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Ȱɚɜɚɏɔɑ ɣɔɞɌɞɑɗɔ, ɖɚɗɗɑɏɔ! 

 

Ȯɧ ɛɚɗɟɣɔɗɔ Ɏɞɚɜɚɕ əɚɘɑɜ əɌɤɑɏɚ ɒɟɜəɌɗɌ ɓɌ 2018 ɏɚɐ. 

Ȯ ɩɞɚɘ Ɏɧɛɟɝɖɑ ɘɧ ɛɟɍɗɔɖɟɑɘ 26 ɝɞɌɞɑɕ (ɣɑɞɧɜɑ ɍɚɗɨɤɔɡ 

əɌɟɣəɧɡ ɚɍɓɚɜɌ, 15 ɚɜɔɏɔəɌɗɨəɧɡ əɌɟɣəɧɡ ɝɞɌɞɑɕ (Ɏ ɞ.ɣ. ɚɐəɌ ɝɞɌ-

ɞɨɫ əɌ Ɍəɏɗɔɕɝɖɚɘ ɫɓɧɖɑ) ɔ 7 ɖɗɔəɔɣɑɝɖɔɡ əɌɍɗɪɐɑəɔɕ (3 ð əɌ Ɍə-

ɏɗɔɕɝɖɚɘ ɫɓɧɖɑ). 

ȿɎɑɜɑə, ɣɞɚ ɘɧ ɐɎɔɒɑɘɝɫ Ɏ ɛɜɌɎɔɗɨəɚɘ əɌɛɜɌɎɗɑəɔɔ ð ɟɎɑ-

ɗɔɣɔɎɌɑɘ ɖɚɗɔɣɑɝɞɎɚ ɛɟɍɗɔɖɟɑɘɧɡ ɝɞɌɞɑɕ, əɑ ɝəɔɒɌɫ ɞɜɑɍɚɎɌəɔɕ ɖ 

əɌɟɣəɚɘɟ ɖɌɣɑɝɞɎɟ ɛɜɑɐɝɞɌɎɗɫɑɘɚɏɚ ɘɌɞɑɜɔɌɗɌ. ɉɗɑɖɞɜɚəəɌɫ ɠɚɜɘɌ 

ɒɟɜəɌɗɌ ɛɚɓɎɚɗɫɑɞ əɑ ɚɏɜɌəɔɣɔɎɌɞɨ ɖɚɗɔɣɑɝɞɎɚ ɔ ɖɌɣɑɝɞɎɚ ɔɗɗɪ-

ɝɞɜɌɞɔɎəɚɏɚ ɘɌɞɑɜɔɌɗɌ, ɣɞɚ ɔɝɖɗɪɣɔɞɑɗɨəɚ ɎɌɒəɚ Ɏ ɝɠɑɜɑ ɗɟɣɑɎɚɕ 

ɐɔɌɏəɚɝɞɔɖɔ. Ƚ əɌɣɌɗɌ ɩɞɚɏɚ ɏɚɐɌ Ɏɝɑ ɛɚɝɞɟɛɔɎɤɔɑ ɝɞɌɞɨɔ ɛɜɚɡɚɐɫɞ 

ɛɜɚɎɑɜɖɟ Ɏ ɛɜɚɠɑɝɝɔɚəɌɗɨəɚɕ ɜɌɝɤɔɜɑəəɚɕ Ɏɑɜɝɔɔ ɝɔɝɞɑɘɧ Ȭə-

ɞɔɛɗɌɏɔɌɞ. ȱɥɑ ɜɌɓ ɡɚɣɟ ɚɍɜɌɞɔɞɨɝɫ ɖ əɌɤɔɘ ɌɎɞɚɜɌɘ: ɛɚɒɌɗɟɕɝɞɌ, 

ɛɜɚɎɑɜɫɕɞɑ əɌɛɜɌɎɗɫɑɘɧɑ Ɏ ɜɑɐɌɖɢɔɪ ɘɌɞɑɜɔɌɗɧ əɌ ɝɚɚɞɎɑɞɝɞɎɔɑ 

Ɏɝɑɘ ɞɜɑɍɚɎɌəɔɫɘ ɒɟɜəɌɗɌ. ɉɞɚ ɛɚɘɚɒɑɞ əɌɘ ɔ Ɏ ɐɌɗɨəɑɕɤɑɘ 

ɍɧɝɞɜɚ ɐɚɎɚɐɔɞɨ ɎɌɤɔ əɌɟɣəɧɑ ɐɌəəɧɑ ɐɚ əɌɤɔɡ ɣɔɞɌɞɑɗɑɕ. 

ȶɌɖ ɎɝɑɏɐɌ ɒɐɑɘ ɚɞ ɎɌɝ ɓɌɘɑɣɌəɔɕ ɔ ɛɜɑɐɗɚɒɑəɔɕ, əɌɛɜɌɎ-

ɗɑəəɧɡ əɌ ɟɗɟɣɤɑəɔɑ ɖɌɣɑɝɞɎɌ əɌɤɑɏɚ ɒɟɜəɌɗɌ. 

 

 

ȯɗɌɎəɧɕ ɜɑɐɌɖɞɚɜ  

ȬɖɌɐɑɘɔɖ ȼȬȹ Ƚ.ȶ. ȾɑɜəɚɎɚɕ 
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ȷȿɃȱȮɇȱ ȺȽȷȺȲȹȱȹȴɋ ȻȺȽȷȱ ȭȼȬɁȴȾȱȼȬȻȴȴ ȿȮȱȬȷɈȹȺȵ ȸȱȷȬȹȺȸɇ, 

ȴɁ ȮȳȬȴȸȺȽȮɋȳɈ Ƚ ȶȷȴȹȴȶȺ-ɉɁȺȯȼȬɀȴɃȱȽȶȴȸȴ,  

ȯȱȸȺȰȴȹȬȸȴɃȱȽȶȴȸȴ ɁȬȼȬȶȾȱȼȴȽȾȴȶȬȸȴ ȴ ȽȾȱȻȱȹɈɊ ȼȱȳȺȼȭɂȴȴ 

ȺȻȿɁȺȷȴ 

 

ȹɑɜɚɑɎ Ȯ.Ȯ., ȽɌɌɖɫə Ƚ.Ȯ., Ȭɘɔɜɫə Ȭ.ȯ., ȮɌɗɨɝɖɔɕ Ȯ.Ȯ. 

 
ɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. Ⱥɛɜɑɐɑɗɔɞɨ Ɏɑɜɚɫɞəɚɝɞɨ ɜɌɓɎɔɞɔɫ əɑɖɚɞɚɜɧɡ ɗɟɣɑɎɧɡ 

ɚɝɗɚɒəɑəɔɕ ɟ ɍɚɗɨəɧɡ ɟɎɑɌɗɨəɚɕ ɘɑɗɌəɚɘɚɕ (ȿȸ) ɛɚɝɗɑ ɍɜɌɡɔɞɑɜɌɛɔɔ (ȭȾ), ɔɡ 

ɎɓɌɔɘɚɝɎɫɓɨ ɝ ɜɌɓɗɔɣəɧɘɔ ɖɗɔəɔɖɚ-ɩɡɚɏɜɌɠɔɣɑɝɖɔɘɔ ɡɌɜɌɖɞɑɜɔɝɞɔɖɌɘɔ 

ɚɛɟɡɚɗɔ ɔ ɩɠɠɑɖɞɔɎəɚɝɞɨɪ ɑɑ ɗɚɖɌɗɨəɚɏɚ ɗɑɣɑəɔɫ.  

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. ȺɍɝɗɑɐɚɎɌəɚ ɔ ɛɜɚɗɑɣɑəɚ 192 ɍɚɗɨəɧɡ ɟɎɑɌɗɨəɚɕ ɘɑɗɌ-

əɚɘɚɕ ð 121 ɒɑəɥɔəɌ (63,0%)  ɔ 71 ɘɟɒɣɔəɌ (37,0%)  Ɏ ɎɚɓɜɌɝɞɑ ɚɞ 17 ɐɚ 83 ɗɑɞ. Ȼɜɚ-

ɘɔəɑəɢɔɫ ȿȸ ɝɚɝɞɌɎɔɗɌ Ɏ ɝɜɑɐəɑɘ 5,4Ñ1,9 ɘɘ (1,4 -9,5) ɘɘ, Ɍ ɐɔɌɘɑɞɜ ɚɝəɚɎɌəɔɫ ð 

12,9Ñ2,8 ɘɘ (6,0-20,0) ɘɘ. Ȯɝɑɘ ɍɚɗɨəɧɘ ɛɜɚɎɑɐɑəɌ ɍɜɌɡɔɞɑɜɌɛɔɫ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ 

ɚɞɑɣɑɝɞɎɑəəɧɡ 106 Ru/ 106 Rh ɜɌɐɔɚɌɖɞɔɎəɧɡ ɚɠɞɌɗɨɘɚɌɛɛɗɔɖɌɞɚɜɚɎ (ȺȬ). Ƚɜɚɖɔ ɐɔəɌ-

ɘɔɣɑɝɖɚɏɚ əɌɍɗɪɐɑəɔɫ ɛɚɝɗɑ ɍɜɌɡɔɞɑɜɌɛɔɔ ɎɌɜɨɔɜɚɎɌɗɔ ɚɞ 12 ɐɚ 120 ɘɑɝɫɢɑɎ (ɘɑɐɔɌəɌ 

ð 54,5 ɘɑɝɫɢɑɎ). ȽɞɌɞɔɝɞɔɣɑɝɖɔɕ ɌəɌɗɔɓ ɛɜɚɎɚɐɔɗɔ Ɏ ɛɌɖɑɞɌɡ ɛɜɚɏɜɌɘɘɧ Microsoft  Win-

dowsÈ7, IBM  SPSS Statistics  23.0.  

ȼɑɓɟɗɨɞɌɞɧ. ȶɟɘɟɗɫɞɔɎəɌɫ Ɏɑɜɚɫɞəɚɝɞɨ ɜɌɓɎɔɞɔɫ ɏɑɘɚɠɞɌɗɨɘɌ ɛɚɝɗɑ ɍɜɌɡɔɞɑ-

ɜɌɛɔɔ ɣɑɜɑɓ 12, 36, 60 ɘɑɝɫɢɑɎ ɝɚɝɞɌɎɔɗɌ 15,7%, 18,4%, 19,1 ɝɚɚɞɎɑɞɝɞɎɑəəɚ; ɗɟɣɑɎɚɕ 

əɑɕɜɚɛɌɞɔɔ ð 57%, 83%, 85% ɝɚɚɞɎɑɞɝɞɎɑəəɚ; Ɏɞɚɜɔɣəɚɕ ɏɗɌɟɖɚɘɧ ɣɑɜɑɓ 6 ɘɑɝɫɢɑɎ 

2,1%, ɣɑɜɑɓ 12 ɘɑɝɫɢɑɎ ð 7,3%; ɗɟɣɑɎɚɏɚ əɑɖɜɚɓɌ ɝɖɗɑɜɧ ɣɑɜɑɓ 12, 36, 60 ɘɑɝɫɢɑɎ ð 

2,1%, 4,1%, 4,2% ɝɚɚɞɎɑɞɝɞɎɑəəɚ. ȭɚɗɨɤɔəɝɞɎɚ ɗɟɣɑɎɧɡ ɚɝɗɚɒəɑəɔɕ ɝɚɛɜɫɒɑəɧ ɝ 

ɍɚɗɨɤɔɘɔ ɜɌɓɘɑɜɌɘɔ ɚɛɟɡɚɗɔ ɔ, ɝɚɚɞɎɑɞɝɞɎɑəəɚ, Ɏɧɝɚɖɔɘɔ ɝɟɘɘɌɜəɧɘɔ ɛɚɎɑɜɡəɚɝɞ-

əɧɘɔ ɐɚɓɌɘɔ ɔɚəɔɓɔɜɟɪɥɑɏɚ ɔɓɗɟɣɑəɔɫ. Ȯɞɚɜɔɣəɧɘɔ ɠɌɖɞɚɜɌɘɔ, Ɏɗɔɫɪɥɔɘɔ əɌ ɜɔɝɖ 

ɜɌɓɎɔɞɔɫ ɚɝɗɚɒəɑəɔɕ, ɫɎɗɫɪɞɝɫ ɗɚɖɌɗɔɓɌɢɔɫ ɚɛɟɡɚɗɔ, ɑɑ ɩɡɚɏɜɌɠɔɣɑɝɖɌɫ ɠɚɜɘɌ. Ȼɜɔ 

ɩɞɚɘ ɜɚɗɨ ɝɞɜɟɖɞɟɜɧ ɚɛɟɡɚɗɔ, ɑɑ ɎɌɝɖɟɗɫɜɔɓɌɢɔɔ, ɏɑɘɚɐɔəɌɘɔɣɑɝɖɔɡ ɡɌɜɌɖɞɑɜɔɝɞɔɖ 

ɖɜɚɎɚɞɚɖɌ Ɏ ɝɚɍɝɞɎɑəəɧɡ ɝɚɝɟɐɌɡ ɚɛɟɡɚɗɔ ɚɖɌɓɌɗɌɝɨ ɘɔəɔɘɌɗɨəɚɕ ɐɌɒɑ ɛɜɔ ɏɑɘɚɐɔəɌ-

ɘɔɣɑɝɖɔ ɚɍɟɝɗɚɎɗɑəəɧɡ ɚɝɗɚɒəɑəɔɫɡ. ȮɧɫɎɗɑəɚ, ɣɞɚ ɡɌɜɌɖɞɑɜ ɔ ɎɧɜɌɒɑəəɚɝɞɨ ɗɟɣɑɎɧɡ 

ɚɝɗɚɒəɑəɔɕ ɖɚɜɜɑɗɔɜɚɎɌɗɔ ɝ ɞɑɣɑəɔɑɘ ɚɛɟɡɚɗɑɎɚɏɚ ɛɜɚɢɑɝɝɌ ɔ ɝɚ ɝɞɑɛɑəɨɪ ɜɑɏɜɑɝɝɔɔ 

ɟɎɑɌɗɨəɚɕ ɘɑɗɌəɚɘɧ ɛɚɝɗɑ ɍɜɌɡɔɞɑɜɌɛɔɔ.  

ȳɌɖɗɪɣɑəɔɑ. ȻɚəɔɘɌəɔɑ ɘɑɡɌəɔɓɘɚɎ ɜɌɓɎɔɞɔɫ ɗɟɣɑɎɧɡ ɚɝɗɚɒəɑəɔɕ ɔ ɔɡ Ɍɝɝɚ-

ɢɔɌɢɔɪ ɝ ɩɠɠɑɖɞɔɎəɚɝɞɨɪ ɗɚɖɌɗɨəɚɏɚ ɜɌɓɜɟɤɑəɔɫ ɚɛɟɡɚɗɔ ɛɚɝɗɑ ɍɜɌɡɔɞɑɜɌɛɔɔ, Ɍ 

ɞɌɖɒɑ ɛɜɚɏəɚɓɔɜɚɎɌəɔɑ Ɏɑɜɚɫɞəɚɝɞɔ ɔɡ ɜɌɓɎɔɞɔɫ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɖɗɔəɔɣɑɝɖɔɡ ɚɝɚ-

ɍɑəəɚɝɞɑɕ ɚɛɟɡɚɗɔ ɛɚɓɎɚɗɔɞ ɝɎɚɑɎɜɑɘɑəəɚ ɛɗɌəɔɜɚɎɌɞɨ ɗɑɣɑɍəɧɑ ɔ ɛɜɚɠɔɗɌɖɞɔɣɑɝɖɔɑ 

ɘɑɜɚɛɜɔɫɞɔɫ, əɌɛɜɌɎɗɑəəɧɑ əɌ ɜɑɓɚɜɍɢɔɪ ɚɛɟɡɚɗɔ ɔ ɝɚɡɜɌəɑəɔɑ ɏɗɌɓɌ ɍɚɗɨəɚɏɚ. Ƚɚ-

ɍɗɪɐɑəɔɑ ɝɞɜɚɏɔɡ ɛɚɖɌɓɌəɔɕ ɖ ɛɜɚɎɑɐɑəɔɪ ɍɜɌɡɔɞɑɜɌɛɔɔ ɟɎɑɌɗɨəɚɕ ɘɑɗɌəɚɘɧ ɝ ɔɝ-

ɛɚɗɨɓɚɎɌəɔɑɘ 106 Ru/ 106 Rh ɚɠɞɌɗɨɘɚɌɛɛɗɔɖɌɞɚɜɚɎ, Ɏ ɝɎɚɪ ɚɣɑɜɑɐɨ, ɛɚɓɎɚɗɔɞ ɝəɔɓɔɞɨ 

Ɏɑɜɚɫɞəɚɝɞɨ ɜɌɓɎɔɞɔɫ ɔ ɞɫɒɑɝɞɨ ɗɟɣɑɎɧɡ ɚɝɗɚɒəɑəɔɕ. 

 

ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɟɎɑɌɗɨəɌɫ ɘɑɗɌəɚɘɌ, ɍɜɌɡɔɞɑɜɌɛɔɫ, ɗɟɣɑɎɧɑ ɚɝɗɚɒəɑəɔɫ, ɏɑ-

ɘɚɠɞɌɗɨɘ, ɗɟɣɑɎɌɫ ɚɛɞɔɣɑɝɖɌɫ əɑɕɜɚɛɌɞɔɫ, ɎɞɚɜɔɣəɌɫ ɏɗɌɟɖɚɘɌ, əɑɖɜɚɓ ɝɖɗɑɜɧ. 

 

ȶɚəɞɌɖɞəɧɕ ɌɎɞɚɜ: Ȭɘɔɜɫə Ȭəɟɤ ȯɌɘɗɑɞɚɎəɌ, e-mail : amiryan @yandex .ru  

 

Ȱɗɫ ɢɔɞɔɜɚɎɌəɔɫ: ȹɑɜɚɑɎ Ȯ.Ȯ., ȽɌɌɖɫə Ƚ.Ȯ., Ȭɘɔɜɫə Ȭ.ȯ., ȮɌɗɨɝɖɔɕ Ȯ.Ȯ. ȷɟɣɑɎɧɑ 

ɚɝɗɚɒəɑəɔɫ ɛɚɝɗɑ ɍɜɌɡɔɞɑɜɌɛɔɔ ɟɎɑɌɗɨəɚɕ ɘɑɗɌəɚɘɧ, ɔɡ ɎɓɌɔɘɚɝɎɫɓɨ ɝ ɖɗɔəɔɖɚ-

ɩɡɚɏɜɌɠɔɣɑɝɖɔɘɔ, ɏɑɘɚɐɔəɌɘɔɣɑɝɖɔɘɔ ɡɌɜɌɖɞɑɜɔɝɞɔɖɌɘɔ ɔ ɝɞɑɛɑəɨɪ ɜɑɓɚɜɍɢɔɔ ɚɛɟ-

ɡɚɗɔ. REJR 201 8; 8(2):8-23 . DOI:10.21569/2222 -7415 -201 8-8-2-8-23 .  

 

 
ȽɞɌɞɨɫ ɛɚɗɟɣɑəɌ: 05.02.2018   ȽɞɌɞɨɫ ɛɜɔəɫɞɌ:  02.03.2018  

 

 

ɂ 

ȺȼȴȯȴȹȬȷɈȹȬɋ ȽȾȬȾɈɋ 

 

 

 

ɀȯȭȿ çȸɚɝɖɚɎɝɖɔɕ 

əɌɟɣəɚ-

ɔɝɝɗɑɐɚɎɌɞɑɗɨɝɖɔɕ  

ɔəɝɞɔɞɟɞ ɏɗɌɓəɧɡ  

ɍɚɗɑɓəɑɕ ɔɘ.  

ȯɑɗɨɘɏɚɗɨɢɌè ȸɔəɓɐɜɌɎɌ 

ȼɚɝɝɔɔ. 

ɏ. ȸɚɝɖɎɌ, ȼɚɝɝɔɫ. 

 

mailto:amiryan@yandex.ru
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RADIATION COMPLICATIONS AFTER BRACHYTHERAPY OF UVEAL MELANOMA, 

THEIR RELATIONS WITH CLINICAL - ECHOGRAPHIC, HEMODYNAMIC  

CHARACTERISTICS AND DEGREE OF TUMOR RESORPTION 

 

Neroev V.V., Saakyan S.V., Amiryan A.G., Valskiy V.V.  
 

urpose.  To determine the probability of development of some radiation complic a-

tions in patients with uveal melanoma (UM) after brachytherapy (BT), their rel a-

tionship with different clinical and ech ographic characteristics of the tumor and the 

efficacy of local trea tment.  

Materials and methods.  192 patients with UM - 121 (63.0%) women and 71 (37.0%) 

men aged 17 to 83 years were examined and treated. UM thickness was on average 5.4 Ñ 1.9 

mm (1.4 -9.5) mm, and the base diameter was 12.9 Ñ 2.8 mm (6.0-20.0) mm. All patie nts 

underwent BT with the use of 106Ru / 106Rh radioa ctive ophthalmic plaques. The follow -

up after BT ranged from 12 to 120 months (median 54.5 months). The statistical analysis 

was carried out in the packages of Microsoft WindowsÈ 7, IBM SPSS Statistics 2 3.0:  

Results . The cumulative probability of vitreos hemorrhage development after BT in 

12, 36, 60 months was 15.7%, 18.4%, 19.1, respectively; radiation neuropathy - 57%, 83%, 

85%, respectively; secondary glaucoma in 6 months of 2.1%, after 12 months - 7.3 %; radi a-

tion sclerosis necrosis in 12, 36, 60 months - 2.1%, 4.1%, 4.2%, respectively. Most radiation 

complications were associated with large tumor sizes and, accordin gly, high total surface 

doses of ionizing radiation. Secondary factors that affected the  risk of complications were 

the localization of the tumor, its echographic forms. At the same time, the role of the tumor 

structure, its vascularization, hemodynamic characteristics of the blood flow in its own ve s-

sels of the tumor were minimal, even with hemodynamically caused complications. It was 

revealed that the nature and severity of radiation complications correlated with the course of 

the tumor process and the d egree of UM regression after BT.  

Conclusion.  Understanding the pathogenesis of radiation complications develo p-

ment, their association with the effectiveness of local tumor destruction, as well as predic t-

ing the probability of their deve lopment depending on the clinical features of the tumor will 

allow timely planning of therapeutic and pr event ive measures aimed to tumor resorption 

and preservation of the patient's eye. Compliance with strict indications for UM brach y-

therapy using 106 RU / 106Rh OA will reduce the frequency and severity of radiation co m-

plications d evelopment.  

 

Keywords:  uveal me lanoma, brachytherapy, radiation complications, vitreos hemo r-

rage, radiation o ptic neuropathy, secondary glaucoma, scleral necrosis.  
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ɚəɞɌɖɞəɚɑ ɚɍɟɣɑəɔɑ ɏɗɌɓɌ ð ɍɜɌɡɔɞɑ-

ɜɌɛɔɫ (ȭȾ) ɫɎɗɫɑɞɝɫ çɓɚɗɚɞɧɘè ɝɞɌə-

ɐɌɜɞɚɘ Ɏ ɝɡɑɘɑ ɗɚɖɌɗɨəɚɏɚ ɗɑɣɑəɔɫ 

ɍɚɗɨəɧɡ ɟɎɑɌɗɨəɚɕ ɘɑɗɌəɚɘɚɕ (ȿȸ). 

ɉɠɠɑɖɞɔɎəɚɝɞɨ ȭȾ ɐɚɖɌɓɌəɌ ɘəɚɏɚ-

ɣɔɝɗɑəəɧɘɔ ɚɞɑɣɑɝɞɎɑəəɧɘɔ ɔ ɓɌɜɟɍɑɒəɧɘɔ 

ɔɝɝɗɑɐɚɎɌɞɑɗɫɘɔ [1 - 6]. ȺɝəɚɎəɌɫ ɢɑɗɨ ɍɜɌɡɔ-

ɞɑɜɌɛɔɔ ð ɗɚɖɌɗɨəɚɑ ɜɌɓɜɟɤɑəɔɑ ɚɛɟɡɚɗɔ c 

ɠɚɜɘɔɜɚɎɌəɔɑɘ ɛɗɚɝɖɚɏɚ ɡɚɜɔɚɜɑɞɔəɌɗɨəɚɏɚ 

ɜɟɍɢɌ. Ȯ ɞɚɒɑ Ɏɜɑɘɫ, ɍɜɌɡɔɞɑɜɌɛɔɫ ɝɚɛɜɫɒɑəɌ 

ɝ Ɏɧɝɚɖɔɘ ɜɔɝɖɚɘ ɜɌɓɎɔɞɔɫ ɗɟɣɑɎɧɡ ɚɝɗɚɒəɑ-

əɔɕ ɞɌɖɔɡ, ɖɌɖ ɗɟɣɑɎɌɫ ɚɛɞɔɣɑɝɖɌɫ əɑɕɜɚɛɌɞɔɫ, 

ɏɑɘɚɠɞɌɗɨɘ, ɎɞɚɜɔɣəɌɫ ɏɗɌɟɖɚɘɌ, ɗɟɣɑɎɌɫ ɖɌ-

ɞɌɜɌɖɞɌ, ɔ. ɞ.ɐ. ȼɌɓɎɔɞɔɑ ɐɌəəɧɡ ɚɝɗɚɒəɑəɔɕ 

ɘɚɒɑɞ ɛɜɔɎɑɝɞɔ ɖ ɝəɔɒɑəɔɪ ɎɔɓɟɌɗɨəɧɡ ɠɟəɖ-

ɢɔɕ Ɏɛɗɚɞɨ ɐɚ ɛɚɗəɚɕ ɝɗɑɛɚɞɧ ɚɍɗɟɣɑəəɚɏɚ ɏɗɌ-

ɓɌ, Ɍ ɛɜɔ ɍɚɗɑɑ ɞɫɒɑɗɧɡ ɝɗɟɣɌɫɡ ð ɝɞɌɞɨ ɛɜɔɣɔ-

əɚɕ ɟɐɌɗɑəɔɫ ɛɚɜɌɒɑəəɚɏɚ ɏɗɌɓɌ [7 - 15].  

ɂɑɗɨɪ əɌɝɞɚɫɥɑɕ ɜɌɍɚɞɧ ɫɎɔɗɚɝɨ ɚɛɜɑ-

ɐɑɗɑəɔɑ Ɏɑɜɚɫɞəɚɝɞɔ ɜɌɓɎɔɞɔɫ əɑɖɚɞɚɜɧɡ ɗɟɣɑ-

Ɏɧɡ ɚɝɗɚɒəɑəɔɕ ɟ ɍɚɗɨəɧɡ ɟɎɑɌɗɨəɚɕ ɘɑɗɌəɚ-

ɘɚɕ ɛɚɝɗɑ ɍɜɌɡɔɞɑɜɌɛɔɔ, ɔɡ ɎɓɌɔɘɚɝɎɫɓɨ ɝ ɜɌɓ-

ɗɔɣəɧɘɔ ɖɗɔəɔɖɚ-ɩɡɚɏɜɌɠɔɣɑɝɖɔɘɔ ɡɌɜɌɖɞɑ-

ɜɔɝɞɔɖɌɘɔ ɚɛɟɡɚɗɔ ɔ ɩɠɠɑɖɞɔɎəɚɝɞɨɪ ɑɑ ɗɚ-

ɖɌɗɨəɚɏɚ ɗɑɣɑəɔɫ.  
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ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ.  

ȳɌ 2009-2013 ɏɚɐɧ ɚɍɝɗɑɐɚɎɌəɚ ɔ ɛɜɚɗɑ-

ɣɑəɚ 192 ɍɚɗɨəɧɡ ɟɎɑɌɗɨəɚɕ ɘɑɗɌəɚɘɚɕ (ȿȸ), 

121 ɒɑəɥɔəɌ (63,0%)  ɔ 71  ɘɟɒɣɔəɌ (37,0%) Ɏ 

ɎɚɓɜɌɝɞɑ ɚɞ 17 ɐɚ 83 ɗɑɞ. Ȼɜɚɘɔəɑəɢɔɫ ȿȸ ɐɚ 

ɗɑɣɑəɔɫ ɝɚɝɞɌɎɔɗɌ Ɏ ɝɜɑɐəɑɘ 5,4Ñ1,9 ɘɘ (1,4-

9,5) ɘɘ, Ɍ ɐɔɌɘɑɞɜ ɚɝəɚɎɌəɔɫ ð 12,9Ñ2,8 ɘɘ 

(6,0 -20,0) ɘɘ. Ƚ ɟɣɑɞɚɘ ɟɜɚɎəɫ ɛɜɚɘɔəɑəɢɔɔ 

ɟɎɑɌɗɨəɚɕ ɘɑɗɌəɚɘɧ Ɏɧɐɑɗɑəɧ ɝɗɑɐɟɪɥɔɑ 

ɏɜɟɛɛɧ: I ɏɜɟɛɛɌ (hÒ3,0 ɘɘ) ð 21 ɍɚɗɨəɚɕ, II  (h  

3,1 -6,0 ɘɘ) ð 101 ɍɚɗɨəɚɕ, III  (h  6,1 -9,0 ɘɘ) ð 62 

ɍɚɗɨəɧɡ, IV (h 9,1 -9,5ɘɘ) ð 8 ɍɚɗɨəɧɡ. Ȯ ɛɚɐɌɎ-

ɗɫɪɥɑɘ ɍɚɗɨɤɔəɝɞɎɑ ɝɗɟɣɌɑɎ ɚɛɟɡɚɗɨ ɗɚɖɌɗɔ-

ɓɚɎɌɗɌɝɨ Ɏ ɡɚɜɔɚɔɐɑɑ ð 175 ɍɚɗɨəɧɡ (91,1%), 

ɢɔɗɔɚɡɚɜɔɚɔɐɌɗɨəɌɫ (ɂɁ) ɗɚɖɌɗɔɓɌɢɔɫ ɚɛɜɑɐɑ-

ɗɑəɌ ɗɔɤɨ ɟ 17 ɍɚɗɨəɧɡ (8,9%). Ȼɚ ɠɚɜɘɑ ɖɟɛɚ-

ɗɚɚɍɜɌɓəɌɫ ɟɎɑɌɗɨəɌɫ ɘɑɗɌəɚɘɌ əɌɍɗɪɐɌɗɌɝɨ ɟ 

121 ɍɚɗɨəɚɏɚ (63,0%), ɏɜɔɍɚɎɔɐəɧɑ ð ɟ 57 ɍɚɗɨ-

əɧɡ (29,7%)  ɔ əɑɛɜɌɎɔɗɨəɚɕ ɠɚɜɘɧ ð ɟ 14 

ɍɚɗɨəɧɡ (7,3%). ȭɜɌɡɔɞɑɜɌɛɔɪ ɛɜɚɎɚɐɔɗɔ ɝ ɔɝ-

ɛɚɗɨɓɚɎɌəɔɑɘ ɚɞɑɣɑɝɞɎɑəəɧɡ 106 Ru/ 106 Rh ɜɌ-

ɐɔɚɌɖɞɔɎəɧɡ ɚɠɞɌɗɨɘɚɌɛɛɗɔɖɌɞɚɜɚɎ (ȺȬ) (ɏ. 

Ⱥɍəɔəɝɖ, ȼɚɝɝɔɫ). ȼɌɝɣɑɞ ɍɜɌɡɔɞɑɜɌɛɔɔ ɚɝɟ-

ɥɑɝɞɎɗɫɗɔ ɛɚ ɔəɐɔɎɔɐɟɌɗɨəɚɕ ɝɡɑɘɑ ɝ ɟɣɑɞɚɘ 

ɜɌɓɘɑɜɚɎ, ɗɚɖɌɗɔɓɌɢɔɔ ɔ ɠɔɓɔɣɑɝɖɔɡ ɡɌɜɌɖɞɑ-

ɜɔɝɞɔɖ ȺȬ, ȽȺȰ ɝɚɝɞɌɎɔɗɌ Ɏ ɝɜɑɐəɑɘ 143 ȯɜ əɌ 

Ɏɑɜɡɟɤɖɟ ɚɛɟɡɚɗɔ ɔ 1137,6 ȯɜ əɌ ɛɚɎɑɜɡəɚɝɞɨ 

ɝɖɗɑɜɧ. Ȼɜɔ ɍɚɗɨɤɔɡ ɟɎɑɌɗɨəɧɡ ɘɑɗɌəɚɘɌɡ 

(ɛɜɔ h>6,0 ɘɘ) ɍɜɌɡɔɞɑɜɌɛɔɫ ɛɜɚɎɚɐɔɗɌɝɨ ɖɌɖ 

ɛɚɛɧɞɖɌ ɚɜɏɌəɚɝɚɡɜɌəɫɪɥɑɏɚ ɗɑɣɑəɔɫ ɛɜɔ 

ɟɝɗɚɎɔɔ ɚɞɖɌɓɌ ɍɚɗɨəɚɏɚ ɚɞ ɛɜɑɐɗɚɒɑəəɚɕ 

ɩəɟɖɗɑɌɢɔɔ. ȷɚɖɌɗɨəɚɑ ɗɑɣɑəɔɑ ɟɎɑɌɗɨəɚɕ ɘɑ-

ɗɌəɚɘɧ ɛɜɚɎɚɐɔɗɔ ɞɚɗɨɖɚ ɛɚɝɗɑ ɛɚɗəɚɏɚ ɚɍɝɗɑ-

ɐɚɎɌəɔɫ ɍɚɗɨəɧɡ ɛɚ ɚɜɏɌəɌɘ ɐɗɫ ɔɝɖɗɪɣɑəɔɫ 

ɚɞɐɌɗɑəəɧɡ ɘɑɞɌɝɞɌɓɚɎ, ɞ.ɑ. ɛɜɔ ɟɝɗɚɎɔɔ ɚɞɝɟɞ-

ɝɞɎɔɫ ɘɑɞɌɝɞɌɞɔɣɑɝɖɚɕ ɍɚɗɑɓəɔ. Ƚɜɚɖɔ ɐɔəɌɘɔ-

ɣɑɝɖɚɏɚ əɌɍɗɪɐɑəɔɫ ɛɚɝɗɑ ɍɜɌɡɔɞɑɜɌɛɔɔ ɎɌɜɨ-

ɔɜɚɎɌɗɔ ɚɞ 12 ɐɚ 120 ɘɑɝɫɢɑɎ (Me=54,5 [36;72] 

ɘɑɝɫɢɑɎ).  

Ȱɗɫ ɚɍɜɌɍɚɞɖɔ Ɏɝɑ ɛɚɗɟɣɑəəɧɑ ɐɌəəɧɑ ɛɚ-

ɝɗɑ ɠɚɜɘɌɗɔɓɌɢɔɔ ɍɧɗɔ ɛɜɑɚɍɜɌɓɚɎɌəɧ Ɏ ɩɗɑɖ-

ɞɜɚəəɧɑ ɞɌɍɗɔɢɧ Ɏ ɠɚɜɘɌɞɌɡ Excel ɔ SPSS (Sta-

tistical  Package for  the  Social  Science). ȽɞɌɞɔɝɞɔ-

ɣɑɝɖɔɕ ɌəɌɗɔɓ ɛɜɚɎɚɐɔɗɔ Ɏ ɛɌɖɑɞɌɡ ɛɜɚɏɜɌɘɘɧ 

Microsoft  Windows È7, IBM  SPSS Statistics  23.0: 

ɐɗɫ ɛɚɐɞɎɑɜɒɐɑəɔɫ əɚɜɘɌɗɨəɚɝɞɔ ɜɌɝɛɜɑɐɑɗɑ-

əɔɫ ɔɝɛɚɗɨɓɚɎɌə ɖɜɔɞɑɜɔɕ ȶɚɗɘɚɏɚɜɚɎɌ-

ȽɘɔɜəɚɎɌ; ɜɌɝɝɣɔɞɧɎɌɗɔɝɨ ɝɜɑɐəɔɑ ɓəɌɣɑəɔɫ, 

ɝɞɌəɐɌɜɞəɧɑ (ɝɜɑɐəɔɑ ɖɎɌɐɜɌɞɔɣəɧɑ) ɚɞɖɗɚəɑ-

əɔɫ, ɘɑɐɔɌəɧ, 25 ɔ 75 ɛɜɚɢɑəɞɔɗɔ, ɘɌɖɝɔɘɌɗɨ-

əɧɑ ɔ ɘɔəɔɘɌɗɨəɧɑ ɓəɌɣɑəɔɫ; ɐɗɫ ɝɜɌɎəɑəɔɫ 

ɛɌɜɌɘɑɞɜɚɎ ɔ ɚɢɑəɖɔ ɐɚɝɞɚɎɑɜəɧɡ ɜɌɓɗɔɣɔɕ ð 

ɖɜɔɞɑɜɔɕ (t) ɔ ɖɜɔɞɑɜɔɕ ȸɌəəɌ-ȿɔɞəɔ (U); ɐɗɫ 

ɎɧɫɎɗɑəɔɫ ɚɞɗɔɣɔɕ ɛɚ ɚɛɜɑɐɑɗɑəəɚɘɟ ɛɜɔɓəɌɖɟ 

ð ɖɜɔɞɑɜɔɕ Ɂɔ-ɖɎɌɐɜɌɞ (Ȗ2); ɐɗɫ ɔɝɝɗɑɐɚɎɌəɔɫ 

ɎɓɌɔɘɚɝɎɫɓɑɕ ɘɑɒɐɟ ɛɜɔɓəɌɖɌɘɔ ɝ ɖɌɞɑɏɚɜɔ-

Ɍɗɨəɚɕ ɤɖɌɗɚɕ ð ɜɌəɏɚɎɌɫ ɖɚɜɜɑɗɫɢɔɫ Ƚɛɔɜɘɑ-

əɌ (r); ɐɗɫ ɚɛɜɑɐɑɗɑəɔɫ Ɏɑɜɚɫɞəɚɝɞɔ ɜɌɓɎɔɞɔɫ 

ɝɚɍɧɞɔɫ Ɏ ɛɜɚɢɑɝɝɑ əɌɍɗɪɐɑəɔɫ ð ɘɑɞɚɐ ɚɢɑəɚɖ 

ȶɌɛɗɌəɌ-ȸɑɕɑɜɌ; ɝ ɛɚɘɚɥɨɪ ɗɚɏ-ɜɌəɖ ɞɑɝɞɌ (Ȗ2) 

(ɗɚɏɔɜɔɠɘɔɣɑɝɖɚɏɚ ɜɌəɏɚɎɚɏɚ ɞɑɝɞɌ) ɚɛɜɑɐɑɗɫɗɔ 

ɜɌɓɗɔɣɔɫ ɜɌɓɎɔɞɔɫ ɝɚɍɧɞɔɫ Ɏ ɐɎɟɡ ɔ ɍɚɗɑɑ ɔɝ-

ɝɗɑɐɟɑɘɧɡ ɏɜɟɛɛɌɡ ɍɚɗɨəɧɡ. 

ȼɑɓɟɗɨɞɌɞɧ ɔɝɝɗɑɐɚɎɌəɔɫ. 

ȬəɌɗɔɓ ɜɑɓɟɗɨɞɌɞɚɎ ɍɜɌɡɔɞɑɜɌɛɔɔ ɛɚɖɌ-

ɓɌɗ, ɣɞɚ ɛɚɗəɚɕ ɜɑɓɚɜɍɢɔɔ ɚɛɟɡɚɗɔ ɟɐɌɗɚɝɨ ɐɚ-

ɝɞɔɣɨ ɟ 86 ɍɚɗɨəɧɡ (44,8%), ɣɌɝɞɔɣəɚɕ ɜɑɓɚɜɍ-

ɢɔɔ ð ɟ 86  ɍɚɗɨəɧɡ (44,8%), ɝɞɌɍɔɗɔɓɌɢɔɔ ɛɜɚ-

ɢɑɝɝɌ ð ɟ 6 (3,1%) ɔ ɟ 14 ɍɚɗɨəɧɡ (7,3%)  ɓɌɠɔɖ-

ɝɔɜɚɎɌə ɛɜɚɐɚɗɒɑəəɧɕ ɜɚɝɞ ɚɛɟɡɚɗɔ ɛɚɝɗɑ ɍɜɌ-

ɡɔɞɑɜɌɛɔɔ. 

ȻɜɚɎɑɐɑə ɌəɌɗɔɓ ɣɌɝɞɚɞɧ ɜɌɓɎɔɞɔɫ ɝɗɑ-

ɐɟɪɥɔɡ ɗɟɣɑɎɧɡ ɚɝɗɚɒəɑəɔɕ. 

ȯɑɘɚɠɞɌɗɨɘ. ɃɌɝɞɚɞɌ ɖɜɚɎɚɔɓɗɔɫəɔɕ Ɏ 

ɝɞɑɖɗɚɎɔɐəɚɑ ɞɑɗɚ (ɛɚɗəɚɏɚ ɔ ɣɌɝɞɔɣəɚɏɚ ɏɑɘɚ-

ɠɞɌɗɨɘɌ) ɛɚɝɗɑ ɍɜɌɡɔɞɑɜɌɛɔɔ ɝɚɝɞɌɎɔɗɌ 19,8% 

(ɟ 38 ɍɚɗɨəɧɡ) (ɜɔɝ.1).  

Ȼɜɔɣɑɘ, ɍɚɗɑɑ ɣɑɘ Ɏ ɛɚɗɚɎɔəɑ ɝɗɟɣɌɑɎ (20 

ɍɚɗɨəɧɡ, 52,6%) ɏɑɘɚɠɞɌɗɨɘ ɜɌɓɎɔɗɝɫ Ɏ ɛɑɜɎɧɑ 

3 ɘɑɝɫɢɌ ɛɚɝɗɑ ɍɜɌɡɔɞɑɜɌɛɔɔ, Ɍ ɣɑɜɑɓ 12 ɘɑɝɫ-

ɢɑɎ ɛɚɝɗɑ ȭȾ ɐɌəəɧɕ ɛɚɖɌɓɌɞɑɗɨ ɝɚɝɞɌɎɔɗ 

78,9% (ɟ 30/38 ɍɚɗɨəɧɡ (ɜɔɝ. 2 Ɍ)). Ƚ ɛɚɘɚɥɨɪ 

ɘɑɞɚɐɌ ɚɢɑəɚɖ ȶɌɛɗɌəɌ-ȸɑɕɑɜɌ ɛɚɖɌɓɌəɚ, ɣɞɚ 

ɖɟɘɟɗɫɞɔɎəɌɫ Ɏɑɜɚɫɞəɚɝɞɨ ɜɌɓɎɔɞɔɫ ɏɑɘɚɠ-

 

ȼɔɝ. 1 (Fig. 1) 

ȼɔɝ. 1.  ȿɗɨɞɜɌɓɎɟɖɚɎɚɑ ɝɖɌəɔɜɚɎɌəɔɑ ɏɗɌɓɌ (B-

ɘɑɞɚɐ). 

ȸɑɗɌəɚɘɌ ɡɚɜɔɚɔɐɑɔ ɝ ɏɑɘɚɠɞɌɗɨɘɚɘ. 

Fig. 1.  Ultrasound scanning of the eye (B -

method).  

Melanoma of the choroid with hemophthalmus.  
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ɞɌɗɨɘɌ ɣɑɜɑɓ 12, 36, 60 ɘɑɝɫɢɑɎ ɛɚɝɗɑ ɍɜɌɡɔɞɑ-

ɜɌɛɔɔ ɝɚɝɞɌɎɔɗɌ 15,7%, 18,4% ɔ 19,1% ɝɚɚɞɎɑɞ-

ɝɞɎɑəəɚ. ȿ ɍɚɗɨəɧɡ ɘɑɗɌəɚɘɚɕ ɡɚɜɔɚɔɐɑɔ ɏɑ-

ɘɚɠɞɌɗɨɘ (ɖɌɖ ɣɌɝɞɔɣəɧɕ, ɞɌɖ ɔ ɛɚɗəɧɕ) ɚɛɜɑ-

ɐɑɗɫɗɔ Ɏ 3,6 ɜɌɓɌ ɣɌɥɑ, ɣɑɘ ɛɜɔ ɘɑɗɌəɚɘɑ ɢɔ-

ɗɔɚɡɚɜɔɚɔɐɌɗɨəɚɕ (ɂɁ) ɗɚɖɌɗɔɓɌɢɔɔ, ɝɚɝɞɌɎɔɎ 

21,1% (37 ɍɚɗɨəɧɡ) ɛɜɔ ɘɑɗɌəɚɘɑ ɡɚɜɔɚɔɐɑɔ 

ɛɜɚɞɔɎ 5,9% (1 ɍɚɗɨəɚɕ) ɛɜɔ ɂɁ ɘɑɗɌəɚɘɑ 

(pι0,05). Ȯɑɜɚɫɞəɚɝɞɨ ɜɌɓɎɔɞɔɫ ɏɑɘɚɠɞɌɗɨɘɌ 

ɓɌɎɔɝɑɗɌ ɚɞ ɛɜɚɘɔəɑəɢɔɔ ɚɛɟɡɚɗɔ, ɐɑɘɚəɝɞɜɔ-

ɜɟɫ ɟɎɑɗɔɣɑəɔɑ ɑɏɚ ɣɌɝɞɚɞɧ ɝ ɟɎɑɗɔɣɑəɔɑɘ ɜɌɓ-

ɘɑɜɌ ȿȸ (ɗɚɏ-ɜɌəɖ ɞɑɝɞ, Ȗ2=13,229, p=0,004) 

(ɜɔɝ. 2 ɍ). ȿɝɜɑɐəɑəəɧɑ ɓəɌɣɑəɔɫ ɛɜɚɘɔəɑəɢɔɔ 

ɚɛɟɡɚɗɔ (ɐɚ ȭȾ) ɟ ɍɚɗɨəɧɡ ɝ ɜɌɓɎɔɎɤɔɘɝɫ ɏɑɘɚ-

ɠɞɌɗɨɘɚɘ ɝɚɝɞɌɎɔɗɔ 6,3Ñ1,6 ɘɘ, Ɏ ɞɚ Ɏɜɑɘɫ ɖɌɖ 

ɟ ɍɚɗɨəɧɡ ɍɑɓ ɏɑɘɚɠɞɌɗɨɘɌ ð 5,2Ñ1,9 ɘɘ 

(t=3,705, p 0̓,001), ɛɜɔ ɩɞɚɘ ɟɝɜɑɐəɑəəɧɑ ɓəɌ-

ɣɑəɔɫ ɐɔɌɘɑɞɜɌ ɚɝəɚɎɌəɔɫ Ɏ ɐɌəəɧɡ ɏɜɟɛɛɌɡ 

ɍɚɗɨəɧɡ əɑ ɐɑɘɚəɝɞɜɔɜɚɎɌɗɔ ɓəɌɣɔɘɚɕ ɝɞɚɜɚə-

əɑɕ Ɍɝɔɘɘɑɞɜɔɔ ɔ ɝɚɝɞɌɎɔɗɔ 12,4Ñ2,9 ɘɘ ɔ 

13,1Ñ2,7 ɘɘ ɝɚɚɞɎɑɞɝɞɎɑəəɚ (pι0,05). Ƚ ɟɣɑɞɚɘ 

ɩɞɚɏɚ, ɝɚɚɞɎɑɞɝɞɎɑəəɚ, ɟ ɍɚɗɨəɧɡ ɝ ɏɑɘɚɜɜɌɏɔɫ-

ɘɔ ɜɑɏɔɝɞɜɔɜɚɎɌɗɔɝɨ ɍɚɗɨɤɔɑ ɓəɌɣɑəɔɫ ɝɟɘ-

ɘɌɜəɚɕ ɛɚɎɑɜɡəɚɝɞəɚɕ ɐɚɓɧ ɔɚəɔɓɔɜɟɪɥɑɏɚ 

ɔɓɗɟɣɑəɔɫ (U=1379,5, p=0,022). ȿ ɍɚɗɨəɧɡ ɝ 

ɏɜɔɍɚɎɔɐəɚɕ ɠɚɜɘɚɕ ɚɛɟɡɚɗɔ ɏɑɘɚɠɞɌɗɨɘ ɜɌɓ-

ɎɔɎɌɗɝɫ ɣɌɥɑ ɔ Ɏ ɍɚɗɑɑ ɜɌəəɔɑ ɝɜɚɖɔ ɛɚɝɗɑ 

ɍɜɌɡɔɞɑɜɌɛɔɔ, ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɐɜɟɏɔɘɔ ɩɡɚ-

ɏɜɌɠɔɣɑɝɖɔɘɔ ɠɚɜɘɌɘɔ (ɗɚɏ-ɜɌəɖ ɞɑɝɞ, 

Ȗ2=10,460, ɜ=0,005) (ɜɔɝ. 2 Ɏ). ȻɚɖɌɓɌəɚ, ɣɞɚ ɟ 

1/3 ɍɚɗɨəɧɡ ɝ ɏɜɔɍɚɎɔɐəɧɘɔ ɘɑɗɌəɚɘɌɘɔ ɛɚɝɗɑ 

ɍɜɌɡɔɞɑɜɌɛɔɔ ɜɌɓɎɔɗɝɫ ɏɑɘɚɠɞɌɗɨɘ, Ɏ ɞɚ Ɏɜɑɘɫ 

ɖɌɖ ɛɜɔ ɖɟɛɚɗɚɚɍɜɌɓəɧɡ ɠɚɜɘɌɡ ɟɎɑɌɗɨəɚɕ ɘɑ-

ɗɌəɚɘɧ ð ɟ 14,9%. ȹɌɘɔ ɟɝɞɌəɚɎɗɑəɚ, ɣɞɚ ɜɌɓ-

Ɏɔɞɔɑ ɏɑɘɚɠɞɌɗɨɘɌ əɑ ɓɌɎɔɝɔɞ ɚɞ ɝɞɑɛɑəɔ Ɏɧ-

ɜɌɒɑəəɚɝɞɔ ɝɚɍɝɞɎɑəəɚɕ ɎɌɝɖɟɗɫɜɔɓɌɢɔɔ ɚɛɟ-

ɡɚɗɔ, ɔ ɚə ɚɐɔəɌɖɚɎɚ ɣɌɝɞɚ əɌɍɗɪɐɌɗɝɫ ɟ ɍɚɗɨ-

əɧɡ ɝ ɏɔɛɚ- ɔ ɏɔɛɑɜɎɌɝɖɟɗɫɜəɧɘɔ ɘɑɗɌəɚɘɌɘɔ 

(19,8% ɔ 20,2% ɝɚɚɞɎɑɞɝɞɎɑəəɚ) (pι0,05) (ɜɔɝ. 2 

ɏ). ȹɑ ɎɧɫɎɗɑəɌ ɞɌɖɒɑ ɓɌɎɔɝɔɘɚɝɞɨ ɘɑɒɐɟ ɖɗɔ-

əɔɣɑɝɖɔɘɔ ɡɌɜɌɖɞɑɜɔɝɞɔɖɌɘɔ ɚɛɟɡɚɗɔ ɞɌɖɔɘɔ, 

ɖɌɖ əɌɗɔɣɔɑ ɛɚɎɑɜɡəɚɝɞəɧɡ ɏɑɘɚɜɜɌɏɔɕ, ɝɟɍɜɑ-

ɞɔəɌɗɨəɚɏɚ ɩɖɝɝɟɐɌɞɌ, ɝɞɑɛɑəɔ ɎɧɜɌɒɑəəɚɝɞɔ 

Ɏɞɚɜɔɣəɚɕ ɚɞɝɗɚɕɖɔ ɝɑɞɣɌɞɖɔ (pι0,05), Ɍ ɞɌɖɒɑ 

ɎɚɓɜɌɝɞɌ ɍɚɗɨəɚɏɚ ɔ ɝɚɘɌɞɔɣɑɝɖɚɏɚ ɝɞɌɞɟɝɌ (Ɏ 

ɣɌɝɞəɚɝɞɔ, ɌɜɞɑɜɔɌɗɨəɚɕ ɏɔɛɑɜɞɑəɓɔɔ) (pι0,05).  

Ȯ ɞɚɒɑ Ɏɜɑɘɫ ɔɘɑɗɔɝɨ ɜɌɓɗɔɣɔɫ Ɏ Ɏɑɜɚɫɞ-

əɚɝɞɔ ɜɌɓɎɔɞɔɫ ɏɑɘɚɠɞɌɗɨɘɌ ɟ ɍɚɗɨəɧɡ ɝ ɜɌɓ-

ɗɔɣəɧɘɔ ɎɌɜɔɌəɞɌɘɔ ɌəɏɔɚɌɜɡɔɞɑɖɞɚəɔɖɔ. Ȼɚ-

ɖɌɓɌəɚ, ɣɞɚ ɏɑɘɚɠɞɌɗɨɘ ɣɌɥɑ ɜɑɏɔɝɞɜɔɜɚɎɌɗɔ ɟ 

ɍɚɗɨəɧɡ ɝ ɛɜɑɔɘɟɥɑɝɞɎɑəəɚɕ ɗɚɖɌɗɔɓɌɢɔɑɕ 

ɝɚɍɝɞɎɑəəɚɕ ɝɚɝɟɐɔɝɞɚɕ ɝɑɞɔ Ɏ ɚɍɗɌɝɞɔ ɚɝəɚɎɌ-

əɔɫ ɔ ɢɑəɞɜɌɗɨəɚɕ ɣɌɝɞɔ ɚɛɟɡɚɗɔ (5 ɎɌɜɔɌəɞ 

ɌəɏɔɚɌɜɡɔɞɑɖɞɚəɔɖɔ), ɔ əɌɔɍɚɗɑɑ ɓəɌɣɔɘɧɑ 

ɜɌɓɗɔɣɔɫ ɟɝɞɌəɚɎɗɑəɧ ɛɜɔ ɝɚɛɚɝɞɌɎɗɑəɔɔ ɝ 

ɍɚɗɨəɧɘɔ, ɔɘɑɪɥɔɘɔ ɎɌɜɔɌəɞ 1 (Ȗ2=4,866, 

p=0,027) ɔ ɎɌɜɔɌəɞ 2 (Ȗ2=5,375, p=0,02) Ɍəɏɔɚ-

Ɍɜɡɔɞɑɖɞɚəɔɖɔ (ɜɔɝ. 3). Ȼɜɔ ɩɞɚɘ əɑɚɍɡɚɐɔɘɚ 

ɚɞɘɑɞɔɞɨ, ɣɞɚ ɔɘɑəəɚ ɐɌəəɧɕ ɎɌɜɔɌəɞ Ɍəɏɔɚ-

Ɍɜɡɔɞɑɖɞɚəɔɖɔ əɌɔɍɚɗɑɑ ɣɌɝɞɚ ɔ ɌɝɝɚɢɔɔɜɚɎɌɗ-

ɝɫ ɝ ɏɜɔɍɚɎɔɐəɧɘɔ ɠɚɜɘɌɘɔ ɟɎɑɌɗɨəɚɕ ɘɑɗɌ-

əɚɘɧ. 

ȰɚɛɛɗɑɜɚɎɝɖɔɑ ɡɌɜɌɖɞɑɜɔɝɞɔɖɔ ɖɜɚɎɚɞɚɖɌ 

Ɏ ɝɚɍɝɞɎɑəəɧɡ ɝɚɝɟɐɌɡ ɚɛɟɡɚɗɔ ɟ ɍɚɗɨəɧɡ ɝ/ɍɑɓ 

ɏɑɘɚɜɜɌɏɔɣɑɝɖɚɏɚ ɖɚɘɛɚəɑəɞɌ ɞɌɖɒɑ əɑ ɜɌɓɗɔ-

ɣɌɗɔɝɨ (p>0,05). ȺɐəɌɖɚ ɟɝɞɌəɚɎɗɑəɧ əɑɖɚɞɚɜɧɑ 

ɜɌɓɗɔɣɔɫ Ɏ ɏɑɘɚɐɔəɌɘɔɣɑɝɖɔɡ ɡɌɜɌɖɞɑɜɔɝɞɔɖɌɡ 

Ɏ ɂȬȽ (əɌ ɝɞɚɜɚəɑ ɚɛɟɡɚɗɔ), ɖɚɞɚɜɧɑ ɓɌɖɗɪɣɌ-

ɗɔɝɨ Ɏ əɑɝɖɚɗɨɖɚ ɍɚɗɑɑ Ɏɧɝɚɖɔɡ ɓəɌɣɑəɔɫɡ ɛɚ-

ɖɌɓɌɞɑɗɑɕ ɖɜɚɎɚɞɚɖɌ ɟ ɍɚɗɨəɧɡ ɝ ɏɑɘɚɜɜɌɏɔɫɘɔ 

(ɓəɌɣɔɘɚ ɐɗɫ Ved - U=1356, p=0,04). ȹɑ ɟɐɌɗɚɝɨ 

ɎɧɫɎɔɞɨ ɜɌɓɗɔɣɔɕ Ɏ ɓəɌɣɑəɔɫɡ ɐɑəɝɔɞɚɘɑɞɜɔ-

ɣɑɝɖɔɡ ɡɌɜɌɖɞɑɜɔɝɞɔɖ ɚɛɟɡɚɗɔ ɟ ɍɚɗɨəɧɡ ɝ ɔ ɍɑɓ 

ɏɑɘɚɠɞɌɗɨɘɌ (pι0,05).  

ȶɜɚɘɑ ɞɚɏɚ, əɌɘɔ ɟɝɞɌəɚɎɗɑəɧ ɜɌəɏɚɎɧɑ 

ɖɚɜɜɑɗɫɢɔɚəəɧɑ ɝɎɫɓɔ ɘɑɒɐɟ əɌɗɔɣɔɑɘ ɏɑɘɚɠ-

ɞɌɗɨɘɌ ɔ ɝɞɑɛɑəɨɪ ɜɑɏɜɑɝɝɔɔ ɟɎɑɌɗɨəɚɕ ɘɑɗɌ-

əɚɘɧ ɛɚɝɗɑ ɍɜɌɡɔɞɑɜɌɛɔɔ (ɞ.ɑ. ɩɠɠɑɖɞɔɎəɚɝɞɨɪ 

ȭȾ) (r=0,226, p=0,002). ȿ ɍɚɗɨəɧɡ ɝ ɛɚɗəɚɕ ɜɑ-

ɓɚɜɍɢɔɑɕ ɚɛɟɡɚɗɔ ɛɚɝɗɑ ɍɜɌɡɔɞɑɜɌɛɔɔ Ɏɑɜɚɫɞ-

əɚɝɞɨ ɜɌɓɎɔɞɔɫ ɏɑɘɚɠɞɌɗɨɘɌ ɍɧɗɌ əɌɔɍɚɗɑɑ 

əɔɓɖɚɕ, ɣɑɘ ɟ ɍɚɗɨəɧɡ ɝ ɣɌɝɞɔɣəɚɕ ɜɑɓɚɜɍɢɔɑɕ 

ɔɗɔ ɛɜɚɐɚɗɒɑəəɧɘ ɜɚɝɞɚɘ (ɘɑɞɚɐ ɚɢɑəɚɖ ȶɌɛ-

ɗɌəɌ-ȸɑɕɑɜɌ, ɗɚɏ-ɜɌəɖ ɞɑɝɞ, Ȗ2=10,108, p=0,018) 

(ɜɔɝ. 4). ȾɌɖ, ɔɓ 38 ɍɚɗɨəɧɡ ɝ ɏɑɘɚɠɞɌɗɨɘɚɘ, 

ɞɚɗɨɖɚ ɟ 9 ɍɚɗɨəɧɡ (23,7%) ɚɞɘɑɣɑəɌ ɛɚɗəɌɫ ɜɑ-

ɓɚɜɍɢɔɫ ɚɛɟɡɚɗɔ ɛɚɝɗɑ ɍɜɌɡɔɞɑɜɌɛɔɔ.  

ȷɟɣɑɎɌɫ əɑɕɜɚɛɌɞɔɫ Ɏ ɛɜɚɢɑɝɝɑ ɐɔəɌɘɔ-

ɣɑɝɖɚɏɚ əɌɍɗɪɐɑəɔɫ ɜɌɓɎɔɗɌɝɨ ɟ 149 ɍɚɗɨəɧɡ 

(77,6%), ɛɜɔɣɑɘ ɛɚɣɞɔ ɟ 1/3 ɍɚɗɨəɧɡ (45/149 

ɍɚɗɨəɧɡ) Ɏ ɛɑɜɎɧɑ 3 ɘɑɝɫɢɌ ɛɚɝɗɑ ɍɜɌɡɔɞɑɜɌ-

ɛɔɔ (ɜɔɝ. 5). ȶɟɘɟɗɫɞɔɎəɌɫ Ɏɑɜɚɫɞəɚɝɞɨ ɜɌɓɎɔ-

ɞɔɫ əɑɕɜɚɛɌɞɔɔ ɣɑɜɑɓ 12, 36, 60 ɘɑɝɫɢɑɎ ɛɚɝɗɑ 

ɍɜɌɡɔɞɑɜɌɛɔɔ ɝɚɝɞɌɎɔɗɌ 57%, 83%, 85% ɝɚɚɞ-

ɎɑɞɝɞɎɑəəɚ (ɜɔɝ. 6 Ɍ).  

Ȯɛɚɗəɑ ɚɣɑɎɔɐəɚ, ɣɞɚ ɗɟɣɑɎɌɫ ɚɛɞɔɣɑɝɖɌɫ 

əɑɕɜɚɛɌɞɔɫ ɣɌɥɑ Ɏɝɑɏɚ ɚɛɜɑɐɑɗɫɗɌɝɨ ɟ ɍɚɗɨəɧɡ 

ɝ ɪɖɝɞɌ- ɔ ɛɌɜɌɛɌɛɔɗɗɫɜəɚɕ ɗɚɖɌɗɔɓɌɢɔɑɕ ɚɛɟ-

ɡɚɗɔ, ɣɞɚ ɚɍɟɝɗɚɎɗɑəɚ ɖɚəɞɌɖɞɚɘ ɜɌɐɔɚɌɖɞɔɎəɚ-

ɏɚ ɚɠɞɌɗɨɘɚɌɛɛɗɔɖɌɞɚɜɌ ɝɚ ɓɜɔɞɑɗɨəɧɘ əɑɜɎɚɘ 

(ɗɔɍɚ ɘɔəɔɘɌɗɨəɚɕ ɐɔɝɞɌəɢɔɑɕ ɘɑɒɐɟ əɔɘɔ) Ɏ 

ɛɜɚɢɑɝɝɑ ɍɜɌɡɔɞɑɜɌɛɔɔ ɔ, ɝɚɚɞɎɑɞɝɞɎɑəəɚ, 

ɍɚɗɨɤɔɘ ɜɌɝɛɜɑɐɑɗɑəɔɑɘ ɝɟɘɘɌɜəɚɕ ɐɚɓɧ 

ɔɚəɔɓɟɪɥɑɏɚ ɔɓɗɟɣɑəɔɫ əɌ ɓɚəɟ Ȱȳȹ (ȶɌɛɗɌə-

ȸɑɕɑɜ ɌəɌɗɔɓ, ɗɚɏ-ɜɌəɖ ɞɑɝɞ, Ȗ2=20,918, 

p<0,0001) (ɜɔɝ. 6 ɍ). Ƚɗɑɐɟɑɞ ɞɌɖɒɑ ɚɞɘɑɞɔɞɨ, 

ɣɞɚ ɘɑɐɔɌəɌ Ɏɜɑɘɑəɔ ɜɌɓɎɔɞɔɫ ɗɟɣɑɎɚɕ əɑɕɜɚ-

ɛɌɞɔɔ ɛɜɔ ɪɖɝɞɌ-(ɛɌɜɌɛɌɛɔɗɗɫɜəɧɡ) ɘɑɗɌəɚɘɌɡ 

ɡɚɜɔɚɔɐɑɔ ɝɚɝɞɌɎɔɗɌ 12,0 ɘɑɝ.Ñ1,02 (Ȱȴ 95%, 

10,0 -13,9), Ɍ ɛɜɔ ɐɜɟɏɚɕ (ɞ.ɑ. əɑɪɖ-

ɝɞɌ/ɛɌɜɌɛɌɛɔɗɗɫɜəɚɕ ɗɚɖɌɗɔɓɌɢɔɔ ð 18,0 

ɘɑɝ.Ñ2,26 (Ȱȴ 95%, 9,82-14,2). ȾɌɖɒɑ ɚɣɑɎɔɐəɚ, 

ɣɞɚ Ɏɑɜɚɫɞəɚɝɞɨ ɗɟɣɑɎɚɕ əɑɕɜɚɛɌɞɔɔ ɛɜɔ ɢɔ-

ɗɔɚɡɚɜɔɚɔɐɌɗɨəɚɕ ɘɑɗɌəɚɘɚɕ əɔɒɑ, ɣɑɘ ɛɜɔ 

ɡɚɜɔɚɔɐɌɗɨəɚɕ (52,9% ɛɜɚɞɔɎ 80,9% ɝɚɚɞɎɑɞ-

ɝɞɎɑəəɚ, Ȗ2=7,163, p=0,007)  (ɜɔɝ. 6 Ɏ). ȻɚɖɌɓɌəɚ, 

ɣɞɚ Ɏɑɜɚɫɞəɚɝɞɔ ɜɌɓɎɔɞɔɫ əɑɕɜɚɛɌɞɔɔ ɛɚɝɗɑ 

ɍɜɌɡɔɞɑɜɌɛɔɔ ɟ ɗɔɢ ɝ ɜɌɓɗɔɣəɧɘɔ ɘɑɞɜɔɣɑɝɖɔ-

ɘɔ ɡɌɜɌɖɞɑɜɔɝɞɔɖɌɘɔ ɚɛɟɡɚɗɔ əɑ ɜɌɓɗɔɣɌɗɔɝɨ 

(ȶɌɛɗɌə-ȸɌɕɑɜ ɌəɌɗɔɓ, ɗɚɏ-ɜɌəɖ ɞɑɝɞ, p>0,05) 
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(ɜɔɝ. 6 ɏ). ȹɑ ɟɐɌɗɚɝɨ ɎɧɫɎɔɞɨ ɜɌɓɗɔɣɔɕ ɔ Ɏ Ɏɑ-

ɜɚɫɞəɚɝɞɔ ɜɌɓɎɔɞɔɫ ɗɟɣɑɎɚɕ əɑɕɜɚɛɌɞɔɔ ɛɜɔ 

ɏɔɛɚ- ɔ ɏɔɛɑɜɎɌɝɖɟɗɫɜəɧɡ ɚɛɟɡɚɗɫɡ (ȶɌɛɗɌə-

ȸɑɕɑɜ ɌəɌɗɔɓ, ɗɚɏ-ɜɌəɖ ɞɑɝɞ, p>0,05) (ɜɔɝ. 6 ɐ), 

Ɍ ɞɌɖɒɑ ɟ ɍɚɗɨəɧɡ ɝ ɜɌɓɗɔɣəɧɘɔ ɩɡɚɏɜɌɠɔɣɑ-

ɝɖɔɘɔ ɠɚɜɘɌɘɔ ɚɛɟɡɚɗɔ (pι0,05). Ƚ ɟɣɑɞɚɘ 

ɠɌɖɞɚɜɌ ɌəɏɔɚɌɜɡɔɞɑɖɞɚəɔɖɔ ȿȸ, ɎɧɫɎɗɑəɚ, 

ɣɞɚ ɟ ɗɔɢ ɝ ɛɜɑɔɘɟɥɑɝɞɎɑəəɧɘ ɜɌɝɛɜɑɐɑɗɑəɔɑɘ 

ɚɞəɚɝɔɞɑɗɨəɚ çɖɜɟɛəɧɡè ɝɚɍɝɞɎɑəəɧɡ ɝɚɝɟɐɚɎ Ɏ 

ɢɑəɞɜɌɗɨəɚɕ ɓɚəɑ ɚɛɟɡɚɗɔ ɗɟɣɑɎɌɫ əɑɕɜɚɛɌɞɔɫ 

ɚɞɘɑɣɌɗɌɝɨ ɜɑɒɑ, ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɗɔɢɌɘɔ ɝ 

ɛɜɑɔɘɟɥɑɝɞɎɑəəɧɘ ɜɌɝɛɜɑɐɑɗɑəɔɑɘ ɝɚɝɟɐɚɎ Ɏ 

ɚɍɗɌɝɞɔ çɖɜɌɑɎè ɚɛɟɡɚɗɔ (Ȗ2=5,758, p<0,016), 

Ɏɝɑɕ ɞɚɗɥɔəɧ (Ȗ2=4,337, p<0,037), Ɏ ɚɍɗɌɝɞɔ ɚɝ-

əɚɎɌəɔɫ (Ȗ2=4,289, p<0,038) (ɜɔɝ. 7).  

Ƚɗɑɐɟɑɞ ɚɞɘɑɞɔɞɨ, ɣɞɚ ɝɟɘɘɌɜəɌɫ ɛɚɎɑɜɡ-

əɚɝɞəɌɫ ɐɚɓɌ, ɐɚɓɌ əɌ Ɏɑɜɡɟɤɖɟ ɚɛɟɡɚɗɔ ɔ Ɏɜɑ-

ɘɫ ɩɖɝɛɚɓɔɢɔɔ ɛɜɔ ɍɜɌɡɔɞɑɜɌɛɔɔ ɟ ɍɚɗɨəɧɡ ɝ ɔ 

ɍɑɓ ɗɟɣɑɎɚɕ əɑɕɜɚɛɌɞɔɔ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɚ 

əɑ ɜɌɓɗɔɣɌɗɔɝɨ (p>0,05).  

ȿɝɞɌəɚɎɗɑəɧ ɜɌɓɗɔɣɔɫ Ɏ ɣɌɝɞɚɞɑ ɎɧɫɎɗɑ-

əɔɫ ɗɟɣɑɎɚɕ ɚɛɞɔɣɑɝɖɚɕ əɑɕɜɚɛɌɞɔɔ ɟ ɍɚɗɨəɧɡ 

Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɝɞɑɛɑəɔ ɩɠɠɑɖɞɔɎəɚɝɞɔ ɍɜɌ-

ɡɔɞɑɜɌɛɔɔ (Ȗ2=15,502, p=0,001) (ɜɔɝ. 8). ȶɌɖ ɐɑ-

ɘɚəɝɞɜɔɜɟɑɞ ɜɔɝɟəɚɖ 8, əɌɔɍɚɗɑɑ ɣɌɝɞɚ ɗɟɣɑɎɟɪ 

əɑɕɜɚɛɌɞɔɪ ɚɛɜɑɐɑɗɫɗɔ ɟ ɍɚɗɨəɧɡ ɝ ɛɚɗəɚɕ ɜɑ-

ɓɚɜɍɢɔɑɕ ɚɛɟɡɚɗɔ ɛɚɝɗɑ ɍɜɌɡɔɞɑɜɌɛɔɔ, ɜɑɒɑ 

Ɏɝɑɏɚ ð ɟ ɍɚɗɨəɧɡ ɝɚ ɝɞɌɍɔɗɔɓɌɢɔɑɕ ɚɛɟɡɚɗɑɎɚɏɚ 

ɛɜɚɢɑɝɝɌ ɔ ɛɜɚɐɚɗɒɑəəɧɘ ɜɚɝɞɚɘ.  

ȮɞɚɜɔɣəɌɫ ɏɗɌɟɖɚɘɌ ɫɎɗɫɑɞɝɫ ɚɐəɚɕ ɔɓ 

əɌɔɍɚɗɑɑ ɝɑɜɨɑɓəɧɡ ɚɝɗɚɒəɑəɔɕ ɍɜɌɡɔɞɑɜɌɛɔɔ, 

ɝɚɛɜɚɎɚɒɐɌɑɞɝɫ ɍɚɗɑɎɧɘ ɝɔəɐɜɚɘɚɘ ɔ ɜɑɓɖɚ 

ɟɡɟɐɤɌɑɞ ɞɑɣɑəɔɑ ɓɌɍɚɗɑɎɌəɔɫ ɛɚɝɗɑ ɍɜɌɡɔɞɑ-

ɜɌɛɔɔ (ɜɔɝ. 9). Ȯ əɌɤɑɘ əɌɍɗɪɐɑəɔɔ ɣɌɝɞɚɞɌ 

ɜɌɓɎɔɞɔɫ Ɏɞɚɜɔɣəɚɕ ɏɗɌɟɖɚɘɧ ɝɚɝɞɌɎɔɗɌ 7,3% 

(ɟ 14 ɍɚɗɨəɧɡ) (ɜɔɝ. 10 Ɍ). Ȼɜɔ ɩɞɚɘ ɖɟɘɟɗɫɞɔɎ-

əɌɫ Ɏɑɜɚɫɞəɚɝɞɨ ɜɌɓɎɔɞɔɫ ɏɗɌɟɖɚɘɧ ɟ ɍɚɗɨəɧɡ Ɏ 

ɛɑɜɎɧɑ 6 ɘɑɝɫɢɑɎ ɛɚɝɗɑ ɍɜɌɡɔɞɑɜɌɛɔɔ ɝɚɝɞɌɎɔ-

ɗɌ 2,1%, Ɍ Ɏ ɞɑɣɑəɔɑ 12 ɘɑɝɫɢɑɎ ð 4,7% (ɟ 9 

ɍɚɗɨəɧɡ). ȬəɌɗɔɓ ɜɌɓɎɔɞɔɫ Ɏɞɚɜɔɣəɚɕ ɏɗɌɟɖɚɘɧ 

ɝ ɟɣɑɞɚɘ ɜɌɓɗɔɣəɧɡ ɠɌɖɞɚɜɚɎ ɛɚɖɌɓɌɗ, ɣɞɚ ɟ 

ɍɚɗɨəɧɡ ɝ ɂɁ ɗɚɖɌɗɔɓɌɢɔɑɕ ɚɛɟɡɚɗɔ Ɏɑɜɚɫɞ-

əɚɝɞɨ Ɏɞɚɜɔɣəɚɕ ɏɗɌɟɖɚɘɧ Ɏɧɤɑ ɔ ɜɌɓɎɔɎɌɗɌɝɨ 

ɚəɌ Ɏ ɍɚɗɑɑ ɜɌəəɔɑ ɝɜɚɖɔ ɛɚɝɗɑ ɍɜɌɡɔɞɑɜɌɛɔɔ, 

ɣɑɘ ɟ ɍɚɗɨəɧɡ ɝ ɘɑɗɌəɚɘɚɕ ɡɚɜɔɚɔɐɑɔ (ɗɚɏ-ɜɌəɖ 

ɞɑɝɞ, Ȗ2=10,232, ɜ=0,001) (ɜɔɝ. 10 ɍ). 

ȿ ɍɚɗɨəɧɡ ɝ Ɏɞɚɜɔɣəɚɕ ɏɗɌɟɖɚɘɚɕ ɚɛɜɑɐɑ-

ɗɫɗɔɝɨ ɓəɌɣɔɘɚ ɍɚɗɨɤɔɑ ɜɌɓɘɑɜɧ ɛɜɚɘɔəɑə-

ɢɔɔ, ɣɑɘ ɍɑɓ ɞɌɖɚɎɚɕ ɔ ɝɚɝɞɌɎɔɗɔ Ɏ ɝɜɑɐəɑɘ 

7,0Ñ1,5 ɘɘ ɛɜɚɞɔɎ 5,3Ñ1,9 ɘɘ ɝɚɚɞɎɑɞɝɞɎɑəəɚ 

(t=3,396, p=0,001). ȼɔɝɟəɚɖ 10 Ɏ ɐɑɘɚəɝɞɜɔɜɟɑɞ 

Ɏɑɜɚɫɞəɚɝɞɨ ɜɌɓɎɔɞɔɫ Ɏɞɚɜɔɣəɚɕ ɏɗɌɟɖɚɘɧ ɛɚ-

ɝɗɑ ɍɜɌɡɔɞɑɜɌɛɔɔ ɟ ɍɚɗɨəɧɡ ɝ ɜɌɓɗɔɣəɧɘɔ ɘɑɞ-

ɜɔɣɑɝɖɔɘɔ ɡɌɜɌɖɞɑɜɔɝɞɔɖɌɘɔ, ɔɓ ɣɑɏɚ ɝɗɑɐɟɑɞ, 

ɣɞɚ ɝ ɟɎɑɗɔɣɑəɔɑɘ ɛɜɚɘɔəɑəɢɔɔ ɚɛɟɡɚɗɔ ɟɎɑɗɔ-

ɣɔɎɌɑɞɝɫ Ɏɑɜɚɫɞəɚɝɞɨ ɜɌɓɎɔɞɔɫ ɏɗɌɟɖɚɘɧ (ɘɑ-

ɞɚɐ ɚɢɑəɚɖ ȶɌɛɗɌəɌ-ȸɑɕɑɜɌ, ɗɚɏ-ɜɌəɖ ɞɑɝɞ, 

Ȗ2=16,997, ɜ=0,001), ɣɞɚ, ɍɑɓɟɝɗɚɎəɚ, ɝɚɛɜɫɒɑəɚ 

ɝ ɍɚɗɨɤɔɘɔ ɐɚɓɌɘɔ ɔɚəɔɓɔɜɟɪɥɑɏɚ ɔɓɗɟɣɑəɔɫ ɝ 

ɛɚɝɗɑɐɟɪɥɔɘ ɜɌɓɎɔɞɔɑɘ ɗɟɣɑɎɚɏɚ ɎɚɝɛɌɗɑəɔɫ 

(ɟɎɑɔɞɌ) (t=3,092, p=0,002). ȽɟɘɘɌɜəɧɑ ɛɚɎɑɜɡ-

əɚɝɞəɧɑ ɐɚɓɧ ɟ ɍɚɗɨəɧɡ ɝ Ɏɞɚɜɔɣəɚɕ ɏɗɌɟɖɚɘɚɕ 

ɝɚɝɞɌɎɔɗɔ Me=1421,0 ȯɜ [1329;1598,5], Ɍ ɟ ɍɚɗɨ-

əɧɡ ɍɑɓ ɞɌɖɚɎɚɕ ð Me=1163,5ȯɜ [748,5;1461] 

(U=363,5, p=0,008). Ȼɜɔ ɩɞɚɘ ɐɔɌɘɑɞɜ ɚɍɗɟɣɑə-

əɚɕ ɓɚəɧ ɔ ɐɗɔɞɑɗɨəɚɝɞɨ ɩɖɝɛɚɓɔɢɔɔ ȺȬ ɟ ɍɚɗɨ-

əɧɡ ɝ Ɏɞɚɜɔɣəɚɕ ɏɗɌɟɖɚɘɚɕ ɔ ɍɑɓ ɞɌɖɚɎɚɕ ɓəɌ-

ɣɔɘɚ əɑ ɜɌɓɗɔɣɌɗɔɝɨ (p>0,05). ȮɧɫɎɗɑəɚ, ɣɞɚ 

ɣɌɝɞɚɞɌ ɜɌɓɎɔɞɔɫ Ɏɞɚɜɔɣəɚɕ ɏɗɌɟɖɚɘɧ əɑ ɓɌɎɔ-

ɝɑɗɌ ɚɞ ɞɔɛɌ ɎɌɝɖɟɗɫɜɔɓɌɢɔɔ ɚɛɟɡɚɗɔ ɔ əɌɍɗɪ-

ɐɌɗɌɝɨ ɚɐɔəɌɖɚɎɚ ɣɌɝɞɚ ɛɜɔ ɏɔɛɚ- ɔ ɏɔɛɑɜɎɌɝ-

ɖɟɗɫɜəɧɡ ȿȸ (p>0,05). ȹɑ ɟɐɌɗɚɝɨ ɞɌɖɒɑ Ɏɧ-

ɫɎɔɞɨ ɜɌɓɗɔɣɔɕ Ɏ ɏɑɘɚɐɔəɌɘɔɣɑɝɖɔɡ ɡɌɜɌɖɞɑ-

ɜɔɝɞɔɖɌɡ ɖɜɚɎɚɞɚɖɌ Ɏ ɝɚɍɝɞɎɑəəɧɡ ɝɚɝɟɐɌɡ 

ɚɛɟɡɚɗɔ (p>0,05) ɔ ɐɑəɝɔɞɚɘɑɞɜɔɣɑɝɖɔɡ ɛɚɖɌɓɌ-

ɞɑɗɫɡ Ɍɖɟɝɞɔɣɑɝɖɚɕ ɛɗɚɞəɚɝɞɔ ɚɛɟɡɚɗɔ (p>0,05).  

ȸɧ ɞɌɖɒɑ ɎɧɫɎɔɗɔ, ɣɞɚ Ɏɑɜɚɫɞəɚɝɞɨ ɜɌɓ-

Ɏɔɞɔɫ Ɏɞɚɜɔɣəɚɕ ɏɗɌɟɖɚɘɧ ɞɑɝəɚ ɝɎɫɓɌəɌ ɝ 

ɛɜɚɐɚɗɒɑəəɧɘ ɜɚɝɞɚɘ ɚɛɟɡɚɗɔ, ɣɞɚ ɛɚɐɞɎɑɜ-

ɒɐɌɑɞɝɫ ɖɚɜɜɑɗɫɢɔɚəəɧɘɔ ɝɎɫɓɫɘɔ ɘɑɒɐɟ əɔ-

ɘɔ (r=0,259, p<0,0001).  

ȷɟɣɑɎɚɕ əɑɖɜɚɓ ɝɖɗɑɜɧ Ɏ əɌɤɑɘ ɔɝɝɗɑ-

ɐɚɎɌəɔɔ ɚɞɘɑɣɑə ɟ 8  ɍɚɗɨəɧɡ (4,2%) (ɜɔɝ. 12, 

13 Ɍ), ɔɓ əɔɡ 4 ɍɚɗɨəɧɡ ɝ ɂɁ ɘɑɗɌəɚɘɚɕ, 4 ð ɘɑ-

ɗɌəɚɘɚɕ ɡɚɜɔɚɔɐɑɔ (Ȗ2=21,575, p 0̓,0001) (ɜɔɝ. 

13 ɍ). ȶɟɘɟɗɫɞɔɎəɌɫ Ɏɑɜɚɫɞəɚɝɞɨ ɜɌɓɎɔɞɔɫ ɗɟ-

ɣɑɎɚɏɚ əɑɖɜɚɓɌ ɝɖɗɑɜɧ ɣɑɜɑɓ 12 ɘɑɝɫɢɑɎ ɛɚɝɗɑ 

ɍɜɌɡɔɞɑɜɌɛɔɔ ɝɚɝɞɌɎɔɗɌ 2,1%, ɣɑɜɑɓ 36 ɘɑɝɫɢɑɎ 

ð 4,1%, ɣɑɜɑɓ 60 ɘɑɝɫɢɑɎ ð 4,2%. ȮɧɫɎɗɑəɚ, ɣɞɚ 

ɔɘɑɗɔɝɨ ɎɚɓɜɌɝɞəɧɑ ɜɌɓɗɔɣɔɫ ɟ ɍɚɗɨəɧɡ ɝ ɔ ɍɑɓ 

ɗɟɣɑɎɚɏɚ əɑɖɜɚɓɌ. ȾɌɖ, ɝɜɑɐəɔɕ ɎɚɓɜɌɝɞ ɍɚɗɨəɧɡ 

ɝ ɜɌɓɎɔɞɔɑɘ ɗɟɣɑɎɚɏɚ əɑɖɜɚɓɌ ɝɚɝɞɌɎɔɗ 

43,9Ñ15,4 ɗɑɞ, Ɍ ɍɚɗɨəɧɡ ɍɑɓ ɞɌɖɚɎɚɏɚ ð 

54,7Ñ11,5 ɗɑɞ (t=2,575, p=0,011). ȶɜɚɘɑ ɞɚɏɚ, 

əɌɘɔ ɛɚɖɌɓɌəɚ, ɣɞɚ ɛɗɚɥɌɐɨ ɚɍɗɟɣɑəɔɫ ɝɖɗɑɜɧ 

(ɞ.ɑ. ɚɞ ɐɔɌɘɑɞɜɌ ɚɍɗɟɣɑəəɚɕ ɝɖɗɑɜɧ) ɟ ɍɚɗɨəɧɡ 

ɍɧɗɌ ɍɚɗɨɤɑ, ɣɑɘ ɟ ɍɚɗɨəɧɡ ɍɑɓ əɑɖɜɚɓɌ 

(t=1,945, p=0,05), ɚɐəɌɖɚ ɛɜɔ ɩɞɚɘ Ɏɜɑɘɫ ɩɖɝɛɚ-

ɓɔɢɔɔ ɚɠɞɌɗɨɘɚɌɛɛɗɔɖɌɞɚɜɌ ɔ ɓəɌɣɑəɔɫ ɝɟɘ-

ɘɌɜəɚɕ ɛɚɎɑɜɡəɚɝɞəɚɕ ɐɚɓɧ ɔɚəɔɓɔɜɟɪɥɑɏɚ 

ɔɓɗɟɣɑəɔɫ əɑ ɛɜɚɐɑɘɚəɝɞɜɔɜɚɎɌɗɔ ɓəɌɣɔɘɧɡ 

ɜɌɓɗɔɣɔɕ (pι0,05). ȹɑ ɟɐɌɗɚɝɨ ɟɝɞɌəɚɎɔɞɨ ɜɌɓ-

ɗɔɣɔɕ Ɏ ɣɌɝɞɚɞɑ ɗɟɣɑɎɚɏɚ əɑɖɜɚɓɌ ɟ ɍɚɗɨəɧɡ ɝ 

ɜɌɓɗɔɣəɧɘɔ ɘɑɞɜɔɣɑɝɖɔɘɔ ɡɌɜɌɖɞɑɜɔɝɞɔɖɌɘɔ 

ɚɛɟɡɚɗɔ (p>0,05), ɩɡɚɏɜɌɠɔɣɑɝɖɚɕ ɠɚɜɘɚɕ ɚɛɟ-

ɡɚɗɔ (p>0,05), ɩɡɚɏɜɌɠɔɣɑɝɖɚɕ ɎɌɝɖɟɗɫɜɔɓɌɢɔɔ 

ɔ ɌəɏɔɚɌɜɡɔɞɑɖɞɚəɔɖɔ (p>0,05), ɏɑɘɚɐɔəɌɘɔɣɑ-

ɝɖɔɡ ɡɌɜɌɖɞɑɜɔɝɞɔɖ ɖɜɚɎɚɞɚɖɌ Ɏ ɝɚɍɝɞɎɑəəɧɡ 

ɝɚɝɟɐɌɡ ɚɛɟɡɚɗɔ (p>0,05) ɔ ɐɑəɝɔɞɚɘɑɞɜɔɣɑɝɖɔɡ 

ɡɌɜɌɖɞɑɜɔɝɞɔɖ Ɍɖɟɝɞɔɣɑɝɖɚɕ ɛɗɚɞəɚɝɞɔ ɚɛɟɡɚɗɔ 

(p>0,05). ȹɑ ɎɧɫɎɗɑəɧ ɖɚɜɜɑɗɫɢɔɚəəɧɑ ɝɎɫɓɔ 

ɘɑɒɐɟ ɣɌɝɞɚɞɚɕ ɜɌɓɎɔɞɔɫ əɑɖɜɚɓɌ ɝɖɗɑɜɧ ɔ 

ɩɠɠɑɖɞɔɎəɚɝɞɨɪ ɗɚɖɌɗɨəɚɏɚ ɗɑɣɑəɔɫ ɚɛɟɡɚɗɔ 

(p>0,05).  

Ⱥɍɝɟɒɐɑəɔɑ.  

ȭɜɌɡɔɞɑɜɌɛɔɫ (ȭȾ) ɫɎɗɫɑɞɝɫ ɩɠɠɑɖɞɔɎ-

əɧɘ ɘɑɞɚɐɚɘ ɗɚɖɌɗɨəɚɏɚ ɚɍɗɟɣɑəɔɫ ɚɛɟɡɚɗɔ ɔ 

ɛɚɓɎɚɗɫɑɞ ɝɚɡɜɌəɔɞɨ ɍɚɗɨəɚɘɟ ɏɗɌɓ ɔ ɐɚɍɔɞɨɝɫ 

ɜɌɓɜɟɤɑəɔɫ ɚɛɟɡɚɗɔ. ȾɌɖ, əɌɤɑ ɔɝɝɗɑɐɚɎɌəɔɑ 

ɛɚɖɌɓɌɗɚ, ɣɞɚ, əɑɝɘɚɞɜɫ əɌ ɔɓəɌɣɌɗɨəɚ əɑɘɌɗɧɑ  
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ȼɔɝ. 2 Ɍ (Fig. 2 Ɍ) 

 

 ȼɔɝ. 2 ɍ (Fig. 2 Ɏ)  

 

ȼɔɝ. 2 Ɏ (Fig. 2 ɝ) 

 

ȼɔɝ. 2 ɏ (Fig. 2 d) 

ȼɔɝ. 2.  ȰɔɌɏɜɌɘɘɧ. 

Ȯɑɜɚɫɞəɚɝɞɨ ɜɌɓɎɔɞɔɫ ɏɑɘɚɠɞɌɗɨɘɌ (ɣɌɝɞɔɣəɚɏɚ/ɛɚɗəɚɏɚ) ɛɚɝɗɑ ɍɜɌɡɔɞɑɜɌɛɔɔ (ɘɑɞɚɐ ɚɢɑəɚɖ ȶɌɛɗɌəɌ-ȸɑɕɑɜɌ, 

ɗɚɏ-ɜɌəɖ ɞɑɝɞ):  

Ɍ - ɚɍɥɌɫ; ɍ - Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɛɜɚɘɔəɑəɢɔɔ ɚɛɟɡɚɗɔ; Ɏ - ɩɡɚɏɜɌɠɔɣɑɝɖɚɕ ɠɚɜɘɧ ɚɛɟɡɚɗɔ; ɏ - ɞɔɛɌ ɎɌɝɖɟɗɫ-

ɜɔɓɌɢɔɔ ɚɛɟɡɚɗɔ. 

Fig. 2.   Diagrams.  

The probability of hemophthalmia (partial / complete) development after brachytherapy (Kaplan -Meier estimates 

method, log -rank test):  

a - total; b - depending on the tumor's prognosis; c - the echographic form of the tumor;  g-type vascularization of 

the tumor.  
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ȼɔɝ. 3 (Fig. 3) 

ȼɔɝ. 3.  ȰɔɌɏɜɌɘɘɌ. 

ɃɌɝɞɚɞɌ ɏɑɘɚɠɞɌɗɨɘɌ ɟ ɍɚɗɨəɧɡ ɝ ɜɌɓɗɔɣəɧɘɔ ɎɌɜɔ-

ɌəɞɌɘɔ ɌəɏɔɚɌɜɡɔɞɑɖɞɚəɔɖɔ ɛɚɝɗɑ ɍɜɌɡɔɞɑɜɌɛɔɔ: 0 - 

ɌɎɌɝɖɟɗɫɜəɧɑ, 1 - ɢɑəɞɜɌɗɨəɌɫ ɣɌɝɞɨ ɚɛɟɡɚɗɔ, 2 -  

ɍɗɔɒɑ ɖ Ɏɑɜɡɟɤɖɑ, 3 - ɛɑɜɔɠɑɜɔɣɑɝɖɔɕ ɚɞɐɑɗ (ɖɜɌɕ) 

ɚɛɟɡɚɗɔ, 4 - ɜɌɎəɚɘɑɜəɚɑ ɜɌɝɛɜɑɐɑɗɑəɔɑ ɝɚɝɟɐɚɎ ɛɚ 

Ɏɝɑɕ ɞɚɗɥɔəɑ ɚɛɟɡɚɗɔ, 5 - ɚɝəɚɎɌəɔɑ ɔ ɢɑəɞɜɌɗɨəɌɫ 

ɣɌɝɞɨ ɚɛɟɡɚɗɔ, 6 - ɢɑəɞɜɌɗɨəɌɫ ɣɌɝɞɨ ɔ ɛɑɜɔɠɑɜɔɣɑ-

ɝɖɔɕ ɚɞɐɑɗ ɚɛɟɡɚɗɔ, 7 - ɚɝəɚɎɌəɔɑ ɚɛɟɡɚɗɔ. 

Fig. 3.   Diagram.  

The frequency of hemopht halmia in patients with var i-

ous variants of angioarchitectonics after brachytherapy: 

0 - avascular, 1 - central part of the tumor, 2 - closer to 

the tip, 3 - peripheral region (edge) of the tumor, 4 - un i-

form distribution of blood vessels throughout the th ick-

ness of the tumor, 5 - base and the central part of the 

tumor, 6 - the central part and the peripheral part of the 

tumor, 7 - the base of the tumor.  

 

ȼɔɝ. 4 (Fig. 4) 

ȼɔɝ. 4.  ȰɔɌɏɜɌɘɘɌ. 

Ȯɑɜɚɫɞəɚɝɞɨ ɜɌɓɎɔɞɔɫ ɏɑɘɚɠɞɌɗɨɘɌ ɟ ɍɚɗɨəɧɡ ɝ ɜɌɓ-

ɗɔɣəɚɕ ɝɞɑɛɑəɨɪ ɩɠɠɑɖɞɔɎəɚɝɞɔ ɍɜɌɡɔɞɑɜɌɛɔɔ (ɘɑ-

ɞɚɐ ɚɢɑəɚɖ ȶɌɛɗɌəɌ-ȸɑɕɑɜɌ, ɗɚɏ-ɜɌəɖ ɞɑɝɞ): 1 -ɛɚɗəɌɫ 

ɜɑɓɚɜɍɢɔɫ ɚɛɟɡɚɗɔ, 2 - ɣɌɝɞɔɣəɌɫ ɜɑɓɚɜɍɢɔɫ ɚɛɟɡɚɗɔ, 

3 - ɝɞɌɍɔɗɔɓɌɢɔɫ ɛɜɚɢɑɝɝɌ, 4 -ɛɜɚɐɚɗɒɑəəɧɕ ɜɚɝɞ 

ɚɛɟɡɚɗɔ.  

Fig. 4.   Diagram.  

The possibility of hemophthalmia in patients with var y-

ing degrees of effectiveness of brachytherapy (Kaplan -

Meier estimates method, log -test test): 1 - complete t u-

mor resorption, 2 - partial tumor res orption, 3 - process 

stabilization, 4 - continued tumor growth.  

 

ȼɔɝ. 5 (Fig. 5) 

ȼɔɝ. 5.  ɀɚɞɚɏɜɌɠɔɫ. 

ȺɠɞɌɗɨɘɚɝɖɚɛɔɣɑɝɖɌɫ ɖɌɜɞɔəɌ ɏɗɌɓəɚɏɚ ɐəɌ ɘɑɗɌəɚ-

ɘɧ ɡɚɜɔɚɔɐɑɔ ɣɑɜɑɓ 18 ɘɑɝɫɢɑɎ ɛɚɝɗɑ ɍɜɌɡɔɞɑɜɌɛɔɔ. 

Ⱥɛɜɑɐɑɗɫɑɞɝɫ ɍɗɑɐəɧɕ ɐɔɝɖ ɓɜɔɞɑɗɨəɚɏɚ əɑɜɎɌ, ɡɚ-

ɜɔɚɜɑɞəɌɗɨəɧɕ ɜɟɍɑɢ. 

Fig. 5. Photo . 

Ophthalmoscopic  picture  of the  ocular  fundus  of choroid  

melanoma  in  18 months  after  brachytherapy . Pale disc 

of the optic nerve, chorioretinal scar is defined.  
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ȼɔɝ. 6 Ɍ (Fig. 6 Ɍ) 

 

 ȼɔɝ. 6 ɍ (Fig. 6 Ɏ)  

 

ȼɔɝ. 6 Ɏ (Fig. 6 ɝ) 

 

ȼɔɝ. 6 ɏ (Fig. 6 d) 

 

ȼɔɝ. 6 ɐ (Fig. 6 ɑ) 

ȼɔɝ. 6.  ȰɔɌɏɜɌɘɘɧ. 

Ȯɑɜɚɫɞəɚɝɞɨ ɜɌɓɎɔɞɔɫ ɗɟɣɑɎɚɕ əɑɕɜɚɛɌɞɔɔ ɛɚɝɗɑ ɍɜɌ-

ɡɔɞɑɜɌɛɔɔ (ɘɑɞɚɐ ɚɢɑəɚɖ ȶɌɛɗɌəɌ-ȸɑɕɑɜɌ, ɗɚɏ-ɜɌəɖ 

ɞɑɝɞ):  

Ɍ - ɚɍɥɌɫ əɑɕɜɚɛɌɞɔɫ; ɍ - əɑɕɜɚɛɌɞɔɫ ɝ ɟɣɑɞɚɘ ɗɚɖɌ-

ɗɔɓɌɢɔɔ (1 ð əɑɪɖɝɞɌɛɌɛɔɗɗɫɜəɌɫ ȿȸ, 2 - ɪɖɝɞɌɛɌɛɌ-

ɛɔɗɗɫɜəɌɫ ȿȸ); Ɏ - ɟ ɍɚɗɨəɧɡ ɝ ɡɚɜɔɚɔɐɌɗɨəɚɕ ɔ ɢɔ-

ɗɔɚɡɚɜɔɚɔɐɌɗɨəɚɕ ɗɚɖɌɗɔɓɌɢɔɑɕ ɚɛɟɡɚɗɔ; ɏ - əɑɕɜɚ-

ɛɌɞɔɫ ɛɜɔ ɜɌɓɗɔɣəɧɡ ɜɌɓɘɑɜɌɡ (h) ɚɛɟɡɚɗɔ; ɐ - 

əɑɕɜɚɛɌɞɔɫ ɛɜɔ ɏɔɛɚ- ɔ ɏɔɛɑɜɎɌɝɖɟɗɫɜəɧɡ ɚɛɟɡɚɗɫɡ. 

Fig. 6.   Diagrams.  

Probability of development  of radiation neuropathy after 

brachytherapy (Kaplan -Meier estimates method, log -

rank test):  

a - general neuropathy; b - neuropathy with allowance 

for localization (1 - non - juxtapapillary UM, 2 - juxtap a-

pillary UM); c - in patients with choroidal and cili ocho-

roidal tumor localization; ɏ - a neuropathy at various 

tumors sizes (h); d - neuropathy in hypo - and hyperva s-

cular tumors.  
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ȼɔɝ. 7 (Fig. 7) 

ȼɔɝ. 7.  ȰɔɌɏɜɌɘɘɌ. 

ɃɌɝɞɚɞɌ ɗɟɣɑɎɚɕ əɑɕɜɚɛɌɞɔɔ ɟ ɍɚɗɨəɧɡ ɝ ɜɌɓɗɔɣəɧɘɔ 

ɎɌɜɔɌəɞɌɘɔ ɌəɏɔɚɌɜɡɔɞɑɖɞɚəɔɖɔ ɛɚɝɗɑ ɍɜɌɡɔɞɑɜɌ-

ɛɔɔ: 0 - ɌɎɌɝɖɟɗɫɜəɧɑ, 1 - ɢɑəɞɜɌɗɨəɌɫ ɣɌɝɞɨ ɚɛɟɡɚ-

ɗɔ, 2 - ɍɗɔɒɑ ɖ Ɏɑɜɡɟɤɖɑ, 3 - ɛɑɜɔɠɑɜɔɣɑɝɖɔɕ ɚɞɐɑɗ 

(ɖɜɌɕ) ɚɛɟɡɚɗɔ, 4 - ɜɌɎəɚɘɑɜəɚɑ ɜɌɝɛɜɑɐɑɗɑəɔɑ ɝɚɝɟ-

ɐɚɎ ɛɚ Ɏɝɑɕ ɞɚɗɥɔəɑ ɚɛɟɡɚɗɔ, 9 - ɚɝəɚɎɌəɔɑ ɔ ɢɑə-

ɞɜɌɗɨəɌɫ ɣɌɝɞɨ ɚɛɟɡɚɗɔ, 6 - ɢɑəɞɜɌɗɨəɌɫ ɣɌɝɞɨ ɔ ɛɑ-

ɜɔɠɑɜɔɣɑɝɖɔɕ ɚɞɐɑɗ ɚɛɟɡɚɗɔ, 7 - ɚɝəɚɎɌəɔɑ ɚɛɟɡɚɗɔ. 

Fig. 7.   Diagram.  

The frequency of radiation neuropathy in patients with 

different variants of angioarchitectonics after brach y-

therapy: 0 - avascular, 1 - central part of the tumor, 2 - 

closer to the tip, 3 - peripheral region (edge) of the t u-

mor, 4 - uniform distribution of vessels throughout the 

thickness of the tumor, 9 - base and the central part of 

the tumor, 6 - the central part and the peripheral part of 

the tumor, 7 - the base of the tumor.  

 

ȼɔɝ. 8 (Fig . 8) 

ȼɔɝ. 8.  ȰɔɌɏɜɌɘɘɌ. 

ɃɌɝɞɚɞɌ ɗɟɣɑɎɚɕ əɑɕɜɚɛɌɞɔɔ ɟ ɍɚɗɨəɧɡ ɟɎɑɌɗɨəɚɕ ɘɑ-

ɗɌəɚɘɚɕ ɝ ɜɌɓɗɔɣəɚɕ ɩɠɠɑɖɞɔɎəɚɝɞɨɪ ɍɜɌɡɔɞɑɜɌɛɔɔ: 

1 - ɛɚɗəɌɫ ɜɑɓɚɜɍɢɔɫ ɚɛɟɡɚɗɔ; 2 - ɣɌɝɞɔɣəɌɫ ɜɑɓɚɜɍ-

ɢɔɫ; 3 - ɝɞɌɍɔɗɔɓɌɢɔɫ ɛɜɚɢɑɝɝɌ; 4 - ɛɜɚɐɚɗɒɑəəɧɕ 

ɜɚɝɞ ɚɛɟɡɚɗɔ. 

Fig. 8.   Diagram . 

Frequency of radiation neuropathy in patients with uv e-

al melanoma with different efficacy of brachytherapy: 1 - 

complete resorption of the tumor; 2 - partial resorption; 

3 - stabilization of the process; 4 - continued growth of 

the tumor.  

 

ȼɔɝ. 9 (Fig. 9) 

ȼɔɝ. 9.  ɀɚɞɚɏɜɌɠɔɫ. 

ȭɔɚɘɔɖɜɚɝɖɚɛɔɣɑɝɖɌɫ ɖɌɜɞɔəɌ Ɏɞɚɜɔɣəɚɕ ɏɗɌɟɖɚɘɧ 

ɛɚɝɗɑ ɍɜɌɡɔɞɑɜɌɛɔɔ. Ⱥɛɜɑɐɑɗɫɑɞɝɫ əɑɚɎɌɝɖɟɗɫɜɔɓɌ-

ɢɔɫ (ɜɟɍɑɚɓ) ɜɌɐɟɒɖɔ. 

Fig. 9. Photo . 

Biomicroscopic  picture  of secondary  glaucoma  after  

brachytherapy . Defined neovascularization (rubeos)  of 

the iris.  
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ȼɔɝ. 10 Ɍ (Fig. 10 Ɍ) 

 

 ȼɔɝ. 10 ɍ (Fig. 10 Ɏ)  

 

ȼɔɝ. 10 Ɏ (Fig. 10 ɝ) 

ȼɔɝ. 10.  ȰɔɌɏɜɌɘɘɧ. 

Ȯɑɜɚɫɞəɚɝɞɨ ɜɌɓɎɔɞɔɫ Ɏɞɚɜɔɣəɚɕ ɏɗɌɟɖɚɘɧ ɛɚɝɗɑ 

ɍɜɌɡɔɞɑɜɌɛɔɔ (ɘɑɞɚɐ ɚɢɑəɚɖ ȶɌɛɗɌəɌ-ȸɑɕɑɜɌ, ɗɚɏ-

ɜɌəɖ ɞɑɝɞ): Ɍ - ɚɍɥɌɫ; ɍ - Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɗɚɖɌɗɔɓɌ-

ɢɔɔ ɚɛɟɡɚɗɔ (1 - ɡɚɜɔɚɔɐɌɗɨəɌɫ, 2 - ɢɔɗɔɚɡɚɜɔɚɔ-

ɐɌɗɨəɌɫ); Ɏ - Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɜɌɓɘɑɜəɚɕ ɏɜɟɛɛɧ 

ɚɛɟɡɚɗɔ (1 - 4). 

Fig. 10.   Diagrams.  

The probability of developing secondary glaucoma after 

brachytherapy (Kaplan -Meier estimates method, log -

rank test): a - general; b - depending on the location of 

the tumor (1 - choroidal, 2 - ciliochoroidal); c - depen d-

ing on the size group of the tumor (1 - 4). 

 

ȼɔɝ. 11 (Fig. 11) 

 

ȼɔɝ. 11.  ȰɔɌɏɜɌɘɘɌ. 

ɃɌɝɞɚɞɌ Ɏɞɚɜɔɣəɚɕ ɏɗɌɟɖɚɘɧ ɛɚɝɗɑ ɍɜɌɡɔɞɑɜɌɛɔɔ ɟ 

ɍɚɗɨəɧɡ ɟɎɑɌɗɨəɚɕ ɘɑɗɌəɚɘɚɕ ɝ ɜɌɓɗɔɣəɧɘɔ ɎɌɜɔɌə-

ɞɌɘɔ ɌəɏɔɚɌɜɡɔɞɑɖɞɚəɔɖɔ: 0 - ɌɎɌɝɖɟɗɫɜəɧɑ, 1 -

ɢɑəɞɜɌɗɨəɌɫ ɣɌɝɞɨ ɚɛɟɡɚɗɔ, 2 - ɍɗɔɒɑ ɖ Ɏɑɜɡɟɤɖɑ, 3 - 

ɛɑɜɔɠɑɜɔɣɑɝɖɔɕ ɚɞɐɑɗ (ɖɜɌɕ) ɚɛɟɡɚɗɔ, 4 - ɜɌɎəɚɘɑɜ-

əɚɑ ɜɌɝɛɜɑɐɑɗɑəɔɑ ɝɚɝɟɐɚɎ ɛɚ Ɏɝɑɕ ɞɚɗɥɔəɑ ɚɛɟɡɚɗɔ, 

5 - ɚɝəɚɎɌəɔɑ ɔ ɢɑəɞɜɌɗɨəɌɫ ɣɌɝɞɨ ɚɛɟɡɚɗɔ, 6 - ɢɑə-

ɞɜɌɗɨəɌɫ ɣɌɝɞɨ ɔ ɛɑɜɔɠɑɜɔɣɑɝɖɔɕ ɚɞɐɑɗ ɚɛɟɡɚɗɔ, 7 - 

ɚɝəɚɎɌəɔɑ ɚɛɟɡɚɗɔ. 

Fig. 11.   Diagram . 

The frequency of secondary glaucoma after brachyther a-

py in patients with uveal melanoma with various var i-

ants of angioarchitectonics: 0 - avascular , 1 - central 

part of the tumor, 2 - closer to the tip, 3 - peripheral 

region of the tumor, 4 - uniform distribution of vessels 

throughout the thickness of the tumor, 5 - the base and 

the central part of the tumor, 6 - the central part and 

the peripheral p art of the tumor, 7 - the base of the t u-

mor.  
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ȼɔɝ. 12 (Fig. 12) 

 

ȼɔɝ. 12.  ɀɚɞɚɏɜɌɠɔɫ. 

ȭɔɚɘɔɖɜɚɝɖɚɛɔɣɑɝɖɌɫ ɖɌɜɞɔəɌ ɍɚɗɨəɚɏɚ ɝ əɑɖɜɚɓɚɘ 

ɝɖɗɑɜɧ ɛɚɝɗɑ ɍɜɌɡɔɞɑɜɌɛɔɔ ɢɔɗɔɚɡɚɜɔɚɔɐɌɗɨəɚɕ ɘɑ-

ɗɌəɚɘɧ. Ⱥɛɜɑɐɑɗɫɑɞɝɫ ɝɖɎɚɓəɚɕ ɐɑɠɑɖɞ ɝɖɗɑɜɧ. 

Fig. 12.   Photo . 

Biomicroscopic picture of a patient with scleral necrosis  

after brachytherapy of a ciliochoroidal melanoma. A 

through sclera defect is determined.  

 

ȼɔɝ. 13 Ɍ (Fig. 13 Ɍ) 

 

 

ȼɔɝ. 13 ɍ (Fig. 13 Ɏ) 

 

ȼɔɝ. 13.  ȰɔɌɏɜɌɘɘɧ. 

