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Ȱɚɜɚɏɔɑ ɖɚɗɗɑɏɔ! 

 

ɉɞɚɞ Ɏɧɛɟɝɖ ȼɚɝɝɔɕɝɖɚɏɚ ɉɗɑɖɞɜɚəəɚɏɚ ȲɟɜəɌɗɌ ȷɟɣɑ-

Ɏɚɕ ȰɔɌɏəɚɝɞɔɖɔ ɘɧ əɌɣɔəɌɑɘ ɝ ɛɑɣɌɗɨəɚɏɚ ɔɓɎɑɝɞɔɫ. ȹɑ ɝɞɌɗɚ 

əɌɤɑɏɚ ɐɜɟɏɌ ɔ ɣɗɑəɌ ɜɑɐɖɚɗɗɑɏɔɔ  ɛɜɚɠɑɝɝɚɜɌ ȮɔɖɞɚɜɌ ȴɎɌ-

əɚɎɔɣɌ ȬɘɚɝɚɎɌé Ȯɔɖɞɚɜ ȴɎɌəɚɎɔɣ ɍɧɗ ɫɜɖɔɘ ɟɣɑəɧɘ, Ɏɧɝɚ-

ɖɚɛɜɚɠɑɝɝɔɚəɌɗɨəɧɘ ɝɛɑɢɔɌɗɔɝɞɚɘ, ɎɚɝɛɔɞɌɎɤɔɘ əɑɝɖɚɗɨɖɚ 

ɛɚɖɚɗɑəɔɕ ɎɜɌɣɑɕ. ȸɧ ɓɌɛɚɘəɔɘ ɑɏɚ ɖɌɖ ɐɚɍɜɚɏɚ, ɚɞɜɧɞɚɏɚ ɔ 

ɔɝɖɜɑəəɑɏɚ ɣɑɗɚɎɑɖɌ, ɣɨɑ ɛɗɑɣɚ ɍɧɗɚ ɜɫɐɚɘ Ɏ ɗɪɍɚɕ ɝɔɞɟɌɢɔɔ. 

ȿɎɑɜɑəɧ, ɣɞɚ ɐɑɗɌ, Ɏɧɛɚɗəɑəəɧɑ  ɔ ɓɌɛɗɌəɔɜɚɎɌəəɧɑ Ȯɔɖɞɚ-

ɜɚɘ ȴɎɌəɚɎɔɣɑɘ, ɐɚɝɞɚɕəɚ ɛɜɚɐɚɗɒɌɞ ɑɏɚ ɟɣɑəɔɖɔ. ȽɎɑɞɗɌɫ 

ɛɌɘɫɞɨ.. . 

 

Ȯɚ Ɏɞɚɜɚɘ əɚɘɑɜɑ REJR ɘɧ ɛɜɑɐɝɞɌɎɗɫɑɘ 10 ɚɜɔɏɔ-

əɌɗɨəɧɡ ɝɞɌɞɑɕ ɔ 4 ɝɗɟɣɌɫ ɔɓ ɖɗɔəɔɣɑɝɖɚɕ ɛɜɌɖɞɔɖɔ, ɖɚɞɚɜɧɑ 

ɍɟɐɟɞ ɔəɞɑɜɑɝəɧ ɝɛɑɢɔɌɗɔɝɞɌɘ ɜɌɓəɧɡ ɘɚɐɌɗɨəɚɝɞɑɕ ɗɟɣɑɎɚɕ 

ɐɔɌɏəɚɝɞɔɖɔ. ȹɌɛɚɘɔəɌɑɘ, ɣɞɚ əɌɤ ɒɟɜəɌɗ ɚɞɖɜɧɞ ɐɗɫ ɚɍɜɌɞ-

əɚɕ ɝɎɫɓɔ, ɔ ɘɧ ɝ ɍɗɌɏɚɐɌɜəɚɝɞɨɪ ɒɐɬɘ ɎɌɤɔ ɚɞɓɧɎɧ, ɛɚɒɑ-

ɗɌəɔɫ, Ɍ ɞɌɖɒɑ ɜɑɓɟɗɨɞɌɞɧ əɌɟɣəɧɡ ɔɝɝɗɑɐɚɎɌəɔɕ ɔɗɔ ɜɑɐɖɔɑ 

əɌɍɗɪɐɑəɔɫ ɔɓ ɛɜɌɖɞɔɖɔ, ɖɚɞɚɜɧɑ ɘɚɏɟɞ ɍɧɞɨ ɛɚɗɑɓəɧ əɌɤɔɘ 

ɖɚɗɗɑɏɌɘ. 

Ȼɜɔɫɞəɚɏɚ ɛɜɚɣɞɑəɔɫ! 

Ȱɚ əɚɎɧɡ Ɏɝɞɜɑɣ! 

 

 

ȯɗɌɎəɧɕ ɜɑɐɌɖɞɚɜ                                             ȹɌɞɌɗɨɫ ȽɑɜɚɎɌ 
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ȷȿɃȱȮȬɋ ȰȴȬȯȹȺȽȾȴȶȬ ȻȱȼȱȷȺȸȺȮ ȽȾȱȹȺȶ ȺȼȭȴȾ ȴ ȱȞ ȼȺȷɈ Ȯ  

ȽȿȰȱȭȹȺ-ȸȱȰȴɂȴȹȽȶȺȵ ɉȶȽȻȱȼȾȴȳȱ ȲȴȮɇɁ ȷȴɂ 

 

ȸɑɐɎɑɐɑɎɌ ȹ.Ȭ.1,2, ȽɑɜɚɎɌ ȹ.Ƚ.1, ȻɌɎɗɚɎɌ Ⱥ.Ɋ.1, ȯɜɔɐɌɝɚɎɌ ȴ.Ƚ.1 
 

1 - ɀȯȬȺȿ ȮȺ ȻɑɜɎɧɕ ȸȯȸȿ ɔɘ. ȴ.ȸ. ȽɑɣɑəɚɎɌ ȸȳ ȼɀ (ȽɑɣɑəɚɎɝɖɔɕ ȿəɔɎɑɜɝɔɞɑɞ). ɏ. ȸɚɝɖɎɌ, ȼɚɝɝɔɫ. 

2 - ȯȭȿȳ çȭɪɜɚ ɝɟɐɑɍəɚ-ɘɑɐɔɢɔəɝɖɚɕ ɩɖɝɛɑɜɞɔɓɧ ȰɑɛɌɜɞɌɘɑəɞɌ ɓɐɜɌɎɚɚɡɜɌəɑəɔɫè ɏ. ȸɚɝɖɎɌ, ȼɚɝɝɔɫ. 

 

ɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. Ⱥɛɜɑɐɑɗɔɞɨ Ɏɚɓɘɚɒəɚɝɞɔ  ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ Ɏ ɐɑɞɌɗɔɓɌɢɔɔ 

ɜɌɝɛɜɚɝɞɜɌəɑəɔɫ ɗɔəɔɕ ɛɑɜɑɗɚɘɚɎ ɝɞɑəɚɖ ɚɜɍɔɞ əɌ ɝɎɚɐ ɔ ɚɝəɚɎɌəɔɑ ɣɑɜɑɛɌ ɛɜɔ ɛɜɚ-

ɢɑɐɟɜɑ ɝɟɐɑɍəɚ-ɘɑɐɔɢɔəɝɖɚɕ ɩɖɝɛɑɜɞɔɓɧ ɒɔɎɧɡ ɗɔɢ. ȻɜɚɐɑɘɚəɝɞɜɔɜɚɎɌɞɨ ɓɌɎɔɝɔ-

ɘɚɝɞɨ ɚɛɜɑɐɑɗɑəɔɫ ɝɞɑɛɑəɔ ɞɫɒɑɝɞɔ ɎɜɑɐɌ ɓɐɚɜɚɎɨɪ ɚɞ ɐɑɞɌɗɨəɚɕ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚɕ 

ɔəɞɑɜɛɜɑɞɌɢɔɔ ɛɑɜɑɗɚɘɚɎ ɝɞɑəɚɖ ɚɜɍɔɞ ɝ ɟɖɌɓɌəɔɑɘ ɌəɌɞɚɘɔɣɑɝɖɔɡ ɚɜɔɑəɞɔɜɚɎ ɗɔ-

ɢɑɎɚɏɚ ɝɖɑɗɑɞɌ ɟ ɛɚɞɑɜɛɑɎɤɔɡ ɗɔɢ ɝ ɣɑɜɑɛəɚ-ɘɚɓɏɚɎɚɕ ɞɜɌɎɘɚɕ ɔ ɎɚɎɗɑɣɑəɔɑɘ ɜɑɤɑɞɣɌɞɚɕ, 

ɖɗɔəɚɎɔɐəɚɕ ɔ ɗɚɍəɚɕ ɖɚɝɞɑɕ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. Ȯ ɔɝɝɗɑɐɚɎɌəɔɑ ɍɧɗɔ Ɏɖɗɪɣɑəɧ ɘɌɞɑɜɔɌɗɧ ɐɑɗ, ɔɝɞɚɜɔɔ ɍɚɗɑɓəɔ, 

ɐɌəəɧɑ ɗɟɣɑɎɧɡ ɘɑɞɚɐɚɎ ɔɝɝɗɑɐɚɎɌəɔɫ 68 ɛɚɞɑɜɛɑɎɤɔɡ (n=68, 100%), ɛɜɚɡɚɐɔɎɤɔɡ ɛɜɚɢɑɐɟɜɟ 

ɝɟɐɑɍəɚ-ɘɑɐɔɢɔəɝɖɚɕ ɩɖɝɛɑɜɞɔɓɧ ɛɚ ɛɚɎɚɐɟ ɖɚɝɞəɚ-ɞɜɌɎɘɌɞɔɣɑɝɖɔɡ ɔɓɘɑəɑəɔɕ ɝɞɑəɚɖ ɚɜɍɔɞ ɝ 

ɎɚɎɗɑɣɑəɔɑɘ ɜɑɤɑɞɣɌɞɚɕ, ɖɗɔəɚɎɔɐəɚɕ ɔ ɗɚɍəɚɕ ɖɚɝɞɑɕ, Ɏ ɏɚɝɟɐɌɜɝɞɎɑəəɚɘ ɍɪɐɒɑɞəɚɘ ɟɣɜɑ-

ɒɐɑəɔɔ ɓɐɜɌɎɚɚɡɜɌəɑəɔɫ ɏɚɜɚɐɌ ȸɚɝɖɎɧ çȭɪɜɚ ɝɟɐɑɍəɚ-ɘɑɐɔɢɔəɝɖɚɕ ɩɖɝɛɑɜɞɔɓɧ ȰɑɛɌɜɞɌɘɑə-

ɞɌ ɓɐɜɌɎɚɚɡɜɌəɑəɔɫ ɏɚɜɚɐɌ ȸɚɝɖɎɧè. Ƚɜɑɐəɔɕ ɎɚɓɜɌɝɞ ɏɜɟɛɛɧ (n=68, 100%) ɝɚɝɞɌɎɔɗ 35,5 ɗɑɞ. 

ȭɧɗɚ Ɏɖɗɪɣɑəɚ 7 ɘɌɗɨɣɔɖɚɎ (n=7; 10,3%), 2 ɐɑɎɚɣɑɖ (n=2; 2,9%), 19 ɒɑəɥɔə (n=28; %), 40 ɘɟɒ-

ɣɔə (n=40; 59%). Ȯ ɜɌɘɖɌɡ ɖɚɘɔɝɝɔɚəəɚɕ ɩɖɝɛɑɜɞɔɓɧ ɛɜɔɎɗɑɖɌɗɝɫ ɎɜɌɣ-ɜɑəɞɏɑəɚɗɚɏ, ɖɚɞɚɜɚɘɟ 

ɛɜɔ ɌəɌɗɔɓɑ ȸȽȶȾ Ɏ ɜɌɘɖɌɡ ɝɟɐɑɍəɚ-ɘɑɐɔɢɔəɝɖɚɕ ɩɖɝɛɑɜɞɔɓɧ ɛɜɑɐɝɞɚɫɗɚ ɚɞɎɑɞɔɞɨ əɌ Ɏɚɛɜɚɝ 

ɝɟɐɑɍəɚ-ɘɑɐɔɢɔəɝɖɚɏɚ ɩɖɝɛɑɜɞɌ ɚ əɌɗɔɣɔɔ ɜɌɝɛɜɚɝɞɜɌəɑəɔɫ ɗɔəɔɕ ɛɑɜɑɗɚɘɚɎ ɝɞɑəɚɖ ɚɜɍɔɞ əɌ 

ɝɎɚɐ ɔ/ɔɗɔ ɚɝəɚɎɌəɔɑ ɣɑɜɑɛɌ.  Ȯɝɑɘ ɛɚɐɩɖɝɛɑɜɞəɧɘ ɍɧɗɌ ɛɜɚɎɑɐɑəɌ ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ  

ɔ ɜɑəɞɏɑəɚɏɜɌɠɔɫ ɖɚɝɞɑɕ ɣɑɜɑɛɌ ɝ ɢɑɗɨɪ ɟɞɚɣəɑəɔɫ ɜɌɝɛɜɚɝɞɜɌəɑəɔɫ ɗɔəɔɕ ɛɑɜɑɗɚɘɚɎ əɌ ɝɎɚɐ 

ɔ ɚɝəɚɎɌəɔɑ ɣɑɜɑɛɌ.  

ȼɑɓɟɗɨɞɌɞɧ. Ȼɚ ɐɌəəɧɘ ɛɑɜɎɔɣəɚɕ ɐɚɖɟɘɑəɞɌɢɔɔ ɟ 65 ɣɑɗɚɎɑɖ (n=65; 95,6%) ɐɚɝɞɚɎɑɜəɚ 

ɛɜɔɕɞɔ ɖ ɎɧɎɚɐɟ ɚ ɝɞɑɛɑəɔ ɎɜɑɐɌ ɓɐɚɜɚɎɨɪ əɑ ɛɜɑɐɝɞɌɎɗɫɗɚɝɨ Ɏɚɓɘɚɒəɧɘ, ɞɌɖ ɖɌɖ Ɏ ɛɑɜɎɔɣ-

əɚɘ ɓɌɖɗɪɣɑəɔɔ ɜɑəɞɏɑəɚɗɚɏɌ ɚɞɝɟɞɝɞɎɚɎɌɗɌ ɌəɌɞɚɘɔɣɑɝɖɌɫ ɐɑɞɌɗɔɓɌɢɔɫ ɡɚɐɌ ɗɔəɔɔ ɛɑɜɑɗɚɘɌ 

ɛɚ ɗɔɢɑɎɚɘɟ ɝɖɑɗɑɞɟ ɔ/ɔɗɔ ɛɚ ɝɎɚɐɟ ɔ ɚɝəɚɎɌəɔɪ ɣɑɜɑɛɌ. ȴɝɛɚɗɨɓɟɫ Ɍɗɏɚɜɔɞɘ ɜɑəɞɏɑəɚɗɚɏɔɣɑ-

ɝɖɚɕ ɔəɞɑɜɛɜɑɞɌɢɔɔ ɝ ɜɌɓɐɑɗɑəɔɑɘ ɗɔɢɑɎɚɏɚ ɝɖɑɗɑɞɌ ɔ ɚɝəɚɎɌəɔɫ/ɝɎɚɐɌ ɣɑɜɑɛɌ ɛɜɔ ɎɚɎɗɑɣɑəɔɔ 

Ɏ ɛɑɜɑɗɚɘɧ ɚɜɍɔɞ ɗɚɍəɚɕ, ɜɑɤɑɞɣɌɞɚɕ ɔ ɖɗɔəɚɎɔɐəɚɕ ɖɚɝɞɑɕ, ɐɔɠɠɑɜɑəɢɔɜɚɎɌɞɨ ɞɫɒɖɔɕ ɔ 

ɝɜɑɐəɔɕ Ɏɜɑɐ ɓɐɚɜɚɎɨɪ ɟɐɌɗɚɝɨ Ɏ 97% ɝɗɟɣɌɑɎ ɛɜɔ ɝɟɐɑɍəɚ-ɘɑɐɔɢɔəɝɖɚɕ ɩɖɝɛɑɜɞɔɓɑ ɒɔɎɧɡ 

ɗɔɢ.  

Ⱥɍɝɟɒɐɑəɔɑ. Ȯ ɪɜɔɐɔɣɑɝɖɚɕ ɔ ɝɟɐɑɍəɚɕ ɛɜɌɖɞɔɖɑ ȼɚɝɝɔɕɝɖɚɕ ɀɑɐɑɜɌɢɔɔ ɞɫɒɖɔɕ Ɏɜɑɐ 

ɓɐɚɜɚɎɨɪ ɛɚɐɜɌɓɟɘɑɎɌɑɞ ɟɏɚɗɚɎəɟɪ ɚɞɎɑɞɝɞɎɑəəɚɝɞɨ ɔ ɝɟɐɔɘɚɝɞɨ. Ȯ əɌɤɑɕ ɜɌɍɚɞɑ ɘɧ ɛɜɚɐɑ-

ɘɚəɝɞɜɔɜɚɎɌɗɔ ɖɌɖ ɌəɌɞɚɘɔɣɑɝɖɌɫ ɐɑɞɌɗɔɓɌɢɔɫ ɡɚɐɌ ɛɑɜɑɗɚɘɚɎ ɗɚɍəɚɕ, ɖɗɔəɚɎɔɐəɚɕ ɔ ɜɑɤɑɞ-

ɣɌɞɚɕ ɖɚɝɞɑɕ ɝ ɛɑɜɑɣɔɝɗɑəɔɑɘ ɎɚɎɗɑɣɑəəɧɡ ɛɚɎɑɜɡəɚɝɞɑɕ, ɝɞɑəɚɖ ɔ ɝɞɜɟɖɞɟɜ ɘɚɒɑɞ Ɏɗɔɫɞɨ əɌ 

ɛɚɝɗɑɐɟɪɥɟɪ ɒɔɓəɨ ɔ ɓɐɚɜɚɎɨɑ ɛɜɔɣɌɝɞəɧɡ ɗɔɢ, əɌ ɐɌəəɧɕ ɘɚɘɑəɞ ɎɑɗɔɖɌɫ ɚɞɎɑɞɝɞɎɑəəɚɝɞɨ 

ɗɑɒɔɞ ɔɘɑəəɚ əɌ ɛɗɑɣɌɡ ɜɑəɞɏɑəɚɗɚɏɚɎ. Ȼɜɔ ɛɜɚɎɑɐɑəɔɔ ɝɟɐɑɍəɚ-ɘɑɐɔɢɔəɝɖɚɕ ɩɖɝɛɑɜɞɔɓɧ ɒɔ-

Ɏɧɡ ɗɔɢ, ɝ ɢɑɗɨɪ ɟɝɞɌəɚɎɗɑəɔɫ ɞɫɒɑɝɞɔ ɞɑɗɑɝəɧɡ ɛɚɎɜɑɒɐɑəɔɕ, əɑɚɍɡɚɐɔɘɚ ɚɛɔɜɌɞɨɝɫ əɑ ɞɚɗɨ-

ɖɚ əɌ ɘɑɐɔɢɔəɝɖɔɑ ɖɜɔɞɑɜɔɔ ɚɛɜɑɐɑɗɑəɔɫ ɝɞɑɛɑəɔ ɞɫɒɑɝɞɔ ɎɜɑɐɌ, əɚ ɔ əɌ ɝɚɚɞɎɑɞɝɞɎɟɪɥɔɑ 

ɚɞɜɌɝɗɔ ɘɑɐɔɢɔəɧ, ɛɜɑɒɐɑ Ɏɝɑɏɚ əɌ əɚɜɘɌɗɨəɟɪ ɔ ɞɚɛɚɏɜɌɠɔɣɑɝɖɟɪ ɌəɌɞɚɘɔɪ. 

ȳɌɖɗɪɣɑəɔɑ. ȼɑɓɟɗɨɞɌɞɧ əɌɤɑɕ ɜɌɍɚɞɧ ɐɑɘɚəɝɞɜɔɜɟɪɞ Ɏɚɓɘɚɒəɚɝɞɔ ȸȽȶȾ Ɏ ɐɑɞɌɗɔɓɌ-

ɢɔɔ ɡɚɐɌ ɗɔəɔɔ ɛɑɜɑɗɚɘɌ ɝɞɑəɚɖ ɚɜɍɔɞ Ɏ ɚɍɗɌɝɞɔ ɌəɌɞɚɘɔɣɑɝɖɔɡ ɛɚɎɑɜɡəɚɝɞɑɕ ɜɑɤɑɞɣɌɞɚɕ, 

ɖɗɔəɚɎɔɐəɚɕ ɔ ɗɚɍəɚɕ ɖɚɝɞɑɕ. ȹɑɚɍɡɚɐɔɘɚ ɔɝɛɚɗɨɓɚɎɌɞɨ Ɍɗɏɚɜɔɞɘ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚɕ ɔəɞɑɜ-

ɛɜɑɞɌɢɔɔ ɝ ɛɚɐɜɚɍəɧɘ ɚɞɚɍɜɌɒɑəɔɑɘ Ɏ ɛɜɚɞɚɖɚɗɑ ɌəɌɞɚɘɔɣɑɝɖɔɡ ɝɞɜɟɖɞɟɜ ɔ ɛɚɎɑɜɡəɚɝɞɑɕ ɜɑ-

ɤɑɞɣɌɞɚɕ, ɖɗɔəɚɎɔɐəɚɕ ɔ ɗɚɍəɚɕ ɖɚɝɞɑɕ, ɝ ɢɑɗɨɪ ɐɔɠɠɑɜɑəɢɔɌɢɔɔ ɔɓɚɗɔɜɚɎɌəəɧɡ ɛɑɜɑɗɚɘɚɎ 

ɗɔɢɑɎɚɏɚ ɝɖɑɗɑɞɌ ɔ ɔɡ ɜɌɝɛɜɚɝɞɜɌəɑəɔɫ əɌ ɝɎɚɐ ɔ/ɔɗɔ ɚɝəɚɎɌəɔɑ ɣɑɜɑɛɌ, ɞɌɖ ɖɌɖ ɖɎɌɗɔɠɔɖɌ-

ɢɔɫ ɝɞɑɛɑəɔ ɎɜɑɐɌ ɓɐɚɜɚɎɨɪ əɌ ɛɜɫɘɟɪ ɓɌɎɔɝɔɞ ɚɞ ɎɚɎɗɑɣɑəɔɫ ɝɎɚɐɌ ɔ/ɔɗɔ ɚɝəɚɎɌəɔɫ ɣɑɜɑɛɌ 

ɛɜɔ ɛɑɜɑɗɚɘɌɡ ɝɞɑəɚɖ ɚɜɍɔɞ.   

 

ɂ 
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RADIOLOGY OF THE ORBITAL WALL FRACTURES AND ITS ROLE 

IN THE FORENSIC MEDICAL EXAMINATION OF LIVING PERSONS 
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urpose.  To determine the possibilities of radiological diagnostics in detailing the connection 

of fracture lines of the orbital walls to the skull cap and base during the forensic medical 

examination of living persons. To demonstrate the depe ndence of determining the severity of 

harm to health on a detailed radiological interpretation of fractures of the orbital walls with 

indication of anatomical landmarks of the facial skeleton in victims with traumatic brain injury and 

involvement of the et hmoidal, sphenoid and frontal bones.    

Materials and methods.  The study included case materials, medical histories, data from ra-

diology methods of 68 victims (n=68, 100%) who underwent a forensic medical examination proce-

dure for bone -traumatic changes of  the orbital walls involving the ethmoidal, sphenoid and frontal 

bones at the Bureau of Forensic Medicine of the Department of Health of the City of Moscow. The 

average age of the group (n=68, 100%) was 35.5 years. There were of 7 boys (n=7; 10.3%), 2 girl s 

(n=2; 2.9%), 19 women (n=28; %), 40 men (n=40; 59%). As part of the commission examination a ra-

diologist was involved who had to answer the question of a forensic medical expert about the pres-

ence of fracture lines of the orbital walls and their connecti on to the skull cap and/or base of the 

skull, during the analysis of the MSCT in the framework of a forensic medical examination. All the 

examinees underwent computed tomography and radiography of the skull bones in order to clarify 

the distribution of fra cture lines to the skull cap and base of the skull.  

Results.  According to the primary documentation, in 65 people (n=65; 95.6%), it was not pos-

sible to reliably come to a conclusion about the degree of harm to health, since the primary conclu-

sion of the r adiologist lacked anatomical detail of the course of the fracture line along the facial skel-

eton and/or along the skull cap and base. Using an algorithm of the radiological interpretation with 

separation to the facial skeleton and the skull base/cap when t he fractures of the orbits involved 

ethmoidal, sphenoid and frontal bones, it was possible to differentiate severe and moderate harm to 

health in 97% of cases during forensic medical examination of living persons.  

Discussion.  In the legal and judicial pra ctice of the Russian Federation, serious harm to 

health implies criminal liability and a criminal record. In our work, we have demonstrated how ana-

tomical detailing of the course of fractures of the frontal, wedge -shaped and latticed bones with a list 

of t he surfaces, walls and structures involved can affect the subsequent life and health of those in-

volved, and at the moment the great responsibility lies precisely on the shoulders of radiologists. 

When conducting a forensic medical examination of living per sons, in order to determine the severity 

of bodily injuries, it is necessary to rely not only on medical criteria for determining the severity of 

harm, but also on the relevant branches of medicine, primarily on normal and topographic anatomy.  

Conclusion.  The results of our work demonstrated the capabilities of MSCT in detailing the 

course of the fracture line of the orbital walls in the area of anatomical surfaces of ethmoidal, sphe-

noid and frontal bones. It is  necessary to  use an  algorithm  of radiolog ical  interpretation with a de - 
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tailed display in the protocol all the anatomical structures of the ethmoidal, sphenoid and frontal 

bones in order to ifferentiate isolated fractures of the facial skeleton and their spread to the skull cap 

and/or base, sin ce the qualification of the degree of harm to health directly depends on the involve-

ment of the skull cap and/or base considering fractures of the orbital walls.  

 

Keywords: fractures of the orbital walls, forensic medical examination, skull bones, traumati c 

brain injury, fractures of the skull cap and/or base, traumatic brain injury, forensic medical exami-

nation of living persons.  
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ɚɝɞəɚ-ɞɜɌɎɘɌɞɔɣɑɝɖɔɑ ɔɓɘɑəɑəɔɫ 

ɚɜɍɔɞ ɛɜɔ ɣɑɜɑɛəɚ-ɘɚɓɏɚɎɧɡ ɞɜɌɎ-

ɘɌɡ ɝɚɝɞɌɎɗɫɪɞ oɞ 36% ɐo 64% [1, 

2]. ȼɌɝɛɜɚɝɞɜɌəɑəɔɑ ɗɔəɔɕ ɛɑɜɑɗɚ-

ɘɌ əɌ ɝɎɚɐ ɔ/ɔɗɔ ɚɝəɚɎɌəɔɑ ɣɑɜɑɛɌ 

ɛɚɞɑɜɛɑɎɤɔɡ ɝ ɖɚɝɞəɚ-ɞɜɌɎɘɌɞɔɣɑɝɖɔɘɔ ɔɓ-

ɘɑəɑəɔɫɘɔ ɚɜɍɔɞ ɛɜɔ ɛɜɚɎɑɐɑəɔɔ ɝɟɐɑɍəɚ-

ɘɑɐɔɢɔəɝɖɚɕ ɩɖɝɛɑɜɞɔɓɧ ɔɏɜɌɑɞ ɜɑɤɌɪɥɟɪ 

ɜɚɗɨ Ɏ ɚɢɑəɖɑ ɞɫɒɑɝɞɔ ɛɜɔɣɔəɑəəɚɏɚ ɎɜɑɐɌ 

ɓɐɚɜɚɎɨɪ, Ɍ, ɝɗɑɐɚɎɌɞɑɗɨəɚ, Ɏɗɑɣɑɞ ɓɌ ɝɚɍɚɕ 

ɚɛɜɑɐɑɗɑəəɟɪ ɝɞɑɛɑəɨ ɪɜɔɐɔɣɑɝɖɚɕ ɚɞɎɑɞ-

ɝɞɎɑəəɚɝɞɔ. Ȯ ɝɟɐɑɍəɚ-ɘɑɐɔɢɔəɝɖɚɕ ɛɜɌɖɞɔ-

ɖɑ ȼɚɝɝɔɕɝɖɚɕ ɀɑɐɑɜɌɢɔɔ ɔɓɚɗɔɜɚɎɌəəɧɑ 

ɛɑɜɑɗɚɘɧ ɝɞɑəɚɖ ɚɜɍɔɞ, əɑ ɛɜɚəɔɖɌɪɥɔɑ Ɏ 

ɛɚɗɚɝɞɨ ɣɑɜɑɛɌ ɔ əɑ ɜɌɝɛɜɚɝɞɜɌəɫɪɥɔɑɝɫ əɌ 

ɝɎɚɐ ɔ/ɔɗɔ ɚɝəɚɎɌəɔɑ ɣɑɜɑɛɌ, ɚɢɑəɔɎɌɪɞɝɫ 

ɛɚ ɛɜɔɓəɌɖɟ ɝɞɚɕɖɚɕ ɟɞɜɌɞɧ ɚɍɥɑɕ ɞɜɟɐɚ-

ɝɛɚɝɚɍəɚɝɞɔ, ɔ, ɖɌɖ ɛɜɌɎɔɗɚ, ɝɚɚɞɎɑɞɝɞɎɟɪɞ 

ɗɑɏɖɚɕ ɔɗɔ ɝɜɑɐəɑɕ ɞɫɒɑɝɞɔ ɎɜɑɐɌ ɓɐɚɜɚɎɨɪ, 

Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɠɟəɖɢɔɚəɌɗɨəɚɏɚ ɔɝɡɚɐɌ.  

ȿɣɔɞɧɎɌɫ əɑɛɚɝɜɑɐɝɞɎɑəəɟɪ ɌəɌɞɚɘɔɣɑɝɖɟɪ 

ɍɗɔɓɚɝɞɨ ɚɜɍɔɞɌɗɨəɚɏɚ ɖɚɘɛɗɑɖɝɌ ɖ ɘɚɓɏɚɎɚ-

ɘɟ ɣɑɜɑɛɟ, ɖɎɌɗɔɠɔɢɔɜɟɪɥɔɘ ɠɌɖɞɚɘ ɔɓɘɑ-

əɑəɔɫ ɝɞɑɛɑəɔ ɎɜɑɐɌ ɓɐɚɜɚɎɨɪ ɔɓ ɝɜɑɐəɑɏɚ Ɏ 

ɞɫɒɖɔɕ Ɏɜɑɐ ɫɎɗɫɑɞɝɫ ɜɌɝɛɜɚɝɞɜɌəɑəɔɑ ɛɑ-

ɜɑɗɚɘɌ əɌ ɝɎɚɐ ɔ/ɔɗɔ ɚɝəɚɎɌəɔɑ ɣɑɜɑɛɌ. ȴɓ-

Ɏɑɝɞəɚ, ɣɞɚ ɛɑɜɑɗɚɘ ɝɎɚɐɌ ɔ ɚɝəɚɎɌəɔɫ ɣɑɜɑ-

ɛɌ əɌ ɚɝəɚɎɌəɔɔ ɛɜɔɖɌɓɌ ȸɔəɔɝɞɑɜɝɞɎɌ 

ɓɐɜɌɎɚɚɡɜɌəɑəɔɫ ɔ ɝɚɢɔɌɗɨəɚɏɚ ɜɌɓɎɔɞɔɫ 

ȼɚɝɝɔɕɝɖɚɕ ɀɑɐɑɜɌɢɔɔ ɚɞ 24 Ɍɛɜɑɗɫ 2008 ɏ. 

ʈ194ə çȺɍ ɟɞɎɑɜɒɐɑəɔɔ ɘɑɐɔɢɔəɝɖɔɡ ɖɜɔ-

ɞɑɜɔɑɎ ɚɛɜɑɐɑɗɑəɔɫ ɝɞɑɛɑəɔ ɞɫɒɑɝɞɔ ɎɜɑɐɌ, 

ɛɜɔɣɔəɬəəɚɏɚ ɓɐɚɜɚɎɨɪ ɣɑɗɚɎɑɖɌè ɖɎɌɗɔɠɔ-

ɢɔɜɟɑɞɝɫ ɖɌɖ ɞɫɒɖɔɕ Ɏɜɑɐ ɓɐɚɜɚɎɨɪ ɣɑɗɚɎɑ-

ɖɌ, ɔ ɛɚɐɜɌɓɟɘɑɎɌɑɞ ɟɏɚɗɚɎəɟɪ ɚɞɎɑɞɝɞɎɑə-

əɚɝɞɨ. ȸɑɐɔɢɔəɝɖɔɘɔ ɖɜɔɞɑɜɔɫɘɔ ɖɎɌɗɔɠɔ-

ɢɔɜɟɪɥɔɡ ɛɜɔɓəɌɖɚɎ Ɏ ɚɞəɚɤɑəɔɔ ɞɫɒɖɚɏɚ 

ɎɜɑɐɌ ɓɐɚɜɚɎɨɪ ɫɎɗɫɑɞɝɫ Ɏɜɑɐ ɓɐɚɜɚɎɨɪ, 

ɚɛɌɝəɧɕ ɐɗɫ ɒɔɓəɔ ɣɑɗɚɎɑɖɌ, ɝɚɓɐɌɪɥɔɕ 

əɑɛɚɝɜɑɐɝɞɎɑəəɚ ɟɏɜɚɓɟ ɐɗɫ ɒɔɓəɔ,  ɛɟəɖɞ 

6.1.2. çɛɑɜɑɗɚɘ ɝɎɚɐɌ (ɗɚɍəɚɕ, ɞɑɘɑəəɚɕ ɖɚ-

ɝɞɑɕ) ɔ (ɔɗɔ) ɚɝəɚɎɌəɔɫ ɣɑɜɑɛɌ: ɣɑɜɑɛəɚɕ 

ɫɘɖɔ (ɛɑɜɑɐəɑɕ, ɝɜɑɐəɑɕ ɔɗɔ ɓɌɐəɑɕ) ɔɗɔ ɓɌ-

ɞɧɗɚɣəɚɕ ɖɚɝɞɔ, ɔɗɔ Ɏɑɜɡəɑɕ ɝɞɑəɖɔ ɏɗɌɓəɔ-

ɢɧ, ɔɗɔ ɜɑɤɑɞɣɌɞɚɕ ɖɚɝɞɔ, ɔɗɔ ɖɗɔəɚɎɔɐəɚɕ 

ɖɚɝɞɔ, ɔɗɔ Ɏɔɝɚɣəɚɕ ɖɚɝɞɔ, ɓɌ ɔɝɖɗɪɣɑəɔɑɘ 

ɔɓɚɗɔɜɚɎɌəəɚɕ ɞɜɑɥɔəɧ əɌɜɟɒəɚɕ ɖɚɝɞəɚɕ 

ɛɗɌɝɞɔəɖɔ ɝɎɚɐɌ ɣɑɜɑɛɌ ɔ ɛɑɜɑɗɚɘɚɎ ɗɔɢɑ-

Ɏɧɡ ɖɚɝɞɑɕ: əɚɝɌ, əɔɒəɑɕ ɝɞɑəɖɔ ɚɜɍɔɞɧ, 

ɝɗɑɓəɚɕ ɖɚɝɞɚɣɖɔ, ɝɖɟɗɚɎɚɕ ɖɚɝɞɔ, Ɏɑɜɡəɑɕ 

ɣɑɗɪɝɞɔ, ɌɗɨɎɑɚɗɫɜəɚɏɚ ɚɞɜɚɝɞɖɌ, əɑɍəɚɕ ɖɚ-

ɝɞɔ, əɔɒəɑɕ ɣɑɗɪɝɞɔè [3]. ȺɐəɌɖɚ ɛɜɔɎɑɐɑə-

əɌɫ Ɏɧɤɑ ɞɑɜɘɔəɚɗɚɏɔɫ əɑ ɜɑɐɖɚ ɎɎɚɐɔɞ Ɏ 

ɓɌɍɗɟɒɐɑəɔɑ ɝɟɐɑɍəɚ-ɘɑɐɔɢɔəɝɖɚɏɚ ɩɖɝɛɑɜ-

ɞɌ, ɞɌɖ ɟ ɜɑɤɑɞɣɌɞɚɕ, ɖɗɔəɚɎɔɐəɚɕ ɔ ɗɚɍəɚɕ 

ɖɚɝɞɑɕ ɔɘɑɪɞɝɫ ɌəɌɞɚɘɔɣɑɝɖɔɑ ɝɞɜɟɖɞɟɜɧ, 

əɑ ɚɞəɚɝɫɥɔɑɝɫ ɖ ɝɎɚɐɟ ɔ ɚɝəɚɎɌəɔɪ ɣɑɜɑɛɌ, 

əɚ ɛɜɔəɔɘɌɪɥɔɑ ɟɣɌɝɞɔɑ Ɏ ɠɚɜɘɔɜɚɎɌəɔɔ 

ɝɞɑəɚɖ ɚɜɍɔɞ. Ƚɟɐɑɍəɚ-ɘɑɐɔɢɔəɝɖɔɕ ɩɖɝɛɑɜɞ 

Ɏ ɝɎɚɔɡ ɎɧɎɚɐɌɡ ɚ ɞɫɒɑɝɞɔ ɎɜɑɐɌ ɓɐɚɜɚɎɨɪ 

ɘɚɒɑɞ ɚɛɔɜɌɞɨɝɫ əɌ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚɑ ɓɌ-

ɖɗɪɣɑəɔɑ ɔɓ ɛɜɑɐɝɞɌɎɗɑəəɧɡ ɘɑɐɔɢɔəɝɖɔɡ 

ɐɚɖɟɘɑəɞɚɎ ɛɚ ɘɑɝɞɟ ɛɚɗɟɣɑəɔɫ ɝɛɑɢɔɌɗɔɓɔ-

ɜɚɎɌəəɚɕ ɛɚɘɚɥɔ ɛɚɞɑɜɛɑɎɤɔɘ. ȺɞɝɟɞɝɞɎɔɑ 

Ɏ ɛɜɚɞɚɖɚɗɑ ɔəɞɑɜɛɜɑɞɌɢɔɔ ɟɞɚɣəɑəɔɕ ɌəɌ-

ɞɚɘɔɣɑɝɖɚɕ ɛɜɔəɌɐɗɑɒəɚɝɞɔ ɗɔəɔɔ ɛɑɜɑɗɚɘɌ 

ɖ ɖɚəɖɜɑɞəɚɕ ɣɌɝɞɔ ɗɚɍəɚɕ, ɖɗɔəɚɎɔɐəɚɕ ɔ 

ɜɑɤɑɞɣɌɞɚɕ ɖɚɝɞɔ  əɑ ɛɚɓɎɚɗɫɪɞ ɝɟɐɔɞɨ ɚ 

əɌɗɔɣɔɔ ɜɌɝɛɜɚɝɞɜɌəɑəɔɫ ɗɔəɔɔ ɛɑɜɑɗɚɘɌ 

əɌ ɝɎɚɐ ɔ/ɔɗɔ ɚɝəɚɎɌəɔɑ ɣɑɜɑɛɌ, ɔ, ɝɗɑɐɚɎɌ-

ɞɑɗɨəɚ, ɝɟɐɔɞɨ ɚɍ ɔɝɞɔəəɚɕ ɞɫɒɑɝɞɔ ɎɜɑɐɌ 

ɓɐɚɜɚɎɨɪ.  

ɂɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ.  

Ⱥɛɜɑɐɑɗɔɞɨ Ɏɚɓɘɚɒəɚɝɞɔ ɗɟɣɑɎɚɕ ɐɔɌ-

ɏəɚɝɞɔɖɔ Ɏ ɐɑɞɌɗɔɓɌɢɔɔ ɜɌɝɛɜɚɝɞɜɌəɑəɔɫ 

ɗɔəɔɕ ɛɑɜɑɗɚɘɚɎ ɝɞɑəɚɖ ɚɜɍɔɞɧ əɌ ɝɎɚɐ ɔ 

ɚɝəɚɎɌəɔɑ ɣɑɜɑɛɌ ɛɜɔ ɛɜɚɢɑɐɟɜɑ ɝɟɐɑɍəɚ-

ɘɑɐɔɢɔəɝɖɚɕ ɩɖɝɛɑɜɞɔɓɧ ɒɔɎɧɡ ɗɔɢ. Ȼɜɚ-

ɐɑɘɚəɝɞɜɔɜɚɎɌɞɨ ɓɌɎɔɝɔɘɚɝɞɨ ɚɛɜɑɐɑɗɑəɔɫ 

ɝɞɑɛɑəɔ ɞɫɒɑɝɞɔ ɎɜɑɐɌ ɓɐɚɜɚɎɨɪ, ɚɞ  ɐɑɞɌɗɨ- 
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əɚɕ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚɕ ɔəɞɑɜɛɜɑɞɌɢɔɔ ɛɑ-

ɜɑɗɚɘɚɎ ɝɞɑəɚɖ ɚɜɍɔɞ ɝ ɟɖɌɓɌəɔɑɘ ɌəɌɞɚɘɔ-

ɣɑɝɖɔɡ ɚɜɔɑəɞɔɜɚɎ ɗɔɢɑɎɚɏɚ ɝɖɑɗɑɞɌ ɟ ɛɚ-

ɞɑɜɛɑɎɤɔɡ ɗɔɢ ɝ ɣɑɜɑɛəɚ-ɘɚɓɏɚɎɚɕ ɞɜɌɎɘɚɕ 

ɔ ɎɚɎɗɑɣɑəɔɑɘ ɜɑɤɑɞɣɌɞɚɕ, ɖɗɔəɚɎɔɐəɚɕ ɔ 

ɗɚɍəɚɕ ɖɚɝɞɑɕ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ.  

Ȯ ɔɝɝɗɑɐɚɎɌəɔɑ ɍɧɗɔ Ɏɖɗɪɣɑəɧ ɘɌɞɑ-

ɜɔɌɗɧ ɐɑɗ, ɔɝɞɚɜɔɔ ɍɚɗɑɓəɔ, ɐɌəəɧɑ ɗɟɣɑɎɧɡ 

ɘɑɞɚɐɚɎ ɔɝɝɗɑɐɚɎɌəɔɫ 68 ɛɚɞɑɜɛɑɎɤɔɡ 

(n=68, 100%), ɛɜɚɡɚɐɔɎɤɔɡ ɛɜɚɢɑɐɟɜɟ ɝɟ-

ɐɑɍəɚ-ɘɑɐɔɢɔəɝɖɚɕ ɩɖɝɛɑɜɞɔɓɧ ɛɚ ɛɚɎɚɐɟ 

ɖɚɝɞəɚ-ɞɜɌɎɘɌɞɔɣɑɝɖɔɡ ɔɓɘɑəɑəɔɕ ɝɞɑəɚɖ 

ɚɜɍɔɞ ɝ ɎɚɎɗɑɣɑəɔɑɘ ɜɑɤɑɞɣɌɞɚɕ, ɖɗɔəɚɎɔɐ-

əɚɕ ɔ ɗɚɍəɚɕ ɖɚɝɞɑɕ, Ɏ ɏɚɝɟɐɌɜɝɞɎɑəəɚɘ 

ɍɪɐɒɑɞəɚɘ ɟɣɜɑɒɐɑəɔɔ ɓɐɜɌɎɚɚɡɜɌəɑəɔɫ 

ɏɚɜɚɐɌ ȸɚɝɖɎɧ çȭɪɜɚ ɝɟɐɑɍəɚ-ɘɑɐɔɢɔəɝɖɚɕ 

ɩɖɝɛɑɜɞɔɓɧ ȰɑɛɌɜɞɌɘɑəɞɌ ɓɐɜɌɎɚɚɡɜɌəɑəɔɫ 

ɏɚɜɚɐɌ ȸɚɝɖɎɧè. Ƚɜɑɐəɔɕ ɎɚɓɜɌɝɞ ɏɜɟɛɛɧ 

(n=68, 100%) ɝɚɝɞɌɎɔɗ 35,5 ɗɑɞ. ȭɧɗɚ Ɏɖɗɪ-

ɣɑəɚ 7 ɘɌɗɨɣɔɖɚɎ (n=7; 10,3%), 2 ɐɑɎɚɣɑɖ 

(n=2; 2,9%), 19 ɒɑəɥɔə (n=28; %), 40 ɘɟɒɣɔə 

(n=40; 59%). Ȯ ɜɌɘɖɌɡ ɖɚɘɔɝɝɔɚəəɚɕ ɩɖɝɛɑɜ-

ɞɔɓɧ ɛɜɔɎɗɑɖɌɗɝɫ ɎɜɌɣ-ɜɑəɞɏɑəɚɗɚɏ, ɖɚɞɚɜɚ-

ɘɟ ɛɜɔ ɌəɌɗɔɓɑ ȸȽȶȾ Ɏ ɜɌɘɖɌɡ ɝɟɐɑɍəɚ-

ɘɑɐɔɢɔəɝɖɚɕ ɩɖɝɛɑɜɞɔɓɧ  ɛɜɑɐɝɞɚɫɗɚ ɚɞɎɑ-

ɞɔɞɨ əɌ Ɏɚɛɜɚɝ ɝɟɐɑɍəɚ-ɘɑɐɔɢɔəɝɖɚɏɚ ɩɖɝ-

ɛɑɜɞɌ ɚ əɌɗɔɣɔɔ ɜɌɝɛɜɚɝɞɜɌəɑəɔɫ ɗɔəɔɕ ɛɑ-

ɜɑɗɚɘɚɎ ɝɞɑəɚɖ ɚɜɍɔɞ əɌ ɝɎɚɐ ɔ/ɔɗɔ ɚɝəɚɎɌ-

əɔɑ ɣɑɜɑɛɌ. ȼɑəɞɏɑəɚɏɜɌɠɔɫ ɖɚɝɞɑɕ ɣɑɜɑɛɌ ɔ 

ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ ɛɜɚɎɚɐɔɗɌɝɨ ɛɌ-

ɢɔɑəɞɌɘ Ɏ ɝɞɌɢɔɚəɌɜɑ ɗɑɣɑɍəɧɡ ɟɣɜɑɒɐɑəɔɕ, 

ɖɟɐɌ ɚəɔ ɍɧɗɔ ɜɌɝɛɜɑɐɑɗɑəɧ ɍɜɔɏɌɐɚɕ əɑɚɞ-

ɗɚɒəɚɕ ɘɑɐɔɢɔəɝɖɚɕ ɛɚɘɚɥɔ. Ȱɗɫ ɛɚɎɞɚɜəɚ-

ɏɚ ɌəɌɗɔɓɌ ȸȽȶȾ ɐɌəəɧɡ ɎɜɌɣ-ɜɑəɞɏɑəɚɗɚɏ 

ɛɜɔɘɑəɫɗ ɛɜɚɏɜɌɘɘɟ RadiAnt DICOM Viewer 

2022 ɝ ɚɢɑəɖɚɕ ɔɓɚɍɜɌɒɑəɔɫ  Ɏ ɖɚɝɞəɚɘ ɔ 

ɘɫɏɖɚɞɖɌəɚɘ ɚɖəɑ.   

ȼɑɓɟɗɨɞɌɞɧ.  

Ȯɝɑɘ 68 (n=68; 100%) ɛɚɞɑɜɛɑɎɤɔɘ ɝ 

ɖɗɔəɔɣɑɝɖɔɘ ɐɔɌɏəɚɓɚɘ çɞɜɌɎɘɌ ɚɜɍɔɞɧè ɍɧ-

ɗɔ Ɏɧɛɚɗəɑəɧ ȶȾ ɔ ɜɑəɞɏɑəɚɏɜɌɠɔɫ ɣɑɜɑɛɌ. 

Ȼɚ ɐɌəəɧɘ ɛɑɜɎɔɣəɚɕ ɐɚɖɟɘɑəɞɌɢɔɔ ɟ 65 

ɣɑɗɚɎɑɖ (n=65; 95,6%) ɐɚɝɞɚɎɑɜəɚ ɛɜɔɕɞɔ ɖ 

ɎɧɎɚɐɟ ɚ ɝɞɑɛɑəɔ ɎɜɑɐɌ ɓɐɚɜɚɎɨɪ əɑ ɛɜɑɐ-

ɝɞɌɎɗɫɗɚɝɨ Ɏɚɓɘɚɒəɧɘ, ɞɌɖ ɖɌɖ Ɏ ɛɑɜɎɔɣəɚɘ 

ɓɌɖɗɪɣɑəɔɔ ɜɑəɞɏɑəɚɗɚɏɌ ɚɞɝɟɞɝɞɎɚɎɌɗɌ ɌəɌ-

ɞɚɘɔɣɑɝɖɌɫ ɐɑɞɌɗɔɓɌɢɔɫ ɡɚɐɌ ɗɔəɔɔ ɛɑɜɑɗɚ-

ɘɌ ɛɚ ɗɔɢɑɎɚɘɟ ɝɖɑɗɑɞɟ ɔ/ɔɗɔ ɛɚ ɝɎɚɐɟ ɔ ɚɝ-

əɚɎɌəɔɪ ɣɑɜɑɛɌ. ȭɚɗɑɑ ɞɚɏɚ, ɑɝɗɔ Ɏ ɓɌɖɗɪɣɑ-

əɔɔ ɍɧɗɚ ɚɞɚɍɜɌɒɑəɚ əɌɓɎɌəɔɑ ɖɚɝɞɔ, ɖɌɖ 

ɑɐɔəɚɕ ɌəɌɞɚɘɔɣɑɝɖɚɕ ɑɐɔəɔɢɧ (ɜɑɤɑɞɣɌ-

ɞɚɕ, ɖɗɔəɚɎɔɐəɚɕ ɔɗɔ ɗɚɍəɚɕ), ɖ ɖɚɞɚɜɚɕ ɚɞ-

əɚɝɔɗɌɝɨ ɝɗɚɘɌəəɌɫ ɝɞɑəɖɌ ɚɜɍɔɞɧ, əɌ ɚɝəɚ-

ɎɌəɔɔ ɛ. 6.1.2 ɘɑɐɔɢɔəɝɖɔɡ ɖɜɔɞɑɜɔɑɎ ɎɜɑɐɌ 

ɓɐɚɜɚɎɨɪ ɝɟɐɑɍəɚ-ɘɑɐɔɢɔəɝɖɔɕ ɩɖɝɛɑɜɞ ɘɚɏ 

ɌɛɑɗɗɔɜɚɎɌɞɨ ɗɚɒəɧɘɔ ɎɧɎɚɐɌɘɔ. Ȯ ɜɑɓɟɗɨ-

ɞɌɞɑ əɌɤɑɏɚ ɛɑɜɑɝɘɚɞɜɌ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɡ 

ɔɝɝɗɑɐɚɎɌəɔɕ Ɏ ɡɚɐɑ ɛɜɚɎɑɐɑəɔɫ ɝɟɐɑɍəɚ-

ɘɑɐɔɢɔəɝɖɚɕ ɩɖɝɛɑɜɞɔɓɧ ɟ 36 ɛɚɞɑɜɛɑɎɤɔɡ 

(n=36; 53%) ɍɧɗ ɎɧɫɎɗɑə ɔɓɚɗɔɜɚɎɌəəɧɕ ɔɗɔ 

ɝɚɣɑɞɌəəɧɕ ɛɑɜɑɗɚɘ ɝɞɑəɚɖ ɚɜɍɔɞ ɍɑɓ ɜɌɝ-

ɛɜɚɝɞɜɌəɑəɔɫ ɗɔəɔɔ ɛɑɜɑɗɚɘɌ əɌ ɝɎɚɐ ɔ/ɔɗɔ 

ɚɝəɚɎɌəɔɑ ɣɑɜɑɛɌ, ɣɞɚ ɔɝɖɗɪɣɌɗɚ ɞɫɒɖɔɕ 

Ɏɜɑɐ ɔ, ɝɗɑɐɚɎɌɞɑɗɨəɚ, ɟɏɚɗɚɎəɟɪ ɚɞɎɑɞ-

ɝɞɎɑəəɚɝɞɨ ɛɜɔɣɌɝɞəɚɏɚ ɗɔɢɌ. Ȯ 32-ɡ ɝɗɟɣɌɫɡ 

(n=32; 47%) ɍɧɗ ɎɧɫɎɗɑə ɛɑɜɑɡɚɐ ɗɔəɔɔ ɛɑ-

ɜɑɗɚɘɌ ɝɞɑəɚɖ ɚɜɍɔɞ əɌ ɝɎɚɐ ɔ/ɔɗɔ ɚɝəɚɎɌ-

əɔɑ ɣɑɜɑɛɌ, ɣɞɚ ɝɚɚɞɎɑɞɝɞɎɚɎɌɗɚ ɞɫɒɖɚɘɟ 

Ɏɜɑɐɟ ɓɐɚɜɚɎɨɪ (ɞɌɍɗ. ʈ1).   

Ȼɚ ɔɞɚɏɟ ɔɓ 9 ɛɑɜɑɗɚɘɚɎ ɜɑɤɑɞɣɌɞɚɕ 

ɖɚɝɞɔ Ɏ ɚɍɗɌɝɞɔ ɘɑɐɔɌɗɨəɚɕ ɝɞɑəɖɔ ɚɜɍɔɞɧ, 

ɣɞɚ ɌəɌɞɚɘɔɣɑɝɖɔ ɫɎɗɫɑɞɝɫ ɏɗɌɓəɔɣəɚɕ ɛɗɌ-

ɝɞɔəɖɚɕ ɜɑɤɑɞɣɌɞɚɕ ɖɚɝɞɔ, Ɏ 2 (3%) ɝɗɟɣɌɫɡ 

ɎɧɫɎɗɑə ɛɑɜɑɡɚɐ ɗɔəɔɔ ɛɑɜɑɗɚɘɌ əɌ ɝɔɞɚ-

Ɏɔɐəɟɪ ɛɗɌɝɞɔəɖɟ, ɖɚɞɚɜɌɫ ɫɎɗɫɑɞɝɫ ɣɌɝɞɨɪ 

ɛɑɜɑɐəɑɕ ɣɑɜɑɛəɚɕ ɫɘɖɔ ɔ ɚɝəɚɎɌəɔɫ ɣɑɜɑɛɌ 

(ɜɔɝ. 1).  

ȾɌɍɗɔɢɌ ʈ1.    ȼɌɝɛɜɑɐɑɗɑəɔɑ ɛɌɢɔɑəɞɚɎ ɝ ɞɜɌɎɘɌɞɔɣɑɝɖɔɘɔ ɛɚɎɜɑɒɐɑəɔɫɘɔ 

ɚɜɍɔɞɧ ɛɚ ɖɚɝɞɫɘ ɝ ɛɑɜɑɡɚɐɚɘ əɌ ɝɎɚɐ/ɚɝəɚɎɌəɔɑ ɣɑɜɑɛɌ ɔ ɍɑɓ.   
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ȼɔɝ. 1 Ɍ (Fig. 1 Ɍ) 

 

ȼɔɝ. 1 ɍ (Fig. 1 b) 

 

ȼɔɝ. 1 Ɏ (Fig. 1 ɝ) 

 

ȼɔɝ. 1 ɏ (Fig. 1 d) 

ȼɔɝ. 1.      

Ɍ ð ȸȽȶȾ, ɗɔɢɑɎɚɕ ɝɖɑɗɑɞ, ɌɖɝɔɌɗɨəɧɕ ɝɜɑɓ, ɜɑɒɔɘ ɖɚɝɞəɚɏɚ ɚɖəɌ. ȴɓɚɗɔɜɚɎɌəəɧɕ ɛɑɜɑɗɚɘ ɘɑɐɔɌɗɨəɚɕ 

ɝɞɑəɖɔ ɗɑɎɚɕ ɚɜɍɔɞɧ ð ɏɗɌɓəɔɣəɚɕ ɛɗɌɝɞɔəɖɔ ɜɑɤɑɞɣɌɞɚɕ ɖɚɝɞɔ (Ɏɧɐɑɗɑə ɖɜɟɒɖɚɘ). ȳɑɗɑəɧɘ ɢɎɑɞɚɘ 

ɎɧɐɑɗɑəɌ ɣɌɝɞɨ ɜɑɤɑɞɣɌɞɚɕ ɖɚɝɞɔ, ɚɞəɚɝɫɥɌɫɝɫ ɖ ɗɔɢɑɎɚɘɟ ɝɖɑɗɑɞɟ; ɖɜɌɝəɧɘ ɢɎɑɞɚɘ ɎɧɐɑɗɑəɌ ɣɌɝɞɨ 

ɖɗɔəɚɎɔɐəɚɕ ɖɚɝɞɔ, ɚɞəɚɝɫɥɌɫɝɫ ɖ ɚɝəɚɎɌəɔɪ ɣɑɜɑɛɌ (ɞɑɗɚ).  

ɍ ð ȸȽȶȾ, ɗɔɢɑɎɚɕ ɝɖɑɗɑɞ, ɖɚɜɚəɌɗɨəɧɕ ɝɜɑɓ, ɜɑɒɔɘ ɖɚɝɞəɚɏɚ ɚɖəɌ. ȴɓɚɗɔɜɚɎɌəəɧɕ ɛɑɜɑɗɚɘ ɘɑɐɔɌɗɨ-

əɚɕ ɝɞɑəɖɔ ɗɑɎɚɕ ɚɜɍɔɞɧ ð ɏɗɌɓəɔɣəɚɕ ɛɗɌɝɞɔəɖɔ ɜɑɤɑɞɣɌɞɚɕ ɖɚɝɞɔ (Ɏɧɐɑɗɑə ɝɞɜɑɗɖɚɕ). ȳɑɗɑəɧɘ ɢɎɑ-

ɞɚɘ ɎɧɐɑɗɑəɌ ɣɌɝɞɨ ɜɑɤɑɞɣɌɞɚɕ ɖɚɝɞɔ, ɚɞəɚɝɫɥɌɫɝɫ ɖ ɗɔɢɑɎɚɘɟ ɝɖɑɗɑɞɟ (ɏɗɌɓəɔɣəɌɫ ɛɗɌɝɞɔəɖɌ); ɖɜɌɝ-

əɧɘ ɢɎɑɞɚɘ ɎɧɐɑɗɑəɌ ɣɌɝɞɨ ɜɑɤɑɞɣɌɞɚɕ ɖɚɝɞɔ, ɚɞəɚɝɫɥɌɫɝɫ ɖ ɚɝəɚɎɌəɔɪ ɣɑɜɑɛɌ (ɛɑɞɟɤɔəɧɕ ɏɜɑɍɑəɨ ɔ 

ɝɔɞɚɎɔɐəɌɫ ɛɗɌɝɞɔəɖɌ) ɔ ɘɌɗɧɑ ɖɜɧɗɨɫ ɖɗɔəɚɎɔɐəɚɕ ɖɚɝɞɔ. 

Ɏ ð ȽɡɑɘɌ, ɣɑɜɑɛ, ɝɌɏɔɞɞɌɗɨəɧɕ ɝɜɑɓ. ȳɑɗɑəɧɘ ɢɎɑɞɚɘ Ɏɧɐɑɗɑəɧ ɖɚɝɞɔ, ɚɞəɚɝɫɥɔɑɝɫ ɖ ɗɔɢɑɎɚɘɟ ɝɖɑɗɑɞɟ 

(ɛɑɜɑɐəɫɫ ɔ əɔɒəɫɫ ɝɞɑəɖɔ ɗɚɍəɚɏɚ ɝɔəɟɝɌ, əɚɝɚɎɌɫ ɖɚɝɞɨ); ɖɜɌɝəɧɘ ɢɎɑɞɚɘ Ɏɧɐɑɗɑəɧ ɖɚɝɞɔ, ɚɞəɚɝɫ-

ɥɔɑɝɫ ɖ ɚɝəɚɎɌəɔɪ ɣɑɜɑɛɌ (ɛɑɞɟɤɔəɧɕ ɏɜɑɍɑəɨ ɔ ɝɔɞɚɎɔɐəɌɫ ɛɗɌɝɞɔəɖɌ ɜɑɤɑɞɣɌɞɚɕ ɖɚɝɞɔ, ɓɌɐəɫɫ 

ɝɞɑəɖɌ ɗɚɍəɚɏɚ ɝɔəɟɝɌ); ɏɚɗɟɍɧɘ ɢɎɑɞɚɘ Ɏɧɐɑɗɑəɧ ɖɚɝɞɔ, ɚɞəɚɝɫɥɔɑɝɫ ɖ ɝɎɚɐɟ ɣɑɜɑɛɌ. 

ɏ ð ȽɡɑɘɌ, ɜɑɤɑɞɣɌɞɌɫ ɖɚɝɞɨ. ȳɑɗɑəɧɘ ɢɎɑɞɚɘ ɎɧɐɑɗɑəɌ ɣɌɝɞɨ ɜɑɤɑɞɣɌɞɚɕ ɖɚɝɞɔ, ɚɞəɚɝɫɥɌɫɝɫ ɖ ɗɔɢɑ-

Ɏɚɘɟ ɝɖɑɗɑɞɟ (ɖɗɑɞɖɔ ɜɑɤɑɞɣɌɞɚɕ ɖɚɝɞɔ ɔ ɏɗɌɓəɔɣəɧɑ ɛɗɌɝɞɔəɖɔ); ɖɜɌɝəɧɘ ɢɎɑɞɚɘ ɎɧɐɑɗɑəɌ ɣɌɝɞɨ ɜɑ-

ɤɑɞɣɌɞɚɕ ɖɚɝɞɔ, ɚɞəɚɝɫɥɌɫɝɫ ɖ ɚɝəɚɎɌəɔɪ ɣɑɜɑɛɌ (ɛɑɞɟɤɔəɧɕ ɏɜɑɍɑəɨ ɔ ɝɔɞɚɎɔɐəɌɫ ɛɗɌɝɞɔəɖɌ ɜɑɤɑɞ-

ɣɌɞɚɕ ɖɚɝɞɔ). 
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Fig. 1.   

a ð MSCT, facial skeleton, axial slice, bone window mode. Isolated fracture of the medial orbital wall - the or-

bital plate of the ethmo id bone (circled). The part of the ethmoid bone related to the facial skeleton is high-

lighted in green; the part of the sphenoid bone related to the skull base (body) is highlighted in red.   

b ð MSCT, facial skeleton, coronal slice, bone window mode. Isol ated fracture of the medial orbital wall - the 

orbital plate of the ethmoid bone (arrow). The part of the ethmoid bone related to the facial skeleton (orbital 

plate) is highlighted in green; the part of the ethmoid bone related to the skull base (crista ga lli and cribriform 

plate) and the small wings of the sphenoid bone are highlighted in red.   

c ð diagram, skull, sagittal section. Bones related to the facial skeleton (anterior and lower walls of the frontal 

sinus, nasal bone) are highlighted in green; bo nes related to the base of the skull are highlighted in red (cris-

ta galli and cribriform plate of the ethmoid bone, posterior wall of the frontal sinus); the bones belonging to 

the base of skull are highlighted in blue.   

d ð diagram, ethmoid bone. The par t of the ethmoid bone related to the facial skeleton (ethmoid bone cells 

and orbital plates) is highlighted in green; the part of the ethmoid bone related to the skull base (crista galli 

and cribriform plate of the ethmoid bone) is highlighted in red.   

 

ȼɔɝ. 2 Ɍ (Fig. 2 Ɍ) 

 

ȼɔɝ. 2 ɍ (Fig. 2 b) 

 

ȼɔɝ. 2 Ɏ (Fig. 2 ɝ) 

ȼɔɝ. 2.      

Ɍ ð ȸȽȶȾ, ɗɔɢɑɎɚɕ ɝɖɑɗɑɞ, ɝɌɏɔɞɞɌɗɨəɧɕ ɝɜɑɓ, ɜɑɒɔɘ ɖɚɝɞəɚɏɚ ɚɖəɌ. ȴɝɝɗɑɐɚɎɌəɔɑ ɍɑɓ ɖɚɝɞəɚ-

ɞɜɌɎɘɌɞɔɣɑɝɖɔɡ ɔɓɘɑəɑəɔɕ. ȳɑɗɑəɧɘ ɢɎɑɞɚɘ ɎɧɐɑɗɑəɌ ɣɌɝɞɨ ɗɚɍəɚɕ ɖɚɝɞɔ, ɚɞəɚɝɫɥɌɫɝɫ ɖ ɗɔɢɑɎɚɘɟ 

ɝɖɑɗɑɞɟ (ɛɑɜɑɐəɫɫ ɔ əɔɒəɫɫ ɝɞɑəɖɔ ɗɚɍəɚɏɚ ɝɔəɟɝɌ); ɖɜɌɝəɧɘ ɢɎɑɞɚɘ Ɏɧɐɑɗɑəɧ ɖɚɝɞɔ, ɚɞəɚɝɫɥɔɑɝɫ ɖ 

ɚɝəɚɎɌəɔɪ ɣɑɜɑɛɌ (ɓɌɐəɫɫ ɝɞɑəɖɌ ɗɚɍəɚɏɚ ɝɔəɟɝɌ); ɏɚɗɟɍɧɘ ɢɎɑɞɚɘ Ɏɧɐɑɗɑəɧ ɖɚɝɞɔ, ɚɞəɚɝɫɥɔɑɝɫ ɖ ɝɎɚ-

ɐɟ ɣɑɜɑɛɌ. 

ɍ ð ȸȽȶȾ, ɗɔɢɑɎɚɕ ɝɖɑɗɑɞ, ɝɌɏɔɞɞɌɗɨəɧɕ ɝɜɑɓ, ɜɑɒɔɘ ɖɚɝɞəɚɏɚ ɚɖəɌ. ȶɚɝɞəɚ-ɞɜɌɎɘɌɞɔɣɑɝɖɔɑ ɔɓɘɑəɑəɔɫ 

ɣɌɝɞɔ ɗɚɍəɚɕ ɖɚɝɞɔ, ɚɞəɚɝɫɥɑɕɝɫ ɖ ɗɔɢɑɎɚɘɟ ɝɖɑɗɑɞɟ (ɓɑɗɑəɧɑ ɝɞɜɑɗɖɔ) ð ɛɑɜɑɐəɫɫ ɔ əɔɒəɫɫ ɝɞɑəɖɔ 

ɗɚɍəɚɏɚ ɝɔəɟɝɌ.  

Ɏ ð ȸȽȶȾ, ɗɔɢɑɎɚɕ ɝɖɑɗɑɞ, ɝɌɏɔɞɞɌɗɨəɧɕ ɝɜɑɓ, ɜɑɒɔɘ ɖɚɝɞəɚɏɚ ɚɖəɌ. ȶɚɝɞəɚ-ɞɜɌɎɘɌɞɔɣɑɝɖɔɑ ɔɓɘɑəɑəɔɫ 

ɣɌɝɞɔ ɗɚɍəɚɕ ɖɚɝɞɔ, ɚɞəɚɝɫɥɑɕɝɫ ɖ ɗɔɢɑɎɚɘɟ ɝɖɑɗɑɞɟ ð ɛɑɜɑɐəɫɫ ɔ əɔɒəɫɫ ɝɞɑəɖɔ ɗɚɍəɚɏɚ ɝɔəɟɝɌ (ɓɑɗɑ-

əɌɫ ɝɞɜɑɗɖɌ), ɔ ɣɌɝɞɔ ɖɚɝɞɔ, ɚɞəɚɝɫɥɑɕɝɫ ɖ ɚɝəɚɎɌəɔɪ ɣɑɜɑɛɌ ð ɓɌɐəɫɫ ɝɞɑəɖɌ ɗɚɍəɚɏɚ ɝɔəɟɝɌ (ɖɜɌɝəɌɫ 

ɝɞɜɑɗɖɌ).   
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Ȼɜɔ ɛɑɜɑɗɚɘɑ Ɏɑɜɡəɑɕ ɝɞɑəɖɔ ɚɜɍɔɞɧ, 

ɖɚɞɚɜɌɫ ɚɍɜɌɓɚɎɌəɌ ɏɗɌɓəɔɣəɚɕ ɛɚɎɑɜɡəɚ-

ɝɞɨɪ ɗɚɍəɚɕ ɖɚɝɞɔ ɔ ɫɎɗɫɑɞɝɫ ɐəɚɘ ɛɑɜɑɐəɑɕ 

ɣɑɜɑɛəɚɕ ɫɘɖɔ, ɚɝəɚɎɌəɔɑ ɣɑɜɑɛɌ əɑ ɍɧɗɚ 

ɎɚɎɗɑɣɑəɚ Ɏ 2 ɝɗɟɣɌɫɡ (3%) ɔɓ 19 (28%) (ɜɔɝ. 

2).  

ȱɝɗɔ ɗɔəɔɫ ɛɑɜɑɗɚɘɌ Ɏɑɜɡəɑɕ ɝɞɑəɖɔ 

ɚɜɍɔɞɧ ɍɧɗɌ ɔɓɚɗɔɜɚɎɌəɌ əɔɒəɑɕ ɝɞɑəɖɚɕ 

ɗɚɍəɚɕ ɛɌɓɟɡɔ, ɞɚ ɛɑɜɑɗɚɘ ɚɞəɚɝɔɗɔ ɖ ɗɔɢɑ-

Ɏɚɘɟ ɝɖɑɗɑɞɟ ɍɑɓ ɎɚɎɗɑɣɑəɔɫ ɚɝəɚɎɌəɔɫ, ɞɌɖ 

ɖɌɖ ɔɝɖɗɪɣɔɞɑɗɨəɚ Ɏ ɩɞɚɕ ɌəɌɞɚɘɔɣɑɝɖɚɕ 

ɣɌɝɞɔ ɏɗɌɓəɔɣəɚɕ ɛɚɎɑɜɡəɚɝɞɔ ɗɚɍəɚɕ ɖɚɝɞɔ 

ɚɞɝɟɞɝɞɎɟɑɞ ɞɎɑɜɐɌɫ ɘɚɓɏɚɎɌɫ ɚɍɚɗɚɣɖɌ ɔ 

ɖɚəɞɌɖɞ ɝ ɏɚɗɚɎəɧɘ ɘɚɓɏɚɘ (ɜɔɝ. 3).  

ȴɓ 17 (24,9%) ɛɑɜɑɗɚɘɚɎ Ɏ ɚɍɗɌɝɞɔ ɗɌ-

ɞɑɜɌɗɨəɚɕ ɝɞɑəɖɔ ɚɜɍɔɞɧ ɔ ɝ ɎɚɎɗɑɣɑəɔɑɘ 

ɍɚɗɨɤɚɏɚ ɖɜɧɗɌ ɖɗɔəɚɎɔɐəɚɕ ɖɚɝɞɔ ɛɚ ɡɚɐɟ 

ɖɗɔəɚɎɔɐəɚ-ɝɖɟɗɚɎɚɏɚ ɤɎɌ, ɛɑɜɑɡɚɐ ɗɔəɔɔ 

ɛɑɜɑɗɚɘɌ əɌ ɞɑɗɚ ɔ ɘɌɗɚɑ ɖɜɧɗɚ ɖɗɔəɚɎɔɐəɚɕ 

ɖɚɝɞɔ ɍɧɗ ɚɍəɌɜɟɒɑə Ɏ 3 (4,4%) ɝɗɟɣɌɫɡ (ɜɔɝ. 

4). 

Ȼɜɔ ɝɚɣɑɞɌəəɧɡ ɎɌɜɔɌəɞɌɡ ɛɑɜɑɗɚɘɚɎ 

ɝɞɑəɚɖ ɚɜɍɔɞ ɝɞɑɛɑəɨ ɎɜɑɐɌ ɓɐɚɜɚɎɨɪ ɘɑəɫ-

ɗɌɝɨ ɚɞ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚɕ ɔəɞɑɜɛɜɑɞɌɢɔɔ ɝ 

ɟɖɌɓɌəɔɑɘ ɛɚɐɜɚɍəɚɕ ɌəɌɞɚɘɔɔ ɣɌɝɞɑɕ ɖɗɔ-

əɚɎɔɐəɚɕ ɖɚɝɞɔ, ɎɚɎɗɑɣɑəəɧɡ Ɏ ɛɑɜɑɗɚɘ 

(ɜɔɝ. 5, 6). 

ȸɧ ɜɑɌɗɔɓɚɎɌɗɔ Ɍɗɏɚɜɔɞɘ ɜɑəɞɏɑəɚɗɚ-

ɏɔɣɑɝɖɚɕ ɔəɞɑɜɛɜɑɞɌɢɔɔ ɚɢɑəɖɔ ɛɑɜɑɗɚɘɚɎ 

ɝɞɑəɚɖ ɚɜɍɔɞ ɝ ɎɚɎɗɑɣɑəɔɑɘ ɍɚɗɨɤɚɏɚ ɖɜɧɗɌ 

ɖɗɔəɚɎɔɐəɚɕ ɖɚɝɞɔ, ɏɗɌɓəɔɣəɚɕ ɛɗɌɝɞɔəɖɔ 

ɜɑɤɑɞɣɌɞɚɕ ɖɚɝɞɔ ɔ ɏɗɌɓəɔɣəɚɕ ɛɚɎɑɜɡəɚɝɞɔ 

ɗɚɍəɚɕ ɖɚɝɞɔ, ɝɚɍɗɪɐɌɫ ɖɚɞɚɜɧɕ ɜɑəɞɏɑəɚɗɚ-

ɏɔɣɑɝɖɚɑ ɓɌɖɗɪɣɑəɔɑ ɍɟɐɑɞ əɚɝɔɞɨ ɔɝɣɑɜɛɧ-

ɎɌɪɥɟɪ ɔəɠɚɜɘɌɢɔɪ ɚ ɜɌɝɛɜɚɝɞɜɌəɑəɔɔ 

ɗɔəɔɔ ɛɑɜɑɗɚɘɌ əɌ ɝɎɚɐ ɔ/ɔɗɔ ɚɝəɚɎɌəɔɑ 

ɣɑɜɑɛɌ ɛɜɔ ɞɜɌɎɘɌɡ ɚɜɍɔɞ (ɞɌɍɗ. ʈ 2).  

ȰɚɝɞɚɎɑɜəɚ ɐɑɞɌɗɔɓɔɜɚɎɌɞɨ ɔ ɚɢɑəɔɞɨ 

ɡɚɐ ɗɔəɔɔ ɛɑɜɑɗɚɘɌ ɘɑɐɔɌɗɨəɚɕ, Ɏɑɜɡəɑɕ ɔ 

ɗɌɞɑɜɌɗɨəɚɕ ɝɞɑəɚɖ ɚɜɍɔɞ, Ɍ ɞɌɖɒɑ ɔɡ ɜɌɝ-

ɛɜɚɝɞɜɌəɑəɔɑ əɌ ɝɎɚɐ ɔ/ɔɗɔ ɚɝəɚɎɌəɔɑ ɣɑ-

ɜɑɛɌ ɝɞɌɗɚ Ɏɚɓɘɚɒəɧɘ ɞɚɗɨɖɚ ɛɜɔ ɛɚɝɞɜɚɑ-

əɔɔ 3D MPR ɜɑɖɚəɝɞɜɟɖɢɔɔ Ɏ  ɖɚɝɞəɚɘ ɚɖəɑ  

ɔ ɝɚɛɚɝɞɌɎɗɑəɔɔ Ɏɝɑɡ ɞɜɑɡ ɛɗɚɝɖɚɝɞɑɕ (Ɍɖɝɔ- 

 

Ɍɗɨəɚɕ, ɖɚɜɚəɌɗɨəɚɕ, ɝɌɏɔɞɞɌɗɨəɚɕ) Ɏ ɖɚə-

ɖɜɑɞəɚɕ ɞɚɣɖɑ. ȴɝɝɗɑɐɚɎɌəɔɫ ɝ ɞɚɗɥɔəɚɕ 

ɝɜɑɓɌ ɍɚɗɑɑ 0,5 ɘɘ əɑ ɛɚɐɗɑɒɌɗɔ ɐɚɝɞɚɎɑɜəɚɕ 

ɚɢɑəɖɑ ɎɎɔɐɟ əɔɓɖɚɏɚ ɜɌɓɜɑɤɑəɔɫ ɛɜɔ ɛɚ-

ɝɞɜɚɑəɔɔ ɞɜɑɡɛɗɚɝɖɚɝɞəɚɏɚ ɔɓɚɍɜɌɒɑəɔɫ.  Ȼɚ 

ɐɌəəɧɘ ɜɑəɞɏɑəɚɏɜɌɠɔɔ ɖɚɝɞɑɕ ɣɑɜɑɛɌ ɐɑɞɌ-

ɗɔɓɔɜɚɎɌɞɨ ɡɚɐ ɗɔəɔɔ ɛɑɜɑɗɚɘɌ ɝɞɑəɚɖ ɚɜɍɔɞ 

əɑ ɛɜɑɐɝɞɌɎɗɫɗɚɝɨ Ɏɚɓɘɚɒəɧɘ əɔ Ɏ ɚɐəɚɘ ɔɓ 

əɌɤɔɡ ɝɗɟɣɌɑɎ.  

Ⱥɍɝɟɒɐɑəɔɑ.  

Ⱥɞɜɚɕ ɛɜɚɍɗɑɘɚɕ Ɏ ɝɟɐɑɍəɚ-

ɘɑɐɔɢɔəɝɖɚɕ ɩɖɝɛɑɜɞɔɓɑ ɒɔɎɧɡ ɗɔɢ ɛɜɔ ɣɑ-

ɜɑɛəɚ-ɘɚɓɏɚɎɚɕ ɞɜɌɎɘɑ ɫɎɗɫɑɞɝɫ ɛɚɐɜɚɍəɌɫ ɔ 

ɐɚɝɞɚɎɑɜəɌɫ ɐɑɞɌɗɔɓɌɢɔɫ ɔɓɚɗɔɜɚɎɌəəɧɡ ɛɑ-

ɜɑɗɚɘɚɎ ɗɔɢɑɎɚɏɚ ɝɖɑɗɑɞɌ ɔ ɝɎɚɐɌ ɔ/ɔɗɔ ɚɝ-

əɚɎɌəɔɫ ɣɑɜɑɛɌ, ɞɌɖ ɖɌɖ ɩɞɚ ɫɎɗɫɑɞɝɫ ɚɝəɚ-

ɎɚɛɚɗɌɏɌɪɥɔɘ ɖɜɔɞɑɜɔɑɘ ɐɔɠɠɑɜɑəɢɔɌɢɔɔ 

ɞɫɒɖɚɏɚ ɎɜɑɐɌ ɓɐɚɜɚɎɨɫ. Ȯ ɪɜɔɐɔɣɑɝɖɚɕ ɔ 

ɝɟɐɑɍəɚɕ ɛɜɌɖɞɔɖɑ ȼɚɝɝɔɕɝɖɚɕ ɀɑɐɑɜɌɢɔɔ 

ɞɫɒɖɔɕ Ɏɜɑɐ ɓɐɚɜɚɎɨɪ ɛɚɐɜɌɓɟɘɑɎɌɑɞ ɟɏɚ-

ɗɚɎəɟɪ ɚɞɎɑɞɝɞɎɑəəɚɝɞɨ ɔ ɝɟɐɔɘɚɝɞɨ. Ȯ 

əɌɤɑɕ ɜɌɍɚɞɑ ɘɧ ɛɜɚɐɑɘɚəɝɞɜɔɜɚɎɌɗɔ, ɖɌɖ  

ɌəɌɞɚɘɔɣɑɝɖɌɫ ɐɑɞɌɗɔɓɌɢɔɫ ɡɚɐɌ ɛɑɜɑɗɚɘɚɎ 

ɗɚɍəɚɕ, ɖɗɔəɚɎɔɐəɚɕ ɔ ɜɑɤɑɞɣɌɞɚɕ ɖɚɝɞɑɕ ɝ 

ɛɑɜɑɣɔɝɗɑəɔɑɘ ɎɚɎɗɑɣɑəəɧɡ ɛɚɎɑɜɡəɚɝɞɑɕ, 

ɝɞɑəɚɖ ɔ ɝɞɜɟɖɞɟɜ ɘɚɒɑɞ Ɏɗɔɫɞɨ əɌ ɛɚɝɗɑɐɟ-

ɪɥɟɪ ɒɔɓəɨ ɔ ɓɐɚɜɚɎɨɑ ɛɜɔɣɌɝɞəɧɡ ɗɔɢ, ɔ 

əɌ ɐɌəəɧɕ ɘɚɘɑəɞ ɎɑɗɔɖɌɫ ɚɞɎɑɞɝɞɎɑəəɚɝɞɨ 

ɗɑɒɔɞ ɔɘɑəəɚ əɌ ɛɗɑɣɌɡ ɜɑəɞɏɑəɚɗɚɏɚɎ.  

ȹɑɚɞɦɑɘɗɑɘɚɕ ɣɌɝɞɨɪ Ɏ ɐɔɌɏəɚɝɞɔɖɑ ɖɚɝɞəɚ-

ɏɚ-ɞɜɌɎɘɌɞɔɣɑɝɖɔɡ ɔɓɘɑəɑəɔɕ ɚɜɍɔɞ ɫɎɗɫɑɞ-

ɝɫ ȸȽȶȾ, ɖɚɞɚɜɌɫ ɛɚɓɎɚɗɫɑɞ əɑ ɞɚɗɨɖɚ ɛɚɐ-

ɞɎɑɜɐɔɞɨ əɌɗɔɣɔɑ ɛɑɜɑɗɚɘɚɎ, əɚ ɔ ɚɡɌɜɌɖɞɑ-

ɜɔɓɚɎɌɞɨ ɐɔɝɞɌəɢɔɪ ɔ əɌɛɜɌɎɗɑəɔɑ ɡɚɐɌ 

əɌɜɟɤɑəɔɫ ɢɑɗɚɝɞəɚɝɞɔ ɝɞɑəɚɖ ɚɜɍɔɞ, ɣɞɚ 

ɫɎɗɫɑɞɝɫ ɚɝəɚɎɚɕ Ɏ Ɏɧəɑɝɑəɔɔ ɝɟɒɐɑəɔɫ ɚ 

ɎɚɎɗɑɣɑəɔɔ ɝɎɚɐɌ ɔ/ɔɗɔ ɚɝəɚɎɌəɔɫ ɣɑɜɑɛɌ 

[4].   

 Ȯ  ɗɔɞɑɜɌɞɟɜɑ ɛɚ ɝɟɐɑɍəɚ-ɘɑɐɔɢɔəɝɖɚɕ 

ɩɖɝɛɑɜɞɔɓɑ ɚɝɎɑɥɌɗɌɝɨ ɛɚɓɔɢɔɫ  ɚɢɑəɖɔ ɛɑ-

ɜɑɗɚɘɚɎ ɜɑɤɑɞɣɌɞɚɕ ɖɚɝɞɔ, ɝɚɏɗɌɝəɚ ɖɚɞɚɜɚɕ 

ɖ ɞɫɒɖɚɘɟ Ɏɜɑɐɟ ɓɐɚɜɚɎɨɫ ɝɞɚɔɞ ɚɞəɚɝɔɞɨ 

ɞɚɗɨɖɚ ɛɑɜɑɗɚɘ ɝɔɞɚɎɔɐəɚɕ ɛɗɌɝɞɔəɖɔ ɜɑ-

ɤɑɞɣɌɞɚɕ ɖɚɝɞɔ, ɣɞɚ  ɓɌɖɜɑɛɗɑəɚ Ɏ ɠɚɜɘɟɗɔ- 

Fig. 2.      

a ð MSCT, facial skeleto n, sagittal slice, bone window mode. Study without bone -traumatic changes. The part 

of the frontal bone related to the facial skeleton (the anterior and lower walls of the frontal sinus) is highlight-

ed in green; the bones of the skull base (posterior wall of the frontal sinus) are highlighted in red; the bones 

of the skull base are highlighted in blue.   

b ð MSCT, facial skeleton, sagittal slice, bone window mode. Bone -traumatic changes in the part of the 

frontal bone related to the facial skeleton (green a rrows) ð the anterior and lower walls of the frontal sinus.   

c ð MSCT, facial skeleton, sagittal slice, bone window mode. Bone -traumatic changes in the part of the frontal 

bone related to the facial skeleton ð the anterior and lower walls of the frontal s inus (green arrow), and the 

part of the bone related to the skull base ð the posterior wall of the frontal sinus (red arrow).  
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ȼɔɝ. 3 Ɍ (Fig. 3 Ɍ) 

 

ȼɔɝ. 3 ɍ (Fig. 3 b) 

ȼɔɝ. 3.      

Ɍ ð ȸȽȶȾ, ɗɔɢɑɎɚɕ ɝɖɑɗɑɞ, ɝɌɏɔɞɞɌɗɨəɧɕ ɝɜɑɓ, ɜɑɒɔɘ ɖɚɝɞəɚɏɚ ɚɖəɌ. ȶɚɝɞəɚ-ɞɜɌɎɘɌɞɔɣɑɝɖɔɑ ɔɓɘɑəɑəɔɫ 

Ɏɑɜɡəɑɕ ɝɞɑəɖɔ ɚɜɍɔɞɧ, ɚɍɜɌɓɚɎɌəəɚɕ ɏɗɌɓəɔɣəɚɕ ɛɚɎɑɜɡəɚɝɞɨɪ ɗɚɍəɚɕ ɖɚɝɞɔ, ɚɞəɚɝɫɥɑɕɝɫ ɖ ɚɝəɚɎɌ-

əɔɪ ɣɑɜɑɛɌ (ɖɜɌɝəɌɫ ɝɞɜɑɗɖɌ). ȳɑɗɑəɧɘ ɢɎɑɞɚɘ ɎɧɐɑɗɑəɌ ɣɌɝɞɨ ɗɚɍəɚɕ ɖɚɝɞɔ, ɚɞəɚɝɫɥɌɫɝɫ ɖ ɗɔɢɑɎɚɘɟ 

ɝɖɑɗɑɞɟ (ɛɑɜɑɐəɫɫ ɔ əɔɒəɫɫ ɝɞɑəɖɔ ɗɚɍəɚɏɚ ɝɔəɟɝɌ); ɖɜɌɝəɧɘ ɢɎɑɞɚɘ Ɏɧɐɑɗɑəɧ ɖɚɝɞɔ, ɚɞəɚɝɫɥɔɑɝɫ ɖ 

ɚɝəɚɎɌəɔɪ ɣɑɜɑɛɌ (ɓɌɐəɫɫ ɝɞɑəɖɌ ɗɚɍəɚɏɚ ɝɔəɟɝɌ, ɏɗɌɓəɔɣəɌɫ ɛɚɎɑɜɡəɚɝɞɨ ɗɚɍəɚɕ ɖɚɝɞɔ); ɏɚɗɟɍɧɘ ɢɎɑ-

ɞɚɘ Ɏɧɐɑɗɑəɧ ɖɚɝɞɔ, ɚɞəɚɝɫɥɔɑɝɫ ɖ ɝɎɚɐɟ ɣɑɜɑɛɌ. 

ɍ ð ȸȽȶȾ, ɗɔɢɑɎɚɕ ɝɖɑɗɑɞ, ɖɚɜɚəɌɗɨəɧɕ ɝɜɑɓ, ɜɑɒɔɘ ɖɚɝɞəɚɏɚ ɚɖəɌ. ȶɚɝɞəɚ-ɞɜɌɎɘɌɞɔɣɑɝɖɔɑ ɔɓɘɑəɑəɔɫ 

Ɏɑɜɡəɑɕ ɝɞɑəɖɔ ɚɜɍɔɞɧ, ɚɍɜɌɓɚɎɌəəɚɕ ɏɗɌɓəɔɣəɚɕ ɛɚɎɑɜɡəɚɝɞɨɪ ɗɚɍəɚɕ ɖɚɝɞɔ, ɚɞəɚɝɫɥɑɕɝɫ ɖ ɚɝəɚɎɌ-

əɔɪ ɣɑɜɑɛɌ (ɖɜɌɝəɧɕ ɖɜɟɒɚɖ). ȶɜɌɝəɧɘ ɢɎɑɞɚɘ Ɏɧɐɑɗɑəɧ ɖɚɝɞɔ, ɚɞəɚɝɫɥɔɑɝɫ ɖ ɚɝəɚɎɌəɔɪ ɣɑɜɑɛɌ. 

Fig. 3.      

a ð MSCT, facial  skeleton , sagittal  slice , bone  window  mode . Bone -traumatic changes of the upper orbital 

wall, formed by the orbital surf ace of the frontal bone, related to the skull base (red arrow). The part of the 

frontal bone related to the facial skeleton (the anterior and lower walls of the frontal sinus) is highlighted in 

green; bones related to the skull base (posterior wall of the frontal sinus, orbital surface of the frontal bone) 

are highlighted in red; the bones of the skull base are highlighted in blue.  

b ð MSCT, facial skeleton, coronal slice, bone window mode. Bone -traumatic changes of the upper orbital 

wall, formed by the or bital surface of the frontal bone, related to the skull base (red circle). The bones of the 

skull base are highlighted in red.  

 

ȼɔɝ. 4 Ɍ (Fig. 4 Ɍ) 

 

ȼɔɝ. 4 ɍ (Fig. 4 b) 

 

ȼɔɝ. 4 Ɏ (Fig. 4 c ) 
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ȼɔɝ. 4.      

Ɍ ð ȸȽȶȾ, ɗɔɢɑɎɚɕ ɝɖɑɗɑɞ, ɌɖɝɔɌɗɨəɧɕ ɝɜɑɓ, ɜɑɒɔɘ ɖɚɝɞəɚɏɚ ɚɖəɌ. ȶɚɝɞəɚ-ɞɜɌɎɘɌɞɔɣɑɝɖɔɑ ɔɓɘɑəɑəɔɫ 

ɗɌɞɑɜɌɗɨəɚɕ ɝɞɑəɖɔ ɗɑɎɚɕ ɚɜɍɔɞɧ, ɚɞəɚɝɫɥɔɑɝɫ ɖ ɖɚɝɞɫɘ ɗɔɢɑɎɚɏɚ ɣɑɜɑɛɌ, ɛɑɜɑɗɚɘ ɛɚ ɡɚɐɟ ɖɗɔəɚɎɔɐəɚ-

ɝɖɟɗɚɎɚɏɚ ɤɎɌ (ɓɑɗɑəɧɕ ɖɜɟɒɚɖ). ȳɑɗɑəɧɘ ɢɎɑɞɚɘ ɎɧɐɑɗɑəɌ ɣɌɝɞɨ ɖɚɝɞɔ, ɚɞəɚɝɫɥɌɫɝɫ ɖ ɗɔɢɑɎɚɘɟ ɝɖɑ-

ɗɑɞɟ (ɝɖɟɗɚɎɌɫ ɖɚɝɞɨ); ɖɜɌɝəɧɘ ɢɎɑɞɚɘ ɎɧɐɑɗɑəɌ ɖɚɝɞɨ, ɚɞəɚɝɫɥɌɫɝɫ ɖ ɚɝəɚɎɌəɔɪ ɣɑɜɑɛɌ (ɖɗɔəɚɎɔɐəɌɫ 

ɖɚɝɞɨ), ɏɚɗɟɍɧɘ ɢɎɑɞɚɘ Ɏɧɐɑɗɑəɧ ɖɚɝɞɔ, ɚɞəɚɝɫɥɔɑɝɫ ɖ ɝɎɚɐɟ ɣɑɜɑɛɌ. 

ɍ ð ȸȽȶȾ, ɗɔɢɑɎɚɕ ɝɖɑɗɑɞ, ɖɚɜɚəɌɗɨəɧɕ ɝɜɑɓ, ɜɑɒɔɘ ɖɚɝɞəɚɏɚ ɚɖəɌ. ȶɚɝɞəɚ-ɞɜɌɎɘɌɞɔɣɑɝɖɔɑ ɔɓɘɑəɑəɔɫ 

ɗɌɞɑɜɌɗɨəɚɕ ɝɞɑəɖɔ ɗɑɎɚɕ ɚɜɍɔɞɧ, ɚɞəɚɝɫɥɔɑɝɫ ɖ ɖɚɝɞɫɘ ɗɔɢɑɎɚɏɚ ɣɑɜɑɛɌ, ɛɑɜɑɗɚɘ ɛɚ ɡɚɐɟ ɖɗɔəɚɎɔɐəɚ-

ɝɖɟɗɚɎɚɏɚ ɤɎɌ (ɓɑɗɑəɧɕ ɖɜɟɒɚɖ). ȳɑɗɑəɧɘ ɢɎɑɞɚɘ ɎɧɐɑɗɑəɌ ɣɌɝɞɨ ɖɚɝɞɔ, ɚɞəɚɝɫɥɌɫɝɫ ɖ ɗɔɢɑɎɚɘɟ ɝɖɑ-

ɗɑɞɟ (ɝɖɟɗɚɎɌɫ ɖɚɝɞɨ).  

Ɏ ð ȽɡɑɘɌ, ɣɑɜɑɛ, ɌɖɝɔɌɗɨəɧɕ ɝɜɑɓ. ȳɑɗɑəɧɘ ɢɎɑɞɚɘ ɎɧɐɑɗɑəɌ ɣɌɝɞɨ ɝɖɟɗɚɎɚɕ ɖɚɝɞɔ, ɚɞəɚɝɫɥɌɫɝɫ ɖ ɗɔ-

ɢɑɎɚɘɟ ɝɖɑɗɑɞɟ; ɖɜɌɝəɧɘ ɢɎɑɞɚɘ ɎɧɐɑɗɑəɌ ɖɗɔəɚɎɔɐəɌɫ ɖɚɝɞɨ, ɚɞəɚɝɫɥɌɫɝɫ ɖ ɚɝəɚɎɌəɔɪ ɣɑɜɑɛɌ, ɝɔ-

əɔɘ ɢɎɑɞɚɘ ɎɧɐɑɗɑəɌ ɏɗɌɓəɔɣəɌɫ ɛɚɎɑɜɡəɚɝɞɨ ɖɗɔəɚɎɔɐəɚɕ ɖɚɝɞɔ, ɜɚɓɚɎɌɫ ɝɞɜɑɗɖɌ ð ɖɗɔəɚɎɔɐəɚ-

ɝɖɟɗɚɎɚɕ ɤɚɎ. 

Fig. 4.      

a ð MSCT, facial skeleton, axial slice, bone window mode. There are bone -traumatic changes of the left lateral 

orbital wall related to the bones of the facial skeleton, fracture along the sphenoid -zygomatic suture (green 

circle). The part of the bon e related to the facial skeleton (zygomatic bone) is highlighted in green; the bone 

related to the skull base (sphenoid bone) is highlighted in red; the bones of the skull base are highlighted in 

blue.  

b ð MSCT, facial skeleton, coronal section, bone wind ow mode. There are bone -traumatic changes of the left 

lateral orbital wall related to the bones of the facial skeleton, fracture along the sphenoid -zygomatic suture 

(green circle). The part of the bone related to the facial skeleton (zygomatic bone) is hig hlighted in green.   

c ð diagram, skull, axial slice. The part of the zygomatic bone that belongs to the facial skeleton is highlighted 

in green; the sphenoid bone, which belongs to the base of the skull is highlighted in red; the orbital surface of 

the sp henoid bone is highlighted in blue; the pink arrow is the sphenoid -zygomatic suture.  

 

ȼɔɝ. 5 Ɍ (Fig. 5 Ɍ) 

 

ȼɔɝ. 5 ɍ (Fig. 5 b) 
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ȼɔɝ. 5.      

Ɍ ð ȸȽȶȾ, ɗɔɢɑɎɚɕ ɝɖɑɗɑɞ, ɌɖɝɔɌɗɨəɧɕ ɝɜɑɓ, ɜɑɒɔɘ ɖɚɝɞəɚɏɚ ɚɖəɌ. ȶɚɝɞəɚ-ɞɜɌɎɘɌɞɔɣɑɝɖɔɑ ɔɓɘɑəɑəɔɫ 

ɛɑɜɑɐəɑɏɚ ɚɞɐɑɗɌ ɗɌɞɑɜɌɗɨəɚɕ ɝɞɑəɖɔ ɛɜɌɎɚɕ ɚɜɍɔɞɧ ɔ Ɏ ɚɍɗɌɝɞɔ ɖɗɔəɚɎɔɐəɚ-ɝɖɟɗɚɎɚɏɚ ɤɎɌ, ɚɞəɚɝɫɥɔ-

ɑɝɫ ɖ ɖɚɝɞɫɘ ɗɔɢɑɎɚɏɚ ɣɑɜɑɛɌ (ɓɑɗɑəɧɕ ɢɎɑɞ, ɓɑɗɑəɧɕ ɖɜɟɒɚɖ). ȶɚɝɞəɚ-ɞɜɌɎɘɌɞɔɣɑɝɖɔɑ ɔɓɘɑəɑəɔɫ ɓɌɐ-

əɑɏɚ ɚɞɐɑɗɌ ɗɌɞɑɜɌɗɨəɚɕ ɝɞɑəɖɔ ɛɜɌɎɚɕ ɚɜɍɔɞɧ Ɏ ɚɍɗɌɝɞɔ ɍɚɗɨɤɚɏɚ ɖɜɧɗɌ ɖɗɔəɚɎɔɐəɚɕ ɖɚɝɞɔ ɝ ɜɌɝɛɜɚ-

ɝɞɜɌəɑəɔɑɘ ɗɔəɔɔ ɛɑɜɑɗɚɘɌ əɌ ɏɗɌɓəɔɣəɟɪ ɔ ɘɚɓɏɚɎɟɪ ɛɚɎɑɜɡəɚɝɞɔ, ɚɞəɚɝɫɥɔɑɝɫ ɖ ɚɝəɚɎɌəɔɪ ɣɑɜɑɛɌ 

(ɖɜɌɝəɧɕ ɢɎɑɞ, ɖɜɌɝəɧɕ ɖɜɟɒɚɖ). 

ɍ ð ȸȽȶȾ, ɗɔɢɑɎɚɕ ɝɖɑɗɑɞ, ɖɚɜɚəɌɗɨəɧɕ ɝɜɑɓ, ɜɑɒɔɘ ɖɚɝɞəɚɏɚ ɚɖəɌ. ȶɚɝɞəɚ-ɞɜɌɎɘɌɞɔɣɑɝɖɔɑ ɔɓɘɑəɑəɔɫ 

ɗɌɞɑɜɌɗɨəɚɕ ɝɞɑəɖɔ ɛɜɌɎɚɕ ɚɜɍɔɞɧ, ɚɞəɚɝɫɥɔɑɝɫ ɖ ɖɚɝɞɫɘ ɗɔɢɑɎɚɏɚ ɣɑɜɑɛɌ (ɓɑɗɑəɧɕ ɢɎɑɞ, ɓɑɗɑəɧɑ 

ɝɞɜɑɗɖɔ). ȶɚɝɞəɚ-ɞɜɌɎɘɌɞɔɣɑɝɖɔɑ ɔɓɘɑəɑəɔɫ ɗɌɞɑɜɌɗɨəɚɕ ɝɞɑəɖɔ ɛɜɌɎɚɕ ɚɜɍɔɞɧ ɝ ɎɚɎɗɑɣɑəɔɑɘ ɏɗɌɓ-

əɔɣəɚɕ ɔ ɘɚɓɏɚɎɚɕ ɛɚɎɑɜɡəɚɝɞɑɕ ɖɗɔəɚɎɔɐəɚɕ ɖɚɝɞɔ, ɚɞəɚɝɫɥɔɑɝɫ ɖ ɚɝəɚɎɌəɔɪ ɣɑɜɑɛɌ (ɖɜɌɝəɧɕ ɢɎɑɞ, 

ɖɜɌɝəɌɫ ɝɞɜɑɗɖɌ). 

Fig. 5.      

a ð MSCT, facial skeleton, axial slice, bone window mode. There are bone -traumatic changes in the anterior 

part of the right orbital lateral wall and in the area of the sphenoid -zygomatic suture, related to the  bones of 

the facial skull (green color, green circle). There are bone -traumatic changes in the posterior part of the right 

orbital lateral wall in the area of the greater wing of the sphenoid bone with the extension of the fracture line 

to the orbital and  medullary surfaces related to the skull base (red color, red circle).  

b ð MSCT, facial skeleton, coronal slice, bone window mode. There are bone -traumatic changes of the right 

orbital lateral wall related to the bones of the facial skeleton (green, green  arrows). There are bone -traumatic 

changes of the right lateral orbital wall, involving the orbital and medullary surfaces of the sphenoid bone, 

related to the skull base (red, red arrow).  

 

ȼɔɝ. 6 Ɍ (Fig. 6 Ɍ) 

 

ȼɔɝ. 6 ɍ (Fig. 6 b) 

 

ȼɔɝ. 6 Ɏ (Fig. 6 ɝ) 

 

ȼɔɝ. 6 ɏ (Fig. 6 d) 

 

ȼɔɝ. 6 ɏ (Fig. 6 e) 
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ɜɚɎɖɑ ɛ. 6.1.2. ɘɑɐɔɢɔəɝɖɔɡ ɖɜɔɞɑɜɔɑɎ  ɠɜɌ-

ɓɚɕ çɛɑɜɑɗɚɘ ɚɝəɚɎɌəɔɫ ɣɑɜɑɛɌè [5]. ȮɌɒəɚ 

ɚɞɘɑɞɔɞɨ, ɣɞɚ ɐɑɠɔəɔɢɔɫ Ɏɧɤɑ ɔɓɗɚɒɑəəɚɏɚ  

ɛɟəɖɞɌ ɘɑɐɔɢɔəɝɖɔɡ ɖɜɔɞɑɜɔɑɎ, əɑ ɚɞɚɍɜɌ-

ɒɌɑɞ ɖɚəɖɜɑɞəɧɡ ɌəɌɞɚɘɔɣɑɝɖɔɡ ɝɞɜɟɖɞɟɜ 

ɜɑɤɑɞɣɌɞɚɕ ɖɚɝɞɔ, ɔ ɗɔɤɨ ɖɚɝɎɑəəɚ ɟɖɌɓɧ-

ɎɌɑɞ ɝɔɞɚɎɔɐəɟɪ ɛɗɌɝɞɔəɖɟ, ɖɚɞɚɜɌɫ  ɟɣɌɝɞ-

Ɏɟɑɞ Ɏ ɠɚɜɘɔɜɚɎɌəɔɔ ɘɚɓɏɚɎɚɏɚ ɣɑɜɑɛɌ ɔ ɫɎ-

ɗɫɑɞɝɫ ɢɑəɞɜɚɘ ɚɝəɚɎɌəɔɫ ɣɑɜɑɛɌ Ɏ ɚɍɗɌɝɞɔ 

ɛɑɜɑɐəɑɕ ɣɑɜɑɛəɚɕ ɫɘɖɔ.  Ȯɘɑɝɞɑ ɝ ɞɑɘ ɐɑ-

ɠɔəɔɢɔɫ ɛ. 6.1.2.  ɘɑɐɔɢɔəɝɖɔɡ ɖɜɔɞɑɜɔɑɎ 

əɑ ɝɚɐɑɜɒɔɞ ɠɚɜɘɟɗɔɜɚɎɚɖ, ɖɌɝɌɪɥɔɡɝɫ 

ɞɚɗɨɖɚ ɝɔɞɚɎɔɐəɚɕ ɛɗɌɝɞɔəɖɔ, ɣɞɚ əɑ ɛɚɓɎɚ-

ɗɫɑɞ ɔɝɖɗɪɣɔɞɨ ɛɑɜɑɗɚɘɧ  ɌəɌɞɚɘɔɣɑɝɖɔɡ 

ɝɚɝɞɌɎɗɫɪɥɔɡ ɜɑɤɑɞɣɌɞɚɕ ɖɚɝɞɔ, ɟɣɌɝɞɎɟɪ-

ɥɔɡ Ɏ ɠɚɜɘɔɜɚɎɌəɔɔ ɖɌɖ ɘɚɓɏɚɎɚɏɚ ɣɑɜɑɛɌ, 

ɞɌɖ ɔ ɗɔɢɑɎɚɏɚ ɝɖɑɗɑɞɌ. ȽɚɚɞɎɑɞɝɞɎɑəəɚ, ɔɓɚ-

ɗɔɜɚɎɌəəɧɕ ɛɑɜɑɗɚɘ ɏɗɌɓəɔɣəɚɕ ɛɗɌɝɞɔəɖɔ 

ɜɑɤɑɞɣɌɞɚɕ ɖɚɝɞɔ əɑ Ɏɑɜəɚ ɞɜɌɖɞɚɎɌɞɨ ɖɌɖ 

ɛɑɜɑɗɚɘ ɚɝəɚɎɌəɔɫ ɣɑɜɑɛɌ, əɚ ɛɜɔ ɜɌɝɛɜɚ-

ɝɞɜɌəɑəɔɔ ɗɔəɔɔ ɛɑɜɑɗɚɘɌ əɌ ɝɔɞɚɎɔɐəɟɪ 

ɛɗɌɝɞɔəɖɟ Ɏ ɝɚɎɚɖɟɛəɚɝɞɔ ɝ ɏɑɘɚɝɔəɟɝɚɘ ɚɝ 

 

əɚɎəɚɕ ɛɌɓɟɡɔ ɟɒɑ ɜɑɏɔɝɞɜɔɜɟɑɞɝɫ ɟɏɜɚɓɌ 

ɐɗɫ ɒɔɓəɔ ɝɚ Ɏɝɑɘɔ ɎɧɞɑɖɌɪɥɔɘɔ Ɏɑɜɚɫɞ-

əɧɘɔ ɚɝɗɚɒəɑəɔɫɘɔ Ɏ Ɏɔɐɑ ɔəɠɔɢɔɜɚɎɌəɔɫ 

ɚɍɚɗɚɣɑɖ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɔ ɗɔɖɎɚɜəɚɏɚ ɝɚ-

ɐɑɜɒɔɘɚɏɚ. ȾɌɖɚɕ ɛɑɜɑɗɚɘ ɍɟɐɑɞ ɚɢɑəɔɎɌɞɨ-

ɝɫ ɖɌɖ ɞɫɒɖɔɕ ɛɚ ɛɜɔɓəɌɖɟ ɚɛɌɝəɚɝɞɔ ɐɗɫ 

ɒɔɓəɔ. ȴɘɑəəɚ ɛɚ ɩɞɔɘ ɛɜɔɣɔəɌɘ ɎɌɒəɚ 

ɛɚəɔɘɌɞɨ, ɣɞɚ ɛɚɐ ɐɑɕɝɞɎɔɑ ɛɟəɖɞɌ 6.1.2. 

