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Ȱɚɜɚɏɔɑ ɣɔɞɌɞɑɗɔ! 

 

Ȯɧ ɛɚɗɟɣɔɗɔ ɛɑɜɎɧɕ əɚɘɑɜ ȼɚɝɝɔɕɝɖɚɏɚ ɉɗɑɖɞɜɚəəɚɏɚ 

ȲɟɜəɌɗɌ ȷɟɣɑɎɚɕ ȰɔɌɏəɚɝɞɔɖɔ ɓɌ 2022 ɏɚɐ (REJR, Ⱦɚɘ 12, No1, 

2022).  

ȻɌəɐɑɘɔɫ ɖɚɜɚəɌɎɔɜɟɝəɚɕ ɔəɠɑɖɢɔɔ COVID-19, Ɏɧ-

ɓɎɌəəɌɫ Ɏɔɜɟɝɚɘ SARS-CoV-2, ɝɞɌɍɔɗɔɓɔɜɚɎɌɗɌɝɨ ɔ ɘɧ Ɏɔɐɔɘ 

ɝəɔɒɑəɔɑ ɓɌɍɚɗɑɎɌɑɘɚɝɞɔ. Ȯ ȸɚɝɖɎɑ, ȻɚɐɘɚɝɖɚɎɨɑ ɔ əɑɖɚɞɚ-

ɜɧɡ ɐɜɟɏɔɡ ɜɑɏɔɚəɌɡ ɚɞɘɑəɑəɚ əɚɤɑəɔɑ ɘɌɝɚɖ! ȽəɔɒɌɑɞɝɫ ɖɚ-

ɗɔɣɑɝɞɎɚ ɏɚɝɛɔɞɌɗɔɓɌɢɔɕ ɛɌɢɔɑəɞɚɎ ɝ ɛɚɜɌɒɑəɔɑɘ ɗɑɏɖɔɡ. 

Ȯɘɑɝɞɑ ɝ ɞɑɘ, ɝɚɓɐɌɑɞɝɫ ɎɛɑɣɌɞɗɑəɔɑ, ɣɞɚ ɛɚɜɌɒɑəɔɑ ɚɜɏɌəɚɎ-

ɘɔɤɑəɑɕ, ɞɚɗɨɖɚ ɟɎɑɗɔɣɔɎɌɑɞɝɫ. ȸɧ ɛɗɌəɔɜɟɑɘ ɛɜɚɐɚɗɒɌɞɨ 

ɜɟɍɜɔɖɟ, ɛɚɝɎɫɥɑəəɟɪ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɑ COVID-

ɌɝɝɚɢɔɔɜɚɎɌəəɧɡ ɔɓɘɑəɑəɔɕ ɗɑɏɖɔɡ ɔ ɛɜɔɘɑəɑəɔɑ ɘɑɞɚɐɚɎ 

ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɛɜɔ ɛɚɜɌɒɑəɔɔ ɐɜɟɏɔɡ ɚɜɏɌəɚɎ.  ȸɧ ɟɎɑ-

ɜɑəɧ, ɣɞɚ ɛɟɍɗɔɖɌɢɔɫ ɘɌɞɑɜɔɌɗɚɎ, ɝɎɫɓɌəəɧɡ ɝ ɐɌəəɚɕ ɞɑɘɚɕ, 

ɍɟɐɑɞ ɛɚɗɑɓəɌ ɛɜɌɖɞɔɣɑɝɖɔɘ ɎɜɌɣɌɘ.  

ȶɚəɑɣəɚ, ɘɧ ɛɜɚɐɚɗɒɌɑɘ ɛɑɣɌɞɌɞɨ ɗɑɖɢɔɔ, əɌɟɣəɧɑ ɚɍ-

ɓɚɜɧ, ɚɜɔɏɔəɌɗɨəɧɑ ɝɞɌɞɨɔ ɔ ɝɗɟɣɌɔ ɔɓ ɛɜɌɖɞɔɖɔ. Ȯ ɩɞɚɘ əɚ-

ɘɑɜɑ ɎɌɤɑɘɟ ɎəɔɘɌəɔɪ ɛɜɑɐɝɞɌɎɗɑəɌ ɗɑɖɢɔɫ, ɐɎɌ əɌɟɣəɧɡ 

ɚɍɓɚɜɌ, 6 ɚɜɔɏɔəɌɗɨəɧɡ ɝɞɌɞɑɕ ɔ 7 ɝɗɟɣɌɑɎ ɔɓ ɛɜɌɖɞɔɖɔ.  

ȼɌɍɚɞɌ ɜɑɐɖɚɗɗɑɏɔɔ ɒɟɜəɌɗɌ ɛɜɚɐɚɗɒɌɑɞɝɫ Ɏ ɝɞɌəɐɌɜɞ-

əɚɘ ɜɑɒɔɘɑ. ȸɧ ɏɚɞɚɎɔɘ ɒɟɜəɌɗ ɔɓ ɝɞɌɞɑɕ, ɖɚɞɚɜɧɑ ɌɎɞɚɜɧ 

ɛɜɔɝɧɗɌɪɞ əɌɘ əɌ ɛɚɣɞɟ www.rejr.ru. ȺɐəɌɖɚ ɫ Ɏɧəɟɒɐɑə ɖɚə-

ɝɞɌɞɔɜɚɎɌɞɨ, ɣɞɚ ɖɚɗɔɣɑɝɞɎɚ əɑɐɚɝɞɌɞɚɣəɚ ɖɌɣɑɝɞɎɑəəɚ Ɏɧɛɚɗ-

əɑəəɧɡ ɜɌɍɚɞ əɑ ɝəɔɒɌɑɞɝɫ. ȿɍɑɐɔɞɑɗɨəɚ ɛɜɚɤɟ ɌɎɞɚɜɚɎ ɛɑɜɑɐ 

ɚɞɛɜɌɎɖɚɕ ɝɞɌɞɨɔ Ɏ ɒɟɜəɌɗ ɎəɔɘɌɞɑɗɨəɚ ɚɓəɌɖɚɘɔɞɨɝɫ ɝ ɞɜɑ-

ɍɚɎɌəɔɫɘɔ, ɖɚɞɚɜɧɑ ɛɜɑɐɦɫɎɗɫɪɞɝɫ ɖ ɛɚɐɌɣɑ ɘɌɞɑɜɔɌɗɚɎ 

(http://www.rej r.ru/avtoram/avtoram.html).  

ȶɌɖ ɎɝɑɏɐɌ, ɘɧ ɒɐɑɘ ɚɞ əɌɤɔɡ ɣɔɞɌɞɑɗɑɕ ɔ ɌɎɞɚɜɚɎ ɚɍ-

ɜɌɞəɟɪ ɝɎɫɓɨ - ɚɞɓɧɎɧ, Ɏɚɛɜɚɝɧ ɔ ɛɚɒɑɗɌəɔɫ ɛɚ ɜɌɍɚɞɑ ɒɟɜ-

əɌɗɌ.  

 

ȲɑɗɌɪ Ɏɝɑɘ ɓɐɚɜɚɎɨɫ, ɍɗɌɏɚɛɚɗɟɣɔɫ ɔ ɍɚɗɨɤɔɡ ɞɎɚɜɣɑ-

ɝɖɔɡ ɟɝɛɑɡɚɎ əɌ ɍɗɌɏɚ əɌɤɔɡ ɛɌɢɔɑəɞɚɎ! 

 

ȯɗɌɎəɧɕ ɜɑɐɌɖɞɚɜ  

ȬɖɌɐɑɘɔɖ ȼȬȹ Ƚ.ȶ. ȾɑɜəɚɎɚɕ 
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ȮȹȿȾȼȴȼȺȾȺȮȬɋ ȻȱȼȴȬȻȴȶȬȷɈȹȬɋ ȼȱȹȾȯȱȹȺȯȼȬɀȴɋ:  

ȽȷȺȲȹȺȽȾȴ çȻȼȺȽȾȺȵè ȸȱȾȺȰȴȶȴ 

 

ȬɜɒɌəɢɑɎ Ȭ.Ȼ. 
 

ɀȯȭȿ ȹɌɢɔɚəɌɗɨəɧɕ ɘɑɐɔɢɔəɝɖɔɕ ɔɝɝɗɑɐɚɎɌɞɑɗɨɝɖɔɕ ɢɑəɞɜ  

çɂɑəɞɜɌɗɨəɧɕ əɌɟɣəɚ-ɔɝɝɗɑɐɚɎɌɞɑɗɨɝɖɔɕ ɔəɝɞɔɞɟɞ ɝɞɚɘɌɞɚɗɚɏɔɔ ɔ ɣɑɗɪɝɞəɚ-ɗɔɢɑɎɚɕ ɡɔɜɟɜɏɔɔè ȸɔəɓɐɜɌɎɌ ȼɚɝɝɔɔ  

ɏ. ȸɚɝɖɎɌ, ȼɚɝɝɔɫ 

 

əɟɞɜɔɜɚɞɚɎɌɫ ɛɑɜɔɌɛɔɖɌɗɨəɌɫ ɜɑəɞɏɑəɚɏɜɌɠɔɫ ɫɎɗɫɑɞɝɫ ɝɗɚɒəɚɕ ɘɑɞɚɐɔɖɚɕ Ɏ ɚɞəɚ-

ɤɑəɔɔ ɛɚɗɟɣɑəɔɫ ɔ ɔəɞɑɜɛɜɑɞɌɢɔɔ ɔɓɚɍɜɌɒɑəɔɫ. Ⱥɝɚɍɑəəɚɝɞɔ ɐɌəəɚɕ ɘɑɞɚɐɔɖɔ ɛɜɚ-

ɫɎɗɫɪɞɝɫ ɔɝɖɌɒɑəɔɫɘɔ ɔɓɚɍɜɌɒɑəɔɫ ɠɚɜɘɧ ɔ ɜɌɓɘɑɜɚɎ ɌəɌɞɚɘɔɣɑɝɖɔɡ ɐɑɞɌɗɑɕ ɔ ɛɌ-

ɞɚɗɚɏɔɣɑɝɖɔɡ ɓɚə, ɎɑɜɞɔɖɌɗɨəɧɡ ɎɓɌɔɘɚɚɞəɚɤɑəɔɕ ɌəɌɞɚɘɔɣɑɝɖɔɡ ɐɑɞɌɗɑɕ ɘɑɒɐɟ ɝɚ-

ɍɚɕ ɔ ɝ ɓɚəɌɘɔ ɐɑɝɞɜɟɖɢɔɔ ɖɚɝɞəɚɕ ɞɖɌəɔ. ȹɑ ɎɝɑɏɐɌ ɫɎɗɫɑɞɝɫ ɞɚɣəɧɘ ɚɛɜɑɐɑɗɑəɔɑ 

ɖɚɗɔɣɑɝɞɎɌ ɖɚɜəɑɎɧɡ ɖɌəɌɗɚɎ ɓɟɍɚɎ ɔ ɝɞɑɛɑəɔ ɔɡ ɚɍɞɟɜɌɢɔɔ, əɑ ɐɚɝɞɚɎɑɜəɧ ɔɓɘɑɜɑəɔɫ ɔ ɜɌɝɣɑ-

ɞɧ ɛɚ ɝəɔɘɖɌɘ.  

ȴɝɖɌɒɑəɔɫ ɔɓɚɍɜɌɒɑəɔɫ ɓəɌɣɔɞɑɗɨəɚ ɟɎɑɗɔɣɔɎɌɪɞɝɫ ɛɜɔ əɑɝɚɍɗɪɐɑəɔɔ ɛɜɌɎɔɗ ɝɦɑɘɖɔ. 

ɃɌɝɞɚ ɎɝɞɜɑɣɌɪɥɔɘɔɝɫ ɛɚɏɜɑɤəɚɝɞɫɘɔ ɫɎɗɫɪɞɝɫ: ɛɜɚɔɓɎɚɗɨəɧɕ Ɏɧɍɚɜ ɟɏɗɚɎ əɌɖɗɚəɌ ɔ ɘɑɝɞɌ 

ɢɑəɞɜɌɢɔɔ ɜɑəɞɏɑəɚɎɝɖɚɕ ɞɜɟɍɖɔ, əɑɛɜɌɎɔɗɨəɚɑ ɜɌɝɛɚɗɚɒɑəɔɑ ɛɜɔɑɘəɔɖɌ ɜɑəɞɏɑəɚɎɝɖɚɏɚ ɔɓɗɟ-

ɣɑəɔɫ Ɏɚ ɜɞɟ ɛɌɢɔɑəɞɌ, əɑɩɠɠɑɖɞɔɎəɧɕ ɛɚɐɍɚɜ ɠɔɓɔɖɚ-ɞɑɡəɔɣɑɝɖɔɡ ɟɝɗɚɎɔɕ ɝɦɑɘɖɔ, əɑɝɚɍɗɪ-

ɐɑəɔɑ ɟɝɗɚɎɔɕ ɛɚɝɞɛɜɚɢɑɝɝɚɜəɚɕ ɚɍɜɌɍɚɞɖɔ ɔ ɛɑɣɌɞɔ ɢɔɠɜɚɎɚɏɚ ɔɓɚɍɜɌɒɑəɔɫ. 

ȴəɞɑɜɛɜɑɞɌɢɔɫ ɎəɟɞɜɔɜɚɞɚɎɧɡ ɛɑɜɔɌɛɔɖɌɗɨəɧɡ ɜɑəɞɏɑəɚɏɜɌɘɘ ɐɚɗɒəɌ ɚɝɟɥɑɝɞɎɗɫɞɨɝɫ 

ɝ ɟɣɑɞɚɘ ɓəɌəɔɕ ɚ ɛɜɚɑɖɢɔɚəəɧɡ ɓɌɖɚəɚɘɑɜəɚɝɞɫɡ ɜɑəɞɏɑəɚɝɖɔɌɗɚɏɔɣɑɝɖɚɕ ɖɌɜɞɔəɧ Ɏ əɚɜɘɑ ɔ 

ɛɜɔ ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ ɛɜɚɢɑɝɝɌɡ Ɏ ɓɟɍɚɌɗɨɎɑɚɗɫɜəɚɕ ɚɍɗɌɝɞɔ. 

 

ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɎəɟɞɜɔɜɚɞɚɎɌɫ ɛɑɜɔɌɛɔɖɌɗɨəɌɫ ɜɑəɞɏɑəɚɏɜɌɠɔɫ, ɓɟɍɚɌɗɨɎɑɚɗɫɜəɌɫ ɚɍ-

ɗɌɝɞɨ, ɚɝɚɍɑəəɚɝɞɔ ɘɑɞɚɐɔɖɔ, ɔɝɖɌɒɑəɔɫ ɔɓɚɍɜɌɒɑəɔɫ, ɘɑɞɚɐɔɣɑɝɖɔɑ ɛɚɏɜɑɤəɚɝɞɔ, ɔəɞɑɜɛɜɑ-

ɞɌɢɔɫ ɜɑəɞɏɑəɚɏɜɌɘɘ. 
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INTRAORAL PERIAPICAL RADIOGRAPHY: THE DIFFICULTIES OF THE "SIMPLE" METHOD 

 

Arzhantsev A.P.  
 

National Medical Research Center, Central Research Institute of Dentistry and Oral Surgery. Moscow, Russia.  

 

ntraoral periapical radiography is a complex technique for obtaining and interpreting images. 

The features of this technique are manifested by di stortions of the image of the shape and size 

of anatomical parts and pathological zones, vertical relationships of anatomical parts between 

themselves and with the zones of bone destruction. It is not always accurate to determine the 

number of root canals of the teeth and the degree of their obturation, measurements and calcula-

tions are not reliable.  

Image distortion increases significantly if the shooting rules are not followed. Often encoun-

tered errors are: an arbitrary choice of angles of inclination an d the centration of the X -ray tube, the 

wrong location of the X -ray receiver in the patient's mouth, inefficient selection of physical and tech  
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nical conditions of shooting, non -compliance with the conditions of the post -processing and printing 

digital im age. 

The interpretation of intraoral periapical radiographs should be carried out taking into ac-

count the knowledge of the projection patterns of the X -ray diagnostic picture in normal and patho-

logical processes in the dental alveolar region.   

 

Keywords: intraoral periapical X -ray, dentoalveolar region, features of the method, image dis-

tortion, methodological errors, interpretation of radiographs.  
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 əɟɞɜɔɜɚɞɚɎɌɫ ɛɑɜɔɌɛɔɖɌɗɨəɌɫ 

(ɖɚəɞɌɖɞəɌɫ) ɜɑəɞɏɑəɚɏɜɌɠɔɫ ð ɝɞɌ-

ɜɑɕɤɌɫ ɜɑəɞɏɑəɚɝɞɚɘɌɞɚɗɚɏɔɣɑɝɖɌɫ 

ɘɑɞɚɐɔɖɌ, ɜɌɓɜɌɍɚɞɌəəɌɫ 

Ȭ.ɂɑɤɔəɝɖɔɘ Ɏ 1906 ɏ. ɉɞɌ ɘɑɞɚ-

ɐɔɖɌ əɌɣɌɗɌ ɛɜɔɘɑəɫɞɨɝɫ ɑɥɑ ɝ əɌɣɌɗɌ ɁɁ 

ɎɑɖɌ ɔ əɌ ɛɜɚɞɫɒɑəɔɔ əɑɝɖɚɗɨɖɔɡ ɐɑɝɫɞɔɗɑ-

ɞɔɕ ɫɎɗɫɗɌɝɨ ɚɝəɚɎəɧɘ ɝɛɚɝɚɍɚɘ ɜɑəɞɏɑəɚ-

ɐɔɌɏəɚɝɞɔɖɔ ɓɟɍɚɌɗɨɎɑɚɗɫɜəɚɕ ɚɍɗɌɝɞɔ. ȹɑ-

ɝɘɚɞɜɫ əɌ ɝɚɎɜɑɘɑəəɚɑ ɞɑɡəɔɣɑɝɖɚɑ ɚɝəɌɥɑ-

əɔɑ ɜɑəɞɏɑəɚɝɞɚɘɌɞɚɗɚɏɔɔ, ɛɑɜɔɌɛɔɖɌɗɨəɌɫ 

ɜɑəɞɏɑəɚɏɜɌɠɔɫ əɑ ɞɚɗɨɖɚ əɑ ɟɞɜɌɞɔɗɌ ɝɎɚɑɏɚ 

ɓəɌɣɑəɔɫ, əɚ ɛɚ-ɛɜɑɒəɑɘɟ ɫɎɗɫɑɞɝɫ əɌɔɍɚɗɑɑ 

ɣɌɝɞɚ ɔɝɛɚɗɨɓɟɪɥɑɕɝɫ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚɕ 

ɘɑɞɚɐɔɖɚɕ Ɏ ɝɞɚɘɌɞɚɗɚɏɔɔ, əɌ ɐɚɗɪ ɖɚɞɚɜɚɕ 

ɛɜɔɡɚɐɔɞɝɫ ɚɖɚɗɚ 90% ɚɞ ɚɍɥɑɏɚ ɣɔɝɗɌ Ɏəɟɞ-

ɜɔɜɚɞɚɎɧɡ ɔɝɝɗɑɐɚɎɌəɔɕ. ȮəɟɞɜɔɜɚɞɚɎɌɫ ɛɑ-

ɜɔɌɛɔɖɌɗɨəɌɫ ɜɑəɞɏɑəɚɏɜɌɠɔɫ Ɏ ɚɛɜɑɐɑɗɑə-

əɧɡ ɖɗɔəɔɣɑɝɖɔɡ ɝɔɞɟɌɢɔɫɡ ɝɞɌəɚɎɔɞɝɫ 

ɑɐɔəɝɞɎɑəəɚɕ ɘɑɞɚɐɔɖɚɕ ɐɗɫ ɚɝɟɥɑɝɞɎɗɑəɔɫ 

ɛɜɑɢɔɓɔɚəəɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɗɔɍɚ əɌɓəɌɣɌɑɞɝɫ 

Ɏ ɐɚɛɚɗəɑəɔɑ ɖ ɚɜɞɚɛɌəɞɚɘɚɏɜɌɠɔɔ, ɛɌəɚ-

ɜɌɘəɚɕ ɔɗɔ ɎəɑɜɚɞɚɎɚɕ ɜɑəɞɏɑəɚɏɜɌɠɔɔ ɣɑ-

ɗɪɝɞɑɕ. 

ȶɌɖ ɔɓɎɑɝɞəɚ, ɛɜɔəɢɔɛ ɛɚɗɟɣɑəɔɫ 

ɔɓɚɍɜɌɒɑəɔɫ ɓɌɖɗɪɣɌɑɞɝɫ Ɏ əɌɛɜɌɎɗɑəɔɔ 

ɜɑəɞɏɑəɚɎɝɖɚɏɚ ɗɟɣɌ əɌ Ɏɑɜɡɟɤɖɟ ɖɚɜəɫ ɓɟɍɌ 

ɛɑɜɛɑəɐɔɖɟɗɫɜəɚ ɍɔɝɝɑɖɞɜɔɝɑ ɟɏɗɌ, ɚɍɜɌɓɚ-

ɎɌəəɚɏɚ ɐɗɔəəɚɕ ɚɝɨɪ ɓɟɍɌ ɔ ɛɗɚɝɖɚɝɞɨɪ 

ɛɗɑəɖɔ. Ȱɗɫ ɖɌɒɐɚɕ ɏɜɟɛɛɧ ɓɟɍɚɎ ɛɜɑɐɟ-

ɝɘɚɞɜɑəɧ ɚɛɜɑɐɑɗɑəəɧɑ ɟɏɗɧ əɌɖɗɚəɌ ɜɑəɞ-

ɏɑəɚɎɝɖɚɕ ɞɜɟɍɖɔ, ɛɜɑɐɗɚɒɑəəɧɑ 

Ƚ.ȷ.ȶɚɛɑɗɨɘɌəɚɘ ɔ ȷ.ȯ.ȭɑɜɘɌə (1950).  ȹɌ 

ɝəɔɘɖɑ ɡɚɜɚɤɑɏɚ ɖɌɣɑɝɞɎɌ ɐɚɗɒəɧ ɚɞɣɑɞɗɔ-

Ɏɚ ɎɧɫɎɗɫɞɨɝɫ ɝɞɜɟɖɞɟɜɌ ɖɚɝɞəɚɕ ɞɖɌəɔ ɚɖɚ-

ɗɚɖɚɜəɑɎɧɡ ɚɞɐɑɗɚɎ, ɖɚɜɞɔɖɌɗɨəɌɫ ɎɧɝɞɔɗɖɌ 

ɗɟəɚɖ ɓɟɍɚɎ, ɖɚɜɑəɨ, ɤɑɕɖɌ, ɖɚəɞɌɖɞəɧɑ ɔ 

ɜɑɒɟɥɔɑ ɛɚɎɑɜɡəɚɝɞɔ ɖɚɜɚəɚɖ ɓɟɍɚɎ, ɝɚɝɞɚ-

ɫəɔɑ ɚɍɞɟɜɔɜɚɎɌəəɚɏɚ ɖɚɜəɑɎɚɏɚ ɖɌəɌɗɌ, ɗɟ-

əɚɖ ɚɞɝɟɞɝɞɎɟɪɥɔɡ ɓɟɍɚɎ, ɛɑɜɔɔɘɛɗɌəɞɌɢɔ-

ɚəəɧɡ ɖɚɝɞəɧɡ ɞɖɌəɑɕ Ɏ ɓɚəɑ Ɏəɟɞɜɔɖɚɝɞəɧɡ 

ɐɑəɞɌɗɨəɧɡ ɔɘɛɗɌəɞɌɞɚɎ (ɜɔɝ. 1 Ɍ-ɏ). 

ȹɑɝɘɚɞɜɫ əɌ ɖɌɒɟɥɟɪɝɫ ɛɜɚɝɞɚɞɟ 

Ɏɚɝɛɜɔɫɞɔɫ ɔɓɚɍɜɌɒɑəɔɫ ɛɑɜɔɌɛɔɖɌɗɨəɌɫ 

ɜɑəɞɏɑəɚɏɜɌɠɔɫ ɫɎɗɫɑɞɝɫ əɌɔɍɚɗɑɑ ɝɗɚɒəɚɕ 

ɛɚ Ɏɧɛɚɗəɑəɔɪ ɘɑɞɚɐɔɖɚɕ Ɏ ɝɜɌɎəɑəɔɑ ɝ 

ɐɜɟɏɔɘɔ ɝɛɚɝɚɍɌɘɔ ɝɦɑɘɖɔ ɓɟɍɚɎ ɔ ɣɑɗɪɝɞɑɕ. 

ȴɘɑəəɚ ɛɚɩɞɚɘɟ əɌ ɛɜɌɖɞɔɖɑ əɑɎɚɓɘɚɒəɚ 

ɛɚɗɟɣɔɞɨ ɔɐɑəɞɔɣəɚɑ ɔɓɚɍɜɌɒɑəɔɑ ɚɐəɚɏɚ 

ɟɣɌɝɞɖɌ ɓɟɍɚɌɗɨɎɑɚɗɫɜəɚɕ ɚɍɗɌɝɞɔ ɛɜɔ ɛɚ-

Ɏɞɚɜəɧɡ ɔɝɝɗɑɐɚɎɌəɔɫɡ (ɜɔɝ. 2 Ɍ, ɍ), ɣɞɚ ɝɚ-

ɓɐɌɑɞ ɞɜɟɐəɚɝɞɔ ɔəɞɑɜɛɜɑɞɌɢɔɔ ɔɓɘɑəɑəɔɕ Ɏ 

ɐɔəɌɘɔɖɑ. 

ȼɑəɞɏɑəɚɝɖɔɌɗɚɏɔɣɑɝɖɔɑ ɚɝɚɍɑəəɚɝɞɔ 

ɐɌəəɚɕ ɘɑɞɚɐɔɖɔ ɛɜɚɫɎɗɫɪɞɝɫ əɑɛɜɚɛɚɜɢɔ-

ɚəɌɗɨəɚɝɞɨɪ ɚɞɚɍɜɌɒɑəɔɫ ɖɚɜəɑɕ ɔ ɚɝɚɍɑəəɚ 

ɖɚɜɚəɚɖ ɓɟɍɚɎ, ɐɑɠɚɜɘɌɢɔɑɕ ɖɚəɞɟɜɚɎ ɖɚɜɚ-

əɚɖ ɔ ɛɚɗɚɝɞɑɕ ɓɟɍɚɎ, ɚɞɝɟɞɝɞɎɔɑɘ ɐɔɠɠɑ-

ɜɑəɢɔɌɢɔɔ ɞɎɑɜɐɧɡ ɞɖɌəɑɕ ɓɟɍɚɎ, ɛɜɚɑɖɢɔ-

ɚəəɧɘ ɟɎɑɗɔɣɑəɔɑɘ ɜɌɓɘɑɜɚɎ ɝɗɚɑɎ ɩɘɌɗɔ əɌ 

ɜɑɒɟɥɔɡ ɔ ɒɑɎɌɞɑɗɨəɧɡ ɛɚɎɑɜɡəɚɝɞɫɡ ɖɚɜɚ-

əɚɖ, ɣɞɚ ɍɚɗɑɑ ɎɧɜɌɒɑəɚ ɛɜɔ ɔɝɝɗɑɐɚɎɌəɔɔ 

ɓɟɍɚɎ Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ (ɜɔɝ. 3 Ɍ, ɍ). Ȯɝɗɑɐ-

ɝɞɎɔɑ ɚɞɚɍɜɌɒɑəɔɫ ɖɚɜɚəɚɖ ɓɟɍɚɎ Ɏ ɖɚɝɚɎɑɜ-

ɞɔɖɌɗɨəɚɕ ɛɜɚɑɖɢɔɔ ɟ ɛɜɑɘɚɗɫɜɚɎ ɔ ɘɚɗɫɜɚɎ 

ɣɑɗɪɝɞɑɕ əɌ ɖɚəɞɟɜ Ɏɧɡɚɐɫɞ ɞɑəɔ ɥɑɣəɧɡ 

ɍɟɏɜɚɎ.  

ȶɌɜɔɚɓəɧɑ ɛɚɗɚɝɞɔ ɞɌɖɒɑ ɛɚɗɟɣɌɪɞ 

ɚɞɚɍɜɌɒɑəɔɑ Ɏ ɖɚɝɚɎɑɜɞɔɖɌɗɨəɚɕ ɛɜɚɑɖɢɔɔ, 

ɚɝɚɍɑəəɚ ɟ ɓɟɍɚɎ Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ, ɛɚɩɞɚɘɟ 

ɘɚɒɑɞ ɝɚɓɐɌɞɨɝɫ ɗɚɒəɌɫ ɖɌɜɞɔəɌ ɛɑɜɠɚɜɌ-

ɢɔɔ ɛɚɗɚɝɞɔ ɖɚɜɚəɖɔ ɓɟɍɌ ɖɌɜɔɚɓəɧɘ ɐɑɠɑɖ-

ɞɚɘ əɌ ɒɑɎɌɞɑɗɨəɚɕ ɛɚɎɑɜɡəɚɝɞɔ (ɜɔɝ. 4 Ɍ). 

ȭɚɗɑɑ ɚɞɣɑɞɗɔɎɚ ɚɞɚɍɜɌɒɌɑɞɝɫ ɖɌɜɔɑɝ əɌ 

ɖɚəɞɌɖɞəɧɡ ɛɚɎɑɜɡəɚɝɞɫɡ ɖɚɜɚəɚɖ ɔ ɍɚɖɚ-

Ɏɧɡ ɛɚɎɑɜɡəɚɝɞɫɡ ɤɑɑɖ ɓɟɍɚɎ (ɜɔɝ. 4 ɍ), Ɏ 

ɞɚɘ ɣɔɝɗɑ ɛɚɐ ɛɗɚɘɍɌɘɔ ɔ ɔɝɖɟɝɝɞɎɑəəɧɘɔ 

ɖɚɜɚəɖɌɘɔ.  

ȹɌ ɛɑɜɔɌɛɔɖɌɗɨəɧɡ ɝəɔɘɖɌɡ əɑ Ɏɝɑ-

ɏɐɌ ɛɜɑɐɚɝɞɌɎɗɫɑɞɝɫ ɚɍɦɑɖɞɔɎəɌɫ ɔəɠɚɜɘɌ-

ɢɔɫ ɚ ɖɚɗɔɣɑɝɞɎɑ ɔ ɜɌɝɛɚɗɚɒɑəɔɔ ɖɚɜəɑɎɧɡ 

ɖɌəɌɗɚɎ ɓɟɍɚɎ, Ɍ ɞɌɖɒɑ ɚ ɖɌɣɑɝɞɎɑ ɔɡ ɚɍɞɟ-

ɜɌɢɔɔ.  
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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.    ȮəɟɞɜɔɜɚɞɚɎɧɑ ɛɑɜɔɌɛɔɖɌɗɨəɧɑ ɜɑəɞɏɑəɚɏɜɌɘɘɧ.  

ȺɖɚɗɚɖɚɜəɑɎɌɫ ɔ ɘɑɒɖɚɜəɑɎɌɫ ɖɚɝɞəɌɫ ɐɑɝɞɜɟɖɢɔɫ ɟ ɓɟɍɌ 4.6 (Ɍ). ȶɚɜəɑɎɌɫ ɖɔɝɞɌ ɟ ɓɟɍɌ 1.6 (ɍ). Ȯəɟɞ-

ɜɑəəɫɫ ɜɑɓɚɜɍɢɔɫ ɖɚɜəɫ ɓɟɍɌ 1.1 (Ɏ). Ȯəɟɞɜɔɖɚɝɞəɧɑ ɎɔəɞɚɎɧɑ ɐɑəɞɌɗɨəɧɑ ɔɘɛɗɌəɞɌɞɧ ɓɌɘɑɥɌɪɞ ɓɟɍɧ 

2.4 ɔ 2.5 (ɏ). 

Fig. 1.    Intraoral periapical radiographs.  

Near-root and inter -root bone destruction in the tooth 4.6 (a). Root cyst of the tooth 1.6 (b). Internal resorp-

tion of the tooth root 1.1 (c). Intraosseous screw dental implants rep lace teeth 2.4 and 2.5 (d).  

 

ȼɔɝ. 2 Ɍ (Fig. 2 Ɍ) 
 

 

ȼɔɝ. 2 ɍ (Fig. 2 b) 

ȼɔɝ. 2.     ȮəɟɞɜɔɜɚɞɚɎɧɑ ɛɑɜɔɌɛɔɖɌɗɨəɧɑ ɜɑəɞɏɑəɚɏɜɌɘɘɧ ɓɟɍɚɎ 1.3 ɔ 1.4, Ɏɧɛɚɗəɑəəɧɑ ɝ ɔə-

ɞɑɜɎɌɗɚɘ Ɏɜɑɘɑəɔ 30 ɘɔə. 

Ȯ ɝɜɌɎəɑəɔɔ ɝ ɛɑɜɎɧɘ ɝəɔɘɖɚɘ (Ɍ) əɌ Ɏɞɚɜɚɘ ɝəɔɘɖɑ (ɍ) ɐɑɝɞɜɟɖɢɔɫ ɎɧɜɌɒɑəɌ ɍɚɗɨɤɑ ɟ ɖɚɜəɑɕ ɓɟɍɌ 

1.4 ɔ ɘɑəɨɤɑ ɟ ɖɚɜəɫ ɓɟɍɌ 1.3. 

Fig. 2.    Intraoral periapical radiographs of teeth 1.3 and 1.4, performed at a time interval of 30 

minutes.  

In comparison with the first image (a), the second image (b) shows a larger destruction  at the roots of the 

tooth 1.4 and a smaller destruction at the root of the tooth 1.3.  
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ȼɔɝ. 3 Ɍ (Fig. 3 Ɍ) 
 

 

ȼɔɝ. 3 ɍ (Fig. 3 b) 

ȼɔɝ. 3.      ɉɖɝɛɑɜɔɘɑəɞɌɗɨəɚɑ ɔɝɗɑɐɚɎɌəɔɑ ɓɟɍɚɎ 2.5 ɔ 2.6. 

Ȼɜɔ ɛɑɜɔɌɛɔɖɌɗɨəɚɕ ɜɑəɞɏɑəɚɏɜɌɠɔɔ (Ɍ) ɛɜɚɔɝɡɚɐɔɞ ɛɜɚɑɖɢɔɚəəɚɑ ɔɝɖɌɒɑəɔɑ ɔɓɚɍɜɌɒɑəɔɫ ɖɚɜəɑɕ ɔ 

ɖɚɜɚəɚɖ ɓɟɍɚɎ 2.5, 2.6, ɛɚɗɚɝɞɔ ɖɚɜɚəɖɔ ɓɟɍɌ 2.6 Ɏ ɝɜɌɎəɑəɔɔ ɝ ɖɚəɞɜɚɗɨəɧɘ ɝəɔɘɖɚɘ (ɍ). 

Fig. 3.     Experimental examination of teeth 2.5 and 2.6.  

During periapical radiography (a), there is a projection distortion of the  image of the roots and crowns of teeth 

2.5, 2.6, the cavity of the crown of the tooth 2.6 in comparison with the control image (b).  

 

ȼɔɝ. 4 Ɍ (Fig. 4 Ɍ) 
 

 

ȼɔɝ. 4 ɍ (Fig. 4 b) 

ȼɔɝ. 4.       ȮəɟɞɜɔɜɚɞɚɎɧɑ ɛɑɜɔɌɛɔɖɌɗɨəɧɑ ɜɑəɞɏɑəɚɏɜɌɘɘɧ.  

Ɍ - ɞɑəɨ ɖɌɜɔɚɓəɚɕ ɛɚɗɚɝɞɔ əɌ ɒɑɎɌɞɑɗɨəɚɕ ɛɚɎɑɜɡəɚɝɞɔ ɖɚɜɚəɖɔ ɓɟɍɌ 2.6 ɛɜɚɑɖɢɔɚəəɚ əɌɝɗɌɔɎɌɑɞɝɫ əɌ 

ɛɚɗɚɝɞɨ ɓɟɍɌ; ɍ - ɖɌɜɔɑɝ əɌ ɖɚəɞɌɖɞəɚɕ ɛɚɎɑɜɡəɚɝɞɔ ɖɚɜɚəɖɔ ɓɟɍɌ 1.7 ɔ ɍɚɖɚɎɚɕ ɛɚɎɑɜɡəɚɝɞɔ ɤɑɕɖɔ 

ɓɟɍɌ 1.6. 

Fig. 4.      Intraoral periapical radiographs.  

Ɍ - the shadow of th e carious cavity on the chewing surface of the tooth crown 2.6 is projected onto the tooth 

cavity; b - caries on the contact surface of the tooth crown 1.7 and the lateral surface of the tooth neck 1.6.  
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ȸɑəɑɑ ɚɞɣɑɞɗɔɎɚ ɖɚɜəɑɎɧɑ ɖɌəɌɗɧ ɎɧɫɎɗɫ-

ɪɞɝɫ Ɏ ɓɚəɑ ɛɜɑɘɚɗɫɜɚɎ ɔ ɘɚɗɫɜɚɎ Ɏɑɜɡəɑɕ 

ɣɑɗɪɝɞɔ ɔɓ-ɓɌ ɝɟɘɘɌɢɔɔ ɞɑəɑɕ ɖɚɜəɑɕ ɩɞɔɡ 

ɓɟɍɚɎ. Ȼɜɔ ɜɌɝɛɚɗɚɒɑəɔɔ ɐɎɟɡ ɖɚɜəɑɎɧɡ ɖɌ-

əɌɗɚɎ Ɏ ɚɐəɚɘ ɖɚɜəɑ ɓɟɍɌ ɐɜɟɏ ɓɌ ɐɜɟɏɚɘ, ɛɚ-

ɫɎɗɫɑɞɝɫ ɗɚɒəɌɫ ɖɌɜɞɔəɌ əɌɗɔɣɔɫ ɞɚɗɨɖɚ 

ɚɐəɚɏɚ ɖɚɜəɑɎɚɏɚ ɖɌəɌɗɌ (ɜɔɝ. 5 Ɍ, ɍ).  

ȱɝɗɔ Ɏ ɖɚɜəɑ ɓɟɍɌ ɔɘɑɑɞɝɫ ɚɐɔə ɓɌ-

ɛɗɚɘɍɔɜɚɎɌəəɧɕ ɖɚɜəɑɎɚɕ ɖɌəɌɗ, ɞɚ ɚə 

ɚɍɧɣəɚ ɎɔɓɟɌɗɔɓɔɜɟɑɞɝɫ ɚɞɣɑɞɗɔɎɚ əɌ Ɏɝɑɘ 

ɛɜɚɞɫɒɑəɔɔ. ȴɝɖɗɪɣɑəɔɑɘ ɫɎɗɫɪɞɝɫ ɛɑɜɎɧɑ 

ɛɜɑɘɚɗɫɜɧ ɔ ɘɚɗɫɜɧ Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ ɔɓ-ɓɌ 

ɣɌɝɞɔɣəɚɕ ɔɗɔ ɛɚɗəɚɕ ɝɟɘɘɌɢɔɔ ɞɑəɑɕ ɛɗɚɘ-

ɍɔɜɚɎɚɣəɚɏɚ ɘɌɞɑɜɔɌɗɌ Ɏ ɥɑɣəɚɘ ɔ əɑɍəɚɘ 

ɖɚɜəɫɡ ɩɞɔɡ ɓɟɍɚɎ. Ȼɜɔ əɌɗɔɣɔɔ Ɏ ɖɚɜəɑ ɓɟɍɌ 

ɐɎɟɡ ɖɚɜəɑɎɧɡ ɖɌəɌɗɚɎ əɌɍɗɪɐɌɑɞɝɫ ɣɌɝɞɔɣ-

əɌɫ ɔɗɔ ɛɚɗəɌɫ ɝɟɘɘɌɢɔɫ ɞɑəɑɕ ɛɗɚɘɍɔɜɚ-

Ɏɚɣəɚɏɚ ɘɌɞɑɜɔɌɗɌ Ɏ əɔɡ, ɣɞɚ ɘɑɤɌɑɞ ɚɍɦɑɖ-

ɞɔɎəɚɕ ɚɢɑəɖɑ ɖɌɣɑɝɞɎɌ ɛɗɚɘɍɔɜɚɎɌəɔɫ ɩɞɔɡ 

ɖɚɜəɑɎɧɡ ɖɌəɌɗɚɎ (ɜɔɝ. 6 Ɍ, ɍ, Ɏ). ȶɚɏɐɌ Ɏ 

ɖɚɜəɑ ɓɟɍɌ ɔɓ ɐɎɟɡ ɖɚɜəɑɎɧɡ ɖɌəɌɗɚɎ ɓɌ-

ɛɗɚɘɍɔɜɚɎɌə ɞɚɗɨɖɚ ɚɐɔə, ɚɍəɌɜɟɒɔɞɨ əɑɚɍ-

ɞɟɜɔɜɚɎɌəəɧɕ ɖɚɜəɑɎɚɕ ɖɌəɌɗ Ɏ ɍɚɗɨɤɔə-

ɝɞɎɑ ɝɗɟɣɌɑɎ əɑ ɟɐɌɑɞɝɫ. ȬəɌɝɞɚɘɚɓɧ ɘɑɒɐɟ 

ɖɚɜəɑɎɧɘɔ ɖɌəɌɗɌɘɔ, ɖɌɖ ɛɜɌɎɔɗɚ, əɑ ɚɛɜɑ-

ɐɑɗɫɪɞɝɫ. ȹɑ ɎɧɫɎɗɫɪɞɝɫ ɛɑɜɠɚɜɌɢɔɔ ɛɑ-

ɜɑɐəɑɕ ɔ ɓɌɐəɑɕ ɝɞɑəɚɖ ɖɚɜəɑɕ ɓɟɍɚɎ (ɜɔɝ. 7 

Ɍ, ɍ).  

Ȼɜɔ ɟɛɗɚɥɑəɔɔ Ɏɑɜɡɟɤɖɔ ɖɚɜəɫ ɓɟɍɌ 

ɖɜɌɑɚɍɜɌɓɟɪɥɌɫ ɞɑəɨ ɝɚɚɞɎɑɞɝɞɎɟɑɞ əɑ ɌəɌ-

ɞɚɘɔɣɑɝɖɚɕ Ɏɑɜɡɟɤɖɑ ɖɚɜəɫ, Ɍ ɑɏɚ Ɏəɟɞɜɑə-

əɑɕ ɛɚɎɑɜɡəɚɝɞɔ. Ȼɚɩɞɚɘɟ ɛɜɌɎɔɗɨəɚ ɓɌ-

ɛɗɚɘɍɔɜɚɎɌəəɧɕ ɖɚɜəɑɎɚɕ ɖɌəɌɗ ɘɚɒɑɞ Ɏɧ-

ɏɗɫɐɑɞɨ əɑɐɚɛɗɚɘɍɔɜɚɎɌəəɧɘ ɔɓ-ɓɌ ɛɜɚɑɖɢɔ-

ɚəəɚɏɚ ɝɘɑɥɑəɔɫ ɖɚəɞɟɜɚɎ Ɏəɟɞɜɑəəɑɕ ɛɚ-

Ɏɑɜɡəɚɝɞɔ ɖɚɜəɫ ɓɟɍɌ ɛɚ ɚɞəɚɤɑəɔɪ ɖ ɛɗɚɘ-

ɍɔɜɚɎɚɣəɚɘɟ ɘɌɞɑɜɔɌɗɟ (ɜɔɝ. 8 Ɍ). ȹɌ ɜɑəɞ-

ɏɑəɚɏɜɌɘɘɌɡ ɘɚɒəɚ ɚɢɑəɔɞɨ ɜɌɝɛɚɗɚɒɑəɔɑ 

ɖɚɜəɑɎɚɕ ɔɏɗɧ ɔɗɔ ɛɗɚɘɍɔɜɚɎɚɣəɚɏɚ ɘɌɞɑɜɔ-

ɌɗɌ ɞɚɗɨɖɚ ɛɚ ɚɞəɚɤɑəɔɪ ɖ Ɏɔɐɔɘɚɕ Ɏɑɜ-

ɡɟɤɖɑ ɖɚɜəɫ ɓɟɍɌ. ȱɝɗɔ ɌɛɔɖɌɗɨəɚɑ ɚɞɎɑɜ-

ɝɞɔɑ ɚɞɖɜɧɎɌɑɞɝɫ əɌ ɌəɌɞɚɘɔɣɑɝɖɚɕ Ɏɑɜɡɟɤ-

ɖɑ ɖɚɜəɫ ɔɗɔ ɍɚɖɚɎɧɡ ɛɚɎɑɜɡəɚɝɞɫɡ ɖɚɜəɫ 

ɓɟɍɌ, ɞɚ ɜɑəɞɏɑəɚɎɝɖɌɫ ɖɌɜɞɔəɌ ɍɟɐɑɞ ɐɚɝɞɚ-

ɎɑɜəɌ. Ȼɜɔ ɜɌɝɛɚɗɚɒɑəɔɔ ɌɛɔɖɌɗɨəɚɏɚ ɚɞ-

Ɏɑɜɝɞɔɫ Ɏɧɤɑ ɌəɌɞɚɘɔɣɑɝɖɚɕ Ɏɑɜɡɟɤɖɔ 

ɖɚɜəɫ ɓɟɍɌ əɌ ɛɑɜɑɐəɑɕ ɔɗɔ ɓɌɐəɑɕ ɛɚɎɑɜɡ-

əɚɝɞɫɡ ɖɚɜəɫ, ɍɟɐɑɞ ɝɚɓɐɌɎɌɞɨɝɫ ɖɌɜɞɔəɌ 

əɑɐɚɛɗɚɘɍɔɜɚɎɌəəɚɏɚ ɐɚ Ɏɑɜɡɟɤɖɔ ɖɚɜəɫ 

ɖɚɜəɑɎɚɏɚ ɖɌəɌɗɌ (ɜɔɝ. 8 ɍ). ɀɜɌɏɘɑəɞɧ ɩə-

ɐɚɐɚəɞɔɣɑɝɖɔɡ ɔəɝɞɜɟɘɑəɞɚɎ Ɏ ɛɜɚɝɞɜɌəɝɞɎɑ 

ɚɍɞɟɜɔɜɚɎɌəəɚɏɚ ɖɚɜəɑɎɚɏɚ ɖɌəɌɗɌ ɎɔɓɟɌɗɔ-

ɓɔɜɟɪɞɝɫ əɑ ɎɝɑɏɐɌ. 

ȰɔɌɏəɚɝɞɔɖɌ ɛɑɜɑɗɚɘɚɎ ɖɚɜəɑɕ ɓɟɍɚɎ 

əɑ ɎɧɓɧɎɌɑɞ ɓɌɞɜɟɐəɑəɔɕ ɛɜɔ ɝɘɑɥɑəɔɔ ɚɞ-

ɗɚɘɖɚɎ. Ȯ ɩɞɚɘ ɝɗɟɣɌɑ ɚɛɜɑɐɑɗɫɪɞɝɫ əɑɜɚɎ-

əɚɝɞɨ ɍɚɖɚɎɧɡ ɛɚɎɑɜɡəɚɝɞɑɕ ɖɚɜəɑɕ ɓɟɍɚɎ ɔ 

ɣɌɝɞɔɣəɚɑ ɓɌɛɚɗəɑəɔɑ ɛɗɚɘɍɔɜɚɎɚɣəɧɘ ɘɌ-

ɞɑɜɔɌɗɚɘ ɚɍɜɌɓɚɎɌɎɤɑɕɝɫ ɗɔəɔɔ ɛɚɎɜɑɒɐɑ-

əɔɫ. ȺɐəɌɖɚ ɞɜɑɥɔəɧ ɔ ɏɚɜɔɓɚəɞɌɗɨəɧɑ ɛɑ-

ɜɑɗɚɘɧ ɖɚɜəɑɕ ɓɟɍɚɎ ɍɑɓ ɝɘɑɥɑəɔɫ ɚɞɗɚɘɖɚɎ 

ɘɚɏɟɞ ɎɧɫɎɗɫɞɨɝɫ əɑɣɑɞɖɚ ɔɗɔ əɑ ɍɧɞɨ Ɏɔɐ-

əɧ.  