Ȯɑɜɚɫɞəɚɝɞɨ ɜɌɓɎɔɞɔɫ əɑɖɜɚɓɌ ɝɖɗɑɜɧ ɛɚɝɗɑ ɍɜɌɡɔɞɑɜɌɛɔɔ (ɘɑɞɚɐ ɚɢɑəɚɖ ȶɌɛɗɌəɌ-ȸɑɕɑɜɌ, ɗɚɏ-ɜɌəɖ ɞɑɝɞ): Ɍ - 

ɚɍɥɌɫ; ɍ - Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɗɚɖɌɗɔɓɌɢɔɔ ɚɛɟɡɚɗɔ (1 ð ɡɚɜɔɚɔɐɌɗɨəɌɫ, 2 - ɢɔɗɔɚɡɚɜɔɚɔɐɌɗɨəɌɫ). 

Fig. 13.   Diagrams.  

The probability of developing scleral necrosis after brachytherapy (Kaplan -Meier estimates method, log -rank test): a 

- general; b - depending on the location of the tumor (1 - choroidal, 2 - ciliochoroidal).  
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ɜɌɓɘɑɜɧ ɚɛɟɡɚɗɔ (h 5,4Ñ1,9 ɘɘ), ɛɚɗəɚɕ ɜɑɓɚɜɍ-

ɢɔɔ ɛɚɝɗɑ ɍɜɌɡɔɞɑɜɌɛɔɔ (ɖɌɖ ɘɚəɚɞɑɜɌɛɔɔ) 

ɟɐɌɗɚɝɨ ɐɚɝɞɔɣɨ ɟ 86 ɍɚɗɨəɧɡ (44,8%). 

Ȯ ɞɚɒɑ Ɏɜɑɘɫ, ɚɍɗɟɣɑəɔɑ ɟɎɑɌɗɨəɚɕ ɘɑɗɌ-

əɚɘɧ ɝɚɛɜɚɎɚɒɐɌɑɞɝɫ ɜɌɓɎɔɞɔɑɘ ɜɫɐɌ ɗɚɖɌɗɨ-

əɧɡ ɗɟɣɑɎɧɡ ɚɝɗɚɒəɑəɔɕ. ȷɟɣɑɎɧɑ ɚɝɗɚɒəɑəɔɫ, 

ɔɘɑɪɥɔɑɝɫ ɘɑɝɞɚ ɛɚɝɗɑ ɍɜɌɡɔɞɑɜɌɛɔɔ, ɚɞɣɌɝɞɔ 

ɫɎɗɫɪɞɝɫ ɚɒɔɐɌɑɘɧɘɔ ɔ ɛɜɑɐɝɞɌɎɗɫɪɞ ɝɚɍɚɕ 

ɑɝɞɑɝɞɎɑəəɧɕ ɔɝɡɚɐ (ɗɔɍɚ ɛɜɚɢɑɝɝ) ɚɍɗɟɣɑəɔɫ 

ɚɛɟɡɚɗɔ ɔ ɚɖɜɟɒɌɪɥɔɡ ɑɑ ɞɖɌəɑɕ ɏɗɌɓɌ. Ȯ ɝɎɫɓɔ 

ɝ ɩɞɔɘ ɞɑɜɘɔəɚɗɚɏɔɣɑɝɖɔ əɌɔɍɚɗɑɑ ɛɜɌɎɔɗɨəɧɘ 

ɝɗɑɐɚɎɌɗɚ ɍɧ ɟɖɌɓɧɎɌɞɨ ɔɡ ɖɌɖ çɛɚɝɞɗɟɣɑɎɧɑ 

ɩɠɠɑɖɞɧè ɔɗɔ çɛɚɍɚɣəɧɑ ɩɠɠɑɖɞɧè. ɃɌɝɞɚɞɌ, 

ɡɌɜɌɖɞɑɜ ɔ ɝɞɑɛɑəɨ ɎɧɜɌɒɑəəɚɝɞɔ çɚɝɗɚɒəɑ-

əɔɕè ɛɚɝɗɑ ɍɜɌɡɔɞɑɜɌɛɔɔ ɟɎɑɌɗɨəɚɕ ɘɑɗɌəɚɘɧ 

ɛɚ ɐɌəəɧɘ ɜɌɓɗɔɣəɧɡ ɔɝɝɗɑɐɚɎɌəɔɕ ɎɌɜɨɔɜɟɑɞ 

Ɏ ɤɔɜɚɖɔɡ ɛɜɑɐɑɗɌɡ, ɣɞɚ ɓɌɎɔɝɔɞ ɖɌɖ ɚɞ ɔɝ-

ɛɚɗɨɓɟɑɘɚɏɚ ɜɌɐɔɚɌɖɞɔɎəɚɏɚ ɔɝɞɚɣəɔɖɌ Ɏ ɚɠ-

ɞɌɗɨɘɚɌɛɛɗɔɖɌɞɚɜɑ (ȺȬ) (125 I, 103 Pd, 90Sr, 106 Ru, 
198 Au  ɔ ɐɜ.), ɞɌɖ ɔ ɚɞ ɜɌɓɘɑɜɚɎ ɚɛɟɡɚɗɔ ɔ ɛɗɌ-

əɔɜɟɑɘɚɕ ɌɛɔɖɌɗɨəɚɕ ɐɚɓɧ ɔɓɗɟɣɑəɔɫ. Ȯ ɝɎɫɓɔ 

ɝ ɩɞɔɘ ɝɜɌɎəɑəɔɑ ɗɔɞɑɜɌɞɟɜəɧɡ ɐɌəəɧɡ ɛɚ ɣɌ-

ɝɞɚɞɑ ɔ ɡɌɜɌɖɞɑɜɟ ɗɟɣɑɎɧɡ ɚɝɗɚɒəɑəɔɕ ɛɚɝɗɑ 

ɍɜɌɡɔɞɑɜɌɛɔɔ ɟɎɑɌɗɨəɚɕ ɘɑɗɌəɚɘɧ əɚɝɔɞ əɑɖɚ-

ɞɚɜɧɕ ɟɝɗɚɎəɧɕ ɡɌɜɌɖɞɑɜ. Ȯ əɌɝɞɚɫɥɑɕ ɜɌɍɚɞɑ 

ɛɜɚɎɚɐɔɞɝɫ ɚɛɜɑɐɑɗɑəɔɑ ɗɟɣɑɎɧɡ ɚɝɗɚɒəɑəɔɕ 

ɛɚɝɗɑ ȭȾ ɝ ɛɜɔɘɑəɑəɔɑɘ 106 Ru/ 106 Rh ȺȬ (ȁ-

ɚɍɗɟɣɑəɔɫ). 

ȯɑɘɚɠɞɌɗɨɘ ɫɎɗɫɑɞɝɫ ɚɐəɔɘ ɔɓ ɝɑɜɨɑɓəɧɡ 

ɚɝɗɚɒəɑəɔɕ ɍɜɌɡɔɞɑɜɌɛɔɔ ɔ ɟɝɟɏɟɍɗɫɑɞ ɞɑɣɑəɔɑ 

ɚɛɟɡɚɗɑɎɚɏɚ ɛɜɚɢɑɝɝɌ, ɛɜɔɎɚɐɫ ɖ ɝəɔɒɑəɔɪ Ɏɔ-

ɓɟɌɗɨəɧɡ ɠɟəɖɢɔɕ ɏɗɌɓɌ Ɏɛɗɚɞɨ ɐɚ ɛɚɗəɚɏɚ ɔɝ-

ɣɑɓəɚɎɑəɔɫ ɓɜɑəɔɫ c ɚɐəɚɕ ɝɞɚɜɚəɧ ɔ ɓɌɞɜɟɐ-

əɑəɔɪ ɎɔɓɟɌɗɨəɚɏɚ ɗɚɖɌɗɨəɚɏɚ ɖɚəɞɜɚɗɫ ɚɛɟɡɚ-

ɗɔ ð ɝ ɐɜɟɏɚɕ. Ȯ ɚɝəɚɎɑ ɘɑɡɌəɔɓɘɌ ɏɑɘɚɠɞɌɗɨɘɌ 

ɗɑɒɔɞ ɗɟɣɑɎɌɫ ɎɌɝɖɟɗɚɛɌɞɔɫ, ɖɚɞɚɜɌɫ ɛɜɔɎɚɐɔɞ 

ɖ ɟɎɑɗɔɣɑəɔɪ ɛɜɚəɔɢɌɑɘɚɝɞɔ ɖɌɖ ɝɚɍɝɞɎɑəəɧɡ 

ɝɚɝɟɐɚɎ ɚɛɟɡɚɗɔ, ɞɌɖ ɔ ɝɚɝɟɐɚɎ ɝɑɞɣɌɞɖɔ ɔ ɡɚ-

ɜɔɚɔɐɑɔ ɝ ɛɚɝɗɑɐɟɪɥɔɘ Ɏɧɡɚɐɚɘ ɠɚɜɘɑəəɧɡ 

ɩɗɑɘɑəɞɚɎ ɖɜɚɎɔ Ɏ ɘɑɒɖɗɑɞɚɣəɚɑ ɛɜɚɝɞɜɌəɝɞɎɚ 

[9]. ɃɌɝɞɚɞɌ ɏɑɘɚɠɞɌɗɨɘɌ ɛɚɝɗɑ ɍɜɌɡɔɞɑɜɌɛɔɔ 

ɛɚ ɐɌəəɧɘ ɜɌɓɗɔɣəɧɡ ɌɎɞɚɜɚɎ ɎɌɜɨɔɜɟɑɞ ɚɞ 3 

ɐɚ 36% [9, 10]. ȹɌɔɍɚɗɑɑ ɣɌɝɞɚɑ ɜɌɓɎɔɞɔɑ ɏɑɘɚ-

ɠɞɌɗɨɘɌ Ɏ ɜɌəəɔɑ ɝɜɚɖɔ ɛɚɝɗɑ ɍɜɌɡɔɞɑɜɌɛɔɔ 

(ɍɚɗɑɑ ɣɑɘ Ĳ ɝɗɟɣɌɑɎ) ɛɚɐɞɎɑɜɒɐɌɑɞ ɜɚɗɨ ɎɌɝɖɟ-

ɗɚɛɌɞɔɔ, əɌɔɍɚɗɑɑ ɎɧɜɌɒɑəəɟɪ Ɏ ɛɑɜɔɚɐ 

ɚɝɞɜɚɕ ɗɟɣɑɎɚɕ ɜɑɌɖɢɔɔ (ɛɑɜɎɧɑ 2-3 ɘɑɝɫɢɌ ɛɚ-

ɝɗɑ ȭȾ), ɣɞɚ ɔ əɌɍɗɪɐɌɗɚɝɨ Ɏ əɌɤɑɘ ɔɝɝɗɑɐɚɎɌ-

əɔɔ. ȭɑɓɟɝɗɚɎəɧɘ ɠɌɖɞɚɜɚɘ, ɛɚɎɧɤɌɪɥɔɘ 

ɜɔɝɖ ɏɑɘɚɠɞɌɗɨɘɌ, ɫɎɗɫɑɞɝɫ ɍɚɗɨɤɚɕ ɜɌɓɘɑɜ 

ɚɛɟɡɚɗɔ (Ɍ ɔɘɑəəɚ ɑɑ ɛɜɚɘɔəɑəɢɔɫ) ɔ, ɝɚɚɞɎɑɞ-

ɝɞɎɑəəɚ, ɍɚɗɨɤɔɑ ɐɚɓɧ ɔɚəɔɓɔɜɟɪɥɑɏɚ ɔɓɗɟɣɑ-

əɔɫ ɛɜɔ ȭȾ. ȹɌɔɍɚɗɑɑ ɣɌɝɞɚɑ ɜɌɓɎɔɞɔɑ ɏɑɘɚɠ-

ɞɌɗɨɘɌ ɟ ɗɔɢ ɝ ɏɜɔɍɚɎɔɐəɚɕ ɠɚɜɘɚɕ ɚɛɟɡɚɗɔ 

ɫɎɗɫɑɞɝɫ ɔɓɎɑɝɞəɧɘ, ɣɞɚ ɞɌɖɒɑ ɛɚɐɞɎɑɜɒɐɌɑɞɝɫ 

əɌɤɔɘ ɔɝɝɗɑɐɚɎɌəɔɑɘ ɔ ɚɍɦɫɝəɫɑɞɝɫ ɟɝɟɏɟɍɗɑ-

əɔɑɘ ɢɔɜɖɟɗɫɞɚɜəɧɡ əɌɜɟɤɑəɔɕ (ɫɎɗɑəɔɕ ɝɞɌ-

ɓɌ), ɔɘɑɪɥɔɡ ɘɑɝɞɚ Ɏ ɚɍɗɌɝɞɔ Ɏɑɜɡɟɤɖɔ (çɤɌ-

ɛɚɣɖɑè) ɏɜɔɍɚɎɔɐəɚɕ ɘɑɗɌəɚɘɧ ɛɚɝɗɑ ɍɜɌɡɔɞɑ-

ɜɌɛɔɔ. ȴəɞɑɜɑɝəɧɘ ɚɖɌɓɌɗɝɫ ɞɚɞ ɠɌɖɞ, ɣɞɚ ɏɑ-

ɘɚɠɞɌɗɨɘ, ɍɟɐɟɣɔ ɏɑɘɚɐɔəɌɘɔɣɑɝɖɔɘ ɚɝɗɚɒəɑ-

əɔɑɘ, əɑ ɓɌɎɔɝɑɗ ɚɞ ɝɞɑɛɑəɔ ɎɌɝɖɟɗɫɜɔɓɌɢɔɔ 

ɝɌɘɚɕ ɚɛɟɡɚɗɔ ɔ ɚɐɔəɌɖɚɎɚ ɣɌɝɞɚ əɌɍɗɪɐɌɗɝɫ 

ɛɜɔ ɏɔɛɚ- ɔ ɏɔɛɑɜɎɌɝɖɟɗɫɜəɧɡ ɘɑɗɌəɚɘɌɡ, ɝɚ-

ɝɞɌɎɔɎ 19,8% ɔ 20,2% ɝɚɚɞɎɑɞɝɞɎɑəəɚ. Ȯ ɞɚ ɒɑ 

Ɏɜɑɘɫ, ɜɌɓɗɔɣɔɫ ɛɚ ɌəɏɔɚɌɜɡɔɞɑɖɞɚəɔɖɑ ɟ ɍɚɗɨ-

əɧɡ ɝ ɔ ɍɑɓ ɏɑɘɚɠɞɌɗɨɘɌ, ɝɖɚɜɑɑ Ɏɝɑɏɚ, ɝɚɛɜɫ-

ɒɑəɧ ɝ ɏɜɔɍɚɎɔɐəɚɕ ɠɚɜɘɚɕ, ɛɜɔ ɖɚɞɚɜɚɕ ɔ 

əɌɔɍɚɗɑɑ ɣɌɝɞɚ ɎɝɞɜɑɣɌɑɞɝɫ ɩɡɚɏɜɌɠɔɣɑɝɖɌɫ ɐɑ-

ɞɑɖɢɔɫ çɖɜɟɛəɧɡè ɝɚɝɟɐɚɎ Ɏ ɚɍɗɌɝɞɔ ɚɝəɚɎɌəɔɫ 

ɔ ɛɑɜɑɤɑɕɖɌ ɚɛɟɡɚɗɔ. ȰɜɟɏɌɫ ɎɌɒəɌɫ ɚɝɚɍɑə-

əɚɝɞɨ, ɖɚɞɚɜɌɫ ɓɌɝɗɟɒɔɎɌɑɞ ɎəɔɘɌəɔɫ ð ɩɞɚ Ɍɝ-

ɝɚɢɔɌɢɔɫ ɏɑɘɚɠɞɌɗɨɘɌ ɝɚ ɝɞɑɛɑəɨɪ ɜɑɓɚɜɍɢɔɔ 

ɚɛɟɡɚɗɔ ɛɚɝɗɑ ɍɜɌɡɔɞɑɜɌɛɔɔ. ȹɌɔɍɚɗɨɤɌɫ ɖɚɜ-

ɜɑɗɫɢɔɫ ɏɑɘɚɠɞɌɗɨɘɌ ɝ əɑɛɚɗəɚɕ ɜɑɏɜɑɝɝɔɕ 

ɚɛɟɡɚɗɔ ɔ ɛɜɚɐɚɗɒɑəəɧɘ ɜɚɝɞɚɘ, ɛɚɓɎɚɗɫɑɞ 

ɜɌɝɝɘɌɞɜɔɎɌɞɨ ɏɑɘɚɠɞɌɗɨɘ əɑ ɞɚɗɨɖɚ ɖɌɖ ɠɌɖ-

ɞɚɜ, ɫɎɗɫɪɥɔɕɝɫ ɛɜɔɣɔəɚɕ ɝəɔɒɑəɔɫ ɓɜɑəɔɫ 

ɍɚɗɨəɚɏɚ ɔ ɟɡɟɐɤɌɪɥɔɕ ɎɔɓɟɌɗɨəɧɕ ɖɚəɞɜɚɗɨ 

ɚɛɟɡɚɗɔ, əɚ ɔ ɛɜɚɏəɚɝɞɔɣɑɝɖɔɘ ɖɜɔɞɑɜɔɑɘ Ɏ 

ɚɞəɚɤɑəɔɔ ɚɛɟɡɚɗɑɎɚɕ ɜɑɏɜɑɝɝɔɔ ɛɚɝɗɑ ɍɜɌɡɔ-

ɞɑɜɌɛɔɔ.  

ȺɛɞɔɣɑɝɖɌɫ əɑɕɜɚɛɌɞɔɫ ɝɣɔɞɌɑɞɝɫ əɌɔɍɚ-

ɗɑɑ ɣɌɝɞɧɘ ɚɝɗɚɒəɑəɔɑɘ ɗɟɣɑɎɚɕ ɞɑɜɌɛɔɔ ɟɎɑ-

Ɍɗɨəɚɕ ɘɑɗɌəɚɘɧ, ɖɚɞɚɜɌɫ ɫɎɗɫɑɞɝɫ əɑɔɓɍɑɒ-

əɧɘ ɜɑɓɟɗɨɞɌɞɚɘ ɜɌɐɔɚɚɍɗɟɣɑəɔɫ ɓɜɔɞɑɗɨəɚɏɚ 

əɑɜɎɌ (ȳȹ) ɔ ɐɔɝɖɌ ɓɜɔɞɑɗɨəɚɏɚ əɑɜɎɌ (Ȱȳȹ), 

ɛɚɛɌɐɌɪɥɔɡ Ɏ ɓɚəɟ ɚɍɗɟɣɑəɔɫ. ȺəɌ ɛɜɔɎɚɐɔɞ ɖ 

ɛɚɝɞɑɛɑəəɚɘɟ ɍɑɓɍɚɗɑɓəɑəəɚɘɟ ɝəɔɒɑəɔɪ ɓɜɑ-

əɔɫ ɍɚɗɨəɧɡ ɟɎɑɌɗɨəɚɕ ɘɑɗɌəɚɘɚɕ Ɏɛɗɚɞɨ ɐɚ 

ɛɚɗəɚɏɚ ɔɝɣɑɓəɚɎɑəɔɫ. Ȯ ɏɑəɑɓɑ ɗɟɣɑɎɚɕ əɑɕɜɚ-

ɛɌɞɔɔ ɜɌɝɝɘɌɞɜɔɎɌɪɞ ɐɎɌ ɖɗɪɣɑɎɧɡ ɘɑɡɌəɔɓ-

ɘɌ: 1) ɛɑɜɎɔɣəɟɪ ɏɔɍɑɗɨ Ɏɚɗɚɖɚə ɓɜɔɞɑɗɨəɚɏɚ 

əɑɜɎɌ ɛɚɐ ɐɑɕɝɞɎɔɑɘ ɔɚəɔɓɔɜɟɪɥɑɏɚ ɔɓɗɟɣɑ-

əɔɫ, 2) ɜɌɐɔɚɌɍɗɫɢɔɪ ɓɌɐəɔɡ ɖɚɜɚɞɖɔɡ ɢɔɗɔɌɜ-

əɧɡ Ɍɜɞɑɜɔɕ, ɖɚɞɚɜɧɑ ɫɎɗɫɪɞɝɫ ɔɝɞɚɣəɔɖɚɘ 

ɖɜɚɎɚɝəɌɍɒɑəɔɫ Ȱȳȹ, ɝ ɛɚɝɗɑɐɟɪɥɑɕ ɔɤɑɘɔɑɕ 

Ȱȳȹ ɔ Ɏɞɚɜɔɣəɚɕ ɏɔɍɑɗɨɪ Ɏɚɗɚɖɚə ɓɜɔɞɑɗɨəɚɏɚ 

əɑɜɎɌ [16]. Ȯ ɍɚɗɑɑ ɛɚɓɐəɔɑ ɝɜɚɖɔ ɛɚɝɗɑ ɍɜɌɡɔ-

ɞɑɜɌɛɔɔ Ɏ ɏɑəɑɓɑ ɗɟɣɑɎɚɕ əɑɕɜɚɛɌɞɔɔ ɝɗɑɐɟɑɞ 

ɜɌɝɝɘɌɞɜɔɎɌɞɨ ɞɌɖɒɑ ɔ ɞɚɖɝɔɣɑɝɖɚɑ Ɏɚɓɐɑɕ-

ɝɞɎɔɑ ɛɜɚɐɟɖɞɚɎ ɗɔɓɔɝɌ ɚɍɗɟɣɑəəɚɕ ɚɛɟɡɚɗɔ əɌ 

ɝɞɜɟɖɞɟɜɧ ɏɗɌɓɌ, Ɏ ɞɚɘ ɣɔɝɗɑ əɌ ɐɔɝɖ ɓɜɔɞɑɗɨ-

əɚɏɚ əɑɜɎɌ ɔ ɝɑɞɣɌɞɖɟ. ȹɌɗɔɣɔɑ ɗɟɣɑɎɧɡ ɔɓɘɑ-

əɑəɔɕ ɓɜɔɞɑɗɨəɚɏɚ əɑɜɎɌ ɚɝɟɥɑɝɞɎɗɫɗɔ ɛɚ ɐɌə-

əɧɘ ɖɗɔəɔɣɑɝɖɚɕ ɖɌɜɞɔəɧ (ɛɜɔ ɟɝɗɚɎɔɔ ɛɜɚ-

ɓɜɌɣəɧɡ ɚɛɞɔɣɑɝɖɔɡ ɝɜɑɐ ɏɗɌɓɌ) (ɜɔɝ. 5). ȶɗɔəɔ-

ɣɑɝɖɌɫ ɝɔɘɛɞɚɘɌɞɔɖɌ ɎɖɗɪɣɌɑɞ ɚɞɑɖ ɐɔɝɖɌ ɓɜɔ-

ɞɑɗɨəɚɏɚ əɑɜɎɌ, ɖɜɚɎɚɔɓɗɔɫəɔɫ, ɝɟɒɑəɔɑ ɝɚɝɟ-

ɐɚɎ ɝɑɞɣɌɞɖɔ, ɘɚəɚɞɚəəɚɝɞɨ Ȱȳȹ, ɛɚɍɗɑɐəɑəɔɑ ɝ 

ɛɚɝɞɑɛɑəəɧɘ ɛɑɜɑɡɚɐɚɘ Ɏ ɛɚɝɞɗɟɣɑɎɟɪ Ɍɞɜɚ-

ɠɔɪ. Ȯɛɚɗəɑ ɚɣɑɎɔɐəɚ, ɣɞɚ ɗɟɣɑɎɌɫ ɚɛɞɔɣɑɝɖɌɫ 

əɑɕɜɚɛɌɞɔɫ ɣɌɥɑ Ɏɝɑɏɚ ɚɛɜɑɐɑɗɫɗɌɝɨ ɟ ɍɚɗɨəɧɡ 

ɝ ɪɖɝɞɌ- ɔ ɛɌɜɌɛɌɛɔɗɗɫɜəɚɕ ɗɚɖɌɗɔɓɌɢɔɑɕ ɚɛɟ-

ɡɚɗɔ, ɣɞɚ ɚɍɟɝɗɚɎɗɑəɚ ɖɚəɞɌɖɞɚɘ ɜɌɐɔɚɌɖɞɔɎəɚ-

ɏɚ ɚɠɞɌɗɨɘɚɌɛɛɗɔɖɌɞɚɜɌ (ȺȬ) ɝɚ ɓɜɔɞɑɗɨəɧɘ 

əɑɜɎɚɘ (ɗɔɍɚ ɘɔəɔɘɌɗɨəɚɕ ɐɔɝɞɌəɢɔɑɕ ɘɑɒɐɟ 

əɔɘɔ) Ɏ ɛɜɚɢɑɝɝɑ ɍɜɌɡɔɞɑɜɌɛɔɔ ɔ, ɝɚɚɞɎɑɞ-

ɝɞɎɑəəɚ, ɍɚɗɨɤɔɘ ɜɌɝɛɜɑɐɑɗɑəɔɑɘ ɝɟɘɘɌɜəɚɕ 

ɐɚɓɧ ɔɚəɔɓɟɪɥɑɏɚ ɔɓɗɟɣɑəɔɫ əɌ ɓɚəɟ Ȱȳȹ [10, 
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12, 17]. ȴɘɑəəɚ ɩɞɔɘ ɔ ɚɍɦɫɝəɫɑɞɝɫ ɍɚɗɑɑ ɣɌ-

ɝɞɚɑ ɚɛɜɑɐɑɗɑəɔɑ ɚɛɞɔɣɑɝɖɚɕ əɑɕɜɚɛɌɞɔɔ ɛɜɔ 

ɘɑɗɌəɚɘɑ ɡɚɜɔɚɔɐɑɔ, ɣɑɘ ɛɜɔ ɢɔɗɔɚɡɚɜɔɚɐɌɗɨ-

əɚɕ ɘɑɗɌəɚɘɑ (80,9% ɛɜɚɞɔɎ 52,9%). 

ȮɑɝɨɘɌ ɔəɞɑɜɑɝəɧɘ ɚɖɌɓɌɗɔɝɨ ɜɑɓɟɗɨɞɌɞɧ, 

ɖɌɝɌɪɥɔɑɝɫ ɣɌɝɞɚɞɧ ɗɟɣɑɎɚɕ əɑɕɜɚɛɌɞɔɔ ɟ 

ɍɚɗɨəɧɡ ɝ ɜɌɓɗɔɣəɚɕ ɩɠɠɑɖɞɔɎəɚɝɞɨɪ ɍɜɌɡɔɞɑ-

ɜɌɛɔɔ. ȭɚɗɨɤɔɕ ɟɐɑɗɨəɧɕ Ɏɑɝ ɍɚɗɨəɧɡ ɝ ɛɚɗəɚɕ 

ɜɑɓɚɜɍɢɔɑɕ ɚɛɟɡɚɗɔ ɛɚɝɗɑ ɍɜɌɡɔɞɑɜɌɛɔɔ, ɝɖɚɜɑɑ 

Ɏɝɑɏɚ, ɝɚɛɜɫɒɑə ɝ ɚɍɗɔɞɑɜɌɢɔɑɕ ɖɌɖ ɓɌɐəɔɡ ɢɔ-

ɗɔɌɜəɧɡ Ɍɜɞɑɜɔɕ, ɠɚɜɘɔɜɟɪɥɔɡ əɑɛɚɝɜɑɐ-

ɝɞɎɑəəɚ ɡɚɜɔɚɔɐɑɪ, ɞɌɖ ɔ ɢɑəɞɜɌɗɨəɚɕ Ɍɜɞɑɜɔɔ 

ɝɑɞɣɌɞɖɔ (ɂȬȽ) ɔ ɑɑ ɎɑɞɎɑɕ. ȿɣɔɞɧɎɌɫ ɞɚɞ ɠɌɖɞ, 

ɣɞɚ ɂȬȽ ɔɏɜɌɑɞ əɑ ɛɚɝɗɑɐəɪɪ ɜɚɗɨ Ɏ ɖɜɚɎɚ-

ɝəɌɍɒɑəɔɔ ɟɎɑɌɗɨəɚɕ ɘɑɗɌəɚɘɧ, ɝɗɑɐɟɑɞ ɚɒɔ-

ɐɌɞɨ, ɣɞɚ ɝəɔɒɑəɔɑ ɏɑɘɚɐɔəɌɘɔɖɔ Ɏ ɂȬȽ ɔ ɑɑ 

ɎɑɞɎɫɡ Ɏ ɜɑɓɟɗɨɞɌɞɑ ɜɌɐɔɚɚɍɗɟɣɑəɔɫ ɏɗɌɓɌ əɑɔɓ-

ɍɑɒəɚ ɛɜɔɎɑɐɑɞ ɖ əɌɜɟɤɑəɔɪ ɖɜɚɎɚɝəɌɍɒɑəɔɫ 

ɔ Ɏ ɟɎɑɌɗɨəɚɕ ɘɑɗɌəɚɘɑ, ɛɚɞɑəɢɔɜɟɫ, ɞɌɖɔɘ ɚɍ-

ɜɌɓɚɘ, ɛɜɫɘɚɑ ɗɟɣɑɎɚɑ ɎɚɓɐɑɕɝɞɎɔɑ əɌ ɚɛɟɡɚɗɑ-

Ɏɧɑ ɖɗɑɞɖɔ. Ȯ ɝɎɫɓɔ ɝ ɩɞɔɘ, ɗɟɣɑɎɟɪ əɑɕɜɚɛɌ-

ɞɔɪ ɝɗɑɐɟɑɞ ɜɌɝɝɘɌɞɜɔɎɌɞɨ ɖɌɖ ɚɐɔə ɔɓ ɛɜɔ-

ɓəɌɖɚɎ ɩɠɠɑɖɞɔɎəɚɝɞɔ ɗɚɖɌɗɨəɚɏɚ ɚɍɗɟɣɑəɔɫ 

ɚɛɟɡɚɗɔ. ȿɣɔɞɧɎɌɫ ɩɞɚɞ ɠɌɖɞ, ɛɜɔɘɑəɑəɔɑ ɜɌɓ-

ɗɔɣəɧɡ ɘɑɐɔɖɌɘɑəɞɚɎ, ɟɗɟɣɤɌɪɥɔɡ ɞɜɚɠɔɖɟ 

ɝɑɞɣɌɞɖɔ ɔ ɓɜɔɞɑɗɨəɚɏɚ əɑɜɎɌ, Ɍ ɞɌɖɒɑ ɛɜɚɎɑ-

ɐɑəɔɑ ɗɌɓɑɜəɚɕ ɖɚɌɏɟɗɫɢɔɔ ɝɑɞɣɌɞɖɔ ɝ ɌəɌɗɚ-

ɏɔɣəɚɕ ɢɑɗɨɪ, ɫɎɗɫɑɞɝɫ əɑɛɜɔɑɘɗɑɘɧɘ. 

ȮɞɚɜɔɣəɌɫ ɏɗɌɟɖɚɘɌ, ɔɘɑɪɥɌɫ ɘɑɝɞɚ ɛɚ-

ɝɗɑ ɍɜɌɡɔɞɑɜɌɛɔɔ, ɝɚɛɜɚɎɚɒɐɌɑɞɝɫ ɍɚɗɑɎɧɘ 

ɝɔəɐɜɚɘɚɘ ɔ ɜɑɓɖɚ ɟɡɟɐɤɌɑɞ ɞɑɣɑəɔɑ ɚɛɟɡɚɗɑ-

Ɏɚɏɚ ɛɜɚɢɑɝɝɌ ɛɚɝɗɑ ȭȾ. ȸɑɡɌəɔɓɘ ɜɌɓɎɔɞɔɫ 

Ɏɞɚɜɔɣəɚɕ ɏɗɌɟɖɚɘɧ ɝɗɚɒəɧɕ ɔ ɚɝɞɌɑɞɝɫ ɐɚ 

ɖɚəɢɌ əɑ ɔɓɟɣɑəəɧɘ. ȺɝəɚɎəɧɘ Ɏ ɝɡɑɘɑ ɜɌɓɎɔ-

ɞɔɫ Ɏɞɚɜɔɣəɚɕ ɏɗɌɟɖɚɘɧ ɜɌɝɝɘɌɞɜɔɎɌɑɞɝɫ ɜɌɓ-

Ɏɔɞɔɑ ɔɤɑɘɔɔ ɚɍɚɗɚɣɑɖ ɏɗɌɓɌ Ɏ ɜɑɓɟɗɨɞɌɞɑ ɚɍ-

ɗɟɣɑəɔɫ ɔ ɗɟɣɑɎɚɑ Ɍɝɑɛɞɔɣɑɝɖɚɑ ɎɚɝɛɌɗɑəɔɑ [18, 

19]. ȷɔɞɑɜɌɞɟɜəɧɑ ɐɌəəɧɑ ɐɑɘɚəɝɞɜɔɜɟɪɞ, ɣɞɚ 

ɣɌɝɞɚɞɌ Ɏɞɚɜɔɣəɚɕ ɏɗɌɟɖɚɘɧ ɝɚɝɞɌɎɗɫɑɞ ɚɞ 1,1% 

ɐɚ 60% [10, 11]. ȮɞɚɜɔɣəɌɫ ɏɗɌɟɖɚɘɌ, ɖɌɖ ɔ ɐɜɟ-

ɏɔɑ ɚɝɗɚɒəɑəɔɫ, ɣɌɥɑ əɌɍɗɪɐɌɗɔɝɨ ɟ ɗɔɢ ɝ 

ɍɚɗɨɤɔɘɔ ɜɌɓɘɑɜɌɘɔ ɚɛɟɡɚɗɔ ɔ, ɝɚɚɞɎɑɞɝɞɎɑə-

əɚ, ɍɚɗɨɤɔɘɔ ɓəɌɣɑəɔɫɘɔ ɝɟɘɘɌɜəɚɕ ɛɚɎɑɜɡ-

əɚɝɞəɚɕ ɐɚɓɧ ɔɚəɔɓɔɜɟɪɥɑɏɚ ɔɓɗɟɣɑəɔɫ. ȸɧ 

ɞɌɖɒɑ ɎɧɫɎɔɗɔ, ɣɞɚ ɛɜɚɐɚɗɒɑəəɧɕ ɜɚɝɞ ɛɚɝɗɑ 

ɍɜɌɡɔɞɑɜɌɛɔɔ ɣɌɥɑ ɖɚɜɜɑɗɔɜɚɎɌɗ ɝ Ɏɞɚɜɔɣəɚɕ 

ɏɗɌɟɖɚɘɚɕ. ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɖɚəɞɜɚɗɨ ɟɜɚɎəɫ 

ɎəɟɞɜɔɏɗɌɓəɚɏɚ ɐɌɎɗɑəɔɫ, ɖɌɖ Ɏ ɜɌəəɔɑ, ɞɌɖ ɔ Ɏ 

ɛɚɓɐəɔɑ ɝɜɚɖɔ ɛɚɝɗɑ ɍɜɌɡɔɞɑɜɌɛɔɔ ɫɎɗɫɑɞɝɫ 

ɚɍɫɓɌɞɑɗɨəɧɘ ɐɗɫ ɗɚɖɌɗɨəɚɏɚ ɖɚəɞɜɚɗɫ ɚɛɟɡɚɗɑ-

Ɏɚɏɚ ɛɜɚɢɑɝɝɌ ɔ ɝɚɡɜɌəɑəɔɫ ɏɗɌɓɌ ɍɚɗɨəɚɏɚ. 

ȹɑɖɜɚɓ ɝɖɗɑɜɧ ð ɚɐəɚ ɔɓ əɌɔɍɚɗɑɑ ɜɑɐɖɔɡ 

ɗɟɣɑɎɧɡ ɚɝɗɚɒəɑəɔɕ ɗɑɣɑəɔɫ ɎəɟɞɜɔɏɗɌɓəɧɡ 

ɚɛɟɡɚɗɑɕ, ɣɞɚ ɚɍɟɝɗɚɎɗɑəɚ Ɏɧɝɚɖɚɕ ɞɚɗɑɜɌəɞəɚ-

ɝɞɨɪ ɝɖɗɑɜɧ (ɖɚɗɗɌɏɑəɌ ɝɖɗɑɜɧ) ɖ ɜɌɐɔɚɚɍɗɟɣɑ-

əɔɪ [8, 10, 19, 20, 22]. ɃɌɝɞɚɞɌ ɑɏɚ ɛɚ ɐɌəəɧɘ 

ɜɌɓɗɔɣəɧɡ ɌɎɞɚɜɚɎ ɎɌɜɨɔɜɟɑɞ ɚɞ 0% ɐɚ 33% [22, 

24, 25, 26, 27, 28]. Ȯ ɞɚ ɒɑ Ɏɜɑɘɫ, əɑɖɜɚɓ ɝɖɗɑ-

ɜɧ ɝɣɔɞɌɑɞɝɫ ɚɐəɔɘ ɔɓ ɏɜɚɓəɧɡ ɚɝɗɚɒəɑəɔɕ Ɏ 

ɝɔɗɟ Ɏɧɝɚɖɚɏɚ ɜɔɝɖɌ ɛɑɜɠɚɜɌɢɔɔ ɏɗɌɓɌ (ɝɖɎɚɓ-

əɚɕ əɑɖɜɚɓ ɝɖɗɑɜɧ) Ɏ ɛɜɚɑɖɢɔɔ ɗɚɖɌɗɔɓɌɢɔɔ 

ɚɛɟɡɚɗɔ ɔ ɎɧɡɚɐɌ ɚɝɞɌɞɚɣəɚɕ ɚɛɟɡɚɗɔ əɌ ɛɚ-

Ɏɑɜɡəɚɝɞɨ ɏɗɌɓɌ [20, 29, 30]. Ȯ ɛɌɞɚɏɑəɑɓɑ ɜɌɓ-

Ɏɔɞɔɫ ɗɟɣɑɎɚɏɚ əɑɖɜɚɓɌ ɝɖɗɑɜɧ ɜɌɝɝɘɌɞɜɔɎɌɪɞ 

ɐɎɌ ɚɝəɚɎəɧɡ ɘɑɡɌəɔɓɘɌ: 1) ɛɜɫɘɚɑ Ɏɚɓɐɑɕ-

ɝɞɎɔɑ ɔɚəɔɓɔɜɟɪɥɑɏɚ ɔɓɗɟɣɑəɔɫ əɌ ɝɖɗɑɜɟ, 2) 

əɑɛɜɫɘɚɑ ɎɚɓɐɑɕɝɞɎɔɑ, ɚɍɟɝɗɚɎɗɑəəɚɑ ɢɔɞɚɞɚɖ-

ɝɔɣɑɝɖɔɘ ɩɠɠɑɖɞɚɘ əɑɖɜɚɞɔɣɑɝɖɔɡ ɘɌɝɝ ɟɎɑ-

Ɍɗɨəɚɕ ɘɑɗɌəɚɘɧ, ɗɚɖɌɗɨəɧɘ ɔɤɑɘɔɣɑɝɖɔɘ 

ɎɚɝɛɌɗɑəɔɑɘ ɛɜɔ Ɏɜɑɘɑəəɚɘ ɛɑɜɑɝɑɣɑəɔɔ 

ɘɧɤɢɧ, ɝɖɜɧɞɧɘɔ Ɍɟɞɚɔɘɘɟəəɧɘɔ ɎɚɝɛɌɗɔ-

ɞɑɗɨəɧɘɔ ɛɜɚɢɑɝɝɌɘɔ [22, 23, 24, 29, 30]. Ȼɜɑ-

ɎɌɗɔɜɚɎɌəɔɑ ɣɌɝɞɚɞɧ ɗɟɣɑɎɧɡ əɑɖɜɚɓɚɎ ɟ ɍɚɗɨ-

əɧɡ ɝ ɂɁ ɗɚɖɌɗɔɓɌɢɔɕ ɚɛɟɡɚɗɔ (ɜɔɝ. 13 ɍ) ɘɚɒ-

əɚ ɚɍɦɫɝəɔɞɨ ɝɗɑɐɟɪɥɔɘ. Ȯɚ-ɛɑɜɎɧɡ, ɔɓɎɑɝɞəɚ, 

ɣɞɚ ɞɚɗɥɔəɌ ɝɖɗɑɜɧ ɟ Ɏɓɜɚɝɗɚɏɚ ɣɑɗɚɎɑɖɌ Ɏ ɚɍ-

ɗɌɝɞɔ ɓɌɐəɑɏɚ ɛɚɗɪɝɌ ɏɗɌɓɌ ɝɚɝɞɌɎɗɫɑɞ ɚɖɚɗɚ 1 

ɘɘ, ɖɚɞɚɜɌɫ ɛɚɝɞɑɛɑəəɚ ɟɘɑəɨɤɌɑɞɝɫ Ɏ ɚɍɗɌɝɞɔ 

ɩɖɎɌɞɚɜɌ ɔ ɛɜɑɩɖɎɌɞɚɜɔɌɗɨəɚɕ ɓɚəɑ, ɏɐɑ ɚəɌ 

ɝɚɝɞɌɎɗɫɑɞ 0,3-0,5 ɘɘ (əɌɔɍɚɗɑɑ ɞɚəɖɌɫ Ɏ ɚɍɗɌ-

ɝɞɔ ɛɜɔɖɜɑɛɗɑəɔɫ ɝɟɡɚɒɔɗɔɫ ɩɖɝɞɜɌɚɖɟɗɫɜəɧɡ 

ɘɧɤɢ ɖ ɏɗɌɓɟ), Ɏ ɝɎɫɓɔ ɝ ɣɑɘ, ɔ Ɏɑɜɚɫɞəɚɝɞɨ 

ɝɖɗɑɜɚɘɌɗɫɢɔɔ Ɏ ɩɞɚɕ ɓɚəɑ ɓəɌɣɔɞɑɗɨəɚ Ɏɧɤɑ. 

Ȯɚ-Ɏɞɚɜɧɡ, əɑɚɍɡɚɐɔɘɚ ɚɞɘɑɞɔɞɨ ɚɝɚɍɑəəɚɝɞɔ 

ɜɑɏɑəɑɜɌɢɔɔ ɝɖɗɑɜɧ ɛɚɝɗɑ ɗɟɣɑɎɚɕ ɞɑɜɌɛɔɔ 

ɎəɟɞɜɔɏɗɌɓəɧɡ ɚɛɟɡɚɗɑɕ. Ȼɚɝɗɑ ɍɜɌɡɔɞɑɜɌɛɔɔ Ɏ 

ɝɖɗɑɜɑ ɎɚɓəɔɖɌɪɞ ɞɫɒɑɗɧɑ ɛɌɞɚɘɚɜɠɚɗɚɏɔɣɑ-

ɝɖɔɑ ɔɓɘɑəɑəɔɫ, ɚɐəɌɖɚ ɝɛɟɝɞɫ 5-8 ɘɑɝɫɢɑɎ 

əɌɣɔəɫɪɞɝɫ ɎɚɝɝɞɌəɚɎɔɞɑɗɨəɧɑ ɛɜɚɗɔɠɑɜɌɞɔɎ-

əɧɑ ɛɜɚɢɑɝɝɧ, ɖɚɞɚɜɧɑ ɖ 1,5-2 ɏɚɐɌɘ ɓɌɖɌəɣɔ-

ɎɌɪɞɝɫ ɠɚɜɘɔɜɚɎɌəɔɑɘ ɜɟɍɢɌ. ȭɚɗɑɑ ɌɖɞɔɎəɚ 

ɩɞɚɞ ɛɜɚɢɑɝɝ ɛɜɚɞɑɖɌɑɞ Ɏ ɩɛɔɝɖɗɑɜɑ. Ȯ ɛɜɚɢɑɝɝ 

ɜɟɍɢɑɎɌəɔɫ ɣɌɝɞɚ ɎɚɎɗɑɖɌɪɞɝɫ ɚɖɜɟɒɌɪɥɔɑ 

ɝɖɗɑɜɟ ɘɧɤɢɧ ɔɗɔ ɚɜɍɔɞɌɗɨəɌɫ ɖɗɑɞɣɌɞɖɌ, ɓɌ 

ɝɣɑɞ ɣɑɏɚ ɞɚɗɥɔəɌ ɝɖɗɑɜɧ Ɏ ɓɌɐəɑɘ ɚɞɐɑɗɑ ɟɎɑ-

ɗɔɣɔɎɌɑɞɝɫ Ɏ 1,5-2 ɜɌɓɌ. ɀɚɜɘɔɜɚɎɌəɔɑ ɞɚɗɝɞɚ-

ɏɚ ɛɚɝɞɗɟɣɑɎɚɏɚ ɜɟɍɢɌ ɫɎɗɫɑɞɝɫ ɑɝɞɑɝɞɎɑəəɧɘ 

ɖɌɜɖɌɝɚɘ ɝɞɑəɖɔ ɏɗɌɓɌ [31]. Ȯ-ɞɜɑɞɨɔɡ, ɝɗɑɐɟɑɞ 

ɞɌɖɒɑ ɚɞɘɑɞɔɞɨ, ɣɞɚ ɛɜɔ ɂɁ ɟɎɑɌɗɨəɚɕ ɘɑɗɌəɚ-

ɘɑ ɍɜɌɡɔɞɑɜɌɛɔɫ  əɑɜɑɐɖɚ ɛɜɚɎɚɐɔɞɝɫ ɝ Ɏɜɑ-

ɘɑəəɧɘ ɛɑɜɑɝɑɣɑəɔɑɘ ɚɐəɚɕ ɔɓ ɩɖɝɞɜɌɚɖɟɗɫɜ-

əɧɡ ɘɧɤɢ, ɣɞɚ, ɝɚɚɞɎɑɞɝɞɎɑəəɚ, ɝɚɛɜɚɎɚɒɐɌɑɞ-

ɝɫ ɛɑɜɑɝɑɣɑəɔɑɘ ɘɧɤɑɣəɧɡ Ɍɜɞɑɜɔɕ. Ȼɚɝɗɑɐ-

əɔɑ ɛɚɖɔɐɌɪɞ ɛɜɫɘɧɑ ɘɧɤɢɧ Ɏ ɚɍɗɌɝɞɔ ɝɟɡɚ-

ɒɔɗɔɫ Ɏ Ɏɔɐɑ ɛɑɜɑɐəɔɡ ɢɔɗɔɌɜəɧɡ Ɍɜɞɑɜɔɕ ɔ, 

ɐɑɗɫɝɨ, ɚɍɜɌɓɟɪɞ ɐɎɟɡɩɞɌɒəɟɪ ɖɜɌɑɎɟɪ ɛɑɞɗɔ-

ɝɞɟɪ ɝɑɞɨ, ɖɚɞɚɜɌɫ ɚɝɟɥɑɝɞɎɗɫɑɞ ɖɜɚɎɚɝəɌɍɒɑ-

əɔɑ ɜɫɐɌ ɝɞɜɟɖɞɟɜ ɏɗɌɓɌ, Ɏ ɞɚɘ ɣɔɝɗɑ ɩɛɔɝɖɗɑɜɧ 

ɔ ɝɖɗɑɜɧ. ȹɑɗɨɓɫ ɔɝɖɗɪɣɔɞɨ, ɣɞɚ Ɏɜɑɘɑəəɚɑ ɛɑ-

ɜɑɝɑɣɑəɔɑ ɘɧɤɢɧ (ɝ ɛɚɝɗɑɐɟɪɥɑɕ ɚɍɗɔɞɑɜɌɢɔ-

ɑɕ ɝɚɚɞɎɑɞɝɞɎɟɪɥɑɕ ɘɧɤɑɣəɚɕ Ɍɜɞɑɜɔɔ) ɘɚɒɑɞ 

Ɏɗɔɫɞɨ əɌ ɜɑɏɑəɑɜɌɞɔɎəɧɑ ɝɛɚɝɚɍəɚɝɞɔ 

ɩɛɔɝɖɗɑɜɧ Ɏ ɐɌəəɚɘ ɝɑɏɘɑəɞɑ ɛɜɔ ɗɚɖɌɗɨəɚɘ 

ɚɍɗɟɣɑəɔɔ ɏɗɌɓɌ. Ȯ-ɣɑɞɎɑɜɞɧɡ, ɔɓɎɑɝɞəɚ, ɣɞɚ 

ɚɛɟɡɚɗɔ ɐɌəəɚɕ ɗɚɖɌɗɔɓɌɢɔɔ ɔɘɑɪɞ ɍɚɗɑɑ 

ɌɏɜɑɝɝɔɎəɧɕ ɡɌɜɌɖɞɑɜ ɜɚɝɞɌ, ɣɞɚ, Ɏɑɜɚɫɞəɑɕ 

Ɏɝɑɏɚ, ɚɍɟɝɗɚɎɗɑəɚ ɚɝɚɍɑəəɚɝɞɫɘɔ ɎɌɝɖɟɗɫɜɔɓɌ-

ɢɔɔ ɡɚɜɔɚɔɐɑɔ ɔ ɢɔɗɔɌɜəɚɏɚ ɞɑɗɌ. Ȯ-ɛɫɞɧɡ, 

ɚɛɟɡɚɗɔ ɢɔɗɔɚɡɚɜɔɚɔɐɌɗɨəɚɕ ɗɚɖɌɗɔɓɌɢɔɔ, ɖɌɖ 

ɛɜɌɎɔɗɚ, ɔɘɑɪɞ ɍɚɗɨɤɔɑ ɜɌɓɘɑɜɧ (ɞ.ɖ. ɜɌɝɛɚ-
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ɗɚɒɑəɧ Ɏ ɞɌɖ əɌɓɧɎɌɑɘɚɕ çəɑɘɚɕè ɓɚəɑ ɔ ɐɗɔ-

ɞɑɗɨəɚɑ Ɏɜɑɘɫ əɑ ɐɑɘɚəɝɞɜɔɜɟɪɞ ɖɗɔəɔɣɑɝɖɚɕ 

ɝɔɘɛɞɚɘɌɞɔɖɔ), ɐɗɫ ɔɡ ɜɌɓɜɟɤɑəɔɫ ɞɜɑɍɟɪɞɝɫ 

Ɏɧɝɚɖɔɑ ɐɚɓɧ ɍɑɞɌ-ɚɍɗɟɣɑəɔɫ, Ɏ ɝɎɫɓɔ ɣɑɘ ɔ 

ɎɚɓɜɌɝɞɌɑɞ ɜɔɝɖ ɝɖɗɑɜɚɘɌɗɫɢɔɕ [7, 20]. ȹɑɘɌɗɚ-

ɎɌɒəɚɑ ɓəɌɣɑəɔɑ Ɏ ɜɔɝɖɑ ɜɌɓɎɔɞɔɫ ɝɖɗɑɜɚɘɌɗɫ-

ɢɔɔ ɔɘɑɑɞ ɔ ɛɚɎɧɤɑəɔɑ ɎəɟɞɜɔɏɗɌɓəɚɏɚ ɐɌɎɗɑ-

əɔɫ Ɏ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɘ ɛɑɜɔɚɐɑ, ɖɚɞɚɜɚɑ 

ɞɌɖɒɑ ɣɌɥɑ Ɏɝɑɏɚ ɔɘɑɑɞ ɘɑɝɞɚ ɛɜɔ ɟɎɑɌɗɨəɚɕ 

ɘɑɗɌəɚɘɑ ɢɔɗɔɚɡɚɜɔɚɔɐɌɗɨəɚɕ ɗɚɖɌɗɔɓɌɢɔɔ Ɏ 

Ɏɔɐɟ ɜɌɓɎɔɞɔɫ ɗɟɣɑɎɚɏɚ ɢɔɖɗɔɞɌ [7, 23]. ȴɘɑɪɞ-

ɝɫ ɐɌəəɧɑ, ɣɞɚ ɜɔɝɖ əɑɖɜɚɓɌ ɝɖɗɑɜɧ ɘɚɒɑɞ 

ɍɧɞɨ ɝɎɫɓɌə ɔ ɝ əɑɌɐɑɖɎɌɞəɚ əɌɗɚɒɑəəɧɘɔ 

ɖɚəɦɪəɖɞɔɎɌɗɨəɧɘɔ ɤɎɌɘɔ əɌɐ ɚɍɗɟɣɑəəɚɕ 

ɝɖɗɑɜɚɕ [7]. ȶɜɚɘɑ ɞɚɏɚ, ɔɘɑɪɞɝɫ ɐɌəəɧɑ ɚ əɑ-

ɚɐəɚɜɚɐəɚɝɞɔ ɝɖɗɑɜɧ Ɏ ɜɌɓɗɔɣəɧɡ ɑɑ ɚɞɐɑɗɌɡ, 

ɖɚɞɚɜɧɑ ɞɌɖɒɑ ɘɚɏɟɞ ɔɘɑɞɨ ɓəɌɣɑəɔɑ Ɏ ɣɌɝɞɚɞɑ 

ɗɟɣɑɎɧɡ əɑɖɜɚɓɚɎ Ɏ ɜɌɓəɧɡ ɑɑ ɚɞɐɑɗɌɡ [32]. 

ȹɌɘɔ ɞɌɖɒɑ ɛɚɖɌɓɌəɚ, ɣɞɚ Ɏɑɜɚɫɞəɚɝɞɨ ɗɟɣɑɎɚɏɚ 

əɑɖɜɚɓɌ ɍɧɗɌ Ɏɧɤɑ ɟ ɍɚɗɨəɧɡ ɍɚɗɑɑ ɘɚɗɚɐɚɏɚ 

ɎɚɓɜɌɝɞɌ. ȰɌəəɧɕ ɠɌɖɞ, ɝɖɚɜɑɑ Ɏɝɑɏɚ, ɝɎɔɐɑ-

ɞɑɗɨɝɞɎɟɑɞ ɚ ɍɚɗɑɑ ɌɖɞɔɎəɚɘ ɗɟɣɑɎɚɘ ɎɚɝɛɌɗɑ-

əɔɔ Ɏ ɝɖɗɑɜɑ ɟ ɗɔɢ ɍɚɗɑɑ ɘɚɗɚɐɚɏɚ ɎɚɓɜɌɝɞɌ ɔ 

ɛɚɓɎɚɗɫɑɞ ɔɡ ɜɌɝɝɘɌɞɜɔɎɌɞɨ ɖɌɖ ɏɜɟɛɛɟ Ɏɧɝɚ-

ɖɚɏɚ ɜɔɝɖɌ. Ȼɜɔ ɍɚɗɨɤɚɕ ɛɗɚɥɌɐɔ ɚɍɗɟɣɑəɔɫ 

ɜɑɛɌɜɌɢɔɫ Ɏ ɢɑəɞɜɌɗɨəɚɕ ɓɚəɑ əɑ ɟɝɛɑɎɌɑɞ ɛɜɚ-

ɔɝɡɚɐɔɞɨ ɔ ɜɌɓɎɔɎɌɑɞɝɫ ɗɚɖɌɗɨəɧɕ əɑɖɜɚɓ, ɜɌɓ-

ɘɑɜ ɖɚɞɚɜɚɏɚ ɎɝɑɏɐɌ ɘɑəɨɤɑ, ɣɑɘ ɐɔɌɘɑɞɜ ɔɝ-

ɛɚɗɨɓɟɑɘɚɏɚ ɚɠɞɌɗɨɘɚɌɛɛɗɔɖɌɞɚɜɌ. Ȯɑɜɚɫɞəɚ, 

ɜɑɛɌɜɌɢɔɫ ɝɖɗɑɜɧ ɔɐɑɞ ɚɞ ɛɑɜɔɠɑɜɔɔ ɗɟɣɑɎɚɏɚ 

çɐɑɠɑɖɞɌè ɖ ɢɑəɞɜɟ. Ȯ ɛɚɗɨɓɟ ɛɚɝɗɑɐəɑɕ ɘɚɒɑɞ 

ɝɎɔɐɑɞɑɗɨɝɞɎɚɎɌɞɨ ɣɌɝɞɚɑ ɎɧɫɎɗɑəɔɑ ɝɖɗɑɜɚɘɌ-

ɗɫɢɔɕ Ɏ ɢɑəɞɜɌɗɨəɚɕ ɣɌɝɞɔ ɚɍɗɟɣɑəəɚɕ ɓɚəɧ. 

Ȯ ɢɑɗɚɘ, ɣɌɝɞɚɞɌ ɗɟɣɑɎɧɡ ɚɝɗɚɒəɑəɔɕ Ɏ 

əɌɤɑɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɚɖɌɓɌɗɌɝɨ əɑ əɔɓɖɚɕ, ɣɞɚ 

ɚɍɟɝɗɚɎɗɑəɚ ɜɌɓɘɑɜɌɘɔ ɚɛɟɡɚɗɔ: ɟ 70 ɍɚɗɨəɧɡ 

(36,5%)  ɛɜɚɘɔəɑəɢɔɫ ɟɎɑɌɗɨəɚɕ ɘɑɗɌəɚɘɧ ɝɚ-

ɝɞɌɎɔɗɌ ɍɚɗɑɑ 6,0 ɘɘ (III  ɔ IV ɘɑɞɜɔɣɑɝɖɔɑ ɏɜɟɛ-

ɛɧ), ɔ ɛɜɚɎɑɐɑəɔɑ ɍɜɌɡɔɞɑɜɌɛɔɔ ɝ ɔɝɛɚɗɨɓɚɎɌ-

əɔɑɘ 106 Ru/ 106 Rh ȺȬ ɫɎɗɫɗɚɝɨ ɛɚɛɧɞɖɚɕ ɝɚɡɜɌ-

əɑəɔɫ ɏɗɌɓɌ ɍɚɗɨəɚɏɚ.  

ȳɌɖɗɪɣɑəɔɑ. 

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɜɑɓɪɘɔɜɟɫ Ɏɝɑ Ɏɧɤɑ ɔɓ-

ɗɚɒɑəəɚɑ, ɛɚɓɎɚɗɔɘ ɝɑɍɑ ɓɌɖɗɪɣɔɞɨ, ɣɞɚ ɍɚɗɨ-

ɤɔəɝɞɎɚ ɗɟɣɑɎɧɡ ɚɝɗɚɒəɑəɔɕ (ɛɚɍɚɣəɧɡ ɩɠ-

ɠɑɖɞɚɎ) ɛɚɝɗɑ ɍɜɌɡɔɞɑɜɌɛɔɔ ɟɎɑɌɗɨəɚɕ ɘɑɗɌəɚ-

ɘɧ ɝɚɛɜɫɒɑəɧ ɝ ɍɚɗɨɤɔɘɔ ɜɌɓɘɑɜɌɘɔ ɚɛɟɡɚɗɔ 

ɔ, ɝɚɚɞɎɑɞɝɞɎɑəəɚ, Ɏɧɝɚɖɔɘɔ ɝɟɘɘɌɜəɧɘɔ ɛɚ-

Ɏɑɜɡəɚɝɞəɧɘɔ ɐɚɓɌɘɔ ɔɚəɔɓɔɜɟɪɥɑɏɚ ɔɓɗɟɣɑ-

əɔɫ. Ȯɞɚɜɔɣəɧɘɔ ɠɌɖɞɚɜɌɘɔ, Ɏɗɔɫɪɥɔɘɔ əɌ 

ɜɔɝɖ ɜɌɓɎɔɞɔɫ ɚɝɗɚɒəɑəɔɕ, ɫɎɗɫɪɞɝɫ ɗɚɖɌɗɔɓɌ-

ɢɔɫ ɚɛɟɡɚɗɔ, ɑɑ ɩɡɚɏɜɌɠɔɣɑɝɖɌɫ ɠɚɜɘɌ. Ȼɜɔ 

ɩɞɚɘ ɜɚɗɨ ɝɞɜɟɖɞɟɜɧ ɚɛɟɡɚɗɔ, ɑɑ ɎɌɝɖɟɗɫɜɔɓɌ-

ɢɔɔ, ɏɑɘɚɐɔəɌɘɔɣɑɝɖɔɡ ɡɌɜɌɖɞɑɜɔɝɞɔɖ ɖɜɚɎɚ-

ɞɚɖɌ Ɏ ɝɚɍɝɞɎɑəəɧɡ ɝɚɝɟɐɌɡ ɚɛɟɡɚɗɔ ɚɖɌɓɌɗɌɝɨ 

ɘɔəɔɘɌɗɨəɚɕ ɐɌɒɑ ɛɜɔ ɏɑɘɚɐɔəɌɘɔɣɑɝɖɔ ɚɍɟ-

ɝɗɚɎɗɑəəɧɡ ɚɝɗɚɒəɑəɔɫɡ. Ȯ ɞɚ ɒɑ Ɏɜɑɘɫ ɡɌɜɌɖ-

ɞɑɜ ɔ ɝɞɑɛɑəɨ ɎɧɜɌɒɑəəɚɝɞɔ ɚɝɗɚɒəɑəɔɕ ɖɚɜ-

ɜɑɗɔɜɚɎɌɗɔ ɝ ɞɑɣɑəɔɑɘ ɚɛɟɡɚɗɑɎɚɏɚ ɛɜɚɢɑɝɝɌ ɔ 

ɝɞɑɛɑəɨɪ ɜɑɏɜɑɝɝɔɔ ɟɎɑɌɗɨəɚɕ ɘɑɗɌəɚɘɧ ɛɚɝɗɑ 

ɍɜɌɡɔɞɑɜɌɛɔɔ. ȻɚəɔɘɌəɔɑ ɘɑɡɌəɔɓɘɚɎ ɜɌɓɎɔ-

ɞɔɫ ɗɟɣɑɎɧɡ ɚɝɗɚɒəɑəɔɕ, ɔɡ ɌɝɝɚɢɔɌɢɔɪ ɝ ɩɠ-

ɠɑɖɞɔɎəɚɝɞɨɪ ɗɚɖɌɗɨəɚɏɚ ɜɌɓɜɟɤɑəɔɫ ɚɛɟɡɚɗɔ, 

Ɍ ɞɌɖɒɑ ɛɜɚɏəɚɓɔɜɚɎɌəɔɑ Ɏɑɜɚɫɞəɚɝɞɔ ɔɡ ɜɌɓ-

Ɏɔɞɔɫ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɖɗɔəɔɣɑɝɖɔɡ ɚɝɚɍɑəəɚ-

ɝɞɑɕ ɚɛɟɡɚɗɔ ɛɚɓɎɚɗɔɞ ɝɎɚɑɎɜɑɘɑəəɚ ɛɗɌəɔɜɚ-

ɎɌɞɨ ɗɑɣɑɍəɧɑ ɔ ɛɜɚɠɔɗɌɖɞɔɣɑɝɖɔɑ ɘɑɜɚɛɜɔɫ-

ɞɔɫ, əɌɛɜɌɎɗɑəəɧɑ əɌ ɜɑɓɚɜɍɢɔɪ ɚɛɟɡɚɗɔ ɔ ɝɚ-

ɡɜɌəɑəɔɑ ɏɗɌɓɌ ɍɚɗɨəɚɏɚ. ɉɞɚ ɫɎɗɫɑɞɝɫ ɣɜɑɓɎɧ-

ɣɌɕəɚ ɎɌɒəɧɘ ɖɌɖ Ɏ ɛɚəɔɘɌəɔɔ ɜɚɗɔ ɗɟɣɑɎɧɡ 

ɚɝɗɚɒəɑəɔɕ Ɏ ɛɜɚɢɑɝɝɑ ɐɔəɌɘɔɣɑɝɖɚɏɚ əɌɍɗɪ-

ɐɑəɔɫ ɓɌ ɍɚɗɨəɧɘɔ, ɞɌɖ ɔ ɐɗɫ ɛɗɌəɔɜɚɎɌəɔɫ 

ɐɌɗɨəɑɕɤɑɏɚ ɌɐɑɖɎɌɞəɚɏɚ ɛɑɜɝɚəɔɠɔɢɔɜɚɎɌə-

əɚɏɚ ɛɚɐɡɚɐɌ ɖ Ɏɑɐɑəɔɪ ɍɚɗɨəɧɡ ɟɎɑɌɗɨəɚɕ ɘɑ-

ɗɌəɚɘɚɕ. Ƚɚɍɗɪɐɑəɔɑ ɝɞɜɚɏɔɡ ɛɚɖɌɓɌəɔɕ ɖ ɛɜɚ-

Ɏɑɐɑəɔɪ ɍɜɌɡɔɞɑɜɌɛɔɔ ȿȸ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ 
106 Ru/ 106 Rh ȺȬ, Ɏ ɝɎɚɪ ɚɣɑɜɑɐɨ, ɛɚɓɎɚɗɔɞ ɝəɔ-

ɓɔɞɨ Ɏɑɜɚɫɞəɚɝɞɨ ɜɌɓɎɔɞɔɫ ɔ ɞɫɒɑɝɞɨ ɗɟɣɑɎɧɡ 

ɚɝɗɚɒəɑəɔɕ. 

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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ɜɧ ɛɚɝɗɑ ɗɟɣɑɎɚɕ ɞɑɜɌɛɔɔ. ȰɔɌɏəɚɝɞɔɖɌ ɔ ɗɑɣɑəɔɑ Ɏəɟɞ-

ɜɔɏɗɌɓəɧɡ ɚɛɟɡɚɗɑɕ. Ƚɍɚɜəɔɖ əɌɟɣəɧɡ ɞɜɟɐɚɎ ɘɑɒɐɟəɌɜɚɐ-

əɚɏɚ ɝɔɘɛɚɓɔɟɘɌ ɛɚ ɚɠɞɌɗɨɘɚɚəɖɚɗɚɏɔɔ. ȸɚɝɖɎɌ, 1986. 104-

7. 

32.  ȴɚɘɐɔəɌ ȱ.ȹ., ȭɌɟɩɜ Ƚ.ȸ., ȶɚɞɗɫɜ ȶ.ȱ. ȭɔɚɘɑɡɌəɔɖɌ 

ɏɗɌɓɌ: ɞɑɚɜɑɞɔɣɑɝɖɔɑ Ɍɝɛɑɖɞɧ ɔ ɖɗɔəɔɣɑɝɖɔɑ ɛɜɔɗɚɒɑəɔɫ. 

ȸɚɝɖɎɌ: ȼɑɌɗ ȾɌɕɘ; 2015. 
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ȺȻȼȱȰȱȷȱȹȴȱ ȿȷɈȾȼȬȳȮȿȶȺȮɇɁ ȻȺȶȬȳȬȾȱȷȱȵ ȽȾȼȺȱȹȴɋ ȴ ɀȿȹȶɂȴȴ 

ȳȰȺȼȺȮȺȯȺ ȮȴȽȺɃȹȺ-ȹȴȲȹȱɃȱȷɊȽȾȹȺȯȺ ȽȿȽȾȬȮȬ 

 

ȭɑɖɜɑɑɎ Ȯ.Ȯ.1, ȴɎɌəɚɎ Ƚ.Ɋ.2, ȭɟɜɑəɣɑɎ Ȱ.Ȯ.3, ȯɜɟɓɐɑɎɌ Ⱦ.Ȭ.1,  

ɊɜɖɑɎɔɣ ȼ.ȴ.1, ȯɌɜɌɘɫə ȭ.ȯ.1 

 
ɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. Ⱥɛɜɑɐɑɗɔɞɨ ɟɗɨɞɜɌɓɎɟɖɚɎɧɑ ɖɜɔɞɑɜɔɔ ɝɞɜɚɑəɔɫ ɔ ɠɟəɖ-

ɢɔɔ ɓɐɚɜɚɎɧɡ Ɏɔɝɚɣəɚ-əɔɒəɑɣɑɗɪɝɞəɧɡ ɝɟɝɞɌɎɚɎ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. Ȯ əɌɝɞɚɫɥɑɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɍɧɗɔ Ɏɖɗɪɣɑəɧ ɜɑɓɟɗɨɞɌɞɧ 

ɟɗɨɞɜɌɓɎɟɖɚɎɧɡ ɔɝɝɗɑɐɚɎɌəɔɕ ȮȹɃȽ 9 ɝɞɟɐɑəɞɚɎ-ɎɚɗɚəɞɬɜɚɎ (16 ɝɟɝɞɌɎɚɎ; 5 

ɒɑəɥɔə ð 55,55% ɔ 4 ɘɟɒɣɔə ð 44,45%; ɝɜɑɐəɔɕ ɎɚɓɜɌɝɞ ð 22,9 ɗɑɞ). Ȯɝɑɘ ɎɚɗɚəɞɑɜɌɘ 

ɍɧɗɌ ɛɜɚɎɑɐɑəɌ ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɌɫ ɞɚɘɚɏɜɌɠɔɫ ɐɗɫ ɔɝɖɗɪɣɑəɔɫ əɌɗɔɣɔɫ ɛɌɞɚɗɚɏɔ-

ɣɑɝɖɔɡ ɐɔɝɗɚɖɌɢɔɕ ɝɟɝɞɌɎəɧɡ ɐɔɝɖɚɎ. ȿɗɨɞɜɌɓɎɟɖɚɎɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɛɜɚɎɚɐɔɗɚɝɨ c ɔɝ-

ɛɚɗɨɓɚɎɌəɔɑɘ ɎɧɝɚɖɚɣɌɝɞɚɞəɚɏɚ 12 ȸȯɢ ɗɔəɑɕəɚɏɚ ɐɌɞɣɔɖɌ əɌ ɛɚɜɞɌɞɔɎəɚɘ ɌɛɛɌɜɌɞɑ 

Samsung SONO ACE R3.  

ȼɑɓɟɗɨɞɌɞɧ.  Ȼɚ ɐɌəəɧɘ Ɏəɑɤəɑɏɚ ɚɝɘɚɞɜɌ ɎɚɗɚəɞɑɜɚɎ, ɝɞɑɛɑəɨ ɚɞɖɜɧɎɌəɔɫ ɜɞɌ 

ɎɌɜɨɔɜɚɎɌɗɌ ɚɞ 4.4 ɝɘ ɐɚ 5.4 ɝɘ, ɝɜɑɐəɑɑ ɓəɌɣɑəɔɑ ɝɚɝɞɌɎɔɗɚ 4.94 Ñ 0,39 ɝɘ. ȭɧɗɔ ɚɛɜɑ-

ɐɑɗɑəɧ ɝɜɑɐəɔɑ ɛɚɖɌɓɌɞɑɗɔ ɞɚɗɥɔəɧ ɝɟɝɞɌɎəɚɏɚ ɐɔɝɖɌ ȮȹɃȽ Ɏ ɚɍɗɌɝɞɔ ɑɏɚ ɛɑɜɑɐəɑɕ, 

ɝɜɑɐəɑɕ ɔ ɓɌɐəɑɕ ɣɌɝɞɑɕ, ɖɚɞɚɜɧɑ ɝɚɝɞɌɎɔɗɔ 0,42 Ñ 0,07 ɝɘ, 0,35 Ñ 0,07 ɝɘ ɔ 0,41 Ñ 0,05 

ɝɘ ɝɚɚɞɎɑɞɝɞɎɑəəɚ. Ƚɜɑɐəɑɑ ɓəɌɣɑəɔɑ Ɏɧɝɚɞɧ əɔɒəɑɕ ɝɟɝɞɌɎəɚɕ ɥɑɗɔ ɜɌɎəɫɗɚɝɨ 0,12 Ñ 

0,03 ɝɘ. Ƚɜɑɐəɑɑ ɓəɌɣɑəɔɑ ɝɞɑɛɑəɔ ɛɚɐɎɔɒəɚɝɞɔ ɏɚɗɚɎɖɔ əɔɒəɑɕ ɣɑɗɪɝɞɔ  Ɏ ɛɌɜɌɝɌ-

ɏɔɞɞɌɗɨəɚɕ ɛɗɚɝɖɚɝɞɔ ɝɚɝɞɌɎɔɗɚ 14,7 Ñ 1,38 ɘɘ. 

ȳɌɖɗɪɣɑəɔɑ. Ȼɚɗɟɣɑəəɧɑ ɜɑɓɟɗɨɞɌɞɧ ɟɗɨɞɜɌɓɎɟɖɚɎɧɡ ɖɜɔɞɑɜɔɑɎ ɝɞɜɚɑəɔɫ ɔ 

ɠɟəɖɢɔɔ ɓɐɚɜɚɎɧɡ ȮȹɃȽ ɝɚɚɞɎɑɞɝɞɎɟɪɞ ɛɚɗɚɒɑəɔɫɘ əɚɜɘɌɗɨəɚɕ ɌəɌɞɚɘɔɔ ɣɑɗɚɎɑɖɌ ɔ 

ɛɚɖɌɓɌɞɑɗɫɘ əɚɜɘɧ, ɟɝɞɌəɚɎɗɑəəɧɘ ɐɗɫ ȸȼȾ ȮȹɃȽ, ɔ ɘɚɏɟɞ ɍɧɞɨ ɔɝɛɚɗɨɓɚɎɌəɧ ɐɗɫ ɐɔ-

Ɍɏəɚɝɞɔɖɔ Ɏəɟɞɜɑəəɔɡ əɌɜɟɤɑəɔɕ ȮȹɃȽ. 
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NORMAL TEMPOROMANDIBULAR JOINT STRUCTURE AND  

FUNCTION DETERMINED BY ULTRASOUND 

 

Bekreev  V.V.1, Ivanov  S.U.2, Burenchev  D.V.3, Gruzdeva  T.A.1,  

Yurkevich R.I.1, Gharamyan B.G. 1 
 

urpose . The purpose of this study was to determin e ultrasound criteria of no rmal 

temporomandibular joint structure and function.  

Materials and methods . Prospective study was conducted upon normal 16 TMJs 

of 9 patients (4 male, 5 female with mean age of 22.9 years) without clinical or radiological 

signs o f disc displacement. All the patients underwent high -resolution ultrasound (Samsung 

SONO ACE R3, 12 MHz linear probe) and MR imaging of TMJs with the mouth closed and 

during the maximal mandibular range of motion. Both examinations were performed and 

inter preted independently by blinded expert operators.  

ɂ 

P 

ȺȼȴȯȴȹȬȷɈȹȬɋ ȽȾȬȾɈɋ 
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Results.  Mouth opening range varied from 4.4 cm to 5.4 cm, average amount was 

defined as 4.94 Ñ 0.39 cm. Also average heights of the front, middle and rear parts of disc 

were mea sured (0,42 Ñ 0,07 cm; 0,35 Ñ 0,07 cm and 0,41 Ñ 0,05 cm, respectively). Structure 

of the TMJ disc can be defined as fine -grained, hypoechoic and homogeneous. The average 

height of lower joint space was defined as 0,12 Ñ 0,03 cm. Average amount of maximal para-

sagittal mandible condy le movement was defined as 14.7 Ñ 1.38 mm. 

Conclusion.  Obtained results of ultrasound criteria of normal temporomandibular 

joint structure and function correspond to the provisions of normal human anatomy and the 

norm values established for the MRI of the TMJ. Thus, ultrasound criteria of normal te m-

poromandibular joint can be used for assessment of TMJ internal degenerative diseases.  

 

Keywords: MRI, magnetic resonance imaging, sonography, temporomandibular joint, 

TMJ, US, ultrasound.  
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əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ ɐɗɫ ɐɔɌɏəɚɝɞɔɖɔ 

ɓɌɍɚɗɑɎɌəɔɕ Ɏɔɝɚɣəɚ-

əɔɒəɑɣɑɗɪɝɞəɚɏɚ ɝɟɝɞɌɎɌ (ȮȹɃȽ) Ɏ 

ɖɌɣɑɝɞɎɑ ɐɚɛɚɗəɔɞɑɗɨəɚɏɚ ɘɑɞɚɐɌ ɚɍ-

ɝɗɑɐɚɎɌəɔɫ ɣɌɥɑ Ɏɝɑɏɚ ɛɜɔɘɑəɫɑɞɝɫ ɘɌɏəɔɞəɚ-

ɜɑɓɚəɌəɝəɌɫ ɞɚɘɚɏɜɌɠɔɫ, ɖɚɞɚɜɌɫ Ɏ ɘɔɜɑ ɛɜɔ-

əɫɞɌ ɓɌ çɓɚɗɚɞɚɕè ɝɞɌəɐɌɜɞ [1]. ȺɐəɌɖɚ ɛɜɔɘɑ-

əɑəɔɑ ȸȼȾ Ɏ ɐɔɌɏəɚɝɞɔɖɑ ɓɌɍɚɗɑɎɌəɔɕ ȮȹɃȽ 

ɓɌɞɜɟɐəɑəɚ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɖɗɌɟɝɞɜɚɠɚɍɔɑɕ, Ɏɚ-

ɐɔɞɑɗɫɘɔ ɝɑɜɐɑɣəɚɏɚ ɜɔɞɘɌ ɔ ɝ əɑɝɦɑɘəɧɘɔ 

ɘɑɞɌɗɗɔɣɑɝɖɔɘɔ ɛɜɚɞɑɓɌɘɔ Ɏ ɛɚɗɚɝɞɔ ɜɞɌ. ȸȼȾ 

ȮȹɃȽ ɞɜɑɍɟɑɞ əɌɗɔɣɔɫ ɝɗɚɒəɚɏɚ ɐɔɌɏəɚɝɞɔɣɑ-

ɝɖɚɏɚ ɚɍɚɜɟɐɚɎɌəɔɫ, əɌ ɑɬ ɛɜɚɎɑɐɑəɔɑ ɞɜɑɍɟɑɞ-

ɝɫ ɛɜɚɐɚɗɒɔɞɑɗɨəɚɑ ɖɚɗɔɣɑɝɞɎɚ Ɏɜɑɘɑəɔ [2].  

Ȼɜɔɘɑəɑəɔɑ ɟɗɨɞɜɌɓɎɟɖɚɎɚɏɚ ɘɑɞɚɐɌ ɐɔɌ-

ɏəɚɝɞɔɖɔ ɓɌɍɚɗɑɎɌəɔɕ ȮȹɃȽ ɍɧɗɚ ɎɛɑɜɎɧɑ ɚɛɔ-

ɝɌəɚ Ɏ 1991 ɏɚɐɟ Ɏ ɔɝɝɗɑɐɚɎɌəɔɔ Nabeih ɔ 

Speculand ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ 3.5 ȸȯɢ ɐɌɞɣɔɖɌ ɔ 

Stefanoff ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ 5 ȸȯɢ ɐɌɞɣɔɖɌ Ɏ 

1992 ɏɚɐɟ [3, 4]. Ȱɗɫ ɛɚɝɞɌəɚɎɖɔ ɐɔɌɏəɚɓɌ çɐɔɝ-

ɗɚɖɌɢɔɫ ɝɟɝɞɌɎəɚɏɚ ɐɔɝɖɌè əɑɚɍɡɚɐɔɘɌ ɞɚɣəɌɫ 

ɔəɞɑɜɛɜɑɞɌɢɔɫ ɛɚɗɟɣɌɑɘɚɏɚ ɔɓɚɍɜɌɒɑəɔɫ əɌ 

ɩɖɜɌəɑ ȿȳ-ɌɛɛɌɜɌɞɌ ɔ ɛɚəɔɘɌəɔɑ ɞɚɏɚ, ɖɌɖ Ɏɧ-

ɏɗɫɐɔɞ ɝɟɝɞɌɎəɚɕ ɐɔɝɖ Ɏ əɚɜɘɑ. Ȼɚ ɐɌəəɧɘ ɗɔ-

ɞɑɜɌɞɟɜɧ, ɣɌɝɞɨ ɔɝɝɗɑɐɚɎɌɞɑɗɑɕ Ɏɚ Ɏɜɑɘɫ ɛɜɚ-

Ɏɑɐɑəɔɫ ȿȳȴ ɝɞɚɗɖəɟɗɌɝɨ ɝ ɛɜɚɍɗɑɘɌɘɔ ɎɔɓɟɌ-

ɗɔɓɌɢɔɔ ɝɟɝɞɌɎəɚɏɚ ɐɔɝɖɌ, ɚɛɜɑɐɑɗɑəɔɫ ɑɏɚ 

ɏɜɌəɔɢ, ɝɞɜɟɖɞɟɜɧ ɔ ɛɚɗɚɒɑəɔɫ ɚɞəɚɝɔɞɑɗɨəɚ 

ɏɚɗɚɎɖɔ əɔɒəɑɕ ɣɑɗɪɝɞɔ, ɛɚɩɞɚɘɟ ɍɧɗɚ ɛɜɑɐ-

ɗɚɒɑəɚ ɔɝɛɚɗɨɓɚɎɌəɔɑ ɐɚɛɚɗəɔɞɑɗɨəɧɡ, əɑɛɜɫ-

ɘɧɡ ɟɗɨɞɜɌɓɎɟɖɚɎɧɡ ɚɜɔɑəɞɔɜɚɎ ɐɗɫ ɚɛɜɑɐɑɗɑ-

əɔɫ əɌɗɔɣɔɫ ɐɔɝɗɚɖɌɢɔɔ ɐɔɝɖɌ ȮȹɃȽ [5 - 8].  

Motoyoshi (1998) ɛɜɑɐɛɚɗɚɒɔɗ, ɣɞɚ ɔɓɘɑ-

əɑəɔɫ ɛɑɜɔɌɜɞɔɖɟɗɫɜəɧɡ ɘɫɏɖɔɡ ɞɖɌəɑɕ ɘɚɏɟɞ 

ɝɎɔɐɑɞɑɗɨɝɞɎɚɎɌɞɨ ɚ əɌɗɔɣɔɔ ɐɔɝɗɚɖɌɢɔɔ ɐɔɝɖɌ 

[5]. Landes (2000) Ɏ ɝɎɚɑɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɚɍɜɌɞɔɗ 

ɎəɔɘɌəɔɑ əɌ ɗɟɣɤɟɪ ɎɔɓɟɌɗɔɓɌɢɔɪ ɝɟɝɞɌɎəɚɕ 

ɥɑɗɔ Ɏ ɛɚɗɚɒɑəɔɔ ɚɞɖɜɧɞɚɏɚ ɜɞɌ, ɖɚɞɚɜɟɪ 

ɘɚɒəɚ ɔɝɛɚɗɨɓɚɎɌɞɨ ɐɗɫ ɟɞɚɣəɑəɔɫ ɛɚɗɚɒɑəɔɫ 

ɐɔɝɖɌ [6]. Ȼɚ ɘəɑəɔɪ Hayashi (2001), ɛɚɖɌɓɌɞɑɗɨ 

ɜɌɝɝɞɚɫəɔɫ ɚɞ ɖɌɛɝɟɗɧ ɝɟɝɞɌɎɌ ɐɚ ɗɌɞɑɜɌɗɨəɚɕ 

ɛɚɎɑɜɡəɚɝɞɔ ɝɟɝɞɌɎəɚɕ ɏɚɗɚɎɖɔ əɔɒəɑɕ ɣɑɗɪ-

ɝɞɔ ɍɚɗɑɑ 4 ɘɘ ɫɎɗɫɑɞɝɫ ɛɜɔɓəɌɖɚɘ əɌɗɔɣɔɫ 

ɐɔɝɗɚɖɌɢɔɔ ɝɟɝɞɌɎəɚɏɚ ɐɔɝɖɌ [7]. ȻɚɛɧɞɖɌ ɎɎɑ-

ɐɑəɔɫ əɑɛɜɫɘɧɡ ȿȳ-ɚɜɔɑəɞɔɜɚɎ ɍɧɗɌ ɞɌɖɒɑ 

ɛɜɑɐɛɜɔəɫɞɌ Ɏ ɔɝɝɗɑɐɚɎɌəɔɔ Elias (2006), Ɏ ɖɚ-

ɞɚɜɚɘ ɍɧɗɔ ɛɜɚɎɑɐɑəɧ ȿȳȴ ɔ ȸȼȾ 30 ɓɐɚɜɚɎɧɡ 

ȮȹɃȽ ɔ ɚɛɜɑɐɑɗɑəɧ ɝɗɑɐɟɪɥɔɑ ɝɜɑɐəɔɑ ɛɚɖɌ-

ɓɌɞɑɗɔ: ɜɌɝɝɞɚɫəɔɑ ɚɞ ɎɑɜɡəɑɗɌɞɑɜɌɗɨəɚɕ ɞɚɣɖɔ 

ɖɌɛɝɟɗɧ ɐɚ ɎɑɜɡəɑɗɌɞɑɜɌɗɨəɚɕ ɞɚɣɖɔ ɏɚɗɚɎɖɔ 

əɔɒəɑɕ ɣɑɗɪɝɞɔ (1.4 ɘɘ ɐɗɫ ɖɚɜɚəɌɗɨəɧɡ ɝɜɑ-

ɓɚɎ Ɏ ɛɚɗɚɒɑəɔɔ ɓɌɖɜɧɞɚɏɚ ɜɞɌ ɔ 1.2 ɘɘ ɐɗɫ 

ɖɚɜɚəɌɗɨəɧɡ ɝɜɑɓɚɎ Ɏ ɛɚɗɚɒɑəɔɔ ɚɞɖɜɧɞɚɏɚ 

ɜɞɌ) ɔ ɜɌɝɝɞɚɫəɔɑ ɚɞ ɛɑɜɑɐəɑɗɌɞɑɜɌɗɨəɚɕ ɞɚɣɖɔ 

ɖɌɛɝɟɗɧ ɐɚ ɛɑɜɑɐəɑɗɌɞɑɜɌɗɨəɚɕ ɞɚɣɖɔ ɏɚɗɚɎɖɔ 

əɔɒəɑɕ ɣɑɗɪɝɞɔ (2.3 ɘɘ ɐɗɫ ɌɖɝɔɌɗɨəɧɡ ɝɜɑɓɚɎ 

Ɏ ɛɚɗɚɒɑəɔɔ ɓɌɖɜɧɞɚɏɚ ɜɞɌ ɔ 1.1 ɘɘ ɐɗɫ Ɍɖɝɔ-

Ɍɗɨəɧɡ ɝɜɑɓɚɎ Ɏ ɛɚɗɚɒɑəɔɔ ɚɞɖɜɧɞɚɏɚ ɜɞɌ) [8]. 

ȿɎɑɗɔɣɑəɔɑ ɐɌəəɧɡ ɛɚɖɌɓɌɞɑɗɑɕ ɝɗɟɒɔɗɚ ɖɚɝ-

Ɏɑəəɧɘ ɛɜɔɓəɌɖɚɘ əɌɗɔɣɔɫ ɛɑɜɑɐəɑɕ, ɗɌɞɑ-

ɜɌɗɨəɚɕ ɔɗɔ ɛɑɜɑɐəɑɗɌɞɑɜɌɗɨəɚɕ ɐɔɝɗɚɖɌɢɔɔ 

ɝɟɝɞɌɎəɚɏɚ ɐɔɝɖɌ ȮȹɃȽ. 

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, Ɏ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ ɚɞɝɟɞ-

ɝɞɎɟɪɞ ɐɌəəɧɑ ɚɍ ɚɍɥɑɛɜɔəɫɞɧɡ ȿȳ-ɖɜɔɞɑɜɔɫɡ 

ɚɢɑəɖɔ ɛɚɗɚɒɑəɔɫ, ɝɞɜɚɑəɔɫ ɔ ɠɟəɖɢɔɔ ɝɟ-

ɝɞɌɎəɚɏɚ ɐɔɝɖɌ ȮȹɃȽ Ɏ əɚɜɘɑ, ɚɛɜɑɐɑɗɑəɔɑ 

ɐɌəəɧɡ ɖɜɔɞɑɜɔɑɎ ɫɎɔɗɚɝɨ ɢɑɗɨɪ əɌɤɑɏɚ ɔɝ-

ɝɗɑɐɚɎɌəɔɫ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. 

Ȯ əɌɝɞɚɫɥɑɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɍɧɗɚ ɛɜɚɎɑɐɑ-

əɚ ɝɞɌəɐɌɜɞɔɓɔɜɚɎɌəəɚɑ ɌəɖɑɞɔɜɚɎɌəɔɑ 20 ɝɞɟ-

ɐɑəɞɚɎ-ɎɚɗɚəɞɬɜɚɎ. ȬəɖɑɞɌ ɎɖɗɪɣɌɗɌ Ɏ ɝɑɍɫ 6 

ɎɚɛɜɚɝɚɎ ɚɞəɚɝɔɞɑɗɨəɚ ɓɐɚɜɚɎɨɫ Ɏɔɝɚɣəɚ-

əɔɒəɑɣɑɗɪɝɞəɧɡ ɝɟɝɞɌɎɚɎ. ȻɜɚɎɚɐɔɗɌɝɨ ɚɢɑəɖɌ  

Ȯ 
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ɞɌɖɔɡ ɛɌɜɌɘɑɞɜɚɎ, ɖɌɖ ɝɞɑɛɑəɨ ɚɞɖɜɧɎɌəɔɫ 

ɜɞɌ, əɌɗɔɣɔɑ ɡɜɟɝɞɌ ɔ/ɔɗɔ ɥɑɗɣɖɚɎ ɔ ɍɚɗɑɕ Ɏ 

ɚɍɗɌɝɞɔ ȮȹɃȽ, ɛɑɜɔɚɐɔɣɑɝɖɌɫ ɓɌɗɚɒɑəəɚɝɞɨ 

ɟɤɑɕ, ɞɜɌɎɘɧ ȮȹɃȽ ɔ əɔɒəɑɕ ɣɑɗɪɝɞɔ Ɏ 

ɌəɌɘəɑɓɑ, ɝɘɑɥɑəɔɑ əɔɒəɑɕ ɣɑɗɪɝɞɔ ɛɜɔ ɚɞ-

ɖɜɧɎɌəɔɔ ɜɞɌ Ɏ ɝɞɚɜɚəɟ. ȶ ɝɗɑɐɟɪɥɑɘɟ ɩɞɌɛɟ 

ɔɝɝɗɑɐɚɎɌəɔɫ ɐɚɛɟɝɖɌɗɔɝɨ Ɏɚɗɚəɞɬɜɧ, əɑ ɛɑɜɑ-

əɚɝɔɎɤɔɑ ɞɜɌɎɘ ȮȹɃȽ ɔ əɑ ɔɘɑɪɥɔɑ ɒɌɗɚɍ əɌ 

ɔɡ ɝɚɝɞɚɫəɔɑ ɔ ɠɟəɖɢɔɚəɔɜɚɎɌəɔɑ. Ȼɜɔɑɘ Ɏɚ-

ɗɚəɞɬɜɚɎ ɚɝɟɥɑɝɞɎɗɫɗɝɫ ɣɑɗɪɝɞəɚ-ɗɔɢɑɎɧɘ ɡɔ-

ɜɟɜɏɚɘ ɝɚɎɘɑɝɞəɚ ɝ ɎɜɌɣɚɘ ɝɛɑɢɔɌɗɔɝɞɚɘ ɟɗɨ-

ɞɜɌɓɎɟɖɚɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ. Ȼɚɝɗɑ ɛɜɚɎɑɐɑəɔɫ 

ȿȳȴ Ɏɝɑ Ɏɚɗɚəɞɑɜɧ əɌɛɜɌɎɗɫɗɔɝɨ əɌ ɛɜɚɎɑɐɑ-

əɔɑ ȸȼȾ ȮȹɃȽ (ɜɑɠɑɜɑəɝəɧɕ ɘɑɞɚɐ) ɝ ɢɑɗɨɪ 

ɚɛɜɑɐɑɗɑəɔɫ əɌɗɔɣɔɫ ɔɗɔ ɚɞɝɟɞɝɞɎɔɫ ɛɌɞɚɗɚɏɔ-

ɣɑɝɖɔɡ ɐɔɝɗɚɖɌɢɔɕ ɝɟɝɞɌɎəɧɡ ɐɔɝɖɚɎ. ȿȳȴ ɔ 

ȸȼȾ ɛɜɚɎɚɐɔɗɔɝɨ ɐɎɟɘɫ əɑɓɌɎɔɝɔɘɧɘɔ Ɏɧɝɚ-

ɖɚɖɎɌɗɔɠɔɢɔɜɚɎɌəəɧɘɔ ɝɛɑɢɔɌɗɔɝɞɌɘɔ Ɏ ɚɍ-

ɗɌɝɞɔ ɓɌɍɚɗɑɎɌəɔɕ ȮȹɃȽ.  

ȿȳȴ ȮȹɃȽ ɛɜɚɎɚɐɔɗɚɝɨ c ɔɝɛɚɗɨɓɚɎɌəɔɑɘ 

ɎɧɝɚɖɚɣɌɝɞɚɞəɚɏɚ 12 ȸɏɢ ɗɔəɑɕəɚɏɚ ɐɌɞɣɔɖɌ Ɏ 

ɜɑɒɔɘɑ ɜɌɍɚɞɧ çɛɚɎɑɜɡəɚɝɞəɧɑ ɞɖɌəɔè əɌ ɛɚɜ-

ɞɌɞɔɎəɚɘ ɌɛɛɌɜɌɞɑ Samsung SONO ACE R3. 

ȷɔəɑɕəɧɕ ɐɌɞɣɔɖ ɟɝɞɌəɌɎɗɔɎɌɗɝɫ ɖɛɑɜɑɐɔ ɚɞ 

əɌɜɟɒəɚɏɚ ɝɗɟɡɚɎɚɏɚ ɛɜɚɡɚɐɌ Ɏ ɖɚɝɧɡ, ɖɚɝɚ-

ɛɚɛɑɜɑɣəɧɡ ɔ ɛɚɛɑɜɑɣəɧɡ ɝɖɌəɌɡ ɐɚ ɘɌɖɝɔ-

ɘɌɗɨəɚ ɣɑɞɖɚɕ ɎɔɓɟɌɗɔɓɌɢɔɔ ɛɚɗɚɒɑəɔɫ ɔ 

ɝɞɜɟɖɞɟɜɧ ɝɟɝɞɌɎəɚɏɚ ɐɔɝɖɌ (ɜɔɝ. 1). ȴɝɝɗɑɐɚ-

ɎɌəɔɑ ɛɜɚɎɚɐɔɗɚɝɨ Ɏ ɜɑɒɔɘɑ ɜɑɌɗɨəɚɏɚ Ɏɜɑɘɑəɔ 

Ɏ ɐɎɟɡ ɝɞɌɞɔɣəɧɡ ɛɚɗɚɒɑəɔɫɡ (ɛɜɔ ɓɌɖɜɧɞɚɘ 

ɜɞɑ ɔ ɛɜɔ ɘɌɖɝɔɘɌɗɨəɚ ɚɞɖɜɧɞɚɘ ɜɞɑ) ɔ Ɏ ɐɔ-

əɌɘɔɖɑ Ɏ ɛɜɚɢɑɝɝɑ ɚɞɖɜɧɎɌəɔɫ ɔ ɓɌɖɜɧɎɌəɔɔ 

ɜɞɌ. 

ȸȼȾ Ɏɔɝɚɣəɚ-əɔɒəɑɣɑɗɪɝɞəɚɏɚ ɝɟɝɞɌɎɌ 

ɛɜɚɎɚɐɔɗɌɝɨ əɌ ȸȼ-ɞɚɘɚɏɜɌɠɑ Toshiba Vantage 

Atlas -X, 1.5 Ⱦɗ ɝ ɐɎɟɘɫ ɗɚɖɌɗɨəɧɘɔ ɜɌɐɔɚɣɌ-

ɝɞɚɞəɧɘɔ ɖɌɞɟɤɖɌɘɔ (ȼɃȶ) (Phi 100 flex coil 

MJLC -107G, ɐɔɌɘɑɞɜɚɘ 10 ɘɘ), ɚɍɦɑɐɔəɑəəɧɘɔ 

ɝ ɏɚɗɚɎəɚɕ ȼɃȶ Atlas speed Head MJAH-127a.  

Ȯɝɑ ɛɚɗɟɣɑəəɧɑ ɐɌəəɧɑ ȸȼȾ ɔ ȿȳȴ ɍɧɗɔ 

ɓɌəɑɝɑəɧ Ɏ ɝɎɚɐəɟɪ ɞɌɍɗɔɢɟ ɔ ɛɜɚɌəɌɗɔɓɔɜɚ-

ɎɌəɧ ɛɜɔ ɛɚɘɚɥɔ ɛɜɚɏɜɌɘɘəɚɏɚ ɚɍɑɝɛɑɣɑəɔɫ 

Microsoft Excel (Microsoft Office 2010).   

ȼɑɓɟɗɨɞɌɞɧ ɔɝɝɗɑɐɚɎɌəɔɫ. 

ȴɓ 20 ɝɞɟɐɑəɞɚɎ-ɎɚɗɚəɞɑɜɚɎ ɛɚ ɜɑɓɟɗɨɞɌ-

ɞɌɘ ɌəɖɑɞɔɜɚɎɌəɔɫ ɍɧɗɔ ɚɞɚɍɜɌəɧ 9 ɣɑɗɚɎɑɖ (5 

ɒɑəɥɔə (55,55%) ɔ 4 ɘɟɒɣɔəɧ (44,45%), ɝɜɑɐ-

əɔɕ ɎɚɓɜɌɝɞ ð 22,9 ɗɑɞ, Ɏɝɑɏɚ 18 ɝɟɝɞɌɎɚɎ) ɍɑɓ 

ɒɌɗɚɍ əɌ ɜɌɍɚɞɟ ȮȹɃȽ ɔ ɍɑɓ ɛɑɜɑəɑɝɑəəɧɡ 

ɞɜɌɎɘ əɔɒəɑɕ ɣɑɗɪɝɞɔ ɔ Ɏɔɝɚɣəɚ-

əɔɒəɑɣɑɗɪɝɞəɚɏɚ ɝɟɝɞɌɎɌ Ɏ ɌəɌɘəɑɓɑ. Ȯɚ Ɏɜɑɘɫ 

ɛɜɚɎɑɐɑəɔɫ ȿȳȴ ȮȹɃȽ ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ ɐɔɝɗɚ-

ɖɌɢɔɕ ɝɟɝɞɌɎəɧɡ ɐɔɝɖɚɎ ɎɧɫɎɗɑəɚ əɑ ɍɧɗɚ. Ȼɜɔ 

ɛɜɚɎɑɐɑəɔɔ ȸȼȾ ȮȹɃȽ Ɏ 2 ɝɟɝɞɌɎɌɡ ɔɓ 18 ɍɧɗɔ 

ɚɍəɌɜɟɒɑəɧ ɛɑɜɑɐəɑɑ ɔ ɍɚɖɚɎɚɑ ɝɘɑɥɑəɔɫ ɝɟ-

ɝɞɌɎəɧɡ ɐɔɝɖɚɎ, ɜɑɓɟɗɨɞɌɞɧ ȿȳȴ ɖɚɞɚɜɧɡ ɍɧɗɔ 

ɔɝɖɗɪɣɑəɧ ɔɓ əɌɝɞɚɫɥɑɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ. ȾɌɖɔɘ 

ɚɍɜɌɓɚɘ, ɍɧɗɔ ɔɝɛɚɗɨɓɚɎɌəɧ ɐɌəəɧɑ ȿȳȴ 16 

ɓɐɚɜɚɎɧɡ ɝɟɝɞɌɎɚɎ ɎɚɗɚəɞɑɜɚɎ.  

Ȼɚ ɐɌəəɧɘ Ɏəɑɤəɑɏɚ ɚɝɘɚɞɜɌ ɝɜɑɐəɑɑ 

ɓəɌɣɑəɔɑ ɝɞɑɛɑəɔ ɚɞɖɜɧɎɌəɔɫ ɜɞɌ ɝɚɝɞɌɎɔɗɚ 

4.94 ɝɘ. ȭɧɗɔ ɚɛɜɑɐɑɗɑəɧ ɝɜɑɐəɔɑ ɛɚɖɌɓɌɞɑɗɔ 

ɞɚɗɥɔəɧ ɝɟɝɞɌɎəɚɏɚ ɐɔɝɖɌ Ɏ ɚɍɗɌɝɞɔ ɑɏɚ ɛɑɜɑɐ-

əɑɕ, ɝɜɑɐəɑɕ ɔ ɓɌɐəɑɕ ɣɌɝɞɑɕ: 0,42 ɝɘ, 0,35 ɝɘ 

ɔ 0,41 ɝɘ ɝɚɚɞɎɑɞɝɞɎɑəəɚ. Ƚɜɑɐəɑɑ ɝɚɚɞəɚɤɑəɔɑ 

Ɏɧɝɚɞɧ ɛɑɜɑɐəɑɕ ɣɌɝɞɔ ɝɟɝɞɌɎəɚɏɚ ɐɔɝɖɌ ɖ Ɏɧ-

ɝɚɞɑ ɓɌɐəɑɕ ɣɌɝɞɔ ɝɚɝɞɌɎɔɗɚ 1,02. Ƚɜɑɐəɑɑ ɓəɌ-

ɣɑəɔɑ Ɏɧɝɚɞɧ əɔɒəɑɕ ɝɟɝɞɌɎəɚɕ ɥɑɗɔ ɜɌɎəɫ-

ɗɚɝɨ 0,12 ɝɘ. Ƚɜɑɐəɑɑ ɓəɌɣɑəɔɑ ɝɞɑɛɑəɔ ɛɚ-

ɐɎɔɒəɚɝɞɔ ɏɚɗɚɎɖɔ əɔɒəɑɕ ɣɑɗɪɝɞɔ Ɏ ɛɌɜɌɝɌ-

ɏɔɞɞɌɗɨəɚɕ ɛɗɚɝɖɚɝɞɔ ɝɚɝɞɌɎɔɗɚ 14,7 ɘɘ (ɝɘ. 

ȾɌɍɗ. ʈ1). 

 

ȼɔɝ. 1 (Fig. 1) 

ȼɔɝ. 1.    ȿȳȴ Ɏɔɝɚɣəɚ-əɔɒəɑɣɑɗɪɝɞəɚɏɚ ɝɟɝɞɌɎɌ (ȮȹɃȽ). 

Ȼɚɛɑɜɑɣəɚɑ ɔ ɛɜɚɐɚɗɨəɚɑ ȿȳ-ɝɖɌəɔɜɚɎɌəɔɑ ɚɍɗɌɝɞɔ ȮȹɃȽ ɗɔəɑɕəɧɘ ɐɌɞɣɔɖɚɘ. 

Fig. 1.    TMJ ultrasound examination.  

Transversal and longitudinal positioning of linear US probe.  
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Ⱥɍɝɟɒɐɑəɔɑ ɛɚɗɟɣɑəəɧɡ ɜɑɓɟɗɨɞɌɞɚɎ. 

ȿȳȴ ɫɎɗɫɑɞɝɫ ɎɚɝɞɜɑɍɚɎɌəəɧɘ ɔ ɛɑɜɝɛɑɖ-

ɞɔɎəɧɘ ɘɑɞɚɐɚɘ ɐɔɌɏəɚɝɞɔɖɔ Ɏəɟɞɜɑəəɔɡ 

əɌɜɟɤɑəɔɕ ȮȹɃȽ, ɖɚɞɚɜɧɕ ɘɚɒɑɞ ɛɜɔɘɑəɫɞɨɝɫ 

ɝɚɎɘɑɝɞəɚ ɝ ȸȼȾ əɑ ɞɚɗɨɖɚ ɐɗɫ ɛɚɝɞɌəɚɎɖɔ ɐɔɌ-

ɏəɚɓɌ, əɚ ɔ ɐɗɫ ɛɜɚɎɑɐɑəɔɫ ɌɜɞɜɚɢɑəɞɑɓɌ ɔ Ɍɜɞ-

ɜɚɗɌɎɌɒɌ ɔ ɖɚəɞɜɚɗɫ əɌɐ ɛɜɚɎɚɐɔɘɧɘ ɗɑɣɑəɔ-

ɑɘ. ȹɑɝɚɘəɑəəɧɘɔ ɛɗɪɝɌɘɔ ɘɑɞɚɐɌ ȿȳȴ ɫɎɗɫ-

ɪɞɝɫ ɑɏɚ ɚɞəɚɝɔɞɑɗɨəɌɫ ɐɚɝɞɟɛəɚɝɞɨ ɔ ɛɜɚɝɞɚɞɌ 

ɛɜɔɘɑəɑəɔɫ, ɚɐəɌɖɚ ɐɗɫ ɞɚɣəɚɕ ɛɚɝɞɌəɚɎɖɔ ɐɔ-

ɌɏəɚɓɌ əɑɚɍɡɚɐɔɘɧɘ ɟɝɗɚɎɔɑɘ ɫɎɗɫɑɞɝɫ ɛɜɌ-

Ɏɔɗɨəɚɑ ɛɚəɔɘɌəɔɑ ɔ ɔəɞɑɜɛɜɑɞɌɢɔɫ ɛɚɗɟɣɌɑ-

ɘɚɏɚ ɟɗɨɞɜɌɓɎɟɖɚɎɚɏɚ ɔɓɚɍɜɌɒɑəɔɫ ɚɛɑɜɌɞɚɜɚɘ. 

Ȼɜɑɐɗɚɒɑəəɧɑ əɌɘɔ ȿȳ-ɖɜɔɞɑɜɔɔ əɚɜɘɧ ɝɞɜɚ-

ɑəɔɫ ɔ ɠɟəɖɢɔɔ ȮȹɃȽ ɘɚɏɟɞ ɍɧɞɨ ɔɝɛɚɗɨɓɚɎɌ-

əɧ ɐɗɫ ɚɛɜɑɐɑɗɑəɔɫ əɌɗɔɣɔɫ ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ 

ɐɔɝɗɚɖɌɢɔɕ ɝɟɝɞɌɎəɚɏɚ ɐɔɝɖɌ, ɫɎɗɑəɔɕ ɝɔəɚɎɔ-

ɞɌ ɔ ɚɝɞɑɚɌɜɞɜɚɓɌ. 

Ȼɜɔ ɟɗɨɞɜɌɓɎɟɖɚɎɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ  ȮȹɃȽ 

ɖɚəɞɟɜ ɏɚɗɚɎɖɔ əɔɒəɑɕ ɣɑɗɪɝɞɔ Ɏ əɚɜɘɑ ɚɛɜɑ-

ɐɑɗɫɑɞɝɫ Ɏ Ɏɔɐɑ ɞɚəɖɚɕ ɏɔɛɑɜɩɡɚɏɑəəɚɕ əɑɛɜɑ-

ɜɧɎəɚɕ ɛɚɗɚɝɖɔ ɚɖɜɟɏɗɚɕ, ɚɎɌɗɨəɚɕ ɔɗɔ ɟɛɗɚ-

ɥɬəəɚɕ ɠɚɜɘɧ, əɌɐ ɖɚɞɚɜɚɕ ɎɔɓɟɌɗɔɓɔɜɟɑɞɝɫ 

ɌəɩɡɚɏɑəəɌɫ ɓɚəɌ əɔɒəɑɕ ɝɟɝɞɌɎəɚɕ ɥɑɗɔ. Ȼɚ 

ɜɑɓɟɗɨɞɌɞɌɘ əɌɤɑɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɎɧɝɚɞɌ əɔɒ-

əɑɕ ɝɟɝɞɌɎəɚɕ ɥɑɗɔ Ɏ ɝɜɑɐəɑɘ ɝɚɝɞɌɎɗɫɑɞ 0,12 Ñ 

0,03 ɝɘ ɛɜɔ ɟɝɗɚɎɔɔ ɚɞɝɟɞɝɞɎɔɫ ɎɚɝɛɌɗɔɞɑɗɨəɚ-

ɏɚ ɩɖɝɝɟɐɌɞɌ.  

ȽɟɝɞɌɎəɚɕ ɐɔɝɖ Ɏ əɚɜɘɑ ɎɔɓɟɌɗɔɓɔɜɟɑɞɝɫ 

Ɏ Ɏɔɐɑ ɘɫɏɖɚɞɖɌəəɚɏɚ ɚɍɜɌɓɚɎɌəɔɫ Ɏ ɠɚɜɘɑ 

ɐɎɚɫɖɚɎɚɏəɟɞɚɕ ɗɔəɓɧ; ɛɑɜɑɐəɫɫ ɔ ɓɌɐəɫɫ ɣɌ-

ɝɞɔ ɐɔɝɖɌ ɗɔɍɚ ɛɜɔɘɑɜəɚ ɜɌɎəɧ ɛɚ Ɏɧɝɚɞɑ, ɗɔ-

ȾɌɍɗɔɢɌ ʈ1. Ƚɜɑɐəɔɑ, ɘɔəɔɘɌɗɨəɧɑ ɔ ɘɌɖɝɔɘɌɗɨəɧɑ ɛɚɖɌɓɌɞɑɗɔ ɝɞɜɚɑəɔɫ ɝɟɝɞɌɎ-

əɚɏɚ ɐɔɝɖɌ ɔ ɠɟəɖɢɔɔ ɓɐɚɜɚɎɚɏɚ ȮȹɃȽ ɛɜɔ ɟɗɨɞɜɌɓɎɟɖɚɎɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ. 

