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Ȱɚɜɚɏɔɑ ɣɔɞɌɞɑɗɔ, ɖɚɗɗɑɏɔ! 

 

ȸɧ əɌɣɔəɌɑɘ əɚɎɧɕ ɏɚɐ ɎɧɛɟɝɖɚɎ əɌɤɑɏɚ ȼɚɝɝɔɕɝɖɚɏɚ 

ɉɗɑɖɞɜɚəəɚɏɚ ȲɟɜəɌɗɌ ȷɟɣɑɎɚɕ ȰɔɌɏəɚɝɞɔɖɔ! Ȼɑɜɑɐ ɎɌɘɔ ɛɑɜ-

Ɏɧɕ əɚɘɑɜ ɓɌ 2023 ɏɚɐ (REJR, Ⱦɚɘ 13, ʈ 1, 2023).  

ȹɌɐɑɪɝɨ, ɣɔɞɌɞɑɗɔ ɛɚ ɐɚɝɞɚɔəɝɞɎɟ ɚɢɑəɫɞ ɛɜɑɐɝɞɌɎɗɑə-

əɧɑ ɌɖɞɟɌɗɨəɧɑ ɘɌɞɑɜɔɌɗɧ, ɛɚɝɎɫɥɑəəɧɑ ɜɌɓəɚɚɍɜɌɓəɧɘ Ɏɚ-

ɛɜɚɝɌɘ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ. ȶɌɖ ɎɝɑɏɐɌ, əɌɤɔ ɌɎɞɚɜɧ ð Ɏɑ-

ɐɟɥɔɑ ɟɣɑəɧɑ ɔ ɔɓɎɑɝɞəɧɑ ɝɛɑɢɔɌɗɔɝɞɧ ð ɐɑɗɫɞɝɫ ɚɛɧɞɚɘ əɚ-

Ɏɧɡ əɌɟɣəɧɡ əɌɛɜɌɎɗɑəɔɕ ɔ ɚɍɚɍɥɌɪɥɔɘɔ ɖɗɔəɔɣɑɝɖɔɘɔ 

ɐɌəəɧɘɔ. ȻɜɌɖɞɔɖɟɪɥɔɑ ɎɜɌɣɔ ɛɜɑɐɝɞɌɎɗɫɪɞ ɜɑɐɖɔɑ ɔ ɔəɞɑ-

ɜɑɝəɧɑ əɌɍɗɪɐɑəɔɫ, ɖɚɞɚɜɧɑ ɘɚɏɟɞ ɛɚɘɚɣɨ Ɏ ɛɜɌɖɞɔɣɑɝɖɚɕ ɜɌ-

ɍɚɞɑ. ȸɧ ɛɚɐɏɚɞɚɎɔɗɔ ɐɗɫ ɎɌɝ Ɏ ɩɞɚɘ Ɏɧɛɟɝɖɑ ɗɑɖɢɔɪ, ɛɫɞɨ 

ɚɜɔɏɔəɌɗɨəɧɡ ɝɞɌɞɑɕ, Ɏ ɞɚɘ ɣɔɝɗɑ Ɏ əɌɤɑɘ ɜɌɓɐɑɗɑ, ɛɚɝɎɫɥɑə-

əɚɘ COVID -ɌɝɝɚɢɔɔɜɚɎɌəəɧɘ ɝɚɝɞɚɫəɔɫɘ, Ɍ ɞɌɖɒɑ ɚɍɓɚɜ ɗɔɞɑ-

ɜɌɞɟɜɧ ɝ ɖɗɔəɔɣɑɝɖɔɘɔ ɐɌəəɧɘɔ ɔ ɚɐɔəəɌɐɢɌɞɨ ɝɗɟɣɌɑɎ ɔɓ 

ɖɗɔəɔɣɑɝɖɚɕ ɛɜɌɖɞɔɖɔ ɝɛɑɢɔɌɗɔɝɞɚɎ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ. 

ȶɌɖ ɎɝɑɏɐɌ, ɘɧ ɒɐɑɘ ɎɌɤɔ ɚɞɓɧɎɧ, Ɏɚɛɜɚɝɧ ɔ ɛɚɒɑɗɌ-

əɔɫ ɛɚ ɜɌɍɚɞɑ ɒɟɜəɌɗɌ.  

 

ȲɑɗɌɪ Ɏɝɑɘ ɟɝɛɑɡɚɎ, ɝɎɑɜɤɑəɔɕ Ɏ ɜɌɍɚɞɑ ɔ, ɖɚəɑɣəɚ, 

ɓɐɚɜɚɎɨɫ! 

 

ȯɗɌɎəɧɕ ɜɑɐɌɖɞɚɜ  

ȬɖɌɐɑɘɔɖ ȼȬȹ Ƚ.ȶ. ȾɑɜəɚɎɚɕ 
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ȼȱȹȾȯȱȹȺȷȺȯȴɃȱȽȶȴȱ ȻȼȺɋȮȷȱȹȴɋ ȳȿȭȺɃȱȷɊȽȾȹɇɁ ȬȹȺȸȬȷȴȵ 

 

ȬɜɒɌəɢɑɎ Ȭ.Ȼ. 
 

ɀȯȭȿ ȹɌɢɔɚəɌɗɨəɧɕ ɘɑɐɔɢɔəɝɖɔɕ ɔɝɝɗɑɐɚɎɌɞɑɗɨɝɖɔɕ ɢɑəɞɜ  

çɂɑəɞɜɌɗɨəɧɕ əɌɟɣəɚ-ɔɝɝɗɑɐɚɎɌɞɑɗɨɝɖɔɕ ɔəɝɞɔɞɟɞ ɝɞɚɘɌɞɚɗɚɏɔɔ ɔ ɣɑɗɪɝɞəɚ-ɗɔɢɑɎɚɕ ɡɔɜɟɜɏɔɔè ȸȳ ȼɀ. ɏ. ȸɚɝɖɎɌ, ȼɚɝɝɔɫ. 

 

ɜɑɐɝɞɌɎɗɑəɌ ɜɑəɞɏɑəɚɝɖɔɌɗɚɏɔɣɑɝɖɌɫ ɡɌɜɌɖɞɑɜɔɝɞɔɖɌ Ɏɜɚɒɐɑəəɧɡ ɔ ɛɜɔɚɍɜɑɞɑəəɧɡ 

ɓɟɍɚɣɑɗɪɝɞəɧɡ ɌəɚɘɌɗɔɕ, ɎɝɞɜɑɣɌɪɥɔɡɝɫ ɟ 15,5% ð 79,3% əɌɝɑɗɑəɔɫ. ȬəɚɘɌɗɔɔ ɓɟɍɚɎ 

ɔɘɑɪɞ ɘəɚɏɚɚɍɜɌɓɔɑ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɡ ɛɜɚɫɎɗɑəɔɕ: Ɍɞɔɛɔɣəɚɝɞɨ ɝɞɜɚɑəɔɫ, ɛɚɗɚɒɑ-

əɔɫ, ɖɚɗɔɣɑɝɞɎɌ, ɠɚɜɘɧ, ɜɌɓɘɑɜɌ, ɛɜɚɜɑɓɧɎɌəɔɫ. ȬəɚɘɌɗɔɔ ɘɚɏɟɞ ɍɧɞɨ ɔɓɚɗɔɜɚɎɌə-

əɧɘɔ, ɖɚɘɍɔəɔɜɚɎɌɞɨɝɫ ɔɓ əɑɝɖɚɗɨɖɔɡ ɌəɚɘɌɗɔɕ, ɝɚɣɑɞɌɞɨɝɫ ɝ ɛɚɜɚɖɌɘɔ ɠɚɜɘɔɜɚɎɌ-

əɔɫ ɗɔɢɑɎɧɡ ɖɚɝɞɑɕ.  

ȺɜɞɚɛɌəɞɚɘɚɏɜɌɠɔɫ ɫɎɗɫɑɞɝɫ ɘɑɞɚɐɔɖɚɕ ɛɑɜɎɔɣəɚɏɚ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ 

ɛɌɢɔɑəɞɚɎ ɝ ɓɟɍɚɣɑɗɪɝɞəɧɘɔ ɌəɚɘɌɗɔɫɘɔ. Ȯ ɍɚɗɨɤɔəɝɞɎɑ ɝɗɟɣɌɑɎ ɚɜɞɚɛɌəɞɚɘɚɏɜɌɠɔɫ ɛɜɑɐɚ-

ɝɞɌɎɗɫɑɞ ɐɚɝɞɌɞɚɣəɟɪ ɔəɠɚɜɘɌɢɔɪ ɔ ɝɞɌəɚɎɔɞɝɫ ɚɝəɚɎəɧɘ ɝɛɚɝɚɍɚɘ ɐɔɌɏəɚɝɞɔɖɔ.  

Ȯɚɓɘɚɒəɚɝɞɨ ɛɜɑɢɔɓɔɚəəɚɏɚ ɎɧɫɎɗɑəɔɫ ɛɚɗɚɒɑəɔɫ ɓɌɣɌɞɖɚɎ ɓɟɍɚɎ, əɑɛɜɚɜɑɓɌɎɤɔɡɝɫ ɔ 

ɛɜɚɜɑɓɌɎɤɔɡɝɫ ɓɟɍɚɎ, ɚɛɜɑɐɑɗɑəɔɫ ɔɡ ɝɞɜɚɑəɔɫ ɔ ɎɓɌɔɘɚɚɞəɚɤɑəɔɫ ɝ ɜɌɝɛɚɗɚɒɑəəɧɘɔ ɜɫɐɚɘ 

ɓɟɍɌɘɔ ɔ ɌəɌɞɚɘɔɣɑɝɖɔɘɔ ɐɑɞɌɗɫɘɔ ɣɑɗɪɝɞɑɕ ɛɜɑɐɚɝɞɌɎɗɫɑɞ ȶȾ-ɔɝɝɗɑɐɚɎɌəɔɑ. ȾɜɑɡɘɑɜəɌɫ ɜɑ-

ɖɚəɝɞɜɟɖɢɔɫ ȶȾ-ɔɓɚɍɜɌɒɑəɔɫ ɛɚɓɎɚɗɫɑɞ ɛɚɗɟɣɔɞɨ ɐɚɛɚɗəɔɞɑɗɨəɟɪ ɔəɠɚɜɘɌɢɔɪ.   

 

ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɌəɚɘɌɗɔɔ, ɓɟɍɧ, ɖɚɜɚəɖɔ ɓɟɍɚɎ, ɖɚɜəɔ ɓɟɍɚɎ, Ɍɞɔɛɔɣəɚɝɞɨ, ɚɜɞɚɛɌəɞɚ-

ɘɚɏɜɌɠɔɫ, ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ. 

 

ȶɚəɞɌɖɞəɧɕ ɌɎɞɚɜ: ȬɜɒɌəɢɑɎ Ȭ.Ȼ.,  e-mail:  andrey -p-a@mail.ru  

 

Ȱɗɫ ɢɔɞɔɜɚɎɌəɔɫ: ȬɜɒɌəɢɑɎ Ȭ.Ȼ. ȼɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɑ ɛɜɚɫɎɗɑəɔɫ ɓɟɍɚɣɑɗɪɝɞəɧɡ Ɍəɚ-

ɘɌɗɔɕ. REJR 202 3; 13(1):5-17 . DOI: 10.21569/2222 -7415 -202 3-13-1-5-17 . 

 
ȽɞɌɞɨɫ ɛɚɗɟɣɑəɌ: 01.02.23  ȽɞɌɞɨɫ ɛɜɔəɫɞɌ:  22.02.23 

 

RADIOLOGICAL MANIFESTATIONS OF DENTAL ANOMALIES 
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he radiological characteristics of congenital and acquired dental anomalies, occurring in 

15,5% ð 79,3% of the population, are presented. Dental anomalies have a v ariety of radio-

logical manifestations: atypical structure, position, number, shape, size, eruption. Anoma-

lies can be isolated, combined from several anomalies, combined with defects in the for-

mation of facial bones.  

Orthopantomography is a method of primar y radiological examination of patients with dental 

anomalies. In most cases, orthopantomography provides sufficient information and becomes the 

main diagnostic method.  

The ability to accurately determine the position of the rudiments of teeth, non -erupted and 

erupted teeth, determine their structure and relationship with neighboring teeth and anatomical de-

tails of the jaws provides CT examination. Three -dimensional reconstruction of the CT image allows 

you to get additional information.  

 

Keywords: anomalies , teeth, crowns of teeth, roots of teeth, atypical, orthopantomography, 

computed tomography.  
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ɌɝɛɜɚɝɞɜɌəɑəəɚɝɞɨ Ɏɜɚɒɐɑəəɧɡ ɔ 

ɝɠɚɜɘɔɜɚɎɌəəɧɡ Ɏ ɛɜɚɢɑɝɝɑ ɒɔɓəɔ 

ɓɟɍɚɣɑɗɪɝɞəɧɡ ɌəɚɘɌɗɔɕ ɟ ɜɌɓəɧɡ 

ɎɚɓɜɌɝɞəɧɡ ɏɜɟɛɛ əɌɝɑɗɑəɔɫ əɌɡɚ-

ɐɔɞɝɫ Ɏ ɐɔɌɛɌɓɚəɑ ɚɞ 15,5% ɐɚ 

79,3%. ȹɑɝɘɚɞɜɫ əɌ Ɏɚɓɘɚɒəɚɝɞɨ ɎɧɫɎɗɑəɔɫ 

ɍɚɗɨɤɔəɝɞɎɌ ɌəɚɘɌɗɔɕ ɓɟɍɚɎ ɛɜɔ ɖɗɔəɔɣɑ-

ɝɖɚɘ ɚɝɘɚɞɜɑ, ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɑ ɐɌəəɧɑ 

əɑɚɍɡɚɐɔɘɧ ɐɗɫ ɛɚɗɟɣɑəɔɫ ɚɍɦɑɖɞɔɎəɚɏɚ 

ɛɜɑɐɝɞɌɎɗɑəɔɫ ɚɍ ɚɝɚɍɑəəɚɝɞɫɡ ɝɞɜɚɑəɔɫ ɓɟ-

ɍɚɎ, ɜɌɝɛɚɗɚɒɑəɔɫ ɔɡ ɖɚɜəɑɕ, ɝɚɝɞɚɫəɔɔ 

ɚɖɚɗɚɖɚɜəɑɎɧɡ ɖɚɝɞəɧɡ ɞɖɌəɑɕ, Ɏɝɑɕ ɓɟɍɚɣɑ-

ɗɪɝɞəɚɕ ɝɔɝɞɑɘɧ Ɏ ɢɑɗɚɘ. ȬəɚɘɌɗɔɔ ɓɟɍɚɎ 

ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔ ɡɌɜɌɖɞɑɜɔɓɟɪɞɝɫ Ɍɞɔɛɔɣ-

əɧɘɔ ɝɞɜɚɑəɔɑɘ, ɠɚɜɘɚɕ, ɜɌɓɘɑɜɌɘɔ, ɛɚɗɚ-

ɒɑəɔɑɘ, ɖɚɗɔɣɑɝɞɎɚɘ, ɛɜɚɜɑɓɧɎɌəɔɑɘ ɔ ɚɍɟ-

ɝɗɚɎɗɔɎɌɪɞ ɖɚɝɘɑɞɔɣɑɝɖɔɑ ɔ ɠɟəɖɢɔɚəɌɗɨ-

əɧɑ əɌɜɟɤɑəɔɫ. ȮɚɓəɔɖɌɪɞ ɟ ɚɐəɚɏɚ ɔɗɔ əɑ-

ɝɖɚɗɨɖɔɡ ɓɟɍɚɎ, ɛɜɔ ɩɞɚɘ ɜɌɓɗɔɣəɌɫ ɖɚɘɍɔ-

əɌɢɔɫ ɌəɚɘɌɗɔɕ ɘɚɒɑɞ ɎɧɫɎɗɫɞɨɝɫ ɟ ɚɐəɚɏɚ 

ɓɟɍɌ. ȴəɚɏɐɌ ɌəɚɘɌɗɔɔ ɓɟɍɚɎ ɝɚɣɑɞɌɪɞɝɫ ɝ 

ɛɚɜɚɖɌɘɔ ɜɌɓɎɔɞɔɫ ɣɑɗɪɝɞɑɕ ɔ ɐɜɟɏɔɡ ɗɔɢɑ-

Ɏɧɡ ɖɚɝɞɑɕ.  

Ⱥɐəɚɕ ɔɓ ɣɌɝɞɧɡ ɌəɚɘɌɗɔɕ ɝɞɜɚɑəɔɫ 

ɓɟɍɚɎ ɫɎɗɫɑɞɝɫ ɏɔɛɚɛɗɌɓɔɫ, ɎɝɞɜɑɣɌɪɥɌɫɝɫ ɟ 

30% əɌɝɑɗɑəɔɫ ɜɌɓəɚɏɚ ɎɚɓɜɌɝɞɌ. ȯɔɛɚɛɗɌɓɔɫ 

ɩɘɌɗɔ ɛɜɚɫɎɗɫɑɞɝɫ ɖɚɗɔɣɑɝɞɎɑəəɧɘɔ ɔ ɖɌɣɑ-

ɝɞɎɑəəɧɘɔ əɌɜɟɤɑəɔɫɘɔ. ȹɌ ɜɑəɞɏɑəɚɏɜɌɘ-

ɘɌɡ ɞɑəɨ ɖɚɜɚəɚɖ ɓɟɍɚɎ Ɏɧɏɗɫɐɔɞ əɑɚɐəɚ-

ɜɚɐəɚɕ, ɟɣɌɝɞɖɔ ɚɍɧɣəɚɕ ɛɗɚɞəɚɝɞɔ ɩɘɌɗɔ 

ɣɑɜɑɐɟɪɞɝɫ ɝ ɓɚəɌɘɔ ɛɚəɔɒɑəəɚɕ ɛɗɚɞəɚɝɞɔ, 

ɣɞɚ ɚɍɟɝɗɚɎɗɑəɚ əɌɗɔɣɔɑɘ ɎɌɗɔɖɚɎ, ɍɚɜɚɓɐɚɖ 

ɔ ɫɘɚɖ əɌ ɛɚɎɑɜɡəɚɝɞɔ ɖɚɜɚəɚɖ ɓɟɍɚɎ (ɜɔɝ. 

1). Ƚɚ Ɏɜɑɘɑəɑɘ əɌɍɗɪɐɌɑɞɝɫ ɟɘɑəɨɤɑəɔɑ 

ɜɌɓɘɑɜɌ ɔ ɐɑɠɚɜɘɌɢɔɫ ɖɚəɞɟɜɌ ɖɚɜɚəɚɖ ɓɟ-

ɍɚɎ. ȹɑɐɚɜɌɓɎɔɞɔɑ ɞɖɌəɑɕ ɩɘɌɗɔ ɓɟɍɚɎ ɜɑəɞ-

ɏɑəɚɗɚɏɔɣɑɝɖɔ ɚɞɚɍɜɌɒɌɑɞɝɫ Ɏ Ɏɔɐɑ ɛɚɗəɚɏɚ 

ɔɗɔ ɣɌɝɞɔɣəɚɏɚ ɚɞɝɟɞɝɞɎɔɫ ɞɑəɔ ɩɘɌɗɔ, ɣɞɚ 

ɚɛɜɑɐɑɗɫɑɞɝɫ ɑɥɑ ɐɚ ɛɜɚɜɑɓɧɎɌəɔɫ ɓɟɍɚɎ 

(ɜɔɝ. 2). Ȯ ɛɜɚɞɔɎɚɛɚɗɚɒəɚɝɞɨ ɩɞɚɘɟ ɛɜɔ ɏɔ-

ɛɑɜɛɗɌɓɔɔ ɩɘɌɗɔ, ɎɚɓəɔɖɌɪɥɑɕ ɟ 1,5% əɌɝɑ-

ɗɑəɔɫ, ɛɚɫɎɗɫɪɞɝɫ ɞɑəɔ ɟɛɗɚɞəɑəɔɫ əɌ ɠɚəɑ 

əɑɔɓɘɑəɑəəɚɕ ɩɘɌɗɔ, ɚɍɟɝɗɚɎɗɑəəɧɑ əɌɗɔɣɔ-

ɑɘ ɞɌɖ əɌɓɧɎɌɑɘɧɡ ɩɘɌɗɑɎɧɡ ɖɌɛɑɗɨ.  

ȰɔɝɛɗɌɓɔɫ ɐɑəɞɔəɌ  ɛɚɜɌɒɌɑɞ Ɏɜɑɘɑə-

əɧɑ ɔ ɛɚɝɞɚɫəəɧɑ ɓɟɍɧ ɛɜɔɘɑɜəɚ ɟ 1 ɣɑɗɚ-

ɎɑɖɌ ɔɓ ɖɌɒɐɧɡ 100 000 əɌɝɑɗɑəɔɫ. ȼɑəɞɏɑ-

əɚɗɚɏɔɣɑɝɖɔ ɡɌɜɌɖɞɑɜɔɓɟɑɞɝɫ ɛɚɣɞɔ ɛɚɗəɚɕ 

ɚɍɗɔɞɑɜɌɢɔɑɕ ɛɚɗɚɝɞɔ ɖɚɜɚəɚɖ ɔ ɖɚɜəɑɎɧɡ 

ɖɌəɌɗɚɎ ɓɟɍɚɎ, ɝɚɛɜɚɎɚɒɐɌɪɥɑɕɝɫ ɟɖɚɜɚɣɑ-

əɔɑɘ ɔ əɑɐɚɜɌɓɎɔɞɔɑɘ ɖɚɜəɑɕ (ɜɔɝ. 3). Ƚɚ 

Ɏɜɑɘɑəɑɘ ɟ ɩɞɔɡ ɓɟɍɚɎ ɎɚɓəɔɖɌɑɞ ɐɑɠɑɖɞ ɖɚ-

ɜɚəɚɖ ɔɓ-ɓɌ ɝɖɚɗɌ ɩɘɌɗɔ ɔ ɝɞɔɜɌɑɘɚɝɞɔ ɐɑə-

ɞɔəɌ (ɝɔəɐɜɚɘ ȽɞɑɕəɞɚəɌ-ȶɌəɐɑɛɚəɌ).  

Ȼɜɔ ɚɣɌɏɚɎɚɕ ɚɐɚəɞɚɐɔɝɛɗɌɓɔɔ ɛɜɚɔɝ-

ɡɚɐɔɞ ɟɎɑɗɔɣɑəɔɑ ɝɜɚɖɚɎ ɠɚɜɘɔɜɚɎɌəɔɫ ɔ 

ɜɑɞɑəɢɔɫ əɑɝɖɚɗɨɖɔɡ ɜɌɝɛɚɗɚɒɑəəɧɡ ɜɫɐɚɘ 

ɓɟɍɚɎ.  

ȯɔɛɑɜɛɗɌɓɔɫ ɢɑɘɑəɞɌ (ɏɔɛɑɜɢɑɘɑəɞɚɓ) ð 

ɛɜɚɢɑɝɝ ɚɍɜɌɓɚɎɌəɔɫ ɔɓɍɧɞɚɣəɚɏɚ ɢɑɘɑəɞəɚ-

ɏɚ ɝɗɚɫ əɌ ɖɚɜəɫɡ ɓɟɍɚɎ, ɎɧɫɎɗɫɑɞɝɫ ɟ 2% 

ɝɞɚɘɌɞɚɗɚɏɔɣɑɝɖɔɡ ɛɌɢɔɑəɞɚɎ. ȻɜɚɫɎɗɫɑɞɝɫ 

ɟɛɗɚɞəɑəɔɑɘ ɝɞɜɟɖɞɟɜɧ ɔ ɟɎɑɗɔɣɑəɔɑɘ Ɏ 

ɚɍɦɑɘɑ ɖɚɜəɑɕ ɓɟɍɚɎ, ɣɌɥɑ  ɘɚɗɫɜɚɎ ɔ ɛɜɑ-

ɘɚɗɫɜɚɎ (ɜɔɝ. 4).  

ȮɌɜɔɌəɞɧ Ɍɞɔɛɔɣəɚɕ ɠɚɜɘɧ ɖɚɜɚəɚɖ ɔ 

(ɔɗɔ) ɖɚɜəɑɕ ɓɟɍɚɎ, ɝɚɣɑɞɌɪɥɔɑɝɫ ɝ ɘɔɖɜɚ-

ɐɑəɞɔɑɕ ɔɗɔ ɘɌɖɜɚɐɑəɞɔɑɕ, ɎɝɞɜɑɣɌɪɞɝɫ ɍɚ-

ɗɑɑ ɣɑɘ ɟ 3% ɛɌɢɔɑəɞɚɎ. ȹɌ ɜɑəɞɏɑəɚɏɜɌɘɘɌɡ 

ɣɌɥɑ ɟ ɢɑəɞɜɌɗɨəɧɡ ɜɑɓɢɚɎ ɣɑɗɪɝɞɑɕ ɎɔɓɟɌ-

ɗɔɓɔɜɟɪɞɝɫ ɖɚɜɚəɖɔ ɛɔɖɚɚɍɜɌɓəɚɕ, ɚɞɎɑɜɞ-

ɖɚɚɍɜɌɓəɚɕ ɔ ɚɎɌɗɨəɚɕ ɖɚəɠɔɏɟɜɌɢɔɔ, ɍɚɣ-

ɖɚɚɍɜɌɓəɌɫ ɠɚɜɘɌ ɖɚɜɚəɚɖ ɝ ɛɚɗɟɗɟəəɚɕ Ɏɧ-

ɜɑɓɖɚɕ ɜɑɒɟɥɑɏɚ ɖɜɌɫ (ɓɟɍɧ ȯɑɞɣɔəɝɚəɌ) 

(ɜɔɝ. 5), ɍɚɣɖɚɚɍɜɌɓəɧɑ ɖɚɜɚəɖɔ ɢɑəɞɜɌɗɨ-

əɧɡ ɜɑɓɢɚɎ Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ (ɓɟɍɧ ɀɟɜəɨɑ) 

(ɜɔɝ. 6). ȶɚɜɚəɖɔ ɘɚɗɫɜɚɎ ɣɑɗɪɝɞɑɕ ɘɚɏɟɞ 

ɔɘɑɞɨ ɚɎɌɗɨəɟɪ ɔ ɏɜɔɍɚɎɔɐəɟɪ ɠɚɜɘɟ. ȿ 

ɛɑɜɎɧɡ ɘɚɗɫɜɚɎ ɎɧɫɎɗɫɪɞɝɫ ɖɚɜɚəɖɔ, əɌɛɚ-

ɘɔəɌɪɥɔɑ ɛɚ ɖɚəɠɔɏɟɜɌɢɔɔ ɛɚɣɖɟ ɐɑɜɑɎɌ 

(ɓɟɍɧ ȻɠɗɪɏɑɜɌ). ȬəɚɘɌɗɔɔ ɠɚɜɘɧ ɖɚɜɚəɚɖ 

ɓɟɍɚɎ əɑɜɑɐɖɚ ɫɎɗɫɪɞɝɫ ɚɐəɔɘ ɔɓ ɛɜɚɫɎɗɑ-

əɔɕ əɌɜɟɤɑəɔɕ ɠɚɜɘɔɜɚɎɌəɔɫ ɓɟɍɚɣɑɗɪɝɞ-

əɚɕ ɝɔɝɞɑɘɧ. ȬɞɔɛɔɣəɌɫ ɖɚəɠɔɏɟɜɌɢɔɫ ɖɚɜ-

əɑɕ ɓɟɍɚɎ (ɐɔɗɌɢɑɜɌɢɔɫ), ɝɚɛɜɚɎɚɒɐɌɪɥɌɫɝɫ 

ɔɝɖɜɔɎɗɑəɔɑɘ ɖɚɜəɑɎɚɏɚ ɖɌəɌɗɌ (ɜɔɝ. 7), ɘɚ-

ɒɑɞ ɝɚɓɐɌɞɨ ɞɜɟɐəɚɝɞɔ ɛɜɔ ɩəɐɚɐɚəɞɔɣɑɝɖɚɘ 

ɗɑɣɑəɔɔ. Ⱥ ɜɑəɞɏɑəɚɎɝɖɚɕ ɖɌɜɞɔəɑ ɞɌɖ əɌɓɧ-

ɎɌɑɘɚɏɚ çɓɟɍɌ Ɏ ɓɟɍɑè, ɎɚɓəɔɖɌɪɥɑɕ Ɏɝɗɑɐ-

ɝɞɎɔɑ ɣɌɝɞɔɣəɚɕ ɔəɎɌɏɔəɌɢɔɔ ɩɘɌɗɑɎɚɏɚ ɚɜ-

ɏɌəɌ Ɏ ɛɜɚɢɑɝɝɑ ɜɌɓɎɔɞɔɫ ɓɟɍɌ, ɝɎɔɐɑɞɑɗɨ-

ɝɞɎɟɑɞ əɑɍɚɗɨɤɌɫ ɞɑəɨ ɓɟɍɚɛɚɐɚɍəɚɏɚ ɚɍɜɌ-

ɓɚɎɌəɔɫ, ɛɜɚɑɢɔɜɟɪɥɌɫɝɫ Ɏ ɏɜɌəɔɢɌɡ ɖɚə-

ɞɟɜɌ ɝɠɚɜɘɔɜɚɎɌəəɚɏɚ ɔɗɔ ɠɚɜɘɔɜɟɪɥɑɏɚɝɫ 

ɓɟɍɌ (ɜɔɝ. 8). ȶɚəɖɜɑɝɢɑəɢɔɫ ɓɟɍɚɎ ɡɌɜɌɖɞɑ-

ɜɔɓɟɑɞɝɫ ɝɚɑɐɔəɑəɔɑɘ ɢɑɘɑəɞɚɘ ɐɎɟɡ ɖɚɜəɑɕ 

ɝɚɝɑɐəɔɡ ɓɟɍɚɎ ɐɚ ɔɗɔ ɛɚɝɗɑ ɛɜɚɜɑɓɧɎɌəɔɫ 

ɓɟɍɚɎ (ɜɔɝ. 9). ȯɑɘɔəɌɢɔɫ ɓɟɍɚɎ ɠɚɜɘɔɜɟɑɞɝɫ 

Ɏ ɜɑɓɟɗɨɞɌɞɑ ɝɗɔɫəɔɫ ɜɌɝɛɚɗɚɒɑəəɧɡ ɜɫɐɚɘ 

ɐɎɟɡ ɓɌɣɌɞɖɚɎ ɓɟɍɚɎ (ɜɔɝ. 10). ȿɐɎɚɑəɔɑ ɓɟɍɌ 

ɚɍɟɝɗɚɎɗɑəɚ ɜɌɓɐɑɗɑəɔɑɘ ɚɐəɚɏɚ ɓɟɍəɚɏɚ ɓɌ-

ɣɌɞɖɌ əɌ ɐɎɌ, ɣɞɚ ɟ Ɏɜɑɘɑəəɧɡ ɓɟɍɚɎ əɌɍɗɪ- 

ȼ 

http://www.rejr.ru/


 

 

   RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY  

 

  | www.rejr.ru | REJR. 2023; 13 (1):5-17       DOI:10.21569/2222-7415-2023-13-1-5-17                        7 
  

 

 

 

ȼɔɝ. 1 (Fig. 1) 

 

ȼɔɝ. 2 (Fig. 2) 

ȼɔɝ. 1.    ȺɜɞɚɛɌəɞɚɘɚɏɜɌɘɘɌ (ɠɜɌɏɘɑəɞ). 

ȯɔɛɚɛɗɌɓɔɫ ɩɘɌɗɔ ɜɑɓɢɚɎ ɔ ɖɗɧɖɚɎ əɔɒəɑɕ ɣɑɗɪ-

ɝɞɔ.   

Fig. 1.  Orthopantomogram  (fragment).  

Hypoplasia of the enamel of the incisors and canines 

of the lower jaw.  

ȼɔɝ. 2.    ȺɜɞɚɛɌəɞɚɘɚɏɜɌɘɘɌ (ɠɜɌɏɘɑəɞ). 

Ȼɚɣɞɔ ɛɚɗəɚɑ ɚɞɝɟɞɝɞɎɔɑ ɩɘɌɗɔ ɟ ɜɑɞɑəɔɜɚɎɌəəɧɡ 

ɓɟɍɚɎ 3.4, 3.5, 3.7. ȳɚəɧ ɛɝɑɎɐɚɖɔɝɞɚɓəɚɕ ɠɔɍɜɚɓ-

əɚɕ ɚɝɞɑɚɐɔɝɛɗɌɓɔɔ.  

Fig. 2.  Orthopantomogram  (fragment).  

Almost complete absence of enamel in retinated teeth 

3.4, 3.5, 3.7. Zones of pseudocystic fibrotic osteodys-

plasia.  

 

ȼɔɝ. 3 (Fig. 3) 

 

ȼɔɝ. 4 (Fig. 4) 

ȼɔɝ. 3.    ȺɜɞɚɛɌəɞɚɘɚɏɜɌɘɘɌ (ɠɜɌɏɘɑəɞ). 

ȰɔɝɛɗɌɓɔɫ ɐɑəɞɔəɌ ɔ ɩɘɌɗɔ ɟ ɓɟɍɚɎ 1.5-1.8 ɔ 4.6-

4.8 ɟ ɛɌɢɔɑəɞɌ ɝ ɠɔɍɜɚɓəɚɕ ɐɔɝɛɗɌɓɔɑɕ ɣɑɗɪɝɞɑɕ. 

Fig. 3.  Orthopantomogram (fragment).  

Dysplasia of dentin and enamel in teeth 1.5 -1.8 and 

4.6 -4.8 in a patient with fibrotic jaws dysplasia.  

ȼɔɝ. 4.   ȮəɟɞɜɔɜɚɞɚɎɌɫ ɛɑɜɔɌɛɔɖɌɗɨəɌɫ ɜɑəɞ-

ɏɑəɚɏɜɌɘɘɌ.  

ȯɔɛɑɜɢɑɘɑəɞɚɓ ɖɚɜəɑɕ ɓɟɍɌ 3.6.  

Fig. 4.   Intraoral periapical radiograph.  

Hypercementosis of the roots of the tooth 3.6.  
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ȼɔɝ. 5 (Fig. 5) 

 

ȼɔɝ. 6 (Fig. 6) 

ȼɔɝ. 5.    ȺɜɞɚɛɌəɞɚɘɚɏɜɌɘɘɌ (ɠɜɌɏɘɑəɞ). 

ȳɟɍɧ ȯɑɞɣɔəɝɚəɌ 1.1 ɔ 2.1. 

Fig. 5.  Orthopantomogram (fragment).  

Getchinson's teeth 1.1 and 2.1.  

ȼɔɝ. 6.    ȺɜɞɚɛɌəɞɚɘɚɏɜɌɘɘɌ. 

ȳɟɍɧ ɀɟɜəɨɑ 1.1 ɔ 2.1. Ƚɜɚɝɤɔɑɝɫ ɖɚɜəɔ ɟ ɓɟɍɚɎ 

1.8 ɔ 2.8. Ȭɐɑəɞɔɫ 1.2, 1.4, 2.2, 2.4. ȴɘɑɑɞɝɫ ɜɌɝ-

ɝɞɚɫəɔɑ ɘɑɒɐɟ ɖɚɜɚəɖɌɘɔ ɓɟɍɚɎ Ɏ ɛɑɜɑɐəɑɘ ɚɞɐɑɗɑ 

ɣɑɗɪɝɞɑɕ. 

Fig. 6.  Orthopantomogram . 

Fournier teeth 1.1 and 2.1. Fused roots in teeth 1.8 

and 2.8. Adentia 1.2, 1.4, 2.2, 2.4. In the front of the 

jaws there is a distance between the crowns of the 

teeth.  

 

ȼɔɝ. 7 (Fig. 7) 

 

ȼɔɝ.  (Fig. 8) 

ȼɔɝ. 7.    ȺɜɞɚɛɌəɞɚɘɚɏɜɌɘɘɌ (ɠɜɌɏɘɑəɞ). 

ȴɝɖɜɔɎɗɑəɔɑ ɖɚɜəɫ ɓɟɍɌ 1.5.  

Fig. 7.  Orthopantomogram (fragment).  

Curvature of the tooth root 1.5.  

ȼɔɝ. 8.   ȮəɟɞɜɔɜɚɞɚɎɌɫ ɛɑɜɔɌɛɔɖɌɗɨəɌɫ ɜɑəɞ-

ɏɑəɚɏɜɌɘɘɌ.  

ȮəɟɞɜɔɜɚɞɚɎɌɫ ɛɑɜɔɌɛɔɖɌɗɨəɌɫ ɜɑəɞɏɑəɚɏɜɌɘɘɌ. 

ȾɑəɑɎɌɫ ɖɌɜɞɔəɌ çɓɟɍɌ Ɏ ɓɟɍɑè ɟ ɓɟɍɌ 2.4. 

Fig. 8.   Intraoral periapical radiograph.  

Shadow image of a "tooth in a tooth" in a tooth 2.4.  
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ɐɌɑɞɝɫ ɣɌɥɑ. 

ȸɌɖɜɚ- ɔ ɘɔɖɜɚɐɑəɞɔɫ ɚɍɧɣəɚ əɌɍɗɪ-

ɐɌɪɞɝɫ ɟ ɝɎɑɜɡɖɚɘɛɗɑɖɞəɧɡ ɓɟɍɚɎ (ɜɔɝ. 11) 

ɗɔɍɚ ɛɜɔ Ɏɜɚɒɐɑəəɚɕ ɛɌɞɚɗɚɏɔɔ ɗɔɢɑɎɚɏɚ 

ɝɖɑɗɑɞɌ (ɜɔɝ. 12 Ɍ, ɍ). ȿ ɛɌɢɔɑəɞɚɎ ɝ əɚɜ-

ɘɌɗɨəɧɘ ɜɌɓɎɔɞɔɑɘ ɗɔɢɑɎɧɡ ɖɚɝɞɑɕ əɑɜɑɐɖɚ 

ɚɍəɌɜɟɒɔɎɌɪɞɝɫ ɟɘɑəɨɤɑəəɧɑ Ɏ ɜɌɓɘɑɜɌɡ 

(ɜɟɐɔɘɑəɞɌɜəɧɑ) ɞɜɑɞɨɔ ɘɚɗɫɜɧ Ɏɑɜɡəɑɕ ɣɑ-

ɗɪɝɞɔ (ɜɔɝ. 13). ȷɚɒəɌɫ ɖɌɜɞɔəɌ ɘɔɖɜɚɐɑə-

ɞɔɔ əɌ ɜɑəɞɏɑəɚɏɜɌɘɘɑ ɚɍɟɝɗɚɎɗɔɎɌɑɞɝɫ ɛɜɚ-

ɑɖɢɔɚəəɧɘ ɟɖɚɜɚɣɑəɔɑɘ ɔɓɚɍɜɌɒɑəɔɫ ɓɟɍɌ 

ɛɜɔ ɑɏɚ ɣɜɑɓɘɑɜəɚɘ əɌɖɗɚəɑ Ɏ əɌɜɟɒəɚ-

Ɏəɟɞɜɑəəɑɘ əɌɛɜɌɎɗɑəɔɔ. 

ȶɚɗɔɣɑɝɞɎɚ ɖɚɜəɑɕ ɓɟɍɚɎ ɘɚɒɑɞ ɎɌɜɨɔ-

ɜɚɎɌɞɨ Ɏ ɝɞɚɜɚəɟ ɟɘɑəɨɤɑəɔɫ ɔɗɔ ɟɎɑɗɔɣɑ-

əɔɫ. ȰɚɎɚɗɨəɚ ɣɌɝɞɚ ɖɚɜəɔ ɟ ɘɚɗɫɜɚɎ Ɏɑɜɡ-

əɑɕ ɣɑɗɪɝɞɔ, ɚɝɚɍɑəəɚ Ɏɞɚɜɧɡ ɔ ɞɜɑɞɨɔɡ, 

ɝɜɌɝɞɌɪɞɝɫ ɘɑɒɐɟ ɝɚɍɚɕ (ɜɔɝ. 6). Ȼɜɔ ɩɞɚɘ 

ɖɌɒɐɧɕ ɔɓ ɖɚɜəɑɕ ɝɚɡɜɌəɫɑɞ ɛɜɚɝɎɑɞ ɖɚɜəɑ-

Ɏɚɏɚ ɖɌəɌɗɌ ɗɔɍɚ ɚɛɜɑɐɑɗɫɪɞɝɫ ɐɎɌ ɔɗɔ ɚɐɔə 

ɚɍɥɔɕ ɖɚɜəɑɎɚɕ ɖɌəɌɗ. Ȱɚɛɚɗəɔɞɑɗɨəɧɑ 

ɖɚɜəɔ ɚɍɧɣəɚ ɠɚɜɘɔɜɟɪɞɝɫ ɟ ɛɜɑɘɚɗɫɜɚɎ ɔ 

ɘɚɗɫɜɚɎ Ɏɑɜɡəɑɕ ɔ əɔɒəɑɕ ɣɑɗɪɝɞɑɕ (ɜɔɝ. 14 

Ɍ, ɍ). ȼɌɓɐɎɚɑəɔɑ ɖɚɜəɫ ɓɟɍɌ ɘɚɒɑɞ ɝɚɛɜɚ-

ɎɚɒɐɌɞɨɝɫ Ɍɞɔɛɔɣəɚɕ ɖɚəɠɔɏɟɜɌɢɔɑɕ ɖɚɜ-

əɑɎɧɡ ɖɌəɌɗɚɎ. 

ȬəɚɘɌɗɔɔ ɛɜɚɜɑɓɧɎɌəɔɫ ɓɟɍɚɎ ɛɚɐɜɌɓ-

ɐɑɗɫɪɞɝɫ əɌ ɜɑɞɑəɢɔɪ ɛɚɗəɟɪ, ɛɜɔ ɖɚɞɚɜɚɕ 

ɓɟɍ əɑ ɛɜɚɜɑɓɌɗɝɫ (ɜɔɝ. 15 Ɍ ð Ɏ) ɔ əɑɛɚɗəɟɪ ð 

ɛɜɔ ɣɌɝɞɔɣəɚɘ ɛɜɚɜɑɓɧɎɌəɔɔ ɓɟɍɌ (ɜɔɝ. 12 Ɍ,  

 

ȼɔɝ. 9 (Fig. 9) 

 

ȼɔɝ. 10 (Fig. 10)  

ȼɔɝ. 9.  ȸȽȶȾ, ɞɜɑɡɘɑɜəɌɫ ɜɑɖɚəɝɞɜɟɖɢɔɫ 

ɔɓɚɍɜɌɒɑəɔɫ ɓɟɍɚɎ Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ ɝɛɜɌɎɌ. 

ȽɜɌɥɑəɔɑ ɖɚɜəɑɕ ɜɑɞɑəɔɜɚɎɌəəɚɏɚ ɔ ɐɔɝɞɚɛɔɜɚ-

ɎɌəəɚɏɚ ɓɟɍɌ 1.3 ɔ ɓɟɍɌ 1.4. ȽɚɡɜɌəɔɗɝɫ ɓɟɍ 5.3.   

Fig. 9.  MSCT, three-dimensional reconstruction 

of the teeth of the upper jaw on the right.  

Fused roots of a retented and dystopian tooth 1.3 

and a tooth 1.4. A preserved tooth 5.3.  

ȼɔɝ. 10.    ȺɜɞɚɛɌəɞɚɘɚɏɜɌɘɘɌ (ɠɜɌɏɘɑəɞ). 

ȯɑɘɔəɌɢɔɫ ɓɟɍɚɎ 3.1 ɔ 3.2. 

Fig. 10.  Orthopantomogram (fragment).  

Gemination of teeth 3.1 and 3.2.  

 

ȼɔɝ. 11 (Fig. 11) 

ȼɔɝ. 11.    ȺɜɞɚɛɌəɞɚɘɚɏɜɌɘɘɌ (ɠɜɌɏɘɑəɞ). 

ȸɌɖɜɚɐɑəɞɔɫ ɝɎɑɜɡɖɚɘɛɗɑɖɞəɚɏɚ ɓɟɍɌ 2.3. 

Fig. 11.  Orthopantomogram (fragme nt).  

Macrodentia of an supernumerary tooth 2.3.  
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ɍ). ɃɌɝɞɚɞɌ ɎɝɞɜɑɣɌɑɘɚɝɞɔ ɜɑɞɑəɢɔɔ ɓɟɍɚɎ ɟ 

əɌɝɑɗɑəɔɫ ɝɚɝɞɌɎɗɫɑɞ 27%. Ȼɜɔɣɔəɚɕ ɜɑɞɑə-

ɢɔɔ Ɏ ɚɝəɚɎəɚɘ ɝɞɌəɚɎɔɞɝɫ ɚɞɝɟɞɝɞɎɔɑ ɐɚ-

ɝɞɌɞɚɣəɚɏɚ ɘɑɝɞɌ ɐɗɫ ɟɝɞɌəɚɎɖɔ ɓɟɍɚɎ Ɏ ɓɟɍ-

əɚɕ ɜɫɐ, əɑɛɜɌɎɔɗɨəɚɑ ɛɚɗɚɒɑəɔɑ ɛɜɚɜɑɓɧ-

ɎɌɪɥɑɏɚɝɫ ɓɟɍɌ ɔɗɔ əɌɡɚɐɫɥɔɡɝɫ ɜɫɐɚɘ ɓɟ-

ɍɚɎ. Ȯ ɩɞɚɘ ɝɗɟɣɌɑ ɓɟɍɧ əɑ ɛɜɚɜɑɓɧɎɌɪɞɝɫ 

Ɏɚɚɍɥɑ ɗɔɍɚ ɣɌɝɞɔɣəɚ ɛɜɚɜɑɓɧɎɌɪɞɝɫ, Ɏ ɞɚɘ 

ɣɔɝɗɑ Ɏ əɑɛɜɌɎɔɗɨəɚɘ ɛɚɗɚɒɑəɔɔ. ȿɎɑɗɔɣɑ-

əɔɑ ɝɜɚɖɚɎ ɛɜɚɜɑɓɧɎɌəɔɫ ɛɚɝɞɚɫəəɧɡ ɓɟɍɚɎ 

ɞɌɖɒɑ ɝɎɫɓɌəɚ ɝ ɓɌɘɑɐɗɑəəɚɕ ɠɔɓɔɚɗɚɏɔɣɑ-

ɝɖɚɕ ɜɑɓɚɜɍɢɔɑɕ ɖɚɜəɑɕ Ɏɜɑɘɑəəɧɡ ɓɟɍɚɎ. 

ȼɑɞɑəɢɔɫ ɚɍɧɣəɚ ɎɚɓəɔɖɌɑɞ ɟ ɚɐəɚɏɚ ɓɟɍɌ, 

ɔəɚɏɐɌ ɚɍəɌɜɟɒɔɎɌɑɞɝɫ ɟ əɑɝɖɚɗɨɖɔɡ ɓɟɍɚɎ ɝ 

ɚɍɜɌɓɚɎɌəɔɑɘ ɓɚə ɝɜɌɝɞɌəɔɫ ɘɑɒɐɟ ɖɚɜəɫɘɔ. 

ȻɜɑɒɐɑɎɜɑɘɑəəɚɑ ɛɜɚɜɑɓɧɎɌəɔɑ ɛɚɝɞɚɫəəɧɡ 

ɓɟɍɚɎ ɛɜɚɔɝɡɚɐɔɞ ɔɓ-ɓɌ ɜɌɝɝɌɝɧɎɌəɔɫ ɖɚɜəɑɕ 

ɔ ɎɧɛɌɐɑəɔɫ Ɏɜɑɘɑəəɧɡ ɓɟɍɚɎ ɜɌəɨɤɑ ɛɚɗɚ-

ɒɑəəɚɏɚ ɝɜɚɖɌ.  

Ȭɞɔɛɔɣəɚɑ ɛɚɗɚɒɑəɔɑ əɌɍɗɪɐɌɑɞɝɫ ɟ 

ɜɑɞɑəɔɜɚɎɌəəɧɡ ɔ ɛɜɚɜɑɓɌɎɤɔɡɝɫ ɖɗɧɖɚɎ, 

ɚɝɚɍɑəəɚ əɌ Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ, ɛɜɑɘɚɗɫɜɚɎ ɔ 

ɘɚɗɫɜɚɎ ɚɍɑɔɡ ɣɑɗɪɝɞɑɕ, ɖɚɞɚɜɧɑ ɘɚɏɟɞ 

ɝɘɑɥɌɞɨɝɫ Ɏ ɘɑɐɔɌɗɨəɚ-ɐɔɝɞɌɗɨəɚɘ ɔ (ɔɗɔ) 

əɌɜɟɒəɚ-Ɏəɟɞɜɑəəɑɘ əɌɛɜɌɎɗɑəɔɫɡ (ɜɔɝ. 15 

Ɍ ð Ɏ; ɜɔɝ. 16 Ɍ ð Ɏ). ȹɌɔɍɚɗɑɑ ɣɌɝɞɚ ɜɑɞɑəɢɔɫ 

ɎɝɞɜɑɣɌɑɞɝɫ ɟ ɞɜɑɞɨɔɡ ɘɚɗɫɜɚɎ əɔɒəɑɕ ɣɑɗɪ-

ɝɞɔ. Ȼɚɗəɚɝɞɨɪ ɜɑɞɑəɔɜɚɎɌəəɧɑ ɞɜɑɞɨɔ ɘɚ-

ɗɫɜɧ əɔɒəɑɕ ɣɑɗɪɝɞɔ ɚɍɧɣəɚ ɜɌɝɛɚɗɌɏɌɪɞɝɫ 

ɛɚɐ ɟɏɗɚɘ ɖɚ Ɏɞɚɜɧɘ ɘɚɗɫɜɌɘ (ɜɔɝ. 17 Ɍ ð Ɏ), 

ɜɑɒɑ ɛɑɜɛɑəɐɔɖɟɗɫɜəɚ ɖ əɔɘ. ȻɜɚɜɑɓɧɎɌəɔɑ  

 

ȼɔɝ. 12 Ɍ (Fig. 12 Ɍ) 

 

ȼɔɝ. 12 ɍ (Fig. 12 b) 

ȼɔɝ. 12.      ȸȽȶȾ, ɞɜɑɡɘɑɜəɌɫ ɜɑɖɚəɝɞɜɟɖɢɔɫ ɔɓɚɍɜɌɒɑəɔɫ. 

Ɍ ð ɓɟɍɚɣɑɗɪɝɞəɚɕ ɝɔɝɞɑɘɧ ɝɗɑɎɌ, ɍ ð ɓɟɍɚɎ əɔɒəɑɕ ɣɑɗɪɝɞɔ ɝɗɑɎɌ. ȸɔɖɜɚɐɑəɞɔɫ Ɍɞɔɛɔɣəɚ ɝɠɚɜɘɔɜɚ-

ɎɌəəɚɏɚ əɑ ɛɚɗəɚɝɞɨɪ ɛɜɚɜɑɓɌɎɤɑɏɚɝɫ ɓɟɍɌ 3.7. ȹɑɐɚɜɌɓɎɔɞɔɑ əɔɒəɑɕ ɣɑɗɪɝɞɔ ɝɗɑɎɌ. 

Fig. 12.   MSCT, three-dimensional reconstruction.  

a ð the dentofacial system o n the left, b ð the teeth of the lower jaw on the left. Microdentia of an atypically 

formed incompletely erupted tooth 3.7. Underdevelopment of the lower jaw on the left.  

 

ȼɔɝ. 13 (Fig. 13) 

ȼɔɝ. 13.    ȺɜɞɚɛɌəɞɚɘɚɏɜɌɘɘɌ. 

ȸɔɖɜɚɐɑəɞɔɫ 1.8. ɔ 2.8. ȳɟɍ 4.3 ɜɌɓɎɑɜəɟɞ Ɏɚɖɜɟɏ ɝɎɚɑɕ ɛɜɚɐɚɗɨəɚɕ ɚɝɔ. 

Fig. 13.  Orthopantomogram . 

Microdentia 1.8. and 2.8. Tooth 4.3 is deployed around its longitudinal axis.  
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ȼɔɝ. 14 Ɍ (Fig. 14 Ɍ) 

 

ȼɔɝ. 14 ɍ (Fig. 14 b) 

ȼɔɝ. 14.    ȺɜɞɚɛɌəɞɚɘɚɏɜɌɘɘɌ (ɠɜɌɏɘɑəɞ). 

ȰɎɟɡɖɚɜəɑɎɚɕ ɓɟɍ 4.5 (Ɍ), ɞɜɑɡɖɚɜəɑɎɚɕ ɓɟɍ 4.7 (ɍ). 

Fig. 14.  Orthopantomogram (fragment).  

Two-root tooth 4.5 (a), three -root tooth 4.7 (b).  

 

ȼɔɝ. 15 Ɍ (Fig. 15 Ɍ) 

 

ȼɔɝ. 15 ɍ (Fig. 15 b) 

 

ȼɔɝ. 15 Ɏ (Fig. 15 ɝ) 

ȼɔɝ. 15.     Ɍ ð ȺɜɞɚɛɌəɞɚɘɚɏɜɌɘɘɌ (ɠɜɌɏɘɑəɞ), ɍ ð ȶȷȶȾ, ɌɖɝɔɌɗɨəɧɕ ɝɜɑɓ Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ, 

Ɏ ð ȶȷȶȾ, ɌɖɝɔɌɗɨəɧɕ ɝɜɑɓ əɔɒəɑɕ ɣɑɗɪɝɞɔ. 

ȶɚɝɚ-ɎɑɜɞɔɖɌɗɨəɚɑ ɛɚɗɚɒɑəɔɑ ɝ ɚɜɔɑəɞɌɢɔɑɕ Ɏ Ɏɑɝɞɔɍɟɗɫɜəɚɘ əɌɛɜɌɎɗɑəɔɔ ɜɑɞɑəɔɜɚɎɌəəɧɡ ɓɟɍɚɎ 1.3 

ɔ 4.3. ȳəɌɣɔɞɑɗɨəɧɕ əɌɖɗɚə ɓɟɍɌ 4.2.  

Fig. 15.   a ð Orthopantomogram (fragment), b ð ɝone-beam computed tomography, axial view o f 

the upper jaw, c ð ɝone-beam computed tomography, axial view of the lower jaw.  

Obliquely -vertical position with orientation in the vestibular direction of the retented teeth 1.3 and 4.3. Sig-

nificant inclination of the tooth 4.2.  
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ȼɔɝ. 16 Ɍ (Fig. 16 Ɍ) 

 

ȼɔɝ. 16 ɍ (Fig. 16 b) 

 

ȼɔɝ. 16 Ɏ (Fig. 16 ɝ) 

ȼɔɝ. 16.     ȶȷȶȾ ɍɚɖɚɎɚɏɚ ɚɞɐɑɗɌ Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ ɝɛɜɌɎɌ, Ɍ ð ɖɚɝɚ-ɝɌɏɔɞɞɌɗɨəɧɕ ɝɜɑɓ, ɍ ð 

ɌɖɝɔɌɗɨəɧɕ ɝɜɑɓ, Ɏ ð ɞɜɌəɎɑɜɓɌɗɨəɧɕ ɝɜɑɓ. 

ȶɚɝɚ-ɎɑɜɞɔɖɌɗɨəɚɑ ɛɚɗɚɒɑəɔɑ ɜɑɞɑəɔɜɚɎɌəəɚɏɚ ɓɟɍɌ 1.8 ɝ ɚɜɔɑəɞɌɢɔɑɕ Ɏ ɚɜɌɗɨəɚɘ əɌɛɜɌɎɗɑəɔɔ. 

Fig. 16.  Cone -beam computed tomography of the lateral part of the upper jaw on the right, a ð 

oblique -sagittal view , b ð axial view, c ð transversal view.  

Obliquely -verical position of the retented tooth 1.8 with orientation in the or al direction.  

 

ȼɔɝ. 17 Ɍ (Fig. 17 Ɍ) 

 

ȼɔɝ. 17 ɍ (Fig. 17 b) 

 

ȼɔɝ. 17 Ɏ (Fig. 17 ɝ) 

ȼɔɝ. 17.      ȶȷȶȾ ɍɚɖɚɎɚɏɚ ɚɞɐɑɗɌ əɔɒəɑɕ ɣɑɗɪɝɞɔ ɝɛɜɌɎɌ, Ɍ ð ɖɚɝɚ-ɝɌɏɔɞɞɌɗɨəɧɕ ɝɜɑɓ, ɍ ð 

ɌɖɝɔɌɗɨəɧɕ ɝɜɑɓ, Ɏ ð ɞɜɌəɎɑɜɓɌɗɨəɧɕ ɝɜɑɓ.  

ȶɚɝɚ-ɎɑɜɞɔɖɌɗɨəɚɑ ɛɚɗɚɒɑəɔɑ əɑɛɚɗəɚɝɞɨɪ ɛɜɚɜɑɓɌɎɤɑɏɚɝɫ ɓɟɍɌ 4.8, ɚɜɔɑəɞɔɜɚɎɌəəɚɏɚ Ɏɐɚɗɨ ɣɑɗɪɝɞɔ.  

Fig. 17.    Ƚone-beam computed tomography of the lateral part of the lower jaw on the right, a ð 

oblique -sagittal view, b ð axial view, c ð transversal view.  

Obliquely -vertical position of the incompletely erupted tooth 1.8, located along the jaw.  

http://www.rejr.ru/


 

 

   RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY  

 

  | www.rejr.ru | REJR. 2023; 13 (1):5-17       DOI:10.21569/2222-7415-2023-13-1-5-17                        13 
  

 

 

 

ȼɔɝ. 18 (Fig. 18) 

 

ȼɔɝ. 19 (Fig. 19) 

ȼɔɝ. 18.    ȺɜɞɚɛɌəɞɚɘɚɏɜɌɘɘɌ (ɠɜɌɏɘɑəɞ). 

ȼɑɞɑəɢɔɫ ɔ ɐɔɝɞɚɛɔɫ ɓɟɍɌ 3.3, Ɏɧɤɑ ɖɚɞɚɜɚɏɚ ɜɌɝ-

ɛɚɗɚɒɑə ɜɑɞɑəɔɜɚɎɌəəɧɕ Ɍɞɔɛɔɣəɚ ɝɠɚɜɘɔɜɚ-

ɎɌəəɧɕ ɝɎɑɜɡɖɚɘɛɗɑɖɞəɧɕ ɓɟɍ. ȴɘɑɑɞɝɫ Ɏɜɑɘɑə-

əɧɕ ɓɟɍ 7.3.  

Fig. 18.  Orthopantomogram (fragment).  

Retention and dystopia of the tooth 3.3, above which 

the abnormal supernumerary tooth is located. There 

is a temporary tooth 7.3.  

ȼɔɝ. 19.    ȺɜɞɚɛɌəɞɚɘɚɏɜɌɘɘɌ (ɠɜɌɏɘɑəɞ). 

ȳɟɍ 3.8 ɜɌɝɛɚɗɚɒɑə Ɏ ɚɍɗɌɝɞɔ processus coronoide-

us mandibulae ɝɗɑɎɌ. 

Fig. 19.  Orthopantomogram (fragment).  

Tooth 3.8 is located in the region of the processus 

coronoideus mandibulae on the left.  

 

ȼɔɝ. 20 (Fig. 20) 

 

ȼɔɝ. 21 (Fig. 21) 

ȼɔɝ. 20.    ȺɜɞɚɛɌəɞɚɘɚɏɜɌɘɘɌ (ɠɜɌɏɘɑəɞ). 

ȮɑɜɞɔɖɌɗɨəɚɑ ɎɧɐɎɔɒɑəɔɑ ɓɟɍɌ 1.6 ɎɝɗɑɐɝɞɎɔɑ 

ɚɞɝɟɞɝɞɎɔɫ ɓɟɍɌ 4.6. 

Fig. 20.  Orthopantomogram (fragment).  

Vertical movement of the tooth 1.6 due to the ab-

sence of a tooth 4.6.  

ȼɔɝ. 21.    ȺɜɞɚɛɌəɞɚɘɚɏɜɌɘɘɌ (ɠɜɌɏɘɑəɞ). 

ȻɚɎɚɜɚɞ Ɏɚɖɜɟɏ ɝɎɚɑɕ ɚɝɔ ɓɟɍɌ 2.2. ȴɘɑɑɞɝɫ ɜɌɝ-

ɝɞɚɫəɔɑ ɘɑɒɐɟ ɖɚɜɚəɖɌɘɔ ɓɟɍɚɎ 1.1 ɔ 2.1. 

Fig. 21.  Orthopantomogram (fragment).  

Rotation of the tooth around its axis 2.2. There is a 

distance between the crowns of the teeth 1.1 and 2.1.  
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ɞɌɖɔɡ ɓɟɍɚɎ ɘɚɒɑɞ ɝɞɌɞɨ ɛɜɔɣɔəɚɕ Ɏɚɓəɔɖ-

əɚɎɑəɔɫ ɛɑɜɔɖɚɜɚəɌɜɔɞɌ. ȺɐəɌɖɚ ɝɗɑɐɟɑɞ 

ɚɞɘɑɞɔɞɨ, ɣɞɚ əɑɛɜɌɎɔɗɨəɚɑ ɛɜɚɜɑɓɧɎɌəɔɑ 

ɞɜɑɞɨɔɡ ɘɚɗɫɜɚɎ əɔɒəɑɕ ɣɑɗɪɝɞɔ əɑɜɑɐɖɚ əɑ 

ɔɘɑɑɞ ɖɗɔəɔɣɑɝɖɚɕ ɝɔɘɛɞɚɘɌɞɔɖɔ, ɓɌ ɔɝɖɗɪ-

ɣɑəɔɑɘ ɛɚɝɞɑɛɑəəɚ ɟɎɑɗɔɣɔɎɌɪɥɑɕɝɫ ɝɖɟ-

ɣɑəəɚɝɞɔ ɓɟɍɚɎ Ɏ ɛɑɜɑɐəɑɘ ɔ ɍɚɖɚɎɚɘ ɚɞɐɑ-

ɗɌɡ ɓɟɍəɚɏɚ ɜɫɐɌ. Ȯ ɩɞɚɘ ɝɗɟɣɌɑ ɛɜɔɣɔəɟ 

ɝɖɟɣɑəəɚɏɚ ɛɚɗɚɒɑəɔɫ ɓɟɍɚɎ ɘɚɒəɚ ɟɝɞɌəɚ-

Ɏɔɞɨ ɞɚɗɨɖɚ əɌ ɚɝəɚɎɌəɔɔ ɜɑəɞɏɑəɚɗɚɏɔɣɑ-

ɝɖɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ.  

ȼɑɞɑəɔɜɚɎɌəəɧɑ ɓɟɍɧ, Ɏ ɞɚɘ ɣɔɝɗɑ 

ɝɎɑɜɡɖɚɘɛɗɑɖɞəɧɑ ɓɟɍɧ, ɘɚɏɟɞ ɎɔɓɟɌɗɔɓɔɜɚ-

ɎɌɞɨɝɫ ɓɌ ɛɜɑɐɑɗɌɘɔ ɌɗɨɎɑɚɗɫɜəɚɏɚ ɚɞɜɚɝɞɖɌ 

ɣɑɗɪɝɞɑɕ (ɐɔɝɞɚɛɔɫ ɓɟɍɚɎ). Ȼɜɔ ɩɞɚɘ ɓɟɍɧ 

əɔɒəɑɕ ɣɑɗɪɝɞɔ ɎɧɫɎɗɫɪɞɝɫ Ɏ ɞɑɗɑ ɣɑɗɪɝɞɔ 

(ɜɔɝ. 17), ɞɜɑɞɨɔ ɘɚɗɫɜɧ əɔɒəɑɕ ɣɑɗɪɝɞɔ 

ɔəɚɏɐɌ ɚɍəɌɜɟɒɔɎɌɪɞɝɫ Ɏ ɎɑɞɎɔ ɣɑɗɪɝɞɔ 

(ɜɔɝ. 18), ɓɟɍɧ Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ ð Ɏ ɛɜɚɑɖɢɔɔ 

Ɏɑɜɡəɑɣɑɗɪɝɞəɧɡ ɛɌɓɟɡ ɔ ɐəɌ əɚɝɌ.  

Ȯ ɜɑɓɟɗɨɞɌɞɑ ɣɌɝɞɔɣəɚɕ ɛɚɞɑɜɔ ɓɟɍɚɎ 

ɔɗɔ Ɍɐɑəɞɔɔ, ɜɑɞɑəɢɔɔ ɓɟɍɚɎ, ɟɘɑəɨɤɑəɔɫ 

ɜɌɓɘɑɜɚɎ ɛɜɚɜɑɓɌɎɤɔɡɝɫ ɓɟɍɚɎ ɚɍɜɌɓɟɑɞɝɫ 

ɜɌɝɝɞɚɫəɔɑ ɘɑɒɐɟ ɖɚɜɚəɖɌɘɔ ɢɑəɞɜɌɗɨəɧɡ 

ɜɑɓɢɚɎ (ɐɔɌɝɞɑɘɌ) ɔ ɐɜɟɏɔɡ ɓɟɍɚɎ (ɞɜɑɘɧ) ɔɓ-

ɓɌ ɔɡ ɏɚɜɔɓɚəɞɌɗɨəɚɏɚ ɛɑɜɑɘɑɥɑəɔɫ (ɜɔɝ. 6). 

ȹɑɛɜɚɛɚɜɢɔɚəɌɗɨəɚɝɞɨ ɜɌɓɘɑɜɚɎ ɌɗɨɎɑɚɗɫɜ-

əɚɏɚ   ɚɞɜɚɝɞɖɌ   ɣɑɗɪɝɞɑɕ    ɛɜɔ   əɚɜɘɌɗɨəɚ  

 

ɝɠɚɜɘɔɜɚɎɌəəɧɡ ɓɟɍɌɡ ɞɌɖɒɑ ɛɜɔɎɚɐɔɞ ɖ  

ɚɍɜɌɓɚɎɌəɔɪ ɐɔɌɝɞɑɘ ɔ ɞɜɑɘ ɗɔɍɚ ɝɖɟɣɑəəɚ-

ɝɞɔ ɓɟɍɚɎ. ȴɓ-ɓɌ ɚɞɝɟɞɝɞɎɔɫ ɜɫɐɚɘ ɜɌɝɛɚɗɚ-

ɒɑəəɧɡ ɓɟɍɚɎ ɛɜɚɔɝɡɚɐɔɞ ɏɚɜɔɓɚəɞɌɗɨəɧɕ 

əɌɖɗɚə ɓɟɍɌ (ɜɔɝ. 15 Ɍ), Ɍ ɛɜɔ ɚɞɝɟɞɝɞɎɔɔ ɓɟ-

ɍɚɎ-ɌəɞɌɏɚəɔɝɞɚɎ ð ɎɑɜɞɔɖɌɗɨəɚɑ ɎɧɐɎɔɒɑ-

əɔɑ ɓɟɍɌ (ɠɑəɚɘɑə ȻɚɛɚɎɌ-ȯɚɐɚəɌ) (ɜɔɝ. 20).  

ȻɚɎɚɜɚɞ ɓɟɍɚɎ Ɏɚɖɜɟɏ ɝɎɚɑɕ ɛɜɚɐɚɗɨəɚɕ 

ɚɝɔ (ɞɚɜɞɚɌəɚɘɌɗɔɫ), Ɏ ɚɝəɚɎəɚɘ ɜɑɓɢɚɎ ɔ 

ɖɗɧɖɚɎ (ɜɔɝ. 13), ɚɍɟɝɗɚɎɗɔɎɌɑɞɝɫ ɏɑəɑɞɔɣɑ-

ɝɖɔɘɔ ɠɌɖɞɚɜɌɘɔ, ɛɚɗɚɒɑəɔɑɘ ɓɌɣɌɞɖɌ ɓɟɍɌ, 

ɚɝɚɍɑəəɚɝɞɫɘɔ ɓɟɍəɚɏɚ ɜɫɐɌ. ȾɌɖ, ɜɑɓɢɧ Ɏ 

ɛɑɜɔɚɐ ɛɜɚɜɑɓɧɎɌəɔɫ ɘɚɏɟɞ ɜɌɓɎɚɜɌɣɔɎɌɞɨɝɫ 

Ɏɚɖɜɟɏ ɝɎɚɑɕ ɚɝɔ Ɏ ɖɌɣɑɝɞɎɑ ɖɚɘɛɑəɝɌɞɚɜəɚ-

ɏɚ ɘɑɡɌəɔɓɘɌ ɐɗɫ ɟɝɞɌəɚɎɖɔ Ɏ ɟɘɑəɨɤɑəəɚɑ 

ɛɜɚɝɞɜɌəɝɞɎɚ ɘɑɒɐɟ ɟɒɑ ɛɜɚɜɑɓɌɎɤɔɘɔɝɫ 

ɝɚɝɑɐəɔɘɔ ɓɟɍɌɘɔ (ɜɔɝ. 21). Ȼɚɝɖɚɗɨɖɟ ɜɌɓ-

Ɏɑɜəɟɞɧɑ ɛɚ ɚɝɔ əɚɜɘɌɗɨəɚ ɝɠɚɜɘɔɜɚɎɌəəɧɑ 

ɓɟɍɧ ɚɞɚɍɜɌɒɌɪɞɝɫ əɌ ɜɑəɞɏɑəɚɏɜɌɘɘɌɡ Ɏ 

ɍɚɖɚɎɚɕ ɔɗɔ ɖɚɝɚɕ ɛɜɚɑɖɢɔɫɡ, ɎɚɓəɔɖɌɑɞ 

ɗɚɒəɌɫ ɞɑəɑɎɌɫ ɖɌɜɞɔəɌ Ɍɞɔɛɔɣəɚɕ ɠɚɜɘɧ 

ɓɟɍɌ. 

ɃɌɝɞɔɣəɌɫ Ɍɐɑəɞɔɫ ɚɍɧɣəɚ ɛɜɚɫɎɗɫɑɞɝɫ 

ɚɞɝɟɞɝɞɎɔɑɘ ɞɜɑɞɨɔɡ ɘɚɗɫɜɚɎ. ȺɞɝɟɞɝɞɎɔɑ 

ɠɚɜɘɔɜɚɎɌəɔɫ ɐɜɟɏɔɡ ɓɟɍɚɎ, ɚɍɧɣəɚ ɍɚɖɚ-

Ɏɧɡ ɜɑɓɢɚɎ ɔ ɛɜɑɘɚɗɫɜɚɎ ɣɑɗɪɝɞɑɕ, əɌɍɗɪ-

ɐɌɑɞɝɫ ɟ 1% əɌɝɑɗɑəɔɫ. ɉɞɌ ɌəɚɘɌɗɔɫ Ɏɚɓəɔ-

ɖɌɑɞ ɟ  Ɏɜɑɘɑəəɧɡ  ɔ  ɛɚɝɞɚɫəəɧɡ  ɓɟɍɚɎ, ɣɞɚ  

 

ȼɔɝ. 22 (Fig. 22) 

 

ȼɔɝ. 23 (Fig. 23)  

ȼɔɝ. 22.      ȺɜɞɚɛɌəɞɚɘɚɏɜɌɘɘɌ. 

Ȭɐɑəɞɔɫ 3.5 ɔ 4.5. ȶɚɜəɔ ɓɟɍɚɎ 7.5 ɔ 8.5 ɟɎɑɗɔɣɑ-

əɧ. Ȭɞɔɛɔɣəɚ ɝɠɚɜɘɔɜɚɎɌəəɧɕ ɓɌɣɌɞɚɖ ɝɎɑɜɡ-

ɖɚɘɛɗɑɖɞəɚɏɚ ɓɟɍɌ ɜɌɝɛɚɗɚɒɑə ɘɑɒɐɟ ɖɚɜəɫɘɔ 

ɓɟɍɚɎ 1.1 ɔ 2.1. ȴɘɑɑɞɝɫ ɜɌɝɝɞɚɫəɔɑ ɘɑɒɐɟ ɖɚɜɚə-

ɖɌɘɔ ɜɑɓɢɚɎ Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ. 

Fig. 22.  Orthopantomogr am . 

Adentia  3.5 and  4.5. The roots of teeth 7.5 and 8.5 

are enlarged. The abnormal supernumerary tooth 

germ is located between the roots of teeth 1.1 and 

2.1. There is a distance between the crowns of the 

incisors of the upper jaw.  

ȼɔɝ. 23.      ȺɜɞɚɛɌəɞɚɘɚɏɜɌɘɘɌ. 

ɉɖɞɚɐɑɜɘɌɗɨəɌɫ ɐɔɝɛɗɌɓɔɫ. ȸəɚɒɑɝɞɎɑəəɌɫ Ɍɐɑə-

ɞɔɫ, ɌɞɔɛɔɣəɌɫ ɠɚɜɘɌ ɖɚɜɚəɚɖ ɓɟɍɚɎ, ɐɔɌɝɞɑɘɌ əɌ 

Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ. 

Fig. 23.  Orthopantomogram . 

Ectodermal dysplasia. Multiple adentia, atypical form 

of dental crowns, diastema on the upper jaw.  
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ɝɎɫɓɌəɚ ɝ əɌɜɟɤɑəɔɫɘɔ ɛɜɚɢɑɝɝɌ ɓɟɍɚɚɍɜɌ-

ɓɚɎɌəɔɫ, ɛɜɚɔɝɡɚɐɫɥɑɏɚ ɝɚɚɞɎɑɞɝɞɎɑəəɚ 

ɘɑɒɐɟ 7-ɕ ɔ 10-ɕ əɑɐɑɗɫɘɔ ɔ ɛɚɝɗɑ 17-ɕ əɑ-

ɐɑɗɔ Ɏəɟɞɜɔɟɞɜɚɍəɚɏɚ ɛɑɜɔɚɐɌ (ɜɔɝ. 6). Ȼɜɔ 

ɚɞɝɟɞɝɞɎɔɔ ɛɚɝɞɚɫəəɧɡ ɓɟɍɚɎ Ɏɜɑɘɑəəɧɑ ɓɟ-

ɍɧ Ɏ ɞɑɣɑəɔɑ ɐɗɔɞɑɗɨəɚɏɚ Ɏɜɑɘɑəɔ ɝɚɡɜɌəɫ-

ɪɞɝɫ Ɏ ɌɗɨɎɑɚɗɫɜəɚɘ ɚɞɜɚɝɞɖɑ ɣɑɗɪɝɞɑɕ, ɞɌɖ 

ɖɌɖ Ɏɜɑɘɫ ɠɔɓɔɚɗɚɏɔɣɑɝɖɚɕ ɜɑɓɚɜɍɢɔɔ ɔɡ 

ɖɚɜəɑɕ ɟɎɑɗɔɣɔɎɌɑɞɝɫ (ɜɔɝ. 22). 

ȻɚɗəɌɫ ɔɗɔ ɘəɚɒɑɝɞɎɑəəɌɫ Ɍɐɑəɞɔɫ 

ɎɝɞɜɑɣɌɑɞɝɫ ɜɑɐɖɚ, ɚɍɟɝɗɚɎɗɑəɌ ɛɚɜɚɖɚɘ 

ɠɚɜɘɔɜɚɎɌəɔɫ ɓɟɍəɚɕ ɛɗɌɝɞɔəɖɔ (6ð7-ɫ əɑ-

ɐɑɗɔ ɩɘɍɜɔɚəɌɗɨəɚɏɚ ɜɌɓɎɔɞɔɫ) ɔ, ɖɌɖ ɛɜɌ-

Ɏɔɗɚ, ɝɚɣɑɞɌɑɞɝɫ ɝ ɛɚɜɚɖɚɘ ɠɚɜɘɔɜɚɎɌəɔɫ 

ɗɔɢɑɎɧɡ ɖɚɝɞɑɕ (ɜɔɝ. 23). Ȭɞɔɛɔɣəɚɑ ɝɞɜɚɑ-

əɔɑ ɔ ɖɚɗɔɣɑɝɞɎɚ ɓɟɍɚɎ Ɏ ɝɚɣɑɞɌəɔɔ ɝ ɔɝɞɚə-

ɣɑəɔɑɘ ɔ ɝəɔɒɑəɔɑɘ ɛɗɚɞəɚɝɞɔ ɖɚɜɞɔɖɌɗɨ-

əɧɡ ɛɗɌɝɞɔə ɣɑɗɪɝɞɑɕ ɎɚɓəɔɖɌɑɞ ɛɜɔ əɑɝɚ-

Ɏɑɜɤɑəəɚɘ ɚɝɞɑɚɏɑəɑɓɑ.  

ȽɎɑɜɡɖɚɘɛɗɑɖɞəɧɑ ɓɟɍɧ ɠɚɜɘɔɜɟɪɞɝɫ 

ɟ 28-70% əɌɝɑɗɑəɔɫ. Ȼɚɗɔɚɐɚəɞɔɫ ɝɎɫɓɌəɌ ɝ 

əɌɜɟɤɑəɔɑɘ ɘɑɡɌəɔɓɘɌ ɓɌɖɗɌɐɖɔ ɓɟɍəɧɡ ɓɌ-

ɣɌɞɖɚɎ Ɏ ɜɌɓɗɔɣəɧɡ ɎɌɜɔɌəɞɌɡ ɔ ɖɚɗɔɣɑɝɞɎɑ 

(ɜɔɝ. 24 Ɍ ð ɏ). ȽɎɑɜɡɖɚɘɛɗɑɖɞəɧɑ ɓɟɍɧ 

ɚɍɧɣəɚ ɍɧɎɌɪɞ ɜɑɞɑəɔɜɚɎɌəəɧɘɔ ɔ ɔɘɑɪɞ 

Ɍɞɔɛɔɣəɟɪ ɠɚɜɘɟ (ɜɔɝ. 25 Ɍ). ȮɝɞɜɑɣɌɪɞɝɫ 

ɛɜɑɔɘɟɥɑɝɞɎɑəəɚ Ɏɚ ɠɜɚəɞɌɗɨəɚɘ ɚɞɐɑɗɑ 

Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ, əɚ ɞɌɖɒɑ ɘɚɏɟɞ ɠɚɜɘɔɜɚ-

ɎɌɞɨɝɫ Ɏ ɜɌɓɗɔɣəɧɡ ɚɞɐɑɗɌɡ ɓɟɍəɧɡ ɜɫɐɚɎ. 

Ȼɜɔ ɛɜɚɜɑɓɧɎɌəɔɔ ɎɧɓɧɎɌɪɞ ɝɖɟɣɑəəɚɝɞɨ 

ɜɌɝɛɚɗɚɒɑəəɧɡ ɜɫɐɚɘ ɓɟɍɚɎ (ɜɔɝ. 25 ɍ). 

ȻɑɜɎɔɣəɚɕ ɔ, Ɏ ɍɚɗɨɤɔəɝɞɎɑ ɝɗɟɣɌɑɎ, 

ɚɝəɚɎəɚɕ ɘɑɞɚɐɔɖɚɕ ɔɝɝɗɑɐɚɎɌəɔɫ ɛɌɢɔɑə-

ɞɚɎ ɝ ɓɟɍɚɣɑɗɪɝɞəɧɘɔ ɌəɚɘɌɗɔɫɘɔ ɫɎɗɫɑɞɝɫ 

ɚɜɞɚɛɌəɞɚɘɚɏɜɌɠɔɫ, ɛɜɑɐɚɝɞɌɎɗɫɪɥɌɫ ɔə-

ɠɚɜɘɌɢɔɪ ɚ ɝɚɝɞɚɫəɔɔ  ɓɟɍəɧɡ ɜɫɐɚɎ  ɚɍɑɔɡ  

 

ȼɔɝ. 24 Ɍ (Fig. 24 Ɍ) 

 

ȼɔɝ. 24 ɍ (Fig. 24 b) 

 

ȼɔɝ. 24 Ɏ (Fig. 24 ɝ) 

 

ȼɔɝ. 24 ɏ (Fig. 24 d) 

ȼɔɝ. 24.      Ɍ ð ȺɜɞɚɛɌəɞɚɘɚɏɜɌɘɘɌ, ɍ ð ȶȷȶȾ, ɌɖɝɔɌɗɨəɧɕ ɝɜɑɓ Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ, Ɏ ð  ȶȷȶȾ, Ɍɖ-

ɝɔɌɗɨəɧɕ ɝɜɑɓ əɔɒəɑɕ ɣɑɗɪɝɞɔ, ɏ ð ɞɜɑɡɘɑɜəɌɫ ɜɑɖɚəɝɞɜɟɖɢɔɫ ɔɓɚɍɜɌɒɑəɔɫ ɓɟɍɚɣɑɗɪɝɞəɚɕ 

ɝɔɝɞɑɘɧ.  

Ȼɚɗɔɚɐɚəɞɔɫ, ɌəɚɘɌɗɔɫ ɝɞɜɚɑəɔɫ ɓɟɍɚɎ Ɏɑɜɡəɑɕ ɔ əɔɒəɑɕ ɣɑɗɪɝɞɑɕ.  

Fig. 24.   a ð Orthopantomogram, b ð CBCT, axial views of the upper jaw, c ð CBCT, axial views of the 

lower jaw, d ð three -dimensional reconstruction of the dentofacial system.   

Polyɚdontia, anomaly of the structure of the teeth of the upper and lower jaws. 
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ɣɑɗɪɝɞɑɕ, ɘəɚɒɑɝɞɎɑəəɧɡ ɠɔɝɝɟɜəɚ-

ɍɟɏɚɜɖɚɎɧɡ ɖɚəɞɌɖɞɌɡ, ɘɑɝɞɚɛɚɗɚɒɑəɔɔ ɓɌ-

ɣɌɞɖɚɎ ɛɚɝɞɚɫəəɧɡ ɓɟɍɚɎ, ɡɌɜɌɖɞɑɜɑ ɛɜɚɜɑ-

ɓɧɎɌəɔɫ ɓɟɍɚɎ. Ȼɜɔ ɜɌɎəɚɘɑɜəɚɘ ɛɚɛɌɐɌəɔɔ 

Ɏ Ɏɧɐɑɗɫɑɘɧɕ ɚɜɞɚɛɌəɞɚɘɚɏɜɌɠɔɣɑɝɖɔɕ ɝɜɑɓ 

ɓɟɍɚɎ ɔ ɌɗɨɎɑɚɗɫɜəɚɏɚ ɚɞɜɚɝɞɖɌ ɣɑɗɪɝɞɑɕ 

Ɏɚɓɘɚɒəɚ ɛɜɚɏəɚɓɔɜɚɎɌɞɨ ɎɌɜɔɌəɞɧ ɟɝɞɌ-

əɚɎɖɔ Ɏ ɓɟɍəɟɪ ɐɟɏɟ ɛɜɚɜɑɓɧɎɌɪɥɔɡɝɫ ɛɚ-

ɝɞɚɫəəɧɡ ɓɟɍɚɎ. Ȼɚ ɚɜɞɚɛɌəɞɚɘɚɏɜɌɘɘɌɘ 

ɚɝɟɥɑɝɞɎɗɫɑɞɝɫ ɖɚəɞɜɚɗɨ ɔɓɘɑəɑəɔɫ ɝɚɝɞɚɫ-

əɔɫ ɓɟɍəɚɏɚ ɜɫɐɌ ɛɜɔ ɔɝɛɚɗɨɓɚɎɌəɔɔ ɚɜɞɚ-

ɐɚəɞɔɣɑɝɖɔɡ ɖɚəɝɞɜɟɖɢɔɕ. ȮɧɫɎɗɫɪɞɝɫ ɍɑɝ-

ɝɔɘɛɞɚɘəɧɑ ɎɚɝɛɌɗɔɞɑɗɨəɧɑ ɛɜɚɢɑɝɝɧ Ɏ ɛɑ-

ɜɔɌɛɔɖɌɗɨəɧɡ ɞɖɌəɫɡ Ɏɜɑɘɑəəɧɡ ɓɟɍɚɎ ɔ Ɏ 

ɓɚəɑ ɠɚɗɗɔɖɟɗɚɎ ɛɚɝɞɚɫəəɧɡ ɓɟɍɚɎ. Ȼɜɔ ɚɍ-

əɌɜɟɒɑəɔɔ ɜɌɝɤɔɜɑəɔɫ ɠɚɗɗɔɖɟɗɌ ɓɟɍɌ ɛɜɚ-

Ɏɚɐɔɞɝɫ ɐɔəɌɘɔɣɑɝɖɚɑ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚɑ 

ɔɝɝɗɑɐɚɎɌəɔɑ ɐɗɫ ɔɝɖɗɪɣɑəɔɫ ɠɚɜɘɔɜɚɎɌ-

əɔɫ ɠɚɗɗɔɖɟɗɫɜəɚɕ ɖɔɝɞɧ.  

ȺɜɞɚɛɌəɞɚɘɚɏɜɌɠɔɫ ɔɘɑɑɞ ɛɜɑɔɘɟɥɑ-

ɝɞɎɌ ɛɑɜɑɐ ɎəɑɜɚɞɚɎɚɕ ɔ ɎəɟɞɜɔɜɚɞɚɎɚɕ 

ɜɑəɞɏɑəɚɏɜɌɠɔɑɕ, ɛɚɝɖɚɗɨɖɟ ɛɜɔ Ɏɚɓəɔɖəɚ-

Ɏɑəɔɔ ɛɑɜɔɖɚɜɚəɌɜɔɞɌ, ɚɞɑɖɌ ɔ ɍɚɗɑɓəɑəəɚ-

ɝɞɔ ɝɗɔɓɔɝɞɚɕ ɚɍɚɗɚɣɖɔ ɜɞɌ, ɍɚɗɑɕ ɛɜɔ ɚɞ-

ɖɜɧɎɌəɔɔ ɜɞɌ, Ɏɧɛɚɗəɔɞɨ ɛɌɢɔɑəɞɌɘ Ɏəɟɞ-

ɜɔɜɚɞɚɎɧɑ ɔ ɛɌəɚɜɌɘəɧɑ ɜɑəɞɏɑəɚɏɜɌɘɘɧ 

əɑ ɛɜɑɐɝɞɌɎɗɫɑɞɝɫ Ɏɚɓɘɚɒəɧɘ. ȹɌ ɛɌəɚɜɌɘ-

əɧɡ ɜɑəɞɏɑəɚɏɜɌɘɘɌɡ ɣɑɗɪɝɞɑɕ, Ɏəɟɞɜɔɜɚɞɚ-

Ɏɧɡ ɛɑɜɔɌɛɔɖɌɗɨəɧɡ ɝəɔɘɖɌɡ ɔ ɎəɑɜɚɞɚɎɧɡ 

ɜɑəɞɏɑəɚɏɜɌɘɘɌɡ əɔɒəɑɕ ɣɑɗɪɝɞɔ Ɏ ɍɚɖɚɎɚɕ 

ɛɜɚɑɖɢɔɔ ɛɜɚɔɝɡɚɐɫɞ ɛɜɚɑɖɢɔɚəəɧɑ ɔɝɖɌ-

ɒɑəɔɫ ɎɑɜɞɔɖɌɗɨəɧɡ ɎɓɌɔɘɚɚɞəɚɤɑəɔɕ 

əɑɛɜɚɜɑɓɌɎɤɔɡɝɫ ɓɟɍɚɎ ɔ ɌɗɨɎɑɚɗɫɜəɚɏɚ 

ɖɜɌɫ ɣɑɗɪɝɞɑɕ, ɝɟɘɘɌɢɔɫ ɞɑəɑɕ ɖɚɜəɑɕ Ɏɜɑ-

ɘɑəəɧɡ ɓɟɍɚɎ ɔ ɓɌɣɌɞɖɚɎ ɛɚɝɞɚɫəəɧɡ ɓɟɍɚɎ.  

Ȼɑɜɑɣɔɝɗɑəəɧɑ ɘɑɞɚɐɔɖɔ, Ɏ ɞɚɘ ɣɔɝɗɑ 

ɚɜɞɚɛɌəɞɚɘɚɏɜɌɠɔɫ, əɑ ɛɚɓɎɚɗɫɪɞ ɎɔɓɟɌɗɔ-

ɓɔɜɚɎɌɞɨ ɜɌɝɛɚɗɚɒɑəɔɑ ɓɟɍɚɎ ɛɚ ɚɞəɚɤɑəɔɪ 

ɖ əɌɜɟɒəɚɕ ɔ Ɏəɟɞɜɑəəɑɕ ɖɚɜɞɔɖɌɗɨəɧɘ 

ɛɗɌɝɞɔəɌɘ ɣɑɗɪɝɞɑɕ. Ȱɗɫ ɩɞɔɡ ɢɑɗɑɕ ɔɝɛɚɗɨ-

ɓɟɑɞɝɫ ɜɑəɞɏɑəɚɏɜɌɠɔɫ əɔɒəɑɕ ɣɑɗɪɝɞɔ Ɏ 

ɌɖɝɔɌɗɨəɚɕ ɛɜɚɑɖɢɔɔ, Ɍ ɞɌɖɒɑ ɘɚɒɑɞ ɛɜɔ-

ɘɑəɫɞɨɝɫ ɞɚɘɚɏɜɌɠɔɫ ɣɑɗɪɝɞɑɕ Ɏ ɞɜɌəɝɎɑɜ-

ɓɌɗɨəɚɕ ɛɜɚɑɖɢɔɔ. 

Ȱɗɫ ɛɜɑɢɔɓɔɚəəɚɏɚ ɎɧɫɎɗɑəɔɫ ɝɚɝɞɚɫ-

əɔɫ ɔ ɛɚɗɚɒɑəɔɫ ɓɌɣɌɞɖɚɎ ɛɚɝɞɚɫəəɧɡ ɓɟɍɚɎ, 

ɜɑɞɑəɔɜɚɎɌəəɧɡ, ɐɔɝɞɚɛɔɜɚɎɌəəɧɡ ɔ ɛɜɚɜɑ-

ɓɌɎɤɔɡɝɫ ɓɟɍɚɎ, ɚɛɜɑɐɑɗɑəɔɫ ɔɡ ɎɓɌɔɘɚɚɞ-

əɚɤɑəɔɫ ɝ ɜɌɝɛɚɗɚɒɑəəɧɘɔ ɜɫɐɚɘ ɓɟɍɌɘɔ ɔ 

ɌəɌɞɚɘɔɣɑɝɖɔɘɔ ɐɑɞɌɗɫɘɔ ɣɑɗɪɝɞɑɕ ɔɝɛɚɗɨ-

ɓɟɑɞɝɫ ȶȾ (ȶȷȶȾ, ȸȽȶȾ). ȶȾ-ɔɝɝɗɑɐɚɎɌəɔɑ 

ɔɘɑɑɞ ɜɑɤɌɪɥɑɑ ɓəɌɣɑəɔɑ, ɖɚɏɐɌ ɛɜɔ ɛɜɔ-

ɘɑəɑəɔɔ ɜɌɝɛɜɚɝɞɜɌəɑəəɧɡ ɜɑəɞɏɑəɚɝɞɚɘɌ-

ɞɚɗɚɏɔɣɑɝɖɔɡ ɘɑɞɚɐɔɖ əɑɎɚɓɘɚɒəɚ ɚɛɜɑɐɑ-

ɗɔɞɨ ɖɚɗɔɣɑɝɞɎɚ ɔ ɜɌɝɛɚɗɚɒɑəɔɑ ɓɌɣɌɞɖɚɎ 

ɓɟɍɚɎ ɔɓ-ɓɌ ɝɟɘɘɌɢɔɔ ɔɡ ɞɑəɑɕ. Ȯ əɑɖɚɞɚɜɧɡ 

ɝɗɟɣɌɫɡ ɞɚɗɨɖɚ əɌ ɚɝəɚɎɌəɔɔ ɐɌəəɧɡ ȶȾ Ɏɚɓ-

ɘɚɒəɚ ɐɔɠɠɑɜɑəɢɔɜɚɎɌɞɨ çɓɟɍ Ɏ ɓɟɍɑè ɚɞ 

ɝɟɘɘɌɜəɚɕ ɖɌɜɞɔəɧ ɐɎɟɡ ɚɞɐɑɗɨəɚ ɜɌɝɛɚɗɚ-

ɒɑəəɧɡ ɓɟɍɚɎ. ȹɌ ɖɚɘɛɨɪɞɑɜəɧɡ ɞɚɘɚɏɜɌɘ-

ɘɌɡ ɚɍɦɑɖɞɔɎəɚ ɛɑɜɑɐɌɑɞɝɫ ɖɚəɠɔɏɟɜɌɢɔɫ 

Ɍɞɔɛɔɣəɚ ɝɠɚɜɘɔɜɚɎɌəəɧɡ ɖɚɜəɑɕ ɔ ɖɚɜəɑ-

Ɏɧɡ ɖɌəɌɗɚɎ ɓɟɍɚɎ, ɣɞɚ ɔɘɑɑɞ ɓəɌɣɑəɔɑ ɛɜɔ 

ɩəɐɚɐɚəɞɔɣɑɝɖɚɘ ɗɑɣɑəɔɔ. ȴəɠɚɜɘɌɞɔɎəɚɕ 

ɫɎɗɫɑɞɝɫ ɞɜɑɡɘɑɜəɌɫ ɜɑɖɚəɝɞɜɟɖɢɔɫ ɔɓɚɍɜɌ-

ɒɑəɔɫ, Ɏ ɞɚɘ ɣɔɝɗɑ ɝ ɩɗɔɘɔəɌɢɔɑɕ ɔɓɚɍɜɌ-

ɒɑəɔɫ ɖɚɝɞəɧɡ ɞɖɌəɑɕ.  

ȾɌɖɔɘ ɚɍɜɌɓɚɘ ɓɟɍɚɣɑɗɪɝɞəɧɑ ɌəɚɘɌ-

ɗɔɔ Ɏɜɚɒɐɑəəɚɏɚ ɔ ɛɜɔɚɍɜɑɞɑəəɚɏɚ ɏɑəɑɓɌ 

ɝɚɝɞɌɎɗɫɪɞ ɜɌɝɛɜɚɝɞɜɌəɑəəɟɪ ɔ ɘəɚɏɚɚɍ-

ɜɌɓəɟɪ ɏɜɟɛɛɟ. ȬəɚɘɌɗɔɔ ɘɚɏɟɞ ɎɚɓəɔɖɌɞɨ Ɏ 

ɜɌɓɗɔɣəɧɡ ɖɚɘɍɔəɌɢɔɫɡ ɔ ɝɚɣɑɞɌɞɨɝɫ ɝ 

 

ȼɔɝ. 25 Ɍ (Fig. 25 Ɍ) 

 

ȼɔɝ. 25 ɍ (Fig. 25 b) 

ȼɔɝ. 25.    ȺɜɞɚɛɌəɞɚɘɚɏɜɌɘɘɌ (ɠɜɌɏɘɑəɞ). 

ȬɞɔɛɔɣəɌɫ ɠɚɜɘɌ ɝɎɑɜɡɖɚɘɛɗɑɖɞəɧɡ ɓɟɍɚɎ: Ɍ ð əɑɛɜɚɜɑɓɌɎɤɑɏɚɝɫ ɓɟɍɌ 3.4, ɍ ð ɛɜɚɜɑɓɌɎɤɑɏɚɝɫ ɓɟɍɌ 2.1. 

Fig. 25.  Orthopantomogram (fragment).  

Atypical form of supernumerary teeth: a ð non -erupted tooth 3.4, b ð erupted tooth 2.1.  
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əɌɜɟɤɑəɔɑɘ ɠɚɜɘɔɜɚɎɌəɔɫ ɖɚɝɞɑɕ ɗɔɢɌ. 

ȺɜɞɚɛɌəɞɚɘɚɏɜɌɠɔɪ ɝɗɑɐɟɑɞ ɜɌɝɝɘɌɞɜɔɎɌɞɨ 

Ɏ ɖɌɣɑɝɞɎɑ ɚɝəɚɎəɚɕ ɘɑɞɚɐɔɖɔ ɜɑəɞɏɑəɚɗɚɏɔ-

ɣɑɝɖɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɛɌɢɔɑəɞɚɎ ɝ ɓɟɍɚɣɑ-

ɗɪɝɞəɧɘɔ ɌəɚɘɌɗɔɫɘɔ. ȶȾ ɔɘɑɑɞ ɛɜɔɚɜɔɞɑɞ 

ɛɑɜɑɐ ɐɜɟɏɔɘɔ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɘɔ ɘɑɞɚ-

ɐɔɖɌɘɔ ɛɜɔ ɚɛɜɑɐɑɗɑəɔɔ ɛɜɚɝɞɜɌəɝɞɎɑəəɚɏɚ 

ɜɌɝɛɚɗɚɒɑəɔɫ ɓɟɍəɧɡ ɓɌɣɌɞɖɚɎ ɔ ɖɚɜəɑɕ ɓɟ-

ɍɚɎ, ɔɡ ɝɞɜɚɑəɔɫ ɔ ɎɓɌɔɘɚɚɞəɚɤɑəɔɫ ɝ ɜɌɝ-

ɛɚɗɚɒɑəəɧɘɔ ɜɫɐɚɘ ɓɟɍɌɘɔ ɔ ɌəɌɞɚɘɔɣɑ-

ɝɖɔɘɔ ɐɑɞɌɗɫɘɔ ɣɑɗɪɝɞɑɕ.  

ȴɝɞɚɣəɔɖ ɠɔəɌəɝɔɜɚɎɌəɔɫ ɔ ɖɚə-

ɠɗɔɖɞ ɔəɞɑɜɑɝɚɎ. 

ȬɎɞɚɜ ɐɌəəɚɕ ɝɞɌɞɨɔ ɛɚɐɞɎɑɜɐɔɗ ɚɞɝɟɞ-

ɝɞɎɔɑ ɠɔəɌəɝɚɎɚɕ ɛɚɐɐɑɜɒɖɔ ɔɝɝɗɑɐɚɎɌəɔɫ 

ɔ ɖɚəɠɗɔɖɞɌ ɔəɞɑɜɑɝɚɎ, ɚ ɖɚɞɚɜɧɡ əɑɚɍɡɚ-

ɐɔɘɚ ɝɚɚɍɥɔɞɨ. 
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ȺȽȷȺȲȹȱȹȴɋ ȹȺȮȺȵ ȶȺȼȺȹȬȮȴȼȿȽȹȺȵ ȴȹɀȱȶɂȴȴ ȿ ȻȬɂȴȱȹȾȺȮ Ƚ  

ȼȬȳȷȴɃȹɇȸȴ ɀȱȹȺȾȴȻȬȸȴ ɁȼȺȹȴɃȱȽȶȺȵ ȺȭȽȾȼȿȶȾȴȮȹȺȵ ȭȺȷȱȳȹȴ ȷȱȯȶȴɁ 

 

ȷɔɡɚəɚɝɚɎɌ Ƚ.ɉ., ȷɟɖɔəɌ Ⱥ.Ȯ., ȬɘɚɝɚɎ Ȯ.ȴ. 
 

ɀȯȭȺȿ ȮȺ çȻɑɜɎɧɕ ȽɌəɖɞ-Ȼɑɞɑɜɍɟɜɏɝɖɔɕ ɏɚɝɟɐɌɜɝɞɎɑəəɧɕ ɘɑɐɔɢɔəɝɖɔɕ ɟəɔɎɑɜɝɔɞɑɞ ɔɘ. ɌɖɌɐɑɘɔɖɌ ȴ.Ȼ. ȻɌɎɗɚɎɌè  

ȸȳ ȼɀ. ɏ. ȽɌəɖɞ-Ȼɑɞɑɜɍɟɜɏ, ȼɚɝɝɔɫ. 

 

ɑɗɨ ɜɌɍɚɞɧ. Ⱥɛɜɑɐɑɗɑəɔɑ ɚɝɚɍɑəəɚɝɞɑɕ ɗɟɣɑɎɧɡ ɛɜɚɫɎɗɑəɔɕ ɔ ɚɝɗɚɒəɑəɔɕ əɚɎɚɕ ɖɚ-

ɜɚəɌɎɔɜɟɝəɚɕ ɔəɠɑɖɢɔɔ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɜɌɓɗɔɣəɧɘɔ ɠɑəɚɞɔɛɌɘɔ ɡɜɚəɔɣɑɝɖɚɕ ɚɍ-

ɝɞɜɟɖɞɔɎəɚɕ ɍɚɗɑɓəɔ ɗɑɏɖɔɡ  

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. Ȯ ɡɚɐɑ ɜɌɍɚɞɧ ɍɧɗɚ ɚɍɝɗɑɐɚɎɌəɚ 99 ɛɌɢɔɑəɞɚɎ, ɔəɠɔɢɔɜɚɎɌə-

əɧɡ əɚɎɚɕ ɖɚɜɚəɌɎɔɜɟɝəɚɕ ɔəɠɑɖɢɔɑɕ əɌ ɠɚəɑ ɡɜɚəɔɣɑɝɖɚɕ ɚɍɝɞɜɟɖɞɔɎəɚɕ ɍɚɗɑɓəɔ 

ɗɑɏɖɔɡ (ɁȺȭȷ): 24 ɒɑəɥɔəɧ ɔ 75 ɘɟɒɣɔə, ɝɜɑɐəɔɕ ɎɚɓɜɌɝɞ ɖɚɞɚɜɧɡ ɝɚɝɞɌɎɔɗ 69,1 Ñ10,8 ɗɑɞ. 

ȷɟɣɑɎɧɑ ɔɝɝɗɑɐɚɎɌəɔɫ ɍɧɗɔ ɛɜɚɎɑɐɑəɧ əɌ ɖɚɘɛɨɪɞɑɜəɚɘ ɞɚɘɚɏɜɌɠɑ OPTIMA 660, GE ɝ ɛɚɝɗɑ-

ɐɟɪɥɑɕ ɚɢɑəɖɚɕ ɔɓɘɑəɑəɔɕ Ɏ ɗɑɏɚɣəɚɔ↑ ɞɖɌəɔ (əɌɗɔɣɔɑ ɔ ɜɌɝɛɜɚɝɞɜɌəɑəəɚɝɞɨ ɩɘɠɔɓɑɘɌɞɚɓəɚɔ↑ 

ɛɑɜɑɝɞɜɚɔ↑ɖɔ) ɔ ɍɜɚəɡɌɡ. ȺɍɝɗɑɐɚɎɌəəɧɑ ɍɚɗɨəɧɑ ɍɧɗɔ ɜɌɓɐɑɗɑəɧ əɌ ɞɜɔ ɏɜɟɛɛɧ ɛɚ ɠɑəɚɞɔɛɟ 

ɁȺȭȷ (ɩɘɠɔɓɑɘɌɞɚɓəɧɕ, ɍɜɚəɡɔɞɔɣɑɝɖɔɕ ɔ ɝɘɑɤɌəəɧɕ). ȾɌɖɒɑ ɟ Ɏɝɑɡ ɛɌɢɔɑəɞɚɎ ɚɢɑəɔɎɌɗɔɝɨ 

ɗɟɣɑɎɧɑ ɛɜɚɫɎɗɑəɔɫ əɚɎɚɕ ɖɚɜɚəɌɎɔɜɟɝəɚɕ ɔəɠɑɖɢɔɔ ɔ ɚɛɜɑɐɑɗɑəɌ ɝɞɑɛɑəɨ ɛɚɜɌɒɑəɔɫ ɗɑɏɚɣ-

əɚɕ ɞɖɌəɔ. 

ȼɑɓɟɗɨɞɌɞɧ. Ȼɜɔ ɛɚɝɞɟɛɗɑəɔɔ ɟ 7,1% ɛɌɢɔɑəɞɚɎ ɎɧɫɎɗɑəɌ ɝɞɑɛɑəɨ ȶȾ-0, ɟ 20,2% ð ȶȾ-1, 

ɟ 41,4% ð ȶȾ-2, ɟ 24,2% ð ȶȾ-3, ɟ 7,1% ð ȶȾ-4. ȸɌɖɝɔɘɌɗɨəɌɫ ɝɞɑɛɑəɨ ɛɚɜɌɒɑəɔɫ ɗɑɏɚɣəɚɕ ɞɖɌəɔ 

(ɓɌ Ɏɑɝɨ ɛɑɜɔɚɐ ɛɜɑɍɧɎɌəɔɫ Ɏ ɝɞɌɢɔɚəɌɜɑ): ɟ 3,0% ɛɌɢɔɑəɞɚɎ ȶȾ-0, ɟ 18,2% ð ȶȾ-1, ɟ 24,2% ð 

ȶȾ-2, ɟ 38,4% ð ȶȾ-3, ɟ 16,2% ð ȶȾ-4. Ȯ ɚɍɝɗɑɐɚɎɌəəɚɕ ɏɜɟɛɛɑ 41,4% ɛɌɢɔɑəɞɚɎ ɍɧɗɔ ɏɚɝɛɔɞɌɗɔ-

ɓɔɜɚɎɌəɧ Ɏ ɚɞɐɑɗɑəɔɑ ɜɑɌəɔɘɌɢɔɔ ɔ ɔəɞɑəɝɔɎəɚɕ ɞɑɜɌɛɔɔ. ȿ 11,1% ɛɌɢɔɑəɞɚɎ ɜɌɓɎɔɗɌɝɨ ȾɉȷȬ, 

ɟ 2,0% ð ɞɜɚɘɍɚɓ ɏɗɟɍɚɖɔɡ Ɏɑə. ȿ 28,3% ɛɌɢɔɑəɞɚɎ ɚɞɘɑɣɑəɌ ɎɞɚɜɔɣəɌɫ ɔəɠɑɖɢɔɫ, ɟ 24,2% ð 

ɝɑɛɝɔɝ, ɟ 13,1% ð ȺȼȰȽ, ɟ 16,2% ð ɏɔɐɜɚɞɚɜɌɖɝ, ɟ 3,0% ð ɛəɑɎɘɚɞɚɜɌɖɝ. ȿ 41,4% ɛɌɢɔɑəɞɚɎ Ɏɚɓ-

əɔɖɗɌ ɛɚɞɜɑɍəɚɝɞɨ Ɏ ȴȮȷ, ɟ 33,3% ɛɌɢɔɑəɞɚɎ ɜɌɓɎɔɗɝɫ ɗɑɞɌɗɨəɧɕ ɔɝɡɚɐ. Ⱦɔɛɔɣəɧɑ ɗɟɣɑɎɧɑ 

ɛɜɚɫɎɗɑəɔɫ əɚɎɚɕ ɖɚɜɚəɌɎɔɜɟɝəɚɕ ɔəɠɑɖɢɔɔ ɚɛɜɑɐɑɗɫɗɔɝɨ Ɏ 90,5% ɝɗɟɣɌɫɡ. Ȱɚɛɚɗəɔɞɑɗɨəɚ ɟ 

18% ɚɍɝɗɑɐɚɎɌəəɧɡ ɚɛɜɑɐɑɗɫɗɔɝɨ ɟɣɌɝɞɖɔ ɖɚəɝɚɗɔɐɌɢɔɔ ɗɑɏɚɣəɚɕ ɞɖɌəɔ əɑɛɜɌɎɔɗɨəɚɕ ɠɚɜɘɧ, 

əɑ ɝɚɚɞɎɑɞɝɞɎɚɎɌɎɤɔɑ ɐɚɗɫɘ ɔ ɝɑɏɘɑəɞɌɘ, ɜɌɝɛɚɗɌɏɌɎɤɔɑɝɫ Ɏɚɖɜɟɏ ɍɟɗɗɑɓəɧɡ ɛɚɗɚɝɞɑɕ ɔ ɟɣɌɝɞ-

ɖɚɎ ɛɌəɗɚɍɟɗɫɜəɚɕ ɩɘɠɔɓɑɘɧ, ɣɞɚ ɞɜɑɍɚɎɌɗɚ ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɝ ɓɌɍɚɗɑɎɌəɔɫɘɔ, 

ɡɌɜɌɖɞɑɜɔɓɟɪɥɔɘɔɝɫ ɛɜɚɫɎɗɑəɔɫɘɔ ɛɚɗɚɝɞɑɕ Ɏ ɗɑɏɚɣəɚɕ ɞɖɌəɔ. Ȼɜɔ ɝɜɌɎəɔɞɑɗɨəɚɘ ɌəɌɗɔɓɑ 

ɍɧɗɔ ɟɝɞɌəɚɎɗɑəɧ ɞɑəɐɑəɢɔɔ ɖ ɍɚɗɨɤɑɕ ɣɌɝɞɚɞɑ ɎɧɫɎɗɑəɔɫ ɟɣɌɝɞɖɚɎ ɖɚəɝɚɗɔɐɌɢɔɔ ɛɚ ɞɔɛɟ ɚɜ-

ɏɌəɔɓɟɪɥɑɕɝɫ ɛəɑɎɘɚəɔɔ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɩɘɠɔɓɑɘɌɞɚɓəɧɘ ɔ ɍɜɚəɡɔɞɔɣɑɝɖɔɘ ɠɑəɚɞɔɛɚɘ ɁȺȭȷ 

ɔ ɖ ɍɚɗɑɑ Ɏɧɝɚɖɚɕ ɣɌɝɞɚɞɑ ɜɌɓɎɔɞɔɫ ɝɑɛɝɔɝɌ ɔ ɛɚɞɜɑɍəɚɝɞɔ Ɏ ȴȮȷ ɟ ɛɌɢɔɑəɞɚɎ ɝɚ ɝɘɑɤɌəəɧɘ ɔ 

ɍɜɚəɡɔɞɔɣɑɝɖɔɘ ɠɑəɚɞɔɛɚɘ ɁȺȭȷ ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɛɌɢɔɑəɞɌɘɔ ɝ ɩɘɠɔɓɑɘɌɞɚɓəɧɘ ɠɑəɚɞɔɛɚɘ. 

ȼɔɝɖ ɗɑɞɌɗɨəɚɏɚ ɔɝɡɚɐɌ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɍɜɚəɡɔɞɔɣɑɝɖɔɘ ɔ ɝɘɑɤɌəəɧɘ ɠɑəɚɞɔɛɚɘ ɍɧɗ ɝɞɌɞɔɝɞɔ-

ɣɑɝɖɔ ɓəɌɣɔɘɚ Ɏɧɤɑ ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɛɌɢɔɑəɞɌɘɔ ɝ ɩɘɠɔɓɑɘɌɞɚɓəɧɘ ɠɑəɚɞɔɛɚɘ. 

Ⱥɍɝɟɒɐɑəɔɑ. ɁȺȭȷ ɡɌɜɌɖɞɑɜɔɓɟɑɞɝɫ əɌɗɔɣɔɑɘ ɝɔɝɞɑɘəɧɡ ɩɠɠɑɖɞɚɎ, ɚɝəɚɎəɧɘ ɔɓ ɖɚɞɚ-

ɜɧɡ ɫɎɗɫɑɞɝɫ ɝɔɝɞɑɘəɚɑ ɎɚɝɛɌɗɑəɔɑ. ȴɘɑəəɚ ɝɔɝɞɑɘəɚɑ ɎɚɝɛɌɗɑəɔɑ ɔ ɖɚɗɚəɔɓɌɢɔɫ ɛɌɞɚɏɑəəɧɡ 

ɍɌɖɞɑɜɔɕ Ɏ ɐɧɡɌɞɑɗɨəɧɡ ɛɟɞɫɡ ɐɌɒɑ Ɏ ɛɑɜɔɚɐ ɜɑɘɔɝɝɔɔ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɁȺȭȷ, Ɏ ɣɌɝɞəɚɝɞɔ ɝ 

ɍɜɚəɡɔɞɔɣɑɝɖɔɘ ɔ ɝɘɑɤɌəəɧɘ ɠɑəɚɞɔɛɌɘɔ, ɗɑɒɌɞ Ɏ ɚɝəɚɎɑ ɞɫɒɑɗɚɏɚ ɞɑɣɑəɔɫ ɔ ɜɌɓɎɔɞɔɫ 

ɚɝɗɚɒəɑəɔɕ əɚɎɚɕ ɖɚɜɚəɌɎɔɜɟɝəɚɕ ɔəɠɑɖɢɔɔ ɟ ɐɌəəɚɕ ɏɜɟɛɛɧ ɛɌɢɔɑəɞɚɎ. 

ȮɧɎɚɐɧ. ȽɚɣɑɞɌəɔɑ ɁȺȭȷ ɔ əɚɎɚɕ ɖɚɜɚəɌɎɔɜɟɝəɚɕ ɔəɠɑɖɢɔɔ, ɐɗɫ ɖɚɞɚɜɧɡ ɡɌɜɌɖɞɑɜəɚ 

ɜɌɓɎɔɞɔɑ ɝɔɝɞɑɘəɚɕ ɎɚɝɛɌɗɔɞɑɗɨəɚɕ ɜɑɌɖɢɔɔ, Ɏɑɐɑɞ ɖ ɠɚɜɘɔɜɚɎɌəɔɪ ɎɧɜɌɒɑəəɚɏɚ ɔɘɘɟəəɚɏɚ 

ɚɞɎɑɞɌ, ɜɌɓɎɔɞɔɪ ɍɚɗɑɑ ɞɫɒɑɗɧɡ ɚɝɗɚɒəɑəɔɕ ɔ ɠɚɜɘɔɜɚɎɌəɔɪ Ɍɞɔɛɔɣəɚɕ ɗɟɣɑɎɚɕ ɖɌɜɞɔəɧ. 

ȴɘɑəəɚ ɛɚɩɞɚɘɟ ɞɜɑɍɟɑɞɝɫ ɐɑɞɌɗɨəɚɑ ɔɓɟɣɑəɔɑ ɔɓɘɑəɑəɔɕ ȶȾ-ɖɌɜɞɔəɧ ɐɗɫ ɌɐɑɖɎɌɞəɚɏɚ ɎɧɫɎɗɑ-

əɔɫ, ɝɞɌɐɔɜɚɎɌəɔɫ, ɝɞɜɌɞɔɠɔɖɌɢɔɔ ɜɔɝɖɌ ɔ ɛɜɚɏəɚɓɌ ɟ ɩɞɚɕ ɏɜɟɛɛɧ ɛɌɢɔɑəɞɚɎ, ɔ ɔɝɝɗɑɐɚɎɌəɔɫ 

əɌ ɩɞɟ ɞɑɘɟ ɫɎɗɫɪɞɝɫ ɣɜɑɓɎɧɣɌɕəɚ ɌɖɞɟɌɗɨəɧɘɔ. 

 

ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɡɜɚəɔɣɑɝɖɌɫ ɚɍɝɞɜɟɖɞɔɎəɌɫ ɍɚɗɑɓəɨ ɗɑɏɖɔɡ, ɠɑəɚɞɔɛɧ ɁȺȭȷ, əɚɎɌɫ ɖɚ-

ɜɚəɌɎɔɜɟɝəɌɫ ɔəɠɑɖɢɔɫ, ɘɌɞɚɎɚɑ ɝɞɑɖɗɚ, ɩɘɠɔɓɑɘɌɞɚɓəɧɕ ɠɑəɚɞɔɛ, ɝɘɑɤɌəəɧɕ ɠɑəɚɞɔɛ, 

ɍɜɚəɡɔɞɔɣɑɝɖɔɕ ɠɑəɚɞɔɛ. 
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urpose.  Determination of radiological  patterns and complications of a new coronavirus in-

fection in patients with different phenotypes of chronic obstructive pulmonary disease 

(COPD). 

Materials and methods.  In our work 99 patients with COPD infected a new coronavirus 

infection were examined: 2 4 women and 75 men (an average age of 69.1 Ñ10.8 years). Radiological 

studies were carried out on CT scanner OPTIMA 660 GE, followed by an assessment of changes in 

the lung tissue (the presence and prevalence of emphysematous rearrangement) and bronchi. The  

examined patients were divided into three groups according to the COPD phenotypes (emphysema-

tous, bronchitic and mixed). Radiological patterns of a new coronavirus infections were also evaluat-

ed in all patients and the degree of lung tissue damage was det ermined.  

Results.  At admission in hospital 7.1% of patients had CT -0, 20.2% ð CT-1, 41.4% ð CT-2, 

24.2% ð CT-3, 7.1% ð CT-4. The maximum degree of lung tissue damage (for the entire period of 

hospital stay): 3.0% of patients - CT-0, 18.2% ð CT-1, 24.2% ð CT-2, 38.4% ð CT-3, 16.2% ð CT-4. 

11.1% of patients developed pulmonary embolism, 2.0% ð deep vein thrombosis. 28.3% of patients 

had secondary infection, 24.2% ð sepsis, 13.1% ð ARDS, 16.2% ð hydrothorax, 3.0% ð pneumotho-

rax. 41.4% of patients needed for a ventilator, 33.3% of patients had a fatal outcome. Typical radio-

logical patterns of a new coronavirus infections were detected in 90.5% of cases. 18% of the exam-

ined patients had irregularly shaped areas of consolidation of lung tissue that did not corresp ond to 

lobes and segments, located around bullous cavities and areas of panlobular emphysema, which re-

quired differential diagnosis with diseases characterized by manifestations of cavities in the lung tis-

sue. Comparative analysis revealed a higher frequen cy of detection of consolidation sites by the type 

of organized pneumonia in patients with emphysematous and bronchitic COPD phenotype and a 

higher frequency of sepsis and ventilations need in patients with mixed and bronchitic COPD pheno-

type compared with  patients with emphysematous phenotype. The risk of death in patients with 

bronchitis and mixed phenotype was statistically significantly higher compared to patients with em-

physematous phenotype.  

Discussion.  COPD is characterized by the presence of systemi c effects, the main of which is 

systemic inflammation. Systemic inflammation and colonization by pathogenic bacteria in the respir-

atory tract, in particular during remission, in patients with bronchitic and mixed phenotypes of 

COPD underlies the severe cou rse and complications of a new coronavirus infection in this group of 

patients.  

Conclusions.  The combination of COPD and a new coronavirus infection, which are character-

ized by the development of a systemic inflammatory reaction, leads to the formation of a pronounced 

immune response, the development of more severe complications and atypical radiological patterns. 

That is why a detailed study of CT -changes is required for fast detection, staging, risk stratification 

and prognosis in this group of patients, and research on this topic is extremely relevant.  

 

Keywords: chronic obstructive pulmonary disease, the COPD phenotypes, new coronavirus in-

fection, ground -glass opacity, the emphysematous phenotype, the bronchitic phenotype, the mixed 

phenotype.  
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ɜɚəɔɣɑɝɖɌɫ ɚɍɝɞɜɟɖɞɔɎəɌɫ ɍɚɗɑɓəɨ 

ɗɑɏɖɔɡ (ɁȺȭȷ) ɫɎɗɫɑɞɝɫ ɜɌɝɛɜɚ-

ɝɞɜɌəɑəəɧɘ, ɛɜɑɐɚɞɎɜɌɞɔɘɧɘ ɔ 

ɛɚɐɐɌɪɥɔɘɝɫ ɗɑɣɑəɔɪ ɓɌɍɚɗɑɎɌəɔ-

ɑɘ, ɡɌɜɌɖɞɑɜɔɓɟɪɥɔɘɝɫ ɝɞɚɕɖɔɘɔ 

ɜɑɝɛɔɜɌɞɚɜəɧɘɔ ɝɔɘɛɞɚɘɌɘɔ ɔ ɚɏɜɌəɔɣɑəɔ-

ɑɘ ɝɖɚɜɚɝɞɔ Ɏɚɓɐɟɤəɚɏɚ ɛɚɞɚɖɌ ɔɓ-ɓɌ ɌəɚɘɌ-

ɗɔɕ ɐɧɡɌɞɑɗɨəɧɡ ɛɟɞɑɕ ɔ/ɔɗɔ ɌɗɨɎɑɚɗ, ɚɍɧɣ-

əɚ ɎɧɓɎɌəəɧɡ ɓəɌɣɔɞɑɗɨəɧɘ ɎɚɓɐɑɕɝɞɎɔɑɘ 

Ɏɜɑɐəɧɡ ɣɌɝɞɔɢ ɔɗɔ ɏɌɓɚɎ ɔ ɓɌɎɔɝɫɥɔɡ ɚɞ 

ɠɌɖɞɚɜɚɎ ɚɜɏɌəɔɓɘɌ, ɎɖɗɪɣɌɫ ɌəɚɘɌɗɨəɚɑ 

ɜɌɓɎɔɞɔɑ ɗɑɏɖɔɡ [1]. Ȼɚ ɐɌəəɧɘ Ȯɝɑɘɔɜəɚɕ 

ɚɜɏɌəɔɓɌɢɔɔ ɓɐɜɌɎɚɚɡɜɌəɑəɔɫ, ɡɜɚəɔɣɑɝɖɌɫ 

ɚɍɝɞɜɟɖɞɔɎəɌɫ ɍɚɗɑɓəɨ ɗɑɏɖɔɡ (ɁȺȭȷ) ð ɞɜɑ-

ɞɨɫ ɛɜɔɣɔəɌ ɝɘɑɜɞɔ ɛɚ Ɏɝɑɘ ɘɔɜɑ, ɚɞ ɖɚɞɚ-

ɜɚɕ Ɏ 2019 ɏ. ɟɘɑɜɗɚ 3,23 ɘɗə. ɣɑɗɚɎɑɖ [2]. 

ȻɌɢɔɑəɞɧ ɝ ɁȺȭȷ ɝɞɜɌɐɌɪɞ ɚɞ ɚɐɧɤ-

ɖɔ, ɖɌɤɗɫ ɔ ɘɚɖɜɚɞɧ ɔ ɘɚɏɟɞ ɔɝɛɧɞɧɎɌɞɨ 

ɎəɑɓɌɛəɚɑ ɟɡɟɐɤɑəɔɑ (ɚɍɚɝɞɜɑəɔɑ), ɖɚɞɚɜɚɑ 

ɣɌɝɞɚ ɎɧɓɎɌəɚ ɔəɠɑɖɢɔɫɘɔ ɐɧɡɌɞɑɗɨəɧɡ 

ɛɟɞɑɕ [3]. 

ȴɓ-ɓɌ ɛɚɝɞɚɫəəɚɏɚ ɎɚɝɛɌɗɑəɔɫ ɗɑɏɚɣəɌɫ 

ɞɖɌəɨ ɜɑɖɚəɝɞɜɟɔɜɟɑɞɝɫ, ɛɚɎɜɑɒɐɌɑɞɝɫ ɔ ɛɚ-

ɝɞɑɛɑəəɚ ɜɌɓɜɟɤɌɑɞɝɫ, ɎɧɓɧɎɌɫ ɛɚɝɞɑɛɑəəɚɑ 

ɟɡɟɐɤɑəɔɑ ɐɧɡɌəɔɫ, ɖɚɞɚɜɚɑ ɓɌɞɑɘ ɛɑɜɑɡɚ-

ɐɔɞ Ɏ ɐɧɡɌɞɑɗɨəɟɪ əɑɐɚɝɞɌɞɚɣəɚɝɞɨ [4]. Ⱦɫ-

ɒɑɗɌɫ ɛəɑɎɘɚəɔɫ əɌ ɩɞɚɘ ɩɞɌɛɑ ɘɚɒɑɞ ɛɜɔ-

Ɏɑɝɞɔ ɖ ɖɚɗɗɌɛɝɟ ɐɧɡɌɞɑɗɨəɧɡ ɛɟɞɑɕ Ɏ ɞɑɣɑ-

əɔɑ əɑɝɖɚɗɨɖɔɡ ɣɌɝɚɎ. ɁɜɚəɔɣɑɝɖɌɫ ɚɍɝɞɜɟɖ-

ɞɔɎəɌɫ ɍɚɗɑɓəɨ ɐɧɡɌɞɑɗɨəɧɡ ɛɟɞɑɕ ɔ ɗɑɣɑəɔɑ 

ɛɑɜɚɜɌɗɨəɧɘɔ ɖɚɜɞɔɖɚɝɞɑɜɚɔɐɌɘɔ ɐɑɗɌɪɞ 

ɛɌɢɔɑəɞɚɎ ɝ ɁȺȭȷ ɍɚɗɑɑ ɎɚɝɛɜɔɔɘɣɔɎɧɘɔ ɖ 

ɔəɠɑɖɢɔɫɘ. Ƚəɔɒɑəɔɑ ɜɑɝɛɔɜɌɞɚɜəɚɏɚ ɜɑ-

ɓɑɜɎɌ, ɖɚɞɚɜɚɑ ɑɥɑ ɍɚɗɨɤɑ ɝɖɚɘɛɜɚɘɑɞɔɜɚ-

ɎɌəɚ Ɏɚɓɘɚɒəɚɕ ɛəɑɎɘɚəɔɑɕ, ɐɑɗɌɑɞ ɛɌɢɔɑə-

ɞɚɎ ɚɝɚɍɑəəɚ ɟɫɓɎɔɘɧɘɔ ɔ ɝɖɗɚəəɧɘɔ ɖ ɞɫ-

ɒɑɗɧɘ ɚɝɗɚɒəɑəɔɫɘ [5].  

ȶɜɚɘɑ ɞɚɏɚ, ɁȺȭȷ ɝɎɫɓɌəɌ ɝ ɛɚɎɧɤɑə-

əɚɕ ɩɖɝɛɜɑɝɝɔɑɕ ɌəɏɔɚɞɑəɓɔəɛɜɑɎɜɌɥɌɪɥɑ-

ɏɚ ɠɑɜɘɑəɞɌ 2 (ȬȻɀ2), ɜɑɢɑɛɞɚɜɌ ɎɡɚɐɌ 

SARS-CoV-2, Ɏ ɩɛɔɞɑɗɔɌɗɨəɧɡ ɖɗɑɞɖɌɡ əɔɒ-

əɔɡ ɐɧɡɌɞɑɗɨəɧɡ ɛɟɞɑɕ, ɣɞɚ ɑɥɑ ɍɚɗɨɤɑ ɟɎɑ-

ɗɔɣɔɎɌɑɞ ɜɔɝɖ ɔ ɞɫɒɑɗɧɕ ɔɝɡɚɐ ɔəɠɑɖɢɔɔ 

COVID -19 [6]. ɁȺȭȷ ɣɌɥɑ Ɏɝɑɏɚ ɜɌɓɎɔɎɌɑɞɝɫ 

ɟ ɗɪɐɑɕ Ɏ ɎɚɓɜɌɝɞɑ 40 ɗɑɞ ɔ ɝɞɌɜɤɑ. Ȯ ɝɎɚɪ 

ɚɣɑɜɑɐɨ COVID-19 ɣɌɥɑ Ɏɝɑɏɚ ɔɘɑɑɞ ɞɫɒɑɗɚɑ 

ɞɑɣɑəɔɑ ɟ ɛɚɒɔɗɧɡ ɗɪɐɑɕ, ɎɝɗɑɐɝɞɎɔɑ Ɏɚɓ-

ɜɌɝɞəɚɕ ɔɘɘɟəɚɝɟɛɜɑɝɝɔɔ, ɎɧɓɎɌəəɚɕ Ɏɚɓ-

ɜɌɝɞəɧɘ əɌɜɟɤɑəɔɑɘ ɟɝɞɚɕɣɔɎɚɝɞɔ ɚɜɏɌ-

əɔɓɘɌ ɔ əɌɗɔɣɔɑɘ ɝɚɛɟɞɝɞɎɟɪɥɔɡ ɓɌɍɚɗɑɎɌ-

əɔɕ [7]. ȻɌɢɔɑəɞɧ ɝ ɁȺȭȷ, ɖɚɞɚɜɧɑ ɫɎɗɫɪɞɝɫ 

ɍɧɎɤɔɘɔ ɖɟɜɔɗɨɥɔɖɌɘɔ, ɖɌɖ ɛɜɌɎɔɗɚ, ɐɑ-

ɘɚəɝɞɜɔɜɟɪɞ ɝɌɘɟɪ Ɏɧɝɚɖɟɪ ɝɘɑɜɞəɚɝɞɨ, 

ɝɎɫɓɌəəɟɪ ɝ ɔəɠɑɖɢɔɑɕ COVID-19 [8 - 10].   

ȻɌɞɚɠɔɓɔɚɗɚɏɔɣɑɝɖɔɑ ɘɑɡɌəɔɓɘɧ, ɝ 

ɛɚɘɚɥɨɪ ɖɚɞɚɜɧɡ ɖɟɜɑəɔɑ ɟɎɑɗɔɣɔɎɌɑɞ ɜɔɝɖ 

ɜɌɓɎɔɞɔɫ ɚɝɗɚɒəɑəɔɕ ɚɞ COVID-19, ɎɖɗɪɣɌ-

ɪɞ əɌɜɟɤɑəɔɑ Ɏɜɚɒɐɑəəɧɡ ɔ ɌɐɌɛɞɔɎəɧɡ 

ɔɘɘɟəəɧɡ ɜɑɌɖɢɔɕ ɔ əɌɜɟɤɑəɔɑ ɘɑɡɌəɔɓɘɚɎ 

ɝɌɘɚɚɣɔɥɑəɔɫ ɗɑɏɖɔɡ [11, 12]. 

ȾɌɖɒɑ ɁȺȭȷ ɝɎɫɓɌəɌ ɝ Ɏɧɝɚɖɚɕ ɜɌɝ-

ɛɜɚɝɞɜɌəɑəəɚɝɞɨɪ ɞɌɖɔɡ ɝɚɛɟɞɝɞɎɟɪɥɔɡ ɓɌ-

ɍɚɗɑɎɌəɔɕ, ɖɌɖ ɝɑɜɐɑɣəɚ-ɝɚɝɟɐɔɝɞɧɑ ɓɌɍɚɗɑ-

ɎɌəɔɫ ɔ ɐɔɌɍɑɞ, ɣɞɚ əɑɟɐɔɎɔɞɑɗɨəɚ ɟ ɛɚɒɔ-

ɗɧɡ ɗɪɐɑɕ ɝɚ ɓəɌɣɔɞɑɗɨəɚɕ ɔɝɞɚɜɔɑɕ ɖɟɜɑ-

əɔɫ. ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɁȺȭȷ ɔ COVID-19 ɔɘɑ-

ɪɞ ɘəɚɏɚ ɛɚɞɑəɢɔɌɗɨəɚ əɑɏɌɞɔɎəɧɡ ɎɓɌɔɘɚ-

ɝɎɫɓɑɕ, ɖɚɞɚɜɧɑ ɘɚɏɟɞ ɛɜɔɎɑɝɞɔ ɖ ɡɟɐɤɔɘ 

ɔɝɡɚɐɌɘ COVID-19, ɎɖɗɪɣɌɫ əɌɜɟɤɑəɔɑ 

ɠɟəɖɢɔɔ ɗɑɏɖɔɡ, ɛɚɒɔɗɚɕ ɎɚɓɜɌɝɞ ɔ əɌɗɔɣɔɑ 

ɝɚɛɟɞɝɞɎɟɪɥɔɡ ɓɌɍɚɗɑɎɌəɔɕ ɟ ɛɌɢɔɑəɞɚɎ ɝ 

ɁȺȭȷ [13]. 

Ⱦɫɒɑɗɚɍɚɗɨəɧɑ ɛɌɢɔɑəɞɧ ɞɌɖɒɑ ɛɚɐ-

Ɏɑɜɒɑəɧ ɛɚɎɧɤɑəəɚɘɟ ɜɔɝɖɟ ɝɑɛɝɔɝɌ. Ⱥɍɓɚɜ 

Rawson TM ɔ ɐɜ. ɛɚɖɌɓɌɗ, ɣɞɚ 8% ɛɌɢɔɑəɞɚɎ 

ɝ COVID-19 ɔɘɑɗɔ ɝɚɛɟɞɝɞɎɟɪɥɟɪ ɍɌɖɞɑɜɔ-

Ɍɗɨəɟɪ ɔəɠɑɖɢɔɪ, Ɏ ɞɚ Ɏɜɑɘɫ ɖɌɖ 72% ɏɚɝ-

ɛɔɞɌɗɔɓɔɜɚɎɌəəɧɡ ɛɌɢɔɑəɞɚɎ ɝ COVID-19 

ɛɚɗɟɣɔɗɔ ɛɚ ɖɜɌɕəɑɕ ɘɑɜɑ ɚɐəɚ ɌəɞɔɍɌɖɞɑ-

ɜɔɌɗɨəɚɑ ɝɜɑɐɝɞɎɚ [14]. 

ȽɚɏɗɌɝəɚ ɚɍɓɚɜɟ ɃɚəɏɌ ɔ ɐɜ., ɓɌɍɚɗɑɎɌ-

ɑɘɚɝɞɨ Ɏɞɚɜɔɣəɧɘɔ ɗɑɏɚɣəɧɘɔ ɍɌɖɞɑɜɔɌɗɨ-

əɧɘɔ ɔ ɏɜɔɍɖɚɎɧɘɔ ɔəɠɑɖɢɔɫɘɔ ɟ ɏɚɝɛɔɞɌ-

ɗɔɓɔɜɚɎɌəəɧɡ ɛɌɢɔɑəɞɚɎ ɝ COVID-19 ɝɚɝɞɌ-

ɎɔɗɌ 16% (4,8ð42,8%) ɔ 6,3% (0,9ð33,3%) ɝɚ-

ɚɞɎɑɞɝɞɎɑəəɚ ɔ ɍɧɗɌ əɌɔɍɚɗɑɑ ɜɌɝɛɜɚɝɞɜɌəɑ-

əɌ ɟ ɞɫɒɑɗɚɍɚɗɨəɧɡ ɛɌɢɔɑəɞɚɎ [15]. 

ȹɌɢɔɚəɌɗɨəɚɑ ɖɚɏɚɜɞəɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ 

Ɏ ȽɄȬ, Ɏ ɖɚɞɚɜɚɘ ɛɜɔəɫɗɔ ɟɣɌɝɞɔɑ ɍɚɗɑɑ 3,4 

ɘɔɗɗɔɚəɌ ɛɌɢɔɑəɞɚɎ, Ɏ ɞɚɘ ɣɔɝɗɑ ɍɚɗɑɑ 387 

000 ɛɌɢɔɑəɞɚɎ ɝ COVID-19, ɎɖɗɪɣɌɫ ɍɚɗɑɑ 

7500 ɛɌɢɔɑəɞɚɎ ɝ ɁȺȭȷ, ɛɜɚɐɑɘɚəɝɞɜɔɜɚɎɌ-

ɗɚ ɝɎɫɓɨ ɘɑɒɐɟ ɁȺȭȷ ɔ ɝɘɑɜɞəɚɝɞɨɪ ɚɞ 

COVID -19 (OR: 2,1, 95% Ȱȴ: 1,96ð2,26), ɛɚɝɗɑ 

ɖɚɜɜɑɖɞɔɜɚɎɖɔ əɌ ɎɚɓɜɌɝɞ, ɛɚɗ ɔ ɝɚɛɟɞɝɞɎɟ-

ɪɥɔɑ ɓɌɍɚɗɑɎɌəɔɫ [16]. ȬəɌɗɚɏɔɣəɧɘ ɚɍɜɌ-

ɓɚɘ, ɐɌəəɧɑ ɩɗɑɖɞɜɚəəɧɡ ɖɌɜɞ ɛɌɢɔɑəɞɚɎ 

Kaiser -Permanante ɔɓ Ɋɒəɚɕ ȶɌɗɔɠɚɜəɔɔ, 

Ɂ 
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ɚɝəɚɎɌəəɧɑ əɌ 61 338 Ɏɓɜɚɝɗɧɡ ɝ COVID-19, 

ɎɖɗɪɣɌɫ 820 ɛɌɢɔɑəɞɚɎ ɝ ɁȺȭȷ, ɎɧɫɎɔɗɔ 

ɓəɌɣɔɞɑɗɨəɟɪ ɝɎɫɓɨ ɁȺȭȷ ɝ 60-ɐəɑɎəɚɕ 

ɝɘɑɜɞəɚɝɞɨɪ, ɝɎɫɓɌəəɚɕ ɝ COVID-19 (ɚɞəɚ-

ɤɑəɔɑ ɜɔɝɖɚɎ: 1,67, 95% Ȱȴ: 1,37ð2,03), ɏɚɝ-

ɛɔɞɌɗɔɓɌɢɔɑɕ (Ⱥȼ: 1,27, 95% Ȱȴ: 1,05ð1,53) 

ɔ ɔɝɖɟɝɝɞɎɑəəɚɕ Ɏɑəɞɔɗɫɢɔɑɕ ɗɑɏɖɔɡ (Ⱥȼ: 

1,49, 95% Ȱȴ: 1,16ð1,92), ɛɚɝɗɑ ɖɚɜɜɑɖɞɔ-

ɜɚɎɖɔ ɐɌəəɧɡ, ɎɖɗɪɣɌɫ ɎɚɓɜɌɝɞ, ɛɚɗ, ɩɞəɔ-

ɣɑɝɖɟɪ ɛɜɔəɌɐɗɑɒəɚɝɞɨ, ɚɝəɚɎəɧɑ ɐɑɘɚɏɜɌ-

ɠɔɣɑɝɖɔɑ ɐɌəəɧɑ ɔ ɝɚɛɟɞɝɞɎɟɪɥɔɑ ɓɌɍɚɗɑ-

ɎɌəɔɫ [17]. 

