑɏɚ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ ɛɜɔ 

ɛɚɘɚɥɔ ɡɑɗɌɞəɧɡ ɝɚɗɑɕ ɏɌɐɚɗɔəɔɫ, ɣɞɚ ɛɚɓɎɚɗɫɑɞ ɎɧɫɎɗɫɞɨ ɔ ɐɑɞɌɗɨəɚ ɚɛɔɝɧɎɌɞɨ ɓɚəɧ 

ɠɔɍɜɚɓəɚ-ɜɟɍɢɚɎɚɏɚ ɛɚɜɌɒɑəɔɫ ɘɔɚɖɌɜɐɌ. Ȯ ɛɚɝɗɑɐəɔɑ ɏɚɐɧ ɍɧɗɚ Ɏɧɛɚɗəɑəɚ ɘəɚɒɑ-

ɝɞɎɚ ɜɌɍɚɞ, əɌɛɜɌɎɗɑəəɧɡ əɌ ɌəɌɗɔɓ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɡ ɔ ɛɜɚɏəɚɝɞɔɣɑɝɖɔɡ Ɏɚɓɘɚɒəɚɝɞɑɕ 

ɚɢɑəɖɔ ɛɚɓɐəɑɏɚ əɌɖɚɛɗɑəɔɫ ɏɌɐɚɗɔəɔɫ ɟ ɛɌɢɔɑəɞɚɎ ɝ Ɏɧɝɚɖɔɘ ɜɔɝɖɚɘ ɎəɑɓɌɛəɚɕ ɝɑɜ-

ɐɑɣəɚɕ ɝɘɑɜɞɔ, ɔɘɑɪɥɔɡ ɜɌɓɗɔɣəɟɪ ɖɌɜɐɔɌɗɨəɟɪ ɛɌɞɚɗɚɏɔɪ.  

Ȯ ɝɞɌɞɨɑ ɛɜɑɐɝɞɌɎɗɑəɧ ɝɚɎɜɑɘɑəəɧɑ ɗɔɞɑɜɌɞɟɜəɧɑ ɐɌəəɧɑ ɚ ɛɜɔɘɑəɑəɔɔ ȸȼȾ 

ɝɑɜɐɢɌ ɝ ɖɚəɞɜɌɝɞəɧɘ ɟɝɔɗɑəɔɑɘ, Ɍ ɞɌɖɒɑ ɜɌɝɝɘɚɞɜɑəɧ Ɏɚɛɜɚɝɧ ɝɞɜɌɞɔɠɔɖɌɢɔɔ ɜɔɝɖɌ 

ɎəɑɓɌɛəɚɕ ɝɑɜɐɑɣəɚɕ ɝɘɑɜɞɔ ɔ ɚɞɍɚɜɌ ɍɚɗɨəɧɡ əɌ ɔɘɛɗɌəɞɌɢɔɪ ɖɌɜɐɔɚɎɑɜɞɑɜɚɎ-

ɐɑɠɔɍɜɔɗɗɫɞɚɜɚɎ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɔɤɑɘɔɣɑɝɖɚɕ ɍɚɗɑɓəɨɪ ɝɑɜɐɢɌ (ȴȭȽ), ɏɔɛɑɜɞɜɚɠɔɣɑ-

ɝɖɚɕ ɖɌɜɐɔɚɘɔɚɛɌɞɔɑɕ (ȯȶȸȻ) ɔ ɐɔɗɌɞɌɢɔɚəəɚɕ ɖɌɜɐɔɚɘɔɚɛɌɞɔɑɕ (ȰȶȸȻ).  

ȬəɌɗɔɓ ɛɜɑɐɝɞɌɎɗɑəəɧɡ Ɏ əɌɝɞɚɫɥɑɘ ɚɍɓɚɜɑ ɔɝɝɗɑɐɚɎɌəɔɕ ɟɖɌɓɧɎɌɑɞ əɌ ɎɌɒəɟɪ 

ɜɚɗɨ ɚɢɑəɖɔ ɡɌɜɌɖɞɑɜɌ ɠɔɍɜɚɓəɚ-ɜɟɍɢɚɎɚɏɚ ɛɚɜɌɒɑəɔɫ ɘɔɚɖɌɜɐɌ ɛɚ ɐɌəəɧɘ ȸȼȾ ɝ ɚɞ-

ɝɜɚɣɑəəɧɘ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ ɐɗɫ ɚɛɜɑɐɑɗɑəɔɫ ɩɞɔɚɗɚɏɔɔ ɝɞɜɟɖɞɟɜəɚɏɚ ɓɌɍɚɗɑɎɌəɔɫ 

ɝɑɜɐɢɌ ɔ ɚɢɑəɖɔ ɜɔɝɖɌ ȮȽȽ ɟ ɍɚɗɨəɧɡ ɝ ɜɌɓɗɔɣəɧɘɔ ɖɌɜɐɔɚɗɚɏɔɣɑɝɖɔɘɔ ɓɌɍɚɗɑɎɌəɔɫ-

ɘɔ (ȴȭȽ, ɐɔɗɌɞɌɢɔɚəəɌɫ ɔ ɏɔɛɑɜɞɜɚɠɔɣɑɝɖɌɫ ɖɌɜɐɔɚɘɔɚɛɌɞɔɔ). 
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ɑɝɘɚɞɜɫ əɌ əɑɟɖɗɚəəɚɑ ɝəɔɒɑəɔɑ ɛɚ-

ɖɌɓɌɞɑɗɑɕ ɚɍɥɑɕ ɝɑɜɐɑɣəɚ-ɝɚɝɟɐɔɝɞɚɕ 

ɝɘɑɜɞəɚɝɞɔ Ɏɚ ɘəɚɏɔɡ ɝɞɜɌəɌɡ ɘɔɜɌ, 

ɛɜɚɠɔɗɌɖɞɔɖɌ ɎəɑɓɌɛəɚɕ ɝɑɜɐɑɣəɚɕ 

ɝɘɑɜɞɔ (ȮȽȽ) ɛɚ-ɛɜɑɒəɑɘɟ ɚɝɞɌɑɞɝɫ ɚɐəɚɕ ɔɓ 

əɌɔɍɚɗɑɑ ɝɗɚɒəɧɡ ɔ ɌɖɞɟɌɗɨəɧɡ ɛɜɚɍɗɑɘ ɝɚ-

Ɏɜɑɘɑəəɚɕ ɘɑɐɔɢɔəɧ [1]. Ɂɚɜɚɤɚ ɔɓɎɑɝɞəɚ, ɣɞɚ 

ɜɌɓɎɔɞɔɑ ȮȽȽ Ɏ ɛɚɐɌɎɗɫɪɥɑɘ ɍɚɗɨɤɔəɝɞɎɑ 

ɝɗɟɣɌɑɎ ɫɎɗɫɑɞɝɫ ɝɗɑɐɝɞɎɔɑɘ ɎɚɓəɔɖəɚɎɑəɔɫ 

ɠɌɞɌɗɨəɧɡ ɒɑɗɟɐɚɣɖɚɎɧɡ ɞɌɡɔɌɜɔɞɘɔɕ ð ɒɑɗɟ-

ɐɚɣɖɚɎɚɕ ɞɌɡɔɖɌɜɐɔɔ (ȲȾ) ɔ ɠɔɍɜɔɗɗɫɢɔɔ ɒɑ-

ɗɟɐɚɣɖɚɎ (ɀȲ) Ɏ ɝɞɜɟɖɞɟɜəɚ ɔɓɘɑəɬəəɚɘ ɘɔɚ-

ɖɌɜɐɑ ɛɚɐ ɐɑɕɝɞɎɔɑɘ ɔəɐɔɎɔɐɟɌɗɨəɧɡ əɑɍɗɌɏɚ-

ɛɜɔɫɞəɧɡ ɛɜɑɡɚɐɫɥɔɡ ɝɚɝɞɚɫəɔɕ ɞɌɖɔɡ, ɖɌɖ 

ɔɤɑɘɔɫ, ɝɔɘɛɌɞɔɖɚɞɚəɔɫ, ɩɗɑɖɞɜɚɗɔɞəɧɑ 

əɌɜɟɤɑəɔɫ, ɎɚɝɛɌɗɑəɔɑ, ɛɜɚɌɜɔɞɘɔɣɑɝɖɚɑ ɐɑɕ-

ɝɞɎɔɑ ɗɑɖɌɜɝɞɎ ɔ ɐɜɟɏɔɡ [2]. ȴɘɑəəɚ ɛɚɩɞɚɘɟ 

ɜɔɝɖ ȮȽȽ Ɏ əɑɝɖɚɗɨɖɚ ɜɌɓ Ɏɧɤɑ ɟ ɗɔɢ ɝ əɌɗɔɣɔ-

ɑɘ ɝɞɜɟɖɞɟɜəɧɡ ɔɓɘɑəɑəɔɕ ɝɑɜɐɢɌ: ɔɤɑɘɔɣɑ-

ɝɖɚɕ ɍɚɗɑɓəɨɪ ɝɑɜɐɢɌ (ȴȭȽ), ɐɔɗɌɞɌɢɔɚəəɚɕ 

ɖɌɜɐɔɚɘɔɚɛɌɞɔɑɕ (ȰȶȸȻ) ɔ ɏɔɛɑɜɞɜɚɠɔɣɑɝɖɚɕ 

ɖɌɜɐɔɚɘɔɚɛɌɞɔɑɕ (ȯȶȸȻ), ɣɑɘ ɟ ɗɔɢ ɝ ɚɞɝɟɞ-

ɝɞɎɔɑɘ ɛɜɔɓəɌɖɚɎ ɚɜɏɌəɔɣɑɝɖɚɏɚ ɛɚɜɌɒɑəɔɫ 

ɘɔɚɖɌɜɐɌ [3, 4].  

ȸəɚɏɚɣɔɝɗɑəəɧɑ ɖɗɔəɔɣɑɝɖɔɑ ɔɝɝɗɑɐɚɎɌ-

əɔɫ ɛɚɖɌɓɌɗɔ, ɣɞɚ ɔɘɛɗɌəɞɌɢɔɫ ɖɌɜɐɔɚɎɑɜɞɑɜɌ-

ɐɑɠɔɍɜɔɗɗɫɞɚɜɌ (ȶȮȰ) ɫɎɗɫɑɞɝɫ əɌɔɍɚɗɑɑ ɩɠ-

ɠɑɖɞɔɎəɧɘ ɝɛɚɝɚɍɚɘ ɛɜɑɐɚɞɎɜɌɥɑəɔɫ ɜɌɓɎɔ-

ɞɔɫ ȮȽȽ, ɞɌɖ ɖɌɖ ɛɚɓɎɚɗɫɑɞ ɝɎɚɑɎɜɑɘɑəəɚ ɐɑ-

ɞɑɖɞɔɜɚɎɌɞɨ ɔ ɖɟɛɔɜɚɎɌɞɨ ɛɚɐɌɎɗɫɪɥɑɑ ɍɚɗɨ-

ɤɔəɝɞɎɚ ɎɚɓəɔɖɌɪɥɔɡ ɒɑɗɟɐɚɣɖɚɎɧɡ ɞɌɡɔɌ-

ɜɔɞɘɔɕ [1, 4]. ȽɚɏɗɌɝəɚ ɝɚɎɜɑɘɑəəɧɘ ɜɑɖɚɘɑə-

ɐɌɢɔɫɘ, ɝəɔɒɑəɔɑ ɠɜɌɖɢɔɔ ɎɧɍɜɚɝɌ ɗɑɎɚɏɚ ɒɑ-

ɗɟɐɚɣɖɌ (ɀȮ ȷȲ) ɘɑəɑɑ 30-35% ɫɎɗɫɑɞɝɫ ɚɝəɚɎ-

əɧɘ ɔ əɑɜɑɐɖɚ ɑɐɔəɝɞɎɑəəɧɘ ɛɜɑɐɔɖɞɚɜɚɘ Ɏɧ-

ɝɚɖɚɏɚ ɜɔɝɖɌ ȮȽȽ ɟ ɍɚɗɨəɧɡ ȴȭȽ ɔ ɐɜɟɏɔɘɔ 

ɝɞɜɟɖɞɟɜəɧɘɔ ɓɌɍɚɗɑɎɌəɔɫ ɝɑɜɐɢɌ [4]. ȶ ɝɚɒɌ-

ɗɑəɔɪ, ɔɝɖɗɪɣɔɞɑɗɨəɚɑ ɔɝɛɚɗɨɓɚɎɌəɔɑ ɝəɔɒɑə-

əɚɕ ɀȮ ȷȲ Ɏ ɖɌɣɑɝɞɎɑ ɚɝəɚɎəɚɏɚ ɛɚɖɌɓɌəɔɫ ɖ 

ɔɘɛɗɌəɞɌɢɔɔ ȶȮȰ ɐɌɗɑɖɚ əɑ ɎɝɑɏɐɌ ɝɛɚɝɚɍəɚ 

ɣɟɎɝɞɎɔɞɑɗɨəɚ ɔ ɝɛɑɢɔɠɔɣəɚ ɛɜɚɏəɚɓɔɜɚɎɌɞɨ 

ɎɚɓəɔɖəɚɎɑəɔɑ ȲȾ/ɀȲ ɟ ɜɌɓɗɔɣəɧɡ ɖɌɞɑɏɚɜɔɕ 

ɖɌɜɐɔɚɗɚɏɔɣɑɝɖɔɡ ɛɌɢɔɑəɞɚɎ. ȾɌɖ, Ɏ ɔɓɎɑɝɞəɚɘ 

ɔɝɝɗɑɐɚɎɌəɔɔ MADITT II ɍɧɗɚ ɛɜɚɐɑɘɚəɝɞɜɔɜɚ-

ɎɌəɚ, ɣɞɚ ɞɚɗɨɖɚ ɟ 35% ɛɌɢɔɑəɞɚɎ, ɖɚɞɚɜɧɘ 

ȶȮȰ ɔɘɛɗɌəɞɔɜɚɎɌɗɝɫ ɐɗɫ ɛɑɜɎɔɣəɚɕ ɛɜɚɠɔ-

ɗɌɖɞɔɖɔ ȮȽȽ, ɍɧɗɔ ɓɌɠɔɖɝɔɜɚɎɌəɧ ɌɐɑɖɎɌɞəɧɑ 

ɝɜɌɍɌɞɧɎɌəɔɫ ɛɜɔɍɚɜɌ [5]. ȿ ɚɝɞɌɗɨəɧɡ ɍɚɗɨəɧɡ 

Ɏ ɞɑɣɑəɔɑ Ɏɝɑɏɚ ɝɜɚɖɌ ɝɗɟɒɍɧ ɔɘɛɗɌəɞɔɜɚɎɌə-

əɧɡ ɛɜɔɍɚɜɚɎ ɒɔɓəɑɟɏɜɚɒɌɪɥɔɡ ɒɑɗɟɐɚɣɖɚ-

Ɏɧɡ Ɍɜɔɞɘɔɕ əɑ ɍɧɗɚ ɓɌɜɑɏɔɝɞɜɔɜɚɎɌəɚ. Ȯ ɞɚ 

ɒɑ Ɏɜɑɘɫ, Ɏ ɔɝɝɗɑɐɚɎɌəɔɫɡ Neilan TG ɝ ɝɚɌɎɞ.  ɔ 

ɜɫɐɑ ɐɜɟɏɔɡ ɜɌɍɚɞ ɍɧɗɚ ɛɚɖɌɓɌəɚ, ɣɞɚ ɟ ɝɟɥɑ-

ɝɞɎɑəəɚɕ ɣɌɝɞɔ ɍɚɗɨəɧɡ, ɛɑɜɑɒɔɎɤɔɡ ɩɛɔɓɚɐ 

ȮȽȽ, əɌɛɜɚɞɔɎ, əɑ ɚɞɘɑɣɌɗɚɝɨ ɓəɌɣɔɞɑɗɨəɚɏɚ 

ɝəɔɒɑəɔɫ ɏɗɚɍɌɗɨəɚɕ ɝɚɖɜɌɞɔɘɚɝɞɔ ɗɑɎɚɏɚ ɒɑ-

ɗɟɐɚɣɖɌ, Ɍ ɔɘɑɗɚ ɘɑɝɞɚ ɗɔɤɨ ɟɘɑɜɑəəɚɑ ɝəɔɒɑ-

əɔɑ ɀȮ ȷȲ ɐɚ 35-45% [6, 7]. Ȯɝɬ ɩɞɚ ɐɔɖɞɟɑɞ 

əɑɚɍɡɚɐɔɘɚɝɞɨ ɛɚɔɝɖɌ əɚɎɧɡ ɖɜɔɞɑɜɔɑɎ Ɏɧɝɚ-

ɖɚɏɚ ɜɔɝɖɌ ȮȽȽ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɜɌɓɗɔɣəɧɘɔ ɓɌ-

ɍɚɗɑɎɌəɔɫɘɔ ɝɑɜɐɢɌ, ɝɜɑɐɔ ɖɚɞɚɜɧɡ, ɍɑɓɟɝɗɚɎ-

əɚ, ɚɐəɚ ɔɓ əɌɔɍɚɗɑɑ ɎɌɒəɧɡ ɘɑɝɞ ɓɌəɔɘɌɑɞ 

ɚɢɑəɖɌ əɌɗɔɣɔɫ ɔ ɎɧɜɌɒɑəəɚɝɞɔ ɠɔɍɜɚɓəɚ-

ɜɟɍɢɚɎɚɏɚ ɛɚɜɌɒɑəɔɫ ɘɔɚɖɌɜɐɌ ɛɚ ɐɌəəɧɘ 

ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɚɕ ɞɚɘɚɏɜɌɠɔɔ ɝɑɜɐɢɌ.  

Ȯɚɓɘɚɒəɚɝɞɔ ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɚɕ ɞɚ-

ɘɚɏɜɌɠɔɔ Ɏ ɚɢɑəɖɑ ɠɔɍɜɚɓəɚ-ɜɟɍɢɚɎɧɡ ɔɓɘɑ-

əɑəɔɕ ɘɔɚɖɌɜɐɌ. 

ȸɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɌɫ ɞɚɘɚɏɜɌɠɔɫ (ȸȼȾ) 

ɝɑɜɐɢɌ ɫɎɗɫɑɞɝɫ ɚɐəɔɘ ɔɓ əɌɔɍɚɗɑɑ ɞɚɣəɧɡ ɔ 

ɔəɠɚɜɘɌɞɔɎəɧɡ ɘɑɞɚɐɚɎ ɚɢɑəɖɔ ɛɌɜɌɘɑɞɜɚɎ 

ɝɞɜɟɖɞɟɜəɚɏɚ ɛɚɜɌɒɑəɔɫ ɘɔɚɖɌɜɐɌ [3, 8, 9]. 

Ȼɜɔɘɑəɑəɔɑ ȸȼȾ ɛɚɓɎɚɗɫɑɞ ɚɢɑəɔɞɨ ɝɞɑɛɑəɨ 

ɐɔɗɌɞɌɢɔɔ ɖɌɘɑɜ ɝɑɜɐɢɌ, ɚɛɜɑɐɑɗɫɞɨ ɗɚɖɌɗɔɓɌ-

ɢɔɪ ɔ ɎɧɜɌɒɑəəɚɝɞɨ ɏɔɛɑɜɞɜɚɠɔɔ ɘɔɚɖɌɜɐɌ, Ɍ 

ɞɌɖɒɑ ɎɧɫɎɗɫɞɨ ɏɗɚɍɌɗɨəɧɑ ɔ ɗɚɖɌɗɨəɧɑ əɌɜɟ-

ɤɑəɔɫ ɝɔɝɞɚɗɔɣɑɝɖɚɕ ɔ ɐɔɌɝɞɚɗɔɣɑɝɖɚɕ ɠɟəɖ-

ɢɔɔ ɒɑɗɟɐɚɣɖɚɎ. Ȯ ɛɚɝɗɑɐəɔɑ ɏɚɐɧ ɜɚɗɨ ȸȼȾ Ɏ 

ɚɍɝɗɑɐɚɎɌəɔɔ ɖɌɜɐɔɚɗɚɏɔɣɑɝɖɔɡ ɛɌɢɔɑəɞɚɎ 

ɎɚɓɜɚɝɗɌ Ɏ ɑɥɑ ɍɚɗɨɤɑɕ ɝɞɑɛɑəɔ ɎɝɗɑɐɝɞɎɔɑ ɝɟ-

ɥɑɝɞɎɑəəɚɏɚ ɜɌɝɤɔɜɑəɔɫ ɑɑ Ɏɚɓɘɚɒəɚɝɞɑɕ ɛɚ 

ɔɓɟɣɑəɔɪ ɝɞɜɟɖɞɟɜɧ ɘɔɚɖɌɜɐɌ, ɣɞɚ ɝɞɌɗɚ Ɏɚɓ-

ɘɚɒəɧɘ ɍɗɌɏɚɐɌɜɫ ɛɜɚɎɑɐɑəɔɪ ȸȼȾ ɝɑɜɐɢɌ ɝ 

ɑɏɚ ɚɞɝɜɚɣɑəəɧɘ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ [9 - 11]. 

Ȯɧɝɚɖɚɑ ɛɜɚɝɞɜɌəɝɞɎɑəəɚɑ ɔ ɞɖɌəɑɎɚɑ ɜɌɓɜɑ-

ɤɑəɔɑ ɐɌəəɚɏɚ ɘɑɞɚɐɌ ɛɚɓɎɚɗɫɑɞ ɎɧɫɎɗɫɞɨ ɚɞɑɖ 

ɘɔɚɖɌɜɐɌ, ɜɌɓɗɔɣəɧɑ ɞɔɛɧ əɌɖɚɛɗɑəɔɫ ɖɚə-

ɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ ɛɜɔ ɜɌɓəɧɡ ɛɜɔɣɔəɌɡ 
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ɎɚɓəɔɖəɚɎɑəɔɫ ɠɔɍɜɚɓɌ, ɣɞɚ ɍɧɗɚ ɛɚɐɞɎɑɜɒɐɑ-

əɚ Ɏ ɝɜɌɎəɔɞɑɗɨəɧɡ ɝ ɏɔɝɞɚɗɚɏɔɣɑɝɖɔɘɔ ɐɌə-

əɧɘɔ ɔɝɝɗɑɐɚɎɌəɔɫɡ [12, 13].  

ȸȼȾ ɝɑɜɐɢɌ ɝ ɚɞɝɜɚɣɑəəɧɘ ɖɚəɞɜɌɝɞɔɜɚ-

ɎɌəɔɑɘ ɏɌɐɚɗɔəɔɕ-ɝɚɐɑɜɒɌɥɔɘɔ ɖɚəɞɜɌɝɞəɧ-

ɘɔ ɛɜɑɛɌɜɌɞɌɘɔ ɝɞɌɗɌ ɤɔɜɚɖɚ ɛɜɔɘɑəɫɞɨɝɫ Ɏ 

ɖɌɜɐɔɚɗɚɏɔɣɑɝɖɚɕ ɛɜɌɖɞɔɖɑ əɌ ɜɟɍɑɒɑ XX ɔ XXI 

ɎɑɖɚɎ. Ȯ ɚɝəɚɎɑ ɛɚɗɟɣɑəɔɫ ɔɓɚɍɜɌɒɑəɔɕ ɗɑɒɔɞ 

əɌɖɚɛɗɑəɔɑ ɘɚɗɑɖɟɗ ɏɌɐɚɗɔəɔɫ (ȯȰ) Ɏ ɛɚɎɜɑ-

ɒɐɑəəɚɘ ɘɔɚɖɌɜɐɑ ɣɑɜɑɓ 10-20 ɘɔəɟɞ ɛɚɝɗɑ ɑɏɚ 

ɎɎɑɐɑəɔɫ. ȾɌɖ ɖɌɖ Ɏɝɑ ɖɚəɞɜɌɝɞəɧɑ ɛɜɑɛɌɜɌɞɧ 

ɐɗɫ ȸȼȾ ɔɘɑɪɞ Ɏəɑɖɗɑɞɚɣəɧɕ ɡɌɜɌɖɞɑɜ ɜɌɝɛɜɑ-

ɐɑɗɑəɔɫ, Ɏ ɘɔɚɖɌɜɐɑ ɝ əɑɛɚɎɜɑɒɐɑəəɧɘɔ ɖɌɜ-

ɐɔɚɘɔɚɢɔɞɌɘɔ ɟɒɑ ɣɑɜɑɓ 10 ɘɔəɟɞ ɛɚɝɗɑ ɎɎɑ-

ɐɑəɔɫ ɏɌɐɚɗɔəɔɕ ɛɜɌɖɞɔɣɑɝɖɔ ɚɞɝɟɞɝɞɎɟɑɞ.  

ȹɌɖɚɛɗɑəɔɑ ɒɑ ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ Ɏ ɘɔɚ-

ɖɌɜɐɑ ɝɎɔɐɑɞɑɗɨɝɞɎɟɑɞ ɚɍ ɚɞəɚɝɔɞɑɗɨəɚɘ ɟɎɑɗɔ-

ɣɑəɔɔ ɚɍɦɑɘɌ Ɏəɑɖɗɑɞɚɣəɚɏɚ ɛɜɚɝɞɜɌəɝɞɎɌ, ɣɌ-

ɥɑ Ɏɝɑɏɚ, ɎɝɗɑɐɝɞɎɔɑ əɑɖɜɚɓɌ ɔɗɔ ɠɔɍɜɚɓɌ (ɚɝɞ-

ɜɧɑ ɔɗɔ ɡɜɚəɔɣɑɝɖɔɑ ɛɚɎɜɑɒɐɑəɔɫ ɘɔɚɖɌɜɐɌ 

ɛɜɔ ȴȭȽ, ɘɔɚɖɌɜɐɔɞɌɡ ɔɗɔ ɖɌɜɐɔɚɘɔɚɛɌɞɔɫɡ).  

ȸɑɡɌəɔɓɘ ɚɞɝɜɚɣɑəəɚɏɚ ɖɚəɞɜɌɝɞɔɜɚɎɌ-

əɔɫ ɘɔɚɖɌɜɐɌ ɍɌɓɔɜɟɑɞɝɫ əɌ ɐɎɟɡ ɛɜɔəɢɔɛɌɡ:  

1. ȶɚəɞɜɌɝɞəɧɕ ɛɜɑɛɌɜɌɞ (ɏɌɐɚɗɔəɔɕ) ɫɎ-

ɗɫɑɞɝɫ Ɏəɑɖɗɑɞɚɣəɧɘɔ Ɍɏɑəɞɚɘ. ɁɑɗɌɞɧ ɏɌɐɚɗɔ-

əɔɫ ɛɚ ɝɞɜɟɖɞɟɜɑ ɝɎɚɑɕ ɔəɑɜɞəɧ ɔ əɑ ɘɚɏɟɞ 

ɛɜɚəɔɖɌɞɨ ɣɑɜɑɓ əɑɛɚɎɜɑɒɐɑəəɟɪ ɘɑɘɍɜɌəɟ 

ɘɔɚɢɔɞɚɎ. 