    

 

  ʆʈ ʇʏ ʉʏ ɿʏ ʉʑ ʇɻʅʏ 

ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ 4,94 0,42 0,35 0,41 0,12 14,70 

ʉʪʘʥʜʘʨʪʥʦʝ ʦʪʢʣʦʥʝʥʠʝ 0,39 0,07 0,07 0,05 0,03 1,38 

ʄʠʥʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ 4,40 0,29 0,23 0,31 0,05 11,10 

ʄʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ 5,4 0,55 0,51 0,51 0,16 17 
 

 

ȼɔɝ. 2 (Fig. 2) 

 

ȼɔɝ. 3 (Fig. 3) 

ȼɔɝ. 2.    ȿȳȴ ȮȹɃȽ. 

ȹɚɜɘɌ. ȭɟɖɎɚɕ çȬè ɔ ɝɞɜɑɗɖɌɘɔ ɚɞɘɑɣɑəɌ ɏɚɗɚɎ-

ɖɌ əɔɒəɑɕ ɣɑɗɪɝɞɔ ɔ ɑɑ ɛɚɎɑɜɡəɚɝɞɨ ɝɚɚɞɎɑɞ-

ɝɞɎɑəəɚ. ȭɟɖɎɌɘɔ çBè ɚɞɘɑɣɑəɚ əɔɒəɑɑ ɝɟɝɞɌɎ-

əɚɑ ɛɜɚɝɞɜɌəɝɞɎɚ. ȭɟɖɎɧ çCè, çDè ɔ çEè ɝɚɚɞɎɑɞ-

ɝɞɎɟɪɞ ɛɑɜɑɐəɑɕ, ɝɜɑɐəɑɕ ɔ ɓɌɐəɑɕ ɣɌɝɞɫɘ ɐɔ 

ɝɖɌ. 

Fig. 2.    Normal  TMJ ultrasound scan.  

The letter "A" and the arrows mark the mandible 

condyle and its surface. Lower articular s pace is 

marked as letters "B". The letters "C", "D" and "E" 

correspond to the front, middle and rear portions 

of the articular disc, respectively.  

ȼɔɝ. 3.    ȿȳȴ. ȴɓɘɑɜɑəɔɑ ɛɌɜɌɘɑɞɜɚɎ ɝɟɝɞɌɎəɚ-

ɏɚ ɐɔɝɖɌ ȮȹɃȽ. 

ɂɔɠɜɧ ç1è, ç2è ɔ ç3è ɝɚɚɞɎɑɞɝɞɎɟɪɞ ɔɓɘɑɜɑəɔɫɘ 

ɛɑɜɑɐəɑɕ, ɓɌɐəɑɕ ɔ ɝɜɑɐəɑɕ ɣɌɝɞɫɘ ɐɔɝɖɌ ɝɚɚɞ-

ɎɑɞɝɞɎɑəəɚ. ɂɔɠɜɚɕ ç4è ɚɞɘɑɣɑəɌ ɎɧɝɚɞɌ əɔɒ-

əɑɏɚ ɝɟɝɞɌɎəɚɏɚ ɛɜɚɝɞɜɌəɝɞɎɌ. 

Fig. 3.    Ultrasound  TMJ articular  disc  measurement . 

"1", "2" and "3" correspond to the measurements of 

the front, rear and middle portions o f the articular 

disc, respectively. The height of the lower articular 

space is marked as "4".  
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ɍɚ ɓɌɐəɫɫ ɣɌɝɞɨ ɐɔɝɖɌ ɍɚɗɑɑ ɎɧɜɌɒɑəɌ, ɣɑɘ ɛɑ-

ɜɑɐəɫɫ. Ȯ əɚɜɘɑ  ɛɜɔ  ɓɌɖɜɧɞɚɘ  ɜɞɑ  ɛɌɢɔɑəɞɌ  

ɝɟɝɞɌɎəɚɕ ɐɔɝɖ ȮȹɃȽ ɜɌɎəɚɘɑɜəɚ ɜɌɝɛɚɗɚɒɑə 

ɛɚ ɛɚɎɑɜɡəɚɝɞɔ ɏɚɗɚɎɖɔ əɔɒəɑɕ ɣɑɗɪɝɞɔ (ɜɔɝ. 

2, 3). Ȼɚ ɝɎɚɑɕ ɝɞɜɟɖɞɟɜɑ ɝɟɝɞɌɎəɚɕ ɐɔɝɖ ȮȹɃȽ 

ɘɑɗɖɚɓɑɜəɔɝɞɧɕ, ɏɔɛɚɩɡɚɏɑəəɧɕ, ɚɐəɚɜɚɐəɧɕ. 

ȽɟɝɞɌɎəɚɕ ɐɔɝɖ ɫɎɗɫɑɞɝɫ ɛɚɐɎɔɒəɧɘ ɩɗɑɘɑə-

ɞɚɘ ɝɟɝɞɌɎɌ, ɛɚɩɞɚɘɟ Ɏ ɝɗɟɣɌɫɡ ɓɌɞɜɟɐəɔɞɑɗɨ-

əɚɕ ɎɔɓɟɌɗɔɓɌɢɔɔ ɑɏɚ ɖɚəɞɟɜɚɎ ɔ ɏɜɌəɔɢ Ɏ ɛɚ-

ɗɚɒɑəɔɔ ɓɌɖɜɧɞɚɏɚ ɜɞɌ, ɎɚɓɘɚɒəɌ ɔɡ ɍɚɗɑɑ 

ɞɚɣəɌɫ ɚɢɑəɖɌ Ɏ ɐɔəɌɘɔɖɑ ɛɜɔ ɚɞɖɜɧɎɌəɔɔ 

ɜɞɌ. Ȼɚ ɐɌəəɧɘ ȿȳȴ ɛɚɖɌɓɌɞɑɗɔ Ɏɧɝɚɞɧ ɛɑɜɑɐ-

əɑɕ, ɝɜɑɐəɑɕ ɔ ɓɌɐəɑɕ ɣɌɝɞɑɕ ɝɚɝɞɌɎɔɗɔ 0,42 Ñ 

0,07 ɝɘ, 0,35 Ñ 0,07 ɝɘ ɔ 0,41 Ñ 0,05 ɝɘ ɝɚɚɞɎɑɞ-

ɝɞɎɑəəɚ. ȴɓɘɑɜɑəɔɑ Ɏɧɝɚɞɧ ɝɟɝɞɌɎəɚɏɚ ɐɔɝɖɌ 

ɛɜɔ ɛɚɘɚɥɔ ȿȳȴ Ɏɚɓɘɚɒəɚ ɞɚɗɨɖɚ Ɏ ɛɜɑɐɑɗɌɡ 

ɑɏɚ ɗɌɞɑɜɌɗɨəɚɕ ɞɜɑɞɔ ɎɝɗɑɐɝɞɎɔɑ ɣɌɝɞɔɣəɚɏɚ 

ɍɗɚɖɔɜɚɎɌəɔɫ ɟɗɨɞɜɌɓɎɟɖɚɎɚɏɚ ɝɔɏəɌɗɌ ɝɖɟɗɚ-

Ɏɚɕ ɐɟɏɚɕ (ɜɔɝ. 4). Ƚɜɑɐəɑɑ ɝɚɚɞəɚɤɑəɔɑ Ɏɧɝɚ-

ɞɧ ɛɑɜɑɐəɑɕ ɣɌɝɞɔ ɝɟɝɞɌɎəɚɏɚ ɐɔɝɖɌ ɖ Ɏɧɝɚɞɑ 

ɓɌɐəɑɕ ɣɌɝɞɔ ɝɚɝɞɌɎɔɗɚ 1,02. ȹɌɗɔɣɔɑ ɜɌɓəɔɢɧ 

Ɏ Ɏɧɝɚɞɑ ɛɑɜɑɐəɑɏɚ ɔ ɓɌɐəɑɏɚ ɟɞɚɗɥɑəɔɕ ɫɎɗɫ-

ɑɞɝɫ ɚɐəɔɘ ɔɓ ɛɜɔɓəɌɖɚɎ əɌɗɔɣɔɫ ɐɔɝɗɚɖɌɢɔɔ 

ɝɟɝɞɌɎəɚɏɚ ɐɔɝɖɌ. Ȯ ɛɜɚɢɑɝɝɑ ɚɞɖɜɧɎɌəɔɫ ɜɞɌ 

ɝɟɝɞɌɎəɚɕ ɐɔɝɖ ɐɎɔɒɑɞɝɫ ɖɚəɏɜɟɩəɞəɚ ɏɚɗɚɎɖɑ 

əɔɒəɑɕ ɣɑɗɪɝɞɔ, ɖɚɞɚɜɌɫ Ɏ ɝɜɑɐəɑɘ ɝɘɑɥɌɑɞɝɫ 

əɌ 14,70 Ñ 1,38 ɘɘ Ɏ ɛɌɜɌɝɌɏɔɞɞɌɗɨəɚɕ ɛɗɚɝɖɚ-

ɝɞɔ (ɜɔɝ. 5). ȸɑəɨɤɌɫ ɝɞɑɛɑəɨ ɐɎɔɒɑəɔɫ ɘɚɒɑɞ 

ɝɗɟɒɔɞɨ ɛɜɫɘɧɘ ɛɜɔɓəɌɖɚɘ ɣɌɝɞɔɣəɚɕ ɜɑɛɚɓɔ-

ɢɔɔ ɝɟɝɞɌɎəɚɏɚ ɐɔɝɖɌ ɔɗɔ ɚɞɝɟɞɝɞɎɔɫ ɜɑɛɚɓɔ-

 

ȼɔɝ. 4 (Fig. 4) 

 

ȼɔɝ. 1.   ȸȼȾ ȮȹɃȽ, ɖɚɜɚəɌɗɨəɌɫ ɛɜɚɑɖɢɔɫ. 

ȹɚɜɘɌ. Ƚɞɜɑɗɖɔ ɝɚɚɞɎɑɞɝɞɎɟɪɞ əɌɛɜɌɎɗɑəɔɪ 

ɟɗɨɞɜɌɓɎɟɖɚɎɧɡ Ɏɚɗə ɛɜɔ ɛɜɚɎɑɐɑəɔɔ ȮȹɃȽ. 

Ȼɟəɖɞɔɜəɚɕ ɗɔəɔɑɕ ɎɧɐɑɗɑəɌ ɣɌɝɞɨ ɝɟɝɞɌɎəɚɏɚ 

ɐɔɝɖɌ, ɐɚɝɞɟɛəɌɫ ɐɗɫ ɟɗɨɞɜɌɓɎɟɖɚɎɚɕ ɎɔɓɟɌɗɔ-

ɓɌɢɔɔ (ɗɌɞɑɜɌɗɨəɌɫ ɞɜɑɞɨ). 

Fig. 1.   Coronal MRI scan of normal TMJ.  

The arrows show the direction of ultrasound 

waves. The dotted line highlights the part of the 

articular disc, that can be visualized during TMJ 

examination (lateral one -third).  

 

ȼɔɝ. 5 Ɍ (Fig. 5 Ɍ) 

 

ȼɔɝ. 5 ɍ (Fig. 5 Ɏ) 

ȼɔɝ. 5.    ȿȳȴ ȮȹɃȽ. ȴɓɘɑɜɑəɔɑ ɛɚɐɎɔɒəɚɝɞɔ ɏɚɗɚɎɖɔ əɔɒəɑɕ ɣɑɗɪɝɞɔ Ɏ ɛɌɜɌɝɌɏɔɞɞɌɗɨəɚɕ ɛɗɚɝɖɚ-

ɝɞɔ. 

ȴɓɚɍɜɌɒɑəɔɑ çȬè ɝɚɚɞɎɑɞɝɞɎɟɑɞ ɛɚɗɚɒɑəɔɪ ɓɌɖɜɧɞɚɏɚ ɜɞɌ. ȴɓɚɍɜɌɒɑəɔɑ çȮè ɛɚɗɟɣɑəɚ ɛɜɔ ɘɌɖɝɔ-

ɘɌɗɨəɚ ɚɞɖɜɧɞɚɘ ɜɞɑ. ɂɔɠɜɚɕ ç1è ɔɓɘɑɜɑəɚ ɜɌɝɝɞɚɫəɔɑ, ɛɜɑɚɐɚɗɑɎɌɑɘɚɑ ɏɚɗɚɎɖɚɕ əɔɒəɑɕ ɣɑɗɪ-

ɝɞɔ ɛɜɔ ɚɞɖɜɧɎɌəɔɔ ɜɞɌ. 

Fig. 5.    Mandible condyle mobility measurement in the parasagittal plane.  

Image "A" corresponds to the position of the closed mouth. Image "B" corresponds to the maximum 

open mouth po sition. The distance traveled by the mandible condyle during maximal mouth opening is 

marked and measured as "1".   



   RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY  

 

  | www.rejr.ru | REJR. 2018; 8 (2):24-29       DOI:10.21569/2222-7415-2018-8-2-24-29            ʉʪʨʘʥʠʮʘ  29 
  

ɢɔɔ. 

ȮɧɎɚɐɧ. 

1) ȼɑɓɟɗɨɞɌɞɧ ȿȳ-ɖɜɔɞɑɜɔɑɎ ɝɞɜɚɑəɔɫ ɔ 

ɠɟəɖɢɔɔ ɓɐɚɜɚɎɧɡ ȮȹɃȽ ɝɚɚɞɎɑɞɝɞɎɟɪɞ ɛɚɗɚ-

ɒɑəɔɫɘ əɚɜɘɌɗɨəɚɕ ɌəɌɞɚɘɔɔ ɣɑɗɚɎɑɖɌ ɔ ɛɚɖɌ-

ɓɌɞɑɗɫɘ əɚɜɘɧ, ɟɝɞɌəɚɎɗɑəəɧɘ ɐɗɫ ȸȼȾ ȮȹɃȽ. 

2) Ȼɚɗɟɣɑəəɧɑ ȿȳ-ɖɜɔɞɑɜɔɔ ȮȹɃȽ ɘɚɏɟɞ 

ɍɧɞɨ ɔɝɛɚɗɨɓɚɎɌəɧ əɌ ɛɜɌɖɞɔɖɑ ɐɗɫ ɍɧɝɞɜɚɕ ɔ 

ɞɚɣəɚɕ ɐɔɌɏəɚɝɞɔɖɔ əɌɗɔɣɔɫ Ɏəɟɞɜɑəəɔɡ ɝɟ-

ɝɞɌɎəɧɡ əɌɜɟɤɑəɔɕ ɔ ɖɚəɞɜɚɗɫ ɩɠɠɑɖɞɔɎəɚɝɞɔ 

ɗɑɣɑəɔɫ. ȺɐəɌɖɚ ɐɗɫ ɛɚɝɞɌəɚɎɖɔ ɚɖɚəɣɌɞɑɗɨəɚ-

ɏɚ ɐɔɌɏəɚɓɌ ɜɑɖɚɘɑəɐɚɎɌəɚ ɝɚɎɘɑɝɞəɚɑ ɛɜɚɎɑ-

ɐɑəɔɑ ȸȼȾ ɔ ȿȳȴ ȮȹɃȽ. 

ȴɝɞɚɣəɔɖ ɠɔəɌəɝɔɜɚɎɌəɔɫ ɔ ɖɚəɠɗɔɖɞ 

ɔəɞɑɜɑɝɚɎ. 

ȬɎɞɚɜɧ ɐɌəəɚɕ ɝɞɌɞɨɔ ɛɚɐɞɎɑɜɐɔɗɔ ɚɞ-

ɝɟɞɝɞɎɔɑ ɠɔəɌəɝɚɎɚɕ ɛɚɐɐɑɜɒɖɔ ɔɝɝɗɑɐɚɎɌəɔɫ 

ɔ ɖɚəɠɗɔɖɞɌ ɔəɞɑɜɑɝɚɎ, ɚ ɖɚɞɚɜɧɡ əɑɚɍɡɚɐɔɘɚ 

ɝɚɚɍɥɔɞɨ.
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ȼȬȰȴȺȹȿȶȷȴȰȹȬɋ ȺɂȱȹȶȬ ȴȳȸȱȹȱȹȴȵ ȽȴȸȻȬȾȴɃȱȽȶȺȵ ȬȶȾȴȮȹȺȽȾȴ 

ȸȴȺȶȬȼȰȬ ȿ ȻȬɂȴȱȹȾȺȮ Ƚ ɀȴȭȼȴȷȷɋɂȴȱȵ ȻȼȱȰȽȱȼȰȴȵ ȴ ȳȰȺȼȺȮɇɁ 

ȮȺȷȺȹȾȱȼȺȮ Ƚ ȴȽȻȺȷɈȳȺȮȬȹȴȱȸ ȯȬȸȸȬ-ȶȬȸȱȼɇ ȹȬ CZT ȰȱȾȱȶȾȺȼȬɁ 

 

ȸɔəɔə Ƚ.ȸ., ȹɔɖɔɞɔə ȹ.Ȭ., ɄɌɍɌəɚɎ Ȯ.Ȯ., ȷɚɝɔɖ Ȱ.Ȯ., ȸɔɡɑɑəɖɚ ȴ.ȷ.,  

ȻɚɖɟɤɌɗɚɎ ȱ.Ȭ., ȼɚɘɌəɚɎ Ȭ.ȭ. 

 
ɎɞɚəɚɘəɌɫ əɑɜɎəɌɫ ɝɔɝɞɑɘɌ ɝɑɜɐɢɌ (ȬȹȽ) ɔ ɑɑ ɝɔɘɛɌɞɔɣɑɝɖɚɑ ɓɎɑəɚ, Ɏ ɣɌɝɞəɚ-

ɝɞɔ, ɫɎɗɫɑɞɝɫ ɚɐəɔɘ ɔɓ ɖɗɪɣɑɎɧɡ ɩɗɑɘɑəɞɚɎ Ɏ ɎɚɓəɔɖəɚɎɑəɔɔ ɔ ɛɚɐɐɑɜɒɌəɔɔ 

ɠɔɍɜɔɗɗɫɢɔɔ ɛɜɑɐɝɑɜɐɔɕ. ȹɌ ɝɑɏɚɐəɫɤəɔɕ ɐɑəɨ, Ɏ ɜɌɐɔɚɗɚɏɔɣɑɝɖɚɕ ɛɜɌɖɞɔɖɑ 

ɐɗɫ əɑɔəɎɌɓɔɎəɚɕ ɚɢɑəɖɔ ɝɚɝɞɚɫəɔɫ ɝɔɘɛɌɞɔɣɑɝɖɚɕ ɌɖɞɔɎəɚɝɞɔ ɝɑɜɐɢɌ Ɍɖ-

ɞɔɎəɚ ɔɝɛɚɗɨɓɟɑɞɝɫ ɝɢɔəɞɔɏɜɌɠɔɫ ɘɔɚɖɌɜɐɌ ɝ ɘɑɣɑəəɧɘ ɕɚɐɚɘ-123 ɘɑɞɌɕɚɐɍɑəɓɔɗɏɟɌ-

əɔɐɔəɚɘ (123I-ȸȴȭȯ).  

ɂɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. ȴɓɟɣɑəɔɑ ɝɢɔəɞɔɏɜɌɠɔɣɑɝɖɚɕ ɖɌɜɞɔəɧ ɚɍɥɑɏɚ ɓɌɡɎɌɞɌ ɔ 

ɜɑɏɔɚəɌɜəɚɏɚ ɜɌɝɛɜɑɐɑɗɑəɔɫ 123I-ȸȴȭȯ ɟ ɓɐɚɜɚɎɧɡ ɐɚɍɜɚɎɚɗɨɢɑɎ ɔ ɛɌɢɔɑəɞɚɎ ɝ ɛɌɜɚɖ-

ɝɔɓɘɌɗɨəɚɕ ɠɚɜɘɚɕ ɠɔɍɜɔɗɗɫɢɔɔ ɛɜɑɐɝɑɜɐɔɕ (ɀȻ) ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɏɌɘɘɌ-ɖɌɘɑɜɧ, 

ɚɝəɌɥɑəəɚɕ ɖɌɐɘɔɕ-ɢɔəɖ-ɞɑɗɗɟɜɚɎɧɘɔ (CZT) ɐɑɞɑɖɞɚɜɌɘɔ.  

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. Ȯ ɔɝɝɗɑɐɚɎɌəɔɑ ɍɧɗɔ Ɏɖɗɪɣɑəɧ 15 ɛɌɢɔɑəɞɚɎ c ɛɌɜɚɖ-

ɝɔɓɘɌɗɨəɚɕ ɠɚɜɘɚɕ ɠɔɍɜɔɗɗɫɢɔɔ ɛɜɑɐɝɑɜɐɔɕ ɔ 15 ɓɐɚɜɚɎɧɡ ɐɚɍɜɚɎɚɗɨɢɑɎ. Ȼɜɚɞɚɖɚɗ 

ɔɝɝɗɑɐɚɎɌəɔɫ ɝ 123I-ȸȴȭȯ ɎɖɗɪɣɌɗ Ɏ ɝɑɍɫ ɎəɟɞɜɔɎɑəəɚɑ ɎɎɑɐɑəɔɑ ɜɌɐɔɚɠɌɜɘɛɜɑɛɌɜɌ-

ɞɌ (ȼɀȻ) Ɏ ɐɚɓɑ 111ð370 ȸȭɖ ɔ ɛɜɚɎɑɐɑəɔɑ ɔɝɝɗɑɐɚɎɌəɔɕ ɣɑɜɑɓ 20 ɘɔəɟɞ (ɜɌəəɑɑ ɔɝɝɗɑ-

ɐɚɎɌəɔɑ) ɔ ɣɑɜɑɓ 4 ɣɌɝɌ ɛɚɝɗɑ ɔəɦɑɖɢɔɔ (ɚɞɝɜɚɣɑəəɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ). 

ȼɑɓɟɗɨɞɌɞɧ. ȸɑɐɔɌəɌ ɚɞəɚɤɑəɔɫ ɝɑɜɐɢɑ/ɝɜɑɐɚɝɞɑəɔɑ Ɏ ɜɌəəɪɪ (Heart Mediast i-

num R atio early, HMRe) ɔ ɚɞɝɜɚɣɑəəɟɪ (Heart Mediastinum Ratio delay, HRMd) ɠɌɓɧ ɍɧɗɌ 

ɝɚɛɚɝɞɌɎɔɘɌ ɟ ɛɌɢɔɑəɞɚɎ ɔ ɓɐɚɜɚɎɧɡ ɐɚɍɜɚɎɚɗɨɢɑɎ: HRMe - 1,73 (1,61, 1,83) ɔ 1,61 

(1,56, 1,70), ɝɚɚɞɎɑɞɝɞɎɑəəɚ, p=0,265; HMRd - 1.81 (1.63, 1.95) ɔ 1.67 (1.64, 1.71), 

p=0,164. ȿ 93% ɛɌɢɔɑəɞɚɎ ɝ ɠɔɍɜɔɗɗɫɢɔɑɕ ɛɜɑɐɝɑɜɐɔɕ (14/15) ɍɧɗɔ ɎɧɫɎɗɑəɧ ɟɣɌɝɞɖɔ 

ɝəɔɒɑəɔɫ əɌɖɚɛɗɑəɔɫ 123I-ȸȴȭȯ Ɏ ɘɔɚɖɌɜɐɑ ɗɑɎɚɏɚ ɒɑɗɟɐɚɣɖɌ Ɏ ɞɚ Ɏɜɑɘɫ, ɖɌɖ ɟ ɓɐɚ-

ɜɚɎɧɡ ɐɚɍɜɚɎɚɗɨɢɑɎ ɝəɔɒɑəɔɑ ɜɑɏɔɚəɌɜəɚɏɚ ɓɌɡɎɌɞɌ ȼɀȻ ɚɞɘɑɣɌɗɚɝɨ Ɏ 53% ɝɗɟɣɌɑɎ 

(8/15; ɜ=0,035). ȸɑɐɔɌəɌ ɛɚɓɐəɑɏɚ ɐɑɠɑɖɞɌ əɌɖɚɛɗɑəɔɫ (Summed mIBG Score delay, 

SMSd) ɍɧɗɌ ɓəɌɣɔɘɚ Ɏɧɤɑ ɟ ɛɌɢɔɑəɞɚɎ ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɎɚɗɚəɞɑɜɌɘɔ: 6 (3, 10) ɔ 0 (0, 0), 

p<0,001.  

ȮɧɎɚɐɧ. ȯɌɘɘɌ-ɖɌɘɑɜɌ c CZT ɐɑɞɑɖɞɚɜɌɘɔ ɛɚɓɎɚɗɫɑɞ ɛɚɗɟɣɌɞɨ ɖɌɣɑɝɞɎɑəəɧɑ 

ɞɚɘɚɏɜɌɠɔɣɑɝɖɔɑ ɝɜɑɓɧ ɘɔɚɖɌɜɐɌ ɔ ɚɢɑəɔɎɌɞɨ ɜɑɏɔɚəɌɜəɧɑ ɔɓɘɑəɑəɔɫ ɝɔɘɛɌɞɔɣɑɝɖɚɕ 

ɔəəɑɜɎɌɢɔɔ ɝɑɜɐɢɌ. ȻɌɢɔɑəɞɧ ɝ ɛɌɜɚɖɝɔɓɘɌɗɨəɚɕ ɠɚɜɘɚɕ ɠɔɍɜɔɗɗɫɢɔɔ ɛɜɑɐɝɑɜɐɔɕ 

ɔɘɑɪɞ ɍɚɗɑɑ ɎɧɜɌɒɑəəɧɑ ɜɑɏɔɚəɌɜəɧɑ ɔɓɘɑəɑəɔɫ ɝɔɘɛɌɞɔɣɑɝɖɚɕ ɌɖɞɔɎəɚɝɞɔ ɘɔɚɖɌɜ-

ɐɌ ɗɑɎɚɏɚ ɒɑɗɟɐɚɣɖɌ (ȷȲ). ȴɓɘɑəɑəɔɫ ɜɑɏɔɚəɌɜəɚɕ ɝɔɘɛɌɞɔɣɑɝɖɚɕ ɔəəɑɜɎɌɢɔɔ ɘɚɏɟɞ 

ɫɎɗɫɞɨɝɫ ɜɌəəɔɘɔ ɛɜɔɓəɌɖɌɘɔ ɐɔɝɍɌɗɌəɝɌ ɌɎɞɚəɚɘəɚɕ əɑɜɎəɚɕ ɝɔɝɞɑɘɧ ɝɑɜɐɢɌ (ȬȹȽ) 

ɟ ɛɌɢɔɑəɞɚɎ ɝ ɠɔɍɜɔɗɗɫɢɔɑɕ ɛɜɑɐɝɑɜɐɔɕ, ɣɞɚ ɘɚɒɑɞ ɍɧɞɨ ɔɝɛɚɗɨɓɚɎɌəɚ ɐɗɫ ɛɜɚɏəɚɓɔ-

ɜɚɎɌəɔɫ ɞɑɣɑəɔɫ ɐɌəəɚɏɚ ɓɌɍɚɗɑɎɌəɔɫ. 
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RADIONUCLIDE EVALUATION OF CHANGES IN MYOCARDIAL SYMPATHETIC  

ACTIVITY IN PATIENTS WITH ATRIAL FIBRILLATION AND HEALTHY INDIVIDUALS  

USING A GAMMA CAMERA O N CZT DETECTORS 

 

Minin S.M., Nikitin N.A., Shabanov V.V., Losik D.A., Mikheenko I.L.,  

Pokushalov E .A., Romanov A.B.  
 

utonomic nervous system (ANS) of the heart and its sympathetic division, in pa r-

ticular, is one of the key elements in the onset and maintenance of atrial fibrill a-

tion (AF). Today, in radiological practice, cardiac imaging with a neuro nal tracer, in 

par ticular, with meta -iod -benzyl -guanidine labelled with iodine -123 123I -mIBG, is actively 

used for non -invasive evaluation of the state of sympathetic cardiac activity. The aim of this 

work was to study the scintigraphic patterns of total u ptake and the regional distribution of 

123I -mIBG in healthy volunteers and patients with paroxysmal AF with a gamma camera 

equipped with CZT -detectors.  

Materials and methods.  15 patients with a paroxysmal form of AF and 15 healthy 

volunteers were included in the study. The protocol of the study with 123I -mIBG included 

the intravenous administration of radiopharmaceuticals at a dose of 111 -370 MBq and the 

conduct of studies in 20 minutes (early study) and 4 hours after the injection (delayed 

study).  

Results.  The median ratio of 123I -mIBG uptake in the heart and mediastinum in the 

early (Heart Mediastinum Ratio early, HMRe) and delayed (Heart Mediastinum Ratio d e-

layed, HRMd) phase was comparable in patients and volunteers: HRMe ð 1.73 (1.61, 1.83) 

and 1.61 (1. 56, 1.70), respectively, p=0.265; HMRd ð 1.81 (1.63, 1.95) and 1.67 (1.64, 1.71), 

p=0.164. In 93% of patients with AF (14/15), defects in 123I -mIBG uptake in left ventricle 

(LV) myocardium were detected, whereas in healthy volunteers uptake defects were de tected 

in 53% of cases (8/15, p=0.035). The median of the mIBG uptake defect in delayed scans 

(Summed mIBG Score delayed, SMSd) was significantly higher in patients than in volu n-

teers: 6 (3, 10) and 0 (0, 0), p<0,001.  

Conclusion.  SPECT gamma camera with CZ T-detectors allows obtaining qualitative 

tom ographic sections of the myocardium and evaluating regional changes in sympathetic 

innervation of the heart. Patients with paroxysmal AF have more significant regional chan g-

es in the sympathetic activity of the L V myocardium. Regional changes in sympathetic i n-

nerv ation may be early signs of an ANS imbalance in patients with AF and can probably be 

used to pr edict the course of the disease . 

 

Keywords: atrial fibrillation, imaging, nuclear imaging, mibg, iodbenzylgua nidine.  
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ɔɍɜɔɗɗɫɢɔɫ ɛɜɑɐɝɑɜɐɔɕ (ɀȻ) ɫɎɗɫɑɞ-

ɝɫ ɝɌɘɚɕ ɜɌɝɛɜɚɝɞɜɌəɑəəɚɕ Ɏ ɖɗɔəɔ-

ɣɑɝɖɚɕ ɛɜɌɖɞɔɖɑ ɞɌɡɔɌɜɔɞɘɔɑɕ, ɝɚ-

ɓɐɌɪɥɑɕ Ɏɧɝɚɖɔɕ ɜɔɝɖ ɜɌɓɎɔɞɔɫ ɔə-

ɝɟɗɨɞɚɎ, ɞɜɚɘɍɚɩɘɍɚɗɔɣɑɝɖɔɡ ɔ ɖɌɜɐɔɚɗɚɏɔɣɑ-

ɝɖɔɡ ɚɝɗɚɒəɑəɔɕ [1, 2]. ȴɓɎɑɝɞəɚ, ɣɞɚ ɌɎɞɚəɚɘ-

əɌɫ əɑɜɎəɌɫ ɝɔɝɞɑɘɌ ɝɑɜɐɢɌ (ȬȹȽ) ɔ ɑɑ ɝɔɘɛɌ-

ɞɔɣɑɝɖɚɑ ɓɎɑəɚ, Ɏ ɣɌɝɞəɚɝɞɔ, ɫɎɗɫɑɞɝɫ ɚɐəɔɘ ɔɓ 

ɖɗɪɣɑɎɧɡ ɩɗɑɘɑəɞɚɎ Ɏ ɎɚɓəɔɖəɚɎɑəɔɔ ɔ ɛɚɐ-

ɐɑɜɒɌəɔɔ ɠɔɍɜɔɗɗɫɢɔɔ ɛɜɑɐɝɑɜɐɔɕ [3, 4]. ɉɞɚ 

ɛɚɐɞɎɑɜɒɐɌɑɞɝɫ ɜɫɐɚɘ ɩɖɝɛɑɜɔɘɑəɞɌɗɨəɧɡ ɜɌ-

ɍɚɞ, Ɏ ɖɚɞɚɜɧɡ ɛɚɖɌɓɌəɚ ɝəɔɒɑəɔɑ ɔəɐɟɢɔɜɟɑ-

ɘɚɝɞɔ ɀȻ ɛɚɝɗɑ ɐɑəɑɜɎɌɢɔɔ ɝɑɜɐɢɌ [5-7]. ȶɜɚɘɑ 

ɞɚɏɚ, ɎɚɓɐɑɕɝɞɎɔɑ əɌ ȬȹȽ ɛɜɔ ɔəɞɑɜɎɑəɢɔɚə-

əɚɘ ɗɑɣɑəɔɔ ɀȻ ɛɚɎɧɤɌɑɞ ɩɠɠɑɖɞɔɎəɚɝɞɨ ɚɛɑ-

ɜɌɞɔɎəɚɏɚ ɗɑɣɑəɔɫ [8, 9].  

ȹɌ ɝɑɏɚɐəɫɤəɔɕ ɐɑəɨ, Ɏ ɜɌɐɔɚɗɚɏɔɣɑɝɖɚɕ 

ɛɜɌɖɞɔɖɑ ɐɗɫ əɑɔəɎɌɓɔɎəɚɕ ɚɢɑəɖɔ ɝɚɝɞɚɫəɔɫ 

ɝɔɘɛɌɞɔɣɑɝɖɚɕ ɌɖɞɔɎəɚɝɞɔ ɝɑɜɐɢɌ ɌɖɞɔɎəɚ ɔɝ-

ɛɚɗɨɓɟɑɞɝɫ ɝɢɔəɞɔɏɜɌɠɔɫ ɘɔɚɖɌɜɐɌ ɝ əɑɕɜɚ-
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ɞɜɚɛəɧɘɔ ɜɌɐɔɚɠɌɜɘɛɜɑɛɌɜɌɞɌɘɔ (ȼɀȻ), Ɏ 

ɣɌɝɞəɚɝɞɔ, ɝ ɘɑɞɌɕɚɐɍɑəɓɔɗɏɟɌəɔɐɔəɚɘ (ȸȴȭȯ), 

ɘɑɣɑəəɧɘ ɕɚɐɚɘ-123 [10]. ȰɌəəɧɕ ȼɀȻ ɫɎɗɫɑɞ-

ɝɫ ɝɞɜɟɖɞɟɜəɧɘ ɌəɌɗɚɏɚɘ əɚɜɌɐɜɑəɌɗɔəɌ ɔ ɚɞ-

ɜɌɒɌɑɞ ɛɜɚɢɑɝɝ ɑɏɚ ɓɌɡɎɌɞɌ, əɌɖɚɛɗɑəɔɫ ɔ Ɏɧ-

ɝɎɚɍɚɒɐɑəɔɫ Ɏ ɝɔɘɛɌɞɔɣɑɝɖɔɡ əɑɜɎəɧɡ ɚɖɚə-

ɣɌəɔɫɡ [12]. ȴɝɛɚɗɨɓɚɎɌəɔɑ ɚɐəɚɠɚɞɚəəɚɕ 

ɩɘɔɝɝɔɚəəɚɕ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ 

(ȺɀɉȶȾ) ɘɔɚɖɌɜɐɌ ɝ 123I-ȸȴȭȯ ɛɚɓɎɚɗɫɑɞ ɚɢɑ-

əɔɎɌɞɨ ɜɑɏɔɚəɌɜəɧɕ ɛɜɑɝɔəɌɛɞɔɣɑɝɖɔɕ ɚɍɜɌɞ-

əɧɕ ɓɌɡɎɌɞ ɖɌɞɑɡɚɗɌɘɔəɚɎ, ɠɟəɖɢɔɚəɌɗɨəɚɑ 

ɝɚɝɞɚɫəɔɑ ɝɔɘɛɌɞɔɣɑɝɖɔɡ ɚɖɚəɣɌəɔɕ ɔ ɖɚɝɎɑə-

əɚ ɚɢɑəɔɞɨ ɛɗɚɞəɚɝɞɨ ɜɌɝɛɜɑɐɑɗɑəɔɫ Ɍɐɜɑəɚɜɑ-

ɢɑɛɞɚɜɚɎ Ɏ ɝɑɜɐɢɑ [13].  

ȶɌɖ ɛɜɌɎɔɗɚ, ɐɗɫ ɚɢɑəɖɔ ɔɓɘɑəɑəɔɕ ɝɔɘ-

ɛɌɞɔɣɑɝɖɚɕ ɌɖɞɔɎəɚɝɞɔ ɔɝɛɚɗɨɓɟɪɞ ɛɚɖɌɓɌɞɑɗɔ 

ɛɗɌəɌɜəɚɕ ɝɢɔəɞɔɏɜɌɠɔɔ ɔ Ɏ ɘɑəɨɤɑɕ ɝɞɑɛɑəɔ 

ɜɑɏɔɚəɌɜəɚɏɚ ɓɌɡɎɌɞɌ 123I-ȸȴȭȯ [14]. ɉɞɚ ɝɎɫ-

ɓɌəɚ ɝ əɑɚɍɡɚɐɔɘɚɝɞɨɪ ɎɎɑɐɑəɔɫ ɍɚɗɨɤɔɡ ɐɚɓ 

ȼɀȻ ɔ ɟɎɑɗɔɣɑəɔɫ ɛɜɚɐɚɗɒɔɞɑɗɨəɚɝɞɔ ɝɍɚɜɌ 

ɐɌəəɧɡ Ɏ ɜɑɒɔɘɑ ȺɀɉȶȾ əɌ ɖɗɌɝɝɔɣɑɝɖɔɡ ɏɌɘ-

ɘɌ-ɖɌɘɑɜɌɡ (ɝ ɖɜɔɝɞɌɗɗɌɘɔ əɌ ɚɝəɚɎɑ NaI). Ⱥɐ-

əɌɖɚ, Ɏ ɛɚɝɗɑɐəɔɑ ɏɚɐɧ, ɩɞɟ ɛɜɚɍɗɑɘɟ ɟɐɌɗɚɝɨ 

ɜɑɤɔɞɨ ɓɌ ɝɣɑɞ ɜɌɓɜɌɍɚɞɖɔ ɔ Ɏəɑɐɜɑəɔɫ Ɏ ɖɗɔ-

əɔɣɑɝɖɟɪ ɛɜɌɖɞɔɖɟ ɏɌɘɘɌ-ɖɌɘɑɜ, ɚɝəɌɥɑəəɧɡ 

ɛɚɗɟɛɜɚɎɚɐəɔɖɚɎɧɘɔ ɖɌɐɘɔɕ-ɢɔəɖ-

ɞɑɗɗɟɜɚɎɧɘɔ (CZT) ɐɑɞɑɖɞɚɜɌɘɔ [15]. ȳɌ ɝɣɑɞ 

Ɏɧɝɚɖɚɕ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɔ ɐɑɞɑɖɞɚɜɚɎ ɔ ɍɚɗɑɑ 

Ɏɧɝɚɖɚɏɚ ɛɜɚɝɞɜɌəɝɞɎɑəəɚɏɚ ɜɌɓɜɑɤɑəɔɫ ɝɞɌɗɚ 

Ɏɚɓɘɚɒəɧɘ ɛɚɗɟɣɌɞɨ ɖɌɣɑɝɞɎɑəəɧɑ ɞɚɘɚɏɜɌɠɔ-

ɣɑɝɖɔɑ ɝɜɑɓɧ ɝɑɜɐɢɌ ɔ ɚɢɑəɔɎɌɞɨ ɜɑɏɔɚəɌɜəɧɕ 

ɓɌɡɎɌɞ 123I-ȸȴȭȯ.  

Ȯɘɑɝɞɑ ɝ ɞɑɘ, Ɏ ɘɔɜɚɎɚɕ ɗɔɞɑɜɌɞɟɜɑ ɚɛɟɍ-

ɗɔɖɚɎɌəɧ ɗɔɤɨ ɑɐɔəɔɣəɧɑ ɜɌɍɚɞɧ, ɛɚɝɎɫɥɑə-

əɧɑ ɝɢɔəɞɔɏɜɌɠɔɣɑɝâɖɚɘɟ ɔɓɟɣɑəɔɪ əɌɜɟɤɑ-

əɔɕ ɝɔɘɛɌɞɔɣɑɝɖɚɕ ɔəəɑɜɎɌɢɔɔ ɘɔɚɖɌɜɐɌ ɟ 

ɛɌɢɔɑəɞɚɎ ɝ əɌɜɟɤɑəɔɫɘɔ ɜɔɞɘɌ ɝɑɜɐɢɌ ɔ ɔɝ-

ɛɚɗɨɓɚɎɌəɔɑɘ ȺɀɉȶȾ CZT ɞɑɡəɚɗɚɏɔɕ [16, 17].  

ɂɑɗɨ.  

ȴɓɟɣɑəɔɑ ɝɢɔəɞɔɏɜɌɠɔɣɑɝɖɚɕ ɖɌɜɞɔəɧ 

ɚɍɥɑɏɚ ɓɌɡɎɌɞɌ ɔ ɜɑɏɔɚəɌɜəɚɏɚ ɜɌɝɛɜɑɐɑɗɑəɔɫ 

123I -ȸȴȭȯ ɟ ɓɐɚɜɚɎɧɡ ɐɚɍɜɚɎɚɗɨɢɑɎ ɔ ɛɌɢɔɑə-

ɞɚɎ ɝ ɛɌɜɚɖɝɔɓɘɌɗɨəɚɕ ɠɚɜɘɚɕ ɠɔɍɜɔɗɗɫɢɔɔ 

ɛɜɑɐɝɑɜɐɔɕ (ɀȻ) ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɏɌɘɘɌ-

ɖɌɘɑɜɧ, ɚɝəɌɥɑəəɚɕ CZT ɐɑɞɑɖɞɚɜɌɘɔ.  

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. 

Ȯ ɔɝɝɗɑɐɚɎɌəɔɑ ɍɧɗɔ Ɏɖɗɪɣɑəɧ 15 ɛɌɢɔ-

ɑəɞɚɎ c ɛɌɜɚɖɝɔɓɘɌɗɨəɚɕ ɠɚɜɘɚɕ ɠɔɍɜɔɗɗɫɢɔɔ 

ɛɜɑɐɝɑɜɐɔɕ (ɀȻ) ɔ 15 ɓɐɚɜɚɎɧɡ ɐɚɍɜɚɎɚɗɨɢɑɎ. 

ȮɛɚɝɗɑɐɝɞɎɔɔ ɛɌɢɔɑəɞɌɘ ɝ ɀȻ ɍɧɗɌ ɎɧɛɚɗəɑəɌ 

ɖɌɞɑɞɑɜəɌɫ ɌɍɗɌɢɔɫ ɝɚɏɗɌɝəɚ ɜɑɖɚɘɑəɐɌɢɔɫɘ 

[2].  

ȴɝɝɗɑɐɚɎɌəɔɑ ɍɧɗɚ Ɏɧɛɚɗəɑəɚ Ɏ ɝɚɚɞɎɑɞ-

ɝɞɎɔɔ ɝɚ ɝɞɌəɐɌɜɞɌɘɔ əɌɐɗɑɒɌɥɑɕ ɖɗɔəɔɣɑ-

ɝɖɚɕ ɛɜɌɖɞɔɖɔ (Good Clinical Practice) ɔ ɛɜɔə-

ɢɔɛɌɘɔ Ɂɑɗɨɝɔəɖɝɖɚɕ ȰɑɖɗɌɜɌɢɔɔ. Ȼɜɚɞɚɖɚɗ 

ɔɝɝɗɑɐɚɎɌəɔɫ ɍɧɗ ɚɐɚɍɜɑə ɩɖɝɛɑɜɞəɧɘ ɝɚɎɑɞɚɘ 

ɔ ɗɚɖɌɗɨəɧɘ ɩɞɔɣɑɝɖɔɘ ɖɚɘɔɞɑɞɚɘ ɀȯȭȿ 

çȹɌɢɔɚəɌɗɨəɧɕ ɘɑɐɔɢɔəɝɖɔɕ ɔɝɝɗɑɐɚɎɌɞɑɗɨ-

ɝɖɔɕ ɢɑəɞɜ ɔɘɑəɔ ɌɖɌɐɑɘɔɖɌ ȱ.ȹ. ȸɑɤɌɗɖɔəɌè 

ȸȳ ȼɀ. Ȱɚ Ɏɖɗɪɣɑəɔɫ Ɏ ɔɝɝɗɑɐɚɎɌəɔɑ ɟ Ɏɝɑɡ 

ɛɌɢɔɑəɞɚɎ ɍɧɗɚ ɛɚɗɟɣɑəɚ ɛɔɝɨɘɑəəɚɑ ɔəɠɚɜ-

ɘɔɜɚɎɌəəɚɑ ɝɚɏɗɌɝɔɑ. ȴɝɝɗɑɐɚɎɌəɔɑ ɍɧɗɚ ɓɌɜɑ-

ɏɔɝɞɜɔɜɚɎɌəɚ Ɏ ɘɑɒɐɟəɌɜɚɐəɚɕ ɍɌɓɑ 

(NCT02914860) ɐɌəəɧɡ ɔ ɫɎɗɫɑɞɝɫ ɣɌɝɞɨɪ ɛɜɚ-

ɑɖɞɌ, ɛɚɐɐɑɜɒɌəəɚɏɚ ɏɜɌəɞɚɘ ȼɚɝɝɔɕɝɖɚɏɚ 

əɌɟɣəɚɏɚ ɠɚəɐɌ ʈ 17-75-20118.  

ȽɢɔəɞɔɏɜɌɠɔɫ ɝ 123I-ȸȴȭȯ. 

Ȼɜɚɞɚɖɚɗ ɔɝɝɗɑɐɚɎɌəɔɫ ɝ 123I-ȸȴȭȯ 

ɎɖɗɪɣɌɗ Ɏ ɝɑɍɫ ɎəɟɞɜɔɎɑəəɚɑ ɎɎɑɐɑəɔɑ ɜɌɐɔɚ-

ɠɌɜɘɛɜɑɛɌɜɌɞɌ (ȼɀȻ) Ɏ ɐɚɓɑ 111ð370 ȸȭɖ ɔ 

ɛɜɚɎɑɐɑəɔɑ ɔɝɝɗɑɐɚɎɌəɔɕ ɣɑɜɑɓ 20 ɘɔəɟɞ (ɜɌə-

əɑɑ ɔɝɝɗɑɐɚɎɌəɔɑ) ɔ ɣɑɜɑɓ 4 ɣɌɝɌ ɛɚɝɗɑ ɔəɦɑɖ-

ɢɔɔ (ɚɞɝɜɚɣɑəəɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ). Ȯɝɑɘ ɛɌɢɔɑə-

ɞɌɘ ɍɧɗɌ ɛɜɚɎɑɐɑəɌ ɍɗɚɖɌɐɌ ɥɔɞɚɎɔɐəɚɕ ɒɑɗɑ-

ɓɧ ɝ ɛɚɘɚɥɨɪ ɛɜɔɑɘɌ ɜɌɝɞɎɚɜɌ ȷɪɏɚɗɫ Ɏ ɞɑɣɑ-

əɔɑ 3 ɐəɑɕ ɐɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɔ 3 ɐəɑɕ ɛɚɝɗɑ ɔɝ-

ɝɗɑɐɚɎɌəɔɫ ɝ 123I-ȸȴȭȯ (5 ɖɌɛɑɗɨ ɜɌɝɞɎɚɜɌ ȷɪ-

ɏɚɗɫ 3 ɜɌɓɌ Ɏ ɐɑəɨ).  

ȽɢɔəɞɔɏɜɌɠɔɪ ɝɑɜɐɢɌ Ɏɧɛɚɗəɫɗɔ əɌ 

ɏɌɘɘɌ-ɖɌɘɑɜɑ ɚɝəɌɥɑəəɚɕ ɞɎɑɜɐɚɞɑɗɨəɧɘɔ ɐɑ-

ɞɑɖɞɚɜɌɘɔ (D-SPECT, Spectrum Dynamics 

Medical Inc.) əɌ ɚɝəɚɎɑ ɖɌɐɘɔɕ-ɢɔəɖ-ɞɑɗɗɟɜɌ. 

Ƚɍɚɜ ɐɌəəɧɡ ɛɜɚɎɚɐɔɗɝɫ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ 9 

ɐɎɔɏɌɪɥɔɡɝɫ əɔɓɖɚɩəɑɜɏɑɞɔɣɑɝɖɔɡ ɤɔɜɚɖɚ-

ɟɏɚɗɨəɧɡ ɖɚɗɗɔɘɌɞɚɜɚɎ, ɝ ɛɜɚɝɞɜɌəɝɞɎɑəəɧɘ 

ɜɌɓɜɑɤɑəɔɑɘ 8,6 ɘɘ (ɜɌɓɘɑɜ Ɏɚɖɝɑɗɫ 4.92 Į 

4.92 Į 4.92 ɘɘ). ɂɑəɞɜ ɩəɑɜɏɑɞɔɣɑɝɖɚɏɚ ɚɖəɌ 

ɟɝɞɌəɌɎɗɔɎɌɗɔ əɌ ɠɚɞɚɛɔɖ 123I ð 159 Ñ 10 ɖɉɎ; 

ɤɔɜɔəɌ ɩəɑɜɏɑɞɔɣɑɝɖɚɏɚ ɚɖəɌ ɍɧɗɌ ɝɔɘɘɑɞɜɔɣ-

əɌ ɔ ɝɚɝɞɌɎɗɫɗɌ 10%. Ȼɜɚɐɚɗɒɔɞɑɗɨəɚɝɞɨ ɝɍɚɜɌ 

ɐɌəəɧɡ ɝɚɝɞɌɎɗɫɗɌ 600 ɝɑɖɟəɐ. ȶɚɜɜɑɖɢɔɫ Ɍɞ-

ɞɑəɪɌɢɔɔ ɔ ɜɌɝɝɑɔɎɌəɔɫ əɑ ɛɜɚɎɚɐɔɗɌɝɨ. Ⱥɍ-

ɥɌɫ ɩɠɠɑɖɞɔɎəɌɫ ɗɟɣɑɎɌɫ əɌɏɜɟɓɖɌ ɝɚɝɞɌɎɔɗɌ 

6-7,3 ɘȳɎ. ȴɓɚɍɜɌɒɑəɔɫ ɍɧɗɔ ɜɑɖɚəɝɞɜɟɔɜɚɎɌ-

əɧ əɌ ɝɛɑɢɔɌɗɔɓɔɜɚɎɌəəɚɕ ɜɌɍɚɣɑɕ ɝɞɌəɢɔɔ ɝ 

ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɌɗɏɚɜɔɞɘɌ OSEM ɔɞɑɜɌɞɔɎəɚɕ 

ɜɑɖɚəɝɞɜɟɖɢɔɔ. ȬəɌɗɔɓ ɛɚɗɟɣɑəəɧɡ ɔɓɚɍɜɌɒɑ-

əɔɕ ɛɜɚɎɚɐɔɗɔ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɝɛɑɢɔɌɗɨəɧɡ 

ɛɜɚɏɜɌɘɘəɧɡ ɛɌɖɑɞɚɎ: PlanarH2M (Spectrum 

Dynamics Medical Inc.) ɐɗɫ ɚɢɑəɖɔ əɌɖɚɛɗɑəɔɫ 

ȼɀȻ Ɏ ɝɜɑɐɚɝɞɑəɔɔ ɔ ɝɑɜɐɢɑ, Ɍ ɞɌɖɒɑ ɛɜɔɗɚɒɑ-

əɔɫ Quantitative Perfusion SPECT (QPS) (Cedar 

Sinai Auto Quant, QBS, QPS v7.2) ɐɗɫ ɛɚɗɟɖɚɗɔ-

ɣɑɝɞɎɑəəɚɏɚ ɚɛɜɑɐɑɗɑəɔɫ ɜɑɏɔɚəɌɜəɚɏɚ ɓɌɡɎɌɞɌ 

ȸȴȭȯ Ɏ ɘɔɚɖɌɜɐɑ ȷȲ [18].  

ȽɔɘɛɌɞɔɣɑɝɖɌɫ ɌɖɞɔɎəɚɝɞɨ ɝɑɜɐɢɌ ɚɢɑəɔ-

ɎɌɗɌɝɨ ɛɟɞɑɘ ɜɌɝɣɑɞɌ ɝɚɚɞəɚɤɑəɔɫ əɌɖɚɛɗɑəɔɫ 

123I -ȸȴȭȯ Ɏ ɝɑɜɐɢɑ ɔ ɝɜɑɐɚɝɞɑəɔɔ Ɏ ɜɌəəɪɪ ɔ 

ɚɞɝɜɚɣɑəəɟɪ ɠɌɓɧ (Heart Mediastinum Ration 

Early and Delayed, H/Me and H/Md), Ɍ ɞɌɖɒɑ 

ɝɖɚɜɚɝɞɔ ɎɧɘɧɎɌəɔɫ ȼɀȻ ɓɌ 4 ɣɌɝɌ (Washout 

Rate, WR). ȻɚɗɟɖɚɗɔɣɑɝɞɎɑəəɟɪ ɚɢɑəɖɟ ɜɑɏɔɚ-

əɌɗɨəɚɏɚ ɓɌɡɎɌɞɌ 123I-ȸȴȭȯ ɛɜɚɔɓɎɚɐɔɗɔ ɝ ɔɝ-

ɛɚɗɨɓɚɎɌəɔɑɘ ɝɜɑɓɚɎ ɛɚ ɖɚɜɚɞɖɚɕ ɔ ɐɗɔəəɧɘ 

(ɏɚɜɔɓɚəɞɌɗɨəɚɕ ɔ ɎɑɜɞɔɖɌɗɨəɚɕ) ɚɝɫɘ ɝɑɜɐɢɌ, Ɍ 

ɞɌɖɒɑ 17-ɝɑɏɘɑəɞɌɜəɚɕ ɛɚɗɫɜəɚɕ ɖɌɜɞɧ ɗɑɎɚɏɚ 

ɒɑɗɟɐɚɣɖɌ (ȷȲ),  ɚɢɑəɑəəɧɡ Ɏ ɜɌəəɪɪ ɔ ɚɞɝɜɚ- 
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ɣɑəəɟɪ ɠɌɓɟ ɔɝɝɗɑɐɚɎɌəɔɫ (Summed MIBG 

Score Early, SMSe ɔ Delayed, SMSd) [15 -16]. ȼɑ-

ɓɟɗɨɞɌɞɧ ɖɚɘɛɨɪɞɑɜəɚɕ ɜɑɖɚəɝɞɜɟɖɢɔɔ ɞɚ-

ɘɚɝɜɑɓɚɎ ɗɑɎɚɏɚ ɒɑɗɟɐɚɣɖɌ (ȷȲ) ɛɚ ɖɚɜɚɞɖɚɕ 

ɚɝɔ ɛɜɑɐɝɞɌɎɗɫɗɔ Ɏ Ɏɔɐɑ ɛɚɗɫɜəɚɕ ɖɌɜɞɧ çɍɧ-

ɣɔɕè ɏɗɌɓ, ɟɝɗɚɎəɚ ɜɌɓɐɑɗɬəəɚɕ əɌ 17 ɝɑɏɘɑəɞɚɎ, 

Ɏ ɖɌɒɐɚɘ ɝɑɏɘɑəɞɑ ɚɢɑəɔɎɌɗɌɝɨ ɝɞɑɛɑəɨ ɓɌɡɎɌ-

ɞɌ 123I-ȸȴȭȯ Ɏ ɛɜɚɢɑəɞɑ ɚɞ ɘɌɖɝɔɘɌɗɨəɚ ɓɌɜɑ-

ɏɔɝɞɜɔɜɚɎɌəəɚɏɚ. Ƚɞɑɛɑəɨ əɌɜɟɤɑəɔɫ ɓɌɡɎɌɞɌ 

ȼɀȻ ɚɢɑəɔɎɌɗɔ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ 5 ɍɌɗɨəɚɕ 

ɤɖɌɗɧ [19]. 

ȽɞɌɞɔɝɞɔɣɑɝɖɔɕ ɌəɌɗɔɓ. 

ȹɑɛɜɑɜɧɎəɧɑ ɐɌəəɧɑ ɛɜɑɐɝɞɌɎɗɑəɧ ɖɌɖ 

ɝɜɑɐəɑɑ ɓəɌɣɑəɔɑ Ñ ɝɞɌəɐɌɜɞəɚɑ ɚɞɖɗɚəɑəɔɑ ɔɗɔ 

ɘɑɐɔɌəɌ (ɘɑɒɖɎɌɜɞɑɗɨəɧɕ ɔəɞɑɜɎɌɗ), əɑɓɌɎɔ-

ɝɔɘɧɑ ɐɌəəɧɑ ɍɧɗɔ ɝɜɌɎəɑəɧ ɝ ɛɚɘɚɥɨɪ 

Wilcoxon rank sum ɞɑɝɞɌ. Ⱦɑɝɞ Wilcoxon ɔɝɛɚɗɨ-

ɓɚɎɌɗɝɫ ɐɗɫ ɛɌɜəɧɡ Ɏɧɍɚɜɚɖ. ȶɌɞɑɏɚɜɔɌɗɨəɧɑ 

ɐɌəəɧɑ ɛɜɑɐɝɞɌɎɗɑəɧ ɖɌɖ ɣɔɝɗɌ (ɛɜɚɢɑəɞɧ) ɔ 

ɝɜɌɎəɑəɧ ɝ ɛɚɘɚɥɨɪ Fisherõs exact ɞɑɝɞɌ. 95% 

ɐɚɎɑɜɔɞɑɗɨəɧɕ ɔəɞɑɜɎɌɗ (Ȱȴ) ɔɝɛɚɗɨɓɚɎɌɗɝɫ 

ɐɗɫ ɚɛɔɝɌɞɑɗɨəɚɕ ɝɞɌɞɔɝɞɔɖɔ. Ȱɗɫ ɚɢɑəɖɔ ɎɓɌ-

ɔɘɚɝɎɫɓɔ ɘɑɒɐɟ əɑɛɜɑɜɧɎəɧɘɔ ɐɌəəɧɘɔ ɍɧɗɌ 

ɔɝɛɚɗɨɓɚɎɌəɌ ɗɔəɑɕəɌɫ ɜɑɏɜɑɝɝɔɫ, ɜɑɓɟɗɨɞɌɞɧ 

ɖɚɞɚɜɚɕ ɛɜɑɐɝɞɌɎɗɑəɧ ɖɌɖ ɚɢɑəɖɌ ɛɚ ɘɑɞɚɐɟ 

ɜɑɏɜɑɝɝɔɔ ɔ ɓəɌɣɑəɔɑ ɜ ɐɗɫ ɚɢɑəɖɔ ɞɜɑəɐɌ ɐɚ-

ɝɞɚɎɑɜəɚɝɞɔ. Ȯɝɑ ɛɜɑɐɝɞɌɎɗɑəəɧɑ ɓəɌɣɑəɔɫ p 

ɍɧɗɔ ɚɝəɚɎɌəɧ əɌ ɐɎɟɝɞɚɜɚəəɑɘ ɞɑɝɞɑ ɔ ɓəɌɣɑ-

əɔɑ ɜ <0,05 ɝɣɔɞɌɗɚɝɨ ɐɚɝɞɚɎɑɜəɧɘ. ȽɞɌɞɔɝɞɔ-

ɣɑɝɖɔɑ ɜɌɝɣɑɞɧ ɛɜɚɎɚɐɔɗɔɝɨ ɝ ɛɚɘɚɥɨɪ ɛɜɚ-

ɏɜɌɘɘɧ STATA (Ɏɑɜɝɔɫ 13.0, ɃɔɖɌɏɚ, ȴɗɗɔəɚɕɝ, 

ȽɄȬ) 

ȾɌɍɗɔɢɌ ʈ1.   ȰɑɘɚɏɜɌɠɔɣɑɝɖɔɑ ɡɌɜɌɖɞɑɜɔɝɞɔɖɔ ɛɌɢɔɑəɞɚɎ ɔ ɓɐɚɜɚɎɧɡ ɎɚɗɚəɞɑɜɚɎ. 

ʇʦʢʘʟʘʪʝʣʴ ʇʌʇ, n=15 95% ɼʀ ɺʦʣʦʥʪʝʨ ,r n=15 95% ɼʀ 

ɺʦʟʨʘʩʪ, ʣʝʪ 55 Ñ 13 (48-62) 36Ñ13 (29-43) 

ɾʝʥʱʠʥʳ, n 8 (53%) (30-75) 7 (47%) (25-70) 

ʀʄʊ, ʢʛ/ʤ
2
 -- -- 24 Ñ 3 (22-26) 

ʂʫʨʠʣʴʱʠʢʠ, n 7 (47%) (25-70) 4 (27%) (11-52) 

ɼʘʚʥʦʩʪʴ ʌʇ, ʤʝʩ̫ʮ  r 54 Ñ 36 (34-74) -- -- 

ɸɻ, n 11 (73%) (48-89) -- -- 

ʉɼ, n 2 (13%) (4-38) -- -- 

ʌɺʃɾ, % 64 Ñ 5 (61-67) -- -- 

ʃʇ, ʩʤ 5.4 Ñ 0.5 (5.1-5.6) -- -- 

CHA2DS2-VASC, ʙʘʣʣʳ    

0 3 (20%) (7-45) 15 (100%) (80-100) 

1 4 (27%) (11-52) -- -- 

2 5 (33%) (15-58) -- -- 

3 1 (7%) (1-30) -- -- 

4 2 (13%) (4-38) -- -- 

 

ʅʝʧʨʝʨʳʚʥʳʝ ʜʘʥʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʘʢ ʩʨʝʜʥʝʝ Ñ ʩʪʘʥʜʘʨʪʥʦʝ ʦʪʢʣʦʥʝʥʠʝ, ʢʘʪʝʛʦʨʠʘʣʴʥʳʝ ʜʘʥ-

ʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʘʢ ʯʠʩʣʘ (ʧʨʦʮʝʥʪʳ).    
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ȼɑɓɟɗɨɞɌɞɧ. 

Ȯ ɔɝɝɗɑɐɚɎɌəɔɑ ɍɧɗɚ Ɏɖɗɪɣɑəɚ 15 ɛɌɢɔ-

ɑəɞɚɎ ɝ ɛɌɜɚɖɝɔɓɘɌɗɨəɚɕ ɠɔɍɜɔɗɗɫɢɔɑɕ ɛɜɑɐ-

ɝɑɜɐɔɕ (ɀȻ) (ɝɜɑɐəɔɕ ɎɚɓɜɌɝɞ ð 55 Ñ 13 ɗɑɞ; 8 

ɒɑəɥɔə), Ɏɞɚɜɟɪ ɏɜɟɛɛɟ ɝɚɝɞɌɎɔɗɔ ð 15 ɓɐɚɜɚ-

Ɏɧɡ ɐɚɍɜɚɎɚɗɨɢɑɎ (ɝɜɑɐəɔɕ ɎɚɓɜɌɝɞ ð 36 Ñ 13 

ɗɑɞ; 7 ɒɑəɥɔə). Ƚɜɑɐəɫɫ ɛɜɚɐɚɗɒɔɞɑɗɨəɚɝɞɨ 

Ɍɜɔɞɘɔɣɑɝɖɚɏɚ ɌəɌɘəɑɓɌ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɀȻ ɝɚ-

ɝɞɌɎɔɗɌ 54 Ñ 36 ɘɑɝɫɢɌ. ȿ 8 ɛɌɢɔɑəɞɚɎ (53,3%)  

ɍɧɗ ɎɧɫɎɗɑə CHA2DS2-VASC score Ó 2. ȺɝəɚɎ-

əɧɑ ɡɌɜɌɖɞɑɜɔɝɞɔɖɔ ɛɌɢɔɑəɞɚɎ ɔ ɎɚɗɚəɞɑɜɚɎ 

ɛɜɑɐɝɞɌɎɗɑəɧ Ɏ ɞɌɍɗɔɢɑ ʈ1.   

ȬəɌɗɔɓ ɛɚɗɟɣɑəəɧɡ ɜɑɓɟɗɨɞɌɞɚɎ ɛɚɖɌɓɌɗ, 

ɣɞɚ ɘɑɐɔɌəɌ ɚɞəɚɤɑəɔɫ əɌɖɚɛɗɑəɔɫ 123I-ȸȴȭȯ 

Ɏ ɝɑɜɐɢɑ ɔ ɝɜɑɐɚɝɞɑəɔɔ Ɏ ɜɌəəɪɪ (Heart 

Mediastinum Ratio early, HMRe) ɔ ɚɞɝɜɚɣɑəəɟɪ 

(Heart Mediastinu m Ratio delay, HRMd) ɠɌɓɧ ɍɧ-

ɗɌ ɝɚɛɚɝɞɌɎɔɘɌ ɟ ɛɌɢɔɑəɞɚɎ ɔ ɓɐɚɜɚɎɧɡ ɐɚɍɜɚ-

ɎɚɗɨɢɑɎ: HRMe - 1,73 (1,61, 1,83) ɔ 1,61 (1,56, 

1,70) ɝɚɚɞɎɑɞɝɞɎɑəəɚ, p=0,265 (ɜɔɝ. 1 Ȭ); HMRd - 

1.81 (1.63, 1.95) ɔ 1.67 (1.64, 1.71), p=0,164 

(ɜɔɝ. 1 Ȯ). ȸɑɐɔɌəɌ ɝɖɚɜɚɝɞɔ ɎɧɘɧɎɌəɔɫ 123I -

ȸȴȭȯ (Washout Rate, WR) ɍɧɗɌ əɑɝɖɚɗɨɖɚ əɔɒɑ 

ɟ ɛɌɢɔɑəɞɚɎ ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɎɚɗɚəɞɑɜɌɘɔ: 17,8 

(16,7, 20,5) ɔ 22,5 (18,3, 28,1) ɝɚɚɞɎɑɞɝɞɎɑəəɚ 

(p=0,159).  

Ȼɜɔ ɚɢɑəɖɑ ɜɑɏɔɚəɌɗɨəɚɕ ɝɔɘɛɌɞɔɣɑɝɖɚɕ 

ɌɖɞɔɎəɚɝɞɔ ɟ 93% ɛɌɢɔɑəɞɚɎ ɝ ɀȻ (14/15), ɍɧ-

ɗɔ ɎɧɫɎɗɑəɧ ɟɣɌɝɞɖɔ ɝəɔɒɑəɔɫ əɌɖɚɛɗɑəɔɫ 

123I -ȸȴȭȯ Ɏ ɘɔɚɖɌɜɐɑ ȷȲ Ɏ ɞɚ Ɏɜɑɘɫ, ɖɌɖ ɟ 

ɓɐɚɜɚɎɧɡ ɐɚɍɜɚɎɚɗɨɢɑɎ ɝəɔɒɑəɔɑ ɜɑɏɔɚəɌɜəɚɏɚ 

ɓɌɡɎɌɞɌ ȼɀȻ ɚɞɘɑɣɌɗɚɝɨ Ɏ 53% ɝɗɟɣɌɑɎ (8/15; 

ɜ=0,035). ȹɌɔɍɚɗɑɑ ɣɌɝɞɚ ɐɑɠɑɖɞɧ əɌɖɚɛɗɑəɔɫ 

123I -ȸȴȭȯ ɍɧɗɔ ɎɧɫɎɗɑəɧ Ɏ ɘɔɚɖɌɜɐɑ əɔɒəɑɕ 

ɝɞɑəɖɔ ȷȲ (ɟ ɛɌɢɔɑəɞɚɎ ɝ ɀȻ Ɏ 78,6% ɝɗɟɣɌɑɎ, 

ɟ ɓɐɚɜɚɎɧɡ ɐɚɍɜɚɎɚɗɨɢɑɎ Ɏ 66% ɝɗɟɣɌɑɎ) ɔ əɌ 

Ɏɑɜɡɟɤɖɑ ɝɑɜɐɢɌ (ɟ ɛɌɢɔɑəɞɚɎ ɝ ɀȻ Ɏ 64,2% 

ɝɗɟɣɌɑɎ, ɟ ɓɐɚɜɚɎɧɡ ɐɚɍɜɚɎɚɗɨɢɑɎ  Ɏ 77,7% ɝɗɟ-

ɣɌɑɎ;  ɜɔɝ. 2). 

Ȼɜɔ ɩɞɚɘ Ɏ ɏɜɟɛɛɑ ɛɌɢɔɑəɞɚɎ ɘɑɐɔɌəɌ 

ɜɌəəɑɏɚ ɐɑɠɑɖɞɌ əɌɖɚɛɗɑəɔɫ (Summed mIBG 

Score early,  SMSe) ɍɧɗɌ ɓəɌɣɔɞɑɗɨəɚ əɔɒɑ, ɣɑɘ 

ɘɑɐɔɌəɌ ɛɚɓɐəɑɏɚ ɐɑɠɑɖɞɌ əɌɖɚɛɗɑəɔɫ 

(Summed mIBG Score delay, SMSd): 0 (0, 1) vs 3 

(1, 4), p=0,008 (ɜɔɝ. 3 Ȭ). Ȯ ɏɜɟɛɛɑ ɓɐɚɜɚɎɧɡ Ɏɚ-

ɗɚəɞɑɜɚɎ ɘɑɐɔɌəɌ SMSe ɍɧɗɌ ɜɌɎəɌ (0, 0) ɔ əɑ 

ɔɓɘɑəɫɗɌɝɨ ɛɜɔ ɛɚɎɞɚɜəɚɘ ɝɖɌəɔɜɚɎɌəɔɔ ɣɑɜɑɓ 

4 ɣɌɝɌ (ɜɔɝ. 3 B). ȸɑɐɔɌəɌ SMSe ɍɧɗɌ ɚɐɔəɌɖɚ-

Ɏɚɕ Ɏ ɚɍɑɔɡ ɏɜɟɛɛɌɡ: 0 (0, 1) ɔ 0 (0, 0) ɟ ɛɌɢɔɑə-

ɞɚɎ ɔ ɎɚɗɚəɞɑɜɚɎ, ɝɚɚɞɎɑɞɝɞɎɑəəɚ p=0.237 (ɜɔɝ. 

4 Ȭ). Ȯ ɝɎɚɪ ɚɣɑɜɑɐɨ, ɘɑɐɔɌəɌ SMSd ɍɧɗɌ ɓəɌ-

ɣɔɘɚ Ɏɧɤɑ ɟ ɛɌɢɔɑəɞɚɎ ɛɚ ɝɜɌɎəɑəɔɪ ɝ Ɏɚɗɚə-

ɞɑɜɌɘɔ: 6 (3, 10) ɔ 0 (0, 0), p<0,001 (ɜɔɝ. 4 Ȯ).  

ȬəɌɗɔɓ ɎɓɌɔɘɚɝɎɫɓɔ ɝɖɚɜɚɝɞɔ ɎɧɘɧɎɌəɔɫ 

ɔ ɜɌɓɘɑɜɌɘɔ ɜɑɏɔɚəɌɜəɚɏɚ ɝəɔɒɑəɔɫ ɝɔɘɛɌɞɔ-

ɣɑɝɖɚɕ ɌɖɞɔɎəɚɝɞɔ ɛɚɖɌɓɌɗ ɝɞɌɞɔɝɞɔɣɑɝɖɔ əɑ-

ɓəɌɣɔɘɟɪ ɚɞɜɔɢɌɞɑɗɨəɌɫ ɎɓɌɔɘɚɝɎɫɓɨ ɘɑɒɐɟ 

ɛɚɖɌɓɌɞɑɗɫɘɔ  WR ɔ SMSe Ɏ ɏɜɟɛɛɑ ɛɌɢɔɑəɞɚɎ, 

Ɏ ɞɚ Ɏɜɑɘɫ ɖɌɖ ɟ ɎɚɗɚəɞɑɜɚɎ ɩɞɌ ɎɓɌɔɘɚɝɎɫɓɨ 

ɍɧɗɌ ɛɚɗɚɒɔɞɑɗɨəɌɫ. ȬəɌɗɚɏɔɣəɧɑ ɎɓɌɔɘɚɝɎɫɓɔ 

ɍɧɗɔ ɛɚɗɟɣɑəɧ ɘɑɒɐɟ WR ɔ SMSd (ɜɔɝ. 5 ɔ 6 

ɝɚɚɞɎɑɞɝɞɎɑəəɚ). 

Ⱥɍɝɟɒɐɑəɔɑ. 

ȹɌ ɝɑɏɚɐəɫɤəɔɕ ɐɑəɨ ɘəɚɏɔɘɔ ɔɝɝɗɑɐɚɎɌ-

ɞɑɗɫɘɔ ɐɚɖɌɓɌəɚ Ɏɗɔɫəɔɑ ɐɔɝɍɌɗɌəɝɌ ɌɎɞɚəɚɘ-

əɚɕ əɑɜɎəɚɕ ɝɔɝɞɑɘɧ ɝɑɜɐɢɌ (ȬȹȽ) Ɏ ɔəɔɢɔɌ-

ɢɔɔ ɔ ɛɚɐɐɑɜɒɌəɔɔ ɠɔɍɜɔɗɗɫɢɔɔ ɛɜɑɐɝɑɜɐɔɕ 

(ɀȻ) [2, 11, 24]. ȼɑɓɟɗɨɞɌɞɧ ɜɫɐɌ ɩɖɝɛɑɜɔɘɑə-

ɞɌɗɨəɧɡ ɜɌɍɚɞ ɐɑɘɚəɝɞɜɔɜɟɪɞ Ɏɗɔɫəɔɑ əɌɜɟ-

ɤɑəɔɫ ɝɔɘɛɌɞɔɣɑɝɖɚɕ ɔəəɑɜɎɌɢɔɔ ɝɑɜɐɢɌ əɌ 

ɟɫɓɎɔɘɚɝɞɨ ɗɑɎɚɏɚ ɛɜɑɐɝɑɜɐɔɫ ɐɗɫ Ɍɜɔɞɘɚɏɑə-

əɧɡ ɞɜɔɏɏɑɜɚɎ, ɛɜɚɔɝɡɚɐɫɥɔɡ ɔɓ ɗɑɏɚɣəɧɡ Ɏɑə 

[2].  

ȻɜɚɎɑɐɑəəɚɑ əɌɘɔ ɔɝɝɗɑɐɚɎɌəɔɑ ɎɧɫɎɔɗɚ 

ɜɫɐ ɚɝɚɍɑəəɚɝɞɑɕ ɝɢɔəɞɔɏɜɌɠɔɣɑɝɖɚɕ ɖɌɜɞɔəɧ 

ɚɍɥɑɏɚ ɓɌɡɎɌɞɌ ɔ ɜɑɏɔɚəɌɜəɚɏɚ ɜɌɝɛɜɑɐɑɗɑəɔɫ 

əɑɕɜɚɞɜɚɛəɚɏɚ ȼɀȻ 123I-ȸȴȭȯ Ɏ ɘɔɚɖɌɜɐɑ ɗɑ-

Ɏɚɏɚ ɒɑɗɟɐɚɣɖɌ (ȷȲ) ɟ ɓɐɚɜɚɎɧɡ ɐɚɍɜɚɎɚɗɨɢɑɎ ɔ 

ɛɌɢɔɑəɞɚɎ ɝ ɛɌɜɚɖɝɔɓɘɌɗɨəɚɕ ɠɚɜɘɚɕ ɀȻ.  

ȬəɌɗɔɓ ɜɑɏɔɚəɌɜəɚɏɚ əɌɖɚɛɗɑəɔɫ 123I-

ȸȴȭȯ Ɏ ɘɔɚɖɌɜɐɑ ȷȲ ɟ ɓɐɚɜɚɎɧɡ ɐɚɍɜɚɎɚɗɨɢɑɎ 

ɔ ɛɌɢɔɑəɞɚɎ ɝ ɀȻ ɐɑɘɚəɝɞɜɔɜɟɑɞ ɏɑɞɑɜɚɏɑə-

əɚɝɞɨ ɜɌɝɛɜɑɐɑɗɑəɔɫ ɔəɐɔɖɌɞɚɜɌ ɝ əɌɗɔɣɔɑɘ 

ɟɣɌɝɞɖɚɎ ɝəɔɒɑəəɚɏɚ əɌɖɚɛɗɑəɔɫ Ɏ əɔɒəɑɕ 

ɝɞɑəɖɑ ɔ Ɏɑɜɡɟɤɑɣəɚɕ ɚɍɗɌɝɞɔ ȷȲ.  ȬəɌɗɚɏɔɣ-

əɧɑ ɐɌəəɧɑ ɍɧɗɔ ɛɚɗɟɣɑəɧ Ɏ ɔɝɝɗɑɐɚɎɌəɔɔ Gill 

J. ɔ ɝɚɌɎɞ., ɏɐɑ ɟ ɓɐɚɜɚɎɧɡ ɐɚɍɜɚɎɚɗɨɢɑɎ ɍɧɗɌ 

ɚɞɘɑɣɑəɌ ɍɚɗɑɑ əɔɓɖɌɫ ɝɞɑɛɑəɨ ɓɌɡɎɌɞɌ 123I-

ȸȴȭȯ Ɏ ɚɍɗɌɝɞɔ əɔɒəɑɕ ɝɞɑəɖɔ ɔ ɛɑɜɑɏɚɜɚɐɖɔ 

ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɛɑɜɑɐəɑ-ɍɚɖɚɎɧɘɔ ɚɞɐɑɗɌɘɔ 

ȷȲ [20]. Ȱɑɠɑɖɞɧ əɌɖɚɛɗɑəɔɫ 123I-ȸȴȭȯ Ɏ 

ɘɔɚɖɌɜɐɑ ȷȲ ɣɌɥɑ ɎɝɞɜɑɣɌɗɔɝɨ ɟ ɛɌɢɔɑəɞɚɎ ɝ 

ɀȻ ɛɚ ɝɜɌɎəɑəɔɪ ɝɚ ɓɐɚɜɚɎɧɘɔ ɐɚɍɜɚɎɚɗɨɢɌ-

ɘɔ. Ȼɜɔ ɩɞɚɘ, ɛɌɢɔɑəɞɧ ɝ ɀȻ ɔɘɑɗɔ ɍɚɗɑɑ Ɏɧ-

ɜɌɒɑəəɚɑ ɝəɔɒɑəɔɑ ɜɑɏɔɚəɌɜəɚɏɚ ɓɌɡɎɌɞɌ 123I-

ȸȴȭȯ Ɏ ɚɞɝɜɚɣɑəəɟɪ ɠɌɓɟ (SMSd). Ⱥɐəɔɘ ɔɓ 

Ɏɚɓɘɚɒəɧɡ ɚɍɦɫɝəɑəɔɕ ɩɞɚɏɚ ɠɌɖɞɌ ɘɚɒɑɞ 

ɝɗɟɒɔɞɨ ɛɚɎɧɤɑəɔɑ ɞɚəɟɝɌ ɝɔɘɛɌɞɔɣɑɝɖɚɏɚ 

ɓɎɑəɌ ȬȹȽ Ɏ ɚɞɎɑɞ əɌ əɌɜɟɤɑəɔɑ ɝɔɝɞɚɗɔɣɑɝɖɚɕ 

ɠɟəɖɢɔɔ ɝɑɜɐɢɌ Ɏ ɟɝɗɚɎɔɫɡ ɚɞɝɟɞɝɞɎɔɫ ɠɌɓɧ 

ɝɔɝɞɚɗɧ ɛɜɑɐɝɑɜɐɔɕ ɔ ɜɌɓɎɔɞɔɫ ɐɔɝɠɟəɖɢɔɔ 

ɘɔɚɖɌɜɐɌ ȷȲ. ȰɌəəɌɫ ɏɔɛɚɞɑɓɌ ɛɚɐɞɎɑɜɒɐɌɑɞ-

ɝɫ ɜɑɓɟɗɨɞɌɞɌɘɔ ɜɫɐɌ ɔɝɝɗɑɐɚɎɌəɔɕ, Ɏ ɖɚɞɚɜɧɡ 

ɟɝɞɌəɚɎɗɑəɚ, ɣɞɚ ɐɌɒɑ ɖɜɌɞɖɚɎɜɑɘɑəəɌɫ ɔɤɑ-

ɘɔɫ ɘɔɚɖɌɜɐɌ ɘɚɒɑɞ ɛɜɔɎɑɝɞɔ ɖ, ɞɌɖ əɌɓɧɎɌɑ-

ɘɚɘɟ, ɝɔɘɛɌɞɔɣɑɝɖɚɘɟ ɜɑɘɚɐɑɗɔɜɚɎɌəɔɪ ɝɑɜɐ-

ɢɌ [21, 22]. ȱɥɑ ɚɐəɔɘ ɚɍɦɫɝəɑəɔɑɘ ɎɧɫɎɗɑə-

əɧɡ ɔɓɘɑəɑəɔɕ ɘɚɒɑɞ ɝɗɟɒɔɞɨ ɜɌɓɎɔɞɔɑ ɐɔɝɝɔ-

əɡɜɚəɔɔ ɝɚɖɜɌɥɑəɔɫ ɘɔɚɖɌɜɐɌ ȷȲ ɟ ɍɚɗɨəɧɡ ɝ 

ɀȻ. Ȼɜɔ ɩɞɚɘ, ɖɌɖ ɔɓɎɑɝɞəɚ, əɔɒəɫɫ ɝɞɑəɖɌ ɔ 

ɛɑɜɑɏɚɜɚɐɖɌ ɍɚɗɑɑ ɣɟɎɝɞɎɔɞɑɗɨəɌ əɌɜɟɤɑəɔɪ 

ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɔ ɝɚɖɜɌɥɑəɔɫ, ɣɑɘ ɐɜɟɏɔɑ 

ɚɞɐɑɗɧ ɘɔɚɖɌɜɐɌ ȷȲ [23]. ȽɗɑɐɚɎɌɞɑɗɨəɚ, ɟ ɛɌ-

ɢɔɑəɞɚɎ ɝ Ɏɧɝɚɖɚɕ ɣɌɝɞɚɞɚɕ ɛɌɜɚɖɝɔɓɘɚɎ ɀȻ 

ɗɔɍɚ ɝ ɍɚɗɑɑ ɐɗɔɞɑɗɨəɧɘ ɝɞɌɒɑɘ Ɍɜɔɞɘɔɔ ɘɚɒ-

əɚ ɎɧɫɎɔɞɨ ɍɚɗɑɑ ɎɧɜɌɒɑəəɧɑ ɜɑɏɔɚəɌɜəɧɑ 

ɛɌɞɚɗɚɏɔɣɑɝɖɔɑ ɔɓɘɑəɑəɔɫ ɝɚ ɝɞɚɜɚəɧ ɝɔɘɛɌ-

ɞɔɣɑɝɖɚɕ ɔəəɑɜɎɌɢɔɔ ɘɔɚɖɌɜɐɌ ȷȲ. 

Ȯ əɌɤɑɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɘɑɒɐɟ ɛɌɢɔɑəɞɌ-

ɘɔ ɝ ɀȻ ɔ  ɓɐɚɜɚɎɧɘɔ  ɐɚɍɜɚɎɚɗɨɢɌɘɔ  əɑ  ɍɧɗɚ  
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ȼɔɝ. 1 ɍ (Fig. 1 Ɏ) 

ȼɔɝ. 1.   ȰɔɌɏɜɌɘɘɧ. 

ȽɜɌɎəɑəɔɑ ɝɚɚɞəɚɤɑəɔɫ əɌɖɚɛɗɑəɔɫ 123I-ȸȴȭȯ Ɏ ɝɑɜɐɢɑ ɔ ɝɜɑɐɚɝɞɑəɔɔ (H/M) Ɏ ɜɌəəɪɪ (Ɍ) ɔ ɚɞ-

ɝɜɚɣɑəəɟɪ (ɍ) ɠɌɓɟ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɠɔɍɜɔɗɗɫɢɔɑɕ ɛɜɑɐɝɑɜɐɔɕ ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɎɚɗɚəɞɑɜɌɘɔ.  

ȻɜɔɘɑɣɌəɔɑ: H/Me ð ɜɌəəɫɫ ɠɌɓɌ; H/Md- ɚɞɝɜɚɣɑəəɌɫ ɠɌɓɌ; ȻɀȻ ð ɛɌɢɔɑəɞɧ ɝ ɛɌɜɚɖɝɔɓɘɌɗɨəɚɕ 

ɠɔɍɜɔɗɗɫɢɔɑɕ ɛɜɑɐɝɑɜɐɔɕ.  

Fig. 1.   Diagramms.  

Comparison of accumulation 123I -MIBG in heart and mediastinum in early (a) and delayed (b) phase in 

patients with atrium fibrillation and volunteers.   

 

ȼɔɝ. 2 Ɍ (Fig. 2 Ɍ) 

 

ȼɔɝ. 2 ɍ (Fig. 2 Ɏ) 

 

ȼɔɝ. 2 Ɏ (Fig. 2 c ) 

 

ȼɔɝ. 2 ɏ (Fig. 2 d) 

ȼɔɝ. 2.    ȽɢɔəɞɔɏɜɌɠɔɫ ɝɑɜɐɢɌ. Ȼɚɗɫɜəɧɑ ɝɔɝɞɑɘɧ ɖɚɚɜɐɔəɌɞ çȭɧɣɔɕ ȯɗɌɓè. 

Ɍ, ɍ - ȼɌɝɛɜɑɐɑɗɑəɔɑ  123I-ȸȴȭȯ Ɏ ɘɔɚɖɌɜɐɑ ɗɑɎɚɏɚ ɒɑɗɟɐɚɣɖɌ ɟ ɛɌɢɔɑəɞɌ ɝ ɠɔɍɜɔɗɗɫɢɔɑɕ ɛɜɑɐ-

ɝɑɜɐɔɕ; ȺɍɗɌɝɞɔ ɜɑɏɔɚəɌɜəɚɏɚ ɝəɔɒɑəɔɫ əɌɖɚɛɗɑəɔɫ 123I-ȸȴȭȯ, ɎɧɫɎɗɑəəɧɑ ɛɜɔ ɚɞɝɜɚɣɑəəɚɘ 

ɝɖɌəɔɜɚɎɌəɔɔ, ɗɚɖɌɗɔɓɟɪɞɝɫ Ɏ ɘɔɚɖɌɜɐɑ Ɏɑɜɡɟɤɖɔ ɝɑɜɐɢɌ ɔ əɔɒəɑɕ ɝɞɑəɖɔ (ɍ) (ɝɞɜɑɗɖɔ). 

Ɏ, ɏ  - ȼɌɝɛɜɑɐɑɗɑəɔɑ  123I-ȸȴȭȯ Ɏ ɘɔɚɖɌɜɐɑ ɗɑɎɚɏɚ ɒɑɗɟɐɚɣɖɌ ɟ ɓɐɚɜɚɎɚɏɚ ɐɚɍɜɚɎɚɗɨɢɌ. ȺɍɗɌɝɞɔ 

ɜɑɏɔɚəɌɜəɚɏɚ ɝəɔɒɑəɔɫ əɌɖɚɛɗɑəɔɫ 123I-ȸȴȭȯ, ɎɧɫɎɗɑəəɧɑ ɛɜɔ ɚɞɝɜɚɣɑəəɚɘ ɝɖɌəɔɜɚɎɌəɔɔ 

(ɝɞɜɑɗɖɔ) ɗɚɖɌɗɔɓɟɪɞɝɫ Ɏ ɘɔɚɖɌɜɐɑ Ɏ ɘɔɚɖɌɜɐɑ Ɏɑɜɡɟɤɖɔ ɝɑɜɐɢɌ ɟ ɓɐɚɜɚɎɚɏɚ ɐɚɍɜɚɎɚɗɨɢɌ (ɏ). 

Fig. 2.    Heart scintigraphy. Polar coordinat e systems çBull's Eyeè. 

a, b  - Distribution of 123I -MIBG in the myocardium of the left ventricle in a patient with atrial fibrill a-

tion; regional reduction in the accumulation of 123I -MIBG identified in the delayed scan, localized in 

the myocardium of the a pex of  the heart and the lower wall (b ) (arrows).  

c, d  - Distribution of 123I -MIBG in the myocardium of the left ventricle in a healthy volunteer. R egions 

of regional reduction of 123I -MIB accumulation detected by delayed scanning (arrows) are loca lized in  

the myocardium in the myocardium of the hear t apex in a healthy volunteer (d ).  
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ȼɔɝ. 3 Ɍ (Fig. 3 Ɍ) 

 

ȼɔɝ. 3 ɍ (Fig. 3 Ɏ) 

ȼɔɝ. 3.   ȰɔɌɏɜɌɘɘɧ. 

ȼɌəəɔɕ ɔ ɛɚɓɐəɔɕ ɐɑɠɑɖɞ əɌɖɚɛɗɑəɔɫ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɠɔɍɜɔɗɗɫɢɔɑɕ ɛɜɑɐɝɑɜɐɔɕ (a) ɔ ɓɐɚɜɚɎɧɡ ɎɚɗɚəɞɑɜɚɎ 

(ɍ).  

ȻɜɔɘɑɣɌəɔɑ: SMSe ð ɜɌəəɔɕ ɐɑɠɑɖɞ əɌɖɚɛɗɑəɔɫ; SMSd-ɛɚɓɐəɔɕ ɐɑɠɑɖɞ əɌɖɚɛɗɑəɔɫ; ȻɀȻ ð ɛɌɢɔɑəɞɧ ɝ ɛɌ-

ɜɚɖɝɔɓɘɌɗɨəɚɕ ɠɔɍɜɔɗɗɫɢɔɑɕ ɛɜɑɐɝɑɜɐɔɕ.  

Fig. 3.   Diagrams.  

Early and late accumulation defect in patients with atrial fibrill ation (a) and healthy volunteers (b).  

 

ȼɔɝ. 4 Ɍ (Fig. 4 Ɍ) 

 

ȼɔɝ. 4 ɍ (Fig. 4 Ɏ) 

ȼɔɝ. 4.    ȰɔɌɏɜɌɘɘɧ. 

ȽɜɌɎəɑəɔɑ ɜɌəəɑɏɚ (Ɍ) ɔ ɛɚɓɐəɑɏɚ (ɍ) ɐɑɠɑɖɞɌ əɌɖɚɛɗɑəɔɫ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɠɔɍɜɔɗɗɫɢɔɑɕ ɛɜɑɐɝɑɜɐɔɕ ɛɚ ɝɜɌɎ-

əɑəɔɪ ɝ ɎɚɗɚəɞɑɜɌɘɔ. 

ȻɜɔɘɑɣɌəɔɑ: SMSe ð ɜɌəəɔɕ ɐɑɠɑɖɞ əɌɖɚɛɗɑəɔɫ; SMSd-ɛɚɓɐəɔɕ ɐɑɠɑɖɞ əɌɖɚɛɗɑəɔɫ; ȻɀȻ ð ɛɌɢɔɑəɞɧ ɝ ɛɌ-

ɜɚɖɝɔɓɘɌɗɨəɚɕ ɠɔɍɜɔɗɗɫɢɔɑɕ ɛɜɑɐɝɑɜɐɔɕ.  

Fig. 2.    Diagramms.  

Comparison of early (a) and late (b) accumulation defect in patients with atrial f ibrilla tion compared to volunteers.   

 

ȼɔɝ. 5 (Fig. 5) 

 

ȼɔɝ. 6 (Fig. 6) 

ȼɔɝ. 5.    ȯɜɌɠɔɖ. 

ȮɓɌɔɘɚɝɎɫɓɨ ɘɑɒɐɟ ɝɖɚɜɚɝɞɨɪ ɎɧɘɧɎɌəɔɫ 123I-

ȸȴȭȯ ɔ ɜɌəəɔɘ ɐɑɠɑɖɞɚɘ əɌɖɚɛɗɑəɔɫ ɟ ɛɌɢɔɑəɞɚɎ 

(ɚɢɑəɖɌ ɜɑɏɜɑɝɝɔɔ - 0,32, p=0,36) ɔ ɎɚɗɚəɞɑɜɚɎ (ɚɢɑə-

ɖɌ ɜɑɏɜɑɝɝɔɔ 1,23, p=0,43). 

ȻɜɔɘɑɣɌəɔɑ: WR ð ɝɖɚɜɚɝɞɨ ɎɧɘɧɎɌəɔɫ 123I-ȸȴȭȯ; 

SȸSɑ - ɜɌəəɔɕ ɐɑɠɑɖɞ əɌɖɚɛɗɑəɔɫ; ȻɀȻ ð ɛɌɢɔɑəɞɧ 

ɝ ɛɌɜɚɖɝɔɓɘɌɗɨəɚɕ ɠɔɍɜɔɗɗɫɢɔɑɕ ɛɜɑɐɝɑɜɐɔɕ.  

Fig. 5.     Graph . 

Relationship between the rate of run -off of 123I - MIBG 

and early accumulation defect in patients (regression 

estimate -0.32, p=0.36) and volunteers (regression est i-

mate -1.23, p=0.43).  

ȼɔɝ. 6.    ȯɜɌɠɔɖ. 

ȮɓɌɔɘɚɝɎɫɓɨ ɘɑɒɐɟ ɝɖɚɜɚɝɞɨɪ 123I-ȸȴȭȯ ɔ ɛɚɓɐəɔɘ 

ɐɑɠɑɖɞɚɘ əɌɖɚɛɗɑəɔɫ ɟ ɛɌɢɔɑəɞɚɎ (ɚɢɑəɖɌ ɜɑɏɜɑɝɝɔɔ 

- 0,26, p=0,35) ɔ ɎɚɗɚəɞɑɜɚɎ (ɚɢɑəɖɌ ɜɑɏɜɑɝɝɔɔ 1,95, 

p=0,35).  

 ȻɜɔɘɑɣɌəɔɑ: WR ð ɝɖɚɜɚɝɞɨ ɎɧɘɧɎɌəɔɫ 123I-ȸȴȭȯ; 

SMSd ð əɌɖɚɛɗɑəɔɫ ɐɑɠɑɖɞ əɌɛɚɗəɑəɔɫ; ȻɀȻ ð ɛɌɢɔ-

ɑəɞɧ ɝ ɛɌɜɚɖɝɔɓɘɌɗɨəɚɕ ɠɔɍɜɔɗɗɫɢɔɑɕ ɛɜɑɐɝɑɜɐɔɕ. 

Fig. 6.    Diagramms . 

Relationship between the rate of 123 I -MIBG and late 

accumulation defect in patien ts (regression estimate - 

0.26, p=0.35) and volunteers (regre ssion estimate -1.95, 

p=0.35).  
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ɎɧɫɎɗɑəɚ ɐɚɝɞɚɎɑɜəɚɕ ɜɌɓəɔɢɧ ɛɚ ɞɌɖɔɘ ɛɚɖɌ-

ɓɌɞɑɗɫɘ, ɖɌɖ ɝɚɚɞəɚɤɑəɔɑ ɝɑɜɐɢɑ/ɝɜɑɐɚɝɞɑəɔɑ 

(H/M) ɔ ɝɖɚɜɚɝɞɨ ɎɧɘɧɎɌəɔɫ ȼɀȻ (WR). ȹɌ əɌɤ 

Ɏɓɏɗɫɐ, ɩɞɚ ɘɚɒɑɞ ɍɧɞɨ ɝɎɫɓɌəɚ ɝ ɘɌɗɧɘ ɎɖɗɌ-

ɐɚɘ əɔɒəɑɕ ɝɞɑəɖɔ ɔ Ɏɑɜɡɟɤɑɣəɚɕ ɚɍɗɌɝɞɔ Ɏ 

ɝɢɔəɞɔɏɜɌɠɔɣɑɝɖɚɑ ɛɗɌəɌɜəɚɑ ɔɓɚɍɜɌɒɑəɔɑ 

ɝɑɜɐɢɌ, ɣɞɚ əɔɎɑɗɔɜɟɑɞ ɜɌɓɗɔɣɔɑ Ɏ ɎɧɜɌɒɑəəɚ-

ɝɞɔ ɐɑɠɑɖɞɚɎ əɌɖɚɛɗɑəɔɫ ȼɀȻ Ɏ ɐɌəəɧɡ ɚɍɗɌ-

ɝɞɫɡ ɘɔɚɖɌɜɐɌ. ȶɜɚɘɑ ɞɚɏɚ, əɌ ɛɚɗɟɣɑəəɧɑ ɜɑ-

ɓɟɗɨɞɌɞɧ ɘɚɏɗɔ ɝɖɌɓɌɞɨɝɫ ɠɚɜɘɌ ɔ ɝɞɌɒ ɀȻ. 

ȾɌɖ Ɏ ɔɝɝɗɑɐɚɎɌəɔɔ Ƚ.ȷ.ȯɜɔɤɌɑɎɌ ɔ ɐɜ. ɍɧɗɚ 

ɟɝɞɌəɚɎɗɑəɚ ɟ ɍɚɗɨəɧɡ ɝ ɛɚɝɞɚɫəəɚɕ ɠɚɜɘɚɕ 

ɠɔɍɜɔɗɗɫɢɔɔ ɛɜɑɐɝɑɜɐɔɕ əɌɜɟɤɑəɔɑ ɝɔɘɛɌɞɔ-

ɣɑɝɖɚɕ ɌɖɞɔɎəɚɝɞɔ ɘɔɚɖɌɜɐɌ ɛɜɚɛɚɜɢɔɚəɌɗɨəɚ 

ɝɞɌɒɟ ɝɟɥɑɝɞɎɚɎɌəɔɫ Ɍɜɔɞɘɔɔ [22]. 

Ȯ ɝɎɫɓɔ ɝ ɎɧɤɑɝɖɌɓɌəəɧɘ, ɛɜɑɐɝɞɌɎɗɫɑɞ-

ɝɫ ɛɑɜɝɛɑɖɞɔɎəɧɘ ɌəɌɗɔɓ ɜɑɏɔɚəɌɜəɚɏɚ ɜɌɝ-

ɛɜɑɐɑɗɑəɔɫ 123I-ȸȴȭȯ Ɏ ɘɔɚɖɌɜɐɑ ȷȲ ɔ ɚɖɚɗɚ-

ɝɑɜɐɑɣəɧɡ ɝɞɜɟɖɞɟɜɌɡ ɝɑɜɐɢɌ ɐɗɫ əɑɔəɎɌɓɔɎ-

əɚɕ ɚɢɑəɖɔ ɠɟəɖɢɔɚəɔɜɚɎɌəɔɫ ȬȹȽ, ɛɜɚɏəɚɓɔ-

ɜɚɎɌəɔɫ ɞɑɣɑəɔɫ ɔ ɎɧɍɚɜɌ ɚɛɞɔɘɌɗɨəɚɕ ɞɌɖɞɔ-

ɖɔ Ɏɑɐɑəɔɫ ɛɌɢɔɑəɞɚɎ ɝ ɜɌɓɗɔɣəɧɘɔ ɠɚɜɘɌɘɔ 

ɀȻ.  

ȮɧɎɚɐɧ.  

ȻɌɢɔɑəɞɧ ɝ ɛɌɜɚɖɝɔɓɘɌɗɨəɚɕ ɠɚɜɘɚɕ 

ɠɔɍɜɔɗɗɫɢɔɔ ɛɜɑɐɝɑɜɐɔɕ (ɀȻ) ɔɘɑɪɞ ɍɚɗɑɑ Ɏɧ-

ɜɌɒɑəəɧɑ ɜɑɏɔɚəɌɜəɧɑ ɔɓɘɑəɑəɔɫ ɝɔɘɛɌɞɔɣɑ-

ɝɖɚɕ ɌɖɞɔɎəɚɝɞɔ ɘɔɚɖɌɜɐɌ ɗɑɎɚɏɚ ɒɑɗɟɐɚɣɖɌ. 

ȼɑɏɔɚəɌɜəɧɑ ɔɓɘɑəɑəɔɫ ɝɔɘɛɌɞɔɣɑɝɖɚɕ ɔəəɑɜ-

ɎɌɢɔɔ ɘɚɏɟɞ ɫɎɗɫɞɨɝɫ ɜɌəəɔɘɔ ɛɜɔɓəɌɖɌɘɔ 

ɐɔɝɍɌɗɌəɝɌ ȬȹȽ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɀȻ ɔ, Ɏɑɜɚɫɞəɚ, 

ɘɚɏɟɞ ɍɧɞɨ ɔɝɛɚɗɨɓɚɎɌəɧ ɐɗɫ ɛɜɚɏəɚɓɔɜɚɎɌəɔɫ 

ɞɑɣɑəɔɫ ɐɌəəɚɏɚ ɓɌɍɚɗɑɎɌəɔɫ. Ȼɜɔɘɑəɑəɔɑ 

ɏɌɘɘɌ-ɖɌɘɑɜɧ c ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ȺɀɉȶȾ CZT- 

ɞɑɡəɚɗɚɏɔɔ ɛɚɓɎɚɗɫɑɞ ɛɚɗɟɣɌɞɨ ɖɌɣɑɝɞɎɑəəɧɑ 

ɞɚɘɚɏɜɌɠɔɣɑɝɖɔɑ ɝɜɑɓɧ ɘɔɚɖɌɜɐɌ ɔ ɚɢɑəɔɎɌɞɨ 

ɜɑɏɔɚəɌɜəɧɑ ɔɓɘɑəɑəɔɫ ɝɔɘɛɌɞɔɣɑɝɖɚɕ ɔəəɑɜ-

ɎɌɢɔɔ ɝɑɜɐɢɌ. 

ȴɝɞɚɣəɔɖ ɠɔəɌəɝɔɜɚɎɌəɔɫ ɔ ɖɚəɠɗɔɖɞ 

ɔəɞɑɜɑɝɚɎ. 

ȰɌəəɌɫ ɜɌɍɚɞɌ ɛɚɐɐɑɜɒɌəɌ ɏɜɌəɞɚɘ òȼɚɝ-

ɝɔɕɝɖɚɏɚ əɌɟɣəɚɏɚ ɠɚəɐɌó ʈ ʈ 17-75 -20118.  

ȬɎɞɚɜɧ ɐɌəəɚɕ ɝɞɌɞɨɔ ɛɚɐɞɎɑɜɐɔɗɔ ɚɞɝɟɞ-

ɝɞɎɔɑ ɖɚəɠɗɔɖɞɌ ɔəɞɑɜɑɝɚɎ, ɚ ɖɚɞɚɜɧɡ əɑɚɍɡɚ-

ɐɔɘɚ ɝɚɚɍɥɔɞɨ.
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ɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. ȽɜɌɎəɔɞɨ ɐɔɌɏəɚɝɞɔɣɑɝɖɟɪ ɩɠɠɑɖɞɔɎəɚɝɞɨ ɘɟɗɨɞɔɝɛɔ-

ɜɌɗɨəɚɕ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ (ȸȽȶȾ ȶȬ) ɔ ɝɞɌə-

ɐɌɜɞəɚɏɚ ɞɑɝɞɌ ɝ ɠɔɓɔɣɑɝɖɚɕ əɌɏɜɟɓɖɚɕ Ɏ ɖɌɣɑɝɞɎɑ ɘɑɞɚɐɚɎ ɛɑɜɎɚɕ ɗɔəɔɔ ɐɗɫ 

ɐɔɌɏəɚɝɞɔɖɔ ɝɞɌɍɔɗɨəɚɕ ɔɤɑɘɔɣɑɝɖɚɕ ɍɚɗɑɓəɔ ɝɑɜɐɢɌ Ɏ ɌɘɍɟɗɌɞɚɜəɧɡ ɟɝɗɚ-

Ɏɔɫɡ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. Ȯ ɔɝɝɗɑɐɚɎɌəɔɑ ɛɜɚɝɛɑɖɞɔɎəɚ Ɏɖɗɪɣɑəɧ 74 ɛɌɢɔɑəɞɌ ɝ 

ɞɔɛɔɣəɚɕ ɔ Ɍɞɔɛɔɣəɚɕ Ɍəɏɔəɚɓəɚɕ ɝɔɘɛɞɚɘɌɞɔɖɚɕ ɛɜɚɐɚɗɒɔɞɑɗɨəɚɝɞɨɪ ɍɚɗɑɑ 3 əɑɐɑɗɨ, 

ɝɜɑɐəɔɕ ɎɚɓɜɌɝɞ ð 63,9Ñ10,4 ɏɚɐɌ, 28 (37,8%) ɒɑəɥɔə. ȶɜɔɞɑɜɔɔ ɔɝɖɗɪɣɑəɔɫ: ɛɜɚɞɔɎɚ-

ɛɚɖɌɓɌəɔɫ ɖ ɛɜɔɘɑəɑəɔɪ ɕɚɐɝɚɐɑɜɒɌɥɔɡ ɖɚəɞɜɌɝɞəɧɡ ɎɑɥɑɝɞɎ, ɝɞɌɞɔəɚɎ; Ƚȶɀ 

<45ɘɗ/ɘɔə/1,73 ɖɎ.ɘ; əɑɎɚɓɘɚɒəɚɝɞɨ Ɏɧɛɚɗəɔɞɨ əɌɏɜɟɓɚɣəɧɕ ɞɑɝɞ. Ȯɝɑɘ ɛɌɢɔɑəɞɌɘ 

ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚ Ɏɧɛɚɗəɑəɧ əɌɏɜɟɓɚɣəɧɕ ɞɑɝɞ (ɝɞɌəɐɌɜɞəɧɕ ɔ ɘɚɐɔɠɔɢɔɜɚɎɌəəɧɕ 

ɛɜɚɞɚɖɚɗ ȭɜɪɝɌ), ȸȽȶȾ ȶȬ əɌ ɖɚɘɛɨɪɞɑɜəɚɘ ɞɚɘɚɏɜɌɠɑ Aquilion  ONE 640 ɝ Ɏəɟɞɜɔ-

Ɏɑəəɧɘ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ (ɖɚəɞɜɌɝɞəɧɕ ɛɜɑɛɌɜɌɞ çȿɗɨɞɜɌɎɔɝɞ-370è), ɛɚ ɝɞɌəɐɌɜɞəɚ-

ɘɟ ɛɜɚɞɚɖɚɗɟ. ȺɛɜɑɐɑɗɑəɌ ɛɜɑɐɞɑɝɞɚɎɌɫ Ɏɑɜɚɫɞəɚɝɞɨ ȴȭȽ, ɛɜɚɔɓɎɑɐɑəɌ ɝɞɜɌɞɔɠɔɖɌɢɔɫ 

ɜɔɝɖɌ ɛɚ ɤɖɌɗɑ SCORE ɔ ACC/ AHA. 

ȽɞɌɞɔɝɞɔɣɑɝɖɌɫ ɚɍɜɌɍɚɞɖɌ ɎɧɛɚɗəɑəɌ əɌ ɛɜɚɏɜɌɘɘəɚɘ ɚɍɑɝɛɑɣɑəɔɔ SPSS 11.5. 