ɀɌɖɞɚɜɧ ɜɔɝɖɌ, ɝɎɫɓɌəəɧɑ ɝ ɞɫɒɑɗɧɘ 

ɞɑɣɑəɔɑɘ COVID-19 ɝɜɑɐɔ ɛɌɢɔɑəɞɚɎ ɝ ɁȺȭȷ 

(n = 68 902), ɍɧɗɔ ɚɢɑəɑəɧ Ɏ ɔɝɝɗɑɐɚɎɌəɔɔ 

Stridsman C ɔ ɐɜ. [18], ɖɚɞɚɜɚɑ ɛɚɖɌɓɌɗɚ, ɣɞɚ 

ɞɫɒɑɗɌɫ ɠɚɜɘɌ COVID-19 ɍɧɗɌ ɝɎɫɓɌəɌ ɝ ɍɚ-

ɗɑɑ ɝɞɌɜɤɔɘ ɎɚɓɜɌɝɞɚɘ, ɘɟɒɝɖɔɘ ɛɚɗɚɘ, ɍɚ-

ɗɑɑ əɔɓɖɔɘ ɟɜɚɎəɑɘ ɚɍɜɌɓɚɎɌəɔɫ, əɑɐɚɝɞɌ-

ɞɚɣəɧɘ Ɏɑɝɚɘ ɔɗɔ ɚɒɔɜɑəɔɑɘ, ȺɀȮ1 ɘɑəɑɑ 

50% ɛɜɚɏəɚɓɔɜɟɑɘɚɕ ɔ ɚɢɑəɖɚɕ ɞɑɝɞɌ əɌ 

ɁȺȭȷ əɑ ɘɑəɑɑ 18 ɍɌɗɗɚɎ. 

ȯɔɛɚɖɝɑɘɔɫ ɛɜɔ COVID-19 ɎɚɓəɔɖɌɑɞ 

ɔɓ-ɓɌ ɤɔɜɚɖɚ ɜɌɝɛɜɚɝɞɜɌəɑəəɧɡ Ɏəɟɞɜɔɝɚ-

ɝɟɐɔɝɞɧɡ ɞɜɚɘɍɚɎ Ɏ ɗɑɏɖɔɡ ɔ ɌɗɨɎɑɚɗɫɜəɚɏɚ 

ɚɞɑɖɌ, ɣɞɚ ɝəɔɒɌɑɞ ɛɑɜɠɟɓɔɪ ɔ Ɏɑəɞɔɗɫɢɔɪ 

Ɏ ɖɌɛɔɗɗɫɜəɚɘ ɜɟɝɗɑ [19]. 

ɉɞɚ əɑɝɚɚɞɎɑɞɝɞɎɔɑ Ɏɑəɞɔɗɫ-

ɢɔɔ/ɛɑɜɠɟɓɔɔ (V/Q) ɎɧɓɧɎɌɑɞ ɏɔɛɚɖɝɔɣɑ-

ɝɖɚɑ ɝɟɒɑəɔɑ ɗɑɏɚɣəɧɡ ɝɚɝɟɐɚɎ, ɞɑɘ ɝɌɘɧɘ 

ɚɏɜɌəɔɣɔɎɌɫ ɛɜɔɞɚɖ ɖɜɚɎɔ ɖ ɟɣɌɝɞɖɌɘ ɝ 

əɌɜɟɤɑəəɧɘ ɏɌɓɚɚɍɘɑəɚɘ ɔ ɎɧɓɧɎɌɫ Ɏəɟɞ-

ɜɔɗɑɏɚɣəɚɑ ɤɟəɞɔɜɚɎɌəɔɑ ɖɜɚɎɔ Ɏ ɐɜɟɏɔɑ 

ɚɍɗɌɝɞɔ[20]. Kotwica ɔ ɝɚɌɎɞ. ɛɚɖɌɓɌɗɔ, ɣɞɚ 

ɟɎɑɗɔɣɑəɔɑ Ɏəɟɞɜɔɗɑɏɚɣəɚɏɚ ɤɟəɞɔɜɚɎɌəɔɫ 

ɍɧɗɚ ɝɎɫɓɌəɚ ɝ ɡɟɐɤɔɘɔ ɔɝɡɚɐɌɘɔ COVID-

19, ɎɖɗɪɣɌɫ ɝɘɑɜɞəɚɝɞɨ [21]. ȻɌɢɔɑəɞɧ ɝ 

ɁȺȭȷ ɔɘɑɪɞ əɌɜɟɤɑəəɟɪ Ɏɑəɞɔɗɫɢɔɪ ɗɑɏ-

ɖɔɡ ɔɓ-ɓɌ ɓɌɍɚɗɑɎɌəɔɫ ɘɑɗɖɔɡ ɐɧɡɌɞɑɗɨəɧɡ 

ɛɟɞɑɕ ɔ ɩɘɠɔɓɑɘɧ [22] ɔ, ɝɗɑɐɚɎɌɞɑɗɨəɚ, 

ɔɘɑɪɞ ɛɗɚɡɚɕ ɐɧɡɌɞɑɗɨəɧɕ ɠɟəɖɢɔɚəɌɗɨ-

əɧɕ ɜɑɓɑɜɎ, ɣɞɚɍɧ ɝɛɜɌɎɔɞɨɝɫ ɝ Ɏəɟɞɜɔɗɑ-

ɏɚɣəɧɘ ɤɟəɞɔɜɚɎɌəɔɑɘ, ɛɚɝɖɚɗɨɖɟ ɩɞɚ ɘɚ-

ɒɑɞ ɛɑɜɑəɌɛɜɌɎɔɞɨ ɖɜɚɎɨ Ɏ ɚɍɗɌɝɞɔ ɝ əɌɜɟ-

ɤɑəəɧɘ ɏɌɓɚɚɍɘɑəɚɘ ɔɓ-ɓɌ ɛɌɞɚɠɔɓɔɚɗɚɏɔɔ 

ɁȺȭȷ. 

ȯɔɛɚɖɝɔɣɑɝɖɌɫ ɎɌɓɚɖɚəɝɞɜɔɖɢɔɫ ɗɑɏɖɔɡ 

ɟɎɑɗɔɣɔɎɌɑɞ ɞɟɜɍɟɗɑəɞəɧɕ ɞɚɖ ɖɜɚɎɔ, ɣɞɚ 

ɛɜɔɎɚɐɔɞ ɖ ɌɏɜɑɏɌɢɔɔ ɞɜɚɘɍɚɢɔɞɚɎ ɔ ɛɚɎɧ-

ɤɑəəɚɘɟ ɜɔɝɖɟ ɚɍɜɌɓɚɎɌəɔɫ ɞɜɚɘɍɚɎ [23, 

24]. ȯɔɛɚɖɝɔɣɑɝɖɌɫ ɎɌɓɚɖɚəɝɞɜɔɖɢɔɫ ɗɑɏɖɔɡ 

ɎɚɓəɔɖɌɑɞ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɁȺȭȷ (ɍɑɓ COVID-

19) ɔɓ-ɓɌ ɝəɔɒɑəɔɫ Ɏɑəɞɔɗɫɢɔɔ [25], ɣɞɚ 

ɛɜɑɐɜɌɝɛɚɗɌɏɌɑɞ ɖ ɚɍɜɌɓɚɎɌəɔɪ ɞɜɚɘɍɚɎ in 

situ, ɣɞɚ ɘɚɒɑɞ ɍɧɞɨ ɟɝɟɏɟɍɗɑəɚ COVID-19. 

ȯɔɛɚɖɝɔɣɑɝɖɚɑ ɝɟɒɑəɔɑ ɗɑɏɚɣəɧɡ ɝɚɝɟɐɚɎ 

ɝɎɫɓɌəɚ ɝ ɟɝɔɗɑəɔɑɘ ɗɑɏɚɣəɚɕ ɏɔɛɑɜɞɑəɓɔɔ 

ɛɜɔ ɁȺȭȷ ɎɝɗɑɐɝɞɎɔɑ ɜɑɘɚɐɑɗɔɜɚɎɌəɔɫ ɝɚ-

ɝɟɐɚɎ [26], ɣɞɚ, ɚɛɫɞɨ ɒɑ, ɘɚɒɑɞ ɍɧɞɨ ɑɥɑ 

ɍɚɗɑɑ ɟɝɟɏɟɍɗɑəɚ ɛɜɔ COVID-19.  

ȷɑɏɚɣəɌɫ ɞɜɚɘɍɚɩɘɍɚɗɔɫ ɞɔɛɔɣəɌ ɐɗɫ 

ɞɫɒɑɗɚɕ ɠɚɜɘɧ COVID-19 [27] ɔɓ-ɓɌ ɜɌɓɎɔ-

ɞɔɫ ɞɜɚɘɍɚɓɌ Ɏ ɍɚɗɑɑ ɘɑɗɖɔɡ ɗɑɏɚɣəɧɡ ɝɚɝɟ-

ɐɌɡ [28] ɔɓ-ɓɌ ɛɚɎɧɤɑəəɚɕ ɝɎɑɜɞɧɎɌɑɘɚɝɞɔ 

ɖɜɚɎɔ ɔ ɐɔɝɠɟəɖɢɔɔ ɩəɐɚɞɑɗɔɌɗɨəɧɡ ɖɗɑɞɚɖ 

[29]. ȿ ɛɌɢɔɑəɞɚɎ ɝ ɁȺȭȷ (ɍɑɓ COVID-19) 

ɞɌɖɒɑ əɌɍɗɪɐɌɑɞɝɫ ɍɚɗɑɑ Ɏɧɝɚɖɔɕ ɟɜɚɎɑəɨ 

ɢɔɜɖɟɗɔɜɟɪɥɔɡ ɘɌɜɖɑɜɚɎ ɛɜɚɖɚɌɏɟɗɫɢɔɔ, 

ɖɚɞɚɜɧɑ ɐɚɛɚɗəɔɞɑɗɨəɚ ɛɚɎɧɤɌɪɞɝɫ Ɏɚ Ɏɜɑ-

ɘɫ ɚɍɚɝɞɜɑəɔɕ [30 - 33], Ɍ ɞɌɖɒɑ ɛɚɎɧɤɑəəɚɑ 

ɖɚɗɔɣɑɝɞɎɚ Ɍɛɚɛɞɚɞɔɣɑɝɖɔɡ ɩəɐɚɞɑɗɔɌɗɨəɧɡ 

ɖɗɑɞɚɖ ɔ ɘɌɜɖɑɜɚɎ ɐɔɝɠɟəɖɢɔɔ ɩəɐɚɞɑɗɔɌɗɨ-

əɧɡ ɖɗɑɞɚɖ [34]. ɉɞɔ ɐɌəəɧɑ ɝɎɔɐɑɞɑɗɨɝɞɎɟ-

ɪɞ ɚ ɞɚɘ, ɣɞɚ ɛɚɎɧɤɑəəɌɫ ɎɚɝɛɜɔɔɘɣɔɎɚɝɞɨ 

ɛɌɢɔɑəɞɚɎ ɝ ɁȺȭȷ ɖ ɞɜɚɘɍɚɩɘɍɚɗɔɣɑɝɖɔɘ 

ɚɝɗɚɒəɑəɔɫɘ ɎɝɗɑɐɝɞɎɔɑ ɖɚɌɏɟɗɚɛɌɞɔɔ ɔ 

ɐɔɝɠɟəɖɢɔɔ ɩəɐɚɞɑɗɔɌɗɨəɧɡ ɖɗɑɞɚɖ ɘɚɒɑɞ 

ɍɧɞɨ ɐɚɛɚɗəɔɞɑɗɨəɚ ɟɝɟɏɟɍɗɑəɌ COVID-19.  

ȮɞɚɜɔɣəɌɫ ɍɌɖɞɑɜɔɌɗɨəɌɫ ɔəɠɑɖɢɔɫ 

ɜɌɝɛɜɚɝɞɜɌəɑəɌ ɝɜɑɐɔ ɛɌɢɔɑəɞɚɎ ɝ COVID-

19, ɣɞɚ ɛɜɔɎɚɐɔɞ ɖ ɡɟɐɤɔɘ ɔɝɡɚɐɌɘ [35]. ȿ 

ɘəɚɏɔɡ ɛɌɢɔɑəɞɚɎ ɝ ɁȺȭȷ Ɏ ɝɞɌɍɔɗɨəɚɘ ɝɚ-

ɝɞɚɫəɔɔ Ɏ ɐɧɡɌɞɑɗɨəɧɡ ɛɟɞɫɡ ɖɚɗɚəɔɓɔɜɟɪɞ-

ɝɫ ɛɌɞɚɏɑəəɧɑ ɍɌɖɞɑɜɔɔ, ɖɚɞɚɜɧɑ ɎɧɓɧɎɌɪɞ 

Ɏɞɚɜɔɣəɧɑ ɍɌɖɞɑɜɔɌɗɨəɧɑ ɔəɠɑɖɢɔɔ ɛɚɝɗɑ 

ɜɑɝɛɔɜɌɞɚɜəɧɡ Ɏɔɜɟɝəɧɡ ɔəɠɑɖɢɔɕ [36, 37]. 

ɉɞɚ ɘɚɒɑɞ ɍɧɞɨ ɝɎɫɓɌəɚ ɝ ɚɝɗɌɍɗɑəəɧɘɔ Ɍə-

ɞɔɘɔɖɜɚɍəɧɘɔ ɜɑɌɖɢɔɫɘɔ: ɎɔɜɟɝəɌɫ ɔə-

ɠɑɖɢɔɫ ɟɘɑəɨɤɌɑɞ ɍɌɖɞɑɜɔɌɗɨəɧɕ ɠɌɏɚɢɔ-

ɞɚɓ ɌɗɨɎɑɚɗɫɜəɧɘɔ ɘɌɖɜɚɠɌɏɌɘɔ ɔ ɟɘɑəɨ-

ɤɌɑɞ ɎɧɝɎɚɍɚɒɐɑəɔɑ Ɍəɞɔɘɔɖɜɚɍəɚɏɚ ɛɑɛ-

ɞɔɐɌ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɁȺȭȷ [38, 39]. 

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɝɟɥɑɝɞɎɟɑɞ ɘəɚɒɑɝɞɎɚ 

ɘɑɡɌəɔɓɘɚɎ, ɚɍɦɫɝəɫɪɥɔɡ ɞɫɒɑɗɧɑ ɔɝɡɚɐɧ 

COVID -19 ɟ ɛɌɢɔɑəɞɚɎ ɝ ɁȺȭȷ, əɌɔɍɚɗɑɑ 

ɎɌɒəɧɘɔ ɔɓ ɖɚɞɚɜɧɡ ɫɎɗɫɪɞɝɫ ɛɚɎɧɤɑəəɧɕ 

ɜɔɝɖ ɘɔɖɜɚɞɜɚɘɍɚɓɌ, ɛɚɝɗɑɐɝɞɎɔɫ Ɏəɟɞɜɔɗɑ-

ɏɚɣəɚɏɚ ɤɟəɞɔɜɚɎɌəɔɫ ɔ ɎɧɝɚɖɌɫ Ɏɑɜɚɫɞ-

əɚɝɞɨ Ɏɞɚɜɔɣəɚɕ ɍɌɖɞɑɜɔɌɗɨəɚɕ ɔəɠɑɖɢɔɔ. 

ɂɑɗɨ ɜɌɍɚɞɧ.  

Ⱥɛɜɑɐɑɗɑəɔɑ ɚɝɚɍɑəəɚɝɞɑɕ ɗɟɣɑɎɧɡ 

ɛɜɚɫɎɗɑəɔɕ ɔ ɚɝɗɚɒəɑəɔɕ əɚɎɚɕ ɖɚɜɚəɌɎɔ-

ɜɟɝəɚɕ ɔəɠɑɖɢɔɔ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɜɌɓɗɔɣəɧɘɔ 

ɠɑəɚɞɔɛɌɘɔ ɡɜɚəɔɣɑɝɖɚɕ ɚɍɝɞɜɟɖɞɔɎəɚɕ ɍɚ-

ɗɑɓəɔ ɗɑɏɖɔɡ.  

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. 

Ȯ ɡɚɐɑ ɜɌɍɚɞɧ ɍɧɗɚ ɚɍɝɗɑɐɚɎɌəɚ 99 ɛɌ-

ɢɔɑəɞɚɎ, ɔəɠɔɢɔɜɚɎɌəəɧɡ əɚɎɚɕ ɖɚɜɚəɌɎɔ-

ɜɟɝəɚɕ ɔəɠɑɖɢɔɑɕ (ȹȶȴ) əɌ ɠɚəɑ ɡɜɚəɔɣɑ-

ɝɖɚɕ ɚɍɝɞɜɟɖɞɔɎəɚɕ ɍɚɗɑɓəɔ ɗɑɏɖɔɡ: 24 

(24,2%) ɒɑəɥɔəɧ ɔ 75 (75,8%) ɘɟɒɣɔə, 

ɝɜɑɐəɔɕ ɎɚɓɜɌɝɞ ɖɚɞɚɜɧɡ ɝɚɝɞɌɎɔɗ 69,1 Ñ10,8 

ɗɑɞ, ɘɑɐɔɌəəɧɕ ɎɚɓɜɌɝɞ 70 (59,578) ɗɑɞ. 

ȷɟɣɑɎɧɑ ɔɝɝɗɑɐɚɎɌəɔɫ ɍɧɗɔ ɛɜɚɎɑɐɑəɧ 

əɌ ɖɚɘɛɨɪɞɑɜəɚɘ ɞɚɘɚɏɜɌɠɑ OPTIMA 660, 

GE. Ȼɚɝɗɑ Ɏɧɛɚɗəɑəɔɫ əɌɞɔɎəɚɏɚ ɝɖɌəɔɜɚ-

ɎɌəɔɫ ɗɑɏɖɔɡ Ɏ ɛɑɜɎɧɕ ɐɑəɨ ɛɚɝɞɟɛɗɑəɔɫ Ɏ 

ɝɞɌɢɔɚəɌɜ ɟ Ɏɝɑɡ ɛɌɢɔɑəɞɚɎ ɚɢɑəɔɎɌɗɔɝɨ 
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ɔɓɘɑəɑəɔɫ Ɏ ɗɑɏɚɣəɚɔ↑ ɞɖɌəɔ (əɌɗɔɣɔɑ ɔ ɜɌɝ-

ɛɜɚɝɞɜɌəɑəəɚɝɞɨ ɩɘɠɔɓɑɘɌɞɚɓəɚɔ↑ ɛɑɜɑ-

ɝɞɜɚɔ↑ɖɔ) ɔ ɍɜɚəɡɌɡ. ȺɍɝɗɑɐɚɎɌəəɧɑ ɍɚɗɨəɧɑ 

ɍɧɗɔ ɜɌɓɐɑɗɑəɧ əɌ ɞɜɔ ɏɜɟɛɛɧ ɛɚ ɠɑəɚɞɔɛɟ 

ɡɜɚəɔɣɑɝɖɚɔ↑ ɚɍɝɞɜɟɖɞɔɎəɚɔ↑ ɍɚɗɑɓəɔ ɗɑɏɖɔɡ 

(ɩɘɠɔɓɑɘɌɞɚɓəɧɕ, ɍɜɚəɡɔɞɔɣɑɝɖɔɕ ɔ ɝɘɑ-

ɤɌəəɧɕ). ȾɌɖɒɑ ɟ Ɏɝɑɡ ɛɌɢɔɑəɞɚɎ ɚɢɑəɔɎɌ-

ɗɔɝɨ ɗɟɣɑɎɧɑ ɛɜɚɫɎɗɑəɔɫ əɚɎɚɕ ɖɚɜɚəɌɎɔ-

ɜɟɝəɚɕ ɔəɠɑɖɢɔɔ ɔ ɚɛɜɑɐɑɗɑəɌ ɝɞɑɛɑəɨ ɛɚ-

ɜɌɒɑəɔɫ ɗɑɏɚɣəɚɕ ɞɖɌəɔ. ȾɌɖɒɑ Ɏɝɑɘ ɛɌɢɔ-

ɑəɞɌɘ ɍɧɗɚ Ɏɧɛɚɗəɑəɚ ɔɝɝɗɑɐɚɎɌəɔɑ əɌ 

ɚɛɜɑɐɑɗɑəɔɑ ɟɜɚɎəɫ ɛɜɚɎɚɝɛɌɗɔɞɑɗɨəɧɡ ɢɔ-

ɞɚɖɔəɚɎ: Ƚ-ɜɑɌɖɞɔɎəɚɏɚ ɍɑɗɖɌ, ɠɑɜɜɔɞɔəɌ, 

ɠɔɍɜɔəɚɏɑəɌ, ɛɜɚɖɌɗɨɢɔɞɚəɔəɌ.  

ȽɞɌɞɔɝɞɔɣɑɝɖɔɕ ɌəɌɗɔɓ ɔ ɎɔɓɟɌɗɔɓɌɢɔɫ 

ɛɚɗɟɣɑəəɧɡ ɐɌəəɧɡ ɛɜɚɎɚɐɔɗɔɝɨ ɝ ɔɝɛɚɗɨɓɚ-

ɎɌəɔɑɘ ɝɜɑɐɧ ɐɗɫ ɝɞɌɞɔɝɞɔɣɑɝɖɔɡ Ɏɧɣɔɝɗɑ-

əɔɕ R 4.2.2 (R Foundation for Statistical 

Computing, ȮɑəɌ, ȬɎɝɞɜɔɫ). 

ȺɛɔɝɌɞɑɗɨəɧɑ ɝɞɌɞɔɝɞɔɖɔ ɛɜɑɐɝɞɌɎɗɑ-

əɧ Ɏ Ɏɔɐɑ əɌɍɗɪɐɌɑɘɚɏɚ ɣɔɝɗɌ əɌɍɗɪɐɑəɔɕ 

(ɚɞəɚɝɔɞɑɗɨəɌɫ ɣɌɝɞɚɞɌ) ɐɗɫ ɖɌɣɑɝɞɎɑəəɧɡ 

ɛɑɜɑɘɑəəɧɡ ɔ ɝɜɑɐəɑɏɚ (ɝɞɌəɐɌɜɞəɚɑ ɚɞɖɗɚ-

əɑəɔɑ) ɔ ɘɑɐɔɌəɧ (1-ɧɕ ɔ 3-ɔɕ ɖɎɌɜɞɔɗɔ) ð 

ɐɗɫ ɖɚɗɔɣɑɝɞɎɑəəɧɡ. 

Ȱɗɫ ɝɜɌɎəɑəɔɫ ɏɜɟɛɛ Ɏ ɚɞəɚɤɑəɔɔ ɖɌ-

ɞɑɏɚɜɔɌɗɨəɧɡ ɛɑɜɑɘɑəəɧɡ ɔɝɛɚɗɨɓɚɎɌɗɝɫ 

ɞɚɣəɧɕ ɞɑɝɞ ɀɔɤɑɜɌ, Ɏ ɚɞəɚɤɑəɔɔ ɛɚɜɫɐɖɚ-

Ɏɧɡ ɛɑɜɑɘɑəəɧɡ ð ɚɐəɚɠɌɖɞɚɜəɧɑ ɘɚɐɑɗɔ 

ɛɜɚɛɚɜɢɔɚəɌɗɨəɧɡ ɤɌəɝɚɎ, Ɏ ɚɞəɚɤɑəɔɔ ɖɚ-

ɗɔɣɑɝɞɎɑəəɧɡ ɛɑɜɑɘɑəəɧɡ ð ɞɑɝɞ ȶɜɌɝɖɑɗɌ-

ȿɚɗɗɔɝɌ (Ɏ ɖɌɣɑɝɞɎɑ post-hoc ɘɑɞɚɐɌ ɛɜɔɘɑ-

əɫɗɔ ɞɑɝɞ ȰɌəəɌ), ɐɗɫ ɖɚɜɜɑɖɞɔɜɚɎɖɔ p-

ɓəɌɣɑəɔɕ ɛɜɔ ɘəɚɒɑɝɞɎɑəəɧɡ post-hoc ɝɜɌɎ-

əɑəɔɫɡ ɔɝɛɚɗɨɓɚɎɌɗɝɫ ɘɑɞɚɐ ɁɚɗɘɌ. Ȱɗɫ ɌəɌ-

ɗɔɓɌ ɌɝɝɚɢɔɌɢɔɔ ɔɓɟɣɌɑɘɧɡ ɔɝɡɚɐɚɎ ɝ Ɏɚɓ-

ɘɚɒəɧɘɔ ɛɜɑɐɔɖɞɚɜɌɘɔ ɔɝɛɚɗɨɓɚɎɌɗɔɝɨ 

ɚɍɚɍɥɑəəɧɑ ɗɔəɑɕəɧɑ ɜɑɏɜɑɝɝɔɚəəɧɑ ɘɚɐɑ-

ɗɔ: ɐɗɫ ɍɔəɌɜəɧɡ ɔɝɡɚɐɚɎ ð ɍɔəɌɜəɌɫ ɗɚɏɔ-

ɝɞɔɣɑɝɖɌɫ ɜɑɏɜɑɝɝɔɫ (Ɏ ɖɌɣɑɝɞɎɑ ɚɢɑəɖɔ ɜɌɓ-

ɘɑɜɌ ɩɠɠɑɖɞɌ ɎɧɝɞɟɛɌɗɚ ɚɞəɚɤɑəɔɑ ɤɌəɝɚɎ 

(ȺɄ) ɝ ɝɚɚɞɎɑɞɝɞɎɟɪɥɔɘ 95% Ȱȴ), ɐɗɫ ɛɚ-

ɜɫɐɖɚɎɧɡ ɔɝɡɚɐɚɎ ð ɘɚɐɑɗɨ ɛɜɚɛɚɜɢɔɚəɌɗɨ-

əɧɡ ɤɌəɝɚɎ (Ɏ ɖɌɣɑɝɞɎɑ ɚɢɑəɖɔ ɜɌɓɘɑɜɌ ɩɠ-

ɠɑɖɞɌ ɎɧɝɞɟɛɌɗɚ ɚɞəɚɤɑəɔɑ ɛɜɚɛɚɜɢɔɚəɌɗɨ-

əɧɡ ɤɌəɝɚɎ ɝ ɝɚɚɞɎɑɞɝɞɎɟɪɥɔɘɔ 95% Ȱȴ). 

ȬɝɝɚɢɔɌɢɔɪ ɝɣɔɞɌɗɔ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔ-

ɘɚɕ ɛɜɔ p < 0,05. 

ȼɑɓɟɗɨɞɌɞɧ. 

Ȼɜɔ ɛɚɝɞɟɛɗɑəɔɔ ɟ 7 (7,1%) ɛɌɢɔɑəɞɚɎ 

ɎɧɫɎɗɑəɌ ɝɞɑɛɑəɨ ȶȾ-0, ɟ 20 (20,2%) ð ȶȾ-1, ɟ 

41 (41,4%) ð ȶȾ-2, ɟ 24 (24,2%) ð ȶȾ-3, ɟ 7 

(7,1%) ð ȶȾ-4. ȸɌɖɝɔɘɌɗɨəɌɫ ɝɞɑɛɑəɨ ɛɚɜɌ-

ɒɑəɔɫ ɗɑɏɚɣəɚɕ ɞɖɌəɔ (ɓɌ Ɏɑɝɨ ɛɑɜɔɚɐ ɛɜɑ-

ɍɧɎɌəɔɫ Ɏ ɝɞɌɢɔɚəɌɜɑ): ɟ 3 (3,0%) ɛɌɢɔɑəɞɚɎ 

ȶȾ-0, ɟ 18 (18,2%) ð ȶȾ-1, ɟ 24 (24,2%) ð ȶȾ-2, 

ɟ 38 (38,4%) ð ȶȾ-3, ɟ 16 (16,2%) ð ȶȾ-4.  

41 (41,4%) ɛɌɢɔɑəɞ ɍɧɗ ɏɚɝɛɔɞɌɗɔɓɔɜɚ-

ɎɌə Ɏ ɚɞɐɑɗɑəɔɑ ɜɑɌəɔɘɌɢɔɔ. ȿ 11 (11,1%) 

ɛɌɢɔɑəɞɚɎ ɜɌɓɎɔɗɌɝɨ ȾɉȷȬ, ɟ 2 (2,0%) ð 

ɞɜɚɘɍɚɓ ɏɗɟɍɚɖɔɡ Ɏɑə. ȿ 28 (28,3%) ɛɌɢɔɑə-

ɞɚɎ ɚɞɘɑɣɑəɌ ɎɞɚɜɔɣəɌɫ ɔəɠɑɖɢɔɫ, ɟ 24 

(24,2%) ð ɝɑɛɝɔɝ, ɟ 13 (13,1%) ð ȺȼȰȽ, ɟ 16 

(16,2%) ð ɏɔɐɜɚɞɚɜɌɖɝ, ɟ 3 (3,0%) ð ɛəɑɎɘɚɞɚ-

ɜɌɖɝ. ȿ 41 (41,4%) ɛɌɢɔɑəɞɚɎ ɎɚɓəɔɖɗɌ ɛɚ-

ɞɜɑɍəɚɝɞɨ Ɏ ȴȮȷ, ɟ 33 (33,3%) ɛɌɢɔɑəɞɚɎ 

ɜɌɓɎɔɗɝɫ ɗɑɞɌɗɨəɧɕ ɔɝɡɚɐ. 15 (15,2%) ɛɌɢɔ-

ɑəɞɌɘ ɛɜɚɎɚɐɔɗɔɝɨ ɞɜɌəɝɠɟɓɔɔ ɛɗɌɓɘɧ, 33 

(33,3%) ɛɜɔəɔɘɌɗɔ ɛɜɚɞɔɎɚɎɔɜɟɝəɧɑ ɛɜɑɛɌ-

ɜɌɞɧ, 19 (19,2%) əɌɓəɌɣɑə ɞɚɢɔɗɔɓɟɘɌɍ. 

ȸɑɐɔɌəəɌɫ ɖɚəɢɑəɞɜɌɢɔɫ Cȼȭ ɝɚɝɞɌ-

ɎɔɗɌ 102,6 (41,45160,2) ɘɏ/ ɗ, ɠɑɜɜɔɞɔəɌ ð 

592 (196,95 1370,5) ɘɖɏ/ɗ, ɛɜɚɖɌɗɨɢɔɞɚəɔəɌ 

ð 0,2 (0,1 2,1) ɘɖɏ/ ɗ, ɠɔɍɜɔəɚɏɑəɌ ð 5,3 

(4,4 7) ɏ/ ɗ. 

ȻɜɚɎɑɐɑəɔɑ ɛɑɜɎɚɏɚ ȶȾ-ɔɝɝɗɑɐɚɎɌəɔɫ 

(ɛɜɔ ɛɚɝɞɟɛɗɑəɔɔ Ɏ ɝɞɌɢɔɚəɌɜ) ɚɝɟɥɑɝɞɎɗɫ-

ɗɚɝɨ Ɏ ɝɜɑɐəɑɘ əɌ 6,2Ñ3,3 ɐɑəɨ ɓɌɍɚɗɑɎɌəɔɫ 

(ɘɑɐɔɌəəɚɑ Ɏɜɑɘɫ ð 6 (4  7) ɐəɑɕ). ȶȾ-

ɔɝɝɗɑɐɚɎɌəɔɑ, ɛɜɔ ɖɚɞɚɜɚɘ ɟ ɛɌɢɔɑəɞɚɎ 

ɚɛɜɑɐɑɗɫɗɌɝɨ ɘɌɖɝɔɘɌɗɨəɌɫ ɝɞɑɛɑəɨ ɛɚɜɌɒɑ-

əɔɫ ɗɑɏɚɣəɚɕ ɞɖɌəɔ ɓɌ Ɏɑɝɨ ɛɑɜɔɚɐ ɛɜɑɍɧɎɌ-

əɔɫ Ɏ ɝɞɌɢɔɚəɌɜɑ, ɛɜɚɎɚɐɔɗɚɝɨ Ɏ ɝɜɑɐəɑɘ əɌ 

7,9Ñ4,4 ɐɑəɨ ɓɌɍɚɗɑɎɌəɔɕ (ɘɑɐɔɌəəɚɑ Ɏɜɑɘɫ ð 

7 (5  11) ɐɑəɨ) ɔ əɌ 2,8Ñ3,2 ɐɑəɨ ɏɚɝɛɔɞɌɗɔ-

ɓɌɢɔɔ (ɘɑɐɔɌəəɚɑ Ɏɜɑɘɫ 1 (1  4) ɐɑəɨ).  

Ⱦɔɛɔɣəɧɑ ɗɟɣɑɎɧɑ ɛɜɚɫɎɗɑəɔɫ əɚɎɚɕ 

ɖɚɜɚəɌɎɔɜɟɝəɚɕ ɔəɠɑɖɢɔɔ Ɏ Ɏɔɐɑ ɘəɚɏɚɣɔɝ-

ɗɑəəɧɡ ɐɎɟɝɞɚɜɚəəɔɡ ɟɣɌɝɞɖɚɎ ɟɛɗɚɞəɑəɔɫ 

ɗɑɏɚɣəɚɕ ɞɖɌəɔ ɛɚ ɞɔɛɟ çɘɌɞɚɎɚɏɚ ɝɞɑɖɗɌè, Ɏ 

ɞɚɘ ɣɔɝɗɑ ɝ ɖɚəɝɚɗɔɐɌɢɔɑɕ ɔ/ɔɗɔ ɝ ɝɔɘɛɞɚ-

ɘɚɘ çɍɟɗɧɒəɚɕ ɘɚɝɞɚɎɚɕè, ɜɌɝɛɚɗɌɏɌɎɤɔɑɝɫ 

ɛɜɑɔɘɟɥɑɝɞɎɑəəɚ ɝɟɍɛɗɑɎɜɌɗɨəɚ ɔɗɔ Ɏ ɢɑə-

ɞɜɌɗɨəɧɡ ɚɞɐɑɗɌɡ ɚɍɚɔɡ ɗɑɏɖɔɡ, ɟɣɌɝɞɖɔ 

ɟɛɗɚɞəɑəɔɫ ɗɑɏɚɣəɚɕ ɞɖɌəɔ Ɏ Ɏɔɐɑ ɝɚɣɑɞɌəɔɫ 

çɘɌɞɚɎɚɏɚ ɝɞɑɖɗɌè ɔ ɖɚəɝɚɗɔɐɌɢɔɔ ɝ ɝɔɘɛɞɚ-

ɘɚɘ çɚɍɜɌɞəɚɏɚ ɚɜɑɚɗɌè ɖɌɖ ɛɜɔɓəɌɖɔ ɚɜɏɌ-

əɔɓɟɪɥɑɕɝɫ ɛəɑɎɘɚəɔɔ ɚɛɜɑɐɑɗɫɗɔɝɨ Ɏ 

90,5% ɝɗɟɣɌɑɎ (ɜɔɝ.1). 

Ȱɚɛɚɗəɔɞɑɗɨəɚ ɟ 18% ɚɍɝɗɑɐɚɎɌəəɧɡ 

ɚɛɜɑɐɑɗɫɗɔɝɨ ɟɣɌɝɞɖɔ ɖɚəɝɚɗɔɐɌɢɔɔ ɔ çɘɌɞɚ-

Ɏɚɏɚ ɝɞɑɖɗɌè ɗɑɏɚɣəɚɕ ɞɖɌəɔ əɑɛɜɌɎɔɗɨəɚɕ 

ɠɚɜɘɧ, əɑ ɝɚɚɞɎɑɞɝɞɎɚɎɌɎɤɔɑ ɐɚɗɫɘ ɔ ɝɑɏ-

ɘɑəɞɌɘ, ɜɌɝɛɚɗɌɏɌɪɥɔɑɝɫ Ɏɚɖɜɟɏ ɍɟɗɗɑɓəɧɡ 

ɛɚɗɚɝɞɑɕ ɔ ɟɣɌɝɞɖɚɎ ɛɌəɗɚɍɟɗɫɜəɚɕ ɩɘɠɔɓɑ-

ɘɧ, ɣɞɚ ɞɜɑɍɚɎɌɗɚ ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɕ ɐɔɌ-

ɏəɚɝɞɔɖɔ ɝ ɓɌɍɚɗɑɎɌəɔɫɘɔ, ɡɌɜɌɖɞɑɜɔɓɟɪ-

ɥɔɘɔɝɫ ɛɜɚɫɎɗɑəɔɫɘɔ ɛɚɗɚɝɞɑɕ ɔ ɖɔɝɞ Ɏ ɗɑ-

ɏɚɣəɚɕ ɞɖɌəɔ (ɜɔɝ. 2). 

ȾɌɖɒɑ ɎɔɓɟɌɗɔɓɔɜɚɎɌɗɔɝɨ ɟɣɌɝɞɖɔ 

ɟɛɗɚɞəɑəɔɫ ɗɑɏɚɣəɚɕ ɞɖɌəɔ ɛɚ ɞɔɛɟ çɘɌɞɚɎɚ-

ɏɚ ɝɞɑɖɗɌè ɝ Ɍɞɔɛɔɣəɚɕ ɐɔɠɠɟɓəɚɕ ɗɚɖɌɗɔɓɌ-

ɢɔɑɕ, ɝɔɘɟɗɔɜɟɪɥɔɑ ɫɣɑɔɝɞɟɪ ɝɞɜɟɖɞɟɜɟ ɓɌ 

ɝɣɑɞ ɢɑəɞɜɔɗɚɍɟɗɫɜəɚɕ ɩɘɠɔɓɑɘɧ (ɜɔɝ. 3). 

Ȯ ɞɌɍɗɔɢɑ ʈ1 ɛɜɑɐɝɞɌɎɗɑə ɝɜɌɎəɔɞɑɗɨ-

əɧɕ ɌəɌɗɔɓ ȶȾ-ɛɜɔɓəɌɖɚɎ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ 

ɠɑəɚɞɔɛɌ  ɁȺȭȷ. ȭɧɗɌ  ɟɝɞɌəɚɎɗɑəɌ  ɞɑəɐɑə- 
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ȼɔɝ. 1 (Fig. 1) 

 

ȼɔɝ. 2 (Fig. 2)  

ȼɔɝ. 1.  ȸȽȶȾ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ, Ɍɖɝɔ-

ɌɗɨəɌɫ ɛɜɚɑɖɢɔɫ.  

Ⱦɔɛɔɣəɧɑ ɗɟɣɑɎɧɑ ɛɜɚɫɎɗɑəɔɫ əɚɎɚɕ ɖɚɜɚəɌɎɔ-

ɜɟɝəɚɕ ɔəɠɑɖɢɔɔ Ɏ Ɏɔɐɑ ɘəɚɏɚɣɔɝɗɑəəɧɡ ɐɎɟɝɞɚ-

ɜɚəəɔɡ ɟɣɌɝɞɖɚɎ ɟɛɗɚɞəɑəɔɫ ɗɑɏɚɣəɚɕ ɞɖɌəɔ ɛɚ 

ɞɔɛɟ çɘɌɞɚɎɚɏɚ ɝɞɑɖɗɌè, Ɏ ɞɚɘ ɣɔɝɗɑ ɝ ɖɚəɝɚɗɔɐɌ-

ɢɔɑɕ, ɜɌɝɛɚɗɌɏɌɪɥɔɑɝɫ ɛɜɑɔɘɟɥɑɝɞɎɑəəɚ ɝɟɍ-

ɛɗɑɎɜɌɗɨəɚ ɔ Ɏ ɢɑəɞɜɌɗɨəɧɡ ɚɞɐɑɗɌɡ ɚɍɚɔɡ ɗɑɏɖɔɡ, 

ɟ ɛɌɢɔɑəɞɌ ɝ ɍɜɚəɡɔɞɔɣɑɝɖɔɘ ɠɑəɚɞɔɛɚɘ ɁȺȭȷ.  

Fig. 1. Computed tomography, chest, axial view.  

Typical radiological patterns of new coronavirus in-

fection: numerous bilateral areas of ground -glass 

opacification, including consolidation, located mainly 

subpleurally and in the central p arts of both lungs in 

patient with bronchitic phenotype of COPD.  

ȼɔɝ. 2.  ȸȽȶȾ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ, Ɍɖɝɔ-

ɌɗɨəɌɫ ɛɜɚɑɖɢɔɫ. 

Ȭɞɔɛɔɣəɧɑ ɗɟɣɑɎɧɑ ɛɜɚɫɎɗɑəɔɫ əɚɎɚɕ ɖɚɜɚəɌɎɔ-

ɜɟɝəɚɕ ɔəɠɑɖɢɔɔ Ɏ Ɏɔɐɑ ɟɣɌɝɞɖɚɎ ɖɚəɝɚɗɔɐɌɢɔɔ 

ɗɑɏɚɣəɚɕ ɞɖɌəɔ əɑɛɜɌɎɔɗɨəɚɕ ɠɚɜɘɧ ɔ ɘɌɞɚɎɚɏɚ 

ɝɞɑɖɗɌ, ɖɚɞɚɜɧɑ əɑ ɝɚɚɞɎɑɞɝɞɎɟɪɞ ɐɚɗɫɘ ɔ ɝɑɏɘɑə-

ɞɌɘ ɔ ɜɌɝɛɚɗɌɏɌɪɞɝɫ Ɏɚɖɜɟɏ ɍɟɗɗɑɓəɧɡ ɛɚɗɚɝɞɑɕ ɔ 

ɟɣɌɝɞɖɚɎ ɛɌəɗɚɍɟɗɫɜəɚɕ ɩɘɠɔɓɑɘɧ.  

Fig. 2.  Computed tomography, chest, axial view.  

Atypical radiological patterns of a new coronavirus 

infection: irregularly sh aped areas of consolidation 

and areas of ground -glass opacification of lung tissue 

that do not correspond to lobes and segments and 

are located around bullous cavities and areas of 

panlobular emphysema.  

 

ȼɔɝ. 3 (Fig. 3) 

ȼɔɝ. 3.  ȸȽȶȾ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ, Ɍɖɝɔ-

ɌɗɨəɌɫ ɛɜɚɑɖɢɔɫ.   

ȬɞɔɛɔɣəɌɫ ɐɔɠɠɟɓəɌɫ ɗɚɖɌɗɔɓɌɢɔɫ ɟɣɌɝɞɖɚɎ 

ɟɛɗɚɞəɑəɔɫ ɗɑɏɚɣəɚɕ ɞɖɌəɔ ɛɚ ɞɔɛɟ çɘɌɞɚɎɚɏɚ 

ɝɞɑɖɗɌè əɌ ɠɚəɑ ɢɑəɞɜɔɗɚɍɟɗɫɜəɚɕ ɩɘɠɔɓɑɘɧ.  

Fig. 3.  Computed tomography, chest, axial view.  

Atypical diffuse localization of ground -glass opac ity in 

patient with centrilobular emphysema.  
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ɢɔɫ ɖ ɍɚɗɨɤɑɕ ɣɌɝɞɚɞɑ ɎɧɫɎɗɑəɔɫ ɟɣɌɝɞɖɚɎ 

ɖɚəɝɚɗɔɐɌɢɔɔ ɛɚ ɞɔɛɟ ɚɜɏɌəɔɓɟɪɥɑɕɝɫ 

ɛəɑɎɘɚəɔɔ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɩɘɠɔɓɑɘɌɞɚɓəɧɘ ɔ 

ɍɜɚəɡɔɞɔɣɑɝɖɔɘ ɠɑəɚɞɔɛɚɘ ɁȺȭȷ ɛɜɔ ɛɜɚ-

Ɏɑɐɑəɔɔ ȶȾ- ɔɝɝɗɑɐɚɎɌəɔɫ, ɛɜɔ ɖɚɞɚɜɚɘ 

ɚɛɜɑɐɑɗɫɗɌɝɨ ɘɌɖɝɔɘɌɗɨəɌɫ ɝɞɑɛɑəɨ ɛɚɜɌɒɑ-

əɔɫ ɗɑɏɚɣəɚɕ ɞɖɌəɔ. 

Ȯ ɞɌɍɗɔɢɑ ʈ2 ɛɜɑɐɝɞɌɎɗɑəɌ ɣɌɝɞɚɞɌ 

ɜɌɓɎɔɞɔɫ ɚɝɗɚɒəɑəɔɕ ɔ ɔɝɡɚɐɧ Ɏ ɓɌɎɔɝɔɘɚ-

ɝɞɔ ɚɞ ɠɑəɚɞɔɛɌ ɁȺȭȷ. Ȼɜɔ ɝɜɌɎəɔɞɑɗɨəɚɘ 

ɌəɌɗɔɓɑ ɍɧɗɌ ɎɧɫɎɗɑəɌ ɞɑəɐɑəɢɔɫ ɖ ɍɚɗɑɑ 

Ɏɧɝɚɖɚɕ ɣɌɝɞɚɞɑ ɜɌɓɎɔɞɔɫ ɝɑɛɝɔɝɌ ɔ ɛɚɞɜɑɍ-

əɚɝɞɔ Ɏ ȴȮȷ ɟ ɛɌɢɔɑəɞɚɎ ɝɚ ɝɘɑɤɌəəɧɘ ɔ 

ɍɜɚəɡɔɞɔɣɑɝɖɔɘ ɠɑəɚɞɔɛɚɘ ɁȺȭȷ ɛɚ ɝɜɌɎ-

əɑəɔɪ ɝ ɛɌɢɔɑəɞɌɘɔ ɝ ɩɘɠɔɓɑɘɌɞɚɓəɧɘ ɠɑ-

əɚɞɔɛɚɘ. ȻəɑɎɘɚɞɚɜɌɖɝ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌ-

ɣɔɘɚ ɣɌɥɑ ɜɌɓɎɔɎɌɗɝɫ ɟ ɛɌɢɔɑəɞɚɎ ɝɚ ɝɘɑ-

ɤɌəəɧɘ ɠɑəɚɞɔɛɚɘ ɁȺȭȷ. ȺȼȰȽ ɝɞɌɞɔɝɞɔ-

ɣɑɝɖɔ ɓəɌɣɔɘɚ ɣɌɥɑ ɜɌɓɎɔɎɌɗɝɫ ɟ ɛɌɢɔɑəɞɚɎ 

ɝɚ ɝɘɑɤɌəəɧɘ ɠɑəɚɞɔɛɚɘ ɁȺȭȷ ɛɚ ɝɜɌɎəɑ-

əɔɪ ɝ ɛɌɢɔɑəɞɌɘɔ ɝ ɩɘɠɔɓɑɘɌɞɚɓəɧɘ ɠɑəɚ-

ɞɔɛɚɘ (p = 0,0123).  

ȼɔɝɖ ɗɑɞɌɗɨəɚɏɚ ɔɝɡɚɐɌ ɟ ɛɌɢɔɑəɞɚɎ ɝ 

ɍɜɚəɡɔɞɔɣɑɝɖɔɘ ɔ ɝɘɑɤɌəəɧɘ ɠɑəɚɞɔɛɚɘ 

ɍɧɗ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɚ Ɏɧɤɑ ɛɚ ɝɜɌɎəɑ-

əɔɪ ɝ ɛɌɢɔɑəɞɌɘɔ ɝ ɩɘɠɔɓɑɘɌɞɚɓəɧɘ ɠɑəɚ-

ɞɔɛɚɘ (ȺɄ = 4,50 [95% Ȱȴ: 1,52; 13,32], 

p=0,0066 ɔ 3,18 [95% Ȱȴ: 1,10; 9,21], 

p=0,0333, ɝɚɚɞɎɑɞɝɞɎɑəəɚ). 

ȿɎɑɗɔɣɑəɔɑ ɖɚəɢɑəɞɜɌɢɔɔ Ƚȼȭ Ɏ 2 ɜɌɓɌ 

ɍɧɗɚ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɧɘ ɛɜɑɐɔɖɞɚɜɚɘ 

ɜɌɓɎɔɞɔɫ Ɏɞɚɜɔɣəɚɕ ɔəɠɑɖɢɔɔ ɟ ɛɌɢɔɑəɞɚɎ 

ɝɚ ɝɘɑɤɌəəɧɘ ɠɑəɚɞɔɛɚɘ ɁȺȭȷ (ȺɄ = 6,19, 

95% Ȱȴ: 1,86; 48,88, p = 0,0224), Ɏ ɏɜɟɛɛɌɡ 

ɛɌɢɔɑəɞɚɎ ɝ ɩɘɠɔɓɑɘɌɞɚɓəɧɘ ɔ ɍɜɚəɡɔɞɔɣɑ-

ɝɖɔɘ ɠɑəɚɞɔɛɚɘ ɁȺȭȷ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌ-

ɣɔɘɚɕ ɝɎɫɓɔ ɟɜɚɎəɫ Ƚȼȭ ɝ ɜɔɝɖɚɘ Ɏɞɚɜɔɣəɚɕ 

ɔəɠɑɖɢɔɔ əɑ ɍɧɗɚ ɎɧɫɎɗɑəɚ, ɛɜɔ ɩɞɚɘ ɚɍəɌ-

ɜɟɒɑəɌ ɞɑəɐɑəɢɔɫ ɖ əɌɗɔɣɔɪ ɜɌɓɗɔɣɔɫ Ɏ ɝɔ-

ɗɑ ɌɝɝɚɢɔɌɢɔɔ (p = 0,0587). ȿɐɎɚɑəɔɑ ɖɚə-

ɢɑəɞɜɌɢɔɔ ɠɑɜɜɔɞɔəɌ ɍɧɗɚ ɌɝɝɚɢɔɔɜɚɎɌəɚ ɝ 

ɟɎɑɗɔɣɑəɔɑɘ ɤɌəɝɚɎ Ɏɞɚɜɔɣəɚɕ ɔəɠɑɖɢɔɔ ɟ 

ȾɌɍɗɔɢɌ ʈ1.     ȼɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɑ ɛɜɔɓəɌɖɔ əɚɎɚɕ ɖɚɜɚəɌɎɔɜɟɝəɚɕ ɔəɠɑɖɢɔɔ Ɏ 

ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɠɑəɚɞɔɛɌ ɁȺȭȷ.  

ʇʨʠʟʥʘʢ 

ʚʩʝ ʧʘʮʠʝʥ-

ʪ  r

n = 99  

ʵʤʬʠʟʝʤʘʪʦʟ-

ʥʳʡ 

n= 44  

ʙʨʦʥʭʠʪʠʯʝ-

ʩʢʠʡ 

n = 26  

ʩʤʝʰʘʥ-

ʥʳʡ 

n = 29  

p 

˽͔͍͔ͪͦ ˴-͙͔͍͙͔́ͫͫ͒ͦ͊ͤ͡ ͙ͨͪ ͔͙͙ͨͦͫͭͯͨͤ͡ ͍ ͫͭ͊ͼ͙ͦͤ͊ͪ 

˸͍͔͊ͭͦͦ ͔ͫͭͦ͟͡  90 (90,9%)  42 (95,5%)  24 (92,3%)  24 (82,8%)  0,2051  

˸͍͔͊ͭͦͦ ͔ͫͭͦ͟͡ Ҍ 

͔͙ͪͭͯ͟͡Ύͪͤ·͔ 

͙͔͔͙ͣͤͤ͘Ύ  

65 (65,7%)  27 (61,4%)  21 (80,8%)  17 (58,6%)  0,1679  

˽͔͍͙ͤͣͦͤΎ  32 (32,3%)  17 (38,6%)  10 (38,5%)  5 (17,2%)  0,1186  

˴́ -͙͔͍͙͔ͫͫ͒ͦ͊ͤ͡ ͫ ͙ͣ͊ͫͣ͊͟͡Έ͚ͤͦ ͔͔ͫͭͨͤΈΌ ͔͙ͨͦͪ͊͗ͤΎ ͔͎ͦ͡;͚ͤͦ ͙ͭ͊ͤ͟ 

˸͍͔͊ͭͦͦ ͔ͫͭͦ͟͡  96 (97,0%)  43 (97,7%)  25 (96,2%)  28 (96,6%)  >0,9999  

˸͍͔͊ͭͦͦ ͔ͫͭͦ͟͡ Ҍ 

͔͙ͪͭͯ͟͡Ύͪͤ·͔ 

͙͔͔͙ͣͤͤ͘Ύ  

74 (74,7%)  34 (77,3%)  22 (84,6%)  18 (62,1%)  0,1554  

˽͔͍͙ͤͣͦͤΎ  41 (41,4%)  22 (50%)  12 (46,2%)  7 (24,1%)  0,0751  
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ɛɌɢɔɑəɞɚɎ ɝ ɩɘɠɔɓɑɘɌɞɚɓəɧɘ ɠɑəɚɞɔɛɚɘ 

ɁȺȭȷ (ȺɄ = 5,76, 95% Ȱȴ: 1,95; 32,14, p = 

0,0124). ȻɜɚɖɌɗɨɢɔɞɚəɔə ɍɧɗ ɝɞɌɞɔɝɞɔɣɑɝɖɔ 

ɓəɌɣɔɘɧɘ ɛɜɑɐɔɖɞɚɜɚɘ ɜɔɝɖɌ ɜɌɓɎɔɞɔɫ Ɏɞɚ-

ɜɔɣəɚɕ ɔəɠɑɖɢɔɔ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɩɘɠɔɓɑɘɌ-

ɞɚɓəɧɘ, ɝɘɑɤɌəəɧɘ ɔ ɍɜɚəɡɔɞɔɣɑɝɖɔɘ ɞɔ-

ɛɚɘ ɁȺȭȷ (ȺɄ = 1,90, 95% Ȱȴ: 1,35; 3,10, p 

= 0,0019; 1,51, 95% Ȱȴ: 1,13; 2,44, p = 0,0312 

ɔ 2,39, 95% Ȱȴ: 1,41; 6,05, p = 0,0111, ɝɚɚɞ-

ɎɑɞɝɞɎɑəəɚ), ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɚɕ ɝɎɫɓɔ 

ɝɔɗɧ ɩɠɠɑɖɞɌ ɔ ɠɑəɚɞɔɛɌ ɁȺȭȷ ɎɧɫɎɗɑəɚ 

əɑ ɍɧɗɚ (p = 0,4468). ȿɐɎɚɑəɔɑ ɖɚəɢɑəɞɜɌɢɔɔ 

ɠɔɍɜɔəɚɏɑəɌ ɍɧɗɚ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɧɘ 

ɛɜɑɐɔɖɞɚɜɚɘ ɜɌɓɎɔɞɔɫ Ɏɞɚɜɔɣəɚɕ ɔəɠɑɖɢɔɔ  

ɟ ɛɌɢɔɑəɞɚɎ ɝɚ ɝɘɑɤɌəəɧɘ ɠɑəɚɞɔɛɚɘ 

ɁȺȭȷ (ȺɄ = ȺɄ = 6,01, 95% Ȱȴ: 1,52; 37,79, 

p = 0,0239).  

ȿɐɎɚɑəɔɑ ɖɚəɢɑəɞɜɌɢɔɔ Ƚȼȭ ɍɧɗɚ ɝɞɌ-

ɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɧɘ ɛɜɑɐɔɖɞɚɜɚɘ ɜɌɓɎɔ-

ɞɔɫ ɝɑɛɝɔɝɌ ɟ ɛɌɢɔɑəɞɚɎ ɝɚ ɝɘɑɤɌəəɧɘ ɞɔ-

ɛɚɘ ɁȺȭȷ (ȺɄ = 6,19, 95% Ȱȴ: 1,86; 48,88, p 

= 0,0224), ɍɧɗɌ ɎɧɫɎɗɑəɌ ɞɑəɐɑəɢɔɫ ɖ əɌɗɔ-

ɣɔɪ ɜɌɓɗɔɣɔɕ Ɏ ɝɔɗɑ ɩɠɠɑɖɞɌ ɘɑɒɐɟ ɏɜɟɛ-

ɛɌɘɔ (p = 0,0591). ȿɐɎɚɑəɔɑ ɖɚəɢɑəɞɜɌɢɔɔ 

ɠɑɜɜɔɞɔəɌ ɍɧɗɚ ɌɝɝɚɢɔɔɜɚɎɌəɚ ɝ ɟɎɑɗɔɣɑəɔ-

ɑɘ ɜɔɝɖɌ ɜɌɓɎɔɞɔɫ ɝɑɛɝɔɝɌ ɟ ɛɌɢɔɑəɞɚɎ ɝ 

ɩɘɠɔɓɑɘɌɞɚɓəɧɘ ɠɑəɚɞɔɛɚɘ ɁȺȭȷ (ȺɄ = 

2,91, 95% Ȱȴ: 1,30; 10,33, p = 0,04), Ɏ ɐɜɟɏɔɡ 

ȾɌɍɗɔɢɌ ʈ2.     Ⱥɝɗɚɒəɑəɔɫ ɔ ɔɝɡɚɐɧ əɚɎɚɕ ɖɚɜɚəɌɎɔɜɟɝəɚɕ ɔəɠɑɖɢɔɔ Ɏ ɓɌɎɔ-

ɝɔɘɚɝɞɔ ɚɞ ɠɑəɚɞɔɛɌ ɁȺȭȷ. 

ʀʩʭʦʜ 
ʵʤʬʠʟʝʤʘʪʦʟʥʳʡ 

n= 44  

ʙʨʦʥʭʠʪʠʯʝʩʢʠʡ 

n = 26  

ʩʤʝʰʘʥʥʳʡ 

n = 29  
p 

́̏˶ˢ  3 (6,8%)  2 (7,7%)  6 (20,7%)  0,1892  

́ͪͦͣ͋ͦ͘ ˥ˤ  0 (0%)  1 (3,8%)  1 (3,4%)  0,3061  

ˤ͙ͭͦͪ;ͤ͊Ύ ͙ͤͺ͔͟ͼ͙Ύ  8 (18,2%)  10 (38,5%)  10 (34,5%)  0,1241  

˿͔͙ͨͫͫ  6 (13,6%)  8 (30,8%)  10 (34,5%)  0,0772  

˥͙͒ͪͦͭͦͪ͊ͫ͟  5 (11,4%)  5 (19,2%)  6 (20,7%)  0,503 

˽͔͍ͤͣͦͭͦͪ͊ͫ͟  0 (0%)  0 (0%)  3 (10,3%)  0,0399  

ˮˤ˶  13 (29,5%)  15 (57,7%)  13 (44,8%)  0,0648  

˻˾˨˿  2 (4,5%)  8 (30,8%)  3 (10,3%)  0,009 

˶͔ͭ͊͡Έͤ·͚ ͙ͫͻͦ͒ 8 (18,2%)  13 (50,0%)  12 (41,4%)  0,0121  

 

   
 

 

ȼɔɝ. 4 (Fig. 4) 

ȼɔɝ. 4.       ȰɔɌɏɜɌɘɘɌ.  

ɃɌɝɞɚɞɌ ɗɑɞɌɗɨəɚɏɚ ɔɝɡɚɐɌ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɠɑəɚɞɔɛɌ ɁȺȭȷ. 

Fig. 4.    Diagram.   

The frequency of death in patients with different p henotypes of COPD.  
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ɏɜɟɛɛɌɡ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɚɕ ɌɝɝɚɢɔɌɢɔɔ 

ɎɧɫɎɗɑəɚ əɑ ɍɧɗɚ, ɛɜɔ ɩɞɚɘ ɍɧɗɌ ɎɧɫɎɗɑəɌ 

ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɌɫ ɜɌɓəɔɢɌ Ɏ ɝɔɗɑ ɝɎɫ-

ɓɔ ɘɑɒɐɟ ɏɜɟɛɛɌɘɔ (p = 0,0258). ȿɎɑɗɔɣɑəɔɑ 

ɟɜɚɎəɫ ɛɜɚɖɌɗɨɢɔɞɚəɔəɌ Ɏ 2 ɜɌɓɌ ɍɧɗɚ ɝɞɌ-

ɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɚ ɝɎɫɓɌəɚ ɝ ɟɎɑɗɔɣɑəɔɑɘ 

ɤɌəɝɚɎ ɜɌɓɎɔɞɔɫ ɝɑɛɝɔɝɌ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɩɘ-

ɠɔɓɑɘɌɞɚɓəɧɘ, ɝɘɑɤɌəəɧɘ ɔ ɍɜɚəɡɔɞɔɣɑ-

ɝɖɔɘ ɞɔɛɚɘ ɁȺȭȷ (ȺɄ = 2,39, 95% Ȱȴ: 1,49; 

6,02, p = 0,0063; 1,51, 95% Ȱȴ: 1,13; 2,44, p 

= 0,0312 ɔ 2,06, 95% Ȱȴ: 1,27; 4,69, p = 

0,0204, ɝɚɚɞɎɑɞɝɞɎɑəəɚ), ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌ-

ɣɔɘɧɡ ɜɌɓɗɔɣɔɕ Ɏ ɝɔɗɑ ɝɎɫɓɔ ɘɑɒɐɟ ɏɜɟɛɛɌ-

ɘɔ ɎɧɫɎɗɑəɚ əɑ ɍɧɗɚ (p = 0,3947). ȿɜɚɎɑəɨ 

ɠɔɍɜɔəɚɏɑəɌ ɫɎɗɫɗɝɫ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔ-

ɘɧɘ ɛɜɑɐɔɖɞɚɜɚɘ  ɜɌɓɎɔɞɔɫ  ɝɑɛɝɔɝɌ ɟ ɛɌɢɔ- 

ɑəɞɚɎ ɝɚ ɝɘɑɤɌəəɧɘ ɠɑəɚɞɔɛɚɘ ɁȺȭȷ (ȺɄ 

= 6,01, 95% Ȱȴ: 1,52; 37,79, p = 0,0239), ɝɞɌ-

ɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɚɕ ɝɎɫɓɔ ɝɔɗɧ ɩɠɠɑɖɞɌ ɔ 

ɠɑəɚɞɔɛɌ ɁȺȭȷ ɎɧɫɎɗɑəɚ əɑ ɍɧɗɚ (p = 

ȾɌɍɗɔɢɌ ʈ3.     ȼɑɓɟɗɨɞɌɞɧ ɌəɌɗɔɓɌ ɌɝɝɚɢɔɌɢɔɔ ɖɚəɢɑəɞɜɌɢɔɔ ɘɌɜɖɑɜɚɎ (ɟɐɎɚɑ-

əɔɑ ɖɚəɢɑəɞɜɌɢɔɔ) ɎɚɝɛɌɗɑəɔɫ ɝ ɜɔɝɖɚɘ ɜɌɓɎɔɞɔɫ ɚɝɗɚɒəɑəɔɕ ɔ ɗɑɞɌɗɨəɚɏɚ ɔɝɡɚɐɌ Ɏ 

ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɠɑəɚɞɔɛɌ ɁȺȭȷ. 

ʄʘʨʢʝʨ ʚʦʩʧʘʣʝ-

ʥʠʷ 

Ήͣͺ͙͔ͣ͊ͭͦͤ͘͘·͚  ͔ͫͣ΄͊ͤͤ·͚  ͋ͪͦͤͻ͙͙ͭ;͔͙͚ͫ͟  

˻̊ ώфр҈˨ˮϐ p  ˻̊ ώфр҈˨ˮϐ p  ˻̊ ώфр҈˨ˮϐ p  

ˤ͙ͭͦͪ;ͤ͊Ύ ͙ͤͺ͔͟ͼ͙Ύ 

˿˾ˣ 1,30[0,82;2,37]  0,3217  6,19[1,86;48,88]  0,0224  1,49[0,85; 3,23]  0,2316  

͔͙͙̅ͪͪͭͤ 5,76[1,95; 32,1]  0,0124  0,93 [0,65; 1,33]  0,6795  0,73[0,45; 1,10]  0,1527  

˽ͪͦ͊͟͡Έͼ͙͙ͭͦͤͤ  1,90[1,35; 3,10]  0,0019  1,51 [1,13; 2,44]  0,0312  2,39[1,41; 6,05]  0,0111  

͙͙͎͔̅͋ͪͤͦͤ 3,35[0,64; 26,4]  0,1899  6,01[1,52; 37,79]  0,0239  1,27[0,24; 6,83]  0,7751  

˿͔͙ͨͫͫ 

˿˾ˣ 1,66[0,91; 4,01]  0,1694  6,19[1,86; 48,88]  0,0224  1,19[0,70; 2,40]  0,5605  

͔͙͙̅ͪͪͭͤ 2,91[1,3; 10,33]  0,04  0,93 [0,65; 1,33]  0,6795  1,00[0,65; 1,57]  0,997 

˽ͪͦ͊͟͡Έͼ͙͙ͭͦͤͤ  2,39[1,49; 6,02]  0,0063  1,51 [1,13; 2,44]  0,0312  2,06[1,27; 4,69]  0,0204  

͙͙͎͔̅͋ͪͤͦͤ 7,44 [0,92; 133]  0,1035  6,01[1,52; 37,79]  0,0239  0,95[0,16; 5,36]  0,9484  

˶͔ͭ͊͡Έͤ·͚ ͙ͫͻͦ͒ 

˿˾ˣ 2,04[1,09; 5,09]  0,0625  4,09[1,60; 18,34]  0,0188  1,47[0,87; 2,97]  0,2055  

͔͙͙̅ͪͪͭͤ 1,61[0,99; 3,12]  0,0916  1,05 [0,74; 1,50]  0,7935  0,84[0,54; 1,26]  0,4118  

˽ͪͦ͊͟͡Έͼ͙͙ͭͦͤͤ  1,99[1,39; 3,38]  0,0018  1,48 [1,12; 2,37]  0,0322  2,20[1,39; 4,32]  0,0049  

͙͙͎͔̅͋ͪͤͦͤ 4,43[0,8; 40,12]  0,1271  2,78[0,87; 11,03]  0,1043  1,43[0,29; 7,62]  0,661  
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0,2066).  

ȿɐɎɚɑəɔɑ ɖɚəɢɑəɞɜɌɢɔɔ Ƚȼȭ ɍɧɗɚ ɝɞɌ-

ɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɚ ɌɝɝɚɢɔɔɜɚɎɌəɚ ɝ ɜɔɝɖɚɘ 

ɗɑɞɌɗɨəɚɏɚ ɔɝɡɚɐɌ ɟ ɛɌɢɔɑəɞɚɎ ɝɚ ɝɘɑɤɌə-

əɧɘ ɞɔɛɚɘ ɁȺȭȷ (ȺɄ = 4,09, 95% Ȱȴ: 1,60; 

18,34, p = 0,0188), ɟ ɛɌɢɔɑəɞɚɎ ɝ ɩɘɠɔɓɑɘɌ-

ɞɚɓəɧɘ ɞɔɛɚɘ ɁȺȭȷ ɍɧɗɌ ɎɧɫɎɗɑəɌ ɞɑəɐɑə-

ɢɔɫ ɖ əɌɗɔɣɔɪ ɌɝɝɚɢɔɌɢɔɔ (ȺɄ = 2,04, 95% 

Ȱȴ: 1,09; 5,09, p = 0,0625), ɝɞɌɞɔɝɞɔɣɑɝɖɔ 

ɓəɌɣɔɘɚɕ ɝɎɫɓɔ ɜɌɓɘɑɜɌ ɩɠɠɑɖɞɌ ɎɧɫɎɗɑəɚ 

əɑ ɍɧɗɚ (p = 0,245). ȭɧɗɌ ɚɞɘɑɣɑəɌ ɞɑəɐɑə-

ɢɔɫ ɖ əɌɗɔɣɔɪ ɝɎɫɓɔ ɘɑɒɐɟ ɖɚəɢɑəɞɜɌɢɔɑɕ 

ɠɑɜɜɔɞɔəɌ ɔ ɜɔɝɖɌ ɗɑɞɌɗɨəɚɏɚ ɔɝɡɚɐɌ ɟ ɛɌ-

ɢɔɑəɞɚɎ ɝ ɩɘɠɔɓɑɘɌɞɚɓəɧɘ ɠɑəɚɞɔɛɚɘ (ȺɄ 

= 1,61, 95% Ȱȴ: 0,99; 3,12, p = 0,0916), ɝɞɌ-

ɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɚɕ ɝɎɫɓɔ ɜɌɓɘɑɜɌ ɩɠɠɑɖ-

ɞɌ ɎɧɫɎɗɑəɚ əɑ ɍɧɗɚ (p = 0,1336). ȿɐɎɚɑəɔɑ 

ɖɚəɢɑəɞɜɌɢɔɔ ɛɜɚɖɌɗɨɢɔɞɚəɔəɌ ɍɧɗɚ Ɍɝɝɚ-

ɢɔɔɜɚɎɌəɚ ɝ ɟɎɑɗɔɣɑəɔɑɘ ɤɌəɝɚɎ ɗɑɞɌɗɨəɚɏɚ 

ɔɝɡɚɐɌ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɩɘɠɔɓɑɘɌɞɚɓəɧɘ, 

ɝɘɑɤɌəəɧɘ ɔ ɍɜɚəɡɔɞɔɣɑɝɖɔɘ ɞɔɛɚɘ ɁȺȭȷ 

(ȺɄ = 1,99, 95% Ȱȴ: 1,39; 3,38, p = 0,0018; 

1,48, 95% Ȱȴ: 1,12; 2,37, p = 0,0322 ɔ 2,2, 

95% Ȱȴ: 1,39; 4,32, p = 0,0049), ɝɞɌɞɔɝɞɔɣɑ-

ɝɖɔ ɓəɌɣɔɘɚɕ ɝɎɫɓɔ ɜɌɓɘɑɜɌ ɩɠɠɑɖɞɌ ɎɧɫɎ-

ɗɑəɚ əɑ ɍɧɗɚ (p = 0,4345). ȽɞɌɞɔɝɞɔɣɑɝɖɔ 

ɓəɌɣɔɘɚɕ ɝɎɫɓɔ ɟɜɚɎəɫ ɠɔɍɜɔəɚɏɑəɌ ɝ 

ɜɔɝɖɚɘ ɗɑɞɌɗɨəɚɏɚ ɔɝɡɚɐɧ ɎɧɫɎɗɑəɚ əɑ ɍɧɗɚ. 

Ⱥɍɝɟɒɐɑəɔɑ. 

Ȼɚ ɞɑɖɟɥɔɘ ɐɌəəɧɘ, ɛɌɢɔɑəɞɧ ɝ ɁȺȭȷ 

əɑ ɛɚɐɎɑɜɏɌɪɞɝɫ ɓəɌɣɔɞɑɗɨəɚ ɛɚɎɧɤɑəəɚɘɟ 

ɜɔɝɖɟ ɓɌɜɌɒɑəɔɫ əɚɎɚɕ ɖɚɜɚəɌɎɔɜɟɝəɚɕ ɔə-

ɠɑɖɢɔɑɕ, əɚ ɩɞɚ ɘɚɒɑɞ ɚɞɜɌɒɌɞɨ Ɏɗɔɫəɔɑ 

ɓɌɥɔɞəɧɡ ɘɑɡɌəɔɓɘɚɎ. ȺɐəɌɖɚ, ɛɌɢɔɑəɞɧ ɝ 

ɁȺȭȷ ɛɚɐɎɑɜɒɑəɧ ɛɚɎɧɤɑəəɚɘɟ ɜɔɝɖɟ ɏɚɝ-

ɛɔɞɌɗɔɓɌɢɔɔ ɔɓ-ɓɌ COVID-19 ɔ ɘɚɏɟɞ ɔɘɑɞɨ 

ɛɚɎɧɤɑəəɧɕ ɜɔɝɖ ɜɌɓɎɔɞɔɫ ɞɫɒɑɗɚɏɚ ɞɑɣɑ-

əɔɫ, ɚɝɗɚɒəɑəɔɕ ɔ ɝɘɑɜɞɔ. ɁȺȭȷ ɡɌɜɌɖɞɑɜɔ-

ɓɟɑɞɝɫ əɌɗɔɣɔɑɘ ɝɔɝɞɑɘəɧɡ ɩɠɠɑɖɞɚɎ, ɚɝ-

əɚɎəɧɘ ɔɓ ɖɚɞɚɜɧɡ ɫɎɗɫɑɞɝɫ ɝɔɝɞɑɘəɚɑ Ɏɚɝ-

ɛɌɗɑəɔɑ. ȸɑɡɌəɔɓɘɧ, ɗɑɒɌɥɔɑ Ɏ ɚɝəɚɎɑ ɝɔ-

ɝɞɑɘəɧɡ ɛɜɚɫɎɗɑəɔɔ↑  ɘəɚɏɚɚɍɜɌɓəɧ,  ɚɐəɌɖɚ  

ɎɌɒəɚɑ ɘɑɝɞɚ ɓɌəɔɘɌɪɞ ɏɔɛɚɖɝɑɘɔɫ, ɖɟɜɑ-

əɔɑ, ɛɚɒɔɗɚɕ ɎɚɓɜɌɝɞ ɔ ɘɌɗɚɛɚɐɎɔɒəɧɔ↑ ɚɍ-

ɜɌɓ ɒɔɓəɔ. ȴɘɑəəɚ ɝɔɝɞɑɘəɚɑ ɎɚɝɛɌɗɑəɔɑ ɔ 

ɖɚɗɚəɔɓɌɢɔɫ ɛɌɞɚɏɑəəɧɡ ɍɌɖɞɑɜɔɕ Ɏ ɐɧɡɌ-

ɞɑɗɨəɧɡ ɛɟɞɫɡ ɐɌɒɑ Ɏ ɛɑɜɔɚɐ ɜɑɘɔɝɝɔɔ ɟ ɛɌ-

ɢɔɑəɞɚɎ ɝ ɁȺȭȷ, Ɏ ɣɌɝɞəɚɝɞɔ ɝ ɍɜɚəɡɔɞɔɣɑ-

ɝɖɔɘ ɔ ɝɘɑɤɌəəɧɘ ɠɑəɚɞɔɛɌɘɔ, ɗɑɒɌɞ Ɏ ɚɝ-

əɚɎɑ ɞɫɒɑɗɚɏɚ ɞɑɣɑəɔɫ ɔ ɜɌɓɎɔɞɔɫ ɚɝɗɚɒəɑ-

əɔɕ əɚɎɚɕ ɖɚɜɚəɌɎɔɜɟɝəɚɕ ɔəɠɑɖɢɔɔ ɟ ɐɌə-

əɚɕ ɏɜɟɛɛɧ ɛɌɢɔɑəɞɚɎ. ȽɚɏɗɌɝəɚ əɌɤɔɘ 

ɐɌəəɧɘ, ɠɑəɚɞɔɛɧ ɁȺȭȷ ɔɘɑɪɞ ɐɚɝɞɚɎɑɜ-

əɟɪ ɝɎɫɓɨ ɝ ɣɌɝɞɚɞɚɕ ɜɌɓɎɔɞɔɫ ɚɝɗɚɒəɑəɔɕ ɔ 

ɗɑɞɌɗɨəɧɡ ɔɝɡɚɐɚɎ ɟ ɩɞɔɡ ɛɌɢɔɑəɞɚɎ, ɛɜɔ 

ɩɞɚɘ ɔɓɘɑəɑəɔɫ ɚɝəɚɎəɧɡ ɘɌɜɖɑɜɚɎ ɎɚɝɛɌ-

ɗɑəɔɫ ɞɌɖɒɑ ɚɞɜɌɒɌɪɞ ɔ ɔɘɑɪɞ ɛɜɚɏəɚɝɞɔ-

ɣɑɝɖɚɑ ɓəɌɣɑəɔɑ Ɏ ɜɌɓɎɔɞɔɔ ɖɜɔɞɔɣɑɝɖɚɕ 

ɠɚɜɘɧ COVID-19.  Ȼɚ ɗɔɞɑɜɌɞɟɜəɧɘ ɐɌə-

əɧɘ, əɌɗɔɣɔɑ ɏɔɛɚɖɝɔɣɑɝɖɚɕ ɎɌɓɚɖɚəɝɞɜɔɖ-

ɢɔɔ, ɛɚɎɧɤɑəɔɑ ɝɎɑɜɞɧɎɌɑɘɚɝɞɔ ɖɜɚɎɔ ɔ 

ɐɔɝɠɟəɖɢɔɔ ɩəɐɚɞɑɗɔɌɗɨəɧɡ ɖɗɑɞɚɖ ɛɜɔ 

COVID -19 ɟɝɟɏɟɍɗɫɑɞɝɫ Ɏɧɝɚɖɔɘ ɟɜɚɎəɑɘ 

ɢɔɜɖɟɗɔɜɟɪɥɔɡ ɠɌɖɞɚɜɚɎ ɛɜɚɖɚɌɏɟɗɫɢɔɔ, 

ɡɌɜɌɖɞɑɜəɧɡ ɐɗɫ ɁȺȭȷ. ȹɑɝɚɚɞɎɑɞɝɞɎɔɑ Ɏɑə-

ɞɔɗɫɢɔɔ ɔ ɛɑɜɠɟɓɔɔ, ɡɌɜɌɖɞɑɜəɚɑ ɐɗɫ ɁȺȭȷ, 

ɟɝɟɏɟɍɗɫɑɞɝɫ ɛɜɔ əɚɎɚɕ ɖɚɜɚəɌɎɔɜɟɝəɚɕ ɔə-

ɠɑɖɢɔɔ, ɛɜɔɎɚɐɫ ɖ ɜɌɓɎɔɞɔɪ ɞɫɒɑɗɚɕ ɏɔɛɚ-

ɖɝɔɘɔɔ. 

ɀɑəɚɞɔɛɧ ɁȺȭȷ ɔɘɑɪɞ ɜɌɓəɧɑ ɘɑɡɌ-

əɔɓɘɧ ɜɌɓɎɔɞɔɫ ɏɔɛɚɖɝɑɘɔɔ, ɜɌɓəɟɪ ɖɚə-

ɢɑəɞɜɌɢɔɪ ɛɜɚɎɚɝɛɌɗɔɞɑɗɨəɧɡ ɠɌɖɞɚɜɚɎ, 

ɛɜɚɖɚɌɏɟɗɫəɞəɧɡ ɌɏɑəɞɚɎ ɔ, ɞɌɖɔɘ ɚɍɜɌɓɚɘ, 

ɚɍɦɫɝəɫɪɞɝɫ ɜɌɓɗɔɣəɧɑ ɞɑɣɑəɔɫ ɔ ɛɜɚɏəɚɓɧ 

ɞɑɣɑəɔɫ əɚɎɚɕ ɖɚɜɚəɌɎɔɜɟɝəɚɕ ɔəɠɑɖɢɔɔ ɟ 

ɍɚɗɨəɧɡ ɁȺȭȷ.  

ȴɝɞɚɣəɔɖ ɠɔəɌəɝɔɜɚɎɌəɔɫ ɔ ɖɚə-

ɠɗɔɖɞ ɔəɞɑɜɑɝɚɎ. 

ȬɎɞɚɜɧ ɐɌəəɚɕ ɝɞɌɞɨɔ ɛɚɐɞɎɑɜɐɔɗɔ ɚɞ-

ɝɟɞɝɞɎɔɑ ɠɔəɌəɝɚɎɚɕ ɛɚɐɐɑɜɒɖɔ ɔɝɝɗɑɐɚɎɌ-

əɔɫ ɔ ɖɚəɠɗɔɖɞɌ ɔəɞɑɜɑɝɚɎ, ɚ ɖɚɞɚɜɧɡ əɑɚɍ-

ɡɚɐɔɘɚ ɝɚɚɍɥɔɞɨ. 

 

ȼɔɝ. 5 (Fig. 5) 

ȼɔɝ. 5.    ȸȽȶȾ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ, Ɍɖ-

ɝɔɌɗɨəɌɫ ɛɜɚɑɖɢɔɫ.  

ȰɎɟɝɞɚɜɚəəɔɕ ɏɔɐɜɚɞɚɜɌɖɝ ɟ ɛɌɢɔɑəɞɌ ɝ əɚɎɚɕ 

ɖɚɜɚəɌɎɔɜɟɝəɚɕ ɔəɠɑɖɢɔɑɕ əɌ ɠɚəɑ ɍɜɚəɡɔɞɔ-

ɣɑɝɖɚɏɚ ɠɑəɚɞɔɛɌ ɁȺȭȷ.  

Fig. 5.    Computed tomography, chest, axial 

view.  

Bilateral hydrothorax in a patient infected a new 

coronavirus infection with bronchitiɝ phenotype of 

COPD.  
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ɑɗɨ. Ⱥɢɑəɔɞɨ ɩɠɠɑɖɞɔɎəɚɝɞɨ əɑɚɌɐɦɪɎɌəɞəɚɕ ɡɔɘɔɚɞɑɜɌɛɔɔ Ɏ ɗɑɣɑəɔɔ ɜɌɖɌ ɛɚɗɚɝɞɔ 

ɜɞɌ ɔ ɜɚɞɚɏɗɚɞɖɔ ɝ ɛɚɘɚɥɨɪ ɘɟɗɨɞɔɝɛɔɜɌɗɨəɚɕ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ (ȸȽȶȾ). 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. Ȯ ɔɝɝɗɑɐɚɎɌəɔɑ Ɏɖɗɪɣɑəɚ 24 ɛɌɢɔɑəɞɌ ɝ ɎɑɜɔɠɔɢɔɜɚɎɌəəɧɘ 

ɜɌɖɚɘ ɛɚɗɚɝɞɔ ɜɞɌ ɔ/ɔɗɔ ɜɚɞɚɏɗɚɞɖɔ, ɛɜɚɡɚɐɔɎɤɔɡ ɗɑɣɑəɔɑ Ɏ ɚɞɐɑɗɑəɔɔ ɛɜɚɞɔɎɚɚɛɟ-

ɡɚɗɑɎɚɕ ɞɑɜɌɛɔɔ əɌ ɍɌɓɑ ɔəɝɞɔɞɟɞɌ ɖɗɌɝɞɑɜəɚɕ ɚəɖɚɗɚɏɔɔ ɔɘ. ȷ.ȷ. ȷɑɎɤɔəɌ ȽɑɣɑəɚɎ-

ɝɖɚɏɚ ȿəɔɎɑɜɝɔɞɑɞɌ ɓɌ ɛɑɜɔɚɐ ɝ 2021 ɛɚ 2022 ɏɏ. Ȯɝɑɘ ɛɌɢɔɑəɞɌɘ ɎɧɛɚɗəɑəɌ ɘɟɗɨɞɔɝɛɔɜɌɗɨəɌɫ 

ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ (ȸȽȶȾ) ɐɚ ɔ ɛɚɝɗɑ ɛɜɚɎɑɐɑəɔɫ ɡɔɘɔɚɞɑɜɌɛɑɎɞɔɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ. 

ȼɑɓɟɗɨɞɌɞɧ. Ⱥɐəɔɘ ɔɓ ɩɞɌɛɚɎ ɖɚɘɛɗɑɖɝəɚɏɚ ɗɑɣɑəɔɫ ɛɜɔ ɜɌɖɑ ɚɜɚɠɌɜɔəɏɑɌɗɨəɚɕ ɚɍɗɌ-

ɝɞɔ ɫɎɗɫɑɞɝɫ əɑɚɌɐɦɪɎɌəɞəɌɫ ɡɔɘɔɚɞɑɜɌɛɔɫ (ȹɁȾ). Ȼɜɔ ɚɢɑəɖɑ ɩɠɠɑɖɞɔɎəɚɝɞɔ ɛɜɚɎɚɐɔɘɚɕ 

ɡɔɘɔɚɞɑɜɌɛɔɔ Ɏ ɏɜɟɛɛɑ ɛɌɢɔɑəɞɚɎ, ɛɚɗɟɣɔɎɤɔɡ 2-3 ɖɟɜɝɌ ȹɁȾ, ɖɚɜɜɑɗɫɢɔɫ ɐɌəəɧɡ ȸȽȶȾ ɔ ɛɌ-

ɞɚɘɚɜɠɚɗɚɏɔɣɑɝɖɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɕ ɚɜɚɠɌɜɔəɏɑɌɗɨəɚɕ ɚɍɗɌɝɞɔ ɝɚɝɞɌɎɔɗɌ 75%. ȮɧɝɚɖɌɫ ɐɔɌɏəɚ-

ɝɞɔɣɑɝɖɌɫ ɞɚɣəɚɝɞɨ ȸȽȶȾ Ɏ ɚɢɑəɖɑ ɛɚɗəɚɏɚ ɚɛɟɡɚɗɑɎɚɏɚ ɚɞɎɑɞɌ əɌ ɛɜɚɎɚɐɔɘɚɑ əɑɚɌɐɦɪɎɌəɞəɚɑ 

ɡɔɘɔɚɞɑɜɌɛɑɎɞɔɣɑɝɖɚɑ ɗɑɣɑəɔɑ, Ɍ ɞɌɖɒɑ Ɏ ɎɧɫɎɗɑəɔɔ ɚɝɞɌɞɚɣəɚɕ ɚɛɟɡɚɗɑɎɚɕ ɞɖɌəɔ, ɛɚɓɎɚɗɔɗɌ 

ɛɚɎɧɝɔɞɨ ɩɠɠɑɖɞɔɎəɚɝɞɨ ɛɜɚɎɚɐɔɘɚɏɚ ɗɑɣɑəɔɫ.  

Ⱥɍɝɟɒɐɑəɔɑ. ȸȽȶȾ ɐɌɗɌ Ɏɚɓɘɚɒəɚɝɞɨ ɚɢɑəɔɞɨ ɚɞɎɑɞ ɚɛɟɡɚɗɔ əɌ ɛɜɚɎɚɐɔɘɚɑ ɗɑɣɑəɔɑ Ɏɚ 

Ɏɝɑɡ 24 ɝɗɟɣɌɫɡ (100%). ɉɠɠɑɖɞɔɎəɚɝɞɨ əɑɚɌɐɦɪɎɌəɞəɚɕ ɡɔɘɔɚɞɑɜɌɛɔɔ ɚɖɌɓɌɗɌɝɨ Ɏɧɤɑ Ɏ 

ɏɜɟɛɛɑ ɛɌɢɔɑəɞɚɎ ɝ ɜɌɖɚɘ ɛɚɗɚɝɞɔ ɜɞɌ ɔ ɜɚɞɚɏɗɚɞɖɔ, ɌɝɝɚɢɔɔɜɚɎɌəəɚɏɚ ɝ Ɏɔɜɟɝɚɘ ɛɌɛɔɗɗɚɘɧ 

ɣɑɗɚɎɑɖɌ (ȮȻɃ). ȻɌɢɔɑəɞɧ ɝ ȮȻɃ-ɚɞɜɔɢɌɞɑɗɨəɧɘ ɚɜɚɠɌɜɔəɏɑɌɗɨəɧɘ ɜɌɖɚɘ əɟɒɐɌɪɞɝɫ Ɏ ɚɛɞɔ-

ɘɔɓɌɢɔɔ ɌɗɏɚɜɔɞɘɌ ɗɑɣɑəɔɫ ɔ ɛɜɔɘɑəɑəɔɔ, Ɏɚɓɘɚɒəɚ, ɍɚɗɑɑ ɌɏɜɑɝɝɔɎəɧɡ ɘɑɞɚɐɚɎ ɖɚəɝɑɜɎɌɞɔɎ-

əɚɏɚ ɔ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ. 

ȳɌɖɗɪɣɑəɔɑ. ȸɟɗɨɞɔɝɛɔɜɌɗɨəɌɫ ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ ɔɘɑɗɌ ɜɑɤɌɪɥɑɑ ɓəɌɣɑəɔɑ 

ɛɜɔ ɚɢɑəɖɑ ɩɠɠɑɖɞɔɎəɚɝɞɔ ɛɜɚɎɚɐɔɘɚɕ ɡɔɘɔɚɞɑɜɌɛɔɔ Ɏ ɏɜɟɛɛɑ ɛɌɢɔɑəɞɚɎ, ɛɜɚɤɑɐɤɔɡ 2-3 

ɖɟɜɝɌ əɑɚɌɐɦɪɎɌəɞəɚɕ ɡɔɘɔɚɞɑɜɌɛɔɔ. 

 

ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: əɑɚɌɐɦɪɎɌəɞəɌɫ ɡɔɘɔɚɞɑɜɌɛɔɫ, ɚɜɚɠɌɜɔəɏɑɌɗɨəɌɫ ɚɍɗɌɝɞɨ, ɛɗɚɝɖɚɖɗɑ-

ɞɚɣəɧɕ ɜɌɖ ɛɚɗɚɝɞɔ ɜɞɌ ɔ ɜɚɞɚɏɗɚɞɖɔ, ɘɟɗɨɞɔɝɛɔɜɌɗɨəɌɫ ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɔ, ȸȽȶȾ, 

ȮȻɃ-ɌɝɝɚɢɔɔɜɚɎɌəəɧɕ ɜɌɖ. 
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MULTISPIRAL COMPUTED TOMOGRAPHY IN ASSESSMENT OF NEOADJUVANT  

CHEMOTHERAPY OF MALIGNANT ORAL AND OROPHARYNGEAL TUMORS 

 

Volodina V.D. 1, Serova N.S.1, Reshetov I.V. 1,2, Babkova A.A. 1 

 
1 - I.M. Sechenov First Moscow State Medical University (Sechenov University).  

2 - Academy of postgraduate education of FMBA of Russia. Moscow, Russia.  

 

urpose.  To evaluate the efficacy of neoadjuvant chemotherapy in the treatment of oral and 

oropharyngeal cancer using multispiral com puted tomography (MSCT).  

Materials and methods. We report a consecutive series of 24 patients with verified oral and 

oropharyngeal cancer, that were treated in antitumor department of the Levshin L.L. claster 

oncology institute of Sechenov University in t he period from 2021 till 2022. All patients underwent 

multispiral computed tomography (MSCT) before and after chemotherapy.  

Results.  One of the stages of complex treatment for oropharyngeal cancer is neoadjuvant 

chemotherapy (HCT). When evaluating the effe ctiveness of chemotherapy in a group of patients who 

received 2 -3 courses of HCT, the correlation of MSCT data and pathomorphological studies of the 

oropharyngeal region was 75%. The high diagnostic accuracy of MSCT in assessing the complete tu-

mor response  to neoadjuvant chemotherapeutic treatment, as well as in identifying residual tumor 

tissue, allowed to increase the effectiveness of the treatment.  

Discussion.  MSCT made it possible to assess the response of the tumor to the treatment in 

all 24 (100%) ca ses. The effectiveness of neoadjuvant chemotherapy was higher in the group of pa-

tients with oral and oropharyngeal cancer associated with human papillomavirus (HPV). Patients 

with HPV -negative oropharyngeal cancer need to optimize the treatment algorithm, possibly using 

more aggressive methods of conservative and surgical treatment.  

Conclusion.  Efficacy of chemotherapy in a group of patients who underwent 2 -3 courses of ne-

oadjuvant chemotherapy using MSCT of oropharyngeal region was higher in a group of pat ients with 

oral and oropharyngeal cancer associated with human papillo mavirus (HPV).  

 

Keywords: neoadjuvant chemotherapy, oropharyngeal region, squamous cell carcinoma of oral 

cavity and oropharynx, multispiral computed tomography, MSCT, HPV -associated ca ncer.  
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Ɍɖ ɚɜɏɌəɚɎ ɏɚɗɚɎɧ ɔ ɤɑɔ ɓɌəɔɘɌɑɞ 6-

7-ɑ ɘɑɝɞɚ ɛɚ ɜɌɝɛɜɚɝɞɜɌəɑəəɚɝɞɔ 

ɝɜɑɐɔ Ɏɝɑɡ ɓɗɚɖɌɣɑɝɞɎɑəəɧɡ əɚɎɚɚɍ-

ɜɌɓɚɎɌəɔɕ (ȳȹȺ) Ɏ ɘɔɜɑ. Ȯ 90-95% 

ɝɗɟɣɌɑɎ ɎɧɫɎɗɫɑɞɝɫ ɛɗɚɝɖɚɖɗɑɞɚɣ-

əɧɕ ɜɌɖ ɜɌɓɗɔɣəɚɕ ɝɞɑɛɑəɔ ɐɔɠɠɑɜɑəɢɔ-

ɜɚɎɖɔ [1, 2]. Ȼɜɔ ɩɞɚɘ ɍɚɗɨəɧɑ, ɖɌɖ ɛɜɌɎɔɗɚ, 

ɞɜɟɐɚɝɛɚɝɚɍəɧ ð ɝɜɑɐəɔɕ ɎɚɓɜɌɝɞ ɝɚɝɞɌɎɗɫɑɞ 

59 ɗɑɞ [1, 3]. ȺɍɥɌɫ 5-ɗɑɞəɫɫ ɎɧɒɔɎɌɑɘɚɝɞɨ 

ɟ ɞɌɖɔɡ ɛɌɢɔɑəɞɚɎ əɑ ɛɜɑɎɧɤɌɑɞ 60%, Ɍ 

ɜɔɝɖ ɜɌɓɎɔɞɔɫ ɜɑɢɔɐɔɎɚɎ ɝɚɝɞɌɎɗɫɑɞ 30% [1]. 

Ⱦɑɘ əɑ ɘɑəɑɑ, Ɏ ɏɜɟɛɛɑ ɍɚɗɑɑ ɘɚɗɚɐɚɏɚ Ɏɚɓ-

ɜɌɝɞɌ Ɏ ɛɚɝɗɑɐəɔɑ ɏɚɐɧ ɚɞɘɑɣɌɑɞɝɫ ɜɚɝɞ Ɏɧ-

ɫɎɗɫɑɘɚɝɞɔ ɜɌɖɌ ɚɜɚɠɌɜɔəɏɑɌɗɨəɚɕ ɓɚəɧ, 

ɌɝɝɚɢɔɔɜɚɎɌəəɚɏɚ ɝ Ɏɔɜɟɝɚɘ ɛɌɛɔɗɗɚɘɧ ɣɑ-

ɗɚɎɑɖɌ (ȮȻɃ), ɖɚɞɚɜɧɕ ɛɚɝɗɑɐəɔɑ ɐɑɝɫɞɔɗɑ-

ɞɔɫ Ɏ ɘɔɜɑ Ɏɝɑ ɣɌɥɑ ɐɔɌɏəɚɝɞɔɜɟɑɞɝɫ [4].  

ȽɚɏɗɌɝəɚ ɛɚɝɗɑɐəɔɘ ɐɌəəɧɘ, ȮȻɃ-

ɌɝɝɚɢɔɔɜɚɎɌəəɧɕ ɜɌɖ, ɖɌɖ ɛɜɌɎɔɗɚ, ɡɌɜɌɖ-

ɞɑɜɔɓɟɑɞɝɫ ɞɑəɐɑəɢɔɑɕ ɖ ɜɑɏɔɚəɌɜəɚɘɟ ɘɑ-

ɞɌɝɞɌɓɔɜɚɎɌəɔɪ ɛɜɔ ɚɞəɚɝɔɞɑɗɨəɚ əɑɍɚɗɨ-

ɤɚɘ ɜɌɓɘɑɜɑ ɛɑɜɎɔɣəɚɕ ɚɛɟɡɚɗɔ, Ɍ ɞɌɖɒɑ 

Ɏɧɝɚɖɚɕ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨɪ ɖ ɗɑɖɌɜɝɞɎɑəəɚɕ 

ɔ ɗɟɣɑɎɚɕ ɞɑɜɌɛɔɔ. ȼɌɓɏɜɌəɔɣɑəɔɑ ȮȻɃ-

ɌɝɝɚɢɔɔɜɚɎɌəəɚɏɚ ɔ ȮȻɃ-ɚɞɜɔɢɌɞɑɗɨəɚɏɚ 

ɛɚɐɞɔɛɚɎ ɜɌɖɌ ɜɚɞɚɏɗɚɞɖɔ əɌɤɗɚ ɝɎɚɑ ɚɞɜɌ-

ɒɑəɔɑ Ɏ 8-ɕ Ɏɑɜɝɔɔ ɖɗɌɝɝɔɠɔɖɌɢɔɔ TNM 

ȬɘɑɜɔɖɌəɝɖɚɏɚ ɚɍɦɑɐɔəɑəəɚɏɚ ɚəɖɚɗɚɏɔɣɑ-
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ɝɖɚɏɚ ɖɚɘɔɞɑɞɌ (American Joint Committee on 

Cancer), Ɍ ɞɌɖɒɑ ɘəɚɏɚɣɔɝɗɑəəɧɡ ɔɝɝɗɑɐɚɎɌ-

əɔɫɡ ɍɔɚɗɚɏɔɣɑɝɖɔɡ ɔ ɖɗɔəɔɣɑɝɖɔɡ ɚɝɚɍɑə-

əɚɝɞɑɕ ɖɌɒɐɚɏɚ ɔɓ əɔɡ [5 ð 8].  

Ȯ ȼɚɝɝɔɔ ɣɔɝɗɚ ɍɚɗɨəɧɡ ɝ III ɔ IV ɝɞɌɐɔ-

ɫɘɔ ɜɌɖɌ Ɏ ɛɚɗɚɝɞɔ ɜɞɌ ɔ ɏɗɚɞɖɔ ɝɚɝɞɌɎɗɫɑɞ 

ɝɚɚɞɎɑɞɝɞɎɑəəɚ 61,7% ɔ 81,1% ɚɞ ɣɔɝɗɌ Ɏɝɑɡ 

ɚɛɟɡɚɗɑɕ ɩɞɚɕ ɗɚɖɌɗɔɓɌɢɔɔ [3]. ɃɌɥɑ Ɏɝɑɏɚ 

ɚɛɟɡɚɗɔ ɛɚɜɌɒɌɪɞ ɚɍɗɌɝɞɨ ɝɗɔɓɔɝɞɚɕ ɚɍɚɗɚɣ-

ɖɔ ɫɓɧɖɌ (20-50% ɚɞ ɣɔɝɗɌ Ɏɝɑɡ ɚɛɟɡɚɗɑɕ ɛɚ-

ɗɚɝɞɔ ɜɞɌ) ɔ ɐəɌ ɛɚɗɚɝɞɔ ɜɞɌ (15-20%).  

Ȯ ɝɎɫɓɔ ɝ ɎɔɓɟɌɗɨəɚɕ ɗɚɖɌɗɔɓɌɢɔɑɕ 

ɚɛɟɡɚɗɑɕ ɚɜɚɠɌɜɔəɏɑɌɗɨəɚɕ ɓɚəɧ ɛɑɜɎɔɣəɧɕ 

ɐɔɌɏəɚɓ ɣɌɥɑ Ɏɝɑɏɚ ɟɝɞɌəɌɎɗɔɎɌɑɞɝɫ əɌ ɚɝ-

əɚɎɌəɔɔ ɐɌəəɧɡ ɚɝɘɚɞɜɌ ɔ ɍɔɚɛɝɔɔ. ȺɐəɌɖɚ 

ɌəɌɞɚɘɔɣɑɝɖɔɑ ɚɝɚɍɑəəɚɝɞɔ, ɜɌɓəɌɫ ɝɞɑɛɑəɨ 

ɛɚɜɌɒɑəɔɫ ɛɚɎɑɜɡəɚɝɞəɧɡ ɔ ɏɗɟɍɚɖɔɡ ɞɖɌ-

əɑɕ, Ɍ ɞɌɖɒɑ Ɏɑɜɚɫɞəɚɝɞɨ ɛɜɚɜɌɝɞɌəɔɫ Ɏ ɏɗɟ-

ɍɚɖɔɑ ɖɗɑɞɣɌɞɚɣəɧɑ ɛɜɚɝɞɜɌəɝɞɎɌ, ɖɚɞɚɜɧɑ 

əɑɎɚɓɘɚɒəɚ ɚɢɑəɔɞɨ ɖɗɔəɔɣɑɝɖɔɘɔ ɘɑɞɚɐɌ-

ɘɔ, ɐɔɖɞɟɪɞ əɑɚɍɡɚɐɔɘɚɝɞɨ ɛɜɔɘɑəɑəɔɫ ɐɚ-

ɛɚɗəɔɞɑɗɨəɧɡ ɘɑɞɚɐɚɎ ɔɝɝɗɑɐɚɎɌəɔɫ ɛɜɔ 

ɜɌɝɛɜɚɝɞɜɌəɑəəɧɡ ɚɛɟɡɚɗɑɎɧɡ ɛɜɚɢɑɝɝɌɡ Ɏ 

ɚɜɚɠɌɜɔəɏɑɌɗɨəɚɕ ɓɚəɑ [9]. 

Ȯ ɝɚɎɜɑɘɑəəɧɡ ɘɑɒɐɟəɌɜɚɐəɧɡ ɛɜɌɖ-

ɞɔɣɑɝɖɔɡ ɜɑɖɚɘɑəɐɌɢɔɫɡ National 

Comprehensive Cancer Network (NCCN, 2017 

ɏ.), ȾNM/AJCC (8 ɛɑɜɑɝɘɚɞɜ, 2017 ɏ.), 

European Society for Medical Oncology (ESMO, 

2020 ɏ.) Ɏ ɖɌɣɑɝɞɎɑ ɝɞɌəɐɌɜɞəɧɡ ɘɑɞɚɐɚɎ ɐɔ-

Ɍɏəɚɝɞɔɖɔ ɐɗɫ ɛɑɜɎɔɣəɚɕ ɚɢɑəɖɔ ɜɌɝɛɜɚ-

ɝɞɜɌəɑəəɧɡ ɚɛɟɡɚɗɑɕ ɛɚɗɚɝɞɔ ɜɞɌ ɔ ɜɚɞɚ-

ɏɗɚɞɖɔ ɜɑɖɚɘɑəɐɚɎɌəɌ ɖɚɘɛɨɪɞɑɜəɌɫ (ȶȾ) 

ɔ/ɔɗɔ ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɌɫ ɞɚɘɚɏɜɌɠɔɫ ɝ 

ɎəɟɞɜɔɎɑəəɧɘ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ [10 ð 12].  

ȹɑɚɌɐɦɪɎɌəɞəɌɫ ɡɔɘɔɚɞɑɜɌɛɔɫ (ȹɁȾ) Ɏ 

əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ Ɏɝɑ ɣɌɥɑ ɔɝɛɚɗɨɓɟɑɞɝɫ əɑ 

ɞɚɗɨɖɚ ɛɜɔ ɘɑɝɞəɚ-ɜɌɝɛɜɚɝɞɜɌəɑəəɧɡ (əɑ-

ɚɛɑɜɌɍɑɗɨəɧɡ), əɚ ɔ ɚɛɑɜɌɍɑɗɨəɧɡ ɠɚɜɘɌɡ 

ɓɗɚɖɌɣɑɝɞɎɑəəɧɡ əɚɎɚɚɍɜɌɓɚɎɌəɔɕ (ȳȹȺ) ɛɚ-

ɗɚɝɞɔ ɜɞɌ ɔ ɜɚɞɚɏɗɚɞɖɔ [15, 16]. ȹɑɝɘɚɞɜɫ əɌ 

ɞɚ, ɣɞɚ ɛɜɔ ɝɜɌɎəɔɞɑɗɨəɚɘ ɌəɌɗɔɓɑ ɩɠɠɑɖ-

ɞɔɎəɚɝɞɔ əɑɚɌɐɦɪɎɌəɞəɚɕ ɔ ɌɐɦɪɎɌəɞəɚɕ 

ɡɔɘɔɚɞɑɜɌɛɔɔ ɝɟɥɑɝɞɎɑəəɧɡ ɚɞɗɔɣɔɕ Ɏ ɚɞ-

əɚɤɑəɔɔ ɛɚɖɌɓɌɞɑɗɑɕ ɍɑɓɜɑɢɔɐɔɎəɚɕ ɔ ɚɍ-

ɥɑɕ ɎɧɒɔɎɌɑɘɚɝɞɔ əɑ ɎɧɫɎɗɑəɚ [15]. Ⱦɑɘ əɑ 

ɘɑəɑɑ, ȹɁȾ ɔɘɑɑɞ ɝɎɚɔ ɛɜɑɔɘɟɥɑɝɞɎɌ. Ȯ 

ɣɌɝɞəɚɝɞɔ, əɑɚɌɐɦɪɎɌəɞəɧɕ ɜɑɒɔɘ ɛɚɓɎɚɗɫ-

ɑɞ ɛɑɜɑɎɑɝɞɔ əɑɚɛɑɜɌɍɑɗɨəɧɑ ɚɛɟɡɚɗɔ Ɏ ɚɛɑ-

ɜɌɍɑɗɨəɧɑ, Ɍ ɞɌɖɒɑ ɝɛɚɝɚɍɝɞɎɟɑɞ ɟɎɑɗɔɣɑəɔɪ 

ɣɔɝɗɌ ɚɜɏɌəɚɝɚɡɜɌəɫɪɥɔɡ ɚɛɑɜɌɢɔɕ Ɏ Ɏɔɐɟ 

Ɏɧɝɚɖɚɕ ɣɌɝɞɚɞɧ ɚɛɟɡɚɗɑɎɚɏɚ ɚɞɎɑɞɌ [17 ð 

19]. ȶɜɚɘɑ ɞɚɏɚ, ȹɁȾ ɛɚɓɎɚɗɫɑɞ ɛɚɗɟɣɔɞɨ ɔə-

ɠɚɜɘɌɢɔɪ ɚ ɠɌɖɞɚɜɌɡ ɛɜɚɏəɚɓɌ ɔ ɌɖɞɔɎəɚ-

ɝɞɔ ɚɛɟɡɚɗɔ ɏɚɜɌɓɐɚ ɍɧɝɞɜɑɑ, ɣɑɘ ɌɐɦɪɎɌəɞ-

əɧɕ ɜɑɒɔɘ ɡɔɘɔɚɞɑɜɌɛɔɔ. 

ȱɐɔəɝɞɎɑəəɧɘ ɐɚɝɞɚɎɑɜəɧɘ ɘɑɞɚɐɚɘ 

ɚɢɑəɖɔ ɩɠɠɑɖɞɔɎəɚɝɞɔ əɑɚɌɐɦɪɎɌəɞəɚɕ ɡɔ-

ɘɔɚɞɑɜɌɛɔɔ (ȹɁȾ) Ɏ ȼɚɝɝɔɔ ɫɎɗɫɑɞɝɫ ɚɛɜɑɐɑ-

ɗɑəɔɑ ɝɞɑɛɑəɔ ɗɑɖɌɜɝɞɎɑəəɚɏɚ ɛɌɞɚɘɚɜɠɚɓɌ 

ɛɚ ɖɗɌɝɝɔɠɔɖɌɢɔɔ, ɚɝəɚɎəɧɑ ɛɚɗɚɒɑəɔɫ ɖɚ-

ɞɚɜɚɕ ɔɓɗɚɒɑəɧ Ɏ ɜɌɍɚɞɌɡ ȯ.Ȭ. ȷɌɎəɔɖɚɎɚɕ 

(1972 ɏ.), ȱ.ɀ. ȷɟɤəɔɖɚɎɌ (1977 ɏ.), ȹ.Ȭ. ȶɜɌ-

ɑɎɝɖɚɏɚ (1977 ɏ.) (Ɏ ɞɚɘ ɣɔɝɗɑ ɔ ɜɑɏɜɑɝɝɌ) ɛɜɔ 

ɔɝɝɗɑɐɚɎɌəɔɔ ɛɚɝɞɚɛɑɜɌɢɔɚəəɚɏɚ ɛɜɑɛɌɜɌɞɌ. 

ȹɌ ɛɜɑɐɚɛɑɜɌɢɔɚəəɚɘ ɩɞɌɛɑ Ɏ ɖɌɣɑɝɞɎɑ ɘɚ-

əɔɞɚɜɔəɏɌ ɜɌəəɑɏɚ ɚɞɎɑɞɌ ɚɛɟɡɚɗɔ əɌ ɗɑɣɑ-

əɔɑ ɔ ɚɢɑəɖɔ ɚɝɞɌɞɚɣəɚɕ ɚɛɟɡɚɗɔ ɛɚɝɗɑ ɗɑɣɑ-

əɔɫ ɔɝɛɚɗɨɓɟɪɞ ɟɗɨɞɜɌɓɎɟɖɚɎɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ 

(ȿȳȴ), ɘɟɗɨɞɔɝɛɔɜɌɗɨəɟɪ ɖɚɘɛɨɪɞɑɜəɟɪ ɞɚ-

ɘɚɏɜɌɠɔɪ (ȸȽȶȾ) ɔ ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɟɪ 

ɞɚɘɚɏɜɌɠɔɪ (ȸȼȾ). ȸȽȶȾ ɫɎɗɫɑɞɝɫ ɚɝəɚɎəɧɘ 

ɘɑɞɚɐɚɘ ɖɌɖ ɐɗɫ ɐɔɌɏəɚɝɞɔɖɔ, ɞɌɖ ɔ ɐɗɫ 

ɚɢɑəɖɔ ɚɞɎɑɞɌ ɓɗɚɖɌɣɑɝɞɎɑəəɧɡ əɚɎɚɚɍɜɌɓɚ-

ɎɌəɔɕ əɌ ɛɜɚɎɚɐɔɘɚɑ ɡɔɘɔɚɞɑɜɌɛɑɎɞɔɣɑɝɖɚɑ 

ɗɑɣɑəɔɑ.  

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. 

Ȯ ɔɝɝɗɑɐɚɎɌəɔɑ Ɏɖɗɪɣɑəɚ 24 ɛɌɢɔɑəɞɌ 

ɝ ɘɚɜɠɚɗɚɏɔɣɑɝɖɔ ɛɚɐɞɎɑɜɒɐɑəəɧɘ ɘɑɝɞəɚ-

ɜɌɝɛɜɚɝɞɜɌəɑəəɧɘ ȳȹȺ ɛɚɗɚɝɞɔ ɜɞɌ ɔ ɜɚɞɚ-

ɏɗɚɞɖɔ, ɛɜɚɡɚɐɔɎɤɔɡ ɗɑɣɑəɔɑ Ɏ ɚɞɐɑɗɑəɔɔ 

ɛɜɚɞɔɎɚɚɛɟɡɚɗɑɎɚɕ ɞɑɜɌɛɔɔ əɌ ɍɌɓɑ ɔəɝɞɔɞɟ-

ɞɌ ɖɗɌɝɞɑɜəɚɕ ɚəɖɚɗɚɏɔɔ ɔɘ. ȷ.ȷ. ȷɑɎɤɔəɌ 

ȽɑɣɑəɚɎɝɖɚɏɚ ȿəɔɎɑɜɝɔɞɑɞɌ ɓɌ ɛɑɜɔɚɐ ɝ 2021 

ɛɚ 2022 ɏɏ. Ƚɜɑɐəɔɕ ɎɚɓɜɌɝɞ ɛɌɢɔɑəɞɚɎ əɌ 

ɘɚɘɑəɞ ɗɑɣɑəɔɫ ɝɚɝɞɌɎɔɗ 59 ɗɑɞ (ɚɞ 36 ɐɚ 84 

ɗɑɞ). Ȼɚ ɝɞɌɐɔɫɘ ɚɛɟɡɚɗɑɎɚɏɚ ɛɜɚɢɑɝɝɌ Ɏ ɝɚ-

ɚɞɎɑɞɝɞɎɔɔ ɝ ɖɗɌɝɝɔɠɔɖɌɢɔɑɕ TNM ɛɌɢɔɑə-

ɞɧ ɜɌɝɛɜɑɐɑɗɫɗɔɝɨ ɝɗɑɐɟɪɥɔɘ ɚɍɜɌɓɚɘ: T2 ð 

4 ɛɌɢɔɑəɞɌ (16%), T3 ð 12 ɛɌɢɔɑəɞɚɎ (50%), 

T4a ð 8 ɛɌɢɔɑəɞɌ (34%).  

Ȼɑɜɑɐ əɌɣɌɗɚɘ ɗɑɣɑəɔɫ Ɏɝɑɘ ɍɚɗɨəɧɘ 

ɎɧɛɚɗəɫɗɌɝɨ ɐɔɌɏəɚɝɞɔɣɑɝɖɌɫ ɍɔɚɛɝɔɫ ɝ ɢɑ-

ɗɨɪ ɎɑɜɔɠɔɖɌɢɔɔ ɐɔɌɏəɚɓɌ ɔ ɚɛɜɑɐɑɗɑəɔɫ 

ɝɞɌɐɔɔ ɚɛɟɡɚɗɑɎɚɏɚ ɛɜɚɢɑɝɝɌ. Ȼɜɔ ɏɔɝɞɚɗɚ-

ɏɔɣɑɝɖɚɘ ɔ ɔɘɘɟəɚɏɔɝɞɚɡɔɘɔɣɑɝɖɚɘ (ȴȯɁ) 

ɔɝɝɗɑɐɚɎɌəɔɫɡ ɚɛɜɑɐɑɗɫɗɔ: ɏɔɝɞɚɗɚɏɔɣɑɝɖɔɕ 

ɞɔɛ ɚɛɟɡɚɗɔ, ɓɗɚɖɌɣɑɝɞɎɑəəɚɝɞɨ, ɝɞɌɞɟɝ Ɏɔ-

ɜɟɝɌ ɛɌɛɔɗɗɚɘɧ ɣɑɗɚɎɑɖɌ (ȮȻɃ), ɜɑɌɖɢɔɔ ɝ 

ɌəɞɔɞɑɗɌɘɔ ɖ (p16, p53), ɔəɐɑɖɝ ɛɜɚɗɔɠɑɜɌ-

ɞɔɎəɚɕ ɌɖɞɔɎəɚɝɞɔ (Ki67) ɔ ɩɖɝɛɜɑɝɝɔɫ ɚɛɟ-

ɡɚɗɑɎɧɡ ɖɗɑɞɚɖ (PD-L1).  

ȹɁȾ ɗɑɣɑəɔɑ ɛɜɚɎɚɐɔɗɚɝɨ ɛɚ ɝɡɑɘɑ TPF, 

ɎɖɗɪɣɌɪɥɑɕ Ɏ ɝɑɍɫ ɐɚɢɑɞɌɖɝɑɗ 75 ɘɏ/ɘ2 Ɏ 1 

ɐɑəɨ, ɢɔɝɛɗɌɞɔə 75 ɘɏ/ɘ2 Ɏ 1 ɐɑəɨ, 5-

ɠɞɚɜɟɜɌɢɔɗ 500 ɘɏ/ɘ2 Ɏ 1ð4-ɕ ɐəɔ ɝ ɢɔɖɗɚɘ 

Ɏ 21 ɐɑəɨ. ȹɌ ɛɜɑɐɚɛɑɜɌɢɔɚəəɚɘ ɩɞɌɛɑ ɛɜɚ-

Ɏɚɐɔɗɚɝɨ 2-3 ɢɔɖɗɌ ɡɔɘɔɚɞɑɜɌɛɔɔ. 

Ȱɗɫ ɚɢɑəɖɔ ɩɠɠɑɖɞɔɎəɚɝɞɔ ɗɑɣɑəɔɫ 

Ɏɝɑɘ ɛɌɢɔɑəɞɌɘ ɐɎɌɒɐɧ ɛɜɚɎɚɐɔɗɚɝɨ ȸȽȶȾ-

ɔɝɝɗɑɐɚɎɌəɔɑ: ɛɑɜɑɐ əɌɣɌɗɚɘ ɗɑɣɑəɔɫ ɔ ɛɚ-

ɝɗɑ 2-3 ɢɔɖɗɚɎ ȹɁȾ. Ȼɜɔ Ɏɧɛɚɗəɑəɔɔ ȸȽȶȾ 

ɚɢɑəɔɎɌɗɝɫ ɜɫɐ ɛɌɜɌɘɑɞɜɚɎ: ɜɌɓɘɑɜ ɚɍɜɌɓɚ-

ɎɌəɔɫ (Ɏɧɣɔɝɗɫɗɔ əɌɔɍɚɗɨɤɔɕ ɜɌɓɘɑɜ Ɏ 

ɛɗɚɥɌɐɔ ɘɌɖɝɔɘɌɗɨəɚɏɚ ɛɚɛɑɜɑɣəɚɏɚ ɝɑɣɑ-

əɔɫ, ɖɌɖ əɌ ɛɑɜɎɔɣəɚɘ, ɞɌɖ ɔ əɌ ɖɚəɞɜɚɗɨ-

əɚɘ ȸȽȶȾ-ɔɝɝɗɑɐɚɎɌəɔɫɡ Ɏ ɌɖɝɔɌɗɨəɚɕ 

ɛɗɚɝɖɚɝɞɔ). ȸȽȶȾ  ɎɧɛɚɗəɫɗɌɝɨ  əɌ  ɖɚɘɛɨɪ- 
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ɞɑɜəɚɘ ɞɚɘɚɏɜɌɠɑ Aquilion ONE - 640 (Canon 

Medical Systems, Japan) ɝ ɎəɟɞɜɔɎɑəəɧɘ 

ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ (çȿɗɨɞɜɌɎɔɝɞ-370è, 70-90 

ɘɗ). ɉɠɠɑɖɞɔɎəɚɝɞɨ ɗɑɣɑəɔɫ ɚɢɑəɔɎɌɗɌɝɨ ɛɚ 

ɝɔɝɞɑɘɑ RECIST 1.1 (Response Evaluation Cri-

teria In Solid Tumours).  

ȼɑɓɟɗɨɞɌɞɧ, ɛɚɗɟɣɑəəɧɑ ɛɜɔ ȸȽȶȾ, ɝɚ-

ɛɚɝɞɌɎɗɫɗɔɝɨ ɝ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɧɘɔ ɐɌəəɧ-

ɘɔ ɛɌɞɚɘɚɜɠɚɗɚɏɔɣɑɝɖɚɏɚ ɓɌɖɗɪɣɑəɔɫ. ȻɌ-

ɞɚɘɚɜɠɚɗɚɏɔɣɑɝɖɌɫ ɝɞɑɛɑəɨ ɚɞɎɑɞɚɎ ɚɛɟɡɚɗɔ 

əɌ ɛɜɚɎɚɐɔɘɚɑ ɗɑɖɌɜɝɞɎɑəəɚɑ ɗɑɣɑəɔɑ ɛɜɚ-

ɎɚɐɔɗɌɝɨ Ɏ ɝɚɚɞɎɑɞɝɞɎɔɔ ɝ ɖɗɌɝɝɔɠɔɖɌɢɔɑɕ, 

ɛɜɑɐɗɚɒɑəəɚɕ ȱ.ɀ. ȷɟɤəɔɖɚɎɧɘ (1977 ɏ.). Ȯ 

ɖɗɌɝɝɔɠɔɖɌɢɔɔ Ɏɧɐɑɗɑəɚ 4 ɝɞɑɛɑəɔ ɗɑɣɑɍəɚ-

ɏɚ ɛɌɞɚɘɚɜɠɚɓɌ: I ɝɞɑɛɑəɨ ð ɔɓɘɑəɑəɔɫ əɌ 

ɝɟɍɖɗɑɞɚɣəɚɘ ɔ ɘɚɗɑɖɟɗɫɜəɚɘ ɟɜɚɎəɑ, Ɏ ɞɖɌ-

əɫɡ ɚɖɜɟɒɌɪɥɔɡ ɚɛɟɡɚɗɑɎɧɑ ɖɚɘɛɗɑɖɝɧ, 

ɔɓɘɑəɑəɔɫ əɑ ɎɧɜɌɒɑəɧ; II ɝɞɑɛɑəɨ ð ɛɚɎɜɑ-

ɒɐɑəɔɑ Ɏ ɚɝəɚɎəɚɘ ɛɌɜɑəɡɔɘɌɞɚɓəɧɡ ɩɗɑ-

ɘɑəɞɚɎ ɚɛɟɡɚɗɔ (ɐɔɝɞɜɚɠɔɣɑɝɖɔɑ ɔ əɑɖɜɚ-

ɍɔɚɞɔɣɑɝɖɔɑ ɔɓɘɑəɑəɔɫ ɖɗɑɞɚɖ ɚɛɟɡɚɗɔ, 

əɌɜɟɤɑəɔɫ ɐɑɗɑəɔɫ ɖɗɑɞɚɖ ɝ ɛɚɫɎɗɑəɔɑɘ ɏɔ-

ɏɌəɞɝɖɔɡ ɠɚɜɘ), Ɏ ɝɞɜɚɘɑ ɚɛɟɡɚɗɔ ð ɝɚɝɟɐɔ-

ɝɞɧɑ ɔɓɘɑəɑəɔɫ, ɌɖɞɔɎɌɢɔɫ ɖɗɑɞɚɖ ɝɚɑɐɔəɔ-

ɞɑɗɨəɚɕ ɞɖɌəɔ; III ɝɞɑɛɑəɨ ð əɌɜɟɤɑəɔɑ 

ɝɞɜɟɖɞɟɜɧ ɚɛɟɡɚɗɔ Ɏ ɜɑɓɟɗɨɞɌɞɑ ɍɚɗɨɤɚɕ ɏɔ-

ɍɑɗɔ ɚɛɟɡɚɗɑɎɧɡ ɖɗɑɞɚɖ (ɛɚɗɫ əɑɖɜɚɓɌ, Ɏɧ-

ɜɌɒɑəəɧɑ ɝɚɝɟɐɔɝɞɧɑ ɜɌɝɝɞɜɚɕɝɞɎɌ, ɜɌɓɜɌɝ-

ɞɌəɔɑ ɝɚɑɐɔəɔɞɑɗɨəɚɕ ɞɖɌəɔ), əɚ ɝɚɡɜɌəɫɪɞ-

ɝɫ ɚɛɟɡɚɗɑɎɧɑ ɖɗɑɞɖɔ ɍɑɓ ɛɚɎɜɑɒɐɑəɔɕ, ɖɚ-

ɞɚɜɧɑ Ɏ ɐɌɗɨəɑɕɤɑɘ ɘɚɏɟɞ ɛɜɔɎɚɐɔɞɨ ɖ ɜɌɓ-

Ɏɔɞɔɪ ɜɑɢɔɐɔɎɌ ɚɛɟɡɚɗɔ.; IV ɝɞɑɛɑəɨ ð ɓɌ-

ɘɑɥɑəɔɑ əɑɖɜɚɞɔɓɔɜɚɎɌəəɚɕ ɚɛɟɡɚɗɑɎɚɕ 

ɞɖɌəɔ ɝɚɑɐɔəɔɞɑɗɨəɚɕ ɞɖɌəɨɪ, ɖɔɝɞɚɚɍɜɌɓɚ-

ɎɌəɔɑ, Ɏ ɚɖɜɟɒɌɪɥɔɡ ɞɖɌəɫɡ ð Ɍɞɜɚɠɔɣɑ-

ɝɖɔɑ, ɐɔɝɞɜɚɠɔɣɑɝɖɔɑ ɔ ɝɖɗɑɜɚɞɔɣɑɝɖɔɑ ɔɓ-

ɘɑəɑəɔɫ. 

ȼɑɓɟɗɨɞɌɞɧ.  

ȹɌ ɛɑɜɎɚɘ ɩɞɌɛɑ ɔɝɝɗɑɐɚɎɌəɔɫ ɛɜɚɌəɌ-

ɗɔɓɔɜɚɎɌəɧ ɝɎɑɐɑəɔɫ ɚ ɜɑɓɟɗɨɞɌɞɌɡ ȹɁȾ ɗɑ-

ɣɑəɔɫ ɟ 24 ɛɌɢɔɑəɞɌ ɝ ɜɌɖɚɘ ɛɚɗɚɝɞɔ ɜɞɌ ɔ 

ɜɚɞɚɏɗɚɞɖɔ. ɁɌɜɌɖɞɑɜ ɔɓɘɑəɑəɔɕ ɍɧɗ ɚɢɑəɑə 

ɛɜɔ ɛɚɘɚɥɔ ɘɟɗɨɞɔɝɛɔɜɌɗɨəɚɕ ɖɚɘɛɨɪɞɑɜ-

əɚɕ ɞɚɘɚɏɜɌɠɔɔ (ȸȽȶȾ). ȰɌəəɧɑ, ɛɚɗɟɣɑə-

əɧɑ ɛɜɔ ɛɑɜɎɔɣəɚɘ ȸȽȶȾ-ɔɝɝɗɑɐɚɎɌəɔɔ, 

ɫɎɔɗɔɝɨ ɚɞɛɜɌɎəɚɕ ɞɚɣɖɚɕ ɐɗɫ ɝɜɌɎəɔɞɑɗɨəɚ-

ɏɚ ɌəɌɗɔɓɌ ɝ ɛɚɝɗɑɐɟɪɥɔɘɔ ɔɝɝɗɑɐɚɎɌəɔɫɘɔ. 

ȹɌ ɜɔɝɟəɖɑ 1 ɛɜɑɐɝɞɌɎɗɑəɧ ɜɑɓɟɗɨɞɌɞɧ 

ȸȽȶȾ, ɚɞɜɌɒɌɪɥɔɑ ɞɔɛɔɣəɧɑ ɗɟɣɑɎɧɑ ɡɌ-

ɜɌɖɞɑɜɔɝɞɔɖɔ   ɚɜɚɠɌɜɔəɏɑɌɗɨəɚɏɚ   ɜɌɖɌ  ɐɚ  

 

ȼɔɝ. 1 Ɍ (Fig. 1 Ɍ) 

 

ȼɔɝ. 1 ɍ (Fig. 1 b) 

 

ȼɔɝ. 1 Ɏ (Fig. 1 ɝ) 

ȼɔɝ. 1.      ȸȽȶȾ ɚɜɚɠɌɜɔəɏɑɌɗɨəɚɕ ɓɚəɧ. ȻɌɢɔɑəɞ ȸ., 53 ɗɑɞ, ɐɚ ɡɔɘɔɚɞɑɜɌɛɑɎɞɔɣɑɝɖɚɏɚ ɗɑɣɑ-

əɔɫ: a ð ɌɖɝɔɌɗɨəɌɫ ɛɜɚɑɖɢɔɫ, b ð ɝɌɏɔɞɞɌɗɨəɌɫ ɜɑɖɚəɝɞɜɟɖɢɔɫ, ɝ ð ɖɚɜɚəɌɗɨəɌɫ ɜɑɖɚəɝɞɜɟɖ-

ɢɔɫ. ȸȽȶȾ ɐɚ əɑɚɌɐɦɪɎɌəɞəɚɕ ɡɔɘɔɚɞɑɜɌɛɔɔ ɚɞ 04.2022. (ȯɔɝɞɚɗɚɏɔɫ ɚɞ 04.2022: Ȼɗɚɝɖɚɖɗɑɞɚɣ-

əɌɫ ɚɜɚɏɚɎɑɎɌɪɥɌɫ ɖɌɜɢɔəɚɘɌ ɏɚɜɞɌəɚɏɗɚɞɖɔ T2N2bM0). 

ȺɞɘɑɣɌɑɞɝɫ ɝɟɒɑəɔɑ ɛɜɚɝɎɑɞɌ ɜɚɞɚɏɗɚɞɖɔ ɔ ɏɚɜɞɌəɚɏɗɚɞɖɔ ɝ ɐɑɠɚɜɘɌɢɔɑɕ ɝɗɑɎɌ, ɗɑɎɧɕ ɏɜɟɤɑɎɔɐəɧɡ ɝɔ-

əɟɝ ɔ ɣɑɜɛɌɗɚ-əɌɐɏɚɜɞɌəəɌɫ ɝɎɫɓɖɌ ɣɑɞɖɚ əɑ ɐɔɠɠɑɜɑəɢɔɜɟɪɞɝɫ ɓɌ ɝɣɑɞ əɌɗɔɣɔɫ Ɏ əɌɐɝɎɫɓɚɣəɚɘ ɚɞɐɑɗɑ 

ɚɍɜɌɓɚɎɌəɔɫ əɑɛɜɌɎɔɗɨəɚɕ ɠɚɜɘɧ ɝ əɑɣɑɞɖɔɘɔ, əɑɜɚɎəɧɘɔ ɖɚəɞɟɜɌɘɔ, ɚɍɜɌɓɚɎɌəɔɑ əɌɔɍɚɗɨɤɔɘ ɐɔɌ-

ɘɑɞɜɚɘ ɐɚ 20 ɘɘ (ɝɔəɫɫ ɝɞɜɑɗɖɌ), ɗɔɘɠɌɐɑəɚɛɌɞɔɫ ɝɗɑɎɌ (mts) (ɖɜɌɝəɌɫ ɝɞɜɑɗɖɌ).  

Fig. 1.   MSCT of the oropharyngeal zone. Patient M, 53 l, before chemotherapeutic treatment: a ð axi-

al view, b ð sagittal reconstruction, c ð coronal reconstruction. MSCT before neoadjuvant chemother-

apy from 04.2022. (Histology from 04.2022 : Squamous cell carcinoma of the larynx cT2N2bM0).  

There is a narrowing of the lumen of the oropharynx and larynx with deformation on the left, the left pear -

shaped sinus and the scooped epiglottis ligament are not clearly differentiated due to the presenc e of irregular -

shaped formations with indistinct, uneven contours, the tumor of the largest diameter up to 20 mm (blue ar-

row), lymphadenopathy on the left (mts) (red arrow).  
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ɛɜɚɎɑɐɑəɔɫ ɡɔɘɔɚɞɑɜɌɛɑɎɞɔɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ. 

Ȼɜɔ ɘɚɜɠɚɗɚɏɔɣɑɝɖɚɕ ɎɑɜɔɠɔɖɌɢɔɔ (ɐɌəəɧɑ 

Ɍɛɜɑɗɫ 2022 ɏ.): ȻɗɚɝɖɚɖɗɑɞɚɣəɌɫ ɚɜɚɏɚɎɑɎɌ-

ɪɥɌɫ ɖɌɜɢɔəɚɘɌ ɏɚɜɞɌəɚɏɗɚɞɖɔ cT2N2bM0, 

G2, p16 +, p53+ (70%), Ki67 -40%; PD -L1 

(SP263) - TC 5%, 15% IC, CPS 20%.  

ȰɔɌɏəɚɓ ɛɚɝɗɑ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ 

(ɏɔɝɞɚɗɚɏɔɣɑɝɖɔɑ ɐɌəəɧɑ ɚɞ ɔɪɗɫ 2022 ɏ.): 

ȻɗɚɝɖɚɖɗɑɞɚɣəɌɫ ɚɜɚɏɚɎɑɎɌɪɥɌɫ ɖɌɜɢɔəɚɘɌ 

ɏɚɜɞɌəɚɏɗɚɞɖɔ cT2N2bM0 (ɜɔɝ. 2). ȸɚɜɠɚɗɚ-

ɏɔɣɑɝɖɔɑ ɔɓɘɑəɑəɔɫ ɝ ɟɣɑɞɚɘ ɖɗɔəɔɖɚ-

ɌəɌɘəɑɝɞɔɣɑɝɖɔɡ ɐɌəəɧɡ ɘɚɏɟɞ ɔɘɑɞɨ ɘɑɝɞɚ 

ɗɑɣɑɍəɚɘ ɛɌɞɚɘɚɜɠɚɓɑ 4 ɝɞ. ɛɚ ȱ.ɀ. ȷɟɤəɔ-

ɖɚɎɟ (1977 ɏ.)  

ȹɌ ɝɗɑɐɟɪɥɑɘ ɩɞɌɛɑ ɍɧɗɔ ɛɜɚɌəɌɗɔɓɔ-

ɜɚɎɌəɧ ɐɌəəɧɑ ɘɚɜɠɚɗɚɏɔɣɑɝɖɚɏɚ ɔ ɔɘɘɟəɚ-

ɏɔɝɞɚɡɔɘɔɣɑɝɖɚɏɚ (ȴȯɁ) ɔɝɝɗɑɐɚɎɌəɔɕ ɛɌɢɔ-

ɑəɞɚɎ, ɛɚɐɎɑɜɏɤɔɡɝɫ ɚɝəɚɎəɚɘɟ ɗɑɣɑəɔɪ Ɏ 

Ɏɔɐɑ ɚɛɑɜɌɞɔɎəɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ ɛɚɝɗɑ 

ȹɁȾ. ȽɞɌɐɔɫ (Ɏ ɝɚɚɞɎɑɞɝɞɎɔɔ ɝ ɖɗɌɝɝɔɠɔɖɌ-

ɢɔɑɕ TNM), ɝɞɑɛɑəɨ ɗɑɣɑɍəɚɏɚ ɛɌɞɚɘɚɜɠɚɓɌ 

ɛɚɝɗɑ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɩɞɌɛɌ ɔ ɜɑɓɟɗɨɞɌɞɧ ɗɑ-

ɣɑəɔɫ ɛɜɑɐɝɞɌɎɗɑəɧ Ɏ ɞɌɍɗɔɢɑ ʈ1. 

Ȼɚɝɗɑ ɚɛɑɜɌɞɔɎəɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ ɟ 

Ɏɝɑɡ ɛɌɢɔɑəɞɚɎ ɚɛɜɑɐɑɗɑəɌ ɝɞɑɛɑəɨ ɗɑɖɌɜ-

ɝɞɎɑəəɚɏɚ ɛɌɞɚɘɚɜɠɚɓɌ, ɣɞɚ ɛɚɓɎɚɗɔɗɚ ɚɢɑ-

əɔɞɨ ɓɌɎɔɝɔɘɚɝɞɨ ɗɑɣɑɍəɚɏɚ ɩɠɠɑɖɞɌ ɚɞ 

ȮȻɃ-ɌɝɝɚɢɔɔɜɚɎɌəəɚɏɚ ɔ əɑ ɌɝɝɚɢɔɔɜɚɎɌə-

əɚɏɚ ɝ ȮȻɃ ɛɚɐɞɔɛɚɎ ɚɛɟɡɚɗɔ. 

ȹɑɚɍɡɚɐɔɘɚ ɚɞɘɑɞɔɞɨ, ɣɞɚ ɗɟɣɤɔɕ ɚɞ-

Ɏɑɞ əɌ ɛɜɚɎɚɐɔɘɚɑ ɗɑɣɑəɔɑ ɍɧɗ ɐɚɝɞɔɏəɟɞ Ɏ 

ɏɜɟɛɛɑ ɛɌɢɔɑəɞɚɎ ɝ ȮȻɃ-ɌɝɝɚɢɔɔɜɚɎɌəəɧɘ 

ɚɜɚɠɌɜɔəɏɑɌɗɨəɧɘ ɜɌɖɚɘ. ȶɜɚɘɑ ɞɚɏɚ, ɍɚɗɑɑ 

ɣɟɎɝɞɎɔɞɑɗɨəɧɘɔ ɖ ɗɑɣɑəɔɪ ɚɖɌɓɌɗɔɝɨ ɚɛɟ-

ɡɚɗɔ ɝ Ɏɧɝɚɖɚɕ ɩɖɝɛɜɑɝɝɔɑɕ Ki67 (85%). ȿ 

ɛɌɢɔɑəɞɚɎ ɝ ȮȻɃ əɑ ɌɝɝɚɢɔɔɜɚɎɌəəɧɘ ɚɜɚ-

ɠɌɜɔəɏɑɌɗɨəɧɘ ɜɌɖɚɘ ɓɌɜɑɏɔɝɞɜɔɜɚɎɌəɚ 

əɌɔɘɑəɨɤɑɑ ɣɔɝɗɚ ɝɗɟɣɌɑɎ ɛɚɗəɚɏɚ ɗɑɣɑɍəɚɏɚ 

ɛɌɞɚɘɚɜɠɚɓɌ. 

ɉɠɠɑɖɞɔɎəɚɝɞɨ ɗɑɣɑəɔɫ ɔ ɐɔəɌɘɔɖɌ 

ɔɓɘɑəɑəɔɫ ɜɌɓɘɑɜɚɎ ɚɛɟɡɚɗɔ əɌ ɠɚəɑ ɛɜɚɎɚ-

ɐɔɘɚɕ ȹɁȾ ɚɢɑəɔɎɌɗɌɝɨ ɛɚ ɝɔɝɞɑɘɑ RECIST 

1.1 (Response Evaluation Criteria In Solid 

Tumours) (2009 ɏ.). 

ȻɚɗəɌɫ ɜɑɏɜɑɝɝɔɫ ɚɛɟɡɚɗɔ ɛɚɝɗɑ ɛɜɚɎɑ-

ɐɑəɔɫ ȹɁȾ ɚɞɘɑɣɌɗɌɝɨ ɟ 12 ɛɌɢɔɑəɞɚɎ (50%) 

ɔɓ 24 ɛɌɢɔɑəɞɚɎ, ɣɌɝɞɔɣəɌɫ ɜɑɏɜɑɝɝɔɫ ɚɛɟɡɚ-

ɗɔ ɍɧɗɌ ɚɞɘɑɣɑəɌ ɟ 8 ɛɌɢɔɑəɞɚɎ (34%), ɝɞɌ-

ɍɔɗɔɓɌɢɔɫ ɚɛɟɡɚɗɑɎɚɏɚ ɛɜɚɢɑɝɝɌ ð ɟ 2 ɛɌɢɔ-

ɑəɞɚɎ (8%). ȻɜɚɏɜɑɝɝɔɜɚɎɌəɔɑ ɚɛɟɡɚɗɑɎɚɏɚ 

ɛɜɚɢɑɝɝɌ ɎɧɫɎɗɑəɚ ɟ 2 ɛɌɢɔɑəɞɚɎ (8%). Ȱɚ-

ɝɞɔɏəɟɞɧɕ ɚɍɦɑɖɞɔɎəɧɕ ɚɞɎɑɞ ɛɚɓɎɚɗɔɗ Ɏ ɛɚ-

ɝɗɑɐɟɪɥɑɘ ɜɑɌɗɔɓɚɎɌɞɨ ɡɔɜɟɜɏɔɣɑɝɖɔɕ ɩɞɌɛ 

ɗɑɣɑəɔɫ ɟ Ɏɝɑɡ ɛɌɢɔɑəɞɚɎ.  