ɞɑɚɜɑɞɔɣɑɝɖɔ ɛɚɛɌɐɌɪɞ ɛɑɜɑɗɚɘɧ Ɏɝɑɡ ɌəɌ-

ɞɚɘɔɣɑɝɖɔɡ ɚɍɜɌɓɚɎɌəɔɕ ɖɚɝɞɑɕ, ɟɣɌɝɞɎɟɪ-

ɥɔɡ Ɏ ɠɚɜɘɔɜɚɎɌəɔɔ ɘɚɓɏɚɎɚɕ ɣɌɝɞɔ ɣɑɜɑɛɌ 

[6].  

Ȼɜɔ ɛɜɚɎɑɐɑəɔɔ ɝɟɐɑɍəɚ-ɘɑɐɔɢɔəɝɖɚɕ 

ɩɖɝɛɑɜɞɔɓɧ ɒɔɎɧɡ ɗɔɢ, ɝ ɢɑɗɨɪ ɟɝɞɌəɚɎɗɑ-

əɔɫ ɞɫɒɑɝɞɔ ɞɑɗɑɝəɧɡ ɛɚɎɜɑɒɐɑəɔɕ, əɑɚɍɡɚ-

ɐɔɘɚ ɚɛɔɜɌɞɨɝɫ əɌ ɞɌɖɔɑ ɝɚɚɞɎɑɞɝɞɎɟɪɥɔɑ 

ɚɞɜɌɝɗɔ ɘɑɐɔɢɔəɧ, ɖɌɖ: əɚɜɘɌɗɨəɌɫ ɞɚɛɚ-

ɏɜɌɠɔɣɑɝɖɌɫ ɌəɌɞɚɘɔɫ, ɞɜɌɎɘɌɞɚɗɚɏɔɫ ɔ ɚɜ-

ɞɚɛɑɐɔɫ, əɑɎɜɚɗɚɏɔɫ ɔ əɑɕɜɚɡɔɜɟɜɏɔɫ ɣɑɜɑɛ-

əɚ-ɘɚɓɏɚɎɚɕ ɞɜɌɎɘɧ. Ⱦɚɗɨɖɚ ɛɜɔ ɝɚɎɚɖɟɛəɚ-

ɝɞɔ ɌəɌɞɚɘɔɣɑɝɖɔɡ ɖɜɔɞɑɜɔɑɎ Ɏ ɐɑɞɌɗɔɓɌɢɔɔ 

ɛɑɜɑɗɚɘɚɎ ɗɔɢɑɎɚɏɚ ɝɖɑɗɑɞɌ, ɝɎɚɐɌ ɔ ɚɝəɚɎɌ 

ȼɔɝ. 6.      

Ɍ ð ȸȽȶȾ, ɗɔɢɑɎɚɕ ɝɖɑɗɑɞ, ɌɖɝɔɌɗɨəɧɕ ɝɜɑɓ, ɜɑɒɔɘ ɖɚɝɞəɚɏɚ ɚɖəɌ. ȶɚɝɞəɚ-ɞɜɌɎɘɌɞɔɣɑɝɖɔɑ ɛɚɎɜɑɒɐɑ-

əɔɫ ɖɜɧɗɚɎɔɐəɧɡ ɚɞɜɚɝɞɖɚɎ ɖɗɔəɚɎɔɐəɚɕ ɖɚɝɞɔ (ɓɑɗɑəɧɕ ɢɎɑɞ, ɓɑɗɑəɧɑ ɖɜɟɒɖɔ), əɑ ɚɞəɚɝɫɥɔɑɝɫ ɖ ɚɝ-

əɚɎɌəɔɪ ɣɑɜɑɛɌ.   

ɍ ð ȸȽȶȾ, ɗɔɢɑɎɚɕ ɝɖɑɗɑɞ, ɖɚɜɚəɌɗɨəɧɕ ɝɜɑɓ, ɜɑɒɔɘ ɖɚɝɞəɚɏɚ ɚɖəɌ. ȶɚɝɞəɚ-ɞɜɌɎɘɌɞɔɣɑɝɖɔɑ ɛɚɎɜɑɒɐɑ-

əɔɫ ɖɜɧɗɚɎɔɐəɧɡ ɚɞɜɚɝɞɖɚɎ ɖɗɔəɚɎɔɐəɚɕ ɖɚɝɞɔ (ɓɑɗɑəɧɕ ɢɎɑɞ, ɓɑɗɑəɧɑ ɖɜɟɒɖɔ), əɑ ɚɞəɚɝɫɥɔɑɝɫ ɖ ɚɝ-

əɚɎɌəɔɪ ɣɑɜɑɛɌ. ȶɜɌɝəɧɘ ɢɎɑɞɚɘ ɎɧɐɑɗɑəɌ ɛɚɎɑɜɡəɚɝɞɨ ɞɑɗɌ ɖɗɔəɚɎɔɐəɚɕ ɖɚɝɞɔ, ɚɞəɚɝɫɥɌɫɝɫ ɖ ɚɝəɚ-

ɎɌəɔɪ ɣɑɜɑɛɌ.  

Ɏ ð ȽɡɑɘɌ, ɖɗɔəɚɎɔɐəɌɫ ɖɚɝɞɨ, Ɏɔɐ ɝɛɑɜɑɐɔ; ɠɔɚɗɑɞɚɎɧɘ ɢɎɑɞɚɘ ɎɧɐɑɗɑəɌ ɏɗɌɓəɔɣəɌɫ ɛɚɎɑɜɡəɚɝɞɨ 

ɍɚɗɨɤɚɏɚ ɖɜɧɗɌ ɖɗɔəɚɎɔɐəɚɕ ɖɚɝɞɔ. 

ɏ ð ȽɡɑɘɌ, ɖɗɔəɚɎɔɐəɌɫ ɖɚɝɞɨ, Ɏɔɐ ɝɍɚɖɟ; ɠɔɚɗɑɞɚɎɧɘ ɢɎɑɞɚɘ ɎɧɐɑɗɑəɌ ɏɗɌɓəɔɣəɌɫ ɛɚɎɑɜɡəɚɝɞɨ ɍɚɗɨ-

ɤɚɏɚ ɖɜɧɗɌ ɖɗɔəɚɎɔɐəɚɕ ɖɚɝɞɔ. 

ɐ ð ȽɡɑɘɌ, ɖɗɔəɚɎɔɐəɌɫ ɖɚɝɞɨ, Ɏɔɐ ɝɓɌɐɔ ɝɚ ɝɞɚɜɚəɧ ɚɝəɚɎɌəɔɫ; ɜɚɓɚɎɧɘ ɢɎɑɞɚɘ ɎɧɐɑɗɑəɌ ɘɚɓɏɚɎɌɫ 

ɛɚɎɑɜɡəɚɝɞɨ ɍɚɗɨɤɚɏɚ ɖɜɧɗɌ ɖɗɔəɚɎɔɐəɚɕ ɖɚɝɞɔ, ɚɜɌəɒɑɎɧɘ ɢɎɑɞɚɘ ð ɛɑɞɟɤɔəɧɕ ɏɜɑɍɑəɨ ɜɑɤɑɞɣɌɞɚɕ 

ɖɚɝɞɔ. 

Fig. 6.      

a ð MSCT, facial skeleton, axial slice, bone window mode. There are bone -traumatic changes of the pterygoid 

processes of the sphenoid bone (green, green circles), not related to the skull base.   

b ð MSCT, facial skeleton, coronal slice, bone window mode. There are bone -traumatic changes of the ptery-

goid processes of the sphenoid bone (green, green circles), not related to the skull base. The surface of the 

body of the sphenoid bone, which belongs to the skull base is highlighted in red.   

c ð diagram , sphenoid bone, frontal view, the orbital surface of the greater wing of the sphenoid bone is high-

lighted in purple.  

d ð diagram, sphenoid bone, lateral view, the orbital surface of the greater wing of the sphenoid bone is high-

lighted in purple.  

d ð diagr am, sphenoid bone, posterior view from the base, the medullary surface of the greater wing of the 

sphenoid bone is highlighted in pink, the crista galli of the ethmoid bone is highlighted in orange.   
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əɔɫ Ɏɚɓɘɚɒəɚ Ɏɑɜəɚɑ, ɛɜɌɖɞɔɣɑɝɖɚɑ ɞɚɗɖɚ-

ɎɌəɔɑ ɘɑɐɔɢɔəɝɖɔɡ ɖɜɔɞɑɜɔɑɎ. 

ȳɌɖɗɪɣɑəɔɑ. 

ȼɑɓɟɗɨɞɌɞɧ əɌɤɑɕ ɜɌɍɚɞɧ ɐɑɘɚəɝɞɜɔ-

ɜɟɪɞ Ɏɚɓɘɚɒəɚɝɞɔ ȸȽȶȾ Ɏ ɐɑɞɌɗɔɓɌɢɔɔ ɡɚɐɌ 

ɗɔəɔɔ ɛɑɜɑɗɚɘɌ ɝɞɑəɚɖ ɚɜɍɔɞ Ɏ ɚɍɗɌɝɞɔ ɌəɌ-

ɞɚɘɔɣɑɝɖɔɡ ɛɚɎɑɜɡəɚɝɞɑɕ ɜɑɤɑɞɣɌɞɚɕ, ɖɗɔ-

əɚɎɔɐəɚɕ ɔ ɗɚɍəɚɕ ɖɚɝɞɑɕ. ȹɑɚɍɡɚɐɔɘɚ ɔɝ-

ɛɚɗɨɓɚɎɌɞɨ Ɍɗɏɚɜɔɞɘ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚɕ ɔə-

ɞɑɜɛɜɑɞɌɢɔɔ ɝ ɛɚɐɜɚɍəɧɘ ɚɞɚɍɜɌɒɑəɔɑɘ Ɏ 

ɛɜɚɞɚɖɚɗɑ ɌəɌɞɚɘɔɣɑɝɖɔɡ ɝɞɜɟɖɞɟɜ ɜɑɤɑɞɣɌ-

ɞɚɕ, ɖɗɔəɚɎɔɐəɚɕ ɔ ɗɚɍəɚɕ ɖɚɝɞɑɕ, ɝ ɢɑɗɨɪ 

ɐɔɠɠɑɜɑəɢɔɌɢɔɔ ɔɓɚɗɔɜɚɎɌəəɧɡ ɛɑɜɑɗɚɘɚɎ 

ɗɔɢɑɎɚɏɚ ɝɖɑɗɑɞɌ ɔ ɔɡ ɜɌɝɛɜɚɝɞɜɌəɑəɔɫ əɌ 

ɝɎɚɐ ɔ/ɔɗɔ ɚɝəɚɎɌəɔɑ ɣɑɜɑɛɌ, ɞɌɖ ɖɌɖ ɖɎɌ-

ɗɔɠɔɖɌɢɔɫ ɝɞɑɛɑəɔ ɎɜɑɐɌ ɓɐɚɜɚɎɨɪ əɌ ɛɜɫ-

ɘɟɪ ɓɌɎɔɝɔɞ ɚɞ ɎɚɎɗɑɣɑəɔɫ ɝɎɚɐɌ ɔ/ɔɗɔ ɚɝ-

əɚɎɌəɔɫ ɣɑɜɑɛɌ ɛɜɔ ɛɑɜɑɗɚɘɌɡ ɝɞɑəɚɖ ɚɜɍɔɞ.   

Ȱɗɫ ɐɚɝɞɚɎɑɜəɚɕ ɚɢɑəɖɔ ɛɑɜɑɗɚɘɚɎ 

ɝɞɑəɚɖ ɚɜɍɔɞ ɔ ɔɡ ɡɚɐɌ əɑɚɍɡɚɐɔɘɚ ɛɜɚɎɑɐɑ-

əɔɑ ȶȾ ɣɑɜɑɛɌ ɝ ɚɍɫɓɌɞɑɗɨəɚɕ 3D MPR ɚɢɑə-

ɖɚɕ Ɏ ɞɜɑɡ ɎɓɌɔɘɚɛɑɜɛɑəɐɔɖɟɗɫɜəɧɡ ɛɗɚɝɖɚ-

ɝɞɫɡ.  ȳəɌəɔɑ ɌəɌɞɚɘɔɔ ɗɔɢɑɎɚɏɚ ɝɖɑɗɑɞɌ, 

ɝɎɚɐɌ ɔ ɚɝəɚɎɌəɔɫ ɣɑɜɑɛɌ ɚɍɫɓɌɞɑɗɨəɚ ɖɌɖ 

ɝɛɑɢɔɌɗɔɝɞɌɘ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ, ɞɌɖ ɔ 

ɝɟɐɑɍəɚ-ɘɑɐɔɢɔəɝɖɔɘ ɩɖɝɛɑɜɞɌɘ.    

ȴɝɞɚɣəɔɖ ɠɔəɌəɝɔɜɚɎɌəɔɫ ɔ ɖɚə-

ɠɗɔɖɞ ɔəɞɑɜɑɝɚɎ. 

ȬɎɞɚɜɧ ɐɌəəɚɕ ɝɞɌɞɨɔ ɛɚɐɞɎɑɜɐɔɗɔ ɚɞ-

ɝɟɞɝɞɎɔɑ ɠɔəɌəɝɚɎɚɕ ɛɚɐɐɑɜɒɖɔ ɔɝɝɗɑɐɚɎɌ-

əɔɫ ɔ ɖɚəɠɗɔɖɞɌ ɔəɞɑɜɑɝɚɎ, ɚ ɖɚɞɚɜɧɡ əɑɚɍ-

ɡɚɐɔɘɚ ɝɚɚɍɥɔɞɨ. 
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ɓɟɗɨɞɌɞɌɘɔ ɝɞɜɑɝɝ-ɩɡɚɖɌɜɐɔɚɏɜɌɠɔɔ (ɝɞɜɑɝɝ-ɉɡɚȶȯ) ɔ ɐɌəəɧɘɔ ɔəɎɌɓɔɎəɚ ɔɓɘɑɜɑəəɚ-

ɏɚ ɠɜɌɖɢɔɚəəɚɏɚ ɜɑɓɑɜɎɌ ɖɜɚɎɚɞɚɖɌ (ɀȼȶ). 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. Ȯ ɔɝɝɗɑɐɚɎɌəɔɑ Ɏɖɗɪɣɑəɧ 120 ɛɌɢɔɑəɞɚɎ ɝ ɍɚɗɫɘɔ Ɏ ɏɜɟɐɔ. Ȼɚɝɗɑ 

ɝɞɌəɐɌɜɞəɚɏɚ ɖɗɔəɔɖɚ-ɔəɝɞɜɟɘɑəɞɌɗɨəɚɏɚ ɚɍɝɗɑɐɚɎɌəɔɫ Ɏɧɛɚɗəɫɗɔ ȶȾȬ əɌ 640-ɝɜɑɓɚɎɚɘ ɖɚɘ-

ɛɨɪɞɑɜəɚɘ ɞɚɘɚɏɜɌɠɑ. Ȼɜɔ ɎɧɫɎɗɑəɔɔ ɛɚ ɐɌəəɧɘ ȶȾȬ ɝɞɑəɚɓɚɎ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ ɝɜɑɐəɑɕ 

ɝɞɑɛɑəɔ ɎɧɜɌɒɑəəɚɝɞɔ (50-85%) ɛɜɚɎɚɐɔɗɔ ɝɞɜɑɝɝ-ȶȾȬ ɝ ɣɜɑɝɛɔɥɑɎɚɐəɚɕ ɩɗɑɖɞɜɚɖɌɜɐɔɚɝɞɔɘɟ-

ɗɫɢɔɑɕ (ɃȻɉȽ). Ȼɜɑɡɚɐɫɥɟɪ ɔɤɑɘɔɪ ɘɔɚɖɌɜɐɌ ɗɑɎɚɏɚ ɒɑɗɟɐɚɣɖɌ (ȷȲ) ɚɢɑəɔɎɌɗɔ ɎɔɓɟɌɗɨəɚ 

ɛɜɔ ɝɚɛɚɝɞɌɎɗɑəɔɔ ɐɌəəɧɡ ȶȾȬ Ɏ ɛɚɖɚɑ ɔ əɌ ɠɚəɑ ɛɜɚɎɑɐɑəɔɫ ɃȻɉȽ (ȶȾȬ ɛɚɖɚɕ/ɝɞɜɑɝɝ). ȼɑ-

ɓɟɗɨɞɌɞɧ ȶȾȬ ɛɚɖɚɕ/ɝɞɜɑɝɝ ɝɚɛɚɝɞɌɎɗɫɗɔ ɝ ɐɌəəɧɘɔ ɝɞɜɑɝɝ-ɉɡɚȶȯ ɝ ɠɔɓɔɣɑɝɖɚɕ əɌɏɜɟɓɖɚɕ. Ȯ 

ɖɌɣɑɝɞɎɑ ɘɑɞɚɐɌ çɓɚɗɚɞɚɏɚ ɝɞɌəɐɌɜɞɌè ɔɝɛɚɗɨɓɚɎɌɗɔ ɔəɎɌɓɔɎəɚ ɔɓɘɑɜɑəəɧɕ ɀȼȶ. ȳəɌɣɑəɔɑ ɀȼȶ 

Ò0.8 ɟɖɌɓɧɎɌɗɚ əɌ ɠɟəɖɢɔɚəɌɗɨəɟɪ ɓəɌɣɔɘɚɝɞɨ ɝɞɑəɚɓɌ ɖɚɜɚəɌɜəɚɕ Ɍɜɞɑɜɔɔ.   

ȼɑɓɟɗɨɞɌɞɧ. ȶȾȬ ɔɝɖɗɪɣɔɗɌ ɚɍɝɞɜɟɖɞɔɎəɧɕ ɖɚɜɚəɌɜəɧɕ Ɍɞɑɜɚɝɖɗɑɜɚɓ ɟ 29,5% ɛɌɢɔɑəɞɚɎ. Ⱦɫɒɑ-

ɗɚɑ ɛɚɜɌɒɑəɔɑ ɖɚɜɚəɌɜəɚɏɚ ɜɟɝɗɌ ɍɧɗɚ ɎɧɫɎɗɑəɚ ɟ 7,1% ɛɌɢɔɑəɞɚɎ. ȶȾȬ ɛɚ ɛɜɚɞɚɖɚɗɟ ɛɚ-

ɖɚɕ/ɝɞɜɑɝɝ ɎɧɛɚɗəɑəɌ ɟ 60 ɛɌɢɔɑəɞɚɎ ɝɚ ɝɞɑəɚɓɌɘɔ 50-85%. ɃɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ, ɝɛɑɢɔɠɔɣəɚɝɞɨ, 

ɛɜɚɏəɚɝɞɔɣɑɝɖɌɫ ɢɑəəɚɝɞɨ ɛɚɗɚɒɔɞɑɗɨəɚɏɚ ɜɑɓɟɗɨɞɌɞɌ ɔ ɛɜɚɏəɚɝɞɔɣɑɝɖɌɫ ɢɑəəɚɝɞɨ ɚɞɜɔɢɌɞɑɗɨ-

əɚɏɚ ɜɑɓɟɗɨɞɌɞɌ ȶȾȬ ɛɚɖɚɕ/ɝɞɜɑɝɝ ɛɚ ɚɞəɚɤɑəɔɪ ɖ ɀȼȶ Ò0.8 ɝɚɝɞɌɎɔɗɔ 65,5%, 96,8%, 95,0% ɔ 

75,0%. Ȼɜɔ ɌəɌɗɔɓɑ ɛɚɗɟɣɑəɌ ɡɚɜɚɤɌɫ ɝɚɛɚɝɞɌɎɔɘɚɝɞɨ ȶȾȬ ɛɚɖɚɕ/ɝɞɜɑɝɝ ɔ ɝɞɜɑɝɝ-ɉɡɚȶȯ Ɏ Ɏɧ-

ɫɎɗɑəɔɔ ɛɜɑɡɚɐɫɥɑɕ ɔɤɑɘɔɔ ɘɔɚɖɌɜɐɌ, ɔəɐɑɖɝ ȶɚɩəɌ ɝɚɝɞɌɎɔɗ 0,7. 

Ⱥɍɝɟɒɐɑəɔɑ. ȶȾȬ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ ɛɚɓɎɚɗɫɑɞ ɝ Ɏɧɝɚɖɚɕ ɞɚɣəɚɝɞɨɪ ɔɝɖɗɪɣɔɞɨ ɚɍ-

ɝɞɜɟɖɞɔɎəɧɕ ɖɚɜɚəɌɜəɧɕ Ɍɞɑɜɚɝɖɗɑɜɚɓ ɔ ɔɓɍɑɒɌɞɨ ɛɜɚɎɑɐɑəɔɫ əɑɚɍɚɝəɚɎɌəəɚɏɚ ɔəɎɌɓɔɎəɚɏɚ 

ɎɘɑɤɌɞɑɗɨɝɞɎɌ. Ȼɜɔ ɚɍəɌɜɟɒɑəɔɔ ɝɞɑəɚɓɚɎ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ ɝɜɑɐəɑɕ ɝɞɑɛɑəɔ ɎɧɜɌɒɑəəɚ-

ɝɞɔ (50-85%) əɑɚɍɡɚɐɔɘɚ ɚɢɑəɔɞɨ ɔɡ ɠɟəɖɢɔɚəɌɗɨəɟɪ ɓəɌɣɔɘɚɝɞɨ. ȻɜɚɎɑɐɑəɔɑ ȶȾȬ ɛɚ ɛɜɚɞɚɖɚ-

ɗɟ ɛɚɖɚɕ/ɝɞɜɑɝɝ ɛɚɓɎɚɗɫɑɞ ɎɧɫɎɔɞɨ ɛɜɑɡɚɐɫɥɟɪ ɔɤɑɘɔɪ ɔ ɚɛɜɑɐɑɗɔɞɨ ɛɚɖɌɓɌəɔɫ ɖ ɜɑɎɌɝɖɟɗɫ-

ɜɔɓɌɢɔɔ ɘɔɚɖɌɜɐɌ.   

ȳɌɖɗɪɣɑəɔɑ. ȻɜɚɎɑɐɑəɔɑ ȶȾ ɝɑɜɐɢɌ ɝ ɚɢɑəɖɚɕ ɝɚɝɞɚɫəɔɫ ɖɚɜɚəɌɜəɚɏɚ ɜɟɝɗɌ ɔ ɛɜɑɡɚɐɫ-

ɥɑɕ ɔɤɑɘɔɔ ɘɔɚɖɌɜɐɌ Ɏ ɜɌɘɖɌɡ ɚɐəɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɐɌɑɞ Ɏɚɓɘɚɒəɚɝɞɨ ɚɢɑəɔɞɨ ɌəɌɞɚɘɔɣɑ-

ɝɖɟɪ ɔ ɠɟəɖɢɔɚəɌɗɨəɟɪ ɓəɌɣɔɘɚɝɞɨ ɖɚɜɚəɌɜəɚɏɚ ɌɞɑɜɚɝɖɗɑɜɚɓɌ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɍɚɗɫɘɔ Ɏ ɏɜɟɐɔ. 
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DIAGNOSTIC SIGNIFICANCE OF COMPUTED TOMOGRAPHY IN COMPREHENSIVE  

EVALUATION OF CORONARY ARTERIES AND REVERSIBLE MYOCARDIAL ISCHEMIA  

IN PATIENTS WITH CHEST PAIN 

 

Balahonova A.A. 1, Veselova T.N. 1, Sukhinina T.S.1, Arutunyan G.K. 1, Shitov V.N.1,  

Merkulova I.N. 1, Ternovoy S.K.1,2 

 
1 ð E.I. Chazov National Medical Research Centre of Cardiology.  

2 ð Sechenov Uni versity. Moscow, Russia.  

 

urpose.  To study the diagnostic significance of computed tomography coronary angiography 

(CTA) with myocardial perfusion evaluation in examination and treatment patients with 

chest pain in comparison with data of stress -echocard iography (SE) and invasive fractional 

flow reserve (FFR).  

Materials and methods.  A total of 120 patients with chest pain were included in the trial. 

Standard clinical and instrumental care was followed by CTA on 640 -slices computed tomography. If 

CTA deter mined moderate coronary artery stenoses (50 -85%), stress -CTA with transesophageal atrial 

pacing (TEP) was carried out. Reversible myocardial ischemia was visually assessed in comparison 

with data CTA on rest and during TEP (CTA rest/stress). Results of CTA  rest/stress were compared 

with exercise SE. As a çgold standardè the invasive measured FFR was used. FFRÒ0.8 indicated the 

functional significance of coronary artery stenosis.  

Results.  CTA excluded obstructive coronary artery disease in 29,5% patients. Se vere lesion of 

coronary tree was detected in 7,1% patients. CTA with rest/stress protocol was performed in 60 pa-

tients with stenosis 50 -85%. Sensitivity, specificity, positive predictive value and negative predictive 

value when compared with FFR Ò0.8 were 65,5%, 96,8%, 95,0% ɔ 75,0%. A good agreement between 

CTA rest/stress and SE in identifying reversible myocardial ischemia was received, Cohenõs kappa 

was 0.7.  

Discussion.  CTA allows to exclude obstructive coronary artery disease (CAD) with high accura-

cy and avoid unnecessary invasive procedure. When moderate stenosis (50 -85%) of coronary arteries 

are determined, it is necessary to identify their functional significance. CTA with rest/stress protocol 

allows to define the reversible ischemia and indications  for myocardial revascularization.  

Conclusion.  Heart CT with evaluation of coronary arteries and reversible myocardial ischemia 

assessment during one test gives an opportunity to evaluate anatomical and functional significance 

of CAD in patients with ches t pain.  

 

Keywords: computed tomography coronary angiography (CTA), moderate stenosis, CTA 

rest/stress, transesophageal atrial pacing (TEP), fractional flow reserve (FFR).  
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ɤɑɘɔɣɑɝɖɌɫ ɍɚɗɑɓəɨ ɝɑɜɐɢɌ (ȴȭȽ) 

ɓɌəɔɘɌɑɞ ɗɔɐɔɜɟɪɥɟɪ ɛɚɓɔɢɔɪ Ɏ 

ɝɞɜɟɖɞɟɜɑ ɛɜɔɣɔə ɝɘɑɜɞɔ ɚɞ ɝɑɜ-

ɐɑɣəɚ-ɝɚɝɟɐɔɝɞɧɡ ɓɌɍɚɗɑɎɌəɔɕ. Ȯ 

ȼɚɝɝɔɔ ɑɒɑɏɚɐəɌɫ ɝɘɑɜɞəɚɝɞɨ ɚɞ 

ȴȭȽ ɝɚɝɞɌɎɗɫɑɞ 27%, ɛɜɔɣɑɘ əɌ ɐɚɗɪ ɞɜɟɐɚ-

ɝɛɚɝɚɍəɚɏɚ əɌɝɑɗɑəɔɫ ɛɜɔɡɚɐɔɞɝɫ 42%. 

ȹɑɘɌɗɚɎɌɒɑə ɞɚɞ ɠɌɖɞ, ɣɞɚ ɛɚɣɞɔ Ɏ ɛɚɗɚɎɔəɑ 

ɝɗɟɣɌɑɎ ɓɌɍɚɗɑɎɌəɔɑ ɚɝɞɌɑɞɝɫ əɑ ɜɌɝɛɚɓəɌə-

əɧɘ ɎɎɔɐɟ Ɍɞɔɛɔɣəɚɕ ɖɗɔəɔɣɑɝɖɚɕ ɖɌɜɞɔəɧ 

ɔɗɔ ɍɑɓɍɚɗɑɎɚɕ ɔɤɑɘɔɔ ɘɔɚɖɌɜɐɌ [1]. ɉɞɚ 

ɞɜɑɍɟɑɞ ɝɚɎɑɜɤɑəɝɞɎɚɎɌəɔɫ ɟɒɑ ɚɞɜɌɍɚɞɌə-

əɧɡ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɡ ɌɗɏɚɜɔɞɘɚɎ, ɛɚɓɎɚɗɫ-

ɪɥɔɡ ɝɎɚɑɎɜɑɘɑəəɚ ɎɧɫɎɔɞɨ ɓɌɍɚɗɑɎɌəɔɑ ɔ 

ɎɚɎɜɑɘɫ əɌɓəɌɣɔɞɨ ɗɑɣɑəɔɑ. 

ȶɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɣɑɝɖɌɫ Ɍəɏɔɚ-

ɏɜɌɠɔɫ (ȶȾȬ) ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ ɫɎɗɫɑɞɝɫ 

ɩɠɠɑɖɞɔɎəɚɕ ɎɔɓɟɌɗɔɓɔɜɟɪɥɑɕ ɘɑɞɚɐɔɖɚɕ, 

ɖɚɞɚɜɌɫ əɑɔəɎɌɓɔɎəɚ ɝ Ɏɧɝɚɖɚɕ ɞɚɣəɚɝɞɨɪ 

ɛɚɓɎɚɗɫɑɞ ɚɛɜɑɐɑɗɔɞɨ ɝɞɑɛɑəɨ ɛɚɜɌɒɑəɔɫ ɖɚ-

ɜɚəɌɜəɚɏɚ ɜɟɝɗɌ. Ȼɚ ɝɜɌɎəɑəɔɪ ɝ ɠɟəɖɢɔɚ-

əɌɗɨəɧɘɔ əɌɏɜɟɓɚɣəɧɘɔ ɞɑɝɞɌɘɔ ȶȾȬ ɝɛɚ-

ɝɚɍəɌ ɔɝɖɗɪɣɔɞɨ ɚɍɝɞɜɟɖɞɔɎəɧɕ ɖɚɜɚəɌɜ-

əɧɕ Ɍɞɑɜɚɝɖɗɑɜɚɓ ɝ ɍɚɗɑɑ Ɏɧɝɚɖɚɕ ɛɜɚɏəɚ-

ɝɞɔɣɑɝɖɚɕ ɢɑəəɚɝɞɨɪ ɚɞɜɔɢɌɞɑɗɨəɚɏɚ ɜɑɓɟɗɨ-

ɞɌɞɌ. ȺɞɝɟɞɝɞɎɔɑ ɓəɌɣɔɘɚɏɚ ɛɚɜɌɒɑəɔɫ ɖɚ-

ɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ ɛɚ ɐɌəəɧɘ ȶȾȬ ɛɚɓɎɚɗɫɑɞ 

ɚɞɖɌɓɌɞɨɝɫ ɚɞ ɛɜɚɎɑɐɑəɔɫ ɔəɎɌɓɔɎəɚɕ ɖɚɜɚ-

əɌɜɚɌəɏɔɚɏɜɌɠɔɔ (ȶȬȯ). Ȼɜɔ əɑɞɔɛɔɣəɚɕ 

ɖɗɔəɔɣɑɝɖɚɕ ɖɌɜɞɔəɑ ȶȾȬ ɛɚɘɚɏɌɑɞ ɎɧɫɎɔɞɨ 

ɞɫɒɑɗɚɑ ɛɚɜɌɒɑəɔɑ ɖɚɜɚəɌɜəɚɏɚ ɜɟɝɗɌ (ɝɞɑ-

əɚɓɧ ɘɌɏɔɝɞɜɌɗɨəɧɡ ȶȬ >85% ɔ (ɔɗɔ) ɝɞɑəɚɓ 

ɝɞɎɚɗɌ ɗɑɎɚɕ ɖɚɜɚəɌɜəɚɕ Ɍɜɞɑɜɔɔ (ȷȶȬ) 

>70%) ɔ əɌɛɜɌɎɔɞɨ ɞɌɖɔɡ ɛɌɢɔɑəɞɚɎ əɌ ɛɜɚ-

Ɏɑɐɑəɔɑ ɔəɎɌɓɔɎəɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ ɐɗɫ ɜɑ-

ɤɑəɔɫ ɎɚɛɜɚɝɌ ɚ ɜɑɎɌɝɖɟɗɫɜɔɓɌɢɔɔ ɘɔɚɖɌɜ-

ɐɌ. Ⱥɝɚɍɚɏɚ ɎəɔɘɌəɔɫ ɓɌɝɗɟɒɔɎɌɪɞ ɝɞɑəɚɓɧ 

ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ ɝɜɑɐəɑɕ ɝɞɑɛɑəɔ ɎɧɜɌ-

ɒɑəəɚɝɞɔ (50-85%). Ɂɚɜɚɤɚ ɔɓɎɑɝɞəɚ, ɣɞɚ 

ɝɞɑəɚɓɧ Ɏɛɗɚɞɨ ɐɚ 90% ɞɜɑɍɟɪɞ ɚɛɜɑɐɑɗɑəɔɫ 

ɠɟəɖɢɔɚəɌɗɨəɚɕ ɓəɌɣɔɘɚɝɞɔ, ɐɗɫ ɩɞɚɏɚ ɛɜɚ-

Ɏɚɐɫɞ əɌɏɜɟɓɚɣəɧɑ ɛɜɚɍɧ [2]. Ⱥɐəɔɘ ɔɓ Ɏɚɓ-

ɘɚɒəɧɡ ɎɌɜɔɌəɞɚɎ əɌɏɜɟɓɚɣəɚɏɚ ɞɑɝɞɌ ɫɎɗɫ-

ɑɞɝɫ ȶȾȬ, ɎɧɛɚɗəɑəəɌɫ ɛɚ ɛɜɚɞɚɖɚɗɟ ɛɚ-

ɖɚɕ/ɝɞɜɑɝɝ (ȶȾȬ ɛɚɖɚɕ/ɝɞɜɑɝɝ), ɖɚɞɚɜɌɫ Ɏ 

ɜɌɘɖɌɡ ɚɐəɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɛɚɓɎɚɗɫɑɞ Ɏɧ-

ɫɎɔɞɨ ɛɜɑɡɚɐɫɥɟɪ ɔɤɑɘɔɪ Ɏ ɓɚəɑ ɖɜɚɎɚ-

ɝəɌɍɒɑəɔɫ ɝɔɘɛɞɚɘ-ɝɎɫɓɌəəɚɕ ɖɚɜɚəɌɜəɚɕ 

Ɍɜɞɑɜɔɔ. 

ɂɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. 

ȴɓɟɣɔɞɨ ɐɔɌɏəɚɝɞɔɣɑɝɖɟɪ ɓəɌɣɔɘɚɝɞɨ 

ȶȾȬ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ Ɏ ɝɚɣɑɞɌəɔɔ ɝ 

ɚɢɑəɖɚɕ ɛɑɜɠɟɓɔɔ ɘɔɚɖɌɜɐɌ Ɏ ɚɍɝɗɑɐɚɎɌəɔɔ 

ɔ ɗɑɣɑəɔɔ ɛɌɢɔɑəɞɚɎ ɝ ɍɚɗɫɘɔ Ɏ ɏɜɟɐɔ ɛɚ 

ɝɜɌɎəɑəɔɪ ɝ ɜɑɓɟɗɨɞɌɞɌɘɔ ɝɞɜɑɝɝ-

ɩɡɚɖɌɜɐɔɚɏɜɌɠɔɔ (ɝɞɜɑɝɝ-ɉɡɚȶȯ) ɔ ɐɌəəɧɘɔ 

ɔəɎɌɓɔɎəɚ ɔɓɘɑɜɑəəɚɏɚ ɠɜɌɖɢɔɚəəɚɏɚ ɜɑ-

ɓɑɜɎɌ ɖɜɚɎɚɞɚɖɌ (ɀȼȶ). 

 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. 

Ȯ ɔɝɝɗɑɐɚɎɌəɔɑ Ɏɖɗɪɣɑəɧ 120 ɛɌɢɔɑə-

ɞɚɎ ɝ ɍɚɗɫɘɔ Ɏ ɏɜɟɐɔ, ɖɚɞɚɜɧɑ ɍɧɗɔ ɏɚɝɛɔɞɌ-

ɗɔɓɔɜɚɎɌəɧ Ɏ ɚɞɐɑɗ əɑɚɞɗɚɒəɚɕ ɖɌɜɐɔɚɗɚɏɔɔ 

ɀȯȭȿ çȹȸȴɂȶ ɔɘ. Ɍɖ. ȱ.ȴ. ɃɌɓɚɎɌè ȸɔə-

ɓɐɜɌɎɌ ȼɚɝɝɔɔ. 

ȳɌ ɛɑɜɔɚɐ əɌɍɗɪɐɑəɔɫ Ɏɝɑ ɛɌɢɔɑəɞɧ 

ɛɜɚɤɗɔ ɝɞɌəɐɌɜɞəɚɑ ɖɗɔəɔɖɚ-

ɔəɝɞɜɟɘɑəɞɌɗɨəɚɑ ɚɍɝɗɑɐɚɎɌəɔɑ, ɖɚɞɚɜɚɑ 

ɎɖɗɪɣɌɗɚ Ɏ ɝɑɍɫ ɑɒɑɐəɑɎəɧɑ ɚɝɘɚɞɜɧ, ɖɗɔ-

əɔɣɑɝɖɔɑ ɔ ɍɔɚɡɔɘɔɣɑɝɖɔɑ ɌəɌɗɔɓɧ ɖɜɚɎɔ (Ɏ 

ɞɚɘ ɣɔɝɗɑ ɚɛɜɑɐɑɗɑəɔɑ ɟɜɚɎəɫ ɎɧɝɚɖɚɣɟɎ-

ɝɞɎɔɞɑɗɨəɚɏɚ ɞɜɚɛɚəɔəɌ), ɩɗɑɖɞɜɚɖɌɜɐɔɚɏɜɌ-

ɠɔɪ (ɉȶȯ), ɉɡɚȶȯ, ɁɚɗɞɑɜɚɎɝɖɚɑ ɘɚəɔɞɚɜɔ-

ɜɚɎɌəɔɑ ɉȶȯ, ɜɑəɞɏɑəɚɏɜɌɠɔɪ ɚɜɏɌəɚɎ ɏɜɟɐ-

əɚɕ ɖɗɑɞɖɔ. ȰɌɗɑɑ Ɏ ɞɑɣɑəɔɑ ɞɜɑɡ ɝɟɞɚɖ ɝ ɘɚ-

ɘɑəɞɌ ɏɚɝɛɔɞɌɗɔɓɌɢɔɔ ɎɧɛɚɗəɫɗɌɝɨ ȶȾȬ ɖɚ-

ɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ.  

Ȯ ɔɝɝɗɑɐɚɎɌəɔɑ əɑ ɎɖɗɪɣɌɗɔɝɨ ɛɌɢɔɑə-

ɞɧ ɝ ɛɚɐɞɎɑɜɒɐɑəəɧɘ ɚɝɞɜɧɘ ɖɚɜɚəɌɜəɧɘ 

ɝɔəɐɜɚɘɚɘ, ɝɞɑəɚɖɌɜɐɔɑɕ 3-4 ɠɟəɖɢɔɚəɌɗɨ-

əɚɏɚ ɖɗɌɝɝɌ, əɑɛɜɑɜɧɎəɚ ɜɑɢɔɐɔɎɔɜɟɪɥɔɘɔ 

ɛɜɔɝɞɟɛɌɘɔ ɝɞɑəɚɖɌɜɐɔɔ, ɖɜɟɛəɚɚɣɌɏɚɎɧɘ 

ɔəɠɌɜɖɞɚɘ ɘɔɚɖɌɜɐɌ (ȴȸ) Ɏ ɌəɌɘəɑɓɑ Ɏ ɍɌɝ-

ɝɑɕəɑ əɑɝɖɚɗɨɖɔɡ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ, 

ɠɜɌɖɢɔɑɕ ɎɧɍɜɚɝɌ (ɀȮ) ɗɑɎɚɏɚ ɒɑɗɟɐɚɣɖɌ 

(ȷȲ) Ò35%, ɚɛɑɜɌɢɔɑɕ ɖɚɜɚəɌɜəɚɏɚ ɤɟəɞɔ-

ɜɚɎɌəɔɫ Ɏ ɌəɌɘəɑɓɌ, əɑɐɌɎəɔɘ (ɘɑəɑɑ 1 ɘɑ-

ɝɫɢɌ) ɣɜɑɝɖɚɒəɧɘ ɖɚɜɚəɌɜəɧɘ ɎɘɑɤɌɞɑɗɨ-

ɝɞɎɚɘ (ɃȶȮ), ɛɚɣɑɣəɚɕ əɑɐɚɝɞɌɞɚɣəɚɝɞɨɪ, 

Ɍɗɗɑɜɏɔɑɕ əɌ ɕɚɐɝɚɐɑɜɒɌɥɔɑ ɛɜɑɛɌɜɌɞɧ, ɍɑ-

ɜɑɘɑəəɚɝɞɨɪ. 

ȶɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɣɑɝɖɌɫ Ɍə-

ɏɔɚɏɜɌɠɔɫ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ ɝ ɚɢɑəɖɚɕ 

ɛɑɜɠɟɓɔɔ ɘɔɚɖɌɜɐɌ.  

ȶȾȬ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ Ɏɧɛɚɗəɫɗɔ əɌ 

640 -ɝɜɑɓɚɎɚɘ ɖɚɘɛɨɪɞɑɜəɚɘ ɞɚɘɚɏɜɌɠɑ 

(Aquilion 640, Canon, ɋɛɚəɔɫ) ɝ ɎəɟɞɜɔɎɑə-

əɧɘ ɎɎɑɐɑəɔɑɘ ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ ɝɚ 

ɝɖɚɜɚɝɞɨɪ 5 ɘɗ/ɝ ɛɜɔ ɜɑɞɜɚɝɛɑɖɞɔɎəɚɕ ɖɌɜ-

ɐɔɚɝɔəɡɜɚəɔɓɌɢɔɔ. ȬəɌɗɔɓ ɖɚɜɚəɌɜəɧɡ Ɍɜ-

ɞɑɜɔɕ ɐɔɌɘɑɞɜɚɘ ɍɚɗɑɑ 1,5 ɘɘ ɚɝɟɥɑɝɞɎɗɫɗɝɫ 

əɌ ɜɌɍɚɣɑɕ ɝɞɌəɢɔɔ Vitrea Fx 6.2 (Vital 

Images, Minnetonka, Minnesota, ȽɄȬ) ɝ ɔɝ-

ɛɚɗɨɓɚɎɌəɔɑɘ 19-ɝɑɏɘɑəɞəɚɕ ɘɚɐɑɗɔ ɖɚɜɚ-

əɌɜəɚɏɚ ɜɟɝɗɌ.  

Ȼɜɔ ɚɞɝɟɞɝɞɎɔɔ ɝɞɑəɚɞɔɣɑɝɖɚɏɚ ɛɚɜɌ-

ɒɑəɔɫ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ >50% ɏɑɘɚɐɔəɌ-

ɘɔɣɑɝɖɔ ɓəɌɣɔɘɧɕ ɖɚɜɚəɌɜəɧɕ Ɍɞɑɜɚɝɖɗɑ-

ɜɚɓ ɍɧɗ ɔɝɖɗɪɣɑə.  

Ȯ ɝɗɟɣɌɫɡ ɎɧɫɎɗɑəɔɫ ɝɞɑəɚɓɚɎ >85%, 

ɛɚɜɌɒɑəɔɫ ɝɞɎɚɗɌ ȷȶȬ >70% ɔɗɔ ɛɚɜɌɒɑəɔɫ 

ɛɜɚɖɝɔɘɌɗɨəɧɡ ɝɑɏɘɑəɞɚɎ Ɏɝɑɡ ɞɜɑɡ ɘɌɏɔ-

ɝɞɜɌɗɨəɧɡ Ɍɜɞɑɜɔɕ >80% ɛɌɢɔɑəɞɧ əɌɛɜɌɎ-

ɗɫɗɔɝɨ əɌ ɛɜɚɎɑɐɑəɔɑ ɔəɎɌɓɔɎəɚɕ ȶȬȯ. 

ȱɝɗɔ ɛɚ ɐɌəəɧɘ ȶȾȬ ɍɧɗɔ ɐɔɌɏəɚɝɞɔ-

ɜɚɎɌəɧ ɝɞɑəɚɓɧ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ ɝɜɑɐ-

əɑɕ ɝɞɑɛɑəɔ ɎɧɜɌɒɑəəɚɝɞɔ (50-85%), Ɏɧɛɚɗ-

əɫɗɔ Ɏɞɚɜɟɪ ɠɌɓɟ ɔɝɝɗɑɐɚɎɌəɔɫ ð ɝɞɜɑɝɝ-ȶȾȬ  

ȴ 
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ɝ ɣɜɑɝɛɔɥɑɎɚɐəɚɕ ɩɗɑɖɞɜɚɖɌɜɐɔɚɝɞɔɘɟɗɫɢɔ-

ɑɕ (ɃȻɉȽ) ɛɚ ɜɌɓɜɌɍɚɞɌəəɚɘɟ ɔ ɚɛɔɝɌəəɚɘɟ 

əɌɘɔ ɛɜɚɞɚɖɚɗɟ (ɜɔɝ. 1) [3].  

Ȼɚɝɗɑ ɜɑɖɚəɝɞɜɟɖɢɔɔ ɛɚɗɟɣɑəəɧɡ ɔɓɚɍ-

ɜɌɒɑəɔɕ əɌ ɜɌɍɚɣɑɕ ɝɞɌəɢɔɔ Vitrea Fx 6.2 

ɎɧɍɔɜɌɗɔ ɠɌɓɟ ɝ ɘɔəɔɘɌɗɨəɧɘ ɖɚɗɔɣɑɝɞɎɚɘ 

ɌɜɞɑɠɌɖɞɚɎ. ȶɚəɞɜɌɝɞɔɜɚɎɌəɔɑ ɘɔɚɖɌɜɐɌ 

ȷȲ Ɏ ɛɚɖɚɑ ɔ ɛɜɔ əɌɏɜɟɓɖɑ ɚɢɑəɔɎɌɗɔ Ɏɔɓɟ-

Ɍɗɨəɚ ɝɚɏɗɌɝəɚ 17-ɝɑɏɘɑəɞəɚɕ ɘɚɐɑɗɔ Ȭɘɑɜɔ-

ɖɌəɝɖɚɕ ɖɌɜɐɔɚɗɚɏɔɣɑɝɖɚɕ ɌɝɝɚɢɔɌɢɔɔ [4]. 

Ȼɜɑɡɚɐɫɥɔɕ ɐɑɠɑɖɞ ɛɑɜɠɟɓɔɔ ɝɣɔɞɌɗɝɫ ɐɚ-

ɝɞɚɎɑɜəɧɘ, ɑɝɗɔ əɌ ɔɓɚɍɜɌɒɑəɔɫɡ Ɏ ɠɌɓɟ 

ɝɞɜɑɝɝɌ Ɏ ɐɎɟɡ ɔ ɍɚɗɑɑ ɝɘɑɒəɧɡ ɝɑɏɘɑəɞɌɡ 

ȷȲ ɚɛɜɑɐɑɗɫɗɌɝɨ ɓɚəɌ ɛɚəɔɒɑəəɚɕ ɛɗɚɞəɚ-

ɝɞɔ, ɖɚɞɚɜɌɫ əɌ ɔɓɚɍɜɌɒɑəɔɫɡ Ɏ ɠɌɓɟ ɛɚɖɚɫ 

ɗɔɍɚ əɑ ɚɛɜɑɐɑɗɫɗɌɝɨ, ɗɔɍɚ ɍɧɗɌ ɘɑəɨɤɑɏɚ 

ɜɌɓɘɑɜɌ. ȻɜɚɏɜɌɘɘəɚɑ ɚɍɑɝɛɑɣɑəɔɑ ɛɚɓɎɚɗɫ-

ɑɞ ɛɜɚɎɚɐɔɞɨ ɌɎɞɚɘɌɞɔɣɑɝɖɚɑ ɢɎɑɞɚɎɚɑ ɖɌɜ-

ɞɔɜɚɎɌəɔɑ ɘɔɚɖɌɜɐɌ ȷȲ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ 

ɛɗɚɞəɚɝɞɔ: ɝɔəɫɫ ɓɚəɌ ð əɑɞ ɐɑɠɑɖɞɌ ɛɑɜɠɟ-

ɓɔɔ; ɓɑɗɑəɚ-ɚɜɌəɒɑɎɌɫ ɓɚəɌ ð əɑɓəɌɣɔɞɑɗɨ-

əɧɕ ɐɑɠɑɖɞ ɛɑɜɠɟɓɔɔ; ɖɜɌɝəɚ-ɚɜɌəɒɑɎɌɫ 

ɓɚəɌ ð ɟɘɑɜɑəəɧɕ ɐɑɠɑɖɞ ɛɑɜɠɟɓɔɔ; ɖɜɌɝəɌɫ 

ɓɚəɌ ð ɎɧɜɌɒɑəəɧɕ ɐɑɠɑɖɞ ɛɑɜɠɟɓɔɔ [5] 

(ɜɔɝ. 2).  

Ƚɞɜɑɝɝ-ɉɡɚȶȯ ɝ ɠɔɓɔɣɑɝɖɚɕ əɌɏɜɟɓɖɚɕ. 

Ƚɞɜɑɝɝ-ɉɡɚȶȯ ɝ Ɏɑɗɩɜɏɚɘɑɞɜɔɑɕ Ɏɧɛɚɗ-

əɫɗɔ əɌ ɟɗɨɞɜɌɓɎɟɖɚɎɚɕ ɝɔɝɞɑɘɑ ɩɖɝɛɑɜɞəɚɏɚ 

ɖɗɌɝɝɌ iE 33 (Philips, ȯɑɜɘɌəɔɫ) ɛɚ ɝɞɌəɐɌɜɞ-

əɚɘɟ ɛɜɚɞɚɖɚɗɟ [6].  

ȺɢɑəɖɌ ɗɚɖɌɗɨəɚɕ ɝɚɖɜɌɞɔɘɚɝɞɔ ɚɝəɚ-

ɎɧɎɌɗɌɝɨ əɌ 17-ɝɑɏɘɑəɞəɚɕ ɘɚɐɑɗɔ Ȭɘɑɜɔ-

ɖɌəɝɖɚɕ ɖɌɜɐɔɚɗɚɏɔɣɑɝɖɚɕ ɌɝɝɚɢɔɌɢɔɔ, ɔɝ-

ɖɗɪɣɌɫ Ɏɑɜɡɟɤɖɟ ȷȲ. ȽɚɖɜɌɞɔɘɚɝɞɨ ɖɌɒɐɚ-

ɏɚ ɔɓ 16 ɝɑɏɘɑəɞɚɎ ɚɢɑəɔɎɌɗɔ ɛɚ 4-ɍɌɗɗɨəɚɕ 

ɤɖɌɗɑ: 1 ð əɚɜɘɚɖɔəɑɓ, 2 ð ɏɔɛɚɖɔəɑɓ, 3 ð 

Ɍɖɔəɑɓ, 4 ð ɐɔɝɖɔəɑɓ. ȻɜɚɍɌ əɌ ɎɧɫɎɗɑəɔɑ 

ɛɜɑɡɚɐɫɥɑɕ ɔɤɑɘɔɔ ɝɣɔɞɌɗɌɝɨ ɛɚɗɚɒɔɞɑɗɨ-

əɚɕ ɛɜɔ ɎɚɓəɔɖəɚɎɑəɔɔ əɌɜɟɤɑəɔɕ ɝɚɖɜɌɞɔ-

ɞɑɗɨəɚɕ ɠɟəɖɢɔɔ ɘɔɚɖɌɜɐɌ ȷȲ, ɖɌɖ ɘɔəɔ-

ɘɟɘ, Ɏ ɐɎɟɡ ɝɘɑɒəɧɡ ɝɑɏɘɑəɞɌɡ.  

ȶȬȯ ɝ ɔɓɘɑɜɑəɔɑɘ ɀȼȶ. 

ȴəɎɌɓɔɎəɟɪ ȶȬȯ ɛɜɚɎɚɐɔɗɔ ɗɟɣɑɎɧɘ 

ɐɚɝɞɟɛɚɘ əɌ ɟɝɞɌəɚɎɖɑ Allura Xper FD-10. 

Ȱɗɫ ɛɜɚɠɔɗɌɖɞɔɖɔ ɎɌɓɚɝɛɌɓɘɌ ɔəɞɜɌɖɚɜɚ-

əɌɜəɚ ɎɎɚɐɔɗɔ əɔɞɜɚɏɗɔɢɑɜɔə (100 ɘɖɏ). Ȼɜɔ 

ɐɚɝɞɔɒɑəɔɔ ɏɔɛɑɜɑɘɔɔ ɔɓɘɑɜɫɗɔ ɀȼȶ. ȻɚɖɌ-

ɓɌɞɑɗɨ ɀȼȶ ɜɌɝɝɣɔɞɧɎɌɗɔ ɖɌɖ ɚɞəɚɤɑəɔɑ 

ɝɜɑɐəɑɏɚ ɖɚɜɚəɌɜəɚɏɚ ɐɌɎɗɑəɔɫ ɓɌ ɘɑɝɞɚɘ 

ɝɞɑəɚɓɌ ɖ ɝɜɑɐəɑɘɟ ɌɚɜɞɌɗɨəɚɘɟ ɐɌɎɗɑəɔɪ. 

ȳəɌɣɑəɔɑ ɀȼȶ Ò0,8 ɟɖɌɓɧɎɌɗɚ əɌ ɠɟəɖɢɔɚ-

əɌɗɨəɟɪ ɓəɌɣɔɘɚɝɞɨ ɝɞɑəɚɓɌ ɖɚɜɚəɌɜəɚɕ Ɍɜ-

ɞɑɜɔɔ. 

ȽɞɌɞɔɝɞɔɣɑɝɖɔɕ ɌəɌɗɔɓ. 

ȸɌɞɑɘɌɞɔɣɑɝɖɟɪ ɚɍɜɌɍɚɞɖɟ ɛɚɗɟɣɑəəɧɡ 

ɜɑɓɟɗɨɞɌɞɚɎ ɚɝɟɥɑɝɞɎɗɫɗɔ ɝ ɛɚɘɚɥɨɪ ɛɜɚ-

ɏɜɌɘɘɧ MedCalc 22.021. ɃɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ, 

ɝɛɑɢɔɠɔɣəɚɝɞɨ, ɛɜɚɏəɚɝɞɔɣɑɝɖɟɪ ɢɑəəɚɝɞɨ 

ɛɚɗɚɒɔɞɑɗɨəɚɏɚ ɜɑɓɟɗɨɞɌɞɌ (ȻɂȻȼ) ɔ ɛɜɚɏəɚ-

ɝɞɔɣɑɝɖɟɪ ɢɑəəɚɝɞɨ  ɚɞɜɔɢɌɞɑɗɨəɚɏɚ  ɜɑɓɟɗɨ- 

 

ȼɔɝ. 1 (Fig. 1) 

ȼɔɝ. 1.     ȽɡɑɘɌ ɛɜɚɎɑɐɑəɔɫ ȶȾȬ ɛɚ ɛɜɚɞɚɖɚɗɟ ɛɚɖɚɕ/ɝɞɜɑɝɝ.  

ȶȾȬ ð ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɣɑɝɖɌɫ ɌəɏɔɚɏɜɌɠɔɫ; ɃȻɉȽ ð ɣɜɑɝɛɔɥɑɎɚɐəɌɫ ɩɗɑɖɞɜɚɖɌɜɐɔɚɝɞɔɘɟɗɫ-

ɢɔɫ; ɉȶȯ ð ɩɗɑɖɞɜɚɖɌɜɐɔɚɏɜɌɠɔɫ; ȬȰ ð ɌɜɞɑɜɔɌɗɨəɚɑ ɐɌɎɗɑəɔɑ.  

Fig. 1.    Scheme of CTA with rest/stress protocol.   

CTA ð computed tomography angiography; TEP ð transesophageal pacing; ECG ð electrocardiography; BP ð 

blood pressure.  
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ȼɔɝ. 2 Ɍ (Fig. 2 Ɍ) 

 

ȼɔɝ. 2 ɍ (Fig. 2 b) 

 

ȼɔɝ. 2 Ɏ (Fig. 2 ɝ) 

 

ȼɔɝ. 2 ɏ (Fig. 2 d) 

 

ȼɔɝ. 2 ɐ (Fig. 2 ɑ) 

 

ȼɔɝ. 2 ɑ (Fig. 2 f)  

ȼɔɝ. 2.   ȶȾȬ ɛɚɖɚɕ/ɝɞɜɑɝɝ ɟ ɛɌɢɔɑəɞɌ ɝ ɔəɠɌɜɖɞɚɘ ɘɔɚɖɌɜɐɌ əɔɒəɑɕ ɗɚɖɌɗɔɓɌɢɔɔ ɔ ɛɚɏɜɌ-

əɔɣəɧɘ ɝɞɑəɚɓɚɘ ȻȹȬ.  

2 Ɍ ð ɀɌɓɌ ɛɚɖɚɫ. ȸɟɗɨɞɔɛɗɌəɌɜəɌɫ ɜɑɖɚəɝɞɜɟɖɢɔɫ ɝɑɜɐɢɌ. Ȼɚɛɑɜɑɣəɧɕ ɝɜɑɓ əɌ ɟɜɚɎəɑ ɝɜɑɐəɔɡ ɝɑɏɘɑəɞɚɎ ɘɔɚɖɌɜɐɌ 

ȷȲ. ȮɔɓɟɌɗɨəɚ ɐɑɠɑɖɞɌ ɛɑɜɠɟɓɔɔ əɑ ɚɛɜɑɐɑɗɫɑɞɝɫ. 2 ɍ ð ɀɌɓɌ ɛɚɖɚɫ. ȻɚɗɫɜəɌɫ ɖɌɜɞɌ ɜɌɝɛɜɑɐɑɗɑəɔɫ ɐɑɠɑɖɞɚɎ ɛɑɜ-

ɠɟɓɔɔ. Ⱥɛɜɑɐɑɗɫɑɞɝɫ ɟɘɑɜɑəəɧɕ ɐɑɠɑɖɞ ɛɑɜɠɟɓɔɔ ɍɌɓɌɗɨəɧɡ ɝɑɏɘɑəɞɚɎ əɔɒəɑɕ ɝɞɑəɖɔ ɝ ɛɑɜɑɡɚɐɚɘ əɌ əɔɒəɔɑ ɚɞ-

ɐɑɗɧ ȸȲȻ, ɝɚɚɞɎɑɞɝɞɎɟɪɥɔɕ ɓɚəɑ ȴȸ (ɓɚəɌ ɖɜɌɝəɚ-ɚɜɌəɒɑɎɚɏɚ ɢɎɑɞɌ). Ⱥɛɜɑɐɑɗɫɑɞɝɫ əɑɓəɌɣɔɞɑɗɨəɧɕ ɐɑɠɑɖɞ ɛɑɜ-

ɠɟɓɔɔ ɛɑɜɑɐəɑ-ɛɑɜɑɏɚɜɚɐɚɣəɚɕ ɔ Ɏɑɜɡɟɤɑɣəɚɕ ɗɚɖɌɗɔɓɌɢɔɔ (ɓɚəɌ ɓɑɗɑəɚ-ɚɜɌəɒɑɎɚɏɚ ɢɎɑɞɌ). 2 Ɏ ð ɀɌɓɌ ɛɚɖɚɫ. Ⱦɜɑɡ-

ɘɑɜəɌɫ ɜɑɖɚəɝɞɜɟɖɢɔɫ ɝɑɜɐɢɌ, ɝɚɎɘɑɥɑəəɌɫ ɝ ɛɚɗɫɜəɚɕ ɖɌɜɞɚɕ. Ⱥɛɜɑɐɑɗɫɑɞɝɫ əɑɓəɌɣɔɞɑɗɨəɧɕ ɐɑɠɑɖɞ ɛɑɜɠɟɓɔɔ 

ɛɑɜɑɐəɑɕ ɝɞɑəɖɔ ɔ Ɏɑɜɡɟɤɖɔ ȷȲ. 2 ɏ ð ɀɌɓɌ ɝɞɜɑɝɝɌ. ȸɟɗɨɞɔɛɗɌəɌɜəɌɫ ɜɑɖɚəɝɞɜɟɖɢɔɫ. Ȼɚɛɑɜɑɣəɧɕ ɝɜɑɓ əɌ ɟɜɚɎəɑ 

ɝɜɑɐəɔɡ ɝɑɏɘɑəɞɚɎ ɘɔɚɖɌɜɐɌ ȷȲ. Ⱥɛɜɑɐɑɗɫɑɞɝɫ ɞɜɌəɝɘɟɜɌɗɨəɧɕ ɐɑɠɑɖɞ ɛɑɜɠɟɓɔɔ ȸȲȻ ɔ ɛɑɜɑɐəɑɕ ɝɞɑəɖɔ ȷȲ 

(ɝɞɜɑɗɖɔ). 2 ɐ ð ɀɌɓɌ ɝɞɜɑɝɝɌ. ȻɚɗɫɜəɌɫ ɖɌɜɞɌ ɜɌɝɛɜɑɐɑɗɑəɔɫ ɐɑɠɑɖɞɚɎ ɛɑɜɠɟɓɔɔ. Ⱥɛɜɑɐɑɗɫɪɞɝɫ ɚɍɤɔɜəɧɑ ɐɑɠɑɖɞɧ 

ɛɑɜɠɟɓɔɔ ɍɌɓɌɗɨəɧɡ ɝɑɏɘɑəɞɚɎ əɔɒəɑɕ ɝɞɑəɖɔ, Ɏɝɑɡ ɝɑɏɘɑəɞɚɎ ȸȲȻ ɔ ɛɑɜɑɐəɑɕ ɝɞɑəɖɔ ȷȲ (ɓɚəɧ ɖɜɌɝəɚ-

ɚɜɌəɒɑɎɚɏɚ ɢɎɑɞɌ). 2 ɑ ð ɀɌɓɌ ɝɞɜɑɝɝɌ. ȾɜɑɡɘɑɜəɌɫ ɜɑɖɚəɝɞɜɟɖɢɔɫ ɝɑɜɐɢɌ, ɝɚɎɘɑɥɑəəɌɫ ɝ ɛɚɗɫɜəɚɕ ɖɌɜɞɚɕ. Ⱥɛɜɑɐɑ-

ɗɫɑɞɝɫ ɚɍɤɔɜəɧɕ ɐɑɠɑɖɞ ɛɑɜɠɟɓɔɔ ɛɑɜɑɐəɑɕ ɝɞɑəɖɔ ȷȲ.   

Ƚɞɜɑɝɝ-ɞɑɝɞ əɌ ɎɧɫɎɗɑəɔɑ ɛɜɑɡɚɐɫɥɑɕ ɔɤɑɘɔɔ ɘɔɚɖɌɜɐɌ Ɏ ɍɌɝɝɑɕəɑ ȻȹȬ ɔ Ɏ ɛɑɜɔɔəɠɌɜɖɞəɚɕ ɓɚəɑ əɔɒəɑɕ ɝɞɑəɖɔ 

ȷȲ ɛɚɗɚɒɔɞɑɗɨəɧɕ. ȶȾȬ ð ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɣɑɝɖɌɫ ɌəɏɔɚɏɜɌɠɔɫ; ȴȸ ð ɔəɠɌɜɖɞ ɘɔɚɖɌɜɐɌ; ȻȹȬ ð ɛɑɜɑɐəɫɫ 

əɔɝɡɚɐɫɥɌɫ Ɍɜɞɑɜɔɫ; ȸȲȻð ɘɑɒɒɑɗɟɐɚɣɖɚɎɌɫ ɛɑɜɑɏɚɜɚɐɖɌ; ȷȲ ð ɗɑɎɧɕ ɒɑɗɟɐɚɣɑɖ.  

Fig. 2.   CTA rest/stress in patient with inferior MI and LAD borderline stenosis . 

2 a ð Rest phase. Multiplanar heart reconstruction. Cross -section on middle level of LV. Perfusion defect is not determined 

visually. 2 b ð Rest phase. Polar map of perfusion defects dis tribution. There was a moderate perfusion defect of basal 

segments of inferior wall with crossing the inferior part of IVS, that correlate with area of MI (area of red -orange color). 

There was a non -significance perfusion defect of anteroseptal and apical localization (area of green -orange color).   2 c ð 

Rest phase. Three -dimensional heart reconstruction, combined with a polar map. There was a non -significance perfusion 

defect of anterior wall and apex of LV (arrows); 2 d ð Stress phase. Multiplanar recons truction. Cross -section on middle 

level of LV. Transmural perfusion defect of IVS and anterior wall of LV is determined (arrows).   2 e ð Stress phase. Polar 

map of distribution of perfusion defects. There was major perfusion defect of basal segments of in ferior wall, all segments 

of IVS and anterior wall of LV (areas of red -orange color). 2 f ð Stress phase. Three -dimensional heart reconstruction, com-

bined with a polar map. Major perfusion defect of anterior wall is determined.  

Stress -test for identifying  reversible myocardial ischemia in the area of LAD and periinfarct zone of inferior wall of LV is 

positive.  CTA ð computed tomography angiography; MI ð myocardial infarction; LAD ð left anterior descending artery; IVS ð 

intraventricular septum; LV ð left v entricle.  
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ɞɌɞɌ (ȻɂȺȼ) ȶȾȬ ɛɚɖɚɕ/ɝɞɜɑɝɝ ɚɛɜɑɐɑɗɫɗɔ ɛɚ 

ɚɞəɚɤɑəɔɪ ɖ ɛɚɖɌɓɌɞɑɗɪ ɀȼȶ Ò0.8 Ɏ ɖɌɣɑ-

ɝɞɎɑ ɘɑɞɚɐɌ çɓɚɗɚɞɚɏɚ ɝɞɌəɐɌɜɞɌè. ȬəɌɗɔɓ ɝɚ-

ɛɚɝɞɌɎɔɘɚɝɞɔ ȶȾȬ ɛɚɖɚɕ/ɝɞɜɑɝɝ ɔ ɝɞɜɑɝɝ-

ɉɡɚȶȯ ɝ ɜɌɝɣɑɞɚɘ ɔəɐɑɖɝɌ ȶɚɩəɌ ɛɜɚɎɚɐɔɗɔ 

ɐɗɫ ɔɓɟɣɑəɔɫ ɝɚɏɗɌɝɚɎɌəəɚɝɞɔ ɐɎɟɡ ɠɟəɖɢɔ-

ɚəɌɗɨəɧɡ ɛɜɚɍ Ɏ ɎɧɫɎɗɑəɔɔ ɛɜɑɡɚɐɫɥɑɕ 

ɔɤɑɘɔɔ Ɏ ɓɚəɑ ɖɜɚɎɚɝəɌɍɒɑəɔɫ ɝɔɘɛɞɚɘ-

ɝɎɫɓɌəəɚɕ ɖɚɜɚəɌɜəɚɕ Ɍɜɞɑɜɔɔ ɔ ɚɛɜɑɐɑɗɑ-

əɔɫ ɛɚɖɌɓɌəɔɕ ɖ ɜɑɎɌɝɖɟɗɫɜɔɓɌɢɔɔ ɘɔɚɖɌɜ-

ɐɌ. 

ȼɑɓɟɗɨɞɌɞɧ. 

ȴɓ 120 ɚɍɝɗɑɐɚɎɌəəɧɡ ɛɌɢɔɑəɞɚɎ ȶȾȬ ɝ 

ɃȻɉȽ ɍɧɗɌ ɎɧɛɚɗəɑəɌ 60 ɛɌɢɔɑəɞɌɘ (ɜɔɝ. 3). 

ȶɗɔəɔɣɑɝɖɌɫ ɡɌɜɌɖɞɑɜɔɝɞɔɖɌ ɛɌɢɔɑə-

ɞɚɎ, ɖɚɞɚɜɧɘ ɛɜɚɎɑɐɑəɌ ȶȾȬ ɛɚ ɛɜɚɞɚɖɚɗɟ 

ɛɚɖɚɕ/ɝɞɜɑɝɝ, ɛɜɑɐɝɞɌɎɗɑəɌ Ɏ ɞɌɍɗɔɢɑ ʈ1. 

ȿ 15 ɔɓ 20 ɛɌɢɔɑəɞɚɎ ɝ ɐɑɠɑɖɞɚɘ ɛɑɜ-

ɠɟɓɔɔ ɚɛɜɑɐɑɗɫɗɔɝɨ ɟɣɌɝɞɖɔ ɏɔɛɚɖɔəɑɓɌ ɛɚ 

ɐɌəəɧɘ ɝɞɜɑɝɝ-ɉɡɚȶȯ. ȿ 37 ɔɓ 40 ɛɌɢɔɑəɞɚɎ 

ɍɑɓ ɐɑɠɑɖɞɌ ɛɑɜɠɟɓɔɔ ɓɚə ɛɜɑɡɚɐɫɥɑɏɚ 

əɌɜɟɤɑəɔɫ ɗɚɖɌɗɨəɚɕ ɝɚɖɜɌɞɔɘɚɝɞɔ ɛɚ ɐɌə-

əɧɘ ɝɞɜɑɝɝ-ɉɡɚȶȯ əɑ ɚɛɜɑɐɑɗɫɗɚɝɨ. ȿ 8 ɛɌ-

ɢɔɑəɞɚɎ ɚɞɘɑɣɌɗɚɝɨ ɜɌɝɡɚɒɐɑəɔɑ ɜɑɓɟɗɨɞɌ-

ɞɚɎ ɐɎɟɡ ɘɑɞɚɐɚɎ. ȽɜɌɎəɔɞɑɗɨəɧɕ ɌəɌɗɔɓ ɛɚ-

ɖɌɓɌɗ ɡɚɜɚɤɟɪ ɝɚɛɚɝɞɌɎɔɘɚɝɞɨ ȶȾȬ ɛɚ-

ɖɚɕ/ɝɞɜɑɝɝ ɔ ɝɞɜɑɝɝ-ɉɡɚȶȯ, ɔəɐɑɖɝ ȶɚɩəɌ 

ɝɚɝɞɌɎɔɗ 0,7.  

 

ȼɔɝ. 3 (Fig. 3) 

ȼɔɝ. 3.      ȽɡɑɘɌ ɚɞɍɚɜɌ ɛɌɢɔɑəɞɚɎ ɐɗɫ ɛɜɚɎɑɐɑəɔɫ ȶȾȬ ɛɚ ɛɜɚɞɚɖɚɗɟ ɛɚɖɚɕ/ɝɞɜɑɝɝ.  

ȶȾȬ ð ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɣɑɝɖɌɫ ɌəɏɔɚɏɜɌɠɔɫ; ȶȬ ð ɖɚɜɚəɌɜəɧɑ Ɍɜɞɑɜɔɔ; ȷȶȬ ð ɗɑɎɌɫ ɖɚɜɚəɌɜəɌɫ 

Ɍɜɞɑɜɔɫ; ȶȬȯ ð ɖɚɜɚəɌɜɚɌəɏɔɚɏɜɌɠɔɫ; ɃȻɉȽ ð ɣɜɑɝɛɔɥɑɎɚɐəɌɫ ɩɗɑɖɞɜɚɖɌɜɐɔɚɝɞɔɘɟɗɫɢɔɫ.   

Fig. 3.     Scheme of patient selection for the CTA with rest/stress proto col .  

CTA ð computed tomography angiography; CA ð coronary arteries; LAD ð left anterior descending artery; ICA ð 

Invasive coronary angiography; TEP ð transesophageal pacing.  
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Ȯɚ Ɏɝɑɡ ɝɗɟɣɌɫɡ ɛɜɑɡɚɐɫɥɔɑ ɐɑɠɑɖɞɧ 

ɛɑɜɠɟɓɔɔ ɘɔɚɖɌɜɐɌ Ɏɚ Ɏɜɑɘɫ ɠɌɓɧ ɝɞɜɑɝɝɌ 

ɝɚɚɞɎɑɞɝɞɎɚɎɌɗɔ ɓɚəɑ ɖɜɚɎɚɝəɌɍɒɑəɔɫ ɝɔɘɛ-

ɞɚɘ-ɝɎɫɓɌəəɚɕ ɖɚɜɚəɌɜəɚɕ Ɍɜɞɑɜɔɔ (ɞɌɍɗ. 

ʈ2). 

Ȯɝɑɘ ɛɌɢɔɑəɞɌɘ (n=60) ɍɧɗɌ ɚɢɑəɑəɌ 

ɠɟəɖɢɔɚəɌɗɨəɌɫ ɓəɌɣɔɘɚɝɞɨ ɝɞɑəɚɓɌ ɖɚɜɚ-

əɌɜəɚɕ Ɍɜɞɑɜɔɔ ɛɟɞɑɘ ɔɓɘɑɜɑəɔɫ ɀȼȶ. ȿ 19 

ɔɓ 20 ɛɌɢɔɑəɞɚɎ ɝ ɐɑɠɑɖɞɚɘ ɛɑɜɠɟɓɔɔ ɘɔɚ-

ɖɌɜɐɌ ɀȼȶ ɍɧɗ ɘɑəɑɑ 0.8. ȿ 30 ɔɓ 40 ɛɌɢɔɑə-

ɞɚɎ ɍɑɓ ɐɑɠɑɖɞɌ ɛɑɜɠɟɓɔɔ ɀȼȶ ɍɧɗ ɍɚɗɑɑ 0.8. 

ȷɚɒəɚɚɞɜɔɢɌɞɑɗɨəɧɑ ɜɑɓɟɗɨɞɌɞɧ əɌɍɗɪɐɌ-

ɗɔɝɨ Ɏ 10 ɝɗɟɣɌɫɡ, ɗɚɒəɚɛɚɗɚɒɔɞɑɗɨəɧɕ ɜɑ-

ɓɟɗɨɞɌɞ ɓɌɜɑɏɔɝɞɜɔɜɚɎɌə ɟ ɚɐəɚɏɚ ɛɌɢɔɑəɞɌ. 

ɃɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ, ɝɛɑɢɔɠɔɣəɚɝɞɨ, ȻɂȻȼ ɔ 

ȻɂȺȼ ȶȾȬ ɛɚɖɚɕ/ɝɞɜɑɝɝ ɝɚɝɞɌɎɔɗɔ 65,5%, 

96,8%, 95,0% ɔ 75,0%. ɃɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ, 

ɝɛɑɢɔɠɔɣəɚɝɞɨ, ȻɂȻȼ ɔ ȻɂȺȼ ɝɞɜɑɝɝ-ɉɡɚȶȯ 

ɝ ɠɔɓɔɣɑɝɖɚɕ əɌɏɜɟɓɖɚɕ ɛɚ ɚɞəɚɤɑəɔɪ ɖ 

ɀȼȶ Ò0.8 ɝɚɝɞɌɎɔɗɔ 62,07%, 100,0%, 100,0% 

ɔ 73,81%. 

ȶɗɔəɔɣɑɝɖɌɫ ɩɠɠɑɖɞɔɎəɚɝɞɨ ȶȾȬ ɛɚ-

ɖɚɕ/ɝɞɜɑɝɝ ɟ ɛɌɢɔɑəɞɚɎ ɝɚ ɝɞɑəɚɓɌɘɔ ɖɚɜɚ-

əɌɜəɧɡ Ɍɜɞɑɜɔɕ ɝɜɑɐəɑɕ ɝɞɑɛɑəɔ ɎɧɜɌɒɑə-

əɚɝɞɔ ɛɜɑɐɝɞɌɎɗɑəɌ əɌ ɛɜɔɘɑɜɑ ɖɗɔəɔɣɑɝɖɚ-

ɏɚ ɝɗɟɣɌɫ (ɜɔɝ. 4). 

Ⱥɍɝɟɒɐɑəɔɑ. 

ȹɌɝɞɚɫɥɑɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɐɑɘɚəɝɞɜɔɜɟ-

ɑɞ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɑ Ɏɚɓɘɚɒəɚɝɞɔ ȶȾ Ɏ ɖɚɘ-

ɛɗɑɖɝəɚɕ ɚɢɑəɖɑ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ ɔ ɛɜɑ-

ɡɚɐɫɥɑɕ ɔɤɑɘɔɔ ɘɔɚɖɌɜɐɌ ɟ ɛɌɢɔɑəɞɚɎ ɝ 

ɍɚɗɫɘɔ Ɏ ɏɜɟɐɔ. ȶȾ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ ɚɍ-

ɗɌɐɌɑɞ Ɏɧɝɚɖɚɕ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɕ ɞɚɣəɚɝɞɨɪ 

Ɏ ɚɛɜɑɐɑɗɑəɔɔ ɗɚɖɌɗɔɓɌɢɔɔ ɔ ɝɞɑɛɑəɔ ɛɚɜɌ-

ɒɑəɔɫ ɖɚɜɚəɌɜəɚɏɚ ɜɟɝɗɌ. ȻɜɚɎɑɐɑəɔɑ ɛɚ-

Ɏɞɚɜəɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ əɌ ɠɚəɑ ɝɞɜɑɝɝ-ɞɑɝɞɌ 

ɛɚɓɎɚɗɫɑɞ ɎɧɫɎɔɞɨ ɛɜɑɡɚɐɫɥɟɪ ɔɤɑɘɔɪ Ɏ 

ɓɚəɑ ɖɜɚɎɚɝəɌɍɒɑəɔɫ ɝɔɘɛɞɚɘ-ɝɎɫɓɌəəɚɕ 

ɖɚɜɚəɌɜəɚɕ Ɍɜɞɑɜɔɔ ɔ ɚɛɜɑɐɑɗɔɞɨ ɛɚɖɌɓɌəɔɫ 

ɖ  ɜɑɎɌɝɖɟɗɫɜɔɓɌɢɔɔ  ɘɔɚɖɌɜɐɌ əɑ ɡɟɒɑ,  ɣɑɘ  

ȾɌɍɗɔɢɌ ʈ1.     ȶɗɔəɔɣɑɝɖɌɫ ɡɌɜɌɖɞɑɜɔɝɞɔɖɌ ɛɌɢɔɑəɞɚɎ ɝɚ ɝɞɑəɚɓɚɘ ȶȬ ɝɜɑɐəɑɕ  

ɝɞɑɛɑəɔ ɎɧɜɌɒɑəəɚɝɞɔ (50-85%).  

 

ʆʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ɺʩʝʛʦ ɹʦʣʴʥʳʝ ʩ ʠʟʚʝʩʪʥʦʡ 

ʀɹʉ 

ɹʦʣʴʥʳʝ ʙʝʟ ʠʟʚʝʩʪ-

ʥʦʡ ʨʘʥʝʝ ʀɹʉ 

P-value 

ʂʦʣʠʯʝʩʪʚʦ ʧʘʮʠʝʥʪʦʚ (n, 

%) 

60 41 (68,3%) 19 (31,7%) <0.05 

ʉʨʝʜʥʠʡ ʚʦʟʨʘʩʪ (MÑů) 61,5Ñ9,3 61,3Ñ9,6 61,9Ñ8,9  

ʄʫʞʯʠʥʳ, n (%) 44 (73,3%) 29 15 <0.05 

ɾʝʥʱʠʥʳ, n (%) 16 (26,7%) 12 4 <0.05 

ɸʨʪʝʨʠʘʣʴʥʘʷ ʛʠʧʝʨʪʝʥʟʠʷ, 

n (%) 

51 (85%) 34 17 <0.05 

ʂʫʨʝʥʠʝ, n (%) 23 (38,3%) 18 5 <0.05 

ʉʘʭʘʨʥʳʡ ʜʠʘʙʝʪ, n (%) 12 (20%) 9 3 0.0833 

ʇʝʨʝʥʝʩʝʥʥʳʡ ʀʄ, n (%) 38 (63,3%) 38 0  <0.0001 

ʏʂɺ ʚ ʘʥʘʤʥʝʟʝ,  

n (%) 

41 (68,3%) 41 0 <0.0001 

ʉʠʤʧʪʦʤ-ʩʚʷʟʘʥʥʘʷ ʘʨʪʝʨʠʷ 

ʇʅɸ, n (%) 37 (61,7%) 25 12  <0.05 

ɼɸ, n (%) 1 (1,7%) 0 1  

ʆɸ, n (%) 10 (16,7%) 7 3  0.2059 

ɸʊʂ, n (%) 6 (10%) 4 2 0.4142 

ʇʂɸ, n (%) 7 (11,7%) 6 1  
 

   
 

ȾɌɍɗɔɢɌ ʈ2.    Ⱥɛɜɑɐɑɗɑəɔɑ ɐɑɠɑɖɞɌ ɛɑɜɠɟɓɔɔ ɘɔɚɖɌɜɐɌ Ɏ ɍɌɝɝɑɕəɑ ɝɔɘɛɞɚɘ-

ɝɎɫɓɌəəɚɕ ɖɚɜɚəɌɜəɚɕ Ɍɜɞɑɜɔɔ. 

ʅʘʣʠʯʠʝ ʜʝʬʝʢʪʘ ʧʝʨʬʫʟʠʠ 

 

ʉʠʤʧʪʦʤ-ʩʚʷʟʘʥʥʘʷ ʂɸ 

ɽʩʪʴ ʜʝʬʝʢʪ, n (%) ʅʝʪ ʜʝʬʝʢʪʘ, n (%) 

ʇʅɸ  14 (23,3%) 23 (38,4%) 

ɼɸ  0 (0%) 1 (1,7%) 

ʆɸ 3 (5%) 7 (11,7%) 

ɸʊʂ 2 (3,3%) 4 (6,7%) 

ʇʂɸ 1 (1,7%) 6 (10%) 
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ȼɔɝ. 4 Ɍ (Fig. 4 Ɍ) 

 

ȼɔɝ. 4 ɍ (Fig. 4 b) 

 

ȼɔɝ. 4 Ɏ (Fig. 4 ɝ) 

 

ȼɔɝ. 4 ɏ (Fig. 4 d) 

 

ȼɔɝ. 4 ɐ (Fig. 4 e)  

 

ȼɔɝ. 4 ɑ (Fig. 4 f) 

ȼɔɝ. 4.    ȶȾȬ ɛɚɖɚɕ/ɝɞɜɑɝɝ ɔ ȶȬȯ ɝ ɔɓɘɑɜɑəɔɑɘ ɀȼȶ. ȻɌɢɔɑəɞ ȭ., 55 ɗɑɞ, ɝɚ ɝɞɑəɚɖɌɜɐɔɑɕ 2 

ɠɟəɖɢɔɚəɌɗɨəɚɏɚ ɖɗɌɝɝɌ ɔ ɛɚɏɜɌəɔɣəɧɘ ɝɞɑəɚɓɚɘ ȻȹȬ.   

4 Ɍ ð ɀɌɓɌ ɛɚɖɚɫ. ȸɟɗɨɞɔɛɗɌəɌɜəɌɫ ɜɑɖɚəɝɞɜɟɖɢɔɫ ȻȹȬ. Ⱥɛɜɑɐɑɗɫɑɞɝɫ ɖɌɗɨɢɔəɔɜɚɎɌəəɌɫ ɍɗɫɤɖɌ, ɝɞɑəɚɓɔɜɟɪɥɌɫ 

70% ɛɜɚɝɎɑɞɌ ȻȹȬ (ɝɞɜɑɗɖɌ). 4 ɍ ð ɀɌɓɌ ɛɚɖɚɫ. ȾɜɑɡɘɑɜəɌɫ ɜɑɖɚəɝɞɜɟɖɢɔɫ ɝɑɜɐɢɌ. Ⱥɛɜɑɐɑɗɫɑɞɝɫ ɖɌɗɨɢɔəɔɜɚɎɌəəɌɫ 

ɍɗɫɤɖɌ Ɏ ȻȹȬ (ɝɞɜɑɗɖɌ). 4 Ɏ ð ɀɌɓɌ ɛɚɖɚɫ. ȾɜɑɡɘɑɜəɌɫ ɜɑɖɚəɝɞɜɟɖɢɔɫ ɝɑɜɐɢɌ, ɝɚɎɘɑɥɑəəɌɫ ɝ ɛɚɗɫɜəɚɕ ɖɌɜɞɚɕ. 

Ⱥɛɜɑɐɑɗɫɑɞɝɫ əɑɓəɌɣɔɞɑɗɨəɧɕ ɐɑɠɑɖɞ ɛɑɜɠɟɓɔɔ ɛɑɜɑɐəɑ-ɍɚɖɚɎɚɕ ɝɞɑəɖɔ ɔ Ɏɑɜɡɟɤɖɔ ȷȲ (ɚɍɗɌɝɞɨ ɓɑɗɑəɚ-ɚɜɌəɒɑɎɚɏɚ 

ɢɎɑɞɌ). 4 ɏ ð ɀɌɓɌ ɝɞɜɑɝɝɌ. ȾɜɑɡɘɑɜəɌɫ ɜɑɖɚəɝɞɜɟɖɢɔɫ ɝɑɜɐɢɌ, ɝɚɎɘɑɥɑəəɌɫ ɝ ɛɚɗɫɜəɚɕ ɖɌɜɞɚɕ. Ⱥɛɜɑɐɑɗɫɑɞɝɫ ɚɍ-

ɤɔɜəɧɕ ɐɑɠɑɖɞ ɛɑɜɠɟɓɔɔ ɛɑɜɑɐəɑ-ɍɚɖɚɎɚɕ ɗɚɖɌɗɔɓɌɢɔɔ ɔ Ɏɑɜɡɟɤɖɔ ȷȲ. (ɚɍɗɌɝɞɨ ɖɜɌɝəɚ-ɚɜɌəɒɑɎɚɏɚ ɢɎɑɞɌ). 

Ƚɞɜɑɝɝ-ɞɑɝɞ əɌ ɎɧɫɎɗɑəɔɑ ɛɜɑɡɚɐɫɥɑɕ ɔɤɑɘɔɔ ɘɔɚɖɌɜɐɌ Ɏ ɍɌɝɝɑɕəɑ ȻȹȬ ɛɚɗɚɒɔɞɑɗɨəɧɕ.  4 ɐ ð ȶɚɜɚəɌɜɚɌəɏɔɚ-

ɏɜɌɘɘɌ ȻȹȬ. Ⱥɛɜɑɐɑɗɫɑɞɝɫ ɝɞɑəɚɓ ȻȹȬ 70% (ɝɞɜɑɗɖɌ).  4 ɑ ð ȶɜɔɎɧɑ ɐɌɎɗɑəɔɫ Ɏ Ɏɚɝɡɚɐɫɥɑɕ Ɍɚɜɞɑ ɔ ɐɔɝɞɌɗɨəɑɑ ɝɞɑ-

əɚɓɌ ȻȹȬ. ɀȼȶ ɝɚɝɞɌɎɔɗ 0.73, ɣɞɚ ɛɚɐɞɎɑɜɐɔɗɚ ɏɑɘɚɐɔəɌɘɔɣɑɝɖɟɪ ɓəɌɣɔɘɚɝɞɨ ɝɞɑəɚɓɌ. ȻɌɢɔɑəɞɟ Ɏɧɛɚɗəɑəɚ ɃȶȮ ɝɚ 

ɝɞɑəɞɔɜɚɎɌəɔɑɘ ȻȹȬ.  

ȶȾȬ ð ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɣɑɝɖɌɫ ɌəɏɔɚɏɜɌɠɔɫ; ȶȬȯ ð ɖɚɜɚəɌɜɚɌəɏɔɚɏɜɌɠɔɫ; ɀȼȶ ð ɠɜɌɖɢɔɚəəɧɕ ɜɑɓɑɜɎ ɖɜɚ-

ɎɚɞɚɖɌ; ȻȹȬ ð ɛɑɜɑɐəɫɫ əɔɝɡɚɐɫɥɌɫ Ɍɜɞɑɜɔɫ; ȷȲð ɗɑɎɧɕ ɒɑɗɟɐɚɣɑɖ; ɀȼȶ ð ɠɜɌɖɢɔɚəəɧɕ ɜɑɓɑɜɎ ɖɜɚɎɚɞɚɖɌ. ɃȶȮ ð 

ɣɜɑɝɖɚɒəɚɑ ɖɚɜɚəɌɜəɚɑ ɎɘɑɤɌɞɑɗɨɝɞɎɚ. 

Fig. 4.    CTA rest/ stress and  ICA with  FFR mesuarement . Patient B. 55 years old, suffering from angina 

pectoris 2d functional class and borderline stenosis of LAD.  

4 a ð Rest phase. Multip lanar reconstruction of LAD. A calcified plaque with 70% LAD stenosis is determined (arrow); 4 b ð 

Rest phase. Three -dimensional heart reconstruction. A calcified plaque in LAD is determined (arrow); 4 c ð Rest phase. 

Three -dimensional heart reconstruction  combined with a polar map. There was a non -significance perfusion defect of an-

terolateral wall and apex of LV (area of green -orange color); 4 d ð Stress phase. Three -dimensional heart reconstruction, 

combined with a polar map. Major perfusion defect of an terolateral wall and apex of LV is determined (area of red -orange 

color). Stress -test for identifying reversible myocardial ischemia in the area of LAD is positive.  4 e ð Coronary angiography 

of LAD. 70% stenosis of LAD is determined (arrow);  4 f ð The c urves of pressure in ascending aorta and in the place distal 

to the stenosis of LAD. FFR is 0.73, which verified the functional significance of stenosis. Patient underwent PCI LAD.  

CTA ð computed tomography angiography; ICA ð Invasive coronary angiography ; FFR ð fractional flow reserve; LAD ð left 

anterior descending artery; LV ð left ventricle; PCI ð percutaneous coronary intervention.  
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ɐɜɟɏɔɑ əɌɏɜɟɓɚɣəɧɑ ɞɑɝɞɧ ɝ ɎɔɓɟɌɗɔɓɔɜɟɪ-

ɥɑɕ ɘɑɞɚɐɔɖɚɕ [7, 8]. ȽɚɏɗɌɝəɚ ɘɑɞɌ-ɌəɌɗɔɓɟ, 

ɛɜɚɎɑɐɑəəɚɘɟ Pontone ɔ ɝɚɌɎɞ. (2020), ɚɢɑə-

ɖɌ ɛɑɜɠɟɓɔɔ ɘɔɚɖɌɜɐɌ ɘɑɞɚɐɚɘ ȶȾ ɝɚɛɚɝɞɌ-

ɎɔɘɌ ɝ ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɚɕ ɞɚɘɚɏɜɌɠɔɑɕ 

(ȸȼȾ), ɛɚɓɔɞɜɚəəɚ-ɩɘɔɝɝɔɚəəɚɕ ɞɚɘɚɏɜɌɠɔ-

ɑɕ (ȻɉȾ), ɚɐəɚɠɚɞɚəəɚɕ ɩɘɔɝɝɔɚəəɚɕ ɞɚɘɚ-

ɏɜɌɠɔɑɕ (ȺɀɉȶȾ) ɔ ɝɞɜɑɝɝ-ɉɡɚȶȯ. ɃɟɎɝɞɎɔ-

ɞɑɗɨəɚɝɞɨ ɔ ɝɛɑɢɔɠɔɣəɚɝɞɨ ɝɞɜɑɝɝ-ȶȾ, 

ɝɞɜɑɝɝ-ȸȼȾ, ȻɉȾ, ɝɞɜɑɝɝ-ȺɀɉȶȾ ɔ ɝɞɜɑɝɝ-

ɉɡɚȶȯ Ɏ ɚɛɜɑɐɑɗɑəɔɔ ɏɑɘɚɐɔəɌɘɔɣɑɝɖɚɕ 

ɓəɌɣɔɘɚɝɞɔ ɝɞɑəɚɓɚɎ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ ɛɚ 

ɚɞəɚɤɑəɔɪ ɖ ɀȼȶ Ò0.8 ɝɚɝɞɌɎɔɗɔ 79% ɔ 

88%, 87% ɔ 88%, 88% ɔ 86%, 71% ɔ 79%, 

64% ɔ 84% ɝɚɚɞɎɑɞɝɞɎɑəəɚ [7]. ȬɎɞɚɜɌɘɔ 

ɐɜɟɏɚɏɚ ɘɑɞɌ-ɌəɌɗɔɓɌ, ɛɜɚɎɑɐɑəəɚɏɚ ɜɌəɑɑ 

(2015), ɍɧɗɔ ɛɚɗɟɣɑəɧ ɝɡɚɒɔɑ ɜɑɓɟɗɨɞɌɞɧ: 

ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ɔ ɝɛɑɢɔɠɔɣəɚɝɞɨ ɝɞɜɑɝɝ-

ȶȾ, ɝɞɜɑɝɝ-ȸȼȾ, ɝɞɜɑɝɝ-ȺɀɉȶȾ, ȻɉȾ ɔ 

ɝɞɜɑɝɝ-ɉɡɚȶȯ ɛɚ ɚɞəɚɤɑəɔɪ ɖ ɀȼȶ Ò0.75-0.8 

(Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɔɝɝɗɑɐɚɎɌəɔɫ) Ɏ ɎɧɫɎɗɑ-

əɔɔ ɛɜɑɡɚɐɫɥɑɕ ɔɤɑɘɔɔ ɘɔɚɖɌɜɐɌ ɝɚɝɞɌɎɔ-

ɗɔ 88% ɔ 80%, 89% ɔ 87%, 74% ɔ 79%, 84% ɔ 

87%, 69% ɔ 84% ɝɚɚɞɎɑɞɝɞɎɑəəɚ [8]. 

ȻɜɚɎɑɐɑəɔɑ ȶȾȬ ɛɚ ɛɜɚɞɚɖɚɗɟ ɛɚ-

ɖɚɕ/ɝɞɜɑɝɝ ɛɚɎɧɤɌɑɞ ɝɛɑɢɔɠɔɣəɚɝɞɨ ɔ ɛɜɚ-

ɏəɚɝɞɔɣɑɝɖɟɪ ɢɑəəɚɝɞɨ ɛɚɗɚɒɔɞɑɗɨəɚɏɚ ɜɑ-

ɓɟɗɨɞɌɞɌ ɔɝɝɗɑɐɚɎɌəɔɫ, ɣɞɚ ɍɧɗɚ ɚɞɜɌɒɑəɚ Ɏ 

ɜɌɍɚɞɑ Pontone ɔ ɝɚɌɎɞ. [9]. 

Ȯɚɓɘɚɒəɚɝɞɨ ɚɐəɚɘɚɘɑəɞəɚɕ ɌəɌɞɚɘɔ-

ɣɑɝɖɚɕ ɔ ɠɟəɖɢɔɚəɌɗɨəɚɕ ɚɢɑəɖɔ ɎɧɫɎɗɑə-

əɧɡ Ɍɞɑɜɚɝɖɗɑɜɚɞɔɣɑɝɖɔɡ ɔɓɘɑəɑəɔɕ ɖɚɜɚ-

əɌɜəɧɡ Ɍɜɞɑɜɔɕ Ɏ ɜɌɘɖɌɡ ɚɐəɚɏɚ ɔɝɝɗɑɐɚɎɌ-

əɔɫ ɐɑɗɌɑɞ ȶȾ əɌɔɍɚɗɑɑ ɛɜɑɐɛɚɣɞɔɞɑɗɨəɧɘ 

ɘɑɞɚɐɚɘ ɝɞɜɑɝɝ-ɞɑɝɞɌ. Ȯ ɖɗɔəɔɣɑɝɖɔɡ ɔɝɝɗɑ-

ɐɚɎɌəɔɫɡ ɐɗɫ ɚɢɑəɖɔ ɝɞɜɑɝɝ-ɔəɐɟɢɔɜɚɎɌəəɚɕ 

ɔɤɑɘɔɔ ɘɔɚɖɌɜɐɌ ɘɑɞɚɐɚɘ ȶȾ, ɖɌɖ ɛɜɌɎɔɗɚ, 

ɔɝɛɚɗɨɓɟɪɞɝɫ ɠɌɜɘɌɖɚɗɚɏɔɣɑɝɖɔɑ Ɍɏɑəɞɧ, 

ɚɞəɚɝɫɥɔɑɝɫ ɖ ɎɌɓɚɐɔɗɌɞɌɞɚɜɌɘ (Ɍɐɑəɚɓɔə, 

ɜɑɏɌɐɑəɌɓɚə, ɐɔɛɔɜɔɐɌɘɚɗ, əɌɞɜɔɫ Ɍɐɑəɚɓ-

ɔəɞɜɔɠɚɝɠɌɞ), ɚɐəɌɖɚ Ɏ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ əɌ 

ɞɑɜɜɔɞɚɜɔɔ ȼɚɝɝɔɕɝɖɚɕ ɀɑɐɑɜɌɢɔɔ ɐɌəəɧɑ 

ɛɜɑɛɌɜɌɞɧ əɑ ɓɌɜɑɏɔɝɞɜɔɜɚɎɌəɧ Ɏ ɖɌɣɑɝɞɎɑ 

ɝɞɜɑɝɝɚɎɧɡ ɌɏɑəɞɚɎ, ɛɚɩɞɚɘɟ ɐɌəəɌɫ ɘɑɞɚɐɔ-

ɖɌ ɛɚɖɌ əɑ əɌɤɗɌ ɤɔɜɚɖɚɏɚ ɛɜɔɘɑəɑəɔɫ Ɏ 

ɖɗɔəɔɣɑɝɖɚɕ ɛɜɌɖɞɔɖɑ [10, 11]. 

Ȯ ɐɌəəɚɘ ɔ ɛɜɚɎɑɐɑəəɧɡ ɜɌəɑɑ ɔɝɝɗɑ-

ɐɚɎɌəɔɫɡ [12, 13] əɌ ɍɌɓɑ ɀȯȭȿ çȹȸȴɂȶ ɔɘ. 

Ɍɖ. ȱ.ȴ. ɃɌɓɚɎɌè ȸɔəɓɐɜɌɎɌ ȼɚɝɝɔɔ Ɏ ɖɌɣɑ-

ɝɞɎɑ ɝɞɜɑɝɝ-ɞɑɝɞɌ ɔɝɛɚɗɨɓɚɎɌɗɔ ɣɜɑɝɛɔɥɑ-

Ɏɚɐəɟɪ ɩɗɑɖɞɜɚɖɌɜɐɔɚɝɞɔɘɟɗɫɢɔɪ, ɖɚɞɚɜɌɫ 

ɫɎɗɫɑɞɝɫ ɐɚɝɞɟɛəɚɕ ɔ ɐɚɝɞɌɞɚɣəɚ ɍɑɓɚɛɌɝəɚɕ 

ɘɑɞɚɐɔɖɚɕ, ɞɌɖ ɖɌɖ ɔəɐɟɢɔɜɚɎɌəəɌɫ ɔɤɑɘɔɫ 

ɝɚɡɜɌəɫɑɞɝɫ əɑ ɍɚɗɑɑ ɘɔəɟɞɧ ɛɚɝɗɑ ɛɜɑɖɜɌ-

ɥɑəɔɫ ɝɞɔɘɟɗɫɢɔɔ. ȭɚɗɑɑ əɔɓɖɔɕ ɛɚɖɌɓɌɞɑɗɨ 

ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɔ ɛɜɔ Ɏɧɝɚɖɚɕ ɝɛɑɢɔɠɔɣəɚ-

ɝɞɔ Ɏ ɛɜɑɐɝɞɌɎɗɑəəɚɕ ɜɌɍɚɞɑ ɛɚ ɝɜɌɎəɑəɔɪ ɝ 

ɚɛɔɝɌəəɧɘɔ Ɏ ɗɔɞɑɜɌɞɟɜɑ ɐɌəəɧɘɔ ɘɚɒɑɞ 

ɍɧɞɨ ɚɍɟɝɗɚɎɗɑə ɞɑɘ, ɣɞɚ Ɏ ɔɝɝɗɑɐɚɎɌəɔɔ ɍɧ-

ɗɌ ɍɚɗɨɤɌɫ ɐɚɗɫ ɛɌɢɔɑəɞɚɎ ɝ ɛɚɏɜɌəɔɣəɧɘɔ 

ɝɞɑəɚɓɌɘɔ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ. 

ȹɌɤɔ ɐɌəəɧɑ ɝɚɏɗɌɝɟɪɞɝɫ ɝ ɜɌɍɚɞɚɕ Ko 

ɔ ɝɚɌɎɞ. [14], ɏɐɑ ɔɓɟɣɌɗɌɝɨ ɐɔɌɏəɚɝɞɔɣɑɝɖɌɫ 

ɞɚɣəɚɝɞɨ ȶȾ ɛɚɖɚɕ/ɝɞɜɑɝɝ ɝ Ɍɐɑəɚɓɔəɚɘ ɛɚ 

ɚɞəɚɤɑəɔɪ ɖ ɀȼȶ Ò0.8 Ɏ ɎɧɫɎɗɑəɔɔ ɛɜɑɡɚ-

ɐɫɥɑɕ ɔɤɑɘɔɔ Ɏ ɍɌɝɝɑɕəɑ ɖɜɚɎɚɝəɌɍɒɑəɔɫ 

ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ ɝɚ ɝɞɑəɚɓɌɘɔ Ó50%, 

ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ, ɝɛɑɢɔɠɔɣəɚɝɞɨ, ɛɜɚɏəɚ-

ɝɞɔɣɑɝɖɌɫ ɢɑəəɚɝɞɨ ɛɚɗɚɒɔɞɑɗɨəɚɏɚ ɜɑɓɟɗɨ-

ɞɌɞɌ ɔ ɛɜɚɏəɚɝɞɔɣɑɝɖɌɫ ɢɑəəɚɝɞɨ ɚɞɜɔɢɌ-

ɞɑɗɨəɚɏɚ ɜɑɓɟɗɨɞɌɞɌ ɝɚɝɞɌɎɔɗɔ 76%, 84%, 

82% ɔ 79% ɝɚɚɞɎɑɞɝɞɎɑəəɚ. 

ȴɓɎɑɝɞəɚ, ɣɞɚ ɐɗɫ ɚɢɑəɖɔ ɛɑɜɠɟɓɔɔ 

ɘɔɚɖɌɜɐɌ ɘɚɏɟɞ ɍɧɞɨ ɔɝɛɚɗɨɓɚɎɌəɧ ɐɎɌ ɜɑ-

ɒɔɘɌ: ɝɞɌɞɔɣɑɝɖɔɕ ɔ ɐɔəɌɘɔɣɑɝɖɔɕ. ȰɔəɌ-

ɘɔɣɑɝɖɌɫ ɝɞɜɑɝɝ-ȶȾ ɝɑɜɐɢɌ ɚɍɗɌɐɌɑɞ ɍɚɗɑɑ 

Ɏɧɝɚɖɔɘɔ ɛɚɖɌɓɌɞɑɗɫɘɔ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɔ Ɏ 

ɎɧɫɎɗɑəɔɔ ɔɤɑɘɔɔ ɘɔɚɖɌɜɐɌ, ɚɝɚɍɑəəɚ Ɏ 

ɝɚɣɑɞɌəɔɔ ɝ ɚɢɑəɖɚɕ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ 

[15]. ȹɑɐɌɎəɔɑ ɘɑɞɌ-ɌəɌɗɔɓɧ ɟɖɌɓɧɎɌɪɞ əɌ 

ɍɚɗɑɑ Ɏɧɝɚɖɟɪ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ, əɚ ɍɚɗɑɑ 

əɔɓɖɟɪ ɝɛɑɢɔɠɔɣəɚɝɞɨ ɐɔəɌɘɔɣɑɝɖɚɕ 

ɝɞɜɑɝɝ-ȶȾ ɝɑɜɐɢɌ ɛɚ ɝɜɌɎəɑəɔɪ ɝɚ ɝɞɌɞɔɣɑ-

ɝɖɚɕ ɝɞɜɑɝɝ-ȶȾ ɝɑɜɐɢɌ (ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ, 

84% ɛɜɚɞɔɎ 72-80%; ɝɛɑɢɔɠɔɣəɚɝɞɨ, 81-83% 

ɛɜɚɞɔɎ 90-93%) [16, 17]. Tanabe ɔ ɝɚɌɎɞ. Ɏ 

ɝɎɚɑɕ ɜɌɍɚɞɑ ɛɚɐɣɑɜɖɔɎɌɪɞ, ɣɞɚ ɚɍɌ ɜɑɒɔɘɌ 

ɚɍɗɌɐɌɪɞ ɓəɌɣɔɞɑɗɨəɚɕ ɛɜɑɐɝɖɌɓɌɞɑɗɨəɚɕ 

ɢɑəəɚɝɞɨɪ Ɏ ɜɌɓɎɔɞɔɔ əɑɍɗɌɏɚɛɜɔɫɞəɧɡ ɝɑɜ-

ɐɑɣəɚ-ɝɚɝɟɐɔɝɞɧɡ ɝɚɍɧɞɔɕ [18]. ȾɌɖ, 

Nakamori ɔ ɝɚɌɎɞ. [19] ɔɓɟɣɌɗɔ ɖɗɔəɔɣɑɝɖɔɑ 

ɔɝɡɚɐɧ ɜɑɎɌɝɖɟɗɫɜɔɓɌɢɔɔ ɘɔɚɖɌɜɐɌ, ɚɝəɚ-

ɎɌəəɚɕ əɌ ɎɧɫɎɗɑəɔɔ ɛɜɑɡɚɐɫɥɑɕ ɔɤɑɘɔɔ 

ɛɜɔ ɛɜɚɎɑɐɑəɔɔ ɝɞɜɑɝɝ-ȶȾ (1 ɏɜɟɛɛɌ), ɔ ɜɑɎɌ-

ɝɖɟɗɫɜɔɓɌɢɔɔ ɘɔɚɖɌɜɐɌ, ɚɝəɚɎɌəəɚɕ əɌ ɔɓ-

ɘɑɜɑəɔɔ ɀȼȶ (2 ɏɜɟɛɛɌ), ɟ ɛɌɢɔɑəɞɚɎ ɝɚ ɝɞɑ-

əɚɓɌɘɔ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ 50-90%. ȳəɌɣɑ-

əɔɑ ɀȼȶ ɘɑəɑɑ 0.8 ɟɖɌɓɧɎɌɗɚ əɌ ɠɟəɖɢɔɚ-

əɌɗɨəɟɪ ɓəɌɣɔɘɚɝɞɨ ɝɞɑəɚɓɌ ɖɚɜɚəɌɜəɚɕ Ɍɜ-

ɞɑɜɔɔ. Ȯɝɑɏɚ ɍɧɗɚ ɛɜɚɌəɌɗɔɓɔɜɚɎɌəɚ 276 Ɍɜ-

ɞɑɜɔɕ ɟ 206 ɛɌɢɔɑəɞɚɎ (126 Ɍɜɞɑɜɔɕ Ɏ ɏɜɟɛɛɑ 

ɝɞɜɑɝɝ-ȶȾ ɔ 150 Ɍɜɞɑɜɔɕ Ɏ ɏɜɟɛɛɑ ɀȼȶ). ȶɗɔ-

əɔɣɑɝɖɔɑ ɔɝɡɚɐɧ (ɝɑɜɐɑɣəɚ-ɝɚɝɟɐɔɝɞɌɫ 

ɝɘɑɜɞəɚɝɞɨ, ɜɌɓɎɔɞɔɑ əɑɠɌɞɌɗɨəɚɏɚ ȴȸ, 

əɑɚɍɡɚɐɔɘɚɝɞɨ ɛɜɚɎɑɐɑəɔɫ ɜɑɎɌɝɖɟɗɫɜɔɓɌ-

ɢɔɔ ɔ ɞɜɚɘɍɚɓ ɝɞɑəɞɌ) ɚɢɑəɔɎɌɗɔɝɨ ɝɛɟɝɞɫ 

ɏɚɐ ɝ ɘɚɘɑəɞɌ ɛɜɚɎɑɐɑəɔɫ ɣɜɑɝɖɚɒəɚɏɚ ɖɚ-

ɜɚəɌɜəɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ. Ȼɚ ɣɌɝɞɚɞɑ ɜɌɓɎɔ-

ɞɔɫ ɝɑɜɐɑɣəɚ-ɝɚɝɟɐɔɝɞɧɡ ɝɚɍɧɞɔɕ Ɏ ɚɍɑɔɡ 

ɏɜɟɛɛɌɡ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɚɕ ɜɌɓəɔɢɧ əɑ 

ɎɧɫɎɗɑəɚ (4,5% Ɏ 1 ɏɜɟɛɛɑ ɛɜɚɞɔɎ 5,1% Ɏɚ 2 

ɏɜɟɛɛɑ, P=0.8). 