ȼɑɓɟɗɨɞɌɞɧ. ȼɑɓɟɗɨɞɌɞɧ ɞɜɑɐɘɔɗ-ɞɑɝɞɌ ɍɧɗɔ ɛɚɗɚɒɔɞɑɗɨəɧɘɔ Ɏ 51,4%, ɔɓ əɔɡ 

ɛɚ ɐɌəəɧɘ ȸȽȶȾ ȶȬ Ɏ 19,15% ɍɧɗɔ ɎɧɫɎɗɑəɧ ɝɞɑəɚɓɧ Ó 70%, Ɏ 35,3% ð ɝɞɑəɚɓɧ 50-

69%. ȿ 28,6% ɘɟɒɣɔə ɔ 46,2% ɒɑəɥɔə ɝ ɞɔɛɔɣəɚɕ ɔ 66,7% ɘɟɒɣɔə ɔ 50,0% ɒɑəɥɔə ɝ 

Ɍɞɔɛɔɣəɚɕ Ɍəɏɔəɚɓəɚɕ ɝɔɘɛɞɚɘɌɞɔɖɚɕ, ɔɘɑɪɥɔɡ ɛɚɗɚɒɔɞɑɗɨəɧɕ ɜɑɓɟɗɨɞɌɞ ɞɜɑɐɘɔɗ-

ɞɑɝɞɌ, ɛɚ ɐɌəəɧɘ ȸȽȶȾ ȶȬ əɑ ɍɧɗɚ ɎɧɫɎɗɑəɚ ɛɜɔɓəɌɖɚɎ Ɍɞɑɜɚɝɖɗɑɜɚɞɔɣɑɝɖɚɏɚ ɛɚɜɌɒɑ-

əɔɫ. ȿ 4,05% ɛɌɢɔɑəɞɚɎ ɝ ɚɞɜɔɢɌɞɑɗɨəɧɘ ɜɑɓɟɗɨɞɌɞɚɘ əɌɏɜɟɓɚɣəɚɏɚ ɞɑɝɞɌ ɍɧɗɔ ɎɧɫɎɗɑ-

əɧ ɛɜɔɓəɌɖɔ ɓəɌɣɔɘɚɏɚ ɛɚɜɌɒɑəɔɫ Ɍɜɞɑɜɔɕ (ɝɞɑəɚɓ >70%). Ȼɚ ɤɖɌɗɑ SCORE ɟ ɛɌɢɔɑə-

ɞɚɎ, ɔɘɑɪɥɔɡ Ɍɞɑɜɚɝɖɗɑɜɚɞɔɣɑɝɖɔɑ ɔɓɘɑəɑəɔɫ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ, Ɏɧɝɚɖɔɕ ɜɔɝɖ 

əɌɍɗɪɐɌɗɝɫ ɟ 67,6%, ɛɚ ɤɖɌɗɑ ACC/ AHA ð ɟ 70,6%. ɃɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ɔ ɝɛɑɢɔɠɔɣəɚɝɞɨ 

ɤɖɌɗ SCORE ɔ ACC/AHA Ɏ ɎɧɫɎɗɑəɔɔ ɌɞɑɜɚɝɖɗɑɜɚɓɌ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ ɝɚɝɞɌɎɔɗɔ 

83% ɔ 71% ɔ 81% ɔ 88% ɝɚɚɞɎɑɞɝɞɎɑəəɚ (p> 0.05).  

ȳɌɖɗɪɣɑəɔɑ. ȸȽȶȾ ȶȬ ɘɚɒɑɞ ɜɌɝɝɘɌɞɜɔɎɌɞɨɝɫ Ɏ ɖɌɣɑɝɞɎɑ ɘɑɞɚɐɌ ɛɑɜɎɔɣəɚɕ 

ɐɔɌɏəɚɝɞɔɖɔ ɝɞɌɍɔɗɨəɚɕ ȴȭȽ Ɏ ɌɘɍɟɗɌɞɚɜəɚɕ ɛɜɌɖɞɔɖɑ. 
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CORONARY COMPUTED TOMOGRAPHIC ANGIOGRA PHY IN THE DIAGNOSIS OF 

CORONARY ARTERY DISEASE IN OUTPATIENT SETTINGS 

 

El Manaa H.E. 1, Shchekochikhin D.Yu. 1, Shabanova M.S. 2, Gognieva D.G. 1,  

Lomonosova A.A. 1, Gogiberidze N.A. 1, Ternovoy S.K.1,2, Shariya M.A. 1,2, Kondrashina 

O.S.1, Serova N.S.1, Mesitskaya D.F. 1, Kopylov Ph.Y. 1, Syrkin A.L.1 
 

urpose.  The purpose of this study is to compare the diagnostic performance of co r-

onary computed tomographic angiography (CCTA) and stress test as a first -line e x-

amination for the diagnosis of stable coronary art ery disease in outpatient settings.  

Materials and methods. The study prospectively enrolled 74 patients with typical 

and atypical angina symptoms lasting longer than three weeks, mean age ð 63,9Ñ10,4 years, 

28 (37,8%) women. Exclusion criteria: contraindic ations to iodine -containing contrast m e-

dia, statins; GFR <45ml/min/1,73 sq m; inability to perform stress testing. All patients co n-

sistently underwent stress testing (standard Bruce protocol and The Modified Bruce prot o-

col) and standard CCTA on a 640 -slice  CT scanner Toshiba Aquilion ONE. We determined 

pretest probability of CAD and stratified risks using SCORE and ACC/AHA scales.  Statist i-

cal processing was performed with SPSS version 11,5 software.  

Results. Treadmill test results were positive in 51,4% of patients, among them a c-

cording to CCTA: 19,15% had stenosis Ó 70%, 35,3% had stenosis 50-69%. CCTA revealed 

that 28,6% of males and 46,2% of females with typical and 66,7% of males and 50,0% of 

females with atypical angina symptoms with positive treadmill test had no evidence of  ath-

erosclerotic lesions.  4,05% of patients with negative stress testing had evidence of signif i-

cant arterial lesions (stenosis >70%).  According to the SCORE risk estimation, 67,6% of p a-

tients with atherosclerotic changes in coronary arteries had high risk , ACC/AHA score ð 

70,6%. The sensitivity and specificity of the SCORE and ACC/AHA scales in revealing cor o-

nary atherosclerosis were 83% and 71%, 81% and 88%, respectively (p> 0.05).  

Conclusion.  CCTA can be considered as a method for the primary diagnosis o f stable 

coronary artery disease in outpatient practice.  

 

Keywords:  computed tomography, stress test, pretest probability, risk score, ather o-

sclerosis, coronary artery disease.  
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ɌɓɜɌɍɚɞɖɌ ɝɚɎɜɑɘɑəəɧɡ ɌɗɏɚɜɔɞɘɚɎ Ɏɑ-

ɐɑəɔɫ ɛɌɢɔɑəɞɚɎ ɝ ɚɝɞɜɧɘ ɖɚɜɚəɌɜəɧɘ 

ɝɔəɐɜɚɘɚɘ, ɟəɔɠɔɢɔɜɚɎɌəɔɑ ɛɚɐɡɚɐɚɎ 

ɖ Ɏɑɐɑəɔɪ ɛɌɢɔɑəɞɚɎ ɝ əɑɚɞɗɚɒəɧɘɔ 

ɖɌɜɐɔɚɗɚɏɔɣɑɝɖɔɘɔ ɝɚɝɞɚɫəɔɫɘɔ, Ɍ ɞɌɖɒɑ ɝɚ-

Ɏɜɑɘɑəəɧɑ Ɏɚɓɘɚɒəɚɝɞɔ ɛɜɚɠɔɗɌɖɞɔɣɑɝɖɚɕ 

ɖɌɜɐɔɚɗɚɏɔɔ, ɛɜɑɒɐɑ Ɏɝɑɏɚ, ɏɔɛɚɗɔɛɔɐɑɘɔɣɑ-

ɝɖɌɫ ɞɑɜɌɛɔɫ ɝɞɌɞɔəɌɘɔ, ɓəɌɣɔɞɑɗɨəɚ ɟɗɟɣɤɔɗɔ 

ɛɜɚɏəɚɓ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɔɤɑɘɔɣɑɝɖɚɕ ɍɚɗɑɓəɨɪ 

ɝɑɜɐɢɌ (ȴȭȽ). ȹɑɝɘɚɞɜɫ əɌ ɩɞɚ, ɝɚɏɗɌɝəɚ ɐɌə-

əɧɘ Ȯɝɑɘɔɜəɚɕ ɚɜɏɌəɔɓɌɢɔɔ ɓɐɜɌɎɚɚɡɜɌəɑəɔɫ, 

ȴȭȽ ɚɝɞɌɑɞɝɫ ɚɝəɚɎəɚɕ ɛɜɔɣɔəɚɕ ɓɌɍɚɗɑɎɌɑɘɚ-

ɝɞɔ ɔ ɝɘɑɜɞəɚɝɞɔ Ɏ ɘɔɜɑ [1].  

Ȯ ɝɎɫɓɔ ɝ ɩɞɔɘ ɚɐəɚɕ ɔɓ ɚɝəɚɎəɧɡ ɓɌɐɌɣ 

ɖɗɔəɔɣɑɝɖɚɕ ɘɑɐɔɢɔəɧ ɫɎɗɫɑɞɝɫ ɝɎɚɑɎɜɑɘɑə-

əɚɑ ɎɧɫɎɗɑəɔɑ ɛɌɢɔɑəɞɚɎ ɝ ɛɚɎɧɤɑəəɧɘ 

ɜɔɝɖɚɘ ɝɑɜɐɑɣəɚ-ɝɚɝɟɐɔɝɞɧɡ ɚɝɗɚɒəɑəɔɕ ɐɗɫ 

ɝɎɚɑɎɜɑɘɑəəɚɕ ɔəɔɢɔɌɢɔɔ ɞɑɜɌɛɔɔ ɔ ɘɚɐɔɠɔ-

ɖɌɢɔɔ ɚɍɜɌɓɌ ɒɔɓəɔ.  ȶ ɩɞɚɕ ɏɜɟɛɛɑ ɛɌɢɔɑəɞɚɎ 

ɚɞəɚɝɫɞɝɫ ɍɚɗɨəɧɑ ɝɞɑəɚɖɌɜɐɔɑɕ əɌɛɜɫɒɑəɔɫ, 

ɓəɌɣɔɘɧɘ Ɍɞɑɜɚɝɖɗɑɜɚɞɔɣɑɝɖɔɘ ɛɚɜɌɒɑəɔɑɘ 

ɌɜɞɑɜɔɌɗɨəɚɏɚ ɜɟɝɗɌ, Ɍ ɞɌɖɒɑ ɛɌɢɔɑəɞɧ ɝ Ɏɧɝɚ-

ɖɔɘ ɜɔɝɖɚɘ ɝɚɏɗɌɝəɚ ɤɖɌɗɌɘ ɝɞɜɌɞɔɠɔɖɌɢɔɔ.  

Ⱥɐəɚɕ ɔɓ əɌɔɍɚɗɑɑ ɣɌɝɞɧɡ ɛɜɔɣɔə ɚɍɜɌ-

ɥɑəɔɫ ɖ ɖɌɜɐɔɚɗɚɏɟ ɌɘɍɟɗɌɞɚɜəɚɏɚ ɓɎɑəɌ ɫɎɗɫ-

ɑɞɝɫ ɐɔɝɖɚɘɠɚɜɞ Ɏ ɚɍɗɌɝɞɔ ɝɑɜɐɢɌ. Ȼɜɔəɢɔɛɔ-

Ɍɗɨəɧɘ Ɏɚɛɜɚɝɚɘ ɛɜɔ ɖɌɒɐɚɘ ɚɍɜɌɥɑəɔɔ Ɏ 

ɝɎɫɓɔ ɝ ɍɚɗɨɪ Ɏ ɏɜɟɐɔ ɫɎɗɫɑɞɝɫ ɔɝɖɗɪɣɑəɔɑ 

ɔɤɑɘɔɣɑɝɖɚɕ ɍɚɗɑɓəɔ ɝɑɜɐɢɌ ɔ ɚɛɜɑɐɑɗɑəɔɑ 

ɜɔɝɖɌ ɚɝɞɜɧɡ ɝɑɜɐɑɣəɚ-ɝɚɝɟɐɔɝɞɧɡ ɝɚɍɧɞɔɕ.  
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ɁɌɜɌɖɞɑɜɔɝɞɔɖɌ ɍɚɗɑɎɚɏɚ ɝɔəɐɜɚɘɌ (ɞɔ-

ɛɔɣəɧɕ ɔɗɔ Ɍɞɔɛɔɣəɧɕ), ɜɑɓɟɗɨɞɌɞɧ əɌɏɜɟɓɚɣ-

əɧɡ ɛɜɚɍ (Ɏɑɗɚɩɜɏɚɘɑɞɜɔɫ, ɞɜɑɐɘɔɗ-ɞɑɝɞ) ɔ 

ɚɛɜɑɐɑɗɑəɔɑ ɏɜɟɛɛɧ ɜɔɝɖɌ ɝɑɜɐɑɣəɚ-

ɝɚɝɟɐɔɝɞɧɡ ɖɌɞɌɝɞɜɚɠ ɛɚɓɎɚɗɫɪɞ ɎɧɫɎɔɞɨ ɛɌ-

ɢɔɑəɞɚɎ ɝ Ɏɧɝɚɖɚɕ Ɏɑɜɚɫɞəɚɝɞɨɪ ɔɤɑɘɔɣɑɝɖɚɕ 

ɍɚɗɑɓəɔ ɝɑɜɐɢɌ, ɞɜɑɍɟɪɥɔɡ ɝɛɑɢɔɠɔɣɑɝɖɚɕ ɞɑ-

ɜɌɛɔɔ.  

ȸɟɗɨɞɔɝɛɔɜɌɗɨəɌɫ ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚ-

ɏɜɌɠɔɫ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ (ȸȽȶȾ ȶȬ) ɫɎɗɫɑɞ-

ɝɫ ɝɜɌɎəɔɞɑɗɨəɚ əɚɎɚɕ, əɑɔəɎɌɓɔɎəɚɕ ɞɑɡəɚɗɚ-

ɏɔɑɕ, ɜɌɝɤɔɜɫɪɥɑɕ Ɏɚɓɘɚɒəɚɝɞɔ ɐɔɌɏəɚɝɞɔɖɔ 

ɖɚɜɚəɌɜəɚɏɚ ɌɞɑɜɚɝɖɗɑɜɚɓɌ Ɏ ɌɘɍɟɗɌɞɚɜəɚɕ 

ɛɜɌɖɞɔɖɑ.  

ȽɚɏɗɌɝəɚ ɜɑɖɚɘɑəɐɌɢɔɫɘ ȱɎɜɚɛɑɕɝɖɚɏɚ 

ɚɍɥɑɝɞɎɌ ɖɌɜɐɔɚɗɚɏɚɎ, ɐɌəəɧɕ ɘɑɞɚɐ ɐɔɌɏəɚ-

ɝɞɔɖɔ ɘɚɒɑɞ ɜɌɝɝɘɌɞɜɔɎɌɞɨɝɫ Ɏ ɖɌɣɑɝɞɎɑ ɞɑɝɞɌ 

ɛɑɜɎɚɕ ɗɔəɔɔ əɌɜɌɎəɑ ɝ əɌɏɜɟɓɚɣəɚɕ ɛɜɚɍɚɕ 

ɛɜɔ ɛɜɑɐɞɑɝɞɚɎɚɕ Ɏɑɜɚɫɞəɚɝɞɔ ȴȭȽ ɚɞ 15 ɐɚ 

50% [2].  

ȭɚɗɑɑ ɞɚɏɚ, ɟ ɛɌɢɔɑəɞɚɎ ɝ ɛɚɜɌɒɑəɔɑɘ 

ɚɛɚɜəɚ-ɐɎɔɏɌɞɑɗɨəɚɕ ɝɔɝɞɑɘɧ, ɓɌɍɚɗɑɎɌəɔɫɘɔ 

ɗɑɏɖɔɡ, ɛɜɔ ɜɫɐɑ ɐɜɟɏɔɡ ɝɚɝɞɚɫəɔɕ, ɖɚɏɐɌ ɛɌɢɔ-

ɑəɞ əɑ ɘɚɒɑɞ Ɏɧɛɚɗəɔɞɨ ɞɑɝɞ ɝ əɌɏɜɟɓɖɚɕ, ɔɝ-

ɛɚɗɨɓɚɎɌəɔɑ ȸȽȶȾ ɛɜɑɐɝɞɌɎɗɫɑɞɝɫ əɌɔɍɚɗɑɑ 

ɚɛɜɌɎɐɌəəɧɘ.  

Ȯ ɛɜɑɐɝɞɌɎɗɑəəɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɘɧ ɛɜɚ-

Ɏɑɗɔ ɝɜɌɎəɑəɔɑ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɕ ɩɠɠɑɖɞɔɎəɚ-

ɝɞɔ ȸȽȶȾ ȶȬ ɔ ɝɞɌəɐɌɜɞəɚɏɚ ɞɑɝɞɌ ɝ ɠɔɓɔɣɑ-

ɝɖɚɕ əɌɏɜɟɓɖɚɕ Ɏ ɝɚɣɑɞɌəɔɔ ɝ ɜɌɝɣɑɞɚɘ ɜɔɝɖɌ 

ɛɚ ɤɖɌɗɌɘ SCORE ɔ ACC/ AHA Ɏ ɖɌɣɑɝɞɎɑ ɘɑɞɚ-

ɐɚɎ ɛɑɜɎɚɕ ɗɔəɔɔ ɐɗɫ ɐɔɌɏəɚɝɞɔɖɔ ɝɞɌɍɔɗɨəɚɕ 

ɔɤɑɘɔɣɑɝɖɚɕ ɍɚɗɑɓəɔ ɝɑɜɐɢɌ Ɏ ɌɘɍɟɗɌɞɚɜəɧɡ 

ɟɝɗɚɎɔɫɡ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. 

Ȯ ɔɝɝɗɑɐɚɎɌəɔɑ ɛɟɞɑɘ ɛɜɚɝɛɑɖɞɔɎəɚɏɚ 

əɌɍɚɜɌ ɎɖɗɪɣɌɗɔɝɨ ɛɌɢɔɑəɞɧ, ɚɍɜɌɞɔɎɤɔɑɝɫ Ɏ 

ȶɗɔəɔɖɟ ɖɌɜɐɔɚɗɚɏɔɔ ȽɑɣɑəɚɎɝɖɚɏɚ ȿəɔɎɑɜɝɔ-

ɞɑɞɌ ȿȶȭ ʈ1 ɐɗɫ ɚɍɝɗɑɐɚɎɌəɔɫ Ɏ ɝɎɫɓɔ ɛɚɐɚ-

ɓɜɑəɔɑɘ əɌ ɝɞɑəɚɖɌɜɐɔɪ əɌɛɜɫɒɑəɔɫ: ɝ 

01.09.2015 ɛɚ 31.07.2017 ɏɏ. Ȯɝɑ ɛɌɢɔɑəɞɧ ɍɧ-

ɗɔ ɛɜɚɔəɠɚɜɘɔɜɚɎɌəɧ ɚ ɛɜɑɐɛɚɗɌɏɌɑɘɚɘ ɚɍ-

ɝɗɑɐɚɎɌəɔɔ, ɛɚɗɟɣɑəɚ ɔɡ ɐɚɍɜɚɎɚɗɨəɚɑ ɛɔɝɨ-

ɘɑəəɚɑ ɝɚɏɗɌɝɔɑ. 

Ȯ ɔɝɝɗɑɐɚɎɌəɔɑ ɎɖɗɪɣɌɗɔɝɨ ɛɌɢɔɑəɞɧ, ɝ 

ɒɌɗɚɍɌɘɔ əɌ ɍɚɗɔ Ɏ ɏɜɟɐəɚɕ ɖɗɑɞɖɑ ɞɔɛɔɣəɚɏɚ ɔ 

Ɍɞɔɛɔɣəɚɏɚ ɡɌɜɌɖɞɑɜɌ ɛɜɚɐɚɗɒɔɞɑɗɨəɚɝɞɨɪ ɍɚ-

ɗɑɑ 3 əɑɐɑɗɨ.  

Ȯ ɔɝɝɗɑɐɚɎɌəɔɑ əɑ ɎɖɗɪɣɌɗɔɝɨ ɛɌɢɔɑəɞɧ 

ɘɗɌɐɤɑ 18 ɗɑɞ, ɍɑɜɑɘɑəəɧɑ, ɛɌɢɔɑəɞɧ ɝ əɑɛɑ-

ɜɑəɚɝɔɘɚɝɞɨɪ ɕɚɐɝɚɐɑɜɒɌɥɔɡ ɖɚəɞɜɌɝɞəɧɡ 

ɛɜɑɛɌɜɌɞɚɎ Ɏ ɌəɌɘəɑɓɑ, Ɍɍɝɚɗɪɞəɧɘɔ ɛɜɚɞɔɎɚ-

ɛɚɖɌɓɌəɔɫɘɔ ɖ əɌɓəɌɣɑəɔɪ ɝɞɌɞɔəɚɎ ɗɔɍɚ ɟɒɑ 

əɌɡɚɐɫɥɔɑɝɫ əɌ ɞɑɜɌɛɔɔ ɝɞɌɞɔəɌɘɔ, ɛɌɢɔɑəɞɧ, 

ɝɞɜɌɐɌɪɥɔɑ ɡɜɚəɔɣɑɝɖɚɕ ɍɚɗɑɓəɨɪ ɛɚɣɑɖ 3ɍ 

ɝɞɌɐɔɔ ɔ Ɏɧɤɑ (Ƚȶɀ <45 ɘɗ/ɘɔə/1,73 ɖɎ.ɘ), Ɍ 

ɞɌɖɒɑ ɛɜɔ əɑɎɚɓɘɚɒəɚɝɞɔ ɜɑɏɟɗɫɜəɚɏɚ ɛɚɝɑɥɑ-

əɔɫ ɔɝɝɗɑɐɚɎɌɞɑɗɨɝɖɚɏɚ ɢɑəɞɜɌ əɌ ɛɜɚɞɫɒɑəɔɔ 

365 ɐəɑɕ ɛɚɝɗɑ Ɏɖɗɪɣɑəɔɫ.  

Ȯ ɡɚɐɑ ɔɝɝɗɑɐɚɎɌəɔɫ ɛɌɢɔɑəɞɧ ɍɧɗɔ ɜɌɝ-

ɛɜɑɐɑɗɑəɧ əɌ ɛɚɐɏɜɟɛɛɧ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɖɗɔ-

əɔɣɑɝɖɔɡ ɛɜɚɫɎɗɑəɔɕ ȴȭȽ (ɛɚ əɌɗɔɣɔɪ ɖɗɔəɔ-

ɖɔ ɞɔɛɔɣəɚɕ ɗɔɍɚ Ɍɞɔɛɔɣəɚɕ ɝɞɑəɚɖɌɜɐɔɔ) ɔ 

ɜɑɓɟɗɨɞɌɞɌ ɞɜɑɐɘɔɗ-ɞɑɝɞɌ (ɛɚɗɚɒɔɞɑɗɨəɧɕ ɗɔɍɚ 

ɚɞɜɔɢɌɞɑɗɨəɧɕ). ȶ ɞɔɛɔɣəɧɘ ɝɔɘɛɞɚɘɌɘ ȴȭȽ 

ɚɞəɚɝɔɗɔ ɍɚɗɔ ɓɌ ɏɜɟɐɔəɚɕ ɒɏɟɣɑɏɚ ɔ/ɔɗɔ ɐɌ-

Ɏɫɥɑɏɚ ɡɌɜɌɖɞɑɜɌ, ɎɚɓəɔɖɌɪɥɔɑ ɛɜɔ ɠɔɓɔɣɑ-

ɝɖɚɘ ɔ ɛɝɔɡɚɩɘɚɢɔɚəɌɗɨəɚɘ əɌɛɜɫɒɑəɔɔ, ɝ 

Ɏɚɓɘɚɒəɚɕ ɔɜɜɌɐɔɌɢɔɑɕ Ɏ ɜɟɖɔ, ɤɑɪ, əɌɐɖɗɪ-

ɣɔɣəɟɪ ɚɍɗɌɝɞɨ ɔ ɐɗɫɥɔɑɝɫ əɑ ɍɚɗɑɑ 5-10 ɘɔə. 

ȶ Ɍɞɔɛɔɣəɧɘ ɝɔɘɛɞɚɘɌɘ ɚɞəɚɝɔɗɔ ɐɔɝɖɚɘɠɚɜɞ 

ɔ ɍɚɗɔ Ɏ ɏɜɟɐəɚɕ ɖɗɑɞɖɑ, əɑ ɝɎɫɓɌəəɧɑ ɝ ɠɔɓɔ-

ɣɑɝɖɚɕ əɌɏɜɟɓɖɚɕ ɔ ɐɗɫɥɔɑɝɫ ɍɚɗɑɑ 10 ɘɔə. 

Ȯɝɑ ɛɌɢɔɑəɞɧ ɛɜɚɤɗɔ ɝɞɌəɐɌɜɞəɚɑ ɖɗɔ-

əɔɖɚ-ɔəɝɞɜɟɘɑəɞɌɗɨəɚɑ ɚɍɝɗɑɐɚɎɌəɔɑ, ɎɖɗɪɣɌ-

ɪɥɑɑ ɖɗɔəɔɣɑɝɖɔɕ ɚɝɘɚɞɜ, ɝɍɚɜ ɌəɌɘəɑɓɌ, 

ɚɛɜɑɐɑɗɑəɔɑ ɗɌɍɚɜɌɞɚɜəɧɡ ɛɚɖɌɓɌɞɑɗɑɕ ɝ ɚɍɫɓɌ-

ɞɑɗɨəɧɘ ɚɛɜɑɐɑɗɑəɔɑɘ ɚɍɥɑɏɚ ɡɚɗɑɝɞɑɜɔəɌ, 

ȷȻȹȻ, ȷȻȮȻ, ɞɜɔɏɗɔɢɑɜɔɐɚɎ ɔ ɖɜɑɌɞɔəɔəɌ, 

ɩɗɑɖɞɜɚɖɌɜɐɔɚɏɜɌɠɔɪ, ɩɡɚɖɌɜɐɔɚɏɜɌɠɔɪ, 

əɌɏɜɟɓɚɣəɧɕ ɞɑɝɞ ɔ ȸȽȶȾ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɔ. 

Ȱɗɫ ɝɞɜɌɞɔɠɔɖɌɢɔɔ ɜɔɝɖɌ ɝɑɜɐɑɣəɚ-ɝɚɝɟɐɔɝɞɧɡ 

ɚɝɗɚɒəɑəɔɕ ɔɝɛɚɗɨɓɚɎɌɗɔɝɨ ɤɖɌɗɧ SCORE ɔ 

ACC/ AHA [3]. 

ȹɌɏɜɟɓɚɣəɧɕ ɞɑɝɞ. 

Ⱦɜɑɐɘɔɗ-ɞɑɝɞ ɍɧɗ Ɏɧɛɚɗəɑə Ɏɝɑɘ ɛɌɢɔɑə-

ɞɌɘ, ɔɝɛɚɗɨɓɚɎɌɗɔɝɨ ɝɞɌəɐɌɜɞəɧɕ ɔ ɘɚɐɔɠɔɢɔ-

ɜɚɎɌəəɧɕ ɛɜɚɞɚɖɚɗɧ ȭɜɪɝɌ [4]. ȴɝɝɗɑɐɚɎɌəɔɑ 

Ɏɧɛɚɗəɫɗɚɝɨ əɌ ɍɑɏɚɎɚɕ ɐɚɜɚɒɖɑ ɝ ɘɑəɫɪɥɔɘ-

ɝɫ ɟɏɗɚɘ ɛɚɐɦɑɘɌ SCHILLER  CS-200.  

ȸɟɗɨɞɔɝɛɔɜɌɗɨəɌɫ  ɖɚɘɛɨɪɞɑɜəɌɫ 

ɞɚɘɚɏɜɌɠɔɫ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ. 

ȸɟɗɨɞɔɝɛɔɜɌɗɨəɌɫ ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚ-

ɏɜɌɠɔɫ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ ɎɧɛɚɗəɫɗɌɝɨ əɌ 

ɖɚɘɛɨɪɞɑɜəɚɘ ɞɚɘɚɏɜɌɠɑ Aquilion  ONE 640 

(Toshiba , Japan ). Ȼɜɔɘɑəɑəɔɑ əɑɠɜɚɞɚɖɝɔɣəɧɡ 

ɛɜɑɛɌɜɌɞɚɎ ɍɧɗɚ ɛɜɑɖɜɌɥɑəɚ ɓɌ 48 ɣɌɝɚɎ ɐɚ 

ȸȽȶȾ. Ȱɗɫ ɟɗɟɣɤɑəɔɫ ɖɌɣɑɝɞɎɌ ɔɓɚɍɜɌɒɑəɔɕ 

Ɏɝɑ ɛɌɢɔɑəɞɧ ɝ ɣɌɝɞɚɞɚɕ ɝɑɜɐɑɣəɧɡ ɝɚɖɜɌɥɑ-

əɔɕ Ɏɧɤɑ 70 ɟɐɌɜɚɎ Ɏ ɘɔəɟɞɟ ɛɚ ɝɚɏɗɌɝɚɎɌəɔɪ 

ɝ ɗɑɣɌɥɔɘ ɎɜɌɣɚɘ ɛɜɔəɔɘɌɗɔ ɍɑɞɌ-

ɌɐɜɑəɚɍɗɚɖɌɞɚɜɧ. Ȱɚ ɔɝɝɗɑɐɚɎɌəɔɫ Ɏ ɗɚɖɞɑɎɟɪ 

Ɏɑəɟ ɟɝɞɌəɌɎɗɔɎɌɗɝɫ ɎəɟɞɜɔɎɑəəɧɕ ɖɌɞɑɞɑɜ ɖɌ-

ɗɔɍɜɚɘ 18-20 G ɔ əɌɖɗɌɐɧɎɌɗɔɝɨ ɩɗɑɖɞɜɚɐɧ 

ɉȶȯ ɐɗɫ ɜɑɏɔɝɞɜɌɢɔɔ ɚɝəɚɎəɧɡ ɚɞɎɑɐɑəɔɕ. ȶɚə-

ɞɜɌɝɞəɧɕ ɛɜɑɛɌɜɌɞ çȿɗɨɞɜɌɎɔɝɞ 370è Ɏ ɐɚɓɑ 70-

90 ɘɗ (1 ɘɗ əɌ ɖɏ ɎɑɝɌ) ɎɎɚɐɔɗɝɫ ɎəɟɞɜɔɎɑəəɚ ɝɚ 

ɝɖɚɜɚɝɞɨɪ 4,5 ɘɗ/ɝɑɖ ɌɎɞɚɘɌɞɔɣɑɝɖɔɘ ɤɛɜɔ-

ɢɑɘ. ȬɜɞɑɜɔɌɗɨəɌɫ ɠɌɓɌ ɔɝɝɗɑɐɚɎɌəɔɫ əɌɣɔəɌ-

ɗɌɝɨ ɌɎɞɚɘɌɞɔɣɑɝɖɔ ɛɜɔ ɐɚɝɞɔɒɑəɔɔ ɛɔɖɚɎɚɏɚ 

ɓəɌɣɑəɔɫ ɜɑəɞɏɑəɚɎɝɖɚɕ ɛɗɚɞəɚɝɞɔ Ɏ ɛɜɚɝɎɑɞɑ 

əɔɝɡɚɐɫɥɑɕ Ɍɚɜɞɧ, ɝɚɚɞɎɑɞɝɞɎɟɪɥɑɏɚ 180-200 

HU. Ƚɜɑɐəɫɫ ɩɠɠɑɖɞɔɎəɌɫ ɐɚɓɌ ɚɍɗɟɣɑəɔɫ ɝɚ-

ɝɞɌɎɔɗɌ 10-15 ɘȳɎ. Ȼɜɔ ɚɢɑəɖɑ ɝɞɑɛɑəɔ ɞɫɒɑ-

ɝɞɔ ɝɞɑəɚɓɌ ɏɑɘɚɐɔəɌɘɔɣɑɝɖɔ əɑɓəɌɣɔɘɧɘ ɝɣɔ-

ɞɌɗɝɫ ɝɞɑəɚɓ <50%, ɛɚɏɜɌəɔɣəɧɘ ɝɞɑəɚɓɚɘ ð ɚɞ 

50 ɐɚ 69%, ɏɑɘɚɐɔəɌɘɔɣɑɝɖɔ ɓəɌɣɔɘɧɘ ð Ó70%. 

ȽɞɜɌɞɔɠɔɖɌɢɔɫ ɜɔɝɖɌ. 

Ȱɗɫ ɚɢɑəɖɔ ɜɔɝɖɌ ɝɘɑɜɞɔ ɣɑɗɚɎɑɖɌ ɚɞ ɝɑɜ-

ɐɑɣəɚ-ɝɚɝɟɐɔɝɞɧɡ ɓɌɍɚɗɑɎɌəɔɕ Ɏ ɞɑɣɑəɔɑ ɍɗɔ-
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ɒɌɕɤɔɡ 10 ɗɑɞ ɛɜɔɘɑəɫɗɚɝɨ ɤɖɌɗɧ SCORE ɔ 

ACC/ AHA. ȼɔɝɖ ɘɑəɑɑ 1% ɝɣɔɞɌɗɝɫ əɔɓɖɔɘ, ɚɞ 1 

ɐɚ 5% ð ɟɘɑɜɑəəɧɘ, ɚɞ 5 ɐɚ 10% ð Ɏɧɝɚɖɔɘ, ɍɚ-

ɗɑɑ 10% ð ɚɣɑəɨ Ɏɧɝɚɖɔɘ. Ȯ ɖɌɣɑɝɞɎɑ ɛɚɖɌɓɌɞɑ-

ɗɫ Ɏɧɝɚɖɚɏɚ ɜɔɝɖɌ Ɏ ɛɜɑɐɝɞɌɎɗɑəəɚɘ ɔɝɝɗɑɐɚ-

ɎɌəɔɔ ɐɗɫ ɤɖɌɗɧ SCORE ɔɝɛɚɗɨɓɚɎɌɗɚɝɨ ɓəɌɣɑ-

əɔɑ ɍɚɗɑɑ 5%, ɐɗɫ ɤɖɌɗɧ ACC/ AHA ð ɓəɌɣɑəɔɑ 

ɍɚɗɑɑ 7%. ȾɌɖɒɑ Ɏɝɑɘ ɛɌɢɔɑəɞɌɘ ɚɛɜɑɐɑɗɫɗɔ 

ɟɜɚɎɑəɨ ɛɜɑɐɞɑɝɞɚɎɚɕ Ɏɑɜɚɫɞəɚɝɞɔ ɔɤɑɘɔɣɑ-

ɝɖɚɕ ɍɚɗɑɓəɔ ɝɑɜɐɢɌ. 

ȴɝɝɗɑɐɚɎɌəɔɑ ɍɧɗɚ ɚɐɚɍɜɑəɚ ɗɚɖɌɗɨəɧɘ 

ɩɞɔɣɑɝɖɔɘ ɖɚɘɔɞɑɞɚɘ. 

ȽɞɌɞɔɝɞɔɣɑɝɖɔɑ ɘɑɞɚɐɧ. 

Ƚɛɗɚɤəɧɑ ɛɑɜɑɘɑəəɧɑ ɛɜɑɐɝɞɌɎɗɑəɧ ɖɌɖ 

ɝɜɑɐəɔɑ (ɝɚ ɝɞɌəɐɌɜɞəɧɘ ɚɞɖɗɚəɑəɔɑɘ) ɔɗɔ ɖɌɖ 

ɘɑɐɔɌəɧ (ɝ 25 ɔ 75 ɛɑɜɢɑəɞɔɗɫɘɔ). Ȱɔɝɖɜɑɞəɧɑ 

ɛɑɜɑɘɑəəɧɑ ɛɜɑɐɝɞɌɎɗɑəɧ ɖɌɖ ɣɌɝɞɚɞɧ (ɝ ɛɜɚ-

ɢɑəɞɌɘɔ). ȹɚɜɘɌɗɨəɚɝɞɨ ɜɌɝɛɜɑɐɑɗɑəɔɫ ɛɜɚɎɑ-

ɜɫɗɔ ɝ ɛɚɘɚɥɨɪ ɞɑɝɞɌ ȶɚɗɘɚɏɚɜɚɎɌ - ȽɘɔɜəɚɎɌ. 

Ȱɗɫ ɝɛɗɚɤəɧɡ ɛɑɜɑɘɑəəɧɡ ɜɌɓɗɔɣɔɑ ɘɑɒɐɟ 

ɏɜɟɛɛɌɘɔ ɚɛɜɑɐɑɗɫɗɔ ɝ ɛɚɘɚɥɨɪ t -ɞɑɝɞɌ Ƚɞɨɪ-

ɐɑəɞɌ ɛɜɔ əɚɜɘɌɗɨəɚɘ ɜɌɝɛɜɑɐɑɗɑəɔɔ, ɝ ɛɚɘɚ-

ɥɨɪ ɘɑɞɚɐɌ ɝɟɘɘɧ ɜɌəɏɚɎ ȿɔɗɖɚɖɝɚəɌ ɔ ɞɑɝɞɌ 

ȸɌəɌ-ȿɔɞəɔ ɛɜɔ əɑəɚɜɘɌɗɨəɚɘ ɜɌɝɛɜɑɐɑɗɑəɔɔ, 

Ɍ ɞɌɖɒɑ ɘɑɞɚɐɚɘ ɡɔ-ɖɎɌɐɜɌɞ ɔ ɞɚɣəɧɘ ɘɑɞɚɐɚɘ 

ɀɔɤɑɜɌ ɐɗɫ ɐɔɝɖɜɑɞəɧɡ ɛɑɜɑɘɑəəɧɡ.  

ȽɞɌɞɔɝɞɔɣɑɝɖɌɫ ɚɍɜɌɍɚɞɖɌ ɜɑɞɜɚɝɛɑɖɞɔɎ-

əɚɕ ɣɌɝɞɔ ɔɝɝɗɑɐɚɎɌəɔɫ ɎɧɛɚɗəɑəɌ əɌ ɛɜɚ-

ɏɜɌɘɘəɚɘ ɚɍɑɝɛɑɣɑəɔɔ SPSS Ɏɑɜɝɔɔ 11.5 (ȭɔɚ-

ɝɞɌɞ). ȼɌɓɗɔɣɔɫ ɝɣɔɞɌɗɔ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔ-

ɘɧɘɔ ɛɜɔ ɜ <0.05. 

ȼɑɓɟɗɨɞɌɞɧ ɔɝɝɗɑɐɚɎɌəɔɫ. 

Ȯ ɔɝɝɗɑɐɚɎɌəɔɑ ɍɧɗɔ Ɏɖɗɪɣɑəɧ 74 ɛɌɢɔ-

ɑəɞɌ. Ƚɜɑɐəɔɕ ɎɚɓɜɌɝɞ ɝɚɝɞɌɎɔɗ 63,9Ñ10,4 ɏɚɐɌ. 

Ƚɜɑɐəɑɑ ɓəɌɣɑəɔɑ ɝɖɚɜɚɝɞɔ ɖɗɟɍɚɣɖɚɎɚɕ ɠɔɗɨ-

ɞɜɌɢɔɔ ð 71Ñ12,8. Ⱦɔɛɔɣəɧɑ ɝɔɘɛɞɚɘɧ ɝɞɑəɚ-

ɖɌɜɐɔɔ əɌɛɜɫɒɑəɔɫ ɚɞɘɑɣɌɗɔɝɨ ɟ 53 (71,6%) 

ɛɌɢɔɑəɞɚɎ, Ɍɞɔɛɔɣəɧɑ ð ɟ 21 (28,4%).  

Ƚɍɚɜ ɌəɌɘəɑɓɌ ɔ ɜɑɓɟɗɨɞɌɞɧ ɗɌɍɚɜɌɞɚɜəɚ-

ɔəɝɞɜɟɘɑəɞɌɗɨəɧɡ ɘɑɞɚɐɚɎ ɚɍɝɗɑɐɚɎɌəɔɫ ɛɚɓ-

Ɏɚɗɔɗɔ ɎɧɫɎɔɞɨ ɝɗɑɐɟɪɥɔɑ ɠɌɖɞɚɜɧ ɜɔɝɖɌ 

ɜɌɓɎɔɞɔɫ ȴȭȽ: ɌɜɞɑɜɔɌɗɨəɟɪ ɏɔɛɑɜɞɚəɔɪ, ɖɟ-

ɜɑəɔɑ, ɚɒɔɜɑəɔɑ, ɝɌɡɌɜəɧɕ ɐɔɌɍɑɞ, ɚɞɫɏɚɥɑə-

əɟɪ əɌɝɗɑɐɝɞɎɑəəɚɝɞɨ, ɐɔɝɗɔɛɔɐɑɘɔɪ (ɝɜɑɐəɑɑ 

ɓəɌɣɑəɔɑ ȷȻȹȻ ð 2,72Ñ1,37, ȷȻȮȻ ð 1,47Ñ1,66, 

ɞɜɔɏɗɔɢɑɜɔɐɚɎ ð 1,3Ñ0,89). ȹɌɔɍɚɗɑɑ ɣɌɝɞɧɘ 

ɠɌɖɞɚɜɚɘ ɜɔɝɖɌ ɟ ɐɌəəɧɡ ɛɌɢɔɑəɞɚɎ ɍɧɗɌ Ɍɜ-

ɞɑɜɔɌɗɨəɌɫ ɏɔɛɑɜɞɚəɔɫ, ɖɚɞɚɜɌɫ ɚɞɘɑɣɌɗɌɝɨ ɟ 

52 (70,3%) ɛɌɢɔɑəɞɚɎ. ȶɜɚɘɑ ɞɚɏɚ, ɣɌɝɞɧɘɔ 

ɠɌɖɞɚɜɌɘɔ ɜɔɝɖɌ ɍɧɗɔ ɚɒɔɜɑəɔɑ ɔ ɖɟɜɑəɔɑ, 

ɝɚɚɞɎɑɞɝɞɎɑəəɚ 58,8% ɔ 54,1% ɝɗɟɣɌɑɎ. ȽɌɡɌɜ-

əɧɕ ɐɔɌɍɑɞ əɌɍɗɪɐɌɗɝɫ ɟ 12 (16,2%) ɛɌɢɔɑəɞɚɎ. 

Ƚɜɑɐəɑɑ ɓəɌɣɑəɔɑ ɛɜɑɐɞɑɝɞɚɎɚɕ Ɏɑɜɚɫɞəɚɝɞɔ 

ɡɜɚəɔɣɑɝɖɚɕ ȴȭȽ ɝɚɝɞɌɎɔɗɚ 43,43Ñ5,30. ȼɌɝ-

ɛɜɑɐɑɗɑəɔɑ ɛɌɢɔɑəɞɚɎ ɛɚ ɛɜɑɐɞɑɝɞɚɎɚɕ Ɏɑɜɚɫɞ-

əɚɝɞɔ ɛɜɑɐɝɞɌɎɗɑəɚ Ɏ ɞɌɍɗɔɢɑ 1. 

ȽɞɜɌɞɔɠɔɖɌɢɔɫ ɜɔɝɖɌ ɛɚ ɤɖɌɗɌɘ SCORE 

ɔ ACC/ AHA ɛɜɑɐɝɞɌɎɗɑəɌ Ɏ ɞɌɍɗɔɢɑ 2. 

ȼɑɓɟɗɨɞɌɞɧ əɌɏɜɟɓɚɣəɚɏɚ ɞɑɝɞɌ Ɏ ɓɌɎɔɝɔ-

ɘɚɝɞɔ ɚɞ ɖɗɔəɔɣɑɝɖɚɕ ɝɔɘɛɞɚɘɌɞɔɖɔ ȴȭȽ 

ɛɜɑɐɝɞɌɎɗɑəɧ Ɏ ɞɌɍɗɔɢɑ 3. 

ȰɌəəɧɑ ȸȽȶȾ.  

Ȼɚ ɛɜɔɣɔəɑ əɔɓɖɚɏɚ ɖɌɣɑɝɞɎɌ ɔɓɚɍɜɌɒɑ-

əɔɕ ɔ Ɏɧɝɚɖɔɡ ɓəɌɣɑəɔɕ ɖɌɗɨɢɔɑɎɚɏɚ ɔəɐɑɖɝɌ 

(ɍɚɗɑɑ 600 ɑɐɔəɔɢ) ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ, ɔɓ ɔɝ-

ɝɗɑɐɚɎɌəɔɫ ɍɧɗɔ ɔɝɖɗɪɣɑəɧ 6 ɛɌɢɔɑəɞɚɎ. Ȼɜɚ-

ɌəɌɗɔɓɔɜɚɎɌəɧ ɐɌəəɧɑ ɚɝɞɌɎɤɔɡɝɫ 68 ɣɑɗɚɎɑɖ: 

ɟ 19 (27,9%) ɛɌɢɔɑəɞɚɎ əɑ ɍɧɗɚ ɎɧɫɎɗɑəɚ ɛɜɔ-

ɓəɌɖɚɎ Ɍɞɑɜɚɝɖɗɑɜɚɞɔɣɑɝɖɚɏɚ ɛɚɜɌɒɑəɔɫ ɖɚɜɚ-

əɌɜəɧɡ Ɍɜɞɑɜɔɕ, ɟ 12 (17,6%) ð ɎɧɫɎɗɑəɧ ɝɞɑ-

əɚɓɧ ɘɑəɑɑ 50%, ɟ 24 (35,3%) ð ɝɞɑəɚɓɧ ɚɞ 50 ɐɚ 

69%, ɟ 11 (16,2%) ð ɝɞɑəɚɓɧ ɚɞ 70 ɐɚ 99% ɔ Ɏ 2 

(2,9%) ɝɗɟɣɌɫɡ ɎɧɫɎɗɑəɌ ɚɖɖɗɪɓɔɫ ɖɚɜɚəɌɜəɧɡ 

Ɍɜɞɑɜɔɕ. ȻɌɢɔɑəɞɧ, ɟ ɖɚɞɚɜɧɡ ɍɧɗɔ ɎɧɫɎɗɑəɧ 

ɏɑɘɚɐɔəɌɘɔɣɑɝɖɔ ɓəɌɣɔɘɧɑ ɝɞɑəɚɓɧ ɔ ɚɖɖɗɪ-

ɓɔɫ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ ð 13 (19,15%), ɍɧɗɔ 

əɌɛɜɌɎɗɑəɧ əɌ ɔəɎɌɓɔɎəɟɪ ɖɚɜɚəɌɜɚɌəɏɔɚɏɜɌ-

ɠɔɪ, Ɏ ɡɚɐɑ ɖɚɞɚɜɚɕ ɛɚɐɞɎɑɜɐɔɗɔɝɨ ɐɌəəɧɑ 

ȸȽȶȾ.  

ȹɌ ɝɗɑɐɟɪɥɑɘ ɩɞɌɛɑ ɍɧɗɔ ɝɚɛɚɝɞɌɎɗɑəɧ 

ɐɌəəɧɑ ȸȽȶȾ ɔ əɌɏɜɟɓɚɣəɚɏɚ ɞɑɝɞɌ. ȽɜɌɎəɑəɔɑ 

ɐɌəəɧɡ ȸȽȶȾ ɔ əɌɏɜɟɓɚɣəɚɕ ɛɜɚɍɧ Ɏ ɜɌɓəɧɡ 

ɏɜɟɛɛɌɡ ɛɌɢɔɑəɞɚɎ ɛɜɑɐɝɞɌɎɗɑəɧ Ɏ ɞɌɍɗɔɢɑ 5. 

ȹɌ ɝɗɑɐɟɪɥɑɘ ɩɞɌɛɑ ɍɧɗɔ ɝɚɛɚɝɞɌɎɗɑəɧ 

ɛɚɖɌɓɌɞɑɗɔ Ɏɧɝɚɖɚɏɚ ɜɔɝɖɌ ɝɑɜɐɑɣəɚ-

ɝɚɝɟɐɔɝɞɧɡ ɚɝɗɚɒəɑəɔɕ ɔ əɌɗɔɣɔɑ Ɍɞɑɜɚɝɖɗɑɜɚɓ 

ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ ɛɚ ɐɌəəɧɘ ȸȽȶȾ, ɐɌəəɧɑ 

ɛɜɑɐɝɞɌɎɗɑəɧ Ɏ ɞɌɍɗɔɢɑ 6. 

Ȼɚ ɤɖɌɗɑ SCORE ɟ ɛɌɢɔɑəɞɚɎ, ɔɘɑɪɥɔɡ 

Ɍɞɑɜɚɝɖɗɑɜɚɞɔɣɑɝɖɔɑ ɔɓɘɑəɑəɔɫ ɖɚɜɚəɌɜəɧɡ 

Ɍɜɞɑɜɔɕ, Ɏɧɝɚɖɔɕ ɜɔɝɖ əɌɍɗɪɐɌɗɝɫ ɟ 67,6%, ɛɚ 

ɤɖɌɗɑ ACC/ AHA ð ɟ 70,6%. ɃɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ɔ 

ɝɛɑɢɔɠɔɣəɚɝɞɨ ɤɖɌɗ SCORE ɔ ACC/AHA Ɏ Ɏɧ-

ɫɎɗɑəɔɔ ɖɚɜɚəɌɜəɚɏɚ ɌɞɑɜɚɝɖɗɑɜɚɓɌ ɝɚɝɞɌɎɔɗɔ 

83% ɔ 71% ɔ 81% ɔ 88%, ɝɚɚɞɎɑɞɝɞɎɑəəɚ 

(p>0.05). ȿ ɛɚɐɌɎɗɫɪɥɑɏɚ ɖɚɗɔɣɑɝɞɎɌ ɛɌɢɔɑəɞɚɎ 

ɝ ɖɚɜɚəɌɜəɧɘ Ɍɞɑɜɚɝɖɗɑɜɚɓɚɘ ɚɛɜɑɐɑɗɫɗɝɫ Ɏɧ-

ɝɚɖɔɕ ɜɔɝɖ ɛɚ ɚɍɑɔɘ ɤɖɌɗɌɘ, ɚɐəɌɖɚ ɟ 4 ɛɌɢɔ-

ɑəɞɚɎ ɝ ɟɘɑɜɑəəɧɘ ɜɔɝɖɚɘ ɛɚ ɞɌɍɗɔɢɑ SCORE ɔ 

ɟ 1 ɛɌɢɔɑəɞɌ ɝ əɑɎɧɝɚɖɔɘ ɜɔɝɖɚɘ ɛɚ ɖɌɗɨɖɟɗɫ-

ɞɚɜɟ ACC/ AHA ɞɚɒɑ ɍɧɗɔ ɎɧɫɎɗɑəɧ ɛɜɔɓəɌɖɔ 

Ɍɞɑɜɚɝɖɗɑɜɚɞɔɣɑɝɖɚɏɚ ɛɚɜɌɒɑəɔɫ. 

Ȼɜɔ ɜɌɝɣɑɞɌɡ ɜɑɖɗɌɝɝɔɠɔɖɌɢɔɔ ɛɌɢɔɑə-

ɞɚɎ Ɏɧɝɚɖɚɏɚ ɜɔɝɖɌ ɛɚ ɞɜɑɘ ɘɑɞɚɐɔɖɌɘ (SCORE, 

ACC/ AHA ɔ ɎɧɫɎɗɑəɔɑ ɖɚɜɚəɌɜəɚɏɚ Ɍɞɑɜɚɝɖɗɑ-

ɜɚɓɌ ɛɚ ɐɌəəɧɘ ȸȽȶȾ ɐɚɝɞɚɎɑɜəɧɡ ɜɌɓɗɔɣɔɕ 

əɑ ɛɚɗɟɣɑəɚ (p>0.05).  

ȽɚɓɐɌɑɞɝɫ ɎɛɑɣɌɞɗɑəɔɑ ɚ ɍɚɗɨɤɑɕ ɝɛɑɢɔ-

ɠɔɣəɚɝɞɔ ɖɌɗɨɖɟɗɫɞɚɜɌ ACC/ AHA Ɏ ɎɧɫɎɗɑəɔɔ 

ɖɚɜɚəɌɜəɚɏɚ ɌɞɑɜɚɝɖɗɑɜɚɓɌ, ɚɐəɌɖɚ ɐɗɫ ɛɚɐ-

ɞɎɑɜɒɐɑəɔɫ ɩɞɚɏɚ ɎɧɎɚɐɌ əɑɚɍɡɚɐɔɘɚ ɓəɌɣɔ-

ɞɑɗɨəɚɑ ɟɎɑɗɔɣɑəɔɑ Ɏɧɍɚɜɖɔ ɛɌɢɔɑəɞɚɎ.  

Ⱥɍɝɟɒɐɑəɔɑ. 

ȹɌɘɔ ɛɜɚɎɑɐɑə ɌəɌɗɔɓ ɗɔɞɑɜɌɞɟɜəɧɡ ɔɝɞɚɣəɔ-

ɖɚɎ, Ɏ ɍɚɗɨɤɔəɝɞɎɑ ɔɝɝɗɑɐɚɎɌəɔɕ, ɚɢɑəɔɎɌɗɌɝɨ 

ɐɔɌɏəɚɝɞɔɣɑɝɖɌɫ ɩɠɠɑɖɞɔɎəɚɝɞɨ ȸȽȶȾ ɟ ɛɌɢɔ-

ɑəɞɚɎ ɝ ɚɝɞɜɧɘ ɖɚɜɚəɌɜəɧɘ ɝɔəɐɜɚɘɚɘ.  

ȽɞɌəɐɌɜɞəɧɕ Ɍɗɏɚɜɔɞɘ ɐɔɌɏəɚɝɞɔɖɔ ɟ ɛɌ- 

ɢɔɑəɞɚɎ əɔɓɖɚɏɚ ɔ ɝɜɑɐəɑɏɚ ɜɔɝɖɌ ɎɖɗɪɣɌɑɞ ɛɚ-

ɝɗɑɐɚɎɌɞɑɗɨəɚɑ Ɏɧɛɚɗəɑəɔɑ ɩɗɑɖɞɜɚɖɌɜɐɔɚɏɜɌ-
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ɠɔɔ, ɚɛɜɑɐɑɗɑəɔɑ ɟɜɚɎəɫ ɍɔɚɘɌɜɖɑɜɚɎ ɝ ɛɚɝɗɑ-

ɐɟɪɥɔɘ Ɏɧɛɚɗəɑəɔɑɘ ɝɞɜɑɝɝ ɞɑɝɞɌ ɝ ɢɑɗɨɪ ɔɝ-

ɖɗɪɣɑəɔɫ  ɔɤɑɘɔɣɑɝɖɚɏɚ  ɏɑəɑɓɌ ɍɚɗɑɎɚɏɚ ɝɔə- 

ɐɜɚɘɌ [5, 6]. Ȯ ɝɎɫɓɔ ɝ ɜɌɝɛɜɚɝɞɜɌəɑəəɚɝɞɨɪ, 

ɐɚɝɞɟɛəɚɝɞɨɪ ɔ əɔɓɖɚɕ ɝɞɚɔɘɚɝɞɨɪ, əɌɔɍɚɗɑɑ 

ɣɌɝɞɚ ɝ ɐɌəəɚɕ ɢɑɗɨɪ ɔɝɛɚɗɨɓɟɑɞɝɫ ɝɞɜɑɝɝ-ɉȶȯ, 

ɜɑɖɚɘɑəɐɌɢɔɔ AHA/ACC ɖɗɌɝɝ I B Ɏ [4]. ȺɐəɌɖɚ 

ɐɌəəɌɫ ɐɔɌɏəɚɝɞɔɣɑɝɖɌɫ ɘɑɞɚɐɔɖɌ ɚɍɗɌɐɌɑɞ ɐɚ-

ɝɞɌɞɚɣəɚ əɔɓɖɚɕ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨɪ ɔ ɝɛɑɢɔ-

ɠɔɣəɚɝɞɨɪ, ɣɞɚ ɚɏɜɌəɔɣɔɎɌɑɞ ɑɑ ɐɔɌɏəɚɝɞɔɣɑ-

ɝɖɟɪ ɩɠɠɑɖɞɔɎəɚɝɞɨ [7]. Ȼɚɔɝɖ əɚɎɧɡ əɑɔəɎɌ-

ɓɔɎəɧɡ ɘɑɞɚɐɔɖ ɝ ɢɑɗɨɪ ɝɚɎɑɜɤɑəɝɞɎɚɎɌəɔɫ 

ɛɜɚɢɑɝɝɌ ɐɔɌɏəɚɝɞɔɖɔ ɛɜɔɎɑɗ ɖ ɛɜɔɘɑəɑəɔɪ 

ȸȽȶȾ. ȹɑɐɌɎəɚ ɛɜɚɎɑɐɑəəɧɑ ɔɝɝɗɑɐɚɎɌəɔɫ ɛɚ-

ɖɌɓɌɗɔ, ɣɞɚ ɟ ɛɌɢɔɑəɞɚɎ ɝ əɔɓɖɔɘ ɔ ɝɜɑɐəɔɘ 

ɜɔɝɖɚɘ ɜɌɓɎɔɞɔɪ ȺȶȽ ɐɌəəɌɫ ɘɑɞɚɐɔɖɌ ɚɍɗɌ-

ɐɌɑɞ Ɏɧɝɚɖɚɕ ɚɞɜɔɢɌɞɑɗɨəɚɕ ɛɜɑɐɝɖɌɓɌɞɑɗɨəɚɕ 

ɢɑəəɚɝɞɨɪ, ɝɚɖɜɌɥɌɑɞ Ɏɜɑɘɫ ɛɜɑɍɧɎɌəɔɫ Ɏ 

ɝɞɌɢɔɚəɌɜɑ ɔ ɔɘɑɑɞ ɍɚɗɑɑ əɔɓɖɟɪ ɝɞɚɔɘɚɝɞɨ Ɏ 

ɝɜɌɎəɑəɔɔ ɝ Ɍɗɏɚɜɔɞɘɚɘ, ɎɖɗɪɣɌɪɥɔɘ ɛɜɔɘɑ-

əɑəɔɑ ɝɞɜɑɝɝ-ɞɑɝɞɚɎ Ɏ ɝɚɣɑɞɌəɔɔ ɝ ɎɔɓɟɌɗɔɓɌɢɔ-

ɑɕ [8-10]. Ɂɚɞɫ, ɝɚɏɗɌɝəɚ əɑɖɚɞɚɜɧɘ ɔɝɝɗɑɐɚɎɌ-

əɔɫɘ, ɔɓɚɗɔɜɚɎɌəəɚɑ ɛɜɔɘɑəɑəɔɑ ɝɞɜɑɝɝ-ɉȶȯ 

ɚɍɡɚɐɔɞɝɫ ɐɑɤɑɎɗɑ ɌɗɏɚɜɔɞɘɌ ɝ ɛɜɔɘɑəɑəɔɑɘ 

ȸȽȶȾ [11]. 

 

Ⱥɐəɔɘ ɔɓ əɌɔɍɚɗɑɑ ɖɜɟɛəɧɡ ɜɌəɐɚɘɔɓɔ-

ɜɚɎɌəɧɡ ɚɐəɚɢɑəɞɜɚɎɧɡ ɔɝɝɗɑɐɚɎɌəɔɕ, ɝɜɌɎ-

əɔɎɤɔɡ ɛɜɔɘɑəɑəɔɑ ɝɞɜɑɝɝ-ɉȶȯ ɔ ȸȽȶȾ ɟ ɛɌ-

ɢɔɑəɞɚɎ ɝ ȺȶȽ, ɝɞɌɗɚ CT-COMPARE. ȭɧɗɚ 

Ɏɖɗɪɣɑəɚ 562 ɛɌɢɔɑəɞɌ ɝ əɔɓɖɔɘ ɔ ɝɜɑɐəɔɘ 

ɜɔɝɖɚɘ, ɛɚɝɞɟɛɔɎɤɔɡ ɝ ɚɝɞɜɚɕ ɍɚɗɨɪ Ɏ ɏɜɟɐəɚɕ 

ɖɗɑɞɖɑ ɔ ɚɞɜɔɢɌɞɑɗɨəɧɘ ɓəɌɣɑəɔɑɘ ɛɑɜɎɚɏɚ 

ɞɜɚɛɚəɔəɚɎɚɏɚ ɞɑɝɞɌ. ȻɑɜɎɔɣəɧɘɔ ɖɚəɑɣəɧɘɔ 

ɞɚɣɖɌɘɔ ɍɧɗɔ ɐɔɌɏəɚɝɞɔɣɑɝɖɌɫ ɩɠɠɑɖɞɔɎəɚɝɞɨ, 

ɓɌɞɜɌɞɧ əɌ ɗɑɣɑəɔɑ Ɏ ɞɑɣɑəɔɑ 30 ɐəɑɕ. ɃɟɎ-

ɝɞɎɔɞɑɗɨəɚɝɞɨ ɔ ɝɛɑɢɔɠɔɣəɚɝɞɨ Ɏ ɚɞəɚɤɑəɔɔ 

ɐɔɌɏəɚɝɞɔɖɔ ȺȶȽ ɐɗɫ ɝɞɜɑɝɝ-ɉȶȯ ɝɚɝɞɌɎɔɗɌ 

83% ɔ 91%, Ɍ ɐɗɫ ȸȽȶȾ ȶȬ 100% ɔ 94% ɝɚɚɞ-

ɎɑɞɝɞɎɑəəɚ (ɝɞɑəɚɓɧ ɍɚɗɑɑ 50% ɜɌɝɝɘɌɞɜɔɎɌ-

ɗɔɝɨ ɖɌɖ ɓəɌɣɔɘɧɑ). ȶɜɚɘɑ ɞɚɏɚ, ɓɌɞɜɌɞɧ Ɏ 

ɏɜɟɛɛɑ ȸȽȶȾ ɍɧɗɔ ɓəɌɣɔɞɑɗɨəɚ əɔɒɑ, ɖɌɖ ɔ 

ɛɜɚɐɚɗɒɔɞɑɗɨəɚɝɞɨ ɛɜɑɍɧɎɌəɔɫ Ɏ ɝɞɌɢɔɚəɌɜɑ 

(13,5 ɣɌɝɚɎ ɐɗɫ ɏɜɟɛɛɧ ȸȽȶȾ ɛɜɚɞɔɎ 19,7 ɣɌɝɚɎ 

Ɏ ɏɜɟɛɛɑ ɝɞɜɑɝɝ-ɉȶȯ). Ƚɗɑɐɟɑɞ ɚɞɘɑɞɔɞɨ, ɣɞɚ əɔ 

ɟ ɚɐəɚɏɚ ɛɌɢɔɑəɞɌ əɑ əɌɍɗɪɐɌɗɚɝɨ ɎɚɓəɔɖəɚɎɑ-

əɔɫ əɑɍɗɌɏɚɛɜɔɫɞəɧɡ ɝɑɜɐɑɣəɚ-ɝɚɝɟɐɔɝɞɧɡ ɝɚ-

ɍɧɞɔɕ ɝɛɟɝɞɫ 30 ɐəɑɕ ɛɚɝɗɑ Ɏɧɛɔɝɖɔ. ȾɌɖɔɘ 

ɚɍɜɌɓɚɘ, ɘɚɒəɚ ɓɌɖɗɪɣɔɞɨ, ɣɞɚ Ɏ ɐɌəəɚɘ ɔɝ-

ɝɗɑɐɚɎɌəɔɔ ɛɜɔɘɑəɑəɔɑ ȸȽȶȾ ɝəɔɓɔɗɚ ɛɜɚɐɚɗ-

ɒɔɞɑɗɨəɚɝɞɨ ɏɚɝɛɔɞɌɗɔɓɌɢɔɔ əɌ 35% ɔ ɚɖɌɓɌ-

ɗɚɝɨ əɌ 20% əɔɒɑ ɝɞɚɔɘɚɝɞɔ Ɏ ɝɜɌɎəɑəɔɔ ɝ 

əɌɏɜɟɓɚɣəɧɘ ɞɑɝɞɚɘ [12]. 

Ȯ ɖɜɟɛəɚɘ ɘəɚɏɚɢɑəɞɜɚɎɚɘ ɜɌəɐɚɘɔɓɔɜɚ-

ɎɌəəɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ ROMICAT -II, ɔɓɟɣɌɎɤɑɘ 

ɐɔɌɏəɚɝɞɔɣɑɝɖɟɪ ɩɠɠɑɖɞɔɎəɚɝɞɨ ȸȽȶȾ, Ɏ ɖɌ-

ɣɑɝɞɎɑ ɘɑɞɚɐɌ ɝɜɌɎəɑəɔɫ Ɏ ɚɛɜɑɐɑɗɑəəɧɡ ɝɗɟ-

ɣɌɫɡ ɛɜɔɘɑəɫɗɝɫ ɝɞɜɑɝɝ-ɉȶȯ ɞɑɝɞ. ȰɌəəɚɑ ɔɝ-

ɝɗɑɐɚɎɌəɔɑ ɛɚɖɌɓɌɗɚ ɜɑɓɟɗɨɞɌɞɧ, ɝɡɚɒɔɑ ɝ CT-

COMPARE ð Ɏɧɝɚɖɟɪ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ɔ ɍɚɗɑɑ 

ɝɖɜɚɘəɟɪ ɝɛɑɢɔɠɔɣəɚɝɞɨ ȸȽȶȾ [9]. 

Ȯɝɑ ɔɝɝɗɑɐɚɎɌəɔɫ, ɛɜɔɎɑɐɑəəɧɑ Ɏɧɤɑ, 

ɝɞɌɎɔɗɔ ɝɎɚɑɕ ɢɑɗɨɪ ɚɢɑəɖɟ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɕ 

ɩɠɠɑɖɞɔɎəɚɝɞɔ ɔ ɛɑɜɝɛɑɖɞɔɎ ɛɜɔɘɑəɑəɔɫ 

ȸȽȶȾ Ɏ ɖɌɣɑɝɞɎɑ ɘɑɞɚɐɌ əɑɚɞɗɚɒəɚɕ ɐɔɌɏəɚ-

ɝɞɔɖɔ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɚɝɞɜɧɘ ɖɚɜɚəɌɜəɧɘ ɝɔə-

ɐɜɚɘɚɘ. 

ȹɌɝ Ɏ ɍɚɗɨɤɑɕ ɝɞɑɛɑəɔ ɔəɞɑɜɑɝɚɎɌɗ Ɏɚ-

ɛɜɚɝ ɛɜɔɘɑəɑəɔɫ ȸȽȶȾ ɟ ɛɌɢɔɑəɞɚɎ ɝɚ ɝɞɌ-

ɍɔɗɨəɚɕ ɝɞɑəɚɖɌɜɐɔɑɕ. Ȯ ɝɎɑɞɑ ɩɞɚ əɑɗɨɓɫ əɑ 

ɟɛɚɘɫəɟɞɨ ɚ əɑɐɌɎəɚ ɚɛɟɍɗɔɖɚɎɌəəɚɘ ɝɟɍɌəɌ- 

ȾɌɍɗɔɢɌ ʈ1.  ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʘʮʠʝʥʪʦʚ ʧʦ ʧʨʝʜʪʝʩʪʦʚʦʡ ʚʝʨʦʷʪʥʦʩʪʠ ʀɹʉ. 

ɺʝʨʦʷʪʥʦʩʪʴ <15% 

ʥʠʟʢʘʷ 

15-50% 

ʩʨʝʜʥʷʷ 

50-85% 

ʚʳʩʦʢʘʷ 

>85% 

ʦʯʝʥʴ ʚʳʩʦʢʘʷ 

ʂʦʣʠʯʝʩʪʚʦ ʧʘʮʠ-

ʝʥʪʦʚ n (%) 

 

9 (12,2%) 

 

49 (66,2%) 

 

14 (18,9%) 

 

2 (2,7%) 
 

ȾɌɍɗɔɢɌ ʈ2.  ʉʪʨʘʪʠʬʠʢʘʮʠʷ ʨʠʩʢʘ ʧʦ ʰʢʘʣʘʤ SCORE ʠ ACC/AHA  ʩʨʝʜʠ ʚʩʝʭ ʧʘʮʠʝʥʪʦʚ. 

ʇʘʮʠʝʥʪʳ (n=74) ʈʠʩʢ ʧʦ SCORE ʈʠʩʢ ʧʦ ɸʉʉ/ɸʅɸ 

ɺʳʩʦʢʠʡ ʈʠʩʢ  60 (81,1)% 64 (86,5%) 

ʉʨʝʜʥʠʡ  12 (16,2)% 9 (12,2%) 

ʅʠʟʢʠʡ ʨʠʩʢ 2 (2,7%) 1 (1,3%) 
 

ȾɌɍɗɔɢɌ ʈ3. ʈʝʟʫʣʴʪʘʪʳ ʪʨʝʜʤʠʣ-ʪʝʩʪʘ ʫ ʧʘʮʠʝʥʪʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʣʠʥʠʯʝʩʢʦʡ ʩʠʤʧʪʦʤʘ-

ʪʠʢʠ ʀɹʉ. 

ʇʘʮʠʝʥʪʳ (n=74)  ʊʠʧʠʯʥʘʷ ʩʪʝʥʦʢʘʨʜʠʷ ɸʪʠʧʠʯʥʘʷ ʩʪʝʥʦʢʘʨʜʠʷ 

ʇʦʣʦʞʠʪʝʣʴʥʳʡ ʪʝʩʪ  33 (44,6%) 7 (9,5%) 

ʆʪʨʠʮʘʪʝʣʴʥʳʡ ʪʝʩʪ  20 (27,03%) 14 (18,9%) 
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ȾɌɍɗɔɢɌ ʈ4.  ʉʨʘʚʥʝʥʠʝ ʜʘʥʥʳʭ ʄʉʂʊ ʠ ʥʘʛʨʫʟʦʯʥʦʡ ʧʨʦʙʳ ʚ ʨʘʟʥʳʭ ʛʨʫʧʧʘʭ ʧʘʮʠʝʥʪʦʚ. 

 ʉʪʝʥʦʟʳ 

Ó70% 

(n) 

ʉʪʝʥʦʟʳ 

50-69% 

(n) 

ʆʪʩʫʪʩʪʚʠʝ ʘʪʝʨʦʩʢʣʝʨʦʪʠ-

ʯʝʩʢʦʛʦ ʧʦʨʘʞʝʥʠʷ (n) 

ɺʩʝʛʦ 

ʄʫʞʯʠʥʳ ʩ ʪʠʧʠʯ-

ʥʦʡ ʙʦʣʴʶ, ʩʪʨʝʩʩ-

ʪʝʩʪ ʧʦʣʦʞʠʪʝʣʴʥʳʡ 

 

4 

 

6 

 

4 

 

14 

ʄʫʞʯʠʥʳ ʩ ʘʪʠʧʠʯ-

ʥʦʡ ʙʦʣʴʶ, ʩʪʨʝʩʩ-

ʪʝʩʪ ʧʦʣʦʞʠʪʝʣʴʥʳʡ 

 

1 

 

0 

 

2 

 


 

ʄʫʞʯʠʥʳ ʩ ʪʠʧʠʯ-

ʥʦʡ ʙʦʣʴʶ, ʩʪʨʝʩʩ-

ʪʝʩʪ ʦʪʨʠʮʘʪʝʣʴʥʳʡ 

 

1 

 

6 

 

3 

 

10 

ʄʫʞʯʠʥʳ ʩ ʘʪʠʧʠʯ-

ʥʦʡ ʙʦʣʴʶ, ʩʪʨʝʩʩ-

ʪʝʩʪ ʦʪʨʠʮʘʪʝʣʴʥʳʡ 

 

2 

 

1 

 

1 

 

4 

ɾʝʥʱʠʥʳ ʩ ʪʠʧʠʯ-

ʥʦʡ ʙʦʣʴʶ, ʩʪʨʝʩʩ-

ʪʝʩʪ ʧʦʣʦʞʠʪʝʣʴʥʳʡ 

 

4 

 

3 

 

6 

 

13 

ɾʝʥʱʠʥʳ ʩ ʘʪʠʧʠʯ-

ʥʦʡ ʙʦʣʴʶ, ʩʪʨʝʩʩ-

ʪʝʩʪ ʧʦʣʦʞʠʪʝʣʴʥʳʡ 

 

1 

 

1 

 

2 

 

4 

ɾʝʥʱʠʥʳ ʩ ʪʠʧʠʯ-

ʥʦʡ ʙʦʣʴʶ, ʩʪʨʝʩʩ-

ʪʝʩʪ ʦʪʨʠʮʘʪʝʣʴʥʳʡ 

 

0 

 

5 

 

1 

 

6 

ɾʝʥʱʠʥʳ ʩ ʘʪʠʧʠʯ-

ʥʦʡ ʙʦʣʴʶ, ʩʪʨʝʩʩ-

ʪʝʩʪ ʦʪʨʠʮʘʪʝʣʴʥʳʡ 

 

0 

 

1 

 

0 

 

1 

 

ȾɌɍɗɔɢɌ ʈ5.  ɺʩʪʨʝʯʘʝʤʦʩʪʴ ʠʟʤʝʥʝʥʠʡ ʄʉʂʊ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʝʜʪʝʩʪʦʚʦʡ ʚʝʨʦʷʪʥʦʩʪʠ 

ʀɹʉ. 

ʇʨʝʜʪʝʩʪʦʚʘʷ 

ʚʝʨʦʷʪʥʦʩʪ ɹ

>15% 15-50% 50-65% 65-85% ɺʩʝʛʦ 

ʂʦʨʦʥʘʨʥʳʝ ʘʨ-

ʪʝʨʠʠ ʙʝʟ ʘʪʝʨʦ-

ʩʢʣʝʨʦʟʘ 

3 12 3 1 19 

ʉʪʝʥʦʟʳ <50% 3 5 3 1 12 

ʉʪʝʥʦʟʳ 50-69% 1 11 6 7 25 

ʉʪʝʥʦʟʳ >70% 2 5 2 3 12 

ɺʩʝʛʦ 9 33 14 12 68 
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ɗɔɓɑ ɔɝɝɗɑɐɚɎɌəɔɫ PROMISE. ȰɌəəɚɑ ɔɝɝɗɑɐɚ-

ɎɌəɔɑ ɫɎɗɫɑɞɝɫ ɝɌɘɧɘ ɖɜɟɛəɧɘ ɘəɚɏɚɢɑəɞɜɚ-

Ɏɧɘ ɜɌəɐɚɘɔɓɔɜɚɎɌəəɧɘ ɔɝɝɗɑɐɚɎɌəɔɑɘ, 

ɝɜɌɎəɔɎɌɎɤɔɘ ɛɜɔɘɑəɑəɔɑ əɌɏɜɟɓɚɣəɧɡ ɞɑɝɞɚɎ 

ɔ ȸȽȶȾ Ɏ ɏɜɟɛɛɑ ɛɌɢɔɑəɞɚɎ ɝɚ ɝɞɌɍɔɗɨəɚɕ ȴȭȽ. 

Ȯ əɑɘ ɛɌɢɔɑəɞɧ ɝ ɍɚɗɨɪ Ɏ ɏɜɟɐəɚɕ ɖɗɑɞɖɑ  

ɝɞɌɍɔɗɨəɚɏɚ ɡɌɜɌɖɞɑɜɌ ɔ ɝɜɑɐəɑɕ ɛɜɑɐɞɑɝɞɚɎɚɕ 

Ɏɑɜɚɫɞəɚɝɞɨɪ ȴȭȽ ɍɧɗɔ ɜɌəɐɚɘɔɓɔɜɚɎɌəɧ əɌ 

ɏɜɟɛɛɧ ɠɟəɖɢɔɚəɌɗɨəɚɏɚ ɞɑɝɞɔɜɚɎɌəɔɫ (ɝɞɜɑɝɝ-

ɉȶȯ, ɜɌɐɔɚəɟɖɗɔɐəɧɕ ɝɞɜɑɝɝ-ɞɑɝɞ ɔ ɝɞɜɑɝɝ-

ɉɁȺȶȯ) ɔ ɌəɌɞɚɘɔɣɑɝɖɚɏɚ ɞɑɝɞɔɜɚɎɌəɔɫ ð 

ȸȽȶȾ. Ⱥɍɥɑɑ ɖɚɗɔɣɑɝɞɎɚ ɛɌɢɔɑəɞɚɎ ɝɚɝɞɌɎɔɗɚ 

9102 ɣɑɗɚɎɑɖɌ. ȼɑɓɟɗɨɞɌɞɧ, ɛɚɗɟɣɑəəɧɑ Ɏ ɡɚɐɑ 

ɐɔɌɏəɚɝɞɔɖɔ, ɚɢɑəɔɎɌɗɔɝɨ ɖɌɖ əɚɜɘɌɗɨəɧɑ ɔ 

ɘɌɗɚ ɎɧɜɌɒɑəəɧɑ, ɟɘɑɜɑəəɧɑ, ɎɧɜɌɒɑəəɧɑ 

ɔɓɘɑəɑəɔɫ [12]. 

ȻɑɜɎɔɣəɧɘɔ ɖɚəɑɣəɧɘɔ ɞɚɣɖɌɘɔ ɍɧɗɔ 

ɝɘɑɜɞɨ, ɔəɠɌɜɖɞ ɘɔɚɖɌɜɐɌ, ɏɚɝɛɔɞɌɗɔɓɌɢɔɫ ɛɚ 

ɛɚɎɚɐɟ əɑɝɞɌɍɔɗɨəɚɕ ɝɞɑəɚɖɌɜɐɔɔ ɓɌ ɛɑɜɔɚɐ 

əɌɍɗɪɐɑəɔɫ ɐɗɔɞɑɗɨəɚɝɞɨɪ Ɏ ɝɜɑɐəɑɘ 26,1 ɘɑ-

ɝɫɢ. 

ȭɧɗɚ ɛɚɖɌɓɌəɚ, ɣɞɚ Ɏ ɏɜɟɛɛɑ ȸȽȶȾ (4500 

ɛɌɢɔɑəɞɚɎ) ɜɑɓɟɗɨɞɌɞɧ ɞɑɝɞɔɜɚɎɌəɔɫ, ɖɗɌɝɝɔ-

ɠɔɢɔɜɚɎɌəəɧɑ ɖɌɖ əɚɜɘɌɗɨəɧɑ, əɌɍɗɪɐɌɗɔɝɨ 

ɜɑɒɑ ɔ ɣɌɝɞɚɞɌ əɑɍɗɌɏɚɛɜɔɫɞəɧɡ ɝɚɍɧɞɔɕ ɍɧɗɌ 

əɔɒɑ, ɣɑɘ Ɏ ɏɜɟɛɛɑ ɠɟəɖɢɔɚəɌɗɨəɚɏɚ ɞɑɝɞɔɜɚ-

ɎɌəɔɫ (4602 ɛɌɢɔɑəɞɌ), (33,4% ɛɜɚɞɔɎ 78,0% ɔ 

0,9% ɛɜɚɞɔɎ 2,1% ɝɚɚɞɎɑɞɝɞɎɑəəɚ, P<0.001).  

ȮɌɒəɚ ɚɞɘɑɞɔɞɨ, ɣɞɚ Ɏ ɏɜɟɛɛɑ ȸȽȶȾ 54% 

(74 ɔɓ 135 ɛɌɢɔɑəɞɚɎ) əɑɍɗɌɏɚɛɜɔɫɞəɧɡ ɝɚɍɧ-

ɞɔɕ ɛɜɚɔɓɚɤɗɔ ɟ ɛɌɢɔɑəɞɚɎ, ɔɘɑɎɤɔɡ ɌəɌɞɚ-

ɘɔɣɑɝɖɔ əɑɓəɌɣɔɘɟɪ ȴȭȽ ɝɚ ɝɞɑəɚɓɌɘɔ ɚɞ 1 ɐɚ 

69%. ɃɌɝɞɚɞɌ ɚɍəɌɜɟɒɑəɔɫ ɌəɌɞɚɘɔɣɑɝɖɔ ɓəɌ-

ɣɔɘɧɡ ɝɞɑəɚɓɚɎ ɐɗɫ ȸȽȶȾ ɝɚɝɞɌɎɔɗɌ 11,9%, ɔə-

ɐɟɢɔɜɚɎɌəəɚɕ ɔɤɑɘɔɔ ɘɔɚɖɌɜɐɌ ɐɗɫ ɠɟəɖɢɔɚ-

əɌɗɨəɧɡ ɞɑɝɞɚɎ ð 12,7%. ȺɍɌ ɎɔɐɌ əɌɡɚɐɚɖ ɔɘɑ-

ɗɔ ɝɡɚɒɟɪ ɛɜɚɏəɚɝɞɔɣɑɝɖɟɪ ɓəɌɣɔɘɚɝɞɨ (ɚɞəɚ-

ɤɑəɔɑ ɜɔɝɖɚɎ [Ⱥȼ], 3,74 [95% Ȱȴ, 2,60-5,39] ɔ 

3,47 [95% Ȱȴ, 2,42-4,99]).  

Ȯ ɞɑɡ ɝɗɟɣɌɫɡ, ɖɚɏɐɌ ɜɑɓɟɗɨɞɌɞɧ ɞɑɝɞɚɎ 

ɚɢɑəɔɎɌɗɔɝɨ ɖɌɖ ɘɌɗɚ ɎɧɜɌɒɑəəɧɑ, ɟɘɑɜɑəəɧɑ 

ɔɗɔ ɎɧɜɌɒɑəəɧɑ ɔɓɘɑəɑəɔɫ, ɚɞəɚɤɑəɔɑ ɜɔɝɖɚɎ 

əɑɍɗɌɏɚɛɜɔɫɞəɧɡ ɝɚɍɧɞɔɕ ɛɜɚɛɚɜɢɔɚəɌɗɨəɚ 

ɎɚɓɜɌɝɞɌɗɚ Ɏ ɏɜɟɛɛɑ ȸȽȶȾ Ɏ ɝɜɌɎəɑəɔɔ ɝ ɜɑ-

ɓɟɗɨɞɌɞɌɘɔ ɞɑɝɞɚɎ, ɚɢɑəɑəəɧɡ ɖɌɖ əɚɜɘɌɗɨəɧɑ 

(2,94, 7,67, 10,13; Ɏɝɑ P<0.001), əɚ ɐɗɫ ɝɚɚɞɎɑɞ-

ɝɞɎɟɪɥɔɡ ɖɌɞɑɏɚɜɔɕ ɠɟəɖɢɔɚəɌɗɨəɚɏɚ ɞɑɝɞɔ-

ɜɚɎɌəɔɫ ɞɌɖɚɏɚ ɔɓɘɑəɑəɔɫ əɑ ɛɜɚɔɝɡɚɐɔɗɚ (0,94 

[P=0,87], 2,65 [P= 0,001], 3,88 [P<0.001]).  

Ƚɛɚɝɚɍəɚɝɞɨ ɛɜɑɐɝɖɌɓɧɎɌɞɨ əɑɍɗɌɏɚɛɜɔ-

ɫɞəɧɑ ɝɑɜɐɑɣəɚ-ɝɚɝɟɐɔɝɞɧɑ ɝɚɍɧɞɔɫ ɟ ȸȽȶȾ 

ɚɖɌɓɌɗɌɝɨ ɓəɌɣɔɞɑɗɨəɚ Ɏɧɤɑ, ɣɑɘ ɟ ɠɟəɖɢɔɚ-

əɌɗɨəɧɡ ɞɑɝɞɚɎ (c-ɔəɐɑɖɝ, 0,72 [95% Ȱȴ, 0,68-

0,76] ɛɜɚɞɔɎ 0,64 [95% Ȱȴ, 0,59-0,69]; P=0.04).  

ȾɌɖɒɑ ɐɌəəɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɛɜɚɐɑɘɚə-

ɝɞɜɔɜɚɎɌɗɚ ɎɌɒəɚɝɞɨ ɛɜɔɘɑəɑəɔɫ ɤɖɌɗ ɝɞɜɌ-

ɞɔɠɔɖɌɢɔɔ ɜɔɝɖɌ. ȬɎɞɚɜɧ ɩɞɚɕ ɜɌɍɚɞɧ ɛɜɔɤɗɔ 

ɖ ɎɧɎɚɐɟ, ɣɞɚ ɑɝɗɔ ɍɧ 2714 ɛɌɢɔɑəɞɚɎ, ɔɘɑɎ-

ɤɔɡ ɛɜɚɘɑɒɟɞɚɣəɧɕ ɜɔɝɖ ɛɚ ɀɜɌɘɔəɏɑɘɝɖɚɕ 

ɤɖɌɗɑ (>10%) ɔ əɚɜɘɌɗɨəɧɕ ɜɑɓɟɗɨɞɌɞ ɠɟəɖɢɔ-

ɚəɌɗɨəɚɏɚ ɞɑɝɞɌ, ɍɧɗɔ ɛɑɜɑɖɗɌɝɝɔɠɔɢɔɜɚɎɌəɧ 

Ɏ ɏɜɟɛɛɟ ɔɘɑɪɥɔɡ ɘɌɗɚ ɎɧɜɌɒɑəəɧɑ ɔɓɘɑəɑ-

əɔɫ, ɛɜɑɐɝɖɌɓɌɞɑɗɨəɌɫ ɝɛɚɝɚɍəɚɝɞɨ ɠɟəɖɢɔɚ-

əɌɗɨəɚɏɚ ɞɑɝɞɔɜɚɎɌəɔɫ ɟɎɑɗɔɣɔɗɌɝɨ ɍɧ ɐɚ 0,69 

(95% Ȱȴ, 0,64-0,74) [13].  

ȰɌəəɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɐɑɘɚəɝɞɜɔɜɟɑɞ ɜɫɐ 

ɖɗɪɣɑɎɧɡ ɘɚɘɑəɞɚɎ. 

Ȯɚ-ɛɑɜɎɧɡ, ɍɚɗɑɑ ɛɚɗɚɎɔəɧ əɑɍɗɌɏɚɛɜɔɫɞ-

əɧɡ ɝɑɜɐɑɣəɚ-ɝɚɝɟɐɔɝɞɧɡ ɝɚɍɧɞɔɕ Ɏ ɏɜɟɛɛɑ 

ȸȽȶȾ ɛɜɚɔɓɚɤɗɔ ɝ ɛɌɢɔɑəɞɌɘɔ, əɑ ɔɘɑɎɤɔɘɔ 

ɌəɌɞɚɘɔɣɑɝɖɔ ɓəɌɣɔɘɚɕ ȴȭȽ (ɝɞɑəɚɓɧ 1-69%). 

ȰɌəəɚɑ əɌɍɗɪɐɑəɔɑ ɛɚɓɎɚɗɫɑɞ Ɏɧɐɑɗɔɞɨ ɚɞɐɑɗɨ-

əɟɪ ɏɜɟɛɛɟ ɛɌɢɔɑəɞɚɎ, ɝɛɚɝɚɍəɧɡ ɔɘɑɞɨ Ɏɧɝɚ-

ɖɔɑ ɜɔɝɖɔ əɑɍɗɌɏɚɛɜɔɫɞəɧɡ ɝɚɍɧɞɔɕ ɛɜɔ ɚɞɝɟɞ-

ɝɞɎɔɔ ɛɜɔɓəɌɖɚɎ ɎɧɜɌɒɑəəɚɏɚ Ɍɞɑɜɚɝɖɗɑɜɚɞɔ-

ɣɑɝɖɚɏɚ ɛɚɜɌɒɑəɔɫ ɔ ɛɜɔɓəɌɖɚɎ ɠɟəɖɢɔɚəɌɗɨ-

əɚɕ ɓəɌɣɔɘɚɝɞɔ ɝɞɑəɚɓɚɎ. Ȼɚɗɟɣɑəəɧɑ ɐɌəəɧɑ 

ɝɚɏɗɌɝɟɪɞɝɫ ɝ ɐɌəəɧɘɔ ɘəɚɏɚɗɑɞəɑɏɚ əɌɍɗɪɐɑ-

ȾɌɍɗɔɢɌ ʈ6.  ʉʦʧʦʩʪʘʚʣʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʰʢʘʣ ʩʪʨʘʪʠʬʠʢʘʮʠʠ ʨʠʩʢʘ ʩ ʜʘʥʥʳʤʠ ʄʉʂʊ. 

 ɸʪʝʨʦʩʢʣʝʨʦʪʠʯʝʩʢʦʝ ʧʦ-

ʨʘʞʝʥʠʝ ʢʦʨʦʥʘʨʥʳʭ ʘʨʪʝʨʠʡ 

ʂʦʨʦʥʘʨʥʳʝ ʘʨʪʝʨʠʠ ʙʝʟ ʧʨʠʟʥʘʢʦʚ 

ʘʪʝʨʦʩʢʣʝʨʦʪʠʯʝʩʢʦʛʦ ʧʦʨʘʞʝʥʠʷ 

ɺʳʩʦʢʠʡ ʨʠʩʢ ʧʦ ʰʢʘʣʝ SCORE 45 (67,6%) 9 (13,2%) 

ʅʝʚʳʩʦʢʠʡ ʨʠʩʢ ʧʦ ʰʢʘʣʝ 

SCORE 

4 (5,9%) 10 (14,7%) 

ɺʳʩʦʢʠʡ ʨʠʩʢ ʧʦ ʢʘʣʴʢʫʣʷʪʦʨʫ 

ACC/AHA 

48 (70,6%) 11 (13,2%) 

ʅʝʚʳʩʦʢʠʡ ʨʠʩʢ ʧʦ ʢʘʣʴʢʫʣʷʪʦ-

ʨʫ ACC/AHA 

1 (1,5%) 8 (11,7%) 
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əɔɫ Ɏ ɚɍɗɌɝɞɔ ɔəɞɑɜɎɑəɢɔɚəəɚɕ ɖɌɜɐɔɚɗɚɏɔɔ, 

ɝɚɏɗɌɝəɚ ɖɚɞɚɜɧɘ ɛɚ ɘɑəɨɤɑɕ ɘɑɜɑ ɐɎɑ ɞɜɑɞɔ 

Ɏɝɑɡ əɑɍɗɌɏɚɛɜɔɫɞəɧɡ ɝɑɜɐɑɣəɚ-ɝɚɝɟɐɔɝɞɧɡ ɝɚ-

ɍɧɞɔɕ ɛɜɚɔɝɡɚɐɔɞ Ɏ Ɍɜɞɑɜɔɫɡ, əɑ ɔɘɑɪɥɔɡ 

ɛɜɔɓəɌɖɚɎ ɓəɌɣɔɘɚɏɚ Ɍɞɑɜɚɝɖɗɑɜɚɞɔɣɑɝɖɚɏɚ ɛɚ-

ɜɌɒɑəɔɫ [14-15]. ȻɚɫɎɗɑəɔɑ əɌɝɞɚɜɚɒɑəəɚɝɞɔ 

ɖɌɖ ɟ ɎɜɌɣɌ, ɞɌɖ ɔ ɟ ɛɌɢɔɑəɞɌ ɔ Ɏɧɐɑɗɑəɔɑ ɛɚ-

ɐɚɍəɧɡ ɍɚɗɨəɧɡ Ɏ ɚɞɐɑɗɨəɟɪ ɏɜɟɛɛɟ ɐɚɗɒəɚ 

ɝɛɚɝɚɍɝɞɎɚɎɌɞɨ ɝɎɚɑɎɜɑɘɑəəɚɘɟ əɌɓəɌɣɑəɔɪ 

ɝɚɚɞɎɑɞɝɞɎɟɪɥɑɕ ɞɑɜɌɛɔɔ ɝ ɢɑɗɨɪ ɛɜɚɠɔɗɌɖ-

ɞɔɖɔ əɑɍɗɌɏɚɛɜɔɫɞəɧɡ ɝɚɍɧɞɔɕ ɔ ɟɗɟɣɤɑəɔɫ 

ɔɝɡɚɐɚɎ. 

Ȯɚ-Ɏɞɚɜɧɡ, ɟ ɛɌɢɔɑəɞɚɎ ɝ əɔɓɖɚɕ ɔ ɝɜɑɐ-

əɑɕ ɛɜɑɐɞɑɝɞɚɎɚɕ Ɏɑɜɚɫɞəɚɝɞɨɪ ȴȭȽ ȸȽȶȾ 

ɛɜɚɐɑɘɚəɝɞɜɔɜɚɎɌɗɚ ɓəɌɣɔɞɑɗɨəɚɑ ɛɜɑɔɘɟɥɑ-

ɝɞɎɚ Ɏ ɝɛɚɝɚɍəɚɝɞɔ ɛɜɑɐɝɖɌɓɧɎɌɞɨ ɜɌɓɎɔɞɔɑ əɑ-

ɍɗɌɏɚɛɜɔɫɞəɧɡ ɝɑɜɐɑɣəɚ-ɝɚɝɟɐɔɝɞɧɡ ɝɚɍɧɞɔɕ Ɏ 

ɝɜɌɎəɑəɔɔ ɝ ɠɟəɖɢɔɚəɌɗɨəɧɘɔ ɝɞɜɑɝɝ-ɞɑɝɞɌɘ. 

Ȯ-ɞɜɑɞɨɔɡ, ɛɚɗɟɣɑəəɧɑ ɜɑɓɟɗɨɞɌɞɧ əɌɛɚɘ-

əɔɗɔ əɌɘ ɚ ɞɚɘ, ɣɞɚ əɑɗɨɓɫ əɑɐɚɚɢɑəɔɎɌɞɨ ɎɌɒ-

əɚɝɞɨ ɝɞɜɌɞɔɠɔɖɌɢɔɔ ɜɔɝɖɌ. ȽɞɜɌɞɔɠɔɖɌɢɔɚə-

əɧɑ ɤɖɌɗɧ ð ɩɞɚ əɑɐɚɜɚɏɚɕ ɔ ɛɜɚɝɞɚɕ ɝɛɚɝɚɍ 

ɛɚɎɧɝɔɞɨ ɐɔɌɏəɚɝɞɔɣɑɝɖɟɪ ɩɠɠɑɖɞɔɎəɚɝɞɨ 

ɠɟəɖɢɔɚəɌɗɨəɧɡ ɛɜɚɍ, ɞɑɘ ɝɌɘɧɘ Ɏ ɚɛɜɑɐɑɗɑə-

əɚɕ ɝɞɑɛɑəɔ ɛɜɔɍɗɔɓɔɎ ɑɑ ɖ ɛɚɖɌɓɌɞɑɗɫɘ ɩɠ-

ɠɑɖɞɔɎəɚɝɞɔ ȸȽȶȾ. 

ɂɑɗɨɪ əɌɤɑɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɫɎɗɫɗɚɝɨ ɝɚ-

ɛɚɝɞɌɎɗɑəɔɑ ɐɌəəɧɡ ȸȽȶȾ ɔ ɝɞɌəɐɌɜɞəɚɏɚ ɛɚɐ-

ɡɚɐɌ ɖ ɐɔɌɏəɚɝɞɔɖɑ ȴȭȽ Ɏ ɌɘɍɟɗɌɞɚɜəɚɕ ɛɜɌɖ-

ɞɔɖɑ. Ȯ ɔɝɝɗɑɐɚɎɌəɔɑ ɍɧɗɚ Ɏɖɗɪɣɑəɚ 74 ɛɌɢɔ-

ɑəɞɌ (62% ɘɟɒɣɔə), ɝɜɑɐəɔɕ ɎɚɓɜɌɝɞ ɝɚɝɞɌɎɔɗ 

63,9 Ñ 10,4 ɗɑɞ. ȻɜɑɐɞɑɝɞɚɎɌɫ Ɏɑɜɚɫɞəɚɝɞɨ ȴȭȽ 

ɟ Ɏɖɗɪɣɑəəɧɡ ɍɚɗɨəɧɡ ɝɚɝɞɌɎɔɗɌ 43,43 Ñ 5,30. 

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, Ɏ ɖɌɣɑɝɞɎɑ ɛɑɜɎɚɏɚ ɐɔɌɏəɚɝɞɔ-

ɣɑɝɖɚɏɚ ɞɑɝɞɌ ɍɧɗɌ Ɏɚɓɘɚɒəɚɝɞɨ ɔɝɛɚɗɨɓɚɎɌɞɨ 

ɖɌɖ əɌɏɜɟɓɚɣəɚɑ ɞɑɝɞɔɜɚɎɌəɔɑ, ɞɌɖ ɔ ȸȽȶȾ.  

Ȯɝɑɘ Ɏɖɗɪɣɑəəɧɘ ɛɌɢɔɑəɞɌɘ ɍɧɗɔ ɛɜɚɎɑɐɑəɧ 

ɚɍɌ ɔɝɝɗɑɐɚɎɌəɔɫ. Ȼɚ ɐɌəəɧɘ ɞɜɑɐɘɔɗ-ɞɑɝɞɌ 

ɜɑɓɟɗɨɞɌɞɧ ɍɧɗɔ ɛɚɗɚɒɔɞɑɗɨəɧɘɔ Ɏ 51,4%, ɔɓ 

əɔɡ ɛɚ ɐɌəəɧɘ ȸȽȶȾ Ɏ 19,15% ɍɧɗɔ ɎɧɫɎɗɑəɧ 

ɝɞɑəɚɓɧ ɍɚɗɑɑ 70%, Ɏ 35,3% ð ɝɞɑəɚɓɧ 50-68%. 

ȭɚɗɑɑ ɞɚɏɚ, Ɏ ɓəɌɣɔɞɑɗɨəɚɘ ɖɚɗɔɣɑɝɞɎɑ ɝɗɟɣɌɑɎ: 

ɟ 28,6% ɘɟɒɣɔə ɔ 46,2% ɒɑəɥɔə ɝ ɞɔɛɔɣəɚɕ ɔ 

66,7% ɘɟɒɣɔə ɔ 50,0% ɒɑəɥɔə ɝ Ɍɞɔɛɔɣəɚɕ 

Ɍəɏɔəɚɓəɚɕ ɝɔɘɛɞɚɘɌɞɔɖɚɕ, ɔɘɑɪɥɔɡ ɛɚɗɚɒɔ-

ɞɑɗɨəɧɕ ɜɑɓɟɗɨɞɌɞ ɞɜɑɐɘɔɗ-ɞɑɝɞɌ, ɛɚ ɐɌəəɧɘ 

ȸȽȶȾ əɑ ɍɧɗɚ ɎɧɫɎɗɑəɚ ɛɜɔɓəɌɖɚɎ Ɍɞɑɜɚɝɖɗɑ-

ɜɚɞɔɣɑɝɖɚɏɚ ɛɚɜɌɒɑəɔɫ. ȿ 4,05% ɛɌɢɔɑəɞɚɎ ɝ 

ɚɞɜɔɢɌɞɑɗɨəɧɘ ɜɑɓɟɗɨɞɌɞɚɘ əɌɏɜɟɓɚɣəɚɏɚ ɞɑɝɞɌ 

ɍɧɗɔ ɎɧɫɎɗɑəɧ ɛɜɔɓəɌɖɔ ɓəɌɣɔɘɚɏɚ ɛɚɜɌɒɑəɔɫ 

(ɝɞɑəɚɓÓ70%). 

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, Ɏ ɛɜɑɐɝɞɌɎɗɑəəɚɕ Ɏɧɍɚɜ-

ɖɑ ɛɌɢɔɑəɞɚɎ ɛɜɚɎɑɐɑəɔɑ ɝɞɌəɐɌɜɞəɚɏɚ ɞɜɑɐ-

ɘɔɗ-ɞɑɝɞɌ ɚɍɗɌɐɌɗɚ əɔɓɖɚɕ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨɪ ɔ 

ɝɛɑɢɔɠɔɣəɚɝɞɨɪ ɖɌɖ Ɏ ɎɧɫɎɗɑəɔɔ ɓəɌɣɔɘɧɡ 

ɝɞɑəɚɓɚɎ (76,0% ɔ 50,9% ɝɚɚɞɎɑɞɝɞɎɑəəɚ), ɞɌɖ ɔ 

Ɏ ɎɧɫɎɗɑəɔɔ ɝɞɑəɚɓɚɎ ɚɞ 50 ɐɚ 69 % (40,8% ɔ 

26,3%) ɝɚɚɞɎɑɞɝɞɎɑəəɚ. 

Ȯ əɌɤɑɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɛɚ ɐɌəəɧɘ ȸȽȶȾ 

əɌɗɔɣɔɑ ɏɑɘɚɐɔəɌɘɔɣɑɝɖɔ ɓəɌɣɔɘɧɡ ɝɞɑəɚɓɚɎ 

ɍɧɗɚ ɛɚɐɞɎɑɜɒɐɑəɚ ɛɚɖɌɓɌɞɑɗɫɘɔ ɔəɎɌɓɔɎəɚɕ 

ɖɚɜɚəɌɜɚɌəɏɔɚɏɜɌɠɔɔ Ɏ 19,1% ɝɗɟɣɌɑɎ. Ȯ 80,9% 

əɌɍɗɪɐɑəɔɕ ȸȽȶȾ ɛɚɓɎɚɗɔɗɌ ɐɚɝɞɚɎɑɜəɚ ɔɝ-

ɖɗɪɣɔɞɨ əɌɗɔɣɔɑ ɌəɌɞɚɘɔɣɑɝɖɔ ɓəɌɣɔɘɧɡ ɝɞɑ-

əɚɓɚɎ, Ɏ ɞɚɘ ɣɔɝɗɑ ɟ 37 (50%) ɛɌɢɔɑəɞɚɎ ɝ ɛɚ-

ɗɚɒɔɞɑɗɨəɧɘ ɜɑɓɟɗɨɞɌɞɚɘ ɞɜɑɐɘɔɗ-ɞɑɝɞɌ. ȾɌ-

ɖɔɘ ɚɍɜɌɓɚɘ, ȸȽȶȾ ɘɚɒɑɞ ɚɛɞɔɘɔɓɔɜɚɎɌɞɨ 

ɝɞɜɌɞɔɠɔɖɌɢɔɪ ɜɔɝɖɌ ɜɌɓɎɔɞɔɫ ȴȭȽ ɖɌɖ ɝɜɑɐɔ 

ɛɌɢɔɑəɞɚɎ ɝ ɞɔɛɔɣəɚɕ Ɍəɏɔəɚɓəɚɕ ɝɔɘɛɞɚɘɌ-

ɞɔɖɚɕ, ɞɌɖ ɔ ɝ Ɍɞɔɛɔɣəɧɘɔ ɛɜɚɫɎɗɑəɔɫɘɔ.  

ȹɑɚɍɡɚɐɔɘɚɝɞɨ Ɏ əɌɓəɌɣɑəɔɔ ɌɏɜɑɝɝɔɎəɚɕ 

ɏɔɛɚɗɔɛɔɐɑɘɔɣɑɝɖɚɕ ɞɑɜɌɛɔɔ ɛɜɌɖɞɔɣɑɝɖɔ əɑ 

ɜɌɓɗɔɣɌɗɌɝɨ ɛɚ ɜɑɓɟɗɨɞɌɞɌɘ ȸȽȶȾ ɔ ɛɚɖɌɓɌɞɑ-

ɗɫɘ ɤɖɌɗ ɚɢɑəɖɔ ɜɔɝɖɚɎ SCORE ɔ ACC/ AHA, 

ɚɐəɌɖɚ Ɏ 5 (7,3%) ɝɗɟɣɌɫɡ, əɑɝɘɚɞɜɫ əɌ əɑɎɧɝɚ-

ɖɔɕ ɜɔɝɖ, ɍɧɗ ɎɧɫɎɗɑə ɖɚɜɚəɌɜəɧɕ Ɍɞɑɜɚɝɖɗɑ-

ɜɚɓ, ɞɜɑɍɟɪɥɔɕ ɗɑɣɑəɔɫ.   

ȺɏɜɌəɔɣɑəɔɑ ɔɝɝɗɑɐɚɎɌəɔɫ. 

ȻɜɑɐɝɞɌɎɗɑəəɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɫɎɗɫɑɞɝɫ 

ɚɐəɚɢɑəɞɜɚɎɧɘ ɝ Ɏɖɗɪɣɑəɔɑɘ əɑɍɚɗɨɤɚɕ Ɏɧ-

ɍɚɜɖɔ ɛɌɢɔɑəɞɚɎ. Ȯ ɜɌɍɚɞɑ əɑ ɔɝɛɚɗɨɓɚɎɌɗɔɝɨ 

ɎɔɓɟɌɗɔɓɔɜɟɪɥɔɑ əɌɏɜɟɓɚɣəɧɑ ɞɑɝɞɧ, ɚɍɗɌɐɌ-

ɪɥɔɑ ɍɚɗɨɤɑɕ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨɪ ɔ ɝɛɑɢɔɠɔɣ-

əɚɝɞɨɪ Ɏ ɐɔɌɏəɚɝɞɔɖɑ ȴȭȽ. ȶɜɚɘɑ ɞɚɏɚ, əɑ ɍɧɗɔ 

Ɏɖɗɪɣɑəɧ ɝɗɟɣɌɔ ɛɜɔɘɑəɑəɔɫ ɘɑɞɚɐɔɖɔ əɑɔə-

ɎɌɓɔɎəɚɕ ɚɢɑəɖɔ ɠɜɌɖɢɔɚəəɚɏɚ ɜɑɓɑɜɎɌ ɖɜɚɎɚ-

ɞɚɖɌ əɌ ɚɝəɚɎɌəɔɔ ɐɌəəɧɡ ɝɞɌəɐɌɜɞəɚɏɚ ȸȽȶȾ 

ɔɝɝɗɑɐɚɎɌəɔɫ, ɝɛɚɝɚɍəɚɏɚ ɓəɌɣɔɞɑɗɨəɚ ɛɚɎɧ-

ɝɔɞɨ ɐɔɌɏəɚɝɞɔɣɑɝɖɟɪ ɩɠɠɑɖɞɔɎəɚɝɞɨ ȸȽȶȾ 

ɍɑɓ ɓəɌɣɔɞɑɗɨəɚɏɚ ɟɎɑɗɔɣɑəɔɫ ɓɌɞɜɌɞ, Ɏ ɚɝɚɍɑə-

əɚɝɞɔ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɛɚɏɜɌəɔɣəɧɘɔ ɝɞɑəɚɓɌɘɔ.   

Ȼɜɑɐɗɚɒɑəəɧɕ əɌɘɔ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɕ ɘɑ-

ɞɚɐ əɑ ɘɚɒɑɞ ɛɜɔɘɑəɫɞɨɝɫ ɟ ɛɌɢɔɑəɞɚɎ, ɝɞɜɌ-

ɐɌɪɥɔɡ ɓəɌɣɔɘɧɘɔ əɌɜɟɤɑəɔɫɘɔ ɜɔɞɘɌ ɝɑɜɐ-

ɢɌ, Ɏ ɣɌɝɞəɚɝɞɔ ɞɌɡɔɠɚɜɘɚɕ ɠɔɍɜɔɗɗɫ-

ɢɔɔ/ɞɜɑɛɑɞɌəɔɫ ɛɜɑɐɝɑɜɐɔɕ, ɔɘɑɪɥɔɡ Ɏɧɝɚ-

ɖɔɑ ɓəɌɣɑəɔɫ ɔəɐɑɖɝɌ ȬɏɌɞɝɞɚəɌ (Ó600), ɎɧɜɌ-

ɒɑəəɚɑ ɝəɔɒɑəɔɑ ɠɔɗɨɞɜɌɢɔɚəəɚɕ ɠɟəɖɢɔɔ 

ɛɚɣɑɖ ɔ Ɍɗɗɑɜɏɔɣɑɝɖɔɑ ɜɑɌɖɢɔɔ əɌ ɕɚɐɝɚɐɑɜ-

ɒɌɥɔɑ ɖɚəɞɜɌɝɞəɧɑ ɎɑɥɑɝɞɎɌ.  

ȳɌɖɗɪɣɑəɔɑ. 

ȸȽȶȾ ɘɚɒɑɞ ɜɌɝɝɘɌɞɜɔɎɌɞɨɝɫ Ɏ ɖɌɣɑɝɞɎɑ 

ɘɑɞɚɐɌ ɛɑɜɎɔɣəɚɕ ɐɔɌɏəɚɝɞɔɖɔ ȴȭȽ Ɏ ɌɘɍɟɗɌ-

ɞɚɜəɚɕ ɛɜɌɖɞɔɖɑ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɟɘɑɜɑəəɚɕ 

ɛɜɑɐɞɑɝɞɚɎɚɕ Ɏɑɜɚɫɞəɚɝɞɨɪ ɓɌɍɚɗɑɎɌəɔɫ. 

ȼɌɍɚɞɌ ɛɚɐɐɑɜɒɌəɌ ɏɜɌəɞɚɘ ȼɀɀȴ 18-54 -

53036.  

ȴɝɞɚɣəɔɖ ɠɔəɌəɝɔɜɚɎɌəɔɫ ɔ ɖɚəɠɗɔɖɞ 

ɔəɞɑɜɑɝɚɎ. 