2. Ȯ əɑɛɚɎɜɑɒɐɑəəɚɘ ɘɔɚɖɌɜɐɑ ɘɔɚɢɔɞɧ 

ɛɗɚɞəɚ ɛɜɔɗɑɏɌɪɞ ɐɜɟɏ ɖ ɐɜɟɏɟ ɞɌɖɔɘ ɚɍɜɌɓɚɘ, 

ɣɞɚ ɚɝəɚɎəɚɕ ɚɍɦɑɘ (85%) ɝɚɝɞɌɎɗɫɑɞ Ɏəɟɞɜɔ-

ɖɗɑɞɚɣəɚɑ ɛɜɚɝɞɜɌəɝɞɎɚ.  

ȽɚɏɗɌɝəɚ ɎɧɤɑɚɛɔɝɌəəɧɘ ɛɜɔəɢɔɛɌɘ, 

ɚɍɦɑɘ Ɏɚɓɘɚɒəɚɏɚ ɜɌɝɛɜɑɐɑɗɑəɔɫ ɖɚəɞɜɌɝɞəɚɏɚ 

ɛɜɑɛɌɜɌɞɌ ɐɚɝɞɌɞɚɣəɚ ɘɌɗ, ɝɚɚɞɎɑɞɝɞɎɑəəɚ, ɖɚ-

ɗɔɣɑɝɞɎɚ ɘɚɗɑɖɟɗ ɏɌɐɚɗɔəɔɫ, ɓɌɐɑɜɒɔɎɌɪɥɔɡɝɫ 

Ɏ ɓɐɚɜɚɎɚɘ ɘɔɚɖɌɜɐɑ, ɝɜɌɎəɔɞɑɗɨəɚ əɑɍɚɗɨɤɚɑ.  

Ȼɜɔ ɛɚɎɜɑɒɐɑəɔɔ ɖɌɜɐɔɚɘɔɚɢɔɞɚɎ ɛɜɚ-

ɔɝɡɚɐɔɞ əɌɜɟɤɑəɔɑ ɢɑɗɚɝɞəɚɝɞɔ ɖɗɑɞɚɣəɧɡ 

ɘɑɘɍɜɌə, ɣɞɚ ɛɚɓɎɚɗɫɑɞ ɖɚəɞɜɌɝɞəɚɘɟ ɛɜɑɛɌɜɌ-

ɞɟ ɐɔɠɠɟəɐɔɜɚɎɌɞɨ Ɏ ɞɚ ɛɜɚɝɞɜɌəɝɞɎɚ, ɖɚɞɚɜɚɑ 

ɜɌəɑɑ ɍɧɗɚ Ɏəɟɞɜɔɖɗɑɞɚɣəɧɘ ɔ ɞɑɘ ɝɌɘɧɘ ɓɌ-

ɐɑɜɒɔɎɌɞɨɝɫ Ɏ ɝɞɜɟɖɞɟɜɑ ɘɔɚɖɌɜɐɌ. Ȼɚ ɜɑɓɟɗɨ-

ɞɌɞɌɘ ɘəɚɏɚɣɔɝɗɑəəɧɡ ɔɝɝɗɑɐɚɎɌəɔɕ ɍɧɗɚ 

ɟɝɞɌəɚɎɗɑəɚ, ɣɞɚ ɚɍɦɑɘ ɔ ɘɚɜɠɚɗɚɏɔɫ ɜɟɍ-

ɢɌ/ɠɔɍɜɚɓɌ ɖɚɜɜɑɗɔɜɟɪɞ ɝ ɜɔɝɖɚɘ ɎəɑɓɌɛəɚɕ 

ɝɘɑɜɞɔ, ɎɚɓəɔɖəɚɎɑəɔɑɘ ɝɛɚəɞɌəəɧɡ ɒɑɗɟɐɚɣ-

ɖɚɎɧɡ Ɍɜɔɞɘɔɕ ɔ ɔəɐɟɢɔɜɚɎɌəɔɑɘ ȲȾ/ɀȲ ɛɜɔ 

ɩɗɑɖɞɜɚɠɔɓɔɚɗɚɏɔɣɑɝɖɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ [14, 15]. 

ȼɚɗɨ ɠɔɍɜɚɓəɚ-ɜɟɍɢɚɎɧɡ ɔɓɘɑəɑəɔɕ ɘɔɚ-

ɖɌɜɐɌ Ɏ ɛɌɞɚɏɑəɑɓɑ ɒɑɗɟɐɚɣɖɚɎɧɡ ɞɌɡɔɌɜɔɞɘɔɕ. 

Ɂɚɜɚɤɚ ɔɓɎɑɝɞəɚ, ɣɞɚ ɖɗɪɣɑɎɧɘ ɛɌɞɚɏɑ-

əɑɞɔɣɑɝɖɔɘ ɓɎɑəɚɘ, ɛɜɑɐɚɛɜɑɐɑɗɫɪɥɔɘ ɚɝəɚɎ-

əɧɑ ɡɌɜɌɖɞɑɜɔɝɞɔɖɔ ɒɔɓəɑɟɏɜɚɒɌɪɥɔɡ ɒɑɗɟ-

ɐɚɣɖɚɎɧɡ ɞɌɡɔɌɜɔɞɘɔɕ (Ɏɔɐ Ɍɜɔɞɘɔɔ, ɣɌɝɞɚɞɟ 

ɑɬ ɜɑɢɔɐɔɎɔɜɚɎɌəɔɫ, ɟɝɞɚɕɣɔɎɚɝɞɨ ɔ ɏɑɘɚɐɔ-

əɌɘɔɣɑɝɖɟɪ ɓəɌɣɔɘɚɝɞɨ ɛɜɔɝɞɟɛɚɎ, Ɍ ɞɌɖɒɑ 

əɌɖɗɚəəɚɝɞɨ ɖ ɞɜɌəɝɠɚɜɘɌɢɔɔ ȲȾ Ɏ ɀȲ), ɫɎɗɫ-

ɑɞɝɫ ɞɌɖ əɌɓɧɎɌɑɘɧɕ çɌɜɔɞɘɚɏɑəəɧɕ ɝɟɍɝɞɜɌɞè, 

ɛɜɑɐɝɞɌɎɗɫɪɥɔɕ ɝɚɍɚɕ ɝɠɚɜɘɔɜɚɎɌɎɤɟɪɝɫ 

ɎɝɗɑɐɝɞɎɔɑ ɓɌɍɚɗɑɎɌəɔɫ ɝɑɜɐɢɌ ɚɐəɟ ɔɗɔ əɑ-

ɝɖɚɗɨɖɚ ɢɑɛɑɕ ɛɚɎɞɚɜəɚɏɚ ɎɡɚɐɌ ɩɗɑɖɞɜɔɣɑɝɖɔɡ 

ɔɘɛɟɗɨɝɚɎ Ɏ ɘɔɚɖɌɜɐɑ ɒɑɗɟɐɚɣɖɚɎ (re-entry). 

ȹɌɔɍɚɗɑɑ ɣɌɝɞɚɕ ɘɚɜɠɚɗɚɏɔɣɑɝɖɚɕ ɚɝəɚɎɚɕ ɐɗɫ 

ɜɌɓɎɔɞɔɫ Ɍɜɔɞɘɔɔ ɫɎɗɫɪɞɝɫ ɟɣɌɝɞɖɔ əɑɖɜɚɓɌ 

ɔɗɔ ɠɔɍɜɚɓɌ ɘɔɚɖɌɜɐɌ, ɜɑɒɑ ð ɔəɞɑɜɝɞɔɢɔɌɗɨ-

əɧɕ ɚɞɑɖ ɔɗɔ ɎɚɝɛɌɗɔɞɑɗɨəɧɕ ɔəɠɔɗɨɞɜɌɞ.  

ȸəɚɏɚɣɔɝɗɑəəɧɑ ɛɌɞɚɘɚɜɠɚɗɚɏɔɣɑɝɖɔɑ 

ɔɝɝɗɑɐɚɎɌəɔɫ ɟ ɎəɑɓɌɛəɚ ɟɘɑɜɤɔɡ ɛɌɢɔɑəɞɚɎ, Ɍ 

ɞɌɖɒɑ ɩɖɝɛɑɜɔɘɑəɞɌɗɨəɧɑ ɜɌɍɚɞɧ ɛɚ Ɏɚɝɛɜɚɔɓ-

Ɏɑɐɑəɔɪ ȲȾ/ɀȲ in vivo ɟɍɑɐɔɞɑɗɨəɚ ɛɚɖɌɓɌɗɔ, 

ɣɞɚ ɐɗɫ ɠɟəɖɢɔɚəɔɜɚɎɌəɔɫ Ɏ ɝɑɜɐɢɑ Ɍɜɔɞɘɚ-

ɏɑəəɚɏɚ ɝɟɍɝɞɜɌɞɌ ɞɜɑɍɟɑɞɝɫ əɌɗɔɣɔɑ ɞɜɬɡ ɚɝ-

əɚɎəɧɡ ɝɚɝɞɌɎɗɫɪɥɔɡ: 1) ɗɚɖɌɗɨəɧɡ ɔɗɔ ɐɔɠ-

ɠɟɓəɧɡ ɠɔɍɜɚɓəɧɡ ɔɓɘɑəɑəɔɕ ɘɔɚɖɌɜɐɌ (ɜɟɍɢɌ 

ɔɗɔ ɔəɞɑɜɝɞɔɢɔɌɗɨəɚɏɚ ɠɔɍɜɚɓɌ), 2) ɛɜɔɗɑɒɌ-

ɥɔɡ ɖ ɜɟɍɢɚɎɚɕ ɓɚəɑ ɞɖɌəɑɕ ɝ ɛɚɏɜɌəɔɣəɧɘɔ 

ɔɓɘɑəɑəɔɫɘɔ ɖɌɜɐɔɚɘɔɚɢɔɞɚɎ, 3) ɐɑɕɝɞɎɔɫ ɔə-

ɐɔɎɔɐɟɌɗɨəɧɡ ɞɜɔɏɏɑɜəɧɡ ɠɌɖɞɚɜɚɎ ɔ ɘɚɐɟɗɔ-

ɜɟɪɥɔɡ Ɏɗɔɫəɔɕ, ɓɌɛɟɝɖɌɪɥɔɡ ɛɌɞɚɗɚɏɔɣɑɝɖɟɪ 

ɩɗɑɖɞɜɔɣɑɝɖɟɪ ɌɖɞɔɎəɚɝɞɨ Ɏ ɝɑɜɐɢɑ [16, 17].  

Ⱦɔɛɔɣəɧɘ ɛɜɔɘɑɜɚɘ Ɍɜɔɞɘɚɏɑəəɚɏɚ ɝɟɍ-

ɝɞɜɌɞɌ ɫɎɗɫɑɞɝɫ ɛɑɜɔɔəɠɌɜɖɞəɌɫ ɓɚəɌ ɒɔɓəɑ-

ɝɛɚɝɚɍəɚɏɚ ɘɔɚɖɌɜɐɌ. Ȯ ɜɑɓɟɗɨɞɌɞɑ ɜɟɍɢɚɎɧɡ 

ɔ/ɔɗɔ ɔɤɑɘɔɣɑɝɖɔɡ ɔɓɘɑəɑəɔɕ ɘɔɚɖɌɜɐɌ Ɏ 

ɛɌɜɌɜɟɍɢɚɎɚɘ ɟɣɌɝɞɖɑ ɘɔɚɖɌɜɐɌ ɒɑɗɟɐɚɣɖɚɎ 

ɎɚɓəɔɖɌɑɞ ɝɟɥɑɝɞɎɑəəɚɑ ɓɌɘɑɐɗɑəɔɑ ɛɜɚɎɑɐɑ-

əɔɫ ɩɗɑɖɞɜɔɣɑɝɖɔɡ ɔɘɛɟɗɨɝɚɎ, Ɏ ɜɑɓɟɗɨɞɌɞɑ ɖɚ-

ɞɚɜɚɏɚ ɛɜɫɘɚɗɔəɑɕəɚɑ ɜɌɝɛɜɚɝɞɜɌəɑəɔɑ ɩɗɑɖ-

ɞɜɔɣɑɝɖɔɡ ɔɘɛɟɗɨɝɚɎ ɝɘɑəɫɑɞɝɫ ɔɡ ɓɌɘɑɐɗɑə-

əɧɘ, ɓɔɏɓɌɏɚɚɍɜɌɓəɧɘ ɐɎɔɒɑəɔɑɘ Ɏ ɚɍɡɚɐ 

ɔɘɑɪɥɑɏɚɝɫ ɜɟɍɢɌ ɔɗɔ ɓɚəɧ ɠɔɍɜɚɓɌ [18]. ȻɌ-

ɜɌɗɗɑɗɨəɚ ɝ ɩɞɔɘ, Ɏ ɝɚɝɑɐəɑɘ ɟɣɌɝɞɖɑ ɝɑɜɐɢɌ 

ɎɝɗɑɐɝɞɎɔɑ ɜɌɓɗɔɣɔɕ Ɏ ɐɗɔɞɑɗɨəɚɝɞɔ ɛɚɞɑəɢɔɌ-

ɗɚɎ ɐɑɕɝɞɎɔɫ ɟ çɚɞəɚɝɔɞɑɗɨəɚ ɓɐɚɜɚɎɧɡè ɔ çɛɚ-

ɏɜɌəɔɣəɚ ɔɓɘɑəɬəəɧɡè ɖɌɜɐɔɚɘɔɚɢɔɞɚɎ ɛɑɜɔɚ-

ɐɔɣɑɝɖɔ ɎɚɓəɔɖɌɪɥɌɫ ɒɑɗɟɐɚɣɖɚɎɌɫ ɩɖɝɞɜɌɝɔ-

ɝɞɚɗɔɫ ɘɚɒɑɞ ɔəɔɢɔɔɜɚɎɌɞɨ ɐɜɟɏɚɑ ɛɌɞɚɗɚɏɔɣɑ-

ɝɖɚɑ ɫɎɗɑəɔɑ ð ɚɐəɚəɌɛɜɌɎɗɑəəɧɕ ɍɗɚɖ ɛɜɚɎɑ-

ɐɑəɔɫ ɩɗɑɖɞɜɔɣɑɝɖɔɡ ɔɘɛɟɗɨɝɚɎ. Ȼɜɚɔɝɡɚɐɔɞ 

ɚəɚ ɝɗɑɐɟɪɥɔɘ ɚɍɜɌɓɚɘ: ɠɜɚəɞ Ɏɚɓɍɟɒɐɑəɔɫ, 

ɍɗɚɖɔɜɚɎɌəəɧɕ Ɏ ɚɐəɚɕ ɣɌɝɞɔ ɛɌɜɌɜɟɍɢɚɎɚɕ 

ɓɚəɧ, Ɏɧəɟɒɐɑə ɚɍɡɚɐɔɞɨ ɜɟɍɑɢ ɣɑɜɑɓ ɜɌəɑɑ 

ɚɛɔɝɌəəɟɪ ɓɚəɟ ɓɌɘɑɐɗɑəəɚɏɚ ɛɜɚɎɑɐɑəɔɫ ɩɗɑɖ-

ɞɜɔɣɑɝɖɔɡ ɔɘɛɟɗɨɝɚɎ, ɣɞɚ ɛɚɓɎɚɗɫɑɞ ɑɘɟ, ɛɚɗəɚ-

ɝɞɨɪ ɚɍɚɏəɟɎ ɜɟɍɑɢ, Ɏɑɜəɟɞɨɝɫ Ɏ ɔɝɡɚɐəɟɪ ɞɚɣ-

ɖɟ ɔ Ɏɚɓɍɟɐɔɞɨ ɜɌəɑɑ ɜɑɠɜɌɖɞɑɜəɧɕ ɟɣɌɝɞɚɖ, 

ɓɌɘɖəɟɎ ɞɑɘ ɝɌɘɧɘ ɢɑɛɨ re-entry. ȿɝɞɚɕɣɔɎɌɫ 

ɢɔɜɖɟɗɫɢɔɫ Ɏɚɓɍɟɒɐɑəɔɫ Ɏɚɖɜɟɏ ɜɟɍɢɚ-

Ɏɚɕ/ɠɔɍɜɚɓəɚɕ ɓɚəɧ Ɏ ɒɑɗɟɐɚɣɖɌɡ ɛɜɑɐɝɞɌɎɗɫ-

ɑɞ ɝɚɍɚɕ ȲȾ ɝ ɘɑɡɌəɔɓɘɚɘ re-entry. Ȼɚɝɗɑɐɟɪ-

ɥɌɫ ɞɜɌəɝɠɚɜɘɌɢɔɫ ȲȾ Ɏ ɀȲ ɫɎɗɫɑɞɝɫ ɜɑɓɟɗɨ-

ɞɌɞɚɘ ɘəɚɒɑɝɞɎɑəəɚɏɚ ɚɞɜɧɎɌ ɚɞ ɍɧɝɞɜɚ ɢɔɜ-

ɖɟɗɔɜɟɪɥɑɏɚ çɘɌɞɑɜɔəɝɖɚɏɚè ɠɜɚəɞɌ ɛɚɎɞɚɜəɚ-

ɏɚ Ɏɚɓɍɟɒɐɑəɔɫ çɐɚɣɑɜəɔɡè Ɏɚɗə, ɣɞɚ ɚɍɧɣəɚ 

ɎɚɓəɔɖɌɑɞ ɛɜɔ ɑɏɚ ɝɞɚɗɖəɚɎɑəɔɔ Ɏ ɜɌɓɗɔɣəɧɡ 

ɚɞɐɑɗɌɡ ɒɑɗɟɐɚɣɖɚɎ ɝ əɑɎɚɓɍɟɐɔɘɧɘɔ ɟɣɌɝɞɖɌ-

ɘɔ ɘɔɚɖɌɜɐɌ (ɓɚəɌɘɔ ɠɔɍɜɚɓɌ ɔɗɔ ɟɣɌɝɞɖɌɘɔ ɝ 

ɍɚɗɨɤɔɘɔ ɓəɌɣɑəɔɫɘɔ ɩɠɠɑɖɞɔɎəɚɏɚ ɜɑɠɜɌɖ-

ɞɑɜəɚɏɚ ɛɑɜɔɚɐɌ) [19].  ȾɌɖɔɘ ɚɍɜɌɓɚɘ,  əɌɗɔɣɔɑ  



   RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY  

 

  | www.rejr.ru | REJR. 2017; 7 (4):130-139       DOI:10.21569/2222-7415-2017-7-4-130-139      ʉʪʨʘʥʠʮʘ  133 
  

ɜɟɍɢɚɎɧɡ ɔ/ɔɗɔ ɠɔɍɜɚɓəɧɡ ɔɓɘɑəɑəɔɕ ɘɔɚ-

ɖɌɜɐɌ ɫɎɗɫɑɞɝɫ ɚɐəɔɘ ɔɓ ɚɝəɚɎəɧɡ ɝɞɜɟɖɞɟɜ-

əɧɡ ɘɌɜɖɬɜɚɎ ɛɚɎɧɤɑəəɚɏɚ ɜɔɝɖɌ ɎɚɓəɔɖəɚɎɑ-

əɔɫ ɒɑɗɟɐɚɣɖɚɎɧɡ ɞɌɡɔɌɜɔɞɘɔɕ ɔ ȮȽȽ. 

ȻɜɚɏəɚɝɞɔɣɑɝɖɌɫ ɓəɌɣɔɘɚɝɞɨ ɎɧɫɎɗɑəɔɫ 

ɠɔɍɜɚɓəɚ-ɜɟɍɢɚɎɧɡ ɔɓɘɑəɑəɔɕ ɟ ɍɚɗɨəɧɡ ȴȭȽ. 

Ⱥɐəɔɘ ɔɓ ɎɌɒəɧɡ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɡ Ɍɝ-

ɛɑɖɞɚɎ ɛɜɚɎɑɐɑəɔɫ ȸȼȾ ɝɑɜɐɢɌ ɝ ɖɚəɞɜɌɝɞɔɜɚ-

ɎɌəɔɑɘ ɟ ɍɚɗɨəɧɡ ɝ ɖɌɜɐɔɚɘɔɚɛɌɞɔɫɘɔ ɫɎɗɫɑɞ-

ɝɫ ɚɢɑəɖɌ ɡɌɜɌɖɞɑɜɌ ɔ ɏɗɟɍɔəɧ ɜɟɍɢɚɎɚɏɚ ɛɚ-

ɜɌɒɑəɔɫ ɘɔɚɖɌɜɐɌ, ɣɞɚ əɑɜɑɐɖɚ ɛɚɓɎɚɗɫɑɞ 

ɟɞɚɣəɔɞɨ əɌɔɍɚɗɑɑ Ɏɑɜɚɫɞəɧɕ ɏɑəɑɓ ɓɌɍɚɗɑɎɌ-

əɔɫ ɝɑɜɐɢɌ [3]. ȾɌɖ, Yokokawa M. ɝɚɌɎɞ. ɚɛɟɍɗɔ-

ɖɚɎɌɗɔ ɜɑɓɟɗɨɞɌɞɧ ɔɝɝɗɑɐɚɎɌəɔɫ ɛɚ ɔɓɟɣɑəɔɪ 

ɡɌɜɌɖɞɑɜəɧɡ ɚɝɚɍɑəəɚɝɞɑɕ ɜɌɝɛɜɚɝɞɜɌəɑəɔɫ 

ɜɟɍɢɚɎɚɕ ɞɖɌəɔ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɝɑɜɐɑɣəɚɕ əɑɐɚ-

ɝɞɌɞɚɣəɚɝɞɨɪ ɜɌɓɗɔɣəɚɕ ɩɞɔɚɗɚɏɔɔ [20]. ȼɑɓɟɗɨ-

ɞɌɞɧ ɔɝɝɗɑɐɚɎɌəɔɫ ɛɚɖɌɓɌɗɔ, ɣɞɚ ɐɗɫ ɛɌɢɔɑəɞɚɎ 

ɝ ɔɤɑɘɔɣɑɝɖɚɕ ɖɌɜɐɔɚɘɔɚɛɌɞɔɑɕ ɞɔɛɔɣəɧɘ 

ɫɎɗɫɑɞɝɫ ɛɜɑɔɘɟɥɑɝɞɎɑəəɚ ɞɜɌəɝɘɟɜɌɗɨəɚɑ ɔɗɔ 

ɝɟɍɩəɐɚɖɌɜɐɔɌɗɨəɚɑ əɌɖɚɛɗɑəɔɑ ɖɚəɞɜɌɝɞəɚɏɚ 

ɎɑɥɑɝɞɎɌ, ɖɚɞɚɜɚɑ ɍɧɗɚ ɌɝɝɚɢɔɔɜɚɎɌəɚ ɝ ɓɚəɌ-

ɘɔ ɖɜɚɎɚɝəɌɍɒɑəɔɫ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ. Ȼɚ-

ɐɚɍəɧɕ ɞɔɛ ɞɜɌəɝɘɟɜɌɗɨəɚɏɚ ɜɟɍɢɚɎɚɏɚ ɛɚɜɌ-

ɒɑəɔɫ ɘɔɚɖɌɜɐɌ ɛɜɚɐɑɘɚəɝɞɜɔɜɚɎɌə əɌ ɜɔɝɟə-

ɖɑ 1. 

ȻɌɜɌɗɗɑɗɨəɚ ɝ ɚɢɑəɖɚɕ ɡɌɜɌɖɞɑɜɌ ɠɔɍɜɚɓ-

əɚ-ɜɟɍɢɚɎɚɏɚ ɛɚɜɌɒɑəɔɫ ɘɔɚɖɌɜɐɌ ɘəɚɏɔɘɔ 

ɌɎɞɚɜɌɘɔ ɔɝɝɗɑɐɚɎɌɗɌɝɨ ɎɚɓɘɚɒəɌɫ ɎɓɌɔɘɚ-

ɝɎɫɓɨ ɘɑɒɐɟ ɚɍɦɑɘɚɘ ɜɟɍɢɌ ɔ ɖɚɗɔɣɑɝɞɎɚɘ ɒɑ-

ɗɟɐɚɣɖɚɎɧɡ Ɍɜɔɞɘɔɕ ɟ ɍɚɗɨəɧɡ ȴȭȽ ɔ ɔɘɛɗɌə-

ɞɔɜɚɎɌəəɧɘɔ ȶȮȰ. Ȼɚ ɐɌəəɧɘ Yokokawa M. 

ɝɚɌɎɞ., ɚɍɦɑɘ ɛɚɎɧɤɑəəɚɏɚ əɌɖɚɛɗɑəɔɫ ɖɚə-

ɞɜɌɝɞəɚɏɚ ɎɑɥɑɝɞɎɌ ɍɧɗ ɍɚɗɨɤɑ ɟ ɛɌɢɔɑəɞɚɎ ɝ 

ɟɝɞɚɕɣɔɎɧɘɔ ȲȾ, ɣɑɘ ɟ ɗɔɢ ɍɑɓ əɔɡ [20]. 

ȹɑɚɒɔɐɌəəɚ ɐɗɫ ɔɝɝɗɑɐɚɎɌɞɑɗɑɕ ɚɍɥɑɑ ɖɚɗɔɣɑ-

ɝɞɎɚ ɝɑɏɘɑəɞɚɎ ɝ ɞɜɌəɝɘɟɜɌɗɨəɧɘ əɌɖɚɛɗɑəɔɑɘ 

ɎɑɥɑɝɞɎɌ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɟɝɞɚɕɣɔɎɧɘɔ ȲȾ ɍɧɗɚ 

ɘɑəɨɤɑ, ɣɑɘ ɟ ɗɔɢ ɍɑɓ ɐɌəəɧɡ Ɍɜɔɞɘɔɕ. Ȯ ɞɚ ɒɑ 

Ɏɜɑɘɫ, ɛɜɚɢɑəɞəɚɑ ɖɚɗɔɣɑɝɞɎɚ əɌɖɚɛɗɑəɔɫ Ɏɑ-

ɥɑɝɞɎɌ Ɏ əɑɞɜɌəɝɘɟɜɌɗɨəɧɡ ɝɑɏɘɑəɞɌɡ ɍɧɗɚ 

ɝɟɥɑɝɞɎɑəəɚ ɍɚɗɨɤɑ ɟ ɛɌɢɔɑəɞɚɎ, ɔɘɑɎɤɔɡ ɛɚ 

ɜɑɓɟɗɨɞɌɞɌɘ əɌɍɗɪɐɑəɔɫ ɟɝɞɚɕɣɔɎɧɑ ȲȾ. ȹɌ 

ɚɝəɚɎɌəɔɔ ɩɞɔɡ ɐɌəəɧɡ ɌɎɞɚɜɧ ɛɜɔɤɗɔ ɖ Ɏɧ-

Ɏɚɐɟ, ɣɞɚ ɜɌɓɎɔɞɔɑ əɑɞɜɌəɝɘɟɜɌɗɨəɚɏɚ ɜɟɍɢɌ, 

ɎɧɫɎɗɑəəɚɏɚ ɛɜɔ ȸȼȾ ɝ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ, 

ɣɌɥɑ ɌɝɝɚɢɔɔɜɚɎɌəɚ ɝ ɜɌɓɎɔɞɔɑɘ ɝɛɚəɞɌəəɧɡ 

ɟɝɞɚɕɣɔɎɧɡ ɛɌɜɚɖɝɔɓɘɚɎ ȲȾ ɟ ɛɌɢɔɑəɞɚɎ ɝ 

ɝɑɜɐɑɣəɚɕ əɑɐɚɝɞɌɞɚɣəɚɝɞɨɪ. ȮɝɗɑɐɝɞɎɔɑ ɩɞɚɏɚ, 

ȸȼȾ ɝ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ ɘɚɒɑɞ ɍɧɞɨ ɔɝɛɚɗɨ-

ɓɚɎɌəɚ ɐɗɫ ɎɧɫɎɗɑəɔɫ ɛɚɞɑəɢɔɌɗɨəɚ Ɍɜɔɞɘɚ-

ɏɑəəɧɡ ɡɌɜɌɖɞɑɜɔɝɞɔɖ ɘɔɚɖɌɜɐɔɌɗɨəɚɏɚ ɜɟɍɢɌ, 

ɣɞɚ ɘɚɒɑɞ ɍɧɞɨ ɛɚɗɑɓəɚ Ɏ ɢɑɗɫɡ ɝɞɜɌɞɔɠɔɖɌɢɔɔ 

ɍɚɗɨəɧɡ ɝ ɛɚɞɑəɢɔɌɗɨəɚ Ɏɧɝɚɖɔɘ ɜɔɝɖɚɘ ɜɌɓ-

Ɏɔɞɔɫ ɟɝɞɚɕɣɔɎɚɕ ȲȾ. 