 

ȼɔɝ. 2 Ɍ (Fig. 2 Ɍ) 

 

ȼɔɝ. 2 ɍ (Fig. 2 b) 

 

ȼɔɝ. 2 Ɏ (Fig. 2 ɝ) 

ȼɔɝ. 2.       ȸȽȶȾ ɚɜɚɠɌɜɔəɏɑɌɗɨəɚɕ ɓɚəɧ. ȻɌɢɔɑəɞ ȸ., 53 ɏɚɐɌ, ɛɚɝɗɑ 2-3 ɖɟɜɝɚɎ əɑɚɌɐɦɪɎɌəɞ-

əɚɕ ɡɔɘɔɚɞɑɜɌɛɔɔ ɛɚ ɝɡɑɘɑ TPF: a ð ɌɖɝɔɌɗɨəɌɫ ɛɜɚɑɖɢɔɫ, b ð ɝɌɏɔɞɞɌɗɨəɌɫ ɜɑɖɚəɝɞɜɟɖɢɔɫ, ɝ ð 

ɖɚɜɚəɌɗɨəɌɫ ɜɑɖɚəɝɞɜɟɖɢɔɫ. ȸȽȶȾ ɛɚɝɗɑ 3 ɖɟɜɝɚɎ əɑɚɌɐɦɪɎɌəɞəɚɕ ɡɔɘɔɚɞɑɜɌɛɔɔ ɚɞ 07.2022. 

(ȯɔɝɞɚɗɚɏɔɫ ɚɞ 07.2022: ȻɗɚɝɖɚɖɗɑɞɚɣəɌɫ ɚɜɚɏɚɎɑɎɌɪɥɌɫ ɖɌɜɢɔəɚɘɌ ɏɚɜɞɌəɚɏɗɚɞɖɔ 

cT2N2bM0).  

ȶȾ ɛɚɝɗɑ 3 ɖɟɜɝɚɎ əɑɚɌɐɦɪɎɌəɞəɚɕ ɡɔɘɔɚɞɑɜɌɛɔɔ, ɟɍɑɐɔɞɑɗɨəɧɡ ɐɌəəɧɡ ɓɌ əɌɗɔɣɔɑ ɚɍɦɑɘəɚɏɚ ɚɍɜɌɓɚɎɌ-

əɔɫ əɑ ɛɚɗɟɣɑəɚ ð ɛɚɗəɧɕ ɜɑɏɜɑɝɝ (Complete Response ð CR) (ɒɑɗɞɌɫ ɔ ɓɑɗɑəɌɫ ɝɞɜɑɗɖɔ).   

Fig. 2.    MSCT of the oropharyngea l zone. Patient M, 53 l, after 3 courses of neoadjuvant chemothera-

py according to the TPF scheme: a ð axial view, b ð sagittal reconstruction, c ð coronal reconstruc-

tion. (Histology from 07.2022: Squamous cell carcinoma of the larynx cT2N2bM0).  

CT after 3 courses of neoadjuvant chemotherapy, conclusive evidence for the presence of the tumor was not 

obtained ð complete regression (Complete Response - CR) (yellow and green arrows).  
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Ⱥɝɗɚɒəɑəɔɕ ɛɜɔ ɛɜɚɎɑɐɑəɔɔ əɑɚɌɐɦ-

ɪɎɌəɞəɚɕ ɜɑɏɔɚəɌɜəɚɕ ɡɔɘɔɚɞɑɜɌɛɔɔ Ɏ Ɏɔɐɑ 

ɏɑɘɌɞɚ-, ɩəɞɑɜɚ-, əɑɕɜɚ-, əɑɠɜɚ- ɔ ɏɑɛɌɞɚɞɚɖ-

ɝɔɣəɚɝɞɔ ɍɚɗɑɎɚɏɚ ɝɔəɐɜɚɘɌ ɚɞɘɑɣɑəɚ əɑ ɍɧ-

ɗɚ.  

Ȼɚ ɐɌəəɧɘ ɛɗɌəɚɎɚɏɚ ɘɚɜɠɚɗɚɏɔɣɑɝɖɚ-

ɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɟ ɛɌɢɔɑəɞɚɎ, ɖɚɞɚɜɧɘ ɟɐɌ-

ɗɚɝɨ ɜɑɌɗɔɓɚɎɌɞɨ ɡɔɜɟɜɏɔɣɑɝɖɔɕ ɩɞɌɛ ɗɑɣɑ-

əɔɫ (24 ɛɌɢɔɑəɞɚɎ), ɗɑɖɌɜɝɞɎɑəəɧɕ ɛɌɞɚ-

ɘɚɜɠɚɓ ɛɑɜɎɔɣəɚɏɚ ɚɣɌɏɌ I ɝɞɑɛɑəɔ ɚɞɘɑɣɑə 

ɟ 4 ɚɍɝɗɑɐɟɑɘɧɡ (16%), II ɝɞɑɛɑəɔ ð Ɏ 8 ɖɗɔ-

əɔɣɑɝɖɔɡ ɝɗɟɣɌɫɡ (34%), IV ɝɞɑɛɑəɔ ñ ɟ 12 

ɛɌɢɔɑəɞɚɎ (50%).  

Ƀɑɜɑɓ 1 ɏɚɐ Ɏɝɑ ɛɌɢɔɑəɞɧ ɒɔɎɧ, ɐɌə-

əɧɡ ɓɌ ɜɑɢɔɐɔɎ ɓɌɍɚɗɑɎɌəɔɫ əɑ ɛɚɗɟɣɑəɚ əɔ 

Ɏ ɚɐəɚɘ ɖɗɔəɔɣɑɝɖɚɘ ɝɗɟɣɌɑ. 

Ⱥɍɝɟɒɐɑəɔɑ. 

ȻɜɚɎɑɐɑəɔɑ əɑɚɌɐɦɪɎɌəɞəɚɕ ɡɔɘɔɚɞɑ-

ɜɌɛɔɔ ɍɚɗɨəɧɘ ɝ ȳȹȺ ɛɚɗɚɝɞɔ ɜɞɌ ɔ ɜɚɞɚ-

ɏɗɚɞɖɔ ɛɚɓɎɚɗɔɗɚ ɐɚɍɔɞɨɝɫ ɚɍɦɑɖɞɔɎəɚɏɚ 

ɚɛɟɡɚɗɑɎɚɏɚ ɚɞɎɑɞɌ əɌ ɗɑɣɑəɔɑ ɟ 84% ɛɌɢɔ-

ɑəɞɚɎ, ɛɜɔ ɩɞɚɘ ɜɑɌɗɔɓɚɎɌɞɨ ɡɔɜɟɜɏɔɣɑɝɖɔɕ 

ɩɞɌɛ ɗɑɣɑəɔɫ ɟɐɌɗɚɝɨ ɟ 100% ɛɌɢɔɑəɞɚɎ. 

ȸȽȶȾ ɛɚɓɎɚɗɔɗɌ ɚɢɑəɔɞɨ ɚɞɎɑɞ ɚɛɟɡɚɗɔ 

əɌ ɗɑɣɑəɔɑ Ɏɚ Ɏɝɑɡ ɝɗɟɣɌɫɡ. Ȯ 75% ɝɗɟɣɌɑɎ 

ɐɌəəɧɑ ȸȽȶȾ ɟɐɌɗɚɝɨ ɝɚɛɚɝɞɌɎɔɞɨ ɝɚ ɝɞɑɛɑ-

əɨɪ ɗɑɣɑɍəɚɏɚ ɛɌɞɚɘɚɜɠɚɓɌ, ɚɛɜɑɐɑɗɫɑɘɚɏɚ 

ɛɚ ɜɑɓɟɗɨɞɌɞɌɘ ɘɚɜɠɚɗɚɏɔɣɑɝɖɚɏɚ ɔɝɝɗɑɐɚ-

ɎɌəɔɫ ɛɚɗɟɣɑəəɚɏɚ ɚɛɑɜɌɢɔɚəəɚɏɚ ɘɌɞɑɜɔɌ-

ɗɌ. ȺɍɦɑɖɞɔɎəɧɑ ɜɑɓɟɗɨɞɌɞɧ ɍɧɗɔ ɛɚɗɟɣɑəɧ 

ɛɚɝɗɑ 3 ɖɟɜɝɚɎ əɑɚɌɐɦɪɎɌəɞəɚɕ ɡɔɘɔɚɞɑɜɌ-

ɛɔɔ.  

ȻɌɢɔɑəɞɧ ɝ ȮȻɃ-ɚɞɜɔɢɌɞɑɗɨəɧɘ ɚɜɚ-

ɠɌɜɔəɏɑɌɗɨəɧɘ ɜɌɖɚɘ ɝɚɝɞɌɎɔɗɔ ɚɝɚɍɟɪ 

ɏɜɟɛɛɟ ɍɚɗɨəɧɡ ɝ ɝɚɘəɔɞɑɗɨəɧɘ ɛɜɚɏəɚɓɚɘ, 

əɟɒɐɌɪɥɟɪɝɫ Ɏ ɚɛɞɔɘɔɓɌɢɔɔ ɌɗɏɚɜɔɞɘɌ ɗɑ-

ɣɑəɔɫ ɔ ɛɜɔɘɑəɑəɔɔ, Ɏɚɓɘɚɒəɚ, ɍɚɗɑɑ Ɍɏɜɑɝ-

ɝɔɎəɧɡ ɘɑɞɚɐɚɎ ɖɚəɝɑɜɎɌɞɔɎəɚɏɚ ɔ ɡɔɜɟɜɏɔ-

ɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ. 

ȳɌɖɗɪɣɑəɔɑ. 

Ȼɚ ɐɌəəɧɘ ɛɜɚɎɑɐɑəəɚɏɚ ɔɝɝɗɑɐɚɎɌ-

əɔɫ, ɟ ɛɌɢɔɑəɞɚɎ ɝɚ ɓɗɚɖɌɣɑɝɞɎɑəəɧɘɔ əɚɎɚ-

ɚɍɜɌɓɚɎɌəɔɫɘɔ ɛɚɗɚɝɞɔ ɜɞɌ ɔ ɜɚɞɚɏɗɚɞɖɔ, 

ɛɜɚɤɑɐɤɔɡ 2-3 ɖɟɜɝɌ əɑɚɌɐɦɪɎɌəɞəɚɕ ɡɔ-

ɘɔɚɞɑɜɌɛɔɔ (ȹɁȾ), ɛɚ ɐɌəəɧɘ ȸȽȶȾ ɜɑɏɔ-

ɝɞɜɔɜɚɎɌɗɔɝɨ ɜɌɓɗɔɣəɧɑ ɝɞɑɛɑəɔ ɎɧɜɌɒɑə-

əɚɝɞɔ ɖɗɔəɔɣɑɝɖɚɏɚ ɚɞɎɑɞɌ əɌ ɛɜɚɎɚɐɔɘɚɑ 

ɗɑɣɑəɔɑ. ȿ ɛɌɢɔɑəɞɚɎ ɛɜɔ ɛɜɚɎɑɐɑəɔɔ ɐɔɠ-

ɠɑɜɑəɢɔɜɚɎɌəəɚɏɚ ɌəɌɗɔɓɌ ɍɚɗɑɑ ɟɝɛɑɤəɚɑ 

ɖɚəɝɑɜɎɌɞɔɎəɚɑ ɗɑɣɑəɔɑ ɚɖɌɓɌɗɚɝɨ, Ɏ ɚɝəɚɎ-

əɚɘ, ɟ ɛɌɢɔɑəɞɚɎ ɝ ȮȻɃ-ɌɝɝɚɢɔɔɜɚɎɌəəɧɘ 

ɜɌɖɚɘ ɛɚɗɚɝɞɔ ɜɞɌ ɔ ɜɚɞɚɏɗɚɞɖɔ. 

ȻɌɢɔɑəɞɧ ɝ ȮȻɃ-ɚɞɜɔɢɌɞɑɗɨəɧɘ ɚɜɚ-

ɠɌɜɔəɏɑɌɗɨəɧɘ ɜɌɖɚɘ əɟɒɐɌɪɞɝɫ Ɏ ɚɛɞɔɘɔ-

ɓɌɢɔɔ ɌɗɏɚɜɔɞɘɌ ɗɑɣɑəɔɫ, ɛɜɔɘɑəɑəɔɔ, Ɏɚɓ-

ɘɚɒəɚ, ɍɚɗɑɑ ɌɏɜɑɝɝɔɎəɧɡ ɘɑɞɚɐɚɎ ɖɚəɝɑɜ-

ȾɌɍɗɔɢɌ ʈ1.     ȼɑɓɟɗɨɞɌɞɧ ɗɑɣɑəɔɫ ȹɁȾ ɛɚ ɐɌəəɧɘ ȸȽȶȾ ɔ ɝɞɑɛɑəɨɪ ɗɑɣɑɍəɚɏɚ 

ɛɌɞɚɘɚɜɠɚɓɌ ɛɚɝɗɑ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ.  
ʉʪʘʜʠʷ  

(ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʢʣʘʩʩʠʬʠʢʘʮʠʝʡ 

TNM ) 

ʈʝʟʫʣʴʪʘʪʳ ʅʍʊ ʩʦʛʣʘʩʥʦ RECIST 1.1 (Response Evaluation 

Criteria  In Solid Tumours) ʧʦ ʜʘʥʥʳʤ ʄʉʂʊ 

ʉʪʝʧʝʥʴ ʣʝʯʝʙʥʦʛʦ ʧʘʪʦʤʦʨʬʦ-

ʟʘ (ʧʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ɽ.ʌ. 

ʃʫʰʥʠʢʦʚʘ 1977) ʧʦʩʣʝ ʭʠʨʫʨ-

ʛʠʯʝʩʢʦʛʦ ʵʪʘʧʘ 

T2 ʇʦʣʥʘʷ ʨʝʛʨʝʩʩʠʷ (Complete Response - CR) ï 10 ʧʘʮʠʝʥʪʦʚ 

(72%) 

ʏʘʩʪʠʯʥʘʷ ʨʝʛʨʝʩʩʠʷ (Partial Response - PR) ï 2 ʧʘʮʠʝʥʪʘ (14%) 

ʇʨʦʛʨʝʩʩʠʷ (Progressive Disease - PD) ï 2 ʧʘʮʠʝʥʪʘ (14%) 

I ʩʪʝʧʝʥʴ ï 2 ʧʘʮʠʝʥʪʘ (14%) 

II  ʩʪʝʧʝʥʴ ï 2 ʧʘʮʠʝʥʪʘ (14%) 

IV ʩʪʝʧʝʥʴ ï 10 ʧʘʮʠʝʥʪʦʚ (72%) 

T3 ʉʪʘʙʠʣʠʟʘʮʠʷ (Stable Disease - SD) ï 2 ʧʘʮʠʝʥʪʘ (33%) 

ʏʘʩʪʠʯʥʘʷ ʨʝʛʨʝʩʩʠʷ (Partial Response - PR) ï 4 ʧʘʮʠʝʥʪʘ (67%) 

I ʩʪʝʧʝʥʴ ï 2 ʧʘʮʠʝʥʪʘ (33%) 

II  ʩʪʝʧʝʥʴ ï 4 ʧʘʮʠʝʥʪʘ (67%) 

 

T4 ʇʦʣʥʘʷ ʨʝʛʨʝʩʩʠʷ (Complete Response - CR) ï 2 ʧʘʮʠʝʥʪʘ (50%) 

ʏʘʩʪʠʯʥʘʷ ʨʝʛʨʝʩʩʠʷ (Partial Response - PR) ï 2 ʧʘʮʠʝʥʪʘ (50%) 

 

II  ʩʪʝʧʝʥʴ ï 2 ʧʘʮʠʝʥʪʘ (50%) 

IV ʩʪʝʧʝʥʴ ï2 ʧʘʮʠʝʥʪʘ (50%) 

ɺʩʝʛʦ ʇʦʣʥʘʷ ʨʝʛʨʝʩʩʠʷ (Complete Response - CR) ï 12 ʧʘʮʠʝʥʪʦʚ 

(50%) 

ʏʘʩʪʠʯʥʘʷ ʨʝʛʨʝʩʩʠʷ (Partial Response - PR) ï 8 ʧʘʮʠʝʥʪʘ (34%) 

ʉʪʘʙʠʣʠʟʘʮʠʷ (Stable Disease - SD) ï 2 ʧʘʮʠʝʥʪʘ (8%) 

ʇʨʦʛʨʝʩʩʠʷ (Progressive Disease - PD) ï 2 ʧʘʮʠʝʥʪʘ (8%) 

I ʩʪʝʧʝʥʴ ï 4 ʧʘʮʠʝʥʪʘ (16%) 

II  ʩʪʝʧʝʥʴ ï 8 ʧʘʮʠʝʥʪʘ (34%) 

IV ʩʪʝʧʝʥʴ ï 12 ʧʘʮʠʝʥʪʦʚ (50%) 
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ɎɌɞɔɎəɚɏɚ ɔ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ. 

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɘɟɗɨɞɔɝɛɔɜɌɗɨəɌɫ 

ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ (ȸȽȶȾ) ɫɎɗɫɑɞɝɫ 

ɎɧɝɚɖɚɩɠɠɑɖɞɔɎəɧɘ ɘɑɞɚɐɚɘ Ɏ ɚɢɑəɖɑ ɛɚɗ-

əɚɏɚ ɚɛɟɡɚɗɑɎɚɏɚ ɚɞɎɑɞɌ əɌ ɛɜɚɎɚɐɔɘɚɑ əɑɚ-

ɌɐɦɪɎɌəɞəɚɑ ɡɔɘɔɚɞɑɜɌɛɑɎɞɔɣɑɝɖɚɑ ɗɑɣɑəɔɑ, 

Ɍ ɞɌɖɒɑ Ɏ ɎɧɫɎɗɑəɔɔ ɚɝɞɌɞɚɣəɚɕ ɚɛɟɡɚɗɑɎɚɕ 

ɞɖɌəɔ ɛɚɓɎɚɗɫɑɞ ɛɚɎɧɝɔɞɨ ɩɠɠɑɖɞɔɎəɚɝɞɨ 

ɛɜɚɎɚɐɔɘɚɏɚ ɗɑɣɑəɔɫ.  

ȴɝɞɚɣəɔɖ ɠɔəɌəɝɔɜɚɎɌəɔɫ ɔ ɖɚə-

ɠɗɔɖɞ ɔəɞɑɜɑɝɚɎ. 

ȼɌɍɚɞɌ ɛɜɑɐɝɞɌɎɗɑəɌ Ɏ ɜɌɘɖɌɡ ɜɑɌɗɔɓɌ-

ɢɔɔ ȯɜɌəɞɌ ȻɜɑɓɔɐɑəɞɌ ȼɀ ɛɚ ɛɚɐɐɑɜɒɖɑ 

Ȯɑɐɟɥɑɕ əɌɟɣəɚɕ ɤɖɚɗɧ ȹɄ-599.2022.3 

çȹɑɔəɎɌɓɔɎəɧɑ ɠɟəɖɢɔɚəɌɗɨəɧɑ ɞɑɡəɚɗɚɏɔɔ 

ɗɟɣɑɎɚɕ ɘɑɐɔɢɔəɧ Ɏ ɝɖɜɔəɔəɏɑ, ɜɌəəɑɕ ɐɔɌ-

ɏəɚɝɞɔɖɑ, ɘɚəɔɞɚɜɔəɏɑ ɗɑɣɑəɔɫ ɔ ɖɚəɞɜɚɗɑ 

ɜɑɌɍɔɗɔɞɌɢɔɔ ɝɚɢɔɌɗɨəɚ ɓəɌɣɔɘɧɡ ɓɌɍɚɗɑ-

ɎɌəɔɕè (ȼɟɖɚɎɚɐɔɞɑɗɨ ȹ.Ƚ. ȽɑɜɚɎɌ).  

ȬɎɞɚɜɧ ɐɌəəɚɕ ɝɞɌɞɨɔ ɛɚɐɞɎɑɜɐɔɗɔ ɚɞ-

ɝɟɞɝɞɎɔɑ ɖɚəɠɗɔɖɞɌ ɔəɞɑɜɑɝɚɎ, ɚ ɖɚɞɚɜɧɡ 

əɑɚɍɡɚɐɔɘɚ ɝɚɚɍɥɔɞɨ. 
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ȶȺȹȿȽȹȺ-ȷȿɃȱȮȬɋ ȶȺȸȻɈɊȾȱȼȹȬɋ ȾȺȸȺȯȼȬɀȴɋ ȮȱȼɁȹȱȵ ɃȱȷɊȽȾȴ ȶȬȶ ȸȱȾȺȰ 

Ⱥɂȱȹȶȴ ɉɀɀȱȶȾȴȮȹȺȽȾȴ Ȼȼȴȸȱȹȱȹȴɋ ȯȱȷȱȮȺȵ ɀȺȼȸɇ ȬȿȾȺȻȷȬȳȸɇ Ȼȼȴ  

ȻȼȺȮȱȰȱȹȴȴ ȺȻȱȼȬɂȴȴ ȺȾȶȼɇȾɇȵ ȽȴȹȿȽ-ȷȴɀȾȴȹȯ 
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ɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. ȻɜɚɎɑɝɞɔ ɝɜɌɎəɔɞɑɗɨəɟɪ ɚɢɑəɖɟ ɩɠɠɑɖɞɔɎəɚɝɞɔ ɚɞɖɜɧɞɚɏɚ ɝɔəɟɝ-

ɗɔɠɞɔəɏɌ ɝ ɛɜɔɘɑəɑəɔɑɘ ɏɑɗɑɎɚɕ ɠɚɜɘɧ ɌɟɞɚɛɗɌɓɘɧ ɔ ɏɔɐɜɚɖɝɔɌɛɌɞɔɞɌ ɛɜɔ Ɍɞɜɚɠɔɔ 

ɖɚɝɞəɚɕ ɞɖɌəɔ əɌ ɚɝəɚɎɌəɔɔ ɜɑɓɟɗɨɞɌɞɚɎ ɖɚəɟɝəɚ-ɗɟɣɑɎɚɕ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ 

Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ, ɛɜɚɎɑɐɑəəɚɕ Ɏ ɐɔəɌɘɔɖɑ.  

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. ȹɌ ɍɌɓɑ ȻɑɜɎɚɏɚ ȸȯȸȿ ɔɘ. ȴ.ȸ. ȽɑɣɑəɚɎɌ ɔ ɝɞɚɘɌɞɚɗɚɏɔɣɑɝɖɚɕ 

ɖɗɔəɔɖɔ ɣɌɝɞəɚɏɚ ɛɜɚɠɔɗɫ ɝ 2020 ɛɚ 2022 ɏɏ. ɛɜɚɎɑɐɑəɚ ɛɜɚɐɚɗɨəɚɑ ɘɟɗɨɞɔɢɑəɞɜɚɎɚɑ ɜɌəɐɚɘɔ-

ɓɔɜɚɎɌəəɚɑ ɖɗɔəɔɣɑɝɖɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ Ɏ ɐɎɟɡ ɛɌɜɌɗɗɑɗɨəɧɡ ɏɜɟɛɛɌɡ (n=30), ɖɚɞɚɜɧɘ ɛɑɜɑɐ ɐɑə-

ɞɌɗɨəɚɕ ɔɘɛɗɌəɞɌɢɔɑɕ ɛɜɚɎɚɐɔɗɔ ɚɞɖɜɧɞɧɕ ɝɔəɟɝ-ɗɔɠɞɔəɏ ɛɚ ɛɚɖɌɓɌəɔɫɘ ɝ ɛɜɔɘɑəɑəɔɑ ɏɑɗɑ-

Ɏɚɕ ɠɚɜɘɧ ɌɟɞɚɛɗɌɓɘɧ (ɏɜɟɛɛɌ 1, n=15) ɔ ɖɝɑəɚɏɑəəɚɏɚ ɏɔɐɜɚɖɝɔɌɛɌɞɔɞɌ (ɏɜɟɛɛɌ 2, n=15). ȸɑ-

ɞɚɐɚɘ ɚɢɑəɖɔ ɖɌɣɑɝɞɎɌ ɚɝɞɑɚɜɑɏɑəɑɜɌɞɌ Ɏ ɚɍɗɌɝɞɔ ɚɛɑɜɌɢɔɔ ɫɎɗɫɗɌɝɨ ɖɚəɟɝəɚ-ɗɟɣɑɎɌɫ ɖɚɘɛɨɪ-

ɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ Ɏ ɐɔəɌɘɔɖɑ (ɐɚ ɚɛɑɜɌɢɔɔ, Ɏ ɐɑəɨ ɚɛɑɜɌɢɔɔ, ɣɑɜɑɓ 6 ɔ 12 

ɘɑɝɫɢɑɎ), Ɏ ɡɚɐɑ ɖɚɞɚɜɚɕ ɔɓɘɑɜɫɗɔ Ɏɧɝɚɞɟ ɌɗɨɎɑɚɗɫɜəɚɏɚ ɏɜɑɍəɫ ɔ ɟɝɜɑɐəɑəəɟɪ ɛɗɚɞəɚɝɞɨ ɖɚɝɞ-

əɚɕ ɞɖɌəɔ ɔɗɔ ɚɝɞɑɚɜɑɏɑəɑɜɌɞɌ. ȽɞɌɞɔɝɞɔɣɑɝɖɟɪ ɚɍɜɌɍɚɞɖɟ ɐɌəəɧɡ ɛɜɚɎɚɐɔɗɔ ɝ ɛɚɘɚɥɨɪ ɛɜɚ-

ɏɜɌɘɘɧ RStudio ɔ ɘɑɞɚɐɚɎ ɛɌɜɌɘɑɞɜɔɣɑɝɖɚɕ ɔ əɑɛɌɜɌɘɑɞɜɔɣɑɝɖɚɕ ɝɞɌɞɔɝɞɔɖɔ ɛɚɝɗɑ ɛɜɚɎɑɜɖɔ 

əɚɜɘɌɗɨəɚɝɞɔ ɜɌɝɛɜɑɐɑɗɑəɔɫ Ɏɧɍɚɜɚɖ. ȽɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɧɘɔ ɜɑɓɟɗɨɞɌɞɧ ɝɣɔɞɌɗɔ ɛɜɔ ɐɚ-

ɝɞɚɎɑɜəɚɝɞɔ əɑ ɘɑəɑɑ 95%. 

ȼɑɓɟɗɨɞɌɞɧ.   Ȯ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɘ ɛɑɜɔɚɐɑ əɑ ɍɧɗɚ ɎɧɫɎɗɑəɚ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɧɡ 

ɜɌɓɗɔɣɔɕ ɘɑɒɐɟ ɏɜɟɛɛɌɘɔ ɛɚ Ɏɧɝɚɞɑ ɌɗɨɎɑɚɗɫɜəɚɏɚ ɏɜɑɍəɫ ɔ ɛɗɚɞəɚɝɞɔ ɚɝɞɑɚɜɑɏɑəɑɜɌɞɌ Ɏ ɚɍɗɌ-

ɝɞɔ ɛɜɚɎɑɐɑəəɚɏɚ ɚɞɖɜɧɞɚɏɚ ɝɔəɟɝ-ɗɔɠɞɔəɏɌ əɌ ɖɌɖɚɘ-ɗɔɍɚ ɝɜɚɖɑ əɌɍɗɪɐɑəɔɫ (p>0,05), ɚɐəɌɖɚ 

ɟɎɑɗɔɣɑəɔɑ ɛɗɚɞəɚɝɞɔ ɖɚɝɞəɚɕ ɞɖɌəɔ (ɚɝɞɑɚɜɑɏɑəɑɜɌɞɌ) ɔ Ɏɧɝɚɞɧ ɌɗɨɎɑɚɗɫɜəɚɏɚ ɏɜɑɍəɫ ɝ ɝɚɡɜɌ-

əɑəɔɑɘ ɝɞɌɍɔɗɨəɧɡ ɛɚɖɌɓɌɞɑɗɑɕ Ɏ ɚɍɑɔɡ ɏɜɟɛɛɌɡ Ɏ ɞɑɣɑəɔɑ Ɏɝɑɏɚ ɝɜɚɖɌ əɌɍɗɪɐɑəɔɫ (1 ɏɚɐ) ɍɧɗɔ 

ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɧɘɔ (p<0,05). 

ȳɌɖɗɪɣɑəɔɑ. ȼɑɓɟɗɨɞɌɞɧ ɛɜɚɎɑɐɑəəɚɕ ɖɚəɟɝəɚ-ɗɟɣɑɎɚɕ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ 

Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ Ɏ ɚɍɗɌɝɞɔ ɛɜɚɎɑɐɑəəɚɏɚ ɚɞɖɜɧɞɚɏɚ ɝɔəɟɝ-ɗɔɠɞɔəɏɌ, ɖɌɖ ɝ ɛɜɔɘɑəɑəɔɑɘ ɏɑɗɑ-

Ɏɚɕ ɠɚɜɘɧ ɌɟɞɚɛɗɌɓɘɧ, ɞɌɖ ɔ ɖɝɑəɚɏɑəəɚɏɚ ɏɔɐɜɚɖɝɔɌɛɌɞɔɞɌ, ɛɚɐɞɎɑɜɐɔɗɔ ɛɚɗɟɣɑəɔɑ ɚɝɞɑɚɜɑ-

ɏɑəɑɜɌɞɌ, ɐɚɝɞɌɞɚɣəɚɏɚ ɖɌɖ ɛɚ Ɏɧɝɚɞɑ ɌɗɨɎɑɚɗɫɜəɚɏɚ ɏɜɑɍəɫ, ɞɌɖ ɔ ɛɚ ɛɗɚɞəɚɝɞɔ ɖɚɝɞəɚɕ ɞɖɌəɔ 

ɐɗɫ ɐɌɗɨəɑɕɤɑɕ ɐɑəɞɌɗɨəɚɕ ɔɘɛɗɌəɞɌɢɔɔ ɔ ɑɑ ɟɝɛɑɤəɚɝɞɔ.  

Ⱥɍɝɟɒɐɑəɔɑ. Ȼɜɔɘɑəɑəɔɑ ɘɑɞɚɐɚɎ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ, ɚɝɚɍɑəəɚ ɘɑɞɚɐɚɎ ɖɚɘɛɨɪɞɑɜ-

əɚɕ ɞɚɘɚɏɜɌɠɔɔ ɔ ɘɟɗɨɞɔɝɛɔɜɌɗɨəɚɕ ɞɚɘɚɏɜɌɠɔɔ ɝ 3D-ɜɑɖɚəɝɞɜɟɖɢɔɑɕ,   ɛɚɓɎɚɗɫɑɞ ɐɚɝɞɚɎɑɜəɚ 

ɚɢɑəɔɞɨ ɝɚɝɞɚɫəɔɑ ɖɚɝɞəɚɕ ɝɞɑəɖɔ, ɚɛɜɑɐɑɗɔɞɨ ɛɗɚɞəɚɝɞɨ, ɐɗɔəɟ ɔ ɤɔɜɔəɟ ɌɗɨɎɑɚɗɫɜəɚɏɚ ɏɜɑɍ-

əɫ ɔ ɚɝɞɑɚɜɑɏɑəɑɜɌɞɌ, ɝɚɝɞɚɫəɔɑ ɝɗɔɓɔɝɞɚɕ ɚɍɚɗɚɣɖɔ ɛɌɓɟɡɔ ɖɌɖ ɛɜɔ ɛɗɌəɔɜɚɎɌəɔɔ ɚɞɖɜɧɞɚɏɚ 

ɝɔəɟɝ-ɗɔɠɞɔəɏɌ, ɞɌɖ ɔ ɛɜɔ ɚɢɑəɖɑ ɑɏɚ ɜɑɓɟɗɨɞɌɞɚɎ. ȭɗɌɏɚɐɌɜɫ ɜɑəɞɏɑəɌəɌɞɚɘɔɣɑɝɖɚɕ ɐɔɌɏəɚ-

ɝɞɔɖɑ, ɛɚɫɎɔɗɌɝɨ Ɏɚɓɘɚɒəɚɝɞɨ ɎɧɍɜɌɞɨ ɚɛɞɔɘɌɗɨəɧɕ ɘɌɞɑɜɔɌɗ ɐɗɫ ɛɜɚɎɑɐɑəɔɫ ɐɌəəɚɏɚ ɎɔɐɌ 

ɚɛɑɜɌɞɔɎəɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ, Ɏ ɞɚɘ ɣɔɝɗɑ ɟ ɛɌɢɔɑəɞɚɎ ɝɚ ɝɗɚɒəɧɘɔ ɞɚɛɚɏɜɌɠɚ-

ɌəɌɞɚɘɔɣɑɝɖɔɘɔ ɚɝɚɍɑəəɚɝɞɫɘɔ ɝɞɜɚɑəɔɫ Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ. 
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CONE-BEAM COMPUTED TOMOGRAPHY OF MAXILLA AS A METHOD FOR ASSESSING 

THE EFFICIENCY OF AUTOPLASMA GEL FORM USE DURING OPEN SINUS LIFTING 
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urpose.  Comparative evaluation of the effectiveness of open sinus lifting using the gel form 

of auto plasma and hydroxyapatite in bone tissue atrophy based on the results of cone -

beam computed tomography of the upper jaw, carried out in dynamics.  

Materials and methods.  In the hospital of the I.M. Sechenov First Moscow State Medical 

University and a pr ivate dental clinic from 2020 to 2022 a prospective multi centre randomized clini-

cal trial was conducted in two parallel groups (N=30), which underwent open sinus lifting before den-

tal implantation according to indications using the gel form of auto plasma  (group 1, n=15) and xen-

ogenic hydroxyapatite (group 2, n=15). The method for assessing the quality of osteoregenerate in the 

surgical area was cone -beam computed tomography of the maxilla with follow -up (before surgery, 

immediately after one, after 6 and 12 months), during which the height of the alveolar ridge and the 

average density of bone tissue or osteoregenerate were measured. Statistical data processing was 

performed using the RStudio program and methods of parametric and nonparametric statistics af ter 

checking the distribution normality. The results were considered statistically significant if the proba-

bility was not less than 95%.  

Results.  In the postoperative period, there were no statistically significant differences between 

the groups in terms o f the height of the alveolar ridge and the density of the osteoregenerate in the 

area of open sinus lifting at any period of observation (p>0,05), however, an increase in bone density 

(osteoregenerate) and height of the alveolar ridge with the stable param eters in both groups during 

the entire follow -up period (12 months) were statistically significant (p<0,05).  

Discussion.  The use of radiological diagnostic methods, especially computed tomography and 

multislice tomography with 3D reconstruction, allows to reliably assess of the bone wall condition, 

determine the density, length, and width of the alveolar ridge and osteoregenerate, the state of the 

sinus mucosa both when planning an open sinus lift and when evaluating its results. Due to radio-

logical anatomi cal diagnostics, it became possible to choose the optimal material for this type of sur-

gical intervention, including in patients with complex topographic and anatomical features of the 

upper jaw structure.   

Conclusion.  The results of the cone -beam compute d tomography of the maxilla in the area of 

the open sinus lift, both using the gel form of auto plasma and xenogenic hydroxyapatite, confirmed 

the receipt of osteoregenerate, sufficient both in terms of the height of the alveolar ridge and in bone 

density for further dental implantation and its success.  

 

Keywords: cone-beam computed tomography, dental implantation, sinus lifting, auto plasma, 

bone loss, maxilla.  
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ɝɚɎɜɑɘɑəəɚɕ ɖɗɔəɔɣɑɝɖɚɕ ɛɜɌɖɞɔ-

ɖɑ ɌəɌɞɚɘɚ-ɞɚɛɚɏɜɌɠɔɣɑɝɖɔɑ ɟɝɗɚ-

Ɏɔɫ ɐɚɝɞɌɞɚɣəɚɏɚ ɚɍɦɑɘɌ ɖɚɝɞəɚɕ 

ɞɖɌəɔ ɣɑɗɪɝɞɑɕ ɛɚ ɤɔɜɔəɑ ɔ Ɏɧɝɚ-

ɞɑ ɎɝɞɜɑɣɌɪɞɝɫ ɖɜɌɕəɑ ɜɑɐɖɚ. Ƀɞɚ-

ɍɧ ɐɚɝɞɔɣɨ  Ɏɧɝɚɖɔɡ ɛɚɗɚɒɔɞɑɗɨəɧɡ ɜɑɓɟɗɨ-

ɞɌɞɚɎ ɐɑəɞɌɗɨəɚɕ ɔɘɛɗɌəɞɌɢɔɔ ɛɜɔ ɛɚɞɑɜɑ 

ɓɟɍɚɎ əɑɚɍɡɚɐɔɘɚ ɚɍɑɝɛɑɣɔɞɨ ɐɚɝɞɌɞɚɣəɧɕ 

ɚɍɦɑɘ ɖɚɝɞəɚɕ ɞɖɌəɔ ɣɑɗɪɝɞɑɕ ɛɚ ɤɔɜɔəɑ ɔ 

Ɏɧɝɚɞɑ. ȾɌɖɚɕ ɛɚɐɡɚɐ ɛɚɓɎɚɗɫɑɞ Ɏɧɛɚɗəɫɞɨ 

ɚɛɑɜɌɞɔɎəɚɑ ɎɘɑɤɌɞɑɗɨɝɞɎɚ ɛɚ ɝɞɌəɐɌɜɞəɚ-

ɘɟ ɛɜɚɞɚɖɚɗɟ. 

ȶ ɛɜɔɣɔəɌɘ Ɍɞɜɚɠɔɔ Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ 

ɘɚɒəɚ ɚɞəɑɝɞɔ ɝɗɑɐɟɪɥɔɑ ɠɌɖɞɚɜɧ: əɌɗɔɣɔɑ 

ɟɓɖɔɡ ɌɗɨɎɑɚɗɫɜəɧɡ ɐɟɏ, ɝəɔɒɑəɔɑ Ɏɧɝɚɞɧ ɔ 

ɤɔɜɔəɧ ɌɗɨɎɑɚɗɫɜəɚɏɚ ɚɞɜɚɝɞɖɌ Ɏɑɜɡəɑɕ ɣɑ-

ɗɪɝɞɔ ɔɓ-ɓɌ ɛɜɑɐɤɑɝɞɎɟɪɥɑɏɚ ɟɐɌɗɑəɔɫ ɓɟ-

ɍɚɎ, əɚɤɑəɔɫ ɓɟɍəɧɡ ɛɜɚɞɑɓɚɎ, Ɍ ɞɌɖɒɑ ɛɚ-

ɒɔɗɚɏɚ ɔɗɔ ɝɞɌɜɣɑɝɖɚɏɚ ɎɚɓɜɌɝɞɌ ɛɌɢɔɑəɞɚɎ 

ɔ əɌɗɔɣɔɫ ɚɍɥɑɝɚɘɌɞɔɣɑɝɖɔɡ ɓɌɍɚɗɑɎɌəɔɕ. 

ȽɚɎɚɖɟɛəɚɝɞɨ Ɏɧɤɑɛɑɜɑɣɔɝɗɑəəɧɡ ɠɌɖɞɚɜɚɎ 

ɓəɌɣɔɞɑɗɨəɚ ɓɌɞɜɟɐəɫɑɞ ɛɜɚɢɑɝɝ ɝɞɚɘɌɞɚɗɚ-

ɏɔɣɑɝɖɚɕ ɜɑɌɍɔɗɔɞɌɢɔɔ ɛɌɢɔɑəɞɚɎ [1]. 

Ȭɞɜɚɠɔɫ ɖɚɝɞəɚɕ ɞɖɌəɔ ɣɑɗɪɝɞɑɕ ɔɘɑɑɞ 

ɝɑɜɨɑɓəɧɑ ɛɚɝɗɑɐɝɞɎɔɫ, Ɏ ɜɑɓɟɗɨɞɌɞɑ ɖɚɞɚɜɧɡ 

ɘɚɒɑɞ ɛɜɚɔɓɚɕɞɔ ɖɌɖ ɛɚɗəɚɑ ɔɝɣɑɓəɚɎɑəɔɑ 

ɌɗɨɎɑɚɗɫɜəɧɡ ɚɞɜɚɝɞɖɚɎ, ɞɌɖ ɔ ɣɌɝɞɔɣəɌɫ 

Ɍɞɜɚɠɔɫ ɍɌɓɌɗɨəɧɡ ɚɞɐɑɗɚɎ ɣɑɗɪɝɞɑɕ [2].  Ȯ 

ɜɑɓɟɗɨɞɌɞɑ ɩɞɚɏɚ Ɏ ɛɚɗɚɝɞɔ ɜɞɌ ɔ ɣɑɗɪɝɞəɚ-

ɗɔɢɑɎɚɕ ɚɍɗɌɝɞɔ ɔɓɘɑəɫɑɞɝɫ ɝɚɚɞəɚɤɑəɔɑ 

ɌɗɨɎɑɚɗɫɜəɧɡ ɚɞɜɚɝɞɖɚɎ Ɏ ɍɚɖɚɎɧɡ ɚɞɐɑɗɌɡ 

ɣɑɗɪɝɞɑɕ, ɠɚɜɘɔɜɟɑɞɝɫ ɎɚɓɜɌɝɞəɚɑ ɛɜɚɏɑəɔ-

ɣɑɝɖɚɑ ɝɚɚɞəɚɤɑəɔɑ ɣɑɗɪɝɞɑɕ [3].  Ȯ ɟɝɗɚɎɔ-

ɫɡ ɛɚɗəɚɏɚ ɚɞɝɟɞɝɞɎɔɫ ɓɟɍɚɎ ɛɚɞɑɜɫ ɖɚɝɞɔ 

ɘɚɒɑɞ ɐɚɝɞɔɣɨ 65% ɔ Ɏɧɤɑ.  ȶɚɝɞəɌɫ ɘɌɝɝɌ 

ɏɟɍɣɌɞɚɏɚ ɝɗɚɫ əɌɣɔəɌɑɞ ɟɘɑəɨɤɌɞɨɝɫ ɝ Ɏɚɓ-

ɜɌɝɞɌ 25-30 ɗɑɞ, ɛɜɔɣɑɘ ɟ ɒɑəɥɔə ɚəɌ ɞɑɜɫ-

ɑɞɝɫ ɛɚɣɞɔ Ɏ ɐɎɌ ɜɌɓɌ ɍɧɝɞɜɑɑ ð əɌ 2-3% ɓɌ 

ɏɚɐ, Ɍ ɟ ɘɟɒɣɔə ɛɜɔɘɑɜəɚ əɌ 1% ɓɌ ɏɚɐ. Ȼɚ 

ɜɑɓɟɗɨɞɌɞɌɘ ɘɔɜɚɎɧɡ ɔɝɝɗɑɐɚɎɌəɔɕ ɚɍɥɑɑ 

ɖɚɗɔɣɑɝɞɎɚ ɛɌɢɔɑəɞɚɎ ɝ Ɍɐɑəɞɔɑɕ Ɏɚ Ɏɝɑɘ 

ɘɔɜɑ ɖɚɗɑɍɗɑɞɝɫ ɚɞ 7% ɐɚ 69%, Ɏ ɓɌɎɔɝɔɘɚ-

ɝɞɔ ɚɞ ɝɞɜɌəɧ [4]. ȺɝəɚɎəɧɘɔ ɛɜɔɣɔəɌɘɔ 

ɛɚɞɑɜɔ ɓɟɍɚɎ ɫɎɗɫɪɞɝɫ ɓɌɍɚɗɑɎɌəɔɫ ɛɌɜɚɐɚə-

ɞɌ ɔ ɖɌɜɔɑɝ. ȾɌɖɒɑ əɌ ɛɚɗəɚɑ ɔɗɔ ɣɌɝɞɔɣəɚɑ 

ɚɞɝɟɞɝɞɎɔɑ ɓɟɍɚɎ Ɏɗɔɫɪɞ ɞɌɖɔɑ ɠɌɖɞɚɜɧ, ɖɌɖ 

ɐɑɠɔɢɔɞ ɛɔɞɌɞɑɗɨəɧɡ ɎɑɥɑɝɞɎ, ɚɜɚɠɌɢɔɌɗɨ-

əɌɫ ɍɚɗɨ ɔ ɛɗɚɡɚɕ ɛɝɔɡɚɝɚɢɔɌɗɨəɧɕ ɝɞɌɞɟɝ.  

ȶ 70 ɏɚɐɌɘ ɚɍɥɌɫ ɛɚɞɑɜɫ ɖɚɝɞəɚɕ ɘɌɝ-

ɝɧ Ɏ ɝɜɑɐəɑɘ ɝɚɝɞɌɎɗɫɑɞ 35-40% [5]. Ȯ ɝɗɟɣɌɑ 

ɚɞɝɟɞɝɞɎɔɫ ɓɟɍɚɎ ɛɜɚɔɝɡɚɐɔɞ ɜɌɝɛɜɑɐɑɗɑəɔɑ 

ɒɑɎɌɞɑɗɨəɚɏɚ ɐɌɎɗɑəɔɫ, ɞɚ ɑɝɞɨ əɑ əɌ ɖɚɝɞɨ Ɏ 

ɢɑɗɚɘ, Ɍ əɌ ɑɑ ɛɚɎɑɜɡəɚɝɞɨ (Ɍɞɜɚɠɔɫ ɚɞ ɐɌɎ-

ɗɑəɔɫ) [6]. ɉɞɚ Ɏɗɑɣɑɞ ɓɌ ɝɚɍɚɕ ɝəɔɒɑəɔɑ ɞɚ-

əɟɝɌ ɛɑɜɔɠɑɜɔɣɑɝɖɔɡ ɝɚɝɟɐɚɎ, ɎɚɓəɔɖəɚɎɑ-

əɔɑ Ɏɑəɚɓəɚɏɚ ɓɌɝɞɚɫ [7]. ɉɞɚ ɚɓəɌɣɌɑɞ, ɣɞɚ Ɏ 

ɚɍɗɌɝɞɔ ɚɞɝɟɞɝɞɎɟɪɥɔɡ ɓɟɍɚɎ ɟɘɑəɨɤɌɑɞɝɫ 

ɩɠɠɑɖɞɔɎəɚɝɞɨ ɠɟəɖɢɔɚəɔɜɚɎɌəɔɫ ɝɚɝɟɐɚɎ 

[8]. ȶɌɣɑɝɞɎɚ ɒɔɓəɔ ɛɌɢɔɑəɞɚɎ ɜɑɓɖɚ ɝəɔɒɌ-

ɑɞɝɫ, əɌɜɟɤɌɑɞɝɫ ɒɑɎɌɞɑɗɨəɌɫ ɠɟəɖɢɔɫ, 

ɜɌɓɎɔɎɌɪɞɝɫ Ɍɜɞɔɖɟɗɫɢɔɚəəɧɑ əɌɜɟɤɑəɔɫ, 

ɎɚɓəɔɖɌɑɞ ɘɧɤɑɣəɚ-ɝɟɝɞɌɎəɌɫ ɐɔɝɠɟəɖɢɔɫ, 

Ɍ ɞɌɖɒɑ ɓɌɍɚɗɑɎɌəɔɫ ɛɌɜɚɐɚəɞɌ [9]. 

Ȼɜɔ Ɍɞɜɚɠɔɔ Ɏ 25% ɝɗɟɣɌɑɎ ɔɓɘɑəɫɑɞɝɫ 

ɛɚɗɚɒɑəɔɑ ɟɓɐɑɣɑɖ ɏɟɍ ɔ ɫɓɧɖɌ [10], ɟ 80-94% 

ɍɚɗɨəɧɡ ɓəɌɣɔɞɑɗɨəɚ ɟɘɑəɨɤɌɑɞɝɫ ɏɗɟɍɔəɌ 

ɔɗɔ ɛɚɗəɚɝɞɨɪ ɚɞɝɟɞɝɞɎɟɑɞ ɛɜɑɐɐɎɑɜɔɑ ɛɚɗɚ-

ɝɞɔ ɜɞɌ [11]. 

Ȼɑɜɑɣɔɝɗɑəəɧɑ Ɏɧɤɑ ɌəɌɞɚɘɔɣɑɝɖɔɑ 

ɛɚɝɗɑɐɝɞɎɔɫ Ɍɐɑəɞɔɔ ɝɚɓɐɌɪɞ ɐɗɫ ɍɚɗɨəɚɏɚ 

ɘəɚɒɑɝɞɎɚ ɛɜɚɍɗɑɘ, ɖɚɞɚɜɧɑ ɜɑɤɔɞɨ ɞɜɌɐɔ-

ɢɔɚəəɧɘɔ ɘɑɞɚɐɌɘɔ ɚɜɞɚɛɑɐɔɣɑɝɖɚɕ ɝɞɚɘɌ-

ɞɚɗɚɏɔɔ ɐɚɝɞɔɣɨ əɑ ɟɐɌɑɞɝɫ [12]. ȼɑɤɑəɔɑ 

ɛɜɚɍɗɑɘɧ ɠɔɖɝɌɢɔɔ ɛɜɚɞɑɓɚɎ ɞɌɖɒɑ ɝɎɫɓɌəɚ 

ɝɚ ɝɞɑɛɑəɨɪ Ɍɞɜɚɠɔɔ ɌɗɨɎɑɚɗɫɜəɚɏɚ ɚɞɜɚɝɞɖɌ 

Ɏɑɜɡəɑɕ ɔ ɌɗɨɎɑɚɗɫɜəɚɕ ɣɌɝɞɔ əɔɒəɑɕ ɣɑɗɪ-

ɝɞɑɕ, Ɍ ɞɌɖɒɑ ɝɚɝɞɚɫəɔɑɘ ɘɫɏɖɔɡ ɞɖɌəɑɕ 

ɟɖɌɓɌəəɧɡ ɚɍɗɌɝɞɑɕ.  

ȶɗɔəɔɣɑɝɖɌɫ ɖɌɜɞɔəɌ ɟɝɟɏɟɍɗɫɑɞɝɫ əɑ 

ɞɚɗɨɖɚ Ɍɞɜɚɠɔɑɕ Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ, əɚ ɔ ɞɑɘ, 

ɣɞɚ Ɏ ɍɚɗɨɤɔəɝɞɎɑ ɝɗɟɣɌɑɎ ɚəɌ ɫɎɗɫɑɞɝɫ əɑ-

ɜɌɎəɚɘɑɜəɚɕ. ȾɌɖ ȴ.Ȭ. ȯɌɗɫɛɔə Ɏ 2010 ɏɚɐɟ Ɏ 

ɝɎɚɑɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɚɛɜɑɐɑɗɔɗ, ɣɞɚ ɜɌɎəɚ-

ɘɑɜəɌɫ Ɍɞɜɚɠɔɫ ɎɝɞɜɑɣɌɑɞɝɫ Ɏɝɑɏɚ ɗɔɤɨ ɟ 

7,3% ɍɚɗɨəɧɡ, 92,7% ɛɌɢɔɑəɞɚɎ ɔɘɑɪɞ əɑ-

ɜɌɎəɚɘɑɜəɟɪ. ɉɞɚɞ ɠɌɖɞ ɞɌɖɒɑ ɍɧɗ ɛɚɐ-

ɞɎɑɜɒɐɑə ȴ.Ɋ. ȷɑɍɑɐɑəɖɚ [13, 14]. 

ȹɑɝɘɚɞɜɫ əɌ ɘəɚɒɑɝɞɎɚ ɘɌɞɑɜɔɌɗɚɎ, 

ɛɜɔɘɑəɫɑɘɧɡ ɐɗɫ ɓɌɛɚɗəɑəɔɫ ɖɚɝɞəɚɕ ɛɚɗɚ-

ɝɞɔ ɛɜɔ ɛɜɚɎɑɐɑəɔɔ ɚɞɖɜɧɞɚɏɚ ɝɔəɟɝ-

ɗɔɠɞɔəɏɌ, ɚɐəɔɘ ɔɓ ɚɝəɚɎəɧɡ ɘɑɞɚɐɚɎ ɚɢɑə-

ɖɔ ɩɠɠɑɖɞɔɎəɚɝɞɔ ɛɜɚɎɑɐɑəəɚɏɚ ɚɛɑɜɌɞɔɎ-

əɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ ɚɝɞɌɑɞɝɫ ɖɚəɟɝəɚ-

ɗɟɣɑɎɌɫ ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ. 

ɂɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ.  

ȻɜɚɎɑɐɑəɔɑ ɝɜɌɎəɔɞɑɗɨəɚɕ ɚɢɑəɖɔ ɩɠ-

ɠɑɖɞɔɎəɚɝɞɔ ɚɞɖɜɧɞɚɏɚ ɝɔəɟɝ-ɗɔɠɞɔəɏɌ ɝ 

ɛɜɔɘɑəɑəɔɑɘ ɏɑɗɑɎɚɕ ɠɚɜɘɧ ɌɟɞɚɛɗɌɓɘɧ ɔ 

ɏɔɐɜɚɖɝɔɌɛɌɞɔɞɌ ɛɜɔ Ɍɞɜɚɠɔɔ ɖɚɝɞəɚɕ ɞɖɌ-

əɔ   əɌ    ɚɝəɚɎɌəɔɔ    ɜɑɓɟɗɨɞɌɞɚɎ    ɖɚəɟɝəɚ- 
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ɗɟɣɑɎɚɕ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ Ɏɑɜɡəɑɕ 

ɣɑɗɪɝɞɔ, ɛɜɚɎɑɐɑəəɚɕ Ɏ ɐɔəɌɘɔɖɑ.  

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ.  

ȹɌ ɍɌɓɑ ɖɌɠɑɐɜɧ ɡɔɜɟɜɏɔɣɑɝɖɚɕ ɝɞɚɘɌ-

ɞɚɗɚɏɔɔ ȻɑɜɎɚɏɚ ȸȯȸȿ ɔɘ. ȴ.ȸ. ȽɑɣɑəɚɎɌ ɔ 

ɝɞɚɘɌɞɚɗɚɏɔɣɑɝɖɚɕ ɖɗɔəɔɖɔ ɣɌɝɞəɚɏɚ ɛɜɚɠɔ-

ɗɫ çȭɑɗɨɞɌȹɚɎɌè ɝ 2020 ɛɚ 2022 ɏɏ. ɛɜɚɎɑɐɑəɚ 

ɛɜɚɐɚɗɨəɚɑ ɘɟɗɨɞɔɢɑəɞɜɚɎɚɑ ɜɌəɐɚɘɔɓɔɜɚ-

ɎɌəəɚɑ ɖɗɔəɔɣɑɝɖɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ Ɏ ɐɎɟɡ ɛɌ-

ɜɌɗɗɑɗɨəɧɡ ɏɜɟɛɛɌɡ. ȭɧɗɚ ɛɜɚɗɑɣɑəɚ 40 ɛɌ-

ɢɔɑəɞɚɎ (17 ɘɟɒɣɔə ɔ 23 ɒɑəɥɔəɧ) ɝ ɛɚɞɑ-

ɜɑɕ ɓɟɍɚɎ əɌ Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ əɌ ɠɚəɑ Ɍɞɜɚ-

ɠɔɔ ɌɗɨɎɑɚɗɫɜəɚɏɚ ɏɜɑɍəɫ Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ, 

ɖɚɞɚɜɧɘ ɛɑɜɑɐ ɐɑəɞɌɗɨəɚɕ ɔɘɛɗɌəɞɌɢɔɑɕ 

ɛɜɚɎɚɐɔɗɔ ɚɞɖɜɧɞɧɕ ɝɔəɟɝ-ɗɔɠɞɔəɏ. Ȯɚɓ-

ɜɌɝɞ ɎɌɜɨɔɜɚɎɌɗ ɚɞ 28 ɐɚ 65 ɗɑɞ, ɝɜɑɐəɔɕ ɝɚ-

ɝɞɌɎɔɗ 46,3Ñ13,6 ɗɑɞ. Ȼɚɝɗɑ ɐɚɚɍɝɗɑɐɚɎɌəɔɫ 

ɔ ɝɌəɌɢɔɔ ɛɚɗɚɝɞɔ ɜɞɌ ɛɌɢɔɑəɞɌɘ ɍɧɗɌ Ɏɧ-

ɛɚɗəɑəɌ ɚɛɑɜɌɢɔɫ ɝɔəɟɝ-ɗɔɠɞɔəɏ  ɝ ɚɐəɚɘɚ-

ɘɑəɞəɚɕ (13 ɛɌɢɔɑəɞɚɎ  ╖  33,3%) ɔ ɚɞɝɜɚɣɑə-

əɚɕ (27 ɛɌɢɔɑəɞɚɎ  ╖  66,7%) ɐɑəɞɌɗɨəɚɕ ɔɘ-

ɛɗɌəɞɌɢɔɑɕ.  

Ȯ ɝɚɚɞɎɑɞɝɞɎɔɔ ɝ ɖɜɔɞɑɜɔɫɘɔ Ɏɖɗɪɣɑ-

əɔɫ, əɑ Ɏɖɗɪɣɑəɔɫ ɔ ɔɝɖɗɪɣɑəɔɫ Ɏ ɔɝɝɗɑɐɚ-

ɎɌəɔɑ Ɏɚɤɗɔ 30 ɛɌɢɔɑəɞɚɎ (100%). 

ȴɝɝɗɑɐɚɎɌəɔɑ ɍɧɗɚ ɛɜɚɎɑɐɑəɚ ɝ ɟɣɑɞɚɘ 

ɝɚɚɞɎɑɞɝɞɎɔɫ Ɂɑɗɨɝɔəɝɖɚɕ ɐɑɖɗɌɜɌɢɔɔ ɔ 

ɚɐɚɍɜɑəɚ ɗɚɖɌɗɨəɧɘ ɩɞɔɣɑɝɖɔɘ ɖɚɘɔɞɑɞɚɘ 

ȽɑɣɑəɚɎɝɖɚɏɚ ȿəɔɎɑɜɝɔɞɑɞɌ (ɛɜɚɞɚɖɚɗ ʈ34 ╖ 

20 ɚɞ 09.12.2020).  

ȶɜɔɞɑɜɔɔ Ɏɖɗɪɣɑəɔɫ ɛɌɢɔɑəɞɚɎ Ɏ ɔɝ-

ɝɗɑɐɚɎɌəɔɑ: 

- ɎɚɓɜɌɝɞ ɝɞɌɜɤɑ 18 ɗɑɞ, 

- ɛɚɞɑɜɫ ɓɟɍɚɎ əɌ Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ ɛɜɔ 

Ɍɞɜɚɠɔɔ Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ ɛɜɔ əɑɚɍɡɚɐɔɘɚ-

ɝɞɔ ɛɜɚɎɑɐɑəɔɫ ɚɞɖɜɧɞɚɏɚ ɝɔəɟɝ-ɗɔɠɞɔəɏɌ 

(ɎɧɝɚɞɌ ɌɗɨɎɑɚɗɫɜəɚɏɚ ɏɜɑɍəɫ 4 ɘɘ ɔ ɘɑəɑɑ), 

- ɝɚɏɗɌɝɔɑ əɌ ɟɣɌɝɞɔɑ Ɏ ɔɝɝɗɑɐɚɎɌəɔɔ (Ɏ 

ɟɝɞəɚɕ ɔ ɛɔɝɨɘɑəəɚɕ ɠɚɜɘɑ). 

ȶɜɔɞɑɜɔɔ əɑɎɖɗɪɣɑəɔɫ ɛɌɢɔɑəɞɚɎ Ɏ 

ɔɝɝɗɑɐɚɎɌəɔɑ: 

-ɎɚɓɜɌɝɞ ɘɗɌɐɤɑ 18 ɗɑɞ, 

-ɖɟɜɑəɔɑ, 

-ɞɫɒɑɗɌɫ ɚɍɥɑɝɚɘɌɞɔɣɑɝɖɌɫ ɛɌɞɚɗɚɏɔɫ, 

-ɚɝɞɜɧɑ Ɏɔɜɟɝəɧɑ ɔɗɔ ɍɌɖɞɑɜɔɌɗɨəɧɑ 

ɔəɠɑɖɢɔɔ, 

-ɛɗɚɡɌɫ ɏɔɏɔɑəɌ ɛɚɗɚɝɞɔ ɜɞɌ 

-ɚɞɖɌɓ ɚɞ ɟɣɌɝɞɔɫ Ɏ ɔɝɝɗɑɐɚɎɌəɔɔ 

ȶɜɔɞɑɜɔɔ ɔɝɖɗɪɣɑəɔɫ ɛɌɢɔɑəɞɚɎ ɔɓ 

ɔɝɝɗɑɐɚɎɌəɔɫ: 

- ɚɞɖɌɓ ɚɞ ɐɌɗɨəɑɕɤɑɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ, 

- əɑɝɚɍɗɪɐɑəɔɑ ɜɑɖɚɘɑəɐɌɢɔɕ, 

- ɛɑɜɑɑɓɐ. 

Ȯ ɔɝɝɗɑɐɚɎɌəɔɑ Ɏɚɤɗɔ 30 ɛɌɢɔɑəɞɚɎ, 

ɞɌɖ ɖɌɖ 5 ɛɌɢɔɑəɞɚɎ ɚɞɖɌɓɌɗɔɝɨ ɟɣɌɝɞɎɚɎɌɞɨ 

Ɏ əɑɘ, 2 ð ɝɘɑəɔɗɔ ɘɑɝɞɚ ɒɔɞɑɗɨɝɞɎɌ, ɟ 3 ɛɌ-

ɢɔɑəɞɚɎ ɍɧɗɔ ɎɧɫɎɗɑəɧ ɝɚɛɟɞɝɞɎɟɪɥɔɑ ɓɌ-

ɍɚɗɑɎɌəɔɫ ɔ ɝɚɝɞɚɫəɔɫ, ɖɚɞɚɜɧɑ ɘɚɏɗɔ ɛɚ-

Ɏɗɔɫɞɨ əɌ ɜɑɓɟɗɨɞɌɞɧ ɔɝɝɗɑɐɚɎɌəɔɫ (ɘɑəɚɛɌ-

ɟɓɌ, ɝɌɡɌɜəɧɕ ɐɔɌɍɑɞ 2 ɞɔɛɌ, ɚɝɞɑɚɛɚɜɚɓ). 

Ƚɚɚɞəɚɤɑəɔɑ Ɏɖɗɪɣɑəɔɫ ɛɌɢɔɑəɞɚɎ Ɏ ɔɝɝɗɑ-

ɐɚɎɌəɔɑ ɝɚɝɞɌɎɔɗɚ 1:1. 

Ȯ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɛɜɔɘɑəɫɑɘɚɏɚ ɖɚɝɞ-

əɚɛɗɌɝɞɔɣɑɝɖɚɏɚ ɘɌɞɑɜɔɌɗɌ ɛɜɔ ɓɌɛɚɗəɑəɔɔ 

ɖɚɝɞəɚɕ ɛɚɗɚɝɞɔ, ɝɠɚɜɘɔɜɚɎɌəəɚɕ ɛɜɔ ɛɜɚ-

Ɏɑɐɑəɔɔ ɝɔəɟɝ-ɗɔɠɞɔəɏɌ, ɛɌɢɔɑəɞɚɎ ɝɗɟɣɌɕ-

əɧɘ ɚɍɜɌɓɚɘ ɛɚɐɑɗɔɗɔ əɌ 2 ɏɜɟɛɛɧ: 

1 ɏɜɟɛɛɌ ð ɖɝɑəɚɏɑəəɧɕ ɏɔɐɜɚɖɝɔɌɛɌ-

ɞɔɞ ɔ ɖɝɑəɚɏɑəəɌɫ ɖɚɗɗɌɏɑəɚɎɌɫ ɘɑɘɍɜɌəɌ 

(ɖɚɘɛɌəɔɫ Geitslich, ɄɎɑɢɔɫ) (n=15); 

2 ɏɜɟɛɛɌ ð ɞɎɑɜɐɌɫ ɏɑɗɑɎɌɫ ɠɚɜɘɌ 

ɌɟɞɚɛɗɌɓɘɧ ɛɌɢɔɑəɞɚɎ, ɖɚɞɚɜɟɪ ɛɚɗɟɣɌɗɔ 

ɛɚɝɜɑɐɝɞɎɚɘ ɞɑɜɘɚɝɞɌɞɌ ɐɗɫ ɛɗɌɓɘɚɗɔɠɞɔəɏɌ 

PT-plasmolifting gel Tagler (Tagler, ȼɚɝɝɔɫ) 

(ɜɔɝ. 1).  

ȺɛɑɜɌɢɔɪ ɚɞɖɜɧɞɚɏɚ ɝɔəɟɝ-ɗɔɠɞɔəɏɌ Ɏ 

ɚɍɑɔɡ ɏɜɟɛɛɌɡ ɛɜɚɎɚɐɔɗɔ ɛɚ ɚɐəɚɕ ɘɑɞɚɐɔɖɑ 

(çGrind outè), ɖɚɏɐɌ ɐɗɫ ɝɚɓɐɌəɔɫ ɖɚɝɞəɚɏɚ 

ɚɖəɌ ɔɝɛɚɗɨɓɚɎɌɗɔ ɖɚɝɞəɧɕ ɝɖɜɑɍɚɖ. Ȼɚɗɟ-

ɣɑəəɧɕ ɚɍɦɑɘ ɖɚɝɞəɚɕ ɖɜɚɤɖɔ ɝɘɑɤɔɎɌɗɔ ɝ 

ɘɌɞɑɜɔɌɗɚɘ (1 ɏɜɟɛɛɌ ð ɏɔɐɜɚɖɝɔɌɛɌ-

ɞɔɞ+ɖɚɗɗɌɏɑəɚɎɌɫ ɘɑɘɍɜɌəɌ; 2 ɏɜɟɛɛɌ ð ɏɑɗɑ-

ɎɌɫ ɠɚɜɘɌ ɌɟɞɚɛɗɌɓɘɧ). 

ȷɟɣɑɎɚɑ ɚɍɝɗɑɐɚɎɌəɔɑ ɛɌɢɔɑəɞɚɎ 

ȶɜɚɘɑ ɖɗɔəɔɣɑɝɖɚɏɚ ɚɝɘɚɞɜɌ ɛɜɚɎɚɐɔ-

ɗɔ ɗɟɣɑɎɟɪ ɐɔɌɏəɚɝɞɔɖɟ ɣɑɗɪɝɞəɚ-ɗɔɢɑɎɚɕ 

ɚɍɗɌɝɞɔ  əɌ  ɐɚɚɛɑɜɌɢɔɚəəɚɘ ɔ Ɏ ɛɚɝɗɑɚɛɑɜɌ- 

 

ȼɔɝ. 1 (Fig. 1) 

ȼɔɝ. 1.    ɀɚɞɚɏɜɌɠɔɫ.  

Ȯɔɐ ɏɑɗɑɎɚɕ ɠɚɜɘɧ ɌɟɞɚɛɗɌɓɘɧ ɛɌɢɔɑəɞɌ ɛɚɝɗɑ 

ɛɚɘɑɥɑəɔɫ Ɏ ɞɑɜɘɚɝɞɌɞ ɐɗɫ ɛɗɌɓɘɚɗɔɠɞɔəɏɌ PT-

plasmolifting gel Tagler (Tagler, ȼɚɝɝɔɫ).  

Fig. 1.    Photo.  

View of the gel form of the patient auto plasma after 

being placed in a thermostat for plasmolifting PT -

plasmolifting gel Tagler (Tagler, Russia).  
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ɢɔɚəəɚɘ ɛɑɜɔɚɐɑ (ɝɜɌɓɟ ɛɚɝɗɑ ɝɔəɟɝ-

ɗɔɠɞɔəɏɌ, ɣɑɜɑɓ 6 ɘɑɝɫɢɑɎ, ɣɑɜɑɓ 1 ɏɚɐ ɛɚɝɗɑ 

ɚɛɑɜɌɢɔɔ) Ɏ ɚɍɦɑɘɑ: ɚɜɞɚɛɌəɞɚɘɚɏɜɌɠɔɫ, 

ɛɜɔɢɑɗɨəɌɫ ɎəɟɞɜɔɜɚɞɚɎɌɫ ɠɚɖɟɝəɌɫ ɜɑəɞ-

ɏɑəɚɏɜɌɠɔɫ, ɖɚəɟɝəɚ-ɗɟɣɑɎɌɫ ɖɚɘɛɨɪɞɑɜəɌɫ 

ɞɚɘɚɏɜɌɠɔɫ (ȶȷȶȾ). 

ȻɗɌəɔɜɚɎɌəɔɑ ɚɛɑɜɌɢɔɕ ɔ ɔɓɘɑɜɑəɔɑ 

ɚɝəɚɎəɧɡ ɛɚɖɌɓɌɞɑɗɑɕ (ɎɧɝɚɞɌ ɔ ɤɔɜɔəɌ 

ɌɗɨɎɑɚɗɫɜəɚɏɚ ɏɜɑɍəɫ, ɚɛɞɔɣɑɝɖɌɫ ɛɗɚɞəɚɝɞɨ 

ɖɚɝɞəɚɕ ɞɖɌəɔ Ɏ ɚɍɗɌɝɞɔ ɚɛɑɜɌɢɔɔ) ɛɜɚɎɚɐɔ-

ɗɔ əɌ ɚɝəɚɎɌəɔɔ ɖɚəɟɝəɚ-ɗɟɣɑɎɚɕ ɖɚɘɛɨɪ-

ɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ (PointNix 500, Ɋ. ȶɚɜɑɫ). 

Ⱥɢɑəɖɟ Ɏɧɝɚɞɧ ɌɗɨɎɑɚɗɫɜəɚɏɚ ɏɜɑɍəɫ Ɏ 

ɚɍɗɌɝɞɔ ɚɛɑɜɌɢɔɔ ɛɜɚɎɚɐɔɗɔ ɛɚ ɢɑəɞɜɟ ɚɍɗɌ-

ɝɞɔ ɔəɞɑɜɑɝɌ ð ɓɚəɑ ɚɞɝɟɞɝɞɎɔɫ ɓɟɍɌ (Ɏ ɛɜɑɐɑ-

ɗɌɡ 1 ɝɘ2), ɛɜɚɎɑɐɫ ɛɑɜɛɑəɐɔɖɟɗɫɜ ɖ əɔɒəɑɕ 

ɝɞɑəɖɑ Ɏɑɜɡəɑɣɑɗɪɝɞəɚɕ ɛɌɓɟɡɔ; ɤɔɜɔəɟ 

ɌɗɨɎɑɚɗɫɜəɚɏɚ ɏɜɑɍəɫ ɔɓɘɑɜɫɗɔ, ɛɜɚɎɑɐɫ 

ɛɑɜɛɑəɐɔɖɟɗɫɜ Ɏ ɢɑəɞɜɑ ɌɗɨɎɑɚɗɫɜəɚɏɚ ɏɜɑɍ-

əɫ Ɏ ɓɚəɑ ɛɚɞɑɜɔ ɓɟɍɌ ɖ ɎɑɜɞɔɖɌɗɨəɚɕ ɗɔəɔɔ, 

ɝɚɚɞɎɑɞɝɞɎɟɪɥɑɕ Ɏɧɝɚɞɑ; ɚɛɞɔɣɑɝɖɟɪ ɛɗɚɞ-

əɚɝɞɨ ɖɚɝɞəɚɕ ɞɖɌəɔ ɔɓɘɑɜɫɗɔ əɌ ɛɜɚɞɫɒɑ-

əɔɔ Ɏɝɑɕ ɓɚəɧ ɔəɞɑɜɑɝɌ ɖɌɖ ɟɝɜɑɐəɑəəɧɕ 

ɛɚɖɌɓɌɞɑɗɨ (ɜɔɝ. 2). ȾɌɖ ɖɌɖ ɛɜɔ ɛɜɚɎɑɐɑəɔɔ 

ɝɔəɟɝ-ɗɔɠɞɔəɏɌ əɑ ɛɜɚɎɚɐɔɞɝɫ ɔɓɘɑəɑəɔɑ 

ɤɔɜɔəɧ ɌɗɨɎɑɚɗɫɜəɚɏɚ ɏɜɑɍəɫ ɔ ɟ Ɏɝɑɡ ɛɌɢɔ-

ɑəɞɚɎ ɚəɌ ɍɧɗɌ ɔɓəɌɣɌɗɨəɚ ɐɚɝɞɌɞɚɣəɚɕ, ɚɝ-

əɚɎəɚɕ Ɍɖɢɑəɞ ɐɑɗɌɗɔ əɌ ɔɓɘɑəɑəɔɑ Ɏɧɝɚɞɧ 

ɌɗɨɎɑɚɗɫɜəɚɏɚ ɏɜɑɍəɫ ɔ ɚɛɞɔɣɑɝɖɚɕ ɛɗɚɞəɚ-

ɝɞɔ ɖɚɝɞəɚɕ ɞɖɌəɔ. 

Ȯ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɘ ɛɑɜɔɚɐɑ ɝ ɟɣɑɞɚɘ 

Ɏɚɓɘɚɒəɧɡ ɌɜɞɑɠɌɖɞɚɎ ɔɓ-ɓɌ əɌɗɔɣɔɫ ɘɑɞɌɗ-

ɗɔɣɑɝɖɔɡ ɖɚəɝɞɜɟɖɢɔɕ (ɝɌɘɔ ɐɑəɞɌɗɨəɧɑ ɔɘ-

ɛɗɌəɞɌɞɧ, ɚɜɞɚɛɑɐɔɣɑɝɖɔɑ ɖɚəɝɞɜɟɖɢɔɔ) ɔɓ-

ɘɑɜɑəɔɫ ɛɜɚɎɚɐɔɗɔ ɌəɌɗɚɏɔɣəɧɘ ɝɛɚɝɚɍɚɘ Ɏ 

ɓɚəɑ, ɝɎɚɍɚɐəɚɕ ɚɞ əɔɡ, əɚ əɑ ɐɌɗɑɑ ɣɑɘ əɌ 

0,2 ɘɘ (ɜɔɝ. 3, ɜɔɝ. 4) 

çȺɝɗɑɛɗɑəɔɑè Ɏ ɔɝɝɗɑɐɚɎɌəɔɔ ɛɜɚɎɚɐɔ-

ɗɔ əɌ ɩɞɌɛɑ ɌəɌɗɔɓɌ ɜɑɓɟɗɨɞɌɞɚɎ ȶȷȶȾ, ɖɚɏɐɌ 

ɝɛɑɢɔɌɗɔɝɞ əɑ ɓəɌɗ, ɝ ɖɌɖɔɘ ɘɌɞɑɜɔɌɗɚɘ ɍɧ-

ɗɌ ɛɜɚɎɑɐɑəɌ ɚɛɑɜɌɢɔɫ çɚɞɖɜɧɞɧɕ ɝɔəɟɝ-

ɗɔɠɞɔəɏè. ȻɌɢɔɑəɞɧ ɍɧɗɔ ɓɌɖɚɐɔɜɚɎɌəɧ 

ɝɗɟɣɌɕəɧɘɔ ɢɔɠɜɚɎɧɘɔ ɚɍɚɓəɌɣɑəɔɫɘɔ.  

ȽɞɌɞɔɝɞɔɣɑɝɖɌɫ ɚɍɜɌɍɚɞɖɌ ɐɌəəɧɡ 

Ȼɜɔ ɚɢɑəɖɑ ɜɑɓɟɗɨɞɌɞɚɎ ɔɝɝɗɑɐɚɎɌəɔɫ 

ɛɜɚɎɚɐɔɗɔ ɜɌɝɣɑɞ ɛɚɖɌɓɌɞɑɗɑɕ ɐɑɝɖɜɔɛɞɔɎ-

əɚɕ ɝɞɌɞɔɝɞɔɖɔ. ȼɌɝɝɣɔɞɧɎɌɗɔ ɝɜɑɐəɔɑ ɓəɌ-

ɣɑəɔɫ, ɝɞɌəɐɌɜɞəɧɑ ɚɞɖɗɚəɑəɔɫ, ɘɑɐɔɌəɧ, 

ɘɔəɔɘɌɗɨəɧɑ ɔ ɘɌɖɝɔɘɌɗɨəɧɑ ɓəɌɣɑəɔɫ. 

ȽɜɌɎəɑəɔɫ ɛɚɖɌɓɌɞɑɗɑɕ ɘɑɒɐɟ ɏɜɟɛɛɌɘɔ ɔ Ɏ 

ɏɜɟɛɛɌɡ Ɏ ɐɔəɌɘɔɖɑ ɛɜɚɎɚɐɔɗɔ ɝ ɛɚɘɚɥɨɪ 

ɘɑɞɚɐɚɎ ɛɌɜɌɘɑɞɜɔɣɑɝɖɚɕ ɔ əɑɛɌɜɌɘɑɞɜɔɣɑ-

ɝɖɚɕ ɝɞɌɞɔɝɞɔɖɔ ɛɚɝɗɑ ɚɢɑəɖɔ əɚɜɘɌɗɨəɚɝɞɔ 

ɜɌɝɛɜɑɐɑɗɑəɔɫ Ɏɧɍɚɜɖɔ ɝ ɛɚɘɚɥɨɪ ɖɜɔɞɑɜɔɫ  

 

ȼɔɝ. 2 Ɍ (Fig. 2 Ɍ) 

 

ȼɔɝ. 2 ɍ (Fig. 2 b) 

ȼɔɝ. 2.    ȶȷȶȾ Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ, ɝɌɏɔɞɞɌɗɨəɌɫ ɜɑɖɚəɝɞɜɟɖɢɔɫ, Ɏ ɚɍɗɌɝɞɔ ɛɗɌəɔɜɟɑɘɚɕ ɐɑə-

ɞɌɗɨəɚɕ ɔɘɛɗɌəɞɌɢɔɔ. 

a ð ɌəɌɗɔɓ ɔɓɘɑɜɑəɔɫ ɟɝɜɑɐəɑəəɚɕ ɛɗɚɞəɚɝɞɔ ɖɚɝɞəɚɕ ɞɖɌəɔ Ɏ ɚɍɗɌɝɞɔ ɍɟɐɟɥɑɏɚ ɟɐɌɗɑəɔɫ ɓɟɍɚɎ ɔ ɛɜɚɎɑ-

ɐɑəɔɫ ɚɞɖɜɧɞɚɏɚ ɝɔəɟɝ-ɗɔɠɞɔəɏɌ (Ɏ ɟɝɗɚɎəɧɡ ɑɐɔəɔɢɌɡ);  

ɍ ð ɔɓɘɑɜɑəɔɑ (ɟɖɌɓɌəɚ ɝɞɜɑɗɖɚɕ) Ɏɧɝɚɞɧ ɌɗɨɎɑɚɗɫɜəɚɏɚ ɏɜɑɍəɫ Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ Ɏ ɚɍɗɌɝɞɔ ɍɟɐɟɥɑɏɚ ɟɐɌ-

ɗɑəɔɫ ɓɟɍɚɎ ɔ ɛɜɚɎɑɐɑəɔɫ ɚɞɖɜɧɞɚɏɚ ɝɔəɟɝ-ɗɔɠɞɔəɏɌ ɝ ɛɜɔɘɑəɑəɔɑɘ ɌɟɞɚɛɗɌɓɘɧ (Ɏ ɘɘ). 

Fig. 2.   CBCT of the upper jaw, sagittal reconstruction, in the area of the planned dental impl antation . 

a ð analysis of the measurement of the average bone density in the area of future tooth extraction and open 

sinus lift (in arbitrary units);  

b ð measurement (indicated by the arrow) of the alveolar ridge height of the upper jaw in the area of fu ture 

tooth extraction and open -sinus -lifting using autoplasma (in mm).  
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ȼɔɝ. 3 Ɍ (Fig. 3 Ɍ) 

 

ȼɔɝ. 3 ɍ (Fig. 3 b) 

ȼɔɝ. 3.     ȶȷȶȾ Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ, ɝɌɏɔɞɞɌɗɨəɌɫ ɜɑɖɚəɝɞɜɟɖɢɔɫ, Ɏ ɚɍɗɌɝɞɔ ɐɑəɞɌɗɨəɚɕ ɔɘɛɗɌə-

ɞɌɢɔɔ ɣɑɜɑɓ 6 ɘɑɝɫɢɑɎ. 

a ð ɌəɌɗɔɓ ɔɓɘɑɜɑəɔɫ ɟɝɜɑɐəɑəəɚɕ ɛɗɚɞəɚɝɞɔ ɚɝɞɑɚɜɑɏɑəɑɜɌɞɌ Ɏ ɚɍɗɌɝɞɔ ɚɞɖɜɧɞɚɏɚ ɝɔəɟɝ-ɗɔɠɞɔəɏɌ (Ɏ 

ɟɝɗɚɎəɧɡ ɑɐɔəɔɢɌɡ);  

ɍ ð ɔɓɘɑɜɑəɔɑ (ɟɖɌɓɌəɚ ɝɞɜɑɗɖɚɕ) Ɏɧɝɚɞɧ ɌɗɨɎɑɚɗɫɜəɚɏɚ ɏɜɑɍəɫ Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ ɔ ɚɝɞɑɚɜɑɏɑəɑɜɌɞɌ Ɏ 

ɚɍɗɌɝɞɔ ɛɜɚɎɑɐɑəəɚɏɚ ɚɞɖɜɧɞɚɏɚ ɝɔəɟɝ-ɗɔɠɞɔəɏɌ ɝ ɛɜɔɘɑəɑəɔɑɘ ɌɟɞɚɛɗɌɓɘɧ (Ɏ ɘɘ).  

Fig. 3. CBCT of the upper jaw, sagittal reconstruction, in the area of dental implantation after 12 

months . 

a ð analysis of the measurement of the average density of the osteoregenerate in the area of open sinus lifting 

(in arbitrary units);  

b ð measurement of the height of the alveolar ridge (marked with arrow) of the upper jaw and osteoregenerate 

in the area of the open sinus lift using autoplasma (in mm).  

 

ȼɔɝ. 4 Ɍ (Fig. 4 Ɍ) 

 

ȼɔɝ. 4 ɍ (Fig. 4 b) 

ȼɔɝ. 4.     ȶȷȶȾ Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ, ɝɌɏɔɞɞɌɗɨəɌɫ ɜɑɖɚəɝɞɜɟɖɢɔɫ, Ɏ ɚɍɗɌɝɞɔ ɐɑəɞɌɗɨəɚɕ ɔɘɛɗɌə-

ɞɌɢɔɔ ɣɑɜɑɓ 12 ɘɑɝɫɢɑɎ. 

a ð ɌəɌɗɔɓ ɔɓɘɑɜɑəɔɫ ɟɝɜɑɐəɑəəɚɕ ɛɗɚɞəɚɝɞɔ ɚɝɞɑɚɜɑɏɑəɑɜɌɞɌ Ɏ ɚɍɗɌɝɞɔ ɚɞɖɜɧɞɚɏɚ ɝɔəɟɝ-ɗɔɠɞɔəɏɌ (Ɏ 

ɟɝɗɚɎəɧɡ ɑɐɔəɔɢɌɡ);  

ɍ ð ɔɓɘɑɜɑəɔɑ (ɟɖɌɓɌəɚ ɝɞɜɑɗɖɚɕ) Ɏɧɝɚɞɧ ɌɗɨɎɑɚɗɫɜəɚɏɚ ɏɜɑɍəɫ Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ ɔ ɚɝɞɑɚɜɑɏɑəɑɜɌɞɌ Ɏ 

ɚɍɗɌɝɞɔ ɛɜɚɎɑɐɑəəɚɏɚ ɚɞɖɜɧɞɚɏɚ ɝɔəɟɝ-ɗɔɠɞɔəɏɌ ɝ ɛɜɔɘɑəɑəɔɑɘ ɌɟɞɚɛɗɌɓɘɧ (Ɏ ɘɘ). 

Fig. 4. CBCT of the upper jaw, sagittal reconstruction, in the  area of dental implantation after 12 

months.  

a ð analysis of the measurement of the average density of the osteoregenerate in the area of open sinus lifting 

(in arbitrary units);  

b ð measurement of the height of the alveolar ridge (marked with arrow) of the upper jaw and osteoregenerate 

in the area of the open sinus lift using autoplasma (in mm).  

http://www.rejr.ru/


 

 

   RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY  

| www.rejr.ru | REJR. 2023; 13 (1):38-48       DOI: 10.21569/2222-7415-2023-13-1-38-48                     44 
 

 

ɄɌɛɔɜɚ-ȿɔɗɖɝɌ. ȼɑɓɟɗɨɞɌɞɧ ɝɣɔɞɌɗɔ ɝɞɌɞɔ-

ɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɧɘɔ ɛɜɔ ɐɚɝɞɚɎɑɜəɚɝɞɔ əɑ 

ɘɑəɑɑ 95%. 

ȼɌɝɣɑɞ ɚɍɦɑɘɌ Ɏɧɍɚɜɖɔ ɛɜɚɎɚɐɔɗɔ ɛɚ 

ɠɚɜɘɟɗɑ: 

Sample size = [z2 * p(1 -p)] / e2 / 1 + [z2 * 

p(1-p)] / e2 * N],  

ɏɐɑ  

N ð ɜɌɓɘɑɜ ɛɚɛɟɗɫɢɔɔ, 

z ð ɔɓɎɑɝɞəɧɕ ɖɚɩɠɠɔɢɔɑəɞ (1,96 ɐɗɫ 

Ɏɑɜɚɫɞəɚɝɞɔ 95%), 

e ð ɛɜɑɐɑɗ ɚɤɔɍɖɔ ɔɓɘɑɜɑəɔɫ, 

p ð ɝɞɌəɐɌɜɞəɚɑ ɚɞɖɗɚəɑəɔɑ (ɛɚ ɐɌəəɧɘ 

ɜɌəɑɑ ɛɜɚɎɑɐɑəəɧɡ ɔɝɝɗɑɐɚɎɌəɔɕ). 

 ȼɌɝɣɑɞəɧɕ ɛɚɖɌɓɌɞɑɗɨ ɝɚɝɞɌɎɔɗ 13 ɣɑ-

ɗɚɎɑɖ. Ƚ ɟɣɑɞɚɘ ɛɚɞɑəɢɔɌɗɨəɚɏɚ drop-out ɛɌ-

ɢɔɑəɞɚɎ ɔɓ ɔɝɝɗɑɐɚɎɌəɔɫ ɚɍɦɑɘ ɖɌɒɐɚɕ 

ɏɜɟɛɛɧ ɝɚɝɞɌɎɔɗ 15 ɣɑɗɚɎɑɖ. 

ȼɑɓɟɗɨɞɌɞɧ.  

ȻɚɝɗɑɚɛɑɜɌɢɔɚəəɧɕ ɛɑɜɔɚɐ ɟ ɛɌɢɔɑə-

ɞɚɎ ɚɍɑɔɡ ɏɜɟɛɛ ɛɜɚɞɑɖɌɗ ɝ əɑɓəɌɣɔɞɑɗɨəɧɘ 

ɚɞɑɖɚɘ ɝɗɔɓɔɝɞɚɕ, ɖɚɞɚɜɧɕ ɜɑɏɜɑɝɝɔɜɚɎɌɗ ɖ 

5-ɘ ɝɟɞɖɌɘ. ɄɎɧ ɍɧɗɔ ɝəɫɞɧ əɌ 10-ɑ ɝɟɞɖɔ.  

Ƀɑɜɑɓ 6 ɘɑɝɫɢɑɎ ɍɧɗɔ ɟɝɞɌəɚɎɗɑəɧ ɐɑə-

ɞɌɗɨəɧɑ ɔɘɛɗɌəɞɌɞɧ (20 ɛɌɢɔɑəɞɚɎ), 10 ɛɌ-

ɢɔɑəɞɌɘ ð ɠɚɜɘɔɜɚɎɌɞɑɗɔ ɐɑɝəɧ ɝ ɛɚɝɗɑɐɟ-

ɪɥɔɘ ɛɚɝɞɚɫəəɧɘ ɛɜɚɞɑɓɔɜɚɎɌəɔɑɘ. Ȼɜɔɖɟɝ 

ɍɧɗ ɎɚɝɝɞɌəɚɎɗɑə.  

ȹɌ ɖɚəɞɜɚɗɨəɧɡ ɖɚɘɛɨɪɞɑɜəɧɡ ɞɚɘɚ-

ɏɜɌɘɘɌɡ ɛɚɗɚɒɑəɔɑ ɐɑəɞɌɗɨəɧɡ ɔɘɛɗɌəɞɌɞɚɎ 

ɍɧɗɚ ɛɜɌɎɔɗɨəɧɘ ɍɑɓ ɜɑɓɚɜɍɢɔɔ ɖɚɝɞəɚɕ 

ɞɖɌəɔ. Ȯ ɚɍɗɌɝɞɔ ɛɜɚɎɑɐɑəəɚɏɚ ɚɞɖɜɧɞɚɏɚ 

ɝɔəɟɝ-ɗɔɠɞɔəɏɌ ɚɞɘɑɣɌɗɚɝɨ ɝɚɡɜɌəɑəɔɑ ɐɚ-

ɝɞɌɞɚɣəɚɏɚ ɚɍɦɑɘɌ ɚɝɞɑɚɜɑɏɑəɑɜɌɞɌ əɌ Ɏɝɑɘ 

ɝɜɚɖɑ əɌɍɗɪɐɑəɔɫ ɓɌ ɛɌɢɔɑəɞɌɘɔ (ɚɞ 1 ɐɚ 2 

ɗɑɞ). 

ȼɑɓɟɗɨɞɌɞɧ ɔɓɘɑɜɑəɔɕ Ɏɧɝɚɞɧ ɌɗɨɎɑɚ-

ɗɫɜəɚɏɚ ɏɜɑɍəɫ ɔ ɚɛɞɔɣɑɝɖɚɕ ɛɗɚɞəɚɝɞɔ 

ɖɚɝɞəɚɕ ɞɖɌəɔ Ɏ ɚɍɗɌɝɞɔ ɚɛɑɜɌɢɔɔ ɛɜɑɐɝɞɌɎ-

ɗɑəɧ Ɏ ɞɌɍɗɔɢɌɡ ʈ1, ʈ2. 

Ȼɚ ɜɑɓɟɗɨɞɌɞɌɘ ɔɝɝɗɑɐɚɎɌəɔɫ əɑ ɍɧɗɚ 

ɟɝɞɌəɚɎɗɑəɚ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɧɡ ɜɌɓɗɔ-

ɣɔɕ ɘɑɒɐɟ ɏɜɟɛɛɌɘɔ ɛɚ Ɏɧɝɚɞɑ ɌɗɨɎɑɚɗɫɜəɚ-

ɏɚ ɏɜɑɍəɫ ɔ ɚɛɞɔɣɑɝɖɚɕ ɛɗɚɞəɚɝɞɔ ɚɝɞɑɚɜɑɏɑ-

əɑɜɌɞɌ Ɏ ɚɍɗɌɝɞɔ ɚɛɑɜɌɢɔɔ əɌ ɖɌɖɚɘ-ɗɔɍɚ 

ɝɜɚɖɑ əɌɍɗɪɐɑəɔɫ (p>0,05), ɚɐəɌɖɚ ɟɎɑɗɔɣɑ-

əɔɑ ɛɗɚɞəɚɝɞɔ ɖɚɝɞəɚɕ ɞɖɌəɔ ɔ Ɏɧɝɚɞɧ Ɍɗɨ-

Ɏɑɚɗɫɜəɚɏɚ ɏɜɑɍəɫ ɝ ɝɚɡɜɌəɑəɔɑɘ ɝɞɌɍɔɗɨəɧɡ 

ɛɚɖɌɓɌɞɑɗɑɕ Ɏ ɚɍɑɔɡ ɏɜɟɛɛɌɡ Ɏ ɞɑɣɑəɔɑ Ɏɝɑɏɚ 

ɝɜɚɖɌ əɌɍɗɪɐɑəɔɫ (1 ɏɚɐ) ɍɧɗɔ ɝɞɌɞɔɝɞɔɣɑ-

ɝɖɔ ɓəɌɣɔɘɧɘɔ (p<0,05). 

ȼɑɓɟɗɨɞɌɞɧ ɔɝɝɗɑɐɚɎɌəɔɫ ɛɜɑɐɝɞɌɎɗɑəɧ 

əɌ ɜɔɝɟəɖɑ 4 Ɏ Ɏɔɐɑ ɝɡɑɘɧ ɠɗɚɟ-ɣɌɜɞ Ɏ ɝɚɚɞ-

ɎɑɞɝɞɎɔɔ ɝ ɞɜɑɍɚɎɌəɔɫɘɔ CONSORT ɐɗɫ ɜɌə-

ɐɚɘɔɓɔɜɚɎɌəəɧɡ ɖɗɔəɔɣɑɝɖɔɡ ɔɝɝɗɑɐɚɎɌəɔɕ 

[15].  

Ⱥɍɝɟɒɐɑəɔɑ. 

Ȱɗɫ ɛɜɚɎɑɐɑəɔɫ ɐɑəɞɌɗɨəɚɕ ɔɘɛɗɌəɞɌ-

ɢɔɔ ɔ ɚɍɑɝɛɑɣɑəɔɫ ɩɠɠɑɖɞɔɎəɚɕ ɔ ɛɜɚɏəɚ-

ɓɔɜɟɑɘɚɕ ɡɔɜɟɜɏɔɣɑɝɖɚɕ ɚɛɑɜɌɢɔɔ, ɖɌɖ ɛɚ-

ɖɌɓɧɎɌɑɞ ɌəɌɗɔɓ ɗɔɞɑɜɌɞɟɜɧ ɓɌ ɛɚɝɗɑɐəɔɑ 

ɏɚɐɧ, əɑɚɍɡɚɐɔɘɚ ɛɚɎɧɝɔɞɨ ɟɜɚɎɑəɨ ɐəɌ 

Ɏɑɜɡəɑɣɑɗɪɝɞəɚɕ ɛɌɓɟɡɔ [16 - 18], ɞɌɖ ɖɌɖ 

əɑɐɚɝɞɌɞɚɣəɧɕ ɚɍɦɑɘ ɖɚɝɞəɚɕ ɞɖɌəɔ Ɏ ɐɔ-

ɝɞɌɗɨəɧɡ ɚɞɐɑɗɌɡ Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ ɛɜɑɛɫɞ-

ɝɞɎɟɑɞ ɛɜɚɎɑɐɑəɔɪ ɝɞɌəɐɌɜɞəɧɡ ɚɛɑɜɌɢɔɕ. 

ȶɚɗɔɣɑɝɞɎɚ ɛɌɢɔɑəɞɚɎ, əɟɒɐɌɪɥɔɡɝɫ Ɏ ɛɜɚ-

Ɏɑɐɑəɔɔ ɐɚɛɚɗəɔɞɑɗɨəɧɡ ɡɔɜɟɜɏɔɣɑɝɖɔɡ ɘɌ-

əɔɛɟɗɫɢɔɫɡ ɛɚ ɟɎɑɗɔɣɑəɔɪ ɖɚɝɞəɚɕ ɞɖɌəɔ Ɏ 

ȮɃȻ, ɝɚɝɞɌɎɗɫɑɞ ɐɚ 20%, Ɍ ɛɚɖɌɓɌɞɑɗɨ ɐɚɗɏɚ-

Ɏɑɣəɚɝɞɔ ɔɘɛɗɌəɞɌɞɚɎ, ɟɝɞɌəɚɎɗɑəəɧɡ Ɏ 

ɞɜɌəɝɛɗɌəɞɌɞ, ɐɚɡɚɐɔɞ ɛɜɔ ɩɞɚɘ ɐɚ 92% [18, 

19].  

Ⱥɞɖɜɧɞɧɕ ɝɔəɟɝ-ɗɔɠɞɔəɏ ɝ ɗɌɞɑɜɌɗɨ-

əɚɕ ɚɝɞɑɚɞɚɘɔɑɕ ð ɩɞɚ ɛɜɑɐɝɖɌɓɟɑɘɌɫ ɡɔɜɟɜ-

ɏɔɣɑɝɖɌɫ ɘɑɞɚɐɔɖɌ, ɖɚɞɚɜɌɫ ɛɚɓɎɚɗɫɑɞ 

ɟɝɛɑɤəɚ ɟɝɞɌəɚɎɔɞɨ ɔɘɛɗɌəɞɌɞɧ ɛɌɢɔɑəɞɌɘ, 

ɝɞɜɌɐɌɪɥɔɘ ɞɫɒɑɗɚɕ ɝɞɑɛɑəɨɪ Ɍɞɜɚɠɔɔ ɍɚ-

ɖɚɎɚɏɚ ɚɞɐɑɗɌ Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ [20]. ȺɐəɌɖɚ 

ɞɌɖɚɕ ɛɚɐɡɚɐ Ɏ ɝɟɍɌəɞɜɌɗɨəɚɕ ɌɟɏɘɑəɞɌɢɔɔ 

ɣɌɝɞɚ ɚɞɫɏɚɥɑə ɞɌɖɔɘɔ ɚɝɗɚɒəɑəɔɫɘɔ, ɖɌɖ 

ɛɑɜɠɚɜɌɢɔɫ ɘɑɘɍɜɌəɧ ɄəɌɕɐɑɜɌ ɔ ɖɜɚɎɚɞɑ-

ɣɑəɔɑ [21 - 23]. Ȯ ɛɚɝɗɑɐəɑɘ ɝɗɟɣɌɑ ɎɚɓəɔɖɌ-

ɑɞ ɛɚɎɜɑɒɐɑəɔɑ Ɍɜɞɑɜɔɔ, ɖɚɞɚɜɌɫ ɝəɌɍɒɌɑɞ 

ɖɜɚɎɨɪ Ɏɑɜɡəɑɣɑɗɪɝɞəɟɪ ɛɌɓɟɡɟ. ȺəɌ ɛɜɑɐ-

ɝɞɌɎɗɫɑɞ ɝɚɍɚɕ ɌəɌɝɞɚɘɚɓ ɘɑɒɐɟ ɓɌɐəɑɕ 

Ɏɑɜɡəɑɕ ɌɗɨɎɑɚɗɫɜəɚɕ Ɍɜɞɑɜɔɑɕ ɔ ɛɚɐɏɗɌɓ-

əɔɣəɚɕ Ɍɜɞɑɜɔɑɕ ɔ əɌɓɧɎɌɑɞɝɫ ɌɗɨɎɑɚɗɚ-

ɌəɞɜɌɗɨəɚɕ Ɍɜɞɑɜɔɑɕ. Ⱥɐəɔɘɔ ɔɓ əɌɔɍɚɗɑɑ 

ɞɚɣəɧɡ ɘɑɞɚɐɚɎ ɜɑəɞɏɑəɚɏɜɌɠɔɔ ɝɣɔɞɌɪɞɝɫ 

ɝɛɔɜɌɗɨəɌɫ ɔ ɖɚəɟɝəɚ-ɗɟɣɑɎɌɫ ɖɚɘɛɨɪɞɑɜəɌɫ 

ɞɚɘɚɏɜɌɠɔɫ, ɞɌɖ ɖɌɖ ɛɚɓɎɚɗɫɪɞ Ɏ ɞɜɑɡɘɑɜ-

əɚɘ ɔɓɘɑɜɑəɔɔ ɐɌɞɨ ɔəɠɚɜɘɌɢɔɪ ɚ ɝɞɜɟɖɞɟ-

ɜɌɡ Ɏɑɜɡəɑɣɑɗɪɝɞəɚɕ ɛɌɓɟɡɔ [24].  ȰɚɖɌɓɌəɚ, 

ɣɑɘ ɞɥɌɞɑɗɨəɑɑ ɛɗɌəɔɜɚɎɌəɔɑ ɔɘɛɗɌəɞɌɢɔɔ 

ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ȶȷȶȾ, ɞɑɘ ɘɑəɨɤɑ ɜɔɝɖɔ 

ɞɌɖɚɏɚ ɚɝɗɚɒəɑəɔɫ, ɖɌɖ ɖɜɚɎɚɞɑɣɑəɔɑ Ɏɚ 

Ɏɜɑɘɫ ɛɜɚɎɑɐɑəɔɫ ɝɟɍɌəɞɜɌɗɨəɚɕ ɌɟɏɘɑəɞɌ-

ɢɔɔ. ȹɌ ȶȷȶȾ ɌɗɨɎɑɚɗɚ-ɌəɞɜɌɗɨəɌɫ Ɍɜɞɑɜɔɫ 

ɛɜɑɐɝɞɌɎɗɑəɌ ɗɔɍɚ ɖɌɖ ɐɔɝɖɜɑɞəɧɕ ɖɌəɌɗ, 

ɗɔɍɚ ɎɐɌɎɗɑəɔɑ Ɏ ɗɌɞɑɜɌɗɨəɚɕ ɝɞɑəɖɑ Ɏɑɜɡ-

əɑɣɑɗɪɝɞəɚɏɚ ɝɔəɟɝɌ [25]. ȺɐəɌɖɚ ɡɔɜɟɜɏɌɘ 

ɎɌɒəɚ ɎɝɑɏɐɌ ɛɚɘəɔɞɨ ɚ ɑɑ əɌɗɔɣɔɔ, ɐɌɒɑ Ɏ 

ɝɗɟɣɌɑ ɚɞɝɟɞɝɞɎɔɫ ɑɑ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɡ 

ɛɜɔɓəɌɖɚɎ [26, 27]. 

ȹɌ ɩɞɌɛɑ ɛɗɌəɔɜɚɎɌəɔɫ ɚɛɑɜɌɢɔɔ ɛɚ 

ɝɔəɟɝ-ɗɔɠɞɔəɏɟ ɞɌɖɒɑ əɑɚɍɡɚɐɔɘɚ ɟɣɔɞɧ-

ɎɌɞɨ ɑɥɑ ɚɐɔə ɚɣɑəɨ ɎɌɒəɧɕ Ɍɝɛɑɖɞ ð ɩɞɚ 

ɝɞɜɚɑəɔɑ Ɏɑɜɡəɑɣɑɗɪɝɞəɚɕ ɛɌɓɟɡɔ. Ȼɜɔɘɑəɑ-

əɔɑ ɘɑɞɚɐɚɎ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɝ ɔɝɛɚɗɨ-

ɓɚɎɌəɔɑɘ ɘɑɞɚɐɚɎ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌ-

ɠɔɔ ɔ ɘɟɗɨɞɔɝɛɔɜɌɗɨəɚɕ ɞɚɘɚɏɜɌɠɔɔ ɝ 3D-

ɜɑɖɚəɝɞɜɟɖɢɔɑɕ   ɛɚɓɎɚɗɔɗɚ ɐɚɝɞɚɎɑɜəɚ ɚɢɑ-

əɔɞɨ ɝɚɝɞɚɫəɔɑ ɖɚɝɞəɚɕ ɝɞɑəɖɔ, ɚɛɜɑɐɑɗɔɞɨ 

ɛɗɚɞəɚɝɞɨ, ɐɗɔəɟ ɔ ɤɔɜɔəɟ ɌɗɨɎɑɚɗɫɜəɚɏɚ 

ɏɜɑɍəɫ, ɝɚɝɞɚɫəɔɑ ɝɗɔɓɔɝɞɚɕ ɚɍɚɗɚɣɖɔ ɛɌɓɟ-

ɡɔ. ȭɗɌɏɚɐɌɜɫ ɛɚɗɟɣɑəəɧɘ Ɏ ɛɜɚɢɑɝɝɑ ɜɑəɞ-

ɏɑəɚɌəɌɞɚɘɔɣɑɝɖɚɕ   ɐɔɌɏəɚɝɞɔɖɔ   ɜɑɓɟɗɨɞɌ- 
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ȾɌɍɗɔɢɌ ʈ1.     ȮɧɝɚɞɌ (ɘɘ) ɌɗɨɎɑɚɗɫɜəɚɏɚ ɏɜɑɍəɫ Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ ɛɌɢɔɑəɞɚɎ Ɏ 

ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɝɜɚɖɚɎ əɌɍɗɪɐɑəɔɫ ɔ ɏɜɟɛɛɧ ɔɝɝɗɑɐɚɎɌəɔɫ. 

ʉʨʦʢ ʥʘʙʣʶʜʝʥʠʷ ɻʨʫʧʧʘ p 

ɻʨʫʧʧʘ 1 (n=15) 

MÑm 

Me 

MinïMax 

ɻʨʫʧʧʘ 2 (n=15) 

MÑm 

Me 

MinïMax 

ɼʦ ʦʧʝʨʘʮʠʠ 3,2Ñ1 

3 

2-5 

2,5Ñ1,1 

3 

2-5 

>0,05 

ʉʨʘʟʫ ʧʦʩʣʝ ʦʧʝʨʘʮʠʠ 12,2Ñ0,7 

12,2 

11ï13 

12,4Ñ1,7 

12,5 

9ï16,2 

>0,05 

ʏʝʨʝʟ 6 ʤʝʩʷʮʝʚ 12,2Ñ0,6 

12,2 

10,9ï13,1 

12,3Ñ1,5 

12,3 

8,9ï15,5 

>0,05 

ʏʝʨʝʟ 12 ʤʝʩʷʮʝʚ 12,3Ñ0,6 

12,2 

11,1ï13 

12,3Ñ1,4 

12,2 

9,1ï15,5 

>0,05 

ʨ <0,001 <0,05  
 

   
 

ȾɌɍɗɔɢɌ ʈ2.   Ȼɗɚɞəɚɝɞɨ (ɟɝɗɚɎəɧɑ ɑɐɔəɔɢɧ) ɖɚɝɞɔ ɌɗɨɎɑɚɗɫɜəɚɏɚ ɏɜɑɍəɫ Ɏɑɜɡ-

əɑɕ ɣɑɗɪɝɞɔ ɔɗɔ ɚɝɞɑɚɜɑɏɑəɑɜɌɞɌ Ɏ ɚɍɗɌɝɞɔ ɚɛɑɜɌɢɔɔ ɟ ɛɌɢɔɑəɞɚɎ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ 

ɝɜɚɖɚɎ əɌɍɗɪɐɑəɔɫ ɔ ɏɜɟɛɛɧ ɔɝɝɗɑɐɚɎɌəɔɫ. 

ʉʨʦʢ ʥʘʙʣʶʜʝʥʠʷ ɻʨʫʧʧʘ p 

ɻʨʫʧʧʘ 1 (n=15) 

MÑm 

Me 

MinïMax 

ɻʨʫʧʧʘ 2 (n=15) 

MÑm 

Me 

MinïMax 

ɼʦ ʦʧʝʨʘʮʠʠ 535,8Ñ200 

560 

220ï890 

529,1Ñ208,9 

555 

200ï890 

>0,05 

ʉʨʘʟʫ ʧʦʩʣʝ ʦʧʝʨʘʮʠʠ 769,4Ñ283 

750 

500ï1210 

807,2Ñ197 

800 

316ï1454 

>0,05 

ʏʝʨʝʟ 6 ʤʝʩʷʮʝʚ 822,5Ñ210,6 

794 

590ï1290 

845,1Ñ277,5 

873,5 

510ï1617 

>0,05     

 

ʏʝʨʝʟ 12 ʤʝʩʷʮʝʚ 831,5Ñ195 

810 

610ï1250 

930,6Ñ315,3 

830 

620ï1737 

>0,05 

p <0,05 <0,05  
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ɞɌɘ, ɛɚɫɎɔɗɌɝɨ Ɏɚɓɘɚɒəɚɝɞɨ ɎɧɍɜɌɞɨ əɌɔɍɚ-

ɗɑɑ ɩɠɠɑɖɞɔɎəɧɕ ɘɑɞɚɐ ɛɜɚɞɑɓɔɜɚɎɌəɔɫ ɟ 

ɍɚɗɨəɧɡ ɝɚ ɝɗɚɒəɧɘɔ ɞɚɛɚɏɜɌɠɚ-

ɌəɌɞɚɘɔɣɑɝɖɔɘɔ ɚɝɚɍɑəəɚɝɞɫɘɔ ɝɞɜɚɑəɔɫ 

Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ [28]. 

ȻɜɚɎɑɐɑəəɚɑ əɌɘɔ ɔɝɝɗɑɐɚɎɌəɔɑ ɛɚɖɌ-

ɓɌɗɚ, ɣɞɚ ɛɚɗɟɣɑəəɧɑ ɜɑɓɟɗɨɞɌɞɧ ɛɚ Ɏɑɗɔɣɔəɑ 

ɌɗɨɎɑɚɗɫɜəɚɏɚ ɏɜɑɍəɫ ɔ ɛɗɚɞəɚɝɞɔ ɖɚɝɞəɚɕ 

ɞɖɌəɔ Ɏ ɏɜɟɛɛɌɡ ɛɜɔɘɑəɑəɔɫ ɛɜɑɐɗɌɏɌɑɘɚɏɚ 

əɌɘɔ ɘɑɞɚɐɌ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɏɑɗɑɎɚɕ ɠɚɜ-

ɘɧ ɌɟɞɚɛɗɌɓɘɧ ɝɚɛɚɝɞɌɎɔɘɧ ɝ ɌəɌɗɚɏɔɣəɧ-

ɘɔ ɛɚɖɌɓɌɞɑɗɫɘɔ ɛɜɔ ɛɜɔɘɑəɑəɔɔ ɖɝɑəɚɏɑə-

əɧɡ ɘɌɞɑɜɔɌɗɚɎ ɔɓəɌɣɌɗɨəɚ ɍɚɗɑɑ Ɏɧɝɚɖɚɕ 

ɛɗɚɞəɚɝɞɔ ðɏɔɐɜɚɖɝɔɌɛɌɞɔɞɌ Ɏ Ɏɔɐɑ ɖɜɚɤɖɔ 

ɔ ɖɚɗɗɌɏɑəɚɎɧɡ ɘɑɘɍɜɌə, ɛɜɔɣɑɘ ɚɞɘɑɣɑəɚ 

ɝɚɡɜɌəɑəɔɑ ɚɛɞɔɘɌɗɨəɧɡ ɛɚɖɌɓɌɞɑɗɑɕ əɌ 

Ɏɝɑɡ ɝɜɚɖɌɡ əɌɍɗɪɐɑəɔɫ, ɣɞɚ ɖɚɝɎɑəəɚ ɝɎɔ-

ɐɑɞɑɗɨɝɞɎɟɑɞ ɚ ɝəɔɒɑəɔɔ ɜɔɝɖɌ ɛɚɞɑəɢɔɌɗɨ-

əɚɕ ɜɑɓɚɜɍɢɔɔ ɖɚɝɞəɚɕ ɞɖɌəɔ Ɏ ɚɍɗɌɝɞɔ ɔɘ 

ɛɗɌəɞɌɢɔɔ  ɘɌɞɑɜɔɌɗɌ  ɛɜɔ  ɚɞɖɜɧɞɚɘ ɝɔəɟɝ- 

 

ɗɔɠɞɔəɏɑ Ɏ ɛɜɚɢɑɝɝɑ ɍɔɚɐɑɏɜɌɐɌɢɔɔ ɘɌɞɑɜɔ-

ɌɗɚɎ. 

ȳɌɖɗɪɣɑəɔɑ.  

Ȼɜɔɘɑəɑəɔɑ ɖɚəɟɝəɚ-ɗɟɣɑɎɚɕ ɖɚɘɛɨɪ-

ɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ ɛɚɓɎɚɗɫɑɞ ɛɜɚɎɑɝɞɔ ɛɗɌ-

əɔɜɚɎɌəɔɑ ɔ ɌəɌɗɔɓ ɖɌɖ ɜɌəəɔɡ, ɞɌɖ ɔ ɚɞɐɌ-

ɗɑəəɧɡ ɜɑɓɟɗɨɞɌɞɚɎ ɛɜɚɎɑɐɑəɔɫ ɚɞɖɜɧɞɚɏɚ 

ɝɔəɟɝ-ɗɔɠɞɔəɏɌ ɛɜɔ Ɍɞɜɚɠɔɔ Ɏɑɜɡəɑɕ ɣɑɗɪ-

ɝɞɔ, Ɏ ɞɚɘ ɣɔɝɗɑ ɔ ɛɜɔ ɛɜɔɘɑəɑəɔɔ ɏɑɗɑɎɚɕ 

ɠɚɜɘɧ ɌɟɞɚɛɗɌɓɘɧ, ɣɞɚ ɛɚɓɎɚɗɫɑɞ ɛɜɑɐɛɚ-

ɗɚɒɔɞɨ, ɣɞɚ ɛɚɝɗɑɐəɫɫ ɘɚɒɑɞ ɍɧɞɨ ɌɗɨɞɑɜəɌ-

ɞɔɎɚɕ ɐɚɜɚɏɚɝɞɚɫɥɔɘ ɔɝɖɟɝɝɞɎɑəəɧɘ ɖɚɝɞ-

əɚɛɗɌɝɞɔɣɑɝɖɔɘ ɘɌɞɑɜɔɌɗɌɘ.  

ȴɝɞɚɣəɔɖ ɠɔəɌəɝɔɜɚɎɌəɔɫ ɔ ɖɚə-

ɠɗɔɖɞ ɔəɞɑɜɑɝɚɎ. 

ȬɎɞɚɜɧ ɐɌəəɚɕ ɝɞɌɞɨɔ ɛɚɐɞɎɑɜɐɔɗɔ ɚɞ-

ɝɟɞɝɞɎɔɑ ɠɔəɌəɝɚɎɚɕ ɛɚɐɐɑɜɒɖɔ ɔɝɝɗɑɐɚɎɌ-

əɔɫ ɔ ɖɚəɠɗɔɖɞɌ ɔəɞɑɜɑɝɚɎ, ɚ ɖɚɞɚɜɧɡ əɑɚɍ-

ɡɚɐɔɘɚ ɝɚɚɍɥɔɞɨ. 

 

ȼɔɝ. 4 (Fig. 4) 

ȼɔɝ. 4.  ȽɡɑɘɌ ɠɗɚɟ-ɣɌɜɞ ɛɚ ɜɑɓɟɗɨɞɌɞɌɘ ɔɝɝɗɑɐɚɎɌəɔɫ (CONSORT, 2010). 

Fig. 4.    Flow chart diagram based on the results of the study (CONSORT, 2010).   
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ȿȷɈȾȼȬȳȮȿȶȺȮȺȱ ȴȽȽȷȱȰȺȮȬȹȴȱ ȶȬȷɈɂȴȹȴȼȺȮȬȹȹɇɁ  

ȺȭȼȬȳȺȮȬȹȴȵ ɅȴȾȺȮȴȰȹȺȵ Ȳȱȷȱȳɇ 

 

ȾɔɘɚɠɑɑɎɌ ȷ.Ȭ.1,2,3, ȽɞɑɛɌəɚɎ Ȯ.ȯ.1,2,4, ȬɗɑɖɝɌəɐɜɚɎ Ɋ.ȶ.5,  

ȹɌɝɜɟɗɗɌɑɎ ȸ.ȹ.3 
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(Toshiba, ɋɛɚəɔɫ) ɔ SonoScape Ɏ ɜɑɒɔɘɌɡ ɝɑɜɚɕ ɤɖɌɗɧ ɔ ɢɎɑɞɚɎɚɏɚ ɐɚɛɛɗɑɜɚɎɝɖɚɏɚ ɖɌɜɞɔɜɚɎɌ-

əɔɫ.  

Ȼɚ ɐɌəəɧɘ ȿȳȴ ɟ 499 (67,5%) ɛɌɢɔɑəɞɚɎ ɍɧɗɔ ɎɧɫɎɗɑəɧ ɟɓɗɧ ɅȲ ɝ ɛɜɔɓəɌɖɌɘɔ ɖɌɗɨ-

ɢɔɠɔɖɌɢɔɔ. ȿ ɩɞɚɕ ɏɜɟɛɛɧ ɛɌɢɔɑəɞɚɎ ɛɚ ɐɌəəɧɘ ɛɌɞɚɘɚɜɠɚɗɚɏɔɣɑɝɖɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɐɚɍɜɚ-

ɖɌɣɑɝɞɎɑəəɧɑ əɑɚɛɟɡɚɗɑɎɧɑ ɓɌɍɚɗɑɎɌəɔɫ ɅȲ (1-ɫ ɏɜɟɛɛɌ) ɍɧɗɔ ɟɝɞɌəɚɎɗɑəɧ Ɏ 120 ɝɗɟɣɌɫɡ 

(26,7%), ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɧɑ ɚɛɟɡɚɗɔ ɅȲ (2-ɫ ɏɜɟɛɛɌ) ð Ɏ 53 ɝɗɟɣɌɫɡ (11,8%), ɜɌɖ ɅȲ (3-ɫ ɏɜɟɛ-

ɛɌ) ð Ɏ 276 ɝɗɟɣɌɫɡ (61,5%). 

ȼɑɓɟɗɨɞɌɞɧ ɔ ɚɍɝɟɒɐɑəɔɑ. ɀɌɖɞɚɜəɧɕ ɌəɌɗɔɓ ɛɚɖɌɓɌɗ, ɣɞɚ ɟɗɨɞɜɌɓɎɟɖɚɎɚɕ ɛɜɔɓəɌɖ 

çɖɌɗɨɢɔɠɔɖɌɞɧè ɔɘɑɑɞ Ɏɧɝɚɖɔɕ ɟɜɚɎɑəɨ ɐɚɝɞɚɎɑɜəɚɝɞɔ, əɚ ɜɌɓɗɔɣəɧɕ çɎɑɝè Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ 

ɘɚɜɠɚɗɚɏɔɣɑɝɖɚɏɚ ɝɞɜɚɑəɔɫ ɚɣɌɏɚɎɧɡ ɚɍɜɌɓɚɎɌəɔɕ ɅȲ. 

Ȼɜɔ ɐɔɌɏəɚɝɞɔɖɑ ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɧɡ əɑɚɛɟɡɚɗɑɎɧɡ ɟɓɗɚɎ ɅȲ (TI-RADS2) ɖɗɪɣɑɎɧɑ ɔ 

ɛɜɔɚɜɔɞɑɞəɧɑ ɟɗɨɞɜɌɓɎɟɖɚɎɧɑ ɛɜɔɓəɌɖɔ ɚɞɝɟɞɝɞɎɟɪɞ. Ȯ ɏɜɟɛɛɑ ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɧɡ ɚɛɟɡɚɗɑɕ 

əɌɔɍɚɗɑɑ ɓəɌɣɔɘɧɘɔ ɛɜɔɓəɌɖɌɘɔ ɫɎɗɫɪɞɝɫ çɩɡɚɏɑəəɚɝɞɨè, çɖɌɗɨɢɔɠɔɖɌɞɧè, çɠɚɜɘɌè ɔ çɏɜɌəɔ-

ɢɧè. Ȯ ɏɜɟɛɛɑ ɜɌɖɌ ɅȲ (TI-RADS5) əɌɔɍɚɗɨɤɟɪ ɠɌɖɞɚɜəɟɪ əɌɏɜɟɓɖɟ ɔɘɑɪɞ ɛɜɔɓəɌɖɔ çɏɜɌəɔ-

ɢɧè (0,807450), çɩɡɚɝɞɜɟɖɞɟɜɌè (0,798709), çɖɌɗɨɢɔɠɔɖɌɞɧè, çɩɡɚɏɑəəɚɝɞɨè (0,721247) ɔ çɠɚɜɘɌè 

(0,755404) ɟɓɗɚɎ ɅȲ. 

ȹɌ ɚɝəɚɎɌəɔɔ ɐɌəəɧɡ ɐɔɝɛɑɜɝɔɚəəɚɏɚ ɌəɌɗɔɓɌ ɝ ɛɚɘɚɥɨɪ ɘəɚɒɑɝɞɎɑəəɚɏɚ ɝɜɌɎəɑəɔɫ 

(Multiple Comparisons) ɟɝɞɌəɚɎɗɑəɌ ɜɌɓɗɔɣəɌɫ ɐɔɌɏəɚɝɞɔɣɑɝɖɌɫ ɢɑəəɚɝɞɨ ɟɗɨɞɜɌɓɎɟɖɚɎɧɡ ɛɜɔ-

ɓəɌɖɚɎ çɘɔɖɜɚɖɌɗɨɢɔɠɔɖɌɞɧè ɔ çɘɌɖɜɚɖɌɗɨɢɔɠɔɖɌɞɧè. Ȼɜɔ ɝɜɌɎəɔɞɑɗɨəɚɕ ɚɢɑəɖɑ ȿȳȴ ɐɚɍɜɚ-

ɖɌɣɑɝɞɎɑəəɧɡ ɔ ɓɗɚɖɌɣɑɝɞɎɑəəɧɡ ɚɛɟɡɚɗɑɕ ɅȲ ɍɧɗɚ ɟɝɞɌəɚɎɗɑəɚ, ɣɞɚ ɛɜɔɓəɌɖ çɘɔɖɜɚɖɌɗɨɢɔ-

ɠɔɖɌɞɧè (ɐɔɌɏəɚɝɞɔɣɑɝɖɔɕ Ɏɑɝ 7,63031 ɜɌəɏɚɎ) ɚɞəɚɝɔɞɝɫ ɖ ɏɜɟɛɛɑ əɌɔɍɚɗɑɑ ɓəɌɣɔɘɧɡ ɛɜɔɓəɌ-

ɖɚɎ. ȸɔɖɜɚɖɌɗɨɢɔɠɔɖɌɞɧ ɫɎɗɫɪɞɝɫ ɚɐəɔɘ ɔɓ əɌɔɍɚɗɑɑ ɓəɌɣɔɘɧɡ ɘɌɜɖɑɜɚɎ ɓɗɚɖɌɣɑɝɞɎɑəəɧɡ 

ɚɛɟɡɚɗɑɕ ɅȲ, Ɏ ɛɑɜɎɟɪ ɚɣɑɜɑɐɨ ɛɌɛɔɗɗɫɜəɚɏɚ ɔ ɘɑɐɟɗɗɫɜəɚɏɚ ɜɌɖɌ ɅȲ, ɣɞɚ ɛɚɖɌɓɌɗɚ ɔ ɛɜɑɐ-

ɝɞɌɎɗɑəəɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ. 

ȳɌɖɗɪɣɑəɔɑ. ȰɔɌɏəɚɝɞɔɣɑɝɖɚɑ ɓəɌɣɑəɔɑ ɟɗɨɞɜɌɓɎɟɖɚɎɚɏɚ ɛɜɔɓəɌɖɌ çɖɌɗɨɢɔɠɔɖɌɞɧè ɛɜɔ 

ɔɝɝɗɑɐɚɎɌəɔɔ ɟɓɗɚɎ ɅȲ əɑɚɐəɚɓəɌɣəɚ ɔ ɞɜɌɖɞɟɑɞɝɫ ɐɚɎɚɗɨəɚ ɤɔɜɚɖɚ. ȻɜɔɝɟɞɝɞɎɔɑ ɖɌɗɨɢɔɠɔ-

ɖɌɞɚɎ ɖɌɖ Ɏ ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɧɡ ɟɓɗɌɡ, ɞɌɖ ɔ Ɏ ɚɛɟɡɚɗɫɡ ɅȲ ɜɌɓɗɔɣəɚɕ ɝɞɑɛɑəɔ ɓɗɚɖɌɣɑɝɞɎɑəəɚ-

ɝɞɔ ɓɌɝɞɌɎɗɫɑɞ ɍɚɗɑɑ ɎɓɎɑɤɑəəɚ ɛɚɐɡɚɐɔɞ ɖ ɞɜɌɖɞɚɎɖɑ ɐɌəəɚɏɚ ɛɜɔɓəɌɖɌ. 

 

ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɥɔɞɚɎɔɐəɌɫ ɒɑɗɑɓɌ, ɖɌɗɨɢɔɠɔɖɌɢɔɫ, ɟɗɨɞɜɌɓɎɟɖɚɎɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ, ɘɑ-

ɐɔɢɔəɝɖɌɫ ɝɞɌɞɔɝɞɔɖɌ. 
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urpose. To assess the value of the ultrasound sign "calcifications" in the diagnosis of identi-

fied calcified thyroid lesions.  

Materials and methods. A retrospective study of preoperative ultrasound examination pro-

tocols of 665 patients with focal thyroid lesions with ultrasound and morphological verifica-

tion of calcification of nodes has been carried out. US Neck organs was performed using ultrasound 

devices Aplio XG (Toshiba, Japan) and SonoScape in gray scale modes , color Doppler mapping 

(CDM).  

According to ultrasound thyroid gland observations 449 patients (67%) had the signs of calcifi-

cations. Pathomorphological study showed that benign non -tumor diseases in (Group 1) 120 cases  - 

(27, 6 %), benign tumors (Group 2) ð in 53 cases (11.8%) thyroid cancer ( group 3) ð in 276 cases 

(61.5%) were established.  

Results and discussion. Factor analysis showed that the ultrasound signs of calcification has 

a high level of reliability but a different òweightó in the diagnosis due to morphological structures of 

thyroid gland focal lesion.  

Diagnosing benign non -tumor thyroid nodules (TI -RADS2) key and priority ultrasound signs 

were absent. The significant benign tumor group signs are òechogenicityó, òcalcificationsó, òbordersó. 

The thyroid cancer group (TI -RADS5) had the highest factor thyroid nodules loading signs of òbor-

dersó. (0,807450), òechostructureó (0,798709), òcalcificationsó, òechogenicityó (0,721247) òshapeó 

(0,755404).  

Based on the analysis of variance using multiple  comparisons (Multiple Comparisons), a differ-

ent diagnostic value of ultrasound signs of "microcalcifications" and "macrocalcifications" was estab-

lished. In a comparative assessment of ultrasound of benign and malignant tumors of the thyroid 

gland, it was found that the sign "microcalcifications" (diagnostic weight 7.63031 ranks) belongs to 

the group of the most significant signs. Microcalcifications are one of the most significant markers of 

malignant tumors of the thyroid gland, primarily papillary and me dullary thyroid cancer, which was 

also shown by the presented study.  

Conclusion . During thyroid nodulesõ examination the diagnostic value of the òcalcificationsó is 

ambiguous and it is interpreted quite widely. The presence of calcifications both in benign  nodes and 

tumors in thyroid gland of varying degrees of malignancy makes a more balanced approach to the 

interpretation of this symptom.  
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ɚɎɜɑɘɑəəɧɑ Ɏɚɓɘɚɒəɚɝɞɔ ɟɗɨɞɜɌ-

ɓɎɟɖɚɎɚɕ ɌɛɛɌɜɌɞɟɜɧ ɝɐɑɗɌɗɔ Ɏɚɓ-

ɘɚɒəɧɘ əɑ ɞɚɗɨɖɚ ɜɌəəɑɑ ɎɧɫɎɗɑ-

əɔɑ ɛɌɞɚɗɚɏɔɔ ɥɔɞɚɎɔɐəɚɕ ɒɑɗɑɓɧ 

(ɅȲ), əɚ ɔ ɛɚɓɎɚɗɔɗɔ ɝɠɚɜɘɔɜɚ-

ɎɌɞɨ Ɍɗɏɚɜɔɞɘ ɐɔɌɏəɚɝɞɔɖɔ ɔ ɗɑɣɑəɔɫ ɛɌɢɔ-

ɑəɞɚɎ, ɚɝəɚɎɧɎɌɫɝɨ əɌ ɚɝɚɍɑəəɚɝɞɫɡ ɟɗɨɞɜɌ-

ɓɎɟɖɚɎɚɕ ɖɌɜɞɔəɧ [1]. Ȼɜɔ ɐɔɠɠɟɓəɚɕ ɛɌɞɚ-

ɗɚɏɔɔ ɅȲ ɟɗɨɞɜɌɓɎɟɖɚɎɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ 

(ȿȳȴ) Ɏɧɛɚɗəɫɑɞ Ɏ ɚɝəɚɎəɚɘ ɎɝɛɚɘɚɏɌɞɑɗɨ-

əɟɪ ɜɚɗɨ, ɠɔɖɝɔɜɟɫ ɢɔɠɜɚɎɧɑ ɡɌɜɌɖɞɑɜɔ-

ɝɞɔɖɔ ɚɍɦɑɘɌ ɅȲ ɔ ɖɜɚɎɚɞɚɖɌ Ɏ əɑɕ. Ȼɜɔ 

ɚɣɌɏɚɎɚɕ ɒɑ ɛɌɞɚɗɚɏɔɔ ɅȲ ȿȳȴ əɌ ɚɝəɚɎɌ-

əɔɔ ɢɔɠɜɚɎɧɡ ɔ ɎɔɓɟɌɗɨəɧɡ ɚɝɚɍɑəəɚɝɞɑɕ 

ɔɓɟɣɌɑɘɚɏɚ ɚɍɦɑɖɞɌ ɛɚɓɎɚɗɫɑɞ ɝɐɑɗɌɞɨ ɛɜɑɐ-

ɛɚɗɚɒɑəɔɑ ɚ ɑɏɚ ɘɚɜɠɚɗɚɏɔɔ, ɣɞɚ ɐɌɑɞ Ɏɚɓ-

ɘɚɒəɚɝɞɨ ɝɠɚɜɘɔɜɚɎɌɞɨ ɛɚɜɫɐɚɖ ɛɚɝɗɑɐɟɪ-

ɥɑɏɚ ɛɜɔɘɑəɑəɔɫ ɜɌɓɗɔɣəɧɡ ɐɔɌɏəɚɝɞɔɣɑ-

ɝɖɔɡ ɘɑɞɚɐɔɖ [2]. Ƚɑɏɚɐəɫ ɚɛɔɝɌəɚ ɟɒɑ ɚɖɚɗɚ 

20 ɟɗɨɞɜɌɓɎɟɖɚɎɧɡ ɛɜɔɓəɌɖɚɎ ɟɓɗɚɎ ɅȲ ɝ 

ɡɚɜɚɤɔɘɔ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɘɔ ɛɚɖɌɓɌɞɑɗɫɘɔ 

[3]. ȭɗɌɏɚɐɌɜɫ ɩɞɚɘɟ ȿȳȴ ɝɞɌɗɚ ɛɑɜɎɚɚɣɑɜɑɐ-

əɧɘ ɔ ɚɝəɚɎɚɛɚɗɌɏɌɪɥɔɘ ɘɑɞɚɐɚɘ Ɏɚ ɘəɚ-

ɏɔɡ ɘɑɒɐɟəɌɜɚɐəɧɡ ɖɗɔəɔɣɑɝɖɔɡ ɜɑɖɚɘɑə-

ɐɌɢɔɫɡ ɔ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɡ ɌɗɏɚɜɔɞɘɌɡ. ȶ 

ɣɔɝɗɟ ɟɗɨɞɜɌɓɎɟɖɚɎɧɡ ɛɜɔɓəɌɖɚɎ ɝ Ɏɧɝɚɖɔɘ 

ɐɔɌɏəɚɝɞɔɣɑɝɖɔɘ çɎɑɝɚɘè ɚɞəɚɝɫɞɝɫ ɛɜɔɓəɌ-

ɖɔ ɖɌɗɨɢɔɠɔɖɌɢɔɔ ɜɌɓɗɔɣəɧɡ ɝɞɜɟɖɞɟɜ ɟɓ-

ɗɚɎ ɅȲ [4]. ȮɧɜɌɒɑəəɚɝɞɨ ɔ ɎɌɜɔɌəɞɧ ɖɌɗɨ-

ɢɔɠɔɖɌɢɔɔ Ɏ ɟɓɗɌɡ ɅȲ ɜɌɓɗɔɣəɧ, ɣɞɚ ɚɍɦ-

ɫɝəɫɑɞɝɫ ɜɌɓɗɔɣəɧɘɔ ɛɌɞɚɏɑəɑɞɔɣɑɝɖɔɘɔ 

ɘɑɡɌəɔɓɘɌɘɔ ɚɞɗɚɒɑəɔɫ ɝɚɗɑɕ ɖɌɗɨɢɔɫ Ɏ 

ɚɣɌɏɚɎɧɡ ɚɍɜɌɓɚɎɌəɔɫɡ ɜɌɓɗɔɣəɚɏɚ ɘɚɜɠɚɗɚ-

ɏɔɣɑɝɖɚɏɚ ɝɞɜɚɑəɔɫ [5]. ȴɘɑəəɚ ɛɚɩɞɚɘɟ ɔ 

ɤɔɜɚɖ ɐɔɌɛɌɓɚə ɚɢɑəɚɖ ɩɞɚɏɚ ɛɜɔɓəɌɖɌ ɜɌɓ-

ɗɔɣəɧɘɔ ɝɛɑɢɔɌɗɔɝɞɌɘɔ: ɚɞ ɟɘɑɜɑəəɧɡ ɐɚ 

ɚɣɑəɨ Ɏɧɝɚɖɔɡ [6, 7]. Ȯ ɓəɌɣɔɞɑɗɨəɚɕ ɝɞɑɛɑəɔ 

ɩɞɚ ɓɌɎɔɝɔɞ ɚɞ ɡɌɜɌɖɞɑɜɌ ɛɌɞɚɗɚɏɔɔ ɔ ɘɑɞɚ-

ɐɔɖɔ ɔɝɝɗɑɐɚɎɌəɔɫ (ɜɑɞɜɚɝɛɑɖɞɔɎəɚɕ ɔɗɔ 

ɛɜɚɝɛɑɖɞɔɎəɚɕ). ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɫɎɗɫɫɝɨ ɚɐ-

əɔɘ ɔɓ əɌɔɍɚɗɑɑ ɫɎəɧɡ ɔ ɣɑɞɖɚ ɜɑɏɔɝɞɜɔɜɟɑ-

ɘɧɡ ɛɜɔ ɚɍɝɗɑɐɚɎɌəɔɔ ɟɗɨɞɜɌɓɎɟɖɚɎɧɡ ɛɜɔ-

ɓəɌɖɚɎ ɚɣɌɏɚɎɧɡ ɚɍɜɌɓɚɎɌəɔɕ ɅȲ, çɖɌɗɨɢɔ-

ɠɔɖɌɢɔɫè ɜɌɝɝɘɌɞɜɔɎɌɑɞɝɫ ɝɛɑɢɔɌɗɔɝɞɌɘɔ Ɏ 

ɛɜɚɏəɚɝɞɔɣɑɝɖɚɘ ɛɗɌəɑ əɑɚɐəɚɓəɌɣəɚ, ɣɞɚ 

ɛɜɑɐɝɞɌɎɗɫɑɞ ɖɌɖ əɌɟɣəɧɕ, ɞɌɖ ɔ ɛɜɌɖɞɔɣɑ-

ɝɖɔɕ ɔəɞɑɜɑɝ.  

ɂɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. 

Ⱥɢɑəɔɞɨ ɓəɌɣɑəɔɑ ɟɗɨɞɜɌɓɎɟɖɚɎɚɏɚ 

ɛɜɔɓəɌɖɌ çɖɌɗɨɢɔɠɔɖɌɞɧè ɛɜɔ ɐɔɌɏəɚɝɞɔɖɑ 

ɎɧɫɎɗɑəəɧɡ ɖɌɗɨɢɔəɔɜɚɎɌəəɧɡ ɚɍɜɌɓɚɎɌəɔɕ 

ɥɔɞɚɎɔɐəɚɕ ɒɑɗɑɓɧ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. 

ȴɝɡɚɐɫ ɔɓ ɛɚɝɞɌɎɗɑəəɚɕ ɢɑɗɔ, Ɏɧɛɚɗ-

əɑəɚ ɜɑɞɜɚɝɛɑɖɞɔɎəɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ. Ȼɜɚ-

ɌəɌɗɔɓɔɜɚɎɌəɧ ɛɜɚɞɚɖɚɗɧ ȿȳȴ, Ɏɧɛɚɗəɑə-

əɧɡ ɛɑɜɑɐ ɚɛɑɜɌɢɔɫɘɔ 665 ɛɌɢɔɑəɞɌɘ ɝ ɚɣɌ-

ɏɚɎɧɘɔ ɚɍɜɌɓɚɎɌəɔɫɘɔ ɅȲ. ȶɜɔɞɑɜɔɑɘ ɚɞ-

ɍɚɜɌ Ɏ ɔɝɝɗɑɐɚɎɌəɔɑ ɍɧɗɚ əɌɗɔɣɔɑ Ɏ ɔɝɞɚɜɔɔ 

ɍɚɗɑɓəɔ ɐɌəəɧɡ ɚɍ ɟɗɨɞɜɌɓɎɟɖɚɎɚɕ ɔ ɘɚɜɠɚ-

ɗɚɏɔɣɑɝɖɚɕ ɎɑɜɔɠɔɖɌɢɔɔ ɖɌɗɨɢɔɠɔɖɌɢɔɔ. 