Ⱦɑəɔ ɛɑɜɔɌɛɔɖɌɗɨəɧɡ ɖɚɝɞəɧɡ ɐɑ-

ɝɞɜɟɖɢɔɕ əɑɍɚɗɨɤɔɡ ɜɌɓɘɑɜɚɎ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ 

ɚɞ ɔɡ ɜɌɝɛɚɗɚɒɑəɔɫ ɗɔɍɚ ɝɟɘɘɔɜɟɪɞɝɫ ɝ 

ɔɓɚɍɜɌɒɑəɔɑɘ ɖɚɜəɑɕ ɓɟɍɚɎ ɔ ɟɘɑəɨɤɌɪɞɝɫ 

Ɏ ɜɌɓɘɑɜɑ,  ɗɔɍɚ  ɛɜɚɑɖɢɔɚəəɚ ɎɧɞɫɏɔɎɌɪɞɝɫ  

 

ȼɔɝ. 5 Ɍ (Fig. 5 Ɍ) 
 

 

ȼɔɝ. 5 ɍ (Fig. 5 b) 

ȼɔɝ. 5.        ȼɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɓɟɍɌ 3.6.  

Ɍ - əɌ ɎəɟɞɜɔɜɚɞɚɎɚɕ ɛɑɜɔɌɛɔɖɌɗɨəɚɕ ɜɑəɞɏɑəɚɏɜɌɘɘɑ ɝɚɓɐɌɑɞɝɫ ɗɚɒəɌɫ ɖɌɜɞɔəɌ əɌɗɔɣɔɫ ɞɚɗɨɖɚ ɚɐ-

əɚɏɚ ɖɌəɌɗɌ Ɏ ɖɌɒɐɚɘ ɔɓ ɖɚɜəɑɕ ɓɟɍɌ; ɍ ð ɛɜɔ ȸȽȶȾ, ɌɖɝɔɌɗɨəɧɕ ɝɜɑɓ, Ɏ ɖɌɒɐɚɘ ɖɚɜəɑ ɓɟɍɌ ɎɔɓɟɌɗɔ-

ɓɔɜɟɪɞɝɫ ɛɚ 2 ɖɚɜəɑɎɧɡ ɖɌəɌɗɌ. 

Fig. 5.       X-ray examination of the tooth 3.6.  

Ɍ - a false picture of the presence of only one channel in each of the roots of the tooth is created on an in-

traoral periapi cal radiograph; b - with MSCT, an axial section, 2 root channels are visualized in each root of 

the tooth.  
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ȼɔɝ. 6 Ɍ (Fig. 6 Ɍ) 

 

ȼɔɝ. 6 ɍ (Fig. 6 b) 

 

ȼɔɝ. 6 Ɏ (Fig. 6 ɝ) 

ȼɔɝ. 6.         ȼɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɓɟɍɌ 3.6. 

ȹɌ ɎəɟɞɜɔɜɚɞɚɎɚɕ ɛɑɜɔɌɛɔɖɌɗɨəɚɕ ɜɑəɞɏɑəɚɏɜɌɘɘɑ Ɏ ɘɑɐɔɌɗɨəɚɘ ɖɚɜəɑ ɚɛɜɑɐɑɗɫɪɞɝɫ 2 ɚɍɞɟɜɔɜɚ-

ɎɌəəɧɡ ɖɚɜəɑɎɧɡ ɖɌəɌɗɌ, ɝɚɑɐɔəɫɪɥɔɡɝɫ Ɏ ɚɍɥɔɕ ɖɌəɌɗ Ɏ əɔɒəɑɕ ɞɜɑɞɔ ɖɚɜəɫ (Ɍ). Ȼɜɔ ȶȷȶȾ, ɞɜɌəɝ-

ɎɑɜɓɌɗɨəɧɕ (ɍ) ɔ ɌɖɝɔɌɗɨəɧɕ (Ɏ) ɝɜɑɓɧ, Ɏɔɐəɚ, ɣɞɚ ɚɐɔə ɔɓ ɖɚɜəɑɎɧɡ ɖɌəɌɗɚɎ Ɏ əɔɒəɑɕ ɞɜɑɞɔ ɘɑɐɔ-

Ɍɗɨəɚɏɚ ɖɚɜəɫ əɑ ɓɌɛɗɚɘɍɔɜɚɎɌə.  

Fig. 6.       X-ray examination of the tooth 3.6.  

On an intraoral periapical radiograph, 2 obturated root canals are determined in the medial root, connect-

ing into a common canal in the lower third of the root (a). With CBCT, transversal (b) and ax ial (c) sections, 

it is clear that one of the root canals in the lower third of the medial root is not sealed.  

 

ȼɔɝ. 7 Ɍ (Fig. 7 Ɍ) 
 

 

ȼɔɝ. 7 ɍ (Fig. 7 b) 

ȼɔɝ. 7.         ȼɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɓɟɍɌ 2.1. 

Ɍ - əɌ ɎəɟɞɜɔɜɚɞɚɎɚɕ ɛɑɜɔɌɛɔɖɌɗɨəɚɕ ɜɑəɞɏɑəɚɏɜɌɘɘɑ ɞɑəɨ ɖɚəɢɑɎɚɏɚ ɚɞɐɑɗɌ ɖɚɜəɑɎɚɕ ɔɏɗɧ ɚɞɚɍɜɌ-

ɒɌɑɞɝɫ Ɏ ɛɜɚɑɖɢɔɔ ɖɚɜəɫ; ɍ ð ɛɜɔ ȶȷȶȾ, ɞɜɌəɝɎɑɜɓɌɗɨəɧɕ ɝɜɑɓ, ɚɛɜɑɐɑɗɫɑɞɝɫ ɛɑɜɠɚɜɌɢɔɫ ɛɑɜɑɐəɑɕ 

ɝɞɑəɖɔ ɖɚɜəɫ. 

Fig. 7.        X-ray examination of the tooth 2.1.  

displayed in the root projection; b - with  CBCT, a transversal section, the perforation of the anterior wall of 

the root is determined.  
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ɔ ɝɞɌəɚɎɫɞɝɫ əɑɣɑɞɖɚ ɜɌɓɗɔɣɔɘɧɘɔ. Ⱦɑ ɓɚəɧ 

ɐɑɝɞɜɟɖɢɔɕ ɔɗɔ ɛɚɗɚɝɞəɧɑ ɚɍɜɌɓɚɎɌəɔɫ, ɖɚ-

ɞɚɜɧɑ ɗɚɖɌɗɔɓɟɪɞɝɫ ɟ ɛɑɜɑɐəɑɕ ɛɚɎɑɜɡəɚɝɞɔ 

ɖɚɜəɫ ɓɟɍɌ, əɌɝɗɌɔɎɌɫɝɨ əɌ ɔɓɚɍɜɌɒɑəɔɑ 

ɌɛɔɖɌɗɨəɚɏɚ ɚɞɐɑɗɌ ɖɚɜəɫ ɓɟɍɌ, ɓəɌɣɔɞɑɗɨəɚ 

ɟɘɑəɨɤɌɪɞɝɫ Ɏ ɜɌɓɘɑɜɑ (ɜɔɝ. 9 Ɍ). Ƚ ɛɜɚɑɖ-

ɢɔɚəəɧɘ ɟɎɑɗɔɣɑəɔɑɘ ɚɞɚɍɜɌɒɌɪɞɝɫ ɓɚəɧ 

ɐɑɝɞɜɟɖɢɔɕ, ɖɚɞɚɜɧɑ əɌɡɚɐɫɞɝɫ Ɏ ɚɐəɚɕ 

ɛɗɚɝɖɚɝɞɔ ɝ ɖɚɜəɑɘ ɓɟɍɌ (ɜɔɝ. 9 ɍ). ȶɚəɞɟɜɧ 

ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ ɓɚə, əɌɡɚɐɫɥɔɡɝɫ ɍɗɔɒɑ ɖ 

Ɏəɟɞɜɑəəɑɕ ɖɚɜɞɔɖɌɗɨəɚɕ ɛɗɌɝɞɔəɑ, Ɏ ɘɑəɨ-

ɤɑɕ ɝɞɑɛɑəɔ ɛɜɚɑɖɢɔɚəəɚ ɟɖɚɜɌɣɔɎɌɪɞɝɫ ɛɚ 

ɎɑɜɞɔɖɌɗɔ (ɜɔɝ. 9 Ɏ), ɣɑɘ ɐɑɝɞɜɟɖɢɔɔ, ɛɜɔɗɑ-

ɒɌɥɔɑ ɖ ɛɑɜɑɐəɑɕ ɛɚɎɑɜɡəɚɝɞɔ ɖɚɜəɫ. ȿ ɘɚ-

ɗɫɜɚɎ ɔ ɛɑɜɎɧɡ ɛɜɑɘɚɗɫɜɚɎ Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ 

əɑɜɑɐɖɚ ɛɜɚɔɝɡɚɐɔɞ ɝɟɘɘɌɢɔɫ ɞɑəɑɕ ɥɑɣəɚ-

ɏɚ ɔ əɬɍəɚɏɚ ɖɚɜəɑɕ, ɣɞɚ ɘɚɒɑɞ ɫɎɔɞɨɝɫ ɛɜɔ-

ɣɔəɚɕ ɚɞɝɟɞɝɞɎɔɫ əɌ ɝəɔɘɖɑ ɔɓɚɍɜɌɒɑəɔɫ 

ɓɚəɧ ɐɑɝɞɜɟɖɢɔɔ ɟ ɥɑɣəɚɏɚ ɖɚɜəɫ. ȶɚəɞɟɜɧ 

ɚɖɚɗɚɖɚɜəɑɎɧɡ ɐɑɝɞɜɟɖɢɔɔ ɓəɌɣɔɞɑɗɨəɧɡ 

ɜɌɓɘɑɜɚɎ, ɗɚɖɌɗɔɓɟɪɥɔɡɝɫ Ɏɚɖɜɟɏ ɖɚɜəɑɕ 

ɓɟɍɚɎ, Ɏ ɚɝəɚɎəɚɘ  ɛɜɚɑɖɢɔɚəəɚ ɟɎɑɗɔɣɔɎɌ-

ɪɞɝɫ ɛɚ Ɏɧɝɚɞɑ, ɝɘɑɥɌɫɝɨ Ɏ ɝɞɚɜɚəɟ ɌɗɨɎɑɚ-

ɗɫɜəɚɏɚ ɖɜɌɫ ɔ ɔəɚɏɐɌ ɝɚɓɐɌɪɞ ɖɌɜɞɔəɟ ɚɍ-

ɤɔɜəɚɏɚ ɖɚɝɞəɚɏɚ ɖɌɜɘɌəɌ (ɜɔɝ. 10 Ɍ, ɍ). 

ȹɌɣɌɗɨəɧɑ ɛɜɚɫɎɗɑəɔɫ ɖɚɝɞəɚɕ ɜɑ-

ɓɚɜɍɢɔɔ Ɏ ɓɚəɑ ɠɟɜɖɌɢɔɕ ɖɚɜəɑɕ ɓɟɍɚɎ ɘɚɏɟɞ 

əɑ ɎɔɓɟɌɗɔɓɔɜɚɎɌɞɨɝɫ ɔɓ-ɓɌ ɔɡ ɝɟɘɘɌɢɔɔ ɝ 

ɞɎɑɜɐɧɘɔ ɞɖɌəɫɘɔ  ɓɟɍɚɎ. ȸɑɒɖɚɜəɑɎɌɫ  ɐɑ- 

 

ɝɞɜɟɖɢɔɫ ɖɚɝɞɔ, ɐɚɝɞɔɏɤɌɫ ɓəɌɣɔɞɑɗɨəɧɡ 

ɜɌɓɘɑɜɚɎ, ɖɌɖ ɛɜɌɎɔɗɚ, ɡɚɜɚɤɚ ɎɔɐəɌ əɌ 

ɝəɔɘɖɌɡ. ȳɚəɧ ɜɑɓɚɜɍɢɔɔ ɖɚɝɞəɚɕ ɞɖɌəɔ ɔ  

ɖɚɝɞəɧɑ ɛɚɗɚɝɞɔ əɑɍɚɗɨɤɔɡ ɜɌɓɘɑɜɚɎ ɟ ɍɚ-

ɖɚɎɚɕ ɛɚɎɑɜɡəɚɝɞɔ ɖɚɜəɑɕ ɓɟɍɚɎ ɛɚɗɟɣɌɪɞ 

ɚɞɚɍɜɌɒɑəɔɑ, ɑɝɗɔ ɔɡ ɞɑəɔ əɑ ɝɟɘɘɔɜɟɪɞɝɫ ɝ 

ɖɚəɞɟɜɌɘɔ ɖɚɜəɑɕ ɓɟɍɚɎ. Ȼɜɔ ɣɌɝɞɔɣəɚɕ 

ɝɟɘɘɌɢɔɔ ɝ ɞɎɑɜɐɧɘɔ ɞɖɌəɫɘɔ ɖɚɜəɫ ɚəɔ 

ɘɚɏɟɞ ɖɌɓɌɞɨɝɫ ɘɑəɨɤɑɏɚ, ɣɑɘ Ɏ ɐɑɕɝɞɎɔ-

ɞɑɗɨəɚɝɞɔ, ɜɌɓɘɑɜɌ.  

Ȱɑɝɞɜɟɖɢɔɔ Ɏ ɏɟɍɣɌɞɚɘ ɝɗɚɑ ɣɑɗɪɝɞɑɕ 

əɑɓɌɎɔɝɔɘɚ ɚɞ ɔɡ ɜɌɓɘɑɜɚɎ əɌ ɝəɔɘɖɌɡ əɑ 

ɎɧɫɎɗɫɪɞɝɫ. Ȼɚɗɟɣɑəəɧɑ əɌɘɔ ɩɖɝɛɑɜɔɘɑə-

ɞɌɗɨəɧɑ ɐɌəəɧɑ ɝɎɔɐɑɞɑɗɨɝɞɎɟɪɞ, ɣɞɚ ɔɝɖɟɝ-

ɝɞɎɑəəɧɕ ɐɑɠɑɖɞ ɗɪɍɚɏɚ ɐɔɌɘɑɞɜɌ, ɝɚɓɐɌə-

əɧɕ Ɏ ɛɜɑɐɑɗɌɡ ɏɟɍɣɌɞɚɏɚ ɎɑɥɑɝɞɎɌ, əɑɜɌɓ-

ɗɔɣɔɘ. ȹɑɣɑɞɖɚɑ ɚɞɚɍɜɌɒɑəɔɑ Ɏ Ɏɔɐɑ ɝəɔɒɑ-

əɔɫ ɛɗɚɞəɚɝɞɔ ɖɚɝɞɔ əɌ ɠɚəɑ ɝɚɡɜɌəɔɎɤɑɏɚ-

ɝɫ ɞɜɌɍɑɖɟɗɫɜəɚɏɚ ɜɔɝɟəɖɌ ɛɚɗɟɣɌɪɞ ɐɑɠɑɖ-

ɞɧ, əɌɜɟɤɌɪɥɔɑ ɢɑɗɚɝɞəɚɝɞɨ ɛɑɜɑɡɚɐəɚɕ 

ɓɚəɧ ɘɑɒɐɟ ɏɟɍɣɌɞɧɘ ɔ ɖɚɜɞɔɖɌɗɨəɧɘ Ɏɑɥɑ-

ɝɞɎɚɘ ɖɚɝɞɔ (ɜɔɝ. 11 Ɍ, ɍ). 

ȹɑɛɜɚɛɚɜɢɔɚəɌɗɨəɚɑ ɚɞɚɍɜɌɒɑəɔɑ ɓɟ-

ɍɚɌɗɨɎɑɚɗɫɜəɚɕ ɚɍɗɌɝɞɔ, ɚɝɚɍɑəəɚ Ɏɧɝɚɞɧ 

ɘɑɒɌɗɨɎɑɚɗɫɜəɧɡ ɛɑɜɑɏɚɜɚɐɚɖ, əɑ ɛɚɓɎɚɗɫɑɞ 

ɝɟɐɔɞɨ ɚ ɜɌɝɛɜɚɝɞɜɌəɑəəɚɝɞɔ ɛɌɜɚɐɚəɞɌɗɨ-

əɧɡ ɖɚɝɞəɧɡ ɔɓɘɑəɑəɔɕ. Ȼɜɔ əɚɜɘɌɗɨəɚɘ 

ɝɚɝɞɚɫəɔɔ ɛɌɜɚɐɚəɞɌ ɖɜɌɑɚɍɜɌɓɟɪɥɔɑ ɞɑəɔ 

ɘɑɒɌɗɨɎɑɚɗɫɜəɧɡ   ɛɑɜɑɏɚɜɚɐɚɖ   ɚɍɜɌɓɟɪɞɝɫ  

 

ȼɔɝ. 8 Ɍ (Fig. 8 Ɍ) 
 

 

ȼɔɝ. 8 ɍ (Fig. 8 b) 

ȼɔɝ. 8.      ȮəɟɞɜɔɜɚɞɚɎɌɫ ɛɑɜɔɌɛɔɖɌɗɨəɌɫ ɜɑəɞɏɑəɚɏɜɌɠɔɫ. 

Ɍ - ɖɚɜəɑɎɚɕ ɖɌəɌɗ ɚɞɖɜɧɎɌɑɞɝɫ əɌ Ɏɑɜɡɟɤɖɑ ɖɚɜəɫ. ȴɓ-ɓɌ ɟɛɗɚɥɑəɔɫ Ɏɑɜɡɟɤɖɔ ɖɚɜəɫ ɖɚɜəɑɎɚɕ ɖɌ-

əɌɗ Ɏɧɏɗɫɐɔɞ əɑɐɚɛɗɚɘɍɔɜɚɎɌəəɧɘ; ɍ - ɖɚɜəɑɎɚɕ ɖɌəɌɗ ɚɞɖɜɧɎɌɑɞɝɫ əɌ ɛɑɜɑɐəɑɕ ɛɚɎɑɜɡəɚɝɞɔ ɖɚɜəɫ. 

ȷɚɒəɌɫ ɖɌɜɞɔəɌ əɑ ɛɚɗəɚɝɞɨɪ ɓɌɛɗɚɘɍɔɜɚɎɌəəɚɏɚ ɖɚɜəɑɎɚɏɚ ɖɌəɌɗɌ. 

Fig. 8.     Intraoral  periapical  radiography .  

Ɍ - the root canal opens at the top of the root. Due to the flattening of the root tip, the root canal looks un-

der - sealed; b - the root canal opens on the front surface of the root. A false picture of an incompletely 

sealed root canal.  
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ȼɔɝ. 9 Ɍ (Fig. 9 Ɍ) 

 

ȼɔɝ. 9 ɍ (Fig. 9 b) 

 

ȼɔɝ. 9 Ɏ (Fig. 9 ɝ) 

ȼɔɝ. 9.       ȮəɟɞɜɔɜɚɞɚɎɌɫ ɛɑɜɔɌɛɔɖɌɗɨəɌɫ ɜɑəɞɏɑəɚɏɜɌɠɔɫ. 

ȳɌɖɚəɚɘɑɜəɚɝɞɔ ɔɓɚɍɜɌɒɑəɔɫ ɛɑɜɔɌɛɔɖɌɗɨəɧɡ ɖɚɝɞəɧɡ ɐɑɝɞɜɟɖɢɔɕ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɔɡ ɜɌɝɛɚɗɚɒɑ-

əɔɫ (Ɍ, ɍ, Ɏ). Ⱥɍɦɫɝəɑəɔɑ Ɏ ɞɑɖɝɞɑ. 

Fig. 9.        Intraoral periapical radiography.  

Regularities of the image of periapical bone destructions depending on their location (a, b, c). Explanation 

in the text.  

 

ȼɔɝ. 10 Ɍ (Fig. 10 Ɍ) 
 

 

ȼɔɝ. 10 ɍ (Fig. 10 b) 

ȼɔɝ. 10.       ȼɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɚɍɗɌɝɞɔ ɓɟɍɚɎ 4.2 ɔ 4.3. 

Ɍ ð əɌ ɎəɟɞɜɔɜɚɞɚɎɚɕ ɛɑɜɔɌɛɔɖɌɗɨəɚɕ ɜɑəɞɏɑəɚɏɜɌɘɘɑ ɎɧɫɎɗɫɑɞɝɫ ɖɚɝɞəɌɫ ɛɚɗɚɝɞɨ ɝ əɑɣɬɞɖɔɘɔ ɖɚə-

ɞɟɜɌɘɔ ɟ ɖɚɜəɫ ɓɟɍɌ 4.3, ɚɍɤɔɜəɧɕ ɖɚɝɞəɧɕ ɖɌɜɘɌə ɟ ɖɚɜəɫ ɓɟɍɌ 4.2. Ⱦɑəɔ ɐɑɝɞɜɟɖɢɔɕ ɟ ɖɚɜəɑɕ ɩɞɔɡ 

ɓɟɍɚɎ ɣɌɝɞɔɣəɚ ɝɟɘɘɔɜɟɪɞɝɫ; ɍ ð əɌ ɚɜɞɚɛɌəɞɚɘɚɏɜɌɘɘɑ (ɠɜɌɏɘɑəɞɑ) ɜɌɓɐɑɗɨəɚ ɚɛɜɑɐɑɗɫɪɞɝɫ ɖɚɝɞəɧɑ 

ɛɚɗɚɝɞɔ ɝ ɚɞɣɑɞɗɔɎɧɘɔ ɖɚəɞɟɜɌɘɔ ɟ ɖɚɜəɑɕ ɓɟɍɚɎ 4.2 ɔ 4.3.   

Fig. 10.      X-ray examination of the teeth 4.2 and 4.3.  

Ɍ ð- on intraoral periapical radiograph revealed bone cavity with fuzzy contours at the root of the tooth 4.3, 

extensive  bone pocket at the root of the tooth 4.2. The shadows of destruction at the roots of these teeth are 

partially summed up; b ð on the orthopantomogram (fragment), bone cavities with distinct contours at the 

roots of the teeth 4.2 and 4.3 are separately det ermined.  
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əɌɜɟɒəɧɘɔ ɖɚɜɞɔɖɌɗɨəɧɘɔ ɛɗɌɝɞɔəɌɘɔ ɣɑ-

ɗɪɝɞɑɕ, əɌ ɠɚəɑ ɖɚɞɚɜɧɡ ɚɞɚɍɜɌɒɌɪɞɝɫ 

Ɏəɟɞɜɑəəɔɑ ɖɚɜɞɔɖɌɗɨəɧɑ ɛɗɌɝɞɔəɧ. ȽɟɘɘɌ-

ɢɔɫ ɞɑəɑɕ ɐɎɟɡ ɖɚɜɞɔɖɌɗɨəɧɡ ɛɗɌɝɞɔə əɑ 

ɛɚɓɎɚɗɫɑɞ ɐɔɠɠɑɜɑəɢɔɜɚɎɌɞɨ, ɖɌɖɌɫ ɔɓ əɔɡ 

ɛɚɜɌɒɑəɌ ɍɚɗɨɤɑ (ɜɔɝ. 12 Ɍ, ɍ). 

ȶɚəɞɟɜɧ ɖɚəɣɔɖɌ ɔ ɖɜɧɗɨɑɎ əɚɝɌ ɣɌ-

ɝɞɚ əɌɝɗɌɔɎɌɪɞɝɫ əɌ ɔɓɚɍɜɌɒɑəɔɑ ɜɑɓɢɚɎ 

Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ, ɝɚɓɐɌɎɌɫ ɗɚɒəɟɪ ɖɌɜɞɔəɟ 

ɝəɔɒɑəɔɫ ɛɗɚɞəɚɝɞɔ ɔɗɔ ɜɑɓɚɜɍɢɔɔ ɖɚɝɞɔ Ɏ 

ɓɚəɑ ɍɚɖɚɎɧɡ ɜɑɓɢɚɎ. ȼɌɝɤɔɜɑəɔɑ ɜɑɓɢɚɎɚɏɚ 

(əɚɝɚəɬɍəɚɏɚ) ɖɌəɌɗɌ Ɏɧɏɗɫɐɔɞ ɖɌɖ ɚɎɌɗɨəɌɫ 

ɞɑəɨ ɛɜɚɝɎɑɞɗɑəɔɫ, ɛɜɚɑɢɔɜɟɪɥɌɫɝɫ əɌ ɛɑ-

ɜɔɌɛɔɖɌɗɨəɧɑ ɚɞɐɑɗɧ ɢɑəɞɜɌɗɨəɧɡ ɜɑɓɢɚɎ. 

ȾɌɖɌɫ ɖɌɜɞɔəɌ ɘɚɒɑɞ ɍɧɞɨ ɚɤɔɍɚɣəɚ ɛɜɔəɫ-

ɞɌ ɓɌ ɛɚɗɚɝɞəɚɑ ɚɍɜɌɓɚɎɌəɔɑ Ɏ ɓɚəɑ ɢɑə-

ɞɜɌɗɨəɧɡ ɜɑɓɢɚɎ (ɜɔɝ. 13 Ɍ). ȹɑɜɑɐɖɚ ɔəɞɑə-

ɝɔɎəɌɫ ɞɑəɨ ɐəɌ Ɏɑɜɡəɑɣɑɗɪɝɞəɧɡ ɛɌɓɟɡ 

ɎɚɝɛɜɔəɔɘɌɑɞɝɫ ɖɌɖ ɖɚɜəɑɎɌɫ ɖɔɝɞɌ ɍɚɗɨ-

ɤɔɡ ɜɌɓɘɑɜɚɎ Ɏ ɓɚəɑ ɘɚɗɫɜɚɎ Ɏɑɜɡəɑɕ ɣɑɗɪ-

ɝɞɔ, ɖɚɜəɔ ɖɚɞɚɜɧɡ Ɏ ɍɚɗɨɤɔəɝɞɎɑ ɝɗɟɣɌɑɎ 

ɚɞɚɍɜɌɒɌɪɞɝɫ əɌ ɠɚəɑ ɌɗɨɎɑɚɗɫɜəɧɡ ɍɟɡɞ. 

Ȼɚɐɍɚɜɚɐɚɣəɧɑ ɚɞɎɑɜɝɞɔɫ ɘɚɏɟɞ əɌɝɗɌɔɎɌɞɨ-

ɝɫ əɌ ɛɑɜɔɌɛɔɖɌɗɨəɧɑ ɚɞɐɑɗɧ ɛɜɑɘɚɗɫɜɚɎ 

əɔɒəɑɕ ɣɑɗɪɝɞɔ, ɝɔɘɟɗɔɜɟɫ ɖɌɜɞɔəɟ ɛɚɗɚɝɞ-

əɧɡ ɚɍɜɌɓɚɎɌəɔɕ (ɜɔɝ. 13 ɍ). Ȯ ɛɑɜɑɣɔɝɗɑə-

əɧɡ ɝɔɞɟɌɢɔɫɡ əɑɚɍɡɚɐɔɘɚ ɚɛɜɑɐɑɗɔɞɨ ɤɔ-

ɜɔəɟ ɛɑɜɔɚɐɚəɞɌɗɨəɚɕ ɥɑɗɔ ɟ ɖɚɜəɑɕ ɓɟɍɚɎ, 

ɜɌɝɛɚɗɌɏɌɪɥɔɡɝɫ Ɏ ɛɜɚɑɖɢɔɔ ɞɌɖɔɡ ɓɚə. 

ȹɌɗɔɣɔɑ ɣɑɞɖɚ ɛɜɚɝɗɑɒɔɎɌɑɘɚɕ əɑɔɓɘɑəɑə-

əɚɕ ɛɚ ɤɔɜɔəɑ ɞɑəɔ ɛɑɜɔɚɐɚəɞɌ ɐɌɑɞ ɚɝəɚ-

ɎɌəɔɑ ɛɜɑɐɛɚɗɌɏɌɞɨ ɚɞɝɟɞɝɞɎɔɑ ɛɌɞɚɗɚɏɔɣɑ-

ɝɖɔɡ ɔɓɘɑəɑəɔɕ.  

Ȼɜɔ ɔəɞɑɜɛɜɑɞɌɢɔɔ ɎəɟɞɜɔɜɚɞɚɎɧɡ  

 

ɜɑəɞɏɑəɚɏɜɌɘɘ ɚɢɑəɔɎɌɑɞɝɫ ɤɔɜɔəɌ ɛɑɜɔɚ-

ɐɚəɞɌɗɨəɚɕ ɥɑɗɔ, ɝɚɝɞɚɫəɔɑ ɖɚɜɞɔɖɌɗɨəɚɕ 

Ɏɧɝɞɔɗɖɔ ɗɟəɚɖ ɓɟɍɚɎ, ɝɞɜɟɖɞɟɜɌ ɖɚɝɞəɚɕ 

ɞɖɌəɔ ɚɖɚɗɚɖɚɜəɑɎɧɡ ɔ ɛɑɜɔɔɘɛɗɌəɞɌɢɔɚə-

əɧɡ ɚɞɐɑɗɚɎ, ɝɚɝɞɚɫəɔɑ ɞɎɑɜɐɧɡ ɞɖɌəɑɕ ɓɟ-

ɍɚɎ (ɖɌɜɔɑɝ, əɑɖɌɜɔɚɓəɧɑ ɛɚɜɌɒɑəɔɫ, ɜɑ-

ɓɚɜɍɢɔɫ ɖɚɜəɫ, əɌɗɔɣɔɑ ɛɚɎɜɑɒɐɑəɔɫ), ɖɚɜ-

əɑɎɚɏɚ ɖɌəɌɗɌ ɓɟɍɌ (ɣɑɞɖɚɝɞɨ ɎɔɓɟɌɗɔɓɌɢɔɔ, 

ɖɚəɠɔɏɟɜɌɢɔɫ, ɚɍɞɟɜɌɢɔɫ ɛɗɚɘɍɔɜɚɎɚɣəɧɘ 

ɘɌɞɑɜɔɌɗɚɘ, əɌɗɔɣɔɑ ɜɑɓɚɜɍɢɔɔ, ɛɑɜɠɚɜɌ-

ɢɔɔ ɔ ɠɜɌɏɘɑəɞɚɎ ɩəɐɚɐɚəɞɔɣɑɝɖɔɡ ɔəɝɞɜɟ-

ɘɑəɞɚɎ). Ȯ ɝɚɚɞɎɑɞɝɞɎɔɔ ɝ ɛɜɚɑɖɢɔɚəəɧɘɔ 

ɔɝɖɌɒɑəɔɫɘɔ ɔɓɚɍɜɌɒɑəɔɫ ɌəɌɗɔɓɔɜɟɪɞɝɫ 

ɗɚɖɌɗɔɓɌɢɔɫ ɛɗɚɘɍɔɜɚɎɚɣəɚɏɚ ɘɌɞɑɜɔɌɗɌ ɔ 

ɩəɐɚɐɚəɞɔɣɑɝɖɔɡ ɔəɝɞɜɟɘɑəɞɚɎ, ɎɧɎɑɐɑəəɧɡ 

ɓɌ ɛɜɑɐɑɗɧ ɖɚɜəɫ, Ɏəɟɞɜɔɖɚɝɞəɧɡ ɐɑəɞɌɗɨ-

əɧɡ ɔɘɛɗɌəɞɌɞɚɎ, ɎɑɗɔɣɔəɌ ɛɌɜɚɐɚəɞɌɗɨəɧɡ 

ɖɚɝɞəɧɡ ɖɌɜɘɌəɚɎ. ȼɑɏɔɝɞɜɔɜɟɑɞɝɫ ɝɚɝɞɚɫ-

əɔɑ ɔ ɎɚɝɝɞɌəɚɎɗɑəɔɑ ɖɚɝɞəɚɕ ɞɖɌəɨɪ ɗɟəɚɖ 

ɟɐɌɗɑəəɧɡ ɓɟɍɚɎ, əɌɗɔɣɔɑ Ɏ əɔɡ ɖɚɝɞəɧɡ 

ɚɝɖɚɗɖɚɎ, ɚɝɖɚɗɖɚɎ ɖɚɜəɑɕ ɓɟɍɚɎ, ɛɗɚɘɍɔɜɚ-

Ɏɚɣəɚɏɚ ɘɌɞɑɜɔɌɗɌ. Ȼɜɔ ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ 

ɛɜɚɢɑɝɝɌɡ Ɏ ɛɑɜɔɚɐɚəɞɑ ɗɪɍɚɕ ɩɞɔɚɗɚɏɔɔ 

ɚɛɜɑɐɑɗɫɑɞɝɫ ɗɚɖɌɗɔɓɌɢɔɫ, ɠɚɜɘɌ, ɎɑɗɔɣɔəɌ, 

ɝɚɝɞɚɫəɔɑ ɖɚɝɞəɧɡ ɖɜɌɑɎ ɓɚəɧ ɐɑɝɞɜɟɖɢɔɔ, 

ɛɚɗɚɝɞəɚɏɚ ɚɍɜɌɓɚɎɌəɔɫ ɔɗɔ ɛɚɎɜɑɒɐɑəɔɫ. 

Ƚɞɑɛɑəɨ ɌɖɞɔɎəɚɝɞɔ ɛɜɚɢɑɝɝɌ ɡɌɜɌɖɞɑɜɔɓɟ-

ɑɞɝɫ ɛɚ əɌɗɔɣɔɪ ɔɗɔ ɚɞɝɟɞɝɞɎɔɪ ɣɑɞɖɚɝɞɔ ɔ 

ɜɚɎəɚɝɞɔ ɖɚəɞɟɜɚɎ ɖɜɌɑɎ ɛɌɞɚɗɚɏɔɣɑɝɖɚɏɚ 

ɟɣɌɝɞɖɌ, ɛɜɔɝɟɞɝɞɎɔɪ ɞɑəɔ ɚɖɌɕɘɗɫɪɥɑɏɚ 

ɩɞɚɞ ɟɣɌɝɞɚɖ ɚɝɞɑɚɝɖɗɑɜɚɞɔɣɑɝɖɚɏɚ ɚɍɚɐɖɌ. 

ȮɧɫɎɗɫɑɞɝɫ ɝɚɝɞɚɫəɔɑ ɚɖɜɟɒɌɪɥɑɕ ɖɚɝɞəɚɕ 

ɞɖɌəɔ: əɌɗɔɣɔɑ ɔɗɔ ɚɞɝɟɞɝɞɎɔɑ ɜɑɓɚɜɍɢɔɔ, 

ɓɚə ɚɝɞɑɚɝɖɗɑɜɚɓɌ, ɝəɔɒɑəɔɫ ɔɗɔ ɛɚɎɧɤɑəɔɫ  

 

ȼɔɝ. 11 Ɍ (Fig. 11 Ɍ) 
 

 

ȼɔɝ. 11 ɍ (Fig. 11 b) 

ȼɔɝ. 11.        ɀɜɌɏɘɑəɞ ɝɖɑɗɑɞɔɜɚɎɌəəɚɕ əɔɒəɑɕ ɣɑɗɪɝɞɔ ɝ ɓɚəɌɘɔ ɔɝɖɟɝɝɞɎɑəəɧɡ ɐɑɠɑɖɞɚɎ 

Ɏ ɏɟɍɣɌɞɚɘ ɎɑɥɑɝɞɎɑ ɝ ɛɚɎɜɑɒɐɑəɔɑɘ ɛɑɜɑɡɚɐəɚɕ ɓɚəɧ (Ɍ). 

ȹɌ ɜɑəɞɏɑəɚɏɜɌɘɘɑ ɚɛɜɑɐɑɗɫɪɞɝɫ əɑɣɑɞɖɔɑ ɞɑəɔ ɚɎɌɗɨəɚɕ ɠɚɜɘɧ (ɍ).  

Fig. 11.       A fragment of a skeletonized lower jaw with zones of artificial defects in the spongy sub-

stance with damage to the transition zone (a).  

On the X -ray image, fuzzy shadows of an oval shape (b) are determined.  
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ȼɔɝ. 12 Ɍ (Fig. 12 Ɍ) 
 

 

ȼɔɝ. 12 ɍ (Fig. 12 b) 

ȼɔɝ. 12.         ɉɖɝɛɑɜɔɘɑəɞɌɗɨəɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɝɖɑɗɑɞɔɜɚɎɌəəɚɕ əɔɒəɑɕ ɣɑɗɪɝɞɔ ɝ ɔɝɖɟɝ-

ɝɞɎɑəəɧɘɔ ɐɑɠɑɖɞɌɘɔ Ɏ ɚɖɚɗɚɖɚɜəɑɎɧɡ ɞɖɌəɫɡ, ɘɑɞɌɗɗɔɣɑɝɖɔɘɔ ɘɌɜɖɑɜɌɘɔ əɌ ɎɑɜɤɔəɌɡ 

ɘɑɒɌɗɨɎɑɚɗɫɜəɧɡ ɛɑɜɑɏɚɜɚɐɚɖ. 

Ɍ ð ɖɚəɞɜɚɗɨəɌɫ ɜɑəɞɏɑəɚɏɜɌɘɘɌ. ȴɓɚɍɜɌɒɑəɔɑ ɐɑɠɑɖɞɚɎ ɚɞɣɑɞɗɔɎɚɑ, ɔɡ ɠɚɜɘɌ ɚɖɜɟɏɗɌɫ. Ⱦɑəɔ ɘɌɜɖɑ-

ɜɚɎ Ɏɑɜɤɔə ɘɑɒɌɗɨɎɑɚɗɫɜəɧɡ ɛɑɜɑɏɚɜɚɐɚɖ ɛɚɣɞɔ əɌ ɚɐəɚɘ ɟɜɚɎəɑ; ɍ ð ɛɑɜɔɌɛɔɖɌɗɨəɌɫ ɜɑəɞɏɑəɚɏɜɌ-

ɠɔɫ. ȶɚəɞɟɜɧ ɐɑɠɑɖɞɚɎ ɎɧɞɫɏɔɎɌɪɞɝɫ ɛɚ ɎɑɜɞɔɖɌɗɔ ɔ ɝɘɑɥɌɪɞɝɫ ɎɎɑɜɡ, əɌɝɗɌɔɎɌɫɝɨ əɌ ɞɑəɔ ɖɚɜəɑɕ 

ɓɟɍɚɎ. ȸɌɜɖɑɜ əɌ əɌɜɟɒəɚɕ ɖɚɜɞɔɖɌɗɨəɚɕ ɛɗɌɝɞɔəɑ ɝɘɑɥɌɑɞɝɫ ɎɎɑɜɡ. 

Fig. 12.        Experimental study of a skeletonized mandible with artificial defects in the near -roo t 

tissues, metal markers on the tops of the interalveolar septa.  

Ɍ ð control radiograph. The image of the defects is clear, their shape is rounded. The shadows of the mark-

ers of the vertices of the interalveolar septa are almost at the same level; b ð peri apical radiograph. The con-

tours of the defects are stretched vertically and shifted upwards, layering on the shadows of the roots of the 

teeth. The marker on the outer cortical plate is shifted upwards.  

 

ȼɔɝ. 13 Ɍ (Fig. 13 Ɍ) 
 

 

ȼɔɝ. 13 ɍ (Fig. 13 b) 

ȼɔɝ. 13.         ȮəɟɞɜɔɜɚɞɚɎɧɑ ɛɑɜɔɌɛɔɖɌɗɨəɧɑ ɜɑəɞɏɑəɚɏɜɌɘɘɧ. 

Ɍ ð ɞɑəɨ ɜɌɝɤɔɜɑəəɚɏɚ ɜɑɓɢɚɎɚɏɚ ɖɌəɌɗɌ ɣɌɝɞɔɣəɚ ɎɔɐəɌ Ɏ ɛɜɚɑɖɢɔɔ ɖɚɜəɑɕ ɓɟɍɚɎ 1.1 ɔ 2.1;  

ɍ ð ɖɚəɞɟɜ ɛɚɐɍɚɜɚɐɚɣəɚɏɚ ɚɞɎɑɜɝɞɔɫ ɝɟɘɘɔɜɟɑɞɝɫ ɝ ɔɓɚɍɜɌɒɑəɔɑɘ Ɏɑɜɡɟɤɖɔ ɖɚɜəɫ ɓɟɍɌ 3.4. 

Fig. 13.        Intraoral periapical radiographs.  

Ɍ ð the shadow of the expanded incisor canal partially in the projection of the roots of the teeth 1.1 and 2.1; 

b ð the contour of the chin opening is summed up with the image of the tip of the tooth root 3.4.  
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ɎɔɓɟɌɗɨəɚɕ ɛɗɚɞəɚɝɞɔ ɖɚɝɞɔ. Ƚ ɟɣɑɞɚɘ ɓɌɖɚ-

əɚɘɑɜəɧɡ ɛɜɚɑɖɢɔɚəəɧɡ ɔɝɖɌɒɑəɔɕ ɚɛɜɑɐɑ-

ɗɫɑɞɝɫ ɏɚɜɔɓɚəɞɌɗɨəɚɑ ɝɚɚɞəɚɤɑəɔɑ ɛɌɞɚɗɚ-

ɏɔɣɑɝɖɔɡ ɓɚə ɝ ɜɌɝɛɚɗɚɒɑəəɧɘɔ ɜɫɐɚɘ ɌəɌ-

ɞɚɘɔɣɑɝɖɔɘɔ ɚɍɜɌɓɚɎɌəɔɫɘɔ. 

ȺɝəɚɎəɧɑ ɝɗɚɒəɚɝɞɔ Ɏɧɛɚɗəɑəɔɫ 

ɎəɟɞɜɔɜɚɞɚɎɚɕ ɛɑɜɔɌɛɔɖɌɗɨəɚɕ ɜɑəɞɏɑəɚ-

ɏɜɌɠɔɔ ɓɌɖɗɪɣɌɪɞɝɫ Ɏ ɞɚɣəɚɝɞɔ ɢɑəɞɜɌɢɔɔ 

ɛɟɣɖɌ ɔɓɗɟɣɑəɔɫ əɌ Ɏɑɜɡɟɤɖɔ ɖɚɜəɑɕ ɓɟɍɚɎ ɔ 

ɎɧɍɚɜɌ ɚɛɞɔɘɌɗɨəɚɏɚ ɟɏɗɌ əɌɖɗɚəɌ ɜɑəɞɏɑ-

əɚɎɝɖɚɕ ɞɜɟɍɖɔ. ȿ ɛɑɜɎɚɏɚ ɛɜɑɘɚɗɫɜɌ ɔ ɘɚ-

ɗɫɜɚɎ Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ ɝɚɍɗɪɐɌɞɨ ɛɜɌɎɔɗɚ 

ɢɑəɞɜɌɢɔɔ ɛɟɣɖɌ ɔɓɗɟɣɑəɔɫ ɚɐəɚɎɜɑɘɑəəɚ 

əɌ Ɏɝɑ Ɏɑɜɡɟɤɖɔ ɖɚɜəɑɕ əɑɎɚɓɘɚɒəɚ, ɔ 

ɜɑəɞɏɑəɚɎɝɖɔɕ ɗɟɣ ɚɜɔɑəɞɔɜɟɑɞɝɫ ɘɑɒɐɟ 

ɥɑɣəɧɘɔ ɔ əɬɍəɧɘ ɖɚɜəɫɘɔ. Ȼɚɩɞɚɘɟ ɔɓɚɍ-

ɜɌɒɑəɔɑ ɥɑɣəɧɡ ɖɚɜəɑɕ ɛɜɚɑɖɢɔɚəəɚ ɟɖɚ-

ɜɌɣɔɎɌɑɞɝɫ, Ɍ əɬɍəɚɏɚ ɖɚɜəɫ ð ɟɐɗɔəɫɑɞɝɫ. 

ɉɞɚ ɎɧɜɌɒɑəɚ ɟ ɓɟɍɚɎ, ɟ ɖɚɞɚɜɧɡ ɥɑɣəɧɑ 

ɖɚɜəɔ ɜɌɝɛɚɗɌɏɌɪɞɝɫ əɌ ɟɐɌɗɑəɔɔ ɚɞ əɑɍəɚɏɚ 

ɖɚɜəɫ. ȬɞɔɛɔɣəɌɫ ɖɚəɠɔɏɟɜɌɢɔɫ ɔɗɔ ɚɞɑɖ 

ɘɫɏɖɔɡ ɞɖɌəɑɕ ɗɔɢɌ ɝɚɓɐɌɪɞ ɐɚɛɚɗəɔɞɑɗɨəɧɑ 

ɞɜɟɐəɚɝɞɔ ɐɗɫ ɢɑəɞɜɌɢɔɔ ɔ ɚɜɔɑəɞɌɢɔɔ ɔɓ-

ɗɟɣɌɞɑɗɫ.  

ȻɜɌɎɔɗɨəɚɝɞɨ ɛɜɚɎɑɐɑəɔɫ ɛɑɜɔɌɛɔ-

ɖɌɗɨəɚɕ ɜɑəɞɏɑəɚɏɜɌɠɔɔ Ɏ ɚɝəɚɎəɚɘ ɓɌɎɔɝɔɞ 

ɚɞ ɣɑɗɚɎɑɣɑɝɖɚɏɚ ɠɌɖɞɚɜɌ ð ɝɛɚɝɚɍəɚɝɞɔ ɝɛɑ-

ɢɔɌɗɔɝɞɌ, ɚɝɟɥɑɝɞɎɗɫɪɥɑɏɚ ɝɦɑɘɖɟ, ɖ ɛɜɚ-

ɝɞɜɌəɝɞɎɑəəɚɘɟ ɘɧɤɗɑəɔɪ ɔ ɞɎɚɜɣɑɝɖɚɕ 

ɜɌɍɚɞɑ. ȽɚɍɝɞɎɑəəɧɑ əɌɍɗɪɐɑəɔɫ ɝɎɔɐɑɞɑɗɨ-

ɝɞɎɟɪɞ, ɣɞɚ ɐɌɒɑ ɘəɚɏɚɗɑɞəɔɕ ɚɛɧɞ ɜɌɍɚɞɧ 

ɜɑəɞɏɑəɚɗɌɍɚɜɌəɞɌ, əɑ ɚɍɗɌɐɌɪɥɑɏɚ ɩɞɔɘɔ 

ɖɌɣɑɝɞɎɌɘɔ, əɑ ɫɎɗɫɑɞɝɫ ɏɌɜɌəɞɚɘ Ɏɧɛɚɗəɑ-

əɔɫ ɔɘ ɛɜɔɑɘɗɑɘɧɡ ɛɚ ɖɌɣɑɝɞɎɟ ɝəɔɘɖɚɎ. 

ȴɘɑəəɚ ɛɚɩɞɚɘɟ ɛɜɔ ɛɜɚɎɑɐɑəɔɔ ɐɌəəɚɏɚ 

ɝɛɚɝɚɍɌ ɝɦɑɘɖɔ ɎɚɓəɔɖɌɪɞ ɘəɚɏɚɣɔɝɗɑəəɧɑ 

ɘɑɞɚɐɔɣɑɝɖɔɑ ɛɚɏɜɑɤəɚɝɞɔ, ɐɚɍɌɎɗɫɪɥɔɑ 

ɔɝɖɌɒɑəɔɫ ɖ ɔɘɑɪɥɔɘɝɫ ɚɝɚɍɑəəɚɝɞɫɘ 

ɔɓɚɍɜɌɒɑəɔɫ.  