Ȼɚɗɟɣɑəəɧɑ ɐɌəəɧɑ ɝɎɔɐɑɞɑɗɨɝɞɎɟɪɞ ɚ 

ɞɚɘ, ɣɞɚ ɛɜɔ ɎɧɫɎɗɑəɔɔ ɝɞɑəɚɓɚɎ ɖɚɜɚəɌɜ-

əɧɡ Ɍɜɞɑɜɔɕ ɝɜɑɐəɑɕ ɝɞɑɛɑəɔ ɎɧɜɌɒɑəəɚɝɞɔ 

ɟ ɛɌɢɔɑəɞɚɎ ɝ əɑɚɐəɚɓəɌɣəɚɕ ɖɗɔəɔɣɑɝɖɚɕ 

ɖɌɜɞɔəɚɕ ɛɜɚɎɑɐɑəɔɑ ȶȾ ɝɑɜɐɢɌ ɛɚ ɛɜɚɞɚɖɚ-

ɗɟ ɛɚɖɚɕ/ɝɞɜɑɝɝ ɛɚɓɎɚɗɫɑɞ ɛɚɐɞɎɑɜɐɔɞɨ 
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ɔɤɑɘɔɪ Ɏ ɍɌɝɝɑɕəɑ ɛɚɜɌɒɑəəɚɕ Ɍɜɞɑɜɔɔ ɔ 

əɌɛɜɌɎɔɞɨ ɛɌɢɔɑəɞɌ əɌ ɣɜɑɝɖɚɒəɚɑ ɖɚɜɚ-

əɌɜəɚɑ ɎɘɑɤɌɞɑɗɨɝɞɎɚ. 

ȳɌɖɗɪɣɑəɔɑ. 

ȶȾ ɝɑɜɐɢɌ ɝ ɛɜɚɎɑɐɑəɔɑɘ ɣɜɑɝɛɔɥɑ-

Ɏɚɐəɚɕ ɩɗɑɖɞɜɚɖɌɜɐɔɚɝɞɔɘɟɗɫɢɔɑɕ ɘɚɒɑɞ 

ɍɧɞɨ ɘɑɞɚɐɚɘ ɎɧɍɚɜɌ ɐɗɫ ɛɚɐɞɎɑɜɒɐɑəɔɫ 

ɔɤɑɘɔɔ ɛɜɔ ɎɧɫɎɗɑəɔɔ ɝɞɑəɚɓɚɎ ɝɜɑɐəɑɕ 
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ɠɗɔɖɞ ɔəɞɑɜɑɝɚɎ. 
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əɔɫ ɔ ɖɚəɠɗɔɖɞɌ ɔəɞɑɜɑɝɚɎ, ɚ ɖɚɞɚɜɧɡ əɑɚɍ-
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ȰȮȿɁɉȹȱȼȯȱȾȴɃȱȽȶȬɋ ȸȿȷɈȾȴȽȻȴȼȬȷɈȹȬɋ ȶȺȸȻɈɊȾȱȼȹȬɋ ȾȺȸȺȯȼȬɀȴɋ ȶȬȶ 

ȬȷɈȾȱȼȹȬȾȴȮȹɇȵ ȸȱȾȺȰ ȰȴȬȯȹȺȽȾȴɃȱȽȶȺȵ ȮȴȳȿȬȷȴȳȬɂȴȴ ȽȾȼȿȶȾȿȼɇ  

ȸȴȺȶȬȼȰȬ ȷȱȮȺȯȺ ȲȱȷȿȰȺɃȶȬ 

 

ȰɌɜɔɕ Ⱥ.Ɋ.1, ȬɝɗɌəɔɐɔ ȴ.Ȼ.1, ȼɧɣɔəɌ ȴ.ȱ.1, ȽɑɘɑəɚɎ Ȱ.Ƚ.2, ɊɜɛɚɗɨɝɖɌɫ ȷ.Ȭ.1,  

ȬɗɑɖɝɌəɐɜɚɎɌ Ƚ.Ȭ.1, ȰɚɜɚɠɑɑɎ Ȭ.Ȯ.1 

 
1 ð ɀȯȭȿ ȹȸȴɂ çɝɑɜɐɑɣəɚ-ɝɚɝɟɐɔɝɞɚɕ ɡɔɜɟɜɏɔɔ ɔɘ. Ȭ.ȹ. ȭɌɖɟɗɑɎɌè ȸȳ ȼɀ. ɏ. ȸɚɝɖɎɌ, ȼɚɝɝɔɫ.  

2 ð ȯȭȿȳ çȹȻȶɂ ȰɔȾè Ȱȳȸ. ɏ. ȸɚɝɖɎɌ, ȼɚɝɝɔɫ. 

 

ɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. ȽɜɌɎəɔɞɨ ɘɑɞɚɐɧ ȰɉȶȾ ɔ ȸȼȾ, ɔɡ ɞɚɣəɚɝɞɨ Ɏ Ɏɧɣɔɝɗɑəɔɔ ɐɔɠ-

ɠɟɓəɚɏɚ ɠɔɍɜɚɓɌ ɘɔɚɖɌɜɐɌ ȷȲ (ECV), Ɍ ɖɜɚɘɑ ɞɚɏɚ, ɚɢɑəɔɞɨ Ɏɚɓɘɚɒəɚɝɞɨ ɛɜɔɘɑəɑəɔɫ 

ȰɉȶȾ Ɏɘɑɝɞɚ ȸȼȾ ɟ ɛɌɢɔɑəɞɚɎ ɖɌɖ ɝ əɑɔɤɑɘɔɣɑɝɖɚɕ, ɞɌɖ ɔ ɝ ɔɤɑɘɔɣɑɝɖɚɕ ɩɞɔɚɗɚɏɔ-

ɑɕ ɠɔɍɜɚɓɌ ɘɔɚɖɌɜɐɌ.  

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. ȺɍɝɗɑɐɚɎɌəɚ 3 ɏɜɟɛɛɧ ɛɌɢɔɑəɞɚɎ (n=17): ɝ ȯȶȸȻ (n=8, 47%), ɝ 

ȴȭȽ (n=5, 29%) ɔ ɘɔɚɖɌɜɐɔɞɚɘ (n=4, 24%); ɝɜɑɐəɔɕ ɎɚɓɜɌɝɞ ð 56 ɗɑɞ. ȳəɌɣɑəɔɑ ɠɜɌɖɢɔɔ Ɏəɑ-

ɖɗɑɞɚɣəɚɏɚ ɚɍɦɑɘɌ (ECV) ɜɌɝɝɣɔɞɧɎɌɗɔ ɛɚ ɝɑɏɘɑəɞəɚ əɌ ɝɜɑɐəɑɘ ɟɜɚɎəɑ ȷȲ, ɝɠɚɜɘɔɜɚɎɌəɌ Ɏɧ-

ɍɚɜɖɌ ɔɓ 102 ɓəɌɣɑəɔɕ ECV əɌ ɕɚɐəɧɡ ɖɌɜɞɌɡ ȰɉȶȾ ɔ 102 ɓəɌɣɑəɔɕ ECV əɌ ɖɌɜɞɌɡ Ⱦ1 ȸȼȾ.  

ȼɑɓɟɗɨɞɌɞɧ. Ȯ ɛɚɗɟɣɑəəɚɕ Ɏɧɍɚɜɖɑ ɖɌɒɐɧɘ ɔɓ ɘɑɞɚɐɚɎ ɓəɌɣɑəɔɫ ȰɉȶȾ ɍɧɗɔ ɓɌɎɧɤɑəɧ 

Ɏ ɝɜɑɐəɑɘ əɌ 13,63% Ɏ ɝɜɌɎəɑəɔɔ ɝ ȸȼȾ, ɝɜɑɐəɑɑ ɓəɌɣɑəɔɑ ECV/ȰɉȶȾ ɛɚ 102 ɝɑɏɘɑəɞɌɘ 30,18% 

Ñ 2,8% ɔ ECV/ȸȼȾ ɛɚ 102 ɝɑɏɘɑəɞɌɘ 26,6% Ñ 2,02%, ɝɞɌɞɔɝɞɔɣɑɝɖɚɏɚ ɜɌɓɗɔɣɔɫ əɑ ɎɧɫɎɗɑəɚ 

(p=0,001). ȶɚɩɠɠɔɢɔɑəɞ ɔəɞɜɌɖɗɌɝɝɚɎɚɕ ɖɚɜɜɑɗɫɢɔɔ (ICC) ɝɚɝɞɌɎɔɗ: 0,89 (95% Ȱȴ 21.19ð1.69) ɝ 

Ɏɧɝɚɖɚɕ ɎɌɜɔɌɍɑɗɨəɚɝɞɨɪ ɔɓɘɑɜɑəɔɕ ɘɑɒɐɟ ȰɉȶȾ ɔ ȸȼȾ. ȮɧɫɎɗɑəɧ ɜɌɓɗɔɣɔɫ ɛɚ ɏɜɟɛɛɌɘ ɛɌ-

ɢɔɑəɞɚɎ ɝ ȯȶȸȻ (r=0,78, p<0,001), ȴȭȽ (r=0,89, p<0,001) ɔ ɘɔɚɖɌɜɐɔɞɚɘ (r=0,9, p<0,001). Ȱɚɝɞɚ-

Ɏɑɜəɚɕ ɝɎɫɓɔ ɓəɌɣɑəɔɕ ȱȽV ɘɔɚɖɌɜɐɌ ȷȲ ɔ ɠɟəɖɢɔɚəɌɗɨəɧɡ ɛɌɜɌɘɑɞɜɚɎ ȷȲ ɛɚ ɐɌəəɧɘ ȰɉȶȾ 

əɑ ɎɧɫɎɗɑəɚ, ɖɚɩɠɠɔɢɔɑəɞ ɖɚɜɜɑɗɫɢɔɔ ɝ ȶȰȺ ȷȲ (r = 0,37, p=0,13) ɔ ɀȮ ȷȲ (r=-0,21, p=0,4). 

ȶɚɩɠɠɔɢɔɑəɞɧ ɖɚɜɜɑɗɫɢɔɔ ȻɔɜɝɚəɌ ɓəɌɣɑəɔɕ ECV ɛɚ ɐɌəəɧɘ ȰɉȶȾ ɔ ȸȼȾ ɝɚɝɞɌɎɔɗɔ r=0,81 

ɐɗɫ ɏɜɟɛɛɧ ɝ əɑɔɤɑɘɔɣɑɝɖɔɘ ɏɑəɑɓɚɘ ɔ r=0,89 ɝ ɔɤɑɘɔɣɑɝɖɔɘ ɏɑəɑɓɚɘ (p<0,001).  

ȳɌɖɗɪɣɑəɔɑ. ȰɉȶȾ ɘɚɒɑɞ ɍɧɞɨ ɛɚɞɑəɢɔɌɗɨəɚ ɛɜɔɘɑəɑəɌ ɐɗɫ Ɏɧɣɔɝɗɑəɔɫ ECV ɟ ɛɌɢɔɑə-

ɞɚɎ ɝ ɜɌɓɗɔɣəɧɘɔ ɓɌɍɚɗɑɎɌəɔɫɘɔ ɘɔɚɖɌɜɐɌ. Ȯ əɌɤɑɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɛɚɗɟɣɑəɌ ɡɚɜɚɤɌɫ ɝɚɛɚɝɞɌ-

Ɏɔɘɚɝɞɨ ɜɑɓɟɗɨɞɌɞɚɎ ȰɉȶȾ ɔ ȸȼȾ. 

 

ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɐɎɟɡɩəɑɜɏɑɞɔɣɑɝɖɌɫ ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ, Ɏəɑɖɗɑɞɚɣəɧɕ ɘɔɚɖɌɜ-

ɐɔɌɗɨəɧɕ ɘɌɞɜɔɖɝ, ECV, ɐɔɠɠɟɓəɧɕ ɠɔɍɜɚɓ ɘɔɚɖɌɜɐɌ, ɕɚɐəɚɑ ɖɌɜɞɔɜɚɎɌəɔɑ, ȸȼȾ. 
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DUAL-ENERGY CARDIAC COMPUTED TOMOGRAHY AS AN ALTERNATIVE IMAGING 

METHOD OF THE LEFT VENTRICLE STRUCTURAL ANOMALY 

 

Dariy O.IY.1, Aslanidis I.P.1,  Rychina I.E.1, Semenov  D.S.2, Yurpolskaya  L.A.1,  

Aleksandrova S.A. 1, Dorofeev A.V. 1 

 
1 - Bakoulev National Medical Research Center for Cardiovascular Surgery.  

2 - Research and Practical Clinical Center for Diagnostics and Telemedicine Technologies of the Mosco w Health Care Department. Moscow, 

Russia.  

 

he study of myocardial fibrotic remodeling markers determines the growing interest of non -

invasive cardiac imaging.  

Purpose.  To provide the reliability data of CT measurement of ECV by employing MRI T1 

mapping as a gold standard.  

Materials and methods.  The study included 3 patients groups (n=17) mid.ages 56: with HCM 

(n=8, 47%), ɝ IHD (n=5, 29%) and myocarditis (n=4, 24%). Extracellular volume fraction (ECV) of left 

ventricular myocardium was measured both by D ECT and by MRI in 204 segments (102 segments in 

DECT+ 102 segments in MRI x 17).  

Results.  DECT/ECV values data were overestimated by an average of 13,6% compared to 

ECV/MRI: average ECV/DECT value over 102 segments was 30.18% Ñ 2.8% and ECV/MRI over 102 

segments 26.6% Ñ 2 .02%, with no statistic difference (p=0,001). Bland Altman Bland-Altman analy-

sis of the agreement between DECT and MRI showed only a small bias 0,2Ñ0,05% with 95% limits of 

agreement of 3.49% to 2.73%. Interobserver agreement was excellen t (ICC = 0.89). Were found the 

differences in groups of patients with HCM (r=0.78, p<0.001), IHD (r=0.89, p<0.001) and myocarditis 

(r=0.9, p<0.001). Correlation were close with ECV/DECT and LVEDV/DECT (r=0.37, p=0.13), and 

with LVEF/DECT (r= -0.21, p=0.4).   

Conclusions.  DECT could provide accurate myocardial ECV measurements and might be a 

useful approach for the clinical assessment of cardiac diseases.   

 

Keywords: dual -energy computed tomography, extracellular volume fraction, ECV, myocardial 

fibrosis, io dine method, cardiac magnetic resonance imaging.  
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ɛɟɍɗɔɖɌɢɔɫɡ ɛɚɝɗɑɐəɔɡ ɗɑɞ ɚɞɘɑɣɑ-

əɚ ɓəɌɣɔɞɑɗɨəɚɑ ɝəɔɒɑəɔɑ ɝɘɑɜɞ-

əɚɝɞɔ ɚɞ ɝɑɜɐɑɣəɚ-ɝɚɝɟɐɔɝɞɧɡ ɓɌɍɚ-

ɗɑɎɌəɔɕ (ȽȽȳ) Ɏ ɜɌɓɎɔɞɧɡ ɝɞɜɌəɌɡ 

[1]. Ƚɞɚɔɞ ɝɖɌɓɌɞɨ, ɣɞɚ, əɑ ɝɘɚɞɜɫ 

əɌ ɝəɔɒɑəɔɑ ɝɘɑɜɞəɚɝɞɔ (ɍɗɌɏɚɐɌɜɫ ɝɚɖɜɌ-

ɥɑəɔɪ ɠɌɖɞɚɜɚɎ ɜɔɝɖɌ, ɜɌɓɎɔɞɔɪ ɝɞɜɌɞɑɏɔɕ 

ɗɑɣɑəɔɫ ɔ ɐɔɌɏəɚɝɞɔɖɔ), ɛɜɚɍɗɑɘɌ ɔɓɟɣɑəɔɫ 

ɝɟɍɝɞɜɌɞɌ ɒɔɓəɑɟɏɜɚɒɌɪɥɔɡ ɝɚɝɞɚɫəɔɕ 

ɚɝɞɌɑɞɝɫ ɌɖɞɟɌɗɨəɚɕ. ȴɘɑəəɚ ɝɞɜɟɖɞɟɜəɧɑ 

ɔɓɘɑəɑəɔɫ ɘɔɚɖɌɜɐɌ ɔ ɝɚɝɟɐɔɝɞɚɕ ɝɞɑəɖɔ, 

ɖɗɪɣɑɎɧɘ ɖɚɘɛɚəɑəɞɚɘ ɖɚɞɚɜɧɡ ɝɗɟɒɔɞ 

ɠɔɍɜɚɓ, ɝɣɔɞɌɪɞɝɫ ɝɟɍɝɞɜɌɞɚɘ ɛɜɚɏɜɑɝɝɔɜɚ-

ɎɌəɔɫ ɍɚɗɨɤɔəɝɞɎɌ ȽȽȳ [2]. ȴɓɟɣɑəɔɑ ɘɌɜ-

ɖɑɜɚɎ ɝ ɛɚɓɔɢɔɔ ɛɌɞɚɗɚɏɔɣɑɝɖɚɏɚ ɠɔɍɜɚɞɔ-

ɣɑɝɖɚɏɚ ɜɑɘɚɐɑɗɔɜɚɎɌəɔɫ ɚɍɟɝɗɌɎɗɔɎɌɑɞ ɜɌɝ-

ɞɟɥɔɕ ɔəɞɑɜɑɝ ɖ əɑɔəɎɌɓɔɎəɚɕ ɎɔɓɟɌɗɔɓɌ-

ɢɔɔ ɘɔɚɖɌɜɐɌ Ɏ ɘɔɜɚɎɚɕ ɘɑɐɔɢɔəɝɖɚɕ ɛɜɌɖ-

ɞɔɖɑ. ȼɌɓɗɔɣɌɪɞ ɝɗɑɐɟɪɥɔɑ Ɏɔɐɧ ɠɔɍɜɚɓɌ: 

ɓɌɘɑɝɞɔɞɑɗɨəɧɕ ɔ/ɔɗɔ əɑɚɍɜɌɞɔɘɧɕ ɠɔɍɜɚɓ 

ɔ ɐɔɠɠɟɓəɧɕ (ɔəɞɑɜɝɞɔɢɔɌɗɨəɧɕ) ɠɔɍɜɚɓ, 

ɖɚɞɚɜɧɕ, ɛɜɔ ɟɝɗɚɎɔɔ ɩɗɔɘɔəɌɢɔɔ ɛɜɚɎɚɢɔ-

ɜɟɪɥɑɏɚ ɠɌɖɞɚɜɌ ɔɗɔ ɩɠɠɑɖɞɔɎəɚ ɛɚɐɚ-

ɍɜɌəəɚɕ ɞɑɜɌɛɔɔ, ɘɚɒɑɞ ɍɧɞɨ ɚɍɜɌɞɔɘ [3]. 

ȴɓɘɑəɑəɔɫ Ɏ ɩɖɝɞɜɌɢɑɗɗɪɗɫɜəɚɘ ɘɌɞ-

ɜɔɖɝɑ (ɉɂȸ) ɔ ɖɚɜɚəɌɜəɚɕ ɘɔɖɜɚɢɔɜɖɟɗɫɢɔɔ 

ɔɏɜɌɪɞ ɖɗɪɣɑɎɟɪ ɜɚɗɨ Ɏ ɜɌɓɎɔɞɔɔ ɛɌɞɚɗɚɏɔ-

ɣɑɝɖɚɏɚ ɝɞɜɟɖɞɟɜəɚɏɚ ɜɑɘɚɐɑɗɔɜɚɎɌəɔɫ ɘɔɚ-

ɖɌɜɐɌ, ɞɌɖ əɌɓɧɎɌɑɘɚɏɚ ɠɔɍɜɚɞɔɣɑɝɖɚɏɚ ɜɑ-

ɘɚɐɑɗɔɜɚɎɌəɔɫ ɘɔɚɖɌɜɐɌ. ȻɚɎɧɤɑəɔɑ ɛɗɚɞ-
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əɚɝɞɔ ɔ, ɝɚɚɞɎɑɞɝɞɎɑəəɚ, ɜɔɏɔɐəɚɝɞɔ ɉɂȸ 

ɝəɔɒɌɑɞ ɝɚɖɜɌɞɔɞɑɗɨəɟɪ ɝɛɚɝɚɍəɚɝɞɨ ɘɔɚ-

ɖɌɜɐɌ ɔ əɌɜɟɤɌɑɞ ɩɗɑɖɞɜɔɣɑɝɖɚɑ ɝɢɑɛɗɑəɔɑ 

ɖɌɜɐɔɚɘɔɚɢɔɞɚɎ ɛɟɞɑɘ ɔɡ ɜɌɓɐɑɗɑəɔɫ ɔɓɍɧ-

ɞɚɣəɧɘɔ ɍɑɗɖɌɘɔ ɉɂȸ [2].  ȴɘɑəəɚ əɑɔəɎɌ-

ɓɔɎəɚɑ ɔɓɘɑɜɑəɔɑ ɉɂȸ ɝɞɌəɚɎɔɞɝɫ ɛɑɜɝɛɑɖ-

ɞɔɎəɧɘ ɔəɝɞɜɟɘɑəɞɚɘ ɐɗɫ ɖɚɗɔɣɑɝɞɎɑəəɚɕ 

ɚɢɑəɖɔ ɠɔɍɜɚɞɔɣɑɝɖɚɏɚ ɜɑɘɚɐɑɗɔɜɚɎɌəɔɫ 

ɘɔɚɖɌɜɐɌ [4]. Ⱥɐəɚɕ ɔɓ ɝɌɘɧɡ ɎɧɝɚɖɚɣɟɎ-

ɝɞɎɔɞɑɗɨəɧɡ ɘɑɞɚɐɔɖ, ɛɚɓɎɚɗɫɪɥɔɡ ɎɧɫɎ-

ɗɫɞɨ ɔɓɘɑəɑəɔɫ Ɏ ɉɂȸ, ɫɎɗɫɑɞɝɫ ɘɌɏəɔɞəɚ-

ɜɑɓɚəɌəɝəɌɫ ɞɚɘɚɏɜɌɠɔɫ (ȸȼȾ) ɝɑɜɐɢɌ ɝ 

ɛɜɔɘɑəɑəɔɑɘ ɘɑɞɚɐɔɖ ɚɞɝɜɚɣɑəəɚɏɚ ɖɚəɞɜɌ-

ɝɞɔɜɚɎɌəɔɫ ɔ ɘɚɐɟɗɑɕ ɖɌɜɞɔɜɚɎɌəɔɫ [4 - 6]. 

ȹɌ ɝɑɏɚɐəɫɤəɔɕ ɐɑəɨ, ɞɑɡəɚɗɚɏɔɔ ɛɚɝɞɜɚɑ-

əɔɫ ɛɌɜɌɘɑɞɜɔɣɑɝɖɔɡ ɖɌɜɞ Ⱦ1 ɛɜɑɐɚɝɞɌɎɗɫ-

ɪɞ Ɏɚɓɘɚɒəɚɝɞɨ ɖɚɗɔɣɑɝɞɎɑəəɚ ɚɢɑəɔɞɨ Ɏɧ-

ɜɌɒɑəəɚɝɞɨ ɐɔɠɠɟɓəɚɏɚ ɠɔɍɜɚɓɌ Ɏ ɖɌɒɐɚɘ 

ɝɑɏɘɑəɞɑ ɘɔɚɖɌɜɐɌ ɛɟɞɬɘ ɔɓɘɑɜɑəɔɫ Ɏɜɑɘɑ-

əɔ ɜɑɗɌɖɝɌɢɔɔ ɐɚ ɔ ɛɚɝɗɑ ɎɎɑɐɑəɔɫ ɖɚə-

ɞɜɌɝɞəɚɏɚ ɎɑɥɑɝɞɎɌ ɔ ɛɚɐɝɣɑɞɌ ɠɜɌɖɢɔɔ 

Ɏəɑɖɗɑɞɚɣəɚɏɚ ɚɍɦɑɘɌ (extracellular volume 

fraction ð ECV) [7]. ECV ɝɣɔɞɌɑɞɝɫ ɛɚɖɌɓɌɞɑ-

ɗɑɘ ɝɚɝɞɚɫəɔɫ Ɏəɑɖɗɑɞɚɣəɚɏɚ ɛɜɚɝɞɜɌəɝɞɎɌ 

ɘɔɚɖɌɜɐɌ ɒɑɗɟɐɚɣɖɌ, Ɍ ɓəɌɣɑəɔɑ Ɏɜɑɘɑəɔ 

T1-ɜɑɗɌɖɝɌɢɔɔ ɘɔɚɖɌɜɐɌ əɌ ɚɝəɚɎɌəɔɔ ɛɌ-

ɜɌɘɑɞɜɔɣɑɝɖɔɡ ɖɌɜɞɌɡ Ⱦ1 ð ɩɞɚ ɛɚɖɌɓɌɞɑɗɨ 

Ɏəɟɞɜɔɖɗɑɞɚɣəɚɏɚ ɝɚɐɑɜɒɔɘɚɏɚ ɘɔɚɖɌɜɐɌ 

(ɞɌɖɔɡ ɖɌɖ ɎɚɐɌ, ɗɔɛɔɐɧ ɔ ɖɚɘɛɚəɑəɞɧ ɒɑɗɑ-

ɓɌ) [8]. 

ȰɎɟɡɩəɑɜɏɑɞɔɣɑɝɖɌɫ ɘɟɗɨɞɔɝɛɔɜɌɗɨəɌɫ 

ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ (ȰɉȶȾ) ɝ ɛɚɝɞɜɚ-

ɑəɔɑɘ ɕɚɐəɧɡ ɖɌɜɞ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ ɘɚɒɑɞ 

ɝɣɔɞɌɞɨɝɫ ɌɗɨɞɑɜəɌɞɔɎəɧɘ ɘɑɞɚɐɚɘ ɐɔɌɏəɚ-

ɝɞɔɣɑɝɖɚɕ ɎɔɓɟɌɗɔɓɌɢɔɔ Ɏ ɚɢɑəɖɑ ɌəɚɘɌɗɔɕ 

ɝɞɜɟɖɞɟɜɧ ɘɔɚɖɌɜɐɌ ȷȲ [9]. ȶɚəɝɑəɝɟɝəɧɕ 

ɐɚɖɟɘɑəɞ ȱɎɜɚɛɑɕɝɖɚɕ ɌɝɝɚɢɔɌɢɔɔ ɖɌɜɐɔɚ-

ɗɚɏɚɎ ɚɞ 2022 ɏ. ɛɜɑɐɗɌɏɌɑɞ ȰɉȶȾ ɝ ɛɚɝɞɜɚɑ-

əɔɑɘ ɕɚɐəɧɡ ɖɌɜɞ Ɏ ɖɌɣɑɝɞɎɑ ɔəɝɞɜɟɘɑəɞɌ 

ɚɛɜɑɐɑɗɑəɔɫ ɔɓɘɑəɑəɔɕ ɉɂȸ, ɛɚɝɖɚɗɨɖɟ ɘɑ-

ɞɚɐ ɚɝəɚɎɌə əɌ ɜɌɓɗɔɣəɧɡ ɡɌɜɌɖɞɑɜɔɝɞɔɖɌɡ 

ɚɝɗɌɍɗɑəɔɫ ɞɖɌəɔ ɛɜɔ ɔɝɛɚɗɨɓɚɎɌəɔɔ ɐɎɟɡ 

ɜɌɓɗɔɣəɧɡ ɩəɑɜɏɔɕ ɜɑəɞɏɑəɚɎɝɖɚɏɚ ɔɓɗɟɣɑ-

əɔɫ, Ɍ ɠɌɜɘɌɖɚɖɔəɑɞɔɖɌ ɕɚɐɝɚɐɑɜɒɌɥɔɡ 

ɖɚəɞɜɌɝɞəɧɡ ɘɌɞɑɜɔɌɗɚɎ ɌəɌɗɚɏɔɣəɌ ɠɌɜɘɌ-

ɖɚɖɔəɑɞɔɖɑ ɖɚəɞɜɌɝɞəɧɡ ɛɜɑɛɌɜɌɞɚɎ, ɝɚ-

ɐɑɜɒɌɥɔɡ ɏɌɐɚɗɔəɔɕ [10]. ȻɟɍɗɔɖɌɢɔɔ ɛɚ-

ɝɗɑɐəɑɏɚ ɛɑɜɔɚɐɌ ɝɎɔɐɑɞɑɗɨɝɞɎɟɪɞ ɚ ɞɚɘ, ɣɞɚ 

ȰɉȶȾ əɑ ɞɚɗɨɖɚ ɐɚɛɚɗəɫɑɞ ɐɌəəɧɑ ɩɡɚɖɌɜ-

ɐɔɚɏɜɌɠɔɔ ɔ ȸȼȾ, əɚ ɔ ɚɍɑɝɛɑɣɔɎɌɑɞ ɖɌɖ 

ɌəɌɞɚɘɚ-ɠɟəɖɢɔɚəɌɗɨəɧɕ ɌəɌɗɔɓ ȷȲ, ɞɌɖ ɔ 

ɞɖɌəɑɎɟɪ ɡɌɜɌɖɞɑɜɔɝɞɔɖɟ ɘɔɚɖɌɜɐɌ ɓɌ ɚɐəɚ 

ɔɝɝɗɑɐɚɎɌəɔɑ [11]. Ȯ ɚɞɖɜɧɞɧɡ ɔɝɞɚɣəɔɖɌɡ 

ɚɛɟɍɗɔɖɚɎɌəɧ əɑɘəɚɏɚɣɔɝɗɑəəɧɑ ɜɌɍɚɞɧ, 

ɛɚɝɎɫɥɑəəɧɑ ɝɜɌɎəɑəɔɪ Ɏɑɗɔɣɔəɧ ECV ɛɚ 

ɐɌəəɧɘ ȰɉȶȾ ɝ ɐɌəəɧɘɔ ȸȼȾ, ɏɐɑ ɌɎɞɚɜɧ 

ɛɜɚɎɚɐɔɗɔ ɝɜɌɎəɑəɔɑ ɛɚɖɌɓɌɞɑɗɫ ECV Ɏ ɓɐɚ-

ɜɚɎɚɘ ɘɔɚɖɌɜɐɑ ɔ Ɏ ɘɑɝɞɌɡ ɠɔɍɜɚɓɌ [12]. 

ȻɜɑɐɝɞɌɎɗɑəəɧɑ Ɏ ɗɔɞɑɜɌɞɟɜɑ ɔɝɝɗɑɐɚɎɌəɔɫ 

ɛɚɝɎɫɥɑəɧ Ɏ ɚɝəɚɎəɚɘ ɝɜɌɎəɑəɔɪ ɓəɌɣɑəɔɕ 

ECV ɟ ɓɐɚɜɚɎɧɡ ɛɌɢɔɑəɞɚɎ ɔ ɛɌɢɔɑəɞɚɎ ɝ 

ɠɔɍɜɚɓɚɘ ɘɔɚɖɌɜɐɌ, ɛɚɗɟɣɑəəɧɡ ɘɑɞɚɐɌɘɔ 

ȶȾ ɔ ȸȼȾ, ɚɐəɌɖɚ ɍɚɗɨɤɔəɝɞɎɚ ɌɎɞɚɜɚɎ ɔɝ-

ɛɚɗɨɓɚɎɌɗɔ ɘɑɞɚɐ Ɏɧɣɔɝɗɑəɔɫ ECV ɛɟɞɑɘ 

ɝɟɍɞɜɌɖɢɔɔ ɚɞɝɜɚɣɑəəɚɕ ɔ əɌɞɔɎəɚɕ ɠɌɓ əɌ 

ȶȾ [12]. 

ɂɑɗɨ ɜɌɍɚɞɧ. 

ȽɜɌɎəɔɞɨ ɘɑɞɚɐɧ ȰɉȶȾ ɔ ȸȼȾ, ɔɡ ɞɚɣ-

əɚɝɞɨ Ɏ Ɏɧɣɔɝɗɑəɔɔ ɐɔɠɠɟɓəɚɏɚ ɠɔɍɜɚɓɌ 

ɘɔɚɖɌɜɐɌ ȷȲ, Ɍ ɖɜɚɘɑ ɞɚɏɚ, ɚɢɑəɔɞɨ Ɏɚɓ-

ɘɚɒəɚɝɞɨ ɛɜɔɘɑəɑəɔɫ ȰɉȶȾ Ɏɘɑɝɞɚ ȸȼȾ ɟ 

ɛɌɢɔɑəɞɚɎ ɖɌɖ ɝ əɑɔɤɑɘɔɣɑɝɖɚɕ, ɞɌɖ ɔ ɝ 

ɔɤɑɘɔɣɑɝɖɚɕ ɩɞɔɚɗɚɏɔɑɕ ɠɔɍɜɚɓɌ ɘɔɚɖɌɜɐɌ 

ɗɑɎɚɏɚ ɒɑɗɟɐɚɣɖɌ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ.  

ȹɌɘɔ ɍɧɗɔ ɐɑɞɌɗɨəɚ ɛɜɚɌəɌɗɔɓɔɜɚɎɌəɧ 

ɛɟɍɗɔɖɌɢɔɔ əɌɔɍɚɗɑɑ ɌɎɞɚɜɔɞɑɞəɧɡ ɚɞɑɣɑ-

ɝɞɎɑəəɧɡ ɔ ɓɌɜɟɍɑɒəɧɡ ɖɚɗɗɑɏ [4 - 12]. Ⱥɝɚ-

ɍɚɑ ɎəɔɘɌəɔɑ ɟɐɑɗɫɗɔ ɝɚɎɜɑɘɑəəɧɘ ɚɍɓɚɜɌɘ, 

ɜɌɝɖɜɧɎɌɪɥɔɘ ɛɚɞɑəɢɔɌɗ ȰɉȶȾ Ɏ ɚɢɑəɖɑ 

ɐɔɠɠɟɓəɚɏɚ ɠɔɍɜɚɓɌ ɘɔɚɖɌɜɐɌ ɗɑɎɚɏɚ ɒɑɗɟ-

ɐɚɣɖɌ (ȷȲ) [13, 14]. ȺɛɔɜɌɫɝɨ əɌ ɐɌəəɧɑ ɔɝ-

ɝɗɑɐɚɎɌəɔɕ, ɚɛɟɍɗɔɖɚɎɌəəɧɡ Ɏ ɚɞɖɜɧɞɧɡ ɔɝ-

ɞɚɣəɔɖɌɡ ɔ ɝɚɍɝɞɎɑəəɧɕ əɌɖɚɛɗɑəəɧɕ ɚɛɧɞ, 

əɌɘɔ ɍɧɗ ɜɌɓɜɌɍɚɞɌə ɚɛɞɔɘɌɗɨəɧɕ ɛɜɚɞɚɖɚɗ 

ɝɖɌəɔɜɚɎɌəɔɫ ɝɑɜɐɢɌ əɌ ɝɖɌəɑɜɑ Ɏɞɚɜɚɏɚ ɛɚ-

ɖɚɗɑəɔɫ ɝ ɐɎɟɘɫ ɔɝɞɚɣəɔɖɌɘɔ ɜɑəɞɏɑəɚɎɝɖɚ-

ɏɚ ɔɓɗɟɣɑəɔɫ ɔ ɐɎɟɘɫ ɐɑɞɑɖɞɚɜɌɘɔ 

(SOMATOM Force, Siemens Healthcare) [15]. 

ȻɌɜɌɘɑɞɜɧ ɝɖɌəɔɜɚɎɌəɔɫ ɘɑɞɚɐɚɘ ȰɉȶȾ ɝ 

ɜɑɞɜɚɝɛɑɖɞɔɎəɚɕ ɝɔəɡɜɚəɔɓɌɢɔɑɕ ɛɚ ɉȶȯ 

ɝɚɝɞɌɎɔɗɔ: əɌɛɜɫɒɑəɔɑ əɌ ɚɐəɚɕ ɜɑəɞɏɑəɚɎ-

ɝɖɚɕ ɞɜɟɍɖɑ 100 ɖȮ, ɝɔɗɌ ɞɚɖɌ 160 ɘȬɝ, 

əɌɛɜɫɒɑəɔɑ əɌ Ɏɞɚɜɚɕ ɜɑəɞɏɑəɚɎɝɖɚɕ ɞɜɟɍɖɑ 

140 ɖȮ, ɝɔɗɌ ɞɚɖɌ 130 ɘȬɝ, ɞɚɗɥɔəɌ ɖɚɗɗɔ-

ɘɌɢɔɔ 64ɡ0,6 ɘɘ, Ɏɜɑɘɫ ɜɚɞɌɢɔɔ ɞɜɟɍɖɔ 

0,33 ɝ. Ȼɜɚɞɚɖɚɗ ɝɖɌəɔɜɚɎɌəɔɫ ɎɖɗɪɣɌɗ ɐɎɑ 

ɠɌɓɧ (ɌəɏɔɚɏɜɌɠɔɣɑɝɖɟɪ ɔ ɚɞɝɜɚɣɑəəɟɪ).  

Ȯ ɛɑɜɎɟɪ ɠɌɓɟ (ɝɞɌəɐɌɜɞəɟɪ ȶȾ-

ɌəɏɔɚɏɜɌɠɔɪ ɝɑɜɐɢɌ) Ɏɧɛɚɗəɫɗɔ ɚɛɜɑɐɑɗɑ-

əɔɑ ɘɚɘɑəɞɌ ɝɞɌɜɞɌ ɝɖɌəɔɜɚɎɌəɔɫ ɛɚ ɌɎɞɚ-

ɘɌɞɔɓɔɜɚɎɌəəɚɘɟ ɚɞɝɗɑɒɔɎɌəɔɪ ɛɚɝɞɟɛɗɑ-

əɔɫ ɖɚəɞɜɌɝɞəɚɏɚ ɎɑɥɑɝɞɎɌ (çBolus Trackingè) 

Ɏ Ɏɚɝɡɚɐɫɥɑɕ Ɍɚɜɞɑ. ȵɚɐɝɚɐɑɜɒɌɥɔɕ 

ɖɚəɞɜɌcɞəɧɕ ɛɜɑɛɌɜɌɞ (350 ɘɏ/ɘɘɚɗɨ) ɎɎɚ-

ɐɔɗɔ Ɏ ɖɟɍɔɞɌɗɨəɟɪ Ɏɑəɟ ɝ ɛɚɘɚɥɨɪ ɔəɒɑɖ-

ɞɚɜɌ. ȼɌɝɣɑɞ ɐɚɓɧ ɖɚəɞɜɌɝɞəɚɏɚ ɎɑɥɑɝɞɎɌ 

Ɏɧɛɚɗəɫɗɔ ɝ ɟɣɬɞɚɘ Ɏɜɑɘɑəɔ ɝɖɌəɔɜɚɎɌəɔɫ ɔ 

ɚɞɝɜɚɣɖɔ ɝɞɌɜɞɌ, əɚ əɑ ɍɚɗɑɑ ɜɌɓɜɑɤɬəəɚɏɚ 

ɐɗɫ ɎɑɝɌ ɛɌɢɔɑəɞɌ ɖɚɗɔɣɑɝɞɎɌ (1,0 ɘɗ/ɖɏ). 

Ƚɖɚɜɚɝɞɨ ɎɎɑɐɑəɔɫ ɝɚɝɞɌɎɔɗɌ 5 ɘɗ/ɝ. ȰɌɗɑɑ 

ɚɝɟɥɑɝɞɎɗɫɗɔ ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɑ ɎɎɑɐɑəɔɑ 

ɠɔɓɔɚɗɚɏɔɣɑɝɖɚɏɚ ɜɌɝɞɎɚɜɌ ɚɍɦɑɘɚɘ ɐɚ 40 

ɘɗ ɝɚ ɝɖɚɜɚɝɞɨɪ 3 ɘɗ/ɝ. Ȱɚɛɚɗəɔɞɑɗɨəɚ ɛɚɝɗɑ 

ɓɌɎɑɜɤɑəɔɫ ɝɖɌəɔɜɚɎɌəɔɫ ɌəɏɔɚɏɜɌɠɔɣɑ-

ɝɖɚɕ ɠɌɓɧ, ɎɎɚɐɔɗɔ Ɏɞɚɜɚɕ ɍɗɚɖ ɖɚəɞɜɌɝɞəɚ-

ɏɚ ɛɜɑɛɌɜɌɞɌ ɔɓ ɜɌɝɣɑɞɌ 0,5 ɘɗ/ɖɏ ɝɚ ɝɖɚɜɚ-
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ɝɞɨɪ 3 ɘɗ/ɝ ɔ ɠɔɓɔɚɗɚɏɔɣɑɝɖɚɏɚ ɜɌɝɞɎɚɜɌ 

ɚɍɦɑɘɚɘ 20 ɘɗ ɝɚ ɝɖɚɜɚɝɞɨɪ 3 ɘɗ/ɝ. Ƚɞɚɔɞ 

ɚɞɘɑɞɔɞɨ, ɣɞɚ Ɏɞɚɜɚɕ ɍɗɚɖ ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑ-

ɛɌɜɌɞɌ ɎɎɚɐɔɗɔ ɍɑɓ ɛɌɟɓɧ, əɑɛɚɝɜɑɐɝɞɎɑəəɚ 

ɛɚɝɗɑ ɓɌɎɑɜɤɑəɔɫ ɛɑɜɎɚɕ ɠɌɓɧ ɝɖɌəɔɜɚɎɌ-

əɔɫ.  

ȮɞɚɜɌɫ, ɚɞɝɜɚɣɑəəɌɫ, ɠɌɓɌ ɝɖɌəɔɜɚɎɌ-

əɔɫ ɍɧɗɌ ɛɜɚɎɑɐɑəɌ ɣɑɜɑɓ 7 ɘɔəɟɞ ɛɚɝɗɑ 

ɛɑɜɎɚɕ ɌəɏɔɚɏɜɌɠɔɣɑɝɖɚɕ ɠɌɓɧ. ȺɍɗɌɝɞɨ 

ɝɖɌəɔɜɚɎɌəɔɫ ɔ ɛɚɗɑ ɚɍɓɚɜɌ ɍɧɗɔ ɝɖɚɜɜɑɖ-

ɞɔɜɚɎɌəɧ Ɏ ɝɚɚɞɎɑɞɝɞɎɔɔ ɝ ɜɌɓɘɑɜɚɘ ɝɑɜɐɢɌ 

ɐɗɫ ɖɌɒɐɚɏɚ ɛɌɢɔɑəɞɌ. Ȼɚ ɟɘɚɗɣɌəɔɪ ɝɑɜɑ-

ɐɔəɌ ɐɔɌɝɞɚɗɧ ɔɝɛɚɗɨɓɚɎɌɗɌɝɨ ɖɌɖ ɠɌɓɌ ɜɑ-

ɖɚəɝɞɜɟɖɢɔɔ ɝ Ɏɧɝɚɖɔɘ ɔ əɔɓɖɔɘ əɌɛɜɫɒɑ-

əɔɑɘ əɌ ɞɜɟɍɖɑ Ɏ ɌɖɝɔɌɗɨəɚɕ ɛɗɚɝɖɚɝɞɔ ɝɚ 

ɝɗɑɐɟɪɥɔɘɔ ɛɌɜɌɘɑɞɜɌɘɔ: ɞɚɗɥɔəɌ ɝɜɑɓɌ 

0,75 ɘɘ, ɔəɞɑɜɎɌɗ 0,5 ɘɘ, ɠɔɗɨɞɜ ɜɑɖɚə-

ɝɞɜɟɖɢɔɔ D30f. ȸɟɗɨɞɔɠɌɓəɌɫ ɜɑɖɚəɝɞɜɟɖ-

ɢɔɫ ɛɜɔɘɑəɫɗɌɝɨ ɐɗɫ ɠɟəɖɢɔɚəɌɗɨəɚɏɚ ɌəɌ-

ɗɔɓɌ. ȭɗɌɏɚɐɌɜɫ Ɏɜɑɘɑəəɚɘɟ ɜɌɓɜɑɤɑəɔɪ 

ɞɚɘɚɏɜɌɠɌ 66 ɘɝ, ɠɌɓɧ ɝ ɉȶȯ ɝɔəɡɜɚəɔɓɌɢɔ-

ɑɕ Ɏ ɍɚɗɨɤɔəɝɞɎɑ ɝɗɟɣɌɑɎ əɑ ɔɝɖɌɒɑəɧ Ɍɜ-

ɞɑɠɌɖɞɌɘɔ ɚɞ ɝɑɜɐɢɑɍɔɑəɔɫ. Ȯɚ Ɏɝɑɡ ɠɌɓɌɡ 

ɝɖɌəɔɜɚɎɌəɔɫ ɛɜɔɘɑəɫɗɌɝɨ ɌɎɞɚɘɌɞɔɣɑɝɖɌɫ 

ɘɚɐɟɗɫɢɔɫ əɌɛɜɫɒɑəɔɫ ɔ ɝɔɗɧ ɞɚɖɌ (çCare 

kVè, çCareDose 4Dè) ɐɗɫ ɛɚɐɍɚɜɌ ɩɖɝɛɚɓɔɢɔɔ 

ɛɚɐ ɜɌɓɘɑɜ ɛɌɢɔɑəɞɌ.  

Ȯɝɑɘ ɛɌɢɔɑəɞɌɘ ɍɧɗɌ ɎɧɛɚɗəɑəɌ ȸȼȾ 

ɝɑɜɐɢɌ ɝ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ ɏɌɐɚɗɔəɔɕ ɝɚ-

ɐɑɜɒɌɥɔɘ ɖɚəɞɜɌɝɞəɧɘ ɛɜɑɛɌɜɌɞɚɘ, ɝ ɛɜɔ-

ɘɑəɑəɔɑɘ ɘɚɐɟɗɑɕ ɖɌɜɞɔɜɚɎɌəɔɫ ɘɔɚɖɌɜɐɌ ɔ 

ɚɢɑəɖɚɕ ɐɔɠɠɟɓəɚɏɚ ɠɔɍɜɚɓɌ əɌ ɞɚɘɚɏɜɌɠɑ 

1,5 Ⱦɗ (Magnetom Avanto Fit, Siemens). ȴɝ-

ɛɚɗɨɓɚɎɌɗɝɫ ɝɛɑɢɔɌɗɨəɚ ɜɌɓɜɌɍɚɞɌəəɧɕ Ɏ 

əɌɤɑɘ əɌɟɣəɚɘ ɢɑəɞɜɑ ɛɜɚɞɚɖɚɗ ɝɖɌəɔɜɚɎɌ-

əɔɫ ɔ Ɍɗɏɚɜɔɞɘ ɛɜɔɘɑəɑəɔɫ ɘɚɐɟɗɑɕ ɖɌɜɞɔ-

ɜɚɎɌəɔɫ ɘɔɚɖɌɜɐɌ ɐɗɫ ɛɌɢɔɑəɞɚɎ ɖɌɜɐɔɚɡɔ-

ɜɟɜɏɔɣɑɝɖɚɏɚ ɛɜɚɠɔɗɫ, ɎɖɗɪɣɌɪɥɔɕ ɛɚɝɗɑ-

ɐɚɎɌɞɑɗɨəɚɝɞɨ Modified-LookLocker -Inversion -

Recovery (MOLLI) [7].  

Ȯ ɩɞɚ ɜɑɞɜɚɝɛɑɖɞɔɎəɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ 

Ɏɖɗɪɣɑəɧ ɛɌɢɔɑəɞɧ, ɖɚɞɚɜɧɘ ɜɌəɑɑ ɍɧɗɔ 

Ɏɧɛɚɗəɑəɧ ȰɉȶȾ ɔ ȸȼȾ ɛɚ ɚɛɔɝɌəəɚɘɟ ɛɜɚ-

ɞɚɖɚɗɟ. ȮɧɍɚɜɖɌ ɝɚɝɞɌɎɔɗɌ 17 ɛɌɢɔɑəɞɚɎ Ɏ 

ɎɚɓɜɌɝɞɑ ɚɞ 18 ɐɚ 74 ɗɑɞ (ɝɜɑɐəɔɕ ɎɚɓɜɌɝɞ 56 

Ñ 15,2 ɗɑɞ), ɝɜɑɐɔ ɖɚɞɚɜɧɡ 10 ɘɟɒɣɔə ɔ 7 

ɒɑəɥɔə ɝ ɔɤɑɘɔɣɑɝɖɚɕ (n=5, 29%) ɔ əɑɔɤɑ-

ɘɔɣɑɝɖɚɕ (ɏɔɛɑɜɞɜɚɠɔɣɑɝɖɌɫ ɖɌɜɐɔɚɛɌɞɔɫ 

n=8, 47%, ɘɔɚɖɌɜɐɔɞ n=4, 24%) ɩɞɔɚɗɚɏɔɑɕ 

ɠɔɍɜɚɓɌ. ȶɜɔɞɑɜɔɑɘ Ɏɖɗɪɣɑəɔɫ ɛɌɢɔɑəɞɚɎ Ɏ 

ɏɜɟɛɛɟ ɝ çɔɤɑɘɔɣɑɝɖɔɘ ɏɑəɑɓɚɘè ɝɣɔɞɌɗɚɝɨ 

əɌɗɔɣɔɑ ɐɎɟɡ ɛɜɔɓəɌɖɚɎ, ɟɞɎɑɜɒɐɑəəɧɡ 

ɖɗɌɝɝɔɠɔɖɌɢɔɑɕ ɜɌɍɚɣɑɕ ɏɜɟɛɛɧ ȱɎɜɚɛɑɕ-

ɝɖɚɕ ȬɝɝɚɢɔɌɢɔɔ ȶɌɜɐɔɚɗɚɏɚɎ, Ɍ ɔɘɑəəɚ: 

əɌɗɔɣɔɑ ɓəɌɣɔɘɧɡ ɝɟɒɑəɔɕ ɖɚɜɚəɌɜəɧɡ Ɍɜ-

ɞɑɜɔɕ ɛɚ ɐɌəəɧɘ ɛɑɜɎɚɕ ð ɌəɏɔɚɏɜɌɠɔɣɑ-

ɝɖɚɕ ð ɠɌɓɧ ɝɖɌəɔɜɚɎɌəɔɫ əɌ ȶȾ (ɝɞɑəɚɓ 

Ó50%, CADS-RADSTM ɖɌɞɑɏɚɜɔɫ Ó3) ɔ əɌɗɔ-

ɣɔɑ ɠɔɍɜɚɓɌ ɘɔɚɖɌɜɐɌ ɔɤɑɘɔɣɑɝɖɚɕ ɩɞɔɚɗɚ-

ɏɔɔ ɛɚ ɐɌəəɧɘ ȸȼȾ [16]. Ȯ ɜɑɓɟɗɨɞɌɞɑ ɍɧɗɚ 

ɝɠɚɜɘɔɜɚɎɌəɚ ɞɜɔ ɏɜɟɛɛɧ ɛɌɢɔɑəɞɚɎ ɝ ɖɗɔ-

əɔɣɑɝɖɔɘɔ ɐɔɌɏəɚɓɌɘɔ: ɏɔɛɑɜɞɜɚɠɔɣɑɝɖɌɫ 

ɖɌɜɐɔɚɘɔɚɛɌɞɔɫ (ȯȶȸȻ), ɔɤɑɘɔɣɑɝɖɌɫ ɍɚ-

ɗɑɓəɨ ɝɑɜɐɢɌ (ȴȭȽ) ɔ ɘɔɚɖɌɜɐɔɞ.  

Ȯɝɑ ɛɌɢɔɑəɞɧ ɐɚ Ɏɧɛɚɗəɑəɔɫ ȰɉȶȾ ɔ 

ȸȼȾ ɝɑɜɐɢɌ ɍɧɗɔ ɚɍɝɗɑɐɚɎɌəɧ ɛɚ ɚɍɥɑɖɗɔ-

əɔɣɑɝɖɚɕ ɝɡɑɘɑ, ɛɜɔəɫɞɚɕ Ɏ ɀȯȭȿ çȹȸȴɂ 

ȽȽɁ ɔɘ Ȭ.ȹ. ȭɌɖɟɗɑɎɌè ȸȳ ȼɀ. Ȯɝɑ ɛɌɢɔɑəɞɧ 

ɛɚɐɛɔɝɧɎɌɗɔ ɐɚɍɜɚɎɚɗɨəɚɑ ɔəɠɚɜɘɔɜɚɎɌə-

əɚɑ ɝɚɏɗɌɝɔɑ. 

ȰɉȶȾ ɔ ȸȼȾ ɝɑɜɐɢɌ ɍɧɗɔ Ɏɧɛɚɗəɑəɧ Ɏɚ 

Ɏɜɑɘɑəəɚɘ ɔəɞɑɜɎɌɗɑ, əɑ ɛɜɑɎɧɤɌɪɥɑɘ 14 

ɐəɑɕ. Ȯɧɛɚɗəɑə ɛɚɝɑɏɘɑəɞəɧɕ ɌəɌɗɔɓ ɘɔɚ-

ɖɌɜɐɌ ȷȲ əɌ ɝɜɑɐəɑɘ ɟɜɚɎəɑ ɐɗɫ ɖɌɒɐɚɏɚ 

ɛɌɢɔɑəɞɌ. Ȱɗɫ Ɏɧɣɔɝɗɑəɔɫ ɛɚɖɌɓɌɞɑɗɫ ECV 

ɚɛɜɑɐɑɗɫɗɌɝɨ ɜɌɓəɔɢɌ Ɏ ɖɚəɢɑəɞɜɌɢɔɔ Ɏəɑ-

ɖɗɑɞɚɣəɚɏɚ ɔəɐɔɖɌɞɚɜɌ (Ɏ ɐɌəəɚɘ ɝɗɟɣɌɑ ð 

ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ) ɘɑɒɐɟ ɘɔɚɖɌɜɐɚɘ ɔ 

ɖɜɚɎɚɞɚɖɚɘ Ɏ ɘɚɘɑəɞ ɜɌɎəɚɎɑɝəɚɕ ɖɚəɢɑə-

ɞɜɌɢɔɔ Ɏ ɝɚɣɑɞɌəɔɔ ɝ ɔɓɘɑɜɑəɔɑɘ ɚɍɦɑɘɌ 

ɜɌɝɛɜɑɐɑɗɑəɔɫ ɖɜɚɎɔ (ɞɜɌɐɔɢɔɚəəɚ ɚɢɑəɔɎɌ-

ɑɞɝɫ ɖɌɖ: 1-ɟɜɚɎɑəɨ ɏɑɘɌɞɚɖɜɔɞɌ (Ht)) [4]. Ȼɚ-

ɐɜɚɍəɧɕ Ɍɗɏɚɜɔɞɘ ɜɌɝɣɑɞɌ ɓəɌɣɑəɔɕ ECV əɌ 

ɖɌɜɞɌɡ Ⱦ1 ɟ ɛɌɢɔɑəɞɚɎ ɝ ȯȶȸȻ ɚɛɔɝɌə Ɏ 

əɌɤɑɕ ɛɜɑɐɧɐɟɥɑɕ ɜɌɍɚɞɑ [7]. Ȱɗɫ ɏɜɟɛɛɧ 

ɛɌɢɔɑəɞɚɎ ɝ ȴȭȽ ɔ ɘɔɚɖɌɜɐɔɞɚɘ ɛɚɝɑɏɘɑəɞ-

əɧɕ ɌəɌɗɔɓ ɛɌɜɌɘɑɞɜɔɣɑɝɖɔɡ ɖɌɜɞ Ⱦ1 ɛɜɚɎɚ-

ɐɔɗɔ ɌəɌɗɚɏɔɣəɧɘ ɝɛɚɝɚɍɚɘ. 

Ȼɚɝɞɜɚɑəɔɑ ɕɚɐəɧɡ ɖɌɜɞ ȰɉȶȾ ɛɜɚɎɚ-

ɐɔɗɔ əɌ ɜɌɍɚɣɑɕ ɝɞɌəɢɔɔ (Syngo.via, version 

VB30A, Siemens Healthcare) ɝ ɔɝɛɚɗɨɓɚɎɌəɔ-

ɑɘ ɛɜɔɗɚɒɑəɔɫ çheart PBV (perfused blood 

volume)è. ȴɓɚɍɜɌɒɑəɔɫ ɚɞɝɜɚɣɑəəɚɕ ɠɌɓɧ 

ɝɖɌəɔɜɚɎɌəɔɫ ɍɧɗɔ ɛɑɜɑɠɚɜɘɌɞɔɜɚɎɌəɧ Ɏ 

ɛɗɚɝɖɚɝɞɨ ɖɚɜɚɞɖɚɕ ɚɝɔ ɝ ɞɚɗɥɔəɚɕ ɝɜɑɓɌ 8 

ɘɘ, ɔəɞɑɜɎɌɗɚɘ 0 ɘɘ. ȬəɌɗɔɓ Ɏɧɛɚɗəɫɗɝɫ əɌ 

ɝɜɑɐəɑɘ ɟɜɚɎəɑ ȷȲ, ɌəɌɗɚɏɔɣəɚ ɐɌəəɧɘ ȸȼȾ 

ɖɌɜɞɔɜɚɎɌəɔɫ ɘɔɚɖɌɜɐɌ. Ⱥɐəɔɘ ɜɑəɞɏɑəɚɗɚ-

ɏɚɘ Ɏ ɝɚɚɞɎɑɞɝɞɎɔɔ ɝ AHA ɎɧɛɚɗəɫɗɌɝɨ ɜɟɣ-

əɌɫ ɜɌɓɘɑɞɖɌ (ɛɜɔ ɛɚɘɚɥɔ ɔəɝɞɜɟɘɑəɞɌ ROI) 

ɝɑɏɘɑəɞɌ ɘɔɚɖɌɜɐɌ. Ȱɗɫ ɘɔəɔɘɔɓɌɢɔɔ ɩɠ-

ɠɑɖɞɌ ɣɌɝɞɔɣəɚɏɚ ɟɝɜɑɐəɑəɔɫ ɚɍɦɑɘɌ əɌ 

ɏɜɌəɔɢɑ ɜɌɓɐɑɗɑəɔɫ ɘɔɚɖɌɜɐɌ ɔ ɛɚɗɚɝɞɔ ȷȲ 

ɛɜɚɎɚɐɔɗɚɝɨ ɝɚɛɚɝɞɌɎɗɑəɔɑ ROI ɝ ɖɌɜɞɌɘɔ Ⱦ1 

ȸȼȾ (ɜɔɝ. 1). 

ȼɌɝɣɑɞ ECV ɛɚ ɐɌəəɧɘ ɕɚɐəɧɡ ɖɌɜɞ 

ɍɧɗ ɛɜɚɎɑɐɑə ɝɚɏɗɌɝəɚ ɠɚɜɘɟɗɑ (1): 

 
ɏɐɑ ǤHUm ð ɛɗɚɞəɚɝɞɨ əɌɖɚɛɗɑəɔɫ ɕɚɐɌ 

Ɏ ɘɔɚɖɌɜɐɑ ȷȲ, ǤHUb ð Ɏ ɛɚɗɚɝɞɔ ȷȲ.  

ȼɌɝɣɑɞ ECV əɌ ɖɌɜɞɌɡ Ⱦ1 ȸȼȾ ɍɧɗ ɛɜɚ-

Ɏɑɐɑə ɛɚ ɠɚɜɘɟɗɑ (2): 

 
ɏɐɑ Ⱦ1myopost  ð  ɛɚɖɌɓɌɞɑɗɨ  Ɏɜɑɘɑəɔ  
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Ⱦ1-ɜɑɗɌɖɝɌɢɔɔ ɘɔɚɖɌɜɐɌ ɛɚɝɗɑ ɖɚəɞɜɌɝɞəɚɏɚ 

ɟɝɔɗɑəɔɫ, Ⱦ1myopre  ð ɛɚɖɌɓɌɞɑɗɨ Ɏɜɑɘɑəɔ ɜɑ-

ɗɌɖɝɌɢɔɔ ɘɔɚɖɌɜɐɌ ɐɚ ɖɚəɞɜɌɝɞəɚɏɚ ɟɝɔɗɑ-

əɔɫ, Ⱦ1bloodpost ð ɛɚɖɌɓɌɞɑɗɨ ɓəɌɣɑəɔɫ ɛɟɗɌ 

ɖɜɚɎɔ Ɏ ȷȲ əɌ ɛɌɜɌɘɑɞɜɔɣɑɝɖɚɕ Ⱦ1-ɖɌɜɞɑ ɐɚ 

ɖɚəɞɜɌɝɞəɚɏɚ ɟɝɔɗɑəɔɫ ɔ Ⱦ1bloodpre  ð ɛɚ- 

ɖɌɓɌɞɑɗɨ ɓəɌɣɑəɔɫ ɛɟɗɌ ɖɜɚɎɔ Ɏ ɛɚɗɚɝɞɔ ȷȲ 

əɌ ɛɌɜɌɘɑɞɜɔɣɑɝɖɚɕ Ⱦ1-ɖɌɜɞɑ ɛɚɝɗɑ ɎɎɑɐɑ-

əɔɫ ɖɚəɞɜɌɝɞɌ. 

 ȸɌɞɑɜɔɌɗɧ ɔɝɝɗɑɐɚɎɌəɔɫ ɍɧɗɔ ɛɚɐ-

Ɏɑɜɏəɟɞɧ ɝɞɌɞɔɝɞɔɣɑɝɖɚɕ ɚɍɜɌɍɚɞɖɑ ɝ ɔɝ-

ɛɚɗɨɓɚɎɌəɔɑɘ ɘɑɞɚɐɚɎ ɛɌɜɌɘɑɞɜɔɣɑɝɖɚɏɚ ɔ 

əɑɛɌɜɌɘɑɞɜɔɣɑɝɖɚɏɚ ɌəɌɗɔɓɌ. ȽɞɌɞɔɝɞɔɣɑ-

ɝɖɔɕ ɌəɌɗɔɓ ɛɜɚɎɚɐɔɗɝɫ Ɏ MS Excel. ȶɚɗɔɣɑ-

ɝɞɎɑəəɧɑ ɛɚɖɌɓɌɞɑɗɔ ɚɛɔɝɧɎɌɗɔɝɨ Ɏ Ɏɔɐɑ 

ɝɜɑɐəɔɡ Ɍɜɔɠɘɑɞɔɣɑɝɖɔɡ Ɏɑɗɔɣɔə (M) ɔ 

ɝɞɌəɐɌɜɞəɧɡ ɚɞɖɗɚəɑəɔɕ (SD). ȶɚɗɔɣɑɝɞɎɑə-

əɧɑ ɛɑɜɑɘɑəəɧɑ ɛɜɑɐɝɞɌɎɗɑəɧ Ɏ Ɏɔɐɑ ɘɑɐɔ-

Ɍəɧ ɔ ɘɑɒɖɎɌɜɞɔɗɨəɚɏɚ ɜɌɓɘɌɡɌ (25-ɕ ɔ 75-ɕ 

ɛɜɚɢɑəɞɔɗɔ) Ɏ ɝɗɟɣɌɑ əɑəɚɜɘɌɗɨəɚɏɚ ɜɌɝɛɜɑ-

ɐɑɗɑəɔɫ, Ɏ Ɏɔɐɑ ɝɜɑɐəɑɕ Ɍɜɔɠɘɑɞɔɣɑɝɖɚɕ ɔ 

ɝɞɌəɐɌɜɞəɚɏɚ ɚɞɖɗɚəɑəɔɫ ð ɑɝɗɔ ɜɌɝɛɜɑɐɑɗɑ-

əɔɑ ɐɌəəɧɡ əɑ ɚɞɗɔɣɌɗɚɝɨ ɚɞ əɚɜɘɌɗɨəɚɏɚ. 

Ȱɗɫ ɝɜɌɎəɑəɔɫ ɖɌɞɑɏɚɜɔɌɗɨəɧɡ ɛɑɜɑɘɑəəɧɡ 

ɛɜɔɘɑəɫɗɝɫ ɖɚɩɠɠɔɢɔɑəɞ ȻɔɜɝɚəɌ (r). Ȱɗɫ 

ɝɜɌɎəɑəɔɫ ɖɚɗɔɣɑɝɞɎɑəəɧɡ ɛɚɖɌɓɌɞɑɗɑɕ ɍɧɗɔ 

ɔɝɛɚɗɨɓɚɎɌə ɖɜɔɞɑɜɔɕ ȸɌəəɌ-ȿɔɞəɔ (Mann-

Whitney test). ȽɚɏɗɌɝɚɎɌəəɚɝɞɨ ɐɔɌɏəɚɝɞɔɣɑ-

ɝɖɔɡ ɘɑɞɚɐɚɎ ɚɢɑəɔɎɌɗɌɝɨ ɝ ɛɚɘɚɥɨɪ ɘɑɞɚɐɌ 

ȭɗɌəɐɌ-ȬɗɨɞɘɌəɌ. Ȼɜɔ ɩɞɚɘ ɜɌɝɝɣɔɞɧɎɌɗɔɝɨ 

ɝɜɑɐəɑɑ ɓəɌɣɑəɔɑ ɔ ɝɞɌəɐɌɜɞəɚɑ ɚɞɖɗɚəɑəɔɑ 

ɜɌɓəɚɝɞɔ ɔɓɘɑɜɑəɔɕ, Ɍ ɞɌɖɒɑ ɛɜɚɎɚɐɔɗɝɫ 

ɖɚɜɜɑɗɫɢɔɚəəɧɕ ɌəɌɗɔɓ ɎɓɌɔɘɚɝɎɫɓɔ ɝɜɑɐ-

əɑɕ ɜɌɓəɚɝɞɔ ɔ ɝɜɑɐəɑɏɚ ɓəɌɣɑəɔɫ ɛɚɖɌɓɌɞɑ-

ɗɑɕ. ȼɌɓɗɔɣɔɫ ɛɚɖɌɓɌɞɑɗɑɕ ɝɣɔɞɌɗɔɝɨ ɝɞɌɞɔ-

ɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɧɘɔ ɛɜɔ ɟɜɚɎəɑ ɓəɌɣɔɘɚɝɞɔ 

p <0,05.  

ȼɑɓɟɗɨɞɌɞɧ. 

Ȯɧɛɚɗəɑə ɌəɌɗɔɓ ɜɑɓɟɗɨɞɌɞɚɎ ȰɉȶȾ ɔ 

ȸȼȾ ɝɑɜɐɢɌ 17 ɛɌɢɔɑəɞɚɎ Ɏ ɎɚɓɜɌɝɞɑ ɚɞ 18 ɐɚ 

74 ɗɑɞ (ɝɜɑɐəɔɕ ɎɚɓɜɌɝɞ ɝɚɝɞɌɎɔɗ 56 Ñ 15,2 

ɏɚɐɌ), ɝɜɑɐɔ ɖɚɞɚɜɧɡ 10 ɘɟɒɣɔə ɔ 7 ɒɑəɥɔə, 

ɝ ɖɗɔəɔɣɑɝɖɔɘɔ ɐɔɌɏəɚɓɌɘɔ ȯȶȸȻ (n=8, 

47%), ȴȭȽ (n=5, 29%) ɔ ɘɔɚɖɌɜɐɔɞ (n=4, 

24%). Ȼɚ ɜɑɓɟɗɨɞɌɞɌɘ ɔɝɝɗɑɐɚɎɌəɔɫ ɗɔəɑɕ-

əɧɑ ɔ ɠɟəɖɢɔɚəɌɗɨəɧɑ ɛɌɜɌɘɑɞɜɧ ȷȲ, ɛɚ-

ɗɟɣɑəəɧɑ ɘɑɞɚɐɌɘɔ ȸȼȾ ɔ ȰɉȶȾ, ɍɧɗɔ ɝɚɛɚ-

ɝɞɌɎɔɘɧ (ɜ>0,05), (ɞɌɍɗ. ʈ1). 

ȳɚəɧ ɚɣɌɏɚɎɚɏɚ ɠɔɍɜɚɓɌ (LGE) ɛɚ ɐɌə-

əɧɘ ȸȼȾ ɍɧɗɔ əɌɕɐɑəɧ ɟ Ɏɝɑɡ 17 ɛɌɢɔɑəɞɚɎ. 

Ȯ 3 (18%) ɝɗɟɣɌɫɡ ɚɞɘɑɣɌɗɚɝɨ ɝɟɍɩɛɔɖɌɜ-

ɐɔɌɗɨəɚɑ əɌɖɚɛɗɑəɔɑ ɖɚəɞɜɌɝɞəɚɏɚ Ɏɑɥɑ-

ɝɞɎɌ, Ɏ 9 (53%) ð ɔəɞɜɌɘɔɚɖɌɜɐɔɌɗɨəɚɑ (əɑ-

ɔɤɑɘɔɣɑɝɖɌɫ ɩɞɔɚɗɚɏɔɫ ɠɔɍɜɚɓɌ ɘɔɚɖɌɜɐɌ, 

Ɏɝɑɏɚ ɟ 12 (71%) ɛɌɢɔɑəɞɚɎ)), Ɏ 5 (29%) ɝɗɟɣɌ-

ɫɡ ð ɝɟɍɩəɐɚɖɌɜɐɔɌɗɨəɚɑ ɔ/ɔɗɔ ɞɜɌəɝɘɟ-

ɜɌɗɨəɚɑ əɌɖɚɛɗɑəɔɑ ɖɚəɞɜɌɝɞəɚɏɚ ɎɑɥɑɝɞɎɌ 

(ɔɤɑɘɔɣɑɝɖɌɫ ɩɞɔɚɗɚɏɔɫ ɠɔɍɜɚɓɌ ɘɔɚɖɌɜɐɌ 

ȷȲ).  

Ȱɗɫ ɚɢɑəɖɔ Ɏɚɓɘɚɒəɚɝɞɔ ɔɝɛɚɗɨɓɚɎɌ-

əɔɫ ȰɉȶȾ Ɏ ɖɌɣɑɝɞɎɑ ɘɑɞɚɐɌ ɔɓɘɑɜɑəɔɫ ECV 

əɌ ɕɚɐəɧɡ ɖɌɜɞɌɡ ɘɧ ɔɓɘɑɜɫɗɔ ɝɚɚɞəɚɤɑəɔɫ 

ɛɗɚɞəɚɝɞɔ əɌɖɚɛɗɑəɔɫ ɕɚɐɌ Ɏ ɘɔɚɖɌɜɐɑ ɔ Ɏ 

ɛɚɗɚɝɞɔ ȷȲ Ɏ  ɘɚɘɑəɞ  ɜɌɎəɚɎɑɝəɚɕ  ɖɚəɢɑə- 

 

ȼɔɝ. 1 Ɍ (Fig. 1 Ɍ) 

 

ȼɔɝ. 1 ɍ (Fig. 1 b) 

ȼɔɝ. 1. Ȼɜɔɘɑɜ ɜɌɓɘɑɞɖɔ ɔɓɚɍɜɌɒɑəɔɕ ɐɗɫ ɜɌɝɣɑɞɌ ECV Ɏ ɘɔɚɖɌɜɐɑ ɗɑɎɚɏɚ ɒɑɗɟɐɚɣɖɌ ɛɚ 

ɐɌəəɧɘ. 

Ɍ ð ɕɚɐəɌɫ ɖɌɜɞɌ ȰɉȶȾ, ɍ ð Ⱦ1 ɖɌɜɞɌ ȸȼȾ.  

Fig. 1.   ECV quantification using . 

a ð dual -energy CT, b ð T1 map MRI.  
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ɞɜɌɢɔɔ Ɏ ɝɚɣɑɞɌəɔɔ ɝ ɔɓɘɑɜɑəɔɑɘ ɚɍɦɑɘɌ 

ɜɌɝɛɜɑɐɑɗɑəɔɫ ɖɜɚɎɔ (1-ɟɜɚɎɑəɨ ɏɑɘɌɞɚɖɜɔɞɌ 

(Ht)). Ƚɜɑɐəɔɕ ɟɜɚɎɑəɨ ɏɑɘɌɞɚɖɜɔɞɌ ɟ əɌɤɔɡ 

ɛɌɢɔɑəɞɚɎ ɝɚɝɞɌɎɔɗ 40,8 Ñ 1,8%. ȿ ɖɌɒɐɚɏɚ 

ɔɓ ɛɌɢɔɑəɞɚɎ ɍɧɗɚ ɜɌɝɝɣɔɞɌəɚ ɓəɌɣɑəɔɑ ECV 

Ɏ 6 ɝɑɏɘɑəɞɌɡ ɘɔɚɖɌɜɐɌ əɌ ɝɜɑɐəɑɘ ɟɜɚɎəɑ 

ȷȲ (ɜɔɝ. 2). Ȯ ɜɑɓɟɗɨɞɌɞɑ, ɍɧɗɌ ɝɠɚɜɘɔɜɚɎɌ-

əɌ ɎɧɍɚɜɖɌ ɔɓ 102 ɓəɌɣɑəɔɕ ECV, ɜɌɝɝɣɔ-

ɞɌəəɧɡ ɛɚ ɕɚɐəɧɘ ɖɌɜɞɌɘ (17 ɛɌɢɔɑəɞɚɎ ɡ 6 

ɝɑɏɘɑəɞɚɎ ȷȲ əɌ ɝɜɑɐəɑɘ ɟɜɚɎəɑ) ɔ 102 ɓəɌ-

ɣɑəɔɕ ECV âð ɛɚ ɖɌɜɞɌɘ Ⱦ1 (ɔɓɚɍɜɌɒɑəɔɫ 

ȸȼȾ). Ȯɝɑɏɚ ɛɜɚɌəɌɗɔɓɔɜɚɎɌəɚ 204 ɝɑɏɘɑəɞɌ 

ɘɔɚɖɌɜɐɌ ȷȲ. 

ȿɣɔɞɧɎɌɫ ɠɌɖɞ ɛɟɍɗɔɖɌɢɔɔ ɜɑɠɑɜɑəɞ-

əɧɡ ɓəɌɣɑəɔɕ ECV Ɏ ɘɔɚɖɌɜɐɑ ȷȲ, ɛɚɗɟɣɑə-

əɧɡ ɘɑɞɚɐɚɘ ȰɉȶȾ ɟ ɓɐɚɜɚɎɧɡ ɗɪɐɑɕ ɔ ɐɔɌ-

ɛɌɓɚə ɓəɌɣɑəɔɕ ECV ɟ ɛɌɢɔɑəɞɚɎ ɝ ɓɌɍɚɗɑɎɌ-

əɔɫɘɔ ɘɔɚɖɌɜɐɌ ɜɌɓɗɔɣəɚɕ ɩɞɔɚɗɚɏɔɔ, Ɏ 

əɌɤɑɕ ɜɌɍɚɞɑ ɘɧ ɚɛɔɜɌɗɔɝɨ əɌ ɐɌəəɧɑ əɚɜ-

ɘɧ ȱȽV Ɏ ɘɔɚɖɌɜɐɑ ȷȲ 25,4% [17]. Ƚɜɑɐəɑɑ 

ɓəɌɣɑəɔɑ ECV ɘɔɚɖɌɜɐɌ ȷȲ ɛɚ ɐɌəəɧɘ 

ȰɉȶȾ ɝɚɝɞɌɎɔɗɚ 30,58% (95% Ȱȴ 27ð34%) ɔ 

ɛɜɑɎɧɤɌɗɚ əɚɜɘɌɗɨəɧɑ ɐɔɌɛɌɓɚəɧ. Ȱɚɝɞɚ-

Ɏɑɜəɚɕ ɝɎɫɓɔ ɓəɌɣɑəɔɕ ȱȽV ɘɔɚɖɌɜɐɌ ȷȲ ɔ 

ɠɟəɖɢɔɚəɌɗɨəɧɡ ɛɌɜɌɘɑɞɜɚɎ ȷȲ ɛɚ ɐɌəəɧɘ 

ȰɉȶȾ əɑ ɎɧɫɎɗɑəɚ, ɖɚɩɠɠɔɢɔɑəɞ ɖɚɜɜɑɗɫ-

ɢɔɔ ɝ ȶȰȺ ȷȲ (r = 0,37, p=0,13) ɔ ɀȮ ȷȲ (r=-

0,21, p=0 ,4).  Ȼɚɝɑɏɘɑəɞəɧɕ  ɌəɌɗɔɓ  ɐɌəəɧɡ  

ȾɌɍɗɔɢɌ ʈ1. ȷɔəɑɕəɧɑ ɔ ɚɍɦɑɘəɧɑ ɛɚɖɌɓɌɞɑɗɔ ɗɑɎɚɏɚ ɒɑɗɟɐɚɣɖɌ ɟ ɔɝɝɗɑɐɟɑ-

ɘɚɕ ɏɜɟɛɛɧ ɛɌɢɔɑəɞɚɎ ɘɑɞɚɐɌɘɔ ȰɉȶȾ ɔ ȸȼȾ.  

ʇʘʨʘʤʝʪʨ ɿʥʘʯʝʥʠʝ ɼʕʂʊ 

ʄ (Q1:Q3) 

ɿʥʘʯʝʥʠʝ ʄʈʊ 

ʄ (Q1:Q3) 

ʈ-value 

 

ʂɼʈ ʃɾ, ʩʤ 50 (42:55) 49 (44:53) 0,490 

ʂʉʈ ʃɾ, ʩʤ 24 (23:43) 25 (20:41) 0,545 

ʂɼʆ ʃɾ, ʤʣ 151 (125:195) 156 (117:180) 0,605 

ʂʉʆ ʃɾ, ʤʣ 49 (28:110) 55 (26:88) 0,512 

ʌɺ ʃɾ, % 64 (50:76) 67 (53:77) 0,369 
 

   

ȻɜɔɘɑɣɌəɔɑ: ȶȰȼ ð ɖɚəɑɣəɧɔ↑ ɐɔɌɝɞɚɗɔɣɑɝɖɔɔ↑ ɜɌɓɘɑɜ; ȶȽȼ ð ɖɚəɑɣəɧɔ↑ ɝɔɝɞɚɗɔɣɑɝɖɔɔ↑ 

ɜɌɓɘɑɜ;  ȷȲ ð ɗɑɎɧɔ↑ ɒɑɗɟɐɚɣɑɖ; ȶȰȺ ð ɖɚəɑɣəɧɕ ɐɔɌɝɞɚɗɔɣɑɝɖɔɕ ɚɍɦɑɘ; ȶȽȺ ð ɖɚəɑɣəɧɕ ɝɔ-

ɝɞɚɗɔɣɑɝɖɔɕ ɚɍɦɑɘ; ɀȮ ð ɠɜɌɖɢɔɫ ɎɧɍɜɚɝɌ. ȶɚɗɔɣɑɝɞɎɑəəɧɑ ɐɌəəɧɑ ɛɜɑɐɝɞɌɎɗɑəɧ Ɏ Ɏɔɐɑ 

ɘɑɐɔɌəɧ ɔ əɔɒəɑɏɚ ɔ Ɏɑɜɡəɑɏɚ ɖɎɌɜɞɔɗɑɕ ð M (Q1:Q3) P -value ð ɖɜɔɞɑɜɔɕ ȸɌəəɌ-ȿɔɞəɔ 

(Mann -Whitney test).  

 

ȼɔɝ. 2 (Fig. 2) 

ȼɔɝ. 2.      ȰɔɌɏɜɌɘɘɌ. 

Ƚɜɑɐəɔɑ ɓəɌɣɑəɔɫ ECV ɟ 17 ɛɌɢɔɑəɞɚɎ Ɏ 6 ɝɑɏɘɑəɞɌɡ ɘɔɚɖɌɜɐɌ ɗɑɎɚɏɚ ɒɑɗɟɐɚɣɖɌ ɛɚ ɐɌəəɧɘ ȰɉȶȾ ɔ 

ȸȼȾ. 

Fig. 2.   Diagram .  

Comparison of ECV at 17 patients in 6 myocardial segments be DECT and MRI.  

http://www.rejr.ru/


 

 

   RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY  

| www.rejr.ru | REJR. 2024; 14 (2):31-42       DOI: 10.21569/2222-7415-2024-14-2-31-42                    37 
 

 

ɎɧɫɎɔɗ əɑɖɚɞɚɜɚɑ ɝəɔɒɑəɔɑ ɓəɌɣɑəɔɫ ȱȽV 

ɛɚ ȸȼȾ Ɏ ɝɜɌɎəɑəɔɔ ɝ ECV ɛɚ ȰɉȶȾ Ɏ ɏɜɟɛɛɑ 

ɛɌɢɔɑəɞɚɎ ɝ əɑɔɤɑɘɔɣɑɝɖɚɕ ɩɞɔɚɗɚɏɔɑɕ ɚɣɌ-

ɏɚɎɚɏɚ ɠɔɍɜɚɓɌ ȷȲ (26,8% Ñ 5.5 ɛɜɚɞɔɎ 

29,3% Ñ 6,3 p<0,001). ȻɚɓəɌɎɌɞɑɗɨəɚ, ɣɞɚ ɛɜɔ 

ɝɜɌɎəɑəɔɔ ɐɌəəɧɡ ECV ȰɉȶȾ ɔ ECV ȸȼȾ ɟ 

ɛɌɢɔɑəɞɚɎ ɝ ɔɤɑɘɔɣɑɝɖɚɕ ɩɞɔɚɗɚɏɔɕ ɠɔɍɜɚ-

ɓɌ, ɞɌɖɒɑ ɚɞɘɑɣɌɗɚɝɨ ɝəɔɒɑəɔɑ ɓəɌɣɑəɔɕ 

ECV ȰɉȶȾ (29,7% Ñ 3,9 ɛɜɚɞɔɎ 31.1% Ñ 5.1 

p<0,001).  

Ȯ ɚɍɥɑɕ ɖɚɏɚɜɞɑ ɛɌɢɔɑəɞɚɎ əɌɕɐɑəɚ 

Ɏɧɝɚɖɚɑ ɝɚɎɛɌɐɑəɔɑ ɓəɌɣɑəɔɕ ECV, ɛɚɗɟɣɑə-

əɧɡ ȰɉȶȾ ɔ ȸȼȾ (ɜɔɝ. 3): ɖɚɩɠɠɔɢɔɑəɞ ɖɚɜ-

ɜɑɗɫɢɔɔ ɘɑɒɐɟ ɘɑɞɚɐɌɘɔ ɝɚɝɞɌɎɔɗ 0,89 (p < 

0,001).  

Ȼɜɔ ɌəɌɗɔɓɑ ɓəɌɣɑəɔɕ ECV Ɏ Ɏɧɍɚɜɖɑ 

ɛɌɢɔɑəɞɚɎ ɝɚɏɗɌɝəɚ ɘɑɞɚɐɟ ɚɍɝɗɑɐɚɎɌəɔɫ, əɌ 

ɕɚɐəɧɡ ɖɌɜɞɌɡ ȰɉȶȾ ɎɑɗɔɣɔəɌ ECV ɍɧɗɌ 

 

ȼɔɝ. 3 (Fig. 3) 

ȼɔɝ. 3.  ȰɔɌɏɜɌɘɘɌ. 

ȳəɌɣɑəɔɫ ECV, ɛɚɗɟɣɑəəɧɑ ɘɑɞɚɐɌɘɔ ȰɉȶȾ ɔ ȸȼȾ Ɏ ɚɍɥɑɕ ɖɚɏɚɜɞɑ ɛɌɢɔɑəɞɚɎ. 

Fig. 3.   Diagram .  

The mean ECV values on DECT and MRI at all patients.  

 

ȼɔɝ. 4 (Fig. 4) 

ȼɔɝ. 4.  ȰɔɌɏɜɌɘɘɌ. 

ȰɔɌɏɜɌɘɘɧ ȭɗɌəɐɌ-ȬɗɨɞɘɌəɌ: ɛɚɖɌɓɌəɌ ɎɧɝɚɖɌɫ ɝɚɏɗɌɝɚɎɌəəɚɝɞɨ ɘɑɒɔɝɝɗɑɐɚɎɌɞɑɗɨɝɖɔɡ ɔɓɘɑɜɑəɔɕ 

ɓəɌɣɑəɔɫ ECV ɘɑɞɚɐɔɖɌɘɔ ȰɉȶȾ ɔ ȸȼȾ. 

Fig. 4.   Diagram .  

Bland -Altman plots showing intra -class variability of DECT and MRI.  
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Ɏɧɤɑ Ɏ ɝɜɑɐəɑɘ əɌ 13,63% Ɏ ɝɜɌɎəɑəɔɔ ɝ 

ɞɌɖɚɎɧɘɔ əɌ ɖɌɜɞɌɡ ȸȼȾ, əɚ ɝɞɌɞɔɝɞɔɣɑɝɖɚ-

ɏɚ ɜɌɓɗɔɣɔɫ əɑ ɎɧɫɎɗɑəɚ (p=0,001). ȹɌ ɜɔ-

ɝɟəɖɑ 4 ɛɜɑɐɝɞɌɎɗɑə ɌəɌɗɔɓ ȭɗɌəɐɌ-ȬɗɨɞɘɌəɌ 

ɘɑɒɔɝɝɗɑɐɚɎɌɞɑɗɨɝɖɚɕ ɎɌɜɔɌɍɑɗɨəɚɝɞɔ ɝ ɔə-

ɞɜɌɖɗɌɝɝɚɎɚɕ ɖɚɜɜɑɗɫɢɔɑɕ (ICC ð intraclass 

correlation coefficient), ɏɐɑ ɛɚɖɌɓɌəɌ ɎɧɝɚɖɌɫ 

ɝɚɏɗɌɝɚɎɌəəɚɝɞɨ ɘɑɒɔɝɝɗɑɐɚɎɌɞɑɗɨɝɖɔɡ ɔɓ-

ɘɑɜɑəɔɕ ɓəɌɣɑəɔɫ ECV ɘɑɞɚɐɔɖɚɕ ȰɉȶȾ, ɞɌɖ  

ICC ɝɚɝɞɌɎɔɗ 0,87 (95% Ȱȴ 0.79ð0.97).  

Ƚ ɢɑɗɨɪ ɚɢɑəɖɔ ɖɚɜɜɑɖɞəɚɝɞɔ ɔɝɛɚɗɨ-

ɓɚɎɌəɔɫ Ɏ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɡ ɢɑɗɫɡ ɓəɌɣɑəɔɕ 

ECV, ɛɚɗɟɣɑəəɧɡ ɛɚ ɐɌəəɧɘ ȰɉȶȾ Ɏɘɑɝɞɚ 

ȸȼȾ, ɍɧɗɌ ɚɢɑəɑəɌ ɖɚɜɜɑɗɫɢɔɫ ɘɑɒɐɟ ɔɓɘɑ-

ɜɑəɔɫɘɔ ɔ ɜɌɝɝɣɔɞɌəɧ ɜɌɓəɔɢɌ ɔ ɝɜɑɐəɑ-

ɖɎɌɐɜɌɞɔɣɑɝɖɚɑ ɚɞɖɗɚəɑəɔɑ Ɏ ɖɌɒɐɚɘ ɔɓ 

ɝɑɏɘɑəɞɚɎ. ȼɑɓɟɗɨɞɌɞɧ ɝɜɌɎəɔɞɑɗɨəɚɏɚ ɌəɌ-

ɗɔɓɌ ɔɓɘɑɜɑəɔɕ ECV ɛɚ ȰɉȶȾ ɔ ȸȼȾ Ɏ ɜɌɓ-

əɧɡ ɝɑɏɘɑəɞɌɡ ɘɔɚɖɌɜɐɌ ɛɜɑɐɝɞɌɎɗɑəɧ Ɏ 

ɞɌɍɗɔɢɑ ʈ2.  

Ȼɜɔ əɑɓɌɎɔɝɔɘɚɘ ɜɌɝɝɘɚɞɜɑəɔɔ ɔɓɘɑ-

ɜɑəɔɕ Ɏɚ Ɏɝɑɡ ɝɑɏɘɑəɞɌɡ ɘɔɚɖɌɜɐɌ, ɚɞəɚɝɔ-

ɞɑɗɨəɚɑ ɚɞɖɗɚəɑəɔɑ ɓəɌɣɑəɔɕ ȶȾ Ɏ ɝɜɌɎəɑəɔɔ 

ɝ ȸȼȾ ɝɚɝɞɌɎɔɗɚ ɚɞ 11 % ɐɗɫ ɛɑɜɑɐəɑ-

ɍɚɖɚɎɚɏɚ ɐɚ 20% ɐɗɫ ɓɌɐəɑ-ɛɑɜɑɏɚɜɚɐɚɣəɚɏɚ 

ɝɑɏɘɑəɞɌ ɛɜɔ ɓəɌɣɑəɔɔ ɖɚɩɠɠɔɢɔɑəɞɌ ɖɚɜ-

ɜɑɗɫɢɔɔ r ɚɞ 0,83 ɐɚ 0,94 (p<0,001).  

Ȯ ɔɝɝɗɑɐɟɑɘɚɕ ɏɜɟɛɛɑ ɛɌɢɔɑəɞɚɎ ɛɚɗɟ-

ɣɑəɧ ɜɌɓɗɔɣɔɫ ɛɚ ɖɗɔəɔɣɑɝɖɔɘ ɐɔɌɏəɚɓɌɘ, 

ɛɜɑɐɛɚɗɚɒɔɞɑɗɨəɚ, ɚɛɜɑɐɑɗɫɪɥɔɑɝɫ ɜɌɓɘɑ-

ɜɚɘ Ɏɧɍɚɜɖɔ (ɛɌɢɔɑəɞɚɎ ɝ ȯȶȸȻ ɍɧɗɚ ɍɚɗɨ-

ɤɔəɝɞɎɚ). ȼɑɓɟɗɨɞɌɞɧ ɝɜɌɎəɑəɔɫ ɛɜɑɐɝɞɌɎɗɑ-

əɧ Ɏ ɞɌɍɗɔɢɑ ʈ3. 

ȶɚɩɠɠɔɢɔɑəɞɧ ɖɚɜɜɑɗɫɢɔɔ ȻɔɜɝɚəɌ 

ɓəɌɣɑəɔɕ ECV ɘɔɚɖɌɜɐɌ ȷȲ, ɛɚɗɟɣɑəəɧɑ ɛɚ 

ɐɌəəɧɘ ȰɉȶȾ ɔ ȸȼȾ Ɏ ɏɜɟɛɛɌɡ ɛɌɢɔɑəɞɚɎ ɝ 

ɜɌɓəɚɕ ɩɞɔɚɗɚɏɔɔ ɚɣɌɏɚɎɚɏɚ ɠɔɍɜɚɓɌ ɘɔɚ-

ɖɌɜɐɌ ȷȲ ɝɚɝɞɌɎɔɗɔ: r=0,81 ɐɗɫ ɏɜɟɛɛɧ ɝ 

əɑɔɤɑɘɔɣɑɝɖɔɘ ɏɑəɑɓɚɘ ɔ r=0,89 ɐɗɫ ɏɜɟɛɛɧ 

ɝ ɔɤɑɘɔɣɑɝɖɔɘ ɏɑəɑɓɚɘ (p<0,001), (ɜɔɝ. 5). 

Ⱥɍɝɟɒɐɑəɔɑ. 

ȺɝəɚɎəɌɫ ɓɌɐɌɣɌ ɩɞɚɕ ɜɌɍɚɞɧ ɝɚɝɞɚɫɗɌ 

Ɏ ɝɜɌɎəɑəɔɔ ɞɚɣəɚɝɞɔ Ɏɧɣɔɝɗɑəɔɫ ɘɌɜɖɑɜɌ 

ɐɔɠɠɟɓəɚɏɚ ɠɔɍɜɚɓɌ ɘɔɚɖɌɜɐɌ ȷȲ ɘɑɞɚɐɌ-

ɘɔ ȰɉȶȾ ɔ ȸȼȾ. Ȼɚɐɝɣɑɞ ɠɜɌɖɢɔɔ Ɏəɑɖɗɑ-

ɞɚɣəɚɏɚ ɚɍɦɑɘɌ (ECV) Ɏ ɖɌɒɐɚɘ ɝɑɏɘɑəɞɑ 

ɘɔɚɖɌɜɐɌ ȷȲ ɫɎɗɫɑɞɝɫ ɛɑɜɝɛɑɖɞɔɎəɧɘ ɔə-

ɝɞɜɟɘɑəɞɚɘ ɐɗɫ ɖɚɗɔɣɑɝɞɎɑəəɚɕ ɚɢɑəɖɔ 

ɠɔɍɜɚɞɔɣɑɝɖɚɏɚ ɜɑɘɚɐɑɗɔɜɚɎɌəɔɫ ɘɔɚɖɌɜɐɌ, 

ɖɚɞɚɜɚɑ ɡɌɜɌɖɞɑɜɔɓɟɑɞɝɫ ɔɓɍɧɞɚɣəɧɘ ɚɞɗɚ-

ɒɑəɔɑɘ ɍɑɗɖɚɎ ɉɂȸ ɝɑɜɐɑɣəɧɘɔ ɠɔɍɜɚɍɗɌ-

ɝɞɌɘɔ. ȭɗɌɏɚɐɌɜɫ ɝɚɎɜɑɘɑəəɧɘ ɘɑɞɚɐɌɘ Ɏɔ-

ɓɟɌɗɔɓɌɢɔɔ, ɛɚɓɎɚɗɫɪɥɔɘ ɎɧɫɎɔɞɨ ɔ ɖɚɗɔ-

ɣɑɝɞɎɑəəɚ ɚɢɑəɔɞɨ ɠɔɍɜɚɓ ɘɔɚɖɌɜɐɌ, ɝɟɥɑ-

ɝɞɎɟɑɞ Ɏɚɓɘɚɒəɚɝɞɨ ɝɎɚɑɎɜɑɘɑəəɚɏɚ ɎɧɍɚɜɌ 

ɠɌɜɘɌɖɚɞɑɜɌɛɔɔ, ɝɛɚɝɚɍɝɞɎɟɪɥɑɕ ɛɜɑɐɚɞ-

ɎɜɌɥɑəɔɪ ɔ/ɔɗɔ ɝəɔɒɑəɔɪ ɑɏɚ ɚɍɦɑɘɌ [5, 6]. 

ȸɑɞɚɐ ȸȼȾ ɝ ɔɝɛɚɗɨɓɟɑɘɧɘɔ ɔəəɚɎɌɢɔɚə-

əɧɘɔ ɘɚɐɟɗɫɘɔ Ⱦ1 ɖɌɜɞɔɜɚɎɌəɔɫ ɘɔɚɖɌɜɐɌ 

ɛɚɖɌɓɌɗ   ɍɚɗɨɤɔɑ   ɛɜɑɔɘɟɥɑɝɞɎɌ  Ɏ  ɖɚɗɔɣɑ- 

ȾɌɍɗɔɢɌ ʈ2.   ȶɚɩɠɠɔɢɔɑəɞ ɖɚɜɜɑɗɫɢɔɔ ȻɔɜɝɚəɌ ɔ ɚɞəɚɝɔɞɑɗɨəɌɫ ɚɤɔɍɖɌ ɐɗɫ 

ɓəɌɣɑəɔɕ ECV, ɛɚɗɟɣɑəəɧɡ ɛɚ ɐɌəəɧɘ ȶȾ ɔ ȸȼȾ ɛɚ ɝɑɏɘɑəɞɌɘ ɘɔɚɖɌɜɐɌ. 

ʉʝʛʤʝʥʪ ʤʠʦʢʘʨʜʘ ʃɾ r ȹECV Ñ ʉʂʆ, % 

ʇʝʨʝʜʥʠʡ 0,92 15,6 Ñ 9,6 

ʇʝʨʝʜʥʝ-ʧʝʨʝʛʦʨʦʜʦʯʥʳʡ 0,94 13,5 Ñ 6,3 

ɿʘʜʥʝ-ʧʝʨʝʛʦʨʦʜʦʯʥʳʡ 0,87 20,0 Ñ 12,9 

ɿʘʜʥʠʡ 0,89 11,4 Ñ 12,0 

ɿʘʜʥʝ-ʙʦʢʦʚʦʡ 0,89 12,4 Ñ 12,6 

ʇʝʨʝʜʥʝ-ʙʦʢʦʚʦʡ 0,83 11,0 Ñ 13,0 
 

   

ȻɜɔɘɑɣɌəɔɑ: R ð ɖɚɩɠɠɔɢɔɑəɞ ɖɚɜɜɑɗɫɢɔɔ ȻɔɜɝɚəɌ, ȃecv ð ɜɌɓəɔɢɌ ɓəɌɣɑəɔɕ ECV, ɛɚ-

ɗɟɣɑəəɧɡ ɘɑɞɚɐɌɘɔ ȶȾ ɔ ȸȼȾ, ɝɖɚ ð ɝɜɑɐəɑɖɎɌɐɜɌɞɔɣɑɝɖɚɑ ɚɞɖɗɚəɑəɔɑ. 

ȾɌɍɗɔɢɌ ʈ3.   ȶɚɩɠɠɔɢɔɑəɞ ɖɚɜɜɑɗɫɢɔɔ ȻɔɜɝɚəɌ ɔ ɚɞəɚɝɔɞɑɗɨəɌɫ ɚɤɔɍɖɌ ɐɗɫ 

ɓəɌɣɑəɔɕ ECV, ɛɚɗɟɣɑəəɧɡ ɛɚ ɐɌəəɧɘ ȶȾ ɔ ȸȼȾ, ɛɚ ɏɜɟɛɛɌɘ ɛɌɢɔɑəɞɚɎ ɝ ɜɌɓəɧɘɔ 

ɓɌɍɚɗɑɎɌəɔɫɘɔ. 

ʂʣʠʥʠʯʝʩʢʠʡ ʜʠʘʛʥʦʟ r ȹECV Ñ ʉʂʆ, % 

ɻʂʄʇ 0,78 13,2 Ñ 11,8 

ʀɹʉ 0,89 14,4 Ñ 9,8 

ʄʠʦʢʘʨʜʠʪ 0,90 15,0 Ñ 13,2 
 

   

ȻɜɔɘɑɣɌəɔɑ. r ð ɖɚɩɠɠɔɢɔɑəɞ ɖɚɜɜɑɗɫɢɔɔ ȻɔɜɝɚəɌ, ǤECV ð ɜɌɓəɔɢɌ ɓəɌɣɑəɔɕ ECV, 

ɛɚɗɟɣɑəəɧɡ ɘɑɞɚɐɌɘɔ ȶȾ ɔ ȸȼȾ, ȽȶȺ ð ɝɜɑɐəɑɖɎɌɐɜɌɞɔɣɑɝɖɚɑ ɚɞɖɗɚəɑəɔɑ. 
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ɝɞɎɑəəɚɘ ɔɓɘɑɜɑəɔɔ ECV ɘɔɚɖɌɜɐɌ Ɏ ɚɞɗɔ-

ɣɔɑ ɚɞ ɖɗɌɝɝɔɣɑɝɖɚɏɚ ɚɞɝɜɚɣɑəəɚɏɚ ɖɚəɞɜɌ-

ɝɞɔɜɚɎɌəɔɫ [4 - 6]. ȺɐəɌɖɚ ɛɟɍɗɔɖɌɢɔɔ ɛɚ-

ɝɗɑɐəɔɡ ɗɑɞ ɐɑɘɚəɝɞɜɔɜɟɪɞ ɛɚɎɧɤɑəəɧɕ 

ɔəɞɑɜɑɝ ɔ ɝɞɜɑɘɗɑəɔɑ ɖ Ɏəɑɐɜɑəɔɪ Ɏ ɜɑəɞɏɑ-

əɚɗɚɏɔɣɑɝɖɟɪ ɛɜɌɖɞɔɖɟ ɌɗɨɞɑɜəɌɞɔɎəɚɕ ɘɑ-

ɞɚɐɔɖɔ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɕ ɎɔɓɟɌɗɔɓɌɢɔɔ 

ɝɞɜɟɖɞɟɜɧ ɘɔɚɖɌɜɐɌ ȷȲ, Ɍ ɔɘɑəəɚ ȰɉȶȾ ɝ 

ɛɚɝɞɜɚɑəɔɑɘ ɕɚɐəɧɡ ɖɌɜɞ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ 

[9]. ȯɗɌɎəɧɘ ɚɍɜɌɓɚɘ ɩɞɚ ɝɎɫɓɌəɚ ɝ ɐɗɔɞɑɗɨ-

əɚɝɞɨɪ ɛɜɚɎɑɐɑəɔɫ ȸȼȾ ɔɝɝɗɑɐɚɎɌəɔɫ ɝɑɜɐ-

ɢɌ (ɚɝɚɍɑəəɚ ɝ ɞɫɒɑɝɞɨɪ ɝɚɝɞɚɫəɔɫ ɛɌɢɔɑə-

ɞɚɎ ɛɜɔ ɜɌɓɗɔɣəɚɕ ɖɌɜɐɔɌɗɨəɚɕ ɛɌɞɚɗɚɏɔɔ), 

ɖɜɚɘɑ ɞɚɏɚ, ɘɑɞɚɐ ȸȼȾ ɛɜɚɞɔɎɚɛɚɖɌɓɌə 

ɍɚɗɨɤɔəɝɞɎɟ ɛɌɢɔɑəɞɚɎ ɝ ɔɘɛɗɌəɞɔɜɟɑɘɧɘɔ 

ɘɑɐɔɢɔəɝɖɔɘɔ ɟɝɞɜɚɕɝɞɎɌɘɔ [5]. ȴ ɖɚəɑɣəɚ, 

ȸȼȾ ɝɑɜɐɢɌ əɑ ɫɎɗɫɑɞɝɫ ɤɔɜɚɖɚɐɚɝɞɟɛəɧɘ 

ɘɑɞɚɐɚɘ, ɚɍɧɣəɚ ɞɜɑɍɟɑɞ ɍɚɗɑɑ Ɏɧɝɚɖɚɏɚ 

ɟɜɚɎəɫ ɝɛɑɢɔɌɗɔɓɌɢɔɔ ɎɜɌɣɌ-ɜɑəɞɏɑəɚɗɚɏɌ. 