ȹɑɝɖɚɗɨɖɚ ɚɞɗɔɣəɧɑ ɐɌəəɧɑ ɍɧɗɔ ɛɚɗɟɣɑ-

əɧ Ɏ ɔɝɝɗɑɐɚɎɌəɔɫɡ Wu E. ɔ Kwong DH, ɛɚɖɌ-

ɓɌɎɤɔɡ, ɣɞɚ ɏɗɟɍɔəɌ ɛɚɜɌɒɑəɔɫ ɘɔɚɖɌɜɐɌ ɔ, 

ɛɜɑɒɐɑ Ɏɝɑɏɚ, ɑɏɚ ɞɜɌəɝɘɟɜɌɗɨəɚɝɞɨ ɫɎɗɫɪɞɝɫ 

ɚɝəɚɎəɧɘɔ ɠɌɖɞɚɜɚɘ, ɚɛɜɑɐɑɗɫɪɥɔɘɔ ɛɚɎɧ-

ɤɑəəɟɪ ɝɘɑɜɞəɚɝɞɨ ɍɚɗɨəɧɡ ȴȭȽ, əɑɓɌɎɔɝɔɘɚ 

ɚɞ ɀȮ, Ɍ ɞɌɖɒɑ ɚɛɜɑɐɑɗɫɑɞ ɜɔɝɖ ɜɌɓɎɔɞɔɫ ȮȽȽ 

[21, 22]. ɉɞɔɘ ɎɧɎɚɐɌɘ Ɏɞɚɜɫɞ ɜɑɓɟɗɨɞɌɞɧ ɜɌɍɚ-

ɞɧ P. Scott ɝ ɝɚɌɎɞ., ɛɚɖɌɓɌɎɤɔɡ ɛɚ ɜɑɓɟɗɨɞɌɞɌɘ 

əɌɍɗɪɐɑəɔɫ ɓɌ ɛɌɢɔɑəɞɌɘɔ ɝ ȻȴȶȽ ɔ ɔɘɛɗɌə-

ɞɔɜɚɎɌəəɧɘɔ ȶȮȰ, ɣɞɚ ɚɝəɚɎəɧɘɔ ɛɜɑɐɔɖɞɚ-

ɜɌɘɔ ɎɚɓəɔɖəɚɎɑəɔɫ ȲȾ ɔ, ɝɚɚɞɎɑɞɝɞɎɑəəɚ, 

ɍɚɗɨɤɑɏɚ ɖɚɗɔɣɑɝɞɎɌ ɝɜɌɍɌɞɧɎɌəɔɕ ȶȮȰ ɫɎɗɫ-

ɗɔɝɨ ɍɚɗɨɤɔɑ ɓəɌɣɑəɔɫ ɚɍɦɑɘɌ ɠɔɍɜɚɓɌ, Ɍ ɞɌɖ-

ɒɑ ɍɚɗɨɤɑɑ ɖɚɗɔɣɑɝɞɎɚ ɝɑɏɘɑəɞɚɎ ɝ ɞɜɌəɝɘɟ-

ɜɌɗɨəɧɘ ɛɚɎɜɑɒɐɑəɔɑɘ ɘɔɚɖɌɜɐɌ [15]. ȬɎɞɚɜɧ 

ɜɌɍɚɞɧ ɛɜɔɤɗɔ ɖ ɎɧɎɚɐɟ, ɣɞɚ ɐɗɫ ɚɛɜɑɐɑɗɑəɔɫ 

ɛɚɖɌɓɌəɔɕ ɖ ɔɘɛɗɌəɞɌɢɔɔ ȶȮȰ ɔ ɝɞɜɌɞɔɠɔɖɌ-

ɢɔɔ ɜɔɝɖɌ ȮȽȽ ɢɑɗɑɝɚɚɍɜɌɓəɚ ɟɣɔɞɧɎɌɞɨ əɑ 

ɞɚɗɨɖɚ ɓəɌɣɑəɔɫ ɀȮ ȷȲ ɔ əɌɗɔɣɔɑ ɒɑɗɟɐɚɣɖɚ-

Ɏɧɡ ɞɌɡɔɌɜɔɞɘɔɕ, əɚ ɔ ɖɚɗɔɣɑɝɞɎɑəəɧɑ ɡɌɜɌɖ-

ɞɑɜɔɝɞɔɖɔ ɠɔɍɜɚɓɌ ɛɚ ɐɌəəɧɘ ȸȼȾ ɝɑɜɐɢɌ ɝ 

ɖɚəɞɜɌɝɞəɧɘ ɟɝɔɗɑəɔɑɘ.  

Robbers LF ɝ ɝɚɌɎɞ. ɚɛɟɍɗɔɖɚɎɌɗɔ ɜɑɓɟɗɨ-

ɞɌɞɧ ɔɝɝɗɑɐɚɎɌəɔɫ, ɢɑɗɨɪ ɖɚɞɚɜɚɏɚ ɫɎɗɫɗɚɝɨ 

ɔɓɟɣɑəɔɑ ɎɓɌɔɘɚɝɎɫɓɔ ɘɑɒɐɟ əɌɖɚɛɗɑəɔɑɘ ɏɌ-

ɐɚɗɔəɔɫ ɛɜɔ ȸȼȾ ɟ ɛɌɢɔɑəɞɚɎ ɛɚɝɗɑ ɚɝɞɜɚɏɚ ȴȸ  

 

ȼɔɝ. 1 (Fig. 1) 

ȼɔɝ. 1.  ȸȼȾ ɝ ɚɞɝɜɚɣɑəəɧɘ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ. 

Ⱥɍɤɔɜəɧɕ ɛɚɝɞɔəɠɌɜɖɞəɧɕ ɜɟɍɑɢ ɛɑɜɑɐəɑɎɑɜɡɟ-

ɤɑɣəɚɕ ɗɚɖɌɗɔɓɌɢɔɔ (ɟɖɌɓɌəɚ ɝɞɜɑɗɖɚɕ). ȻɜɔɓəɌɖɔ 

ɞɜɌəɝɘɟɜɌɗɨəɚɏɚ ɚɞɝɜɚɣɑəəɚɏɚ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ 

ɜɟɍɢɌ.  

Fig. 1.   Ƚontrast -enhanced  MRI. Long-axis  images  

of left  ventricle .   

Large anterioapical post -MI scar (arrow) with evidence of 

transmural delayed enhancement.  
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ɔ ɣɌɝɞɚɞɚɕ ɜɌɓɎɔɞɔɫ ɟ əɔɡ ȲȾ [23]. Ȯ ɔɝɝɗɑɐɚ-

ɎɌəɔɑ ɍɧɗɔ Ɏɖɗɪɣɑəɧ 162 ɛɌɢɔɑəɞɌ ɝ ɟɝɛɑɤəɚ 

ɛɜɚɎɑɐɑəəɧɘ ɣɜɑɝɖɚɒəɧɘ ɎɘɑɤɌɞɑɗɨɝɞɎɚɘ ɛɚ-

ɝɗɑ Ⱥȴȸ, ɖɚɞɚɜɧɘ ɍɧɗɌ ɛɜɚɎɑɐɑəɌ ȸȼȾ ɝɑɜɐɢɌ 

ɝ ɏɌɐɚɗɔəɔɑɘ (Ɏ ɝɜɑɐəɑɘ, ɣɑɜɑɓ 3 ɐəɫ) ɔ ɡɚɗɞɑ-

ɜɚɎɝɖɚɑ ɘɚəɔɞɚɜɔɜɚɎɌəɔɑ ɉȶȯ (Ɂȸ ɉȶȯ) (ɣɑɜɑɓ 

1 ɘɑɝɫɢ). ȼɑɓɟɗɨɞɌɞɧ ɔɝɝɗɑɐɚɎɌəɔɫ ɛɚɖɌɓɌɗɔ, 

ɣɞɚ ɟ 29 ɛɌɢɔɑəɞɚɎ (18% ɔɝɝɗɑɐɟɑɘɧɡ) ɔɘɑɗɌ 

ɘɑɝɞɚ ȲȾ ɛɚ ɐɌəəɧɘ Ɂȸ ɉȶȯ. ȰɌəəɧɑ, ɛɚɗɟ-

ɣɑəəɧɑ ɛɜɔ ȸȼȾ, ɛɚɖɌɓɌɗɔ, ɣɞɚ əɌɖɚɛɗɑəɔɫ ɏɌ-

ɐɚɗɔəɔɫ ɛɜɔ ȸȼȾ ɍɧɗɔ ɌɝɝɚɢɔɔɜɚɎɌəɧ ɝ Ɏɚɓ-

ɘɚɒəɧɘɔ ɒɑɗɟɐɚɣɖɚɎɧɘɔ ɝɚɍɧɞɔɫɘɔ. ȬɎɞɚɜɧ 

ɞɌɖɒɑ ɝɣɔɞɌɪɞ, ɣɞɚ ɜɑɓɟɗɨɞɌɞɧ ɔɝɝɗɑɐɚɎɌəɔɫ 

ɘɚɏɟɞ ɍɧɞɨ ɛɚɗɑɓəɧɘɔ ɐɗɫ ɝɞɜɌɞɔɠɔɖɌɢɔɔ ɜɔɝ-

ɖɌ ɔ ɛɜɚɠɔɗɌɖɞɔɖɔ ȲȬ ɟ ɛɌɢɔɑəɞɚɎ Ɏ ɛɚɐɚ-

ɝɞɜɚɕ ɠɌɓɑ ɛɚɝɗɑ Ⱥȴȸ. 

Ȯ 2013 ɏɚɐɟ ɍɧɗɔ ɚɛɟɍɗɔɖɚɎɌəɧ ɜɑɓɟɗɨɞɌ-

ɞɧ ɔɝɝɗɑɐɚɎɌəɔɫ Ɍəɏɗɔɕɝɖɔɡ ɟɣɑəɧɡ [24]. ɂɑɗɨɪ 

ɔɝɝɗɑɐɚɎɌəɔɫ ɍɧɗɚ ɚɛɜɑɐɑɗɑəɔɑ, ɫɎɗɫɑɞɝɫ ɗɔ 

ɠɔɍɜɚɓ, ɎɧɫɎɗɑəəɧɕ ɛɜɔ ȸȼȾ ɝ ɖɚəɞɜɌɝɞɔɜɚ-

ɎɌəɔɑɘ ɏɌɐɚɗɔəɔɑɘ, əɑɓɌɎɔɝɔɘɧɘ ɛɜɑɐɔɖɞɚɜɚɘ 

ɜɌɓɎɔɞɔɫ ɝɑɜɨɑɓəɧɡ ɝɑɜɐɑɣəɚ-ɝɚɝɟɐɔɝɞɧɡ ɝɚɍɧ-

ɞɔɕ ɟ ɛɌɢɔɑəɞɚɎ, ɔɘɑɪɥɔɡ Ɏ ɌəɌɘəɑɓɑ ȲȾ. Ȯ 

ɔɝɝɗɑɐɚɎɌəɔɑ ɍɧɗɔ Ɏɖɗɪɣɑəɧ 373 ɛɌɢɔɑəɞɌ, ɟ 

204 ɔɓ ɖɚɞɚɜɧɡ Ɏ ɌəɌɘəɑɓɑ ɍɧɗɚ ɓɌɠɔɖɝɔɜɚɎɌ-

əɚ əɌɗɔɣɔɑ ɟɝɞɚɕɣɔɎɚɏɚ ɛɌɜɚɖɝɔɓɘɌ ȲȾ, ɟ 169 ð 

əɑɟɝɞɚɕɣɔɎɚɏɚ ɛɌɜɚɖɝɔɓɘɌ ȲȾ. ȳɌ ɔɝɝɗɑɐɟɑɘɧ-

ɘɔ ɛɜɚɝɛɑɖɞɔɎəɚ əɌɍɗɪɐɌɗɔ ɚɞ 11 ɘɑɝɫɢɑɎ ɐɚ 

11 ɗɑɞ (ɘɑɐɔɌəɌ ð 2,6 ɗɑɞ). ȶɚəɑɣəɚɕ ɞɚɣɖɚɕ ɫɎ-

ɗɫɗɌɝɨ ɝɘɑɜɞɨ ɛɌɢɔɑəɞɌ ɛɚ ɛɜɔɣɔəɑ ȽȽȳ, ɚɝɞɌ-

əɚɎɖɌ ɝɑɜɐɢɌ, əɚɎɧɑ ɩɛɔɓɚɐɧ ɟɝɞɚɕɣɔɎɚɏɚ ȲȾ 

ɔɗɔ ɝɜɌɍɌɞɧɎɌəɔɑ ɜɌɓɜɫɐɌ ȶȮȰ. ɀȮ ȷȲ ɟ ɔɝ-

ɝɗɑɐɟɑɘɧɡ əɑ ɍɧɗɌ ɝəɔɒɑəɌ ɔ ɝɚɝɞɌɎɗɫɗɌ ɚɖɚɗɚ 

60% (Ñ13%). ȼɑɓɟɗɨɞɌɞɧ ɔɝɝɗɑɐɚɎɌəɔɫ ɛɚɖɌɓɌɗɔ, 

ɣɞɚ əɌɗɔɣɔɑ ɠɔɍɜɚɓɌ ɫɎɗɫɑɞɝɫ ɓəɌɣɔɘɧɘ ɔ əɑ-

ɓɌɎɔɝɔɘɧɘ ɛɜɑɐɔɖɞɚɜɚɘ ɜɌɓɎɔɞɔɫ ɛɑɜɎɔɣəɧɡ 

ɔɝɡɚɐɚɎ ɔɓ Ɏɝɑɡ ɔɝɝɗɑɐɟɑɘɧɡ. Ȯ ɏɜɟɛɛɑ ɝ əɌɗɔ-

ɣɔɑɘ ɟɝɞɚɕɣɔɎɧɡ ɛɌɜɚɖɝɔɓɘɚɎ ȲȾ əɌɗɔɣɔɑ 

ɠɔɍɜɚɓɌ ɝɚɣɑɞɌɗɚɝɨ ɝ əɔɓɖɚɕ ɀȮ ȷȲ (ɘɑəɑɑ 

35%). Ȯ ɏɜɟɛɛɑ ɛɌɢɔɑəɞɚɎ ɝ əɑɟɝɞɚɕɣɔɎɧɘɔ ȲȾ 

ɠɔɍɜɚɓ ɍɧɗ ɑɐɔəɝɞɎɑəəɧɘ əɑɓɌɎɔɝɔɘɧɘ ɛɜɑ-

ɐɔɖɞɚɜɚɘ Ɏɚɓɘɚɒəɧɡ ɝɑɜɐɑɣəɚ-ɝɚɝɟɐɔɝɞɧɡ ɝɚ-

ɍɧɞɔɕ. ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɌɎɞɚɜɧ ɔɝɝɗɑɐɚɎɌəɔɫ 

ɛɜɑɐɛɚɗɌɏɌɪɞ, ɣɞɚ ɎɧɫɎɗɑəɔɑ ɠɔɍɜɚɓɌ ɛɚ ɐɌə-

əɧɘ ȸȼȾ ɝ ɏɌɐɚɗɔəɔɑɘ ɘɚɒɑɞ ɫɎɗɫɞɨɝɫ ɛɜɑɐɔɖ-

ɞɚɜɚɘ Ɏɑɜɚɫɞəɧɡ ɔɝɡɚɐɚɎ ɟ ɛɌɢɔɑəɞɚɎ ɝ ȲȾ, 

ɣɞɚ ɘɚɒɑɞ ɍɧɞɨ ɔɝɛɚɗɨɓɚɎɌəɚ ɟ ɞɌɖɔɡ ɛɌɢɔɑə-

ɞɚɎ Ɏ ɝɞɜɌɞɔɠɔɖɌɢɔɔ ɜɔɝɖɚɎ. 

ȽɚɎɝɑɘ əɑɐɌɎəɚ, Ɏ 2017 ɏɚɐɟ ɍɧɗɔ ɚɛɟɍɗɔ-

ɖɚɎɌəɧ ɜɑɓɟɗɨɞɌɞɧ ɔɝɝɗɑɐɚɎɌəɔɫ, ɛɜɚɎɚɐɔɘɚɏɚ 

ȬɘɑɜɔɖɌəɝɖɚɕ ȬɝɝɚɢɔɌɢɔɑɕ ȽɑɜɐɢɌ ɛɚɐ ɜɟɖɚ-

ɎɚɐɝɞɎɚɘ Mikami Y. [25]. ȭɧɗɚ ɔɝɝɗɑɐɚɎɌəɚ 314 

ɛɌɢɔɑəɞɚɎ (164 ɛɌɢɔɑəɞɌ ɝ ɔɤɑɘɔɣɑɝɖɚɕ ȶȸȻ 

ɔ 150 ɛɌɢɔɑəɞɚɎ ɝ əɑɔɤɑɘɔɣɑɝɖɚɕ ȰȶȸȻ), ɟ 

ɖɚɞɚɜɧɡ ɔɘɑɗɝɫ ɜɔɝɖ ɜɌɓɎɔɞɔɫ ȮȽȽ ɔ əɑɚɍɡɚ-

ɐɔɘɚɝɞɨ ɔɘɛɗɌəɞɌɢɔɔ ȶȮȰ. Ȯɝɑɘ ɔɝɝɗɑɐɟɑɘɧɘ 

ɛɜɚɎɚɐɔɗɌɝɨ ȸȼȾ ɝɑɜɐɢɌ ɝ ɎɎɑɐɑəɔɑɘ ɖɚə-

ɞɜɌɝɞəɚɏɚ ɎɑɥɑɝɞɎɌ (ɏɌɐɚɗɔəɔɕ) ɔ ɚɛɜɑɐɑɗɑəɔɑɘ 

ɠɜɌɖɢɔɔ ɎɧɍɜɚɝɌ (ɀȮ) ɖɌɖ ɗɑɎɚɏɚ ɒɑɗɟɐɚɣɖɌ, 

ɞɌɖ ɔ ɛɜɌɎɚɏɚ. ȼɑɓɟɗɨɞɌɞɧ ɔɝɝɗɑɐɚɎɌəɔɫ ɛɚɖɌ-

ɓɌɗɔ, ɣɞɚ ɎɧɫɎɗɫɑɘɌɫ ɛɜɔ ȸȼȾ ɐɔɝɠɟəɖɢɔɫ 

ɛɜɌɎɚɏɚ ɒɑɗɟɐɚɣɖɌ ɫɎɗɫɑɞɝɫ ɝɞɚɕɖɔɘ ɔ əɑɓɌɎɔ-

ɝɔɘɧɘ ɛɜɑɐɔɖɞɚɜɚɘ ɜɌɓɎɔɞɔɫ Ɍɜɔɞɘɔɣɑɝɖɔɡ 

ɝɚɍɧɞɔɕ.  

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɚɢɑəɖɌ ɡɌɜɌɖɞɑɜɌ ɠɔɍ-

ɜɚɓəɚ-ɜɟɍɢɚɎɚɏɚ ɛɚɜɌɒɑəɔɫ ɗɑɎɚɏɚ ɔ ɛɜɌɎɚɏɚ 

ɒɑɗɟɐɚɣɖɚɎ ɝɑɜɐɢɌ ɫɎɗɫɑɞɝɫ ɚɐəɔɘ ɔɓ ɎɌɒəɑɕ-

ɤɔɡ ɛɜɚɏəɚɝɞɔɣɑɝɖɔɡ ɛɜɔɓəɌɖɚɎ ɟ ɍɚɗɨəɧɡ 

ȴȭȽ, ɞɌɖ ɖɌɖ ɛɚɓɎɚɗɫɑɞ Ɏ ɜɫɐɑ ɝɛɚɜəɧɡ ɝɗɟɣɌɑɎ 

Ɏɧɐɑɗɫɞɨ ɛɌɢɔɑəɞɚɎ, əɟɒɐɌɪɥɔɡɝɫ Ɏ ɔɘɛɗɌə-

ɞɌɢɔɔ ȶȮȰ ɐɗɫ ɛɜɚɠɔɗɌɖɞɔɖɔ ɜɔɝɖɌ ȮȽȽ. 

 

 

ȼɔɝ. 2 (Fig . 2) 

ȼɔɝ. 2.  ȸȼȾ ɝ ɚɞɝɜɚɣɑəəɧɘ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ. 

ȴəɞɜɌɘɟɜɌɗɨəɧɑ ɟɣɌɝɞɖɔ ɚɞɝɜɚɣɑəəɚɏɚ ɖɚəɞɜɌɝɞɔɜɚ-

ɎɌəɔɫ Ɏɑɜɡɟɤɑɣəɚ-ɍɚɖɚɎɚɕ ɗɚɖɌɗɔɓɌɢɔɔ (ɟɖɌɓɌəɚ 

ɝɞɜɑɗɖɚɕ) ɟ ɍɚɗɨəɚɏɚ ȰȶȸȻ. ȻɜɔɓəɌɖɔ ɘəɚɒɑɝɞɎɑəəɚ-

ɏɚ ɚɣɌɏɚɎɚɏɚ ɝɟɍɩɛɔɖɌɜɐɔɌɗɨəɚɏɚ ɜɟɍɢɚɎɚɏɚ ɛɚɜɌɒɑ-

əɔɫ ɘɔɚɖɌɜɐɌ. 

Fig. 2.   Ƚontrast -enhanced  MRI. Long-axis  images  

of left  ventricle .   

Multiple apical and lateral intramural/subepicardial 

scars (arrow) in patient with non -ischemic dilated card i-

omyopathy.  
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ȻɜɚɏəɚɝɞɔɣɑɝɖɌɫ ɓəɌɣɔɘɚɝɞɨ ɠɔɍɜɚɓ-

əɚ-ɜɟɍɢɚɎɧɡ ɔɓɘɑəɑəɔɕ ɛɜɔ ȰȶȸȻ. 

Ȯɚɛɜɚɝ ɚ əɑɚɍɡɚɐɔɘɚɝɞɔ ɔɘɛɗɌəɞɌɢɔɔ 

ȶȮȰ ɐɗɫ ɛɑɜɎɔɣəɚɕ ɛɜɚɠɔɗɌɖɞɔɖɔ ȮȽȽ ɟ ɛɌɢɔ-

ɑəɞɚɎ ɝ əɑɔɤɑɘɔɣɑɝɖɚɕ ɖɌɜɐɔɚɘɔɚɛɌɞɔɑɕ Ɏ 

əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ ɚɝɞɌɬɞɝɫ ɐɚ ɖɚəɢɌ əɑ ɜɑɤɑə-

əɧɘ. Ⱥɐəɔ ɌɎɞɚɜɧ ɝɣɔɞɌɪɞ, ɣɞɚ ɚɢɑəɖɌ ɜɔɝɖɌ 

ȮȽȽ ɟ ɩɞɔɡ ɛɌɢɔɑəɞɚɎ ɐɚɗɒəɌ ɚɛɔɜɌɞɨɝɫ əɌ ɞɑ 

ɒɑ ɛɜɚɏəɚɝɞɔɣɑɝɖɔɑ ɛɜɔɓəɌɖɔ, ɣɞɚ ɔ ɟ ɍɚɗɨəɧɡ 

ɝ ȻȴȶȽ (ɓəɌɣɑəɔɑ ɀȮ ȷȲ ɘɑəɑɑ 30-35%). Ȱɜɟ-

ɏɔɑ ɟɣɬəɧɑ, əɌɛɜɚɞɔɎ, ɟɖɌɓɧɎɌɪɞ əɌ əɑɩɠɠɑɖ-

ɞɔɎəɚɝɞɨ ɞɌɖɚɏɚ ɛɚɐɡɚɐɌ ɔ ɛɜɔɓɧɎɌɪɞ ɖ ɛɚɔɝɖɟ 

ɔəɧɡ, ɍɚɗɑɑ ɣɟɎɝɞɎɔɞɑɗɨəɧɡ ɔ ɝɛɑɢɔɠɔɣɑɝɖɔɡ 

ɘɌɜɖɬɜɚɎ ɛɚɎɧɤɑəəɚɏɚ ɜɔɝɖɌ ȮȽȽ. Ȼɚɝɗɑɐəɑɑ 

ɛɚɜɚɐɔɗɚ əɑɘɌɗɚ ɔɝɝɗɑɐɚɎɌəɔɕ ɐɗɫ ɚɢɑəɖɔ ɛɜɚ-

ɏəɚɝɞɔɣɑɝɖɔɡ Ɏɚɓɘɚɒəɚɝɞɑɕ ȸȼȾ ɝɑɜɐɢɌ ɝ ɖɚə-

ɞɜɌɝɞɔɜɚɎɌəɔɑɘ ɟ ɐɌəəɧɡ ɛɌɢɔɑəɞɚɎ ɔ, ɛɜɑɒɐɑ 

Ɏɝɑɏɚ, ɟ ɍɚɗɨəɧɡ ȰȶȸȻ. 

Ȼɚ ɐɌəəɧɘ Yokokawa M ɝ ɝɚɌɎɞ., Ɏ ɏɜɟɛɛɑ 

ɛɌɢɔɑəɞɚɎ ɝ ȰȶȸȻ ɛɜɌɖɞɔɣɑɝɖɔ ɟ Ɏɝɑɡ əɌɍɗɪ-

ɐɌɑɘɧɡ ɍɧɗɔ ɎɧɫɎɗɑəɧ ɚɍɗɌɝɞɔ əɑɞɜɌəɝɘɟ-

ɜɌɗɨəɚɏɚ ɛɚɜɌɒɑəɔɫ, ɛɜɔɣɬɘ əɌɔɍɚɗɑɑ ɣɌɝɞɚ 

ɎɝɞɜɑɣɌɗɔɝɨ ɔəɞɜɌɘɟɜɌɗɨəɧɑ ɓɚəɧ ɛɚɜɌɒɑəɔɫ, 

ɣɞɚ əɑɜɑɐɖɚ ɛɚɓɎɚɗɫɑɞ ɐɔɠɠɑɜɑəɢɔɜɚɎɌɞɨ ɔɡ ɚɞ 

ɜɟɍɢɚɎɚɏɚ ɛɚɜɌɒɑəɔɫ ɔɤɑɘɔɣɑɝɖɚɕ ɩɞɔɚɗɚɏɔɔ, 

ɖɚɞɚɜɚɘɟ ɝɎɚɕɝɞɎɑəəɌ ɝɟɍɩəɐɚɖɌɜɐɔɌɗɨəɌɫ ɗɚ-

ɖɌɗɔɓɌɢɔɫ ɠɔɍɜɚɓəɚ-ɜɟɍɢɚɎɧɡ ɔɓɘɑəɑəɔɕ [20]. 