ȼɌɝɛɜɚɝɞɜɌəɑəəɧɘɔ ɛɚɏɜɑɤəɚɝɞɫɘɔ 

Ɏɧɛɚɗəɑəɔɫ ɎəɟɞɜɔɜɚɞɚɎɚɕ ɛɑɜɔɌɛɔɖɌɗɨəɚɕ 

ɜɑəɞɏɑəɚɏɜɌɠɔɔ ɫɎɗɫɪɞɝɫ ɛɜɚɔɓɎɚɗɨəɧɕ Ɏɧ-

ɍɚɜ ɟɏɗɚɎ əɌɖɗɚəɌ ɔ ɘɑɝɞɌ ɢɑəɞɜɌɢɔɔ ɜɑəɞ-

ɏɑəɚɎɝɖɚɕ ɞɜɟɍɖɔ, əɑɛɜɌɎɔɗɨəɚɑ ɜɌɝɛɚɗɚɒɑ-

əɔɑ ɔ ɠɔɖɝɌɢɔɫ Ɏɚ ɜɞɟ ɛɌɢɔɑəɞɌ ɛɜɔɑɘəɔɖɌ 

ɔɓɗɟɣɑəɔɫ, əɑɞɚɣəɚɝɞɨ ɟɝɞɌəɚɎɖɔ ɔ ɛɗɚɡɌɫ 

ɠɔɖɝɌɢɔɫ ɏɚɗɚɎɧ ɛɌɢɔɑəɞɌ.  

Ȼɜɔ ɘɑəɨɤɑɘ, ɣɑɘ ɝɗɑɐɟɑɞ, əɌɖɗɚəɑ ɜɑəɞɏɑ-

əɚɎɝɖɚɕ ɞɜɟɍɖɔ ɛɜɚɔɝɡɚɐɔɞ ɎɧɞɫɏɔɎɌəɔɑ 

Ɏɝɑɏɚ ɔɓɚɍɜɌɒɑəɔɫ ɛɚ ɎɑɜɞɔɖɌɗɔ (ɜɔɝ. 14 Ɍ) Ɏ 

ɝɜɌɎəɑəɔɔ ɝ ɛɜɌɎɔɗɨəɚɕ ɝɦɑɘɖɚɕ, ɣɞɚ ɘɚɒɑɞ 

ɍɧɞɨ ɛɜɔɣɔəɚɕ əɑɛɚɛɌɐɌəɔɫ əɌ ɝəɔɘɚɖ ɖɚə-

ɞɟɜɚɎ ɛɑɜɔɌɛɔɖɌɗɨəɧɡ ɚɞɐɑɗɚɎ. Ȼɜɔ ɣɜɑɓ-

ɘɑɜəɚɘ əɌɖɗɚəɑ ɔɓɗɟɣɌɞɑɗɫ ɔɓɚɍɜɌɒɑəɔɑ 

ɌəɌɞɚɘɔɣɑɝɖɔɡ ɐɑɞɌɗɑɕ ɟɘɑəɨɤɌɑɞɝɫ ɔ ɐɑ-

ɠɚɜɘɔɜɟɑɞɝɫ (ɜɔɝ. 14 ɍ). Ȯ ɝɎɫɓɔ ɝ ɩɞɔɘ ɛɑ-

ɜɔɌɛɔɖɌɗɨəɌɫ ɖɚɝɞəɌɫ ɜɑɓɚɜɍɢɔɫ ɔɗɔ ɛɚ-

ɗɚɝɞəɚɑ ɚɍɜɌɓɚɎɌəɔɑ əɑɍɚɗɨɤɔɡ ɜɌɓɘɑɜɚɎ Ɏ 

ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɜɌɝɛɚɗɚɒɑəɔɫ ɚɞɚɍɜɌɒɌɪɞɝɫ 

ɖɌɖ ɜɌɝɤɔɜɑəɔɑ ɛɑɜɔɚɐɚəɞɌɗɨəɚɕ ɥɑɗɔ ɗɔɍɚ 

əɑ ɎɧɫɎɗɫɪɞɝɫ (ɜɔɝ. 15 Ɍ, ɍ, Ɏ).  

ȹɑɞɚɣəɌɫ ɢɑəɞɜɌɢɔɫ ɜɑəɞɏɑəɚɎɝɖɚɕ 

ɞɜɟɍɖɔ ɝɞɌəɚɎɔɞɝɫ ɛɜɔɣɔəɚɕ ɔɝɖɌɒɑəɔɫ 

ɖɚəɞɟɜɚɎ ɓɟɍɚɎ ɔ əɑɣɑɞɖɚɝɞɔ ɛɑɜɑɐɌɣɔ 

ɝɞɜɟɖɞɟɜɧ ɚɖɚɗɚɖɚɜəɑɎɧɡ ɚɞɐɑɗɚɎ. ȯɚɜɔɓɚə-

ɞɌɗɨəɚɑ ɝɘɑɥɑəɔɑ ɢɑəɞɜɌɗɨəɚɏɚ ɜɑəɞɏɑəɚɎ-

ɝɖɚɏɚ ɗɟɣɌ ɛɜɔɎɚɐɔɞ ɖ ɝɟɘɘɌɢɔɔ ɞɑəɑɕ ɖɚə-

ɞɌɖɞəɧɡ ɛɚɎɑɜɡəɚɝɞɑɕ ɖɚɜɚəɚɖ ɔ ɍɚɖɚɎɧɡ 

ɛɚɎɑɜɡəɚɝɞɑɕ ɖɚɜəɑɕ, ɜɌɝɛɚɗɚɒɑəəɧɡ ɜɫɐɚɘ 

ɓɟɍɚɎ (ɜɔɝ. 16 Ɍ). ȿ ɓɟɍɚɎ əɔɒəɑɕ ɣɑɗɪɝɞɔ 

ɔɓɚɍɜɌɒɑəɔɑ ɟɖɚɜɌɣɔɎɌɑɞɝɫ, ɑɝɗɔ ɗɟɣ ɢɑə-

ɞɜɔɜɟɑɞɝɫ əɔɒɑ ɛɜɚɑɖɢɔɔ ɖɚɜəɑɕ, ɔ ɟɐɗɔəɫ-

ɑɞɝɫ, ɑɝɗɔ ɢɑəɞɜɌɢɔɫ ɛɜɚɔɝɡɚɐɔɞ Ɏɧɤɑ ɛɜɚ-

ɑɖɢɔɔ Ɏɑɜɡɟɤɖɔ ɖɚɜəɫ. ȹɌ Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ 

ɔɝɖɌɒɑəɔɫ ɔɓɚɍɜɌɒɑəɔɫ əɚɝɫɞ ɚɍɜɌɞəɧɕ ɡɌ-

ɜɌɖɞɑɜ.  ȯɚɜɔɓɚəɞɌɗɨəɚɑ   ɝɘɑɥɑəɔɑ   ɜɑəɞɏɑ- 

 

ȼɔɝ. 14 Ɍ (Fig. 14 Ɍ) 
 

 

ȼɔɝ. 14 ɍ (Fig. 14 b) 

ȼɔɝ. 14.         ȮəɟɞɜɔɜɚɞɚɎɧɑ ɛɑɜɔɌɛɔɖɌɗɨəɧɑ ɜɑəɞɏɑəɚɏɜɌɘɘɧ. 

ȴɝɖɌɒɑəɔɫ ɔɓɚɍɜɌɒɑəɔɫ ɓɟɍɚɌɗɨɎɑɚɗɫɜəɚɕ ɚɍɗɌɝɞɔ ɚɍɟɝɗɚɎɗɑəɧ ɟɘɑəɨɤɑəɔɑɘ (Ɍ) ɔ ɟɎɑɗɔɣɑəɔɑɘ (ɍ) ɟɏɗɌ 

əɌɖɗɚəɌ ɜɑəɞɏɑəɚɎɝɖɚɕ ɞɜɟɍɖɔ ɚɞ ɛɜɌɎɔɗɨəɚɏɚ ɛɚɗɚɒɑəɔɫ. 

Fig. 14.        Intraoral periapical radiographs.  

Distortions of the image of the dentalalveolar region are caused by a decrease  (a) and an increase (b) in the 

angle of inclination of the X -ray tube from the correct position.  
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ȼɔɝ. 15 Ɍ (Fig. 15 Ɍ) 

 

ȼɔɝ. 15 ɍ (Fig. 15 b) 

 

ȼɔɝ. 15 Ɏ (Fig. 15 ɝ) 

ȼɔɝ. 15.       ȮəɟɞɜɔɜɚɞɚɎɌɫ ɛɑɜɔɌɛɔɖɌɗɨəɌɫ ɜɑəɞɏɑəɚɏɜɌɠɔɫ. 

Ȼɜɔ ɟɎɑɗɔɣɑəɔɔ əɌɖɗɚəɌ ɔɓɗɟɣɌɞɑɗɫ ɔɓ-ɓɌ ɝɟɘɘɌɢɔɔ ɝ ɞɑəɫɘɔ ɖɚɜəɑɕ ɓɟɍɚɎ ɖɚəɞɟɜɧ əɑɍɚɗɨɤɔɡ ɖɚɝɞ-

əɧɡ ɐɑɝɞɜɟɖɢɔɕ ɚɖɚɗɚ Ɏɑɜɡɟɤɖɔ ɖɚɜəɫ (Ɍ) ɔ ɓɌɐəɑɕ ɛɚɎɑɜɡəɚɝɞɔ ɖɚɜəɫ ɓɟɍɌ (ɍ) ɟɘɑəɨɤɌɪɞɝɫ ɛɚ Ɏɑɜ-

ɞɔɖɌɗɔ. ȴɓɚɍɜɌɒɑəɔɑ əɑɍɚɗɨɤɔɡ ɐɑɝɞɜɟɖɢɔɕ ɚɖɚɗɚ ɛɑɜɑɐəɑɕ ɛɚɎɑɜɡəɚɝɞɔ ɖɚɜəɫ ɓɟɍɌ ɘɚɒɑɞ ɚɞɝɟɞ-

ɝɞɎɚɎɌɞɨ (Ɏ). 

Fig. 15.        Intraoral periapi cal radiography.  

With an increase in the inclination of the radiator due to the summation with the shadows of the roots of 

the teeth, the contours of small bone destructions near the tip of the root (a) and the back surface of the 

root of the tooth (b) de crease vertically. The image of small destructions near the anterior surface of the 

tooth root may be absent (c).  

 

 

ȼɔɝ. 16 Ɍ (Fig. 16 Ɍ) 

 

ȼɔɝ. 16 ɍ (Fig. 16 b) 

 

ȼɔɝ. 16 Ɏ (Fig. 16 ɝ) 

ȼɔɝ. 16.        ȮəɟɞɜɔɜɚɞɚɎɧɑ ɛɑɜɔɌɛɔɖɌɗɨəɧɑ ɜɑəɞɏɑəɚɏɜɌɘɘɧ.  

ȹɔɓɖɚɑ ɖɌɣɑɝɞɎɚ ɔɓɚɍɜɌɒɑəɔɫ ɎɧɓɎɌəɚ ɏɚɜɔɓɚəɞɌɗɨəɧɘ ɝɘɑɥɑəɔɑɘ ɢɑəɞɜɌɗɨəɚɏɚ ɗɟɣɌ (Ɍ), ɏɚɜɔɓɚə-

ɞɌɗɨəɧɘ ɝɘɑɥɑəɔɑɘ ɔ əɑɛɜɌɎɔɗɨəɚɕ ɢɑəɞɜɌɢɔɑɕ ɜɑəɞɏɑəɚɎɝɖɚɕ ɞɜɟɍɖɔ (ɍ), əɑɛɜɌɎɔɗɨəɚɕ ɠɔɖɝɌɢɔɑɕ 

ɛɜɔɑɘəɔɖɌ ɔɓɗɟɣɑəɔɫ (Ɏ).   

Fig. 16.         Intraoral periapical radiographs.  

Poor image quality is caused by the horizontal displacement of the central beam (a), horizontal displace-

ment and inco rrect centering of the X -ray tube (b), incorrect fixation of the radiation receiver (c).  
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əɚɎɝɖɚɕ ɞɜɟɍɖɔ Ɏ ɝɚɣɑɞɌəɔɔ ɝ əɑɛɜɌɎɔɗɨəɧɘ 

Ɏɧɍɚɜɚɘ ɘɑɝɞɌ ɑɬ ɢɑəɞɜɌɢɔɔ ɚɍɟɝɗɚɎɗɔɎɌɪɞ 

ɣɌɝɞɔɣəɚɑ ɚɞɝɟɞɝɞɎɔɑ ɔɓɚɍɜɌɒɑəɔɫ ɓɟɍɚɌɗɨ-

Ɏɑɚɗɫɜəɚɕ ɚɍɗɌɝɞɔ əɌ ɝəɔɘɖɑ (ɜɔɝ. 16 ɍ). Ȼɚ-

ɏɜɑɤəɚɝɞɔ ɜɌɝɛɚɗɚɒɑəɔɫ ɛɜɔɑɘəɔɖɌ ɔɓɗɟɣɑ-

əɔɫ (ɜɑəɞɏɑəɚɎɝɖɌɫ ɛɗɑəɖɌ, ɢɔɠɜɚɎɚɕ ɐɌɞ-

ɣɔɖ) Ɏɚ ɜɞɟ ɛɌɢɔɑəɞɌ Ɏ ɚɝəɚɎəɚɘ ɛɜɔɎɚɐɫɞ ɖ 

ɐɑɠɚɜɘɌɢɔɔ ɛɚ ɎɑɜɞɔɖɌɗɔ ɔɓɚɍɜɌɒɑəɔɫ ɓɟ-

ɍɚɌɗɨɎɑɚɗɫɜəɚɕ ɚɍɗɌɝɞɔ. ȹɑɜɑɐɖɔ ɝɔɞɟɌɢɔɔ, 

ɖɚɏɐɌ ɛɜɔ ɌəɌɗɚɏɚɎɚɕ ɝɦɑɘɖɑ ɜɑəɞɏɑəɚɎɝɖɌɫ 

ɛɗɑəɖɌ ɛɜɔɗɑɒɔɞ ɖ ɓɟɍɚɌɗɨɎɑɚɗɫɜəɚɕ ɚɍɗɌɝɞɔ 

əɑ Ɏ Ɏɧɛɜɫɘɗɑəəɚɘ ɛɚɗɚɒɑəɔɔ, ɝ ɟɐɑɜɒɔɎɌ-

əɔɑɘ ɑɑ ɛɌɗɨɢɑɘ ɛɌɢɔɑəɞɌ Ɏ ɓɚəɑ ɤɑɕɖɔ ɓɟ-

ɍɌ, Ɍ ɛɜɔ ɠɔɖɝɌɢɔɔ əɌ ɟɜɚɎəɑ ɌɛɔɖɌɗɨəɚɕ 

ɞɜɑɞɔ ɖɚɜəɫ, ɣɞɚ ɛɜɔɎɚɐɔɞ ɖ ɔɓɏɔɍɌəɔɪ 

ɛɗɑəɖɔ ɛɚ ɛɚɎɑɜɡəɚɝɞɔ ɓɟɍɚɌɗɨɎɑɚɗɫɜəɚɕ ɚɍ-

ɗɌɝɞɔ. Ȼɜɔ ɩɞɚɘ əɑɣɑɞɖɚɑ ɔɓɚɍɜɌɒɑəɔɑ ɖɚɜ-

əɑɕ ɓɟɍɚɎ əɑɛɜɚɛɚɜɢɔɚəɌɗɨəɚ ɟɐɗɔəɫɑɞɝɫ ɔ 

ɝɞɌəɚɎɔɞɝɫ Ɏɧɞɫəɟɞɧɘ, ɚɝɚɍɑəəɚ ɛɚ əɌɛɜɌɎ-

ɗɑəɔɪ ɖ Ɏɑɜɡɟɤɖɑ ɖɚɜəɫ (ɜɔɝ. 16 Ɏ). Ȯɚ Ɏɜɑ-

ɘɫ ɜɑəɞɏɑəɚɏɜɌɠɔɔ Ɏɞɚɜɧɡ ɔ ɞɜɑɞɨɔɡ ɘɚɗɫ-

ɜɚɎ əɔɒəɑɕ ɣɑɗɪɝɞɔ ɎɝɗɑɐɝɞɎɔɑ əɑɛɜɌɎɔɗɨ-

əɚɕ ɠɔɖɝɌɢɔɔ ɛɜɔɑɘəɔɖ ɔɓɗɟɣɑəɔɫ ɜɌɝɛɚɗɌ-

ɏɌɪɞ ɛɚɐ ɟɏɗɚɘ əɑ ɖ ɖɚɜɚəɖɌɘ, Ɍ ɖ Ɏɑɜɡɟɤ-

ɖɌɘ ɖɚɜəɑɕ ɩɞɔɡ ɓɟɍɚɎ. ȴɓ-ɓɌ ɣɑɏɚ ɛɜɚɔɝɡɚ-

ɐɔɞ ɟɖɚɜɚɣɑəɔɑ ɔɓɚɍɜɌɒɑəɔɫ ɛɚ ɎɑɜɞɔɖɌɗɔ.  

Ȼɜɔɘɑəɑəɔɑ ɛɚɓɔɢɔɚəɑɜɚɎ, ɛɚɓɎɚɗɫ-

ɪɥɔɡ Ɏɚ Ɏɜɑɘɫ ɝɦɑɘɖɔ ɚɜɔɑəɞɔɜɚɎɌɞɨ ɛɜɔ-

ɑɘəɔɖ ɔɓɗɟɣɑəɔɫ ɛɑɜɛɑəɐɔɖɟɗɫɜəɚ ɜɑəɞɏɑ-

əɚɎɝɖɚɕ ɞɜɟɍɖɑ, ɝɚɓɐɌɑɞ Ɏɚɓɘɚɒəɚɝɞɨ ɝɞɌə-

ɐɌɜɞɔɓɔɜɚɎɌɞɨ ɟɝɗɚɎɔɫ Ɏɧɛɚɗəɑəɔɫ ɟɖɗɌɐɖɔ, 

Ɏ ɞɚɘ ɣɔɝɗɑ ɜɌɝɛɚɗɚɒɑəɔɫ ɛɜɔɑɘəɔɖɌ ɔɓɗɟ-

ɣɑəɔɫ Ɏɚ ɜɞɟ ɛɌɢɔɑəɞɌ. ɀɔɜɘɌɘɔ-

ɛɜɚɔɓɎɚɐɔɞɑɗɫɘɔ ɐɑəɞɌɗɨəɧɡ ɌɛɛɌɜɌɞɚɎ Ɏ 

ɖɚɘɛɗɑɖɞɑ ɖ ɜɑəɞɏɑəɚɎɝɖɔɘ ɌɛɛɌɜɌɞɌɘ ɛɜɔ-

ɗɌɏɌɪɞɝɫ ɛɚɓɔɢɔɚəɑɜɧ ɜɌɓɗɔɣəɧɡ ɖɚəɝɞɜɟɖ-

ɢɔɕ ɐɗɫ ɔɝɝɗɑɐɚɎɌəɔɫ ɛɑɜɑɐəɔɡ ɔ ɍɚɖɚɎɧɡ 

ɏɜɟɛɛ ɓɟɍɚɎ. ȶɌɖ ɛɜɌɎɔɗɚ, ɩɞɔ ɛɚɓɔɢɔɚəɑɜɧ 

ɛɜɑɐəɌɓəɌɣɑəɧ ɐɗɫ ɛɜɚɎɑɐɑəɔɫ ɝɦɑɘɖɔ ɛɌ-

ɜɌɗɗɑɗɨəɚɕ ɞɑɡəɔɖɚɕ ɔ ɔəɞɑɜɛɜɚɖɝɔɘɌɗɨəɚɕ 

ɜɑəɞɏɑəɚɏɜɌɠɔɔ. ȹɑɖɚɞɚɜɧɘɔ ɛɜɚɔɓɎɚɐɔɞɑ-

ɗɫɘɔ ɎɧɛɟɝɖɌɪɞɝɫ ɖɚəɝɞɜɟɖɢɔɔ ɐɗɫ ɔɝɝɗɑ-

ɐɚɎɌəɔɫ ɛɌɢɔɑəɞɚɎ ɛɜɔ ɩəɐɚɐɚəɞɔɣɑɝɖɚɘ 

ɗɑɣɑəɔɔ.  

ȶ ɝɚɒɌɗɑəɔɪ, ɍɚɗɨɤɔəɝɞɎɚ ɛɚɓɔɢɔɚ-

əɑɜɚɎ ɔɘɑɪɞ ɖɚəɝɞɜɟɖɢɔɔ, ɝ ɖɚɞɚɜɧɘɔ əɑ-

ɟɐɚɍəɚ ɜɌɍɚɞɌɞɨ Ɏɚ Ɏɜɑɘɫ ɔɝɝɗɑɐɚɎɌəɔɫ. 

ȰɑɜɒɌɞɑɗɨ ɐɌɞɣɔɖɌ ɔ əɌɛɜɌɎɗɫɪɥɌɫ ɤɞɌəɏɌ 

ɖɚəɞɌɖɞɔɜɟɪɞ ɝɚ ɝɗɔɓɔɝɞɚɕ ɚɍɚɗɚɣɖɚɕ ɜɞɌ ɔ 

ɐɚɗɒəɧ ɘɑəɫɞɨɝɫ ɛɜɔ ɔɝɝɗɑɐɚɎɌəɔɔ ɖɌɒɐɚɏɚ 

ɛɌɢɔɑəɞɌ. Ȼɚɩɞɚɘɟ ɞɌɖɔɑ ɛɚɓɔɢɔɚəɑɜɧ ɫɎ-

ɗɫɪɞɝɫ ɚɐəɚɜɌɓɚɎɧɘɔ, ɣɞɚ ɞɜɑɍɟɑɞ ɛɜɔɚɍɜɑ-

ɞɑəɔɫ ɔɡ Ɏ ɍɚɗɨɤɚɘ ɖɚɗɔɣɑɝɞɎɑ. Ȼɜɔɘɑəəɑ-

əɔɑ ɛɚɓɔɢɔɚəɑɜɚɎ əɑ ɎɝɑɏɐɌ ɟɐɚɍəɚ ɛɜɔ ɔɝ-

ɝɗɑɐɚɎɌəɔɔ ɞɜɑɞɨɔɡ ɘɚɗɫɜɚɎ, ɚɝɚɍɑəəɚ əɌ 

Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ, Ɍ ɞɌɖɒɑ ɔɓ-ɓɌ ɎɚɝɛɌɗɔɞɑɗɨ-

əɚɏɚ ɚɞɑɖɌ ɝɗɔɓɔɝɞɚɕ ɚɍɚɗɚɣɖɔ ɜɞɌ, ɛɚɎɧ-

ɤɑəəɚɏɚ ɜɎɚɞəɚɏɚ ɜɑɠɗɑɖɝɌ ɟ ɛɌɢɔɑəɞɌ. 

ȶɜɚɘɑ ɞɚɏɚ, ɔɝɛɚɗɨɓɚɎɌəɔɑ ɝɞɌəɐɌɜɞəɚɕ ɖɚə-

ɝɞɜɟɖɢɔɔ ɛɚɓɔɢɔɚəɑɜɚɎ ɛɜɔ ɛɑɜɔɌɛɔɖɌɗɨəɚɕ 

ɜɑəɞɏɑəɚɏɜɌɠɔɔ ɛɜɔɎɚɐɔɞ ɖ əɌɜɟɤɑəɔɫɘ 

ɖɗɌɝɝɔɣɑɝɖɚɕ ɟɖɗɌɐɖɔ. Ȯ ɝɎɫɓɔ ɝ ɛɑɜɑɣɔɝ-

ɗɑəəɧɘɔ əɑɐɚɝɞɌɞɖɌɘɔ ɍɚɗɨɤɔəɝɞɎɚ ɛɚɓɔ-

ɢɔɚəɑɜɚɎ əɑ ɛɜɔɘɑəɫɪɞɝɫ əɌ ɛɜɌɖɞɔɖɑ. 

Ȯ ɝɜɌɎəɑəɔɑ ɝ ɌəɌɗɚɏɚɎɚɕ ɛɗɑəɖɚɕ 

ɍɚɗɨɤɔəɝɞɎɚ ɢɔɠɜɚɎɧɡ ɐɌɞɣɔɖɚɎ ɔɘɑɪɞ 

ɘɑəɨɤɔɑ ɜɌɓɘɑɜɧ, ɣɞɚ əɑɜɑɐɖɚ ɝɟɒɔɎɌɑɞ 

ɏɜɌəɔɢɧ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɕ ɔəɠɚɜɘɌɢɔɔ. Ȼɚ-

ɩɞɚɘɟ əɑ ɝɗɑɐɟɑɞ ɛɚɗəɚɝɞɨɪ ɚɞɖɌɓɧɎɌɞɨɝɫ ɚɞ 

ɔɝɛɚɗɨɓɚɎɌəɔɫ ɌəɌɗɚɏɚɎɚɕ ɛɑɜɔɌɛɔɖɌɗɨəɚɕ 

ɝɦɑɘɖɔ, Ɏ ɝɗɚɒəɧɡ ɝɔɞɟɌɢɔɫɡ ɑɑ ɢɑɗɑɝɚɚɍ-

ɜɌɓəɚ ɛɜɔɘɑəɫɞɨ əɌɜɫɐɟ ɝ ɢɔɠɜɚɎɚɕ ɜɑəɞɏɑ-

əɚɏɜɌɠɔɑɕ.  

ȱɝɗɔ Ɏɚ Ɏɜɑɘɫ ɝɦɑɘɖɔ ɏɚɗɚɎɌ ɛɌɢɔɑə-

ɞɌ əɑ ɠɔɖɝɔɜɟɑɞɝɫ ɛɚɐɏɚɗɚɎəɔɖɚɘ, ɎɚɓəɔɖɌ-

ɑɞ ɐɔəɌɘɔɣɑɝɖɌɫ əɑɜɑɓɖɚɝɞɨ ɔɓɚɍɜɌɒɑəɔɫ ɔ 

ɝɞɜɟɖɞɟɜɌ ɖɚɝɞəɚɕ ɞɖɌəɔ ɛɜɔɚɍɜɑɞɌɑɞ əɑɣɑɞ-

ɖɔɕ ɡɌɜɌɖɞɑɜ. ȹɑɞɚɣəɚɝɞɔ ɛɜɔ ɟɝɞɌəɚɎɖɑ ɛɚ-

ɗɚɒɑəɔɫ ɏɚɗɚɎɧ ɛɌɢɔɑəɞɌ ɛɜɔɎɚɐɫɞ ɖ ɐɑ-

ɠɚɜɘɌɢɔɔ ɔɓɚɍɜɌɒɑəɔɫ, ɌəɌɗɚɏɔɣəɚɕ ɞɑɘ, 

ɖɚɞɚɜɧɑ ɎɚɓəɔɖɌɪɞ ɔɓ-ɓɌ ɚɤɔɍɚɖ ɢɑəɞɜɌɢɔɔ 

ɔ əɌɖɗɚəɌ ɜɑəɞɏɑəɚɎɝɖɚɕ ɞɜɟɍɖɔ. 

ȹɑɛɜɌɎɔɗɨəɧɕ Ɏɧɍɚɜ ɠɔɓɔɖɚ-

ɞɑɡəɔɣɑɝɖɔɡ ɟɝɗɚɎɔɕ ɜɑəɞɏɑəɚɏɜɌɠɔɔ, ɛɚ-

ɏɜɑɤəɚɝɞɔ ɛɚɝɞɛɜɚɢɑɝɝɚɜəɚɕ ɚɍɜɌɍɚɞɖɔ ɔɗɔ 

ɠɚɞɚɚɍɜɌɍɚɞɖɔ ɎɧɜɌɒɌɪɞɝɫ Ɏ ɝəɔɒɑəɔɔ 

ɣɑɞɖɚɝɞɔ ɔɓɚɍɜɌɒɑəɔɫ, ɝɚɣɑɞɌɪɥɑɕɝɫ ɝ ɛɚ-

Ɏɧɤɑəəɚɕ ɔɗɔ ɛɚəɔɒɑəəɚɕ ɛɗɚɞəɚɝɞɨɪ ɛɚ-

ɣɑɜəɑəɔɫ ɓɚə ɔəɞɑɜɑɝɌ əɌ ɜɑəɞɏɑəɚɏɜɌɘɘɌɡ.  

ȺɝəɚɎəɧɑ ɛɚɏɜɑɤəɚɝɞɔ ɜɌɍɚɞɧ ɝ 

ɢɔɠɜɚɎɧɘ ɔɓɚɍɜɌɒɑəɔɑɘ ɝɎɫɓɌəɧ ɝ əɑɔɝ-

ɛɚɗɨɓɚɎɌəɔɑ ɛɚɝɞɛɜɚɢɑɝɝɚɜəɚɕ ɚɍɜɌɍɚɞɖɔ. 

Ȼɚɝɖɚɗɨɖɟ ɛɚɗɟɣɌɑɘɚɑ ɛɚɝɗɑ ɝɦɑɘɖɔ ɢɔɠɜɚ-

Ɏɚɑ ɔɓɚɍɜɌɒɑəɔɑ Ɏ ɍɚɗɨɤɔəɝɞɎɑ ɝɗɟɣɌɑɎ əɑ 

ɚɍɗɌɐɌɑɞ ɐɚɝɞɌɞɚɣəɚɕ ɖɚəɞɜɌɝɞəɚɝɞɨɪ ɔ ɣɑɞ-

ɖɚɝɞɨɪ (ɜɔɝ. 17 Ɍ), ɛɜɔɘɑəɑəɔɑ ɚɛɢɔɕ ɐɗɫ 

ɚɛɞɔɘɔɓɌɢɔɔ ɖɚəɞɜɌɝɞəɚɝɞɔ ɔ ɫɜɖɚɝɞɔ, ɔɝ-

ɛɚɗɨɓɚɎɌəɔɑ ɛɜɚɏɜɌɘɘ ɐɗɫ ɟɘɑəɨɤɑəɔɫ ɐɑɕ-

ɝɞɎɔɫ çɤɟɘɚɎɚɏɚ ɩɠɠɑɖɞɌè ɔ ɛɚɎɧɤɑəɔɫ 

ɜɑɓɖɚɝɞɔ ɔɓɚɍɜɌɒɑəɔɫ ɓəɌɣɔɞɑɗɨəɚ ɟɗɟɣɤɌɑɞ 

ɖɌɣɑɝɞɎɚ ɛɑɜɑɐɌɣɔ ɝɞɜɟɖɞɟɜɧ ɓɟɍɚɎ ɔ ɣɑɗɪ-

ɝɞɑɕ, ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ ɚɖɚɗɚɖɚɜəɑɎɧɡ ɛɜɚɢɑɝ-

ɝɚɎ (ɜɔɝ 17 ɍ). 

ȴɝɡɚɐɫ ɔɓ ɝɖɌɓɌəəɚɏɚ, ɐɗɫ ɛɚɗɟɣɑəɔɫ 

ɛɜɔɑɘɗɑɘɚɏɚ ɜɑəɞɏɑəɚɎɝɖɚɏɚ ɔɓɚɍɜɌɒɑəɔɫ 

ɞɜɑɍɟɑɞɝɫ ɝɚɍɗɪɐɑəɔɑ ɛɜɌɎɔɗ ɟɝɞɌəɚɎɖɔ ɛɌ-

ɢɔɑəɞɌ, ɛɚɐɍɚɜɌ ɜɑɒɔɘɚɎ ɝɦɑɘɖɔ ɔ ɚɍɜɌɍɚɞ-

ɖɔ ɔɓɚɍɜɌɒɑəɔɫ. 

Ȱɗɫ ɛɜɚɠɔɗɌɖɞɔɖɔ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɡ 

ɚɤɔɍɚɖ ɛɜɔ ɔəɞɑɜɛɜɑɞɌɢɔɔ ɛɑɜɔɌɛɔɖɌɗɨəɧɡ 

ɜɑəɞɏɑəɚɏɜɌɘɘ əɑ ɝɗɑɐɟɑɞ ɌəɌɗɔɓɔɜɚɎɌɞɨ 

ɝəɔɘɚɖ, Ɏɧɛɚɗəɑəəɧɕ ɝ ɘɑɞɚɐɔɣɑɝɖɔɘɔ 

ɚɤɔɍɖɌɘɔ, ɛɜɚɎɚɐɔɞɨ ɚɢɑəɖɟ ɚɖɚɗɚɖɚɜəɑɎɧɡ 

ɖɚɝɞəɧɡ ɔɓɘɑəɑəɔɕ ɍɑɓ ɓəɌəɔɫ ɚɍ ɚɝɚɍɑəəɚ-

ɝɞɫɡ ɔɓɚɍɜɌɒɑəɔɫ, ɚɛɜɑɐɑɗɫɞɨ ɝɚɚɞəɚɤɑəɔɫ 

ɖɌɜɔɚɓəɧɡ ɐɑɠɑɖɞɚɎ əɌ ɒɑɎɌɞɑɗɨəɚɕ ɛɚ-

Ɏɑɜɡəɚɝɞɔ ɖɚɜɚəɚɖ ɝ ɛɚɗɚɝɞɨɪ ɓɟɍɌ ɔ Ɏɑɜɞɔ-

ɖɌɗɨəɧɑ   ɎɓɌɔɘɚɚɞəɚɤɑəɔɫ   ɌəɌɞɚɘɔɣɑɝɖɔɡ  
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ɐɑɞɌɗɑɕ ɓɟɍɚɣɑɗɪɝɞəɚɏɚ ɝɑɏɘɑəɞɌ ɘɑɒɐɟ ɝɚ-

ɍɚɕ ɔ ɝ ɓɚəɌɘɔ ɐɑɝɞɜɟɖɢɔɔ ɖɚɝɞəɚɕ ɞɖɌəɔ, 

ɛɚɗəɚɝɞɨɪ ɐɚɎɑɜɫɞɨ ɜɑəɞɏɑəɚɎɝɖɚɘɟ ɔɓɚɍɜɌ-

ɒɑəɔɪ ɛɜɔ ɚɛɜɑɐɑɗɑəɔɔ ɞɚɣəɚɏɚ ɖɚɗɔɣɑɝɞɎɌ 

ɖɚɜəɑɎɧɡ ɖɌəɌɗɚɎ Ɏ ɖɚɜəɫɡ ɓɟɍɚɎ ɔ ɌəɌɗɔɓɑ 

ɖɌɣɑɝɞɎɌ ɩəɐɚɐɚəɞɔɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ, ɚɢɑəɔ-

ɎɌɞɨ ɝɚɝɞɚɫəɔɑ ɏɟɍɣɌɞɚɕ ɖɚɝɞɔ ɔ ɝɞɌɜɌɞɨɝɫ 

ɐɔɠɠɑɜɑəɢɔɜɚɎɌɞɨ ɛɚɜɌɒɑəɔɫ əɌɜɟɒəɚɕ ɔ 

Ɏəɟɞɜɑəəɑɕ ɖɚɜɞɔɖɌɗɨəɧɡ ɛɗɌɝɞɔə ɣɑɗɪɝɞɑɕ.  

ȶɌɖ ɔɓɎɑɝɞəɚ, ɝɚɎɜɑɘɑəəɧɑ ɜɌɐɔɚɎɔɓɔɚɏɜɌ-

ɠɧ ɝəɌɍɒɑəɧ ɛɜɚɏɜɌɘɘɌɘɔ ɐɗɫ ɛɜɚɎɑɐɑəɔɫ, 

ɞɌɖ əɌɓɧɎɌɑɘɧɡ, ɞɚɣəɧɡ ɔɓɘɑɜɑəɔɕ ɐɗɔəɧ 

ɖɚɜəɑɕ ɓɟɍɚɎ ɔ ɖɚɜəɑɎɧɡ ɖɌəɌɗɚɎ, əɌ ɖɚɞɚ-

ɜɧɑ ɎɜɌɣ ɐɚɗɒɑə ɚɜɔɑəɞɔɜɚɎɌɞɨɝɫ Ɏɚ Ɏɜɑɘɫ 

ɩəɐɚɐɚəɞɔɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ. ȺɐəɌɖɚ, ɛɜɔəɔ-

ɘɌɫ Ɏɚ ɎəɔɘɌəɔɑ əɑɔɓɍɑɒəɚɑ ɎɚɓəɔɖəɚɎɑəɔɑ 

ɛɜɚɑɖɢɔɚəəɧɡ ɔɝɖɌɒɑəɔɕ ɎɑɜɞɔɖɌɗɨəɧɡ 

ɜɌɓɘɑɜɚɎ ɔɓɚɍɜɌɒɑəɔɫ ɌəɌɞɚɘɔɣɑɝɖɔɡ ɐɑɞɌ-

ɗɑɕ ɓɟɍɚɌɗɨɎɑɚɗɫɜəɚɕ ɚɍɗɌɝɞɔ ɛɜɔ ɛɑɜɔɌɛɔ-

ɖɌɗɨəɚɕ ɜɑəɞɏɑəɚɏɜɌɠɔɔ, ɜɑɓɟɗɨɞɌɞɧ ɛɚɐɚɍ-

əɧɡ ɔɓɘɑɜɑəɔɕ əɑ ɫɎɗɫɪɞɝɫ ɐɚɝɞɚɎɑɜəɧɘɔ. 

ȹɑ ɝɗɑɐɟɑɞ ɛɜɚɎɚɐɔɞɨ ɚɛɜɑɐɑɗɑəɔɑ ɐɑəɝɔɞɚ-

ɘɑɞɜɔɣɑɝɖɔɡ ɛɚɖɌɓɌɞɑɗɑɕ ɛɜɔ ɔɝɝɗɑɐɚɎɌəɔɔ 

ɓɚəɧ ɔəɞɑɜɑɝɌ Ɏ ɐɔəɌɘɔɖɑ, ɞɌɖ ɖɌɖ ɚɛɞɔɣɑ-

ɝɖɌɫ ɛɗɚɞəɚɝɞɨ ɛɚɣɑɜəɑəɔɫ ɔɓɚɍɜɌɒɑəɔɫ ɓɌ-

Ɏɔɝɔɞ ɚɞ ɏɑɚɘɑɞɜɔɔ ɔ ɠɔɓɔɖɚ-ɞɑɡəɔɣɑɝɖɔɡ 

ɟɝɗɚɎɔɕ ɝɦɑɘɖɔ. Ȼɜɔ ɜɌɓəɚɘ əɌɖɗɚəɑ ɜɑəɞɏɑ-

əɚɎɝɖɚɕ ɞɜɟɍɖɔ ɖ ɓɟɍɚɌɗɨɎɑɚɗɫɜəɚɕ ɚɍɗɌɝɞɔ 

ɛɟɣɚɖ ɔɓɗɟɣɑəɔɫ ɍɟɐɑɞ ɛɜɚɡɚɐɔɞɨ ɣɑɜɑɓ ɜɌɓ-

əɧɑ ɛɚ ɞɚɗɥɔəɑ ɝɗɚɔ ɖɚɝɞɔ. ȽɗɑɐɚɎɌɞɑɗɨəɚ, 

ɣɑɘ ɞɚɗɥɑ ɩɞɚɞ ɝɗɚɕ, ɞɑɘ ɍɚɗɨɤɌɫ ɛɗɚɞəɚɝɞɨ 

ɖɚɝɞɔ ɍɟɐɑɞ ɜɑɏɔɝɞɜɔɜɚɎɌɞɨɝɫ.  

ȻɜɚɏɜɌɘɘɧ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɢɎɑɞɚ-

Ɏɚɕ ɏɌɘɘɧ ɔ ɞɌɖ əɌɓɧɎɌɑɘɚɏɚ ɚɍɦɑɘəɚɏɚ 

Ɏɚɝɛɜɔɫɞɔɫ ɔɓɚɍɜɌɒɑəɔɫ əɑ ɛɜɑɐɚɝɞɌɎɗɫɪɞ 

ɐɚɛɚɗəɔɞɑɗɨəɚɕ ɔəɠɚɜɘɌɢɔɔ. Ȯ ɓɌɎɔɝɔɘɚɝɞɔ 

ɚɞ ɓɌɐɌɣɔ ɔɝɝɗɑɐɚɎɌəɔɫ ɛɜɔ ɛɚɝɞɛɜɚɢɑɝɝɚɜ-

əɚɕ ɚɍɜɌɍɚɞɖɑ ɘɚɒɑɞ ɔɝɛɚɗɨɓɚɎɌɞɨɝɫ ɛɜɚ-

ɏɜɌɘɘɌ ɔəɎɑɜɝɔɔ əɑɏɌɞɔɎəɚɏɚ Ɏ ɛɚɓɔɞɔɎəɚɑ 

ɔɓɚɍɜɌɒɑəɔɑ.  

ȾɌɖɔɘ ɚɍɜɌɓɚɘ ɎəɟɞɜɔɜɚɞɚɎɌɫ ɛɑɜɔ-

ɌɛɔɖɌɗɨəɌɫ ɜɑəɞɏɑəɚɏɜɌɠɔɫ ɫɎɗɫɑɞɝɫ ɝɗɚɒ-

əɚɕ ɛɚ ɝɖɔɌɗɚɏɔɣɑɝɖɔɘ ɡɌɜɌɖɞɑɜɔɝɞɔɖɌɘ ɘɑ-

ɞɚɐɔɖɚɕ, ɛɜɑɐɛɚɗɌɏɌɪɥɑɕ əɌɗɔɣɔɑ ɜɌɓɗɔɣ-

əɧɡ ɛɜɚɫɎɗɑəɔɕ ɛɜɚɑɖɢɔɚəəɧɡ ɔɝɖɌɒɑəɔɕ. 

ȳɌɖɚəɚɘɑɜəɧɑ ɔɝɖɌɒɑəɔɫ ɔɓɚɍɜɌɒɑəɔɫ ɝɞɌ-

əɚɎɫɞɝɫ ɛɜɔɣɔəɚɕ ɚɞɚɍɜɌɒɑəɔɫ əɌ ɝəɔɘɖɌɡ 

əɑ ɎɝɑɏɐɌ ɚɍɦɑɖɞɔɎəɚɕ ɔəɠɚɜɘɌɢɔɔ, Ɏɗɔɫɪ-

ɥɑɕ əɌ ɖɌɣɑɝɞɎɚ ɐɔɌɏəɚɝɞɔɖɔ, ɣɞɚ əɑɚɍɡɚɐɔ-

ɘɚ ɟɣɔɞɧɎɌɞɨ ɛɜɔ ɌəɌɗɔɓɑ ɝəɔɘɖɚɎ. Ȼɚɏɜɑɤ-

əɚɝɞɔ Ɏɧɛɚɗəɑəɔɫ ɐɌəəɚɕ ɘɑɞɚɐɔɖɔ ɚɍɟɝɗɚɎ-

ɗɔɎɌɪɞ ɎɚɓəɔɖəɚɎɑəɔɑ ɎɧɜɌɒɑəəɚɕ ɐɑɠɚɜ-

ɘɌɢɔɔ ɔɓɚɍɜɌɒɑəɔɫ ɓɟɍɚɌɗɨɎɑɚɗɫɜəɚɕ ɚɍɗɌ-

ɝɞɔ.   

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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ȼɔɝ. 17 Ɍ (Fig. 17 Ɍ) 
 

 

ȼɔɝ. 17 ɍ (Fig. 17 b) 

ȼɔɝ. 17.         ȮəɟɞɜɔɜɚɞɚɎɧɑ ɛɑɜɔɌɛɔɖɌɗɨəɧɑ ɜɑəɞɏɑəɚɏɜɌɘɘɧ. 

ɂɔɠɜɚɎɚɑ ɔɓɚɍɜɌɒɑəɔɑ ɐɚ (Ɍ) ɔ ɛɚɝɗɑ (ɍ) ɛɜɚɎɑɐɑəɔɫ ɛɚɝɞɛɜɚɢɑɝɝɚɜəɚɕ ɚɍɜɌɍɚɞɖɔ.  

Fig. 17.        Intraoral periapical radiographs.  

Digital image before (a) an d after (b) postprocessing.  
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ȸȬȯȹȴȾȹȺ-ȼȱȳȺȹȬȹȽȹȬɋ ȼȱȷȬȶȽȺȸȱȾȼȴɋ ȴ ȰȴɀɀȿȳȴȺȹȹȺ-ȮȳȮȱɄȱȹȹȬɋ ȸȼȾ Ȯ 

Ⱥɂȱȹȶȱ ȽȾȱȻȱȹȱȵ ȳȷȺȶȬɃȱȽȾȮȱȹȹȺȽȾȴ ȴ IDH1-ȽȾȬȾȿȽȬ ȯȷȴȬȷɈȹɇɁ ȺȻȿɁȺȷȱȵ 

ȯȺȷȺȮȹȺȯȺ ȸȺȳȯȬ 
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ɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. ȴɓɟɣɔɞɨ Ɏɚɓɘɚɒəɚɝɞɔ ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɚɕ (ȸȼ) ɜɑɗɌɖɝɚɘɑɞɜɔɔ 

ɛɚ ɘɑɞɚɐɟ ɖɚɘɛɔɗɫɢɔɔ ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɧɡ ɔɓɚɍɜɌɒɑəɔɕ (MAGiC) ɔ ɐɔɠɠɟɓɔɚəəɚ-

ɎɓɎɑɤɑəəɧɡ ɔɓɚɍɜɌɒɑəɔɕ (ȰȮȴ) Ɏ ɐɔɠɠɑɜɑəɢɔɜɚɎɌəɔɔ ɝɞɑɛɑəɑɕ ɓɗɚɖɌɣɑɝɞɎɑəəɚɝɞɔ 

(grade) ɔ IDH1-ɝɞɌɞɟɝɌ ɏɗɔɚɘ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. Ȯ ɔɝɝɗɑɐɚɎɌəɔɑ Ɏɖɗɪɣɑəɧ 72 ɛɌɢɔɑəɞɌ ɝ ɐɔɠɠɟɓəɧɘɔ ɏɗɔɌɗɨ-

əɧɘɔ ɚɛɟɡɚɗɫɘɔ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ (18 ð grade 2; 23 ð grade 3; 31 ð grade 4), ɔɓ ɖɚɞɚɜɧɡ ɟ 61 ɍɧɗɚ 

ɛɜɚɎɑɐɑəɚ ɔɝɝɗɑɐɚɎɌəɔɑ IDH1-ɝɞɌɞɟɝɌ (29 ð IDH1 -ɘɟɞɌəɞəɧɑ, 32 ð ɐɔɖɚɏɚ ɞɔɛɌ). Ȼɜɚɞɚɖɚɗ ɔɝ-

ɝɗɑɐɚɎɌəɔɫ ɎɖɗɪɣɌɗ ɝɞɜɟɖɞɟɜəɧɑ ɔɓɚɍɜɌɒɑəɔɫ, ȸȼ-ɜɑɗɌɖɝɚɘɑɞɜɔɣɑɝɖɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ (MAGiC) 

ɔ ȰȮȴ. ȽɑɏɘɑəɞɔɜɚɎɌɗɔ ɝɗɑɐɟɪɥɔɑ ɚɍɗɌɝɞɔ ɔəɞɑɜɑɝɌ: ɖɚəɞɜɌɝɞɔɜɟɑɘɟɪ ɓɚəɟ ɚɛɟɡɚɗɔ (1); ɖɔ-

ɝɞɚɓəɧɕ ɔɗɔ əɑɖɜɚɞɔɣɑɝɖɔɕ ɖɚɘɛɚəɑəɞ (2); T2-FLAIR -ɏɔɛɑɜɔəɞɑəɝɔɎəɟɪ ɓɚəɟ ɚɛɟɡɚɗɔ, əɑ 

əɌɖɌɛɗɔɎɌɪɥɟɪ ɖɚəɞɜɌɝɞəɧɕ ɛɜɑɛɌɜɌɞ (3). Ȱɗɫ ɖɌɒɐɚɕ ɚɍɗɌɝɞɔ ɔəɞɑɜɑɝɌ ɝɜɌɎəɔɎɌɗɔ ɓəɌɣɑəɔɫ 

ɜɑɗɌɖɝɚɘɑɞɜɔɣɑɝɖɔɡ ɛɚɖɌɓɌɞɑɗɑɕ (Ɏɜɑɘɫ Ⱦ1 ɔ Ⱦ2), ɛɜɚɞɚəəɚɕ ɛɗɚɞəɚɝɞɔ, ɔɓɘɑɜɫɑɘɚɏɚ ɖɚɩɠɠɔ-

ɢɔɑəɞɌ ɐɔɠɠɟɓɔɔ (ȴȶȰ) ɘɑɒɐɟ ɏɗɔɚɘɌɘɔ ɜɌɓəɧɡ grade ɔ IDH1-ɝɞɌɞɟɝɌ. 