Ȼɜɔ ɟɗɨɞɜɌɓɎɟɖɚɎɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɚɝəɚɎɌəɔ-

ɑɘ ɐɗɫ ɓɌɖɗɪɣɑəɔɫ çɖɌɗɨɢɔɠɔɖɌɞè ɍɧɗɚ 

əɌɗɔɣɔɑ ɏɔɛɑɜɩɡɚɏɑəəɧɡ ɝɞɜɟɖɞɟɜ Ɏɧɝɚɖɚɕ 

ɒɑɝɞɖɚɝɞɔ ɜɌɓɗɔɣəɧɡ ɜɌɓɘɑɜɚɎ ɔ ɠɚɜɘɧ Ɏ 

ɝɞɜɟɖɞɟɜɑ ɟɓɗɌ ɅȲ, ɛɜɔ ɛɌɞɚɘɚɜɠɚɗɚɏɔɣɑ-

ɝɖɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɚɛɑɜɌɢɔɚəəɧɡ ɛɜɑɛɌɜɌ-

ɞɚɎ ð əɌɗɔɣɔɑ ɖɌɗɨɢɔəɔɜɚɎɌəəɧɡ ɝɞɜɟɖɞɟɜ Ɏ 

ɖɌɛɝɟɗɑ ɔ ɛɌɜɑəɡɔɘɑ ɟɓɗɚɎ ɅȲ ɎɝɗɑɐɝɞɎɔɑ 

ɚɍɜɌɓɚɎɌəɔɫ ɡɚɗɑɝɞɑɜɔəɚɎɧɡ ɏɜɌəɟɗɑɘ ɔ ɚɞ-

ɗɚɒɑəɔɫ ɝɚɗɑɕ ɖɌɗɨɢɔɫ Ɏ ɞɖɌəɔ ɟɓɗɌ ɅȲ. Ȼɚ 

ɐɌəəɧɘ ɟɗɨɞɜɌɓɎɟɖɚɎɚɏɚ ɔ ɛɌɞɚɘɚɜɠɚɗɚɏɔ-

ɣɑɝɖɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɕ ɍɧɗɚ ɟɝɞɌəɚɎɗɑəɚ, ɣɞɚ 

ɟ 499 (67,5%) ɛɌɢɔɑəɞɚɎ ɍɧɗɔ ɎɧɫɎɗɑəɧ ɚɣɌ-

ɏɚɎɧɑ ɚɍɜɌɓɚɎɌəɔɫ ɅȲ ɝ ɛɜɔɓəɌɖɌɘɔ ɖɌɗɨ-

ɢɔɠɔɖɌɢɔɔ ɜɌɓɗɔɣəɚɕ ɝɞɑɛɑəɔ ɎɧɜɌɒɑəəɚ-

ɝɞɔ, ɩɞɔ ɛɌɢɔɑəɞɧ ɔ ɝɞɌɗɔ ɚɍɦɑɖɞɚɘ ɔɝɝɗɑɐɚ-

ɎɌəɔɫ. Ȯ ɔɓɟɣɌɑɘɚɕ ɏɜɟɛɛɑ ɛɌɢɔɑəɞɚɎ ɛɚ ɜɑ-

ɓɟɗɨɞɌɞɌɘ ɛɌɞɚɘɚɜɠɚɗɚɏɔɣɑɝɖɚɏɚ ɔɝɝɗɑɐɚɎɌ-

əɔɫ ɛɜɑɛɌɜɌɞɚɎ ɟɐɌɗɑəəɧɡ ɅȲ ɐɚɍɜɚɖɌɣɑ-

ɝɞɎɑəəɧɑ əɑɚɛɟɡɚɗɑɎɧɑ ɓɌɍɚɗɑɎɌəɔɫ (1-ɫ 

ɏɜɟɛɛɌ) ɍɧɗɔ ɟɝɞɌəɚɎɗɑəɧ Ɏ 120 ɝɗɟɣɌɫɡ 

(26,7% ɚɞ ɔɝɝɗɑɐɟɑɘɚɏɚ ɖɚəɞɔəɏɑəɞɌ ɍɚɗɨ-

əɧɡ), ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɧɑ ɚɛɟɡɚɗɔ ɅȲ (2-ɫ 

ɏɜɟɛɛɌ) ð Ɏ 53 ɝɗɟɣɌɫɡ (11,8%), ɜɌɖ ɅȲ (3-ɫ 

ɏɜɟɛɛɌ) ð Ɏ 276 ɝɗɟɣɌɫɡ (61,5%). ȻɜɑɚɍɗɌɐɌ-

əɔɑ Ɏ ɔɝɝɗɑɐɚɎɌəɔɔ ɛɌɢɔɑəɞɚɎ ɝ ɚɛɟɡɚɗɫɘɔ 

ɅȲ ɚɍɦɫɝəɫɑɞɝɫ ɝɚɎɜɑɘɑəəɧɘɔ ɛɚɐɡɚɐɌɘɔ ɖ 

ɡɔɜɟɜɏɔɣɑɝɖɚɘɟ ɗɑɣɑəɔɪ ɛɌɢɔɑəɞɚɎ ɝ ɟɓɗɚ-

Ɏɧɘɔ ɚɍɜɌɓɚɎɌəɔɫɘɔ ɅȲ. Ȯ 1-ɕ ɏɜɟɛɛɑ ɛɜɑ-

ɚɍɗɌɐɌɗɔ ɛɌɢɔɑəɞɧ ɝ ɟɓɗɚɎɧɘ ɘɌɖɜɚɠɚɗɗɔ-

ɖɟɗɫɜəɧɘ ɛɜɚɗɔɠɑɜɔɜɟɪɥɔɘ ɖɚɗɗɚɔɐəɧɘ 

ɓɚɍɚɘ (85,9%), Ɏɚ 2-ɕ ð ɝ ɠɚɗɗɔɖɟɗɫɜəɚɕ Ɍɐɑ-

əɚɘɚɕ (93,0%), Ɏ 3-ɕ ð ɝ ɛɌɛɔɗɗɫɜəɧɘ ɜɌɖɚɘ 

ɅȲ (84,1%). ȮɚɓɜɌɝɞ ɛɌɢɔɑəɞɚɎ 1-ɕ ɏɜɟɛɛɧ 

ɍɧɗ ɚɞ 18 ɐɚ 76 ɗɑɞ (ɝɜɑɐəɔɕ ɎɚɓɜɌɝɞ ð 

50,3Ñ11,9 ɏɚɐɌ). Ȯɚ 2-ɕ ɏɜɟɛɛɑ ɎɚɓɜɌɝɞ ɛɌɢɔ-

ɑəɞɚɎ ɍɧɗ ɝ 19 ɐɚ 67 ɗɑɞ (ɝɜɑɐəɔɕ ɎɚɓɜɌɝɞ 

ɝɚɝɞɌɎɔɗ 48,7Ñ10,1 ɏɚɐɌ). ȮɚɓɜɌɝɞ ɛɌɢɔɑəɞɚɎ 

Ɏ 3-ɕ ɏɜɟɛɛɑ ɍɧɗ ɚɞ 21 ɐɚ 87 ɗɑɞ (ɝɜɑɐəɔɕ 

ɎɚɓɜɌɝɞ ɝɚɝɞɌɎɔɗ 52,3Ñ12,7 ɏɚɐɌ). ȬəɌɗɔɓ ɛɚ 

ɏɑəɐɑɜəɚɘɟ ɛɜɔɓəɌɖɟ ɛɚɖɌɓɌɗ ɛɜɑɚɍɗɌɐɌəɔɑ 

ɍɚɗɨəɧɡ ɒɑəɝɖɚɏɚ ɛɚɗɌ: 1-ɫ ɏɜɟɛɛɌ ð 107 

(89,2%), 2 -ɫ ɏɜɟɛɛɌ ð 44 (83,0%), 3 -ɫ ɏɜɟɛɛɌ ð 

233 (84,4%). ȺɣɌɏɚɎɧɑ ɚɍɜɌɓɚɎɌəɔɫ ɅȲ ɣɌ-

ɥɑ ɎɧɫɎɗɫɗɔ Ɏ əɔɒəɔɡ ɛɚɗɪɝɌɡ ɐɚɗɑɕ ɅȲ 

(73,3%), ɛɜɑɔɘɟɥɑɝɞɎɑəəɚ Ɏ ɛɜɌɎɚɕ ɐɚɗɑ ɅȲ 

(40,1%).  

Ȱɚ ɚɛɑɜɌɢɔɔ Ɏɝɑɘ ɛɌɢɔɑəɞɌɘ ɛɜɚɎɚɐɔ-

ɗɚɝɨ ȿȳȴ ɚɜɏɌəɚɎ ɤɑɔ əɌ ɟɗɨɞɜɌɓɎɟɖɚɎɧɡ 

ɌɛɛɌɜɌɞɌɡ Aplio XG (Toshiba, ɋɛɚəɔɫ) ɔ 

SonoScape ɝ ɤɔɜɚɖɚɛɚɗɚɝəɧɘ ɗɔəɑɕəɧɘ 

ɐɌɞɣɔɖɚɘ ɝɖɌəɔɜɚɎɌəɔɫ ɝ ɐɔɌɛɌɓɚəɚɘ ɣɌɝɞɚɞ 

7ð14 ȸȯɢ. ȴɝɝɗɑɐɚɎɌəɔɑ ɛɜɚɎɚɐɔɗɚɝɨ ɛɚ 

ɛɜɚɞɚɖɚɗɟ ɘɟɗɨɞɔɛɌɜɌɘɑɞɜɔɣɑɝɖɚɏɚ ȿȳȴ ɔ 

ɎɖɗɪɣɌɗɚ Ɏ ɝɑɍɫ ɝɑɜɚɤɖɌɗɨəɧɕ ɜɑɒɔɘ, ɢɎɑ-

Ƚ 
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ɞɚɎɚɑ ɐɚɛɛɗɑɜɚɎɝɖɚɑ ɖɌɜɞɔɜɚɎɌəɔɑ. ȮɧɫɎ-

ɗɑəəɧɑ ɛɜɔ Ɏɧɛɚɗəɑəɔɔ ɔɝɝɗɑɐɚɎɌəɔɫ ɟɗɨ-

ɞɜɌɓɎɟɖɚɎɧɑ ɛɜɔɓəɌɖɔ Ɏəɚɝɔɗɔɝɨ Ɏ ɛɜɚɞɚɖɚɗ 

ȿȳȴ. 

Ȼɚɝɖɚɗɨɖɟ ɢɑɗɨɪ ɔɝɝɗɑɐɚɎɌəɔɫ ɍɧɗɌ 

ɚɢɑəɖɌ ɓəɌɣɔɘɚɝɞɔ ɔ ɎɌɗɔɐəɚɝɞɔ ɛɜɔɓəɌɖɌ 

çɖɌɗɨɢɔɠɔɖɌɞɧè, Ɏ ɛɑɜɎɟɪ ɚɣɑɜɑɐɨ Ɍɖɢɑəɞ 

ɐɑɗɌɗɝɫ əɌ ɚɍɫɓɌɞɑɗɨəɚɕ ɔ ɖɚəɖɜɑɞəɚɕ ɚɢɑə-

ɖɑ ɐɌəəɚɏɚ ɛɜɔɓəɌɖɌ, Ɏɡɚɐɫɥɑɏɚ Ɏ ɖɚɘɛɗɑɖɝ 

ɛɜɔɓəɌɖɚɎ, ɔɝɛɚɗɨɓɟɑɘɧɡ ɝɔɝɞɑɘɚɕ ɝɞɜɌɞɔ-

ɠɔɖɌɢɔɔ ɜɔɝɖɌ ɜɌɖɌ ɅȲ TI-RADS [8]. ȹɌɜɫ-

ɐɟ ɝ ɔɓɟɣɌɑɘɧɘ ɛɜɔɓəɌɖɚɘ ɚɢɑəɔɎɌɗɔ ɐɜɟɏɔɑ 

ɟɗɨɞɜɌɓɎɟɖɚɎɧɑ ɛɜɔɓəɌɖɔ, ɖɚɞɚɜɧɑ ɍɧɗɔ 

əɑɚɍɡɚɐɔɘɧ ɐɗɫ ɠɚɜɘɔɜɚɎɌəɔɫ ɚɍɥɑɕ ɚɢɑə-

ɖɔ ɟɓɗɚɎɚɏɚ ɚɍɜɌɓɚɎɌəɔɫ: çɍɚɗɨɤɔɑè ð ɎɧɜɌ-

ɒɑəəɌɫ ɏɔɛɚɩɡɚɏɑəəɚɝɞɨ, ɎɑɜɞɔɖɌɗɨəɌɫ ɚɜɔ-

ɑəɞɌɢɔɫ ɟɓɗɌ, əɑɣɑɞɖɔɑ ɔ əɑɜɚɎəɧɑ ɖɚəɞɟɜɧ; 

çɘɌɗɧɑè ð ɟɘɑɜɑəəɚɑ ɝəɔɒɑəɔɑ ɔ əɑɜɌɎəɚ-

ɘɑɜəɚɝɞɨ ɩɡɚɏɑəəɚɝɞɔ, ɚɖɜɟɏɗɌɫ ɠɚɜɘɌ, əɑ-

ɜɌɎəɚɘɑɜəɚɝɞɨ ɞɚɗɥɔəɧ ɚɍɚɐɖɌ Halo, əɌɗɔ-

ɣɔɑ Ɍɖɟɝɞɔɣɑɝɖɚɕ ɞɑəɔ ɓɌ ɟɓɗɚɘ ɔ ɛɌɞɚɗɚɏɔ-

ɣɑɝɖɚɏɚ ɝɚɝɟɐɔɝɞɚɏɚ ɜɔɝɟəɖɌ. ȿɝɞɌəɚɎɗɑəəɧɕ 

ɟɗɨɞɜɌɓɎɟɖɚɎɚɕ ɛɌɞɞɑɜə ɖɗɌɝɝɔɠɔɢɔɜɚɎɌɗɔ 

ɛɚ ɝɔɝɞɑɘɑ TI-RADS.  

ȶɚɗɔɣɑɝɞɎɑəəɧɑ ɐɌəəɧɑ, ɛɚɐɣɔəɫɪɥɔ-

ɑɝɫ ɓɌɖɚəɟ əɚɜɘɌɗɨəɚɏɚ ɜɌɝɛɜɑɐɑɗɑəɔɫ, ɍɧɗɔ 

ɚɞɚɍɜɌɒɑəɧ Ɏ Ɏɔɐɑ ɝɜɑɐəɑɏɚ ɓəɌɣɑəɔɫ ɔ 

ɝɞɌəɐɌɜɞəɚɏɚ ɚɞɖɗɚəɑəɔɫ (ȸÑȒ). ȼɌɓɗɔɣɔɫ 

ɘɑɒɐɟ ɎɧɍɚɜɖɌɘɔ ɚɛɜɑɐɑɗɫɗɔ ɝ ɛɚɘɚɥɨɪ U-

ɖɜɔɞɑɜɔɫ ȸɌəəɌðȿɔɞəɔ, Ɍ ɐɗɫ ɚɢɑəɖɔ ɝɞɌɞɔ-

ɝɞɔɣɑɝɖɚɕ ɐɚɝɞɚɎɑɜəɚɝɞɔ ɔɝɛɚɗɨɓɚɎɌɗɔ ɖɜɔ-

ɞɑɜɔɕ ȽɞɨɪɐɑəɞɌ. Ȱɗɫ ɖɌɣɑɝɞɎɑəəɧɡ ɛɚɖɌɓɌ-

ɞɑɗɑɕ ɛɜɔɘɑəɫɗɔ əɑɛɌɜɌɘɑɞɜɔɣɑɝɖɔɕ ɛɚɖɌ-

ɓɌɞɑɗɨ Ȗ2. Ȼɜɔ ɚɢɑəɖɑ ɓəɌɣɔɘɚɝɞɔ ɛɜɔɓəɌɖɌ 

ɔɝɛɚɗɨɓɚɎɌɗɔ ɖɚɜɜɑɗɫɢɔɚəəɧɕ, ɠɌɖɞɚɜəɧɕ ɔ 

ɐɔɝɛɑɜɝɔɚəəɧɕ ɌəɌɗɔɓɧ. ȸɌɞɑɘɌɞɔɣɑɝɖɌɫ 

ɚɍɜɌɍɚɞɖɌ ɛɚɗɟɣɑəəɧɡ ɠɌɖɞɔɣɑɝɖɔɡ ɐɌəəɧɡ 

ɛɜɚɎɚɐɔɗɌɝɨ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɛɜɚɏɜɌɘɘəɧɡ 

ɛɌɖɑɞɚɎ StatSoft STATISTICA 10.0 ɔ Microsoft 

Office Excel 2016.  

ȼɑɓɟɗɨɞɌɞɧ ɔ ɚɍɝɟɒɐɑəɔɑ. 

ȽɚɏɗɌɝəɚ ɛɚɝɞɌɎɗɑəəɚɕ ɢɑɗɔ, ɍɧɗɚ Ɏɧ-

ɛɚɗəɑəɚ ɐɌəəɚɑ ɜɑɞɜɚɝɛɑɖɞɔɎəɚɑ ɔɝɝɗɑɐɚɎɌ-

əɔɑ. Ƚ ɟɣɑɞɚɘ ɖɜɔɞɑɜɔɑɎ Ɏɖɗɪɣɑəɔɫ ɍɧɗɚ 

ɚɞɚɍɜɌəɚ 449 ɖɗɔəɔɣɑɝɖɔɡ ɝɗɟɣɌɑɎ. ȯɜɟɛɛɧ 

ɛɌɢɔɑəɞɚɎ əɑɐɚɝɞɚɎɑɜəɚ ɚɞɗɔɣɌɗɔɝɨ ɛɚ ɛɚɗɟ 

(p = 0,323) ɔ ɎɚɓɜɌɝɞɟ (p = 0,491). Ȼɚɝɖɚɗɨɖɟ 

əɌɗɔɣɔɑ ɖɌɗɨɢɔɠɔɖɌɞɚɎ əɑ ɚɛɜɑɐɑɗɫɑɞɝɫ 

ɜɌɓɘɑɜɚɘ ɅȲ ɔ ɑɑ ɜɌɝɛɚɗɚɒɑəɔɑɘ, ɐɌəəɧɑ 

ɛɟəɖɞɧ ɛɜɚɞɚɖɚɗɚɎ ȿȳȴ əɑ ɌəɌɗɔɓɔɜɚɎɌɗɔɝɨ. 

ȾɌɖɒɑ əɌɗɔɣɔɑ ɖɌɗɨɢɔɠɔɖɌɞɚɎ əɑ ɚɛɜɑɐɑɗɫ-

ɑɞɝɫ ɜɌɓɘɑɜɌɘɔ ɔ ɗɚɖɌɗɔɓɌɢɔɑɕ ɝɌɘɚɏɚ ɚɣɌ-

ɏɚɎɚɏɚ ɚɍɜɌɓɚɎɌəɔɫ Ɏ ɅȲ, ɛɚɩɞɚɘɟ ɩɞɔ ɛɌ-

ɜɌɘɑɞɜɧ ɞɌɖɒɑ əɑ ɟɣɔɞɧɎɌɗɔɝɨ.  

ȹɌ ɛɑɜɎɚɘ ɩɞɌɛɑ ɔɝɝɗɑɐɚɎɌəɔɫ ɐɗɫ 

ɟɝɞɌəɚɎɗɑəɔɫ ɞɚɒɐɑɝɞɎɑəəɚɝɞɔ ɚɢɑəɚɖ ɟɗɨ-

ɞɜɌɓɎɟɖɚɎɧɡ ɛɜɔɓəɌɖɚɎ ɚɣɌɏɚɎɧɡ ɚɍɜɌɓɚɎɌ-

əɔɕ ɅȲ (Ɏ ɞɚɘ ɣɔɝɗɑ ɔ çɖɌɗɨɢɔɠɔɖɌɢɔɔè) 

ɍɧɗ ɛɜɚɎɑɐɑə ɖɚɜɜɑɗɫɢɔɚəəɧɕ ɌəɌɗɔɓ (ɖɚ-

ɩɠɠɔɢɔɑəɞ  ȶɑəɐɌɗɗɌ). Ȱɗɫ ɩɞɚɏɚ ɌəɌɗɔɓɔ-

ɜɚɎɌɗɔɝɨ ɛɜɚɞɚɖɚɗɧ ȿȳȴ ɅȲ, Ɏɧɛɚɗəɑəəɧɡ 

əɑɝɖɚɗɨɖɔɘɔ ɎɜɌɣɌɘɔ. Ƚ ɟɣɑɞɚɘ ɚɝɚɍɑəəɚɝɞɔ 

ɖɚɜɜɑɗɫɢɔɫ ȶɑəɐɌɗɗɌ (ɝɔɗɧ ɝɎɫɓɔ ɚɍɚɓəɌɣɌ-

ɪɞɝɫ ɜɌəɏɌɘɔ) ɟɣɔɞɧɎɌɗɔ ɖɚɗɔɣɑɝɞɎɚ ɝɚɎɛɌ-

ɐɑəɔɕ ɔ ɝɞɑɛɑəɨ ɜɌɓɍɜɚɝɌ ɝɠɚɜɘɔɜɚɎɌɎɤɔɡ-

ɝɫ ɝɔɗɨəɧɡ ɝɎɫɓɑɕ ɘɑɒɐɟ ɛɜɔɓəɌɖɌɘɔ. ȼɑ-

ɓɟɗɨɞɌɞɧ ɔɝɝɗɑɐɚɎɌəɔɫ ɍɧɗɔ ɝɏɜɟɛɛɔɜɚɎɌəɧ 

Ɏ ɘɌɞɜɔɢɧ ɖɚɜɜɑɗɫɢɔɕ, Ɍ ɓɌɞɑɘ ɍɧɗ ɛɜɚɎɑ-

ɐɑə ɌəɌɗɔɓ ɓəɌɣɔɘɧɡ ɖɚɜɜɑɗɫɢɔɕ (p < 0,05). 

Ȱɗɫ ɟɛɜɚɥɑəɔɫ ɓɌɐɌɣɔ ɔɝɛɚɗɨɓɚɎɌɗɔ ɛɜɑɐ-

ɗɚɒɑəɔɑ ɚ Ɏɚɓɘɚɒəɚɘ ɚɍɦɑɐɔəɑəɔɔ ɜɫɐɌ ɟɗɨ-

ɞɜɌɓɎɟɖɚɎɧɡ ɛɜɔɓəɌɖɚɎ Ɏ ɏɜɟɛɛɧ: çɖɜɌɕè 

(ɚɍɦɑɐɔəɑəəɧɑ ɛɜɔɓəɌɖɔ çɖɚəɞɟɜɧè ɔ çɏɜɌ-

əɔɢɧè); çɖɌɗɨɢɔɠɔɖɌɞɧè (ɚɍɦɑɐɔəɑəəɧɑ ɛɜɔ-

ɓəɌɖɔ çɘɌɖɜɚɖɌɗɨɢɔɠɔɖɌɞɧè, çɘɔɖɜɚɖɌɗɨɢɔ-

ɠɔɖɌɞɧè ɔ çɛɑɜɔɠɑɜɔɣɑɝɖɚɑ ɚɍɧɓɎɑɝɞɎɗɑ-

əɔɑè); çɠɚɜɘɌè (ɚɍɦɑɐɔəɑəəɧɑ ɛɜɔɓəɌɖɔ 

çɠɚɜɘɌè ɔ çɎɧɝɚɞɌ > ɤɔɜɔəɧè); çɩɡɚɝɞɜɟɖɞɟ-

ɜɌè (ɚɍɦɑɐɔəɑəəɧɑ ɛɜɔɓəɌɖɔ çɝɞɜɚɑəɔɑè ɔ 

çɩɡɚɝɞɜɟɖɞɟɜɌè) [9].  

Ȯ ɚɢɑəɖɑ ɝɞɌɞɔɝɞɔɣɑɝɖɚɕ ɓəɌɣɔɘɚɝɞɔ 

ɜɌɓɗɔɣɔɕ ɣɌɝɞɚɞ ɟɗɨɞɜɌɓɎɟɖɚɎɧɡ ɛɜɔɓəɌɖɚɎ 

ɛɜɔɘɑəɫɗɔ ɖɜɔɞɑɜɔɕ ȻɔɜɝɚəɌ (Ȗ2). Ȯɝɑ ɟɗɨ-

ɞɜɌɓɎɟɖɚɎɧɑ ɛɜɔɓəɌɖɔ ɔɘɑɗɔ Ɏ ɜɌɓɗɔɣəɚɕ 

ɝɞɑɛɑəɔ ɎɧɜɌɒɑəəɟɪ ɝɟɍɦɑɖɞɔɎəɚɝɞɨ ɚɢɑə-

ɖɔ: əɌɔɍɚɗɑɑ ɝɟɍɦɑɖɞɔɎəɚɕ ɫɎɗɫɑɞɝɫ ɚɢɑəɖɌ 

ɠɚɜɘɧ ɟɓɗɌ (ɜ = 0,0013), ɘɑəɑɑ ɝɟɍɦɑɖɞɔɎ-

əɧɘɔ ð ɚɢɑəɖɌ ɎɌɝɖɟɗɫɜɔɓɌɢɔɔ (ɜ = 0,0544) ɔ 

ɚɢɑəɖɌ ɏɜɌəɔɢ (ɜ = 0,0687). ȽɌɘɧɘɔ ɚɍɦɑɖ-

ɞɔɎəɧɘɔ Ɏ ɛɗɌəɑ ɚɢɑəɚɖ ɍɧɗɔ ɚɢɑəɖɔ 

ɩɡɚɝɞɜɟɖɞɟɜɧ (ɜ = 0,6823), ɖɚəɞɟɜɚɎ (ɜ = 

0,8754), ɩɡɚɏɑəəɚɝɞɔ (ɜ = 0,2134) ɔ ɖɌɗɨɢɔ-

ɠɔɖɌɞɚɎ (ɜ = 0,4146) (ɞɌɍɗ. ʈ1). 

ȹɌ ɚɝəɚɎɌəɔɔ ɗɚɖɌɗɨəɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ 

ɍɧɗɚ ɛɚɐɞɎɑɜɒɐɑəɚ, ɣɞɚ ɔɝɛɚɗɨɓɟɑɘɧɕ Ɏ ɛɚ-

ɎɝɑɐəɑɎəɚɕ ɛɜɌɖɞɔɖɑ ɟɗɨɞɜɌɓɎɟɖɚɎɚɕ çɚɍɦ-

ɑɐɔəɑəəɧɕè ɛɜɔɓəɌɖ çɖɌɗɨɢɔɠɔɖɌɞɧè ɫɎɗɫ-

ɑɞɝɫ Ɏ ɓəɌɣɔɞɑɗɨəɚɕ ɝɞɑɛɑəɔ ɚɍɦɑɖɞɔɎəɧɘ. Ƚ 

ɢɑɗɨɪ ɚɛɜɑɐɑɗɑəɔɫ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɏɚ ɎɑɝɌ 

ɟɗɨɞɜɌɓɎɟɖɚɎɚɏɚ ɛɜɔɓəɌɖɌ çɖɌɗɨɢɔɠɔɖɌɞɧè 

ɅȲ ɍɧɗ ɛɜɚɎɑɐɑə ɠɌɖɞɚɜəɧɕ ɌəɌɗɔɓ, ɛɚɓɎɚ-

ɗɫɪɥɔɕ əɑ ɞɚɗɨɖɚ ɎɧɫɎɗɫɞɨ ɝɖɜɧɞɧɑ ɚɍɚɍ-

ɥɌɪɥɔɑ ɡɌɜɌɖɞɑɜɔɝɞɔɖɔ ɜɌɝɝɘɌɞɜɔɎɌɑɘɚɏɚ 

ɛɜɔɓəɌɖɌ, əɚ ɔ əɌ ɚɝəɚɎɌəɔɔ ɚɛɜɑɐɑɗɑəɔɫ 

ɠɌɖɞɚɜəɚɕ əɌɏɜɟɓɖɔ Ɏɧɐɑɗɔɞɨ ɛɜɔɚɜɔɞɑɞəɧɑ 

ɛɜɔɓəɌɖɔ, ɖɚɞɚɜɧɑ ɘɚɏɟɞ ɍɧɞɨ ɚɛɜɑɐɑɗɫɪ-

ɥɔɘɔ Ɏ ɖɚəɖɜɑɞəɧɡ ɖɗɔəɔɣɑɝɖɔɡ ɝɗɟɣɌɫɡ. 

ɀɌɖɞɚɜəɧɕ ɌəɌɗɔɓ ɛɚɖɌɓɌɗ, ɣɞɚ ɟɗɨɞɜɌɓɎɟɖɚ-

Ɏɚɕ ɛɜɔɓəɌɖ çɖɌɗɨɢɔɠɔɖɌɞɧè ɔɘɑɑɞ Ɏɧɝɚɖɔɕ 

ɟɜɚɎɑəɨ ɐɚɝɞɚɎɑɜəɚɝɞɔ, əɚ ɜɌɓɗɔɣəɧɕ çɎɑɝè 

ɛɜɔ ɐɔɌɏəɚɝɞɔɖɑ ɟɓɗɚɎ ɅȲ ɜɌɓɗɔɣəɚɏɚ ɘɚɜ-

ɠɚɗɚɏɔɣɑɝɖɚɏɚ ɝɞɜɚɑəɔɫ. 

Ȼɜɔ ɐɔɌɏəɚɝɞɔɖɑ ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɧɡ 

əɑɚɛɟɡɚɗɑɎɧɡ ɟɓɗɚɎ ɅȲ (TI-RADS2) ɠɌɖɞɚɜ-

əɧɕ ɌəɌɗɔɓ ɛɚɖɌɓɌɗ, ɣɞɚ ɖɗɪɣɑɎɧɑ ɔ ɛɜɔɚ-

ɜɔɞɑɞəɧɑ ɛɜɔɓəɌɖɔ ɚɞɝɟɞɝɞɎɟɪɞ. ȿɜɚɎɑəɨ 

ɖɜɔɞɑɜɔɌɗɨəɚɕ ɓəɌɣɔɘɚɝɞɔ ɖɌɒɐɚɏɚ ɛɜɔɓəɌ-

ɖɌ  ɍɧɗ  əɑɎɧɝɚɖɔɘ,    ɛɚɩɞɚɘɟ   ɍɚɗɨɤɔəɝɞɎɚ  
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ɛɜɔɓəɌɖɚɎ ɚɖɌɓɌɗɔɝɨ Ɏ çɠɌɖɞɚɜəɚɕ ɚɝɧɛɔè. 

ȺɐəɌɖɚ ɐɌɒɑ ɛɜɔ ɞɌɖɚɕ çəɑɎɧɜɌɓɔɞɑɗɨəɚɕè 

ɖɌɜɞɔəɑ ɛɚ ɐɌəəɧɘ ɠɌɖɞɚɜəɚɏɚ ɌəɌɗɔɓɌ 

ɛɜɔɓəɌɖ çɖɌɗɨɢɔɠɔɖɌɞɧè əɌɜɫɐɟ ɝ ɛɜɔɓəɌ-

ɖɌɘɔ çɩɡɚɝɞɜɟɖɞɟɜɌè, çɏɜɌəɔɢɧè ɔ çɖɚəɞɟɜɧè 

ɚɖɌɓɌɗɝɫ Ɏ ɜɫɐɟ əɌɔɍɚɗɑɑ ɓəɌɣɔɘɧɡ. ȺɢɑəɖɌ 

ɛɜɔɓəɌɖɚɎ Ɏ ɏɜɟɛɛɑ ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɧɡ ɚɛɟ-

ɡɚɗɑɕ ɞɌɖɒɑ əɑ ɎɧɫɎɔɗɌ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɛɚɐ-

ɞɎɑɜɒɐɑəəɧɡ ɐɚɘɔəɔɜɟɪɥɔɡ ɛɜɔɓəɌɖɚɎ, ɔ 

ɏɜɌɠɔɖ ɛɜɑɐɝɞɌɎɗɫɗ ɝɚɍɚɕ Ɏ ɚɝəɚɎəɚɘ çɠɌɖ-

ɞɚɜəɟɪ ɚɝɧɛɨè. ȹɌɔɍɚɗɑɑ ɓəɌɣɔɘɧɘɔ ɛɜɔ-

ɓəɌɖɌɘɔ ɚɖɌɓɌɗɔɝɨ çɩɡɚɏɑəəɚɝɞɨè, çɖɌɗɨɢɔ-

ɠɔɖɌɞɧè, çɠɚɜɘɌè ɔ çɏɜɌəɔɢɧè. Ȼɜɔ ɠɌɖɞɚɜ-

əɚɘ ɌəɌɗɔɓɑ ɛɜɔɓəɌɖɚɎ Ɏ ɏɜɟɛɛɑ ɛɌɢɔɑəɞɚɎ ɝ 

ɜɌɖɚɘ ɅȲ (TI-RADS5) ɍɧɗɌ ɚɞɘɑɣɑəɌ ɔɡ ɝɌ-

ɘɌɫ ɎɧɝɚɖɌɫ ɠɌɖɞɚɜəɌɫ əɌɏɜɟɓɖɌ ɔ ɎɧɝɚɖɌɫ 

ɌɘɛɗɔɞɟɐɌ ɝɚɍɝɞɎɑəəɧɡ ɓəɌɣɑəɔɕ ɜɫɐɌ ɛɜɔ-

ɓəɌɖɚɎ. ȹɌɔɍɚɗɨɤɟɪ ɠɌɖɞɚɜəɟɪ əɌɏɜɟɓɖɟ 

ɔɘɑɗɔ ɛɜɔɓəɌɖɔ çɏɜɌəɔɢɧè (0,807450), 

çɩɡɚɝɞɜɟɖɞɟɜɌè (0,798709), çɖɌɗɨɢɔɠɔɖɌɞɧè 

(0,793614), çɩɡɚɏɑəəɚɝɞɨè (0,721247) ɔ çɠɚɜ-

ɘɌè (0,755404) ɟɓɗɚɎ ɅȲ (ɜɔɝ. 1). ȽɟɘɘɌɜəɧɕ 

çɠɌɖɞɚɜəɧɕ Ɏɑɝè ɛɑɜɎɧɡ ɞɜɑɡ ɛɜɔɓəɌɖɚɎ 

ɓəɌɣɔɞɑɗɨəɚ ɛɜɑɎɚɝɡɚɐɔɗ ɛɚɖɌɓɌɞɑɗɔ Ɏɝɑɡ 

ɚɝɞɌɗɨəɧɡ ɛɜɔɓəɌɖɚɎ (ɞɌɍɗ. ʈ2).  

ȺɐəɌɖɚ, ɖɌɖ ɔ Ɏɝɑ ɛɜɔɓəɌɖɔ, ɟɗɨɞɜɌ-

ɓɎɟɖɚɎɚɕ ɛɜɔɓəɌɖ çɖɌɗɨɢɔɠɔɖɌɞɧè ɔɘɑɑɞ 

ɜɌɓɗɔɣəɧɑ ɛɌɞɞɑɜəɧ. ȴɘɑɪɞɝɫ ɜɌɓɗɔɣəɧɑ 

ɏɜɌɐɌɢɔɔ ɖɌɗɨɢɔɠɔɖɌɞɚɎ ɟɓɗɚɎ ɅȲ [10]. Ȯ 

ɐɌəəɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɘɧ Ɏɧɐɑɗɔɗɔ ɐɎɑ ɖɌɞɑ-

ɏɚɜɔɔ: ɘɌɖɜɚɖɌɗɨɢɔɠɔɖɌɞɧ ɔ ɘɔɖɜɚɖɌɗɨɢɔ-

ɠɔɖɌɞɧ (ɜɔɝ. 2 ɔ ɜɔɝ. 3) ɍɑɓ ɐɌɗɨəɑɕɤɑɕ 

ɖɚəɖɜɑɞɔɓɌɢɔɔ. ȶ ɘɔɖɜɚɖɌɗɨɢɔɠɔɖɌɞɌɘ ɚɞ-

əɚɝɔɗɔ ɏɔɛɑɜɩɡɚɏɑəəɧɑ ɚɍɜɌɓɚɎɌəɔɫ ɘɑəɑɑ 2 

ɘɘ, ɔɘɑɪɥɔɑ Ɍɖɟɝɞɔɣɑɝɖɟɪ ɞɑəɨ. ȿɖɌɓɌəəɧɕ 

ɛɚɜɚɏ ɜɌɓɘɑɜɌ ɝɣɔɞɌɗɔ ɖɜɔɞɔɣəɧɘ, ɞɌɖ ɖɌɖ 

ɍɚɗɑɑ ɘɑɗɖɔɑ ɚɍɜɌɓɚɎɌəɔɫ ɛɜɔ ɚɞɝɟɞɝɞɎɔɔ 

Ɍɖɟɝɞɔɣɑɝɖɚɕ ɞɑəɔ ɣɌɝɞɚ ɚɖɌɓɧɎɌɗɔɝɨ Ɍɜɞɑ-

ɠɌɖɞɌɘɔ ɜɑɎɑɜɍɑɜɌɢɔɔ. ȸɌɖɜɚɖɌɗɨɢɔɠɔɖɌ-

ɞɧ ɞɌɖɒɑ ɍɧɗɔ əɑ ɚɐəɚɞɔɛəɧ, ɏɜɌɐɌɢɔɫ ɔɡ 

ɛɚ ɐɌəəɧɘ ɗɔɞɑɜɌɞɟɜɧ ɐɚɝɞɌɞɚɣəɚ ɜɌɓəɚɚɍ-

ɜɌɓəɌ. Ȼɜɔ ɜɌɝɝɘɚɞɜɑəɔɔ Ɏ ɛɜɑɐɝɞɌɎɗɑəəɚɘ 

ɔɝɝɗɑɐɚɎɌəɔɔ ɟɖɌɓɌəəɧɡ ɏɜɌɐɌɢɔɕ ɛɜɔɓəɌɖɌ 

çɖɌɗɨɢɔɠɔɖɌɢɔɫè ɍɧɗɔ ɛɚɗɟɣɑəɧ ɐɌəəɧɑ ɚ 

əɑɚɐəɚɓəɌɣəɚɘ ɓəɌɣɑəɔɔ ɜɌɓɘɑɜɚɎ ɖɌɗɨɢɔ-

ɠɔɖɌɞɚɎ (ɞɌɍɗ. ʈ3) Ɏ ɐɔɌɏəɚɝɞɔɖɑ ɚɛɟɡɚɗɑ-

Ɏɚɕ ɛɌɞɚɗɚɏɔɔ ɅȲ. 

ȹɌ ɚɝəɚɎɌəɔɔ ɐɌəəɧɡ ɐɔɝɛɑɜɝɔɚəəɚɏɚ 

ɌəɌɗɔɓɌ ɝ ɛɚɘɚɥɨɪ ɘəɚɒɑɝɞɎɑəəɚɏɚ ɝɜɌɎəɑ-

əɔɫ (Multiple Comparisons) ɟɝɞɌəɚɎɗɑəɌ ɜɌɓ-

ɗɔɣəɌɫ ɐɔɌɏəɚɝɞɔɣɑɝɖɌɫ ɢɑəəɚɝɞɨ ɟɗɨɞɜɌɓɎɟ-

ɖɚɎɧɡ ɛɜɔɓəɌɖɚɎ çɘɔɖɜɚɖɌɗɨɢɔɠɔɖɌɞɧè ɔ 

çɘɌɖɜɚɖɌɗɨɢɔɠɔɖɌɞɧè. Ȼɜɔ ɝɜɌɎəɔɞɑɗɨəɚɕ 

ɚɢɑəɖɑ ȿȳȴ ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɧɡ ɔ ɓɗɚɖɌɣɑ-

ɝɞɎɑəəɧɡ ɚɛɟɡɚɗɑɕ ɅȲ ɍɧɗɚ ɟɝɞɌəɚɎɗɑəɚ, 

ɣɞɚ ɛɜɔɓəɌɖ çɘɔɖɜɚɖɌɗɨɢɔɠɔɖɌɞɧè (ɐɔɌɏəɚ-

ɝɞɔɣɑɝɖɔɕ Ɏɑɝ 7,63031 ɜɌəɏɚɎ) ɚɞəɚɝɔɞɝɫ ɖ 

ɏɜɟɛɛɑ əɌɔɍɚɗɑɑ ɓəɌɣɔɘɧɡ ɛɜɔɓəɌɖɚɎ əɌɜɫɐɟ 

ɝ ɛɜɔɓəɌɖɌɘɔ: çɏɜɌəɔɢɧè (8,68291 ɜɌəɏɚɎ), 

çɖɚəɞɟɜɧè   (8,629209 ɜɌəɏɚɎ),  çɎɧɝɚɞɌ > ɤɔ- 

ȾɌɍɗɔɢɌ ʈ1.     ȸɌɞɜɔɢɌ ɖɚɜɜɑɗɫɢɔɕ (t ȶɑəɐɌɗɗɌ) ɖɌɗɨɢɔəɌɞɚɎ ɟɓɗɌ ɅȲ . 

ʂʨʠʪʝʨʠʠ ʀʩʩʣʝʜʦʚʘʪʝʣʴ ɸ ʀʩʩʣʝʜʦʚʘʪʝʣʴ ɹ ʀʩʩʣʝʜʦʚʘʪʝʣʴ ɺ 

ʂʘʣʴʮʠʬʠʢʘʪʳ 1,000000 1,000000 1,000000 

ʕʭʦʩʪʨʫʢʪʫʨʘ 0,179863* 0,045873 0,220524* 

ɾʠʜʢʦʩʪʥʳʡ ʢʦʤʧʦʥʝʥʪ 0,065474 0,157642* 0,006271 

ɻʨʘʥʠʮʳ 0,012994 ï0,097174 ï0,076433 

ʂʦʥʪʫʨ ï0,145322* 0,087726 0,065753 

ɺʘʩʢʫʣʷʨʠʟʘʮʠʷ ï0,044304 ï0,051457 ï0,022219 

ʕʭʦʛʝʥʥʦʩʪʴ ï0,034492 0,094176 0,092554 

ʌʦʨʤʘ ï0,013654 0,044317 0,0413386 
 

   

* ï ʢʦʨʨʝʣʷʮʠʠ ʟʥʘʯʠʤʳ ʥʘ ʫʨʦʚʥʝ p < 0,05. 

 

ȼɔɝ. 1 (Fig. 1) 

ȼɔɝ. 1.    ȰɔɌɏɜɌɘɘɌ.  

ȺɢɑəɖɌ ɛɜɔɓəɌɖɚɎ ȼɅȲ (TI-RADS5) ɛɜɔ ɠɌɖɞɚɜ-

əɚɘ ɌəɌɗɔɓɑ.  

Fig. 1.   Diagram . 

Assessment of Thyroid cancer (TI -RADS5) features in 

a factor analysis.  
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ȾɌɍɗɔɢɌ ʈ2.    ɀɌɖɞɚɜəɧɕ ɌəɌɗɔɓ ɓəɌɣɔɘɚɝɞɔ ɟɗɨɞɜɌɓɎɟɖɚɎɧɡ ɛɜɔɓəɌɖɚɎ ɛɜɔ 

ȼɅȲ. 

ʋʣʴʪʨʘʟʚʫʢʦʚʦʡ ʧʨʠʟʥʘʢ 

ʆʩʥʦʚʥʳʝ ʢʦʤʧʦʥʝʥʪʳ TI-RADS5 

Eigenvalue 
% Total 

variance 

Cumulative 

Eigenvalue 

Cumulative 

% 

ɻʨʘʥʠʮʳ 2,094960 26,18700 2,094960 26,18700 

ʕʭʦʩʪʨʫʢʪʫʨʘ 1,610127 20,12659 3,705087 46,31359 

ʂʘʣʴʮʠʬʠʢʘʪʳ 1,124220 14,05275 4,829307 60,36634 
 

   
 

ȾɌɍɗɔɢɌ ʈ3.     ɃɌɝɞɚɞɌ ȿȳ-ɛɜɔɓəɌɖɚɎ çɘɌɖɜɚɖɌɗɨɢɔəɌɞɧè ɔ çɘɔɖɜɚɖɌɗɨɢɔəɌɞɧè 

Ɏ ɟɓɗɌɡ ɅȲ ɜɌɓɗɔɣəɚɏɚ ɘɚɜ-ɠɚɗɚɏɔɣɑɝɖɚɏɚ ɝɞɜɚɑəɔɫ. 

ʂʘʣɹʮʠʬʠʢʘʪʳ ʑɾ 

ɼʦʙʨʦʢʘʯʝʩʪʚʝʥʥʳʝ 

ʥʝʦʧʫʭʦʣʝʚʳʝ ʟʘʙʦ-

ʣʝʚʘʥʠʷ (n = 241) 

ɸʜʝʥʦʤʘ 

(n = 86) 

ʈʘʢ 

(n = 338) 

ɺʩʝʛʦ 

(n = 665) 

ʘʙʩ. % ʘʙʩ. % ʘʙʩ. % ʘʙʩ. % 

ʄʘʢʨʦʢʘʣʴʮʠʬʠʢʘʪʳ 120 49,8 42 48,8 29 8,6 191 28,7 

ʄʠʢʨʦʢʘʣʴʮʠʬʠʢʘʪʳ 0 0 11 12,8 247 73,1 258 38,8 
 

   
 

 

ȼɔɝ. 2 Ɍ (Fig. 2 Ɍ) 

 

ȼɔɝ. 2 ɍ (Fig. 2 b) 

ȼɔɝ. 2.  ȿȳȴ, Ȯ-ɜɑɒɔɘ: ɛɚɛɑɜɑɣəɚɑ (Ɍ) ɔ ɛɜɚɐɚɗɨəɚɑ ɝɖɌəɔɜɚɎɌəɔɑ (ɍ). ȿɓɗɚɎɚɕ ɖɚɗɗɚɔɐəɧɕ 

ɓɚɍ. 

ȴɓɚɩɡɚɏɑəəɚɑ əɑɚɐəɚɜɚɐəɚɑ ɚɍɜɌɓɚɎɌəɔɑ ɝ əɑɣɑɞɖɔɘɔ əɑɜɚɎəɧɘɔ ɖɚəɞɟɜɌɘɔ, ɘəɚɒɑɝɞɎɑəəɧɘɔ ɏɔɛɑɜɩ-

ɡɚɏɑəəɧɘɔ ɝɞɜɟɖɞɟɜɌɘɔ, ɜɌɓɘɑɜɌɘɔ ɍɚɗɑɑ 2 ɘɘ (ɝɞɜɑɗɖɔ), ɐɌɪɥɔɘɔ Ɍɖɟɝɞɔɣɑɝɖɟɪ ɞɑəɨ (ɘɌɖɜɚɖɌɗɨɢɔ-

ɠɔɖɌɞɧ). ȻɌɞɚɘɚɜɠɚɗɚɏɔɣɑɝɖɚɑ ɓɌɖɗɪɣɑəɔɑ: ȸəɚɏɚɟɓɗɚɎɚɕ ɛɜɚɗɔɠɑɜɔɜɟɪɥɔɕ ɘɌɖɜɚɠɚɗɗɔɖɟɗɫɜəɧɕ 

ɖɚɗɗɚɔɐəɧɕ ɓɚɍ.  

Fig. 2.   Nodular  colloidal  goiter , B-mode : transverse  (a) and  longitudinal  scans  (b).  

Isochogenic heterogeneous mass with indistinct irregular contours, with multiple hyperechogenic structures 

over 2 mm (arrows) giving acoustic shadow (macrocalcifications). Pathomorphological report: Multinodular 

proliferating macrofollicular colloidal go iter.  
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ɜɔəɧè (7,574456 ɜɌəɏɚɎ). ȿȳȴ ɛɜɔɓəɌɖ çɘɌɖ-

ɜɚɖɌɗɨɢɔəɌɞɧè (5,303838 ɜɌəɏɚɎ) Ɏɘɑɝɞɑ ɝ 

ɛɜɔɓəɌɖɌɘɔ çɠɚɜɘɌè (6,188885 ɜɌəɏɚɎ), 

çɩɡɚɝɞɜɟɖɞɟɜɌè (3,896785 ɜɌəɏɚɎ) ɔ çɚɝɚɍɑə-

əɚɝɞɔ ɎɌɝɖɟɗɫɜɔɓɌɢɔɔè (3,658318 ɜɌəɏɚɎ) ɫɎ-

ɗɫɪɞɝɫ ɘɑəɑɑ ɓəɌɣɔɘɧɘɔ, ɟ ɚɝɞɌɗɨəɧɡ ɤɑɝɞɔ 

ɛɜɔɓəɌɖɚɎ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɕ Ɏɑɝ ɑɥɑ ɘɑəɨɤɑ.  

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɛɜɚɢɑɝɝɧ ɖɌɗɨɢɔɠɔɖɌ-

ɢɔɔ ɘɚɏɟɞ ɛɜɔɝɟɞɝɞɎɚɎɌɞɨ Ɏ ɟɓɗɌɡ ɅȲ ɜɌɓ-

ɗɔɣəɚɏɚ ɘɚɜɠɚɗɚɏɔɣɑɝɖɚɏɚ ɝɞɜɚɑəɔɫ. Ȼɜɔ 

ɩɞɚɘ Ɏ ɝɎɫɓɔ ɝ ɜɌɓɗɔɣəɧɘ ɛɌɞɚɘɚɜɠɚɓɚɘ 

ɖɌɗɨɢɔɠɔɖɌɢɔɔ ɞɖɌəɑɕ ɚəɔ ɔɘɑɪɞ ɜɌɓɗɔɣ-

əɟɪ ɝɞɜɟɖɞɟɜɟ ɔ ɓəɌɣɑəɔɑ. ȱɝɗɔ ɝɜɑɐɔ ɘɔɖ-

ɜɚɖɌɗɨɢɔɠɔɖɌɞɚɎ Ɏɧɐɑɗɫɪɞ ɐɎɌ Ɏɑɜɚɫɞəɧɡ 

ɞɔɛɌ: ɝɞɜɚɘɌɗɨəɟɪ ɖɌɗɨɢɔɠɔɖɌɢɔɪ (ɛɝɌɘ-

ɘɚɘəɧɑ ɞɑɗɨɢɌ) ɔ ɏɔɛɑɜɩɡɚɏɑəəɧɕ ɠɚɖɟɝ 

ɟɛɗɚɞəɑəəɚɏɚ ɖɚɗɗɚɔɐɌ [11], ɞɚ ɝɜɑɐɔ ɘɌɖɜɚ-

ɖɌɗɨɢɔɠɔɖɌɞɚɎ ɖɚɗɔɣɑɝɞɎɚ ɎɌɜɔɌəɞɚɎ ɝɞɜɚɑ-

əɔɫ ɓəɌɣɔɞɑɗɨəɚ ɍɚɗɨɤɑ (ɜɔɝ. 4, ɜɔɝ. 5), ɞɌɖ 

ɒɑ, ɖɌɖ  ɔ  Ɏɚɓɘɚɒəɚɝɞɑɕ  ɞɜɌɖɞɚɎɖɔ  ɟɗɨɞɜɌ- 

 

ɓɎɟɖɚɎɚɕ ɖɌɜɞɔəɧ [12].  

ȭɚɗɨɤɔəɝɞɎɚ ɌɎɞɚɜɚɎ ɝɣɔɞɌɪɞ ɘɔɖɜɚ-

ɖɌɗɨɢɔɠɔɖɌɞɧ ɚɐəɔɘ ɔɓ əɌɔɍɚɗɑɑ ɓəɌɣɔɘɧɡ 

ɘɌɜɖɑɜɚɎ ɓɗɚɖɌɣɑɝɞɎɑəəɧɡ ɚɛɟɡɚɗɑɕ ɅȲ, Ɏ 

ɛɑɜɎɟɪ ɚɣɑɜɑɐɨ ɛɌɛɔɗɗɫɜəɚɏɚ ɔ ɘɑɐɟɗɗɫɜəɚ-

ɏɚ ȼɅȲ, ɣɞɚ ɛɚɖɌɓɌɗɚ ɔ ɛɜɑɐɝɞɌɎɗɑəəɚɑ ɔɝ-

ɝɗɑɐɚɎɌəɔɑ [13]. Ȯ ɚɞəɚɤɑəɔɔ ɘɌɖɜɚɖɌɗɨɢɔ-

ɠɔɖɌɞɚɎ ɔɘɑɪɞɝɫ ɜɌɓɗɔɣəɧɑ ɘəɑəɔɫ [14], 

ɩɞɚ Ɏɑɜɚɫɞəɚ ɝɎɫɓɌəɚ ɝ ɚɞɝɟɞɝɞɎɔɑɘ ɍɚɗɑɑ 

ɏɗɟɍɚɖɚɏɚ ɌəɌɗɔɓɌ ɔɡ ɝɞɜɚɑəɔɫ ɔ ɚɢɑəɖɔ ɟɗɨ-

ɞɜɌɓɎɟɖɚɎɚɏɚ ɔɓɚɍɜɌɒɑəɔɫ, ɣɞɚ ɞɑɘ ɍɚɗɑɑ Ɍɖ-

ɞɟɌɗɨəɚ, ɞɌɖ ɖɌɖ Ɏɧɛɚɗəɑəɔɑ ȾȬȻȭ ɞɌɖɔɡ ɟɓ-

ɗɚɎ ɣɌɝɞɚ ɓɌɞɜɟɐəɑəɚ, Ɍ ɢɔɞɚɗɚɏɔɣɑɝɖɔɑ ɓɌ-

ɖɗɪɣɑəɔɫ ɔɘɑɪɞ əɑɚɛɜɑɐɑɗɑəəɧɑ ɠɚɜɘɟɗɔ-

ɜɚɎɖɔ. ȭɚɗɨɤɔəɝɞɎɚ ɝɚɎɜɑɘɑəəɧɡ ɌəɌɗɔɞɔ-

ɣɑɝɖɔɡ ɜɌɍɚɞ, ɖɌɝɌɪɥɔɡɝɫ ɖɌɗɨɢɔɠɔɖɌɞɚɎ, 

Ɏɧɛɚɗəɑəɧ əɌ ɜɑɞɜɚɝɛɑɖɞɔɎəɚɘ ɘɌɞɑɜɔɌɗɑ, 

ɛɚɩɞɚɘɟ ɣɌɝɞɨ ɔɡ ɎɧɎɚɐɚɎ ɣɜɑɓɘɑɜəɚ ɖɌɞɑɏɚ-

ɜɔɣəɧ, ɛɜɚɝɛɑɖɞɔɎəɧɑ ɔɝɝɗɑɐɚɎɌəɔɫ ɛɚ 

ɐɌəəɚɕ ɛɜɚɍɗɑɘɑ ɑɐɔəɔɣəɧ ɔ  Ɏɧɛɚɗəɑəɧ əɌ  

 

ȼɔɝ. 3 (Fig. 3) 

 

ȼɔɝ. 4 (Fig. 4) 

ȼɔɝ. 3.    ȿȳȴ, Ȯ-ɜɑɒɔɘ (ɛɜɚɐɚɗɨəɚɑ ɝɖɌəɔɜɚ-

ɎɌəɔɑ). ȼɌɖ ɅȲ. 

ȯɔɛɚɩɡɚɏɑəəɚɑ əɑɚɐəɚɜɚɐəɚɑ ɚɍɜɌɓɚɎɌəɔɑ ɝ əɑɣɑɞ-

ɖɔɘɔ əɑɜɚɎəɧɘɔ ɖɚəɞɟɜɌɘɔ,  ɘəɚɒɑɝɞɎɑəəɧɘɔ 

ɏɔɛɑɜɩɡɚɏɑəəɧɘɔ ɝɞɜɟɖɞɟɜɌɘɔ, ɜɌɓɘɑɜɌɘɔ ɘɑəɑɑ 

2 ɘɘ (ɝɞɜɑɗɖɌ), ɍɑɓ Ɍɖɟɝɞɔɣɑɝɖɚɕ ɞɑəɔ (ɘɔɖɜɚɖɌɗɨ-

ɢɔɠɔɖɌɞɧ). ȻɌɞɚɘɚɜɠɚɗɚɏɔɣɑɝɖɚɑ ɓɌɖɗɪɣɑəɔɑ: 

ȻɌɛɔɗɗɫɜəɧɕ ɜɌɖ ɅȲ T1N0M0. 

Fig. 3.  Thyroid  cancer , B-mode  (longitudinal  

scan ).  

Hypochogenic heterogeneous mass with indistinct 

irregular contours, with multiple hyperechogenic 

structures less than 2 mm (arrow), without acoustic 

shadow (microcalcifications). Pathomorphological 

conclusion: Papillary thyroid cancer T1N0M0.  

ȼɔɝ. 4.    ȿȳȴ, Ȯ-ɜɑɒɔɘ (ɛɜɚɐɚɗɨəɚɑ ɝɖɌəɔɜɚ-

ɎɌəɔɑ). ȿɓɗɚɎɚɕ ɖɚɗɗɚɔɐəɧɕ ɓɚɍ. 

ȯɔɛɚɩɡɚɏɑəəɚɑ ɚɍɜɌɓɚɎɌəɔɑ ɝ ɣɑɞɖɔɘɔ ɜɚɎəɧɘɔ 

ɖɚəɞɟɜɌɘɔ, ɎɧɜɌɒɑəəɚɕ ɢɔɜɖɟɗɫɜəɚɕ ɏɔɛɑɜɩɡɚ-

ɏɑəəɚɕ ɖɌɛɝɟɗɚɕ (ɝɞɜɑɗɖɌ), ɐɌɪɥɑɕ Ɍɖɟɝɞɔɣɑɝɖɟɪ 

ɞɑəɨ (ɘɌɖɜɚɖɌɗɨɢɔɠɔɖɌɞ). ȻɌɞɚɘɚɜɠɚɗɚɏɔɣɑɝɖɚɑ 

ɓɌɖɗɪɣɑəɔɑ: ȸəɚɏɚɟɓɗɚɎɚɕ ɘɌɖɜɚɠɚɗɗɔɖɟɗɫɜəɧɕ 

ɖɚɗɗɚɔɐəɧɕ ɓɚɍ ɝ ɜɑɏɜɑɝɝɔɎəɧɘɔ ɔɓɘɑəɑəɔɫɘɔ, 

ɠɔɍɜɚɓɚɘ ɔ ɖɌɗɨɢɔəɚɓɚɘ. 

Fig. 4.   Nodular  colloidal goiter, B -mode (longi-

tudinal scan).   

Hypochogenic neoplasm with clear even contours, 

with pronounced cyrcular hyperechogenic capsule 

(arrow) giving acoustic shadow (macrocalcification). 

Pathomorphological conclusion: Multinodular macro-

follicular  colloidal goiter with regressive changes, fi-

brosis and calcinosis).  
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ɘɌɗɚɘ ɣɔɝɗɑ ɚɍɦɑɖɞɚɎ, ɣɞɚ əɑ ɛɚɓɎɚɗɫɑɞ ɐɌɞɨ 

ɔɘ Ɏɧɝɚɖɟɪ ɚɢɑəɖɟ. 

ȳɌɖɗɪɣɑəɔɑ. 

Ȼɜɔ Ɏɧɛɚɗəɑəɔɔ ȿȳȴ ɟɓɗɚɎ ɅȲ ɐɔɌ-

ɏəɚɝɞɔɣɑɝɖɚɑ ɓəɌɣɑəɔɑ ɟɗɨɞɜɌɓɎɟɖɚɎɚɏɚ ɛɜɔ-

ɓəɌɖɌ çɖɌɗɨɢɔɠɔɖɌɞɧè əɑɚɐəɚɓəɌɣəɚ ɔ ɞɜɌɖ-

ɞɟɑɞɝɫ ɐɚɎɚɗɨəɚ ɤɔɜɚɖɚ. ȻɜɔɝɟɞɝɞɎɔɑ ɖɌɗɨ-

ɢɔɠɔɖɌɞɚɎ ɖɌɖ Ɏ ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɧɡ ɟɓɗɌɡ, 

ɞɌɖ ɔ Ɏ ɚɛɟɡɚɗɫɡ ɜɌɓɗɔɣəɚɕ ɝɞɑɛɑəɔ ɓɗɚɖɌɣɑ-

ɝɞɎɑəəɚɝɞɔ ɓɌɝɞɌɎɗɫɑɞ ɍɚɗɑɑ ɎɓɎɑɤɑəəɚ ɛɚɐ-

ɡɚɐɔɞɨ ɖ ɞɜɌɖɞɚɎɖɑ ɐɌəəɚɏɚ ɛɜɔɓəɌɖɌ. ȿɣɬɞ 

ɐɌəəɚɏɚ ɛɜɔɓəɌɖɌ Ɏɚ Ɏɝɑɡ ɝɞɜɌɞɔɠɔɖɌɢɔɚə-

əɧɡ ɝɔɝɞɑɘɌɡ, ɚɜɔɑəɞɔɜɚɎɌəəɧɡ əɌ ɚɛɧɞ 

ɎɜɌɣɌ ɔ əɑɚɍɡɚɐɔɘɚɝɞɨ ɝɚɍɝɞɎɑəəɚɕ ɝɟɍɦɑɖ-

ɞɔɎəɚɕ ɚɢɑəɖɔ, ɘɚɒɑɞ ɛɜɔɎɚɐɔɞɨ ɖ ɚɤɔɍ-

ɖɌɘ, Ɏ ɛɑɜɎɟɪ ɚɣɑɜɑɐɨ, ɖ ɏɔɛɑɜɐɔɌɏəɚɝɞɔɖɑ, 

ɛɚɝɖɚɗɨɖɟ ɣɌɝɞɚ ɝɛɑɢɔɌɗɔɝɞɧ ɝɖɗɚəəɧ ɖ ɛɑ-

ɜɑɚɢɑəɖɑ ɐɌəəɚɏɚ ɛɜɔɓəɌɖɌ. ȽɞɌɞɔɝɞɔɣɑɝɖɔɕ 

ɌəɌɗɔɓ ɜɑɞɜɚɝɛɑɖɞɔɎəɧɡ ɐɌəəɧɡ ɛɚɓɎɚɗɫɑɞ 

ɏɚɎɚɜɔɞɨ ɚ ɞɚɘ, ɣɞɚ ɟəɔɠɔɢɔɜɚɎɌəəɧɕ ɛɚɐ-

ɡɚɐ ɖ ɚɢɑəɖɑ ɐɌəəɚɏɚ ɛɜɔɓəɌɖɌ ɚɞɝɟɞɝɞɎɟɑɞ.  

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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ɝɖɔɕ əɌɟɣəɧɕ ɘɑɐɔɢɔəɝɖɔɕ Ɏɑɝɞəɔɖ. 2019; 26(4): 45 -55. 
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3. Zhou J., Yin L., Wei X., Zhang S. et al. 2020 Chinese guide-

 

ȼɔɝ. 5 Ɍ (Fig. 5 Ɍ) 

 

ȼɔɝ. 5 ɍ (Fig. 5 b) 

ȼɔɝ. 5.    ȸəɚɏɚɟɓɗɚɎɚɕ ɖɚɗɗɚɔɐəɧɕ ɓɚɍ: Ɍ ð ȿȳȴ, Ȯ-ɜɑɒɔɘ (ɛɚɛɑɜɑɣəɚɑ ɝɖɌəɔɜɚɎɌəɔɑ); ɍ ð 

ɘɌɖɜɚɛɜɑɛɌɜɌɞ. 

Ɍ ðȯɔɛɚɩɡɚɏɑəəɚɑ əɑɚɐəɚɜɚɐəɚɑ ɚɍɜɌɓɚɎɌəɔɑ ɝ ɣɑɞɖɔɘɔ əɑɜɚɎəɧɘɔ ɖɚəɞɟɜɌɘɔ,  ɘəɚɒɑɝɞɎɑəəɧɘɔ ɖɜɟɛ-

əɧɘɔ (ɐɚ 10 ɘɘ) ɏɔɛɑɜɩɡɚɏɑəəɧɘɔ ɟɣɌɝɞɖɌɘɔ (ɝɞɜɑɗɖɌ), ɐɌɪɥɔɘɔ Ɍɖɟɝɞɔɣɑɝɖɟɪ ɞɑəɨ (ɘɌɖɜɚɖɌɗɨɢɔɠɔ-

ɖɌɞɧ).  

ɍ ð ȸɌɖɜɚɛɜɑɛɌɜɌɞ. ȻɌɞɚɘɚɜɠɚɗɚɏɔɣɑɝɖɚɑ ɓɌɖɗɪɣɑəɔɑ: ȸəɚɏɚɟɓɗɚɎɚɕ ɘɌɖɜɚɠɚɗɗɔɖɟɗɫɜəɧɕ ɖɚɗɗɚɔɐəɧɕ 

ɓɚɍ ɝ ɜɑɏɜɑɝɝɔɎəɧɘɔ ɔɓɘɑəɑəɔɫɘɔ, ɠɔɍɜɚɓɚɘ ɔ ɖɌɗɨɢɔəɚɓɚɘ.  

Fig. 5.   Multinodular colloidal goiter: a ð B-mode (cross -sectional scan); b ð  macropreparation.  

a ð B-mode. Hypochogenic heterogeneous mass with clear irregular contours, with multiple large (up to 10 

mm) hyperechogenic areas (arrow) giving acoustic shadow (macrocalcifications).  

b ð Pathomorphological report: Multinodular macrofollicular colloidal goiter with regressive changes, fibrosis 

and calcinosis.  
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ȽȾȼȿȶȾȿȼȬ ȸȴȺȶȬȼȰȬ ȿ ȻȬɂȴȱȹȾȺȮ Ƚ ȯȴȻȱȼȾȼȺɀȴȱȵ ȷȱȮȺȯȺ ȲȱȷȿȰȺɃȶȬ  

ȼȬȳȷȴɃȹȺȯȺ ȯȱȹȱȳȬ ȻȺ ȰȬȹȹɇȸ ȸȼȾ Ƚ ȺȾȽȼȺɃȱȹȹɇȸ ȶȺȹȾȼȬȽȾȴȼȺȮȬȹȴȱȸ 

 

ȾɑɜəɚɎɚɕ Ƚ.ȶ.1,2, Ȼɟɞɔɗɚ Ȱ.Ȯ.1, ȽɞɟɖɌɗɚɎɌ Ⱥ.Ȯ.2,  
 

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

2 ð ɀȯȭȿ ȹȸȴɂ ɖɌɜɐɔɚɗɚɏɔɔ ɔɘ. ɌɖɌɐɑɘɔɖɌ ȱ.ȴ. ɃɌɓɚɎɌ ȸȳ ȼɀ. ɏ. ȸɚɝɖɎɌ, ȼɚɝɝɔɫ. 

 

ɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. ȺɢɑəɖɌ ɝɞɜɟɖɞɟɜɧ ɘɔɚɖɌɜɐɌ ɛɜɔ ɜɌɓɗɔɣəɧɡ ɓɌɍɚɗɑɎɌəɔɫɡ, Ɏɧɓɧ-

ɎɌɪɥɔɡ ɏɔɛɑɜɞɜɚɠɔɪ ɗɑɎɚɏɚ ɒɑɗɟɐɚɣɖɌ ɘɑɞɚɐɚɘ ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɚɕ ɞɚɘɚɏɜɌɠɔɔ 

ɝ ɚɞɝɜɚɣɑəəɧɘ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ, ɛɜɚɎɑɐɑəɔɑ ɝɜɌɎəɔɞɑɗɨəɚɏɚ ɌəɌɗɔɓɌ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. ȻɜɚɎɑɐɑəɌ ɜɑɞɜɚɝɛɑɖɞɔɎəɌɫ ɚɢɑəɖɌ ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɚɕ 

ɞɚɘɚɏɜɌɠɔɔ ɝɑɜɐɢɌ 120 ɛɌɢɔɑəɞɚɎ ɝ ɏɔɛɑɜɞɜɚɠɔɑɕ ɗɑɎɚɏɚ ɒɑɗɟɐɚɣɖɌ: ɝ ɏɔɛɑɜɞɜɚɠɔ-

ɣɑɝɖɚɕ ɖɌɜɐɔɚɘɔɚɛɌɞɔɑɕ, ɌɜɞɑɜɔɌɗɨəɚɕ ɏɔɛɑɜɞɚəɔɑɕ, ɛɚɜɚɖɌɘɔ ɖɗɌɛɌəɚɎ ɔ Ɍɘɔɗɚɔɐɚɓɚɘ. Ȯɝɑɘ 

ɛɌɢɔɑəɞɌɘ ɎɧɛɚɗəɫɗɌɝɨ ɖɚəɞɜɌɝɞəɌɫ ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɌɫ ɞɚɘɚɏɜɌɠɔɫ ɛɚ ɝɞɌəɐɌɜɞəɚɘɟ ɛɜɚ-

ɞɚɖɚɗɟ: ɖɔəɚ-ȸȼȾ, T2-ɎɓɎɑɤɑəəɧɡ ɔɓɚɍɜɌɒɑəɔɕ, inversion-recovery ɝ ɚɞɝɜɚɣɑəəɧɘ ɖɚəɞɜɌɝɞɔɜɚ-

ɎɌəɔɑɘ. Ȱɗɫ ɚɢɑəɖɔ ɝɞɜɟɖɞɟɜɧ ɘɔɚɖɌɜɐɌ Ɏɧɛɚɗəɫɗɔ ɖɚɗɔɣɑɝɞɎɑəəɟɪ ɚɢɑəɖɟ ɓɚəɧ əɌɖɚɛɗɑəɔɫ 

ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ ɝ ɚɛɜɑɐɑɗɑəɔɑɘ ɘɌɝɝɧ ɔ ɐɚɗɔ ɠɔɍɜɚɓɌ ɔ ɝɑɜɚɕ ɓɚəɧ.  

ȼɑɓɟɗɨɞɌɞɧ ɔ ɚɍɝɟɒɐɑəɔɑ. ȿ ɛɌɢɔɑəɞɚɎ ɝ ɏɔɛɑɜɞɜɚɠɔɣɑɝɖɚɕ ɖɌɜɐɔɚɘɔɚɛɌɞɔɑɕ ɚɞɘɑɣɌ-

ɗɚɝɨ ɍɚɗɑɑ ɎɧɜɌɒɑəəɚɑ ɟɎɑɗɔɣɑəɔɑ ɛɚɛɑɜɑɣəɚɏɚ ɜɌɓɘɑɜɌ ɗɑɎɚɏɚ ɛɜɑɐɝɑɜɐɔɫ ɔ ɍɚɗɑɑ ɎɧɝɚɖɌɫ 

ɠɜɌɖɢɔɫ ɎɧɍɜɚɝɌ ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɛɌɢɔɑəɞɌɘɔ ɝ ɌɜɞɑɜɔɌɗɨəɚɕ ɏɔɛɑɜɞɚəɔɑɕ ɔ Ɍɘɔɗɚɔɐɚɓɚɘ, Ɍ 

ɞɌɖɒɑ ɘɑəɨɤɔɑ ɓəɌɣɑəɔɫ ɖɚəɑɣəɚɏɚ ɝɔɝɞɚɗɔɣɑɝɖɚɏɚ ɜɌɓɘɑɜɌ ɗɑɎɚɏɚ ɒɑɗɟɐɚɣɖɌ ɛɚ ɝɜɌɎəɑəɔɪ ɝ 

ɛɌɢɔɑəɞɌɘɔ ɚɝɞɌɗɨəɧɡ ɏɜɟɛɛ. ȹɌɔɍɚɗɑɑ əɔɓɖɌɫ ɘɌɝɝɌ ɘɔɚɖɌɜɐɌ ɗɑɎɚɏɚ ɒɑɗɟɐɚɣɖɌ ɚɞɘɑɣɌɗɌɝɨ ɟ 

ɛɌɢɔɑəɞɚɎ ɝ ɌɜɞɑɜɔɌɗɨəɚɕ ɏɔɛɑɜɞɚəɔɑɕ (p <0,05). ȭɧɗɚ ɎɧɫɎɗɑəɚ, ɣɞɚ ɘɌɝɝɌ ɔ ɐɚɗɫ ɠɔɍɜɚɓɌ ɔ 

ɝɑɜɚɕ ɓɚəɧ ɘɔɚɖɌɜɐɌ ɗɑɎɚɏɚ ɒɑɗɟɐɚɣɖɌ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɏɔɛɑɜɞɜɚɠɔɣɑɝɖɚɕ ɖɌɜɐɔɚɘɔɚɛɌɞɔɑɕ ɔ 

ɖɗɌɛɌəəɧɘɔ ɛɚɜɚɖɌɘɔ ɍɧɗɌ ɝɟɥɑɝɞɎɑəəɚ Ɏɧɤɑ ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɏɜɟɛɛɚɕ ɛɌɢɔɑəɞɚɎ ɝ Ɍɜɞɑɜɔ-

Ɍɗɨəɚɕ ɏɔɛɑɜɞɚəɔɑɕ (p <0.05), ɚɐəɌɖɚ ɛɜɔ Ɏɧɐɑɗɑəɔɔ ɔɓ ɏɜɟɛɛɧ ɛɌɢɔɑəɞɚɎ ɝ ɌɜɞɑɜɔɌɗɨəɚɕ ɏɔ-

ɛɑɜɞɚəɔɑɕ ɍɚɗɨəɧɡ ɝ ɝɚɛɚɝɞɌɎɔɘɚɕ ɛɚ ɎɧɜɌɒɑəəɚɝɞɔ ɏɔɛɑɜɞɜɚɠɔɑɕ ɘɔɚɖɌɜɐɌ ɗɑɎɚɏɚ ɒɑɗɟɐɚɣ-

ɖɌ (ɍɚɗɑɑ 15 ɘɘ), ɝɟɥɑɝɞɎɑəəɧɡ ɜɌɓɗɔɣɔɕ ɘɑɒɐɟ ɏɜɟɛɛɌɘɔ ɛɌɢɔɑəɞɚɎ ɎɧɫɎɗɑəɚ əɑ ɍɧɗɚ. ȭɧɗɔ 

ɎɧɫɎɗɑəɧ ɝɗɑɐɟɪɥɔɑ ɚɞɗɔɣɔɫ: ɟ ɛɌɢɔɑəɞɚɎ ɝ ɏɔɛɑɜɞɜɚɠɔɣɑɝɖɚɕ ɖɌɜɐɔɚɘɔɚɛɌɞɔɑɕ əɌɖɚɛɗɑəɔɑ 

ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ ɚɞɘɑɣɌɗɚɝɨ ɛɜɑɔɘɟɥɑɝɞɎɑəəɚ Ɏɚ 2 ɔ 3, 8 ɔ 9 ɝɑɏɘɑəɞɌɡ, Ɍ ɞɌɖɒɑ ɛɜɑɚɍ-

ɗɌɐɌɗɚ ɖɚɗɔɣɑɝɞɎɚ ɝɑɏɘɑəɞɚɎ ɝ əɌɗɔɣɔɑɘ ɠɔɍɜɚɓɌ ɘɔɚɖɌɜɐɌ ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɛɌɢɔɑəɞɌɘɔ ɝ Ɍɜ-

ɞɑɜɔɌɗɨəɚɕ ɏɔɛɑɜɞɚəɔɑɕ (4.3 Ñ 3.3 Ɏ ɚɞɗɔɣɔɔ ɚɞ 2.3 Ñ 0.9, p <0.05). ȿ ɛɌɢɔɑəɞɚɎ ɝ Ɍɘɔɗɚɔɐɚɓɚɘ 

ɚɞɘɑɣɌɗɚɝɨ ɡɌɜɌɖɞɑɜəɚɑ ɐɔɠɠɟɓəɚɑ əɌɖɚɛɗɑəɔɑ ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ, ɝɜɑɐəɑɑ ɖɚɗɔɣɑɝɞɎɚ 

ɝɑɏɘɑəɞɚɎ ɝ ɠɔɍɜɚɓɚɘ ɝɚɝɞɌɎɔɗɚ 16.4 Ñ 1.3, ɣɞɚ ɓəɌɣɔɞɑɗɨəɚ ɛɜɑɎɧɤɌɑɞ ɩɞɚɞ ɛɚɖɌɓɌɞɑɗɨ Ɏ ɐɜɟ-

ɏɔɡ ɏɜɟɛɛɌɡ (p < 0.05). 

ȳɌɖɗɪɣɑəɔɑ. ȸɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɌɫ ɞɚɘɚɏɜɌɠɔɫ ɝɑɜɐɢɌ ɝ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ ɛɚɓɎɚɗɫɑɞ 

ɝ Ɏɧɝɚɖɚɕ ɞɚɣəɚɝɞɨɪ ɚɛɜɑɐɑɗɔɞɨ Ɍɘɔɗɚɔɐɚɓ ɝɑɜɐɢɌ, ɚɐəɌɖɚ ɐɚɝɞɚɎɑɜəɌɫ ɐɔɠɠɑɜɑəɢɔɌɗɨəɌɫ 

ɐɔɌɏəɚɝɞɔɖɌ ɔəɧɡ ɓɌɍɚɗɑɎɌəɔɕ, ɛɜɚɫɎɗɫɪɥɔɡɝɫ ɏɔɛɑɜɞɜɚɠɔɑɕ ɘɔɚɖɌɜɐɌ ȷȲ, əɌ ɚɝəɚɎɌəɔɔ ɔɝ-

ɖɗɪɣɔɞɑɗɨəɚ ɐɌəəɧɡ ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɚɕ ɞɚɘɚɏɜɌɠɔɔ Ɏɝɑ ɑɥɑ ɫɎɗɫɑɞɝɫ ɝɗɚɒəɚɕ ɖɗɔəɔɣɑ-

ɝɖɚɕ ɓɌɐɌɣɑɕ. 
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urpose.  To assess the myocardium structure in various diseases leading to the left ven-

tricular hypertrophy by magnetic resonance imaging (MRI) with delayed contrast enhance-

ment, to conduct a comparative analysis.  

Materials and me thods . A retrospective assessment of the cardiac magnetic resonance im-

ages of 120 patients with left ventricular hypertrophy: hypertrophic cardiomyopathy, arterial hyper-

tension, aortic valve disease and amyloidosis was carried out. All patients were perfor med with MRI 

with delayed contrast enhancement using standard protocol: cine -MRI, T2 -weighted images, Inver-

sion -Recovery with delayed contrast enhancement. A quantitative assessment was performed to 

evaluate the myocardium structure ð the zone of contrast accumulation with the determination of 

fibrosis and the gray zone mass and volume.   

Results and discussion.  There was a more pronounced increase of the left atrium transverse 

size and a higher ejection fraction in patients with hypertrophic cardiomyopathy  compared to pa-

tients with arterial hypertension and amyloidosis, as well as lower values of the left ventricle end -

sistolic dimension compared to patients of other groups. The lowest mass of the left ventricular myo-

cardium was observed in patients with ar terial hypertension (p <0.05). The fibrosis and gray zone 

mass and volume of the left ventricular myocardium in patients with hypertrophic cardiomyopathy 

and aortic valve disease was significantly higher compared to the group of patients with arterial hy-

pertension (p <0.05), however, no significant differences between groups of patients were found in 

patients with comparable in severity left ventricular myocardial hypertrophy (more than 15 mm). The 

following differences were revealed: in patients with hyper trophic cardiomyopathy, the contrast ac-

cumulation was noted mainly in segments 2 and 3, 8 and 9, and the number of segments with the 

presence of myocardial fibrosis predominated compared to patients with arterial hypertension (4.3 Ñ 

3.3 in contrast to 2.3 Ñ 0.9, p<0.05). There was a characteristic diffuse contrast accumulation in pa-

tients with amyloidosis, the average number of segments with fibrosis was 16.4 Ñ 1.3, which signifi-

cantly exceeds this figure in other groups (p < 0.05).  

Conclusion.  Cardiac magn etic resonance imaging with delayed contrast enhancement allows 

to determine the amyloidosis of the heart with high accuracy, however, a reliable differential diagno-

sis of other diseases manifested by hypertrophy of the LV myocardium on the basis of exclus ively 

data from MRI is still a complex clinical task.  
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amyloidosis, aortic valve disease, ɝardiac magnetic resonance imaging. 
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əɌɗɔɓ ɝɞɑɛɑəɔ ɎɧɜɌɒɑəəɚɝɞɔ ɏɔɛɑɜ-

ɞɜɚɠɔɔ ɗɑɎɚɏɚ ɒɑɗɟɐɚɣɖɌ (ȯȷȲ) 

ɔɘɑɑɞ ɍɚɗɨɤɚɑ ɓəɌɣɑəɔɑ ɐɗɫ ɖɗɔəɔ-

ɣɑɝɖɚɕ ɛɜɌɖɞɔɖɔ ɝ ɞɚɣɖɔ ɓɜɑəɔɫ 

ɛɜɚɏəɚɓɌ ɞɑɣɑəɔɫ ɓɌɍɚɗɑɎɌəɔɫ ɔ Ɏɧ-

ɍɚɜɌ ɞɌɖɞɔɖɔ ɗɑɣɑəɔɫ. ȯȷȲ ɫɎɗɫɑɞɝɫ ɜɌɝɛɜɚ-

ɝɞɜɌəɑəəɧɘ ɝɚɝɞɚɫəɔɑɘ, ɖɚɞɚɜɚɑ ɘɚɒɑɞ ɍɧɞɨ 

ɎɧɓɎɌəɚ ɜɌɓɗɔɣəɧɘɔ ɓɌɍɚɗɑɎɌəɔɫɘɔ ɔ ɠɔ-

ɓɔɚɗɚɏɔɣɑɝɖɔɘɔ ɛɜɚɢɑɝɝɌɘɔ, ɖ əɌɔɍɚɗɑɑ ɣɌ-

ɝɞɧɘ ɘɚɒəɚ ɚɞəɑɝɞɔ ɏɔɛɑɜɞɜɚɠɔɣɑɝɖɟɪ 

ɖɌɜɐɔɚɘɔɚɛɌɞɔɪ (ȯȶȸȻ), ɌɜɞɑɜɔɌɗɨəɟɪ ɏɔ-

ɛɑɜɞɚəɔɪ (Ȭȯ), ɌɚɜɞɌɗɨəɧɕ ɝɞɑəɚɓ (ȬȽ), ɍɚ-

ɗɑɓəɔ əɌɖɚɛɗɑəɔɫ (Ɍɘɔɗɚɔɐɚɓ). ȯȷȲ ɜɌɓɎɔɎɌ-

ɑɞɝɫ ɛɚɝɞɑɛɑəəɚ, ɔ ɛɚɩɞɚɘɟ ɣɌɝɞɚ ɐɔɌɏəɚɝɞɔ-

ɜɟɑɞɝɫ ɟɒɑ əɌ ɛɚɓɐəɔɡ ɝɞɌɐɔɫɡ. Ȼɜɔ ɛɜɚ-

ɏɜɑɝɝɔɜɚɎɌəɔɔ ɏɔɛɑɜɞɜɚɠɔɔ ɎɚɓəɔɖɌɪɞ 

ɝɔɘɛɞɚɘɧ, ɝɎɫɓɌəəɧɑ ɝ ɐɔɌɝɞɚɗɔɣɑɝɖɚɕ ɔ 

ɝɔɝɞɚɗɔɣɑɝɖɚɕ ɐɔɝɠɟəɖɢɔɑɕ.  

ȮɌɒəɟɪ ɜɚɗɨ Ɏ ɐɔɌɏəɚɝɞɔɖɑ ɎɧɤɑɟɖɌ-

ɓɌəəɧɡ ɛɌɞɚɗɚɏɔɕ ɔɏɜɌɑɞ ɘɑɞɚɐ ɘɌɏəɔɞəɚ-

ɜɑɓɚəɌəɝəɚɕ ɞɚɘɚɏɜɌɠɔɔ (ȸȼȾ) ɝɑɜɐɢɌ ɝ ɚɞ-

ɝɜɚɣɑəəɧɘ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ, ɛɚɓɎɚɗɫɪ-

ɥɔɕ əɑɔəɎɌɓɔɎəɚ ɛɚɗɟɣɔɞɨ ɐɌəəɧɑ ɚɍ ɌəɌ-

ɞɚɘɔɔ ɔ ɠɟəɖɢɔɚəɌɗɨəɚɘ ɝɚɝɞɚɫəɔɔ ɖɌɘɑɜ 

ɝɑɜɐɢɌ ɔ ɖɗɌɛɌəəɚɏɚ ɌɛɛɌɜɌɞɌ, Ɍ ɞɌɖɒɑ ɞɖɌ-

əɑɎɚɕ ɡɌɜɌɖɞɑɜɔɝɞɔɖɑ ɘɔɚɖɌɜɐɌ. Ⱥɝɚɍɑəəɚ 

ɍɚɗɨɤɚɑ ɓəɌɣɑəɔɑ ɛɜɔɚɍɜɑɞɌɑɞ ɔɝɛɚɗɨɓɚɎɌ-

əɔɑ ȸȼȾ ɟ ɍɚɗɨəɧɡ ɝ ɛɚɐɚɓɜɑəɔɑɘ əɌ ɍɚɗɑɓəɔ 

əɌɖɚɛɗɑəɔɫ (Ɍɘɔɗɚɔɐɚɓ, ɍɚɗɑɓəɨ ȰɌəɚəɌ, ɍɚ-

ɗɑɓəɨ ɀɌɍɜɔ), ɖɚɏɐɌ ɜɑɓɟɗɨɞɌɞɧ ɐɌəəɚɏɚ əɑ-

ɔəɎɌɓɔɎəɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɘɚɏɟɞ ɝɞɌɞɨ ɖɗɪ-

ɣɚɘ ɖ ɛɜɌɎɔɗɨəɚɘɟ ɐɔɌɏəɚɓɟ.  

ɂɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. 

Ⱥɢɑəɔɞɨ ɝɞɜɟɖɞɟɜɟ ɘɔɚɖɌɜɐɌ ɛɜɔ ɛɚ-

ɜɌɒɑəɔɔ ɝɑɜɐɢɌ ɟ ɛɌɢɔɑəɞɚɎ ɝ ȯȶȸȻ, Ȭȯ, 

Ɍɘɔɗɚɔɐɚɓɚɘ ɔ ɖɗɌɛɌəəɧɘɔ ɛɚɜɚɖɌɘɔ ɘɑɞɚ-

ɐɚɘ ȸȼȾ ɝ ɚɞɝɜɚɣɑəəɧɘ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ, 

ɛɜɚɎɑɝɞɔ ɔɡ ɝɜɌɎəɔɞɑɗɨəɧɕ ɌəɌɗɔɓ.  

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. 

ȹɌ ȸȼ-ɞɚɘɚɏɜɌɠɑ ɝ əɌɛɜɫɒɑəəɚɝɞɨɪ 

ɘɌɏəɔɞəɚɏɚ ɛɚɗɫ 1,5 Ⱦ ɍɧɗɚ ɚɍɝɗɑɐɚɎɌəɚ 120 

ɛɌɢɔɑəɞɚɎ Ɏ ɎɚɓɜɌɝɞɑ ɚɞ 18 ɐɚ 87 ɗɑɞ ɝ ɏɔ-

ɛɑɜɞɜɚɠɔɑɕ ɘɔɚɖɌɜɐɌ ȷȲ ɜɌɓɗɔɣəɚɏɚ ɏɑəɑɓɌ 

(Ȭȯ ð 30 ɣɑɗɚɎɑɖ, ȯȶȸȻ ð 67 ɣɑɗɚɎɑɖ, Ɍɘɔɗɚ-

ɔɐɚɓ ð 14 ɣɑɗɚɎɑɖ, ɖɗɌɛɌəəɧɑ ɛɚɜɚɖɔ ð 9 ɣɑ-

ɗɚɎɑɖ). Ƚɜɑɐɔ əɔɡ ɍɧɗɚ 56 ɘɟɒɣɔə ɔ 64 

ɒɑəɥɔəɧ, ɝɜɑɐəɔɕ ɎɚɓɜɌɝɞ ɖɚɞɚɜɧɡ ɝɚɝɞɌ-

Ɏɔɗ 56.2 Ñ 14.1 ɔ 60Ñ13.8 ɝɚɚɞɎɑɞɝɞɎɑəəɚ. 

Ƚɜɑɐəɫɫ ɐɗɔɞɑɗɨəɚɝɞɨ ɞɑɣɑəɔɫ ɓɌɍɚɗɑɎɌəɔɫ 

ɝɚɝɞɌɎɔɗɌ 9.4Ñ7 ɗɑɞ.  

ȻɌɢɔɑəɞɧ ɛɜɚɤɗɔ ɛɚɗəɚɑ ɖɗɔəɔɣɑɝɖɚɑ 

ɚɍɝɗɑɐɚɎɌəɔɑ, ɖɚɞɚɜɚɑ ɎɖɗɪɣɌɗɚ Ɏ ɝɑɍɫ ɚɢɑə-

ɖɟ ɌəɌɘəɑɝɞɔɣɑɝɖɔɡ ɐɌəəɧɡ ɔ ɚɍɦɑɖɞɔɎəɧɕ 

ɚɝɘɚɞɜ ɛɌɢɔɑəɞɌ, ɜɑɏɔɝɞɜɌɢɔɪ ɩɗɑɖɞɜɚɖɌɜ-

ɐɔɚɏɜɌɠɔɔ (ɉȶȯ), ɛɜɚɎɑɐɑəɔɑ ɩɡɚɖɌɜɐɔɚɏɜɌ-

ɠɔɔ (ɉɡɚȶȯ).  ȰɔɌɏəɚɓɧ ɍɧɗɔ ɛɚɝɞɌɎɗɑəɧ əɌ 

ɚɝəɚɎɌəɔɔ ɐɌəəɧɡ ɌəɌɘəɑɓɌ, ɖɗɔəɔɖɚ-

ɗɌɍɚɜɌɞɚɜəɚɏɚ ɚɍɝɗɑɐɚɎɌəɔɫ ɛɌɢɔɑəɞɌ ɔ ɜɑ-

ɓɟɗɨɞɌɞɚɎ ɉɡɚȶȯ, Ɏ ɝɚɚɞɎɑɞɝɞɎɔɔ ɝ ɌɖɞɟɌɗɨ-

əɧɘɔ əɌ ɘɚɘɑəɞ ɏɚɝɛɔɞɌɗɔɓɌɢɔɔ ɖɗɔəɔɣɑ-

ɝɖɔɘɔ ɜɑɖɚɘɑəɐɌɢɔɫɘɔ ɜɚɝɝɔɕɝɖɚɏɚ ɖɌɜɐɔɚ-

ɗɚɏɔɣɑɝɖɚɏɚ ɚɍɥɑɝɞɎɌ ɔ ɌɝɝɚɢɔɌɢɔɔ ɝɑɜɐɑɣ-

əɚ-ɝɚɝɟɐɔɝɞɧɡ ɡɔɜɟɜɏɚɎ ȼɚɝɝɔɔ, ȱɎɜɚɛɑɕɝɖɚ-

ɏɚ ɚɍɥɑɝɞɎɌ ɖɌɜɐɔɚɗɚɏɚɎ (ESC) ɚɞ 2020 ɏɚɐɌ 

[1]. ȰɔɌɏəɚɓ ȯȶȸȻ ɎɧɝɞɌɎɗɫɗɝɫ əɌ ɚɝəɚɎɌəɔɔ 

ɟɎɑɗɔɣɑəɔɫ ɞɚɗɥɔəɧ ɘɔɚɖɌɜɐɌ ȷȲ Ɏ ɚɐəɚɘ 

ɔɗɔ ɍɚɗɑɑ ɝɑɏɘɑəɞɌɡ Ó 15 ɘɘ, ɖɚɞɚɜɚɑ əɑ ɚɍɦ-

ɫɝəɫɗɚɝɨ ɔɝɖɗɪɣɔɞɑɗɨəɚ ɟɎɑɗɔɣɑəɔɑɘ 

əɌɏɜɟɓɖɔ ɐɌɎɗɑəɔɑɘ, ɖɜɔɞɑɜɔɑɘ ɟɝɞɌəɚɎɗɑ-

əɔɫ ɐɔɌɏəɚɓɌ ɌɜɞɑɜɔɌɗɨəɚɕ ɏɔɛɑɜɞɑəɓɔɔ ɫɎ-

ɗɫɗɚɝɨ ɛɚɎɧɤɑəɔɑ ɝɔɝɞɚɗɔɣɑɝɖɚɏɚ ɔɗɔ ɐɔɌ-

ɝɞɚɗɔɣɑɝɖɚɏɚ ɐɌɎɗɑəɔɫ Ɏɧɤɑ 140 ɔ/ɔɗɔ 90 

ɘɘ ɜɞ. ɝɞ. ɛɜɔ ɔɓɘɑɜɑəɔɔ əɌ ɐɎɟɡ ɜɌɓəɧɡ 

ɛɜɔɑɘɌɡ. Ȱɗɫ ɛɚɐɞɎɑɜɒɐɑəɔɫ ɐɔɌɏəɚɓɌ ȯȶȸȻ 

ɟ ɛɌɢɔɑəɞɚɎ ɝ əɌɗɔɣɔɑɘ ɌɜɞɑɜɔɌɗɨəɚɕ ɏɔ-

ɛɑɜɞɚəɔɔ ɞɌɖɒɑ ɍɧɗɚ Ɏɧɛɚɗəɑəɚ ɏɑəɑɞɔɣɑ-

ɝɖɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ. ȰɔɌɏəɚɓɧ ɖɗɌɛɌəəɧɡ ɛɚ-

ɜɚɖɚɎ ɔ ɌɘɔɗɚɔɐɚɓɌ ɝɑɜɐɢɌ ɍɧɗɔ ɟɝɞɌəɚɎɗɑ-

əɧ əɌ ɚɝəɚɎɌəɔɔ ɖɚɘɛɗɑɖɝəɧɡ ɖɗɔəɔɖɚ-

ɗɌɍɚɜɌɞɚɜəɧɡ ɐɌəəɧɡ ɔ ɜɑɓɟɗɨɞɌɞɚɎ ɔəɝɞɜɟ-

ɘɑəɞɌɗɨəɚɏɚ ɚɍɝɗɑɐɚɎɌəɔɫ. ȻɌɢɔɑəɞɌɘ ɝ ɛɚ-

ɐɚɓɜɑəɔɑɘ əɌ Ɍɘɔɗɚɔɐɚɓ ɝɑɜɐɢɌ ɐɔɌɏəɚɓ ɍɧɗ 

ɛɚɐɞɎɑɜɒɐɑə ɛɚ ɜɑɓɟɗɨɞɌɞɌɘ ɍɔɚɛɝɔɔ ɘɔɚ-

ɖɌɜɐɌ ɗɔɍɚ ɝɢɔəɞɔɏɜɌɠɔɔ ɘɔɚɖɌɜɐɌ ɝ ɚɝɞɑɚ-

ɞɜɚɛəɧɘ ȼɀȻ (ɛɔɜɚɠɚɝɠɌɞɚɘ ɞɑɡəɑɢɔɫ 

(99mTc -PYP).  

ȿ ɛɌɢɔɑəɞɚɎ, Ɏɖɗɪɣɑəəɧɡ Ɏ ɔɝɝɗɑɐɚɎɌ-

əɔɑ, əɌɍɗɪɐɌɗɔɝɨ ɝɗɑɐɟɪɥɔɑ ɝɔɘɛɞɚɘɧ ɓɌ-

ɍɚɗɑɎɌəɔɕ: ɖɌɜɐɔɌɗɏɔɔ ð 43%, əɌɜɟɤɑəɔɫ 

ɝɑɜɐɑɣəɚɏɚ ɜɔɞɘɌ: ɒɑɗɟɐɚɣɖɚɎɧɑ Ɍɜɔɞɘɔɔ ð 

58,5%, əɌɐɒɑɗɟɐɚɣɖɚɎɧɑ ɩɖɝɞɜɌɝɔɝɞɚɗɧ ð 

59,2%, ɠɔɍɜɔɗɫɢɔɫ ɛɜɑɐɝɑɜɐɔɕ ð 25,4%, 

ɝɑɜɐɑɣəɌɫ əɑɐɚɝɞɌɞɚɣəɚɝɞɨ ð 36,9%, ɛɚɎɧ-

ɤɑəɔɑ ɌɜɞɑɜɔɌɗɨəɚɏɚ ɐɌɎɗɑəɔɫ (ȬȰ) ð (ɝɜɑɐ-

əɔɑ ɓəɌɣɑəɔɫ ɝɔɝɞɚɗɔɣɑɝɖɚɏɚ ɔ ɐɔɌɝɞɚɗɔɣɑ-

ɝɖɚɏɚ ɐɌɎɗɑəɔɫ ð 158,2Ñ38,6 ɘɘ ɜɞ. ɝɞ. ɔ 

94,7Ñ20,5 ɘɘ ɜɞ. ɝɞ. ɝɚɚɞɎɑɞɝɞɎɑəəɚ).  

Ȯ ɞɌɍɗɔɢɑ ʈ1 ɛɜɑɐɝɞɌɎɗɑəɌ ɚɍɥɌɫ ɡɌ-

ɜɌɖɞɑɜɔɝɞɔɖɌ ɛɌɢɔɑəɞɚɎ, Ɏɖɗɪɣɑəəɧɡ Ɏ ɔɝ-

ɝɗɑɐɚɎɌəɔɑ. 

ȸȼȾ ɝɑɜɐɢɌ Ɏɝɑɘ ɛɌɢɔɑəɞɌɘ Ɏɧɛɚɗəɫ-

ɗɌɝɨ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɝɞɌəɐɌɜɞəɧɡ ɔɘɛɟɗɨ-

ɝəɧɡ ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɑɕ: ɖɔəɚ-ȸȼȾ, T2-

ɎɓɎɑɤɑəəɧɑ ɔɓɚɍɜɌɒɑəɔɫ, ȸȼȾ ɝ ɚɞɝɜɚɣɑə-

əɧɘ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ. Ȯɝɑɘ ɍɚɗɨəɧɘ ɎɎɚ-

ɐɔɗɝɫ GD-ɝɚɐɑɜɒɌɥɔɕ ɖɚəɞɜɌɝɞəɧɕ ɛɜɑɛɌ-

ɜɌɞ, Ɏ ɐɚɓɑ 0,15 ɘɘɚɗɨ/ɖɏ ɎəɟɞɜɔɎɑəəɚ. Ȱɗɫ 

ɚɛɜɑɐɑɗɑəɔɫ ɗɚɖɌɗɔɓɌɢɔɔ ɔ ɜɌɝɛɜɚɝɞɜɌəɬə-

əɚɝɞɔ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ ɔɝɛɚɗɨɓɚɎɌɗɌɝɨ 17-

ɝɑɏɘɑəɞɌɜəɌɫ ɘɚɐɑɗɨ ȷȲ. Ȱɗɫ Ɏɧɣɔɝɗɑəɔɫ 

ɚɍɦɑɘɌ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ əɌ ɖɌɒɐɚɘ ɞɚɘɚ-

ɏɜɌɠɔɣɑɝɖɚɘ ɝɜɑɓɑ Ɏ ɌɖɝɔɌɗɨəɚɕ ɛɗɚɝɖɚɝɞɔ 

ɘɌəɟɌɗɨəɚ Ɏɧɐɑɗɫɗɔ ɚɍɗɌɝɞɨ ɏɔɛɑɜɔəɞɑəɝɔɎ-

əɚɏɚ ɝɔɏəɌɗɌ, ɛɚɝɗɑ ɣɑɏɚ ɌɎɞɚɘɌɞɔɣɑɝɖɔ ɜɌɝ-

ɝɣɔɞɧɎɌɗɔ ɘɌɝɝɟ ɔ ɐɚɗɪ ɠɔɍɜɚɓɌ ɔ ɝɑɜɚɕ ɓɚ-

əɧ Ɏɝɑɏɚ ɘɔɚɖɌɜɐɌ ȷȲ (ɜɔɝ. 1). ȶɚɗɔɣɑ-

ɝɞɎɑəəɌɫ ɚɢɑəɖɌ ɓɚəɧ əɌɖɚɛɗɑəɔɫ ɖɚəɞɜɌɝɞ-

əɚɏɚ ɛɜɑɛɌɜɌɞɌ ɝ ɚɛɜɑɐɑɗɑəɔɑɘ ɘɌɝɝɧ ɔ ɐɚɗɔ  
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ȾɌɍɗɔɢɌ ʈ1.     ȺɍɥɌɫ ɡɌɜɌɖɞɑɜɔɝɞɔɖɌ ɛɌɢɔɑəɞɚɎ, Ɏɖɗɪɣɑəəɧɡ Ɏ ɔɝɝɗɑɐɚɎɌəɔɑ. 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ  ɻʂʄʇ 

(N = 67) 

ɸɻ 

(N = 30) 

ʇʦʨʦʢʠ ʢʣʘ-

ʧʘʥʦʚ 

(N=9) 

ɸʤʠʣʦʠʜʦʟ 

(N=14) 

ɺʦʟʨʘʩʪ 55,7 Ñ 13,7 (ʦʪ 18 

ʜʦ 80 ʣʝʪ) 

56,9 Ñ 14,1 (ʦʪ 32 

ʜʦ 86 ʣʝʪ) 

62,7 Ñ 12,1 (ʦʪ 

37 ʜʦ 82 ʣʝʪ) 

70,5 Ñ 10,1 (ʦʪ 

50 ʜʦ 87 ʣʝʪ) 

ʇʦʣ     

        ʄʫʞʯʠʥʳ 28 (41,8 %) 18 (60 %) 4 (44,4 %) 6 (42,9 %) 

        ɾʝʥʱʠʥʳ 39 (58,2 %) 12 (40 %) 5 (55,6 %) 8 (57,1 %) 

ʈʦʩʪ 167,7 Ñ 10,6 173,7 Ñ 10,4 170,4 Ñ 9,7 164,9 Ñ 7 

ɺʝʩ 81,3 Ñ 22,9 86,2 Ñ 18,1 81,4 Ñ 18,6 72,5 Ñ 10,7 

ɼʘʚʥʦʩʪʴ ʪʝʯʝʥʠʷ 

ʟʘʙʦʣʝʚʘʥʠʷ 

5 Ñ 5,4 11 Ñ 7,2 4,8 Ñ 6 2,2 Ñ 1,3 

ʅʂ (ʌʂ)*     

    I  - 1 (3,3 %) 1 (11,1 %) 3 (21,4%) 

    II  11 (16,4 %) 2 (6,6 %) 2 (22,2 %) 3 (21,4%) 

    III  9 (13,4 %) 4 (13,2 %) 3 (33,3 %) 8 (57,2%) 

ɾʝʣʫʜʦʯʢʦʚʳʝ 

ʘʨʠʪʤʠʠ  

(ʛʨʘʜʘʮʠʷ ʧʦ 

Lown) 

    

    I  17 (25,4 %) 10 (33,3 %) 3 (33,3 %) 5 (35,7 %) 

    II  4 (6 %) 1 (3,3 %) 1 (11,1 %) - 

    III  5 (7,5 %) 1 (3,3 %) - - 

    IV  7 (10,4 %) 1 (3,3 %) 2 (22,2 %) 4 (28,6 %) 

    V 10 (15 %) - 1 (11,1 %) 5 (35,7 %) 

ʅʘʜʞʝʣʫʜʦʯʢʦʚʳʝ 

ʵʢʩʪʨʘʩʠʩʪʦʣʳ 

45 (67,2 %) 14 (46,6 %) 6 (66,6 %) 12 (85,7 %) 

ʌʠʙʨʠʣʷʮʠʷ ʧʨʝʜ-

ʩʝʨʜʠʡ 

14 (20,9 %) 10 (33,3 %) 3 (33,3 %) 6 (42,8 %) 

ʉɸɼ / ɼɸɼ**  155,6Ñ40,1 / 

92,9Ñ19 

174,3 Ñ 22,4 / 

103,7 Ñ 14 

161,1 Ñ 48,3 / 

88,9 Ñ 21,5 

134,3 Ñ 35 / 

87,8 Ñ 31,4 

* ȹȶ (ɀȶ) ð əɑɐɚɝɞɌɞɚɣəɚɝɞɨ ɖɜɚɎɚɚɍɜɌɥɑəɔɫ (ɠɟəɖɢɔɚəɌɗɨəɧɕ ɖɗɌɝɝ) 

** ȽȬȰ / ȰȬȰ ð ɝɔɝɞɚɗɔɣɑɝɖɚɑ ɌɜɞɑɜɔɌɗɨəɚɑ ɐɌɎɗɑəɔɑ / ɐɔɌɝɞɚɗɔɣɑɝɖɚɑ  

ɌɜɞɑɜɔɌɗɨəɚɑ ɐɌɎɗɑəɔɑ    
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ɠɔɍɜɚɓɌ ɔ ɝɑɜɚɕ ɓɚəɧ ɛɜɚɎɚɐɔɗɌɝɨ ɝ ɛɚɘɚ-

ɥɨɪ ɛɜɚɏɜɌɘɘɧ cvi42. 

ȼɑɓɟɗɨɞɌɞɧ. 

Ȯ ɝɚɚɞɎɑɞɝɞɎɔɔ ɝ ɛɚɝɞɌɎɗɑəəɧɘ ɐɔɌ-

ɏəɚɓɚɘ ɛɌɢɔɑəɞɧ ɍɧɗɔ ɜɌɓɐɑɗɑəɧ əɌ ɝɗɑɐɟ-

ɪɥɔɑ ɏɜɟɛɛɧ: ɏɜɟɛɛɌ I ð ɛɌɢɔɑəɞɧ ɝ Ȭȯ, 30 

ɣɑɗɚɎɑɖ; ɏɜɟɛɛɌ II ð ɛɌɢɔɑəɞɧ ɝ ȯȶȸȻ, 67 

ɣɑɗɚɎɑɖ; ɏɜɟɛɛɌ III ð ɛɌɢɔɑəɞɧ ɝ Ɍɘɔɗɚɔɐɚ-

ɓɚɘ ɝɑɜɐɢɌ, 14 ɣɑɗɚɎɑɖ; ɏɜɟɛɛɌ IV ð ɛɌɢɔɑə-

ɞɧ ɝ ɏɔɛɑɜɞɜɚɠɔɑɕ ɘɔɚɖɌɜɐɌ ȷȲ ɎɝɗɑɐɝɞɎɔɑ 

ɖɗɌɛɌəəɧɡ ɛɚɜɚɖɚɎ, 9 ɣɑɗɚɎɑɖ.  

Ȯ ɞɌɍɗɔɢɑ ʈ2 ɛɜɑɐɝɞɌɎɗɑəɧ ɘɚɜɠɚ-

ɠɟəɖɢɔɚəɌɗɨəɧɑ ɛɚɖɌɓɌɞɑɗɔ ɝɑɜɐɢɌ ɟ ɛɌɢɔ-

ɑəɞɚɎ ɝ ɏɔɛɑɜɞɜɚɠɔɑɕ ɘɔɚɖɌɜɐɌ ȷȲ ɜɌɓɗɔɣ-

əɚɏɚ ɏɑəɑɓɌ. 

ȹɌɔɍɚɗɑɑ əɔɓɖɌɫ ɘɌɝɝɌ ɘɔɚɖɌɜɐɌ ɗɑɎɚ-

ɏɚ ɒɑɗɟɐɚɣɖɌ ɚɞɘɑɣɌɗɌɝɨ ɟ ɛɌɢɔɑəɞɚɎ ɝ Ȭȯ ɛɚ 

ɝɜɌɎəɑəɔɪ ɝ ɛɌɢɔɑəɞɌɘɔ ɚɝɞɌɗɨəɧɡ ɏɜɟɛɛ 

(132.5 Ñ 39.7 ɏ Ɏ ɏɜɟɛɛɑ ɝ Ȭȯ ɔ 200 Ñ 77 ɏ, 

187.3 Ñ 51 ɏ, 179.1 Ñ 46.9 ɏ Ɏ ɏɜɟɛɛɌɡ ȯȶȸȻ, 

ɖɗɌɛɌəəɧɡ ɛɚɜɚɖɚɎ ɔ Ɍɘɔɗɚɔɐɚɓɚɘ ɝɚɚɞɎɑɞ-

ɝɞɎɑəəɚ, p <0.05).  

 

ȿ ɛɌɢɔɑəɞɚɎ ɝ ȯȶȸȻ ɚɞɘɑɣɌɗɚɝɨ ɍɚɗɑɑ 

ɎɧɜɌɒɑəəɚɑ ɟɎɑɗɔɣɑəɔɑ ɛɚɛɑɜɑɣəɚɏɚ ɜɌɓɘɑ-

ɜɌ ɗɑɎɚɏɚ ɛɜɑɐɝɑɜɐɔɫ (ȷȻ) ɔ ɍɚɗɑɑ ɎɧɝɚɖɌɫ  

ɠɜɌɖɢɔɫ ɎɧɍɜɚɝɌ (ɀȮ) ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɛɌɢɔ- 

ɑəɞɌɘɔ ɝ Ȭȯ ɔ Ɍɘɔɗɚɔɐɚɓɚɘ (ɛɚɛɑɜɑɣəɧɕ 

ɜɌɓɘɑɜ ȷȻ ð 47.7Ñ7.3 ɘɘ ɛɚ ɝɜɌɎəɑəɔɪ ɝ 

43.8Ñ6.6 ɘɘ ɔ 44Ñ4.2 ɘɘ ɝɚɚɞɎɑɞɝɞɎɑəəɚ, ɀȮ  

ð 68Ñ9.2 % ɛɚ ɝɜɌɎəɑəɔɪ ɝ 62 Ñ 7.6 % ɔ 57.6 

Ñ 10.7 %, p <0.05), Ɍ ɞɌɖɒɑ ɘɑəɨɤɔɑ ɓəɌɣɑ-

əɔɫ ɖɚəɑɣəɚɏɚ ɝɔɝɞɚɗɔɣɑɝɖɚɏɚ ɜɌɓɘɑɜɌ (ȶȽȼ) 

ȷȲ ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɛɌɢɔɑəɞɌɘɔ ɚɝɞɌɗɨəɧɡ 

ɏɜɟɛɛ (26.8Ñ5.9 ɘɘ, ɛɜɔ 33.1Ñ9 ɘɘ ɟ ɛɌɢɔɑə-

ɞɚɎ ɝ Ȭȯ, 30.5Ñ2.9 ɘɘ ɟ ɛɌɢɔɑəɞɚɎ ɝ Ɍɘɔɗɚɔ-

ɐɚɓɚɘ ɔ 29.8Ñ3.7 ɘɘ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɛɚɜɌɒɑ-

əɔɑɘ ɖɗɌɛɌəɚɎ, p <0.05). Ƚɚɚɞəɚɤɑəɔɑ ɞɚɗ-

ɥɔəɧ ɘɔɚɖɌɜɐɌ ɘɑɒɒɑɗɟɐɚɣɖɚɎɚɕ ɛɑɜɑɏɚ-

ɜɚɐɖɔ (ȸȲȻ) ɔ ɓɌɐəɑɕ ɝɞɑəɖɔ (ȳȽ) ȷȲ Ɏ 

ɏɜɟɛɛɑ ɛɌɢɔɑəɞɚɎ ɝ ȯȶȸȻ ɞɌɖ ɒɑ Ɏɧɤɑ ɛɚ 

ɝɜɌɎəɑəɔɪ ɝ ɏɜɟɛɛɚɕ ɛɌɢɔɑəɞɚɎ ɝ Ȭȯ ɔ Ɍɘɔ-

ɗɚɔɐɚɓɚɘ ð 1,6 Ñ 0,5 ɛɚ ɝɜɌɎəɑəɔɪ ɝ 1,1 Ñ 0,3 

ɔ 1,2 Ñ 0,2 ɝɚɚɞɎɑɞɝɞɎɑəəɚ (p <0.05). 

ȿ 38 ɛɌɢɔɑəɞɚɎ (56,7%) ɝ ȯȶȸȻ ɚɞɘɑɣɌ- 

 

ȼɔɝ. 1 (Fig. 1) 

ȼɔɝ. 1.      ȸȼȾ ɝɑɜɐɢɌ ɝ ɚɞɝɜɚɣɑəəɧɘ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ, ɖɚɜɚɞɖɌɫ ɚɝɨ ȷȲ. 

Ȭ, Ȯ, Ȱ, Ȳ ð ɠɌɓɚɣɟɎɝɞɎɔɞɑɗɨəɚɑ ɎɚɝɝɞɌəɚɎɗɑəɔɑ ɔəɎɑɜɝɔɔ (PSIR); ȭ, ȯ, Ȱ, ȳ ð ɖɌɜɞɧ ɜɌɝɛɜɑɐɑɗɑəɔɫ 

ɠɔɍɜɚɓɌ ɘɔɚɖɌɜɐɌ ȷȲ. Ȼɜɔɘɑɜɧ ɓɚə ɚɞɝɜɚɣɑəəɚɏɚ əɌɖɚɛɗɑəɔɫ ɖɚəɞɜɌɝɞɌ ɘɔɚɖɌɜɐɚɘ ȷȲ ɛɜɔ ɑɏɚ ɏɔ-

ɛɑɜɞɜɚɠɔɔ Ɏ ɜɑɓɟɗɨɞɌɞɑ ȯȶȸȻ (Ȭ, ȭ, Ȱ, ȱ), ɌɚɜɞɌɗɨəɚɏɚ ɝɞɑəɚɓɌ (Ȯ, ȯ), ɌɜɞɑɜɔɌɗɨəɚɕ ɏɔɛɑɜɞɚəɔɔ (Ȳ, ȳ). 

ȺɣɌɏɔ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ (ɟɖɌɓɌəɧ ɝɞɜɑɗɖɌɘɔ) ɜɌɝɛɚɗɚɒɑəɧ ɛɜɑɔɘɟɥɑɝɞɎɑəəɚ ɔəɞɜɌɘɟɜɌɗɨəɚ ɔ ɝɟɍɩə-

ɐɚɖɌɜɐɔɌɗɨəɚ.  

Fig. 1.   Cardiac MRI with delayed contrast enhancement, LV short axis.   

Ȭ, Ȯ, Ȱ, Ȳ ð phase -sensitive inversion reconstruction (PSIR); ȭ, ȯ, Ȱ, ȳ ð LV myocardial fibrosis distribution 

maps. Zones of delayed contrast enhancement in the LV myocardium in patients w ith hypertrophic cardio-

myopathy (HCM) (Ȭ, ȭ, Ȱ, ȱ), with aortic stenosis (Ȯ, ȯ) and with hypertensive heart disease (HHD) (Ȳ, ȳ). 

Areas of contrast enhancement (indicated by arrows) predominate intramurally and subendocardially.  
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ɗɌɝɨ ɝɚɛɟɞɝɞɎɟɪɥɌɫ ɌɜɞɑɜɔɌɗɨəɌɫ ɏɔɛɑɜɞɚ-

əɔɫ (Ȭȯ), Ɏ ɝɎɫɓɔ ɝ ɣɑɘ, ɍɧɗɔ Ɏɧɐɑɗɑəɧ ɝɗɑ-

ɐɟɪɥɔɑ ɛɚɐɏɜɟɛɛɧ: IIa ð ɛɌɢɔɑəɞɧ ɝ ȯȶȸȻ; 

IIb ð ɛɌɢɔɑəɞɧ ɝ ɝɚɣɑɞɌəɔɑɘ ȯȶȸȻ ɔ Ȭȯ.  

Ȼɚɐɏɜɟɛɛɧ ɛɌɢɔɑəɞɚɎ ɝ ɝɚɣɑɞɌəɔɑɘ ȯȶȸȻ ɔ 

Ȭȯ ɔ ɛɌɢɔɑəɞɚɎ ɝ ɔɓɚɗɔɜɚɎɌəəɚɕ ȯȶȸȻ ɚɞɗɔ-

ɣɌɗɔɝɨ ɘɌɝɝɚɕ ɘɔɚɖɌɜɐɌ ȷȲ (ɚɞɘɑɣɌɗɚɝɨ 

ɛɜɑɚɍɗɌɐɌəɔɑ ɘɌɝɝɧ ɘɔɚɖɌɜɐɌ ȷȲ ɟ ɛɌɢɔɑə-

ɞɚɎ ɝ ɝɚɣɑɞɌəɔɑɘ ȯȶȸȻ ɔ Ȭȯ ð 182.9 Ñ 86,3 ɏ 

ɔ 213 Ñ 67,5 ɏ ɝɚɚɞɎɑɞɝɞɎɑəəɚ, p <0.05). ɔ ɝɚ-

ɚɞəɚɤɑəɔɑɘ ɞɚɗɥɔəɧ ɘɔɚɖɌɜɐɌ ȸȲȻ ɔ ȳȽ 

ȷȲ ð 1,9 Ñ 0,6 Ɏ ɛɚɐɏɜɟɛɛɑ Ia ɔ 1,4 Ñ 0,3 Ɏ 

ɛɚɐɏɜɟɛɛɑ Ib (p <0.05).  

ȳəɌɣɑəɔɫ ɖɚəɑɣəɚɏɚ ɐɔɌɝɞɚɗɔɣɑɝɖɚɏɚ 

ɚɍɦɑɘɌ (ȶȰȺ) ɔ ɖɚəɑɣəɚɏɚ ɐɔɌɝɞɚɗɔɣɑɝɖɚɏɚ 

ɜɌɓɘɑɜɌ (ȶȰȼ) ɟ ɛɌɢɔɑəɞɚɎ ɝ Ɍɘɔɗɚɔɐɚɓɚɘ 

ɍɧɗɔ əɔɒɑ ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɛɌɢɔɑəɞɌɘɔ 

ɚɝɞɌɗɨəɧɡ ɏɜɟɛɛ (109.5 Ñ 22.1 ɘɗ (ȶȰȺ ɔ ð 

58.1Ñ16.1 ɘɗ/ɘ2), 45.2 Ñ 4.6 ɘɘ ð ɟ ɛɌɢɔɑə-

ɞɚɎ ɝ Ɍɘɔɗɚɔɐɚɓɚɘ, 142,1 Ñ 38.8 ɘɗ (ȶȰȺ ɔ ð 

74.8 Ñ 16.6 ɘɗ/ɘ2), 49.1Ñ4.8 ɘɘ ð ɟ ɛɌɢɔɑə-

ɞɚɎ ɝ ȯȶȸȻ, 153.8 Ñ 50.8 ɘɗ (ȶȰȺ ɔ ð 

75.1Ñ22.1 ɘɗ/ɘ2), 51.8Ñ7.7 ɘɘ ð ɟ ɛɌɢɔɑəɞɚɎ 

ɝ Ȭȯ ɔ 154.3 Ñ 36.6 ɘɗ (ȶȰȺ ɔ - 79.8 Ñ 14.6 

ɘɗ/ɘ2), 50.2Ñ4.7 ɘɘ ð ɟ ɛɌɢɔɑəɞɚɎ ɝ ɛɚɜɚɖɌ-

ɘɔ ɖɗɌɛɌəɚɎ, p <0.05). 

ȸɌɖɝɔɘɌɗɨəɌɫ ɝɜɑɐəɫɫ ɞɚɗɥɔəɌ ɘɔɚ-

ɖɌɜɐɌ ȷȲ ɟ ɛɌɢɔɑəɞɚɎ ɝ ȯȶȸȻ ɝɚɝɞɌɎɔɗɌ 

21.8 Ñ 5.7 ɘɘ, ɟ ɛɌɢɔɑəɞɚɎ ɝ Ȭȯ ð 15.9 Ñ 3.2 

ɘɘ, ɟ ɛɌɢɔɑəɞɚɎ ɝ Ɍɘɔɗɚɔɐɚɓɚɘ ɔ ɛɚɜɚɖɌɘɔ 

ɖɗɌɛɌəɚɎ ð 18.2 Ñ 2.2 ɘɘ ɔ 19.1 Ñ 2.7 ɘɘ ɝɚ-

ɚɞɎɑɞɝɞɎɑəəɚ.  

Ⱥɐɔə ɔɓ ɠɌɖɞɚɜɚɎ, ɚɞɗɔɣɌɪɥɔɡ ȯȶȸȻ 

ɔ Ȭȯ ð ɞɚɗɥɔəɌ ɘɔɚɖɌɜɐɌ. Ȯ əɌɤɑɕ ɜɌɍɚɞɑ ɛɚ 

ɜɑɓɟɗɨɞɌɞɌɘ ROC-ɌəɌɗɔɓɌ ɛɜɔ ɞɚɗɥɔəɑ ɘɔɚ-

ɖɌɜɐɌ 16,6 ɘɘ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ȸȼȾ ɖ ɐɔɌ-

ɏəɚɝɞɔɖɑ ȯȶȸȻ ɝɚɝɞɌɎɔɗɌ 92,11%, (95% Ȱȴ 

89,15% - 95,06%), ɚɐəɌɖɚ ɛɜɔ ɞɌɖɚɘ ɛɚɖɌɓɌ-

ɞɑɗɑ ɞɚɗɥɔəɧ ɚɞɘɑɣɌɗɌɝɨ əɔɓɖɌɫ ɝɛɑɢɔɠɔɣ-

əɚɝɞɨ 27,6% (95% Ȱȴ 21,99% - 33,18%), ɛɗɚ-

ɥɌɐɨ ɛɚɐ ɖɜɔɎɚɕ ɛɜɔ ROC-ɌəɌɗɔɓɑ (AUC) ð 

0,5316, 95% Ȱȴ 0,486 ð 0,577 (p <0,05), ɞɚ 

ɑɝɞɨ ɐɔɠɠɑɜɑəɢɔɌɗɨəɌɫ ɐɔɌɏəɚɝɞɔɖɌ ȯȶȸȻ 

ɔ Ȭȯ ɛɚ ɞɚɗɥɔəɑ ɘɔɚɖɌɜɐɌ əɑɎɚɓɘɚɒəɌ. 

Ȯɝɑɘ ɛɌɢɔɑəɞɌɘ (120 ɣɑɗɚɎɑɖ) Ɏɧɛɚɗ-

əɫɗɌɝɨ ȸȼȾ ɝ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ, ɜɑɓɟɗɨɞɌ-

ɞɧ ɛɜɑɐɝɞɌɎɗɑəɧ Ɏ ɐɔɌɏɜɌɘɘɑ 1 (ɜɔɝ. 2).  

Ȯɧɛɚɗəɑəɔɑ ȸȼȾ ɝ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ 

ɛɚɓɎɚɗɔɗɚ Ɏɧɐɑɗɔɞɨ ɛɌɢɔɑəɞɚɎ ɝ Ɍɘɔɗɚɔɐɚ-

ɓɚɘ, ɟ ɖɚɞɚɜɧɡ Ɏ 100% ɝɗɟɣɌɑɎ ɚɞɘɑɣɌɗɚɝɨ 

ɡɌɜɌɖɞɑɜəɚɑ əɌɖɚɛɗɑəɔɑ ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑ-

ɛɌɜɌɞɌ, ɔɘɑɪɥɑɑ ɐɔɠɠɟɓəɧɕ, ɛɜɑɔɘɟɥɑ-

ɝɞɎɑəəɚ ɝɟɍɩəɐɚɖɌɜɐɔɌɗɨəɧɕ ɔɗɔ ɔəɞɜɌɘɔɚ-

ɖɌɜɐɔɌɗɨəɧɕ ɡɌɜɌɖɞɑɜ (ɜɔɝ. 3), Ɏ 71,5% ɝɗɟ-

ɣɌɑɎ Ɏɚ Ɏɝɑɡ 17 ɝɑɏɘɑəɞɌɡ ɘɔɚɖɌɜɐɌ ȷȲ, Ɏ 

21,4% ð Ɏ 16 ɝɑɏɘɑəɞɌɡ, ɔ ɗɔɤɨ Ɏ 7,1% ð Ɏ 12  

ȾɌɍɗɔɢɌ ʈ2.     ȸɚɜɠɚɠɟəɖɢɔɚəɌɗɨəɧɑ ɛɚɖɌɓɌɞɑɗɔ ɝɑɜɐɢɌ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɏɔɛɑɜ-

ɞɜɚɠɔɑɕ ɘɔɚɖɌɜɐɌ ȷȲ ɜɌɓɗɔɣəɚɏɚ ɏɑəɑɓɌ. 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ɻʨʫʧʧʘ I (N=30) ɻʨʫʧʧʘ II (N=67) ɻʨʫʧʧʘ III  (N=14) ɻʨʫʧʧʘ IV (N=9) 

ʃʇ ʧʦʧʝʨʝʯʥʳʡ 

ʨʘʟʤʝʨ, ʤʤ 

43,5 Ñ 7,8 2 47,7 Ñ 7,3 1,3 

 

44 Ñ 4,2 2 48,2 Ñ 5,3 

ʌɺ,% 61,4 Ñ 8 2 68 Ñ 9,2 1,3 57,6Ñ10,7 2 64,1 Ñ 11,6 

ʂɼʈ ʃɾ, ʤʤ 51,8 Ñ 7,7 3 45,2 Ñ 4.6 3 45,2 Ñ 4,6 1,2,4 50,2 Ñ 4,7 3 

ʂʉʈ ʃɾ, ʤʤ 34,1 Ñ 8,2 2 26,8 Ñ 5,9 2,3,4 30,5 Ñ 2,9 2 29,8 Ñ 3,7 2 

ʂɼʆ 153,5 Ñ 50,8 3 142,1 Ñ 38,8 3 109,5 Ñ 22,1 1,2,4 154,3 Ñ 29,9 3 

ʂɼʆ index 75,1 Ñ 22.1 3 74,8 Ñ 16,6 3 58,1Ñ16,1 1,2,4 79,8 Ñ 14,6 3 

ʄʘʩʩʘ ʤʠʦʢʘʨʜʘ 

ʃɾ, ʛ 

132,5 Ñ 39,7 2,3,4 200 Ñ 77 1 179,1 Ñ 46,9 1 187,3 Ñ 51 1 

ʄʘʩʩʘ ʤʠʦʢʘʨʜʘ ʃɾ 

index, ʛ/ʤ2 

65,6 Ñ 14,7 2,3,4 104,4 Ñ 36,4 1 98,1 Ñ 22,4 1 91.5 Ñ 18.8 1 

ʉʦʦʪʥʦʰʝʥʠʝ ʄɾʇ 

ʠ ɿʉ ʃɾ 

1,1 Ñ 0.3 2 1,6 Ñ 0,5 1,3 1,2 Ñ 0.2 2 1,4 Ñ 0,3 

* ʇʨʠʤʝʯʘʥʠʝ: ʚʝʨʭʥʠʡ ʠʥʜʝʢʩ ʫʢʘʟʳʚʘʝʪ ʥʦʤʝʨ ʛʨʘʬʳ, ʩ ʧʦʢʘʟʘʪʝʣʷʤʠ ʢʦʪʦʨʦʡ ʠʤʝʶʪʩʷ  

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʝ ʨʘʟʣʠʯʠʷ (ʨ <0,05). 
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ɝɑɏɘɑəɞɌɡ ȷȲ. Ƚɜɑɐəɑɑ ɖɚɗɔɣɑɝɞɎɚ ɝɑɏɘɑəɞɚɎ 

ɝ ɠɔɍɜɚɓɚɘ ɝɚɝɞɌɎɔɗɚ 16.4 Ñ 1.3. ȶɚɗɔɣɑ-

ɝɞɎɑəəɌɫ ɚɢɑəɖɌ ɠɔɍɜɚɓɌ ɘɔɚɖɌɜɐɌ ȷȲ ɟ 

ɛɌɢɔɑəɞɚɎ ɝ Ɍɘɔɗɚɔɐɚɓɚɘ əɑ ɛɜɚɎɚɐɔɗɌɝɨ Ɏ 

ɝɎɫɓɔ ɝ ɐɔɠɠɟɓəɧɘ əɑɚɐəɚɜɚɐəɧɘ ɔəɞɜɌɘɟ-

ɜɌɗɨəɧɘ əɌɖɚɛɗɑəɔɑɘ ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌ-

ɜɌɞɌ Ɏ ɘɔɚɖɌɜɐɑ ɗɑɎɚɏɚ ɒɑɗɟɐɚɣɖɌ ɔ ɝɗɚɒəɚ-

ɝɞɨɪ ɛɚɐɍɚɜɌ Ɏɜɑɘɑəɔ ɔəɎɑɜɝɔɔ (TI) ɛɜɔ ɛɚ-

ɗɟɣɑəɔɔ ɚɞɝɜɚɣɑəəɧɡ Ⱦ1-ɎɓɎɑɤɑəəɧɡ ȸȼ-

ɞɚɘɚɏɜɌɘɘɌɡ, Ɏ ɝɎɫɓɔ ɝ ɣɑɘ ɐɌəəɌɫ ɏɜɟɛɛɌ 

ɍɧɗɌ ɔɝɖɗɪɣɑəɌ ɔɓ ɝɜɌɎəɑəɔɫ. 

ȿ ɛɌɢɔɑəɞɚɎ ɝ Ȭȯ ɝɜɑɐəɑɑ ɖɚɗɔɣɑɝɞɎɚ 

ɝɑɏɘɑəɞɚɎ ɝ ɠɔɍɜɚɓɚɘ ɝɚɝɞɌɎɔɗɚ 1,4 Ñ 1,4, 

ɍɑɓ ɓəɌɣɔɘɚɏɚ ɛɜɑɚɍɗɌɐɌəɔɫ ɗɚɖɌɗɔɓɌɢɔɔ 

ɟɣɌɝɞɖɚɎ ɠɔɍɜɚɓɌ Ɏ ɚɛɜɑɐɑɗɑəəɧɡ ɝɑɏɘɑəɞɌɡ. 

Ƚɜɑɐəɔɑ ɓəɌɣɑəɔɫ ɘɌɝɝɧ ɠɔɍɜɚɓɌ ɘɔɚɖɌɜɐɌ 

ȷȲ Ɏ ɩɞɚɕ ɏɜɟɛɛɑ ɝɚɝɞɌɎɔɗɔ 4,5 Ñ 7,1 ɏ, ɐɚɗɔ 

ɠɔɍɜɚɓɌ ɘɔɚɖɌɜɐɌ 3,25 Ñ 4,8%, ɘɌɝɝɧ ɝɑɜɚɕ 

ɓɚəɧ 11,6 Ñ 10,7 ɏ, ɐɚɗɔ ɝɑɜɚɕ ɓɚəɧ 8,2 Ñ 

7,7%. ȮɧɜɌɒɑəəɚɝɞɨ ɏɔɛɑɜɞɜɚɠɔɔ ɟ ɛɌɢɔɑə-

ɞɚɎ ɝ Ȭȯ ɍɧɗɌ ɚɣɑəɨ ɎɌɜɔɌɍɑɗɨəɌ, (ɞɚɗɥɔəɌ 

ɘɔɚɖɌɜɐɌ ɚɞ 12 ɘɘ ɐɚ 23 ɘɘ), ɛɚɩɞɚɘɟ Ɏ ɚɞ-

ɐɑɗɨəɟɪ ɛɚɐɏɜɟɛɛɟ ɍɧɗɔ Ɏɧɐɑɗɑəɧ ɛɌɢɔɑəɞɧ 

ɝ ɏɔɛɑɜɞɜɚɠɔɑɕ ȷȲ, ɝɚɛɚɝɞɌɎɔɘɚɕ ɝ ɚɝɞɌɗɨ-

əɧɘɔ ɏɜɟɛɛɌɘɔ ɛɌɢɔɑəɞɚɎ (15 ɘɘ ɔ ɍɚɗɑɑ) ð 

Ia, ɔ ɝ əɑɓəɌɣɔɞɑɗɨəɚ ɎɧɜɌɒɑəəɚɕ ɏɔɛɑɜ-

ɞɜɚɠɔɑɕ ɘɔɚɖɌɜɐɌ (12-15 ɘɘ) ð Ib. Ȼɜɔ ɜɌɝ-

ɝɘɚɞɜɑəɔɔ ɛɌɢɔɑəɞɚɎ ɝ ɍɚɗɑɑ ɎɧɜɌɒɑəəɚɕ 

ɏɔɛɑɜɞɜɚɠɔɑɕ ɘɔɚɖɌɜɐɌ ȷȲ ɝɜɑɐəɑɑ ɖɚɗɔɣɑ-

ɝɞɎɚ ɝɑɏɘɑəɞɚɎ ɝ ɠɔɍɜɚɓɚɘ, ɝɜɑɐəɔɑ ɓəɌɣɑ-

əɔɫ ɘɌɝɝɧ ɔ ɐɚɗɔ ɠɔɍɜɚɓɌ, ɘɌɝɝɧ ɔ ɐɚɗɔ ɝɑ-

ɜɚɕ ɓɚəɧ ɘɔɚɖɌɜɐɌ ɝɚɝɞɌɎɔɗɔ 2,3 Ñ 0,9, 8,2 Ñ 

8,4 ɏ, 5,8 Ñ 5,6%, 26,1 Ñ 13 ɏ ɔ 18,3 Ñ 8,7% 

ɝɚɚɞɎɑɞɝɞɎɑəəɚ. 

Ƚɜɑɐəɑɑ ɖɚɗɔɣɑɝɞɎɚ ɝɑɏɘɑəɞɚɎ ɝ ɠɔɍɜɚ-

ɓɚɘ ɟ ɛɌɢɔɑəɞɚɎ ɝ ȯȶȸȻ ɝɚɝɞɌɎɔɗɚ 4,4 Ñ 3,3, 

ɗɚɖɌɗɔɓɌɢɔɫ ɟɣɌɝɞɖɚɎ ɠɔɍɜɚɓɌ ɛɜɑɚɍɗɌɐɌɗɌ 

Ɏɚ 2 ɔ 3, 8 ɔ 9 ɝɑɏɘɑəɞɌɡ. Ƚɜɑɐəɔɑ ɓəɌɣɑəɔɫ 

ɘɌɝɝɧ ɠɔɍɜɚɓɌ ɘɔɚɖɌɜɐɌ ȷȲ ɝɚɝɞɌɎɔɗɔ 10,6 

Ñ 13,2 ɏ, ɐɚɗɔ ɠɔɍɜɚɓɌ ɘɔɚɖɌɜɐɌ ð 5,8 Ñ 5%, 

ɘɌɝɝɧ ɝɑɜɚɕ ɓɚəɧ 30,7 Ñ 21,7 ɏ, ɐɚɗɔ ɝɑɜɚɕ 

ɓɚəɧ 17,5 Ñ 7,4%. Ȼɜɔ ɝɜɌɎəɑəɔɔ ɛɚɐɏɜɟɛɛ 

ɛɌɢɔɑəɞɚɎ ɝ ȯȶȸȻ (ɛɚɐɏɜɟɛɛɌ IIa) ɔ ɛɌɢɔɑə-

ɞɚɎ ɝ ɝɚɣɑɞɌəɔɑɘ ȯȶȸȻ  ɔ  Ȭȯ (ɛɚɐɏɜɟɛɛɌ IIb)  

 

ȼɔɝ. 2 (Fig. 2) 

ȼɔɝ. 2.     ȰɔɌɏɜɌɘɘɌ. 

ȽɜɌɎəɔɞɑɗɨəɧɑ ɐɌəəɧɑ ɖɚɗɔɣɑɝɞɎɑəəɚɕ ɚɢɑəɖɔ ɠɔɍɜɚɓɌ ɘɔɚɖɌɜɐɌ ȷȲ. ȯɜɟɛɛɌ I ð ɛɌɢɔɑəɞɧ ɝ Ȭȯ, ɛɚɐ-

ɏɜɟɛɛɌ IɌ ð ɛɌɢɔɑəɞɧ ɝ Ȭȯ ɝ ɏɔɛɑɜɞɜɚɠɔɑɕ ɘɔɚɖɌɜɐɌ ɍɚɗɑɑ 15ɘɘ, ɛɚɐɏɜɟɛɛɌ IIa ð ɛɌɢɔɑəɞɧ ɝ ȯȶȸȻ, ɛɚɐ-

ɏɜɟɛɛɌ IIb ð ɛɌɢɔɑəɞɧ ɝ ɝɚɣɑɞɌəɔɑɘ ȯȶȸȻ ɔ Ȭȯ, ɏɜɟɛɛɌ II ð Ɏɝɑ ɛɌɢɔɑəɞɧ ɝ ȯȶȸȻ, ɏɜɟɛɛɌ IV ð ɛɌɢɔɑəɞɧ ɝ 

ɛɚɜɚɖɌɘɔ ɖɗɌɛɌəɚɎ. 

Fig. 2.    Diagram .  

Comparative data of the LV myocardial fibrosis quantitative assessment. Group I ð patients with HHD, sub-

group Ia ð patients with HHD with myocardial hypertrophy more than 15 m m, subgroup IIa ð patients with 

HCM, subgroup IIb ð patients with a combination of HCM and arterial hypertension, group II ð all patients with 

HCM, group IV ð patients with aortic valve disease.  
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ɚɞɘɑɣɌɗɚɝɨ ɛɜɑɚɍɗɌɐɌəɔɑ ɎɧɤɑɟɖɌɓɌəəɧɡ 

ɛɌɜɌɘɑɞɜɚɎ Ɏ ɛɚɐɏɜɟɛɛɑ ɛɌɢɔɑəɞɚɎ ɝ ɝɚɣɑɞɌ-

əɔɑɘ ȯȶȸȻ ɔ Ȭȯ, ɚɐəɌɖɚ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌ-

ɣɔɘɚɕ ɜɌɓəɔɢɧ ɎɧɫɎɗɑəɚ əɑ ɍɧɗɚ. 