ȺɝəɚɎəɧɘ ɜɑɓɟɗɨɞɌɞɚɘ əɌɤɑɏɚ ɔɝɝɗɑ-

ɐɚɎɌəɔɫ ɍɧɗɌ ɎɧɝɚɖɌɫ ɝɚɛɚɝɞɌɎɔɘɚɝɞɨ ɘɑɞɚ-

ɐɚɎ ȰɉȶȾ ɔ ȸȼȾ Ɏ ɚɛɜɑɐɑɗɑəɔɔ ɛɚɖɌɓɌɞɑɗɫ 

ȱȽV ɘɔɚɖɌɜɐɌ ȷȲ. Ȼɜɔ ɌəɌɗɔɓɑ ɐɌəəɧɡ 

əɌɘɔ ɍɧɗɌ ɛɚɖɌɓɌəɌ ɡɚɜɚɤɌɫ ɖɚɜɜɑɗɫɢɔɫ 

ɘɑɒɐɟ ɜɑɓɟɗɨɞɌɞɌɘɔ Ɏɧɣɔɝɗɑəɔɫ ð ɖɚɩɠɠɔ-

ɢɔɑəɞ ɖɚɜɜɑɗɫɢɔɔ ɝɚɝɞɌɎɔɗ 0,87. ȹɑɝɖɚɗɨɖɚ 

ɓɌɜɟɍɑɒəɧɡ əɌɟɣəɧɡ ɔɝɝɗɑɐɚɎɌɞɑɗɨɝɖɔɡ 

ɢɑəɞɜɚɎ ɍɟɖɎɌɗɨəɚ ɛɌɜɟ ɗɑɞ əɌɓɌɐ ɚɛɟɍɗɔɖɚ-

ɎɌɗɔ ɝɎɚɔ ɜɑɓɟɗɨɞɌɞɧ Ɏɧɣɔɝɗɑəɔɫ ECV ɛɚ 

ȰɉȶȾ ɔ ɛɚ ȸȼȾ, ɏɐɑ ɖɚɩɠɠɔɢɔɑəɞ ɖɚɜɜɑɗɫ-

ɢɔɔ əɌɡɚɐɔɗɝɫ Ɏ ɛɜɑɐɑɗɌɡ 0,81-0,98 [18, 19], 

ɣɞɚ ɝɚɛɚɝɞɌɎɔɘɚ ɝ əɌɤɔɘɔ ɐɌəəɧɘɔ. ȺɐəɌɖɚ 

Ɏ ɩɞɔɡ ɛɟɍɗɔɖɌɢɔɫɡ ɏɜɟɛɛɧ ɛɌɢɔɑəɞɚɎ Ɏ ɚɝ-

əɚɎəɚɘ ɔɘɑɗɔ əɑɔɤɑɘɔɣɑɝɖɟɪ ɩɞɔɚɗɚɏɔɪ 

ɠɔɍɜɚɓɌ ɘɔɚɖɌɜɐɌ. Ƚɞɚɔɞ ɚɞɘɑɞɔɞɨ, ɣɞɚ 

ɛɜɌɖɞɔɣɑɝɖɔ Ɏɝɑ ɛɟɍɗɔɖɌɢɔɔ ɐɑɘɚəɝɞɜɔɜɟɪɞ 

ɜɑɓɟɗɨɞɌɞɧ əɑɍɚɗɨɤɔɡ ɏɜɟɛɛ ɛɌɢɔɑəɞɚɎ. Ȯ 

əɌɤɟ ɜɌɍɚɞɟ ɘɧ Ɏɖɗɪɣɔɗɔ 17 ɛɌɢɔɑəɞɚɎ, ɔɓ 

əɔɡ 12 ɛɌɢɔɑəɞɚɎ ɝ əɑɔɤɑɘɔɣɑɝɖɚɕ ɩɞɔɚɗɚ-

ɏɔɑɕ ɠɔɍɜɚɓɌ ɔ 5 ɛɌɢɔɑəɞɚɎ ɝ ɖɗɔəɔɣɑɝɖɔɘ 

ɐɔɌɏəɚɓɚɘ ȴȭȽ (ɔɤɑɘɔɣɑɝɖɚɕ ɩɞɔɚɗɚɏɔɑɕ 

ɠɔɍɜɚɓɌ). ȸɌɗɌɫ ɎɧɍɚɜɖɌ ɛɌɢɔɑəɞɚɎ ɝɛɚɝɚɍ-

ɝɞɎɚɎɌɗɌ ɎɧɫɎɗɑəɔɪ ɜɌɓɗɔɣɔɕ ɓəɌɣɑəɔɕ ȱȽV 

Ɏəɟɞɜɔ ɏɜɟɛɛ ɛɌɢɔɑəɞɚɎ. Ȯ ɓɌɜɟɍɑɒəɧɡ ɔɝ-

ɞɚɣəɔɖɌɡ ɚɛɟɍɗɔɖɚɎɌəɌ ɜɌɍɚɞɌ, ɏɐɑ ɌɎɞɚɜɧ 

ɔɓɟɣɌɗɔ ECV ɘɑɞɚɐɚɘ ȸȼȾ ɔ ȰɉȶȾ ɟ 23 ɛɌ-

ɢɔɑəɞɚɎ ɝ ɝɑɜɐɑɣəɚɕ əɑɐɚɝɞɌɞɚɣəɚɝɞɨɪ (ɔɓ 

əɔɡ 6 ɛɌɢɔɑəɞɚɎ ɝ ȰȶȸȻ, 5 ȴȭȽ, 12 ð ɐɜɟɏɔɑ 

ɔ əɑɔɓɎɑɝɞəɧɑ ɛɜɔɣɔəɧ ɝɑɜɐɑɣəɚɕ əɑɐɚɝɞɌ-

ɞɚɣəɚɝɞɔ), ɝɜɑɐəɫɫ ɎɑɗɔɣɔəɌ ECV ɐɗɫ ȰɉȶȾ 

ɝɚɝɞɌɎɔɗɌ 31,6 Ñ 9,1%, ɐɗɫ ȸȼȾ ð 33,2 Ñ 9,1% 

ɛɜɔ ɚɍɥɑɕ ɖɚɜɜɑɗɫɢɔɔ  r = 0,837 [20]. Ȯ 

əɌɤɑɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɐɚɛɚɗəɔɞɑɗɨəɚ ɍɧɗɔ 

ɎɧɫɎɗɑəɧ ɜɌɓɗɔɣɔɑ ɛɚ ɏɜɟɛɛɌɘ ɛɌɢɔɑəɞɚɎ ɝ 

ȯȶȸȻ (r=0,78, p<0,001), ȴȭȽ (r=0,89, 

p<0,001) ɔ ɘɔɚɖɌɜɐɔɞɚɘ (r=0,9, p<0,001). Ȼɜɔ 

ɩɞɚɘ, ɟ ɛɌɢɔɑəɞɚɎ ɝ ȯȶȸȻ ɝɜɑɐəɑɑ ɓəɌɣɑəɔɑ 

ECV ɍɧɗɚ əɔɒɑ (24,02%Ñ 5.1%), ɣɑɘ Ɏ ɏɜɟɛɛɑ 

 

ȼɔɝ. 5 Ɍ (Fig. 5 Ɍ) 

 

ȼɔɝ. 5 ɍ (Fig. 5 b) 

ȼɔɝ. 5.     ȰɔɌɏɜɌɘɘɧ. 

ȶɚɜɜɑɗɫɢɔɚəəɧɕ ɌəɌɗɔɓ ɓəɌɣɑəɔɕ ECV, ɛɚɗɟɣɑəəɧɡ ɘɑɞɚɐɌɘɔ ȰɉȶȾ ɔ ȸȼȾ: Ɍ ð ɏɜɟɛɛɌ ɛɌɢɔɑəɞɚɎ ɝ əɑ-

ɔɤɑɘɔɣɑɝɖɚɕ ɩɞɔɚɗɚɏɔɑɕ ɠɔɍɜɚɓɌ ɘɔɚɖɌɜɐɌ, ɍ ð ɏɜɟɛɛɌ ɛɌɢɔɑəɞɚɎ ɝ ɔɤɑɘɔɣɑɝɖɚɕ ɩɞɔɚɗɚɏɔɑɕ ɠɔɍɜɚɓɌ 

ɘɔɚɖɌɜɐɌ.  

Fig. 5.  Diagrams . 

Correlation of ECV results on DECT and MRI: a ð patient group with myocardial fibrosis non -ischemic gene-

sis, b ð patient group with myocardial fibrosis ischemic genesis.  

http://www.rejr.ru/


 

 

   RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY  

| www.rejr.ru | REJR. 2024; 14 (2):31-42       DOI: 10.21569/2222-7415-2024-14-2-31-42                    40 
 

 

ɛɌɢɔɑəɞɚɎ ɝ ɘɔɚɖɌɜɐɔɞɚɘ (27,38 Ñ 4.9 %) ɔ 

ɛɌɢɔɑəɞɚɎ ɝ ȴȭȽ (29,7 %Ñ 3,9%).  

ȻɜɑɐɝɞɌɎɗɑəəɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɔɘɑɑɞ 

ɜɫɐ ɚɏɜɌəɔɣɑəɔɕ, ɚ ɖɚɞɚɜɧɡ ɝɗɑɐɟɑɞ ɝɖɌɓɌɞɨ 

ɚɞɐɑɗɨəɚ. Ȯ ɛɑɜɎɟɪ ɚɣɑɜɑɐɨ ð ɩɞɚ əɌɍɚɜ ɐɔɌ-

ɏəɚɝɞɔɣɑɝɖɚɏɚ ɚɍɚɜɟɐɚɎɌəɔɫ: Ɏ ɜɌɍɚɞɑ ɔɝ-

ɛɚɗɨɓɚɎɌɗɔɝɨ ɞɚɗɨɖɚ 1 ɖɚɘɛɨɪɞɑɜəɧɕ ɔ 1 

ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɧɕ ɞɚɘɚɏɜɌɠ ɚɛɜɑɐɑɗɑə-

əɚɏɚ ɛɜɚɔɓɎɚɐɔɞɑɗɫ. ȰɌəəɧɕ ɠɌɖɞɚɜ, ɝ ɚɐ-

əɚɕ ɝɞɚɜɚəɧ, ɛɜɑɛɫɞɝɞɎɟɑɞ ɛɜɫɘɚɘɟ Ɏəɑɐɜɑ-

əɔɪ ɜɑɓɟɗɨɞɌɞɚɎ ɜɌɍɚɞɧ Ɏ ɛɜɌɖɞɔɖɟ ɗɪɍɚɕ 

ɘɑɐɔɢɔəɝɖɚɕ ɚɜɏɌəɔɓɌɢɔɔ, əɚ ɝ ɐɜɟɏɚɕ ɝɞɚ-

ɜɚəɧ ð ɛɚɐɣɑɜɖɔɎɌɑɞ əɑɚɍɡɚɐɔɘɚɝɞɨ ɐɑɞɌɗɨ-

əɚɕ ɚɢɑəɖɔ ɛɜɫɘɚɏɚ ɛɜɔɘɑəɑəɔɫ ɜɑɖɚɘɑəɐɌ-

ɢɔɕ ɛɚ ɐɔɌɏəɚɝɞɔɖɑ ɜɌɝɝɘɚɞɜɑəəɧɡ ɛɌɞɚɗɚ-

ɏɔɕ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ əɑɝɞɌəɐɌɜɞəɚɏɚ ɖɗɔ-

əɔɣɑɝɖɚɏɚ ɛɜɚɞɚɖɚɗɌ. Ȯ əɌɤɑɘ ɢɑəɞɜɑ ɍɧɗɌ 

ɎɧɛɚɗəɑəɌ ɚɞɐɑɗɨəɌɫ ɜɌɍɚɞɌ ɛɚ ɛɚɐɍɚɜɟ ɚɛ-

ɞɔɘɌɗɨəɧɡ ɛɌɜɌɘɑɞɜɚɎ ɝɖɌəɔɜɚɎɌəɔɫ əɌ 

ɖɚəɖɜɑɞəɚɘ ɛɌɜɖɑ ɚɍɚɜɟɐɚɎɌəɔɫ, Ɍ ɔɘɛɟɗɨ-

ɝɚɘ ɐɗɫ ɔəɔɢɔɌɢɔɔ ɐɌəəɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ 

ɍɧɗɌ əɑɚɍɡɚɐɔɘɚɝɞɨ ɛɚɐɞɎɑɜɒɐɑəɔɫ ɖɚɜ-

ɜɑɖɞəɚɝɞɔ ɔ ɩɠɠɑɖɞɔɎəɚɝɞɔ ɛɜɑɐɗɚɒɑəəɚɏɚ 

ɜɑɤɑəɔɫ. 

Ȯɞɚɜɚɑ ɚɏɜɌəɔɣɑəɔɑ ɫɎɗɫɑɞɝɫ ɛɜɫɘɧɘ 

ɝɗɑɐɝɞɎɔɑɘ ɛɑɜɎɚɏɚ. Ȯ ɐɌəəɟɪ ɜɌɍɚɞɟ ɍɧɗɌ 

ɎɖɗɪɣɑəɌ ɚɏɜɌəɔɣɑəəɌɫ ɎɧɍɚɜɖɌ ɛɌɢɔɑəɞɚɎ 

ð Ɏɝɑɏɚ 17 ɣɑɗɚɎɑɖ. ȸəɚɏɔɑ ɓɌɜɟɍɑɒəɧɑ ɌɎɞɚ-

ɜɧ ɚɝɚɍɚ ɚɞɘɑɣɌɪɞ, ɣɞɚ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɖɚɜ-

ɜɑɖɞəɚɑ əɌɟɣəɚɑ ɚɍɚɝəɚɎɌəɔɑ Ɏɚɓɘɚɒəɚɝɞɔ 

ɔɝɛɚɗɨɓɚɎɌəɔɫ ɐɌəəɚɏɚ ɛɚɐɡɚɐɌ ɞɜɑɍɟɑɞ ɚɞ-

ɐɑɗɨəɚɏɚ ɜɌɝɝɘɚɞɜɑəɔɫ ɔ, ɚɣɑɎɔɐəɚ, ɓəɌɣɔ-

ɞɑɗɨəɚ ɍɚɗɨɤɑɕ ɖɚɏɚɜɞɧ [18 - 21]. ȺɐəɌɖɚ ɢɑ-

ɗɨɪ əɌɤɑɕ ɜɌɍɚɞɧ ɫɎɗɫɗɚɝɨ ɛɑɜɎɔɣəɚɑ ɛɚɐ-

ɞɎɑɜɒɐɑəɔɑ ɘɑɞɚɐɌ ɔ ɛɜɚɎɑɜɖɌ ɏɔɛɚɞɑɓɧ. 

ȹɑɚɍɡɚɐɔɘɚɝɞɨ ɜɌɝɤɔɜɑəəɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ, 

ɜɌɓɟɘɑɑɞɝɫ, ɫɎɗɫɑɞɝɫ əɑɚɝɛɚɜɔɘɧɘ ɠɌɖɞɚɘ. 

ȱɥɑ ɚɐɔə ɠɌɖɞɚɜ, ɖɚɞɚɜɧɕ ɞɜɑɍɟɑɞ ɐɚ-

ɛɚɗəɔɞɑɗɨəɚɏɚ ɛɚɫɝəɑəɔɫ ð ɚɞɝɟɞɝɞɎɔɑ ɚɞɝɜɚ-

ɣɑəəɚɕ ɠɌɓɧ ɝɖɌəɔɜɚɎɌəɔɫ ɘɑɞɚɐɚɘ ȰɉȶȾ 

[11]. Ȼɜɑɐɗɚɒɑəəɧɕ ɛɜɚɞɚɖɚɗ ɝɖɌəɔɜɚɎɌəɔɫ 

ɘɑɞɚɐɚɘ ȰɉȶȾ ɘɔəɔɘɔɓɔɜɟɑɞ ɗɟɣɑɎɟɪ 

əɌɏɜɟɓɖɟ ɓɌ ɝɣɑɞ ɚɞɖɌɓɌ ɚɞ ɔɝɛɚɗɨɓɚɎɌəɔɫ 

əɌɞɔɎəɚɕ ɠɌɓɧ ɝɖɌəɔɜɚɎɌəɔɫ ɔ ɛɚɐɝɣɑɞɌ 

ECV əɌ ɕɚɐəɧɡ ɖɌɜɞɌɡ ɝɚɏɗɌɝəɚ ɠɚɜɘɟɗɑ (2). 

ȶɜɚɘɑ ɞɚɏɚ, ɛɜɔɘɑəɑəɔɑ ɐɎɟɡɩəɑɜɏɑɞɔɣɑɝɖɚɕ 

ɞɑɡəɚɗɚɏɔɔ ɚɍɑɝɛɑɣɔɎɌɑɞ ɍɚɗɑɑ ɞɚɣəɟɪ ɐɔɠ-

ɠɑɜɑəɢɔɌɢɔɪ ɍɗɔɓɖɔɡ ɛɚ ɜɑəɞɏɑəɚɎɝɖɚɕ 

ɛɗɚɞəɚɝɞɔ ɞɖɌəɑɕ, ɣɞɚ ɖɚɘɛɑəɝɔɜɟɑɞ ɩɞɚ 

ɚɏɜɌəɔɣɑəɔɑ [18]. ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɚɐəɚɕ ɔɓ 

ɓɌɐɌɣ ɝɗɑɐɟɪɥɑɏɚ ɩɞɌɛɌ ɜɌɍɚɞɧ ɍɟɐɑɞ ɛɚɐ-

ɞɎɑɜɒɐɑəɔɑ ɚɞɝɟɞɝɞɎɔɫ ɛɌɐɑəɔɫ ɐɔɌɏəɚɝɞɔ-

ɣɑɝɖɚɕ ɞɚɣəɚɝɞɔ ɘɑɞɚɐɌ ɛɜɔ ɝəɔɒɑəɔɔ əɑɏɌ-

ɞɔɎəɚɏɚ Ɏɗɔɫəɔɫ ɔɚəɔɓɔɜɟɪɥɑɏɚ ɔɓɗɟɣɑəɔɫ 

əɌ ɛɌɢɔɑəɞɌ. 

ȮɧɎɚɐɧ.  

ȻɚɗɟɣɑəɌ ɡɚɜɚɤɌɫ ɝɚɛɚɝɞɌɎɔɘɚɝɞɨ ɜɑ-

ɓɟɗɨɞɌɞɚɎ ȰɉȶȾ ɔ ȸȼȾ, ɣɞɚ ɝɎɔɐɑɞɑɗɨɝɞɎɟɑɞ ɚ 

Ɏɚɓɘɚɒəɚɝɞɔ ɌəɌɗɔɓɌ ɝɞɜɟɖɞɟɜɧ ɘɔɚɖɌɜɐɌ ɝ 

ɛɚɘɚɥɨɪ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ. ȰɉȶȾ 

ɝ ɛɚɝɞɜɚɑəɔɑɘ ɕɚɐəɧɡ ɖɌɜɞ ɖɚəɞɜɌɝɞɔɜɚɎɌ-

əɔɫ ɘɚɒɑɞ ɍɧɞɨ ɛɚɞɑəɢɔɌɗɨəɚ ɛɜɔɘɑəɑəɌ 

ɐɗɫ Ɏɧɣɔɝɗɑəɔɫ ECV ɟ ɛɌɢɔɑəɞɚɎ ɝ ɜɌɓɗɔɣ-

əɧɘɔ ɓɌɍɚɗɑɎɌəɔɫɘɔ ɘɔɚɖɌɜɐɌ. 

ȴɝɞɚɣəɔɖ ɠɔəɌəɝɔɜɚɎɌəɔɫ ɔ ɖɚə-

ɠɗɔɖɞ ɔəɞɑɜɑɝɚɎ. 

ȬɎɞɚɜɧ ɐɌəəɚɕ ɝɞɌɞɨɔ ɛɚɐɞɎɑɜɐɔɗɔ ɚɞ-

ɝɟɞɝɞɎɔɑ ɠɔəɌəɝɚɎɚɕ ɛɚɐɐɑɜɒɖɔ ɔɝɝɗɑɐɚɎɌ-

əɔɫ ɔ ɖɚəɠɗɔɖɞɌ ɔəɞɑɜɑɝɚɎ, ɚ ɖɚɞɚɜɧɡ əɑɚɍ-

ɡɚɐɔɘɚ ɝɚɚɍɥɔɞɨ. 
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ɚɝɞ ɓɌɍɚɗɑɎɌɑɘɚɝɞɔ ɜɌɖɚɘ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɧ (ȼȸȲ), Ɍ ɞɌɖɒɑ ɜɌɓɎɔɞɔɑ ɔ ɛɚɎɝɑɘɑɝɞəɚɑ 

Ɏəɑɐɜɑəɔɑ əɚɎɧɡ ɘɌɗɚɔəɎɌɓɔɎəɧɡ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɡ ɔ ɗɑɣɑɍəɧɡ ɞɑɡəɚɗɚɏɔɕ Ɏ ɡɔɜɟɜɏɔ-

ɣɑɝɖɟɪ ɛɜɌɖɞɔɖɟ ɛɜɔɎɑɗɔ ɖ ɛɚɛɧɞɖɌɘ ɍɚɗɑɑ ɤɔɜɚɖɚɏɚ ɚɝɎɚɑəɔɫ Ɏɚɓɘɚɒəɚɝɞɑɕ ɎɌɖɟɟɘ-

əɚɕ ɌɝɛɔɜɌɢɔɚəəɚɕ ɍɔɚɛɝɔɔ (ȮȬȭ). ȼɫɐɚɘ ɌɎɞɚɜɚɎ ɍɧɗɚ ɛɜɑɐɗɚɒɑəɚ ɘəɚɒɑɝɞɎɚ ɜɌɓɗɔɣ-

əɧɡ ɎɌɜɔɌəɞɚɎ Ɏɧɛɚɗəɑəɔɫ ȮȬȭ, ɚɐəɌɖɚ Ɏ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ ɌɖɞɟɌɗɨəɧɘɔ ɎɚɛɜɚɝɌɘɔ Ɏ 

ɩɞɚɕ ɚɍɗɌɝɞɔ ɔəɞɑɜɎɑəɢɔɚəəɚɕ ɘɌɗɚɔəɎɌɓɔɎəɚɕ ɘɌɘɘɚɗɚɏɔɔ ɫɎɗɫɪɞɝɫ ɜɌɓɜɌɍɚɞɖɌ ɘɑɞɚɐɚɗɚɏɔɔ 

ɛɜɑɐɚɛɑɜɌɢɔɚəəɚɕ ɜɌɓɘɑɞɖɔ ɔ ɟɗɨɞɜɌɓɎɟɖɚɎɚɕ (ȿȳ) əɌɎɔɏɌɢɔɔ, əɌɛɜɌɎɗɑəəɧɡ əɌ ɜɌɝɤɔɜɑəɔɑ 

Ɏɚɓɘɚɒəɚɝɞɑɕ ɔ ɛɚɎɧɤɑəɔɑ ɩɠɠɑɖɞɔɎəɚɝɞɔ ɔ ɍɑɓɚɛɌɝəɚɝɞɔ ɘɑɞɚɐɔɖɔ.  

ɂɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. ȼɌɓɜɌɍɚɞɖɌ ɘɑɞɚɐɔɖɔ ɛɜɑɐɚɛɑɜɌɢɔɚəəɚɕ ɜɌɓɘɑɞɖɔ ɔ ɔəɞɜɌɚɛɑɜɌ-

ɢɔɚəəɚɕ əɌɎɔɏɌɢɔɔ ɛɚɐ ɖɚəɞɜɚɗɑɘ ɟɗɨɞɜɌɓɎɟɖɚɎɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɛɜɔ ȮȬȭ əɚɎɚɚɍɜɌɓɚɎɌəɔɕ 

ɘɚɗɚɣəɧɡ ɒɑɗɑɓ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. Ȯ ɝɞɌɞɨɑ ɛɜɑɐɝɞɌɎɗɑə ɚɛɧɞ Ɏɧɛɚɗəɑəɔɫ ɍɚɗɑɑ 1600 ȮȬȭ ɝ ɐɔɌɏəɚ-

ɝɞɔɣɑɝɖɚɕ ɔ ɗɑɣɑɍəɚɕ ɢɑɗɨɪ, Ɏɧɛɚɗəɑəəɧɡ 882 ɛɌɢɔɑəɞɖɌɘ ɝ ɚɐɔəɚɣəɧɘɔ ɔ ɘəɚɒɑɝɞɎɑəəɧɘɔ 

ɚɍɜɌɓɚɎɌəɔɫɘɔ ɘɚɗɚɣəɧɡ ɒɑɗɑɓ ɛɚɐ ɖɚəɞɜɚɗɑɘ ɟɗɨɞɜɌɓɎɟɖɚɎɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ.  ȻɚɖɌɓɌəɔɫ ɖ 

ɎɘɑɤɌɞɑɗɨɝɞɎɌɘ ɚɛɜɑɐɑɗɫɗɔɝɨ ɎɜɌɣɚɘ ɚəɖɚɗɚɏɚɘ əɌ ɚɝəɚɎɌəɔɔ ɜɑɓɟɗɨɞɌɞɚɎ ɔəɝɞɜɟɘɑəɞɌɗɨəɧɡ 

ɘɑɞɚɐɚɎ ɐɔɌɏəɚɝɞɔɖɔ ɝɚ ɝɞɜɌɞɔɠɔɖɌɢɔɑɕ ɚəɖɚɗɚɏɔɣɑɝɖɚɏɚ ɜɔɝɖɌ ɛɚ ɤɖɌɗɑ Breast Imaging 

Reporting and Data System (BI -RADS), Ɍ ɞɌɖɒɑ ɌəɌɘəɑɓɌ, ɒɌɗɚɍ, ɗɌɍɚɜɌɞɚɜəɧɡ ɐɌəəɧɡ. Ȯɝɑɘ ɛɌ-

ɢɔɑəɞɖɌɘ ɛɑɜɑɐ ȮȬȭ ɝ ɗɑɣɑɍəɚɕ ɢɑɗɨɪ əɌ ɐɚɚɛɑɜɌɢɔɚəəɚɘ ɩɞɌɛɑ Ɏɧɛɚɗəɫɗɔ ɘɚɜɠɚɗɚɏɔɣɑɝɖɟɪ 

ɎɑɜɔɠɔɖɌɢɔɪ (ɞɚəɖɚɔɏɚɗɨəɟɪ ɌɝɛɔɜɌɢɔɚəəɟɪ ɍɔɚɛɝɔɪ ɔɗɔ ɞɜɑɛɌə-ɍɔɚɛɝɔɪ) ɛɚɐɗɑɒɌɥɔɡ ɟɐɌ-

ɗɑəɔɪ əɚɎɚɚɍɜɌɓɚɎɌəɔɕ, Ɍ Ɏ ɐɑəɨ ɚɛɑɜɌɢɔɔ ð ɜɌɓɘɑɞɖɟ ɞɚɣɑɖ ɎɎɚɐɌ ɜɚɍɚɞɔɓɔɜɚɎɌəəɚɕ ɔɏɗɧ-

ɓɚəɐɌ ɛɚ ɛɜɑɐɗɚɒɑəəɚɕ ɝɡɑɘɑ. 

ȼɑɓɟɗɨɞɌɞɧ. Ȯ ɝɞɌɞɨɑ ɛɚɐɜɚɍəɚ ɔɓɗɚɒɑəɌ ɔ ɔɗɗɪɝɞɜɔɜɚɎɌəɌ ɜɔɝɟəɖɌɘɔ ɔ ɩɡɚɏɜɌɘɘɌɘɔ 

ɘɑɞɚɐɔɖɌ ɛɜɑɐɚɛɑɜɌɢɔɚəəɚɕ ɜɌɓɘɑɞɖɔ ɞɚɣɑɖ ɎɎɚɐɌ ɜɚɍɚɞɔɓɔɜɚɎɌəəɚɕ ɔɏɗɧ-ɓɚəɐɌ ɐɗɫ ɟɐɌɗɑəɔɫ 

ɑɐɔəɔɣəɧɡ ɔ ɘəɚɒɑɝɞɎɑəəɧɡ əɚɎɚɚɍɜɌɓɚɎɌəɔɕ ɘɚɗɚɣəɧɡ ɒɑɗɑɓ. ȺɛɔɝɌəɧ Ɍɗɏɚɜɔɞɘ ɔ ɞɑɡəɔɣɑ-

ɝɖɔɑ ɚɝɚɍɑəəɚɝɞɔ ɔəɞɜɌɚɛɑɜɌɢɔɚəəɚɕ ȿȳ-əɌɎɔɏɌɢɔɔ əɌ Ɏɝɑɡ ɩɞɌɛɌɡ Ɏɧɛɚɗəɑəɔɫ ȮȬȭ, əɌɛɜɌɎ-

ɗɑəəɧɑ əɌ ɛɜɚɠɔɗɌɖɞɔɖɟ ɚɝɗɚɒəɑəɔɕ ɔ ɜɌɝɤɔɜɑəɔɑ Ɏɚɓɘɚɒəɚɝɞɑɕ ɘɑɞɚɐɔɖɔ. ȻɜɑɐɝɞɌɎɗɑəɧ 

ɟɗɨɞɜɌɓɎɟɖɚɎɧɑ ɖɜɔɞɑɜɔɔ ɞɑɡəɔɖɔ Ɍəɑɝɞɑɓɔɔ, ɖɚəɞɜɚɗɫ ɎɎɑɐɑəɔɫ ɔ ɡɚɐɌ ɜɚɍɚɞɔɓɔɜɚɎɌəəɚɕ ɔɏ-

ɗɧ, Ɏɧɛɚɗəɑəɔɫ ɏɑɘɚɝɞɌɓɌ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɗɌɓɑɜəɚɕ ɔəɞɑɜɝɞɔɢɔɌɗɨəɚɕ ɖɚɌɏɟɗɫɢɔɔ. ȶɚɗɔɣɑ-

ɝɞɎɚ ɚɐəɚɎɜɑɘɑəəɚ ɟɐɌɗɫɑɘɧɡ ɚɍɜɌɓɚɎɌəɔɕ ɟ ɛɌɢɔɑəɞɚɖ ɎɌɜɨɔɜɚɎɌɗɚ ɚɞ 1 ɐɚ 8 Ɏ ɚɐəɚɕ ɘɚɗɚɣ-

əɚɕ ɒɑɗɑɓɑ. ȼɌɓɘɑɜ ɚɍɜɌɓɚɎɌəɔɕ ɐɚɝɞɔɏɌɗ 56 ɘɘ.  

Ⱥɍɝɟɒɐɑəɔɑ. ȻɜɔəɢɔɛɔɌɗɨəɚ ɎɌɒəɧɘ ɘɚɘɑəɞɚɘ ɐɗɫ ɟɝɛɑɤəɚɏɚ Ɏɧɛɚɗəɑəɔɫ ȮȬȭ ɫɎɗɫ-

ɑɞɝɫ ɚɛɜɑɐɑɗɑəɔɑ ɚɛɞɔɘɌɗɨəɧɡ ɞɚɣɑɖ ɎɎɚɐɌ ɜɚɍɚɞɔɓɔɜɚɎɌəəɚɕ ɔɏɗɧ-ɓɚəɐɌ, ɛɚɓɎɚɗɫɪɥɔɡ Ɏɧ-

ɛɚɗəɔɞɨ ɜɑɓɑɖɢɔɪ əɑɝɖɚɗɨɖɔɡ əɚɎɚɚɍɜɌɓɚɎɌəɔɕ ɔɓ ɚɐəɚɏɚ ɛɜɚɖɚɗɌ. Ȼɚɘɔɘɚ ȿȳ-ɖɚəɞɜɚɗɫ Ɏ ɜɑ-

ɒɔɘɑ ɜɑɌɗɨəɚɏɚ Ɏɜɑɘɑəɔ, ɔəɞɜɌɚɛɑɜɌɢɔɚəəɟɪ əɌɎɔɏɌɢɔɪ ɚɍɗɑɏɣɌɑɞ əɌɗɔɣɔɑ əɌɖɚɒəɚɕ ɘɑɞɖɔ Ɏ 

ɚɍɗɌɝɞɔ ɜɌɝɛɚɗɚɒɑəɔɫ ɟɐɌɗɫɑɘɚɏɚ ɚɍɜɌɓɚɎɌəɔɫ. ȸɑɝɞəɌɫ Ɍəɑɝɞɑɓɔɫ, ɖɜɚɘɑ ɚɝəɚɎəɚɕ ɓɌɐɌɣɔ, ɔɏ-

ɜɌɑɞ ɜɚɗɨ ɏɔɐɜɚɛɜɑɛɌɜɚɎɖɔ, ɐɑɗɌɑɞ ɍɑɓɚɛɌɝəɧɘ ɩɞɌɛ ɎɎɑɐɑəɔɫ ɜɚɍɚɞɔɓɔɜɚɎɌəəɚɕ ɔɏɗɧ ɔ ɝɗɟɒɔɞ 

ɛɜɚɠɔɗɌɖɞɔɖɚɕ ɜɌəɑəɔɫ ɖɚɒɔ ɔ ɘɧɤɢ. ɉɠɠɑɖɞɔɎəɧɘ ɝɛɚɝɚɍɚɘ ɛɜɚɠɔɗɌɖɞɔɖɔ ɏɑɘɚɜɜɌɏɔɣɑ-

ɝɖɔɡ ɚɝɗɚɒəɑəɔɕ ɫɎɗɫɑɞɝɫ Ɏɧɛɚɗəɑəɔɑ ɗɌɓɑɜəɚɕ ɔəɞɑɜɝɞɔɢɔɌɗɨəɚɕ ɖɚɌɏɟɗɫɢɔɔ. Ƚɚɍɗɪɐɑəɔɑ 

ɌɗɏɚɜɔɞɘɚɎ ɜɌɓɘɑɞɖɔ ɚɛɞɔɘɌɗɨəɧɡ ɞɚɣɑɖ ɎɎɚɐɌ ɜɚɍɚɞɔɓɔɜɚɎɌəəɚɕ ɔɏɗɧ ɔ ȿȳ-əɌɎɔɏɌɢɔɔ əɌ 

ɛɜɚɞɫɒɑəɔɔ Ɏɧɛɚɗəɑəɔɫ ȮȬȭ ɛɚɓɎɚɗɔɗɚ ɔɓɍɑɒɌɞɨ ɞɌɖɔɡ ɚɝɗɚɒəɑəɔɕ, ɖɌɖ ɜɌəɑəɔɑ ɖɚɒɔ, ɘɧɤɢ, 

ɛɑɜɠɚɜɌɢɔɫ ɏɜɟɐəɚɕ ɝɞɑəɖɔ, əɌɏəɚɑəɔɑ ɜɌəɧ, Ɍ ɞɌɖɒɑ ɘɔəɔɘɔɓɔɜɚɎɌɞɨ ɏɑɘɚɜɜɌɏɔɣɑɝɖɔɑ 

ɚɝɗɚɒəɑəɔɫ ɔ ɖɚɗɔɣɑɝɞɎɚ ɝɗɟɣɌɑɎ ɚɝɞɌɞɚɣəɚɕ ɞɖɌəɔ ɟɐɌɗɫɑɘɧɡ ɚɍɜɌɓɚɎɌəɔɕ. ȺɝɞɌɞɚɣəɌɫ ɞɖɌəɨ 

ɚɍɜɌɓɚɎɌəɔɫ ɛɚɝɗɑ ȮȬȭ-ɜɑɓɑɖɢɔɔ ɍɧɗɌ ɚɍəɌɜɟɒɑəɌ ɟ 12 ɛɌɢɔɑəɞɚɖ (1,3% ɔɗɔ 0,75% ɚɞ ɖɚɗɔɣɑ 

ȼ 
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ɝɞɎɌ ɟɐɌɗɑəəɧɡ əɚɎɚɚɍɜɌɓɚɎɌəɔɕ). 

ȳɌɖɗɪɣɑəɔɑ. Ȼɜɔ ɝɚɍɗɪɐɑəɔɔ ɘɑɞɚɐɔɖɔ ɛɜɑɐɚɛɑɜɌɢɔɚəəɚɕ ɜɌɓɘɑɞɖɔ ɞɚɣɑɖ ɎɡɚɐɌ ɜɚɍɚ-

ɞɔɓɔɜɚɎɌəəɚɕ ɔɏɗɧ ɔ ɛɜɔəɢɔɛɚɎ ȿȳ-əɌɎɔɏɌɢɔɔ, ȮȬȭ ɫɎɗɫɑɞɝɫ ɌɗɨɞɑɜəɌɞɔɎɚɕ çɚɞɖɜɧɞɧɘè ɡɔ-

ɜɟɜɏɔɣɑɝɖɔɘ ɎɘɑɤɌɞɑɗɨɝɞɎɌɘ əɌ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɑ. ȿɗɨɞɜɌɓɎɟɖɚɎɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɫɎɗɫɑɞɝɫ ɐɚ-

ɝɞɟɛəɧɘ, ɛɜɚɝɞɧɘ ɔ ɎɧɝɚɖɚɔəɠɚɜɘɌɞɔɎəɧɘ ɘɑɞɚɐɚɘ ɎɔɓɟɌɗɔɓɌɢɔɔ əɌ Ɏɝɑɡ ɩɞɌɛɌɡ Ɏɧɛɚɗəɑəɔɫ 

ȮȬȭ. ȿȳȴ ɛɚɓɎɚɗɫɑɞ ɚɝɟɥɑɝɞɎɗɫɞɨ ɖɚəɞɜɚɗɨ Ɍəɑɝɞɑɓɔɔ, ɎɎɚɐɌ ɜɚɍɚɞɔɓɔɜɚɎɌəəɚɕ ɔɏɗɧ, ɝɌɘɚɏɚ 

ɛɜɚɢɑɝɝɌ ɜɑɓɑɖɢɔɔ, ɌɐɑɖɎɌɞəɚɝɞɔ ɏɑɘɚɝɞɌɓɌ, Ɍ ɞɌɖɒɑ ɚɢɑəɖɟ ɓɚəɧ ɜɑɓɑɖɢɔɔ əɌ ɛɜɑɐɘɑɞ ɛɚɗəɚɏɚ 

ɟɐɌɗɑəɔɫ ɞɖɌəɔ əɚɎɚɚɍɜɌɓɚɎɌəɔɫ. 

 

ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɞɚəɖɚɔɏɚɗɨəɌɫ ɌɝɛɔɜɌɢɔɚəəɌɫ ɍɔɚɛɝɔɫ, ɟɗɨɞɜɌɓɎɟɖɚɎɌɫ ɐɔɌɏəɚɝɞɔɖɌ, 
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he increase in the incidence of breast cancer (BC), as well as the development and wide-

spread introduction of new minimally invasive diagnostic and  therapeutic technologies into 

surgical practice has led to attempts to more widely explorations of the possibilities of vac-

uum aspiration biopsy (VAB). Some authors have proposed many different options for per-

forming VAB, however, currently relevant issue s in this area of interventional minimally invasive 

mammology are the development of a methodology for preoperative marking and ultrasound naviga-

tion aimed at expanding the capabilities and improving the effectiveness and safety of the technique.  

Purpose.  Development of a technique for preoperative marking and intraoperative navigation 

under the ultrasound control in case of VAB breast neoplasms.  

Materials and methods.  The article presents the experience of performing more than 1600 

VAB for diagnostic and therapeutic purposes, performed in 882 patients with single and multiple 

breast masses under the supervision of ultrasound examination. Indications for interventions were 

determined by an oncologist based on the results of instrumental diagnostic methods w ith cancer 

risk stratification according to the Breast Imaging Reporting and Data System (BI -RADS) scale, as 

well as anamnesis, complaints and laboratory data. All patients underwent morphological verifica-

tion (fine needle aspiration biopsy or core -biopsy)  of the tumors to be removed before the VAB for 

therapeutic purposes at the preoperative stage, and on the day of surgery, marking of the insertion 

points of a robotic needle probe according to the proposed scheme.  

Results.  The article describes in detail and illustrates with drawings and echograms the tech-

nique of preoperative marking of the insertion points of a robotic needle probe for the removal of sin-

gle and multiple breast tumors. The algorithm and technical features of intraoperative ultrasound 

navi gation at all stages of the VAB are described, aimed at preventing complications and expanding 

the capabilities of the technique. Ultrasonic criteria of anesthesia technique, control of insertion and 

stroke of a robotic needle, hemostasis using laser inter stitial coagulation are presented. The number 

of simultaneously removed formations in patients ranged from 1 to 8 in one breast. The size of the 

formations reached 56 mm.  
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Discussion.  A fundamentally important point for the successful implementation of th e VAB is 

to determine the optimal insertion points of a robotic needle probe, which allows resection of several 

neoplasms from a single puncture. In addition to real -time ultrasound monitoring; intraoperative 

navigation is facilitated by the presence of a cutaneous mark in the area of the removed mass. Local 

anesthesia, in addition to the main task, plays the role of hydropreparation, makes the stage of in-

sertion of a robotic needle safe and serves as a prevention of injury to the skin and muscles. An ef-

fective way to prevent hemorrhagic complications is to perform laser interstitial coagulation. Compli-

ance with the principles of marking the optimal insertion points of the robotic needle, as well as ul-

trasound navigation during the implementation of the VAB,  allowed to avoid such complications as 

skin injury, muscle injury, perforation of the chest wall, wound suppuration and also minimize hem-

orrhagic complications. Residual mass tissue after VAB resection was found in 12 patients (1,3% or 

0,75% of the number  of tumors removed).  

Conclusion.  If the preoperative marking of the entry points of the robotic needle and the prin-

ciples of ultrasound navigation are followed, the VAB is an alternative to "open" surgical interven-

tions on the breast. Ultrasound examinatio n is an affordable, simple and highly informative imaging 

method at all stages of the VAB. Ultrasound allows to monitor anesthesia, insertion of a robotic nee-

dle, the resection process itself, the adequacy of haemostasis, as well as an assessment of the re sec-

tion zone for complete removal of neoplasm tissue.  

 

Keywords: needle aspiration biopsy, breast, ultrasound diagnostic, VAB, vacuum aspiration bi-

opsy, BI -RADS, fibroadenoma, breast cancer, ultrasound navigation, marking, intracurrent papillo-

ma.  
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ɚ ɐɌəəɧɘ ɌɏɑəɞɝɞɎɌ ɛɚ ɔɝɝɗɑɐɚɎɌ-

əɔɪ ɜɌɖɌ International Agency for 

Research of Cancer (IARC) ɜɌɖ ɘɚ-

ɗɚɣəɚɕ ɒɑɗɑɓɧ (ȼȸȲ) ɫɎɗɫɑɞɝɫ ɚɐ-

əɔɘ ɔɓ əɌɔɍɚɗɑɑ ɜɌɝɛɜɚɝɞɜɌəɑə-

əɧɡ ɎɔɐɚɎ ɓɗɚɖɌɣɑɝɞɎɑəəɧɡ əɚɎɚɚɍɜɌɓɚɎɌ-

əɔɕ ɖɌɖ Ɏ ɛɚɛɟɗɫɢɔɔ, ɞɌɖ ɔ ɝɜɑɐɔ ɒɑəɝɖɚɏɚ 

əɌɝɑɗɑəɔɫ. Ȯ 2022 ɏ. Ɏ ɘɔɜɑ ɓɌɜɑɏɔɝɞɜɔɜɚɎɌ-

əɚ 2296840 ɝɗɟɣɌɑɎ ȼȸȲ ɔɗɔ 11,5% Ɏ ɝɞɜɟɖ-

ɞɟɜɑ ɚɍɥɑɕ ɚəɖɚɗɚɏɔɣɑɝɖɚɕ ɓɌɍɚɗɑɎɌɑɘɚɝɞɔ 

[1].  

ȽɚɡɜɌəɫɑɞɝɫ ɛɚɝɞɚɫəəɧɕ ɞɑɘɛ ɜɚɝɞɌ 

ɛɌɞɚɗɚɏɔɔ ɘɚɗɚɣəɧɡ ɒɑɗɑɓ (ȸȲ) ɔ əɌ ɞɑɜɜɔ-

ɞɚɜɔɔ ȼɚɝɝɔɕɝɖɚɕ ɀɑɐɑɜɌɢɔɔ, ɛɜɔɣɑɘ əɑ 

ɞɚɗɨɖɚ ɓɗɚɖɌɣɑɝɞɎɑəəɚɕ, əɚ ɔ ɐɚɍɜɚɖɌɣɑ-

ɝɞɎɑəəɚɕ ɛɜɔɜɚɐɧ. ȾɌɖ, ɛɜɔɜɚɝɞ ɓɌɍɚɗɑɎɌɑ-

ɘɚɝɞɔ ȼȸȲ ɓɌ ɛɚɝɗɑɐəɔɑ 10 ɗɑɞ ɝɚɝɞɌɎɔɗ 

64,8%. Ȯ 2021 ɏɚɐɟ Ɏ əɌɤɑɕ ɝɞɜɌəɑ ɍɧɗɚ Ɏɧ-

ɫɎɗɑəɚ 69714 əɚɎɧɡ ɝɗɟɣɌɑɎ ɩɞɚɏɚ ɓɌɍɚɗɑɎɌ-

əɔɫ. ȶ 2022 ɏɚɐɟ ɛɚɖɌɓɌɞɑɗɨ ɜɌɝɛɜɚɝɞɜɌəɑə-

əɚɝɞɔ ȼȸȲ Ɏ ɘɌɝɝɔɎɑ əɌɝɑɗɑəɔɫ ȼɚɝɝɔɔ ɝɚ-

ɝɞɌɎɔɗ 523,39:100000. ȼɚɝɞ ɐɌəəɚɏɚ ɛɚɖɌɓɌ-

ɞɑɗɫ ɚɍɟɝɗɚɎɗɑə əɑ ɞɚɗɨɖɚ ɟɎɑɗɔɣɑəɔɑɘ ɓɌɍɚ-

ɗɑɎɌɑɘɚɝɞɔ ɔ ɎɧɫɎɗɫɑɘɚɝɞɔ ȼȸȲ, əɚ ɔ ɛɚ-

Ɏɧɤɑəɔɑɘ ɎɧɒɔɎɌɑɘɚɝɞɔ ɚəɖɚɗɚɏɔɣɑɝɖɔɡ 

ɍɚɗɨəɧɡ [2 - 7].  

Ƚɜɑɐɔ ɎɧɫɎɗɫɑɘɚɕ ɚɣɌɏɚɎɚɕ ɛɌɞɚɗɚɏɔɔ 

ȸȲ ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɧɑ ɟɓɗɚɎɧɑ ɚɍɜɌɓɚɎɌ-

əɔɫ ɐɚɝɞɔɏɌɪɞ 80%. Ȯɝɑɏɚ ɒɑ ɣɌɝɞɚɞɌ ɐɚɍɜɚ-

ɖɌɣɑɝɞɎɑəəɧɡ ɐɔɝɛɗɌɓɔɕ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɧ 

(ȰȰȸȲ) ɛɚ ɚɢɑəɖɑ ɜɫɐɌ ɌɎɞɚɜɚɎ ɐɚɝɞɔɏɌɑɞ 

50% ɔ Ɏɧɤɑ. ȾɌɖ, ɓɌɍɚɗɑɎɌɑɘɚɝɞɨ ȰȰȸȲ Ɏ 

2019 ɏ. ɝɚɝɞɌɎɔɗɌ 4152 ɝɗɟɣɌɫ əɌ 100000 

ɒɑəɝɖɚɏɚ əɌɝɑɗɑəɔɫ [4]. ȭɧɗɚ ɟɝɞɌəɚɎɗɑəɚ, 

ɣɞɚ ɜɔɝɖ ɜɌɓɎɔɞɔɫ ȼȸȲ Ɏ 2,4 ɜɌɓɌ Ɏɧɤɑ ɟ 

ɛɌɢɔɑəɞɚɖ, ɔɘɑɪɥɔɡ Ɏ ɌəɌɘəɑɓɑ ɐɔɌɏəɚɓ 

ɎəɟɞɜɔɛɜɚɞɚɖɚɎɚɕ ɛɌɛɔɗɗɚɘɧ (ȮȻȻ) [8]. 

ɀɔɍɜɚɌɐɑəɚɘɧ (ɀȬ), ɝɚɝɞɌɎɗɫɫ ɏɜɟɛɛɟ ɐɚɍɜɚ-

ɖɌɣɑɝɞɎɑəəɧɡ ɚɛɟɡɚɗɑɕ, əɑ ɫɎɗɫɪɞɝɫ ɔɐɑə-

ɞɔɣəɧɘɔ ɟ ɜɌɓəɧɡ ɛɌɢɔɑəɞɚɖ, Ɏ ɞɚɘ ɣɔɝɗɑ 

ɔɝɡɚɐɫ ɔɓ əɌɗɔɣɔɫ ɘɚɜɠɚɗɚɏɔɣɑɝɖɔɡ ɛɚɐɞɔ-

ɛɚɎ. ȾɌɖ, Ɏ ɀȬ ɜɌɓɘɑɜɌɘɔ ɍɚɗɑɑ 3 ɝɘ ɎɝɑɏɐɌ 

ɛɜɔɝɟɞɝɞɎɟɪɞ Ɍɞɔɛɔɣəɧɑ ɟɗɨɞɜɌɓɎɟɖɚɎɧɑ 

ɛɜɔɓəɌɖɔ, ɣɞɚ ɞɜɑɍɟɑɞ ɛɜɚɎɑɐɑəɔɫ ɐɔɠɠɑ-

ɜɑəɢɔɌɗɨəɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɝ ɠɔɗɗɚɔɐəɧɘɔ 

ɚɛɟɡɚɗɫɘɔ ɔ ȼȸȲ, ɚɐəɌɖɚ ɎɧɛɚɗəɫɑɘɌɫ ɐɌ-

ɗɑɑ ɞɜɑɛɌə-ɍɔɚɛɝɔɫ əɑ ɘɚɒɑɞ ɏɌɜɌəɞɔɜɚɎɌɞɨ 

ɔɝɖɗɪɣɑəɔɫ ɩɞɔɡ ɠɚɜɘ ɓɌɍɚɗɑɎɌəɔɫ ɝɚ 100% 

ɞɚɣəɚɝɞɨɪ. ȴɐɑəɞɔɠɔɖɌɢɔɫ ɘɚɜɠɚɗɚɏɔɣɑ-

ɝɖɚɏɚ ɞɔɛɌ ɀȬ ɫɎɗɫɑɞɝɫ ɛɜɚɏəɚɝɞɔɣɑɝɖɔ 

ɎɌɒəɚɕ, ɛɚɝɖɚɗɨɖɟ ɜɔɝɖ ɔɡ ɘɌɗɔɏəɔɓɌɢɔɔ 

ɜɌɓəɧɕ [3]. 

Ȼ 
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ȴɝɡɚɐɫ ɔɓ əɌɢɔɚəɌɗɨəɧɡ ɖɗɔəɔɣɑɝɖɔɡ 

ɜɑɖɚɘɑəɐɌɢɔɕ, ɝɗɑɐɟɑɞ Ɏɧɛɚɗəɫɞɨ ɝɑɖɞɚ-

ɜɌɗɨəɟɪ ɜɑɓɑɖɢɔɪ ȸȲ ɛɜɔ: Ɍɞɔɛɔɣɑɝɖɚɕ 

ɛɜɚɞɚɖɚɎɚɕ ɏɔɛɑɜɛɗɌɓɔɔ, ɛɗɚɝɖɚɕ ɩɛɔɞɑɗɔ-

Ɍɗɨəɚɕ ɏɔɛɑɜɛɗɌɓɔɔ, ɐɚɗɨɖɚɎɚɕ ɩɛɔɞɑɗɔɌɗɨ-

əɚɕ ɏɔɛɑɜɛɗɌɓɔɔ, ɐɚɗɨɖɚɎɚɏɚ ɜɌɖɌ in situ, 

ɜɌɐɔɌɗɨəɚɏɚ ɜɟɍɢɌ ɝ Ɍɞɔɛɔɑɕ. ȼɑɖɚɘɑəɐɚɎɌ-

əɚ ɛɜɚɎɑɐɑəɔɑ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ ɖɔɝɞ 

ȸȲ ɛɜɔ əɌɗɔɣɔɔ: ɛɜɔɝɞɑəɚɣəɧɡ ɜɌɓɜɌɝɞɌ-

əɔɕ, ɎɧɜɌɒɑəəɚɕ ɛɜɚɗɔɠɑɜɌɢɔɔ ɩɛɔɞɑɗɔɫ 

Ɏɧɝɞɔɗɖɔ ɖɔɝɞɧ ɔ Ɍɞɔɛɔɔ ɖɗɑɞɚɖ ɛɚ ɐɌəəɧɘ 

ɢɔɞɚɗɚɏɔɣɑɝɖɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɝɚɐɑɜɒɔɘɚɏɚ 

ɛɚɗɚɝɞɔ, ɏɑɘɚɜɜɌɏɔɣɑɝɖɚɏɚ ɝɚɐɑɜɒɔɘɚɏɚ ɖɔ-

ɝɞɧ. ȼɑɖɚɘɑəɐɚɎɌəɚ Ɏɧɛɚɗəɑəɔɑ ɛɔɜɌɘɔ-

ɐɌɗɨəɚɏɚ ɔɝɝɑɣɑəɔɫ ɛɜɚɞɚɖɌ ɛɌɢɔɑəɞɖɌɘ ɔɓ 

ɏɜɟɛɛɧ Breast Imaging Reporting and Data 

System (BI -RADS) I -III ɝ ɚɐəɚɝɞɚɜɚəəɔɘɔ, 

ɛɑɜɝɔɝɞɔɜɟɪɥɔɘɔ ɝɛɚəɞɌəəɧɘɔ Ɏɧɐɑɗɑəɔ-

ɫɘɔ ɔɓ ɚɐəɚɏɚ ɛɜɚɞɚɖɌ [7]. Ȯ ɜɑɖɚɘɑəɐɌɢɔɫɡ 

ɓɌɜɟɍɑɒəɧɡ ɘɑɐɔɢɔəɝɖɔɡ ɝɚɚɍɥɑɝɞɎ ɛɚɖɌ-

ɓɌəɔɫ ɖ ɡɔɜɟɜɏɔɣɑɝɖɚɘɟ ɗɑɣɑəɔɪ ɐɚɍɜɚɖɌɣɑ-

ɝɞɎɑəəɧɡ əɚɎɚɚɍɜɌɓɚɎɌəɔɕ ɤɔɜɑ. ȾɌɖ, ɑɎɜɚ-

ɛɑɕɝɖɌɫ ɌɝɝɚɢɔɌɢɔɫ ɎɔɓɟɌɗɔɓɌɢɔɔ ɘɚɗɚɣəɚɕ 

ɒɑɗɑɓɧ ɜɑɖɚɘɑəɐɟɑɞ ɟɐɌɗɑəɔɑ ɀȬ ɟ ɛɌɢɔɑə-

ɞɚɖ ɝ ɠɌɖɞɚɜɌɘɔ ɜɔɝɖɌ Ɏ Ɏɔɐɑ əɚɝɔɞɑɗɨɝɞɎɌ 

ɘɟɞɌɢɔɕ Ɏ ɏɑəɌɡ BRCA 1, BRCA2, ɝɑɘɑɕəɚɏɚ 

ɌəɌɘəɑɓɌ (ȼȸȲ ɟ ɍɗɔɓɖɔɡ ɜɚɐɝɞɎɑəəɔɖɚɎ), 

ɛɑɜɑɐ ɛɜɚɢɑɐɟɜɚɕ ɉȶȺ ɔ ɛɜɔ ɛɗɌəɔɜɚɎɌəɔɔ 

ɍɑɜɑɘɑəəɚɝɞɔ [9]. 

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɛɜɚɍɗɑɘɌ ɡɔɜɟɜɏɔɣɑ-

ɝɖɚɏɚ ɗɑɣɑəɔɫ ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɧɡ ɚɍɜɌɓɚɎɌ-

əɔɕ ȸȲ Ɏ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ əɑ ɞɑɜɫɑɞ ɝɎɚɪ 

ɌɖɞɟɌɗɨəɚɝɞɨ: ɔɝɡɚɐɫ ɔɓ ɛɜɑɐɝɞɌɎɗɑəəɧɡ ɝɞɌ-

ɞɔɝɞɔɣɑɝɖɔɡ ɐɌəəɧɡ, ɖɚɗɔɣɑɝɞɎɚ ɛɌɢɔɑəɞɚɖ, 

ɖɚɞɚɜɧɘ ɛɚɖɌɓɌəɚ ɟɐɌɗɑəɔɑ əɚɎɚɚɍɜɌɓɚɎɌ-

əɔɕ, ɍɟɐɑɞ ɟɎɑɗɔɣɔɎɌɞɨɝɫ. 

 Ⱦɑɡəɔɣɑɝɖɚɑ ɝɚɎɑɜɤɑəɝɞɎɚɎɌəɔɑ 

ɘɌɘɘɚɞɚɘɚɎ, ɟɝɞɜɚɕɝɞɎ ɐɗɫ Ɏɧɛɚɗəɑəɔɫ 

ȮȬȭ, ɛɚɓɎɚɗɔɗɚ ɜɌɝɤɔɜɔɞɨ ɑɑ Ɏɚɓɘɚɒəɚɝɞɔ: 

ɘɑɞɚɐɔɖɌ ɝɞɌɗɌ ɛɜɔɘɑəɫɞɨɝɫ Ɏ ɖɌɣɑɝɞɎɑ ɝɛɚ-

ɝɚɍɌ ɛɚɗəɚɏɚ ɟɐɌɗɑəɔɫ ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɧɡ 

əɚɎɚɚɍɜɌɓɚɎɌəɔɕ [10]. Ȯ əɌɝɞɚɫɥɔɕ ɘɚɘɑəɞ 

ɛɚɖɌɓɌəɔɫ ɖ ȮȬȭ ɝ ɗɑɣɑɍəɚɕ ɢɑɗɨɪ əɑɖɚɞɚ-

ɜɧɘɔ ɓɌɜɟɍɑɒəɧɘɔ ɔɝɝɗɑɐɚɎɌɞɑɗɫɘɔ ɜɌɝɤɔ-

ɜɫɪɞɝɫ ɐɚ ɚɛɑɜɌɞɔɎəɚɏɚ ɗɑɣɑəɔɫ ȼȸȲ [11]. 

Ⱥɝɚɍɟɪ ɐɔɌɏəɚɝɞɔɣɑɝɖɟɪ ɔ ɗɑɣɑɍəɟɪ ɢɑə-

əɚɝɞɨ ȮȬȭ ɔɘɑɑɞ ɛɜɔ ɗɑɣɑəɔɔ çɝɗɚɒəɧɡè 

ɖɔɝɞ, ɚɣɌɏɚɎɚɕ ɘɌɝɞɚɛɌɞɔɔ ɔ Ɏəɟɞɜɔɛɜɚɞɚ-

ɖɚɎɧɡ ɚɍɜɌɓɚɎɌəɔɕ ȸȲ [12]. ȰɌəəɟɪ ɛɌɞɚɗɚ-

ɏɔɪ ɝɗɚɒəɚ ɖɚəɞɜɚɗɔɜɚɎɌɞɨ əɌ ɛɜɑɐɘɑɞ ɛɚɗ-

əɚɏɚ ɟɐɌɗɑəɔɫ ɛɜɔ ɞɜɌɐɔɢɔɚəəɚɕ ɝɑɖɞɚɜɌɗɨ-

əɚɕ ɜɑɓɑɖɢɔɔ, ɞɌɖ ɖɌɖ ɚəɌ əɑ ɎɔɐəɌ ɏɗɌɓɟ 

ɡɔɜɟɜɏɌ. 

 ȹɑ ɝɘɚɞɜɫ əɌ ɜɌɝɛɜɚɝɞɜɌəɑəɔɑ ȮȬȭ, Ɏ 

əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ ɌɖɞɟɌɗɨəɧɘɔ ɎɚɛɜɚɝɌɘɔ 

ɚɝɞɌɪɞɝɫ ɜɌɓɜɌɍɚɞɖɌ ɘɑɞɚɐɚɗɚɏɔɔ ɛɜɑɐɚɛɑ-

ɜɌɢɔɚəəɚɕ ɜɌɓɘɑɞɖɔ ɔ ɟɗɨɞɜɌɓɎɟɖɚɎɚɕ (ȿȳ) 

əɌɎɔɏɌɢɔɔ, əɌɛɜɌɎɗɑəəɧɑ əɌ ɜɌɝɤɔɜɑəɔɑ 

Ɏɚɓɘɚɒəɚɝɞɑɕ ɔ ɛɚɎɧɤɑəɔɑ ɩɠɠɑɖɞɔɎəɚɝɞɔ 

ɔ ɍɑɓɚɛɌɝəɚɝɞɔ ɘɑɞɚɐɔɖɔ [13]. 

 ȹɌɔɍɚɗɑɑ ɝɛɚɜəɧɘɔ ɎɚɛɜɚɝɌɘɔ Ɏ ɘɌ-

ɗɚɔəɎɌɓɔɎəɚɕ ɔəɞɑɜɎɑəɢɔɚəəɚɕ ɘɌɘɘɚɗɚɏɔɔ 

əɌ ɐɌəəɧɕ ɘɚɘɑəɞ ɫɎɗɫɪɞɝɫ ɖɚɗɔɣɑɝɞɎɚ ɔ 

ɜɌɓɘɑɜɧ ɟɐɌɗɫɑɘɧɡ ɛɜɔ ȮȬȭ əɚɎɚɚɍɜɌɓɚɎɌ-

əɔɕ. Ȱɚɛɟɝɞɔɘɧɑ ɜɌɓɘɑɜɧ ɤɔɜɚɖɚ ɎɌɜɨɔɜɟ-

ɪɞ ɛɚ ɐɌəəɧɘ ɗɔɞɑɜɌɞɟɜɧ: əɑɖɚɞɚɜɧɑ ɌɎɞɚ-

ɜɧ ɚɛɔɝɧɎɌɪɞ ɛɚɜɚɏɚɎɚɑ ɓəɌɣɑəɔɑ ɐɚ 1,5 ɝɘ 

[14,15], ɐɜɟɏɔɑ ð Ɏ 2-3 ɝɘ [16, 17], Ɍ əɑɖɚɞɚ-

ɜɧɑ ɛɚɖɌɓɧɎɌɪɞ ɩɠɠɑɖɞɔɎəɚɝɞɨ ɘɑɞɚɐɌ ɔ 

ɛɜɔ ɚɍɜɌɓɚɎɌəɔɫɡ ɍɚɗɑɑ 3 ɝɘ [18, 19]. ȼɌɓɘɑ-

ɜɧ ɔ ɖɚɗɔɣɑɝɞɎɚ ɟɐɌɗɫɑɘɧɡ əɚɎɚɚɍɜɌɓɚɎɌəɔɕ 

ð ɗɔɘɔɞɔɜɟɪɥɔɕ ɠɌɖɞɚɜ ɞɚɞɌɗɨəɚɕ ȮȬȭ Ɏ 

ɝɎɫɓɔ ɝ ɛɚɎɧɤɑəɔɑɘ ɜɔɝɖɌ ɏɑɘɚɜɜɌɏɔɣɑɝɖɔɡ 

ɚɝɗɚɒəɑəɔɕ, ɛɜɚɠɔɗɌɖɞɔɖɌ ɖɚɞɚɜɧɡ ɞɌɖɒɑ 

ɫɎɗɫɑɞɝɫ ɚɐəɚɕ ɔɓ ɌɖɞɟɌɗɨəɧɡ ɛɜɚɍɗɑɘ [20]. 

 Ȯ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ əɌɖɚɛɗɑəəɧɕ 

ɚɛɧɞ Ɏɧɛɚɗəɑəɔɫ ȮȬȭ ɛɚɖɌɓɧɎɌɑɞ ɛɜɑɔɘɟ-

ɥɑɝɞɎɌ ɘɑɞɚɐɔɖɔ ɛɑɜɑɐ ɞɜɌɐɔɢɔɚəəɧɘɔ çɚɞ-

ɖɜɧɞɧɘɔè ɎɘɑɤɌɞɑɗɨɝɞɎɌɘɔ. ȾɌɖ, ɘɑɞɌ-

ɌəɌɗɔɓ, ɛɜɑɐɝɞɌɎɗɑəəɧɕ ɖɔɞɌɕɝɖɔɘɔ ɔɝɝɗɑ-

ɐɚɎɌɞɑɗɫɘɔ ɝ ɟɣɌɝɞɔɑɘ 5256 ɛɌɢɔɑəɞɚɎ, əɑ 

ɎɧɫɎɔɗ ɝɟɥɑɝɞɎɑəəɚɕ ɜɌɓəɔɢɧ Ɏ ɖɚɜɜɑɗɫɢɔɔ 

ɜɌɓɘɑɜɚɎ ɚɛɟɡɚɗɔ ɔ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɧɡ ɏɑ-

ɘɌɞɚɘ, Ɍ ɞɌɖɒɑ əɌɗɔɣɔɫ ɚɝɞɌɞɚɣəɚɕ ɞɖɌəɔ 

ɘɑɒɐɟ ȮȬȭ ɔ ɞɜɌɐɔɢɔɚəəɧɘɔ ɚɛɑɜɌɢɔɫɘɔ. 

Ȼɜɔ ɩɞɚɘ ɘɌɗɚɔəɎɌɓɔɎəɧɑ ɚɛɑɜɌɢɔɔ əɌ 

ɘɌɘɘɚɞɚɘɑ ɔɘɑɗɔ ɛɜɑɔɘɟɥɑɝɞɎɌ ɛɑɜɑɐ çɚɞ-

ɖɜɧɞɧɘɔè ɜɑɓɑɖɢɔɫɘɔ ɛɚ ɜɌɓɘɑɜɟ ɜɌɓɜɑɓɌ, 

ɚɍɦɑɘɟ ɔəɞɜɌɚɛɑɜɌɢɔɚəəɚɕ ɖɜɚɎɚɛɚɞɑɜɔ, 

ɛɜɚɐɚɗɒɔɞɑɗɨəɚɝɞɔ ɎɘɑɤɌɞɑɗɨɝɞɎɌ, Ɏɜɑɘɑəɔ 

ɓɌɒɔɎɗɑəɔɫ, ɣɌɝɞɚɞɑ ɜɌəɑɎɚɕ ɔəɠɑɖɢɔɔ ɔ 

ɎɧɜɌɒɑəəɚɝɞɔ ɐɑɠɚɜɘɌɢɔɔ ȸȲ [21]. 

ɂɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. 

ɂɑɗɨɪ ɔɝɝɗɑɐɚɎɌəɔɫ ɫɎɔɗɌɝɨ ɜɌɓɜɌɍɚɞ-

ɖɌ ɔ ɚɛɔɝɌəɔɑ ɘɑɞɚɐɔɖɔ ɛɜɑɐɚɛɑɜɌɢɔɚəəɚɕ 

ɜɌɓɘɑɞɖɔ ɔ ɚɝɚɍɑəəɚɝɞɑɕ ɔəɞɜɌɚɛɑɜɌɢɔɚə-

əɚɕ ȿȳ-əɌɎɔɏɌɢɔɔ ɛɜɔ ȮȬȭ əɚɎɚɚɍɜɌɓɚɎɌəɔɕ 

ɘɚɗɚɣəɧɡ ɒɑɗɑɓ, əɌɛɜɌɎɗɑəəɧɡ əɌ ɜɌɝɤɔɜɑ-

əɔɑ Ɏɚɓɘɚɒəɚɝɞɑɕ ɔ ɛɚɎɧɤɑəɔɑ ɍɑɓɚɛɌɝəɚ-

ɝɞɔ ɎɘɑɤɌɞɑɗɨɝɞɎɌ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. 

Ƚ 2017 ɏɚɐɌ ɛɚ ɘɌɜɞ 2024 ɏɚɐɌ Ɏɖɗɪɣɔ-

ɞɑɗɨəɚ Ɏ ɀȯȭȹȿ ȼȹɂɁ ɔɘ. ɌɖɌɐ. ȭ.Ȯ. ȻɑɞɜɚɎ-

ɝɖɚɏɚ (ɜɌəɑɑ ɂɑəɞɜɌɗɨəɌɫ ɖɗɔəɔɣɑɝɖɌɫ ɍɚɗɨ-

əɔɢɌ ȼɚɝɝɔɕɝɖɚɕ ɌɖɌɐɑɘɔɔ əɌɟɖ (ɂȶȭ ȼȬȹ) 

ɍɧɗɔ Ɏɧɛɚɗəɑəɧ ȮȬȭ 901 ɛɌɢɔɑəɞɖɌɘ. ȴɓ 

əɔɡ ɝɞɑɜɑɚɞɌɖɝɔɣɑɝɖɔɑ ȮȬȭ ɛɚɐ ɜɑəɞɏɑə- 

ɖɚəɞɜɚɗɑɘ (əɑ Ɏɚɤɗɔ Ɏ əɌɝɞɚɫɥɑɑ ɔɝɝɗɑɐɚɎɌ-

əɔɑ) Ɏɧɛɚɗəɑəɧ 19 ɒɑəɥɔəɌɘ, ɛɚɐ ȿȳ-

ɖɚəɞɜɚɗɑɘ ð 882 (ɞɌɍɗ. ʈ1). 

ȴɓ 882 ɒɑəɥɔə ȮȬȭ ɛɚɐ ȿȳ-ɖɚəɞɜɚɗɑɘ 

ɝ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɕ ɢɑɗɨɪ Ɏɧɛɚɗəɑəɚ 15 ɛɌ-

ɢɔɑəɞɖɌɘ, ɝ ɗɑɣɑɍəɚɕ ɢɑɗɨɪ ð 867. ȮɚɓɜɌɝɞ 

ɛɌɢɔɑəɞɚɖ ɝɚɝɞɌɎɔɗ ɚɞ 18 ɐɚ 82 ɗɑɞ. Ȯɝɑɏɚ 

ɍɧɗɚ ɟɐɌɗɑəɚ 1603 əɚɎɚɚɍɜɌɓɚɎɌəɔɫ ȸȲ. ȶɚ-

ɗɔɣɑɝɞɎɚ ɚɐəɚɎɜɑɘɑəəɚ ɟɐɌɗɫɑɘɧɡ əɚɎɚɚɍɜɌ-

ɓɚɎɌəɔɕ ɟ ɚɐəɚɕ ɛɌɢɔɑəɞɖɔ ɍɧɗɚ ɚɞ 1 ɐɚ 8 Ɏ 

ɚɐəɚɕ ȸȲ. ȼɌɓɘɑɜ ɚɍɜɌɓɚɎɌəɔɕ ɛɜɔ ɩɞɚɘ ɎɌ- 
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ɜɨɔɜɚɎɌɗ ɚɞ əɑɍɚɗɨɤɔɡ (ɐɚ 1 ɝɘ) ɐɚ ɘɌɖɝɔ-

ɘɌɗɨəɚ 56 ɘɘ.  

ȻɚɖɌɓɌəɔɫɘɔ ɖ ȮȬȭ ɝ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɕ 

ɔ ɗɑɣɑɍəɚ-ɐɔɌɏəɚɝɞɔɣɑɝɖɚɕ ɢɑɗɨɪ ɫɎɔɗɔɝɨ: 

- ɜɌəɑɑ Ɏɧɛɚɗəɑəəɧɑ əɑɔəɠɚɜɘɌɞɔɎ-

əɧɑ ɍɔɚɛɝɔɔ; 

- ɚɣɌɏɚɎɌɫ ɘɌɝɞɚɛɌɞɔɫ/ ɝɏɜɟɛɛɔɜɚɎɌə-

əɧɑ ɘɔɖɜɚɖɌɗɨɢɔəɌɞɧ ɍɑɓ ɣɑɞɖɔɡ ɏɜɌəɔɢ ɔ 

ɖɚəɞɟɜɚɎ, ɞɜɑɍɟɪɥɌɫ ɓɌɍɚɜɌ ɍɚɗɨɤɑɏɚ ɖɚɗɔ-

ɣɑɝɞɎɌ ɞɖɌəɔ əɌ ɘɚɜɠɚɗɚɏɔɣɑɝɖɚɑ ɔɝɝɗɑɐɚ-

ɎɌəɔɑ; 

- ɎəɟɞɜɔɛɜɚɞɚɖɚɎɧɑ ɛɌɛɔɗɗɚɘɧ. 

ȻɚɖɌɓɌəɔɫɘɔ ɖ ȮȬȭ ɝ ɗɑɣɑɍəɚɕ ɢɑɗɨɪ 

ɫɎɔɗɔɝɨ: 

- əɑɞɔɛɔɣəɧɑ ɀȬ; 

- ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɧɑ ɚɍɜɌɓɚɎɌəɔɫ ɟ 

ɛɌɢɔɑəɞɚɖ Ɏɧɝɚɖɚɕ ɏɜɟɛɛɧ ɜɔɝɖɌ; 

- ɠɔɗɗɚɔɐəɧɑ ɚɛɟɡɚɗɔ; 

- ɝɔɘɛɞɚɘəɧɑ ɚɣɌɏɔ ɘɌɝɞɚɛɌɞɔɔ, ɀȬ, 

ɚɝɗɚɒəɑəəɧɑ ɖɔɝɞɧ; 

- ɖɜɟɛəɧɑ/ɘəɚɒɑɝɞɎɑəəɧɑ əɚɎɚɚɍɜɌɓɚ-

ɎɌəɔɫ. 

ȻɜɚɞɔɎɚɛɚɖɌɓɌəɔɫɘɔ ɖ ȮȬȭ ɛɚɐ ȿȳ-

ɖɚəɞɜɚɗɑɘ ɫɎɗɫɗɔɝɨ: ɛɌɞɚɗɚɏɔɫ ɝɎɑɜɞɧɎɌɪ-

ɥɑɕ ɝɔɝɞɑɘɧ ɖɜɚɎɔ, əɌɗɔɣɔɑ ɏəɚɕəɚɏɚ Ɏɚɝ-

ɛɌɗɑəɔɫ Ɏ ȸȲ, ɎɑɜɔɠɔɢɔɜɚɎɌəəɧɕ ȼȸȲ, 

əɑɎɚɓɘɚɒəɚɝɞɨ ɛɜɚɎɑɐɑəɔɫ ɘɑɝɞəɚɕ Ɍəɑɝɞɑ-

ɓɔɔ, ɚɞɝɟɞɝɞɎɔɑ ɣɑɞɖɚɕ ɎɔɓɟɌɗɔɓɌɢɔɔ ɚɍɜɌɓɚ-

ɎɌəɔɫ ɛɜɔ ȿȳȴ. 

Ƚɗɑɐɟɑɞ ɚɞɘɑɞɔɞɨ, ɣɞɚ Ɏɝɑ əɚɎɚɚɍɜɌɓɚ-

ɎɌəɔɫ ȸȲ ɟ ɛɌɢɔɑəɞɚɖ, əɌɛɜɌɎɗɫɑɘɧɡ əɌ 

ȮȬȭ ɝ ɗɑɣɑɍəɚɕ ɢɑɗɨɪ, ɜɌəɑɑ ɍɧɗɔ ɘɚɜɠɚɗɚ-

ɏɔɣɑɝɖɔ ɎɑɜɔɠɔɢɔɜɚɎɌəɧ ɖɌɖ ɐɚɍɜɚɖɌɣɑ-

ɝɞɎɑəəɧɑ ɛɟɞɑɘ ɞɚəɖɚɔɏɚɗɨəɚɕ ɌɝɛɔɜɌɢɔɚə-

əɚɕ ɍɔɚɛɝɔɔ ɔɗɔ ɞɜɑɛɌə-ɍɔɚɛɝɔɔ. ȹɑ ɝɘɚɞɜɫ 

əɌ ɩɞɚ, ɟ 17 ɛɌɢɔɑəɞɚɖ (1,9%) ɛɚɝɗɑ ɏɔɝɞɚɗɚ-

ɏɔɣɑɝɖɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɟɐɌɗɑəəɚɏɚ ɚɍɜɌɓɚ-

ɎɌəɔɫ ɍɧɗ ɐɔɌɏəɚɝɞɔɜɚɎɌə ȼȸȲ. 

ȻɌɢɔɑəɞɖɌɘ əɌ ɐɚɚɛɑɜɌɢɔɚəəɚɘ ɩɞɌɛɑ 

Ɏɧɛɚɗəɫɗɔɝɨ ɜɌɓɗɔɣəɧɑ ɘɑɞɚɐɧ ɔəɝɞɜɟɘɑə-

ɞɌɗɨəɚɕ ɐɔɌɏəɚɝɞɔɖɔ: ɘɟɗɨɞɔɛɌɜɌɘɑɞɜɔɣɑ-

ɝɖɚɑ ȿȳȴ, ɘɌɘɘɚɏɜɌɠɔɫ, ɐɟɖɞɚɏɜɌɠɔɫ, ɘɌɏ-

əɔɞəɚ-ɜɑɓɚəɌəɝəɌɫ ɞɚɘɚɏɜɌɠɔɫ ɝ ɍɚɗɪɝəɧɘ 

ɎəɟɞɜɔɎɑəəɧɘ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ ɝɚ ɝɞɜɌ-

ɞɔɠɔɖɌɢɔɑɕ ɚəɖɚɗɚɏɔɣɑɝɖɚɏɚ ɜɔɝɖɌ ɛɚ ɤɖɌ-

ɗɑ BI-RADS.  

ȻɜɑɐɚɛɑɜɌɢɔɚəəɌɫ ɜɌɓɘɑɞɖɌ ɝ ɚɛɜɑɐɑ-

ɗɑəɔɑɘ ɞɚɣɑɖ ɐɚɝɞɟɛɌ ɜɚɍɚɞɔɓɔɜɚɎɌəəɚɕ ɔɏ-

ɗɧ ɔ əɌəɑɝɑəɔɑɘ əɌɖɚɒəɧɡ ɘɑɞɚɖ ɔ ɔəɞɜɌɚ-

ɛɑɜɌɢɔɚəəɌɫ əɌɎɔɏɌɢɔɫ ɛɜɚɎɚɐɔɗɔɝɨ ɛɚɐ 

ɖɚəɞɜɚɗɑɘ ȿȳȴ əɌ ȿȳ-ɝɖɌəɑɜɑ VolusonE8 

Expert General Electrik (ȽɄȬ) ɝ ɔɝɛɚɗɨɓɚɎɌ-

əɔɑɘ ɘɌɞɜɔɣəɚɏɚ ɘɟɗɨɞɔɣɌɝɞɚɞəɚɏɚ ɗɔəɑɕəɚ-

ɏɚ ɐɌɞɣɔɖɌ ML6-15 ȸȯɢ. 

ȮȬȭ ɎɧɛɚɗəɫɗɌɝɨ Ɏ ɟɝɗɚɎɔɫɡ ɚɛɑɜɌɢɔ-

ɚəəɚɕ ɐəɑɎəɚɏɚ ɝɞɌɢɔɚəɌɜɌ ɛɚɐ ɘɑɝɞəɚɕ 

Ɍəɑɝɞɑɓɔɑɕ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ 1% ɜɌɝɞɎɚɜɌ 

çȹɌɜɚɛɔəɌè ɚɞ 40 ɐɚ 100 ɘɗ ɚɐəɚɜɌɓɚɎɧɘɔ 

ɝɞɑɜɔɗɨəɧɘɔ ɜɚɍɚɞɔɓɔɜɚɎɌəəɧɘɔ ɓɚəɐɌɘɔ-

ɔɏɗɌɘɔ 7 ɔɗɔ 10 G ɛɚɐ ɖɚəɞɜɚɗɑɘ ȿȳȴ əɌ 

ɘɌɘɘɚɞɚɘɑ EnCorENSPIRE (ȽɄȬ).  

ȼɑɓɟɗɨɞɌɞɧ ɔɝɝɗɑɐɚɎɌəɔɫ ɔ ɚɍɝɟɒɐɑ-

əɔɑ. 

Ȯ ɐɑəɨ Ɏɧɛɚɗəɑəɔɫ ȮȬȭ Ɏɝɑɘ ɛɌɢɔɑəɞ-

ɖɌɘ ɛɜɚɎɚɐɔɗɌɝɨ ɜɌɓɘɑɞɖɌ ɞɚɣɑɖ ɎɎɚɐɌ ɜɚɍɚ-

ɞɔɓɔɜɚɎɌəəɚɕ ɔɏɗɧ.  

Ⱦɚɣɖɔ ɎɎɚɐɌ ɔɏɗɧ ɚɛɜɑɐɑɗɫɪɞɝɫ ɔɝɡɚɐɫ 

ɔɓ ɝɗɑɐɟɪɥɔɡ ɛɜɔəɢɔɛɚɎ: 

ȾɌɍɗɔɢɌ ʈ1.  ȼɌɝɛɜɑɐɑɗɑəɔɑ ɛɌɢɔɑəɞɚɖ ɛɚ ɖɚɗɔɣɑɝɞɎɟ ɟɐɌɗɑəəɧɡ ɚɍɜɌɓɚɎɌəɔɕ Ɏ 

ɜɌɓəɧɑ ɏɚɐɧ Ɏ ɝɚɛɚɝɞɌɎɗɑəɔɔ ɝ ɎɧɫɎɗɑəəɧɘ ȼȸȲ.     

ɻʦʜ ʂʦʣʠʯʝʩʪʚʦ 

ʧʘʮʠʝʥʪʦʢ 

ʂʦʣʠʯʝʩʪʚʦ ʫʜʘʣʝʥʥʳʭ  

ʆʙʨʘʟʦʚʘʥʠʡ  

(ʛʠʩʪʦʣʦʛʠʡ) 

ʉʨʝʜʥʝʝ ʢʦʣʠʯʝʩʪʚʦ ʫʜʘ-

ʣʝʥʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʫ 

ʦʜʥʦʡ ʧʘʮʠʝʥʪʢʠ 

ɺʳʷʚʣʝʥ ʈʄɾ  

(1 ʦʙʨʘʟʦʚʘʥʠʝ) 

2017 27 52 1,9 0 

2018 84 243 2,9 0 

2019 136 336 2,5 2 

2020 124 206 1,7 2 

2021 140 211 1,5 3 

2022 184 281 1,5 4 

2023 172 254 1,5 4 

2024 16 21 1,3 2 

ʀʪʦʛʦ: 882 1603  17 
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1. Ȱɗɫ ɖɌɒɐɚɕ ɞɚɣɖɔ ɛɌɢɔɑəɞɖɌ ɟɖɗɌ-

ɐɧɎɌɑɞɝɫ Ɏ ɞɚɘ ɛɚɗɚɒɑəɔɔ, Ɏ ɖɚɞɚɜɚɘ ɍɟɐɑɞ 

əɌɡɚɐɔɞɨɝɫ əɌ ɚɛɑɜɌɢɔɚəəɚɘ ɝɞɚɗɑ. Ȱɗɫ ɚɍ-

ɜɌɓɚɎɌəɔɕ, ɜɌɝɛɚɗɚɒɑəəɧɡ Ɏ əɌɜɟɒəɧɡ 

ɖɎɌɐɜɌəɞɌɡ ð əɌ ɍɚɖɟ ɝ ɜɚɞɔɜɚɎɌəəɚɕ 

ɖəɌɜɟɒɔ Ɏɑɜɡəɑɕ ɖɚəɑɣəɚɝɞɨɪ. Ȱɗɫ ɚɍɜɌɓɚ-

ɎɌəɔɕ, ɜɌɝɛɚɗɚɒɑəəɧɡ Ɏɚ Ɏəɟɞɜɑəəɔɡ ɖɎɌɐ-

ɜɌəɞɌɡ ð əɌ ɝɛɔəɑ. 

2. Ⱦɚɣɖɔ ɎɎɚɐɌ ɔɏɗɧ ɚɛɜɑɐɑɗɫɪɞɝɫ əɌ 

ɜɌɝɝɞɚɫəɔɔ 1-2 ɝɘ ɚɞ ɚɍɜɌɓɚɎɌəɔɫ, ɛɜɔ ɩɞɚɘ 

ɗɟɣ ɔɓ ɞɚɣɖɔ ɐɚɗɒɑə ɛɜɚɡɚɐɔɞɨ ɛɚ ɑɏɚ ɐɗɔə-

əɔɖɟ. Ȼɜɑɐɛɚɣɞɔɞɑɗɨəɧ ɞɚɣɖɔ ɎɎɚɐɌ ɔɏɗɧ Ɏ 

əɌɜɟɒəɧɡ ɖɎɌɐɜɌəɞɌɡ ȸȲ, ɏɐɑ ɍɚɗɨɤɑ ɒɑɗɑ-

ɓɔɝɞɚɕ ɞɖɌəɔ. ȱɝɗɔ ɚɍɜɌɓɚɎɌəɔɕ əɑɝɖɚɗɨɖɚ, ɔ 

ɚəɔ ɜɌɝɛɚɗɚɒɑəɧ ɜɫɐɚɘ, ɚɛɜɑɐɑɗɫɑɞɝɫ ɑɐɔ-

əɌɫ ɞɚɣɖɌ ɐɚɝɞɟɛɌ ɝ Ɏɚɓɘɚɒəɚɝɞɨɪ ɛɑɜɑɚɜɔ-

ɑəɞɌɢɔɔ ɔɏɗɧ ɛɚ ɐɜɟɏɚɘɟ ɗɟɣɟ. ȱɝɗɔ ɚɍɜɌɓɚ-

ɎɌəɔɕ əɑɝɖɚɗɨɖɚ, ɔ ɚəɔ əɑ ɘɚɏɟɞ ɍɧɞɨ ɟɐɌɗɑ-

əɧ ɔɓ ɚɐəɚɕ ɞɚɣɖɔ, ɎɞɚɜɌɫ ɔ ɛɚɝɗɑɐɟɪɥɔɑ 

ɚɛɜɑɐɑɗɫɪɞɝɫ Ɏ ɐɜɟɏɔɡ ɖɎɌɐɜɌəɞɌɡ ɔɗɔ əɌ 

ɏɜɌəɔɢɑ ɖɎɌɐɜɌəɞɚɎ. Ȼɜɔ əɌɗɔɣɔɔ ɖɜɟɛəɧɡ 

ɘəɚɒɑɝɞɎɑəəɧɡ ɚɍɜɌɓɚɎɌəɔɕ, ɜɌɝɛɚɗɚɒɑə-

əɧɡ ɛɜɌɖɞɔɣɑɝɖɔ ɛɚ Ɏɝɑɘɟ ɛɑɜɔɘɑɞɜɟ ȸȲ, 

ɢɑɗɑɝɚɚɍɜɌɓəɚ ɜɑɓɑɢɔɜɚɎɌɞɨ ɔɡ Ɏ ɐɎɌ ɩɞɌɛɌ, 

ɝɞɌɜɌɫɝɨ ɛɚɐɚɍɜɌɞɨ ɞɚɣɖɔ ɐɚɝɞɟɛɌ ɐɗɫ ɚɐəɚɏɚ 

ɩɞɌɛɌ Ɏ ɖɎɌɐɜɌəɞɌɡ əɌɔɝɖɚɝɚɖ (ɜɔɝ. 1). 

3. Ⱦɚɣɖɔ ɎɎɚɐɌ ɔɏɗɧ ɐɚɗɒəɧ ɍɧɞɨ ɜɌɝ-

ɛɚɗɚɒɑəɧ Ɏəɑ ɓɚəɧ ɗɚɖɌɗɔɓɌɢɔɔ ɖɜɟɛəɧɡ 

ɝɚɝɟɐɚɎ, ɚɛɜɑɐɑɗɫɑɘɧɡ ɛɜɔ ȿȳȴ Ɏ ɜɑɒɔɘɑ 

ɢɎɑɞɚɎɚɏɚ ɐɚɛɛɗɑɜɚɎɝɖɚɏɚ ɖɌɜɞɔɜɚɎɌəɔɫ. 

4. Ⱥɛɜɑɐɑɗɫɑɞɝɫ ɛɚɜɫɐɚɖ ɟɐɌɗɑəɔɫ 

ɘəɚɒɑɝɞɎɑəəɧɡ ɚɍɜɌɓɚɎɌəɔɕ Ɏ ɚɐəɚɕ ȸȲ. 

ȻɑɜɎɧɘɔ ɝɗɑɐɟɑɞ ɟɐɌɗɫɞɨ ɚɍɜɌɓɚɎɌəɔɫ, ɗɚɖɌ-

ɗɔɓɚɎɌəəɧɑ Ɏ əɌɜɟɒəɧɡ ɖɎɌɐɜɌəɞɌɡ. Ȯ ɝɗɟ-

ɣɌɑ ɜɌɝɛɚɗɚɒɑəɔɫ ɜɫɐɚɘ ɛɑɜɎɧɘɔ ɜɑɓɑɢɔ-

ɜɟɪɞɝɫ ɍɚɗɑɑ ɘɑɗɖɔɑ, ɓɌɞɑɘ ɍɚɗɑɑ ɖɜɟɛəɧɑ 

ɚɍɜɌɓɚɎɌəɔɫ, ɞɌɖ ɖɌɖ ɖɌɣɑɝɞɎɚ ɎɔɓɟɌɗɔɓɌɢɔɔ 

ɘɚɒɑɞ ɝəɔɒɌɞɨɝɫ Ɏ ɝɎɫɓɔ ɝ əɌɜɌɝɞɌəɔɑɘ 

ɚɞɑɖɌ ɔ ɟɎɑɗɔɣɑəɔɑɘ ɖɚɗɔɣɑɝɞɎɌ ɔɝɛɚɗɨɓɟɑ-

ɘɚɏɚ ɌəɑɝɞɑɞɔɖɌ. ȹɌɔɍɚɗɑɑ ɎɌɝɖɟɗɫɜɔɓɚɎɌə-

əɚɑ ɔɓ ɔɘɑɪɥɔɡɝɫ ɚɍɜɌɓɚɎɌəɔɑ ɝɗɑɐɟɑɞ ɟɐɌ-

ɗɫɞɨ ɛɚɝɗɑɐəɔɘ, ɣɞɚ ɛɚɓɎɚɗɔɞ Ɏɧɛɚɗəɔɞɨ ɏɑ-

ɘɚɝɞɌɓ ɑɏɚ ɗɚɒɌ ɘɌɖɝɔɘɌɗɨəɚ ɩɠɠɑɖɞɔɎəɚ. 

ȳɌɍɗɌɏɚɎɜɑɘɑəəɚ ɜɌɝɝɣɔɞɌəəɧɕ Ɍɗɏɚɜɔɞɘ 

ɚɣɑɜɑɐəɚɝɞɔ ɟɐɌɗɑəɔɫ əɚɎɚɚɍɜɌɓɚɎɌəɔɕ ɛɚɓ-

Ɏɚɗɫɑɞ ɝɩɖɚəɚɘɔɞɨ  Ɏɜɑɘɫ Ɏ  ɚɛɑɜɌɢɔɚəəɚɕ ɔ  

 

ȼɔɝ. 1 Ɍ (Fig. 1 Ɍ) 

 

ȼɔɝ. 1 ɍ (Fig. 1 b) 

 

ȼɔɝ. 1 Ɏ (Fig. 1 ɝ) 

ȼɔɝ. 1.      ȽɡɑɘɌ ɜɌɓɘɑɞɖɔ ɞɚɣɑɖ ɎɎɚɐɌ ɜɚɍɚɞɔɓɔɜɚɎɌəəɚɕ ɔɏɗɧ (ɜɔɝɟəɖɔ ɌɎɞɚɜɝɖɔɑ, ȸɌɜɟ-

ɥɌɖ ȱ.Ȭ.). 

Ɍ ð ɞɔɛɔɣəɧɑ ɞɚɣɖɔ ɎɎɚɐɌ ɜɚɍɚɞɔɓɔɜɚɎɌəəɚɕ ɔɏɗɧ-ɓɚəɐɌ (ɚɞɘɑɣɑəɧ ɢɔɠɜɌɘɔ). 

ɍ ð ɛɑɜɑɚɜɔɑəɞɌɢɔɫ ɔɏɗɧ-ɓɚəɐɌ ɛɜɔ ɟɐɌɗɑəɔɔ əɑɝɖɚɗɨɖɔɡ ɜɫɐɚɘ ɜɌɝɛɚɗɚɒɑəəɧɡ ɚɍɜɌɓɚɎɌəɔɕ (Ȯ) ɔɓ ɚɐ-

əɚɕ ɞɚɣɖɔ ɎɎɚɐɌ (Ȭ). 

Ɏ ð ɛɜɔɘɑɜ əɌɖɚɒəɚɕ ɜɌɓɘɑɞɖɔ ɛɑɜɑɐ ɟɐɌɗɑəɔɑɘ 5 ɚɍɜɌɓɚɎɌəɔɕ (ɐɗɔəəɔɖ ɜɌɓɘɑɣɑə ɗɔəɔɫɘɔ), ɜɌɝɛɚɗɚ-

ɒɑəəɧɡ Ɏ ɜɌɓəɧɡ ɖɎɌɐɜɌəɞɌɡ, ɔɓ 3-ɡ ɞɚɣɑɖ ɎɎɚɐɌ ɔɏɗɧ-ɓɚəɐɌ (ɜɌɓɘɑɣɑəɧ ɞɚɣɖɌɘɔ).  

Fig. 1.   The scheme of entry points marking of the robotic needle (the drawings were created by the 

author Maruschak E.A.).  

a ð typical insertion points of a robotic probe needle (marked with numbers).  

b ð reorientation of the needle when removing several adjac ent masses (B) from one insertion point (A).  

c ð an example of cutaneous marking before removing 5 masses (the length is marked with lines) located in 

different quadrants from 3 needle -probe insertion points (marked with dots).  
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ɝəɔɓɔɞɨ ɖɚɗɔɣɑɝɞɎɚ Ɏɚɓɘɚɒəɧɡ ɚɝɗɚɒəɑəɔɕ. 

ȹɑɝɘɧɎɌɑɘɧɘ ɘɌɜɖɑɜɚɘ ɜɔɝɟɪɞɝɫ 

əɌɖɚɒəɧɑ ɘɑɞɖɔ, ɚɛɜɑɐɑɗɫɪɥɔɑ ɐɗɔəəɔɖ 

ɟɐɌɗɫɑɘɚɏɚ ɚɍɜɌɓɚɎɌəɔɫ/ɚɍɜɌɓɚɎɌəɔɕ ɔ 

əɑɛɚɝɜɑɐɝɞɎɑəəɚ ɞɚɣɖɔ ɎɎɚɐɌ ɔɏɗɧ. ɉɞɔ ɘɑɞ-

ɖɔ Ɏ ɛɚɝɗɑɐɟɪɥɑɘ ɛɚɘɚɏɟɞ ɚɜɔɑəɞɔɜɚɎɌɞɨɝɫ 

ɡɔɜɟɜɏɟ Ɏɚ Ɏɜɑɘɫ Ɏɧɛɚɗəɑəɔɫ ȮȬȭ (ɜɔɝ. 1 Ɏ).  

Ȯ ɚɛɑɜɌɢɔɚəəɚɕ ɛɌɢɔɑəɞɖɌ ɟɖɗɌɐɧɎɌ-

ɑɞɝɫ ɝɚɏɗɌɝəɚ Ɏɧɛɚɗəɑəəɚɕ ɜɌɓɘɑɞɖɑ. ȸɌɘ-

ɘɚɞɚɘ, ȿȳ-ɝɖɌəɑɜ ɔ ɜɌɝɡɚɐəɧɑ ɘɌɞɑɜɔɌɗɧ 

ɐɚɗɒəɧ ɍɧɞɨ ɓɌɜɌəɑɑ ɛɚɐɏɚɞɚɎɗɑəɧ ɘɑɐɔ-

ɢɔəɝɖɚɕ ɝɑɝɞɜɚɕ ɔ ɏɚɞɚɎɧ ɖ ɜɌɍɚɞɑ. Ȼɜɔ ȿȳ-

əɌɎɔɏɌɢɔɔ ɔɝɛɚɗɨɓɟɑɞɝɫ ɝɞɑɜɔɗɨəɧɕ ɏɑɗɨ, Ɍ 

əɌ ɗɔəɑɕəɧɕ ɐɌɞɣɔɖ ȿȳ-ɝɖɌəɑɜɌ əɌɐɑɎɌɑɞɝɫ 

ɝɞɑɜɔɗɨəɧɕ ɗɌɞɑɖɝəɧɕ ɣɑɡɚɗ. Ȯɝɫ ɛɜɚɢɑɐɟɜɌ 

ȮȬȭ ɛɜɚɎɚɐɔɞɝɫ ɛɚɐ ȿȳ-ɖɚəɞɜɚɗɑɘ Ɏ ɜɑɒɔɘɑ 

ɜɑɌɗɨəɚɏɚ Ɏɜɑɘɑəɔ.  

1 ɩɞɌɛ. ȺɍɑɓɍɚɗɔɎɌəɔɑ. ȻɜɚɎɚɐɔɞɝɫ 

ɔəɠɔɗɨɞɜɌɢɔɚəəɌɫ Ɍəɑɝɞɑɓɔɫ ɛɚ ɞɔɛɟ ɖɚɗɨɢɌ 

Ɏɚɖɜɟɏ ɛɑɜɎɚɏɚ ɟɐɌɗɫɑɘɚɏɚ  ɚɍɜɌɓɚɎɌəɔɫ ɞɚɗ- 

 

ȼɔɝ. 2 Ɍ (Fig. 2 Ɍ) 

 

ȼɔɝ. 2 ɍ (Fig. 2 b) 

 

ȼɔɝ. 2 Ɏ (Fig. 2 ɝ) 

 

ȼɔɝ. 2 ɏ (Fig. 2 d) 

ȼɔɝ. 2.  ȽɡɑɘɌ Ɍəɑɝɞɑɓɔɔ ɔ ɛɚɓɔɢɔɚəɔɜɚɎɌəɔɫ ɜɚɍɚɞɔɓɔɜɚɎɌəəɚɕ ɔɏɗɧ (ɜɔɝɟəɖɔ ɌɎɞɚɜɝɖɔɑ, 

ȸɌɜɟɥɌɖ ȱ.Ȭ.). 

Ɍ, ɍ ð ɡɚɐ ɔɏɗɧ ɛɜɔ Ɏɧɛɚɗəɑəɔɔ Ɍəɑɝɞɑɓɔɔ ɛɚ ɞɔɛɟ çɖɚɗɨɢɌè Ɏɚɖɜɟɏ ɟɐɌɗɫɑɘɚɏɚ ɚɍɜɌɓɚɎɌəɔɫ. 

Ɏ ð ɜɌɝɝɞɚɫəɔɑ ɚɞ ɖɚɒɔ (Ȭ) ɔ ɘɧɤɢɧ (Ȯ) ɐɚ ɟɐɌɗɫɑɘɚɏɚ ɚɍɜɌɓɚɎɌəɔɫ, ɍɑɓɚɛɌɝəɚɑ ɐɗɫ ɎɎɚɐɌ ɜɚɍɚɞɔɓɔɜɚ-

ɎɌəəɚɕ ɔɏɗɧ. Ȭ ɔ Ȯ = əɑ ɘɑəɑɑ 1 ɝɘ. 

ɏ ð ɛɚɓɔɢɔɫ ɜɚɍɚɞɔɓɔɜɚɎɌəəɚɕ ɔɏɗɧ. Ȭ ð ɛɜɚɝɗɚɕɖɌ ɓɐɚɜɚɎɚɕ ɞɖɌəɔ ɐɚ ɟɐɌɗɫɑɘɚɏɚ ɚɍɜɌɓɚɎɌəɔɫ. 

Fig. 2.   The scheme of anesthesia and positioning of the robotic needle (the drawings were created 

by the author Maruschak E.A.).  

a, b ð the course of the needle during anesthesia according to the type of "ring" around the removed mass.  

ɝ ð the distance fro m the skin (A) and muscle (B) to the removed mass, safe for insertion of a robotic needle. A 

and B = at least 1 cm.  

d ð the position of the robotic needle. A ð the layer of healthy tissue before mass is removed.  
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ȼɔɝ. 3 Ɍ (Fig. 3 Ɍ) 

 

ȼɔɝ. 3 ɍ (Fig. 3 b) 

 

ȼɔɝ. 3 Ɏ (Fig. 3 ɝ) 

 

ȼɔɝ. 3 ɏ (Fig. 3 d) 

ȼɔɝ. 3.   ɉɡɚɏɜɌɘɘɧ, ɐɑɘɚəɝɞɜɔɜɟɪɥɔɑ ɏɔɐɜɚɛɜɑɛɌɜɚɎɖɟ ɟɐɌɗɫɑɘɚɏɚ ɚɍɜɌɓɚɎɌəɔɫ ɚɞ ɖɚɒɔ 

ɔ ɘɧɤɢ. 

Ɍ ð ɜɌɝɛɚɗɚɒɑəɔɑ ɟɐɌɗɫɑɘɚɏɚ ɚɍɜɌɓɚɎɌəɔɫ ɛɚ ɚɞəɚɤɑəɔɪ ɖ ɖɚɒɑ, ɍ ð ɜɌɝɛɚɗɚɒɑəɔɑ ɟɐɌɗɫɑɘɚɏɚ ɚɍɜɌɓɚ-

ɎɌəɔɫ ɛɚ ɚɞəɚɤɑəɔɪ ɖ ɘɧɤɢɑ; ɐɚ ɏɔɐɜɚɛɜɑɛɌɜɚɎɖɔ (ɝɞɜɑɗɖɔ). 

Ɏ ð ɜɌɝɛɚɗɚɒɑəɔɑ ɟɐɌɗɫɑɘɚɏɚ ɚɍɜɌɓɚɎɌəɔɫ ɛɚ ɚɞəɚɤɑəɔɪ ɖ ɖɚɒɑ, ɏ ð ɜɌɝɛɚɗɚɒɑəɔɑ ɟɐɌɗɫɑɘɚɏɚ ɚɍɜɌɓɚ-

ɎɌəɔɫ ɛɚ ɚɞəɚɤɑəɔɪ ɖ ɘɧɤɢɑ; ɛɚɝɗɑ ɏɔɐɜɚɛɜɑɛɌɜɚɎɖɔ (ɝɞɜɑɗɖɔ).  

Fig. 3.  Echograms demonstrating the hydropreparation of the  removed mass from the skin and 

muscles.  

a ð the location of the removed mass in relation to the skin, b ð the muscle ð before the hydropreparation (ar-

rows).  

c ð the location of the removed mass in relation to the skin, d ð muscle ð after hydropreparation  (arrows).  
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ȼɔɝ. 4 Ɍ (Fig. 4 Ɍ) 

 

ȼɔɝ. 4 ɍ (Fig. 4 b) 

 

ȼɔɝ. 4 Ɏ (Fig. 4 ɝ) 

 

ȼɔɝ. 4 ɏ (Fig. 4 d) 

ȼɔɝ. 4.    ɉɡɚɏɜɌɘɘɧ, ɐɑɘɚəɝɞɜɔɜɟɪɥɔɑ ɎɎɚɐ ɔ ɜɌɍɚɞɟ ɜɚɍɚɞɔɓɔɜɚɎɌəəɚɕ ɔɏɗɧ. 

Ɍ ð ɜɚɍɚɞɔɓɔɜɚɎɌəəɌɫ ɔɏɗɌ ɎɎɑɐɑəɌ ɝ əɑɍɚɗɨɤɚɕ ɛɜɚɝɗɚɕɖɚɕ ɓɐɚɜɚɎɚɕ ɞɖɌəɔ ɛɚɐ ɚɍɜɌɓɚɎɌəɔɑ (ɝɞɜɑɗɖɌ). 

ɍ ð ɜɌɝɛɚɗɚɒɑəɔɑ ɛɜɔɝɌɝɧɎɌəɔɫ ɞɖɌəɔ ɚɍɜɌɓɚɎɌəɔɫ ɎɌɖɟɟɘɚɘ Ɏ ɜɑɒɟɥɟɪ Ɍɛɑɜɞɟɜɟ ɜɚɍɚɞɔɓɔɜɚɎɌəəɚɕ 

ɔɏɗɧ (ɝɞɜɑɗɖɌ). 

Ɏ ð ɟɐɌɗɑəɔɑ ɠɜɌɏɘɑəɞɚɎ ɚɍɜɌɓɚɎɌəɔɫ (ɟɘɑəɨɤɑəɔɑ ɞɖɌəɔ Ɏ ɜɌɓɘɑɜɑ, ɝɞɜɑɗɖɌ). 

ɏ ð ɞɖɌəɨ ɚɍɜɌɓɚɎɌəɔɫ ɛɚɗəɚɝɞɨɪ ɟɐɌɗɑəɌ, əɌɐ ɜɚɍɚɞɔɓɔɜɚɎɌəəɚɕ ɔɏɗɚɕ ɗɚɢɔɜɟɑɞɝɫ ɞɖɌəɨ ɘɚɗɚɣəɚɕ ɒɑ-

ɗɑɓɧ ɝ ɩɗɑɘɑəɞɌɘɔ ɜɌəɑɑ Ɏɧɛɚɗəɑəəɚɕ ɏɔɐɜɚɛɜɑɛɌɜɚɎɖɔ (ɝɞɜɑɗɖɌ).  

Fig. 4.   Echograms demonstrating the insertion and operation of a robotic needle.  

a ð a robotic needle is inserted with a small layer of healthy tissue under the  mass (arrow).  

b ð location of mass suction by vacuum into the cutting aperture of the robotic needle (arrow).  

c ð removal of mass fragments (reduction of tissue in size, arrow).  

d ð the mass is completely removed, breast tissue with elements of previous ly performed hydrotreating is lo-

cated above the robotic needle (arrow).  
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ȼɔɝ. 5 Ɍ (Fig. 5 Ɍ) 

 

ȼɔɝ. 5 ɍ (Fig. 5 b) 

 

ȼɔɝ. 5 Ɏ (Fig. 5 ɝ) 

 

ȼɔɝ. 5 ɏ (Fig. 5 d) 

ȼɔɝ. 5.     ɉɡɚɏɜɌɘɘɧ, ɐɑɘɚəɝɞɜɔɜɟɪɥɔɑ ɏɑɘɚɝɞɌɓ Ɏ ɓɚəɑ Ɏɧɛɚɗəɑəəɚɕ ȮȬȭ. 

Ɍ ð ɞɖɌəɨ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɧ Ɏ ɓɚəɑ ɟɐɌɗɑəəɚɏɚ ɚɍɜɌɓɚɎɌəɔɫ (ɝɞɜɑɗɖɌ). 

ɍ ð ɩɠɠɑɖɞ ɖɌɎɔɞɌɢɔɔ/ɎɌɛɚɜɔɓɌɢɔɔ ɒɔɐɖɚɝɞɔ Ɏ ɘɚɘɑəɞ əɌɣɌɗɌ ɜɌɍɚɞɧ ɗɌɓɑɜɌ (ɏɔɛɑɜɩɡɚɏɑəəɧɑ ɛɚɗɚɝɧ, 

ɝɞɜɑɗɖɌ). 

Ɏ ð ɓɌɎɑɜɤɑəɔɑ ɗɌɓɑɜəɚɕ ɖɚɌɏɟɗɫɢɔɔ ð ɒɔɐɖɚɝɞɨ ɎɧɛɌɜɔɗɌɝɨ, ɏɔɛɑɜɩɡɚɏɑəəɧɑ ɛɚɗɚɝɧ ɜɑɐɟɢɔɜɟɪɞɝɫ 

(ɝɞɜɑɗɖɌ). 

ɏ ð ɞɖɌəɨ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɧ ɛɚɝɗɑ Ɏɧɛɚɗəɑəəɚɕ ɗɌɓɑɜəɚɕ ɖɚɌɏɟɗɫɢɔɔ (ɝɞɜɑɗɖɌ).   

Fig. 5.    Echograms showing hemostasis in the VAB area.  

a ð breast tissue in the area of removed mass (arrow).  

b ð the effect of cavitation/evaporation of liquid at the moment of laser operation (hyperechoic bands, arrow).  