ȼɑɓɟɗɨɞɌɞɧ. ȽɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɧɑ ɚɞɗɔɣɔɫ ɔɓɟɣɑəəɧɡ ɛɚɖɌɓɌɞɑɗɑɕ ɘɑɒɐɟ ɏɗɔɚɘɌɘɔ 

ɜɌɓəɧɡ grade ɔ IDH1-ɝɞɌɞɟɝɌ ɍɧɗɔ ɎɧɫɎɗɑəɧ ɞɚɗɨɖɚ Ɏ əɑɖɚəɞɜɌɝɞɔɜɟɑɘɚɕ ɓɚəɑ ɏɗɔɚɘ. ȳəɌɣɑəɔɫ 

Ⱦ1, Ⱦ2, ɛɜɚɞɚəəɚɕ ɛɗɚɞəɚɝɞɔ ɔ ȴȶȰ ɍɧɗɔ Ɏɧɤɑ Ɏ ɏɗɔɚɘɌɡ grade 3 ɛɚ ɝɜɌɎəɑəɔɪ ɝ grade 4. ȻɚɖɌ-

ɓɌɞɑɗɔ ɛɜɚɞɚəəɚɕ ɛɗɚɞəɚɝɞɔ ɞɌɖɒɑ ɍɧɗɔ Ɏɧɤɑ Ɏ ɏɗɔɚɘɌɡ grade 2 ɛɚ ɝɜɌɎəɑəɔɪ ɝ grade 4. ȳəɌ-

ɣɑəɔɫ Ⱦ1, Ⱦ2, ɛɜɚɞɚəəɚɕ ɛɗɚɞəɚɝɞɔ ɔ ȴȶȰ ɍɧɗɔ Ɏɧɤɑ Ɏ IDH1-ɘɟɞɌəɞɧɡ ɚɛɟɡɚɗɫɡ ɛɚ ɝɜɌɎəɑəɔɪ 

ɚɛɟɡɚɗɫɘɔ ɐɔɖɚɏɚ ɞɔɛɌ. Ȼɜɔ ɛɚɘɚɥɔ ROC-ɌəɌɗɔɓɌ ɍɧɗɔ ɛɚɗɟɣɑəɧ ɛɚɜɚɏɚɎɧɑ ɓəɌɣɑəɔɫ ɛɚɖɌɓɌ-

ɞɑɗɑɕ, ɐɗɫ ɖɚɞɚɜɧɡ ɍɧɗɔ ɛɜɚɐɑɘɚəɝɞɜɔɜɚɎɌəɧ ɓəɌɣɔɘɧɑ ɜɌɓɗɔɣɔɫ ɘɑɒɐɟ ɏɜɟɛɛɌɘɔ ɝɜɌɎəɑəɔɫ. 

ȳɌɖɗɪɣɑəɔɑ. ȼɑɓɟɗɨɞɌɞɧ ɔɝɝɗɑɐɚɎɌəɔɫ ɝɎɔɐɑɞɑɗɨɝɞɎɟɪɞ ɚ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɡ Ɏɚɓɘɚɒəɚ-

ɝɞɫɡ ɛɚɖɌɓɌɞɑɗɑɕ ɜɑɗɌɖɝɌɢɔɔ Ⱦ1 ɔ Ⱦ2, ɛɜɚɞɚəəɚɕ ɛɗɚɞəɚɝɞɔ, ȴȶȰ Ɏ ɐɔɠɠɑɜɑəɢɔɜɚɎɌəɔɔ IDH1-

ɘɟɞɌəɞəɧɡ ɏɗɔɚɘ ɔ ɏɗɔɚɘ ɐɔɖɚɏɚ ɞɔɛɌ, Ɍ ɞɌɖɒɑ ɏɗɔɚɘ ɜɌɓɗɔɣəɧɡ grade. ȹɑ ɔɝɖɗɪɣɑə ɎɓɌɔɘəɚ 

ɛɑɜɑɝɑɖɌɪɥɔɕɝɫ ɎɖɗɌɐ ɘɚɜɠɚɗɚɏɔɣɑɝɖɔɡ ɠɌɖɞɚɜɚɎ Ɏ ɎɧɫɎɗɑəəɧɑ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɑ ɜɌɓɗɔ-

ɣɔɫ. 
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ɑɘɧɕ ɖɚɩɠɠɔɢɔɑəɞ ɐɔɠɠɟɓɔɔ. 
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MAGNETIC RESONANCE RELAXOMETRY AND DIFFUSION-WEIGHTED IMAGING IN  

GLIOMA GRADING AND I DH1 MUTATIONAL STATUS ASSESSMENT 

 

Chekhonin I.V., Pogosbekyan E.L., Nikitin P.V., Batalov A.I., Bykanov A.E., Maryashev S.A.,  

Pitskhelauri D.I., Zakharova N.E., Pronin I.N.  

 
N.N. Burdenko National Medical Research Cent er of Neurosurgery. Moscow, Russia  

 

 

urpose . To study possibilities of MR relaxometry (MAGiC) and diffusion -weighted imaging 

(DWI) in differentiating glioma grade and IDH1 status.  

Material and methods.  The study enrolled 72 patients with diffuse glial br ain tumors (18 ð 

grade 2, 23 ð grade 3, 31 ð grade 4). In 61 cases, IDH1 mutational status was assessed (29 

mutant, 32 wild -type). MRI protocol included structural imaging, MR relaxometry (MAGiC) and diffu-

sion -weighted imaging (DWI). The following ROIs wer e segmented: contrast -enhancing tumor part (1); 

cystic and necrotic component (2); non -enhancing T2 -FLAIR hyperintense zone (3). For every ROI we 

compared T1, T2, proton density and apparent diffusion coefficient (ADC) values between gliomas of 

different g rade and IDH1 status.  

Results.  Grade differentiation was possible only in non -enhancing glioma zone. T1, T2, pro-

ton density and ADC were higher in grade 3 gliomas in comparison to grade 4 gliomas. Proton densi-

ty values were also higher in grade 2 gliomas t han in grade 4 group. All studied parameters (T1, T2, 

proton density, ADC) allowed to discriminate IDH1 -mutant and wild -type gliomas with higher values 

in IDH1 -mutant tumors. Cutoff values were counted (ROC -analysis).  

Conclusion.  The results of our study s how diagnostic potential of T1 - and T2 -relaxometry, pro-

ton density and ADC mapping in glioma grade and IDH1 mutational status assessment, albeit there 

may be potential crosstalk between these two neuropathological factors.  

  

Keywords: glioma, high -grade gl ioma, glioblastoma, IDH1 -mutation, magnetic resonance relax-

ometry, diffusion -weighted MRI, apparent diffusion coefficient.  
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ɚɜɠɚɗɚɏɔɣɑɝɖɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ 

ɏɗɔɚɘ ɫɎɗɫɑɞɝɫ ɖɗɪɣɑɎɧɘ ɩɞɌɛɚɘ 

ɔɡ ɐɔɌɏəɚɝɞɔɖɔ, ɛɚɓɎɚɗɫɪɥɔɘ 

ɛɜɚɏəɚɓɔɜɚɎɌɞɨ ɞɑɣɑəɔɑ ɚɛɟɡɚɗɑ-

Ɏɚɏɚ ɛɜɚɢɑɝɝɌ. Ȼɚəɫɞɔɑ ɝɞɑɛɑəɔ 

ɓɗɚɖɌɣɑɝɞɎɑəəɚɝɞɔ, ɔɗɔ grade, ɛɜɚɤɗɚ ɐɗɔ-

ɞɑɗɨəɧɕ ɛɟɞɨ ɚɞ ɎɔɓɟɌɗɨəɚɕ ɚɢɑəɖɔ ɘɔɞɚɞɔ-

ɣɑɝɖɚɕ ɌɖɞɔɎəɚɝɞɔ, ɛɗɚɞəɚɖɗɑɞɚɣəɚɝɞɔ, ɖɗɑ-

ɞɚɣəɚɏɚ ɔ ɫɐɑɜəɚɏɚ ɛɚɗɔɘɚɜɠɔɓɘɌ, əɑɖɜɚɞɔ-

ɣɑɝɖɚɏɚ ɖɚɘɛɚəɑəɞɌ, ɘɔɖɜɚɎɌɝɖɟɗɫɜəɚɕ ɛɜɚ-

ɗɔɠɑɜɌɢɔɔ [1] ɐɚ ɖɚɘɍɔəɌɢɔɔ ɎɧɤɑɚɛɔɝɌə-

əɚɏɚ ɛɚɐɡɚɐɌ ɝ ɜɌɓɗɔɣəɧɘɔ ɘɑɞɚɐɌɘɔ ɘɚɗɑ-

ɖɟɗɫɜəɚ-ɏɑəɑɞɔɣɑɝɖɚɕ ɐɔɌɏəɚɝɞɔɖɔ, ɣɞɚ ɛɚɓ-

Ɏɚɗɫɑɞ ɐɚɍɔɎɌɞɨɝɫ ɍɚɗɨɤɑɏɚ ɛɚəɔɘɌəɔɫ ɍɔɚ-

ɗɚɏɔɣɑɝɖɚɏɚ ɛɚɎɑɐɑəɔɫ ɚɛɟɡɚɗɑɕ [2]. ȼɚɗɨ ɘɚ-

ɗɑɖɟɗɫɜəɚ-ɏɑəɑɞɔɣɑɝɖɚɏɚ ɘɑɞɚɐɌ ɓɌɖɜɑɛɗɑəɌ 

Ɏ ɖɗɌɝɝɔɠɔɖɌɢɔɫɡ ɚɛɟɡɚɗɑɕ ɂȹȽ ȮȺȳ 2016 ɔ 

2021 ɏɚɐɚɎ [3, 4]. Ƚɜɑɐɔ ɐɔɠɠɟɓəɧɡ ɏɗɔɚɘ 

ɚɐəɔɘ ɔɓ ɚɝəɚɎəɧɡ ɖɗɌɝɝɔɠɔɢɔɜɟɪɥɔɡ 

ɘɌɜɖɑɜɚɎ ɫɎɗɫɑɞɝɫ ɘɟɞɌɢɔɫ Ɏ ɏɑəɑ ɔɓɚɢɔɞ-

ɜɌɞɐɑɏɔɐɜɚɏɑəɌɓɧ 1 (IDH1). ȽɚɏɗɌɝəɚ ɛɚɝɗɑɐ-

əɑɕ ɖɗɌɝɝɔɠɔɖɌɢɔɔ ɖ IDH1-ɘɟɞɌəɞəɧɘ 

ɏɗɔɚɘɌɘ ɚɞəɚɝɫɞ Ɍɝɞɜɚɢɔɞɚɘɧ grade 2, 3, 4 ɔ 

ɚɗɔɏɚɐɑəɐɜɚɏɗɔɚɘɧ grade 2, 3. ȶɌɖ ɏɗɔɚɍɗɌ-

ɝɞɚɘɟ ɖɗɌɝɝɔɠɔɢɔɜɟɪɞ ɏɗɔɌɗɨəɟɪ ɚɛɟɡɚɗɨ 

grade 4 ɐɔɖɚɏɚ ɞɔɛɌ ɛɚ IDH1 (ɛɚ ɖɗɌɝɝɔɠɔ-

ɖɌɢɔɔ 2016 ɏɚɐɌ Ɏɧɐɑɗɫɗɔ ɞɌɖɒɑ ɔ IDH1-

ɘɟɞɌəɞəɧɑ ɏɗɔɚɍɗɌɝɞɚɘɧ) [3, 4]. ȴɘɑɪɞɝɫ 

ɐɌəəɧɑ ɚ ɍɚɗɨɤɑɕ ɎɧɒɔɎɌɑɘɚɝɞɔ ɛɌɢɔɑəɞɚɎ 

ɝ ɎɛɑɜɎɧɑ ɎɧɫɎɗɑəəɧɘɔ IDH-ɘɟɞɌəɞəɧɘɔ 

ɏɗɔɚɘɌɘɔ grade 4 [5], ɚɐəɌɖɚ ɎɧɒɔɎɌɑɘɚɝɞɨ 

ɛɚɝɗɑ ɜɑɢɔɐɔɎɌ IDH1-ɘɟɞɌəɞəɧɡ grade 4 
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ɏɗɔɚɘ əɑ ɚɞɗɔɣɌɗɌɝɨ ɚɞ ɏɗɔɚɘ ɐɔɖɚɏɚ ɞɔɛɌ ɛɚ 

ɐɌəəɧɘ Tabei et al. [6]. 

ȮɌɒəɚɕ ɓɌɐɌɣɑɕ ɝɚɎɜɑɘɑəəɚɕ əɑɕɜɚ-

ɜɑəɞɏɑəɚɗɚɏɔɔ ɫɎɗɫɑɞɝɫ ɛɚɔɝɖ ɛɜɑɐɔɖɞɚɜɚɎ 

ɝɞɑɛɑəɑɕ ɓɗɚɖɌɣɑɝɞɎɑəəɚɝɞɔ, ɘɚɗɑɖɟɗɫɜəɚ-

ɏɑəɑɞɔɣɑɝɖɚɏɚ ɝɞɌɞɟɝɌ ɏɗɔɚɘ, Ɍ ɞɌɖɒɑ ɛɜɚ-

ɏəɚɝɞɔɣɑɝɖɔɡ ɎɔɓɟɌɗɔɓɌɢɔɚəəɧɡ ɘɌɜɖɑɜɚɎ. Ȯ 

əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ ɘɑɞɚɐɧ ɘɌɤɔəəɚɏɚ ɚɍɟɣɑ-

əɔɫ əɌ ɚɝəɚɎɑ ɝɞɌəɐɌɜɞəɚɕ ɌəɌɞɚɘɔɣɑɝɖɚɕ 

ȸȼ-ɎɔɓɟɌɗɔɓɌɢɔɔ ɛɚɓɎɚɗɫɪɞ ɐɔɠɠɑɜɑəɢɔɜɚ-

ɎɌɞɨ ɏɗɔɚɘɧ əɔɓɖɚɕ ɔ Ɏɧɝɚɖɚɕ ɝɞɑɛɑəɑɕ ɓɗɚ-

ɖɌɣɑɝɞɎɑəəɚɝɞɔ [7], Ɍ ɞɌɖɒɑ grade 3 ɔ 4 [8]. 

ȶɜɚɘɑ ɞɚɏɚ, ɐɔɠɠɑɜɑəɢɔɜɚɎɌɞɨ ɏɗɔɚɘɧ əɔɓ-

ɖɚɕ ɔ Ɏɧɝɚɖɚɕ ɝɞɑɛɑəɑɕ ɓɗɚɖɌɣɑɝɞɎɑəəɚɝɞɔ 

ɛɚɓɎɚɗɫɪɞ ɛɜɚɞɚəəɌɫ ȸȼ-ɝɛɑɖɞɜɚɝɖɚɛɔɫ ɔ 

ɛɑɜɠɟɓɔɚəəɌɫ ȸȼȾ (Ɏ ɞɚɘ ɣɔɝɗɑ ɍɑɝɖɚə-

ɞɜɌɝɞəɌɫ ASL-ɛɑɜɠɟɓɔɫ) [9, 10], Ɍ ɞɌɖɒɑ ɛɚ-

ɓɔɞɜɚəəɚ-ɩɘɔɝɝɔɚəəɌɫ ɞɚɘɚɏɜɌɠɔɫ [11]. 

Ȱɔɠɠɟɓɔɚəəɚ-ɎɓɎɑɤɑəəɧɑ ɔɓɚɍɜɌɒɑəɔɫ 

(ȰȮȴ), ɛɚɗɟɣɑəɔɑ ɖɚɞɚɜɧɡ Ɏɡɚɐɔɞ Ɏ ɍɌɓɚɎɧɕ 

ɛɜɚɞɚɖɚɗ ȸȼ-ɔɝɝɗɑɐɚɎɌəɔɫ, ɛɚɓɎɚɗɫɪɞ ɜɌɓ-

ɗɔɣɌɞɨ ɏɗɔɚɘɧ ɔɓ ɏɜɟɛɛ Ɏɧɝɚɖɚɕ ɔ əɔɓɖɚɕ 

ɝɞɑɛɑəɑɕ ɓɗɚɖɌɣɑɝɞɎɑəəɚɝɞɔ əɌ ɚɝəɚɎɌəɔɔ 

ɔɓɘɑɜɫɑɘɚɏɚ ɖɚɩɠɠɔɢɔɑəɞɌ ɐɔɠɠɟɓɔɔ 

(ȴȶȰ). Ȯ ɏɜɟɛɛɌɡ low-grade ɏɗɔɚɘ ɜɑɏɔɝɞɜɔ-

ɜɚɎɌɗɔɝɨ ɍɚɗɑɑ Ɏɧɝɚɖɔɑ ɓəɌɣɑəɔɫ ȴȶȰ [12 - 

14], ɚɐəɌɖɚ ɚɞɘɑɣɌɗɚɝɨ ɔ ɎɓɌɔɘəɚɑ ɛɑɜɑɝɑɣɑ-

əɔɑ ɓəɌɣɑəɔɕ [15]. ȼɑɓɟɗɨɞɌɞɧ ɝɚɎɜɑɘɑəəɧɡ 

ɔɝɝɗɑɐɚɎɌəɔɕ ɝɎɔɐɑɞɑɗɨɝɞɎɟɪɞ ɞɌɖɒɑ ɚ ɝɛɚ-

ɝɚɍəɚɝɞɔ ɛɑɜɠɟɓɔɚəəɧɡ ȸȼ-ɔɓɚɍɜɌɒɑəɔɕ ɔ 

ȸȼ-ɝɛɑɖɞɜɚɝɖɚɛɔɔ ɜɌɓɗɔɣɌɞɨ IDH1-

ɘɟɞɌəɞəɧɑ ɏɗɔɚɘɧ ɔ ɏɗɔɚɘɧ ɐɔɖɚɏɚ ɞɔɛɌ [16, 

17]. Ȯɘɑɝɞɑ ɝ ɞɑɘ, ɝɜɑɐɔ ɛɑɜɠɟɓɔɚəəɧɡ ɛɚɖɌ-

ɓɌɞɑɗɑɕ Wang et al. ɛɚɖɌɓɌɗɔ ɐɔɠɠɑɜɑəɢɔ-

ɜɟɪɥɟɪ ɜɚɗɨ ɞɚɗɨɖɚ ɚɞəɚɝɔɞɑɗɨəɚɏɚ ɢɑɜɑ-

ɍɜɌɗɨəɚɏɚ ɖɜɚɎɚɞɚɖɌ, əɚ əɑ Ɍɍɝɚɗɪɞəɧɡ ɓəɌ-

ɣɑəɔɕ [16]. ȶɜɚɘɑ ɞɚɏɚ, ɐɌəəɧɑ ȸȼ-

ɝɛɑɖɞɜɚɝɖɚɛɔɔ ɛɚ 2-ɏɔɐɜɚɖɝɔɏɗɟɞɌɜɌɞɟ ɐɌɪɞ 

ɗɚɒəɚɛɚɗɚɒɔɞɑɗɨəɧɕ ɜɑɓɟɗɨɞɌɞ Ɏ 21% ɝɗɟɣɌ-

ɑɎ ɏɗɔɚɍɗɌɝɞɚɘ ɐɔɖɚɏɚ ɞɔɛɌ ɛɚ IDH1 [18]. 

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɢɑɗɑɝɚɚɍɜɌɓəɚ ɔɝɝɗɑɐɚ-

ɎɌəɔɑ ɐɚɛɚɗəɔɞɑɗɨəɧɡ ɘɑɞɚɐɔɖ, ɖɚɞɚɜɧɑ 

ɝɘɚɏɟɞ ɛɚɎɧɝɔɞɨ ɩɠɠɑɖɞɔɎəɚɝɞɨ əɑɔəɎɌɓɔɎ-

əɚɏɚ ɐɔɠɠɑɜɑəɢɔɜɚɎɌəɔɫ ɏɗɔɚɘ ɛɚ ɝɞɑɛɑəɫɘ 

ɓɗɚɖɌɣɑɝɞɎɑəəɚɝɞɔ ɔ ɘɚɗɑɖɟɗɫɜəɚ-

ɏɑəɑɞɔɣɑɝɖɚɘɟ ɝɞɌɞɟɝɟ. ȸȼ-ɜɑɗɌɖɝɚɘɑɞɜɔɫ 

ɫɎɗɫɑɞɝɫ ɘɑɞɚɐɔɖɚɕ ɔɓɘɑɜɑəɔɫ ɛɚɖɌɓɌɞɑɗɑɕ 

ɘɌɏəɔɞəɚɕ ɜɑɗɌɖɝɌɢɔɔ ɞɖɌəɑɕ ð Ɏɜɑɘɑəɔ ɔ 

ɝɖɚɜɚɝɞɔ ɜɑɗɌɖɝɌɢɔɔ, ɖɚɞɚɜɧɑ ɫɎɗɫɪɞɝɫ 

ɎɓɌɔɘəɚ ɚɍɜɌɞəɧɘɔ ɎɑɗɔɣɔəɌɘɔ. Ƚ ɛɚɫɎɗɑ-

əɔɑɘ ɍɧɝɞɜɧɡ ɘɑɞɚɐɔɖ ɖɌɜɞɔɜɚɎɌəɔɫ ɛɚɖɌ-

ɓɌɞɑɗɑɕ ɜɑɗɌɖɝɌɢɔɔ, əɌɛɜɔɘɑɜ ɖɚɘɛɔɗɫɢɔɔ 

ȸȼ-ɔɓɚɍɜɌɒɑəɔɕ (Magnetic Resonance Image 

Compilation, MAGiC), ɝɞɌɗɌ Ɏɚɓɘɚɒəɚɕ ɔəɞɑ-

ɏɜɌɢɔɫ ɜɑɗɌɖɝɚɘɑɞɜɔɔ Ɏ ɖɗɔəɔɣɑɝɖɔɕ ɛɜɚɞɚ-

ɖɚɗ ɝɖɌəɔɜɚɎɌəɔɫ. ȶɜɚɘɑ ɞɚɏɚ, ɛɜɔ ɛɚɘɚɥɔ 

MAGiC Ɏɚɓɘɚɒəɚ ɖɌɜɞɔɜɚɎɌəɔɑ ɛɜɚɞɚəəɚɕ 

ɛɗɚɞəɚɝɞɔ ɞɖɌəɑɕ. Ȯ ɖɌɣɑɝɞɎɑ ɜɑɠɑɜɑəɝəɚɕ 

ɘɑɞɚɐɔɖɔ ɍɧɗɔ ɎɧɍɜɌəɧ ȰȮȴ, ɞɌɖ ɒɑ Ɍɝɝɚ-

ɢɔɔɜɚɎɌəəɧɑ ɝ ɔɓɟɣɑəɔɑɘ ɞɖɌəɑɎɚɕ ɏɔɐɜɌ-

ɞɌɢɔɔ.  

ɂɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. 

ȴɓɟɣɔɞɨ Ɏɚɓɘɚɒəɚɝɞɔ ȸȼ-

ɜɑɗɌɖɝɚɘɑɞɜɔɔ ɔ ȰȮȴ/ȴȶȰ Ɏ ɐɔɠɠɑɜɑəɢɔ-

ɜɚɎɌəɔɔ ɝɞɑɛɑəɑɕ ɓɗɚɖɌɣɑɝɞɎɑəəɚɝɞɔ (grade) 

ɏɗɔɚɘ, Ɍ ɞɌɖɒɑ IDH1-ɘɟɞɌəɞəɧɡ ɏɗɔɚɘ ɔ 

ɏɗɔɚɘ ɐɔɖɚɏɚ ɞɔɛɌ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. 

ȻɌɢɔɑəɞɧ. 

Ȯ ɔɝɝɗɑɐɚɎɌəɔɑ ɍɧɗɔ Ɏɖɗɪɣɑəɧ 72 ɛɌ-

ɢɔɑəɞɌ ɝ ɏɗɔɌɗɨəɧɘɔ ɚɛɟɡɚɗɫɘɔ ɏɚɗɚɎəɚɏɚ 

ɘɚɓɏɌ (27 ɗɑɞ ð 74 ɏɚɐɌ, ɘɑɐɔɌəɌ 46 ɗɑɞ), ɖɚ-

ɞɚɜɧɘ Ɏɧɛɚɗəɫɗɔɝɨ ɎɘɑɤɌɞɑɗɨɝɞɎɌ Ɏ ɚɍɦɑɘɑ 

ɘɌɖɝɔɘɌɗɨəɚ Ɏɚɓɘɚɒəɚɏɚ ɟɐɌɗɑəɔɫ ɚɛɟɡɚɗɔ 

ɔɗɔ ɚɞɖɜɧɞɚɕ ɍɔɚɛɝɔɔ. ȹɑɕɜɚɛɌɞɚɘɚɜɠɚɗɚ-

ɏɔɣɑɝɖɔɕ ɐɔɌɏəɚɓ ɟɝɞɌəɌɎɗɔɎɌɗɝɫ Ɏ ɝɚɚɞɎɑɞ-

ɝɞɎɔɔ ɝ ɖɗɌɝɝɔɠɔɖɌɢɔɑɕ ȮȺȳ ɚɛɟɡɚɗɑɕ ɢɑə-

ɞɜɌɗɨəɚɕ əɑɜɎəɚɕ ɝɔɝɞɑɘɧ 2016 ɏɚɐɌ (ɐɗɫ 

ɚɛɜɑɐɑɗɑəəɚɝɞɔ əɟɘɑɜɌɢɔɫ grade ɚɝɟɥɑɝɞɎ-

ɗɑəɌ ɌɜɌɍɝɖɔɘɔ ɢɔɠɜɌɘɔ Ɏ ɝɚɚɞɎɑɞɝɞɎɔɔ ɝ 

ɖɗɌɝɝɔɠɔɖɌɢɔɑɕ 2021 ɏɚɐɌ) [3]. ȮɧɫɎɗɑəɔɑ 

ɘɟɞɌɢɔɔ R132H Ɏ ɏɑəɑ IDH1 ɚɝɟɥɑɝɞɎɗɫɗɚɝɨ 

ɟ 61 ɛɌɢɔɑəɞɌ (27-72 ɏɚɐɌ, ɘɑɐɔɌəɌ 46 ɗɑɞ) 

ɘɑɞɚɐɌɘɔ Ȼɂȼ, ɝɑɖɎɑəɔɜɚɎɌəɔɫ ɛɚ Ƚɩəɏɑɜɟ, 

ɔɗɔ ɔɘɘɟəɚɏɔɝɞɚɡɔɘɔɣɑɝɖɔɘ ɘɑɞɚɐɚɘ ɛɜɔ 

ɛɚɘɚɥɔ ɘɚəɚɖɗɚəɌɗɨəɧɡ Ɍəɞɔɞɑɗ. 

Ȼɜɚɞɚɖɚɗ ȸȼ-ɔɝɝɗɑɐɚɎɌəɔɫ. 

ȴɝɝɗɑɐɚɎɌəɔɑ ɍɧɗɚ Ɏɧɛɚɗəɑəɚ əɌ ȸȼ-

ɞɚɘɚɏɜɌɠɌɡ Optima MR450w ɝ əɌɛɜɫɒɑəəɚ-

ɝɞɨɪ ɘɌɏəɔɞəɚɏɚ ɛɚɗɫ 1,5 Ⱦɗ (General Electric) 

ɔ Signa HDxt ɝ əɌɛɜɫɒɑəəɚɝɞɨɪ ɘɌɏəɔɞəɚɏɚ 

ɛɚɗɫ 3,0 Ⱦɗ (General Electric). 

ȸȼ-ɔɝɝɗɑɐɚɎɌəɔɑ ɎɖɗɪɣɌɗɚ Ɏ ɝɑɍɫ ɛɚ-

ɗɟɣɑəɔɑ ɝɞɌəɐɌɜɞəɧɡ ɝɞɜɟɖɞɟɜəɧɡ ɔɓɚɍɜɌ-

ɒɑəɔɕ, ȸȼ-ɜɑɗɌɖɝɚɘɑɞɜɔɣɑɝɖɚɑ ɔɝɝɗɑɐɚɎɌ-

əɔɑ ɛɚ ɞɑɡəɚɗɚɏɔɔ MAGiC (General Electric), 

ɐɔɠɠɟɓɔɚəəɚ-ɎɓɎɑɤɑəəɧɑ ȸȼ-ɔɓɚɍɜɌɒɑəɔɫ 

(diffusion -weighted imaging, DWI).  

Ȼɜɚɞɚɖɚɗ ɝɞɌəɐɌɜɞəɧɡ ɝɞɜɟɖɞɟɜəɧɡ 

ȸȼ-ɔɓɚɍɜɌɒɑəɔɕ (3,0 Ⱦɗ) ɎɖɗɪɣɌɗ ɛɚɗɟɣɑəɔɑ 

Ⱦ1, Ⱦ2-ɎɓɎɑɤɑəəɧɡ ɔɓɚɍɜɌɒɑəɔɕ (Ȯȴ), T2-

FLAIR -ɔɓɚɍɜɌɒɑəɔɕ (ɌɖɝɔɌɗɨəɧɑ ɝɜɑɓɧ ɞɚɗ-

ɥɔəɚɕ 5,0 ɘɘ ɝ ɔəɞɑɜɎɌɗɚɘ 1,0 ɘɘ), Ɍ ɞɌɖɒɑ 

ɛɚɝɞɖɚəɞɜɌɝɞəɧɑ Ⱦ1-Ȯȴ ɝ ɎɧɤɑɚɛɔɝɌəəɧɘɔ 

ɡɌɜɌɖɞɑɜɔɝɞɔɖɌɘɔ ɔ FSPGR BRAVO (fast 

spoiled gradient echo brain volume) ɝ ɔɓɚɞɜɚɛ-

əɧɘ Ɏɚɖɝɑɗɑɘ, ɞɚɗɥɔəɚɕ ɝɜɑɓɌ 1,0 ɘɘ ɔ ɔə-

ɞɑɜɎɌɗɚɘ 0 ɘɘ.  

Ȼɜɚɞɚɖɚɗ ɛɚɗɟɣɑəɔɫ ɜɑɗɌɖɝɚɘɑɞɜɔɣɑ-

ɝɖɔɡ ɖɌɜɞ (1,5 Ⱦɗ) ɎɖɗɪɣɌɗ Ɏɧɛɚɗəɑəɔɑ əɌ-

ɞɔɎəɧɡ ɌɖɝɔɌɗɨəɧɡ ɝɜɑɓɚɎ ɞɚɗɥɔəɚɕ 4,0 ɔ 

5,0 ɘɘ ɝ ɘɑɒɝɜɑɓɚɎɧɘ ɔəɞɑɜɎɌɗɚɘ 1,0 ɘɘ, 

FOV (field -of-view) 240 ɘɘ, ɜɌɓɘɑɜ ɎɚɖɝɑɗɌ ð 

0,8Į1,1Į5 ɘɘ, ETL (echo train length) 12, ɛɚ-

ɗɚɝɌ ɣɌɝɞɚɞ 20,83 ȯɢ, TR 4000-15000 ɘɝ, TE 

(echo time) ɘɔəɔɘɌɗɨəɚɑ 10,6-74,3 ɘɝ, TE 

ɘɌɖɝɔɘɌɗɨəɚɑ 63,6-128 ɘɝ, eff TE 84,9 ɘɝ, TI 

(inversion time) 170,   670,  1840,   3840 ɘɝ.  ȹɌ  
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ɚɝəɚɎɌəɔɔ ɛɚɗɟɣɑəəɧɡ ɐɌəəɧɡ ɝ ɛɚɘɚɥɨɪ 

ɞɑɡəɚɗɚɏɔɔ MAGiC (General Electric) Ɏɧɛɚɗəɫ-

ɗɚɝɨ ɌɎɞɚɘɌɞɔɣɑɝɖɚɑ ɛɚɝɞɜɚɑəɔɑ ɖɌɜɞ Ɏɜɑɘɑ-

əɔ Ⱦ1, Ɏɜɑɘɑəɔ Ⱦ2 ɔ ɛɜɚɞɚəəɚɕ ɛɗɚɞəɚɝɞɔ. 

Ȼɜɚɞɚɖɚɗ ȰȮȴ (ȸȼȾ 1,5 ɔ 3,0 Ⱦɗ) Ɏɖɗɪ-

ɣɌɗ Ɏɧɛɚɗəɑəɔɑ əɌɞɔɎəɧɡ ɌɖɝɔɌɗɨəɧɡ ɝɜɑ-

ɓɚɎ ɞɚɗɥɔəɚɕ 5,0 ɘɘ, ɘɑɒɝɜɑɓɚɎɧɘ ɔəɞɑɜɎɌ-

ɗɚɘ 1,0 ɘɘ, FOV 239 ɘɘ, ɘɌɞɜɔɢɑɕ 128 ɡ 

128, TR 8000 ɘɝ, TE 73,1 ɘɝ. ȰȮȴ ɍɧɗɔ Ɏɧ-

ɛɚɗəɑəɧ ɟ 71 ɛɌɢɔɑəɞɌ ɝ ɏɗɔɌɗɨəɧɘɔ ɚɛɟɡɚ-

ɗɫɘɔ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ, Ɏɖɗɪɣɑəəɧɡ Ɏ ɔɝɝɗɑ-

ɐɚɎɌəɔɑ. 

Ȼɚɝɞɛɜɚɢɑɝɝɔəɏ ɐɌəəɧɡ ȸȼ-

ɔɝɝɗɑɐɚɎɌəɔɫ. 

ȹɌ ɚɝəɚɎɌəɔɔ ɛɚɗɟɣɑəəɧɡ ɐɌəəɧɡ ɚɝɟ-

ɥɑɝɞɎɗɫɗɔ ɝɑɏɘɑəɞɌɢɔɪ ɚɍɗɌɝɞɑɕ ɔəɞɑɜɑɝɌ Ɏ 

ɚɛɟɡɚɗɫɡ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɝɔɝɞɑɘɧ Cancer 

Imaging Phenomics Toolkit (CaPTk), ɚɍɟɣɑəəɚɕ 

əɌ ɚɝəɚɎɑ əɌɍɚɜɌ ɐɌəəɧɡ BRATS (Brain 

Tumor Image Segmentation Benchmark). Ȯ ɖɌ-

ɣɑɝɞɎɑ ɔɓɚɍɜɌɒɑəɔɕ ɐɗɫ ɝɑɏɘɑəɞɌɢɔɔ ɔɝ-

ɛɚɗɨɓɚɎɌɗɔ ɝɞɌəɐɌɜɞəɧɑ T1-ɎɓɎɑɤɑəəɧɑ 

ɔɓɚɍɜɌɒɑəɔɫ, T2-ɎɓɎɑɤɑəəɧɑ ɔɓɚɍɜɌɒɑəɔɫ, 

ɔɓɚɍɜɌɒɑəɔɫ T2-FLAIR, ɛɚɝɞɖɚəɞɜɌɝɞəɧɑ Ⱦ1-

ɎɓɎɑɤɑəəɧɑ ɔɓɚɍɜɌɒɑəɔɫ ɔɗɔ ɔɓɚɍɜɌɒɑəɔɫ 

FSPGR BRAVO. Ȯɧɐɑɗɫɗɔ ɝɗɑɐɟɪɥɔɑ ɚɍɗɌɝɞɔ 

ɔəɞɑɜɑɝɌ: ɖɚəɞɜɌɝɞɔɜɟɑɘɌɫ ɓɚəɌ ɚɛɟɡɚɗɔ (1); 

ɖɔɝɞɚɓəɧɕ ɔɗɔ əɑɖɜɚɞɔɣɑɝɖɔɕ ɖɚɘɛɚəɑəɞ (2); 

T2-FLAIR-ɏɔɛɑɜɔəɞɑəɝɔɎəɌɫ ɓɚəɌ ɚɛɟɡɚɗɔ, əɑ 

əɌɖɌɛɗɔɎɌɪɥɌɫ ɖɚəɞɜɌɝɞəɧɕ ɛɜɑɛɌɜɌɞ (3). 

Ȼɜɔ ɚɞɝɟɞɝɞɎɔɔ əɌɖɚɛɗɑəɔɫ ɖɚəɞɜɌɝɞəɚɏɚ 

ɛɜɑɛɌɜɌɞɌ ɔ əɑɖɜɚɞɔɣɑɝɖɚɕ ɓɚəɧ ɚɛɟɡɚɗɨ 

ɝɑɏɘɑəɞɔɜɚɎɌɗɔ ɖɌɖ ɑɐɔəɟɪ ɓɚəɟ. ȻɜɚɔɓɎɚ-

ɐɔɗɔ ɎɔɓɟɌɗɨəɧɕ ɖɚəɞɜɚɗɨ ɜɑɓɟɗɨɞɌɞɚɎ ɝɑɏ-

ɘɑəɞɌɢɔɔ ɚɛɟɡɚɗɔ ɔ, ɛɜɔ əɑɚɍɡɚɐɔɘɚɝɞɔ, 

ɜɟɣəɟɪ ɛɜɌɎɖɟ ɛɜɔ ɛɚɘɚɥɔ ɛɜɚɏɜɌɘɘɧ ITK-

SNAP [19]. Ȼɜɔɘɑɜ ɝɑɏɘɑəɞɌɢɔɔ ɚɛɟɡɚɗɑɕ 

ɛɜɔɎɑɐɑə əɌ ɜɔɝɟəɖɑ 1. 

ȽɞɌɞɔɝɞɔɣɑɝɖɔɕ ɌəɌɗɔɓ ɐɌəəɧɡ. 

ȽɞɌɞɔɝɞɔɣɑɝɖɔɑ ɜɌɝɣɑɞɧ ɛɜɚɔɓɎɚɐɔ-

ɗɔɝɨ Ɏ ɛɜɚɏɜɌɘɘɌɡ Statistica, IBM SPSS. ȼɌɓ-

ɗɔɣɔɫ ɘɑɒɐɟ ɏɗɔɚɘɌɘɔ ɜɌɓɗɔɣəɧɡ grade Ɏɧ-

ɫɎɗɫɗɔ ɛɜɔ ɛɚɘɚɥɔ ɖɜɔɞɑɜɔɫ ȶɜɟɝɖɌɗɌ-

ȿɚɗɗɔɝɌ, ɛɜɔ əɌɗɔɣɔɔ ɖɚɞɚɜɧɡ ɛɜɚɎɚɐɔɗɔ 

ɘəɚɒɑɝɞɎɑəəɧɑ Ɍɛɚɝɞɑɜɔɚɜəɧɑ ɝɜɌɎəɑəɔɫ (ɝ 

ɛɚɘɚɥɨɪ ɝɚɚɞɎɑɞɝɞɎɟɪɥɑɏɚ  əɑɛɌɜɌɘɑɞɜɔɣɑ- 

 

ȼɔɝ. 1 Ɍ (Fig. 1 Ɍ) 

 

ȼɔɝ. 1 ɍ (Fig. 1 b) 

ȼɔɝ. 1.      ȸȼȾ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ, ɜɑɒɔɘ FSPGR BRAVO ɛɚɝɗɑ ɖɚəɞɜɌɝɞəɚɏɚ ɟɝɔɗɑəɔɫ. 

Ȼɜɔɘɑɜ ɝɑɏɘɑəɞɌɢɔɔ ɚɍɗɌɝɞɑɕ ɔəɞɑɜɑɝɌ Ɏ ɚɛɟɡɚɗɔ: Ɍ ð ɏɗɔɌɗɨəɌɫ ɚɛɟɡɚɗɨ grade 4 (ɏɗɔɚɍɗɌɝɞɚɘɌ), ɍ ð ɏɗɔ-

ɌɗɨəɌɫ ɚɛɟɡɚɗɨ grade 2. Ȳɑɗɞɧɘ ɢɎɑɞɚɘ ɎɧɐɑɗɑəɌ ɖɚəɞɜɌɝɞɔɜɟɑɘɌɫ ɣɌɝɞɨ ɚɛɟɡɚɗɔ. ȶɜɌɝəɧɘ ɢɎɑɞɚɘ Ɏɧ-

ɐɑɗɑəɌ ɓɚəɌ əɑɖɜɚɓɌ. ȳɑɗɑəɧɘ ɢɎɑɞɚɘ ɎɧɐɑɗɑəɌ əɑɖɚəɞɜɌɝɞɔɜɟɑɘɌɫ ɣɌɝɞɨ ɚɛɟɡɚɗɔ (Ɏ ɛɜɑɐɑɗɌɡ T2-FLAIR-

ɏɔɛɑɜɔəɞɑəɝɔɎəɚɕ ɓɚəɧ). 

Fig. 1.      Contrast enhanced brain MRI, FSPGR BRAVO.  

Example of tumor ROI segmenta tion: a ð grade 4 glial tumor (glioblastoma), b ð grade 2 glial tumor. Enhancing 

tumor zone is highlighted in yellow. Necrotic part is highlighted in red. Non -enhancing (T2 -FLAIR hyperintense) 

tumor zone is highlighted in green.  

http://www.rejr.ru/


 

 

   RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY  

| www.rejr.ru | REJR. 2022; 12 (1):21-31       DOI: 10.21569/2222-7415-2022-12-1-21-31                     25 
 

 

ɝɖɚɏɚ ɖɜɔɞɑɜɔɫ Ɏ IBM SPSS). ȽɜɌɎəɑəɔɑ ɛɚ-

ɖɌɓɌɞɑɗɑɕ ɘɑɒɐɟ ɏɗɔɚɘɌɘɔ ɜɌɓɗɔɣəɚɏɚ IDH1-

ɝɞɌɞɟɝɌ ɛɜɚɎɚɐɔɗɔ ɛɚɘɚɥɨɪ ɖɜɔɞɑɜɔɫ ȸɌə-

əɌ-ȿɔɞəɔ. ȼɌɓɗɔɣɔɫ ɛɜɔɓəɌɎɌɗɔɝɨ ɝɞɌɞɔɝɞɔ-

ɣɑɝɖɔ ɓəɌɣɔɘɧɘɔ ɛɜɔ p<0,05. Ȱɗɫ ɚɛɜɑɐɑɗɑ-

əɔɫ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɔ ɔ ɝɛɑɢɔɠɔɣəɚɝɞɔ ɛɜɚ-

Ɏɚɐɔɗɝɫ ROC-ɌəɌɗɔɓ. 

ȼɑɓɟɗɨɞɌɞɧ ɔ ɚɍɝɟɒɐɑəɔɑ. 

ȸɚɜɠɚɗɚɏɔɣɑɝɖɌɫ ɔ ɘɚɗɑɖɟɗɫɜəɚ-

ɏɑəɑɞɔɣɑɝɖɌɫ ɡɌɜɌɖɞɑɜɔɝɞɔɖɌ ɚɛɟɡɚɗɑɕ. 

Ȯ ɡɚɐɑ ɘɚɜɠɚɗɚɏɔɣɑɝɖɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ 

ɟ 18 ɛɌɢɔɑəɞɚɎ ɍɧɗɔ ɎɧɫɎɗɑəɧ ɐɔɠɠɟɓəɧɑ 

ɏɗɔɚɘɧ grade 2, ɟ 23 ɛɌɢɔɑəɞɚɎ ð ɏɗɔɚɘɧ 

grade 3, ɟ 31 ɛɌɢɔɑəɞɌ ð ɏɗɔɚɘɧ grade 4. 

Ƚɜɑɐɔ ɛɌɢɔɑəɞɚɎ, ɟ ɖɚɞɚɜɧɡ ɍɧɗ ɔɓɟɣɑə 

IDH1 -ɝɞɌɞɟɝ, ɟ 14 ɛɌɢɔɑəɞɚɎ ɍɧɗɔ ɎɧɫɎɗɑəɧ 

ɐɔɠɠɟɓəɧɑ ɏɗɔɚɘɧ grade 2, ɟ 21 ɛɌɢɔɑəɞɌ ð 

ɏɗɔɚɘɧ grade 3, ɟ 26 ɛɌɢɔɑəɞɚɎ ð ɏɗɔɚɘɧ 

grade 4. ȼɑɓɟɗɨɞɌɞɧ ɔɝɝɗɑɐɚɎɌəɔɫ IDH1-

ɝɞɌɞɟɝɌ ɛɜɔɎɑɐɑəɧ Ɏ ɞɌɍɗɔɢɑ ʈ1. 

ȯɗɔɚɘɧ ɜɌɓəɧɡ grade əɑ ɚɞɗɔɣɌɗɔɝɨ ɛɚ 

ɓəɌɣɑəɔɫɘ ɔɓɟɣɑəəɧɡ ɛɚɖɌɓɌɞɑɗɑɕ Ɏ ɖɚəɞɜɌ-

ɝɞɔɜɟɑɘɚɕ ɔ ɖɔɝɞɚɓəɚ-əɑɖɜɚɞɔɣɑɝɖɚɕ ɓɚəɌɡ. 

Ȱɗɫ ɚɍɗɌɝɞɔ, əɑ əɌɖɌɛɗɔɎɌɎɤɑɕ ɖɚəɞɜɌɝɞəɧɕ 

ɛɜɑɛɌɜɌɞ, ɍɧɗɔ ɛɚɖɌɓɌəɧ ɓəɌɣɔɘɧɑ ɜɌɓɗɔ-

ɣɔɫ ɘɑɒɐɟ grade ɛɚ Ⱦ1, Ⱦ2 (p<0,01), ɛɜɚɞɚə-

əɚɕ ɛɗɚɞəɚɝɞɔ (p<0,01), ȴȶȰ (p=0,012) ɛɚ 

ɐɌəəɧɘ ɖɜɔɞɑɜɔɫ ȶɜɟɝɖɌɗɌ-ȿɚɗɗɔɝɌ. Ȼɜɔ 

ɛɜɚɎɑɐɑəɔɔ ɘəɚɒɑɝɞɎɑəəɧɡ Ɍɛɚɝɞɑɜɔɚɜəɧɡ 

ɝɜɌɎəɑəɔɕ ɛɚɖɌɓɌɞɑɗɔ Ⱦ1 ɔ Ⱦ2 ɜɌɓɗɔɣɌɗɔɝɨ 

ɞɚɗɨɖɚ ɘɑɒɐɟ grade 3 ɔ grade 4 (p<0,01, 

ɍɚɗɨɤɔɑ ɓəɌɣɑəɔɫ ɚɞɘɑɣɌɗɔɝɨ Ɏ ɏɗɔɚɘɌɡ 

grade 3). ȻɚɖɌɓɌɞɑɗɔ ɛɜɚɞɚəəɚɕ ɛɗɚɞəɚɝɞɔ 

ɜɌɓɗɔɣɌɗɔɝɨ əɑ ɞɚɗɨɖɚ ɘɑɒɐɟ grade 3 ɔ grade 

4 (p<0,01) əɚ ɞɌɖɒɑ ɔ ɘɑɒɐɟ grade 2 ɔ grade 4 

(p<0,01), ɘɑəɨɤɔɑ ɓəɌɣɑəɔɫ ɚɞɘɑɣɌɗɔɝɨ Ɏ 

ɏɗɔɚɘɌɡ grade 4. ȴȶȰ ɓəɌɣɔɘɚ ɜɌɓɗɔɣɌɗɝɫ 

ɘɑɒɐɟ ɏɗɔɚɘɌɘɔ grade 3 ɔ grade 4 (p<0,01), 

ɍɚɗɨɤɔɑ ɓəɌɣɑəɔɫ ɚɞɘɑɣɌɗɔɝɨ Ɏ ɏɗɔɚɘɌɡ 

grade 3. ȳəɌɣɔɘɧɑ ɜɌɓɗɔɣɔɫ ɏɗɔɚɘ grade 2 ɔ 

3 ɛɚ ɔɓɘɑɜɑəəɧɘ ɛɚɖɌɓɌɞɑɗɫɘ ɎɧɫɎɗɑəɧ əɑ 

ɍɧɗɔ. 