ȰɌəəɧɕ ɞɔɛ ɔəɞɜɌɘɟɜɌɗɨəɚɏɚ ɜɟɍɢɚɎɚɏɚ ɛɚɜɌ-

ɒɑəɔɫ ɘɔɚɖɌɜɐɌ ɛɜɚɐɑɘɚəɝɞɜɔɜɚɎɌə əɌ ɜɔɝɟə-

ɖɑ 2. 

ȯɜɟɛɛɌ Ɍəɏɗɔɕɝɖɔɡ ɟɣɑəɧɡ ɛɜɚɎɑɗɌ ɘɑɞɌ-

ɌəɌɗɔɓ ɐɗɫ ɚɢɑəɖɔ ɛɜɚɏəɚɝɞɔɣɑɝɖɚɕ ɓəɌɣɔɘɚɝɞɔ 

ȸȼȾ ɝ ɎɎɑɐɑəɔɑɘ ɏɌɐɚɗɔəɔɫ ɐɗɫ ɛɜɚɎɑɐɑəɔɫ 

ɝɞɜɌɞɔɠɔɖɌɢɔɔ ɜɔɝɖɌ ɜɌɓɎɔɞɔɫ ȮȽȽ [15]. Ȯ ɔɝ-

ɝɗɑɐɚɎɌəɔɔ ɔɓɟɣɌɗɔɝɨ ɐɌəəɧɑ ɚɐɔəəɌɐɢɌɞɔ ɔɝ-

ɝɗɑɐɚɎɌəɔɕ, ɎɖɗɪɣɌɪɥɔɡ 1105 ɛɌɢɔɑəɞɚɎ ɝ 

əɌɗɔɣɔɑɘ ȴȭȽ ɔɗɔ əɑɔɤɑɘɔɣɑɝɖɚɕ ɖɌɜɐɔɚɘɔɚ-

ɛɌɞɔɔ (ɛɜɑɔɘɟɥɑɝɞɎɑəəɚ ȰȶȸȻ), ɟ ɖɚɞɚɜɧɡ 

ɔɘɑɗɔ ɘɑɝɞɚ ɒɑɗɟɐɚɣɖɚɎɧɑ Ɍɜɔɞɘɔɔ ɔɗɔ ɐɜɟɏɔɑ 

ɝɚɍɧɞɔɫ (ɜɑɌəɔɘɌɢɔɫ ɛɚɝɗɑ ȮȽȽ, ȲȾ, ɝɜɌɍɌɞɧ-

ɎɌəɔɫ ȶȮȰ), ɖɚɞɚɜɧɘ ɛɜɚɎɚɐɔɗɌɝɨ ȸȼȾ ɝ ɏɌɐɚ-

ɗɔəɔɑɘ. ȬəɌɗɔɓ ɐɌəəɧɡ ɛɚɖɌɓɌɗ, ɣɞɚ ɟ ɛɌɢɔɑə-

ɞɚɎ ɝ ɜɌɓɎɔɞɔɑɘ ɒɑɗɟɐɚɣɖɚɎɧɡ Ɍɜɔɞɘɔɣɑɝɖɔɡ 

ɝɚɍɧɞɔɕ ɛɚ ɐɌəəɧɘ ȸȼȾ ɝ ɏɌɐɚɗɔəɔɑɘ ɚɛɜɑɐɑ-

ɗɫɪɞɝɫ ɍɚɗɨɤɔɑ ɓɚəɧ ɠɔɍɜɚɓɌ. ȬɎɞɚɜɧ ɔɝɝɗɑ-

ɐɚɎɌəɔɫ ɝɣɔɞɌɪɞ, ɣɞɚ ɝɞɑɛɑəɨ ɠɔɍɜɚɓɌ ɛɚ ɐɌə-

əɧɘ ȸȼȾ ɝ ɏɌɐɚɗɔəɔɑɘ ɘɚɒɑɞ ɍɧɞɨ ɔɝɛɚɗɨɓɚɎɌ-

əɌ ɐɗɫ ɝɞɜɌɞɔɠɔɖɌɢɔɔ ɜɔɝɖɌ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɒɑ-

ɗɟɐɚɣɖɚɎɧɘɔ Ɍɜɔɞɘɔɫɘɔ ɔ ɝəɔɒɑəəɚɕ ɀȮ ȷȲ ɔ 

ɚɛɜɑɐɑɗɑəɔɫ ɏɜɟɛɛɧ ɛɌɢɔɑəɞɚɎ, əɟɒɐɌɪɥɔɡɝɫ 

Ɏ ɔɘɛɗɌəɞɌɢɔɔ ȶȮȰ. ȺɐəɌɖɚ ɌɎɞɚɜɧ ɜɌɍɚɞɧ 

ɟɖɌɓɧɎɌɪɞ, ɣɞɚ ɎɧɫɎɗɑəəɧɑ ɐɌəəɧɑ ɞɜɑɍɟɪɞ 

ɟɞɚɣəɑəɔɫ ɐɚ Ɏɖɗɪɣɑəɔɫ Ɏ ɜɟɞɔəəɟɪ ɖɗɔəɔɣɑ-

ɝɖɟɪ ɛɜɌɖɞɔɖɟ. 

Ȯ 2013 ɏ. H.W. Shi ɔ ɝɚɌɎɞ. ɚɛɟɍɗɔɖɚɎɌɗɔ 

ɝɞɌɞɨɪ, ɛɚɝɎɫɥɑəəɟɪ ɚɢɑəɖɑ Ɏɚɓɘɚɒəɚɝɞɑɕ 

ȸȼȾ ɝ ɖɚəɞɜɌɝɞəɧɘ ɟɝɔɗɑəɔɑɘ ɟ ɛɌɢɔɑəɞɚɎ ɝ 

ɐɔɗɌɞɌɢɔɚəəɚɕ ɖɌɜɐɔɚɘɔɚɛɌɞɔɑɕ (ȰȶȸȻ) [28]. 

ȭɧɗɌ ɛɜɚɎɑɐɑəɌ ɜɌɍɚɞɌ, Ɏ ɖɚɞɚɜɚɕ ɍɧɗɔ ɛɜɚ-

ɌəɌɗɔɓɔɜɚɎɌəɧ ɜɑɓɟɗɨɞɌɞɧ 5 ɔɝɝɗɑɐɚɎɌəɔɕ ɝ 

ɚɍɥɔɘ ɣɔɝɗɚɘ ɍɚɗɨəɧɡ 545. ȶɚəɑɣəɧɑ ɞɚɣɖɔ 

ɔɝɝɗɑɐɚɎɌəɔɫ: ɚɍɥɌɫ ɗɑɞɌɗɨəɚɝɞɨ, ɝɑɜɐɑɣəɚ-

ɝɚɝɟɐɔɝɞɌɫ ɝɘɑɜɞəɚɝɞɨ, ȮȽȽ, ɛɜɑɜɎɌəəɌɫ ȮȽȽ, 

ɏɚɝɛɔɞɌɗɔɓɌɢɔɫ ɛɚ ɛɜɔɣɔəɑ ɐɑɖɚɘɛɑəɝɌɢɔɔ 

ɝɑɜɐɑɣəɚɕ əɑɐɚɝɞɌɞɚɣəɚɝɞɔ (Ƚȹ). Cɜɚɖɔ əɌɍɗɪ-

ɐɑəɔɫ ɝɚɝɞɌɎɔɗɔ 1,8 ɏɚɐɌ. Ȯ ɜɑɓɟɗɨɞɌɞɑ ɔɝɝɗɑɐɚ-

ɎɌəɔɫ ɍɧɗɚ ɎɧɫɎɗɑəɚ, ɣɞɚ ɛɌɢɔɑəɞɧ ɝ ɚɞɝɜɚ-

ɣɑəəɧɘ əɌɖɚɛɗɑəɔɑɘ ɏɌɐɚɗɔəɔɫ ɔɘɑɪɞ ɍɚɗɑɑ 

Ɏɧɝɚɖɟɪ ɖɌɜɐɔɌɗɨəɟɪ ɗɑɞɌɗɨəɚɝɞɨ, ɍɚɗɨɤɑɑ 

ɣɔɝɗɚ ɝɗɟɣɌɑɎ ɛɜɑɜɎɌəəɚɕ ȮȽȽ ɔ ɏɚɝɛɔɞɌɗɔɓɌ-

ɢɔɕ ɛɚ ɛɜɔɣɔəɑ ɐɑɖɚɘɛɑəɝɌɢɔɔ ɝɑɜɐɑɣəɚɕ əɑ-

ɐɚɝɞɌɞɚɣəɚɝɞɔ ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɛɌɢɔɑəɞɌɘɔ ɍɑɓ 

ɛɜɔɓəɌɖɚɎ ɛɚɓɐəɑɏɚ əɌɖɚɛɗɑəɔɫ ɏɌɐɚɗɔəɔɫ. 

Ȯ 2015 ɏɚɐɟ Kyoung K. ɝ ɝɚɌɎɞ. ɍɧɗɌ ɛɜɚ-

ɎɑɐɑəɌ ɜɌɍɚɞɌ, Ɏ ɖɚɞɚɜɚɕ ɍɧɗɔ ɛɜɚɌəɌɗɔɓɔɜɚ-

ɎɌəɧ ɜɑɓɟɗɨɞɌɞɧ 15 ɔɝɝɗɑɐɚɎɌəɔɕ, ɎɖɗɪɣɌɪ-

ɥɔɡ 2747 ɛɌɢɔɑəɞɚɎ [29]. Ȼɚ ɜɑɓɟɗɨɞɌɞɌɘ ɛɚɗɟ-

ɣɑəəɧɡ ɐɌəəɧɡ ɝɜɑɐəɔɕ ɛɚɖɌɓɌɞɑɗɨ ɜɌɝɛɜɚ-

ɝɞɜɌəɑəəɚɝɞɔ ɠɔɍɜɚɓɌ ɘɔɚɖɌɜɐɌ ɝɚɝɞɌɎɔɗ 41%. 

ȿ ɛɌɢɔɑəɞɚɎ ɝ əɌɗɔɣɔɑɘ ɠɔɍɜɚɓəɧɡ ɔɓɘɑəɑəɔɕ 

ɘɔɚɖɌɜɐɌ ɜɔɝɖ əɑɍɗɌɏɚɛɜɔɫɞəɧɡ ɝɑɜɐɑɣəɧɡ ɝɚ-

ɍɧɞɔɕ ɍɧɗ Ɏ 3 ɜɌɓɌ Ɏɧɤɑ, Ɍ ɜɔɝɖ Ɍɜɔɞɘɔɣɑɝɖɔɡ 

ɝɚɍɧɞɔɕ Ɏ 5 ɜɌɓ Ɏɧɤɑ ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɛɌɢɔɑə-

ɞɌɘɔ ɍɑɓ ɠɔɍɜɚɓɌ. Ȼɚ ɜɑɓɟɗɨɞɌɞɌɘ ɌəɌɗɔɓɌ ɐɌə-

əɧɡ 2747 ɛɌɢɔɑəɞɚɎ ɍɧɗɚ ɚɛɜɑɐɑɗɑəɚ, ɣɞɚ ɜɔɝɖ 

ɝɘɑɜɞɔ ɟ ɛɌɢɔɑəɞɚɎ əɑɔɤɑɘɔɣɑɝɖɚɕ ɖɌɜɐɔɚ-

ɘɔɚɛɌɞɔɑɕ ɝ əɌɗɔɣɔɑɘ ɠɔɍɜɚɓɌ ɘɔɚɖɌɜɐɌ Ɏ 3 

ɜɌɓɌ ɣɌɥɑ ɚɞ əɑɍɗɌɏɚɛɜɔɫɞəɧɡ ɝɑɜɐɑɣəɚ-

ɝɚɝɟɐɔɝɞɧɡ ɝɚɍɧɞɔɕ ɔ Ɏ 5 ɜɌɓ ɣɌɥɑ ɚɞ ɒɑɗɟɐɚɣ-

ɖɚɎɧɡ ɞɌɡɔɌɜɔɞɘɔɕ. 

ȹɌ ɝɑɏɚɐəɫɤəɔɕ ɐɑəɨ əɌ ɚɝəɚɎɌəɔɔ ɔɘɑ-

ɪɥɔɡɝɫ ɐɌəəɧɡ ɘɚɒəɚ ɝɐɑɗɌɞɨ ɎɧɎɚɐ, ɣɞɚ ɚɞ-

ɝɟɞɝɞɎɔɑ ɖɌɖɔɡ-ɗɔɍɚ ɠɔɍɜɚɓəɧɡ ɔɓɘɑəɑəɔɕ ɟ 

ɛɌɢɔɑəɞɚɎ ɝ əɑɔɤɑɘɔɣɑɝɖɚɕ ɖɌɜɐɔɚɘɔɚɛɌɞɔɑɕ 

ɘɚɒəɚ ɝɣɔɞɌɞɨ ɖɜɔɞɑɜɔɑɘ, ɚɛɜɑɐɑɗɫɪɥɔɘ əɔɓ-

ɖɔɕ ɜɔɝɖ əɑɍɗɌɏɚɛɜɔɫɞəɧɡ ɝɑɜɐɑɣəɚ-

ɝɚɝɟɐɔɝɞɧɡ ɝɚɍɧɞɔɕ, Ɏ ɝɎɫɓɔ ɝ ɣɑɘ, ȸȼȾ ɝɑɜɐɢɌ 

ɘɚɒəɚ ɔɝɛɚɗɨɓɚɎɌɞɨ ɖɌɖ Ɏ ɖɌɣɑɝɞɎɑ ɎɌɒəɚɏɚ 

ɐɚɚɍɝɗɑɐɚɎɌəɔɫ ɟ ɛɌɢɔɑəɞɚɎ, ɖɚɞɚɜɧɘ ɛɜɚɎɚ-

ɐɔɞɝɫ ɝɞɜɌɞɔɠɔɖɌɢɔɫ ɜɔɝɖɌ ȮȽȽ. 

ȻɜɚɏəɚɝɞɔɣɑɝɖɌɫ ɓəɌɣɔɘɚɝɞɨ ɠɔɍɜɚɓ-

əɚ-ɜɟɍɢɚɎɧɡ ɔɓɘɑəɑəɔɕ ɛɜɔ ȯȶȸȻ. 

ȴɓɎɑɝɞəɚ, ɣɞɚ ɍɚɗɨəɧɑ ȯȶȸȻ ɐɚɎɚɗɨəɚ ɣɌ-

ɝɞɚ ɝɞɜɌɐɌɪɞ ɒɑɗɟɐɚɣɖɚɎɧɘɔ ɞɌɡɔɌɜɔɞɘɔɫɘɔ ɔ 

ɔɘɑɪɞ Ɏɧɝɚɖɔɕ ɜɔɝɖ ɜɌɓɎɔɞɔɫ ȮȽȽ. Ⱥɞɍɚɜ ɛɌ-

ɢɔɑəɞɚɎ ɐɗɫ ɔɘɛɗɌəɞɌɢɔɔ ȶȮȰ ɝ ɢɑɗɨɪ ɛɑɜɎɔɣ-

əɚɕ ɛɜɚɠɔɗɌɖɞɔɖɔ ȮȽȽ ɫɎɗɫɑɞɝɫ ɝɗɚɒəɚɕ ɓɌɐɌ-

ɣɑɕ, ɞɌɖ ɖɌɖ ɞɜɌɐɔɢɔɚəəɧɑ ɘɌɜɖɬɜɧ əɑɍɗɌɏɚ-

ɛɜɔɫɞəɧɡ ɝɑɜɐɑɣəɧɡ ɝɚɍɧɞɔɕ (əɌɛɜɔɘɑɜ, ɝəɔ-

ɒɑəəɌɫ ɀȮ ȷȲ, ɔəɐɟɖɢɔɫ ȲȾ/ɀȲ ɛɜɔ Ɏəɟɞɜɔ-

ɝɑɜɐɑɣəɚɘ ɉɀȴ) əɑ ɛɚɓɎɚɗɫɪɞ ɎɧɫɎɗɫɞɨ ɍɚɗɨ-

əɧɡ Ɏɧɝɚɖɚɏɚ Ɍɜɔɞɘɔɣɑɝɖɚɏɚ ɜɔɝɖɌ. ȴɘɑɪɥɔɑ-

ɝɫ Ɏ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ ɤɖɌɗɧ ɚɢɑəɖɔ ɜɔɝɖɌ ȮȽȽ 

ɟ ɛɌɢɔɑəɞɚɎ ɝ ȯȶȸȻ ɚɝəɚɎɧɎɌɪɞɝɫ əɌ ɚɢɑəɖɑ 

ɌəɌɘəɑɓɌ, ɜɑɓɟɗɨɞɌɞɌɡ ɏɑəɑɞɔɣɑɝɖɔɡ ɔɝɝɗɑɐɚɎɌ-

əɔɕ, Ɍ ɞɌɖɒɑ ɐɌəəɧɡ ɉɡɚȶȯ ɔ Ɂȸ ɉȶȯ [4]. Ȼɚ 

ɘəɑəɔɪ ɘəɚɏɔɡ ɌɎɞɚɜɚɎ, əɌɗɔɣɔɑ ɘɔɚɖɌɜ-

ɐɔɌɗɨəɚɏɚ ɠɔɍɜɚɓɌ ɞɌɖɒɑ ɘɚɒɑɞ ɔɏɜɌɞɨ ɖɗɪɣɑ-

Ɏɟɪ ɜɚɗɨ Ɏ ɠɚɜɘɔɜɚɎɌəɔɔ Ɍɜɔɞɘɔɕ ɟ ɛɌɢɔɑə-

ɞɚɎ ɝ ȯȶȸȻ [30]. ɉɗɑɖɞɜɚɠɔɓɔɚɗɚɏɔɣɑɝɖɔɑ ɔɝ-
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ɝɗɑɐɚɎɌəɔɫ ɛɚɖɌɓɌɗɔ, ɣɞɚ ɛɌɢɔɑəɞɧ ɝ ȯȶȸȻ ɔ  

ɒɔɓəɑɟɏɜɚɒɌɪɥɔɘɔ Ɍɜɔɞɘɔɫɘɔ ɔɘɑɪɞ Ɏɧɝɚ-

ɖɟɪ ɩɗɑɖɞɜɔɣɑɝɖɟɪ ɐɔɝɛɑɜɝɔɪ ɔ əɑɚɐəɚɜɚɐ-

əɚɝɞɨ ɎəɟɞɜɔɒɑɗɟɐɚɣɖɚɎɧɡ ɝɞɜɟɖɞɟɜ, ɣɞɚ, Ɏɑɜɚ-

ɫɞəɑɑ Ɏɝɑɏɚ, ɝɎɫɓɌəɚ ɝ ɜɌɓɗɔɣɔɑɘ ɐɔɌɘɑɞɜɌ 

ɖɌɜɐɔɚɘɔɚɢɔɞɚɎ, ɘɔɚɖɌɜɐɔɌɗɨəɧɘ ɠɔɍɜɚɓɚɘ, 

ɣɞɚ ɞɑɘ ɝɌɘɧɘ ɚɍɜɌɓɟɑɞ ɝɟɍɝɞɜɌɞ ɐɗɫ ȲȬ. 

ȴəɞɑɜɑɝəɧɑ ɐɌəəɧɑ ɍɧɗɔ ɛɚɗɟɣɑəɧ ɛɜɔ 

ɌəɌɗɔɓɑ ɎɓɌɔɘɚɝɎɫɓɔ ɘɑɒɐɟ ɝɞɑɛɑəɨɪ ɘɔɚɖɌɜ-

ɐɔɌɗɨəɚɏɚ ɠɔɍɜɚɓɌ ɔ ɎɚɓəɔɖəɚɎɑəɔɑɘ ȲȾ/ɀȲ ɟ 

ɍɚɗɨəɧɡ ȯȶȸȻ ɔ ɛɚɐɞɎɑɜɒɐɑəəɧɘɔ ɘɟɞɌɢɔɫɘɔ 

ɝɌɜɖɚɘɑɜɌ TNNI3, MYBPC3 ɔ MYH7(30). Ȼɚ ɐɌə-

əɧɘ Fujita T. ɝ ɝɚɌɎɞ. ɟ Ɏɝɑɡ ɛɌɢɔɑəɞɚɎ, ɔɘɑɎ-

ɤɔɡ ȲȾ, ɛɚ ɐɌəəɧɘ ȸȼȾ ɚɛɜɑɐɑɗɫɗɔɝɨ ɛɜɔɓəɌ-

ɖɔ əɌɗɔɣɔɫ ɠɔɍɜɚɓɌ ɘɔɚɖɌɜɐɌ, ɣɞɚ ɘɚɒɑɞ ɫɎ-

ɗɫɞɨɝɫ Ɍɜɔɞɘɚɏɑəəɧɘ ɘɑɡɌəɔɓɘɚɘ ɜɑɌɗɔɓɌɢɔɔ 

ɏɑəɑɞɔɣɑɝɖɔɡ ɘɟɞɌɢɔɕ ɔ ɚɍɦɫɝəɫɞɨ ɛɚɎɧɤɑə-

əɧɕ ɜɔɝɖ ɜɌɓɎɔɞɔɫ ɒɔɓəɑɟɏɜɚɒɌɪɥɔɡ Ɍɜɔɞɘɔɕ 

ɟ ɍɚɗɨəɧɡ ȯȶȸȻ ɔ əɌɗɔɣɔɑ Ɏɧɤɑɛɑɜɑɣɔɝɗɑəəɧɡ 

ɏɑəɑɞɔɣɑɝɖɔɡ ɘɟɞɌɢɔɕ. Ȯ ɞɚ ɒɑ Ɏɜɑɘɫ, ɛɚ ɘəɑ-

əɔɪ ɜɫɐɌ ɌɎɞɚɜɚɎ, ɞɜɑɍɟɑɞɝɫ ɛɚɐɞɎɑɜɒɐɑəɔɑ 

ɛɚɗɟɣɑəəɧɡ ɐɌəəɧɡ, əɑɚɍɡɚɐɔɘɚ ɛɜɚɎɑɐɑəɔɑ 

ɝɛɑɢɔɌɗɨəɚ ɝɛɗɌəɔɜɚɎɌəəɧɡ ɛɜɚɝɛɑɖɞɔɎəɧɡ 

ɔɝɝɗɑɐɚɎɌəɔɕ [31].  

Ȯ 2016 ɏɚɐɟ Haland F. ɝ   ɝɚɌɎɞ.  ɍɧɗɔ 

ɚɛɟɍɗɔɖɚɎɌəɧ ɜɑɓɟɗɨɞɌɞɧ ɜɌɍɚɞɧ, ɏɐɑ ɢɑɗɨɪ 

ɔɝɝɗɑɐɚɎɌəɔɫ ɫɎɔɗɚɝɨ ɚɛɜɑɐɑɗɑəɔɑ ɝɎɫɓɔ əɌɜɟ-

ɤɑəɔɫ ɝɔɝɞɚɗɔɣɑɝɖɚɕ ɠɟəɖɢɔɔ, ɎɧɫɎɗɑəəɚɕ 

ɛɜɔ ɉɡɚȶȯ Ɏ ɜɑɒɔɘɑ çstrainè, ɝ ɜɌɓɎɔɞɔɑɘ ɒɑɗɟ-

ɐɚɣɖɚɎɧɡ ɞɌɡɔɌɜɔɞɘɔɕ, Ɍ ɞɌɖɒɑ ɚɛɜɑɐɑɗɑəɔɑ 

ɎɓɌɔɘɚɝɎɫɓɔ ɝɚ ɝɞɑɛɑəɨɪ ɠɔɍɜɚɓɌ, ɎɧɫɎɗɫɑɘɚɏɚ 

ɛɜɔ ȸȼȾ ɝ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ [32]. Ȯ ɔɝɝɗɑɐɚ-

ɎɌəɔɑ ɍɧɗɔ Ɏɖɗɪɣɑəɧ 150 ɛɌɢɔɑəɞɚɎ ɝ ȯȶȸȻ ɔ 

50 ɓɐɚɜɚɎɧɡ ɗɔɢ. ȲȬ ɎɖɗɪɣɌɗɔ ɖɌɖ ɟɝɞɚɕɣɔɎɧɑ 

ȲȾ, ɞɌɖ ɔ əɑɟɝɞɚɕɣɔɎɧɑ, Ɍ ɞɌɖɒɑ ɩɛɔɓɚɐɧ 

ɚɝɞɌəɚɎɖɔ ɝɑɜɐɢɌ (ɝ ɟɝɛɑɤəɚɕ ɜɑɌəɔɘɌɢɔɑɕ). 

ȰɌəəɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɛɚɖɌɓɌɗɚ ɎɓɌɔɘɚɝɎɫɓɨ 

ɘɑɒɐɟ ɘɑɡɌəɔɣɑɝɖɚɕ ɐɔɝɛɑɜɝɔɑɕ ɔ ɠɔɍɜɚɓɚɘ, 

ɎɧɫɎɗɑəəɧɘ ɛɚ ɐɌəəɧɘ ȸȼȾ ɝɑɜɐɢɌ ɝ ɖɚəɞɜɌ-

ɝɞɔɜɚɎɌəɔɑɘ ɓɌ ɝɣɑɞ əɌɖɚɛɗɑəɔɫ ɏɌɐɚɗɔəɔɫ ɟ 

ɛɌɢɔɑəɞɚɎ ɝ ɏɔɛɑɜɞɜɚɠɔɣɑɝɖɚɕ ɖɌɜɐɔɚɘɔɚɛɌ-

ɞɔɑɕ ɔ ɐɔɝɝɔəɡɜɚəɔɑɕ ɘɔɚɖɌɜɐɌ. ȸɑɡɌəɔɣɑɝɖɌɫ 

ɐɔɝɛɑɜɝɔɫ ɍɧɗɌ ɝɞɚɕɖɔɘ ɔ əɑɓɌɎɔɝɔɘɧɘ ɘɌɜ-

ɖɑɜɚɘ Ɍɜɔɞɘɔɣɑɝɖɔɡ ɝɚɍɧɞɔɕ ɔ ɛɜɔɓəɌɖɚɘ 

ɠɔɍɜɚɓɌ, ɎɧɫɎɗɑəəɚɏɚ ɛɜɔ ȸȼȾ ɟ ɛɌɢɔɑəɞɚɎ ɝ 

Ɏɧɝɚɖɔɘ ɜɔɝɖɚɘ ȮȽȽ. ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɘɑɡɌəɔ-

ɣɑɝɖɌɫ ɐɔɝɛɑɜɝɔɫ ɘɚɒɑɞ ɚɞɜɌɒɌɞɨ əɌɗɔɣɔɑ 

ɠɔɍɜɚɓɌ ɔ ɛɚɎɧɤɌɞɨ ɜɔɝɖ ɜɌɓɎɔɞɔɫ ɓɗɚɖɌɣɑ-

ɝɞɎɑəəɧɡ ȲȬ. Ⱥɛɜɑɐɑɗɑəɔɑ ɛɜɚɐɚɗɨəɚɕ ɠɟəɖ-

ɢɔɔ (strain) ɍɧɗɚ ɞɌɖɒɑ ɘɌɜɖɑɜɚɘ Ɍɜɔɞɘɔɣɑ-

ɝɖɔɡ ɝɚɍɧɞɔɕ, ɡɚɞɫ ɔ ɘɑəɨɤɔɘ, ɣɑɘ ɘɑɡɌəɔɣɑ-

ɝɖɌɫ ɐɔɝɛɑɜɝɔɫ. ȭɚɗɑɑ ɣɑɞɎɑɜɞɔ ɔɝɝɗɑɐɟɑɘɧɡ 

ɛɌɢɔɑəɞɚɎ ɝ ȯȶȸȻ ɔɘɑɗɔ ɒɑɗɟɐɚɣɖɚɎɧɑ ɞɌɡɔɌ-

ɜɔɞɘɔɔ. ȾɚɗɥɔəɌ ɘɑɒɒɑɗɟɐɚɣɖɚɎɚɕ ɛɑɜɑɏɚɜɚɐ-

ɖɔ, ɘɑɡɌəɔɣɑɝɖɌɫ ɐɔɝɛɑɜɝɔɫ, ɛɜɚɐɚɗɨəɧɕ 

çstrainè, ɛɜɚɢɑəɞ əɌɖɚɛɗɑəɔɫ ɏɌɐɚɗɔəɔɫ ɍɧɗɔ 

ɘɌɜɖɑɜɌɘɔ, ɌɝɚɢɔɔɜɚɎɌəəɧɘɔ ɝ ɎɚɓəɔɖəɚɎɑəɔ-

ɑɘ ɟɝɞɚɕɣɔɎɚɕ ȲȾ. ȸɑɡɌəɔɣɑɝɖɌɫ ɐɔɝɛɑɜɝɔɫ 

ɍɧɗɌ ɍɚɗɑɑ ɎɧɜɌɒɑəɌ ɟ ɛɌɢɔɑəɞɚɎ ɝ ȯȶȸȻ, ɣɑɘ 

ɟ ɓɐɚɜɚɎɧɡ ɗɔɢ, ɔ ɫɎɗɫɗɌɝɨ əɑɓɌɎɔɝɔɘɧɘ ɛɜɑ-

ɐɔɖɞɚɜɚɘ Ɍɜɔɞɘɔɣɑɝɖɔɡ ɝɚɍɧɞɔɕ ɟ ɛɌɢɔɑəɞɚɎ ɝ 

ȯȶȸȻ, ɟɖɌɓɧɎɌɫ əɌ əɑɚɍɡɚɐɔɘɚɝɞɨ ɑɏɚ ɟɣɑɞɌ 

ɐɗɫ ɝɞɜɌɞɔɠɔɖɌɢɔɔ ɜɔɝɖɌ ȮȽȽ. ȰɌəəɌɫ ɜɌɍɚɞɌ 

ɛɚɖɌɓɌɗɌ ɎɓɌɔɘɚɝɎɫɓɨ ɘɑɒɐɟ ɘɑɡɌəɔɣɑɝɖɚɕ 

ɐɔɝɛɑɜɝɔɑɕ ɔ ɠɔɍɜɚɓɚɘ, ɎɧɫɎɗɑəəɧɘ ɛɚ əɌɖɚɛ-

ɗɑəɔɪ ɏɌɐɚɗɔəɔɫ əɌ ȸȼȾ. ȶɜɚɘɑ ɞɚɏɚ, ɐɌəəɚɑ 

ɔɝɝɗɑɐɚɎɌəɔɑ ɛɚɖɌɓɌɗɚ, ɣɞɚ əɌɗɔɣɔɑ ɠɔɍɜɚɓɌ 

ɫɎɗɫɑɞɝɫ ɛɜɑɐɔɖɞɚɜɚɘ ȲȬ ɛɜɔ ɚɐəɚɠɌɖɞɚɜəɚɘ 

ɌəɌɗɔɓɑ. ȺɐəɌɖɚ ɖɚɗɔɣɑɝɞɎɚ ɠɔɍɜɚɓɌ ɔ ɚɍɦɑɘ 

əɌɖɚɛɗɑəɔɫ ɏɌɐɚɗɔəɔɫ Ɏ ɖɌɣɑɝɞɎɑ ɛɜɑɐɔɖɞɚɜɌ 

ȲȬ ɍɧɗ əɔɒɑ. Ȼɜɚɢɑəɞ əɌɖɚɛɗɑəɔɫ ɏɌɐɚɗɔəɔɫ 

ɘɑəɑɑ 5% ɚɍɧɣəɚ ɝɣɔɞɌɑɞɝɫ ɖɗɔəɔɣɑɝɖɔ əɑɓəɌ-

ɣɔɘɧɘ [33]. ȬɎɞɚɜɧ ɐɌəəɚɕ ɜɌɍɚɞɧ ɝɣɔɞɌɪɞ, 

ɣɞɚ ɚɍɦɫɝəɑəɔɑ əɑɐɚɝɞɌɞɚɣəɚ ɫɜɖɚɕ ɝɎɫɓɔ ɘɑɒ-

 

ȼɔɝ. 3 (Fig. 3) 

ȼɔɝ. 3.  ȸȼȾ ɝ ɚɞɝɜɚɣɑəəɧɘ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ. 

ȴəɞɜɌɘɟɜɌɗɨəɧɑ ɟɣɌɝɞɖɔ ɚɞɝɜɚɣɑəəɚɏɚ ɖɚəɞɜɌɝɞɔɜɚ-

ɎɌəɔɫ (ɟɖɌɓɌəɚ ɝɞɜɑɗɖɌɘɔ) Ɏ ɍɌɓɌɗɨəɚɘ ɔ ɝɜɑɐəɑɘ 

ɝɑɏɘɑəɞɌɡ ɏɔɛɑɜɞɜɚɠɔɜɚɎɌəəɚɏɚ ɗɑɎɚɏɚ ɒɑɗɟɐɚɣɖɌ ɟ 

ɍɚɗɨəɚɏɚ ȯȶȸȻ. ȻɜɔɓəɌɖɔ ɘəɚɒɑɝɞɎɑəəɚɏɚ ɚɣɌɏɚɎɚɏɚ 

ɝɟɍɩɛɔɖɌɜɐɔɌɗɨəɚɏɚ ɜɟɍɢɚɎɚɏɚ ɛɚɜɌɒɑəɔɫ ɘɔɚɖɌɜɐɌ. 

Fig. 3.   Ƚontrast -enhanced  MRI. Long-axis  images  

of left  ventricle .   

Multiple intramural/subepicardial scars (arrows) in p a-

tient with hypertrophic cardiomyopathy.  
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ɐɟ ɠɔɍɜɚɓɚɘ ɔ ɒɑɗɟɐɚɣɖɚɎɧɘɔ ɞɌɡɔɌɜɔɞɘɔɫɘɔ 

ɘɚɒɑɞ ɍɧɞɨ ɝɎɫɓɌəɚ ɝ əɌɗɔɣɔɑɘ ɛɜɑɔɘɟɥɑ-

ɝɞɎɑəəɚ ɔəɞɑɜɝɞɔɢɔɌɗɨəɚɏɚ ɠɔɍɜɚɓɌ ɟ ɛɌɢɔɑə-

ɞɚɎ ɝ ȯȶȸȻ. ȭɚɗɑɑ ɐɑɞɌɗɨəɌɫ ɚɢɑəɖɌ ɓɚə ɠɔɍɜɚ-

ɓɌ ɔ ɜɟɍɢɚɎɚɏɚ ɛɚɜɌɒɑəɔɫ ɘɔɚɖɌɜɐɌ (ɝɑɜɌɫ ɓɚ-

əɌ) ɐɌɑɞ Ɏɚɓɘɚɒəɚɝɞɨ ɝɟɐɔɞɨ ɚɍ ɩɗɑɖɞɜɚɠɔɓɔɚ-

ɗɚɏɔɣɑɝɖɚɕ ɝɞɌɍɔɗɨəɚɝɞɔ ɘɔɚɖɌɜɐɌ, ɛɜɚɏəɚɓɔ-

ɜɟɫ Ɏɚɓɘɚɒəɧɑ ɜɔɝɖɔ ɜɌɓɎɔɞɔɫ ɒɔɓəɑɟɏɜɚɒɌ-

ɪɥɔɡ əɌɜɟɤɑəɔɕ ɜɔɞɘɌ ɝɑɜɐɢɌ (ȲȾ, ɀȲ) ɔ 

ɛɜɚɏɜɑɝɝɔɜɚɎɌəɔɑ ɝɑɜɐɑɣəɚɕ əɑɐɚɝɞɌɞɚɣəɚɝɞɔ. 

ȳɌɖɗɪɣɑəɔɑ. 

ȬəɌɗɔɓ ɛɜɑɐɝɞɌɎɗɑəəɧɡ Ɏ əɌɝɞɚɫɥɑɘ ɚɍ-

ɓɚɜɑ ɔɝɝɗɑɐɚɎɌəɔɕ ɟɖɌɓɧɎɌɑɞ əɌ ɎɌɒəɟɪ ɜɚɗɨ 

ɚɢɑəɖɔ ɡɌɜɌɖɞɑɜɌ ɠɔɍɜɚɓəɚ-ɜɟɍɢɚɎɚɏɚ ɛɚɜɌɒɑ-

əɔɫ ɘɔɚɖɌɜɐɌ ɛɚ ɐɌəəɧɘ ȸȼȾ ɝ ɚɞɝɜɚɣɑəəɧɘ 

ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ ɐɗɫ ɚɛɜɑɐɑɗɑəɔɫ ɩɞɔɚɗɚɏɔɔ 

ɝɞɜɟɖɞɟɜəɚɏɚ ɓɌɍɚɗɑɎɌəɔɫ ɝɑɜɐɢɌ ɔ ɚɢɑəɖɔ 

ɜɔɝɖɌ ȮȽȽ ɟ ɍɚɗɨəɧɡ ɝ ɜɌɓɗɔɣəɧɘɔ ɖɌɜɐɔɚɗɚ-

ɏɔɣɑɝɖɔɘɔ ɓɌɍɚɗɑɎɌəɔɫɘɔ (ȴȭȽ, ɐɔɗɫɞɌɢɔɚəəɌɫ 

ɔ ɏɔɛɑɜɞɜɚɠɔɣɑɝɖɌɫ ɖɌɜɐɔɚɘɔɚɛɌɞɔɔ). Ȯ ɞɚ ɒɑ 

Ɏɜɑɘɫ, ɜɑɓɟɗɨɞɌɞɧ Ɏɧɛɚɗəɑəəɧɡ ɜɌɍɚɞ ɐɚ ɛɚ-

ɝɗɑɐəɑɏɚ Ɏɜɑɘɑəɔ ɚɝɞɌɪɞɝɫ ɝɛɚɜəɧɘɔ ɔ əɑɚɐ-

əɚɓəɌɣəɧɘɔ, ɞɌɖ ɖɌɖ ɐɗɫ ɝɞɜɌɞɔɠɔɖɌɢɔɔ ɜɔɝɖɌ 

ȮȽȽ ɛɚɖɌ ɑɥɬ əɑ ɛɜɑɐɗɚɒɑəɧ ɟəɔɎɑɜɝɌɗɨəɧɑ 

ɛɜɔəɢɔɛɧ ɚɢɑəɖɔ ɠɔɍɜɚɓəɚ-ɜɟɍɢɚɎɧɡ ɔɓɘɑəɑ-

əɔɕ (ɔɡ əɌɗɔɣɔɑ, ɞɜɌəɝɘɟɜɌɗɨəɚɝɞɨ, ɚɍɦɑɘ ɔɗɔ 

ɖɌɣɑɝɞɎɑəəɧɑ ɡɌɜɌɖɞɑɜɔɝɞɔɖɔ). Ⱦɑɘ ɍɚɗɑɑ, əɑ 

ɜɌɓɜɌɍɚɞɌəɧ ɚɍɥɑɛɜɔɓəɌəəɧɑ ɛɚɐɡɚɐɧ ɛɚ 

ɛɜɔɘɑəɑəɔɪ ɐɌəəɧɡ ȸȼȾ ɝ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ 

ɐɗɫ ɚɛɜɑɐɑɗɑəɔɫ ɛɚɖɌɓɌəɔɕ ɖ ɔɘɛɗɌəɞɌɢɔɔ 

ȶȮȰ. Ȯɝɬ ɩɞɚ ɞɜɑɍɟɑɞ ɛɜɚɐɚɗɒɑəɔɫ ɖɗɔəɔɣɑɝɖɔɡ 

ɔɝɝɗɑɐɚɎɌəɔɕ ɔ ɚɝɞɌɎɗɫɑɞ əɌɐɑɒɐɟ, ɣɞɚ, Ɏɚɓ-

ɘɚɒəɚ, ɟɒɑ Ɏ əɑɐɌɗɬɖɚɘ ɍɟɐɟɥɑɘ ɚɢɑəɖɌ ɔəɐɔ-

ɎɔɐɟɌɗɨəɧɡ ɚɝɚɍɑəəɚɝɞɑɕ ɠɔɍɜɚɓəɚ-ɜɟɍɢɚɎɚɏɚ 

ɛɚɜɌɒɑəɔɫ ɘɔɚɖɌɜɐɌ ɝɞɌəɑɞ ɎɌɒəɧɘ ɐɚɛɚɗəɔ-

ɞɑɗɨəɧɘ ɖɜɔɞɑɜɔɑɘ ɛɜɔ ɜɑɤɑəɔɔ ɎɚɛɜɚɝɌ ɔɘ-

ɛɗɌəɞɌɢɔɔ ȶȮȰ ɔ ɛɜɔɘɑəɑəɔɔ ɐɜɟɏɔɡ ɘɑɞɚɐɚɎ 

ɐɗɫ ɝəɔɒɑəɔɫ ɜɔɝɖɌ ȮȽȽ. 

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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ȾȱɁȹȺȷȺȯȴɃȱȽȶȺȱ ȺȭȱȽȻȱɃȱȹȴȱ ȬȰȰȴȾȴȮȹɇɁ ȾȱɁȹȺȷȺȯȴȵ Ȱȷɋ  

ȼȱȶȺȹȽȾȼȿȶɂȴȴ ȷȴɂȱȮȺȯȺ ȽȶȱȷȱȾȬ 

 

ȼɑɤɑɞɚɎ ȴ.Ȯ.1, ȽɎɫɞɚɝɗɌɎɚɎ Ȱ.Ƚ.1, ȶɟɐɜɔə ȶ.ȯ.2, Ȱɟɍ Ȯ.Ȭ.3, ȸɑɐɎɑɐɑɎ Ȼ.Ȭ.4 

 
ɝɞɌɞɨɑ ɛɜɑɐɝɞɌɎɗɑəɚ ɞɑɡəɚɗɚɏɔɣɑɝɖɚɑ ɚɍɑɝɛɑɣɑəɔɑ ɌɐɐɔɞɔɎəɧɡ ɞɑɡəɚɗɚɏɔɕ,  

ɚɛɔɝɌəɌ ɝɡɑɘɌ ɎɚɝɛɜɚɔɓɎɑɐɑəɔɫ ɘɑɞɌɗɗɔɣɑɝɖɔɡ ɖɚɘɛɗɑɖɝɚɎ ɐɗɫ ɔɘɛɗɌəɞɌɢɔɔ 

(ȸȶȴ),  əɌɣɔəɌɫ ɚɞ ɛɚɗɟɣɑəɔɫ ɐɌəəɧɡ, Ɏɧɛɚɗəɑəəɧɡ əɌ ɌɛɛɌɜɌɞɑ ɖɚɘɛɨɪɞɑɜ-

əɚɕ ɞɚɘɚɏɜɌɠɔɔ (ȶȾ) ð ɛɑɜɎɔɣəɚɕ ɚɍɜɌɍɚɞɖɔ ɛɚɗɟɣɑəəɚɕ ɔəɠɚɜɘɌɢɔɔ ɔ ɛɜɑ-

ɚɍɜɌɓɚɎɌəɔɑ ɐɌəəɧɡ ȶȾ Ɏ 3D: ɚɛɜɑɐɑɗɑəɔɑ ɛɚɜɚɏɚɎ ɛɗɚɞəɚɝɞɔ, ɠɔɗɨɞɜɌɢɔɫ ɤɟɘɚɎɚɕ 

ɝɚɝɞɌɎɗɫɪɥɑɕ, Ɏɧɐɑɗɑəɔɑ ɐɑɠɑɖɞɌ ɔ ɜɑɖɚəɝɞɜɟɖɢɔɫ ɝɚɚɞɎɑɞɝɞɎɟɪɥɔɡ ɚɍɗɌɝɞɑɕ ɝ ɛɚ-

ɝɗɑɐɟɪɥɔɘ ɛɜɑɚɍɜɌɓɚɎɌəɔɑɘ CAD-ɠɌɕɗɌ Ɏ ɚɍɦɑɖɞ ɛɑɣɌɞɔ. ȾɌɖɒɑ Ɏɧɛɚɗəɑə ɌəɌɗɔɓ ɔ 

Ɏɧɍɚɜ əɌɟɣəɚ-ɞɑɡəɔɣɑɝɖɚɕ, əɚɜɘɌɞɔɎəɚɕ, ɘɑɞɚɐɔɣɑɝɖɚɕ ɗɔɞɑɜɌɞɟɜɧ ɛɚ ɘɑɞɚɐɌɘ ɗɑɣɑ-

əɔɫ ɛɑɜɑɗɚɘɚɎ, ɖɚɝɞəɧɡ ɐɑɠɑɖɞɚɎ, ɓɌɘɑəɧ ɣɌɝɞɔ ɖɚɝɞɔ: ɡɌɜɌɖɞɑɜɔɓɚɎɌəɧ ɛɜɑɔɘɟɥɑ-

ɝɞɎɌ ɔ əɑɐɚɝɞɌɞɖɔ ɚɝɞɑɚɛɗɌɝɞɔɣɑɝɖɔɡ ɘɌɞɑɜɔɌɗɚɎ, ɔɝɛɚɗɨɓɟɪɥɔɑɝɫ ɐɗɫ ɓɌɘɑɥɑəɔɫ ɐɑ-

ɠɑɖɞɚɎ ɖɚɝɞəɚɕ ɞɖɌəɔ ɗɔɢɑɎɚɏɚ ɝɖɑɗɑɞɌ. Ƚ ɟɣɑɞɚɘ ɛɜɔɎɑɐɑəəɧɡ Ɏ ɝɞɌɞɨɑ ɘɌɞɑɜɔɌɗɚɎ ɔ 

ɘɑɞɚɐɚɎ ɝɐɑɗɌəɧ ɎɧɎɚɐɧ, ɖɚɞɚɜɧɑ ɛɚɖɌɓɧɎɌɪɞ ɜɫɐ ɛɜɑɔɘɟɥɑɝɞɎ ɔɝɛɚɗɨɓɚɎɌəɔɫ ȸȶȴ 

ɐɗɫ ɓɌɘɑɥɑəɔɫ ɐɑɠɑɖɞɚɎ ɗɔɢɑɎɚɏɚ ɝɖɑɗɑɞɌ.  
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TECHNOLOGICAL SUPPLY OF ADDITIVE TECHNOLOGIES FOR FACE SKELETON 

RECONSTRUCTION   

 

Reshetov I.V. 1, Svyatoslavov D.S. 1, Kudrin K.G.2, Dub V.A. 3, Medvedev P.A. 4 

 

he article presents the analysis of data, where the object of the study are metal 

comple xes for implantation (MKI) synthesized by injection molding, hot isostatic 

pressin g and s elective laser sintering using a 3D printer. A reproduction scheme 

(MKI) is described starting with the acquisition of data from a CT scan and the transfo r-

mation of CT data into 3D: determination of the density thresholds, filtering of the noise 

com ponent, defect isolation and reco nstruction of the corresponding areas, etc. and then 

converting the CAD file to a print object. The article also analyzes and selects scientific, 

technical, normative, methodological literature on the treating methods of fr actures, bone 

defects, bone replacement, the advantages and disadvantages of osteoplastic materials used 

to replace defects in the bones of the facial skeleton are characte r ized. Taking into account 

the materials and methods given in the article, conclusio ns are made that there is a number 

of advantages in using ICD for the replacement of defects in the facial skeleton.  

 

Keywords: computed tomography, 3D -printer, selective laser sintering, metal comple x-

es for i mplantation, facial skeleton.  
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ɚɝɞ ɣɔɝɗɌ ɚɛɟɡɚɗɑɕ ɏɚɗɚɎɧ ɔ ɤɑɔ, Ɍ 

ɞɌɖɒɑ ɞɜɌɎɘ ɣɑɗɪɝɞəɚ-ɗɔɢɑɎɚɕ ɚɍɗɌɝɞɔ 

ɝɛɚɝɚɍɝɞɎɟɑɞ ɟɎɑɗɔɣɑəɔɪ ɛɚɞɜɑɍəɚɝɞɔ Ɏ 

ɟɝɞɜɌəɑəɔɔ ɐɑɠɑɖɞɚɎ ɗɔɢɑɎɚɏɚ ɝɖɑɗɑɞɌ. 

ȭɚɗɨɤɔəɝɞɎɚ ɌɎɞɚɜɚɎ ɛɜɔɐɑɜɒɔɎɌɑɞɝɫ ɘəɑəɔɫ 

ɚ ɞɚɘ, ɣɞɚ ɜɌɓɘɑɜ ɔ ɘɑɝɞɚɛɚɗɚɒɑəɔɑ ɐɑɠɑɖɞɚɎ 

Ɏɗɔɫɪɞ əɌ ɝɞɑɛɑəɨ ɠɟəɖɢɔɚəɌɗɨəɧɕ əɌɜɟɤɑ-

əɔɕ. ȿ ɐɌəəɚɕ ɖɌɞɑɏɚɜɔɔ ɍɚɗɨəɧɡ ɔɘɑɪɞɝɫ 

ɞɜɟɐəɚɝɞɔ ɛɜɔ ɜɌɓɏɚɎɚɜɑ, ɛɜɔɑɘɑ ɛɔɥɔ, Ɍ ɞɌɖ-

ɒɑ əɑɟɐɚɎɗɑɞɎɚɜɔɞɑɗɨəɧɕ ɩɝɞɑɞɔɣɑɝɖɔɕ ɜɑɓɟɗɨ-

ɞɌɞ. Ȯ ɝɎɫɓɔ ɝ ɩɞɔɘ əɑɚɍɡɚɐɔɘɚ əɌɛɜɌɎɔɞɨ ɟɝɔ-

ɗɔɫ əɌ ɎɚɝɝɞɌəɚɎɗɑəɔɑ ɖɌɣɑɝɞɎɌ ɒɔɓəɔ. ȳɐɑɝɨ 

ɚɛɑɜɌɢɔɔ ɛɚ ɟɝɞɜɌəɑəɔɪ ɐɑɠɑɖɞɚɎ ɗɔɢɑɎɚɏɚ 

ɝɖɑɗɑɞɌ ɝ ɛɚɝɗɑɐɟɪɥɑɕ ɜɑɌɍɔɗɔɞɌɢɔɑɕ ɎɚɓɎɜɌ-

ɥɌɪɞ ɛɌɢɔɑəɞɌ ɖ əɚɜɘɌɗɨəɚɕ ɒɔɓəɔ. Ȼɜɔ ɩɞɚɘ 

ɛɚ ɐɌəəɧɘ ɜɌɓəɧɡ ɔɝɞɚɣəɔɖɚɎ əɑɚɍɡɚɐɔɘɧɕ 

ɟɜɚɎɑəɨ ɜɑɌɍɔɗɔɞɌɢɔɚəəɧɡ ɘɑɜɚɛɜɔɫɞɔɕ əɑ 

ɎɝɑɏɐɌ ɚɖɌɓɧɎɌɑɞɝɫ əɌ ɐɚɗɒəɚɘ ɟɜɚɎəɑ [2, 5, 7, 

11, 13, 22, 24, 25, 28, 30, 35, 43, 46, 47, 53, 55]. 

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɚɝɞɌɑɞɝɫ ɌɖɞɟɌɗɨəɧɘ Ɏɚɛɜɚɝ ɛɚ 

ɛɚɎɚɐɟ ɛɚɔɝɖɌ ɚɛɞɔɘɌɗɨəɚɏɚ ɘɑɞɚɐɌ ɜɑɖɚə-

ɝɞɜɟɖɢɔɔ ɗɔɢɑɎɚɏɚ ɝɖɑɗɑɞɌ, ɎɌɒəɑɕɤɔɘ ɝɚɝɞɌɎ-

ɗɫɪɥɔɘ ɖɚɞɚɜɚɏɚ ɫɎɗɫɑɞɝɫ ɛɗɌəɔɜɚɎɌəɔɑ ɝ ɔɝ-

ɛɚɗɨɓɚɎɌəɔɑɘ ɝɚɎɜɑɘɑəəɧɡ ɘɑɞɚɐɚɎ ɗɟɣɑɎɚɕ 

ɐɔɌɏəɚɝɞɔɖɔ.  

Ȯ ɝɚɎɜɑɘɑəəɚɕ ɚəɖɚɗɚɏɔɔ, ɡɔɜɟɜɏɔɣɑɝɖɚɕ 

ɝɞɚɘɌɞɚɗɚɏɔɔ ɔ ɣɑɗɪɝɞəɚ-ɗɔɢɑɎɚɕ ɡɔɜɟɜɏɔɔ Ɍɖ-

ɞɔɎəɚ ɔɝɛɚɗɨɓɟɪɞɝɫ ɜɌɓɗɔɣəɧɑ ɘɌɞɑɜɔɌɗɧ ɐɗɫ 

ɓɌɘɑɥɑəɔɫ ɖɚɝɞəɚɕ ɞɖɌəɔ. Ȼɚ ɛɜɚɔɝɡɚɒɐɑəɔɪ 

Ɏɝɑ ɚɝɞɑɚɛɗɌɝɞɔɣɑɝɖɔɑ ɘɌɞɑɜɔɌɗɧ ɐɑɗɫɞɝɫ əɌ 4 

ɏɜɟɛɛɧ: Ɍɟɞɚɏɑəəɧɑ (ɐɚəɚɜɚɘ ɫɎɗɫɑɞɝɫ ɝɌɘ ɛɌ-

ɢɔɑəɞ), Ɍɗɗɚɏɑəəɧɑ (ɐɚəɚɜɚɘ ɫɎɗɫɑɞɝɫ ɐɜɟɏɚɕ 

ɣɑɗɚɎɑɖ), ɖɝɑəɚɏɑəəɧɑ (ɐɚəɚɜɚɘ ɫɎɗɫɑɞɝɫ ɒɔ-

Ɏɚɞəɚɑ) ɔ ɝɔəɞɑɞɔɣɑɝɖɔɑ, ɖɚɞɚɜɧɑ Ɏ əɌɝɞɚɫɥɑɑ 

Ɏɜɑɘɫ ð  Ɏ ɛɚɐɌɎɗɫɪɥɑɘ ɍɚɗɨɤɔəɝɞɎɑ ɝɗɟɣɌɑɎ 

ɝɐɑɗɌəɧ əɌ ɚɝəɚɎɑ ɝɚɗɑɕ ɖɌɗɨɢɔɫ. 