ɝ ð the end of laser coagula tion, the liquid has evaporated, hyperechoic bands are reduced (arrow).   

d ð breast tissue after laser coagulation (arrow).   
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ɥɔəɚɕ əɑ ɘɑəɑɑ 2 ɝɘ. ȱɝɗɔ ɚɍɜɌɓɚɎɌəɔɑ ɜɌɝ-

ɛɚɗɚɒɑəɚ ɍɗɔɓɖɚ ɖ ɖɚɒɑ ɔɗɔ ɘɧɤɢɑ ð ɛɜɚɎɚ-

ɐɫɞ ɑɏɚ ɏɔɐɜɚɛɜɑɛɌɜɚɎɖɟ ɐɗɫ ɐɚɝɞɔɒɑəɔɫ ɐɚ-

ɝɞɌɞɚɣəɚɏɚ ɛɜɚɝɞɜɌəɝɞɎɌ ɐɗɫ ɎɎɚɐɌ ɜɚɍɚɞɔ-

ɓɔɜɚɎɌəəɚɕ ɔɏɗɧ ɘɌɘɘɚɞɚɘɌ ɛɚɐ ɚɍɜɌɓɚɎɌ-

əɔɑ. ȼɌɝɝɞɚɫəɔɑ ɚɞ Ɏɑɜɡəɑɏɚ ɖɜɌɫ ɟɐɌɗɫɑɘɚɏɚ 

ɚɍɜɌɓɚɎɌəɔɫ ɐɚ ɖɚɒɔ ȸȲ Ɏɚ ɔɓɍɑɒɌəɔɑ ɜɌ-

əɑəɔɫ ɛɚɝɗɑɐəɑɕ ɔɓəɟɞɜɔ ɐɚɗɒəɚ ɝɚɝɞɌɎɗɫɞɨ 

əɑ ɘɑəɑɑ 1 ɝɘ (ɜɔɝ. 2 Ɍ - Ɏ).  

ȹɌ ɜɔɝ. 3 ɛɜɑɐɝɞɌɎɗɑəɧ ɩɡɚɏɜɌɘɘɧ, 

ɐɑɘɚəɝɞɜɔɜɟɪɥɔɑ ɛɜɚɠɔɗɌɖɞɔɖɟ ɜɌəɑəɔɫ 

ɖɚɒɔ ɔ ɘɧɤɢɧ ɛɟɞɑɘ ɏɔɐɜɚɛɜɑɛɌɜɚɎɖɔ. 

ȿɐɌɗɫɑɘɚɑ ɚɍɜɌɓɚɎɌəɔɑ ɐɚɝɞɌɞɚɣəɚ ɖɜɟɛəɚɑ, 

ɓɌəɔɘɌɑɞ ɛɜɌɖɞɔɣɑɝɖɔ Ɏɝɪ ɞɚɗɥɟ ɒɑɗɑɓɧ ɚɞ 

ɖɚɒɔ ɐɚ ɘɧɤɢ (Ɍ, ɍ), ɣɞɚ ɞɜɑɍɟɑɞ ɝɚɓɐɌəɔɫ 

ɐɚɛɚɗəɔɞɑɗɨəɚɏɚ ɛɜɚɝɞɜɌəɝɞɎɌ ɐɗɫ ɍɑɓɚɛɌɝ-

əɚɏɚ ɎɎɑɐɑəɔɫ ɜɚɍɚɞɔɓɔɜɚɎɌəəɚɕ ɔɏɗɧ (Ɏ, ɏ). 

2 ɩɞɌɛ. ȮɎɑɐɑəɔɑ ɜɚɍɚɞɔɓɔɜɚɎɌəəɚɕ ɔɏ-

ɗɧ. ȺɝɟɥɑɝɞɎɗɫɑɞɝɫ ɜɌɓɜɑɓ ɖɚɒɔ 0,3-0,5 ɝɘ Ɏ 

ɜɌəɑɑ əɌɘɑɣɑəəɚɕ ɞɚɣɖɑ ɎɎɚɐɌ ɜɚɍɚɞɔɓɔɜɚ-

ɎɌəəɚɕ ɔɏɗɧ. ȴɏɗɌ ɎɎɚɐɔɞɝɫ ɛɌɜɌɗɗɑɗɨəɚ 

əɌəɑɝɑəəɚɕ ɜɌəɑɑ əɌɖɚɒəɚɕ ɘɑɞɖɑ, ɡɚɐ ɑɑ 

ɖɚəɞɜɚɗɔɜɟɑɞɝɫ ɛɜɔ ȿȳȴ. ȴɏɗɌ ɛɚɓɔɢɔɚəɔɜɟ-

ɑɞɝɫ ɜɌɍɚɣɑɕ Ɍɛɑɜɞɟɜɚɕ ɞɚɞɣɌɝ ɛɚɐ ɚɍɜɌɓɚ-

ɎɌəɔɑ ɝ əɑɍɚɗɨɤɚɕ ɛɜɚɝɗɚɕɖɚɕ ɓɐɚɜɚɎɚɕ 

ɞɖɌəɔ (ɜɔɝ. 2 ɏ, 4 Ɍ).  

3 ɩɞɌɛ. ȿɐɌɗɑəɔɑ ɚɍɜɌɓɚɎɌəɔɫ. ȹɌ ɘɚ-

əɔɞɚɜɑ ȿȳ-ɝɖɌəɑɜɌ ɔ əɌ ɐɔɝɛɗɑɑ ɘɌɘɘɚɞɚɘɌ 

Ɏ ɜɑɒɔɘɑ ɜɑɌɗɨəɚɏɚ Ɏɜɑɘɑəɔ əɑɚɍɡɚɐɔɘɚ 

ɖɚəɞɜɚɗɔɜɚɎɌɞɨ ɜɌɍɚɞɟ ɜɑɒɟɥɑɕ Ɍɛɑɜɞɟɜɧ 

ɜɚɍɚɞɔɓɔɜɚɎɌəəɚɕ ɔɏɗɧ-ɓɚəɐɌ: ɜɑɓɑɖɢɔɫ 

ɠɜɌɏɘɑəɞɚɎ ɞɖɌəɔ ɐɚɗɒəɌ ɚɝɟɥɑɝɞɎɗɫɞɨɝɫ 

ɝəɔɓɟ ɎɎɑɜɡ ɝ əɑɛɜɑɜɧɎəɧɘ ɎɌɖɟɟɘɚɘ (ɜɔɝ. 4 

ɍ). ȮɌɖɟɟɘ ɚɍɑɝɛɑɣɔɎɌɑɞ ɠɔɖɝɌɢɔɪ ɞɖɌəɔ 

ɚɛɟɡɚɗɔ ɖ ɔɏɗɑ ɔ əɑ ɛɚɓɎɚɗɫɑɞ ɑɕ ɠɜɌɏɘɑəɞɔ-

ɜɚɎɌɞɨɝɫ ɔ ɜɌɝɛɜɚɝɞɜɌəɫɞɨɝɫ ɓɌ ɛɜɑɐɑɗɧ ɜɑ-

ɒɟɥɑɕ Ɍɛɑɜɞɟɜɧ (ɜɔɝ. 4 ɍ, Ɏ). Ȼɜɔ əɑɚɍɡɚɐɔ-

ɘɚɝɞɔ Ɏɧɛɚɗəɫɑɞɝɫ ɖɚɜɜɑɖɢɔɫ ɏɜɌɐɟɝɌ ɛɚɎɚ-

ɜɚɞɌ ɜɑɒɟɥɑɕ Ɍɛɑɜɞɟɜɧ ɔɏɗɧ-ɓɚəɐɌ Ɏ ɢɑɗɫɡ 

ɛɚɗəɚɏɚ ɟɐɌɗɑəɔɫ ɞɖɌəɔ ɚɛɟɡɚɗɔ (ɜɔɝ. 4 ɏ). 

ȶɚɏɐɌ əɚɎɚɚɍɜɌɓɚɎɌəɔɑ ɎɔɓɟɌɗɨəɚ ɟɐɌɗɑəɚ, 

Ɏɧɛɚɗəɫɑɞɝɫ ɐɚɛɚɗəɔɞɑɗɨəɧɕ ɞɟɜ ɔɏɗɧ ɛɚ 

ɛɚɗɟɚɖɜɟɒəɚɝɞɔ ɔɗɔ ɖɜɟɏɟ ɐɗɫ ɟɐɌɗɑəɔɫ ɣɌ-

ɝɞɔ ɓɐɚɜɚɎɚɕ ɞɖɌəɔ. 

4 ɩɞɌɛ. ȺɢɑəɖɌ ɓɚəɧ ɜɑɓɑɖɢɔɔ, ɏɑɘɚ-

ɝɞɌɓ. Ȯɧɛɚɗəɫɑɞɝɫ ȿȳȴ əɌ ɛɜɑɐɘɑɞ ɖɚəɝɞɌ-

ɞɌɢɔɔ ɛɚɗəɚɏɚ ɟɐɌɗɑəɔɫ ɞɖɌəɔ əɚɎɚɚɍɜɌɓɚ-

ɎɌəɔɫ ɔ əɌɗɔɣɔɫ/ɚɞɝɟɞɝɞɎɔɫ ɖɜɚɎɚɞɑɣɑəɔɫ 

(ɜɔɝ. 5 Ɍ). ȼɚɍɚɞɔɓɔɜɚɎɌəəɌɫ ɔɏɗɌ Ɏ ɩɞɚ Ɏɜɑ-

ɘɫ ɜɌɍɚɞɌɑɞ Ɏ ɜɑɒɔɘɑ ɎɌɖɟɟɘ-ɌɝɛɔɜɌɢɔɔ. 

ȺɝɟɥɑɝɞɎɗɫɑɞɝɫ ɏɑɘɚɝɞɌɓ ɗɚɒɌ ɟɐɌɗɑəəɚɏɚ 

ɚɍɜɌɓɚɎɌəɔɫ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɗɌɓɑɜəɚɕ ɔə-

ɞɑɜɝɞɔɢɔɌɗɨəɚɕ ɖɚɌɏɟɗɫɢɔɔ (ɜɔɝ. 5 ɍ, Ɏ). ȹɌ 

ɩɡɚɏɜɌɘɘɑ Ɏɔɐəɧ ɏɔɛɑɜɩɡɚɏɑəəɧɑ ɛɚɗɚɝɧ ɔ 

ɞɑəɔ ɚɞ ɛɜɚɢɑɝɝɌ ɖɌɎɔɞɌɢɔɔ/ɎɌɛɚɜɔɓɌɢɔɔ Ɏ 

ɓɚəɑ ɗɌɓɑɜəɚɏɚ ɎɚɓɐɑɕɝɞɎɔɫ. Ȼɚɝɞɑɛɑəəɚɑ 

ɟɘɑəɨɤɑəɔɑ ɔ ɔɝɣɑɓəɚɎɑəɔɫ ɐɌəəɚɏɚ ɫɎɗɑəɔɫ 

ɛɜɔ ȿȳȴ ɫɎɗɫɑɞɝɫ ɖɜɔɞɑɜɔɑɘ ɐɚɝɞɌɞɚɣəɚɝɞɔ 

ɏɑɘɚɝɞɌɓɌ, ɛɚɝɗɑ ɣɑɏɚ ɔɏɗɌ ɟɐɌɗɫɑɞɝɫ ɔ ɛɜɚ-

Ɏɚɐɔɞɝɫ ɠɔəɌɗɨəɧɕ ɚɝɘɚɞɜ ɞɖɌəɔ ȸȲ (ɜɔɝ. 

5 ɏ). 

5 ɩɞɌɛ. ȿɐɌɗɑəɔɑ Ɏɞɚɜɚɏɚ ɔ ɛɚɝɗɑɐɟɪ-

ɥɔɡ ɚɍɜɌɓɚɎɌəɔɕ ɛɜɚɔɝɡɚɐɔɞ ɝɚɏɗɌɝəɚ ɓɌɜɌ-

əɑɑ Ɏɧɛɚɗəɑəəɚɕ ɜɌɓɘɑɞɖɑ ɞɚɣɑɖ ɎɎɚɐɌ ɔɗɔ 

ɛɑɜɑɚɜɔɑəɞɌɢɔɔ ɔɏɗɧ ɛɚ ɚɛɔɝɌəəɧɘ Ɏɧɤɑ 

ɩɞɌɛɌɘ. 

Ȯɝɑɘ ɛɌɢɔɑəɞɖɌɘ Ɏ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɘ 

ɛɑɜɔɚɐɑ ɛɜɚɎɚɐɔɗɌɝɨ ɖɚɘɛɜɑɝɝɔɫ ɖɗɌɝɝɌ çȮè 

ȸȲ ɤɔɜɚɖɔɘɔ ɩɗɌɝɞɔɣəɧɘɔ ɍɔəɞɌɘɔ. Ȱɗɔ-

ɞɑɗɨəɚɝɞɨ ɖɚɘɛɜɑɝɝɔɔ ɝɚɝɞɌɎɗɫɗɌ 6-12 ɣɌɝɚɎ 

ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɗɌɓɑɜəɚɕ ɔəɞɑɜɝɞɔɢɔɌɗɨ-

əɚɕ ɖɚɌɏɟɗɫɢɔɔ ɔ 24-32 ɣɌɝɌ ɍɑɓ əɑɑ. Ȯɔɐ 

ȸȲ ɞɚɞɣɌɝ ɛɚɝɗɑ ɝəɫɞɔɫ 6-ɣɌɝɚɎɚɏɚ ɩɗɌɝɞɔɣ-

əɚɏɚ ɍɔəɞɌ ɛɜɑɐɝɞɌɎɗɑə əɌ ɜɔɝ. 6 Ɍ, ɣɑɜɑɓ 

ɞɜɚɑ ɝɟɞɚɖ ð əɌ ɜɔɝ. 6 ɍ. ȿ ɛɌɢɔɑəɞɖɔ ɚɐəɚ-

ɘɚɘɑəɞəɚ ɍɧɗɚ ɟɐɌɗɑəɚ 5 əɚɎɚɚɍɜɌɓɚɎɌəɔɕ 

ɔɓ ɗɑɎɚɕ ȸȲ ɔɓ ɞɜɑɡ ɞɚɣɑɖ ɎɎɚɐɌ ɔɏɗɧ (ɛɜɑɐ-

ɚɛɑɜɌɢɔɚəəɌɫ ɜɌɓɘɑɞɖɌ ɛɜɑɐɝɞɌɎɗɑəɌ əɌ 

ɜɔɝ. 1 Ɏ). ɉɞɌɛɧ ɟɐɌɗɑəɔɫ ɚɐəɚɏɚ ɔɓ ɚɍɜɌɓɚ-

ɎɌəɔɕ ɔɗɗɪɝɞɜɔɜɚɎɌəɧ əɌ ɛɜɑɐɝɞɌɎɗɑəəɧɡ 

Ɏɧɤɑ ɩɡɚɏɜɌɘɘɌɡ (ɜɔɝ. 3-5). 

ȹɌ ɝɗɑɐɟɪɥɔɕ ɐɑəɨ ɛɚɝɗɑ ȮȬȭ ɛɌɢɔ-

ɑəɞɖɌɘ Ɏɧɛɚɗəɫɗɚɝɨ ȿȳȴ ɝ ɢɑɗɨɪ ɛɚɎɞɚɜəɚɏɚ 

ɖɚəɞɜɚɗɫ ɛɚɗəɚɏɚ ɟɐɌɗɑəɔɫ ɞɖɌəɔ əɚɎɚɚɍɜɌ-

ɓɚɎɌəɔɫ ɔ əɌɗɔɣɔɫ ɏɑɘɌɞɚɘɧ. Ȼɜɔ Ɏɧɛɚɗəɑ-

əɔɔ ȿȳȴ Ɏ ɜɌəəɔɑ ɝɜɚɖɔ ɛɚɝɗɑ ȮȬȭ ɝɗɑɐɟɑɞ 

ɛɚɘəɔɞɨ, ɣɞɚ ɞɖɌəɔ ȸȲ Ɏ ɓɚəɑ ɜɑɓɑɖɢɔɔ 

ɚɞɑɣəɧ, ɔ ɩɞɚ Ɏ ɜɫɐɑ ɝɗɟɣɌɑɎ ɘɚɒɑɞ ɝɚɓɐɌ-

ɎɌɞɨ ɗɚɒəɟɪ ɖɌɜɞɔəɟ əɌɗɔɣɔɫ ɚɝɞɌɞɚɣəɚɕ 

ɞɖɌəɔ ɚɍɜɌɓɚɎɌəɔɫ. Ȯ ɩɞɚɘ ɝɗɟɣɌɑ ɝɗɑɐɟɑɞ 

ɛɚɎɞɚɜɔɞɨ ȿȳȴ Ɏ ɐɔəɌɘɔɖɑ ɛɚɝɗɑ ɜɑɏɜɑɝɝɌ 

ɚɞɑɖɌ.  

ȬɎɞɚɜɧ əɑ ɜɑɏɔɝɞɜɔɜɚɎɌɗɔ Ɏ ɖɌɣɑɝɞɎɑ 

ɚɝɗɚɒəɑəɔɕ ȮȬȭ ɜɌəɑəɔɑ ɖɚɒɔ, ɘɧɤɢ, ɛɑɜ-

ɠɚɜɌɢɔɪ ɏɜɟɐəɚɕ ɝɞɑəɖɔ, Ɍ ɞɌɖɒɑ ɏəɚɕəɧɑ 

ɚɝɗɚɒəɑəɔɫ. ȺɝɞɌɞɚɣəɌɫ ɞɖɌəɨ ɚɍɜɌɓɚɎɌəɔɫ 

ɍɧɗɌ ɚɍəɌɜɟɒɑəɌ ɟ 12 ɛɌɢɔɑəɞɚɖ (1,3% ɔɗɔ 

0,75% ɚɞ ɖɚɗɔɣɑɝɞɎɌ ɟɐɌɗɑəəɧɡ əɚɎɚɚɍɜɌɓɚ-

ɎɌəɔɕ). Ȯɝɑɘ ɔɘ ɍɧɗɔ Ɏɧɛɚɗəɑəɧ ɛɚɎɞɚɜəɧɑ 

ȮȬȭ-ɜɑɓɑɖɢɔɔ. ȿ ɛɌɢɔɑəɞɚɖ ɍɑɓ ɛɜɔɘɑəɑəɔɫ 

ɗɌɓɑɜəɚɕ ɖɚɌɏɟɗɫɢɔɔ (85 ȮȬȭ) ɏɑɘɚɜɜɌɏɔɣɑ-

ɝɖɔɑ ɚɝɗɚɒəɑəɔɫ Ɏ Ɏɔɐɑ əɌɗɔɣɔɫ ɏɑɘɌɞɚɘ 

ɍɧɗɔ ɚɞɘɑɣɑəɧ Ɏ 16 ɝɗɟɣɌɫɡ (18,8%), ɔɓ əɔɡ 5 

ð ɛɜɔ ɟɐɌɗɑəɔɔ ɑɐɔəɔɣəɚɏɚ ɚɍɜɌɓɚɎɌəɔɫ, 11 

ð ɘəɚɒɑɝɞɎɑəəɧɡ. Ȼɚɝɗɑ ɛɜɔɘɑəɑəɔɫ ɗɌɓɑɜ-

əɚɕ ɖɚɌɏɟɗɫɢɔɔ ɞɌɖɔɡ ɚɝɗɚɒəɑəɔɕ ɚɞɘɑɣɑəɚ 

əɑ ɍɧɗɚ ð ɘɌɖɝɔɘɌɗɨəɌɫ ɒɔɐɖɚɝɞəɌɫ ɛɚɗɚɝɞɨ 

Ɏ ɓɚəɑ ɜɑɓɑɖɢɔɔ ɛɚ ɐɌəəɧɘ ȿȳȴ ɝɚɝɞɌɎɗɫɗɌ 

1ɡ1 ɝɘ. 

ȳɌɖɗɪɣɑəɔɑ. 

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɛɜɔ ɝɚɍɗɪɐɑəɔɔ ɛɜɑɐ-

ɗɚɒɑəəɧɡ ɛɜɔəɢɔɛɚɎ ɛɜɑɐɚɛɑɜɌɢɔɚəəɚɕ 

ɜɌɓɘɑɞɖɔ ɔ ȿȳ-əɌɎɔɏɌɢɔɔ ȮȬȭ ɫɎɗɫɑɞɝɫ Ɍɗɨ-

ɞɑɜəɌɞɔɎɚɕ ɞɜɌɐɔɢɔɚəəɧɘ ɚɞɖɜɧɞɧɘ Ɏɘɑ-

ɤɌɞɑɗɨɝɞɎɌɘ əɌ ȸȲ, Ɏ ɞɚɘ ɣɔɝɗɑ ɟ ɛɌɢɔɑə-

ɞɚɖ ɝ ɘəɚɒɑɝɞɎɑəəɧɘɔ əɚɎɚɚɍɜɌɓɚɎɌəɔɫɘɔ. 

ȺɛɔɝɌəəɌɫ ɘɑɞɚɐɔɖɌ ɚɛɜɑɐɑɗɑəɔɫ ɚɛɞɔɘɌɗɨ-

əɧɡ   ɞɚɣɑɖ   ɎɎɚɐɌ   ɜɚɍɚɞɔɓɔɜɚɎɌəəɚɕ  ɔɏɗɧ  
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ɛɚɓɎɚɗɫɑɞ Ɏ ɜɫɐɑ ɝɗɟɣɌɑɎ ɟɐɌɗɔɞɨ əɑɝɖɚɗɨɖɚ 

ɚɍɜɌɓɚɎɌəɔɕ ɔɓ ɚɐəɚɏɚ ɛɜɚɖɚɗɌ. ȹɌɖɚɒəɧɑ 

ɘɑɞɖɔ ɚɍɗɑɏɣɌɪɞ ɚɜɔɑəɞɌɢɔɪ ɛɚ ɚɞəɚɤɑəɔɪ 

ɖ ɐɗɔəəɔɖɟ ɟɐɌɗɫɑɘɚɏɚ ɚɍɜɌɓɚɎɌəɔɫ Ɏɚ Ɏɜɑ-

ɘɫ ɚɛɑɜɌɢɔɔ. Ⱥɛɜɑɐɑɗɑəɔɑ ɚɣɑɜɑɐəɚɝɞɔ ɟɐɌ-

ɗɫɑɘɧɡ ɚɍɜɌɓɚɎɌəɔɕ ɔ ȿȳ-əɌɎɔɏɌɢɔɫ Ɏɚ Ɏɜɑ-

ɘɫ Ɏɧɛɚɗəɑəɔɫ ȮȬȭ ɛɚɓɎɚɗɫɪɞ ɘɔəɔɘɔɓɔɜɚ-

ɎɌɞɨ ɞɌɖɔɑ Ɏɑɜɚɫɞəɧɑ ɡɔɜɟɜɏɔɣɑɝɖɔɑ ɚɝɗɚɒ-

əɑəɔɫ, ɖɌɖ ɜɌəɑəɔɑ ɖɚɒɔ ɔ ɘɧɤɢ, ɖɜɚɎɚɞɑ-

ɣɑəɔɑ, Ɍ ɞɌɖɒɑ Ɏ ɜɑɒɔɘɑ ɜɑɌɗɨəɚɏɚ Ɏɜɑɘɑəɔ 

ɖɚəɞɜɚɗɔɜɚɎɌɞɨ ɛɚɗəɚɑ ɟɐɌɗɑəɔɑ ɚɍɜɌɓɚɎɌ-

əɔɕ ɔ ɞɑɘ ɝɌɘɧɘ ɝəɔɓɔɞɨ ɖɚɗɔɣɑɝɞɎɚ ɝɗɟɣɌɑɎ 

ɚɝɞɌɞɚɣəɚɕ ɞɖɌəɔ. ȮɌɒəɧɘ ɫɎɗɫɑɞɝɫ Ɍɐɑɖ-

ɎɌɞəɚɑ ɚɍɑɓɍɚɗɔɎɌəɔɑ, Ɏɧɛɚɗəɫɑɘɚɑ ɛɚɐ Ɏɔ-

ɓɟɌɗɨəɧɘ ɖɚəɞɜɚɗɑɘ ɔ ɚɐəɚɎɜɑɘɑəəɚ Ɏɧɝɞɟ-

ɛɌɪɥɑɑ Ɏ ɜɚɗɔ ɏɔɐɜɚɛɜɑɛɌɜɚɎɖɔ. 

Ⱥɐəɔɘ ɔɓ ɎɌɒəɧɡ ɌɝɛɑɖɞɚɎ ɛɜɔ Ɏɧɛɚɗ-

əɑəɔɔ ȮȬȭ ɫɎɗɫɑɞɝɫ ɐɚɝɞɔɒɑəɔɑ ɌɐɑɖɎɌɞəɚɏɚ 

ɏɑɘɚɝɞɌɓɌ, ɣɞɚ ɛɚɓɎɚɗɫɑɞ ɜɌɝɤɔɜɔɞɨ Ɏɚɓɘɚɒ-

əɚɝɞɔ ɘɑɞɚɐɔɖɔ ɛɚ ɖɚɗɔɣɑɝɞɎɟ ɔ ɜɌɓɘɑɜɌɘ 

ɚɐəɚɘɚɘɑəɞəɚ ɟɐɌɗɫɑɘɧɡ ɚɍɜɌɓɚɎɌəɔɕ ɔ 

ɝəɔɓɔɞɨ Ɏɜɑɘɫ ɩɖɝɛɚɓɔɢɔɔ ɩɗɌɝɞɔɣɑɝɖɚɕ 

ɖɚɘɛɜɑɝɝɔɔ ɘɚɗɚɣəɧɡ ɒɑɗɑɓ. ȻɜɚɎɑɐɑəɔɑ ɏɑ-

ɘɚɝɞɌɓɌ ɔ ɚɛɜɑɐɑɗɑəɔɑ ɑɏɚ ɩɠɠɑɖɞɔɎəɚɝɞɔ 

ɛɜɚɎɚɐɔɞɝɫ ɛɚɐ ɖɚəɞɜɚɗɑɘ ȿȳȴ Ɏ ɜɑɒɔɘɑ ɜɑ-

Ɍɗɨəɚɏɚ Ɏɜɑɘɑəɔ ɞɚɞɣɌɝ ɛɚ ɓɌɎɑɜɤɑəɔɔ ɛɜɚ-

ɢɑɐɟɜɧ. 

ȿȳȴ ɎɎɔɐɟ ɝɎɚɑɕ ɐɚɝɞɟɛəɚɝɞɔ ɔ əɑɔə-

ɎɌɓɔɎəɚɝɞɔ ɫɎɗɫɑɞɝɫ ɔəɠɚɜɘɌɞɔɎəɧɘ ɔ 

ɟɐɚɍəɧɘ ɔəɝɞɜɟɘɑəɞɚɘ ɛɑɜɔɚɛɑɜɌɢɔɚəəɚɕ 

ɎɔɓɟɌɗɔɓɌɢɔɔ ɛɜɔ ȮȬȭ, ɚɞ ɩɞɌɛɌ ɐɔɌɏəɚɝɞɔ-

ɖɔ ɔ ɐɚ Ɏɧɛɚɗəɑəɔɫ ɝɌɘɚɕ ɛɜɚɢɑɐɟɜɧ ɝ ɛɚ-

ɝɗɑɐɟɪɥɔɘ ȿȳ-ɖɚəɞɜɚɗɑɘ Ɏ ɛɚɝɗɑɚɛɑɜɌɢɔɚə-

əɚɘ ɛɑɜɔɚɐɑ. 

ȴɝɞɚɣəɔɖ ɠɔəɌəɝɔɜɚɎɌəɔɫ ɔ ɖɚə-

ɠɗɔɖɞ ɔəɞɑɜɑɝɚɎ. 

ȬɎɞɚɜɧ ɐɌəəɚɕ ɝɞɌɞɨɔ ɛɚɐɞɎɑɜɐɔɗɔ ɚɞ-

ɝɟɞɝɞɎɔɑ ɠɔəɌəɝɚɎɚɕ ɛɚɐɐɑɜɒɖɔ ɔɝɝɗɑɐɚɎɌ-

əɔɫ ɔ ɖɚəɠɗɔɖɞɌ ɔəɞɑɜɑɝɚɎ, ɚ ɖɚɞɚɜɧɡ əɑɚɍ-

ɡɚɐɔɘɚ ɝɚɚɍɥɔɞɨ. 
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urpose.  To obtain the information about lung function in humans with octafluorocyclobu-

tane (C 4F8, OFCB) using 19F MRI at 1.5 T.  

Materials and methods.  We carried out this work on a laboratory bench with a 1.5 T mag-

net and open source software. The resonant frequency of the conventional 1H RF coils 

(~63.8 MHz) has been retuned to the resonant frequency  of 19F (~60 MHz). To minimize the consump-

tion of fluorinated gas, a gas mixture installation was designed and tested on one healthy volunteer. 

Two methods for assessing pulmonary function were implemented: wash -in/wash -out dynamics and 

single -breath imagi ng. The wash -in/wash -out dynamics technique was implemented using short 

breaths of the gas mixture (70% OFCB and 30% O2) and then air, respectively. The single -breath 

imaging was realized on one prolonged inhalation and exhalation of the gas mixture.  

Resul ts.  The t-maps (effective time maps) and FV -maps (fractional ventilation maps) of the 

lungs were constructed. The FV values of the lungs were calculated: FV wash -in = 0.30 Ñ 0.06 and FVinsp  

= 0.34 Ñ 0.06 (for the wash-in and single -breath method, respective ly); FV wash -out = 0.35 Ñ 0.04 and 

FVexp = 0.45 Ñ 0.06 (for the wash-out and single -breath method, respectively).  

Discussion.  This work builds on our previous work that assessed lung function with OFCB us-

ing 19F MRI at 0.5 T. In this paper, we implemented t he 19F MRI studies for the assessment of pul-

monary function on a 1.5 T MRI scanner. We solved the problem of retuning the RF coils to the 19F 

resonant frequency and developed a gas delivery system that can be used repeatedly for different pa-

tients ð just r eplace the nozzle to inhale/exhale the gas mixture. We showed that the FV values cal-

culated for a healthy volunteer are standard and were obtained previously using another fluorinated 

gas perfluoropropane.  

Conclusion.  We conclude that the use of OFCB provi des informative 19F MR images for the as-

sessment of pulmonary function at 1.5 T.  

 

Keywords:  19F MRI, lungs, octafluorocyclobutane, wash -in, wash -out, single -breath.  
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ȰȴȹȬȸȴɃȱȽȶȬɋ 19F ȸȼȾ ȮȴȳȿȬȷȴȳȬɂȴɋ ȷȱȯȶȴɁ Ƚ ȴȽȻȺȷɈȳȺȮȬȹȴȱȸ  

ȺȶȾȬɀȾȺȼɂȴȶȷȺȭȿȾȬȹȬ Ȯ ȸȬȯȹȴȾȹȺȸ ȻȺȷȱ 1.5 Ⱦȷ 

 

ȯɟɗɫɑɎ ȸ.Ȯ.1, ȻɌɎɗɚɎɌ Ⱥ.Ƚ.1,2, ȼɟɐɑəɖɚ Ȭ.Ɋ.3, ȺɒɔɏɌəɚɎ ȼ.ȸ.4, ȰɘɔɞɜɔɑɎ Ȱ.Ƚ.5,  

ȻɔɝɞɜɌɖ Ȭ.ȯ.5, ȼɫɍɔɖɚɎ ȶ.ȹ.5, ȾɌɜɌɝɚɎ Ȯ.Ȼ.5,6, ȻɔɜɚɏɚɎ Ɋ.Ȭ.2 

 
1 ð  ɀɌɖɟɗɨɞɑɞ ɠɟəɐɌɘɑəɞɌɗɨəɚɕ ɘɑɐɔɢɔəɧ, ȸɚɝɖɚɎɝɖɔɕ ɏɚɝɟɐɌɜɝɞɎɑəəɧɕ ɟəɔɎɑɜɝɔɞɑɞ ɔɘ. ȸ.Ȯ. ȷɚɘɚəɚɝɚɎɌ. ɏ. ȸɚɝɖɎɌ, ȼɚɝɝɔɫ. 

2 ð  ɀɔɓɔɣɑɝɖɔɕ ɠɌɖɟɗɨɞɑɞ, ȸɚɝɖɚɎɝɖɔɕ ɏɚɝɟɐɌɜɝɞɎɑəəɧɕ ɟəɔɎɑɜɝɔɞɑɞ ɔɘ. ȸ.Ȯ. ȷɚɘɚəɚɝɚɎɌ. ɏ. ȸɚɝɖɎɌ, ȼɚɝɝɔɫ. 

3 ð ȹɌɟɣəɚ-ɔɝɝɗɑɐɚɎɌɞɑɗɨɝɖɔɕ ɔəɝɞɔɞɟɞ ɠɔɓɔɖɚ-ɡɔɘɔɣɑɝɖɚɕ ɍɔɚɗɚɏɔɔ ɔɘ. Ȭ.ȹ. ȭɑɗɚɓɑɜɝɖɚɏɚ ȸɚɝɖɚɎɝɖɚɏɚ ɏɚɝɟɐɌɜɝɞɎɑəəɚɏɚ ɟəɔɎɑɜ-

ɝɔɞɑɞɌ ɔɘ. ȸ.Ȯ. ȷɚɘɚəɚɝɚɎɌ. ɏ. ȸɚɝɖɎɌ, ȼɚɝɝɔɫ. 

4 ð Ȯɧɝɤɔɕ ɡɔɘɔɣɑɝɖɔɕ ɖɚɗɗɑɐɒ ȼɚɝɝɔɕɝɖɚɕ ɌɖɌɐɑɘɔɔ əɌɟɖ, ȼɚɝɝɔɕɝɖɔɕ ɡɔɘɔɖɚ-ɞɑɡəɚɗɚɏɔɣɑɝɖɔɕ ɟəɔɎɑɜɝɔɞɑɞ ɔɘ. ȸɑəɐɑɗɑɑɎɌ.  

ɏ. ȸɚɝɖɎɌ, ȼɚɝɝɔɫ. 

5 ð ȺȺȺ çȽ.Ȼ. ȯȱȷȻȴȶè. ɏ. ȸɚɝɖɎɌ, ȼɚɝɝɔɫ. 

6 ð ɀɑɐɑɜɌɗɨəɧɕ ɔɝɝɗɑɐɚɎɌɞɑɗɨɝɖɔɕ ɢɑəɞɜ ɛɜɚɍɗɑɘ ɡɔɘɔɣɑɝɖɚɕ ɠɔɓɔɖɔ ɔ ɘɑɐɔɢɔəɝɖɚɕ ɡɔɘɔɔ ȼɚɝɝɔɕɝɖɚɕ ɌɖɌɐɑɘɔɔ əɌɟɖ.  

ɏ. ɃɑɜəɚɏɚɗɚɎɖɌ, ȼɚɝɝɔɫ. 

 

ɑɗɨ. Ȼɚɗɟɣɑəɔɑ ɐɌəəɧɡ ɚ ɠɟəɖɢɔɚəɌɗɨəɚɘ ɝɚɝɞɚɫəɔɔ ɗɑɏɖɔɡ ɣɑɗɚɎɑɖɌ ɝ ɛɚɘɚɥɨɪ ɚɖ-

ɞɌɠɞɚɜɢɔɖɗɚɍɟɞɌəɌ (C4F8, Ⱥɀɂȭ) ɘɑɞɚɐɚɘ 19F ȸȼȾ Ɏ ɘɌɏəɔɞəɚɘ ɛɚɗɑ 1.5 Ⱦɗ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. ȼɌɍɚɞɌ ɛɜɚɎɑɐɑəɌ əɌ ɗɌɍɚɜɌɞɚɜəɚɘ ɝɞɑəɐɑ 1.5 Ⱦɗ ȸȼ-

ɞɚɘɚɏɜɌɠɌ ɝ ɚɞɖɜɧɞɧɘ ɛɜɚɏɜɌɘɘəɧɘ ɚɍɑɝɛɑɣɑəɔɑɘ. ȼɑɓɚəɌəɝəɌɫ ɣɌɝɞɚɞɌ ɝɞɌəɐɌɜɞ-

əɧɡ (ɠɔɜɘɑəəɧɡ) ɜɌɐɔɚɣɌɝɞɚɞəɧɡ ɖɌɞɟɤɑɖ, ɜɌɍɚɞɌɪɥɔɡ əɌ ɜɑɓɚəɌəɝəɚɕ ɣɌɝɞɚɞɑ ɫɐɑɜ 1H 

(~63,8 ȸȯɢ), ɛɑɜɑəɌɝɞɜɚɑəɌ əɌ ɜɑɓɚəɌəɝəɟɪ ɣɌɝɞɚɞɟ ɫɐɑɜ 19F (~60 ȸȯɢ). Ȱɗɫ ɘɔəɔɘɔɓɌɢɔɔ ɛɚ-

ɞɜɑɍɗɑəɔɫ ɠɞɚɜɔɜɚɎɌəəɚɏɚ ɏɌɓɌ ɝɛɜɚɑɖɞɔɜɚɎɌəɌ ɔ ɔɝɛɧɞɌəɌ ɟɝɞɌəɚɎɖɌ ɏɌɓɚɎɚɕ ɝɘɑɝɔ əɌ ɚɐəɚɘ 

ɓɐɚɜɚɎɚɘ ɐɚɍɜɚɎɚɗɨɢɑ. ȼɑɌɗɔɓɚɎɌəɧ ɐɎɌ ɘɑɞɚɐɌ ɚɢɑəɖɔ ɠɟəɖɢɔɚəɌɗɨəɚɏɚ ɝɚɝɞɚɫəɔɫ ɗɑɏɖɔɡ, ɚɝ-

əɚɎɌəəɧɑ əɌ ɛɚɗɟɣɑəɔɔ ɝɑɜɔɕ 19F ȸȼȾ ɔɓɚɍɜɌɒɑəɔɕ, ɖɚɞɚɜɧɑ ɚɞɜɌɒɌɪɞ əɌɖɚɛɗɑəɔɑ ɔ ɎɧɘɧɎɌ-

əɔɑ ɠɞɚɜɔɜɚɎɌəəɚɏɚ ɏɌɓɌ ɛɜɔ ɝɎɚɍɚɐəɚɘ ɐɧɡɌəɔɔ (wash-in ɔ wash-out ɛɜɚɢɑɝɝɧ ɝɚɚɞɎɑɞɝɞɎɑə-

əɚ), Ɍ ɞɌɖɒɑ ɛɜɔ ɚɐɔəɚɣəɚɘ ɐɧɡɌəɔɔ ɏɌɓɚɎɚɕ ɝɘɑɝɔ (ɘɑɞɚɐɔɖɌ single-breath). ȸɑɞɚɐɔɖɌ wash-

in/wash -out ɜɑɌɗɔɓɚɎɌəɌ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɖɚɜɚɞɖɔɡ ɎɐɚɡɚɎ ɏɌɓɚɎɚɕ ɝɘɑɝɔ (70% Oɀɂȭ ɔ 30% 

O2), Ɍ ɓɌɞɑɘ ɎɚɓɐɟɡɌ, ɝɚɚɞɎɑɞɝɞɎɑəəɚ. ȸɑɞɚɐɔɖɌ single-breath ɚɝɟɥɑɝɞɎɗɑəɌ əɌ ɚɐəɚɘ ɛɜɚɐɚɗɒɔ-

ɞɑɗɨəɚɘ Ɏɐɚɡɑ ɔ Ɏɧɐɚɡɑ ɏɌɓɚɎɚɕ ɝɘɑɝɔ. 

ȼɑɓɟɗɨɞɌɞɧ. Ȼɚɝɞɜɚɑəɧ t-ɖɌɜɞɧ (ɖɌɜɞɧ ɩɠɠɑɖɞɔɎəɚɏɚ Ɏɜɑɘɑəɔ) ɔ FV-ɖɌɜɞɧ (ɖɌɜɞɧ ɣɌ-

ɝɞɔɣəɚɕ Ɏɑəɞɔɗɫɢɔɔ) ɗɑɏɖɔɡ. ȼɌɝɝɣɔɞɌəɧ ɓəɌɣɑəɔɫ ɣɌɝɞɔɣəɚɕ Ɏɑəɞɔɗɫɢɔɔ ɗɑɏɖɔɡ: FVwash -in = 

0.30 Ñ 0.06 and FVinsp  = 0.34 Ñ 0.06 (ɐɗɫ ɘɑɞɚɐɌ wash-in ɔ single-breath ɝɚɚɞɎɑɞɝɞɎɑəəɚ); FVwash -out 

= 0.35 Ñ 0.04 ɔ FVexp = 0.45 Ñ 0.06 (ɐɗɫ ɘɑɞɚɐɌ wash-out ɔ single-breath ɝɚɚɞɎɑɞɝɞɎɑəəɚ). 

Ⱥɍɝɟɒɐɑəɔɑ. ȰɌəəɌɫ ɜɌɍɚɞɌ ɚɝəɚɎɌəɌ əɌ ɜɑɓɟɗɨɞɌɞɌɡ əɌɤɑɕ ɛɜɑɐɧɐɟɥɑɕ ɜɌɍɚɞɧ, Ɏ ɖɚ-

ɞɚɜɚɕ ɚɢɑəɔɎɌɗɚɝɨ ɠɟəɖɢɔɚəɌɗɨəɚɑ ɝɚɝɞɚɫəɔɑ ɗɑɏɖɔɡ ɣɑɗɚɎɑɖɌ ɘɑɞɚɐɚɘ 19F ȸȼȾ Ɏ ɘɌɏəɔɞəɚɘ 

ɛɚɗɑ 0.5 Ⱦɗ ɝ ɛɚɘɚɥɨɪ ɠɞɚɜɔɜɚɎɌəəɚɏɚ ɏɌɓɌ Ⱥɀɂȭ. Ȯ ɩɞɚɕ ɝɞɌɞɨɑ ɘɧ ɛɜɚɎɑɗɔ 19F ȸȼȾ ɔɝɝɗɑɐɚ-

ɎɌəɔɫ ɐɗɫ ɚɢɑəɖɔ ɠɟəɖɢɔɔ ɗɑɏɖɔɡ əɌ ȸȼ ɞɚɘɚɏɜɌɠɑ ɝ Ɏɑɗɔɣɔəɚɕ ɘɌɏəɔɞəɚɏɚ ɛɚɗɫ 1.5 Ⱦɗ. ȸɧ 

ɜɑɤɔɗɔ ɛɜɚɍɗɑɘɟ ɛɑɜɑɝɞɜɚɕɖɔ 1H ȼɃ ɖɌɞɟɤɑɖ əɌ ɜɌɍɚɞɟ əɌ ɜɑɓɚəɌəɝəɚɕ ɣɌɝɞɚɞɑ ɫɐɑɜ 19F ɔ ɜɌɓ-

ɜɌɍɚɞɌɗɔ ɝɔɝɞɑɘɟ ɛɚɐɌɣɔ ɏɌɓɚɎɚɕ ɝɘɑɝɔ, ɖɚɞɚɜɟɪ ɘɚɒəɚ ɔɝɛɚɗɨɓɚɎɌɞɨ əɑɚɐəɚɖɜɌɞəɚ ɐɗɫ ɜɌɓəɧɡ 

ɛɌɢɔɑəɞɚɎ ð ɐɚɝɞɌɞɚɣəɚ ɓɌɘɑəɔɞɨ əɌɝɌɐɖɟ ɐɗɫ ɎɐɚɡɌ/ɎɧɐɚɡɌ. ȸɧ ɛɚɖɌɓɌɗɔ, ɣɞɚ ɓəɌɣɑəɔɫ ɣɌ-

ɝɞɔɣəɚɕ Ɏɑəɞɔɗɫɢɔɔ ɗɑɏɖɔɡ (FV), ɜɌɝɝɣɔɞɌəəɧɑ ɐɗɫ ɓɐɚɜɚɎɚɏɚ ɐɚɍɜɚɎɚɗɨɢɌ, ɫɎɗɫɪɞɝɫ ɞɔɛɚɎɧɘɔ 

ɔ ɍɧɗɔ ɛɚɗɟɣɑəɧ ɜɌəɑɑ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɐɜɟɏɚɏɚ ɠɞɚɜɔɜɚɎɌəəɚɏɚ ɏɌɓɌ ɛɑɜɠɞɚɜɛɜɚɛɌəɌ. 

ȳɌɖɗɪɣɑəɔɑ. Ȼɜɔɘɑəɑəɔɑ ɏɌɓɌ Ⱥɀɂȭ ɛɚɓɎɚɗɫɑɞ ɛɚɗɟɣɌɞɨ ɔəɠɚɜɘɌɞɔɎəɧɑ 19F ȸȼȾ- ɔɓɚɍ-

ɜɌɒɑəɔɫ ɗɑɏɖɔɡ ɐɗɫ ɚɢɑəɖɔ ɔɡ ɠɟəɖɢɔɚəɌɗɨəɚɏɚ ɝɚɝɞɚɫəɔɫ Ɏ ɘɌɏəɔɞəɚɘ ɛɚɗɑ 1.5 Ⱦɗ. 

 

ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: 19F ȸȼȾ, ɗɑɏɖɔɑ, ɚɖɞɌɠɞɚɜɢɔɖɗɚɍɟɞɌə, əɌɖɚɛɗɑəɔɑ, ɎɧɘɧɎɌəɔɑ, ɚɐɔəɚɣ-

əɚɑ ɐɧɡɌəɔɑ. 
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he effectiveness of pulmonary diagnos-

tics in magnetic resonance imaging 

(MRI) can be improved by inhaling inert 

fluorinated gases [1,2]. In this case, 

MRI study is performed at the Larmor 

frequency of fluorine -19 nuclei (19F), which is 

not a standard function for clinical MR scan-

ners. This feature significantly narrows the ca-

pabilities of the 19F MRI method, however, it 

can be realized on different MRI scanners due to 

the following statements.  

The gyromagnetic ratio Ȃ for the 19F nu-

cleus is 40.05 MHz/T, which is only 6.3% less 

than Ȃ for the 1H nucleus (42.57 MHz/T). This 

causes a slight difference in the resonance fre-

quencies for 19F and 1H nuclei on clinical MR 

scanners [3]. So, for example, i n a magnetic 

field of 1.5 T, the difference in frequencies for 

19F and 1H nuclei is only ~3.78 MHz. Thus, the 

standard radiofrequency (RF) coils, originally 

produced to operate at the resonant frequency 

of 1H, can be used for 19F MRI. Only minor 

modificati ons to their oscillating circuit are re-

quired, for example by changing the capacitor 

values (usually by increasing the capacitance) 

and then adjusting the reflection coefficient S11 

and transmission coefficient S21. Additionally, 

it is preferable to have a  broadband transmitter, 

as well as the ability to change the operating 

frequency in the software.  

The gases initially used in 19F MRI of the 

lungs were originally utilized in the treatment of 

retinal detachment. In 1969, Norton E. pio-

neered the intravitrea l injection of an expanding 

gas, sulfur hexafluoride (SF6), for prolonged ad-

aptation at the edge of a retinal tear [4]. Subse-

quently, perfluorinated gases such as perfluo-

romethane (CF4), perfluoroethane (C2F6), per-

fluoropropane (C3F8), perfluorobutane (C4F 10), 

and octafluorocyclobutane (C4F8) were incorpo-

rated into ophthalmic practice [5]. These gases 

are colorless, odorless and chemically inert, 

rendering them invaluable in vitreoretinal sur-

gery, as endorsed by the Ministry of Health of 

the Russian Federat ion through Order No. 902n 

dated November 12, 2012.  

The most commonly used fluorinated gas-

es in 19F MRI of the lungs are sulfur hexafluo-

ride (SF6) and perfluoropropane (C3F8, PFP). 

Using these gases, the functional properties of 

the lungs are determined by  calculating the per-

centage of ventilation defects, assessing regional 

ventilation, constructing fractional ventilation 

maps (FV -maps), ventilation/perfusion maps 

(V/Q -maps), effective time maps ( t-maps) of gas 

accumulation (wash -in) and its removal from 

the lungs (wash -out) [6 -11]. The studied param-

eters were assessed both in healthy volunteers 

and in patients with COPD, asthma, cystic fi-

brosis, etc [12 -14]. Significant differences in the 

studied parameters were shown for healthy 

lungs and lungs with patho logies.  

Our previous studies of the lungs in mag-

netic fields of 0.5 T (in humans) and 7 T (in la-

boratory rats) showed that octafluorocyclobu-

tane (C4F8, OFCB, Russian Freon R318C) is a 

promising fluorinated gas for 19F pulmonary 

MRI [15,16]. Being domestica lly produced in 

Kirovo -Chepetsk, OFCB turns out to be more 

convenient to use than SF6 and C3F8. In addi-

tion, the favorable relaxation ti mes (T1 å T2 å 

50 ms) are well suited to the 19F MRI tech-

nique, thereby reducing the requirements for 

gradient system and pulse sequences. Safety 

information regarding OFCB can be accessed in 

a research paper from 1960 [17]. In our previ-

ous work, we demons trated the great potential 

of using OFCB gas for assessment of lung func-

tion in humans at 0.5 T [18].  

In this paper, we report the usage of 

OFCB gas in 19F MRI of human lungs at 1.5 T. 

The main tasks that are solved in this work is 

the retuning of the oper ating frequency of the 

transmit -receive path of the MR scanner; the 

development and production of a specialized 

system for delivering respiratory mixture (OFCB 

and O2) to the human lungs; the construction 

of t-maps and FV -maps of the lungs of a 

healthy vol unteer.  

Materials and methods.  

MRI system. The work was carried out at 

çS.P. HELPICè LTD (Moscow, Russia), where the 

laboratory stand of the MR scanner XGY Su-

perScan 1.5 T (Ningbo Xingaoyi Magnetism Cor-

poration Ltd., China) is located. The MR scan-

ner is eq uipped with an MSM -TN-150AM -D 1.5T 

magnet (Mitsubishi Electric Corp., Japan), an 

EVO spectrometer (MR Solutions Ltd., UK) and 

a QDCM -800 gradient amplifier (Performance 

Control Inc., USA) with a maximum gradient 

amplitude of 30 mT/m. The MR scanner is op-

erated using open software, which is controlled 

T 
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with a software shell created by the employees 

of çS.P. HELPICè LTD.  

RF coils. For 19F pulmonary studies, two 

RF coils were used. One RF coil is a whole -body 

transmitter, inserted into the bore of the mag-

net.  Another RF coil is a body receiver that sur-

rounds the chest.  

The transmitter RF coil is a high -pass 

quadrature birdcage coil with an internal diam-

eter of 60 cm. It has 16 strings and, according-

ly, 16 capacitors on upper and lower rings. 

These capacitors determine the resonant fre-

quency of the transmitter RF coil. For 1H ( ~63.8 

MHz), the value of each capacitor is 78 pF (two 

capacitors of 39 pF connected in parallel). The 

frequency tuning of the transmitter RF coil to 

~60.0 MHz was carried inside the RF co pper 

screen (for imitation    the RF  screen   located   in  

the magnet) with the help of vector network 

analyzer Rohde&Schwarz ZNB4 (Germany). As a 

result, 15 pF was added for each capacitor, so 

that the total capacitance was 93 pF (two capac-

itors of 39 pF a nd one capacitor of 15 pF con-

nected in parallel). For a precise adjusting of the 

coefficients S11 and S21, pieces of non -

magnetic coaxial cable were used as additional 

capacitors. This solution has sufficient flexibility 

in the choice of capacitor values a nd sufficient 

dielectric strength. At 19F resonant frequency 

(~60.0 MHz), S11 was better than -15 dB. De-

coupling between the ports of the tuned RF coil 

was more than 30 dB.  

The power divider (90Á hybrid coupler) was 

rebuilt by changing the values of induct ances. 

As a result, at 19F resonant frequency the de-

coupling between the ports was more than 30 

dB, S11 and S22 were better than -20 dB, am-

plitude imbalance was less than 0.1 dB.  

The receiver RF coil is a 4 -channel Rx coil. 

The frequency tuning was carried  out under the 

load, which was a plastic container filled with 

~10 L water. The impedances of the ports at 

~60.0 MHz were measured with the help of the 

Rohde&Schwarz ZNB4 and new matching RF 

circuits were calculated and then changed. The 

decoupling between  the channels in the coilõs 

design is frequency -independent ð therefore, it 

did not have to be changed.  

In vitro 19F MRI. The operation of all RF 

communication elements (transmit -receive path, 

amplifier) and RF coils (transceiver, receiver) at 

~60.0 MHz wa s tested on a phantom, which was 

an inflatable balloon of ~7L filled with OFCB 

gas. The 19F MR images of the balloon were ob-

tained using 2D spoiled gradient echo (RF -

spoiled GRE) pulse sequence with the following 

scan parameters: TR: 15 ms, TE: 5.4 ms, FA:  

40Á, number of slices: 1, slice thickness: 35 cm, 

FOV: 50 cm Į 50 cm, matrix: 200 Į 200, spatial 

resolution: 0.25 cm Į 0.25 cm, number of repe-

titions: 4, bandwidth: 25 kHz , scan time: 12 s. 

19F MR images of the phantom were obtained 

in axial, coronal and  sagittal projections.  

Gas delivery system. To minimize the con-

sumption of OFCB, as well as to avoid excessive 

emissions of fluorinated gas into the atmos-

phere (the gas is a greenhouse gas), a special-

ized system for delivering respiratory mixture to 

the hu man lungs has been developed and pro-

duced. The block diagram of a system for deliv-

ering respiratory mixture (70% OFCB and 30% 

O2) to the human lungs is presented in Fig. 1.  

It is a closed breathing circuit and con-

sists of the following blocks connected in series: 

an oxygen concentrator, a fluorinated gas cylin-

der, an oxygen gas analyzer, a gas mixture res-

ervoir, breathing tubes, a moisture collector, a 

carbon dioxide absorbent, control shut -off 

valves and inhalation/exhalation valves, and a 

breathing mask. Oxygen was produced using a 

JAY-10 concentrator (Longfian Scitech Co, Ltd, 

China) with a purity of 95%. OFCB (refrigerant 

R318C) with a purity of 99.99% was purchased 

from çFire Safety Center LLCè (Russia). 

Oxygen concentrator and the cylinder with 

OFCB ar e connected through flexible tubes to a 

gas mixture reservoir ð oxygen pillow 42 L 

(Matwave, USA). Control shut -off valves are in-

stalled at the outlet of the oxygen concentrator 

and the OFCB cylinder. Mixing of gases occurs 

under the control of the oxygen  gas analyzer 

PKG-4 N-K-P (JSC Eksis, Russia), which 

measures the concentration of O2 in the gas 

mixture reservoir. Adjustment of inhalation 

from the reservoir is carried out using manual 

control, implemented by a flexible tube at the 

end of which there is  a syringe with a volume of 

20 ml. This design allows, by moving the piston 

up/down in the syringe, to open the flow of the 

gas mixture during inhalation and close it dur-

ing exhalation, respectively. After the manual 

control valve, there is one of the flex ible tubes 

(inspiratory tube) of the breathing circuit (inter-

nal diameter 22 mm), connected to the Y -

shaped connector of the inspiratory and expira-

tory tubing. The output of the Y -connector is 

connected to a non -vented nasal mask JOYCE 

clinic FF (Lºwenstein Medical, Germany) of a 

specific size (S, M, L) depending on the volun-

teer being studied. The exhalation tube is con-

nected to a moisture collector and to the con-

tainer with soda lime absorbent (Alba 

Healthcare, USA) to absorb exhaled CO2, after 

which it i s connected to the gas mixture reser-

voir. During the 19F pulmonary MRI, the oxy-

gen content in the gas mixture reservoir is con-

stantly measured (using the oxygen gas analyz-

er PKG -4 N-K-P). If the oxygen content in the 

gas mixture drops, then for the next ex periment 

the oxygen is added through the oxygen concen  
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trator to 30% in the gas mixtur e. 

In vivo 19F MRI. In vivo 19F MRI studies 

were conducted on one healthy volunteer ð a 

19 -year -old man, without bad habits and 

acute/chronic lung diseases. Before conducting 

19F MRI of the lungs, his written informed con-

sent was obtained regarding volunta ry partici-

pation in the experiment. In all other respects, 

we were guided by the principles of the World 

Medical Association Declaration of Helsinki from 

1964: ethical principles for medical research 

involving human subjects.  

Two methods were implemented t o assess 

the lung function, based on obtaining a series of 

19F MR images of the lungs: wash -in/wash -out 

dynamics and single -breath imaging. For both 

techniques, the 19F MR images were acquired 

in the coronal projection using RF -spoiled GRE 

with the followi ng scan parameters: TR: 6 ms, 

TE: 2.0 ms, FA: 30Á, number of slices: 1, slice 

thickness: 35 cm, FOV: 35 cm Į 35 cm, matrix: 

60 Į 60, spatial resolution: 0.58 cm Į 0.58 cm, 

number of repetitions: 14, bandwidth: 25 kHz, 

scan time: 5 s.  

Wash -in/wash -out dynam ics. Wash -

in/wash -out dynamics reflects the accumula-

tion of the fluorinated gas in the lungs during 

free breathing of the gas mixture and its remov-

al from the lungs during free breathing of air. To 

implement the wash -in/wash -out technique, 

during the first  scan (~5 s) the volunteer took a 

normal breath of the gas mixture and held his 

breath; during the next scan ( ~5 s) he exhaled 

slowly. In total, the volunteer took seven inhala-

tions and exhalations of the gas mixture. As a 

result, fourteen 19F MR images of  inhala-

tions/exhalations were obtained to evaluate the 

wash -in process. After, the volunteer took nine 

inhalations and exhalations from the air. In this 

case, eighteen 19F MR images were obtained to 

evaluate the wash -out process. The total scan 

time was 2 min 40 s.  

Single -breath imaging. The single -breath 

technique was proposed by us in our paper on 

the use of OFCB at 0.5 T [18]. It is carried out 

in one respiratory cycle without holding the 

breath, while the subject takes the deepest and 

longest possible b reath of the gas mixture, after 

which he makes the same deep and long expira-

tion. The total time of this study depends on the 

subject, in our case it was 1 min 20 s ( 40 s for 

inhalation and  ~40 s for exhalation), during 

which a series of sixteen 19F MR i mages was 

obtained.  

Image Processing and Analysis. The anal-

ysis of the obtained data was carried out in Py-

thon 3.8. To evaluate the wash -in/wash -out 

dynamics, only the 19F MR images obtained 

during inhalation of the gas mixture/air were 

used. For single -br eath imaging, the entire se-

 

Fig. 1 (ȼɔɝ. 1) 

Fig. 1.      Diagram.         

Block diagram of a system for delivering respiratory mixture to the human lungs.  

ȼɔɝ. 1.     ȰɔɌɏɜɌɘɘɌ.        

ȽɞɜɟɖɞɟɜəɌɫ ɝɡɑɘɌ ɝɔɝɞɑɘɧ ɐɚɝɞɌɎɖɔ ɐɧɡɌɞɑɗɨəɚɕ ɝɘɑɝɔ Ɏ ɗɑɏɖɔɑ ɣɑɗɚɎɑɖɌ. 

http://www.rejr.ru/


 

 

   RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY  

| www.rejr.ru | REJR. 2024; 14 (2):57-68       DOI: 10.21569/2222-7415-2024-14-2-57-68                    62 
 

 

ries of 19F MR images was applied.  

First, the effective time maps reflecting the 

effective time of accumulation of the 19F NMR 

signal in the lungs ( twash -in -maps and tinsp -maps) 

and its washout from the lungs ( twash -out -maps 

and  texp-maps) were calculated. Then, the frac-

tional vantilation maps were built: FV wash -in -

maps and FV insp -maps (FV wash -out -maps and 

FVexp-maps) reflecting the amount of gas in-

haled (exhaled) to a unit volume of lungs per 

unit of time.  

A description of the m ethodology for cal-

culating t-maps and FV -maps has been pre-

sented previously in several papers [8,12,18,19] 

and is presented in a short form here.  

To analyze the obtained data, the entire 

series of 19F MR images was divided into two 

series corresponding to the wash -in or single -

breath inspiration process and wash -out or sin-

gle-breath expiration process, after which the 

signal was approximated using the following 

functions:  

(1), 

where Si n and S out  are the signal intensity dur-

ing wash -in or single -breath insp iration process 

and wash -out or single -breath expiration pro-

cess, respectively; S0 and S nois e are approxima-

tion constants corresponding to the maximum 

intensity of the fluorinated signal in the lungs 

and the noise signal, respectively; tin  and tout  are 

the  effective time of accumulation of the fluori-

nated signal in the lungs (wash -in or single -

breath inspiration process) and its wash -out (or 

single -breath expiration process) from the 

lungs, respectively.  

The signal intensity in a series of MR im-

ages can als o be described using the following 

system of equations:  

 (2), 

where FV in  and FV out are the fractional ventila-

tion parameters corresponding to the ratio of 

the amount of çnewè gas entering a voxel at each 

breath during the wash -in or single -breath in-

spirat ion process and during the wash -out or 

single -breath expiration process, respectively, to 

the total amount of gas in each voxel; nin and 

nout are the number of breaths during the 

wash -in or single -breath inspiration process 

and wash -out or single -breath ex piration pro-

cess, respectively.  

As the first MR images (during first inspi-

ration) were obtained after 5 s, using formulas 

(S2) we can obtain the following equation:  

       (3) 

The SNR values in the 19F MR images 

were estimated in the ImageJ 1.51j8 softwar e 

[20] according to the following formula:  

 (4), 

where S(i,j) ð is the signal intensity in the 

measured voxel (i,j), S noise  ð is the value of noise 

measured in the background region, s-noise ð is 

the standard deviation of the noise in the given 

background  region.  

Results.  

Fig. 2a shows a photo of a phantom locat-

ed inside the receiver RF coil in the MR scanner. 

In Fig. 2b -2d, the 19F MR images obtained from 

the phantom are presented in three orthogonal 

projections. The images were obtained without 

visible d istortions and artifacts with a maxi-

mum SNR = 120 (Fig. 2e). The 19F NMR signal 

registration area corresponds to the internal 

dimensions of the receiver RF coil and is suffi-

cient to scan human lungs. According to the 

reference data [21,22], the average dim ensions 

of a human lung are: 180 -210 mm (height) Į 

100 -123 mm (width) Į 127-180 mm (depth).  

Fig. 3a and Fig. 4a show the 19F MR im-

ages of the lungs of a healthy volunteer ob-

tained during the implementation of the wash -

in/wash -out and single -breath techniqu es, re-

spectively. The graphs of the relative intensity of 

the 19F NMR signal in a time series of 19F MR 

images are shown in Fig. 3b and 3c for the 

wash -in and wash -out processes, respecively, as 

well as in Fig. 4b and 4c ð for the one deep in-

spiration and expiration phases of the single -

breath imaging technique, respectively.  

The ȓ-maps of the effective time of the ac-

cumulation/excretion of the OFCB gas in the 

lungs of a healthy volunteer were constructed, 

the results are presented in Fig. 5a. In Fig. 5b, 

the FV -maps are shown. Density distribution 

histograms of the FV values i n the lungs are 

presented in Fig. 6. Table ʈ1 shows the calcu-

lated mean and median FV values obtained for 

the wash -in/wash -out dynamics experiment 

and for single -breath imaging technique.  

Discussion.  

This work builds on previous studies that 

proposed asses sing lung function using 19F 

MRI. The technique consists of breathing a gas 

mixture (fluorinated gas and O2) at certain 

points in time, simultaneously with MR scan-

ning of the lungs. This requires a multinuclear 

MR scanner, a specialized fluorinated gas and  a 

system for delivering respiratory mixture.  

Fluorine -19 nucleus has a huge ad-

vantage over other  MR  active nuclei because   it  
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resonates at a frequency that is only 6% lower 

tha n that of 1H nuclei. Therefore, if the MR 

scanner is not a multinuclear (as in our case), 

the following problems arise. It is necessary to 

find out whether the transmitter can emit at the 

resonant frequency of 19F and determine 

whether it is possible to ch ange the operating 

frequency of the MR scanner? These capabilities 

were present for our device. The next point is 

the presence of RF coils operating at the reso-

nant frequency of 19F. The manufacturers of 

the MR scanners usually offer such coils, but if 

it is not possible to purchase them, then the 

conventional 1H RF coils can be used for these 

purposes. It is enough to make minor changes 

to the RF elements of the oscillating circuits of 

the RF coils, as well as additional RF compo-

nents, in our case it was t he power divider.  

The choice of the fluorinated gas is the 

next important issue for pulmonary 19F MRI. 

Sulfur hexafluoride (SF6) and perfluoropropane 

(C3F8, PFP) are the most common gases used 

for this purpose [1,13,23]. Recently, another 

fluorinated gas w as used for 19F MRI of lungs ð 

octafluorocyclobutane (C4F8, OFCB). Our works 

at 0.5 T and 7 T [15,18,24] and a work by other 

authors at 3 T [25] have shown great potential 

for its application not only for lung imaging, but 

also for assessing pulmonary func tion. In this 

paper, we  report   on  the use   of  OFCB gas in a  

 

Fig. 2 Ɍ (ȼɔɝ. 2 Ɍ) 

 

Fig. 2 b (ȼɔɝ. 2 ɍ) 

 

Fig. 2 ɝ (ȼɔɝ. 2 Ɏ) 

 

Fig. 2 d (ȼɔɝ. 2 ɏ) 

 

Fig. 2 e (ȼɔɝ. 2 ɐ) 

Fig. 3.       The results of in vitro 19F MRI studies.      

a ð Photo of a phantom ð an inflatable ballon filled with OFCB and located in the MR scann er.  

b-d ð 19F MR images of the phantom in axial, coronal and sagittal slices, respectively.  

e ð Scale of the SNR values in 19F MR images of the phantom.   

ȼɔɝ. 3.  ȼɑɓɟɗɨɞɌɞɧ in vitro 19F ȸȼȾ ɔɝɝɗɑɐɚɎɌəɔɕ. 

Ɍ ð ɀɚɞɚɏɜɌɠɔɫ ɠɌəɞɚɘɌ ð əɌɐɟɎəɚɕ ɍɌɗɗɚə, ɓɌɛɚɗəɑəəɧɕ ɏɌɓɚɘ Ⱥɀɂȭ ɔ ɜɌɝɛɚɗɚɒɑəəɧɕ Ɏ ȸȼ-

ɞɚɘɚɏɜɌɠɑ. 

ɍ-ɏ ð 19F ȸȼȾ-ɔɓɚɍɜɌɒɑəɔɫ ɠɌəɞɚɘɌ Ɏ ɌɖɝɔɌɗɨəɚɕ, ɖɚɜɚəɌɗɨəɚɕ ɔ ɝɌɏɔɞɞɌɗɨəɚɕ ɛɗɚɝɖɚɝɞɫɡ, ɝɚɚɞɎɑɞ-

ɝɞɎɑəəɚ. 

ɐ ð ɄɖɌɗɌ ɓəɌɣɑəɔɕ SNR əɌ 19F ȸȼȾ-ɔɓɚɍɜɌɒɑəɔɫɡ ɠɌəɞɚɘɌ. 
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magnetic field of 1.5 T.  

Note that the fluorinated gases are inert 

and safe for the living organism. However, they 

are greenhouse gases, and therefore it is advis-

able to limit their release into the environment. 

In this regard, in this work, a system for deliver-

ing a gas  mixture (70% OFCB and 30% O2) to 

the human lungs was designed and produced. It 

operates on the principle of a closed breathing 

circuit, used in particular during artificial venti-

lation of the lungs, thereby minimizing the con-

sumption of fluorinated gas. T he gas delivery 

system is practical and can be used for different 

patients ð just replace the nozzle to in-

hale/exhale the gas mixture, which is in direct 

contact with the patient's mouth.  

The supply of the respiratory mixture to 

the lungs is controlled man ually by moving the 

piston up/down in the syringe. The advantage 

of this design is that the volunteer controls the 

gas mixture supply and inhales as much gas 

mixture as he can inhale. The disadvantage is 

the lack of synchronization with the supplied 

pulse sequence. With synchronization, the pro-

cess of obtaining the 19F MR images is greatly 

simplified, and the results of the study are more 

rigorous. Without the synchronization, the pa-

tient must be additionally explained at what 

point in time he should inhale  and exhale the 

gas mixture.  

To assess pulmonary function, we used 

one of the well -known wash -in/wash -out dy-

namics method [11] and proposed by us single -

breath imaging technique [18]. In wash -

in/wash -out experiment, the volonteer took 

short inhalations an d exhalations of the gas 

mixture, followed by short inhalations and ex-

halations of the same duration with air. In our 

case, the 19F MR scanning was carried out 

within   10 s for  one  respiratory  cycle (5 s to in  

 

Fig. 3 Ɍ (ȼɔɝ. 3 Ɍ) 

 

Fig. 3 b (ȼɔɝ. 3 ɍ) 

 

Fig. 3 ɝ (ȼɔɝ. 3 Ɏ) 

Fig. 3.   The results of the wash -in/wash -out experiment ð accumulation of the OFCB gas in the lungs 

during free breathing of the gas mixture and its removal from the lungs during free breathi ng of air.      

a ð A series of 19F MR images of the OFCB gas within the lungs obtained during short breaths of gas mixture 

(first seven images) and air (subsequent nine images).  

b,c ð Graphs of the relative intensity of the 19F NMR signal in one of the pix els versus time during the wash -

in and wash -out processes, respectively.   

ȼɔɝ. 3. ȼɑɓɟɗɨɞɌɞɧ ɩɖɝɛɑɜɔɘɑəɞɌ wash- in/wash -out ð əɌɖɚɛɗɑəɔɑ ɏɌɓɌ Ⱥɀɂȭ Ɏ ɗɑɏɖɔɡ ɛɜɔ ɝɎɚ-

ɍɚɐəɚɘ ɐɧɡɌəɔɔ ɏɌɓɚɎɚɕ ɝɘɑɝɨɪ ɔ ɎɧɎɑɐɑəɔɑ ɏɌɓɌ Ⱥɀɂȭ ɔɓ ɗɑɏɖɔɡ ɛɜɔ ɐɧɡɌəɔɔ Ɏɚɓɐɟɡɚɘ.  

Ɍ ð Ƚɑɜɔɫ 19F ȸȼȾ-ɔɓɚɍɜɌɒɑəɔɕ ɏɌɓɌ Ⱥɀɂȭ Ɏ ɗɑɏɖɔɡ, ɛɚɗɟɣɑəəɧɡ Ɏɚ Ɏɜɑɘɫ ɖɚɜɚɞɖɔɡ ɎɐɚɡɚɎ ɏɌɓɚɎɚɕ 

ɝɘɑɝɔ (ɛɑɜɎɧɑ ɝɑɘɨ ɔɓɚɍɜɌɒɑəɔɕ) ɔ ɎɚɓɐɟɡɌ (ɛɚɝɗɑɐɟɪɥɔɑ ɐɑɎɫɞɨ ɔɓɚɍɜɌɒɑəɔɕ). 

ɍ, Ɏ ð ȯɜɌɠɔɖɔ ɚɞəɚɝɔɞɑɗɨəɚɕ ɔəɞɑəɝɔɎəɚɝɞɔ 19F ɝɔɏəɌɗɌ ɋȸȼ Ɏ ɚɐəɚɘ ɔɓ ɛɔɖɝɑɗɑɕ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ 

Ɏɜɑɘɑəɔ ɐɗɫ ɘɑɞɚɐɔɖɔ wash-in ɔ wash-out, ɝɚɚɞɎɑɞɝɞɎɑəəɚ. 
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hale and 5 s to exhale, respectively). In single -

breath experiment, the volonteer took one long 

and deep inhalation and then one long and deep 

exhalation. It took him 1 min 20 s (40 s to in-

hale and 40 s to exhale, respectively). According 

to the feelings and perceptions of the volunteer, 

the single -breath technique is easier to imple-

ment, since although it requires stretching the 

inhalation/exhalation phases, it allows to avoid 

holdin g breath, of which there are quite a lot, 

despite their short duration.  

Note the comparable FVwash -in and 

FVinsp values calculated for the wash -in/wash -

out dynamics and single -breath imaging tech-

niques, respectively, as well as higher FVexp 

values for the single -breath imaging technique. 

The latter is likely due to a deeper and longer 

exhalation compared to the wash -in/wash -out 

method, in which inhalation and exhalation 

with air are short and alternating. At the same 

time, the density distribution of the FV  values 

for both methods looks comparable ð one mode 

is observed, and the distribution of the FV val-

ues is close to normal. The FV values calculated 

for a healthy volunteer are standard and were 

obtained previously using PFP gas [26,27].  

It is of interest to compare the results ob-

tained by using wash -in/wash -out dynamics 

method and single -breath imaging technique in 

magnetic fields of 0.5 T [18] and 1.5 T. Note 

higher SNR values in 19F MR images of the 

lungs at 1.5 T ð more   than  3 times, as  well  as  

 

Fig. 4 Ɍ (ȼɔɝ.  Ɍ) 

 

Fig. 4 b (ȼɔɝ.  ɍ) 

 

Fig. 4 ɝ (ȼɔɝ. 4 Ɏ) 

Fig. 4.    The results of the single -breath imaging experiment ð accumulation of the OFCB gas in the 

lungs during one prolonged inhalation of the gas mixture and its removal from the lungs during one 

prolonged exhalation.      

a ð A series of 19F MR images of the OFCB gas within the lungs obtained during short breaths of gas mixture 

(first seven images) and air (subsequent nine images).  

b,c ð Graphs of the relative intensity of the 19F NMR signal in one of the pixels versus time durin g the wash -

in and wash -out processes, respectively.   

ȼɔɝ. 4.  ȼɑɓɟɗɨɞɌɞɧ ɩɖɝɛɑɜɔɘɑəɞɌ single-breath ð əɌɖɚɛɗɑəɔɑ ɏɌɓɌ Ⱥɀɂȭ Ɏ ɗɑɏɖɔɡ əɌ ɚɐəɚɘ 

ɛɜɚɐɚɗɒɔɞɑɗɨəɚɘ Ɏɐɚɡɑ ɏɌɓɚɎɚɕ ɝɘɑɝɔ ɔ ɎɧɎɑɐɑəɔɑ ɏɌɓɌ Ⱥɀɂȭ ɔɓ ɗɑɏɖɔɡ əɌ ɚɐəɚɘ ɛɜɚɐɚɗ-

ɒɔɞɑɗɨəɚɘ Ɏɧɐɚɡɑ ɏɌɓɚɎɚɕ ɝɘɑɝɔ.  

Ɍ ð Ƚɑɜɔɫ 19F ȸȼȾ-ɔɓɚɍɜɌɒɑəɔɕ ɏɌɓɌ Ⱥɀɂȭ Ɏ ɗɑɏɖɔɡ, ɛɚɗɟɣɑəəɧɡ əɌ ɚɐəɚɘ ɏɗɟɍɚɖɚɘ Ɏɐɚɡɑ ɏɌɓɚɎɚɕ ɝɘɑ-

ɝɔ (ɛɑɜɎɧɑ Ɏɚɝɑɘɨ ɔɓɚɍɜɌɒɑəɔɕ) ɔ əɌ ɚɐəɚɘ ɏɗɟɍɚɖɚɘ Ɏɧɐɚɡɑ ɏɌɓɚɎɚɕ ɝɘɑɝɔ (ɛɚɝɗɑɐɟɪɥɔɑ Ɏɚɝɑɘɨ ɔɓɚɍ-

ɜɌɒɑəɔɕ). 

ɍ, Ɏ ð ȯɜɌɠɔɖɔ ɚɞəɚɝɔɞɑɗɨəɚɕ ɔəɞɑəɝɔɎəɚɝɞɔ 19F ɝɔɏəɌɗɌ ɋȸȼ Ɏ ɚɐəɚɘ ɔɓ ɛɔɖɝɑɗɑɕ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ 

Ɏɜɑɘɑəɔ Ɏɚ Ɏɜɑɘɫ ɚɐəɚɏɚ ɏɗɟɍɚɖɚɏɚ ɎɐɚɡɌ ɔ ɚɐəɚɏɚ ɏɗɟɍɚɖɚɏɚ ɎɧɐɚɡɌ, ɝɚɚɞɎɑɞɝɞɎɑəəɚ. 
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Fig. 5 Ɍ (ȼɔɝ. 5 Ɍ) 

 

Fig. 5 b (ȼɔɝ. 5 ɍ) 

Fig. 5.   Parametric maps of pulmonary function for a healthy volunteer.    

a ð  ȓ-maps of the effective time of the accumulation of the OFCB gas within the lungs (top row) and its excre-

tion from the lungs (bottom row ), constructed for the wash -in/wash -out dynamics experiment (left) and for 

single -breath imaging technique (right).  

b ð FV-maps of the accumulation of the OFCB gas within the lungs (top row) and its excretion from the lungs 

(bottom row), constructed for th e wash -in/wash -out dynamics experiment (left) and for single -breath imaging 

technique (right).   

ȼɔɝ. 5.    ȻɌɜɌɘɑɞɜɔɣɑɝɖɔɑ ɖɌɜɞɧ ɠɟəɖɢɔɔ ɗɑɏɖɔɡ ɓɐɚɜɚɎɚɏɚ ɐɚɍɜɚɎɚɗɨɢɌ.    

Ɍ ð ȓ-ɖɌɜɞɧ ɩɠɠɑɖɞɔɎəɚɏɚ Ɏɜɑɘɑəɔ əɌɖɚɛɗɑəɔɫ ɏɌɓɌ Ⱥɀɂȭ Ɏ ɗɑɏɖɔɡ (Ɏɑɜɡəɔɕ ɜɫɐ) ɔ ɑɏɚ ɎɧɎɑɐɑəɔɫ ɔɓ 

ɗɑɏɖɔɡ (əɔɒəɔɕ ɜɫɐ), ɛɚɝɞɜɚɑəəɧɑ ɐɗɫ ɘɑɞɚɐɔɖɔ wash-in/wash -out (ɝɗɑɎɌ) ɔ single-breath  (ɝɛɜɌɎɌ), ɝɚɚɞ-

ɎɑɞɝɞɎɑəəɚ. 

ɍ ð FV-ɖɌɜɞɧ əɌɖɚɛɗɑəɔɫ ɏɌɓɌ Ⱥɀɂȭ Ɏ ɗɑɏɖɔɡ (Ɏɑɜɡəɔɕ ɜɫɐ) ɔ ɑɏɚ ɎɧɎɑɐɑəɔɫ ɔɓ ɗɑɏɖɔɡ (əɔɒəɔɕ ɜɫɐ), 

ɛɚɝɞɜɚɑəəɧɑ ɐɗɫ ɘɑɞɚɐɔɖɔ wash-in/wash -out (ɝɗɑɎɌ) ɔ single-breath (ɝɛɜɌɎɌ), ɝɚɚɞɎɑɞɝɞɎɑəəɚ. 

 

Fig. 6 (ȼɔɝ. 6) 

Fig. 6.       Statistical data on measurements of FV values.      

Density distribution histograms of the FV values within the lungs for wash -in/wash -out dynamics experi-

ment (left) and single -breath imaging technique (right), respectively.   

ȼɔɝ. 6.    ȽɞɌɞɔɝɞɔɣɑɝɖɔɑ ɐɌəəɧɑ ɛɚ ɔɓɘɑɜɑəəɧɘ ɓəɌɣɑəɔɫɘ ɣɌɝɞɔɣəɚɕ Ɏɑəɞɔɗɫɢɔɔ ɗɑɏɖɔɡ 

(FV)..    

ȯɔɝɞɚɏɜɌɘɘɧ ɜɌɝɛɜɑɐɑɗɑəɔɫ ɛɗɚɞəɚɝɞɔ ɓəɌɣɑəɔɕ FV Ɏ ɗɑɏɖɔɡ ɐɗɫ ɘɑɞɚɐɔɖɔ wash-in/wash -out (ɝɗɑɎɌ) ɔ 

single -breath (ɝɛɜɌɎɌ), ɝɚɚɞɎɑɞɝɞɎɑəəɚ. 
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the absence of the need to carry out additional 

processing o f the obtained images (apodization 

of data) in order to increase the SNR values. The 

FVwash -in values at 0.5 T and 1.5 T are compa-

rable, in contrast to the FVwash -out values, 

which are underestimated at 0.5 T. We believe 

that this may be due to the fact th at when 

breathing air at 0.5 T, the 19F NMR signal in  

the lungs decreases faster, since initially the 

SNR values in them are low and after several 

breaths of air the signal decreases faster in the 

lungs and becomes comparable to noise, which 

leads to an underestimation of the FVwash -out 

values. For the  single -breath imaging technique 

in a magnetic field of 0.5 T, the FV values were 

not calculated and are presented only in this 

work.  

Conclusion.  

19F MR images of human lungs were ob-

tained and lung function was assessed in a 

healthy volunteer using C4F8 fl uorinated gas at 

1.5 T. 19F MR images were obtained without 

visible distortions and artifacts using a devel-

oped system for delivering a respiratory gas 

mixture to the human lungs. 19F MRI studies of 

human lungs were carried out using wash -

in/wash -out dynam ics method (with free 

breathing of a gas mixture/air) and single -

breath imaging technique (with deep breathing 

during one respiratory cycle). B oth methods 

were used to assess lung ventilation, which was 

carried out by constructing effective time maps 

(ȓ-maps) and fractional ventilation maps (FV -

maps). The use of OFCB provides informative 

19F MR images for the assessment of pulmo-

nary function at 1 .5 T. However, to confirm the 

calculated FV values in human lungs, addition-

al experiments with a larger number of volun-

teers need to be performed.  
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ȮȺȳȸȺȲȹȺȽȾȴ ȸȼȾ Ȯ ȻȼȺȯȹȺȳȴȼȺȮȬȹȴȴ ȼȴȽȶȬ ȼȬȳȮȴȾȴɋ ȸȬȽȽȴȮȹȺȯȺ  

ȴȹȾȼȬȺȻȱȼȬɂȴȺȹȹȺȯȺ ȶȼȺȮȺȾȱɃȱȹȴɋ Ȼȼȴ ȮȼȬȽȾȬȹȴȴ ȻȷȬɂȱȹȾɇ ȿ  

ȭȱȼȱȸȱȹȹɇɁ Ƚ ȼȿȭɂȺȸ ȹȬ ȸȬȾȶȱ 

 

ȻɚɘɚɜɢɑɎ Ȭ.Ȯ.1,2, ȶɟɓɨɘɑəɖɚ ȹ.ȹ.,1,2, ȶɟɓɨɘɑəɖɚ ȱ.Ȭ.1,2, 

   Ȱɨɫɣɑəɖɚ Ɋ.Ɋ.1, ȭɟɡɞɚɫɜɚɎ Ȭ.Ɋ.2 
 

1 - ȶɟɍɌəɝɖɔɕ ɏɚɝɟɐɌɜɝɞɎɑəəɧɕ ɘɑɐɔɢɔəɝɖɔɕ ɟəɔɎɑɜɝɔɞɑɞ. ɏ. ȶɜɌɝəɚɐɌɜ, ȼɚɝɝɔɫ. 

2 - ȯȭȿȳ ȶɜɌɑɎɌɫ ɖɗɔəɔɣɑɝɖɌɫ ɍɚɗɨəɔɢɌ ʈ2. ɏ. ȶɜɌɝəɚɐɌɜ, ȼɚɝɝɔɫ. 

 

ɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. Ⱥɛɜɑɐɑɗɔɞɨ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɑ Ɏɚɓɘɚɒəɚɝɞɔ ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɚɕ 

ɞɚɘɚɏɜɌɠɔɔ (ȸȼȾ) Ɏ ɛɜɚɏəɚɓɔɜɚɎɌəɔɔ ɜɔɝɖɌ ɜɌɓɎɔɞɔɫ ɘɌɝɝɔɎəɚɏɚ ɔəɞɜɌɚɛɑɜɌɢɔɚəəɚ-

ɏɚ ɖɜɚɎɚɞɑɣɑəɔɫ ɛɜɔ ɎɜɌɝɞɌəɔɔ ɛɗɌɢɑəɞɧ, ɛɟɞɑɘ ɚɢɑəɖɔ əɑɚɐəɚɜɚɐəɚɝɞɔ ȸȼ-ɝɔɏəɌɗɌ 

Ɏ ɚɍɗɌɝɞɔ əɔɒəɑɏɚ ɘɌɞɚɣəɚɏɚ ɝɑɏɘɑəɞɌ.  

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. ȭɧɗɚ ɚɍɝɗɑɐɚɎɌəɚ 103 ɍɑɜɑɘɑəəɧɡ ɝ ɛɜɔɓəɌɖɌɘɔ ɎɜɌɝɞɌəɔɫ 

ɛɗɌɢɑəɞɧ ɛɜɔ ȿȳ-ɔɝɝɗɑɐɚɎɌəɔɔ əɌ ɝɜɚɖɑ 33-36 əɑɐɑɗɨ. ȴɝɝɗɑɐɚɎɌəɔɫ Ɏɧɛɚɗəɫɗɔɝɨ əɌ ɓɌɖɜɧɞɚɘ 

ɞɚɘɚɏɜɌɠɑ Vantage TITAN (Canon) c ɔəɐɟɖɢɔɑɕ ɘɌɏəɔɞəɚɏɚ ɛɚɗɫ 1,5 Ⱦɗ. Ȼɚ ɛɜɑɐɗɚɒɑəəɚɕ əɌɘɔ 

ɠɚɜɘɟɗɑ ɜɌɝɝɣɔɞɧɎɌɗɝɫ ɖɚɩɠɠɔɢɔɑəɞ əɑɚɐəɚɜɚɐəɚɝɞɔ (ɛɌɞɑəɞ ʈ2792815 ɚɞ 24.03.2023 ɏ.)  

k=Imin \ Imax* 100%.  ȳəɌɣɑəɔɫ ɛɚɗɟɣɑəəɚɏɚ ɖɚɩɠɠɔɢɔɑəɞɌ ɝɚɛɚɝɞɌɎɗɫɗɔɝɨ ɝ ɔəɞɜɌɚɛɑɜɌɢɔɚə-

əɧɘɔ  ɛɚɖɌɓɌɞɑɗɫɘɔ ɖɜɚɎɚɛɚɞɑɜɔ. 

ȼɑɓɟɗɨɞɌɞɧ. ȴɝɡɚɐɫ ɔɓ ɚɍɦɑɘɌ ɖɜɚɎɚɛɚɞɑɜɔ, ɍɧɗɚ Ɏɧɐɑɗɑəɚ ɞɜɔ ɏɜɟɛɛɧ: ɏɜɟɛɛɌ 1 ð  ɝ 

ɚɍɦɑɘɚɘ ɖɜɚɎɚɛɚɞɑɜɔ ɐɚ 1000 ɘɗ (n=75), ɏɜɟɛɛɌ 2 ð ɝ ɖɜɚɎɚɛɚɞɑɜɑɕ  Ɏ ɐɔɌɛɌɓɚəɑ 1000-2000 ɘɗ 

(n=21) ɔ ɏɜɟɛɛɌ 3 ð ɝ ɘɌɝɝɔɎəɧɘ Ɍɖɟɤɑɜɝɖɔɘ ɖɜɚɎɚɞɑɣɑəɔɑɘ, ɍɚɗɑɑ 2000 ɘɗ (n=7).  Ȼɜɔ ɝɜɌɎəɑ-

əɔɔ ɛɚɖɌɓɌɞɑɗɑɕ ɖɚɩɠɠɔɢɔɑəɞɌ əɑɚɐəɚɜɚɐəɚɝɞɔ Ɏ ɖɌɒɐɚɕ ɔɓ ɏɜɟɛɛ, ɍɧɗɔ ɎɧɫɎɗɑəɧ ɝɞɌɞɔɝɞɔ-

ɣɑɝɖɔ ɓəɌɣɔɘɧɑ ɜɌɓɗɔɣɔɫ ɘɑɒɐɟ ɏɜɟɛɛɌɘɔ k1 ɔ k2, Ɍ ɞɌɖɒɑ ɘɑɒɐɟ k1 ɔ k3  (p < 0,01); ɛɜɔ ɩɞɚɘ 

ɚɞɝɟɞɝɞɎɚɎɌɗɔ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɧɑ ɜɌɓɗɔɣɔɫ ɘɑɒɐɟ ɏɜɟɛɛɌɘɔ k2 ɔ k3. ȻɜɚɎɑɐɑə ROC-

ɌəɌɗɔɓ ɚɢɑəɖɔ ɓɌɎɔɝɔɘɚɝɞɔ Ɏɑɜɚɫɞəɚɝɞɔ ɖɜɚɎɚɛɚɞɑɜɔ ɍɚɗɑɑ 1000 ɘɗ ɚɞ ɓəɌɣɑəɔɫ ɖɚɩɠɠɔɢɔɑəɞɌ 

əɑɚɐəɚɜɚɐəɚɝɞɔ, ɛɚɗɟɣɑəəɌɫ ɘɚɐɑɗɨ ɍɧɗɌ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɚɕ (p < 0,001) ð ɣɟɎɝɞɎɔɞɑɗɨ-

əɚɝɞɨ ɔ ɝɛɑɢɔɠɔɣəɚɝɞɨ ɝɚɝɞɌɎɔɗɔ 84,6% ɔ 94,1% ɝɚɚɞɎɑɞɝɞɎɑəəɚ. 

Ⱥɍɝɟɒɐɑəɔɑ. ȮɜɌɝɞɌəɔɑ ɛɗɌɢɑəɞɧ ɫɎɗɫɑɞɝɫ ɚɐəɔɘ  ɔɓ ɣɜɑɓɎɧɣɌɕəɚ ɝɑɜɨɑɓəɧɡ ɚɝɗɚɒəɑ-

əɔɕ ɍɑɜɑɘɑəəɚɝɞɔ, ɝɚɛɜɫɒɑəəɧɡ ɝ ɜɔɝɖɚɘ ɘɌɝɝɔɎəɚɏɚ ɘɌɞɚɣəɚɏɚ ɖɜɚɎɚɞɑɣɑəɔɫ. Ȯ əɌɤɑɘ ɔɝ-

ɝɗɑɐɚɎɌəɔɔ ɎɧɫɎɗɑəɌ ɎɓɌɔɘɚɝɎɫɓɨ ɘɑɒɐɟ əɑɚɐəɚɜɚɐəɚɝɞɨɪ ɝɔɏəɌɗɌ ɚɞ əɔɒəɑɏɚ ɘɌɞɚɣəɚɏɚ ɝɑɏ-

ɘɑəɞɌ, əɌ ɟɜɚɎəɑ ɛɗɌɢɑəɞɌɜəɚɏɚ ɗɚɒɌ ɔ ɚɍɦɑɘɚɘ ɖɜɚɎɚɛɚɞɑɜɔ ɛɜɔ ɜɚɐɚɜɌɓɜɑɤɑəɔɔ. Ȼɜɔ ɓəɌɣɑ-

əɔɔ ɛɜɑɐɗɚɒɑəəɚɏɚ əɌɘɔ ɖɚɩɠɠɔɢɔɑəɞɌ əɑɚɐəɚɜɚɐəɚɝɞɔ ɘɑəɑɑ 0,15, ɛɜɚɏəɚɓɔɜɟɑɞɝɫ ɖɜɚɎɚɛɚ-

ɞɑɜɫ ɍɚɗɑɑ 1000 ɘɗ.  

ȮɧɎɚɐɧ. Ȼɜɑɐɗɚɒɑəəɧɕ ɝɛɚɝɚɍ ɜɌɝɣɑɞɌ ɝɚɚɞəɚɤɑəɔɫ ɔəɞɑəɝɔɎəɚɝɞɔ ȸȼ-ɝɔɏəɌɗɌ Ɏ ɚɍɗɌ-

ɝɞɔ əɔɒəɑɏɚ ɘɌɞɚɣəɚɏɚ ɝɑɏɘɑəɞɌ ɟ ɍɑɜɑɘɑəəɧɡ ɝ ɜɟɍɢɚɘ əɌ ɘɌɞɖɑ ɖɚɜɜɑɗɔɜɟɑɞ ɝ ɚɍɦɑɘɚɘ ɖɜɚ-

Ɏɚɛɚɞɑɜɔ ɔ ɛɚɓɎɚɗɫɑɞ ɛɜɑɐɛɚɗɚɒɔɞɨ ɏɗɟɍɔəɟ ɛɗɌɢɑəɞɌɜəɚɕ ɔəɎɌɓɔɔ. 
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THE ABILITY OF MRI IN PREDICTING THE RISK OF MASSIVE OBSTETRIC  

INTRAOPERATIVE BLEEDING IN PLACENTA ACCRETA SPECTRUM IN  

PREGNANT WOMEN WITH A UTERUS SCAR 
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urpose.  To study the diagnostic efficacy of magnetic resonance imaging in pre dicting the 

risk of massive obstetric bleeding in placental ingrowth by assessing the heterogeneity of 

the MR signal in the area of the lower uterine segment.  

Materials and methods.  A total of 103 pregnant women with signs of ingrowth were exam-

ined on ultr asound at 33 -36 weeks. The studies were performed on a closed tomography scanner 

Vantage TITAN (Canon) with a magnetic field induction of 1.5 T. According to the formula proposed 

by us, the heterogeneity coefficient (patent No. 2792815 dated 03/24/2023) k= Imin \ Imax* 100% 

was calculated. The values of the obtained coefficient were compared with intraoperative indicators 

of blood loss.  

Results.  Based on the volume of blood loss, three groups were distinguished: group 1, with a 

blood loss volume of up to 1000 ml (n=75), group 2, with blood loss in the range of 1000 -2000 ml 

(n=21), and group 3, with massive obstetric bleeding, more than 2000 ml (n=7). When comparing the 

heterogeneity coefficient in each of the groups, statistically significant differences were f ound be-

tween the k1 and k2 groups, as well as between k1 and k3 (p < 0.01); There were no statistically sig-

nificant differences between the K2 and K3 groups. An ROC analysis was carried out to assess the 

dependence of the probability of blood loss of more than 1000 ml on the value of the heterogeneity 

coefficient, the resulting model was statistically significant (p < 0.001) - sensitivity and specificity 

were 84.6% and 94.1%, respectively.  

Discussion.  Placenta accreta spectrum is one of the extremely seriou s complications of preg-

nancy, with the risk of massive uterine bleeding. In our study, we found a relationship between the 

heterogeneity of the signal from the lower uterine segment, at the level of the placenta, and the vol-

ume of blood loss during deliver y. If the value of the proposed heterogeneity coefficient is less than 

0.15, blood loss of more than 1000 ml is predicted.  

Conclusion.  The proposed method for calculating the ratio of the intensity of the MR signal in 

the area of the lower uterine segment in pregnant women with a scar on the uterus correlates with 

the volume of blood loss and allows us to assume the depth of placental invasion.  

 

Keywords: placenta accreta spectrum, magnetic resonance imaging (MRI), obstetric hemor-

rhage, PAS.  
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ɜɌɝɞɌəɔɑ ɛɗɌɢɑəɞɧ  ɫɎɗɫɑɞɝɫ ɚɐəɔɘ  

ɔɓ ɣɜɑɓɎɧɣɌɕəɚ ɝɑɜɨɑɓəɧɡ ɚɝɗɚɒ-

əɑəɔɕ ɍɑɜɑɘɑəəɚɝɞɔ, ɝɚɛɜɫɒɑəəɧɡ 

ɝ ɜɔɝɖɚɘ ɘɌɝɝɔɎəɚɏɚ ɘɌɞɚɣəɚɏɚ 

ɖɜɚɎɚɞɑɣɑəɔɫ, ɔ ɫɎɗɫɑɞɝɫ ɚɐəɚɕ ɔɓ 

ɏɗɌɎəɧɡ ɛɜɔɣɔə ɛɚɝɗɑɜɚɐɚɎɚɕ ɏɔɝɞɑɜɩɖɞɚ-

ɘɔɔ [1, 4]. Ƀɑɞɖɚ ɛɜɚɝɗɑɒɔɎɌɑɞɝɫ ɞɑəɐɑəɢɔɫ 

ɖ ɛɚɝɞɚɫəəɚɘɟ ɟɎɑɗɔɣɑəɔɪ ɣɔɝɗɌ ɝɗɟɣɌɑɎ 

ɎɜɌɝɞɌəɔɫ ɛɗɌɢɑəɞɧ, ɚɝɚɍɑəəɚ Ɏ ɝɞɜɌəɌɡ ɝ 

Ɏɧɝɚɖɔɘ ɟɜɚɎəɑɘ ɐɚɡɚɐɌ, ɣɞɚ, Ɏɑɜɚɫɞəɑɑ Ɏɝɑ-

ɏɚ,  ɫɎɗɫɑɞɝɫ ɜɑɓɟɗɨɞɌɞɚɘ ɌəɌɗɚɏɔɣəɚɏɚ ɟɎɑ-

ɗɔɣɑəɔɫ ɣɔɝɗɌ ɖɑɝɌɜɑɎɧɡ ɝɑɣɑəɔɕ [5]. ȻɑɜɎɚɑ 
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ɟɛɚɘɔəɌəɔɑ ɝɗɟɣɌɑɎ ɎɜɌɝɞɌəɔɫ ɛɗɌɢɑəɞɧ Ɏ 

ɘɑɒɐɟəɌɜɚɐəɚɕ ɘɑɐɔɢɔəɝɖɚɕ ɗɔɞɑɜɌɞɟɜɑ 

ɝɚɎɛɌɗɚ ɝ ɛɑɜɎɧɘɔ ɚɛɟɍɗɔɖɚɎɌəəɧɘɔ ɚɞɣɑ-

ɞɌɘɔ ɚ ɜɑɓɟɗɨɞɌɞɌɡ ɛɜɔɘɑəɑəɔɫ ɖɑɝɌɜɑɎɌ ɝɑ-

ɣɑəɔɫ [6].  Ⱥɤɔɍɚɣəɚ ɍɧɗɚ ɍɧ ɟɞɎɑɜɒɐɌɞɨ, 

ɣɞɚ ɎɜɌɝɞɌəɔɑ ɛɗɌɢɑəɞɧ ɫɎɗɫɑɞɝɫ ɞɚɗɨɖɚ 

ɝɗɑɐɝɞɎɔɑɘ ɖɑɝɌɜɑɎɌ ɝɑɣɑəɔɫ ð ɚɛɔɝɧɎɌɗɔɝɨ 

ɝɗɟɣɌɔ ɌəɚɘɌɗɨəɚɕ ɛɗɌɢɑəɞɌɢɔɔ ɟ ɛɑɜɎɚɜɚ-

ɐɫɥɔɡ ɒɑəɥɔə ɝ ɏɔɝɞɑɜɚɝɖɚɛɔɑɕ Ɏ ɌəɌɘəɑɓɑ, 

ɌɝɛɔɜɌɢɔɚəəɧɘ ɎɧɝɖɌɍɗɔɎɌəɔɑɘ, ɡɔɜɟɜɏɔ-

ɣɑɝɖɔɘ ɛɜɑɜɧɎɌəɔɑɘ ɍɑɜɑɘɑəəɚɝɞɔ ɔ Ɍɍɗɫ-

ɢɔɑɕ ɩəɐɚɘɑɞɜɔɫ [7]. ɀɌɖɞɔɣɑɝɖɔ, ɗɪɍɌɫ ɛɌ-

ɞɚɗɚɏɔɫ ɘɌɞɖɔ, ɞɌɖɌɫ ɖɌɖ ɐɎɟɜɚɏɌɫ ɘɌɞɖɌ, 

Ɍɐɑəɚɘɔɚɓ, ɛɚɐɝɗɔɓɔɝɞɌɫ ɘɔɚɘɌ ɔ ɘɔɚɞɚəɔ-

ɣɑɝɖɌɫ ɐɔɝɞɜɚɠɔɫ, ɝɎɫɓɌəəɧɑ ɝ ɡɔɜɟɜɏɔɣɑ-

ɝɖɔɘ əɌɜɟɤɑəɔɑɘ ɢɑɗɚɝɞəɚɝɞɔ ɝɞɑəɖɔ ɘɌɞɖɔ, 

ɘɚɏɟɞ ɛɜɚɎɚɢɔɜɚɎɌɞɨ əɌɜɟɤɑəɔɑ ɛɜɔɖɜɑɛɗɑ-

əɔɫ ɛɗɌɢɑəɞɧ [8].   

ȽɎɚɑɎɜɑɘɑəəɌɫ ɛɜɑəɌɞɌɗɨəɌɫ ɐɔɌɏəɚ-

ɝɞɔɖɌ ɜɌɝɝɞɜɚɕɝɞɎ, ɝɎɫɓɌəəɧɡ ɝ ɌəɚɘɌɗɨəɚɕ 

ɛɗɌɢɑəɞɌɢɔɑɕ, ɝəɔɒɌɑɞ ɜɔɝɖ ɞɌɖɔɡ ɝɑɜɨɑɓ-

əɧɡ ɘɌɞɑɜɔəɝɖɔɡ ɚɝɗɚɒəɑəɔɕ, ɖɌɖ ɘɌɝɝɔɎ-

əɚɑ ɖɜɚɎɚɞɑɣɑəɔɑ ɔ ɛɚɞɜɑɍəɚɝɞɨ ɛɑɜɑɗɔɎɌ-

əɔɔ ɛɜɚɐɟɖɞɚɎ ɖɜɚɎɔ, ɛɜɑɒɐɑ Ɏɝɑɏɚ ɓɌ ɝɣɑɞ 

Ɏɚɓɘɚɒəɚɝɞɔ ɓɌɜɌəɑɑ ɓɌɛɗɌəɔɜɚɎɌəəɚɏɚ ɗɑ-

ɣɑəɔɫ Ɏ ɝɛɑɢɔɌɗɔɓɔɜɚɎɌəəɧɡ ɢɑəɞɜɌɡ ɝ 

ɍɚɗɨɤɔɘ ɚɛɧɞɚɘ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ 

ɐɌəəɧɡ ɌəɚɘɌɗɔɕ [2]. ȺɝəɚɎəɧɘ ɘɑɞɚɐɚɘ Ɏɔ-

ɓɟɌɗɔɓɌɢɔɔ ɫɎɗɫɑɞɝɫ ɟɗɨɞɜɌɓɎɟɖ ɔ,  ɛɚ ɜɑ-

ɓɟɗɨɞɌɞɌɘ ɛɜɚɝɛɑɖɞɔɎəɧɡ ɖɚɏɚɜɞəɧɡ ɔɝɝɗɑ-

ɐɚɎɌəɔɕ, ɑɏɚ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ɔ ɝɛɑɢɔɠɔɣ-

əɚɝɞɨ ɛɜɔ ɐɔɌɏəɚɝɞɔɖɑ ɎɜɌɝɞɌəɔɫ ɘɚɏɟɞ ɐɚ-

ɝɞɔɏɌɞɨ 90%, ɑɝɗɔ ɔɝɝɗɑɐɚɎɌəɔɑ Ɏɧɛɚɗəɫɑɞɝɫ 

ɚɛɧɞəɧɘɔ ɚɛɑɜɌɞɚɜɌɘɔ [6].  ȸɌɏəɔɞəɚ-

ɜɑɓɚəɌəɝəɌɫ ɞɚɘɚɏɜɌɠɔɫ Ɏɝɑ ɛɜɔɘɑəɫɑɞɝɫ 

ɐɗɫ ɛɚɐɞɎɑɜɒɐɑəɔɫ ɎɜɌɝɞɌəɔɫ ɛɗɌɢɑəɞɧ ɔ, 

ɛɚ ɐɌəəɧɘ ɚɞɐɑɗɨəɧɡ ɛɟɍɗɔɖɌɢɔɕ, ɛɚɗɑɓəɌ 

ɐɗɫ ɚɢɑəɖɔ ɏɗɟɍɔəɧ ɔəɎɌɓɔɔ ɘɔɚɘɑɞɜɔɫ ɔ 

ɛɌɜɌɘɑɞɜɔɫ, ɛɚɓɎɚɗɫɫ ɛɚɗɟɣɔɞɨ ɐɚɛɚɗəɔ-

ɞɑɗɨəɟɪ ɔəɠɚɜɘɌɢɔɪ ɛɜɔ ɛɗɌəɔɜɚɎɌəɔɔ ɖɑ-

ɝɌɜɑɎɌ ɝɑɣɑəɔɫ, Ɏ ɞɚɘ ɣɔɝɗɑ ɔ Ɏ ɞɑɡ ɝɗɟɣɌɫɡ, 

ɖɚɏɐɌ ɚɖɚəɣɌɞɑɗɨəɧɕ ɐɔɌɏəɚɓ çɎɜɌɝɞɌəɔɑè 

ɟɒɑ ɎɧɝɞɌɎɗɑə ɛɜɔ ȿȳȴ [10, 12].  Ȼɜɔ ɩɞɚɘ, 

ɛɚ ɐɌəəɧɘ ɚɞɐɑɗɨəɧɡ ɔɝɝɗɑɐɚɎɌəɔɕ,  ɛɜɑəɌ-

ɞɌɗɨəɌɫ ȸȼȾ, ɚɍɗɌɐɌɫ ɝɚɛɚɝɞɌɎɔɘɧɘɔ ɛɜɚ-

ɏəɚɝɞɔɣɑɝɖɔɘɔ ɛɌɜɌɘɑɞɜɌɘɔ, ɣɞɚ ɔ ɟɗɨɞɜɌ-

ɓɎɟɖ, ɛɚɓɎɚɗɫɑɞ ɝ Ɏɧɝɚɖɚɕ ɞɚɣəɚɝɞɨɪ ɎɧɫɎ-

ɗɫɞɨ ɌəɚɘɌɗɨəɟɪ ɛɗɌɢɑəɞɌɢɔɪ [11]. ȹɑɝɘɚɞ-

ɜɫ əɌ Ɏɧɝɚɖɔɑ Ɏɚɓɘɚɒəɚɝɞɔ ɝɚɎɜɑɘɑəəɧɡ 

ɘɑɞɚɐɚɎ ɎɔɓɟɌɗɔɓɌɢɔɔ, ɛɚ ɐɌəəɧɘ ɖɚɞɚɜɧɡ 

ɔɝɝɗɑɐɚɎɌəɔɕ, ɐɚ ɞɜɑɞɔ ɝɗɟɣɌɑɎ ɎɜɌɝɞɌəɔɫ 

ɛɗɌɢɑəɞɧ əɑ ɐɔɌɏəɚɝɞɔɜɟɪɞɝɫ ɐɚ ɜɚɐɚɎ, ɓəɌ-

ɣɔɞɑɗɨəɚ ɛɚɎɧɤɌɫ ɜɔɝɖ ɘɌɝɝɔɎəɚɏɚ Ɍɖɟɤɑɜ-

ɝɖɚɏɚ ɖɜɚɎɚɞɑɣɑəɔɫ [3, 13].    