ȭɧɗ ɛɜɚɎɑɐɑə ROC-ɌəɌɗɔɓ ɐɗɫ ɎɧɫɎɗɑ-

əɔɫ ɛɚɜɚɏɚɎɧɡ ɓəɌɣɑəɔɕ, ɛɚɓɎɚɗɫɪɥɔɡ 

ɐɔɠɠɑɜɑəɢɔɜɚɎɌɞɨ ɏɗɔɚɘɧ ɜɌɓəɧɡ grade əɌ 

ɚɝəɚɎɌəɔɔ ɜɌɓɗɔɣɔɕ əɑɖɚəɞɜɌɝɞɔɜɟɑɘɧɡ ɓɚə. 

ȳəɌɣɑəɔɫ ɛɚɖɌɓɌɞɑɗɑɕ ROC-ɌəɌɗɔɓɌ ɛɜɔɎɑ-

ɐɑəɧ Ɏ ɞɌɍɗɔɢɌɡ ʈ2, ʈ3. 

ȯɗɔɚɘɧ ɜɌɓəɚɏɚ IDH1 -ɝɞɌɞɟɝɌ əɑ ɚɞɗɔ-

ɣɌɗɔɝɨ ɛɚ ɓəɌɣɑəɔɫɘ ɔɓɟɣɑəəɧɡ ɛɚɖɌɓɌɞɑɗɑɕ 

Ɏ ɖɚəɞɜɌɝɞɔɜɟɑɘɚɕ ɔ ɖɔɝɞɚɓəɚ-

əɑɖɜɚɞɔɣɑɝɖɚɕ ɓɚəɌɡ. Ȱɗɫ ɚɍɗɌɝɞɔ, əɑ əɌɖɌɛ-

ɗɔɎɌɎɤɑɕ ɖɚəɞɜɌɝɞəɧɕ ɛɜɑɛɌɜɌɞ, ɍɧɗɔ Ɏɧ-

ɫɎɗɑəɧ ɓəɌɣɔɘɧɑ ɜɌɓɗɔɣɔɫ Ɏɝɑɡ ɜɑɗɌɖɝɚɘɑɞ-

ɜɔɣɑɝɖɔɡ ɛɚɖɌɓɌɞɑɗɑɕ ɘɑɒɐɟ ɏɜɟɛɛɌɘɔ IDH-

1-ɘɟɞɌəɞɧɡ ɚɛɟɡɚɗɑɕ  ɔ  ɚɛɟɡɚɗɑɕ ɐɔɖɚɏɚ ɞɔ- 

ȾɌɍɗɔɢɌ ʈ1.  ȼɑɓɟɗɨɞɌɞɧ ɔɝɝɗɑɐɚɎɌəɔɫ IDH1-ɝɞɌɞɟɝɌ Ɏ ɏɗɔɚɘɌɡ ɜɌɓɗɔɣəɧɡ  

ɝɞɑɛɑəɑɕ ɓɗɚɖɌɣɑɝɞɎɑəəɚɝɞɔ.  

IDH1-ʩʪʘʪʫʩ ʛʣʠʦʤʳ Grade 2 Grade 3 ï ɸɸ Grade 3 ï ɸʆ Grade 4 

IDH1-ʤʫʪʘʮʠʷ 10 9 8 2 

ɼʠʢʠʡ ʪʠʧ 4 2 2 24 

ȬȬ ð ɌəɌɛɗɌɝɞɔɣɑɝɖɌɫ ɌɝɞɜɚɢɔɞɚɘɌ; ȬȺ ð ɌəɌɛɗɌɝɞɔɣɑɝɖɌɫ ɚɗɔɏɚɐɑəɐɜɚɏɗɔɚɘɌ. 

ȶɚɗɔɣɑɝɞɎɑəəɧɑ ɛɚɖɌɓɌɞɑɗɔ Ɏ ɏɗɔɚɘɌɡ ɜɌɓɗɔɣəɧɡ grade    
 

ȾɌɍɗɔɢɌ ʈ2.   ȳəɌɣɑəɔɫ ɛɚɖɌɓɌɞɑɗɑɕ ROC-ɌəɌɗɔɓɌ, ɛɚɗɟɣɑəəɧɑ ɛɜɔ ɝɜɌɎəɑəɔɔ 

ɓəɌɣɑəɔɕ Ⱦ1, Ⱦ2, ɛɜɚɞɚəəɚɕ ɛɗɚɞəɚɝɞɔ, ȴȶȰ Ɏ əɑɖɚəɞɜɌɝɞɔɜɟɑɘɧɡ ɚɍɗɌɝɞɫɡ ɘɑɒɐɟ 

ɏɗɔɚɘɌɘɔ grade 3 ɔ grade 4.  

˽͔͊ͪ͊ͣͭͪ ́м T2 ˽ͪͦͭͦͤͤ͊Ύ 
ͨͦͭͤͦͫͭ͡Έ 

ˮ˴ ˨

˽͎͍͔ͦͪͦͦͦ ͤ͊͘;͔͙͔ͤ  1189,59 ͣ  ͫ 133,02 ͣ  ͫ 80,4% 1227,тм ͻ мл-6 
ͣͣ2κ ͫ

͍͍͙͔̉ͯͫͭͭ͡ΈͤͦͫͭΈ 0,739 0,783 0,826 0,773 

˿͔ͨͼ͙ͺ͙;ͤͦͫͭΈ 0,839 0,742 0,613 0,742 

AUC (area under ROC 
curve) 

0,844 0,808 0,825 0,790 

 

   
 

ȾɌɍɗɔɢɌ ʈ3.      ȳəɌɣɑəɔɫ ɛɚɖɌɓɌɞɑɗɑɕ ROC-ɌəɌɗɔɓɌ, ɛɚɗɟɣɑəəɧɑ ɛɜɔ ɝɜɌɎəɑəɔɔ 

ɓəɌɣɑəɔɕ ɛɜɚɞɚəəɚɕ ɛɗɚɞəɚɝɞɔ Ɏ əɑɖɚəɞɜɌɝɞɔɜɟɑɘɧɡ ɚɍɗɌɝɞɫɡ ɘɑɒɐɟ ɏɗɔɚɘɌɘɔ grade 

2 ɔ grade 4. 

˽͔͊ͪ͊ͣͭͪ ˽ͪͦͭͦͤͤ͊Ύ ͨͦͭͤͦͫͭ͡Έ 

˽͎͍͔ͦͪͦͦͦ ͤ͊͘;͔͙͔ͤ 81,82% 

͍͍͙͔̉ͯͫͭͭ͡ΈͤͦͫͭΈ 0,778 

˿͔ͨͼ͙ͺ͙;ͤͦͫͭΈ 0,871 

AUC (area under ROC curve) 0,826 
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ɛɌ: Ⱦ1 (p<0,01); T2 (p<0,01); ɛɜɚɞɚəəɚɕ ɛɗɚɞ-

əɚɝɞɔ (p<0,01). ȾɌɖɒɑ ɜɌɓɗɔɣɌɗɔɝɨ ɔ ɛɚɖɌɓɌ-

ɞɑɗɔ ȴȶȰ (p<0,01). ȭɚɗɨɤɔɑ ɓəɌɣɑəɔɫ ɟɖɌ-

ɓɌəəɧɡ ɛɚɖɌɓɌɞɑɗɑɕ ɚɞɘɑɣɌɗɔɝɨ Ɏ IDH1-

ɘɟɞɌəɞəɧɡ ɚɛɟɡɚɗɫɡ (ɜɔɝ. 3).  

ȾɌɖɒɑ ɍɧɗ ɛɜɚɎɑɐɑə ROC-ɌəɌɗɔɓ ɐɗɫ 

ɎɧɫɎɗɑəɔɫ ɛɚɜɚɏɚɎɧɡ ɓəɌɣɑəɔɕ, ɛɚɓɎɚɗɫɪ-

ɥɔɡ ɐɔɠɠɑɜɑəɢɔɜɚɎɌɞɨ IDH-1-ɘɟɞɌəɞəɧɑ 

ɏɗɔɚɘɧ ɔ ɏɗɔɚɘɧ ɐɔɖɚɏɚ ɞɔɛɌ. ȳəɌɣɑəɔɫ ɛɚ-

ɖɌɓɌɞɑɗɑɕ ROC-ɌəɌɗɔɓɌ ɛɜɔɎɑɐɑəɧ Ɏ ɞɌɍɗɔɢɑ 

ʈ4. 

Ⱥɍɝɟɒɐɑəɔɑ. 

ȻɑɜɎɧɑ ɛɚɛɧɞɖɔ ɐɔɠɠɑɜɑəɢɔɜɚɎɌɞɨ 

ɏɗɔɚɘɧ ɜɌɓɗɔɣəɧɡ ɝɞɑɛɑəɑɕ ɓɗɚɖɌɣɑɝɞɎɑəəɚ-

ɝɞɔ ɛɜɔ ɛɚɘɚɥɔ ȸȼ-ɜɑɗɌɖɝɚɘɑɞɜɔɔ ɚɞəɚɝɫɞ-

ɝɫ ɖ 80-ɘ ɏɚɐɌɘ XX ɎɑɖɌ. ȷɔɞɑɜɌɞɟɜəɧɑ ɐɌə-

əɧɑ, ɝɎɔɐɑɞɑɗɨɝɞɎɟɪɥɔɑ ɚ ɛɜɔɘɑəɔɘɚɝɞɔ 

ɐɌəəɚɕ ɘɑɞɚɐɔɖɔ, ɚɝɞɌɪɞɝɫ əɑɚɐəɚɓəɌɣəɧ-

ɘɔ, Ɏ ɞɚɘ ɣɔɝɗɑ Ɏ ɝɔɗɟ ɛɑɜɑɝɑɖɌɪɥɔɡɝɫ ɏɜɌ-

əɔɢ ɔəɞɑɜɎɌɗɚɎ ɔɓɘɑɜɫɑɘɧɡ ɛɚɖɌɓɌɞɑɗɑɕ. 

ȶɌɖ ɛɜɌɎɔɗɚ, Ɏ ɜɌəəɔɡ ɜɌɍɚɞɌɡ ɍɧɗɔ ɛɚɖɌɓɌ-

əɧ ɘɑəɨɤɔɑ ɓəɌɣɑəɔɫ ɛɚɖɌɓɌɞɑɗɑɕ Ɏɜɑɘɑəɔ  

 

ȼɔɝ. 2 Ɍ (Fig. 2 Ɍ) 

 

ȼɔɝ. 2 ɍ (Fig. 2 b) 

 

ȼɔɝ. 2 Ɏ (Fig. 2 ɝ) 

 

ȼɔɝ. 2 ɏ (Fig. 2 d) 

ȼɔɝ. 2.   ȰɔɌɏɜɌɘɘɧ.  

ȳəɌɣɑəɔɫ Ɏɜɑɘɑəɔ ɜɑɗɌɖɝɌɢɔɔ Ⱦ1 (Ɍ), Ɏɜɑɘɑəɔ ɜɑɗɌɖɝɌɢɔɔ Ⱦ2 (ɍ), ɛɜɚɞɚəəɚɕ ɛɗɚɞəɚɝɞɔ (Ɏ), ȴȶȰ (ɏ) Ɏ ɚɍ-

ɗɌɝɞɫɡ ɏɗɔɚɘ grade 2, grade 3, grade 4, əɑ əɌɖɌɛɗɔɎɌɪɥɔɡ ɖɚəɞɜɌɝɞəɧɕ ɛɜɑɛɌɜɌɞ. ȳəɌɣɑəɔɫ Ⱦ1, Ⱦ2, ɛɜɚ-

ɞɚəəɚɕ ɛɗɚɞəɚɝɞɔ, ȴȶȰ ɍɧɗɔ ɓəɌɣɔɘɚ Ɏɧɤɑ Ɏ ɏɜɟɛɛɑ ɏɗɔɚɘ grade 3 ɛɚ ɝɜɌɎəɑəɔɪ ɝ grade 4. ȳəɌɣɑəɔɫ 

ɛɜɚɞɚəəɚɕ ɛɗɚɞəɚɝɞɔ ɍɧɗɔ ɓəɌɣɔɘɚ Ɏɧɤɑ Ɏ ɏɜɟɛɛɑ ɏɗɔɚɘ grade 2 ɛɚ ɝɜɌɎəɑəɔɪ ɝ grade 4. 

Fig. 2.   Diagrams.  

Box and whisker plots. Values of T1 (a) and T2 (b) relaxation times, proton density (c), ADC (d) in non -

enhancing zones of grade 2, grade 3, and  grade 4 gliomas. T1, T2, proton density, ADC values were signifi-

cantly higher in grade 3 glioma group compared to grade 4 group. Proton density values were significantly 

higher in grade 2 glioma group compared to grade 4 group.  
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ɜɑɗɌɖɝɌɢɔɔ Ⱦ1 ɔ Ⱦ2 Ɏ ɏɗɔɚɘɌɡ grade 1 ɛɚ 

ɝɜɌɎəɑəɔɪ ɝ ɍɚɗɑɑ Ɏɧɝɚɖɔɘɔ grade (ɛɚ ɐɌə-

əɧɘ ɝɚɎɜɑɘɑəəɧɡ ɖɗɌɝɝɔɠɔɖɌɢɔɕ ɐɔɠɠɟɓ-

əɧɑ ɏɗɔɚɘɧ Ɏɓɜɚɝɗɧɡ ɚɞəɚɝɫɞɝɫ ɖ grade 2-4) 

[20, 21]. Ȯɘɑɝɞɑ ɝ ɞɑɘ, Ɏ ɚɝəɚɎɚɛɚɗɌɏɌɪɥɔɡ 

ɔɝɝɗɑɐɚɎɌəɔɫɡ əɑ ɚɝɟɥɑɝɞɎɗɫɗɚɝɨ ɔɓɘɑɜɑəɔɑ 

Ɏ əɑɝɖɚɗɨɖɔɡ ɚɍɗɌɝɞɫɡ ɔəɞɑɜɑɝɌ (ɞɌɖ, 

Newman et al. ɔɝɖɗɪɣɌɗɔ ɔɓ ɓɚəɧ ɚɛɟɡɚɗɔ 

ɖɔɝɞɚɓəɧɕ, əɑɖɜɚɞɔɣɑɝɖɔɕ, ɏɑɘɚɜɜɌɏɔɣɑɝɖɔɕ 

ɖɚɘɛɚəɑəɞ). Ȼɚɐɡɚɐ ɖ ɝɑɏɘɑəɞɌɢɔɔ ɚɛɟɡɚɗɑɕ 

Ɏ ɝɚɎɜɑɘɑəəɧɡ ɜɌɍɚɞɌɡ ɘɚɒɑɞ ɜɌɓɗɔɣɌɞɨɝɫ, 

ɣɞɚ, Ɏ ɝɎɚɪ ɚɣɑɜɑɐɨ, ɘɚɒɑɞ ɝɖɌɓɧɎɌɞɨɝɫ əɌ 

ɜɑɓɟɗɨɞɌɞɌɡ ɔɝɝɗɑɐɚɎɌəɔɫ. Badve et al. ɝɣɔɞɌ-

ɗɔ çɝɚɗɔɐəɚɕ ɣɌɝɞɨɪè ɚɛɟɡɚɗɔ ɖɚəɞɜɌɝɞɔɜɟɑ-

ɘɟɪ ɓɚəɟ ɏɗɔɚɘ Ɏɧɝɚɖɚɕ ɝɞɑɛɑəɔ ɓɗɚɖɌɣɑ-

ɝɞɎɑəəɚɝɞɔ ɔ FLAIR-ɏɔɛɑɜɔəɞɑəɝɔɎəɟɪ ɓɚəɟ 

ɏɗɔɚɘ əɔɓɖɚɕ ɝɞɑɛɑəɔ ɓɗɚɖɌɣɑɝɞɎɑəəɚɝɞɔ, Ɍ 

ɛɑɜɔɠɚɖɌɗɨəɟɪ ɓɚəɟ ɚɛɜɑɐɑɗɫɗɔ ɖɌɖ ɖɚəɞɟɜ 

ɝɚɗɔɐəɚɕ ɣɌɝɞɔ ɚɛɟɡɚɗɔ [22]. Ȼɜɔ ɞɌɖɚɘ ɛɚɐ-

ɡɚɐɑ ɛɑɜɔɠɚɖɌɗɨəɌɫ ɓɚəɌ ɏɗɔɚɍɗɌɝɞɚɘɧ ɘɚ-

ɒɑɞ ɍɧɞɨ ɛɜɑɐɝɞɌɎɗɑəɌ ɍɚɗɑɑ ɏɔɐɜɌɞɔɜɚɎɌə-

əɚɕ T2-FLAIR -ɏɔɛɑɜɔəɞɑəɝɔɎəɚɕ ɓɚəɚɕ, Ɍ Ɏ 

ɝɗɟɣɌɑ ɏɗɔɚɘɧ grade 2 ð ɎɔɓɟɌɗɨəɚ ɔəɞɌɖɞ-

əɧɘ ɍɑɗɧɘ ɎɑɥɑɝɞɎɚɘ, ɣɞɚ Ɏɚɓɘɚɒəɚ ɐɔɠ-

ɠɑɜɑəɢɔɜɚɎɌɞɨ ɔ ɎɔɓɟɌɗɨəɚ. Ȯ əɌɝɞɚɫɥɑɕ 

ɜɌɍɚɞɑ ɘɧ ɛɜɔɘɑəɔɗɔ ɔəɚɕ ɛɚɐɡɚɐ ɖ ɝɑɏɘɑə 

 

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.   ȰɔɌɏɜɌɘɘɧ.  

ȳəɌɣɑəɔɫ Ɏɜɑɘɑəɔ ɜɑɗɌɖɝɌɢɔɔ Ⱦ1 (Ɍ), Ɏɜɑɘɑəɔ ɜɑɗɌɖɝɌɢɔɔȾ2 (ɍ), ɛɜɚɞɚəəɚɕ ɛɗɚɞəɚɝɞɔ (Ɏ), ȴȶȰ (ɏ) Ɏ ɚɍ-

ɗɌɝɞɫɡ IDH1-ɘɟɞɌəɞəɧɡ ɏɗɔɚɘ ɔ ɏɗɔɚɘ ɐɔɖɚɏɚ ɞɔɛɌ, əɑ əɌɖɌɛɗɔɎɌɪɥɔɡ ɖɚəɞɜɌɝɞəɧɕ ɛɜɑɛɌɜɌɞ. ȿɖɌɓɌə-

əɧɑ ɛɚɖɌɓɌɞɑɗɔ Ɏ IDH1-ɘɟɞɌəɞəɧɡ ɏɗɔɚɘɌɡ ɍɧɗɔ Ɏɧɤɑ ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɏɗɔɚɘɌɘɔ ɐɔɖɚɏɚ ɞɔɛɌ. 

Fig. 3.   Diagrams.  

Box and whisker plots. T1 (a) an d T2 (b) relaxation times, proton density (c), ADC (d) in non -enhancing zones 

of IDH1 -mutant and wild -type gliomas. The above -mentioned values were higher in IDH1 -mutant gliomas 

compared to wild -type tumors.  
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ɞɌɢɔɔ ɚɍɗɌɝɞɑɕ ɔəɞɑɜɑɝɌ əɌ ɚɝəɚɎɑ əɌɗɔɣɔɫ 

ɎɔɓɟɌɗɨəɚ ɜɌɓɗɔɣɔɘɚɏɚ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ, 

ɛɜɔɞɚɘ T2-FLAIR -ɏɔɛɑɜɔəɞɑəɝɔɎəɌɫ ɓɚəɌ ɚɞ-

əɚɝɔɞɝɫ ɖ ɚɛɟɡɚɗɔ Ɏ ɝɗɟɣɌɑ ɏɗɔɚɘ ɖɌɖ Ɏɧɝɚ-

ɖɚɕ ɝɞɑɛɑəɔ ɓɗɚɖɌɣɑɝɞɎɑəəɚɝɞɔ, ɞɌɖ ɔ əɔɓɖɚɕ 

ɝɞɑɛɑəɔ ɓɗɚɖɌɣɑɝɞɎɑəəɚɝɞɔ. ȿɖɌɓɌəəɌɫ ɘɑɞɚ-

ɐɔɖɌ ɫɎɗɫɑɞɝɫ ɚɛɜɌɎɐɌəəɚɕ Ɏ ɝɔɗɟ ɛɜɔɝɟɞ-

ɝɞɎɔɫ ɔəɠɔɗɨɞɜɌɢɔɔ Ɏ ɛɜɑɐɑɗɌɡ FLAIR-

ɏɔɛɑɜɔəɞɑəɝɔɎəɚɕ ɓɚəɧ high-grade ɏɗɔɚɘ 

(ɓɚəɌ ɚɞɬɖɌ-ɔəɠɔɗɨɞɜɌɢɔɔ) [23]. Ȯ əɌɤɑɕ ɜɌ-

ɍɚɞɑ ɏɗɔɚɍɗɌɝɞɚɘɧ ɔɘɑɗɔ ɘɑəɨɤɔɑ ɓəɌɣɑəɔɫ 

ɛɜɚɞɚəəɚɕ ɛɗɚɞəɚɝɞɔ, ɣɑɘ ɏɗɔɚɘɧ grade 2, 

ɣɞɚ ɘɚɒɑɞ ɍɧɞɨ ɛɜɔɓəɌɖɚɘ ɘɑəɨɤɑɕ ɏɔɐɜɌ-

ɞɌɢɔɔ ɔ ɍɚɗɨɤɑɕ ɛɗɚɞəɚɖɗɑɞɚɣəɚɝɞɔ əɑɖɚə-

ɞɜɌɝɞɔɜɟɑɘɚɕ ɓɚəɧ ɏɗɔɚɍɗɌɝɞɚɘ. ȶɜɚɘɑ ɞɚɏɚ, 

ɛɜɔ ɌəɌɗɔɓɑ ɚɍɗɌɝɞɑɕ ɔəɞɑɜɑɝɌ əɌɘɔ ɍɧɗɔ 

ɛɚɗɟɣɑəɧ ɘɑəɨɤɔɑ ɓəɌɣɑəɔɫ ɜɑɗɌɖɝɚɘɑɞɜɔ-

ɣɑɝɖɔɡ ɛɚɖɌɓɌɞɑɗɑɕ ɔ ɛɜɚɞɚəəɚɕ ɛɗɚɞəɚɝɞɔ Ɏ 

əɑɖɚəɞɜɌɝɞɔɜɟɑɘɚɕ ɓɚəɑ ɏɗɔɚɘ grade 4 ɛɚ 

ɝɜɌɎəɑəɔɪ ɝ ɏɗɔɚɘɌɘɔ grade 3, ɣɞɚ ɞɌɖɒɑ 

ɘɚɒɑɞ ɍɧɞɨ ɚɍɟɝɗɚɎɗɑəɚ ɍɚɗɨɤɑɕ ɛɗɚɞəɚɖɗɑ-

ɞɚɣəɚɝɞɨɪ ɛɑɜɔɠɚɖɌɗɨəɚɕ ɚɍɗɌɝɞɔ ɏɗɔɚɍɗɌ-

ɝɞɚɘ. ȬəɌɗɚɏɔɣəɧɘ ɚɍɜɌɓɚɘ, ɐɌəəɌɫ ɚɍɗɌɝɞɨ 

Ɏ ɏɗɔɚɍɗɌɝɞɚɘɌɡ ɔɘɑɑɞ ȴȶȰ ɘɑəɨɤɔɕ, ɣɑɘ əɑ 

əɌɖɌɛɗɔɎɌɪɥɌɫ ɖɚəɞɜɌɝɞəɧɕ ɛɜɑɛɌɜɌɞ ɓɚəɌ 

Ɏ ɏɗɔɚɘɌɡ grade 3. 

Ȯ ɡɚɐɑ ɔɝɝɗɑɐɚɎɌəɔɫ ɍɧɗɔ ɎɧɫɎɗɑəɧ 

ɍɚɗɑɑ Ɏɧɝɚɖɔɑ ɓəɌɣɑəɔɫ Ɏɜɑɘɑəɔ ɜɑɗɌɖɝɌɢɔɔ 

Ⱦ1, Ⱦ2, ɛɜɚɞɚəəɚɕ ɛɗɚɞəɚɝɞɔ, Ɍ ɞɌɖɒɑ ȴȶȰ 

ɐɗɫ IDH1-ɘɟɞɌəɞɧɡ ɚɛɟɡɚɗɑɕ. Ȯ əɌɤɑɕ Ɏɧ-

ɍɚɜɖɑ ɝɜɑɐɔ ɏɗɔɚɘ ɐɔɖɚɏɚ ɞɔɛɌ ɛɚ IDH-1 ɛɜɑ-

ɚɍɗɌɐɌɪɞ ɏɗɔɚɍɗɌɝɞɚɘɧ, Ɏ ɞɚ Ɏɜɑɘɫ ɖɌɖ 

IDH1 -ɘɟɞɌəɞəɧɑ ɏɗɔɚɘɧ ɛɜɑɐɝɞɌɎɗɑəɧ ɛɜɑ-

ɔɘɟɥɑɝɞɎɑəəɚ grade 3 ɔ grade 2. Ȯɚɓɘɚɒɑə 

ɎɖɗɌɐ IDH-1-ɝɞɌɞɟɝɌ Ɏ ɎɧɤɑɚɛɔɝɌəəɧɑ ɜɌɓ-

ɗɔɣɔɫ ɘɑɒɐɟ grade ɏɗɔɚɘ. ȻɌɞɚɠɔɓɔɚɗɚɏɔɣɑ-

ɝɖɌɫ ɚɝəɚɎɌ ɐɗɫ ɍɚɗɑɑ Ɏɧɝɚɖɔɡ ɛɚɖɌɓɌɞɑɗɑɕ 

ɜɑɗɌɖɝɌɢɔɔ ɔ ɐɔɠɠɟɓɔɔ ɛɜɔ əɌɗɔɣɔɔ IDH1-

ɘɟɞɌɢɔɔ ɚɝɞɌɑɞɝɫ əɑ ɐɚ ɖɚəɢɌ ɔɝɝɗɑɐɚɎɌə-

əɚɕ. ȮɧɝɖɌɓɧɎɌɗɚɝɨ ɛɜɑɐɛɚɗɚɒɑəɔɔ ɚ ɘɑəɨ-

ɤɑɕ ɛɗɚɞəɚɖɗɑɞɚɣəɚɝɞɔ Ɏ IDH1-ɘɟɞɌəɞəɧɡ 

ɚɛɟɡɚɗɫɡ, ɣɞɚ ɘɚɒɑɞ ɍɧɞɨ ɌɝɝɚɢɔɔɜɚɎɌəɚ ɝ 

ɍɚɗɑɑ Ɏɧɝɚɖɔɘɔ ɓəɌɣɑəɔɫɘɔ ȴȶȰ [24]. ȭɚɗɑɑ 

Ɏɧɝɚɖɔɑ ɓəɌɣɑəɔɫ ȴȶȰ Ɏ IDH1-ɘɟɞɌɞəɧɡ 

ɏɗɔɚɘɌɡ ɍɧɗɔ ɎɧɫɎɗɑəɧ Ɏ ɜɌɍɚɞɌɡ Wu et al. ɔ 

Thust et al. [24, 25], ɛɜɔɞɚɘ Ɏ ɜɌɍɚɞɑ ɛɑɜɎɚɏɚ 

ɖɚɗɗɑɖɞɔɎɌ ɍɧɗɚ ɞɌɖɒɑ ɚɍɜɌɥɑəɚ ɎəɔɘɌəɔɑ 

əɌ ɏɜɟɛɛɟ IDH1-ɘɟɞɌəɞəɧɡ ɏɗɔɚɘ ɝ əɔɓɖɔɘɔ 

ɓəɌɣɑəɔɫɘɔ ȴȶȰ, Ɏ ɖɚɞɚɜɚɕ ɚɞɘɑɣɌɗɔɝɨ 

ɘɑəɨɤɔɑ ɛɚɖɌɓɌɞɑɗɔ ɎɧɒɔɎɌɑɘɚɝɞɔ, ɝɡɚɐəɧɑ 

ɝ ɞɌɖɚɎɧɘɔ Ɏ ɏɗɔɚɘɌɡ ɐɔɖɚɏɚ ɞɔɛɌ. 

ȸɚɗɑɖɟɗɫɜəɚ-ɏɑəɑɞɔɣɑɝɖɔɑ ɠɌɖɞɚɜɧ 

Ɏəɚɝɫɞ ɎɖɗɌɐ Ɏ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɟɪ ɖɌɜɞɔəɟ 

IDH1 -ɘɟɞɌɞəɧɡ ɏɗɔɚɘ əɌ ɝɞɌəɐɌɜɞəɧɡ ɌəɌ-

ɞɚɘɔɣɑɝɖɔɡ ɔɓɚɍɜɌɒɑəɔɫɡ, əɌɛɜɔɘɑɜ, ɔə-

ɞɑəɝɔɎəɚɝɞɨ ȸȼ-ɝɔɏəɌɗɌ, ɝɞɜɟɖɞɟɜɟ ɔ ɗɚɖɌɗɔ-

ɓɌɢɔɪ ɚɛɟɡɚɗɔ [26]. ȸȼ-ɜɑɗɌɖɝɚɘɑɞɜɔɫ ɛɚɓ-

Ɏɚɗɫɑɞ ɔɝɝɗɑɐɚɎɌɞɨ ɠɔɓɔɣɑɝɖɟɪ ɚɝəɚɎɟ Ɏɗɔ-

ɫəɔɫ ɞɖɌəɑɎɚɕ ɝɞɜɟɖɞɟɜɧ əɌ ɔəɞɑəɝɔɎəɚɝɞɨ 

ȸȼ-ɝɔɏəɌɗɌ. ȹɌɔɍɚɗɑɑ ɔɓɎɑɝɞəɧɘ ɝɔɘɛɞɚɘɚɘ 

Ɍɝɞɜɚɢɔɞɚɘ ɝ ɘɟɞɌɢɔɑɕ ɛɚ IDH1 ɍɑɓ 1p/19q 

ɖɚ-ɐɑɗɑɢɔɔ ɫɎɗɫɑɞɝɫ ɛɜɔɓəɌɖ çəɑɝɚɚɞɎɑɞ-

ɝɞɎɔɫ T2-FLAIRè (çT2-FLAIR mismatchè), ɖɚɞɚ-

ɜɧɕ ɚɞɜɌɒɌɑɞ Ɏɧɝɚɖɔɕ ȸȼ-ɝɔɏəɌɗ əɌ Ⱦ2-Ȯȴ 

ɔ əɔɓɖɔɕ ȸȼ-ɝɔɏəɌɗ əɌ T2-FLAIR -

ɔɓɚɍɜɌɒɑəɔɫɡ (ɓɌ ɔɝɖɗɪɣɑəɔɑɘ ɖɚəɞɟɜɌ). ȹɑ-

ɝɘɚɞɜɫ əɌ ɠɌɖɞɔɣɑɝɖɔ Ɍɍɝɚɗɪɞəɟɪ ɝɛɑɢɔ-

ɠɔɣəɚɝɞɨ (100%), ɐɌəəɧɕ ɝɔɘɛɞɚɘ ɔɘɑɑɞ əɑ-

Ɏɧɝɚɖɟɪ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ (51%, ɔɗɔ 42% ɛɚ 

ɐɌəəɧɘ ɘɑɞɌ-ɌəɌɗɔɓɌ) [27, 28]. Kinoshita et 

al. ɛɚɖɌɓɌɗɔ ɌɝɝɚɢɔɌɢɔɪ ɐɌəəɚɏɚ ɝɔɘɛɞɚɘɌ ɝ 

Ɏɧɝɚɖɔɘɔ ɛɚɖɌɓɌɞɑɗɫɘɔ Ɏɜɑɘɑəɔ Ⱦ1 ɔ Ⱦ2 

[29]. Ȯ əɌɤɑɘ ɔɝɝɗɑɐɚɎɌəɔɔ IDH1-ɘɟɞɌəɞəɧɑ 

ɏɗɔɚɘɧ ɞɌɖɒɑ ɔɘɑɗɔ Ɏɧɝɚɖɔɑ ɓəɌɣɑəɔɫ Ⱦ1, 

Ⱦ2. ȶɜɚɘɑ ɞɚɏɚ, ɛɚ ɐɌəəɧɘ ɗɔɞɑɜɌɞɟɜɧ Ɏ 

IDH1 -ɘɟɞɌəɞəɧɡ ɏɗɔɚɘɌɡ ɝ ɛɜɔɓəɌɖɚɘ çəɑɝɚ-

ɚɞɎɑɞɝɞɎɔɫ T2-FLAIRè ɝɚɣɑɞɌɪɞɝɫ ɍɚɗɑɑ Ɏɧ-

ɝɚɖɔɑ ɓəɌɣɑəɔɫ ȴȶȰ [30]; ɜɌɓəɔɢɌ Ɏ ȴȶȰ 

ɘɑɒɐɟ ɘɟɞɌəɞəɧɘɔ ɏɗɔɚɘɌɘɔ ɔ ɚɛɟɡɚɗɫɘɔ 

ɐɔɖɚɏɚ ɞɔɛɌ ɍɧɗɌ ɛɜɚɐɑɘɚəɝɞɜɔɜɚɎɌəɌ ɔ Ɏ 

əɌɤɑɕ ɜɌɍɚɞɑ. 

ȳɌɖɗɪɣɑəɔɑ. 

Ȯ ɔɝɝɗɑɐɚɎɌəɔɔ ɍɧɗɌ ɛɚɖɌɓɌəɌ ɝɛɚɝɚɍ-

əɚɝɞɨ ɖɌɜɞɔɜɚɎɌəɔɫ ɛɚɖɌɓɌɞɑɗɑɕ ɜɑɗɌɖɝɌ-

ɢɔɔ, ɛɜɚɞɚəəɚɕ ɛɗɚɞəɚɝɞɔ ɔ ȴȶȰ Ɏ ɐɔɠɠɑ-

ɜɑəɢɔɜɚɎɌəɔɔ ɏɗɔɚɘ grade 3 ɔ 4, IDH1-

ɘɟɞɌəɞəɧɡ ɏɗɔɚɘ ɔ ɏɗɔɚɘ ɐɔɖɚɏɚ ɞɔɛɌ; ɛɜɚ-

ɞɚəəɚɕ ɛɗɚɞəɚɝɞɔ ð Ɏ ɐɔɠɠɑɜɑəɢɔɜɚɎɌəɔɔ 

ɏɗɔɚɘ grade 2 ɔ 4 əɌ ɚɝəɚɎɌəɔɔ ɓɚəɧ ɚɛɟɡɚ-

ɗɔ, əɑ əɌɖɌɛɗɔɎɌɪɥɑɕ ɖɚəɞɜɌɝɞəɧɕ ɛɜɑɛɌ-

ȾɌɍɗɔɢɌ ʈ4.      ȳəɌɣɑəɔɫ ɛɚɖɌɓɌɞɑɗɑɕ ROC-ɌəɌɗɔɓɌ, ɛɚɗɟɣɑəəɧɑ ɛɜɔ ɝɜɌɎəɑəɔɔ 

ɓəɌɣɑəɔɕ Ⱦ1, Ⱦ2, ɛɜɚɞɚəəɚɕ ɛɗɚɞəɚɝɞɔ, ȴȶȰ ɘɑɒɐɟ IDH1-ɘɟɞɌəɞəɧɘɔ ɚɛɟɡɚɗɫɘɔ ɔ 

ɚɛɟɡɚɗɫɘɔ ɐɔɖɚɏɚ ɞɔɛɌ (ɚɍɗɌɝɞɨ ɚɛɟɡɚɗɔ, əɑ əɌɖɌɛɗɔɎɌɪɥɌɫ ɖɚəɞɜɌɝɞəɧɕ ɛɜɑɛɌɜɌɞ). 

˽͔͊ͪ͊ͣͭͪ ́м T2 ˽ͪͦͭͦͤͤ͊Ύ 
ͨͦͭͤͦͫͭ͡Έ 

ˮ˴ ˨

˽͎͍͔ͦͪͦͦͦ ͤ͊͘;͔͙͔ͤ  ммурΣуо ͣͫ мон ͣͫ 81,81% мннсΣлф ͻ мл-6 
ͣͣ2κ ͫ

͍͍͙͔̉ͯͫͭͭ͡ΈͤͦͫͭΈ 0,724 0,793 0,724 0,679 

˿͔ͨͼ͙ͺ͙;ͤͦͫͭΈ 0,687 0,719 0,719 0,687 

AUC (area under ROC curve) 0,79 0,827 0,774 0,762 
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ɜɌɞ. Ȯɚɓɘɚɒɑə ɎɓɌɔɘəɚ ɛɑɜɑɝɑɖɌɪɥɔɕɝɫ 

ɎɖɗɌɐ ɠɌɖɞɚɜɚɎ ɝɞɑɛɑəɔ ɓɗɚɖɌɣɑɝɞɎɑəəɚɝɞɔ 

ɚɛɟɡɚɗɔ ɔ ɘɚɗɑɖɟɗɫɜəɚ-ɏɑəɑɞɔɣɑɝɖɚɏɚ ɝɞɌɞɟ-

ɝɌ Ɏ Ɏɧɤɑɛɑɜɑɣɔɝɗɑəəɧɑ ɜɌɓɗɔɣɔɫ. ȭɧɗɔ 

ɜɌɝɝɣɔɞɌəɧ ɛɚɜɚɏɚɎɧɑ ɓəɌɣɑəɔɫ ɔɝɝɗɑɐɚ-

ɎɌəəɧɡ ɛɚɖɌɓɌɞɑɗɑɕ, ɣɞɚ ɝɚɓɐɌɑɞ ɛɚɞɑəɢɔɌɗ 

ɐɗɫ ɛɜɌɖɞɔɣɑɝɖɚɏɚ ɔɝɛɚɗɨɓɚɎɌəɔɫ ɜɑɓɟɗɨɞɌ-

ɞɚɎ ɔɝɝɗɑɐɚɎɌəɔɫ. ȹɑɔəɎɌɓɔɎəɚɑ ɛɜɑɐɝɖɌɓɌ-

əɔɑ əɌɗɔɣɔɫ ɔɗɔ ɚɞɝɟɞɝɞɎɔɫ IDH1-ɘɟɞɌɢɔɔ Ɏ 

ɚɛɟɡɚɗɑɎɚɕ ɞɖɌəɔ ɘɚɒɑɞ ɍɧɞɨ ɎɌɒəɧɘ ɐɔɌ-

ɏəɚɝɞɔɣɑɝɖɔɘ ɤɌɏɚɘ, ɝ ɟɣɑɞɚɘ ɔɘɑɪɥɔɡɝɫ 

ɐɌəəɧɡ ɚ ɛɜɚɏəɚɝɞɔɣɑɝɖɚɕ ɢɑəəɚɝɞɔ ɘɚɗɑɖɟ-

ɗɫɜəɚ-ɏɑəɑɞɔɣɑɝɖɚɏɚ ɛɜɚɠɔɗɫ ɏɗɔɚɘ [5]. 

ȴɝɞɚɣəɔɖ ɠɔəɌəɝɔɜɚɎɌəɔɫ ɔ ɖɚə-

ɠɗɔɖɞ ɔəɞɑɜɑɝɚɎ. 

ȹɌɝɞɚɫɥɌɫ ɜɌɍɚɞɌ ɍɧɗɌ ɎɧɛɚɗəɑəɌ ɛɜɔ 

ɛɚɐɐɑɜɒɖɑ ɏɜɌəɞɌ ȼɀɀȴ ʈ18-29-01018. ȬɎ-

ɞɚɜɧ ɐɌəəɚɕ ɝɞɌɞɨɔ ɛɚɐɞɎɑɜɐɔɗɔ ɚɞɝɟɞɝɞɎɔɑ 

ɠɔəɌəɝɚɎɚɕ ɛɚɐɐɑɜɒɖɔ ɔɝɝɗɑɐɚɎɌəɔɫ ɔ 

ɖɚəɠɗɔɖɞɌ ɔəɞɑɜɑɝɚɎ, ɚ ɖɚɞɚɜɧɡ əɑɚɍɡɚɐɔɘɚ 

ɝɚɚɍɥɔɞɨ. 
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ɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. ȴɓɟɣɑəɔɑ Ɏɚɓɘɚɒəɚɝɞɑɕ ȸȼȾ Ɏ ɜɑɤɑəɔɔ ɓɌɐɌɣ ɎɔɓɟɌɗɔɓɌɢɔɔ ɔ 

ɘɚɜɠɚɘɑɞɜɔɔ ɗɑɎɚɏɚ ɛɜɑɐɝɑɜɐɔɫ (ȷȻ), ɌəɌɞɚɘɔɔ ɟɝɞɨɑɎ ɗɑɏɚɣəɧɡ Ɏɑə, Ɍ ɞɌɖɒɑ ɎɓɌɔ-

ɘɚɝɎɫɓɔ ɩɞɔɡ ɛɌɜɌɘɑɞɜɚɎ ɝ əɌɗɔɣɔɑɘ ɘɔɚɖɌɜɐɔɌɗɨəɚɏɚ ɠɔɍɜɚɓɌ ɒɑɗɟɐɚɣɖɚɎ, ɟ ɛɌɢɔ-

ɑəɞɚɎ, əɌɛɜɌɎɗɑəəɧɡ əɌ ɡɔɜɟɜɏɔɣɑɝɖɚɑ ɗɑɣɑəɔɑ ɠɔɍɜɔɗɗɫɢɔɔ ɛɜɑɐɝɑɜɐɔɕ (ɀȻ). 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. ȸȼȾ ɛɚ ɘɚɐɔɠɔɢɔɜɚɎɌəəɚɘɟ ɛɜɚɞɚɖɚɗɟ Ɏɧɛɚɗəɑəɚ 93 ɛɌɢɔɑə-

ɞɌɘ ɐɗɫ ɚɢɑəɖɔ Ɏɚɓɘɚɒəɚɝɞɔ ɔ ɢɑɗɑɝɚɚɍɜɌɓəɚɝɞɔ ɛɜɚɎɑɐɑəɔɫ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ ɀȻ. Ȼɜɚ-

ɞɚɖɚɗ ȸȼȾ ɎɖɗɪɣɌɗ: ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɔ ɖɚɜɚɞɖɚɏɚ ɝɛɔə-ɉɡɚ TSE-T1, ɜɑɞɜɚ\ ɛɜɚɝɛɑɖɞɔɎəɚɏɚ 

ɏɜɌɐɔɑəɞəɚɏɚ ɉɡɚ Ɏ ɖɔəɚ-ɜɑɒɔɘɑ (CINE) Ɏ ɝɞɌəɐɌɜɞəɧɡ ɛɜɚɑɖɢɔɫɡ, ɍɚɗɪɝəɟɪ ȸȼ-ɌəɏɔɚɏɜɌɠɔɪ 

ɝ ɏɌɐɚɗɔəɔɕ ɝɚɐɑɜɒɌɥɔɘɔ ɛɌɜɌɘɌɏəɔɞəɧɘɔ ɖɚəɞɜɌɝɞəɧɘɔ ɛɜɑɛɌɜɌɞɌɘɔ, Ɍ ɞɌɖɒɑ ɛɚɝɞɖɚə-

ɞɜɌɝɞəɧɑ ɔɓɚɍɜɌɒɑəɔɫ ɚɞɝɜɚɣɑəəɚɏɚ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ (MDE). ȽɠɚɜɘɔɜɚɎɌəəɧɕ ɛɜɚɞɚɖɚɗ 

ɎɖɗɪɣɌɗ ɔɓɟɣɑəɔɑ ɛɜɚɝɞɜɌəɝɞɎɑəəɚɕ ɚɜɔɑəɞɌɢɔɔ ɝɑɜɐɢɌ, ɔɓɘɑɜɑəɔɫ ɗɔəɑɕəɧɡ ɜɌɓɘɑɜɚɎ ɔ ɜɌɝ-

ɣɑɞ ɚɍɦɑɘɌ ȷȻ ɝ ɎɔɓɟɌɗɔɓɌɢɔɑɕ ɑɏɚ ɟɤɖɌ, ɞɜɑɡɘɑɜəɚɕ ɜɑɖɚəɝɞɜɟɖɢɔɑɕ ɌəɌɞɚɘɔɔ ɟɝɞɨɑɎ ɗɑɏɚɣ-

əɧɡ Ɏɑə, ɐɔɌɏəɚɝɞɔɖɟ ɡɌɜɌɖɞɑɜɌ ɘɔɚɖɌɜɐɔɌɗɨəɚɏɚ ɠɔɍɜɚɓɌ ɒɑɗɟɐɚɣɖɚɎ.  

ȼɑɓɟɗɨɞɌɞɧ. Ȼɚ ɐɌəəɧɘ ȸȼ-ɌəɏɔɚɏɜɌɠɔɔ ɐɔɌɏəɚɝɞɔɜɚɎɌəɧ ɝɗɑɐɟɪɥɔɑ ɎɌɜɔɌəɞɧ ɌəɌ-

ɞɚɘɔɔ ɟɝɞɨɑɎ ɗɑɏɚɣəɧɡ Ɏɑə: ɟ 12 ɛɌɢɔɑəɞɚɎ (12,9%) ɚɍɥɔɕ ɝɞɎɚɗ ɗɑɎɧɡ Ɏɑə. ȿ 14 ɛɌɢɔɑəɞɚɎ 

(15%) ð ɐɚɛɚɗəɔɞɑɗɨəɧɑ Ɏɑəɧ, ɎɛɌɐɌɪɥɔɑ Ɏ ȷȻ əɑɓɌɎɔɝɔɘɧɘ ɟɝɞɨɑɘ, Ɏɍɗɔɓɔ ɚɝəɚɎəɧɡ ɝɞɎɚɗɚɎ, 

ɖɚɗɗɑɖɞɚɜəɧɕ ɞɔɛ ɟɝɞɨɫ ɖɌɖ ɘɔəɔɘɟɘ ɚɐəɚɕ Ɏɑəɧ (46 ɛɌɢɔɑəɞɚɎ). Ȼɚ ɐɌəəɧɘ MDE ð ɛɜɔɓəɌɖɔ 

əɑɖɚɜɚəɌɜəɚɏɚ ɘɔɚɖɌɜɐɔɌɗɨəɚɏɚ ɠɔɍɜɚɓɌ ȷȲ ɎɧɫɎɗɑəɧ ɟ 16 ɛɌɢɔɑəɞɚɎ, ɟ 5 ɛɌɢɔɑəɞɚɎ ð ɜɟɍɢɚ-

Ɏɧɑ ɔɓɘɑəɑəɔɫ, ɝɚɚɞɎɑɞɝɞɎɟɪɥɔɑ ɍɌɝɝɑɕəɌɘ ɖɚɜɚəɌɜəɚɏɚ ɖɜɚɎɚɝəɌɍɒɑəɔɫ.  ȻɌɜɌɘɑɞɜɧ ɝɞɜɟɖ-

ɞɟɜəɚɏɚ ɜɑɘɚɐɑɗɔɜɚɎɌəɔɫ ȷȻ (ɐɔɌɘɑɞɜ ȷȻ, ɔəɐɑɖɝɔɜɚɎɌəəɧɕ ɘɌɖɝɔɘɌɗɨəɧɕ ɚɍɦɑɘ ȷȻ\ ȻȻȾ) Ɏ 

ɐɌəəɚɕ ɏɜɟɛɛɑ ɛɌɢɔɑəɞɚɎ ɐɚɝɞɚɎɑɜəɚ ɛɜɑɎɧɤɌɗɔ ɞɌɖɚɎɧɑ Ɏ ɏɜɟɛɛɑ ɍɑɓ ɛɜɔɓəɌɖɚɎ ɘɔɚɖɌɜ-

ɐɔɌɗɨəɚɏɚ ɠɔɍɜɚɓɌ ȷȲ (p=0.03). ȽɗɟɣɌɑɎ ɞɜɚɘɍɚɓɌ ɟɤɖɌ ȷȻ əɑ ɎɧɫɎɗɑəɚ. 