ȴəɞɑɜɑɝ ɛɜɑɐɝɞɌɎɗɫɪɞ ɜɌɍɚɞɧ, ɛɚɝɎɫɥɑə-

əɧɑ ɔɓɟɣɑəɔɪ Ɏɚɓɘɚɒəɚɝɞɔ ɜɑɖɚəɝɞɜɟɖɢɔɔ ɗɔ-

ɢɑɎɚɏɚ ɝɖɑɗɑɞɌ ɝɎɚɍɚɐəɧɘɔ ɖɚɝɞəɧɘɔ Ɍɟɞɚ-

ɞɜɌəɝɛɗɌəɞɌɞɌɘɔ ɝ ɚɐəɚɘɚɘɑəɞəɚɕ ɔɗɔ ɛɚɝɗɑ-

ɐɟɪɥɑɕ ɐɑəɞɌɗɨəɚɕ ɔɘɛɗɌəɞɌɢɔɑɕ. ȶ əɑɐɚɝɞɌɞ-

ɖɌɘ ɩɞɚɏɚ çɓɚɗɚɞɚɏɚè ɝɞɌəɐɌɜɞɌ ɝɗɑɐɟɑɞ ɚɞəɑɝɞɔ 

ɚɏɜɌəɔɣɑəəɧɑ Ɏɚɓɘɚɒəɚɝɞɔ ɓɌɍɚɜɌ ɍɚɗɨɤɚɏɚ 

ɖɚɗɔɣɑɝɞɎɌ ɘɌɞɑɜɔɌɗɌ, ɐɚɛɚɗəɔɞɑɗɨəɟɪ ɞɜɌɎɘɟ 

ɓɐɚɜɚɎɧɡ ɞɖɌəɑɕ, ɖɚɞɚɜɌɫ ɘɚɒɑɞ ɛɚɞɜɑɍɚɎɌɞɨ 

ɓɌɘɑɥɑəɔɫ ɛɚɗɟɣɑəəɚɏɚ ɐɑɠɑɖɞɌ. ȶɜɚɘɑ ɞɚɏɚ, 

Ɏɚɓɘɚɒəɚɝɞɔ ɛɚɗɟɣɑəɔɫ ɓəɌɣɔɞɑɗɨəɧɡ ɖɚɗɔ-

ɣɑɝɞɎ ɌɟɞɚɘɌɞɑɜɔɌɗɌ ɎɑɝɨɘɌ ɚɏɜɌəɔɣɑəɧ, ɔ ɛɜɔ 

ɑɏɚ ɓɌɍɚɜɑ, ɖɌɖ ɛɜɌɎɔɗɚ, ɐɚəɚɜ ɛɚɐɎɑɜɏɌɑɞɝɫ 

ɝɑɜɨɑɓəɧɘ ɚɛɑɜɌɞɔɎəɧɘ ɎɘɑɤɌɞɑɗɨɝɞɎɌɘ. ȳɌ-

ɍɚɜ Ɍɟɞɚɖɚɝɞɔ ɘɚɒɑɞ ɝɚɛɜɚɎɚɒɐɌɞɨɝɫ ɚɝɗɚɒəɑ-

əɔɫɘɔ: ɛɚɎɜɑɒɐɑəɔɑɘ ɝɚɝɟɐɚɎ ɔ əɑɜɎɚɎ, ɚɍɜɌ-

ɓɚɎɌəɔɑɘ ɏɑɘɌɞɚɘ, ɜɌɓɎɔɞɔɑɘ ɔəɠɑɖɢɔɚəəɚ-

ɎɚɝɛɌɗɔɞɑɗɨəɚɏɚ ɛɜɚɢɑɝɝɌ. Ȯɝɑ ɩɞɚ ɝɟɥɑɝɞɎɑəəɚ 

ɚɏɜɌəɔɣɔɎɌɑɞ ɤɔɜɚɖɚɑ ɛɜɔɘɑəɑəɔɑ ɌɟɞɚɞɜɌəɝ-

ɛɗɌəɞɌɞɚɎ [18, 33, 37, 39, 51]. 

ȶɚɝɞəɧɑ Ɍɗɗɚɏɑəəɧɑ ɔɘɛɗɌəɞɌɞɧ ɚɞɗɔɣɌ-

ɪɞɝɫ ɘɑɐɗɑəəɚɕ ɚɝɞɑɚɔəɞɑɏɜɌɢɔɑɕ, ɖ ɞɚɘɟ ɒɑ 

ɛɜɔ ɔɡ ɔɝɛɚɗɨɓɚɎɌəɔɔ ɔɘɑɑɞɝɫ ɜɔɝɖ ɛɑɜɑɐɌɣɔ 

ɚɞ ɐɚəɚɜɌ ɖ ɜɑɢɔɛɔɑəɞɟ ɜɌɓɗɔɣəɧɡ ɓɌɍɚɗɑɎɌəɔɕ 

ɍɌɖɞɑɜɔɌɗɨəɚɕ ɔɗɔ Ɏɔɜɟɝəɚɕ ɩɞɔɚɗɚɏɔɔ, Ɏɚɓ-

ɘɚɒəɚɝɞɨɪ ɜɌɓɎɔɞɔɫ ɜɑɌɖɢɔɔ ɏɔɝɞɚəɑɝɚɎɘɑ-

ɝɞɔɘɚɝɞɔ ɔ ɡɜɚəɔɣɑɝɖɚɏɚ ɏɜɌəɟɗɑɘɌɞɚɓəɚɏɚ 

ɎɚɝɛɌɗɑəɔɫ. ȴɝɝɗɑɐɚɎɌəɔɫ, ɛɜɚɎɑɐɑəəɧɑ ȸ.R. 

Urist, ɛɚɖɌɓɌɗɔ əɌɗɔɣɔɑ ɚɝɞɑɚɔəɐɟɖɞɔɎəɧɡ 

ɝɎɚɕɝɞɎ ɐɑɘɔəɑɜɌɗɔɓɚɎɌəəɚɕ ɖɚɝɞəɚɕ ɞɖɌəɔ, Ɍ 

ɛɜɔ ɑɏɚ ɩɖɞɚɛɔɣɑɝɖɚɕ ɛɚɐɝɌɐɖɑ Ɏ ɘɫɏɖɔɑ ɞɖɌəɔ 

ñ Ɏ ɔəɐɟɖɢɔɔ ɠɚɜɘɔɜɚɎɌəɔɫ ɖɚɝɞəɚɕ ɞɖɌəɔ. 

ȺɐəɌɖɚ ɞɌɖɚɕ ɘɌɞɑɜɔɌɗ ɐɚɗɒɑə əɌɡɚɐɔɞɨɝɫ Ɏ 

ɟɝɗɚɎɔɫɡ ɝɛɑɢɔɌɗɔɓɔɜɚɎɌəəɚɏɚ ɐɚəɚɜɝɖɚɏɚ 

ɖɚɝɞəɚɏɚ ɍɌəɖɌ ɐɗɫ ɔɓɏɚɞɚɎɗɑəɔɫ ɔ ɡɜɌəɑəɔɫ 

ɑɏɚ, ɣɞɚ ɐɚɝɞɟɛəɚ ɞɚɗɨɖɚ ɚɣɑəɨ ɖɜɟɛəɧɘ ɘɑɐɔ-

ɢɔəɝɖɔɘ ɟɣɜɑɒɐɑəɔɫɘ ɔɓ-ɓɌ Ɏɧɝɚɖɚɕ ɝɞɚɔɘɚ-

ɝɞɔ [3, 45, 57]. 

ȶ ɝɔəɞɑɞɔɣɑɝɖɔɘ ɔɘɛɗɌəɞɌɢɔɚəəɧɘ ɘɌ-

ɞɑɜɔɌɗɌɘ ɚɞəɚɝɫɞ: ɜɌɓɗɔɣəɧɑ Ɏɔɐɧ ɖɌɗɨɢɔɕ-

ɠɚɝɠɌɞəɚɕ ɖɑɜɌɘɔɖɔ: ɞɜɔɖɌɗɨɢɔɕɠɚɝɠɌɞ 

(Vitlokit, Ceramit), ɍɔɚɝɞɑɖɗɚ (PerioGlass, 

BioGran), ȯȬȻ ɔ ɑɏɚ ɖɚɘɛɚɓɔɢɔɔ ɝ: ɖɚɗɗɌɏɑəɚɘ, 

ɝɟɗɨɠɌɞɔɜɚɎɌəəɧɘɔ ɏɗɔɖɚɓɌɘɔəɚɏɗɔɖɌəɌɘɔ-

ɖɑɜɌɞɌə ɔ ɡɚəɐɜɚɔɞɔə-ɝɟɗɨɠɌɞɚɘ (ȭɔɚɔɘɛɗɌə-

ɞɌɞ), ɝɟɗɨɠɌɞɚɘ (Haspet) ɔ ɝ ɠɚɝɠɌɞɚɘ ɖɌɗɨɢɔɫ 

[8, 17].  

ȶɌɗɨɢɔɕ-ɠɚɝɠɌɞəɧɑ ɘɌɞɑɜɔɌɗɧ (ɞɜɔɖɌɗɨ-

ɢɔɕ-ɠɚɝɠɌɞ) ɚɞəɚɝɫɞɝɫ ɖ ɍɔɚɌɖɞɔɎəɧɘ ɘɌɞɑɜɔ-

ɌɗɌɘ, ɝɛɚɝɚɍɝɞɎɟɪɥɔɘ ɚɍɜɌɓɚɎɌəɔɪ əɌ ɔɡ ɛɚ-

Ɏɑɜɡəɚɝɞɔ əɚɎɚɚɍɜɌɓɚɎɌəəɚɕ ɖɚɝɞɔ ɔ ɠɚɜɘɔɜɚ-

ɎɌəɔɪ ɝ ɛɚɝɗɑɐəɑɕ ɛɜɚɣəɧɡ ɡɔɘɔɣɑɝɖɔɡ ɝɎɫ-

ɓɑɕ. ȹɑɝɘɚɞɜɫ əɌ ɟɖɌɓɌəəɧɑ ɛɚɗɚɒɔɞɑɗɨəɧɑ 

ɍɔɚɗɚɏɔɣɑɝɖɔɑ ɝɎɚɕɝɞɎɌ, əɑɐɚɝɞɌɞɖɚɘ ɍɚɗɨɤɔə-

ɝɞɎɌ ɖɌɗɨɢɔɕ-ɠɚɝɠɌɞəɧɡ ɘɌɞɑɜɔɌɗɚɎ ɫɎɗɫɑɞɝɫ 

ɝɗɌɍɌɫ ɘɑɡɌəɔɣɑɝɖɌɫ ɛɜɚɣəɚɝɞɨ, ɘɑɐɗɑəəɌɫ ɜɑ-

ɓɚɜɍɢɔɫ Ɏ ɞɖɌəɫɡ ɚɜɏɌəɔɓɘɌ [39, 15, 16, 48, 54]. 

ȶɚɗɗɌɏɑəɚɎɧɑ ɔɘɛɗɌəɞɌɞɧ ɔəɐɟɢɔɜɟɪɞ 

ɠɚɜɘɔɜɚɎɌəɔɑ əɚɎɚɕ ɖɚɝɞəɚɕ ɞɖɌəɔ ɝ ɛɚɝɗɑɐɟ-

ɪɥɑɕ ɑɑ ɛɑɜɑɝɞɜɚɕɖɚɕ. ȶ ɚɝəɚɎəɧɘ ɐɚɝɞɚɔə-

ɝɞɎɌɘ ɖɚɗɗɌɏɑəɌ ɖɌɖ ɛɗɌɝɞɔɣɑɝɖɚɏɚ ɍɔɚɘɌɞɑɜɔ-

ɌɗɌ ɝɗɑɐɟɑɞ ɚɞəɑɝɞɔ ɑɏɚ əɔɓɖɟɪ ɞɚɖɝɔɣəɚɝɞɨ ɔ 

ȼ 
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Ɍəɞɔɏɑəəɚɝɞɨ, Ɏɧɝɚɖɟɪ ɘɑɡɌəɔɣɑɝɖɟɪ ɛɜɚɣ-

əɚɝɞɨ ɔ ɟɝɞɚɕɣɔɎɚɝɞɨ ɖ ɞɖɌəɑɎɧɘ ɛɜɚɞɑɌɓɌɘ. ȶ 

əɑɐɚɝɞɌɞɖɌɘ ɞɌɖɔɡ ɖɚɗɗɌɏɑəɚɎ ɝɗɑɐɟɑɞ ɚɞəɑɝɞɔ 

ɔɡ əɌɍɟɡɌɑɘɚɝɞɨ ɛɚɝɗɑ ɎɧɝɟɤɔɎɌəɔɫ ɔ ɛɚɘɑɥɑ-

əɔɫ Ɏ ɜɌɝɞɎɚɜɧ ɔɗɔ ɛɜɔ ɔɘɛɗɌəɞɌɢɔɔ Ɏ ɞɖɌəɨ 

ɜɑɢɔɛɔɑəɞɌ[22]. 

ȶɑɜɌɘɔɣɑɝɖɔɑ ɘɌɞɑɜɔɌɗɧ - ɝɔəɞɑɞɔɣɑɝɖɔɕ 

ɏɔɐɜɚɖɝɔɌɛɌɞɔɞ (ȯȬȻ) ɔɝɛɚɗɨɓɟɑɞɝɫ Ɏ Ɏɔɐɑ əɑ-

ɛɚɜɔɝɞɚɕ (əɑɜɑɓɚɜɍɔɜɟɑɘɚɕ) ɔ ɛɚɜɔɝɞɚɕ (ɜɑɓɚɜ-

ɍɔɜɟɑɘɚɕ) ɖɑɜɌɘɔɖɔ. ȹɑɛɚɜɔɝɞɌɫ ɖɑɜɌɘɔɖɌ 

(Osteograph/LD, PermaRidg, Calcitte, Interpore 

200, Durapatite) Ɏ ɞɑɣɑəɔɑ ɐɗɔɞɑɗɨəɚɏɚ Ɏɜɑɘɑəɔ 

Ɏ ɚɜɏɌəɔɓɘɑ ɖɌɖ ɍɧ çɓɌɘɟɜɚɎɧɎɌɑɞɝɫ ɖɚɝɞɨɪè. 

ȹɑɛɚɝɜɑɐɝɞɎɑəəɚ Ɏ ɚɍɗɌɝɞɔ ɓɌəɫɞɚɕ ɘɌɞɑɜɔɌɗɚɘ 

ɚɝɞɑɚɏɑəɑɓɌ əɑ ɛɜɚɔɝɡɚɐɔɞ. ȻɚɜɔɝɞɌɫ ȯȬȻ ɖɑ-

ɜɌɘɔɖɌ (Osteograph/LD, PHA Interpore 200, Ȭɗ-

ɏɔɛɚɜ) ɫɎɗɫɑɞɝɫ ɚɝɞɑɚɖɚəɐɟɖɞɚɜɚɘ, ɞɚ ɑɝɞɨ ɛɜɚ-

Ɏɚɐəɔɖɚɘ ɜɑɏɑəɑɜɌɞɌ, ɖɚɞɚɜɧɕ ɛɜɚɜɌɝɞɌɑɞ ɔɘ-

ɛɗɌəɞɌɞ. ȺɝəɚɎəɧɘ əɑɐɚɝɞɌɞɖɚɘ ɝɔəɞɑɞɔɣɑɝɖɔɡ 

ɘɌɞɑɜɔɌɗɚɎ, Ɏ ɚɞɗɔɣɔɑ ɚɞ Ɍɟɞɚ-, Ɍɗɗɚ- ɔ əɑɖɚɞɚ-

ɜɧɡ ɖɝɑəɚɞɜɌəɝɛɗɌəɞɌɞɚɎ, ɫɎɗɫɑɞɝɫ ɚɞɝɟɞɝɞɎɔɑ 

ɟ əɔɡ ɝɎɚɕɝɞɎ ɚɝɞɑɚɔəɐɟɖɢɔɔ [31, 50, 52].  

Ȼɜɔ Ɏɧɍɚɜɑ ɖɚəɝɞɜɟɖɢɔɚəəɚɏɚ ɘɌɞɑɜɔɌɗɌ 

ɐɗɫ ɓɌɘɑɥɑəɔɫ ɐɑɠɑɖɞɚɎ ɣɑɗɪɝɞəɧɡ ɖɚɝɞɑɕ 

Ȯ.ȹ. ȬəɢɔɠɑɜɚɎ ɔ ɝɚɌɎɞ. ɛɜɔɘɑəɫɗɔ ɍɔɚɗɚɏɔɣɑ-

ɝɖɔ ɔəɑɜɞəɧɕ ɟɏɗɑɜɚɐəɧɕ ɖɚɘɛɚɓɔɢɔɚəəɧɕ 

ɘɌɞɑɜɔɌɗ çȿɏɗɑɖɚə ð ȸè ɔ ɝɛɗɌɎ ɞɔɞɌəɌ ɘɌɜɖɔ 

ȮȾ-5ȷ. ȴɘɛɗɌəɞɌɞɧ ɔɓ çɣɔɝɞɧɡè ɖɚɘɛɚɓɔɢɔɚə-

əɧɡ ɟɏɗɑɜɚɐəɧɡ ɘɌɞɑɜɔɌɗɚɎ ɔɘɑɪɞ əɑɚɝɛɚɜɔ-

ɘɧɑ ɛɜɑɔɘɟɥɑɝɞɎɌ. Ⱥəɔ ɚɍɗɌɐɌɪɞ əɔɓɖɚɕ 

ɔəɑɜɞəɚɝɞɨɪ, ɚɞɝɟɞɝɞɎɔɑɘ ɞɚɖɝɔɣəɚɝɞɔ, ɖɌəɢɑ-

ɜɚɏɑəəɚɝɞɔ ɔ ɖɚɜɜɚɓɔɚəəɧɡ ɫɎɗɑəɔɕ, ɝɞɚɕɖɚ-

ɝɞɨɪ ɖ ɟɝɞɌɗɚɝɞəɧɘ əɌɏɜɟɒɑəɔɫɘ. ȴɡ ɘɚɐɟɗɨ 

ɟɛɜɟɏɚɝɞɔ ɍɗɔɓɚɖ ɘɚɐɟɗɪ ɟɛɜɟɏɚɝɞɔ ɖɚɝɞɔ, 

ɩɗɑɖɞɜɚɛɜɚɎɚɐəɚɝɞɨ ɛɜɔɍɗɔɒɑəɌ ɖ ɞɖɌəɫɘ ɚɜ-

ɏɌəɔɓɘɌ. ȿɏɗɑɜɚɐəɧɑ ɘɌɞɑɜɔɌɗɧ ɚɍɗɌɐɌɪɞ əɔɓ-

ɖɔɘɔ ɛɚɖɌɓɌɞɑɗɫɘɔ ɔɓəɚɝɌ Ɏ ɟɝɗɚɎɔɫɡ ɞɜɑəɔɫ. 

ȻɑɜɝɛɑɖɞɔɎəɧɘ ɐɗɫ ɢɑɗɑɕ ɘɑɐɔɢɔəɝɖɚɕ ɔɘ-

ɛɗɌəɞɌɢɔɔ ɛɜɔɓəɌə ɟɏɗɑɜɚɐəɧɕ ɖɚɘɛɚɓɔɢɔɚə-

əɧɕ ɘɌɞɑɜɔɌɗ ñ çȿɏɗɑɖɚə ð ȸè ð ɟɏɗɑɜɚɐ ɘɑɐɔ-

ɢɔəɝɖɔɕ. çȿɏɗɑɖɚə ð ȸè ɜɌɓɜɑɤɑə ɖ ɔɝɛɚɗɨɓɚɎɌ-

əɔɪ Ɏ ɖɌɣɑɝɞɎɑ ɘɌɞɑɜɔɌɗɌ ɐɗɫ ɩəɐɚɛɜɚɞɑɓɔɜɚ-

ɎɌəɔɫ Ɏ ɝɞɚɘɌɞɚɗɚɏɔɔ (ɓɌɖɗɪɣɑəɔɑ ȮȹȴȴȸȾ ɚɞ 

13.04.1992 ɏ.) [1, 10, 19, 20, 40]. 

Ȯ.ȯ. ȯɌɗɚəɝɖɔɕ ɛɜɚɎɑɗ ɔɓɟɣɑəɔɑ ɗɔɞɑɕəɚɏɚ 

ɝɛɗɌɎɌ çȾɔɞɌəɔɐè Ɏ ɖɌɣɑɝɞɎɑ ɚɝəɚɎəɚɏɚ ɘɌɞɑɜɔ-

ɌɗɌ ɐɗɫ ɔɓɏɚɞɚɎɗɑəɔɫ ɍɌɓɔɝɚɎ ɓɟɍɚɣɑɗɪɝɞəɚ-

ɗɔɢɑɎɧɡ ɛɜɚɞɑɓɚɎ. çȾɔɞɌəɔɐè ɛɚɓɎɚɗɔɗ ɟɗɟɣɤɔɞɨ 

ɖɌɣɑɝɞɎɚ ɔ ɠɟəɖɢɔɚəɌɗɨəɚɝɞɨ ɡɌɜɌɖɞɑɜɔɝɞɔɖɔ 

ɚɜɞɚɛɑɐɔɣɑɝɖɔɡ ɖɚəɝɞɜɟɖɢɔɕ, ɛɜɑɐɚɞɎɜɌɞɔɞɨ 

ɜɌɓɎɔɞɔɑ ɎɚɝɛɌɗɔɞɑɗɨəɧɡ, Ɍɞɜɚɠɔɣɑɝɖɔɡ ɫɎɗɑ-

əɔɫ ɞɖɌəɑɕ ɛɜɚɞɑɓəɚɏɚ ɗɚɒɌ ɔ ɞɜɌɎɘɌɞɔɣɑɝɖɟɪ 

ɛɑɜɑɏɜɟɓɖɟ ɚɝɞɌɎɤɔɡɝɫ ɚɛɚɜəɧɡ ɞɖɌəɑɕ Ɏ ɚɞɐɌ-

ɗɑəəɧɑ ɝɜɚɖɔ ɛɚɝɗɑ ɛɜɚɞɑɓɔɜɚɎɌəɔɫ [6]. 

ȺɐəɌɖɚ, ɡɔɜɟɜɏɔɣɑɝɖɔɕ ɩɞɌɛ ɟɝɞɜɌəɑəɔɫ 

ɐɑɠɑɖɞɚɎ ɔ ɐɑɠɚɜɘɌɢɔɕ ɌɗɨɎɑɚɗɫɜəɚɕ ɖɚɝɞəɚɕ 

ɞɖɌəɔ ɣɑɗɪɝɞɑɕ ɛɜɑɐɛɚɗɌɏɌɑɞ ɔɝɛɚɗɨɓɚɎɌəɔɑ əɑ 

ɞɚɗɨɖɚ ɖɚɝɞəɚɛɗɌɝɞɔɣɑɝɖɔɡ, əɚ ɞɌɖɒɑ ɔɓɚɗɔɜɟ-

ɪɥɔɡ ɖɌɜɖɌɝəɧɡ ɘɌɞɑɜɔɌɗɚɎ, ɖɚɞɚɜɧɑ ɚɍɑɝɛɑ-

ɣɔɎɌɪɞ ɍɌɜɨɑɜəɟɪ ɠɟəɖɢɔɪ, çɟɜɌɎəɔɎɌɫè ɛɚ-

ɞɑəɢɔɌɗɧ ɘɫɏɖɚɞɖɌəəɚɏɚ ɔ ɖɚɝɞəɚɏɚ ɓɌɒɔɎɗɑ-

əɔɫ. ȸəɚɏɚɣɔɝɗɑəəɧɑ ɖɗɔəɔɖɚ-

ɩɖɝɛɑɜɔɘɑəɞɌɗɨəɧɑ ɔɝɝɗɑɐɚɎɌəɔɫ ɔɘɛɗɌəɞɌɞɚɎ 

ɔɓ ɞɑɡəɔɣɑɝɖɔ ɣɔɝɞɚɏɚ ɞɔɞɌəɌ Ɏ Ɏɔɐɑ ɝɑɞɚɖ ɐɚ-

ɖɌɓɌɗɔ ɔɡ Ɏɧɝɚɖɟɪ ɍɔɚɝɚɎɘɑɝɞɔɘɚɝɞɨ[25]. 

ȽɛɑɢɔɌɗɔɝɞɌɘɔ ɠɔɜɘɧ Zimmer ɍɧɗɌ ɜɌɓ-

ɜɌɍɚɞɌəɌ ɞɑɡəɚɗɚɏɔɫ ɛɜɚɔɓɎɚɐɝɞɎɌ ɫɣɑɔɝɞɧɡ 

ɔɘɛɗɌəɞɌɞɚɎ ɔɓ ɞɔɞɌəɌ. ȰɌəəɧɕ ɘɌɞɑɜɔɌɗ əɑ 

ɞɚɗɨɖɚ ɛɚ ɝɎɚɑɕ ɝɞɜɟɖɞɟɜɑ, əɚ ɔ ɛɚ ɠɔɓɔɖɚ-

ɘɑɡɌəɔɣɑɝɖɔɘ ɝɎɚɕɝɞɎɌɘ ɍɗɔɓɚɖ ɖ ɖɚɝɞəɧɘ 

ɞɖɌəɫɘ, ɣɞɚ ɚɞɖɜɧɎɌɑɞ ɛɑɜɑɐ əɔɘ  ɚɛɜɑɐɑɗɑə-

əɧɑ ɛɑɜɝɛɑɖɞɔɎɧ [56]. ȬɎɞɚɜ ɜɌɍɚɞɧ ɞɌɖɒɑ 

ɚɛɔɝɧɎɌɑɞ ɔɘɛɗɌəɞɌɞɧ ɝɡɚɐəɟɪ ɝɚ ɝɞɜɟɖɞɟɜɚɕ 

ɖɚɝɞɔ ð ɞɜɌɍɑɖɟɗɫɜəɟɪ. ȸɔɖɜɚɝɞɜɟɖɞɟɜɌ ɔɘ-

ɛɗɌəɞɌɞ ɝɚɝɞɚɔɞ ɔɓ ɫɣɑɔɝɞɚɏɚ ɝɞɑɖɗɚɚɍɜɌɓəɚɏɚ 

ɟɏɗɑɜɚɐɌ, ɛɚɖɜɧɞɚɏɚ ɛɚɝɜɑɐɝɞɎɚɘ əɌɛɧɗɑəɔɫ Ɏ 

ɎɌɖɟɟɘɑ ɞɌəɞɌɗɚɘ (99%  ɞɌəɞɌɗ ɔ 1%  ɟɏɗɑɜɚɐ). 