ȬɎɞɚɜɧ ɐɌəəɚɕ ɝɞɌɞɨɔ ɛɚɐɞɎɑɜɐɔɗɔ əɌɗɔ-

ɣɔɑ ɠɔəɌəɝɚɎɚɕ ɛɚɐɐɑɜɒɖɔ ɔɝɝɗɑɐɚɎɌəɔɫ ɔ 

ɖɚəɠɗɔɖɞɌ ɔəɞɑɜɑɝɚɎ, ɚ ɖɚɞɚɜɧɡ əɑɚɍɡɚɐɔɘɚ 

ɝɚɚɍɥɔɞɨ.
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ȻɚɛɚɎɌ ȴ.ȱ.1, ȮɗɌɐɔɘɔɜɚɎɌ ȱ.Ƚ.1, ȶɚɖɚɎ ȷ.Ƚ.1,2,  

ɄɌɜɔɠɟɗɗɔə ɀ.Ȭ.1,2, ȸɟɝɗɔɘɚɎ ȼ.Ʉ.1, ȾɌɜɌɍɜɔə ȱ.Ȭ.1 

 
ɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. Ⱥɛɜɑɐɑɗɑəɔɑ Ɏɚɓɘɚɒəɚɝɞɔ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ Ɏ 

ɎɧɫɎɗɑəɔɔ ɡɌɜɌɖɞɑɜɌ ɔ ɞɫɒɑɝɞɔ ɛɚɎɜɑɒɐɑəɔɕ ɏɜɟɐəɚɏɚ ɚɞɐɑɗɌ Ɍɚɜɞɧ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. ȻɜɚɌəɌɗɔɓɔɜɚɎɌəɧ ɜɑɓɟɗɨɞɌɞɧ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚ-

ɏɜɌɠɔɔ 15 ɛɚɝɞɜɌɐɌɎɤɔɡ ɝ ɓɌɖɜɧɞɚɕ ɞɫɒɑɗɚɕ ɝɚɣɑɞɌəəɚɕ ɞɜɌɎɘɚɕ ɔ ɞɜɌɎɘɚɕ 

ɏɜɟɐəɚɏɚ ɚɞɐɑɗɌ Ɍɚɜɞɧ, əɌɡɚɐɔɎɤɔɡɝɫ əɌ ɗɑɣɑəɔɔ Ɏ ȹȴȴ ȽȻ ɔɘ. ȹ.Ȯ. ȽɖɗɔɠɚɝɚɎɝɖɚɏɚ ɝ 

2006 ɛɚ 2017 ɏɏ. ȭɚɗɨɤɔəɝɞɎɚ ɛɚɝɞɜɌɐɌɎɤɔɡ ɍɧɗɔ ɘɟɒɣɔəɧ 73% (n=11), ɝɜɑɐəɔɕ Ɏɚɓ-

ɜɌɝɞ 41,3+ 7,6 (22-79) ɗɑɞ.  

Ȼɜɔɣɔəɚɕ ɞɜɌɎɘɧ Ɏ 12 ɝɗɟɣɌɫɡ ɍɧɗɌ ɌɎɞɚɌɎɌɜɔɫ, Ɏ ɐɎɟɡ ð ɛɌɐɑəɔɑ ɝ Ɏɧɝɚɞɧ ɍɚ-

ɗɑɑ ɞɜɑɡ ɘɑɞɜɚɎ, Ɏ ɚɐəɚɘ ð ɛɌɐɑəɔɑ ɝ Ɏɧɝɚɞɧ ɝɚɍɝɞɎɑəəɚɏɚ ɜɚɝɞɌ. 

ȼɑɓɟɗɨɞɌɞɧ. Ȯ ɚɢɑəɖɑ ɝɞɑɛɑəɔ ɞɫɒɑɝɞɔ ɛɚɎɜɑɒɐɑəɔɫ Ɍɚɜɞɧ ɛɜɔɐɑɜɒɔɎɌɗɔɝɨ 

ɖɗɌɝɝɔɠɔɖɌɢɔɔ, ɛɜɑɐɗɚɒɑəəɚɕ ȬɘɑɜɔɖɌəɝɖɚɕ ȬɝɝɚɢɔɌɢɔɑɕ ȾɚɜɌɖɌɗɨəɧɡ ɁɔɜɟɜɏɚɎ Ɏ 

2013 ɏ. 

Ȯ əɌɤɑɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɛɌɢɔɑəɞɚɎ ɝ 1 ɝɞɑɛɑəɨɪ əɑ ɍɧɗɚ; 2 ɝɞɑɛɑəɨ ð ɗɚɒəɌɫ Ɍəɑ-

ɎɜɔɓɘɌ ɘɌɗɧɡ ɜɌɓɘɑɜɚɎ (ɘɑəɨɤɑ 50 % ɚɖɜɟɒəɚɝɞɔ Ɍɚɜɞɧ) ɍɧɗɌ ɟ 8 ɛɚɝɞɜɌɐɌɎɤɔɡ; 3 

ɝɞɑɛɑəɨ ð ɗɚɒəɌɫ ɌəɑɎɜɔɓɘɌ ɍɚɗɨɤɔɡ ɜɌɓɘɑɜɚɎ (ɍɚɗɨɤɑ 50% ɚɖɜɟɒəɚɝɞɔ Ɍɚɜɞɧ) ɎɧɫɎ-

ɗɑəɌ ɟ 3 ɛɚɝɞɜɌɐɌɎɤɔɡ, 4 ɝɞɑɛɑəɨ ð ɛɚɗəɧɕ ɜɌɓɜɧɎ Ɍɚɜɞɧ ɚɞɘɑɣɑə ɟ 4 ɛɚɝɞɜɌɐɌɎɤɔɡ.  

ȺɐəɚɎɜɑɘɑəəɚ ɝ ɞɜɌɎɘɚɕ ɏɜɟɐəɚɕ Ɍɚɜɞɧ ɟ 9 ɛɌɢɔɑəɞɚɎ ɍɧɗɔ ɎɧɫɎɗɑəɧ ɟɤɔɍɧ 

ɗɑɏɖɚɏɚ, ɟ 8 ð ɘəɚɒɑɝɞɎɑəəɧɑ ɛɑɜɑɗɚɘɧ ɜɑɍɑɜ, ɟ 1 ð ɛɑɜɑɗɚɘ ɏɜɟɐɔəɧ. ȶɜɚɎɚɔɓɗɔɫəɔɑ Ɏ 

ɖɗɑɞɣɌɞɖɟ ɝɜɑɐɚɝɞɑəɔɫ ɚɞɘɑɣɑəɚ ɟ 8 ɛɚɝɞɜɌɐɌɎɤɔɡ, ɏɑɘɚɛɑɜɔɖɌɜɐ ð ɟ 3. ȯɑɘɚɞɚɜɌɖɝ ɍɧɗ 

ɟ 12 ɛɌɢɔɑəɞɚɎ. ȻɜɔɓəɌɖɔ ɣɑɜɑɛəɚ-ɘɚɓɏɚɎɚɕ ɞɜɌɎɘɧ ɎɧɫɎɗɑəɧ ɟ 6 ɛɌɢɔɑəɞɚɎ, ɝɛɔ-

əɌɗɨəɚɕ ɞɜɌɎɘɧ ð ɟ 3, ɞɜɌɎɘɧ ɚɛɚɜəɚ-ɐɎɔɏɌɞɑɗɨəɚɏɚ ɌɛɛɌɜɌɞɌ ð ɟ 4, ɛɚɎɜɑɒɐɑəɔɫ ɛɌ-

ɜɑəɡɔɘɌɞɚɓəɧɡ ɚɜɏɌəɚɎ ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ ɚɞɘɑɣɑəɧ ɟ 4 ɛɚɝɞɜɌɐɌɎɤɑɏɚ (ɛɑɣɑəɔ ð ɟ 3, 

ɛɚɣɖɔ ð ɟ 1), ɟ ɚɐəɚɏɚ ɛɌɢɔɑəɞɌ ɍɧɗɔ ɛɚɗɟɣɑəɧ ɛɜɔɓəɌɖɔ ɜɌɓɜɧɎɌ ɐɎɑəɌɐɢɌɞɔɛɑɜɝɞəɚɕ 

ɖɔɤɖɔ, ɟ ɐɜɟɏɚɏɚ ð ɍɧɗ ɐɔɌɏəɚɝɞɔɜɚɎɌə ɜɌɓɜɧɎ ɗɑɎɚɏɚ ɖɟɛɚɗɌ ɐɔɌɠɜɌɏɘɧ, ɟ ɚɐəɚɏɚ ɛɌ-

ɢɔɑəɞɌ ɚɐəɚɎɜɑɘɑəəɚ ɝ ɜɌɓɜɧɎɚɘ ɏɜɟɐəɚɕ Ɍɚɜɞɧ ɍɧɗɌ ɎɧɫɎɗɑəɌ ɗɚɒəɌɫ ɌəɑɎɜɔɓɘɌ 

ɝɚɍɝɞɎɑəəɚɕ ɛɑɣɑəɚɣəɚɕ Ɍɜɞɑɜɔɔ.  

Ⱥɍɝɟɒɐɑəɔɑ. ȿ ɛɌɢɔɑəɞɚɎ ɝɚ ɝɞɌɍɔɗɨəɚɕ ɏɑɘɚɐɔəɌɘɔɖɚɕ ɔɝɛɚɗɨɓɚɎɌəɔɑ ɖɗɌɝɝɔ-

ɠɔɖɌɢɔɔ ɞɫɒɑɝɞɔ ɛɚɎɜɑɒɐɑəɔɫ Ɍɚɜɞɧ ɛɚ ɜɑɓɟɗɨɞɌɞɌɘ ȶȾ ɐɌɑɞ Ɏɚɓɘɚɒəɚɝɞɨ ɚɛɜɑɐɑɗɔɞɨ 

ɝɞɑɛɑəɨ ɝɞɌɍɔɗɨəɚɝɞɔ Ɍɚɜɞɧ, ɛɜɚɏəɚɓɔɜɚɎɌɞɨ ɜɔɝɖ ɑɑ ɜɌɓɜɧɎɌ ɔ ɎɧɍɜɌɞɨ Ɏɔɐ ɚɛɞɔɘɌɗɨ-

əɚɏɚ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ (ɜɌəəɑɑ ɔɗɔ ɚɞɝɜɚɣɑəəɚɑ). 

ȻɌɢɔɑəɞɌɘ ɝ ɞɜɌɎɘɚɕ Ɍɚɜɞɧ ɔ ɚɐəɚɎɜɑɘɑəəɧɘɔ ɝɚɣɑɞɌəəɧɘɔ ɛɚɎɜɑɒɐɑəɔɫɘɔ 

ɐɜɟɏɔɡ ɚɍɗɌɝɞɑɕ, əɌ ɠɚəɑ ɟɛɜɌɎɗɫɑɘɚɕ ɏɔɛɚɞɚəɔɔ, ɔɘɑɑɞɝɫ Ɏɚɓɘɚɒəɚɝɞɨ Ɏɧɛɚɗəɔɞɨ ɩə-

ɐɚɛɜɚɞɑɓɔɜɚɎɌəɔɑ Ɍɚɜɞɧ ɔ ɚɛɑɜɌɞɔɎəɚɑ ɎɘɑɤɌɞɑɗɨɝɞɎɚ ɐɜɟɏɔɡ ɚɍɗɌɝɞɑɕ. 

ȮɧɎɚɐɧ. Ȼɜɔ ɚɍɝɗɑɐɚɎɌəɔɔ ɛɌɢɔɑəɞɚɎ ɝ ɞɫɒɑɗɚɕ ɝɚɣɑɞɌəəɚɕ ɞɜɌɎɘɚɕ ɢɑɗɑɝɚɚɍ-

ɜɌɓəɚ ɛɜɚɎɚɐɔɞɨ ɚɐəɚɘɚɘɑəɞəɚ ɖɚɘɛɨɪɞɑɜəɚ-ɞɚɘɚɏɜɌɠɔɣɑɝɖɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ əɑɝɖɚɗɨ-

ɖɔɡ ɌəɌɞɚɘɔɣɑɝɖɔɡ ɚɍɗɌɝɞɑɕ. 

ȺɢɑəɖɌ ɝɞɜɟɖɞɟɜ ɝɜɑɐɚɝɞɑəɔɫ ɟ ɛɚɝɞɜɌɐɌɎɤɔɡ ɝ ɞɫɒɑɗɚɕ ɝɚɣɑɞɌəəɚɕ ɞɜɌɎɘɚɕ 

ɐɚɗɒəɌ ɛɜɚɎɚɐɔɞɨɝɫ əɌ ɚɝəɚɎɌəɔɔ ɐɌəəɧɡ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ ɏɜɟɐɔ ɝ ɚɍɫɓɌ-

ɞɑɗɨəɧɘ ɎəɟɞɜɔɎɑəəɧɘ ɎɎɑɐɑəɔɑɘ ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ.  

Ȱɗɫ ɛɚɎɧɤɑəɔɫ ɞɚɣəɚɝɞɔ ɘɑɞɚɐɌ əɑɚɍɡɚɐɔɘɚ Ɏɧɛɚɗəɫɞɨ ɛɚɝɞɜɚɑəɔɑ ɘəɚɏɚɛɗɚɝ-

ɖɚɝɞəɧɡ ɔ ɞɜɑɡɘɑɜəɧɡ ɜɑɠɚɜɘɌɢɔɕ, ɛɚɓɎɚɗɫɪɥɔɡ ɗɟɣɤɑ ɎɔɓɟɌɗɔɓɔɜɚɎɌɞɨ Ɏɑɝɨ ɚɍɦɑɘ 

ɛɚɎɜɑɒɐɑəɔɕ ɏɜɟɐəɚɕ Ɍɚɜɞɧ.  

Ȯɧɍɚɜ ɘɑɞɚɐɌ ɗɑɣɑəɔɫ ɛɚɝɞɜɌɐɌɎɤɔɡ ɝ ɞɜɌɎɘɚɕ ɏɜɟɐəɚɏɚ ɚɞɐɑɗɌ Ɍɚɜɞɧ ɚɝəɚɎɌə 

əɌ ɔɝɛɚɗɨɓɚɎɌəɔɔ ɩəɐɚɛɜɚɞɑɓɔɜɚɎɌəɔɫ, ɖɌɖ ɩɠɠɑɖɞɔɎəɚɏɚ ɔ ɘɌɗɚɞɜɌɎɘɌɞɔɣəɚɏɚ Ɏɘɑ-

ɤɌɞɑɗɨɝɞɎɌ, ɖɚɞɚɜɚɑ ɘɚɒəɚ ɛɜɔɘɑəɫɞɨ ɚɐəɚɎɜɑɘɑəəɚ ɝ ɐɜɟɏɔɘɔ ɡɔɜɟɜɏɔɣɑɝɖɔɘɔ ɘɑɞɚ-

ɐɌɘɔ ɗɑɣɑəɔɫ. 

 

ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɓɌɖɜɧɞɌɫ ɝɚɣɑɞɌəəɌɫ ɞɜɌɎɘɌ, ɓɌɖɜɧɞɌɫ ɞɜɌɎɘɌ ɏɜɟɐəɚɕ Ɍɚɜɞɧ, 

ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ. 

ɂ 

ȺȼȴȯȴȹȬȷɈȹȬ ȽȾȬȾɈɋ 

 

 

1 - ȯȭȿȳ ȹȴȴ ɝɖɚɜɚɕ 

ɛɚɘɚɥɔ ɔɘ. ȹ.Ȯ.  

ȽɖɗɔɠɚɝɚɎɝɖɚɏɚ. 

2  - ɀȯȬȺȿ ȮȺ ȻɑɜɎɧɕ 

ȸɚɝɖɚɎɝɖɔɕ  

ȯɚɝɟɐɌɜɝɞɎɑəəɧɕ  

ȸɑɐɔɢɔəɝɖɔɕ ȿəɔɎɑɜɝɔ-

ɞɑɞ ɔɘ. ȴ.ȸ. ȽɑɣɑəɚɎɌ 

ȸɔəɓɐɜɌɎɌ ȼɚɝɝɔɔ  

(ȽɑɣɑəɚɎɝɖɔɕ  

ȿəɔɎɑɜɝɔɞɑɞ). 

ɏ. ȸɚɝɖɎɌ, ȼɚɝɝɔɫ. 



   RUSSIAN ELE CTRONIC JOURNAL OF RADIOLOGY  

 

  | www.rejr.ru | REJR. 2018; 8 (2):49-57       DOI:10.21569/2222-7415-2018-8-2-49-57           ʉʪʨʘʥʠʮʘ  50 
  

 

ȶɚəɞɌɖɞəɧɕ ɌɎɞɚɜ: ȻɚɛɚɎɌ ȴ.ȱ., e-mail : pikri125@mail.ru  

 

Ȱɗɫ ɢɔɞɔɜɚɎɌəɔɫ: ȻɚɛɚɎɌ ȴ.ȱ., ȮɗɌɐɔɘɔɜɚɎɌ ȱ.Ƚ., ȶɚɖɚɎ ȷ.Ƚ., ɄɌɜɔɠɟɗɗɔə ɀ.Ȭ., 

ȸɟɝɗɔɘɚɎ ȼ.Ʉ., ȾɌɜɌɍɜɔə ȱ.Ȭ. ȶɚɘɛɨɪɞɑɜəɚ-ɞɚɘɚɏɜɌɠɔɣɑɝɖɌɫ ɐɔɌɏəɚɝɞɔɖɌ ɛɚɎɜɑɒɐɑ-

əɔɕ ɏɜɟɐəɚɏɚ ɚɞɐɑɗɌ Ɍɚɜɞɧ ɟ ɛɚɝɞɜɌɐɌɎɤɔɡ ɝ ɞɫɒɑɗɚɕ ɓɌɖɜɧɞɚɕ ɝɚɣɑɞɌəəɚɕ ɞɜɌɎ-

ɘɚɕ. REJR 2018; 8( 2):49-57 . DOI:10.21569/2222 -7415 -2018 -8-2-49-57 .  

 
ȽɞɌɞɨɫ ɛɚɗɟɣɑəɌ: 12.03.2018 ȽɞɌɞɨɫ ɛɜɔəɫɞɌ:  28.04.2018 

 

 

COMPUTED TOMOGRAPHY OF THORACIC AORTA TRAUMA IN PATIENTS WITH 

SEVERE COMBINED BLUNT INJURIES 

 

Popova I.E. 1, Vladimirova E.S. 1, Kokov L.S.1,2, Sharifullin F.A.1,2,  

Muslimov R.Sh.1, Tarabrin E.A.1 
 

urpose.  To identify the possibilities of compute d tomography in detection of the n a-

ture and severity of the thoracic aorta trauma.  

Materials and method.  Results of computed tomography (CT) of 15 patients from 

2006 to 2017 with severe combined blunt injuries and thoracic aorta injury who had been 

treated  in N. V. Sklifosovsky Research Institute for Emergency Medicine were analyzed. The 

majority of the patients were male 73% (n=11), the average age was 41,3+ 7,6 (22 -79) years.  

 The cause of injury in 12 cases were motor vehicle accidents, in 2 cases ð fall ing from a 

height of more than three meters, in one case - a fall from patientõs own height. 

Results.  In evaluating the severity of the aortic injuries the classification proposed by 

the American Association of Thoracic Surgeons in 2013 was used.  

In our s tudy there were no patients with Grade I; Grade II ð small pseudoaneurysm (less 

than 50% of the circumference of the aorta) was identified in 8 patients; Grade III ð  big 

pseudoaneurysm (more than 50% of the circumference of the aorta) was identified in 3 pa-

tients; Grade IV ð complete aortic rupture was identified in 4 patients.  

Simultaneously with the thoracic aortic injury pulmonary contusion was found in 9 p a-

tients, in 8 - multiple fractured ribs, in 1 ð fracture of the sternum. In 8 patients mediast i-

nal  hematoma was identified, hemopericardium was found in 3 patients. Hemothorax was 

found in 12 patients. Signs of craniocerebral trauma were found in 6 patients, spinal cord 

injury ð in 3 patients, injuries of the musculoskeletal system ð in 4 patients, abd ominal 

parenchymal organ injury was found in 4 patients (in 3 of these cases - of the liver, in 1 ð of 

the kidney), in one case sings of the duodenal rupture were found, in another ð left -sided 

diaphragmatic rupture, in 1 patient with thoracic aortic ruptu re, a pseudoaneurysm of the 

hepatic artery was also found.  

Discussion . Using the classification of the severity of the aortic injuries by the CT  

results in patients with stable hemodynamics enables the ability to determine the degree of 

aortic stability, t o predict the risk of rupture and to choose the type of optimal surgical i n-

tervention (early or delayed).  

 There is a possibility to perform endoprosthetic repair of the aorta and surgical inte r-

vention of other areas against the background of controlled hy potension in patients with 

simultaneous traumatic aortic injury and other combined injuries.  

Conclusion.   It is advisable to perform a CT examination at once of several anatom i-

cal r egions when examining patients with severe combined injuries.  

Evaluation o f the mediastinum structures in patients with severe combined injuries should 

be performed on the basis of a computed tomography of the chest with mandatory intrav e-

nous administration of contrast media.  

 It is necessary to perform multiplanar and three -dim ensional volume rendering to 

allow better visualization of the extent of thoracic aortic injuries.  

 Choosing a method of treatment in victims with thoracic aorta injury is based on the 

use of endoprosthetics as an effective and low -traumatic intervention t hat can be used si m-

ultaneously with other surgical methods of treatment.  

 

Keywords: combined blunt injury, blunt thoracic aortic injury, computed tomogr a-
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ɜɌɎɘɌ Ɍɚɜɞɧ ɫɎɗɫɑɞɝɫ Ɏɞɚɜɚɕ ɛɚ ɜɌɝ-

ɛɜɚɝɞɜɌəɑəəɚɝɞɔ ɛɜɔɣɔəɚɕ ɝɘɑɜɞɔ 

ɝɜɑɐɔ ɛɚɝɞɜɌɐɌɎɤɔɡ ɝ ɓɌɖɜɧɞɚɕ ɞɜɌɎ-

ɘɚɕ, ɟɝɞɟɛɌɫ ɞɚɗɨɖɚ Ɏəɟɞɜɔɣɑɜɑɛəɚɘɟ 

ɖɜɚɎɚɔɓɗɔɫəɔɪ [1 - 4].  

ȭɚɗɑɑ 75% ɛɚɝɞɜɌɐɌɎɤɔɡ ɛɚɏɔɍɌɪɞ əɌ ɐɚ-

ɏɚɝɛɔɞɌɗɨəɚɘ ɩɞɌɛɑ, ɚɖɚɗɚ 4% ɛɌɢɔɑəɞɚɎ ɟɘɔ-

ɜɌɪɞ Ɏɚ Ɏɜɑɘɫ ɞɜɌəɝɛɚɜɞɔɜɚɎɖɔ ɝ ɘɑɝɞɌ ɛɜɚ-

ɔɝɤɑɝɞɎɔɫ, Ɍ ɔɓ ɞɑɡ, ɖɞɚ Ɏɧɒɔɗ, ɚɞ 19% ɐɚ 50% 

ɟɘɔɜɌɪɞ Ɏ ɛɑɜɎɧɑ ɝɟɞɖɔ [5 - 8].  

ȴɓ ɛɌɢɔɑəɞɚɎ, ɖɚɞɚɜɧɑ ɐɚɝɞɌɎɗɫɪɞɝɫ Ɏ 

ɝɞɌɢɔɚəɌɜ, ɛɜɔ ɝɎɚɑɎɜɑɘɑəəɚɘ ɗɑɣɑəɔɔ Ɏɧɒɔ-

ɎɌɪɞ 60-70%, Ɏ ɞɚ ɒɑ Ɏɜɑɘɫ ɝɘɑɜɞəɚɝɞɨ ɛɜɔ 

ɚɞɝɟɞɝɞɎɔɔ ɗɑɣɑəɔɫ ɐɚɝɞɔɏɌɑɞ 85% [3, 9]. ȴɓ 

ɚɝɞɌɎɤɔɡɝɫ Ɏ ɒɔɎɧɡ 29% ɔɘɑɪɞ ɞɫɒɑɗɧɑ ɝɚ-

ɛɟɞɝɞɎɟɪɥɔɑ ɛɚɎɜɑɒɐɑəɔɫ ɚɜɏɌəɚɎ ɍɜɪɤəɚɕ 

ɛɚɗɚɝɞɔ, Ɍ 31% ð ɝɑɜɨɑɓəɟɪ ɞɜɌɎɘɟ ɏɚɗɚɎəɚɏɚ 

ɘɚɓɏɌ, ɣɞɚ ɝɚɓɐɌɑɞ ɛɜɚɍɗɑɘɧ Ɏ ɚɛɜɑɐɑɗɑəɔɔ 

ɞɌɖɞɔɖɔ ɗɑɣɑəɔɫ ɞɌɖɔɡ ɛɌɢɔɑəɞɚɎ [3, 10].  

ȭɚɗɨɤɔəɝɞɎɚ  ɛɚɝɞɜɌɐɌɎɤɔɡ (70-80%) ɫɎ-

ɗɫɪɞɝɫ ɘɟɒɣɔəɌɘɔ ɞɜɟɐɚɝɛɚɝɚɍəɚɏɚ ɎɚɓɜɌɝɞɌ, 

ɝɜɑɐəɔɕ ɎɚɓɜɌɝɞ ɖɚɞɚɜɧɡ ɝɚɝɞɌɎɗɫɑɞ 40 ɗɑɞ. 

ȾɜɌɎɘɌɞɔɣɑɝɖɔɑ ɛɚɎɜɑɒɐɑəɔɫ ɏɜɟɐəɚɕ Ɍɚɜɞɧ, 

ɛɜɑɒɐɑ Ɏɝɑɏɚ, ɎɧɓɎɌəɧ ɐɚɜɚɒəɚ-

ɞɜɌəɝɛɚɜɞəɧɘɔ ɛɜɚɔɝɤɑɝɞɎɔɫɘɔ. Ȯɚɐɔɞɑɗɔ ɌɎ-

ɞɚɘɌɤɔə, ɛɌɝɝɌɒɔɜɧ ɔɗɔ ɛɑɤɑɡɚɐɧ ɝɚɝɞɌɎɗɫ-

ɪɞ 73-92% Ɏɝɑɡ ɝɗɟɣɌɑɎ. Ⱦɔɛɔɣəɧɘ ɐɗɫ ɜɌɓɜɧ-

ɎɌ Ɍɚɜɞɧ ɫɎɗɫɑɞɝɫ ɛɌɐɑəɔɑ ɝ Ɏɧɝɚɞɧ ɍɚɗɑɑ 3 

ɘɑɞɜɚɎ [7, 11 - 13].  

ȾɜɌɎɘɌɞɔɣɑɝɖɔɑ ɜɌɓɜɧɎɧ Ɍɚɜɞɧ Ɏ 84-

100% ɛɜɚɔɝɡɚɐɫɞ Ɏ ɛɑɜɑɤɑɕɖɑ, ɔ ɞɚɗɨɖɚ 3-10% 

Ɏ Ɏɚɝɡɚɐɫɥɑɕ ɔɗɔ əɔɝɡɚɐɫɥɑɕ Ɍɚɜɞɑ [14 - 16].  

ȺɝəɚɎəɧɘ ɘɑɡɌəɔɓɘɚɘ ɛɚɎɜɑɒɐɑəɔɫ Ɍɚɜ-

ɞɧ Ɏ ɚɍɗɌɝɞɔ ɛɑɜɑɤɑɕɖɌ, ɞ.ɑ. Ɏ ɟɣɌɝɞɖɑ ɘɑɒɐɟ 

ɟɝɞɨɑɘ ɗɑɎɚɕ ɛɚɐɖɗɪɣɔɣəɚɕ Ɍɜɞɑɜɔɔ ɔ ɘɑɝɞɚɘ 

ɛɜɔɖɜɑɛɗɑəɔɫ ɌɜɞɑɜɔɌɗɨəɚɕ ɝɎɫɓɖɔ (ɛɑɜɑɡɚɐ 

ɐɟɏɔ Ɍɚɜɞɧ Ɏ əɔɝɡɚɐɫɥɔɕ ɚɞɐɑɗ), ɫɎɗɫɑɞɝɫ ɜɑɓ-

ɖɚɑ ɝɘɑɥɑəɔɑ ɚɞəɚɝɔɞɑɗɨəɚ ɛɚɐɎɔɒəɚɕ ɐɟɏɔ 

Ɍɚɜɞɧ ɛɚ ɚɞəɚɤɑəɔɪ ɖ ɠɔɖɝɔɜɚɎɌəəɚɕ əɔɝɡɚ-

ɐɫɥɑɕ ɑɑ ɣɌɝɞɔ, ɛɑɜɑɏɔɍ Ɍɚɜɞɧ ɣɑɜɑɓ ɏɗɌɎəɧɕ 

ɍɜɚəɡ ɔ ɗɑɎɟɪ ɗɑɏɚɣəɟɪ Ɍɜɞɑɜɔɪ, ɝɐɌɎɗɑəɔɑ 

Ɍɚɜɞɧ ɘɑɒɐɟ ɛɑɜɑɐəɔɘɔ ɖɚɝɞəɧɘɔ ɝɞɜɟɖɞɟɜɌ-

ɘɔ (ɜɟɖɚɫɞɖɌ ɏɜɟɐɔəɧ, ɖɗɪɣɔɢɌ, 1 ɜɑɍɜɚ) ɔ ɛɚ-

ɓɎɚəɚɣəɔɖɚɘ [17].  

ȻɑɜɔɌɐɎɑəɞɔɢɔɌɗɨəɌɫ ɞɖɌəɨ Ɏɚɖɜɟɏ ɛɑ-

ɜɑɤɑɕɖɌ Ɍɚɜɞɧ ɚɍɑɝɛɑɣɔɎɌɑɞ əɑɖɚɞɚɜɟɪ ɓɌɥɔɞɟ 

ɚɞ ɜɌɓɜɧɎɌ. ȬɚɜɞɌ ɞɔɛɔɣəɚ ɜɌɓɜɧɎɌɑɞɝɫ Ɏ ɛɚ-

ɛɑɜɑɣəɚɘ əɌɛɜɌɎɗɑəɔɔ, ɛɜɔ ɩɞɚɘ ɎɚɎɗɑɖɌɪɞɝɫ 

Ɏɝɑ ɞɜɔ ɝɗɚɫ ɌɚɜɞɌɗɨəɚɕ ɝɞɑəɖɔ ɝ ɜɌɝɡɚɒɐɑəɔɑɘ 

ɖɜɌɑɎ ɜɌɓɜɧɎɌ ɐɚ əɑɝɖɚɗɨɖɔɡ ɝɌəɞɔɘɑɞɜɚɎ. 

ȽɛɔɜɌɗɨəɧɕ ɔɗɔ ɛɜɚɐɚɗɨəɧɕ ɜɌɓɜɧɎ  əɑɞɔɛɔɣ-

əɧ. ȴəɞɜɌɘɟɜɌɗɨəɌɫ ɏɑɘɌɞɚɘɌ ɔ ɢɑəɞɜɌɗɨəɧɑ 

ɜɌɝɝɗɚɑəɔɫ ɛɜɚɔɝɡɚɐɫɞ ɝ ɣɌɝɞɔɣəɧɘɔ ɜɌɓɜɟɤɑ-

əɔɫɘɔ ɞɚɗɥɔəɧ ɝɞɑəɖɔ Ɍɚɜɞɧ, əɚ Ɏ ɛɜɚɐɚɗɨəɚɘ 

əɌɛɜɌɎɗɑəɔɔ [18 - 21].  

ȶɗɔəɔɣɑɝɖɔ ɛɚɎɜɑɒɐɑəɔɑ Ɍɚɜɞɧ ɎɧɫɎɗɫ-

ɑɞɝɫ ɞɚɗɨɖɚ Ɏ 65% ɝɗɟɣɌɑɎ. ȰɚɚɛɑɜɌɢɔɚəəɌɫ Ɏɔ-

ɓɟɌɗɔɓɌɢɔɫ ɜɌɓɜɧɎɌ Ɍɚɜɞɧ ɫɎɗɫɑɞɝɫ əɑɚɍɡɚɐɔ-

ɘɚɕ əɑ ɞɚɗɨɖɚ ɐɗɫ ɐɔɌɏəɚɝɞɔɖɔ ɡɌɜɌɖɞɑɜɌ ɛɚ-

Ɏɜɑɒɐɑəɔɫ Ɍɚɜɞɧ, əɚ ɔ ɐɗɫ ɚɛɜɑɐɑɗɑəɔɫ ɞɌɖɞɔ-

ɖɔ ɗɑɣɑəɔɫ [22 - 27].  

ɂɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ.  

Ⱥɛɜɑɐɑɗɑəɔɑ Ɏɚɓɘɚɒəɚɝɞɔ ɖɚɘɛɨɪɞɑɜəɚɕ 

ɞɚɘɚɏɜɌɠɔɔ (ȶȾ) Ɏ ɎɧɫɎɗɑəɔɔ ɡɌɜɌɖɞɑɜɌ ɔ ɞɫ-

ɒɑɝɞɔ ɛɚɎɜɑɒɐɑəɔɕ ɏɜɟɐəɚɏɚ ɚɞɐɑɗɌ Ɍɚɜɞɧ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ.  

Ȯ ɚɝəɚɎɟ ɜɌɍɚɞɧ ɛɚɗɚɒɑə ɛɜɚɝɛɑɖɞɔɎəɧɕ 

ɔ ɜɑɞɜɚɝɛɑɖɞɔɎəɧɕ ɌəɌɗɔɓ ɜɑɓɟɗɨɞɌɞɚɎ ɖɚɘɛɨ-

ɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ 15 ɛɚɝɞɜɌɐɌɎɤɔɡ ɝ ɓɌ-

ɖɜɧɞɚɕ ɞɫɒɑɗɚɕ ɝɚɣɑɞɌəəɚɕ ɞɜɌɎɘɚɕ ɔ ɞɜɌɎɘɚɕ 

ɏɜɟɐəɚɏɚ ɚɞɐɑɗɌ Ɍɚɜɞɧ, əɌɡɚɐɔɎɤɔɡɝɫ əɌ ɗɑɣɑ-

əɔɔ Ɏ ȹȴȴ ȽȻ ɔɘ. ȹ.Ȯ. ȽɖɗɔɠɚɝɚɎɝɖɚɏɚ ɝ 2006 

ɛɚ 2017 ɏɏ.  

ȭɚɗɨɤɔəɝɞɎɚ ɛɚɝɞɜɌɐɌɎɤɔɡ ɍɧɗɔ ɘɟɒɣɔ-

əɧ ð 73% (n=11), ɝɜɑɐəɔɕ ɎɚɓɜɌɝɞ ɝɚɝɞɌɎɗɫɗ 

41,3 + 7,6 (22 -79) ɗɑɞ.  

Ȼɜɔɣɔəɚɕ ɞɜɌɎɘɧ Ɏ 12 ɝɗɟɣɌɫɡ ɍɧɗɌ ɌɎ-

ɞɚɌɎɌɜɔɫ, Ɏ ɐɎɟɡ ð  ɛɌɐɑəɔɑ ɝ Ɏɧɝɚɞɧ ɍɚɗɑɑ ɞɜɑɡ 

ɘɑɞɜɚɎ, Ɏ ɚɐəɚɘ ɝɗɟɣɌɑ ð ɛɌɐɑəɔɑ ɝ Ɏɧɝɚɞɧ ɝɚɍ-

ɝɞɎɑəəɚɏɚ ɜɚɝɞɌ.  

ȴɝɝɗɑɐɚɎɌəɔɫ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ ɛɜɚɎɚɐɔɗɔ 

ɛɚ ɝɞɌəɐɌɜɞəɚɘɟ ɛɜɚɞɚɖɚɗɟ əɌ ɝɛɔɜɌɗɨəɧɡ ɔ 

ɘɟɗɨɞɔɝɛɔɜɌɗɨəɧɡ ɖɚɘɛɨɪɞɑɜəɧɡ ɞɚɘɚɏɜɌɠɌɡ ɝ 

ɞɚɗɥɔəɚɕ ɝɜɑɓɌ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ Ɏɚɓɘɚɒəɚɝɞɑɕ 

ɌɛɛɌɜɌɞɚɎ ɚɞ 0,5 ɘɘ ɐɚ 5 ɘɘ. ȽɛɑɢɔɌɗɨəɚɕ ɛɚɐ-

ɏɚɞɚɎɖɔ ɐɗɫ ɛɜɚɎɑɐɑəɔɫ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚ-

ɏɜɌɠɔɔ əɑ ɞɜɑɍɚɎɌɗɚɝɨ. Ȱɗɫ ɚɢɑəɖɔ ɝɚɝɞɚɫəɔɫ 

Ɍɚɜɞɧ, ɝɞɜɟɖɞɟɜ ɝɜɑɐɚɝɞɑəɔɫ ɔɝɝɗɑɐɚɎɌəɔɑ ɐɚ-

ɛɚɗəɫɗɔ ɎəɟɞɜɔɎɑəəɧɘ ɍɚɗɪɝəɧɘ ɎɎɑɐɑəɔɑɘ 

ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ.  

ȼɑɓɟɗɨɞɌɞɧ.  

Ȯɝɑ ɛɚɝɞɜɌɐɌɎɤɔɑ ɛɚɝɞɟɛɌɗɔ Ɏ ɜɑɌəɔɘɌ-

ɢɔɚəəɚɑ ɚɞɐɑɗɑəɔɑ, ɏɐɑ ɛɜɚɎɚɐɔɗɔ əɌɛɜɌɎɗɑə-

əɟɪ ɛɜɚɞɔɎɚɤɚɖɚɎɟɪ ɞɑɜɌɛɔɪ ɔ ɚɍɝɗɑɐɚɎɌəɔɑ. 

ȴɓ 15 ɛɚɝɞɜɌɐɌɎɤɔɡ ɏɑɘɚɐɔəɌɘɔɣɑɝɖɔ ɝɞɌ-

ɍɔɗɨəɧɘɔ ɍɧɗɔ 6 ɍɚɗɨəɧɡ, 9 ɛɌɢɔɑəɞɚɎ ɔɘɑɗɔ 

əɑɝɞɌɍɔɗɨəɟɪ ɏɑɘɚɐɔəɌɘɔɖɟ. ɄɚɖɚɎɧɕ ɔəɐɑɖɝ 

(Ʉȴ) ɚɞɘɑɣɑə Ɏ ɛɜɑɐɑɗɌɡ 0,5-1,7 (ɝɜɑɐəɔɕ ɝɚ-

ɝɞɌɎɔɗ 1,0). ISS ɍɧɗ Ɏ ɛɜɑɐɑɗɌɡ ɚɞ 41 ɐɚ 66 ɍɌɗ-

ɗɚɎ (ɝɜɑɐəɔɕ ð  48).  

Ⱦ 
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Ȼɚ ɐɌəəɧɘ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚɏɚ ɔɝɝɗɑɐɚ-

ɎɌəɔɫ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ ɛɜɔ ɛɚɝɞɟɛɗɑəɔɔ ɔɓ 15 

ɛɚɝɞɜɌɐɌɎɤɔɡ Ɏ ɣɑɞɧɜɑɡ ɝɗɟɣɌɫɡ ɛɌɞɚɗɚɏɔɫ əɑ 

ɍɧɗɌ ɎɧɫɎɗɑəɌ. ȿ ɐɎɟɡ ɍɚɗɨəɧɡ ɍɧɗ ɎɧɫɎɗɑə 

ɛɑɜɑɗɚɘ 1 ɜɑɍɜɌ, ɛɜɔ ɩɞɚɘ ɟ ɚɐəɚɏɚ ɔɓ əɔɡ əɑ 

ɛɜɚɝɗɑɒɔɎɌɗɝɫ ɖɚəɞɟɜ ɐɟɏɔ Ɍɚɜɞɧ. ȼɌɝɤɔɜɑəɔɑ 

ɝɑɜɐɢɌ Ɏ ɛɚɛɑɜɑɣəɔɖɑ əɌɍɗɪɐɌɗɔ Ɏ ɛɫɞɔ ɝɗɟɣɌ-

ɫɡ, ɟɎɑɗɔɣɑəɔɑ ɗɑɎɧɡ ɚɞɐɑɗɚɎ ɝɑɜɐɢɌ ð  Ɏ ɚɐəɚɘ 

ɝɗɟɣɌɑ, ɜɌɝɤɔɜɑəɔɑ ɞɑəɔ ɝɑɜɐɢɌ ɎɛɜɌɎɚ ɔ ɐɎɟ-

ɝɞɚɜɚəəɔɕ ɏɑɘɚɞɚɜɌɖɝ ð  Ɏ ɚɐəɚɘ ɝɗɟɣɌɑ, əɌɜɌɝ-

ɞɌɪɥɔɕ ɗɑɎɚɝɞɚɜɚəəɔɕ ɏɑɘɚɞɚɜɌɖɝ ð  Ɏ ɚɐəɚɘ 

ɝɗɟɣɌɑ, əɌɜɌɝɞɌɪɥɔɕ ɐɎɟɡɝɞɚɜɚəəɔɕ ɏɔɐɜɚɞɚ-

ɜɌɖɝ ɞɌɖɒɑ Ɏ ɚɐəɚɘ ɝɗɟɣɌɑ. 

Ȼɚɝɗɑ ɝɞɌɍɔɗɔɓɌɢɔɔ ɏɑɘɚɐɔəɌɘɔɖɔ ɛɌɢɔ-

ɑəɞɌɘ ɍɧɗɌ ɎɧɛɚɗəɑəɌ ȶȾ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ 

ɖɗɑɞɖɔ ɝ ɍɚɗɪɝəɧɘ ɖɚəɞɜɌɝɞəɧɘ ɟɝɔɗɑəɔɑɘ. 

Ȯɝɑɘ ɛɌɢɔɑəɞɌɘ ɝ ɞɫɒɑɗɚɕ ɝɚɣɑɞɌəəɚɕ ɞɜɌɎɘɚɕ 

Ɏ ɛɑɜɎɧɑ ɝɟɞɖɔ ɛɚɝɞɟɛɗɑəɔɫ Ɏ ɔəɝɞɔɞɟɞ əɌɜɫɐɟ 

ɝɚ ɝɖɌəɔɜɚɎɌəɔɑɘ ɏɜɟɐɔ ɍɧɗɔ Ɏɧɛɚɗəɑəɧ ɖɚɘ-

ɛɨɪɞɑɜəɚ-ɞɚɘɚɏɜɌɠɔɣɑɝɖɔɑ ɔɝɝɗɑɐɚɎɌəɔɫ ɏɚ-

ɗɚɎəɚɏɚ ɘɚɓɏɌ ɔ ɤɑɕəɚɏɚ ɚɞɐɑɗɌ ɛɚɓɎɚəɚɣəɔɖɌ. 

ȿɣɔɞɧɎɌɫ ɞɫɒɑɝɞɨ ɝɚɣɑɞɌəəɚɕ ɞɜɌɎɘɧ, 7 ɛɌɢɔ-

ɑəɞɌɘ ɍɧɗɌ ɎɧɛɚɗəɑəɌ ȶȾ ɚɜɏɌəɚɎ ɍɜɪɤəɚɕ 

ɛɚɗɚɝɞɔ, 3 ɛɚɝɞɜɌɐɌɎɤɔɘ ð  ȶȾ ɏɜɟɐəɚɏɚ ɚɞɐɑɗɌ 

ɛɚɓɎɚəɚɣəɔɖɌ, 2 ɛɌɢɔɑəɞɌɘ ð ȶȾ ɛɚɫɝəɔɣəɚɏɚ 

ɚɞɐɑɗɌ ɛɚɓɎɚəɚɣəɔɖɌ, 6 ɛɚɝɞɜɌɐɌɎɤɔɘ ð  ȶȾ 

ɖɚɝɞɑɕ ɞɌɓɌ, 1 ɛɌɢɔɑəɞɟ ð ȶȾ ɗɔɢɑɎɚɏɚ ɝɖɑɗɑɞɌ.  

ȺɐəɚɎɜɑɘɑəəɚ ɝ ɞɜɌɎɘɚɕ ɏɜɟɐəɚɕ Ɍɚɜɞɧ ɟ 

9 ɛɌɢɔɑəɞɚɎ ɍɧɗɔ ɎɧɫɎɗɑəɧ ɟɤɔɍɧ ɗɑɏɖɚɏɚ, ɟ 8 

ð ɘəɚɒɑɝɞɎɑəəɧɑ ɛɑɜɑɗɚɘɧ ɜɑɍɑɜ, ɟ 1 ð ɛɑɜɑɗɚɘ 

ɏɜɟɐɔəɧ. ȶɜɚɎɚɔɓɗɔɫəɔɑ Ɏ ɖɗɑɞɣɌɞɖɟ ɝɜɑɐɚɝɞɑ-

əɔɫ ɚɞɘɑɣɑəɚ ɟ 8 ɛɚɝɞɜɌɐɌɎɤɔɡ, ɏɑɘɚɛɑɜɔɖɌɜɐ 

ɍɧɗ ɟ 3. ȯɑɘɚɞɚɜɌɖɝ ɍɧɗ ɟ 12 ɛɌɢɔɑəɞɚɎ. ȿ 6 

ɛɌɢɔɑəɞɚɎ ɍɧɗɔ ɎɧɫɎɗɑəɧ ɛɜɔɓəɌɖɔ ɣɑɜɑɛəɚ-

ɘɚɓɏɚɎɚɕ ɞɜɌɎɘɧ, ɟ 3 ð ɝɛɔəɌɗɨəɚɕ ɞɜɌɎɘɧ, ɟ 4 

ð ɞɜɌɎɘɌ ɚɛɚɜəɚ-ɐɎɔɏɌɞɑɗɨəɚɏɚ ɌɛɛɌɜɌɞɌ, ɟ 4 

 

ȼɔɝ. 1 Ɍ (Fig. 1 Ɍ) 

 

ȼɔɝ. 1 ɍ (Fig. 1 Ɏ) 

ȼɔɝ. 1.    ȶȾ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ, ɌɖɝɔɌɗɨəɌɫ ɛɜɚɑɖɢɔɫ, ɌɜɞɑɜɔɌɗɨəɌɫ ɠɌɓɌ ɖɚəɞɜɌɝɞəɚɏɚ ɟɝɔ-

ɗɑəɔɫ.  

ȴɓɘɑɜɑəɔɑ ɗɚɒəɚɕ ɌəɑɎɜɔɓɘɧ ɔ Ɍɚɜɞɧ. 

Fig. 1.    Chest CT, axial view, arterial phase .  

Measurement of false aneurysm and aorta.  

 

ȼɔɝ. 2 (Fig. 2) 

ȼɔɝ. 2.    ȶȾ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ, ɜɑɖɚəɝɞɜɟɖ-

ɢɔɫ Ɏ ɝɌɏɔɞɞɌɗɨəɚɕ ɛɗɚɝɖɚɝɞɔ, ɌɜɞɑɜɔɌɗɨəɌɫ 

ɠɜɌɓɌ ɖɚəɞɜɌɝɞəɚɏɚ ɟɝɔɗɑəɔɫ. 

ȴɓɘɑɜɑəɔɑ ɗɚɒəɚɕ ɌəɑɎɜɔɓɘɧ ɔ Ɍɚɜɞɧ. 

Fig. 2.   Chest CT, sagittal view, a rterial phase.  

Changes in false aorta aneurism.  
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ɎɧɫɎɗɑəɧ ɛɚɎɜɑɒɐɑəɔɫ ɛɌɜɑəɡɔɘɌɞɚɓəɧɡ ɚɜ-

ɏɌəɚɎ ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ (ɟ 3 ð ɛɑɣɑəɔ, ɟ 1 ð 

ɛɚɣɖɔ), ɟ ɚɐəɚɏɚ ɛɌɢɔɑəɞɌ ɍɧɗɔ ɛɚɗɟɣɑəɧ ɛɜɔ-

ɓəɌɖɔ ɜɌɓɜɧɎɌ ɐɎɑəɌɐɢɌɞɔɛɑɜɝɞəɚɕ ɖɔɤɖɔ, ɟ 

ɐɜɟɏɚɏɚ  ɍɧɗ ɐɔɌɏəɚɝɞɔɜɚɎɌə ɜɌɓɜɧɎ ɖɟɛɚɗɌ 

ɐɔɌɠɜɌɏɘɧ ɝɗɑɎɌ, ɟ ɚɐəɚɏɚ ɛɌɢɔɑəɞɌ ɚɐəɚɎɜɑ-

ɘɑəəɚ ɝ ɜɌɓɜɧɎɚɘ ɏɜɟɐəɚɕ Ɍɚɜɞɧ ɍɧɗɌ ɎɧɫɎɗɑ-

əɌ ɗɚɒəɌɫ ɌəɑɎɜɔɓɘɌ ɝɚɍɝɞɎɑəəɚɕ ɛɑɣɑəɚɣəɚɕ 

Ɍɜɞɑɜɔɔ.  

ȼɌɓɜɧɎ ɏɜɟɐəɚɕ Ɍɚɜɞɧ Ɏ 14 ɝɗɟɣɌɫɡ ɍɧɗ 

ɎɧɫɎɗɑə Ɏ ɚɍɗɌɝɞɔ ɛɑɜɑɤɑɕɖɌ, Ɏ ɚɐəɚɘ ð Ɏ Ɏɚɝ-

ɡɚɐɫɥɑɘ ɚɞɐɑɗɑ Ɍɚɜɞɧ. 

ȽɞɌəɐɌɜɞəɧɑ əɌɞɔɎəɧɑ ȶȾ-ɔɝɝɗɑɐɚɎɌəɔɫ 

ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɜɌɓɜɧ-

Ɏɚɘ Ɍɚɜɞɧ ɚɖɌɓɌɗɔɝɨ əɑɔəɠɚɜɘɌɞɔɎəɧɘɔ. Ȼɜɔ 

ɖɚəɞɜɌɝɞəɚɘ ɟɝɔɗɑəɔɔ ɞɚɣəɚɝɞɨ ɔ ɣɟɎɝɞɎɔɞɑɗɨ-

əɚɝɞɨ ȶȾ Ɏ ɎɧɫɎɗɑəɔɔ ɞɜɌɎɘɌɞɔɣɑɝɖɚɏɚ ɛɚɎɜɑ-

ɒɐɑəɔɫ Ɍɚɜɞɧ ɝɚɝɞɌɎɗɫɗɌ 100%. 

Ȯ ɚɢɑəɖɑ ɝɞɑɛɑəɔ ɞɫɒɑɝɞɔ ɛɚɎɜɑɒɐɑəɔɫ 

Ɍɚɜɞɧ ɘɧ ɛɜɔɐɑɜɒɔɎɌɗɔɝɨ ɖɗɌɝɝɔɠɔɖɌɢɔɔ 

ɛɜɑɐɗɚɒɑəəɚɕ əɌ 93-ɘ ɑɒɑɏɚɐəɚɘ ɝɚɍɜɌəɔɔ 

ȬɘɑɜɔɖɌəɝɖɚɕ ȬɝɝɚɢɔɌɢɔɔ ȾɚɜɌɖɌɗɨəɧɡ Ɂɔɜɟɜ-

ɏɚɎ Ɏ ȸɔəəɑɝɚɞɑ ɚɞ 4-8 ɘɌɫ 2013 ɏɚɐɌ [28].  

Ȼɚ ɩɞɚɕ ɖɗɌɝɝɔɠɔɖɌɢɔɔ Ɏɧɐɑɗɑəɚ 4 ɝɞɑ-

ɛɑəɔ ɞɫɒɑɝɞɔ ɞɜɌɎɘɌɞɔɣɑɝɖɚɏɚ ɛɚɎɜɑɒɐɑəɔɫ 

Ɍɚɜɞɧ: 1 ɝɞɑɛɑəɨ (Grade I) ð  ɜɌɓɜɧɎ ɔəɞɔɘɧ ɔ 

ɔəɞɜɌɘɟɜɌɗɨəɌɫ ɏɑɘɌɞɚɘɌ; 2 ɝɞɑɛɑəɨ (Grade II) ð 

ɘɌɗɌɫ ɗɚɒəɌɫ ɌəɑɎɜɔɓɘɌ ɘɑəɨɤɑ 50% ɐɔɌɘɑɞɜɌ 

Ɍɚɜɞɧ, 3 ɝɞɑɛɑəɨ (Grade III) ð  ɍɚɗɨɤɌɫ ɗɚɒəɌɫ 

ɌəɑɎɜɔɓɘɌ ɍɚɗɨɤɑ 50% ɐɔɌɘɑɞɜɌ Ɍɚɜɞɧ ɔ 4 

ɝɞɑɛɑəɨ (Grade IV) ð ɛɚɗəɧɕ ɜɌɓɜɧɎ Ɍɚɜɞɧ.  

Ȱɗɫ ɚɛɜɑɐɑɗɑəɔɫ ɝɞɑɛɑəɔ ɗɚɒəɚɕ Ɍəɑ-

Ɏɜɔɓɘɧ ɔɓɘɑɜɫɗɔ ɘɌɖɝɔɘɌɗɨəɧɕ ɚɍɥɔɕ ɜɌɓɘɑɜ 

ɗɚɒəɚɕ ɌəɑɎɜɔɓɘɧ ɔ Ɍɚɜɞɧ əɌ ɟɜɚɎəɑ ɛɚɎɜɑ-

ɒɐɑəɔɫ ɔ ɔɝɞɔəəɧɕ ɐɔɌɘɑɞɜ Ɍɚɜɞɧ əɔɒɑ ɗɚɒ-

əɚɕ ɌəɑɎɜɔɓɘɧ.  

ȬəɌɗɔɓ ɔ ɔɓɘɑɜɑəɔɫ ɐɔɌɘɑɞɜɌ ɗɚɒəɚɕ 

ɌəɑɎɜɔɓɘɧ ɔ Ɍɚɜɞɧ ɍɧɗɔ Ɏɧɛɚɗəɑəɧ ɖɌɖ əɌ Ɍɖ-

ɝɔɌɗɨəɧɡ ɔɓɚɍɜɌɒɑəɔɫɡ, ɞɌɖ ɔ əɌ ɜɑɖɚəɝɞɜɟɖ-

ɢɔɫɡ Ɏ ɝɌɏɔɞɞɌɗɨəɚɕ ɛɗɚɝɖɚɝɞɔ (ɜɔɝ. 1, 2). 

ȴɓ 15 ɛɚɝɞɜɌɐɌɎɤɔɡ 1 ɝɞɑɛɑəɨ (Grade I) ð 

ɔɓɚɗɔɜɚɎɌəəɧɕ ɜɌɓɜɧɎ ɔəɞɔɘɧ ɔ ɔəɞɜɌɘɟ-

ɜɌɗɨəɌɫ ɏɑɘɌɞɚɘɌ əɑ ɍɧɗɌ ɎɧɫɎɗɑəɌ.  

2 ɝɞɑɛɑəɨ (Grade II) ɍɧɗɌ ɎɧɫɎɗɑəɌ ɟ 8 ɛɚ-

ɝɞɜɌɐɌɎɤɔɡ Ɏ Ɏɔɐɑ ɗɚɒəɚɕ ɌəɑɎɜɔɓɘɧ ɘɑəɨɤɑ 

50% ɚɖɜɟɒəɚɝɞɔ Ɍɚɜɞɧ. Ȯ ɌɜɞɑɜɔɌɗɨəɟɪ ɠɌɓɟ 

ɖɚəɞɜɌɝɞəɚɏɚ ɟɝɔɗɑəɔɫ ɗɚɒəɌɫ ɌəɑɎɜɔɓɘɌ Ɏɔɓɟ-

ɌɗɔɓɔɜɚɎɌɗɌɝɨ Ɏ Ɏɔɐɑ ɗɚɖɌɗɨəɚɏɚ ɜɌɝɤɔɜɑəɔɫ 

ɓɌ ɝɣɑɞ ɓɌɖɜɟɏɗɑəəɚɕ Ɏɧɛɟɖɗɚɝɞɔ ɝɞɑəɖɔ Ɍɚɜɞɧ, 

əɌɜɟɤɌɪɥɌɫ ɝɔɘɘɑɞɜɔɪ ɖɜɌɑɎ. ȴɝɞɔəəɧɕ 

ɛɜɚɝɎɑɞ Ɍɚɜɞɧ əɌ ɟɜɚɎəɑ ɗɚɒəɚɕ ɌəɑɎɜɔɓɘɧ 

ɝɟɒɌɗɝɫ, əɌ ɠɚəɑ ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ Ɏɔ-

ɓɟɌɗɔɓɔɜɚɎɌɗɔɝɨ ɗɚɝɖɟɞɧ ɔəɞɔɘɧ (ɜɔɝ. 3). Ȼɜɚ-

ɞɫɒɑəəɚɝɞɨ ɗɚɒəɚɕ ɌəɑɎɜɔɓɘɧ ɘɌɗɧɡ ɜɌɓɘɑɜɚɎ 

ɝɚɝɞɌɎɗɫɗɌ ɚɞ 24 ɘɘ ɐɚ 60 ɘɘ.  

Ƚ ɘɌɗɚɕ ɗɚɒəɚɕ ɌəɑɎɜɔɓɘɚɕ (Grade II) 

ɞɜɚɑ ɍɚɗɨəɧɡ ɍɧɗɔ ɚɛɑɜɔɜɚɎɌəɧ ɩɖɝɞɜɑəəɚ: 

ɚɐɔə ð Ɏ ɛɑɜɎɧɑ ɐɎɌ ɣɌɝɌ ɛɚɝɗɑ ɞɜɌɎɘɧ əɌ ɠɚəɑ 

əɌɜɌɝɞɌɪɥɑɏɚ ɏɑɘɚɞɚɜɌɖɝɌ ɔ ɜɌɓɜɧɎɌ ɐɔɌ-

ɠɜɌɏɘɧ, ɑɘɟ ɍɧɗɚ Ɏɧɛɚɗəɑəɚ ɟɤɔɎɌəɔɑ ɜɌɓɜɧ-

ɎɌ Ɍɚɜɞɧ, əɔɓɎɑɐɑəɔɑ ɒɑɗɟɐɖɌ Ɏ ɍɜɪɤəɟɪ ɛɚ-

ɗɚɝɞɨ, ɟɤɔɎɌəɔɑ ɜɌɓɜɧɎɌ ɐɔɌɠɜɌɏɘɧ. ȰɎɚɑ ɛɚ-

ɝɞɜɌɐɌɎɤɔɡ ɍɧɗɔ ɚɛɑɜɔɜɚɎɌəɧ ɚɞɖɜɧɞɧɘ ɝɛɚ-

ɝɚɍɚɘ əɌ 2-3 ɝɟɞɖɔ ɛɚɝɗɑ ɞɜɌɎɘɧ, ɟ 5 ɛɚɝɞɜɌ-

ɐɌɎɤɔɡ ɍɧɗɚ ɛɜɚɎɑɐɑəɚ ɩəɐɚɛɜɚɞɑɓɔɜɚɎɌəɔɑ 

Ɍɚɜɞɧ. 

3 ɝɞɑɛɑəɨ (Grade III) ɍɧɗɌ ɎɧɫɎɗɑəɌ ɟ 3 ɛɚ-

ɝɞɜɌɐɌɎɤɔɡ Ɏ Ɏɔɐɑ ɍɚɗɨɤɚɕ ɗɚɒəɚɕ ɌəɑɎɜɔɓɘɧ 

ɍɚɗɨɤɑ 50% ɚɖɜɟɒəɚɝɞɔ Ɍɚɜɞɧ. Ȯ əɌɞɔɎəɟɪ 

ɠɌɓɟ ɔɝɝɗɑɐɚɎɌəɔɫ ɗɚɒəɌɫ ɌəɑɎɜɔɓɘɌ ɔɘɔɞɔ-

ɜɚɎɌɗɌ əɌɗɔɣɔɑ ɛɌɜɌɌɚɜɞɌɗɨəɚɕ ɏɑɘɌɞɚɘɧ (ɜɔɝ. 

4 Ɍ, 5 Ɍ). Ȯ ɌɜɞɑɜɔɌɗɨəɟɪ ɠɌɓɟ ɖɚəɞɜɌɝɞəɚɏɚ 

ɟɝɔɗɑəɔɫ ɣɑɞɖɚ ɎɔɓɟɌɗɔɓɔɜɚɎɌɗɌɝɨ ɍɚɗɨɤɌɫ 

ɗɚɒəɌɫ ɌəɑɎɜɔɓɘɌ (ɜɔɝ. 4 ɍ, 5 ɍ).  

Ȯɚ Ɏɝɑɡ ɞɜɑɡ ɝɗɟɣɌɫɡ ɛɚɎɜɑɒɐɑəɔɑ Ɍɚɜɞɧ 

ɐɔɌɏəɚɝɞɔɜɚɎɌɗɔ ɣɑɜɑɓ 10-15 ɐəɑɕ ɛɚɝɗɑ ɞɜɌɎ-

ɘɧ Ɏ ȹȴȴ ɝɖɚɜɚɕ ɛɚɘɚɥɔ ɔɘ. ȹ.Ȯ. ȽɖɗɔɠɚɝɚɎ-

ɝɖɚɏɚ. Ȯɝɑ ɩɞɔ ɛɌɢɔɑəɞɧ ɍɧɗɔ ɛɑɜɑɎɑɐɑəɧ ɔɓ 

ɐɜɟɏɔɡ ɗɑɣɑɍəɧɡ ɟɣɜɑɒɐɑəɔɕ ɛɚ ɛɚɎɚɐɟ ɞɫɒɑ-

ɗɚɕ ɝɚɣɑɞɌəəɚɕ ɞɜɌɎɘɧ. Ⱥɐəɚɘɟ ɔɓ ɩɞɔɡ ɛɌɢɔ-

ɑəɞɚɎ Ɏ ɐɜɟɏɚɘ ɗɑɣɑɍəɚɘ ɟɣɜɑɒɐɑəɔɔ ɍɧɗɌ Ɏɧ-

ɛɚɗəɑəɌ ɗɌɛɌɜɚɞɚɘɔɫ, ɝɛɗɑəɩɖɞɚɘɔɫ, ɟɤɔɎɌəɔɑ 

ɜɌɓɜɧɎɚɎ ɛɑɣɑəɔ ɔ ɐɔɌɠɜɌɏɘɧ.  

ȴɓ ɞɜɑɡ ɛɚɝɞɜɌɐɌɎɤɔɡ ɝ ɍɚɗɨɤɚɕ ɗɚɒəɚɕ 

ɌəɑɎɜɔɓɘɚɕ (Grade III) ɐɎɟɘ ɍɧɗɚ Ɏɧɛɚɗəɑəɚ ɩə-

ɐɚɛɜɚɞɑɓɔɜɚɎɌəɔɑ Ɍɚɜɞɧ, ɚɐɔə ɛɚɏɔɍ əɌ ɠɚəɑ 

ɚɝɞɜɚ Ɏɚɓəɔɖɤɑɏɚ ɜɌɓɜɧɎɌ.  

4 ɝɞɑɛɑəɨ (Grade IV) ð ɛɚɗəɧɕ ɜɌɓɜɧɎ Ɍɚɜ-

ɞɧ əɌɍɗɪɐɌɗɝɫ ɟ 4 ɛɚɝɞɜɌɐɌɎɤɔɡ. ȹɌ ɘɚɘɑəɞ 

ɛɜɚɎɑɐɑəɔɫ ȶȾ ɍɧɗɔ ɚɞɘɑɣɑəɧ ɛɜɔɓəɌɖɔ ɩɖɝ-

ɞɜɌɎɌɓɌɢɔɔ ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ (ɜɔɝ. 6 Ɍ, 

ɍ).  

Ⱥɍɦɑɘ ɏɑɘɌɞɚɘɧ ɝɜɑɐɚɝɞɑəɔɫ ɟ ɩɞɔɡ ɛɌɢɔ-

ɑəɞɚɎ ɝɚɝɞɌɎɔɗ ɚɞ 17 ɝɘ3 ɐɚ 791 ɝɘ3  (ɜɔɝ. 7 Ɍ, 

ɍ). 

ȰɎɟɘ ɛɌɢɔɑəɞɌɘ ɝ ɛɚɗəɧɘ ɜɌɓɜɧɎɚɘ Ɍɚɜ-

ɞɧ (Grade IV) ɟɐɌɗɚɝɨ Ɏɧɛɚɗəɔɞɨ ɩəɐɚɛɜɚɞɑɓɔ-

ɜɚɎɌəɔɑ Ɍɚɜɞɧ ɝ ɍɗɌɏɚɛɜɔɫɞəɧɘ ɔɝɡɚɐɚɘ, ɐɎɌ 

ɐɜɟɏɔɡ ɛɚɝɞɜɌɐɌɎɤɔɡ ɛɚɏɔɍɗɔ əɌ Ɏɧɝɚɞɑ ɖɜɚɎɚ-

ɞɑɣɑəɔɫ.  

Ⱥɍɝɟɒɐɑəɔɑ.  

ȿ ɛɌɢɔɑəɞɚɎ ɝɚ ɝɞɌɍɔɗɨəɚɕ ɏɑɘɚɐɔəɌɘɔ-

ɖɚɕ ɔɝɛɚɗɨɓɚɎɌəɔɑ ɖɗɌɝɝɔɠɔɖɌɢɔɔ ɞɫɒɑɝɞɔ ɛɚ-

Ɏɜɑɒɐɑəɔɫ Ɍɚɜɞɧ ɛɚ ɜɑɓɟɗɨɞɌɞɌɘ ȶȾ ɐɌɑɞ Ɏɚɓ-

ɘɚɒəɚɝɞɨ ɚɛɜɑɐɑɗɔɞɨ ɝɞɑɛɑəɨ ɝɞɌɍɔɗɨəɚɝɞɔ 

Ɍɚɜɞɧ, ɛɜɚɏəɚɓɔɜɚɎɌɞɨ ɜɔɝɖ ɑɑ ɜɌɓɜɧɎɌ ɔ Ɏɧ-

ɍɜɌɞɨ Ɏɔɐ ɚɛɞɔɘɌɗɨəɚɏɚ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ Ɏɘɑ-

ɤɌɞɑɗɨɝɞɎɌ (ɜɌəəɑɑ ɔɗɔ ɚɞɝɜɚɣɑəəɚɑ). 

ȻɌɢɔɑəɞɌɘ ɝ ɞɜɌɎɘɚɕ Ɍɚɜɞɧ ɔ ɚɐəɚɎɜɑ-

ɘɑəəɧɘɔ ɝɚɣɑɞɌəəɧɘɔ ɛɚɎɜɑɒɐɑəɔɫɘɔ ɐɜɟɏɔɡ 

ɚɍɗɌɝɞɑɕ, əɌ ɠɚəɑ ɟɛɜɌɎɗɫɑɘɚɕ ɏɔɛɚɞɚəɔɔ, 

ɔɘɑɑɞɝɫ Ɏɚɓɘɚɒəɚɝɞɨ Ɏɧɛɚɗəɔɞɨ ɩəɐɚɛɜɚɞɑɓɔ-

ɜɚɎɌəɔɑ Ɍɚɜɞɧ ɔ ɚɛɑɜɌɞɔɎəɚɑ ɎɘɑɤɌɞɑɗɨɝɞɎɚ 

ɐɜɟɏɔɡ ɚɍɗɌɝɞɑɕ. 

ȮɧɎɚɐɧ.  

Ȼɜɔ ɚɍɝɗɑɐɚɎɌəɔɔ ɛɌɢɔɑəɞɚɎ ɝ ɞɫɒɑɗɚɕ 

ɝɚɣɑɞɌəəɚɕ ɞɜɌɎɘɚɕ ɢɑɗɑɝɚɚɍɜɌɓəɚ ɛɜɚɎɚɐɔɞɨ 

ɚɐəɚɘɚɘɑəɞəɚ ȶȾ əɑɝɖɚɗɨɖɔɡ ɌəɌɞɚɘɔɣɑɝɖɔɡ 

ɚɍɗɌɝɞɑɕ. 

ȺɢɑəɖɌ  ɝɞɜɟɖɞɟɜ  ɝɜɑɐɚɝɞɑəɔɫ  ɟ  ɛɚɝɞɜɌ- 
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ȼɔɝ. 3 (Fig. 3) 

ȼɔɝ. 3.    ȶȾ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕɖɗɑɞɖɔ ɝ ɖɚəɞɜɌɝɞ-

əɧɘ ɟɝɔɗɑəɔɑɘ, ɌɖɝɔɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ. 

2 ɝɞɑɛɑəɨ ð  ɗɚɒəɌɫ ɌəɑɎɜɔɓɘɌ ɘɌɗɧɡ ɜɌɓɘɑɜɚɎ. 

Fig. 3.   Chest CT, axial view, arterial phase.  

2 grade ð small false aneurism.  

 

ȼɔɝ. 4 Ɍ (Fig. 4 Ɍ) 

 

ȼɔɝ. 4 ɍ (Fig. 4 Ɏ) 

ȼɔɝ. 4.    ȶȾ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ. 

Ɍ - aɖɝɔɌɗɨəɌɫ ɛɜɚɑɖɢɔɫ, əɌɞɔɎəɌɫ ɝɑɜɔɫ; ɍ - aɖɝɔɌɗɨəɌɫ ɛɜɚɑɖɢɔɫ, ɌɜɞɑɜɔɌɗɨəɌɫ ɠɌɓɌ ɖɚəɞɜɌɝɞ-

əɚɏɚ ɟɝɔɗɑəɔɫ. 3 ɝɞɑɛɑəɨ ð  ɍɚɗɨɤɌɫ ɗɚɒəɌɫ ɌəɑɎɜɔɓɘɌ.  

Fig. 4.    Chest CT. 

a- axial  view, native;  b- axial view, arterial phase. 3 grade  ð big  false  aneurism .  

 

ȼɔɝ. 5 Ɍ (Fig. 5 Ɍ) 

 

ȼɔɝ. 5 ɍ (Fig. 5 Ɏ) 

ȼɔɝ. 5.    ȶȾ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ. 

Ɍ - ȬɖɝɔɌɗɨəɌɫ ɛɜɚɑɖɢɔɫ, əɌɞɔɎəɌɫ ɝɑɜɔɫ.  

ɍ - ȬɖɝɔɌɗɨəɌɫ ɛɜɚɑɖɢɔɫ, ɌɜɞɑɜɔɌɗɨəɌɫ ɠɌɓɌ ɖɚəɞɜɌɝɞəɚɏɚ ɟɝɔɗɑəɔɫ. 3 ɝɞɑɛɑəɨ ð  ɍɚɗɨɤɌɫ ɗɚɒəɌɫ 

ɌəɑɎɜɔɓɘɌ.  

Fig. 5.    Chest  CT. 

a ð axial  view, native . b - axial view, arterial phase. 3 grade  ð big  false  aneurism . 
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ɐɌɎɤɔɡ ɝ ɞɫɒɑɗɚɕ ɝɚɣɑɞɌəəɚɕ ɞɜɌɎɘɚɕ ɐɚɗɒəɌ 

ɛɜɚɎɚɐɔɞɨɝɫ əɌ ɚɝəɚɎɌəɔɔ ɐɌəəɧɡ ɖɚɘɛɨɪɞɑɜ-

əɚɕ ɞɚɘɚɏɜɌɠɔɔ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ ɝ ɚɍɫ-

ɓɌɞɑɗɨəɧɘ ɎəɟɞɜɔɎɑəəɧɘ ɎɎɑɐɑəɔɑɘ ɖɚəɞɜɌɝɞ-

əɚɏɚ ɛɜɑɛɌɜɌɞɌ.  

Ȱɗɫ ɛɚɎɧɤɑəɔɫ ɞɚɣəɚɝɞɔ ɘɑɞɚɐɌ əɑɚɍɡɚ-

ɐɔɘɚ Ɏɧɛɚɗəɫɞɨ ɛɚɝɞɜɚɑəɔɑ ɘəɚɏɚɛɗɚɝɖɚɝɞəɧɡ 

ɔ ɞɜɑɡɘɑɜəɧɡ ɜɑɠɚɜɘɌɢɔɕ, ɛɚɓɎɚɗɫɪɥɔɡ ɗɟɣ-

ɤɑ ɎɔɓɟɌɗɔɓɔɜɚɎɌɞɨ Ɏɑɝɨ ɚɍɦɑɘ ɛɚɎɜɑɒɐɑəɔɕ 

ɏɜɟɐəɚɕ Ɍɚɜɞɧ.  

Ȯɧɍɚɜ ɘɑɞɚɐɌ ɗɑɣɑəɔɫ ɛɚɝɞɜɌɐɌɎɤɔɡ ɝ 

ɞɜɌɎɘɚɕ ɏɜɟɐəɚɏɚ ɚɞɐɑɗɌ Ɍɚɜɞɧ ɚɝəɚɎɌə əɌ ɔɝ-

ɛɚɗɨɓɚɎɌəɔɔ ɩəɐɚɛɜɚɞɑɓɔɜɚɎɌəɔɫ, ɖɌɖ ɩɠɠɑɖ-

ɞɔɎəɚɏɚ ɔ ɘɌɗɚɞɜɌɎɘɌɞɔɣəɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ, 

ɖɚɞɚɜɚɑ ɘɚɒəɚ ɛɜɔɘɑəɫɞɨ ɚɐəɚɎɜɑɘɑəəɚ ɝ ɐɜɟ-

ɏɔɘɔ ɡɔɜɟɜɏɔɣɑɝɖɔɘɔ ɘɑɞɚɐɌɘɔ ɗɑɣɑəɔɫ. 

ȴɝɞɚɣəɔɖ ɠɔəɌəɝɔɜɚɎɌəɔɫ ɔ ɖɚəɠɗɔɖɞ 

ɔəɞɑɜɑɝɚɎ. 

ȬɎɞɚɜɧ ɐɌəəɚɕ ɝɞɌɞɨɔ ɛɚɐɞɎɑɜɐɔɗɔ ɚɞ-

ɝɟɞɝɞɎɔɑ ɠɔəɌəɝɚɎɚɕ ɛɚɐɐɑɜɒɖɔ ɔɝɝɗɑɐɚɎɌəɔɫ 

ɔ ɖɚəɠɗɔɖɞɌ ɔəɞɑɜɑɝɚɎ, ɚ ɖɚɞɚɜɧɡ əɑɚɍɡɚɐɔɘɚ 

ɝɚɚɍɥɔɞɨ.

 

ȼɔɝ. 6 Ɍ (Fig. 6 Ɍ) 

 

ȼɔɝ. 6 ɍ (Fig. 6 Ɏ) 

ȼɔɝ. 6.    ȶȾ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ, ɌɜɞɑɜɔɌɗɨəɌɫ ɠɌɓɌ ɖɚəɞɜɌɝɞəɚɏɚ ɟɝɔɗɑəɔɫ. ȾɜɑɡɘɑɜəɌɫ ɜɑ-

ɖɚəɝɞɜɟɖɢɔɫ.  

4 ɝɞɑɛɑəɨ ð ɛɚɗəɧɕ ɜɌɓɜɧɎ ɏɜɟɐəɚɕ Ɍɚɜɞɧ əɌ ɟɜɚɎəɑ ɛɑɜɑɤɑɕɖɌ ɝ ɩɖɝɞɜɌɎɌɓɌɢɔɑɕ ɖɚəɞɜɌɝɞəɚɏɚ 

ɛɜɑɛɌɜɌɞɌ. 

Fig. 6.    Chest  CT, arterial  phase . 3D-reconstruction .  

4 grade ð full rupture of thoracic aor ta on neck level with extravasation.   

 

ȼɔɝ. 7 Ɍ (Fig. 7 Ɍ) 

 

ȼɔɝ. 7 ɍ (Fig. 7 Ɏ) 

ȼɔɝ. 7.    ȶȾ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ. 

Ɍ - ȬɖɝɔɌɗɨəɌɫ ɛɜɚɑɖɢɔɫ, əɌɞɔɎəɌɫ ɝɑɜɔɫ. ȯɑɘɌɞɚɘɌ ɝɜɑɐɚɝɞɑəɔɫ əɑ ɐɔɠɠɑɜɑəɢɔɜɟɑɞɝɫ ɚɞ Ɍɚɜɞɧ. 

ɍ - ȬɖɝɔɌɗɨəɌɫ ɛɜɚɑɖɢɔɫ, ɌɜɞɑɜɔɌɗɨəɌɫ ɠɌɓɌ ɖɚəɞɜɌɝɞəɚɏɚ ɟɝɔɗɑəɔɫ. ȯɑɘɌɞɚɘɌ ɝɜɑɐɚɝɞɑəɔɫ ɚɍɦɑ-

ɘɚɘ 791 ɝɘ3.  

Fig. 7.    Chest  CT. 

Ɍ ð axial  view, native . Hematoma of mediastinum i s not differentiated from aorta .   

b - axial view, arterial phase .  Hematoma of mediastinum  volume 791 cm3.  
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ȶȾ Ȯ ȰȴȬȯȹȺȽȾȴȶȱ ɉȶȽȾȼȱȹȹȺȵ ȬȭȰȺȸȴȹȬȷɈȹȺȵ ȻȬȾȺȷȺȯȴȴ  

ȹȱȾȼȬȮȸȬȾȴɃȱȽȶȺȯȺ ȯȱȹȱȳȬ 

 

ȬɜɌɍɗɔəɝɖɔɕ Ȭ.Ȯ.1,2, ȸɌɏɐɑɍɟɜɌ Ɋ.Ȭ.1 

 
ɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. ȺɢɑəɖɌ ɝɞɜɟɖɞɟɜɧ ɓɌɍɚɗɑɎɌɑɘɚɝɞɔ ɔ ɐɑɘɚəɝɞɜɌɢɔɫ ȶȾ-

ɝɑɘɔɚɞɔɖɔ ɚɝəɚɎəɧɡ ɓɌɍɚɗɑɎɌəɔɕ ɝɜɑɐɔ ɛɌɢɔɑəɞɚɎ ɝ ɖɗɔəɔɣɑɝɖɚɕ ɖɌɜɞɔəɚɕ 

ɚɝɞɜɚɏɚ ɒɔɎɚɞɌ əɑɞɜɌɎɘɌɞɔɣɑɝɖɚɏɚ ɏɑəɑɓɌ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. 905 ɔɝɝɗɑɐɚɎɌəɔɕ ɚɜɏɌəɚɎ ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ, Ɏɧɛɚɗ-

əɑəəɧɡ Ɏ 2016 ɏɚɐɟ Ɏ ȯȶȭ ɔɘ. Ƚ.Ȼ. ȭɚɞɖɔəɌ əɌ ɞɚɘɚɏɜɌɠɑ Phillips Ingenuity ɟ ɛɌɢɔɑəɞɚɎ 

ɝ ɖɗɔəɔɣɑɝɖɚɕ ɖɌɜɞɔəɚɕ ɚɝɞɜɚɏɚ ɒɔɎɚɞɌ. ȴɝɝɗɑɐɚɎɌəɔɫ ɛɜɚɎɚɐɔɗɔɝɨ, Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ 

ɛɜɑɐɛɚɗɌɏɌɑɘɚɕ ɛɌɞɚɗɚɏɔɔ, əɌɞɔɎəɚ, ɝ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ per os ɔ/ɔɗɔ ɝ ɎəɟɞɜɔɎɑə-

əɧɘ ɍɚɗɪɝəɧɘ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ. 

ȼɑɓɟɗɨɞɌɞɧ. ȹɌɔɍɚɗɑɑ ɣɌɝɞɧɘɔ ɛɜɔɣɔəɌɘɔ ɚɍɜɌɥɑəɔɫ ɓɌ ɘɑɐɔɢɔəɝɖɚɕ ɛɚɘɚ-

ɥɨɪ ɚɖɌɓɌɗɔɝɨ: ɚɝɞɜɌɫ ɖɔɤɑɣəɌɫ əɑɛɜɚɡɚɐɔɘɚɝɞɨ Ɏ ɜɑɓɟɗɨɞɌɞɑ ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ ɔɓɘɑəɑ-

əɔɕ ɚɜɏɌəɚɎ ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ ɜɌɓɗɔɣəɚɏɚ ɡɌɜɌɖɞɑɜɌ ɓɌ ɔɝɖɗɪɣɑəɔɑɘ ɚɛɟɡɚɗɑɎɚɏɚ ɝɞɑ-

əɚɓɌ (27%), ɛɌəɖɜɑɌɞɔɞɧ (9%), ɘɚɣɑɖɌɘɑəəɌɫ ɍɚɗɑɓəɨ ɔ ɑɑ ɚɝɗɚɒəɑəɔɫ (8%), ɚəɖɚɗɚɏɔɣɑ-

ɝɖɔɕ ɛɜɚɢɑɝɝ əɑɛɚɝɜɑɐɝɞɎɑəəɚ ɔ ɑɏɚ ɚɝɗɚɒəɑəɔɫ (7%), ɎɚɝɛɌɗɔɞɑɗɨəɧɑ ɔɓɘɑəɑəɔɫ 

ɒɑɗɣəɚɏɚ ɛɟɓɧɜɫ ɔ ɒɑɗɣəɧɡ ɛɜɚɞɚɖɚɎ (4%), ɎɚɝɛɌɗɔɞɑɗɨəɧɑ ɔɓɘɑəɑəɔɫ ɛɚɣɑɖ (3%). 

ȾɌɖɒɑ ɓəɌɣɔɘɧɕ Ɏɑɝ Ɏ ɝɞɜɟɖɞɟɜɑ ɓɌɍɚɗɑɎɌɑɘɚɝɞɔ ɝɚɝɞɌɎɔɗɔ əɚɓɚɗɚɏɔɔ əɑɚɛɟɡɚɗɑɎɚɏɚ 

ɏɑəɑɓɌ, ɘɌəɔɠɑɝɞɔɜɟɪɥɔɑ ɛɑɜɠɚɜɌɢɔɑɕ  ɛɚɗɚɏɚ ɚɜɏɌəɌ (2,5%), ɞɜɚɘɍɚɓɚɘ ɝɚɝɟɐɚɎ 

ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ (2%), ɎəɑɚɜɏɌəəɧɑ ɎɚɝɛɌɗɔɞɑɗɨəɧɑ ɔɓɘɑəɑəɔɫ (2%). ȷɔɤɨ Ɏ 5% ɝɗɟɣɌ-

ɑɎ ɛɜɔ əɌɗɔɣɔɔ ɖɗɔəɔɣɑɝɖɚɕ ɖɌɜɞɔəɧ əɑ ɟɐɌɗɚɝɨ ɐɚɝɞɚɎɑɜəɚ ɚɍəɌɜɟɒɔɞɨ ɛɜɔɓəɌɖɚɎ 

ɛɌɞɚɗɚɏɔɣɑɝɖɚɏɚ ɛɜɚɢɑɝɝɌ. ȮɧɫɎɗɑəɧ ɚɝəɚɎəɧɑ ɡɌɜɌɖɞɑɜɔɝɞɔɖɔ ɏɜɟɛɛɧ ɜɔɝɖɌ Ɏɚɓəɔɖ-

əɚɎɑəɔɫ ɚɝɞɜɚɕ ɌɍɐɚɘɔəɌɗɨəɚɕ ɛɌɞɚɗɚɏɔɔ ɞɌɖɔɑ, ɖɌɖ ɎɚɓɜɌɝɞ 32-67 ɗɑɞ, ɘɟɒɝɖɚɕ ɛɚɗ. 

ȾɌɖɒɑ ɛɜɚɎɑɐɑə ɍɚɗɑɑ ɐɑɞɌɗɨəɧɕ ɌəɌɗɔɓ ɠɌɖɞɚɜɚɎ ɜɔɝɖɌ Ɏəɟɞɜɔ ɝɞɌɞɔɝɞɔɣɑɝɖɔ əɌɔɍɚ-

ɗɑɑ ɓəɌɣɔɘɧɡ əɚɓɚɗɚɏɔɣɑɝɖɔɡ ɏɜɟɛɛ. ȻɚɖɌɓɌɞɑɗɨ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɕ ɩɠɠɑɖɞɔɎəɚɝɞɔ ɘəɚ-

ɏɚɝɜɑɓɚɎɚɕ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ (ȶȾ) ɐɗɫ Ɏɧɤɑɛɑɜɑɣɔɝɗɑəəɧɡ ɓɌɍɚɗɑɎɌəɔɕ ɎɌɜɨ-

ɔɜɚɎɌɗ ɚɞ 95% ɐɚ 97%, ɛɚɖɌɓɌɞɑɗɔ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɔ ɔ ɝɛɑɢɔɠɔɣəɚɝɞɔ ɘɑɞɚɐɌ Ɏ ɓɌɎɔ-

ɝɔɘɚɝɞɔ ɚɞ ɓɌɍɚɗɑɎɌəɔɫ ɍɧɗɔ 95-97,8% ɔ 93,2-97% ɝɚɚɞɎɑɞɝɞɎɑəəɚ, p>0,05. 

ȮɧɎɚɐɧ. ȶȾ Ɏ ɟɝɗɚɎɔɫɡ əɑɚɞɗɚɒəɚɕ ɘɑɐɔɢɔəɝɖɚɕ ɛɚɘɚɥɔ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɖɗɔəɔ-

ɣɑɝɖɚɕ ɖɌɜɞɔəɚɕ ɟɜɏɑəɞəɚɕ ɌɍɐɚɘɔəɌɗɨəɚɕ ɛɌɞɚɗɚɏɔɔ əɑɞɜɌɎɘɌɞɔɣɑɝɖɚɏɚ ɏɑəɑɓɌ ɛɚɓɎɚ-

ɗɫɑɞ ɐɚɝɞɌɞɚɣəɚ ɞɚɣəɚ ɚɛɜɑɐɑɗɫɞɨ ɡɌɜɌɖɞɑɜ ɓɌɍɚɗɑɎɌəɔɫ. ȮɧɫɎɗɑəɔɑ ɏɜɟɛɛɧ ɜɔɝɖɌ Ɏ 

ɝɞɜɟɖɞɟɜɑ ɚɝɞɜɚɕ əɑɞɜɌɎɘɌɞɔɣɑɝɖɚɕ ɌɍɐɚɘɔəɌɗɨəɚɕ ɛɌɞɚɗɚɏɔɔ ɝɛɚɝɚɍɝɞɎɟɑɞ ɚɝɟɥɑɝɞɎ-

ɗɑəɔɪ ɜɌəəɑɕ ɐɔɌɏəɚɝɞɔɖɔ ɔ ɛɜɚɎɑɐɑəɔɪ ɝɎɚɑɎɜɑɘɑəəɚɏɚ ɗɑɣɑəɔɫ Ɏ ɎɧɤɑɟɖɌɓɌəəɧɡ 

ɏɜɟɛɛɌɡ ɛɌɢɔɑəɞɚɎ. 

 

ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɘɑɐɔɢɔəɝɖɌɫ ɎɔɓɟɌɗɔɓɌɢɔɫ, ȶȾ, ɚɝɞɜɧɕ ɒɔɎɚɞ, əɑɚɞɗɚɒəɌɫ ɘɑ-

ɐɔɢɔəɌ. 
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ȺȼȴȯȴȹȬȷɈȹȬɋ ȽȾȬȾɈɋ 

 

 

1 ð ȯȭȿȳ çȯɚɜɚɐɝɖɌɫ ɖɗɔ-

əɔɣɑɝɖɌɫ ɍɚɗɨəɔɢɌ ɔɘ. 

Ƚ.Ȼ. ȭɚɞɖɔəɌ Ȱȳ ɏ. 

ȸɚɝɖɎɧè.  

2 ð ɀȯȬȺȿ ȮȺ ȻɑɜɎɧɕ 

ȸȯȸȿ ɔɘ. ȴ.ȸ. ȽɑɣɑəɚɎɌ 

ȸɔəɓɐɜɌɎɌ ȼɚɝɝɔɔ  

(ȽɑɣɑəɚɎɝɖɔɕ  

ɟəɔɎɑɜɝɔɞɑɞ). 

ɏ. ȸɚɝɖɎɌ, ȼɚɝɝɔɫ. 
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CT IN THE DIAGNOSIS OF NONTRAUMATIC ACUTE ABDOMEN 

 

Arablinskiy A.V. 1,2, Magdebura Yu.A. 1 

 

urpose . Evaluation of the morbidity structure and demonstration CT -semiotics of 

the main diseases in patients with nontraumatic acute abdomen.  

Materials and methods . 905 studies of the abdomen performed in 2 016 in the 

State Clinical Hospital named after S.P. Botkin in patients with acute abdomen. The studies 

were conducted natively, with contrasting per os, with intravenous enhancement, depending 

on the expected pathology.  

Results . The most common causes of a cute abdomen were: acute intestinal obstru c-

tion (27%), pancreatitis (9%), urolithiasis and its complications (8%), oncology directly and 

its complications (7%), inflammatory changes in the gallbladder and diliary ducts (4%), i n-

flammatory changes in the kid neys (3%). Also significant weight in the structure of morbid i-

ty was perforation of the bowel (2.5%), mesenteric thrombosis (2%), extraorganic inflamm a-

tory changes (2%). Only 5% of cases failed to reliably detect signs of a pathological process 

in the pres ence of a clinical picture. The main characteristics of the risk group for the eme r-

gence of acute abdominal pathology, such as the age of 32 -67 years, the male sex, are r e-

vealed. A more detailed analysis of risk factors within the statistically most signif icant nos o-

logical groups was also carried out. The diagnostic efficiency index of multislice computed 

tomography (CT) for the above diseases varied from 95% to 97%, the sensitivity and specifi c-

ity of the method depending on the disease were 95 -97.8% and 93 .2-97%, respectively,  p> 

0.05.  

Conclusions . CT allows to determine the nature of the disease quite accurately in 

emergency medical care in patients with nontraumatic urgent abdominal pathology. The 

identification of a risk group in the structure of acute nontraumatic abdominal pathology 

facilitates early diagnosis and timely treatment.  
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ɚɏɗɌɝəɚ ɛɜɚɞɚɖɚɗɟ ɛɚ ɚɖɌɓɌəɔɪ ɝɖɚ-

ɜɚɕ ɘɑɐɔɢɔəɝɖɚɕ ɛɚɘɚɥɔ ɛɜɔ ɚɝɞɜɚɘ 

ɒɔɎɚɞɑ ȺȺȼ çȼɚɝɝɔɕɝɖɚɑ ɚɍɥɑɝɞɎɚ 

ɝɖɚɜɚɕ ɘɑɐɔɢɔəɝɖɚɕ ɛɚɘɚɥɔè çɚɝɞ-

ɜɧɕ ɒɔɎɚɞè (ȸȶȭ-10 R10.0) ð ɖɗɔəɔɣɑɝɖɔɕ 

ɝɔɘɛɞɚɘɚɖɚɘɛɗɑɖɝ, ɜɌɓɎɔɎɌɪɥɔɕɝɫ ɛɜɔ ɛɚ-

Ɏɜɑɒɐɑəɔɫɡ ɔ ɚɝɞɜɧɡ ɡɔɜɟɜɏɔɣɑɝɖɔɡ ɓɌɍɚɗɑɎɌ-

əɔɫɡ ɚɜɏɌəɚɎ ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ. Ⱥɝɞɜɧɕ ɒɔɎɚɞ 

əɑ ɫɎɗɫɑɞɝɫ ɚɖɚəɣɌɞɑɗɨəɧɘ ɐɔɌɏəɚɓɚɘ ɔ əɚɝɔɞ 

çɜɌɍɚɣɔɕè ɡɌɜɌɖɞɑɜ ɐɚ ɞɑɡ ɛɚɜ, ɛɚɖɌ əɑ ɍɟɐɑɞ 

ɟɝɞɌəɚɎɗɑəɌ ɞɚɣəɌɫ ɛɜɔɣɔəɌ ɟɡɟɐɤɑəɔɫ ɝɚɝɞɚ-

ɫəɔɫ ɛɌɢɔɑəɞɌ, ɔ ɝɗɟɒɔɞ ɚɝəɚɎɌəɔɑɘ ɐɗɫ ɩɖɝ-

ɞɜɑəəɚɕ ɏɚɝɛɔɞɌɗɔɓɌɢɔɔ ɍɚɗɨəɚɏɚ [1]. 

Ⱥɝɞɜɧɕ ɒɔɎɚɞ ɔɗɔ ɚɝɞɜɌɫ ɌɍɐɚɘɔəɌɗɨəɌɫ 

ɍɚɗɨ (ȺȬȭ) ɫɎɗɫɑɞɝɫ ɚɐəɔɘ ɔɓ əɌɔɍɚɗɑɑ ɣɌɝɞɧɡ 

ɚɝəɚɎɌəɔɕ ɐɗɫ ɚɍɜɌɥɑəɔɫ ɓɌ ɘɑɐɔɢɔəɝɖɚɕ ɛɚ-

ɘɚɥɨɪ ɔ ɩɖɝɞɜɑəəɚɕ ɏɚɝɛɔɞɌɗɔɓɌɢɔɔ. Ȼɚ ɜɌɓ-

ɗɔɣəɧɘ ɐɌəəɧɘ, ɚɞ 5% ɐɚ 10% ɛɌɢɔɑəɞɚɎ ɚɞ 

ɚɍɥɑɏɚ ɣɔɝɗɌ ɛɚɝɞɟɛɌɪɥɔɡ ɛɚ ɖɌəɌɗɟ ɝɖɚɜɚɕ 

ɘɑɐɔɢɔəɝɖɚɕ ɛɚɘɚɥɔ ɚɞəɚɝɫɞɝɫ ɖ ɏɜɟɛɛɑ ɍɚɗɨ-

əɧɡ ɝ ɚɝɞɜɚɕ ɌɍɐɚɘɔəɌɗɨəɚɕ ɍɚɗɨɪ [2 - 4].  

ȻɌɢɔɑəɞɧ ɝ ɐɌəəɧɘ ɛɑɜɎɔɣəɧɘ ɐɔɌɏəɚ-

ɓɚɘ ɝɚɝɞɌɎɗɫɪɞ ɚɐəɚɎɜɑɘɑəəɚ ɍɚɗɨɤɟɪ ɔ ɜɌɓ-

əɚɜɚɐəɟɪ ɏɜɟɛɛɟ. ȻɜɔɣɔəɌɘɔ ɛɚɫɎɗɑəɔɫ ɍɚɗɑ-

Ɏɚɏɚ ɝɔəɐɜɚɘɌ ɘɚɏɟɞ ɍɧɞɨ ɖɌɖ ɚɝɞɜɧɑ ɡɔɜɟɜɏɔ-

ɣɑɝɖɔɑ ɓɌɍɚɗɑɎɌəɔɫ ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ, ɞɜɑɍɟɪ-

ɥɔɑ əɑɓɌɘɑɐɗɔɞɑɗɨəɚɏɚ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɎɘɑɤɌ-

ɞɑɗɨɝɞɎɌ, ɞɌɖ ɔ ɓɌɍɚɗɑɎɌəɔɫ, əɚɝɫɥɔɑ ɛɜɑɔɘɟ-

ɥɑɝɞɎɑəəɚ ɠɟəɖɢɔɚəɌɗɨəɧɕ ɡɌɜɌɖɞɑɜ (əɑɝɛɑ-

ɢɔɠɔɣɑɝɖɌɫ ɌɍɐɚɘɔəɌɗɨəɌɫ ɍɚɗɨ) ɝ Ɏɚɓɘɚɒəɚ-

ɝɞɨɪ ɗɑɣɑəɔɫ Ɏ ɌɘɍɟɗɌɞɚɜəɧɡ ɟɝɗɚɎɔɫɡ. Ȼɚɩɞɚ-

ɘɟ ɜɌəəɫɫ ɛɚɝɞɌəɚɎɖɌ ɚɖɚəɣɌɞɑɗɨəɚɏɚ ɐɔɌɏəɚ-

ɓɌ, ɜɌɝɛɜɑɐɑɗɑəɔɑ ɛɌɢɔɑəɞɚɎ ɛɚ ɝɚɚɞɎɑɞɝɞɎɟɪ-

ɥɔɘ ɖɌəɌɗɌɘ ɔ ɚɖɌɓɌəɔɑ ɝɎɚɑɎɜɑɘɑəəɚɕ ɖɎɌ-

ɗɔɠɔɢɔɜɚɎɌəəɚɕ ɛɚɘɚɥɔ ɝɛɚɝɚɍɝɞɎɟɑɞ əɑ ɞɚɗɨ-

ɖɚ ɝəɔɒɑəɔɪ ɗɑɞɌɗɨəɚɝɞɔ ɔ ɔəɎɌɗɔɐɔɓɌɢɔɔ 

ɍɚɗɨəɧɡ, Ɍ ɞɌɖɒɑ ɜɌɢɔɚəɌɗɨəɚɘɟ ɜɌɝɛɜɑɐɑɗɑ-

əɔɪ ɩɖɚəɚɘɔɣɑɝɖɔɡ ɔ ɞɜɟɐɚɎɧɡ ɜɑɝɟɜɝɚɎ ɘɑɐɔ-

ɢɔəɝɖɔɡ ɟɣɜɑɒɐɑəɔɕ. 

ȽɚɏɗɌɝəɚ ɐɌəəɧɘ ɘɔɜɚɎɚɕ ɝɞɌɞɔɝɞɔɖɔ, 

ɚɝəɚɎəɧɘɔ ɛɜɔɣɔəɌɘɔ ɜɌɓɎɔɞɔɫ ɚɝɞɜɚɏɚ ɒɔɎɚ-

ɞɌ ɫɎɗɫɪɞɝɫ: ɚɝɞɜɧɕ Ɍɛɛɑəɐɔɢɔɞ, ɚɝɞɜɧɕ ɡɚɗɑ- 
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ɢɔɝɞɔɞ, ɛɑɜɠɚɜɌɢɔɫ ɛɚɗɚɏɚ ɚɜɏɌəɌ, ɚɝɞɜɧɕ 

ɛɌəɖɜɑɌɞɔɞ, ɚɝɞɜɌɫ ɏɔəɑɖɚɗɚɏɔɣɑɝɖɌɫ ɛɌɞɚɗɚ-

ɏɔɫ, ɚəɖɚɗɚɏɔɣɑɝɖɔɑ ɓɌɍɚɗɑɎɌəɔɫ ɞɚəɖɚɕ ɔ ɞɚɗ-

ɝɞɚɕ ɖɔɤɚɖ, ɚɝɗɚɒəɑəəɧɕ ɐɔɎɑɜɞɔɖɟɗɔɞ, ɝɔə-

ɐɜɚɘ ɌɍɐɚɘɔəɌɗɨəɚɕ ɔɤɑɘɔɔ, ɞɜɚɘɍɚɓ ɘɑɓɑəɞɑ-

ɜɔɌɗɨəɧɡ ɝɚɝɟɐɚɎ, ɛɑɜɔɞɚəɔɞɧ ɜɌɓɗɔɣəɚɏɚ ɏɑ-

əɑɓɌ ɔ ɛɜɚɣɑɑ. Ƚɗɑɐɟɑɞ ɟɣɔɞɧɎɌɞɨ, ɣɞɚ Ɏ ɝɔɗɟ 

ɜɌɓɗɔɣəɚɕ ɝɞɑɛɑəɔ ɞɫɒɑɝɞɔ ɝɚɝɞɚɫəɔɫ ɛɌɢɔɑə-

ɞɚɎ, ɚɝɚɍɑəəɚɝɞɑɕ ɌəɌɘəɑɓɌ, ɐɌəəɧɡ ɛɑɜɎɔɣəɚ-

ɏɚ ȿȳȴ ɔ ɜɫɐɌ ɐɜɟɏɔɡ ɛɜɔɣɔə, ɣɌɝɞɨ ɛɌɢɔɑəɞɚɎ 

əɑ əɟɒɐɌɑɞɝɫ Ɏ ɛɜɚɎɑɐɑəɔɔ ȶȾ əɌ ɩɞɌɛɑ ɛɑɜ-

Ɏɔɣəɚɕ ɐɔɌɏəɚɝɞɔɖɔ. ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɝɞɜɟɖɞɟɜɌ 

ɓɌɍɚɗɑɎɌɑɘɚɝɞɔ, ɝɠɚɜɘɔɜɚɎɌəəɌɫ ɛɚ ɐɌəəɧɘ 

ɔɝɝɗɑɐɚɎɌəɔɕ Ɏ əɌɤɑɘ ɚɞɐɑɗɑəɔɔ, ɚɞɗɔɣɌɑɞɝɫ 

ɚɞ ɝɞɜɟɖɞɟɜɧ ɓɌɍɚɗɑɎɌɑɘɚɝɞɔ Ɏ ɏɜɟɛɛɑ çɚɝɞɜɚɏɚ 

ɒɔɎɚɞɌè ɝ ɡɔɜɟɜɏɔɣɑɝɖɚɕ ɞɚɣɖɔ ɓɜɑəɔɫ. 

ɂɑɗɨ. 

ȴɓɟɣɔɞɨ ɝɞɜɟɖɞɟɜɟ ɓɌɍɚɗɑɎɌɑɘɚɝɞɔ, ɛɜɚ-

ɐɑɘɚəɝɞɜɔɜɚɎɌɞɨ ȶȾ-ɝɑɘɔɚɞɔɖɟ əɑɖɚɞɚɜɧɡ ɛɌ-

ɞɚɗɚɏɔɣɑɝɖɔɡ ɝɚɝɞɚɫəɔɕ, ɚɢɑəɔɞɨ ɐɔɌɏəɚɝɞɔɣɑ-

ɝɖɟɪ ɓəɌɣɔɘɚɝɞɨ ȶȾ ɝɜɑɐɔ ɛɌɢɔɑəɞɚɎ ɝ ɖɗɔəɔ-

ɣɑɝɖɚɕ ɖɌɜɞɔəɚɕ ɚɝɞɜɚɏɚ ɒɔɎɚɞɌ əɑɞɜɌɎɘɌɞɔ-

ɣɑɝɖɚɏɚ ɏɑəɑɓɌ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. 

905 ɔɝɝɗɑɐɚɎɌəɔɕ ɚɜɏɌəɚɎ ɍɜɪɤəɚɕ ɛɚɗɚ-

ɝɞɔ, Ɏɧɛɚɗəɑəəɧɡ ɝ 01.01.2016 ɛɚ 01.12.2016 

ɏɏ. ɛɜɔ ɛɚɝɞɟɛɗɑəɔɔ Ɏ ɛɜɔɑɘəɚɑ ɚɞɐɑɗɑəɔɑ ȯȶȭ 

ɔɘ Ƚ.Ȼ. ȭɚɞɖɔəɌ əɌ 128-ɝɜɑɓɚɎɚɘ ɞɚɘɚɏɜɌɠɑ 

Phillips Ingenuity ɟ ɛɌɢɔɑəɞɚɎ ɝ ɖɗɔəɔɣɑɝɖɚɕ 

ɖɌɜɞɔəɚɕ ɚɝɞɜɚɏɚ ɒɔɎɚɞɌ. Ȯ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɢɑ-

ɗɔ ɔɝɝɗɑɐɚɎɌəɔɫ, ȶȾ ɛɜɚɎɚɐɔɗɌɝɨ ɗɔɍɚ əɌɞɔɎəɚ, 

ɝ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ per os (3-5% Ɏɚɐəɧɕ ɜɌɝ-

ɞɎɚɜ ɕɚɐɝɚɐɑɜɒɌɥɑɏɚ ɜɑəɞɏɑəɚɖɚəɞɜɌɝɞəɚɏɚ 

ɛɜɑɛɌɜɌɞɌ Ɏ ɚɍɦɑɘɑ 1 ɗ), ɗɔɍɚ ɝ ɎəɟɞɜɔɎɑəəɧɘ 

ɍɚɗɪɝəɧɘ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ (əɑɔɚəəɧɕ ɜɑəɞ-

ɏɑəɚɖɚəɞɜɌɝɞəɧɕ ɛɜɑɛɌɜɌɞ ɝ ɝɚɐɑɜɒɌəɔɑɘ ɕɚɐɌ 

350 -400 ɘɏ Ɏ ɚɍɦɑɘɑ ~100 ɘɗ). Ȯ əɑɖɚɞɚɜɧɡ ɝɗɟ-

ɣɌɫɡ ɛɜɚɎɚɐɔɗɚɝɨ ɖɚɘɛɗɑɖɝəɚɑ (ɞ.ə. çɐɎɚɕəɚɑè) 

ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑ.  

ȮɚɓɜɌɝɞəɚɕ ɐɔɌɛɌɓɚə ɛɌɢɔɑəɞɚɎ ɝɚɝɞɌɎɔɗ 

18 -89 ɗɑɞ, ɍɚɗɨɤɌɫ ɣɌɝɞɨ ɛɌɢɔɑəɞɚɎ (61%) ɘɚ-

ɗɚɒɑ 55 ɗɑɞ, ɛɜɑɔɘɟɥɑɝɞɎɑəəɚ ɗɔɢɌ ɘɟɒɝɖɚɏɚ 

ɛɚɗɌ (58%) (ɜɔɝ. 1). 

ȹɌɔɍɚɗɑɑ ɣɌɝɞɧɘɔ ɛɜɔɣɔəɌɘɔ ɟɡɟɐɤɑəɔɫ 

ɝɌɘɚɣɟɎɝɞɎɔɫ ɛɌɢɔɑəɞɚɎ ɍɧɗɔ: ɚɝɞɜɌɫ ɖɔɤɑɣ-

əɌɫ əɑɛɜɚɡɚɐɔɘɚɝɞɨ Ɏ ɜɑɓɟɗɨɞɌɞɑ ɛɌɞɚɗɚɏɔɣɑ-

ɝɖɔɡ ɔɓɘɑəɑəɔɕ ɚɜɏɌəɚɎ ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ ɜɌɓ-

ɗɔɣəɚɏɚ ɡɌɜɌɖɞɑɜɌ, ɓɌ ɔɝɖɗɪɣɑəɔɑɘ ɚɛɟɡɚɗɑɎɚɏɚ 

ɝɞɑəɚɓɌ (252 ɝɗɟɣɌɫ ð 27%), ɛɌəɖɜɑɌɞɔɞɧ (81 

ɝɗɟɣɌɕ ð 9%), ɘɚɣɑɖɌɘɑəəɌɫ ɍɚɗɑɓəɨ ɔ ɑɑ 

ɚɝɗɚɒəɑəɔɫ (73 ɝɗɟɣɌɫ ð 8%), ɚəɖɚɗɚɏɔɣɑɝɖɔɕ 

ɛɜɚɢɑɝɝ əɑɛɚɝɜɑɐɝɞɎɑəəɚ ɔ ɑɏɚ ɚɝɗɚɒəɑəɔɫ (58 

ɝɗɟɣɌɑɎ ð 7%), ɎɚɝɛɌɗɔɞɑɗɨəɧɑ ɔɓɘɑəɑəɔɫ 

ɒɑɗɣəɚɏɚ ɛɟɓɧɜɫ ɔ ɒɑɗɣəɧɡ ɛɜɚɞɚɖɚɎ (39 ɝɗɟ-

ɣɌɑɎ ð 4%), ɎɚɝɛɌɗɔɞɑɗɨəɧɑ ɔɓɘɑəɑəɔɫ ɛɚɣɑɖ 

(29 ɝɗɟɣɌɑɎ ð 3%). ȾɌɖɒɑ ɓəɌɣɔɘɧɕ Ɏɑɝ Ɏ ɝɞɜɟɖ-

ɞɟɜɑ ɓɌɍɚɗɑɎɌɑɘɚɝɞɔ ɔɘɑɗɔ: ɛɑɜɠɚɜɌɢɔɫ ɛɚɗɚɏɚ 

ɚɜɏɌəɌ əɑɚɛɟɡɚɗɑɎɚɏɚ ɏɑəɑɓɌ (23 ɝɗɟɣɌɫ ð 2,5%), 

ɞɜɚɘɍɚɓɧ ɝɚɝɟɐɚɎ ɚɜɏɌəɚɎ ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ ɔ 

ɓɌɍɜɪɤɔəəɚɏɚ ɛɜɚɝɞɜɌəɝɞɎɌ (19 ɝɗɟɣɌɑɎ ð 2%), 

ɎəɑɚɜɏɌəəɧɑ ɎɚɝɛɌɗɔɞɑɗɨəɧɑ ɔɓɘɑəɑəɔɫ (18 

ɝɗɟɣɌɑɎ ð 2%). ȷɔɤɨ Ɏ 5% ɝɗɟɣɌɑɎ ɛɜɔ əɌɗɔɣɔɔ 

ɖɗɔəɔɣɑɝɖɚɕ ɖɌɜɞɔəɧ əɑ ɟɐɌɗɚɝɨ ɐɚɝɞɚɎɑɜəɚ 

ɚɍəɌɜɟɒɔɞɨ ɛɜɔɓəɌɖɚɎ ɛɌɞɚɗɚɏɔɣɑɝɖɚɏɚ ɛɜɚ-

ɢɑɝɝɌ (ɜɔɝ. 2).  