ȳɌɖɗɪɣɑəɔɑ. ȽɠɚɜɘɔɜɚɎɌəəɧɕ ɛɜɚɞɚɖɚɗ ȸȼȾ ɛɚɓɎɚɗɫɑɞ Ɏ ɜɌɘɖɌɡ ɚɐəɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ 

ɔɓɟɣɔɞɨ ɚɝɚɍɑəəɚɝɞɔ ɡɔɜɟɜɏɔɣɑɝɖɚɕ ɌəɌɞɚɘɔɔ ȷȻ ɔ ɗɬɏɚɣəɧɡ Ɏɑə. ȰɌɗɨəɑɕɤɑɑ ɔɓɟɣɑəɔɑ ɓɌɎɔ-

ɝɔɘɚɝɞɔ ɔ ɛɜɚɏəɚɝɞɔɣɑɝɖɚɕ ɓəɌɣɔɘɚɝɞɔ ɘɔɚɖɌɜɐɔɌɗɨəɚɏɚ ɠɔɍɜɚɓɌ ɒɑɗɟɐɚɣɖɚɎ Ɏ ɚɢɑəɖɑ ɜɔɝɖɌ 

ɎɚɓɎɜɌɞɌ ɀȻ ɐɚ ɔ ɛɚɝɗɑ Ɍɍɗɫɢɔɔ əɌɜɫɐɟ ɝ ɞɜɌɐɔɢɔɚəəɧɘɔ ɌəɌɞɚɘɔɣɑɝɖɔɘɔ ɛɌɜɌɘɑɞɜɌɘɔ ȷȻ 

ɘɚɒɑɞ ɚɛɜɑɐɑɗɫɞɨ ɛɑɜɝɛɑɖɞɔɎɧ ɍɚɗɑɑ ɤɔɜɚɖɚɏɚ Ɏəɑɐɜɑəɔɫ ȸȼȾ Ɏ Ɍɜɔɞɘɚɗɚɏɔɔ.  

 

ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɠɔɍɜɔɗɗɫɢɔɫ ɛɜɑɐɝɑɜɐɔɕ (ɀȻ), ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɌɫ ɞɚɘɚɏɜɌɠɔɫ, 

ɘɔɚɖɌɜɐɔɌɗɨəɧɕ ɠɔɍɜɚɓ. 
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CARDIAC MRI IN ASSESSMENT OF ANATOMY OF THE LEFT ATRIAL AND PULMONARY 

VEINS IN PATIENTS WITH ATRIAL FIBRILLATION 
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urpose. Studying of opportunities of cardiac MRI in imaging and measurement of the left 

atrium (LA) and pulmonary veins anatomy, as well as the relationship of these parameters 

with the prese nce of myocardial ventricular fibrosis, in patients directed to the surgical 

treatment of atrial fibrillation (AF).  

Materials and methods.  The modified MRI protocol was performed to 93 patients selected for 

carrying out surgical treatment of atrial fibrill ation (AF). The MRI protocol included: the sequences 

short Spin -Echo TSE -T1, retro \ prospective gradient Echo in the cine mode (CINE) in standard pro-

jections, bolus - tracking MR -angiography, and also post -contrast images of the delayed enhancement 

(MDE). Th e created protocol included assessment of dimensional orientation of heart, measurement 

of linear dimensions and volume of left atrial (LA), anatomy of pulmonary veins with three -

dimensional reconstruction, diagnosis of existence and type of myocardial fib rosis of ventricles, and 

also visualization of left atrial appendage.  

Results.  According to MR -angiography the following variants of anatomy of pulmonary veins 

are diagnosed: common trunk (19 patients), additional veins (17 patients), collector mouth of a t least 

one vein (46 patients). According to MDE ð non coronary types of myocardial fibrosis of LV were di-

agnosed for 16 patients, 5 patients have changes corresponding to pools of coronary blood supply. 

Parameters of structural remodeling of LA (diameter of LA, indexed maximum volume LA \ BSA) in 

this group of patients authentically exceeded those groups without presence of myocardial fibrosis of 

LV (p=0.03). Cases of thrombosis of LA appendage are not revealed.  

Conclusion.  The created protocol allows to car ry out three -dimensional reconstruction of LA 

within one research, to estimate quantity, the sizes and anatomy of mouths of pulmonary veins, to 

calculate the volume of LA and to visualize its appendage, and also to diagnose fibrosis changes of 

LV myocardiu m. The received interrelation between extent of remodeling of LA and existence of fibro-

sis of LV can determine perspectives of cardiac MRI in risk assessment and forecasting of efficiency 

of accomplishment of surgical treatment.  

  

Keywords: atrial fibrilla tion (AF), cardiovascular magnetic resonance imaging (MRI), magnetic 

resonance angiography (MRA), myocardial fibrosis.  
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Ɍ ɚɝəɚɎɑ ɝɚɎɜɑɘɑəəɧɡ ɜɟɖɚɎɚɐɝɞɎ 

ȱɎɜɚɛɑɕɝɖɚɏɚ ȺɍɥɑɝɞɎɌ ȶɌɜɐɔɚɗɚ-

ɏɚɎ (ESC), ɖɚəɢɑɛɢɔɫ ɠɔɍɜɔɗɗɫɢɔɔ 

ɛɜɑɐɝɑɜɐɔɕ (ɀȻ) ɛɜɑɐɝɞɌɎɗɫɑɞ ɝɚ-

ɍɚɕ ɛɜɑɐɝɑɜɐəɟɪ ɖɌɜɐɔɚɘɔɚɛɌ-

ɞɔɪ, ɎɧɓɧɎɌɪɥɟɪ əɌɜɟɤɑəɔɑ ɜɔɞɘɌ, ɖɚɞɚ-

ɜɌɫ ɡɌɜɌɖɞɑɜɔɓɟɑɞɝɫ ɖɌɖ: çɗɪɍɚɕ ɖɚɘɛɗɑɖɝ 

ɝɞɜɟɖɞɟɜəɧɡ, Ɍɜɡɔɞɑɖɞɟɜəɧɡ, ɝɚɖɜɌɞɔɞɑɗɨ-

əɧɡ ɔɗɔ ɩɗɑɖɞɜɚɠɔɓɔɚɗɚɏɔɣɑɝɖɔɡ ɔɓɘɑəɑəɔɕ, 

Ɏɗɔɫɪɥɔɡ əɌ ɛɜɑɐɝɑɜɐɔɫ ɝ Ɏɚɓɘɚɒəɚɝɞɨɪ 

ɎɧɓɎɌɞɨ ɖɗɔəɔɣɑɝɖɔ ɓəɌɣɔɘɧɑ ɛɜɚɫɎɗɑəɔɫè 

[1]. ȴɓɎɑɝɞəɚ, ɣɞɚ ɜɑɘɚɐɑɗɔɜɚɎɌəɔɑ ɗɑɎɚɏɚ 

ɛɜɑɐɝɑɜɐɔɫ (ȷȻ) əɌɣɔəɌɑɞɝɫ ɝ əɌɜɟɤɑəɔɫ 

ɔɚəəɧɡ ɖɗɑɞɚɣəɧɡ ɘɑɡɌəɔɓɘɚɎ ɠɚɜɘɔɜɚɎɌ-

əɔɫ ɔɘɛɟɗɨɝɌ ɔ ɓɌɖɌəɣɔɎɌɑɞɝɫ ɝɞɜɟɖɞɟɜəɚ-

ɠɟəɖɢɔɚəɌɗɨəɚɕ ɐɑɏɜɌɐɌɢɔɑɕ ɛɜɑɐɝɑɜɐəɚɏɚ 

ɘɔɚɖɌɜɐɌ ɔ ɌɞɜɔɚɘɑɏɌɗɔɑɕ [2]. Ȯ ɚɝəɚɎɑ ɘɑ-

ɞɚɐɚɎ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ ɀȻ ɗɑɒɔɞ 
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Ɏɚɓɘɚɒəɚɝɞɨ ɔɝɛɚɗɨɓɚɎɌəɔɫ ɜɌɓɗɔɣəɧɡ ɔɝ-

ɞɚɣəɔɖɚɎ ɩəɑɜɏɔɔ (ɜɌɐɔɚɣɌɝɞɚɞəɌɫ, ɘɔɖɜɚ-

ɎɚɗəɚɎɌɫ, ɟɗɨɞɜɌɓɎɟɖɚɎɌɫ, ɗɌɓɑɜəɌɫ), Ɍ ɞɌɖɒɑ 

ɖɜɔɚɌɍɗɫɢɔɫ, ɐɗɫ ɛɚɎɜɑɒɐɑəɔɫ ɝɞɑəɖɔ ɛɜɑɐ-

ɝɑɜɐɔɫ ɔɗɔ ɟɝɞɨɫ ɗɑɏɚɣəɧɡ Ɏɑə Ɏ ɛɚɛɧɞɖɑ 

ɔɓɚɗɔɜɚɎɌɞɨ ɓɚəɧ ɌəɚɘɌɗɨəɚɕ ɩɗɑɖɞɜɔɣɑɝɖɚɕ 

ɌɖɞɔɎəɚɝɞɔ [3, 4]. Ȱɚɝɞɔɒɑəɔɑ əɑɛɜɑɜɧɎəɚ-

ɝɞɔ ɓɚəɧ ɔɓɚɗɫɢɔɔ ɔ ɛɜɚɏəɚɓɔɜɚɎɌəɔɑ ɟɝɛɑɡɌ 

ɚɛɑɜɌɢɔɔ ɫɎɗɫɑɞɝɫ ɝɗɚɒəɚɕ ɓɌɐɌɣɑɕ ɎɎɔɐɟ 

ɎɌɜɔɌɍɑɗɨəɚɕ ɔəɐɔɎɔɐɟɌɗɨəɚɕ ɌəɌɞɚɘɔɔ.  

ȴɓɎɑɝɞəɚ, ɣɞɚ Ɏɑəɧ ɝ ɍɚɗɨɤɔɘ ɐɔɌɘɑɞɜɚɘ 

ɫɎɗɫɪɞɝɫ ɛɚɞɑəɢɔɌɗɨəɚ Ɍɜɔɞɘɚɏɑəəɧɘɔ, Ɍ 

əɌɗɔɣɔɑ ɐɚɛɚɗəɔɞɑɗɨəɧɡ Ɏɑə ɓəɌɣɔɞɑɗɨəɚ 

ɟɝɗɚɒəɫɑɞ ɛɜɚɢɑɐɟɜɟ ɔɓɚɗɫɢɔɔ [5]. ȿɘɑəɨ-

ɤɑəɔɑ ɞɚɗɥɔəɧ ɘɔɚɖɌɜɐɌ ɛɜɑɐɝɑɜɐɔɫ, ɜɌɓ-

ɎɔɎɌɪɥɑɑɝɫ ɛɜɔ ɑɏɚ ɐɔɗɌɞɌɢɔɔ, ɖɚɜɜɑɗɔɜɟɑɞ 

ɝ Ɏɑɜɚɫɞəɚɝɞɨɪ ɎɚɓəɔɖəɚɎɑəɔɫ ɟɝɞɚɕɣɔɎɚɕ 

ɀȻ, ɚɍ ɩɞɚɘ ɝɎɔɐɑɞɑɗɨɝɞɎɟɑɞ ɞɑɚɜɔɫ çɖɜɔɞɔ-

ɣɑɝɖɚɕ ɘɌɝɝɧ ɞɖɌəɔ ɛɜɑɐɝɑɜɐɔɕè [6, 7]. ɋɎ-

ɗɑəɔɑ ɚɍɦɫɝəɫɑɞɝɫ ɞɑɘ, ɣɞɚ ɜɌɝɛɜɚɝɞɜɌəɫɪ-

ɥɌɫɝɫ ɎɚɗəɌ ɐɑɛɚɗɫɜɔɓɌɢɔɔ, ɎɝɞɜɑɣɌɫɝɨ əɌ 

ɏɜɌəɔɢɌɡ ɘɑɒɐɟ əɚɜɘɌɗɨəɚɕ ɔ ɔɝɞɚəɣɑəəɚɕ 

ɝɞɑəɖɌɘɔ ɛɜɑɐɝɑɜɐɔɕ ɝ ɔɓɘɑəɑəəɚɕ ɚɜɔɑə-

ɞɌɢɔɑɕ ɘɧɤɑɣəɧɡ Ɏɚɗɚɖɚə, ɛɚɐɎɑɜɏɌɑɞɝɫ 

ɎɚɗəɚɎɚɘɟ ɜɌɓɜɧɎɟ ɔ ɠɚɜɘɔɜɚɎɌəɔɪ Ɏ əɑɘ 

ɓɚə ɠɔɍɜɚɓɌ [8]. Ȯ ɜɫɐɑ ɜɌɍɚɞ ɍɧɗɚ ɛɜɑɐɗɚ-

ɒɑəɚ ɔɓɟɣɑəɔɑ əɑɖɚɞɚɜɧɡ ɚɝɚɍɑəəɚɝɞɑɕ, ɛɚɓ-

Ɏɚɗɫɪɥɔɡ ɚɢɑəɔɞɨ Ɏɚɓɘɚɒəɚɝɞɨ ɔ ɛɜɑɐɎɌɜɔ-

ɞɑɗɨəɟɪ ɩɠɠɑɖɞɔɎəɚɝɞɨ ɛɜɚɎɑɐɑəɔɫ ɎɘɑɤɌ-

ɞɑɗɨɝɞɎɌ. ȶ əɔɘ ɚɞəɚɝɫɞɝɫ: ɚɍɦɑɘ ȷȻ, ɜɌɓɘɑ-

ɜɧ ɔ ɌəɌɞɚɘɔɫ ɎɛɌɐɑəɔɫ ɟɝɞɨɑɎ ȷȮ, ɘɚɜɠɚ-

ɗɚɏɔɫ ɟɤɖɌ. ȾɜɌɐɔɢɔɚəəɚ ɐɗɫ ɜɑɤɑəɔɫ ɚɍɚ-

ɓəɌɣɑəəɧɡ ɓɌɐɌɣ ɛɜɔɘɑəɫɑɞɝɫ ɘɟɗɨɞɔɝɛɔ-

ɜɌɗɨəɌɫ ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ (ȸȽȶȾ), 

ɖɚɞɚɜɌɫ ɞɌɖɒɑ ɛɚɓɎɚɗɫɑɞ ɗɚɖɌɗɔɓɚɎɌɞɨ, ɚɢɑ-

əɔɞɨ ɛɜɚɞɫɒɑəəɚɝɞɨ ɔ ɡɌɜɌɖɞɑɜɔɓɔɜɚɎɌɞɨ 

ɝɞɜɟɖɞɟɜɟ Ɍɞɑɜɚɝɖɗɑɜɚɞɔɣɑɝɖɚɕ ɍɗɫɤɖɔ ɟ 

ɛɌɢɔɑəɞɚɎ ɝ ȴȭȽ [9].  Ȯ ɞɚ ɒɑ Ɏɜɑɘɫ, ɎɌɒ-

əɧɘ ɖɚəɖɟɜɑəɞəɧɘ ɛɜɑɔɘɟɥɑɝɞɎɚɘ ȸȼȾ ɫɎ-

ɗɫɑɞɝɫ ɚɢɑəɖɌ ɘɔɚɖɌɜɐɔɌɗɨəɚɏɚ ɛɚɎɜɑɒɐɑ-

əɔɫ, Ɍ ɔɘɑəəɚ ɠɔɍɜɚɓɌ ɞɖɌəɔ ɒɑɗɟɐɚɣɖɚɎ ɔ 

ɛɜɑɐɝɑɜɐɔɕ ɛɜɔ ɤɔɜɚɖɚɘ ɝɛɑɖɞɜɑ ɝɚɝɞɚɫəɔɕ 

ɖɚɜɚəɌɜəɚɕ ɔ əɑɖɚɜɚəɌɜəɚɕ ɩɞɔɚɗɚɏɔɔ, ɛɌ-

ɞɚɠɔɓɔɚɗɚɏɔɣɑɝɖɔ ɝɎɫɓɌəəɧɡ ɝ ɜɌɓɎɔɞɔɑɘ 

ɡɜɚəɔɣɑɝɖɚɕ ɝɑɜɐɑɣəɚɕ əɑɐɚɝɞɌɞɚɣəɚɝɞɔ 

(ɁȽȹ) ɔ ɀȻ ɖɚɜɚəɌɜəɚɕ ɔ əɑɖɚɜɚəɌɜəɚɕ 

ɩɞɔɚɗɚɏɔɔ, ɛɜɔ ɖɚɞɚɜɧɡ ɝɞɜɟɖɞɟɜəɚɑ ɜɑɘɚɐɑ-

ɗɔɜɚɎɌəɔɑ ɔ ɠɔɍɜɚɓɔɜɚɎɌəɔɑ ɝɞɑəɚɖ ɛɜɑɐ-

ɝɑɜɐɔɕ ɔ ɒɑɗɟɐɚɣɖɚɎ ɔɘɑɑɞ ɜɑɤɌɪɥɑɑ ɓəɌ-

ɣɑəɔɑ Ɏ ɛɜɚɏəɚɓɔɜɚɎɌəɔɔ ɩɠɠɑɖɞɔɎəɚɝɞɔ 

ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ ɔ ɘɔəɔɘɔɓɌɢɔɔ 

ɜɔɝɖɚɎ ɔəɎɌɓɔɎəɧɡ ɛɜɚɢɑɐɟɜ. ȽɜɌɎəɔɞɑɗɨəɚ 

əɚɎɚɕ ɫɎɗɫɑɞɝɫ ɖɚəɢɑɛɢɔɫ ɛɜɔɘɑəɑəɔɫ ȸȼȾ 

əɑ ɞɚɗɨɖɚ ɐɚ Ɍɍɗɫɢɔɔ, əɚ ɔ Ɏ ɖɌɣɑɝɞɎɑ ɔəɞɜɌ-

ɚɛɑɜɌɢɔɚəəɚɏɚ ɘɚəɔɞɚɜɔəɏɌ, ɛɚɐɜɌɓɟɘɑɎɌ-

ɪɥɑɏɚ ɝɚɓɐɌəɔɑ ɚɛɑɜɌɢɔɚəəɧɡ ɏɔɍɜɔɐəɚɏɚ 

ɠɚɜɘɌɞɌ, Ɍ ɞɌɖɒɑ ɛɚɝɗɑ Ɍɍɗɫɢɔɔ ɝ ɢɑɗɨɪ 

ɚɢɑəɖɔ ɛɚɗəɚɞɧ ɔɓɚɗɫɢɔɔ [10, 11]. Ȯ ɞɚ ɒɑ 

Ɏɜɑɘɫ, ɜɌɝɛɜɚɝɞɜɌəɑəəɚɝɞɨ ȸȼȾ ɛɚ ɝɜɌɎəɑ-

əɔɪ ɝ ȸȽȶȾ Ɏ ɛɜɌɖɞɔɖɑ ɡɔɜɟɜɏɔɔ ɀȻ ɚɝɞɌ-

ɑɞɝɫ əɑɎɧɝɚɖɚɕ ɎɎɔɐɟ: ɝɜɌɎəɔɞɑɗɨəɚ Ɏɧɝɚ-

ɖɔɡ ɞɑɡəɔɣɑɝɖɔɡ ɞɜɑɍɚɎɌəɔɕ ɖ ȸȼ ɞɚɘɚɏɜɌ-

ɠɌɘ, əɑɚɍɡɚɐɔɘɚɝɞɨ ɐɚɛɚɗəɔɞɑɗɨəɚɏɚ ɛɜɚ-

ɏɜɌɘɘəɚɏɚ ɚɍɑɝɛɑɣɑəɔɫ ɔ ɞɜɟɐɚɑɘɖɚɏɚ ɛɚɝɞ-

ɛɜɚɢɑɝɝɔəɏɚɎɚɏɚ ɌəɌɗɔɓɌ, ɞɜɑɍɟɪɥɑɏɚ Ɏɧɝɚ-

ɖɚɕ ɖɎɌɗɔɠɔɖɌɢɔɔ (ɚɝɚɍɑəəɚ ɐɗɫ ɚɢɑəɖɔ 

ɞɖɌəɑɎɧɡ ɡɌɜɌɖɞɑɜɔɝɞɔɖ ɛɜɑɐɝɑɜɐɔɕ) [12, 

13].  

Ȯ ɝɎɫɓɔ ɝ ɩɞɔɘ, ɢɑɗɨɪ əɌɤɑɏɚ ɔɝɝɗɑɐɚ-

ɎɌəɔɫ ɫɎɔɗɚɝɨ ɔɓɟɣɑəɔɑ Ɏɚɓɘɚɒəɚɝɞɑɕ ȸȼȾ Ɏ 

ɜɑɤɑəɔɔ ɓɌɐɌɣ ɎɔɓɟɌɗɔɓɌɢɔɔ ɔ ɘɚɜɠɚɘɑɞ-

ɜɔɔ ȷȻ, ɟɝɞɨɑɎ ɗɑɏɚɣəɧɡ Ɏɑə, Ɍ ɞɌɖɒɑ ɎɓɌɔ-

ɘɚɝɎɫɓɔ ɩɞɔɡ ɛɌɜɌɘɑɞɜɚɎ ɝ əɌɗɔɣɔɑɘ ɘɔɚ-

ɖɌɜɐɔɌɗɨəɚɏɚ ɠɔɍɜɚɓɌ ɒɑɗɟɐɚɣɖɚɎ ɟ ɛɌɢɔɑə-

ɞɚɎ, əɌɛɜɌɎɗɑəəɧɡ əɌ ɡɔɜɟɜɏɔɣɑɝɖɚɑ ɗɑɣɑəɔɑ 

ɠɔɍɜɔɗɗɫɢɔɔ ɛɜɑɐɝɑɜɐɔɕ (ɀȻ).  

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ.  

ȽɠɚɜɘɔɜɚɎɌəɌ ɏɜɟɛɛɌ ɔɓ 93 ɛɌɢɔɑəɞɚɎ 

ɚɞɐɑɗɑəɔɫ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ ɝɗɚɒəɧɡ 

əɌɜɟɤɑəɔɕ ɜɔɞɘɌ ɔ ɩɗɑɖɞɜɚɖɌɜɐɔɚɝɞɔɘɟɗɫ-

ɢɔɔ (ȺɁȷȽȹȼ) ȯȬȿȳ ȼȶȭ ȸȳ ȼȾ, ɔɘɑɪɥɔɡ 

ɛɌɜɚɖɝɔɓɘɌɗɨəɧɑ ɔ ɛɑɜɝɔɝɞɔɜɟɪɥɔɑ ɠɚɜɘɧ 

ɀȻ, ɝ əɑɐɚɝɞɌɞɚɣəɧɘ ɚɞɎɑɞɚɘ əɌ ɛɜɚɎɚɐɔ-

ɘɟɪ ɖɚəɝɑɜɎɌɞɔɎəɟɪ ɌəɞɔɌɜɔɞɘɔɣɑɝɖɟɪ ɞɑ-

ɜɌɛɔɪ, ɔ əɌɛɜɌɎɗɑəəɧɡ ɐɗɫ ɜɑɤɑəɔɫ Ɏɚɛɜɚ-

ɝɌ ɚ Ɏɚɓɘɚɒəɚɝɞɔ ɔ ɢɑɗɑɝɚɚɍɜɌɓəɚɝɞɔ ɛɜɚɎɑ-

ɐɑəɔɫ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ (ɜɌɐɔɚɣɌɝɞɚɞ-

əɚɕ (ȼɃȬ) ɔɗɔ ɖɜɔɚɍɗɫɢɔɫ ɗɑɏɚɣəɧɡ Ɏɑə 

(ȶȼȴȺ), ɞɌɍɗ. ʈ1). 

ȶɜɔɞɑɜɔɑɘ Ɏɖɗɪɣɑəɔɫ ɛɌɢɔɑəɞɚɎ Ɏ ɔɝ-

ɝɗɑɐɟɑɘɟɪ ɏɜɟɛɛɟ ɫɎɔɗɚɝɨ ɚɞɝɟɞɝɞɎɔɑ ɝɞɑəɚ-

ɚɖɖɗɪɓɔɜɟɪɥɑɏɚɝɫ ɛɚɜɌɒɑəɔɫ ɛɜɚɖɝɔɘɌɗɨ-

əɚɏɚ ɖɚɜɚəɌɜəɚɏɚ ɜɟɝɗɌ ɛɚ ɐɌəəɧɘ ɖɚɜɚəɌ-

ɜɚɏɜɌɠɔɔ (ȶȬȯ). Ȯɝɑɘ ɛɌɢɔɑəɞɌɘ ɛɜɚɎɚɐɔɗɝɫ 

ɖɚɘɛɗɑɖɝ ɝɞɌəɐɌɜɞəɧɡ ɗɌɍɚɜɌɞɚɜəɧɡ ɚɍɝɗɑ-

ɐɚɎɌəɔɕ, ɩɗɑɖɞɜɚɖɌɜɐɔɚɏɜɌɠɔɫ (ɉȶȯ) Ɏ 12 

ɝɞɌəɐɌɜɞəɧɡ ɚɞɎɑɐɑəɔɫɡ, ɡɚɗɞɑɜɚɎɝɖɚɑ ɘɚ-

əɔɞɚɜɔɜɚɎɌəɔɑ ɉȶȯ (Ɂȸ ɉȶȯ) 24 ɣɌɝɌ, Ɍ 

ɞɌɖɒɑ ɞɜɌəɝɞɚɜɌɖɌɗɨəɌɫ ɔ ɣɜɑɝɛɔɥɑɎɚɐəɌɫ 

ɩɡɚɖɌɜɐɔɚɏɜɌɠɔɫ (ɃȻɉɡɚȶȯ). Ȼɚɘɔɘɚ ɩɞɚɏɚ, 

Ɏ ɟɝɗɚɎɔɫɡ ɝɔəɟɝɚɎɚɏɚ ɜɔɞɘɌ, Ɍ ɞɌɖɒɑ əɚɜɘɚ 

ɔ ɍɜɌɐɔɝɔɝɞɚɗɔɣɑɝɖɔɡ ɠɚɜɘ ɀȻ, ɍɧɗɌ ɛɜɚ-

ɎɑɐɑəɌ ȸȼȾ ɝɑɜɐɢɌ (ȸȼ-ɞɚɘɚɏɜɌɠ Excelart 

Vantage Atlas -X Toshiba 1.5 Ⱦ ɝ ɔɝɛɚɗɨɓɚɎɌ-

əɔɑɘ ɜɌɐɔɚɣɌɝɞɚɞəɚɕ ɖɌɞɟɤɖɔ ɐɗɫ ɏɜɟɐəɚɕ 

ɖɗɑɞɖɔ). Ȼɜɚɞɚɖɚɗ ɎɖɗɪɣɌɗ ɛɜɔɘɑəɑəɔɑ ɛɚ-

ɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɑɕ ɖɚɜɚɞɖɚɏɚ ɝɛɔə-ɉɡɚ TSE-

T1 ɐɗɫ ɚɛɜɑɐɑɗɑəɔɫ ɛɜɚɝɞɜɌəɝɞɎɑəəɚɕ ɚɜɔ-

ɑəɞɌɢɔɔ ɝɑɜɐɢɌ, ɜɑɞɜɚ ɔɗɔ ɛɜɚɝɛɑɖɞɔɎəɚɏɚ 

ɏɜɌɐɔɑəɞəɚɏɚ ɉɡɚ Ɏ ɖɔəɚ-ɜɑɒɔɘɑ (CINE) ɐɗɫ 

ɞɚɣəɚɕ ɚɢɑəɖɔ ɚɍɦɑɘɚɎ ɔ ɠɜɌɖɢɔɕ ɎɧɍɜɚɝɌ 

ɖɌɘɑɜ ɝɑɜɐɢɌ Ɏ ɝɞɌəɐɌɜɞəɧɡ ɛɜɚɑɖɢɔɫɡ Ɏɑɜ-

ɞɔɖɌɗɨəɚɕ ɔ ɏɚɜɔɓɚəɞɌɗɨəɧɡ ɚɝɑɕ ɗɑɎɚɏɚ ɒɑ-

ɗɟɐɚɣɖɌ, ɝɑɜɔɔ ɝɜɑɓɚɎ ɛɚ ɖɚɜɚɞɖɚɕ ɚɝɔ ɝɑɜɐ-

ɢɌ ɚɞ ɟɜɚɎəɫ ɌɞɜɔɚɎɑəɞɜɔɖɟɗɫɜəɧɡ ɖɗɌɛɌəɚɎ 

ɐɚ Ɏɑɜɡɟɤɖɔ ɝɑɜɐɢɌ ɝ ɛɚɝɗɑɐɟɪɥɑɕ ɚɍɜɌɍɚɞ-

ɖɚɕ ɛɜɚɏɜɌɘɘɌɘɔ ɛɚɝɞɛɜɚɢɑɝɝɔəɏɚɎɚɕ ɚɍɜɌ-

ɍɚɞɖɔ ɔ ɌəɌɗɔɓɌ Segment CMR Medviso.  Ⱥɍɦ- 
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ɑɘ ɗɑɎɚɏɚ ɛɜɑɐɝɑɜɐɔɫ ɜɌɝɝɣɔɞɧɎɌɗɝɫ ɝ ɛɚ-

ɘɚɥɨɪ ɍɔɛɗɌəɚɎɚɏɚ ɘɑɞɚɐɌ ɛɗɚɥɌɐɨ-ɐɗɔəɌ 

ɛɚ ɠɚɜɘɟɗɑ 8/3ȏĮ((A4cĮA2c)/L) , ɏɐɑ A4c ɔ 

A2c- ɛɗɚɥɌɐɨ ɗɑɎɚɏɚ ɛɜɑɐɝɑɜɐɔɫ ɝɚɚɞɎɑɞ-

ɝɞɎɑəəɚ Ɏ 4-ɡ ɔ 2-ɡ ɖɌɘɑɜəɧɡ ɛɜɚɑɖɢɔɫɡ, Ɍ L 

ð ɘɔəɔɘɌɗɨəɌɫ ɐɗɔəɌ ȷȻ Ɏɐɚɗɨ ɐɗɔəəɚɕ ɚɝɔ 

Ɏ ɐɌəəɧɡ ɛɚɓɔɢɔɫɡ [14]. Ⱥɍɦɑɘ ɗɑɎɚɏɚ ɛɜɑɐ-

ɝɑɜɐɔɫ ɔəɐɑɖɝɔɜɚɎɌɗɝɫ ɖ ɛɗɚɥɌɐɔ ɛɚɎɑɜɡəɚ-

ɝɞɔ ɞɑɗɌ (ȻȻȾ), ɜɌɝɝɣɔɞɌəəɚɕ ɝ ɔɝɛɚɗɨɓɚɎɌ-

əɔɑ ɝɞɌəɐɌɜɞəɚɕ ɠɚɜɘɟɗɧ Mosteller (ɜɔɝ. 1).  

Ȱɗɫ ɔɓɟɣɑəɔɫ ɌəɌɞɚɘɔɔ ɔ ɛɚɗɟɣɑəɔɫ 

ɞɜɑɡɘɑɜəɚɕ ɜɑɖɚəɝɞɜɟɖɢɔɔ ȷȻ ɔ ɗɑɏɚɣəɧɡ 

Ɏɑə Ɏɝɑɘ ɛɌɢɔɑəɞɌɘ ɛɜɚɎɚɐɔɗɌɝɨ ɘɌɏəɔɞəɚ-

ɜɑɓɚəɌəɝəɌɫ ɌəɏɔɚɏɜɌɠɔɫ (3D fast spoiled 

gradient -echo imaging sequence TE 1.9 TR 5.6 

flip angle 20 ɘɌɞɜɔɢɌ 256*200, ɞɚɗɥɔəɌ ɝɜɑɓɌ 

1 ɘɘ) ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɐɎɟɡɖɚɗɍɚɎɚɏɚ 

ɤɛɜɔɢɌ-ɔəɒɑɖɞɚɜɌ MEDRAD S pectris Solaris 

EP (ɛɌɜɌɘɌɏəɔɞəɧɕ ɖɚəɞɜɌɝɞəɧɕ ɛɜɑɛɌɜɌɞ 

GadovistÈ ɖɚəɢɑəɞɜɌɢɔɑɕ 1 ɘɘɚɗɨ/ ɘɗ, 

BAYER PHARMA AG ( ȯɑɜɘɌəɔɫ) Ɏ ɐɚɓɑ 0.2 

ɘɗ\ ɖɏ) ɔ ɛɜɚɏɜɌɘɘ ɚɞɝɗɑɒɔɎɌəɔɫ ɍɚɗɪɝɌ 

òVisual-Prepó. ȽɖɌəɔɜɚɎɌəɔɑ ɚɝɟɥɑɝɞɎɗɫɗɚɝɨ 

Ɏ ɖɚɜɚəɌɗɨəɚɕ ɛɗɚɝɖɚɝɞɔ əɌ ɓɌɐɑɜɒɖɑ ɐɧɡɌ-

əɔɫ (ɝɜɑɐəɑɑ Ɏɜɑɘɫ 15-17 ɝɑɖɟəɐ) ɝ ɛɚɗɟɣɑ-

əɔɑɘ   ɛɜɚɑɖɢɔɔ  ɘɌɖɝɔɘɌɗɨəɚɕ  ɔəɞɑəɝɔɎəɚ 

ȾɌɍɗɔɢɌ ʈ1.  ȴɝɡɚɐəɧɑ ɡɌɜɌɖɞɑɜɔɝɞɔɖɔ ɝɠɚɜɘɔɜɚɎɌəəɚɕ ɏɜɟɛɛɧ ɛɌɢɔɑəɞɚɎ.  

ʆʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʧʘʮʠʝʥʪʦʚ 93 

ɺʦʟʨʘʩʪ, ʣʝʪ 54.6Ñ8.3 

ʌʨʘʢʮʠʷ ʚʳʙʨʦʩʘ ʣʝʚʦʛʦ ʞʝʣʫʜʦʯʢʘ (ʌɺ ʃɾ), %, ʧʦ ʜʘʥʥʳʤ ʄʈʊ 57.8Ñ11.6 

ʇʝʨʩʠʩʪʠʨʫʶʱʘʷ ʬʦʨʤʘ ʬʠʙʨʠʣʣʷʮʠʠ ʧʨʝʜʩʝʨʜʠʡ (ʌʇ), % 17 (18.3) 

ʄʫʞʯʠʥʳ 67 (72) 

ɸʨʪʝʨʠʘʣʴʥʘʷ ʛʠʧʝʨʪʝʥʟʠʷ (ɻɹ) 71 (76.3) 

ʉʘʭʘʨʥʳʡ ʜʠʘʙʝʪ II  ʪʠʧʘ 23 (24.7) 

ɸʥʘʤʥʝʟ ʪʨʘʥʟʠʪʦʨʥʦʡ ʠʰʝʤʠʯʝʩʢʦʡ ʘʪʘʢʠ (ʊʀɸ) ʠʣʠ ʠʥʩʫʣʴʪʘ 8 (8.6) 

ȰɌəəɧɑ ɛɜɔɎɑɐɑəɧ Ɏ Ɏɔɐɑ ɝɜɑɐəɑɕ ȸÑSD % (ɏɐɑ ȸ ð ɝɜɑɐəɑɑ Ɏɧɍɚɜɖɔ;  

S ðɝɞɌəɐɌɜɞəɚɑ ɚɞɖɗɚəɑəɔɑ).    
 

 

ȼɔɝ. 1 Ɍ (Fig. 1 Ɍ) 

 

ȼɔɝ. 1 ɍ (Fig. 1 b) 

ȼɔɝ. 1.   ȸȼȾ.  

ȾɜɌɝɝɔɜɚɎɖɌ ɗɑɎɚɏɚ ɛɜɑɐɝɑɜɐɔɫ ɐɗɫ ɜɌɝɣɑɞɌ ɚɍɦɑɘɌ ȷȻ ɘɑɞɚɐɚɘ ɛɗɚɥɌɐɨ-ɐɗɔəɌ: a ð Ɏ 2 -ɡ ɖɌɘɑɜəɚɕ 

ɛɜɚɑɖɢɔɔ, ɍ ð 4-ɡ ɖɌɘɑɜəɚɕ ɛɜɚɑɖɢɔɔ. ȿɤɖɚ ȷȻ ɔ ɗɑɏɚɣəɧɑ Ɏɑəɧ əɑ Ɏɖɗɪɣɑəɧ Ɏ ɜɌɝɣɑɞ. 

Fig. 1.   MRI.  

Tracing of left atrium (LA) for volume calculation by a biplane method: a ð 2 chamber and b ð 4-chamber 

view. The LA appendage and pulmonary veins are excluded.  
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ɝɞɔ ɝɔɏəɌɗɌ (MIP) ɔ ɘɟɗɨɞɔɛɗɌəɌɜəɧɡ ɜɑɖɚə-

ɝɞɜɟɖɢɔɕ. ȿɝɞɨɫ ȷȮ ɔɓɘɑɜɫɗɔɝɨ Ɏ ɐɎɟɡ ɎɓɌ-

ɔɘəɚ ɛɑɜɛɑəɐɔɖɟɗɫɜəɧɡ ɛɗɚɝɖɚɝɞɫɡ ɝ ɛɚɗɟ-

ɣɑəɔɑɘ ɜɌɓɘɑɜɚɎ ɛɚ ɐɗɔəəɚɕ (Ɍ) ɔ ɖɚɜɚɞɖɚɕ 

(ɍ) ɚɝɫɘ ɚɞəɚɝɔɞɑɗɨəɚ ɛɚɛɑɜɑɣəɚɏɚ ɝɑɣɑəɔɫ 

ɟɝɞɨɫ. 32 ɛɌɢɔɑəɞɌɘ (34%) ɐɗɫ ɝɜɌɎəɑəɔɫ 

ɐɌəəɧɡ ɌəɌɞɚɘɔɔ ɔ ɜɌɓɘɑɜɚɎ ɗɑɏɚɣəɧɡ Ɏɑə 

ɞɌɖɒɑ ɛɜɚɎɑɐɑəɌ ɘɟɗɨɞɔɝɛɔɜɌɗɨəɌɫ ɖɚɘɛɨɪ-

ɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ (ȸȽȶȾ) ȷȻ ɔ ɗɑɏɚɣəɧɡ 

Ɏɑə. ȰɔɠɠɑɜɑəɢɔɌɗɨəɌɫ ɐɔɌɏəɚɝɞɔɖɌ ɖɚɜɚ 

əɌɜəɧɡ ɔ əɑɖɚɜɚəɌɜəɧɡ ɞɔɛɚɎ ɠɔɍɜɚɓɌ ȷȲ 

ɚɝɟɥɑɝɞɎɗɫɗɌɝɨ əɌ T1-ɎɓɎɑɤɑəəɧɡ ɛɚɝɞɖɚə-

ɞɜɌɝɞəɧɡ ɔɓɚɍɜɌɒɑəɔɫɡ ɝ ɔəɎɑɜɝɔɑɕ ɎɚɝɝɞɌ-

əɚɎɗɑəɔɫ (Delayed Enchancement) (2D-MDE 

TE 3.6 TR 9.1 flip angle 17 ɘɌɞɜɔɢɌ 256*126, 

ɞɚɗɥɔəɌ ɝɜɑɓɌ 8 ɘɘ) Ɏ 4-ɡ, 2-ɡ ɖɌɘɑɜəɧɡ 

ɛɜɚɑɖɢɔɫɡ, ɘɔəɔɘɟɘ 4 ɝɜɑɓɌ ɛɚ ɖɚɜɚɞɖɚɕ 

ɚɝɔ). ȺɢɑəɖɌ ɜɌɓɘɑɜɚɎ ɔ ɠɚɜɘɧ, Ɍ ɞɌɖɒɑ ɔɝ-

ɖɗɪɣɑəɔɑ ɞɜɚɘɍɚɓɌ ɟɤɖɌ ɗɑɎɚɏɚ ɛɜɑɐɝɑɜɐɔɫ 

ɛɜɚɎɚɐɔɗɌɝɨ ɝ ɛɚɘɚɥɨɪ ɘɚɐɔɠɔɢɔɜɚɎɌəəɚɕ 

ɛɜɚɏɜɌɘɘɧ Ɏ ɌɖɝɔɌɗɨəɚɕ ɛɗɚɝɖɚɝɞɔ əɌ 

ɟɜɚɎəɑ ȷȻ 3D-MDE (TE 2.2 TR 5.2 flip angle 

17 ɘɌɞɜɔɢɌ 256*144, ɞɚɗɥɔəɌ ɝɜɑɓɌ 2.5 ɘɘ) 

Ɏ ɝɜɑɐəɑɘ 35-40 ɝɜɑɓɚɎ, ɔɝɛɚɗɨɓɚɎɌɗɌɝɨ ɚɐ-

əɚɎɜɑɘɑəəɌɫ ɝɔəɡɜɚəɔɓɌɢɔɫ ɛɚ ɉȶȯ ɔ ɐɧɡɌ-

əɔɪ (ɜɔɝ. 2). 

ȽɞɌɞɔɝɞɔɣɑɝɖɟɪ ɚɍɜɌɍɚɞɖɟ ɜɑɓɟɗɨɞɌɞɚɎ 

ɛɜɚɎɚɐɔɗɔ ɝ ɛɚɘɚɥɨɪ ɝɞɌəɐɌɜɞəɚɏɚ ɛɌɖɑɞɌ 

ɛɜɚɏɜɌɘɘ Statistica for Windows, ɚəɌ ɎɖɗɪɣɌ-

ɗɌ Ɏɧɣɔɝɗɑəɔɑ ɝɜɑɐəɔɡ ɓəɌɣɑəɔɕ, ɝɞɌəɐɌɜɞ-

əɧɡ ɚɞɖɗɚəɑəɔɕ, Ɍ ɞɌɖɒɑ ɘɑɐɔɌəɧ, 25-ɏɚ ɔ 

75 -ɏɚ ɛɜɚɢɑəɞɔɗɑɕ, ɞɌɖ ɖɌɖ Ɍɍɝɚɗɪɞəɧɑ ɛɌ-

ɜɌɘɑɞɜɧ ɚɍɦɑɘɌ ɔ ɐɔɌɘɑɞɜɌ ȷȻ əɑ ɚɞɎɑɣɌɗɔ 

ɖɜɔɞɑɜɔɫɘ əɚɜɘɌɗɨəɚɝɞɔ ɜɌɝɛɜɑɐɑɗɑəɔɫ. 

ȽɜɌɎəɑəɔɑ ɏɜɟɛɛ ɚɝɟɥɑɝɞɎɗɫɗɚɝɨ ɝ ɛɚɘɚɥɨɪ 

U-ɖɜɔɞɑɜɔɫ ȸɌəəɌ-ȿɔɞəɔ. ȽɞɌɞɔɝɞɔɣɑɝɖɔ 

ɓəɌɣɔɘɧɘɔ ɝɣɔɞɌɗɔɝɨ ɜɌɓɗɔɣɔɫ ɛɜɔ p <0,05.  

ȼɑɓɟɗɨɞɌɞɧ. 

Ȼɚ ɐɌəəɧɘ ɍɚɗɪɝəɚɕ ȸȼ-ɌəɏɔɚɏɜɌɠɔɔ 

ɐɔɌɏəɚɝɞɔɜɚɎɌəɧ ɝɗɑɐɟɪɥɔɑ Ɏɔɐɧ ɎɌɜɔɌəɞ-

əɚɕ ɌəɌɞɚɘɔɔ ɟɝɞɨɑɎ ɗɑɏɚɣəɧɡ Ɏɑə: ɟ 12 ɛɌ-

ɢɔɑəɞɚɎ (12,9%) ɚɍɥɔɕ ɝɞɎɚɗ (Ɏɑɝɞɔɍɪɗɨ) ɗɑ-

Ɏɧɡ Ɏɑə ɜɌɓɘɑɜɌɘɔ, Ɍ ð 31.3Ñ4.8 ɘɘ, ɍ ð 

17.4Ñ3.5 ɘɘ (ɝɜɑɐəɑɑÑ ɝɞɌəɐɌɜɞəɚɑ ɚɞɖɗɚəɑ-

əɔɑ). ȿ 14 (15%) ð ɐɚɛɚɗəɔɞɑɗɨəɧɑ Ɏɑəɧ, 

ɎɛɌɐɌɪɥɔɑ Ɏ ȷȻ əɑɓɌɎɔɝɔɘɧɘ ɟɝɞɨɑɘ, Ɏɍɗɔ-

ɓɔ ɚɝəɚɎəɧɡ ɝɞɎɚɗɚɎ, Ɍ ð 8.3Ñ2.1 ɘɘ, ɍ ð 

6.5Ñ1.8 ɘɘ (ɜɔɝ. 3). ȿ 67 (72%) ɛɌɢɔɑəɞɚɎ ɞɔ-

ɛɔɣəɚɑ ɎɛɌɐɑəɔɑ ð 4 ȷȮ (ɛɚ ɐɎɑ ɝ ɖɌɒɐɚɕ 

ɝɞɚɜɚəɧ) ɚɞɐɑɗɨəɧɘɔ ɟɝɞɨɫɘɔ ɘɌɏɔɝɞɜɌɗɨəɚ-

ɏɚ ɞɔɛɌ, ɛɜɔɣɑɘ ɟ 8 (11,9%) ɚɐɔə ɔɓ ɜɌɓɘɑɜɚɎ 

ɟɝɞɨɫ ɖɌɖ ɘɔəɔɘɟɘ ɚɐəɚɕ ɔɓ ȷȮ ɛɜɑɎɧɤɌɗ 

27 ɘɘ, ɣɞɚ ɫɎɗɫɑɞɝɫ ɚɛɜɑɐɑɗɫɪɥɔɘ Ɏ Ɏɧɍɚɜɑ 

ɘɑɞɚɐɌ ɔ ɞɑɡəɔɖɔ Ɏɧɛɚɗəɑəɔɫ ɔɓɚɗɫɢɔɔ. 