ɂɑɗɨ. 

Ⱥɛɜɑɐɑɗɔɞɨ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɑ Ɏɚɓɘɚɒ-

əɚɝɞɔ ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɚɕ ɞɚɘɚɏɜɌɠɔɔ Ɏ 

ɛɜɚɏəɚɓɔɜɚɎɌəɔɔ ɜɔɝɖɌ ɜɌɓɎɔɞɔɫ ɘɌɝɝɔɎəɚ-

ɏɚ ɔəɞɜɌɚɛɑɜɌɢɔɚəəɚɏɚ ɖɜɚɎɚɞɑɣɑəɔɫ ɛɜɔ 

ɎɜɌɝɞɌəɔɔ ɛɗɌɢɑəɞɧ, ɛɟɞɑɘ ɚɢɑəɖɔ əɑɚɐəɚ-

ɜɚɐəɚɝɞɔ ȸȼ-ɝɔɏəɌɗɌ Ɏ ɚɍɗɌɝɞɔ əɔɒəɑɏɚ ɘɌ-

ɞɚɣəɚɏɚ ɝɑɏɘɑəɞɌ.  

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. 

ȭɧɗɚ ɚɍɝɗɑɐɚɎɌəɚ 103 ɍɑɜɑɘɑəəɧɡ ɝ 

ɛɜɔɓəɌɖɌɘɔ ɎɜɌɝɞɌəɔɫ ɛɗɌɢɑəɞɧ ɛɜɔ ȿȳ-

ɔɝɝɗɑɐɚɎɌəɔɔ əɌ ɝɜɚɖɑ 33-36 əɑɐɑɗɨ, Ɏ ɜɌɘ-

ɖɌɡ ɛɜɑɐɚɛɑɜɌɢɔɚəəɚɏɚ ɚɍɝɗɑɐɚɎɌəɔɫ.  Ȯɝɑ 

ɍɑɜɑɘɑəəɧɑ ɜɚɐɚɜɌɓɜɑɤɌɗɔɝɨ əɌ ɝɜɚɖɑ 38-39 

əɑɐɑɗɨ  Ɏ ɟɝɗɚɎɔɫɡ ɜɑəɞɏɑəɚɛɑɜɌɢɔɚəəɚɕ  

ɍɜɔɏɌɐɚɕ ɌɖɟɤɑɜɚɎ-ɏɔəɑɖɚɗɚɏɚɎ ɝ ɜɑəɞɏɑə-

ɡɔɜɟɜɏɚɘ Ɏ ɝɚɝɞɌɎɑ. ȹɌ ɚɝəɚɎɌəɔɔ ɛɚɝɗɑɚɛɑ-

ɜɌɢɔɚəəɧɡ ɐɌəəɧɡ ɍɧɗɚ Ɏɧɐɑɗɑəɚ ɞɜɔ ɏɜɟɛ-

ɛɧ. ȻɑɜɎɟɪ ɏɜɟɛɛɟ ɝɚɝɞɌɎɔɗɔ 75 ɒɑəɥɔə 

(72,8%) ɝ ɠɔɓɔɚɗɚɏɔɣɑɝɖɔɘ  ɚɍɦɑɘɚɘ ɖɜɚɎɚ-

ɛɚɞɑɜɔ ɐɚ 1000 ɘɗ. Ȯɚ Ɏɞɚɜɟɪ ɏɜɟɛɛɟ ɎɚɤɗɌ 

21 ɛɌɢɔɑəɞɖɌ (20,4%) ɝ ɔəɞɜɌɚɛɑɜɌɢɔɚəəɚɕ 

ɖɜɚɎɚɛɚɞɑɜɑɕ Ɏ ɐɔɌɛɌɓɚəɑ 1000-2000 ɘɗ. Ȯ 

ɞɜɑɞɨɪ ɏɜɟɛɛɟ ɍɧɗɔ ɚɛɜɑɐɑɗɑəɧ 7 ɒɑəɥɔə 

(6,8%) ɝ ɔəɞɜɌɚɛɑɜɌɢɔɚəəɚɕ ɖɜɚɎɚɛɚɞɑɜɑɕ 

ɍɚɗɑɑ 2000 ɘɗ.  ȴɝɝɗɑɐɚɎɌəɔɫ Ɏɧɛɚɗəɫɗɔɝɨ 

əɌ ɓɌɖɜɧɞɚɘ ɞɚɘɚɏɜɌɠɑ Vantage TITAN 

(Canon) c ɔəɐɟɖɢɔɑɕ ɘɌɏəɔɞəɚɏɚ ɛɚɗɫ 1,5 Ⱦɗ. 

ȺɢɑəɖɌ ɔɓɚɍɜɌɒɑəɔɕ ɛɜɚɎɚɐɔɗɌɝɨ Ɏ ɝɌɏɔɞ-

ɞɌɗɨəɚɕ ɛɗɚɝɖɚɝɞɔ Ɏ ɜɑɒɔɘɑ Ⱦ2-Ȯȴ, ɏɐɑ Ɏ ɚɍ-

ɗɌɝɞɔ əɔɒəɑɏɚ ɘɌɞɚɣəɚɏɚ ɝɑɏɘɑəɞɌ Ɏɧɐɑɗɫ-

ɑɞɝɫ ɓɚəɌ ɛɚɐɚɓɜɔɞɑɗɨəɌɫ əɌ ɎɜɌɝɞɌəɔɑ ɛɗɌ-

ɢɑəɞɧ, ɎɖɗɪɣɌɪɥɌɫ ɘɔɚɘɑɞɜɔɕ ɔ ɛɜɔɗɑɒɌ-

ɥɟɪ ɛɗɌɢɑəɞɌɜəɟɪ ɞɖɌəɨ. Ȼɟɞɑɘ ɚɍɎɑɐɑəɔɫ 

ɓɚəɧ ɔəɞɑɜɑɝɌ ɚɛɜɑɐɑɗɫɗɚɝɨ ɘɌɖɝɔɘɌɗɨəɚɑ 

(Imax)  ɔ ɘɔəɔɘɌɗɨəɚɑ (Imin)- ɓəɌɣɑəɔɫ ɔə-

ɞɑəɝɔɎəɚɝɞɔ ȸȼ-ɝɔɏəɌɗɌ. ȰɌɗɑɑ ɛɚ ɛɜɑɐɗɚ-

ɒɑəəɚɕ  ɠɚɜɘɟɗɑ ɜɌɝɝɣɔɞɧɎɌɗɝɫ ɖɚɩɠɠɔɢɔ-

ɑəɞ əɑɚɐəɚɜɚɐəɚɝɞɔ (ɛɌɞɑəɞ ʈ2792815 ɚɞ 

24.03.2023 ɏ.) ( k) k=Imin\ Imax* 100%. Ȼɜɔ 

ɓəɌɣɑəɔɔ k ɐɚ 15% Ɏɖɗɪɣɔɞɑɗɨəɚ, ɛɜɚɏəɚɓɔ-

ɜɚɎɌɗɝɫ Ɏɧɝɚɖɔɕ ɜɔɝɖ ɜɌɓɎɔɞɔɫ ɖɜɚɎɚɞɑɣɑ-

əɔɫ, ɛɜɔ ɓəɌɣɑəɔɔ k ɍɚɗɑɑ 15% ð

ɛɜɚɏəɚɓɔɜɚɎɌɗɌɝɨ əɔɓɖɌɫ Ɏɑɜɚɫɞəɚɝɞɨ ɜɌɓɎɔ-

ɞɔɫ ɖɜɚɎɚɞɑɣɑəɔɫ.  ȳəɌɣɑəɔɫ ɛɚɗɟɣɑəəɚɏɚ 

ɖɚɩɠɠɔɢɔɑəɞɌ ɝɚɛɚɝɞɌɎɗɫɗɔɝɨ ɝ ɔəɞɜɌɚɛɑ-

ɜɌɢɔɚəəɧɘɔ  ɛɚɖɌɓɌɞɑɗɫɘɔ ɖɜɚɎɚɛɚɞɑɜɔ. 

ȽɞɌɞɔɝɞɔɣɑɝɖɔɕ ɌəɌɗɔɓ ɛɜɚɎɚɐɔɗɝɫ ɝ ɔɝɛɚɗɨ-

ɓɚɎɌəɔɑɘ ɛɜɚɏɜɌɘɘɧ StatTech v. 3.1.6 (ɜɌɓ-

ɜɌɍɚɞɣɔɖ ð ȺȺȺ çȽɞɌɞɞɑɡè, ȼɚɝɝɔɫ). 

ȼɑɓɟɗɨɞɌɞɧ. 

Ȱɗɫ ɖɌɒɐɚɕ ɔɓ Ɏɧɐɑɗɑəəɧɡ ɏɜɟɛɛ ɍɧɗ 

ɜɌɝɝɣɔɞɌə ɖɚɩɠɠɔɢɔɑəɞ əɑɚɐəɚɜɚɐəɚɝɞɔ. Ȯ 

ɛɑɜɎɚɕ ɏɜɟɛɛɑ, ɝɚɚɞɎɑɞɝɞɎɟɪɥɑɕ ɠɔɓɔɚɗɚɏɔ-

ɣɑɝɖɚɘɟ  ɚɍɦɬɘɟ ɖɜɚɎɚɛɚɞɑɜɔ,  ɝɜɑɐəɑɑ ɓəɌ-

ɣɑəɔɑ k1 ɝɚɝɞɌɎɔɗɚ 0,21 Ñ 0,04 (95% Ȱȴ: 0,18 

ð 0,23).  Ȯɚ Ɏɞɚɜɚɕ ɏɜɟɛɛɑ ɝɜɑɐəɑɑ ɓəɌɣɑəɔɑ 

k2 ɝɚɝɞɌɎɔɗɚ 0,11 Ñ 0,05 (95% Ȱȴ: 0,06 ð 

0,16). Ȯ ɞɜɑɞɨɑɕ ɏɜɟɛɛɑ ɝɜɑɐəɑɑ ɓəɌɣɑəɔɑ k3 

ɝɚɝɞɌɎɔɗɚ 0,03 Ñ 0,02 (95% Ȱȴ: 0,01 ð 0,05).  

ȭɚɗɑɑ ɛɚɐɜɚɍəɚ ɛɚɗɟɣɑəəɧɑ ɐɌəəɧɑ ɛɜɑɐ-

ɝɞɌɎɗɑəɧ Ɏ ɞɌɍɗɔɢɑ ʈ1.  

ȹɌ ɚɝəɚɎɌəɔɔ ɛɚɗɟɣɑəəɧɡ ɐɌəəɧɡ ɍɧɗ 

ɝɐɑɗɌə  ɎɧɎɚɐ, ɣɞɚ  ɓəɌɣɑəɔɑ  k  ɚɍɜɌɞəɚ ɛɜɚ- 
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ɛɚɜɢɔɚəɌɗɨəɚ ɚɍɦɑɘɟ ɖɜɚɎɚɛɚɞɑɜɔ, ɔ ɑɏɚ ɘɔ-

əɔɘɌɗɨəɧɑ ɓəɌɣɑəɔɫ ɝɚɚɞɎɑɞɝɞɎɟɪɞ ɘɌɝɝɔɎ-

əɚɘɟ Ɍɖɟɤɑɜɝɖɚɘɟ ɖɜɚɎɚɞɑɣɑəɔɪ.   

Ȱɗɫ ɚɛɜɑɐɑɗɑəɔɫ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔ-

ɘɧɡ ɜɌɓɗɔɣɔɕ ɣɔɝɗɚɎɧɡ ɓəɌɣɑəɔɕ  ɛɚɗɟɣɑə-

əɧɡ ɖɚɩɠɠɔɢɔɑəɞɚɎ ɔɝɛɚɗɨɓɚɎɌɗɝɫ ɘɑɞɚɐ Ⱦ-

ɖɜɔɞɑɜɔɫ ȽɞɨɪɐɑəɞɌ.  ȭɧɗɔ ɎɧɫɎɗɑəɧ ɝɞɌɞɔ-

ɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɧɑ ɜɌɓɗɔɣɔɫ ɘɑɒɐɟ ɓəɌɣɑ-

əɔɫɘɔ  ɏɜɟɛɛɌɘɔ k1 ɔ k2, Ɍ ɞɌɖɒɑ ɘɑɒɐɟ k1 

ɔ k3  (p < 0,01); ɛɜɔ ɩɞɚɘ ɚɞɝɟɞɝɞɎɚɎɌɗɔ ɝɞɌ-

ɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɧɑ ɜɌɓɗɔɣɔɫ ɘɑɒɐɟ ɏɜɟɛ-

ɛɌɘɔ k2 ɔ k3. ȿɣɔɞɧɎɌɫ ɛɚɗɟɣɑəəɧɑ ɐɌəəɧɑ, 

əɌɘɔ ɍɧɗɚ ɛɜɔəɫɞɚ ɜɑɤɑəɔɑ ɝɜɌɎəɔɎɌɞɨ 

ɓəɌɣɑəɔɑ ɖɚɩɠɠɔɢɔɑəɞɌ əɑɚɐəɚɜɚɐəɚɝɞɔ ɝ 

ɛɌɞɚɗɚɏɔɣɑɝɖɚɕ ɖɜɚɎɚɛɚɞɑɜɑɕ  ɍɚɗɑɑ 1000 ɘɗ.    

Ȱɗɫ ɚɢɑəɖɔ ɓɌɎɔɝɔɘɚɝɞɔ Ɏɑɜɚɫɞəɚɝɞɔ 

ɖɜɚɎɚɛɚɞɑɜɔ ɍɚɗɑɑ 1000 ɘɗ ɚɞ ɖɚɗɔɣɑɝɞɎɑə-

əɚɏɚ  ɓəɌɣɑəɔɫ ɖɚɩɠɠɔɢɔɑəɞɌ əɑɚɐəɚɜɚɐəɚ-

ɝɞɔ ɛɜɔɘɑəɫɗɝɫ ɘɑɞɚɐ ɌəɌɗɔɓɌ ROC-ɖɜɔɎɧɡ.  

ȭɚɗɑɑ əɌɏɗɫɐəɚ ɜɌɝɛɜɑɐɑɗɑəɔɑ ɓəɌɣɑ-

əɔɕ ɜɌɝɝɣɔɞɌəəɚɏɚ ɖɚɩɠɠɔɢɔɑəɞɌ əɑɚɐəɚ-

ɜɚɐəɚɝɞɔ ɛɜɑɐɝɞɌɎɗɑəɧ əɌ ɜɔɝɟəɖɑ 3.  

Ȱɗɫ ɚɢɑəɖɔ ɓɌɎɔɝɔɘɚɝɞɔ Ɏɑɜɚɫɞəɚɝɞɔ 

ɖɜɚɎɚɛɚɞɑɜɔ ɍɚɗɑɑ 1000 ɘɗ ɚɞ ɖɚɗɔɣɑɝɞɎɑə-

əɚɏɚ  ɓəɌɣɑəɔɫ ɖɚɩɠɠɔɢɔɑəɞɌ əɑɚɐəɚɜɚɐəɚ-

ɝɞɔ ɛɜɔɘɑəɫɗɝɫ ɘɑɞɚɐ ɌəɌɗɔɓɌ ROC-ɖɜɔɎɧɡ. 

ȻɗɚɥɌɐɨ ɛɚɐ ROC-ɖɜɔɎɚɕ ɝɚɝɞɌɎɔɗɌ 

0,939 Ñ 0,049 ɝ 95% Ȱȴ: 0,842 ð 1,000. Ȼɚɗɟ-

ɣɑəəɌɫ ɘɚɐɑɗɨ ɍɧɗɌ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɚɕ 

(p < 0,001). ȻɚɜɚɏɚɎɚɑ ɓəɌɣɑəɔɑ ɛɚɖɌɓɌɞɑɗɫ 

çɖɚɩɠɠɔɢɔɑəɞ əɑɚɐəɚɜɚɐəɚɝɞɔè Ɏ ɞɚɣɖɑ cut-

off, ɖɚɞɚɜɚɘɟ ɝɚɚɞɎɑɞɝɞɎɚɎɌɗɚ əɌɔɎɧɝɤɑɑ 

ɓəɌɣɑəɔɑ ɔəɐɑɖɝɌ ɊɐɑəɌ, ɝɚɝɞɌɎɔɗɚ 0,15. 

ȾɌɖɔɘ ɚɍɜɌɓɚɘ,  ɖɜɚɎɚɛɚɞɑɜɫ ɍɚɗɑɑ  1000,0 

ɘɗ  ɛɜɚɏəɚɓɔɜɚɎɌɗɌɝɨ ɛɜɔ ɓəɌɣɑəɔɔ ɛɚɖɌɓɌ-

ɞɑɗɫ çɖɚɩɠɠɔɢɔɑəɞ əɑɚɐəɚɜɚɐəɚɝɞɔè əɔɒɑ 

ɐɌəəɚɕ Ɏɑɗɔɣɔəɧ. ɃɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ɔ ɝɛɑ-

ɢɔɠɔɣəɚɝɞɨ ɘɚɐɑɗɔ ɝɚɝɞɌɎɔɗɔ 84,6% ɔ 94,1%  

 

ȼɔɝ. 1 (Fig. 1) 

 

ȼɔɝ. 2 (Fig. 2)  

ȼɔɝ. 1.  ȸȼȾ. 

ȴɓɘɑɜɑəɔɑ ɖɚɩɠɠɔɢɔɑəɞɌ əɑɚɐəɚɜɚɐəɚɝɞɔ ɛɜɔ 

ɖɜɚɎɚɛɚɞɑɜɑ 700 ɘɗ, ɓəɌɣɑəɔɑ ɝɚɝɞɌɎɔɗɚ 0,29.  

Fig. 1.  MRI. 

Measurement of the heterogeneity coefficient at 700 

ml blood loss, the value was 0.29.  

ȼɔɝ. 2.   ȸȼȾ. 

ȴɓɘɑɜɑəɔɑ ɖɚɩɠɠɔɢɔɑəɞɌ əɑɚɐəɚɜɚɐəɚɝɞɔ ɛɜɔ 

ɖɜɚɎɚɛɚɞɑɜɑ 6000 ɘɗ, ɓəɌɣɑəɔɑ ɝɚɝɞɌɎɔɗɚ 0,01.  

Fig. 2.   MRI. 

Measurement of the heterogeneity c oefficient at 6000 

ml blood loss, the value was 0.0.1.  

ȾɌɍɗɔɢɌ ʈ1.     ȳəɌɣɑəɔɫ ɖɚɩɠɠɔɢɔɑəɞɌ əɑɚɐəɚɜɚɐəɚɝɞɔ ɐɗɫ ɖɌɒɐɚɕ ɔɓ ɏɜɟɛɛ. 

ʇʦʢʘʟʘʪʝʣʠ M Ñ SD / Me 
95% ɼʀ / Q  ï 

Q  
n min max 

ʂʦʵʬʬʠʮʠʝʥʪ ʥʝ-

ʦʜʥʦʨʦʜʥʦʩʪʠ (k1) 
0,21 Ñ 0,04 0,18 ï 0,23 75 0,13 0,29 

ʂʦʬɻʬʠʮʠʝʥʪ ʥʝ-

ʦʜʥʦʨʦʜʥʦʩʪʠ (k2) 
0,11Ñ 0,05 0,06 ï 0,16 21 0,06 0,16 

ʂʦʵʬʬʠʮʠʝʥʪ ʥʝ-

ʦʜʥʦʨʦʜʥʦʩʪʠ (k3) 
0,03 Ñ 0,02 0,01 ï 0,05 7 0,01 0,07 

 

   
 

http://www.rejr.ru/


 

 

   RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY  

| www.rejr.ru | REJR. 2024; 14 (2):69-76       DOI: 10.21569/2222-7415-2024-14-2-69-76                    73 
 

 

ɝɚɚɞɎɑɞɝɞɎɑəəɚ. Ȼɜɔ ɩɞɚɘ ɛɚɗɚɒɔɞɑɗɨəɚɑ 

ɛɜɚɏəɚɝɞɔɣɑɝɖɚɑ ɓəɌɣɑəɔɑ (PPV) ɝɚɝɞɌɎɔɗɚ 

78,6 %, Ɍ ɚɞɜɔɢɌɞɑɗɨəɚɑ ɛɜɚɏəɚɝɞɔɣɑɝɖɚɑ 

ɓəɌɣɑəɔɑ (NPV) ð 87,5%. ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɍɧɗ 

ɝɐɑɗɌə ɎɧɎɚɐ, ɣɞɚ ɓəɌɣɑəɔɑ ɖɚɩɠɠɔɢɔɑəɞɌ 

əɑɚɐəɚɜɚɐəɚɝɞɔ ɘɑəɑɑ 0,15 ɝɚɚɞɎɑɞɝɞɎɟɑɞ 

Ɏɧɝɚɖɚɘɟ  ɜɔɝɖɟ ɜɌɓɎɔɞɔɫ ɔəɞɜɌɚɛɑɜɌɢɔɚə-

əɚɏɚ ɖɜɚɎɚɞɑɣɑəɔɫ, Ɍ ɍɚɗɑɑ 0,15 ð əɔɓɖɚɘɟ.  

Ⱥɍɝɟɒɐɑəɔɑ. 

ȻɜɚɍɗɑɘɌ ɝɎɚɑɎɜɑɘɑəəɚɕ ɛɜɑəɌɞɌɗɨəɚɕ 

ɐɔɌɏəɚɝɞɔɖɔ ɎɜɌɝɞɌəɔɫ ɛɗɌɢɑəɞɧ ɚɝɞɌɑɞɝɫ 

ɎɑɝɨɘɌ ɌɖɞɟɌɗɨəɚɕ Ɏ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ ɔ ɫɎ-

ɗɫɑɞɝɫ ɛɜɑɐɘɑɞɚɘ ɛɚɎɧɤɑəəɚɏɚ ɔəɞɑɜɑɝɌ Ɏ 

ɚɞɑɣɑɝɞɎɑəəɧɡ ɔ ɓɌɜɟɍɑɒəɧɡ ɛɟɍɗɔɖɌɢɔɫɡ.  

ȻɌɢɔɑəɞɖɔ ɝɚ ɝɎɚɑɎɜɑɘɑəəɚ ɔ Ɏɑɜəɚ ɎɧɝɞɌɎ-

ɗɑəəɧɘ ɐɔɌɏəɚɓɚɘ çɎɜɌɝɞɌəɔɑ ɛɗɌɢɑəɞɧè ɡɌ-

ɜɌɖɞɑɜɔɓɟɪɞɝɫ ɘɑəɨɤɑɕ ɔəɞɜɌɚɛɑɜɌɢɔɚəəɚɕ 

ɖɜɚɎɚɛɚɞɑɜɑɕ ɔ ɘɑəɨɤɑɕ ɛɚɞɜɑɍəɚɝɞɨɪ Ɏ ɛɑ-

ɜɑɗɔɎɌəɔɔ ɛɜɚɐɟɖɞɚɎ ɖɜɚɎɔ, Ɏ ɝɜɌɎəɑəɔɔ 

ɒɑəɥɔəɌɘɔ, ɖɚɞɚɜɧɘ ɐɌəəɧɕ ɐɔɌɏəɚɓ ɍɧɗ 

ɎɧɝɞɌɎɗɑə ɔəɞɜɌəɌɞɌɗɨəɚ [17].  Ȼɚɘɔɘɚ Ɏɧ-

ɫɎɗɑəɔɫ ɔəɎɌɓɔɎəɚɕ ɛɗɌɢɑəɞɌɢɔɔ ɔ ɚɛɜɑɐɑ-

ɗɑəɔɫ ɏɗɟɍɔəɧ ɔəɎɌɓɔɔ, ɛɜɚɏəɚɓɔɜɚɎɌəɔɑ 

ɜɔɝɖɌ ɘɌɝɝɔɎəɚɏɚ Ɍɖɟɤɑɜɝɖɚɏɚ ɖɜɚɎɚɞɑɣɑəɔɫ 

ɔɘɑɑɞ ɎɌɒəɚɑ ɓəɌɣɑəɔɑ ɛɜɔ Ɏɧɍɚɜɑ ɘɑɞɚɐɌ ɔ 

ɟɝɗɚɎɔɕ ɜɚɐɚɎɝɛɚɘɚɒɑəɔɫ. ȻɜɚɝɗɑɒɔɎɌɑɞɝɫ 

ɣɑɞɖɌɫ ɛɜɫɘɌɫ ɓɌɎɔɝɔɘɚɝɞɨ ɘɑɒɐɟ ɚɍɦɑɘɚɘ 

ɖɜɚɎɚɛɚɞɑɜɔ ɔ ɏɗɟɍɔəɚɕ ɔəɎɌɓɔɔ [14,15,18]. 

ȻɜɑəɌɞɌɗɨəɌɫ ɐɔɌɏəɚɝɞɔɖɌ ɎɜɌɝɞɌəɔɫ ɛɗɌ-

ɢɑəɞɧ ɐɚɝɞɌɞɚɣəɚ ɛɚɐɜɚɍəɚ ɚɛɜɑɐɑɗɑəɌ ɔ 

ɝɞɜɟɖɞɟɜɔɜɚɎɌəɌ ð əɌɢɔɚəɌɗɨəɧɑ ɔ ɘɑɒɐɟ-

əɌɜɚɐəɧɑ ɜɑɖɚɘɑəɐɌɢɔɔ ɛɜɔɤɗɔ ɖ ɎɧɎɚɐɟ, 

ɣɞɚ ɚɝəɚɎəɧɘ ɘɑɞɚɐɚɘ ɎɔɓɟɌɗɔɓɌɢɔɔ ɫɎɗɫɑɞ-

ɝɫ ɟɗɨɞɜɌɓɎɟɖɚɎɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ, ɖɚɞɚɜɚɑ, 

ɚɍɗɌɐɌɫ ɐɚɝɞɌɞɚɣəɚ Ɏɧɝɚɖɚɕ ɣɟɎɝɞɎɔɞɑɗɨəɚ-

ɝɞɨɪ ɔ ɝɛɑɢɔɠɔɣəɚɝɞɨɪ, ɛɚɓɎɚɗɫɑɞ ɎɧɫɎɔɞɨ 

ɌəɚɘɌɗɨəɟɪ ɛɗɌɢɑəɞɌɢɔɪ ɔ ɐɌɒɑ ɛɜɑɐɛɚɗɚ-

ɒɔɞɨ ɏɗɟɍɔəɟ ɔəɎɌɓɔɔ [9]. ȸɌɏəɔɞəɚ-

ȾɌɍɗɔɢɌ ʈ2.     ȬəɌɗɔɓ ɣɔɝɗɚɎɧɡ ɓəɌɣɑəɔɕ ɖɚɩɠɠɔɢɔɑəɞɌ əɑɚɐəɚɜɚɐəɚɝɞɔ  Ɏ ɓɌ-

Ɏɔɝɔɘɚɝɞɔ ɚɞ ɚɍɦɑɘɌ ɖɜɚɎɚɛɚɞɑɜɔ. 

˽͔ͦ͊͊ͭ͘͟͡Έ ˴͔͎͙͙͊ͭͦͪ 
ͦ͟Ήͺͺ͙ͼ͙͔ͤͭ 

p 
Me vѕ ς vї n 

͍͔ͪͦͦͨͦͭͪ͟Ύ 

ˣ͔͔ͦ͡ мллл 

ͣ  ͡
0,07 0,02 ς 0,14 28 

< 0,001* 
˸͔͔͔ͤ млллΣл 

ͣ  ͡
0,22 0,17 ς 0,23 75 

 

   
 

 

ȼɔɝ. 3 (Fig. 3) 

 

ȼɔɝ. 4 (Fig. 4) 

ȼɔɝ. 3.  ȰɔɌɏɜɌɘɘɌ. 

ȬəɌɗɔɓ ɛɚɖɌɓɌɞɑɗɫ ɓəɌɣɑəɔɕ ɖɚɩɠɠɔɢɔɑəɞɌ əɑɚɐ-

əɚɜɚɐəɚɝɞɔ  Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɚɍɦɑɘɌ ɖɜɚɎɚɛɚɞɑ-

ɜɔ.  

Fig. 3.  Diagram . 

Analysis of the indicator of the heterogeneity coeffi-

cient values depending on the volume of blood loss.  

ȼɔɝ. 4.    ȰɔɌɏɜɌɘɘɌ. 

ROC-ɖɜɔɎɌɫ, ɡɌɜɌɖɞɑɜɔɓɟɪɥɌɫ ɓɌɎɔɝɔɘɚɝɞɨ Ɏɑɜɚ-

ɫɞəɚɝɞɔ ɛɚɖɌɓɌɞɑɗɫ çɖɜɚɎɚɛɚɞɑɜɫ ɍɚɗɑɑ 1000è ɚɞ 

ɛɚɖɌɓɌɞɑɗɫ çɖɚɩɠɠɔɢɔɑəɞ əɑɚɐəɚɜɚɐəɚɝɞɔè.  

Fig. 4.    Diagram . 

ROC curve characterizing the dependence of the 

blood loss probability of more than 1000 on the het-

erogeneity coefficient.  
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ɜɑɓɚəɌəɝəɚɕ ɞɚɘɚɏɜɌɠɔɔ ɚɞɎɚɐɔɞɝɫ ɜɚɗɨ  

ɐɚɛɚɗəɔɞɑɗɨəɚɏɚ ɘɑɞɚɐɌ ɐɔɌɏəɚɝɞɔɖɔ, ɔɝ-

ɛɚɗɨɓɟɑɘɚɏɚ Ɏ ɚɞɐɑɗɨəɧɡ ɝɗɟɣɌɫɡ. Ȼɚ əɌɤɑɘɟ 

ɘəɑəɔɪ, ȸȼȾ ɚɍɗɌɐɌɑɞ ɐɚɛɚɗəɔɞɑɗɨəɧɘɔ 

Ɏɚɓɘɚɒəɚɝɞɫɘɔ Ɏ ɛɗɌəɑ ɛɜɚɏəɚɓɔɜɚɎɌəɔɫ 

ɜɔɝɖɌ ɜɌɓɎɔɞɔɫ ɘɌɝɝɔɎəɚɏɚ Ɍɖɟɤɑɜɝɖɚɏɚ 

ɖɜɚɎɚɞɑɣɑəɔɫ, ɣɞɚ ɘɧ ɛɚɛɧɞɌɗɔɝɨ ɚɢɑəɔɞɨ Ɏ 

əɌɝɞɚɫɥɑɘ ɔɝɝɗɑɐɚɎɌəɔɔ.  

ȺɝəɚɎəɧɑ ȸȼ-ɛɜɔɓəɌɖɔ ɎɜɌɝɞɌəɔɫ 

ɛɗɌɢɑəɞɧ ɐɚɝɞɌɞɚɣəɚ ɣɑɞɖɚ ɚɛɜɑɐɑɗɑəɧ, ɖ 

əɔɘ ɚɞəɚɝɫɞ ɗɚɖɌɗɨəɚɑ ɎɧɍɟɡɌəɔɑ ɝɞɑəɖɔ 

ɘɌɞɖɔ, ɔɝɞɚəɣɑəɔɑ ɘɔɚɘɑɞɜɔɫ Ɏ ɚɍɗɌɝɞɔ 

ɛɜɔɖɜɑɛɗɑəɔɫ ɛɗɌɢɑəɞɧ, ɏɔɛɚɔəɞɑəɝɔɎəɧɑ 

əɌ Ⱦ2-Ȯȴ ɎəɟɞɜɔɛɗɌɢɑəɞɌɜəɧɑ ɛɚɗɚɝɧ, 

ɎəɟɞɜɔɛɗɌɢɑəɞɌɜəɧɑ ɗɌɖɟəɧ, ɛɌɞɚɗɚɏɔɣɑ-

ɝɖɟɪ ɜɑɞɜɚɛɗɌɢɑəɞɌɜəɟɪ ɎɌɝɖɟɗɫɜɔɓɌɢɔɪ 

[16].  Ȼɜɔɣɑɘ ɛɚ ɐɌəəɧɘ ȶɟɗɌɍɟɡɚɎɚɕ ɔ ɝɚ-

ɌɎɞ.(2023 ɏ.), ɔɘɑəəɚ əɌɗɔɣɔɑ ɟɣɌɝɞɖɚɎ ɝ ɏɔ-

ɛɑɜɎɌɝɖɟɗɫɜɔɓɌɢɔɑɕ Ɏ ɝɞɜɟɖɞɟɜɑ ɛɗɌɢɑəɞɧ, Ɍ 

ɞɌɖɒɑ ɓɌ ɑɑ ɛɜɑɐɑɗɌɘɔ Ɏ Ɏɔɐɑ ɏɔɛɚɔəɞɑəɝɔɎ-

əɧɡ əɌ Ⱦ2-Ȯȴ ɗɔəɑɕəɧɡ Ɏɖɗɪɣɑəɔɕ ɔ ɟɣɌɝɞ-

ɖɚɎ əɑɚɌəɏɔɚɏɑəɑɓɌ ɝ ɠɚɜɘɔɜɚɎɌəɔɑɘ ɜɑɞɜɚ-

ɛɗɌɢɑəɞɌɜəɚɕ ɝɚɝɟɐɔɝɞɚɕ ɞɑəɔ, ɫɎɗɫɪɞɝɫ 

ɛɜɑɐɔɖɞɚɜɌɘɔ ɏɗɟɍɚɖɔɡ ɠɚɜɘ ɔəɎɌɓɔɔ.[18] 

ȾɌɖɒɑ ɖ ɐɚɛɚɗəɔɞɑɗɨəɧɘ ɛɜɚɏəɚɝɞɔɣɑɝɖɔɘ 

ɖɜɔɞɑɜɔɫɘ ɜɔɝɖɌ ɘɌɝɝɔɎəɚɏɚ ɖɜɚɎɚɞɑɣɑəɔɫ 

ɛɜɔ ɟɝɞɌəɚɎɗɑəəɚɘ ɐɔɌɏəɚɓɑ çɎɜɌɝɞɌəɔɑ ɛɗɌ-

ɢɑəɞɧè ɘɚɒəɚ ɚɞəɑɝɞɔ əɌɗɔɣɔɑ ɌəɚɘɌɗɨəɧɡ 

ɝɚɝɟɐɔɝɞɧɡ ɖɚɗɗɌɞɑɜɌɗɑɕ, ɖɚɞɚɜɧɑ ɘɚɏɟɞ 

ɌəɌɝɞɚɘɚɓɔɜɚɎɌɞɨ  ɝ ɘɌɞɚɣəɚɕ Ɍɜɞɑɜɔɑɕ ɔ 

ɛɚɎɧɤɌɞɨ ɜɔɝɖ ɜɌɓɎɔɞɔɫ ɘɌɝɝɔɎəɚɏɚ ɖɜɚɎɚ-

ɞɑɣɑəɔɫ ɐɌɒɑ Ɏ ɝɗɟɣɌɑ ɩɘɍɚɗɔɓɌɢɔɔ ɛɚɝɗɑɐ-

əɑɕ.   ȽɚɏɗɌɝəɚ ɗɔɞɑɜɌɞɟɜəɧɘ ɐɌəəɧɘ,  ɛɚ-

ɐɚɍəɧɑ ɌəɌɝɞɚɘɚɓɧ ɎɧɫɎɗɫɗɔɝɨ ɟ 67% ɛɌɢɔ-

ɑəɞɚɖ ɝ ɛɜɑɐɗɑɒɌəɔɑɘ ɔ ɛɜɔɓəɌɖɌɘɔ ɎɜɌɝ-

ɞɌəɔɫ ɛɗɌɢɑəɞɧ, ɔ ɛɚɗəɚɝɞɨɪ ɚɞɝɟɞɝɞɎɚɎɌɗɔ 

ɟ ɛɌɢɔɑəɞɚɖ ɝ əɚɜɘɌɗɨəɚɕ ɛɗɌɢɑəɞɌɢɔɑɕ 

[19].   

Ȼɑɜɑɣɔɝɗɑəəɧɑ Ɏɧɤɑ ɖɜɔɞɑɜɔɔ əɚɝɫɞ 

ɛɜɑɔɘɟɥɑɝɞɎɑəəɚ ɝɟɍɦɑɖɞɔɎəɧɕ ɡɌɜɌɖɞɑɜ, ɔ 

Ɏɑɜɚɫɞəɚɝɞɨ ɔɡ ɎɧɫɎɗɑəɔɫ əɌɛɜɫɘɟɪ ɓɌɎɔ-

ɝɔɞ ɚɞ ɚɛɧɞɌ ɔ ɖɎɌɗɔɠɔɖɌɢɔɔ ɎɜɌɣɌ-

ɜɑəɞɏɑəɚɗɚɏɌ [20]. Ȯ əɌɤɑɘ ɔɝɝɗɑɐɚɎɌəɔɔ, 

ɘɧ ɛɚɛɧɞɌɗɔɝɨ ɚɍɦɑɖɞɔɎɔɓɔɜɚɎɌɞɨ ɔɓɘɑəɑ-

əɔɫ, əɌɍɗɪɐɌɑɘɧɑ Ɏ ɝɞɜɟɖɞɟɜɑ ɛɗɌɢɑəɞɧ, 

ɛɜɔ ɌəɚɘɌɗɨəɚɕ ɛɗɌɢɑəɞɌɢɔɔ. ȸɧ ɚɍɜɌɞɔɗɔ 

ɎəɔɘɌəɔɑ əɌ ɞɚ, ɣɞɚ ɛɜɔ ɏɗɟɍɚɖɔɡ ɠɚɜɘɌɡ 

ɎɜɌɝɞɌəɔɫ, ɝɚɛɜɚɎɚɒɐɌɎɤɔɡɝɫ ɘɌɝɝɔɎəɧɘ 

Ɍɖɟɤɑɜɝɖɔɘ ɖɜɚɎɚɞɑɣɑəɔɑɘ,  ɎɧɫɎɗɫɗɔɝɨ 

ɛɜɌɖɞɔɣɑɝɖɔ Ɏɝɑ ɛɑɜɑɣɔɝɗɑəəɧɑ Ɏɧɤɑ ɛɜɔ-

ɓəɌɖɔ,  ɣɞɚ, Ɏ ɝɎɚɪ ɚɣɑɜɑɐɨ, ɛɜɚɫɎɗɫɗɚɝɨ Ɏɧ-

ɜɌɒɑəəɧɘ əɑɚɐəɚɜɚɐəɧɘ ɝəɔɒɑəɔɑɘ ȸȼ-

ɝɔɏəɌɗɌ əɌ Ⱦ2-Ȯȴ ɚɞ ɛɗɌɢɑəɞɌɜəɚɕ ɞɖɌəɔ Ɏ 

ɓɚəɑ ɔəɞɑɜɑɝɌ, ɓɌɣɌɝɞɟɪ ɝɚɚɞɎɑɞɝɞɎɚɎɌɎɤɑɕ 

ɚɍɗɌɝɞɔ əɔɒəɑɏɚ ɘɌɞɚɣəɚɏɚ ɝɑɏɘɑəɞɌ.  Ƚɞɚɔɞ 

ɚɞɘɑɞɔɞɨ, ɣɞɚ ɛɜɔ ɚɞɝɟɞɝɞɎɔɔ ɛɑɜɑɣɔɝɗɑəəɧɡ 

ɛɜɔɓəɌɖɚɎ ɎɜɌɝɞɌəɔɫ ɔ ɠɔɓɔɚɗɚɏɔɣɑɝɖɚɕ 

ɖɜɚɎɚɛɚɞɑɜɑ, ɛɗɌɢɑəɞɌɜəɌɫ ɞɖɌəɨ ɔɘɑɗɌ ɏɚ-

ɜɌɓɐɚ ɍɚɗɑɑ ɚɐəɚɜɚɐəɧɕ ɔɓɚ-, ɏɔɛɑɜɔəɞɑə-

ɝɔɎəɧɕ əɌ Ⱦ2-Ȯȴ ȸȼ-ɝɔɏəɌɗ.  ȺɝəɚɎɧɎɌɫɝɨ 

əɌ əɌɤɑɘ əɌɍɗɪɐɑəɔɔ, ɘɧ ɛɜɑɐɗɚɒɔɗɔ ɖɚ-

ɗɔɣɑɝɞɎɑəəɧɕ ɛɌɜɌɘɑɞɜ, ɡɌɜɌɖɞɑɜɔɓɟɪɥɔɕ 

əɑɚɐəɚɜɚɐəɚɝɞɨ ɛɗɌɢɑəɞɌɜəɚɕ ɞɖɌəɔ ɔ ɛɜɚ-

ɌəɌɗɔɓɔɜɚɎɌɗɔ ɑɏɚ ɝɚɚɞəɚɤɑəɔɑ ɝ ɚɍɦɑɘɚɘ 

ɖɜɚɎɚɛɚɞɑɜɔ. Ȯ ɛɚɗɟɣɑəəɧɡ ɜɑɓɟɗɨɞɌɞɌɡ ɫɜɖɚ 

ɛɜɚɝɗɑɒɔɎɌɗɌɝɨ ɚɍɜɌɞəɌɫ ɝɎɫɓɨ ɘɑɒɐɟ ɓəɌ-

ɣɑəɔɫɘɔ ɛɚɗɟɣɑəəɚɏɚ əɌɘɔ ɖɚɩɠɠɔɢɔɑəɞɌ ɔ 

ɚɍɦɑɘɚɘ Ɍɖɟɤɑɜɝɖɚɏɚ  ɖɜɚɎɚɞɑɣɑəɔɫ. Ȼɚɗɟ-

ɣɑəəɧɑ ɐɌəəɧɑ ɛɚɓɎɚɗɫɗɔ əɌɘ ɛɜɚɏəɚɓɔɜɚ-

ɎɌɞɨ  ɖɜɚɎɚɛɚɞɑɜɪ ɍɚɗɑɑ ɚɐəɚɏɚ ɗɔɞɜɌ ɛɜɔ 

ɓəɌɣɑəɔɔ ɘɑəɑɑ 0,15. Ȼɜɔ ɩɞɚɘ ɎɌɒəɚ ɛɚɐ-

ɣɑɜɖəɟɞɨ, ɣɞɚ Ɏ  ɝɗɟɣɌɫɡ ɘɌɝɝɔɎəɚɏɚ Ɍɖɟɤɑɜ-

ɝɖɚɏɚ ɖɜɚɎɚɞɑɣɑəɔɫ, ɛɜɔ ɚɍɦɑɘɑ ɛɚɞɑɜɫəəɚɕ 

ɖɜɚɎɔ ɚɖɚɗɚ 6000 ɘɗ,  ɓəɌɣɑəɔɫ ɖɚɩɠɠɔɢɔ-

ɑəɞɌ əɑɚɐəɚɜɚɐəɚɝɞɔ ɔ ɎɚɎɝɑ ɝɚɚɞɎɑɞɝɞɎɚɎɌ-

ɗɔ ɝɚɞɧɘ ɐɚɗɫɘ.  ȱɝɗɔ ɒɑ ɟɣɑɝɞɨ ɛɜɫɘɟɪ 

ɎɓɌɔɘɚɝɎɫɓɨ ɘɑɒɐɟ ɚɍɦɑɘɚɘ ɖɜɚɎɚɛɚɞɑɜɔ ɔ 

ɏɗɟɍɔəɚɕ ɔəɎɌɓɔɔ Ɏɚɜɝɔə ɡɚɜɔɚəɌ Ɏ ɘɔɚɘɑɞ-

ɜɔɕ, ɛɜɑɐɗɚɒɑəəɧɕ əɌɘɔ ɖɚɩɠɠɔɢɔɑəɞ əɑ-

ɚɐəɚɜɚɐəɚɝɞɔ ɘɚɒəɚ ɞɌɖɒɑ  ɔɝɛɚɗɨɓɚɎɌɞɨ ɔ 

ɖɌɖ ɐɚɛɚɗəɔɞɑɗɨəɧɕ ɘɌɜɖɑɜ ɔəɎɌɓɔɎəɧɡ 

ɠɚɜɘ ɛɗɌɢɑəɞɌɢɔɔ. 

ȮɧɎɚɐɧ. 

ȸɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɌɫ ɞɚɘɚɏɜɌɠɔɫ 

ɛɚɓɎɚɗɫɑɞ ɛɜɚɏəɚɓɔɜɚɎɌɞɨ ɜɔɝɖ ɜɌɓɎɔɞɔɫ 

ɘɌɝɝɔɎəɚɏɚ ɔəɞɜɌɚɛɑɜɌɢɔɚəəɚɏɚ ɖɜɚɎɚɞɑɣɑ-

əɔɫ ɟ ɍɑɜɑɘɑəəɧɡ ɝ ɎɜɌɝɞɌəɔɑɘ ɛɗɌɢɑəɞɧ. 

Ȼɜɑɐɗɚɒɑəəɧɕ ɛɌɜɌɘɑɞɜ ɖɚɜɜɑɗɔɜɟɑɞ ɚɍɦɑ-

ɘɚɘ ɖɜɚɎɚɛɚɞɑɜɔ, ɣɞɚ ɛɚɓɎɚɗɫɑɞ ɔɝɛɚɗɨɓɚ-

ɎɌɞɨ ɑɏɚ ɖɌɖ ɐɚɛɚɗəɔɞɑɗɨəɧɕ ɐɔɌɏəɚɝɞɔɣɑ-

ɝɖɔɕ ɖɜɔɞɑɜɔɕ  ɟ ɍɑɜɑɘɑəəɧɡ ɝ Ɏɧɝɚɖɔɘ 

ɜɔɝɖɚɘ ɎɜɌɝɞɌəɔɫ ɛɗɌɢɑəɞɧ.    

ȴɝɞɚɣəɔɖ ɠɔəɌəɝɔɜɚɎɌəɔɫ ɔ ɖɚə-

ɠɗɔɖɞ ɔəɞɑɜɑɝɚɎ. 

ȬɎɞɚɜɧ ɐɌəəɚɕ ɝɞɌɞɨɔ ɛɚɐɞɎɑɜɐɔɗɔ ɚɞ-

ɝɟɞɝɞɎɔɑ ɠɔəɌəɝɚɎɚɕ ɛɚɐɐɑɜɒɖɔ ɔɝɝɗɑɐɚɎɌ-

əɔɫ ɔ ɖɚəɠɗɔɖɞɌ ɔəɞɑɜɑɝɚɎ, ɚ ɖɚɞɚɜɧɡ əɑɚɍ-

ɡɚɐɔɘɚ ɝɚɚɍɥɔɞɨ. 
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ȼȱȳȿȷɈȾȬȾɇ ɉɁȺȯȼȬɀȴȴ ȲȱȷȾȺɃȹȺȯȺ ȸȱɄȶȬ ȴ ȻȷȺȰȹȺȯȺ ɋȵɂȬ ȿ ȲȱȹɅȴȹ Ƚ 

ȻȺȾȱȼȱȵ ȭȱȼȱȸȱȹȹȺȽȾȴ ȹȬ ȼȬȹȹȴɁ ȽȼȺȶȬɁ 

 

ȹɟɜɔɑɎɌ Ȭ.Ȭ. 
 

ȬɓɑɜɍɌɕɐɒɌəɝɖɔɕ ȯɚɝɟɐɌɜɝɞɎɑəəɧɕ ȴəɝɞɔɞɟɞ ɟɝɚɎɑɜɤɑəɝɞɎɚɎɌəɔɫ ɎɜɌɣɑɕ ɔɘ. Ȭ. ȬɗɔɑɎɌ, ɖɌɠɑɐɜɌ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ.  

ɏ. ȭɌɖɟ, ȬɓɑɜɍɌɕɐɒɌə.   

 

ɢɑəɖɌ ɛɗɚɐəɚɏɚ ɫɕɢɌ ɔ ɒɑɗɞɚɣəɚɏɚ ɘɑɤɖɌ ɚɝɞɌɑɞɝɫ ɎɌɒəɧɘ ɩɗɑɘɑəɞɚɘ ɟɗɨɞɜɌɓɎɟɖɚ-

Ɏɚɕ ɚɢɑəɖɔ ɍɑɜɑɘɑəəɚɝɞɔ Ɏ ɛɑɜɎɚɘ ɞɜɔɘɑɝɞɜɑ.  

ɂɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. Ⱥɢɑəɔɞɨ ɜɌɓɘɑɜɧ ɒɑɗɞɚɣəɚɏɚ ɘɑɤɖɌ ɔ ɛɗɚɐəɚɏɚ ɫɕɢɌ Ɏ ɛɑɜɎɚɘ 

ɞɜɔɘɑɝɞɜɑ ɟ ɍɑɜɑɘɑəəɧɡ ɝ əɑɍɗɌɏɚɛɜɔɫɞəɧɘ ɔ ɍɗɌɏɚɛɜɔɫɞəɧɘ ɔɝɡɚɐɚɘ ɍɑɜɑɘɑəəɚɝɞɔ.  

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. ȿɗɨɞɜɌɓɎɟɖɚɎɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ (ȿȳȴ) ɛɜɚɎɑɐɑəɚ 128 ɍɑɜɑɘɑə-

əɧɘ ɝɚ ɝɜɚɖɚɘ 5,5 - 6 əɑɐɑɗɨ. ȿ Ɏɝɑɡ ɛɌɢɔɑəɞɚɖ ɝɚɍɜɌə ɌəɌɘəɑɓ, ɛɜɚɎɑɐɑəɚ ɚɍɥɑɑ ɔ ɠɔɓɔɣɑɝɖɚɑ 

ɚɍɝɗɑɐɚɎɌəɔɑ, ɞɜɌəɝɎɌɏɔəɌɗɨəɚɑ ȿȳȴ. ȶɌɒɐɧɑ 2 əɑɐɑɗɔ ɐɚ 12 əɑɐɑɗɨ ɚɛɜɑɐɑɗɫɗɔ ɐɔɌɘɑɞɜ ɛɗɚɐ-

əɚɏɚ ɫɕɢɌ ɔ ɒɑɗɞɚɣəɚɏɚ ɘɑɤɖɌ.  

ȼɑɓɟɗɨɞɌɞɧ. Ȯ ɛɜɚɢɑɝɝɑ ɔɝɝɗɑɐɚɎɌəɔɫ ɟ 24 ɛɌɢɔɑəɞɚɎ ɛɜɚɔɓɚɤɗɌ ɛɚɞɑɜɫ ɛɗɚɐɌ, ɟ 104 

ɒɑəɥɔə ɍɑɜɑɘɑəəɚɝɞɨ ɛɜɚɐɚɗɒɔɗɌɝɨ. ȹɌ ɝɜɚɖɑ 6 əɑɐɑɗɨ ɛɚɞɑɜɫ ɛɗɚɐɌ ɛɜɚɔɓɚɤɗɌ ɟ 8 ɛɌɢɔɑəɞɚɖ, 

ɟ 120 ɒɑəɥɔə ɍɑɜɑɘɑəəɚɝɞɨ ɛɜɚɐɚɗɒɔɗɌɝɨ, əɌ ɝɜɚɖɑ 8 ɔ 10 əɑɐɑɗɨ ɛɚɞɑɜɫ ɛɗɚɐɌ ɛɜɚɔɓɚɤɗɌ ɟ 6 

ɛɌɢɔɑəɞɚɎ ɝɚɚɞɎɑɞɝɞɎɑəəɚ, ɍɑɜɑɘɑəəɚɝɞɨ ɛɜɚɐɚɗɒɔɗɌɝɨ ɟ 114 ɔ 108 ɛɌɢɔɑəɞɚɎ. ȹɌ ɝɜɚɖɑ 12 

əɑɐɑɗɨ ɛɚɞɑɜɫ ɛɗɚɐɌ ɛɜɚɔɓɚɤɗɌ ɟ 4 ɛɌɢɔɑəɞɚɎ, ɍɑɜɑɘɑəəɚɝɞɨ ɛɜɚɐɚɗɒɔɗɌɝɨ ɟ 104 ɛɌɢɔɑəɞɚɎ. 

ȹɚɜɘɌɗɨəɌɫ ɠɚɜɘɌ ɒɑɗɞɚɣəɚɏɚ ɘɑɤɖɌ ɎɧɫɎɗɑəɌ ɟ 90,6%, ɔɓɘɑəɑəəɌɫ ɠɚɜɘɌ ð ɟ 9,4% ɛɌɢɔɑə-

ɞɚɖ. ȴɓ 12 ɝɗɟɣɌɑɎ ɝ ɔɓɘɑəɑəəɚɕ ɠɚɜɘɚɕ ɒɑɗɞɚɣəɚɏɚ ɘɑɤɖɌ ɐɑɠɚɜɘɔɜɚɎɌəəɌɫ ɠɚɜɘɌ ɎɔɓɟɌɗɔ-

ɓɔɜɚɎɌɗɌɝɨ ɟ 4 ɛɌɢɔɑəɞɚɎ, ɏɔɛɚɩɡɚɏɑəəɧɕ ɚɍɚɐɚɖ ð ɟ 6, ɚɎɌɗɨəɌɫ ɠɚɜɘɌ ð ɟ 2 ɛɌɢɔɑəɞɚɎ. Ȯ 

ɏɜɟɛɛɑ ɝ ɛɚɞɑɜɑɕ ɛɗɚɐɌ ɐɑɠɚɜɘɔɜɚɎɌəəɌɫ ɠɚɜɘɌ ɔ ɏɔɛɚɩɡɚɏɑəəɧɕ ɚɍɚɐɚɖ ɚɛɜɑɐɑɗɫɗɔɝɨ ɟ 2 ɛɌ-

ɢɔɑəɞɚɎ ɝɚɚɞɎɑɞɝɞɎɑəəɚ, ɚɎɌɗɨəɌɫ ɠɚɜɘɌ ð ɟ 1 ɛɌɢɔɑəɞɌ. ȹɌ ɝɜɚɖɌɡ 6, 8, 12 əɑɐɑɗɨ ɝɜɑɐəɔɕ 

ɐɔɌɘɑɞɜ ɒɑɗɞɚɣəɚɏɚ ɘɑɤɖɌ Ɏ ɏɜɟɛɛɑ ɒɑəɥɔə ɝ ɛɚɞɑɜɑɕ ɛɗɚɐɌ ɓəɌɣɔɞɑɗɨəɚ ɛɜɑɎɧɤɌɗ ɝɜɑɐəɔɕ 

ɐɔɌɘɑɞɜ Ɏ ɏɜɟɛɛɑ ɝ ɛɜɚɐɚɗɒɌɪɥɑɕɝɫ ɍɑɜɑɘɑəəɚɝɞɨɪ (ɜÒ0,05). ȰɔɌɘɑɞɜ ɒɑɗɞɚɣəɚɏɚ ɘɑɤɖɌ ɍɧɗ 

ɝəɔɒɑə ɣɑɜɑɓ 12 əɑɐɑɗɨ ɛɚ ɝɜɌɎəɑəɔɪ ɝ 6, 8 ɔ 10 əɑɐɑɗɫɘɔ, ɝɟɥɑɝɞɎɑəəɚɑ ɝəɔɒɑəɔɑ ɚɞɘɑɣɌɗɚɝɨ 

ɟ ɛɌɢɔɑəɞɚɎ ɝ ɛɚɞɑɜɑɕ ɛɗɚɐɌ (ɜ<0,001). ȰɔɌɘɑɞɜ ɛɗɚɐəɚɏɚ ɫɕɢɌ ɟ ɚɍɝɗɑɐɚɎɌəəɧɡ ɛɌɢɔɑəɞɚɖ Ɏ 

ɞɑɣɑəɔɑ 6, 8, 10 ɔ 12 əɑɐɑɗɨ ɓəɌɣɔɞɑɗɨəɚ ɟɎɑɗɔɣɔɗɝɫ.  

Ⱥɍɝɟɒɐɑəɔɑ. Ȳɑɗɞɚɣəɧɕ ɘɑɤɚɖ, Ɏɔɐɔɘɧɕ əɌ ɜɌəəɔɡ ɝɜɚɖɌɡ ɍɑɜɑɘɑəəɚɝɞɔ, Ɏɧɛɚɗəɫɑɞ 

ɒɔɓəɑəəɚ ɎɌɒəɧɑ ɠɟəɖɢɔɔ ɐɗɫ ɩɘɍɜɔɚəɌ, ɎɖɗɪɣɌɫ ɚɍɘɑə ɎɑɥɑɝɞɎ ɔ ɖɜɚɎɑɞɎɚɜɑəɔɑ. ȹɌɤɑ ɔɝ-

ɝɗɑɐɚɎɌəɔɑ ɛɚɖɌɓɌɗɚ, ɣɞɚ ɌəɚɘɌɗɔɔ Ɏ ɠɚɜɘɑ ɔ ɜɌɓɘɑɜɑ ɒɑɗɞɚɣəɚɏɚ ɘɑɤɖɌ ɝɎɫɓɌəɧ ɝ ɛɚɎɧɤɑə-

əɧɘ ɜɔɝɖɚɘ ɛɚɞɑɜɔ ɛɗɚɐɌ. ȿɗɨɞɜɌɓɎɟɖɚɎɚɑ ɘɚəɔɞɚɜɔɜɚɎɌəɔɑ ɒɑɗɞɚɣəɚɏɚ ɘɑɤɖɌ ɎɌɒəɚ ɐɗɫ 

ɜɌəəɑɏɚ ɛɜɚɏəɚɓɔɜɚɎɌəɔɫ ɔɝɡɚɐɚɎ ɍɑɜɑɘɑəəɚɝɞɔ. 

ȮɧɎɚɐɧ. ȿɗɨɞɜɌɓɎɟɖɚɎɌɫ ɚɢɑəɖɌ ɐɔɌɘɑɞɜɌ ɔ ɠɚɜɘɧ ɒɑɗɞɚɣəɚɏɚ ɘɑɤɖɌ, Ɍ ɞɌɖɒɑ ɐɔɌɘɑɞ-

ɜɌ ɛɗɚɐəɚɏɚ ɫɕɢɌ Ɏ ɞɑɣɑəɔɑ ɛɑɜɎɚɏɚ ɞɜɔɘɑɝɞɜɌ ɍɑɜɑɘɑəəɚɝɞɔ ɫɎɗɫɑɞɝɫ ɎɌɒəɚɕ ɐɗɫ ɚɢɑəɖɔ ɞɑɣɑ-

əɔɫ ɍɑɜɑɘɑəəɚɝɞɔ əɌ ɜɌəəɔɡ ɝɜɚɖɌɡ. ȿɗɨɞɜɌɓɎɟɖɚɎɚɕ ɘɚəɔɞɚɜɔəɏ ɒɑɗɞɚɣəɚɏɚ ɘɑɤɖɌ ɔ ɛɗɚɐəɚɏɚ 

ɫɕɢɌ əɑɚɍɡɚɐɔɘ ɐɗɫ ɜɌəəɑɕ ɐɔɌɏəɚɝɞɔɖɔ ɛɚɞɑɜɔ ɍɑɜɑɘɑəəɚɝɞɔ. 
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valuation of the gestational sac and yolk sac remains an important element of ultrasound 

evaluation of pregnancy in the first trimester.  

Purpose.  To assess the size of the yolk sac and gestational sac in the first trimester in 

pregnant women with an unfavorable and favorable pregnancy outcome.  

Material and methods.  Ultrasound examination (ultrasound) was performed in 128 pregnant 

women with a period of 5. 5-6 weeks. All patients had a medical history, general and physical exami-

nation and transvaginal ultrasound. The diameter of the gestational sac and yolk sac was deter-

mined every 2 weeks to 12 weeks.  

Results.  During the study 24 patients suffered fetal lo ss and 104 women continued pregnancy. 

Fetal loss occurred in 8 patients at 6 weeks, pregnancy continued in 120 women, fetal loss occurred 

in 6 patients at 8 and 10 weeks, respectively, pregnancy continued in 114 and 108 patients. At 12 

weeks, fetal loss oc curred in 4 patients, pregnancy continued in 104 patients. The normal form of 

the yolk sac was detected in 90.6%, the altered form in 9.4% of patients. Of the 12 cases with an al-

tered shape of the yolk sac, the deformed shape was visualized in 4 patients, the hypoechoic rim in 

6, and the oval shape in 2 patients. In the group with fetal loss, the deformed shape and the hy-

poechoic rim were determined in 2 patients, respectively, and the oval shape in 1 patient. At 6, 8, 

and 12 weeks, the average diameter of the yolk sac in the group of women with fetal loss significantly 

exceeded the average diameter in the group with ongoing pregnancy (p<0.05). The diameter of the 

yolk sac was reduced after 12 weeks compared with 6, 8 and 10 weeks, a significant decrease was  

noted in patients with fetal loss (p<0.001). The diameter of the gestational sac in the examined pa-

tients increased significantly during 6, 8, 10 and 12 weeks.  

Discussion.  The yolk sac, visible in the early stages of pregnancy, performs vital functions f or 

the embryo including metabolism and hematopoiesis. Our study showed that abnormalities in the 

shape and size of the yolk sac are associated with an increased risk of fetal loss. Ultrasound moni-

toring of the yolk sac is important for the early prediction  of pregnancy outcomes.  

Conclusion.  Ultrasound assessment of the diameter and shape of the yolk sac, as well as the 

diameter of the gestational sac during the first trimester of pregnancy is important for assessing the 

course of pregnancy in the early sta ges. Ultrasound monitoring of the yolk sac and gestational sac is 

necessary for early diagnosis of pregnancy loss.  
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ɚɞɑɜɫ ɍɑɜɑɘɑəəɚɝɞɔ ɫɎɗɫɑɞɝɫ ɚɞəɚ-

ɝɔɞɑɗɨəɚ ɜɌɝɛɜɚɝɞɜɌəɑəəɧɘ ɫɎɗɑ-

əɔɑɘ, ɖɚɞɚɜɚɑ ɛɜɚɔɝɡɚɐɔɞ ɛɜɔɘɑɜ-

əɚ Ɏ 30% ɝɗɟɣɌɑɎ. ȽɚɚɍɥɌɑɞɝɫ, ɣɞɚ 

80% ɝɗɟɣɌɑɎ ɛɚɞɑɜɔ ɍɑɜɑɘɑəəɚɝɞɔ 

ɛɜɔɡɚɐɔɞɝɫ əɌ ɛɑɜɎɧɕ ɞɜɔɘɑɝɞɜ [1]. ȼɌəəɫɫ 

ɛɚɞɑɜɫ ɍɑɜɑɘɑəəɚɝɞɔ ɛɜɚɫɎɗɫɑɞɝɫ ɖɌɖ ɏɔɍɑɗɨ 

ɛɗɚɐɌ, Ɏɧɖɔɐɧɤ ɔɗɔ ɝɌɘɚɛɜɚɔɓɎɚɗɨəɧɕ 

Ɍɍɚɜɞ ɔ ɚɛɜɑɐɑɗɫɑɞɝɫ ɖɌɖ çəɑɒɔɓəɑɝɛɚɝɚɍ-

əɚɑ, ɎəɟɞɜɔɘɌɞɚɣəɌɫ ɍɑɜɑɘɑəəɚɝɞɨ ɝ ɛɟɝɞɧɘ 

ɛɗɚɐəɧɘ ɫɕɢɚɘ, ɝɚɐɑɜɒɌɥɔɘ ɩɘɍɜɔɚə ɔɗɔ 

ɛɗɚɐ, ɍɑɓ ɝɑɜɐɑɣəɚɕ ɐɑɫɞɑɗɨəɚɝɞɔ ɛɗɚɐɌ ɐɚ 

12 əɑɐɑɗɨ ɔ 6 ɐəɑɕ ɍɑɜɑɘɑəəɚɝɞɔè [2].  

ȿɗɨɞɜɌɝɚəɚɏɜɌɠɔɫ ɫɎɗɫɑɞɝɫ ɤɔɜɚɖɚ 

ɔɝɛɚɗɨɓɟɑɘɧɘ ɔəɝɞɜɟɘɑəɞɚɘ ɐɗɫ ɚɢɑəɖɔ ɝɞɌ-

ɞɟɝɌ ɍɑɜɑɘɑəəɚɝɞɔ, Ɏ ɣɌɝɞəɚɝɞɔ, ɔɘɑɑɞ ɎɌɒ-

əɚɑ ɓəɌɣɑəɔɑ ɐɗɫ ɚɢɑəɖɔ ɟɏɜɚɓɧ ɛɜɑɜɧɎɌəɔɫ 

ɍɑɜɑɘɑəəɚɝɞɔ əɌ ɜɌəəɔɡ ɝɜɚɖɌɡ [3]. ȴɓɟɣɑəɔɑ 

ɩɡɚɏɜɌɠɔɣɑɝɖɔɡ ɔɓɘɑəɑəɔɕ ɩɘɍɜɔɚəɌ, ɩɘ-

ɍɜɔɚəɌɗɨəɧɡ ɝɞɜɟɖɞɟɜ ɔ ɡɚɜɔɚəɌ ɟ ɍɑɜɑɘɑə-
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əɧɡ ɝ ɛɚɞɑɜɑɕ ɍɑɜɑɘɑəəɚɝɞɔ Ɏ I ɞɜɔɘɑɝɞɜɑ 

ɍɑɜɑɘɑəəɚɝɞɔ ɔɘɑɑɞ ɍɚɗɨɤɚɑ ɛɜɚɏəɚɝɞɔɣɑ-

ɝɖɚɑ ɓəɌɣɑəɔɑ [4]. ȽɟɥɑɝɞɎɟɪɥɔɑ ɔɝɝɗɑɐɚɎɌ-

əɔɫ, əɌɛɜɌɎɗɑəəɧɑ əɌ ɛɜɚɏəɚɓɔɜɚɎɌəɔɑ ɛɚ-

ɞɑɜɔ ɍɑɜɑɘɑəəɚɝɞɔ, Ɏ ɛɑɜɎɟɪ ɚɣɑɜɑɐɨ ɔɝɝɗɑ-

ɐɚɎɌɗɔ ɖɚəɖɜɑɞəɧɑ ɖɚɘɛɚəɑəɞɧ ɟɗɨɞɜɌɓɎɟ-

ɖɚɎɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ (ȿȳȴ) ɛɑɜɎɚɏɚ ɞɜɔɘɑɝɞ-

ɜɌ, ɎɖɗɪɣɌɫ ɝɟɍɡɚɜɔɚəɔɣɑɝɖɚɑ ɖɜɚɎɚɔɓɗɔɫ-

əɔɑ, ɣɌɝɞɚɞɟ ɝɑɜɐɑɣəɧɡ ɝɚɖɜɌɥɑəɔɕ ɛɗɚɐɌ, 

ɐɗɔəɟ ɞɑɘɑəɔ ɔ ɖɜɑɝɞɢɌ, ɐɔɌɘɑɞɜ ɒɑɗɞɚɣəɚɏɚ 

ɘɑɤɖɌ [5 - 7]. ɉɞɔ ɠɌɖɞɚɜɧ Ɏ ɚɞɐɑɗɨəɚɝɞɔ 

ɍɧɗɔ ɝɎɫɓɌəɧ ɝ ɛɚɞɑɜɑɕ ɍɑɜɑɘɑəəɚɝɞɔ. ȶɌɖ 

ɘɌɜɖɑɜ ɛɚɞɑɜɔ ɍɑɜɑɘɑəəɚɝɞɔ ɔəɐɔɎɔɐɟɌɗɨəɚ 

ɔɓɟɣɌɗɝɫ ɒɑɗɞɚɣəɧɕ ɘɑɤɚɖ, ɖɚɞɚɜɧɕ ɎɧɫɎ-

ɗɫɑɞɝɫ ɛɜɔɘɑɜəɚ əɌ 5-ɕ əɑɐɑɗɑ ɍɑɜɑɘɑəəɚɝɞɔ 

ɔ ɛɚɝɞɑɛɑəəɚ ɗɔəɑɕəɚ ɟɎɑɗɔɣɔɎɌɑɞɝɫ Ɏ ɜɌɓ-

ɘɑɜɌɡ ɐɚ 10-ɕ əɑɐɑɗɔ ɍɑɜɑɘɑəəɚɝɞɔ. Ȳɑɗɞɚɣ-

əɧɕ ɘɑɤɚɖ ɫɎɗɫɑɞɝɫ ɛɑɜɎɚɕ ɝɞɜɟɖɞɟɜɚɕ, ɖɚ-

ɞɚɜɟɪ ɘɚɒəɚ ɔɐɑəɞɔɠɔɢɔɜɚɎɌɞɨ ɝ ɛɚɘɚɥɨɪ 

ɞɜɌəɝɎɌɏɔəɌɗɨəɚɏɚ ȿȳȴ Ɏ ɛɜɑɐɑɗɌɡ ɛɗɚɐəɚɏɚ 

ɫɕɢɌ [8]. ȼɑɓɟɗɨɞɌɞɧ ɔɝɝɗɑɐɚɎɌəɔɫ M. Marin 

et al. [9] əɑ ɎɧɫɎɔɗɔ ɝɞɌɞɔɝɞɔɣɑɝɖɚɕ ɓəɌɣɔ-

ɘɚɝɞɔ ɘɑɒɐɟ ɐɎɟɡɘɑɜəɧɘɔ ɔ ɞɜɑɡɘɑɜəɧɘɔ 

ɔɓɘɑɜɑəɔɫɘɔ ɔ əɑɍɗɌɏɚɛɜɔɫɞəɧɘɔ ɔɝɡɚɐɌɘɔ 

ɍɑɜɑɘɑəəɚɝɞɔ, ɚɞɘɑɞɔɎ ɗɔɤɨ ɜɑɓɖɚɑ ɟɎɑɗɔɣɑ-

əɔɑ ɐɔɌɘɑɞɜɌ ɔ ɚɍɦɑɘɌ ɒɑɗɞɚɣəɚɏɚ ɘɑɤɖɌ, 

ɛɜɑɐɤɑɝɞɎɟɪɥɑɑ ɛɚɞɑɜɑ ɍɑɜɑɘɑəəɚɝɞɔ. Ⱥɐ-

əɌɖɚ, ɌɎɞɚɜɧ ɝɣɔɞɌɪɞ, ɣɞɚ ɚɢɑəɖɌ ɝɚɝɞɚɫəɔɫ 

ɒɑɗɞɚɣəɚɏɚ ɘɑɤɖɌ ɚɝɞɌɑɞɝɫ ɎɌɒəɧɘ ɩɗɑɘɑə-

ɞɚɘ ȿȳȴ ɍɑɜɑɘɑəəɚɝɞɔ Ɏ I ɞɜɔɘɑɝɞɜɑ. Ȱɜɟɏɔ-

ɘɔ ɔɝɝɗɑɐɚɎɌɞɑɗɫɘɔ ɍɧɗɚ ɓɌɫɎɗɑəɚ, ɣɞɚ ɐɔɌ-

ɘɑɞɜ ɛɗɚɐəɚɏɚ ɫɕɢɌ, ɐɔɌɘɑɞɜ ɔ ɘɚɜɠɚɗɚɏɔɫ 

ɒɑɗɞɚɣəɚɏɚ ɘɑɤɖɌ ɔɘɑɪɞ ɜɑɤɌɪɥɑɑ ɓəɌɣɑ-

əɔɑ ɐɗɫ ɛɜɚɏəɚɓɔɜɚɎɌəɔɫ ɞɑɣɑəɔɫ ɍɑɜɑɘɑə-

əɚɝɞɔ, Ɍ ɟɎɑɗɔɣɑəɔɑ ɐɔɌɘɑɞɜɌ ɒɑɗɞɚɣəɚɏɚ 

ɘɑɤɖɌ ɝɎɫɓɌəɚ ɝ əɑɍɗɌɏɚɛɜɔɫɞəɧɘ ɛɜɚɏəɚ-

ɓɚɘ [10]. ȴɓɘɑəɑəɔɫ ɜɌɓɘɑɜɌ ɔ ɠɚɜɘɧ ɒɑɗ-

ɞɚɣəɚɏɚ ɘɑɤɖɌ ɘɚɏɟɞ ɝɎɔɐɑɞɑɗɨɝɞɎɚɎɌɞɨ ɚ 

ɛɗɚɡɚɘ ɛɜɚɏəɚɓɑ ɍɑɜɑɘɑəəɚɝɞɔ, ɚɝɚɍɑəəɚ ɛɜɔ 

ɎɧɖɔɐɧɤɌɡ Ɏ ɛɑɜɎɚɘ ɞɜɔɘɑɝɞɜɑ [11].  

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɡɚɞɫ əɑɝɖɚɗɨɖɚ ɔɝɝɗɑ-

ɐɚɎɌəɔɕ ɛɜɚɐɑɘɚəɝɞɜɔɜɚɎɌɗɔ ɛɜɚɏəɚɝɞɔɣɑ-

ɝɖɟɪ ɢɑəəɚɝɞɨ ɜɑɓɟɗɨɞɌɞɚɎ ɝɚəɚɏɜɌɠɔɔ əɌ 

ɜɌəəɔɡ ɝɜɚɖɌɡ ɍɑɜɑɘɑəəɚɝɞɔ ɐɗɫ ɔɝɡɚɐɌ ɍɑ-

ɜɑɘɑəəɚɝɞɔ, ɚɢɑəɖɌ ɛɗɚɐəɚɏɚ ɫɕɢɌ ɔ ɒɑɗ-

ɞɚɣəɚɏɚ ɘɑɤɖɌ ɚɝɞɌɑɞɝɫ ɎɌɒəɧɘ ɩɗɑɘɑəɞɚɘ 

ɟɗɨɞɜɌɓɎɟɖɚɎɚɕ ɚɢɑəɖɔ ɍɑɜɑɘɑəəɚɝɞɔ Ɏ ɛɑɜ-

Ɏɚɘ ɞɜɔɘɑɝɞɜɑ. 

ɂɑɗɨ əɌɝɞɚɫɥɑɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɝɚɝɞɚɫɗɌ 

Ɏ ɚɢɑəɖɑ ɜɌɓɘɑɜɚɎ ɒɑɗɞɚɣəɚɏɚ ɘɑɤɖɌ ɔ 

ɛɗɚɐəɚɏɚ ɫɕɢɌ Ɏ ɛɑɜɎɚɘ ɞɜɔɘɑɝɞɜɑ ɟ ɍɑɜɑ-

ɘɑəəɧɡ ɝ əɑɍɗɌɏɚɛɜɔɫɞəɧɘ ɔ ɍɗɌɏɚɛɜɔɫɞ-

əɧɘ ɔɝɡɚɐɚɘ ɍɑɜɑɘɑəəɚɝɞɔ.  

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. 

Ȯ ɛɜɚɝɛɑɖɞɔɎəɚɑ ɖɚɏɚɜɞəɚɑ ɔɝɝɗɑɐɚɎɌ-

əɔɑ Ɏɖɗɪɣɑəɧ 128 ɍɑɜɑɘɑəəɧɡ ɝɚ ɝɜɚɖɚɘ 

ɏɑɝɞɌɢɔɔ 5,5 - 6 əɑɐɑɗɨ, ɖɚɞɚɜɧɘ ɛɜɚɎɚɐɔ-

ɗɚɝɨ ȿȳȴ.  ȶɜɔɞɑɜɔɫɘɔ Ɏɖɗɪɣɑəɔɫ ɍɧɗɔ: ɚɐ-

əɚɛɗɚɐəɌɫ ɍɑɜɑɘɑəəɚɝɞɨ, ɍɑɜɑɘɑəəɧɑ ɝɚ 

ɝɜɚɖɚɘ ɏɑɝɞɌɢɔɔ 5-6 əɑɐɑɗɨ, əɚɜɘɌɗɨəɧɑ 

ɘɑəɝɞɜɟɌɢɔɔ, ɓəɌəɔɑ ɐɌɞɧ ɛɚɝɗɑɐəɑɕ ɘɑə-

ɝɞɜɟɌɢɔɔ, əɑɚɝɗɚɒəɑəəɌɫ ɍɑɜɑɘɑəəɚɝɞɨ, ɚɞ-

ɝɟɞɝɞɎɔɑ ɛɜɔɓəɌɖɚɎ ɟɏɜɚɓɧ ɛɜɑɜɧɎɌəɔɫ ɍɑ-

ɜɑɘɑəəɚɝɞɔ əɌ ɘɚɘɑəɞ ɛɑɜɎɚɏɚ ɚɍɝɗɑɐɚɎɌ-

əɔɫ. ȶɜɔɞɑɜɔɫɘɔ ɔɝɖɗɪɣɑəɔɫ ɍɧɗɔ: ɍɑɜɑ-

ɘɑəəɧɑ əɌ ɝɜɚɖɑ ɍɚɗɑɑ 12 əɑɐɑɗɨ, ɘəɚɏɚ-

ɛɗɚɐəɌɫ ɍɑɜɑɘɑəəɚɝɞɨ, ɍɑɜɑɘɑəəɧɑ ɝ ɓɌɍɚɗɑ-

ɎɌəɔɫɘɔ ɘɌɞɖɔ (ɘɔɚɘɌ ɔɗɔ ɐɑɠɚɜɘɌɢɔɫ), 

ɛɌɢɔɑəɞɖɔ ɝ ɛɜɔɓəɌɖɌɘɔ ɛɜɑɜɧɎɌəɔɫ ɍɑɜɑ-

ɘɑəəɚɝɞɔ. Ȯɝɑ ɛɌɢɔɑəɞɧ ɍɧɗɔ ɛɜɚɖɚəɝɟɗɨɞɔ-

ɜɚɎɌəɧ, ɛɜɚɔəɠɚɜɘɔɜɚɎɌəɧ ɔ ɛɚɐɛɔɝɌɗɔ 

ɛɔɝɨɘɑəəɚɑ ɔəɠɚɜɘɔɜɚɎɌəəɚɑ ɝɚɏɗɌɝɔɑ. ȴɝ-

ɝɗɑɐɚɎɌəɔɑ ɍɧɗɚ ɛɜɚɎɑɐɑəɚ ɝ ɝɚɍɗɪɐɑəɔɑɘ 

ɛɜɔəɢɔɛɚɎ Ɂɑɗɨɝɔəɖɝɖɚɕ ɐɑɖɗɌɜɌɢɔɔ.   

ȿ Ɏɝɑɡ ɛɌɢɔɑəɞɚɖ ɍɧɗ ɝɚɍɜɌə ɛɚɐɜɚɍ-

əɧɕ ɌəɌɘəɑɓ, ɛɜɚɎɑɐɑəɚ ɞɥɌɞɑɗɨəɚɑ ɚɍɥɑɑ ɔ 

ɠɔɓɔɣɑɝɖɚɑ ɚɍɝɗɑɐɚɎɌəɔɑ. ȾɜɌəɝɎɌɏɔəɌɗɨəɚɑ 

ɟɗɨɞɜɌɓɎɟɖɚɎɚɑ ɚɍɝɗɑɐɚɎɌəɔɑ ɛɜɚɎɚɐɔɗɔ ɝ 

ɛɚɘɚɥɨɪ ɟɗɨɞɜɌɓɎɟɖɚɎɚɏɚ ɌɛɛɌɜɌɞɌ General 

Electric Voluson S8 ( GE Healthcare, ȽɄȬ) ɝ 

ɐɌɞɣɔɖɚɘ TVS 7ð12 ȸȯɢ. ȽɖɌəɔɜɚɎɌəɔɑ ɛɜɚ-

Ɏɚɐɔɗɚɝɨ Ɏ ɖɚɜɚəɌɗɨəɚɕ ɔ ɝɌɏɔɞɞɌɗɨəɚɕ 

ɛɗɚɝɖɚɝɞɫɡ. ȽɖɌəɔɜɚɎɌɗɔ ɘɌɞɖɟ, ɛɜɔɐɌɞɖɔ, 

ɎɔɓɟɌɗɔɓɔɜɚɎɌɗɔ ɛɗɚɐəɚɑ ɫɕɢɚ ɔ ɒɑɗɞɚɣəɧɕ 

ɘɑɤɚɖ. ȻɑɜɎɚɑ ȿȳȴ ɛɜɚɎɚɐɔɗɚɝɨ əɌ ɝɜɚɖɑ 

ɍɑɜɑɘɑəəɚɝɞɔ ɚɞ 5,5-6 ɐɚ 8 əɑɐɑɗɨ. Ȯəɟɞɜɑə-

əɔɕ ɐɔɌɘɑɞɜ ɒɑɗɞɚɣəɚɏɚ ɘɑɤɖɌ ɔɓɘɑɜɫɗɔ ɝ 

ɛɚɘɚɥɨɪ ɤɞɌəɏɑəɢɔɜɖɟɗɫ, ɛɚɘɑɥɌɫ ɑɏɚ ɛɚ 

Ɏəɟɞɜɑəəɑɘɟ ɖɜɌɪ. ȭɧɗɔ ɚɝɘɚɞɜɑəɧ ɛɜɔɐɌɞ-

ɖɔ, ɣɞɚɍɧ ɔɝɖɗɪɣɔɞɨ ɎəɑɘɌɞɚɣəɟɪ ɍɑɜɑɘɑə-

əɚɝɞɨ, ɖɚɞɚɜɌɫ ɘɚɒɑɞ ɍɧɞɨ ɓɌɛɚɐɚɓɜɑəɌ ɛɜɔ 

əɌɗɔɣɔɔ ɛɟɝɞɚɕ ɘɌɞɖɔ, ɔ ɚɞɝɗɚɑəɔɑ ɛɜɔɐɌɞ-

ɖɚɎ ɚɞ ɫɔɣəɔɖɌ. ȾɌɖɒɑ ɍɧɗɚ ɚɞɘɑɣɑəɚ əɌɗɔ-

ɣɔɑ ɒɔɐɖɚɝɞɔ ɔ ɖɜɚɎɔ Ɏ ȰɟɏɗɌɝɚɎɚɘ ɛɜɚ-

ɝɞɜɌəɝɞɎɑ. ȳɌɞɑɘ, ɖɌɒɐɧɑ 2 əɑɐɑɗɔ ɐɚ 12 

əɑɐɑɗɨ ɚɛɜɑɐɑɗɫɗɔ ɐɔɌɘɑɞɜ ɛɗɚɐəɚɏɚ ɫɕɢɌ ɔ 

ɐɔɌɘɑɞɜ ɒɑɗɞɚɣəɚɏɚ ɘɑɤɖɌ. ȻɜɚɎɚɐɔɗɔ ɖɌɖ 

ɘɔəɔɘɟɘ ɐɎɌ ɝɖɌəɔɜɚɎɌəɔɫ, ɎɖɗɪɣɌɫ ɓɌ-

ɖɗɪɣɔɞɑɗɨəɚɑ əɌ 12 əɑɐɑɗɑ. 

ȽɞɌɞɔɝɞɔɣɑɝɖɌɫ ɚɢɑəɖɌ ɛɜɚɎɚɐɔɗɌɝɨ ɝ 

ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɛɜɚɏɜɌɘɘɧ IBM SPSS (SPSS 

Inc., Chicago, IL). Ƀɔɝɗɑəəɧɑ ɐɌəəɧɑ ɎɧɜɌ-

ɒɌɗɔ Ɏ Ɏɔɐɑ ɝɜɑɐəɑɏɚ ɔ ɝɞɌəɐɌɜɞəɚɏɚ ɚɞɖɗɚ-

əɑəɔɫ ɔɗɔ ɘɑɐɔɌəɧ ɔ ɐɔɌɛɌɓɚəɌ. ȶɌɣɑɝɞɎɑə-

əɧɑ ɐɌəəɧɑ ɎɧɜɌɒɌɗɔɝɨ Ɏ Ɏɔɐɑ ɣɌɝɞɚɞɧ ɔ 

ɛɜɚɢɑəɞɌ. Ȱɗɫ ɝɜɌɎəɑəɔɫ ɝɜɑɐəɔɡ Ɏɑɗɔɣɔə 

ɘɑɒɐɟ ɏɜɟɛɛɌɘɔ ɔɝɛɚɗɨɓɚɎɌə t-ɖɜɔɞɑɜɔɕ 

ȽɞɨɪɐɑəɞɌ ɔ Ȗ2 ɝ ɛɚɛɜɌɎɖɚɕ ȵɑɕɞɝɌ. ȼɌɝɝɣɔ-

ɞɌə ɖɚɩɠɠɔɢɔɑəɞ ɖɚɜɜɑɗɫɢɔɔ ȻɔɜɝɚəɌ. ȳəɌ-

ɣɑəɔɑ pÒ0,05 ɝɣɔɞɌɗɚɝɨ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌ-

ɣɔɘɧɘ ɐɗɫ Ɏɝɑɡ ɛɜɚɎɑɐɑəəɧɡ ɞɑɝɞɚɎ. 

ȼɑɓɟɗɨɞɌɞɧ. 

ȮɚɓɜɌɝɞ ɚɍɝɗɑɐɚɎɌəəɧɡ ɍɑɜɑɘɑəəɧɡ ɖɚ-

ɗɑɍɌɗɝɫ Ɏ ɐɔɌɛɌɓɚəɑ 22 ð 36 ɗɑɞ. ɁɌɜɌɖɞɑɜɔ-

ɝɞɔɖɔ ɍɑɜɑɘɑəəɧɡ ɒɑəɥɔə ɛɜɑɐɝɞɌɎɗɑəɧ Ɏ 

ɞɌɍɗɔɢɑ ʈ1. 

ȶɌɖ Ɏɔɐəɚ ɔɓ ɞɌɍɗɔɢɧ ʈ1, ɣɔɝɗɚ ɛɌɢɔ-

ɑəɞɚɖ ɘɗɌɐɤɑ ɔ ɝɞɌɜɤɑ  30 ɗɑɞ  ɝɟɥɑɝɞɎɑəəɚ  
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əɑ ɜɌɓɗɔɣɌɗɚɝɨ. Ƚɜɑɐəɫɫ ɎɑɗɔɣɔəɌ ɔəɐɑɖɝɌ 

ɘɌɝɝɧ ɞɑɗɌ (ȴȸȾ) ɟɖɌɓɧɎɌɗɌ əɌ ɔɓɍɧɞɚɖ Ɏɑ-

ɝɌ. ȾɌɖ, ɝɜɌɎəɑəɔɑ ɛɚɖɌɓɌɗɚ, ɣɞɚ ɒɑəɥɔə ɝ 

ɔɓɍɧɞɖɚɘ ɎɑɝɌ Ɏ ɝɜɌɎəɑəɔɔ ɝ ɏɜɟɛɛɚɕ ɒɑə-

ɥɔə ɝ əɚɜɘɌɗɨəɧɘ Ɏɑɝɚɘ ɎɝɞɜɑɣɌɗɚɝɨ əɌ 

15,3% ɣɌɥɑ (ɜ=0,261). ȻɑɜɎɚɜɚɐɫɥɔɑ ɔ ɛɑɜ-

Ɏɚɍɑɜɑɘɑəəɧɑ ɝɚɝɞɌɎɔɗɔ 59,4%, ɣɞɚ Ɏ ɝɜɌɎ-

əɑəɔɔ ɝ ɛɚɎɞɚɜəɚɍɑɜɑɘɑəəɧɘɔ ɔ ɛɚɎɞɚɜəɚ-

ɜɚɐɫɥɔɘɔ ɍɧɗɚ əɌ 31,6% ɍɚɗɨɤɑ (Ȗ2=8,266, 

ɜ=0,005). Ȯ 89,8% ɔ Ɏ 91,4% ɝɗɟɣɌɑɎ Ɏ 

ɌəɌɘəɑɓɑ əɑ ɍɧɗɚ Ɏɧɖɔɐɧɤɑɕ, ɛɜɑɒɐɑɎɜɑ-

ɘɑəəɧɡ ɜɚɐɚɎ. 

Ȯ ɛɜɚɢɑɝɝɑ ɔɝɝɗɑɐɚɎɌəɔɫ ɟ 24 (18,7%) 

ɛɌɢɔɑəɞɚɎ ɛɜɚɔɓɚɤɗɌ ɛɚɞɑɜɫ ɛɗɚɐɌ, ɟ 104 

ɒɑəɥɔə ɍɑɜɑɘɑəəɚɝɞɨ ɛɜɚɐɚɗɒɔɗɌɝɨ. ȹɌ 

ɝɜɚɖɑ 6 əɑɐɑɗɨ ɛɚɞɑɜɫ ɛɗɚɐɌ ɛɜɚɔɓɚɤɗɌ ɟ 8 

ɛɌɢɔɑəɞɚɖ, ɟ 120 ɒɑəɥɔə ɍɑɜɑɘɑəəɚɝɞɨ ɛɜɚ-

ɐɚɗɒɔɗɌɝɨ, əɌ ɝɜɚɖɑ 8 ɔ 10 əɑɐɑɗɨ ɛɚɞɑɜɫ 

ɛɗɚɐɌ ɛɜɚɔɓɚɤɗɌ ɟ 6 ɛɌɢɔɑəɞɚɎ ɝɚɚɞɎɑɞ-

ɝɞɎɑəəɚ. Ȯ ɩɞɔ ɝɜɚɖɔ ɍɑɜɑɘɑəəɚɝɞɨ ɛɜɚɐɚɗ-

ɒɔɗɌɝɨ ɟ 114 ɔ 108 ɛɌɢɔɑəɞɚɎ. ȹɌ ɝɜɚɖɑ 12 

əɑɐɑɗɨ ɛɚɞɑɜɫ ɛɗɚɐɌ ɛɜɚɔɓɚɤɗɌ ɟ 4 ɛɌɢɔɑə-

ɞɚɎ, ɍɑɜɑɘɑəəɚɝɞɨ ɛɜɚɐɚɗɒɔɗɌɝɨ ɟ 104 ɛɌɢɔ-

ɑəɞɚɎ. ȽɗɑɐɚɎɌɞɑɗɨəɚ, ɝ əɚɜɘɌɗɨəɚɕ ɍɑɜɑ-

ɘɑəəɚɝɞɨɪ ɍɧɗɔ 104 ɛɌɢɔɑəɞɌ, ɝ ɛɚɞɑɜɑɕ 

ɛɗɚɐɌ ð 24 ɛɌɢɔɑəɞɌ (ɜɔɝ. 1). 

ȴɓ ɜɔɝɟəɖɌ Ɏɔɐəɚ, ɣɞɚ ɛɚɞɑɜɫ ɛɗɚɐɌ əɌ 

ɝɜɚɖɑ 6 əɑɐɑɗɨ ɝɚɝɞɌɎɔɗɌ 6,3%, əɌ ɝɜɚɖɑ 8 

əɑɐɑɗɨ ð 5,3%, əɌ ɝɜɚɖɑ 10 əɑɐɑɗɨ ð 5,6%, əɌ 

ɝɜɚɖɑ 12 əɑɐɑɗɨ ð 3,8% ɝɗɟɣɌɑɎ.  

ȹɚɜɘɌɗɨəɌɫ ɠɚɜɘɌ ɒɑɗɞɚɣəɚɏɚ ɘɑɤɖɌ 

ɎɧɫɎɗɑəɌ ɟ 116 (90,6%), ɔɓɘɑəɑəəɌɫ ɠɚɜɘɌ ð 

ɟ 12 (9,4%) ɛɌɢɔɑəɞɚɖ. ȴɓ 12 ɝɗɟɣɌɑɎ ɝ ɔɓɘɑ-

əɑəəɚɕ ɠɚɜɘɚɕ ɒɑɗɞɚɣəɚɏɚ ɘɑɤɖɌ ɐɑɠɚɜɘɔ-

ɜɚɎɌəəɌɫ ɠɚɜɘɌ ɎɔɓɟɌɗɔɓɔɜɚɎɌɗɌɝɨ ɟ 4 

(33,3%) ɛɌɢɔɑəɞɚɎ, ɏɔɛɚɩɡɚɏɑəəɧɕ ɚɍɚɐɚɖ ð ɟ 

6 (50,0%), ɚɎɌɗɨəɌɫ ɠɚɜɘɌ ð ɟ 2 (16,7%) ɛɌ-

ɢɔɑəɞɚɎ. Ȼɜɔ ɩɞɚɘ, Ɏ ɏɜɟɛɛɑ ɝ ɛɚɞɑɜɑɕ ɛɗɚɐɌ 

ɐɑɠɚɜɘɔɜɚɎɌəəɌɫ ɠɚɜɘɌ ɔ ɏɔɛɚɩɡɚɏɑəəɧɕ 

ɚɍɚɐɚɖ ɚɛɜɑɐɑɗɫɗɔɝɨ ɟ 2 ɛɌɢɔɑəɞɚɎ ɝɚɚɞɎɑɞ-

ɝɞɎɑəəɚ, ɚɎɌɗɨəɌɫ ɠɚɜɘɌ ð ɟ 1 ɛɌɢɔɑəɞɌ 

(ɜɔɝ. 2). 

ȾɌɍɗɔɢɌ ʈ1. Ȭəɞɜɚɛɚɘɑɞɜɔɣɑɝɖɔɑ ɔ ɌəɌɘəɑɝɞɔɣɑɝɖɔɑ ɐɌəəɧɑ ɛɌɢɔɑəɞɚɖ 

(n=128).  

ʇʦʢʘʟʘʪʝʣ ɹ ɸʙʩ. ʟʥʘʯʝʥʠʝ % 

ʉʨʝʜʥʠʡ ʚʦʟʨʘʩʪ, ʣʝʪ  28,7Ñ2,11 - 

ɺʦʟʨʘʩʪ < 30 ʣʝʪ, n (%) 66 51,6 

               > 30 ʣʝʪ, n (%) 62 48,4 

ʀʄʊ, ʢʛ/ʤ2 27,2Ñ2,11 - 

<18,5, n (%)  4 3,1 

18,5ï24,9, n (%) 56 43,7 

25ï29,9, n (%)  66 51,6 

Ó30, n (%) 2 1,6 

ʇʝʨʚʦʙʝʨʝʤʝʥʥʳʝ, n (%) 76 59,4 

ʇʦʚʪʦʨʥʦʙʝʨʝʤʝʥʥʳʝ, n (%)  52 40,6 

ʇʝʨʚʦʨʦʜʷʱʠʝ, n (%) 76 59,4 

ʇʦʚʪʦʨʥʦʨʦʜʷʱʠʝ, n (%) 52 40,6 

ɸʙʦʨʪ ʘ ʘʥʘʤʥʝʟʝ  40 31,2 

ɺʳʢʠʜʳʰ ʚ ʘʥʘʤʥʝʟʝ, n (%)  13 10,2 

ʇʨʝʞʜʝʚʨʝʤʝʥʥʳʝ ʨʦʜʳ ʚ ʘʥʘʤʥʝʟʝ 11 8,6 

ʇʨʠʤʝʯʘʥʠʝ: ʀʄʊ- ʠʥʜʝʢʩ ʤʘʩʩʳ ʪʝʣʘ. 
   

 

 

ȼɔɝ. 1 (Fig. 1) 

ȼɔɝ. 1.    ȰɔɌɏɜɌɘɘɌ.  

ȼɌɝɛɜɑɐɑɗɑəɔɑ ɔɓɟɣɑəəɧɡ ɝɗɟɣɌɑɎ ɛɚ ɔɝɡɚɐɌɘ 

ɍɑɜɑɘɑəəɚɝɞɔ (n=128).  

Fig. 1.    Diagram.  

Distribution of studied cases by pregnancy out-

comes (n=128).  
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ȿ ɚɍɝɗɑɐɚɎɌəəɧɡ ɒɑəɥɔə əɌ ɜɌɓəɧɡ 

ɝɜɚɖɌɡ ɍɑɜɑɘɑəəɚɝɞɔ ɍɧɗ ɔɓɘɑɜɑə ɐɔɌɘɑɞɜ 

ɒɑɗɞɚɣəɚɏɚ ɘɑɤɖɌ (ɞɌɍɗ. ʈ2).  

ȶɌɖ Ɏɔɐəɚ ɔɓ ɞɌɍɗɔɢɧ ʈ2, əɌ ɝɜɚɖɌɡ 6, 

8, 12 əɑɐɑɗɨ ɝɜɑɐəɔɕ ɐɔɌɘɑɞɜ ɒɑɗɞɚɣəɚɏɚ 

ɘɑɤɖɌ Ɏ ɏɜɟɛɛɑ ɒɑəɥɔə ɝ ɛɚɞɑɜɑɕ ɛɗɚɐɌ 

ɓəɌɣɔɞɑɗɨəɚ ɛɜɑɎɧɤɌɗ ɝɜɑɐəɔɕ ɐɔɌɘɑɞɜ Ɏ 

ɏɜɟɛɛɑ ɝ ɛɜɚɐɚɗɒɌɪɥɑɕɝɫ ɍɑɜɑɘɑəəɚɝɞɨɪ. 

ȹɌ 6 əɑɐɑɗɑ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɛɚɞɑɜɑɕ ɛɗɚɐɌ 

ɝɜɑɐəɔɕ ɐɔɌɘɑɞɜ ɒɑɗɞɚɣəɚɏɚ ɘɑɤɖɌ ɍɧɗ əɌ 

23,1% Ɏɧɤɑ (ɜ=0,054), ɣɑɘ Ɏ ɏɜɟɛɛɑ ɛɌɢɔɑə-

ɞɚɎ ɝ əɚɜɘɌɗɨəɚɕ ɍɑɜɑɘɑəəɚɝɞɨɪ. Ȼɜɔ ɩɞɚɘ,  

ɐɔɌɘɑɞɜ ɖɚɗɑɍɌɗɝɫ ɚɞ 6,1 ɐɚ 8,5 ɘɘ. Ȯ 

ɩɞɚɕ ɏɜɟɛɛɑ ɒɑəɥɔə əɌ 8 əɑɐɑɗɑ ɐɔɌɘɑɞɜ 

ɒɑɗɞɚɣəɚɏɚ ɘɑɤɖɌ ɎɌɜɨɔɜɚɎɌɗɝɫ ɚɞ 6,0 ɐɚ 

7,2 ɘɘ ɔ ɞɌɖɒɑ ɖɌɖ ɜɌəɑɑ, ɝɜɑɐəɔɕ ɐɔɌɘɑɞɜ 

ɍɧɗ əɌ 17,7% Ɏɧɤɑ, ɣɑɘ Ɏ ɏɜɟɛɛɑ ɝ ɛɜɚɐɚɗ-

ɒɌɪɥɑɕɝɫ ɍɑɜɑɘɑəəɚɝɞɨɪ (ɜ=0,052). ȹɌ 10 

əɑɐɑɗɑ ɝɜɑɐəɔɕ ɐɔɌɘɑɞɜ ɒɑɗɞɚɣəɚɏɚ ɘɑɤɖɌ 

əɑɓəɌɣɔɞɑɗɨəɚ ɛɜɑɎɧɤɌɗ (8,8%) ɩɞɚɞ ɛɚɖɌɓɌ-

ɞɑɗɨ ɟ ɒɑəɥɔə ɝ əɚɜɘɌɗɨəɚɕ ɍɑɜɑɘɑəəɚɝɞɨɪ.  

ȹɌ 12 əɑɐɑɗɑ Ɏ ɚɍɑɔɡ ɏɜɟɛɛɌɡ əɌɍɗɪɐɌɗɚɝɨ 

ɝəɔɒɑəɔɑ ɐɔɌɘɑɞɜɌ, əɚ Ɏ ɏɜɟɛɛɑ ɝ ɛɚɞɑɜɑɕ 

ɛɗɚɐɌ ɚəɚ ɍɧɗɚ ɍɚɗɑɑ ɎɧɜɌɒɑəəɧɘ ɔ ɜɌɓɗɔ-

ɣɔɑ ɝɚɝɞɌɎɔɗɚ 16,3% (ɜ=0,046). ȿ ɛɌɢɔɑəɞɚɖ ɝ 

ɛɚɞɑɜɑɕ ɛɗɚɐɌ ɚɞɘɑɣɌɗɌɝɨ ɞɑəɐɑəɢɔɫ ɝəɔɒɑ-

əɔɫ ɐɔɌɘɑɞɜɌ ɒɑɗɞɚɣəɚɏɚ ɘɑɤɖɌ ɝ ɟɎɑɗɔɣɑ-

əɔɑɘ ɝɜɚɖɌ ɍɑɜɑɘɑəəɚɝɞɔ, ɞɚɏɐɌ ɖɌɖ Ɏ ɏɜɟɛɛɑ 

ɝ ɛɜɚɐɚɗɒɌɪɥɑɕɝɫ ɍɑɜɑɘɑəəɚɝɞɨɪ ɝ ɜɌɓɎɔ-

ɞɔɑɘ ɍɑɜɑɘɑəəɚɝɞɔ ɝɜɑɐəɫɫ ɎɑɗɔɣɔəɌ ɟɎɑɗɔ-

ɣɔɎɌɗɌɝɨ. 

ȻɜɚɎɑɐɑəəɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɛɚɖɌɓɌɗɚ, 

ɣɞɚ ɟ ɚɍɝɗɑɐɚɎɌəəɧɡ ɛɌɢɔɑəɞɚɎ Ɏ ɜɌɓɗɔɣəɧɑ 

ɛɑɜɔɚɐɧ əɌɍɗɪɐɑəɔɫ, ɐɔɌɘɑɞɜ ɒɑɗɞɚɣəɚɏɚ 

 

ȼɔɝ. 2 (Fig. 2) 

ȼɔɝ. 2.    ɉɡɚɏɜɌɘɘɧ. 

Ȼɜɔɘɑɜ ɓɌɐɑɜɒɖɔ ɜɚɝɞɌ ɛɗɚɐɌ əɌ 11-ɕ əɑɐɑɗɑ. Ȳɑɗɞɚɑ ɞɑɗɚ ɔ ɩɘɍɜɔɚə əɑ ɎɔɓɟɌɗɔɓɔɜɟɪɞɝɫ. ȰɌəəɧɑ ɩɡɚ-

ɏɜɌɘɘɧ ɐɚɗɒəɌ ɝɚɚɞɎɑɞɝɞɎɚɎɌɞɨ 8-ɕ əɑɐɑɗɑ ɍɑɜɑɘɑəəɚɝɞɔ.  

Fig. 2.    Echograms.   

Example of fetal growth delay at  the 11th week of gestation. The corpus luteum and the embryo are not visu-

alized. These echograms corresponds to the 8th week of pregnancy.  

ȾɌɍɗɔɢɌ ʈ2.     ȰɔɌɘɑɞɜ ɒɑɗɞɚɣəɚɏɚ ɘɑɤɖɌ Ɏ ɜɌɓəɧɑ ɝɜɚɖɔ ɍɑɜɑɘɑəəɚɝɞɔ (ɘɘ). 

ʅʝʜʝʣʠ  

ʠʩʩʣʝʜʦʚʘʥʠʷ 

ɻʨʫʧʧʘ 

ʩ ʧʦʪʝʨʝʡ ʧʣʦʜʘ 

ɻʨʫʧʧʘ ʩ ʥʦʨʤʘʣʴʥʦʡ  

ʙʝʨʝʤʝʥʥʦʩʪʴʶ 
t-ʪʝʩʪ ʨ 

n ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ n ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ   

6 ʥʝʜʝʣʴ 8 6,67Ñ0,22 120 5,13Ñ0,76 1,95 0,054 

8 ʥʝʜʝʣʴ 6 6,38Ñ0,20 114 5,25Ñ0,54 1,96 0,052 

10 ʥʝʜʝʣʴ 6 6,25Ñ0,11 108 5,70Ñ0,40 1,33 0,188 

12 ʥʝʜʝʣʴ 4 3,81Ñ0,16 104 4,55Ñ0,33 2,02 0,046 
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ɘɑɤɖɌ ɍɧɗ ɓəɌɣɔɞɑɗɨəɚ ɝəɔɒɑə ɣɑɜɑɓ 12 

əɑɐɑɗɨ ɛɚ ɝɜɌɎəɑəɔɪ ɝ 6, 8 ɔ 10 əɑɐɑɗɫɘɔ. 

ȾɌɖ, Ɏ ɏɜɟɛɛɑ ɝ ɛɚɞɑɜɑɕ ɛɗɚɐɌ ɐɔɌɘɑɞɜ ɒɑɗ-

ɞɚɣəɚɏɚ ɘɑɤɖɌ əɌ 12 əɑɐɑɗɑ Ɏ ɝɜɌɎəɑəɔɔ ɝ 

ɛɚɖɌɓɌɞɑɗɑɘ əɌ 6 əɑɐɑɗɑ ɍɧɗ ɝəɔɒɑə əɌ 

42,9% (t=10,51, p<0,001), Ɏ ɝɜɌɎəɑəɔɔ ɝ ɛɚ-

ɖɌɓɌɞɑɗɑɘ əɌ 8 əɑɐɑɗɑ ð əɌ 40,3% (t=10,03, 

p<0,001), əɌ 10 əɑɐɑɗɑ ð əɌ 39,0% (t=12,57, 

p<0,001). Ȯ ɏɜɟɛɛɑ ɝ ɛɜɚɐɚɗɒɌɪɥɑɕɝɫ ɍɑɜɑ-

ɘɑəəɚɝɞɨɪ ɐɔɌɘɑɞɜ ɒɑɗɞɚɣəɚɏɚ ɘɑɤɖɌ əɌ 12 

əɑɐɑɗɑ Ɏ ɝɜɌɎəɑəɔɔ ɝ ɛɚɖɌɓɌɞɑɗɑɘ əɌ 6 əɑɐɑ-

ɗɑ ɍɧɗ ɝəɔɒɑə əɌ 11,3% (t=0,70, p=0,485), Ɏ 

ɝɜɌɎəɑəɔɔ ɝ ɛɚɖɌɓɌɞɑɗɑɘ əɌ 8 əɑɐɑɗɑ ð əɌ 

13,3% (t=1,11, p=0,270), əɌ 10 əɑɐɑɗɑ ð əɌ 

20,2% (t=2,22, p=0,028).  