Ȼɜɔ Ɏɑɗɔɣɔəɑ ɘɌɖɝɔɘɌɗɨəɚɕ ɞɚɗɥɔəɧ 

ɘɔɚɖɌɜɐɌ ȷȲ Ɏ ɩɞɔɡ ɏɜɟɛɛɌɡ (ȯȶȸȻ ɔ Ȭȯ ɝ 

ɞɚɗɥɔəɚɕ ȸȲȻ ɍɚɗɑɑ 15 ɘɘ) ɟɜɚɎəɫ 18,7 ɘɘ 

ɝɟɥɑɝɞɎɑəəɧɡ ɜɌɓɗɔɣɔɕ Ɏ ɖɚɗɔɣɑɝɞɎɑəəɧɡ 

ɛɚɖɌɓɌɞɑɗɫɡ ɠɔɍɜɚɓɌ ɘɔɚɖɌɜɐɌ ɟ ɛɌɢɔɑəɞɚɎ 

ɎɧɫɎɗɑəɚ əɑ ɍɧɗɚ. Ȼɜɔ ROC-ɌəɌɗɔɓɑ ɣɟɎ-

ɝɞɎɔɞɑɗɨəɚɝɞɨ ɖ ɎɧɫɎɗɑəɔɪ ɠɔɍɜɚɓɌ ɝɚɝɞɌ-

ɎɔɗɌ 69,84%, (95% Ȱȴ 65,94% ð 73,74%), 

ɝɛɑɢɔɠɔɣəɚɝɞɨ 70,2% (95% Ȱȴ 66,09% ð 

74,26%), ɛɗɚɥɌɐɨ ɛɚɐ ɖɜɔɎɚɕ ɛɜɔ ROC-

ɌəɌɗɔɓɑ (AUC) ð 0,7828 , 95% Ȱȴ 0,754 ð 0,811 

(p <0,001).  

ȿ ɛɌɢɔɑəɞɚɎ ɝ ɛɚɜɚɖɌɘɔ ɖɗɌɛɌəɚɎ 

ɝɜɑɐəɑɑ ɖɚɗɔɣɑɝɞɎɚ ɝɑɏɘɑəɞɚɎ ɝ ɠɔɍɜɚɓɚɘ 

ɝɚɝɞɌɎɔɗɚ 4,2 Ñ 4,3, ɓəɌɣɔɘɚɏɚ ɛɜɑɚɍɗɌɐɌəɔɫ 

ɗɚɖɌɗɔɓɌɢɔɔ ɟɣɌɝɞɖɚɎ ɠɔɍɜɚɓɌ Ɏ ɚɛɜɑɐɑɗɑə-

əɧɡ ɝɑɏɘɑəɞɌɡ əɑ ɚɛɜɑɐɑɗɫɗɚɝɨ. Ƚɜɑɐəɔɑ 

ɓəɌɣɑəɔɫ ɘɌɝɝɧ ɠɔɍɜɚɓɌ ɘɔɚɖɌɜɐɌ ȷȲ ɝɚ-

ɝɞɌɎɔɗɔ 8 Ñ 7,7 ɏ, ɐɚɗɔ ɠɔɍɜɚɓɌ ɘɔɚɖɌɜɐɌ 4,5 

Ñ 3,5%, ɘɌɝɝɧ ɝɑɜɚɕ ɓɚəɧ 26 Ñ 15 ɏ, ɐɚɗɔ ɝɑ-

ɜɚɕ ɓɚəɧ 15,6 Ñ 6%.  

Ȼɜɔ ɝɜɌɎəɑəɔɔ ɏɜɟɛɛ ɛɌɢɔɑəɞɚɎ ɘɑɒɐɟ 

ɝɚɍɚɕ ɘɌɝɝɌ ɔ ɐɚɗɫ ɠɔɍɜɚɓɌ ɔ ɝɑɜɚɕ ɓɚəɧ 

ɘɔɚɖɌɜɐɌ ȷȲ ɟ ɛɌɢɔɑəɞɚɎ ɝ ȯȶȸȻ ɔ ɖɗɌɛɌə-

əɧɘɔ ɛɚɜɚɖɌɘɔ ɍɧɗɌ ɝɟɥɑɝɞɎɑəəɚ Ɏɧɤɑ ɛɚ 

ɝɜɌɎəɑəɔɪ ɝ ɏɜɟɛɛɚɕ ɛɌɢɔɑəɞɚɎ ɝ Ȭȯ (ɝɚɚɞ-

ɎɑɞɝɞɎɑəəɚ, p <0.05), ɚɐəɌɖɚ ɛɜɔ Ɏɧɐɑɗɑəɔɔ 

ɔɓ ɏɜɟɛɛɧ ɛɌɢɔɑəɞɚɎ ɝ Ȭȯ ɛɌɢɔɑəɞɚɎ ɝ ɝɚɛɚ-

ɝɞɌɎɔɘɚɕ ɛɚ ɎɧɜɌɒɑəəɚɝɞɔ ɏɔɛɑɜɞɜɚɠɔɑɕ 

ɘɔɚɖɌɜɐɌ ȷȲ (ɍɚɗɑɑ 15 ɘɘ), ɝɟɥɑɝɞɎɑəəɧɡ 

ɜɌɓɗɔɣɔɕ ɘɑɒɐɟ ɏɜɟɛɛɌɘɔ ɛɌɢɔɑəɞɚɎ ɎɧɫɎ-

ɗɑəɚ əɑ ɍɧɗɚ, ɚɞɘɑɣɌɗɚɝɨ ɞɚɗɨɖɚ ɛɜɑɚɍɗɌɐɌ-

əɔɑ ɘɌɝɝɧ ɠɔɍɜɚɓɌ ɔ ɐɚɗɔ ɝɑɜɚɕ ɓɚəɧ ɘɔɚ-

ɖɌɜɐɌ ȷȲ Ɏ ɛɚɐɏɜɟɛɛɑ ɛɌɢɔɑəɞɚɎ ɝ ɝɚɣɑɞɌ-

əɔɑɘ Ȭȯ ɔ ȯȶȸȻ ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɏɜɟɛɛɚɕ 

ɛɌɢɔɑəɞɚɎ ɝ Ȭȯ (p <0.05) ɔ ɝɞɌɞɔɝɞɔɣɑɝɖɔ 

ɓəɌɣɔɘɚɑ ɍɚɗɨɤɑɑ ɖɚɗɔɣɑɝɞɎɚ ɝɑɏɘɑəɞɚɎ ɝ 

əɌɗɔɣɔɑɘ ɟɣɌɝɞɖɚɎ ɠɔɍɜɚɓɌ ɘɔɚɖɌɜɐɌ Ɏ 

ɏɜɟɛɛɑ ɛɌɢɔɑəɞɚɎ ɝ ȯȶȸȻ ɛɚ ɝɜɌɎəɑəɔɪ ɝ Ȭȯ 

(4.3Ñ3.3 Ɏ ɚɞɗɔɣɔɑ ɚɞ 2.3Ñ0.9, p <0.05) (ɜɔɝ. 

4). 

Ȼɜɔ  ɌəɌɗɔɓɑ  ȸȼȾ  Ɏɝɑɡ  Ɏɖɗɪɣɑəəɧɡ Ɏ  

 

ȼɔɝ. 3 (Fig. 3) 

ȼɔɝ. 3.      ȸȼȾ ɝɑɜɐɢɌ ɝ ɚɞɝɜɚɣɑəəɧɘ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ.  

Ȭ ð ɣɑɞɧɜɑɡɖɌɘɑɜəɌɫ ɛɜɚɑɖɢɔɫ; ȭ-ȱ ð ɖɚɜɚɞɖɌɫ ɚɝɨ. ȸȼȾ ɛɜɔ Ɍɘɔɗɚɔɐɚɓɑ ɝɑɜɐɢɌ. Ȱɔɠɠɟɓəɚɑ, ɜɌɝɛɜɚ-

ɝɞɜɌəɑəəɚɑ (Ɏɚ Ɏɝɑɡ ɝɑɏɘɑəɞɌɡ) əɌɖɚɛɗɑəɔɑ ɘɔɚɖɌɜɐɚɘ ȷȲ ɔ ɛɑɜɑɐəɑɕ ɝɞɑəɖɔ ɛɜɌɎɚɏɚ ɒɑɗɟɐɚɣɖɌ (ȻȲ). 

ɁɌɜɌɖɞɑɜ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ ɞɔɛɔɣɑə ɐɗɫ ɌɘɔɗɚɔɐɚɓɌ ɝɑɜɐɢɌ. ȺɣɌɏɔ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ (ɟɖɌɓɌəɧ ɝɞɜɑɗ-

ɖɌɘɔ) ɜɌɝɛɚɗɚɒɑəɧ ɔəɞɜɌɘɟɜɌɗɨəɚ ɔ ɝɟɍɩɛɔɖɌɜɐɔɌɗɨəɚ. 

Fig. 3.     Cardiac MRI with delayed contrast enhancement .  

A ð  four -chamber projection; ȭ-E ð short axis. Diffuse, widespread (in all segments) accumulation of LV myo-

cardium and ante rior wall of the right ventricle (RV). The pattern of the contrast enhancement is typical for 

cardiac amyloidosis. Areas of contrast enhancement (indicated by arrows) locate intramurally and subendocar-

dially.   
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ɔɝɝɗɑɐɚɎɌəɔɑ ɍɚɗɨəɧɡ ɎɧɫɎɗɑəɔɑ ɠɔɍɜɚɓɌ 

ɓɌɎɔɝɑɗɚ ɚɞ ɘɌɝɝɧ ɘɔɚɖɌɜɐɌ ȷȲ ð ɛɜɔ ɓəɌ-

ɣɑəɔɔ ɚɞ 89,3 ɏ/ɘ2 ɠɔɍɜɚɓ ɎɧɫɎɗɫɗɝɫ ɝ ɣɟɎ-

ɝɞɎɔɞɑɗɨəɚɝɞɨɪ 52,38% (95% Ȱȴ 48.14% ð 

56.63%) ɔ ɝɛɑɢɔɠɔɣəɚɝɞɨɪ 63,2% (95% Ȱȴ 

58.85% ð 67.47%) (ɓəɌɣɑəɔɑ ɛɗɚɥɌɐɔ ɛɚɐ 

ROC-ɖɜɔɎɚɕ ɝɚɝɞɌɎɗɫɑɞ 0.597, Ȱȴ 0.562 ð 

0.632), ɛɜɔ ɓəɌɣɑəɔɔ ɒɑ ɚɞ 131,2 ɏ/ɘ2 ɛɚɖɌ-

ɓɌɞɑɗɔ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɔ ɝɚɝɞɌɎɗɫɪɞ 23,81% 

(95% Ȱȴ 20,19% ð 27,43%), ɝɛɑɢɔɠɔɣəɚɝɞɔ 

96,5% (95% Ȱȴ 94,85% ð 98,14%) (ɓəɌɣɑəɔɑ 

ɛɗɚɥɌɐɔ ɛɚɐ ROC-ɖɜɔɎɚɕ ɝɚɝɞɌɎɗɫɑɞ 0,597, 

Ȱȴ 0,562 ð 0,632), ɣɞɚ ɫɎɗɫɑɞɝɫ ɝɞɌɞɔɝɞɔɣɑ-

ɝɖɔ ɓəɌɣɔɘɧɘ ɛɚɖɌɓɌɞɑɗɑɘ (p=0,003) (ɐɔɌ-

ɏɜɌɘɘɌ 2, ɜɔɝ. 4). 

ȷɚɖɌɗɔɓɌɢɔɫ ɟɣɌɝɞɖɚɎ ɠɔɍɜɚɓɌ ɟ ɛɌɢɔ-

ɑəɞɚɎ ɝ ȯȶȸȻ ɛɜɑɚɍɗɌɐɌɗɌ Ɏ ɘɑɝɞɌɡ ɝɚɑɐɔəɑ-

əɔɫ Ɏɚɗɚɖɚə ɛɜɌɎɚɏɚ ɔ ɗɑɎɚɏɚ ɒɑɗɟɐɚɣɖɚɎ Ɏ 

ɍɌɓɌɗɨəɧɡ ɔ ɝɜɑɐəɔɡ ɚɞɐɑɗɌɡ ɒɑɗɟɐɚɣɖɌ (2 ɔ 

3, 8 ɔ 9 ɝɑɏɘɑəɞɧ) (ɐɔɌɏɜɌɘɘɌ 3, ɜɔɝ. 5), ɓəɌ-

ɣɔɘɚɏɚ ɛɜɑɚɍɗɌɐɌəɔɫ əɌɖɚɛɗɑəɔɫ ɖɚəɞɜɌɝɞɌ 

Ɏ ɚɛɜɑɐɑɗɑəəɧɡ ɝɑɏɘɑəɞɌɡ ɘɔɚɖɌɜɐɌ ɟ ɛɌɢɔ-

ɑəɞɚɎ ɝ Ȭȯ ɔ ɛɚɜɚɖɌɘɔ ɖɗɌɛɌəɚɎ ɎɧɫɎɗɑəɚ əɑ 

ɍɧɗɚ. 

Ⱥɍɝɟɒɐɑəɔɑ. 

ȯɔɛɑɜɞɜɚɠɔɫ ɘɔɚɖɌɜɐɌ ȷȲ ɫɎɗɫɑɞɝɫ 

ɝɔɘɛɞɚɘɚɘ ɘəɚɏɔɡ ɓɌɍɚɗɑɎɌəɔɕ ɔ əɑ ɎɝɑɏɐɌ 

əɌ ɚɝəɚɎɌəɔɔ ɖɗɔəɔɖɚ-ɗɌɍɚɜɌɞɚɜəɧɡ ɐɌəəɧɡ 

ɔ ɐɌəəɧɡ ɘɑɞɚɐɚɎ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɟɐɌ-

ɑɞɝɫ ɐɚɝɞɚɎɑɜəɚ ɚɛɜɑɐɑɗɔɞɨ, ɖɌɖɚɕ ɔɘɑəəɚ 

ɛɌɞɚɗɚɏɔɣɑɝɖɔɕ ɛɜɚɢɑɝɝ ɫɎɗɫɑɞɝɫ ɑɑ ɛɜɔɣɔ-

əɚɕ, ɚɝɚɍɑəəɚ ɞɜɟɐəɚ ɛɜɚɎɚɐɔɞɨ ɐɔɠɠɑɜɑə-

ɢɔɌɗɨəɟɪ ɐɔɌɏəɚɝɞɔɖɟ Ȭȯ, ȯȶȸȻ. ȹɌɔɍɚɗɨ-

ɤɑɕ ɔəɠɚɜɘɌɞɔɎəɚɝɞɨɪ ɔ ɞɚɣəɚɝɞɨɪ ɝɜɑɐɔ 

ɘɑɞɚɐɚɎ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɚɍɗɌɐɌɑɞ ȸȼȾ 

ɝɑɜɐɢɌ ɝ ɚɞɝɜɚɣɑəəɧɘ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ. 

Ȯɚɓɘɚɒəɚɝɞɨ ɎɧɫɎɗɫɞɨ ɠɔɍɜɚɓ ɘɔɚɖɌɜɐɌ 

ɝɞɌɗɌ ɚɝəɚɎɌəɔɑɘ ɐɗɫ ɛɚɔɝɖɌ ɘɌɜɖɑɜɚɎ 

ɚɛɜɑɐɑɗɑəəɚɕ ɍɚɗɑɓəɔ ɔ ɛɜɚɎɑɐɑəɔɫ ɐɔɠɠɑ-

ɜɑəɢɔɌɗɨəɚɕ ɐɔɌɏəɚɝɞɔɖɔ [2 ð 5].  

ȸȼȾ ɛɚɓɎɚɗɫɑɞ ɞɚɣəɚ ɚɛɜɑɐɑɗɔɞɨ ɎɧɜɌ-

ɒɑəəɚɝɞɨ ɔ ɜɌɝɛɜɑɐɑɗɑəɔɑ ɏɔɛɑɜɞɜɚɠɔɔ, 

ɚɢɑəɔɞɨ ɠɟəɖɢɔɔ ɒɑɗɟɐɚɣɖɚɎ ɔ ɞɖɌəɑɎɟɪ 

ɡɌɜɌɖɞɑɜɔɝɞɔɖɟ ɘɔɚɖɌɜɐɌ. ȽɚɏɗɌɝəɚ ɜɌɓɗɔɣ-

əɧɘ ɔɝɝɗɑɐɚɎɌəɔɫɘ, ɐɌəəɧɑ, ɛɚɗɟɣɑəəɧɑ ɝ 

ɛɚɘɚɥɨɪ ȸȼȾ ɝɑɜɐɢɌ ɝ ɚɞɝɜɚɣɑəəɧɘ ɖɚə-

ɞɜɌɝɞɔɜɚɎɌəɔɑɘ, ɔɘɑɪɞ ɎɌɒəɚɑ ɓəɌɣɑəɔɑ Ɏ 

ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɩɞɔɚɗɚɏɔɔ 

ȯȷȲ ɔ ɘɚɏɟɞ ɛɚɘɚɣɨ Ɏ ɚɛɜɑɐɑɗɑəɔɔ ɛɜɚɏəɚɓɌ 

ɔ ɗɑɣɑəɔɫ. ȽɟɥɑɝɞɎɟɪɞ əɑɘəɚɏɚɣɔɝɗɑəəɧɑ 

ɜɌɍɚɞɧ, Ɏ ɖɚɞɚɜɧɡ ɛɜɚɎɚɐɔɞɝɫ ɝɜɌɎəɑəɔɑ 

ɚɝəɚɎəɧɡ ɓɌɍɚɗɑɎɌəɔɕ, ɛɜɔɎɚɐɫɥɔɡ ɖ ȯȷȲ 

[6 ð 10].  

Ȭȯ ɚɍɧɣəɚ ɛɜɚɫɎɗɫɑɞɝɫ ɖɚəɢɑəɞɜɔɣɑ-

ɝɖɚɕ ɏɔɛɑɜɞɜɚɠɔɑɕ, ɚɞɝɟɞɝɞɎɔɑɘ ɜɌɝɤɔɜɑ-

əɔɫ ɖɌɘɑɜ ɝɑɜɐɢɌ ɔ ɞɚɗɥɔəɚɕ ɝɞɑəɖɔ ȷȲ 

<15 ɘɘ. ȺɐəɌɖɚ ɚɞɗɔɣɔɞɨ Ȭȯ ɚɞ ȯȶȸȻ ɘɚɒɑɞ 

ɍɧɞɨ ɓɌɞɜɟɐəɔɞɑɗɨəɚ, ɑɝɗɔ ɞɚɗɥɔəɌ ɘɔɚɖɌɜ-

ɐɌ ȷȲ Ɏ ɐɔɌɝɞɚɗɟ ɛɜɑɎɧɤɌɑɞ 15 ɘɘ, ɛɚ-

ɝɖɚɗɨɖɟ Ȭȯ ɎɚɓəɔɖɌɑɞ Ɏ ɜɑɓɟɗɨɞɌɞɑ ɛɌɞɚɗɚɏɔ-

ɣɑɝɖɚɏɚ ɜɑɘɚɐɑɗɔɜɚɎɌəɔɫ, ɌəɌɗɚɏɔɣəɚɏɚ 

ȯȶȸȻ [11].  ȽɚɏɗɌɝəɚ ɔɝɝɗɑɐɚɎɌəɔɪ Petri 

 

ȼɔɝ. 4 (Fig. 4) ȼɔɝ. 5 (Fig. 5) 

ȼɔɝ. 4.    ȰɔɌɏɜɌɘɘɌ. 

ROC-ɖɜɔɎɌɫ ɛɚɖɌɓɌɞɑɗɑɕ ɔəɐɑɖɝɔɜɚɎɌəəɚɕ ɘɌɝɝɧ 

ɘɔɚɖɌɜɐɌ ȷȲ ɔ ɠɔɍɜɚɓɌ ɘɔɚɖɌɜɐɌ.   

Fig. 4.    Diagram . 

ROC-curve of indexed LV myocardial mass and myo-

cardial fibrosis indices.  

ȼɔɝ. 5.    ȰɔɌɏɜɌɘɘɌ. 

ɃɌɝɞɚɞɌ ɎɝɞɜɑɣɌɑɘɚɝɞɔ ɠɔɍɜɚɓɌ ɘɔɚɖɌɜɐɌ Ɏ ȷȲ ɛɚ 

ɝɑɏɘɑəɞɌɘ. 

Fig. 5.    Diagram . 

The incidence of myocardial fibrosis in the left ventri-

cle by segments.  
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Sipola ɔ ɝɚɌɎɞ. əɌɔɍɚɗɑɑ ɞɚɣəɧɘ ɛɚɖɌɓɌɞɑɗɑɘ 

ɐɗɫ ɎɧɫɎɗɑəɔɫ ɛɌɢɔɑəɞɚɎ ɝ ȯȶȸȻ ɝɜɑɐɔ ɛɌ-

ɢɔɑəɞɚɎ ɝ ȯȶȸȻ ɔ ɛɌɢɔɑəɞɌɘɔ ɝ ȯȷȲ Ɏɝɗɑɐ-

ɝɞɎɔɑ Ȭȯ ɍɧɗɌ ɘɌɖɝɔɘɌɗɨəɌɫ ɞɚɗɥɔəɌ ɝɞɑəɖɔ 

ȷȲ Ó17 ɘɘ, ɓəɌɣɔɘɧɡ ɜɌɓɗɔɣɔɕ ɔəɐɑɖɝɔɜɚ-

ɎɌəəɚɕ ɘɌɝɝɧ ɘɔɚɖɌɜɐɌ ȷȲ ɘɑɒɐɟ ɐɌəəɧɘɔ 

ɏɜɟɛɛɌɘɔ ɛɌɢɔɑəɞɚɎ ɎɧɫɎɗɑəɚ əɑ ɍɧɗɚ [9]. Ȯ 

əɌɤɑɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɛɜɔ ɌəɌɗɔɓɑ ɐɚɖɚə-

ɞɜɌɝɞəɧɡ ɔɓɚɍɜɌɒɑəɔɕ ɛɌɢɔɑəɞɧ ɜɌɓɗɔɣəɧɡ 

ɏɜɟɛɛ ɝɟɥɑɝɞɎɑəəɚ əɑ ɚɞɗɔɣɔɗɌɝɨ ɘɑɒɐɟ ɝɚ-

ɍɚɕ ɓɌ ɔɝɖɗɪɣɑəɔɑɘ ɛɌɢɔɑəɞɚɎ ɝ ȯȶȸȻ, ɟ 

ɖɚɞɚɜɧɡ ɚɞɘɑɣɌɗɚɝɨ ɍɚɗɑɑ ɎɧɜɌɒɑəəɚɑ ɟɎɑ-

ɗɔɣɑəɔɑ ɛɚɛɑɜɑɣəɚɏɚ ɜɌɓɘɑɜɌ ȷȻ, ɀȮ ȷȲ, 

ɝɚɚɞəɚɤɑəɔɑ ȸȲȻ ɔ ȳȽ ȷȲ, Ɍ ɞɌɖɒɑ ɘɑəɨ-

ɤɔɑ ɓəɌɣɑəɔɫ ȶȽȼ ȷȲ ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɛɌɢɔ-

ɑəɞɌɘɔ ɚɝɞɌɗɨəɧɡ ɏɜɟɛɛ ɔ ɛɌɢɔɑəɞɚɎ ɝ Ȭȯ, 

ɘɌɝɝɌ ɘɔɚɖɌɜɐɌ ɖɚɞɚɜɧɡ ɍɧɗɌ əɔɒɑ ɛɚ 

ɝɜɌɎəɑəɔɪ ɝ ɛɌɢɔɑəɞɌɘɔ ɐɜɟɏɔɡ ɏɜɟɛɛ. Ȼɜɔ 

ɐɚɝɞɔɒɑəɔɔ ɒɑ ɞɚɗɥɔəɧ ɘɔɚɖɌɜɐɌ 16,6 ɘɘ 

ɛɚ əɌɤɔɘ ɐɌəəɧɘ ɚɞɘɑɣɌɗɌɝɨ ɎɧɝɚɖɌɫ ɣɟɎ-

ɝɞɎɔɞɑɗɨəɚɝɞɨ ȸȼȾ ɖ ɐɔɌɏəɚɝɞɔɖɑ ȯȶȸȻ. 

ȿ ɛɌɢɔɑəɞɚɎ ɝ ɌɚɜɞɌɗɨəɧɘ ɝɞɑəɚɓɚɘ 

(ȬȽ), ɝɚɏɗɌɝəɚ ɐɌəəɧɘ Dweck M.R. ɔ ɝɚɌɎɞ. 

[12], ɌɝɔɘɘɑɞɜɔɣəɌɫ ȯȷȲ ɣɌɥɑ Ɏɝɑɏɚ əɌɍɗɪ-

ɐɌɗɌɝɨ Ɏ ɍɌɓɌɗɨəɚ-ɝɜɑɐəɑɕ ɣɌɝɞɔ ɛɑɜɑɏɚɜɚɐ-

ɖɔ ɝɚ ɝɜɑɐəɑɕ ɞɚɗɥɔəɚɕ 17 ɘɘ. ȾɌɖɔɘ ɚɍɜɌ-

ɓɚɘ, ȯȶȸȻ ɔ ɌɚɜɞɌɗɨəɧɕ ɝɞɑəɚɓ ɘɚɏɟɞ ɓəɌɣɔ-

ɞɑɗɨəɚ ɛɑɜɑɖɜɧɎɌɞɨɝɫ Ɏ ɘɚɜɠɚɗɚɏɔɣɑɝɖɔɡ 

ɚɢɑəɖɌɡ. ȻɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɔ ɖɔəɚ-ȸȼȾ 

ɝɑɜɐɢɌ ɛɚɓɎɚɗɫɪɞ ɛɚɗɟɣɔɞɨ ɖɗɪɣɑɎɟɪ ɔə-

ɠɚɜɘɌɢɔɪ Ɏ ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɕ ɐɔɌɏəɚɝɞɔ-

ɖɑ ȬȽ ɔ ȯȶȸȻ, ɞɌɖ ɖɌɖ ɛɚɓɎɚɗɫɪɞ ɎɔɓɟɌɗɔ-

ɓɔɜɚɎɌɞɨ ɝɔɝɞɚɗɔɣɑɝɖɟɪ ɝɞɜɟɪ ɞɟɜɍɟɗɑəɞəɚɏɚ 

ɛɚɞɚɖɌ ɣɑɜɑɓ ɌɚɜɞɌɗɨəɧɕ ɖɗɌɛɌə (Ȭȶ) ɝ 

ɟɘɑəɨɤɑəəɚɕ ɛɗɚɥɌɐɨɪ Ȭȶ ɛɜɔ ȬȽ. ȹɌɛɜɚ-

ɞɔɎ, ɟ ɛɌɢɔɑəɞɚɎ ɝ ȯȶȸȻ ɝɞɜɟɫ ɞɟɜɍɟɗɑəɞəɚ-

ɏɚ ɛɚɞɚɖɌ əɌɍɗɪɐɌɑɞɝɫ Ɏ ɝɟɍɌɚɜɞɌɗɨəɚɕ ɚɍɗɌ-

ɝɞɔ Ɏ ɜɑɓɟɗɨɞɌɞɑ ɟɞɚɗɥɑəɔɫ ɛɜɔɗɑɒɌɥɑɕ ɍɌ-

ɓɌɗɨəɚɕ ɛɑɜɑɐəɑ-ɛɑɜɑɏɚɜɚɐɚɣəɚɕ ɝɞɑəɖɔ ȷȲ. 

Ⱥɞɝɜɚɣɑəəɚɑ ɒɑ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑ ɘɑəɑɑ 

ɔəɠɚɜɘɌɞɔɎəɚ ɐɗɫ ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɕ ɐɔɌ-

ɏəɚɝɞɔɖɔ, ɛɚɝɖɚɗɨɖɟ ɚɣɌɏɚɎɚɑ ɚɞɝɜɚɣɑəəɚɑ 

əɌɖɚɛɗɑəɔɑ ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ ɫɎɗɫɑɞ-

ɝɫ ɣɌɝɞɚɕ əɌɡɚɐɖɚɕ ɟ ɛɌɢɔɑəɞɚɎ ɝ ȬȽ [12]. 

Ȼɜɔ ɐɔɌɏəɚɝɞɔɖɑ ɝɑɜɐɑɣəɚɏɚ Ɍɘɔɗɚɔɐɚ-

ɓɌ əɌ ɖɔəɚ-ȸȼȾ ɚɞɘɑɣɌɑɞɝɫ Ɍɝɔɘɘɑɞɜɔɣəɚɑ 

ɔɗɔ ɝɔɘɘɑɞɜɔɣəɚɑ ɟɞɚɗɥɑəɔɑ ɝɞɑəɖɔ ȷȲ ɛɜɔ 

ɚɞəɚɝɔɞɑɗɨəɚɘ ɌɛɔɖɌɗɨəɚɘ ɝɚɡɜɌəɑəɔɔ, ɔ 

ɘɚɒɑɞ ɝɚɛɜɚɎɚɒɐɌɞɨɝɫ ɟɞɚɗɥɑəɔɑɘ ɝɞɑəɖɔ 

ȻȲ ɔɗɔ ɛɜɑɐɝɑɜɐɔɫ [13].  

Ȯ ɔɝɝɗɑɐɚɎɌəɔɔ Giovanni Donato Aquaro 

ɔ ɝɚɌɎɞ. ɛɚɐɣɑɜɖɔɎɌɑɞɝɫ ɎɌɒəɌɫ ɜɚɗɨ ȸȼȾ 

ɐɗɫ ɗɟɣɤɑɕ ɡɌɜɌɖɞɑɜɔɝɞɔɖɔ ɞɔɛɌ ɔ ɎɧɜɌ-

ɒɑəəɚɝɞɔ ȯȷȲ, ɚɍəɌɜɟɒɑəəɚɕ ɛɜɔ ɩɡɚɖɌɜ-

ɐɔɚɏɜɌɠɔɔ ɔ ɛɜɑɐɛɚɗɌɏɌɑɘɚɕ əɌ ɉȶȯ. ȸȼȾ 

ɔɓɘɑəɔɗɌ ɛɜɑɐɛɚɗɚɒɑəɔɑ ɚ ɓɌɍɚɗɑɎɌəɔɔ, ɫɎ-

ɗɫɪɥɔɘɝɫ ɛɜɔɣɔəɚɕ ȯȷȲ ɛɚ ɐɌəəɧɘ, ɛɚɗɟ-

ɣɑəəɧɘ ɛɚ ɩɡɚɖɌɜɐɔɚɏɜɌɠɔɔ ɛɚɣɞɔ ɟ ɛɚɗɚ-

Ɏɔəɧ ɛɌɢɔɑəɞɚɎ ɝ ȯȷȲ. Ȯ ɛɚɐɏɜɟɛɛɑ ɛɌɢɔ-

ɑəɞɚɎ ɝ ɚɞɖɗɚəɑəɔɫɘɔ ɚɞ əɚɜɘɧ əɌ ɉȶȯ ȸȼȾ 

ɎɧɫɎɔɗɌ ȯȷȲ (ɚɝɚɍɑəəɚ ȯȶȸȻ) ɟ 80% ɛɌɢɔ-

ɑəɞɚɎ [14]. 

Ȼɚ ɐɌəəɧɘ ɔɝɝɗɑɐɚɎɌəɔɕ Minako 

Takeda ɔ ɝɚɌɎɞ. ɚɞɘɑɣɌɗɔɝɨ ɝɞɌɞɔɝɞɔɣɑɝɖɔ 

ɓəɌɣɔɘɧɑ ɜɌɓɗɔɣɔɫ Ɏ ɖɚɗɔɣɑɝɞɎɑ ɝɑɏɘɑəɞɚɎ ɝ 

əɌɗɔɣɔɑɘ ɠɔɍɜɚɓəɧɡ ɔɓɘɑəɑəɔɕ ɘɔɚɖɌɜɐɌ 

ȷȲ ɟ ɛɌɢɔɑəɞɚɎ ɝ Ɍɘɔɗɚɔɐɚɓɚɘ, ȯȶȸȻ ɔ Ȭȯ, 

ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɧɑ ɜɌɓɗɔɣɔɫ ɛɚ ɠɜɌɖ-

ɢɔɔ ɎɧɍɜɚɝɌ, ɔəɐɑɖɝɔɜɚɎɌəəɧɘ ȶȰȺ ɔ ȶȽȺ 

[6]. Ȼɚ ɐɌəəɧɘ Meng Jiang ɔ ɝɚɌɎɞ. ɞɌɖɒɑ 

ɚɞɘɑɣɌɗɔɝɨ ɝɟɥɑɝɞɎɑəəɧɑ ɜɌɓɗɔɣɔɫ Ɏ ɠɔɍ-

ɜɚɓəɧɡ ɔɓɘɑəɑəɔɫɡ ɘɔɚɖɌɜɐɌ ɔ ȶȰȺ ȷȲ ɟ 

ɛɌɢɔɑəɞɚɎ ɝ ȯȶȸȻ ɔ Ȭȯ [7]. Ⱦɑɘ əɑ ɘɑəɑɑ, ɛɚ 

ɐɌəəɧɘ ɐɜɟɏɔɡ ɔɝɝɗɑɐɚɎɌəɔɕ, ɡɚɞɫ ɛɜɔ 

ȯȶȸȻ ɟɣɌɝɞɖɔ ɚɞɝɜɚɣɑəəɚɏɚ ɖɚəɞɜɌɝɞɔɜɚɎɌ-

əɔɫ ɣɌɥɑ ɎɧɫɎɗɫɪɞɝɫ Ɏ ɘɑɝɞɌɡ ɝɚɑɐɔəɑəɔɫ 

ȸȲȻ ɝ ɛɑɜɑɐəɑɕ ɔ əɔɒəɑɕ ɝɞɑəɖɌɘɔ ȷȲ, 

ɚɞɝɜɚɣɑəəɚɑ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑ ɫɎɗɫɑɞɝɫ ɘɑ-

əɑɑ əɌɐɑɒəɧɘ ɘɑɞɚɐɚɘ ɐɔɌɏəɚɝɞɔɖɔ ɐɗɫ 

ɐɔɠɠɑɜɑəɢɔɌɢɔɔ Ȭȯ ɚɞ ȯȶȸȻ [8, 15]. 

ȾɌɖ ɒɑ, ɖɌɖ ɔ Ɏ ɜɌɍɚɞɌɡ Min Jae Cha ɔ 

ɝɚɌɎɞ., Puntmann VO ɔ ɝɚɌɎɞ., Rudolph A ɔ 

ɝɚɌɎɞ., ɜɑɓɟɗɨɞɌɞɧ əɌɤɑɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ əɑ 

ɛɚɓɎɚɗɫɪɞ ɏɚɎɚɜɔɞɨ ɚ Ɏɚɓɘɚɒəɚɝɞɔ ɐɔɠɠɑ-

ɜɑəɢɔɜɚɎɌɞɨ ɛɜɔɣɔəɟ ɏɔɛɑɜɞɜɚɠɔɔ ȷȲ ɛɚ 

ɡɌɜɌɖɞɑɜɟ ɝɞɜɟɖɞɟɜəɚɏɚ ɛɚɜɌɒɑəɔɫ ɘɔɚɖɌɜ-

ɐɌ [11, 15, 16]. Ȯ əɌɤɑɕ ɜɌɍɚɞɑ ɟ ɛɌɢɔɑəɞɚɎ ɝ 

Ȭȯ ɚɞɘɑɣɌɗɔɝɨ ɘɑəɨɤɔɑ ɓəɌɣɑəɔɫ ɘɌɝɝɧ ɔ 

ɐɚɗɔ ɠɔɍɜɚɓɌ ɔ ɝɑɜɚɕ ɓɚəɧ ɘɔɚɖɌɜɐɌ ȷȲ, 

ɚɐəɌɖɚ ɛɜɔ ɝɚɛɚɝɞɌɎɗɑəɔɔ ɛɌɢɔɑəɞɚɎ ɝɚ 

ɝɡɚɒɑɕ ɎɧɜɌɒɑəəɚɝɞɨɪ ɏɔɛɑɜɞɜɚɠɔɔ ȷȲ 

ɎɧɜɌɒɑəəɚɕ ɜɌɓəɔɢɧ əɑ ɚɞɘɑɣɌɗɚɝɨ, ɚɛɜɑɐɑ-

ɗɫɗɚɝɨ ɍɚɗɨɤɑɑ ɖɚɗɔɣɑɝɞɎɚ ɝɑɏɘɑəɞɚɎ ɝ əɌɗɔ-

ɣɔɑɘ ɟɣɌɝɞɖɚɎ ɠɔɍɜɚɓɌ ɘɔɚɖɌɜɐɌ Ɏ ɏɜɟɛɛɑ 

ɛɌɢɔɑəɞɚɎ ɝ ȯȶȸȻ ɛɚ ɝɜɌɎəɑəɔɪ ɝ Ȭȯ, Ɍ 

ɞɌɖɒɑ ɎɧɐɑɗɫɗɌɝɨ ɡɌɜɌɖɞɑɜəɌɫ ɗɚɖɌɗɔɓɌɢɔɫ 

ɟɣɌɝɞɖɚɎ ɠɔɍɜɚɓɌ ɟ ɛɌɢɔɑəɞɚɎ ɝ ȯȶȸȻ. ɉɞɔ 

ɜɑɓɟɗɨɞɌɞɧ ɞɌɖɒɑ ɝɚɏɗɌɝɟɪɞɝɫ ɝ ɐɌəəɧɘɔ, 

ɛɚɗɟɣɑəəɧɘɔ Jonathan C. L. Rodrigues ɔ ɝɚ-

ɌɎɞ. Ɏ ɔɝɝɗɑɐɚɎɌəɔɔ ɖɚɞɚɜɧɡ ɚɞɘɑɣɌɗɚɝɨ 

ɛɜɑɚɍɗɌɐɌəɔɑ ɓəɌɣɑəɔɕ ɔəɐɑɖɝɔɜɚɎɌəəɚɕ 

ɘɌɝɝɧ ɘɔɚɖɌɜɐɌ ȷȲ ɟ ɛɌɢɔɑəɞɚɎ ɝ Ȭȯ ɛɚ 

ɝɜɌɎəɑəɔɪ ɝ ɛɌɢɔɑəɞɌɘɔ ɝ ȯȶȸȻ, Ɍ ɞɌɖɒɑ 

ɍɚɗɑɑ ɜɌɝɛɜɚɝɞɜɌəɑəəɚɑ ɎɧɫɎɗɑəɔɑ ɠɔɍɜɚɓɌ 

ɘɔɚɖɌɜɐɌ Ɏ ɘɑɒɒɑɗɟɐɚɣɖɚɎɚɕ ɛɑɜɑɏɚɜɚɐɖɑ 

ɛɜɔ ȯȶȸȻ [8]. 

ȴɝɝɗɑɐɚɎɌəɔɑ ɝ ɖɚəɞɜɌɝɞəɧɘ ɟɝɔɗɑəɔ-

ɑɘ ɛɚɓɎɚɗɫɑɞ ɝ Ɏɧɝɚɖɚɕ ɝɞɑɛɑəɨɪ ɝɞɌɞɔɝɞɔ-

ɣɑɝɖɚɕ ɓəɌɣɔɘɚɝɞɔ ɚɛɜɑɐɑɗɔɞɨ ɛɌɢɔɑəɞɚɎ ɝ 

Ɍɘɔɗɚɔɐɚɓɚɘ ɓɌ ɝɣɑɞ ɡɌɜɌɖɞɑɜɌ əɌɖɚɛɗɑəɔɫ 

ɏɌɐɚɗɔəɔɫ, ɣɞɚ ɔɝɛɚɗɨɓɟɑɞɝɫ ɛɜɔ ɖɗɔəɔɣɑ-

ɝɖɚɘ Ɏɑɐɑəɔɔ ɍɚɗɨəɧɡ ɝ ɏɔɛɑɜɞɜɚɠɔɑɕ ɘɔɚ-

ɖɌɜɐɌ ȷȲ [6, 13]. 

ȳɌɖɗɪɣɑəɔɑ. 

Ȼɚɗɟɣɑəəɧɑ ɜɑɓɟɗɨɞɌɞɧ ɛɜɚɐɑɘɚəɝɞɜɔ-

ɜɚɎɌɗɔ, ɣɞɚ ɎɧɜɌɒɑəəɚɝɞɨ ɠɔɍɜɚɓəɧɡ ɔɓɘɑ-

əɑəɔɕ ɘɔɚɖɌɜɐɌ ȷȲ ɓɌɎɔɝɔɞ əɑ ɝɞɚɗɨɖɚ ɚɞ 

ɛɜɔɣɔəɧ, ɝɖɚɗɨɖɚ ɚɞ ɝɞɑɛɑəɔ ɏɔɛɑɜɞɜɚɠɔɔ.  
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Ȼɜɔ ɐɚɝɞɔɒɑəɔɔ ɞɚɗɥɔəɧ ɘɔɚɖɌɜɐɧ 

ȷȲ ɍɚɗɑɑ 18,7 ɘɘ ɝɟɥɑɝɞɎɑəəɧɡ ɜɌɓɗɔɣɔɕ Ɏ 

ɖɚɗɔɣɑɝɞɎɑəəɧɡ ɛɚɖɌɓɌɞɑɗɫɡ ɠɔɍɜɚɓɌ ɘɔɚ-

ɖɌɜɐɌ ɟ ɛɌɢɔɑəɞɚɎ ɜɌɓɗɔɣəɧɡ ɏɜɟɛɛ ɎɧɫɎɗɑ-

əɚ əɑ ɍɧɗɚ. ȱɐɔəɝɞɎɑəəɧɘɔ ɚɞɗɔɣɔɫɘɔ ɫɎɗɫ-

ɗɔɝɨ əɌɖɚɛɗɑəɔɑ ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ ɟ 

ɛɌɢɔɑəɞɚɎ ɝ ȯȶȸȻ ɛɜɑɔɘɟɥɑɝɞɎɑəəɚ Ɏɚ 2 ɔ 

3, 8 ɔ 9 ɝɑɏɘɑəɞɌɡ (Ɏ ɘɑɝɞɌɡ ɝɚɑɐɔəɑəɔɫ 

ȸȲȻ ɝ ɛɑɜɑɐəɑɕ ɔ əɔɒəɑɕ ɝɞɑəɖɌɘɔ ȷȲ) ɔ 

ɛɜɑɚɍɗɌɐɌəɔɑ ɖɚɗɔɣɑɝɞɎɌ ɝɑɏɘɑəɞɚɎ ɝ əɌɗɔ-

ɣɔɑɘ ɠɔɍɜɚɓɌ ɘɔɚɖɌɜɐɌ ɟ ɛɌɢɔɑəɞɚɎ ɝ ȯȶȸȻ 

ɛɚ ɝɜɌɎəɑəɔɪ ɝ Ȭȯ.  

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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ȯɜɚɘɚɎ Ȭ.ȴ.1, ȭɌɑɎ Ȭ.Ȭ.2, ɉɐɔɏɌɜɚɎɌ Ȱ.ȸ.3 
 

į - ɀȯȭȺȿ ȮȺ çȸɚɝɖɚɎɝɖɔɕ ɏɚɝɟɐɌɜɝɞɎɑəəɧɕ ɘɑɐɔɖɚ-ɝɞɚɘɌɞɚɗɚɏɔɣɑɝɖɔɕ ɟəɔɎɑɜɝɔɞɑɞ ɔɘɑəɔ Ȭ.ȴ. ȱɎɐɚɖɔɘɚɎɌè ȸȳ ȼɀ. ɏ. 

ȸɚɝɖɎɌ, ȼɚɝɝɔɫ. 

İ - ɀȯȭȺȿ ȰȻȺ çȼɚɝɝɔɕɝɖɌɫ ɘɑɐɔɢɔəɝɖɌɫ ɌɖɌɐɑɘɔɫ əɑɛɜɑɜɧɎəɚɏɚ ɛɜɚɠɑɝɝɔɚəɌɗɨəɚɏɚ ɚɍɜɌɓɚɎɌəɔɫè ȸȳ ȼɀ. ɏ. ȸɚɝɖɎɌ, 

ȼɚɝɝɔɫ. 

ı - ȶɗɔəɔɣɑɝɖɌɫ ɍɚɗɨəɔɢɌ ʈ2 ȬȺ ȯɜɟɛɛɧ ɖɚɘɛɌəɔɕ çȸȱȰȽȴè. ɏ. ȸɚɝɖɎɌ, ȼɚɝɝɔɫ. 

 

ɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. ȻɜɚɐɑɘɚəɝɞɜɔɜɚɎɌɞɨ Ɏɚɓɘɚɒəɚɝɞɔ ȸȼȾ Ɏ ɐɔɌɏəɚɝɞɔɖɑ ɜɑɐɖɚ 

ɎɝɞɜɑɣɌɪɥɑɕɝɫ ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɚɕ ɚɛɟɡɚɗɔ ɛɑɣɑəɔ ð ɗɑɕɚɘɔɚɘɧ əɌ ɚɝəɚɎɑ ɑɑ ɝɛɑɢɔ-

ɠɔɣɑɝɖɔɡ ɝɔɏəɌɗɨəɧɡ ȸȼ-ɡɌɜɌɖɞɑɜɔɝɞɔɖ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. Ȯ ɝɞɌɞɨɑ ɛɜɚɌəɌɗɔɓɔɜɚɎɌəɌ ɔɘɑɪɥɌɫɝɫ Ɏ ɝɎɚɍɚɐəɚɘ ɐɚɝɞɟɛɑ 

ɗɔɞɑɜɌɞɟɜɌ, ɛɚɝɎɫɥɑəəɌɫ ɡɌɜɌɖɞɑɜɔɝɞɔɖɑ ɔ Ɏɚɓɘɚɒəɚɝɞɫɘ ɐɔɌɏəɚɝɞɔɖɔ ɜɑɐɖɚɏɚ ɎɌ-

ɜɔɌəɞɌ ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɚɕ ɚɛɟɡɚɗɔ ɛɑɣɑəɔ ð ɗɑɕɚɘɔɚɘɧ. ȽɔɝɞɑɘɌɞɔɓɔɜɚɎɌəɧ Ɏɝɑ Ɏɚɓɘɚɒəɧɑ 

ɚɍɜɌɓɚɎɌəɔɫ Ɏ ɛɑɣɑəɔ, ɖɚɞɚɜɧɑ ɔɘɑɪɞ ɝəɔɒɑəəɧɕ ȸȼ-ɝɔɏəɌɗ əɌ T2-ɎɓɎɑɤɑəəɧɡ ɔɓɚɍɜɌɒɑəɔɫɡ 

(Ȯȴ). ȻɜɑɐɝɞɌɎɗɑəɚ ɖɗɔəɔɣɑɝɖɚɑ əɌɍɗɪɐɑəɔɑ ɍɚɗɨəɚɕ ȭ., 48 ɗɑɞ. Ȼɜɔ ɛɜɚɎɑɐɑəɔɔ ȿȳȴ ɚɜɏɌəɚɎ 

ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ ɍɧɗɚ ɚɍəɌɜɟɒɑəɚ ɏɔɛɚɩɡɚɏɑəəɚɑ ɛɚɐɖɌɛɝɟɗɨəɚɑ ɚɍɜɌɓɚɎɌəɔɑ Ɏ ɛɑɣɑəɔ. Ȼɜɔ 

ȶȾ ɚɜɏɌəɚɎ ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ ɚɍɜɌɓɚɎɌəɔɑ ɔɘɑɑɞ əɑɓəɌɣɔɞɑɗɨəɚ ɝəɔɒɑəəɟɪ ɛɗɚɞəɚɝɞɨ. ȭɧɗɚ 

Ɏɧɛɚɗəɑəɚ ȸȼȾ ɛɑɣɑəɔ ɝ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ. 

ȼɑɓɟɗɨɞɌɞɧ. Ȼɜɔ ȸȼȾ ɚɍɜɌɓɚɎɌəɔɑ ɔɘɑɗɚ ɣɑɞɖɔɑ ɜɚɎəɧɑ ɖɚəɞɟɜɧ, ɏɔɛɚɔəɞɑɝɔɎəɧɕ ȸȼ-

ɝɔɏəɌɗ əɌ Ⱦ2-Ȯȴ ɔ Ⱦ1-FS, əɑ ɚɏɜɌəɔɣɔɎɌɗɚ ɐɔɠɠɟɓɔɪ, ɛɜɔ ɛɜɚɎɑɐɑəɔɔ ɐɔəɌɘɔɣɑɝɖɚɏɚ ɖɚə-

ɞɜɌɝɞəɚɏɚ ɟɝɔɗɑəɔɫ ɟɘɑɜɑəəɚ ɛɜɚɏɜɑɝɝɔɎəɚ əɌɖɌɛɗɔɎɌɗɚ ɖɚəɞɜɌɝɞəɧɕ ɛɜɑɛɌɜɌɞ ɝ ɘɌɖɝɔɘɟɘɚɘ 

Ɏ ɚɞɝɜɚɣɑəəɟɪ ɠɌɓɟ. ȿɣɔɞɧɎɌɫ ɏɔɛɚɔəɞɑəɝɔɎəɚɝɞɨ ɎɧɫɎɗɑəəɚɏɚ ɚɍɜɌɓɚɎɌəɔɫ ɔ əɌ Ⱦ2-Ȯȴ ɔ əɌ 

Ⱦ1-FS, ɣɞɚ ɌəɌɗɚɏɔɣəɚ ɝɔɏəɌɗɟ ɛɚɛɑɜɑɣəɚɛɚɗɚɝɌɞɧɡ ɘɧɤɢ, Ɍ ɞɌɖɒɑ ɐɔəɌɘɔɖɟ əɌɖɚɛɗɑəɔɫ ɖɚə-

ɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ, ɍɧɗɚ ɎɧɝɖɌɓɌəɚ ɝɟɒɐɑəɔɑ ɚ əɌɗɔɣɔɔ ɗɑɕɚɘɔɚɘɧ ɛɑɣɑəɔ.  ȭɧɗɌ ɎɧɛɚɗəɑəɌ 

ɛɟəɖɢɔɚəəɌɫ ɍɔɚɛɝɔɫ ɎɧɫɎɗɑəəɚɏɚ ɚɍɜɌɓɚɎɌəɔɫ. ȸɚɜɠɚɗɚɏɔɣɑɝɖɚɑ ɔ ɔɘɘɟəɚɏɔɝɞɚɡɔɘɔɣɑɝɖɚɑ 

ɔɝɝɗɑɐɚɎɌəɔɑ ɝɎɔɐɑɞɑɗɨɝɞɎɚɎɌɗɚ ɚ ɗɑɕɚɘɔɚɘɑ. 

Ⱥɍɝɟɒɐɑəɔɑ. ȯɔɛɚɔəɞɑəɝɔɎəɚɝɞɨ ɚɍɜɌɓɚɎɌəɔɫ ɔ əɌ Ⱦ2-Ȯȴ, ɔ əɌ Ⱦ1-Ȯȴ, ɣɞɚ ɍɧɎɌɑɞ 

ɖɜɌɕəɑ ɜɑɐɖɚ ɛɜɔ Ɏɝɑɡ ɐɜɟɏɔɡ, ɍɚɗɑɑ ɣɌɝɞɚ ɎɝɞɜɑɣɌɪɥɔɡɝɫ, ɚɛɟɡɚɗɫɡ ɛɑɣɑəɔ, Ɍ ɞɌɖɒɑ ɌəɌɗɚɏɔɣ-

əɚɝɞɨ ȸȼ-ɝɔɏəɌɗɌ ɚɍɜɌɓɚɎɌəɔɫ ȸȼ-ɝɔɏəɌɗɟ ɘɧɤɢ, ɛɚɓɎɚɗɔɗɌ ɟɎɑɜɑəəɚ ɎɧɝɖɌɓɌɞɨɝɫ Ɏ ɛɚɗɨɓɟ 

ɗɑɕɚɘɔɚɘɧ. Ȱɜɟɏɔɑ ɚɣɌɏɚɎɧɑ ɛɌɞɚɗɚɏɔɣɑɝɖɔɑ ɝɞɜɟɖɞɟɜɧ Ɏ ɛɑɣɑəɔ, ɖɚɞɚɜɧɑ ɞɌɖ ɒɑ ɘɚɏɟɞ ɔɘɑɞɨ 

əɔɓɖɟɪ ɔəɞɑəɝɔɎəɚɝɞɨ ɝɔɏəɌɗɌ ɔ əɌ Ⱦ2-Ȯȴ, ɔ əɌ Ⱦ1-Ȯȴ ð ɏɑɘɌɞɚɘɧ, ɖɌɗɨɢɔəɌɞɧ, ɫɎɗɫɪɞɝɫ 

ɌɎɌɝɖɟɗɫɜəɧɘɔ ɚɍɜɌɓɚɎɌəɔɫɘɔ ɔ əɑ ɐɚɗɒəɧ ɔɓɘɑəɫɞɨ ȸȼ-ɝɔɏəɌɗ ɛɜɔ ɖɚəɞɜɌɝɞəɚɘ ɟɝɔɗɑəɔɔ. Ȯ 

ɛɚɗɨɓɟ ɚɛɟɡɚɗɑɎɚɏɚ ɡɌɜɌɖɞɑɜɌ ɚɍɜɌɓɚɎɌəɔɫ ɏɚɎɚɜɔɞ ɞɌɖɒɑ əɌɗɔɣɔɑ ɛɔɞɌɪɥɑɏɚ ɝɚɝɟɐɌ, ɎɧɫɎɗɫɑ-

ɘɚɏɚ ɛɜɔ ȿȳȴ Ɏ ɜɑɒɔɘɑ ɐɚɛɛɗɑɜɚɎɝɖɚɏɚ ɝɖɌəɔɜɚɎɌəɔɫ.  

ȳɌɖɗɪɣɑəɔɑ. ȸɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɌɫ ɞɚɘɚɏɜɌɠɔɫ ɛɚɓɎɚɗɫɑɞ ɟɝɞɌəɚɎɔɞɨ əɌɗɔɣɔɑ ɗɑɕɚɘɔ-

ɚɘɧ ɛɑɣɑəɔ əɌ ɚɝəɚɎɌəɔɔ əɔɓɖɚɕ ɔəɞɑəɝɔɎəɚɝɞɔ ȸȼ-ɝɔɏəɌɗɌ ɔ əɌ Ⱦ2-Ȯȴ, ɔ əɌ Ⱦ1-Ȯȴ, ɌəɌɗɚ-

ɏɔɣəɚ ɘɧɤɢɌɘ, ɔ ɛɚɐɞɎɑɜɒɐɑəɔɫ ɠɌɖɞɌ əɌɖɚɛɗɑəɔɫ ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ ɛɜɔ ɐɔəɌɘɔɣɑ-

ɝɖɚɘ ɖɚəɞɜɌɝɞəɚɘ ɟɝɔɗɑəɔɔ. 
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urpose.  To demonstrate the capabilities of MRI in the diagnosis of a rare benign liver tumor 

ð leiomyoma based on its specific signal characteristics.  

Material and methods.  The article analyzes the publicly available literature on the charac-

teristics and possibilities of diagnosing a rare variant of a benign liver tumor ð leiomyoma. 

All possible formations in the liver that have a reduced MR signal on T2 -weighted images are sys-

tematized. A clinic al observation of patient B., 48 years old, is presented. An abdominal ultrasound 

revealed a hypoechoic subcapsular mass. On CT scan of the abdominal organs, the formation has a 

slightly reduced density. An MRI of the liver was performed with contrast.  

Results.  On MRI, the formation had clear, even contours, a hypointense MR signal on T2 -WI 

and T1 -FS, did not limit diffusion, and moderately progressively accumulated a contrast agent with a 

maximum in the delayed phase during dynamic contrast enhancement. Ta king into account the hy-

pointensity of the detected formation both on T2 -WI and T1 -FS, which is similar to the signal of stri-

ated muscles, as well as the dynamics of the accumulation of the contrast agent, a judgment was 

made about the presence of liver le iomyoma. A needle biopsy of the identified lesion was performed. 

Morphological and immunohistochemical studies indicated leiomyoma.  

Discussion.  The hypointensity of formation on both T2 -WI and T1 -WI, which is extremely rare 

in all other, more common, liver  tumors, as well as the similarity of the MR signal of formation to the 

MR signal of the muscles, made it possible to speak confidently in favor of leiomyoma. Other focal 

pathological structures in the liver, which can also have a low signal intensity on b oth T2 -WI and T1 -

WI ð hematomas, calcifications, are avascular formations and should not change the MR signal with 

contrast enhancement. The presence of a feeding vessel, detected by ultrasound in the Doppler 

scanning mode, also speaks in favor of the tumo r nature of the formation.  

Conclusions.  Magnetic resonance imaging makes it possible to establish the presence of liver 

leiomyoma based on the low intensity of the MR signal on both T2 -WI and T1 -WI, similarly to mus-

cles, and confirmation of the fact of acc umulation of a contrast agent with dynamic contrast en-

hancement.  
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ɑɕɚɘɔɚɘɌ ð ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɚɑ 

ɏɗɌɐɖɚɘɧɤɑɣəɚɑ əɚɎɚɚɍɜɌɓɚɎɌəɔɑ 

ɘɑɓɑəɡɔɘɌɗɨəɚɏɚ ɛɜɚɔɝɡɚɒɐɑəɔɫ, 

ɖɚɞɚɜɚɑ ɚɍɧɣəɚ ɎɝɞɜɑɣɌɑɞɝɫ Ɏ ɘɚɣɑ-

ɛɚɗɚɎɚɕ ɝɔɝɞɑɘɑ ɔ ɒɑɗɟɐɚɣəɚ-

ɖɔɤɑɣəɚɘ ɞɜɌɖɞɑ, əɚ ɜɑɐɖɚ ɎɝɞɜɑɣɌɑɞɝɫ Ɏ ɛɑ-

ɣɑəɔ [1, 2]. ȮɛɑɜɎɧɑ ɝɗɟɣɌɕ ɛɑɜɎɔɣəɚɕ ɗɑɕɚ-

ɘɔɚɘɧ ɛɑɣɑəɔ (ȻȷȻ) ɍɧɗ ɚɛɔɝɌə ɟ 42-ɗɑɞəɑɕ 

ɒɑəɥɔəɧ R. Demel Ɏ 1926 ɏɚɐɟ [3]. Ȯ 2014 ɏ. 

A.O. Omiyale ɝ ɝɚɌɎɞ. ɛɜɚɎɑɗɔ ɤɔɜɚɖɔɕ ɗɔɞɑ-

ɜɌɞɟɜəɧɕ ɛɚɔɝɖ ɔ ɚɍəɌɜɟɒɔɗɔ ɞɚɗɨɖɚ 36 ɚɛɔ-

ɝɌəəɧɡ ɝɗɟɣɌɑɎ ɐɌəəɚɏɚ ɓɌɍɚɗɑɎɌəɔɫ [40]. Ƚ 

2015 ɏɚɐɌ ɛɚ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ ɘɧ əɌɤɗɔ ɑɥɑ 

ɣɑɞɧɜɑ ɛɟɍɗɔɖɌɢɔɔ ɚ ɝɗɟɣɌɫɡ ȻȷȻ [32, 41 - 

43].  

ȻɌɞɚɏɑəɑɓ ɗɑɕɚɘɔɚɘɧ ɛɑɣɑəɔ ɔɓɟɣɑə əɑ-

ɐɚɝɞɌɞɚɣəɚ ɡɚɜɚɤɚ. Ɂɚɞɫ ɍɧɗɚ ɎɧɝɖɌɓɌəɚ 

ɛɜɑɐɛɚɗɚɒɑəɔɑ, ɣɞɚ ȻȷȻ ɘɚɒɑɞ ɛɜɚɔɝɡɚɐɔɞɨ 

ɔɓ ɏɗɌɐɖɚɘɧɤɑɣəɧɡ ɖɗɑɞɚɖ ɛɑɣɑəɚɣəɧɡ ɝɚɝɟ-

ɐɚɎ ɔɗɔ ɒɑɗɣəɧɡ ɛɜɚɞɚɖɚɎ, ɩɞɚ əɑ ɍɧɗɚ ɐɚɖɌ-
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ɓɌəɚ Ɏ ɍɚɗɑɑ ɛɚɓɐəɔɡ ɔɝɝɗɑɐɚɎɌəɔɫɡ [4, 5]. Ȯ 

ɢɑɗɚɘ, ɚɛɟɡɚɗɔ ɏɗɌɐɖɚɕ ɘɟɝɖɟɗɌɞɟɜɧ ɎɝɞɜɑɣɌ-

ɪɞɝɫ ɝ ɍɚɗɨɤɑɕ ɣɌɝɞɚɞɚɕ ɝɜɑɐɔ ɛɌɢɔɑəɞɚɎ, 

ɔəɠɔɢɔɜɚɎɌəəɧɡ Ɏɔɜɟɝɚɘ ɔɘɘɟəɚɐɑɠɔɢɔɞɌ 

ɣɑɗɚɎɑɖɌ ɔ ɟ ɛɌɢɔɑəɞɚɎ ɛɚɝɗɑ ɞɜɌəɝɛɗɌəɞɌ-

ɢɔɔ, ɛɚɗɟɣɌɪɥɔɡ ɔɘɘɟəɚɝɟɛɜɑɝɝɔɎəɟɪ ɞɑɜɌ-

ɛɔɪ, Ɏ ɚɝəɚɎəɚɘ Ɏ ɝɚɣɑɞɌəɔɔ ɝ Ɏɔɜɟɝɚɘ 

ɉɛɤɞɑɕəɌ-ȭɌɜɜ [6 - 9]. ȺɐəɌɖɚ ȻȷȻ ɘɚɒɑɞ 

ɎɚɓəɔɖɌɞɨ ɔ ɟ ɓɐɚɜɚɎɧɡ ɛɌɢɔɑəɞɚɎ. ȾɌɖɔɘ ɚɍ-

ɜɌɓɚɘ, ɔɘɘɟəɚɝɟɛɜɑɝɝɔɫ əɑ ɛɚɗəɚɝɞɨɪ ɚɍɦɫɝ-

əɫɑɞ ɛɌɞɚɏɑəɑɓ ɩɞɚɏɚ ɓɌɍɚɗɑɎɌəɔɫ, ɖɚɞɚɜɚɑ 

ɚɝɞɌɑɞɝɫ ɝɗɚɒəɧɘ ɔ ɘəɚɏɚɠɌɖɞɚɜəɧɘ [2].  

ȻɑɜɎɔɣəɧɑ ɗɑɕɚɘɔɚɘɧ ɛɑɣɑəɔ ɍɧɗɔ ɓɌ-

ɜɑɏɔɝɞɜɔɜɚɎɌəɧ ɖɌɖ ɟ ɐɑɞɑɕ, ɞɌɖ ɔ ɟ Ɏɓɜɚɝɗɧɡ. 

Ƚɜɑɐəɔɕ ɎɚɓɜɌɝɞ ɎɚɓəɔɖəɚɎɑəɔɫ ɚɛɟɡɚɗɔ ɝɚ-

ɝɞɌɎɗɫɑɞ 43 ɏɚɐɌ (ɐɔɌɛɌɓɚə 4,6ð87 ɗɑɞ) [10]. 

ȽɚɚɍɥɌɗɚɝɨ, ɣɞɚ ɛɑɜɎɔɣəɧɑ ɗɑɕɚɘɔɚɘɧ ɛɑɣɑ-

əɔ ɣɌɥɑ ɎɚɓəɔɖɌɪɞ ɟ ɒɑəɥɔə [2, 11 - 13, 40], 

ɚɐəɌɖɚ ɚɍɓɚɜ 36 ɝɗɟɣɌɑɎ ɐɌəəɚɏɚ ɓɌɍɚɗɑɎɌəɔɫ 

ɐɑɘɚəɝɞɜɔɜɟɑɞ əɑɓəɌɣɔɞɑɗɨəɚɑ ɛɜɑɚɍɗɌɐɌəɔɑ 

ɒɑəɥɔə, əɌ ɔɡ ɐɚɗɪ ɛɜɔɡɚɐɔɞɝɫ 55,6% ɝɗɟɣɌ-

ɑɎ [40]. Luo et al. ɛɜɑɐɛɚɗɚɒɔɗɔ, ɣɞɚ əɌɍɗɪɐɌ-

ɑɘɚɑ ɛɜɑɚɍɗɌɐɌəɔɑ ɒɑəɥɔə ɘɚɒɑɞ ɍɧɞɨ ɣɌ-

ɝɞɔɣəɚ ɝɎɫɓɌəɚ ɝ ɌɖɞɔɎəɚɝɞɨɪ ɏɗɌɐɖɚɘɧɤɑɣ-

əɧɡ ɖɗɑɞɚɖ Ɏ ɒɑəɝɖɚɕ ɟɜɚɏɑəɔɞɌɗɨəɚɕ ɞɖɌəɔ 

ɛɜɔ ɖɌəɢɑɜɚɏɑəɑɓɑ [2]. Ⱥ əɌɝɗɑɐɝɞɎɑəəɚɕ 

ɛɜɑɐɜɌɝɛɚɗɚɒɑəəɚɝɞɔ əɑ ɝɚɚɍɥɌɗɚɝɨ. ȰɌəəɚɑ 

ɚɍɜɌɓɚɎɌəɔɑ ɎɝɞɜɑɣɌɑɞɝɫ ɖɌɖ Ɏ ɛɜɌɎɚɕ, ɞɌɖ ɔ 

Ɏ ɗɑɎɚɕ ɐɚɗɑ ɛɑɣɑəɔ ɚɐɔəɌɖɚɎɚ [14, 15].  

ȶɗɔəɔɣɑɝɖɌɫ ɖɌɜɞɔəɌ ɛɑɜɎɔɣəɚɕ ɗɑɕɚ-

ɘɔɚɘɧ ɛɑɣɑəɔ ɝɡɚɐəɌ ɝ ɐɜɟɏɔɘɔ əɚɎɚɚɍɜɌɓɚ-

ɎɌəɔɫɘɔ ɛɑɣɑəɔ. ȹɌɔɍɚɗɑɑ ɜɌɝɛɜɚɝɞɜɌəɑəəɧɘ 

ɖɗɔəɔɣɑɝɖɔɘ ɛɜɚɫɎɗɑəɔɑɘ ɫɎɗɫɑɞɝɫ ɍɚɗɨ Ɏ 

ɒɔɎɚɞɑ, ɩɛɔɏɌɝɞɜɌɗɨəɚɕ ɚɍɗɌɝɞɔ, əɌ ɖɚɞɚɜɟɪ 

ɛɜɔɡɚɐɔɞɝɫ 42,4% ɓɌɜɑɏɔɝɞɜɔɜɚɎɌəəɧɡ ɝɗɟɣɌ-

ɑɎ [1 - 5, 16 - 22]. 33.3% ɍɧɗɔ ɝɗɟɣɌɕəɚɕ 

əɌɡɚɐɖɚɕ, ɚɐɔə ɔɓ əɔɡ ɍɧɗ əɌɡɚɐɖɚɕ ɛɜɔ 

Ɍɟɞɚɛɝɔɔ [9, 15]. Ȱɜɟɏɔɑ ɖɗɔəɔɣɑɝɖɔɑ ɛɜɔɓəɌ-

ɖɔ ɎɖɗɪɣɌɪɞ: ɚɍɜɌɓɚɎɌəɔɑ Ɏ ɍɜɪɤəɚɕ ɛɚɗɚ-

ɝɞɔ [4, 6, 23 - 25], ɐɔɝɖɚɘɠɚɜɞ Ɏ ɒɔɎɚɞɑ [25], 

ɐɔɝɛɑɛɝɔɫ [26], əɌɜɟɤɑəɔɑ ɠɟəɖɢɔɔ ɛɑɣɑəɔ 

[12].  

Ʉɔɜɚɖɚɑ ɔɝɛɚɗɨɓɚɎɌəɔɑ ɘɑɞɚɐɚɎ ɎɔɓɟɌ-

ɗɔɓɌɢɔɔ ɛɜɔɎɑɗɚ ɖ ɍɚɗɑɑ ɣɌɝɞɚɘɟ ɎɧɫɎɗɑəɔɪ 

ɝɗɟɣɌɕəɧɡ ɚɛɟɡɚɗɑɕ ɛɑɣɑəɔ. Ȼɚɝɖɚɗɨɖɟ ɐɔɠ-

ɠɑɜɑəɢɔɌɗɨəɧɕ ɜɫɐ ɔəɢɔɐɑəɞɌɗɚɘ ɛɑɣɑəɔ 

ɣɜɑɓɎɧɣɌɕəɚ ɤɔɜɚɖ, ɜɑɐɖɔɑ ɚɛɟɡɚɗɔ ɚɝɞɌɪɞɝɫ 

ɐɔɌɏəɚɝɞɔɣɑɝɖɚɕ ɛɜɚɍɗɑɘɚɕ Ɏ ɍɚɗɨɤɔəɝɞɎɑ 

ɝɗɟɣɌɑɎ [27]. ȹɌ ȿȳȴ ȻȷȻ ð ɏɔɛɚɩɡɚɏɑəəɚɑ ɝɚ-

ɗɔɐəɚɑ ɚɍɜɌɓɚɎɌəɔɑ ɝ ɜɌɓɗɔɣəɚɕ ɝɞɑɛɑəɨɪ əɑ-

ɚɐəɚɜɚɐəɚɝɞɔ [26, 28]. Ȼɜɔ ȿȳȴ ɝ ɖɚəɞɜɌɝɞɔ-

ɜɚɎɌəɔɑɘ ɌɎɞɚɜɧ ɓɌɜɑɏɔɝɞɜɔɜɚɎɌɗɔ ɓɌɘɑɞəɚɑ 

ɛɑɜɔɠɑɜɔɣɑɝɖɚɑ ɟɝɔɗɑəɔɑ [16].  Ȼɜɔ ȶȾ ɝ ɖɚə-

ɞɜɌɝɞəɧɘ ɟɝɔɗɑəɔɑɘ ɗɑɕɚɘɔɚɘɌ ɛɑɣɑəɔ ɛɜɑɐ-

ɝɞɌɎɗɫɑɞ ɝɚɍɚɕ ɏɔɛɚɐɑəɝəɚɑ ɚɍɜɌɓɚɎɌəɔɑ ɝ Ɏɧ-

ɜɌɒɑəəɧɘ, Ɏ ɚɝəɚɎəɚɘ ɛɑɜɔɠɑɜɔɣɑɝɖɔɘ, ɟɝɔ-

ɗɑəɔɑɘ Ɏ ɌɜɞɑɜɔɌɗɨəɟɪ, ɛɚɜɞɌɗɨəɟɪ ɔ ɚɞɝɜɚ-

ɣɑəəɟɪ ɠɌɓɧ [28, 29]. ȹɌ ȸȼȾ, ɛɚ ɝɜɌɎəɑəɔɪ ɝ 

ɐɜɟɏɔɘɔ ɞɖɌəɫɘɔ ɚɜɏɌəɔɓɘɌ, ɖɌɖ ɏɗɌɐɖɔɑ, ɞɌɖ 

ɔ ɝɖɑɗɑɞəɧɑ ɘɧɤɢɧ ɔɘɑɪɞ əɔɓɖɔɕ ɝɔɏəɌɗ əɌ 

T2- ɎɓɎɑɤɑəəɧɡ ɔɓɚɍɜɌɒɑəɔɫɡ, ɍɗɌɏɚɐɌɜɫ 

ɩɠɠɑɖɞɌɘ ɟɖɚɜɚɣɑəɔɫ Ⱦ2 Ɏəɟɞɜɔɘɧɤɑɣəɚɏɚ 

ɌɖɞɔəɌ, ɘɔɚɓɔəɌ ɔ ɖɚɗɗɌɏɑəɌ  ɔ ɟɘɑəɨɤɑəɔɪ 

Ɏəɑɖɗɑɞɚɣəɚɕ ɒɔɐɖɚɝɞɔ [30, 31]. ȾɌɖɔɘ ɚɍɜɌ-

ɓɚɘ, ɘɚɒəɚ ɚɒɔɐɌɞɨ, ɣɞɚ ɗɑɕɚɘɔɚɘɌ ɛɑɣɑəɔ 

ɘɚɒɑɞ ɔɘɑɞɨ ɏɔɛɚɔəɞɑəɝɔɎəɧɕ ɝɔɏəɌɗ ɔ əɌ 

Ⱦ2-Ȯȴ ɔ əɌ Ⱦ1-Ȯȴ, ɣɞɚ ɫɎɗɫɑɞɝɫ ɜɑɐɖɔɘ ɐɗɫ 

ɚɣɌɏɚɎɧɡ ɚɍɜɌɓɚɎɌəɔɕ ɛɑɣɑəɔ. ȺɐəɌɖɚ ɞɌɖɔɘɔ 

ɡɌɜɌɖɞɑɜɔɝɞɔɖɌɘɔ ɘɚɏɟɞ ɚɍɗɌɐɌɞɨ ɔ əɑɖɚɞɚ-

ɜɧɑ ɐɜɟɏɔɑ ɛɚɜɌɒɑəɔɫ, Ɏ ɣɌɝɞəɚɝɞɔ ɚɞɗɚɒɑəɔɑ 

ɒɑɗɑɓɌ, ɖɌɗɨɢɔɫ ɔɗɔ ɘɑɐɔ, əɌɗɔɣɔɑ ɛɜɚɐɟɖɞɚɎ 

ɜɌɝɛɌɐɌ ɖɜɚɎɔ, ɖɚɌɏɟɗɫɢɔɚəəɧɕ əɑɖɜɚɓ ɔ ɐɜɟ-

ɏɔɑ ɝɚɝɞɚɫəɔɫ. Ⱥɞɘɑɣɑəɧ ɜɑɐɖɔɑ ɝɗɟɣɌɔ ɜɌɝ-

ɛɜɚɝɞɜɌəɑəəɧɡ ɚɛɟɡɚɗɑɕ ɛɑɣɑəɔ, ɔɘɑɪɥɔɡ 

ɞɌɖɔɑ ɒɑ ɡɌɜɌɖɞɑɜɔɝɞɔɖɔ ɝɔɏəɌɗɌ ð ɏɔɛɚɔə-

ɞɑəɝɔɎəɚɝɞɨ əɌ  Ⱦ2 ɔ Ⱦ1-Ȯȴ, Ɏ ɣɌɝɞəɚɝɞɔ: ɐɚɍ-

ɜɚɖɌɣɑɝɞɎɑəəɚɕ ɟɓɗɚɎɚɕ ɏɔɛɑɜɛɗɌɓɔɔ, ɏɑɛɌɞɚ-

ɢɑɗɗɪɗɫɜəɚɕ Ɍɐɑəɚɘɧ, ɏɑɛɌɞɚɢɑɗɗɪɗɫɜəɚɕ 

ɖɌɜɢɔəɚɘɧ, ɘɑɞɌɝɞɌɓɚɎ [33]. 

Ȯɧɛɚɗəɑəɔɑ ɐɔəɌɘɔɣɑɝɖɚɏɚ ɖɚəɞɜɌɝɞɔ-

ɜɚɎɌəɔɫ ɏɌɐɚɗɔəɔɕ-ɝɚɐɑɜɒɌɥɔɘɔ ɛɜɑɛɌɜɌɞɌ-

ɘɔ ɐɑɘɚəɝɞɜɔɜɟɑɞ ɛɜɚɏɜɑɝɝɔɎəɚɑ ɟɝɔɗɑəɔɑ 

ɗɑɕɚɘɔɚɘɧ ɛɑɣɑəɔ ɝ ɘɌɖɝɔɘɟɘɚɘ Ɏ ɚɞɝɜɚɣɑə-

əɟɪ ɠɌɓɟ [29, 34, 35]. Ȯ ɞɚ ɒɑ Ɏɜɑɘɫ ɖɚə-

ɞɜɌɝɞəɧɑ ɔɝɝɗɑɐɚɎɌəɔɫ Ɏ ɜɫɐɑ ɝɗɟɣɌɑɎ ɘɚɏɟɞ 

ɎɎɚɐɔɞɨ Ɏ ɓɌɍɗɟɒɐɑəɔɑ ɛɜɔ ɐɔɌɏəɚɝɞɔɖɑ ɗɑɕɚ-

ɘɔɚɘɧ. Ȯ ɣɌɝɞəɚɝɞɔ, Marin D, Catalano C, 

Rossi M. (2008) ɛɜɑɐɝɞɌɎɗɫɪɞ əɌɍɗɪɐɑəɔɑ 

ȻȷȮ, ɛɚɐɞɎɑɜɒɐɑəəɚɕ ɏɔɝɞɚɗɚɏɔɣɑɝɖɔɘ ɔɝɝɗɑ-

ɐɚɎɌəɔɑɘ, ɖɚɏɐɌ ɚɞɝɟɞɝɞɎɔɑ ɓɌɐɑɜɒɖɔ ɖɚə-

ɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ ɓɌɝɞɌɎɔɗɚ ɔɡ ɟɝɞɌəɚɎɔɞɨ 

ɓɗɚɖɌɣɑɝɞɎɑəəɚɑ ɛɚɜɌɒɑəɔɑ ɛɑɣɑəɔ. ɉɞɚɞ Ɏɧ-

Ɏɚɐ ɝɚɏɗɌɝɟɑɞɝɫ ɝ ɍɚɗɑɑ ɜɌəəɔɘɔ ɝɚɚɍɥɑəɔɫɘɔ 

Ɏ ɗɔɞɑɜɌɞɟɜɑ, ɖɚɞɚɜɧɑ ɛɜɚɐɑɘɚəɝɞɜɔɜɚɎɌɗɔ 

əɑɚɐəɚɓəɌɣəɧɕ ɡɌɜɌɖɞɑɜ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ 

ɗɑɕɚɘɔɚɘɧ ɛɑɣɑəɔ [26, 35]. 

ȷɑɕɚɘɔɚɘɌ ɘɚɒɑɞ ɛɚɐɎɑɜɏɌɞɨɝɫ ɜɌɓɗɔɣ-

əɧɘ ɞɔɛɌɘ ɐɑɏɑəɑɜɌɢɔɔ, ɎɖɗɪɣɌɫ ɏɔɌɗɔəɚ-

Ɏɟɪ, ɘɔɖɝɚɔɐəɟɪ ɔ ɖɔɝɞɚɓəɟɪ ɐɑɏɑəɑɜɌɢɔɪ, Ɍ 

ɞɌɖɒɑ ɐɔɝɞɜɚɠɔɣɑɝɖɟɪ ɖɌɗɨɢɔɠɔɖɌɢɔɪ [39]. 

ȸɔɖɝɚɔɐəɧɑ ɗɑɕɚɘɔɚɘɧ ɛɜɑɐɝɞɌɎɗɫɪɞ ɝɚɍɚɕ 

ɛɚɐɞɔɛ ɐɑɏɑəɑɜɌɞɔɎəɚɕ ɗɑɕɚɘɔɚɘɧ, ɝɚɐɑɜɒɌ-

ɥɑɕ ɚɍɔɗɨəɧɕ ɖɗɑɞɚɣəɧɕ ɘɌɞɑɜɔɌɗ, ɍɚɏɌɞɧɕ 

ɖɔɝɗɧɘ ɘɟɢɔəɚɘ [37], ɖɚɞɚɜɧɕ ɘɚɒɑɞ ɍɧɞɨ 

ɝɗɑɐɝɞɎɔɑɘ ɖɗɑɞɚɣəɚɕ ɐɑɏɑəɑɜɌɢɔɔ ɔɗɔ ɌɖɞɔɎ-

əɚɕ ɝɑɖɜɑɢɔɔ ɚɛɟɡɚɗɑɎɧɘɔ ɖɗɑɞɖɌɘɔ [38]. 

ȭɚɗɨɤɔəɝɞɎɚ ɌɎɞɚɜɚɎ ɛɜɔɡɚɐɫɞ ɖ ɘəɑ-

əɔɪ, ɣɞɚ ɘɑɞɚɐɧ ɎɔɓɟɌɗɔɓɌɢɔɔ əɑ ɛɚɓɎɚɗɫɪɞ 

ɟɝɞɌəɚɎɔɞɨ əɚɓɚɗɚɏɔɣɑɝɖɟɪ ɠɚɜɘɟ ɎɧɫɎɗɑə-

əɧɡ ɔɓɘɑəɑəɔɕ ɛɑɣɑəɔ, ɛɚɩɞɚɘɟ ɚɖɚəɣɌɞɑɗɨ-

əɧɕ ɐɔɌɏəɚɓ Ɏ ɖɚəɑɣəɚɘ ɝɣɑɞɑ ɟɝɞɌəɌɎɗɔɎɌɑɞ-

ɝɫ ɛɚɝɗɑ ɏɔɝɞɚɗɚɏɔɣɑɝɖɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ. 

ȻɜɌɖɞɔɣɑɝɖɔ Ɏɚ Ɏɝɑɡ ɛɜɑɐɝɞɌɎɗɑəəɧɡ əɌɍɗɪ-

ɐɑəɔɫɡ ȻȷȻ ɠɌɖɞ ɑɑ ɚɍəɌɜɟɒɑəɔɫ ɍɧɗ ɟɝɞɌ-

əɚɎɗɑə əɌ ɚɝəɚɎɌəɔɔ ɘɚɜɠɚɗɚɏɔɣɑɝɖɚɏɚ ɔɝ-

ɝɗɑɐɚɎɌəɔɫ ɚɛɑɜɌɢɔɚəəɚɏɚ ɘɌɞɑɜɔɌɗɌ. ȹɌ ɝɑ-

ɏɚɐəɫɤəɔɕ ɐɑəɨ H.T.Sousa ɝ ɝɚɌɎɞ. 2009 ɝɚ-

ɚɍɥɔɗɔ ɞɚɗɨɖɚ ɚɍ ɚɐəɚɘ ɟɝɛɑɤəɚɘ ɛɜɑɐɚɛɑ-

ɜɌɢɔɚəəɚɘ ɐɔɌɏəɚɓɑ ȻȷȻ. Ȼɜɔ ɩɞɚɘ ɎəɌɣɌɗɑ 

ɐɔɌɏəɚɝɞɔɣɑɝɖɌɫ ɛɜɚɢɑɐɟɜɌ ð ɞɚəɖɚɔɏɚɗɨəɌɫ 
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ɌɝɛɔɜɌɢɔɚəəɌɫ ɛɟəɖɢɔɫ ɛɚɐ ɖɚəɞɜɚɗɑɘ ȿȳȴ 

əɑ ɟɎɑəɣɌɗɌɝɨ ɟɝɛɑɡɚɘ ð ɍɧɗɚ ɛɚɗɟɣɑəɚ əɑɐɚ-

ɝɞɌɞɚɣəɚɑ ɖɚɗɔɣɑɝɞɎɚ ɘɌɞɑɜɔɌɗɌ. Ȯɛɚɝɗɑɐ-

ɝɞɎɔɔ, ɔɘ ɟɐɌɗɚɝɨ ɐɚɍɔɞɨɝɫ ɛɜɑɐɚɛɑɜɌɢɔɚəəɚɕ 

ɐɔɌɏəɚɝɞɔɖɔ ɗɑɕɚɘɔɚɘɧ ɛɑɣɑəɔ ɝ ɛɚɘɚɥɨɪ 

ɞɜɑɛɌə-ɍɔɚɛɝɔɔ [26]. ȹɌɍɗɪɐɑəɔɕ, Ɏ ɖɚɞɚɜɧɡ 

ȻȷȻ ɍɧɗɌ ɟɝɞɌəɚɎɗɑəɌ əɌ ɚɝəɚɎɌəɔɫ əɑɔəɎɌ-

ɓɔɎəɧɡ ɗɟɣɑɎɧɡ ɔɝɝɗɑɐɚɎɌəɔɕ, Ɏ ɐɚɝɞɟɛəɚɕ 

ɗɔɞɑɜɌɞɟɜɑ ɘɧ əɑ ɚɍəɌɜɟɒɔɗɔ. 

ȶɗɔəɔɣɑɝɖɚɑ əɌɍɗɪɐɑəɔɑ. 

ȸɧ ɛɜɑɐɝɞɌɎɗɫɑɘ ɝɗɟɣɌɕ ɐɚɚɛɑɜɌɢɔɚə-

əɚɕ ɐɔɌɏəɚɝɞɔɖɔ ȻȷȻ əɌ ɚɝəɚɎɌəɔɔ ɐɌəəɧɡ 

ȸȼȾ. 

ȭɚɗɨəɌɫ ȭ., 48 ɗɑɞ. Ȼɜɔ ɛɜɚɎɑɐɑəɔɔ 

ɛɜɚɠɔɗɌɖɞɔɣɑɝɖɚɏɚ ȿȳȴ ɚɜɏɌəɚɎ ɍɜɪɤəɚɕ 

ɛɚɗɚɝɞɔ 28.08.2020 ɏ. Ɏ 7 ɝɑɏɘɑəɞɑ ɛɑɣɑəɔ ɍɧ-

ɗɚ ɚɍəɌɜɟɒɑəɚ ɏɔɛɚɩɡɚɏɑəəɚɑ ɛɚɐɖɌɛɝɟɗɨəɚɑ 

ɚɍɜɌɓɚɎɌəɔɑ ɜɌɓɘɑɜɌɘɔ 38 ɡ 28 ɘɘ ɝ ɛɔɞɌɪ-

ɥɔɘ ɝɚɝɟɐɚɘ (ɜɔɝ. 1).  

ȳɌɖɗɪɣɑəɔɑ: ɛɌɞɚɗɚɏɔɣɑɝɖɚɑ ɚɍɜɌɓɚɎɌ-

əɔɑ ɛɜɌɎɚɕ ɐɚɗɔ ɛɑɣɑəɔ. Ȱɗɫ ɟɞɚɣəɑəɔɫ ɡɌ-

ɜɌɖɞɑɜɌ ɚɍɜɌɓɚɎɌəɔɫ ɜɑɖɚɘɑəɐɟɑɞɝɫ ȶȾ ɚɜɏɌ-

əɚɎ ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ ɝ ɎəɟɞɜɔɎɑəəɧɘ ɖɚə-

ɞɜɌɝɞɔɜɚɎɌəɔɑɘ.  

ȹɌ ɛɜɔɑɘɑ ɟ ɏɌɝɞɜɚɩəɞɑɜɚɗɚɏɌ 1.10.2020 

ɏ. ɍɚɗɨəɌɫ ɛɜɑɐɦɫɎɗɫɗɌ ɒɌɗɚɍɧ əɌ ɞɫɒɑɝɞɨ Ɏ 

ɒɔɎɚɞɑ, ɐɔɝɖɚɘɠɚɜɞ, ɚɞɜɧɒɖɟ, ɘɑɞɑɚɜɔɓɘ, 

ɏɚɜɑɣɨ Ɏɚ ɜɞɟ. Ȼɜɔ ɚɝɘɚɞɜɑ ɍɚɗɨəɚɕ ɛɌɞɚɗɚɏɔ-

ɣɑɝɖɔɡ ɔɓɘɑəɑəɔɕ əɑ ɎɧɫɎɗɑəɚ. Ȼɑɣɑəɨ ɟ ɖɜɌɫ 

ɜɑɍɑɜəɚɕ ɐɟɏɔ, ɛɗɚɞəɚ-ɩɗɌɝɞɔɣəɚɕ ɖɚəɝɔɝɞɑə-

ɢɔɔ. Ȱɗɫ ɟɞɚɣəɑəɔɫ ɡɌɜɌɖɞɑɜɌ ɎɧɫɎɗɑəəɚɏɚ 

ɛɜɔ ȿȳȴ ɚɍɜɌɓɚɎɌəɔɫ ɛɌɢɔɑəɞɖɌ əɌɛɜɌɎɗɑəɌ 

əɌ ȶȾ ɚɜɏɌəɚɎ ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ. Ȼɜɔ ɔɝɝɗɑ-

ɐɚɎɌəɔɔ 10.10.2021 ɏ. Ɏ S7 ɛɜɌɎɚɕ ɐɚɗɔ ɛɑɣɑ-

əɔ ɚɛɜɑɐɑɗɫɑɞɝɫ ɛɚɐɖɌɛɝɟɗɨəɚɑ ɚɍɜɌɓɚɎɌəɔɑ, 

əɑɓəɌɣɔɞɑɗɨəɚ ɝəɔɒɑəəɚɕ, ɛɚ ɝɜɌɎəɑəɔɪ ɝ 

ɚɝɞɌɗɨəɚɕ ɛɌɜɑəɡɔɘɚɕ ɛɑɣɑəɔ, ɛɗɚɞəɚɝɞɨɪ, ɝ 

ɣɑɞɖɔɘɔ ɜɚɎəɧɘɔ ɏɜɌəɔɢɌɘɔ, əɑɓəɌɣɔɞɑɗɨəɚ 

ɐɑɠɚɜɘɔɜɟɪɥɑɑ ɖɚəɞɟɜ ɛɑɣɑəɔ (ɜɔɝ. 2). ȳɌ-

ɖɗɪɣɑəɔɑ: ɚɍɜɌɓɚɎɌəɔɑ S7 ɛɑɣɑəɔ. ȮɚɓɘɚɒəɌ 

ɠɚɖɌɗɨəɌɫ ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɌɫ ɏɔɛɑɜɛɗɌɓɔɫ.  

ȴɓ-ɓɌ əɌɗɔɣɔɫ Ɏ ɌəɌɘəɑɓɑ Ɍɗɗɑɜɏɔɣɑɝɖɚɕ 

ɜɑɌɖɢɔɔ əɌ əɌɖɚɒəɚɑ əɌəɑɝɑəɔɑ ɕɚɐɌ Ɏəɟɞɜɔ-

Ɏɑəəɚɑ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑ əɑ Ɏɧɛɚɗəɫɗɚɝɨ. Ȱɗɫ 

ɟɞɚɣəɑəɔɫ ɡɌɜɌɖɞɑɜɌ ɚɍɜɌɓɚɎɌəɔɫ ɛɌɢɔɑəɞɖɌ 

əɌɛɜɌɎɗɑəɌ əɌ ȸȼȾ ɛɑɣɑəɔ ɝ ɖɚəɞɜɌɝɞɔɜɚɎɌ-

əɔɑɘ. 

Ȼɜɔ ɛɜɚɎɑɐɑəɔɔ ȸȼȾ 12.10.21 Ɏ S7 ɛɜɌ-

Ɏɚɕ ɐɚɗɔ ɛɑɣɑəɔ ɚɛɜɑɐɑɗɫɑɞɝɫ ɚɍɜɌɓɚɎɌəɔɑ ɝ 

ɣɑɞɖɔɘɔ ɜɚɎəɧɘɔ ɖɚəɞɟɜɌɘɔ, ɏɔɛɚɔəɞɑɝɔɎəɚ-

ɏɚ ȸȼ-ɝɔɏəɌɗɌ əɌ Ⱦ2-Ȯȴ ɔ Ⱦ1-FS ɍɑɓ ɚɏɜɌəɔɣɑ-

əɔɫ ɐɔɠɠɟɓɔɔ, ɜɌɓɘɑɜɌɘɔ 33ɡ30ɡ27 ɘɘ.  Ⱥɍ-

ɜɌɓɚɎɌəɔɑ ɜɌɝɛɚɗɌɏɌɑɞɝɫ ɝɟɍɖɌɛɝɟɗɫɜəɚ, əɑ-

ɓəɌɣɔɞɑɗɨəɚ ɐɑɠɚɜɘɔɜɟɑɞ ɖɚəɞɟɜ Ɏ Ɏɔɐɑ Ɏɧ-

ɍɟɡɌəɔɫ. Ȼɜɔ ɛɜɚɎɑɐɑəɔɔ ɐɔəɌɘɔɣɑɝɖɚɏɚ ɖɚə-

ɞɜɌɝɞəɚɏɚ ɟɝɔɗɑəɔɫ ɚɍɜɌɓɚɎɌəɔɑ ɟɘɑɜɑəəɚ 

ɛɜɚɏɜɑɝɝɔɎəɚ əɌɖɌɛɗɔɎɌɑɞ ɖɚəɞɜɌɝɞəɧɕ ɛɜɑ-

ɛɌɜɌɞ ɝ ɘɌɖɝɔɘɟɘɚɘ Ɏ ɚɞɝɜɚɣɑəəɟɪ ɠɌɓɟ. 

ȿɣɔɞɧɎɌɫ ɏɔɛɚɔəɞɑəɝɔɎəɚɝɞɨ ɎɧɫɎɗɑəəɚɏɚ 

ɚɍɜɌɓɚɎɌəɔɫ ɔ əɌ Ⱦ2-Ȯȴ, ɔ əɌ Ⱦ1-FS, ɣɞɚ ɌəɌ-

ɗɚɏɔɣəɚ ɝɔɏəɌɗɟ ɛɚɛɑɜɑɣəɚɛɚɗɚɝɌɞɧɡ ɘɧɤɢ, Ɍ 

ɞɌɖɒɑ ɐɔəɌɘɔɖɟ əɌɖɚɛɗɑəɔɫ ɖɚəɞɜɌɝɞəɚɏɚ 

 

ȼɔɝ. 1 Ɍ (Fig. 1 Ɍ) 

 

ȼɔɝ. 1 ɍ (Fig. 1 b) 

ȼɔɝ. 1.      ȿɗɨɞɜɌɓɎɟɖɚɎɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ.  

Ɍ ð  ȯɔɛɚɩɡɚɏɑəəɚɑ, əɑɝɖɚɗɨɖɚ əɑɚɐəɚɜɚɐəɚɑ, ɚɍɜɌɓɚɎɌəɔɑ Ɏ S7 ɛɜɌɎɚɕ ɐɚɗɔ ɛɑɣɑəɔ ɝəɔɒɑəəɚɕ ɓɎɟɖɚɛɜɚ-

Ɏɚɐɔɘɚɝɞɔ (ɝɞɜɑɗɖɌ). ɍ ð ȺɞɣɑɞɗɔɎɚ ɛɜɚɝɗɑɒɔɎɌɑɞɝɫ ɛɔɞɌɪɥɔɕ ɌɜɞɑɜɔɌɗɨəɧɕ ɝɚɝɟɐ (ɝɞɜɑɗɖɌ).  

Fig. 1.   Ultrasound examination.  

Ɍ ð hypoechoic and a little heterogeneous lesion in the S7 of the liver with reduc ed sound conduction (arrow).  

b ð the feeding arterial vessel is clearly seen (arrow).  
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ɛɜɑɛɌɜɌɞɌ, ɍɧɗɚ ɐɌəɚ ɓɌɖɗɪɣɑəɔɑ: ȺɍɜɌɓɚɎɌ-

əɔɑ Ɏ S7 ɛɑɣɑəɔ, Ɏɑɜɚɫɞəɑɑ, ɗɑɕɚɘɔɚɘɌ.  

18.08.2021 ɏ. Ɏ ȯȶȭ ɔɘ. Ƚ.Ȼ. ȭɚɞɖɔəɌ 

Ȱȳȸ ɍɧɗɌ ɛɜɚɔɓɎɑɐɑəɌ ɛɟəɖɢɔɚəəɌɫ ɍɔɚɛɝɔɫ 

ɎɧɫɎɗɑəəɚɏɚ ɚɍɜɌɓɚɎɌəɔɫ ɛɑɣɑəɔ. Ȼɜɚɞɚɖɚɗ 

ɛɜɔɒɔɓəɑəəɚɏɚ ɛɌɞɚɗɚɏɚ-ɌəɌɞɚɘɔɣɑɝɖɚɏɚ ɔɝ-

ɝɗɑɐɚɎɌəɔɫ ɍɔɚɛɝɔɕəɚɏɚ ɘɌɞɑɜɔɌɗɌ ɚɞ 

26.08.2021 ɏ. ð Ɏ ɍɔɚɛɞɌɞɑ ɠɜɌɏɘɑəɞ ɘɑɓɑəɡɔ-

ɘɌɗɨəɚɕ Ɏɑɜɑɞɑəɚɖɗɑɞɚɣəɚɕ ɚɛɟɡɚɗɔ. Ȼɜɚɞɚɖɚɗ 

ɔɘɘɟəɚɏɔɝɞɚɡɔɘɔɣɑɝɖɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɚɞ 

26.08.2021 ɏ. ð ȴɘɘɟəɚɠɑəɚɞɔɛ ɚɛɟɡɚɗɑɎɧɡ 

ɖɗɑɞɚɖ: SMA + (ɐɔɠɠɟɓəɚ)/DOG1 -/S100 -

/CD34 ð (ɛɜɔ ɛɚɓɔɞɔɎɚɘ Ɏəɟɞɜɑəəɑɘ ɖɚəɞɜɚ-

ɗɑ). ȴəɐɑɖɝ ɛɜɚɗɔɠɑɜɌɞɔɎɚɕ ɌɖɞɔɎəɚɝɞɔ ɝ 

Ki67 -1%. ȳɌɖɗɪɣɑəɔɑ: ɘɚɜɠɚɗɚɏɔɣɑɝɖɌɫ ɖɌɜ-

ɞɔəɌ ɔ ɔɘɘɟəɚɠɑəɚɞɔɛ ɗɑɕɚɘɔɚɘɧ. 

Ⱥɍɝɟɒɐɑəɔɑ. 

ȰɌəəɚɑ əɌɍɗɪɐɑəɔɑ ɐɑɘɚəɝɞɜɔɜɟɑɞ ɝɗɟ-

ɣɌɕ ɜɑɐɖɚɕ ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɚɕ ɚɛɟɡɚɗɔ ɛɑɣɑ-

əɔ, Ɏ ɐɔɌɏəɚɝɞɔɖɑ ɖɚɞɚɜɚɏɚ ɫɎəɧɑ ɛɜɑɔɘɟɥɑ-

ɝɞɎɌ ɔɘɑɑɞ ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɌɫ ɞɚɘɚɏɜɌ-

ɠɔɫ. ȻɜɚɎɑɐɑəəɚɑ ɍɚɗɨəɚɕ ȿȳȴ ɔ ɍɑɝɖɚə-

ɞɜɌɝɞəɚɑ ȶȾ-ɔɝɝɗɑɐɚɎɌəɔɑ ɛɚɓɎɚɗɔɗɔ ɟɝɞɌəɚ-

Ɏɔɞɨ ɠɌɖɞ əɌɗɔɣɔɫ ɚɛɟɡɚɗɑɎɚɏɚ ɚɍɜɌɓɚɎɌəɔɫ 

ɛɑɣɑəɔ. Ƀɑɞɖɔɑ ɏɗɌɐɖɔɑ ɖɚəɞɟɜɧ ɚɍɜɌɓɚɎɌəɔɫ 

ɔ ɎɧɫɎɗɑəɔɑ ɛɜɔ ȿȳȴ ɛɔɞɌɪɥɑɏɚ ɝɚɝɟɐɌ ɛɚɓ-

Ɏɚɗɔɗɔ ɓɌɛɚɐɚɓɜɔɞɨ ɑɏɚ ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɟɪ 

ɛɜɔɜɚɐɟ, ɔ ɍɧɗɚ ɎɧɝɖɌɓɌəɚ ɛɜɑɐɛɚɗɚɒɑəɔɑ ɚ 

ɠɚɖɌɗɨəɚɕ əɚɐɟɗɫɜəɚɕ ɏɔɛɑɜɛɗɌɓɔɔ. Ȯəɟɞɜɔ-

Ɏɑəəɚɑ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑ ɛɜɔ ȶȾ Ɏɧɛɚɗəɑəɚ 

əɑ ɍɧɗɚ. Ȯɑɜɚɫɞəɚ, ɡɌɜɌɖɞɑɜ ɍɚɗɪɝəɚɏɚ ɖɚə-

ɞɜɌɝɞɔɜɚɎɌəɔɫ ɘɚɏ ɍɧ ɛɚɓɎɚɗɔɞɨ ɔɝɖɗɪɣɔɞɨ 

əɌɗɔɣɔɑ əɚɐɟɗɫɜəɚɕ ɏɔɛɑɜɛɗɌɓɔɔ əɌ ɚɝəɚɎɌ-

əɔɔ ɚɍɥɑɕ ɏɔɛɚɎɌɝɖɟɗɫɜɔɓɌɢɔɔ ɚɍɜɌɓɚɎɌəɔɫ 

Ɏɚ Ɏɝɑ ɠɌɓɧ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ, ɚɐəɌɖɚ Ɏɧ-

ɝɖɌɓɌɞɨɝɫ ɚ ɖɌɖɚɕ-ɗɔɍɚ ɐɜɟɏɚɕ ɠɚɜɘɑ ɚɛɟɡɚɗɑ-

Ɏɚɏɚ ɛɚɜɌɒɑəɔɫ Ɏɚɓɘɚɒəɚɝɞɨ Ɏɜɫɐ ɗɔ ɍɧ ɛɚ-

ɫɎɔɗɌɝɨ. 

  ȻɜɚɎɑɐɑəɔɑ ȸȼȾ ɛɚɓɎɚɗɔɗɚ ɚɞɘɑɞɔɞɨ 

ɝɚɎɑɜɤɑəəɚ əɑɚɍɧɣəɟɪ ɐɗɫ ɚɛɟɡɚɗɑɕ ɛɑɣɑəɔ 

ɖɌɜɞɔəɟ, ɖɚɞɚɜɌɫ ɓɌɖɗɪɣɌɗɌɝɨ Ɏ ɏɔɛɚɔəɞɑə-

ɝɔɎəɚɝɞɔ ɚɍɜɌɓɚɎɌəɔɫ ɔ əɌ Ⱦ2-Ȯȴ, ɔ əɌ Ⱦ1-

Ȯȴ. ȾɌɖɌɫ ɖɌɜɞɔəɌ ɖɜɌɕəɑ ɜɑɐɖɚ ɎɝɞɜɑɣɌɑɞɝɫ 

ɔ ɛɜɔ ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɧɡ, ɔ ɛɜɔ ɓɗɚɖɌɣɑ-

ɝɞɎɑəəɧɡ ɚɛɟɡɚɗɫɡ ɛɑɣɑəɔ. Ȱɜɟɏɔɑ ɚɣɌɏɚɎɧɑ 

ɛɌɞɚɗɚɏɔɣɑɝɖɔɑ ɝɞɜɟɖɞɟɜɧ Ɏ ɛɑɣɑəɔ, ɖɚɞɚɜɧɑ 

ɞɌɖɒɑ ɘɚɏɟɞ ɔɘɑɞɨ əɔɓɖɟɪ ɔəɞɑəɝɔɎəɚɝɞɨ 

ɝɔɏəɌɗɌ ɔ əɌ Ⱦ2-Ȯȴ, ɔ əɌ Ⱦ1-Ȯȴ ð ɏɑɘɌɞɚɘɧ, 

ɟɣɌɝɞɖɔ əɑɖɜɚɓɌ, ɖɌɗɨɢɔəɌɞɧ, ɫɎɗɫɪɞɝɫ ɛɚ 

ɚɛɜɑɐɑɗɑəɔɪ ɌɎɌɝɖɟɗɫɜəɧɘɔ ɚɍɜɌɓɚɎɌəɔɫɘɔ 

ɔ əɑ ɐɚɗɒəɧ ɔɓɘɑəɫɞɨ ȸȼ-ɝɔɏəɌɗ Ɏ ɛɜɚɢɑɝɝɑ 

ɐɔəɌɘɔɣɑɝɖɚɏɚ ɖɚəɞɜɌɝɞəɚɏɚ ɟɝɔɗɑəɔɫ. Ȼɚ-

ɩɞɚɘɟ ɌəɌɗɚɏɔɣəɚɝɞɨ ȸȼ-ɝɔɏəɌɗɌ ɚɍɜɌɓɚɎɌəɔɫ  

ȸȼ-ɝɔɏəɌɗɟ  ɘɧɤɢ  ɔ  əɌɖɚɛɗɑəɔɑ   ɖɚə-

ɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ ɝɎɔɐɑɞɑɗɨɝɞɎɚɎɌɗɔ ɚ ɞɚɘ, 

ɣɞɚ ɚəɚ ɛɜɑɐɝɞɌɎɗɑəɚ ɒɔɎɚɕ, ɖɜɚɎɚɝəɌɍɒɌɑ-

ɘɚɕ ɞɖɌəɨɪ, ɔ ɛɚɓɎɚɗɔɗɔ ɟɎɑɜɑəəɚ ɎɧɝɖɌɓɌɞɨ-

ɝɫ Ɏ ɛɚɗɨɓɟ ɗɑɕɚɘɔɚɘɧ. ȶɜɚɘɑ ɞɚɏɚ, Ɏ ɛɚɗɨɓɟ 

ɚɛɟɡɚɗɑɎɚɏɚ ɡɌɜɌɖɞɑɜɌ ɚɍɜɌɓɚɎɌəɔɫ ɏɚɎɚɜɔɗɚ 

əɌɗɔɣɔɑ ɛɔɞɌɪɥɑɏɚ ɝɚɝɟɐɌ, ɎɧɫɎɗɫɑɘɚɏɚ ɛɜɔ 

ȿȳȴ Ɏ ɜɑɒɔɘɑ ɐɚɛɛɗɑɜɚɎɝɖɚɏɚ ɝɖɌəɔɜɚɎɌəɔɫ. 

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɝɚɎɚɖɟɛəɚɝɞɨ ȸȼ-ɛɜɔɓəɌɖɚɎ 

ɛɚɓɎɚɗɔɗɌ ɟɝɛɑɤəɚ ɚɛɜɑɐɑɗɔɞɨ ɘɚɜɠɚɗɚɏɔɣɑ-

ɝɖɔɕ ɡɌɜɌɖɞɑɜ ɚɛɟɡɚɗɔ ɛɑɣɑəɔ, ɣɞɚ ɍɧɗɚ ɛɚɐ-

ɞɎɑɜɒɐɑəɚ ɜɑɓɟɗɨɞɌɞɌɘɔ ɏɔɝɞɚɗɚɏɔɣɑɝɖɚɏɚ ɔ 

ɔɘɘɟəɚɏɔɝɞɚɡɔɘɔɣɑɝɖɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ. 

ȳɌɖɗɪɣɑəɔɑ. 

ȸɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɌɫ ɞɚɘɚɏɜɌɠɔɫ ɛɚɓ-

Ɏɚɗɫɑɞ ɟɝɞɌəɚɎɔɞɨ əɌɗɔɣɔɑ ɗɑɕɚɘɔɚɘɧ ɛɑɣɑəɔ 

əɌ ɚɝəɚɎɌəɔɔ əɔɓɖɚɕ ɔəɞɑəɝɔɎəɚɝɞɔ ȸȼ-

ɝɔɏəɌɗɌ ɔ əɌ Ⱦ2-Ȯȴ, ɔ əɌ Ⱦ1-Ȯȴ, ɌəɌɗɚɏɔɣəɚ 

ɘɧɤɢɌɘ, ɔ ɛɚɐɞɎɑɜɒɐɑəɔɫ ɠɌɖɞɌ əɌɖɚɛɗɑəɔɫ 

ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ ɛɜɔ ɐɔəɌɘɔɣɑɝɖɚɘ 

ɖɚəɞɜɌɝɞəɚɘ ɟɝɔɗɑəɔɔ.  

 

ȼɔɝ. 2 Ɍ (Fig. 2 Ɍ) 

 

ȼɔɝ. 2 ɍ (Fig. 2 b) 

ȼɔɝ. 2.       ȶȾ ɚɜɏɌəɚɎ ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ.   

Ɍ ð ȬɖɝɔɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ, ɍ ð ɝɌɏɔɞɞɌɗɨəɌɫ ɜɑɖɚəɝɞɜɟɖɢɔɫ. ȺɍɜɌɓɚɎɌəɔɑ (ɝɞɜɑɗɖɌ) ɔɘɑɑɞ ɛɗɚɞəɚɝɞɨ əɑ-

ɝɖɚɗɨɖɚ əɔɒɑ ɛɗɚɞəɚɝɞɔ ɛɌɜɑəɡɔɘɧ ɛɑɣɑəɔ.   

Fig. 2.    CT, abdomen.   

a ð axial plane, b ð sagittal plane. The lesion (arrow) has a density slightly lower than the density of the liver 

parenchyma.    
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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 ɐ (Fig. 3 e) 

 

ȼɔɝ. 3 ɑ (Fig. 3 f) 

 

ȼɔɝ. 3 ɒ (Fig. 3 g)  
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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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Ɍ ð Ⱦ2-Ȯȴ. ȺɍɜɌɓɚɎɌəɔɑ (ɝɞɜɑɗɖɌ) Ɏ S7 ɛɜɌɎɚɕ ɐɚɗɔ ɛɑɣɑəɔ ɏɔɛɚɔəɞɑəɝɔɎəɚ ɛɚ ɚɞəɚɤɑəɔɪ ɖ ɛɌɜɑəɡɔɘɑ 

ɛɑɣɑəɔ, ɝɔɏəɌɗ ɌəɌɗɚɏɔɣɑə ɝɔɏəɌɗɟ ɚɞ ɛɚɛɑɜɑɣəɚ-ɛɚɗɚɝɌɞɧɡ ɘɧɤɢ (ɛɟəɖɞɔɜəɌɫ ɝɞɜɑɗɖɌ). ɍ ð Ⱦ1-Ȯȴ Ɏ ɜɑ-

ɒɔɘɑ LAVA-Flex. ȺɍɜɌɓɚɎɌəɔɑ ɏɔɛɚɔəɞɑəɝɔɎəɚ ɛɚ ɚɞəɚɤɑəɔɪ ɖ ɛɌɜɑəɡɔɘɑ ɛɑɣɑəɔ, ɝɔɏəɌɗ ɌəɌɗɚɏɔɣɑə 

ɝɔɏəɌɗɟ ɚɞ ɛɚɛɑɜɑɣəɚ-ɛɚɗɚɝɌɞɧɡ ɘɧɤɢ (ɛɟəɖɞɔɜəɌɫ ɝɞɜɑɗɖɌ). Ɏ ð Ȱɔɠɠɟɓɔɚəəɚ-ɎɓɎɑɤɑəəɚɑ ɔɓɚɍɜɌɒɑəɔɑ 

(b-ɠɌɖɞɚɜ 800 ɝ/ɘɘ2). ɏ ð ȴȶȰ, ɚɍɜɌɓɚɎɌəɔɑ əɑ ɐɔɠɠɑɜɑəɢɔɜɟɑɞɝɫ əɌ ɠɚəɑ ɛɌɜɑəɡɔɘɧ ɛɑɣɑəɔ. ɐ ð Ȱɔ-

əɌɘɔɣɑɝɖɚɑ ɖɚəɞɜɌɝɞəɚɑ ɟɝɔɗɑəɔɑ, LAVA-Flex. ȺɍɜɌɓɚɎɌəɔɑ ɏɔɛɚɎɌɝɖɟɗɫɜəɚ ɛɚ ɚɞəɚɤɑəɔɪ ɖ ɛɑɣɑəɔ Ɏ 

əɌɣɌɗɨəɧɑ ɝɞɌɐɔɔ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ, ɝɜɌɎəɔɎɌɑɞɝɫ ɝ ɛɌɜɑəɡɔɘɚɕ ɛɑɣɑəɔ Ɏ ɛɚɓɐəɔɑ ɝɞɌɐɔɔ. ɑ ð ȶɜɔɎɌɫ 

ɔəɞɑəɝɔɎəɚɝɞɨ/Ɏɜɑɘɫ. ȽɑɜɌɫ ɖɜɔɎɌɫ ð ɛɌɜɑəɡɔɘɌ ɛɑɣɑəɔ. ȲɑɗɞɌɫ ɖɜɔɎɌɫ ð ɚɍɜɌɓɚɎɌəɔɑ. ȿɘɑɜɑəəɚ ɛɜɚ-

ɏɜɑɝɝɔɎəɚ əɌɖɌɛɗɔɎɌɑɞ ɖɚəɞɜɌɝɞəɧɕ ɛɜɑɛɌɜɌɞ ɝ ɘɌɖɝɔɘɟɘɚɘ Ɏ ɚɞɝɜɚɣɑəəɟɪ ɠɌɓɟ. ɒ ð ɂɎɑɞɚɎɌɫ ɖɌɜɞɌ. 

ȺɍɜɌɓɚɎɌəɔɑ ɚɞɣɑɞɗɔɎɚ ɎɔɓɟɌɗɔɓɔɜɟɑɞɝɫ, ɚɖɜɌɤɑəɚ ɚɜɌəɒɑɎɧɘɔ ɢɎɑɞɌɘɔ ɓɌ ɝɣɑɞ ɚɞɝɞɌɎɌəɔɫ ɖɚəɞɜɌɝɞɔ-

ɜɚɎɌəɔɫ ɚɞ ɛɌɜɑəɡɔɘɧ ɛɑɣɑəɔ, ɚɖɜɌɤɑəɌ ɏɚɗɟɍɧɘɔ ɢɎɑɞɌɘɔ (ɝɞɜɑɗɖɌ).   

Fig. 3.     MRI.    

a ð T2-WI. The lesion (arrow) in S7 of the liver is hypointense in relation to the liver parenchyma, the signal 

from striated muscles (dotted arrow). b ð T1-WI (LAVA -Flex). The lesion is hypointense in relation to the liver 

parenchyma, the signal is similar to the signal from the striated muscles (dotted arrow). c ð DWI (b -factor 800). 

d ð ICD. The lesion is not diff erentiated against the background of the liver parenchyma. e ð LAVA-Flex. The 

lesion is hypovascular. f ð Curve intensity/time. Gray curve - liver parenchyma. Yellow curve -lesion. The lesion 

moderately progressive accumulation of contrast agent with a maxim um in the delayed phase ɒ. Color map. 

The lesion is clearly visualized, stained orange due to lagging contrast from the liver parenchyma, stained blue 

(arrow).  
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ȽȷȿɃȬȵ ȺȭȹȬȼȿȲȱȹȴɋ ȻȬȾȺȯȹȺȸȺȹȴɃȹȺȵ ȸȼ-ȶȬȼȾȴȹɇ ȶȺȸȻȷȱȶȽȬ  

ȾȿȭȱȼȺȳȹȺȯȺ ȽȶȷȱȼȺȳȬ ɂȱȹȾȼȬȷɈȹȺȵ ȹȱȼȮȹȺȵ ȽȴȽȾȱȸɇ ȿ ȻȬɂȴȱȹȾȬ  

ȭȱȳ ȮɇɋȮȷȱȹȹɇɁ ȸȿȾȬɂȴȵ Ȯ ȽȻȱɂȴɀȴɃȱȽȶȴɁ ȯȱȹȬɁ 

 

ȸɑɐɎɑɐɑɎɌ ȹ.Ȭ.1, ɁɌɗɔɗɚɎ Ȯ.Ƚ.1,2, ȶɔɝɗɫɖɚɎ Ȭ.ȹ.3, ȶɚɛɌɣɑɎ Ȱ.ȹ.4, ȽɑɜɚɎɌ ȹ.Ƚ.5 
 

1 ð ɀȹȶɂ ɐɑɞɑɕ ɔ ɛɚɐɜɚɝɞɖɚɎ ɀȸȭȬ ȼɚɝɝɔɔ. ɏ. ȸɚɝɖɎɌ, ȼɚɝɝɔɫ. 

2 ð ɀȯȬȺȿ ȮȺ ȼɚɝɝɔɕɝɖɔɕ əɌɢɔɚəɌɗɨəɧɕ ɔɝɝɗɑɐɚɎɌɞɑɗɨɝɖɔɕ ɘɑɐɔɢɔəɝɖɔɕ ɟəɔɎɑɜɝɔɞɑɞ ɔɘ. ȹ.ȴ. ȻɔɜɚɏɚɎɌ ȸȳ ȼɀ. ɏ. 

ȸɚɝɖɎɌ, ȼɚɝɝɔɫ. 

3 ð ȯȭȿȳ ȸɚɜɚɓɚɎɝɖɌɫ ɐɑɞɝɖɌɫ ɏɚɜɚɐɝɖɌɫ ɖɗɔəɔɣɑɝɖɌɫ ɍɚɗɨəɔɢɌ Ȱȳȸ. ɏ. ȸɚɝɖɎɌ, ȼɚɝɝɔɫ. 

4 ð ɀȯȭȹȿ ȹɌɟɣəɧɕ ɢɑəɞɜ əɑɎɜɚɗɚɏɔɔ. ɏ. ȸɚɝɖɎɌ, ȼɚɝɝɔɫ. 

5 ð ɀȯȬȺȿ ȮȺ ȻɑɜɎɧɕ ȸȯȸȿ ɔɘ. ȴ.ȸ. ȽɑɣɑəɚɎɌ ȸȳ ȼɀ (ȽɑɣɑəɚɎɝɖɔɕ ɟəɔɎɑɜɝɔɞɑɞ). ɏ. ȸɚɝɖɎɌ, ȼɚɝɝɔɫ. 

 

ɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. ȻɜɑɐɝɞɌɎɗɑəɔɑ ɝɗɟɣɌɫ ɝ ɞɔɛɔɣəɧɘɔ əɑɕɜɚɎɔɓɟɌɗɔɓɌɢɔɚəəɧɘɔ 

ɛɌɞɞɑɜəɌɘɔ ɞɟɍɑɜɚɓəɚɏɚ ɝɖɗɑɜɚɓɌ (ȾȽ), əɑ əɌɤɑɐɤɑɏɚ ɛɚɐɞɎɑɜɒɐɑəɔɫ ɛɜɔ ɔɝɝɗɑɐɚɎɌ-

əɔɔ ɝɚɘɌɞɔɣɑɝɖɚɏɚ ɝɞɌɞɟɝɌ ɔ ɏɑəɑɞɔɣɑɝɖɚɘ ɝɑɖɎɑəɔɜɚɎɌəɔɔ Ȱȹȶ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. ȼɑɍɑəɖɟ ȯ., 5 ɗɑɞ, ɝ ɠɚɖɌɗɨəɧɘɔ ɩɛɔɗɑɛɞɔɣɑɝɖɔɘɔ ɛɜɔɝɞɟɛɌɘɔ, 

ɣɌɝɞɚɞɚɕ ɐɚ əɑɝɖɚɗɨɖɔɡ ɜɌɓ Ɏ ɐɑəɨ, ɐɗɫ ɔɝɖɗɪɣɑəɔɫ ɝɞɜɟɖɞɟɜəɚɕ ɚɝəɚɎɧ ɩɛɔɗɑɛɞɚɏɑ-

əɑɓɌ ɍɧɗɚ ɛɜɚɎɑɐɑəɚ ɖɚɘɛɗɑɖɝəɚɑ, ɖɗɔəɔɖɚ-ɗɌɍɚɜɌɞɚɜəɚɑ ɔ ɗɟɣɑɎɚɑ ɚɍɝɗɑɐɚɎɌəɔɑ. Ȯ ɜɌɍɚɞɑ 

ɛɜɔɘɑəɫɗɌɝɨ ɝɟɛɑɜɖɚəɐɟɖɞɔɎəɌɫ ȸȼ-ɝɔɝɞɑɘɌ (3 Ⱦ), ɔɝɝɗɑɐɚɎɌəɔɑ əɌ ɝɜɑɓɑ 5 ɘɘ ɝ Ɏɖɗɪɣɑəɔɑɘ Ɏ 

ɛɜɚɞɚɖɚɗ ɔɘɛɟɗɨɝəɧɡ ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɑɕ Ⱦ1, Ⱦ2 (PROPELLER), FLAIR, DWI, ɞɜɑɡɘɑɜəɧɡ 3D-

ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɑɕ ɝ ɞɚɗɥɔəɚɕ ɝɜɑɓɌ 1,0 ɘɘ Ɏ Ⱦ1 ð FSPGR ɔ FLAIR ð CUBE. Ȼɜɚɞɚɖɚɗ ɔɝɝɗɑɐɚ-

ɎɌəɔɫ ȸȼȾ ɍɧɗ ɘɚɐɔɠɔɢɔɜɚɎɌə ɛɚɐ ɔəɐɔɎɔɐɟɌɗɨəɧɑ ɚɝɚɍɑəəɚɝɞɔ ɛɌɢɔɑəɞɌ ɝ Ɏɖɗɪɣɑəɔɑɘ ɔɘ-

ɛɟɗɨɝəɧɡ ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɑɕ ASL, SWAN ɔ ɖɚəɞɜɌɝɞəɚɏɚ ɟɝɔɗɑəɔɫ.  

ȼɑɓɟɗɨɞɌɞɧ. ȹɌ ȸȼȾ ɎɧɫɎɗɑəɧ ɟɣɌɝɞɖɔ ɛɌɞɚɗɚɏɔɣɑɝɖɚɏɚ ɝɔɏəɌɗɌ Ɏ ɖɚɜɞɔɖɌɗɨəɚ-

ɝɟɍɖɚɜɞɔɖɌɗɨəɧɡ ɚɞɐɑɗɌɡ ɛɜɌɎɚɏɚ ɛɚɗɟɤɌɜɔɫ Ɏ ɝɚɣɑɞɌəɔɔ ɝ ɖɚəɞɜɌɝɞɛɚɓɔɞɔɎəɧɘ ɝɟɍɩɛɑəɐɔ-

ɘɌɗɨəɧɘ ɚɍɜɌɓɚɎɌəɔɑɘ Ɏ ɝɞɑəɖɑ ɏɚɘɚɗɌɞɑɜɌɗɨəɚɏɚ ɍɚɖɚɎɚɏɚ ɒɑɗɟɐɚɣɖɌ. ȾɜɌəɝɘɌəɞɔɕəɧɕ ɚɣɌɏ Ɏ 

ɛɜɌɎɚɕ ɗɚɍəɚɕ ɐɚɗɑ ɖɚɜɜɑɗɔɜɚɎɌɗ ɝ ɠɚɖɌɗɨəɧɘɔ ɩɛɔɗɑɛɞɔɠɚɜɘəɧɘɔ ɓəɌɖɌɘɔ əɌ ɖɜɔɎɧɡ ɉɉȯ. 

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɗɟɣɑɎɌɫ ɖɌɜɞɔəɌ ɝɚɚɞɎɑɞɝɞɎɚɎɌɗɌ ɛɜɚɫɎɗɑəɔɫɘ ȾȽ ɝ ɌɖɞɔɎəɧɘ ɞɟɍɑɜɚɘ Ɏ ɛɜɌ-

Ɏɚɕ ɗɚɍəɚɕ ɐɚɗɑ, ɐɔɠɠɑɜɑəɢɔɌɗɨəɧɕ ɐɔɌɏəɚɓ ɛɜɚɎɚɐɔɗɝɫ ɝ ɀȶȰ Ɏ ɝɚɣɑɞɌəɔɔ ɝ əɑɓɌɎɔɝɔɘɧɘ 

Ƚɉȿ. ȻɌɢɔɑəɞ ɍɧɗ ɛɜɚɚɛɑɜɔɜɚɎɌə ɝ ɛɚɝɗɑɐɟɪɥɑɕ ɏɔɝɞɚɗɚɏɔɣɑɝɖɚɕ ɎɑɜɔɠɔɖɌɢɔɑɕ ɀȶȰ IIb. Ȯɘɑ-

ɝɞɑ ɝ ɞɑɘ, ɛɜɔ ɖɗɔəɔɣɑɝɖɚɘ ɔ ɔəɝɞɜɟɘɑəɞɌɗɨəɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ Ɏəɟɞɜɑəəɔɡ ɚɜɏɌəɚɎ ɔ ɖɚɒəɧɡ 

ɛɚɖɜɚɎɚɎ ɛɌɢɔɑəɞɌ, ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ ɔɓɘɑəɑəɔɕ ɡɌɜɌɖɞɑɜəɧɡ ɐɗɫ ɛɜɚɫɎɗɑəɔɕ ȾȽ əɑ ɚɞɘɑɣɌɗɚɝɨ. 

Ȱɚɛɚɗəɔɞɑɗɨəɚ ɍɧɗɚ ɛɜɚɎɑɐɑəɚ ɏɑəɑɞɔɣɑɝɖɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ, ɢɑɗɨɪ ɖɚɞɚɜɚɏɚ ɍɧɗ ɛɚɔɝɖ ɛɌɞɚɏɑə-

əɧɡ ɘɟɞɌɢɔɕ, ɌɝɝɚɢɔɔɜɚɎɌəəɧɡ ɝ ȾȽ. ȯɑəɑɞɔɣɑɝɖɔɑ ɞɑɝɞɧ əɑ ɛɚɐɞɎɑɜɐɔɗɔ əɌɗɔɣɔɑ ɟ ɛɌɢɔɑəɞɌ 

ȾȽ.  

Ⱥɍɝɟɒɐɑəɔɑ. ȺɞɝɟɞɝɞɎɔɑ ɎɧɫɎɗɑəəɧɡ ɏɑəɑɞɔɣɑɝɖɔɡ ɘɟɞɌɢɔɕ Ɏ ɝɛɑɢɔɠɔɣɑɝɖɔɡ ɏɑəɌɡ əɑ 

ɔɝɖɗɪɣɌɑɞ ɐɔɌɏəɚɓ ȾȽ ɛɜɔ ɎɧɫɎɗɑəɔɔ ɛɌɞɚɏəɚɘɚəɔɣəɚɏɚ ɖɚɘɛɗɑɖɝɌ ɞɟɍɑɜɚɓəɚɏɚ ɝɖɗɑɜɚɓɌ ɂȹȽ 

ɛɚ ɐɌəəɧɘ ȸȼȾ. ȹɌɗɔɣɔɑ ɖɚɜɞɔɖɌɗɨəɧɡ ɐɔɝɛɗɌɓɔɕ ɔ ɝɟɍɩɛɑəɐɔɘɌɗɨəɚɏɚ ɟɓɗɌ ɚɞəɚɝɫɞ ɖ ɚɝəɚɎ-

əɧɘ (çɍɚɗɨɤɔɘè) ɛɜɔɓəɌɖɌɘ ȾȽ ɔ əɑ ɔɝɖɗɪɣɌɪɞ ɩɞɚɞ ɐɔɌɏəɚɓ ɐɌɒɑ ɛɜɔ ɚɞɜɔɢɌɞɑɗɨəɧɡ ɏɑəɑɞɔ-

ɣɑɝɖɔɡ ɞɑɝɞɌɡ əɌ ɛɚɔɝɖ ɘɟɞɌɢɔɕ Ɏ TSC1, TSC2.  

ȳɌɖɗɪɣɑəɔɑ. ȻɜɑɐɝɞɌɎɗɑəəɧɕ ɝɗɟɣɌɕ ɜɌɝɡɚɒɐɑəɔɫ ɛɌɞɚɏəɚɘɚəɔɣəɚɕ ȸȼ-ɖɌɜɞɔəɧ ɞɟɍɑ-

ɜɚɓəɚɏɚ ɝɖɗɑɜɚɓɌ ɝ ɜɑɓɟɗɨɞɌɞɌɘɔ ɖɗɔəɔɣɑɝɖɚɏɚ, ɔəɝɞɜɟɘɑəɞɌɗɨəɚɏɚ ɚɍɝɗɑɐɚɎɌəɔɫ ɔ ɏɑəɑɞɔɣɑɝɖɚ-

ɏɚ ɞɑɝɞɌ əɌ əɌɗɔɣɔɑ ɘɟɞɌɢɔɕ, ɌɝɝɚɢɔɔɜɚɎɌəəɧɡ ɝ ȾȽ, Ɏ ɚɣɑɜɑɐəɚɕ ɜɌɓ ɐɚɖɌɓɧɎɌɑɞ ɎɌɒəɚɝɞɨ 

ɘɑɒɐɔɝɢɔɛɗɔəɌɜəɚɏɚ ɎɓɌɔɘɚɐɑɕɝɞɎɔɫ ɝɛɑɢɔɌɗɔɝɞɚɎ ɛɜɔ ɛɚɝɞɌəɚɎɖɑ ɐɚɝɞɚɎɑɜəɚɏɚ ɐɔɌɏəɚɓɌ. 
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A CASE OF DETECTION OF PATHOGNOMONIC MR-PATTERN OF TUBEROUS SCLEROSIS 

COMPLEX OF THE CENTRAL NERVOUS SYSTEM IN A PATIENT WITHOUT IDENTIFIED  

MUTATIONS IN SPECIFIC GENES 
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urpose.  Presentation of a case with typical radiolo gical patterns of tuberous sclerosis (TS) 

that has not been confirmed in the study of somatic status and genetic DNA sequencing.  

Materials and methods.  A 5 -year -old child with focal epileptic seizures, frequency up to 

several times a day, to exclude the st ructural basis of epileptogenesis, a clinical, interdisci-

plinary examination was conducted. The work used a superconductive MR system (3 T), routine 

scanning on a 5 mm slice with the inclusion in the protocol of pulse sequences T1, T2 (PROPELLER), 

FLAIR, D WI, three -dimensional 3D sequences with a slice thickness of 1.0 mm in T1 ñ FSPGR and 

FLAIR - CUBE. Modification of the scanning protocol to the individual characteristics of the patient 

with the inclusion of pulse sequences ASL, SWAN and contrast enhancem ent.  

Results.  MRI revealed areas of a pathological signal in the cortical/subcortical parts of the 

right hemisphere in combination with a contrast -positive subependimal formation in the wall of the 

homolateral lateral ventricle. The transmantic focus in th e right frontal lobe correlated with focal epi-

leptiform signs on the EEG curves. Thus, the radiological picture corresponded to the manifestations 

of TC with an active tuber in the right frontal lobe, the differential diagnosis was carried out with 

FCD in combination with an independent SEU. The patient underwent the procedure of epileptic 

surgery, histologically verified FCD IIb. At the same time, during clinical and instrumental examina-

tion of the internal organs and skin of the patient, pathological chan ges characteristic of the mani-

festations of TS were not noted. Additionally, a genetic study was conducted, the purpose of which 

was to search for pathogenic mutations associated with TS. Genetic tests did not confirm the pres-

ence of TS in the patient.  

Dis cussion.  The absence of identified genetic mutations in specific genes does not exclude the 

diagnosis of TS when detecting the pathognomonic complex of tuberous sclerosis of the central nerv-

ous system according to MRI data. The presence of cortical dysplas ia and a sub -perpendicular node 

is attributed to the main ("large") signs of TS and this diagnosis is not excluded even with negative 

genetic tests for the search for mutations in TSC1, TSC2.  

Conclusion.  The presented case of the discrepancy of the pathogn omonic MR -picture of tuber-

ous sclerosis with the results of clinical, instrumental examination and genetic test for the presence 

of mutations associated with TS once again proves the importance of interdisciplinary interaction of 

specialists in making a re liable diagnosis.  

 

Keywords: tuberous sclerosis, phacomatoses, neuroimaging, mutation in the TSC1 and TSC2 

genes in tuberous sclerosis, MRI . 
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ɟɍɑɜɚɓəɧɕ ɝɖɗɑɜɚɓ ɚɞəɚɝɔɞɝɫ ɖ ɏɜɟɛ-

ɛɑ əɑɕɜɚɖɚɒəɧɡ ɓɌɍɚɗɑɎɌəɔɕ ɝ Ɍɟɞɚ-

ɝɚɘəɚ-ɐɚɘɔəɌəɞəɧɘ ɞɔɛɚɘ əɌɝɗɑɐɚ-

ɎɌəɔɫ, ɡɌɜɌɖɞɑɜɔɓɟɑɞɝɫ ɜɌɓɎɔɞɔɑɘ 

ɘəɚɒɑɝɞɎɑəəɧɡ ɚɛɟɡɚɗɑɕ ɩɘɍɜɔɚ-

əɌɗɨəɚɕ ɩɖɞɚɐɑɜɘɧ Ɏ ɜɌɓɗɔɣəɧɡ ɝɔɝɞɑɘɌɡ ɔ 

ɛɚɗɔɚɜɏɌəəɧɘ ɛɚɜɌɒɑəɔɑɘ, ɓɌ ɝɣɑɞ ɖɗɑɞɚɣ-

əɚɕ ɏɔɛɑɜɛɗɌɓɔɔ ɔ ɞɖɌəɑɎɚɕ ɐɔɝɏɑəɑɓɔɔ [1, 

2]. ȮɎɔɐɟ ɛɚɗɔɚɜɏɌəəɚɏɚ ɛɚɜɌɒɑəɔɫ ɔ ɚɍɔɗɔɫ 

ɠɑəɚɞɔɛɔɣɑɝɖɔɡ ɛɜɔɓəɌɖɚɎ, ɐɔɌɏəɚɝɞɔɖɌ ȾȽ 

ɞɜɑɍɟɑɞ ɝɔɝɞɑɘəɚɏɚ, ɘɑɒɐɔɝɢɔɛɗɔəɌɜəɚɏɚ 

ɛɚɐɡɚɐɌ, ɔ Ɏ əɑɖɚɞɚɜɧɡ ɝɗɟɣɌɫɡ, ɟɏɗɟɍɗɑəəɚ-

ɏɚ ɖɚɘɛɗɑɖɝəɚɏɚ ɚɍɝɗɑɐɚɎɌəɔɫ ɛɌɢɔɑəɞɌ. ɀɑ-

əɚɞɔɛɔɣɑɝɖɔɑ ɜɌɓɗɔɣɔɫ ɟ ɛɌɢɔɑəɞɚɎ ɝ ȾȽ ɎɌ-

ɜɨɔɜɟɪɞ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɖɚɗɔɣɑɝɞɎɌ, ɜɌɝ-

ɛɜɚɝɞɜɌəɑəəɚɝɞɔ, ɜɌɓɘɑɜɚɎ ɔ ɗɚɖɌɗɔɓɌɢɔɔ 

ɏɌɘɌɜɞɚɘ [1 ð 3]. ȻɚɜɌɒɑəɔɫ ɂȹȽ ɛɜɔ ȾȽ, Ɏ 

ɚɝəɚɎəɚɘ, ɛɜɑɐɝɞɌɎɗɑəɧ ɖɚɜɞɔɖɌɗɨəɧɘɔ ɞɟ-

ɍɑɜɌɘɔ (ɎɝɞɜɑɣɌɪɞɝɫ ɟ 95-100% ɍɚɗɨəɧɡ ȾȽ), 

ɖɚɞɚɜɧɑ ɛɜɑɐɝɞɌɎɗɫɪɞ ɝɚɍɚɕ ɓɚəɧ ɐɔɝɛɗɌ-

ɝɞɔɣɑɝɖɔɡ ɔɓɘɑəɑəɔɕ ɖɚɜɧ, ɏɔɝɞɚɗɚɏɔɣɑɝɖɔ 

ɔɐɑəɞɔɣəɧɡ ɀȶȰ IIb ɞɔɛɌ [4]. ȶɚɗɔɣɑɝɞɎɚ ɞɟ-

ɍɑɜɚɎ ɘɚɒɑɞ ɎɌɜɨɔɜɚɎɌɞɨ ɚɞ ɚɐəɚɏɚ ɐɚ əɑ-

ɝɖɚɗɨɖɔɡ ɐɑɝɫɞɖɚɎ. ȽɟɍɩɛɑəɐɔɘɌɗɨəɧɑ ɟɓɗɧ 

(Ƚɉȿ) ɔ ɝɟɍɩɛɑəɐɔɘɌɗɨəɧɑ ɏɔɏɌəɞɚɖɗɑɞɚɣəɧɑ 

Ɍɝɞɜɚɢɔɞɚɘɧ (ȽɉȯȬ) əɌɍɗɪɐɌɪɞɝɫ Ɏ 95-98% 

ɔ 5-20% ɝɗɟɣɌɑɎ ȾȽ ɝɚɚɞɎɑɞɝɞɎɑəəɚ. ȹɌɐɚ 

ɓɌɘɑɞɔɞɨ, ɣɞɚ ɔɓɘɑəɑəɔɫ ɂȹȽ ɔ ɎɧɓɎɌəəɧɑ 

ɩɞɔɘ ɖɗɔəɔɣɑɝɖɔɑ ɛɜɚɫɎɗɑəɔɫ ɎɧɝɞɟɛɌɪɞ 

ɐɚɘɔəɔɜɟɪɥɔɘɔ ɛɜɚɫɎɗɑəɔɫɘɔ ȾȽ. Ƚɜɑɐɔ 

əɔɡ, əɌɔɍɚɗɑɑ ɣɌɝɞɚ (Ɏ 80-90% ɝɗɟɣɌɑɎ), 

ɎɝɞɜɑɣɌɑɞɝɫ ɝɟɐɚɜɚɒəɧɕ ɝɔəɐɜɚɘ, ɝ ɖɚɞɚɜɚ-

ɏɚ, ɖɌɖ ɛɜɌɎɔɗɚ, ɘɌəɔɠɑɝɞɔɜɟɑɞ ɓɌɍɚɗɑɎɌəɔɑ. 

ɉɛɔɗɑɛɞɔɣɑɝɖɔɑ ɛɜɔɝɞɟɛɧ, Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ 

ɞɫɒɑɝɞɔ ɔ ɠɑəɚɘɑəɚɗɚɏɔɔ, ɘɚɏɟɞ ɫɎɗɫɞɨɝɫ 

ɛɜɔɣɔəɚɕ ɓɌɐɑɜɒɖɔ ɛɝɔɡɔɣɑɝɖɚɏɚ ɜɌɓɎɔɞɔɫ 

ɔ əɌɜɟɤɑəɔɫ ɛɚɎɑɐɑəɔɫ ɟ ɐɑɞɑɕ [5]. Ȯ ɛɚɗɚ-

Ɏɔəɑ ɝɗɟɣɌɑɎ ȾȽ ɝɚɛɜɚɎɚɒɐɌɑɞɝɫ ɚɗɔɏɚɠɜɑ-

əɔɑɕ, ɎɧɜɌɒɑəəɚɕ Ɏ ɜɌɓɗɔɣəɚɕ ɝɞɑɛɑəɔ [5]. 