Ȯɘɑɝɞɑ ɝ ɞɑɘ, əɑ ɞɚɗɨɖɚ ɖɚɗɔɣɑɝɞɎɚ, əɚ 

ɔ ɞɔɛ ɎɛɌɐɑəɔɫ ɔ ɜɌɝɝɞɚɫəɔɑ ɐɚ ɛɑɜɎɚɏɚ ɐɑ-

ɗɑəɔɫ ɔɏɜɌɪɞ ɎɌɒəɟɪ ɜɚɗɨ Ɏ ɩɠɠɑɖɞɔɎəɚɕ 

ɔɓɚɗɫɢɔɔ ɟɝɞɨɫ ȷȮ. Ƚɜɑɐɔ ɚɍɝɗɑɐɚɎɌəəɧɡ ɟ 

36 (38,7%) ɛɌɢɔɑəɞɚɎ ɐɔɌɏəɚɝɞɔɜɚɎɌə ɖɚɗ-

ɗɑɖɞɚɜəɧɕ ɞɔɛ ɎɛɌɐɑəɔɫ ɖɌɖ ɘɔəɔɘɟɘ ɚɐəɚɕ 

ɔɓ ȷȮ, ɖɚɏɐɌ ɚɍɥɑɑ ɟɝɞɨɑ Ɏ ȷȻ ɚɍɜɌɓɚɎɌəɚ 

ɎɛɌɐɑəɔɑɘ əɑɝɖɚɗɨɖɔɡ Ɏɑə ɍɑɓ ɠɚɜɘɔɜɚɎɌ-

əɔɫ ɘɌɏɔɝɞɜɌɗɨəɚɏɚ ɝɞɎɚɗɌ. ȽɜɌɎəɔɞɑɗɨəɌɫ 

ɡɌɜɌɖɞɑɜɔɝɞɔɖɌ ɜɌɓɘɑɜɚɎ ɟɝɞɨɑɎ ȷȮ ɛɚ ɐɌə-

əɧɘɔ ȸȼȾ ɔ ȸȽȶȾ ɐɗɫ 32 ɚɍɝɗɑɐɚɎɌəəɧɡ 

ɛɌɢɔɑəɞɚɎ ɛɜɔɎɑɐɑəɌ Ɏ ɞɌɍɗɔɢɑ ʈ2. Ȼɚɝɗɑ 

ɛɜɚɎɑɐɑəɔɫ ɖɚɘɛɗɑɖɝəɚɏɚ ɚɍɝɗɑɐɚɎɌəɔɫ, 

ɎɖɗɪɣɌɪɥɑɏɚ   ȸȼȾ,  ɡɔɜɟɜɏɔɣɑɝɖɚɑ  ɗɑɣɑəɔɑ  

 

ȼɔɝ. 2 Ɍ (Fig. 2 Ɍ) 

 

ȼɔɝ. 2 ɍ (Fig. 2 b) 

 

ȼɔɝ. 2 Ɏ (Fig. 2 ɝ) 

ȼɔɝ. 2.    ȸȼ-ɌəɏɔɚɏɜɌɠɔɫ. 

a ð 3D -ɘɚɐɑɗɨ ɝɑɜɐɢɌ ɔ ɝɚɝɟɐɚɎ ɝ ɎɔɓɟɌɗɔɓɌɢɔɑɕ ɗɑɎɚɏɚ ɛɜɑɐɝɑɜɐɔɫ (ȷȻ) ɔ ɗɑɏɚɣəɧɡ Ɏɑə (Ɏɔɐ ɝɓɌɐɔ); ɍ ð 

ɛɜɚɑɖɢɔɫ ɘɌɖɝɔɘɌɗɨəɚɕ ɔəɞɑəɝɔɎəɚɝɞɔ ɝɔɏəɌɗɌ; Ɏ ð ɚɞɝɜɚɣɑəəɚɑ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑ, ɌɖɝɔɌɗɨəɧɕ ɝɜɑɓ 

əɌ ɟɜɚɎəɑ ɟɤɖɌ ɗɑɎɚɏɚ ɛɜɑɐɝɑɜɐɔɫ (ȷȻ). 

Fig. 2.    Magnetic resonance angiography.  

a ð 3-dimensional model of heart and vessels for LA and pulmonary veins visualization (back view); b ð max-

imum projection of signal intensity (MIP); c ð delayed enhancement,  axial view at left atrial appendage level.  
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ȼɔɝ. 3 Ɍ (Fig. 3 Ɍ) 

 

ȼɔɝ.3 ɍ (Fig. 3 b) 

ȼɔɝ. 3.    ȸȼȬ. 

ȾɜɑɡɘɑɜəɌɫ ɜɑɖɚəɝɞɜɟɖɢɔɫ ɎɌɜɔɌəɞɚɎ ɌəɌɞɚɘɔɔ ɟɝɞɨɑɎ ɗɑɏɚɣəɧɡ Ɏɑə: a ð ɎɛɌɐɑəɔɑ ɗɑɎɧɡ Ɏɑə ɑɐɔəɧɘ 

ɝɞɎɚɗɚɘ (Ɏɑɝɞɔɍɪɗɨ), ɍ ð ɎɛɌɐɑəɔɑ ɐɚɍɌɎɚɣəɧɡ ȷȮ ɚɞɐɑɗɨəɧɘɔ ɟɝɞɨɫɘɔ Ɏ ȷȻ Ɏɚɓɗɑ ɛɜɌɎɚɕ Ɏɑɜɡəɑɕ ɗɑ-

ɏɚɣəɚɕ Ɏɑəɧ ȻȮȷȮ (ɚɞɘɑɣɑəɧ ɝɞɜɑɗɖɌɘɔ).  

Fig. 3.    MPA. 

Three -dimensional reconstruction of anatomy variants of pulmonary veins: a ð left common pulmonary vein 

(LCPV); b ð confluence of an additional right middle pulmonary veins (marked with an  arrow).  

ȾɌɍɗɔɢɌ ʈ2.      ȼɌɓɘɑɜɧ ɟɝɞɨɑɎ ɗɑɏɚɣəɧɡ Ɏɑə ɛɚ ɐɗɔəəɚɕ (Ɍ) ɔ ɖɚɜɚɞɖɚɕ (b) ɚɝɫɘ 

ɚɞəɚɝɔɞɑɗɨəɚ ɛɚɛɑɜɑɣəɚɏɚ ɝɑɣɑəɔɫ ɟɝɞɨɫ ɛɚ ɐɌəəɧɘ ȸȼȾ ɔ ȶȾ. 

N=32 ʄʈʊ ʄʉʂʊ p 

ʘ ʙ ʘ ʙ  

ʃʝʚʘʷ ʚʝʨʭʥʷʷ ʣʝʛʦʯʥʘʷ ʚʝʥʘ ʃɺʃɺ 19.4Ñ2.6 14.2Ñ3.1 20.2Ñ3.2 14.5Ñ2.7 0.035 

ʃʝʚʘʷ ʥʠʞʥʷʷ ʣʝʛʦʯʥʘʷ ʚʝʥʘ ʃɺʃɺ 18.7Ñ3.4 11.8Ñ2.8 19.2Ñ2.2 11.5Ñ2.3 0.12 

ʇʨʘʚʘʷ ʚʝʨʭʥʷʷ ʣʝʛʦʯʥʘʷ ʚʝʥʘ ʇɺʃɺ 19.8Ñ4.1 15.3Ñ2.5 20.6Ñ3.5 15.4Ñ2.6 0.012 

ʇʨʘʚʘʷ ʥʠʞʥʷʷ ʣʝʛʦʯʥʘʷ ʚʝʥʘ ʇʅʃɺ 17.6Ñ3.9 14.4Ñ3.2 17.2Ñ3.5 14.7Ñ3.1 0.04 

ʆʙʱʠʡ ʩʪʚʦʣ ʣʝʚʳʭ ʚʝʥ (n=6) 30.7Ñ5.4  15.6Ñ3.8 31.5Ñ5.8 16.1Ñ2.7 0.14 

ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʧʨʘʚʳʝ ʣʝʛʦʯʥʳʝ ʚʝʥʳ 8.3Ñ2.1  6.5Ñ1.8 8.1Ñ1.8  6.2Ñ1.9 0.05 

ȰɌəəɧɑ ɛɜɔɎɑɐɑəɧ Ɏ Ɏɔɐɑ ȸÑSD % (ɏɐɑ ȸ ð ɝɜɑɐəɑɑ Ɏɧɍɚɜɖɔ Ɏ ɘɔɗɗɔɘɑɞɜɌɡ;  

SD ð ɝɞɌəɐɌɜɞəɚɑ ɚɞɖɗɚəɑəɔɑ).    
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ɛɜɚɎɑɐɑəɚ 65 ɛɌɢɔɑəɞɌɘ. ȿ 28 ɛɌɢɔɑəɞɚɎ 

ɛɜɔɣɔəɌɘɔ ɚɞɖɌɓɌ ɚɞ ɚɛɑɜɌɢɔɔ ɫɎɗɫɗɔɝɨ: əɑ-

ɚɛɑɜɌɍɑɗɨəɌɫ ɌəɌɞɚɘɔɫ ɟɝɞɨɑɎ ȷȮ ɝ əɌɗɔɣɔɑ 

ɐɚɛɚɗəɔɞɑɗɨəɧɡ ɘɑɗɖɔɡ Ɏɑə ɐɔɌɘɑɞɜɚɘ ɘɑ-

əɑɑ 6 ɘɘ Ɏɍɗɔɓɔ ɔɗɔ ɘɑɒɐɟ ȻȮȷȮ ɔ ȻȹȷȮ, 

ɛɜɑɎɧɤɑəɔɫ ɚɍɦɑɘɌ ȷȻ ɍɚɗɑɑ 120 ɘɗ ɛɚ ɐɌə-

əɧɘ ȸȼȾ ɝ ɛɜɔɓəɌɖɌɘɔ ɘɔɚɖɌɜɐɔɌɗɨəɚɏɚ 

ɛɚɎɜɑɒɐɑəɔɫ ȷȲ ɔ ɑɏɚ ɝɔɝɞɚɗɔɣɑɝɖɚɕ ɐɔɝ-

ɠɟəɖɢɔɑɕ. ȰɌəəɧɑ ɌəɌɞɚɘɔɔ ȷȮ 65 ɛɌɢɔɑə-

ɞɌɘ ɛɚɐɞɎɑɜɒɐɑəɧ ɔəɞɜɌɚɛɑɜɌɢɔɚəəɚ ɛɜɔ 

ɛɜɚɎɑɐɑəɔɔ ɎɑəɚɏɜɌɠɔɔ. 

Ȼɚ ɐɌəəɧɘ ɚɞɝɜɚɣɑəəɚɏɚ ɖɚəɞɜɌɝɞɔɜɚ-

ɎɌəɔɫ 2D-MDE Ɏɝɑ ɛɌɢɔɑəɞɧ ɍɧɗɔ ɜɌɓɐɑɗɑ-

əɧ əɌ 2 ɏɜɟɛɛɧ. ȻɑɜɎɌɫ ɏɜɟɛɛɌ ð 16 (17,2%) 

ɛɌɢɔɑəɞɚɎ, ɟ ɖɚɞɚɜɧɡ ɐɔɌɏəɚɝɞɔɜɚɎɌəɧ ɜɌɓ-

ɗɔɣəɧɑ ɞɔɛɧ ɠɔɍɜɚɓɌ ɗɑɎɚɏɚ ɒɑɗɟɐɚɣɖɌ: 13 

ɛɌɢɔɑəɞɚɎ ɝ əɑɖɚɜɚəɌɜəɧɘɔ (ɝɟɍɩɛɔɖɌɜ-

ɐɔɌɗɨəɧɘɔ ɔ ɔəɞɜɌɘɟɜɌɗɨəɧɘɔ) ɛɌɞɞɑɜəɌ-

ɘɔ, ɡɌɜɌɖɞɑɜəɧɘɔ ɐɗɫ ɛɚɝɞɘɔɚɖɌɜɐɔɞɔɣɑ-

ɝɖɚɏɚ ɖɌɜɐɔɚɠɔɍɜɚɓɌ ɔ ɐɔɗɌɞɌɢɔɚəəɚɕ ɖɌɜ-

ɐɔɚɘɔɚɛɌɞɔɔ (ȰȶȸȻ) (ɜɔɝ. 4). 3 ɛɌɢɔɑəɞɌ ɝ 

ɝɟɍɩəɐɚɖɌɜɐɔɌɗɨəɧɘ ɞɔɛɚɘ ɖɚəɞɜɌɝɞɔɜɚɎɌ-

əɔɫ, ɜɌɝɢɑəɑəəɧɘ ɖɌɖ ɛɜɚɫɎɗɑəɔɑ ɔɤɑɘɔɣɑ-

ɝɖɚɕ ɍɚɗɑɓəɔ ɝɑɜɐɢɌ (ȴȭȽ), Ɏ ɚɞɝɟɞɝɞɎɔɔ ɔɓ-

ɘɑəɑəɔɕ ɩɛɔɖɌɜɐɔɌɗɨəɧɡ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑ-

ɜɔɕ ɛɚ ɐɌəəɧɘ ȶȬȯ, ɣɞɚ ɞɜɑɍɟɑɞ ɐɚɛɚɗəɔ-

ɞɑɗɨəɚɏɚ əɌɍɗɪɐɑəɔɫ. Ȯɚ Ɏɞɚɜɟɪ ɏɜɟɛɛɟ ð 77 

(83%) ɛɌɢɔɑəɞɚɎ ɍɑɓ ɛɜɔɓəɌɖɚɎ ɔɤɑɘɔɣɑɝɖɔɡ 

ɔ əɑɔɤɑɘɔɣɑɝɖɔɡ ɛɌɞɞɑɜəɚɎ ɚɞɝɜɚɣɑəəɚɏɚ 

ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ ɒɑɗɟɐɚɣɖɚɎ. ȻɌɜɌɘɑɞɜɧ 

ɜɑɘɚɐɑɗɔɜɚɎɌəɔɫ ȷȻ ɛɌɢɔɑəɞɚɎ ɚɍɑɔɡ ɏɜɟɛɛ 

ɚɞɜɌɒɑəɧ Ɏ ɞɌɍɗɔɢɑ ʈ3. Ȯ ɏɜɟɛɛɑ ɛɌɢɔɑəɞɚɎ 

c əɑɖɚɜɚəɌɜəɧɘɔ ɞɔɛɌɘɔ ɠɔɍɜɚɓɌ ɚɞɘɑɣɑəɧ 

ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɍɚɗɑɑ Ɏɧɝɚɖɔɑ ɓəɌɣɑəɔɫ ɐɔɌ-

ɘɑɞɜɌ ɔ ɔəɐɑɖɝɔɜɚɎɌəəɚɏɚ ɚɍɦɑɘɌ ȷȻ, ɣɑɘ ɟ 

ɛɌɢɔɑəɞɚɎ ɍɑɓ ɛɜɔɓəɌɖɚɎ ɛɚɜɌɒɑəɔɫ ɒɑɗɟ-

ɐɚɣɖɚɎ (p=0.03). ȻɜɔɓəɌɖɚɎ ɞɜɚɘɍɚɓɌ ɟɤɖɌ 

ȷȻ ɛɚ ɜɑɓɟɗɨɞɌɞɌɘ ɌɖɝɔɌɗɨəɧɡ ɛɚɝɞɖɚə-

ɞɜɌɝɞəɧɡ 3D-MDE əɔ ɟ ɚɐəɚɏɚ ɛɌɢɔɑəɞɌ ɐɔɌ-

ɏəɚɝɞɔɜɚɎɌəɚ əɑ ɍɧɗɚ. 

Ⱥɍɝɟɒɐɑəɔɑ. 

ȹɌ ɝɑɏɚɐəɫɤəɔɕ ɐɑəɨ, Ɏ Ɍɗɏɚɜɔɞɘɑ 

ɛɜɑɐɚɛɑɜɌɢɔɚəəɚɏɚ ɚɍɝɗɑɐɚɎɌəɔɫ, ɓɌɐɌɣɔ 

ɘɚɜɠɚɘɑɞɜɔɔ ɔ ɎɔɓɟɌɗɔɓɌɢɔɔ ȷȻ ɔ ɗɑɏɚɣəɧɡ 

Ɏɑə ɣɌɥɑ Ɏɝɑɏɚ ɜɑɤɌɪɞɝɫ ɝ ɛɚɘɚɥɨɪ ȸȽȶȾ. 

ȸȼȾ Ɏ Ɍɜɔɞɘɚɗɚɏɔɔ Ɏ ɚɝəɚɎəɚɘ ɜɌɝɝɘɌɞɜɔ-

ɎɌɑɞɝɫ ɖɌɖ ɔəɠɚɜɘɌɞɔɎəɧɕ ɘɑɞɚɐ ɐɔɠɠɑ-

ɜɑəɢɔɌɗɨəɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɔ ɖɌɜɞɔɜɚɎɌəɔɫ ɟ 

ɛɌɢɔɑəɞɚɎ ɝ ɒɑɗɟɐɚɣɖɚɎɚɕ ɩɖɞɚɛɔɑɕ [15]. 

ȺɐəɌɖɚ ɜɫɐ ɌɎɞɚɜɚɎ ɛɜɑɐɗɌɏɌɑɞ ɔɝɛɚɗɨɓɚɎɌɞɨ 

ɘɑɞɚɐɔɖɟ ȸȼ-ɌəɏɔɚɏɜɌɠɔɔ ɟ ɛɌɢɔɑəɞɚɎ ɝ 

ɀȻ.  Faisal M. Merchant ɝ ɝɚɌɎɞ., ɛɜɔɘɑəɔɎ 

ȸȼ-ɌəɏɔɚɏɜɌɠɔɪ, ɚɞɘɑɞɔɗɔ, ɣɞɚ ɟ 13% ɛɌɢɔ-

ɑəɞɚɎ ɗɔəɑɕəɧɕ ɜɌɓɘɑɜ ɟɝɞɨɫ ɖɌɖ ɘɔəɔɘɟɘ 

ɚɐəɚɕ Ɏɑəɧ ɛɜɑɎɧɤɌɑɞ 25 ɘɘ, Ɍ ɟ 5% ɍɚɗɑɑ 

28 ɘɘ, ɣɞɚ ɛɜɑɎɧɤɌɑɞ ɘɌɖɝɔɘɌɗɨəɧɕ ɐɔɌ-

ɘɑɞɜ Ɍɍɗɫɢɔɚəəɚɏɚ ɖɌɞɑɞɑɜɌ ɔ ɞɜɑɍɟɑɞ əɑ-

ɝɖɚɗɨɖɚ ɐɟɍɗɔɜɟɪɥɔɡ ɛɜɚɡɚɐɚɎ Ɏɚ Ɏɜɑɘɫ 

ɔɓɚɗɫɢɔɔ Ɏɑə [10].  Ritsushi Kato ɝ ɝɚɌɎɞ. ɛɚ-

ɖɌɓɌɗɔ Ɏɚɓɘɚɒəɚɝɞɨ ɔɝɛɚɗɨɓɚɎɌəɔɫ ȸȼȾ ɖɌɖ 

əɌ ɐɚɚɛɑɜɌɢɔɚəəɚɘ ɩɞɌɛɑ ɔɓɟɣɑəɔɫ ɌəɌɞɚ-

ɘɔɔ ȷȮ, ɞɌɖ ɔ ɐɔɌɏəɚɝɞɔɖɔ ɔɡ ɝɞɑəɚɓɚɎ ɛɚɝɗɑ 

ɛɜɚɢɑɐɟɜ ɔɓɚɗɫɢɔɔ [16]. Ȯ ɡɚɐɑ əɌɤɑɏɚ ɔɝ-

ɝɗɑɐɚɎɌəɔɫ ɍɧɗ ɛɜɚɎɑɐɑə ɝɜɌɎəɔɞɑɗɨəɧɕ 

ɌəɌɗɔɓ ɐɌəəɧɡ ȸȽȶȾ ɔ ȸȼ-ɌəɏɔɚɏɜɌɠɔɔ, 

ɜɌɓəɔɢɌ Ɏ ɗɔəɑɕəɧɡ ɜɌɓɘɑɜɌɡ ɟɝɞɨɑɎ ȷȮ əɑ 

ɛɜɑɎɧɤɌɗɌ 0.5-1 ɘɘ ɔ ɚɍɟɝɗɚɎɗɑəɌ ɜɌɓɗɔɣ-

əɚɕ ɞɚɗɥɔəɚɕ ɝɜɑɓɌ  ɜɑɖɚəɝɞɜɟɖɢɔɔ  (0.5 ɘɘ)  

 

ȼɔɝ. 4 Ɍ (Fig. 4 Ɍ) 

 

ȼɔɝ. 4 ɍ (Fig. 4 b) 

 

ȼɔɝ. 4 Ɏ (Fig. 4 ɝ) 

ȼɔɝ. 4.    ȸȼȾ. 

Ȱɔɠɠɟɓəɧɑ ɝɟɍɩɛɔɖɌɜɐɔɌɗɨəɧɑ ɠɔɍɜɚɓəɧɑ ɔɓɘɑəɑəɔɫ ȷȲ ɛɚ ɐɌəəɧɘ ɚɞɝɜɚɣɑəəɚɏɚ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ 

(ɚɞɘɑɣɑəɧ ɝɞɜɑɗɖɚɕ): a ð 4-ɖɌɘɑɜəɌɫ ɛɜɚɑɖɢɔɫ, ɍ ð 2-ɖɌɘɑɜəɌɫ ɛɜɚɑɖɢɔɫ, Ɏ ð ɝɜɑɐəɔɕ ɝɜɑɓ ɛɚ ɖɚɜɚɞɖɚɕ 

ɚɝɔ. 

Fig. 4.    MRI. 

Diffuse subepicardial changes of LV according to the myocardial delayed enhancement (marke d with an ar-

row): a ð 4-chamber view, b ð 2-chamber view, ɝ ð middle short -axis view.  
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ɔ əɌɗɔɣɔɑɘ ɉȶȯ-ɝɔəɡɜɚəɔɓɌɢɔɔ ð ȸȽȶȾ, Ɍ 

ɐɗɫ ȸȼȾ ð 1 ɘɘ, ɣɞɚ, ɞɑɘ əɑ ɘɑəɑɑ, əɑ ɛɚɎɗɔ-

ɫɗɚ əɌ Ɏɧɍɚɜ ɘɑɞɚɐɔɖɔ ɔ ɡɚɐ ɚɛɑɜɌɞɔɎəɚɏɚ 

ɎɘɑɤɌɞɑɗɨɝɞɎɌ ɛɜɔ ɛɜɚɎɑɐɑəɔɔ ɖɌɞɑɞɑɜəɚɕ 

Ɍɍɗɫɢɔɔ. Ȯ ɔɝɝɗɑɐɚɎɌəɔɔ Mohammad A. Khan 

ɝ ɝɚɌɎɞ., ɍɧɗɚ ɚɍɚɝəɚɎɌəɚ ɛɜɔɘɑəɑəɔɑ ɍɔ-

ɛɗɌəɚɎɚɏɚ ɘɑɞɚɐɌ ɜɌɝɣɑɞɌ ɚɍɦɑɘɌ ȷȻ ɛɜɔ 

ɛɜɚɎɑɐɑəɔɔ ȸȼȾ, Ɍ ɞɌɖɒɑ ɛɚɖɌɓɌəɌ əɑɓɌɎɔ-

ɝɔɘɌɫ ɛɜɚɏəɚɝɞɔɣɑɝɖɌɫ ɎɓɌɔɘɚɝɎɫɓɨ ɛɚɗɟ-

ɣɑəəɧɡ ɐɌəəɧɡ ɝɚ ɝɘɑɜɞəɚɝɞɨɪ [14]. ȬəɌɗɔɓɟ 

ɞɖɌəɑɎɧɡ ɡɌɜɌɖɞɑɜɔɝɞɔɖ ɒɑɗɟɐɚɣɖɚɎ ɔ ɛɜɑɐ-

ɝɑɜɐɔɕ, ɖɌɖ ɘɌɜɖɑɜɚɎ ɛɜɑɐɚɛɑɜɌɢɔɚəəɚɏɚ 

ɛɜɚɏəɚɓɔɜɚɎɌəɔɫ ɩɠɠɑɖɞɔɎəɚɝɞɔ Ɍɍɗɫɢɔɔ, 

ɞɌɖɒɑ ɛɚɝɎɫɥɑəɧ ɘəɚɏɚɣɔɝɗɑəəɧɑ ɔɝɝɗɑɐɚ-

ɎɌəɔɫ, ɍɚɗɨɤɔəɝɞɎɚ ɔɓ ɖɚɞɚɜɧɡ əɌɛɜɌɎɗɑəɚ 

əɌ ɖɚɗɔɣɑɝɞɎɑəəɧɕ ɌəɌɗɔɓ ɝɞɑɛɑəɔ ɠɔɍɜɚɓɌ 

ȷȻ, ɔɝɛɚɗɨɓɟɫ ɘɑɞɚɐɔɖɟ ɚɞɝɜɚɣɑəəɚɏɚ ɖɚə-

ɞɜɌɝɞɔɜɚɎɌəɔɫ ɛɜɔ ɛɜɚɎɑɐɑəɔɔ ȸȼȾ. Ȯ ɘɟɗɨ-

ɞɔɢɑəɞɜɚɎɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ DECAAF ɍɧɗɌ 

ɛɚɖɌɓɌəɌ əɑɓɌɎɔɝɔɘɌɫ ɛɜɚɏəɚɝɞɔɣɑɝɖɌɫ ɜɚɗɨ 

ɠɔɍɜɚɓɌ ȷȻ Ɏ ɚɢɑəɖɑ Ɏɑɜɚɫɞəɚɝɞɔ ɎɚɓɎɜɌɞɌ 

ɀȻ ɛɚɝɗɑ Ɍɍɗɫɢɔɔ [17]. ȺɐəɌɖɚ ɔɝɝɗɑɐɚɎɌəɔɑ 

ɛɚɞɜɑɍɚɎɌɗɚ ɛɜɔɘɑəɑəɔɫ ɚɛɢɔɚəɌɗɨəɧɡ ɛɚ-

ɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɑɕ ɝ Ɏɧɝɚɖɔɘ ɜɌɓɜɑɤɑəɔɑɘ 

(High -resolution 3D delayed enhancemen t) ɔ 

ɟɝɞɌəɚɎɖɔ ɝɛɑɢɔɌɗɔɓɔɜɚɎɌəəɚɏɚ ɛɜɚɏɜɌɘɘ-

əɚɏɚ ɚɍɑɝɛɑɣɑəɔɫ ɖɚɗɔɣɑɝɞɎɑəəɚɏɚ ɌəɌɗɔɓɌ ɝ 

ɞɜɟɐɚɑɘɖɚɕ ɛɜɚɢɑɐɟɜɚɕ ɜɟɣəɚɕ ɞɜɌɝɝɔɜɚɎɖɔ 

ɖɚəɞɟɜɚɎ ȷȻ. Ȯɘɑɝɞɑ ɝ ɞɑɘ, əɌɗɔɣɔɑ ɠɔɍɜɚɓɌ 

ɒɑɗɟɐɚɣɖɚɎ ɞɌɖɒɑ ɘɚɒɑɞ ɔɘɑɞɨ ɓəɌɣɑəɔɑ, 

ɚɐəɌɖɚ ɜɌɍɚɞ Ɏ ɐɌəəɚɘ əɌɛɜɌɎɗɑəɔɔ ɝɟɥɑ-

ɝɞɎɑəəɚ ɘɑəɨɤɑ.  Gordon A. Begg ɔ ɝɚɌɎɞ. ɛɚ-

ɖɌɓɌɗɔ ɎɓɌɔɘɚɝɎɫɓɨ ɠɔɍɜɚɓɌ ȷȲ ɝ ɐɌɎɗɑəɔɑɘ 

Ɏ ȷȻ ɔ ɚɞɐɑɗɨəɧɘɔ ɍɔɚɡɔɘɔɣɑɝɖɔɘɔ ɘɌɜɖɑ-

ɜɌɘɔ ɠɔɍɜɚɓɌ ȷȻ [18], Ɍ Ɏ ɔɝɝɗɑɐɚɎɌəɔɔ 

Eduard Shantsila ɝ ɝɚɌɎɞ. ɝɞɑɛɑəɨ ɎɧɜɌɒɑə-

əɚɝɞɔ ɠɔɍɜɚɓɌ ȷȲ ɖɚɜɜɑɗɔɜɚɎɌɗɌ ɝ ɐɔɌɝɞɚ-

ɗɔɣɑɝɖɚɕ ɐɔɝɠɟəɖɢɔɑɕ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɀȻ 

[19]. ȹɑɝɘɚɞɜɫ əɌ ɞɚ, ɣɞɚ Ɏ ɐɌəəɧɡ ɔɝɝɗɑɐɚ-

ɎɌəɔɫɡ ɠɔɍɜɚɓ əɌɛɜɫɘɟɪ əɑ ɌɝɝɚɢɔɔɜɚɎɌɗɝɫ 

ɝ ɜɔɝɖɚɘ ɎɚɓɎɜɌɞɌ ɀȻ, ɚə ɜɌɝɢɑəɔɎɌɗɝɫ ɖɌɖ 

ɚɞɜɌɒɑəɔɑ ɞɑɡ ɒɑ ɛɌɞɚɠɔɓɔɚɗɚɏɔɣɑɝɖɔɡ 

ɛɜɚɢɑɝɝɚɎ, ɣɞɚ ɛɜɔɎɚɐɫɞ ɖ ɠɔɍɜɚɓɟ ȷȻ, Ɍ 

ɩɛɔɓɚɐɧ ɀȻ Ɏ ɝɎɚɪ ɚɣɑɜɑɐɨ, ɛɜɔɎɚɐɔɗɔ ɖ 

ɐɌɗɨəɑɕɤɑɘɟ ɠɔɍɜɚɓɔɜɚɎɌəɔɪ ȷȲ ɔ ɜɌɓɎɔ-

ɞɔɪ ɡɜɚəɔɣɑɝɖɚɕ ɝɑɜɐɑɣəɚɕ əɑɐɚɝɞɌɞɚɣəɚɝɞɔ 

(ɁȽȹ).  Ȯ ɜɫɐɑ ɔɝɝɗɑɐɚɎɌəɔɕ ɜɚɗɨ ȸȼȾ ɞɌɖɒɑ 

ɚɍɚɝəɚɎɌəɌ Ɏɚɓɘɚɒəɧɘ ɗɌɞɑəɞəɧɘ ɞɑɣɑəɔɑɘ 

ɘɔɚɖɌɜɐɔɞɌ ɔ ȰȶȸȻ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɔɐɔɚɛɌ-

ɞɔɣɑɝɖɚɕ ɀȻ [15, 20, 21]. ɉɠɠɑɖɞɔɎəɚɝɞɨ 

ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ ɀȻ ɟ ɛɌɢɔɑəɞɚɎ 

ɐɌəəɚɕ ɏɜɟɛɛɧ ɐɚ ɖɚəɢɌ əɑ ɔɓɟɣɑəɌ. Ȯ 

əɌɤɑɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɘɑɞɚɐɔɖɌ ɌəɏɔɚɏɜɌɠɔɔ 

ɔɝɛɚɗɨɓɚɎɌɗɌɝɨ əɑ ɔɓɚɗɔɜɚɎɌəəɚ, Ɍ ɐɚɛɚɗəɫ-

ɗɌ ɛɜɚɞɚɖɚɗ ȸȼȾ ɝɑɜɐɢɌ ɝ ɚɞɝɜɚɣɑəəɧɘ ɖɚə-

ɞɜɌɝɞɔɜɚɎɌəɔɑɘ, ɣɞɚ ɛɚɓɎɚɗɔɗɚ ɝɚɛɚɝɞɌɎɔɞɨ 

Ɏɚɗɪɘɑɞɜɔɣɑɝɖɔɑ ɛɚɖɌɓɌɞɑɗɔ ȷȻ Ɏ ɓɌɎɔɝɔɘɚ-

ɝɞɔ ɚɞ əɌɗɔɣɔɫ ɠɔɍɜɚɓɌ ȷȲ.  ȼɑɓɟɗɨɞɌɞɧ ɛɚ-

ɖɌɓɌɗɔ, ɣɞɚ ɟ 17% ɛɌɢɔɑəɞɚɎ ɝ ɛɌɜɚɖɝɔɓ-

ɘɌɗɨəɧɘɔ ɔ ɛɑɜɝɔɝɞɔɜɟɪɥɔɘɔ ɠɚɜɘɌɘɔ 

ɀȻ, ɐɔɌɏəɚɝɞɔɜɚɎɌəɧ ɠɔɍɜɚɓəɧɑ ɔɓɘɑəɑəɔɫ 

ɒɑɗɟɐɚɣɖɚɎ ɜɌɓɗɔɣəɚɏɚ ɏɑəɑɓɌ ɔ, ɛɜɔ əɌɗɔ-

ɣɔɔ ɐɌəəɧɡ ɔɓɘɑəɑəɔɕ, ɛɌɜɌɘɑɞɜɧ ɜɑɘɚɐɑ-

ɗɔɜɚɎɌəɔɫ ȷȻ ɐɚɝɞɚɎɑɜəɚ Ɏɧɤɑ, ɣɑɘ ɟ ɛɌɢɔ-

ɑəɞɚɎ ɍɑɓ ɛɚɜɌɒɑəɔɫ, ɣɞɚ ɘɚɒɑɞ ɫɎɗɫɞɨɝɫ 

ɐɚɛɚɗəɔɞɑɗɨəɧɘɔ ɖɜɔɞɑɜɔɫɘɔ ɛɜɚɏəɚɓɔɜɚ-

ɎɌəɔɫ ɩɠɠɑɖɞɚɎ ɎɘɑɤɌɞɑɗɨɝɞɎɌ.  Ⱥɐəɔɘ ɔɓ 

ɜɌɝɛɜɚɝɞɜɌəɑəəɧɡ ɔəɝɞɜɟɘɑəɞɚɎ ɎɔɓɟɌɗɔɓɌ-

ɢɔɔ ɟɤɖɌ ȷȻ əɌ əɌɗɔɣɔɑ ɞɜɚɘɍɚɎ ɟ ɛɌɢɔɑə-

ɞɚɎ ɝ ɀȻ əɌ ɐɚɚɛɑɜɌɢɔɚəəɚɘ ɩɞɌɛɑ ɫɎɗɫɑɞɝɫ 

ɣɜɑɝɛɔɥɑɎɚɐəɌɫ ɩɡɚɖɌɜɐɔɚɏɜɌɠɔɔ 

(ɃȻɉɡɚȶȯ). ȺɐəɌɖɚ ɘɑɞɚɐ ɞɜɑɍɟɑɞ ɔəɞɟɍɌɢɔɔ 

ɛɔɥɑɎɚɐɌ, ɣɞɚ ɔɘɑɑɞ ɛɚɞɑəɢɔɌɗɨəɧɕ ɜɔɝɖ 

ɚɝɗɚɒəɑəɔɕ ɔ əɑ ɎɝɑɏɐɌ ɛɚɓɎɚɗɫɑɞ ɛɚɗɟɣɔɞɨ 

ɚɛɞɔɘɌɗɨəɚɑ Ɍɖɟɝɞɔɣɑɝɖɚɑ ɚɖəɚ. ȸȽȶȾ ɞɌɖɒɑ 

ɛɚɓɎɚɗɫɑɞ ɟɝɛɑɤəɚ ɎɧɫɎɗɫɞɨ ɞɜɚɘɍɧ ɛɚɗɚ-

ɝɞɑɕ ɝɑɜɐɢɌ, Ɏ ɞɚɘ ɣɔɝɗɑ ɟɤɖɌ ȷȻ. Ȯɚɓɘɚɒ-

əɚɝɞɫɘ ɖɚəɞɜɌɝɞəɧɡ ɔ ɍɑɓ ɖɚəɞɜɌɝɞəɧɡ ɘɑ-

ɞɚɐɔɖ ȸȼȾ ɛɚɝɎɫɥɑə ɜɫɐ əɑɘəɚɏɚɣɔɝɗɑəəɧɡ 

ɜɌɍɚɞ, ɚɐəɌɖɚ ɜɑɓɟɗɨɞɌɞɧ ɛɜɚɞɔɎɚɜɑɣɔɎɧ. Ȯ 

ɔɝɝɗɑɐɚɎɌəɔɔ Hideo Ohyama ɝ ɝɚɌɎɞ. ȸȼȾ ɝ 

ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɝɞɌəɐɌɜɞəɧɡ ɛɚɝɗɑɐɚɎɌɞɑɗɨ-

ȾɌɍɗɔɢɌ ʈ3.   ȻɌɜɌɘɑɞɜɧ ɜɑɘɚɐɑɗɔɜɚɎɌəɔɫ ɗɑɎɚɏɚ ɛɜɑɐɝɑɜɐɔɫ ɛɚ ɐɌəəɧɘ ȸȼȾ 

ɟ ɛɌɢɔɑəɞɚɎ 1-ɕ ɔ 2ɚɕ ɏɜɟɛɛ.  
 ʇʘʮʠʝʥʪʳ 1-ʡ ʛʨʫʧʧʳ ʇʘʮʠʝʥʪʳ 2-ʡ ʛʨʫʧʧʳ 

ʄÑSD 

% 

ʤʝʜʠʘʥʘ ʩʨʝʜʥʝʝ 25% 75% ʄÑSD 

% 

ʤʝʜʠʘʥʘ ʩʨʝʜʥʝʝ 25% 75% 

ɼʠʘʤʝʪʨ ʃʇ, ʤʤ  55.2 53.1 51.4 63.4  43.2 46.7 51.4 63.4 

ʄʘʢʩʠʤʘʣʴʥʳʡ  

ʦʙʲʝʤ ʃʇ, ʤʣ 

 115 108 93.5 123.

6 

 91.5 93.3 88.4 103.2 

ʀʥʜʝʢʩʠʨʦʚʘʥʥʳʡ 

ʤʘʢʩʠʤʘʣʴʥʳʡ ʦʙʲʝʤ 

ʃʇ\ʇʇʊ, ʤʣ\ʤ2 

86.3Ñ 

6.5 

    65.3Ñ 

8.2 

    

ȰɌəəɧɑ ɐɗɫ ɔəɐɑɖɝɔɜɚɎɌəəɚɏɚ ɚɍɦɑɘɌ ȷȻ ɛɜɔɎɑɐɑəɧ Ɏ Ɏɔɐɑ ɝɜɑɐəɑɕ ȸÑSD % (ɏɐɑ ȸ ð 

ɝɜɑɐəɑɑ Ɏɧɍɚɜɖɔ; SD ðɐɔɝɛɑɜɝɔɫ Ɏɧɍɚɜɖɔ).    
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əɚɝɞɑɕ ɝɛɔə-ɩɡɚ ɝ ɒɔɜɚɛɚɐɌɎɗɑəɔɑɘ ɐɚ ɔ ɛɚ-

ɝɗɑ ɖɚəɞɜɌɝɞɌ (triple-IR sequence) ɛɚɖɌɓɌɗɔ 

Ɏɧɝɚɖɟɪ ɖɚɜɜɑɗɫɢɔɪ ɝ ɐɌəəɧɘɔ ɃȻɉɡɚȶȯ Ɏ 

ɎɧɫɎɗɑəɔɔ ɞɜɚɘɍɚɎ ɖɜɟɛəɧɡ ɜɌɓɘɑɜɚɎ [22].  

Oliver K. Mohrs ɝ ɝɚɌɎɞ. ɛɚɛɜɚɍɚɎɌɗɔ ɔɝɛɚɗɨ-

ɓɚɎɌɞɨ ɛɑɜɠɟɓɔɚəəɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ (2D 

perfusion), ɏɜɌɐɔɑəɞəɟɪ ɩɡɚ-

ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɨ (2D/3D turboFLASH) ɔ, 

ɝɜɌɎəɔɎ ɜɑɓɟɗɨɞɌɞɧ ɝ ɃȻɉɡɚȶȯ, ɛɜɔɤɗɔ ɖ 

ɎɧɎɚɐɟ, ɣɞɚ ɖɚəɞɜɌɝɞəɚɑ ȸȼȾ ɚɍɗɌɐɌɑɞ əɔɓ-

ɖɚɕ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨɪ Ɏ ɎɧɫɎɗɑəɔɔ ɞɜɚɘɍɚɎ 

ɟɤɖɌ ȷȻ [23]. Ȯ əɌɤɑɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɎɔɓɟɌ-

ɗɔɓɌɢɔɫ ɟɤɖɌ ȷȻ ɛɜɚɎɚɐɔɗɌɝɨ ɝ ɔɝɛɚɗɨɓɚɎɌ-

əɔɑɘ ɘɚɐɔɠɔɢɔɜɚɎɌəəɧɡ T1-ɎɓɎɑɤɑəəɧɡ 

ɛɚɝɞɖɚəɞɜɌɝɞəɧɡ ɔɓɚɍɜɌɒɑəɔɫɡ ɝ ɔəɎɑɜɝɔɑɕ 

ɎɚɝɝɞɌəɚɎɗɑəɔɫ (3D IR sequence), ɚɐəɚɎɜɑ-

ɘɑəəɌɫ ɝɔəɡɜɚəɔɓɌɢɔɫ ɛɚ ɉȶȯ ɔ ɐɧɡɌəɔɪ 

ɛɚɓɎɚɗɔɗɌ ɟɘɑəɨɤɔɞɨ ɞɚɗɥɔəɟ ɝɜɑɓɌ ɐɚ 2.5 

ɘɘ, ɔ ɛɚɗɟɣɔɞɨ ɚɛɞɔɘɌɗɨəɟɪ ɎɔɓɟɌɗɔɓɌɢɔɪ. 

ȺɐəɌɖɚ ɝɜɑɐɔ ɚɍɝɗɑɐɚɎɌəəɧɡ əɑ ɍɧɗɚ ɛɌɢɔ-

ɑəɞɚɎ ɝ ɛɜɔɓəɌɖɌɘɔ ɞɜɚɘɍɚɓɌ, ɎɧɫɎɗɑəəɧɡ 

əɌ ȸȼȾ ɔ\ ɔɗɔ ɃȻɉɡɚȶȯ, ɣɞɚ əɑ ɛɚɓɎɚɗɫɑɞ 

ɝɜɌɎəɔɞɨ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ɔ ɝɛɑɢɔɠɔɣəɚɝɞɨ 

ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɔ. Ȯ ɢɑɗɚɘ, ɍɚɗɨɤɔəɝɞɎɚ 

ɌɎɞɚɜɚɎ ɝɣɔɞɌɪɞ əɑɚɍɡɚɐɔɘɧɘ ɛɜɚɎɑɐɑəɔɑ 

ɘəɚɏɚɢɑəɞɜɚɎɧɡ ɔɝɝɗɑɐɚɎɌəɔɕ, ɛɜɑɒɐɑ ɣɑɘ 

ɘɚɒəɚ ɍɟɐɑɞ ɔɝɛɚɗɨɓɚɎɌɞɨ ȸȼȾ ɐɗɫ ɚɍəɌɜɟ-

ɒɑəɔɫ ɞɜɚɘɍɚɎ ɟɤɖɌ ȷȻ.  

ȳɌɖɗɪɣɑəɔɑ. 

ȽɠɚɜɘɔɜɚɎɌəəɧɕ ɛɜɚɞɚɖɚɗ ȸȼȾ ɛɚɓɎɚ-

ɗɫɑɞ Ɏ ɜɌɘɖɌɡ ɚɐəɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɔɓɟɣɔɞɨ 

ɚɝɚɍɑəəɚɝɞɔ ɡɔɜɟɜɏɔɣɑɝɖɚɕ ɌəɌɞɚɘɔɔ ȷȻ ɔ 

ɗɬɏɚɣəɧɡ Ɏɑə. ȰɌɗɨəɑɕɤɑɑ ɔɓɟɣɑəɔɑ ɓɌɎɔɝɔ-

ɘɚɝɞɔ ɔ ɛɜɚɏəɚɝɞɔɣɑɝɖɚɕ ɓəɌɣɔɘɚɝɞɔ ɘɔɚ-

ɖɌɜɐɔɌɗɨəɚɏɚ ɠɔɍɜɚɓɌ ɒɑɗɟɐɚɣɖɚɎ Ɏ ɚɢɑəɖɑ 

ɜɔɝɖɌ ɎɚɓɎɜɌɞɌ ɀȻ ɐɚ ɔ ɛɚɝɗɑ ɌɍɗɌɢɔɔ əɌɜɫ-

ɐɟ ɝ ɞɜɌɐɔɢɔɚəəɧɘɔ ɌəɌɞɚɘɔɣɑɝɖɔɘɔ ɛɌɜɌ-

ɘɑɞɜɌɘɔ ȷȻ ɘɚɒɑɞ ɚɛɜɑɐɑɗɫɞɨ ɛɑɜɝɛɑɖɞɔɎɧ 

ɍɚɗɑɑ ɤɔɜɚɖɚɏɚ Ɏəɑɐɜɑəɔɫ ȸȼȾ Ɏ Ɍɜɔɞɘɚɗɚ-

ɏɔɔ. 

ȴɝɞɚɣəɔɖ ɠɔəɌəɝɔɜɚɎɌəɔɫ ɔ ɖɚə-

ɠɗɔɖɞ ɔəɞɑɜɑɝɚɎ. 

ȴɝɝɗɑɐɚɎɌəɔɑ Ɏɧɛɚɗəɑəɚ ɛɜɔ ɠɔəɌəɝɚ-

Ɏɚɕ↑ ɛɚɐɐɑɜɒɖɑ ȼɀɀȴ Ɏ ɜɌɘɖɌɡ əɌɟɣəɚɏɚ 

ɛɜɚɑɖɞɌ No.19 -29-10006.  

ȬɎɞɚɜɧ ɐɌəəɚɕ ɝɞɌɞɨɔ ɛɚɐɞɎɑɜɐɔɗɔ ɚɞ-

ɝɟɞɝɞɎɔɑ ɖɚəɠɗɔɖɞɌ ɔəɞɑɜɑɝɚɎ, ɚ ɖɚɞɚɜɧɡ 

əɑɚɍɡɚɐɔɘɚ ɝɚɚɍɥɔɞɨ. 
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ȼȺȷɈ ȸȬȯȹȴȾȹȺ-ȼȱȳȺȹȬȹȽȹȺȵ ȾȺȸȺȯȼȬɀȴȴ Ƚ ȯȬȰȺȶȽȱȾȺȮȺȵ ȶȴȽȷȺȾȺȵ Ȯ 

Ⱥɂȱȹȶȱ ɀȿȹȶɂȴȺȹȬȷɈȹȺȯȺ ȼȱȳȱȼȮȬ ȻȱɃȱȹȴ 

 

ȸəɌɢɌɖɌəɫə ȸ.ȶ.1, ȼɟɍɢɚɎɌ ȹ.Ȭ.1, ȶɌɍɌəɚɎ Ȱ.Ⱥ.1, ȹɑɜɑɝɞɪɖ ɋ.ȴ.1, ȽɔɐɚɜɚɎ Ȱ.Ȯ.1,  

ȻɑɞɜɚɎ ȷ.Ⱥ.2, ȴɝɌɑɎɌ Ȭ.ȯ.2, ȶɌɛɜɔə Ȭ.Ȱ.1,2 
 

1 ð ȸɚɝɖɚɎɝɖɔɕ əɌɟɣəɚ-ɔɝɝɗɑɐɚɎɌɞɑɗɨɝɖɔɕ ɚəɖɚɗɚɏɔɣɑɝɖɔɕ ɔəɝɞɔɞɟɞ ɔɘ. Ȼ.Ȭ. ȯɑɜɢɑəɌ ð ɠɔɗɔɌɗɌ ɀȯȭȿ çȹɌɢɔɚəɌɗɨəɧɕ  

ɘɑɐɔɢɔəɝɖɔɕ ɔɝɝɗɑɐɚɎɌɞɑɗɨɝɖɔɕ ɢɑəɞɜ ɜɌɐɔɚɗɚɏɔɔè ȸɔəɓɐɜɌɎɌ ȼɚɝɝɔɔ. 

2 ð ȸɑɐɔɢɔəɝɖɔɕ ɜɌɐɔɚɗɚɏɔɣɑɝɖɔɕ əɌɟɣəɧɕ ɢɑəɞɜ ɔɘ. Ȭ.ɀ. ɂɧɍɌ ð ɠɔɗɔɌɗɌ ɀȯȭȿ çȹɌɢɔɚəɌɗɨəɧɕ ɘɑɐɔɢɔəɝɖɔɕ ɔɝɝɗɑɐɚɎɌɞɑɗɨɝɖɔɕ 

ɢɑəɞɜ ɜɌɐɔɚɗɚɏɔɔè ȸɔəɓɐɜɌɎɌ ȼɚɝɝɔɔ. 