Ȯɝɑ ɛɌɢɔɑəɞɧ ɛɚɐɎɑɜɏɌɗɔɝɨ ɛɑɜɎɔɣəɚɘɟ 

ɚɝɘɚɞɜɟ ɎɜɌɣɚɘ-ɝɛɑɢɔɌɗɔɝɞɚɘ ɛɜɔɑɘəɚɏɚ ɚɞɐɑ-

ɗɑəɔɫ. Ȯɝɑɘ ɛɌɢɔɑəɞɌɘ ɍɧɗɔ  Ɏɧɛɚɗəɑəɧ  ȿȳȴ  

 

ȼɔɝ. 1.   ȰɔɌɏɜɌɘɘɌ. 

ȼɌɝɛɜɑɐɑɗɑəɔɑ ɛɌɢɔɑəɞɚɎ ɛɚ ɎɚɓɜɌɝɞəɚɘɟ ɔ ɛɚɗɚɎɚɘɟ ɛɜɔɓəɌɖɌɘ  

Fig. 1.    The diagram . 

Distribution of patients by age and sex.  
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ɚɜɏɌəɚɎ ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ ɔ, ɛɜɔ əɑɚɍɡɚɐɔɘɚ-

ɝɞɔ, ɘɌɗɚɏɚ ɞɌɓɌ, ɚɍɓɚɜəɌɫ ɜɑəɞɏɑəɚɏɜɌɠɔɫ 

ɏɜɟɐəɚɕ ɔ ɍɜɪɤəɚɕ ɛɚɗɚɝɞɑɕ Ɏ ɖɌɣɑɝɞɎɑ ɘɑɞɚ-

ɐɚɎ ɛɑɜɎɚɏɚ ɜɫɐɌ. ȻɚɖɌɓɌɞɑɗɔ ɣɟɎɝɞɎɔɞɑɗɨəɚ-

ɝɞɔ, ɝɛɑɢɔɠɔɣəɚɝɞɔ, ɞɚɣəɚɝɞɔ ȶȾ ɜɌɝɝɣɔɞɧɎɌ-

ɗɔɝɨ ɝ ɟɣɑɞɚɘ ɓɌɐɚɖɟɘɑəɞɔɜɚɎɌəəɚɏɚ ɚɖɚəɣɌ-

ɞɑɗɨəɚɏɚ ɐɔɌɏəɚɓɌ. 

ȼɑɓɟɗɨɞɌɞɧ. 

 ȺɝɞɜɌɫ ɖɔɤɑɣəɌɫ əɑɛɜɚɡɚɐɔɘɚɝɞɨ (Ⱥȶȹ) 

Ɏ ɜɑɓɟɗɨɞɌɞɑ ɜɌɓɗɔɣəɧɡ ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ ɛɜɚɢɑɝ-

ɝɚɎ,  ɓɌ ɔɝɖɗɪɣɑəɔɑɘ ɚɛɟɡɚɗɑɎɚɏɚ ɝɞɑəɚɓɌ, ɝɚ-

ɝɞɌɎɔɗɌ 27% ɚɞ Ɏɝɑɡ ɛɌɢɔɑəɞɚɎ ɝ ɚɝɞɜɚɕ Ɍɍɐɚ-

ɘɔəɌɗɨəɚɕ ɍɚɗɨɪ. Ȼɜɔ ɔɝɝɗɑɐɚɎɌəɔɔ ɝ ɖɚəɞɜɌ-

ɝɞɔɜɚɎɌəɔɑɘ per os ɎɔɓɟɌɗɔɓɔɜɟɑɞɝɫ ɞɔɛɔɣəɚɑ 

ɜɌɝɤɔɜɑəɔɑ ɛɑɞɑɗɨ ɖɔɤɖɔ (ɜɔɝ. 3) ɝ ɏɌɓɚ-

ɖɚəɞɜɌɝɞəɧɘɔ ɟɜɚɎəɫɘɔ (ɟɖɌɓɌəɧ ɝɞɜɑɗɖɌɘɔ).  

ȾɌɖɚɑ ɚɞəɚɝɔɞɑɗɨəɚ ɜɌɎəɚɘɑɜəɚɑ ɜɌɝɤɔ-

ɜɑəɔɑ ɛɜɚɝɎɑɞɌ ɖɔɤɑɣəɔɖɌ ɍɑɓ ɎɔɓɟɌɗɔɓɌɢɔɔ 

ɘɑɝɞɌ ɚɍɞɟɜɌɢɔɔ ɡɌɜɌɖɞɑɜəɚ ɐɗɫ ɝɚɝɞɚɫəɔɕ, ɝɚ-

ɛɜɚɎɚɒɐɌɪɥɔɡɝɫ əɑɐɚɝɞɌɞɚɣəɚɝɞɨɪ ɐɎɔɏɌɞɑɗɨ-

əɚɕ ɠɟəɖɢɔɔ ɖɔɤɖɔ (ɝɛɌɝɞɔɣɑɝɖɌɫ, ɛɌɜɌɗɔɞɔ-

ɣɑɝɖɌɫ ɚɝɞɜɌɫ ɖɔɤɑɣəɌɫ əɑɛɜɚɡɚɐɔɘɚɝɞɨ (Ⱥȶȹ)) 

ɔɗɔ ɝɛɌɑɣəɧɘ ɛɜɚɢɑɝɝɚɘ. 

 ȿ ɛɌɢɔɑəɞɚɎ ɝ ɚɍɞɟɜɌɢɔɚəəɚɕ  ɚɝɞɜɚɕ 

ɖɔɤɑɣəɚɕ əɑɛɜɚɡɚɐɔɘɚɝɞɨɪ (Ⱥȶȹ) ɞɌɖɒɑ ɚɞɘɑ-

ɣɌɑɞɝɫ ɞɔɛɔɣəɚɑ ɜɌɝɤɔɜɑəɔɑ ɛɜɚɝɎɑɞɌ ɖɔɤɖɔ ɝ 

ɎɔɓɟɌɗɔɓɌɢɔɑɕ ɘɑɝɞɌ ɚɍɝɞɜɟɖɢɔɔ, Ɍ ɞɌɖɒɑ ɘɚ-

ɒɑɞ ɚɛɜɑɐɑɗɫɞɨɝɫ ɑɑ ɛɜɔɣɔəɌ, ɖɌɖ ɛɜɑɐɝɞɌɎɗɑəɚ 

əɌ ɜɔɝ. 4, ɏɐɑ ɎɔɓɟɌɗɔɓɔɜɟɑɞɝɫ ɎəɟɞɜɔɛɜɚɝɎɑɞ-

əɚɑ ɚɖɜɟɏɗɚɑ ɚɍɜɌɓɚɎɌəɔɑ ɝɗɚɔɝɞɚɕ ɝɞɜɟɖɞɟɜɧ ɔ 

ɖɚəɖɜɑɘɑəɞ ɌəɌɗɚɏɔɣəɚɕ ɝɞɜɟɖɞɟɜɧ  Ɏ ɛɜɚɝɎɑɞɑ 

ɒɑɗɣəɚɏɚ ɛɟɓɧɜɫ (ɟɖɌɓɌəɧ ɝɞɜɑɗɖɌɘɔ), ɣɞɚ ɝɚ-

ɚɞɎɑɞɝɞɎɟɑɞ ɚɍɞɟɜɌɢɔɔ ɛɜɚɝɎɑɞɌ ɖɔɤɖɔ ɒɑɗɣ-

əɧɘ ɖɌɘəɑɘ Ɏ ɜɑɓɟɗɨɞɌɞɑ ɖɌɗɨɖɟɗɑɓəɚɏɚ ɡɚɗɑɢɔ-

ɝɞɔɞɌ, ɚɝɗɚɒəɑəəɚɏɚ ɚɍɜɌɓɚɎɌəɔɑɘ ɡɚɗɑɢɔɝɞɚ-

ɐɟɚɐɑəɌɗɨəɚɏɚ ɝɎɔɥɌ. 

Ȼɜɔɣɔəɚɕ ɚɍɞɟɜɌɢɔɚəəɚɕ Ⱥȶȹ ɘɚɒɑɞ ɫɎ-

ɗɫɞɨɝɫ ɚɛɟɡɚɗɑɎɚɑ ɛɚɜɌɒɑəɔɑ ɖɔɤɖɔ. ȹɌ ɐɚɗɪ 

ɛɌɢɔɑəɞɚɎ ɝ ɎɧɫɎɗɑəəɧɘ ɚəɖɚɗɚɏɔɣɑɝɖɔɘ ɛɜɚ-

ɢɑɝɝɚɘ ɔ ɑɏɚ ɚɝɗɚɒəɑəɔɫɘɔ, Ɏ ɞɚɘ ɣɔɝɗɑ ɝ ɚɛɟ-

ɡɚɗɑɎɚɕ ɖɔɤɑɣəɚɕ əɑɛɜɚɡɚɐɔɘɚɝɞɨɪ, ɛɜɔɤɗɚɝɨ 

7% ɚɞ ɚɍɥɑɏɚ ɣɔɝɗɌ (905) ɚɍɝɗɑɐɚɎɌəəɧɡ. ȹɌ 

ɜɔɝɟəɖɑ 5 ɎɔɓɟɌɗɔɓɔɜɟɑɞɝɫ ɚɛɟɡɚɗɑɎɚɑ ɛɚɜɌɒɑ-

əɔɑ ɝɞɑəɖɔ Ɏɚɝɡɚɐɫɥɑɏɚ ɚɞɐɑɗɌ ɚɍɚɐɚɣəɚɕ 

ɖɔɤɖɔ (ɟɖɌɓɌəɚ ɝɞɜɑɗɖɚɕ əɌ ɜɔɝɟəɖɑ ɝɗɑɎɌ ɔ 

ɚɖɜɌɤɑəɚ Ɏ ɝɔəɔɕ ɢɎɑɞ əɌ ɜɔɝɟəɖɑ ɝɛɜɌɎɌ). 

ȺɞɘɑɣɌɑɞɝɫ ɞɔɛɔɣəɚɑ ɛɑɜɑɜɌɝɞɫɒɑəɔɑ ɖɔɤɖɔ 

ɛɜɚɖɝɔɘɌɗɨəɑɑ ɘɑɝɞɌ ɚɍɞɟɜɌɢɔɔ ɔ ɣɌɝɞɔɣəɚɑ 

ɛɚɝɞɟɛɗɑəɔɑ ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ Ɏ əɑɜɌɝ-

ɤɔɜɑəəɧɕ ɛɜɚɝɎɑɞ (ɚɖɜɌɤɑəɚ Ɏ ɜɚɓɚɎɧɕ ɢɎɑɞ) 

ɐɔɝɞɌɗɨəɧɡ ɚɞɐɑɗɚɎ ɖɔɤɖɔ.  

Ȯɞɚɜɚɕ ɛɚ ɣɌɝɞɚɞɑ ɛɜɔɣɔəɚɕ ɎɚɓəɔɖəɚɎɑ-

əɔɫ ɚɝɞɜɚɕ ɌɍɐɚɘɔəɌɗɨəɚɕ ɍɚɗɔ ɫɎɗɫɗɝɫ ɚɝɞɜɧɕ 

ɛɌəɖɜɑɌɞɔɞ (ȺȻ), ɖɚɞɚɜɧɕ ɍɧɗ ɐɔɌɏəɚɝɞɔɜɚɎɌə 

ɟ 9% ɛɌɢɔɑəɞɚɎ. ȿ ɛɌɢɔɑəɞɚɎ ɝ ɚɝɞɜɧɘ ɛɌəɖɜɑ-

Ɍɞɔɞɚɘ ɗɑɏɖɚɕ ɝɞɑɛɑəɔ (ɚɞɑɣəɧɕ ɛɌəɖɜɑɌɞɔɞ) 

ɚɞɝɟɞɝɞɎɟɪɞ ɔɓɘɑəɑəɔɫ ɛɚɐɒɑɗɟɐɚɣəɚɕ ɒɑɗɑɓɧ 

ɛɜɔ  ȶȾ.  ȿ  ɛɌɢɔɑəɞɚɎ  ɝ  ɚɝɞɜɧɘ ɛɌəɖɜɑɌɞɔɞɚɘ  

 

ȼɔɝ. 2.   ȰɔɌɏɜɌɘɘɌ. 

ȽɞɜɟɖɞɟɜɌ ɓɌɍɚɗɑɎɌɑɘɚɝɞɔ Ɏ ɏɜɟɛɛɑ ɛɌɢɔɑəɞɚɎ ɝ ɚɝɞɜɚɕ ɌɍɐɚɘɔəɌɗɨəɚɕ ɍɚɗɨɪ əɑɞɜɌɎɘɌɞɔɣɑɝɖɚɏɚ 

ɏɑəɑɓɌ ɛɚ ɜɑɓɟɗɨɞɌɞɌɘ ȶȾ. 

Fig. 2.    The diagram . 

Structure of morbidity in the group of patients with acute abdominal pain of nontraumatic genesis a c-

cording to the results of CT.  
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ȼɔɝ. 3 (Fig. 3) 

ȼɔɝ. 3.   ȶȾ ɚɜɏɌəɚɎ ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ ɝ ɛɑɜɚ-

ɜɌɗɨəɧɘ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ ɓɌ 12 ɣɌɝɚɎ ɐɚ 

əɌɣɌɗɌ ɔɝɝɗɑɐɚɎɌəɔɫ. ȬɖɝɔɌɗɨəɌɫ, ɝɌɏɔɞɞɌɗɨ-

əɌɫ ɔ ɖɚɜɚəɌɗɨəɌɫ ɛɜɚɑɖɢɔɔ 

Ȳɑɗɞɧɘɔ ɝɞɜɑɗɖɌɘɔ ɚɍɚɓəɌɣɑəɧ ɜɌɝɤɔɜɑəəɧɑ 

ɛɑɞɗɔ ɞɚəɖɚɕ ɖɔɤɖɔ ɝ ɏɌɓɚ-ɖɚəɞɜɌɝɞəɧɘɔ 

ɟɜɚɎəɫɘɔ. 

Fig. 3.   Contrast -enhanced CT scan with oral co n-

trast given 12 hours before the study.  Axial, sa g-

gital and coronal reconstruction . 

The yellow arrows indicate the expanded loops of 

the small intestine with gas -contrast levels.  

 

ȼɔɝ. 4 (Fig. 4) 

ȼɔɝ. 4.    ȶȾ ɚɜɏɌəɚɎ ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ ɝ ɛɑɜɚɜɌɗɨəɧɘ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ ɓɌ 6 ɣɌɝɚɎ ɐɚ əɌɣɌɗɌ 

ɔɝɝɗɑɐɚɎɌəɔɫ. ȽɌɏɔɞɞɌɗɨəɌɫ ɔ ɌɖɝɔɌɗɨəɌɫ ɛɜɚɑɖɢɔɔ. 

Ȳɑɗɞɧɘɔ ɝɞɜɑɗɖɌɘɔ ɟɖɌɓɌəɧ ɒɑɗɣəɧɑ ɖɚəɖɜɑɘɑəɞɧ. 

Fig. 4.    Contrast -enhanced CT scan with oral contrast given 6 hours be fore the study.  Saggital and axial  

reconstraction  

Yellow arrows indicate bile calculi.  
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ɝɜɑɐəɑɕ ɝɞɑɛɑəɔ ɞɫɒɑɝɞɔ ɘɚɏɟɞ ɎɔɓɟɌɗɔɓɔɜɚ-

ɎɌɞɨɝɫ ɘɑɗɖɔɑ (ɚɍɦɑɘ ɛɚɜɌɒɑəɔɫ <30%) ɔɗɔ 

ɝɜɑɐəɔɑ (30-50%) ɚɣɌɏɔ ɐɑɝɞɜɟɖɢɔɔ ɛɌɜɑəɡɔɘɧ 

ɛɚɐɒɑɗɟɐɚɣəɚɕ ɒɑɗɑɓɧ, Ɍ ɞɌɖɒɑ ɛɑɜɔɛɌəɖɜɑɌ-

ɞɔɣɑɝɖɔɑ ɚɝɗɚɒəɑəɔɫ. Ȼɜɔ ȶȾ Ɏɚɓɘɚɒəɚ ɚɛɜɑ-

ɐɑɗɔɞɨ ɗɚɖɌɗɔɓɌɢɔɪ ɛɜɚɢɑɝɝɌ Ɏ ɛɚɐɒɑɗɟɐɚɣəɚɕ 

ɒɑɗɑɓɑ ð ɛɜɌɎɧɕ  ɞɔɛ (ɏɚɗɚɎɖɌ), ɢɑəɞɜɌɗɨəɧɕ 

ɞɔɛ (ɞɑɗɚ), ɗɑɎɧɕ ɞɔɛ (ɡɎɚɝɞ), ɝɘɑɤɌəəɧɕ ɞɔɛ ð 

ɣɞɚ ɞɌɖɒɑ ɔɏɜɌɑɞ ɜɚɗɨ Ɏ ɚɛɜɑɐɑɗɑəɔɔ ɞɌɖɞɔɖɔ 

Ɏɑɐɑəɔɫ. ȾɌɖ, əɌ ɜɔɝɟəɖɑ 6 ɚɛɜɑɐɑɗɫɪɞɝɫ ɛɜɔ-

ɓəɌɖɔ ɐɑɝɞɜɟɖɞɔɎəɚɏɚ ɛɌəɖɜɑɌɞɔɞɌ ɛɚ ɗɑɎɚɘɟ 

ɞɔɛɟ ɝ ɎɚɎɗɑɣɑəɔɑɘ ɏɗɌɎəɧɘ ɚɍɜɌɓɚɘ ɡɎɚɝɞɌ 

ɛɚɐɒɑɗɟɐɚɣəɚɕ ɒɑɗɑɓɧ ɔ ɠɚɜɘɔɜɚɎɌəɔɑɘ ɒɔɐ-

ɖɚɝɞəɚɏɚ ɝɖɚɛɗɑəɔɫ ɘɌɗɚɏɚ ɚɍɦɑɘɌ (ɟɖɌɓɌəɚ 

ɝɞɜɑɗɖɌɘɔ), ɣɞɚ ɝɚɚɞɎɑɞɝɞɎɚɎɌɗɚ ɖɗɔəɔɣɑɝɖɔ 

ɝɜɑɐəɑɞɫɒɑɗɚɘɟ ɞɑɣɑəɔɪ ɓɌɍɚɗɑɎɌəɔɫ.  

ȹɌ ɜɔɝɟəɖɑ 7 ȶȾ-ɖɌɜɞɔəɌ ɞɚɞɌɗɨəɚɏɚ ɛɌə-

ɖɜɑɚəɑɖɜɚɓɌ ɝ ɎɔɓɟɌɗɔɓɌɢɔɑɕ ɟɣɌɝɞɖɚɎ ɒɔɓəɑ-

ɝɛɚɝɚɍəɚɕ ɞɖɌəɔ ɛɚɐɒɑɗɟɐɚɣəɚɕ ɒɑɗɑɓɧ (ɝɞɜɑɗ-

ɖɌ), ɝ ɠɚɜɘɔɜɚɎɌəɔɑɘ ɛɌɜɌɛɌəɖɜɑɌɞɔɣɑɝɖɚɏɚ 

ɔəɠɔɗɨɞɜɌɞɌ  ɝ ɛɜɔɓəɌɖɌɘɔ ɔəɠɔɢɔɜɚɎɌəɔɫ 

(ɖɚəɞɟɜɧ), ɣɞɚ ɝɚɚɞɎɑɞɝɞɎɚɎɌɗɚ ɚɝɞɜɚɘɟ ɛɌəɖɜɑ-

Ɍɞɔɞɟ ɞɫɒɑɗɚɕ ɝɞɑɛɑəɔ.  

ȶȾ ɫɎɗɫɑɞɝɫ əɌɐɑɒəɧɘ ɘɑɞɚɐɚɘ ɎɔɓɟɌɗɔɓɌɢɔɔ 

ɛɜɔ ɛɑɜɠɚɜɌɢɔɔ ɛɚɗɧɡ ɚɜɏɌəɚɎ (2,5% ɚɞ ɚɍɥɑɏɚ 

ɣɔɝɗɌ ɚɍɝɗɑɐɚɎɌəəɧɡ) ɔ ɎəɑɚɜɏɌəəɧɡ ɛɌɞɚɗɚɏɔ-

ɣɑɝɖɔɡ ɛɜɚɢɑɝɝɌɡ (2%  ɚɞ ɚɍɥɑɏɚ ɣɔɝɗɌ ɚɍɝɗɑɐɚ-

ɎɌəəɧɡ). ȹɌ ɜɔɝɟəɖɑ 8 ɟ ɛɌɢɔɑəɞɖɔ ɝ ɒɌɗɚɍɌɘɔ 

əɌ ɜɌɓɗɔɞɧɑ ɍɚɗɔ Ɏ ɒɔɎɚɞɑ ɛɜɔ ȶȾ ɚɞɘɑɣɌɪɞɝɫ 

ɛɜɔɓəɌɖɔ ɐɔɎɑɜɞɔɖɟɗɫɜəɚɕ ɍɚɗɑɓəɔ ɞɚɗɝɞɚɕ 

ɖɔɤɖɔ (ɒɑɗɞɧɑ ɝɞɜɑɗɖɔ) ɝ ɚɝɗɚɒəɑəɔɫɘɔ Ɏ Ɏɔɐɑ 

ɛɌɜɌɖɔɤɑɣəɚɏɚ ɔəɠɔɗɨɞɜɌɞɌ (ɝɔəɫɫ ɝɞɜɑɗɖɌ), 

ɛɑɜɠɚɜɌɢɔɔ ɐɔɎɑɜɞɔɖɟɗɌ (ɓɑɗɑəɌɫ ɝɞɜɑɗɖɌ), ɛɌ-

ɜɌɖɔɤɑɣəɚɏɚ ɌɍɝɢɑɝɝɌ (ɒɑɗɞɧɕ ɖɚəɞɟɜ). 

Ȯ ɜɫɐɑ ɝɗɟɣɌɑɎ ɟɐɌɑɞɝɫ ɟɝɞɌəɚɎɔɞɨ ɗɚɖɌ-

ɗɔɓɌɢɔɪ ɐɑɠɑɖɞɌ ɝɞɑəɖɔ ɛɚɗɚɏɚ ɚɜɏɌəɌ (ɜɔɝ. 9). 

ȿ ɛɌɢɔɑəɞɚɎ ɝ ɛɚɣɑɣəɚɕ ɖɚɗɔɖɚɕ (8% ɝɜɑ-

ɐɔ ɛɌɢɔɑəɞɚɎ ɝ ȺȬȭ) ȶȾ ɛɚɓɎɚɗɫɑɞ ɚɛɜɑɐɑɗɔɞɨ 

əɌɗɔɣɔɑ, ɗɚɖɌɗɔɓɌɢɔɪ, ɜɌɓɘɑɜ ɖɚəɖɜɑɘɑəɞɚɎ, 

ɝɞɑɛɑəɨ ɜɌɝɤɔɜɑəɔɫ ɃȷȽ ɛɚɣɖɔ ɔ ɘɚɣɑɞɚɣəɔɖɌ. 

ȹɌɛɜɔɘɑɜ, əɌ ɜɔɝɟəɖɑ 10 ɣɑɞɖɚ Ɏɔɐɑə ɖɚəɖɜɑ-

ɘɑəɞ ɞɑɜɘɔəɌɗɨəɚɏɚ ɚɞɐɑɗɌ ɛɜɌɎɚɏɚ ɘɚɣɑɞɚɣəɔ-

ɖɌ ɝ ɖɌɗɔɖɚɛɔɑɗɟɜɑɞɑɜɚɩɖɞɌɓɔɑɕ. 

Ȼɜɔ ɎɚɝɛɌɗɔɞɑɗɨəɧɡ ɔɓɘɑəɑəɔɫɡ ɛɚɣɑɖ 

(3% ɚɞ ɚɍɥɑɏɚ ɣɔɝɗɌ ɛɌɢɔɑəɞɚɎ ɝ ȺȬȭ) ȶȾ ɞɌɖɒɑ 

ɫɎɗɫɑɞɝɫ ɔəɠɚɜɘɌɞɔɎəɧɘ ɘɑɞɚɐɚɘ. ȹɌ ɜɔɝɟəɖɑ  

 

ȼɔɝ. 5 (Fig. 5) 

ȼɔɝ. 5.    ȶȾ ɚɜɏɌəɚɎ ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ ɝ ɛɑɜɚɜɌɗɨəɧɘ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ ɓɌ 12 ɣɌɝɚɎ ɐɚ ɔɝɝɗɑ-

ɐɚɎɌəɔɫ. ȶɚɜɚəɌɗɨəɌɫ ɔ ɝɌɏɔɞɞɌɗɨəɌɫ ɛɜɚɑɖɢɔɔ.  

Ȳɑɗɞɚɕ ɝɞɜɑɗɖɚɕ ɟɖɌɓɌəɚ ɘɑɝɞɚ ɚɛɟɡɚɗɑɎɚɏɚ ɝɞɑəɚɓɌ Ɏɚɝɡɚɐɫɥɑɕ ɚɍɚɐɚɣəɚɕ ɖɔɤɖɔ. Ƚɔəɔɘ ɢɎɑɞɚɘ 

ɘɌɜɖɔɜɚɎɌəɌ ɞɖɌəɨ ɚɛɟɡɚɗɔ, ɜɚɓɚɎɧɘ ð ɖɚəɞɜɌɝɞəɚɑ ɎɑɥɑɝɞɎɚ.              

Fig. 5.    Contrast -enhanced  CT scan  with  oral  contrast  given  12 hours before  the  study . Corona and s ag-

gital  reconstruction s. 

The yellow arrow indicates the place of tumor stenosis of the ascending colon. The blue color marked 

the tumor tissue, pink color - contrast agent.  
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ȼɔɝ. 6 Ɍ (Fig. 6 Ɍ) 

 

ȼɔɝ. 6 ɍ (Fig. 6 Ɏ) 

 

ȼɔɝ. 6 Ɏ (Fig. 6 c ) 

 

ȼɔɝ. 6 ɏ (Fig. 6 d) 

ȼɔɝ. 6.    ȶȾ ɚɜɏɌəɚɎ ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ ɝ ɎəɟɞɜɔɎɑəəɧɘ ɍɚɗɪɝəɧɘ ɎɎɑɐɑəɔɑɘ ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑ-

ɛɌɜɌɞɌ. ȬɖɝɔɌɗɨəɌɫ ɛɜɚɑɖɢɔɫ. 

Ɍ - ȹɌɞɔɎəɚɑ ɔɓɚɍɜɌɒɑəɔɑ, ɍ -  ɛɌəɖɜɑɌɞɔɣɑɝɖɌɫ ɠɌɓɌ, Ɏ ð ɌɜɞɑɜɔɌɗɨəɌɫ ɠɌɓɌ, ɏ - ɎɑəɚɓəɌɫ  ɠɌɓɌ 

ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ. Ȳɑɗɞɧɘɔ ɝɞɜɑɗɖɌɘɔ ɟɖɌɓɌəɌ ɗɚɖɌɗɔɓɌɢɔɫ ɛɌəɖɜɑɚəɑɖɜɚɓɌ ɝ ɒɔɐɖɚɝɞəɧɘ 

ɝɖɚɛɗɑəɔɑɘ. 

Fig. 6.    CT with  intravenous  contrast  agent  administration . Axial  reconstruction . 

The native image (a)  and images in the pancreatic (b), arterial (c), venous (d ) phase.  

Yellow arrows indicate the localization of pancreatic necrosis with the par apancreatic fluid.  

 

ȼɔɝ. 7 (Fig. 7) 

ȼɔɝ. 7.    ȶȾ ɚɜɏɌəɚɎ ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ ɝ Ɏəɟɞɜɔ-

Ɏɑəəɧɘ ɍɚɗɪɝəɧɘ ɎɎɑɐɑəɔɑɘ ɖɚəɞɜɌɝɞəɚɏɚ 

ɛɜɑɛɌɜɌɞɌ. ȶɚɜɚəɌɗɨəɌɫ ɛɜɚɑɖɢɔɫ, ɛɌəɖɜɑɌɞɔ-

ɣɑɝɖɌɫ ɠɌɓɌ. 

Ȳɑɗɞɚɕ ɝɞɜɑɗɖɚɕ ɛɚɖɌɓɌəɌ ɞɖɌəɨ ɛɚɐɒɑɗɟɐɚɣ-

əɚɕ ɒɑɗɑɓɧ. ȶɜɌɝəɧɘ ɖɚəɞɟɜɚɘ Ɏɧɐɑɗɑə ɛɌɜɌ-

ɛɌəɖɜɑɌɞɔɣɑɝɖɔɕ ɔəɠɔɗɨɞɜɌɞ ɝ ɛɜɔɓəɌɖɌɘɔ 

ɔəɠɔɢɔɜɚɎɌəɔɫ. 

Fig. 7.    CT with intravenous contrast agent admi n-

istration. Coronal reconstruction , pancreatic 

phase.  

The yellow arrow shows the tissue of the pancr e-

as. Parapancreatic infiltrate with signs of i nfection 

marked by the red contour.  
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ȼɔɝ. 8 (Fig. 8) 

ȼɔɝ. 8.    ȶȾ ɚɜɏɌəɚɎ ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ ɝ ɛɑɜɚɜɌɗɨəɧɘ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ ɓɌ 12 ɣɌɝɚɎ ɐɚ ɔɝɝɗɑ-

ɐɚɎɌəɔɫ. ȽɌɏɔɞɞɌɗɨəɧɑ ɔ ɖɚɜɚəɌɗɨəɌɫ ɛɜɚɑɖɢɔɔ.  

Ȳɑɗɞɧɘɔ ɝɞɜɑɗɖɌɘɔ ɚɍɚɓəɌɣɑəɧ ɎɧɛɫɣɔɎɌəɔɫ ɝɞɑəɖɔ ɞɚɗɝɞɚɕ ɖɔɤɖɔ. ȳɑɗɑəɚɕ ɝɞɜɑɗɖɚɕ ɚɍɚɓəɌ-

ɣɑə ɝɎɚɍɚɐəɧɕ ɏɌɓ Ɏ ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ. Ƚɔəɑɕ ɝɞɜɑɗɖɚɕ ɚɍɚɓəɌɣɑə ɛɌɜɌɖɔɤɑɣəɧɕ ɔəɠɔɗɨɞɜɌɞ. 

Ȳɑɗɞɧɕ ɖɚəɞɟɜ ð ɛɌɜɌɖɔɤɑɣəɚɑ ɒɔɐɖɚɝɞəɚɑ ɝɖɚɛɗɑəɔɑ. 

Fig. 8.    Contrast -enhanced CT scan with oral contrast given 12 hours before the study.  Saggi tal and co r-

onal  reconstruction s.  

Yellow arrows indicate multiple pouches in the colon. A green arrow indicates free gas in the abdominal 

cavity. The blue arrow indicates the pericolic infiltration. The yellow contour is a pericolic fluid colle c-

tion.  

 

ȼɔɝ. 9 (Fig. 9) 

ȼɔɝ. 9.    ȶȾ ɚɜɏɌəɚɎ ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ ɝ ɛɑɜɚɜɌɗɨəɧɘ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ ɓɌ 12 ɣɌɝɚɎ ɐɚ ɔɝɝɗɑ-

ɐɚɎɌəɔɫ. ȶɚɜɚəɌɗɨəɌɫ ɔ ɝɌɏɔɞɞɌɗɨəɌɫ ɛɜɚɑɖɢɔɔ  

ȿɎɑɗɔɣɑəəɧɕ ɠɜɌɏɘɑəɞ ɔɓɚɍɜɌɒɑəɔɫ ɝ ɐɑɠɑɖɞɚɘ ɝɞɑəɖɔ ɐɔɎɑɜɞɔɖɟɗɌ ɞɚɗɝɞɚɕ ɖɔɤɖɔ. 

Fig. 9.     Contrast -enha nced CT scan with oral contrast given 12 hours before the study.  Saggital and 

coronal  reconstruction s. 

An enlarged fragment of the image with a defect in the wall of the dive rticulum of the large intestine.  
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ȼɔɝ. 10 (Fig.10)  

ȼɔɝ. 10.  ȶȾ ɚɜɏɌəɚɎ ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ ɝ Ɏəɟɞɜɔ-

Ɏɑəəɧɘ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ. ȶɚɜɚəɌɗɨəɌɫ ɛɜɚ-

ɑɖɢɔɫ. 

ȶɚəɖɜɑɘɑəɞ ɪɖɝɞɌɎɑɓɔɖɌɗɨəɚɏɚ ɚɞɐɑɗɌ ɛɜɌɎɚɏɚ 

ɘɚɣɑɞɚɣəɔɖɌ, ɖɌɗɔɖɚɛɔɑɗɟɜɑɞɑɜɚɩɖɞɌɓɔɫ ɝɛɜɌ-

ɎɌ.              

Fig. 10.   CT with intravenous contrast agent admi n-

istration.  Coronal reconstru c tion . 

Right vesico -ureteric junction calculus, mild left 

hydronephrosis and hydroureter  

 

ȼɔɝ. 11 Ɍ (Fig. 11 Ɍ) 

 

ȼɔɝ. 11 ɍ (Fig. 11 Ɏ) 

 

ȼɔɝ. 11 Ɏ (Fig. 11 c ) 

 

ȼɔɝ. 11 ɏ (Fig. 11 d) 

ȼɔɝ. 11.    ȶȾ ɚɜɏɌəɚɎ ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ ɝ ɎəɟɞɜɔɎɑəəɧɘ ɍɚɗɪɝəɧɘ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ. ȬɖɝɔɌɗɨ-

əɌɫ ɛɜɚɑɖɢɔɫ. 

Ɍ - əɌɞɔɎəɚɑ ɔɓɚɍɜɌɒɑəɔɑ, ɍ - ɌɜɞɑɜɔɌɗɨəɌɫ, Ɏ - ɎɑəɚɓəɌɫ, ɏ - ɚɞɝɜɚɣɑəəɌɫ ɠɌɓɧ ɖɚəɞɜɌɝɞɔɜɚɎɌ-

əɔɫ. ȶɌɜɍɟəɖɟɗ ɛɜɌɎɚɕ ɛɚɣɖɔ. 

Fig. 11.    CT with intravenous con trast agent administration. Axial reconstruction . 

The native image ( a) and images in the arterial (b), venous (c), excretory phase  (d). 

Carbuncle of the right kidney.  
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11 ɛɜɔ ȶȾ ɝ ɎəɟɞɜɔɎɑəəɧɘ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ 

Ɏ ɛɌɜɑəɡɔɘɑ ɛɜɌɎɚɕ ɛɚɣɖɔ ɚɛɜɑɐɑɗɫɑɞɝɫ ɟɣɌ-

ɝɞɚɖ ɏɔɛɚɛɑɜɠɟɓɔɔ ɝ əɌɜɟɤɑəɔɑɘ ɖɚɜɖɚɎɚ-

ɘɑɐɟɗɗɫɜəɚɕ ɐɔɠɠɑɜɑəɢɔɌɢɔɔ əɌ ɩɞɚɘ ɟɜɚɎəɑ 

ɔ əɌɗɔɣɔɑɘ ɒɔɐɖɚɝɞəɧɡ ɚɍɜɌɓɚɎɌəɔɕ Ɏ ɝɞɜɟɖ-

ɞɟɜɑ, ɣɞɚ ɝɚɚɞɎɑɞɝɞɎɟɑɞ ɞɔɛɔɣəɚɕ ɖɌɜɞɔəɑ ɖɌɜ-

ɍɟəɖɟɗɌ. 

Ȯ 2% ɝɗɟɣɌɑɎ ɝɜɑɐɔ ɚɍɝɗɑɐɚɎɌəəɧɡ ɛɌɢɔ-

ɑəɞɚɎ ɝ ȺȬȭ ɍɧɗɚ ɎɧɫɎɗɑəɚ ɚɝɞɜɚɑ əɌɜɟɤɑəɔɑ 

ɘɑɓɑəɞɑɜɔɌɗɨəɚɏɚ ɖɜɚɎɚɝəɌɍɒɑəɔɫ Ɏ ɜɑɓɟɗɨɞɌɞɑ 

ɚɖɖɗɪɓɔɔ Ɏɑɜɡəɑɕ ɍɜɧɒɑɑɣəɚɕ Ɍɜɞɑɜɔɔ. ȶȾ ɝ 

ɍɚɗɪɝəɧɘ ɎəɟɞɜɔɎɑəəɧɘ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ 

ɛɚɓɎɚɗɫɑɞ ɚɛɜɑɐɑɗɔɞɨ ɗɚɖɌɗɔɓɌɢɔɪ ɚɖɖɗɪɓɔɔ ɔ 

ɑɑ ɟɜɚɎɑəɨ. ȾɌɖ, əɌ ɜɔɝɟəɖɑ 12 ɛɜɔɎɑɐɑəɧ ɜɑ-

ɓɟɗɨɞɌɞɧ ɔɝɝɗɑɐɚɎɌəɔɫ ɛɌɢɔɑəɞɌ ɝ ɚɖɖɗɪɓɔɑɕ I 

ɝɑɏɘɑəɞɌ Ɏɑɜɡəɑɕ ɍɜɧɒɑɑɣəɚɕ Ɍɜɞɑɜɔɔ (ɟɖɌɓɌəɚ 

ɝɞɜɑɗɖɚɕ), ɟ ɖɚɞɚɜɚɏɚ ɔɘɑɗɌ ɘɑɝɞɚ ɖɗɔəɔɣɑɝɖɌɫ 

ɖɌɜɞɔəɌ ɚɝɞɜɚɏɚ ɒɔɎɚɞɌ. 

ȻɚɖɌɓɌɞɑɗɨ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɕ ɩɠɠɑɖɞɔɎəɚ-

ɝɞɔ ȶȾ ɐɗɫ ɚɍɝɟɒɐɌɑɘɧɡ ɓɌɍɚɗɑɎɌəɔɕ ɎɌɜɨɔɜɚ-

ɎɌɗ ɚɞ 95% ɐɚ 97%, ɛɚɖɌɓɌɞɑɗɔ ɣɟɎɝɞɎɔɞɑɗɨəɚ-

ɝɞɔ ɔ ɝɛɑɢɔɠɔɣəɚɝɞɔ ɘɑɞɚɐɌ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ 

ɓɌɍɚɗɑɎɌəɔɫ ɍɧɗɔ 95-97,8% ɔ 93,2-97% ɝɚɚɞ-

ɎɑɞɝɞɎɑəəɚ, p<0,05.  ȺɝəɚɎəɧɘɔ ɡɌɜɌɖɞɑɜɔɝɞɔ-

ɖɌɘɔ ɏɜɟɛɛɧ ɜɔɝɖɌ ɎɚɓəɔɖəɚɎɑəɔɫ ɚɝɞɜɚɕ Ɍɍ-

ɐɚɘɔəɌɗɨəɚɕ ɛɌɞɚɗɚɏɔɔ ɍɧɗɔ ɎɚɓɜɌɝɞ 32-67 ɗɑɞ 

ɔ ɘɟɒɝɖɚɕ ɛɚɗ. ȭɧɗ ɛɜɚɎɑɐɑə ɌəɌɗɔɓ ɠɌɖɞɚɜɚɎ 

ɜɔɝɖɌ Ɏəɟɞɜɔ ɝɞɌɞɔɝɞɔɣɑɝɖɔ əɌɔɍɚɗɑɑ ɓəɌɣɔ-

ɘɧɡ əɚɓɚɗɚɏɔɣɑɝɖɔɡ ɏɜɟɛɛ. ȾɌɖ ɎɚɓɜɌɝɞəɚɕ 

ɐɔɌɛɌɓɚə ɚɍɝɗɑɐɟɑɘɧɡ ɝ ɖɗɔəɔɣɑɝɖɚɕ ɖɌɜɞɔəɚɕ 

ɚɝɞɜɚɕ ɖɔɤɑɣəɚɕ əɑɛɜɚɡɚɐɔɘɚɝɞɔ ɝɘɑɥɌɗɝɫ Ɏ 

ɝɞɚɜɚəɟ ɏɜɟɛɛɧ ɛɚɒɔɗɧɡ ɔ ɝɞɌɜɧɡ ɛɌɢɔɑəɞɚɎ. 

Ȯ ɏɜɟɛɛɑ ɛɌɢɔɑəɞɚɎ ɝ ɚɝɞɜɧɘ ɛɌəɖɜɑɌɞɔɞɚɘ 

ɍɚɗɨɤɔəɝɞɎɚ ɝɚɝɞɌɎɗɫɗɔ ɗɔɢɌ ɘɟɒɝɖɚɏɚ ɛɚɗɌ 

(64%), ɞɜɟɐɚɝɛɚɝɚɍəɚɏɚ ɎɚɓɜɌɝɞɌ (55%).  Ȯ ɏɜɟɛ-

ɛɑ ɛɌɢɔɑəɞɚɎ ɝ ɎɧɫɎɗɑəəɧɘ ɚəɖɚɗɚɏɔɣɑɝɖɔɘ 

ɓɌɍɚɗɑɎɌəɔɑɘ ɔ/ɔɗɔ ɑɏɚ ɚɝɗɚɒəɑəɔɫɘɔ ɛɜɑɚɍ-

ɗɌɐɌɗɔ ɗɔɢɌ ɛɚɒɔɗɚɏɚ ɎɚɓɜɌɝɞɌ (ɝɜɑɐəɔɕ Ɏɚɓ-

ɜɌɝɞ 63 ɏɚɐɌ). Ȯ ɚɝɞɌɗɨəɧɡ əɚɓɚɗɚɏɔɣɑɝɖɔɡ 

ɏɜɟɛɛɌɡ ɟɍɑɐɔɞɑɗɨəɚɕ ɓɌɎɔɝɔɘɚɝɞɔ ɘɑɒɐɟ ɣɌ-

ɝɞɚɞɚɕ ɎɚɓəɔɖəɚɎɑəɔɫ ɍɚɗɑɓəɔ ɔ ɎɚɓɜɌɝɞɚɘ, ɛɚ-

ɗɚɘ əɑ ɍɧɗɚ ɎɧɫɎɗɑəɚ.  

Ⱥɍɝɟɒɐɑəɔɑ. 

ȿɣɔɞɧɎɌɫ Ɏɧɝɚɖɟɪ ɣɌɝɞɚɞɟ əɑɍɗɌɏɚɛɜɔɫɞ-

əɧɡ ɔɝɡɚɐɚɎ ɛɜɔ ɚɞɝɟɞɝɞɎɔɔ ɗɑɣɑəɔɫ ɚɝɞɜɚɕ 

ɌɍɐɚɘɔəɌɗɨəɚɕ ɛɌɞɚɗɚɏɔɔ, Ɏɧɝɚɖɟɪ ɓəɌɣɔɘɚɝɞɨ 

ɝɎɚɑɎɜɑɘɑəəɚɏɚ ɛɜɚɎɑɐɑəɔɫ ɞɑɜɌɛɔɔ ɔ/ɔɗɔ ɡɔ-

ɜɟɜɏɔɣɑɝɖɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ, Ɏɚɛɜɚɝ ɜɌəəɑɕ ɔ 

ɞɚɣəɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɛɜɔɣɔə ɟɡɟɐɤɑəɔɫ ɝɚɝɞɚɫ-

əɔɫ ɛɌɢɔɑəɞɚɎ ɛɜɔɚɍɜɑɞɌɑɞ ɜɑɤɌɪɥɑɑ ɓəɌɣɑ-

əɔɑ Ɏ ɔɓɟɣɌɑɘɚɕ ɏɜɟɛɛɑ ɍɚɗɨəɧɡ. 

ȴɓɎɑɝɞəɚ, ɣɞɚ ɚɖɚɗɚ 65% ɛɌɢɔɑəɞɚɎ ɝ 

ɚɝɞɜɚɕ ɌɍɐɚɘɔəɌɗɨəɚɕ ɍɚɗɨɪ əɑɞɜɌɎɘɌɞɔɣɑɝɖɚ-

ɏɚ ɏɑəɑɓɌ əɟɒɐɌɪɞɝɫ Ɏ əɑɚɞɗɚɒəɚɕ ɘɑɐɔɢɔə-

ɝɖɚɕ ɛɚɘɚɥɔ Ɏ ɟɝɗɚɎɔɫɡ ɝɞɌɢɔɚəɌɜɌ. ȾɚɏɐɌ ɖɌɖ 

ɛɚ ɐɌəəɧɘ ɜɌɓɗɔɣəɧɡ ɔɝɝɗɑɐɚɎɌəɔɕ ɚɞ 24% ɐɚ 

 

ȼɔɝ. 12 Ɍ (Fig. 12 Ɍ) 

 

ȼɔɝ. 12 ɍ (Fig. 12 b) 

ȼɔɝ. 12.     ȶȾ ɚɜɏɌəɚɎ ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ ɝ ɎəɟɞɜɔɎɑəəɧɘ ɍɚɗɪɝəɧɘ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ. Ɍ - ȽɌɏɔɞ-

ɞɌɗɨəɌɫ ɛɜɚɑɖɢɔɫ, ɌɜɞɑɜɔɌɗɨəɌɫ ɠɌɓɌ, ɍ ð 3D-ɜɑɖɚəɝɞɜɟɖɢɔɫ. 

Ƚɞɜɑɗɖɚɕ ɟɖɌɓɌə ɐɑɠɑɖɞ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ Ɏɑɜɡəɑɕ ɍɜɧɒɑɑɣəɚɕ Ɍɜɞɑɜɔɔ. 

Fig. 12.     CT with intravenous contrast agent administration. Arterial phase.   Saggital reconstruction in the 

arterial phase ( a), 3D -model (b).  

The arrow indicates a contrast defect in the superior mesenteric artery.  
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51 % ɛɌɢɔɑəɞɚɎ əɑ əɟɒɐɌɪɞɝɫ Ɏ ɏɚɝɛɔɞɌɗɔɓɌ-

ɢɔɔ.  Ȯ 40-60% ɝɗɟɣɌɑɎ ɜɑɓɟɗɨɞɌɞɧ ȶȾ ɝɛɚɝɚɍ-

ɝɞɎɟɪɞ ɔɓɘɑəɑəɔɪ ɛɑɜɎɚəɌɣɌɗɨəɚɏɚ ɐɔɌɏəɚɓɌ ɔ, 

ɝɚɚɞɎɑɞɝɞɎɑəəɚ, ɞɌɖɞɔɖɔ ɗɑɣɑəɔɫ. ɉɞɚ ɔɘɑɑɞ 

ɍɚɗɨɤɚɑ ɓəɌɣɑəɔɑ ɖɌɖ Ɏ ɏɜɟɛɛɑ ɘɚɗɚɐɧɡ ɛɌɢɔ-

ɑəɞɚɎ ɐɗɫ ɝɚɡɜɌəɑəɔɫ ɔɡ ɞɜɟɐɚɝɛɚɝɚɍəɚɝɞɔ, ɞɌɖ 

ɔ Ɏ ɏɜɟɛɛɑ ɛɚɒɔɗɧɡ, ɏɐɑ Ɏɚɓɘɚɒəɚ ɝɚɖɜɌɥɑəɔɑ 

ɣɔɝɗɌ əɑɚɛɜɌɎɐɌəəɧɡ ɡɔɜɟɜɏɔɣɑɝɖɔɡ ɎɘɑɤɌ-

ɞɑɗɨɝɞɎ, ɟɡɟɐɤɌɪɥɔɡ ɖɌɣɑɝɞɎɚ ɔɡ ɒɔɓəɔ Ɏ ɚɞ-

ɐɌɗɑəəɚɘ ɛɑɜɔɚɐɑ. ȹɑ ɟɐɌɑɞɝɫ ɎɧɫɎɔɞɨ ɛɜɔɣɔəɟ 

ɚɝɞɜɚɕ ɌɍɐɚɘɔəɌɗɨəɚɕ ɛɌɞɚɗɚɏɔ ɝ ɛɚɘɚɥɨɪ ȶȾ 

ɞɚɗɨɖɚ ɟ 6% ɛɌɢɔɑəɞɚɎ [5 - 7].  

ȬəɌɗɚɏɔɣəɧɑ ɞɑəɐɑəɢɔɔ ɛɜɚɝɗɑɒɔɎɌɪɞɝɫ 

Ɏ ɜɑɓɟɗɨɞɌɞɑ ɚɢɑəɖɔ ɝɞɜɟɖɞɟɜɧ ɓɌɍɚɗɑɎɌɑɘɚɝɞɔ 

ɔ ɩɠɠɑɖɞɔɎəɚɝɞɔ ȶȾ Ɏ ɛɜɔɑɘəɚɘ ɚɞɐɑɗɑəɔɔ 

ȯȶȭ ɔɘ. Ƚ.Ȼ. ȭɚɞɖɔəɌ.  

Ȯ ɍɚɗɨɤɔəɝɞɎɑ ɜɌɓɎɔɎɌɪɥɔɡɝɫ ɝɞɜɌə, Ɏ 

ɞɚɘ ɣɔɝɗɑ Ɏ ȼɚɝɝɔɔ, ɛɌɢɔɑəɞɌɘ ɝ ɚɝɞɜɚɕ Ɍɍɐɚ-

ɘɔəɌɗɨəɚɕ ɍɚɗɨɪ ɛɜɔ ɛɚɝɞɟɛɗɑəɔɔ əɌɓəɌɣɌɑɞɝɫ 

ɜɑəɞɏɑəɚɏɜɌɠɔɫ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ, 

ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ Ɏ ɛɜɫɘɚɕ ɛɜɚɑɖɢɔɔ ɔ ɗɌɞɑɜɚ-

ɏɜɌɘɘɌ, Ɍ ɞɌɖɒɑ ɛɑɜɎɔɣəɚɑ ɟɗɨɞɜɌɓɎɟɖɚɎɚɑ ɔɝ-

ɝɗɑɐɚɎɌəɔɑ ɚɜɏɌəɚɎ ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ. Ȼɜɔ əɑ-

ɐɚɝɞɌɞɚɣəɚɕ ɔəɠɚɜɘɌɞɔɎəɚɝɞɔ ɘɑɞɚɐɚɎ ɛɑɜɎɚɏɚ 

ɜɫɐɌ əɌɓəɌɣɌɑɞɝɫ ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ. 

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɕ ɘɑɞɚɐ 

ɐɚ ɝɔɡ ɛɚɜ ɤɔɜɚɖɚ ɔɝɛɚɗɨɓɟɑɞɝɫ ɟ ɛɌɢɔɑəɞɚɎ ɝ 

ɛɑɜɎɔɣəɧɘ ɐɔɌɏəɚɓɚɘ çɚɝɞɜɧɕ ɒɔɎɚɞè. ȺɐəɌɖɚ 

ɝ ɛɚɘɚɥɨɪ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ 

Ɏɚɓɘɚɒəɚ ɎɧɫɎɔɞɨ ɗɔɤɨ əɑɝɖɚɗɨɖɚ ɛɌɞɚɗɚɏɔɣɑ-

ɝɖɔɡ ɝɚɝɞɚɫəɔɕ (ɛɑɜɠɚɜɌɢɔɫ ɛɚɗɚɏɚ ɚɜɏɌəɌ, 

ɖɔɤɑɣəɌɫ əɑɛɜɚɡɚɐɔɘɚɝɞɨ, əɌɗɔɣɔɑ ɜɑəɞɏɑəɛɚ-

ɓɔɞɔɎəɚɏɚ ɔəɚɜɚɐəɚɏɚ ɞɑɗɌ Ɏ ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ, 

ɜɑəɞɏɑəɛɚɓɔɞɔɎəɧɑ ɖɚəɖɜɑɘɑəɞɧ ɛɜɔ ɘɚɣɑɖɌ-

ɘɑəəɚɕ ɔ ɒɑɗɣəɚɖɌɘɑəəɚɕ ɍɚɗɑɓəɫɡ). Ȼɚɩɞɚɘɟ Ɏ 

ɞɑɣɑəɔɑ ɛɚɝɗɑɐəɔɡ ɗɑɞ ɘəɚɏɔɑ ɌɎɞɚɜɧ ɛɚɐɎɑɜ-

ɏɌɪɞ ɖɜɔɞɔɖɑ Ɍɗɏɚɜɔɞɘɧ ɝ ɚɍɫɓɌɞɑɗɨəɧɘ ɜɑəɞ-

ɏɑəɚɗɚɏɔɣɑɝɖɔɘ ɔɝɝɗɑɐɚɎɌəɔɑɘ ɟ ɛɌɢɔɑəɞɚɎ ɝ 

ɌɍɐɚɘɔəɌɗɨəɚɕ ɍɚɗɨɪ [5, 9 - 12].  

ȽɚɏɗɌɝəɚ ɐɌəəɧɘ ɖɜɟɛəɚɏɚ ɘəɚɏɚɢɑəɞɜɚ-

Ɏɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ, ɎɖɗɪɣɌɪɥɑɏɚ ɍɚɗɑɑ 1000 

ɣɑɗɚɎɑɖ, Ɏ ɟɝɗɚɎɔɫɡ ɛɜɔɑɘəɚɏɚ ɚɞɐɑɗɑəɔɫ ɞɚɗɨ-

ɖɚ 49% ɛɑɜɎɚəɌɣɌɗɨəɧɡ ɐɔɌɏəɚɓɚɎ ɛɚɐɞɎɑɜ-

ɒɐɌɪɞɝɫ ɎɛɚɝɗɑɐɝɞɎɔɔ. Ȼɜɔ ɔɝɛɚɗɨɓɚɎɌəɔɔ 

ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɛɚɐɞɎɑɜɒɐɌ-

ɑɞɝɫ 50% ɐɔɌɏəɚɓɚɎ. ȹɑɓəɌɣɔɞɑɗɨəɌɫ ɜɌɓəɔɢɌ 

ɐɌəəɧɡ ɛɚɖɌɓɌɞɑɗɑɕ ɛɚɓɎɚɗɫɑɞ ɜɫɐɟ ɌɎɞɚɜɚɎ 

ɟɞɎɑɜɒɐɌɞɨ, ɣɞɚ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚɑ ɔɝɝɗɑɐɚɎɌ-

əɔɑ əɌ ɛɑɜɎɚəɌɣɌɗɨəɚɘ ɩɞɌɛɑ ɚɍɝɗɑɐɚɎɌəɔɫ ɛɌ-

ɢɔɑəɞɚɎ ɝ əɑɞɜɌɎɘɌɞɔɣɑɝɖɚɕ ɚɝɞɜɚɕ Ɍɍɐɚɘɔ-

əɌɗɨəɚɕ ɍɚɗɨɪ əɑ ɫɎɗɫɑɞɝɫ əɑɚɍɡɚɐɔɘɧɘ ɎɚɎɝɑ 

[8 - 12].  

ɃɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ, ɝɛɑɢɔɠɔɣəɚɝɞɨ ɔ ɐɔɌ-

ɏəɚɝɞɔɣɑɝɖɌɫ ɩɠɠɑɖɞɔɎəɚɝɞɨ ɐɌɒɑ əɌɞɔɎəɚɕ ȶȾ 

ɓəɌɣɔɞɑɗɨəɚ ɛɜɑɎɧɤɌɑɞ ɞɌɖɚɎɧɑ ɛɚɖɌɓɌɞɑɗɔ 

ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ (ɛɜɚɞɚɖɚɗ, 

ɎɖɗɪɣɌɪɥɔɕ ɚɍɓɚɜəɟɪ ɜɑəɞɏɑəɚɏɜɌɠɔɪ ɚɜɏɌ-

əɚɎ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ, ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ, ɗɌɞɑɜɚ-

ɏɜɌɘɘɟ ɚɜɏɌəɚɎ ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ): 96.0%, 

95.1% ɔ 95.6% ɛɜɚɞɔɎ 30.0%, 87.8% ɔ 56.0% 

ɝɚɚɞɎɑɞɝɞɎɑəəɚ (p<0,05) [13].  

ȼɫɐ ɌɎɞɚɜɚɎ ɝɣɔɞɌɑɞ, ɣɞɚ ɛɜɔɘɑəɑəɔɑ 

ɜɑəɞɏɑəɚɏɜɌɠɔɔ ɚɛɜɌɎɐɌəɚ ɞɚɗɨɖɚ ɍɗɌɏɚɐɌɜɫ 

Ɏɧɝɚɖɚɘɟ ɛɚɖɌɓɌɞɑɗɪ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɔ Ɏ ɐɔɌ-

ɏəɚɝɞɔɖɑ ɝɎɚɍɚɐəɚɏɚ ɏɌɓɌ Ɏ ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ 

(ɐɚ 90%) ɔ ɚɞəɚɝɔɞɑɗɨəɚɕ ɐɚɝɞɟɛəɚɝɞɔ ɘɑɞɚɐɌ. 

ȺɐəɌɖɚ ɝɛɑɢɔɠɔɣəɚɝɞɨ ɘɑɞɚɐɌ, ɛɚ ɜɌɓɗɔɣəɧɘ 

ɐɌəəɧɘ, ɝɚɝɞɌɎɗɫɑɞ 50-89%, Ɍ ɗɚɒəɚɚɞɜɔɢɌ-

ɞɑɗɨəɧɑ ɜɑɓɟɗɨɞɌɞɧ ɜɑɏɔɝɞɜɔɜɟɪɞɝɫ Ɏ 49% ɝɗɟ-

ɣɌɑɎ. ȼɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɝɛɚɝɚɍ-

ɝɞɎɟɑɞ ɔɓɘɑəɑəɔɪ ɛɑɜɎɚəɌɣɌɗɨəɚɏɚ ɐɔɌɏəɚɓɌ 

ɞɚɗɨɖɚ Ɏ 4% ɝɗɟɣɌɑɎ (22% ɚɞ ɚɍɥɑɏɚ ɣɔɝɗɌ ɔɓ-

ɘɑəɑəəɧɡ ɐɔɌɏəɚɓɚɎ) [14]. 

ȰɔɌɏəɚɝɞɔɣɑɝɖɔɕ Ɍɗɏɚɜɔɞɘ, ɛɜɔ ɖɚɞɚɜɚɘ 

ɛɌɢɔɑəɞɌɘ ɝ ɌɍɐɚɘɔəɌɗɨəɚɕ ɍɚɗɨɪ ɛɜɚɎɚɐɔɞɝɫ 

Ɏ ɛɑɜɎɟɪ ɚɣɑɜɑɐɨ ȿȳȴ ɔ, ɛɜɔ əɑɚɐəɚɓəɌɣəɧɡ 

ɜɑɓɟɗɨɞɌɞɌɡ, əɌɓəɌɣɌɑɞɝɫ ȶȾ, ɝɣɔɞɌɑɞɝɫ əɌɔɍɚ-

ɗɑɑ ɚɛɞɔɘɌɗɨəɧɘ, ɣɞɚ ɛɚɐɞɎɑɜɒɐɌɑɞɝɫ ɜɑɓɟɗɨ-

ɞɌɞɌɘɔ ɘəɚɏɚɢɑəɞɜɚɎɧɡ ɔɝɝɗɑɐɚɎɌəɔɕ ɔ ɚɞɚɍ-

ɜɌɒɑəɚ Ɏ ɜɑɖɚɘɑəɐɌɢɔɫɡ American College of 

Radiology Appropriateness Criteria È 2009 [5]. 

Ȱɗɫ ɜɫɐɌ ɚɝɞɜɧɡ ɡɔɜɟɜɏɔɣɑɝɖɔɡ ɓɌɍɚɗɑɎɌəɔɕ 

ɚɜɏɌəɚɎ ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ ɜɌɓɜɌɍɚɞɌəɌ ɚɞɑɣɑ-

ɝɞɎɑəəɌɫ ɔəɝɞɜɟɖɢɔɫ, ɖɚɞɚɜɌɫ ɎɖɗɪɣɌɑɞ ɜɑɖɚ-

ɘɑəɐɌɢɔɔ ɛɚ ɐɔɌɏəɚɝɞɔɖɑ, ɝɚɚɞɎɑɞɝɞɎɟɪɥɔɑ 

ɘɔɜɚɎɧɘ ɞɑəɐɑəɢɔɫɘ ɔ ɝɚɍɗɪɐɌɪɥɔɑɝɫ Ɏ ȯȶȭ 

ɔɘ. Ƚ.Ȼ. ȭɚɞɖɔəɌ [15]. ɉɠɠɑɖɞɔɎəɚɝɞɨ ɛɚɐ-

ɞɎɑɜɒɐɌɑɞɝɫ ɐɌəəɧɘɔ, ɛɚɗɟɣɑəəɧɘɔ Ɏ ɡɚɐɑ 

əɌɝɞɚɫɥɑɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ. 

Ȯ ɡɚɐɑ əɌɤɑɕ ɜɌɍɚɞɧ ɐɗɫ ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ 

ɝɚɝɞɚɫəɔɕ, ɔɘɑɪɥɔɡ əɌɔɍɚɗɨɤɟɪ ɝɞɌɞɔɝɞɔɣɑ-

ɝɖɟɪ ɓəɌɣɔɘɚɝɞɨ, ɟɐɌɗɚɝɨ ɝɠɚɜɘɟɗɔɜɚɎɌɞɨ ɔ 

ɚɍɚɝəɚɎɌɞɨ ɜɫɐ ɛɜɔəɢɔɛɚɎ ɛɜɚɎɑɐɑəɔɫ ȶȾ-

ɔɝɝɗɑɐɚɎɌəɔɕ. 

Ȯ ɛɜɚɢɑɝɝɑ ɐɔɌɏəɚɝɞɔɖɔ ɚɝɞɜɚɕ ɖɔɤɑɣəɚɕ 

əɑɛɜɚɡɚɐɔɘɚɝɞɔ (Ⱥȶȹ) ɎɌɒəɟɪ ɜɚɗɨ ɔɏɜɌɑɞ ɘɑ-

ɞɚɐɔɖɌ ɛɜɚɎɑɐɑəɔɫ ɔɝɝɗɑɐɚɎɌəɔɫ. ȹɑɚɍɡɚɐɔɘɚ 

ɔɝɛɚɗɨɓɚɎɌɞɨ 3-5% Ɏɚɐəɧɕ ɜɌɝɞɎɚɜ əɑɔɚəəɚɏɚ 

ɕɚɐɝɚɐɑɜɒɌɥɑɏɚ ɜɑəɞɏɑəɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌ-

ɞɌ Ɏ ɚɍɦɑɘɑ ~1 ɗ. Ȼɜɔ ɛɜɑɎɧɤɑəɔɔ ɖɚəɢɑəɞɜɌ-

ɢɔɔ ɖɚəɞɜɌɝɞəɚɏɚ ɎɑɥɑɝɞɎɌ ɐɔɌɏəɚɝɞɔɣɑɝɖɌɫ 

ɢɑəəɚɝɞɨ ɔɝɝɗɑɐɚɎɌəɔɫ ɝəɔɒɌɑɞɝɫ ɓɌ ɝɣɑɞ ɛɚɫɎ-

ɗɑəɔɫ ɛɗɚɞəɚɝɞəɧɡ ɌɜɞɑɠɌɖɞɚɎ əɌ ɏɜɌəɔɢɑ ɝɜɑɐ 

çɖɚəɞɜɌɝɞ - ɘɫɏɖɔɑ ɞɖɌəɔè ɔ çɖɚəɞɜɌɝɞ - ɏɌɓè. 

Ȼɜɔ əɑɐɚɝɞɌɞɚɣəɚɕ ɖɚəɢɑəɞɜɌɢɔɔ ɖɚəɞɜɌɝɞəɚɏɚ 

ɎɑɥɑɝɞɎɌ  əɑ ɍɟɐɑɞ ɐɚɝɞɔɏəɟɞɌ ɚɛɞɔɘɌɗɨəɌɫ 

ɖɚəɞɜɌɝɞəɚɝɞɨ ɝɚɐɑɜɒɔɘɚɏɚ ɖɔɤɑɣəɔɖɌ, ɔɝɝɗɑ-

ɐɚɎɌəɔɑ ɞɌɖɒɑ ɍɟɐɑɞ ɘɌɗɚɔəɠɚɜɘɌɞɔɎəɧɘ. Ȼɜɔ 

ɛɚɐɚɓɜɑəɔɔ əɌ ɞɚəɖɚɖɔɤɑɣəɟɪ əɑɛɜɚɡɚɐɔɘɚɝɞɨ 

ɝɖɌəɔɜɚɎɌəɔɑ ɚɝɟɥɑɝɞɎɗɫɑɞɝɫ ɣɑɜɑɓ 4-6 ɣɌɝɚɎ 

ɚɞ əɌɣɌɗɌ ɛɜɔɑɘɌ ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ, ɛɜɔ 

ɛɚɐɚɓɜɑəɔɔ əɌ ɞɚɗɝɞɚɖɔɤɑɣəɟɪ əɑɛɜɚɡɚɐɔ-

ɘɚɝɞɨ ð ɣɑɜɑɓ 12-14 ɣɌɝɚɎ. Ȼɜɔ əɑɚɍɡɚɐɔɘɚɝɞɔ 

Ɏɚɓɘɚɒəɚ ɚɝɟɥɑɝɞɎɗɑəɔɑ ɐɔəɌɘɔɣɑɝɖɚɏɚ ɖɚə-

ɞɜɚɗɫ ɛɌɝɝɌɒɌ ɖɚəɞɜɌɝɞəɚɏɚ ɎɑɥɑɝɞɎɌ ɛɚ ɖɔ-

ɤɑɣəɔɖɟ ɣɑɜɑɓ ɚɛɜɑɐɑɗɑəəɧɑ Ɏɜɑɘɑəəɧɑ ɔə-

ɞɑɜɎɌɗɧ.  

ȶȾ ɛɚɓɎɚɗɫɑɞ ɚɛɜɑɐɑɗɔɞɨ ɟɜɚɎɑəɨ ɖɔɤɑɣ-

əɚɕ əɑɛɜɚɡɚɐɔɘɚɝɞɔ (ɞɚəɖɚ- ɔɗɔ ɞɚɗɝɞɚɖɔɤɑɣ-

əɌɫ, ɛɜɌɎɧɡ ɔ ɗɑɎɧɡ ɚɞɐɑɗɚɎ ɚɍɚɐɚɣəɚɕ ɖɔɤ-
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ɖɔ), ɑɑ ɝɞɑɛɑəɨ (ɛɚɗəɌɫ, ɣɌɝɞɔɣəɌɫ), ɣɞɚ əɑ Ɏɝɑ-

ɏɐɌ  Ɏɚɓɘɚɒəɚ ɟɝɞɌəɚɎɔɞɨ ɖɗɔəɔɣɑɝɖɔ, ɔ Ɏ ɜɫɐɑ 

ɝɗɟɣɌɑɎ ɎɔɓɟɌɗɔɓɔɜɚɎɌɞɨ ɞɚɣəɟɪ ɛɜɔɣɔəɟ ɑɑ 

ɎɚɓəɔɖəɚɎɑəɔɫ. ȾɌɖɒɑ ȶȾ ɛɚɓɎɚɗɫɑɞ ɓɌɛɚɐɚ-

ɓɜɔɞɨ əɌɗɔɣɔɑ ɝɞɜɌəɏɟɗɫɢɔɔ ɔ/ɔɗɔ ɛɑɜɔɞɚəɔɞɌ, 

ɣɞɚ ɫɎɗɫɑɞɝɫ ɛɜɚɞɔɎɚɛɚɖɌɓɌəɔɫɘɔ ɖ ɛɜɚɎɑɐɑ-

əɔɪ ɖɚɗɚəɚɝɖɚɛɔɔ, ɔ Ɏɚ ɔɓɍɑɒɌəɔɑ ɚɝɗɚɒəɑəɔɕ 

ɖɚɜɜɑɖɞɔɜɚɎɌɞɨ ɛɗɌə ɐɔɌɏəɚɝɞɔɣɑɝɖɔɡ ɘɌəɔɛɟ-

ɗɫɢɔɕ, Ɍ ɞɌɖɒɑ ɚɛɜɑɐɑɗɔɞɨ ɛɚɖɌɓɌəɔɫ ɖ Ɏɔɐɟ 

ɚɛɑɜɌɞɔɎəɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ (ɗɌɛɌɜɚɝɖɚɛɔɣɑ-

ɝɖɔɕ ɐɚɝɞɟɛ, ɗɌɛɌɜɚɞɚɘɔɫ).  

Ȼɜɔ ɛɚɐɚɓɜɑəɔɔ əɌ ɚɝɞɜɧɕ ɛɌəɖɜɑɌɞɔɞ 

(ȺȻ) ɔɝɝɗɑɐɚɎɌəɔɑ ɛɜɚɎɚɐɔɞɝɫ ɝ ɎəɟɞɜɔɎɑəəɧɘ 

ɍɚɗɪɝəɧɘ ɎɎɑɐɑəɔɑɘ ɖɚəɞɜɌɝɞəɚɏɚ ɎɑɥɑɝɞɎɌ Ɏ 

ɚɍɦɑɘɑ, ɜɑɖɚɘɑəɐɟɑɘɚɘ ɛɜɚɔɓɎɚɐɔɞɑɗɑɘ. Ȱɗɫ 

əɌɔɗɟɣɤɑɕ ɎɔɓɟɌɗɔɓɌɢɔɔ ɞɖɌəɔ ɛɚɐɒɑɗɟɐɚɣəɚɕ 

ɒɑɗɑɓɧ ɔɝɛɚɗɨɓɚɎɌɗɝɫ ɛɜɚɞɚɖɚɗ, ɎɖɗɪɣɌɪɥɔɕ 

ɛɌəɖɜɑɌɞɔɣɑɝɖɟɪ ɠɌɓɟ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ. Ȼɜɔ 

ɩɞɚɘ ɝɚɍɗɪɐɌɗɔɝɨ ɚɛɞɔɘɌɗɨəɧɑ ɝɜɚɖɔ Ɏɧɛɚɗəɑ-

əɔɫ ɛɑɜɎɔɣəɚɕ ȶȾ ð 2-3 ɝɟɞɖɔ ɚɞ əɌɣɌɗɌ ɓɌɍɚɗɑ-

ɎɌəɔɫ ɗɔɍɚ ɝɜɌɓɟ ɛɚɝɗɑ ɛɚɝɞɟɛɗɑəɔɫ Ɏ ɝɞɌɢɔɚ-

əɌɜ ɛɜɔ ɍɚɗɑɑ ɛɚɓɐəɑɘ ɚɍɜɌɥɑəɔɔ. 

ȻɌɢɔɑəɞɧ ɝ ɚɝɞɜɧɘ ɛɌəɖɜɑɌɞɔɞɚɘ əɑ ɛɚɐ-

ɎɑɜɏɌɪɞɝɫ ɚɛɑɜɌɞɔɎəɚɘɟ ɎɘɑɤɌɞɑɗɨɝɞɎɟ Ɏ ɜɌə-

əɑɘ ɛɑɜɔɚɐɑ, ɚɐəɌɖɚ ȶȾ ɛɚɓɎɚɗɫɑɞ ɐɔɠɠɑɜɑə-

ɢɔɜɚɎɌɞɨ ɚɝɞɜɧɕ ɛɌəɖɜɑɌɞɔɞ ɚɞ ɐɜɟɏɔɡ ɓɌɍɚɗɑ-

ɎɌəɔɕ, ɛɜɚɫɎɗɫɪɥɔɡɝɫ ɝɔɘɛɞɚɘɚɖɚɘɛɗɑɖɝɚɘ 

çɚɝɞɜɧɕ ɒɔɎɚɞè. 

ȶȾ ɫɎɗɫɑɞɝɫ ɘɑɞɚɐɚɘ ɎɧɍɚɜɌ ɛɜɔ ɐɔɌɏəɚ-

ɝɞɔɖɑ ɛɑɜɠɚɜɌɢɔɕ ɛɚɗɧɡ ɚɜɏɌəɚɎ. ȴɝɝɗɑɐɚɎɌ-

əɔɑ əɑ ɛɜɑɐɛɚɗɌɏɌɑɞ ɔɝɛɚɗɨɓɚɎɌəɔɫ ɜɑəɞɏɑə-

ɖɚəɞɜɌɝɞəɧɡ ɛɜɑɛɌɜɌɞɚɎ, əɑ ɞɜɑɍɟɑɞ ɝɛɑɢɔɌɗɨ-

əɚɕ ɛɚɐɏɚɞɚɎɖɔ ɛɌɢɔɑəɞɌ ɔ ɘɚɒɑɞ ɛɜɚɎɚɐɔɞɨɝɫ 

ɝɜɌɓɟ ɛɜɔ ɛɚɝɞɟɛɗɑəɔɔ ɍɚɗɨəɚɏɚ Ɏ ɛɜɔɑɘəɚɑ ɚɞ-

ɐɑɗɑəɔɑ. ȸɌɗɚɑ ɖɚɗɔɣɑɝɞɎɚ ɝɎɚɍɚɐəɚɏɚ ɏɌɓɌ Ɏ 

ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ ɘɚɒɑɞ əɑ ɎɔɓɟɌɗɔɓɔɜɚɎɌɞɨɝɫ 

ɛɜɔ ɜɑəɞɏɑəɚɏɜɌɠɔɔ ɔ ȿȳȴ, ɞɚɏɐɌ ɖɌɖ ɛɜɔ ȶȾ 

ɐɚɝɞɔɏɌɑɞɝɫ ɚɛɞɔɘɌɗɨəɌɫ ɎɔɓɟɌɗɔɓɌɢɔɫ ɐɌəəɚɕ 

ɛɌɞɚɗɚɏɔɔ ɓɌ ɝɣɑɞ ɍɚɗɨɤɚɕ ɜɌɓəɔɢɧ ɛɗɚɞəɚɝɞ-

əɧɡ ɡɌɜɌɖɞɑɜɔɝɞɔɖ Ɏɖɗɪɣɑəɔɕ ɏɌɓɌ ɔ ɘɫɏɖɔɡ 

ɞɖɌəɑɕ ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ. ȳɌ ɝɣɑɞ Ɏɧɝɚɖɚɕ ɜɌɓ-

ɜɑɤɌɪɥɑɕ ɝɛɚɝɚɍəɚɝɞɔ ɝɚɎɜɑɘɑəəɧɡ ɌɛɛɌɜɌ-

ɞɚɎ Ɏɚɓɘɚɒəɚ ɎɧɫɎɗɑəɔɑ ɐɌɒɑ ɘɔəɔɘɌɗɨəɚɏɚ 

ɖɚɗɔɣɑɝɞɎɌ Ɏɖɗɪɣɑəɔɕ ɏɌɓɌ, Ɍ Ɏ ɜɫɐɑ ɝɗɟɣɌɑɎ ɔ 

ɎɔɓɟɌɗɔɓɌɢɔɫ ɝɌɘɚɏɚ ɐɑɠɑɖɞɌ ɝɞɑəɖɔ. 

ȰɔɌɏəɚɝɞɔɖɌ ɛɚɣɑɣəɚɕ ɖɚɗɔɖɔ, ɖɌɖ 

ɚɝɗɚɒəɑəɔɫ ɘɚɣɑɖɌɘɑəəɚɕ ɍɚɗɑɓəɔ, ɞɌɖɒɑ ɘɚ-

ɒɑɞ ɎɧɓɧɎɌɞɨ ɞɜɟɐəɚɝɞɔ əɌ ɩɞɌɛɑ ɠɔɓɔɣɑɝɖɚɏɚ 

ɚɝɘɚɞɜɌ ɔ ɔɝɞɜɟɘɑəɞɌɗɨəɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɝ ɔɝ-

ɛɚɗɨɓɚɎɌəɔɑɘ ɘɚɐɌɗɨəɚɝɞɑɕ ɛɑɜɎɚɏɚ ɜɫɐɌ. ȹɑ-

ɖɜɟɛəɧɑ ɖɚəɖɜɑɘɑəɞɧ ɘɚɏɟɞ əɑ ɎɔɓɟɌɗɔɓɔɜɚ-

ɎɌɞɨɝɫ əɌ ɜɑɞɏɑəɚɏɜɌɘɘɌɡ, Ɍ ɖɚəɖɜɑɘɑəɞɧ Ɏ ɐɔ-

ɝɞɌɗɨəɧɡ ɚɞɐɑɗɌɡ ɘɚɣɑɎɧɡ ɛɟɞɑɕ ɘɚɏɟɞ ɍɧɞɨ əɑ 

ɚɍəɌɜɟɒɑəɧ ɛɜɔ ȿȳȴ Ɏ ɝɔɗɟ ɏɗɟɍɚɖɚɏɚ ɜɌɝɛɚ-

ɗɚɒɑəɔɫ ɝɚɚɞɎɑɞɝɞɎɟɪɥɔɡ ɌəɌɞɚɘɔɣɑɝɖɔɡ 

ɝɞɜɟɖɞɟɜ ɔ əɌɗɔɣɔɫ ɞɌɖɔɡ ɛɜɑɛɫɞɝɞɎɔɕ, ɖɌɖ 

ɛəɑɎɘɌɞɔɓɔɜɚɎɌəəɧɑ ɛɑɞɗɔ ɖɔɤɚɖ. Ȼɜɔ ȶȾ, 

ɐɌɒɑ ɛɜɔ əɌɞɔɎəɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ, ɛɚɝɞɌəɚɎɖɌ 

ɐɔɌɏəɚɓɌ əɑ ɛɜɑɐɝɞɌɎɗɫɑɞ ɝɗɚɒəɚɝɞɑɕ. Ȭ ȶȾ ɝ 

ɎəɟɞɜɔɎɑəəɧɘ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ ɛɚɓɎɚɗɫɑɞ 

ɐɔɠɠɑɜɑəɢɔɜɚɎɌɞɨ ɘɑɗɖɔɑ ɖɚəɖɜɑɘɑəɞɧ Ɏ ɃȷȽ 

ɚɞ ɖɌɗɨɢɔəɔɜɚɎɌəəɧɡ Ɍɞɑɜɚɝɖɗɑɜɚɞɔɣɑɝɖɔɡ 

ɍɗɫɤɑɖ ɝɚɝɟɐɚɎ ɛɚɣɑɣəɚɏɚ ɝɔəɟɝɌ ɔ ɖɚəɖɜɑɘɑə-

ɞɧ əɔɒəɑɕ ɞɜɑɞɔ ɘɚɣɑɞɚɣəɔɖɌ ɚɞ ɠɗɑɍɚɗɔɞɚɎ, 

ɚɢɑəɔɞɨ ɝɚɝɞɚɫəɔɑ ɛɌɜɑəɡɔɘɧ ɛɚɣɖɔ ɔ ɑɑ Ɏɧɐɑ-

ɗɔɞɑɗɨəɟɪ ɠɟəɖɢɔɪ. Ȯɝɑ Ɏɧɤɑɛɑɜɑɣɔɝɗɑəəɧɑ 

ɠɌɖɞɚɜɧ ɔɘɑɪɞ ɓəɌɣɑəɔɑ Ɏ ɛɗɌəɔɜɚɎɌəɔɔ ɗɑ-

ɣɑəɔɫ. 

Ȼɚɘɔɘɚ ɛɚɣɑɣəɚɕ ɖɚɗɔɖɔ ɝɟɥɑɝɞɎɑəəɟɪ 

ɣɌɝɞɨ ɝɚɝɞɌɎɔɗɔ ɛɌɢɔɑəɞɧ ɝ ɎɚɝɛɌɗɔɞɑɗɨəɧɘɔ 

ɓɌɍɚɗɑɎɌəɔɫɘɔ ɛɚɣɑɖ. Ȯ ɟɝɗɚɎɔɫɡ ɛɜɔɑɘəɚɏɚ 

ɚɞɐɑɗɑəɔɫ ɛɜɑɚɍɗɌɐɌɪɥɑɑ ɣɔɝɗɚ ɛɌɢɔɑəɞɚɎ 

(90%) Ɏ ɐɌəəɚɕ ɏɜɟɛɛɑ ɔɘɑɗɚ ɛɚɐɞɎɑɜɒɐɑəəɧɕ 

ɐɔɌɏəɚɓ çɖɌɜɍɟəɖɟɗ ɛɚɣɖɔè. ȴɘɑəəɚ ɟ ɛɌɢɔɑə-

ɞɚɎ ɝ ɖɌɜɍɟəɖɟɗɚɘ ɛɚɣɖɔ əɑ əɌɍɗɪɐɌɑɞɝɫ ɔɓɘɑ-

əɑəɔɕ ɛɜɔ ɜɑəɞɏɑəɚɏɜɌɠɔɔ ɔ ȿȳȴ. ȶȾ ɢɑɗɑɝɚɚɍ-

ɜɌɓəɚ ɛɜɚɎɚɐɔɞɨ ɝ ɎəɟɞɜɔɎɑəəɧɘ ɍɚɗɪɝəɧɘ 

ɎɎɑɐɑəɔɑɘ ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ, ɛɚɗɟɣɑəɔ-

ɑɘ əɌɞɔɎəɧɡ ɔɓɚɍɜɌɒɑəɔɕ, ɔɓɚɍɜɌɒɑəɔɕ Ɏ Ɍɜ-

ɞɑɜɔɌɗɨəɟɪ, Ɏɑəɚɓəɟɪ, ɚɞɝɜɚɣɑəəɟɪ ɠɌɓɧ. Ȼɜɔ 

ȶȾ ɔɓɘɑəɑəɔɫ Ɏ ɛɚɣɑɣəɚɕ ɛɌɜɑəɡɔɘɑ ɛɜɚɝɗɑɒɔ-

ɎɌɪɞɝɫ ɐɌɒɑ Ɏ ɜɌəəɑɘ ɛɑɜɔɚɐɑ ɓɌɍɚɗɑɎɌəɔɫ ɔ 

ɛɚɓɎɚɗɫɪɞ əɌɣɌɞɨ ɖɚəɝɑɜɎɌɞɔɎəɚɑ ɗɑɣɑəɔɑ ɐɚ 

ɝɞɌɐɔɔ ɠɚɜɘɔɜɚɎɌəɔɫ ɌɍɝɢɑɝɝɌ, ɞɜɑɍɟɪɥɑɏɚ 

ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ. 

Ȯ əɌɝɞɚɫɥɔɕ ɘɚɘɑəɞ ȶȾ-

ɘɑɓɑəɞɑɜɔɖɚɏɜɌɠɔɫ ɫɎɗɫɑɞɝɫ ɘɑɞɚɐɚɘ ɎɧɍɚɜɌ Ɏ 

ɐɔɌɏəɚɝɞɔɖɑ ɚɝɞɜɧɡ əɌɜɟɤɑəɔɕ ɔəɞɑɝɞɔəɌɗɨəɚ-

ɏɚ ɖɜɚɎɚɞɚɖɌ. ȶȾ  ɝ ɍɚɗɪɝəɧɘ ɖɚəɞɜɌɝɞɔɜɚɎɌ-

əɔɑɘ   ɛɚɓɎɚɗɫɑɞ ɟɝɞɌəɚɎɔɞɨ ɗɚɖɌɗɔɓɌɢɔɪ ɔ 

ɛɜɚɞɫɒɑəəɚɝɞɨ ɚɖɖɗɪɓɔɔ, ɎɧɜɌɒɑəəɚɝɞɨ ɖɚɗɗɌ-

ɞɑɜɌɗɨəɚɏɚ ɖɜɚɎɚɞɚɖɌ, ɐɔɠɠɑɜɑəɢɔɜɚɎɌɞɨ Ɍɜ-

ɞɑɜɔɌɗɨəɟɪ ɔɗɔ Ɏɑəɚɓəɟɪ ɔɤɑɘɔɪ. ȺɝəɚɎəɚɕ 

ɓɌɐɌɣɑɕ əɌ ɜɌəəɑɘ ɩɞɌɛɑ ɫɎɗɫɑɞɝɫ ɐɔɠɠɑɜɑə-

ɢɔɌɢɔɫ ɚɖɖɗɪɓɔɚəəɚɕ ɚɝɞɜɚɕ ɔəɞɑɝɞɔəɌɗɨəɚɕ 

ɔɤɑɘɔɔ ɚɞ əɑɚɖɖɗɪɓɔɚəəɚɕ, ɛɜɔ ɖɚɞɚɜɚɕ ɚɛɑ-

ɜɌɞɔɎəɚɑ ɗɑɣɑəɔɑ, ɖɌɖ ɛɜɌɎɔɗɚ, əɑ ɛɚɖɌɓɌəɚ, Ɍ 

ɞɌɖɒɑ ɎɧɫɎɗɑəɔɑ ɚɝɗɚɒəɑəɔɕ (ɏɌəɏɜɑəɌ ɖɔɤɖɔ, 

ɛɑɜɠɚɜɌɢɔɫ ɖɔɤɖɔ, ɛɑɜɔɞɚəɔɞ). ȹɌɗɔɣɔɑ ɛɑɜɔ-

ɞɚəɔɞɌ ɫɎɗɫɑɞɝɫ ɛɜɚɞɔɎɚɛɚɖɌɓɌəɔɑɘ ɜɑəɞɏɑ-

əɩəɐɚɎɌɝɖɟɗɫɜəɚɘɟ ɗɑɣɑɍəɚɘɟ ɎɘɑɤɌɞɑɗɨɝɞɎɟ 

ɔ, ɝɚɚɞɎɑɞɝɞɎɑəəɚ, ɔɝɖɗɪɣɌɑɞ ɞɌɖɔɑ ɘɑɞɚɐɧ ɗɑ-

ɣɑəɔɫ, ɖɌɖ ɞɜɚɘɍɚɌɝɛɔɜɌɢɔɪ, ɍɌɗɗɚəəɟɪ ɐɔɗɌ-

ɞɌɢɔɪ, ɝɑɗɑɖɞɔɎəɧɕ ɞɜɚɘɍɚɗɔɓɔɝ, ɔ ɛɜɑɐɛɚɗɌ-

ɏɌɑɞ ɗɌɛɌɜɚɞɚɘɔɪ Ɏ ɩɖɝɞɜɑəəɚɘ ɛɚɜɫɐɖɑ ɝ ɘɔ-

əɔɘɌɗɨəɚɕ ɛɜɑɐɚɛɑɜɌɢɔɚəəɚɕ ɛɚɐɏɚɞɚɎɖɚɕ. 

ȳɌɖɗɪɣɑəɔɑ. 

Ƚɚɍɗɪɐɑəɔɑ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɡ ɌɗɏɚɜɔɞɘɚɎ 

əɑɚɍɡɚɐɔɘɚ ɐɗɫ ɛɜɌɎɔɗɨəɚɕ ɚɜɏɌəɔɓɌɢɔɔ ɜɌɍɚ-

ɞɧ ɛɜɔɑɘəɚɏɚ ɚɞɐɑɗɑəɔɫ, ɝɚɖɜɌɥɑəɔɫ ɣɔɝɗɌ əɑ-

əɟɒəɧɡ ɏɚɝɛɔɞɌɗɔɓɌɢɔɕ, ɝɚɖɜɌɥɑəɔɫ Ɏɜɑɘɑəɔ 

ɛɜɑɍɧɎɌəɔɫ ɛɌɢɔɑəɞɚɎ Ɏ ɛɜɔɑɘəɚɘ ɚɞɐɑɗɑəɔɔ, 

ɝɎɚɑɎɜɑɘɑəəɚɏɚ ɛɜɚɎɑɐɑəɔɫ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ 

ɎɘɑɤɌɞɑɗɨɝɞɎɌ ɔ Ɏ ɜɫɐɑ ɝɗɟɣɌɑɎ ɐɗɫ ɚɞɖɌɓɌ ɚɞ 

əɑɚɛɜɌɎɐɌəəɚɏɚ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɎɘɑɤɌɞɑɗɨ-

ɝɞɎɌ. 

ȶȾ ɫɎɗɫɑɞɝɫ ɎɧɝɚɖɚɔəɠɚɜɘɌɞɔɎəɧɘ ɘɑ-

ɞɚɐɚɘ ɘɑɐɔɢɔəɝɖɚɕ ɎɔɓɟɌɗɔɓɌɢɔɔ əɌ ɜɌəəɔɡ 

ɩɞɌɛɌɡ ɘɑɐɔɢɔəɝɖɚɕ ɛɚɘɚɥɔ, ɛɚɓɎɚɗɫɑɞ ɝɎɚɑ-

Ɏɜɑɘɑəəɚ ɚɢɑəɔɞɨ ɎɓɌɔɘɚɝɎɫɓɨ ɚɍəɌɜɟɒɑəəɧɡ 
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ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ ɔɓɘɑəɑəɔɕ ɝ ɖɗɔəɔɣɑɝɖɚɕ ɖɌɜ-

ɞɔəɚɕ, ɌəɌɘəɑɓɚɘ ɔ ɚɛɜɑɐɑɗɔɞɨ ɐɌɗɨəɑɕɤɟɪ 

ɞɌɖɞɔɖɟ ɗɑɣɑəɔɫ. 

ȶȾ Ɏ ɟɝɗɚɎɔɫɡ əɑɚɞɗɚɒəɚɕ ɘɑɐɔɢɔəɝɖɚɕ 

ɛɚɘɚɥɔ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɖɗɔəɔɣɑɝɖɚɕ ɖɌɜɞɔəɚɕ 

ɟɜɏɑəɞəɚɕ ɌɍɐɚɘɔəɌɗɨəɚɕ ɛɌɞɚɗɚɏɔɔ əɑɞɜɌɎɘɌ-

ɞɔɣɑɝɖɚɏɚ ɏɑəɑɓɌ ɛɚɓɎɚɗɫɑɞ ɐɚɝɞɌɞɚɣəɚ ɞɚɣəɚ 

ɚɛɜɑɐɑɗɫɞɨ ɡɌɜɌɖɞɑɜ ɓɌɍɚɗɑɎɌəɔɫ. ȮɧɫɎɗɑəɔɑ 

ɏɜɟɛɛɧ ɜɔɝɖɌ Ɏ ɝɞɜɟɖɞɟɜɑ ɚɝɞɜɚɕ əɑɞɜɌɎɘɌɞɔ-

ɣɑɝɖɚɕ ɌɍɐɚɘɔəɌɗɨəɚɕ ɛɌɞɚɗɚɏɔɔ ɝɛɚɝɚɍɝɞɎɟɑɞ 

ɚɝɟɥɑɝɞɎɗɑəɔɪ ɜɌəəɑɕ ɐɔɌɏəɚɝɞɔɖɔ ɔ ɛɜɚɎɑɐɑ-

əɔɪ ɝɎɚɑɎɜɑɘɑəəɚɏɚ ɗɑɣɑəɔɫ Ɏ ɎɧɤɑɟɖɌɓɌəəɧɡ 

ɏɜɟɛɛɌɡ ɛɌɢɔɑəɞɚɎ. 

ȶɚəɠɗɔɖɞ ɔəɞɑɜɑɝɚɎ. 

ȬɎɞɚɜɧ ɓɌɫɎɗɫɪɞ ɚɍ ɚɞɝɟɞɝɞɎɔɔ ɖɚəɠɗɔɖ-

ɞɌ ɔəɞɑɜɑɝɚɎ.  

ɀɔəɌəɝɔɜɚɎɌəɔɑ. 

ȴɝɝɗɑɐɚɎɌəɔɑ əɑ ɔɘɑɗɚ ɝɛɚəɝɚɜɝɖɚɕ ɛɚɐ-

ɐɑɜɒɖɔ. 

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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ɓɐɜɌɎɚɚɡɜɌəɑəɔɫ ɏɚɜɚɐɌ ȸɚɝɖɎɧ ɚɞ 13.02.2017 ɏ. ʈ83. 
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ȮȺȳȸȺȲȹȺȽȾȴ ȾȼȱɁȸȱȼȹȺȯȺ ȶȺȸȻɈɊȾȱȼȹȺȯȺ ȸȺȰȱȷȴȼȺȮȬȹȴɋ,  

ȮɇȻȺȷȹȱȹȹȺȯȺ ȹȬ ȺȽȹȺȮȱ ȰȬȹȹɇɁ ȶȺȸȻɈɊȾȱȼȹȺȵ ȾȺȸȺȯȼȬɀȴȴ Ȯ 

ȻȷȬȹȴȼȺȮȬȹȴȴ ȼȱȳȱȶɂȴȵ ȻȱɃȱȹȴ Ȼȼȴ ȱȱ ȺɃȬȯȺȮɇɁ ȳȬȭȺȷȱȮȬȹȴɋɁ 
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ɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. ȻɜɚɐɑɘɚəɝɞɜɔɜɚɎɌɞɨ ɩɠɠɑɖɞɔɎəɚɝɞɨ ɚɍɦɑɘəɚɕ ɘɟɗɨɞɔɝ-

ɛɔɜɌɗɨəɚɕ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ Ɏ ɛɗɌəɔɜɚɎɌəɔɔ ɗɑɣɑəɔɫ ɚɣɌɏɚɎɧɡ ɓɌ-

ɍɚɗɑɎɌəɔɕ ɛɑɣɑəɔ. ȻɜɑɐɝɞɌɎɔɞɨ əɌɏɗɫɐəɧɑ 3Dɜɑɖɚəɝɞɜɟɖɢɔɔ ɛɑɣɑəɔ, ɑɑ ɝɚɝɟ-

ɐɚɎ ɔ ɚɣɌɏɚɎɧɡ ɚɍɜɌɓɚɎɌəɔɕ. 

ȸɌɞɑɜɔɌɗ ɔ ɘɑɞɚɐɧ. Ȯ ɏɜɟɛɛɟ  ɍɚɗɨəɧɡ  Ɏɚɤɗɔ 25 ɛɌɢɔɑəɞɚɎ ɝ ɜɌɓɗɔɣəɧɘɔ ɚɣɌ-

ɏɚɎɧɘɔ ɚɍɜɌɓɚɎɌəɔɫɘɔ ɛɑɣɑəɔ. ȮɚɓɜɌɝɞ ɛɌɢɔɑəɞɚɎ ɝɚɝɞɌɎɔɗ ɚɞ 29 ɐɚ 83 ɗɑɞ (ɝɜɑɐəɔɕ-

ɎɚɓɜɌɝɞ 62,1 ɏɚɐɌ).ȶɌɒɐɚɘɟ ɛɌɢɔɑəɞɟ ɛɜɚɎɚɐɔɗɌɝɨ ȸȽȶȾ ɚɜɏɌəɚɎ ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ ɝ 

ɎəɟɞɜɔɎɑəəɧɘ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ. Ȼɚ ɐɌəəɧɘ ɚɍɝɗɑɐɚɎɌəɔɫ ɍɧɗɔ ɎɧɝɞɌɎɗɑəɧ ɝɗɑɐɟ-

ɪɥɔɑ ɐɔɌɏəɚɓɧ: ɏɑɘɌəɏɔɚɘɌ ð 3 (12%) ɝɗɟɣɌɫ, ɠɚɖɌɗɨəɌɫ əɚɐɟɗɫɜəɌɫ ɏɔɛɑɜɛɗɌɓɔɫ ð 2 

(8%), Ɍɍɝɢɑɝɝ ð 1 (4%), ɏɑɛɌɞɚɢɑɗɗɪɗɫɜəɧɕ ɜɌɖ ð 2 (8%), ɖɔɝɞɧ ð 4 (16%), ɘɑɞɌɝɞɌɓɧ ð 13 

(52%) ɝɗɟɣɌɑɎ. ȼɑɓɟɗɨɞɌɞɧ ɔɝɝɗɑɐɚɎɌəɔɫ ɝɚɛɚɝɞɌɎɗɫɗɔ ɝ ɐɌəəɧɘɔ ȸȼȾ ɝ ɎəɟɞɜɔɎɑəəɧɘ 

ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ, ɝ ɛɚɖɌɓɌɞɑɗɫɘɔ ɔəɞɜɌɚɛɑɜɌɢɔɚəəɚɏɚ ɟɗɨɞɜɌɓɎɟɖɚɎɚɏɚ ɔɝɝɗɑɐɚɎɌ-

əɔɫ, ɝ ɚɛɑɜɌɢɔɚəəɧɘɔ əɌɡɚɐɖɌɘɔ ɔ ɏɔɝɞɚɗɚɏɔɣɑɝɖɚɕ ɖɌɜɞɔəɚɕ 

Ⱥɍɝɟɒɐɑəɔɑ. Ⱦɜɑɡɘɑɜəɚɑ ɘɚɐɑɗɔɜɚɎɌəɔɑ ɛɚɓɎɚɗɫɑɞ ɩɠɠɑɖɞɔɎəɚ ɔ ɍɑɓ ɔɝɖɌɒɑ-

əɔɕ ɝɚɎɘɑɥɌɞɨ Ɏɝɑ ɠɌɓɧ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ əɌ ɚɐəɚɘ ɑɐɔəɝɞɎɑəəɚɘ ɔɓɚɍɜɌɒɑəɔɔ, ɣɞɚ 

ɐɌɑɞ ɛɚɗəɟɪ ɔəɠɚɜɘɌɢɔɪ ɚɍ ɌəɌɞɚɘɔɣɑɝɖɔɡ ɚɝɚɍɑəəɚɝɞɫɡ ɛɚɜɌɒɑəəɚɕ ɛɌɞɚɗɚɏɔɣɑɝɖɔɘ 

ɛɜɚɢɑɝɝɚɘ ɛɑɣɑəɔ. 

ȮɧɎɚɐɧ. ȺɍɜɌɍɚɞɖɌ DICOM-ɔɓɚɍɜɌɒɑəɔɕ ɝ ɛɚɝɞɜɚɑəɔɑɘ 3D ɘɚɐɑɗɑɕ ɛɑɣɑəɔ ɛɚ-

ɘɚɏɌɑɞ ɡɔɜɟɜɏɟ  Ɏ ɛɗɌəɔɜɚɎɌəɔɔ ɚɛɑɜɌɞɔɎəɚɏɚ ɗɑɣɑəɔɫ, ɟɗɟɣɤɌɑɞ ɛɜɚɝɞɜɌəɝɞɎɑəəɚɑ 

Ɏɚɝɛɜɔɫɞɔɑ ɌəɌɞɚɘɔɣɑɝɖɚɏɚ ɝɚɚɞəɚɤɑəɔɫ ɚɜɏɌəɌ, ɑɏɚ ɝɚɝɟɐɚɎ ɔ ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ ɚɍɜɌɓɚ-

ɎɌəɔɕ. ȺɐəɌɖɚ ɞɜɑɡɘɑɜəɚɑ ɘɚɐɑɗɔɜɚɎɌəɔɑ ɞɜɑɍɟɑɞ ɐɚɛɚɗəɔɞɑɗɨəɧɡ Ɏɜɑɘɑəəɧɡ ɓɌɞɜɌɞ ɔ 

ɑɏɚ ɖɗɔəɔɣɑɝɖɚɑ ɓəɌɣɑəɔɑ ɚɝɞɌɑɞɝɫ əɑɐɚɝɞɌɞɚɣəɚ ɔɓɟɣɑəəɧɘ. 
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POSSIBILITIES OF THREE-DIMENSIONAL COMPUTER SIMULATION BASED ON THE 

OF COMPUTER TOMOGRAPHY DATA IN PLANNING OF LIVER RESECTION WITHIN 

FOCAL DISEASES 

 

Schekoturov  I.O.1, Bakhtiosin  R.F.1, Shiryaev A.A.1, Kornev  D.O.2, Panina  K.S.2 
 

urpose.  To demonstrate the effectiveness of volumetric multispiral computer t o-

mography at the planning of focal liver masses  treatment. To present visual 3D r e-

constructions of t he liver, its vessels and focal masses.  

Material and methods.  A group of patients included 25 patients with different focal 

liver masses. The age of the patients was from 29 to 83 years (mean age 62.1 years). Each 

patient had MSCT of abdomen with intraveno us contrast injection. The following diagnoses 
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were made according to the results of the examination, most of which were subsequently 

confirmed histologically: hemangioma - 3 (12%), focal nodular hyperplasia - 2 (8%), abscess 

- 1 (4%), hepatocellular carci noma - 2 (8 %), cysts - 4 (16%), metastases - 13 (52%) cases.  

Results.  Three -dimensional modeling allows effectively and without distortion to 

combine all the phases of contrasting in a single image, which gives complete information 

about the a natomical fe atures affected by the pathological process of the liver.  

Conclusion.  Processing DICOM images with the construction of 3D models of the 

liver helps the surgeon at the planning of surgical treatment, improves the spatial perce p-

tion of the anatomical relatio nship of the organ, its vessels and pathological formations. 

However, three -dimensional modeling requires additional time and its clinical significance 

remains insuff iciently studied. . 

 

Keywords: MSCT, focal liver masses, 3D reconstruction, liver resection , hemihepate c-

tomy, liver vessels, portal vein system.  
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ɣɌɏɚɎɧɑ ɚɍɜɌɓɚɎɌəɔɫ ɛɑɣɑəɔ ð ɩɞɚ 

ɍɚɗɨɤɌɫ ɏɜɟɛɛɌ ɜɌɓɗɔɣəɧɡ ɛɚ ɩɞɔɚ-

ɛɌɞɚəɑɏəɑɓɟ əɚɓɚɗɚɏɔɕ, ɖɚɞɚɜɧɡ ɚɍɦ-

ɑɐɔəɫɑɞ ɓɌɘɑɥɑəɔɑ əɚɜɘɌɗɨəɚ 

ɠɟəɖɢɔɚəɔɜɟɪɥɑɕ ɛɌɜɑəɡɔɘɧ ɛɑɣɑəɔ ɑɐɔəɔɣ-

əɧɘɔ ɔɗɔ ɘəɚɒɑɝɞɎɑəəɧɘɔ ɛɌɞɚɗɚɏɔɣɑɝɖɔɘɔ 

ɚɍɜɌɓɚɎɌəɔɫɘɔ [1]. ȺɣɌɏɚɎɧɑ ɛɚɜɌɒɑəɔɫ ɤɔɜɚ-

ɖɚ ɜɌɝɛɜɚɝɞɜɌəɑəɧ ɝɜɑɐɔ əɌɝɑɗɑəɔɫ Ɏɝɑɡ ɝɞɜɌə 

ɘɔɜɌ [2]. ȺɣɌɏɚɎɧɑ ɚɍɜɌɓɚɎɌəɔɫ ɛɑɣɑəɔ ɘɚɒəɚ 

ɜɌɓɐɑɗɔɞɨ əɌ ɛɌɜɌɓɔɞɌɜəɧɑ (ɩɡɔəɚɖɚɖɖɚɓ, Ɍɗɨ-

Ɏɑɚɖɚɖɖɚɓ) ɔ əɑɛɌɜɌɓɔɞɌɜəɧɑ: ɐɚɍɜɚɖɌɣɑɝɞɎɑə-

əɧɑ ɔ ɓɗɚɖɌɣɑɝɞɎɑəəɧɑ. Ȼɜɔ ɐɔɌɏəɚɝɞɔɖɑ ɞɌɖɔɡ 

ɓɌɍɚɗɑɎɌəɔɕ, ɖ ɝɚɒɌɗɑəɔɪ, ɚɝɞɌɑɞɝɫ ɘəɚɒɑɝɞɎɚ 

əɑɜɌɓɜɑɤɑəəɧɡ ɎɚɛɜɚɝɚɎ ɖɌɖ ɐɔɌɏəɚɝɞɔɣɑɝɖɚ-

ɏɚ, ɞɌɖ ɔ ɞɌɖɞɔɣɑɝɖɚɏɚ ɡɌɜɌɖɞɑɜɌ. ȸɑɐɗɑəəɚɑ ɔ 

ɍɑɝɝɔɘɛɞɚɘəɚɑ  ɞɑɣɑəɔɑ ɜɫɐɌ ɓɌɍɚɗɑɎɌəɔɕ, 

ɝɗɚɒəɚɝɞɨ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɏɚ ɛɚɔɝɖɌ ɔ əɑɚɐəɚ-

ɓəɌɣəɚɝɞɨ ɑɏɚ ɜɑɓɟɗɨɞɌɞɚɎ, Ɍ ɞɌɖɒɑ əɑɝɚɎɑɜ-

ɤɑəɝɞɎɚ ɝɟɥɑɝɞɎɟɪɥɔɡ ɐɔɠɠɑɜɑəɢɔɌɗɨəɚ-

ɐɔɌɏəɚɝɞɔɣɑɝɖɔɡ ɖɜɔɞɑɜɔɑɎ ɚɝɗɚɒəɫɪɞ ɜɑɤɑ-

əɔɑ ɛɜɚɍɗɑɘɧ. ȹɌ ɐɌəəɧɕ ɘɚɘɑəɞ əɌɍɗɪɐɌɑɞɝɫ 

ɐɚɝɞɚɎɑɜəɧɕ ɜɚɝɞ ɣɔɝɗɌ ɚɣɌɏɚɎɧɡ ɛɚɜɌɒɑəɔɕ 

ɛɑɣɑəɔ ɛɜɑɔɘɟɥɑɝɞɎɑəəɚ ɓɌ ɝɣɑɞ ɓɗɚɖɌɣɑɝɞɎɑə-

əɧɡ ɚɛɟɡɚɗɑɕ. ȹɌ ɐɌəəɧɕ ɘɚɘɑəɞ əɌɍɗɪɐɌɑɞɝɫ 

ɐɚɝɞɚɎɑɜəɧɕ ɜɚɝɞ ɣɔɝɗɌ ɛɌɢɔɑəɞɚɎ ɝ ɚɣɌɏɚɎɧ-

ɘɔ ɓɌɍɚɗɑɎɌəɔɫɘɔ  ɛɑɣɑəɔ ɛɜɑɔɘɟɥɑɝɞɎɑəəɚ 

ɓɗɚɖɌɣɑɝɞɎɑəəɚɕ ɩɞɔɚɗɚɏɔɔ, ɣɞɚ ɛɜɑɒɐɑ Ɏɝɑɏɚ 

ɝɎɫɓɌəɚ ɝ  ɟɗɟɣɤɑəɔɑɘ ɐɔɌɏəɚɝɞɔɖɔ ɔ ɍɚɗɑɑ Ɍɖ-

ɞɔɎəɧɘ  Ɏəɑɐɜɑəɔɑɘ Ɏ ɛɜɌɖɞɔɖɟ ɜɌɓɗɔɣəɧɡ ɘɑ-

ɞɚɐɚɎ ɔɝɝɗɑɐɚɎɌəɔɫ, ɞɌɖɔɡ ɖɌɖ: ȿȳȴ ɝ ɐɟɛɗɑɖɝ-

əɧɘ ɝɖɌəɔɜɚɎɌəɔɑɘ, ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɌɫ 

ɞɚɘɚɏɜɌɠɔɫ, ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ,  ɛɚɓɔ-

ɞɜɚəəɚ-ɩɘɔɝɝɔɚəəɌɫ ɞɚɘɚɏɜɌɠɔɫ [3]. 