Ȼɚɘɔɘɚ Ɏɝɑɏɚ ɛɜɚɣɑɏɚ, əɌɗɔɣɔɑ ɟ ɛɌɢɔɑəɞɌ 

ȽɉȯȬ ɝɚɛɜɫɒɑəɚ ɝ Ɏɧɝɚɖɔɘ ɜɔɝɖɚɘ ɜɌɓɎɔɞɔɫ 

ɚɍɝɞɜɟɖɞɔɎəɚɕ ɏɔɐɜɚɢɑɠɌɗɔɔ ɓɌ ɝɣɑɞ ɟɎɑɗɔ-

ɣɑəɔɫ ɜɌɓɘɑɜɚɎ ɚɍɜɌɓɚɎɌəɔɫ ɔ ɚɖɖɗɪɓɔɔ 

ɗɔɖɎɚɜɚɛɜɚɎɚɐɫɥɔɡ ɛɟɞɑɕ. ȺɞɎɑɞɝɞɎɑəəɧɘɔ 

ɓɌ ɜɌɓɎɔɞɔɑ ɩɛɔɗɑɛɝɔɔ ɛɜɔ ȾȽ ɛɜɔɓəɌəɧ 

ɖɚɜɞɔɖɌɗɨəɧɑ ɞɟɍɑɜɧ, ɛɜɔ ɩɞɚɘ çɌɖɞɔɎəɧɘè 

(ɩɛɔɗɑɛɞɚɏɑəəɧɘ) ɘɚɒɑɞ ɍɧɞɨ ɞɚɗɨɖɚ ɚɐɔə 

ɔɗɔ əɑɝɖɚɗɨɖɚ, ɐɌɒɑ ɛɜɔ ɘɟɗɨɞɔɠɚɖɌɗɨəɚɘ 

ɛɚɜɌɒɑəɔɔ ɍɚɗɨɤɔɡ ɛɚɗɟɤɌɜɔɕ [6]. ȹɑɖɚɞɚ-

ɜɧɑ ɞɟɍɑɜɧ ɘɚɏɟɞ ɔɘɑɞɨ ɞɌɖ əɌɓɧɎɌɑɘɧɑ 

çɘɔɏɜɌɢɔɚəəɧɑ ɞɜɌɖɞɧè, ɞɜɌəɝɘɌəɞɔɕəɚɑ 

ɜɌɝɛɜɚɝɞɜɌəɑəɔɑ ɖɚɞɚɜɧɡ ɐɑɗɌɑɞ ɔɡ ɎɔɓɟɌɗɨ-

əɚ ɝɡɚɒɔɘɔ ɝ ɀȶȰ II ɞɔɛɌ ɔɗɔ ɚɞɐɑɗɨəɧɘɔ 

ɎɌɜɔɌəɞɌɘɔ ɏɗɔɚəɑɕɜɚəɌɗɨəɧɡ ɚɛɟɡɚɗɑɕ, ɔ 

ɔɡ ɚɞɗɔɣɔɞɑɗɨəɚɕ ɚɝɚɍɑəəɚɝɞɨɪ ɫɎɗɫɑɞɝɫ 

ɔɘɑəəɚ ɘɟɗɨɞɔɠɚɖɌɗɨəɚɑ ɛɚɜɌɒɑəɔɑ ɖɚɜɧ ɔ 

ɝɟɍɖɚɜɞɔɖɌɗɨəɚɏɚ ɍɑɗɚɏɚ ɎɑɥɑɝɞɎɌ [7].  Ȯ ɝɞɌ-

ɞɨɑ ɛɜɑɐɝɞɌɎɗɑə ɝɗɟɣɌɕ ɐɔɝɝɚɢɔɌɢɔɔ ɜɌɐɔɚ-

ɗɚɏɔɣɑɝɖɚɕ ɖɌɜɞɔəɧ ȾȽ ɔ ɜɑɓɟɗɨɞɌɞɚɎ ɖɗɔ-

əɔɣɑɝɖɚɏɚ, ɔəɝɞɜɟɘɑəɞɌɗɨəɚɏɚ ɔ ɏɑəɑɞɔɣɑ-

ɝɖɚɏɚ ɚɍɝɗɑɐɚɎɌəɔɫ ɜɑɍɑəɖɌ ɝ ɠɚɖɌɗɨəɚɕ 

ɩɛɔɗɑɛɝɔɑɕ.     

ȶɗɔəɔɣɑɝɖɔɕ ɝɗɟɣɌɕ.  

ȻɌɢɔɑəɞ ȯ., 5 ɗɑɞ, ɝ ɐɔɌɏəɚɓɚɘ ɝɞɜɟɖ-

ɞɟɜəɌɫ ɩɛɔɗɑɛɝɔɫ, ɠɌɜɘɌɖɚɜɑɓɔɝɞɑəɞəɌɫ 

ɠɚɜɘɌ. Ȼɜɔɝɞɟɛɧ ɍɑɝɛɚɖɚɫɞ ɝ ɎɚɓɜɌɝɞɌ 4 ɗɑɞ 

ɛɚɝɗɑ ɛɑɜɑəɑɝɑəəɚɕ Ɏɑɞɜɫəɚɕ ɚɝɛɧ. ɀɑəɚɘɑ-

əɚɗɚɏɔɫ ɛɜɔɝɞɟɛɚɎ ð ɓɌɘɔɜɌəɔɫ, ɛɜɚɐɚɗɒɔ-

ɞɑɗɨəɚɝɞɨɪ ɚɖɚɗɚ 10-15 ɝ, 4-5 ɜɌɓ Ɏ ɐɑəɨ. 

Ȼɜɔ ɚɍɜɌɥɑəɔɔ ɖ əɑɎɜɚɗɚɏɟ ɛɚ ɘɑɝɞɟ ɒɔ-

ɞɑɗɨɝɞɎɌ ɍɧɗɌ əɌɓəɌɣɑəɧ ɛɜɚɞɔɎɚɩɛɔɗɑɛɞɔ-

ɣɑɝɖɔɑ ɛɜɑɛɌɜɌɞɧ (ȻɉȻ) ɝ ɛɚɗɚɒɔɞɑɗɨəɚɕ 

ɐɔəɌɘɔɖɚɕ. ȰɌɗɑɑ ɛɜɔɝɞɟɛɧ ɎɚɓɚɍəɚɎɔɗɔɝɨ Ɏ 

Ɏɔɐɑ ɓɌɘɔɜɌəɔɕ, ɍɑɝɛɚɖɚɕɝɞɎɌ ɛɑɜɔɚɜɌɗɨəɚɕ 

ɘɟɝɖɟɗɌɞɟɜɧ, ɘɧɣɌəɔɫ, ɒɑɝɞɚɎɧɡ ɌɎɞɚɘɌ-

ɞɔɓɘɚɎ Ɏ ɜɟɖɌɡ, ɛɜɚɐɚɗɒɔɞɑɗɨəɚɝɞɨɪ ɚɖɚɗɚ 

20 ɝɑɖɟəɐ, 3-4 ɜɌɓɌ Ɏ ɝɟɞɖɔ, ɑɒɑɐəɑɎəɚ ɞɚ-

əɔɣɑɝɖɔɑ ɌɐɎɑɜɝɔɎəɧɑ ɔ ɚɛɑɜɖɟɗɫɜəɧɑ.  

ȻɜɚɎɚɐɔɗɌɝɨ ɖɚɜɜɑɖɢɔɫ ɞɑɜɌɛɔɔ ɍɑɓ ɝɟɥɑ-

ɝɞɎɑəəɚɏɚ ɩɠɠɑɖɞɌ. ȯɚɝɛɔɞɌɗɔɓɔɜɚɎɌə Ɏ 

ɛɝɔɡɚəɑɎɜɚɗɚɏɔɣɑɝɖɚɑ ɚɞɐɑɗɑəɔɑ ɐɗɫ ɛɜɚɎɑ-

ɐɑəɔɫ ɚɍɝɗɑɐɚɎɌəɔɫ, ɖɚɜɜɑɖɢɔɔ ɞɑɜɌɛɔɔ. 

Ȼɜɔ ɛɜɚɎɑɐɑəɔɔ ȸȼȾ ɎɧɫɎɗɑəɚ ɘəɚɏɚɚɣɌɏɚ-

Ɏɚɑ ɛɚɜɌɒɑəɔɑ ɖɚɜɧ ɔ ɝɟɍɖɚɜɞɔɖɌɗɨəɚɏɚ ɍɑ-

ɗɚɏɚ ɎɑɥɑɝɞɎɌ ɛɜɌɎɚɏɚ ɛɚɗɟɤɌɜɔɫ, Ɏ ɝɚɣɑɞɌ-

əɔɔ ɝ ɖɚəɞɜɌɝɞɛɚɓɔɞɔɎəɧɘ ɝɟɍɩɛɑəɐɔɘɌɗɨ-

əɧɘ ɐɚɛɚɗəɔɞɑɗɨəɧɘ ɚɍɜɌɓɚɎɌəɔɑɘ Ɏ ɝɞɑəɖɑ 

ɏɚɘɚɗɌɞɑɜɌɗɨəɚɏɚ ɍɚɖɚɎɚɏɚ ɒɑɗɟɐɚɣɖɌ (ɜɔɝ. 

1). Ȼɜɔ ɛɜɚɎɑɐɑəɔɔ ɐəɑɎəɚɏɚ Ɏɔɐɑɚ-ɉɉȯ ɘɚ-

əɔɞɚɜɔəɏɌ, Ɏɚ Ɏɜɑɘɫ ɍɚɐɜɝɞɎɚɎɌəɔɫ ɔ ɝəɌ, Ɏ 

ɝɞɜɟɖɞɟɜɑ ɛɑɜɔɚɐɔɣɑɝɖɚɏɚ ɔ ɛɜɚɐɚɗɒɑəəɚɏɚ 

ɜɑɏɔɚəɌɗɨəɚɏɚ ɓɌɘɑɐɗɑəɔɫ, ɛɜɚɐɚɗɒɑəəɚɏɚ 

ɡɌɜɌɖɞɑɜɌ, ɝ ɜɌɝɛɜɚɝɞɜɌəɑəɔɑɘ əɌ ɚɞɎɑɐɑəɔɫ 

ɝɎɚɑɏɚ ɛɚɗɟɤɌɜɔɫ ɔ ɞɑəɐɑəɢɔɑɕ ɖ ɐɔɠɠɟɓ-

əɚɘɟ ɜɌɝɛɜɚɝɞɜɌəɑəɔɪ, ɜɑɏɔɝɞɜɔɜɚɎɌɗɔɝɨ 

ɜɑɏɔɚəɌɗɨəɧɑ ɜɌɓɜɫɐɧ ɘɑɐɗɑəəɧɡ ɖɚɘɛɗɑɖ-

ɝɚɎ ɚɝɞɜɌɫ ð ɘɑɐɗɑəəɌɫ ɎɚɗəɌ, ɛɑɜɔɚɐɔɣɑɝɖɔ 

ɝɏɜɟɛɛɔɜɚɎɌəəɚɏɚ, ɖɗɌɝɞɑɜəɚɏɚ ɡɌɜɌɖɞɑɜɌ Ɏ 

ɛɜɌɎɚɕ ɗɚɍəɚɕ, ɛɜɌɎɚɕ ɢɑəɞɜɌɗɨəɚ-Ɏɔɝɚɣəɚɕ 

ɚɍɗɌɝɞɔ.  Ȯ  ɡɚɐɑ  ɔɝɝɗɑɐɚɎɌəɔɫ  Ɏ  ɝɚɝɞɚɫəɔɔ  

Ⱦ 
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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 ɐ (Fig. 1 e) 

 

ȼɔɝ. 1 ɑ (Fig. 1 f) 

ȼɔɝ. 1.    ȸȼȾ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ (ɝ Ɏɧɝɚɖɔɘ ɜɌɓɜɑɤɑəɔɑɘ 3Ⱦ). ȻɌɢɔɑəɞ ȯ., 5 ɗɑɞ.  

Ɍ ð ɏ ð ȹɌ ɔɓɚɍɜɌɒɑəɔɫɡ Ⱦ2 ɔ FLAIR ɚɛɜɑɐɑɗɫɪɞɝɫ ɜɌɓəɚɖɌɗɔɍɑɜəɧɑ ɟɣɌɝɞɖɔ ɛɌɞɚɗɚɏɔɣɑɝɖɚɏɚ ɝɔɏəɌɗɌ, 

ɗɚɖɌɗɔɓɚɎɌəəɧɑ ɖɚɜɞɔɖɌɗɨəɚ/ɝɟɍɖɚɜɞɔɖɌɗɨəɚ Ɏ ɗɚɍəɚɕ, ɞɑɘɑəəɚɕ ɔ ɓɌɞɧɗɚɣəɚɕ ɐɚɗɫɡ ɛɜɌɎɚɏɚ ɛɚɗɟɤɌ-

ɜɔɫ. 

Ɍ, ɏ ð ȺɣɌɏɔ Ɏ ɗɚɍəɚɕ ɔ ɓɌɞɧɗɚɣəɚɕ ɐɚɗɫɡ əɌ ɔɓɚɍɜɌɒɑəɔɫɡ Ⱦ2 ɔ FLAIR  ɔɘɑɪɞ ɞɜɌəɝɘɌəɞɔɕəɧɕ ɛɜɔ-

ɓəɌɖ, ɝɔɏəɌɗ ɜɌɝɛɜɚɝɞɜɌəɫɑɞɝɫ ɚɞ ɝɞɑəɖɔ ɍɚɖɚɎɚɏɚ ɒɑɗɟɐɚɣɖɌ ɐɚ ɖɚɜɞɔɖɌɗɨəɚɕ ɛɗɌɝɞɔəɖɔ. 

ɐ, ɑ ð ȽɟɍɩɛɑəɐɔɘɌɗɨəɚ Ɏ ɝɞɑəɖɑ ɛɑɜɑɐəɑɏɚ ɜɚɏɌ ɛɜɌɎɚɏɚ ɍɚɖɚɎɚɏɚ ɒɑɗɟɐɚɣɖɌ ɚɛɜɑɐɑɗɫɑɞɝɫ ɐɚɛɚɗəɔɞɑɗɨ-

əɚɑ ɚɍɜɌɓɚɎɌəɔɑ (ɐ), ɌɖɞɔɎəɚ əɌɖɌɛɗɔɎɌɪɥɑɑ ɖɚəɞɜɌɝɞəɧɕ ɛɜɑɛɌɜɌɞ (ɑ).  

Fig. 1.   MRI, brain. High -resolution 3T MRI. Patient G., 5 years old.  

a-d ð In the T2 and FLAIR images, different -sized areas of the pathological signal are determined, localized 

cortically/subcortically in the frontal, parietal and occipital lobes of the right h emisphere.  

a, d ð Foci in the frontal and occipital lobes have a transmantic character, extending from the wall of the lat-

eral ventricle to the cortical plate.  

e, f ð Subependimally in the wall of the anterior horn of the right lateral ventricle, an additi onal formation is 

determined, actively accumulating a contrast agent.  
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ɍɚɐɜɝɞɎɚɎɌəɔɔ ɛɚɝɗɑ ɐəɑɎəɚɏɚ ɝəɌ ɓɌɜɑɏɔ-

ɝɞɜɔɜɚɎɌə ɠɚɖɌɗɨəɧɕ ɩɛɔɗɑɛɞɔɣɑɝɖɔɕ ɛɜɔ-

ɝɞɟɛ Ɍɟɞɚɘɚɞɚɜəɚɏɚ ɡɌɜɌɖɞɑɜɌ ð Ɏ Ɏɔɐɑ ɔɓɘɑ-

əɑəɔɫ ɝɚɓəɌəɔɫ ɝ ɛɜɔɚɝɞɌəɚɎɖɚɕ ɐɑɫɞɑɗɨəɚ-

ɝɞɔ, ɓɌɘɔɜɌəɔɫ, ɐɌɗɑɑ ɚɞɘɑɣɌɑɞɝɫ ɡɌɚɞɔɣəɌɫ 

ɐɎɔɏɌɞɑɗɨəɌɫ ɌɖɞɔɎəɚɝɞɨ ɝ ɛɚɎɚɜɚɞɚɘ əɌ 

ɛɜɌɎɧɕ ɍɚɖ, ɞɌɖɒɑ Ɏ ɞɑɣɑəɔɑ ɛɜɔɝɞɟɛɌ ɚɞɘɑ-

ɣɌɗɔɝɨ ɚɜɚɌɗɔɘɑəɞɌɜəɧɑ ɌɎɞɚɘɌɞɔɓɘɧ, 

Ɏɓɏɗɫɐ ɔɝɛɟɏɌəəɧɕ, ɞɚəɔɣɑɝɖɚɑ əɌɛɜɫɒɑəɔɑ 

Ɏ ɛɜɌɎɚɕ ɜɟɖɑ. ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɟ ɜɑɍɑəɖɌ Ɏɧ-

ɫɎɗɑəɌ ɖɗɔəɔɖɚ-ɉɉȯ-ɜɌɐɔɚɗɚɏɔɣɑɝɖɌɫ ɖɚɜɜɑ-

ɗɫɢɔɫ ɩɛɔɗɑɛɞɔɣɑɝɖɚɏɚ ɛɜɔɝɞɟɛɌ, ɩɛɔɗɑɛɞɔ-

ɣɑɝɖɚɕ ɌɖɞɔɎəɚɝɞɔ ɔ ɞɜɌəɝɘɌəɞɔɕəɚɏɚ ɚɣɌɏɌ 

Ɏ ɛɜɌɎɚɕ ɗɚɍəɚɕ ɐɚɗɑ. Ȯɘɑɝɞɑ ɝ ɞɑɘ, ɛɜɔ 

ɟɏɗɟɍɗɑəəɚɘ ɖɗɔəɔɣɑɝɖɚɘ ɔ ɔəɝɞɜɟɘɑəɞɌɗɨ-

əɚɘ ɚɍɝɗɑɐɚɎɌəɔɔ əɑ ɎɧɫɎɗɑəɚ ɖɌɖɔɡ-ɗɔɍɚ 

ɔɓɘɑəɑəɔɕ Ɏ əɑɎɜɚɗɚɏɔɣɑɝɖɚɘ ɝɞɌɞɟɝɑ. Ȼɜɔ 

ɠɔɓɔɖɌɗɨəɚɘ ɚɝɘɚɞɜɑ əɑ ɚɍəɌɜɟɒɑəɚ ɛɌɞɚɗɚ-

ɏɔɣɑɝɖɔɡ ɔɓɘɑəɑəɔɕ ɖɚɒəɧɡ ɛɚɖɜɚɎɚɎ ɔ 

ɝɖɗɑɜ. Ȼɚ ɐɌəəɧɘ ȿȳȴ ɚɜɏɌəɚɎ ɘɚɣɑɎɧɐɑɗɔ-

ɞɑɗɨəɚɕ ɝɔɝɞɑɘɧ, ɚɜɏɌəɚɎ ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ 

ɔ ɐɚɛɛɗɑɜɩɡɚɖɌɜɐɔɚɏɜɌɠɔɔ ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ 

ɔɓɘɑəɑəɔɕ əɑ ɎɧɫɎɗɑəɚ. 

Ȼɜɔ ɛɜɚɎɑɐɑəɔɔ ɖɚəɝɔɗɔɟɘɌ ɔ ɚɍɝɟɒ-

ɐɑəɔɔ ɜɑɓɟɗɨɞɌɞɚɎ ɚɍɝɗɑɐɚɎɌəɔɫ, ɛɚ ɝɚɎɚ-

ɖɟɛəɚɝɞɔ ɖɗɔəɔɣɑɝɖɔɡ, ɜɌɐɔɚɗɚɏɔɣɑɝɖɔɡ ɔ 

əɑɕɜɚɠɔɓɔɚɗɚɏɔɣɑɝɖɔɡ ɛɜɔɓəɌɖɚɎ ɍɧɗɚ Ɏɧ-

ɝɖɌɓɌəɚ ɛɜɑɐɛɚɗɚɒɑəɔɑ ɚ ɝɞɜɟɖɞɟɜəɚɕ ɚɝəɚ-

Ɏɑ ɩɛɔɗɑɛɞɚɏɑəɑɓɌ, Ɏ Ɏɔɐɑ əɌɗɔɣɔɫ çɌɖɞɔɎəɚ-

ɏɚè ɞɟɍɑɜɌ Ɏ ɛɜɌɎɚɕ ɗɚɍəɚɕ ɐɚɗɑ. ȾɌɖɔɘ ɚɍɜɌ-

ɓɚɘ, ɟɣɔɞɧɎɌɫ ɜɌɐɔɚɗɚɏɔɣɑɝɖɟɪ ɖɌɜɞɔəɟ ɔ 

ɚɞɝɟɞɝɞɎɔɑ ɐɚɝɞɚɎɑɜəɧɡ ɛɜɔɓəɌɖɚɎ ɛɌɞɚɗɚ-

ɏɔɔ Ɏəɟɞɜɑəəɔɡ ɚɜɏɌəɚɎ ɔ ɖɚɒəɧɡ ɛɚɖɜɚɎɚɎ, 

ɔɓɘɑəɑəɔɫ Ɏ ɏɚɗɚɎəɚɘ ɘɚɓɏɑ ɞɜɑɍɟɪɞ ɛɜɚɎɑ-

ɐɑəɔɫ ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɏɚ ɐɔɌɏəɚɓɌ ɘɑɒɐɟ 

ɛɜɚɫɎɗɑəɔɫɘɔ ȾȽ ɝ ɛɜɑɔɘɟɥɑɝɞɎɑəəɧɘ ɛɚ-

ɜɌɒɑəɔɑɘ ɂȹȽ ɔ ɀȶȰ Ɏ ɛɜɌɎɚɕ ɗɚɍəɚɕ ɐɚɗɑ 

Ɏ ɝɚɣɑɞɌəɔɔ ɝ əɑɓɌɎɔɝɔɘɧɘ Ƚɉȿ Ɏ ɝɞɑəɖɑ 

ɍɚɖɚɎɚɏɚ ɒɑɗɟɐɚɣɖɌ. ȹɌɗɔɣɔɑ əɑɕɜɚəɌɗɨəɚ-

ɏɗɔɌɗɨəɚɏɚ ɞɟɘɚɜɌ Ɏ ɛɜɌɎɚɕ ɗɚɍəɚɕ ɐɚɗɑ 

ɛɜɑɐɝɞɌɎɗɫɑɞɝɫ ɘɌɗɚɎɑɜɚɫɞəɧɘ. ȻɜɔəɔɘɌɫ 

Ɏɚ ɎəɔɘɌəɔɑ ɜɑɓɟɗɨɞɌɞɧ ɉɉȯ, ȸȼȾ ɔ ɠɑəɚ-

ɘɑəɚɗɚɏɔɪ ɛɜɔɝɞɟɛɚɎ, ɛɚɐɞɎɑɜɐɔɎɤɔɑ 

ɝɞɜɟɖɞɟɜəɟɪ ɚɝəɚɎɟ ɩɛɔɗɑɛɞɚɏɑəɑɓɌ, ɛɌɢɔɑə-

ɞɟ ɛɚɖɌɓɌəɚ ɡɔɜɟɜɏɔɣɑɝɖɚɑ ɗɑɣɑəɔɑ ɩɛɔɗɑɛ-

ɝɔɔ. ȼɑɖɚɘɑəɐɚɎɌəɚ ɛɜɚɎɑɐɑəɔɑ ɏɑəɑɞɔɣɑ-

ɝɖɔɡ ɞɑɝɞɚɎ ɐɗɫ ɛɚɔɝɖɌ ɛɌɞɚɏɑəəɧɡ ɘɟɞɌɢɔɕ, 

ɌɝɝɚɢɔɔɜɚɎɌəəɧɡ ɝ ȾȽ. Ȼɚɝɗɑ ɛɜɑɡɔɜɟɜɏɔɣɑ-

ɝɖɚɕ ɛɚɐɏɚɞɚɎɖɔ ɛɜɚɎɑɐɑəɚ ɚɛɑɜɌɞɔɎəɚɑ 

ɎɘɑɤɌɞɑɗɨɝɞɎɚ.  

ȼɑɓɟɗɨɞɌɞɧ ɛɌɞɚɘɚɜɠɚɗɚɏɔɣɑɝɖɚɏɚ 

ɔɝɝɗɑɐɚɎɌəɔɫ.  

 ȸɌɞɑɜɔɌɗ ɛɜɑɐɝɞɌɎɗɑə ɞɖɌəɨɪ ɂȹȽ Ɏ 

Ɏɔɐɑ ɍɑɗɚɏɚ ɎɑɥɑɝɞɎɌ ɝ ɟɣɌɝɞɖɌɘɔ ɏɔɛɚɘɔɑ-

ɗɔəɔɓɌɢɔɔ. ȹɌɍɗɪɐɌɪɞɝɫ ɘəɚɏɚɣɔɝɗɑəəɧɑ 

ɍɌɗɗɚəəɧɑ ɖɗɑɞɖɔ, ɔɘɑɪɥɔɑ ɚɍɔɗɨəɟɪ ɘɌɞɚ-

Ɏɚ-ɩɚɓɔəɚɠɔɗɨəɟɪ ɢɔɞɚɛɗɌɓɘɟ, ɝɎɑɞɗɧɑ ɩɖɝ-

ɢɑəɞɜɔɣəɧɑ ɫɐɜɌ. Ƚ ɜɌɝɤɔɜɑəəɚɏɚ ɖɚəɢɌ 

ɠɜɌɏɘɑəɞɌ ɞɖɌəɔ ɎɔɓɟɌɗɔɓɔɜɟɪɞɝɫ ɜɑɐɟɢɔ-

ɜɚɎɌəəɧɑ əɑɍɚɗɨɤɔɑ ɟɣɌɝɞɖɔ ɖɚɜɞɑɖɝɌ ɝɚ 

ɝəɔɒɑəəɧɘ ɖɚɗɔɣɑɝɞɎɚɘ əɑɕɜɚəɚɎ. Ƚɟɒɑə-

əɧɕ, ɘɌɜɖɔɜɚɎɌəəɧɕ əɔɞɨɪ, ɖɚəɑɢ ɠɜɌɏ-

ɘɑəɞɌ ɞɖɌəɔ ɛɜɑɐɝɞɌɎɗɑə ɍɑɗɧɘ ɎɑɥɑɝɞɎɚɘ ɝ 

ɑɐɔəɔɣəɧɘɔ ɍɌɗɗɚəəɧɘɔ ɖɗɑɞɖɌɘɔ. ȼɑɓɟɗɨ-

ɞɌɞ ȴȯɁ ɔɝɝɗɑɐɚɎɌəɔɫ: ɩɖɝɛɜɑɝɝɔɫ vimentin, 

GFAP Ɏ ɍɌɗɗɚəəɧɡ ɖɗɑɞɖɌɡ. ȼɑɌɖɢɔɫ ɝ Ɍəɞɔ-

NeuN Ɏ ɑɐɔəɔɣəɧɡ əɑɕɜɚəɌɡ. ȼɑɌɖɢɔɫ ɝ Ɍə-

ɞɔ-NF ɛɚɐɞɎɑɜɐɔɗɌ ɚɞɝɟɞɝɞɎɔɑ ɐɔɝɘɚɜɠɔɣ-

əɧɡ əɑɕɜɚəɚɎ. ȳɌɖɗɪɣɑəɔɑ: ɖɌɜɞɔəɌ ɝɚɚɞ-

ɎɑɞɝɞɎɟɑɞ ɠɚɖɌɗɨəɚɕ ɖɚɜɞɔɖɌɗɨəɚɕ ɐɔɝɛɗɌ-

ɓɔɔ, ɞɔɛ IIb (ILAE). 

ȬəɌɗɔɓ Ȱȹȶ ɛɌɢɔɑəɞɌ ɛɜɚɎɑɐɑə ɘɑɞɚ-

ɐɚɘ ɎɧɝɚɖɚɛɜɚɔɓɎɚɐɔɞɑɗɨəɚɏɚ ɛɚɗɟɛɜɚɎɚɐ-

əɔɖɚɎɚɏɚ ɛɌɜɌɗɗɑɗɨəɚɏɚ ɝɑɖɎɑəɔɜɚɎɌəɔɫ 

Ȱȹȶ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɛɜɔɍɚɜɌ Ion Torrent 

S5 (Life Technologies, ȽɄȬ). Ȱɗɫ ɛɜɚɍɚɛɚɐɏɚ-

ɞɚɎɖɔ ɍɧɗɌ ɔɝɛɚɗɨɓɚɎɌəɌ ɝɞɌəɐɌɜɞəɌɫ ɘɑɞɚ-

ɐɔɖɌ ɔɓɏɚɞɚɎɗɑəɔɫ ɌɘɛɗɔɠɔɖɌɢɔɚəəɧɡ ɍɔɍ-

ɗɔɚɞɑɖ ɚɞ ɖɚɘɛɌəɔɔ Ion AmpliSeq (Termo 

Fisher), ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ əɌɍɚɜɌ ɜɑɌɖɞɔɎɚɎ 

Ion AmpliSeq Library Kit 2.0 ɔ ɖɌɝɞɚɘəɚɕ ɛɌ-

əɑɗɔ ɛɜɌɕɘɑɜɚɎ. Ƚɛɔɝɚɖ ɏɑəɚɎ Ɏ ɔɝɛɚɗɨɓɟɑ-

ɘɚɕ ɛɌəɑɗɔ: TSC1, TSC2. Ȱȹȶ-ɌəɌɗɔɓ ɛɜɚɎɚ-

ɐɔɗɝɫ əɌ ɘɌɞɑɜɔɌɗɑ ɛɑɜɔɠɑɜɔɣɑɝɖɚɕ Ɏɑəɚɓ-

əɚɕ ɖɜɚɎɔ ɛɟɞɑɘ ɛɚɔɝɖɌ ɘɟɞɌɢɔɕ Ɏ ɏɑəɌɡ 

TSC1 ɔ TSC2 ɔ ɛɚɗəɚɘ ɝɑɖɎɑɝɞɜɔɜɚɎɌəɔɔ ɏɑ- 

 

ȼɔɝ. 2 (Fig. 2) 

ȼɔɝ. 2.    ȻɚɝɞɚɛɑɜɌɢɔɚəəɌɫ ȸȼȾ.  

Ȯ ɛɜɌɎɚɕ ɗɚɍəɚɕ ɐɚɗɑ ɎɔɓɟɌɗɔɓɔɜɟɑɞɝɫ ɛɚɝɞɚɛɑ-

ɜɌɢɔɚəəɚɑ ɗɚɒɑ, Ɏɧɛɚɗəɑəəɚɑ ɗɔɖɎɚɜɚɘ. ȶɌɜɞɔ-

əɌ ɞɚɞɌɗɨəɚɕ ɜɑɓɑɖɢɔɔ ɛɌɞɚɗɚɏɔɣɑɝɖɚɏɚ ɩɛɔɗɑɛ-

ɞɚɏɑəəɚɏɚ ɝɟɍɝɞɜɌɞɌ.  

Fig. 2.    Postoperative MRI.  

In the right frontal lobe, a postoperative bed made 

by the cerebrospinal fluid is visualized. The picture 

of total resection of a pathological epileptogenic 

substrate.  
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əɚɎ. ȭɧɗ ɛɜɚɎɑɐɑə ɛɚɔɝɖ ɛɌɞɚɏɑəəɧɡ ɘɟɞɌ-

ɢɔɕ, ɌɝɝɚɢɔɔɜɚɎɌəəɧɡ ɝ ɞɟɍɑɜɚɓəɧɘ ɝɖɗɑɜɚ-

ɓɚɘ. ȺɢɑəɖɌ ɖɗɔəɔɣɑɝɖɚɕ ɓəɌɣɔɘɚɝɞɔ (ɛɌɞɚ-

ɏɑəəɚɝɞɔ) ɎɧɫɎɗɑəəɧɡ ɎɌɜɔɌəɞɚɎ ɛɜɚɎɚɐɔ-

ɗɌɝɨ əɌ ɚɝəɚɎɌəɔɔ ɜɚɝɝɔɕɝɖɔɡ ɜɑɖɚɘɑəɐɌɢɔɕ 

ɐɗɫ ɔəɞɑɜɛɜɑɞɌɢɔɔ ɐɌəəɧɡ, ɛɚɗɟɣɑəəɧɡ ɘɑ-

ɞɚɐɌɘɔ ɘɌɝɝɚɎɚɏɚ ɛɌɜɌɗɗɑɗɨəɚɏɚ ɝɑɖɎɑəɔɜɚ-

ɎɌəɔɫ (MPS). ȳɌɖɗɪɣɑəɔɑ: ɓəɌɣɔɘɧɡ ɔɓɘɑəɑ-

əɔɕ, ɝɚɚɞɎɑɞɝɞɎɟɪɥɔɡ ɖɜɔɞɑɜɔɫɘ ɛɚɔɝɖɌ, əɑ 

ɚɍəɌɜɟɒɑəɚ. ȻɌɞɚɏɑəəɧɡ ɔɗɔ Ɏɑɜɚɫɞəɚ ɛɌɞɚ-

ɏɑəəɧɡ ɘɟɞɌɢɔɕ Ɏ ɏɑəɌɡ TSC1 ɔ TSC2 əɑ Ɏɧ-

ɫɎɗɑəɚ.  

ȳɌ Ɏɜɑɘɫ ɛɚɝɞɚɛɑɜɌɢɔɚəəɚɏɚ əɌɍɗɪɐɑ-

əɔɫ Ɏ ɚɞɐɑɗɑəɔɔ, ɛɜɔɝɞɟɛɚɎ ɟ ɛɌɢɔɑəɞɌ əɑ 

ɚɞɘɑɣɌɗɚɝɨ.  

Ⱥɍɝɟɒɐɑəɔɑ. 

Ȼɚ ɚɢɑəɖɌɘ ȮȺȳ Ɏ ɘɔɜɑ ɚɖɚɗɚ 2 ɘɔɗɗɔ-

ɚəɚɎ ɣɑɗɚɎɑɖ ɍɚɗɑɪɞ ȾȽ. ɃɌɝɞɚɞɌ ɎɝɞɜɑɣɌɑ-

ɘɚɝɞɔ Ɏ ɛɚɛɟɗɫɢɔɔ ɝɚɝɞɌɎɗɫɑɞ 1:10 000 (ɟ 

əɚɎɚɜɚɒɐɑəəɧɡ ñ 1:6000) [1, 4].  Ȯ 1862 ɏɚɐɟ 

əɑɘɑɢɖɔɕ ɟɣɑəɧɕ-ɛɌɞɚɗɚɏɚɌəɌɞɚɘ ɀɜɔɐɜɔɡ 

ɠɚə ȼɑɖɗɔəɏɡɌɟɓɑə ɛɜɔ Ɏɝɖɜɧɞɔɔ ɚɛɔɝɌɗ 

ɝɑɜɐɢɑ ɘɗɌɐɑəɢɌ ɝ əɑɝɖɚɗɨɖɔɘɔ ɚɛɟɡɚɗɫɘɔ Ɏ 

ɘɔɚɖɌɜɐɑ ɔ ɏɚɗɚɎəɚɕ ɘɚɓɏ ɝ ɔɓɘɑəɑəɔɫɘɔ 

ɖɚɜɞɔɖɌɗɨəɚɕ ɛɗɌɝɞɔəɧ, ɣɞɚ ɫɎɗɫɗɚɝɨ ɜɌɍɐɚ-

ɘɔɚɘɌɘɔ ɔ ɖɚɜɞɔɖɌɗɨəɧɘɔ ɞɟɍɑɜɝɌɘɔ.  ȰɌ-

ɗɑɑ ɠɜɌəɢɟɓɝɖɔɕ əɑɎɜɚɗɚɏ Ȱɑɓɔɜɑ-ȸɌɏɗɟɌɜ 

ȭɟɜəɑɎɔɗɨ Ɏ 1880 ɏɚɐɟ, ɝɔɝɞɑɘɌɞɔɓɔɜɚɎɌɎ 

ɛɌɞɚɗɚɏɔɣɑɝɖɔɑ ɐɌəəɧɑ, ɛɜɔɘɑəɔɗ ɞɑɜɘɔə 

çɞɟɍɑɜɚɓəɧɕ ɝɖɗɑɜɚɓè [8, 9].  Ȯ 10-20% ɜɌɓɎɔ-

ɞɔɑ ȾȽ ɚɍɟɝɗɚɎɗɑəɚ ɘɟɞɌɢɔɑɕ ɏɑəɌ TSC1, ɗɚ-

ɖɌɗɔɓɚɎɌəəɚɏɚ əɌ 9-ɕ ɡɜɚɘɚɝɚɘɑ 9q34 ɔ ɚɞ-

ɎɑɞɝɞɎɑəəɚɏɚ ɓɌ ɖɚɐɔɜɚɎɖɟ ɍɑɗɖɌ ɏɌɘɌɜɞɔəɌ.  

Ȯ 80-90% ɝɗɟɣɌɑɎ ɍɚɗɑɓəɔ ɚɍɟɝɗɚɎɗɑəɧ ɘɟɞɌ-

ɢɔɫɘɔ Ɏ ɏɑəɑ TSC2, ɖɚɞɚɜɧɕ ɗɚɖɌɗɔɓɚɎɌə əɌ 

16 -ɕ ɡɜɚɘɚɝɚɘɑ Ɏ ɜɌɕɚəɑ 16p13 ɔ ɖɚɐɔɜɟɑɞ 

ɍɑɗɚɖ ɞɟɍɑɜɔə [1, 4]. 

ȶɌɖ ɟɒɑ ɍɧɗɚ ɝɖɌɓɌəɚ Ɏɧɤɑ, ɜɌɝɛɜɚ-

ɝɞɜɌəɑəəɚɑ ɛɚɜɌɒɑəɔɑ ɚɜɏɌəɚɎ ɔ ɝɔɝɞɑɘ ɛɜɔ 

ȾȽ ɞɜɑɍɟɑɞ ɝɔɝɞɑɘəɚɏɚ, ɘɑɒɐɔɝɢɔɛɗɔəɌɜəɚɏɚ 

ɛɚɐɡɚɐɌ, ɔ, Ɏ əɑɖɚɞɚɜɧɡ ɝɗɟɣɌɫɡ, ɟɏɗɟɍɗɑəəɚ-

ɏɚ ɖɚɘɛɗɑɖɝəɚɏɚ ɚɍɝɗɑɐɚɎɌəɔɫ ɛɌɢɔɑəɞɌ ɝ 

ɢɑɗɨɪ ɛɚɝɞɌəɚɎɖɔ ɐɔɌɏəɚɓɌ. Ȼɚ ɔɞɚɏɌɘ ɖɚə-

ɠɑɜɑəɢɔɔ ɛɚ ɖɗɔəɔɣɑɝɖɚɘɟ ɖɚəɝɑəɝɟɝɟ ȾȽ 

2012 ɏɚɐɌ (2012 TSC Clinical Consensus 

Conference) Ɏɧɐɑɗɑəɧ ɛɑɜɎɔɣəɧɑ (ɍɚɗɨɤɔɑ) 

ɛɜɔɓəɌɖɔ ɔ Ɏɞɚɜɔɣəɧɑ (ɘɌɗɧɑ) ɛɜɔɓəɌɖɔ.  ȹɌ 

ɚɝəɚɎɌəɔɔ əɌɗɔɣɔɫ 2 ɛɑɜɎɔɣəɧɡ ɛɜɔɓəɌɖɚɎ 

ɔɗɔ 1 ɛɑɜɎɔɣəɚɏɚ ɔ 2 Ɏɞɚɜɔɣəɧɡ ɟɝɞɌəɌɎɗɔ-

ɎɌɑɞɝɫ əɑɝɚɘəɑəəɧɕ ɐɔɌɏəɚɓ ȾȽ, Ɏɚɓɘɚɒəɧɕ 

ɐɔɌɏəɚɓ ð əɌ ɚɝəɚɎɌəɔɔ əɌɗɔɣɔɫ 1 ɛɑɜɎɔɣəɚ-

ɏɚ ɛɜɔɓəɌɖɌ ɔɗɔ 1 ɛɑɜɎɔɣəɚɏɚ ɔ 1 Ɏɞɚɜɔɣəɚ-
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ȼɔɝ. 3 Ɍ (Fig. 3 Ɍ) 

ȼɔɝ. 3.    ȸɔɖɜɚɛɜɑɛɌɜɌɞɧ.  

a ð ȭɌɗɗɚəəɧɑ ɖɗɑɞɖɔ ɩɖɝɛɜɑɝɝɔɜɟɪɞ vimentin.  

ɍ ð Ȯ ɍɑɗɚɘ ɎɑɥɑɝɞɎɑ ɎɔɓɟɌɗɔɓɔɜɟɪɞɝɫ ɍɌɗɗɚəəɧɑ ɖɗɑɞɖɔ. Ȼɜɔ ɩɞɚɘ Ɏ əɑɚɖɚɜɞɑɖɝɑ ɔ ɍɑɗɚɘ ɎɑɥɑɝɞɎɑ ɚɞ-

ɝɟɞɝɞɎɟɪɞ ɐɔɝɘɚɜɠɔɣəɧɑ əɑɕɜɚəɧ. ȴɘɘɟəəɚɑ ɚɖɜɌɤɔɎɌəɔɑ, ɡ40. 

Ɏ ð Ȯ ɍɑɗɚɘ ɎɑɥɑɝɞɎɑ ɎɝɞɜɑɣɌɪɞɝɫ ɓɚəɧ ɏɔɛɚɘɔɑɗɔəɔɓɌɢɔɔ (Ɏɑɜɡəɫɫ ɣɌɝɞɨ ɛɚɗɫ). ȺɖɜɌɝɖɌ ɏɑɘɌɞɚɖɝɔɗɔ-

əɚɘ ɔ ɩɚɓɔəɚɘ, ɡ200.  

Fig. 3.    Microsection.   

a ð Balloon cells express vimentin. Immune staining, x40  

b ð Balloon cells are visualized in the white substance. At the same ti me, there are no dysmorphic neurons in 

the neocortex and white matter. Staining with hematoxylin and eosin, x200  

ɝ ð Hypomyelination zones are found in the white substance (upper part of the field). Staining with hematoxylin 

and eosin, x100 . 
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ɏɚ ɛɜɔɓəɌɖɚɎ, ɔɗɔ 2 (ɔ ɍɚɗɑɑ) Ɏɞɚɜɔɣəɧɡ ɛɜɔ-

ɓəɌɖɚɎ.  

ȶɗɔəɔɣɑɝɖɔɑ ɖɜɔɞɑɜɔɔ: əɑɝɚɘəɑəəɧɕ 

ɐɔɌɏəɚɓ ȾȽ ð 2 ɚɝəɚɎəɧɡ ɛɜɔɓəɌɖɌ, ɗɔɍɚ 1 

ɚɝəɚɎəɚɕ ɔ 2 ɔɗɔ ɍɚɗɑɑ Ɏɞɚɜɚɝɞɑɛɑəəɧɡ, 

Ɏɚɓɘɚɒəɧɕ ɐɔɌɏəɚɓ ȾȽ ð 1 ɚɝəɚɎəɚɕ, ɗɔɍɚ 1 

ɚɝəɚɎəɚɕ ɔ 1 Ɏɞɚɜɔɣəɧɕ, ɗɔɍɚ  Ó2  Ɏɞɚɜɔɣ-

əɧɡ. 

ȺɝəɚɎəɧɑ (ɍɚɗɨɤɔɑ) ɛɜɔɓəɌɖɔ: 

¶ Ɍəɏɔɚɠɔɍɜɚɘɧ (3 ɔɗɔ ɍɚɗɑɑ) ɔɗɔ ɠɔɍ-

ɜɚɓəɧɑ ɍɗɫɤɖɔ ɖɚɒɔ ɏɚɗɚɎɧ 

¶ əɑɞɜɌɎɘɌɞɔɣɑɝɖɌɫ ɚɖɚɗɚəɚɏɞɑɎɌɫ 

ɠɔɍɜɚɘɌ (2 ɔɗɔ ɍɚɗɑɑ) 

¶ ɏɔɛɚɘɑɗɌəɚɞɔɣɑɝɖɔɑ ɛɫɞəɌ (3 ɔɗɔ ɍɚ-

ɗɑɑ, ɐɔɌɘɑɞɜɚɘ əɑ ɘɑəɑɑ 5 ɘɘ) 

¶ ɟɣɌɝɞɚɖ çɤɌɏɜɑəɚɎɚɕè ɖɚɒɔ 

¶ ɘəɚɒɑɝɞɎɑəəɧɑ ɟɓɑɗɖɚɎɧɑ ɏɌɘɌɜɞɚɘɧ 

ɝɑɞɣɌɞɖɔ 

¶ ɖɚɜɞɔɖɌɗɨəɧɑ ɐɔɝɛɗɌɓɔɔ (ɎɖɗɪɣɌɪɞ 

ɞɟɍɑɜɝɧ ɔ ɗɔəɔɔ ɘɔɏɜɌɢɔɔ ɍɑɗɚɏɚ Ɏɑ-

ɥɑɝɞɎɌ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ) 

¶ ɝɟɍɩɛɑəɐɔɘɌɗɨəɧɕ ɟɓɑɗ   

¶ ɝɟɍɩɛɑəɐɔɘɌɗɨəɌɫ ɏɔɏɌəɞɚɖɗɑɞɚɣəɌɫ 

ɌɝɞɜɚɢɔɞɚɘɌ 

¶ ɜɌɍɐɚɘɔɚɘɌ ɝɑɜɐɢɌ 

¶ ɗɔɘɠɌəɏɔɚɗɑɕɚɘɔɚɘɌɞɚɓ (LAM)* 

¶ Ɍəɏɔɚɘɔɚɗɔɛɚɘɧ (2 ɔɗɔ ɍɚɗɑɑ) * 

*ɝɚɣɑɞɌəɔɑ ɐɎɟɡ ɚɝəɚɎəɧɡ ɛɜɔɓəɌɖɚɎ 

LAM ɔ Ɍəɏɔɚɘɔɚɗɔɛɚɘɧ ɍɑɓ ɐɜɟɏɔɡ ɛɜɔɓəɌ-

ɖɚɎ əɑ ɝɚɚɞɎɑɞɝɞɎɟɑɞ ɖɜɔɞɑɜɔɫɘ ɐɗɫ ɚɛɜɑɐɑ-

ɗɑəəɚɏɚ ɐɔɌɏəɚɓɌ TSC. 

Ȯɞɚɜɔɣəɧɑ (ɘɌɗɧɑ) ɛɜɔɓəɌɖɔ: 

¶ ɟɏɗɟɍɗɑəɔɫ Ɏ ɩɘɌɗɔ ɓɟɍɚɎ (3 ɔɗɔ ɍɚɗɑɑ 

əɌ Ɏɑɝɨ ɓɟɍəɚɕ ɜɫɐ) 

¶ ɠɔɍɜɚɘɧ ɛɚɗɚɝɞɔ ɜɞɌ (2 ɔɗɔ ɍɚɗɑɑ) 

¶ ɏɌɘɌɜɞɚɘɧ Ɏəɟɞɜɑəəɔɡ ɚɜɏɌəɚɎ (ɓɌ 

ɔɝɖɗɪɣɑəɔɑɘ ɛɚɣɑɣəɧɡ) 

¶ ɌɡɜɚɘɌɞɔɣɑɝɖɔɕ ɟɣɌɝɞɚɖ əɌ ɝɑɞɣɌɞɖɑ 

¶ ɛɚɜɌɒɑəɔɫ ɖɚɒɔ ɛɚ ɞɔɛɟ ɛɫɞɑə "ɖɚə-

ɠɑɞɞɔ" 

¶ ɘəɚɒɑɝɞɎɑəəɧɑ ɖɔɝɞɧ ɛɚɣɑɖ 

ȻɚɜɌɒɑəɔɫ ɂȹȽ ɛɜɔ ȾȽ. ȻɚɜɌɒɑəɔɫ 

ɂȹȽ ɛɜɔ ȾȽ. Ȼɚ ɐɌəəɧɘ ȸȼȾ ɞɟɍɑɜɧ ɛɜɑɐ-

ɝɞɌɎɗɫɪɞ ɝɚɍɚɕ ɓɚəɧ ɛɚɎɧɤɑəəɚɏɚ ȸȼ-

ɝɔɏəɌɗɌ Ɏ Ⱦ2-Ȯȴ ɔ FLAIR, ɜɌɝɛɚɗɚɒɑəəɧɑ Ɏ 

ɖɚɜɞɔɖɌɗɨəɚɘ ɝɗɚɑ ɝ ɛɌɞɞɑɜəɚɘ çɤɔɜɚɖɔɡè 

ɔɓɎɔɗɔə. ȭɚɗɑɑ ɣɑɘ Ɏ 50% ɝɗɟɣɌɑɎ ɎɝɞɜɑɣɌɑɞ-

ɝɫ ɖɌɗɨɢɔɠɔɖɌɢɔɫ ɞɟɍɑɜɚɎ, ɣɞɚ ɡɚɜɚɤɚ ɐɑɞɌ-

ɗɔɓɔɜɟɑɞɝɫ ɛɜɔ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ 

(ȶȾ) ɔ ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɚɕ ɞɚɘɚɏɜɌɠɔɔ 

(ȸȼȾ) ɛɜɔ ɔɝɛɚɗɨɓɚɎɌəɔɔ ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚ-

ɝɞɑɕ Ⱦ2* ɔ SWI/SWAN. Ⱦɟɍɑɜ ɘɚɒɑɞ ɫɎɗɫɞɨɝɫ 

ɢɑəɞɜɚɘ ɛɌɞɚɗɚɏɔɣɑɝɖɚɕ ɩɛɔɗɑɛɞɔɣɑɝɖɚɕ Ɍɖ-

ɞɔɎəɚɝɞɔ, Ɍ ɞɌɖ ɒɑ ɍɧɞɨ çəɑɘɧɘè [10]. ȹɌ 

ɠɚəɑ əɑɓɌɎɑɜɤɑəəɚɕ ɘɔɑɗɔəɔɓɌɢɔɔ ɞɟɍɑɜɧ 

ɛɜɑɐɝɞɌɎɗɫɪɞ ɝɚɍɚɕ ɓɚəɧ ɏɔɛɑɜɔəɞɑəɝɔɎəɚɏɚ 

ɝɔɏəɌɗɌ ɛɚ Ⱦ1-Ȯȴ ɔ ɏɔɛɚɔəɞɑəɝɔɎəɚɏɚ ɛɚ Ⱦ2-

Ȯȴ. ȼɌɐɔɌɗɨəɧɑ ɘɔɏɜɌɢɔɚəəɧɑ ɞɜɌɖɞɧ 

əɌɍɗɪɐɌɪɞɝɫ  ɟ 30-95%  ɍɚɗɨəɧɡ ȾȽ.  ȼɌɝɛɜɚ-

ɝɞɜɌəɫɪɞɝɫ ɚɞ ɞɟɍɑɜɚɎ ɐɚ ɩɛɑəɐɔɘɧ ɝɞɑəɚɖ 

ɒɑɗɟɐɚɣɖɚɎ, ɝɚɝɞɚɫɞ ɔɓ ɏɜɟɛɛɧ ɏɑɞɑɜɚɞɚɛɔ-

ɣɑɝɖɔɡ ɖɗɌɝɞɑɜəɧɡ ɖɗɑɞɚɖ. ȼɌɐɔɌɗɨəɧɑ ɘɔ-

ɏɜɌɢɔɚəəɧɑ ɞɜɌɖɞɧ ɚɞəɚɝɫɞɝɫ ɖ ɩɛɔɗɑɛɞɚ-

ɏɑəəɧɘ ɓɚəɌɘ. Ƚ 1998 ɏɚɐɌ ɗɔəɑɕəɧɑ, ɜɌɐɔ-

Ɍɗɨəɧɑ ɘɔɏɜɌɢɔɔ ɍɑɗɚɏɚ ɎɑɥɑɝɞɎɌ ɔɝɖɗɪɣɑ-

əɧ ɔɓ Ɏɞɚɜɔɣəɧɡ (ɘɌɗɧɡ) ɛɜɔɓəɌɖɚɎ ɔ ɜɌɝ-

ɝɘɌɞɜɔɎɌɪɞɝɫ Ɏ ɑɐɔəɚɘ ɖɚɘɛɗɑɖɝɑ ɝ ɞɟɍɑɜɌ-

ɘɔ Ɏ ɜɌɘɖɌɡ ɖɚɜɞɔɖɌɗɨəɚɕ ɐɔɝɛɗɌɓɔɔ. Ȼɜɔ 

ɚɐəɚɎɜɑɘɑəəɚɘ ɚɍəɌɜɟɒɑəɔɔ ɜɌɐɔɌɗɨəɧɡ 

ɘɔɏɜɌɢɔɕ ɔ ɞɟɍɑɜɚɎ ɔɡ ɝɗɑɐɟɑɞ ɜɌɝɝɘɌɞɜɔ-

ɎɌɞɨ ɖɌɖ ɚɐɔə ɚɝəɚɎəɚɕ (ɍɚɗɨɤɚɕ) ɛɜɔɓəɌɖ 

ȾȽ.  

ȽɟɍɩɛɑəɐɔɘɌɗɨəɧɑ ɟɓɗɧ (Ƚɉȿ) əɌɍɗɪ-

ɐɌɪɞɝɫ Ɏ 95-98% ɝɗɟɣɌɑɎ ȾȽ. ȶɌɖ ɛɜɌɎɔɗɚ, 

ɘəɚɒɑɝɞɎɑəəɧɑ (>2) ɟɓɗɚɎɧɑ ɚɍɜɌɓɚɎɌəɔɫ ɝ 

ɗɚɖɌɗɔɓɌɢɔɑɕ Ɏ ɝɞɑəɖɌɡ ɍɚɖɚɎɧɡ ɒɑɗɟɐɚɣ-

ɖɚɎ, ɜɌɓɘɑɜɌɘɔ ɚɞ 2 ɘɘ ɝ ɜɌɓɗɔɣəɚɕ ɝɞɑɛɑ-

əɨɪ ɖɌɗɨɢɔɠɔɖɌɢɔɔ. ȮɧɫɎɗɑəɌ ɓɌɎɔɝɔɘɚɝɞɨ 

ɞɫɒɑɝɞɔ ɩɛɔɗɑɛɝɔɔ ɚɞ ɖɚɗɔɣɑɝɞɎɌ ɞɟɍɑɜɚɎ ɔ 

Ƚɉȿ. Ⱥɞ 8 ɔ ɍɚɗɑɑ ɎɧɫɎɗɑəəɧɡ ɞɟɍɑɜɚɎ ɫɎɗɫ-

ɑɞɝɫ ɛɜɚɏəɚɝɞɔɣɑɝɖɔɘ ɠɌɖɞɚɜɚɘ ɘɌəɔɠɑɝɞɌ-

ɢɔɔ ɩɛɔɗɑɛɝɔɔ ɐɚ 2 ɗɑɞ. Ⱦɟɍɑɜɧ ɔ Ƚɉȿ ɘɚɏɟɞ 

əɌɖɌɛɗɔɎɌɞɨ ɖɚəɞɜɌɝɞəɧɕ ɛɜɑɛɌɜɌɞ.  

ȽɟɍɩɛɑəɐɔɘɌɗɨəɌɫ ɏɔɏɌəɞɚɖɗɑɞɚɣəɌɫ 

ɌɝɞɜɚɢɔɞɚɘɌ (ȽɉȯȬ) ɏɗɔɚəɑɕɜɚəɌɗɨəɌɫ ɝɘɑ-

ɤɌəəɌɫ ɚɛɟɡɚɗɨ, əɌɍɗɪɐɌɑɞɝɫ Ɏ 5-20% ɟ 

ɍɚɗɨəɧɡ ȾȽ. ȶɌɖ ɛɜɌɎɔɗɚ, ȽɉȯȬ ɜɌɝɛɚɗɌɏɌɑɞ-

ɝɫ ɟ ɚɞɎɑɜɝɞɔɫ ȸɚəɜɚ, ɜɌɓɘɑɜɌɘɔ ɍɚɗɑɑ 5 ɘɘ 

Ɏ ɐɔɌɘɑɞɜɑ, ɝ ɓɌɐɚɖɟɘɑəɞɔɜɚɎɌəəɧɘ ɛɚɐ-

ɞɎɑɜɒɐɑəəɧɘ ɛɜɚɏɜɑɐɔɑəɞəɧɘ ɜɚɝɞɚɘ, 

əɌɖɌɛâɗɔɎɌɪɥɌɫ ɖɚəɞɜɌɝɞəɧɕ ɛɜɑɛɌɜɌɞ 

(Consensus Meeting for SEGA and Epilepsy 

Manag ement. 12 March 2012, Rome, Italy). 

ȶɗɔəɔɣɑɝɖɌɫ ɓəɌɣɔɘɚɝɞɨ ȽɉȯȬ ɚɍɟɝɗɚɎɗɑəɌ 

Ɏɧɝɚɖɔɘ ɜɔɝɖɚɘ ɜɌɓɎɔɞɔɫ ɚɍɝɞɜɟɖɞɔɎəɚɕ 

ɏɔɐɜɚɢɑɠɌɗɔɔ ɝ ɗɑɞɌɗɨəɧɘ ɔɝɡɚɐɚɘ. ȮɌɒəɚ 

ɚɞɘɑɞɔɞɨ, ɣɞɚ ȽɉȯȬ ɔ Ƚɉȿ ɏɔɝɞɚɗɚɏɔɣɑɝɖɔ 

ɔɐɑəɞɔɣəɧ, ɔ ɚɝəɚɎəɧɘ ɐɔɠɠɑɜɑəɢɔɌɗɨəɧɘ 

ɖɜɔɞɑɜɔɑɘ ɫɎɗɫɑɞɝɫ ɛɜɚɏɜɑɝɝɔɫ ɜɌɓɘɑɜɚɎ 

ɛɜɔ ɐɔəɌɘɔɣɑɝɖɚɘ əɌɍɗɪɐɑəɔɔ, ɜɌɓɘɑɜ ɍɚ-

ɗɑɑ >5ɘɘ ɔ əɌɖɚɛɗɑəɔɑ ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌ-

ɜɌɞɌ.  

Ȯ əɌɤɑɘ ɝɗɟɣɌɑ ɔɓɘɑəɑəɔɫ ɍɧɗɔ ɎɧɫɎ-

ɗɑəɧ ɞɚɗɨɖɚ ɝɚ ɝɞɚɜɚəɧ ɂȹȽ Ɏ Ɏɔɐɑ əɌɔɍɚɗɑɑ 

ɖɜɟɛəɚɏɚ ɞɟɍɑɜɌ Ɏ ɛɜɌɎɚɕ ɗɚɍəɚɕ ɐɚɗɑ, ɍɚɗɑɑ 

ɘɑɗɖɔɡ Ɏ ɓɌɞɧɗɚɣəɧɡ ɐɚɗɫɡ ɔ ɑɐɔəɔɣəɚɏɚ 

Ƚɉȿ, ɣɞɚ ɎɧɓɎɌɗɚ ɜɌɝɡɚɒɐɑəɔɑ Ɏɚ ɘəɑəɔɔ 

ɝɜɑɐɔ ɝɛɑɢɔɌɗɔɝɞɚɎ ɛɜɔ ɛɜɚɎɑɐɑəɔɔ ɖɚəɝɔ-

ɗɔɟɘɌ.  ȼɌɐɔɚɗɚɏɔɣɑɝɖɌɫ ɖɌɜɞɔəɌ ɔ əɌɗɔɣɔɑ 

ɟ ɛɌɢɔɑəɞɌ ɩɛɔɗɑɛɝɔɔ ɏɚɎɚɜɔɗɔ Ɏ ɛɚɗɨɓɟ 

əɌɗɔɣɔɫ ɟ ɛɌɢɔɑəɞɌ ȾȽ ɝ ɛɜɑɔɘɟɥɑɝɞɎɑəəɧɘ 

ɛɚɜɌɒɑəɔɑɘ ɂȹȽ, Ɏɘɑɝɞɑ ɝ ɞɑɘ, ɛɜɔ ɟɏɗɟɍ-

ɗɑəəɚɘ ɚɍɝɗɑɐɚɎɌəɔɔ ɚɜɏɌəɚɎ ɔ ɝɔɝɞɑɘ əɑ 

ɍɧɗɚ ɎɧɫɎɗɑəɚ ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ ɔɓɘɑəɑəɔɕ ɔɓ 

ɏɜɟɛɛ ɍɚɗɨɤɔɡ ɔ ɘɌɗɧɡ ɛɜɔɓəɌɖɚɎ ȾȽ. ȮɎɔɐɟ 

ɩɞɚɏɚ, ɐɗɫ ɟɞɚɣəɑəɔɫ ɍɧɗɚ ɛɜɑɐɗɚɒɑəɚ ɛɜɚ-

Ɏɑɐɑəɔɑ ɏɑəɑɞɔɣɑɝɖɚɏɚ ɞɑɝɞɌ ɐɗɫ ɚɍəɌɜɟɒɑ-
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əɔɫ ɘɟɞɌɢɔɕ Ɏ TSC1,  TSC2. ȶɗɔəɔɖɚ-

ɛɌɞɚɗɚɏɔɣɑɝɖɔɑ ɚɝɚɍɑəəɚɝɞɔ, ɎɧɓɎɌəəɧɑ 

ɩɞɔɘɔ ɜɌɓɗɔɣəɧɘɔ ɏɑəɌɘɔ ɔɐɑəɞɔɣəɧ. ȭɑɗɖɔ 

ɏɌɘɌɜɞɔə ɔ ɞɟɍɑɜɔə ɚɍɜɌɓɟɪɞ ɖɚɘɛɗɑɖɝ-

ɝɟɛɜɑɝɝɚɜ ɚɛɟɡɚɗɑɎɚɏɚ ɜɚɝɞɌ.   ȯɑɞɑɜɚɐɔɘɑɜ 

ɚɍɜɌɓɚɎɌəəɧɕ ɏɌɘɌɜɞɔəɚɘ ɔ ɞɟɍɑɜɔəɚɘ ɝɛɚ-

ɝɚɍɑə ɔəɏɔɍɔɜɚɎɌɞɨ ɝɔɏəɌɗɨəɧɕ ɖɌɝɖɌɐ, ɚɛɚ-

ɝɜɑɐɚɎɌəəɧɕ ɖɚɘɛɗɑɖɝɚɘ mTORȽ1 

(mammalian Targe t of Rapamycin Complex 1).  

ȸɟɞɌɢɔɔ Ɏ ɏɑəɌɡ ȾCS1 ɔ TSC2 Ɏɑɐɟɞ ɖ ɔɡ 

ɐɔɝɠɟəɖɢɔɔ, əɌ ɠɚəɑ ɘɟɞɌɢɔɔ ɛɜɚɔɝɡɚɐɔɞ 

ɛɌɞɚɗɚɏɔɣɑɝɖɌɫ ɌɖɞɔɎɌɢɔɫ ɖɔəɌɓɧ mTOR, 

ɖɚɞɚɜɌɫ ɫɎɗɫɑɞɝɫ ɖɗɪɣɑɎɧɘ ɜɑɏɟɗɫɞɚɜɚɘ ɜɚ-

ɝɞɌ ɔ ɛɜɚɗɔɠɑɜɌɢɔɔ ɖɗɑɞɚɖ. Ȼɚ ɩɞɚɕ ɛɜɔɣɔəɑ 

ɛɜɔ ȾȽ ɜɌɓɎɔɎɌɪɞɝɫ ɘəɚɒɑɝɞɎɑəəɧɑ ɐɚɍɜɚ-

ɖɌɣɑɝɞɎɑəəɧɑ ɚɛɟɡɚɗɔ (ɏɌɘɌɜɞɚɘɧ) Ɏ ɜɌɓɗɔɣ-

əɧɡ ɚɜɏɌəɌɡ, ɎɖɗɪɣɌɫ ɏɚɗɚɎəɚɕ ɘɚɓɏ, ɏɗɌɓɌ, 

ɖɚɒɟ, ɝɑɜɐɢɑ, ɛɚɣɖɔ, ɛɑɣɑəɨ, ɗɑɏɖɔɑ, ɒɑɗɟ-

ɐɚɣəɚ-ɖɔɤɑɣəɧɕ ɞɜɌɖɞ, ɩəɐɚɖɜɔəəɟɪ ɔ 

ɖɚɝɞəɟɪ ɝɔɝɞɑɘɧ. Ȼɚɝɞɑɛɑəəɚ ɛɜɚɏɜɑɝɝɔɜɟɫ 

Ɏ ɜɌɓɘɑɜɌɡ, ɚəɔ əɌɜɟɤɌɪɞ Ɍɜɡɔɞɑɖɞɚəɔɖɟ ɔ 

ɠɟəɖɢɔɪ ɚɜɏɌəɚɎ [11].  

ȳɌɖɗɪɣɑəɔɑ.  

ȹɑɝɘɚɞɜɫ əɌ ɞɚ,  ɣɞɚ Ɏ əɌɤɑɘ ɝɗɟɣɌɑ 

ɏɑəɑɞɔɣɑɝɖɔɑ ɘɟɞɌɢɔɔ Ɏ TSC1,  TSC2  əɑ ɍɧ-

ɗɔ ɚɍəɌɜɟɒɑəɧ, ɛɜɔ ɛɜɚɎɑɐɑəɔɔ ɖɚəɝɔɗɔɟɘɌ 

ɍɧɗɚ ɜɑɤɑəɚ ɛɜɚɎɑɝɞɔ ɐɔɠɠɑɜɑəɢɔɌɗɨəɧɕ 

ɐɔɌɏəɚɓ ɘɑɒɐɟ ɀȶȰ ɔ ɔɓɚɗɔɜɚɎɌəəɧɘ Ƚɉȿ ɔ  

ȾȽ, ɛɚɞɚɘɟ ɣɞɚ ɛɚ ɐɌəəɧɘ ɗɔɞɑɜɌɞɟɜəɧɡ ɔɝ-

ɞɚɣəɔɖɚɎ ɟ 10-25% ɛɌɢɔɑəɞɚɎ ɝ TSC əɑ ɚɍ-

əɌɜɟɒɔɎɌɑɞɝɫ ɘɟɞɌɢɔɕ Ɏ ɏɑəɌɡ TSC1 ɔɗɔ 

TSC2 ɛɜɔ ɚɍɧɣəɚɘ ɏɑəɑɞɔɣɑɝɖɚɘ ɞɑɝɞɔɜɚɎɌ-

əɔɔ, ɣɞɚ əɑ ɔɝɖɗɪɣɌɑɞ ȾȽ ɔ əɑ  ɛɜɚɞɔɎɚɜɑɣɔɞ 

ɔɝɛɚɗɨɓɚɎɌəɔɪ ɛɑɜɎɔɣəɧɡ ɔ Ɏɞɚɜɔɣəɧɡ ɖɗɔ-

əɔɣɑɝɖɔɡ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɡ ɖɜɔɞɑɜɔɑɎ [12].  Ȯ 

əɌɤɑɘ ɝɗɟɣɌɑ ɛɚ ɓɌɖɗɪɣɑəɔɪ ɛɌɞɚɘɚɜɠɚɗɚ-

ɏɌ, ɖɌɜɞɔəɌ ɝɚɚɞɎɑɞɝɞɎɟɑɞ ɀȶȰ 2 ɞɔɛɌ, əɚ ɔɓ 

ɗɔɞɑɜɌɞɟɜɧ ɔɓɎɑɝɞəɚ, ɣɞɚ ɀȶȰ ɔ ȾȽ ɔɘɑɪɞ 

ɝɡɚɐəɟɪ ɏɔɝɞɚɗɚɏɔɣɑɝɖɟɪ ɖɌɜɞɔəɟ ɔ ɐɗɫ ɐɚ-

ɝɞɚɎɑɜəɚɕ ɎɑɜɔɠɔɖɌɢɔɔ ɐɌəəɚɕ ɛɌɞɚɗɚɏɔɔ 

ɞɜɑɍɟɑɞɝɫ ɚɍɫɓɌɞɑɗɨəɚɑ ɘɑɒɐɔɝɢɔɛɗɔəɌɜəɚɑ 

ɎɓɌɔɘɚɐɑɕɝɞɎɔɑ Ɏ ɖɚɘɛɗɑɖɝəɚɕ ɚɢɑəɖɑ  ɐɌə-

əɧɡ ȸȼȾ, ɖɗɔəɔɣɑɝɖɚɕ ɖɌɜɞɔəɧ ɔ ɜɑɓɟɗɨɞɌ-

ɞɚɎ ɏɑəɑɞɔɣɑɝɖɔɡ ɞɑɝɞɚɎ. ȮɌɒəɚ ɚɞɘɑɞɔɞɨ, 

ɣɞɚ ɛɜɔ ɛɜɌɖɞɔɣɑɝɖɔ ɛɚɗəɚɕ ɝɡɚɒɑɝɞɔ ɏɔɝɞɚ-

ɗɚɏɔɣɑɝɖɚɕ ɖɌɜɞɔəɧ ɀȶȰ ɔ ɞɟɍɑɜɌ ɛɜɔ ȾȽ, 

ɝɟɥɑɝɞɎɟɑɞ ɜɫɐ ɖɚɝɎɑəəɧɡ ɛɜɔɓəɌɖɚɎ, ɛɚɓ-

Ɏɚɗɫɪɥɔɕ ɝ ɍɚɗɨɤɔɘ ɚɝəɚɎɌəɔɑɘ ɛɜɑɐɛɚɗɌ-

ɏɌɞɨ ɖɌɖɟɪ-ɗɔɍɚ ɔɓ ɛɌɞɚɗɚɏɔɕ.  ȾɌɖ ɟɣɌɝɞɖɔ 

ɏɔɛɚɘɔɑɗɔəɔɓɌɢɔɔ Ɏ ɝɚɝɑɐəɑɘ ɍɑɗɚɘ Ɏɑɥɑ-

ɝɞɎɑ ɍɚɗɑɑ ɡɌɜɌɖɞɑɜəɧ ɐɗɫ ɞɟɍɑɜɌ. ȻɌɢɔɑəɞ 

ɛɜɚɐɚɗɒɌɑɞ əɌɍɗɪɐɌɞɨɝɫ ɝ ɐɔɌɏəɚɓɚɘ ɞɟɍɑ-

ɜɚɓəɧɕ ɝɖɗɑɜɚɓ.  

ȴɝɞɚɣəɔɖ ɠɔəɌəɝɔɜɚɎɌəɔɫ ɔ ɖɚə-

ɠɗɔɖɞ ɔəɞɑɜɑɝɚɎ. 

ȼɌɍɚɞɌ ɛɜɑɐɝɞɌɎɗɑəɌ Ɏ ɜɌɘɖɌɡ ɜɑɌɗɔɓɌ-

ɢɔɔ ȯɜɌəɞɌ ȻɜɑɓɔɐɑəɞɌ ȼɀ ɛɚ ɛɚɐɐɑɜɒɖɑ 

Ȯɑɐɟɥɑɕ əɌɟɣəɚɕ ɤɖɚɗɧ ȹɄ-599.2022.3 

çȹɑɔəɎɌɓɔɎəɧɑ ɠɟəɖɢɔɚəɌɗɨəɧɑ ɞɑɡəɚɗɚɏɔɔ 

ɗɟɣɑɎɚɕ ɘɑɐɔɢɔəɧ Ɏ ɝɖɜɔəɔəɏɑ, ɜɌəəɑɕ ɐɔɌ-

ɏəɚɝɞɔɖɑ, ɘɚəɔɞɚɜɔəɏɑ ɗɑɣɑəɔɫ ɔ ɖɚəɞɜɚɗɑ 

ɜɑɌɍɔɗɔɞɌɢɔɔ ɝɚɢɔɌɗɨəɚ ɓəɌɣɔɘɧɡ ɓɌɍɚɗɑ-

ɎɌəɔɕ (ȼɟɖɚɎɚɐɔɞɑɗɨ ȹ.Ƚ. ȽɑɜɚɎɌ)è. 
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Ȼȼȴȸȱȹȱȹȴȱ ȼȱȲȴȸȬ T1 MP2RAGE Ȱȷɋ ȸȼȾ-Ⱥɂȱȹȶȴ ȺɃȬȯȺȮɇɁ ȴȳȸȱȹȱȹȴȵ Ȯ 

ȯȺȷȺȮȹȺȸ ȴ ȽȻȴȹȹȺȸ ȸȺȳȯȱ Ȼȼȴ ȼȬȽȽȱɋȹȹȺȸ ȽȶȷȱȼȺȳȱ 

 

ȸɌɞɜɚɝɚɎɌ ȸ.Ƚ., ȭɜɪɡɚɎ Ȯ.Ȯ., ȭɑɗɨɝɖɌɫ ȯ.ȹ., ȶɜɚɞɑəɖɚɎɌ ȸ.Ȯ. 
 

ɀȯȭȹȿ ȹɌɟɣəɧɕ ɢɑəɞɜ əɑɎɜɚɗɚɏɔɔ. ɏ. ȸɚɝɖɎɌ, ȼɚɝɝɔɫ. 

 

ɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. ȻɜɚɐɑɘɚəɝɞɜɔɜɚɎɌɞɨ Ɏɚɓɘɚɒəɚɝɞɔ ɜɑɒɔɘɌ T1 MP2RAGE Ɏ ȸȼȾ-

ɐɔɌɏəɚɝɞɔɖɑ ɚɣɌɏɚɎɧɡ ɔɓɘɑəɑəɔɕ Ɏ ɏɚɗɚɎəɚɘ ɔ ɝɛɔəəɚɘ ɘɚɓɏɑ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɜɌɝɝɑɫə-

əɧɘ ɝɖɗɑɜɚɓɚɘ (ȼȽ). 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. ȻɜɑɐɝɞɌɎɗɑəɚ əɑɝɖɚɗɨɖɚ ɖɗɔəɔɣɑɝɖɔɡ əɌɍɗɪɐɑəɔɕ ɛɌɢɔɑəɞɚɎ ɝ 

ɜɌɝɝɑɫəəɧɘ ɝɖɗɑɜɚɓɚɘ (ȼȽ), ɖɚɞɚɜɧɘ ɍɧɗɚ Ɏɧɛɚɗəɑəɚ ȸȼȾ-ɔɝɝɗɑɐɚɎɌəɔɑ ɏɚɗɚɎəɚɏɚ 

ɘɚɓɏɌ əɌ ȸȼ-ɞɚɘɚɏɜɌɠɑ Siemens Magnetom Prisma ɝ Ɏɑɗɔɣɔəɚɕ ɘɌɏəɔɞəɚɕ ɔəɐɟɖɢɔɔ 3 ȾɑɝɗɌ ɝ 

ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɝɞɌəɐɌɜɞəɧɡ (Ⱦ2, Ⱦ2 FLAIR) ɔ ɐɚɛɚɗəɔɞɑɗɨəɧɡ (T1 MP2RAGE, DIR) ɜɑɒɔɘɚɎ 

ɝɖɌəɔɜɚɎɌəɔɫ ɐɗɫ ɚɛɜɑɐɑɗɑəɔɫ ɚɣɌɏɚɎɧɡ ɔɓɘɑəɑəɔɕ ɚɝəɚɎəɚɕ ɗɚɖɌɗɔɓɌɢɔɔ ɛɚ ɖɜɔɞɑɜɔɫɘ 

McDonald 2017 ɏɚɐɌ. 

ȼɑɓɟɗɨɞɌɞɧ. ȭɗɌɏɚɐɌɜɫ ɡɚɜɚɤɑɕ ɖɚəɞɜɌɝɞəɚɝɞɔ ɔ Ɏɧɝɚɖɚɘɟ ɜɌɓɜɑɤɑəɔɪ, ɜɑɒɔɘ Ⱦ1 

MP2RAGE ɛɚɓɎɚɗɔɗ ɚɐəɚɎɜɑɘɑəəɚ (ɝ ɛɚɘɚɥɨɪ ɚɐəɚɕ ɔɘɛɟɗɨɝəɚɕ ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɔ) ɎɧɫɎɔɞɨ 

ɚɣɌɏɔ ɐɑɘɔɑɗɔəɔɓɌɢɔɔ ɖɌɖ Ɏ ɤɑɕəɚɘ ɚɞɐɑɗɑ ɝɛɔəəɚɏɚ ɘɚɓɏɌ, ɞɌɖ ɔ Ɏ ɘɚɓɒɑɣɖɑ, Ɏ ɝɞɎɚɗɑ ɘɚɓɏɌ, Ɏ 

ɝɑɜɚɘ ɎɑɥɑɝɞɎɑ ɛɚɗɟɤɌɜɔɕ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ, Ɍ ɞɌɖɒɑ Ɏ ɚɍɗɌɝɞɔ ɓɜɔɞɑɗɨəɧɡ ɛɟɞɑɕ, Ɏ ɞɚ Ɏɜɑɘɫ 

ɖɌɖ ɚɝɞɌɗɨəɧɑ ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɔ ɚɖɌɓɌɗɔɝɨ ɘɑəɑɑ ɣɟɎɝɞɎɔɞɑɗɨəɧ ɐɗɫ ɐɌəəɚɕ ɢɑɗɔ, əɑɝɘɚɞɜɫ 

əɌ ɍɚɗɑɑ ɐɚɝɞɚɎɑɜəɟɪ ɎɔɓɟɌɗɔɓɌɢɔɪ ɚɣɌɏɚɎ Ɏ ɍɑɗɚɘ ɎɑɥɑɝɞɎɑ ɛɚɗɟɤɌɜɔɕ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ. 

ȳɌɖɗɪɣɑəɔɑ. ȳɌ ɝɣɑɞ ɝɎɚɑɕ ɖɚəɞɜɌɝɞəɚɝɞɔ ɜɑɒɔɘ T1 MP2RAGE ɛɚɓɎɚɗɫɑɞ ɚɞɣɑɞɗɔɎɚ Ɏɧ-

ɫɎɗɫɞɨ ɚɣɌɏɔ ɖɌɖ ɖɚɜɞɔɖɌɗɨəɚɕ, ɝɞɎɚɗɚɎɚɕ ɔ ɝɛɔəɌɗɨəɚɕ ɗɚɖɌɗɔɓɌɢɔɔ, ɞɌɖ ɔ ɚɐəɚɎɜɑɘɑəəɚ ɚɢɑ-

əɔɎɌɞɨ əɌɗɔɣɔɑ ɚɣɌɏɚɎ Ɏ ɏɚɗɚɎəɚɘ ɘɚɓɏɑ ɔ ɤɑɕəɚɘ ɚɞɐɑɗɑ ɝɛɔəəɚɏɚ ɘɚɓɏɌ, ɣɞɚ ɘɚɒɑɞ ɍɧɞɨ ɔɝ-

ɛɚɗɨɓɚɎɌəɚ ɐɗɫ ɝɚɖɜɌɥɑəɔɫ Ɏɜɑɘɑəɔ ɝɖɌəɔɜɚɎɌəɔɫ ɛɌɢɔɑəɞɚɎ. Ȼɜɔ ɩɞɚɘ, ɝ ɛɚɘɚɥɨɪ T1 

MP2RAGE Ɏɚɓɘɚɒəɚ ɚɛɜɑɐɑɗɫɞɨ ɍɚɗɑɑ ɘɑɗɖɔɑ ɚɣɌɏɔ ɖɚɜɞɔɖɌɗɨəɚɕ ɗɚɖɌɗɔɓɌɢɔɔ, ɛɚ ɝɜɌɎəɑəɔɪ ɝ 

ɜɑɒɔɘɚɘ DIR, ɔ ɎɧɫɎɗɫɞɨ ɚɣɌɏɔ Ɏ ɝɛɔəəɚɘ ɘɚɓɏɑ, ɝɞɎɚɗɑ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɔ ɡɔɌɓɘɑ, əɑ ɚɛɜɑɐɑɗɫ-

ɑɘɧɑ Ɏ ɝɞɌəɐɌɜɞəɧɡ ɜɑɒɔɘɌɡ ȸȼȾ. 
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T1 MP2RAGE FOR BRAIN AND CERVICAL SPINE LESIONS ASSESSMENT IN  

MULTIPLE SCLEROSIS 

 

Matrosova M.S., Bryukhov V.V., Belskaya G.N., Krotenkova M. V. 

 
Research center of neurology. Moscow, Russia.  

 

urpose.  To demonstrate the potential of T1 MP2RAGE pulse sequence in lesion assessment 

in the brain and spinal cord in patients with multiple sclerosis (MS).  

Materials and methods.  We present several pat ients with Multiple Sclerosis (MS) who un-

derwent brain MRI on a Siemens Magnetom Prisma scanner (3 Tesla) using standard (T2, 

T2 FLAIR) and additional (T1 MP2RAGE, DIR) pulse sequences to detect lesions of the main localiza-

tion according to McDonald criter ia.  

Results.  T1 MP2RAGE has good contrast and high resolution, hence it allows identify demye-

lination lesions both in the cervical spinal cord, cerebellum and brainstem, and in the cortical gray 

matter in a single sequence.  

Conclusion.  The contrast of the T1 MP2RAGE sequence allows both detection of cortical, in-

fratentorial and spinal lesions and simultaneous assessment of lesions in the brain and cervical spi-

nal cord in a single pulse sequence, which can be used to reduce the scanning time. At the same 

tim e, it is possible to detect smaller cortical lesions using T1 MP2RAGE compared to DIR and detect 

lesions in the spinal cord, brainstem and chiasma missed at standard sequences.  

 

Keywords: multiple sclerosis, magnetic resonance imaging, McDonald criteria, c ortical lesions, 

spinal cord, T1 MP2RAGE.  
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Ɍɏəɔɞəɚ-ɜɑɓɚəɌəɝəɌɫ ɞɚɘɚɏɜɌɠɔɫ 

(ȸȼȾ) ɫɎɗɫɑɞɝɫ ɚɝəɚɎəɧɘ ɘɑɞɚ-

ɐɚɘ ɐɔɌɏəɚɝɞɔɖɔ ɜɌɝɝɑɫəəɚɏɚ 

ɝɖɗɑɜɚɓɌ (ȼȽ), ɛɚɓɎɚɗɫɪɥɔɘ Ɏɧ-

ɫɎɔɞɨ ɚɣɌɏɔ ɐɑɘɔɑɗɔəɔɓɌɢɔɔ ɡɌ-

ɜɌɖɞɑɜəɚɕ ɗɚɖɌɗɔɓɌɢɔɔ Ɏ ɢɑəɞɜɌɗɨəɚɕ əɑɜɎ-

əɚɕ ɝɔɝɞɑɘɑ (ɂȹȽ), ɚɛɜɑɐɑɗɔɎ, ɞɌɖɔɘ ɚɍɜɌ-

ɓɚɘ, ɐɔɝɝɑɘɔəɌɢɔɪ ɛɜɚɢɑɝɝɌ Ɏ ɛɜɚɝɞɜɌəɝɞɎɑ 

(ȰȮȻ) ɔ Ɏɚ Ɏɜɑɘɑəɔ (ȰȮȮ) [1].  

ȽɞɌəɐɌɜɞəɧɘɔ ɔɘɛɟɗɨɝəɧɘɔ ɛɚɝɗɑɐɚ-

ɎɌɞɑɗɨəɚɝɞɫɘɔ ɐɗɫ ɎɧɫɎɗɑəɔɫ ɚɣɌɏɚɎɧɡ ɔɓ-

ɘɑəɑəɔɕ Ɏ ɏɚɗɚɎəɚɘ ɘɚɓɏɑ ɫɎɗɫɪɞɝɫ Ⱦ2 ɔ Ⱦ2 

FLAIR (Fluid -Attenuation Inversion -Recovery) 

[2]. ȾɌɖ, ɝɣɔɞɌɑɞɝɫ, ɣɞɚ ɜɑɒɔɘ Ⱦ2 ɍɚɗɑɑ ɣɟɎ-

ɝɞɎɔɞɑɗɑə ɖ ɚɍəɌɜɟɒɑəɔɪ ɚɣɌɏɚɎ ɔəɠɜɌɞɑə-

ɞɚɜɔɌɗɨəɚɕ ɗɚɖɌɗɔɓɌɢɔɔ, Ɍ Ⱦ2 FLAIR ɗɟɣɤɑ 

ɚɛɜɑɐɑɗɫɑɞ ɝɟɛɜɌɞɑəɞɚɜɔɌɗɨəɧɑ ɚɣɌɏɔ Ɏ ɍɑ-

ɗɚɘ ɎɑɥɑɝɞɎɑ ɍɚɗɨɤɔɡ ɛɚɗɟɤɌɜɔɕ, Ɏ ɞɚɘ 

ɣɔɝɗɑ ð ɛɑɜɔɎɑəɞɜɔɖɟɗɫɜəɚ ɔ ɪɖɝɞɌɖɚɜɞɔ-

ɖɌɗɨəɚ [3]. ȺɐəɌɖɚ Ⱦ2 FLAIR əɑɐɚɝɞɌɞɚɣəɚ 

ɣɟɎɝɞɎɔɞɑɗɑə ɐɗɫ ɎɧɫɎɗɑəɔɫ ɚɣɌɏɚɎ ɖɚɜɞɔ-

ɖɌɗɨəɚɕ ɗɚɖɌɗɔɓɌɢɔɔ, ɖɚɞɚɜɧɑ, ɖɌɖ ɍɧɗɚ ɛɚ-

ɖɌɓɌəɚ, əɌɍɗɪɐɌɪɞɝɫ Ɏ ɍɚɗɑɑ, ɣɑɘ 90% ɝɗɟ-

ɣɌɑɎ ȼȽ, Ɏ ɞɚɘ ɣɔɝɗɑ, ɔ əɌ ɜɌəəɔɡ ɑɏɚ ɝɞɌɐɔ-

ɫɡ [4 - 6]. Ȱɗɫ ɚɛɜɑɐɑɗɑəɔɫ ɖɚɜɞɔɖɌɗɨəɧɡ 

ɚɣɌɏɚɎ əɑɚɍɡɚɐɔɘɚ ɔɝɛɚɗɨɓɚɎɌɞɨ ɐɚɛɚɗəɔ-

ɞɑɗɨəɧɑ ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɔ, ɐɑɘɚəɝɞɜɔɜɟ-

ɪɥɔɑ ɛɚɎɧɤɑəəɟɪ ɖɚəɞɜɌɝɞəɚɝɞɨ ɘɑɒɐɟ 

ɝɑɜɧɘ ɔ ɍɑɗɧɘ ɎɑɥɑɝɞɎɚɘ [7]. ȹɌɔɍɚɗɑɑ ɣɌ-

ɝɞɚ ɔɝɛɚɗɨɓɟɑɘɚɕ ɐɗɫ ɩɞɚɕ ɢɑɗɔ ɛɚɝɗɑɐɚɎɌ-

ɞɑɗɨəɚɝɞɨɪ ɫɎɗɫɑɞɝɫ DIR (Double Inversion -

Recovery), Ɏ ɖɚɞɚɜɚɕ ɛɚɘɔɘɚ ɛɚɐɌɎɗɑəɔɫ ȸȼ-

ɝɔɏəɌɗɌ ɚɞ ɝɎɚɍɚɐəɚɕ Ɏɚɐɧ, ɖɌɖ Ɏ ɜɑɒɔɘɑ Ⱦ2 

FLAIR, ɛɜɚɔɝɡɚɐɔɞ ɐɚɛɚɗəɔɞɑɗɨəɚɑ ɛɚɐɌɎɗɑ-

əɔɑ ȸȼ-ɝɔɏəɌɗɌ ɚɞ ɍɑɗɚɏɚ ɎɑɥɑɝɞɎɌ ɏɚɗɚɎəɚɏɚ 

ɘɚɓɏɌ, ɣɞɚ ɔ ɚɍɑɝɛɑɣɔɎɌɑɞ əɑɚɍɡɚɐɔɘɟɪ ɖɚə-

ɞɜɌɝɞəɚɝɞɨ [8, 9]. ȶɜɚɘɑ ɞɚɏɚ, ɐɗɫ ɚɢɑəɖɔ 

ɜɌɝɛɜɚɝɞɜɌəɑəəɚɝɞɔ ɚɣɌɏɚɎɚɏɚ ɛɚɜɌɒɑəɔɫ Ɏ 

ɝɛɔəəɚɘ ɘɚɓɏɑ ɛɜɔ ȼȽ əɑɚɍɡɚɐɔɘɚ ɔɝɛɚɗɨɓɚ-

ɎɌəɔɑ ɐɚɛɚɗəɔɞɑɗɨəɧɡ ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɑɕ, 

ɣɞɚ ɝɟɘɘɌɜəɚ ɟɐɗɔəɫɑɞ Ɏɜɑɘɫ ɝɖɌəɔɜɚɎɌəɔɫ 

ɛɌɢɔɑəɞɌ. 

Ⱥɞəɚɝɔɞɑɗɨəɚ əɚɎɚɕ ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚ-

ɝɞɨɪ, ɓɌɜɑɖɚɘɑəɐɚɎɌɎɤɑɕ ɝɑɍɫ Ɏ ɖɌɣɑɝɞɎɑ 

ɟəɔɎɑɜɝɌɗɨəɚɏɚ ɔəɝɞɜɟɘɑəɞɌ ɐɗɫ ɚɢɑəɖɔ ɔɓ-

ɘɑəɑəɔɕ ɍɑɗɚɏɚ ɔ ɝɑɜɚɏɚ ɎɑɥɑɝɞɎɌ ɖɌɖ ɏɚɗɚɎ-

əɚɏɚ, ɞɌɖ ɔ ɝɛɔəəɚɏɚ ɘɚɓɏɌ ɛɜɔ ȼȽ, ɫɎɗɫɑɞɝɫ 

Ⱦ1 MP2RAGE (Magnetization Prepared 2 Rapid  
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Acquisition Gradient Echo). ȰɌəəɧɕ ɜɑ-

ɒɔɘ ɔɓəɌɣɌɗɨəɚ ɍɧɗ ɜɌɓɜɌɍɚɞɌə ɐɗɫ ɛɜɑɚɐɚ-

ɗɑəɔɫ ɛɜɚɝɞɜɌəɝɞɎɑəəɚɕ əɑɚɐəɚɜɚɐəɚɝɞɔ 

ɘɌɏəɔɞəɚɏɚ ɛɚɗɫ B1 ɔ ɔɝɛɚɗɨɓɟɑɞ ɐɎɌ ɏɜɌɐɔ-

ɑəɞəɧɡ ɩɡɚ-ɝɔɏəɌɗɌ, ɣɞɚ ɚɍɑɝɛɑɣɔɎɌɑɞ ɚɛɞɔ-

ɘɌɗɨəɟɪ ɖɚəɞɜɌɝɞəɚɝɞɨ ɘɑɒɐɟ ɝɑɜɧɘ ɔ ɍɑ-

ɗɧɘ ɎɑɥɑɝɞɎɚɘ ɏɚɗɚɎəɚɏɚ ɔ ɝɛɔəəɚɏɚ ɘɚɓɏɌ ɔ 

ɡɚɜɚɤɑɑ ɜɌɓɜɑɤɑəɔɑ əɌ ɔɞɚɏɚɎɚɘ ɜɑɖɚəɝɞɜɟ-

ɔɜɚɎɌəəɚɘ ɔɓɚɍɜɌɒɑəɔɔ [10 - 12].  

ȶɗɔəɔɣɑɝɖɚɑ əɌɍɗɪɐɑəɔɑ ʈ1. 

ȻɌɢɔɑəɞɖɌ, 42 ɗɑɞ, ɝ ɜɑɘɔɞɞɔɜɟɪɥɔɘ 

ɜɌɝɝɑɫəəɧɘ ɝɖɗɑɜɚɓɚɘ (ȼȼȽ), ɝɞɌɒ ɓɌɍɚɗɑɎɌ-

əɔɫ ð 8 ɗɑɞ. ȾɑɜɌɛɔɪ ɛɜɑɛɌɜɌɞɌɘɔ, ɔɓɘɑəɫ-

ɪɥɔɘɔ ɞɑɣɑəɔɑ ȼȽ (ȻȴȾȼȽ), əɑ ɛɚɗɟɣɌɑɞ. 

ȲɌɗɚɍ ɌɖɞɔɎəɚ əɑ ɛɜɑɐɦɫɎɗɫɑɞ, ɚɐəɌɖɚ ɛɜɔ 

ɜɑɞɜɚɝɛɑɖɞɔɎəɚɕ ɚɢɑəɖɑ ȸȼȾ ɏɚɗɚɎəɚɏɚ ɘɚɓ-

ɏɌ ɚɍɜɌɥɌɑɞ əɌ ɝɑɍɫ ɎəɔɘɌəɔɑ ɌɖɞɔɎəɚɝɞɨ 

ɛɜɚɢɑɝɝɌ Ɏ Ɏɔɐɑ ɛɚɫɎɗɑəɔɫ əɚɎɧɡ Ⱦ2-

ɏɔɛɑɜɔəɞɑəɝɔɎəɧɡ ɚɣɌɏɚɎ Ɏ ɍɑɗɚɘ ɎɑɥɑɝɞɎɑ 

ɛɚɗɟɤɌɜɔɕ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ, əɌɖɌɛɗɔɎɌɪɥɔɡ 

ɏɌɐɚɗɔəɔɕ-ɝɚɐɑɜɒɌɥɑɑ ɖɚəɞɜɌɝɞəɚɑ Ɏɑɥɑ-

ɝɞɎɚ Ɏ ɜɑɒɔɘɑ Ⱦ1. Ȯ əɑɎɜɚɗɚɏɔɣɑɝɖɚɘ ɝɞɌɞɟ-

ɝɑ ɚɞɘɑɣɌɑɞɝɫ ɔəɞɑəɢɔɫ ɝɛɜɌɎɌ ɛɜɔ Ɏɧɛɚɗ-

əɑəɔɔ ɛɌɗɨɢɑ-əɚɝɚɎɚɕ ɛɜɚɍɧ, ɍɌɗɗ ɛɚ ɤɖɌɗɑ 

ɚɢɑəɖɔ ɔəɎɌɗɔɐəɚɝɞɔ EDSS 1,0. 

Ȼɜɔ ɛɜɚɎɑɐɑəɔɔ ȸȼȾ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ 

əɌ ȸȼ-ɞɚɘɚɏɜɌɠɑ Siemens Magnetom Prisma 

(3 Ⱦɗ) ɛɚ ɜɌɝɤɔɜɑəəɚɘɟ ɛɜɚɞɚɖɚɗɟ ɝ ɔɝɛɚɗɨ-

ɓɚɎɌəɔɑɘ ɝɞɌəɐɌɜɞəɧɡ ɜɑɒɔɘɚɎ Ⱦ2 Ɏ Ɍɖɝɔ-

Ɍɗɨəɚɕ ɛɗɚɝɖɚɝɞɔ ɝ ɞɚɗɥɔəɚɕ ɝɜɑɓɚɎ 3 ɘɘ ɔ 

3D T2 FLAIR ɝ ɞɚɗɥɔəɚɕ ɝɜɑɓɚɎ 0,5 ɘɘ, Ɍ 

ɞɌɖɒɑ ɐɚɛɚɗəɔɞɑɗɨəɧɡ ɜɑɒɔɘɚɎ 3D Ⱦ1 

MP2RAGE (TR/TE=5000/2,98 ɘɝ, 

TI1/TI2=700/2500 ɘɝ, FA1/FA2=4Á/5Á, TA=8 

ɘɔə 22 ɝ) ɔ 3D DIR (TR/TE=7500/327 ɘɝ, 

TI1/TI2=3000/450 ɘɝ, TA=8 ɘɔə 54 ɝ) ɝ ɞɚɗ-

ɥɔəɚɕ ɝɜɑɓɚɎ 1 ɘɘ ɟ ɐɌəəɚɏɚ ɛɌɢɔɑəɞɌ 

ɚɛɜɑɐɑɗɫɪɞɝɫ ɝɗɑɐɟɪɥɔɑ ɔɓɘɑəɑəɔɫ: 

Å ȹɌɗɔɣɔɑ ɚɣɌɏɚɎ Ɏ ɤɑɕəɚɘ ɚɞɐɑɗɑ 

ɝɛɔəəɚɏɚ ɘɚɓɏɌ əɌ ɟɜɚɎəɑ Ƚ1 ɛɚɓɎɚəɖɌ, C2-

C3 ɔ C4-C5 ɘɑɒɛɚɓɎɚəɖɚɎɧɡ ɐɔɝɖɚɎ, ɖɚɞɚ-

ɜɧɑ ɚɞɣɑɞɗɔɎɚ ɎɔɓɟɌɗɔɓɔɜɟɪɞɝɫ Ɏ ɜɑɒɔɘɑ Ⱦ1 

MP2RAGE (ɖɌɖ ɏɔɛɚɔəɞɑəɝɔɎəɧɑ ɟɣɌɝɞɖɔ) ɔ 

əɑ ɎɔɓɟɌɗɔɓɔɜɟɪɞɝɫ Ɏ ɚɝɞɌɗɨəɧɡ ɜɑɒɔɘɌɡ, ɓɌ 

ɔɝɖɗɪɣɑəɔɑɘ əɌɔɍɚɗɑɑ ɖɜɌəɔɌɗɨəɚ ɜɌɝɛɚɗɚ-

ɒɑəəɚɏɚ ɚɣɌɏɌ (ɜɔɝ. 1.1, ɝɛɗɚɤəɧɑ ɝɞɜɑɗɖɔ). 

Å ȹɌ ɞɚɘ ɒɑ ɝɜɑɓɑ ɚɛɜɑɐɑɗɫɪɞɝɫ ɚɣɌɏɔ Ɏ 

ɘɚɝɞɟ ɘɚɓɏɌ, ɖɚɞɚɜɧɑ ɞɌɖɒɑ ɔɘɑɪɞ ɡɚɜɚɤɟɪ 

ɖɚəɞɜɌɝɞəɚɝɞɨ Ɏ ɜɑɒɔɘɑ Ⱦ1 MP2RAGE, Ɏɔɓɟ-

Ɍɗɔɓɔɜɟɪɞɝɫ Ɏ ɜɑɒɔɘɌɡ T2 FLAIR ɔ DIR, ɚɐ-

əɌɖɚ ɝɗɌɍɚ ɜɌɓɗɔɣɔɘɧ əɌ Ⱦ2-ɎɓɎɑɤɑəəɧɡ 

ɔɓɚɍɜɌɒɑəɔɫɡ, ɫɎɗɫɪɥɔɡɝɫ ɝɞɌəɐɌɜɞɚɘ ɐɗɫ 

ɚɢɑəɖɔ ɔəɠɜɌɞɑəɞɚɜɔɌɗɨəɧɡ ɚɣɌɏɚɎ (ɜɔɝ. 1, 

ɛɟəɖɞɔɜəɧɑ ɝɞɜɑɗɖɔ). 

Å ȾɌɖɒɑ ɛɜɔ ɚɢɑəɖɑ ɔəɠɜɌɞɑəɞɚɜɔɌɗɨ-

əɧɡ ɝɞɜɟɖɞɟɜ ɚɛɜɑɐɑɗɫɪɞɝɫ ɚɣɌɏɔ Ɏ ɚɍɚɔɡ 

ɛɚɗɟɤɌɜɔɫɡ ɘɚɓɒɑɣɖɌ, ɖɚɞɚɜɧɑ ɗɟɣɤɑ Ɏɝɑɏɚ 

ɎɔɓɟɌɗɔɓɔɜɟɪɞɝɫ Ɏ ɜɑɒɔɘɌɡ Ⱦ1 MP2RAGE ɔ 

T2 FLAIR, ɘɑəɑɑ ɣɑɞɖɚ ɛɜɚɝɗɑɒɔɎɌɪɞɝɫ Ɏ 

ɜɑɒɔɘɑ DIR ɔ əɑ ɚɛɜɑɐɑɗɫɪɞɝɫ Ɏ ɜɑɒɔɘɑ Ⱦ2 

(ɜɔɝ. 2, ɝɛɗɚɤəɧɑ ɚɖɜɟɒəɚɝɞɔ), ɫɎɗɫɪɥɑɘɝɫ 

ɝɞɌəɐɌɜɞɚɘ ɐɗɫ ɚɢɑəɖɔ ɔəɠɜɌɞɑəɞɚɜɔɌɗɨəɧɡ 

ɚɣɌɏɚɎ. 

Å ȹɌ ɞɚɘ ɒɑ ɟɜɚɎəɑ Ɏ ɜɑɒɔɘɑ Ⱦ1 

MP2RAGE ɎɔɓɟɌɗɔɓɔɜɟɑɞɝɫ ɚɣɌɏ Ɏ ɛɜɌɎɧɡ 

ɚɞɐɑɗɌɡ ɛɜɚɐɚɗɏɚɎɌɞɚɏɚ ɘɚɓɏɌ, ɖɚɞɚɜɧɕ ɞɌɖ-

ɒɑ ɝɗɌɍɚ ɚɛɜɑɐɑɗɫɑɞɝɫ Ɏ ɜɑɒɔɘɑ T2 FLAIR, 

ɛɜɌɖɞɔɣɑɝɖɔ əɑ ɎɔɓɟɌɗɔɓɔɜɟɑɞɝɫ Ɏ ɜɑɒɔɘɑ 

DIR  ɔ əɑ ɛɚɛɌɐɌɑɞ Ɏ ɝɜɑɓ Ɏ ɜɑɒɔɘɑ Ⱦ2 ɓɌ ɝɣɑɞ 

ɞɚɗɥɔəɧ   ɝɜɑɓɚɎ  3 ɘɘ  (ɜɔɝ. 2,  ɛɟəɖɞɔɜəɧɑ  

 

ȼɔɝ. 1 (Fig. 1) 

ȼɔɝ. 1.     ȸȼȾ. 

ȺɐəɚɎɜɑɘɑəəɌɫ ȸȼȾ-ɎɔɓɟɌɗɔɓɌɢɔɫ ɚɣɌɏɚɎ ɐɑɘɔɑɗɔəɔɓɌɢɔɔ Ɏ ɘɚɝɞɟ ɘɚɓɏɌ (ɛɟəɖɞɔɜəɧɑ ɝɞɜɑɗɖɔ) ɔ Ɏ ɤɑɕ-

əɚɘ ɚɞɐɑɗɑ ɝɛɔəəɚɏɚ ɘɚɓɏɌ (ɝɛɗɚɤəɧɑ ɝɞɜɑɗɖɔ).  

Fig. 1.  MRI. 

Simultaneous imaging of Multiple sclerosis lesions in pons (dotted arrows) and cervical spine (solid arrows).  
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ȼɔɝ. 2 (Fig. 2) 

ȼɔɝ. 2.     ȸȼȾ. 

ȸȼȾ-ɎɔɓɟɌɗɔɓɌɢɔɫ ɔəɠɜɌɞɑəɞɚɜɔɌɗɨəɧɡ ɚɣɌɏɚɎ Ɏ ɛɚɗɟɤɌɜɔɫɡ ɘɚɓɒɑɣɖɌ (ɝɛɗɚɤəɧɑ ɚɖɜɟɒəɚɝɞɔ) ɔ Ɏ ɛɜɚ-

ɐɚɗɏɚɎɌɞɚɘ ɘɚɓɏɑ (ɛɟəɖɞɔɜəɧɑ ɚɖɜɟɒəɚɝɞɔ).  

Fig. 2.  MRI. 

Infratentorial lesions in cerebellum (solid circles) and in medulla (dotted circles).  

 

ȼɔɝ. 3 (Fig. 3) 

ȼɔɝ. 3.     ȸȼȾ. 

ȸȼȾ-ɎɔɓɟɌɗɔɓɌɢɔɫ ɖɜɟɛəɧɡ (ɝɛɗɚɤəɧɑ ɚɖɜɟɒəɚɝɞɔ) ɔ ɞɚɣɑɣəɧɡ (ɛɟəɖɞɔɜəɧɑ ɚɖɜɟɒəɚɝɞɔ) ɚɣɌɏɚɎ ɖɚɜɞɔ-

ɖɌɗɨəɚɕ/ɪɖɝɞɌɖɚɜɞɔɖɌɗɨəɚɕ ɗɚɖɌɗɔɓɌɢɔɔ.  

Fig. 3.  MRI. 

Imaging of punctiform (dotted circles) and bigger in size (solid circles) cortical/juxtacortical lesions.  
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ɚɖɜɟɒəɚɝɞɔ). 

Å Ȼɜɔ ɚɢɑəɖɑ ɛɚɗɟɤɌɜɔɕ ɏɚɗɚɎəɚɏɚ ɘɚɓ-

ɏɌ ɜɑɒɔɘɧ Ⱦ1 MP2RAGE ɔ DIR ɛɚɓɎɚɗɫɪɞ 

ɍɚɗɑɑ ɐɚɝɞɚɎɑɜəɚ ɚɢɑəɔɞɨ əɌɗɔɣɔɑ ɎɚɎɗɑɣɑ-

əɔɫ ɝɑɜɚɏɚ ɎɑɥɑɝɞɎɌ Ɏ ɚɣɌɏɌɡ ɖɚɜɞɔɖɌɗɨ-

əɚɕ/ɪɖɝɞɌɖɚɜɞɔɖɌɗɨəɚɕ ɗɚɖɌɗɔɓɌɢɔɔ (ɜɔɝ. 

3, ɝɛɗɚɤəɧɑ ɚɖɜɟɒəɚɝɞɔ), ɛɜɔ ɩɞɚɘ Ⱦ1 

MP2RAGE ɓɌ ɝɣɑɞ ɗɟɣɤɑɏɚ ɜɌɓɜɑɤɑəɔɫ ɛɚɓ-

Ɏɚɗɫɑɞ ɞɌɖɒɑ ɎɧɫɎɔɞɨ ɍɚɗɑɑ ɘɑɗɖɔɑ ɚɣɌɏɔ 

ɐɌəəɚɕ ɗɚɖɌɗɔɓɌɢɔɔ, əɑ ɎɔɓɟɌɗɔɓɔɜɟɑɘɧɑ Ɏ 

ɐɜɟɏɔɡ ɜɑɒɔɘɌɡ (ɜɔɝ. 3, ɛɟəɖɞɔɜəɧɑ ɚɖɜɟɒ-

əɚɝɞɔ). 

ȶɗɔəɔɣɑɝɖɚɑ əɌɍɗɪɐɑəɔɑ ʈ2. 

ȻɌɢɔɑəɞɖɌ, 31 ɏɚɐ, ɝ ɐɔɌɏəɚɓɚɘ ȼȼȽ, 

ɝɞɌɒ ɓɌɍɚɗɑɎɌəɔɫ ð 6 ɗɑɞ, EDSS 2,0 ɍɌɗɗɌ. 

ȳɌɍɚɗɑɎɌəɔɑ ɐɑɍɪɞɔɜɚɎɌɗɚ Ɏ 2016 ɏɚɐɟ Ɏ Ɏɔ-

ɐɑ ɌɞɌɖɝɔɔ. Ȯ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ ɌɖɞɔɎəɧɡ 

ɒɌɗɚɍ əɑ ɛɜɑɐɦɫɎɗɫɑɞ. Ȼɜɔ ɑɒɑɏɚɐəɚɘ ɛɜɚ-

Ɏɑɐɑəɔɔ ȸȼȾ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɎɧɫɎɗɫɗɚɝɨ 6 

ɚɣɌɏɚɎ ɐɑɘɔɑɗɔəɔɓɌɢɔɔ ɍɑɓ ɐɔəɌɘɔɖɔ, ɝɚɚɞ-

ɎɑɞɝɞɎɟɪɥɔɡ ɖɜɔɞɑɜɔɫɘ McDonald 2017 ɏɚɐɌ 

(3 ɚɣɌɏɌ ð ɛɑɜɔɎɑəɞɜɔɖɟɗɫɜəɚ, 1 ð ɪɖɝɞɌɖɚɜ-

ɞɔɖɌɗɨəɚ ɔ 2 ð Ɏ ɘɚɓɚɗɔɝɞɚɘ ɞɑɗɑ). Ȼɜɔ ɛɜɚ-

Ɏɑɐɑəɔɔ ȸȼȾ ɝɛɔəəɚɏɚ ɘɚɓɏɌ əɌ ȸȼ-

ɞɚɘɚɏɜɌɠɑ Siemens Magnetom Verio (3 Ⱦɗ) Ɏ 

2020 ɏɚɐɟ Ɏ ɝɞɌəɐɌɜɞəɧɡ ɜɑɒɔɘɌɡ (Ⱦ2, Ⱦ2 

tirm) ɚɣɌɏɚɎ ɐɑɘɔɑɗɔəɔɓɌɢɔɔ ɚɛɔɝɌəɚ Ɏ ɓɌ-

ɖɗɪɣɑəɔɔ əɑ ɍɧɗɚ. Ȼɜɔ ɚɣɑɜɑɐəɚɘ ɛɜɚɎɑɐɑ-

əɔɔ ȸȼȾ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ Ɏ ɐɔəɌɘɔɖɑ Ɏ 2022 

ɏɚɐɟ əɌ ȸȼ-ɞɚɘɚɏɜɌɠɑ Siemens Magnetom 

Prisma (3 Ⱦɗ) ɝ ɛɜɔɘɑəɑəɔɑɘ ȸȼȾ-ɛɜɚɞɚɖɚɗɌ, 

ɔɝɛɚɗɨɓɟɑɘɚɏɚ Ɏ ɛɑɜɎɚɘ ɝɗɟɣɌɑ (ɝɘ. Ɏɧɤɑ), Ɏ 

ɜɑɒɔɘɑ Ⱦ1 MP2RAGE Ɏ ɓɌɐəɔɡ ɛɜɌɎɧɡ ɚɞɐɑ-

ɗɌɡ ɝɛɔəəɚɏɚ ɘɚɓɏɌ əɌ ɟɜɚɎəɑ Ƚ4 ɛɚɓɎɚəɖɌ 

ɍɧɗ ɎɧɫɎɗɑə ɚɣɌɏ, ɔɘɑɪɥɔɕ ɏɔɛɚɔəɞɑəɝɔɎ-

əɧɕ ȸȼ-ɝɔɏəɌɗ. Ȼɜɔ ɛɚɎɞɚɜəɚɕ ɛɜɔɢɑɗɨəɚɕ 

ɚɢɑəɖɑ ɛɜɑɐɧɐɟɥɑɏɚ ȸȼȾ ɤɑɕəɚɏɚ ɚɞɐɑɗɌ 

ɝɛɔəəɚɏɚ ɘɚɓɏɌ ɚɞ 2020 ɏɚɐɌ ɐɌəəɧɕ ɚɣɌɏ 

ɍɧɗ ɚɍəɌɜɟɒɑə (ɜɔɝ. 4). Ȼɚɘɔɘɚ ɩɞɚɏɚ, ɍɧɗ 

ɎɧɫɎɗɑə ɏɔɛɚɔəɞɑəɝɔɎəɧɕ ɚɣɌɏ Ɏ əɚɒɖɑ 

ɝɜɑɐəɑɏɚ ɘɚɓɏɌ ɝɗɑɎɌ, ɖɚɞɚɜɧɕ əɑ ɎɔɓɟɌɗɔɓɔ-

ɜɚɎɌɗɝɫ Ɏ ɜɑɒɔɘɑ Ⱦ2, ɝɗɌɍɚ ɚɛɜɑɐɑɗɫɗɝɫ Ɏ 

ɜɑɒɔɘɑ Ⱦ2 FLAIR ɔ ɍɚɗɑɑ ɚɞɣɑɞɗɔɎɚ əɌɍɗɪ-

ɐɌɗɝɫ Ɏ ɜɑɒɔɘɑ DIR (ɜɔɝ. 5). 

ȶɗɔəɔɣɑɝɖɚɑ əɌɍɗɪɐɑəɔɑ ʈ3. 

ȻɌɢɔɑəɞ, 36 ɗɑɞ ɝ ȼȼȽ, ɝɚ ɝɞɌɒɑɘ ɓɌɍɚ-

ɗɑɎɌəɔɫ 13 ɗɑɞ ɔ ɍɌɗɗɚɘ ɛɚ ɤɖɌɗɑ EDSS 1,0. 

Ȼɜɔ ȸȼȾ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ, ɛɚɘɔɘɚ ɚɣɌɏɚɎ Ɏ 

ɛɑɜɔɎɑəɞɜɔɖɟɗɫɜəɚɘ, ɏɗɟɍɚɖɚɘ ɔ ɪɖɝɞɌɖɚɜ-

ɞɔɖɌɗɨəɚɘ ɍɑɗɚɘ ɎɑɥɑɝɞɎɑ ɛɚɗɟɤɌɜɔɕ ɏɚɗɚɎ-

əɚɏɚ ɘɚɓɏɌ, Ɍ ɞɌɖɒɑ ɔəɠɜɌɞɑəɞɚɜɔɌɗɨəɚ Ɏ 

ɝɜɑɐəɑɕ ɘɚɓɒɑɣɖɚɎɚɕ əɚɒɖɑ ɝɛɜɌɎɌ, ɚɍɜɌ-

ɥɌɑɞ əɌ ɝɑɍɫ ɎəɔɘɌəɔɑ əɌɗɔɣɔɑ Ɏ ɜɑɒɔɘɑ Ⱦ1 

MP2RAGE ɘɑɗɖɚɏɚ ɏɔɛɚɔəɞɑəɝɔɎəɚɏɚ ɚɣɌɏɌ Ɏ 

ɛɜɌɎɧɡ ɚɞɐɑɗɌɡ ɡɔɌɓɘɧ, ɖɚɞɚɜɧɕ əɑɐɚɝɞɌ-

ɞɚɣəɚ ɣɑɞɖɚ ɎɔɓɟɌɗɔɓɔɜɚɎɌɗɝɫ Ɏ ɜɑɒɔɘɌɡ 

DIR ɔ T2 FLAIR (ɜɔɝ. 6). Ȯ ɜɑɒɔɘɑ Ⱦ2 ɐɌəəɧɕ 

ɚɣɌɏ əɑ ɚɛɜɑɐɑɗɫɗɝɫ ɔɓ-ɓɌ ɍɚɗɨɤɚɕ ɞɚɗɥɔəɧ 

ɝɜɑɓɚɎ (ɜɔɝ. 6). 

Ⱥɍɝɟɒɐɑəɔɑ. 

ȼɑɒɔɘ Ⱦ1 MP2RAGE ɛɜɑɐɝɞɌɎɗɫɑɞ ɝɚ-

ɍɚɕ ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɨ ɏɜɌɐɔɑəɞəɚɏɚ ɩɡɚ, Ɏ 

ɖɚɞɚɜɚɕ ɔɝɛɚɗɨɓɟɪɞɝɫ ɐɎɌ ɔəɎɑɜɞɔɜɟɪɥɔɡ 

ɔɘɛɟɗɨɝɌ ɔ, ɝɚɚɞɎɑɞɝɞɎɑəəɚ, ɛɚɗɟɣɌɪɞɝɫ ɐɎɑ 

ɝɑɜɔɔ ɔɓɚɍɜɌɒɑəɔɕ, ɔɓ ɖɚɞɚɜɧɡ Ɏ ɐɌɗɨəɑɕ-

ɤɑɘ ɘɌɞɑɘɌɞɔɣɑɝɖɔ ɜɌɝɝɣɔɞɧɎɌɑɞɝɫ ɜɑɓɟɗɨ-

ɞɔɜɟɪɥɌɫ ɝɑɜɔɫ, ɣɞɚ ɛɚɓɎɚɗɫɑɞ ɔɓɍɑɒɌɞɨ 

Ɏɗɔɫəɔɫ əɑɚɐəɚɜɚɐəɚɝɞɑɕ ɛɚɗɫ B1 ɔ ɛɚɎɧ-

ɤɌɑɞ ɚɞəɚɤɑəɔɑ ɝɔɏəɌɗ-ɤɟɘ [10]. Ȯ ɚɞɐɑɗɨ-

əɧɡ ɜɌɍɚɞɌɡ ɍɧɗɌ ɛɚɖɌɓɌəɌ ɩɠɠɑɖɞɔɎəɚɝɞɨ 

ɐɌəəɚɏɚ ɜɑɒɔɘɌ ɐɗɫ ɚɢɑəɖɔ ɚɣɌɏɚɎɧɡ ɔɓɘɑ-

əɑəɔɕ Ɏ ɝɛɔəəɚɘ ɘɚɓɏɑ ɛɜɔ ȼȽ [13]. 

ȹɌ ɝɑɏɚɐəɫɤəɔɕ ɐɑəɨ ȸȼȾ-ɐɔɌɏəɚɝɞɔɖɌ 

ȼȽ ɚɝəɚɎɧɎɌɑɞɝɫ əɌ ȸȼȾ-ɖɜɔɞɑɜɔɫɡ  

 

ȼɔɝ. 4 (Fig. 4) 

ȼɔɝ. 4.   ȸȼȾ. 

ȮɔɓɟɌɗɔɓɌɢɔɫ ɚɣɌɏɌ ɐɑɘɔɑɗɔəɔɓɌɢɔɔ (ɝɞɜɑɗɖɔ) Ɏ 

ɤɑɕəɚɘ ɚɞɐɑɗɑ ɝɛɔəəɚɏɚ ɘɚɓɏɌ əɌ ɟɜɚɎəɑ Ƚ4 ɛɚ-

ɓɎɚəɖɌ Ɏ ɝɞɌəɐɌɜɞəɧɡ ɜɑɒɔɘɌɡ Ⱦ2 ɔ Ⱦ2 tirm əɌ 

ȸȼ-ɞɚɘɚɏɜɌɠɑ Siemens Magnetom Verio, 3Ⱦɗ, Ɏ 

2020 ɏɚɐɟ (ɝɗɑɎɌ) ɔ Ɏ ɜɑɒɔɘɑ Ⱦ1 MP2RAGE əɌ ȸȼ-

ɞɚɘɚɏɜɌɠɑ Siemens Magnetom Prisma, 3 Ⱦɗ, Ɏ 2022 

ɏɚɐɟ (ɝɛɜɌɎɌ).  

Fig. 4.    MRI. 

Multiple sclerosis lesion (ar rows) in cervical spine 

(C4) on T2 and T2 tirm sequences on Siemens Mag-

netom Verio scanner, 3 Tesla, 2020 (on the left) and 

on Ⱦ1 MP2RAGE sequence on Siemens Magnetom 

Prisma scanner, 3 Tesla, 2022 (on the right).  
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McDonald 2017 ɏɚɐɌ, ɝɚɏɗɌɝəɚ ɖɚɞɚɜɧɘ 

ɐɗɫ ɛɚɐɞɎɑɜɒɐɑəɔɫ ȰȮȻ əɑɚɍɡɚɐɔɘɚ əɌɗɔ-

ɣɔɑ ɚɣɌɏɚɎɧɡ ɔɓɘɑəɑəɔɕ, ɖɌɖ ɘɔəɔɘɟɘ, Ɏ 

ɐɎɟɡ ɔɓ ɣɑɞɧɜɑɡ ɚɍɗɌɝɞɑɕ ɂȹȽ: ɖɚɜɞɔɖɌɗɨ-

əɚ/ɪɖɝɞɌɖɚɜɞɔɖɌɗɨəɚ, ɛɑɜɔɎɑəɞɜɔɖɟɗɫɜəɚ, 

ɔəɠɜɌɞɑəɞɚɜɔɌɗɨəɚ, Ɍ ɞɌɖɒɑ Ɏ ɝɛɔəəɚɘ ɘɚɓ-

ɏɑ [1, 14]. ȯɜɟɛɛɚɕ MAGNIMS (Magnetic 

Resonance Imaging in Multiple Sclerosis) Ɏ 

2016 ɏɚɐɟ ɍɧɗɚ ɞɌɖɒɑ ɛɜɑɐɗɚɒɑəɚ Ɏɖɗɪɣɔɞɨ 

Ɏ ȰȮȻ ɗɚɖɌɗɔɓɌɢɔɪ ɚɣɌɏɚɎ Ɏ ɓɜɔɞɑɗɨəɧɡ ɛɟ-

ɞɫɡ (Ɏ ɓɜɔɞɑɗɨəɧɡ əɑɜɎɌɡ, ɡɔɌɓɘɑ ɔ ɓɜɔɞɑɗɨ-

əɧɡ ɞɜɌɖɞɌɡ), ɚɐəɌɖɚ Ɏ ɛɚɝɗɑɐəɑɘ ɛɑɜɑɝɘɚɞ-

ɜɑ ɖɜɔɞɑɜɔɑɎ McDonald Ɏ 2017 ɏɚɐɟ ɩɞɚ ɝɐɑ-

ɗɌəɚ əɑ ɍɧɗɚ [1, 15, 16]. Ⱦɑɘ əɑ ɘɑəɑɑ, ɐɌə-

əɌɫ ɗɚɖɌɗɔɓɌɢɔɫ ɔɘɑɑɞ ɎɌɒəɚɑ ɖɗɔəɔɣɑɝɖɚɑ 

ɓəɌɣɑəɔɑ Ɏ ɐɔɌɏəɚɝɞɔɖɑ ȼȽ, ɛɚɩɞɚɘɟ ɑɬ ɚɢɑə-

ɖɌ əɌ ɛɜɑɐɘɑɞ əɌɗɔɣɔɫ ɚɣɌɏɚɎ ɐɑɘɔɑɗɔəɔɓɌ-

ɢɔɔ ɞɌɖ ɒɑ ɛɜɚɎɚɐɔɞɝɫ ɛɜɔ ɛɚɐɚɓɜɑəɔɔ əɌ 

ɐɑɘɔɑɗɔəɔɓɔɜɟɪɥɔɕ ɛɜɚɢɑɝɝ ɔ ɛɜɔ əɌɗɔɣɔɔ 

ɝɚɚɞɎɑɞɝɞɎɟɪɥɑɕ ɖɗɔəɔɣɑɝɖɚɕ ɝɔɘɛɞɚɘɌɞɔ-

ɖɔ, ɣɞɚ ɞɜɑɍɟɑɞ ɔɝɛɚɗɨɓɚɎɌəɔɫ ɐɚɛɚɗəɔɞɑɗɨ-

əɧɡ ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɑɕ, ɛɚɝɖɚɗɨɖɟ Ɏ ɝɞɌə-

ɐɌɜɞəɚɘ ȸȼȾ-ɛɜɚɞɚɖɚɗɑ ɚɢɑəɖɌ ɓɌɞɜɟɐəɔ-

ɞɑɗɨəɌ, Ɏ ɝɎɫɓɔ ɝ ɚɞəɚɝɔɞɑɗɨəɚ ɍɚɗɨɤɚɕ ɞɚɗ-

ɥɔəɚɕ ɝɜɑɓɚɎ ɔ ɛɗɚɝɖɚɝɞɨɪ əɌɖɗɚəɌ, əɑ ɝɚɎ-

ɛɌɐɌɪɥɑɕ ɝ ɡɚɐɚɘ ɓɜɔɞɑɗɨəɧɡ əɑɜɎɚɎ.  

Ȱɗɫ ɚɛɜɑɐɑɗɑəɔɫ ɖɚɜɖɚɎɧɡ ɚɣɌɏɚɎ 

əɑɚɍɡɚɐɔɘɚ ɔɝɛɚɗɨɓɚɎɌɞɨ ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚ-

ɝɞɔ, ɐɑɘɚəɝɞɜɔɜɟɪɥɔɑ ɛɚɎɧɤɑəəɟɪ ɖɚə-

 

ȼɔɝ. 5 (Fig. 5) 

ȼɔɝ. 5.   ȸȼȾ. 

ȸȼȾ-ɎɔɓɟɌɗɔɓɌɢɔɫ ɘɑɗɖɚɏɚ ɚɣɌɏɌ ɐɑɘɔɑɗɔəɔɓɌɢɔɔ 

Ɏ ɗɑɎɧɡ ɚɞɐɑɗɌɡ ɝɜɑɐəɑɏɚ ɘɚɓɏɌ Ɏ ɜɑɒɔɘɑ Ⱦ1 

MP2RAGE (ɝɗɑɎɌ) ɔ ɜɑɒɔɘɌɡ DIR, T2 FLAIR, Ⱦ2 

(ɝɛɜɌɎɌ, ɝɎɑɜɡɟ Ɏəɔɓ). 

Fig. 5.   MRI. 

Small demyelination lesion in the midbrain on Ⱦ1 

MP2RAGE sequence (on the left) and DIR, T2 FLAIR, 

Ⱦ2 (on the right). 

 

ȼɔɝ. 6 (Fig. 6) 

ȼɔɝ. 6.     ȸȼȾ. 

ȸȼȾ-ɎɔɓɟɌɗɔɓɌɢɔɫ ɚɣɌɏɌ ɐɑɘɔɑɗɔəɔɓɌɢɔɔ Ɏ ɡɔɌɓɘɑ ɝɛɜɌɎɌ (ɛɟəɖɞɔɜəɧɑ ɝɞɜɑɗɖɔ) Ɏ ɜɑɒɔɘɌɡ Ⱦ1 

MP2RAGE, T2 FLAIR ɔ DIR ɔ ɚɞɝɟɞɝɞɎɔɑ ɑɏɚ ɎɔɓɟɌɗɔɓɌɢɔɔ Ɏ ɜɑɒɔɘɑ Ⱦ2 əɌ ɐɎɟɡ ɝɗɑɐɟɪɥɔɡ ɐɜɟɏ ɓɌ ɐɜɟ-

ɏɚɘ ɝɜɑɓɌɡ. Ȱɜɟɏɔɑ ɚɣɌɏɔ ɝɟɛɜɌɞɑəɞɚɜɔɌɗɨəɚɕ ɗɚɖɌɗɔɓɌɢɔɔ ɛɚɖɌɓɌəɧ ɝɛɗɚɤəɧɘɔ ɝɞɜɑɗɖɌɘɔ, ɔəɠɜɌɞɑə-

ɞɚɜɔɌɗɨəɚɕ ð ɚɖɜɟɒəɚɝɞɫɘɔ. 

Fig. 6.   MRI.  

Demyelination lesion in the optic chiasm (dotted arrows) on Ⱦ1 MP2RAGE, T2 FLAIR, DIR sequences and the 

absence of its imaging on T2. Other lesions are highlighted w ith arrows (supratentorial lesions ð solid arrows, 

infratentorial lesions ð dotted arrows).  
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ɞɜɌɝɞəɚɝɞɨ ɘɑɒɐɟ ɝɑɜɧɘ ɔ ɍɑɗɧɘ ɎɑɥɑɝɞɎɚɘ 

[7]. ȹɌɔɍɚɗɑɑ ɣɌɝɞɚ ɔɝɛɚɗɨɓɟɑɘɚɕ ɐɗɫ ɐɌəəɚɕ 

ɢɑɗɔ ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɨɪ ɫɎɗɫɑɞɝɫ ɐɎɚɕəɌɫ 

ɔəɎɑɜɝɔɫ-ɎɚɝɝɞɌəɚɎɗɑəɔɫ (double inversion-

recovery ð DIR), Ɏ ɖɚɞɚɜɚɕ, ɛɚɘɔɘɚ ɛɚɐɌɎɗɑ-

əɔɫ ȸȼ-ɝɔɏəɌɗɌ ɚɞ ɝɎɚɍɚɐəɚɕ Ɏɚɐɧ, ɛɜɚɔɝɡɚ-

ɐɔɞ ɐɚɛɚɗəɔɞɑɗɨəɚɑ ɛɚɐɌɎɗɑəɔɑ ȸȼ-ɝɔɏəɌɗɌ 

ɚɞ ɍɑɗɚɏɚ ɎɑɥɑɝɞɎɌ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ, ɣɞɚ 

ɚɍɑɝɛɑɣɔɎɌɑɞ əɑɚɍɡɚɐɔɘɟɪ ɖɚəɞɜɌɝɞəɚɝɞɨ [8, 

9]. ȺɐəɌɖɚ Ɏ ɚɛɔɝɌəəɧɡ əɌɘɔ Ɏɧɤɑ ɝɗɟɣɌɫɡ 

ɜɑɒɔɘ T1 MP2RAGE ɝɘɚɏ ɛɜɑɐɚɝɞɌɎɔɞɨ ɍɚɗɑɑ 

ɛɚɗəɟɪ ɔəɠɚɜɘɌɢɔɪ ɚ əɌɗɔɣɔɔ ɚɣɌɏɚɎ ɖɜɔ-

ɞɔɣɑɝɖɔ ɎɌɒəɚɕ ɐɗɫ ɛɚɝɞɌəɚɎɖɔ ɐɔɌɏəɚɓɌ ȼȽ 

ɗɚɖɌɗɔɓɌɢɔɔ: Ɏ ɝɛɔəəɚɘ ɘɚɓɏɑ, Ɏ ɘɚɓɒɑɣɖɑ, Ɏ 

ɝɞɎɚɗɑ ɘɚɓɏɌ, Ɏ ɓɜɔɞɑɗɨəɚɘ ɛɑɜɑɖɜɑɝɞɑ, Ɍ 

ɞɌɖɒɑ Ɏ ɝɑɜɚɘ ɎɑɥɑɝɞɎɑ ɛɚɗɟɤɌɜɔɕ ɏɚɗɚɎəɚ-

ɏɚ ɘɚɓɏɌ. 

Ȯ ɚɢɑəɖɑ ɔəɠɜɌɞɑəɞɚɜɔɌɗɨəɧɡ ɚɣɌɏɚɎ 

Ⱦ1 MP2RAGE ɞɌɖɒɑ ɛɚɖɌɓɌɗ Ɏɧɝɚɖɟɪ ɖɚə-

ɞɜɌɝɞəɚɝɞɨ. ȹɑɝɘɚɞɜɫ əɌ ɞɚ, ɣɞɚ çɓɚɗɚɞɧɘ 

ɝɞɌəɐɌɜɞɚɘè ɚɢɑəɖɔ ɔəɠɜɌɞɑəɞɚɜɔɌɗɨəɧɡ 

ɝɞɜɟɖɞɟɜ, ɝɛɔəəɚɏɚ ɘɚɓɏɌ ɔ ɓɜɔɞɑɗɨəɧɡ əɑ-

ɜɎɚɎ əɌ əɌɗɔɣɔɑ ɚɣɌɏɚɎɧɡ ɔɓɘɑəɑəɔɕ ɫɎɗɫ-

ɑɞɝɫ ɜɑɒɔɘ Ⱦ2, Ɏ əɌɤɔɡ ɝɗɟɣɌɫɡ ɚə ɚɖɌɓɌɗɝɫ 

ɘɌɗɚɔəɠɚɜɘɌɞɔɎɑə ɓɌ ɝɣɑɞ ɍɚɗɨɤɚɕ ɞɚɗɥɔ-

əɧ ɝɜɑɓɚɎ (3 ɘɘ) ɚɞəɚɝɔɞɑɗɨəɚ əɑɍɚɗɨɤɔɡ 

ɚɣɌɏɚɎ ɐɑɘɔɑɗɔəɔɓɌɢɔɔ [2]. Ȯ ɝɎɫɓɔ ɝ ɩɞɔɘ, 

Ɏɑɜɚɫɞəɚ, ɢɑɗɑɝɚɚɍɜɌɓəɚ ɔɝɛɚɗɨɓɚɎɌɞɨ ɜɑɒɔɘ 

Ⱦ2 ɝ ɘɑəɨɤɑɕ ɞɚɗɥɔəɚɕ ɝɜɑɓɚɎ, ɣɞɚɍɧ ɛɚɎɧ-

ɝɔɞɨ ɑɏɚ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ. 

Ȼɚɘɔɘɚ ɛɜɚɣɑɏɚ, əɑɐɌɎəɚ ɍɧɗɚ ɛɚɖɌɓɌ-

əɚ, ɣɞɚ ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɨ Ⱦ1 MP2RAGE ɘɚ-

ɒɑɞ ɍɧɞɨ əɌɝɞɜɚɑəɌ ɔ ɐɗɫ ɚɐəɚɎɜɑɘɑəəɚɏɚ 

ɜɌɝɣɑɞɌ Ⱦ1 ɖɌɜɞ, R2* ɖɌɜɞ ɔ ɖɌɜɞ ɖɚɗɔɣɑ-

ɝɞɎɑəəɚɏɚ ɖɌɜɞɔɜɚɎɌəɔɫ ɎɚɝɛɜɔɔɘɣɔɎɚɝɞɔ 

(QSM), ɣɞɚ ɘɚɒɑɞ ɔɝɛɚɗɨɓɚɎɌɞɨɝɫ, Ɏ ɞɚɘ ɣɔɝ-

ɗɑ, Ɏ əɌɟɣəɧɡ ɢɑɗɫɡ [12]. 

ȺɏɜɌəɔɣɑəɔɑɘ ɜɑɒɔɘɌ Ⱦ1 MP2RAGE 

ɫɎɗɫɑɞɝɫ Ⱦ1-ɎɓɎɑɤɑəəɚɝɞɨ, ɣɞɚ ɐɑɗɌɑɞ ɎɔɓɟɌ-

ɗɔɓɌɢɔɪ ɚɣɌɏɚɎ ɐɑɘɔɑɗɔəɔɓɌɢɔɔ Ɏ Ɏɔɐɑ ɏɔ-

ɛɚɔəɞɑəɝɔɎəɧɡ ɚɣɌɏɚɎ əɑɛɜɔɎɧɣəɚɕ ɐɗɫ 

ɎɓɏɗɫɐɌ ɜɑəɞɏɑəɚɗɚɏɚɎ. ȾɌɖɒɑ ɝɞɜɌɐɌɑɞ ɝɛɑ-

ɢɔɠɔɣəɚɝɞɨ ɐɌəəɚɏɚ ɘɑɞɚɐɌ ɐɗɫ ɚɢɑəɖɔ ɚɣɌ-

ɏɚɎɧɡ ɔɓɘɑəɑəɔɕ Ɏ ɍɑɗɚɘ ɎɑɥɑɝɞɎɑ ɏɚɗɚɎəɚɏɚ 

ɘɚɓɏɌ, ɛɚɝɖɚɗɨɖɟ Ɏ ɐɌəəɚɕ ɗɚɖɌɗɔɓɌɢɔɔ ɚəɔ 

ɝɞɌəɚɎɫɞɝɫ əɑɚɞɗɔɣɔɘɧ ɚɞ ɛɑɜɔɎɌɝɖɟɗɫɜəɧɡ 

ɛɜɚɝɞɜɌəɝɞɎ. Ⱦɜɑɞɨɑ ɚɏɜɌəɔɣɑəɔɑ ɝɎɫɓɌəɚ ɝ 

ɞɑɡəɔɣɑɝɖɔɘɔ ɡɌɜɌɖɞɑɜɔɝɞɔɖɌɘɔ ɚɍɚɜɟɐɚɎɌ-

əɔɫ, ɖɚɞɚɜɚɑ ɛɚɓɎɚɗɫɗɚ ɍɧ əɌɝɞɜɚɔɞɨ ɜɑɒɔɘ, 

ɛɚɝɖɚɗɨɖɟ ɘəɚɏɔɑ ɞɚɘɚɏɜɌɠɧ ɛɜɑɐɧɐɟɥɔɡ 

ɛɚɖɚɗɑəɔɕ ɞɌɖɚɕ Ɏɚɓɘɚɒəɚɝɞɔ əɑ ɔɘɑɪɞ. 

ȳɌɖɗɪɣɑəɔɑ. 

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, əɌ ɛɜɔɘɑɜɑ ɖɗɔəɔɣɑ-

ɝɖɔɡ ɝɗɟɣɌɑɎ əɌɘɔ ɍɧɗɔ ɛɜɚɐɑɘɚəɝɞɜɔɜɚɎɌ-

əɧ ɛɜɑɔɘɟɥɑɝɞɎɌ ɜɑɒɔɘɌ Ⱦ1 MP2RAGE ɐɗɫ 

ɚɐəɚɎɜɑɘɑəəɚɕ ɚɢɑəɖɔ ɚɣɌɏɚɎɧɡ ɔɓɘɑəɑəɔɕ 

Ɏ ɏɚɗɚɎəɚɘ ɔ ɝɛɔəəɚɘ ɘɚɓɏɑ ɛɜɔ ȼȽ, ɣɞɚ ɛɚ-

ɞɑəɢɔɌɗɨəɚ ɘɚɒɑɞ ɛɚɘɚɣɨ Ɏ ɐɔɌɏəɚɝɞɔɖɑ ɔ 

ɟɘɑəɨɤɔɞɨ Ɏɜɑɘɫ ɝɖɌəɔɜɚɎɌəɔɫ ɛɌɢɔɑəɞɚɎ. 

ȹɑɝɘɚɞɜɫ əɌ ɩɞɚ, ɝɞɌəɐɌɜɞəɧɑ ɜɑɒɔɘɧ ɞɌɖ 

ɒɑ ɛɚɗɑɓəɧ ɐɗɫ ɛɚɐɞɎɑɜɒɐɑəɔɫ əɌɗɔɣɔɫ ɚɣɌ-

ɏɚɎɧɡ ɔɓɘɑəɑəɔɕ Ɏ ɍɑɗɚɘ ɎɑɥɑɝɞɎɑ. Ȯ ɝɎɫɓɔ ɝ 

ɎɧɤɑɝɖɌɓɌəəɧɘ, ɍɑɓɟɝɗɚɎəɚ, əɑɚɍɡɚɐɔɘɚ 

ɛɜɚɎɑɐɑəɔɑ ɐɌɗɨəɑɕɤɔɡ ɔɝɝɗɑɐɚɎɌəɔɕ əɌ 

ɍɚɗɨɤɔɡ ɎɧɍɚɜɖɌɡ ɛɌɢɔɑəɞɚɎ ɐɗɫ ɐɚɝɞɚɎɑɜ-

əɚɕ ɚɢɑəɖɔ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɔ ɔ ɝɛɑɢɔɠɔɣəɚ-

ɝɞɔ ɜɑɒɔɘɌ Ⱦ1 MP2RAGE.  