Ȼɚɗɟɣɑəəɧɑ ɔɘɛɗɌəɞɌɞɧ ɔɘɑɪɞ ɛɚɜɔɝɞɚɝɞɨ 

80,9% ɜɌɓɘɑɜ ɛɚɜ 527Ñ27 ɘɖɘ, ɝɜɑɐəɫɫ ɞɚɗɥɔ-

əɌ ɍɌɗɚɖ 122Ñ6 ɘɖɘ. [36, 38]. ȺɐəɌɖɚ ɝɛɑɖɞɜ 

əɑɜɑɤɑəəɧɡ ɎɚɛɜɚɝɚɎ: ɌɐɌɛɞɌɢɔɫ ɖ ɝɞɑəɖɌɘ 

ɐɑɠɑɖɞɚɎ, ɚɝɞɌɞɚɣəɚɑ əɌɛɜɫɒɑəɔɑ, ɚɝɞɜɧɑ 

ɖɜɌɫ, çɚɜɞɚɐɚəɞɔɣɑɝɖɔɕè ɩɠɠɑɖɞ ɛɜɔ ɎɔəɞɚɎɚɕ 

ɠɔɖɝɌɢɔɔ ɝ ɛɚɝɗɑɐɟɪɥɑɕ ɜɑɓɚɜɍɢɔɑɕ ɖɚɝɞɔ, 

ɔɓɘɑəɑəɔɑ ɛɑɜɎɚəɌɣɌɗɨəɚɏɚ ɖɚəɞɟɜɌ, ɛɚɐɎɔɒ-

əɚɝɞɨ ɔ ɛɜɚɜɑɓɧɎɌəɔɑ ð ɓəɌɣɔɞɑɗɨəɚ ɚɏɜɌəɔɣɔ-

ɎɌɪɞ ɔɝɛɚɗɨɓɚɎɌəɔɑ ɞɔɞɌəɚɎɧɡ ɝɑɞɚɖ ɛɜɔ 

əɌɛɜɌɎɗɑəəɚɕ ɖɚɝɞəɚɕ ɜɑɏɑəɑɜɌɢɔɔ. 

Ɋ.Ȭ. ȸɑɐɎɑɐɑɎ ɔ ȱ.ȸ. ȭɌɝɔə ɛɜɚɎɑɗɔ ɚɍ-

ɝɗɑɐɚɎɌəɔɑ ɔ Ɏɧɛɚɗəɔɗɔ 98 ɚɛɑɜɌɞɔɎəɧɡ Ɏɘɑ-

ɤɌɞɑɗɨɝɞɎ ɛɌɢɔɑəɞɌɘ ɝ əɌɜɖɚɞɔɣɑɝɖɚɕ ɓɌɎɔɝɔ-

ɘɚɝɞɨɪ ɚɞ ɐɑɓɘɚɜɠɔəɌ ɛɜɔ ɟɝɞɌəɚɎɗɑəɔɔ ɐɔɌ-

ɏəɚɓɌ ɞɚɖɝɔɣɑɝɖɚɏɚ ɚɝɞɑɚəɑɖɜɚɓɌ ɖɚɝɞəɚɏɚ ɚɞɐɑ-

ɗɌ ɗɔɢɑɎɚɏɚ ɣɑɜɑɛɌ: ɜɑɓɑɖɢɔɔ əɔɒəɑɕ ɣɑɗɪɝɞɔ ɝ 

ɟɝɞɌəɚɎɖɚɕ ɝɑɞɣɌɞɚɏɚ ɩəɐɚɛɜɚɞɑɓɌ ɔɓ əɔɖɑɗɔɐ 

ɞɔɞɌəɌ, ɜɑɓɑɖɢɔɔ Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ ɜɌɓɗɔɣəɧɘɔ 

ɐɚɝɞɟɛɌɘɔ ɝ ɟɝɞɌəɚɎɖɚɕ 6 ɞɔɞɌəɚɎɧɡ ɜɑɖɚə-

ɝɞɜɟɖɞɔɎəɧɡ ɛɗɌɝɞɔə ɔɓ ɞɔɞɌəɌ Ɏ ɖɚɘɍɔəɌɢɔɔ ɝ 

ɝɑɞɣɌɞɧɘ ɩəɐɚɛɜɚɞɑɓɚɘ ɔɓ əɔɖɑɗɔɐ ɞɔɞɌəɌ, 7 

ɔəɐɔɎɔɐɟɌɗɨəɧɡ ɛɗɌɝɞɔəɧ ɔɓ əɔɖɑɗɔɐ ɞɔɞɌəɌ. 

Ȯ ɝɎɫɓɔ ɝ ɛɜɚɜɑɓɧɎɌəɔɑɘ ɛɗɌɝɞɔə Ɏ 2 ɝɗɟɣɌɫɡ 

Ɏɧɛɚɗəɔɗɔ ɔɡ ɟɐɌɗɑəɔɑ, Ɏ 2 ɝɗɟɣɌɫɡ ɛɜɚɎɑɗɔ 

ɓɌɘɑəɟ ɞɔɞɌəɚɎɧɡ ɛɗɌɝɞɔə əɌ ɛɗɌɝɞɔəɧ ɔɓ ɛɚ-

ɜɔɝɞɚɏɚəɔɖɑɗɔɐɌ ɞɔɞɌəɌ. 7 ɛɌɢɔɑəɞɌɘ ɝ ɐɑ-

ɝɞɜɟɖɞɔɎəɧɘɔ ɔɓɘɑəɑəɔɫɘɔ Ɏɝɑɕ əɔɒəɑɕ ɣɑ-

ɗɪɝɞɔ ɛɜɚɎɑɗɔ ɟɐɌɗɑəɔɑ Ɏɝɑɕ əɔɒəɑɕ ɣɑɗɪɝɞɔ, 

ɚɐəɚɘɟ ɔɓ ɛɌɢɔɑəɞɚɎ ɟɝɞɌəɚɎɔɗɔ ɔəɐɔɎɔɐɟɌɗɨ-

əɧɡ ɛɚɗəɧɕ ɛɜɚɞɑɓ əɔɒəɑɕ ɣɑɗɪɝɞɔ ɔɓ ɛɚɜɔ-

ɝɞɚɏɚ əɔɖɑɗɔɐ ɞɔɞɌəɌ. ȹɌ ɚɝəɚɎɌəɔɔ ɛɜɚɎɑɐɑə-

əɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɔ ɛɚɗɟɣɑəəɧɡ ɜɑɓɟɗɨɞɌɞɚɎ 

ɗɑɣɑəɔɫ ɌɎɞɚɜɧ ɝɐɑɗɌɗɔ ɎɧɎɚɐ, ɣɞɚ ɐɗɫ ɟɝɞɜɌ-

əɑəɔɫ ɐɑɠɑɖɞɚɎ ɖɚɝɞɑɕ ɗɔɢɑɎɚɏɚ ɝɖɑɗɑɞɌ Ɏɚɓ-

ɘɚɒəɚ ɛɜɔɘɑəɑəɔɑ ɖɚəɝɞɜɟɖɢɔɕ ɔ ɔɘɛɗɌəɞɌɞɚɎ 

ɔɓ əɔɖɑɗɔɐɌ ɞɔɞɌəɌ ɔ ɑɏɚ ɖɚɘɍɔəɌɢɔɕ ɝ ɞɔɞɌ-

əɚɎɧɘɔ ɜɑɖɚəɝɞɜɟɖɞɔɎəɧɘɔ ɛɗɌɝɞɔəɌɘɔ Ɏ ɚɞ-

ɝɜɚɣɑəəɚɘ ɛɑɜɔɚɐɑ; ɐɗɫ ɝɚɓɐɌəɔɫ ɞɚɛɚɏɜɌɠɚ-

ɌəɌɞɚɘɔɣɑɝɖɔɡ ɚɜɔɑəɞɔɜɚɎ ɛɜɔ ɛɚɝɗɑɐɟɪɥɑɘ 

ɛɜɚɞɑɓɔɜɚɎɌəɔɔ, ɢɑɗɑɝɚɚɍɜɌɓəɚ ɟɝɞɌəɌɎɗɔɎɌɞɨ 

ɝɑɞɣɌɞɧɑ ɔɘɛɗɌəɞɌɞɧ ɔɓ əɔɖɑɗɔɐ ɞɔɞɌəɌ Ɏ ɖɌ-

ɣɑɝɞɎɑ ɛɜɑɠɌɍɜɔɖɌɢɔɔ ɛɜɔ ɚɐəɚɘɚɘɑəɞəɚɕ ɜɑ-
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ɓɑɖɢɔɔ ɣɑɗɪɝɞɑɕ; ɟɝɞɜɌəɑəɔɑ ɐɑɠɑɖɞɚɎ Ɏɑɜɡəɑɕ 

ɣɑɗɪɝɞɔ ɔ ɝɚɚɍɥɑəɔɕ ɝ ɛɜɔɐɌɞɚɣəɧɘɔ ɛɌɓɟɡɔ 

əɚɝɌ Ɏɚɓɘɚɒəɚ ɛɜɔ ɝɚɣɑɞɌəɔɔ ɐɚɝɞɟɛɌ ɛɚ ȶɚɡɑ-

ɜɟ-Ȯɑɍɑɜɟ ɔ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ Ɏɔɝɚɣəɚɏɚ ɠɌɝɢɔ-

Ɍɗɨəɚ-ɘɧɤɑɣəɚɏɚ ɗɚɝɖɟɞɌ [4]. 

Ȯ.Ȯ. ȶɟɗɌɏɔə ɟɖɌɓɧɎɌɑɞ əɌ ɞɚ, ɣɞɚ ɗɔɞɧɑ 

ɩəɐɚɛɜɚɞɑɓɧ ɔ ɛɚɗəɚɝɞɨɪ ɛɚɜɔɝɞɧɑ ɔɘɛɗɌəɞɌ-

ɞɧ ɔɘɑɪɞ Ɏɧɝɚɖɟɪ ɛɜɚɣəɚɝɞɨ ɔ ɚɍɑɝɛɑɣɔɎɌɪɞ 

ɖɚɝɞəɚɕ ɞɖɌəɔ, ɛɜɚɜɌɝɞɌɪɥɑɕ ɣɑɜɑɓ ɛɚɜɧ 

Ɏɏɗɟɍɨ ɔɘɛɗɌəɞɌ, ɐɚɝɞɌɞɚɣəɚɑ ɖɜɚɎɚɝəɌɍɒɑəɔɑ, 

ɝəɔɒɌɫ Ɏɚɓɘɚɒəɚɝɞɨ ɜɌɓɎɔɞɔɫ ɚɝɞɑɚɝɖɗɑɜɚɓɌ ɔ 

ɜɌɓɜɟɤɑəɔɫ ɖɚɝɞɔ ɛɜɔ ɐɔəɌɘɔɣɑɝɖɚɕ əɌɏɜɟɓɖɑ. 

ȺɐəɌɖɚ ɌɎɞɚɜ ɚɞɘɑɣɌɑɞ, ɣɞɚ ɛɜɔɘɑəɫɞɨ ɐɌəəɧɑ 

Ɏɔɐɧ ɔɘɛɗɌəɞɚɎ ɘɚɒəɚ ɞɚɗɨɖɚ ɛɜɔ ɟɝɞɜɌəɑəɔɔ 

ɐɑɠɑɖɞɚɎ əɔɒəɑɕ ɣɑɗɪɝɞɔ ɔ Ɏɔɝɚɣəɚ-

əɔɒəɑɣɑɗɪɝɞəɚɏɚ ɝɟɝɞɌɎɌ [12, 34]. 

Ȯ ɞɑɡəɚɗɚɏɔɔ ɛɚɗɟɣɑəɔɫ ɔɘɛɗɌəɞɌɞɚɎ ɜɌɓ-

ɗɔɣəɚɏɚ əɌɓəɌɣɑəɔɫ ɫɎɗɫɪɞɝɫ ɜɌɓɜɌɍɚɞɌəəɧɑ Ɏ 

ɛɚɝɗɑɐəɑɑ Ɏɜɑɘɫ ɘɑɞɚɐɧ ɔəɒɑɖɢɔɚəəɚɏɚ ɠɚɜ-

ɘɚɎɌəɔɫ (MIM ð metalpowderinjectionmolding), 

ɏɚɜɫɣɑɏɚ ɔɓɚɝɞɌɞɔɣɑɝɖɚɏɚ ɛɜɑɝɝɚɎɌəɔɫ (HIP) ɔ 

ɝɑɗɑɖɞɔɎəɚɏɚ ɗɌɓɑɜəɚɏɚ ɝɛɑɖɌəɔɫ (SLS) ɝ ɔɝ-

ɛɚɗɨɓɚɎɌəɔɑɘ 3D-ɛɜɔəɞɑɜɌ [29, 44]. 

ȮɛɑɜɎɧɑ 3D-ɛɑɣɌɞɨ ɚɛɔɝɌɗ Ɏ 1986 ɏ. 

ɃɌɜɗɨɓ ȿ. ɁɌɗɗ ð ɔɝɛɚɗəɔɞɑɗɨəɧɕ Ɏɔɢɑ-

ɛɜɑɓɔɐɑəɞ ɔ ɏɗɌɎəɧɕ ɐɔɜɑɖɞɚɜ ɛɚ ɞɑɡəɚɗɚɏɔɫɘ 

ɖɚɘɛɌəɔɔ ò3D Systemsó. Ȯ ɞɚ ɒɑ Ɏɜɑɘɫ Ƚɖɚɞɞ 

ȶɜɌɘɛ, ɛɚɓɒɑ ɚɝəɚɎɌɎɤɔɕ ɖɚɘɛɌəɔɪ 

òStratasysó, Ɏɧɛɟɝɞɔɗ ɛɑɜɎɧɕ Ɏ ɘɔɜɑ FDȸ-

ɌɛɛɌɜɌɞ (Fused Deposition Modeling ñ ɛɚɝɗɚɕ-

əɚɑ əɌɛɗɌɎɗɑəɔɑ ɔɗɔ ɘɚɐɑɗɔɜɚɎɌəɔɑ ɘɑɞɚɐɚɘ 

ɚɝɌɒɐɑəɔɫ ɜɌɝɛɗɌɎɗɑəəɚɕ əɔɞɔ). ȸɑɞɚɐ ɝɑɗɑɖ-

ɞɔɎəɚɏɚ ɗɌɓɑɜəɚɏɚ ɝɛɑɖɌəɔɫ - SLS ð Selective 

Laser Sintering ɍɧɗ ɜɌɓɜɌɍɚɞɌə ɔ ɓɌɛɌɞɑəɞɚɎɌə 

Ɏ ɜɑɓɟɗɨɞɌɞɑ ɝɚɎɘɑɝɞəɚɕ ɜɌɍɚɞɧ ɐɚɖɞɚɜɌ ȶɌɜɗɌ 

ȰɑɖɌɜɐɌ ɔ əɌɟɣəɚɏɚ ɜɟɖɚɎɚɐɔɞɑɗɫ ɐɚɖɞɚɜɌ Ȱɒɚ 

ȭɔɘɌəɌ Ɏ ȾɑɡɌɝɝɖɚɘ ɟəɔɎɑɜɝɔɞɑɞɑ Ɏ Ⱥɝɞɔəɑ Ɏ 

ɝɑɜɑɐɔəɑ 1980-ɡ ɏɏ. Ȼɜɔ ɛɚɐɐɑɜɒɖɑ ȬɏɑəɞɝɞɎɌ 

ɛɚ ɛɑɜɝɛɑɖɞɔɎəɧɘ ɚɍɚɜɚəəɧɘ əɌɟɣəɚ-

ɔɝɝɗɑɐɚɎɌɞɑɗɨɝɖɔɘ ɜɌɓɜɌɍɚɞɖɌɘ ȽɄȬ [32, 40].  

Ȱɗɫ ɝɚɓɐɌəɔɫ ɔɓɐɑɗɔɫ ɛɟɞɑɘ SLS əɌ ɛɚ-

Ɏɑɜɡəɚɝɞɨ ɛɚɐɗɚɒɖɔ əɌəɚɝɔɞɝɫ ɝɗɚɕ ɛɚɜɚɤɖɌ, 

ɛɚɝɞɟɛɌɪɥɔɕ ɔɓ ɑɘɖɚɝɞɔ ɛɚɐɌɣɔ, ɔ ɜɌɎəɚɘɑɜəɚ 

ɜɌɝɛɜɑɐɑɗɫɑɞɝɫ ɝ ɛɚɘɚɥɨɪ ɟɝɞɜɚɕɝɞɎɌ ɎɧɜɌɎ-

əɔɎɌəɔɫ. ȮɖɗɪɣɌɑɞɝɫ ɗɌɓɑɜ, ɗɟɣ ɖɚɞɚɜɚɏɚ, 

əɌɛɜɌɎɗɫɑɘɧɕ ɛɚɐɎɔɒəɧɘɔ ɓɑɜɖɌɗɌɘɔ ɔ ɠɚɖɟ-

ɝɔɜɟɪɥɑɕ ɗɔəɓɚɕ, ɛɚ ɝɏɑəɑɜɔɜɚɎɌəəɧɘ 3D-

ɘɚɐɑɗɫɘ ɝɖɌəɔɜɟɑɞ ɛɚɎɑɜɡəɚɝɞɨ əɌəɑɝɑəəɚɏɚ 

ɝɗɚɫ ɛɚɜɚɤɖɌ ɔ ɠɚɜɘɔɜɟɑɞ ɛɑɜɎɔɣəɧɕ ɝɗɚɕ ɔɓ-

ɏɚɞɌɎɗɔɎɌɑɘɚɏɚ ɚɍɦɑɖɞɌ ɘɑɞɚɐɚɘ SLS. ȾɌɖɔɘ 

ɚɍɜɌɓɚɘ, ɚɖɌɓɧɎɌɪɞɝɫ ɝɛɑɣɑəəɧɘɔ ɞɑ ɚɍɗɌɝɞɔ, 

ɖɚɞɚɜɧɑ ɝɚɚɞɎɑɞɝɞɎɟɪɞ ɞɑɖɟɥɑɘɟ ɝɜɑɓɟ ɔɓɐɑ-

ɗɔɫ. Ȼɚɝɗɑ ɓɌɎɑɜɤɑəɔɫ ɝɖɌəɔɜɚɎɌəɔɫ ɛɚɐɎɔɒ-

əɚɑ ɐəɚ ɜɌɍɚɣɑɕ ɖɌɘɑɜɧ ɚɛɟɝɖɌɑɞɝɫ əɌ ɞɚɗɥɔəɟ 

əɌəɚɝɔɘɚɏɚ ɝɗɚɫ ɛɚɜɚɤɖɌ, ɞɑɘ ɝɌɘɧɘ ɛɑɜɑɡɚɐɫ 

ɖ ɝɗɑɐɟɪɥɑɘɟ ɝɜɑɓɟ ɔɓɐɑɗɔɫ. Ȼɜɔ əɑɚɍɡɚɐɔɘɚ-

ɝɞɔ, əɌ ɛɚɎɑɜɡəɚɝɞɨ ɝɖɌəɔɜɚɎɌəɔɫ ɐɚɍɌɎɗɫɑɞɝɫ 

ɛɚɜɚɤɚɖ, ɞ.ɖ. Ɏ ɛɜɚɢɑɝɝɑ ɜɌɍɚɞɧ ɚə ɜɌɝɡɚɐɟɑɞ-

ɝɫ. Ȱɚɕɐɫ ɐɚ Ɏɑɜɡəɑɕ ɞɚɣɖɔ ɘɚɐɑɗɔ, ɛɜɚɢɑɝɝ 

ɚɝɞɌəɌɎɗɔɎɌɑɞɝɫ, ɛɗɌɞɠɚɜɘɌ ɝ ɏɚɞɚɎɧɘ ɔɓɐɑɗɔ-

ɑɘ ɛɚɐəɔɘɌɑɞɝɫ ɐɗɫ ɚɣɔɝɞɖɔ ɚɞ əɑɔɝɛɚɗɨɓɚɎɌə-

əɚɏɚ ɛɚɜɚɤɖɌ [9, 14, 41, 42]. 

ȮɌɒəɑɕɤɟɪ ɜɚɗɨ Ɏ ɝɚɓɐɌəɔɔ 3-ɡ ɘɑɜəɚɕ 

ɘɚɐɑɗɔ ɖɚɝɞəɚɏɚ ɐɑɠɑɖɞɌ ɔɏɜɌɑɞ ɖɚɘɛɨɪɞɑɜəɌɫ 

ɞɚɘɚɏɜɌɠɔɫ (ȶȾ) ɛɚɗɟɣɑəəɧɑ ɐɌəəɧɑ DICOM 

ɛɜɑɚɍɜɌɓɟɪɞɝɫ Ɏ ɠɌɕɗɧ ɝɞɑɜɑɚɗɔɞɚɏɜɌɠɔɔ -  

ɛɜɚɢɑɝɝ Ɏ ɚɍɥɑɘ ɓɌəɔɘɌɑɞ əɑ ɍɚɗɑɑ 30 ɘɔəɟɞ. 