 Ⱥ ɖɌɖɚɘ ɍɧ ɔɓ ɛɑɜɑɣɔɝɗɑəəɧɡ ɛɚɜɌɒɑəɔɕ 

ɛɑɣɑəɔ əɔ ɤɗɌ ɜɑɣɨ, ɢɑɗɑɝɚɚɍɜɌɓəɚɝɞɨ, ɚɍɦɑɘ ɔ 

ɩɠɠɑɖɞɔɎəɚɝɞɨ ɗɑɣɑɍəɧɡ ɘɑɜɚɛɜɔɫɞɔɕ ɓɌɎɔɝɫɞ, 

ɛɜɑɒɐɑ Ɏɝɑɏɚ, ɚɞ ɡɌɜɌɖɞɑɜɌ ɔɘɑɪɥɔɡɝɫ ɔɓɘɑ-

əɑəɔɕ ɔ ɝɞɌɐɔɔ ɜɌɓɎɔɞɔɫ ɛɜɚɢɑɝɝɌ.  ȹɑ-

ɜɑɐɖɚ, ɚɝəɚɎəɧɘ ɛɜɚɞɔɎɚɛɚɖɌɓɌəɔɑɘ ɖ ɜɌɐɔ-

ɖɌɗɨəɚɕ ɚɛɑɜɌɢɔɔ ɫɎɗɫɑɞɝɫ əɑɜɑɓɑɖɞɌɍɑɗɨəɚɝɞɨ 

ɚɛɟɡɚɗɔ, ɣɞɚ ɣɌɥɑ Ɏɝɑɏɚ ɍɧɎɌɑɞ ɛɜɔ ɓɌɛɟɥɑə-

əɚɘ ɚɛɟɡɚɗɑɎɚɘ ɛɚɜɌɒɑəɔɔ. Ȼɜɔ ɩɞɚɘ ɝɎɚɑɎɜɑ-

ɘɑəəɚɑ ɔ ɌɐɑɖɎɌɞəɚɑ ɎɘɑɤɌɞɑɗɨɝɞɎɚ ɛɚɓɎɚɗɫɑɞ 

ɛɚɗəɚɝɞɨɪ ɔɓɗɑɣɔɞɨ ɛɌɢɔɑəɞɌ. ȹɑɚɢɑəɔɘɟɪ ɛɚ-

ɘɚɥɨ Ɏ ɛɗɌəɔɜɚɎɌəɔɔ ɗɑɣɑəɔɫ ɚɖɌɓɧɎɌɑɞ ɛɜɔ-

ɘɑəɑəɔɑ ɗɟɣɑɎɧɡ ɘɑɞɚɐɚɎ ɔɝɝɗɑɐɚɎɌəɔɫ [4].   

Ȼɚ ɘɑɜɑ ɝɚɎɑɜɤɑəɝɞɎɚɎɌəɔɫ ɖɚɘɛɨɪɞɑɜ-

əɧɡ ɞɚɘɚɏɜɌɠɚɎ ɔ ɛɚɗɟɣɑəɔɫ ɔɓɚɞɜɚɛəɧɡ Ɏɚɖ-

ɝɑɗɑɕ ɝɞɌɗɌ ɐɚɝɞɟɛəɌ ɍɚɗɑɑ ɝɚɎɑɜɤɑəəɌɫ ɛɚɝɞ-

ɛɜɚɢɑɝɝɚɜəɌɫ ɚɍɜɌɍɚɞɖɌ, ɝ ɛɚɘɚɥɨɪ ɖɚɞɚɜɚɕ 

Ɏɚɓɘɚɒəɚ ɛɚɗɟɣɔɞɨ ɔɝɣɑɜɛɧɎɌɪɥɔɑ ɐɌəəɧɑ ɚ 

ɗɚɖɌɗɔɓɌɢɔɔ ɚɛɟɡɚɗɔ, ɔəɎɌɓɔɔ ɝɚɝɟɐɚɎ ɔ ɝɚɝɑɐ-

əɔɡ ɚɜɏɌəɚɎ, ɣɞɚ ɔɘɑɑɞ ɚɏɜɚɘəɚɑ ɓəɌɣɑəɔɑ ɐɗɫ 

ɡɔɜɟɜɏɌ əɌ ɛɜɑɐɚɛɑɜɌɢɔɚəəɚɘ ɩɞɌɛɑ. [5].   Ȼɜɔ 

ɛɗɌəɔɜɚɎɌəɔɔ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ ɚɛɜɑɐɑ-

ɗɫɪɥɔɘ ɫɎɗɫɑɞɝɫ ɜɌɝɛɚɗɚɒɑəɔɑ ɚɛɟɡɚɗɔ əɑɛɚ-

ɝɜɑɐɝɞɎɑəəɚ Ɏ ɛɌɜɑəɡɔɘɑ ɛɑɣɑəɔ, ɑɑ ɚɞəɚɤɑəɔɑ 

ɖ ɚɖɜɟɒɌɪɥɔɘ ɛɜɚɞɚɖɚɎɧɘ ɝɞɜɟɖɞɟɜɌɘ, Ɍ ɞɌɖ-

ɒɑ ɝɚɝɑɐəɔɘ ɚɜɏɌəɌɘ, Ɍ ɛɜɔ ɓɗɚɖɌɣɑɝɞɎɑəəɚɘ 

ɛɚɜɌɒɑəɔɔ ɑɥɑ ɔ əɌɗɔɣɔɑ ɚɞɐɌɗɑəəɧɡ ɘɑɞɌɝɞɌ-

ɓɚɎ. Ȯɚɓɘɚɒəɚɝɞɨ ɚɢɑəɖɔ ɚɍɦɑɘɌ ɚɛɟɡɚɗɔ ɛɚ 

ɚɞəɚɤɑəɔɪ ɖ ɞɖɌəɔ ɛɑɣɑəɔ ɞɌɖɒɑ ɛɜɑɐɝɞɌɎɗɫɑɞ 

ɢɑəəɟɪ ɔəɠɚɜɘɌɢɔɪ.  

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. 

Ȯ ɏɜɟɛɛɟ  ɍɚɗɨəɧɡ  Ɏɚɤɗɔ 25 ɛɌɢɔɑəɞɚɎ ɝ 

ɜɌɓɗɔɣəɧɘɔ ɚɣɌɏɚɎɧɘɔ ɚɍɜɌɓɚɎɌəɔɫɘɔ ɛɑɣɑəɔ. 

ȮɚɓɜɌɝɞ ɛɌɢɔɑəɞɚɎ ɝɚɝɞɌɎɔɗ ɚɞ 29 ɐɚ 83 ɗɑɞ 

(ɝɜɑɐəɔɕ ɎɚɓɜɌɝɞ 62,1 ɏɚɐɌ). Ȯɝɑɘ ɍɚɗɨəɧɘ Ɏɧ-

ɛɚɗəɑəɌ ȸȽȶȾ ɚɜɏɌəɚɎ ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ ɝ 

ɎəɟɞɜɔɎɑəəɧɘ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ.  Ȼɚ ɜɑɓɟɗɨ-

Ⱥ 
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ɞɌɞɌɘ ɔɝɝɗɑɐɚɎɌəɔɫ ɛɌɞɚɗɚɏɔɣɑɝɖɔɑ ɚɍɜɌɓɚɎɌ-

əɔɫ ɛɑɣɑəɔ ɜɌɝɢɑəɑəɧ ɖɌɖ: ɏɑɘɌəɏɔɚɘɌ ð 3 

(12%) ɝɗɟɣɌɫ, ɠɚɖɌɗɨəɌɫ əɚɐɟɗɫɜəɌɫ ɏɔɛɑɜɛɗɌ-

ɓɔɫ ð 2 (8%), Ɍɍɝɢɑɝɝ ð 1 (4%), ɏɑɛɌɞɚɢɑɗɗɪɗɫɜ-

əɧɕ ɜɌɖ ð 2 (8%), ɖɔɝɞɧ ð 4 (16%), ɘɑɞɌɝɞɌɓɧ ð 

13 (52%) ɝɗɟɣɌɑɎ. ȮɧɝɞɌɎɗɑəəɧɑ ɐɔɌɏəɚɓɧ ɍɧɗɔ 

ɛɚɐɞɎɑɜɒɐɑəɧ əɌ ɚɝəɚɎɌəɔɔ ɏɔɝɞɚɗɚɏɔɣɑɝɖɚɏɚ 

ɔɝɝɗɑɐɚɎɌəɔɫ ɚɛɑɜɌɢɔɚəəɚɏɚ ɘɌɞɑɜɔɌɗɌ, ɗɔɍɚ 

ɛɜɔ ɛɚɘɚɥɔ ɐɜɟɏɔɡ ɘɑɞɚɐɚɎ ɔɝɝɗɑɐɚɎɌəɔɫ 

(ȸȼȾ, ȿȳȴ). 

Ȯɝɑ ɔɝɝɗɑɐɚɎɌəɔɫ ɛɜɚɎɚɐɔɗɔɝɨ əɌ ɘɟɗɨ-

ɞɔɝɛɔɜɌɗɨəɚɘ ɖɚɘɛɨɪɞɑɜəɚɘ ɞɚɘɚɏɜɌɠɑ 

Toshiba Aquillion One 640, əɌ ɍɌɓɑ ȼɚɝɝɔɕɝɖɚ-

ɋɛɚəɝɖɚɏɚ əɌɟɣəɚ-ɚɍɜɌɓɚɎɌɞɑɗɨəɚɏɚ ɢɑəɞɜɌ Ɏɔ-

ɓɟɌɗɔɓɌɢɔɔ ȻɑɜɎɚɏɚ ȸȯȸȿ ɔɘ. ȴ.ȸ. ȽɑɣɑəɚɎɌ. 

Ȱɗɫ ɎəɟɞɜɔɎɑəəɚɏɚ ɎɎɑɐɑəɔɫ ɖɚəɞɜɌɝɞəɚɏɚ Ɏɑ-

ɥɑɝɞɎɌ ɔɝɛɚɗɨɓɚɎɌɗɝɫ ɐɎɟɡɖɚɗɍɚɎɧɕ ɤɛɜɔɢ-

ɔəɒɑɖɞɚɜ ɠɔɜɘɧ Medrad. Ȯɝɑ ɚɍɝɗɑɐɚɎɌəɔɫ 

ɛɜɚɎɚɐɔɗɔɝɨ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ əɑɔɚəəɚɏɚ, ɔɓɚ-

ɚɝɘɚɗɫɜəɚɏɚ ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ ɝ ɖɚəɢɑə-

 

ȼɔɝ. 1 (Fig. 1) 
ȼɔɝ. 2 (Fig. 2) 

 

ȼɔɝ. 3 (Fig. 3) 

ȼɔɝ. 1. ȸȽȶȾ, 3D-

ɜɑɖɚəɝɞɜɟɖɢɔɫ ɖɚɝɞəɚɏɚ ɝɖɑ-

ɗɑɞɌ. 

Fig. 1. MSCT, 3D-reconstruction  of 

the  skeleton . 

ȼɔɝ. 2. ȸȽȶȾ, ɌɖɝɔɌɗɨəɌɫ ɜɑ-

ɖɚəɝɞɜɟɖɢɔɫ. 

ȻɚɗɟɌɎɞɚɘɌɞɔɣɑɝɖɚɑ Ɏɧɐɑɗɑ-

əɔɑ ɖɚəɞɟɜɚɎ ɛɌɜɑəɡɔɘɧ ɛɑɣɑ-

əɔ (ɝɞɜɑɗɖɌ). 

Fig. 2.  MSCT, axial reconstru c-

tion.  

Semi -automatic selection of the 

liver parenchyma contours (a r-

row).  

ȼɔɝ. 3.  ȸȽȶȾ, 3D-

ɜɑɖɚəɝɞɜɟɖɢɔɫ ɛɑɣɑəɔ. 

Fig. 3.   MSCT, 3D-reconstruction 

of the liver.  

 

 

ȼɔɝ. 4 (Fig. 4) 

 

ȼɔɝ. 5 (Fig. 5) 

ȼɔɝ. 4.    ȸȽȶȾ, 3D-ɜɑɖɚəɝɞɜɟɖɢɔɫ ɌɜɞɑɜɔɌɗɨəɚ-

ɏɚ ɜɟɝɗɌ. 

Ƚɞɜɑɗɖɚɕ ɚɞɘɑɣɑəɌ ɞɔɛɔɣəɚ ɜɌɝɛɚɗɚɒɑəəɌɫ ɛɑ-

ɣɑəɚɣəɌɫ Ɍɜɞɑɜɔɫ (Michels I). 

Fig. 4.   MSCT, 3D-reconstruction  of the  arteries . 

Arrow is atypical location of the hepatic artery 

(Michels I ). 

ȼɔɝ. 5.    ȸȽȶȾ, 3D-ɜɑɖɚəɝɞɜɟɖɢɔɫ ɌɜɞɑɜɔɌɗɨəɚ-

ɏɚ ɜɟɝɗɌ. 

Ƚɞɜɑɗɖɚɕ ɚɞɘɑɣɑəɌ ɐɚɍɌɎɚɣəɌɫ ɗɑɎɌɫ ɛɑɣɑəɚɣ-

əɌɫ Ɍɜɞɑɜɔɫ, ɚɞɡɚɐɫɥɌɫ ɚɞ ɗɑɎɚɕ ɒɑɗɟɐɚɣəɚɕ 

Ɍɜɞɑɜɔɔ (Michels V). 

Fig. 5.   MSCT, 3D-reconstruction of the arteries.  

Arrow is an additional left hepatic artery that e x-

tends from the left gastric artery (Michels V).  
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ɞɜɌɢɔɑɕ ɕɚɐɌ 370 ɘɏ/ɘɗ. Ƚɜɑɐəɔɕ ɚɍɦɑɘ ɛɜɑ-

ɛɌɜɌɞɌ ɝɚɝɞɌɎɔɗ 75Ñ6 ɘɗ,  ɝɖɚɜɚɝɞɨ ɎɎɑɐɑəɔɫ 

3,5 - 4,0 ɘɗ/ɝɑɖ.  ȴɝɝɗɑɐɚɎɌəɔɑ ɛɜɚɎɚɐɔɗɚɝɨ ɝ 

ɓɌɐɑɜɒɖɚɕ ɐɧɡɌəɔɫ əɌ Ɏɐɚɡɑ. ȭɚɗɪɝəɧɕ ɞɜɔɏ-

ɏɑɜ ɟɝɞɌəɌɎɗɔɎɌɗɝɫ əɌ ɍɜɪɤəɚɕ ɚɞɐɑɗ Ɍɚɜɞɧ əɌ 

ɟɜɚɎəɑ ɣɜɑɎəɚɏɚ ɝɞɎɚɗɌ. ȴɝɛɚɗɨɓɚɎɌɗɝɫ ɘɟɗɨɞɔ-

ɠɌɓɚɎɧɕ ɛɜɚɞɚɖɚɗ ɝɖɌəɔɜɚɎɌəɔɫ, ɎɖɗɪɣɌɪ-

ɥɔɕ: əɌɞɔɎəɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ, ɌɜɞɑɜɔɌɗɨəɟɪ, 

Ɏɑəɚɓəɟɪ ɔ ɚɞɝɜɚɣɑəəɟɪ ɠɌɓɧ. ȺɍɗɌɝɞɨ ɔɝɝɗɑ-

ɐɚɎɌəɔɫ əɌɣɔəɌɗɌɝɨ ɚɞ ɖɟɛɚɗɚɎ ɐɔɌɠɜɌɏɘɧ ɔ 

ɓɌɖɌəɣɔɎɌɗɌɝɨ ɗɚəəɧɘ ɝɚɣɗɑəɑəɔɑɘ. 

ȻɚɝɞɛɜɚɢɑɝɝɔəɏɚɎɌɫ ɚɍɜɌɍɚɞɖɌ DICOM 

(Ɍəɏɗ. Digital Imaging and Communications in 

Medicine) ɠɌɕɗɚɎ ɚɝɟɥɑɝɞɎɗɫɗɌɝɨ əɌ ɜɌɍɚɣɑɕ 

ɝɞɌəɢɔɔ Vitrea Ɏ ɛɜɚɏɜɌɘɘɑ Liver Resection 

Planning. ȹɌ ɛɑɜɎɚɘ ɩɞɌɛɑ ɚɢɑəɔɎɌɗɔɝɨ ɐɎɟɡ-

ɘɑɜəɧɑ ɔɓɚɍɜɌɒɑəɔɫ Ɏ ɞɜɑɡ ɝɞɌəɐɌɜɞəɧɡ ɛɜɚ-

ɑɖɢɔɫɡ, əɌ Ɏɞɚɜɚɘ ɩɞɌɛɑ Ɏɧɛɚɗəɫɗɚɝɨ ɛɚɗɟɌɎ-

ɞɚɘɌɞɔɣɑɝɖɚɑ ɛɚɝɞɜɚɑəɔɑ ɞɜɑɡɘɑɜəɧɡ ɘɚɐɑɗɑɕ 

ɛɑɣɑəɔ, ɑɑ ɝɚɝɟɐɚɎ ɔ ɚɣɌɏɚɎɧɡ ɚɍɜɌɓɚɎɌəɔɕ, Ɍ 

ɞɌɖɒɑ ɝɖɑɗɑɞɌ. 

ȼɑɓɟɗɨɞɌɞɧ. 

ȹɌ ɛɑɜɎɚɘ ɩɞɌɛɑ əɌ ɚɝəɚɎɑ ɍɑɝɖɚəɞɜɌɝɞ-

əɧɡ ɔɓɚɍɜɌɒɑəɔɕ ɎɚɝɛɜɚɔɓɎɚɐɔɞɝɫ ɘɚɐɑɗɨ 

ɖɚɝɞəɚɏɚ ɝɖɑɗɑɞɌ (ɜɔɝ. 1). Ⱦɜɑɡɘɑɜəɧɑ ɘɚɐɑɗɔ 

əɌ ɚɝəɚɎɑ DICOM ɔɓɚɍɜɌɒɑəɔɕ, ɛɚɗɟɣɑəəɧɡ 

ɛɜɔ ɔɝɛɚɗɨɓɚɎɌəɔɔ ɎəɟɞɜɔɎɑəəɚɏɚ ɍɚɗɪɝəɚɏɚ 

ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ, ɝɞɜɚɫɞɝɫ ɛɟɞɑɘ ɛɚɗɟɌɎɞɚɘɌ-

ɞɔɣɑɝɖɚɏɚ Ɏɧɐɑɗɑəɔɫ ɖɚəɞɟɜɚɎ ɛɌɜɑəɡɔɘɧ ɛɑ-

ɣɑəɔ (ɜɔɝ. 2, ɜɔɝ. 3), ɚɣɌɏɚɎɧɡ ɚɍɜɌɓɚɎɌəɔɕ, Ɍ 

ɞɌɖɒɑ Ɍɜɞɑɜɔɕ ɔ Ɏɑə. 

ȮɧɛɚɗəɫɗɌɝɨ ɌəɌɞɚɘɔɣɑɝɖɌɫ ɝɔəɡɜɚəɔɓɌ-

ɢɔɫ ɐɌəəɧɡ ɚɍɑɔɡ ɛɚɝɞɖɚəɞɜɌɝɞəɧɡ ɝɑɜɔɕ (Ɍɜ-

ɞɑɜɔɌɗɨəɚɕ ɔ Ɏɑəɚɓəɚɕ), Ɏ ɜɌɍɚɣɑɘ ɚɖəɑ ɛɑɜɎɚɕ 

ɝɑɜɔɔ ɓɌɐɌɎɌɗɔɝɨ ɛɚɜɚɏɚɎɧɑ ɓəɌɣɑəɔɫ, Ɏɖɗɪ-

ɣɌɪɥɔɑ Ɏ ɝɑɍɫ ɔəɞɑɜɑɝɟɪɥɔɑ ɝɞɜɟɖɞɟɜɧ ɐɗɫ 

ɛɚɝɗɑɐɟɪɥɑɏɚ ɘɚɐɑɗɔɜɚɎɌəɔɫ, Ɍ ɞɌɖɒɑ Ɏɑɜɡəɔɕ 

ɔ əɔɒəɔɕ ɛɚɜɚɏɔ ɔəɞɑɜɎɌɗɌ Ɏ ɑɐɔəɔɢɌɡ ɁɌɟəɝ-

ɠɔɗɐɌ, ɝɚɚɞɎɑɞɝɞɎɟɪɥɔɑ ɛɚɖɌɓɌɞɑɗɫɘ Ɏ ɛɜɚɝɎɑ-

ɞɑɛɑɣɑəɚɣəɚɕ Ɍɜɞɑɜɔɔ, ɛɚɗɟɣɌɑɘɧɘ ɛɟɞɑɘ ɞɚ-

ɣɑɣəɚɕ ɚɢɑəɖɔ ɝ ɐɌɗɨəɑɕɤɔɘ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ 

ɔəɝɞɜɟɘɑəɞɌ ɞɜɑɡɘɑɜəɚɏɚ ɓɌɛɚɗəɑəɔɫ ɟɖɌɓɌə-

əɚɕ ɚɍɗɌɝɞɔ ɔəɞɑɜɑɝɌ. ȮɧɤɑɚɛɔɝɌəəɌɫ ɘɑɞɚɐɔ-

ɖɌ ɛɚɎɞɚɜɫɗɌɝɨ ɐɗɫ Ɏɞɚɜɚɕ ɝɑɜɔɔ ɛɚɗɟɣɑəəɧɡ 

ɐɌəəɧɡ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɛɚɜɚɏɚɎ ɔəɞɑɜɎɌɗɌ, 

ɝɚɚɞɎɑɞɝɞɎɟɪɥɔɡ ɓəɌɣɑəɔɫɘ ɑɐɔəɔɢ ɁɌɟəɝɠɔɗ-

ɐɌ Ɏ ɛɜɚɝɎɑɞɑ Ɏɚɜɚɞəɚɕ Ɏɑəɧ, ɞɖɌəɔ ɛɑɣɑəɔ ɔ 

ɑɑ ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ ɚɍɜɌɓɚɎɌəɔɕ. ȳɌɞɑɘ ɚɍɗɌɝɞɨ 

ɔəɞɑɜɑɝɌ, ɝɚɚɞɎɑɞɝɞɎɟɪɥɌɫ ɛɑɣɑəɚɣəɚɕ Ɍɜɞɑ-

ɜɔɔ, ɛɑɜɑəɚɝɔɗɌɝɨ Ɏ ɚɖəɚ Ɏɞɚɜɚɕ ɠɌɓɧ ɝ ɝɚɎ-

ɘɑɥɑəɔɑɘ ɔɓɚɍɜɌɒɑəɔɕ ɌɜɞɑɜɔɌɗɨəɚɏɚ ɔ Ɏɑ-

əɚɓəɚɏɚ ɜɟɝɗɌ, Ɍ ɞɌɖɒɑ ɛɌɜɑəɡɔɘɧ ɛɑɣɑəɔ ɝ ɑɑ 

ɚɣɌɏɚɎɧɘɔ ɚɍɜɌɓɚɎɌəɔɫɘɔ. Ȼɚɝɗɑɐəɔɘ ɩɞɌɛɚɘ 

ɛɚɝɞɛɜɚɢɑɝɝɚɜəɚɕ ɚɍɜɌɍɚɞɖɔ ɫɎɗɫɗɚɝɨ ɛɜɔɝɎɚɑ-

əɔɑ ɓɌɜɌəɑɑ ɛɜɑɐɗɚɒɑəəɧɡ ɢɎɑɞɚɎ ɝɚɓɐɌəəɧɘ 

ɚɍɗɌɝɞɫɘ ɔəɞɑɜɑɝɚɎ. Ȼɚɗɟɣɑəəɧɑ ɜɑɓɟɗɨɞɌɞɧ 

ɛɜɑɐɚɝɞɌɎɗɫɗɔɝɨ Ɏ Ɏɔɐɑ 3D-ɘɚɐɑɗɔ (ɜɔɝ. 8) [7].    

Ȼɚɐɜɚɍəɚ ɚɢɑəɔɎɌɗɌɝɨ ɝɚɝɟɐɔɝɞɌɫ ɌəɌɞɚ-

ɘɔɫ ɚɜɏɌəɌ ɝ ɚɛɔɝɌəɔɑɘ ɎɌɜɔɌəɞɚɎ ɝɞɜɚɑəɔɫ ɔ 

ɖɗɌɝɝɔɠɔɢɔɜɚɎɌəɔɑɘ  ɎɑɞɎɗɑəɔɫ ɛɑɣɑəɚɣəɚɕ 

Ɍɜɞɑɜɔɔ ɛɚ N. Michels ɔ ɚɛɜɑɐɑɗɑəɔɪ ɗɚɖɌɗɔɓɌ-

ɢɔɔ ɟɝɞɨɑɎ ɐɚɗɑɎɧɡ ɔ ɐɚɍɌɎɚɣəɧɡ ɛɑɣɑəɚɣəɧɡ 

Ɍɜɞɑɜɔɕ. ȽɔɝɞɑɘɌ Ɏɚɜɚɞəɚɕ Ɏɑəɧ ɚɛɔɝɧɎɌɗɌɝɨ 

ɛɚ ɖɗɌɝɝɔɠɔɖɌɢɔɔ T. Nakamura ɔ ɝɚɌɎɞ. [20, 

21]. Ⱦɔɛɔɣəɧɘ ɎɌɜɔɌəɞɚɘ ɝɞɜɚɑəɔɫ ɝɣɔɞɌɗɌɝɨ 

ɍɔɠɟɜɖɌɢɔɫ ɚɝəɚɎəɚɏɚ ɝɞɎɚɗɌ. ȴɓɘɑɜɫɗɌɝɨ ɛɜɚ-

ɞɫɒɑəəɚɝɞɨ ɝɞɎɚɗɌ ɔ ɎɑɞɎɑɕ Ɏɚɜɚɞəɚɕ Ɏɑəɧ [9]. 

ȬəɌɞɚɘɔɫ ɛɑɣɑəɚɣəɧɡ Ɏɑə ɖɗɌɝɝɔɠɔɢɔɜɚɎɌɗɔɝɨ 

ɛɚ P. Soyer. ȳɌ ɞɔɛɔɣəɧɕ ɎɌɜɔɌəɞ Ɏɑəɚɓəɚɏɚ 

ɚɞɞɚɖɌ ɛɑɣɑəɔ ɍɧɗɚ ɛɜɔəɫɞɚ əɌɗɔɣɔɑ 3 ɛɑɣɑ-

əɚɣəɧɡ Ɏɑə, ɛɜɔ ɖɚɞɚɜɚɘ ɢɑəɞɜɌɗɨəɌɫ ɔ ɗɑɎɌɫ 

ɛɑɣɑəɚɣəɌɫ ɎɑəɌ ɎɛɌɐɌɪɞ Ɏ əɔɒəɪɪ ɛɚɗɟɪ Ɏɑ-

əɟ ɑɐɔəɧɘ ɝɞɎɚɗɚɘ (ɜɔɝ. 3-4) [10].  

ȰɌɗɑɑ ɚɛɜɑɐɑɗɫɗɝɫ ɚɍɦɑɘ ɛɑɣɑəɔ Ɏ ɖɟɍɔɣɑ-

ɝɖɔɡ ɝɌəɞɔɘɑɞɜɌɡ ɔ ɚɍɦɑɘ ɖɌɒɐɚɕ ɑɑ ɐɚɗɔ Ɏ ɚɞ-

ɐɑɗɨəɚɝɞɔ. ȺɞɘɑɣɌɗɝɫ ɚɍɦɑɘ, ɜɌɝɛɚɗɚɒɑəɔɑ ɔ 

ɎɓɌɔɘɚɚɞəɚɤɑəɔɑ ɝ ɝɚɝɟɐɔɝɞɧɘɔ ɝɞɜɟɖɞɟɜɌɘɔ 

ɚɍəɌɜɟɒɑəəɧɡ ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ ɚɣɌɏɚɎ, Ɍ ɞɌɖɒɑ 

ɚɍɦɑɘ ɛɑɜɔɠɚɖɌɗɨəɚɕ ɞɖɌəɔ, ɖɚɞɚɜɌɫ ɘɚɒɑɞ 

ɍɧɞɨ ɟɐɌɗɑəɌ ɛɜɔ ɚɛɑɜɌɞɔɎəɚɘ ɗɑɣɑəɔɔ.   

Ⱥɍɝɟɒɐɑəɔɑ. 

ȭɚɗɨɤɔəɝɞɎɚ ɚɛɑɜɌɢɔɕ ɛɚ ɜɑɓɑɖɢɔɔ ɛɑɣɑ-

əɔ ɘɚɒəɚ ɜɌɓɐɑɗɔɞɨ əɌ ɝɗɑɐɟɪɥɔɑ ɐɎɌ ɚɝəɚɎ-

əɧɡɞɔɛɌ: ɞɔɛɔɣəɧɑ (ɌəɌɞɚɘɔɣɑɝɖɔɑ) ɔ Ɍɞɔɛɔɣ-

əɧɑ (əɑɌəɌɞɚɘɔɣɑɝɖɔɑ) [13]. ɀɜɌəɢɟɓɝɖɔɕ ɡɔ-

ɜɟɜɏ ȶ.ȸ. ȶɟɔəɚ ɜɌɓɐɑɗɔɗ ɛɑɣɑəɨ əɌ 8 ɠɟəɖɢɔ-

ɚəɌɗɨəɧɡ ɝɑɏɘɑəɞɚɎ əɌ ɚɝəɚɎɑ ɖɜɚɎɚɝəɌɍɒɑəɔɫ 

ɔɓ ɛɑɣɑəɚɣəɚɕ Ɍɜɞɑɜɔɔ ɔ Ɏɚɜɚɞəɚɕ Ɏɑəɧ [14]. 

ȻɚəɔɘɌəɔɑ ɩɞɚɕ ɝɗɚɒəɚɕ ɌəɌɞɚɘɔɔ ɔɘɑɑɞ ɜɑ-

ɤɌɪɥɑɑ ɓəɌɣɑəɔɑ ɐɗɫ ɛɗɌəɔɜɚɎɌəɔɫ ɗɑɣɑəɔɫ, 

ɛɚɝɖɚɗɨɖɟ ɢɑɗɨɪ ɚɛɑɜɌɢɔɔ ɫɎɗɫɑɞɝɫ ɞɚɞɌɗɨ-

əɌɫɜɑɓɑɖɢɔɫ ɚɣɌɏɚɎɚɏɚ ɚɍɜɌɓɚɎɌəɔɫ, ɛɜɔ ɝɚ-

ɡɜɌəɑəɔɔ ɘɌɖɝɔɘɌɗɨəɚɏɚ ɚɍɦɑɘɌ əɑɛɚɎɜɑɒɐɑə-

əɚɕ ɛɌɜɑəɡɔɘɧ ɛɑɣɑəɔ, ɐɗɫ ɛɜɑɐɚɞɎɜɌɥɑəɔɫ 

ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɕ ɛɑɣɑəɚɣəɚɕ əɑɐɚɝɞɌɞɚɣəɚ-

ɝɞɔ. ɉɞɚ ɚɝɚɍɑəəɚ ɎɌɒəɚ ɛɜɔ ɛɜɚɎɑɐɑəɔɔ əɑɚ-

ɌɐɦɪɎɌəɞəɚɕ ɡɔɘɔɚɞɑɜɌɛɔɔ ɝ ɛɚɞɑəɢɔɌɗɨəɧɘ 

ɌɝɝɚɢɔɔɜɚɎɌəəɧɘ ɛɚɎɜɑɒɐɑəɔɑɘ ɛɑɣɑəɔ ɔɗɔ ɟ 

ɛɌɢɔɑəɞɚɎ ɝ ɚɝəɚɎəɧɘ ɓɌɍɚɗɑɎɌəɔɑɘ ɛɑɣɑəɔ 

[15]. Ɂɔɜɟɜɏɟ əɑɚɍɡɚɐɔɘɚ ɛɜɑɐɝɞɌɎɗɫɞɨ ɎɓɌɔɘ-

əɚɑ ɜɌɝɛɚɗɚɒɑəɔɑ ɝɚɝɟɐɚɎ, ɛɌɜɑəɡɔɘɧ ɛɑɣɑəɔ ɔ 

ɚɣɌɏɚɎɧɡ ɚɍɜɌɓɚɎɌəɔɕ ɛɟɞɑɘ ɎɔɓɟɌɗɔɓɌɢɔɔ Ɏ 

ɎɚɚɍɜɌɒɑəɔɔ ɞɜɑɡɘɑɜəɧɡ ɝɞɜɟɖɞɟɜ əɌ ɚɝəɚɎɑ 

ɐɎɟɡɘɑɜəɧɡ ɔɓɚɍɜɌɒɑəɔɕ [16]. ɉɞɚ ɝɗɚɒəɧɕ 

ɛɜɚɢɑɝɝ, ɞɌɖ ɖɌɖ ɡɔɜɟɜɏ ɐɚɗɒɑə ɔɘɑɞɨ Ɏɚɓɘɚɒ-

əɚɝɞɨ ɔɐɑəɞɔɠɔɢɔɜɚɎɌɞɨ ɔ ɔəɞɑɜɛɜɑɞɔɜɚɎɌɞɨ 

ȶȾ/ȸȼȾ ɔɓɚɍɜɌɒɑəɔɫ, ɘɧɝɗɑəəɚ ɎɚɝɝɞɌəɚɎɔɞɨ 

ɌəɌɞɚɘɔɪ Ɏ ɞɜɑɡɘɑɜəɟɪ ɝɞɜɟɖɞɟɜɟ, Ɍ ɓɌɞɑɘ ɝɚ-

ɓɐɌɞɨ ɛɗɌə ɜɑɓɑɖɢɔɔ ɛɑɣɑəɔ. ɉɞɚ ɛɜɔɎɚɐɔɞ ɖ 

Ɏɧɝɚɖɚɕ ɔəɞɑɜɌɖɞɔɎəɚɝɞɔ ɩɗɑɘɑəɞɚɎ ɔ ɩɠɠɑɖɞɟ 

ɜɌɓɐɑɗɑəɔɫ ɎəɔɘɌəɔɫ, ɖɚɏɐɌ ɡɔɜɟɜɏ ɐɚɗɒɑə ɚɐ-

əɚɎɜɑɘɑəəɚ ɝɚɛɚɝɞɌɎɗɫɞɨ əɑɝɖɚɗɨɖɚ ɔɝɞɚɣəɔɖɚɎ 

ɔəɠɚɜɘɌɢɔɔ [17, 18, 19]. 

ɂɑəəɚɝɞɨ ɗɪɍɚɏɚ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɏɚ ɘɑɞɚɐɌ 

ɐɗɫ ɡɔɜɟɜɏɌ ɚɛɜɑɐɑɗɫɑɞɝɫ ɝɛɚɝɚɍəɚɝɞɨɪ ɛɚɗɟɣɑ-

əɔɫ ɞɌɖɔɡ ɔɓɚɍɜɌɒɑəɔɕ, ɣɞɚɍɧ ɔəɠɚɜɘɌɢɔɫ ɚ 

ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ ɔɓɘɑəɑəɔɫɡ ɛɜɑɐɝɞɌɎɌɗɌ ɛɑɜɑɐ 

əɔɘ Ɏ ɛɜɔɎɧɣəɚɘ ɔ ɛɚəɫɞəɚɘ ɓɜɔɞɑɗɨəɚɘ ɚɍɜɌ-

ɓɑ (Ɏɚɝɛɜɔɫɞɔɔ) (ɞ.ɑ. Ɏ Ɏɔɐɑ, ɘɌɖɝɔɘɌɗɨəɚ ɛɜɔ-

ɍɗɔɒɑəəɚɘ ɖ  ɞɚɘɟ  ɔɓɚɍɜɌɒɑəɔɪ,  ɖɚɞɚɜɚɑ  ɡɔ- 
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ɜɟɜɏ əɌɍɗɪɐɌɑɞ Ɏ ɚɛɑɜɌɢɔɚəəɚɘ ɛɚɗɑ). ȹɌ ɐɌə-

əɧɕ ɘɚɘɑəɞ əɌɔɍɚɗɨɤɔɡ ɟɝɛɑɡɚɎ Ɏ ɩɞɚɘ 

əɌɛɜɌɎɗɑəɔɔ ɐɚɝɞɔɏɗɌ ɘɟɗɨɞɔɝɛɔɜɌɗɨəɌɫ ɖɚɘ-

ɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɍɚ-

ɗɪɝəɚɏɚ ɖɚəɞɜɌɝɞəɚɏɚ ɟɝɔɗɑəɔɫ ɔ ɛɚɝɗɑɐɟɪɥɑɕ 

ɞɜɑɡɘɑɜəɚɕ ɜɑɖɚəɝɞɜɟɖɢɔɑɕ ɔɓɚɍɜɌɒɑəɔɫ [6].  

 ȸɟɗɨɞɔɛɗɌəɌɜəɧɑ ɔɓɚɍɜɌɒɑəɔɫ ɐɌɪɞ 

Ɏɚɓɘɚɒəɚɝɞɨ ɛɚɗɟɣɌɞɨ ɛɚɗəɟɪ ɔəɠɚɜɘɌɢɔɪ ɚɍ 

ɚɣɌɏɚɎɚɘ ɛɚɜɌɒɑəɔɔ ɛɑɣɑəɔ. ȺɐəɌɖɚ, ɎɑɝɨɘɌ 

ɚɥɟɞɔɘɧɘ ɘɔəɟɝɚɘ ɩɞɚɏɚ ɘɑɞɚɐɌ ɫɎɗɫɑɞɝɫ ɛɚ-

ɗɟɣɑəɔɑ ɜɌɓɚɍɥɑəəɚɕ ɔəɠɚɜɘɌɢɔɔ ɛɚ Ɍɜɞɑɜɔ-

Ɍɗɨəɚɕ ɔ Ɏɑəɚɓəɚɕ ɠɌɓɌɘ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ. 

ȺɣɑɎɔɐəɚ, ɣɞɚ ɜɌɓɚɍɥɑəəɚɝɞɨ ɝɎɑɐɑəɔɕ ɛɚ ɠɌ-

ɓɌɘ ȸȽȶȾ əɑ ɐɌɑɞ Ɏɚɓɘɚɒəɚɝɞɔ ɚɢɑəɔɞɨ ɚɝɚ-

ɍɑəəɚɝɞɔ ɜɑəɞɏɑəɚ-ɞɚɛɚɏɜɌɠɔɣɑɝɖɔɡ ɎɓɌɔɘɚɚɞ-

əɚɤɑəɔɕ ɔ ɔɝɞɔəəɟɪ ɎəɟɞɜɔɚɜɏɌəəɟɪ ɌəɌɞɚ-

ɘɔɪ ɚɣɌɏɚɎɧɡ ɔɓɘɑəɑəɔɕ Ɏ ɛɑɣɑəɔ. Ⱦɜɑɡɘɑɜəɚɑ 

ɘɚɐɑɗɔɜɚɎɌəɔɑ ɛɚɓɎɚɗɫɑɞ ɩɠɠɑɖɞɔɎəɚ ɔ ɍɑɓ ɔɝ-

ɖɌɒɑəɔɕ ɝɚɎɘɑɥɌɞɨ Ɏɝɑ ɠɌɓɧ ɖɚəɞɜɌɝɞɔɜɚɎɌ-

əɔɫ əɌ ɚɐəɚɘ ɑɐɔəɝɞɎɑəəɚɘ ɔɓɚɍɜɌɒɑəɔɔ, ɣɞɚ 

ɐɌɑɞ ɛɚɗəɟɪ ɔəɠɚɜɘɌɢɔɪ ɚɍ ɌəɌɞɚɘɔɣɑɝɖɔɡ 

ɚɝɚɍɑəəɚɝɞɫɡ ɛɚɜɌɒɑəəɚɕ ɛɌɞɚɗɚɏɔɣɑɝɖɔɘ ɛɜɚ-

ɢɑɝɝɚɘ ɛɑɣɑəɔ [8]. Ɂɚɞɫ ɞɜɑɡɘɑɜəɧɑ ɘɚɐɑɗɔ ɔ 

ɟɝɞɟɛɌɪɞ Ɏ ɐɑɞɌɗɔɓɌɢɔɔ ɘɟɗɨɞɔɛɗɌəɌɜəɧɘ ɜɑ-

ɖɚəɝɞɜɟɖɢɔɫɘ, əɚ  ɘɚɜɠɚɗɚɏɔɫ Ɏ ɚɍɦɬɘəɚɘ 

ɔɓɚɍɜɌɒɑəɔɔ ɜɌɝɛɚɓəɌɑɞɝɫ ɗɑɏɣɑ ɔ ɓɌ ɏɚɜɌɓɐɚ 

ɘɑəɨɤɑɑ Ɏɜɑɘɫ, ɣɑɘ ɞɜɑɍɟɑɞɝɫ ɐɗɫ ɛɜɚɝɘɚɞɜɌ 

ɐɌəəɧɡ ɚɐəɚɘɑɜəɧɡ ɜɑɖɚəɝɞɜɟɖɢɔɕ [11]. 

ȾɌɖɚɑ ɛɜɑɐɝɞɌɎɗɑəɔɑ ɞɜɑɡɘɑɜəɚɏɚ ɎɓɌɔɘ-
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ȼɔɝ. 6.    ȸȽȶȾ, ɠɜɚəɞɌɗɨəɌɫ ɜɑɖɚəɝɞɜɟɖɢɔɫ. 

ȻɚɗɟɌɎɞɚɘɌɞɔɣɑɝɖɚɑ Ɏɧɐɑɗɑəɔɑ ɖɚəɞɟɜɚɎ Ɏɚ-

ɜɚɞəɚɕ Ɏɑəɧ (ɝɞɜɑɗɖɌ). 

Fig. 6.    MSCT, frontal reconstruction.  

Semi -automatic selection of the portal vein co n-

tours (arrow).  

ȼɔɝ. 7.    ȸȽȶȾ. 3D-ɜɑɖɚəɝɞɜɟɖɢɔɫ ɝɔɝɞɑɘɧ Ɏɚ-

ɜɚɞəɚɕ Ɏɑəɧ. 

ȶɜɌɝəɌɫ ɝɞɜɑɗɖɌ ð ɎɚɜɚɞəɌɫ ɎɑəɌ, ɒɑɗɞɌɫ 

ɝɞɜɑɗɖɌ ð ɝɑɗɑɓɑəɚɣəɌɫ ɎɑəɌ, ɍɑɗɌɫ ɝɞɜɑɗɖɌ ð 

Ɏɑɜɡəɫɫ ɍɜɧɒɑɑɣəɌɫ ɎɑəɌ. 

Fig. 7.    MSCT. 3D-reconstruction of the portal vein 

system.  

Red arrow is portal vein , yellow arrow is splenic 

vein, w hite arrow is superi or mesenteric vein.  

 

ȼɔɝ. 8 (Fig. 8) 

ȼɔɝ. 8.    ȸȽȶȾ. 3D-ɜɑɖɚəɝɞɜɟɖɢɔɫ ɖɚɝɞəɚɏɚ ɝɖɑ-

ɗɑɞɌ, ɛɑɣɑəɔ, ɚɣɌɏɚɎɚɏɚ ɚɍɜɌɓɚɎɌəɔɫ (ɏɑɛɌɞɚ-

ɢɑɗɗɪɗɫɜəɌɫ ɖɌɜɢɔəɚɘɌ), ɌɜɞɑɜɔɌɗɨəɚɏɚ ɜɟɝ-

ɗɌ, ɝɔɝɞɑɘɧ Ɏɚɜɚɞəɚɕ Ɏɑəɧ, ɝɔɝɞɑɘɧ əɔɒəɑɕ 

ɛɚɗɚɕ Ɏɑəɧ ɔ ɛɑɣɑəɚɣəɧɡ Ɏɑə. 

Fig. 8.   MSCT. 3D-reconstruction of the skeleton, 

liver, focal mass (hepatocellular carcinoma), arte r-

ies, portal vein system, inferior vena cava system 

and hepatic veins.  
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əɚɏɚ ɜɌɝɛɚɗɚɒɑəɔɫ ɌəɌɞɚɘɔɣɑɝɖɔɡ ɝɞɜɟɖɞɟɜ, ɝ 

ɛɜɑɐɚɛɑɜɌɢɔɚəəɚɕ ɚɢɑəɖɚɕ ɔəɐɔɎɔɐɟɌɗɨəɚɕ 

ɝɚɝɟɐɔɝɞɚɕ Ɍɜɡɔɞɑɖɞɚəɔɖɔ, ɫɎɗɫɑɞɝɫ əɌɔɍɚɗɑɑ 

ɛɚɗɑɓəɧɘ Ɏɚ Ɏɜɑɘɫ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɛɗɌəɔɜɚɎɌ-

əɔɫ ɛɜɔ ɝɗɚɒəɧɡ ɚɞɖɜɧɞɧɡ ɔɗɔ ɩəɐɚɎɌɝɖɟɗɫɜ-

əɧɡ ɎɘɑɤɌɞɑɗɨɝɞɎɌɡ [12]. ȼɟɞɔəəɚɑ ɔɝɛɚɗɨɓɚɎɌ-

əɔɑ ɞɜɬɡɘɑɜəɚɏɚ ɘɚɐɑɗɔɜɚɎɌəɔɫ Ɏ ɡɔɜɟɜɏɔɔ ɛɚ-

ɎɧɤɌɑɞ ɔəɠɚɜɘɌɞɔɎəɚɝɞɨ ɝɞɌəɐɌɜɞəɚɏɚ ɔɝɝɗɑ-

ɐɚɎɌəɔɫ, ɣɞɚ ɛɚɓɎɚɗɫɑɞ ɝɛɗɌəɔɜɚɎɌɞɨ ɚɞɐɑɗɨəɧɑ 

ɩɞɌɛɧ ɚɛɑɜɌɢɔɔ ɐɚ ɑɬ əɌɣɌɗɌ. ȰɌɗɨəɑɕɤɑɑ ɔɓɟ-

ɣɑəɔɑ ɔ ɝɜɌɎəɔɞɑɗɨəɌɫ ɚɢɑəɖɌ ɜɑɓɟɗɨɞɌɞɚɎ ɔɝ-

ɝɗɑɐɚɎɌəɔɕ ɛɚɓɎɚɗɫɞ ɝɠɚɜɘɟɗɔɜɚɎɌɞɨ ɜɑɖɚɘɑə-

ɐɌɢɔɔ ɛɚ ɛɗɌəɔɜɚɎɌəɔɪ ɚɛɑɜɌɢɔɕ [6]. 

ȮɧɎɚɐɧ. 

ȺɍɜɌɍɚɞɖɌ DICOM-ɔɓɚɍɜɌɒɑəɔɕ ɝ ɛɚɝɞɜɚ-

ɑəɔɑɘ 3D-ɘɚɐɑɗɑɕ ɛɑɣɑəɔ ɛɚɘɚɏɌɑɞ ɡɔɜɟɜɏɟ  Ɏ 

ɛɗɌəɔɜɚɎɌəɔɔ ɚɛɑɜɌɞɔɎəɚɏɚ ɗɑɣɑəɔɫ, ɟɗɟɣɤɌɑɞ 

ɛɜɚɝɞɜɌəɝɞɎɑəəɚɑ Ɏɚɝɛɜɔɫɞɔɑ ɌəɌɞɚɘɔɣɑɝɖɚɏɚ 

ɝɚɚɞəɚɤɑəɔɫ ɚɜɏɌəɌ, ɑɏɚ ɝɚɝɟɐɚɎ ɔ ɛɌɞɚɗɚɏɔɣɑ-

ɝɖɔɡ ɚɍɜɌɓɚɎɌəɔɕ. ȹɑɝɘɚɞɜɫ əɌ ɞɚ, ɣɞɚ ɞɜɑɡ-

ɘɑɜəɚɑ ɘɚɐɑɗɔɜɚɎɌəɔɑ ɞɜɑɍɟɑɞ ɐɚɛɚɗəɔɞɑɗɨəɧɡ 

Ɏɜɑɘɑəəɧɡ ɓɌɞɜɌɞ, ɛɑɜɎɧɑ ɛɚɗɟɣɑəəɧɑ ɜɑɓɟɗɨ-

ɞɌɞɧ ɑɏɚ ɔɝɛɚɗɨɓɚɎɌəɔɫ Ɏ ɖɗɔəɔɣɑɝɖɚɕ ɛɜɌɖɞɔ-

ɖɑ ɚɍəɌɐɑɒɔɎɌɪɥɔɑ, ɘɑɞɚɐɔɖɌ ɞɜɑɍɟɑɞ ɐɌɗɨ-

əɑɕɤɑɏɚ əɌɖɚɛɗɑəɔɫ ɖɗɔəɔɣɑɝɖɚɏɚ ɚɛɧɞɌ. 

ȴɝɞɚɣəɔɖ ɠɔəɌəɝɔɜɚɎɌəɔɫ ɔ ɖɚəɠɗɔɖɞ 

ɔəɞɑɜɑɝɚɎ. 

ȬɎɞɚɜɧ ɐɌəəɚɕ ɝɞɌɞɨɔ ɛɚɐɞɎɑɜɐɔɗɔ ɚɞ-

ɝɟɞɝɞɎɔɑ ɠɔəɌəɝɚɎɚɕ ɛɚɐɐɑɜɒɖɔ ɔɝɝɗɑɐɚɎɌəɔɫ 

ɔ ɖɚəɠɗɔɖɞɌ ɔəɞɑɜɑɝɚɎ, ɚ ɖɚɞɚɜɧɡ əɑɚɍɡɚɐɔɘɚ 

ɝɚɚɍɥɔɞɨ.
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ɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. Ⱥɛɜɑɐɑɗɔɞɨ Ɏɚɓɘɚɒəɚɝɞɔ  ȸȽȶȾ ɝ əɔɓɖɔɘ ɓəɌɣɑəɔɑɘ 

əɌɛɜɫɒɑəɔɫ əɌ ɜɑəɞɏɑəɚɎɝɖɚɕ ɞɜɟɍɖɑ Ɏ  ɎɔɓɟɌɗɔɓɌɢɔɔ ɚɣɌɏɚɎɧɡ ɚɍɜɌɓɚɎɌəɔɕ 

ɛɑɣɑəɔ ɔ ɛɚɐɒɑɗɟɐɚɣəɚɕ ɒɑɗɑɓɧ.  

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. Ȯ ɔɝɝɗɑɐɚɎɌəɔɔ ɛɜɔəɫɗɚ ɟɣɌɝɞɔɑ 75 ɛɌɢɔɑəɞɚɎ, ɜɌɓ-

ɐɑɗɑəəɧɡ əɌ 3 ɏɜɟɛɛɧ. Ȯɝɑ ɔɝɝɗɑɐɚɎɌəɔɫ ɍɧɗɔ Ɏɧɛɚɗəɑəɧ ɝ ɎəɟɞɜɔɎɑəəɧɘ ɎɎɑɐɑəɔɑɘ 

ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ. Ȼɜɔɘɑəɫɗɚɝɨ 3 ɛɜɚɞɚɖɚɗɌ ɝɖɌəɔɜɚɎɌəɔɫ, ɜɌɓɗɔɣɌɎɤɔɡɝɫ 

əɌɛɜɫɒɑəɔɑɘ əɌ ɜɑəɞɏɑəɚɎɝɖɚɕ ɞɜɟɍɖɑ, ð ɝɞɌəɐɌɜɞəɧɕ ç120 ɖȮ ð 90 ɘɗ ɖɚəɞɜɌɝɞəɚɏɚ 

ɎɑɥɑɝɞɎɌè  (ȶȮ),  ɘɚɐɔɠɔɢɔɜɚɎɌəəɧɕ ç100 ɖȮ ð 90 ɘɗ ȶȮè, Ɍ ɞɌɖɒɑ ɛɜɚɞɚɖɚɗ ɝ ɟɘɑəɨ-

ɤɑəəɧɘ ɖɚɗɔɣɑɝɞɎɚɘ ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ ç100 ɖȮ - 65 ɘɗ ȶȮè. ȺɍɜɌɍɌɞɧɎɌɗɔɝɨ 

ɐɌəəɧɑ ɞɚɘɚɏɜɌɘɘ: ɤɟɘ, ɚɖɜɟɒəɚɝɞɨ ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ, ɚɞəɚɤɑəɔɑ çɖɚəɞɜɌɝɞ-ɤɟɘè, 

ɐɌəəɧɑ ɖɚəɞɜɌɝɞəɚɏɚ ɟɝɔɗɑəɔɫ ɚɜɏɌəɚɎ. ȾɚɘɚɏɜɌɘɘɧ ɜɑɖɚəɝɞɜɟɔɜɚɎɌɗɔɝɨ ɝ ɔɝɛɚɗɨɓɚ-

ɎɌəɔɑɘ ɝɞɌəɐɌɜɞəɚɏɚ ɔ ɔɞɑɜɌɞɔɎəɚɏɚ ɌɗɏɚɜɔɞɘɌ ɜɑɖɚəɝɞɜɟɖɢɔɔ. ȶɌɣɑɝɞɎɑəəɌɫ ɚɢɑəɖɌ 

ɔɓɚɍɜɌɒɑəɔɕ ɛɜɚɎɚɐɔɗɌɝɨ ɛɚ 2 ɛɌɜɌɘɑɞɜɌɘ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ 3-ɡ ɍɌɗɗɨəɚɕ ɤɖɌɗɧ: 

ɚɢɑəɖɌ ɔɓɚɍɜɌɒɑəɔɫ Ɏ ɢɑɗɚɘ ɔ ɎɔɓɟɌɗɔɓɌɢɔɫ ɚɍɜɌɓɚɎɌəɔɫ.  

ȼɑɓɟɗɨɞɌɞɧ ɔ ɚɍɝɟɒɐɑəɔɑ.  ȷɟɣɑɎɌɫ əɌɏɜɟɓɖɌ ɝəɔɓɔɗɌɝɨ əɌ 32,2%  ɛɜɔ ɛɜɔɘɑ-

əɑəɔɔ ɘɚɐɔɠɔɢɔɜɚɎɌəəɚɏɚ ɛɜɚɞɚɖɚɗɌ ç100 ɖȮ ð 90 ɘɗ ȶȮè ɔ əɌ 36,7% ɛɜɔ ɛɜɔɘɑəɑəɔɔ 

ɘɚɐɔɢɔɠɔɜɚɎɌəəɚɏɚ ɛɜɚɞɚɖɚɗɌ ç100 ɖȮ ð 65 ɘɗ ȶȮè. ȿɜɚɎɑəɨ ɤɟɘɌ əɑ ɜɌɓɗɔɣɌɗɝɫ ɛɜɔ 

ɛɜɔɘɑəɑəɔɔ ɝɞɌəɐɌɜɞəɚɕ ɜɑɖɚəɝɞɜɟɖɢɔɔ, ɚɐəɌɖɚ ɎɧɜɌɒɑəəɚ ɝəɔɒɌɗɝɫ ɛɜɔ ɛɜɔɘɑəɑ-

əɔɔ ɔɞɑɜɌɞɔɎəɚɕ ɜɑɖɚəɝɞɜɟɖɢɔɔ. Ⱥɞəɚɤɑəɔɑ çɖɚəɞɜɌɝɞ-ɤɟɘè ɚɖɌɓɌɗɚɝɨ Ɏɧɤɑ Ɏ ɏɜɟɛ-

ɛɌɡ ç100 ɖȮ ð 90 ɘɗ ȶȮè ɔ ç100 ɖȮ ð 65 ɘɗ ȶȮè ɔ  ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚ ɎɚɓɜɌɝɞɌɗɚ ɝ ɛɚɎɧɤɑ-

əɔɑɘ ɟɜɚɎəɑɕ ɔɞɑɜɌɞɔɎəɚɕ ɜɑɖɚəɝɞɜɟɖɢɔɔ. Ⱥɢɑəɖɔ ɎɔɓɟɌɗɔɓɌɢɔɔ ɚɍɜɌɓɚɎɌəɔɕ ɍɧɗɔ 

ɓəɌɣɔɘɚ Ɏɧɤɑ Ɏ ɏɜɟɛɛɑ ç100ɖȮ ð 90 ɘɗ ȶȮè. Ȼɜɔ ɛɜɔɘɑəɑəɔɔ ɛɜɚɞɚɖɚɗɌ ɝɖɌəɔɜɚɎɌəɔɫ 

ɝ ɟɘɑəɨɤɑəəɧɘ ɖɚɗɔɣɑɝɞɎɚɘ ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ ɍɧɗɔ ɐɚɝɞɔɏəɟɞɧ ɜɑɓɟɗɨɞɌɞɧ, 

ɝɡɚɒɔɑ ɝ ɜɑɓɟɗɨɞɌɞɌɘɔ Ɏ ɏɜɟɛɛɑ ç120 ɖȮ ð 90 ɘɗ ȶȮè. 

ȮɧɎɚɐɧ. Ȼɜɔɘɑəɑəɔɑ ɛɜɚɞɚɖɚɗɚɎ ɝɖɌəɔɜɚɎɌəɔɫ ɝ əɔɓɖɔɘɔ ɓəɌɣɑəɔɫɘɔ əɌɛɜɫ-

ɒɑəɔɫ əɌ ɜɑəɞɏɑəɚɎɝɖɚɕ ɞɜɟɍɖɑ ɢɑɗɑɝɚɚɍɜɌɓəɚ, ɔɡ ɔɝɛɚɗɨɓɚɎɌəɔɑ ɝɛɚɝɚɍəɚ ɟɗɟɣɤɔɞɨ 

ɎɔɓɟɌɗɔɓɌɢɔɪ ɖɌɖ ɏɔɛɑɜɎɌɝɖɟɗɫɜəɧɡ, ɞɌɖ ɔ ɏɔɛɚɎɌɝɖɟɗɫɜəɧɡ ɚɍɜɌɓɚɎɌəɔɕ ɛɑɣɑəɔ ɔ 

ɛɚɐɒɑɗɟɐɚɣəɚɕ ɒɑɗɑɓɧ, ɖɜɚɘɑ ɩɞɚɏɚ, ɛɚɓɎɚɗɫɑɞ ɝɑɜɨɑɓəɚ ɝəɔɓɔɞɨ ɐɚɓɟ ɚɍɗɟɣɑəɔɫ ɛɌɢɔ-

ɑəɞɌ.  
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urpose.  The aim of this study was to evaluate the possibilities of low -tube voltage 

MDCT in visualization of liver and pancreatic tumors.  

Materials and methods.  75 patients were enrolled in study and   divided into 3 

groups. All studies were performed with intravenous administration of a contrast media. 
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Three scanning protocols were used, differing by the voltage on the X -ray tube - standard 

120 kV - 90 ml CM,  the modified 100 kV ð 90 ml CM and low -iodine load protocol ð 100 kV 

ð 65 ml CM. Th e data ð a noise, a circumference of abdominal cavity, a relation "contrast -

noise", data of CT -numbers of organs were evaluated. The tomograms were reconstructed 

using standard and iterative reconstruction algorithms. A qualitative assessment of the i m-

ages was carried out according to 2 parameters - the evaluation of the whole image and the 

visualization of tumor on a 3 -point scale.  

Results and discussion.  Radiation exposure decreased by 32,2% and 36,7%, using  

the modified protocols ò100 kV ð 90 CMó and ò100 kV ð 65 CMó, respectively. The noise level 

did not differ with the use of standard reconstruction, but it decreased markedly using i t-

erative reconstruction. The contrast -to-noise ratio turned out to be higher in the "100 kV ð 

90 CM" group and consistent ly increased with increasing levels of iterative reconstruction. 

Evaluations of the visualization of tumors were significantly higher in the "100 kV ð 90 CM" 

group. Using low -iodine load protocol ò100 kV ð 65 CMó demonstrated results similar to 

ò120 kV ð 90 CMó protocol. 

Conclusions.  The use of low -tube voltage MDCT improves visualization of the liver 

and pancreas hypo - and hypervascular tumors, in addition, it allows to reduce the radiation 

exposure.  

 

Keywords:  MSCT, contrast enhancement, radiation exposu re, low voltage, low -dose 

protocol, hypervascular tumor.  
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ɛɚɝɗɑɐəɔɑ ɏɚɐɧ ɘɚɒəɚ ɚɞɘɑɞɔɞɨ ɓəɌ-

ɣɔɞɑɗɨəɧɕ ɜɚɝɞ ɖɚɗɔɣɑɝɞɎɌ ɖɚɘɛɨɪ-

ɞɑɜəɚ-ɞɚɘɚɏɜɌɠɔɣɑɝɖɔɡ (ȶȾ) ɔɝɝɗɑɐɚ-

ɎɌəɔɕ, ɖɌɖ Ɏ ȼɚɝɝɔɔ, ɞɌɖ ɔ Ɏɚ Ɏɝɬɘ 

ɘɔɜɑ [1, 2].  Ȼɚ ɛɚɝɗɑɐəɔɘ  ɐɌəəɧɘ,  ɐɚɗɫ ɘɑ-

ɐɔɢɔəɝɖɚɏɚ ɚɍɗɟɣɑəɔɫ Ɏ ɝɞɜɟɖɞɟɜɑ Ɏɝɑɕ ɗɟɣɑɎɚɕ 

əɌɏɜɟɓɖɔ ɝɚɝɞɌɎɗɫɑɞ ɐɚ 50%, ɐɚɗɫ ɗɟɣɑɎɚɕ 

əɌɏɜɟɓɖɔ, ɛɚɗɟɣɌɑɘɚɕ ɛɌɢɔɑəɞɌɘɔ ɛɜɔ ȶȾ, ɐɚ-

ɝɞɔɏɌɑɞ 24% ɚɞ  Ɏɝɑɏɚ   ɘɑɐɔɢɔəɝɖɚɏɚ ɚɍɗɟɣɑəɔɫ 

[3]. Ȼɜɔ ɩɞɚɘ ɝɗɑɐɟɑɞ ɟɣɔɞɧɎɌɞɨ, ɣɞɚ ɛɜɌɖɞɔɣɑ-

ɝɖɔ ɗɪɍɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ ɫɎ-

ɗɫɑɞɝɫ ɘɌɗɚɔəɠɚɜɘɌɞɔɎəɧɘ ɍɑɓ ɎɎɑɐɑəɔɫ ɖɚə-

ɞɜɌɝɞəɚɏɚ ɎɑɥɑɝɞɎɌ (ȶȮ). ȮɎɑɐɑəɔɑ ȶȮ ɌɎɞɚɘɌ-

ɞɔɣɑɝɖɔ ɚɓəɌɣɌɑɞ ɟɎɑɗɔɣɑəɔɑ ɖɚɗɔɣɑɝɞɎɌ ɠɌɓ 

ɔɝɝɗɑɐɚɎɌəɔɫ, ɖɌɖ ɘɔəɔɘɟɘ ɐɚ ɞɜɑɡ, Ɍ ɣɌɥɑ ð  

ɐɚ ɣɑɞɧɜɑɡ.  ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɝɞɌəɐɌɜɞəɚɑ ȶȾ-

ɔɝɝɗɑɐɚɎɌəɔɑ ɚɜɏɌəɚɎ ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ ɝ Ɏəɟɞ-

ɜɔɎɑəəɧɘ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ ɫɎɗɫɑɞɝɫ ɜɑəɞɏɑ-

əɚɗɚɏɔɣɑɝɖɔɘ ɔɝɝɗɑɐɚɎɌəɔɑɘ ɝ Ɏɧɝɚɖɚɕ ɗɟɣɑɎɚɕ 

əɌɏɜɟɓɖɚɕ.  

 ȿɘɑəɨɤɑəɔɑ ɐɚɓɧ ɔɚəɔɓɔɜɟɪɥɑɏɚ ɔɓɗɟ-

ɣɑəɔɫ ɛɜɔ ȶȾ ɘɚɒəɚ ɐɚɝɞɔɣɨ əɑɝɖɚɗɨɖɔɘɔ ɝɛɚ-

ɝɚɍɌɘɔ: ɛɜɔɘɑəɑəɔɑɘ ɌɎɞɚɘɌɞɔɓɔɜɚɎɌəəɚɕ ɝɔ-

ɝɞɑɘɧ ɜɑɏɟɗɔɜɚɎɖɔ ɝɔɗɧ ɞɚɖɌ ɔ ɛɚəɔɒɑəɔɑɘ 

əɌɛɜɫɒɑəɔɫ əɌ ɜɑəɞɏɑəɚɎɝɖɚɕ ɞɜɟɍɖɑ. ȮɌɒəɧɘ 

ɝɎɚɕɝɞɎɚɘ ɝəɔɒɑəɔɫ əɌɛɜɫɒɑəɔɫ əɌ ɜɑəɞɏɑ-

əɚɎɝɖɚɕ ɞɜɟɍɖɑ ɫɎɗɫɑɞɝɫ ɛɚɞɑəɢɔɌɗɨəɌɫ Ɏɚɓ-

ɘɚɒəɚɝɞɨ ɗɟɣɤɑ ɎɔɓɟɌɗɔɓɔɜɚɎɌɞɨ ɏɔɛɑɜɎɌɝɖɟ-

ɗɫɜəɧɑ ɚɍɜɌɓɚɎɌəɔɫ, ɎɝɗɑɐɝɞɎɔɑ  ɛɚɎɧɤɑəɔɫ 

ɛɚɏɗɚɥɑəɔɫ ɠɚɞɚəɚɎ ɜɑəɞɏɑəɚɎɝɖɚɏɚ ɔɓɗɟɣɑəɔɫ 

ɌɞɚɘɌɘɔ ɕɚɐɌ. ɉɞɚɞ ɩɠɠɑɖɞ Ɏ ɓɌɛɌɐəɚɕ ɗɔɞɑɜɌ-

ɞɟɜɑ ɔɓɎɑɝɞɑə ɖɌɖ çk-edge effectè [4].  

Ȯɧɍɚɜ ɛɌɜɌɘɑɞɜɚɎ ɝɖɌəɔɜɚɎɌəɔɫ Ɏ ɘɚɐɔ-

ɠɔɢɔɜɚɎɌəəɧɡ ɛɜɚɞɚɖɚɗɌɡ ɚɝəɚɎɧɎɌɗɝɫ əɌ ɜɑ-

ɓɟɗɨɞɌɞɌɡ ɛɜɑɐɧɐɟɥɔɡ ɔɝɝɗɑɐɚɎɌəɔɕ, Ɏ ɖɚɞɚɜɧɡ 

ɛɜɔɘɑəɑəɔɑ əɌɛɜɫɒɑəɔɫ əɌ ɞɜɟɍɖɑ 100 ɖȮ 

ɛɜɑɐɝɞɌɎɗɫɗɚɝɨ ɚɛɞɔɘɌɗɨəɧɘ ɐɗɫ Ɍɍɝɚɗɪɞəɚɏɚ 

ɍɚɗɨɤɔəɝɞɎɌ ɔɝɝɗɑɐɚɎɌəɔɕ, Ɏ ɞɚɘ ɣɔɝɗɑ ɟ ɛɌɢɔ-

ɑəɞɚɎ, ɝɞɜɌɐɌɪɥɔɡ ɚɒɔɜɑəɔɑɘ [5, 6].  ȴɓɍɧɞɚɣ-

əɚɑ ɝəɔɒɑəɔɑ əɌɛɜɫɒɑəɔɫ əɌ ɞɜɟɍɖɑ ɛɜɔ Ɏɖɗɪ-

ɣɑəəɚɕ ɝɔɝɞɑɘɑ ɌɎɞɚɘɌɞɔɣɑɝɖɚɏɚ ɛɚɐɍɚɜɌ ɓəɌ-

ɣɑəɔɕ ɝɔɗɧ ɞɚɖɌ ɘɚɒɑɞ ɛɜɔɎɑɝɞɔ ɖ ɖɚɘɛɑəɝɌ-

ɞɚɜəɚɘɟ ɛɚɎɧɤɑəɔɪ ɛɚɝɗɑɐəɑɕ, ɣɞɚ Ɏ ɔɞɚɏɑ 

ɘɚɒɑɞ ɚɍɑɜəɟɞɨɝɫ ɟɎɑɗɔɣɑəɔɑɘ ɗɟɣɑɎɚɕ əɌɏɜɟɓ-

ɖɔ [7]. 

Ȯ 2013 ɏɚɐɟ Marin ɔ ɝɚɌɎɞ. ɝɚɚɍɥɔɗɔ ɚ 

ɓəɌɣɔɞɑɗɨəɚɘ ɟɗɟɣɤɑəɔɔ ɎɔɓɟɌɗɔɓɌɢɔɔ ɏɔɛɑɜ-

ɎɌɝɖɟɗɫɜəɧɡ ɚɍɜɌɓɚɎɌəɔɕ ɛɑɣɑəɔ ɛɜɔ ɛɜɔɘɑ-

əɑəɔɔ əɌɛɜɫɒɑəɔɫ əɌ ɞɜɟɍɖɑ 80 ɖȮ [8]. Ƚɗɑɐɟɑɞ 

ɚɞɘɑɞɔɞɨ, ɣɞɚ ɐɗɫ ɝɚɡɜɌəɑəɔɫ ɟɘɑɜɑəəɚɏɚ ɟɜɚɎ-

əɫ ɤɟɘɌ Ɏ ɔɓɚɍɜɌɒɑəɔɔ Ɏ ɩɞɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ  

ɍɧɗɔ ɟɝɞɌəɚɎɗɑəɧ Ɏɧɝɚɖɔɑ ɓəɌɣɑəɔɫ ɝɔɗɧ ɞɚɖɌ 

əɌ ɜɑəɞɏɑəɚɎɝɖɚɕ ɞɜɟɍɖɑ.  ȭɚɗɑɑ ɞɚɏɚ, Noda ɔ 

ɝɚɌɎɞ.  ɐɚɍɔɗɔɝɨ ɛɟɞɑɘ ɔɓɘɑəɑəɔɫ əɌɛɜɫɒɑəɔɫ 

əɌ ɜɑəɞɏɑəɚɎɝɖɚɕ ɞɜɟɍɖɑ əɑ ɞɚɗɨɖɚ ɝəɔɒɑəɔɫ 

ɗɟɣɑɎɚɕ əɌɏɜɟɓɖɔ, ɟɗɟɣɤɑəɔɫ ɎɔɓɟɌɗɔɓɌɢɔɔ ɚɍ-

ɜɌɓɚɎɌəɔɕ ɛɑɣɑəɔ, əɚ ɔ ɩɖɚəɚɘɔɔ ɖɚəɞɜɌɝɞəɚɏɚ 

ɛɜɑɛɌɜɌɞɌ əɌ 33% [7]. 

Ȯ 
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Ȯ ɩɞɚɕ ɝɞɌɞɨɑ ɘɧ ɜɌɝɝɘɚɞɜɔɘ Ɏɚɓɘɚɒəɚ-

ɝɞɔ  ɛɜɔɘɑəɑəɔɫ ɛɜɚɞɚɖɚɗɚɎ ȸȽȶȾ ɝɖɌəɔɜɚɎɌ-

əɔɫ ɛɑɣɑəɔ ɔ ɛɚɐɒɑɗɟɐɚɣəɚɕ ɒɑɗɑɓɧ ɝɚ ɝəɔ-

ɒɑəəɧɘ ɓəɌɣɑəɔɑɘ əɌɛɜɫɒɑəɔɫ əɌ ɜɑəɞɏɑəɚɎ-

ɝɖɚɕ ɞɜɟɍɖɑ ɔ ɟɘɑəɨɤɑəəɚɕ ɐɚɓɚɕ ɖɚəɞɜɌɝɞəɚɏɚ 

ɛɜɑɛɌɜɌɞɌ.  

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. 

Ȯ ɞɑɣɑəɔɑ 2015-2017 ɏɏ. ȸȽȶȾ ɍɧɗɌ Ɏɧ-

ɛɚɗəɑəɌ 75 ɛɌɢɔɑəɞɌɘ, ɟ ɖɚɞɚɜɧɡ ɍɧɗɚ ɛɚɐɚ-

ɓɜɑəɔɑ əɌ əɌɗɔɣɔɑ ɚɍɜɌɓɚɎɌəɔɫ ɛɑɣɑəɔ ɔ/ɔɗɔ 

ɛɚɐɒɑɗɟɐɚɣəɚɕ ɒɑɗɑɓɧ, ɔɗɔ ɝ ɛɚɐɞɎɑɜɒɐɑəəɧ-

ɘɔ ɐɔɌɏəɚɓɌɘɔ ɚ əɌɗɔɣɔɔ əɚɎɚɚɍɜɌɓɚɎɌəɔɕ 

ɩɞɔɡ ɚɜɏɌəɚɎ, ɖɚɏɐɌ ȸȽȶȾ-ɔɝɝɗɑɐɚɎɌəɔɑ ɐɚɗɒəɚ 

ɍɧɗɚ ɚɞɎɑɞɔɞɨ əɌ Ɏɚɛɜɚɝɧ ɚ ɜɑɓɑɖɞɌɍɑɗɨəɚɝɞɔ 

ɚɛɟɡɚɗɔ. ȶɜɔɞɑɜɔɔ Ɏɖɗɪɣɑəɔɫ Ɏ ɏɜɟɛɛɧ əɑ ɜɌɓ-

ɗɔɣɌɗɔɝɨ ɘɑɒɐɟ ɝɚɍɚɕ ɔ ɝɚɚɞɎɑɞɝɞɎɚɎɌɗɔ ɖɗɌɝ-

ɝɔɣɑɝɖɔɘ ɞɜɑɍɚɎɌəɔɫɘ ɖ ɛɜɚɎɑɐɑəɔɪ ȶȾ-

ɔɝɝɗɑɐɚɎɌəɔɕ ɝ ɖɚəɞɜɌɝɞəɧɘ ɟɝɔɗɑəɔɑɘ: ɚɞɝɟɞ-

ɝɞɎɔɑ Ɍɗɗɑɜɏɔɔ ɖ ɕɚɐɝɚɐɑɜɒɌɥɔɘ ɛɜɑɛɌɜɌɞɌɘ, 

ɟɜɚɎɑəɨ ɖɜɑɌɞɔəɔəɌ ɖɜɚɎɔ əɑ Ɏɧɤɑ 120 

ɘɖɘɚɗɨ/ɗ.  ȸɟɒɣɔə ɍɧɗɚ 37, ɒɑəɥɔə ð 38, 

ɝɜɑɐəɔɕ ɎɚɓɜɌɝɞ ɖɚɞɚɜɧɡ ɝɚɝɞɌɎɔɗ 57,7Ñ 13,9 

ɗɑɞ. ȻɌɢɔɑəɞɧ ɍɧɗɔ ɜɌɓɐɑɗɑəɧ əɌ 3 ɏɜɟɛɛɧ ɛɚ 

25 ɣɑɗɚɎɑɖ, Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɛɜɔɘɑəɫɑɘɚɏɚ 

ɛɜɚɞɚɖɚɗɌ ɔɝɝɗɑɐɚɎɌəɔɫ ð ɝɞɌəɐɌɜɞəɧɕ ɛɜɚɞɚ-

ɖɚɗ ç120 ɖȮ - 90 ɘɗ ȶȮè, ɘɚɐɔɠɔɢɔɜɚɎɌəəɧɕ 

ɛɜɚɞɚɖɚɗ ç100ɖȮ ð 90 ɘɗ ȶȮè ɔɗɔ ɘɚɐɔɠɔɢɔɜɚ-

ɎɌəəɧɕ ɛɜɚɞɚɖɚɗ ɝɚ ɝəɔɒɑəəɚɕ ɐɚɓɚɕ ȶȮ ç100 

ɖȮ ð 65 ɘɗ ȶȮè.  

Ȼɜɚɞɚɖɚɗɧ ɝɖɌəɔɜɚɎɌəɔɫ ɔ ɖɚəɞɜɌɝɞɔɜɚ-

ɎɌəɔɫ. 

ȴɝɝɗɑɐɚɎɌəɔɫ Ɏɧɛɚɗəɫɗɔɝɨ əɌ 64-

ɝɜɑɓɚɎɚɘ ɞɚɘɚɏɜɌɠɑ çIngenuity CTè ɛɜɚɔɓɎɚɐ-

ɝɞɎɌ ɖɚɘɛɌəɔɔ Philips, ȹɔɐɑɜɗɌəɐɧ.  Ȯɝɑ ɛɌɢɔ-

ɑəɞɧ ɍɧɗɔ ɜɌɝɛɚɗɚɒɑəɧ ɛɚ ɔɓɚɢɑəɞɜɟ ɏɑəɞɜɔ, Ɏ 

ɛɚɗɚɒɑəɔɔ ɏɚɗɚɎɚɕ ɖ ɏɑəɞɜɔ, ɗɬɒɌ əɌ ɝɛɔəɑ. 

ȽɞɌəɐɌɜɞəɧɕ ɛɜɚɞɚɖɚɗ ɝɖɌəɔɜɚɎɌəɔɫ Ɏɧɛɚɗ-

əɫɗɝɫ ɝ əɌɛɜɫɒɑəɔɑɘ əɌ ɜɑəɞɏɑəɚɎɝɖɚɕ ɞɜɟɍɖɑ 

120 ɖȮ, ɛɜɔ ɛɜɔɘɑəɑəɔɔ ɛɜɚɞɚɖɚɗɚɎ ɝ əɔɓɖɚɕ 

ɗɟɣɑɎɚɕ əɌɏɜɟɓɖɚɕ ɔɝɛɚɗɨɓɚɎɌɗɚɝɨ əɌɛɜɫɒɑəɔɑ 

əɌ ɜɑəɞɏɑəɚɎɝɖɚɕ ɞɜɟɍɖɑ 100 ɖȮ. Ȯɚ Ɏɝɑɡ ɛɜɚ-

ɞɚɖɚɗɌɡ ɛɜɔɘɑəɫɗɌɝɨ ɝɔɝɞɑɘɌ ɌɎɞɚɘɌɞɔɣɑɝɖɚɏɚ 

ɎɧɍɚɜɌ ɝɔɗɧ ɞɚɖɌ, ɞɌɖɔɘ ɚɍɜɌɓɚɘ, ɑɑ ɓəɌɣɑəɔɫ 

ɟɝɞɌəɌɎɗɔɎɌɗɔɝɨ ɌɎɞɚɘɌɞɔɣɑɝɖɔ.  ȻɚɖɌɓɌɞɑɗɨ  

Dose Right Index  ɝɚɝɞɌɎɗɫɗ 19.  Ȯɝɑɘ ɛɌɢɔɑə-

ɞɌɘ ɎɧɛɚɗəɫɗɌɝɨ 1 ɝɖɌəɚɏɜɌɘɘɌ Ɏɚ ɠɜɚəɞɌɗɨ-

əɚɕ ɛɗɚɝɖɚɝɞɔ. ȾɚɗɥɔəɌ Ɏɧɐɑɗɫɑɘɚɏɚ ɝɜɑɓɌ Ɏɚ 

Ɏɝɑɡ ɛɜɚɞɚɖɚɗɌɡ ð 1,5 ɘɘ, ɖɚəɠɔɏɟɜɌɢɔɫ ɐɑɞɑɖ-

ɞɚɜɚɎ  ð64ɡ0,625, Ɏɜɑɘɫ ɚɍɚɜɚɞɌ ɏɑəɞɜɔ ð 0,5 ɝ. 

Ȯ ɝɞɌəɐɌɜɞəɚɘ ɛɜɚɞɚɖɚɗɑ ɔɝɛɚɗɨɓɚɎɌɗɝɫ Ɍɗɏɚ-

ɜɔɞɘ ɜɑɖɚəɝɞɜɟɖɢɔɔ çfiltered back projectionè 

(FBP), Ɏ ɘɚɐɔɠɔɢɔɜɚɎɌəəɧɡ ɛɜɚɞɚɖɚɗɌɡ ð FBP ɔ 

Ɍɗɏɚɜɔɞɘ ɔɞɑɜɌɞɔɎəɚɕ ɜɑɖɚəɝɞɜɟɖɢɔɔ (Ȭȴȼ)  

çiDose4è (Philips Healthcare, ȹɔɐɑɜɗɌəɐɧ) ɝ 

ɟɜɚɎəɫɘɔ ɜɑɖɚəɝɞɜɟɖɢɔɔ 4-6.  

Ȯɧɛɚɗəɫɗɚɝɨ 4 ɠɌɓɧ ɝɖɌəɔɜɚɎɌəɔɫ: əɌ-

ɞɔɎəɌɫ, ɌɜɞɑɜɔɌɗɨəɌɫ, ɛɚɜɞɌɗɨəɌɫ ɔ ɚɞɝɜɚɣɑə-

əɌɫ (ɝɛɟɝɞɫ 5 ɘɔəɟɞ ɛɚɝɗɑ əɌɣɌɗɌ ɎɎɑɐɑəɔɫ ȶȮ). 

ȽɖɌəɔɜɚɎɌəɔɑ Ɏ ɌɜɞɑɜɔɌɗɨəɟɪ ɠɌɓɟ əɌɣɔəɌɗɚɝɨ 

ɌɎɞɚɘɌɞɔɣɑɝɖɔ, ɝɛɟɝɞɫ 7 ɝɑɖɟəɐ ɛɚɝɗɑ ɐɚɝɞɔɒɑ-

əɔɫ ɛɚɜɚɏɚɎɚɏɚ ɟɜɚɎəɫ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ 130 

ɑɐɔəɔɢ Hounsfield (ɑɐ. ȹ.), ɖɚɞɚɜɧɕ ɚɢɑəɔɎɌɗɝɫ 

Ɏ ɓɚəɑ ɔəɞɑɜɑɝɌ əɌ əɔɝɡɚɐɫɥɑɕ ɏɜɟɐəɚɕ Ɍɚɜɞɑ 

əɌ ɟɜɚɎəɑ ɍɔɠɟɜɖɌɢɔɔ ɞɜɌɡɑɔ. ȶɚəɞɜɌɝɞəɧɕ 

ɛɜɑɛɌɜɌɞ ɎɎɚɐɔɗɝɫ Ɏ ɖɟɍɔɞɌɗɨəɟɪ Ɏɑəɟ əɌ ɛɜɌ-

Ɏɚɕ ɔɗɔ ɗɑɎɚɕ ɜɟɖɑ, ɝɚ ɝɖɚɜɚɝɞɨɪ 3,5 ɘɗ/ɝ. 

Ȯɝɑɘ ɛɌɢɔɑəɞɌɘ ɎɎɚɐɔɗɝɫ ɖɚəɞɜɌɝɞəɧɕ ɛɜɑɛɌ-

ɜɌɞ, ɝɚɐɑɜɒɌɥɔɕ 350 ɘɏ/ɘɗ ɕɚɐɌ (ȵɚɘɑɛɜɚɗ; 

ȵɚɘɑɜɚə 350, Bracco Diagnostics, ȴɞɌɗɔɫ). ȶɚə-

ɞɜɌɝɞəɧɕ ɛɜɑɛɌɜɌɞ Ɏɝɑɘ ɛɌɢɔɑəɞɌɘ ɏɜɟɛɛ ç120 

ɖȮ ð 90 ɘɗ ȶȮè ɔ ç100 ɖȮ ð 90 ɘɗ ȶȮè ɎɎɚɐɔɗɝɫ Ɏ 

ɚɍɦɑɘɑ 90 ɘɗ. ȻɌɢɔɑəɞɌɘ ɏɜɟɛɛɧ ç100 ɖȮ ð 65 

ɘɗ ȶȮè ɖɚəɞɜɌɝɞəɧɕ ɛɜɑɛɌɜɌɞ ɎɎɚɐɔɗɝɫ Ɏ ɚɍɦɑ-

ɘɑ 65 ɘɗ. Ȼɜɚɞɫɒɑəəɚɝɞɨ ɚɍɗɌɝɞɔ ɝɖɌəɔɜɚɎɌəɔɫ 

ð ɚɞ ɟɜɚɎəɫ ɖɟɛɚɗɌ ɐɔɌɠɜɌɏɘɧ ɐɚ ɛɚɐɎɓɐɚɤəɧɡ 

ɏɜɑɍəɑɕ. 

ȶɚɗɔɣɑɝɞɎɑəəɌɫ ɚɢɑəɖɌ. 

ȴɓɘɑɜɑəɔɫ ɛɜɚɔɓɎɚɐɔɗɔɝɨ ɝɗɑɐɟɪɥɔɘ ɚɍ-

ɜɌɓɚɘ: əɌ ɔɓɚɍɜɌɒɑəɔɫɡ Ɏ ɌɖɝɔɌɗɨəɚɕ ɛɜɚɑɖ-

ɢɔɔ ɖɜɟɏɗɌɫ ɘɑɞɖɌ çRegion of Interestè (ROI) 

ɟɝɞɌəɌɎɗɔɎɌɗɌɝɨ: 1. ɛɗɚɥɌɐɨɪ 1 ɝɘ2 əɌ ɔɓɚɍ-

ɜɌɒɑəɔɑ ɍɜɪɤəɚɕ Ɍɚɜɞɧ Ɏ ɌɜɞɑɜɔɌɗɨəɟɪ ɠɌɓɟ 

ɝɖɌəɔɜɚɎɌəɔɫ əɌ ɟɜɚɎəɑ ɞɑɗɌ 2-ɏɚ ɛɚɫɝəɔɣəɚɏɚ 

ɛɚɓɎɚəɖɌ (L2), ɐɗɫ ɔɓɘɑɜɑəɔɫ ɟɜɚɎəɫ ɤɟɘɌ 

(standard dev iation, SD), ɛɜɔ ɖɌɒɐɚɕ ɜɑɖɚə-

ɝɞɜɟɖɢɔɔ; 2. ɛɗɚɥɌɐɨɪ 0,2-0,5 ɝɘ2 əɌ ɔəɞɌɖɞ-

əɟɪ ɛɌɜɑəɡɔɘɟ ɛɑɣɑəɔ ɔɗɔ ɛɚɐɒɑɗɟɐɚɣəɚɕ ɒɑ-

ɗɑɓɧ, ɐɗɫ ɔɓɘɑɜɑəɔɫ ȶȾ-ɛɗɚɞəɚɝɞɔ ɚɐəɚɖɜɌɞəɚ, 

Ɏ ɖɌɒɐɟɪ ɠɌɓɟ; 3. ɛɗɚɥɌɐɨɪ 0,2-0,5 ɝɘ2 əɌ əɚ-

ɎɚɚɍɜɌɓɚɎɌəɔɑ, ɐɗɫ ɔɓɘɑɜɑəɔɫ ȶȾ-ɛɗɚɞəɚɝɞɔ 

ɚɐəɚɖɜɌɞəɚ Ɏ ɖɌɒɐɟɪ ɠɌɓɟ ɝɖɌəɔɜɚɎɌəɔɫ.  

ȶɌɒɐɚɘɟ ɛɌɢɔɑəɞɟ ɛɜɚɎɚɐɔɗɚɝɨ ɔɓɘɑɜɑ-

əɔɑ ɚɖɜɟɒəɚɝɞɔ ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ əɌ ɟɜɚɎəɑ 

ɛɚɓɎɚəɖɌ L2. ȴɓɘɑɜɑəɔɫ ɚɞəɚɤɑəɔɫ çɖɚə-

ɞɜɌɝɞ/ɤɟɘ (contrast-to-noise; CNR)è ɛɜɚɎɚɐɔ-

ɗɔɝɨ ɛɚ ɠɚɜɘɟɗɑ: CNR = 

(ROIlesionĭROIparenchyma)öSDnoise,  

ɏɐɑ ROIlesion ð ȶȾ-ɛɗɚɞəɚɝɞɨ ɚɍɜɌɓɚɎɌəɔɫ, 

ROIparenchyma ðȶȾ-ɛɗɚɞəɚɝɞɨ ɛɌɜɑəɡɔɘɧ, 

SDnoise ð ɤɟɘ ɔɓɚɍɜɌɒɑəɔɫ, ɛɚɗɟɣɑəəɧɕ ɝ 

ɖɜɟɏɗɚɕ ROI ɍɜɪɤəɚɕ Ɍɚɜɞɧ əɌ ɟɜɚɎəɑ ɛɚɓɎɚə-

ɖɌ L2.  

 ɉɠɠɑɖɞɔɎəɌɫ ɐɚɓɌ ɚɍɗɟɣɑəɔɫ (ɉȰ) ɜɌɝ-

ɝɣɔɞɧɎɌɗɌɝɨ ɛɚ ɠɚɜɘɟɗɑ: ɉȰ = Dose length 

product * 0,015 (əɚɜɘɌɗɔɓɚɎɌəəɧɕ ɖɚɩɠɠɔɢɔ-

ɑəɞ ɐɗɫ ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ).  

ȶɌɣɑɝɞɎɑəəɌɫ ɚɢɑəɖɌ. 

ȶɌɣɑɝɞɎɑəəɌɫ ɚɢɑəɖɌ ɖɌɒɐɚɏɚ ɔɝɝɗɑɐɚɎɌ-

əɔɫ ɛɜɚɎɚɐɔɗɌɝɨ 2 ɜɑəɞɏɑəɚɗɚɏɌɘɔ ɝ 4 ɔ 8 ɏɚ-

ɐɌɘɔ ɚɛɧɞɌ Ɏ ɌɍɐɚɘɔəɌɗɨəɚɕ ɗɟɣɑɎɚɕ ɐɔɌɏəɚ-

ɝɞɔɖɑ. Ȱɗɫ ɍɑɝɛɜɔɝɞɜɌɝɞəɚɕ ɚɢɑəɖɔ, əɌɍɚɜɧ 

ɜɑɖɚəɝɞɜɟɖɢɔɕ ɐɌɎɌɗɔɝɨ ɐɗɫ ɚɢɑəɖɔ ɞɜɑɞɨɔɘ 

ɜɑəɞɏɑəɚɗɚɏɌɘ Ɏ ɛɜɚɔɓɎɚɗɨəɚɘ ɛɚɜɫɐɖɑ. ȴɝɝɗɑ-

ɐɚɎɌəɔɫ ɚɢɑəɔɎɌɗɔɝɨ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɌɎɞɚ-

ɘɌɞɔɓɔɜɚɎɌəəɚɏɚ ɜɌɍɚɣɑɏɚ ɘɑɝɞɌ ɎɜɌɣɌ-

ɐɔɌɏəɚɝɞɌ çȬɜɡɔȸɑɐè. ȻɑɜɎɧɕ ɔ Ɏɞɚɜɚɕ ɜɑəɞɏɑ-

əɚɗɚɏɔ ɓəɌɗɔ ɚ ɞɚɘ, ɣɞɚ ɟ ɛɌɢɔɑəɞɌ ɑɝɞɨ ɛɚɐɚ-

ɓɜɑəɔɑ əɌ ɚɛɟɡɚɗɨ, ɚɐəɌɖɚ ɔəɚɕ ɔəɠɚɜɘɌɢɔɔ əɑ 

ɔɘɑɗɔ.  

ȬəɌɗɔɓɔɜɚɎɌɗɌɝɨ ɖɌɒɐɌɫ ɠɌɓɌ ɔ ɜɑɖɚə-
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ɝɞɜɟɖɢɔɫ ɚɞɐɑɗɨəɚ, ɛɜɔ ɤɔɜɔəɑ ɚɖəɌ + 360 ɑɐ. 

ȹ ɔ ɢɑəɞɜɑ ɚɖəɌ 60 ɑɐ. ȹ. ȴɝɝɗɑɐɚɎɌɞɑɗɔ ɔɘɑɗɔ 

Ɏɚɓɘɚɒəɚɝɞɨ ɔɓɘɑəɫɞɨ ɤɔɜɔəɟ ɔ ɢɑəɞɜ ɚɖəɌ, 

ɔəɧɑ ɛɌɜɌɘɑɞɜɧ ɔɓɚɍɜɌɒɑəɔɫ ɚəɔ ɔɓɘɑəɔɞɨ əɑ 

ɘɚɏɗɔ. ȾɚɗɥɔəɌ ɜɑɖɚəɝɞɜɟɔɜɚɎɌəəɚɏɚ ɝɜɑɓɌ Ɏɚ 

Ɏɝɑɡ ɔɝɝɗɑɐɚɎɌəɔɫɡ ɝɚɝɞɌɎɗɫɗɌ 1 ɘɘ. ȴɝɝɗɑɐɚ-

ɎɌəɔɑ ɚɢɑəɔɎɌɗɚɝɨ Ɏ ɢɑɗɚɘ, ɍɑɓ ɜɌɓɐɑɗɑəɔɫ ɐɔɌ-

ɏəɚɝɞɔɣɑɝɖɚɕ ɔəɠɚɜɘɌɢɔɔ ɛɚ ɠɌɓɌɘ ɝɖɌəɔɜɚ-

ɎɌəɔɫ. ȻɜɔəɢɔɛɔɌɗɨəɧɘɔ ɘɚɘɑəɞɌɘɔ ɛɜɔ 

ɚɢɑəɖɑ ɔɝɝɗɑɐɚɎɌəɔɫ ɍɧɗɔ ɝɗɚɒəɚɝɞɔ Ɏ ɐɔɠɠɑ-

ɜɑəɢɔɌɢɔɔ ɝɞɜɟɖɞɟɜ ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ, ɞɚɣəɚ-

ɝɞɔ ɛɜɔ ɔɓɘɑɜɑəɔɔ ɜɌɓɘɑɜɚɎ ɚɍɜɌɓɚɎɌəɔɫ, 

ɚɢɑəɖɑ ɑɏɚ ɜɌɝɛɜɚɝɞɜɌəɑəəɚɝɞɔ, ɚɢɑəɖɑ Ɏɗɔɫ-

əɔɫ ɤɟɘɌ ɔ ɌɜɞɑɠɌɖɞɚɎ əɌ ɔɓɘɑɜɑəɔɫ. 

ȺɢɑəɖɌ ɔɝɝɗɑɐɚɎɌəɔɫ ɛɜɚɎɚɐɔɗɌɝɨ ɛɚ 2 

ɛɌɜɌɘɑɞɜɌɘ ɛɚ 3-ɡ ɍɌɗɗɨəɚɕ ɤɖɌɗɑ. ȴɓɚɍɜɌɒɑ-

əɔɫɘ ɐɌɎɌɗɌɝɨ ɚɍɥɌɫ ɚɢɑəɖɌ (ɤɟɘ, əɌɗɔɣɔɑ Ɍɜ-

ɞɑɠɌɖɞɚɎ, ɖɚəɞɟɜɧ Ɏəɟɞɜɑəəɔɡ ɚɜɏɌəɚɎ), ɚɞ-

ɐɑɗɨəɚ ɚɢɑəɔɎɌɗɌɝɨ ɎɔɓɟɌɗɔɓɌɢɔɫ ɚɍɜɌɓɚɎɌəɔɫ 

(ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑ ɝɞɜɟɖɞɟɜɧ, ɖɚəɞɟɜɧ, ɤɟɘ, 

ɌɜɞɑɠɌɖɞɧ). ȴɝɛɚɗɨɓɚɎɌɗɌɝɨ ɞɜɬɡɍɌɗɗɨəɌɫ ɤɖɌ-

ɗɌ: 3 ð ɔɐɑɌɗɨəɚɑ ɔɓɚɍɜɌɒɑəɔɑ ɍɑɓ ɖɌɖɔɡ-ɗɔɍɚ 

ɛɚɘɑɡ, ɟɜɚɎɑəɨ ɤɟɘɌ əɔɓɖɔɕ; 2 ð ɛɜɔɑɘɗɑɘɚɑ 

ɖɌɣɑɝɞɎɚ ɔɓɚɍɜɌɒɑəɔɫ, ɟɜɚɎɑəɨ ɤɟɘɌ ɝɜɑɐəɔɕ, 

ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑ ɟɐɚɎɗɑɞɎɚɜɔɞɑɗɨəɚɑ; 1 ð ɔɝ-

ɝɗɑɐɚɎɌəɔɑ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɕ ɢɑəəɚɝɞɔ əɑ ɔɘɑ-

ɑɞ, əɑɛɜɔɑɘɗɑɘɧɕ ɟɜɚɎɑəɨ ɤɟɘɌ.  

Ⱥɢɑəɖɔ ɝɜɌɎəɔɎɌɗɔɝɨ, ɛɜɔ ɔɡ ɜɌɝɡɚɒɐɑ-

əɔɔ Ɏ ɜɑɓɟɗɨɞɌɞɧ ɎɧəɚɝɔɗɌɝɨ ɡɟɐɤɌɫ ɚɢɑəɖɌ. 

ȼɑɓɟɗɨɞɌɞɧ. 

ȶɚɗɔɣɑɝɞɎɑəəɌɫ ɚɢɑəɖɌ. 

Ƚɜɑɐəɫɫ  ɩɠɠɑɖɞɔɎəɌɫ ɐɚɓɌ ɚɍɗɟɣɑəɔɫ 

(ɉȰ) Ɏ ɏɜɟɛɛɑ ç120 ɖȮ ð 90 ɘɗ ȶȮè ɝɚɝɞɌɎɔɗɌ 

33,2Ñ12,4 ɘȳɎ, Ɏ ɏɜɟɛɛɑ ç100 ɖȮ ð 90 ɘɗ ȶȮè ɝɚ-

ɝɞɌɎɔɗɌ 22,5Ñ6,5 ɘȳɎ; ɝɜɑɐəɫɫ ɉȰ Ɏ ɏɜɟɛɛɑ ç100 

ɖȮ ð 65 ɘɗ ȶȮè ɝɚɝɞɌɎɔɗɌ 21,0Ñ8,6 ɘȳɎ. Ȼɚ 

ɝɜɌɎəɑəɔɪ ɝ  ɏɜɟɛɛɚɕ ç120 ɖȮ ð 90 ɘɗ ȶȮè ɍɧɗɚ 

ɐɚɝɞɔɏəɟɞɚ ɝəɔɒɑəɔɑ ɉȰ Ɏ ɏɜɟɛɛɌɡ ç100 ɖȮ ð 90 

ɘɗ ȶȮè ɔ ç100 ɖȮ ð 65 ɘɗ ȶȮè əɌ 32,2% ɔ 36,7%, 

ɝɚɚɞɎɑɞɝɞɎɑəəɚ (ɜɔɝ. 1).  ȿɜɚɎɑəɨ ɤɟɘɌ Ɏ ɏɜɟɛɛɑ 

ç120 ɖȮ ð 90 ɘɗ ȶȮè ɝɚɝɞɌɎɔɗ 28,3Ñ6,4 ɑɐ. ȹ; Ɏ 

ɏɜɟɛɛɑ ç100 ɖȮ ð 90 ɘɗ ȶȮè 28,9Ñ3,7 ɑɐ. ȹ; Ɏ 

ɏɜɟɛɛɑ ç100 ɖȮ ð 65 ɘɗ ȶȮè 32,8Ñ6,4 ɑɐ. ȹ (ɜɔɝ. 

2). Ȼɜɔ ɛɜɔɘɑəɑəɔɔ ɌɗɏɚɜɔɞɘɌ ɔɞɑɜɌɞɔɎəɚɕ ɜɑ-

ɖɚəɝɞɜɟɖɢɔɔ (Ȭȴȼ) ɟɜɚɎɑəɨ ɤɟɘɌ Ɏ ɏɜɟɛɛɑ ç100 

ɖȮ ð 90 ɘɗ ȶȮè ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚ ɝəɔɒɌɗɝɫ: 

iDose4 ð 20,7Ñ3,4 ɑɐ. ȹ; iDose5 ð 19,5Ñ3,4 ɑɐ. ȹ; 

iDose6 ð 17,9Ñ2,9 ɑɐ. ȹ (ɜɔɝ. 3). ȬəɌɗɚɏɔɣəɌɫ 

ɞɑəɐɑəɢɔɫ əɌɍɗɪɐɌɗɌɝɨ ɔ Ɏ ɏɜɟɛɛɑ ç100 ɖȮ ð 65 

ɘɗ ȶȮè: iDose4 ð 22,1Ñ4,1 ɑɐ. ȹ; iDose5 ð 

19,6Ñ3,7 ɑɐ. ȹ; iDose6 ð 16,8Ñ3,1 ɑɐ. ȹ (ɜɔɝ. 4).  

ȼɑɓɟɗɨɞɌɞɧ ɍɧɗɔ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɧ, 

ɝɚɏɗɌɝəɚ t-ɖɜɔɞɑɜɔɪ ȽɞɨɪɐɑəɞɌ ɐɗɫ ɛɌɜəɧɡ 

Ɏɧɍɚɜɚɖ (p<0,05). 

Ȯ ɖɌɣɑɝɞɎɑ ɍɌɓɚɎɚɏɚ ɛɌɜɌɘɑɞɜɌ ɚɢɑəɖɔ 

ɛɌɢɔɑəɞɌ ɘɧ ɝɣɔɞɌɑɘ ɚɛɞɔɘɌɗɨəɧɘ ɔɓɘɑɜɑəɔɑ 

ɚɖɜɟɒəɚɝɞɔ ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ (ȭȻ). ȴəɐɑɖɝ 

ɘɌɝɝɧ ɞɑɗɌ (ȴȸȾ) ɟɝɞɟɛɌɑɞ ɛɚ ɞɚɣəɚɝɞɔ Ɏ ɖɚɜɜɑ-

ɗɫɢɔɔ ɝ ɛɚɗɟɣɑəəɧɘɔ ɐɌəəɧɘɔ, ɝɚɏɗɌɝəɚ 

ɛɜɑɐɧɐɟɥɑɘɟ ɔɝɝɗɑɐɚɎɌəɔɪ [9]. Ƚɜɑɐəɫɫ 

ɚɖɜɟɒəɚɝɞɨ ȭȻ Ɏ ɏɜɟɛɛɑ ç120 ɖȮ ð 90 ɘɗ ȶȮè 

ɝɚɝɞɌɎɔɗɌ 88,43Ñ9,8 ɝɘ, Ɏ ɏɜɟɛɛɑ ç100 ɖȮ ð 90 

ɘɗ ȶȮè ð 88,5Ñ8,5 ɝɘ, Ɏ ɏɜɟɛɛɑ ç100 ɖȮ ð 65 ɘɗ 

ȶȮè 90Ñ13,3 ɝɘ.  

ȿɜɚɎɑəɨ ɤɟɘɌ ɎɚɓɜɌɝɞɌɗ ɝ ɟɎɑɗɔɣɑəɔɑɘ 

ɚɖɜɟɒəɚɝɞɔ ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ. ȾɌɖ, ɖɚɩɠɠɔɢɔ-

ɑəɞ ɖɚɜɜɑɗɫɢɔɔ ȻɔɜɝɚəɌ Ɏ ɏɜɟɛɛɑ ç100 ɖȮ ð 90 

ɘɗ ȶȮè ɝɚɝɞɌɎɔɗ 0,61, Ɍ Ɏ ɏɜɟɛɛɑ ç120 ɖȮ ð 90 ɘɗ 

ȶȮè ð 0,5. Ȯ ɏɜɟɛɛɑ ç100 ɖȮ ð 65 ɘɗ ȶȮè ɖɚɩɠ-

ɠɔɢɔɑəɞ ɖɚɜɜɑɗɫɢɔɔ  ɝɚɝɞɌɎɔɗ 0,51. Ȼɜɔ ɩɞɚɘ 

ɍɧɗɚ ɚɞɘɑɣɑəɚ, ɣɞɚ ɛɚɗɚɒɔɞɑɗɨəɌɫ ɖɚɜɜɑɗɫɢɔɫ 

ɘɑɒɐɟ ȴȸȾ ɔ ɟɜɚɎəɑɘ ɤɟɘɌ ɞɌɖ ɒɑ ɛɜɚɝɗɑɒɔ-

ɎɌɗɌɝɨ, əɚ ɍɧɗɌ ɝɗɌɍɑɑ ɎɧɜɌɒɑəɌ: Ɏ ɏɜɟɛɛɑ ç120 

ɖȮ ð 90 ɘɗ ȶȮè ɖɚɩɠɠɔɢɔɑəɞ ɖɚɜɜɑɗɫɢɔɔ ɝɚɝɞɌ-

Ɏɔɗ 0,43, Ɏ ɏɜɟɛɛɑ ç100 ɖȮ ð 90 ɘɗ ȶȮè ɝɚɝɞɌɎɔɗ 

0,25, Ɏ ɏɜɟɛɛɑ ç100 ɖȮ ð 65 ɘɗ ȶȮè ɝɚɝɞɌɎɔɗ 

0,22.  

Ⱥɞəɚɤɑəɔɑ çɖɚəɞɜɌɝɞ ð ɤɟɘè ɚɖɌɓɌɗɚɝɨ 

Ɏɧɤɑ ɛɜɔ ɛɜɔɘɑəɑəɔɔ ɘɚɐɔɠɔɢɔɜɚɎɌəəɚɏɚ 

ɛɜɚɞɚɖɚɗɌ ç100 ɖȮ ð 90 ɘɗ ȶȮè ɔ ɛɚɝɗɑɐɚɎɌɞɑɗɨ-

əɚ ɎɚɓɜɌɝɞɌɗɚ ɝ ɛɜɔɘɑəɑəɔɑɘ ɌɗɏɚɜɔɞɘɌ ɔɞɑɜɌ-

ɞɔɎəɚɕ ɜɑɖɚəɝɞɜɟɖɢɔɔ. Ȼɜɔ ɛɜɔɘɑəɑəɔɔ ɛɜɚ-

ɞɚɖɚɗɌ ç100 ɖȮ ð 65 ɘɗ ȶȮè ɝɚ ɝɞɌəɐɌɜɞəɚɕ ɜɑ-

ɖɚəɝɞɜɟɖɢɔɑɕ  CNR ɚɖɌɓɌɗɚɝɨ əɔɒɑ, ɣɑɘ ɛɜɔ 

ɛɜɔɘɑəɑəɔɔ ɛɜɚɞɚɖɚɗɌ ç120 ɖȮ ð 90 ɘɗ ȶȮè, əɚ 

ɎɚɓɜɌɝɞɌɗɚ ɝ ɛɜɔɘɑəɑəɔɑɘ ɌɗɏɚɜɔɞɘɌ ɔɞɑɜɌ-

ɞɔɎəɚɕ ɜɑɖɚəɝɞɜɟɖɢɔɔ (ɜɔɝ. 5, 6). 

ȳəɌɣɑəɔɫ ȶȾ-ɣɔɝɑɗ ɛɌɜɑəɡɔɘɧ ɛɑɣɑəɔ ɔ 

ɛɚɐɒɑɗɟɐɚɣəɚɕ ɒɑɗɑɓɧ, ɔɓɘɑɜɑəəɧɑ Ɏ Ɍɜɞɑɜɔ-

Ɍɗɨəɟɪ ɠɌɓɟ ɝɖɌəɔɜɚɎɌəɔɫ, Ɏɚɓɜɚɝɗɔ Ɏ ɏɜɟɛɛɑ 

ç100 ɖȮ ð 90 ɘɗ ȶȮè ɔ ɝɚɝɞɌɎɔɗɔ 84,7Ñ30,7 ɑɐ. 

ȹ, Ɏ ɏɜɟɛɛɑ ç120 ɖȮ ð 90 ɘɗ ȶȮè ɝɚɝɞɌɎɔɗɔ 

62,2Ñ20,8 ɑɐ. ȹ. (pÒ0.05); Ɏ ɏɜɟɛɛɑ ç100 ɖȮ ð 65 

ɘɗ ȶȮè ɝɚɝɞɌɎɔɗɔ 77,92Ñ27,65 ɑɐ. ȹ (pÓ0.05). 

ȶɌɣɑɝɞɎɑəəɌɫ ɚɢɑəɖɌ. 