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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ȼȬȹȹɋɋ ȰȴȬȯȹȺȽȾȴȶȬ ȶȼȬȹȴȺȽȴȹȺȽȾȺȳȬ ȿ ȹȺȮȺȼȺȲȰȱȹȹȺȯȺ 

 

ȰɒɌəɐɒɏɌɎɌ ȹ.ȹ.1, ȽɟɏɌɖ Ȭ.ȭ.1, ɀɔɗɔɛɛɚɎɌ ȱ.Ȭ.1, ȹɌɜɚɏɌə ȸ.Ȯ.1,2, ȶɟɏɟɤɑɎ Ȭ.Ɋ.1,3,  

ȿɤɌɖɚɎɌ ȷ.Ȯ.1, ȶɚəɐɜɌɤɔəɌ Ⱥ.Ƚ.1, ȽɑɜɚɎɌ ȹ.Ƚ.2    
 

1 ð ɀȯȭȿ çȹɌɢɔɚəɌɗɨəɧɕ ɘɑɐɔɢɔəɝɖɔɕ ɔɝɝɗɑɐɚɎɌɞɑɗɨɝɖɔɕ ɢɑəɞɜ ɌɖɟɤɑɜɝɞɎɌ, ɏɔəɑɖɚɗɚɏɔɔ ɔ ɛɑɜɔəɌɞɚɗɚɏɔɔ ɔɘ.  

ɌɖɌɐɑɘɔɖɌ Ȯ.ȴ. ȶɟɗɌɖɚɎɌè ȸȳ ȼɀ. ɏ. ȸɚɝɖɎɌ, ȼɚɝɝɔɫ. 

2 ð ɀȯȬȺȿ ȮȺ çȻɑɜɎɧɕ ȸȯȸȿ ɔɘ. ȴ. ȸ. ȽɑɣɑəɚɎɌ (ȽɑɣɑəɚɎɝɖɔɕ ȿəɔɎɑɜɝɔɞɑɞ)è ȸȳ ȼɀ.   ɏ. ȸɚɝɖɎɌ, ȼɚɝɝɔɫ. 

3 ð ȼɚɝɝɔɕɝɖɌɫ ɐɑɞɝɖɌɫ ɖɗɔəɔɣɑɝɖɌɫ ɍɚɗɨəɔɢɌ ɀȯȭȺȿ çȼɚɝɝɔɕɝɖɔɕ əɌɢɔɚəɌɗɨəɧɕ ɔɝɝɗɑɐɚɎɌɞɑɗɨɝɖɔɕ ɘɑɐɔɢɔəɝɖɔɕ  

ɟəɔɎɑɜɝɔɞɑɞ ɔɘ. ȹ.ȴ. ȻɔɜɚɏɚɎɌè ȸȳ ȼɀ.  ɏ. ȸɚɝɖɎɌ, ȼɚɝɝɔɫ. 

 

ɜɌəɔɚɝɔəɚɝɞɚɓ ð ɛɜɑɒɐɑɎɜɑɘɑəəɚɑ ɓɌɖɜɧɞɔɑ ɤɎɚɎ ɣɑɜɑɛɌ, ɞɜɑɍɟɪɥɑɑ ɝɎɚɑɎɜɑɘɑəəɚɕ 

ɡɔɜɟɜɏɔɣɑɝɖɚɕ ɖɚɜɜɑɖɢɔɔ. Ȼɜɔ ɎɧɫɎɗɑəɔɔ ɐɑɠɚɜɘɌɢɔɔ ɣɑɜɑɛɌ ɟ ɐɑɞɑɕ ɛɑɜɎɚɏɚ ɏɚɐɌ 

ɒɔɓəɔ əɑɚɍɡɚɐɔɘɚ ɐɔɠɠɑɜɑəɢɔɜɚɎɌɞɨ ɖɜɌəɔɚɝɔəɚɝɞɚɓ ɚɞ əɑɝɔəɚɝɞɚɞɔɣɑɝɖɔɡ ɐɑɠɚɜ-

ɘɌɢɔɕ ɝ ɛɚɘɚɥɨɪ ɜɌɓɗɔɣəɧɡ ɘɑɞɚɐɚɎ ɎɔɓɟɌɗɔɓɌɢɔɔ ɤɎɚɎ ɣɑɜɑɛɌ.  

ɂɑɗɨ. ȻɚɖɌɓɌɞɨ Ɏɚɓɘɚɒəɚɝɞɔ ɟɗɨɞɜɌɓɎɟɖɚɎɚɏɚ ɘɑɞɚɐɌ Ɏ ɐɔɌɏəɚɝɞɔɖɑ ɝɚɝɞɚɫəɔɫ ɤɎɚɎ 

ɝɎɚɐɌ ɣɑɜɑɛɌ ɟ ɐɑɞɑɕ ɛɑɜɎɚɏɚ ɏɚɐɌ ɒɔɓəɔ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. ȻɜɑɐɝɞɌɎɗɑə ɖɗɔəɔɣɑɝɖɔɕ ɝɗɟɣɌɕ ɜɑɍɑəɖɌ ɝ ɖɜɌəɔɚɝɔəɚɝɞɚɓɚɘ. 

ȻɌɢɔɑəɞɟ ɍɧɗɚ ɛɜɚɎɑɐɑəɚ ɟɗɨɞɜɌɓɎɟɖɚɎɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɤɎɚɎ ɝɎɚɐɌ ɣɑɜɑɛɌ ɔ ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚ-

ɘɚɏɜɌɠɔɫ  ɣɑɜɑɛɌ ɝ ɞɜɑɡɘɑɜəɚɕ ɜɑɖɚəɝɞɜɟɖɢɔɑɕ.  

ȼɑɓɟɗɨɞɌɞɧ. ȿ ɘɌɗɨɣɔɖɌ Ɏ ɜɌəəɑɘ əɑɚəɌɞɌɗɨəɚɘ ɛɑɜɔɚɐɑ ɍɧɗɌ ɚɍəɌɜɟɒɑəɌ ɐɑɠɚɜɘɌɢɔɫ 

ɣɑɜɑɛɌ. Ȯ ɎɚɓɜɌɝɞɑ 13 ɐəɑɕ ɍɧɗɚ Ɏɧɛɚɗəɑəɚ ɟɗɨɞɜɌɓɎɟɖɚɎɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɤɎɚɎ ɣɑɜɑɛɌ, ɖɚɞɚɜɚɑ 

ɎɧɫɎɔɗɚ ɝɔəɚɝɞɚɓ ɝɌɏɔɞɞɌɗɨəɚɏɚ ɤɎɌ. ȼɑɍɑəɚɖ ɖɚəɝɟɗɨɞɔɜɚɎɌə ɣɑɗɪɝɞəɚ-ɗɔɢɑɎɧɘ ɡɔɜɟɜɏɚɘ, ɜɑ-

ɖɚɘɑəɐɚɎɌəɌ ɛɗɌəɚɎɌɫ ɚɛɑɜɌɢɔɫ. Ȯ ɎɚɓɜɌɝɞɑ 5 ɘɑɝɫɢɑɎ ɜɑɍɑəɖɟ (ɛɑɜɑɐ ɚɛɑɜɌɢɔɑɕ) ɍɧɗɌ ɛɜɚɎɑ-

ɐɑəɌ ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ ɝ ɞɜɑɡɘɑɜəɚɕ ɜɑɖɚəɝɞɜɟɖɢɔɑɕ ɣɑɜɑɛɌ, Ɏ 6 ɘɑɝɫɢɑɎ ð ɜɑɖɚə-

ɝɞɜɟɖɞɔɎəɌɫ ɚɛɑɜɌɢɔɫ ɛɚ ɟɝɞɜɌəɑəɔɪ ɝɌɏɔɞɞɌɗɨəɚɏɚ ɝɔəɚɝɞɚɓɌ ɔ ɝɖɌɠɚɢɑɠɌɗɔɔ ɝ ɍɗɌɏɚɛɜɔɫɞ-

əɧɘ ɔɝɡɚɐɚɘ. 

Ⱥɍɝɟɒɐɑəɔɑ. Ȱɚ əɑɐɌɎəɔɡ ɛɚɜ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɑ ɘɑɞɚɐɧ ɍɧɗɔ ɚɝəɚɎəɧɘɔ ɔ ɑɐɔə-

ɝɞɎɑəəɧɘɔ ɛɜɔ ɚɢɑəɖɑ ɝɚɝɞɚɫəɔɫ ɤɎɚɎ ɖɚɝɞɑɕ ɝɎɚɐɌ ɣɑɜɑɛɌ. ȿɗɨɞɜɌɓɎɟɖɚɎɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ð 

ɌɗɨɞɑɜəɌɞɔɎəɧɕ ɘɑɞɚɐ ɐɗɫ ɚɢɑəɖɔ ɤɎɚɎ ɟ ɐɑɞɑɕ ɜɌəəɑɏɚ ɎɚɓɜɌɝɞɌ. 

ȳɌɖɗɪɣɑəɔɑ. ȴɝɛɚɗɨɓɚɎɌəɔɑ ɟɗɨɞɜɌɓɎɟɖɚɎɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɤɎɚɎ Ɏ ɖɌɣɑɝɞɎɑ ɘɑɞɚɐɌ ɛɑɜ-

Ɏɚɕ ɗɔəɔɔ ɎɔɓɟɌɗɔɓɌɢɔɔ ɛɜɔ ɐɑɠɚɜɘɌɢɔɔ ɣɑɜɑɛɌ ɟ ɜɑɍɑəɖɌ ɛɚɓɎɚɗɔɗɚ ɝɎɚɑɎɜɑɘɑəəɚ ɐɔɌɏəɚɝɞɔ-

ɜɚɎɌɞɨ ɖɜɌəɔɚɝɔəɚɝɞɚɓ ɔ ɘɔəɔɘɔɓɔɜɚɎɌɞɨ ɗɟɣɑɎɟɪ əɌɏɜɟɓɖɟ əɌ ɛɌɢɔɑəɞɌ. 
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raniosynostosis is premature closure of the skull sutures, requiring timely surgical treat-

ment. Patients under one year old with abnormal head shape require visualization of cra-

nial sutures condition to differentiate craniosynostosis from non -synostotic  skull deformi-

ties.  

Purpose.  To show the ultrasound method capabilities in the diagnosis of the skull sutures 

condition in children of the first year of life.  

Materials and methods.  A clinical case of a child with craniosynostosis is presented. The pa-

tien t underwent ultrasound examination of the skull sutures and computed tomography of the skull 

with three -dimensional reconstruction.  

Results.  A deformity of the skull was found in the boy in the early neonatal period. At the age 

of 13 days, ultrasound exami nation of skull sutures revealed a synostosis of the sagittal suture. A 

maxillofacial surgeon recommended a planned surgical correction. At the age of 5 months (before 

surgery), the child underwent computed tomography of the skull with three -dimensional re construc-

tion, at 6 months ð reconstructive surgery to eliminate sagittal synostosis and scaphocephaly with 

favorable outcome.  

Discussion.  Until recently, X -ray methods were the main and only ones in assessing the condi-

tion of the cranial sutures.  Ultrasou nd is an alternative method for assessing sutures in infants.  

Conclusion.  Cranial ultrasound as the first step imaging in children with skull deformation al-

lows timely diagnosis of craniosynostosis and minimizing the radiation load on the patient.  
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ɜɌəɔɚɝɔəɚɝɞɚɓ  ð ɩɞɚ ɛɜɑɒɐɑɎɜɑ-

ɘɑəəɚɑ ɓɌɖɜɧɞɔɑ ɚɐəɚɏɚ ɔɗɔ əɑ-

ɝɖɚɗɨɖɔɡ ɤɎɚɎ ɣɑɜɑɛɌ, ɛɜɔɎɚɐɫɥɑɑ 

ɖ ɑɏɚ ɡɌɜɌɖɞɑɜəɧɘ ɐɑɠɚɜɘɌɢɔɫɘ [1 

ð 3]. ȰɑɠɚɜɘɌɢɔɫ ɣɑɜɑɛɌ ɛɜɔ ɖɜɌ-

əɔɚɝɔəɚɝɞɚɓɑ ɛɜɚɔɝɡɚɐɔɞ ɎɝɗɑɐɝɞɎɔɑ ɓɌɘɑɐ-

ɗɑəɔɫ ɔɗɔ ɛɚɗəɚɏɚ ɛɜɑɖɜɌɥɑəɔɫ ɑɏɚ ɜɚɝɞɌ 

Ɏɐɚɗɨ ɝɔəɚɝɞɚɓɔɜɚɎɌəəɚɏɚ ɤɎɌ ɔ ɖɚɘɛɑəɝɌ-

ɞɚɜəɚɏɚ ɜɚɝɞɌ Ɏɐɚɗɨ ɔəɞɌɖɞəɧɡ ɤɎɚɎ. Ȯ ɜɑ-

ɓɟɗɨɞɌɞɑ ɎɚɓəɔɖɌɑɞ ɖɜɌəɔɚɢɑɜɑɍɜɌɗɨəɌɫ 

ɐɔɝɛɜɚɛɚɜɢɔɫ ð əɑɝɚɚɞɎɑɞɝɞɎɔɑ ɜɌɓɘɑɜɚɎ 

ɣɑɜɑɛɌ ɔ ɌɖɞɔɎəɚ ɜɌɝɞɟɥɑɏɚ Ɏ ɛɑɜɎɧɑ ɐɎɌ 

ɏɚɐɌ ɒɔɓəɔ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɜɑɍɑəɖɌ [2]. ȱɑ 

ɖɗɔəɔɣɑɝɖɔɘɔ ɛɜɚɫɎɗɑəɔɫɘɔ ɫɎɗɫɪɞɝɫ: ɛɚ-

Ɏɧɤɑəɔɑ Ɏəɟɞɜɔɣɑɜɑɛəɚɏɚ ɐɌɎɗɑəɔɫ, ɚɞɑɖ ɔ 

ɐɑɏɑəɑɜɌɞɔɎəɧɑ ɔɓɘɑəɑəɔɫ ɓɜɔɞɑɗɨəɧɡ əɑ-

ɜɎɚɎ, əɌɜɟɤɑəɔɫ ɓɜɑəɔɫ ɔ ɝɗɟɡɌ, ɖɚɏəɔɞɔɎ-

əɧɑ ɔ ɛɚɎɑɐɑəɣɑɝɖɔɑ ɜɌɝɝɞɜɚɕɝɞɎɌ [2, 3]. 

Ȼɜɔ ɖɜɌəɔɚɝɔəɚɝɞɚɓɑ Ɏ ɍɚɗɨɤɔəɝɞɎɑ ɝɗɟɣɌɑɎ 

ɛɜɚɎɚɐɔɞɝɫ ɡɔɜɟɜɏɔɣɑɝɖɚɑ ɗɑɣɑəɔɑ, əɌɛɜɌɎ-

ɗɑəəɚɑ əɌ ɟɎɑɗɔɣɑəɔɑ ɚɍɦɑɘɌ ɛɚɗɚɝɞɔ ɔ 

ɟɝɞɜɌəɑəɔɑ ɐɑɠɚɜɘɌɢɔɔ ɣɑɜɑɛɌ [1 ð 3]. ȽɎɚɑ-

Ɏɜɑɘɑəəɧɘ ɝɣɔɞɌɑɞɝɫ ɚɛɑɜɌɞɔɎəɚɑ ɎɘɑɤɌ-

ɞɑɗɨɝɞɎɚ Ɏ ɎɚɓɜɌɝɞɑ 3-9 ɘɑɝɫɢɑɎ ɒɔɓəɔ ð ɚəɚ 

ɛɚɓɎɚɗɫɑɞ ɐɚɝɞɔɏəɟɞɨ ɘɌɖɝɔɘɌɗɨəɧɡ ɠɟəɖ-

ɢɔɚəɌɗɨəɧɡ ɔ ɖɚɝɘɑɞɔɣɑɝɖɔɡ ɜɑɓɟɗɨɞɌɞɚɎ [1, 

4]. Ȼɜɔ Ɏɧɛɚɗəɑəɔɔ ɡɔɜɟɜɏɔɣɑɝɖɚɕ ɖɚɜɜɑɖ-

ɢɔɔ ɛɚɝɗɑ 9-12 ɘɑɝɫɢɑɎ ɒɔɓəɔ əɑɍɗɌɏɚɛɜɔ-

ɫɞəɧɑ ɛɚɝɗɑɐɝɞɎɔɫ ɖɜɌəɔɚɢɑɜɑɍɜɌɗɨəɚɕ 

ɐɔɝɛɜɚɛɚɜɢɔɔ ɘɚɏɟɞ ɍɧɞɨ əɑɚɍɜɌɞɔɘɧɘɔ [5].  

Ȼɚɘɔɘɚ ɝɔəɚɝɞɚɞɔɣɑɝɖɔɡ ɐɑɠɚɜɘɌɢɔɕ 

ɟ ɐɑɞɑɕ ɛɑɜɎɚɏɚ ɏɚɐɌ ɒɔɓəɔ ɎɝɞɜɑɣɌɪɞɝɫ əɑ-

ɝɔəɚɝɞɚɞɔɣɑɝɖɔɑ ɐɑɠɚɜɘɌɢɔɔ ɣɑɜɑɛɌ (əɑɝɔ-

əɚɝɞɚɞɔɣɑɝɖɌɫ ɐɚɗɔɡɚɢɑɠɌɗɔɫ, ɛɚɓɔɢɔɚəəɧɑ 

ɛɗɌɏɔɚ- ɔ ɍɜɌɡɔɚɢɑɠɌɗɔɔ) [6]. ȶɌɖ ɛɜɌɎɔɗɚ, 

ɛɚɓɔɢɔɚəəɧɑ ɐɑɠɚɜɘɌɢɔɔ ɎɧɓɎɌəɧ ɐɗɔɞɑɗɨ-

əɧɘ ɛɜɑɍɧɎɌəɔɑɘ ɜɑɍɑəɖɌ Ɏ ɚɐəɚɘ ɛɚɗɚɒɑ-

əɔɔ Ɏ ɖɜɚɎɌɞɖɑ  ɔɓ-ɓɌ  ɐɑɠɑɖɞɚɎ  ɟɡɚɐɌ,  ɛɜɔ  
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Ɏɜɚɒɐɑəəɚɕ ɖɜɔɎɚɤɑɑ, ɘɧɤɑɣəɚɕ ɐɔɝɞɚəɔɔ. 

[7]. ȻɚɓɔɢɔɚəəɌɫ ɛɗɌɏɔɚɢɑɠɌɗɔɫ ɫɎɗɫɑɞɝɫ 

ɛɜɑɔɘɟɥɑɝɞɎɑəəɚ ɖɚɝɘɑɞɔɣɑɝɖɔɘ ɐɑɠɑɖɞɚɘ, 

ɛɜɔ ɩɞɚɘ ɤɎɧ ɣɑɜɑɛɌ ɚɝɞɌɪɞɝɫ ɚɞɖɜɧɞɧɘɔ, 

ɜɚɝɞ ɔ ɜɌɓɎɔɞɔɑ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ əɑ ɝɞɜɌɐɌ-

ɪɞ, ɡɔɜɟɜɏɔɣɑɝɖɚɑ ɗɑɣɑəɔɑ əɑ ɞɜɑɍɟɑɞɝɫ ɔ 

ɛɜɔ ɝɎɚɑɎɜɑɘɑəəɚɕ ɐɔɌɏəɚɝɞɔɖɑ ɔ ɛɜɌɎɔɗɨ-

əɚɘ ɟɡɚɐɑ ɐɑɠɚɜɘɌɢɔɫ ɜɑɏɜɑɝɝɔɜɟɑɞ [6, 7].  

ȰɔɌɏəɚɝɞɔɖɌ ɖɜɌəɔɚɝɔəɚɝɞɚɓɌ ɟ ɐɑɞɑɕ Ɏ 

ɛɑɜɎɟɪ ɚɣɑɜɑɐɨ ɚɝəɚɎɌəɌ əɌ ɖɗɔəɔɣɑɝɖɚɘ 

ɚɝɘɚɞɜɑ ɝ ɖɜɌəɔɚɘɑɞɜɔɣɑɝɖɔɘɔ ɔɓɘɑɜɑəɔɫ-

ɘɔ [2, 3]. ȺɐəɌɖɚ, ɐɗɫ ɛɚɐɞɎɑɜɒɐɑəɔɫ ɐɔɌ-

ɏəɚɓɌ ɔ ɛɗɌəɔɜɚɎɌəɔɫ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ Ɏɘɑ-

ɤɌɞɑɗɨɝɞɎɌ əɑɚɍɡɚɐɔɘɌ əɑɛɚɝɜɑɐɝɞɎɑəəɌɫ 

ɎɔɓɟɌɗɔɓɌɢɔɫ ɝɚɝɞɚɫəɔɫ ɤɎɚɎ [4, 8]. ȾɜɌɐɔ-

ɢɔɚəəɚ ɐɔɌɏəɚɝɞɔɖɌ ɛɜɔɣɔə ɐɑɠɚɜɘɌɢɔɕ 

ɣɑɜɑɛɌ ɚɝəɚɎɧɎɌɗɌɝɨ əɌ ɐɌəəɧɡ ɗɟɣɑɎɧɡ ɘɑ-

ɞɚɐɚɎ ɔɝɝɗɑɐɚɎɌəɔɫ ð ɜɑəɞɏɑəɚɏɜɌɠɔɔ ɔ 

ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ ɣɑɜɑɛɌ ɝ ɞɜɑɡ-

ɘɑɜəɚɕ ɜɑɖɚəɝɞɜɟɖɢɔɑɕ [3]. ȺɐəɌɖɚ ɛɚ ɐɌə-

əɧɘ ɘəɚɏɔɡ ɔɝɝɗɑɐɚɎɌəɔɕ ɟɝɞɌəɚɎɗɑəɚ, ɣɞɚ 

ɟɗɨɞɜɌɓɎɟɖɚɎɚɕ ɘɑɞɚɐ ɫɎɗɫɑɞɝɫ əɌɐɑɒəɧɘ ɔ 

ɩɠɠɑɖɞɔɎəɧɘ ɌɗɨɞɑɜəɌɞɔɎəɧɘ ɝɛɚɝɚɍɚɘ 

ɚɢɑəɖɔ ɤɎɚɎ ɣɑɜɑɛɌ ɟ ɐɑɞɑɕ ɛɑɜɎɚɏɚ ɏɚɐɌ 

ɒɔɓəɔ [4, 8].  

ȰɌəəɧɑ ɔɝɞɚɜɔɔ ɍɚɗɑɓəɔ ɔ ɚɍɝɗɑɐɚ-

ɎɌəɔɫ ɛɌɢɔɑəɞɌ.  

 ȸɌɗɨɣɔɖ ȷ. ɜɚɐɔɗɝɫ Ɏ ɀȯȭȿ ȹȸȴɂ ȬȯȻ 

ɔɘ. ɌɖɌɐɑɘɔɖɌ Ȯ.ȴ. ȶɟɗɌɖɚɎɌ ɟ ɘɌɞɑɜɔ 33 ɗɑɞ 

ɚɞ III ɍɑɜɑɘɑəəɚɝɞɔ əɌ 38-ɚɕ əɑɐɑɗɑ ɏɑɝɞɌɢɔɔ 

ɛɟɞɑɘ ɚɛɑɜɌɢɔɔ ɖɑɝɌɜɑɎɌ ɝɑɣɑəɔɫ (ɟ ɒɑəɥɔ-

əɧ ɝ ɜɟɍɢɚɘ əɌ ɘɌɞɖɑ, I ɔ II ɍɑɜɑɘɑəəɚɝɞɔ ð 

ɝɜɚɣəɧɑ ɚɛɑɜɌɞɔɎəɧɑ ɜɚɐɧ, ɐɑɎɚɣɖɔ ɓɐɚɜɚ-

Ɏɧ). ȽɚɘɌɞɔɣɑɝɖɔɕ ɌəɌɘəɑɓ ɒɑəɥɔəɧ ɚɞɫ-

ɏɚɥɑə ɘɚɣɑɖɌɘɑəəɚɕ ɍɚɗɑɓəɨɪ, ɏɔəɑɖɚɗɚɏɔ-

ɣɑɝɖɔɕ ɌəɌɘəɑɓ ð əɑ ɚɞɫɏɚɥɑə. ȰɌəəɌɫ ɍɑɜɑ-

ɘɑəəɚɝɞɨ ɛɜɚɞɑɖɌɗɌ ɍɑɓ ɚɝɚɍɑəəɚɝɞɑɕ. Ȼɚ ɜɑ-

ɓɟɗɨɞɌɞɌɘ ɟɗɨɞɜɌɓɎɟɖɚɎɚɏɚ ɔ əɑ ɔəɎɌɓɔɎəɚɏɚ 

ɛɜɑəɌɞɌɗɨəɚɏɚ ɝɖɜɔəɔəɏɌ ð ɚɞɖɗɚəɑəɔɕ Ɏɧ-

ɫɎɗɑəɚ əɑ ɍɧɗɚ.  ȸɌɝɝɌ ɞɑɗɌ ɜɑɍɑəɖɌ ɛɜɔ 

ɜɚɒɐɑəɔɔ 2990 ɏ, ɐɗɔəɌ 51 ɝɘ, ɚɢɑəɖɌ ɛɚ 

ɤɖɌɗɑ ȬɛɏɌɜ 8/8 ɍɌɗɗɚɎ. Ȼɚɝɗɑ ɜɚɒɐɑəɔɫ ɝɚ-

ɝɞɚɫəɔɑ ɍɧɗɚ ɟɐɚɎɗɑɞɎɚɜɔɞɑɗɨəɧɘ. ȹɌ Ɏɞɚ-

ɜɧɑ ɝɟɞɖɔ ɒɔɓəɔ ɝɚɝɞɚɫəɔɑ ɟɡɟɐɤɔɗɚɝɨ ɓɌ 

ɝɣɑɞ ɛɚɫɎɗɑəɔɫ ɐɧɡɌɞɑɗɨəɚɕ əɑɐɚɝɞɌɞɚɣəɚ-

ɝɞɔ, ɩɛɔɓɚɐɚɎ Ɍɛəɚɩ. ȸɌɗɨɣɔɖ ɍɧɗ ɛɑɜɑɎɑɐɑə 

Ɏ ɚɞɐɑɗɑəɔɑ ɜɑɌəɔɘɌɢɔɔ ɔ ɔəɞɑəɝɔɎəɚɕ ɞɑ-

ɜɌɛɔɔ əɚɎɚɜɚɒɐɑəəɧɡ. Ȼɚ ɜɑɓɟɗɨɞɌɞɌɘ ɖɗɔ-

əɔɖɚ-ɗɌɍɚɜɌɞɚɜəɧɡ ɘɑɞɚɐɚɎ ɔɝɝɗɑɐɚɎɌəɔɫ ɔ 

ɐɌəəɧɡ ɜɑəɞɏɑəɚɏɜɌɠɔɔ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ 

ɖɗɑɞɖɔ  ɍɧɗɌ ɐɔɌɏəɚɝɞɔɜɚɎɌəɌ ɎɜɚɒɐɑəəɌɫ 

ɛəɑɎɘɚəɔɫ, ɏɔɛɚɏɗɔɖɑɘɔɫ ɔ ɞɜɌəɓɔɞɚɜəɌɫ 

ɏɔɛɑɜɌɘɘɚəɔɑɘɔɫ. ȻɜɚɎɚɐɔɗɚɝɨ ɖɚɘɛɗɑɖɝəɚɑ 

ɗɑɣɑəɔɑ ɝ ɛɚɗɚɒɔɞɑɗɨəɧɘ ɩɠɠɑɖɞɚɘ 

(Constant Positive Airway Pressure ɐɚ 7 ɝɟɞɚɖ 

ɒɔɓəɔ, ɌəɞɔɍɌɖɞɑɜɔɌɗɨəɌɫ ɞɑɜɌɛɔɫ, ɎɎɑɐɑ-

əɔɑ ɜɌɝɞɎɚɜɚɎ ɏɗɪɖɚɓɧ, ɛɌɜɑəɞɑɜɌɗɨəɚɑ ɔ 

ɩəɞɑɜɌɗɨəɚɑ ɛɔɞɌəɔɑ). ȹɌ 12 ɝɟɞɖɔ ɒɔɓəɔ 

ɜɑɍɑəɚɖ ɛɑɜɑɎɑɐɑə Ɏ ɚɞɐɑɗɑəɔɑ ɛɌɞɚɗɚɏɔɔ 

əɚɎɚɜɚɒɐɑəəɧɡ ɔ əɑɐɚəɚɤɑəəɧɡ ɐɑɞɑɕ, ɏɐɑ 

 

ȼɔɝ. 1 Ɍ (Fig. 1 Ɍ) 

 

ȼɔɝ. 1 ɍ (Fig. 1 b) 

ȼɔɝ. 1.   ɀɚɞɚ ɛɌɢɔɑəɞɌ ɐɚ ɚɛɑɜɌɞɔɎəɚɏɚ ɗɑɣɑəɔɫ. 

Ɍ ð Ȯ ɎɚɓɜɌɝɞɑ 15 ɝɟɞɚɖ ɒɔɓəɔ, ɎɧɞɫəɟɞɌɫ ɝɛɑɜɑɐɔ-əɌɓɌɐ ɠɚɜɘɌ ɏɚɗɚɎɧ ð ɟɎɑɗɔɣɑəɔɑ ɛɑɜɑɐəɑɓɌɐəɑɏɚ 

ɜɌɓɘɑɜɌ ɣɑɜɑɛɌ ɔ ɟɘɑəɨɤɑəɔɑ ɑɏɚ ɤɔɜɔəɧ. 

ɍ ð Ȯ ɎɚɓɜɌɝɞɑ 6 ɘɑɝɫɢɑɎ ɒɔɓəɔ (ɛɑɜɑɐ ɚɛɑɜɌɢɔɑɕ) ð ɠɚɜɘɌ ɣɑɜɑɛɌ ɝɖɌɠɚɢɑɠɌɗɔɣɑɝɖɌɫ ɝ ɟɘɑəɨɤɑəɔɑɘ 

ɍɔɛɌɜɔɑɞɌɗɨəɧɡ ɜɌɓɘɑɜɚɎ, əɌɗɔɣɔɑɘ ɝɑɐɗɚɎɔɐəɚɕ ɐɑɠɚɜɘɌɢɔɔ.  

Fig. 1.   Photo of the patient before surgical treatment . 

a ð Photo of a 15 -day -ald patient ð elongated front -to-back head shape, an increase in the anterior -posterior 

size of the skull and a decrease in its width.  

b ð Photo of a 6 -month -ald patient (before surgical treatment) ð scaphocephaly shape of skull with a decrease 

in biparietal dimensions, a saddle deformation of skull.  
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ɛɜɚɐɚɗɒɑəɚ ɐɚɛɚɗəɔɞɑɗɨəɚɑ ɎɎɑɐɑəɔɑ ɜɌɝ-

ɞɎɚɜɚɎ ɏɗɪɖɚɓɧ ɛɚ ɛɚɎɚɐɟ əɑɝɞɌɍɔɗɨəɚɕ ɏɗɔ-

ɖɑɘɔɔ. ȸɌɗɨɣɔɖ ɖɚəɝɟɗɨɞɔɜɚɎɌə ɩəɐɚɖɜɔəɚ-

ɗɚɏɚɘ, ɛɜɚɎɑɐɑəɚ ɖɚɘɛɗɑɖɝəɚɑ ɚɍɝɗɑɐɚɎɌəɔɑ, 

ɟɝɞɌəɚɎɗɑə ɐɔɌɏəɚɓ ð Ɏɜɚɒɐɑəəɧɕ ɏɔɛɑɜɔə-

ɝɟɗɔəɔɓɘ (ɞɜɌəɓɔɞɚɜəɌɫ ɠɚɜɘɌ). Ȱɜɟɏɔɑ 

Ɏɜɚɒɐɑəəɧɑ ɔ əɌɝɗɑɐɝɞɎɑəəɧɑ ɍɚɗɑɓəɔ ɚɍ-

ɘɑəɌ ɍɧɗɔ ɔɝɖɗɪɣɑəɧ. Ƚɜɑɐɔ ɠɑəɚɞɔɛɔɣɑ-

ɝɖɔɡ ɚɝɚɍɑəəɚɝɞɑɕ ɛɜɔ ɚɝɘɚɞɜɑ ɜɑɍɑəɖɌ ɚɍ-

ɜɌɥɌɗɌ əɌ ɝɑɍɫ ɎəɔɘɌəɔɑ ɗɌɐɨɑɎɔɐəɌɫ ɠɚɜ-

ɘɌ ɣɑɜɑɛɌ (ɝɖɌɠɚɢɑɠɌɗɔɫ) ð ɟɎɑɗɔɣɑəɔɑ ɛɑ-

ɜɑɐəɑɓɌɐəɑɏɚ ɜɌɓɘɑɜɌ ɣɑɜɑɛɌ ɔ ɟɘɑəɨɤɑəɔɑ 

ɑɏɚ ɤɔɜɔəɧ, ɛɜɔ ɩɞɚɘ ɛɌɗɨɛɔɜɚɎɌɗɝɫ ɏɜɑ-

ɍɑəɨ Ɏɐɚɗɨ ɝɌɏɔɞɞɌɗɨəɚɏɚ ɤɎɌ (ɜɔɝ. 1).  

Ȯ ɝɎɫɓɔ ɝ ɎɧɫɎɗɑəəɧɘɔ ɔɓɘɑəɑəɔɫɘɔ Ɏ 

ɎɚɓɜɌɝɞɑ 13 ɝɟɞɚɖ ɒɔɓəɔ ɘɌɗɨɣɔɖɟ ɛɜɚɎɑɐɑəɚ 

ɟɗɨɞɜɌɓɎɟɖɚɎɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɤɎɚɎ ɖɚɝɞɑɕ 

ɝɎɚɐɌ ɣɑɜɑɛɌ, ɛɜɔ ɖɚɞɚɜɚɘ ɎɧɫɎɗɑə ɣɌɝɞɔɣ-

əɧɕ ɝɔəɚɝɞɚɓ ɝɌɏɔɞɞɌɗɨəɚɏɚ ɤɎɌ: əɌ ɍɚɗɨɤɑɘ 

ɛɜɚɞɫɒɑəɔɔ (Ɏ ɛɑɜɑɐəɑɘ ɔ ɝɜɑɐəɑɘ ɚɞɐɑɗɌɡ) 

ɝɌɏɔɞɞɌɗɨəɧɕ ɤɚɎ əɑ ɎɔɓɟɌɗɔɓɔɜɟɑɞɝɫ, ɚɞɘɑ-

ɣɌɑɞɝɫ əɑɍɚɗɨɤɚɕ ɖɚɝɞəɧɕ çɏɜɑɍɑəɨè (ɜɔɝ. 2).  

Ȼɚ ɐɌəəɧɘ əɑɕɜɚɝɚəɚɏɜɌɠɔɔ ɛɌɜɑəɡɔ-

ɘɌ ɘɚɓɏɌ ɍɑɓ ɚɣɌɏɚɎɧɡ ɔɓɘɑəɑəɔɕ, ɗɔɖɎɚɜɝɚ-

ɐɑɜɒɌɥɌɫ ɝɔɝɞɑɘɌ əɑ ɜɌɝɤɔɜɑəɌ, ɛɚɖɌɓɌɞɑ-

ɗɔ ɏɑɘɚɐɔəɌɘɔɖɔ əɑ ɔɓɘɑəɑəɧ. ȶɚəɝɟɗɨɞɔ-

ɜɚɎɌə ɣɑɗɪɝɞəɚ-ɗɔɢɑɎɧɘ ɡɔɜɟɜɏɚɘ: ɠɚɜɘɌ 

ɣɑɜɑɛɌ ɝɖɌɠɚɢɑɠɌɗɔɣɑɝɖɌɫ ɝ ɟɘɑəɨɤɑəɔɑɘ 

ɍɔɛɌɜɔɑɞɌɗɨəɧɡ ɜɌɓɘɑɜɚɎ, əɌɗɔɣɔɑɘ ɝɑɐɗɚ-

Ɏɔɐəɚɕ ɐɑɠɚɜɘɌɢɔɔ, ɝɟɒɑəɔɑɘ ɔ əɌɎɔɝɌəɔ-

ɑɘ ɓɌɞɧɗɚɣəɚɕ ɚɍɗɌɝɞɔ. ȹɌ ɚɝəɚɎɌəɔɔ ɖɗɔ-

əɔɣɑɝɖɚɏɚ ɚɝɘɚɞɜɌ ɔ ɜɑɓɟɗɨɞɌɞɚɎ ɟɗɨɞɜɌɓɎɟ-

ɖɚɎɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɤɎɚɎ ɖɚɝɞɑɕ ɝɎɚɐɌ ɣɑ-

ɜɑɛɌ ɟɝɞɌəɚɎɗɑə ɐɔɌɏəɚɓ ð ɔɓɚɗɔɜɚɎɌəəɧɕ 

ɝɌɏɔɞɞɌɗɨəɧɕ ɖɜɌəɔɚɝɔəɚɝɞɚɓ, ɝɖɌɠɚɢɑɠɌ-

ɗɔɫ. ȼɑɖɚɘɑəɐɚɎɌəɌ ɛɚɎɞɚɜəɌɫ ɖɚəɝɟɗɨɞɌɢɔɫ 

ɣɑɗɪɝɞəɚ-ɗɔɢɑɎɚɏɚ ɡɔɜɟɜɏɌ Ɏ 2-3 ɘɑɝɫɢɌ. ȹɌ 

25 ɝɟɞɖɔ ɒɔɓəɔ ɜɑɍɑəɚɖ ɎɧɛɔɝɌə ɐɚɘɚɕ Ɏ 

ɟɐɚɎɗɑɞɎɚɜɔɞɑɗɨəɚɘ ɝɚɝɞɚɫəɔɔ.  

Ȯ ɎɚɓɜɌɝɞɑ 2 ɘɑɝɫɢɑɎ ɜɑɍɑəɚɖ ɍɧɗ ɖɚə-

ɝɟɗɨɞɔɜɚɎɌə Ɏ ɚɞɐɑɗɑəɔɔ ɣɑɗɪɝɞəɚ-ɗɔɢɑɎɚɕ 

ɡɔɜɟɜɏɔɔ ȼɚɝɝɔɕɝɖɚɕ ȼɑɝɛɟɍɗɔɖɌəɝɖɚɕ ɐɑɞ-

ɝɖɚɕ ɖɗɔəɔɣɑɝɖɚɕ ɍɚɗɨəɔɢɧ, ɐɔɌɏəɚɓ ɔɓɚɗɔ-

ɜɚɎɌəəɚɏɚ ɝɌɏɔɞɞɌɗɨəɚɏɚ ɖɜɌəɔɚɝɔəɚɝɞɚɓɌ, 

ɝɖɌɠɚɢɑɠɌɗɔɔ ɍɧɗ ɛɚɐɞɎɑɜɒɐɑə, ɛɚɖɌɓɌəɚ 

ɛɗɌəɚɎɚɑ ɡɔɜɟɜɏɔɣɑɝɖɚɑ ɗɑɣɑəɔɑ. Ȯ ɎɚɓɜɌɝɞɑ 

5 ɘɑɝɫɢɑɎ, əɌ ɩɞɌɛɑ ɛɗɌəɔɜɚɎɌəɔɫ ɚɛɑɜɌɞɔɎ-

əɚɏɚ ɗɑɣɑəɔɫ,  ɛɜɚɎɑɐɑəɌ ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚ-

ɘɚɏɜɌɠɔɫ ɝ ɞɜɑɡɘɑɜəɚɕ ɜɑɖɚəɝɞɜɟɖɢɔɑɕ ɣɑ-

ɜɑɛɌ: ɝɌɏɔɞɞɌɗɨəɧɕ ɤɚɎ ɝɔəɚɝɞɚɓɔɜɚɎɌə, Ɏ 

ɝɜɑɐəɑɕ ɣɌɝɞɔ ɟɛɗɚɞəɑə, ɛɑɜɑɐəɑɓɌɐəɔɕ ɜɌɓ-

ɘɑɜ ɣɑɜɑɛɌ ɟɎɑɗɔɣɑə, ɍɔɛɌɜɔɑɞɌɗɨəɧɕ ð ɝɚ-

ɖɜɌɥɑə, ɠɚɜɘɌ ɣɑɜɑɛɌ ɝɖɌɠɚɢɑɠɌɗɔɣɑɝɖɌɫ, 

ɓɌɐəɫɫ ɣɑɜɑɛəɌɫ ɫɘɖɌ ɟɓɖɌɫ, ɝɖɚɤɑəɌ, ɗɚɍ-

əɧɑ ɍɟɏɜɧ ɏɔɛɑɜɞɜɚɠɔɜɚɎɌəɧ (ɜɔɝ. 3). ȽɌ-

ɏɔɞɞɌɗɨəɧɕ ɖɜɌəɔɚɝɔəɚɝɞɚɓ. ȽɖɌɠɚɢɑɠɌɗɔɫ. 

Ȯ ɎɚɓɜɌɝɞɑ 6 ɘɑɝɫɢɑɎ ɛɜɚɎɑɐɑəɌ ɛɗɌəɚ-

ɎɌɫ ɚɛɑɜɌɢɔɫ ð ɜɑɖɚəɝɞɜɟɖɞɔɎəɌɫ ɖɜɌəɔɚ-

ɛɗɌɝɞɔɖɌ, ɟɝɞɜɌəɑəɔɑ ɝɖɌɠɚɢɑɠɌɗɔɔ. Ȯ ɡɚɐɑ 

ɚɛɑɜɌɢɔɔ ɛɜɚɔɓɎɑɐɑəɚ ɟɎɑɗɔɣɑəɔɑ ɛɜɚɑɖɢɔɔ 

ɓɌɞɧɗɚɣəɚɕ ɖɚɝɞɔ, ɟɎɑɗɔɣɑəɔɑ ɍɔɛɌɜɔɑɞɌɗɨ-

əɧɡ ɜɌɓɘɑɜɚɎ ɣɑɜɑɛɌ ɓɌ ɝɣɑɞ ɜɌɓɎɑɐɑəɔɫ ɞɑ-

ɘɑəəɧɡ ɖɚɝɞɑɕ ɝ ɠɔɖɝɌɢɔɑɕ ɝ ɛɚɘɚɥɨɪ ɍɔ-

ɚɐɑɏɜɌɐɔɜɟɑɘɧɡ ɘɌɞɑɜɔɌɗɚɎ. ȻɚɝɗɑɚɛɑɜɌɢɔ-

ɚəəɧɕ ɛɑɜɔɚɐ ɛɜɚɞɑɖɌɗ ɍɑɓ ɚɝɗɚɒəɑəɔɕ.  

Ȼɜɔ ɐɔəɌɘɔɣɑɝɖɚɘ əɌɍɗɪɐɑəɔɔ ɔ ɚɍ-

ɝɗɑɐɚɎɌəɔɔ ɜɑɍɑəɖɌ Ɏ ɞɑɣɑəɔɑ ɛɑɜɎɚɏɚ ɏɚɐɌ  

ɛɝɔɡɚɘɚɞɚɜəɚɑ ɜɌɓɎɔɞɔɑ ɝɚɚɞɎɑɞɝɞɎɚɎɌɗɚ 

ɎɚɓɜɌɝɞəɚɕ əɚɜɘɑ. Ȯ ɠɔɓɔɣɑɝɖɚɘ ɜɌɓɎɔɞɔɔ 

əɑ ɚɞɝɞɌɑɞ ɚɞ ɝɎɑɜɝɞəɔɖɚɎ. Ⱥɝɘɚɞɜ ɡɔɜɟɜɏɌ Ɏ 

1 ɏɚɐ ð ɠɚɜɘɌ ɣɑɜɑɛɌ ɌɐɌɛɞɔɜɚɎɌəəɌɫ, 

ɚɖɜɟɏɗɌɫ, ɝ ɝɚɡɜɌəɑəɔɑɘ ɛɜɚɑɖɢɔɔ Ɏɧɝɚɞɧ ɔ  

 

ȼɔɝ. 2 Ɍ (Fig. 2 Ɍ) 

 

ȼɔɝ. 2 ɍ (Fig. 2 b) 

ȼɔɝ. 2.    ɉɡɚɏɜɌɘɘɧ ɝɌɏɔɞɞɌɗɨəɚɏɚ ɤɎɌ ɟ ɜɑɍɑəɖɌ Ɏ ɎɚɓɜɌɝɞɑ 13 ɐəɑɕ, ɛɚɛɑɜɑɣəɌɫ ɛɜɚɑɖɢɔɫ. 

Ɍ ð Ɏ ɓɌɐəɑɘ ɚɞɐɑɗɑ ɤɚɎ ɚɞɖɜɧɞ ð ɏɔɛɚɩɡɚɏɑəəɌɫ ɥɑɗɨ (ɝɞɜɑɗɖɌ) ɘɑɒɐɟ ɏɔɛɑɜɩɡɚɏɑəəɧɘɔ ɖɚɝɞəɧɘɔ ɛɗɌ-

ɝɞɔəɌɘɔ ɝɎɚɐɌ ɣɑɜɑɛɌ.  

ɍ ð Ɏ ɛɑɜɑɐəɑɘ ɚɞɐɑɗɑ ɤɚɎ ɓɌɖɜɧɞ ð ɏɔɛɚɩɡɚɏɑəəɌɫ ɥɑɗɨ ɚɞɝɟɞɝɞɎɟɑɞ (ɝɞɜɑɗɖɌ).  

Fig. 2.    Ultrasound images of the sagittal suture of a 13 -day -old patient, transverse scanning plane . 

a ð In the posterior part the sagittal suture is open ð a hypoechogenic gap (arrow) between the hyper ec hogen-

ic bony plates of the scull.  

b ð In the anterior part the sagittal suture is closed ð no hypoechogenic gap (arrow).  
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ɟɛɗɚɥɑəɔɫ ɓɌɞɧɗɚɣəɚɕ, Ɍ ɞɌɖɒɑ ɜɌɝɤɔɜɑəɔɫ 

Ɏ ɞɑɘɑəəɧɡ ɚɍɗɌɝɞɫɡ (ɜɔɝ. 4). ȰɌɗɨəɑɕɤɑɑ 

əɌɍɗɪɐɑəɔɑ əɑɕɜɚɡɔɜɟɜɏɌ əɑ ɞɜɑɍɟɑɞɝɫ. 

Ⱥɍɝɟɒɐɑəɔɑ.  

Ȼɜɔ ɎɧɫɎɗɑəɔɔ ɐɑɠɚɜɘɌɢɔɔ ɣɑɜɑɛɌ ɟ 

ɐɑɞɑɕ ɛɑɜɎɚɏɚ ɏɚɐɌ ɒɔɓəɔ əɑɚɍɡɚɐɔɘɚ ɛɜɚ-

Ɏɑɐɑəɔɑ ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɕ ɐɔɌɏəɚɝɞɔɖɔ ð 

ɫɎɗɫɑɞɝɫ ɗɔ ɚəɌ ɝɔəɚɝɞɚɞɔɣɑɝɖɚɕ ɔɗɔ əɑɞ, 

ɞɌɖ ɖɌɖ ɚɞ ɩɞɚɏɚ ɓɌɎɔɝɔɞ ɛɜɚɏəɚɓ ɔ ɐɌɗɨəɑɕ-

ɤɌɫ ɞɌɖɞɔɖɌ Ɏɑɐɑəɔɫ ɜɑɍɑəɖɌ.  

ȴɝɞɚɜɔɣɑɝɖɔ ɛɑɜɎɧɘ ɘɑɞɚɐɚɘ ɐɔɌɏəɚ-

ɝɞɔɖɔ ɖɜɌəɔɚɝɔəɚɝɞɚɓɌ ɍɧɗɌ ɜɑəɞɏɑəɚɏɜɌɠɔɫ 

ɣɑɜɑɛɌ, ɛɚ ɐɌəəɧɘ ɖɚɞɚɜɚɕ ɚɢɑəɔɎɌɗɔ ɝɚ-

ɝɞɚɫəɔɑ ɤɎɚɎ, Ɍ ɞɌɖɒɑ əɌɗɔɣɔɑ ɚɝɗɚɒəɑəɔɕ 

ð çɛɌɗɨɢɑɎɧɡ ɎɐɌɎɗɑəɔɕè əɌ Ɏəɟɞɜɑəəɑɕ ɛɚ-

Ɏɑɜɡəɚɝɞɔ ɣɑɜɑɛɌ ɛɜɔ ɛɚɎɧɤɑəɔɔ Ɏəɟɞɜɔɣɑ-

ɜɑɛəɚɏɚ ɐɌɎɗɑəɔɫ. Ƚɛɑɢɔɠɔɣəɚɝɞɨ ɜɑəɞɏɑəɚ-

ɏɜɌɠɔɔ Ɏ ɐɔɌɏəɚɝɞɔɖɑ ɖɜɌəɔɚɝɔəɚɝɞɚɓɌ ɐɚ-

Ɏɚɗɨəɚ ɎɧɝɚɖɌ ð ɐɚ 95%, ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ 

ɘɑɞɚɐɌ ɎɌɜɨɔɜɟɑɞ ɚɞ 80% ɐɚ 60% [9]. ȹɑɎɧ-

ɝɚɖɌɫ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ɘɚɒɑɞ ɍɧɞɨ ɝɎɫɓɌəɌ 

ɝ əɔɓɖɚɕ ɘɔəɑɜɌɗɔɓɌɢɔɑɕ ɖɚɝɞəɚɕ ɞɖɌəɔ ɟ 

ɐɑɞɑɕ ɛɑɜɎɧɡ 3-ɡ ɘɑɝɫɢɑɎ ɒɔɓəɔ, Ɍ ɞɌɖɒɑ ɝ 

Ɏɚɓɘɚɒəɚɝɞɨɪ əɑɛɜɌɎɔɗɨəɚɏɚ əɌɖɗɚəɌ ɗɟɣɌ 

ɚɞəɚɝɔɞɑɗɨəɚ ɛɗɚɝɖɚɝɞɔ ɛɚɎɑɜɡəɚɝɞɔ ɣɑɜɑɛɌ 

ɔ əɑɛɜɌɎɔɗɨəɚ ɛɚɐɚɍɜɌəəɧɡ ɜɑɒɔɘɚɎ ɖɜɌ-

əɔɚɏɜɌɠɔɔ [8, 10]. ȹɌ ɝɑɏɚɐəɫɤəɔɕ ɐɑəɨ çɓɚ-

ɗɚɞɧɘ ɝɞɌəɐɌɜɞɚɘè Ɏ ɐɔɌɏəɚɝɞɔɖɑ ɖɜɌəɔɚɝɔ-

əɚɝɞɚɓɚɎ ɫɎɗɫɑɞɝɫ ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌ-

ɠɔɫ Ɏɧɝɚɖɚɏɚ ɜɌɓɜɑɤɑəɔɫ ɝ ɞɜɑɡɘɑɜəɚɕ ɜɑ-

ɖɚəɝɞɜɟɖɢɔɑɕ ɣɑɜɑɛɌ [11]. ȶɚɘɛɨɪɞɑɜəɌɫ 

ɞɚɘɚɏɜɌɠɔɫ ɛɚɓɎɚɗɫɑɞ ɚɢɑəɔɞɨ əɑ ɞɚɗɨɖɚ 

ɤɎɧ ɝɎɚɐɌ, əɚ ɔ ɖɚɝɞɔ ɗɔɢɌ ɔ ɚɝəɚɎɌəɔɫ ɣɑ-

ɜɑɛɌ, ɎɧɫɎɔɞɨ ɝɚɛɟɞɝɞɎɟɪɥɟɪ ɛɌɞɚɗɚɏɔɪ ɔ 

ɝɘɚɐɑɗɔɜɚɎɌɞɨ ɛɜɑɐɝɞɚɫɥɑɑ ɡɔɜɟɜɏɔɣɑɝɖɚɑ 

ɎɘɑɤɌɞɑɗɨɝɞɎɚ [2, 11]. ȺɐəɌɖɚ ɛɚɞɑəɢɔɌɗɨəɚ 

əɑɍɗɌɏɚɛɜɔɫɞəɚɑ ɎɚɓɐɑɕɝɞɎɔɑ əɌ ɚɜɏɌəɔɓɘ 

ɜɌɝɞɟɥɑɏɚ ɜɑɍɑəɖɌ ɔɚəɔɓɔɜɟɪɥɑɕ ɜɌɐɔɌɢɔɔ 

ɔ əɑɚɍɡɚɐɔɘɚɝɞɨ ɝɑɐɌɢɔɔ ɐɑɞɑɕ ɛɑɜɎɚɏɚ ɏɚɐɌ 

ɒɔɓəɔ ɛɜɔ ɛɜɚɎɑɐɑəɔɔ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚ-

ɏɜɌɠɔɔ ɛɜɔɎɑɗɔ ɖ ɛɚɔɝɖɟ ɐɜɟɏɔɡ, ɍɚɗɑɑ ɍɑɓ-

ɚɛɌɝəɧɡ ɘɑɞɚɐɚɎ ɎɔɓɟɌɗɔɓɌɢɔɔ, ɚɝɚɍɑəəɚ ɐɗɫ 

ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɖɜɌəɔɚɝɔ-

əɚɝɞɚɓɚɎ ɝ əɑɝɔəɚɝɞɚɞɔɣɑɝɖɔɘɔ ɐɑɠɚɜɘɌɢɔ-

ɫɘɔ [6 ð 8].  

Ⱥ Ɏɚɓɘɚɒəɚɝɞɔ ɛɜɔɘɑəɑəɔɫ ɟɗɨɞɜɌɓɎɟ-

ɖɚɎɚɏɚ ɘɑɞɚɐɌ ɐɗɫ ɚɢɑəɖɔ ɝɚɝɞɚɫəɔɫ ɤɎɚɎ 

ɣɑɜɑɛɌ ɟ ɐɑɞɑɕ ɏɜɟɐəɚɏɚ ɎɚɓɜɌɝɞɌ ɎɛɑɜɎɧɑ 

ɝɚɚɍɥɔɗɔ D. Soboleski ɔ ɝɚɌɎɞ. Ɏ 1997 ɏɚɐɟ 

[12]. Ȼɜɔ ɔɝɝɗɑɐɚɎɌəɔɔ ɎɧɝɚɖɚɣɌɝɞɚɞəɧɘɔ 

ɗɔəɑɕəɧɘɔ ɐɌɞɣɔɖɌɘɔ (12 ȸȯɢ ɔ Ɏɧɤɑ) ɚɞ-

ɖɜɧɞɧɕ ɤɚɎ Ɏɧɏɗɫɐɔɞ ɖɌɖ ɏɔɛɚɩɡɚɏɑəəɌɫ 

ɟɓɖɌɫ ɥɑɗɨ ɘɑɒɐɟ ɐɎɟɘɫ ɏɔɛɑɜɩɡɚɏɑəəɧɘɔ 

ɖɚɝɞəɧɘɔ ɛɗɌɝɞɔəɌɘɔ, ɛɜɔ ɓɌɜɌɥɑəɔɔ ɤɎɌ ð 

ɥɑɗɨ əɑ ɎɔɓɟɌɗɔɓɔɜɟɑɞɝɫ [12 ð 14]. Ȼɜɔ ɝɜɌɎ-

əɑəɔɔ ɝ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɑɕ, ɔ/ɔɗɔ 

ɜɑəɞɏɑəɚɏɜɌɠɔɑɕ, ɔ/ɔɗɔ ɖɗɔəɔɣɑɝɖɔɘ 

əɌɍɗɪɐɑəɔɑɘ Ɏ ɐɔəɌɘɔɖɑ ɟɗɨɞɜɌɓɎɟɖɚɎɚɕ  

 

ȼɔɝ. 3 Ɍ (Fig. 3 Ɍ) 

 

ȼɔɝ. 3 ɍ (Fig. 3 b) 

ȼɔɝ. 3.     ȶȾ ɣɑɜɑɛɌ ɝ 3D-ɜɑɖɚəɝɞɜɟɖɢɔɑɕ ɐɚ ɚɛɑɜɌɢɔɔ. 

Ɍ ð CɌɏɔɞɞɌɗɨəɧɕ ɤɚɎ ɝɔəɚɝɞɚɓɔɜɚɎɌə. ȺɞɘɑɣɌɑɞɝɫ ɝɚɡɜɌəɑəɔɑ ɠɜɌɏɘɑəɞɌ ɝɌɏɔɞɞɌɗɨəɚɏɚ ɤɎɌ Ɏ ɓɌɐəɔɡ 

ɚɞɐɑɗɌɡ, ɚɍɟɝɗɚɎɔɎɤɑɑ ɜɌɓɎɔɞɔɑ ɝɑɐɗɚɎɔɐəɚɕ ɐɑɠɚɜɘɌɢɔɔ.  

ɍ ð ɀɚɜɘɌ ɣɑɜɑɛɌ ɝɖɌɠɚɢɑɠɌɗɔɣɑɝɖɌɫ. ȻɑɜɑɐəɑɓɌɐəɔɕ ɜɌɓɘɑɜ ɣɑɜɑɛɌ ɟɎɑɗɔɣɑə. ȷɚɍəɧɑ ɍɟɏɜɧ ɏɔɛɑɜ-

ɞɜɚɠɔɜɚɎɌəɧ.    

Fig. 3.     CT scan with 3D rec onstruction before surgical treatment.  

a ð Synostosis of sagittal suture. A fragment of the sagittal suture in the posterior part is preserved, which is 

the development reason of the saddle deformity.  

b ð The shape of the skull is scaphocephalic. The anter ior -posterior size of the skull is increased. The frontal 

tubercles are hypertrophied.  
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ɘɑɞɚɐ ɛɚɖɌɓɌɗ Ɏɧɝɚɖɟɪ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ 

(71,4%  ð 100%) ɔ Ɏɧɝɚɖɟɪ ɝɛɑɢɔɠɔɣəɚɝɞɨ 

(86% ð 100%) Ɏ ɐɔɌɏəɚɝɞɔɖɑ ɖɜɌəɔɚɝɔəɚɝɞɚ-

ɓɚɎ [4, 14]. ȿɗɨɞɜɌɓɎɟɖɚɎɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɫɎ-

ɗɫɑɞɝɫ ɤɔɜɚɖɚɐɚɝɞɟɛəɧɘ, ɩɖɚəɚɘɔɣəɧɘ, 

ɎɚɝɛɜɚɔɓɎɚɐɔɘɧɘ ɘɑɞɚɐɚɘ, əɑ ɞɜɑɍɟɑɞ ɘəɚɏɚ 

Ɏɜɑɘɑəɔ, əɑ ɞɜɑɍɟɑɞ ɝɑɐɌɢɔɔ ɛɌɢɔɑəɞɌ ɔ, ɣɞɚ 

ɚɝɚɍɑəəɚ ɎɌɒəɚ, əɑ əɑɝɑɞ ɗɟɣɑɎɚɕ əɌɏɜɟɓɖɔ 

[4, 8]. Ⱥɞəɚɝɔɞɑɗɨəɧɘ ɚɏɜɌəɔɣɑəɔɑɘ ɘɑɞɚɐɌ 

ɫɎɗɫɑɞɝɫ ɞɚ, ɣɞɚ əɌɐɑɒəɚɝɞɨ ɎɔɓɟɌɗɔɓɌɢɔɔ 

ɤɎɚɎ ɟɘɑəɨɤɌɑɞɝɫ ɝ ɎɚɓɜɌɝɞɚɘ ɔɓ-ɓɌ ɟɘɑəɨ-

ɤɑəɔɫ ɤɔɜɔəɧ ɤɎɚɎ, Ɍ ɞɌɖɒɑ ɛɚɐɎɔɒəɚɝɞɔ 

ɔ ɛɗɚɡɚɏɚ ɖɚəɞɌɖɞɌ ɜɑɍɑəɖɌ ɝ ɎɜɌɣɚɘ, ɟɎɑɗɔ-

ɣɑəɔɫ ɏɟɝɞɚɞɧ Ɏɚɗɚɝ [14, 15]. Ȼɚɩɞɚɘɟ ɢɑɗɑ-

ɝɚɚɍɜɌɓəɚ ɔɝɛɚɗɨɓɚɎɌɞɨ ɟɗɨɞɜɌɓɎɟɖɚɎɚɑ ɔɝ-

ɝɗɑɐɚɎɌəɔɑ ɐɗɫ ɐɔɌɏəɚɝɞɔɖɔ ɖɜɌəɔɚɝɔəɚɝɞɚ-

ɓɌ ɟ ɐɑɞɑɕ ɐɚ 8 ð 12 ɘɑɝɫɢɑɎ [4, 14, 15].  

ȿɗɨɞɜɌɓɎɟɖɚɎɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɤɎɚɎ 

ɝɎɚɐɌ ɣɑɜɑɛɌ ɘɚɒɑɞ ɍɧɞɨ ɛɑɜɎɧɘ ɘɑɞɚɐɚɘ 

ɎɧɍɚɜɌ ɔ ɓɌɘɑəɔɞɨ ɜɑəɞɏɑəɚɏɜɌɠɔɪ ɛɜɔ ɚɍ-

əɌɜɟɒɑəɔɔ ɟ ɜɑɍɑəɖɌ ɛɑɜɎɧɡ ɘɑɝɫɢɑɎ ɒɔɓəɔ 

ɐɑɠɚɜɘɌɢɔɔ ɣɑɜɑɛɌ ɔ ɛɚɐɚɓɜɑəɔɔ əɌ ɖɜɌ-

əɔɚɝɔəɚɝɞɚɓ ɛɜɔ ɖɗɔəɔɣɑɝɖɚɘ ɚɝɘɚɞɜɑ [3, 4, 

8]. ȱɝɗɔ ɛɚ ɐɌəəɧɘ ɟɗɨɞɜɌɓɎɟɖɚɎɚɏɚ ɔɝɝɗɑɐɚ-

ɎɌəɔɫ ɛɚɗɟɣɑə ɚɞɜɔɢɌɞɑɗɨəɧɕ ɜɑɓɟɗɨɞɌɞ, 

ɐɌɗɨəɑɕɤɑɑ ɔəɝɞɜɟɘɑəɞɌɗɨəɚɑ ɚɍɝɗɑɐɚɎɌəɔɑ 

əɑ ɞɜɑɍɟɑɞɝɫ [4, 8]. ȱɝɗɔ ɝɜɌɥɑəɔɑ ɤɎɌ ɛɚɐ-

ɞɎɑɜɒɐɌɑɞɝɫ, ɗɔɍɚ ɜɑɓɟɗɨɞɌɞɧ ɔɝɝɗɑɐɚɎɌəɔɫ 

ɝɚɘəɔɞɑɗɨəɧɑ ð ɜɑɍɑəɖɌ ɝɗɑɐɟɑɞ əɌɛɜɌɎɔɞɨ ɖ 

ɡɔɜɟɜɏɟ [3, 4, 8].  

ȳɌɖɗɪɣɑəɔɑ.  

ȭɗɌɏɚɐɌɜɫ ɔɝɛɚɗɨɓɚɎɌəɔɪ ɝɚɎɜɑɘɑəəɚ-

ɏɚ ɌɗɏɚɜɔɞɘɌ ɐɔɌɏəɚɝɞɔɖɔ ɖɜɌəɔɚɝɔəɚɝɞɚɓɌ 

ɔ ɛɜɔɘɑəɑəɔɫ Ɏ ɖɌɣɑɝɞɎɑ ɛɑɜɎɚɏɚ ɘɑɞɚɐɌ Ɏɔ-

ɓɟɌɗɔɓɌɢɔɔ ɟɗɨɞɜɌɓɎɟɖɚɎɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ, 

ɛɜɔ ɚɍɝɗɑɐɚɎɌəɔɔ ɜɑɍɑəɖɌ ɝ ɐɑɠɚɜɘɌɢɔɑɕ 

ɣɑɜɑɛɌ ɗɟɣɑɎɌɫ əɌɏɜɟɓɖɌ ɍɧɗɌ ɘɔəɔɘɔɓɔɜɚ-

ɎɌəɌ ðɜɑəɞɏɑəɚɏɜɌɠɔɫ ɣɑɜɑɛɌ əɑ ɛɜɚɎɚɐɔ-

ɗɌɝɨ, ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ ɝ ɞɜɑɡɘɑɜ-

əɚɕ ɜɑɖɚəɝɞɜɟɖɢɔɑɕ ɍɧɗɌ ɛɜɚɎɑɐɑəɌ ɚɐəɚ-

ɖɜɌɞəɚ əɌ ɩɞɌɛɑ ɛɗɌəɔɜɚɎɌəɔɫ ɚɛɑɜɌɢɔɔ.  

ȴɝɞɚɣəɔɖ ɠɔəɌəɝɔɜɚɎɌəɔɫ ɔ ɖɚə-

ɠɗɔɖɞ ɔəɞɑɜɑɝɚɎ. 

ȼɌɍɚɞɌ ɛɜɑɐɝɞɌɎɗɑəɌ Ɏ ɜɌɘɖɌɡ ɜɑɌɗɔɓɌ-

ɢɔɔ ȯɜɌəɞɌ ȻɜɑɓɔɐɑəɞɌ ȼɀ ɛɚ ɛɚɐɐɑɜɒɖɑ 

Ȯɑɐɟɥɑɕ əɌɟɣəɚɕ ɤɖɚɗɧ ȹɄ ð 599.2022.3 

çȹɑɔəɎɌɓɔɎəɧɑ ɠɟəɖɢɔɚəɌɗɨəɧɑ ɞɑɡəɚɗɚɏɔɔ 

ɗɟɣɑɎɚɕ ɘɑɐɔɢɔəɧ Ɏ ɝɖɜɔəɔəɏɑ, ɜɌəəɑɕ ɐɔɌ-

ɏəɚɝɞɔɖɑ, ɘɚəɔɞɚɜɔəɏɑ ɗɑɣɑəɔɫ ɔ ɖɚəɞɜɚɗɑ 

ɜɑɌɍɔɗɔɞɌɢɔɔ ɝɚɢɔɌɗɨəɚ ɓəɌɣɔɘɧɡ ɓɌɍɚɗɑ-

ɎɌəɔɕè (ȼɟɖɚɎɚɐɔɞɑɗɨ ȹ. Ƚ. ȽɑɜɚɎɌ). 
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3. Mathijssen I.M. Guideline for care of patients w ith the di-
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ȼɔɝ. 4 Ɍ (Fig. 4 Ɍ) 

 

ȼɔɝ. 4 ɍ (Fig. 4 b) 

ȼɔɝ. 4.    ɀɚɞɚ ɛɌɢɔɑəɞɌ Ɏ ɎɚɓɜɌɝɞɑ ɏɚɐɌ (ɣɑɜɑɓ 6 ɘɑɝɫɢɑɎ ɛɚɝɗɑ ɚɛɑɜɌɢɔɔ). 

Ɍ, ɍ ð ɠɚɜɘɌ ɣɑɜɑɛɌ ɌɐɌɛɞɔɜɚɎɌəəɌɫ, ɚɖɜɟɏɗɌɫ, ɝ ɝɚɡɜɌəɑəɔɑɘ ɛɜɚɑɖɢɔɔ Ɏɧɝɚɞɧ ɔ ɟɛɗɚɥɑəɔɫ ɓɌɞɧɗɚɣ-

əɚɕ ɚɍɗɌɝɞɔ.  

Fig . 4.    Photo of a 1 -year -ald patient (6 months after surgical treatment) . 

Ɍ, b ð the shape of the skull is adapted, rounded, maintaining the projection of the height and flattening of 

the occipital region..  
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ȶȺȸȻɈɊȾȱȼȹȬɋ ȾȺȸȺȯȼȬɀȴɋ Ȯ ȰȴȬȯȹȺȽȾȴȶȱ ȺȽȾȱȺȸɇ  

ȼȱɄȱȾɃȬȾȺȯȺ ȷȬȭȴȼȴȹȾȬ 

 

ȸɟɜɞɟɓɚɎɌ Ȭ.ȭ.1,2, ȽɑɜɚɎɌ ȹ.Ƚ1., ȶɚɜɚɍɖɔə Ȭ.Ƚ2., ȷɌɜɔəɌ Ⱥ.ȸ2., ȮɌɎɔə Ȯ.Ȯ2.,  

ȭɌɡɞɔə Ȭ.Ȭ2., ȽɌɛɑɏɔəɌ Ⱥ.Ȭ.2 
 

1  - ɀȯȬȺȿ ȮȺ ȻɑɜɎɧɕ ȸȯȸȿ ɔɘ ȴ.ȸ. ȽɑɣɑəɚɎɌ ȸȳ ȼɀ (ȽɑɣɑəɚɎɝɖɔɕ ȿəɔɎɑɜɝɔɞɑɞ), ȿȶȭ ʈ1. ɏ. ȸɚɝɖɎɌ, ȼɚɝɝɔɫ. 

2 - ɀȯȭȿ çȹɌɢɔɚəɌɗɨəɧɕ ɘɑɐɔɢɔəɝɖɔɕ ɔɝɝɗɑɐɚɎɌɞɑɗɨɝɖɔɕ ɢɑəɞɜ ɚɞɚɜɔəɚɗɌɜɔəɏɚɗɚɏɔɔ ɀȸȭȬè,  

ȹɌɟɣəɚ-ɖɗɔəɔɣɑɝɖɔɕ ɚɞɐɑɗ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ. ɏ. ȸɚɝɖɎɌ, ȼɚɝɝɔɫ. 

 

ɑɗɨ. ȰɑɘɚəɝɞɜɌɢɔɫ Ɏɚɓɘɚɒəɚɝɞɑɕ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ Ɏ ɐɔɌɏəɚɝɞɔɖɑ ɔ ɛɗɌəɔ-

ɜɚɎɌəɔɔ ɗɑɣɑəɔɫ ɟ ɛɌɢɔɑəɞɌ ɝ ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɧɘ əɚɎɚɚɍɜɌɓɚɎɌəɔɑɘ ɜɑɤɑɞɣɌɞɚɏɚ 

ɗɌɍɔɜɔəɞɌ ɝ ɜɌɝɛɜɚɝɞɜɌəɑəɔɑɘ Ɏ ɚɜɍɔɞɟ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. ȻɜɑɐɝɞɌɎɗɑəɚ ɖɗɔəɔɣɑɝɖɚɑ əɌɍɗɪɐɑəɔɑ ɛɌɢɔɑəɞɌ ȸ., 18 ɗɑɞ, ɝ 

ɒɌɗɚɍɌɘɔ əɌ ɓɌɞɜɟɐəɑəɔɑ əɚɝɚɎɚɏɚ ɐɧɡɌəɔɫ ɝɗɑɎɌ ɔ ɝɘɑɥɑəɔɑ ɗɑɎɚɏɚ ɏɗɌɓəɚɏɚ ɫɍɗɚɖɌ ɗɌɞɑɜɌɗɨ-

əɚ. Ȱɗɫ ɚɛɜɑɐɑɗɑəɔɫ ɡɌɜɌɖɞɑɜɌ ɎɧɫɎɗɑəəɧɡ ɔɓɘɑəɑəɔɕ ɛɌɢɔɑəɞ ɍɧɗ əɌɛɜɌɎɗɑə Ɏ ɚɞɐɑɗɑəɔɑ ɗɟ-

ɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ c ɢɑɗɨɪ ɛɜɚɎɑɐɑəɔɫ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ (ȶȾ) ɚɖɚɗɚəɚɝɚɎɧɡ ɝɔəɟɝɚɎ 

ɐɗɫ ɛɗɌəɔɜɚɎɌəɔɫ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ. 

ȼɑɓɟɗɨɞɌɞɧ. Ȼɚɝɗɑ ɛɜɚɎɑɐɑəɔɫ ȶȾ ɚɖɚɗɚəɚɝɚɎɧɡ ɝɔəɟɝɚɎ ɟ ɛɌɢɔɑəɞɌ Ɏ ɚɍɗɌɝɞɔ ɛɑɜɑɐəɔɡ 

ɖɗɑɞɚɖ ɜɑɤɑɞɣɌɞɚɕ ɖɚɝɞɔ ɎɔɓɟɌɗɔɓɔɜɚɎɌəɚ ɚɍɜɌɓɚɎɌəɔɑ ɖɚɝɞəɚɕ ɛɗɚɞəɚɝɞɔ, ɚɛɜɑɐɑɗɑəɧ ɞɚɣəɌɫ 

ɑɏɚ ɗɚɖɌɗɔɓɌɢɔɫ ɔ ɎɓɌɔɘɚɚɞəɚɤɑəɔɑ ɝ ɎɌɒəɧɘɔ ɌəɌɞɚɘɔɣɑɝɖɔɘɔ ɝɞɜɟɖɞɟɜɌɘɔ, Ɍ ɞɌɖɒɑ Ɏɧɛɚɗ-

əɑəɚ ɎɔɜɞɟɌɗɨəɚɑ ɛɗɌəɔɜɚɎɌəɔɑ ɚɛɑɜɌɢɔɔ, ɚɛɜɑɐɑɗɫɪɥɑɑ ɚɍɦɬɘ ɔ ɞɌɖɞɔɖɟ ɛɜɚɎɑɐɑəɔɫ ɚɛɑɜɌ-

ɞɔɎəɚɏɚ ɗɑɣɑəɔɫ. Ȼɚɝɗɑ ɚɛɑɜɌɢɔɔ ɍɧɗɌ ɛɚɗɟɣɑəɌ ɏɔɝɞɚɗɚɏɔɣɑɝɖɌɫ ɎɑɜɔɠɔɖɌɢɔɫ ɛɚɝɞɌɎɗɑəəɚɏɚ 

ɐɔɌɏəɚɓɌ. 

Ⱥɍɝɟɒɐɑəɔɑ. Ⱥɝɞɑɚɘɧ ɚɖɚɗɚəɚɝɚɎɧɡ ɝɔəɟɝɚɎ, ɖɌɖ ɛɜɌɎɔɗɚ, ɍɑɝɝɔɘɛɞɚɘəɧ ɔ ɖɗɔəɔɣɑ-

ɝɖɔɑ ɛɜɚɫɎɗɑəɔɫ ɎɚɓəɔɖɌɪɞ Ɏ ɝɗɟɣɌɑ, ɑɝɗɔ ɚɝɞɑɚɘɧ ɐɚɝɞɔɏɌɪɞ ɖɜɟɛəɧɡ ɜɌɓɘɑɜɚɎ. ȮɧɫɎɔɞɨ 

ɐɌəəɟɪ ɛɌɞɚɗɚɏɔɪ ɛɚɓɎɚɗɫɑɞ ɞɌɖɚɕ ɎɧɝɚɖɚɔəɠɚɜɘɌɞɔɎəɧɕ ɘɑɞɚɐ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ, ɖɌɖ 

ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ.  

ȳɌɖɗɪɣɑəɔɑ. ȰɌəəɚɑ ɖɗɔəɔɣɑɝɖɚɑ əɌɍɗɪɐɑəɔɑ ɐɑɘɚəɝɞɜɔɜɟɑɞ ɎɌɒəɚɝɞɨ ɛɜɚɎɑɐɑəɔɫ ɔɝ-

ɝɗɑɐɚɎɌəɔɫ ɝ ɛɚɘɚɥɨɪ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ ɟ ɛɌɢɔɑəɞɚɎ ɝ əɚɎɚɚɍɜɌɓɚɎɌəɔɫɘɔ Ɏ ɜɑɤɑɞ-

ɣɌɞɚɘ ɗɌɍɔɜɔəɞɑ ɐɗɫ ɘɌɖɝɔɘɌɗɨəɚ ɞɚɣəɚɏɚ ɛɗɌəɔɜɚɎɌəɔɫ ɞɌɖɞɔɖɔ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɎɘɑɤɌɞɑɗɨ-

ɝɞɎɌ, ɍɗɌɏɚɐɌɜɫ ɞɚɣəɚɕ ɎɑɜɔɠɔɖɌɢɔɔ ɎɌɒəɧɡ ɌəɌɞɚɘɔɣɑɝɖɔɡ ɝɞɜɟɖɞɟɜ, ɚɝɚɍɑəəɚɝɞɑɕ ɝɞɜɚɑəɔɫ 

ɚɖɚɗɚəɚɝɚɎɧɡ ɝɔəɟɝɚɎ ɔ ɛɚɗɚɝɞɔ əɚɝɌ. 
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ȽOMPUTED TOMOGRAPHY IN THE DIAGNOSIS OF OSTEOMA  

OF THE ETHMOIDAL LABYRINTH 
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urpose.  Demonstration of computed tomography (CT) possibilities in a patient with a be-

nign neoplasm of the ethmoidal labyrinth with the distributio n into the orbit.    

Materials and methods.  We present the clinical observation of patient M., 18 years old, 

with complaints of nasal breathing difficulties on the left side, a neoplasm in the nasal cavi-

ty on the right side and lateral displacement of the left globe. In order to determine the nature of the 

changes, the patient was referred to the department of radiology, where a CT scan of the paranasal 

sinuses was performed to plan surgical treatment.  

Results.  After a CT scan of the paranasal sinuses, a bo ne density mass was visualized within 

the anterior cells of the ethmoidal bone, the precise localization and relationship to important ana-

tomical structures was determined and virtual planning was performed to determine the extent and 

tactics of surgical t reatment.  

Discussion.  Osteomas of the paranasal sinuses are usually asymptomatic and clinical mani-

festations occur when osteomas became large. A highly informative radiological method, such as a 

CT scan, can detect this abnormality.  

Conclusion.  This clin ical observation demonstrates the importance of CT scanning in pa-

tients with neoplasms in the ethmoidal labyrinth in order to plan the most precise surgical proce-

dure, by accurately verifying important anatomical structures and the condition of the paranas al si-

nuses and nasal cavity.   
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ɝɞɑɚɘɧ ð ɩɞɚ ɘɑɐɗɑəəɚ ɜɌɝɞɟɥɔɑ, 

ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɧɑ, ɖɚɝɞɑɚɍɜɌɓɟɪ-

ɥɔɑ ɚɛɟɡɚɗɔ, ɛɚɜɌɒɌɪɥɔɑ ɖɚɝɞɔ 

ɣɑɜɑɛəɚ-ɗɔɢɑɎɚɕ ɚɍɗɌɝɞɔ [1]. ȶɌɖ 

ɛɜɌɎɔɗɚ, ɚɝɞɑɚɘɧ ɚɖɚɗɚəɚɝɚɎɧɡ ɝɔ-

əɟɝɚɎ ɍɑɝɝɔɘɛɞɚɘəɧ ɔ ɘɚɏɟɞ ɍɧɞɨ ɝɗɟɣɌɕəɚ ɚɍ-

əɌɜɟɒɑəɧ Ɏ ɡɚɐɑ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚɏɚ ɔɝɝɗɑɐɚ-

ɎɌəɔɫ. ȶɗɔəɔɣɑɝɖɔɑ ɛɜɚɫɎɗɑəɔɫ ɎɚɓəɔɖɌɪɞ, 

ɑɝɗɔ ɚɝɞɑɚɘɧ ɐɚɝɞɔɏɌɪɞ ɖɜɟɛəɧɡ ɜɌɓɘɑɜɚɎ, 

ɍɗɚɖɔɜɟɪɞ ɛɟɞɔ ɚɞɞɚɖɌ ɔɓ ɝɔəɟɝɚɎ ɔɗɔ ɜɌɝɛɜɚ-

ɝɞɜɌəɫɪɞɝɫ əɌ ɝɘɑɒəɧɑ ɌəɌɞɚɘɔɣɑɝɖɔɑ ɚɍɗɌ-

ɝɞɔ. ȹɌɔɍɚɗɑɑ ɣɌɝɞɧɘɔ ɖɗɔəɔɣɑɝɖɔɘɔ ɝɔɘɛɞɚ-

ɘɌɘɔ ɚɝɞɑɚɘɧ ɫɎɗɫɪɞɝɫ: ɏɚɗɚɎəɌɫ ɍɚɗɨ, ɜɑɢɔ-

ɐɔɎɔɜɟɪɥɔɑ ɝɔəɟɝɔɞɧ, ɩɖɓɚɠɞɌɗɨɘ ɝ ɐɔɛɗɚɛɔ-

ɑɕ, ɛɑɜɔɚɜɍɔɞɌɗɨəɧɕ ɚɞɑɖ, Ɍ ɞɌɖɒɑ əɌɜɟɤɑəɔɑ 

ɓɜɑəɔɫ [2, 3].  

ȰɔɌɏəɚɝɞɔɣɑɝɖɌɫ ɎɔɓɟɌɗɔɓɌɢɔɫ ɚɝɞɑɚɘ 

ɝɔəɚəɌɓɌɗɨəɚɕ ɚɍɗɌɝɞɔ ɚɝɟɥɑɝɞɎɗɫɑɞɝɫ ɝ ɛɚɘɚ-

ɥɨɪ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ (ȶȾ) ɚɖɚɗɚəɚ-

ɝɚɎɧɡ ɝɔəɟɝɚɎ. ȶɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ ɫɎ-

ɗɫɑɞɝɫ ɐɚɝɞɚɎɑɜəɧɘ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɘ ɘɑɞɚɐɚɘ 

ɚɍəɌɜɟɒɑəɔɫ ɚɝɞɑɚɘɧ [3]. ȭɗɌɏɚɐɌɜɫ ɐɌəəɚɘɟ 

ɘɑɞɚɐɟ ɔɝɝɗɑɐɚɎɌəɔɫ ɘɚɒəɚ ɚɢɑəɔɞɨ ɗɚɖɌɗɔɓɌ-

ɢɔɪ ɚɍɜɌɓɚɎɌəɔɫ, ɜɌɓɘɑɜɧ, Ɍ ɞɌɖɒɑ ɝɚɚɞəɚɤɑ-

əɔɑ ɑɏɚ ɝ ɚɖɜɟɒɌɪɥɔɘɔ ɞɖɌəɫɘɔ ɔ ɖɚɝɞəɧɘɔ 

ɝɞɜɟɖɞɟɜɌɘɔ, ɖɜɚɘɑ ɞɚɏɚ, ɩɞɚɞ ɘɑɞɚɐ ɢɑɗɑɝɚɚɍ-

ɜɌɓəɚ ɔɝɛɚɗɨɓɚɎɌɞɨ ɐɗɫ ɚɢɑəɖɔ ɩɠɠɑɖɞɔɎəɚɝɞɔ 

ɛɜɚɎɑɐɑəəɚɏɚ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ.  

ȶɗɔəɔɣɑɝɖɚɑ əɌɍɗɪɐɑəɔɑ. 

ȻɌɢɔɑəɞ ȸ, 18 ɗɑɞ, ɚɍɜɌɞɔɗɝɫ Ɏ ɀȯȭȿ 

çȹɌɢɔɚəɌɗɨəɧɕ ɘɑɐɔɢɔəɝɖɔɕ ɔɝɝɗɑɐɚɎɌɞɑɗɨ-

ɝɖɔɕ ɢɑəɞɜ ɚɞɚɜɔəɚɗɌɜɔəɏɚɗɚɏɔɔ ɀȸȭȬè ȼɚɝɝɔɔ 

ɝ ɒɌɗɚɍɌɘɔ əɌ ɓɌɞɜɟɐəɑəɔɑ əɚɝɚɎɚɏɚ ɐɧɡɌəɔɫ 

ɝɗɑɎɌ ɔ ɝɘɑɥɑəɔɑ ɗɑɎɚɏɚ ɏɗɌɓəɚɏɚ ɫɍɗɚɖɌ ɗɌɞɑ-

ɜɌɗɨəɚ.   

ȴɓ  ɌəɌɘəɑɓɌ  ɔɓɎɑɝɞəɚ,  ɣɞɚ  Ɏɧɤɑɛɑɜɑ- 
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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 ɐ (Fig. 1 ɑ) 

 

ȼɔɝ. 1 ɑ (Fig. 1 f) 
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ȼɔɝ. 1.      ȶȾ ɚɖɚɗɚəɚɝɚɎɧɡ ɝɔəɟɝɚɎ.  

a ð ȽɌɏɔɞɞɌɗɨəɌɫ ɜɑɖɚəɝɞɜɟɖɢɔɫ. ȼɑɘɚɐɑɗɔɜɚɎɌəɔɑ əɔɒəɑ-ɘɑɐɔɌɗɨəɚɕ ɛɚɎɑɜɡəɚɝɞɔ ɗɑɎɚɕ ɏɗɌɓəɔɢɧ: ɚɍɜɌɓɚ-

ɎɌəɔɑ ɛɜɚɗɌɍɔɜɟɑɞ Ɏ ɛɚɗɚɝɞɨ ɏɗɌɓəɔɢɧ, ɝɐɌɎɗɔɎɌɫ ɛɌɜɌɚɜɍɔɞɌɗɨəɟɪ ɖɗɑɞɣɌɞɖɟ (ɚɜɌəɒɑɎɧɑ ɝɞɜɑɗɖɔ). 

ɍ ð ȽɌɏɔɞɞɌɗɨəɌɫ ɜɑɖɚəɝɞɜɟɖɢɔɫ. ȺɍɜɌɓɚɎɌəɔɑ əɑɏɚɘɚɏɑəəɚɕ ɝɞɜɟɖɞɟɜɧ ɝ ɟɣɌɝɞɖɌɘɔ ɜɌɓɜɑɒɑəɔɫ ɖɚɝɞəɚɕ 

ɛɗɚɞəɚɝɞɔ ɛɚ ɞɔɛɟ çɘɌɞɚɎɚɏɚ ɝɞɑɖɗɌè ɔ ɟɣɌɝɞɖɌɘɔ ɝɖɗɑɜɚɓɌ, ɝ ɣɑɞɖɔɘɔ əɑɜɚɎəɧɘɔ ɖɚəɞɟɜɌɘɔ, ɚɛɜɑɐɑɗɫɑɞɝɫ 

əɌ ɟɜɚɎəɑ ɛɑɜɑɐəɔɡ ɖɗɑɞɚɖ ɜɑɤɑɞɣɌɞɚɕ ɖɚɝɞɔ, Ɏɑɜɡəɔɕ ɛɚɗɪɝ əɌ ɟɜɚɎəɑ əɔɒəɑɕ ɣɌɝɞɔ ɗɚɍəɚɕ ɛɌɓɟɡɔ (ɚɜɌə-

ɒɑɎɌɫ ɝɞɜɑɗɖɌ), ɓɌɐəɔɑ ɖɗɑɞɖɔ ɜɑɤɑɞɣɌɞɚɕ ɖɚɝɞɔ Ɏɚɓɐɟɤəɧ. ȺɍɜɌɓɚɎɌəɔɑ ɚɍɞɟɜɔɜɟɑɞ ɝɚɟɝɞɨɑ ɗɚɍəɚɕ ɛɌɓɟɡɔ, 

ɜɑɘɚɐɑɗɔɜɟɫ əɔɒəɪɪ ɝɞɑəɖɟ ɛɌɓɟɡɔ, ɓɌ ɝɣɑɞ ɣɑɏɚ ɚɞɘɑɣɌɑɞɝɫ ɓɌɛɚɗəɑəɔɑ ɛɚɗɚɝɞɔ ɛɌɓɟɡɔ ɛɌɞɚɗɚɏɔɣɑɝɖɔɘ 

ɝɚɐɑɜɒɔɘɧɘ, ɐɑɠɑɖɞɚɎ ɛɑɜɑɐəɑɕ ɔ ɓɌɐəɑɕ ɝɞɑəɚɖ ɛɌɓɟɡɔ əɑ ɎɧɫɎɗɑəɚ.    

Ɏ ð ȶɚɜɚəɌɗɨəɌɫ ɜɑɖɚəɝɞɜɟɖɢɔɫ; ɚɍɦɑɘəɚɑ ɚɍɜɌɓɚɎɌəɔɑ ɜɑɘɚɐɑɗɔɜɟɑɞ ɘɑɐɔɌɗɨəɟɪ ɝɞɑəɖɟ ɗɑɎɚɕ ɏɗɌɓəɔɢɧ, 

ɝɐɌɎɗɔɎɌɫ ɛɌɜɌɚɜɍɔɞɌɗɨəɟɪ ɖɗɑɞɣɌɞɖɟ, ɛɜɔɗɑɏɌɫ əɑɛɚɝɜɑɐɝɞɎɑəəɚ ɖ ɏɗɌɓəɚɘɟ ɫɍɗɚɖɟ, ɚɍɞɟɜɔɜɟɑɞ ɑɝɞɑɝɞɎɑə-

əɚɑ ɝɚɟɝɞɨɑ ɗɑɎɚɕ Ɏɑɜɡəɑɣɑɗɪɝɞəɚɕ ɛɌɓɟɡɔ (ɚɜɌəɒɑɎɌɫ ɝɞɜɑɗɖɌ), ɖɜɪɣɖɚɎɔɐəɧɕ ɚɞɜɚɝɞɚɖ əɌ ɠɚəɑ ɚɍɜɌɓɚɎɌ-

əɔɫ əɑ ɐɔɠɠɑɜɑəɢɔɜɟɑɞɝɫ, ɚɍɜɌɓɚɎɌəɔɑ ɞɑɝəɚ ɛɜɔɗɑɏɌɑɞ ɖ ɖɚɝɞəɚɕ ɣɌɝɞɔ ɛɑɜɑɏɚɜɚɐɖɔ əɚɝɌ, ɝɘɑɥɌɫ Ɏɑɜɡ-

əɪɪ ɔ əɔɒəɪɪ əɚɝɚɎɧɑ ɜɌɖɚɎɔəɧ ɔ ɓɌɛɚɗəɫɫ əɚɝɚɎɧɑ ɡɚɐɧ əɌ ɩɞɚɘ ɟɜɚɎəɑ. 

ɏ ð ȶɚɜɚəɌɜəɌɫ ɜɑɖɚəɝɞɜɟɖɢɔɫ. ȳɌɛɚɗəɑəɔɑ ɛɚɗɚɝɞɔ ɛɌɓɟɡɔ ɛɌɞɚɗɚɏɔɣɑɝɖɔɘ ɝɚɐɑɜɒɔɘɧɘ (ɚɜɌəɒɑɎɧɑ ɝɞɜɑɗ-

ɖɔ). 

ɐ ð ȬɖɝɔɌɗɨəɌɫ ɜɑɖɚəɝɞɜɟɖɢɔɫ. ȻɜɔɗɑɏɌəɔɑ ɚɍɜɌɓɚɎɌəɔɫ ɖ ɘɑɐɔɌɗɨəɚɕ ɛɚɎɑɜɡəɚɝɞɔ ɏɗɌɓəɚɏɚ ɫɍɗɚɖɌ (ɚɜɌə-

ɒɑɎɌɫ ɝɞɜɑɗɖɌ).  

ɑ ð ȬɖɝɔɌɗɨəɌɫ ɜɑɖɚəɝɞɜɟɖɢɔɫ. Ⱥɍɦɬɘəɚɑ ɚɍɜɌɓɚɎɌəɔɑ ɛɜɔɗɑɏɌɑɞ ɖ ɛɗɌɝɞɔəɖɑ ɝɜɑɐəɑɕ əɚɝɚɎɚɕ ɜɌɖɚɎɔəɧ ɔ 

ɎɑɜɞɔɖɌɗɨəɚɕ ɛɗɌɝɞɔəɖɑ ɜɑɤɑɞɣɌɞɚɕ ɖɚɝɞɔ, ɚɍɞɟɜɔɜɟɑɞ ɝɚɟɝɞɨɑ Ɏɑɜɡəɑɣɑɗɪɝɞəɚɕ ɛɌɓɟɡɔ, ɝɘɑɥɌɫ ɖɜɪɣɖɚ-

Ɏɔɐəɧɕ ɚɞɜɚɝɞɚɖ, əɚɝɚɝɗɑɓəɧɕ ɖɌəɌɗ. ȺɞɘɑɣɌɑɞɝɫ ɛɜɚɗɌɍɔɜɚɎɌəɔɑ ɚɍɜɌɓɚɎɌəɔɫ Ɏ ɛɚɗɚɝɞɨ ɏɗɌɓəɔɢɧ ɔ ɝɐɌɎ-

ɗɑəɔɑ ɛɌɜɌɚɜɍɔɞɌɗɨəɚɕ ɖɗɑɞɣɌɞɖɔ (ɚɜɌəɒɑɎɧɑ ɝɞɜɑɗɖɔ).  

Fig. 1.   CT, paranasal sinuses.  

a ð sagittal reconstruction. Remodelling of the inferior -medial surface of the left orbital cavity: the mass is pene-

trating into the orbital cavity, compressing the para -orbital tissue (orange arrows).  

b ð sagittal reconstruction.  A non -homogeneous mass with areas of bone density thinning similar to "ground 

glass" and areas of sclerosis, with clear irregular contours, defined at the level of the anterior cells of the ethmoid-

al bone, the upper pole ð at the level of the lower fronta l sinus (orange arrow), the posterior cells of the ethmoidal 

bone contains air. The mass obturates the frontal sinus junction, remodelling the lower wall of the sinus, due to 

which a filling of the sinus cavity with pathological content is noted, no defect s of the anterior and posterior walls 

of the sinus are detected.  

c ð coronal reconstruction. The mass remodels the medial wall of the left orbital cavity, compressing the para -

orbital tissue, adjoining the globe directly, obstructing the natural left maxi llary sinus junction (orange arrow); 

processus uncinatus is undifferentiated, the mass adjoins closely to the bone part of the nasal septum, displacing 

the upper and lower nasal concha and filling the nasal passages at this level.  

d ð coronal reconstructi on. Filling of the sinus cavity with pathological content (orange arrows).  

e ð axial reconstruction. The mass is adjacent to the medial surface of the globe (orange arrow).  

f ð axial reconstruction. The mass adjoins the lamina of the medial nasal concha an d the vertical lamina of the 

ethmoidal bone and obstructs the junction of the maxillary sinus, displacing processus uncinatus, nasolacrimal 

canal and the orbital cavity with compression of the para -orbital fat tissue (orange arrows).   
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ɣɔɝɗɑəəɧɑ ɒɌɗɚɍɧ ɍɑɝɛɚɖɚɫɞ ɚɖɚɗɚ 12 ɘɑɝɫɢɑɎ. 

Ȯ ɍɚɗɨəɔɢɑ ɛɚ ɘɑɝɞɟ ɒɔɞɑɗɨɝɞɎɌ ɍɧɗɌ ɛɜɚɎɑɐɑ-

əɌ ɍɔɚɛɝɔɫ. ȯɔɝɞɚɗɚɏɔɣɑɝɖɚɑ ɓɌɖɗɪɣɑəɔɑ ð 

ɚɝɞɑɚɘɌ.  Ȼɚ ɜɑɓɟɗɨɞɌɞɌɘ ɐɌəəɚɏɚ ɚɍɝɗɑɐɚɎɌəɔɫ 

ɛɌɢɔɑəɞ ɍɧɗ əɌɛɜɌɎɗɑə Ɏ ɀȯȭȿ ȹȸȴɂȺ ɀȸȭȬ 

ȼɚɝɝɔɔ ɝ ɐɔɌɏəɚɓɚɘ çȰɚɍɜɚɖɌɣɑɝɞɎɑəəɚɑ əɚɎɚ-

ɚɍɜɌɓɚɎɌəɔɑ ɜɑɤɑɞɣɌɞɚɏɚ ɗɌɍɔɜɔəɞɌ ɔ ɛɚɗɚɝɞɔ 

əɚɝɌ ɝɗɑɎɌè ɔ ɏɚɝɛɔɞɌɗɔɓɔɜɚɎɌə Ɏ ɚɞɐɑɗɑəɔɑ ɓɌ-

ɍɚɗɑɎɌəɔɔ Ɏɑɜɡəɔɡ ɐɧɡɌɞɑɗɨəɧɡ ɛɟɞɑɕ ɐɗɫ ɡɔ-

ɜɟɜɏɔɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ Ɏ ɛɗɌəɚɎɚɘ ɛɚɜɫɐɖɑ. 

ȻɌɢɔɑəɞɟ ɛɜɚɎɑɗɔ ɜɔəɚɝɖɚɛɔɪ, ɛɚ ɜɑ-

ɓɟɗɨɞɌɞɌɘ ɖɚɞɚɜɚɕ ɍɧɗɚ ɚɞɘɑɣɑəɚ, ɣɞɚ ɝɗɔɓɔ-

ɝɞɌɫ ɛɚɗɚɝɞɔ əɚɝɌ ɣɔɝɞɌɫ, ɜɚɓɚɎɌɫ, ɛɑɜɑɏɚɜɚɐɖɌ 

əɚɝɌ ɛɚ ɝɜɑɐəɑɕ ɗɔəɔɔ, ɚɞɐɑɗɫɑɘɚɏɚ əɑɞ, Ɏ 

ɝɜɑɐəɑɘ əɚɝɚɎɚɘ ɡɚɐɑ ɝɗɑɎɌ ɎɔɓɟɌɗɔɓɔɜɚɎɌɗɚɝɨ 

əɚɎɚɚɍɜɌɓɚɎɌəɔɑ. ȰɧɡɌəɔɑ ɣɑɜɑɓ əɚɝ ɍɧɗɚ əɑ-

ɓəɌɣɔɞɑɗɨəɚ ɓɌɞɜɟɐəɑəɚ. Ⱥɛɜɑɐɑɗɫɗɚɝɨ ɎɧɍɟɡɌ-

əɔɑ ɗɌɞɑɜɌɗɨəɚɕ ɝɞɑəɖɔ ɜɑɤɑɞɣɌɞɚɕ ɖɚɝɞɔ Ɏ 

ɝɞɚɜɚəɟ ɚɜɍɔɞɧ ɐɚ 3 ɝɘ.  

Ȼɚɝɗɑ ɖɚəɝɟɗɨɞɌɢɔɔ ɚɞɚɜɔəɚɗɌɜɔəɏɚɗɚɏɌ 

ɐɗɫ ɚɛɜɑɐɑɗɑəɔɫ ɡɌɜɌɖɞɑɜɌ ɎɧɫɎɗɑəəɧɡ ɔɓɘɑ-

əɑəɔɕ ɛɌɢɔɑəɞ ɍɧɗ əɌɛɜɌɎɗɑə Ɏ ɚɞɐɑɗɑəɔɑ ɗɟ-

ɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ, ɏɐɑ ɍɧɗɚ ɛɜɚɎɑɐɑəɚ ɔɝɝɗɑ-

ɐɚɎɌəɔɑ ɝ ɛɚɘɚɥɨɪ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ 

ɚɖɚɗɚəɚɝɚɎɧɡ ɝɔəɟɝɚɎ.   

Ȼɚ ɜɑɓɟɗɨɞɌɞɌɘ ȶȾ Ɏ ɛɜɚɑɖɢɔɔ ɛɑɜɑɐəɔɡ 

ɖɗɑɞɚɖ ɜɑɤɑɞɣɌɞɚɕ ɖɚɝɞɔ ɝɗɑɎɌ ɚɛɜɑɐɑɗɫɗɚɝɨ 

ɚɍɦɑɘəɚɑ ɚɍɜɌɓɚɎɌəɔɑ ɏɜɟɤɑɎɔɐəɚɕ ɠɚɜɘɧ, ɝ 

ɣɑɞɖɔɘɔ, ɘɑɝɞɌɘɔ əɑɜɚɎəɧɘɔ ɖɚəɞɟɜɌɘɔ, əɑ-

ɚɐəɚɜɚɐəɚɕ ɝɞɜɟɖɞɟɜɧ, ɜɌɓɘɑɜɌɘɔ 2,3ɡ3,2ɡ3 ɝɘ 

ɛɗɚɞəɚɝɞɨɪ 1873 HU.  ȺɍɜɌɓɚɎɌəɔɑ ɛɜɑɐɝɞɌɎɗɑ-

əɚ ɖɌɖ ɛɗɚɞəɚɕ ɖɚɘɛɌɖɞəɚɕ ɖɚɝɞəɚɕ ɞɖɌəɨɪ, 

ɞɌɖ ɔ ɝ Ɏɖɗɪɣɑəɔɑɘ ɟɣɌɝɞɖɚɎ ɞɜɌɍɑɖɟɗɫɜəɚɕ 

ɝɞɜɟɖɞɟɜɧ ɛɚ ɞɔɛɟ ɏɟɍɣɌɞɚɕ ɖɚɝɞɔ. ȺɍɜɌɓɚɎɌəɔɑ 

ɛɜɚɗɌɍɔɜɚɎɌɗɚ Ɏ ɝɚɝɑɐəɔɑ ɛɚɗɚɝɞɔ, Ɏ ɣɌɝɞəɚɝɞɔ, 

Ɏ ɛɚɗɚɝɞɨ ɗɑɎɚɕ ɏɗɌɓəɔɢɧ, Ɏ ɗɚɍəɟɪ ɛɌɓɟɡɟ, ɗɑ-

Ɏɟɪ Ɏɑɜɡəɑɣɑɗɪɝɞəɟɪ ɛɌɓɟɡɟ ɔ ɛɚɗɚɝɞɨ əɚɝɌ, 

ɜɑɘɚɐɑɗɔɜɟɫ ɛɜɔɗɑɏɌɪɥɔɑ ɖɚɝɞəɧɑ ɝɞɑəɖɔ ɗɑ-

Ɏɚɕ ɏɗɌɓəɔɢɧ, əɔɒəɑɕ ɝɞɑəɖɔ ɗɚɍəɚɕ ɛɌɓɟɡɔ, 

ɞɜɌɍɑɖɟɗɧ ɖɗɑɞɚɖ ɜɑɤɑɞɣɌɞɚɕ ɖɚɝɞɔ ɝɗɑɎɌ (ɢɑə-

ɞɜɌɗɨəɌɫ ɛɗɌɝɞɔəɖɌ ɔəɞɌɖɞəɌ), Ɏɑɜɡəɪɪ ɔ 

ɝɜɑɐəɪɪ əɚɝɚɎɧɑ ɜɌɖɚɎɔəɧ ɝɗɑɎɌ, ɛɑɜɑɐəɪɪ 

ɣɌɝɞɨ ɘɑɐɔɌɗɨəɚɕ ɝɞɑəɖɔ ɗɑɎɚɕ Ɏɑɜɡəɑɣɑɗɪɝɞ-

əɚɕ ɛɌɓɟɡɔ. ȺɍɜɌɓɚɎɌəɔɑ ɓɌəɔɘɌɗɚ ɛɑɜɑɐəɔɑ ɔ 

ɝɜɑɐəɔɑ ɖɗɑɞɖɔ ɜɑɤɑɞɣɌɞɚɕ ɖɚɝɞɔ, ɗɚɍəɧɕ ɖɌɜ-

ɘɌə, əɔɒəɪɪ ɣɌɝɞɨ ɗɚɍəɚɕ ɛɌɓɟɡɔ ɝɗɑɎɌ, ɚɍɞɟ-

ɜɔɜɚɎɌɗɚ ɝɚɟɝɞɨɑ Ɏɑɜɡəɑɣɑɗɪɝɞəɚɕ ɛɌɓɟɡɔ, 

ɝɘɑɥɌɫ ɖɜɪɣɖɚɎɔɐəɧɕ ɚɞɜɚɝɞɚɖ, ɛɜɔɗɑɏɌɗɚ ɖ 

ɛɗɌɝɞɔəɖɑ ɝɜɑɐəɑɕ əɚɝɚɎɚɕ ɜɌɖɚɎɔəɧ ɔ Ɏɑɜɞɔ-

ɖɌɗɨəɚɕ ɛɗɌɝɞɔəɖɑ ɜɑɤɑɞɣɌɞɚɕ ɖɚɝɞɔ. ȺɞɘɑɣɌ-

ɗɔɝɨ ɎɚɝɛɌɗɔɞɑɗɨəɧɑ ɔɓɘɑəɑəɔɫ ɗɚɍəɚɕ ɛɌɓɟɡɔ 

ɓɌ ɝɣɑɞ əɌɜɟɤɑəɔɫ ɝɚɚɍɥɑəɔɫ ɛɌɓɟɡɔ ɝ ɛɚɗɚ-

ɝɞɨɪ əɚɝɌ ɣɑɜɑɓ ɗɚɍəɚ-əɚɝɚɎɚɕ ɖɌəɌɗ. ȾɌɖɒɑ 

ɚɞɘɑɣɌɗɚɝɨ ɝɐɌɎɗɑəɔɑ ɛɌɜɌɚɜɍɔɞɌɗɨəɚɕ ɖɗɑɞ-

 

ȼɔɝ. 2 Ɍ (Fig. 2 Ɍ) 

 

ȼɔɝ. 2 ɍ (Fig. 2 b) 

ȼɔɝ. 2.      ȸɔɖɜɚɛɜɑɛɌɜɌɞ. 

Ɍ - ȺɖɜɌɝɖɌ ɏɑɘɌɞɚɖɝɔɗɔəɚɘ ɔ ɩɚɓɔəɚɘ.  ȿɎɑɗɔɣɑəɔɑ ɡ40. ȰɑɖɌɗɨɢɔəɌɢɔɫ. ȻɑɜɔɠɑɜɔɣɑɝɖɌɫ ɣɌɝɞɨ ɚɛɟɡɚɗɔ, 

ɛɜɑɐɝɞɌɎɗɑəəɌɫ ɓɜɑɗɚɕ ɛɗɌɝɞɔəɣɌɞɚɕ ɖɚɝɞəɚɕ ɞɖɌəɨɪ, ɝ əɑɖɚɞɚɜɚɕ əɑɜɑɏɟɗɫɜəɚɝɞɨɪ ɚɝɞɑɚəəɚɏɚ ɝɞɜɚɑəɔɫ. 

ɍ - ȺɖɜɌɝɖɌ ɏɑɘɌɞɚɖɝɔɗɔəɚɘ ɔ ɩɚɓɔəɚɘ.  ȿɎɑɗɔɣɑəɔɑ ɡ40. ȰɑɖɌɗɨɢɔəɌɢɔɫ. ɂɑəɞɜɌɗɨəɌɫ ɣɌɝɞɨ ɚɛɟɡɚɗɔ. Ƚɑɞɨ 

ɛɑɜɑɛɗɑɞɌɪɥɔɡɝɫ ɞɚəɖɔɡ ɖɚɝɞəɧɡ ɍɌɗɚɖ, ɜɌɝɛɚɗɌɏɌɪɥɔɡɝɫ Ɏ ɜɧɡɗɚɕ Ɏɚɗɚɖəɔɝɞɚɕ ɝɚɑɐɔəɔɞɑɗɨəɚɕ ɞɖɌəɔ.  

Fig. 2.   Histological examinatio n of biopsy material.  

Ɍ- Hematoxylin -eosin stain, x40 zoom.  

Decalcification. Peripheral part of the tumor represented by mature lamellar bone tissue, with some irregular os-

teon structure.  

B - Hematoxylin -eosin stain, x40 zoom.  

Decalcification. The central part of the tumor. A network of interwoven thin bone beams arranged in loose fibrous 

connective tissue.  
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ɣɌɞɖɔ ɓɌ ɝɣɑɞ ɛɜɔɗɑɏɌəɔɫ ɚɍɜɌɓɚɎɌəɔɫ ɖ ɘɑɐɔ-

Ɍɗɨəɚɕ ɛɚɎɑɜɡəɚɝɞɔ ɏɗɌɓəɚɏɚ ɫɍɗɚɖɌ. Ⱥɝɞɑɚɘɑ-

ɌɞɌɗɨəɧɕ ɖɚɘɛɗɑɖɝ, ɛɜɑɐɝɞɌɎɗɑəəɧɕ ɎɑɜɡəɑəɌ-

ɜɟɒəɧɘɔ ɚɞɐɑɗɌɘɔ ɗɑɎɚɕ Ɏɑɜɡəɑɣɑɗɪɝɞəɚɕ ɛɌ-

ɓɟɡɔ, ɜɑɤɑɞɣɌɞɚɕ ɍɟɗɗɚɕ, ɛɚɗɟɗɟəəɚɕ ɥɑɗɨɪ ɔ 

ɝɜɑɐəɔɘ əɚɝɚɎɧɘ ɡɚɐɚɘ ɝɗɑɎɌ, əɌ ɠɚəɑ ɚɍɜɌɓɚ-

ɎɌəɔɫ ɞɌɖ ɒɑ əɑ ɎɔɓɟɌɗɔɓɔɜɚɎɌɗɝɫ (ɜɔɝ.1).  

08.09.2022 ɏ Ɏ ɀȯȭȿ ȹȸȴɂȺ ɀȸȭȬ ȼɚɝ-

ɝɔɔ ɛɌɢɔɑəɞɟ ɍɧɗɌ ɎɧɛɚɗəɑəɌ ɩəɐɚɝɖɚɛɔɣɑɝɖɌɫ 

ɜɌɝɤɔɜɑəəɌɫ ɩɞɘɚɔɐɚɞɚɘɔɫ ɝɗɑɎɌ c ɟɐɌɗɑəɔɑɘ 

ɚɝɞɑɚɘɧ.  

ȸɌɞɑɜɔɌɗ əɌɛɜɌɎɗɑə əɌ ɏɔɝɞɚɗɚɏɔɣɑɝɖɚɑ 

ɔɝɝɗɑɐɚɎɌəɔɑ. Ȼɚ ɜɑɓɟɗɨɞɌɞɌɘ ɍɔɚɛɝɔɔ ɚɛɟɡɚɗɨ 

ɔɘɑɗɌ ɓɚəɌɗɨəɚɑ ɝɞɜɚɑəɔɑ, ɛɜɑɐɝɞɌɎɗɑəəɚɑ ɢɑə-

ɞɜɌɗɨəɚɕ ɣɌɝɞɨɪ ð ɫɐɜɚɘ, ɔ ɛɑɜɔɠɑɜɔɣɑɝɖɚɕ, 

ɍɚɗɑɑ ɛɗɚɞəɚɕ ɣɌɝɞɨɪ. ȭɚɗɨɤɌɫ ɣɌɝɞɨ ɛɜɑɛɌɜɌ-

ɞɌ ɛɜɑɐɝɞɌɎɗɑəɌ ɛɚɗɫɘɔ ɓɜɑɗɚɕ ɖɚɝɞəɚɕ ɞɖɌəɔ 

ɛɗɌɝɞɔəɣɌɞɚɏɚ ɝɞɜɚɑəɔɫ ɝ əɌɗɔɣɔɑɘ ɘəɚɒɑ-

ɝɞɎɑəəɧɡ ɚɛɞɔɣɑɝɖɔ ɛɟɝɞɧɡ ɗɌɖɟə ɚɝɞɑɚɢɔɞɚɎ, 

əɑɜɑɏɟɗɫɜəɧɘ ɜɌɝɛɚɗɚɒɑəɔɑɘ ɜɌɓəɚɜɌɓɘɑɜəɧɡ 

ɝɚɝɟɐɔɝɞɧɡ ɖɌəɌɗɚɎ. ȮɧɤɑɚɛɔɝɌəəɌɫ ɖɌɜɞɔəɌ 

ɍɧɗɌ ɡɌɜɌɖɞɑɜəɌ ɐɗɫ ɛɑɜɔɠɑɜɔɣɑɝɖɚɕ ɣɌɝɞɔ 

ɚɛɟɡɚɗɔ. ɂɑəɞɜɌɗɨəɌɫ ɣɌɝɞɨ ɚɛɟɡɚɗɔ ɍɧɗɌ ɛɜɑɐ-

ɝɞɌɎɗɑəɌ ɛɚɗɫɘɔ ɛɑɜɑɛɗɑɞɌɪɥɔɡɝɫ ɖɚɝɞəɧɡ ɍɌ-

ɗɚɖ, ɠɚɜɘɔɜɟɪɥɔɡ ɝɑɞɨ. ȸɑɒɍɌɗɚɣəɚɑ ɛɜɚ-

ɝɞɜɌəɝɞɎɚ ɝɚɐɑɜɒɌɗɚ ɜɧɡɗɟɪ Ɏɚɗɚɖəɔɝɞɟɪ ɝɚ-

ɑɐɔəɔɞɑɗɨəɟɪ ɞɖɌəɨ ɝ ɟɘɑɜɑəəɧɘ ɖɚɗɔɣɑɝɞɎɚɘ 

ɠɔɍɜɚɍɗɌɝɞɚɎ. ȹɌ ɛɚɎɑɜɡəɚɝɞɔ ɖɚɝɞəɧɡ ɍɌɗɚɖ, Ɍ 

ɞɌɖɒɑ ɩəɐɚɝɞɌɗɨəɚ, ɜɌɝɛɚɗɌɏɌɗɔɝɨ əɑɘəɚɏɚɣɔɝ-

ɗɑəəɧɑ ɚɝɞɑɚɍɗɌɝɞɧ, ɝ əɌɗɔɣɔɑɘ ɚɖɜɟɏɗɚɏɚ ɫɐɜɌ 

ɔ ɟɓɖɔɘ ɚɍɚɐɖɚɘ ɩɚɓɔəɚɠɔɗɨəɚɕ ɢɔɞɚɛɗɌɓɘɧ; Ɍ 

ɞɌɖɒɑ ɏɜɟɛɛɧ ɚɝɞɑɚɖɗɌɝɞɚɎ ð ɛɜɑɐɝɞɌɎɗɑəəɧɑ 

ɖɜɟɛəɧɘɔ ɘəɚɏɚɫɐɑɜəɧɘɔ ɖɗɑɞɖɌɘɔ, ɜɌɝɛɚɗɚ-

ɒɑəəɧɘɔ ɟ ɟɓɟɜɔɜɚɎɌəəɚɏɚ ɖɜɌɫ ɖɚɝɞəɚɕ ɞɖɌ-

əɔ. ȮɚɝɛɌɗɔɞɑɗɨəɧɕ ɔəɠɔɗɨɞɜɌɞ Ɏ ɚɛɟɡɚɗɔ ɚɞ-

ɝɟɞɝɞɎɚɎɌɗ  (ɜɔɝ. 2). 

Ⱥɍɝɟɒɐɑəɔɑ. 

Ⱥɝɞɑɚɘɧ ð ɏɜɟɛɛɌ ɚɝɞɑɚɏɑəəɧɡ ɐɚɍɜɚɖɌ-

ɣɑɝɞɎɑəəɧɡ əɚɎɚɚɍɜɌɓɚɎɌəɔɕ, ɜɌɝɛɜɚɝɞɜɌəɑə-

əɚɝɞɨ ɖɚɞɚɜɧɡ ɝɚɝɞɌɎɗɫɑɞ 6,8% ɚɞ ɚɍɥɑɏɚ ɣɔɝɗɌ 

ȷȺȼ-ɓɌɍɚɗɑɎɌəɔɕ. ɃɌɥɑ Ɏɝɑɏɚ ɐɌəəɌɫ ɛɌɞɚɗɚɏɔɫ 

ɎɝɞɜɑɣɌɑɞɝɫ Ɏ ɛɌɜɌəɌɓɌɗɨəɚɕ ɚɍɗɌɝɞɔ ɔ əɔɒəɑɕ 

ɣɑɗɪɝɞɔ, Ɍ ɔɘɑəəɚ: Ɏ 80-90% ɝɗɟɣɌɑɎ Ɏ ɗɚɍəɧɡ 

ɝɔəɟɝɌɡ, 2-15% ð Ɏ ɜɑɤɑɞɣɌɞɚɘ ɗɌɍɔɜɔəɞɑ, 2-5% 

ð Ɏ Ɏɑɜɡəɑɣɑɗɪɝɞəɧɡ ɝɔəɟɝɌɡ, ɜɑɒɑ ð Ɏ ɖɗɔəɚ-

Ɏɔɐəɚɘ ɝɔəɟɝɑ [4 - 7].  

Ⱥɝɞɑɚɘɧ ɘɚɏɟɞ ɎɝɞɜɑɣɌɞɨɝɫ Ɏɚ Ɏɝɑɡ Ɏɚɓ-

ɜɌɝɞəɧɡ ɏɜɟɛɛɌɡ, ɚɝɚɍɑəəɚ Ɏ ɘɚɗɚɐɚɘ ɎɚɓɜɌɝɞɑ, 

ɛɜɔ ɌɖɞɔɎəɚɘ ɜɚɝɞɑ ɖɚɝɞəɚɕ ɞɖɌəɔ. ȿ ɘɟɒɣɔə 

ɚɝɞɑɚɘɧ ɎɚɓəɔɖɌɪɞ ɣɌɥɑ, ɣɑɘ ɟ ɒɑəɥɔə Ɏ 2 

ɜɌɓɌ [7, 8].  

Ȼɚ ɏɔɝɞɚɗɚɏɔɣɑɝɖɚɘɟ ɝɞɜɚɑəɔɪ ɚɝɞɑɚɘɧ 

ɛɚɐɜɌɓɐɑɗɫɪɞɝɫ əɌ ɏɟɍɣɌɞɧɑ ɔ ɖɚɘɛɌɖɞəɧɑ. 

ȶɚɘɛɌɖɞəɧɑ ɚɝɞɑɚɘɧ ɛɜɑɐɝɞɌɎɗɑəɧ ɓɜɑɗɚɕ ɛɗɌ-

ɝɞɔəɣɌɞɚɕ ɖɚɝɞəɚɕ ɞɖɌəɨɪ ɝ əɌɗɔɣɔɑɘ ɚɝɞɑɚ-

əɚɎ. Ⱥɞ əɚɜɘɌɗɨəɚɕ ɖɚɝɞəɚɕ ɞɌɖəɔ ɚɛɟɡɚɗɨ ɚɞ-

ɗɔɣɌɑɞɝɫ əɑɖɚɞɚɜɚɕ əɑɜɑɏɟɗɫɜəɚɝɞɨɪ ɚɝɞɑɚɏɑə-

əɚɏɚ ɝɞɜɚɑəɔɫ. Ƚɚɝɟɐɔɝɞɧɑ ɖɌəɌɗɧ ɐɚɎɚɗɨəɚ 

ɟɓɖɔɑ, ɛɜɚɡɚɐɫɥɔɑ Ɏ əɔɡ ɝɚɝɟɐɧ əɑɍɚɗɨɤɚɏɚ 

ɖɌɗɔɍɜɌ. Ȼɜɚɢɑɝɝɧ ɛɑɜɑɝɞɜɚɕɖɔ Ɏ ɖɚɝɞəɚɕ ɞɖɌ-

əɔ ɚɝɞɑɚɘɧ ɚɞɝɟɞɝɞɎɟɪɞ ɔɗɔ ɎɧɜɌɒɑəɧ ɚɣɑəɨ 

ɝɗɌɍɚ, ɞɌɖ ɖɌɖ ɐɗɫ ɚɝɟɥɑɝɞɎɗɑəɔɫ ɛɜɚɢɑɝɝɚɎ  

 

ȼɔɝ. 2 Ɏ (Fig. 2 ɝ) 

 

ȼɔɝ. 2 ɏ (Fig. 2 d) 

ȼɔɝ. 2.      ȸɔɖɜɚɛɜɑɛɌɜɌɞ.  

Ɏ - ȺɖɜɌɝɖɌ ɏɑɘɌɞɚɖɝɔɗɔəɚɘ ɔ ɩɚɓɔəɚɘ.  ȿɎɑɗɔɣɑəɔɑ ɡ400. ȰɑɖɌɗɨɢɔəɌɢɔɫ. ȼɌɝɛɚɗɚɒɑəɔɑ ɚɝɞɑɚɍɗɌɝɞɚɎ əɌ 

ɖɚɝɞəɧɡ ɍɌɗɖɌɡ (ɟɖɌɓɌəɚ ɝɞɜɑɗɖɌɘɔ).  

ɏ - ȺɖɜɌɝɖɌ ɏɑɘɌɞɚɖɝɔɗɔəɚɘ ɔ ɩɚɓɔəɚɘ.  ȿɎɑɗɔɣɑəɔɑ ɡ400. ȰɑɖɌɗɨɢɔəɌɢɔɫ. Ȼɚɗɫ ɚɝɞɑɚɖɗɌɝɞɚɎ (ɟɖɌɓɌəɚ 

ɝɞɜɑɗɖɌɘɔ).  

Fig. 2.   Histological examination of biopsy material.  

ɝ - Hematoxylin -eosin stain, x400 zoom. Decalcification. Location of osteoblasts on the bone trabecula (arrows).      

d - Hematoxylin -eosin stain, x400 zoom. Decalcifica tion. Osteoclast fields (arrows).      
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ɛɑɜɑɝɞɜɚɕɖɔ ɞɜɑɍɟɑɞɝɫ ɍɚɗɑɑ ɌɖɞɔɎəɚɑ ɖɜɚɎɚ-

ɝəɌɍɒɑəɔɑ. ȯɟɍɣɌɞɧɑ ɚɝɞɑɚɘɧ ɝɚɝɞɚɫɞ ɔɓ ɛɑɜɑ-

ɛɗɑɞɌɪɥɔɡɝɫ ɖɚɝɞəɧɡ ɍɌɗɚɖ, ɖɚɞɚɜɧɑ ɠɚɜɘɔ-

ɜɟɪɞ ɝɑɞɨ, Ɏ ɛɑɞɗɫɡ ɝɑɞɔ ɜɌɝɛɚɗɚɒɑəɌ Ɏɚɗɚɖəɔ-

ɝɞɌɫ ɠɔɍɜɚɓəɌɫ ɞɖɌəɨ ɝ ɟɘɑɜɑəəɧɘ ɖɚɗɔɣɑ-

ɝɞɎɚɘ ɠɔɍɜɚɍɗɌɝɞɚɎ. Ȯ ɩɞɚɕ ɝɚɑɐɔəɔɞɑɗɨəɚɕ 

ɞɖɌəɔ əɑɛɚɝɜɑɐɝɞɎɑəəɚ Ɏɍɗɔɓɔ ɖɚɝɞəɧɡ ɍɌɗɚɖ 

ɘɚɒɑɞ ɜɌɝɛɚɗɌɏɌɞɨɝɫ əɑɍɚɗɨɤɚɑ ɖɚɗɔɣɑɝɞɎɚ 

ɚɝɞɑɚɍɗɌɝɞɚɎ. ɉəɐɚɝɞɌɗɨəɚɑ ɜɌɝɛɚɗɚɒɑəɔɑ ɚɝɞɑ-

ɚɍɗɌɝɞɚɎ ɝɎɔɐɑɞɑɗɨɝɞɎɟɑɞ ɚ ɛɜɚɐɚɗɒɌɪɥɑɘɝɫ 

ɜɚɝɞɑ ɚɛɟɡɚɗɔ, ɞɌɖɔɑ ɚɝɞɑɚɘɧ ɔəɚɏɐɌ ɚɍɚɓəɌɣɌ-

ɪɞ ɖɌɖ ɛɜɚɗɔɠɑɜɔɜɟɪɥɔɑ [9]. 

  ȺɝɞɑɚɘɌ ɘɚɒɑɞ ɐɚɗɏɚ əɑ ɛɜɚɫɎɗɫɞɨɝɫ 

ɖɗɔəɔɣɑɝɖɔɘɔ ɝɔɘɛɞɚɘɌɘɔ, əɚ ɑɝɗɔ ɚəɌ ɎɧɜɌɝ-

ɞɌɑɞ  ɔ ɐɚɝɞɔɏɌɑɞ ɖɜɟɛəɧɡ ɜɌɓɘɑɜɚɎ, ɞɚ əɌɣɔ-

əɌɑɞ ɐɌɎɔɞɨ əɌ ɝɚɝɑɐəɔɑ ɞɖɌəɔ ɔ ɖɚɝɞɔ, ɚɞ ɣɑɏɚ 

ɛɚɫɎɗɫɑɞɝɫ ɝɚɚɞɎɑɞɝɞɎɟɪɥɌɫ ɝɔɘɛɞɚɘɌɞɔɖɌ: 

ɏɚɗɚɎəɌɫ ɍɚɗɨ, ɜɑɢɔɐɔɎɔɜɟɪɥɔɑ ɝɔəɟɝɔɞɧ, ɩɖ-

ɓɚɠɞɌɗɨɘ ɝ ɐɔɛɗɚɛɔɑɕ, ɛɑɜɔɚɜɍɔɞɌɗɨəɧɕ ɚɞɑɖ, 

Ɍ ɞɌɖɒɑ ɎɚɓɘɚɒəɌ ɔɤɑɘɔɫ ɓɜɔɞɑɗɨəɚɏɚ əɑɜɎɌ 

[10].  

ȷɑɣɑəɔɑ ɚɝɞɑɚɘ Ɏɚɓɘɚɒəɚ ɞɚɗɨɖɚ ɡɔɜɟɜ-

ɏɔɣɑɝɖɔɘ ɝɛɚɝɚɍɚɘ. Ȯɧɍɚɜ ɞɌɖɞɔɖɔ ɚɛɑɜɌɞɔɎ-

əɚɏɚ ɗɑɣɑəɔɫ ɓɌɎɔɝɔɞ ɚɞ ɗɚɖɌɗɔɓɌɢɔɔ, ɜɌɓɘɑɜɌ 

ɚɝɞɑɚɘɧ, ɚɝɗɚɒəɑəɔɕ, ɖɚɞɚɜɧɑ ɚəɌ ɎɧɓɧɎɌɑɞ, 

ɌəɌɘəɑɓɌ ɓɌɍɚɗɑɎɌəɔɫ ɔ ɛɑɜɑəɑɝɑəəɧɡ ɜɌəɑɑ 

ɎɘɑɤɌɞɑɗɨɝɞɎ ɛɚ ɩɞɚɘɟ ɛɚɎɚɐɟ [11].  ȰɔɌɏəɚ-

ɝɞɔɖɌ ɖɚɝɞəɧɡ əɚɎɚɚɍɜɌɓɚɎɌəɔɕ ɚɝɟɥɑɝɞɎɗɫɑɞ-

ɝɫ ɝ ɛɚɘɚɥɨɪ ɔɝɛɚɗɨɓɚɎɌəɔɫ ɗɟɣɑɎɧɡ ɘɑɞɚɐɚɎ 

ɔɝɝɗɑɐɚɎɌəɔɫ, ɛɜɑɔɘɟɥɑɝɞɎɑəəɚ ȶȾ.  

Ȯ əɌɤɑɘ ɖɗɔəɔɣɑɝɖɚɘ ɝɗɟɣɌɑ ɛɜɔ ɛɜɚɎɑ-

ɐɑəɔɔ ȶȾ ɚɖɚɗɚəɚɝɚɎɧɡ ɝɔəɟɝɚɎ ɟ ɛɌɢɔɑəɞɌ ɍɧ-

ɗɔ ɎɧɫɎɗɑəɧ ɡɌɜɌɖɞɑɜəɧɑ ɐɗɫ ɚɝɞɑɚɘ ɔɓɘɑəɑ-

əɔɫ. ȭɗɌɏɚɐɌɜɫ Ɏɧɝɚɖɚɕ ɔəɠɚɜɘɌɞɔɎəɚɝɞɔ 

ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ, ɟɐɌɗɚɝɨ ɛɚɗɟɣɔɞɨ 

ɔəɠɚɜɘɌɢɔɪ ɚ ɗɚɖɌɗɔɓɌɢɔɔ ɔ ɜɌɓɘɑɜɌɡ ɚɍɜɌɓɚ-

ɎɌəɔɫ, Ɍ ɞɌɖɒɑ ɚɢɑəɔɞɨ ɚɍɦɑɘ əɑɚɍɡɚɐɔɘɚɏɚ 

ɚɛɑɜɌɞɔɎəɚɏɚ ɗɑɣɑəɔɫ. ȶȾ ɎɔɓɟɌɗɔɓɌɢɔɫ ɐɌɗɌ 

Ɏɚɓɘɚɒəɚɝɞɨ ɡɔɜɟɜɏɌɘ ɍɚɗɑɑ ɞɚɣəɚ ɚɜɔɑəɞɔɜɚ-

ɎɌɞɨɝɫ Ɏ ɡɚɐɑ ɚɛɑɜɌɢɔɔ, ɍɗɌɏɚɐɌɜɫ ɞɚɣəɚɕ Ɏɑ-

ɜɔɠɔɖɌɢɔɔ ɎɌɒəɧɡ ɌəɌɞɚɘɔɣɑɝɖɔɡ ɝɞɜɟɖɞɟɜ, 

ɚɝɚɍɑəəɚɝɞɑɕ ɝɞɜɚɑəɔɫ ɚɖɚɗɚəɚɝɚɎɧɡ ɝɔəɟɝɚɎ ɔ 

ɛɚɗɚɝɞɔ əɚɝɌ. 

ȳɌɖɗɪɣɑəɔɑ.  

Ⱥɝɞɑɚɘɧ ɚɖɚɗɚəɚɝɚɎɧɡ ɝɔəɟɝɚɎ, ɖɌɖ 

ɛɜɌɎɔɗɚ, ɍɑɝɝɔɘɛɞɚɘəɧ ɔ ɖɗɔəɔɣɑɝɖɔɑ ɛɜɚɫɎ-

ɗɑəɔɫ ɎɚɓəɔɖɌɪɞ Ɏ ɝɗɟɣɌɑ, ɑɝɗɔ ɚɝɞɑɚɘɧ ɐɚɝɞɔ-

ɏɌɪɞ ɖɜɟɛəɧɡ ɜɌɓɘɑɜɚɎ. ȮɧɫɎɔɞɨ ɐɌəəɟɪ ɛɌɞɚ-

ɗɚɏɔɪ ɔ ɚɛɜɑɐɑɗɔɞɨ ɞɌɖɞɔɖɟ ɗɑɣɑəɔɫ ɛɚɓɎɚɗɫɑɞ 

ɎɧɝɚɖɚɔəɠɚɜɘɌɞɔɎəɧɕ ɘɑɞɚɐ ɖɚɘɛɨɪɞɑɜəɚɕ 

ɞɚɘɚɏɜɌɠɔɔ. Ȼɜɔɘɑəɑəɔɑ ȶȾ ɐɌɑɞ Ɏɚɓɘɚɒəɚɝɞɨ 

ɚɛɜɑɐɑɗɔɞɨ ɌəɌɞɚɘɔɣɑɝɖɔɑ ɚɝɚɍɑəəɚɝɞɔ ɝɔəɟ-

ɝɚɎ, ɞɚɣəɚ ɗɚɖɌɗɔɓɚɎɌɞɨ ɔ ɚɡɌɜɌɖɞɑɜɔɓɚɎɌɞɨ 

ɎɚɝɛɌɗɔɞɑɗɨəɧɑ ɔɓɘɑəɑəɔɫ, Ɍ ɞɌɖ ɒɑ ɎɧɫɎɔɞɨ 

əɚɎɚɚɍɜɌɓɚɎɌəɔɫ ɔ ɛɟɞɔ ɔɡ ɜɌɝɛɜɚɝɞɜɌəɑəɔɫ 

ɚɞəɚɝɔɞɑɗɨəɚ ɖɚɝɞəɧɡ ɏɜɌəɔɢ ɛɚɗɚɝɞɑɕ ɝɔəɟɝɚɎ, 

ɝɞɜɟɖɞɟɜ ɚɜɍɔɞɧ, ɣɞɚ ɛɚɓɎɚɗɫɑɞ ɘɌɖɝɔɘɌɗɨəɚ 

ɞɚɣəɚ ɝɛɗɌəɔɜɚɎɌɞɨ ɞɌɖɞɔɖɟ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ 

ɎɘɑɤɌɞɑɗɨɝɞɎɌ.  

ȴɝɞɚɣəɔɖ ɠɔəɌəɝɔɜɚɎɌəɔɫ ɔ ɖɚə-

ɠɗɔɖɞ ɔəɞɑɜɑɝɚɎ. 

ȼɌɍɚɞɌ ɛɜɑɐɝɞɌɎɗɑəɌ Ɏ ɜɌɘɖɌɡ ɜɑɌɗɔɓɌɢɔɔ 

ȯɜɌəɞɌ ȻɜɑɓɔɐɑəɞɌ ȼɀ ɛɚ ɛɚɐɐɑɜɒɖɑ Ȯɑɐɟɥɑɕ 

əɌɟɣəɚɕ ɤɖɚɗɧ ȹɄ-599.2022.3 çȹɑɔəɎɌɓɔɎəɧɑ 

ɠɟəɖɢɔɚəɌɗɨəɧɑ ɞɑɡəɚɗɚɏɔɔ ɗɟɣɑɎɚɕ ɘɑɐɔɢɔəɧ 

Ɏ ɝɖɜɔəɔəɏɑ, ɜɌəəɑɕ ɐɔɌɏəɚɝɞɔɖɑ, ɘɚəɔɞɚɜɔəɏɑ 

ɗɑɣɑəɔɫ ɔ ɖɚəɞɜɚɗɑ ɜɑɌɍɔɗɔɞɌɢɔɔ ɝɚɢɔɌɗɨəɚ 

ɓəɌɣɔɘɧɡ ɓɌɍɚɗɑɎɌəɔɕè (ȼɟɖɚɎɚɐɔɞɑɗɨ ȹ.Ƚ. Ƚɑ-

ɜɚɎɌ). 
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ȼɔɝ. 2 ɐ (Fig. 2 ɑ) 

ȼɔɝ. 2.    ȸɔɖɜɚɛɜɑɛɌɜɌɞ. 

ȺɖɜɌɝɖɌ ɏɑɘɌɞɚɖɝɔɗɔəɚɘ ɔ ɩɚɓɔəɚɘ.  ȿɎɑɗɔɣɑəɔɑ 

ɡ40. ȰɑɖɌɗɨɢɔəɌɢɔɫ. ȯɜɌəɔɢɌ ɘɑɒɐɟ ɢɑəɞɜɌɗɨəɚɕ ɔ 

ɛɑɜɔɠɑɜɔɣɑɝɖɚɕ ɓɚəɌɘɔ ɚɛɟɡɚɗɔ. 

Fig. 2.    Histological examination of bio psy mate-

rial.  

Hematoxylin -eosin stain, x40 zoom. Decalcification. 

The border between the central and peripheral tumor 

zones.  
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ȷȿɃȱȮȬɋ ȰȴȬȯȹȺȽȾȴȶȬ ȼȱȰȶȺȯȺ ȽȷȿɃȬɋ ȻȼȴȺȭȼȱȾȱȹȹȺȵ  

ȰȮȿɁȽȾȺȼȺȹȹȱȵ ɁȺȷȱȽȾȱȬȾȺȸɇ 
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ȽɑɜɚɎɌ ȹ.Ƚ.1, ȶɚɜɚɍɖɔə Ȭ.Ƚ.2 
 

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

2 - ɀȯȭȿ çȹɌɟɣəɚ-ɖɗɔəɔɣɑɝɖɔɕ ɢɑəɞɜ ɚɞɚɜɔəɚɗɌɜɔəɏɚɗɚɏɔɔ ɀȸȭȬ ȼɚɝɝɔɔè. ɏ. ȸɚɝɖɎɌ, ȼɚɝɝɔɫ.     

 

ɑɗɨ. ȰɑɘɚəɝɞɜɌɢɔɫ Ɏɚɓɘɚɒəɚɝɞɑɕ ɘɑɞɚɐɚɎ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ (ɘɌɏəɔɞəɚ-

ɜɑɓɚəɌəɝəɚɕ ɞɚɘɚɏɜɌɠɔɔ ɔ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ) Ɏ ɎɧɫɎɗɑəɔɔ ɔ ɘɚəɔɞɚɜɔəɏɑ 

ɜɑɐɖɚɏɚ ɝɗɟɣɌɫ ɐɎɟɡɝɞɚɜɚəəɑɕ ɡɚɗɑɝɞɑɌɞɚɘɧ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. ȻɜɑɐɝɞɌɎɗɑəɚ ɖɗɔəɔɣɑɝɖɚɑ əɌɍɗɪɐɑəɔɑ ɛɌɢɔɑəɞɖɔ ȼ., 33 ɏɚɐɌ, 

ɝ ɒɌɗɚɍɌɘɔ əɌ ɍɚɗɨ Ɏ ɟɤɌɡ ɔ ɓɌɟɤəɚɕ ɚɍɗɌɝɞɔ, ɝəɔɒɑəɔɑ ɝɗɟɡɌ ɝ ɐɎɟɡ ɝɞɚɜɚə ɔ ɏɚɗɚ-

Ɏɚɖɜɟɒɑəɔɑ.  Ȼɚɝɗɑ ɚɝɘɚɞɜɌ ȷȺȼ-ɎɜɌɣɚɘ ɛɜɑɐɛɚɗɚɒɑəɌ ɡɚɗɑɝɞɑɌɞɚɘɌ ɝɛɜɌɎɌ, ɔ ɛɌɢɔɑəɞɖɌ ɍɧɗɌ 

əɌɛɜɌɎɗɑəɌ Ɏ ɚɞɐɑɗɑəɔɑ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɝ ɢɑɗɨɪ ɛɜɚɎɑɐɑəɔɫ ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɚɕ ɞɚɘɚ-

ɏɜɌɠɔɔ (ȸȼȾ) Ɏɔɝɚɣəɧɡ ɖɚɝɞɑɕ. 