Ⱦɚɣəɚɝɞɨ 3D-ɛɜɔəɞɑɜɌ Ɏ ɢɑɗɚɘ ɓɌɎɔɝɔɞ ɚɞ ɞɚɣ-

əɚɝɞɔ ȶȾ-ɞɚɘɚɏɜɌɠɌ, ɞɚɗɥɔəɌ ɝɜɑɓɚɎ ɐɚɗɒəɌ 

ɍɧɞɨ ɘɌɖɝɔɘɌɗɨəɚ ɞɚəɖɚɕ 1-2 ɘɘ ð ɩɞɚ ɝɣɔɞɌɑɞ-

ɝɫ ɚɛɞɔɘɌɗɨəɧɘ ɐɗɫ ɖɚɝɞɑɕ ɣɑɜɑɛɌ. ȹɌɘɔ ɍɧɗ 

ɜɌɓɜɌɍɚɞɌə Ɍɗɏɚɜɔɞɘ ɝɚɓɐɌəɔɫ ɔəɐɔɎɔɐɟɌɗɨəɧɡ 

ɔɘɛɗɌəɞɌɞɚɎ (ɜɔɝ. 1). ȹɌ ɩɞɌɛɑ ɛɜɑɚɍɜɌɓɚɎɌəɔɫ 

ɔəɠɚɜɘɌɢɔɔ ɚɝɟɥɑɝɞɎɗɫɪɞɝɫ: 1) ɚɛɜɑɐɑɗɑəɔɑ 

ɛɚɜɚɏɚɎ ɛɗɚɞəɚɝɞɑɕ; 2) ɠɔɗɨɞɜɌɢɔɫ ɤɟɘɚɎɚɕ 

ɝɚɝɞɌɎɗɫɪɥɑɕ - ɐɑɗɌɑɞɝɫ ɌɎɞɚɘɌɞɔɣɑɝɖɔ, Ɏɚɓ-

ɘɚɒəɚ ɐɚɍɌɎɗɑəɔɑ ɍɌɜɌ/ɍɑɏɟəɖɌ ɐɗɫ ɜɟɣəɚɕ 

ɖɚɜɜɑɖɞɔɜɚɎɖɔ; 3) ɛɜɔɘɑɜəɚɑ Ɏɧɐɑɗɑəɔɑ ɚɍɦɑɖ-

ɞɌ, ɝ ɖɚɞɚɜɧɘ əɑɚɍɡɚɐɔɘɚ ɜɌɍɚɞɌɞɨ - Ɏɧɐɑɗɫɑɞ-

ɝɫ Ɏɜɟɣəɟɪ ɚɛɑɜɌɞɚɜɚɘ ɔɗɔ ɑɝɗɔ ɓəɌɑɘ ɖɌɖɚɕ 

ɚɍɦɑɖɞ ɔ ɏɐɑ ɜɌɝɛɚɗɌɏɌɑɞɝɫ, ɘɚɒəɚ Ɏɧɐɑɗɔɞɨ ɛɚ 

ɟɒɑ ɔɘɑɪɥɑɘɟɝɫ ɤɌɍɗɚəɚɘ ð ɛɑɜɎɚɑ ɗɑɏɣɑ ɔ 

ɞɚɣəɚ ɍɟɐɑɞ ɞɚ, ɣɞɚ əɟɒəɚ); 4) ɚɝɟɥɑɝɞɎɗɫɑɞɝɫ 

ɍɚɗɑɑ ɞɚɣəɚɑ ɌɎɞɚɘɌɞɔɣəɚɑ Ɏɧɐɑɗɑəɔɑ ɏɜɌəɔɢ 

ɚɍɦɑɖɞɚɎ, əɌɡɚɐɫɥɔɡɝɫ Ɏ ɜɌɘɖɌɡ ɠɔɖɝɔɜɚɎɌə-

əɚɕ ɛɗɚɞəɚɝɞɔ ɔ Ɏɧɐɑɗɑəɔɫ ɚɛɑɜɌɞɚɜɚɘ əɌ 

ɛɜɑɐɧɐɟɥɑɘ ɤɌɏɑ (ɐɑɗɌɑɞɝɫ ɌɎɞɚɘɌɞɔɣɑɝɖɔ, Ɏ 

ɎɔɓɟɌɗɔɓɌɞɚɜɑ ɐɚɗɒəɚ ɍɧɞɨ ɛɜɑɐɟɝɘɚɞɜɑəɌ 

Ɏɚɓɘɚɒəɚɝɞɨ ɛɚɝɗɑɐɟɪɥɑɏɚ ɔɓɘɑəɑəɔɫ ɔəɝɞɜɟ-

ɘɑəɞɚɘ ɜɟɖɌ); 5) ȿɐɌɗɑəɔɑɘ ɌɜɞɑɠɌɖɞɚɎ, Ɏɧ-

ɓɎɌəəɧɡ əɑɞɚɣəɧɘ ɎɚɝɝɞɌəɚɎɗɑəɔɑɘ (ɌɎɞɚɘɌɞɔ-

ɓɔɜɚɎɌəɚ, Ɏɧɛɚɗəɫɑɞɝɫ ɛɚ 3D); 6) ȼɑɖɚəɝɞɜɟɖ-

ɢɔɫ ɐɑɠɑɖɞəɧɡ ɚɍɗɌɝɞɑɕ (Ɏ ɝɗɟɣɌɑ ɟɞɜɌɞɧ ɚɍɗɌ-

ɝɞɔ, ɛɜɔ ɘɑɞɌɗɗɑ ɔɗɔ Ɏ ɜɑɓɟɗɨɞɌɞɑ ɛɜɑɐɧɐɟɥɑɕ 

ɚɍɜɌɍɚɞɖɔ ð ɎɚɝɝɞɌəɚɎɗɑəɔɑ ɚɍɗɌɝɞɔ; 7) ȽɏɗɌ-

ɒɔɎɌəɔɑ ɛɚɗɟɣɑəəɚɕ ɘɚɐɑɗɔ (ɟɝɞɜɌəɑəɔɑ ɟɏɗɚɎ 

ɔ ɘɑɗɖɔɡ ɐɑɠɑɖɞɚɎ, ɌɎɞɚɘɌɞɔɣɑɝɖɔ, əɚ ɝ Ɏɚɓ-

ɘɚɒəɚɝɞɨɪ ɐɚɍɌɎɗɑəɔɫ ɍɌɜɌ/ɍɑɏɟəɖɌ ɐɗɫ ɜɟɣ-

əɚɕ ɖɚɜɜɑɖɢɔɔ); 8) Ⱥɛɜɑɐɑɗɑəɔɑ ɚɍɗɌɝɞɔ ɛɚ-

Ɏɜɑɒɐɑəɔɫ (ɌɎɞɚɘɌɞɔɓɔɜɚɎɌəɚ, ɛɜɑɐɛɚɗɚɒɔ-

ɞɑɗɨəɚ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɟəɔɎɑɜɝɌɗɨəɚɕ ɘɚɐɑ-

ɗɔ/ɤɌɍɗɚəɌ ɔɗɔ Ɏ ɜɟɣəɟɪ ɓɌɐɌɬɞɝɫ ɚɛɑɜɌɞɚ-

ɜɚɘ); 9) Ȼɚɐɍɚɜ ɔɘɛɗɌəɞɌɞɌ ɔɓ ɔɘɑɪɥɔɡɝɫ 

ɤɌɍɗɚəɚɎ ɝ ɚɐəɚɎɜɑɘɑəəɧɘ Ɏɧɛɚɗəɑəɔɑɘ ɟɝɗɚ-

Ɏɔɫ ɘɌɖɝɔɘɌɗɨəɚɏɚ ɛɜɔɍɗɔɒɑəɔɫ ɖ ɤɌɍɗɚəɟ (Ɏ 

ɝɗɟɣɌɑ əɌɗɔɣɔɫ ɝɔɘɘɑɞɜɔɣəɚɏɚ ɚɍɦɑɖɞɌ, ɞɚ ɝɚɎ-

ɛɌɐɑəɔɫ ɝ əɔɘ) ɔ ɝɚɎɛɌɐɑəɔɪ ɘɌɝɤɞɌɍɚɎ ɝ ɚɍ-

ɗɌɝɞɨɪ, ɛɚɘɑɣɑəəɚɕ ɖɌɖ əɑɛɚɎɜɑɒɐɬəəɌɫ (Ɏɧ-

ɛɚɗəɫɑɞɝɫ ɌɎɞɚɘɌɞɔɣɑɝɖɔ, əɚ ɝ Ɏɚɓɘɚɒəɚɝɞɨɪ 

ɎɧɍɚɜɌ Ɏ ɜɟɣəɟɪ); 10) ȻɜɚɎɑɜɖɌ ɟɝɗɚɎɔɫ əɌɗɚ-

ɒɑəɔɫ, ɛɚɗɟɣɑəəɚɏɚ ɔɘɛɗɌəɞɌɞɌ ɝ ɚɍɥɑɕ ɘɚɐɑ-

ɗɨɪ ɔ ɔəɠɚɜɘɔɜɚɎɌəɔɑ Ɏ ɝɗɟɣɌɑ ɛɑɜɑɝɑɣɑəɔɫ ɝ 

ɚɍɦɑɖɞɌɘɔ ɞɌɖɚɕ ɒɑ ɛɗɚɞəɚɝɞɨɪ; 11) ȻɜɑɚɍɜɌ-

ɓɚɎɌəɔɑ ɛɚɗɟɣɑəəɚɕ ɘɚɐɑɗɔ Ɏ ɠɌɕɗ ɠɚɜɘɌɞɌ 

CAD ɝɔɝɞɑɘɧ (ɔɝɛɚɗɨɓɚɎɌəɔɑ ɝɞɌəɐɌɜɞəɧɡ ɍɔɍ-

ɗɔɚɞɑɖ, ɣɌɥɑ Ɏɝɑɏɚ ɘɚɒəɚ ɛɚɗɟɣɔɞɨ ɟ ɜɌɓɜɌɍɚɞ-

ɣɔɖɌ CAD ɝɔɝɞɑɘɧ); 12) ȻɜɑɚɍɜɌɓɚɎɌəɔɫ CAD 

ɠɌɕɗɌ Ɏ ɚɍɦɑɖɞ ɛɑɣɌɞɔ (ɐɜɌɕɎɑɜɌ ɛɜɔəɞɑɜɌ); 13) 

ȻɑɣɌɞɨ ɚɍɦɑɖɞɌ. 

ȹɌɣɔəɌɫ ɝ 2000 ɏ. ɖɚɘɛɨɪɞɑɜəɧɑ ɔ ɗɌɓɑɜ-
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əɧɑ ɞɑɡəɚɗɚɏɔɔ ɛɚɐ ɚɍɥɔɘ əɌɓɎɌəɔɑɘ çɘɑɞɚɐ 

ɍɧɝɞɜɚɏɚ ɛɜɚɞɚɞɔɛɔɜɚɎɌəɔɫè ɐɑɗɌɪɞ Ɏɚɓɘɚɒ-

əɧɘ ɛɚɗɟɣɑəɔɑ ɞɎɑɜɐɧɡ ɖɚɛɔɕ ɞɜɑɡɘɑɜəɧɡ ɚɍ-

ɜɌɓɚɎ. 

Ȼɜɔɘɑəɫɪɞ 3 ɎɌɜɔɌəɞɌ ɘɚɐɑɗɔɜɚɎɌəɔɫ 

ɔɘɛɗɌəɞɌɞɚɎ əɌ ɛɗɌɝɞɔɖɚɎɚɕ ɘɚɐɑɗɔ: 

ώ ɘɚɐɑɗɔɜɚɎɌəɔɑ ɔɘɛɗɌəɞɌɞɌ ɝ ɛɜɑɐɎɌɜɔ-

ɞɑɗɨəɧɘ ɟɝɞɜɌəɑəɔɑɘ ɐɑɠɚɜɘɌɢɔɔ ɝ ɛɚɘɚɥɨɪ 

ɎɓɌɔɘəɚɏɚ ɛɑɜɑɘɑɥɑəɔɫ; 

ώ ɘɚɐɑɗɔɜɚɎɌəɔɑ ɔɘɛɗɌəɞɌɞɌ Ɏ ɛɜɚɑɖɢɔɔ 

ɐɑɠɑɖɞɌ ɍɑɓ ɛɑɜɑɘɑɥɑəɔɫ; 

ώ ɘɚɐɑɗɔɜɚɎɌəɔɑ ɔɘɛɗɌəɞɌɞɌ ɛɚɝɗɑ Ɏɧɛɔ-

ɗɔɎɌəɔɫ ɠɜɌɏɘɑəɞɌ ɗɔɢɑɎɚɕ ɖɚɝɞɔ. 

ȶ əɌɝɞɚɫɥɑɘɟ Ɏɜɑɘɑəɔ ɚɝəɚɎəɧɘ ɘɑɞɚɐɚɘ 

ɝɚɓɐɌəɔɫ ɛɚɗɔɘɑɜəɧɡ ɖɚɛɔɕ ɖɚɘɛɨɪɞɑɜəɧɡ ɚɍ-

ɜɌɓɚɎ ɝɗɟɒɔɞ ɗɌɓɑɜəɌɫ ɝɞɑɜɑɚɗɔɞɚɏɜɌɠɔɫ ð ɞɑɡ-

əɚɗɚɏɔɫ ɛɚɝɗɚɕəɚɏɚ ɔɓɏɚɞɚɎɗɑəɔɫ ɞɜɑɡɘɑɜəɧɡ 

ɚɍɦɑɖɞɚɎ ɔɓ ɒɔɐɖɔɡ ɠɚɞɚɛɚɗɔɘɑɜɔɓɟɪɥɔɡɝɫ 

ɖɚɘɛɚɓɔɢɔɕ, Ɏ ɣɌɝɞəɚɝɞɔ ɘɚɐɑɗɑɕ ɣɑɜɑɛɌ ɖɚə-

ɖɜɑɞəɚɏɚ ɛɌɢɔɑəɞɌ (ɜɔɝ. 2-5).  

Ⱦɑɖɟɥɔɑ ɔ ɍɟɐɟɥɔɑ ɞɑəɐɑəɢɔɔ ɛɜɔɘɑəɑ-

əɔɑ ɞɜɑɡɘɑɜəɚɕ 3D-ɛɑɣɌɞɔ Ɏ ɣɑɗɪɝɞəɚ-ɗɔɢɑɎɚɕ 

ɡɔɜɟɜɏɔɔ ɛɚɓɎɚɗɫɑɞ ɛɜɚɎɚɐɔɞɨ ɎɔɜɞɟɌɗɨəɚɑ ɛɚ-

ɝɞɜɚɑəɔɑ ɍɚɗɨɤɔɡ ɛɚ ɜɌɓɘɑɜɟ ɐɑɠɑɖɞɚɎ.  Ⱥɍɧɣ-

əɚ ɔɝɛɚɗɨɓɟɪɞ ɐɌəəɧɑ ȶȾ ɐɗɫ ɝɚɓɐɌəɔɫ ɞɜɑɡ-

ɘɑɜəɧɡ ɘɚɐɑɗɑɕ ɔɓ ɢɔɠɜɚɎɧɡ ɚɍɦɑɖɞɚɎ ɛɟɞɑɘ 

ɚɝɌɒɐɑəɔɫ ɝɗɚɑɎ Ɏ ɞɜɑɡɘɑɜəɧɑ ɝɞɜɟɖɞɟɜɧ. 

ȰɌəəɌɫ ɘɑɞɚɐɔɖɌ ɛɚɓɎɚɗɫɑɞ ɝ Ɏɧɝɚɖɚɕ ɝɞɑɛɑ-

əɨɪ ɞɚɣəɚɝɞɔ ɛɜɚɔɓɎɚɐɔɞɨ ɛɗɌəɔɜɚɎɌəɔɑ ɡɔ-

ɜɟɜɏɔɣɑɝɖɔɡ ɎɘɑɤɌɞɑɗɨɝɞɎ, Ɍ ɞɌɖɒɑ ɜɑɖɚə-

ɝɞɜɟɖɢɔɪ ɛɜɚɞɑɓɚɎ. ȸɑɞɚɐɔɖɌ ɚɞɖɜɧɎɌɑɞ əɚɎɚɑ 

əɌɛɜɌɎɗɑəɔɑ Ɏ ɜɑɖɚəɝɞɜɟɖɢɔɔ ɗɔɢɑɎɚɏɚ ɝɖɑɗɑɞɌ 

ɛɜɔ ɟɝɞɜɌəɑəɔɔ ɑɏɚ ɐɑɠɑɖɞɚɎ ɝ ɔɝɛɚɗɨɓɚɎɌəɔ-

ɑɘ, Ɏ ɣɌɝɞəɚɝɞɔ ɞɔɞɌəɚɎɧɡ ɩəɐɚɛɜɚɞɑɓɚɎ ɝ ɛɚ-

ɜɔɝɞɚɕ ɛɚɎɑɜɡəɚɝɞɨɪ (ɜɔɝ. 6-9) [27, 32].  

ȶɚɝɞəɧɑ ɔɘɛɗɌəɞɌɞɧ ɞɌɖɒɑ ɔɓɏɚɞɌɎɗɔɎɌ-

ɪɞɝɫ ɘɑɞɚɐɚɘ SLS ɔɓ əɔɞɔəɚɗɌ (ɝɛɗɌɎ ɞɔɞɌəɌ ð 

Ti-44+ ɔ əɔɖɑɗɫ ð Ni-63) ð Ɏɧɝɚɖɚɛɜɚɣəɚɏɚ ɘɌ-

ɞɑɜɔɌɗɌ, əɌɛɚɘɔəɌɪɥɑɏɚ ɛɚ ɝɎɚɑɘɟ ɍɔɚɡɔɘɔɣɑ-

ɝɖɚɘɟ ɝɚɝɞɌɎɟ ɖɚɝɞəɟɪ ɞɖɌəɨ. ȴɘɛɗɌəɞɌɢɔɚə-

əɧɕ ɘɌɞɑɜɔɌɗ ɝɚ ɝɖɎɚɓəɚɕ ɛɚɜɔɝɞɚɝɞɨɪ, əɌɓɎɌə 

əɔɖɑɗɔɐ ɞɔɞɌə, ɑɏɚ ɛɚɜɔɝɞɌɫ ɝɞɜɟɖɞɟɜɌ ɔɐɑə-

ɞɔɣəɌ ɖɚɝɞəɚɕ ɞɖɌəɔ, ɜɌɓɘɑɜɧ ɛɚɜ ɚɞ 50 ɐɚ 

1000 ɘɖɘ, ɛɚɜɔɝɞɚɝɞɨ 40ð70%. ȾɜɌɐɔɢɔɚəəɚ 

ɐɌəəɧɑ ɔɓɐɑɗɔɫ ɛɜɚɔɓɎɚɐɫɞɝɫ ɘɑɞɚɐɚɘ ɞɚɣəɚɏɚ 

ɗɔɞɨɫ, ɜɌɓɗɔɣəɚɏɚ ɜɚɐɌ ɚɍɜɌɍɚɞɖɔ ɘɑɞɌɗɗɚɎ, ɜɑ-

ɓɌəɔɑɘ ɔ ɞ.ɐ. (ɜɔɝ. 10) [21]. 

Ⱥɛɧɞ ɚɝɛɚɗɨɓɚɎɌəɔɫ ɞɔɞɌəɚɎɚɏɚ ɛɚ-

ɜɚɤɖɌ ɘɌɜɖɔ ȮȾ10. 

Ȼɜɔ ɝɚɓɐɌəɔɔ ɔəɐɔɎɔɐɟɌɗɨəɧɡ ɔɘɛɗɌəɞɌ-

ɞɚɎ ɤɔɜɚɖɚ ɛɜɔɘɑəɫɑɞɝɫ əɑɗɑɏɔɜɚɎɌəəɧɕ ɞɔ-

ɞɌə. ȾɔɞɌə ɚɍɗɌɐɌɑɞ əɑɛɜɑɎɓɚɕɐɬəəɧɘɔ ɘɑɡɌ-

əɔɣɑɝɖɔɘɔ ɝɎɚɕɝɞɎɌɘɔ ɔ Ɏɧɝɚɖɚɕ ɍɔɚɝɚɎɘɑ-

ɝɞɔɘɚɝɞɨɪ. Ȼɜɔ Ɏɝɑɡ ɛɚɗɚɒɔɞɑɗɨəɧɡ ɝɎɚɕɝɞɎɌɡ 

ɞɔɞɌəɌ ɚə ɞɌɖɒɑ ɚɍɗɌɐɌɑɞ ɚɣɑəɨ Ɏɧɝɚɖɔɘɔ 

ɟɛɜɟɏɔɘɔ ɝɎɚɕɝɞɎɌɘɔ. ȸɚɐɟɗɨ ɊəɏɌ ɞɔɞɌəɌ 110 

ȯɛɌ, ɛɜɔ ɩɞɚɘ ɝɜɑɐəɔɕ ɘɚɐɟɗɨ ɊəɏɌ ɐɗɫ ɖɚɝɞ-

əɚɕ ɝɞɜɟɖɞɟɜɧ 9,5 ȯȻɌ. ȮɎɔɐɟ ɍɚɗɨɤɔɡ ɜɌɓɗɔ-

ɣɔɕ Ɏ ɩɞɔɡ ɝɎɚɕɝɞɎɌɡ ɎɚɓəɔɖɌɪɞ ɔɓɍɧɞɚɣəɧɑ 

ɗɚɖɌɗɨəɧɑ əɌɏɜɟɓɖɔ, ɚɝɚɍɑəəɚ, Ɏ ɘɑɝɞɌɡ ɖɜɑɛ-

ɗɑəɔɫ, ɣɞɚ ɛɜɔɎɚɐɔɞ əɑ ɞɚɗɨɖɚ ɖ ɜɌɓɜɟɤɑəɔɪ 

ɖɚɝɞəɚɕ ɝɞɜɟɖɞɟɜɧ, əɚ ɔ ɚɝɗɌɍɗɑəɔɪ ɘɑɝɞɌ 

ɖɜɑɛɗɑəɔɫ ɔɘɛɗɌəɞɌɞɌ. 

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɛɜɔ ɝɚɓɐɌəɔɔ ɘɚɐɑɗɔ ɔə-

ɐɔɎɔɐɟɌɗɨəɧɡ ɔɘɛɗɌəɞɌɞɚɎ əɑɚɍɡɚɐɔɘɚ ɍɧɗɚ 

ɜɑɤɔɞɨ əɑɝɖɚɗɨɖɚ ɓɌɐɌɣ ɐɗɫ ɟɝɛɑɤəɚɏɚ ɜɑɓɟɗɨ-

ɞɌɞɌ: 

1) ɔəɐɔɎɔɐɟɌɗɨəɌɫ ɎɧɝɚɖɚɞɚɣəɌɫ ɏɑɚɘɑɞ-

ɜɔɫ; 

2) ɘɌɝɝɚɎɧɑ ɡɌɜɌɖɞɑɜɔɝɞɔɖɔ, ɝɚɚɞɎɑɞ-

ɝɞɎɟɪɥɔɑ ɓɌɘɑɥɌɑɘɧ ɖɚɝɞəɚɘɟ ɐɑɠɑɖɞɟ; 

3) ɚɝɞɑɚɔəɞɑɏɜɌɢɔɫ; 

4) ɘɑɡɌəɔɣɑɝɖɔɑ ɝɎɚɕɝɞɎɌ 

Ȱɗɫ ɝɚɓɐɌəɔɫ ɩɝɖɔɓəɚɕ ɩɗɑɖɞɜɚəəɚɕ ɘɚɐɑ-

ɗɔ ɔɘɛɗɌəɞɌɞɌ əɔɒəɑɕ ɣɑɗɪɝɞɔ ɛɌɢɔɑəɞɟ ɍɧɗɌ 

ɝɐɑɗɌəɌ ɝɞɌəɐɌɜɞəɌɫ ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌ-

ɠɔɫ ɝ ɛɜɔɘɑəɑəɔɑɘ Siemens çMagnetomVerioè. 

ȭɧɗ ɛɚɗɟɣɑə Dicom-ɠɌɕɗ. ȰɌɗɑɑ əɌ ɝɛɑɢɔɌɗɔɓɔ-

ɜɚɎɌəəɚɘ ɛɜɚɏɜɌɘɘəɚɘ ɚɍɑɝɛɑɣɑəɔɔ ɛɜɚɎɑɐɑəɌ 

ɠɔɗɨɞɜɌɢɔɪ əɑɚɍɡɚɐɔɘɧɡ ɚɍɗɌɝɞɑɕ. Ȯ ɔɞɚɏɑ 

ɛɚɗɟɣɑəɌ ɘɚɐɑɗɨ əɔɒəɑɕ ɣɑɗɪɝɞɔ Ɏ ɠɚɜɘɌɞɑ 

STL (ɜɔɝ. 11). 

Ⱥɍɦɬɘ ɣɑɗɪɝɞɔ ɝɚɝɞɌɎɗɫɑɞ 70 993 ɘɘ3, 

ɛɜɔ ɝɜɑɐəɑɕ ɛɗɚɞəɚɝɞɔ ɖɚɝɞɔ 1,8 ɏ/ɝɘ3, ɘɌɝɝɌ 

ɜɌɎəɌ 127 ɏɜ.ȾɌɖɔɘ ɚɍɜɌɓɚɘ əɑɚɍɡɚɐɔɘɌ ɘɚɐɑɗɨ 

ɔɘɛɗɌəɞɌɞ, ɟɣɔɞɧɎɌɪɥɌɫ Ɏɝɑ ɩɖɝɛɗɟɌɞɌɢɔɚə-

əɧɑ ɔ ɘɌɝɝɚɏɌɍɌɜɔɞəɧɑ ɚɝɚɍɑəəɚɝɞɔ ɣɑɗɚɎɑɖɌ. 

ȾɌɖɒɑ ɐɗɫ ɟɗɟɣɤɑəɔɫ ɘɔɖɜɚɘɑɡɌəɔɣɑɝɖɚɕ ɔə-

ɞɑɏɜɌɢɔɔ ɔ ɚɍɑɝɛɑɣɑəɔɫ ɛɗɚɞəɚɏɚ ɎɜɌɝɞɌəɔɫ 

ɖɚɝɞəɚɕ ɞɖɌəɔ Ɏəɟɞɜɨ ɔɘɛɗɌəɞɌɞɌ əɑɚɍɡɚɐɔɘɚ 

əɌɗɔɣɔɑ ɛɚɜ, ɖɚɞɚɜɧɑ Ɏɗɔɫɪɞ əɌ ɛɜɚɢɑɝɝ ɚɍɜɌ-

ɓɚɎɌəɔɫ ɖɚɝɞəɚɕ ɞɖɌəɔ, ɝɛɚɝɚɍɝɞɎɟɑɞ ɘɔɏɜɌɢɔɔ 

ɔ ɛɜɚɗɔɠɑɜɌɢɔɔ ɚɝɞɑɚɍɗɌɝɞɚɎ ɔ ɘɑɓɑəɡɔɘɌɗɨ-

əɧɡ ɖɗɑɞɚɖ, Ɍ ɞɌɖɒɑ ɎɌɝɖɟɗɫɜɔɓɌɢɔɔ. ȼɌɓɘɑɜ ɔ 

ɠɚɜɘɌ ɛɚɜ ɐɚɗɒəɧ ɛɚɓɎɚɗɫɞɨ ɠɚɜɘɔɜɚɎɌɞɨɝɫ 

ɘɔɖɜɚɝɚɟɐɔɝɞɚɘɟ ɜɟɝɗɟ ɔ ɍɧɞɨ əɑ ɘɑəɑɑ 100 

ɘɖɘ Ɏ ɐɔɌɘɑɞɜɑ ɐɗɫ ɟɝɛɑɤəɚɕ ɐɔɠɠɟɓɔɔ ɛɔɞɌ-

ɞɑɗɨəɧɡ ɎɑɥɑɝɞɎ ɔ ɖɔɝɗɚɜɚɐɌ [61]. ȼɌɓɘɑɜɧ ɛɚɜ 

Ɏ ɐɔɌɛɌɓɚəɑ 200ð600 ɘɖɘ ɫɎɗɫɪɞɝɫ ɚɛɞɔɘɌɗɨ-

əɧɘɔ ɐɗɫ ɎɜɌɝɞɌəɔɫ ɖɚɝɞəɚɕ ɞɖɌəɔ (60). ȶɜɚɘɑ 

ɞɚɏɚ, əɑɐɌɎəɔɑ ɔɝɝɗɑɐɚɎɌəɔɫ ɛɚɖɌɓɌɗɔ, ɣɞɚ ɜɌɓ-

əɚɘɌɝɤɞɌɍəɚɝɞɨ ɛɚɜɔɝɞɧɡ ɘɌɞɑɜɔɌɗɚɎ ɝ ɟɣɌ-

ɝɞɔɑɘ ɘɔɖɜɚ- ɔ ɘɌɖɜɚɛɚɜ ɘɚɏɟɞ Ɏɧɛɚɗəɫɞɨ 

ɗɟɣɤɑ ɝɎɚɔ ɓɌɐɌɣɔ, ɣɑɘ ɞɚɗɨɖɚ ɘɌɖɜɚɛɚɜɔɝɞɧɑ 

ɖɌɜɖɌɝɧ [58]. ȶ ɝɚɒɌɗɑəɔɪ, ɛɚɜɔɝɞɚɝɞɨ Ɏɑɐɑɞ ɖ 

ɝəɔɒɑəɔɪ ɘɑɡɌəɔɣɑɝɖɔɡ ɝɎɚɕɝɞɎ, ɞɌɖɔɡ ɖɌɖ 

ɛɜɚɣəɚɝɞɨ. ȭɧɗɔ ɔɓɟɣɑəɧ ɛɚɜɔɝɞɧɑ ɖɌɜɖɌɝɧ ɝ 

ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɛɚɗɔɘɑɜɚɎ, ɖɑɜɌɘɔɖɔ, ɖɚɘɛɚ-

ɓɔɞɚɎ ɔ ɘɑɞɌɗɗɚɎ. Ȼɚɜɔɝɞɧɑ ɘɑɞɌɗɗɔɣɑɝɖɔɑ 

ɖɌɜɖɌɝɧ ɝɚɚɞɎɑɞɝɞɎɟɪɞ ɘɑɡɌəɔɣɑɝɖɔɘ ɞɜɑɍɚɎɌ-

əɔɫɘ ɖɚɝɞɔ, ɔ Ɏ ɝɚɝɞɚɫəɔɔ ɚɍɑɝɛɑɣɔɞɨ ɔəɞɑɏɜɌ-

ɢɔɪ ɞɖɌəɔ [59]. ȰɌɗɑɑ əɌ ɚɝəɚɎɌəɔɔ ɔɓɎɑɝɞəɧɡ 

ɐɌəəɧɡ ɘɑɡɌəɔɣɑɝɖɔɡ ɝɎɚɕɝɞɎɌɡ ɖɚɝɞəɚɕ 

ɝɞɜɟɖɞɟɜɧ ɔ ɞɔɛɚɎ əɌɏɜɟɓɚɖ ɐɗɫ ɃȷɁ (ɐɗɫ ɖɚɜ-

ɞɔɖɌɗɨəɚɏɚ ɝɗɚɫ ɛɜɑɐɑɗ ɛɜɚɣəɚɝɞɔ əɌ ɝɒɌɞɔɑ 

ɚɖɚɗɚ 150 ȸȻɌ, ɘɚɐɟɗɨ ɟɛɜɟɏɚɝɞɔ 10-18 ȯȻɌ, 

ɐɗɫ ɏɟɍɣɌɞɚɏɚ ɝɗɚɫ ɩɞɔ ɓəɌɣɑəɔɫ ɝɚɝɞɌɎɗɫɪɞ 40 

ȸȻɌ ɔ 1-7 ȯȻɌ, ɝɚɚɞɎɑɞɝɞɎɑəəɚ) ɍɧɗɌ ɝɛɜɚɑɖɞɔ-

ɜɚɎɌəɌ  ɝ  ɛɜɔɘɑəɫɑɘ  Solid  Works  ɩɗɑɖɞɜɚəəɌɫ  
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ȼɔɝ. 1 (Fig. 1) 

ȼɔɝ. 1. ȭɗɚɖ ɝɡɑɘ ɛɜɚɏɜɌɘɘɧ ɜɑɌɗɔɓɌɢɔɔ ɛɚ-

ɝɞɜɚɑəɔɫ ɘɚɐɑɗɔ ɔɘɛɗɌəɞɌɞɚɎ. 

Fig. 1.   Diagrams , program  for implementing  the  

model  of implants . 

 

ȼɔɝ. 2 (Fig. 2) 

ȼɔɝ. 2.  ȸɚɐɑɗɔɜɚɎɌəɔɑ Ɏɑɜɡəɑɏɚ ɚɞɐɑɗɌ ɝɖɑ-

ɗɑɞɌ ɣɑɜɑɛɌ. 

Fig.  2.     Modeling of the upper skull skeleton.  

 

ȼɔɝ. 3 (Fig. 3) 

ȼɔɝ. 3.  ȸɚɐɑɗɔɜɚɎɌəɔɑ ɔɘɛɗɌəɞɌɞɌ. 

Fig. 3.     Implant  simulation . 

 






































































































