ȯɗɌɎɑəɝɞɎɟɪɥɔɘ ɠɌɖɞɚɜɚɘ ɚɢɑəɖɔ ɖɌɣɑ-

ɝɞɎɌ ɔɝɝɗɑɐɚɎɌəɔɫ ɫɎɗɫɗɌɝɨ ɎɔɓɟɌɗɔɓɌɢɔɫ əɚɎɚ-

ɚɍɜɌɓɚɎɌəɔɫ, Ɍ əɑ ɔəɞɑəɝɔɎəɚɝɞɨ ɑɏɚ ɖɚəɞɜɌ-

ɝɞɔɜɚɎɌəɔɫ. Ȼɜɔ ɛɜɔɘɑəɑəɔɔ ɝɞɌəɐɌɜɞəɚɕ ɜɑ-

ɖɚəɝɞɜɟɖɢɔɔ əɑ ɍɧɗɚ ɎɧɫɎɗɑəɚ ɓəɌɣɔɘɚɕ ɓɌɎɔ-

ɝɔɘɚɝɞɔ ɚɢɑəɚɖ ɟɜɚɎəɫ ɤɟɘɌ ɚɞ ɛɜɚɞɚɖɚɗɌ ɝɖɌ-

əɔɜɚɎɌəɔɫ (p>0,05) (ɞɌɍɗ. ʈ1, ʈ2). ȺɐəɌɖɚ, ɛɜɔ 

ɛɜɔɘɑəɑəɔɔ ɌɗɏɚɜɔɞɘɌ ɔɞɑɜɌɞɔɎəɚɕ ɜɑɖɚə-

ɝɞɜɟɖɢɔɔ (Ȭȴȼ) Ɏ ɏɜɟɛɛɌɡ ç100 ɖȮ ð 90 ɘɗ ȶȮè ɔ 

ç100 ɖȮ ð 65  ɘɗ ȶȮè ɍɧɗɌ ɚɞɘɑɣɑəɌ ɝɞɌɞɔɝɞɔɣɑ-

ɝɖɔ ɓəɌɣɔɘɌɫ ɓɌɎɔɝɔɘɚɝɞɨ ɚɢɑəɚɖ ɟɜɚɎəɫ ɤɟɘɌ 

ɚɞ ɞɔɛɌ ɜɑɖɚəɝɞɜɟɖɢɔɔ. Ⱥɢɑəɖɔ ɛɚɎɧɤɌɗɔɝɨ 

ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚ, ɐɚ ɟɜɚɎəɫ iDose5 (p<0,05). Ȯ 

ɏɜɟɛɛɑ ç100 ɖȮ ð 90 ɘɗ ȶȮè ɛɜɔ ɛɜɔɘɑəɑəɔɔ 

ɟɜɚɎəɫ ɜɑɖɚəɝɞɜɟɖɢɔɔ iDose6 ɚɢɑəɖɔ əɑɝɖɚɗɨɖɚ 

ɟɛɌɗɔ Ɏ ɝɜɌɎəɑəɔɔ ɝ ɚɢɑəɖɌɘɔ ɟɜɚɎəɫ ɜɑɖɚə-

ɝɞɜɟɖɢɔɔ iDose5. Ȯ ɏɜɟɛɛɑ ç100 ɖȮ ð 65 ɘɗ ȶȮè 

ɩɞɚɏɚ ɫɎɗɑəɔɫ əɑ ɍɧɗɚ, ɔ ɚɢɑəɖɔ ɛɚɝɗɑɐɚɎɌɞɑɗɨ-

əɚ ɎɚɓɜɌɝɞɌɗɔ Ɏɛɗɚɞɨ ɐɚ 6-ɏɚ ɟɜɚɎəɫ ɜɑɖɚə-

ɝɞɜɟɖɢɔɔ (ɞɌɍɗ. ʈ1).  

ȽɚɏɗɌɝəɚ ɞɑɝɞɟ ȸɌəəɌ-ȿɔɞəɔ, ɚɢɑəɖɔ Ɏɔ-

ɓɟɌɗɔɓɌɢɔɔ ɚɍɜɌɓɚɎɌəɔɕ ɓəɌɣɔɞɑɗɨəɚ ɟɎɑɗɔɣɔ-

ɗɔɝɨ Ɏ ɏɜɟɛɛɑ ç100 ɖȮ ð 90 ɘɗ ȶȮè ɐɌɒɑ ɛɜɔ 

ɛɜɔɘɑəɑəɔɔ ɝɞɌəɐɌɜɞəɚɏɚ ɌɗɏɚɜɔɞɘɌ ɜɑɖɚə-

ɝɞɜɟɖɢɔɔ ( ɜ < 0,  0 5).  ɉɞɔ ɚɢɑəɖɔ ɎɚɓɜɌɝɞɌɗɔ ɝ  
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ȼɔɝ. 1 (Fig. 1) 

ȼɔɝ. 1.   ȰɔɌɏɜɌɘɘɌ. 

ȳəɌɣɑəɔɫ ɩɠɠɑɖɞɔɎəɚɕ ɐɚɓɧ Ɏ ɖɌɒɐɚɕ ɏɜɟɛɛɑ, ɘȳɎ. 

Fig. 1.  Diagram . 

Effective dose values for each group, mSv.  

 

ȼɔɝ. 2 (Fig. 2) 

ȼɔɝ. 2.   ȰɔɌɏɜɌɘɘɌ. 

ȳəɌɣɑəɔɫ ɟɜɚɎəɫ ɤɟɘɌ Ɏ ɖɌɒɐɚɕ ɏɜɟɛɛɑ ɛɜɔ ɝɞɌəɐɌɜɞəɚɕ ɜɑɖɚəɝɞɜɟɖɢɔɔ FBP, ɑɐɔəɔɢ ɁɌɟəɝɠɔɗɐɌ (HU). 

Fig. 2.  Diagram . 

Noise values for each group, Hounsfield units, HU.  
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ȼɔɝ. 3 (Fig. 3) 

ȼɔɝ. 3.   ȰɔɌɏɜɌɘɘɌ. 

ȿɜɚɎɑəɨ ɤɟɘɌ Ɏ ɏɜɟɛɛɑ ç100 ɖȮ ð 90 ɘɗ ȶȮè ɛɜɔ ɜɌɓɗɔɣəɧɡ ɞɔɛɌɡ ɔ ɟɜɚɎəɫɡ ɜɑɖɚəɝɞɜɟɖɢɔɔ, HU. IR4, IR5, IR6 ð 

ɜɌɓɗɔɣəɧɑ ɟɜɚɎəɔ ɔɞɑɜɌɞɔɎəɚɕ ɜɑɖɚəɝɞɜɟɖɢɔɔ, FBP ð ɝɞɌəɐɌɜɞəɌɫ ɜɑɖɚəɝɞɜɟɖɢɔɫ. 

Fig. 3.  Diagra m. 

Noise level in ò100kV-90 ml CMó group at different reconstruction types and levels. IR4,IR5,IR6 ð different levels of 

iterative reconstruction, FBP is the standard reconstruction.  

 

ȼɔɝ. 4 (Fig. 4) 

ȼɔɝ. 4.   ȰɔɌɏɜɌɘɘɌ. 

ȿɜɚɎɑəɨ ɤɟɘɌ Ɏ ɏɜɟɛɛɑ ç100 ɖȮ ð 65 ɘɗ ȶȮè ɛɜɔ ɜɌɓɗɔɣəɧɡ ɞɔɛɌɡ ɔ ɟɜɚɎəɫɡ ɜɑɖɚəɝɞɜɟɖɢɔɔ, HU. IR4, IR5, IR6 ð 

ɜɌɓɗɔɣəɧɑ ɟɜɚɎəɔ ɔɞɑɜɌɞɔɎəɚɕ ɜɑɖɚəɝɞɜɟɖɢɔɔ, FBP ð ɝɞɌəɐɌɜɞəɌɫ ɜɑɖɚəɝɞɜɟɖɢɔɫ. 

Fig. 4.  Diagra m. 

Noise level in ò100 kV ð 65 ml CMó group at different reconstruction types and levels. IR4,IR5,IR6 ð different  levels of 

iterative reconstruction, FBP is the standard reconstruction.  
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ȼɔɝ. 5 (Fig. 5) 

ȼɔɝ. 5.   ȰɔɌɏɜɌɘɘɌ. 

ȳəɌɣɑəɔɫ ɚɞəɚɤɑəɔɫ çɖɚəɞɜɌɝɞ-ɤɟɘè Ɏ ɏɜɟɛɛɌɡ ç120 ɖȮ ð 90 ɘɗ ȶȮè, ç100 ɖȮ ð 90 ɘɗ ȶȮè Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɞɔ-

ɛɌ ɜɑɖɚəɝɞɜɟɖɢɔɔ Ɏ ɌɜɞɑɜɔɌɗɨəɟɪ ɠɌɓɟ ɝɖɌəɔɜɚɎɌəɔɫ, CNR-ɚɞəɚɤɑəɔɑ çɖɚəɞɜɌɝɞ ð ɤɟɘè (contrast-to-noise 

ratio). IR 6, IR5, IR6 ð ɜɌɓɗɔɣəɧɑ ɟɜɚɎəɔ ɔɞɑɜɌɞɔɎəɚɕ ɜɑɖɚəɝɞɜɟɖɢɔɔ, FBP ð ɝɞɌəɐɌɜɞəɌɫ ɜɑɖɚəɝɞɜɟɖɢɔɫ. 

Fig. 5.  Diagra m. 

Values of the "contrast -to-noise" ratio in groups "120kV -90 ml CM", "100 kV -90 ml CM" depending on the type of 

reconstruction in the arterial phase scan. IR 6, IR5, IR6 ð different levels of iterative reconstruction, FBP is the 

standard reconstruction.  

 

ȼɔɝ. 6 (Fig. 6) 

ȼɔɝ. 6.   ȰɔɌɏɜɌɘɘɌ. 

ȳəɌɣɑəɔɫ ɚɞəɚɤɑəɔɫ çɖɚəɞɜɌɝɞ-ɤɟɘè Ɏ ɏɜɟɛɛɌɡ ç120 ɖȮ ð 90 ɘɗ ȶȮè, ç100 ɖȮ ð 65 ɘɗ ȶȮè Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɞɔ-

ɛɌ ɜɑɖɚəɝɞɜɟɖɢɔɔ Ɏ ɌɜɞɑɜɔɌɗɨəɟɪ ɠɌɓɟ ɝɖɌəɔɜɚɎɌəɔɫ, CNR-ɚɞəɚɤɑəɔɑ çɖɚəɞɜɌɝɞ-ɤɟɘè (contrast-to-noise 

ratio). IR4, IR5, IR6 ð ɜɌɓɗɔɣəɧɑ ɟɜɚɎəɔ ɔɞɑɜɌɞɔɎəɚɕ ɜɑɖɚəɝɞɜɟɖɢɔɔ, FBP ð ɝɞɌəɐɌɜɞəɌɫ ɜɑɖɚəɝɞɜɟɖɢɔɫ. 

Fig. 6.  Diagram . 

Values of the "contrast -to-noise" ratio in groups "120 kV ð 90 ml CM", "100 kV ð 65 ml CM" depending on the type of 

reconstruction in the arterial phase scan. IR4, IR5, IR6 ð different levels of iterative reconstruction, FBP i s the 

standard reconstruction.  
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ȼɔɝ. 7 Ɍ (Fig. 7 Ɍ) 

 

 ȼɔɝ. 7 ɍ (Fig. 7 Ɏ)  

 

ȼɔɝ. 7 Ɏ (Fig. 7 ɝ) 

 

ȼɔɝ. 7 ɏ (Fig. 7 d) 

ȼɔɝ. 7. ȶȾ ɚɜɏɌəɚɎ ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ. 

ȬɖɝɔɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ, ɌɜɞɑɜɔɌɗɨəɌɫ ɠɌɓɌ ɝɖɌəɔɜɚɎɌəɔɫ. ȽɜɌɎəɑəɔɑ ɜɑɓɟɗɨɞɌɞɚɎ ɚɍɜɌɍɚɞɖɔ ɔɓɚɍɜɌɒɑəɔɫ Ȭȴȼ 

Ɏ ɏɜɟɛɛɑ ç100 ɖȮ ð 90 ɘɗ ȶȮè. Dn - ȶȾ-ɣɔɝɗɌ (HU), SD ðɤɟɘ (HU), Sq ð ɛɗɚɥɌɐɨ ɔɓɘɑɜɑəɔɫ, ɝɘ2. ȮɔɓɟɌɗɔɓɔɜɟɑɞ-

ɝɫ ɟɗɟɣɤɑəɔɑ ɖɌɣɑɝɞɎɌ ɔɓɚɍɜɌɒɑəɔɫ ɝ ɖɌɒɐɧɘ ɛɚɝɗɑɐɟɪɥɔɘ ɟɜɚɎəɑɘ ɜɑɖɚəɝɞɜɟɖɢɔɔ. ȴɓɚɍɜɌɒɑəɔɑ FBP ɛɚ-

ɗɟɣɔɗɚ ɚɢɑəɖɟ 2, Ɏɝɑ ɔɓɚɍɜɌɒɑəɔɫ, ɜɑɖɚəɝɞɜɟɔɜɚɎɌəəɧɑ Ȭȴȼ (IR4, IR5, IR6) ɛɚɗɟɣɔɗɔ ɚɢɑəɖɟ 3. 

Fig. 7.  MSCT scan. 

Axial projection, arterial phase scan. Comparison of results of image reconstruction using iterative algorithm in the 

group "100 kV -90 ml CM". Dn is CT -numbers (HU), SD is the noise (HU), Sq is the measurement of area, cm2. Vi s-

ualized the improvement in image quality with each subsequent level reconstruction. The FBP image scored 2, all 

images reconstructed by iterative algorithm (IR4, IR5, IR6) scored 3.  
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ȼɔɝ. 8 Ɍ (Fig. 8 Ɍ) 

 

 ȼɔɝ. 8 ɍ (Fig. 8 Ɏ)  

 

ȼɔɝ. 8 Ɏ (Fig. 8 ɝ) 

 

ȼɔɝ. 8 ɏ (Fig. 8 d) 

ȼɔɝ. 8. ȶȾ ɚɜɏɌəɚɎ ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ. 

ȬɖɝɔɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ. ȯɔɛɚɎɌɝɖɟɗɫɜəɚɑ ɚɍɜɌɓɚɎɌəɔɑ ɛɚɐɒɑɗɟɐɚɣəɚɕ ɒɑɗɑɓɧ. ȹ ð əɌɞɔɎəɌɫ, Ȭ ð ɌɜɞɑɜɔɌɗɨəɌɫ, 

Ȯ ð ɎɑəɚɓəɌɫ, Ⱥ ð ɚɞɝɜɚɣɑəəɌɫ ɠɌɓɧ ɝɖɌəɔɜɚɎɌəɔɫ. Dn ð ȶȾ-ɣɔɝɗɌ (HU), SD ð ɤɟɘ (HU), Sq ð ɛɗɚɥɌɐɨ ɔɓɘɑɜɑ-

əɔɫ, ɝɘ2. ȴɓɚɍɜɌɒɑəɔɫ ɛɚɗɟɣɑəɧ ɛɜɔ ɔɝɛɚɗɨɓɚɎɌəɔɔ ɛɜɚɞɚɖɚɗɌ ç120 ɖȮ-90 ɘɗ ȶȮè ɔ ɛɚɗɟɣɔɗɔ ɚɢɑəɖɔ 2, ɖɌɖ 

ɛɚ ɟɜɚɎəɪ ɤɟɘɌ, ɞɌɖ ɔ ɛɚ ɎɔɓɟɌɗɔɓɌɢɔɔ ɚɍɜɌɓɚɎɌəɔɫ.    

Fig. 8.  MSCT scan. 

Ȭxial projection. Hypovascular tumor  of the pancreas. ȹ - native; A -arterial; Ȯ - venous; O - delayed phase scan. 

Dn is CT -numbers (HU), SD is the noise (HU), Sq is the measurement of area, cm2. Images obtained using the pr o-

tocol "120 kV -90 ml CM" scored 2, as the level of noise and as tumo r visualization.  
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ȼɔɝ. 9 Ɍ (Fig. 9 Ɍ) 

 

 ȼɔɝ. 9 ɍ (Fig. 9 Ɏ)  

 

ȼɔɝ. 9 Ɏ (Fig. 9 ɝ) 

 

ȼɔɝ. 9 ɏ (Fig. 9 d) 

ȼɔɝ.9. ȶȾ ɚɜɏɌəɚɎ ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ. 

ȬɖɝɔɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ. ȯɔɛɚɎɌɝɖɟɗɫɜəɌɫ ɖɔɝɞɌ ɛɑɣɑəɔ. ȹ ð əɌɞɔɎəɌɫ, Ȭ ð ɌɜɞɑɜɔɌɗɨəɌɫ, Ȯ ð ɎɑəɚɓəɌɫ, Ⱥ ð ɚɞ-

ɝɜɚɣɑəəɌɫ ɠɌɓɧ ɝɖɌəɔɜɚɎɌəɔɫ. Dn ð ȶȾ-ɣɔɝɗɌ (HU), SD ð ɤɟɘ (HU), Sq ð ɛɗɚɥɌɐɨ ɔɓɘɑɜɑəɔɫ, ɝɘ2. ȴɓɚɍɜɌɒɑ-

əɔɫ ɛɚɗɟɣɑəɧ ɛɜɔ ɔɝɛɚɗɨɓɚɎɌəɔɔ ɛɜɚɞɚɖɚɗɌ ç100 ɖȮ ð 90  ɘɗ ȶȮè ɔ ɜɑɖɚəɝɞɜɟɔɜɚɎɌəɧ ɝɞɌəɐɌɜɞəɧɘ Ɍɗɏɚɜɔɞ-

ɘɚɘ ɜɑɖɚəɝɞɜɟɖɢɔɔ FBP. ȴɓɚɍɜɌɒɑəɔɫ ɛɚɗɟɣɔɗɔ ɚɢɑəɖɔ 3, ɖɌɖ ɛɚ ɟɜɚɎəɪ ɤɟɘɌ, ɞɌɖ ɔ ɛɚ ɎɔɓɟɌɗɔɓɌɢɔɔ ɚɍɜɌ-

ɓɚɎɌəɔɫ. 

Fig. 9.  MSCT scan. 

Axial projection. Hypovascular liver cyst. ȹ - native; A - arterial; Ȯ - venous; O - delayed phase scan. Dn is CT -

numbers (HU), SD is the noise (HU), Sq is the measurement of area, cm2. Images obtained using the protocol "100 

kV -90 ml CM" scored 3, as the level of noise and as tumor visualization.  
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ȼɔɝ. 10 Ɍ (Fig. 10 Ɍ) 
 

 ȼɔɝ. 10 ɍ (Fig. 10 Ɏ)  

 

ȼɔɝ. 10 Ɏ (Fig. 10 ɝ) 

 

ȼɔɝ. 10 ɏ (Fig. 10 d) 

ȼɔɝ. 10. ȶȾ ɚɜɏɌəɚɎ ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ. 

ȬɖɝɔɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ. ȯɔɛɑɜɎɌɝɖɟɗɫɜəɌɫ ɏɑɘɌəɏɔɚɘɌ ɛɑɣɑəɔ. ȹ ð əɌɞɔɎəɌɫ, Ȭ ð ɌɜɞɑɜɔɌɗɨəɌɫ, Ȯ ð ɎɑəɚɓəɌɫ, 

Ⱥ ð ɚɞɝɜɚɣɑəəɌɫ ɠɌɓɧ ɝɖɌəɔɜɚɎɌəɔɫ. Dn ð ȶȾ-ɣɔɝɗɌ (HU), SD ð ɤɟɘ (HU), Sq ð ɛɗɚɥɌɐɨ ɔɓɘɑɜɑəɔɫ, ɝɘ2. ȴɓɚɍ-

ɜɌɒɑəɔɫ ɛɚɗɟɣɑəɧ ɛɜɔ ɔɝɛɚɗɨɓɚɎɌəɔɔ ɛɜɚɞɚɖɚɗɌ ç100 ɖȮ-65 ɘɗ ȶȮè ɔ ɜɑɖɚəɝɞɜɟɔɜɚɎɌəɧ ɝɞɌəɐɌɜɞəɧɘ Ɍɗɏɚ-

ɜɔɞɘɚɘ ɜɑɖɚəɝɞɜɟɖɢɔɔ FBP. ȿɜɚɎɑəɨ ɤɟɘɌ ɛɚɗɟɣɔɗ ɚɢɑəɖɟ 2, ɚɢɑəɖɌ ɎɔɓɟɌɗɔɓɌɢɔɔ ɚɍɜɌɓɚɎɌəɔɫ ɝɚɝɞɌɎɔɗɌ 3. 

Fig. 10.  MSCT scan . 

Ȭxial projection. Hypervascular liver haemangioma. ȹ - native; A -arterial; Ȯ - venous;  O - delayed phase scan. Dn 

is CT -numbers (HU), SD is the noise (HU), Sq is the measurement of area, cm2. Images obtained using the protocol 

"100 kV -65 ml CM" and reconstructed with standard FBP reconstruction algorithm. The noise level was scored at 2, 

th e visualization of tumor was scored at 3.  
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ȾɌɍɗɔɢɌ ʈ1.   ʆʮʝʥʢʠ ʫʨʦʚʥʷ ʰʫʤʘ ʚ ʛʨʫʧʧʘʭ ç120 ʢɺ ï 90 ʤʣ ʂɺè, ç100 ʢɺ ï 90 ʤʣ ʂɺè.  

 
IR4,IR5,IR6 ï ʨʘʟʣʠʯʥʳʝ ʫʨʦʚʥʠ ʠʪʝʨʘʪʠʚʥʦʡ ʨʝʢʦʥʩʪʨʫʢʮʠʠ,  FBP ï ʩʪʘʥʜʘʨʪʥʘʷ ʨʝʢʦʥʩʪʨʫʢʮʠʷ. 

ȾɌɍɗɔɢɌ ʈ2. ʆʮʝʥʢʠ ʫʨʦʚʥʷ ʰʫʤʘ ʚ ʛʨʫʧʧʘʭ ç120 ʢɺ ï 90 ʤʣ ʂɺè, ç100 ʢɺ ï 65 ʤʣ ʂɺè. 

 
IR4,IR5,IR6 ï ʨʘʟʣʠʯʥʳʝ ʫʨʦʚʥʠ ʠʪʝʨʘʪʠʚʥʦʡ ʨʝʢʦʥʩʪʨʫʢʮʠʠ,  FBP ï ʩʪʘʥʜʘʨʪʥʘʷ ʨʝʢʦʥʩʪʨʫʢʮʠʷ. 

ȾɌɍɗɔɢɌ ʈ3.  ʆʮʝʥʢʠ ʚʠʟʫʘʣʠʟʘʮʠʠ ʦʙʨʘʟʦʚʘʥʠʡ ʚ ʛʨʫʧʧʘʭ ç120 ʢɺ ï 90 ʤʣ ʂɺè, ç100 ʢɺ ï 90 ʤʣ 

ʂɺè. 

 
IR4,IR5,IR6 ï ʨʘʟʣʠʯʥʳʝ ʫʨʦʚʥʠ ʠʪʝʨʘʪʠʚʥʦʡ ʨʝʢʦʥʩʪʨʫʢʮʠʠ,  FBP ï ʩʪʘʥʜʘʨʪʥʘʷ ʨʝʢʦʥʩʪʨʫʢʮʠʷ. 
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ɟɎɑɗɔɣɑəɔɑɘ ɟɜɚɎəɫ ɜɑɖɚəɝɞɜɟɖɢɔɔ (ɞɌɍɗ. ʈ3). 

ȴəɌɫ ɞɑəɐɑəɢɔɫ əɌɍɗɪɐɌɗɌɝɨ Ɏ ɏɜɟɛɛɑ 

ç100 ɖȮ ð 65 ɘɗ ȶȮè, ɏɐɑ ɓəɌɣɔɘɚɕ ɜɌɓəɔɢɧ Ɏ 

ɎɔɓɟɌɗɔɓɌɢɔɔ ɚɍɜɌɓɚɎɌəɔɕ ɛɚ ɝɜɌɎəɑəɔɪ ɝ 

ɏɜɟɛɛɚɕ ç120 ɖȮ ð 90 ɘɗ ȶȮè ɚɞɘɑɣɑəɚ əɑ ɍɧɗɚ. 

ȽɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɌɫ ɜɌɓəɔɢɌ ɍɧɗɌ ɓɌɠɔɖ-

ɝɔɜɚɎɌəɌ ɗɔɤɨ ɛɜɔ ɛɜɔɘɑəɑəɔɔ 5-6 ɟɜɚɎəɑɕ 

ɜɑɖɚəɝɞɜɟɖɢɔɔ (p<0,01) (ɞɌɍɗ. ʈ4). 

Ⱥɍɝɟɒɐɑəɔɑ. 

ȶ ɝɚɎɜɑɘɑəəɚɕ ȸȽȶȾ-ɐɔɌɏəɚɝɞɔɖɑ ɛɜɑɐɦ-

ɫɎɗɫɪɞɝɫ Ɏɝɑ ɍɚɗɑɑ Ɏɧɝɚɖɔɑ ɞɜɑɍɚɎɌəɔɫ. Ʉɔɜɚ-

ɖɚɑ ɜɌɝɛɜɚɝɞɜɌəɑəɔɑ ɩɞɚɏɚ ɘɑɞɚɐɌ, ɑɏɚ ɛɜɌɖɞɔ-

ɣɑɝɖɔ ɛɚɎɝɑɘɑɝɞəɌɫ ɐɚɝɞɟɛəɚɝɞɨ Ɏ ɖɜɟɛəɧɡ ɏɚ-

ɜɚɐɌɡ ɔ ɚɍɗɌɝɞəɧɡ ɢɑəɞɜɌɡ ɛɜɔɎɚɐɔɞ ɖ ɞɚɘɟ, 

ɣɞɚ ȸȽȶȾ-ɐɔɌɏəɚɝɞɔɖɌ Ɏɝɑ ɍɚɗɨɤɑ Ɏəɑɐɜɫɑɞɝɫ Ɏ 

ɛɚɎɝɑɐəɑɎəɟɪ ɛɜɌɖɞɔɖɟ. Ⱥɝɚɍɑəəɚ ɤɔɜɚɖɚ ɩɞɚ 

ɫɎɗɑəɔɑ ɘɚɒəɚ ɚɞɘɑɞɔɞɨ Ɏ ɣɌɝɞəɧɡ ɖɗɔəɔɖɌɡ, 

ɏɐɑ ȸȽȶȾ ɓɌɣɌɝɞɟɪ Ɏɧɛɚɗəɫɑɞɝɫ ɍɑɓ ɐɚɗɒəɧɡ 

ɛɚɖɌɓɌəɔɕ, ɛɚ ɗɔɣəɚɕ ɔəɔɢɔɌɞɔɎɑ ɛɌɢɔɑəɞɌ.  

Ȼɜɔ ɩɞɚɘ ɝɗɑɐɟɑɞ ɚɞɘɑɞɔɞɨ, ɣɞɚ ɔɓ ɗɪɍɚɏɚ 

ɔɝɝɗɑɐɚɎɌəɔɫ ɖɚɘɛɑɞɑəɞəɧɕ ɜɑəɞɏɑəɚɗɚɏ ɐɚɗ-

ɒɑə ɔɓɎɗɑɣɨ ɘɌɖɝɔɘɟɘ ɔəɠɚɜɘɌɢɔɔ. ȿɣɔɞɧɎɌɫ 

ɎɧɤɑɝɖɌɓɌəəɚɑ, Ɏɚɛɜɚɝɧ ɖɌɣɑɝɞɎɑəəɚɕ ɎɔɓɟɌ-

ɗɔɓɌɢɔɔ ɔɝɝɗɑɐɟɑɘɚɕ ɚɍɗɌɝɞɔ ɞɑɗɌ Ɏɧɡɚɐɫɞ əɌ 

ɛɑɜɎɧɕ ɛɗɌə.  

ȽɟɥɑɝɞɎɟɑɞ ɐɎɌ əɌɔɍɚɗɑɑ ɛɜɚɝɞɧɡ, əɌ 

ɛɑɜɎɧɕ Ɏɓɏɗɫɐ, ɝɛɚɝɚɍɌ ɝəɔɓɔɞɨ ɗɟɣɑɎɟɪ 

əɌɏɜɟɓɖɟ ð ɟɘɑəɨɤɔɞɨ ɝɔɗɟ ɞɚɖɌ ɔ/ɔɗɔ əɌɛɜɫ-

ɒɑəɔɑ əɌ ɜɑəɞɏɑəɚɎɝɖɚɕ ɞɜɟɍɖɑ. ȴəɧɑ ɘɑɞɚɐɧ 

ɞɌɖɔɑ, ɖɌɖ ɟɎɑɗɔɣɑəɔɑ ɝɖɚɜɚɝɞɔ ɝɖɌəɔɜɚɎɌəɔɫ, 

ɔɓɘɑəɑəɔɑ ɛɔɞɣɌ Ɏ ɛɚɎɝɑɐəɑɎəɚɕ ɜɟɞɔəəɚɕ 

ɛɜɌɖɞɔɖɑ ɔɝɛɚɗɨɓɟɪɞɝɫ ɜɑɐɖɚ. 

ȺɐəɌɖɚ ɚɍɌ Ɏɧɤɑɟɛɚɘɫəɟɞɧɡ ɝɛɚɝɚɍɌ 

ɝəɔɒɑəɔɫ ɗɟɣɑɎɚɕ əɌɏɜɟɓɖɔ ɛɜɔɎɚɐɫɞ ɖ ɟɎɑɗɔ-

ɣɑəɔɪ ɤɟɘɌ ɔɓɚɍɜɌɒɑəɔɫ.  

Ȯ ɝɚɎɜɑɘɑəəɧɡ ɞɚɘɚɏɜɌɠɌɡ ɔɝɛɚɗɨɓɟɑɞɝɫ 

ɝɔɝɞɑɘɌ ɌɎɞɚɘɌɞɔɣɑɝɖɚɕ ɜɑɏɟɗɔɜɚɎɖɔ ɝɔɗɧ ɞɚɖɌ 

(ȬȼȽȾ), ɓəɌɣɑəɔɫ ɖɚɞɚɜɚɕ ɌɛɛɌɜɌɞ ɟɝɞɌəɌɎɗɔɎɌ-

ɑɞ ɝɌɘɚɝɞɚɫɞɑɗɨəɚ, Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɐɌəəɧɡ 

ɝɖɌəɚɏɜɌɘɘɧ. ɉɠɠɑɖɞɔɎəɚɝɞɨ ɩɞɚɏɚ ɘɑɞɚɐɌ əɑ 

ɎɧɓɧɎɌɑɞ ɝɚɘəɑəɔɕ.  Ȯ ɜɌɓɗɔɣəɧɡ ɔɝɝɗɑɐɚɎɌ-

əɔɫɡ  ɟɐɌɎɌɗɚɝɨ ɓəɌɣɔɞɑɗɨəɚ ɝəɔɓɔɞɨ ɗɟɣɑɎɟɪ 

əɌɏɜɟɓɖɟ ɛɜɔ ɔɝɛɚɗɨɓɚɎɌəɔɔ ȬȼȽȾ [10, 11].  Ȯ 

ɣɌɝɞəɚɝɞɔ, Lifeng Yu ɔ ɝɚɌɎɞ. ɐɚɍɔɗɔɝɨ ɝəɔɒɑ-

əɔɫ ɐɚɓɧ ɗɟɣɑɎɚɕ əɌɏɜɟɓɖɔ ɐɚ 36% ɛɜɔ ȶȾ-

ɌəɏɔɚɏɜɌɠɔɔ, Ɏ ɝɜɌɎəɑəɔɔ ɝɚ ɝɞɌəɐɌɜɞəɧɘ 

ɛɜɚɞɚɖɚɗɚɘ (120 ɖȮ ð 90 ɘɗ ȶȮ) ɔ 25% ð ɛɜɔ Ɍɍ-

ɐɚɘɔəɌɗɨəɚɕ ȶȾ. ȺɐəɌɖɚ ɍɑɓ ɌɗɏɚɜɔɞɘɌ ɔɞɑɜɌ-

ɞɔɎəɚɕ ɜɑɖɚəɝɞɜɟɖɢɔɔ əɑɔɓɍɑɒəɚ ɎɚɓəɔɖɗɌ 

ɛɜɚɍɗɑɘɌ, ɝɎɫɓɌəəɌɫ ɝ ɤɟɘɚɘ Ɏ ɔɓɚɍɜɌɒɑəɔɫɡ. 

ȰɌəəɧɑ ɔɝɝɗɑɐɚɎɌəɔɫ Husarik ɔ ɝɚɌɎɞ. 

ɐɑɘɚəɝɞɜɔɜɟɪɞ ɓəɌɣɔɞɑɗɨəɚɑ ɝəɔɒɑəɔɑ ɖɌɣɑ-

ɝɞɎɌ ɔɓɚɍɜɌɒɑəɔɫ ɛɜɔ ɛɜɔɘɑəɑəɔɔ ɛɜɚɞɚɖɚɗɚɎ 

ɝ əɌɛɜɫɒɑəɔɑɘ əɌ ɜɑəɞɏɑəɚɎɝɖɚɕ ɞɜɟɍɖɑ ɘɑəɑɑ 

100 ɖȮ [12]. Ȯ əɌɤɑɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɔɝɛɚɗɨɓɚɎɌ-

əɧ ɛɜɚɞɚɖɚɗɧ ç100 ɖȮ ð 90 ɘɗ ȶȮè ɔ ç100 ɖȮ ð 

65 ɘɗ ȶȮè Ɏ ɖɌɣɑɝɞɎɑ ɘɚɐɔɠɔɢɔɜɚɎɌəəɧɡ. Ȯ 

ɢɑɗɚɘ, ɛɚɗɟɣɑəəɧɑ əɌɘɔ ɐɌəəɧɑ ɝɚɎɛɌɐɌɪɞ ɝ 

ɐɌəəɧɘɔ, ɛɟɍɗɔɖɟɑɘɧɘɔ Ɏ ɛɚɝɗɑɐəɑɑ Ɏɜɑɘɫ Ɏ 

ɘɔɜɚɎɚɕ ɗɔɞɑɜɌɞɟɜɑ [13-15].  

ȹɌɍɗɪɐɌɗɌɝɨ ɓɌɎɔɝɔɘɚɝɞɨ ɟɜɚɎəɫ ɤɟɘɌ ɚɞ 

ɛɌɜɌɘɑɞɜɚɎ ɚɖɜɟɒəɚɝɞɔ ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ ɛɌ-

ɢɔɑəɞɌ. ȭɚɗɑɑ ɝɗɌɍɌɫ ɖɚɜɜɑɗɫɢɔɚəəɌɫ ɝɎɫɓɨ 

ɘɑɒɐɟ ɟɜɚɎəɑɘ ɤɟɘɌ ɔ ɔəɐɑɖɝɚɘ ɘɌɝɝɧ ɞɑɗɌ  

Ɏɚɓɘɚɒəɚ ɚɍɦɫɝəɫɑɞɝɫ ɜɌɓɗɔɣəɧɘɔ ɞɔɛɌɘɔ 

ɜɌɝɛɜɑɐɑɗɑəɔɫ ɒɔɜɚɎɚɕ ɞɖɌəɔ Ɏ ɞɑɗɑ ɣɑɗɚɎɑɖɌ.  

ȹɑ ɍɧɗɚ ɚɞɘɑɣɑəɚ ɓəɌɣɔɘɚɕ ɓɌɎɔɝɔɘɚɝɞɔ 

ɚɢɑəɖɔ ɖɌɣɑɝɞɎɌ ɔɝɝɗɑɐɚɎɌəɔɫ Ɏ ɢɑɗɚɘ ɚɞ ɟɜɚɎ-

əɫ ɤɟɘɌ ɛɜɔ ɝɞɌəɐɌɜɞəɚɕ ɜɑɖɚəɝɞɜɟɖɢɔɔ. Ʉɟɘ 

ɫɎɗɫɑɞɝɫ ɚɍɦɑɖɞɔɎəɧɘ ɛɚɖɌɓɌɞɑɗɑɘ, Ɏɚɝɛɜɔəɔ-

ɘɌɑɘɧɘ ɖɜɌɕəɑ ɝɟɍɦɑɖɞɔɎəɚ, ɚɐəɌɖɚ ɐɗɫ ɜɑəɞ-

ɏɑəɚɗɚɏɚɎ, ɚɝəɚɎəɧɘ ɛɜɚɠɔɗɑɘ ɜɌɍɚɞɧ ɖɚɞɚɜɧɡ 

ɫɎɗɫɑɞɝɫ ɌɍɐɚɘɔəɌɗɨəɌɫ ɗɟɣɑɎɌɫ ɐɔɌɏəɚɝɞɔɖɌ, Ɏ 

əɌɝɞɚɫɥɑɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɤɟɘ əɑ ɛɜɑɐɝɞɌɎɗɫɗ 

ɝɚɍɚɕ ɖɜɔɞɔɣɑɝɖɚɕ ɛɜɚɍɗɑɘɧ ɛɜɔ ɚɢɑəɖɑ ɖɚɘ-

ɛɨɪɞɑɜəɧɡ ɞɚɘɚɏɜɌɘɘ. 

ȭɚɗɑɑ ɞɚɏɚ, ɟɎɑɗɔɣɑəɔɑ ɚɖɜɟɒəɚɝɞɔ 

ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ ɛɚɐɜɌɓɟɘɑɎɌɑɞ əɌɗɔɣɔɑ ɔɓ-

ɍɧɞɖɌ ɌɍɐɚɘɔəɌɗɨəɚɏɚ ɒɔɜɌ, ɣɞɚ ɚɍɗɑɏɣɌɑɞ 

ɐɔɠɠɑɜɑəɢɔɌɢɔɪ ɜɌɓɗɔɣəɧɡ ɌəɌɞɚɘɔɣɑɝɖɔɡ 

ɝɞɜɟɖɞɟɜ ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ. Ȯ ɣɌɝɞəɚɝɞɔ, ɞɌɖɔɑ 

ɝɎɑɐɑəɔɫ ɛɜɔɎɚɐɫɞ Gervaise ɔ ɝɚɌɎɞ. Ɏ ɔɝɝɗɑɐɚ-

ɎɌəɔɔ, ɛɚɝɎɫɥɑəəɚɘ ɚɢɑəɖɑ Ɏɚɓɘɚɒəɚɝɞɑɕ  

ȸȽȶȾ ɛɜɚɞɚɖɚɗɚɎ ɝ  əɔɓɖɚɕ ɗɟɣɑɎɚɕ əɌɏɜɟɓɖɚɕ 

ɔ ɔɞɑɜɌɞɔɎəɚɕ ɜɑɖɚəɝɞɜɟɖɢɔɑɕ ɟ ɛɌɢɔɑəɞɚɎ ɝ 

ɔɓɍɧɞɚɣəɧɘ Ɏɑɝɚɘ ɛɜɔ ɐɔɌɏəɚɝɞɔɖɑ ɛɚɣɑɣəɚɕ 

ɖɚɗɔɖɔ [16]. ȾɌɖɒɑ ɚɍ ɚɞɝɟɞɝɞɎɔɔ ɓɌɞɜɟɐəɑəɔɕ Ɏ 

ɐɔɌɏəɚɝɞɔɖɑ ɛɚɣɑɣəɚɕ ɖɚɗɔɖɔ ɟ ɛɌɢɔɑəɞɚɎ ɝ 

ɚɒɔɜɑəɔɑɘ ɝɚɚɍɥɌɪɞ El-Ghar ɔ ɝɚɌɎɞ., ɛɜɔɘɑ-

əɫɎɤɔɑ ȸȽȶȾ ɛɜɚɞɚɖɚɗ ɝ əɔɓɖɚɕ ɝɔɗɚɕ ɞɚɖɌ 

[17].  

    Ⱥɞəɚɤɑəɔɑ çɖɚəɞɜɌɝɞ ð ɤɟɘè Ɏɚɓɜɚɝɗɚ Ɏ 

ɏɜɟɛɛɑ ç100 ɖȮ ð 90 ɘɗ ȶȮè ɍɑɓ ɛɜɔɘɑəɑəɔɫ Ɍɗ-

ɏɚɜɔɞɘɌ ɔɞɑɜɌɞɔɎəɚɕ ɜɑɖɚəɝɞɜɟɖɢɔɔ, ɣɞɚ ɚɍɦ-

ɫɝəɫɑɞɝɫ ɩɠɠɑɖɞɚɘ çk-edgeè, ɛɜɔ ɖɚɞɚɜɚɘ ɛɚ-

ɎɧɤɌɑɞɝɫ ɛɚɏɗɚɥɑəɔɑ ɠɚɞɚəɚɎ ɜɑəɞɏɑəɚɎɝɖɚɏɚ 

ɔɓɗɟɣɑəɔɫ ɌɞɚɘɌɘɔ ɕɚɐɌ ɛɜɔ ɟɘɑəɨɤɑəɔɔ ɩəɑɜ-

ɏɔɔ ɠɚɞɚəɚɎ. ȭɧɗɚ ɚɞɘɑɣɑəɚ, ɣɞɚ ɛɜɔɘɑəɑəɔɑ 

ɐɌɒɑ ɛɑɜɎɚɏɚ ɔɓ ɔɝɛɚɗɨɓɟɑɘɧɡ ɟɜɚɎəɑɕ ɔɞɑɜɌ-

ɞɔɎəɚɕ ɜɑɖɚəɝɞɜɟɖɢɔɔ ɜɑɓɖɚ ɝəɔɒɌɗɚ ɟɜɚɎɑəɨ 

ɤɟɘɌ. Ȯ ɏɜɟɛɛɑ ç100 ɖȮ ð 65 ɘɗ ȶȮè ɚɞəɚɤɑəɔɑ 

çɖɚəɞɜɌɝɞ ð ɤɟɘè ɛɜɔ ɜɑɖɚəɝɞɜɟɖɢɔɔ FBP ɝəɔ-

ɓɔɗɚɝɨ Ɏ ɝɜɌɎəɑəɔɔ ɝɚ ɝɞɌəɐɌɜɞəɧɘ ɛɜɚɞɚɖɚɗɚɘ 

ɝɖɌəɔɜɚɎɌəɔɫ, ɣɞɚ ɚɍɦɫɝəɫɑɞɝɫ əɑɝɖɚɗɨɖɚ ɝəɔ-

ɒɑəəɧɘɔ ɛɚɖɌɓɌɞɑɗɫɘɔ ɛɗɚɞəɚɝɞɔ ɛɌɜɑəɡɔɘɧ ɔ 

ɚɍɜɌɓɚɎɌəɔɕ, Ɍ ɞɌɖɒɑ əɑɝɖɚɗɨɖɚ ɍɚɗɑɑ Ɏɧɝɚɖɔɘ 

ɟɜɚɎəɑɘ ɤɟɘɌ ɛɜɔ ɝɞɌəɐɌɜɞəɚɕ ɜɑɖɚəɝɞɜɟɖ-

ɢɔɔ. ȺɐəɌɖɚ ɛɜɔ ɛɜɔɘɑəɑəɔɔ ɛɑɜɎɚɏɚ (4-ɏɚ) ɔɓ 

ɔɝɛɚɗɨɓɟɑɘɧɡ ɟɜɚɎəɑɕ ɌɗɏɚɜɔɞɘɌ ɔɞɑɜɌɞɔɎəɚɕ 

ɜɑɖɚəɝɞɜɟɖɢɔɔ ɍɧɗɔ ɐɚɝɞɔɏəɟɞɧ ɛɚɖɌɓɌɞɑɗɔ, əɑ 

ɚɞɗɔɣɌɪɥɔɑɝɫ ɚɞ ɛɚɖɌɓɌɞɑɗɑɕ ɝɞɌəɐɌɜɞəɚɏɚ 

ɛɜɚɞɚɖɚɗɌ.   

ȮɧɎɚɐɧ. 

Ȼɜɔɘɑəɑəɔɑ ɛɜɚɞɚɖɚɗɚɎ ɝɖɌəɔɜɚɎɌəɔɫ ɝ 

əɔɓɖɔɘɔ ɓəɌɣɑəɔɫɘɔ əɌɛɜɫɒɑəɔɫ əɌ ɜɑəɞɏɑ-

əɚɎɝɖɚɕ ɞɜɟɍɖɑ ɛɚɓɎɚɗɫɪɞ ɓəɌɣɔɞɑɗɨəɚ ɟɗɟɣ-

ɤɔɞɨ ɎɔɓɟɌɗɔɓɌɢɔɪ ɏɔɛɑɜ- ɔ ɏɔɛɚɎɌɝɖɟɗɫɜəɧɡ 

ɚɍɜɌɓɚɎɌəɔɕ ɛɑɣɑəɔ ɔ ɛɚɐɒɑɗɟɐɚɣəɚɕ ɒɑɗɑɓɧ. 

ȻɜɚɎɑɐɑəəɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ  ɛɜɚɐɑɘɚəɝɞɜɔɜɚɎɌ-

ɗɚ Ɏɚɓɘɚɒəɚɝɞɨ ɎɧɜɌɒɑəəɚɏɚ ɝəɔɒɑəɔɫ ɗɟɣɑ 
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Ɏɚɕ əɌɏɜɟɓɖɔ ɛɜɔ ȸȽȶȾ ɛɜɌɖɞɔɣɑɝɖɔ ɟ ɗɪɍɧɡ 

ɛɌɢɔɑəɞɚɎ, Ɏəɑ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɔɡ ɜɚɝɞɌ, ɎɑɝɌ, 

ȴȸȾ ɔ ɚɖɜɟɒəɚɝɞɔ ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ. Ȼɜɔɘɑ-

əɑəɔɑ ɌɗɏɚɜɔɞɘɌ ɔɞɑɜɌɞɔɎəɚɕ ɜɑɖɚəɝɞɜɟɖɢɔɔ 

ɛɚɓɎɚɗɔɗɚ ɐɚɝɞɔɏəɟɞɨ ɎɧɜɌɒɑəəɚɏɚ ɝəɔɒɑəɔɫ 

ɟɜɚɎəɫ ɤɟɘɌ Ɏɚ Ɏɝɑɡ ɏɜɟɛɛɌɡ ɔ ɛɚɎɧɝɔɗɚ ɖɌɣɑ-

ɝɞɎɚ ɔɓɚɍɜɌɒɑəɔɕ.    

ȴɝɝɗɑɐɚɎɌəɔɫ Ɏ ɏɜɟɛɛɑ ç100 ɖȮ ð 65 ɘɗ 

ȶȮè əɑ ɟɝɞɟɛɌɪɞ ɛɚ ɖɌɣɑɝɞɎɟ ɔɝɝɗɑɐɚɎɌəɔɫɘ, 

ɛɜɚɎɑɐɑəəɧɘ ɛɚ ɝɞɌəɐɌɜɞəɚɘɟ ɛɜɚɞɚɖɚɗɟ, əɑ-

ɝɘɚɞɜɫ əɌ ɩɖɚəɚɘɔɪ ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ 

əɌ 27%. Ȯ ɢɑɗɚɘ, ɛɚɗɟɣɑəəɧɑ ɐɌəəɧɑ ɝɎɔɐɑ-

ɞɑɗɨɝɞɎɟɪɞ ɚɍ ɔɘɑɪɥɑɕɝɫ Ɏɚɓɘɚɒəɚɝɞɔ ɝəɔɓɔɞɨ 

ɖɌɖ ɗɟɣɑɎɟɪ əɌɏɜɟɓɖɟ, ɞɌɖ ɔ ɐɚɓɟ ɖɚəɞɜɌɝɞəɚɏɚ 

ɛɜɑɛɌɜɌɞɌ ɍɑɓ ɟɥɑɜɍɌ ɖɌɣɑɝɞɎɟ ɔɝɝɗɑɐɚɎɌəɔɫ. 

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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ȾȺȸȺȯȼȬɀȴȴ Ȯ ȰȴȬȯȹȺȽȾȴȶȱ ȸȺɃȱȶȬȸȱȹȹȺȵ ȭȺȷȱȳȹȴ 

 

ȶɌɛɌəɌɐɓɑ ȷ.ȭ.1, ȽɑɜɚɎɌ ȹ.Ƚ.1, ȼɟɐɑəɖɚ Ȯ.ȴ., ȶɟɓɨɘɔɣɑɎɌ ȯ.ȸ.2,  

ȬɗɑɖɝɌəɐɜɚɎɌ ȶ.Ȭ.1, ȹɚɎɔɖɚɎ ȴ.Ȭ.1 

 
ɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. ȿɗɟɣɤɔɞɨ ɐɔɌɏəɚɝɞɔɖɟ ɘɚɣɑɖɌɘɑəəɚɕ ɍɚɗɑɓəɔ (ȸȶȭ) ɝ ɔɝ-

ɛɚɗɨɓɚɎɌəɔɑɘ əɚɎɑɕɤɑɕ ɘɑɞɚɐɔɖɔ ð ɐɎɟɡɩəɑɜɏɑɞɔɣɑɝɖɚɕ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚ-

ɏɜɌɠɔɔ (ȰɉȶȾ). 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. Ȯ ȽɑɣɑəɚɎɝɖɚɘ ȿəɔɎɑɜɝɔɞɑɞɑ əɌ ɖɌɠɑɐɜɑ ɗɟɣɑɎɚɕ ɐɔɌ-

ɏəɚɝɞɔɖɔ ɔ ɗɟɣɑɎɚɕ ɞɑɜɌɛɔɔ ɗɑɣɑɍəɚɏɚ ɠɌɖɟɗɨɞɑɞɌ ɝɚɎɘɑɝɞəɚ ɝ ɖɌɠɑɐɜɚɕ ɟɜɚɗɚɏɔɔ əɌ 

ɍɌɓɑ ȼɚɝɝɔɕɝɖɚ-ɋɛɚəɝɖɚɏɚ ɢɑəɞɜɌ ɍɧɗɚ ɛɜɚɎɑɐɑəɚ ɛɜɚɝɛɑɖɞɔɎəɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɏɜɟɛɛɧ 

ɔɓ 91 (100%) ɛɌɢɔɑəɞɌ.  Ȯɝɑɘ ɛɌɢɔɑəɞɌɘ əɌ ɩɞɌɛɑ ɗɟɣɑɎɚɏɚ ɚɍɝɗɑɐɚɎɌəɔɫ ɎɧɛɚɗəɫɗɌɝɨ 

ɐɎɟɡɩəɑɜɏɑɞɔɣɑɝɖɌɫ ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ ɐɗɫ ɛɜɚɏəɚɓɔɜɚɎɌəɔɫ ɡɔɘɔɣɑɝɖɚɏɚ ɝɚ-

ɝɞɌɎɌ ɘɚɣɑɎɧɡ ɖɌɘəɑɕ çin vivoè. Ȯ ɐɌɗɨəɑɕɤɑɘ Ɏɝɑɘ ɛɌɢɔɑəɞɌɘ Ɏɧɛɚɗəɫɗɚɝɨ ɚɛɑɜɌɞɔɎ-

əɚɑ ɗɑɣɑəɔɑ: ɐɔɝɞɌəɢɔɚəəɌɫ ɗɔɞɚɞɜɔɛɝɔɫ (ȰȷȾ), ɣɜɑɝɖɚɒəɌɫ əɑɠɜɚɗɔɞɚɞɜɔɛɝɔɫ (ɃȹȷȾ), 

ɖɚəɞɌɖɞəɌɫ ɟɜɑɞɑɜɚɗɔɞɚɞɜɔɛɝɔɫ (ȶȿȷȾ). Ȼɚɗɟɣɑəəɧɑ ɖɚəɖɜɑɘɑəɞɧ ɛɚɐɎɑɜɏɌɗɔɝɨ ɠɔɓɔ-

ɖɚ-ɡɔɘɔɣɑɝɖɚɘɟ ɌəɌɗɔɓɟ (ɜɑəɞɏɑəɚɠɌɓɚɎɧɕ ɌəɌɗɔɓ, ɔəɠɜɌɖɜɌɝəɌɫ ɝɛɑɖɞɜɚɝɖɚɛɔɫ) ɝ 

ɢɑɗɨɪ ɎɑɜɔɠɔɖɌɢɔɔ ɝɚɝɞɌɎɌ. Ȯ ɐɌɗɨəɑɕɤɑɘ ɛɜɚɎɚɐɔɗɌɝɨ ɚɢɑəɖɌ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɕ ɢɑə-

əɚɝɞɔ ɐɎɟɡɩəɑɜɏɑɞɔɣɑɝɖɚɕ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ ɛɟɞɑɘ ɝɚɛɚɝɞɌɎɗɑəɔɫ ɜɑɓɟɗɨɞɌɞɚɎ 

ɝ ɐɌəəɧɘɔ ɠɔɓɔɖɚ-ɡɔɘɔɣɑɝɖɚɏɚ ɌəɌɗɔɓɌ. 

ȼɑɓɟɗɨɞɌɞɧ. Ȯ ɛɜɑɐɚɛɑɜɌɢɔɚəəɚɘ ɛɑɜɔɚɐɑ ɛɜɔ ɛɚɘɚɥɔ ȰɉȶȾ ɍɧɗɔ ɛɚɗɟɣɑəɧ 

ɝɗɑɐɟɪɥɔɑ ɜɑɓɟɗɨɞɌɞɧ: 40 ɛɌɢɔɑəɞɚɎ ɔɘɑɗɔ ɖɌɘəɔ, Ɏ ɝɚɝɞɌɎɑ ɖɚɞɚɜɧɡ ɛɜɑɚɍɗɌɐɌɗ Ɏɑ-

Ɏɑɗɗɔɞ, ɟ 34-ɡ ɛɌɢɔɑəɞɚɎ ɚɞɘɑɣɌɗɔɝɨ Ca-ɝɚɐɑɜɒɌɥɔɑ ɖɌɘəɔ ɍɑɓ ɎɑɎɑɗɗɔɞɌ, ɟ 10 ɛɌɢɔɑə-

ɞɚɎ ɐɔɌɏəɚɝɞɔɜɚɎɌəɧ ɖɌɘəɔ ɔɓ ɘɚɣɑɎɚɕ ɖɔɝɗɚɞɧ, ɟ 7 ɛɌɢɔɑəɞɚɎ ɖɌɘəɔ ɍɧɗɔ ɖɗɌɝɝɔɠɔ-

ɢɔɜɚɎɌəɧ Ɏ ɏɜɟɛɛɟ ɢɔɝɞɔəɚɎɧɡ/ɝɞɜɟɎɔɞəɧɡ. Ȼɚɝɗɑ ɛɜɚɎɑɐɑəɔɫ ɎɑɜɔɠɔɖɌɢɔɚəəɧɡ ɔɝ-

ɝɗɑɐɚɎɌəɔɕ Ɏ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɘ ɛɑɜɔɚɐɑ ɍɧɗ ɚɛɜɑɐɑɗɑə ɝɗɑɐɟɪɥɔɕ ɝɚɝɞɌɎ ɘɚɣɑɎɧɡ 

ɖɌɘəɑɕ: 42 ɖɌɘəɫ ð ɎɑɎɑɗɗɔɞ, 34 ɖɌɘəɫ ð Ca-ɝɚɐɑɜɒɌɥɔɑ ɖɌɘəɔ ɍɑɓ ɎɑɎɑɗɗɔɞɌ, 10 ɖɌɘ-

əɑɕ ɔɓ ɘɚɣɑɎɚɕ ɖɔɝɗɚɞɧ, 5 ɖɌɘəɑɕ ð ɝɞɜɟɎɔɞəɧɑ ɖɌɘəɔ. Ȼɜɔ ɩɞɚɘ əɑɎɑɜəɚ ɛɚ ɐɌəəɧɘ 

ȰɉȶȾ ɍɧɗɔ ɚɛɜɑɐɑɗɑəɧ: 7 ɖɌɘəɑɕ Ɏ ɝɚɝɞɌɎɑ ɖɚɞɚɜɧɡ ɛɜɑɚɍɗɌɐɌɗ ɎɑɎɑɗɗɔɞ: 4 ɖɌɘəɫ ɍɧ-

ɗɔ ɚɞəɑɝɑəɧ Ɏ ɏɜɟɛɛɟ Ca-ɝɚɐɑɜɒɌɥɔɡ ɖɌɘəɑɕ ɍɑɓ ɎɑɎɑɗɗɔɞɌ, 3 ɖɌɘəɫ ð Ɏ ɏɜɟɛɛɟ ɝɞɜɟ-

Ɏɔɞəɧɡ/ɢɔɝɞɔəɚɎɧɡ ɖɌɘəɑɕ; 4 Ca-ɝɚɐɑɜɒɌɥɔɡ ɖɌɘəɫ ɍɑɓ ɎɑɎɑɗɗɔɞɌ ɍɧɗɔ ɚɞəɑɝɑəɧ Ɏ 

ɏɜɟɛɛɟ ɎɑɎɑɗɗɔɞɌ; 2 ɝɞɜɟɎɔɞəɧɡ ɖɌɘəɫ: 1 ɖɌɘɑəɨ ɍɧɗ əɑɎɑɜəɚ ɚɞəɑɝɑə Ɏ ɏɜɟɛɛɟ ɝɚɗɑɕ 

ɘɚɣɑɎɚɕ ɖɔɝɗɚɞɧ, 1 ɖɌɘɑəɨ ð Ɏ ɏɜɟɛɛɟ ɎɑɎɑɗɗɔɞɌ; 1 ɖɌɘɑəɨ, ɔɘɑɎɤɔɡ Ɏ ɝɚɝɞɌɎɑ ɝɚɗɔ ɘɚ-

ɣɑɎɚɕ ɖɔɝɗɚɞɧ ɍɧɗ əɑɎɑɜəɚ ɚɞəɑɝɑə Ɏ ɏɜɟɛɛɟ ɝɞɜɟɎɔɞəɧɡ ɖɌɘəɑɕ. Ƚɞɚɔɞ ɞɌɖɒɑ ɚɞɘɑ-

ɞɔɞɨ, ɣɞɚ 1 ɖɌɘɑəɨ ɔɘɑɗ ɝɘɑɤɌəəɧɕ ɝɚɝɞɌɎ (ɝɚɗɔ ɘɚɣɑɎɚɕ ɖɔɝɗɚɞɧ 70% + ɎɑɎɑɗɗɔɞ 23% 

+ Ɏɑɐɐɑɗɗɔɞ 7%), ɛɚ ɜɑɓɟɗɨɞɌɞɌɘ ȰɉȶȾ ɍɧɗ ɚɞəɑɝɑə Ɏ ɏɜɟɛɛɟ ɖɌɘəɑɕ ɔɓ ɘɚɣɑɎɚɕ ɖɔɝɗɚ-

ɞɧ, ɛɜɔ ɩɞɚɘ ɛɜɑɚɍɗɌɐɌɪɥɔɕ ɖɚɘɛɚəɑəɞ ɍɧɗ ɚɛɜɑɐɑɗɑə Ɏɑɜəɚ. 

ȮɧɎɚɐɧ. Ȼɜɔɘɑəɑəɔɑ ȰɉȶȾ Ɏ ɛɜɑɐɚɛɑɜɌɢɔɚəəɚɘ ɛɑɜɔɚɐɑ ɝ ɢɑɗɨɪ ɛɜɚɏəɚɓɔɜɚ-

ɎɌəɔɫ ɡɔɘɔɣɑɝɖɚɏɚ ɝɚɝɞɌɎɌ ɖɌɘəɫ çin vivoè ɝ Ɏɧɝɚɖɚɕ ɐɚɗɑɕ ɐɚɝɞɚɎɑɜəɚɝɞɔ ɘɚɒɑɞ ɐɔɠ-

ɠɑɜɑəɢɔɜɚɎɌɞɨ əɑ ɞɚɗɨɖɚ ɟɜɌɞəɧɑ ɔ Ca-ɝɚɐɑɜɒɌɥɔɑ ɖɌɘəɔ, əɚ ɔ ɚɞɐɑɗɨəɚ ɎɧɫɎɗɫɞɨ 

ɖɌɘəɔ Ɏ ɝɚɝɞɌɎɑ ɖɚɞɚɜɧɡ ɛɜɑɚɍɗɌɐɌɑɞ ɎɑɎɑɗɗɔɞ. ȭɚɗɑɑ ɞɚəɖɌɫ ɐɔɠɠɑɜɑəɢɔɜɚɎɖɌ Ca-

ɝɚɐɑɜɒɌɥɔɡ ɖɌɘəɑɕ, Ɍ ɞɌɖɒɑ ɍɚɗɑɑ ɜɑɐɖɔɡ ɎɔɐɚɎ, ɞɌɖɔɡ ɖɌɖ ɝɞɜɟɎɔɞəɧɑ ɔ ɢɔɝɞɔəɚɎɧɑ, 

ɞɜɑɍɟɑɞ ɐɌɗɨəɑɕɤɔɡ ɔɝɝɗɑɐɚɎɌəɔɕ ɝ ɍɚɗɑɑ ɓəɌɣɔɘɧɘɔ ɎɧɍɚɜɖɌɘɔ. 
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RESULTS OF APPLICATION OF DUAL-ENERGY COMPUTED TOMOGRAPHY IN THE 

DIAGNOSIS OF UROLITHIASIS 

 

Kapanadze  L.B.1, Serova  N.S.1, Rudenko  V.I.1, Kuzmicheva G.M. 2,  

Aleksandrova  K.A.1, Novikov  I.A1. 
 

urpose.  To improve the diagnosis of urolithiasis using the latest technique ð dual -

energy co mputed tomography (DECT).  

Materials and methods.  A prospective study of a group  of 91 (100%) patients was 

conducted at the department of radiology and urology at the Russian -Japanese Center in 

Sechenov University. All p atients underwent a dual -energy CT scan to predict the chemical 

composition of urinary stones "in vivo". All patient s underwent surgical treatment after d i-

agnostics: distance lithotripsy (DLT), percutaneous nephrolithotripsy (PHNLT), contact 

ureterolithotripsy (CULT). All the stones after operations were su bjected to physico -chemical 

analysis (X -ray phase analysis, infr ared spectroscopy) in order to verify the composition. 

Further, the diagnostic value of the dual -energy computed tomography was assessed by 

comparing the DECT results with the physico -chemical analysis data.  

Results.  Using DECT in the preoperative period, the following results were obtained: 

40 patients had vevellit stones, 34 patients had Ca -containing stones without vevellit, 10 

patients had stones with uric acid, in 7 patients stones were classified in the group of cy s-

tine/struvite. After verification st udies in the postoperative period, the following urinary 

stone composition was determined: 42 stones ð vevellit, 34 stones ð Ca-containing stones 

without vevellit, 10 stones with uric acid, 5 stones ð struvite stones. At the same time the 

following results  were obtained incorrectly using DECT: 7 stones with vevellit from which 4 

stones were postoperatively confermed to the group of Ca -containing stones without vevellit, 

3 stones ð struvite/cystine stones; 4 Ca -containing stones without vevellite were classi fied 

in the group of the vevel l ite; 2 struvite stones: 1 stone was incorrectly assigned to the group 

of uric acid, 1 stone ð to the group of the vevellite; 1 stone uric acid was incorrectly assigned 

to the group of struvite stones. It should also be noted that 1 stone had a mixed composition 

(uric acid 70% + vevellit 23% + veddellite 7%), according to the results of DECT it was inco r-

rectly assigned to the group of stones from uric acid, at the same time the prevailing co m-

ponent was determined correctly.  

Conclusions.  In order to predict the chemical composition of the stone "in vivo" with 

a high degree of reliability DECT in the preoperative period can differentiate not only the 

urate and Ca -containing stones, but also separately identify the stones in which  vevellit is 

the predominant component. The d etailed differentiation of Ca -containing stones, as well as 

of more rare stones, such as struvite and cystine, requires further studies with more signif i-

cant groups of stones.  

 

Keywords: multispiral computed tom ography (MSCT), dual -energy computed tomo g-

raphy (DECT), urolithiasis, urinary stones, physico -chemical analysis.  
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ɚɣɑɖɌɘɑəəɌɫ ɍɚɗɑɓəɨ (ȸȶȭ) ð ɚɐəɚ 

ɔɓ ɝɌɘɧɡ ɜɌɝɛɜɚɝɞɜɌəɑəəɧɡ ɓɌɍɚ-

ɗɑɎɌəɔɕ, ɖɚɞɚɜɧɘ ɝɞɜɌɐɌɪɞ ɚɖɚɗɚ 

3% əɌɝɑɗɑəɔɫ ɛɗɌəɑɞɧ. Ȯ ɞɑɣɑəɔɑ 

ɛɚɝɗɑɐəɔɡ ɐɑɝɫɞɔɗɑɞɔɕ ɚɞɘɑɣɌɑɞɝɫ ɜɚɝɞ ɓɌɍɚɗɑ-

ɎɌɑɘɚɝɞɔ ɘɚɣɑɖɌɘɑəəɚɕ ɍɚɗɑɓəɨɪ ɖɌɖ ɟ ɘɟɒ-

ɣɔə, ɞɌɖ ɔ ɟ ɒɑəɥɔə. Ȯ ȼɚɝɝɔɔ ɐɚɗɫ ȸȶȭ ɝɜɑɐɔ 

Ɏɝɑɡ ɟɜɚɗɚɏɔɣɑɝɖɔɡ ɓɌɍɚɗɑɎɌəɔɕ ɝɚɝɞɌɎɗɫɑɞ 

32,4%. ȸȶȭ ɝɞɌɗɌ ɚɐəɚɕ ɔɓ ɏɗɌɎəɧɡ ɛɜɚɍɗɑɘ 

ɓɐɜɌɎɚɚɡɜɌəɑəɔɫ, ɛɚɝɖɚɗɨɖɟ ɘəɚɏɔɘ ɛɌɢɔɑəɞɌɘ 

əɑɚɍɡɚɐɔɘɚ ɝɞɌɢɔɚəɌɜəɚɑ ɗɑɣɑəɔɑ. ȾɌɖ, əɌɛɜɔ-

ɘɑɜ, Ɏ ȼɚɝɝɔɔ 30-40% ɘɑɝɞ Ɏ ɟɜɚɗɚɏɔɣɑɝɖɔɡ ɚɞ-

ɐɑɗɑəɔɫɡ ɛɜɔɡɚɐɔɞɝɫ əɌ ɍɚɗɨəɧɡ ȸȶȭ.  Ȯɧɍɚɜ 

ɞɌɖɞɔɖɔ ɗɑɣɑəɔɫ ȸȶȭ: ɢɔɞɜɌɞəɧɕ ɗɔɞɚɗɔɓ, ɐɔ-

ɝɞɌəɢɔɚəəɌɫ ɗɔɞɚɞɜɔɛɝɔɫ (ȰȷȾ), ɣɜɑɝɖɚɒəɌɫ 

əɑɠɜɚɗɔɞɚɞɚɘɔɫ (ɃȹȷȾ), ɖɚəɞɌɖɞəɌɫ ɟɜɑɞɑɜɚɗɔ-
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ɞɚɞɜɔɛɝɔɫ (ȶȿȷȾ) ɔɗɔ ɐɔəɌɘɔɣɑɝɖɚɑ əɌɍɗɪɐɑ-

əɔɑ, - ɚɛɜɑɐɑɗɫɑɞɝɫ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɗɚɖɌɗɔɓɌ-

ɢɔɔ, ɜɌɓɘɑɜɌ, ɛɗɚɞəɚɝɞɔ ɔ ɝɚɝɞɌɎɌ ɖɌɘəɫ. ȶ 

ɝɚɒɌɗɑəɔɪ, ɛɚɣɞɔ ɟ 50% ɩɞɔɡ ɛɌɢɔɑəɞɚɎ ɚɞɘɑ-

ɣɌɪɞɝɫ ɖɗɔəɔɣɑɝɖɔɑ ɜɑɢɔɐɔɎɧ ȸȶȭ ɛɚ ɖɜɌɕəɑɕ 

ɘɑɜɑ ɚɐɔə ɜɌɓ Ɏ ɔɡ ɒɔɓəɔ [12, 5]. Ȼɚɩɞɚɘɟ, ɝ 

ɟɣɑɞɚɘ ɌɖɞɟɌɗɨəɚɝɞɔ ɐɌəəɚɏɚ ɓɌɍɚɗɑɎɌəɔɫ, ɜɌɓ-

ɜɌɍɚɞɖɌ əɚɎɧɡ ɘɑɞɚɐɚɎ ɐɔɌɏəɚɝɞɔɖɔ, ɗɑɣɑəɔɫ ɔ 

ɛɜɚɠɔɗɌɖɞɔɖɔ (ɘɑɞɌɠɔɗɌɖɞɔɖɔ) ɛɜɔɚɍɜɑɞɌɑɞ 

ɚɏɜɚɘəɟɪ ɝɚɢɔɌɗɨəɟɪ ɓəɌɣɔɘɚɝɞɨ. ȰɌəəɧɑ ɚ 

ɠɔɓɔɖɚ-ɡɔɘɔɣɑɝɖɚɘ ɝɚɝɞɌɎɑ ɘɚɣɑɎɧɡ ɖɌɘəɑɕ 

ɛɜɑɐɝɞɌɎɗɫɪɞ ɎɌɒəɟɪ ɔəɠɚɜɘɌɢɔɪ ɚ ɘɑɞɌɍɚ-

ɗɔɓɘɑ ɔ ɔɘɑɪɞ   Ɏɧɝɚɖɟɪ ɓəɌɣɔɘɚɝɞɨ Ɏ Ɏɧɍɚɜɑ 

ɛɜɚɠɔɗɌɖɞɔɣɑɝɖɔɡ ɘɑɜ, ɖɚəɝɑɜɎɌɞɔɎəɚɕ ɞɑɜɌ-

ɛɔɔ, Ɍ ɞɌɖɒɑ Ɏ ɛɜɚɏəɚɓɔɜɚɎɌəɔɔ ɜɑɓɟɗɨɞɌɞɚɎ 

ɚɛɑɜɌɞɔɎəɚɏɚ ɗɑɣɑəɔɫ [1, 30]. ȶ ɛɜɔɘɑɜɟ, ɟɝɞɌ-

əɚɎɗɑəɚ, ɣɞɚ ɠɜɌɏɘɑəɞɌɢɔɫ ɢɔɝɞɔəɚɎɧɡ ɖɌɘ-

əɑɕ, ɠɚɝɠɌɞɌ ɖɌɗɨɢɔɫ ɔ ɎɑɎɑɗɗɔɞɌ ɛɜɔ ɐɔɝɞɌə-

ɢɔɚəəɚɕ ɗɔɞɚɞɜɔɛɝɔɔ ɎɧɓɧɎɌɑɞ ɚɛɜɑɐɑɗɑəəɧɑ 

ɝɗɚɒəɚɝɞɔ ɔ ɝɚɛɜɚɎɚɒɐɌɑɞɝɫ ɚɍɜɌɓɚɎɌəɔɑɘ ɚɞ-

əɚɝɔɞɑɗɨəɚ ɍɚɗɨɤɔɡ ɠɜɌɏɘɑəɞɚɎ, ɛɚ ɝɜɌɎəɑəɔɪ 

ɝ ȰȷȾ ɖɌɘəɑɕ ɐɜɟɏɔɡ ɝɚɝɞɌɎɚɎ (ɝɞɜɟɎɔɞ, ɐɔɏɔɐ-

ɜɌɞ ɚɖɝɌɗɌɞɌ ɖɌɗɨɢɔɫ ɔ ɞ.ɐ.) [11, 32, 35, 36, 42]. 

Ȯ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ Ɏ ɟɜɚɗɚɏɔɣɑɝɖɟɪ ɛɜɌɖɞɔɖɟ 

ɌɖɞɔɎəɚ Ɏəɑɐɜɫɑɞɝɫ əɚɎɌɫ ɘɑɞɚɐɔɖɌ ȸȽȶȾ ð 

ɐɎɟɡɩəɑɜɏɑɞɔɣɑɝɖɌɫ ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ 

(ȰɉȶȾ). Ȯ ɚɝəɚɎɑ ɗɑɒɔɞ ɔɝɛɚɗɨɓɚɎɌəɔɑ ɔɝɞɚɣ-

əɔɖɚɎ, ɝɛɚɝɚɍəɧɡ ɏɑəɑɜɔɜɚɎɌɞɨ ɔɓɗɟɣɑəɔɑ əɌ 

ɜɌɓəɧɡ ɟɜɚɎəɫɡ ɩəɑɜɏɔɔ, ɔ ɐɌɞɣɔɖɚɎ, ɝɛɚɝɚɍ-

əɧɡ ɐɔɠɠɑɜɑəɢɔɜɚɎɌɞɨ ɩɞɚ ɔɓɗɟɣɑəɔɑ. Ƚ ɟɣɑ-

ɞɚɘ ɐɌəəɧɡ, ɛɚɗɟɣɌɑɘɧɡ ɛɜɔ ɛɚɘɚɥɔ ȰɉȶȾ, 

Ɏɚɓɘɚɒəɚ ɚɢɑəɔɞɨ ɡɌɜɌɖɞɑɜɔɝɞɔɖɔ ɖɌɘəɑɕ əɌ 

ɚɝəɚɎɑ əɑ ɞɚɗɨɖɚ ɛɗɚɞəɚɝɞɔ, əɚ ɞɌɖɒɑ ɩɗɑɘɑə-

ɞɌɜəɚɏɚ ɝɚɝɞɌɎɌ ɔ ɩəɑɜɏɔɔ ɛɚɏɗɚɥɌɑɘɚɏɚ ɛɟɣɖɌ 

ɠɚɞɚəɚɎ. ȿɖɌɓɌəəɌɫ ɘɑɞɚɐɔɖɌ ɎɛɑɜɎɧɑ ɍɧɗɌ 

ɚɛɔɝɌəɌ Ɏ 1970-ɡ, əɚ ɝ ɟɣɑɞɚɘ ɞɑɡəɔɣɑɝɖɚɏɚ əɑ-

ɝɚɎɑɜɤɑəɝɞɎɌ ɝɞɌɜɧɡ ɞɚɘɚɏɜɌɠɚɎ, ɤɔɜɚɖɚɑ 

ɛɜɔɘɑəɑəɔɑ Ɏ ɛɚɎɝɑɐəɑɎəɚɕ ɖɗɔəɔɣɑɝɖɚɕ ɛɜɌɖ-

ɞɔɖɑ əɌɣɌɗɚɝɨ ɗɔɤɨ ɝ 2006 ɏ. [18, 7, 23, 19, 14, 

15]. Ȯ ɜɌɍɚɞɑ ɎɜɌɣɌ-ɟɜɚɗɚɏɌ ȰɉȶȾ ɔɝɛɚɗɨɓɟɑɞɝɫ 

ɐɗɫ ɚɛɜɑɐɑɗɑəɔɫ ɠɔɓɔɖɚ-ɡɔɘɔɣɑɝɖɚɏɚ ɝɚɝɞɌɎɌ 

ɘɚɣɑɎɧɡ ɖɚəɖɜɑɘɑəɞɚɎ ɝ ɢɑɗɨɪ ɛɚɝɗɑɐɟɪɥɑɏɚ 

ɛɗɌəɔɜɚɎɌəɔɫ ɞɌɖɞɔɖɔ ɗɑɣɑəɔɫ [2, 3]. Ȯ ɛɜɚɢɑɝ-

ɝɑ ȰɉȶȾ ɛɜɚɔɝɡɚɐɔɞ ɛɚɗɟɣɑəɔɑ ɚɛɜɑɐɑɗɑəəɧɡ 

ɐɌəəɧɡ, əɌ ɚɝəɚɎɑ ɖɚɞɚɜɧɡ Ɏɧɛɚɗəɫɑɞɝɫ ɚɢɑəɖɌ 

ɝɚɝɞɌɎɌ ɖɌɘəɑɕ:  

1) ȰɎɟɡɩəɑɜɏɑɞɔɣɑɝɖɔɕ ɔəɐɑɖɝ (Ȱɉȴ) = (Ɂ əɔɓ-

ɖɔɕ ɖɩȮ - Ɂ Ɏɧɝɚɖɔɕ ɖɩȮ)/(Ɂ əɔɓɖɔɕ ɖɩȮ + Ɂ 

Ɏɧɝɚɖɔɕ ɖɩȮ + 2000), ɏɐɑ Ɂ əɔɓɖɔɕ ɖɩȮ ð ɛɗɚɞ-

əɚɝɞɨ ɘɌɞɑɜɔɌɗɌ Ɏ HU ɛɜɔ əɔɓɖɚɘ ɟɜɚɎəɑ ɩəɑɜ-

ɏɔɔ, Ɂ Ɏɧɝɚɖɔɕ ɖɩȮ ð ɛɗɚɞəɚɝɞɨ ɛɜɔ Ɏɧɝɚɖɚɘ 

ɟɜɚɎəɑ ɩəɑɜɏɔɔ [31]. 

2) ȰɎɟɡɩəɑɜɏɑɞɔɣɑɝɖɚɑ ɚɞəɚɤɑəɔɑ (ȰɉȺ) = 

(ɛɗɚɞəɚɝɞɨ ɘɌɞɑɜɔɌɗɌ əɌ əɔɓɖɚɩəɑɜɏɑɞɔɣɑɝɖɚɘ 

ɔɓɚɍɜɌɒɑəɔɔ/ɛɗɚɞəɚɝɞɨ əɌ Ɏɧɝɚɖɚɩəɑɜɏɑɞɔɣɑ-

ɝɖɚɘ ɔɓɚɍɜɌɒɑəɔɔ) [33]. 

3) ȰɎɟɡɩəɑɜɏɑɞɔɣɑɝɖɌɫ ɜɌɓəɚɝɞɨ (Ȱɉȼ) = (ɛɗɚɞ-

əɚɝɞɨ ɘɌɞɑɜɔɌɗɌ əɌ əɔɓɖɚɩəɑɜɏɑɞɔɣɑɝɖɚɘ ɔɓɚɍ-

ɜɌɒɑəɔɔ - ɛɗɚɞəɚɝɞɨ əɌ Ɏɧɝɚɖɚɩəɑɜɏɑɞɔɣɑɝɖɚɘ 

ɔɓɚɍɜɌɒɑəɔɔ) [24]. 

4) Z eff ð ɩɠɠɑɖɞɔɎəɚɑ Ɍɞɚɘəɚɑ ɣɔɝɗɚ Ɍɍɝɚɜɍɔ-

ɜɟɪɥɑɏɚ ɘɌɞɑɜɔɌɗɌ. 

ȹɌ ɚɝəɚɎɌəɔɔ ɔɘɑɪɥɑɕɝɫ ɗɔɞɑɜɌɞɟɜɧ ɘɚɒəɚ ɝ 

ɟɎɑɜɑəəɚɝɞɨɪ ɟɞɎɑɜɒɐɌɞɨ, ɣɞɚ ȰɉȶȾ ɖɜɌɕəɑ 

ɩɠɠɑɖɞɔɎəɌ Ɏ ɐɔɠɠɑɜɑəɢɔɜɚɎɖɑ ɖɌɘəɑɕ ɘɚɣɑ-

Ɏɚɕ ɖɔɝɗɚɞɧ ɔ Ca-ɝɚɐɑɜɒɌɥɔɕ ɖɌɘəɑɕ [39, 41]. 

ȺɐəɌɖɚ əɌ əɌɝɞɚɫɥɔɕ ɘɚɘɑəɞ ɚɞɘɑɣɌɑɞɝɫ əɑɐɚ-

ɝɞɌɞɚɣəɚɝɞɨ ɔəɠɚɜɘɌɢɔɔ ɐɗɫ ɍɚɗɑɑ ɛɚɐɜɚɍəɚɕ 

ɡɌɜɌɖɞɑɜɔɝɞɔɖɔ ɝɚɝɞɌɎɌ Ca-ɝɚɐɑɜɒɌɤɔɡ ɖɌɘ-

əɑɕ ɔ ɎɧɫɎɗɑəɔɑ ɜɑɐɖɔɡ ɎɔɐɚɎ ð ɢɔɝɞɔəɚɎɧɡ ɔ 

ɝɞɜɟɎɔɞəɧɡ ð əɌ ɚɝəɚɎɌəɔɔ ɛɚɖɌɓɌɞɑɗɑɕ, ɛɚɗɟ-

ɣɌɑɘɧɡ ɛɜɔ ɛɚɘɚɥɔ ȰɉȶȾ.  

ȹɌɔɍɚɗɑɑ ɣɌɝɞɚ ɛɜɔɘɑəɫɑɘɧɘɔ ɛɚɖɌɓɌ-

ɞɑɗɫɘɔ ɐɗɫ ɖɗɌɝɝɔɠɔɖɌɢɔɔ ɖɌɘəɑɕ ɛɜɔ ȰɉȶȾ 

ɫɎɗɫɪɞɝɫ ȰɉȺ ɔ Z eff. ȶ ɛɜɔɘɑɜɟ, Ɏ ɔɝɝɗɑɐɚɎɌ-

əɔɫɡ Matlaga B. (2008), Hidas G. (2010), Thomas 

C. (2010) ȰɉȺ ɐɗɫ ɖɌɘəɑɕ ɔɓ ɘɚɣɑɎɚɕ ɖɔɝɗɚɞɧ 

ɝɚɝɞɌɎɔɗ 1,04-1,09, ɘɑəɑɑ 1,1, 0.88 -1.18, ɝɚɚɞ-

ɎɑɞɝɞɎɑəəɚ. ȾɌɖɒɑ Ɏ ɩɞɔɡ ɜɌɍɚɞɌɡ Hidas G. ɔ 

Thomas C. ɚɞɘɑɣɌɪɞ ȰɉȺ ɐɗɫ ɢɔɝɞɔəɚɎɧɡ ɖɌɘ-

əɑɕ 1,1-1,24 ɔ 1,27-1,39, ɝɚɚɞɎɑɞɝɞɎɑəəɚ, Ɍ ȰɉȺ 

ɐɗɫ Ca-ɝɚɐɑɜɒɌɥɔɡ ð ɍɚɗɑɑ 1,24 ɔ 1,42-1,57, 

ɝɚɚɞɎɑɞɝɞɎɑəəɚ. Acharya S. ɔ ɝɚɌɎɞ. (2015) ɛɜɚ-

ɐɑɘɚəɝɞɜɔɜɚɎɌɗɔ, ɣɞɚ ȰɉȺ=1,385 ɐɗɫ ɎɧɫɎɗɑ-

əɔɫ ɎɑɎɑɗɗɔɞɌ ɔɘɑɗ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ 65,6% ɔ 

ɝɛɑɢɔɠɔɣəɚɝɞɨ 82%, Ɍ ɓəɌɣɑəɔɑ <1,335 ɟ Ca-

ɝɚɐɑɜɒɌɥɔɡ ɖɌɘəɑɕ ɍɧɗɚ ɡɌɜɌɖɞɑɜəɚ ɞɚɗɨɖɚ 

ɐɗɫ ɎɑɎɑɗɗɔɞɌ [6, 17, 24, 40]. Kulkarni N. M. ɔ 

ɝɚɌɎɞ. (2013) Ɏ ɝɎɚɑɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɛɚɖɌɓɌɗɔ, 

ɣɞɚ Z eff ɚɞ 6,2 ɐɚ 7,8 ɡɌɜɌɖɞɑɜɑə ɐɗɫ ɖɌɘəɑɕ ɔɓ 

ɘɚɣɑɎɚɕ ɖɔɝɗɚɞɧ, Z eff ɚɞ 11,2 ɐɚ 14,4 ð ɐɗɫ Ɏɑ-

ɎɑɗɗɔɞɌ, Z eff 9,2-10,0 ð ɐɗɫ ɝɞɜɟɎɔɞəɧɡ ɖɌɘəɑɕ, 

Ɍ Z eff 10,2-11,8 ɐɗɫ ɢɔɝɞɔəɚɎɧɡ [21]. 

ȺɝəɚɎəɚɕ ɓɌɐɌɣɑɕ ȰɉȶȾ Ɏ ɟɜɚɗɚɏɔɣɑɝɖɚɕ 

ɛɜɌɖɞɔɖɑ ɫɎɗɫɑɞɝɫ ɚɢɑəɖɌ ɝɚɝɞɌɎɌ ɘɚɣɑɎɧɡ 

ɖɌɘəɑɕ ɐɗɫ ɌɐɑɖɎɌɞəɚɏɚ ɎɧɍɚɜɌ ɗɑɣɑɍəɚɕ ɞɌɖ-

ɞɔɖɔ. ȺɞɘɑɣɌɑɞɝɫ əɑɐɚɝɞɌɞɚɖ ɜɌɍɚɞ, ɚɢɑəɔɎɌ-

ɪɥɔɑ ɛɜɫɘɚɑ Ɏɗɔɫəɔɑ ȰɉȶȾ əɌ ɔɝɡɚɐ ɗɑɣɑəɔɫ. 

ȾɌɖ, Ferrero A. (2016) ɔ Largo R. (2016) ɍɧɗɚ 

ɛɜɚɐɑɘɚəɝɞɜɔɜɚɎɌəɚ, ɣɞɚ ɐɌəəɧɑ ȰɉȶȾ (ȰɉȺ, 

Ȱɉȴ), Ɍ ɞɌɖɒɑ ɚɍɦɑɘ, ɜɚɎəɚɝɞɨ ɛɚɎɑɜɡəɚɝɞɔ ɔ 

ɛɗɚɞəɚɝɞɨ ɖɌɘəɫ ɫɎɗɫɗɔɝɨ ɚɝəɚɎəɧɘɔ ɛɜɚɏəɚ-

ɝɞɔɣɑɝɖɔɘɔ ɛɜɔɓəɌɖɌɘɔ ɟɝɛɑɤəɚɕ ȰȷȾ. Ȭ 

Habashy D. ɔ ɝɚɌɎɞ. (2016) ɎɛɑɜɎɧɑ ɛɚɖɌɓɌɗɔ 

ɢɑəəɚɝɞɨ ȰɉȶȾ Ɏ ɚɞɍɚɜɑ ɛɌɢɔɑəɞɚɎ ɐɗɫ ɖɚəɝɑɜ-

ɎɌɞɔɎəɚɕ ɞɑɜɌɛɔɔ [13, 16, 22]. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. 

ȹɌ ɖɌɠɑɐɜɑ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɔ ɗɟɣɑ-

Ɏɚɕ ɞɑɜɌɛɔɔ ɝɚɎɘɑɝɞəɚ ɝ ɖɌɠɑɐɜɚɕ ɟɜɚɗɚɏɔɔ 

ȽɑɣɑəɚɎɝɖɚɏɚ ȿəɔɎɑɜɝɔɞɑɞɌ əɌ ɍɌɓɑ ȼɚɝɝɔɕɝɖɚ-

ɫɛɚəɝɖɚɏɚ ɢɑəɞɜɌ ɓɌ ɛɑɜɔɚɐ ɝ əɚɫɍɜɫ 2016 ɏ. ɛɚ 

Ɍɛɜɑɗɨ 2018 ɏ. ɛɜɚɎɑɐɑəɚ ɛɜɚɝɛɑɖɞɔɎəɚɑ ɔɝɝɗɑ-

ɐɚɎɌəɔɑ ɏɜɟɛɛɧ ɔɓ 91 ɛɌɢɔɑəɞɌ (100%). ȮɚɓɜɌɝɞ 

ɛɌɢɔɑəɞɚɎ ɝɚɝɞɌɎɗɫɗ ɚɞ 20 ɐɚ 70 ɗɑɞ (ɝɜɑɐəɔɕ 

ɎɚɓɜɌɝɞ 42,7 ɗɑɞ). ȺɞɘɑɣɌɗɚɝɨ ɛɜɑɚɍɗɌɐɌəɔɑ ɗɔɢ 

ɘɟɒɝɖɚɏɚ ɛɚɗɌ (68 ɘɟɒɣɔə, 23 ɒɑəɥɔəɧ). ȶɜɔ-

ɞɑɜɔɫɘɔ Ɏɖɗɪɣɑəɔɫ Ɏ ɏɜɟɛɛɟ ɫɎɗɫɗɔɝɨ: ɖɌɘɑəɨ 

ɛɚɣɖɔ ɔ ɘɚɣɑɎɧɡ ɛɟɞɑɕ, ɎɚɓɜɌɝɞ ɝɞɌɜɤɑ 18 ɗɑɞ, 

ɚɞɝɟɞɝɞɎɔɑ ɍɑɜɑɘɑəəɚɝɞɔ, ɜɌɓɘɑɜ ɖɌɘəɫ ɜɌɎ-

əɧɕ ɔɗɔ ɍɚɗɑɑ 5 ɘɘ. 
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Ȯ ɛɜɑɐɚɛɑɜɌɢɔɚəəɚɘ ɛɑɜɔɚɐɑ Ɏɝɑɘ ɛɌɢɔɑəɞɌɘ 

(n=91, 100%) ɎɧɛɚɗəɫɗɌɝɨ ɘɟɗɨɞɔɝɛɔɜɌɗɨəɌɫ 

ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ (ȸȽȶȾ), ɝ ɛɚɝɗɑɐɟ-

ɪɥɔɘ ɛɜɚɎɑɐɑəɔɑɘ ɚɐəɚɔɝɞɚɣəɔɖɚɎɚɕ ɐɎɟɡ-

ɩəɑɜɏɑɞɔɣɑɝɖɚɕ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ əɌ 

ɞɚɘɚɏɜɌɠɑ Toshiba Aquilion One 640 (ɋɛɚəɔɫ), ɝ 

ɍɧɝɞɜɧɘ ɛɑɜɑɖɗɪɣɑəɔɑɘ ɘɑɒɐɟ Ɏɧɝɚɖɔɘ ɔ 

əɔɓɖɔɘ ɟɜɚɎəɑɘ ɩəɑɜɏɔɔ Ɏɚ Ɏɜɑɘɫ ɝɖɌəɔɜɚɎɌ-

əɔɫ. ȻɌɜɌɘɑɞɜɧ ɝɖɌəɔɜɚɎɌəɔɫ: ɛɌɜɌɘɑɞɜ ɩəɑɜ-

ɏɔɔ ɞɜɟɍɖɔ Ɏ ɝɞɌəɐɌɜɞəɚɘ ɜɑɒɔɘɑ ð 120 ɖɩȮ, 

ɛɜɔ ȰɉȶȾ ð 80 ɖɩȮ/135 ɖɩȮ., ɜɑɒɔɘ ɝɛɔɜɌɗɨ-

əɧɕ/ɚɍɦɑɘəɧɕ, ɝɔɗɌ ɞɚɖɌ - 50 ɘȬ/290 ɘȬ, ɞɚɗ-

ɥɔəɌ ɝɜɑɓɌ 0,5 ɝɘ. 

Ȯ ɚɛɔɝɌəɔɔ ɍɧɗ ɔɝɛɚɗɨɓɚɎɌə ɜɌɝɤɔɜɑə-

əɧɕ ɛɜɚɞɚɖɚɗ, ɎɖɗɪɣɌɪɥɔɕ Ɏ ɝɑɍɫ ɝɗɑɐɟɪɥɔɑ 

ɛɟəɖɞɧ:  

Å ɗɚɖɌɗɔɓɌɢɔɫ ɖɚəɖɜɑɘɑəɞɌ;  

Å ɜɌɓɘɑɜ, ɚɍɦɑɘ; 

Å ɛɗɚɞəɚɝɞɨ (ɛɜɔ 120 ɖɩȮ, 80 ɖɩȮ ɔ 135 ɖɩȮ) 

ɖɚəɖɜɑɘɑəɞɌ;  

Å ɚɢɑəɖɌ ɝɛɑɢɔɠɔɣɑɝɖɔɡ ɛɚɖɌɓɌɞɑɗɑɕ ȰɉȶȾ: 

ȰɉȺ, Ȱɉȴ, Ȱɉȼ, Z eff; 

Å ɓɚəɌɗɨəɌɫ ɝɞɜɟɖɞɟɜɌ ɖɚəɖɜɑɘɑəɞɌ (ɔɓɘɑɜɑəɔɑ 

ɛɗɚɞəɚɝɞɔ Ɏ ɢɑəɞɜɑ ɔ ɛɚ ɛɑɜɔɠɑɜɔɔ);  

Å ɛɜɚɏəɚɓɔɜɚɎɌəɔɑ ɡɔɘɔɣɑɝɖɚɏɚ ɝɚɝɞɌɎɌ ɖɚə-

ɖɜɑɘɑəɞɌ;  

Å ɚɢɑəɖɌ ɌəɌɞɚɘɚ-ɠɟəɖɢɔɚəɌɗɨəɚɏɚ ɝɚɝɞɚɫəɔɫ 

ɛɚɣɑɖ ɔ ɘɚɣɑɎɧɡ ɛɟɞɑɕ. 

Ȱɗɫ ɖɌɘəɑɕ ɘɑəɑɑ 2 ɝɘ Ɏɧɛɚɗəɫɗɚɝɨ ɚɐ-

əɚ ɔɓɘɑɜɑəɔɑ ɛɗɚɞəɚɝɞɔ ɛɟɞɑɘ ɛɚɝɞɌəɚɎɖɔ 

ɚɖɜɟɒəɚɝɞɔ ɔɓɘɑɜɑəɔɫ ɐɔɌɘɑɞɜɚɘ Ɏ ɓɌɎɔɝɔɘɚ-

ɝɞɔ ɚɞ ɜɌɓɘɑɜɌ ɖɌɘəɫ ɚɞ 1 ɐɚ 5 ɘɘ (region of 

interest, ROI) ɞɌɖɔɘ ɚɍɜɌɓɚɘ, ɣɞɚɍɧ ɚɖɜɟɒəɚɝɞɨ 

ɚɡɎɌɞɧɎɌɗɌ əɑ ɘɑəɑɑ ɛɚɗɚɎɔəɧ ɛɗɚɥɌɐɔ ɖɌɘəɫ. 

Ȱɗɫ ɖɌɘəɑɕ ɍɚɗɑɑ 2 ɝɘ, Ɏ ɞ.ɣ. ɖɚɜɌɗɗɚɎɔɐəɧɡ 

ɖɌɘəɑɕ Ɏɧɛɚɗəɫɗɚɝɨ ɐɎɌ ɔɓɘɑɜɑəɔɫ ɛɗɚɞəɚɝɞɔ, 

ɝ ɛɚɝɗɑɐɟɪɥɔɘ Ɏɧɣɔɝɗɑəɔɑɘ ɝɜɑɐəɑɏɚ ɛɚɖɌɓɌ-

ɞɑɗɫ ɛɗɚɞəɚɝɞɔ (ɜɔɝ. 1, 2).  

Ȯɝɑ ɖɌɘəɔ ɛɚ ɜɑɓɟɗɨɞɌɞɌɘ ɐɎɟɡɩəɑɜɏɑɞɔ-

ɣɑɝɖɚɕ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ ɍɧɗɔ ɖɗɌɝ-

ɝɔɠɔɢɔɜɚɎɌəɧ əɌ ɣɑɞɧɜɑ ɏɜɟɛɛɧ:   

1) ȮɑɎɑɗɗɔɞ;  

2) Ca-ɝɚɐɑɜɒɌɥɔɑ ɖɌɘəɔ ɍɑɓ ɎɑɎɑɗɗɔɞɌ; 

3)ȸɚɣɑɎɌɫ ɖɔɝɗɚɞɌ;  

4) ɂɔɝɞɔəɚɎɧɑ/ɝɞɜɟɎɔɞəɧɑ ɖɌɘəɔ.   

Ƚɗɑɐɟɑɞ ɚɞɘɑɞɔɞɨ, ɣɞɚ ɛɜɑɚɍɗɌɐɌɪɥɔɘ ɖɚɘɛɚ-

əɑəɞ ɝɣɔɞɌɗɝɫ Ɏ ɞɚɘ ɝɗɟɣɌɑ, ɑɝɗɔ ɑɏɚ ɐɚɗɫ Ɏ ɚɍ-

ɜɌɓɢɑ ɝɚɝɞɌɎɗɫɗɌ 75% ɔ ɍɚɗɑɑ. ȬəɌɗɔɓ ɝəɔɘɖɚɎ 

ɛɜɚɔɓɎɚɐɔɗɝɫ ɐɚ ɔɓɎɑɝɞəɚɏɚ ɠɔɓɔɖɚ-

ɡɔɘɔɣɑɝɖɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɖɌɘəɑɕ. Ȼɜɚɏəɚɝɞɔ-

ɣɑɝɖɌɫ ɚɢɑəɖɌ ɝɚɝɞɌɎɌ ɛɜɔ ȰɉȶȾ ɔ ɚɞəɑɝɑəɔɑ 

ɚɍɜɌɓɢɌ Ɏ Ɏɧɤɑɟɛɚɘɫəɟɞɧɑ ɏɜɟɛɛɧ ɛɜɚɔɓɎɚɐɔ-

ɗɌɝɨ ɛɟɞɑɘ ɝɚɛɚɝɞɌɎɗɑəɔɫ ɛɚɗɟɣɑəəɧɡ ɛɚɖɌɓɌ-

ɞɑɗɑɕ ȰɉȺ ɝ ɔɓɎɑɝɞəɧɘɔ ɐɌəəɧɘɔ ɔɓɟɣɑəəɚɕ 

ɗɔɞɑɜɌɞɟɜɧ (ɞɌɍɗ. 1). 

Ȯɝɑ ɛɌɢɔɑəɞɧ ɛɚɐɎɑɜɏɌɗɔɝɨ ɚɛɑɜɌɞɔɎəɚɘɟ ɗɑ-

ɣɑəɔɪ Ɏ ɚɛɞɔɘɌɗɨəɚɘ ɚɍɦɑɘɑ: ɐɔɝɞɌəɢɔɚəəɚɕ 

ɗɔɞɚɞɜɔɛɝɔɔ, ɖɚəɞɌɖɞəɚɕ ɟɜɑɞɑɜɚɗɔɞɚɞɜɔɛɝɔɔ 

ɔɗɔ ɣɜɑɝɖɚɒəɚɕ əɑɠɜɚɗɔɞɚɞɜɔɛɝɔɔ. Ȯɑɜɔɠɔ-

ɖɌɢɔɫ ɝɚɝɞɌɎɌ ɛɚɗɟɣɑəəɧɡ ɛɜɔ ɚɛɑɜɌɢɔɔ ɔɗɔ Ɏ 

ɜɑɓɟɗɨɞɌɞɑ ɚɞɡɚɒɐɑəɔɫ Ɏ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɘ 

ɛɑɜɔɚɐɑ ɖɌɘəɑɕ ɛɜɚɔɓɎɚɐɔɗɌɝɨ ɛɜɔ ɛɚɘɚɥɔ 

ɔəɠɜɌɖɜɌɝəɚɕ ɝɛɑɖɞɜɚɝɖɚɛɔɔ ɔ ɜɑəɞɏɑəɚɠɌɓɚ-

Ɏɚɏɚ ɌəɌɗɔɓɌ. ȰɌəəɧɑ ȰɉȶȾ ɝɜɌɎəɔɎɌɗɔɝɨ ɝ 

ɐɌəəɧɘɔ ɎɑɜɔɠɔɖɌɢɔɚəəɧɡ ɔɝɝɗɑɐɚɎɌəɔɕ ɛɚ-

ɗɟɣɑəəɧɡ ɚɍɜɌɓɢɚɎ. 

ȼɑɓɟɗɨɞɌɞɧ. 

Ƚɜɑɐəɔɕ ɜɌɓɘɑɜ ɖɌɘəɫ ɝɚɝɞɌɎɔɗ 19,3 ɘɘ 

(ɚɞ 5,2 ɐɚ 82,3 ɘɘ). Ȼɚ ɗɚɖɌɗɔɓɌɢɔɔ ɖɌɘəɔ ɜɌɝ-

ɛɜɑɐɑɗɫɗɔɝɨ ɝɗɑɐɟɪɥɔɘ ɚɍɜɌɓɚɘ: 15 ɖɌɘəɑɕ 

Ɏɑɜɡəɑɕ ɔ ɝɜɑɐəɑɕ ɏɜɟɛɛ ɣɌɤɑɣɑɖ, 22 ɖɌɘəɫ 

ɗɚɡɌəɖɔ, 6 ɖɚɜɌɗɗɚɎɔɐəɧɡ ɖɌɘəɫ, 14 ɖɌɘəɑɕ 

ɗɚɡɌəɚɣəɚ-ɘɚɣɑɞɚɣəɔɖɚɎɚɏɚ ɝɑɏɘɑəɞɌ, 7 ɖɌɘəɑɕ 

Ɏɑɜɡəɑɕ ɞɜɑɞɔ ɘɚɣɑɞɚɣəɔɖɌ, 3 ɖɌɘəɫ ɝɜɑɐəɑɕ 

ɞɜɑɞɔ ɘɚɣɑɞɚɣəɔɖɌ ɔ 24 ɖɌɘəɫ əɔɒəɑɕ ɞɜɑɞɔ 

ɘɚɣɑɞɚɣəɔɖɌ. 

ȹɌ ɩɞɌɛɑ ɛɜɚɏəɚɓɔɜɚɎɌəɔɫ ɡɔɘɔɣɑɝɖɚɏɚ 

ɝɚɝɞɌɎɌ ɛɚ ɜɑɓɟɗɨɞɌɞɌɘ ɐɎɟɡɩəɑɜɏɑɞɔɣɑɝɖɚɕ 

ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ ɍɧɗɔ ɛɚɗɟɣɑəɧ ɝɗɑ-

ɐɟɪɥɔɑ ɜɑɓɟɗɨɞɌɞɧ (ɞɌɍɗ. 2).  

ȴɓ 91 ɚɛɑɜɌɞɔɎəɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ, ɍɧɗɚ 

Ɏɧɛɚɗəɑəɚ 66 (72,53%) ȰȷȾ, 16 (17,58%) ð ɃȹȷȾ 

ɔ 9 (9,89%) ȶȿȷȾ. 

Ȯɝɑ ɖɌɘəɔ ɔɗɔ ɠɜɌɏɘɑəɞɧ ɖɌɘəɑɕ ɛɚɝɗɑ 

ɚɛɑɜɌɞɔɎəɚɏɚ ɗɑɣɑəɔɫ ɛɚ ɐɌəəɧɘ ɠɔɓɔɖɚ-

ɡɔɘɔɣɑɝɖɚɏɚ ɝɚɝɞɌɎɌ (ɜɑəɞɏɑəɚɠɌɓɚɎɚɏɚ ɌəɌɗɔɓɌ 

ɔ ɔəɠɜɌɖɜɌɝəɚɕ ɝɛɑɖɞɜɚɝɖɚɛɔɔ) ɍɧɗɔ ɚɛɜɑɐɑ-

ɗɑəɧ Ɏ ɝɗɑɐɟɪɥɔɑ ɏɜɟɛɛɧ (ɞɌɍɗ. 3).  

ȶɌɖ Ɏɔɐəɚ ɔɓ ɞɌɍɗɔɢɧ, Ɏ ɔɝɝɗɑɐɟɑɘɚɕ 

Ɏɧɍɚɜɖɑ ɛɜɑɚɍɗɌɐɌɪɞ Ca-ɝɚɐɑɜɒɌɥɔɑ ɖɚəɖɜɑ-

ɘɑəɞɧ (n=76, 83,52%), ɛɜɔ ɩɞɚɘ ɚɝəɚɎəɧɘ ɖɚɘ-

ɛɚəɑəɞɚɘ (ɍɚɗɑɑ 75%) ɟ ɍɚɗɨɤɔəɝɞɎɌ ɚɍɜɌɓɢɚɎ 

(n=42, 55,26% ɝɜɑɐɔ Ca-ɝɚɐɑɜɒɌɥɔɡ ɖɌɘəɑɕ, 

46,15% ɚɞ ɚɍɥɑɏɚ ɣɔɝɗɌ ɚɍɜɌɓɢɚɎ) Ɏ ɟɖɌɓɌəəɚɕ 

ɏɜɟɛɛɑ ɫɎɗɫɑɞɝɫ ɎɑɎɑɗɗɔɞ. ȹɌ ɐɚɗɪ ɝɞɜɟɎɔɞəɧɡ 

ɖɚəɖɜɑɘɑəɞɚɎ ɛɜɔɡɚɐɔɞɝɫ 5,5% (n=5) ɚɞ ɚɍɥɑɏɚ 

ɣɔɝɗɌ ɚɍɜɌɓɢɚɎ. Ȭ əɌ ɐɚɗɪ ɖɌɘəɑɕ ɝ ɛɜɑɚɍɗɌɐɌ-

əɔɑɘ ɘɚɣɑɎɚɕ ɖɔɝɗɚɞɧ ð 11% (n=10).  

ȽɜɌɎəɑəɔɑ ɏɜɟɛɛ ɛɚ ɜɑɓɟɗɨɞɌɞɌɘ ɐɎɟɡ-

ɩəɑɜɏɑɞɔɣɑɝɖɚɕ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ ɔ 

ɠɔɓɔɖɚ-ɡɔɘɔɣɑɝɖɚɏɚ ɝɚɝɞɌɎɌ ɛɜɑɐɝɞɌɎɗɑəɧ əɌ 

ɐɔɌɏɜɌɘɘɌɡ (ɜɔɝ. 3). 

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɘɧ ɛɚɗɟɣɔɗɔ ɝɗɑɐɟɪɥɔɑ 

ɜɑɓɟɗɨɞɌɞɧ: ɛɚ ɐɌəəɧɘ ȰɉȶȾ ɍɧɗɔ əɑɎɑɜəɚ 

ɚɛɜɑɐɑɗɑəɧ:  

Å 7 ɖɌɘəɑɕ ɝ ɝɚɐɑɜɒɌəɔɑɘ ɎɑɎɑɗɗɔɞɌ: 4 ɚɍɜɌɓɢɌ 

ɍɧɗɔ ɚɞəɑɝɑəɧ Ɏ ɏɜɟɛɛɟ Ca-ɝɚɐɑɜɒɌɥɔɡ ɖɌɘ-

əɑɕ ɍɑɓ ɎɑɎɑɗɗɔɞɌ (ʈ 2), ɑɥɑ 3 ɚɍɜɌɓɢɌ ð Ɏ 

ɏɜɟɛɛɟ ɝɞɜɟɎɔɞəɧɡ/ɢɔɝɞɔəɚɎɧɡ ɖɌɘəɑɕ (ʈ 4); 

Å 4 Ca -ɝɚɐɑɜɒɌɥɔɡ ɖɌɘəɫ ɍɑɓ ɎɑɎɑɗɗɔɞɌ ɍɧɗɔ 

ɚɞəɑɝɑəɧ Ɏ ɏɜɟɛɛɟ ɎɑɎɑɗɗɔɞɌ (ʈ 1); 

Å 2  ɝɞɜɟɎɔɞəɧɡ ɖɌɘəɫ: 1 ɚɍɜɌɓɑɢ ɍɧɗ əɑɎɑɜəɚ 

ɚɞəɑɝɑə Ɏ ɏɜɟɛɛɟ ɘɚɣɑɎɚɕ ɖɔɝɗɚɞɧ (ʈ3), 1 ɖɌ-

ɘɑəɨ ð Ɏ ɏɜɟɛɛɟ ɎɑɎɑɗɗɔɞɌ (ʈ 1); 

Å 1 ɖɌɘɑəɨ, ɔɘɑɎɤɔɕ Ɏ ɝɚɝɞɌɎɑ ɝɚɗɔ ɘɚɣɑɎɚɕ 

ɖɔɝɗɚɞɧ ɍɧɗ əɑɎɑɜəɚ ɚɞəɑɝɑə Ɏ ɏɜɟɛɛɟ ɝɞɜɟɎɔɞ-

əɧɡ ɖɌɘəɑɕ (ʈ 4). Ƚɞɚɔɞ ɞɌɖɒɑ ɚɞɘɑɞɔɞɨ, ɣɞɚ 1 

ɖɌɘɑəɨ ɔɘɑɗ ɝɘɑɤɌəəɧɕ ɝɚɝɞɌɎ ð ɝɚɗɔ ɘɚɣɑɎɚɕ 

ɖɔɝɗɚɞɧ 70% + ɎɑɎɑɗɗɔɞ 23% + Ɏɑɐɐɑɗɗɔɞ 7%, ɛɚ 

ɜɑɓɟɗɨɞɌɞɌɘ ȰɉȶȾ ɍɧɗ ɚɞəɑɝɑə Ɏ ɏɜɟɛɛɟ ɖɌɘəɑɕ  
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ȼɔɝ. 1 (Fig. 1) 

ȼɔɝ. 1.    ȰɉȶȾ, ɌɖɝɔɌɗɨəɧɑ ɜɑɖɚəɝɞɜɟɖɢɔɔ. 

Ȼɜɔɘɑɜ ɔɓɘɑɜɑəɔɫ ɛɗɚɞəɚɝɞɔ əɌ ɔɓɚɍɜɌɒɑəɔɫɡ ɛɜɔ 80 kV, 135 kV, 120 kV, ɝ ɛɚɝɗɑɐɟɪɥɔɘ ɚɛɜɑ-

ɐɑɗɑəɔɑɘ ɝɛɑɢɔɠɔɣɑɝɖɔɡ ɛɚɖɌɓɌɞɑɗɑɕ (ȰɉȺ, Ȱɉȴ, Ȱɉȼ). 

Fig. 1.    DECT, axial reconstraction.  

Density measurement in images at 80 kV, 135 kV, 120 kV, followed by the determinat ion of specific 

indicators (DEO, DEI, DER).  

 

ȼɔɝ. 2 (Fig. 2) 

ȼɔɝ. 2.    ȰɉȶȾ, ɛɜɔɘɑɜ ɚɛɜɑɐɑɗɑəɔɫ ɝɛɑɢɔɠɔɣɑɝɖɚɏɚ ɛɚɖɌɓɌɞɑɗɫ ð effective Z.  

Fig. 2.    DECT. Determining  a specific  indicator  ð effective  Z.  








































































































































































































































































































