ȼɑɓɟɗɨɞɌɞɧ. ȻɜɚɎɑɐɑəɌ ȸȼȾ, ɛɜɔ ɖɚɞɚɜɚɕ ɍɧɗ ɚɍəɌɜɟɒɑə ɏɔɛɑɜɔəɞɑəɝɔɎəɧɕ ɝɔɏəɌɗ Ɏ 

ɜɑɒɔɘɑ non-EPI DWI ɝ ɚɍɑɔɡ ɝɞɚɜɚə. ȻɌɢɔɑəɞɖɌ ɍɧɗɌ ɚɛɑɜɔɜɚɎɌəɌ. ȿɐɌɗɑəɧ ɡɚɗɑɝɞɑɌɞɚɘɧ. 

ȻɜɚɎɑɐɑəɚ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɑ ȸȼȾ-ɔɝɝɗɑɐɚɎɌəɔɑ ɔ ȶȾ ɐɗɫ ɖɚəɞɜɚɗɫ ɚɍɦɑɘɌ ɚɛɑɜɌɢɔɔ ɔ ɟɞɚɣəɑ-

əɔɫ ɝɚɝɞɚɫəɔɫ ɖɚɝɞəɧɡ ɝɞɜɟɖɞɟɜ. ȰɔɌɏəɚɓ ɎɑɜɔɠɔɢɔɜɚɎɌə ɛɜɔ ɏɔɝɞɚɗɚɏɔɣɑɝɖɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ 

ɚɛɑɜɌɢɔɚəəɚɏɚ ɘɌɞɑɜɔɌɗɌ. 

Ⱥɍɝɟɒɐɑəɔɑ. ɁɚɗɑɝɞɑɌɞɚɘɌ ɛɜɑɐɝɞɌɎɗɫɑɞ ɝɚɍɚɕ ɚɍɜɌɓɚɎɌəɔɑ ɝɜɑɐəɑɏɚ ɟɡɌ, ɎɚɓəɔɖɌɪɥɑɑ 

əɌ ɠɚəɑ ɐɗɔɞɑɗɨəɚɏɚ ɚɞɔɞɌ. çȳɚɗɚɞɧɘ ɝɞɌəɐɌɜɞɚɘè ɐɔɌɏəɚɝɞɔɖɔ ɫɎɗɫɑɞɝɫ ɚɍəɌɜɟɒɑəɔɑ ɐɑɝɞɜɟɖ-

ɢɔɔ ɝɗɟɡɚɎɧɡ ɖɚɝɞɚɣɑɖ ɛɜɔ ȶȾ. ȮɧɫɎɔɞɨ ɛɜɔɓəɌɖɔ, ɡɌɜɌɖɞɑɜəɧɑ ɐɗɫ ɐɌəəɚɕ ɛɌɞɚɗɚɏɔɔ, əɌ ɜɌə-

əɑɕ ɝɞɌɐɔɔ ɛɚɓɎɚɗɫɑɞ ȸȼȾ Ɏ ɜɑɒɔɘɑ non-EPI DWI.  

ȳɌɖɗɪɣɑəɔɑ. ȸȼȾ Ɏ ɜɑɒɔɘɑ non-EPI DWI, ɖɌɖ ɔ ȶȾ, ɛɜɔ ɔɝɝɗɑɐɚɎɌəɔɔ ɘɚɝɞɚ-

ɘɚɓɒɑɣɖɚɎɚɏɚ ɟɏɗɌ (ȸȸȿ) ɟ ɛɌɢɔɑəɞɚɎ ɝ ɡɚɗɑɝɞɑɌɞɚɘɚɕ ɛɚɓɎɚɗɫɑɞ ɛɚɗɟɣɔɞɨ ɛɚɗəɟɪ ɐɔɌɏəɚɝɞɔɣɑ-

ɝɖɟɪ ɔəɠɚɜɘɌɢɔɪ ɚ ɗɚɖɌɗɔɓɌɢɔɔ ɔ ɜɌɝɛɜɚɝɞɜɌəɬəəɚɝɞɔ ɛɚɜɌɒɑəɔɫ, ɣɞɚ ɚɛɜɑɐɑɗɫɑɞ ɐɌɗɨəɑɕ-

ɤɟɪ ɞɌɖɞɔɖɟ Ɏɑɐɑəɔɫ ɛɌɢɔɑəɞɌ. 
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RADIOLOGY OF A RARE CASE OF BILATERAL ACQUIRED CHOLESTEATOMA 

 

Alizada E.E.1,2, Bryuhanov V.A. 1, Diab Kh.M. 2, Larina O.M. 2,  

Serova N.S.1, Korobkin A.S. 2 

 
1 - Sechenov University.  

2 - The National Medical Research Center for Otorhinolaryngology of the FMBA of R ussia. Moscow, Russia.  

 

urpose . To show the possibilities of diagnostic methods (magnetic resonance imaging (MRI)) 

and computer tomography (CT)) in cholesteatoma detection and follow -up of the rare case of 

the bilateral cholesteatoma.  

Material and metho ds. A clinical observation of a patient R., 33 years old, with complaints 

of a bilateral earache, bilateral hearing loss and dizziness is presented. After examination by an ENT 

doctor, cholesteatoma on the right was suggested, and the patient was referred to the radiology de-

partment for magnetic resonance imaging (MRI) of the temporal bones.  

Results. An MRI was performed, in which a hyperintense signal was detected in the non -EPI 

DWI mode on both sides. The patient was surgically treated, cholesteatomas wer e removed. A post-

operative MRI and CT scan was performed to control of the operation volume and clarify the state of 

the bone structures. The diagnosis was verified by histological examination of the surgical material.  

Discussion. Cholesteatoma is a middl e ear mass that occurs on the background of prolonged 

otitis media. The "gold standard" of diagnostics is the detection of destruction of the auditory ossicles 

on CT. MRI in the non -EPI DWI mode allows to identify the signs characteristic of this pathology  at 

an early stage.  

Conclusion . MRI in the non -EPI DWI mode, as well as CT, during the examination of the 

pontocerebellar angle (CPA) in patients with cholesteatoma, allows obtaining complete diagnostic in-

formation about the location and extent of the les ion, which determines the further tactics of patient 

management.  

 

Keywords: cholesteatoma, temporal bones, MRI, CT, non -EPI DWI, CPA, diagnostic imaging.  
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ɚɗɑɝɞɑɌɞɚɘɌ ɫɎɗɫɑɞɝɫ ɚɛɟɡɚɗɑɎɔɐ-

əɧɘ ɚɍɜɌɓɚɎɌəɔɑɘ, ɖɚɞɚɜɚɑ ɝɚɝɞɚɔɞ 

ɔɓ ɚɘɑɜɞɎɑɎɤɔɡ ɩɛɔɞɑɗɔɌɗɨəɧɡ 

ɖɗɑɞɚɖ, ɝɖɚɛɗɑəɔɫ ɖɑɜɌɞɔəɌ, ɖɜɔ-

ɝɞɌɗɗɚɎ ɡɚɗɑɝɞɑɜɔəɌ, ɔ ɚɖɜɟɒɑəəɚɑ 

ɝɚɑɐɔəɔɞɑɗɨəɚɕ ɞɖɌəɨɪ Ɏ Ɏɔɐɑ ɖɌɛɝɟɗɧ. 

ȸɌɖɜɚɝɖɚɛɔɣɑɝɖɔ ɡɚɗɑɝɞɑɌɞɚɘɌ ɛɜɑɐɝɞɌɎɗɫɑɞ 

ɝɚɍɚɕ ɟɓɑɗ əɑɛɜɌɎɔɗɨəɚ ɚɖɜɟɏɗɚɕ ɠɚɜɘɧ ɝ 

əɑɜɌɎəɚɘɑɜəɚɕ ɛɚɎɑɜɡəɚɝɞɨɪ [1]. ȽɟɥɑɝɞɎɟ-

ɑɞ əɑɝɖɚɗɨɖɚ ɖɗɌɝɝɔɠɔɖɌɢɔɕ ɡɚɗɑɝɞɑɌɞɚɘɧ. 

ȹɌɔɍɚɗɑɑ ɣɌɝɞɚ ɔɝɛɚɗɨɓɟɑɘɌɫ Ɏ əɌɝɞɚɫɥɑɑ 

Ɏɜɑɘɫ ð ɖɗɌɝɝɔɠɔɖɌɢɔɫ, ɛɜɑɐɝɞɌɎɗɑəəɌɫ The 

European Academy of Otology and Neurotology 

(EAONO) ɔ Japanese Otological Society (JOS).  

Ȯɧɐɑɗɫɪɞ Ɏɜɚɒɐɑəəɟɪ, ɛɜɔɚɍɜɑɞɑəəɟɪ ɔ əɑ 

ɖɗɌɝɝɔɠɔɢɔɜɟɑɘɟɪ ɖɌɞɑɏɚɜɔɔ [2]. Ȯ ɝɎɚɪ 

ɚɣɑɜɑɐɨ, ɛɜɔɚɍɜɑɞɑəəɌɫ ɡɚɗɑɝɞɑɌɞɚɘɌ ɛɚɐ-

ɜɌɓɐɑɗɫɑɞɝɫ əɌ ɝɗɑɐɟɪɥɔɑ ɚɝəɚɎəɧɑ ɎɌɜɔɌə-

ɞɧ: 1) ɡɚɗɑɝɞɑɌɞɚɘɌ, ɜɌɓɎɔɎɌɪɥɌɫɝɫ ɔɓ ɜɑ-

ɞɜɌɖɢɔɚəəɚɏɚ ɖɌɜɘɌəɌ (əɑəɌɞɫəɟɞɚɕ ɔɗɔ 

əɌɞɫəɟɞɚɕ ɣɌɝɞɔ ɍɌɜɌɍɌəəɚɕ ɛɑɜɑɛɚəɖɔ 

(ȭȻ)); 2) ɡɚɗɑɝɞɑɌɞɚɘɌ, əɑ ɝɎɫɓɌəəɌɫ ɝ ɠɚɜ-

ɘɔɜɚɎɌəɔɑɘ ɜɑɞɜɌɖɢɔɚəəɚɏɚ ɖɌɜɘɌəɌ (Ɏɞɚ-

ɜɔɣəɌɫ Ɏ ɜɑɓɟɗɨɞɌɞɑ ɜɌɓɜɧɎɌ ȭȻ; ɫɞɜɚɏɑə-

əɌɫ; ɎɚɓəɔɖɌɪɥɌɫ ɛɜɔ ɞɜɌɎɘɑ). Ȯ ɩɞɚɕ ɖɗɌɝ-

ɝɔɠɔɖɌɢɔɔ ɎɧɐɑɗɑəɌ ɚɞɐɑɗɨəɌɫ ɖɌɞɑɏɚɜɔɫ 

ɜɑɢɔɐɔɎɔɜɚɎɌɎɤɑɕ ɡɚɗɑɝɞɑɌɞɚɘɧ ɛɚɝɗɑ ɡɔ-

ɜɟɜɏɔɣɑɝɖɔɡ ɎɘɑɤɌɞɑɗɨɝɞɎ: 1) ɜɑɓɔɐɟɌɗɨəɌɫ 

ɡɚɗɑɝɞɑɌɞɚɘɌ (ɎɚɓəɔɖɌɑɞ Ɏ ɜɑɓɟɗɨɞɌɞɑ əɑɛɚɗ-

əɚɏɚ ɟɐɌɗɑəɔɫ ɘɌɞɜɔɖɝɌ); 2) ɜɑɢɔɐɔɎɔɜɟɪ-

ɥɌɫ (ɜɑɖɟɜɜɑəɞəɌɫ) ɡɚɗɑɝɞɑɌɞɚɘɌ (ɎɚɓəɔɖɌɑɞ 

Ɏ ɜɑɓɟɗɨɞɌɞɑ ɜɑɠɚɜɘɔɜɚɎɌəɔɫ ɜɑɞɜɌɖɢɔɚə-

əɚɏɚ ɖɌɜɘɌəɌ ɛɚɝɗɑ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ) 

[2]. Ƚɞɚɔɞ  ɚɞɘɑɞɔɞɨ  ɐɜɟɏɟɪ  ɖɗɌɝɝɔɠɔɖɌɢɔɪ  
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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 ɐ (Fig. 1 ɑ) 

 

ȼɔɝ. 1 ɑ (Fig. 1 f) 

ȼɔɝ. 1.    ȸȼȾ əɌ ɟɜɚɎəɑ ɘɚɝɞɚ-ɘɚɓɒɑɣɖɚɎɚɏɚ ɟɏɗɌ, ɌɖɝɔɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ: Ɍ,ɍ ð Ⱦ2-Ȯȴ, Ɏ ð 3D 

CISS, ɐ,ɑ ð non -EPI DWI, ɏ ð FLAIR.            

Ȯ ɝɚɝɢɑɎɔɐəɧɡ ɚɞɜɚɝɞɖɌɡ ɔ ɍɌɜɌɍɌəəɧɡ ɛɚɗɚɝɞɫɡ ɝ ɚɍɑɔɡ ɝɞɚɜɚə ɚɛɜɑɐɑɗɫɑɞɝɫ əɑɚɐəɚɜɚɐəɚɑ ɒɔɐɖɚɝɞ-

əɚɑ ɝɚɐɑɜɒɔɘɚɑ. ȹɌ ɩɞɚɘ ɠɚəɑ Ɏ ɛɑɜɑɐəɔɡ ɫɣɑɕɖɌɡ ɛɜɌɎɚɏɚ ɝɚɝɢɑɎɔɐəɚɏɚ ɚɞɜɚɝɞɖɌ (ɝɔəɔɑ ɝɞɜɑɗɖɔ), ɏɗɟ-

ɍɔəəɧɡ ɚɞɐɑɗɌɡ ɛɜɌɎɚɕ ɍɌɜɌɍɌəəɚɕ ɛɚɗɚɝɞɔ (ɖɜɌɝəɧɑ ɝɞɜɑɗɖɔ), ɝɚɝɢɑɎɔɐəɚɘ ɚɞɜɚɝɞɖɑ ɝɗɑɎɌ (ɓɑɗɬəɧɑ 

ɝɞɜɑɗɖɔ) ɚɛɜɑɐɑɗɫɪɞɝɫ ɟɣɌɝɞɖɔ ɚɏɜɌəɔɣɑəɔɫ ɐɔɠɠɟɓɔɔ ɜɌɓɘɑɜɌɘɔ 11ɡ8 ɘɘ, ɐɔɌɘɑɞɜɚɘ 5 ɘɘ ɔ ɐɔɌɘɑɞ-

ɜɚɘ 7 ɘɘ ɝɚɚɞɎɑɞɝɞɎɑəəɚ.  

Fig. 1.   MRI of cerebellopontine angle, axial im ages: a ,b ð T2-WI, c  ð 3D CISS, e,f ð non -EPI DWI, d ð 

FLAIR. 

In mastoid processes and tympanic cavities on both sides, inhomogeneous fluid content is determined. On 

this background, in the anterior cells of the right mastoid process (blue arrows), the dee p sections of the right 

tympanic cavity (red arrows), the mastoid process on the left (green arrows) there are diffusion restriction ar-

eas with sizes 11x8 mm, in diameter 5 mm and 7 mm, accordingly.  
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ChOLE (Ɍɖɜɚəɔɘ), ɛɜɑɐɝɞɌɎɗɑəəɟɪ Linder TE 

et al. (2019 ), ɖɚɞɚɜɌɫ ɟɣɔɞɧɎɌɑɞ ɜɌɝɛɜɚɝɞɜɌ-

əɑəəɚɝɞɨ ɡɚɗɑɝɞɑɌɞɚɘɧ (Ƚh), ɝɚɝɞɚɫəɔɑ ɢɑɛɔ 

ɝɗɟɡɚɎɧɡ ɖɚɝɞɚɣɑɖ ɛɚɝɗɑ ɚɛɑɜɌɢɔɔ (O), 

ɩɖɝɞɜɌ-/ɔəɞɜɌɖɜɌəɔɌɗɨəɧɑ ɚɝɗɚɒəɑəɔɫ (L), 

Ɏɑəɞɔɗɫɢɔɚəəɟɪ ɠɟəɖɢɔɪ ɝɗɟɡɚɎɚɕ ɞɜɟɍɧ ɔ 

ɛəɑɎɘɌɞɔɓɌɢɔɪ ɝɚɝɢɑɎɔɐəɚɏɚ ɚɞɜɚɝɞɖɌ (E) 

[3]. Ȯ ɖɗɌɝɝɔɠɔɖɌɢɔɔ ɛɜɚɔɓɎɚɐɫɞ ɣɔɝɗɚɎɚɕ 

ɜɌɝɣɑɞ ɐɗɫ ɛɜɔɝɎɚɑəɔɫ ɝɞɌɐɔɔ ɚɞ I-III [3].  

ȶɗɔəɔɣɑɝɖɚɑ əɌɍɗɪɐɑəɔɑ.  

Ȯ ɠɑɎɜɌɗɑ 2022 ɏɚɐɌ ɛɌɢɔɑəɞɖɌ ȼ., 33 

ɏɚɐɌ, ɚɍɜɌɞɔɗɌɝɨ Ɏ ɀȯȭȿ ȹȸȴɂȺ ɀȸȭȬ ȼɚɝ-

ɝɔɔ ɝ ɒɌɗɚɍɌɘɔ əɌ ɍɚɗɨ Ɏ ɟɤɌɡ ɔ ɓɌɟɤəɚɕ 

ɚɍɗɌɝɞɔ, ɝəɔɒɑəɔɑ ɝɗɟɡɌ ɝ ɐɎɟɡ ɝɞɚɜɚə ɔ ɏɚ-

ɗɚɎɚɖɜɟɒɑəɔɑ.  

Ȼɚɝɗɑ ɚɍɝɗɑɐɚɎɌəɔɫ ɎɜɌɣɚɘ-

ɚɞɚɗɌɜɔəɏɚɗɚɏɚɘ ɍɧɗɚ ɟɝɞɌəɚɎɗɑəɚ ɛɚɐɚɓɜɑ-

əɔɑ əɌ ɡɚɗɑɝɞɑɌɞɚɘɟ ɝɛɜɌɎɌ, ɛɌɢɔɑəɞɖɑ ɍɧɗɌ 

ɛɜɚɎɑɐɑəɌ ȸȼȾ Ɏɔɝɚɣəɧɡ ɖɚɝɞɑɕ. ȹɌ ɞɚɘɚ-

ɏɜɌɘɘɌɡ ɝɛɜɌɎɌ ɚɛɜɑɐɑɗɫɗɝɫ Ɏɧɝɚɖɔɕ ɏɔɛɑ-

ɜɔəɞɑəɝɔɎəɧɕ ȸȼ-ɝɔɏəɌɗ əɌ Ⱦ2-Ȯȴ Ɏ Ɍɖɝɔ-

Ɍɗɨəɚɕ ɛɗɚɝɖɚɝɞɔ (ɜɔɝ. 1 Ȭ). ȹɌ Ⱦ2-Ȯȴ 3D 

CISS ɎɔɓɟɌɗɔɓɔɜɚɎɌɗɝɫ ɟɣɌɝɞɚɖ ɔɓɚɔəɞɑə-

ɝɔɎəɚɏɚ ȸȼ-ɝɔɏəɌɗɌ. Ȯ ɜɑɒɔɘɑ non-EPI DWI 

ɚɛɜɑɐɑɗɫɗɚɝɨ ɚɍɜɌɓɚɎɌəɔɑ ɝ ɏɔɛɑɜɔəɞɑəɝɔɎ-

əɧɘ ȸȼ-ɝɔɏəɌɗɚɘ, ɣɞɚ ɝɎɔɐɑɞɑɗɨɝɞɎɚɎɌɗɚ ɚ 

ɡɚɗɑɝɞɑɌɞɚɘɑ (ɜɔɝ. 1 Ȯ). ȹɌ ɞɚɘɚɏɜɌɘɘɌɡ ɝɗɑ-

ɎɌ Ɏ ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɔ non-EPI DWI ɞɌɖɒɑ 

ɎɧɫɎɗɑə ɏɔɛɑɜɔəɞɑəɝɔɎəɧɕ ȸȼ-ɝɔɏəɌɗ, Ɍ Ɏ 

ɜɑɒɔɘɑ Ⱦ2-Ȯȴ əɑɣɑɞɖɚ ɎɔɓɟɌɗɔɓɔɜɚɎɌɗɝɫ 

ɟɣɌɝɞɚɖ əɑɚɐəɚɜɚɐəɚɏɚ ɏɔɛɑɜɔəɞɑəɝɔɎəɚɏɚ 

ȸȼ-ɝɔɏəɌɗɌ (ɜɔɝ. 2). ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɍɗɌɏɚɐɌ-

ɜɫ ɜɑɒɔɘɟ non-EPI DWI, ɝɞɌɗɚ Ɏɚɓɘɚɒəɧɘ 

ɛɜɑɐɛɚɗɚɒɑəɔɑ əɌɗɔɣɔɫ ɡɚɗɑɝɞɑɌɞɚɘɧ ɝɗɑɎɌ. 

ȸȼȾ Ɏ ɜɑɒɔɘɑ non-EPI DWI ɛɚɓɎɚɗɔɗɚ ɟɝɞɌ-

əɚɎɔɞɨ əɌɗɔɣɔɑ ɡɚɗɑɝɞɑɌɞɚɘ ɝ ɚɍɑɔɡ ɝɞɚɜɚə, 

ɣɞɚ ɛɜɔɎɑɗɚ ɖ ɔɓɘɑəɑəɔɪ ɡɔɜɟɜɏɔɣɑɝɖɚɕ 

ɞɌɖɞɔɖɔ.  

Ȼɚɝɗɑ ɟɐɌɗɑəɔɫ ɡɚɗɑɝɞɑɌɞɚɘɧ ɡɔɜɟɜɏɔ-

ɣɑɝɖɔɘ ɛɟɞɑɘ ɝ ɐɎɟɡ ɝɞɚɜɚə ɍɧɗ ɛɜɚɎɑɐɑə 

ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɧɕ ɖɚəɞɜɚɗɨ (ȸȼȾ ɔ ȶȾ). ȶȾ 

Ɏɔɝɚɣəɧɡ ɖɚɝɞɑɕ ɍɧɗɌ ɛɜɚɎɑɐɑəɌ ɝ ɢɑɗɨɪ 

ɔɝɖɗɪɣɔɞɨ ɚɞɝɟɞɝɞɎɔɑ ɐɑɝɞɜɟɖɞɔɎəɧɡ ɔɓɘɑ-

əɑəɔɕ ɖɚɝɞəɚɕ ɞɖɌəɔ ɝɜɑɐəɑɏɚ ɟɡɌ.   ȹɌ ȸȼȾ 

Ɏ Ⱦ2-Ȯȴ ɝ ɚɍɑɔɡ ɝɞɚɜɚə ɚɍəɌɜɟɒɑə ɏɔɛɑɜɔə-

ɞɑəɝɔɎəɧɕ ȸȼ-ɝɔɏəɌɗ, ɖɚɞɚɜɧɕ ɝɚɚɞɎɑɞɝɞɎɟ-

ɑɞ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɧɘ ɎɚɝɛɌɗɔɞɑɗɨəɧɘ ɔɓ-

ɘɑəɑəɔɫɘ (ɜɔɝ. 2 Ȭ). Ȯ ɜɑɒɔɘɑ non-EPI DWI 

ɏɔɛɑɜɔəɞɑəɝɔɎəɧɕ ȸȼ-ɝɔɏəɌɗ ɚɞɝɟɞɝɞɎɚɎɌɗ, 

ɣɞɚ ɛɚɓɎɚɗɔɗɚ ɛɚɐɞɎɑɜɐɔɞɨ ɚɞɝɟɞɝɞɎɔɑ ɡɚɗɑ-

ɝɞɑɌɞɚɘ (ɜɔɝ. 2 ȭ).  ȹɌ ȶȾ ɍɧɗɔ ɚɍəɌɜɟɒɑəɧ 

ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɧɑ ɔɓɘɑəɑəɔɫ ɝ ɐɎɟɡ ɝɞɚɜɚə 

ɝ əɌɗɔɣɔɑɘ ɘəɚɒɑɝɞɎɑəəɧɡ ɐɑɠɑɖɞɚɎ ɖɚɝɞ-

əɧɡ ɝɞɑəɚɖ ɝɛɜɌɎɌ (ɜɔɝ. 3 Ɍ, 3 ɍ). 

Ⱥɍɝɟɒɐɑəɔɑ. 

ȻɌɞɚɠɔɓɔɚɗɚɏɔɫ ɜɌɓɎɔɞɔɫ ɡɚɗɑɝɞɑɌɞɚ-

ɘɧ əɌ ɐɌəəɧɕ ɘɚɘɑəɞ ɚɝɞɌɑɞɝɫ əɑ ɐɚ ɖɚəɢɌ 

ɔɓɟɣɑəəɚɕ. ȻɜɔɚɍɜɑɞɑəəɌɫ ɡɚɗɑɝɞɑɌɞɚɘɌ 

ɛɜɑɐɛɚɗɚɒɔɞɑɗɨəɚ ɎɚɓəɔɖɌɑɞ ɔɓ-ɓɌ ɐɔɝɠɟəɖ-

ɢɔɔ ɑɎɝɞɌɡɔɑɎɚɕ ɞɜɟɍɧ əɌ ɠɚəɑ ɓɌɍɚɗɑɎɌəɔɕ 

ɝɜɑɐəɑɏɚ ɟɡɌ [4]. ȽɟɥɑɝɞɎɟɑɞ əɑɝɖɚɗɨɖɚ ɞɑɚ-

ɜɔɕ ɛɌɞɚɏɑəɑɓɌ ɛɜɔɚɍɜɑɞɑəəɚɕ ɡɚɗɑɝɞɑɌɞɚ-

ɘɧ: ɞɑɚɜɔɫ ɔəɎɌɏɔəɌɢɔɔ (ɞɑɚɜɔɫ ɜɑɞɜɌɖɢɔ-

ɚəəɧɡ ɖɌɜɘɌəɚɎ) ð Ɏ ɚɝəɚɎɑ ɓɌɍɚɗɑɎɌəɔɫ ɗɑ-

ɒɔɞ ɛɜɚɍɗɑɘɌ ɝ ɑɎɝɞɌɡɔɑɎɚɕ ɞɜɟɍɚɕ, ɖɚɞɚɜɌɫ 

ɛɜɔɎɚɐɔɞ ɖ ɛɗɚɡɚɕ ɌɩɜɌɢɔɔ ɩɛɔɞɔɘɛɌəɔɣɑ-

ɝɖɚɏɚ ɛɜɚɝɞɜɌəɝɞɎɌ. Ȯ ɜɑɓɟɗɨɞɌɞɑ ɚɞɜɔɢɌ-

ɞɑɗɨəɚɏɚ ɐɌɎɗɑəɔɫ Ɏ ɝɜɑɐəɑɘ ɟɡɑ ɠɚɜɘɔɜɟɑɞ-

 

ȼɔɝ. 2 Ɍ (Fig. 2 Ɍ) 

 

ȼɔɝ. 2 ɍ (Fig. 2 b) 

ȼɔɝ. 2.      ȸȼȾ (ɛɚɝɗɑ ɚɛɑɜɌɢɔɔ) əɌ ɟɜɚɎəɑ ɘɚɝɞɚ-ɘɚɓɒɑɣɖɚɎɚɏɚ ɟɏɗɌ, ɌɖɝɔɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ: a 

ð Ⱦ2-Ȯȴ, ɍ ð non -EPI DWI. 

Ȯ ɝɚɝɢɑɎɔɐəɧɡ ɚɞɜɚɝɞɖɌɡ ɔ ɍɌɜɌɍɌəəɧɡ ɛɚɗɚɝɞɫɡ ɝ ɚɍɑɔɡ ɝɞɚɜɚə ɚɞɘɑɣɌɪɞɝɫ ɛɚɝɞɚɛɑɜɌɢɔɚəəɧɑ ɔɓɘɑ-

əɑəɔɫ (ɍɑɗɧɑ ɝɞɜɑɗɖɔ). ȿɣɌɝɞɖɚɎ ɚɏɜɌəɔɣɑəɔɫ ɐɔɠɠɟɓɔɔ Ɏ ɜɑɒɔɘɑ non-EPI DWI əɑ əɌɍɗɪɐɌɑɞɝɫ.   

Fig. 2.   MRI of cerebellopontine angle (postoperative), axial images: a ð T2-WI, b ð non -EPI DWI.                

Postoperative changes (white arrows) are noted in the mastoid processes and tympanic cavities on both sides. 

No diffusion restriction regions are observed on non -EPI DWI.  
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ɝɫ ɜɑɞɜɌɖɢɔɚəəɧɕ ɖɌɜɘɌə, ɖɚɞɚɜɧɕ ɚɏɜɌəɔ-

ɣɔɎɌɑɞ ɝɛɚɝɚɍəɚɝɞɨ ɍɌɜɌɍɌəəɚɕ ɛɑɜɑɛɚəɖɔ ɖ 

ɝɌɘɚɚɣɔɥɑəɔɪ ɔ ɑɥɑ ɍɚɗɨɤɑ ɟɎɑɗɔɣɔɎɌɫ ɛɚ-

ɞɑəɢɔɌɗ ɐɗɫ əɌɖɚɛɗɑəɔɫ ɚɝɞɌɞɖɚɎ ɖɑɜɌɞɔəɌ, 

ɛɚɓɎɚɗɫɫ ɝɠɚɜɘɔɜɚɎɌəəɚɘɟ ɘɑɤɚɣɖɟ ɘɑɐ-

ɗɑəəɚ ɟɎɑɗɔɣɔɎɌɞɨɝɫ [4, 5].  ɁɚɗɑɝɞɑɌɞɚɘɧ ɍɑɓ 

ɜɑɞɜɌɖɢɔɚəəɚɏɚ ɖɌɜɘɌəɌ ɚɍɧɣəɚ ɎɝɞɜɑɣɌɪɞ-

ɝɫ ɟ ɍɚɗɨəɧɡ ɚɝɞɜɧɘ ɝɜɑɐəɔɘ ɚɞɔɞɚɘ. ȴɡ 

ɜɌɓɎɔɞɔɑ ɚɍɦɫɝəɫɑɞɝɫ ɐɜɟɏɔɘɔ ɞɑɚɜɔɫɘɔ: 

ɞɑɚɜɔɫ ɘɔɏɜɌɢɔɔ ɩɛɔɞɑɗɔɫ, ɞɑɚɜɔɫ ɛɗɚɝɖɚ-

ɖɗɑɞɚɣəɚɕ ɘɑɞɌɛɗɌɓɔɔ ɔ ɞɑɚɜɔɫ ɍɌɓɌɗɨəɚ-

ɖɗɑɞɚɣəɚɕ ɏɔɛɑɜɛɗɌɓɔɔ [5]. ȶ ɠɌɖɞɚɜɌɘ ɜɔɝ-

ɖɌ ɜɌɓɎɔɞɔɫ ɡɚɗɑɝɞɑɌɞɚɘɧ ɚɞəɚɝɫɞ: ɓɌɍɚɗɑ-

ɎɌəɔɫ ɝɜɑɐəɑɏɚ ɟɡɌ, ɛɑɜɑəɑɝɑəəɚɑ ɡɔɜɟɜɏɔ-

ɣɑɝɖɚɑ ɎɘɑɤɌɞɑɗɨɝɞɎɚ, ɞɜɌɎɘɌɞɔɣɑɝɖɚɑ ɛɚ-

Ɏɜɑɒɐɑəɔɑ ɔɗɔ Ɏɜɚɒɐɑəəɧɑ ɌəɚɘɌɗɔɔ [4]. 

ɁɚɗɑɝɞɑɌɞɚɘɌ ɐɔɌɏəɚɝɞɔɜɟɑɞɝɫ əɌ ɚɝəɚ-

ɎɌəɔɔ ɛɚɐɜɚɍəɚɏɚ ɚɞɚɗɚɏɔɣɑɝɖɚɏɚ ɌəɌɘəɑɓɌ, 

ɠɔɓɔɖɌɗɨəɚɏɚ ɚɍɝɗɑɐɚɎɌəɔɫ ɝ ɛɚɘɚɥɨɪ ɚɞɚ-

ɘɔɖɜɚɝɖɚɛɔɔ, Ɍ ɞɌɖɒɑ ɝ ɛɚɘɚɥɨɪ ɘɑɞɚɐɚɎ 

ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ, ɖɚɞɚɜɧɑ ɛɚɓɎɚɗɫɪɞ 

əɑɔəɎɌɓɔɎəɚ ɛɚɐɞɎɑɜɐɔɞɨ ɐɔɌɏəɚɓ. Ⱥɐəɔɘ ɔɓ 

ɘɑɞɚɐɚɎ ɎɔɓɟɌɗɔɓɌɢɔɔ ɡɚɗɑɝɞɑɌɞɚɘɧ ɫɎɗɫɑɞ-

ɝɫ ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ (ȶȾ).  ȶȾ ɔɘɑɑɞ 

Ɏɧɝɚɖɟɪ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ, ɚɐəɌɖɚ ɞɌɖɒɑ 

ɔɘɑɑɞ əɔɓɖɟɪ ɝɛɑɢɔɠɔɣəɚɝɞɨ Ɏ ɝɗɟɣɌɑ ɚɍɦ-

ɑɘəɚɏɚ ɚɍɜɌɓɚɎɌəɔɫ, ɛɚɝɖɚɗɨɖɟ ɛɚɗɟɣɑəəɧɑ 

ɐɌəəɧɑ ɘɚɏɟɞ ɍɧɞɨ əɑɎɑɜəɚ ɔɝɞɚɗɖɚɎɌəɚ ɖɌɖ 

ɏɜɌəɟɗɫɢɔɚəəɌɫ ɞɖɌəɨ, ɡɚɗɑɝɞɑɜɔəɚɎɌɫ ɏɜɌ-

əɟɗɑɘɌ ɔɗɔ ɐɜɟɏɔɑ əɚɎɚɚɍɜɌɓɚɎɌəɔɫ ɘɫɏɖɔɡ 

ɞɖɌəɑɕ [6]. ȮɌɒəɧɘ ɘɑɞɚɐɚɘ ɐɔɌɏəɚɝɞɔɖɔ 

ɫɎɗɫɑɞɝɫ ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɌɫ ɞɚɘɚɏɜɌɠɔɫ 

(ȸȼȾ). ȽɞɌəɐɌɜɞəɚ ɐɗɫ ɐɔɌɏəɚɝɞɔɜɚɎɌəɔɫ ɡɚ-

ɗɑɝɞɑɌɞɚɘ Ɏɧɛɚɗəɫɑɞɝɫ ɝɑɜɔɫ Ⱦ2-ɎɓɎɑɤɑəəɧɡ 

ɔɓɚɍɜɌɒɑəɔɕ Ɏ ɖɚɜɚəɌɗɨəɚɕ ɔ ɌɖɝɔɌɗɨəɚɕ 

ɛɗɚɝɖɚɝɞɫɡ. Ȱɚɛɚɗəɔɞɑɗɨəɚ Ɏɧɛɚɗəɫɑɞɝɫ ɝɑ-

ɜɔɫ non-ȱȼI DWI. Ȼɚ ɐɌəəɧɘ ɘɑɞɌ-ɌəɌɗɔɓɌ Li 

et al. (2013) ɚɍɥɌɫ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ɔ ɝɛɑ-

ɢɔɠɔɣəɚɝɞɨ ɝɚɝɞɌɎɗɫɑɞ 94% ɐɗɫ ɛɚɝɗɑɐɚɎɌ-

ɞɑɗɨəɚɝɞɔ ȸȼȾ non-EPI DWI [7].  

Ȯ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ ɗɟɣɑɎɚɕ ɘɑɞɚɐ (ȶȾ) 

ɚɍɫɓɌɞɑɗɑə ɛɜɔ ɡɜɚəɔɣɑɝɖɚɘ ɝɜɑɐəɑɘ ɚɞɔɞɑ ɔ 

ɫɎɗɫɑɞɝɫ ɓəɌɣɔɘɧɘ ɩɗɑɘɑəɞɚɘ ɐɔɌɏəɚɝɞɔɖɔ, 

ɐɚɛɚɗəɫɪɥɔɘ ɖɗɔəɔɣɑɝɖɟɪ ɔ Ɍɟɐɔɚɗɚɏɔɣɑ-

ɝɖɟɪ ɩɖɝɛɑɜɞɔɓɟ.  ȺɐəɌɖɚ əɌ ȶȾ əɑ ɟɐɌɑɞɝɫ 

ɣɑɞɖɚ ɎɧɫɎɗɫɞɨ ɛɜɔɓəɌɖɔ ɡɚɗɑɝɞɑɌɞɚɘɧ əɌ 

ɜɌəəɔɡ ɝɞɌɐɔɫɡ ɔ ɛɚɝɞɚɛɑɜɌɢɔɚəəɚɘ ɛɑɜɔɚ-

ɐɑ əɌ ɠɚəɑ ɎɧɜɌɒɑəəɧɡ ɎɚɝɛɌɗɔɞɑɗɨəɧɡ ɔɓ-

ɘɑəɑəɔɕ. ȽɎɚɑɎɜɑɘɑəəɌɫ ɐɔɌɏəɚɝɞɔɖɌ ɡɚɗɑ-

ɝɞɑɌɞɚɘɧ ɛɚɓɎɚɗɫɑɞ ɛɜɔəɫɞɨ ɛɜɌɎɔɗɨəɚɑ ɜɑ-

ɤɑəɔɑ ɚ ɗɑɣɑɍəɚɕ ɞɌɖɞɔɖɑ, ɣɞɚ ɛɚɓɎɚɗɫɪɑɞ 

ɝɚɡɜɌəɔɞɨ ɝɗɟɡ ɔ əɑ ɐɚɛɟɝɞɔɞɨ ɚɝɗɚɒəɑəɔɕ. 

 

ȼɔɝ. 3 Ɍ (Fig. 3 Ɍ) 

 

ȼɔɝ. 3 ɍ (Fig. 3 b) 

ȼɔɝ. 3.     ȶȾ Ɏɔɝɚɣəɧɡ ɖɚɝɞɑɕ (ɛɚɝɗɑ ɚɛɑɜɌɢɔɔ), Ɍ ð ɖɚɜɚəɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ, ɍ ð ɌɖɝɔɌɗɨəɌɫ 

ɛɗɚɝɖɚɝɞɨ, ɖɚɝɞəɚɑ ɩɗɑɖɞɜɚəəɚɑ ɚɖəɚ.  

ȽɛɜɌɎɌ ɚɛɜɑɐɑɗɫɑɞɝɫ ɚɍɤɔɜəɌɫ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɌɫ ɛɚɗɚɝɞɨ, ɚɍɦɑɐɔəɫɪɥɌɫ Ɍəɞɜɟɘ, ɍɌɜɌɍɌəəɟɪ ɛɚ-

ɗɚɝɞɨ, əɌɜɟɒəɧɕ ɝɗɟɡɚɎɚɕ ɛɜɚɡɚɐ, ɓɌɛɚɗəɑəəɌɫ ɛɌɞɚɗɚɏɔɣɑɝɖɔɘ ɝɚɐɑɜɒɔɘɧɘ, ɝ əɌɗɔɣɔɑɘ ɘəɚɒɑɝɞɎɑə-

əɧɡ ɐɑɠɑɖɞɚɎ ɖɚɝɞəɧɡ ɝɞɑəɚɖ (ɝɞɜɑɗɖɔ); ɝɗɑɎɌ ɚɛɜɑɐɑɗɫɪɞɝɫ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɧɑ ɔɓɘɑəɑəɔɫ ɝɚɝɢɑɎɔɐ-

əɚɏɚ ɚɞɜɚɝɞɖɌ ð ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɌɫ ɛɚɗɚɝɞɨ, ɚɍɦɑɐɔəɫɪɥɌɫ Ɍəɞɜɟɘ, əɌɜɟɒəɧɕ ɝɗɟɡɚɎɚɕ ɛɜɚɡɚɐ, ɣɌ-

ɝɞɔɣəɚ ɎɧɝɞɗɌəəɧɕ ɛɌɞɚɗɚɏɔɣɑɝɖɔɘ ɝɚɐɑɜɒɔɘɧɘ (ɍɑɗɌɫ ɝɞɜɑɗɖɌ). ȭɌɜɌɍɌəəɌɫ ɛɚɗɚɝɞɨ ɝɗɑɎɌ ɛəɑɎɘɌɞɔ-

ɓɔɜɚɎɌəɌ (ɝɔəɫɫ ɝɞɜɑɗɖɌ).   

Fig. 3.    CT scan of temporal bone (postoperative), a ð coronal image, b ð axial image, bone win-

dow.                             

On the right, an extensive postoperative cavity is determined, uniting the antrum, tympanic cavity and the 

external auditory canal, filled with pathological contents, with the presence of multiple defects of the bone 

walls (arrows); on the left, postoperative changes of the mastoid process are determined ð the postoperative 

cavity, uniting the antrum and the external auditory canal, partially filled with pathological contents (white 

arrow). The tympanic cavity on the left is pneumatiz ed (blue arrow).   
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Ȯ ɐɌəəɚɘ ɖɗɔəɔɣɑɝɖɚɘ ɝɗɟɣɌɑ ɛɜɔɘɑ-

əɑəɔɑ ȸȼȾ (Ɏ ɜɑɒɔɘɑ non-EPI DWI) ɛɚɓɎɚɗɔɗɚ 

ɟɝɞɌəɚɎɔɞɨ ɞɚɣəɧɕ ɐɔɌɏəɚɓ ɔ ɛɜɔəɫɞɨ ɛɜɌ-

Ɏɔɗɨəɚɑ ɜɑɤɑəɔɑ ɚɞəɚɝɔɞɑɗɨəɚ ɗɑɣɑɍəɚɕ ɞɌɖ-

ɞɔɖɔ.  ȻɜɚɎɑɐɑəɔɑ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɏɚ ɘɚ-

əɔɞɚɜɔəɏɌ ɘɑɞɚɐɚɘ ȸȼȾ (ɎɖɗɪɣɌɫ ɜɑɒɔɘ 

non -EPI DWI) ɔ ȶȾ ɟ ɛɌɢɔɑəɞɌ ɝ ɛɜɔɚɍɜɑɞɑə-

əɚɕ ɐɎɟɡɝɞɚɜɚəəɑɕ ɡɚɗɑɝɞɑɌɞɚɘɚɕ ɝ ɛɜɔɓəɌ-

ɖɌɘɔ ɐɎɟɡɝɞɚɜɚəəɑɏɚ ɚɞɔɞɌ ɝɜɑɐəɑɏɚ ɟɡɌ 

ɛɚɓɎɚɗɔɗɚ ɜɌɝɤɔɜɔɞɨ ɐɔɌɏəɚɓ ɔ ɚɛɜɑɐɑɗɔɞɨ 

ɐɌɗɨəɑɕɤɟɪ ɞɌɖɞɔɖɟ.  Ȯ ɐɌəəɚɘ əɌɍɗɪɐɑəɔɔ 

əɌɔɍɚɗɑɑ ɔəɠɚɜɘɌɞɔɎəɧɘ ɫɎɗɫɗɚɝɨ ɐɔɠɠɟɓ-

əɚ-ɎɓɎɑɤɑəəɚɑ ȸȼȾ (DW-MRI), ɚɍɥɌɫ ɣɟɎ-

ɝɞɎɔɞɑɗɨəɚɝɞɨ ɔ ɝɛɑɢɔɠɔɣəɚɝɞɨ ɖɚɞɚɜɚɏɚ 

ɚɢɑəɔɎɌɑɞɝɫ Ɏ 94%. Ȼɜɔ ɩɞɚɘ, ɐɗɫ DW-MRI 

ɔɝɛɚɗɨɓɟɪɞɝɫ ɐɎɑ ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɔ: ɐɔɠ-

ɠɟɓəɚ-ɎɓɎɑɤɑəəɌɫ ɩɡɚ-ɛɗɌəɌɜəɌɫ (EPI) ɔ 

ɐɔɠɠɟɓəɚ-ɎɓɎɑɤɑəəɌɫ əɑ ɩɡɚ-ɛɗɌəɌɜəɌɫ 

(non -EPI DWI). ȭɗɌɏɚɐɌɜɫ non-EPI DWI ɟɐɌ-

ɗɚɝɨ əɑ ɞɚɗɨɖɚ ɣɑɞɖɚ ɛɚɐɞɎɑɜɐɔɞɨ əɌɗɔɣɔɑ 

ɛɜɌɎɚɝɞɚɜɚəəɑɕ ɡɚɗɑɝɞɑɌɞɚɘɧ, əɚ ɔ ɎɧɫɎɔɞɨ 

ɡɚɗɑɝɞɑɌɞɚɘɟ ɝɗɑɎɌ. ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ȸȼȾ Ɏ 

ɜɑɒɔɘɑ non-EPI DWI ɛɚɖɌɓɌɗ Ɏɧɝɚɖɟɪ ɐɔɌ-

ɏəɚɝɞɔɣɑɝɖɟɪ ɞɚɣəɚɝɞɨ Ɏ ɎɧɫɎɗɑəɔɔ ɡɚɗɑɝɞɑ-

ɞɚɘɧ Ɏ ɛɑɜɎɔɣəɚɘ ɔ ɛɚɝɞɚɛɑɜɌɢɔɚəəɚɘ ɖɚə-

ɞɜɚɗɑ. 

Ȯ ɛɜɑɐɝɞɌɎɗɑəəɚɘ ɖɗɔəɔɣɑɝɖɚɘ əɌɍɗɪ-

ɐɑəɔɔ ɛɜɔ ɛɜɚɎɑɐɑəɔɔ ȸȼȾ ȸȸȿ Ɏ ɜɑɒɔɘɑ 

non -EPI DWI ɟ ɛɌɢɔɑəɞɌ ɍɧɗɔ ɎɧɫɎɗɑəɧ ɡɌ-

ɜɌɖɞɑɜəɧɑ ɐɗɫ ɡɚɗɑɝɞɑɌɞɚɘɧ ȸȼ-ɛɜɔɓəɌɖɔ: 

ɝɔɏəɌɗ Ɏɧɝɚɖɚɕ ɔəɞɑəɝɔɎəɚɝɞɔ Ɏ ɜɑɒɔɘɑ 

non -EPI DWI.  

ȳɌɖɗɪɣɑəɔɑ. 

ȸȼȾ Ɏ ɜɑɒɔɘɑ non-EPI DWI, ɖɌɖ ɔ ȶȾ, 

ɛɜɔ ɔɝɝɗɑɐɚɎɌəɔɔ ɘɚɝɞɚ-ɘɚɓɒɑɣɖɚɎɚɏɚ ɟɏɗɌ 

(ȸȸȿ) ɟ ɛɌɢɔɑəɞɚɎ ɝ ɡɚɗɑɝɞɑɌɞɚɘɚɕ, ɛɚɓɎɚɗɫ-

ɑɞ ɛɚɗɟɣɔɞɨ ɛɚɗəɟɪ ɐɔɌɏəɚɝɞɔɣɑɝɖɟɪ ɔə-

ɠɚɜɘɌɢɔɪ ɚ ɗɚɖɌɗɔɓɌɢɔɔ ɔ ɜɌɝɛɜɚɝɞɜɌəɬə-

əɚɝɞɔ ɛɚɜɌɒɑəɔɫ, ɣɞɚ ɚɛɜɑɐɑɗɫɑɞ ɐɌɗɨəɑɕ-

ɤɟɪ ɞɌɖɞɔɖɟ Ɏɑɐɑəɔɫ ɛɌɢɔɑəɞɌ.  

ȴɝɞɚɣəɔɖ ɠɔəɌəɝɔɜɚɎɌəɔɫ ɔ ɖɚə-

ɠɗɔɖɞ ɔəɞɑɜɑɝɚɎ. 

ȼɌɍɚɞɌ ɛɜɑɐɝɞɌɎɗɑəɌ Ɏ ɜɌɘɖɌɡ ɜɑɌɗɔɓɌ-

ɢɔɔ ȯɜɌəɞɌ ȻɜɑɓɔɐɑəɞɌ ȼɀ ɛɚ ɛɚɐɐɑɜɒɖɑ 

Ȯɑɐɟɥɑɕ əɌɟɣəɚɕ ɤɖɚɗɧ ȹɄ-599.2022.3 

çȹɑɔəɎɌɓɔɎəɧɑ ɠɟəɖɢɔɚəɌɗɨəɧɑ ɞɑɡəɚɗɚɏɔɔ 

ɗɟɣɑɎɚɕ ɘɑɐɔɢɔəɧ Ɏ ɝɖɜɔəɔəɏɑ, ɜɌəəɑɕ ɐɔɌ-

ɏəɚɝɞɔɖɑ, ɘɚəɔɞɚɜɔəɏɑ ɗɑɣɑəɔɫ ɔ ɖɚəɞɜɚɗɑ 

ɜɑɌɍɔɗɔɞɌɢɔɔ ɝɚɢɔɌɗɨəɚ ɓəɌɣɔɘɧɡ ɓɌɍɚɗɑ-

ɎɌəɔɕè (ȼɟɖɚɎɚɐɔɞɑɗɨ ȹ.Ƚ. ȽɑɜɚɎɌ). 
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ɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. ȻɜɚɌəɌɗɔɓɔɜɚɎɌɞɨ ɓəɌɣɑəɔɑ ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɚɕ ɎɔɓɟɌɗɔɓɌɢɔɔ 

ɐɗɫ ɎɧɫɎɗɑəɔɫ ɔ ɘɚəɔɞɚɜɔəɏɌ Ɍɟɞɚɔɘɟəəɚɏɚ ɏɔɛɚɠɔɓɔɞɌ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. ȻɜɑɐɝɞɌɎɗɑəɚ ɖɗɔəɔɣɑɝɖɚɑ əɌɍɗɪɐɑəɔɑ ɛɌɢɔɑəɞɖɔ ɝ Ɍɟɞɚɔɘ-

ɘɟəəɧɘ ɏɔɛɚɠɔɓɔɞɚɘ. ȻɜɚɎɑɐɑə ɝɜɌɎəɔɞɑɗɨəɧɕ ɌəɌɗɔɓ ɝɑɜɔɔ ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɧɡ 

ɔɝɝɗɑɐɚɎɌəɔɕ ɛɜɔ ɐɔəɌɘɔɣɑɝɖɚɘ əɌɍɗɪɐɑəɔɔ. 

ȼɑɓɟɗɨɞɌɞɧ. ȻɑɜɎɔɣəɚɑ ȸȼ-ɔɝɝɗɑɐɚɎɌəɔɑ ɎɧɫɎɔɗɚ: əɑɎɧɜɌɒɑəəɚɑ ɛɚɎɧɤɑəɔɑ ȸȼ-

ɝɔɏəɌɗɌ əɌ Ⱦ2-ɎɓɎɑɤɑəəɧɡ ɔɓɚɍɜɌɒɑəɔɫɡ ɚɞ ɎɑɥɑɝɞɎɌ ɏɔɛɚɠɔɓɌ, əɑɚɐəɚɜɚɐəɚɑ ɑɏɚ ɖɚəɞɜɌɝɞɔ-

ɜɚɎɌəɔɑ Ɏ ɢɑəɞɜɌɗɨəɧɡ ɚɞɐɑɗɌɡ Ɏ əɌɣɌɗɑ ɓɌɍɚɗɑɎɌəɔɫ, ɝ ɛɚɝɗɑɐɟɪɥɔɘ ɟɡɟɐɤɑəɔɑɘ ȸȼ-ɖɌɜɞɔəɧ 

ð əɌɜɌɝɞɌəɔɑ əɑɚɐəɚɜɚɐəɚɝɞɔ ɝɞɜɟɖɞɟɜɧ ɏɔɛɚɠɔɓɌ, ɟɎɑɗɔɣɑəɔɑ ɑɏɚ ɜɌɓɘɑɜɚɎ, ɛɜɔɓəɌɖɔ ɎɚɎɗɑ-

ɣɑəɔɫ ɡɔɌɓɘɧ ɔ ɗɑɎɚɏɚ ɓɜɔɞɑɗɨəɚɏɚ əɑɜɎɌ. ȹɌ ɠɚəɑ ɝɛɑɢɔɠɔɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ ɚɞɘɑɣɑəɌ ɔəɎɚɗɪ-

ɢɔɫ ɗɟɣɑɎɚɕ ɝɔɘɛɞɚɘɌɞɔɖɔ. 

Ⱥɍɝɟɒɐɑəɔɑ. Ȭɟɞɚɔɘɟəəɧɕ ɏɔɛɚɠɔɓɔɞ ɫɎɗɫɑɞɝɫ ɖɜɌɕəɑ ɜɑɐɖɔɘ ɓɌɍɚɗɑɎɌəɔɑɘ ɝ ɛɚɗɔ-

ɘɚɜɠəɚɕ ɔ əɑɝɛɑɢɔɠɔɣɑɝɖɚɕ ɖɗɔəɔɣɑɝɖɚɕ ɔ ɗɟɣɑɎɚɕ ɖɌɜɞɔəɚɕ. ȴɓɘɑəɑəɔɫ əɌ ȸȼȾ ɏɔɛɚɠɔɓɌ 

ɘɚɏɟɞ ɍɧɞɨ əɑɓəɌɣɔɞɑɗɨəɧɘɔ Ɏ əɌɣɌɗɑ ɓɌɍɚɗɑɎɌəɔɫ, ɝ ɛɚɝɗɑɐɟɪɥɔɘ əɌɜɌɝɞɌəɔɑɘ ɔɓɘɑəɑəɔɕ 

ȸȼ-ɖɌɜɞɔəɧ. Ⱥɝɚɍɑəəɚɝɞɨ ɛɜɑɐɝɞɌɎɗɑəəɚɏɚ ɖɗɔəɔɣɑɝɖɚɏɚ əɌɍɗɪɐɑəɔɫ ɓɌɖɗɪɣɌɑɞɝɫ Ɏ ɩɎɚɗɪɢɔɔ 

ɗɟɣɑɎɚɕ ɝɔɘɛɞɚɘɌɞɔɖɔ ɚɞ əɌɣɌɗɌ ɟɝɞɌəɚɎɗɑəɔɫ ɐɔɌɏəɚɓɌ çȬɟɞɚɔɘɟəəɧɕ ɏɔɛɚɠɔɓɔɞè əɌ ɠɚəɑ 

ɛɜɚɎɚɐɔɘɚɏɚ ɗɑɣɑəɔɫ. 

ȳɌɖɗɪɣɑəɔɑ. ȸȼȾ ɔɘɑɑɞ ɜɑɤɌɪɥɑɑ ɓəɌɣɑəɔɑ ɛɜɔ ɜɌɝɛɚɓəɌɎɌəɔɔ ɔɓɘɑəɑəɔɕ, ɡɌɜɌɖɞɑɜ-

əɧɡ ɐɗɫ ɛɌɞɚɗɚɏɔɔ ɏɔɛɚɠɔɓɌ. Ȯ ɐɌəəɚɘ ɖɗɔəɔɣɑɝɖɚɘ əɌɍɗɪɐɑəɔɔ ɛɑɜɎɧɘ ɝɔɘɛɞɚɘɚɘ ɫɎɗɫɗɌɝɨ 

əɑɚɐəɚɜɚɐəɚɝɞɨ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ ɏɔɛɚɠɔɓɌ, ɖɚɞɚɜɌɫ, Ɏ ɝɚɣɑɞɌəɔɔ ɝɚ ɝəɔɒɑəɔɑɘ ɟɜɚɎəɫ ɏɚɜ-

ɘɚəɚɎ, ɛɚɓɎɚɗɔɗɌ ɓɌɛɚɐɚɓɜɔɞɨ ɏɔɛɚɠɔɓɔɞ. 
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AUTOIMMUNE HYPOPHISITIS: THE ROLE OF MAGNETIC RESONANCE IMAGING IN THE 

DIAGNOSIS AND MONITORING OF THE DISEASE 

 

Surovcev E.N. 1,2, Kapishnikov A.V. 1, Pyshkina Yu.S.1, Palamarja S.A. 1 

 
1 - Samara State Medical University. Samara, Russia.  

2 - Berezin Sergey Medical Institute. Tolyatti, Russia.  

 

urpose.  To analy ze the value of magnetic resonance imaging (MRI) for the detection and 

monitoring of autoimmune hypophysitis.  

Materials and methods.  Clinical observation of a patient with autoimmune hypophysitis is 

presented. Conducted a comparative analysis of a series o f magnetic resonance studies dur-

ing dynamic observation.  

Results.  The primary MRI study revealed: an unexpressed increase in the MR signal on T2 - 

weighted images from the substance of the pituitary gland, its heterogeneous contrasting in the cen-

tral sectio ns at the onset of the disease, followed by deterioration of the MRI picture ð an increase in 

the heterogeneity of the structure of the pituitary gland, an increase in its size, signs of involvement 

of the chiasm and left optic nerve. Against the backgroun d of specific treatment, involution of radio-

logical symptoms was noted.  

Discussion.  Autoimmune hypophysitis is an extremely rare disease with a polymorphic and 

nonspecific clinical and radiological picture. Changes on MRI of the pituitary gland can be dete cted 

at the onset of the disease, followed by identification of the MRI picture. The peculiarity of the pre-

sented clinical observation in the development of radiological symptoms from the onset of the disease 

"Autoimmune hypophysitis" against the backgroun d of ongoing treatment.  

Conclusion.  MRI is crucial in recognizing changes characteristic of pituitary pathology. In this 

clinical observation, the first symptom was heterogeneity of pituitary enhancement, which in combi-

nation with a decrease in hormone lev els, made it possible to suspect hypophysitis.  

 

Keywords: autoimmune hypophysitis, magnetic resonance imaging, chiasmal -sellar region, pi-

tuitary gland.  

 

Corresponding author: Pyshkina Yu.S., e -mail: yu.pyshkina@yandex.ru.  

 

For citation: Surovcev E.N., Kap ishnikov A.V., Pyshkina Yu.S., Palamarja S.A . Autoimmune hy-

pophisitis: the role of magnetic resonance imaging in the diagnosis and monitoring of the disease . REJR 

202 3; 13(1):118 -125 . DOI: 10.21569/2222 -7415 -202 3-13-1-118 -125 . 

 

Received : 31.10.22  Accepted :  19.01.23 

 

 

 

 

 

Ɍɔɍɚɗɑɑ ɜɌɝɛɜɚɝɞɜɌəɑəəɧɘɔ (75-

80%) ɛɌɞɚɗɚɏɔɫɘɔ ɡɔɌɓɘɌɗɨəɚ-

ɝɑɗɗɫɜəɚɕ ɚɍɗɌɝɞɔ, ɝɚɝɞɌɎɗɫɪɥɔ-

ɘɔ çɍɚɗɨɤɟɪ ɛɫɞɑɜɖɟè, ɫɎɗɫɪɞɝɫ: 

Ɍɐɑəɚɘɧ, ɘɑəɔəɏɔɚɘɧ, ɌəɑɎɜɔɓɘɧ, 

ɖɜɌəɔɚɠɌɜɔəɏɔɚɘɧ ɔ Ɍɝɞɜɚɢɔɞɚɘɧ [1]. ȰɔɌ-

ɏəɚɝɞɔɖɌ ɜɑɐɖɔɡ ɛɌɞɚɗɚɏɔɕ ɡɔɌɓɘɌɗɨəɚ-

ɝɑɗɗɫɜəɚɕ ɚɍɗɌɝɞɔ ɓɌɞɜɟɐəɑəɌ. Ⱥɐəɚɕ ɔɓ əɔɡ 

ɫɎɗɫɑɞɝɫ Ɍɟɞɚɔɘɘɟəəɧɕ ɏɔɛɚɠɔɓɔɞ (Ȭȯ) ð 

ɜɑɐɖɚɑ ɎɚɝɛɌɗɔɞɑɗɨəɚɑ ɓɌɍɚɗɑɎɌəɔɑ, ɛɚɜɌ-

ɒɌɪɥɑɑ ɏɔɛɚɠɔɓ ɔ ɑɏɚ Ɏɚɜɚəɖɟ Ɏ ɜɑɓɟɗɨɞɌɞɑ 

Ɍɟɞɚɔɘɘɟəəɚɏɚ ɛɜɚɢɑɝɝɌ, ɡɌɜɌɖɞɑɜɔɓɟɪɥɑɑ-

ɝɫ əɌɜɟɤɑəɔɑɘ ɑɏɚ ɠɟəɖɢɔɔ ɔ ɜɌɓɎɔɞɔɑɘ 

ɩəɐɚɖɜɔəɚɛɌɞɔɔ [2, 3]. ȱɒɑɏɚɐəɌɫ ɓɌɍɚɗɑɎɌ-

ɑɘɚɝɞɨ ɏɔɛɚɠɔɓɔɞɚɘ ɚɢɑəɔɎɌɑɞɝɫ Ɏ ɚɐɔə 

ɝɗɟɣɌɕ əɌ 9 ɘɔɗɗɔɚəɚɎ əɌɝɑɗɑəɔɫ [4]. çȳɚɗɚ-

ɞɧɘ ɝɞɌəɐɌɜɞɚɘè ɐɔɌɏəɚɝɞɔɖɔ ɏɔɛɚɠɔɓɔɞɌ 

ɫɎɗɫɑɞɝɫ ɍɔɚɛɝɔɫ ɏɔɛɚɠɔɓɌ ɝ ɛɚɝɗɑɐɟɪɥɔɘ 

ɏɔɝɞɚɗɚɏɔɣɑɝɖɔɘ ɔɝɝɗɑɐɚɎɌəɔɑɘ ɛɟəɖɞɌɞɌ, 

əɚ, ɞɌɖ ɖɌɖ ɩɞɚɞ ɘɑɞɚɐ ɐɔɌɏəɚɝɞɔɖɔ ɔəɎɌɓɔ-

Ɏɑə, ɑɏɚ ɛɜɔɘɑəɑəɔɑ ɚɏɜɌəɔɣɑəɚ [3]. ȸɌɏəɔɞ-

əɚ-ɜɑɓɚəɌəɝəɌɫ ɞɚɘɚɏɜɌɠɔɫ (ȸȼȾ) ð ɘɑɞɚɐ 

ɎɧɍɚɜɌ ɛɜɔ ɛɚɐɚɓɜɑəɔɔ əɌ ɏɔɛɚɠɔɓɔɞ [5, 6]. 

ȽɔɘɛɞɚɘɌɞɔɣɑɝɖɔɑ ɛɜɚɫɎɗɑəɔɫ Ȭȯ əɑ-

ɝɛɑɢɔɠɔɣəɧ. Ȱɗɫ ɖɗɔəɔɣɑɝɖɚɕ ɖɌɜɞɔəɧ ɏɔ-

ɛɚɠɔɓɔɞɌ, Ɏəɑ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɩɞɔɚɗɚɏɔɔ, 

ɡɌɜɌɖɞɑɜəɧ ɐɚɝɞɌɞɚɣəɚ əɑɝɛɑɢɔɠɔɣɑɝɖɔɑ 

ɒɌɗɚɍɧ əɌ ɏɚɗɚɎəɟɪ ɍɚɗɨ ɔ əɌɜɟɤɑəɔɑ ɓɜɑ-

əɔɫ [5, 7]. 

ȰɔɌɏəɚɝɞɔɖɌ Ȭȯ ɘɚɒɑɞ ɍɧɞɨ ɓɌɞɜɟɐəɑəɌ  

P 

ȹ 
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[3], ɛɚɝɖɚɗɨɖɟ ɛɚɜɌɒɑəɔɑ ɏɔɛɚɠɔɓɌ, ɎɖɗɪɣɌɫ 

ɜɌɝɛɜɚɝɞɜɌəɑəəɧɑ Ɍɐɑəɚɘɧ ɏɔɛɚɠɔɓɌ ɔ ɜɑɐ-

ɖɔɑ ɘɑɞɌɝɞɌɓɧ Ɏ ɏɔɛɚɠɔɓ, ɖɗɔəɔɣɑɝɖɔ ɛɜɚ-

ɫɎɗɫɪɞɝɫ ɝɡɚɐəɧɘɔ ɡɌɜɌɖɞɑɜɔɝɞɔɖɌɘɔ. ȼɑɐ-

ɖɚɝɞɨ ɔ əɑɝɛɑɢɔɠɔɣəɚɝɞɨ ɖɗɔəɔɣɑɝɖɚɕ ɖɌɜ-

ɞɔəɧ ɓɌɍɚɗɑɎɌəɔɫ ɛɜɔɎɚɐɔɞ ɖ ɝɗɚɒəɚɝɞɫɘ Ɏ 

ɔəɞɑɜɛɜɑɞɌɢɔɔ ɐɌəəɧɡ ɔɝɝɗɑɐɚɎɌəɔɫ. 

ɂɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. 

ȻɜɚɌəɌɗɔɓɔɜɚɎɌɞɨ ɓəɌɣɑəɔɑ ɘɌɏəɔɞəɚ-

ɜɑɓɚəɌəɝəɚɕ ɎɔɓɟɌɗɔɓɌɢɔɔ ɐɗɫ ɎɧɫɎɗɑəɔɫ ɔ 

ɘɚəɔɞɚɜɔəɏɌ Ɍɟɞɚɔɘɟəəɚɏɚ ɏɔɛɚɠɔɓɔɞɌ. 

ȶɗɔəɔɣɑɝɖɚɑ əɌɍɗɪɐɑəɔɑ. 

ȻɌɢɔɑəɞɖɌ ȸ. (37 ɗɑɞ), ɝ ɜɌəɑɑ ɎɧɫɎ-

ɗɑəəɚɕ ɏɔɛɑɜɛɜɚɗɌɖɞɔəɑɘɔɑɕ (ɓəɌɣɑəɔɑ ɛɜɚ-

ɗɌɖɞɔəɌ Ɏ ɌəɌɗɔɓɌɡ ɚɞ ɐɑɖɌɍɜɫ 2019 ɏ. ð 2144 

ɘȱɐ/ɘɗ, ɛɜɔ əɚɜɘɑ 109-557 ɘȱɐ/ɘɗ) Ɏ ɘɌɑ 

2020 ɏɚɐɌ ɚɍɜɌɞɔɗɌɝɨ Ɏ ɚɞɐɑɗɑəɔɑ ȸȼȾ ɐɗɫ 

ɛɜɚɡɚɒɐɑəɔɫ ɔɝɝɗɑɐɚɎɌəɔɫ ɛɚ əɌɛɜɌɎɗɑəɔɪ 

ɗɑɣɌɥɑɏɚ ɎɜɌɣɌ. ȲɌɗɚɍ əɑ ɛɜɑɐɦɫɎɗɫɗɌ. ȷɑ-

ɣɑəɔɑ əɌ ɐɌəəɚɘ ɩɞɌɛɑ ɍɧɗɚ ɝɔɘɛɞɚɘɌɞɔɣɑ-

ɝɖɔɘ ɔ ɝɚɝɞɚɫɗɚ ɞɚɗɨɖɚ Ɏ ɛɜɔɑɘɑ ɌɏɚəɔɝɞɌ 

ɐɚɠɌɘɔəɚɎɧɡ ɜɑɢɑɛɞɚɜɚɎ ð ɖɌɍɑɜɏɚɗɔəɌ Ɏ 

ɐɚɓɑ 0,25 ɘɏ 2 ɜɌɓɌ Ɏ əɑɐɑɗɪ ɝ ɢɑɗɨɪ ɛɚɐɌɎ-

ɗɑəɔɫ ɝɑɖɜɑɢɔɔ ɛɜɚɗɌɖɞɔəɌ. ȻɌɢɔɑəɞɖɑ ɍɧɗɌ 

ɎɧɛɚɗəɑəɌ ȸȼȾ ɏɔɛɚɠɔɓɌ ɝ ɎəɟɞɜɔɎɑəəɧɘ 

ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ, ɎɖɗɪɣɌɎɤɌɫ Ⱦ2-

ɎɓɎɑɤɑəəɧɑ ɔɓɚɍɜɌɒɑəɔɫ (Ȯȴ) Ɏ ɖɚɜɚəɌɗɨ-

əɚɕ ɛɗɚɝɖɚɝɞɔ ɔ Ⱦ1-Ȯȴ Ɏ ɝɌɏɔɞɞɌɗɨəɚɕ ɔ ɖɚ-

ɜɚəɌɗɨəɚɕ ɛɗɚɝɖɚɝɞɫɡ ɖɌɖ ɐɚ, ɞɌɖ ɔ ɛɚɝɗɑ 

ɎəɟɞɜɔɎɑəəɚɏɚ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ. ȹɌ ȸȼ-

ɔɝɝɗɑɐɚɎɌəɔɔ (ɜɔɝ. 1) ɏɔɛɚɠɔɓ əɑ ɟɎɑɗɔɣɑə 

(ɝɌɏɔɞɞɌɗɨəɧɕ ɜɌɓɘɑɜ ɝɚɝɞɌɎɔɗ 1,3 ɝɘ, Ɏɑɜ-

ɞɔɖɌɗɨəɧɕ ð 1,0 ɝɘ, ɠɜɚəɞɌɗɨəɧɕ ð 2,0 ɝɘ), 

ɝɞɜɟɖɞɟɜɌ ɑɏɚ əɑɝɖɚɗɨɖɚ əɑɚɐəɚɜɚɐəɌɫ, ɖɚə-

ɞɟɜɧ ɟɣɌɝɞɖɌɘɔ əɑɣɑɞɖɔɑ, ɎɚɜɚəɖɌ ɏɔɛɚɠɔɓɌ 

əɑɓəɌɣɔɞɑɗɨəɚ ɚɞɖɗɚəɑəɌ ɎɗɑɎɚ. Ȼɚɝɗɑ ɎɎɑ-

ɐɑəɔɫ ɖɚəɞɜɌɝɞəɚɏɚ ɎɑɥɑɝɞɎɌ ɚɛɜɑɐɑɗɫɑɞɝɫ 

əɑɎɧɜɌɒɑəəɚɑ, əɑɜɌɎəɚɘɑɜəɚɑ ɛɚɎɧɤɑəɔɑ 

ȸȼ-ɝɔɏəɌɗɌ ɚɞ ɎɑɥɑɝɞɎɌ ɏɔɛɚɠɔɓɌ Ɏ ɢɑə-

ɞɜɌɗɨəɧɡ ɚɞɐɑɗɌɡ. ȳɌɖɗɪɣɑəɔɑ ɛɚ ɜɑɓɟɗɨɞɌ-

ɞɌɘ ɔɝɝɗɑɐɚɎɌəɔɫ: əɌ ɚɝəɚɎɌəɔɔ ȸȼ-

ɖɌɜɞɔəɧ ɟɍɑɐɔɞɑɗɨəɧɡ ɐɌəəɧɡ ɓɌ ɚɍɦɬɘəɚɑ 

ɚɍɜɌɓɚɎɌəɔɑ ɏɔɛɚɠɔɓɌ əɑ ɛɚɗɟɣɑəɚ. Ȱɔɠɠɟɓ-

əɌɫ əɑɚɐəɚɜɚɐəɚɝɞɨ ɏɔɛɚɠɔɓɌ, əɑɗɨɓɫ ɔɝ-

ɖɗɪɣɔɞɨ ɏɔɛɚɠɔɓɔɞ. 

 Ȱɗɫ ɟɞɚɣəɑəɔɫ ɐɔɌɏəɚɓɌ ɍɧɗɚ ɜɑɖɚ-

ɘɑəɐɚɎɌəɚ Ɏɧɛɚɗəɑəɔɑ ɖɚəɞɜɚɗɨəɚɏɚ ȸȼ-

ɔɝɝɗɑɐɚɎɌəɔɫ ɣɑɜɑɓ 1 ð 3 ɘɑɝɫɢɌ. 

Ȯ ɝɑəɞɫɍɜɑ 2021 ɏ. ɍɧɗɌ ɎɧɛɚɗəɑəɌ 

ɖɚəɞɜɚɗɨəɌɫ ȸȼȾ, əɌ ɖɚɞɚɜɚɕ ɚɞɘɑɣɌɗɚɝɨ 

ɟɎɑɗɔɣɑəɔɑ ɜɌɓɘɑɜɚɎ ɏɔɛɚɠɔɓɌ ɔ əɌɜɌɝɞɌəɔɑ 

əɑɚɐəɚɜɚɐəɚɝɞɔ ɑɏɚ ɝɞɜɟɖɞɟɜɧ (ɜɔɝ. 2). ȶ 

ɎɜɌɣɟ-ɩəɐɚɖɜɔəɚɗɚɏɟ ɛɌɢɔɑəɞɖɌ ɛɚɝɗɑ ɔɝɝɗɑ-

ɐɚɎɌəɔɫ  əɑ  ɚɍɜɌɥɌɗɌɝɨ,  ɞɌɖ  ɖɌɖ  Ɏ  əɚɫɍɜɑ  

 

ȼɔɝ. 1 Ɍ (Fig. 1 Ɍ) 

 

ȼɔɝ. 1 ɍ (Fig. 1 b) 

 

ȼɔɝ. 1 Ɏ (Fig. 1 ɝ) 

ȼɔɝ. 1.   ȸȼȾ ɏɔɛɚɠɔɓɌ ɚɞ 02.05.2020 ɏ.: Ɍ ð ɝɌɏɔɞɞɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ, T1-Ȯȴ; ɍ ðɖɚɜɚəɌɗɨəɌɫ 

ɛɗɚɝɖɚɝɞɨ, T2-Ȯȴ; Ɏ ð ɝɌɏɔɞɞɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ, T1-Ȯȴ ɛɚɝɗɑ ɎəɟɞɜɔɎɑəəɚɏɚ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ. 

Ⱥɛɜɑɐɑɗɫɑɞɝɫ əɑɎɧɜɌɒɑəəɚɑ ɛɚɎɧɤɑəɔɑ ȸȼ-ɝɔɏəɌɗɌ əɌ Ⱦ2-Ȯȴ ɚɞ ɎɑɥɑɝɞɎɌ ɏɔɛɚɠɔɓɌ ɔ əɑɚɐəɚɜɚɐəɚɑ 

ɑɏɚ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑ Ɏ ɢɑəɞɜɌɗɨəɧɡ ɚɞɐɑɗɌɡ (* ð Ɏ), ɣɞɚ ɘɚɒɑɞ ɍɧɞɨ ɜɌəəɔɘɔ ɛɜɚɫɎɗɑəɔɫɘɔ ɏɔɛɚɠɔɓɔ-

ɞɌ. ȼɌɓɘɑɜɧ ɏɔɛɚɠɔɓɌ əɑ ɟɎɑɗɔɣɑəɧ.  

Fig. 1.   MRI of the pituitary gland from May 2, 2020: Ɍ ð sagittal image, T1 -WI; b ð coronal image, T2 -

WI; c ð sagittal image, T1 -WI after intravenous contrast.  

An unexpressed increase i n the MR signal on T2 -WI from the substance of the pituitary gland and its hetero-

geneous contrasting in the central sections (* ð ɝ), which may be early manifestations of hypophysitis is de-

termined. The size of the pituitary gland is not increased.  
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2021 ɏ. ɓɌɍɚɗɑɗɌ Ɏɔɜɟɝəɚɕ ɛəɑɎɘɚəɔɑɕ, Ɏɧ-

ɓɎɌəəɚɕ SARS-CoV-2, ɔ əɌɡɚɐɔɗɌɝɨ əɌ ɝɞɌɢɔ-

ɚəɌɜəɚɘ ɗɑɣɑəɔɔ. 

Ƀɑɜɑɓ ɘɑɝɫɢ ɛɚɝɗɑ Ɏɧɛɔɝɖɔ ɔɓ ɝɞɌɢɔɚ-

əɌɜɌ (ɫəɎɌɜɨ 2022 ɏ.) ɛɌɢɔɑəɞɖɌ ɝ ɒɌɗɚɍɌɘɔ 

əɌ ɞɚɤəɚɞɟ, ɎɧɜɌɒɑəəɟɪ ɚɍɥɟɪ ɝɗɌɍɚɝɞɨ, 

ɏɚɗɚɎɚɖɜɟɒɑəɔɑ, ɝəɔɒɑəɔɑ ɌɜɞɑɜɔɌɗɨəɚɏɚ 

ɐɌɎɗɑəɔɫ ɚɍɜɌɞɔɗɌɝɨ ɖ ɎɜɌɣɟ-ɩəɐɚɖɜɔəɚɗɚɏɟ. 

ȹɌ ɛɜɔɑɘɑ ɒɑəɥɔəɌ ɍɧɗɌ ɩɘɚɢɔɚəɌɗɨəɚ ɗɌ-

ɍɔɗɨəɌ, ɛɗɌɖɝɔɎɌ. ȻɌɢɔɑəɞɖɑ ɍɧɗɚ əɌɓəɌɣɑəɚ 

ɔɝɝɗɑɐɚɎɌəɔɑ ɟɜɚɎəɫ ɏɚɜɘɚəɚɎ ɖɜɚɎɔ. Ȼɚ ɑɏɚ 

ɜɑɓɟɗɨɞɌɞɌɘ ɚɛɜɑɐɑɗɫɗɔɝɨ: ɏɔɛɚɛɜɚɗɌɖɞɔəɑ-

ɘɔɫ, ɛɜɔɓəɌɖɔ ɏɔɛɚɞɔɜɑɚɓɌ ɔ əɌɐɛɚɣɑɣəɔɖɚ-

Ɏɚɕ əɑɐɚɝɞɌɞɚɣəɚɝɞɔ. ȿɣɔɞɧɎɌɫ ɔɓɘɑəɑəɔɑ 

ɏɚɜɘɚəɌɗɨəɚɏɚ ɝɞɌɞɟɝɌ ɔ ɟɡɟɐɤɑəɔɑ ɝɚɝɞɚɫ-

əɔɫ ɛɌɢɔɑəɞɖɔ, ɍɧɗɚ ɜɑɖɚɘɑəɐɚɎɌəɚ Ɏɧɛɚɗ-

əɑəɔɑ ȸȼȾ ɏɔɛɚɠɔɓɌ ɝ ɎəɟɞɜɔɎɑəəɧɘ ɖɚə-

ɞɜɌɝɞɔɜɚɎɌəɔɑɘ (ɜɔɝ. 3). ȹɌ ȸȼ-

ɔɝɝɗɑɐɚɎɌəɔɔ ɜɌɓɘɑɜɧ ɏɔɛɚɠɔɓɌ ɔ ɑɏɚ 

ɝɞɜɟɖɞɟɜɌ ɍɑɓ ɎɧɜɌɒɑəəɚɕ ɐɔəɌɘɔɖɔ, əɚ ɚɞ-

ɘɑɣɌɗɚɝɨ ɟɞɚɗɥɑəɔɑ ɡɔɌɓɘɧ ɔ əɑɚɐəɚɜɚɐ-

əɚɝɞɨ ɑɑ ɝɞɜɟɖɞɟɜɧ. ȺɞɝɟɞɝɞɎɔɑ əɌɜɌɝɞɌəɔɫ 

ȸȼ-ɛɜɚɫɎɗɑəɔɕ Ɏ ɐɌəəɚɘ ɛɑɜɔɚɐɑ ɘɚɒəɚ 

ɚɍɦɫɝəɔɞɨ ɛɜɔɑɘɚɘ ɛɌɢɔɑəɞɖɚɕ ɏɗɪɖɚɖɚɜɞɔ-

ɖɚɝɞɑɜɚɔɐɚɎ Ɏ ɜɌɘɖɌɡ ɗɑɣɑəɔɫ COVID -19.  

ȿɣɔɞɧɎɌɫ ɔɓɘɑəɑəɔɫ ɏɚɜɘɚəɌɗɨəɚɏɚ ɝɚ-

ɝɞɚɫəɔɫ ɛɌɢɔɑəɞɖɔ, ɑɕ ɍɧɗ əɌɓəɌɣɑə L-

ɞɔɜɚɖɝɔə Ɏ ɐɚɓɑ 25 ɘɖɏ Ɏ ɝɟɞɖɔ (ɐɗɫ ɖɚɜɜɑɖ-

ɢɔɔ ɏɔɛɚɠɟəɖɢɔɔ ɥɔɞɚɎɔɐəɚɕ ɒɑɗɑɓɧ), ɛɜɔ-

ɑɘ ɖɌɍɑɜɏɚɗɔəɌ ɛɜɚɐɚɗɒɌɗɝɫ Ɏ ɛɜɑɒəɑɕ ɐɚɓɑ. 

ȹɌ ɠɚəɑ ɐɌəəɚɏɚ ɗɑɣɑəɔɫ ɚɞɘɑɣɌɗɚɝɨ ɟɝɔɗɑ-

əɔɑ ɒɌɗɚɍ əɌ ɞɚɤəɚɞɟ, ɏɚɗɚɎɚɖɜɟɒɑəɔɑ ɔ 

ɚɍɥɟɪ ɝɗɌɍɚɝɞɨ. 

ȱɐɔəɔɣəɧɕ ɩɛɔɓɚɐ ɎɧɜɌɒɑəəɚɏɚ ɝəɔ-

ɒɑəɔɫ ɌɜɞɑɜɔɌɗɨəɚɏɚ ɐɌɎɗɑəɔɫ (ɐɚ 80 ɔ 50 

ɘɘ ɜɞ.ɝɞ.) ɍɧɗ Ɏ ɘɌɑ 2022 ɏ., ɛɜɔ ɩɞɚɘ ɛɌɢɔ-

ɑəɞɖɌ ɩɖɝɞɜɑəəɚ ɛɚɝɞɟɛɌɑɞ Ɏ ɚɞɐɑɗɑəɔɑ ɩə-

ɐɚɖɜɔəɚɗɚɏɔɔ ɝ ɐɔɌɏəɚɓɚɘ çȹɌɐɛɚɣɑɣəɔɖɚ-

ɎɌɫ əɑɐɚɝɞɌɞɚɣəɚɝɞɨè. Ȯ ɏɚɜɘɚəɌɗɨəɚɘ ɝɞɌɞɟ-

ɝɑ ɒɑəɥɔəɧ ɝɚɡɜɌəɫɗɔɝɨ ɛɜɔɓəɌɖɔ ɏɔɛɚɞɔ-

ɜɑɚɓɌ, əɌɐɛɚɣɑɣəɔɖɚɎɚɕ əɑɐɚɝɞɌɞɚɣəɚɝɞɔ, əɚ 

ɏɔɛɚɛɜɚɗɌɖɞɔəɑɘɔɫ ɝɘɑəɔɗɌɝɨ əɌ ɛɚɎɧɤɑ-

əɔɑ ɟɜɚɎəɫ ɛɜɚɗɌɖɞɔəɌ. ȸȼ-ɖɌɜɞɔəɌ ɡɌɜɌɖ-

ɞɑɜɔɓɚɎɌɗɌɝɨ ɎɧɜɌɒɑəəɧɘ ɟɎɑɗɔɣɑəɔɑɘ 

ɜɌɓɘɑɜɚɎ ɏɔɛɚɠɔɓɌ ɔ ɑɏɚ əɑɚɐəɚɜɚɐəɚɝɞɨɪ 

(ɜɔɝ. 4). 

ȶɟɜɝ ɗɑɣɑəɔɫ əɌ ɐɌəəɚɘ ɩɞɌɛɑ ɎɖɗɪɣɌɗ 

ɛɜɑɐəɔɓɚɗɚə Ɏ ɐɚɓɑ 10 ɘɏ ɟɞɜɚɘ ɔ 5 ɘɏ Ɏɑɣɑ-

ɜɚɘ ɔ ɖɌɍɑɜɏɚɗɔə ɛɚ 0,25 ɘɏ 2 ɜɌɓɌ Ɏ əɑɐɑɗɪ, 

L-ɞɔɜɚɖɝɔə  ɍɧɗ  ɚɞɘɑəɑə. ȹɌ ɠɚəɑ  ɛɜɚɎɚɐɔ- 

 

ȼɔɝ. 2 Ɍ (Fig. 2 Ɍ) 

 

ȼɔɝ. 2 ɍ (Fig. 2 b) 

 

ȼɔɝ. 2 Ɏ (Fig. 2 ɝ) 

ȼɔɝ. 2.    ȸȼȾ ɏɔɛɚɠɔɓɌ ɚɞ 07.09.2021 ɏ.: Ɍ ð ɝɌɏɔɞɞɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ, T1-Ȯȴ; ɍ ð  ɖɚɜɚəɌɗɨəɌɫ 

ɛɗɚɝɖɚɝɞɨ, T2-Ȯȴ; Ɏ ð ɝɌɏɔɞɞɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ, T1-Ȯȴ ɛɚɝɗɑ ɎəɟɞɜɔɎɑəəɚɏɚ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ. 

ȺɍɜɌɥɌɑɞ əɌ ɝɑɍɫ əɌɜɌɝɞɌəɔɑ ɛɜɚɫɎɗɑəɔɕ ɏɔɛɚɠɔɓɔɞɌ: ɟɘɑɜɑəəɚɑ ɟɎɑɗɔɣɑəɔɑ ɜɌɓɘɑɜɚɎ ɏɔɛɚɠɔɓɌ, ɛɚ-

Ɏɧɤɑəɔɑ ȸȼ-ɝɔɏəɌɗɌ əɌ Ⱦ2-Ȯȴ ɚɞ ɎɑɥɑɝɞɎɌ ɏɔɛɚɠɔɓɌ (* ð ɍ) ɔ əɑɚɐəɚɜɚɐəɚɑ ɑɏɚ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑ Ɏ 

ɢɑəɞɜɌɗɨəɧɡ ɚɞɐɑɗɌɡ. ȺɞɘɑɣɌɑɞɝɫ əɑɎɧɜɌɒɑəəɚɑ, əɑɜɌɎəɚɘɑɜəɚɑ ɟɞɚɗɥɑəɔɑ ɝɗɔɓɔɝɞɚɕ ɚɍɚɗɚɣɖɔ ɛɌɓɟɡɔ 

ɖɗɔəɚɎɔɐəɚɕ ɖɚɝɞɔ.  

Fig. 2.    MRI of the pituitary gland from July 9, 2021: Ɍ ðsagittal image, T1 -WI; b ð coronal image, T2 -

WI; ɝ ð sagittal image, T1 -WI after intravenous contrast.  

An increase in the manifestations of  hypophysitis attracts: a moderate increase in the size of the pituitary 

gland, an increase in the MR signal on T2 -WI from the substance of the pituitary gland (* ð b), and its hetero-

geneous contrasting in the central sections. There is an unexpressed, une ven thickening of the mucous 

membrane of the sinus of the sphenoid bone.   
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ȼɔɝ. 3 Ɍ (Fig. 3 Ɍ) 

 

ȼɔɝ. 3 ɍ (Fig. 3 b) 

 

ȼɔɝ. 3 Ɏ (Fig. 3 ɝ) 

ȼɔɝ. 3.     ȸȼȾ ɏɔɛɚɠɔɓɌ ɚɞ 04.02.2022 ɏ.: a ð ɝɌɏɔɞɞɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ, T1-Ȯȴ; ɍ ð  ɖɚɜɚəɌɗɨəɌɫ 

ɛɗɚɝɖɚɝɞɨ, T2-Ȯȴ; Ɏ ð ɝɌɏɔɞɞɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ, T1-Ȯȴ ɛɚɝɗɑ ɎəɟɞɜɔɎɑəəɚɏɚ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ. 

ȺɞɘɑɣɌɑɞɝɫ ɛɜɚɏɜɑɝɝɔɜɚɎɌəɔɑ ɛɚɜɌɒɑəɔɫ: ɚɛɜɑɐɑɗɫɑɞɝɫ ɟɞɚɗɥɑəɔɑ ɡɔɌɓɘɧ (Ɏ ð ɝɞɜɑɗɖɔ) ɔ əɑɚɐəɚɜɚɐ-

əɚɝɞɨ ɑɑ ɝɞɜɟɖɞɟɜɧ, ɜɌɓɘɑɜɧ ɏɔɛɚɠɔɓɌ ɔ ɑɏɚ ɝɞɜɟɖɞɟɜɌ ɍɑɓ ɎɧɜɌɒɑəəɚɕ ɐɔəɌɘɔɖɔ ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɔɝ-

ɝɗɑɐɚɎɌəɔɑɘ ɚɞ 07.09.2021 ɏ. ȺɞɘɑɣɌɑɞɝɫ əɑɎɧɜɌɒɑəəɚɑ, əɑɜɌɎəɚɘɑɜəɚɑ ɟɞɚɗɥɑəɔɑ ɝɗɔɓɔɝɞɚɕ ɚɍɚɗɚɣɖɔ 

ɛɌɓɟɡɔ ɖɗɔəɚɎɔɐəɚɕ ɖɚɝɞɔ.  

Fig. 3.     MRI of the pituitary gland from February 4, 2022: Ɍ ð sagittal image, T1 -WI; b ð coronal im-

age, T2-WI; c ð sagittal image, T1 -WI after intravenous contrast.  

On the presented tomograms, the progression of the lesion is noted: a thickening of the chiasm (arrow ð c) 

and heterogeneity of its structure are determined, the size of the pituitary gland and its structure without 

pronounced dynamics compared to the study of 09.07.2021. An unexpressed, uneven thickening of the mu-

cous membrane of the sphenoid sinus is noted.   

 

ȼɔɝ. 4 Ɍ (Fig. 4 Ɍ) 

 

ȼɔɝ. 4 ɍ (Fig. 4 b) 

 

ȼɔɝ. 4 Ɏ (Fig. 4 ɝ) 

ȼɔɝ. 4.    ȸȼȾ ɏɔɛɚɠɔɓɌ ɚɞ 02.05.2022 ɏ.: a ð ɝɌɏɔɞɞɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ, T1-Ȯȴ; ɍ ðɖɚɜɚəɌɗɨəɌɫ 

ɛɗɚɝɖɚɝɞɨ, T2-Ȯȴ; Ɏ ð ɝɌɏɔɞɞɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ, T1-Ȯȴ ɛɚɝɗɑ ɎəɟɞɜɔɎɑəəɚɏɚ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ. 

ȼɌɓɘɑɜɧ ɏɔɛɚɠɔɓɌ ɎɧɜɌɒɑəəɚ ɟɎɑɗɔɣɑəɧ (ɛɜɑɔɘɟɥɑɝɞɎɑəəɚ ɓɌ ɝɣɑɞ ɝɟɛɜɌɝɑɗɗɫɜəɚɏɚ ɖɚɘɛɚəɑəɞɌ), 

ɝɞɜɟɖɞɟɜɌ ɑɏɚ əɑɚɐəɚɜɚɐəɌɫ, ɖɚəɞɟɜɧ əɑɜɚɎəɧɑ. ɁɔɌɓɘɌ ɖɚɘɛɜɔɘɔɜɚɎɌəɌ. ȺɞɘɑɣɌɑɞɝɫ ɎɧɜɌɒɑəəɚɑ, 

əɑɜɌɎəɚɘɑɜəɚɑ ɟɞɚɗɥɑəɔɑ ɔ ɛɚɎɧɤɑəɔɑ ȸȼ-ɝɔɏəɌɗɌ əɌ Ⱦ2-Ȯȴ ɚɞ ɝɗɔɓɔɝɞɚɕ ɚɍɚɗɚɣɖɔ ɛɌɓɟɡɔ ɖɗɔəɚɎɔɐ-

əɚɕ ɖɚɝɞɔ (*).  

Fig. 4.      MRI of the pituitary gland from May 2, 2022: a ð sagittal image, T1 -WI; b ð coronal image, 

T2-WI; c ð sagittal image, T1 -WI after intravenous contrast.  

The size of the pituitary gland is markedly enlarged (mainly due  to the suprasellar component), its structure 

is heterogeneous, and its contours are uneven. The chiasm is compressed. There is a pronounced, uneven 

thickening and an increase in the MR -signal on T2 -WI from the mucous membrane of the sinus of the sphe-

noid bone (*).  
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ɘɚɕ ɞɑɜɌɛɔɔ ɛɌɢɔɑəɞɖɌ ɚɞɘɑɣɌɗɌ ɟɗɟɣɤɑəɔɑ 

ɝɌɘɚɣɟɎɝɞɎɔɫ. Ȼɜɔ Ɏɧɛɔɝɖɑ ɐɚɓɌ ɛɜɑɐəɔɓɚ-

ɗɚəɌ ɍɧɗɌ ɝəɔɒɑəɌ ɐɚ 5 ɘɏ ɟɞɜɚɘ ɔ 2,5 ɘɏ 

Ɏɑɣɑɜɚɘ. Ȯ ɡɚɐɑ ɌɘɍɟɗɌɞɚɜəɚɏɚ əɌɍɗɪɐɑəɔɫ 

ɐɚɓɌ ɛɜɑɐəɔɓɚɗɚəɌ ɝəɔɒɌɗɌɝɨ, ɛɜɑɛɌɜɌɞ ɚɞ-

ɘɑəɑə Ɏ ɔɪɗɑ 2022 ɏ. ȹɌ ɖɚəɞɜɚɗɨəɚɘ ȸȼ-

ɔɝɝɗɑɐɚɎɌəɔɔ 03.10.2022 ɏ. ð ɎɧɜɌɒɑəəɌɫ 

ɛɚɗɚɒɔɞɑɗɨəɌɫ ɐɔəɌɘɔɖɌ (ɜɔɝ. 5). 

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɓɌ 1,5 ɏɚɐɌ əɌɍɗɪɐɌɗɚɝɨ 

əɌɜɌɝɞɌəɔɑ ɔ ɟɞɔɡɌəɔɑ ɖɗɔəɔɣɑɝɖɚɕ ɔ ɗɟɣɑ-

Ɏɚɕ ɝɔɘɛɞɚɘɌɞɔɖɔ (ɜɔɝ. 6), ɝɚɛɜɚɎɚɒɐɌɎ-

ɤɔɡɝɫ ɝɚɚɞɎɑɞɝɞɎɟɪɥɔɘɔ ɔɓɘɑəɑəɔɫɘɔ 

ɟɜɚɎəɑɕ ɏɚɜɘɚəɚɎ ɝɧɎɚɜɚɞɖɔ ɖɜɚɎɔ. ȿɡɟɐ-

ɤɑəɔɑ ɝɚɝɞɚɫəɔɑ ɛɌɢɔɑəɞɖɔ ɝɚɎɛɌɗɚ ɛɚ Ɏɜɑ-

ɘɑəɔ ɝ ɓɌɍɚɗɑɎɌəɔɑɘ Ɏɔɜɟɝəɚɕ ɛəɑɎɘɚəɔɑɕ, 

Ɍ ɟɗɟɣɤɑəɔɑ əɌɣɌɗɚɝɨ ɛɚɝɗɑ əɌɓəɌɣɑəɔɫ ɏɗɪ-

ɖɚɖɚɜɞɔɖɚɝɞɑɜɚɔɐɚɎ. 

Ⱥɍɝɟɒɐɑəɔɑ. 

Ȭɟɞɚɔɘɟəəɧɕ ɏɔɛɚɠɔɓɔɞ ɚɝɞɌɑɞɝɫ 

ɖɜɌɕəɑ ɜɑɐɖɔɘ ɓɌɍɚɗɑɎɌəɔɑɘ ɝ ɛɚɗɔɘɚɜɠəɚɕ 

ɔ əɑɝɛɑɢɔɠɔɣɑɝɖɚɕ ɖɗɔəɔɣɑɝɖɚɕ ɔ ɗɟɣɑɎɚɕ 

ɖɌɜɞɔəɚɕ. Ȼɚɝɖɚɗɨɖɟ ɐɌəəɌɫ ɛɌɞɚɗɚɏɔɫ 

ɎɝɞɜɑɣɌɑɞɝɫ əɑɣɌɝɞɚ, ɑɏɚ ɜɑɐɖɚ ɜɌɝɝɘɌɞɜɔ-

ɎɌɪɞ ɛɜɔ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɘ ɛɚɔɝɖɑ ɛɌɞɚɗɚɏɔɕ 

ɡɔɌɓɘɌɗɨəɚ-ɝɑɗɗɫɜəɚɕ ɚɍɗɌɝɞɔ. Ȱɔɠɠɑɜɑə-

ɢɔɌɗɨəɧɕ ɐɔɌɏəɚɓ ɤɔɜɚɖ ɔ ɎɖɗɪɣɌɑɞ ɛɑɜ-

Ɏɔɣəɧɑ ɚɛɟɡɚɗɔ ɏɔɛɚɠɔɓɌ, ɘɑɞɌɝɞɌɓɧ, ɗɔɘ-

ɠɚɛɜɚɗɔɠɑɜɌɞɔɎəɧɑ ɓɌɍɚɗɑɎɌəɔɫ ɔ ɞ.ɐ. [3]. 

ȷɟɣɑɎɌɫ ɐɔɌɏəɚɝɞɔɖɌ ɎɚɝɛɌɗɔɞɑɗɨəɧɡ 

ɓɌɍɚɗɑɎɌəɔɕ ɏɔɛɚɠɔɓɌ ɝɚɛɜɫɒɑəɌ ɝ ɜɫɐɚɘ 

ɞɜɟɐəɚɝɞɑɕ, ɖɚɞɚɜɧɑ Ɏ ɍɚɗɨɤɔəɝɞɎɑ ɝɗɟɣɌɑɎ 

ɚɍɟɝɗɚɎɗɑəɧ ɝɡɚɒɑɝɞɨɪ ɛɜɔɓəɌɖɚɎ ɝ ɞɌɖɔɘɔ 

ɚɛɟɡɚɗɑɎɧɘɔ ɓɌɍɚɗɑɎɌəɔɫɘɔ ɏɔɛɚɠɔɓɌ, ɖɌɖ 

ɘɔɖɜɚ- ɔ ɘɌɖɜɚɌɐɑəɚɘɧ, ɏɌəɏɗɔɚɢɔɞɚɘɧ, 

ɓɑɜəɔɝɞɚ-ɖɗɑɞɚɣəɧɑ ɚɛɟɡɚɗɔ ɔ ɐɜ. Ȼɚ ɗɔɞɑɜɌ-

ɞɟɜəɧɘ ɐɌəəɧɘ, əɌɔɍɚɗɑɑ ɓəɌɣɔɘɧɘɔ ȸȼ-

ɛɜɔɓəɌɖɌɘɔ Ȭȯ ɫɎɗɫɪɞɝɫ: ɝɔɘɘɑɞɜɔɣəɚɝɞɨ 

ɛɚɜɌɒɑəɔɫ, ɟɞɚɗɥɑəɔɑ Ɏɚɜɚəɖɔ ɏɔɛɚɠɔɓɌ ɍɑɓ 

ɑɑ ɚɞɖɗɚəɑəɔɫ, ɡɌɜɌɖɞɑɜəɚɑ əɌɖɚɛɗɑəɔɑ ɖɚə-

ɞɜɌɝɞɌ ɘɑəɔəɏɑɌɗɨəɧɘɔ ɝɞɜɟɖɞɟɜɌɘɔ (çdural 

tailè) əɌ ɝɌɏɔɞɞɌɗɨəɚɘ ɝɜɑɓɑ [1, 7]. 

ȴɓɘɑəɑəɔɫ əɌ ȸȼȾ ɏɔɛɚɠɔɓɌ ɘɚɏɟɞ 

ɍɧɞɨ əɑɓəɌɣɔɞɑɗɨəɧɘɔ Ɏ əɌɣɌɗɑ ɓɌɍɚɗɑɎɌ-

əɔɫ, ɝ ɛɚɝɗɑɐɟɪɥɔɘ ɟɡɟɐɤɑəɔɑɘ ȸȼ-

ɖɌɜɞɔəɧ, ɡɌɜɌɖɞɑɜɔɓɟɪɥɑɕɝɫ əɌɜɌɝɞɌəɔɑɘ 

əɑɚɐəɚɜɚɐəɚɝɞɔ ɔ ɚɍɦɑɘɌ ɏɔɛɚɠɔɓɌ, ɔɓɘɑəɑ-

əɔɑɘ ɝɞɜɟɖɞɟɜɧ ɡɔɌɓɘɧ ɔ ɓɜɔɞɑɗɨəɧɡ ɞɜɌɖ-

ɞɚɎ [6, 8]. ȽɗɑɐɚɎɌɞɑɗɨəɚ, əɚɜɘɌɗɨəɌɫ ɎɔɓɟɌ-

ɗɔɓɌɢɔɫ ɛɚɗəɚɝɞɨɪ əɑ ɔɝɖɗɪɣɌɑɞ ɏɔɛɚɠɔɓɔɞ. 

Ⱥɝɚɍɑəəɚɝɞɨ ɐɌəəɚɏɚ ɖɗɔəɔɣɑɝɖɚɏɚ 

əɌɍɗɪɐɑəɔɫ ɓɌɖɗɪɣɌɑɞɝɫ Ɏ ɛɜɑɐɝɞɌɎɗɑəɔɔ 

ɩɎɚɗɪɢɔɔ ɗɟɣɑɎɚɕ ɝɔɘɛɞɚɘɌɞɔɖɔ Ɍɟɞɚɔɘ-

ɘɟəəɚɏɚ ɏɔɛɚɠɔɓɔɞɌ. Ȼɚɝɗɑ ɎɚɓəɔɖəɚɎɑəɔɫ 

ɛɑɜɎɧɡ ɛɚɐɚɓɜɑəɔɕ əɌ çɏɔɛɚɠɔɓɔɞè Ɏ ɞɑɣɑəɔɑ 

ɛɑɜɎɧɡ 21 ɘɑɝɫɢɑɎ ɝɛɑɢɔɠɔɣɑɝɖɚɑ ɗɑɣɑəɔɑ 

əɑ    ɛɜɚɎɚɐɔɗɚɝɨ,    əɌ     ɩɞɚɘ    ɠɚəɑ     ȸȼ- 

 

ȼɔɝ. 5 Ɍ (Fig. 5 Ɍ) 

 

ȼɔɝ. 5 ɍ (Fig.  b) 

 

ȼɔɝ. 5 Ɏ (Fig. 5 ɝ) 

ȼɔɝ. 5.     ȸȼȾ ɏɔɛɚɠɔɓɌ ɚɞ 03.10.2022 ɏ.: a ð ɝɌɏɔɞɞɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ, T1-Ȯȴ; ɍ ð  ɖɚɜɚəɌɗɨəɌɫ 

ɛɗɚɝɖɚɝɞɨ, T2-Ȯȴ; Ɏ ð ɝɌɏɔɞɞɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ, T1-Ȯȴ ɛɚɝɗɑ ɎəɟɞɜɔɎɑəəɚɏɚ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ. 

ȼɌɓɘɑɜɧ ɏɔɛɚɠɔɓɌ əɑ ɟɎɑɗɔɣɑəɧ, ɑɏɚ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑ əɑɚɐəɚɜɚɐəɚɑ Ɏ ɢɑəɞɜɌɗɨəɧɡ ɚɞɐɑɗɌɡ. ɁɔɌɓɘɌ 

ɟɞɚɗɥɑəɌ, ɝɞɜɟɖɞɟɜɌ ɑɑ ɟɘɑɜɑəəɚ əɑɚɐəɚɜɚɐəɌɫ. ȺɞɘɑɣɌɑɞɝɫ əɑɎɧɜɌɒɑəəɚɑ, əɑɜɌɎəɚɘɑɜəɚɑ ɟɞɚɗɥɑəɔɑ 

ɝɗɔɓɔɝɞɚɕ ɚɍɚɗɚɣɖɔ ɛɌɓɟɡɔ ɖɗɔəɚɎɔɐəɚɕ ɖɚɝɞɔ.  

Fig. 5.     MRI of the pituitary gland from October 3, 2022: Ɍ ð sagittal image, T1 -WI; b ð coronal im-

age, T2-WI; c ð sagittal image, T1 -WI after intravenous contrast.  

The pituitary gland is not enlarged, its co ntrasting is heterogeneous in the central sections. The chiasm is 

thickened, its structure is moderately heterogeneous. There is an unexpressed, uneven thickening of the mu-

cous membrane of the sphenoid bone.   
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ɝɔɘɛɞɚɘɌɞɔɖɌ ɛɚɝɞɑɛɑəəɚ əɌɜɌɝɞɌɗɌ, ɐɚ-

ɝɞɔɏəɟɎ ɎɧɜɌɒɑəəɧɡ ɗɟɣɑɎɧɡ ɔ ɖɗɔəɔɣɑɝɖɔɡ 

ɛɜɚɫɎɗɑəɔɕ. ȶɗɔəɔɣɑɝɖɌɫ ɔ ȸȼ-

ɝɔɘɛɞɚɘɌɞɔɖɌ ɍɧɝɞɜɚ ɖɟɛɔɜɚɎɌɗɔɝɨ ɛɚɝɗɑ 

əɌɓəɌɣɑəɔɫ ɏɗɪɖɚɖɚɜɞɔɖɚɝɞɑɜɚɔɐɚɎ [7, 8]. 

Ȱɗɔɞɑɗɨəɚɑ ɚɞɝɟɞɝɞɎɔɑ ɝɛɑɢɔɠɔɣɑɝɖɚɏɚ ɗɑɣɑ-

əɔɫ ɚɍɟɝɗɚɎɗɑəɚ, əɌ əɌɤ Ɏɓɏɗɫɐ, ɜɫɐɚɘ ɛɜɔ-

ɣɔə: əɑɝɛɑɢɔɠɔɣəɚɝɞɨ ɖɗɔəɔɣɑɝɖɚɕ ɖɌɜɞɔəɧ 

Ɏ əɌɣɌɗɑ ɓɌɍɚɗɑɎɌəɔɫ; əɑɣɑɞɖɚɝɞɨ ɝɠɚɜɘɟɗɔ-

ɜɚɎɌəəɚɏɚ ɓɌɖɗɪɣɑəɔɫ ɛɜɔ ɛɑɜɎɔɣəɚɘ ɔɝ-

ɝɗɑɐɚɎɌəɔɔ; ɜɌɓɎɔɞɔɑ ɟ ɛɌɢɔɑəɞɖɔ ɛəɑɎɘɚ-

əɔɔ ɛɚɝɗɑ ɛɜɚɡɚɒɐɑəɔɫ ɖɚəɞɜɚɗɨəɚɏɚ ɔɝɝɗɑ-

ɐɚɎɌəɔɫ ɝ ɐɗɔɞɑɗɨəɧɘ ɑɑ ɗɑɣɑəɔɑɘ Ɏ ɟɝɗɚɎɔ-

ɫɡ ɝɞɌɢɔɚəɌɜɌ ɔ ɘɑɐɗɑəəɚɑ ɛɜɚɏɜɑɝɝɔɜɚɎɌ-

əɔɑ ɗɟɣɑɎɚɕ ɝɔɘɛɞɚɘɌɞɔɖɔ ɛɜɔ ɖɚəɞɜɚɗɨəɧɡ 

ɔɝɝɗɑɐɚɎɌəɔɫɡ, ɣɞɚ ɚɍɟɝɗɚɎɗɑəɚ ɛɜɔɑɘɚɘ 

ɏɗɪɖɚɖɚɜɞɔɖɚɝɞɑɜɚɔɐɚɎ ɐɗɫ ɞɑɜɌɛɔɔ COVID-

19.  

 

ȳɌɖɗɪɣɑəɔɑ. 

ȸɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɌɫ ɞɚɘɚɏɜɌɠɔɫ 

ɔɘɑɑɞ ɜɑɤɌɪɥɑɑ ɓəɌɣɑəɔɑ ɛɜɔ ɜɌɝɛɚɓəɌɎɌ-

əɔɔ ɔɓɘɑəɑəɔɕ, ɡɌɜɌɖɞɑɜəɧɡ ɐɗɫ ɛɌɞɚɗɚɏɔɔ 

ɏɔɛɚɠɔɓɌ. ȹɌɤɑ ɖɗɔəɔɣɑɝɖɚɑ əɌɍɗɪɐɑəɔɑ 

ɛɚɐɣɑɜɖɔɎɌɑɞ ɝɗɚɒəɚɝɞɨ ɐɔɌɏəɚɝɞɔɖɔ ɏɔɛɚ-

ɠɔɓɔɞɌ, ɛɑɜɎɧɘ ȸȼ-ɝɔɘɛɞɚɘɚɘ ɖɚɞɚɜɚɏɚ ɫɎ-

ɗɫɗɌɝɨ əɑɎɧɜɌɒɑəəɌɫ əɑɚɐəɚɜɚɐəɚɝɞɨ ɖɚə-

ɞɜɌɝɞɔɜɚɎɌəɔɫ ɏɔɛɚɠɔɓɌ Ɏ ɝɚɣɑɞɌəɔɔ ɝɚ 

ɝəɔɒɑəɔɑɘ ɟɜɚɎəɫ ɏɚɜɘɚəɚɎ. ȾɌɖɔɘ ɚɍɜɌɓɚɘ, 

ɜɑəɞɏɑəɚɗɚɏɌɘ əɑɚɍɡɚɐɔɘɚ ɛɚɘəɔɞɨ ɚ ɝɟɥɑ-

ɝɞɎɚɎɌəɔɔ ɜɑɐɖɔɡ ɛɌɞɚɗɚɏɔɕ ɐɌɒɑ Ɏɚ Ɏɜɑɘɫ 

ɜɟɞɔəəɚɏɚ ɚɍɝɗɑɐɚɎɌəɔɫ ɛɌɢɔɑəɞɚɎ.  

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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ȼɔɝ. 6.      ȸȼȾ ɏɔɛɚɠɔɓɌ, ɖɚɜɚəɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ, Ⱦ1-Ȯȴ ɛɚɝɗɑ ɎəɟɞɜɔɎɑəəɚɏɚ ɖɚəɞɜɌɝɞɔɜɚɎɌ-

əɔɫ: ɔɝɝɗɑɐɚɎɌəɔɫ ɚɞ 02.05.2020 ɏ., 07.09.2021 ɏ., 04.02.2022 ɏ., 02.05.2022 ɏ., 03.10.2022 ɏ. 

ȳɌ 1,5 ɏɚɐɌ ɚɞɘɑɣɌɑɞɝɫ ɩɎɚɗɪɢɔɫ ȸȼ-ɖɌɜɞɔəɧ ɏɔɛɚɠɔɓɌ ð ɝəɌɣɌɗɌ ɛɚɝɞɑɛɑəəɚɑ (Ɏ ɞɑɣɑəɔɑ 21 ɘɑɝɫɢɌ ð 

02.05.2020 -04.02.2022), ɓɌɞɑɘ ɝɖɌɣɖɚɚɍɜɌɓəɚɑ (ɓɌ ɞɜɔ ɘɑɝɫɢɌ ð 02.05.2022 -03.10.2022) ɟɎɑɗɔɣɑəɔɑ ɜɌɓ-

ɘɑɜɚɎ ɏɔɛɚɠɔɓɌ ɔ əɌɜɌɝɞɌəɔɑ əɑɚɐəɚɜɚɐəɚɝɞɔ ɑɏɚ ɝɞɜɟɖɞɟɜɧ ɝ ɛɚɫɎɗɑəɔɑɘ əɑɖɚəɞɜɌɝɞɔɜɟɑɘɚɏɚ ɟɣɌɝɞ-

ɖɌ, Ɏɑɜɚɫɞəɚ ɚɍɟɝɗɚɎɗɑəəɚɏɚ əɑɖɜɚɓɚɘ (*). ȿɖɌɓɌəəɧɑ ɔɓɘɑəɑəɔɫ ɛɚɗəɚɝɞɨɪ ɖɟɛɔɜɚɎɌɗɔɝɨ ɓɌ 5 ɘɑɝɫɢɑɎ 

ɛɚɝɗɑ əɌɓəɌɣɑəɔɫ ɏɗɪɖɚɖɚɜɞɔɖɚɝɞɑɜɚɔɐɚɎ.  

Fig. 6.      MRI of the pituitary gland coronal image, T1 -WI after intravenous contrast e nhancement: 

studies from 02.05.2020, 07.09.2021, 04.02.2022, 02.05.2022, 03.10.2022 . 

For a 1,5 year, there is an evolution of the MRI image of the pituitary gland ð first a gradual (within 21 

months ð 02.05.2020 -04.02.2022), then an abrupt (within three mo nths ð 02.05.2022 -03.10.2022) increase 

in the size of the pituitary gland and an increase in the heterogeneity of its structures with the appearance of 

a non -contrasting area, probably due to necrosis (*). Specified changes were completely reversed within 5 

months after the glucocorticosteroids assignment.     
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MRI IN DIAGNOSIS OF ACUTE MYOCARDIAL INFARCTION IN A PATIENT  

WITH HYPERTROPHIC CARDIOMYOPATHY 
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urpose.  To demonstrate the capabilities of contrast enhanced cardiac MRI in the diagnosis 

of myocardial infarction (MI) in a patient with a combined pathology (obstructive hyper-

trophic cardiomyopathy), using the example of clinical observation.  

Mate rials and methods.   A clinical observation of a patient M., 61 years old is presented, 

who was diagnosed with myocardial infarction on the basis of complaints of pressing chest pains and 

ECG changes. However, during echocardiography, signs of obstructive h ypertrophic cardiomyopathy 

were revealed for the first time, the areas of local contractility reduction (as signs of acute myocardial 

infarction) were not determined. To clarify the changes in the myocardium of the left ventricle, the 

patient underwent car diac MRI, the results of which confirmed the presence of acute infarction and 

clarified the degree and form of myocardial hypertrophy. To confirm the diagnosis of hypertrophic 

cardiomyopathy, a genetic study was performed.  

Results.  During the ECG, indirect  signs of myocardial infarction and signs of combined ven-

tricular hypertrophy were revealed, according to echocardiography ð there were asymmetrical left 

ventricular myocardial hypertrophy with the development of left ventricular outflow tract obstruction 

and left ventricular diastolic disfunction. Contrast -enhanced cardiac MRI revealed asymmetric left 

ventricular myocardial hypertrophy, left ventricular outflow tract obstruction, as well as pathological 

accumulation of gadolinium: characteristic of ischemi c lesion (acute myocardium infarction), as well 

as fibrosis in hypertrophied myocardium. A genetic study revealed mutations confirming hyper-

trophic cardiomyopathy.  

Discussion.  Diagnosis of heart diseases, including acute myocardial infarction, against the 

background of severe myocardial hypertrophy is significantly difficult. In the presented case, classi-

cal cardiological diagnostic methods did not allow an accurate diagnosis of acute myocardial infarc-

tion.  

Conclusion.  Cardiac MRI allows to identify violati ons of the structure of the myocardium, as 

well as to determine the cause of their occurrence, differentiating ischemic and non -ischemic dam-

age. The diagnostic capabilities of standard diagnostic methods, such as ECG and echocardiography, 

are inferior to t he capabilities of cardiac MRI with delayed contrast when assessing the state of the 

myocardium in difficult situations, especially within a combination of various diseases. . 
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ɑɗɨ. ȻɜɚɐɑɘɚəɝɞɜɔɜɚɎɌɞɨ Ɏɚɓɘɚɒəɚɝɞɔ ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɚɕ ɞɚɘɚɏɜɌɠɔɔ ɝɑɜɐɢɌ ɝ 

ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ Ɏ ɐɔɌɏəɚɝɞɔɖɑ ɔəɠɌɜɖɞɌ ɘɔɚɖɌɜɐɌ ɛɜɔ əɌɗɔɣɔɔ ɝɚɣɑɞɌəəɚɕ ɛɌ-

ɞɚɗɚɏɔɔ ɝɑɜɐɢɌ (ɚɍɝɞɜɟɖɞɔɎəɚɕ ɏɔɛɑɜɞɜɚɠɔɣɑɝɖɚɕ ɖɌɜɐɔɚɘɔɚɛɌɞɔɔ) əɌ ɛɜɔɘɑɜɑ ɖɗɔ-

əɔɣɑɝɖɚɏɚ əɌɍɗɪɐɑəɔɫ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. ȻɜɑɐɝɞɌɎɗɑəɚ ɖɗɔəɔɣɑɝɖɚɑ əɌɍɗɪɐɑəɔɑ ɛɌɢɔɑəɞɖɔ ȸ., 61 ɏɚɐ, ɖɚ-

ɞɚɜɚɕ, əɌ ɚɝəɚɎɌəɔɔ ɒɌɗɚɍ əɌ ɐɌɎɫɥɔɑ ɓɌɏɜɟɐɔəəɧɑ ɍɚɗɔ ɔ ɔɓɘɑəɑəɔɕ əɌ ɉȶȯ, ɍɧɗ ɐɔɌɏəɚɝɞɔ-

ɜɚɎɌə ɔəɠɌɜɖɞ ɘɔɚɖɌɜɐɌ. ȺɐəɌɖɚ, ɛɜɔ ɛɜɚɎɑɐɑəɔɔ ɩɡɚɖɌɜɐɔɚɏɜɌɠɔɔ ɍɧɗɔ ɎɛɑɜɎɧɑ ɎɧɫɎɗɑəɧ 

ɛɜɔɓəɌɖɔ ɚɍɝɞɜɟɖɞɔɎəɚɕ ɏɔɛɑɜɞɜɚɠɔɣɑɝɖɚɕ ɖɌɜɐɔɚɘɔɚɛɌɞɔɔ, Ɍ ɓɚəɧ ɗɚɖɌɗɨəɚɏɚ ɝəɔɒɑəɔɫ ɝɚ-

ɖɜɌɞɔɘɚɝɞɔ (ɖɌɖ ɛɜɔɓəɌɖɔ ɚɝɞɜɚɏɚ ɔəɠɌɜɖɞɌ ɘɔɚɖɌɜɐɌ) əɑ ɚɛɜɑɐɑɗɫɗɔɝɨ. Ȱɗɫ ɟɞɚɣəɑəɔɫ ɔɓɘɑ-

əɑəɔɕ ɘɔɚɖɌɜɐɌ ɗɑɎɚɏɚ ɒɑɗɟɐɚɣɖɌ ɛɌɢɔɑəɞɖɑ ɍɧɗɌ ɎɧɛɚɗəɑəɌ ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɌɫ ɞɚɘɚɏɜɌ-

ɠɔɫ ɝɑɜɐɢɌ ɝ ɚɞɝɜɚɣɑəəɧɘ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ, ɜɑɓɟɗɨɞɌɞɧ ɖɚɞɚɜɚɕ ɛɚɐɞɎɑɜɐɔɗɔ əɌɗɔɣɔɑ 

ɚɝɞɜɚɏɚ ɔəɠɌɜɖɞɌ ɔ ɟɞɚɣəɔɗɔ ɝɞɑɛɑəɨ ɔ ɠɚɜɘɟ ɏɔɛɑɜɞɜɚɠɔɔ ɘɔɚɖɌɜɐɌ. Ȱɗɫ ɛɚɐɞɎɑɜɒɐɑəɔɫ ɐɔ-

ɌɏəɚɓɌ ɏɔɛɑɜɞɜɚɠɔɣɑɝɖɚɕ ɖɌɜɐɔɚɘɔɚɛɌɞɔɔ ɍɚɗɨəɚɕ ɍɧɗɚ Ɏɧɛɚɗəɑəɚ ɏɑəɑɞɔɣɑɝɖɚɑ ɔɝɝɗɑɐɚɎɌ-

əɔɑ. 

ȼɑɓɟɗɨɞɌɞɧ. Ȼɜɔ ɛɜɚɎɑɐɑəɔɔ ɉȶȯ ɍɧɗɔ ɎɧɫɎɗɑəɧ ɖɚɝɎɑəəɧɑ ɛɜɔɓəɌɖɔ ɔəɠɌɜɖɞɌ ɘɔɚ-

ɖɌɜɐɌ ɔ ɛɜɔɓəɌɖɔ ɖɚɘɍɔəɔɜɚɎɌəəɚɕ ɏɔɛɑɜɞɜɚɠɔɔ ɒɑɗɟɐɚɣɖɚɎ, ɛɚ ɐɌəəɧɘ ɩɡɚɖɌɜɐɔɚɏɜɌɠɔɔ ð 

ɏɔɛɑɜɞɜɚɠɔɫ ɘɔɚɖɌɜɐɌ ɗɑɎɚɏɚ ɒɑɗɟɐɚɣɖɌ ɝ ɜɌɓɎɔɞɔɑɘ ɚɍɝɞɜɟɖɢɔɔ Ɏɧəɚɝɫɥɑɏɚ ɞɜɌɖɞɌ ɗɑɎɚɏɚ 

ɒɑɗɟɐɚɣɖɌ ɔ əɌɜɟɤɑəɔɑɘ ɐɔɌɝɞɚɗɔɣɑɝɖɚɕ ɠɟəɖɢɔɔ. Ȼɜɔ ȸȼȾ ɝɑɜɐɢɌ ɝ ɖɚəɞɜɌɝɞəɧɘ ɟɝɔɗɑəɔɑɘ 

ɚɛɜɑɐɑɗɫɗɌɝɨ ɌɝɝɔɘɑɞɜɔɣəɌɫ ɏɔɛɑɜɞɜɚɠɔɫ ɘɔɚɖɌɜɐɌ ɗɑɎɚɏɚ ɒɑɗɟɐɚɣɖɌ, ɚɍɝɞɜɟɖɢɔɫ Ɏɧəɚɝɫɥɑɏɚ 

ɞɜɌɖɞɌ, Ɍ ɞɌɖɒɑ ɛɌɞɚɗɚɏɔɣɑɝɖɚɑ əɌɖɚɛɗɑəɔɑ ɏɌɐɚɗɔəɔɫ, ɡɌɜɌɖɞɑɜəɚɑ ɐɗɫ ɚɝɞɜɚɏɚ ɔɤɑɘɔɣɑɝɖɚɏɚ 

ɛɚɜɌɒɑəɔɫ (ɚɝɞɜɚɏɚ ɔəɠɌɜɖɞɌ ɘɔɚɖɌɜɐɌ) ɔ ɟɣɌɝɞɖɔ ɠɔɍɜɚɓɌ Ɏ ɏɔɛɑɜɞɜɚɠɔɜɚɎɌəəɚɘ ɘɔɚɖɌɜɐɑ. 

Ȼɜɔ ɏɑəɑɞɔɣɑɝɖɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɍɧɗɔ ɎɧɫɎɗɑəɧ ɘɟɞɌɢɔɔ, ɛɚɐɞɎɑɜɒɐɌɪɥɔɑ ɏɔɛɑɜɞɜɚɠɔɣɑɝɖɟɪ 

ɖɌɜɐɔɚɘɔɚɛɌɞɔɪ. 

Ⱥɍɝɟɒɐɑəɔɑ. ȰɔɌɏəɚɝɞɔɖɌ ɓɌɍɚɗɑɎɌəɔɕ ɝɑɜɐɢɌ, Ɏ ɞɚɘ ɣɔɝɗɑ ɚɝɞɜɚɏɚ ɔəɠɌɜɖɞɌ ɘɔɚɖɌɜɐɌ, 

əɌ ɠɚəɑ ɎɧɜɌɒɑəəɚɕ ɏɔɛɑɜɞɜɚɠɔɔ ɘɔɚɖɌɜɐɌ ɓəɌɣɔɞɑɗɨəɚ ɓɌɞɜɟɐəɑəɌ. Ȯ ɛɜɑɐɝɞɌɎɗɑəəɚɘ ɝɗɟɣɌɑ 

ɖɗɌɝɝɔɣɑɝɖɔɑ ɖɌɜɐɔɚɗɚɏɔɣɑɝɖɔɑ ɘɑɞɚɐɧ ɐɔɌɏəɚɝɞɔɖɔ əɑ ɛɚɓɎɚɗɔɗɔ ɞɚɣəɚ ɛɚɝɞɌɎɔɞɨ ɐɔɌɏəɚɓ 

ɚɝɞɜɚɏɚ ɔəɠɌɜɖɞɌ ɘɔɚɖɌɜɐɌ.  

ȳɌɖɗɪɣɑəɔɑ. ȸȼȾ ɝɑɜɐɢɌ ɛɚɓɎɚɗɫɑɞ ɎɧɫɎɔɞɨ əɌɜɟɤɑəɔɫ ɝɞɜɟɖɞɟɜɧ ɘɔɚɖɌɜɐɌ, Ɍ ɞɌɖɒɑ 

ɚɛɜɑɐɑɗɔɞɨ ɛɜɔɣɔəɟ ɔɡ ɎɚɓəɔɖəɚɎɑəɔɫ, ɐɔɠɠɑɜɑəɢɔɜɟɫ ɔɤɑɘɔɣɑɝɖɚɑ ɔ əɑ ɔɤɑɘɔɣɑɝɖɚɑ ɛɚ-

Ɏɜɑɒɐɑəɔɑ.  ȰɔɌɏəɚɝɞɔɣɑɝɖɔɑ Ɏɚɓɘɚɒəɚɝɞɔ ɞɌɖɔɡ ɝɞɌəɐɌɜɞəɧɡ ɘɑɞɚɐɚɎ ɐɔɌɏəɚɝɞɔɖɔ, ɖɌɖ ɉȶȯ, 

ɉɡɚȶȯ ɟɝɞɟɛɌɪɞ Ɏɚɓɘɚɒəɚɝɞɫɘ ȸȼȾ ɝɑɜɐɢɌ ɝ ɚɞɝɜɚɣɑəəɧɘ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ ɛɜɔ ɚɢɑəɖɑ ɝɚ-

ɝɞɚɫəɔɫ ɘɔɚɖɌɜɐɌ Ɏ ɝɗɚɒəɧɡ ɝɔɞɟɌɢɔɫɡ, ɚɝɚɍɑəəɚ ɛɜɔ ɝɚɣɑɞɌəɔɔ ɜɌɓɗɔɣəɧɡ ɓɌɍɚɗɑɎɌəɔɕ. 
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ypertrophic cardiomyopathy (HCM) is 

a genetically determined myocardial 

disease characterized by hypertrophy 

of the myocardium of the left and/or 

right ventricle. The most common 

cause of HCM is a mutation i n sarcomeric pro-

teins, which is transmitted by an autosomal 

dominant type [1]. According to the literature 

15 -20% of patients with HCM have signs of ath-

erosclerosis of epicardial coronary arteries [2]. 

The addition of atherosclerotic lesions of the 

coronar y bed leads to a significant deterioration 

in the prognosis of the underlying disease. 

When evaluating the results of multicenter 

studies, it was noted that in 10% of cases, a 

combination of HCM and coronary heart disease 

(CHD) is possible [3, 4, 5].  

One o f the known complications in pa-

tients with hypertrophic cardiomyopathy is 

acute myocardial infarction (AMI) [2]. Pathoge-

netic mechanisms of MI development in patients 

with HCM may be different: ischemia may be 

caused by obstructive lesions of epicardial co ro-

nary arteries (type 1 MI) or occur in the absence 

of obstructive lesions of epicardial coronary ar-

teries (mainly type 2 MI) [5].  

In this article we present a clinical case of 

a patient with 1st type acute myocardial infarc-

tion and hypertrophic cardiomyopathy, she was 

diagnosed with HCM after the development of 

AMI.  

Case re port.  

Patient M., 61 years old, female, for a long 

time has experienced arterial hypertension with 

rises in blood pressure (BP) up to 250/120 

mmHg. The patient has had chest pain for 3 

years, but she did not seek medical help. Five 

years ago she was diagno sed with type 2 diabe-

tes mellitus.  

In June 2022, for the first time, a pro-

longed anginal attack has developed, accompa-

nied by ECG changes: ST segment depression 

up to 2 mm, negative T -wave in the I standard 

lead, in aVL, left thoracic leads, which were re-

garded as ischemic dynamics. The patient was 

urgently hospitalized in the regional vascular 

center. Laboratory findings showed an increase 

in the level of troponin T in dynamics and a di-

agnosis of acute myocardial infarction without 

ST segment elevation was  made according to the 

criteria of the Fourth universal definition of MI 

[6]. During emergency coronary angiography 

diagonal artery stenosis was detected ð 60%, 

right coronary artery stenosis ð 40%, subtotal  

H 

 

Fig. 1 (ȼɔɝ. 1) 

Fig. 1.   ECG.  

Sinus rhythm, heart rate 71 bpm. Deviation of the electrical axis of the heart to the left . Signs of LV hyper-

trophy (Cornell index 36 mm), signs of an LA enlargement (expansion of the P wave to 0.12 s). . 

ȼɔɝ. 1.   ɉȶȯ. 

ȼɔɞɘ ɝɔəɟɝɚɎɧɕ ɜɔɞɘ, ɃȽȽ-71 ɟɐ/ɘɔə. Ⱥɞɖɗɚəɑəɔɑ ɩɗɑɖɞɜɔɣɑɝɖɚɕ ɚɝɔ ɝɑɜɐɢɌ ɎɗɑɎɚ. ȻɜɔɓəɌɖɔ ɏɔɛɑɜ-

ɞɜɚɠɔɔ ȷȲ (ȶɚɜəɑɗɨɝɖɔɕ ɔəɐɑɖɝ 36 ɘɘ), ɛɜɔɓəɌɖɔ ɟɎɑɗɔɣɑəɔɫ ȷȻ (ɜɌɝɤɔɜɑəɔɑ ɓɟɍɢɌ ȼ ɐɚ 0,12 ɝ). 
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stenosis of the posterolateral artery, in 

connection with which stenting of the posterior 

lateral coronary artery was performed, af ter  

which anginal pain was relieved. After the   res-

toration of full blood flow through the narrowed 

coronary artery and the appointment of con-

servative therapy, the patient's condition im-

proved, intense chest pain did not recur, how-

ever, the patient was s till bothered by chest 

pain, shortness of breath with a small load, 

general weakness. During echocardiography, 

attention was drawn to a significant thickening 

of the interventricular septum (IVS) up to 2 cm, 

as well as the absence of violations of local co n-

tractility, preserved global left ventricle (LV) con-

tractility. Taking into account the persistent 

complaints, the absence of areas of violation of 

local contractility (as signs of myocardial infarc-

tion in echocardiography), the patient was 

transferred fo r examination and clarification of 

the diagnosis to the E.I. Chazov Research Cen-

tre of Cardiology.  

Patient had complained of chest pains of 

varying intensity, both against the background 

of moderate intensity of physical exertion and at 

rest, shortness of  breath, general weakness. On 

the ECG, a sinus rhythm with a heart rate of 71 

beats/min was recorded, signs of LV hypertro-

phy (Cornell index 36 mm at normal less than 

20 mm for women), signs of an LA enlargement 

(expansion of the P wave to 0.12 s with a no rm 

of up to 0.1 s) (fig. 1).   

According to cardiac ultrasound, there 

were no clear areas of abnormalities of local 

contractility, symmetrical hypertrophy of the 

myocardium of the left ventricle (LV) was de-

fined (the thickness of the interventricular sep-

tu m in the basal segment was up to 18 mm, in 

the middle segment ð 20 mm, the posterior wall 

of the left ventricle ð 17 mm) with the develop-

ment of significant LVOT obstruction. Global LV 

myocardial contractility  was  satisfactory   (ejec- 

 

Fig. 2 (ȼɔɝ. 2) 

Fig. 2.    cMRI of the heart .   

A, B ð cine -MRI (A ð short LV axis, B ð long LV axis); C, D ð delayed contrast (Inversion Recovery) (C ð short 

LV axis, D ð long LV axis). LV myocardial hypertrophy is detected by cine -MRI (yellow arrows); contrast scans 

demonstrate the zone of subendo cardial accumulation of contrast agent ð the zone of acute myocardial in-

farction (red arrows) and the zones of intramyocardial accumulation (blue arrows).  

ȼɔɝ. 2.    ȸȼȾ ɝɑɜɐɢɌ.  

Ȭ, Ȯ ð ɖɔəɚ-ȸȼȾ (A ð ɖɚɜɚɞɖɌɫ ɚɝɨ ȷȲ, B ð ɐɗɔəəɌɫ ɚɝɨ ȷȲ); C, D ð ɚɞɝɜɚɣɑəəɚɑ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑ 

(Inversion Recovery) ( C ð ɖɚɜɚɞɖɌɫ ɚɝɨ ȷȲ, D ð ɐɗɔəəɌɫ ɚɝɨ ȷȲ). ȹɌ ɖɔəɚ-ȸȼȾ ɚɛɜɑɐɑɗɫɑɞɝɫ ɏɔɛɑɜɞɜɚɠɔɫ 

ɘɔɚɖɌɜɐɌ ȸȲȻ (ɒɑɗɞɧɑ ɝɞɜɑɗɖɔ); əɌ ɞɚɘɚɏɜɌɘɘɌɡ ɝ ɚɞɝɜɚɣɑəəɧɘ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ ɖɜɌɝəɧɑ ɝɞɜɑɗɖɔ 

ɟɖɌɓɧɎɌɪɞ əɌ ɓɚəɟ ɝɟɍɩəɐɚɖɌɜɐɔɌɗɨəɚɏɚ əɌɖɚɛɗɑəɔɫ ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ ð ɓɚəɟ ɚɝɞɜɚɏɚ ɔəɠɌɜɖɞɌ 

ɘɔɚɖɌɜɐɌ, ɏɚɗɟɍɧɑ ɝɞɜɑɗɖɔ ð əɌ ɓɚəɟ ɔəɞɜɌɘɔɚɖɌɜɐɔɌɗɨəɚɏɚ əɌɖɚɛɗɑəɔɫ. 
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tion fraction >60% according to Simpson). Thus, 

according to ECG and echocardiography,  

convincing data for a  myocardial infarction 

wasnõt obtained. Since the presence of MI in the 

anamnesis is a serious unfavorable factor rela-

tive to the prognosis of the disease, a cMRI with 

contrast enhancement was performed. Ȭccord-

ing to MRI data, asymmetric hypertrophy of the  

myocardium of interventricular septum (IVS) 

was determined throughout its entire length 

(thickness in the basal segment up to 21 mm, in 

middle ð 22 mm, in the apical ð 15 mm), uneven 

thickening of the anterior and lower walls (in 

the basal segment ð up to  15 mm and 13 mm, 

in the middle and apical segments ð up to 10 -12 

mm). No thickening of the lateral wall was de-

tected (myocardial thickness up to 8 -10 mm). 

There werenõt abnormalities of segmental con-

tractility of the LV myocardium. Signs of ob-

struction of  the LVOT due to anterohistolic 

movement of the mitral valve leaflet and hyper-

trophy of the anterior LV wall in the basal seg-

ment were determined.  

After the introduction of the contrast 

agent, itõs pathological accumulation of two 

types was determined. In  the middle segment 

and, partially, in the adjacent parts of the basal 

and apical segments of the lateral and anterior 

walls of the LV, subendocardial accumulation of 

contrast agent was detected, which is character-

istic of ischemic lesions. In addition, si ngle 

small intramyocardial accumulation sites were 

detected in the anterior and lower septum re-

gions of the middle segment of the LV (on the 

border with the free wall of the right ventricle), 

which most likely reflects the presence of fibro-

sis zones in the  hypertrophied myocardium (fig. 

2). The T2 -weighted images in the same zone 

showed an increase in the MR signal, which was 

regarded as a manifestation of edema (fig.3).  

According to the results of the examina-

tion, the patient had significant hypertrophy, 

the severity of which did not correspond to that 

of a patient with corrected arterial hypertension, 

as well as focal myocardial lesion of an ischemic 

nature in the acute (less than 4 weeks) stage, 

which confirmed the diagnosis of AMI.  

To confirm the diagno sis of HCM, a genet-

ic study was performed in which a mutation 

was detected in the gene encoding the sarco-

mere contractile protein ð myosin -binding pro-

tein C (MYBPC3) (fig. 4). The most common mu-

tations in the genes encoding myosin (MYH7), 

myosin -binding pr otein C (MYBPC3), actin 

(ACTC), troponin (TNNI3, TNNT2, TNNC) are at 

the basis of the development of HCM. About half 

of the cases of HCM are due to pathogenic vari-

ants in the MYH7 and  MYBPC3  

genes [5].  

Thus, the results of the examination al-

lowed us to m ake the following diagnosis: coro-

nary heart disease: acute non -ST-elevation my-

 

Fig. 3 (ȼɔɝ. 3) 

Fig. 3.     Cardiac MRI, T2 -weighted images two -chamber projection, short axis, basal and middle 

segments.    

Areas of increase in the MR signal characteristic of edema are indicated by an arrow.  

ȼɔɝ. 3.   ȸȼȾ ɝɑɜɐɢɌ, Ⱦ2-ɎɓɎɑɤɑəəɧɑ ɔɓɚɍɜɌɒɑəɔɫ, ɐɎɟɡɖɌɘɑɜəɌɫ ɛɜɚɑɖɢɔɫ, ɖɚɜɚɞɖɌɫ ɚɝɨ, ɍɌ-

ɓɌɗɨəɧɕ ɔ ɝɜɑɐəɔɕ ɝɑɏɘɑəɞɧ.   

ȳɚəɧ ɛɚɎɧɤɑəɔɫ ȸȼ-ɝɔɏəɌɗɌ, ɡɌɜɌɖɞɑɜəɧɑ ɐɗɫ ɚɞɑɖɌ, ɟɖɌɓɌəɧ ɝɞɜɑɗɖɚɕ. 
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