Ȼɜɔ ɚɢɑəɖɑ ɎɓɌɔɘɚɝɎɫɓɔ ɐɔɌɘɑɞɜɌ 

ɒɑɗɞɚɣəɚɏɚ ɘɑɤɖɌ ɝɚ ɝɜɚɖɚɘ ɍɑɜɑɘɑəəɚɝɞɔ 

ɎɧɫɎɗɑəɌ ɝɔɗɨəɌɫ ɚɍɜɌɞəɌɫ ɖɚɜɜɑɗɫɢɔɫ Ɏ 

ɏɜɟɛɛɑ ɝ ɛɚɞɑɜɑɕ ɍɑɜɑɘɑəəɚɝɞɔ (r= -0,850, 

ɜ<0,001), ɞɚɏɐɌ ɖɌɖ Ɏ ɏɜɟɛɛɑ ɍɑɓ ɛɚɞɑɜɔ ɍɑ-

ɜɑɘɑəəɚɝɞɔ ɝɎɫɓɨ ɍɧɗɌ ɝɗɌɍɌɫ (r= -0,352, 

ɜ>0,05).  

ȴɓɘɑɜɑəɔɑ ɐɔɌɘɑɞɜɌ ɛɗɚɐəɚɏɚ ɫɕɢɌ əɌ 

6, 8, 10 ɔ 12 əɑɐɑɗɑ ɛɚɖɌɓɌɗɚ ɟɘɑəɨɤɑəɔɑ 

ɐɔɌɘɑɞɜɌ ɛɗɚɐəɚɏɚ ɫɕɢɌ Ɏ ɏɜɟɛɛɑ ɒɑəɥɔə ɝ 

ɛɚɞɑɜɑɕ ɛɗɚɐɌ Ɏ ɝɜɌɎəɑəɔɔ ɝ ɏɜɟɛɛɚɕ ɒɑə-

ɥɔə ɍɑɓ ɛɚɞɑɜɔ ɍɑɜɑɘɑəəɚɝɞɔ (ɞɌɍɗ. ʈ3).  

ȴɓ ɐɌəəɧɡ ɞɌɍɗɔɢɧ ʈ3 Ɏɔɐəɚ, ɣɞɚ əɌ 6 

əɑɐɑɗɑ ɍɑɜɑɘɑəəɚɝɞɔ ɐɔɌɘɑɞɜ ɛɗɚɐəɚɏɚ ɫɕɢɌ 

ɟ ɛɌɢɔɑəɞɚɎ ɝ ɛɚɞɑɜɑɕ ɛɗɚɐɌ Ɏ ɝɜɌɎəɑəɔɔ ɝ 

ɏɜɟɛɛɚɕ ɛɌɢɔɑəɞɚɎ ɍɑɓ ɛɚɞɑɜɔ ɍɑɜɑɘɑəəɚɝɞɔ 

ɍɧɗ əɌ 35,3% ɘɑəɨɤɑ (ɜ=0,046), əɌ 8 əɑɐɑɗɑ ð 

əɌ 31,6% (ɜ=0,053), əɌ 10 əɑɐɑɗɑ ð əɌ 32,2% 

(ɜ=0,041) ɔ əɌ 12 əɑɐɑɗɑ ð 29,4% (ɜ=0,002). 

ȽɜɌɎəɔɞɑɗɨəɧɕ ɌəɌɗɔɓ ɛɚɖɌɓɌɗ, ɣɞɚ Ɏ ɏɜɟɛɛɑ 

ɝ ɛɚɞɑɜɑɕ ɛɗɚɐɌ ɐɔɌɘɑɞɜ ɛɗɚɐəɚɏɚ ɫɕɢɌ əɌ 

12 əɑɐɑɗɑ Ɏ ɝɜɌɎəɑəɔɔ ɝ ɛɚɖɌɓɌɞɑɗɑɘ əɌ 6 

əɑɐɑɗɑ ɍɧɗ ɟɎɑɗɔɣɑə əɌ 57,4% (t=6,32, 

p=0,001), Ɏ ɝɜɌɎəɑəɔɔ ɝ ɛɚɖɌɓɌɞɑɗɑɘ əɌ 8 əɑ-

ɐɑɗɑ ð əɌ 40,6% (t=3,92, p=0,006), əɌ 10 əɑɐɑ-

ɗɑ ð əɌ 32,9% (t=3,03, p=0,019). Ȯ ɏɜɟɛɛɑ ɝ 

ɛɜɚɐɚɗɒɌɪɥɑɕɝɫ ɍɑɜɑɘɑəəɚɝɞɨɪ ɐɔɌɘɑɞɜ 

ɛɗɚɐəɚɏɚ ɫɕɢɌ əɌ 12 əɑɐɑɗɑ Ɏ ɝɜɌɎəɑəɔɔ ɝ 

ɛɚɖɌɓɌɞɑɗɑɘ əɌ 6 əɑɐɑɗɑ ɍɧɗ ɟɎɑɗɔɣɑə əɌ 

53,5% (t=5,03, p<0,001), Ɏ ɝɜɌɎəɑəɔɔ ɝ ɛɚɖɌ-

ɓɌɞɑɗɑɘ əɌ 8 əɑɐɑɗɑ ð əɌ 38,6% (t=3,35, 

p=0,001), əɌ 10 əɑɐɑɗɑ ð əɌ 30,1% (t=2,46, 

p=0,014).  

ȶɚɜɜɑɗɫɢɔɚəəɌɫ ɝɎɫɓɨ ɘɑɒɐɟ ɐɔɌɘɑɞ-

ɜɚɘ ɛɗɚɐəɚɏɚ ɫɕɢɌ ɔ ɝɜɚɖɚɘ ɍɑɜɑɘɑəəɚɝɞɔ ɟ 

ɛɌɢɔɑəɞɚɎ ɝ ɛɚɞɑɜɑɕ ɛɗɚɐɌ (r=+0,964, 

p<0,001) ɔ ɏɜɟɛɛɚɕ ɝ ɛɜɚɐɚɗɒɌɪɥɑɕɝɫ ɍɑɜɑ-

ɘɑəəɚɝɞɨɪ (r=+0,969, p<0,001) ɍɧɗɌ ɝɔɗɨəɚɕ 

ɛɜɫɘɚɕ ɔ ɝɟɥɑɝɞɎɑəəɚ əɑ ɜɌɓɗɔɣɌɗɌɝɨ.  

Ⱥɍɝɟɒɐɑəɔɑ. 

Ȳɑɗɞɚɣəɧɕ ɘɑɤɚɖ ɫɎɗɫɑɞɝɫ ɛɑɜɎɚɕ 

ɝɞɜɟɖɞɟɜɚɕ, ɖɚɞɚɜɟɪ ɘɚɒəɚ ɟɎɔɐɑɞɨ ɝɚəɚ-

ɏɜɌɠɔɣɑɝɖɔ əɌ ɟɜɚɎəɑ ɛɗɚɐəɚɏɚ ɫɕɢɌ. ȹɌ 

ɜɌəəɔɡ ɝɜɚɖɌɡ ɍɑɜɑɘɑəəɚɝɞɔ ɒɑɗɞɚɣəɧɕ 

ɘɑɤɚɖ Ɏɧɛɚɗəɫɑɞ əɑɖɚɞɚɜɧɑ ɒɔɓəɑəəɚ ɎɌɒ-

əɧɑ ɠɟəɖɢɔɔ ɐɗɫ ɜɌɓɎɔɞɔɫ ɩɘɍɜɔɚəɌ, ɖɚɞɚ-

ɜɧɑ ɎɖɗɪɣɌɪɞ Ɏ ɝɑɍɫ ɛɑɜɎɟɪ ɝɞɌɐɔɪ ɚɍɘɑəɌ 

ɎɑɥɑɝɞɎ ɘɑɒɐɟ ɘɌɞɑɜɨɪ ɔ ɩɘɍɜɔɚəɚɘ, ɛɔɞɌ-

əɔɑ ɔ ɏɌɓɚɚɍɘɑə, ɖ ɖɚɞɚɜɧɘ ɐɚɍɌɎɗɫɪɞɝɫ 

ɛɜɔɘɔɞɔɎəɚɑ ɖɜɚɎɑɞɎɚɜɑəɔɑ ɔ ɛɜɚɔɓɎɚɐɝɞɎɚ 

ɛɚɗɚɎɧɡ ɖɗɑɞɚɖ.  ȴɝɝɗɑɐɚɎɌəɔɑ ȺɐɗɌəɐɌ 

ȶɌɜɗɝɑəɌ et al. [12] ɛɚɖɌɓɌɗɚ, ɣɞɚ ɒɑɗɞɚɣəɧɕ 

ɘɑɤɚɖ ɟɣɌɝɞɎɟɑɞ Ɏ ɜɑɏɟɗɫɢɔɔ ɩɘɍɜɔɚəɌɗɨəɚ-

ɏɚ ɜɚɝɞɌ, ɐɌɒɑ ɚɍɗɌɐɌɫ ɖɚɘɛɑəɝɌɞɚɜəɚɕ ɝɛɚ-

ɝɚɍəɚɝɞɨɪ, ɐɗɫ ɚɍɑɝɛɑɣɑəɔɫ əɚɜɘɌɗɨəɚɏɚ ɩɘ-

ɍɜɔɚəɌɗɨəɚɏɚ ɜɚɝɞɌ. ȮɔɓɟɌɗɔɓɌɢɔɫ ɒɑɗɞɚɣəɚ-

ɏɚ ɘɑɤɖɌ ɘɚɒɑɞ ɍɧɞɨ ɍɚɗɑɑ ɖɌɣɑɝɞɎɑəəɚɕ 

ɛɜɔ ɞɜɌəɝɎɌɏɔəɌɗɨəɚɘ ɔɝɛɚɗɨɓɚɎɌəɔɔ 3D-

ȿȳȴ Ɏ ɛɑɜɎɚɘ ɞɜɔɘɑɝɞɜɑ [13]. ȱɏɚ ɜɌɓɎɔɞɔɑ 

ɛɜɚɏɜɑɝɝɔɜɟɑɞ ɝ 5-ɕ əɑɐɑɗɔ ɍɑɜɑɘɑəəɚɝɞɔ ɐɚ 

ɖɚəɢɌ 10-ɕ əɑɐɑɗɔ ɍɑɜɑɘɑəəɚɝɞɔ, ɛɚɝɗɑ ɣɑɏɚ 

ɚəɚ ɔɝɣɑɓɌɑɞ ɖ ɖɚəɢɟ ɛɑɜɎɚɏɚ ɞɜɔɘɑɝɞɜɌ ɔ 

ɍɚɗɨɤɑ əɑ ɎɔɓɟɌɗɔɓɔɜɟɑɞɝɫ ɝɚəɚɏɜɌɠɔɣɑɝɖɔ 

ɛɜɔɘɑɜəɚ əɌ 14-ɕ əɑɐɑɗɑ ɍɑɜɑɘɑəəɚɝɞɔ [9].  

ȿɗɨɞɜɌɓɎɟɖɚɎɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɛɜɚɎɚɐɔ-

ɗɚɝɨ əɌɘɔ əɌ ɝɜɚɖɌɡ 6, 8, 10 əɑɐɑɗɨ ɐɗɫ ɛɚɐ-

ɞɎɑɜɒɐɑəɔɫ ɍɗɌɏɚɛɚɗɟɣɔɫ ɛɗɚɐɌ ɔ 12 əɑɐɑɗɨ 

ɍɧɗɔ ɛɜɑɐɑɗɨəɧɘ ɝɜɚɖɚɘ ɟɝɛɑɤəɚɏɚ ɛɜɚɞɑ-

ɖɌəɔɫ ɍɑɜɑɘɑəəɚɝɞɔ. ȹɌɤɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɛɚ-

ɖɌɓɌɗɚ, ɣɞɚ ɛɚɞɑɜɫ ɛɗɚɐɌ ɛɜɚɔɓɚɤɗɌ Ɏ 6,3% 

ɝɗɟɣɌɑɎ əɌ ɝɜɚɖɑ 6 əɑɐɑɗɨ, Ɏ 5,3% ɝɗɟɣɌɑɎ əɌ 

ɝɜɚɖɑ 8 əɑɐɑɗɨ, Ɏ 5,6% ɝɗɟɣɌɑɎ ðəɌ ɝɜɚɖɑ 10 

əɑɐɑɗɨ ɔ Ɏ 3,8% ɝɗɟɣɌɑɎ əɌ ɝɜɚɖɑ 12 əɑɐɑɗɨ. 

ɀɚɜɘɌ ɒɑɗɞɚɣəɚɏɚ ɘɑɤɖɌ ɍɧɗɌ əɚɜɘɌɗɨəɚɕ Ɏ 

116 ɝɗɟɣɌɫɡ ɔ ɔɓɘɑəɑəəɚɕ Ɏ 12 ɝɗɟɣɌɫɡ. Ȱɑ-

ɠɚɜɘɔɜɚɎɌəəɌɫ ɠɚɜɘɌ ɍɧɗɌ Ɏ 4 ɝɗɟɣɌɫɡ, ɏɔ-

ɛɚɩɡɚɏɑəəɧɕ ɚɍɚɐɚɖ ð Ɏ 6 ɝɗɟɣɌɫɡ, ɚɎɌɗɨəɌɫ 

ɠɚɜɘɌ ð Ɏ 2 ɝɗɟɣɌɫɡ. ȿ 2 ɛɌɢɔɑəɞɚɎ ɝ ɐɑɠɚɜ-

ɘɔɜɚɎɌəəɚɕ ɠɚɜɘɚɕ, ɟ 2 ɛɌɢɔɑəɞɚɎ ɝ ɏɔɛɚɩ-

ȾɌɍɗɔɢɌ ʈ3.     ȰɔɌɘɑɞɜ ɛɗɚɐəɚɏɚ ɫɕɢɌ Ɏ ɜɌɓəɧɑ ɝɜɚɖɔ ɍɑɜɑɘɑəəɚɝɞɔ (ɘɘ). 

ʅʝʜʝʣʠ  

ʠʩʩʣʝʜʦʚʘʥʠʷ 

ɻʨʫʧʧʘ 

ʩ ʧʦʪʝʨʝʡ ʧʣʦʜʘ 

ɻʨʫʧʧʘ ʩ ʥʦʨʤʘʣʴʥʦʡ 

ʙʝʨʝʤʝʥʥʦʩʪʴʶ 
t-ʪʝʩʪ ʨ 

n ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ n ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ   

6 ʥʝʜʝʣʴ 8 17,2Ñ1,8 120 26,6Ñ4,3 2,02 0,046 

8 ʥʝʜʝʣʴ 6 24,0Ñ2,7 114 35,1Ñ5,0 1,95 0,053 

10 ʥʝʜʝʣʴ 6 27,1Ñ3,0 108 40,0Ñ5,5 2,06 0,042 

12 ʥʝʜʝʣʴ 4 40,4Ñ3,2 104 57,2Ñ4,3 3,13 0,002 
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ɡɚɏɑəəɧɘ ɚɍɚɐɖɚɘ ɔ ɟ 1 ɛɌɢɔɑəɞɖɔ ɝ ɚɎɌɗɨ-

əɚɕ ɠɚɜɘɚɕ ɍɑɜɑɘɑəəɚɝɞɨ ɓɌɖɚəɣɔɗɌɝɨ Ɏɧ-

ɖɔɐɧɤɑɘ.  

ȿ ɒɑəɥɔə ɝ ɛɜɑɜɎɌəəɚɕ ɍɑɜɑɘɑəəɚ-

ɝɞɨɪ ɐɔɌɘɑɞɜ ɒɑɗɞɚɣəɚɏɚ ɘɑɤɖɌ ɍɧɗ ɝɞɌɞɔ-

ɝɞɔɣɑɝɖɔ Ɏɧɤɑ, ɣɑɘ ɟ ɞɑɡ, ɣɨɫ ɍɑɜɑɘɑəəɚɝɞɨ 

ɛɜɚɐɚɗɒɌɗɌɝɨ. ȹɌɤɔ ɜɑɓɟɗɨɞɌɞɧ ɝɚɏɗɌɝɟɪɞɝɫ 

ɝ ɐɌəəɧɘɔ ɐɜɟɏɔɡ ɔɝɝɗɑɐɚɎɌəɔɕ [14, 15].  

ȭɚɗɨɤɔəɝɞɎɚ ɔɝɝɗɑɐɚɎɌəɔɕ ɚɞəɚɝɫɞɝɫ ɖ 

ɖɜɌɞɖɚɝɜɚɣəɚɘɟ ɛɜɚɏəɚɓɟ ɛɑɜɎɚɏɚ ɞɜɔɘɑɝɞ-

ɜɌ, ɖɚɏɐɌ ɜɑɣɨ ɔɐɑɞ ɚɍ ɔɝɡɚɐɑ ɍɑɜɑɘɑəəɚɝɞɔ. 

ȴ ɝɣɔɞɌɪɞ, ɣɞɚ ɖɌɖ ɠɚɜɘɌ, ɞɌɖ ɔ ɜɌɓɘɑɜ 

ɒɑɗɞɚɣəɚɏɚ ɘɑɤɖɌ ɟɣɌɝɞɎɟɪɞ Ɏ ɎɚɓəɔɖəɚɎɑ-

əɔɔ ɎɧɖɔɐɧɤɌ. ȹɑɖɚɞɚɜɧɑ ɔɝɝɗɑɐɚɎɌəɔɫ 

ɛɚɐɞɎɑɜɐɔɗɔ ɩɞɔ ɟɞɎɑɜɒɐɑəɔɫ [16], ɞɚɏɐɌ ɖɌɖ 

ɐɜɟɏɔɑ ɔɝɝɗɑɐɚɎɌəɔɫ ɝ ɩɞɔɘ əɑ ɝɚɏɗɌɝəɧ [6]. 

ȹɚ ɐɌɒɑ Ɏ ɩɞɚɕ ɝɔɞɟɌɢɔɔ əɑɖɚɞɚɜɧɑ ɌɎɞɚɜɧ 

əɑ ɛɚɐɞɎɑɜɐɔɗɔ ɖɗɔəɔɣɑɝɖɔɡ ɛɜɑɔɘɟɥɑɝɞɎ ɝ 

ɞɚɣɖɔ ɓɜɑəɔɫ ɛɜɚɏəɚɓɔɜɚɎɌəɔɫ ɎɧɖɔɐɧɤɌ ɔ 

ɚɞɘɑɣɌɗɔ, ɣɞɚ ɐɗɔəɌ ɒɑɗɞɚɣəɚɏɚ ɘɑɤɖɌ ɔɘɑ-

ɗɌ ɓəɌɣɔɞɑɗɨəɚ ɝəɔɒɑəəɟɪ ɛɜɚɏəɚɝɞɔɣɑɝɖɟɪ 

ɢɑəəɚɝɞɨ [17], Ɏ ɞɚ Ɏɜɑɘɫ ɖɌɖ ɐɜɟɏɔɑ ɔɝɝɗɑ-

ɐɚɎɌɞɑɗɔ ɛɚɖɌɓɌɗɔ, ɣɞɚ 3D-ɟɗɨɞɜɌɓɎɟɖɚɎɚɑ 

ɔɝɝɗɑɐɚɎɌəɔɑ ɘɚɒɑɞ ɔɝɛɚɗɨɓɚɎɌɞɨɝɫ Ɏ ɖɌɣɑ-

ɝɞɎɑ ɛɜɑɐɔɖɞɚɜɌ ɎɧɖɔɐɧɤɌ [18]. 

ȿ ɚɍɝɗɑɐɚɎɌəəɧɡ ɛɌɢɔɑəɞɚɎ Ɏ ɜɌɓɗɔɣ-

əɧɑ ɛɑɜɔɚɐɧ əɌɍɗɪɐɑəɔɫ ɐɔɌɘɑɞɜ ɒɑɗɞɚɣəɚ-

ɏɚ ɘɑɤɖɌ ɍɧɗ ɝəɔɒɑə ɣɑɜɑɓ 12 əɑɐɑɗɨ ɛɚ 

ɝɜɌɎəɑəɔɪ ɝ 6, 8 ɔ 10 əɑɐɑɗɫɘɔ, ɛɜɔɣɑɘ ɝɟ-

ɥɑɝɞɎɑəəɚɑ ɝəɔɒɑəɔɑ ɚɞɘɑɣɌɗɚɝɨ ɟ ɛɌɢɔɑə-

ɞɚɎ ɝ ɛɚɞɑɜɑɕ ɛɗɚɐɌ (ɜ<0,001). ȻɜɚɎɑɐɑəəɚɑ 

ɔɝɝɗɑɐɚɎɌəɔɑ ɛɚɖɌɓɌɗɚ, ɣɞɚ ɐɔɌɘɑɞɜ ɛɗɚɐəɚ-

ɏɚ ɫɕɢɌ ɟ ɚɍɝɗɑɐɚɎɌəəɧɡ ɛɌɢɔɑəɞɚɖ Ɏ ɞɑɣɑ-

əɔɑ 6, 8, 10 ɔ 12 əɑɐɑɗɨ ɓəɌɣɔɞɑɗɨəɚ ɟɎɑɗɔ-

ɣɔɗɝɫ, ɣɞɚ ɝɚɛɚɝɞɌɎɔɘɚ ɝ ɜɑɓɟɗɨɞɌɞɌɘɔ ɔɝ-

ɝɗɑɐɚɎɌəɔɫ M.A. Elaleem Abd Elkreem et al. 

[19]. ȹɌɤɔ ɜɑɓɟɗɨɞɌɞɧ ɝɚɎɛɌɗɔ ɝ ɐɌəəɧɘɔ 

ɐɜɟɏɔɡ ɔɝɝɗɑɐɚɎɌəɔɕ [9, 14, 19], Ɏ ɖɚɞɚɜɧɡ 

ɝɚɚɍɥɌɗɚɝɨ, ɣɞɚ ɝ ɟɣɑɞɚɘ ɎɓɌɔɘɚɝɎɫɓɔ ɘɑɒɐɟ 

ɐɔɌɘɑɞɜɚɘ ɛɗɚɐəɚɏɚ ɫɕɢɌ əɌ ɜɌɓəɧɡ ɝɜɚɖɌɡ 

ɍɑɜɑɘɑəəɚɝɞɔ ɔ ɔɝɡɚɐɚɘ ɍɑɜɑɘɑəəɚɝɞɔ, ɐɔɌ-

ɘɑɞɜ ɛɗɚɐəɚɏɚ ɫɕɢɌ ɓəɌɣɔɞɑɗɨəɚ ɟɘɑəɨɤɔɗɝɫ 

Ɏ ɏɜɟɛɛɑ ɝ ɛɚɞɑɜɑɕ ɛɗɚɐɌ əɌ 6, 9 ɔ 12 əɑɐɑ-

ɗɫɡ, ɣɞɚ, ɛɚ ɘəɑəɔɪ ɌɎɞɚɜɚɎ, ɟɖɌɓɧɎɌɑɞ əɌ 

ɞɚ, ɣɞɚ ɐɔɌɘɑɞɜ ɛɗɚɐəɚɏɚ ɫɕɢɌ ɍɧɗ əɌɐɑɒ-

əɧɕ ɛɜɑɐɔɖɞɚɜ ɛɚɞɑɜɔ ɛɗɚɐɌ (ɜ<0,05) [9, 14, 

19].  

ȼɑɓɟɗɨɞɌɞɧ əɌɤɑɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɛɚɐ-

ɞɎɑɜɐɔɗɔ ɞɚɞ ɠɌɖɞ, ɣɞɚ ɏɔɍɑɗɨ ɛɗɚɐɌ ɚɍɧɣəɚ 

ɛɜɚɔɝɡɚɐɔɞ ɐɚ ɓɌɎɑɜɤɑəɔɫ ɛɑɜɎɚɏɚ ɞɜɔɘɑɝɞ-

ɜɌ ɍɑɜɑɘɑəəɚɝɞɔ. 

ȳɌɖɗɪɣɑəɔɑ. 

ȿɗɨɞɜɌɓɎɟɖɚɎɌɫ ɚɢɑəɖɌ ɐɔɌɘɑɞɜɌ ɔ 

ɠɚɜɘɧ ɒɑɗɞɚɣəɚɏɚ ɘɑɤɖɌ, Ɍ ɞɌɖɒɑ ɐɔɌɘɑɞɜɌ 

ɛɗɚɐəɚɏɚ ɫɕɢɌ Ɏ ɞɑɣɑəɔɑ ɛɑɜɎɚɏɚ ɞɜɔɘɑɝɞɜɌ 

ɍɑɜɑɘɑəəɚɝɞɔ ɫɎɗɫɑɞɝɫ ɎɌɒəɚɕ ɐɗɫ ɚɢɑəɖɔ 

ɞɑɣɑəɔɫ ɍɑɜɑɘɑəəɚɝɞɔ əɌ ɜɌəəɔɡ ɝɜɚɖɌɡ. 

ȿɗɨɞɜɌɓɎɟɖɚɎɚɕ ɘɚəɔɞɚɜɔəɏ ɒɑɗɞɚɣəɚɏɚ 

ɘɑɤɖɌ ɔ ɛɗɚɐəɚɏɚ ɫɕɢɌ əɑɚɍɡɚɐɔɘ ɐɗɫ ɜɌə-

əɑɕ ɐɔɌɏəɚɝɞɔɖɔ ɛɚɞɑɜɔ ɍɑɜɑɘɑəəɚɝɞɔ. 

ȴɝɞɚɣəɔɖ ɠɔəɌəɝɔɜɚɎɌəɔɫ ɔ ɖɚə-

ɠɗɔɖɞ ɔəɞɑɜɑɝɚɎ. 

ȬɎɞɚɜɧ ɐɌəəɚɕ ɝɞɌɞɨɔ ɛɚɐɞɎɑɜɐɔɗɔ ɚɞ-

ɝɟɞɝɞɎɔɑ ɠɔəɌəɝɚɎɚɕ ɛɚɐɐɑɜɒɖɔ ɔɝɝɗɑɐɚɎɌ-

əɔɫ ɔ ɖɚəɠɗɔɖɞɌ ɔəɞɑɜɑɝɚɎ, ɚ ɖɚɞɚɜɧɡ əɑɚɍ-

ɡɚɐɔɘɚ ɝɚɚɍɥɔɞɨ. 
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ȷȿɃȱȮȬɋ ȰȴȬȯȹȺȽȾȴȶȬ ȽȴȹȰȼȺȸȬ ȮȽȾȼɋɁȹȿȾȺȯȺ ȼȱȭȱȹȶȬ 

(SHAKEN BABY SYNDROME) 

 

ȸɑɐɎɑɐɑɎɌ ȹ.Ȭ.1,2, ȽɑɜɚɎɌ ȹ.Ƚ.1 
 

1 - ɀȯȬȺȿ ȮȺ ȻɑɜɎɧɕ ȸȯȸȿ ɔɘ. ȴ.ȸ. ȽɑɣɑəɚɎɌ ȸȳ ȼɀ (ȽɑɣɑəɚɎɝɖɔɕ ɟəɔɎɑɜɝɔɞɑɞ). ɏ. ȸɚɝɖɎɌ, ȼɚɝɝɔɫ. 

2 - ȯȭȿȳ çȭɪɜɚ ɝɟɐɑɍəɚ-ɘɑɐɔɢɔəɝɖɚɕ ɩɖɝɛɑɜɞɔɓɧ ȰɑɛɌɜɞɌɘɑəɞɌ ɓɐɜɌɎɚɚɡɜɌəɑəɔɫè.  ɏ. ȸɚɝɖɎɌ, ȼɚɝɝɔɫ. 

 

ɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. ȮɧɫɎɔɞɨ ɓɌɖɚəɚɘɑɜəɚɝɞɔ ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ ɔɓɘɑəɑəɔɕ ɢɑəɞɜɌɗɨəɚɕ 

əɑɜɎəɚɕ ɝɔɝɞɑɘɧ ɛɚ ɐɌəəɧɘ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɛɜɔ ɝɔəɐɜɚɘɑ çɞɜɫɝɖɔ ɜɑɍɑəɖɌè əɌ 

ɛɜɔɘɑɜɑ ɏɜɟɛɛɧ ɛɌɢɔɑəɞɚɎ ɘɗɌɐɑəɣɑɝɖɚɏɚ ɎɚɓɜɌɝɞɌ, ɛɜɚɡɚɐɔɎɤɔɡ ɛɜɚɢɑɐɟɜɟ ɝɟɐɑɍ-

əɚ-ɘɑɐɔɢɔəɝɖɚɕ ɩɖɝɛɑɜɞɔɓɧ. ȻɜɚɎɑɝɞɔ ɌəɌɗɔɓ ɘɑɐɔɢɔəɝɖɚɕ ɐɚɖɟɘɑəɞɌɢɔɔ (ɔɝɞɚɜɔɫ 

ɍɚɗɑɓəɔ ɔ ɌɘɍɟɗɌɞɚɜəɌɫ ɖɌɜɞɌ ɜɑɍɑəɖɌ). 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ.  Ȯ ɛɑɜɔɚɐ ɝ 2014 ɛɚ 2024 ɏɚɐɌ ɍɧɗ ɛɜɚɔɓɎɑɐɑə ɌəɌɗɔɓ ɔɝɞɚɜɔɕ 

ɍɚɗɑɓəɔ, ɘɑɐɔɢɔəɝɖɔɡ ɖɌɜɞ ɔ ɗɟɣɑɎɧɡ ɘɑɞɚɐɚɎ ɔɝɝɗɑɐɚɎɌəɔɫ ɟ ɐɑɞɑɕ ɚɞ 0 ɐɚ 2 ɗɑɞ ɝ ɖɗɔəɔɣɑ-

ɝɖɔɘ ɐɔɌɏəɚɓɚɘ çɝɔəɐɜɚɘ ɎɝɞɜɫɡɔɎɌəɔɫ ɜɑɍɑəɖɌè, ɛɜɚɡɚɐɔɎɤɔɡ ɛɜɚɢɑɐɟɜɟ ɝɟɐɑɍəɚ-

ɘɑɐɔɢɔəɝɖɚɕ ɩɖɝɛɑɜɞɔɓɧ ɛɚ ɛɚɎɚɐɟ ɣɑɜɑɛəɚ-ɘɚɓɏɚɎɚɕ ɞɜɌɎɘɧ Ɏ ɏɚɝɟɐɌɜɝɞɎɑəəɚɘ ɍɪɐɒɑɞəɚɘ 

ɟɣɜɑɒɐɑəɔɔ ɓɐɜɌɎɚɚɡɜɌəɑəɔɫ ɏɚɜɚɐɌ ȸɚɝɖɎɧ çȭɪɜɚ ɝɟɐɑɍəɚ-ɘɑɐɔɢɔəɝɖɚɕ ɩɖɝɛɑɜɞɔɓɧ ȰɑɛɌɜ-

ɞɌɘɑəɞɌ ɓɐɜɌɎɚɚɡɜɌəɑəɔɫ ɏɚɜɚɐɌ ȸɚɝɖɎɧè.  

ȼɑɓɟɗɨɞɌɞɧ. Ȼɜɔ ɌəɌɗɔɓɑ ɗɟɣɑɎɧɡ ɔɝɝɗɑɐɚɎɌəɔɕ əɌ ɩɗɑɖɞɜɚəəɧɡ əɚɝɔɞɑɗɫɡ ɘɧ ɚɍəɌɜɟ-

ɒɔɗɔ Ɏ 21 (n=21; 77%) ɝɗɟɣɌɑ ɘɑɒɛɚɗɟɤɌɜəɟɪ ɗɚɖɌɗɔɓɌɢɔɪ ɝɟɍɐɟɜɌɗɨəɚɕ ɏɑɘɌɞɚɘɧ (ȽȰȯ), Ɏ 8 

(n=8; 29 %) ɝɗɟɣɌɫɡ ɛɗɌɝɞɔəɣɌɞɧɑ ȽȰȯ ɗɚɖɌɗɔɓɚɎɌɗɔɝɨ ɖɚəɎɑɖɝɔɞɌɗɨəɚ. ȽɚɣɑɞɌəɔɑ ɘɑɒɛɚɗɟɤɌɜ-

əɚɕ ɔ ɖɚəɎɑɖɝɔɞɌɗɨəɚɕ ɗɚɖɌɗɔɓɌɢɔɕ ȽȰȯ ɍɧɗɚ ɚɞɘɑɣɑəɚ Ɏ 18 (n=18; 66%) ɝɗɟɣɌɫɡ, Ɏ 16 (n=16; 

59%) ð ȽȰȯ ɝɚɣɑɞɌɗɔɝɨ ɝ ɝɟɍɌɜɌɡəɚɔɐɌɗɨəɧɘ ɖɜɚɎɚɔɓɗɔɫəɔɑɘ (ȽȬȶ). Ȯ 3 (n=3; 12%) ɝɗɟɣɌɫɡ ɍɧɗɚ 

ɎɧɫɎɗɑəɚ ȰȬȻ. Ȯɚ Ɏɝɑɡ 27 (n=27; 100%) ɝɗɟɣɌɫɡ ɍɧɗɔ ɎɧɫɎɗɑəɧ ɗɟɣɑɎɧɑ ɛɜɔɓəɌɖɔ ɚɞɑɖɌ ɏɚɗɚɎ-

əɚɏɚ ɘɚɓɏɌ, ɜɑɌɗɔɓɚɎɌəəɧɑ Ɏ ɐɔɠɠɟɓəɚɘ ɝɟɒɑəɔɔ ɝɟɍɌɜɌɡəɚɔɐɌɗɨəɚɏɚ ɛɜɚɝɞɜɌəɝɞɎɌ, ɝɏɗɌɒɑə-

əɚɝɞɔ ɝɑɜɚ-ɍɑɗɚɕ ɐɔɠɠɑɜɑəɢɔɔ ɔ ɏɔɜɌɗɨəɚɏɚ ɜɔɝɟəɖɌ.  Ȯɝɑɘ 27-ɘɔ ɛɚɞɑɜɛɑɎɤɔɘ ɐɑɞɫɘ ɛɜɚɔɓ-

Ɏɚɐɔɗɝɫ ɚɠɞɌɗɨɘɚɗɚɏɔɣɑɝɖɔɕ ɚɝɘɚɞɜ, ɛɚ ɜɑɓɟɗɨɞɌɞɌɘ ɖɚɞɚɜɚɏɚ ɖɜɚɎɚɔɓɗɔɫəɔɫ Ɏ ɚɍɗɌɝɞɔ ɏɗɌɓəɚ-

ɏɚ ɐəɌ ɍɧɗɚ ɐɔɌɏəɚɝɞɔɜɚɎɌəɚ Ɏ 22 (n=22; 81%) ɝɗɟɣɌɫɡ. 

Ⱥɍɝɟɒɐɑəɔɑ. ȰɔɌɏəɚɝɞɔɖɌ ɐɌəəɚɏɚ ɝɚɝɞɚɫəɔɫ ɚɝɗɚɒəɑəɌ ɞɑɘ ɠɌɖɞɚɘ, ɣɞɚ Ɏəɑɤəɔɡ 

ɞɜɌɎɘɌɞɔɣɑɝɖɔɡ ɔɓɘɑəɑəɔɕ əɌ ɗɔɢɑ, ɏɚɗɚɎɑ ɔ ɘɫɏɖɔɡ ɞɖɌəɫɡ əɑ ɐɑɞɌɗɔɓɔɜɟɑɞɝɫ, ɣɞɚ ɝɚɎɑɜɤɑəəɚ 

əɑ ɖɚɜɜɑɗɔɜɟɑɞ ɝ ɞɫɒɑɗɧɘ ɝɚɝɞɚɫəɔɑɘ ɜɑɍɑəɖɌ. ȿɣɔɞɧɎɌɫ Ɏɧɝɚɖɟɪ ɗɑɞɌɗɨəɚɝɞɨ ɛɜɔ SBS, əɑɚɞ-

ɗɚɒəɌɫ ɔ ɞɚɣəɌɫ ɐɔɌɏəɚɝɞɔɖɌ əɚɝɔɞ ɏɗɌɎɑəɝɞɎɟɪɥɑɑ ɓəɌɣɑəɔɑ. ȭɚɗɨɤɚɕ ɎɖɗɌɐ Ɏ ɐɔɌɏəɚɝɞɔɖɟ 

ɝɔəɐɜɚɘɌ ɎɝɞɜɫɡɔɎɌəɔɫ ɜɑɍɑəɖɌ ɎəɑɝɗɌ ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ (ȶȾ) ɔ ɘɌɏəɔɞəɚ-

ɜɑɓɚəɌəɝəɌɫ ɞɚɘɚɏɜɌɠɔɫ (ȸȼȾ). ȽɚɏɗɌɝəɚ ɔɝɝɗɑɐɚɎɌəɔɫɘ, ɛɜɔ ɝɔəɐɜɚɘɑ ɞɜɫɝɖɔ ɘɗɌɐɑəɢɌ ɞɜɔɌ-

ɐɌ ɛɚɎɜɑɒɐɑəɔɕ ɎɖɗɪɣɌɑɞ Ɏ ɝɑɍɫ ɚɍɚɗɚɣɑɣəɧɑ ɖɜɚɎɚɔɓɗɔɫəɔɫ ɔ/ɔɗɔ Ɏəɟɞɜɔɣɑɜɑɛəɧɑ, ɚɞɑɖ ɘɚɓ-

ɏɌ ɔ ɖɜɚɎɚɔɓɗɔɫəɔɑ Ɏ ɝɑɞɣɌɞɖɟ. ȿɝɞɌəɚɎɗɑəɚ, ɣɞɚ ɛɜɔ SBS ɝɟɍɐɟɜɌɗɨəɧɑ ɏɑɘɌɞɚɘɧ ɔɘɑɪɞ ɝɜɌɎ-

əɔɞɑɗɨəɚ əɑɍɚɗɨɤɚɕ ɜɌɓɘɑɜ ɔ ɗɚɖɌɗɔɓɟɪɞɝɫ Ɏ ɘɑɒɛɚɗɟɤɌɜəɚɕ ɥɑɗɔ ɔɗɔ əɌ ɏɔɜɌɗɨəɚɕ ɛɚɎɑɜɡ-

əɚɝɞɔ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ, ɔ əɑ Ɍɝɝɚɢɔɔɜɟɪɞɝɫ ɝ  ɛɑɜɑɗɚɘɌɘɔ ɖɚɝɞɑɕ ɣɑɜɑɛɌ. 

ȳɌɖɗɪɣɑəɔɑ. Ȼɜɔ ɛɚɝɞɟɛɗɑəɔɔ Ɏ ɝɞɌɢɔɚəɌɜ ɐɑɞɑɕ ɚɞ 0 ɐɚ 2 ɗɑɞ Ɏ ɞɫɒɑɗɚɘ ɝɚɘɌɞɔɣɑɝɖɚɘ 

ɝɚɝɞɚɫəɔɔ, ɖɚɞɚɜɚɘɟ əɑ ɝɚɚɞɎɑɞɝɞɎɟɪɞ ɐɌəəɧɑ ɗɚɖɌɗɨəɚɏɚ ɝɞɌɞɟɝɌ ɔ Ɏəɑɤəɑɏɚ ɚɝɘɚɞɜɌ, əɑɚɍɡɚ-

ɐɔɘɚ ɔɝɛɚɗɨɓɚɎɌəɔɑ ɞɌɖɔɡ ɘɑɞɚɐɚɎ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ, ɖɌɖ ȶȾ ɔ ȸȼȾ. Ȼɜɔ ɚɍəɌɜɟɒɑəɔɔ 

ɘɑɒɛɚɗɟɤɌɜəɚɕ/ɖɚəɎɑɖɝɔɞɌɗɨəɚɕ ɝɟɍɐɟɜɌɗɨəɚɕ ɏɑɘɌɞɚɘɧ ɔ/ɔɗɔ ȽȬȶ Ɏ ɝɚɣɑɞɌəɔɔ ɝ ɚɞɑɖɚɘ 

ɘɚɓɏɌ ɔ ɖɜɚɎɚɔɓɗɔɫəɔɫɘɔ Ɏ ɝɑɞɣɌɞɖɟ ɛɚ ɐɌəəɧɘ ɚɠɞɌɗɨɘɚɗɚɏɔɣɑɝɖɚɏɚ ɚɝɘɚɞɜɌ əɑɚɍɡɚɐɔɘɚ ɖɗɔ-

əɔɣɑɝɖɔ ɜɌɝɝɘɌɞɜɔɎɌɞɨ ɐɔɌɏəɚɓ SBS.  ȻɚəɔɘɌəɔɑ ɘɑɡɌəɔɓɘɚɎ ɛɌɞɚɏɑəɑɓɌ ɐɌəəɚɏɚ ɝɔəɐɜɚɘɌ 

əɑɚɍɡɚɐɔɘɚ ɜɑəɞɏɑəɚɗɚɏɌɘ, ɜɌɍɚɞɌɪɥɔɘ ɝ ɛɑɐɔɌɞɜɔɣɑɝɖɔɘɔ ɛɌɢɔɑəɞɌɘɔ.   

 

ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ȶȾ, ȸȼȾ ɛɜɔ ɝɔəɐɜɚɘɑ ɞɜɫɝɖɔ ɜɑɍɑəɖɌ, ɒɑɝɞɚɖɚɑ ɚɍɜɌɥɑəɔɑ ɝ ɐɑɞɨɘɔ,  

ɝɟɐɑɍəɚ-ɘɑɐɔɢɔəɝɖɌɫ ɩɖɝɛɑɜɞɔɓɌ, ɣɑɜɑɛəɚ-ɘɚɓɏɚɎɌɫ ɞɜɌɎɘɌ ɟ ɐɑɞɑɕ, ɝɟɐɑɍəɚ-ɘɑɐɔɢɔəɝɖɌɫ ɩɖɝ-

ɛɑɜɞɔɓɌ Ɏ ɛɑɐɔɌɞɜɔɔ. 
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urpose.  To identify the patterns of pathological changes in the central nervous system ac-

cording to radiological diagnostics data for the syndrome of "shaking the child" on the ex-

ample of a group of infants undergoing the procedu re of forensic medical examination. To 

analyze the medical documentation (medical history and outpatient card of the child).  

Materials and methods.  In the period from 2014 to 2024, an analysis of medical histories, 

medical records and radiological methods was performed in children from 0 to 2 years old with a 

clinical diagnosis of "child shaking syndrome", who underwent a forensic medical examination pro-

cedure for traumatic brain injury at the state budgetary healthcare institution of the city of Moscow 

"Bu reau of Forensic Medical Examination Department of Health of the city of Moscow.  

Results.  When analyzing radiological studies on electronic media, an interhemispheric locali-

zation of subdural hematoma (SDH) in 21 cases (n=21; 77%) was found, in 8 cases (n= 8; 29%) ð la-

mellar SDH localized convexitally. A combination of interhemispheric and convexital localization of 

ADHD was noted in 18 cases (n=18; 66%), and in 16 cases (n=16; 59%) SDCs were combined with 

subarachnoid hemorrhage (SAH). DAP was detected in 3  cases (n=3; 12%). In all 27 cases (n=27; 

100%), radiological signs of cerebral edema were revealed, realized in a diffuse narrowing of the sub-

arachnoid space, smoothness of gray -white differentiation and a gyral pattern.  All 27 injured chil-

dren underwent  an ophthalmological examination, according to the results of which hemorrhages in 

the fundus were diagnosed in 22 cases (n=22; 81%).   

Discussion.  Diagnosis of this condition is complicated by the fact that external traumatic 

changes on the face, head and  soft tissues are not detailed, which does not correlate at all with the 

severe condition of the child. Given the high mortality rate in SBS, urgent and accurate diagnosis is 

the most important. Computed tomography (CT) and magnetic resonance imaging (MRI)  have made a 

great contribution to the diagnosis of child shaking syndrome. According to research, in infant shak-

ing syndrome, the triad of injuries includes shell hemorrhages and/or intracranial, cerebral edema 

and retinal hemorrhage. It was found that su bdural hematomas with SBS have a relatively small size 

and are localized in the interhemispheric fissure or on the hyral surface of the brain, and are not as-

sociated with fractures of the skull bones.  

Conclusion.  When children from 0 to 2 years old who are  admitted to the hospital in a severe 

somatic condition, which does not correspond to the data of the local status and external examina-

tion, it is necessary to use radiological diagnostic methods such as CT and MRI. If a hemispheric 

subdural hematoma and/o r SAH are detected in combination with cerebral edema and retinal hem-

orrhages according to ophthalmological examination, it is necessary to clinically consider the diagno-

sis of SBS. Understanding the mechanisms of the pathogenesis of this syndrome is neces sary for ra-

diologists working with pediatric patients.  

 

Keywords: shaking child syndrome, child abuse, forensic medical examination, traumatic brain 

injury in children, forensic medical examination in pediatrics.  
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ɖɗɔəɔɣɑɝɖɚɕ ɛɜɌɖɞɔɖɑ ȼɚɝɝɔɕɝɖɚɕ 

ɀɑɐɑɜɌɢɔɔ ɝɔəɐɜɚɘ ɞɜɫɝɖɔ ɔɗɔ 

ɎɝɞɜɫɡɔɎɌəɔɫ ɘɗɌɐɑəɢɌ (Shaken 

baby syndrome ð SBS) ɎɧɓɧɎɌɑɞ 

ɘəɚɒɑɝɞɎɚ ɎɚɛɜɚɝɚɎ, ɝɎɫɓɌəəɧɡ ɝ 

ɐɔɌɏəɚɝɞɔɖɚɕ, ɗɑɣɑəɔɑɘ ɔ ɛɜɚɎɑɐɑəɔɑɘ ɝɟ-

ɐɑɍəɚ-ɘɑɐɔɢɔəɝɖɚɕ ɩɖɝɛɑɜɞɔɓɧ. Ȯ ɖɗɔəɔɣɑ-

ɝɖɚɕ ɘɑɐɔɢɔəɑ, əɑɝɘɚɞɜɫ əɌ ɎɝɞɜɑɣɌɑɘɚɝɞɨ 

ɝɔəɐɜɚɘɌ ɞɜɫɝɖɔ ɜɑɍɑəɖɌ Ɏ ɛɜɌɖɞɔɖɑ ɐɑɞ-

ɝɖɔɡ əɑɎɜɚɗɚɏɚɎ, ɛɑɐɔɌɞɜɚɎ ɔ ɝɟɐɑɍəɚ-

ɘɑɐɔɢɔəɝɖɔɡ ɩɖɝɛɑɜɞɚɎ, əɑɐɚɝɞɌɞɚɣəɚ ɐɌə-

əɧɡ ɔ ɚɝɎɑɐɚɘɗɑəəɚɝɞɔ ɚ əɑɘ.  Ƚɗɚɒəɚɝɞɔ 

ɐɔɌɏəɚɝɞɔɖɔ ɔ ɞɜɌɖɞɚɎɖɔ ɐɌəəɚɏɚ ɝɔəɐɜɚɘɌ 

ɝɎɫɓɌəɧ ɞɌɖɒɑ ɝ ɚɞɝɟɞɝɞɎɔɑɘ ɔɝɝɗɑɐɚɎɌəɔɕ 

əɌ ɍɚɗɨɤɔɡ ɏɜɟɛɛɌɡ ɛɌɢɔɑəɞɚɎ. ȭɚɗɑɑ ɞɚɏɚ, 

ɝɔəɐɜɚɘ ɞɜɫɝɖɔ ɘɗɌɐɑəɢɌ ɐɚ ɝɔɡ ɛɚɜ əɑ 

Ɏɖɗɪɣɑə Ɏ ȸȶȭ-10. Ȯ əɌɟɣəɚɕ ɚɞɑɣɑɝɞɎɑəəɚɕ  

ɗɔɞɑɜɌɞɟɜɑ SBS ɚɝɎɑɥɑə Ɏ ɑɐɔəɔɣəɧɡ ɜɌɍɚ-

ɞɌɡ [1, 2]. 

 ȺɝəɚɎəɧɑ ɛɜɔɣɔəɧ ɝɘɑɜɞɔ ɔ ɔəɎɌɗɔ-

ɐɔɓɌɢɔɔ ɐɑɞɑɕ ɐɚ 3 ɗɑɞ ɎɖɗɪɣɌɪɞ ɔəɞɜɌɖɜɌ-

əɔɌɗɨəɧɑ, ɔ/ɔɗɔ ɚɍɚɗɚɣɑɣəɧɑ ɖɜɚɎɚɔɓɗɔɫ-

əɔɫ Ɏ ɜɑɓɟɗɨɞɌɞɑ Ɏɜɚɒɐɑəəɚɕ ɝɚɝɟɐɔɝɞɚɕ ɛɌ-

ɞɚɗɚɏɔɔ, əɑɚɝɞɚɜɚɒəɚɏɚ ɔɗɔ ɒɑɝɞɚɖɚɏɚ ɚɍɜɌ-

ɥɑəɔɫ ɝ ɐɑɞɨɘɔ, ɚɐəɔɘ ɔɓ ɖɚɞɚɜɧɡ ɫɎɗɫɑɞɝɫ 

SBS.  

 Ƚɔəɐɜɚɘ ɞɜɫɝɖɔ ɘɗɌɐɑəɢɌ (Shaken 

baby syndrome ð SBS), ɔɗɔ ɝɔəɐɜɚɘ çɜɑɓɖɚɏɚ 

ɎɝɞɜɫɡɔɎɌəɔɑ ɘɗɌɐɑəɢɌè (Whiplash shaken 

infant syndrome ð WSIS), ð ɩɞɚ ɝɔɘɛɞɚɘɚɖɚɘ-

ɛɗɑɖɝ, ɎɖɗɪɣɌɪɥɔɕ ɛɌɞɚɗɚɏɔɣɑɝɖɔɑ ɔɓɘɑəɑ-

əɔɫ ɏɚɗɚɎəɚɏɚ ɔ ɝɛɔəəɚɏɚ ɘɚɓɏɌ ɟ ɐɑɞɑɕ ɛɑɜ-

Ɏɧɡ 3 ɗɑɞ ɒɔɓəɔ Ɏ ɜɑɓɟɗɨɞɌɞɑ ɔɘɛɟɗɨɝəɚɕ 

ɞɜɌɎɘɧ. ȷɑɞɌɗɨəɚɝɞɨ ɛɜɔ SBS ɝɚɝɞɌɎɗɫɑɞ 

25%, ɝɞɚɕɖɔɕ əɑɎɜɚɗɚɏɔɣɑɝɖɔɕ ɐɑɠɔɢɔɞ ɔ 

ɔəɎɌɗɔɐɔɓɌɢɔɫ ɠɔɖɝɔɜɟɑɞɝɫ Ɏ 80% ɝɗɟɣɌɑɎ 

[2].  

ȴɘɑəəɚ ɌəɌɞɚɘɚ-ɠɔɓɔɚɗɚɏɔɣɑɝɖɔɑ 

ɠɌɖɞɚɜɧ ɘɗɌɐɤɑɏɚ ɐɑɞɝɖɚɏɚ ɎɚɓɜɌɝɞɌ ɚɍɟ-

ɝɗɌɎɗɔɎɌɪɞ ɛɌɞɚɏɑəɑɓ ɜɌɓɎɔɞɔɫ SBS ð ɛɜɑɎɌ-

ɗɔɜɟɪɥɔɕ ɜɌɓɘɑɜ ɏɚɗɚɎɧ əɌɐ ɞɟɗɚɎɔɥɑɘ ɛɚ 

ɘɌɝɝɑ ɔ ɚɍɦɑɘɟ, ɝɗɌɍɚɝɞɨ ɔ əɑɓɜɑɗɚɝɞɨ ɘɧ-

ɤɑɣəɚɏɚ ɔ ɝɎɫɓɚɣəɚɏɚ ɌɛɛɌɜɌɞɚɎ ɤɑɕəɚɏɚ 

ɚɞɐɑɗɌ ɛɚɓɎɚəɚɣəɔɖɌ, ɤɔɜɚɖɚɑ ɝɟɍɌɜɌɡəɚɔ-

ɐɌɗɨəɚɑ ɛɜɚɝɞɜɌəɝɞɎɚ, əɑɓɌɎɑɜɤɑəəɌɫ ɘɔɑ-

ɗɔəɔɓɌɢɔɫ ɔ ɍɚɗɨɤɚɑ ɝɚɐɑɜɒɌəɔɑ ɒɔɐɖɚɝɞɔ 

Ɏ ɘɚɓɏɚɎɚɘ ɎɑɥɑɝɞɎɑ. Ȼɜɔ ɛɑɜɑɣɔɝɗɑəəɧɡ 

ɟɝɗɚɎɔɫɡ ɐɗɫ ɎɚɓəɔɖəɚɎɑəɔɫ ɔɘɛɟɗɨɝəɚɕ 

ɞɜɌɎɘɧ ɛɚ ɞɔɛɟ ɟɝɖɚɜɑəɔɫ-ɓɌɘɑɐɗɑəɔɫ ɞɜɑ-

ɍɟɑɞɝɫ ɘɑəɨɤɌɫ ɝɔɗɌ ɔ ɩəɑɜɏɔɫ ɞɜɌɎɘɌɞɔɣɑ-

ɝɖɚɏɚ ɎɚɓɐɑɕɝɞɎɔɫ ɝ əɑɝɚɜɌɓɘɑɜəɧɘɔ ɛɚ-

ɝɗɑɐɝɞɎɔɫɘɔ Ɏ Ɏɔɐɑ ɚɞɑɖɌ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ, 

Ɍɛəɚɩ, Ɏəɟɞɜɔɣɑɜɑɛəɧɡ ɔ ɚɍɚɗɚɣɑɣəɧɡ ɏɑɘɌ-

ɞɚɘ, ɖɚɘɛɜɑɝɝɔɔ ɝɞɎɚɗɌ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɝ 

əɌɜɟɤɑəɔɑɘ ɒɔɓəɑəəɚ əɑɚɍɡɚɐɔɘɧɡ ɠɟəɖ-

ɢɔɕ ɢɑəɞɜɌɗɨəɚɕ əɑɜɎəɚɕ ɝɔɝɞɑɘɧ (ɂȹȽ).   

ȿɐɌɜəɚɑ ɎɚɓɐɑɕɝɞɎɔɑ əɑ ɔɘɑɑɞ ɐɚɘɔəɔɜɟɪ-

ɥɑɏɚ ɓəɌɣɑəɔɫ ɛɜɔ ɎɚɓəɔɖəɚɎɑəɔɔ ɔɘɛɟɗɨɝ-

əɚɕ ɞɜɌɎɘɧ. Ȯ ɚɞɗɔɣɔɑ ɚɞ əɑɏɚ, ɔɘɛɟɗɨɝəɌɫ 

ɞɜɌɎɘɌ ɎɚɓəɔɖɌɑɞ Ɏ ɘɚɘɑəɞ ɜɑɓɖɚɏɚ ɛɚɝɞɟɛɌ- 

Ȯ 

 

ȼɔɝ. 1 (Fig. 1) 

ȼɔɝ. 1.    ȽɡɑɘɌ. 

ȽɡɑɘɌɞɔɣɑɝɖɚɑ ɔɓɚɍɜɌɒɑəɔɑ ɔɘɛɟɗɨɝəɚɕ ɞɜɌɎɘɧ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ. Ȯɑɐɟɥɔɘ ɠɌɖɞɚɜɚɘ Ɏ ɎɚɓəɔɖəɚɎɑəɔɔ 

ɢɑɜɑɍɜɌɗɨəɚɕ ɞɜɌɎɘɧ ɫɎɗɫɑɞɝɫ çɝɜɑɓɧɎɌɪɥɑɑ əɌɛɜɫɒɑəɔɑè, ɚɍɟɝɗɚɎɗɑəəɚɑ ɛɚɝɞɟɛɌɞɑɗɨəɧɘ ɔ/ɔɗɔ ɜɚ-

ɞɌɢɔɚəəɧɘ ɟɝɖɚɜɑəɔɑɘ ɘɚɓɏɌ əɌ ɠɚəɑ ɎɚɓəɔɖɌɪɥɑɕ ɝɔɗɧ ɛɜɔɐɌɎɌɑɘɚɏɚ ɔɘɛɟɗɨɝɌ.  

Fig. 1.   Scheme . 

Schematic representation of an impulse brain injury. The leading factor in the occurrence of  cerebral trauma 

is the "shear stress" caused by translational and/or rotational acceleration of the brain against the back-

ground of the emerging force of the given impulse.  
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ɞɑɗɨəɚɏɚ ɔ/ɔɗɔ ɜɚɞɌɢɔɚəəɚɏɚ ɛɑɜɑɘɑɥɑəɔɫ 

ɏɚɗɚɎɧ ɚɞəɚɝɔɞɑɗɨəɚ ɞɟɗɚɎɔɥɌ, ɖɚɏɐɌ ɝɚɟɐɌ-

ɜɑəɔɫ ɔɗɔ ɖɚəɞɌɖɞɌ ɝ ɞɜɌɎɘɔɜɟɪɥɔɘ ɛɜɑɐ-

ɘɑɞɚɘ əɑ ɛɜɚɔɝɡɚɐɔɞ (ɜɔɝ. 1). ȴɘɑəəɚ ɔɘ-

ɛɟɗɨɝəɧɕ ɘɑɡɌəɔɓɘ ɃȸȾ ɗɑɏ Ɏ ɚɝəɚɎɟ ɛɜɑɐ-

ɝɞɌɎɗɑəɔɕ ɚ ɐɔɠɠɟɓəɚɘ ɌɖɝɚəɌɗɨəɚɘ ɛɚɎɜɑ-

ɒɐɑəɔɔ (ȰȬȻ) ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ. 

 ȹɌ ɐɌəəɧɕ ɘɚɘɑəɞ Ɏ ɗɔɞɑɜɌɞɟɜɑ Ɏɧɐɑ-

ɗɫɪɞ ɞɜɔ ɞɔɛɌ ɘɑɡɌəɔɓɘɌ ɎɚɓəɔɖəɚɎɑəɔɫ 

SBS. 

Ȼɜɔ ɛɑɜɎɚɘ ɞɔɛɑ ɍɔɚɘɑɡɌəɔɖɔ Ɏɓɜɚɝ-

ɗɧɕ ɠɔɖɝɔɜɟɑɞ ɜɑɍɑəɖɌ ɝɎɚɔɘɔ ɜɟɖɌɘɔ Ɏ ɚɍ-

ɗɌɝɞɔ ɛɗɑɣɑɎɧɡ ɖɚɝɞɑɕ ɔɗɔ ɛɚɐɘɧɤɑɣəɧɡ 

ɎɛɌɐɔə ɘɗɌɐɑəɢɌ, ɐɌɗɑɑ ɛɜɔ ɔəɞɑəɝɔɎəɚɕ 

ɞɜɫɝɖɑ ɎɚɓəɔɖɌɪɞ ɜɑɓɖɔɑ ɎɚɓɎɜɌɞəɚ-

ɛɚɝɞɟɛɌɞɑɗɨəɧɑ ɐɎɔɒɑəɔɫ ɏɚɗɚɎɧ Ɏ ɛɜɚɞɔ-

Ɏɚɛɚɗɚɒəɧɡ ɎɑɖɞɚɜɌɡ (ɜɔɝ. 2). 

Ȼɜɔ Ɏɞɚɜɚɘ ɞɔɛɑ ɍɔɚɘɑɡɌəɔɖɔ Ɏɓɜɚɝ-

ɗɧɕ ɍɜɚɝɌɑɞ ɜɑɍɑəɖɌ əɌ ɤɔɜɚɖɟɪ, ɛɜɑɎɌɗɔ-

ɜɟɪɥɟɪ ɛɚ ɛɗɚɥɌɐɔ ɔ ɘɌɝɝɑ ɛɚɎɑɜɡəɚɝɞɨ. 

ȾɚɣɖɌ ɛɜɔɗɚɒɑəɔɫ ɝɔɗɧ, ɖɌɖ ɛɜɌɎɔɗɚ, Ɏ ɐɌə-

əɚɘ ɝɗɟɣɌɑ ɗɚɖɌɗɔɓɟɑɞɝɫ Ɏ ɓɌɞɧɗɚɣəɚɕ ɚɍɗɌ-

ɝɞɔ, ɔ ɛɜɔ ɝɚɛɜɔɖɚɝəɚɎɑəɔɔ ɝ ɞɜɌɎɘɔɜɟɪ-

ɥɑɕ ɛɚɎɑɜɡəɚɝɞɨɪ ɚɍɜɌɓɟɪɞɝɫ ɛɑɜɑɗɚɘɧ ɖɚ-

ɝɞɑɕ ɣɑɜɑɛɌ ɔ/ɔɗɔ ɟɤɔɍɧ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ 

(ɜɔɝ. 3).  

Ȼɜɔ ɞɜɑɞɨɑɘ ɞɔɛɑ ɍɔɚɘɑɡɌəɔɖɔ ɝɚɓɐɌ-

ɬɞɝɫ ɖɚɘɛɜɑɝɝɔɫ əɌ ɟɜɚɎəɑ ɤɑɕəɚɏɚ ɚɞɐɑɗɌ 

ɛɚɓɎɚəɚɣəɔɖɌ Ɏɚ Ɏɜɑɘɫ ɔɘɛɟɗɨɝəɧɡ ɐɎɔɒɑ-

əɔɕ ɏɚɗɚɎɧ ɔɗɔ ɞɜɌɎɘɌ ɝɛɔəəɚɏɚ ɘɚɓɏɌ Ɏ ɜɑ-

ɓɟɗɨɞɌɞɑ ɟɐɌɜɌ ɚ ɛɚɎɑɜɡəɚɝɞɨ (ɜɔɝ. 4). 

ɂɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ.  

ȮɧɫɎɔɞɨ ɓɌɖɚəɚɘɑɜəɚɝɞɔ ɛɌɞɚɗɚɏɔɣɑ-

ɝɖɔɡ ɔɓɘɑəɑəɔɕ ɢɑəɞɜɌɗɨəɚɕ əɑɜɎəɚɕ ɝɔɝɞɑ-

ɘɧ (ɂȹȽ) ɛɚ ɐɌəəɧɘ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ 

ɛɜɔ ɝɔəɐɜɚɘɑ ɞɜɫɝɖɔ ɜɑɍɑəɖɌ ð çShaken baby 

syndromeè (SBS) əɌ ɛɜɔɘɑɜɑ ɏɜɟɛɛɧ ɛɌɢɔɑə-

ɞɚɎ ɘɗɌɐɑəɣɑɝɖɚɏɚ ɎɚɓɜɌɝɞɌ, ɛɜɚɡɚɐɔɎɤɔɡ 

ɛɜɚɢɑɐɟɜɟ ɝɟɐɑɍəɚ-ɘɑɐɔɢɔəɝɖɚɕ ɩɖɝɛɑɜɞɔ-

ɓɧ. ȻɜɚɎɑɝɞɔ ɌəɌɗɔɓ ɘɑɐɔɢɔəɝɖɚɕ ɐɚɖɟɘɑə-

ɞɌɢɔɔ (ɔɝɞɚɜɔɫ ɍɚɗɑɓəɔ ɔ ɌɘɍɟɗɌɞɚɜəɌɫ ɖɌɜ-

ɞɌ ɜɑɍɑəɖɌ).  

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ.  

Ȯ ɔɝɝɗɑɐɚɎɌəɔɑ ɍɧɗɔ Ɏɖɗɪɣɑəɧ ɘɌɞɑ-

ɜɔɌɗɧ ɐɑɗ, ɔɝɞɚɜɔɔ ɍɚɗɑɓəɔ, ɐɌəəɧɑ ɗɟɣɑɎɧɡ 

ɘɑɞɚɐɚɎ ɔɝɝɗɑɐɚɎɌəɔɫ 27 ɐɑɞɑɕ ɚɞ 0 ɐɚ 2 ɗɑɞ,  

 

ȼɔɝ. 2 (Fig. 2) 

 

ȼɔɝ. 3 (Fig. 3)  

ȼɔɝ. 2.    ȽɡɑɘɌ. 

ȽɡɑɘɌɞɔɣɑɝɖɚɑ ɔɓɚɍɜɌɒɑəɔɑ. ȻɑɜɎɧɕ ɞɔɛ ɍɔɚɘɑɡɌ-

əɔɖɔ SBS. Ȯɓɜɚɝɗɧɕ ɠɔɖɝɔɜɟɑɞ ɜɑɍɑəɖɌ ɝɎɚɔɘɔ 

ɜɟɖɌɘɔ Ɏ ɚɍɗɌɝɞɔ ɛɗɑɣɑɎɧɡ ɖɚɝɞɑɕ ɔɗɔ ɛɚɐɘɧɤɑɣ-

əɧɡ ɎɛɌɐɔə ɘɗɌɐɑəɢɌ, ɐɌɗɑɑ ɛɜɔ ɔəɞɑəɝɔɎəɚɕ 

ɞɜɫɝɖɑ ɎɚɓəɔɖɌɪɞ ɜɑɓɖɔɑ ɎɚɓɎɜɌɞəɚ-

ɛɚɝɞɟɛɌɞɑɗɨəɧɑ ɐɎɔɒɑəɔɫ ɏɚɗɚɎɧ Ɏ ɛɜɚɞɔɎɚɛɚɗɚɒ-

əɧɡ ɎɑɖɞɚɜɌɡ.  

Fig. 2.  Scheme . 

The first type of SBS biomechanics. Adult fixes the 

child with his hands in the area of the shoulder bones 

or armpits of the baby, then, with intense shaking, 

there are sharp reciprocating movements of the head 

in opposite vectors.  

ȼɔɝ. 3.     ȽɡɑɘɌ. 

ȽɡɑɘɌɞɔɣɑɝɖɚɑ ɔɓɚɍɜɌɒɑəɔɑ. Ȯɞɚɜɚɕ ɞɔɛ ɍɔɚɘɑɡɌ-

əɔɖɔ SBS. ȾɚɣɖɌ ɛɜɔɗɚɒɑəɔɫ ɝɔɗɧ Ɏ ɐɌəəɚɘ ɝɗɟ-

ɣɌɑ ɗɚɖɌɗɔɓɟɑɞɝɫ Ɏ ɓɌɞɧɗɚɣəɚɕ ɚɍɗɌɝɞɔ, ɔ ɛɜɔ ɝɚ-

ɛɜɔɖɚɝəɚɎɑəɔɔ ɝ ɞɜɌɎɘɔɜɟɪɥɑɕ ɛɚɎɑɜɡəɚɝɞɨɪ 

ɘɚɏɟɞ ɚɍɜɌɓɚɎɌɞɨɝɫ ɛɑɜɑɗɚɘɧ ɖɚɝɞɑɕ ɣɑɜɑɛɌ  

ɔ/ɔɗɔ ɟɤɔɍɧ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ.  

Fig. 3.  Scheme . 

The second type of biomechanics is SBS. The point of 

force application in this case is localized in the occip-

ital region, and upon contact with the traumatic sur-

face, fractures of the skull bones and/or bruises of 

the brain may form .  
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ɝ ɖɗɔəɔɣɑɝɖɔɘɔ ɛɜɔɓəɌɖɌɘɔ ɝɔəɐɜɚɘɌ ɞɜɫɝ-

ɖɔ ɜɑɍɑəɖɌ. Ȯɝɑɘ ɐɑɞɫɘ ɛɜɚɎɚɐɔɗɌɝɨ ɝɟɐɑɍ-

əɚ-ɘɑɐɔɢɔəɝɖɌɫ ɩɖɝɛɑɜɞɔɓɌ ɛɚ ɛɚɎɚɐɟ ɣɑ-

ɜɑɛəɚ-ɘɚɓɏɚɎɚɕ ɞɜɌɎɘɧ (ɃȸȾ) Ɏ ɏɚɝɟɐɌɜ-

ɝɞɎɑəəɚɘ ɍɪɐɒɑɞəɚɘ ɟɣɜɑɒɐɑəɔɔ ɓɐɜɌɎɚ-

ɚɡɜɌəɑəɔɫ ɏɚɜɚɐɌ ȸɚɝɖɎɧ çȭɪɜɚ ɝɟɐɑɍəɚ-

ɘɑɐɔɢɔəɝɖɚɕ ɩɖɝɛɑɜɞɔɓɧ ȰɑɛɌɜɞɌɘɑəɞɌ 

ɓɐɜɌɎɚɚɡɜɌəɑəɔɫ ɏɚɜɚɐɌ ȸɚɝɖɎɧè. Ƚɜɑɐəɔɕ 

ɎɚɓɜɌɝɞ ɏɜɟɛɛɧ (n=27) ɝɚɝɞɌɎɔɗ 8 ɘɑɝɫɢɑɎ. 

ȭɧɗɚ Ɏɖɗɪɣɑəɚ 17 ɘɌɗɨɣɔɖɚɎ (n=17; 63%), 10 

ɐɑɎɚɣɑɖ (n=10; 37%) (ɞɌɍɗ. ʈ1). 

  ȶɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ (ȶȾ) ɏɚ-

ɗɚɎəɚɏɚ ɘɚɓɏɌ ɍɧɗɌ ɛɜɚɎɑɐɑəɌ Ɏɚ Ɏɝɑɡ 27 

(100%) ɝɗɟɣɌɫɡ, ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɌɫ ɞɚɘɚ-

ɏɜɌɠɔɫ (ȸȼȾ) ɛɜɚɎɚɐɔɗɌɝɨ Ɏ ɢɑɗɫɡ ɟɞɚɣəɑəɔɫ 

ɔɓɘɑəɑəɔɕ ɂȹȽ Ɏ 7 (26%) ɝɗɟɣɌɫɡ. ɂɑɗɨɪ ɗɟ-

ɣɑɎɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɫɎɗɫɗɚɝɨ ɟɝɞɌəɚɎɗɑəɔɑ 

əɌɗɔɣɔɫ ɔ ɜɌɝɛɜɚɝɞɜɌəɑəəɚɝɞɔ ɛɚɜɌɒɑəɔɫ 

ɝɞɜɟɖɞɟɜ ɂȹȽ, ɞɌɖ ɖɌɖ ɞɫɒɑɝɞɨ ɝɚɝɞɚɫəɔɫ 

ɐɑɞɑɕ ɛɜɑɎɌɗɔɜɚɎɌɗɌ əɌɐ Ɏəɑɤəɔɘɔ ɞɜɌɎɘɌ-

ɞɔɣɑɝɖɔɘɔ ɔɓɘɑəɑəɔɫɘɔ.  

ȼɑɓɟɗɨɞɌɞɧ.  

Ȼɜɔ ɌəɌɗɔɓɑ ɗɟɣɑɎɧɡ ɔɝɝɗɑɐɚɎɌəɔɕ əɌ 

ɩɗɑɖɞɜɚəəɧɡ əɚɝɔɞɑɗɫɡ ɘɧ ɚɍəɌɜɟɒɔɗɔ Ɏ 21 

(n=21; 77%) ɝɗɟɣɌɑ ɘɑɒɛɚɗɟɤɌɜəɟɪ ɗɚɖɌɗɔ-

ɓɌɢɔɪ ɝɟɍɐɟɜɌɗɨəɚɕ ɏɑɘɌɞɚɘɧ (ȽȰȯ), Ɏ 8 

(n=8; 29%) ɝɗɟɣɌɫɡ ɛɗɌɝɞɔəɣɌɞɧɑ ȽȰȯ ɗɚɖɌ-

ɗɔɓɚɎɌɗɔɝɨ ɖɚəɎɑɖɝɔɞɌɗɨəɚ (ɜɔɝ. 5).  

ȽɚɣɑɞɌəɔɑ ɘɑɒɛɚɗɟɤɌɜəɚɕ ɔ ɖɚəɎɑɖ-

ɝɔɞɌɗɨəɚɕ ɗɚɖɌɗɔɓɌɢɔɕ ȽȰȯ ɍɧɗɚ ɚɞɘɑɣɑəɚ Ɏ 

18 (n=18; 66%) ɝɗɟɣɌɫɡ, Ɏ 16 (n=16; 59%) ð 

ȽȰȯ ɝɚɣɑɞɌɗɔɝɨ ɝ ɝɟɍɌɜɌɡəɚɔɐɌɗɨəɧɘ ɖɜɚɎɚ-

ɔɓɗɔɫəɔɑɘ (ȽȬȶ) (ɜɔɝ. 6). 

Ȯ 3 (n=3; 12%) ɝɗɟɣɌɫɡ ɍɧɗɚ ɎɧɫɎɗɑəɚ 

ȰȬȻ, Ɏ ɚɐəɚɘ ɔɓ ɖɚɞɚɜɧɡ əɌɘ ɟɐɌɗɚɝɨ ɐɑɞɌ-

ɗɔɓɔɜɚɎɌɞɨ ɑɏɚ ɛɜɔɓəɌɖɔ ɛɚ ɐɌəəɧɘ ȶȾ (ɜɔɝ. 

7), Ɏ ɐɎɟɡ ɐɜɟɏɔɡ ɝɗɟɣɌɫɡ ɞɚɗɨɖɚ əɌ ɚɝəɚɎɌ-

əɔɔ ȸȼȾ ɔ ɔɘɛɟɗɨɝəɚɕ ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɔ 

SWI ɛɜɑɐɝɞɌɎɔɗɚɝɨ Ɏɚɓɘɚɒəɧɘ ɎɔɓɟɌɗɔɓɔɜɚ-

ɎɌɞɨ ɘɔɖɜɚɏɑɘɚɜɜɌɏɔɔ, ɞɚɏɐɌ ɖɌɖ Ɏ Ⱦ1-Ȯȴ, 

Ⱦ2-Ȯȴ ɔ FLAIR ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ ɔɓɘɑəɑəɔɕ 

ɝɔɏəɌɗɌ əɑ ɍɧɗɚ ɎɧɫɎɗɑəɚ (ɜɔɝ. 8). 

ȸɧ ɚɞɘɑɞɔɗɌ, ɣɞɚ ȽȬȶ ɟ ɐɑɞɑɕ ɐɚ 2 ɗɑɞ 

ɍɚɗɑɑ ɐɑɞɌɗɨəɚ ɟɐɌɎɌɗɚɝɨ ɎɔɓɟɌɗɔɓɔɜɚɎɌɞɨ 

ɛɜɔ ɛɜɚɎɑɐɑəɔɔ ȸȼȾ. ȰɚɚɍɝɗɑɐɚɎɌəɔɑ ɔ ɐɔ-

əɌɘɔɣɑɝɖɔɕ ɖɚəɞɜɚɗɨ, ɔɝɛɚɗɨɓɟɫ ȸȼȾ, ɛɜɚ-

Ɏɚɐɔɗɚɝɨ ɔɝɖɗɪɣɔɞɑɗɨəɚ ɛɚɝɗɑ ȸȽȶȾ, ɛɜɔ 

ɎɚɓəɔɖəɚɎɑəɔɔ əɑɚɍɡɚɐɔɘɚɝɞɔ ɟɞɚɣəɑəɔɫ 

ɗɚɖɌɗɔɓɌɢɔɔ ɔ ɜɌɝɛɜɚɝɞɜɌəɑəəɚɝɞɔ ɛɚɜɌɒɑ-

əɔɫ ɂȹȽ, Ɍ ɞɌɖɒɑ ɛɜɔ ɚɞɝɟɞɝɞɎɔɔ ɔɓɘɑəɑəɔɕ 

ɛɚ ɐɌəəɧɘ ȶȾ (ɜɔɝ. 9). 

Ȯɚ Ɏɝɑɡ 27 (n=27; 100%) ɝɗɟɣɌɫɡ ɍɧɗɔ 

ɎɧɫɎɗɑəɧ ɗɟɣɑɎɧɑ ɛɜɔɓəɌɖɔ ɚɞɑɖɌ ɏɚɗɚɎəɚɏɚ 

ɘɚɓɏɌ, ɜɑɌɗɔɓɚɎɌəəɧɑ Ɏ ɐɔɠɠɟɓəɚɘ ɝɟɒɑəɔɔ  

 

ȼɔɝ. 4 (Fig. 4) 

ȼɔɝ. 4.    ȽɡɑɘɌ. 

ȽɡɑɘɌɞɔɣɑɝɖɚɑ ɔɓɚɍɜɌɒɑəɔɑ. Ⱦɜɑɞɔɕ ɞɔɛ ɍɔɚɘɑ-

ɡɌəɔɖɔ SBS. ȽɚɓɐɌɬɞɝɫ ɖɚɘɛɜɑɝɝɔɫ əɌ ɟɜɚɎəɑ 

ɤɑɕəɚɏɚ ɚɞɐɑɗɌ ɛɚɓɎɚəɚɣəɔɖɌ Ɏɚ Ɏɜɑɘɫ ɔɘɛɟɗɨ-

ɝəɧɡ ɐɎɔɒɑəɔɕ ɏɚɗɚɎɧ ɔɗɔ ɞɜɌɎɘɌ ɝɛɔəəɚɏɚ 

ɘɚɓɏɌ Ɏ ɜɑɓɟɗɨɞɌɞɑ ɟɐɌɜɌ ɚ ɛɚɎɑɜɡəɚɝɞɨ.  

Fig. 4.    Scheme . 

The third type of biomechanics is SBS. Compres-

sion is created at the level of the cervical spine dur-

ing impulse movements of the head or spinal cord 

injury as a result of impact on the surface.  

ȾɌɍɗɔɢɌ ʈ1.     ȼɌɝɛɜɑɐɑɗɑəɔɑ ɐɑɞɑɕ ɛɚ ɛɚɗɟ ɔ ɎɚɓɜɌɝɞɟ. 

 

ɺʦʟʨʘʩʪ/ʧʦʣ 
ʄʘʣʴʯʠʢʠ ɼʝʚʦʯʢʠ ɺʩʝʛʦ 

ɸʙʩ. ʆʪʥ. ɸʙʩ. ʆʪʥ. ɸʙʩ. ʆʪʥ. 

1-6 ʤʝʩʷʮʝʚ 7 26% 4   14% 11 40% 

6-11 ʤʝʩʷʮʝʚ 5 18% 3 11% 8 29% 

1-1,5 ʛʦʜʘ 3 11% 2 8% 5 19% 

1,5-2 ʛʦʜʘ 2 8% 1 4% 3 12% 

ɺʩʝʛʦ 17 63% 10 37% 27 100% 
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ȼɔɝ. 5 Ɍ (Fig. 5 Ɍ) 

 

ȼɔɝ. 5 ɍ (Fig. 5 b) 

ȼɔɝ. 5.      ȸȼȾ, ɏɚɗɚɎəɚɕ ɘɚɓɏ, ɌɖɝɔɌɗɨəɧɕ ɝɜɑɓ, ɔɘɛɟɗɨɝəɌɫ ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɨ FLAIR. 

Ɍ - ȸɌɗɨɣɔɖ, 2,5 ɏɚɐɌ. ȸɑɒɛɚɗɟɤɌɜəɌɫ ɝɟɍɐɟɜɌɗɨəɌɫ ɏɑɘɌɞɚɘɌ (ɖɜɌɝəɌɫ ɝɞɜɑɗɖɌ).  

ɍ ð Ⱦɚɞ ɒɑ ɛɌɢɔɑəɞ. ȽɟɍɐɟɜɌɗɨəɌɫ ɛɗɌɝɞɔəɣɌɞɌɫ ɏɑɘɌɞɚɘɌ ɛɜɌɎɚɕ ɗɚɍəɚ-Ɏɔɝɚɣəɚɕ ɚɍɗɌɝɞɔ (ɖɜɌɝəɌɫ 

ɝɞɜɑɗɖɌ). 

Fig. 5.   MRI, brain, axial slice, FLAIR pulse sequence.  

a - A boy, 2.5 years old. Hemispheric subdural hematoma (r ed arrow).  

b ð The same patient. Subdural lamellar hematoma of the right frontotemporal region (red arrow).  

 

ȼɔɝ. 6 Ɍ (Fig. 6 Ɍ) 

 

ȼɔɝ. 6 ɍ (Fig. 6 b) 

 

ȼɔɝ. 6 Ɏ (Fig. 6 ɝ) 

ȼɔɝ. 6.    ȸȽȶȾ, ɏɚɗɚɎəɚɕ ɘɚɓɏ. 

Ɍ - ɌɖɝɔɌɗɨəɧɕ ɝɜɑɓ, ɜɑɒɔɘ ɘɚɓɏɚɎɚɏɚ ɚɖəɌ. ȶɜɌɝəɌɫ ɝɞɜɑɗɖɌ ɟɖɌɓɧɎɌɑɞ əɌ ɘɑɒɛɚɗɟɤɌɜəɟɪ ɝɟɍɐɟɜɌɗɨ-

əɟɪ ɏɑɘɌɞɚɘɟ, ɖɚɞɚɜɌɫ ɜɌɝɛɜɚɝɞɜɌəɫɑɞɝɫ Ɏ ɛɑɜɑɐəɔɑ ɔ ɓɌɐəɔɑ ɚɞɐɑɗɧ ɘɑɒɛɚɗɟɤɌɜəɚɕ ɥɑɗɔ. ȲɑɗɞɌɫ 

ɝɞɜɑɗɖɌ ɟɖɌɓɧɎɌɑɞ əɌ ɛɗɌɝɞɔəɣɌɞɟɪ ɝɟɍɐɟɜɌɗɨəɟɪ ɏɑɘɌɞɚɘɟ ɝ ɖɚəɎɑɖɝɔɞɌɗɨəɚɕ ɗɚɖɌɗɔɓɌɢɔɑɕ Ɏ ɗɑɎɚɕ 

ɗɚɍəɚ-ɞɑɘɑəəɚɕ ɚɍɗɌɝɞɔ. ɍ ðɝɌɏɔɞɞɌɗɨəɧɕ ɝɜɑɓ, ɜɑɒɔɘ ɘɚɓɏɚɎɚɏɚ ɚɖəɌ. ȶɜɌɝəɌɫ ɝɞɜɑɗɖɌ ɟɖɌɓɧɎɌɑɞ əɌ 

ɝɟɍɐɟɜɌɗɨəɟɪ ɏɑɘɌɞɚɘɟ, ɖɚɞɚɜɌɫ ɜɌɝɛɜɚɝɞɜɌəɫɑɞɝɫ ɛɚ əɌɘɑɞɟ ɘɚɓɒɑɣɖɌ.  Ɏ ð ɖɚɜɚəɌɜəɧɕ ɝɜɑɓ, ɜɑɒɔɘ 

ɘɚɓɏɚɎɚɏɚ ɚɖəɌ. ȶɜɌɝəɌɫ ɝɞɜɑɗɖɌ ɟɖɌɓɧɎɌɑɞ əɌ ɘɑɒɛɚɗɟɤɌɜəɟɪ ɝɟɍɐɟɜɌɗɨəɟɪ ɏɑɘɌɞɚɘɟ. ȲɑɗɞɌɫ ɝɞɜɑɗ-

ɖɌ ɟɖɌɓɧɎɌɑɞ əɌ ɛɗɌɝɞɔəɣɌɞɟɪ ɝɟɍɐɟɜɌɗɨəɟɪ ɏɑɘɌɞɚɘɟ ɝ ɖɚəɎɑɖɝɔɞɌɗɨəɚɕ ɗɚɖɌɗɔɓɌɢɔɑɕ Ɏ ɗɑɎɚɕ ɗɚɍəɚ-

ɞɑɘɑəəɚɕ ɚɍɗɌɝɞɔ.). 

Fig. 6.   MSCT, brain. 

a ð axial slice, brain window mode. The red arrow indicates an interhemispheric  subdural hematoma that 

spreads to the anterior and posterior divisions of the interhemispheric fissure. The yellow arrow indicates a 

lamellar subdural hematoma with convexital localization in the left frontal -parietal region. b ð sagittal sec-

tion, brain w indow mode. The red arrow indicates a subdural hematoma that spreads along the outline of the 

cerebellum.  ɝ ð coronary section, brain window mode. The red arrow indicates an interhemispheric subdural 

hematoma. The yellow arrow indicates a lamellar subdura l hematoma with convexital localization in the left 

frontal -parietal region.  
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ȼɔɝ. 7 Ɍ (Fig. 7 Ɍ) 

 

ȼɔɝ. 7 ɍ (Fig. 7 b) 

 

ȼɔɝ. 7 Ɏ (Fig. 7 ɝ) 

ȼɔɝ. 7.    ȸȽȶȾ, ɏɚɗɚɎəɚɕ ɘɚɓɏ, ɌɖɝɔɌɗɨəɧɕ ɝɜɑɓ, ɜɑɒɔɘ ɘɚɓɏɚɎɚɏɚ ɚɖəɌ. 

Ɍ ð ȶɜɌɝəɧɕ ɖɜɟɏ ɟɖɌɓɧɎɌɑɞ əɌ ɚɣɌɏɔ ɘɔɖɜɚɏɑɘɚɜɜɌɏɔɕ Ɏ ɚɍɗɌɝɞɔ ɎɌɗɔɖɌ, ɣɞɚ ɡɌɜɌɖɞɑɜəɚ ɐɗɫ ɐɔɠɠɟɓ-

əɚɏɚ ɌɖɝɚəɌɗɨəɚɏɚ ɛɚɎɜɑɒɐɑəɔɫ.  

ɍ ð Ȳɑɗɞɧɕ ɖɜɟɏ ɟɖɌɓɧɎɌɑɞ əɌ ɖɚəɎɑɖɝɔɞɌɗɨəɚɑ ɝɟɍɌɜɌɡəɚɔɐɌɗɨəɚɑ ɖɜɚɎɚɔɓɗɔɫəɔɑ ɟ ɞɚɏɚ ɒɑ ɛɌɢɔɑəɞɌ. 

Ɏ ð ȳɑɗɑəɧɕ ɖɜɟɏ ɟɖɌɓɧɎɌɑɞ əɌ ɚɣɌɏ ɘɔɖɜɚɏɑɘɚɜɜɌɏɔɔ Ɏ ɢɑəɞɜɑ ɘɚɝɞɌ.  

Fig. 7.   MRI, brain, axial slice, FLAIR pulse sequence.  

a ð The red circle indicates foci of microhemorrhagia in the area of the roller, which is typical for diffuse ax-

onal da mage.  

b ð The yellow circle indicates convexital subarachnoid hemorrhage in the same patient.  

ɝ ð The green circle indicates a focus of microhemorrhagia in the center of the bridge . 

 

ȼɔɝ. 8 Ɍ (Fig. 8 Ɍ) 

 

ȼɔɝ. 8 ɍ (Fig. 8 b) 

 

ȼɔɝ. 8 Ɏ (Fig. 8 ɝ) 

ȼɔɝ. 8.   ȸȼȾ, ɏɚɗɚɎəɚɕ ɘɚɓɏ, ɌɖɝɔɌɗɨəɧɕ ɝɜɑɓ. 

Ɍ ð ɔɘɛɟɗɨɝəɌɫ ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɨ SWI. ȭɔɗɌɞɑɜɌɗɨəɚ Ɏ ɗɚɍəɧɡ ɐɚɗɫɡ ɐɑɞɌɗɔɓɔɜɟɪɞɝɫ ɘɑɗɖɔɑ ɓɚəɧ Ɏɧ-

ɛɌɐɑəɔɫ ɝɔɏəɌɗɌ, ɖɚɞɚɜɧɑ ɚɞɜɌɒɌɪɞ ɗɚɖɌɗɔɓɌɢɔɪ ɜɌɓɜɧɎɚɎ ɌɖɝɚəɚɎ ɛɜɔ ɐɔɠɠɟɓəɚɘ ɌɖɝɚəɌɗɨəɚɘ ɛɚ-

Ɏɜɑɒɐɑəɔɔ (ɖɜɌɝəɧɑ ɝɞɜɑɗɖɔ). 

ɍ, Ɏ ð ɔɘɛɟɗɨɝəɌɫ ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɨ Ⱦ2-Ȯȴ (ɍ), FLAIR (Ɏ). Ȯ ɌəɌɗɚɏɔɣəɧɡ ɝɜɑɓɌɡ ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ ɔɓɘɑ-

əɑəɔɕ Ɏ ɗɚɍəɧɡ ɐɚɗɫɡ əɑ ɐɑɞɌɗɔɓɔɜɟɑɞɝɫ. 

Fig. 8.    MRI, brain, axial section . 

a ð SWI. Bilaterally, small signal loss zones are detailed in the frontal lob es, which reflect the localization of 

axon ruptures with diffuse axonal damage (red arrows).  

b, c ð Pulse sequence T2 (b), FLAIR (c). In similar sections, pathological changes in the frontal lobes are not 

detailed.   
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ɝɟɍɌɜɌɡəɚɔɐɌɗɨəɚɏɚ ɛɜɚɝɞɜɌəɝɞɎɌ, ɝɏɗɌɒɑə-

əɚɝɞɔ ɝɑɜɚ-ɍɑɗɚɕ ɐɔɠɠɑɜɑəɢɔɔ ɔ ɏɔɜɌɗɨəɚɏɚ 

ɜɔɝɟəɖɌ.  Ȯɝɑɘ 27-ɘɔ ɛɚɞɑɜɛɑɎɤɔɘ ɐɑɞɫɘ 

ɛɜɚɔɓɎɚɐɔɗɝɫ ɚɠɞɌɗɨɘɚɗɚɏɔɣɑɝɖɔɕ ɚɝɘɚɞɜ, 

ɛɚ ɜɑɓɟɗɨɞɌɞɌɘ ɖɚɞɚɜɚɏɚ, ɖɜɚɎɚɔɓɗɔɫəɔɫ Ɏ 

ɚɍɗɌɝɞɔ ɏɗɌɓəɚɏɚ ɐəɌ ɍɧɗɔ ɐɔɌɏəɚɝɞɔɜɚɎɌəɧ 

Ɏ 22 (n=22; 81%) ɝɗɟɣɌɫɡ (ɞɌɍɗ. ʈ2). 

ȬəɌɗɔɓɔɜɟɫ ɖɗɔəɔɣɑɝɖɔɑ ɔ ɗɟɣɑɎɧɑ 

ɐɌəəɧɑ, ɘɧ ɚɍəɌɜɟɒɔɗɔ ɖɗɌɝɝɔɣɑɝɖɟɪ ɞɜɔɌ-

ɐɟ SBS Ɏ 22 (n=22; 81%) ɝɗɟɣɌɫɡ.  ȹɌɘ ɟɐɌ-

ɗɚɝɨ əɌ ɚɝəɚɎɌəɔɔ ɞɫɒɑɗɚɏɚ ɖɗɔəɔɣɑɝɖɚɏɚ 

ɝɚɝɞɚɫəɔɫ ɜɑɍɑəɖɌ, ɚɞɝɟɞɝɞɎɔɔ Ɏəɑɤəɔɡ ɛɚ-

Ɏɜɑɒɐɑəɔɕ, ɠɔɖɝɌɢɔɔ ɔɓɘɑəɑəɔɕ ɏɗɌɓəɚɏɚ 

ɐəɌ Ɏ Ɏɔɐɑ ɖɜɚɎɚɔɓɗɔɫəɔɕ Ɏ ɖɚɜɜɑɗɫɢɔɔ ɝ  

ɛɚɗɟɣɑəəɧɘɔ ɗɟɣɑɎɧɘɔ ɐɌəəɧɘɔ Ɏ Ɏɔɐɑ ȽȰȯ 

ɔ/ɔɗɔ ȽȬȶ, Ɍ ɞɌɖɒɑ ȰȬȻ ɛɚɐɞɎɑɜɐɔɞɨ ɐɔɌ-

ɏəɚɓ SBS ɛɜɔ ɛɜɚɎɑɐɑəɔɔ ɝɟɐɑɍəɚ-

ɘɑɐɔɢɔəɝɖɚɕ ɩɖɝɛɑɜɞɔɓɧ.  

Ⱥɍɝɟɒɐɑəɔɑ.   

Ȯ əɌɟɣəɚɘ ɘɔɜɑ ɝɔəɐɜɚɘ ɎɝɞɜɫɡɔɎɌəɔɫ 

ɘɗɌɐɑəɢɌ ɝɞɌɗ ɔɓɎɑɝɞɑə ɍɗɌɏɚɐɌɜɫ ɞɜɟɐɌɘ 

ɐɑɞɝɖɚɏɚ ɜɑəɞɏɑəɚɗɚɏɌ J. Caffy, ɖɚɞɚɜɧɕ Ɏ 

1946 ɏɚɐɟ ɎɧɝɖɌɓɌɗɝɫ Ɏ ɝɎɚɑɕ ɛɟɍɗɔɖɌɢɔɔ ɚ 

ɛɜɔɣɔəəɚ-ɝɗɑɐɝɞɎɑəəɚɕ ɝɎɫɓɔ ɘɑɒɐɟ ɚɍɜɌɓɚ-

ɎɌəɔɑɘ ɡɜɚəɔɣɑɝɖɔɡ ɝɟɍɐɟɜɌɗɨəɧɡ ɏɑɘɌɞɚɘ ɔ 

ɛɑɜɑɗɚɘɚɎ ɞɜɟɍɣɌɞɧɡ ɖɚɝɞɑɕ ɟ ɘɗɌɐɑəɢɑɎ. 

ȴɘɑəəɚ J. Caffy Ɏ 1974 ɏɚɐɟ ɛɑɜɎɧɘ ɛɜɔɘɑ-

əɔɗ ɞɑɜɘɔə çwhiplash shaken infant 

syndromeè (WSIS) ð ɝɔəɐɜɚɘ çɜɑɓɖɚɏɚ Ɏɝɞɜɫ-

ɡɔɎɌəɔɫ ɘɗɌɐɑəɢɌ"è, ɖɚɞɚɜɧɕ ɗɑɏ Ɏ ɚɝəɚɎɟ 

ɐɌɗɨəɑɕɤɔɡ əɌɟɣəɧɡ ɔɓɧɝɖɌəɔɕ [3]. Ȯ ɝɚ-

Ɏɜɑɘɑəəɚɕ ɗɔɞɑɜɌɞɟɜɑ ɛɜɔəɫɞɚ ɛɜɔɘɑəɫɞɨ 

ɞɑɜɘɔə çshaken baby syndromeè (SBS) ð çɝɔə-

ɐɜɚɘ Ɏɝɞɜɫɡəɟɞɚɏɚ ɜɑɍɑəɖɌè, ɝ ɟɣɑɞɚɘ əɌɔɍɚ-

ɗɑɑ ɐɚɝɞɚɎɑɜəɚɏɚ ɔ ɛɚɗəɚɏɚ ɚɞɚɍɜɌɒɑəɔɫ ɛɌ-

ɞɚɏɑəɑɓɌ ɐɌəəɚɏɚ ɝɚɝɞɚɫəɔɫ. Ȯ ɘɔɜɚɎɚɕ ɝɞɌ-

ɞɔɝɞɔɖɑ ɛɜɑɐɝɞɌɎɗɑəɧ ɤɚɖɔɜɟɪɥɔɑ ɐɌəəɧɑ 

ɚ ɣɌɝɞɚɞɑ ɎɚɓəɔɖəɚɎɑəɔɫ SBS. ȽɚɏɗɌɝəɚ ɐɌə-

əɧɘ V. Taldrowska ɝ ɝɔəɐɜɚɘɚɘ SBS ɍɧɗɚ 

ɓɌɜɑɏɔɝɞɜɔɜɚɎɌəɚ ɐɑɎɫɞɨɝɚɞ ɞɜɔ ɞɧɝɫɣɔ (903 

ɞɧɝɫɣɔ) ɛɚɝɞɜɌɐɌɎɤɔɡ ɐɑɞɑɕ Ɏ 2001 ɏɚɐɟ Ɏ 

ȶɌəɌɐɑ. ȰɔɌɏəɚɝɞɔɖɌ ɐɌəəɚɏɚ ɝɚɝɞɚɫəɔɫ 

ɚɝɗɚɒəɑəɌ ɞɑɘ ɠɌɖɞɚɘ, ɣɞɚ Ɏəɑɤəɔɡ ɞɜɌɎ-

ɘɌɞɔɣɑɝɖɔɡ ɔɓɘɑəɑəɔɕ əɌ ɗɔɢɑ, ɏɚɗɚɎɑ ɔ 

ɘɫɏɖɔɡ ɞɖɌəɫɡ əɑ ɐɑɞɌɗɔɓɔɜɟɑɞɝɫ, ɣɞɚ ɝɚ-

Ɏɑɜɤɑəəɚ əɑ ɖɚɜɜɑɗɔɜɟɑɞ ɝ ɞɫɒɑɗɧɘ ɝɚɝɞɚɫ-

əɔɑɘ ɜɑɍɑəɖɌ. ȾɌɖ ɒɑ, əɑ ɜɑɐɖɚ ɎɝɞɜɑɣɌɑɞɝɫ 

ɐɚɍɜɚɎɚɗɨəɧɕ ɚɞɖɌɓ ɜɚɐɔɞɑɗɑɕ ɔɗɔ ɓɌɖɚəəɧɡ 

ɛɜɑɐɝɞɌɎɔɞɑɗɑɕ ɚɞ ɚɍɝɗɑɐɚɎɌəɔɫ, ɣɞɚ Ɏ 46% 

ɝɗɟɣɌɑɎ ɝɎɫɓɌəɚ ɝ ɎɔəɚɎəɚɝɞɨɪ ɍɗɔɓɖɔɡ ɔ 

 

ȼɔɝ. 9 Ɍ (Fig. 9 Ɍ) 

 

ȼɔɝ. 9 ɍ (Fig. 9 b) 

 

ȼɔɝ. 9 Ɏ (Fig. 9 ɝ) 

ȼɔɝ. 9.     ȸȼȾ, ɏɚɗɚɎəɚɕ ɘɚɓɏ, ɌɖɝɔɌɗɨəɧɕ ɝɜɑɓ. 

Ɍ ð ɔɘɛɟɗɨɝəɌɫ ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɨ Ⱦ1-Ȯȴ, əɌɞɔɎəɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ. ȻɌɜɌɝɌɏɔɞɞɌɗɨəɚ ɚɛɜɑɐɑɗɫɪɞɝɫ ɗɔ-

əɑɕəɧɑ ɓɚəɧ ɛɚɎɧɤɑəɔɫ ȸȼ-ɝɔɏəɌɗɌ ɝ ɖɚəɎɑɖɝɔɞɌɗɨəɧɘ ɜɌɝɛɜɚɝɞɜɌəɑəɔɑɘ ð ȽȬȶ (ɓɑɗɑəɌɫ ɝɞɜɑɗɖɌ). 

ɍ ð SWI. Ȯ ɌəɌɗɚɏɔɣəɧɡ ɝɜɑɓɌɡ ɍɚɗɑɑ ɐɑɞɌɗɨəɚ ɎɔɓɟɌɗɔɓɔɜɟɪɞɝɫ ɓɚəɧ ȽȬȶ, Ɏ Ɏɔɐɑ ɍɔɗɌɞɑɜɌɗɨəɧɡ ɓɚə 

ɎɧɛɌɐɑəɔɫ ɝɔɏəɌɗɌ (ɓɑɗɑəɌɫ ɝɞɜɑɗɖɌ). 

Ɏ ð əɌɞɔɎəɧɕ FLAIR. Ȯ ɌəɌɗɚɏɔɣəɧɡ ɝɜɑɓɌɡ ɎɔɓɟɌɗɔɓɔɜɟɪɞɝɫ ɓɚəɧ ɏɔɛɑɜɔəɞɑəɝɔɎəɚɏɚ ȸȼ-ɝɔɏəɌɗɌ ɝ 

ɜɌɝɛɜɚɝɞɜɌəɑəɔɑɘ ɖɚəɎɑɖɝɔɞɌɗɨəɚ (ɓɑɗɑəɌɫ ɝɞɜɑɗɖɌ)..  

Fig. 9.   MRI, brain, axial section . 

a ð T1 pul se sequence, native examination. Parasagitally, linear zones of MR signal enhancement with con-

vexital distribution are determined ð SAH (green arrow).  

b ð SWI. In similar sections, the SAH zones are visualized in more detail, in the form of bilateral signa l loss 

zones (green arrow).  

ɝ ð native FLAIR. Zones of hyperintensive MR signal with convexital propagation (green arrow) are visualized 

in similar sections.  
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ɜɚɐəɧɡ Ɏ ɎɚɓəɔɖəɚɎɑəɔɔ ɞɜɌɎɘɧ.  Ȯɘɑɝɞɑ ɝ 

ɞɑɘ ɎɚɓɜɌɝɞ ɐɑɞɑɕ ɝ SBS ɎɌɜɨɔɜɟɑɞ ɚɞ 0 ɐɚ 2 

ɗɑɞ, Ɏɝɞɟɛɔɞɨ Ɏ ɛɚɗəɚɢɑəəɧɕ ɝɗɚɎɑɝəɧɕ  

ɖɚəɞɌɖɞ əɑɛɚɝɜɑɐɝɞɎɑəəɚ ɝ ɜɑɍɑəɖɚɘ ɐɗɫ 

ɝɍɚɜɌ ɒɌɗɚɍ ɔ ɌəɌɘəɑɓɌ, ɐɌɒɑ ɑɝɗɔ ɚə Ɏ ɝɚ-

ɓəɌəɔɔ, əɑ ɛɜɑɐɝɞɌɎɗɫɑɞɝɫ Ɏɚɓɘɚɒəɧɘ. 

ȮɌɒəɚ ɚɞɘɑɞɔɞɨ, ɣɞɚ ɞɚɗɨɖɚ ɝ ɜɌɓɎɔɞɔɑɘ 

ɞɑɡəɚɗɚɏɔɕ Ɏ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɑ ɔ ɤɔɜɚɖɚɑ 

ɜɌɝɛɜɚɝɞɜɌəɑəɔɑ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ 

(ȶȾ) ɔ ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɚɕ ɞɚɘɚɏɜɌɠɔɔ 

(ȸȼȾ) ɛɚɓɎɚɗɔɗɚ ɝəɔɓɔɞɨ ɣɌɝɞɚɞɟ ɗɚɒəɚɚɞɜɔ-

ɢɌɞɑɗɨəɧɡ ɐɔɌɏəɚɓɚɎ ȽȬȶ ɔ ȽȰȯ ɗɔɤɨ Ɏ 

əɌɣɌɗɑ XX ɎɑɖɌ [4]. ȿɣɔɞɧɎɌɫ Ɏɧɝɚɖɟɪ ɗɑ-

ɞɌɗɨəɚɝɞɨ ɛɜɔ SBS, əɑɚɞɗɚɒəɌɫ ɔ ɞɚɣəɌɫ ɐɔ-

ɌɏəɚɝɞɔɖɌ əɚɝɔɞ ɏɗɌɎɑəɝɞɎɟɪɥɑɑ ɓəɌɣɑəɔɑ. 

ȭɚɗɨɤɚɕ ɎɖɗɌɐ Ɏ ɐɔɌɏəɚɝɞɔɖɟ ɝɔəɐɜɚɘɌ  

ɎɝɞɜɫɡɔɎɌəɔɫ ɜɑɍɑəɖɌ ɎəɑɝɗɌ ɖɚɘɛɨɪɞɑɜəɌɫ 

ɞɚɘɚɏɜɌɠɔɫ (ȶȾ) ɔ ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɚɕ 

ɞɚɘɚɏɜɌɠɔɔ (ȸȼȾ). ȽɚɏɗɌɝəɚ ɔɝɝɗɑɐɚɎɌəɔɫɘ, 

ɛɜɔ ɝɔəɐɜɚɘɑ ɞɜɫɝɖɔ ɘɗɌɐɑəɢɌ ɞɜɔɌɐɌ ɛɚ-

Ɏɜɑɒɐɑəɔɕ ɎɖɗɪɣɌɑɞ Ɏ ɝɑɍɫ ɚɍɚɗɚɣɑɣəɧɑ 

ɖɜɚɎɚɔɓɗɔɫəɔɫ ɔ/ɔɗɔ Ɏəɟɞɜɔɣɑɜɑɛəɚɑ, ɚɞɑɖ 

ɘɚɓɏɌ ɔ ɖɜɚɎɚɔɓɗɔɫəɔɑ Ɏ ɝɑɞɣɌɞɖɟ. ȿɝɞɌəɚɎ-

ɗɑəɚ, ɣɞɚ ɛɜɔ SBS ɝɟɍɐɟɜɌɗɨəɧɑ ɏɑɘɌɞɚɘɧ 

ɔɘɑɪɞ ɝɜɌɎəɔɞɑɗɨəɚ əɑɍɚɗɨɤɚɕ ɜɌɓɘɑɜ ɔ ɗɚ-

ɖɌɗɔɓɟɪɞɝɫ Ɏ ɘɑɒɛɚɗɟɤɌɜəɚɕ ɥɑɗɔ ɔɗɔ əɌ 

ɏɔɜɌɗɨəɚɕ ɛɚɎɑɜɡəɚɝɞɔ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ, ɔ əɑ 

Ɍɝɝɚɢɔɔɜɟɪɞɝɫ ɝ ɛɑɜɑɗɚɘɌɘɔ ɖɚɝɞɑɕ ɣɑɜɑɛɌ. 

ȻɑɐɔɌɞɜɔɣɑɝɖɔɕ ɖɚɘɔɞɑɞ ɛɚ çɒɑɝɞɚɖɚ-

ɘɟ ɚɍɜɌɥɑəɔɪè ɝ ɜɑɍɑəɖɚɘ (Pediatric 

Committeeon Child Abuseand Neglectof 

American Academy) ɟɞɎɑɜɐɔɗ ɐɔɌɏəɚɝɞɔɣɑ-

ɝɖɔɑ ɖɜɔɞɑɜɔɔ SBS: ɎɚɓɜɌɝɞ ɚɞ 0 ɐɚ 2 ɗɑɞ, 

ɖɜɚɎɚɔɓɗɔɫəɔɫ əɌ ɏɗɌɓəɚɘ ɐəɑ, ɘɑɒɛɚɗɟ-

ɤɌɜəɌɫ ȽȰȯ, ɓɚəɧ ɔɤɑɘɔɔ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ  

ɔ ɝɔɘɛɞɚɘ çɍɑɗɚɏɚ ɘɚɓɒɑɣɖɌè. ȮɌɒəɚ, ɣɞɚ Ɏɝɑ 

ɛɑɜɑɣɔɝɗɑəəɧɑ ɔɓɘɑəɑəɔɫ ɚɛɜɑɐɑɗɫɪɞɝɫ Ɏ  

ɚɞɝɟɞɝɞɎɔɔ ɝɗɑɐɚɎ Ɏəɑɤəɑɕ ɞɜɌɎɘɧ ɔ ɛɜɚɞɔ-

Ɏɚɜɑɣɔɔ ɐɌəəɧɡ ɌəɌɘəɑɓɌ ɞɫɒɑɝɞɔ ɝɚɝɞɚɫ-

əɔɫ. Ȯ əɌɤɑɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɘɧ ɚɞɘɑɞɔɗɔ Ɏɝɑ 

ɛɑɜɑɣɔɝɗɑəəɧɑ ɛɜɔɓəɌɖɔ, ɍɚɗɨɤɔəɝɞɎɚ ɖɚ-

ɞɚɜɧɡ Ɏɚɓɘɚɒəɚ ɐɑɞɌɗɔɓɔɜɚɎɌɞɨ ɔɝɖɗɪɣɔ-

ɞɑɗɨəɚ ɝ ɛɚɘɚɥɨɪ ɗɟɣɑɎɧɡ ɘɑɞɚɐɚɎ ð ȸȽȶȾ ɔ 

ȸȼȾ. 

ȳɌɖɗɪɣɑəɔɑ.  

Ȼɜɔ ɛɚɝɞɟɛɗɑəɔɔ Ɏ ɝɞɌɢɔɚəɌɜ ɐɑɞɑɕ ɚɞ 

0 ɐɚ 2 ɗɑɞ Ɏ ɞɫɒɑɗɚɘ ɝɚɘɌɞɔɣɑɝɖɚɘ ɝɚɝɞɚɫ-

əɔɔ, ɖɚɞɚɜɚɘɟ əɑ ɝɚɚɞɎɑɞɝɞɎɟɪɞ ɐɌəəɧɑ ɗɚ-

ɖɌɗɨəɚɏɚ ɝɞɌɞɟɝɌ ɔ Ɏəɑɤəɑɏɚ ɚɝɘɚɞɜɌ, əɑɚɍ-

ɡɚɐɔɘɚ ɔɝɛɚɗɨɓɚɎɌəɔɑ ɞɌɖɔɡ ɘɑɞɚɐɚɎ ɗɟɣɑ-

Ɏɚɕ ɐɔɌɏəɚɝɞɔɖɔ, ɖɌɖ ȶȾ ɔ ȸȼȾ. Ȼɜɔ ɚɍəɌ-

ɜɟɒɑəɔɔ ɘɑɒɛɚɗɟɤɌɜəɚɕ/ɖɚəɎɑɖɝɔɞɌɗɨəɚɕ 

ɝɟɍɐɟɜɌɗɨəɚɕ ɏɑɘɌɞɚɘɧ ɔ/ɔɗɔ ȽȬȶ Ɏ ɝɚɣɑɞɌ-

əɔɔ ɝ ɚɞɑɖɚɘ ɘɚɓɏɌ ɔ ɖɜɚɎɚɔɓɗɔɫəɔɫɘɔ Ɏ 

ɝɑɞɣɌɞɖɟ ɛɚ ɐɌəəɧɘ ɚɠɞɌɗɨɘɚɗɚɏɔɣɑɝɖɚɏɚ 

ɚɝɘɚɞɜɌ əɑɚɍɡɚɐɔɘɚ ɖɗɔəɔɣɑɝɖɔ ɜɌɝɝɘɌɞɜɔ-

ɎɌɞɨ ɐɔɌɏəɚɓ SBS.  ȻɚəɔɘɌəɔɑ ɘɑɡɌəɔɓɘɚɎ 

ɛɌɞɚɏɑəɑɓɌ ɐɌəəɚɏɚ ɝɔəɐɜɚɘɌ əɑɚɍɡɚɐɔɘɚ 

ɜɑəɞɏɑəɚɗɚɏɌɘ, ɜɌɍɚɞɌɪɥɔɘɔ ɝ ɛɑɐɔɌɞɜɔɣɑ-

ɝɖɔɘɔ ɛɌɢɔɑəɞɌɘɔ. 

ȴɝɞɚɣəɔɖ ɠɔəɌəɝɔɜɚɎɌəɔɫ ɔ ɖɚə-

ɠɗɔɖɞ ɔəɞɑɜɑɝɚɎ. 

ȬɎɞɚɜɧ ɐɌəəɚɕ ɝɞɌɞɨɔ ɛɚɐɞɎɑɜɐɔɗɔ ɚɞ-

ɝɟɞɝɞɎɔɑ ɠɔəɌəɝɚɎɚɕ ɛɚɐɐɑɜɒɖɔ ɔɝɝɗɑɐɚɎɌ-

əɔɫ ɔ ɖɚəɠɗɔɖɞɌ ɔəɞɑɜɑɝɚɎ, ɚ ɖɚɞɚɜɧɡ əɑɚɍ-

ɡɚɐɔɘɚ ɝɚɚɍɥɔɞɨ. 
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ȾɌɍɗɔɢɌ ʈ2.     ȼɌɝɛɜɑɐɑɗɑəɔɑ ɏɑɘɌɞɚɘ ɛɚ ɠɚɜɘɑ ɔ ɗɚɖɌɗɔɓɌɢɔɔ ɛɜɔ SBS. 

    

 

ʃʦʢʘʣʠʟʘʮʠʷ/ 

ʥʘʣʠʯʠʝ ʛʝ-

ʤʘʪʦʤ ʠ ʢʨʦ-

ʚʦʠʟʣʠʷʥʠʡ ʚ 

ʩʝʪʯʘʪʢʫ 

ʄʝʞʧʦʣʫʰʘʨʥʘʷ 

ʣʦʢʘʣʠʟʘʮʠʷ 

ʩʫʙʜʫʨʘʣʴʥʦʡ 

ʛʝʤʘʪʦʤʳ 

ʂʦʥʚʝʢʩʠʪʘʣʴʥʘʷ 

ʣʦʢʘʣʠʟʘʮʠʷ 

ʩʫʙʜʫʨʘʣʴʥʦʡ 

ʛʝʤʘʪʦʤʳ 

ʅʘʣʠʯʠʝ ʉɸʂ ɼɸʇ ʅʘʣʠʯʠʝ ʢʨʦʚʦʠʟʣʠʷ-

ʥʠʡ ʚ ʩʝʪʯʘʪʢʫ ʧʦ 

ʜʘʥʥʳʤ ʦʬʪʘʣʴʤʦʣʦ-

ʛʠʯʝʩʢʦʛʦ ʦʩʤʦʪʨʘ 

 ɸʙʩ. ʆʪʥ. ɸʙʩ. ʆʪʥ. ɸʙʩ. ʆʪʥ. ɸʙʩ. ʆʪʥ. ɸʙʩ. ʆʪʥ. 

ʂʦʣʠʯʝʩʪʚʦ  21 77% 8 29% 16 59% 3 12% 22 81% 
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ȺȽȺȭȱȹȹȺȽȾȴ ȸȼȾ ɁȬȼȬȶȾȱȼȴȽȾȴȶ ȻȺȽȸȱȼȾȹɇɁ ȴȳȸȱȹȱȹȴȵ  

ȻȱɃȱȹȴ ȴ ȷȞȯȶȴɁ ȿȸȱȼɄȴɁ ȹȺȮȺȼȺȲȰȱȹȹɇɁ  

Ȯ ȳȬȮȴȽȴȸȺȽȾȴ ȺȾ ȰȬȮȹȺȽȾȴ ȽȸȱȼȾȴ 

 

ȾɟɘɌəɚɎɌ ȿ.ȹ.į, ȽɌɎɎɌ Ⱥ.Ȯ.į,İ, ȭɧɣɑəɖɚ Ȯ.ȯ.į, ɅɑɏɚɗɑɎ Ȭ.ȴ.į 

 
1 - ɀȯȭȿ çȹɌɢɔɚəɌɗɨəɧɕ ɘɑɐɔɢɔəɝɖɔɕ ɔɝɝɗɑɐɚɎɌɞɑɗɨɝɖɔɕ ɢɑəɞɜ ɌɖɟɤɑɜɝɞɎɌ, ɏɔəɑɖɚɗɚɏɔɔ ɔ ɛɑɜɔəɌɞɚɗɚɏɔɔ  

ɔɘ. ɌɖɌɐɑɘɔɖɌ Ȯ.ȴ. ȶɟɗɌɖɚɎɌè ȸȳ ȼɀ. ɏ. ȸɚɝɖɎɌ, ȼɚɝɝɔɫ. 

2 - ȯȭȿ ȼȺ çȭɪɜɚ ɝɟɐɑɍəɚ-ɘɑɐɔɢɔəɝɖɚɕ ɩɖɝɛɑɜɞɔɓɧ ɔɘ. Ȱ.ȴ. ȸɌɝɞɍɌɟɘɌè. ɏ. ȼɫɓɌəɨ, ȼɚɝɝɔɫ. 

 

ɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. ȻɜɚɎɑɝɞɔ ɝɜɌɎəɔɞɑɗɨəɧɕ ɌəɌɗɔɓ ȸȼȾ ɡɌɜɌɖɞɑɜɔɝɞɔɖ ɛɚɝɘɑɜɞəɧɡ 

ɔɓɘɑəɑəɔɕ ɛɑɣɑəɔ ɔ ɗɬɏɖɔɡ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɐɌɎəɚɝɞɔ ɝɘɑɜɞɔ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. ȼɌɍɚɞɌ ɚɝəɚɎɌəɌ əɌ ɖɚɘɛɗɑɖɝəɚɘ ɌəɌɗɔɓɑ ɐɌəəɧɡ ɛɚɝɘɑɜɞəɚɕ 

ȸȼȾ ɔ ɜɑɓɟɗɨɞɌɞɚɎ ɛɌɞɚɗɚɏɚɌəɌɞɚɘɔɣɑɝɖɔɡ Ɏɝɖɜɧɞɔɕ 103 əɚɎɚɜɚɒɐɑəəɧɡ. Ȯɝɑ ɞɑɗɌ 

əɚɎɚɜɚɒɐɑəəɧɡ ɛɚɝɗɑ ɖɚəɝɞɌɞɌɢɔɔ ɝɘɑɜɞɔ ɡɜɌəɔɗɔɝɨ Ɏ ɡɚɗɚɐɔɗɨəɚɕ ɖɌɘɑɜɑ ɛɜɔ ɞɑɘ-

ɛɑɜɌɞɟɜɑ + 4ÁȽ ɛɜɑɔɘɟɥɑɝɞɎɑəəɚ Ɏ ɛɚɗɚɒɑəɔɔ ɞɑɗɌ ɗɑɒɌ əɌ ɝɛɔəɑ. Ȼɚɝɘɑɜɞəɚɑ ȸȼȾ ɔɝɝɗɑɐɚɎɌ-

əɔɑ ɞɑɗ ɟɘɑɜɤɔɡ əɚɎɚɜɚɒɐɑəəɧɡ ɛɜɚɎɚɐɔɗɔ ɐɚ ɛɌɞɚɗɚɏɚɌəɌɞɚɘɔɣɑɝɖɚɏɚ Ɏɝɖɜɧɞɔɫ əɌ ɌɛɛɌɜɌɞɑ 

ç3T Siemens Magnetom Verioè ɝ ɛɚɝɗɑɐɟɪɥɔɘ ɌəɌɗɔɓɚɘ Ⱦ1- ɔ Ⱦ2-ɎɓɎɑɤɑəəɧɡ ɔɓɚɍɜɌɒɑəɔɕ (Ȯȴ). 

ȹɌ ɞɚɘɚɏɜɌɘɘɌɡ ɎɔɓɟɌɗɨəɚ ɚɢɑəɔɎɌɗɔ ɔəɞɑəɝɔɎəɚɝɞɨ ȸȼ-ɝɔɏəɌɗɌ Ɏ ɞɖɌəɔ Ɏɧɤɑ- ɔ əɔɒɑɜɌɝɛɚ-

ɗɚɒɑəəɚɕ ɚɍɗɌɝɞɔ ɛɑɣɑəɔ ɔ ɗɑɏɖɔɡ ɛɚ ɚɞəɚɤɑəɔɪ ɖ ɛɚɗɚɒɑəɔɪ ɞɑɗɌ ɛɚɝɗɑ ɝɘɑɜɞɔ. ȹɌ ɌɖɝɔɌɗɨ-

əɚɕ ɛɜɚɑɖɢɔɔ ɞɚɘɚɏɜɌɘɘ ɖɚɗɔɣɑɝɞɎɑəəɚ ɚɛɜɑɐɑɗɫɗɔ ɓəɌɣɑəɔɫ ɔəɞɑəɝɔɎəɚɝɞɑɕ ȸȼ-ɝɔɏəɌɗɌ Ɏ 

Ɏɧɤɑ- ɔ əɔɒɑɜɌɝɛɚɗɚɒɑəəɚɕ ɚɍɗɌɝɞɔ ɛɑɣɑəɔ ɔ ɗɑɏɖɔɡ ɛɚ ɚɞəɚɤɑəɔɪ ɖ ɛɚɗɚɒɑəɔɪ ɞɑɗɌ ɛɚɝɗɑ 

ɝɘɑɜɞɔ, Ɍ ɞɌɖɒɑ ɔəɞɑəɝɔɎəɚɝɞɔ ȸȼ-ɝɔɏəɌɗɌ Ɏ ɛɗɑɎɜɌɗɨəɚɕ ɒɔɐɖɚɝɞɔ. ȹɌ ɚɝəɚɎɌəɔɔ ɛɚɗɟɣɑəəɧɡ 

ɐɌəəɧɡ ɜɌɝɝɣɔɞɧɎɌɗɔ ɜɌɓəɚɝɞɨ ɔ ɝɚɚɞəɚɤɑəɔɑ ɔəɞɑəɝɔɎəɚɝɞɑɕ ȸȼ-ɝɔɏəɌɗɌ (ȽȴȽ) Ɏ Ɏɧɤɑ- ɔ 

əɔɒɑɜɌɝɛɚɗɚɒɑəəɚɕ ɚɍɗɌɝɞɔ ɚɜɏɌəɌ əɌ Ⱦ2-Ȯȴ ɔ Ⱦ1-Ȯȴ, Ɍ ɞɌɖɒɑ ɓəɌɣɑəɔɫ ȸȼȾ ɛɚɖɌɓɌɞɑɗɫ ɛɚ-

ɝɘɑɜɞəɚɏɚ ɝɚɝɞɚɫəɔɫ ɛɑɣɑəɔ ɔ ɗɑɏɖɔɡ. 

ȼɑɓɟɗɨɞɌɞɧ. Ȼɜɔ ɎɔɓɟɌɗɨəɚɘ ɌəɌɗɔɓɑ ȸȼ-ɞɚɘɚɏɜɌɘɘ Ɏ ɍɚɗɨɤɑɕ ɣɌɝɞɔ əɌɍɗɪɐɑəɔɕ ɟɝɞɌ-

əɚɎɗɑəɌ ɜɌɓɗɔɣəɌɫ ɝɞɑɛɑəɨ ɎɧɜɌɒɑəəɚɝɞɔ ɔəɞɑəɝɔɎəɚɝɞɔ ȸȼ-ɝɔɏəɌɗɌ Ɏ Ɏɧɤɑ ɔ əɔɒɑ ɜɌɝɛɚɗɚ-

ɒɑəəɚɕ ɚɍɗɌɝɞɑɕ ɛɑɣɑəɔ ɔ ɝɚɚɞɎɑɞɝɞɎɑəəɚ əɌɗɔɣɔɑ ɏɜɌɐɔɑəɞɌ ȸȼ-ɝɔɏəɌɗɌ. Ȼɜɔ ɎɔɓɟɌɗɨəɚɘ ɌəɌ-

ɗɔɓɑ ȸȼ-ɞɚɘɚɏɜɌɘɘ ɗɑɏɖɔɡ əɌɗɔɣɔɑ ɏɜɌɐɔɑəɞɌ ɔ, ɝɚɚɞɎɑɞɝɞɎɑəəɚ, ɏɜɌəɔɢɧ ɔəɞɑəɝɔɎəɚɝɞɑɕ ȸȼȾ 

ɝɔɏəɌɗɌ Ɏ Ɏɧɤɑ- ɔ əɔɒɑɜɌɝɛɚɗɚɒɑəəɚɕ ɚɍɗɌɝɞɔ Ɏ ɛɚɗɚɒɑəɔɔ ɞɑɗɌ ɗɑɒɌ əɌ ɝɛɔəɑ ɚɞɘɑɣɌɗɚɝɨ 

əɑɝɖɚɗɨɖɚ ɜɑɒɑ, ɣɑɘ Ɏ ɛɑɣɑəɔ. Ȼɜɔ ɩɞɚɘ ɎɧɜɌɒɑəəɚɝɞɨ ɐɌəəɚɏɚ ɏɜɌɐɔɑəɞɌ ɔ, ɝɚɚɞɎɑɞɝɞɎɑəəɚ, 

ɑɏɚ ɏɜɌəɔɢɧ ɚɞɗɔɣɌɗɔɝɨ əɌ Ⱦ1-Ȯȴ ɔ Ⱦ2-Ȯȴ, Ɍ ɞɌɖɒɑ Ɏ ɏɜɟɛɛɌɡ ɝ ɜɌɓɗɔɣəɚɕ ɐɌɎəɚɝɞɨɪ ɝɘɑɜɞɔ. 

ȼɌɝɝɣɔɞɌəəɧɑ ɚɞəɚɤɑəɔɫ ɝɜɑɐəɔɡ ɓəɌɣɑəɔɕ ɔəɞɑəɝɔɎəɚɝɞɑɕ ɝɔɏəɌɗɌ Ɏ ɎɧɤɑɜɌɝɛɚɗɚɒɑəəɚɕ 

ɣɌɝɞɔ ɛɑɣɑəɔ ɖ ɌəɌɗɚɏɔɣəɧɘ ɓəɌɣɑəɔɫɘ Ɏ əɔɒɑɜɌɝɛɚɗɚɒɑəəɚɕ ɣɌɝɞɔ ɛɑɣɑəɔ Ɏ ɛɚɗɚɒɑəɔɔ ɞɑɗɌ 

ɗɑɒɌ əɌ ɝɛɔəɑ Ɏ ɍɚɗɨɤɔəɝɞɎɑ ɏɜɟɛɛ ɍɧɗɔ ɘɑəɨɤɑ 1 ɝ ɍɚɗɑɑ əɔɓɖɔɘɔ ɟɜɚɎəɫɘɔ əɌ Ⱦ1-Ȯȴ. Ƚɜɑɐ-

əɔɑ ɓəɌɣɑəɔɫ ȸȼȾ ɛɚɖɌɓɌɞɑɗɫ ɛɚɝɘɑɜɞəɚɏɚ ɝɚɝɞɚɫəɔɫ ɛɑɣɑəɔ Ɏɚ Ɏɝɑɡ ɏɜɟɛɛɌɡ ɔɘɑɗɔ ɍțɗɨɤɔɑ 

ɓəɌɣɑəɔɫ Ɏ əɔɒɑ ɜɌɝɛɚɗɚɒɑəəɚɕ ɚɍɗɌɝɞɔ ɛɑɣɑəɔ ɛɚ ɝɜɌɎəɑəɔɪ ɝ Ɏɧɤɑ ɜɌɝɛɚɗɚɒɑəəɚɕ. Ȼɜɔ 

ɩɞɚɘ ɛɚɗɟɣɑəəɧɑ ɓəɌɣɑəɔɫ ɝəɔɒɌɗɔɝɨ Ɏ ɛɑɜɎɧɑ 18 ɣ ɛɚɝɗɑ ɝɘɑɜɞɔ, Ɍ ɓɌɞɑɘ ɔɘɑɗɔ ɎɚɗəɚɚɍɜɌɓ-

əɧɕ ɡɌɜɌɖɞɑɜ.  ȬəɌɗɚɏɔɣəɧɑ ɓəɌɣɑəɔɫ ȸȼȾ ɛɚɖɌɓɌɞɑɗɫ ɛɚɝɘɑɜɞəɚɏɚ ɝɚɝɞɚɫəɔɫ ɗɑɏɖɔɡ əɚɝɔɗɔ 

ɎɚɗəɚɚɍɜɌɓəɧɕ ɡɌɜɌɖɞɑɜ ɝ ɞɑəɐɑəɢɔɑɕ ɖ ɝəɔɒɑəɔɪ ɛɚ ɘɑɜɑ ɟɎɑɗɔɣɑəɔɫ ɐɌɎəɚɝɞɔ ɝɘɑɜɞɔ. 

ȳɌɖɗɪɣɑəɔɑ. Ȼɚɗɟɣɑəəɧɑ ɐɌəəɧɑ ɟɍɑɐɔɞɑɗɨəɚ ɝɎɔɐɑɞɑɗɨɝɞɎɟɪɞ, ɣɞɚ ɛɚɝɘɑɜɞəɌɫ ȸȼȾ ɫɎ-

ɗɫɑɞɝɫ ɎɧɝɚɖɚɩɠɠɑɖɞɔɎəɧɘ ɔ əɑɔəɎɌɓɔɎəɧɘ ɘɑɞɚɐɚɘ ɔɝɝɗɑɐɚɎɌəɔɫ ɞɑɗ ɟɘɑɜɤɔɡ əɚɎɚɜɚɒɐɑə-

əɧɡ, ɛɚɓɎɚɗɫɪɥɔɘ ɎɔɓɟɌɗɔɓɔɜɚɎɌɞɨ ɜɌɓɎɔɞɔɑ əɑɝɛɑɢɔɠɔɣɑɝɖɔɡ ɛɚɝɘɑɜɞəɧɡ ɔɓɘɑəɑəɔɕ Ɏɚ 

Ɏəɟɞɜɑəəɔɡ ɚɜɏɌəɌɡ. ȹɌ ɚɝəɚɎɌəɔɔ ɖɚɗɔɣɑɝɞɎɑəəɚɕ ɚɢɑəɖɔ ɔəɞɑəɝɔɎəɚɝɞɑɕ ȸȼ-ɝɔɏəɌɗɌ Ɏ Ɏɧ-

ɤɑ- ɔ əɔɒɑɜɌɝɛɚɗɚɒɑəəɚɕ ɚɍɗɌɝɞɔ ɚɜɏɌəɌ ɚɞəɚɝɔɞɑɗɨəɚ ɛɚɗɚɒɑəɔɫ ɞɑɗɌ ɛɚɝɗɑ ɝɘɑɜɞɔ ɟɝɞɌəɚɎ-

ɗɑəɧ ɚɝɚɍɑəəɚɝɞɔ ɠɚɜɘɔɜɚɎɌəɔɫ ɛɚɝɘɑɜɞəɧɡ ɔɓɘɑəɑəɔɕ Ɏ ɞɖɌəɔ ɛɑɣɑəɔ ɔ ɗɬɏɖɔɡ, ɣɞɚ ɚɍɗɑɏɣɌ-

ɑɞ ɛɚɝɗɑɐɟɪɥɔɕ ɌəɌɗɔɓ ɎɧɫɎɗɑəəɧɡ əɌ ɛɌɞɚɗɚɏɚɌəɌɞɚɘɔɣɑɝɖɚɘ Ɏɝɖɜɧɞɔɔ ɘɚɜɠɚɗɚɏɔɣɑɝɖɔɡ 

ɔɓɘɑəɑəɔɕ ɔ ɚɛɜɑɐɑɗɑəɔɑ ɓɎɑəɨɑɎ ɞɌəɌɞɚɏɑəɑɓɌ. Ȼɚɗɟɣɑəəɧɑ ɓəɌəɔɫ ɚ ɛɚɝɘɑɜɞəɧɡ ɔɓɘɑəɑəɔɫɡ 

ɛɜɔ ɗɟɣɑɎɧɡ ɔɝɝɗɑɐɚɎɌəɔɫɡ ɛɚɓɎɚɗɫɞ ɛɚɎɧɝɔɞɨ ɖɌɣɑɝɞɎɚ ɔɡ ɚɢɑəɖɔ ɔ ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɕ ɐɔɌ-

ɏəɚɝɞɔɖɔ ɛɜɔɒɔɓəɑəəɧɡ ɛɚɜɌɒɑəɔɕ ɔ ɞɜɟɛəɧɡ ɔɓɘɑəɑəɔɕ.      
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urpose.  To conduct a comparative analysis of the MRI characteristics of postmortem 

changes in the liver and lungs, depending on the time of death.  

Material and methods.  The work is based on a comprehensive analysis of postmortem MRI 

data and the results of  pathological autopsies of 103 newborns. All the bodies of newborns 

after death were stored in a refrigerator at a temperature of + 4 Á C in the supine position of the 

body. Postmortem MRI examination of the bodies of deceased newborns was carried out befo re the 

pathological autopsy using a 3T Siemens Magnetom Verio device, followed by analysis of T1 - and T2 -

weighted images (WI). The intensity of the MR signal in the tissue upper and lower regions of the liver 

and lungs in relation to the position of the bo dy after death was visually assessed on tomograms. 

The values of the MR signal intensities in the upper and lower regions of the liver and lungs in rela-

tion to the position of the body after death, as well as the intensity of the MR signal in the pleural 

fluid on the axial projection of tomograms were determined quantitatively. Based on the data ob-

tained, the difference and ratio of MR signal intensities (SIS) in the upper and lower regions of the 

organ on T2 -WI and T1 -WI, as well as MRI values of the index  of the postmortem state of the liver 

and lungs were calculated.  

Results.  Visual analysis of MR tomograms in most cases revealed varying degrees of intensity 

of the MR signal in the upper and lower regions of the liver and, accordingly, the presence of a g radi-

ent of the MR signal. The presence of a gradient and, accordingly, the boundary of the intensity of 

the MR signal in the upper and lower regions somewhat less frequently than in the liver was noted in 

the visual analysis of MR tomograms of the lungs. A t the same time, the severity of this gradient and, 

accordingly, its boundaries differed on T1 -WI and T2 -WI, as well as in groups with different duration 

of death. The calculated ratios of the average values of signal intensities in the upstream part of th e 

liver to similar values in the downstream part of the liver were less than 1 in most groups, with lower 

levels on T1 -weighted images. The average values of the MRI index of the postmortem state of the 

liver in all groups had greater values in the lower a rea of the liver compared with the upper area. At 

the same time, the values obtained decreased in the first 18 hours after death, and then had a wave -

like character. Similar values of the MRT index of the postmortem state of the lungs were wave -like 

charac ter with a tendency to decrease as the duration of death increased.  

Conclusion.  The data obtained convincingly indicate that postmortem MRI is a highly effective 

and non -invasive method of studying the bodies of deceased newborns, allowing visualizing the de-

velopment of non -specific postmortem changes in internal organs. Based on a quantitative assess-

ment of the intensity of the MR signal in the upper and lower regions of the organ relative to the po-

sition of the body after death, the features of the format ion of postmortem changes in liver and lung 

tissue have been established. This facilitates the subsequent analysis of morphological changes de-

tected at the autopsy and the determination of the links of thanatogenesis. The knowledge gained 

about postmortem changes during radiology studies will improve the quality of their assessment and 

differential diagnosis of intravital lesions and cadaveric changes.  
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ɚɝɘɑɜɞəɧɑ (ɞɜɟɛəɧɑ) ɔɓɘɑəɑəɔɫ 

ɞɑɗɌ ɣɑɗɚɎɑɖɌ əɌɣɔəɌɪɞ ɜɌɓɎɔ-

ɎɌɞɨɝɫ ɛɚɝɗɑ əɌɝɞɟɛɗɑəɔɫ ɝɘɑɜɞɔ ɔ 

Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ Ɏɜɑɘɑəɔ ɔ ɘɑɝɞɌ 

ɝɎɚɑɏɚ ɜɌɓɎɔɞɔɫ ɛɚɐɜɌɓɐɑɗɫɪɞɝɫ 

əɌ ɜɌəəɔɑ ɔ ɛɚɓɐəɔɑ, Ɏəɑɤəɔɑ ɔ Ɏəɟɞɜɑəəɔɑ 

[1, 2]. ȹɑɝɘɚɞɜɫ əɌ ɚɞɝɟɞɝɞɎɔɑ ɑɐɔəɚɏɚ ɘəɑ-

əɔɫ ɚɞəɚɝɔɞɑɗɨəɚ Ɏɜɑɘɑəɔ ɔɡ ɜɌɓɎɔɞɔɫ, 

ɍɚɗɨɤɔəɝɞɎɚ ɔɝɝɗɑɐɚɎɌɞɑɗɑɕ ɖ ɜɌəəɔɘ ɔɓɘɑ-

əɑəɔɫɘ ɚɞəɚɝɫɞ ɞɑ, ɖɚɞɚɜɧɑ ɝɞɌəɚɎɫɞɝɫ ɓɌ-

ɘɑɞəɧɘɔ Ɏ ɛɑɜɎɧɑ ɝɟɞɖɔ ɛɜɔ ɎɔɓɟɌɗɨəɚɘ 

ɚɝɘɚɞɜɑ ɞɑɗɌ. ȼɑɏɔɝɞɜɌɢɔɫ ɔ ɌəɌɗɔɓ Ɏəɑɤəɔɡ 

ɛɚɝɘɑɜɞəɧɡ ɔɓɘɑəɑəɔɕ, Ɏ ɣɌɝɞəɚɝɞɔ ɞɜɟɛəɧɡ 

ɛɫɞɑə, ɞɜɟɛəɚɏɚ ɚɡɗɌɒɐɑəɔɫ, ɚɖɚɣɑəɑəɔɫ, 

ɫɎɗɫɪɞɝɫ ɚɍɫɓɌɞɑɗɨəɧɘɔ ɛɜɔ ɛɜɚɎɑɐɑəɔɔ 

ɝɟɐɑɍəɚ-ɘɑɐɔɢɔəɝɖɚɕ ɩɖɝɛɑɜɞɔɓɧ [3]. Ȯəɟɞ-

ɜɑəəɔɑ ɛɚɝɘɑɜɞəɧɑ ɔɓɘɑəɑəɔɫ ɜɑɏɔɝɞɜɔɜɟ-

ɪɞɝɫ ɛɜɔ ɛɜɚɎɑɐɑəɔɔ Ɏɝɖɜɧɞɔɫ, ɖɌɖ ɝɟɐɑɍ-

əɚ-ɘɑɐɔɢɔəɝɖɚɏɚ, ɞɌɖ ɔ ɛɌɞɚɗɚɏɚɌəɌɞɚɘɔɣɑ-

ɝɖɚɏɚ. ȾɌɖɔɑ ɔɓɘɑəɑəɔɫ, ɝ ɚɐəɚɕ ɝɞɚɜɚəɧ, 

ɓɌɞɜɟɐəɫɪɞ ɐɔɌɏəɚɝɞɔɖɟ ɛɜɔɒɔɓəɑəəɧɡ ɛɚ-

ɜɌɒɑəɔɕ ɔ ɓɌɍɚɗɑɎɌəɔɕ, Ɍ ɝ ɐɜɟɏɚɕ ɝɞɚɜɚəɧ, 

ɔɝɛɚɗɨɓɟɪɞɝɫ ɐɗɫ ɚɛɜɑɐɑɗɑəɔɫ ɐɌɎəɚɝɞɔ 

əɌɝɞɟɛɗɑəɔɫ ɝɘɑɜɞɔ [4, 5]. 

ɂɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. 

ȻɜɚɎɑɝɞɔ ɝɜɌɎəɔɞɑɗɨəɧɕ ɌəɌɗɔɓ ȸȼȾ 

ɡɌɜɌɖɞɑɜɔɝɞɔɖ ɛɚɝɘɑɜɞəɧɡ ɔɓɘɑəɑəɔɕ ɛɑɣɑ-

əɔ ɔ ɗɬɏɖɔɡ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɐɌɎəɚɝɞɔ ɝɘɑɜ-

ɞɔ.  

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. 

Ȯ ɚɝəɚɎɟ ɜɌɍɚɞɧ ɛɚɗɚɒɑə ɖɚɘɛɗɑɖɝəɧɕ 

ɌəɌɗɔɓ ɐɌəəɧɡ ɛɚɝɘɑɜɞəɚɕ ȸȼȾ ɔ ɜɑɓɟɗɨɞɌ-

ɞɚɎ ɛɌɞɚɗɚɏɚɌəɌɞɚɘɔɣɑɝɖɔɡ Ɏɝɖɜɧɞɔɕ 103 

əɚɎɚɜɚɒɐɑəəɧɡ ɔ ɘɗɌɐɑəɢɑɎ, ɟɘɑɜɤɔɡ Ɏ 

ɎɚɓɜɌɝɞɑ ɚɞ 2 ɣ 7 ɘɔə ɐɚ 61 ɐəɫ. Ȯɝɑ ɞɑɗɌ əɚ-

Ɏɚɜɚɒɐɑəəɧɡ ɛɚɝɗɑ ɖɚəɝɞɌɞɌɢɔɔ ɝɘɑɜɞɔ 

ɡɜɌəɔɗɔɝɨ Ɏ ɡɚɗɚɐɔɗɨəɚɕ ɖɌɘɑɜɑ ɛɜɔ ɞɑɘɛɑ-

ɜɌɞɟɜɑ + 4ÁȽ ɛɜɑɔɘɟɥɑɝɞɎɑəəɚ Ɏ ɛɚɗɚɒɑəɔɔ 

ɞɑɗɌ ɗɑɒɌ əɌ ɝɛɔəɑ.  

Ȼɚɝɘɑɜɞəɚɑ ȸȼȾ ɔɝɝɗɑɐɚɎɌəɔɑ ɞɑɗ 

ɟɘɑɜɤɔɡ əɚɎɚɜɚɒɐɑəəɧɡ ɛɜɚɎɚɐɔɗɔ ɐɚ ɛɌ-

ɞɚɗɚɏɚɌəɌɞɚɘɔɣɑɝɖɚɏɚ Ɏɝɖɜɧɞɔɫ əɌ ɌɛɛɌɜɌɞɑ 

ç3T Siemens Magnetom Verioè ɝ ɛɚɝɗɑɐɟɪɥɔɘ 

ɌəɌɗɔɓɚɘ Ⱦ1- ɔ Ⱦ2-ɎɓɎɑɤɑəəɧɡ ɔɓɚɍɜɌɒɑəɔɕ 

(Ȯȴ). Ȱɗɫ ɛɚɗɟɣɑəɔɫ Ⱦ2-Ȯȴ ɔɝɛɚɗɨɓɚɎɌɗɔ ɝɗɑ-

ɐɟɪɥɔɑ ɛɌɜɌɘɑɞɜɧ: 3DȾ2_Spase_Sag, 

FoV=320 ɘɘ, Sl Thickness=1 ɘɘ, TR=3200 ɘɝ, 

TE=490 ɘɝ, ɘɌɞɜɔɢɌ 384ɡ326, ɛɜɚɝɞɜɌəɝɞɎ. 

ɜɌɓɜɑɤ. ɝɜɑɓɌ 1,0ɡ0,8ɡ1,0 ɘɘ, Ɍ ɐɗɫ ɛɚɗɟɣɑ-

əɔɫ Ⱦ1-Ȯȴ: 3DȾ1_Sag, FoV=320 ɘɘ, Sl 

Thickness=1 ɘɘ, TR=1900 ɘɝ, TE=2,18 ɘɝ, 

ɘɌɞɜɔɢɌ 320ɡ304, ɛɜɚɝɞɜ. ɜɌɓɜɑɤ. ɝɜɑɓɌ 

1,0ɡ0,9ɡ0,9 ɘɘ. ȬəɌɗɔɓ ɐɌəəɧɡ, ɜɑɖɚəɝɞɜɟɖ-

ɢɔɔ ɔ ɞɜɑɡɘɑɜəɟɪ ɚɍɜɌɍɚɞɖɟ ɞɚɘɚɏɜɌɘɘ Ɏɧ-

ɛɚɗəɫɗɔ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɝɛɑɢɔɌɗɔɓɔɜɚɎɌə-

əɚɏɚ ɛɜɚɏɜɌɘɘəɚɏɚ ɚɍɑɝɛɑɣɑəɔɫ çMyrian 

Expertè, Intrasense, ɀɜɌəɢɔɫ. ȹɌ ɞɚɘɚɏɜɌɘ-

ɘɌɡ ɎɔɓɟɌɗɨəɚ ɚɢɑəɔɎɌɗɔ ɔəɞɑəɝɔɎəɚɝɞɨ ȸȼ-

ɝɔɏəɌɗɌ Ɏ ɞɖɌəɔ Ɏɧɤɑ- ɔ əɔɒɑɜɌɝɛɚɗɚɒɑə-

əɚɕ ɚɍɗɌɝɞɔ ɛɑɣɑəɔ ɔ ɗɑɏɖɔɡ ɛɚ ɚɞəɚɤɑəɔɪ ɖ 

ɛɚɗɚɒɑəɔɪ ɞɑɗɌ ɛɚɝɗɑ ɝɘɑɜɞɔ. ȹɌ ɌɖɝɔɌɗɨ-

əɚɕ ɛɜɚɑɖɢɔɔ ɞɚɘɚɏɜɌɘɘ ɖɚɗɔɣɑɝɞɎɑəəɚ 

ɚɛɜɑɐɑɗɫɗɔ ɓəɌɣɑəɔɫ ɔəɞɑəɝɔɎəɚɝɞɑɕ ȸȼ-

ɝɔɏəɌɗɌ Ɏ Ɏɧɤɑ- ɔ əɔɒɑɜɌɝɛɚɗɚɒɑəəɚɕ ɚɍ-

ɗɌɝɞɔ ɛɑɣɑəɔ ɔ ɗɑɏɖɔɡ ɛɚ ɚɞəɚɤɑəɔɪ ɖ ɛɚ-

ɗɚɒɑəɔɪ ɞɑɗɌ ɛɚɝɗɑ ɝɘɑɜɞɔ, Ɍ ɞɌɖɒɑ ɔəɞɑə-

ɝɔɎəɚɝɞɔ ȸȼ-ɝɔɏəɌɗɌ Ɏ ɛɗɑɎɜɌɗɨəɚɕ ɒɔɐɖɚ-

ɝɞɔ. ȹɌ ɚɝəɚɎɌəɔɔ ɛɚɗɟɣɑəəɧɡ ɐɌəəɧɡ ɜɌɝ-

ɝɣɔɞɧɎɌɗɔ ɜɌɓəɚɝɞɨ (ȼȴȽ) ɔ ɝɚɚɞəɚɤɑəɔɑ 

ɔəɞɑəɝɔɎəɚɝɞɑɕ ȸȼ- ɝɔɏəɌɗɌ (ȽȴȽ) Ɏ Ɏɧɤɑ- 

ɔ əɔɒɑɜɌɝɛɚɗɚɒɑəəɚɕ ɚɍɗɌɝɞɔ ɚɜɏɌəɌ əɌ Ⱦ2-

Ȯȴ ɔ Ⱦ1-Ȯȴ, Ɍ ɞɌɖɒɑ ɓəɌɣɑəɔɫ ȸȼȾ ɛɚɖɌɓɌ-

ɞɑɗɫ ɛɚɝɘɑɜɞəɚɏɚ ɝɚɝɞɚɫəɔɫ ɛɑɣɑəɔ ɔ ɗɑɏɖɔɡ 

ɛɚ ɠɚɜɘɟɗɑ: ȻȻȽ = Ⱦɚ ɡ 100 / Ⱦɒ, ɏɐɑ Ⱦɚ ð 

ɓəɌɣɑəɔɫ ɔəɞɑəɝɔɎəɚɝɞɔ ȸȼ-ɝɔɏəɌɗɌ Ɏ Ɏɧ-

ɤɑ- ɔ əɔɒɑɜɌɝɛɚɗɚɒɑəəɚɕ ɚɍɗɌɝɞɔ ɛɑɣɑəɔ 

ɔɗɔ ɗɑɏɖɔɡ ɛɚ ɚɞəɚɤɑəɔɪ ɖ ɛɚɗɚɒɑəɔɪ ɞɑɗɌ 

ɛɚɝɗɑ ɝɘɑɜɞɔ, Ɍ Ⱦɒ ð Ɏ ɛɗɑɎɜɌɗɨəɚɕ ɒɔɐɖɚ-

ɝɞɔ əɌ Ⱦ2-Ȯȴ ɔ Ⱦ1-Ȯȴ ɝɚɚɞɎɑɞɝɞɎɑəəɚ.  

Ȯ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɐɗɔɞɑɗɨəɚɝɞɔ ɛɚ-

ɝɘɑɜɞəɚɏɚ ɛɑɜɔɚɐɌ, ɞɚ ɑɝɞɨ ɚɞ ɘɚɘɑəɞɌ ɖɚə-

ɝɞɌɞɌɢɔɔ ɝɘɑɜɞɔ ɐɚ ɛɜɚɎɑɐɑəɔɫ ɛɚɝɘɑɜɞəɚɕ 

ȸȼȾ, Ɏɝɑ əɌɍɗɪɐɑəɔɫ ɍɧɗɔ ɜɌɓɐɑɗɑəɧ əɌ 8 

ɏɜɟɛɛ: Ɏ ɏɜɟɛɛɑ 1 ɐɌɎəɚɝɞɨ ɝɘɑɜɞɔ əɑ ɛɜɑ-

ɎɧɤɌɗɌ 6 ɣ (n = 12), Ɏ ɏɜɟɛɛɑ 2 ɐɗɔɞɑɗɨəɚɝɞɨ 

ɛɚɝɘɑɜɞəɚɏɚ ɛɑɜɔɚɐɌ ɝɚɝɞɌɎɔɗɌ 6-12 ɣ (n = 

13), Ɏ ɏɜɟɛɛɑ 3 ð 12-18 ɣ (n = 20), Ɏ ɏɜɟɛɛɑ 4 ð 

18 -24 ɣ (n = 15), Ɏ ɏɜɟɛɛɑ 5 ð 24-36 ɣ (n = 14), 

Ɏ ɏɜɟɛɛɑ 6 ð 36-48 ɣ (n = 10), Ɏ ɏɜɟɛɛɑ 7 48ð

60 ɣ (n = 10) ɔ Ɏ ɏɜɟɛɛɑ 8 ð 60-72 ɣ (n = 9).  

ȮɑɜɔɠɔɖɌɢɔɪ ɚɝəɚɎəɚɏɚ ɓɌɍɚɗɑɎɌəɔɫ, 

ɑɏɚ ɚɝɗɚɒəɑəɔɕ, əɑɛɚɝɜɑɐɝɞɎɑəəɚɕ  ɛɜɔɣɔəɧ  

Ȼ 
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ȼɔɝ. 1 Ɍ (Fig. 1 Ɍ) 

 

ȼɔɝ. 1 ɍ (Fig. 1 b) 

ȼɔɝ. 1.   ȻɚɝɘɑɜɞəɌɫ ȸȼȾ əɚɎɚɜɚɒɐɑəəɚɏɚ ȸ., ɟɘɑɜɤɑɏɚ Ɏ ɎɚɓɜɌɝɞɑ 12 ɝɟɞɚɖ 10 ɣɌɝɚɎ 38 ɘɔ-

əɟɞ: Ɍ ð Ⱦ2-Ȯȴ, ɍ ð Ⱦ1-Ȯȴ.  ȽɌɏɔɞɞɌɗɨəɌɫ ɛɜɚɑɖɢɔɫ.  

Ȱɗɔɞɑɗɨəɚɝɞɨ ɛɚɝɘɑɜɞəɚɏɚ ɛɑɜɔɚɐɌ ð 5 ɣɌɝɚɎ 26 ɘɔəɟɞ (ɏɜɟɛɛɌ 1). Ȼɚɝɘɑɜɞəɧɑ ɔɓɘɑəɑəɔɫ ɛɑɣɑəɔ.  

Fig. 1.   Postmortem MRI of a newborn M, who died at the age of 12 days 10 hours 38 minutes: a ð 

T2WI, b ð T1WI. Sagittal projection.  

The duration of the postmortem p eriod is 5 hours and 26 minutes (group 1). Postmortem liver changes.  

 

ȼɔɝ. 2 Ɍ (Fig. 2 Ɍ) 

 

ȼɔɝ. 2 ɍ (Fig. 2 b) 

ȼɔɝ. 2.    ȻɚɝɘɑɜɞəɌɫ ȸȼȾ əɚɎɚɜɚɒɐɑəəɚɏɚ Ʉ., ɟɘɑɜɤɑɏɚ Ɏ ɎɚɓɜɌɝɞɑ 24 ɝɟɞɚɖ: Ɍ ð Ⱦ2-Ȯȴ, ɍ ð Ⱦ1-

Ȯȴ.  ȽɌɏɔɞɞɌɗɨəɌɫ ɛɜɚɑɖɢɔɫ.   

Ȱ Ȱɗɔɞɑɗɨəɚɝɞɨ ɛɚɝɘɑɜɞəɚɏɚ ɛɑɜɔɚɐɌ ð 12 ɣɌɝɚɎ 56 ɘɔəɟɞ (ɏɜɟɛɛɌ 3). Ȼɚɝɘɑɜɞəɧɑ ɔɓɘɑəɑəɔɫ ɛɑɣɑəɔ.  

Fig. 2.    Postmortem MRI of a newborn Sh, who died at the age of 24 days: a ð T2WI, b ð T1WI. Sagittal 

projection.   

The duration of the postmortem period is 12 hours and 56 mi nutes (group 3). Postmortem liver changes.  
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ȾɌɍɗɔɢɌ ʈ1. ȸȼȾ ɡɌɜɌɖɞɑɜɔɝɞɔɖɔ ɛɑɣɑəɔ ɟɘɑɜɤɔɡ əɚɎɚɜɚɒɐɑəəɧɡ Ɏ ɓɌɎɔɝɔɘɚ-

ɝɞɔ ɚɞ ɐɗɔɞɑɗɨəɚɝɞɔ ɛɚɝɘɑɜɞəɚɏɚ ɛɑɜɔɚɐɌ. 

ɻʨʫʧʧʘ 

1 2 3 4 5 6 7 8 

ɺʠʟʫʘʣʴʥʳʡ 

ʛʨʘʜʠʝʥʪ ʥʘ ʊ2, 

% 

58,3% 91,7% 40,0% 73,3% 64,3% 70,0% 80,0% 87,5% 

ɺʠʟʫʘʣʴʥʳʡ 

ʛʨʘʜʠʝʥʪ ʥʘ ʊ1, 

% 

66,7% 83,3% 60,0% 73,3% 85,7% 100% 80% 100% 

ʈʀʉ ʊ2 73,4Ñ15,1* 60,0Ñ20,1* 39,6Ñ9,8 53,2Ñ11,6* 53,6Ñ12,1 59,4Ñ11,2* 43,9Ñ9,4* 64,0Ñ22,8* 

ʈʀʉ ʊ1 217,6Ñ20,0* 244,7Ñ26,1* 185,8Ñ33,7* 210,3Ñ11,5* 193,8Ñ40,1* 329,6Ñ32,4* 259,0Ñ47,8* 266,7Ñ32,6* 

ʉʀʉ ʊ2 0,71Ñ0,03 0,75Ñ0,09 0,80Ñ0,04 0,74Ñ0,05 0,79Ñ0,05 0,73Ñ0,04 0,80Ñ0,04 0,74Ñ0,08 

ʉʀʉ ʊ1 0,63Ñ0,03 0,66Ñ0,03 0,79Ñ0,03 0,79Ñ0,03 0,80Ñ0,04 0,70Ñ0,02 0,76Ñ0,09 0,75Ñ0,03 

ʇʨʠʤʝʯʘʥʠʷ: ʈʀʉ ï ʨʘʟʥʦʩʪʴ ʟʥʘʯʝʥʠʡ ʠʥʪʝʥʩʠʚʥʦʩʪʝʡ ʩʠʛʥʘʣʘ ʚ ʥʠʞʝ- ʠ ʚʳʰʝʨʘʩʧʦʣʦʞʝʥʥʦʡ ʦʙʣʘʩʪʠ;  

ʉʀʉ ï ʩʦʦʪʥʦʰʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʝʡ ʩʠʛʥʘʣʘ ʚ ʚʳʰʝ- ʠ ʥʠʞʝʨʘʩʧʦʣʦʞʝʥʥʦʡ ʦʙʣʘʩʪʠ; * - ʟʥʘʯʠʤʦʩʪʴ ʨʘʟʣʠʯʠʡ  

ʀʉ ʚ ʚʳʰʝ- ʥʠʞʝʨʘʩʧʦʣʦʞʝʥʥʦʡ ʦʙʣʘʩʪʠ ʧʝʯʝʥʠ (p<0,05). 

    
 

 

ȼɔɝ. 3 Ɍ (Fig. 3 Ɍ) 

 

ȼɔɝ. 3 ɍ (Fig. 3 b) 

ȼɔɝ. 3.      ȻɚɝɘɑɜɞəɌɫ ȸȼȾ əɚɎɚɜɚɒɐɑəəɚɏɚ ȭ., ɟɘɑɜɤɑɏɚ Ɏ ɎɚɓɜɌɝɞɑ 1 ɝɟɞɖɔ 34 ɘɔəɟɞɧ: Ɍ ð Ⱦ2-

Ȯȴ, ɍ ð Ⱦ1-Ȯȴ.  ȽɌɏɔɞɞɌɗɨəɌɫ ɛɜɚɑɖɢɔɫ.  

Ȱɗɔɞɑɗɨəɚɝɞɨ ɛɚɝɘɑɜɞəɚɏɚ ɛɑɜɔɚɐɌ ð 62 ɣɌɝɌ 18 ɘɔəɟɞ (ɏɜɟɛɛɌ 8). Ȼɚɝɘɑɜɞəɧɑ ɔɓɘɑəɑəɔɫ ɛɑɣɑəɔ.  

Fig. 3.   Postmortem MRI of a newborn B, who died at the age of 1 day 34 minutes: a ð T2WI, b ð T1WI. 

Sagittal projection.  

The duration of the postmortem period is 62 hours and 18 minutes (group 8). Postmortem liver changes.  
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ɝɘɑɜɞɔ ɔ ɚɝəɚɎəɧɡ ɝɞɜɟɖɞɟɜəɧɡ ɔɓɘɑəɑəɔɕ 

ɛɜɚɎɚɐɔɗɔ ɛɜɔ ɛɚɝɗɑɐɟɪɥɑɘ ɛɌɞɚɗɚɏɚ-

ɌəɌɞɚɘɔɣɑɝɖɚɘ Ɏɝɖɜɧɞɔɔ ɝ ɘɔɖɜɚɝɖɚɛɔɣɑ-

ɝɖɔɘ ɔɓɟɣɑəɔɑɘ ɏɔɝɞɚɗɚɏɔɣɑɝɖɔɡ ɛɜɑɛɌɜɌ-

ɞɚɎ, ɚɖɜɌɤɑəəɧɡ ɏɑɘɌɞɚɖɝɔɗɔəɚɘ ɔ ɩɚɓɔəɚɘ.  

ȽɞɌɞɔɝɞɔɣɑɝɖɟɪ ɚɍɜɌɍɚɞɖɟ ɛɚɗɟɣɑə-

əɧɡ ɐɌəəɧɡ ɛɜɚɎɚɐɔɗɔ Ɏ ɛɜɚɏɜɌɘɘɑ 

Statistica 10.0 (StatSoft, Inc.) ɝ ɚɛɜɑɐɑɗɑəɔɑɘ 

ɝɜɑɐəɑɏɚ ɓəɌɣɑəɔɫ, ɝɞɌəɐɌɜɞəɚɏɚ ɚɞɖɗɚəɑ-

əɔɫ, ɚɤɔɍɖɔ ɝɜɑɐəɑɏɚ. ȳɌ ɝɞɌɞɔɝɞɔɣɑɝɖɔ 

ɓəɌɣɔɘɚɑ ɛɜɔəɔɘɌɗɚɝɨ ɓəɌɣɑəɔɑ ɛɜɔ p<0.05. 

ȼɑɓɟɗɨɞɌɞɧ. 

Ȼɜɔ ɎɔɓɟɌɗɨəɚɘ ɌəɌɗɔɓɑ ȸȼ-ɞɚɘɚɏɜɌɘɘ 

Ɏ ɍɚɗɨɤɑɕ ɣɌɝɞɔ əɌɍɗɪɐɑəɔɕ ɚɍɜɌɥɌɗɌ əɌ 

ɝɑɍɫ ɎəɔɘɌəɔɑ ɜɌɓɗɔɣəɌɫ ɝɞɑɛɑəɨ ɎɧɜɌɒɑə-

əɚɝɞɔ ɔəɞɑəɝɔɎəɚɝɞɔ ȸȼ-ɝɔɏəɌɗɌ ɝ əɌɗɔɣɔɑɘ 

ɑɏɚ ɏɜɌɐɔɑəɞɌ Ɏ Ɏɧɤɑ ɔ əɔɒɑ ɜɌɝɛɚɗɚɒɑəəɚɕ 

ɚɍɗɌɝɞɔ ɛɑɣɑəɔ Ɏ ɛɚɗɚɒɑəɔɔ ɞɑɗɌ ɗɑɒɌ əɌ 

ɝɛɔəɑ, ɣɞɚ Ɏ ɍɚɗɨɤɔəɝɞɎɑ əɌɍɗɪɐɑəɔɕ ɝɚɚɞ-

ɎɑɞɝɞɎɚɎɌɗɚ ɎɑəɞɜɌɗɨəɚɕ ɔ ɐɚɜɓɌɗɨəɚɕ ɣɌɝɞɔ 

ɚɜɏɌəɌ, ɟɘɑɜɤɔɡ əɚɎɚɜɚɒɐɑəəɧɡ. Ȼɜɔ ɩɞɚɘ 

ɎɧɜɌɒɑəəɚɝɞɨ ɐɌəəɚɏɚ ɏɜɌɐɔɑəɞɌ ɔ, ɝɚɚɞɎɑɞ-

ɝɞɎɑəəɚ, ɑɏɚ ɏɜɌəɔɢɧ ɚɞɗɔɣɌɗɌɝɨ ɛɜɔ ɜɌɓ-

ɗɔɣəɧɡ ɜɑɒɔɘɌɡ ɝɖɌəɔɜɚɎɌəɔɫ ɔ Ɏ ɏɜɟɛɛɌɡ ɝ 

ɜɌɓɗɔɣəɚɕ ɐɌɎəɚɝɞɨɪ ɝɘɑɜɞɔ (ɜɔɝ. 1 - 3). 

ȹɌɗɔɣɔɑ ɏɜɌɐɔɑəɞɌ ɚɞɘɑɣɌɗɚɝɨ ɣɌɥɑ əɌ Ⱦ1-

Ȯȴ ɛɚ ɝɜɌɎəɑəɔɪ ɝ Ⱦ2-Ȯȴ (ɞɌɍɗ. ʈ1). 

ȹɌɍɗɪɐɌɑɘɧɑ əɌ ɞɚɘɚɏɜɌɘɘɌɡ ɎɔɓɟɌɗɨ-

əɧɑ ɚɞɗɔɣɔɫ əɌɤɗɔ ɝɎɚɑ ɚɞɜɌɒɑəɔɑ ɔ ɛɜɔ  

 

ɖɚɗɔɣɑɝɞɎɑəəɚɕ ɚɢɑəɖɑ ɔəɞɑəɝɔɎəɚɝɞɑɕ ȸȼ-

ɝɔɏəɌɗɌ Ɏ Ɏɧɤɑ- ɔ əɔɒɑɜɌɝɛɚɗɚɒɑəəɚɕ ɚɍ-

ɗɌɝɞɔ ɛɑɣɑəɔ Ɏ ɛɚɗɚɒɑəɔɔ ɞɑɗɌ ɗɑɒɌ əɌ 

ɝɛɔəɑ (ɞɌɍɗ. ʈ1). ȾɌɖ, ɚɞəɚɤɑəɔɫ ɝɜɑɐəɔɡ 

ɓəɌɣɑəɔɕ ɔəɞɑəɝɔɎəɚɝɞɑɕ ɝɔɏəɌɗɌ Ɏ Ɏɧɤɑ-

ɜɌɝɛɚɗɚɒɑəəɚɕ ɣɌɝɞɔ ɛɑɣɑəɔ ɖ ɌəɌɗɚɏɔɣəɧɘ 

ɓəɌɣɑəɔɫɘ Ɏ əɔɒɑɜɌɝɛɚɗɚɒɑəəɚɕ ɣɌɝɞɔ ɛɑ-

ɣɑəɔ Ɏ ɛɚɗɚɒɑəɔɔ ɞɑɗɌ ɗɑɒɌ əɌ ɝɛɔəɑ Ɏɚ 

Ɏɝɑɡ ɏɜɟɛɛɌɡ ɍɧɗɔ ɘɑəɨɤɑ 1 ɝ ɍɚɗɑɑ əɔɓɖɔɘɔ 

ɟɜɚɎəɫɘɔ əɌ Ⱦ1-Ȯȴ. 

Ȼɜɔ ɩɞɚɘ ɎəɟɞɜɔɛɑɣɑəɚɣəɌɫ ɜɌɓəɔɢɌ 

ɝɜɑɐəɔɡ ɓəɌɣɑəɔɕ ɔəɞɑəɝɔɎəɚɝɞɑɕ ɝɔɏəɌɗɌ 

əɌ Ⱦ1-Ȯȴ ɎɌɜɨɔɜɚɎɌɗɌ ɚɞ 185,8 ɐɚ 329,6, Ɍ əɌ 

Ⱦ2-Ȯȴ ð ɚɞ 39,6 ɐɚ 73,4. ȹɌɔɍɚɗɨɤɔɑ ɓəɌɣɑ-

əɔɫ ɜɌɓəɔɢɧ ɖɚɗɔɣɑɝɞɎɑəəɧɡ ɛɚɖɌɓɌɞɑɗɑɕ 

ɓɌɜɑɏɔɝɞɜɔɜɚɎɌəɧ Ɏ ɏɜɟɛɛɌɡ ɝ ɐɌɎəɚɝɞɨɪ 

ɛɚɝɘɑɜɞəɚɏɚ ɛɑɜɔɚɐɌ ɍɚɗɑɑ 36 ɣɌɝɚɎ.  ȮɌɒəɚ, 

ɣɞɚ Ɏ ɍɚɗɨɤɔəɝɞɎɑ Ɏɧɐɑɗɑəəɧɡ ɏɜɟɛɛ Ɏəɟɞ-

ɜɔɛɑɣɑəɚɣəɌɫ ɜɌɓəɔɢɌ ɍɧɗɌ ɝɞɌɞɔɝɞɔɣɑɝɖɔ 

ɓəɌɣɔɘɚɕ (p<0,05).  

ȼɌɝɝɣɔɞɌəəɧɑ ɝɜɑɐəɔɑ ɓəɌɣɑəɔɫ ȸȼȾ 

ɛɚɖɌɓɌɞɑɗɫ ɛɚɝɘɑɜɞəɚɏɚ ɝɚɝɞɚɫəɔɫ ɛɑɣɑəɔ Ɏɚ 

Ɏɝɑɡ ɏɜɟɛɛɌɡ ɔɘɑɗɔ ɍțɗɨɤɔɑ ɓəɌɣɑəɔɫ Ɏ əɔ-

ɒɑ ɜɌɝɛɚɗɚɒɑəəɚɕ ɚɍɗɌɝɞɔ ɛɑɣɑəɔ ɛɚ ɝɜɌɎ-

əɑəɔɪ ɝ Ɏɧɤɑ ɜɌɝɛɚɗɚɒɑəəɚɕ (ɜɔɝ. 4). 

ȹɌɔɍɚɗɨɤɔɑ ɓəɌɣɑəɔɫ ɜɌɓəɔɢɧ ɟɝɞɌəɚɎɗɑəɧ 

Ɏ ɏɜɟɛɛɑ 1 (ɝ ɐɌɎəɚɝɞɨɪ ɝɘɑɜɞɔ ɐɚ 6 ɣ): 

59,2% əɌ Ⱦ1-Ȯȴ ɔ 55,6% Ⱦ2-Ȯȴ (p<0,05). Ȯ 

ɏɜɟɛɛɑ 2 (ɝ ɐɌɎəɚɝɞɨɪ ɝɘɑɜɞɔ 6-12 ɣ) ɛɚ 

 

ȼɔɝ. 4 Ɍ (Fig. 4 Ɍ) 

 

ȼɔɝ. 4 ɍ (Fig. 4 b) 

ȼɔɝ. 4.     ȰɔɌɏɜɌɘɘɧ. 

ȳəɌɣɑəɔɫ ȸȼȾ ɛɚɖɌɓɌɞɑɗɑɕ ɝɚɝɞɚɫəɔɫ Ɏ Ɏɧɤɑ- (Ɏɑɜɡ) ɔ əɔɒɑɜɌɝɛɚɗɚɒɑəəɚɕ (əɔɓ) ɚɍɗɌɝɞɔ ɛɑɣɑəɔ əɌ Ⱦ2-

Ȯȴ (Ɍ) ɔ Ⱦ1-Ȯȴ (ɍ).  

Ⱥɝɨ Ɍɍɝɢɔɝɝ ð ɏɜɟɛɛɧ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɐɗɔɞɑɗɨəɚɝɞɔ ɛɚɝɘɑɜɞəɚɏɚ ɛɑɜɔɚɐɌ. Ⱥɝɨ ɚɜɐɔəɌɞ ð ɓəɌɣɑəɔɫ 

ȸȼȾ ɛɚɖɌɓɌɞɑɗɑɕ ɝɚɝɞɚɫəɔɫ (ɟ.ɑ.).  

Fig. 4.   Diagrams . 

MRI values of the index of the postmortem state of the upper and lower regions of the liver at T2 -WI (a) and 

T1-WI (ɍ). 

The axis of the abscissa - the groups, depending on the duration of the postmortem period. The ordinate axis 

- the values  of MRI index of the postmortem state (conventional units).  
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ɝɜɌɎəɑəɔɪ ɝ ɏɜɟɛɛɚɕ 1 ɚɞɘɑɣɌɗɚɝɨ ɝəɔɒɑəɔɑ 

ɝɜɑɐəɔɡ ɓəɌɣɑəɔɕ ȸȼȾ ɛɚɖɌɓɌɞɑɗɫ ɛɚɝɘɑɜɞ-

əɚɏɚ ɝɚɝɞɚɫəɔɫ əɌ Ⱦ2-Ȯȴ (əɌ 9,1% ɔ 23,7% 

ɝɚɚɞɎɑɞɝɞɎɑəəɚ Ɏ Ɏɧɤɑ- ɔ əɔɒɑɜɌɝɛɚɗɚɒɑə-

əɚɕ ɚɍɗɌɝɞɔ ɛɑɣɑəɔ) ɔ, əɌɚɍɚɜɚɞ, əɑɍɚɗɨɤɚɑ 

ɛɚɎɧɤɑəɔɑ ð əɌ Ⱦ1-Ȯȴ (əɌ 5,0% ɔ 1,4% ɝɚɚɞ-

ɎɑɞɝɞɎɑəəɚ Ɏ Ɏɧɤɑ- ɔ əɔɒɑɜɌɝɛɚɗɚɒɑəəɚɕ 

ɚɍɗɌɝɞɔ ɛɑɣɑəɔ). Ȯ ɏɜɟɛɛɑ 3 (ɝ ɐɌɎəɚɝɞɨɪ 

ɝɘɑɜɞɔ 12-18 ɣ) əɌ Ⱦ2-Ȯȴ əɌɍɗɪɐɌɗɚɝɨ ɐɌɗɨ-

əɑɕɤɑɑ ɝəɔɒɑəɔɑ ɝɜɑɐəɔɡ ɓəɌɣɑəɔɕ ȸȼȾ ɛɚ-

ɖɌɓɌɞɑɗɫ ɛɚɝɘɑɜɞəɚɏɚ ɝɚɝɞɚɫəɔɫ ɛɚ ɝɜɌɎəɑ-

əɔɪ ɝ ɛɚɖɌɓɌɞɑɗɫɘɔ ɏɜɟɛɛɧ 2 əɌ 31,6% ɔ 

33,3% ɝɚɚɞɎɑɞɝɞɎɑəəɚ Ɏ Ɏɧɤɑ- ɔ əɔɒɑɜɌɝɛɚ-

ɗɚɒɑəəɚɕ ɚɍɗɌɝɞɔ ɛɑɣɑəɔ). ȹɌ Ⱦ1-Ȯȴ Ɏ ɏɜɟɛ-

ɛɑ 3 ɞɌɖɒɑ ɚɞɘɑɣɌɗɚɝɨ ɝəɔɒɑəɔɑ ɝɜɑɐəɔɡ 

ɓəɌɣɑəɔɕ ȸȼȾ ɛɚɖɌɓɌɞɑɗɫ, əɚ ɎɧɜɌɒɑəəɚɑ Ɏ 

ɜɌɓɗɔɣəɚɕ ɝɞɑɛɑəɔ: əɌ 18,3% Ɏ əɔɒɑɜɌɝɛɚ 

ɗɚɒɑəəɚɕ ɚɍɗɌɝɞɔ ɔ ɗɔɤɨ əɌ 1,1% Ɏ Ɏɧɤɑ-

ɜɌɝɛɚɗɚɒɑəəɚɕ ɚɍɗɌɝɞɔ ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɛɚ-

ɖɌɓɌɞɑɗɫɘɔ ɏɜɟɛɛɧ 2. ȰɌɗɨəɑɕɤɑɑ ɟɎɑɗɔɣɑ-

əɔɑ ɐɗɔɞɑɗɨəɚɝɞɔ ɛɚɝɘɑɜɞəɚɏɚ ɛɑɜɔɚɐɌ ɡɌ-

ɜɌɖɞɑɜɔɓɚɎɌɗɚɝɨ ɎɚɗəɚɚɍɜɌɓəɧɘɔ ɔɓɘɑəɑəɔ-

ɫɘɔ ɝɜɑɐəɔɡ ɓəɌɣɑəɔɕ ȸȼȾ ɛɚɖɌɓɌɞɑɗɫ ɛɚ-

ɝɘɑɜɞəɚɏɚ ɝɚɝɞɚɫəɔɫ. ȹɌ Ⱦ2-Ȯȴ ɓəɌɣɑəɔɫ 

ȸȼȾ ɛɚɖɌɓɌɞɑɗɫ ɚɞɖɗɚəɫɗɔɝɨ ɚɞ ɛɚɖɌɓɌɞɑɗɑɕ 

ɛɜɑɐɧɐɟɥɑɕ ɏɜɟɛɛɧ Ɏ ɛɜɑɐɑɗɌɡ ɚɞ 0,1% (Ɏ 

ɏɜɟɛɛɑ 8) ɐɚ 20,5% (Ɏ ɏɜɟɛɛɑ 7). Ȼɜɔ ɩɞɚɘ 

ɘɔəɔɘɌɗɨəɧɑ ɓəɌɣɑəɔɫ ȸȼȾ ɛɚɖɌɓɌɞɑɗɫ ɛɚ-

ɝɘɑɜɞəɚɏɚ ɝɚɝɞɚɫəɔɫ ɛɑɣɑəɔ əɌ Ⱦ2-Ȯȴ ɟɝɞɌ-

əɚɎɗɑəɧ Ɏ ɏɜɟɛɛɑ 6, ɞɚ ɑɝɞɨ Ɏ əɌɍɗɪɐɑəɔɫɡ ɝ 

ɐɌɎəɚɝɞɨɪ ɝɘɑɜɞɔ 36-48 ɣ (ɜɔɝ. 4 Ɍ), Ɍ əɌ Ⱦ1-

Ȯȴ ð Ɏ ɏɜɟɛɛɑ 8 ɝ ɐɌɎəɚɝɞɨɪ ɝɘɑɜɞɔ 60-72 ɣ 

(ɜɔɝ. 4 ɍ).         

Ȼɜɔ ɎɔɓɟɌɗɨəɚɘ ɌəɌɗɔɓɑ ȸȼ-ɞɚɘɚɏɜɌɘɘ 

ɗɑɏɖɔɡ əɌɗɔɣɔɑ ɏɜɌɐɔɑəɞɌ ɔ, ɝɚɚɞɎɑɞɝɞɎɑəəɚ, 

ɏɜɌəɔɢɧ ɔəɞɑəɝɔɎəɚɝɞɑɕ ȸȼȾ ɝɔɏəɌɗɌ Ɏ Ɏɧ-

ɤɑ- ɔ əɔɒɑɜɌɝɛɚɗɚɒɑəəɚɕ ɚɍɗɌɝɞɔ Ɏ ɛɚɗɚ-

ɒɑəɔɔ ɞɑɗɌ ɗɑɒɌ əɌ ɝɛɔəɑ ɚɞɘɑɣɌɗɚɝɨ əɑ-

ɝɖɚɗɨɖɚ ɜɑɒɑ, ɣɑɘ Ɏ ɛɑɣɑəɔ (ɜɔɝ. 5 - 7): ɝɚɚɞ-

ɎɑɞɝɞɎɑəəɚ 62,1% ɛɜɚɞɔɎ 78,2% ɝɗɟɣɌɑɎ əɌ 

Ⱦ2-Ȯȴ ɔ 63,1% ɛɜɚɞɔɎ 67,3% ɝɗɟɣɌɑɎ əɌ Ⱦ1-

Ȯȴ (ɞɌɍɗ. ʈ2). Ȼɜɔ ɩɞɚɘ ɍɚɗɑɑ ɎɧɜɌɒɑəəɧɕ 

ɏɜɌɐɔɑəɞ əɌɍɗɪɐɌɗɝɫ ɞɌɖ ɒɑ, ɖɌɖ ɔ Ɏ ɛɑɣɑəɔ, 

ɣɑɜɑɓ 36 ɣ ɝ ɘɚɘɑəɞɌ ɖɚəɝɞɌɞɌɢɔɔ ɝɘɑɜɞɔ.      

Ȯ ɜɑɓɟɗɨɞɌɞɑ ɖɚɗɔɣɑɝɞɎɑəəɚɕ ɚɢɑəɖɔ 

ɔəɞɑəɝɔɎəɚɝɞɑɕ ɝɔɏəɌɗɌ ɟɝɞɌəɚɎɗɑəɚ, ɣɞɚ 

ɝɚɚɞəɚɤɑəɔɑ ɔəɞɑəɝɔɎəɚɝɞɑɕ ɝɔɏəɌɗɌ Ɏ Ɏɧ-

ɤɑ- ɔ əɔɒɑɜɌɝɛɚɗɚɒɑəəɚɕ ɚɍɗɌɝɞɔ ɗɑɏɖɔɡ 

ɍɧɗɔ ɘɑəɨɤɑ 1 Ɏɚ Ɏɝɑɡ ɏɜɟɛɛɌɡ əɌ Ⱦ1-Ȯȴ ɔ 

ɞɚɗɨɖɚ Ɏ ɏɜɟɛɛɌɡ 1 (ɝ ɐɌɎəɚɝɞɨɪ ɝɘɑɜɞɔ ɐɚ 6 

ɣ) ɔ 8 (ɝ ɐɌɎəɚɝɞɨɪ ɝɘɑɜɞɔ ɍɚɗɑɑ 60 ɣ) əɌ Ⱦ2-

Ȯȴ (ɞɌɍɗ. ʈ2).  

Ȯ ɝɎɚɪ ɚɣɑɜɑɐɨ, ɎəɟɞɜɔɗɑɏɚɣəɌɫ ɜɌɓəɔ-

ɢɌ (ɜɌɓəɚɝɞɨ) ɝɜɑɐəɔɡ ɓəɌɣɑəɔɕ ɔəɞɑəɝɔɎəɚ-

ɝɞɑɕ ɝɔɏəɌɗɌ Ɏ əɔɒɑ- ɔ ɎɧɤɑɜɌɝɛɚɗɚɒɑəəɚɕ 

ɚɍɗɌɝɞɔ əɌ Ⱦ1-Ȯȴ ɎɌɜɨɔɜɚɎɌɗɌ ɚɞ 33,4 ɐɚ 

153,6. ȹɌ Ⱦ2-Ȯȴ ɜɌɓəɚɝɞɨ ɓəɌɣɑəɔɕ ɍɧɗɌ 

ɘɑəɨɤɑ (ɚɞ 0,1 ɐɚ 62,8), əɚ ɖɌɖ ɘɧ Ɏɧɤɑ ɟɖɌ-

ɓɌɗɔ, Ɏ 6 ɏɜɟɛɛɌɡ ɍɚɗɑɑ Ɏɧɝɚɖɔɑ ɓəɌɣɑəɔɫ 

ɜɑɏɔɝɞɜɔɜɚɎɌɗɔɝɨ Ɏ ɎɧɤɑɜɌɝɛɚɗɚɒɑəəɚɕ ɚɍ-

ɗɌɝɞɔ ɛɚ ɝɜɌɎəɑəɔɪ ɝ əɔɒɑɜɌɝɛɚɗɚɒɑəəɚɕ 

ɚɍɗɌɝɞɨɪ ɗɑɏɖɔɡ. ȹɌɔɍɚɗɨɤɔɑ ɓəɌɣɑəɔɫ ɜɌɓ-

əɔɢɧ ɖɚɗɔɣɑɝɞɎɑəəɧɡ ɛɚɖɌɓɌɞɑɗɑɕ ɓɌɜɑɏɔ-

ɝɞɜɔɜɚɎɌəɧ əɌ Ⱦ1-Ȯȴ Ɏ ɏɜɟɛɛɌɡ ɝ ɐɌɎəɚɝɞɨɪ  

 

ȼɔɝ. 5 Ɍ (Fig. 5 Ɍ) 

 

ȼɔɝ. 5 ɍ (Fig. 5 b) 

ȼɔɝ. 5.     ȻɚɝɘɑɜɞəɌɫ ȸȼȾ əɚɎɚɜɚɒɐɑəəɚɏɚ ȸ., ɟɘɑɜɤɑɏɚ Ɏ ɎɚɓɜɌɝɞɑ 5 ɝɟɞɚɖ 15 ɣɌɝɚɎ 45 ɘɔ-

əɟɞ: Ɍ ð Ⱦ2-Ȯȴ, ɍ ð Ⱦ1-Ȯȴ.  ȽɌɏɔɞɞɌɗɨəɌɫ ɛɜɚɑɖɢɔɫ.  

Ȱɗɔɞɑɗɨəɚɝɞɨ ɛɚɝɘɑɜɞəɚɏɚ ɛɑɜɔɚɐɌ ð 5 ɣɌɝɚɎ 31 ɘɔəɟɞ (ɏɜɟɛɛɌ 1). Ȼɚɝɘɑɜɞəɧɑ ɔɓɘɑəɑəɔɫ ɗɑɏɖɔɡ.  

Fig. 5.   Postmortem MRI of a newborn M, who died at the age of 5 days 15 hours 45 minutes: a ð 

T2WI, b ð T1WI. Sagittal projection.  

The duration of the postmortem period is 5 hours and 31 minutes (group 1). Postmortem lung changes.  
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ȼɔɝ. 6 Ɍ (Fig. 6 Ɍ) 

 

ȼɔɝ. 6 ɍ (Fig. 6 b) 

ȼɔɝ. 6.    ȻɚɝɘɑɜɞəɌɫ ȸȼȾ əɚɎɚɜɚɒɐɑəəɚɏɚ ȸ., ɟɘɑɜɤɑɏɚ Ɏ ɎɚɓɜɌɝɞɑ 5 ɝɟɞɚɖ 7 ɣɌɝɚɎ 40 ɘɔəɟɞ: 

Ɍ ð Ⱦ2-Ȯȴ, ɍ ð Ⱦ1-Ȯȴ.  ȽɌɏɔɞɞɌɗɨəɌɫ ɛɜɚɑɖɢɔɫ.   

Ȱɗɔɞɑɗɨəɚɝɞɨ ɛɚɝɘɑɜɞəɚɏɚ ɛɑɜɔɚɐɌ ð 17 ɣɌɝɚɎ 43 ɘɔəɟɞ (ɏɜɟɛɛɌ 3). Ȼɚɝɘɑɜɞəɧɑ ɔɓɘɑəɑəɔɫ ɗɑɏɖɔɡ.  

Fig. 6.    Postmortem MRI of a newborn M, who died at the age of 5 days 7 hours 40 minutes: a ð T2WI, 

b ð T1WI. Sagittal projection.  

The duration of the postmortem period is 17 hours and 43 minutes (group 3). Postmortem lung changes.  

 

ȼɔɝ. 7 Ɍ (Fig. 7 Ɍ) 

 

ȼɔɝ. 7 ɍ (Fig. 7 b) 

ȼɔɝ. 7.      ȻɚɝɘɑɜɞəɌɫ ȸȼȾ əɚɎɚɜɚɒɐɑəəɚɏɚ ȶ., ɟɘɑɜɤɑɏɚ Ɏ ɎɚɓɜɌɝɞɑ 5 ɝɟɞɚɖ 23 ɣɌɝɌ 36 ɘɔ-

əɟɞ: Ɍ ð Ⱦ2-Ȯȴ, ɍ ð Ⱦ1-Ȯȴ.  ȽɌɏɔɞɞɌɗɨəɌɫ ɛɜɚɑɖɢɔɫ.   

Ȱɗɔɞɑɗɨəɚɝɞɨ ɛɚɝɘɑɜɞəɚɏɚ ɛɑɜɔɚɐɌ ð 61 ɣɌɝ 38 ɘɔəɟɞ (ɏɜɟɛɛɌ 8). Ȼɚɝɘɑɜɞəɧɑ ɔɓɘɑəɑəɔɫ ɗɑɏɖɔɡ.  

Fig. 7.    Postmortem MRI of a newborn K, who died at the age of 5 days 23 hours 36 minutes: a ð 

T2WI, b ð T1WI. Sagittal projection.   

The duration of the postmortem period is 61 hours and 38 minutes (group 8). Postmortem lung changes.  
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ɛɚɝɘɑɜɞəɚɏɚ ɛɑɜɔɚɐɌ ɍɚɗɑɑ 18 ɣɌɝɚɎ. ȺɐəɌɖɚ 

Ɏ ɚɞɗɔɣɔɑ ɚɞ ɛɑɣɑəɔ ɎəɟɞɜɔɗɑɏɚɣəɌɫ ɜɌɓəɔɢɌ 

ɔəɞɑəɝɔɎəɚɝɞɑɕ ȸȼ-ɝɔɏəɌɗɌ Ɏɚ Ɏɝɑɡ ɏɜɟɛɛɌɡ 

ɍɧɗɌ ɝɞɌɞɔɝɞɔɣɑɝɖɔ əɑ ɓəɌɣɔɘɚɕ (p>0,05). 

ȼɌɝɝɣɔɞɌəəɧɑ ɓəɌɣɑəɔɫ ȸȼȾ ɛɚɖɌɓɌɞɑ-

ɗɫ ɛɚɝɘɑɜɞəɚɏɚ ɝɚɝɞɚɫəɔɫ ɗɑɏɖɔɡ ɚɞɗɔɣɌɗɔɝɨ 

ɘɑəɑɑ ɎɧɜɌɒɑəəɧɘ ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɛɚɖɌɓɌ-

ɞɑɗɫɘɔ ɛɑɣɑəɔ ɡɌɜɌɖɞɑɜɚɘ ɎɧɫɎɗɑəəɧɡ ɔɓ-

ɘɑəɑəɔɕ, ɖɌɖ Ɏ ɜɌɓɗɔɣəɧɡ ɚɍɗɌɝɞɫɡ ɗɑɏɖɔɡ,  

ɞɌɖ ɔ Ɏ ɔɝɝɗɑɐɚɎɌəəɧɡ ɏɜɟɛɛɌɡ Ɏ ɓɌɎɔɝɔɘɚ-

ɝɞɔ ɚɞ ɐɗɔɞɑɗɨəɚɝɞɔ ɛɚɝɘɑɜɞəɚɏɚ ɛɑɜɔɚɐɌ 

(ɜɔɝ. 8). ȾɌɖ, əɌɔɍɚɗɨɤɔɑ ɓəɌɣɑəɔɫ Ɏəɟɞ-

ɜɔɚɜɏɌəəɚɕ ɜɌɓəɔɢɧ ȸȼȾ ɛɚɖɌɓɌɞɑɗɑɕ 

əɌɍɗɪɐɌɗɔɝɨ əɌ Ⱦ1-Ȯȴ (30,3%) Ɏ ɏɜɟɛɛɑ 4 (ɝ 

ɐɌɎəɚɝɞɨɪ ɝɘɑɜɞɔ 18-24 ɣ), Ɍ əɌ Ⱦ2-Ȯȴ 

(16,3%) ð Ɏ ɏɜɟɛɛɑ 6 (ɝ ɐɌɎəɚɝɞɨɪ ɝɘɑɜɞɔ 36-

48 ɣ). ȴɓɘɑəɑəɔɫ ɝɜɑɐəɔɡ ɓəɌɣɑəɔɕ ȸȼȾ ɛɚ-

ɖɌɓɌɞɑɗɫ ɛɚɝɘɑɜɞəɚɏɚ ɝɚɝɞɚɫəɔɫ ɗɑɏɖɔɡ Ɏ ɓɌ-

Ɏɔɝɔɘɚɝɞɔ ɚɞ ɐɗɔɞɑɗɨəɚɝɞɔ ɛɚɝɘɑɜɞəɚɏɚ ɛɑ-

ɜɔɚɐɌ əɌ Ⱦ2-Ȯȴ ɔ Ⱦ1-Ȯȴ əɚɝɔɗɔ ɎɚɗəɚɚɍɜɌɓ-

əɧɕ ɡɌɜɌɖɞɑɜ ɝ ɞɑəɐɑəɢɔɑɕ ɖ ɝəɔɒɑəɔɪ ɛɚ 

ɘɑɜɑ ɟɎɑɗɔɣɑəɔɫ ɐɌɎəɚɝɞɔ ɝɘɑɜɞɔ. ȹɌ Ⱦ2-Ȯȴ 

ɓəɌɣɑəɔɫ ȸȼȾ ɛɚɖɌɓɌɞɑɗɫ ɛɚɝɘɑɜɞəɚɏɚ ɝɚ-

ɝɞɚɫəɔɫ ɚɞɖɗɚəɫɗɔɝɨ ɚɞ ɛɚɖɌɓɌɞɑɗɑɕ ɛɜɑɐɧ-

ɐɟɥɑɕ ɏɜɟɛɛɧ Ɏ ɛɜɑɐɑɗɌɡ ɚɞ 0,6% (Ɏ ɏɜɟɛɛɑ 

6) ɐɚ 44,5% (Ɏ ɏɜɟɛɛɑ 8), əɌ Ⱦ1-Ȯȴ ð ɚɞ 0,7 (Ɏ 

ɏɜɟɛɛɑ 8) ɐɚ 21,6 (Ɏ ɏɜɟɛɛɑ 7). Ȼɜɔ ɩɞɚɘ ɘɔ-

əɔɘɌɗɨəɧɑ ɓəɌɣɑəɔɫ ȸȼȾ ɛɚɖɌɓɌɞɑɗɫ ɟɝɞɌ-

əɚɎɗɑəɧ Ɏ ɏɜɟɛɛɑ 6 (ɝ ɐɌɎəɚɝɞɨɪ ɝɘɑɜɞɔ 36-

48 ɣ): əɌ Ⱦ2-Ȯȴ əɌ 26,9% ɔ 43,2% ɘɑəɨɤɑ 

ɛɚɖɌɓɌɞɑɗɑɕ ɏɜɟɛɛɧ 1 Ɏ Ɏɧɤɑ- ɔ əɔɒɑɜɌɝɛɚ-

ɗɚɒɑəəɚɕ ɚɍɗɌɝɞɔ ɗɑɏɖɔɡ ɝɚɚɞɎɑɞɝɞɎɑəəɚ 

(p<0,05) (ɜɔɝ. 8Ɍ), əɌ Ⱦ1-Ȯȴ əɌ 28,6% ɔ 25,8% 

ɝɚɚɞɎɑɞɝɞɎɑəəɚ (p<0,05) (ɜɔɝ. 8 ɍ).         

Ƚɗɑɐɟɑɞ ɚɞɘɑɞɔɞɨ, ɣɞɚ ɝɟɥɑɝɞɎɟɪɥɔɑ 

ɚɜɏɌəɔɓɌɢɔɚəəɧɑ ɔ ɞɑɡəɔɣɑɝɖɔɑ ɛɜɚɢɑɐɟɜɧ, 

ɛɜɑɐɤɑɝɞɎɟɪɥɔɑ ɛɌɞɚɗɚɏɚɌəɌɞɚɘɔɣɑɝɖɚɘɟ 

Ɏɝɖɜɧɞɔɪ, ɓɌəɔɘɌɪɞ ɚɛɜɑɐɑɗɑəəɧɕ ɔəɞɑɜ-

ɎɌɗ Ɏɜɑɘɑəɔ ɘɑɒɐɟ ȸȼȾ ɔ Ɍɟɞɚɛɝɔɑɕ, ɣɞɚ əɑ 

ɛɚɓɎɚɗɫɑɞ ɛɜɚɎɑɝɞɔ ɣɑɞɖɚɑ ɝɚɛɚɝɞɌɎɗɑəɔɑ 

ɎɧɫɎɗɫɑɘɧɡ ɛɜɔ ɛɚɝɘɑɜɞəɚɕ ȸȼȾ ɔɓɘɑəɑəɔɕ 

ɝ ɜɑɓɟɗɨɞɌɞɌɘɔ ɛɌɞɚɗɚɏɚɌəɌɞɚɘɔɣɑɝɖɚɏɚ 

Ɏɝɖɜɧɞɔɫ Ɏ ɖɌɒɐɚɘ ɖɚəɖɜɑɞəɚɘ əɌɍɗɪɐɑ-

əɔɔ. Ⱦɑɘ əɑ ɘɑəɑɑ, əɌ ɚɝəɚɎɌəɔɔ ɘɔɖɜɚɝɖɚ-

ɛɔɣɑɝɖɚɏɚ ɔɓɟɣɑəɔɫ ɛɜɑɛɌɜɌɞɚɎ ɚɍɜɌɓɢɚɎ 

ɞɖɌəɔ Ɏɧɤɑ- ɔ əɔɒɑ ɜɌɝɛɚɗɚɒɑəəɚɕ ɚɍɗɌɝɞɔ 

ɛɑɣɑəɔ ɔ ɗɑɏɖɔɡ əɌɘɔ ɍɧɗɔ ɎɧɫɎɗɑəɧ ɔɓɘɑ-

əɑəɔɫ, ɎɧɜɌɒɑəəɚɝɞɨ ɖɚɞɚɜɧɡ ɓɌɎɔɝɑɗɌ ɚɞ 

ɐɗɔɞɑɗɨəɚɝɞɔ ɛɚɝɘɑɜɞəɚɏɚ ɛɑɜɔɚɐɌ.  

ȹɌɔɍɚɗɑɑ ɓɌɘɑɞəɧɘ ɏɔɝɞɚɗɚɏɔɣɑɝɖɔɘ 

ɛɜɔɓəɌɖɚɘ ɛɚɝɘɑɜɞəɧɡ ɔɓɘɑəɑəɔɕ ɛɑɣɑəɔ 

ɫɎɔɗɚɝɨ ɛɜɚɏɜɑɝɝɔɜɟɪɥɑɑ ɟɎɑɗɔɣɑəɔɑ ɛɗɚ-

ɥɌɐɔ ɝɔəɟɝɚɔɐɚɎ ɝ ɚɐəɚɎɜɑɘɑəəɧɘ ɟɘɑəɨ-

ɤɑəɔɑɘ ɜɌɓɘɑɜɚɎ ɛɑɣɑəɚɣəɧɡ ɛɗɌɝɞɔəɚɖ (ɍɌ-

ɗɚɖ) ɛɜɔ ɟɎɑɗɔɣɑəɔɔ ɐɗɔɞɑɗɨəɚɝɞɔ ɛɚɝɘɑɜɞ-

əɚɏɚ ɛɑɜɔɚɐɌ (ɜɔɝ. 9). Ȯ ɜɑɓɟɗɨɞɌɞɑ ɜɌəɑɑ 

ɛɜɚɎɑɐɑəəɚɏɚ ɘɚɜɠɚɘɑɞɜɔɣɑɝɖɚɏɚ ɌəɌɗɔɓɌ 

ɌɢɔəɟɝɚɎ ɛɑɣɑəɔ əɌɘɔ ɍɧɗɚ ɟɝɞɌəɚɎɗɑəɚ ɍɚ-

ɗɑɑ ɎɧɜɌɒɑəəɚɑ ɜɌɝɤɔɜɑəɔɑ ɝɔəɟɝɚɔɐɚɎ ɔ 

ɝɚɚɞɎɑɞɝɞɎɑəəɚ ɟɘɑəɨɤɑəɔɑ ɛɗɚɥɌɐɔ ɛɑɣɑ-

əɚɣəɧɡ ɛɗɌɝɞɔəɚɖ Ɏ əɔɒɑɜɌɝɛɚɗɚɒɑəəɧɡ 

ɚɍɗɌɝɞɫɡ ɛɑɣɑəɔ [6].  

 ȶɜɚɘɑ ɞɚɏɚ, əɌ ɏɔɝɞɚɗɚɏɔɣɑɝɖɔɡ ɛɜɑɛɌ-

ɜɌɞɌɡ ɞɖɌəɔ ɛɑɣɑəɔ, ɚɖɜɌɤɑəəɧɡ ɏɑɘɌɞɚɖɝɔ-

ɗɔəɚɘ ɔ ɩɚɓɔəɚɘ, ɟɝɞɌəɚɎɗɑəɚ ɝəɔɒɑəɔɑ ɝɞɑ-

ɛɑəɔ ɚɖɜɌɤɔɎɌəɔɫ ɫɐɑɜ ɔ ɢɔɞɚɛɗɌɓɘɧ ɏɑɛɌ-

ɞɚɢɔɞɚɎ, ɜɌɓɎɔɞɔɑ ɎɌɖɟɚɗɔɓɌɢɔɔ ɢɔɞɚɛɗɌɓɘɧ 

ɏɑɛɌɞɚɢɔɞɚɎ ɝ ɜɌɓɜɟɤɑəɔɑɘ ɝəɌɣɌɗɌ ɚɞɐɑɗɨ-

əɧɡ ɖɗɑɞɚɖ, Ɍ Ɏ ɔɞɚɏɑ ɐɔɝɖɚɘɛɗɑɖɝɌɢɔɑɕ ɛɑ-

ɣɑəɚɣəɧɡ ɛɗɌɝɞɔəɚɖ, ɚɞɡɚɒɐɑəɔɑ ɡɚɗɌəɏɔɚ-

ɢɔɞɚɎ ɚɞ ɍɌɓɌɗɨəɚɕ ɘɑɘɍɜɌəɧ Ɏəɟɞɜɔɛɑɣɑ-

əɚɣəɧɡ ɒɑɗɣəɧɡ ɛɜɚɞɚɖɚɎ, ɝɖɚɛɗɑəɔɑ ɩɜɔɞ-

ɜɚɢɔɞɚɎ Ɏ ɝɚɝɟɐɌɡ ɛɚɜɞɌɗɨəɧɡ ɞɜɌɖɞɚɎ ɔ ɝɔ-

əɟɝɚɔɐɌɡ ɝ ɛɚɝɗɑɐɟɪɥɔɘ ɔɡ ɏɑɘɚɗɔɓɚɘ. ȭɚ-

ɗɑɑ ɎɧɜɌɒɑəəɧɑ ɛɜɔɓəɌɖɔ ɖɌɜɔɚɗɔɓɔɝɌ, ɎɌ-

ɖɟɚɗɔɓɌɢɔɔ ɢɔɞɚɛɗɌɓɘɧ ɔ ɜɌɝɛɌɐɌ ɏɑɛɌɞɚɢɔ-

ɞɚɎ ɓɌɜɑɏɔɝɞɜɔɜɚɎɌəɧ Ɏ əɔɒɑɜɌɝɛɚɗɚɒɑə-

əɧɡ ɚɍɗɌɝɞɫɡ ɛɑɣɑəɔ (ɜɔɝ. 9).       

ȹɌ ɏɔɝɞɚɗɚɏɔɣɑɝɖɔɡ ɛɜɑɛɌɜɌɞɌɡ ɞɖɌəɔ 

ɗɑɏɖɔɡ ɛɚɝɘɑɜɞəɧɑ ɔɓɘɑəɑəɔɫ ɍɧɗɔ ɛɜɑɐ-

ɝɞɌɎɗɑəɧ ɛɜɔɓəɌɖɌɘɔ ɏɑɘɚɗɔɓɌ ɩɜɔɞɜɚɢɔɞɚɎ 

Ɏ ɛɜɚɝɎɑɞɑ ɝɚɝɟɐɚɎ, ɐɑɝɖɎɌɘɌɢɔɑɕ ɩɛɔɞɑɗɔɫ 

ɍɜɚəɡɚɎ, ɜɌɓɜɟɤɑəɔɑɘ ɘɑɒɌɗɨɎɑɚɗɫɜəɧɡ ɛɑ-

ɜɑɏɚɜɚɐɚɖ, ɖɚɞɚɜɧɑ ɛɜɌɖɞɔɣɑɝɖɔ əɑ ɚɞɗɔɣɌ-

ɗɔɝɨ Ɏ Ɏɧɤɑ- ɔ əɔɒɑɜɌɝɛɚɗɚɒɑəəɧɡ ɚɍɗɌ-

ɝɞɫɡ ɚɜɏɌəɌ (ɜɔɝ. 10). 

ȾɌɍɗɔɢɌ ʈ2.     ȸȼȾ ɡɌɜɌɖɞɑɜɔɝɞɔɖɔ ɗɑɏɖɔɡ ɟɘɑɜɤɔɡ əɚɎɚɜɚɒɐɑəəɧɡ Ɏ ɓɌɎɔɝɔ-

ɘɚɝɞɔ ɚɞ ɐɗɔɞɑɗɨəɚɝɞɔ ɛɚɝɘɑɜɞəɚɏɚ ɛɑɜɔɚɐɌ. 

ɻʨʫʧʧʘ 1 2 3 4 5 6 7 8 

ɺʠʟʫʘʣʴʥʳʡ 

ʛʨʘʜʠʝʥʪ ʥʘ ʊ2, 
% 

66,7 53,8 55,0 86,7 57,1 90,0 30,0 66,7 

ɺʠʟʫʘʣʴʥʳʡ 

ʛʨʘʜʠʝʥʪ ʥʘ ʊ1, 
% 

75,0 69,2 50,0 73,3 57,1 80,0 30,0 66,7 

ʈʀʉ ʊ2 11,1Ñ29,3 -44,1Ñ22,2 -20,1Ñ19,9 -0,1Ñ50,7 -26,0Ñ44,6 -62,8Ñ52,1 -33,8Ñ34,5 29,7Ñ49,6 

ʈʀʉ ʊ1 33,4Ñ34,8 58,1Ñ34,7 47,9Ñ21,0 130,8Ñ52,2 132,3Ñ50,7 107,7Ñ52,4 78,4Ñ30,1 153,6Ñ95,0 

ʉʀʉ ʊ2 0,96Ñ0,10 1,19Ñ0,11 1,06Ñ0,06 1,00Ñ0,015 1,06Ñ0,13 1,22Ñ0,17 1,12Ñ0,15 0,93Ñ-,11 

ʉʀʉ ʊ1 0,91Ñ0,10 0,86Ñ0,15 0,92Ñ0,05 0,78Ñ0,16 0,81Ñ0,07 0,84Ñ0,12 0,89Ñ0,08 0,80Ñ0,11 
 

   
 

http://www.rejr.ru/


 

 

   RUSSIAN ELECTRONIC JO URNAL OF RADIOLOGY  

| www.rejr.ru | REJR. 2024; 14 (2):95-112       DOI: 10.21569/2222-7415-2024-14-2-95-112                    104 
 

 

 

 

ȼɔɝ. 8 Ɍ (Fig. 8 Ɍ) 

 

ȼɔɝ. 8 ɍ (Fig. 8 b) 

ȼɔɝ. 8.    ȰɔɏɜɌɘɘɧ.   

ȳəɌɣɑəɔɫ ȸȼȾ ɛɚɖɌɓɌɞɑɗɑɕ ɝɚɝɞɚɫəɔɫ Ɏ Ɏɧɤɑ- (Ɏɑɜɡ) ɔ əɔɒɑɜɌɝɛɚɗɚɒɑəəɚɕ (əɔɓ) ɚɍɗɌɝɞɔ ɗɑɏɖɔɡ əɌ 

Ⱦ2-Ȯȴ (Ɍ) ɔ Ⱦ1-Ȯȴ (ɍ) ɟɘɑɜɤɔɡ əɚɎɚɜɚɒɐɑəəɧɡ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɐɗɔɞɑɗɨəɚɝɞɔ ɛɚɝɘɑɜɞəɚɏɚ ɛɑɜɔɚɐɌ. 

Ⱥɝɨ Ɍɍɝɢɔɝɝ ð ɏɜɟɛɛɧ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɐɗɔɞɑɗɨəɚɝɞɔ ɛɚɝɘɑɜɞəɚɏɚ ɛɑɜɔɚɐɌ. Ⱥɝɨ ɚɜɐɔəɌɞ ð ɓəɌɣɑəɔɫ 

ȸȼȾ ɛɚɖɌɓɌɞɑɗɑɕ ɝɚɝɞɚɫəɔɫ (ɟ.ɑ.). 

Fig. 8.    Diagrams .  

MRI values of the index of the postmortem state of the upper and lower regions of the lungs at T2 -WI (a) 

and T1 -WI (ɍ). 

The axis of the abscissa - the groups, depending on the duration of the postmorte m period. The ordinate 

axis - the values of MRI index of the postmortem state (conventional units).  

 

ȼɔɝ. 9 Ɍ (Fig. 9 Ɍ) 

 

ȼɔɝ. 9 ɍ (Fig. 9 b) 

 

ȼɔɝ. 9 Ɏ (Fig. 9 ɝ) 

 

ȼɔɝ. 9 ɏ (Fig. 9 d) 
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ȼɔɝ. 9 ɐ (Fig. 9 ɑ) 

 

ȼɔɝ. 9 ɑ (Fig. 9 f) 

ȼɔɝ. 9.     ȸɔɖɜɚɝɖɚɛɔɣɑɝɖɔɑ ɔɓɘɑəɑəɔɫ Ɏɧɤɑ- (Ɍ, Ɏ, ɐ) ɔ əɔɒɑɜɌɝɛɚɗɚɒɑəəɚɕ (ɍ, ɏ, ɑ) ɚɍɗɌ-

ɝɞɔ ɛɑɣɑəɔ ɟɘɑɜɤɔɡ əɚɎɚɜɚɒɐɑəəɧɡ. ȺɖɜɌɝɖɌ ɏɑɘɌɞɚɖɝɔɗɔəɚɘ ɔ ɩɚɓɔəɚɘ; Ɍ, ɍ ð ɡ 100, Ɏ -  ɑ  

ð ɡ 200.   

Ɍ, ɍ ð ɘɔɖɜɚɛɜɑɛɌɜɌɞɧ ɛɑɣɑəɔ əɚɎɚɜɚɒɐɑəəɚɏɚ Ȭ., ɟɘɑɜɤɑɏɚ Ɏ ɎɚɓɜɌɝɞɑ 4 ɝɟɞɚɖ 10 ɣɌɝɚɎ 19 ɘɔəɟɞ, 

ɐɗɔɞɑɗɨəɚɝɞɨ ɛɚɝɘɑɜɞəɚɏɚ ɛɑɜɔɚɐɌ ð 16 ɣɌɝɚɎ: Ɍ ð ɚɣɌɏɚɎɌɫ ɐɑɝɖɎɌɘɌɢɔɫ ɡɚɗɌəɏɔɚɢɔɞɚɎ Ɏ ɛɜɚɞɚɖɑ 

ɛɚɜɞɌɗɨəɚɏɚ ɞɜɌɖɞɌ ɎɧɤɑɜɌɝɛɚɗɚɒɑəəɚɕ ɚɍɗɌɝɞɔ ɛɑɣɑəɔ, ɍ ð ɞɚɞɌɗɨəɌɫ ɐɑɝɖɎɌɘɌɢɔɫ ɡɚɗɌəɏɔɚɢɔɞɚɎ Ɏ 

ɛɜɚɞɚɖɑ ɛɚɜɞɌɗɨəɚɏɚ ɞɜɌɖɞɌ əɔɒɑɜɌɝɛɚɗɚɒɑəəɚɕ ɚɍɗɌɝɞɔ ɛɑɣɑəɔ; 

Ɏ, ɏ ð ɘɔɖɜɚɛɜɑɛɌɜɌɞɧ ɛɑɣɑəɔ əɚɎɚɜɚɒɐɑəəɚɕ ȼ., ɟɘɑɜɤɑɕ Ɏ ɎɚɓɜɌɝɞɑ 5 ɝɟɞɚɖ 10 ɣɌɝɚɎ 30 ɘɔəɟɞ, ɐɗɔ-

ɞɑɗɨəɚɝɞɨ ɛɚɝɘɑɜɞəɚɏɚ ɛɑɜɔɚɐɌ ð 27 ɣɌɝɚɎ: Ɏ ð ɜɌɝɤɔɜɑəɔɑ ɝɔəɟɝɚɔɐɚɎ ɝ əɑɍɚɗɨɤɔɘɔ ɝɖɚɛɗɑəɔɫɘɔ 

ɩɜɔɞɜɚɢɔɞɚɎ, ɛɜɔɓəɌɖɔ ɖɌɜɔɚɗɔɓɔɝɌ Ɏ ɚɞɐɑɗɨəɧɡ ɏɑɛɌɞɚɢɔɞɌɡ ɎɧɤɑɜɌɝɛɚɗɚɒɑəəɚɕ ɚɍɗɌɝɞɔ ɛɑɣɑəɔ, ɏ 

ð ɜɌɝɤɔɜɑəɔɑ ɝɔəɟɝɚɔɐɚɎ ɝ əɌɗɔɣɔɑɘ ɏɑɘɚɗɔɓɔɜɚɎɌəəɧɡ ɩɜɔɞɜɚɢɔɞɚɎ, ɛɜɔɓəɌɖɔ ɖɌɜɔɚɗɔɓɔɝɌ Ɏ ɚɞ-

ɐɑɗɨəɧɡ ɏɑɛɌɞɚɢɔɞɌɡ əɔɒɑɜɌɝɛɚɗɚɒɑəəɚɕ ɚɍɗɌɝɞɔ ɛɑɣɑəɔ; 

ɐ, ɑ ð ɘɔɖɜɚɛɜɑɛɌɜɌɞɧ ɛɑɣɑəɔ əɚɎɚɜɚɒɐɑəəɚɕ Ʉ., ɟɘɑɜɤɑɕ Ɏ ɎɚɓɜɌɝɞɑ 14 ɝɟɞɚɖ 21 ɣɌɝɚɎ 20 ɘɔəɟɞ, 

ɐɗɔɞɑɗɨəɚɝɞɨ ɛɚɝɘɑɜɞəɚɏɚ ɛɑɜɔɚɐɌ ð 68 ɣɌɝɚɎ: ɐ ð ɜɌɝɤɔɜɑəɔɑ ɝɔəɟɝɚɔɐɚɎ, ɎɌɖɟɚɗɔɓɌɢɔɫ ɏɑɛɌɞɚɢɔɞɚɎ 

ɎɧɤɑɜɌɝɛɚɗɚɒɑəəɚɕ ɚɍɗɌɝɞɔ ɛɑɣɑəɔ, ɑ ð ɜɌɝɤɔɜɑəɔɑ ɝɔəɟɝɚɔɐɚɎ ɝ əɌɗɔɣɔɑɘ ɏɑɘɚɗɔɓɔɜɚɎɌəəɧɡ ɩɜɔɞ-

ɜɚɢɔɞɚɎ, ɝəɔɒɑəɔɑ ɔəɞɑəɝɔɎəɚɝɞɔ ɚɖɜɌɝɖɔ ɔ ɎɌɖɟɚɗɔɓɌɢɔɫ ɏɑɛɌɞɚɢɔɞɚɎ əɔɒɑɜɌɝɛɚɗɚɒɑəəɚɕ ɚɍɗɌɝɞɔ 

ɛɑɣɑəɔ. 

Fig. 9.     Microscopic changes in the upper (Ɍ, c , e) and lower ( b, d, f) regions of the liver of de-

ceased newborns. Staining with hematoxylin and eosin; Ɍ, b - ɡ 100, Ɏ-ɑ ð ɡ 200.   

Ɍ, b - micropreparations  of the liver of newborn A., who died at the age of 4 days 10 hours and 19 minutes, 

the duration of the postmortem period - 16 hours: a - focal desquamation of cholangiocytes in the duct of 

the portal tract of the upstream liver region, b ð total desquamat ion of cholangiocytes in the duct of the por-

tal tract of the downstream liver region;  

c, d ð micropreparations of the liver of a newborn R., who died at the age of 5 days 10 hours and 30 

minutes, the duration of the postmortem period - 27 hours: c ð expans ion of sinusoids with small clusters 

of erythrocytes, signs of karyolysis in individual hepatocytes of the upper liver region, d - expansion of si-

nusoids with the presence of hemolysed erythrocytes, signs of karyolysis in individual hepatocytes of the 

lower liver region;  

e, f ð micropreparations of the liver of a newborn Sh., who died at the age of 14 days 21 hours and 20 

minutes, the duration of the postmortem period - 68 hours: e ð expansion of sinusoids, vacuolization of 

hepatocytes in the upstream area of the liver, f - expansion of sinusoids with the presence of hemolysed 

erythrocytes, decreased color intensity and vacuolization of hepatocytes in the downstream area of the liver.  
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ȼɔɝ. 10 Ɍ (Fig. 10 Ɍ) 

 

ȼɔɝ. 10 ɍ (Fig. 10 b) 

 

ȼɔɝ. 10 Ɏ (Fig. 10 ɝ) 

 

ȼɔɝ. 10 ɏ (Fig. 10 d) 

 

ȼɔɝ. 10 ɐ (Fig. 10 ɑ) 

 

ȼɔɝ. 10 ɑ (Fig. 10 f) 
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