 

ɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. ȻɚɝɞɜɑɓɑɖɢɔɚəəɌɫ ɛɑɣɑəɚɣəɌɫ əɑɐɚɝɞɌɞɚɣəɚɝɞɨ ɫɎɗɫɑɞɝɫ əɌɔɍɚɗɑɑ 

ɞɫɒɑɗɧɘ ɚɝɗɚɒəɑəɔɑɘ Ɏ ɝɚɎɜɑɘɑəəɚɕ ɏɑɛɌɞɚɍɔɗɔɌɜəɚɕ ɡɔɜɟɜɏɔɔ, ɑɑ ɛɜɑɐɚɛɑɜɌɢɔɚə-

əɚɑ ɛɜɚɏəɚɓɔɜɚɎɌəɔɑ ɚɝɞɌɑɞɝɫ ɌɖɞɟɌɗɨəɚɕ ɔ əɑɜɑɤɑəəɚɕ ɛɜɚɍɗɑɘɚɕ. Ȯ ɝɞɌɞɨɑ ɛɜɑɐ-

ɝɞɌɎɗɑə ɗɔɣəɧɕ ɚɛɧɞ ɛɜɔɘɑəɑəɔɫ ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɚɕ ɞɚɘɚɏɜɌɠɔɔ (ȸȼȾ) ɝ ɏɌ-

ɐɚɖɝɑɞɚɎɚɕ ɖɔɝɗɚɞɚɕ ɐɗɫ ɚɢɑəɖɔ ɠɟəɖɢɔɚəɌɗɨəɧɡ ɜɑɓɑɜɎɚɎ ɛɑɣɑəɔ ɟ ɛɌɢɔɑəɞɚɎ ɝ 

ɚɛɟɡɚɗɑɎɧɘ ɛɚɜɌɒɑəɔɑɘ ɛɑɣɑəɔ, ɖɚɞɚɜɧɘ ɛɜɑɐɝɞɚɔɞ ɡɔɜɟɜɏɔɣɑɝɖɚɑ ɗɑɣɑəɔɑ. 

ɂɑɗɔ ɔ ɓɌɐɌɣɔ. Ⱥɢɑəɔɞɨ ɐɔɌɏəɚɝɞɔɣɑɝɖɟɪ ɩɠɠɑɖɞɔɎəɚɝɞɨ ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɚɕ ɞɚɘɚ-

ɏɜɌɠɔɔ ɝ ɏɌɐɚɖɝɑɞɚɎɚɕ ɖɔɝɗɚɞɚɕ Ɏ ɚɢɑəɖɑ ɠɟəɖɢɔɔ ɛɑɣɑəɔ, ɛɌɢɔɑəɞɌɘ ɖɚɞɚɜɧɘ ɛɗɌəɔɜɟɑɞɝɫ 

ɡɔɜɟɜɏɔɣɑɝɖɚɑ ɗɑɣɑəɔɑ Ɏ ɝɜɌɎəɑəɔɔ ɝ çɓɚɗɚɞɧɘ ɝɞɌəɐɌɜɞɚɘè ðɏɑɛɌɞɚɝɢɔəɞɔɏɜɌɠɔɔ ɝ Ⱦɝ-99ɘ-

ȭɜɚɘɑɓɔɐɚɕ (ɘɑɍɜɚɠɑəɔə), ɝɚɎɘɑɥɑəəɚɕ ɝ ȺɀɉȶȾ-ȶȾ.  

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. Ȯ ɔɝɝɗɑɐɚɎɌəɔɔ ɛɜɚɌəɌɗɔɓɔɜɚɎɌəɧ ɐɌəəɧɑ 47 ɛɌɢɔɑəɞɚɎ ɝ ɛɑɜ-

Ɏɔɣəɧɘɔ ɔ Ɏɞɚɜɔɣəɧɘ ɚɛɟɡɚɗɑɎɧɘ ɛɚɜɌɒɑəɔɑɘ ɛɑɣɑəɔ, ɖɚɞɚɜɧɘ əɌ ɐɚɚɛɑɜɌɢɔɚəəɚɘ ɩɞɌɛɑ ɍɧ-

ɗɌ ɎɧɛɚɗəɑəɌ ȸȼȾ ɝ ɏɌɐɚɖɝɑɞɚɎɚɕ ɖɔɝɗɚɞɚɕ ɔ ɏɑɛɌɞɚɝɢɔəɞɔɏɜɌɠɔɫ ɝ Ⱦɝ-99ɘ-ȭɜɚɘɑɓɔɐɚɕ, ɝɚɎ-

ɘɑɥɑəəɚɕ ɝ ȺɀɉȶȾ-ȶȾ. ȺɢɑəɔɎɌɗɔɝɨ 2 ɖɚɗɔɣɑɝɞɎɑəəɧɡ ɛɚɖɌɓɌɞɑɗɫ functFLR ɔ HIU, ɖɌɣɑɝɞɎɑə-

əɧɑ ɛɚɖɌɓɌɞɑɗɔ FLIS ɝɔɝɞɑɘɧ ɐɗɫ ɚɢɑəɖɔ ɠɟəɖɢɔɚəɌɗɨəɚɏɚ ɜɑɓɑɜɎɌ ɛɑɣɑəɔ ɟ ɛɌɢɔɑəɞɚɎ, ɖɚɞɚ-

ɜɧɘ ɛɜɑɐɝɞɚɔɞ ɡɔɜɟɜɏɔɣɑɝɖɚɑ ɗɑɣɑəɔɑ Ɏ ɚɍɦɑɘɑ ɚɍɤɔɜəɚɕ ɜɑɓɑɖɢɔɔ. 

ȼɑɓɟɗɨɞɌɞɧ. Ȼɚ ɜɑɓɟɗɨɞɌɞɌɘ ɛɜɚɎɑɐɑəəɚɏɚ ɝɞɌɞɔɝɞɔɣɑɝɖɚɏɚ ɌəɌɗɔɓɌ ɍɧɗɌ ɎɧɫɎɗɑəɌ Ɏɧ-

ɝɚɖɌɫ ɖɚɜɜɑɗɫɢɔɫ ɛɚɖɌɓɌɞɑɗɑɕ ɠɟəɖɢɔɔ ɛɑɣɑəɔ functFLR (ɛɚɖɌɓɌɞɑɗɨ ɖɚɜɜɑɗɫɢɔɔ r ȻɔɜɝɚəɌ 

0,5704, p=0.05), HIU (r=0.6561, p<0.05), FLIS (r=0.3611, p=0.016) ɝ ɜɑɓɟɗɨɞɌɞɌɘɔ ɏɑɛɌɞɚɝɢɔəɞɔ-

ɏɜɌɠɔɔ ɝ Ⱦɝ-99ɘ-ȭɜɚɘɑɓɔɐɚɕ, ɝɚɎɘɑɥɑəəɚɕ ɝ ȺɀɉȶȾ-ȶȾ (p<0.05). ȭɧɗɔ ɛɚɗɟɣɑəɧ ɝɞɌɞɔɝɞɔɣɑ-

ɝɖɔ ɓəɌɣɔɘɧɑ ɜɌɓɗɔɣɔɫ ɘɑɒɐɟ ɏɜɟɛɛɌɘɔ ɛɌɢɔɑəɞɚɎ ɝ ɖɗɌɝɝɌɘɔ əɌɜɟɤɑəɔɕ ɠɟəɖɢɔɔ ɛɑɣɑəɔ ɛɚ 

Child -Pugh Ȭ ɔ Ȯ; Ȭ ɔ Ƚ (p<0.05). ȭɧɗɌ ɎɧɫɎɗɑəɌ ɎɧɝɚɖɌɫ ɖɚɜɜɑɗɫɢɔɫ ɛɚɖɌɓɌɞɑɗɑɕ ɠɟəɖɢɔɔ ɛɑ-

ɣɑəɔ FunctFLR, FLIS ɔ ɏɑɛɌɞɚɝɢɔəɞɔɏɜɌɠɔɔ (Tc99m-ȭɜɚɘɑɓɔɐɌ) (p<0.05) ɝ ɐɌəəɧɘɔ ɤɖɌɗɧ 

Child -Pugh.  

ȮɧɎɚɐɧ. ȸȼȾ ɝ ɏɌɐɚɖɝɑɞɚɎɚɕ ɖɔɝɗɚɞɚɕ ɚɍɗɌɐɌɑɞ Ɏɧɝɚɖɔɘ ɛɚɞɑəɢɔɌɗɚɘ Ɏ ɛɜɑɐɚɛɑɜɌɢɔ-

ɚəəɚɕ ɚɢɑəɖɑ ɠɟəɖɢɔɔ ɛɑɣɑəɔ, ɖɚɞɚɜɌɫ Ɏ ɛɑɜɝɛɑɖɞɔɎɑ ɘɚɒɑɞ ɍɧɞɨ ɜɌɝɝɘɚɞɜɑəɌ Ɏ ɖɌɣɑɝɞɎɑ Ɍɗɨ-

ɞɑɜəɌɞɔɎəɚɏɚ ɘɑɞɚɐɌ ɛɜɔ ɛɗɌəɔɜɚɎɌəɔɔ ɚɍɤɔɜəɧɡ ɜɑɓɑɖɢɔɕ. 
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THE ROLE OF MAGNETIC RESONANCE IMAGING WITH GADOXETIC ACID IN THE  

ASSESSMENT OF THE FUNCTIONAL RESERVE OF THE LIVER 

 

Mnatsakanyan M.K. 1, Rubtsova N.A. 1, Kabanov D.O. 1, Nerestyuk Ya.I. 1, Sidorov D.V. 1,  

Petrov L.O. 2, Isaeva A.G. 2, Kaprin A.D. 1,2 

 
1 ð P.A. Herzen Moscow Research Oncological Institute - branch of the National Medical Research Center of Radiology.  

2 ð A.F. Tsyb Medical Radiological Research Center - branch of the National Medical Research Center of Radiology.  

 

ost -resection hepatic failure is the most severe complication in modern hepatobiliary sur-

gery, its preoperati ve prediction remains an urgent and unsolved problem. The article pre-

sents a personal experience of using magnetic resonance imaging with gadoxetic acid to as-

sess the functional reserves of the liver in patients with liver tumor lesions who are to un-

dergo surgical treatment.  

Purpose.  To evaluate the diagnostic efficacy of magnetic resonance imaging with gadoxetic 

acid in assessing liver function in patients who are planned for surgical treatment in comparison 

with the "gold standard" - hepatoscintigraphy wi th Tc -99m -Bromeside (mebrofenin) combined with 

SPECT-CT. 

Materials and methods.  The study analyzed the data of 47 patients with primary and sec-

ondary tumor lesions of the liver, who underwent MRI with gadoxetic acid and hepatoscintigraphy 

with Tc -99m -Brome zide combined with SPECT -CT at the preoperative stage. Two quantitative indica-

tors of functFLR and HIU were evaluated, the qualitative indicators of the FLIS system for assessing 

the functional reserve of the liver in patients who are to undergo surgical t reatment in the amount of 

extensive resection.  

Results.  According to the results of the statistical analysis, a high correlation of liver function 

indices functFLR (Pearson's correlation index r 0.5704, p = 0.05), HIU (r = 0.6561, p <0.05), FLIS (r = 

0.361 1, p = 0.016) with the results hepatoscintigraphy with Tc -99m -Bromezide combined with 

SPECT-CT (p <0.05). Statistically significant differences were obtained between the groups of pa-

tients with Child -Pugh classes of liver dysfunctions A and B; A and C (p < 0.05). There was a high 

correlation between the indicators of liver function FunctFLR, FLIS and hepatoscintigraphy (Tc99m -

Bromezide) (p <0.05) with the data of the Child -Pugh scale.  

Conclusions.  MRI with gadoxetic acid has a high potential in the preoperat ive assessment of 

liver function, which in the future can be considered as an alternative method for planning extensive 

resections.  

  

Keywords: liver function, functional MRI, gadoxetic acid, hepatoscintigraphy with mebrofenin, 

post -resection liver failure . 
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ɚ Ɏɝɑɘ ɘɔɜɑ əɌɍɗɪɐɌɑɞɝɫ ɞɑəɐɑə-

ɢɔɫ ɜɚɝɞɌ ɛɚɖɌɓɌɞɑɗɑɕ ɓɌɍɚɗɑɎɌɑ-

ɘɚɝɞɔ ɓɗɚɖɌɣɑɝɞɎɑəəɧɘɔ əɚɎɚɚɍɜɌ-

ɓɚɎɌəɔɫɘɔ (ȳȹȺ) ɛɑɣɑəɔ, ɖɌɖ ɛɑɜ-

Ɏɔɣəɚɏɚ, ɞɌɖ ɔ ɘɑɞɌɝɞɌɞɔɣɑɝɖɚɏɚ 

ɡɌɜɌɖɞɑɜɌ. ȻɑɜɎɔɣəɧɕ ɜɌɖ ɛɑɣɑəɔ ɓɌəɔɘɌɑɞ 

ɤɑɝɞɚɑ ɘɑɝɞɚ ɝɜɑɐɔ əɌɔɍɚɗɑɑ ɣɌɝɞɚ ɐɔɌɏəɚ-

ɝɞɔɜɟɑɘɧɡ ɚəɖɚɗɚɏɔɣɑɝɖɔɡ ɓɌɍɚɗɑɎɌəɔɕ ɔ 

ɞɜɑɞɨɑ ɘɑɝɞɚ ɝɜɑɐɔ ɛɜɔɣɔə ɝɘɑɜɞəɚɝɞɔ ɚɞ 

ɜɌɖɌ Ɏɚ Ɏɝɑɘ ɘɔɜɑ [1].  

ȸɑɞɌɝɞɌɞɔɣɑɝɖɚɑ ɛɚɜɌɒɑəɔɑ ɛɑɣɑəɔ 

ɎɝɞɜɑɣɌɑɞɝɫ ɓəɌɣɔɞɑɗɨəɚ ɣɌɥɑ. ȹɌɔɍɚɗɑɑ ɣɌ-

ɝɞɚ ɜɑɣɨ ɔɐɑɞ ɚ ɘɑɞɌɝɞɌɓɌɡ ɖɚɗɚɜɑɖɞɌɗɨəɚɏɚ 

ɜɌɖɌ (ȶȶȼ), ɖɚɞɚɜɧɕ ɓɌəɔɘɌɑɞ ɞɜɑɞɨɑ ɘɑɝɞɚ 

ɛɚ ɓɌɍɚɗɑɎɌɑɘɚɝɞɔ ɔ Ɏɞɚɜɚɑ ɘɑɝɞɚ ɛɚ ɝɘɑɜɞ-

əɚɝɞɔ. Ȼɜɔ ɖɚɗɚɜɑɖɞɌɗɨəɚɘ ɜɌɖɑ, əɌ ɘɚɘɑəɞ 

ɛɚɝɞɌəɚɎɖɔ ɐɔɌɏəɚɓɌ, ɘɑɞɌɝɞɌɓɧ Ɏ ɛɑɣɑəɔ 

ɎɧɫɎɗɫɪɞɝɫ ɟ 25% ɛɌɢɔɑəɞɚɎ. Ȯ ɢɑɗɚɘ, ɘɑ-
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ɞɌɝɞɌɞɔɣɑɝɖɚɑ ɛɚɜɌɒɑəɔɑ ɛɑɣɑəɔ ɐɔɌɏəɚɝɞɔ-

ɜɟɑɞɝɫ əɌ ɜɌɓəɧɡ ɩɞɌɛɌɡ ɍɚɗɑɓəɔ ɟ 50% ɛɌ-

ɢɔɑəɞɚɎ ɝ ɖɚɗɚɜɑɖɞɌɗɨəɧɘ ɜɌɖɚɘ ɔ ɛɚɣɞɔ 

40% ɍɚɗɨəɧɡ ɛɚɏɔɍɌɑɞ ɔɘɑəəɚ ɚɞ ɛɜɚɏɜɑɝɝɔ-

ɜɚɎɌəɔɫ ɚɛɟɡɚɗɑɎɚɏɚ ɛɚɜɌɒɑəɔɫ ɛɑɣɑəɔ ɛɜɔ 

ɚɞɝɟɞɝɞɎɔɔ ɐɜɟɏɔɡ ɚɞɐɌɗɑəəɧɡ ɘɑɞɌɝɞɌɓɚɎ 

[2]. Ƚɗɑɐɟɑɞ ɚɞɘɑɞɔɞɨ, ɣɞɚ ɔɝɛɚɗɨɓɚɎɌəɔɑ ɝɚ-

Ɏɜɑɘɑəəɧɡ ɝɡɑɘ ɝɔɝɞɑɘəɚɕ ɛɚɗɔɡɔɘɔɚɞɑɜɌ-

ɛɔɔ əɑ ɛɚɓɎɚɗɫɪɞ ɝɟɥɑɝɞɎɑəəɚ ɟɎɑɗɔɣɔɞɨ 

ɛɜɚɐɚɗɒɔɞɑɗɨəɚɝɞɨ ɒɔɓəɔ ɍɚɗɨəɧɡ ɐɌəəɚɕ 

ɏɜɟɛɛɧ, ɖɚɞɚɜɌɫ Ɏ ɝɜɑɐəɑɘ ɝɚɝɞɌɎɗɫɑɞ 18 ɘɑ-

ɝɫɢɑɎ [3].  

ȹɌ ɝɑɏɚɐəɫɤəɔɕ ɐɑəɨ ɚɍɤɔɜəɧɑ ɜɑɓɑɖ-

ɢɔɔ ɛɑɣɑəɔ (ȺȼȻ) ɚɝɞɌɪɞɝɫ ɑɐɔəɝɞɎɑəəɧɘ 

ɘɑɞɚɐɚɘ ɗɑɣɑəɔɫ ɛɌɢɔɑəɞɚɎ ɝ ɛɑɜɎɔɣəɧɘɔ ɔ 

ɘɑɞɌɝɞɌɞɔɣɑɝɖɔɘɔ ɚɛɟɡɚɗɫɘɔ ɛɑɣɑəɔ, ɛɚɓɎɚ-

ɗɫɪɥɔɘɔ ɐɚɝɞɔɣɨ ɡɚɜɚɤɔɡ ɚɞɐɌɗɑəəɧɡ ɜɑ-

ɓɟɗɨɞɌɞɚɎ [4]. Ȯ 50% ɝɗɟɣɌɑɎ ɟ ɛɌɢɔɑəɞɚɎ ɝ 

ɘɑɞɌɝɞɌɞɔɣɑɝɖɔɘ ɛɚɜɌɒɑəɔɑɘ ɛɑɣɑəɔ ɛɚɞɑə-

ɢɔɌɗɨəɚ Ɏɚɓɘɚɒəɚ ɜɌɐɔɖɌɗɨəɚɑ ɗɑɣɑəɔɑ Ɏ 

ɚɞəɚɤɑəɔɔ ɛɑɜɎɔɣəɧɡ ɚɛɟɡɚɗɑɕ. Ȼɜɔ ɩɞɚɘ 

ɜɑɓɑɖɞɌɍɑɗɨəɚɝɞɨ ɘɑɞɌɝɞɌɓɚɎ Ɏ ɛɑɣɑəɨ əɑ 

ɛɜɑɎɧɤɌɑɞ 10-25% [5]. ȻɜɔɣɔəɌɘɔ ɚɞɖɌɓɌ ɚɞ 

ɚɛɑɜɌɢɔɔ, əɌɜɫɐɟ ɝ əɌɗɔɣɔɑɘ ɚɞɐɌɗɑəəɧɡ 

Ɏəɑɛɑɣɑəɚɣəɧɡ ɘɑɞɌɝɞɌɓɚɎ, ɎɚɎɗɑɣɑəɔɫ Ɏ 

ɛɜɚɢɑɝɝ ɘɌɏɔɝɞɜɌɗɨəɧɡ ɝɚɝɟɐɚɎ, ɘəɚɒɑ-

ɝɞɎɑəəɚɏɚ ɍɔɗɚɍɌɜəɚɏɚ ɛɚɜɌɒɑəɔɫ ɛɑɣɑəɔ ɔ 

ɝɑɜɨɑɓəɧɡ ɝɚɛɟɞɝɞɎɟɪɥɔɡ ɓɌɍɚɗɑɎɌəɔɕ, ɣɌ-

ɥɑ Ɏɝɑɏɚ ɫɎɗɫɪɞɝɫ əɑɐɚɝɞɌɞɚɣəɧɕ ɠɟəɖɢɔɚ-

əɌɗɨəɧɕ ɜɑɓɑɜɎ ɛɑɣɑəɔ ɔ ɜɔɝɖ ɜɌɓɎɔɞɔɫ 

ɛɚɝɞɜɑɓɑɖɢɔɚəəɚɕ ɛɑɣɑəɚɣəɚɕ əɑɐɚɝɞɌɞɚɣəɚ-

ɝɞɔ (ȻȻȹ). 

ȹɑɝɘɚɞɜɫ əɌ ɐɚɝɞɔɏəɟɞɧɑ ɟɝɛɑɡɔ Ɏ ɜɌɓ-

Ɏɔɞɔɔ ɔ ɝɚɎɑɜɤɑəɝɞɎɚɎɌəɔɑ ɡɔɜɟɜɏɔɣɑɝɖɚɕ 

ɞɑɡəɔɖɔ, ɖɗɔəɔɣɑɝɖɔɡ ɔ ɍɔɚɡɔɘɔɣɑɝɖɔɡ ɛɌ-

ɜɌɘɑɞɜɚɎ, ɛɜɚɏəɚɝɞɔɣɑɝɖɔɡ ɤɖɌɗ ɔ ɝɔɝɞɑɘ, 

ȻȻȹ ɚɝɞɌɑɞɝɫ ɚɐəɚɕ ɔɓ ɏɗɌɎəɧɡ ɛɜɔɣɔə ɗɑ-

ɞɌɗɨəɚɝɞɔ ɛɚɝɗɑ ȺȼȻ [6]. Ȼɚɝɗɑ ȺȼȻ ɣɌɝɞɚɞɌ 

ɝɗɟɣɌɑɎ ɛɑɣɑəɚɣəɚɕ əɑɐɚɝɞɌɞɚɣəɚɝɞɔ ɝɚɝɞɌɎ-

ɗɫɑɞ 3-8%, Ɍ ɟɜɚɎɑəɨ ɝɘɑɜɞəɚɝɞɔ, ɝɎɫɓɌəəɚɕ 

ɝ ɛɑɣɑəɚɣəɚɕ əɑɐɚɝɞɌɞɚɣəɚɝɞɨɪ, ɛɚ ɐɌəəɧɘ 

ɗɔɞɑɜɌɞɟɜɧ ɐɚɝɞɔɏɌɑɞ 30% [7]. ȹɌɔɍɚɗɑɑ ɣɌ-

ɝɞɚ ȻȻȹ ɎɝɞɜɑɣɌɑɞɝɫ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɐɔɠɠɟɓ-

əɧɘɔ ɡɜɚəɔɣɑɝɖɔɘɔ ɓɌɍɚɗɑɎɌəɔɫɘɔ ɛɑɣɑəɔ 

(ɢɔɜɜɚɓ, ɝɞɑɌɞɚɓ). ȿ ɚəɖɚɗɚɏɔɣɑɝɖɔɡ ɛɌɢɔɑə-

ɞɚɎ ɛɜɔɣɔəɌ ɜɌɓɎɔɞɔɫ ȻȻȹ ɓɌɣɌɝɞɟɪ ɝɚɛɜɫ-

ɒɑəɌ ɝ ɏɑɛɌɞɚɞɚɖɝɔɣəɚɝɞɨɪ ɚɞ ɝɔɝɞɑɘəɚɕ 

ɡɔɘɔɚɞɑɜɌɛɔɔ, ɣɞɚ ɫɎɗɫɑɞɝɫ ɝɑɜɨɑɓəɚɕ ɛɜɚ-

ɍɗɑɘɚɕ ɛɜɔ ɛɗɌəɔɜɚɎɌəɔɔ ɐɌɗɨəɑɕɤɑɏɚ ɡɔ-

ɜɟɜɏɔɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ [8]. ȻɜɚɏəɚɓɔɜɚɎɌəɔɑ 

ȻȻȹ ɚɝɞɌɑɞɝɫ ɌɖɞɟɌɗɨəɚɕ ɔ əɑɜɑɤɑəəɚɕ 

ɛɜɚɍɗɑɘɚɕ, ɚɏɜɌəɔɣɔɎɌɪɥɑɕ Ɏɚɓɘɚɒəɚɝɞɔ 

ɡɔɜɟɜɏɔɔ ɛɑɣɑəɔ.  

Ȼɜɔ ɛɗɌəɔɜɚɎɌəɔɔ ɜɑɓɑɖɢɔɕ ɛɑɣɑəɔ 

ɜɔɝɖ ɜɌɓɎɔɞɔɫ ȻȻȹ ɚɛɜɑɐɑɗɫɑɞɝɫ ɐɎɟɘɫ 

əɌɔɍɚɗɑɑ ɓəɌɣɔɘɧɘɔ ɠɌɖɞɚɜɌɘɔ: ɛɗɌəɔɜɟɑ-

ɘɧɘ ɚɝɞɌɞɚɣəɧɘ ɚɍɦɑɘɚɘ ɛɑɣɑəɔ ɔ ɑɏɚ 

ɠɟəɖɢɔɑɕ. ȺɢɑəɖɌ ɚɝɞɌɞɚɣəɚɏɚ ɚɍɦɑɘɌ ɛɑɣɑ-

əɔ ɝ ɛɚɘɚɥɨɪ çɓɚɗɚɞɚɏɚ ɝɞɌəɐɌɜɞɌè ȶȾ-

Ɏɚɗɪɘɑɞɜɔɔ ɝɑɏɚɐəɫ əɑ ɛɜɑɐɝɞɌɎɗɫɑɞ ɝɗɚɒ-

əɚɝɞɑɕ. Ɂɔɜɟɜɏɔ ɛɜɔɤɗɔ ɖ ɎɧɎɚɐɟ, ɣɞɚ ɐɗɫ 

ɛɜɑɐɚɞɎɜɌɥɑəɔɫ ɜɌɓɎɔɞɔɫ ȻȻȹ, ɚɝɞɌɞɚɣəɧɕ 

ɠɟəɖɢɔɚəɌɗɨəɧɕ ɚɍɦɑɘ ɛɑɣɑəɔ ɐɚɗɒɑə ɝɚ-

ɝɞɌɎɗɫɞɨ əɑ ɘɑəɑɑ 25% ɚɞ ɚɍɥɑɏɚ ɚɍɦɑɘɌ ɐɗɫ 

ɛɌɢɔɑəɞɚɎ ɝ əɚɜɘɌɗɨəɚɕ ɠɟəɖɢɔɑɕ ɛɑɣɑəɔ, 

30% ð ɖɚɞɚɜɧɑ ɛɚɗɟɣɌɗɔ ɡɔɘɔɚɞɑɜɌɛɔɪ Ɏ ɞɑ-

ɣɑəɔɑ 12 ɘɑɝɫɢɑɎ ɔ əɑ ɘɑəɑɑ 40% ð ɝ ɢɔɜɜɚ-

ɓɚɘ [9, 10]. ȺɐəɌɖɚ ɐɌəəɧɡ Ɏɚɗɪɘɑɞɜɔɔ ɐɗɫ 

ɛɜɚɏəɚɓɔɜɚɎɌəɔɫ ȻȻȹ əɑɐɚɝɞɌɞɚɣəɚ, ɛɚ-

ɝɖɚɗɨɖɟ ɘɑɞɚɐ əɑ ɛɚɓɎɚɗɫɑɞ ɛɚɗɟɣɌɞɨ ɔəɠɚɜ-

ɘɌɢɔɪ ɚ ɠɟəɖɢɔɚəɌɗɨəɚɘ ɝɚɝɞɚɫəɔɔ ɚɝɞɌɪ-

ɥɑɕɝɫ ɛɌɜɑəɡɔɘɧ ɛɑɣɑəɔ ɛɚɝɗɑ ɜɑɓɑɖɢɔɔ.  

Ȯ ɖɗɔəɔɣɑɝɖɚɕ ɛɜɌɖɞɔɖɑ ɛɜɔɘɑəɫɪɞɝɫ 

ɜɌɓɗɔɣəɧɑ ɘɑɞɚɐɧ ɐɗɫ ɚɛɜɑɐɑɗɑəɔɫ ɠɟəɖɢɔɔ 

ɛɑɣɑəɔ, ɎɖɗɪɣɌɫ ɗɌɍɚɜɌɞɚɜəɧɑ ɌəɌɗɔɓɧ (Ɍɗɨ-

ɍɟɘɔə, ɍɔɗɔɜɟɍɔə ɔ ɐɜ.), ɛɜɚɏəɚɝɞɔɣɑɝɖɔɑ 

ɤɖɌɗɧ (Child-Pugh, MELD), ɐɔəɌɘɔɣɑɝɖɔɑ 

ɠɟəɖɢɔɚəɌɗɨəɧɑ ɞɑɝɞɧ (ɖɗɔɜɑəɝ ɞɑɝɞ ɝ ɔə-

ɐɚɢɔɌəɔəɚɘ ɓɑɗɑəɧɘ, ɘɑɞɌɢɑɞɔəɚɎɧɕ ɐɧɡɌ-

ɞɑɗɨəɧɕ ɞɑɝɞ ɔ ɐɜ.) ɔ ɘɑɞɚɐɧ ɎɔɓɟɌɗɔɓɌɢɔɔ 

(ɏɑɛɌɞɚɝɢɔəɞɔɏɜɌɠɔɫ, ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɌɫ 

ɞɚɘɚɏɜɌɠɔɫ). ȹɌɔɍɚɗɑɑ ɜɌɝɛɜɚɝɞɜɌəɑəəɚɕ 

ɛɜɚɏəɚɝɞɔɣɑɝɖɚɕ ɤɖɌɗɚɕ ɐɗɫ ɚɢɑəɖɔ ɜɔɝɖɌ 

ɎɚɓəɔɖəɚɎɑəɔɫ ȻȻȹ, ɫɎɗɫɑɞɝɫ ɝɔɝɞɑɘɌ Ƚhild-

Pugh, ɖɚɞɚɜɌɫ ɞɜɌɐɔɢɔɚəəɚ ɔɝɛɚɗɨɓɟɑɞɝɫ 

ɛɜɔ ɚɞɍɚɜɑ ɛɌɢɔɑəɞɚɎ ɝ ɏɑɛɌɞɚɢɑɗɗɪɗɫɜəɚɕ 

ɖɌɜɢɔəɚɘɚɕ ɔ ɢɔɜɜɚɓɚɘ ɛɑɣɑəɔ ɐɗɫ ɜɑɓɑɖ-

ɢɔɔ ɔɗɔ ɞɜɌəɝɛɗɌəɞɌɢɔɔ. ȰɌəəɌɫ ɘɑɞɚɐɔɖɌ 

ɐɌɑɞ ɖɚɝɎɑəəɟɪ ɔəɠɚɜɘɌɢɔɪ ɚ ɠɟəɖɢɔɔ ɛɑ-

ɣɑəɔ ɔ əɑ ɘɚɒɑɞ ɝɗɟɒɔɞɨ əɌɐɑɒəɧɘ ɛɜɑɐɔɖ-

ɞɚɜɚɘ ɛɜɚɏəɚɓɔɜɚɎɌəɔɫ ɖɗɔəɔɣɑɝɖɚɏɚ ɔɝɡɚɐɌ 

ɜɑɓɑɖɢɔɔ ɛɑɣɑəɔ, ɚɐəɌɖɚ ɛɚɓɎɚɗɫɑɞ ɔɝɖɗɪ-

ɣɔɞɨ ɛɌɢɔɑəɞɚɎ ɝ ɐɑɖɚɘɛɑəɝɔɜɚɎɌəəɧɘɔ 

ɠɚɜɘɌɘɔ ɢɔɜɜɚɓɌ ɛɜɔ ɛɗɌəɔɜɚɎɌəɔɔ ȺȼȻ 

[11].  

ȹɌ ɝɑɏɚɐəɫɤəɔɕ ɐɑəɨ çɓɚɗɚɞɧɘ ɝɞɌə-

ɐɌɜɞɚɘè ɐɗɫ ɚɢɑəɖɔ ɠɟəɖɢɔɚəɌɗɨəɚɏɚ ɝɚɝɞɚ-

ɫəɔɫ ɛɌɜɑəɡɔɘɧ ɛɑɣɑəɔ ɫɎɗɫɑɞɝɫ ɜɌɐɔɚ-

əɟɖɗɔɐəɧɕ ɘɑɞɚɐ ɎɔɓɟɌɗɔɓɌɢɔɔ ð ɏɑɛɌɞɚɝ-

ɢɔəɞɔɏɜɌɠɔɫ ɝ Ⱦɝ-99ɘ-ȭɜɚɘɑɓɔɐɚɕ ɝɚɎɘɑ-

ɥɑəəɚɕ ɝ ȺɀɉȶȾ-ȶȾ. ȿɜɚɎɑəɨ ɝɖɚɜɚɝɞɔ ɖɗɔ-

ɜɑəɝɌ ȼɀȻ ɘɑəɑɑ 2,69%/ɘɔə/ɘ2 ɝɚɛɜɫɒɑə ɝ 

Ɏɧɝɚɖɔɘ ɜɔɝɖɚɘ ɜɌɓɎɔɞɔɫ ɚɝɞɜɚɕ ɛɚɝɞɜɑɓɑɖ-

ɢɔɚəəɚɕ ɛɑɣɑəɚɣəɚɕ əɑɐɚɝɞɌɞɚɣəɚɝɞɔ. ȸɑɞɚɐ 

ɛɚɓɎɚɗɫɑɞ ɖɚəɖɜɑɞəɚ ɚɢɑəɔɞɨ ɚɝɞɌɞɚɣəɟɪ 

ɠɟəɖɢɔɪ ɛɑɣɑəɔ, ɚɛɜɑɐɑɗɫɑɘɟɪ ɖɌɖ ɝɖɚ-

ɜɚɝɞɨ ɛɚɏɗɚɥɑəɔɫ ɘɑɍɜɚɠɑəɔəɌ, Ɍ ɞɌɖɒɑ 

ɘɚɒɑɞ ɛɜɑɐɚɝɞɌɎɔɞɨ ɐɚɛɚɗəɔɞɑɗɨəɧɑ ɐɌəəɧɑ 

ɚɍ ɩɖɝɖɜɑɢɔɔ ɘɑɍɜɚɠɑəɔəɌ. Ƚ 2010 ɏɚɐɌ ɏɑ-

ɛɌɞɚɝɢɔəɞɔɏɜɌɠɔɫ ɐɗɫ ɚɢɑəɖɔ ɠɟəɖɢɔɔ ɍɟ-

ɐɟɥɑɏɚ ɚɝɞɌɞɖɌ ɛɑɣɑəɔ ɜɑɏɟɗɫɜəɚ ɔɝɛɚɗɨɓɟ-

ɑɞɝɫ ɖɚɗɗɑɏɌɘɔ F. Rassam et al. Ɏ ɚəɖɚɗɚɏɔɣɑ-

ɝɖɚɘ ɢɑəɞɜɑ ȬɘɝɞɑɜɐɌɘɌ. ȳɌ 10-ɗɑɞəɔɕ ɛɑ-

ɜɔɚɐ ɔɝɛɚɗɨɓɚɎɌəɔɫ ɍɧɗɌ ɛɚɖɌɓɌəɌ ɎɧɝɚɖɌɫ 

ɛɜɚɏəɚɝɞɔɣɑɝɖɌɫ ɓəɌɣɔɘɚɝɞɨ Ɏ ɚɛɜɑɐɑɗɑəɔɔ 

ȻȻȹ ɔ Ɏ 2019 ɏɚɐɟ ɚɛɟɍɗɔɖɚɎɌəɧ ɛɜɌɖɞɔɣɑ-

ɝɖɔɑ ɜɑɖɚɘɑəɐɌɢɔɔ ɛɚ ɔɝɛɚɗɨɓɚɎɌəɔɪ ɘɑɞɚ-

ɐɌ ɐɗɫ ɖɚɗɔɣɑɝɞɎɑəəɚɕ ɚɢɑəɖɔ  ɠɟəɖɢɔɔ  ɛɑ- 
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ɣɑəɔ [12].  

Ȯəɑɐɜɑəɔɑ Ɏ ɖɗɔəɔɣɑɝɖɟɪ ɛɜɌɖɞɔɖɟ 

ɠɟəɖɢɔɚəɌɗɨəɧɡ ɘɑɞɚɐɔɖ ȸȼȾ ɝ ɛɚɘɚɥɨɪ 

ɏɑɛɌɞɚɞɜɚɛəɧɡ ɖɚəɞɜɌɝɞəɧɡ ɛɜɑɛɌɜɌɞɚɎ 

ɛɜɔɚɍɜɑɗɔ ɚɏɜɚɘəɟɪ ɛɚɛɟɗɫɜəɚɝɞɨ Ɏ ɛɚɝɗɑɐ-

əɔɑ ɏɚɐɧ ɔ ɐɌɗɔ ɘəɚɏɚɚɍɑɥɌɪɥɔɑ ɜɑɓɟɗɨɞɌ-

ɞɧ Ɏ ɠɟəɖɢɔɚəɌɗɨəɚɕ ɚɢɑəɖɑ ɛɑɣɑəɔ ɛɑɜɑɐ 

ɑɑ ɜɑɓɑɖɢɔɑɕ, ɛɚɝɖɚɗɨɖɟ ɚəɔ ɘɚɏɟɞ ɍɧɞɨ ɔə-

ɞɑɏɜɔɜɚɎɌəɧ Ɏ ɖɗɔəɔɣɑɝɖɟɪ ɛɜɌɖɞɔɖɟ ɝ ɍɚ-

ɗɑɑ Ɏɧɝɚɖɔɘ Ɏɜɑɘɑəəɧɘ ɔ ɛɜɚɝɞɜɌəɝɞɎɑə-

əɧɘ ɜɌɓɜɑɤɑəɔɑɘ ɔ ɍɑɓ ɔɚəɔɓɔɜɟɪɥɑɏɚ ɔɓ-

ɗɟɣɑəɔɫ. Ȯ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ, ɘəɚɏɔɑ ɔɝɝɗɑ-

ɐɚɎɌəɔɫ ɛɚɖɌɓɌɗɔ, ɣɞɚ Gd-EOB -DTPA ɔə-

ɠɚɜɘɌɞɔɎəɌ ɐɗɫ ɚɢɑəɖɔ ɠɟəɖɢɔɔ ɛɑɣɑəɔ 

[13 -16]. Ȯ ɣɌɝɞəɚɝɞɔ, ɜɑɞɜɚɝɛɑɖɞɔɎəɚɑ ɔɝɝɗɑ-

ɐɚɎɌəɔɑ Ulrika Asenbaum ɝ ɝɚɌɎɞ. (2018 ɏ.), Ɏ 

ɖɚɞɚɜɚɘ ɜɑɓɟɗɨɞɌɞɧ ɗɚɏɔɝɞɔɣɑɝɖɚɏɚ ɜɑɏɜɑɝ-

ɝɔɚəəɚɏɚ ɌəɌɗɔɓɌ ɛɚɖɌɓɌɗɔ, ɣɞɚ ɛɚəɔɒɑəəɧɕ 

functFL R ɝɎɫɓɌə ɝ ɍɚɗɑɑ Ɏɧɝɚɖɚɕ Ɏɑɜɚɫɞəɚ-

ɝɞɨɪ ɜɌɓɎɔɞɔɫ ȻȻȹ. Ƀɑɘ ɘɑəɨɤɑ ɛɚɏɗɚɥɑ-

əɔɑ, ɞɑɘ ɍɚɗɑɑ Ɏɑɜɚɫɞəɚ, ɣɞɚ ɟ ɛɌɢɔɑəɞɚɎ ɜɌ-

ɓɚɎɨɑɞɝɫ ȻȻȹ.  

ɂɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. 

Ⱥɛɜɑɐɑɗɔɞɨ ɐɔɌɏəɚɝɞɔɣɑɝɖɟɪ ɩɠɠɑɖ-

ɞɔɎəɚɝɞɨ ȸȼȾ ɝ ɏɌɐɚɖɝɑɞɚɎɚɕ ɖɔɝɗɚɞɚɕ Ɏ 

ɚɢɑəɖɑ ɠɟəɖɢɔɔ ɛɑɣɑəɔ, ɖɚɞɚɜɧɘ ɛɗɌəɔɜɟ-

ɑɞɝɫ ɡɔɜɟɜɏɔɣɑɝɖɚɑ ɗɑɣɑəɔɑ Ɏ ɝɜɌɎəɑəɔɔ ɝ 

çɓɚɗɚɞɧɘ ɝɞɌəɐɌɜɞɚɘè ð ɏɑɛɌɞɚɝɢɔəɞɔɏɜɌɠɔɔ 

ɝ Ⱦɝ-99ɘ-ȭɜɚɘɑɓɔɐɚɕ, ɝɚɎɘɑɥɑəəɚɕ ɝ 

ȺɀɉȶȾ-ȶȾ.  

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. 

Ȯ ɔɝɝɗɑɐɚɎɌəɔɑ ɍɧɗɚ Ɏɖɗɪɣɑəɚ 29 ɛɌ-

ɢɔɑəɞɚɎ ɝ ɘɑɞɌɝɞɌɞɔɣɑɝɖɔɘ ɛɚɜɌɒɑəɔɑɘ ɛɑ-

ɣɑəɔ, 11 ɛɌɢɔɑəɞɚɎ ɝ ȯɂȼ, 7 ɛɌɢɔɑəɞɚɎ ɝ 

Ɂɂȼ Ɏ ɎɚɓɜɌɝɞɑ ɚɞ 23 ɐɚ 84 ɗɑɞ (ɝɜɑɐəɔɕ Ɏɚɓ-

ɜɌɝɞ 60,7 Ñ12,3 ɗɑɞ) ɛɜɚɡɚɐɔɎɤɔɡ ɚɍɝɗɑɐɚɎɌ-

əɔɑ ɔ ɗɑɣɑəɔɑ Ɏ ɖɗɔəɔɖɌɡ ȸȹȴȺȴ ɔɘ. Ȼ.Ȭ. 

ȯɑɜɢɑəɌ ɔ ȸȼȹɂ ɔɘ. Ȭ.ɀ. ɂɧɍɌ ð ɠɔɗɔɌɗɌɡ 

ɀȯȭȿ çȹȸȴɂ ɜɌɐɔɚɗɚɏɔɔè ȸɔəɓɐɜɌɎɌ ȼɚɝ-

ɝɔɔ. Ȱɗɫ ɚɛɜɑɐɑɗɑəɔɫ ɛɜɚɏəɚɓɌ ɜɌɓɎɔɞɔɫ 

ȻȻȹ ɔɝɛɚɗɨɓɚɎɌɗɌɝɨ ɤɖɌɗɌ Child-Pugh, Ɏ ɝɚ-

ɚɞɎɑɞɝɞɎɔɔ ɝ ɖɚɞɚɜɚɕ 39 ɛɌɢɔɑəɞɚɎ ɍɧɗɔ 

ɚɢɑəɑəɧ ɖɌɖ Child-Pugh A, 5 ð Child -Pugh B, 

2 ð Child -Pugh Ƚ. ȻɜɔəɔɘɌɫ Ɏɚ ɎəɔɘɌəɔɑ 

ɜɌɝɛɜɚɝɞɜɌəɑəəɚɝɞɨ ɚɛɟɡɚɗɑɎɚɏɚ ɛɜɚɢɑɝɝɌ, 

ɏɔɝɞɚɗɚɏɔɣɑɝɖɚɑ ɝɞɜɚɑəɔɑ ɚɛɟɡɚɗɔ, əɌɗɔɣɔɑ 

əɑɘəɚɏɚɣɔɝɗɑəəɧɡ Ɏɞɚɜɔɣəɧɡ ɔɓɘɑəɑəɔɕ Ɏ 

ɚɍɑɔɡ ɐɚɗɫɡ ɛɑɣɑəɔ 25 ɛɌɢɔɑəɞɌɘ əɌ ɛɑɜɎɚɘ 

ɩɞɌɛɑ ɍɧɗɚ ɜɑɖɚɘɑəɐɚɎɌəɚ ɛɜɚɎɑɐɑəɔɑ ɗɑ-

ɖɌɜɝɞɎɑəəɚɏɚ ɗɑɣɑəɔɫ. Ȯ ɝɎɫɓɔ ɝɚ ɝəɔɒɑə-

əɧɘ ɠɟəɖɢɔɚəɌɗɨəɧɘ ɜɑɓɑɜɎɚɘ ɛɗɌəɔɜɟɑɘɚ-

ɏɚ ɚɝɞɌɞɚɣəɚɏɚ ɚɍɦɑɘɌ ɛɑɣɑəɔ 6 ɛɌɢɔɑəɞɌɘ 

əɌ ɛɑɜɎɚɘ ɩɞɌɛɑ ɍɧɗɌ ɛɚɖɌɓɌəɌ ɩɘɍɚɗɔɓɌɢɔɫ 

ɎɑɞɎɔ Ɏɚɜɚɞəɚɕ Ɏɑəɧ ɝ ɢɑɗɨɪ ɝ ɎɔɖɌɜəɚɕ ɏɔ-

ɛɑɜɛɗɌɓɔɔ ɐɚɗɔ ɛɑɣɑəɔ, 6 ɛɌɢɔɑəɞɌɘ ɛɚɖɌ-

ɓɌəɚ ɛɌɗɗɔɌɞɔɎəɚɑ ɡɔɘɔɚɞɑɜɌɛɑɎɞɔɣɑɝɖɚɑ 

ɗɑɣɑəɔɑ Ɏ ɝɎɫɓɔ ɝ əɌɗɔɣɔɑɘ ɘəɚɒɑɝɞɎɑəəɚɏɚ 

ɍɔɗɚɍɌɜəɚɏɚ ɚɛɟɡɚɗɑɎɚɏɚ ɛɚɜɌɒɑəɔɫ ɛɑɣɑəɔ. 

ȴɓ 47 ɛɌɢɔɑəɞɚɎ ɟ 35 ɛɌɢɔɑəɞɚɎ Ɏ ɛɚɝɗɑɐɟ-

ɪɥɑɘ ɍɧɗɚ Ɏɧɛɚɗəɑəɚ ɡɔɜɟɜɏɔɣɑɝɖɚɑ ɗɑɣɑ-

əɔɑ Ɏ ɚɍɦɑɘɑ ɚɍɤɔɜəɚɕ ɜɑɓɑɖɢɔɔ ɛɑɣɑəɔ, 

ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɧɕ ɛɑɜɔɚɐ ɟ ɖɚɞɚɜɧɡ ɛɜɚ-

ɞɑɖɌɗ ɍɑɓ ɛɜɔɓəɌɖɚɎ ȻȻȹ. 

ȶɜɔɞɑɜɔɫɘɔ Ɏɖɗɪɣɑəɔɫ ɫɎɗɫɗɔɝɨ ɛɌɢɔ-

ɑəɞɧ ɝ ɏɔɝɞɚɗɚɏɔɣɑɝɖɔ ɎɑɜɔɠɔɢɔɜɚɎɌəəɧɘɔ 

ȳȹȺ ɛɑɣɑəɔ ɔ ɛɗɌəɔɜɟɑɘɚɑ ɗɑɣɑəɔɑ Ɏ ɚɍɦɑɘɑ 

ɚɍɤɔɜəɚɕ ɜɑɓɑɖɢɔɔ ɛɑɣɑəɔ, ɖɜɔɞɑɜɔɫɘɔ ɔɝ-

ɖɗɪɣɑəɔɫ ð ɚɍɥɔɑ ɛɜɚɞɔɎɚɛɚɖɌɓɌəɔɫ ɖ ȸȼȾ 

 

ȼɔɝ. 1 (Fig. 1) 

ȼɔɝ. 1.   ȽɡɑɘɌ.  

Ȭɗɏɚɜɔɞɘ ɚɍɝɗɑɐɚɎɌəɔɫ ɛɌɢɔɑəɞɚɎ ɝ ɚɛɟɡɚɗɑɎɧɘ ɛɚɜɌɒɑəɔɑɘ ɛɑɣɑəɔ. 

Fig. 1.    Sheme.  

Algorithm for examining patients with liver tumor lesions.  
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(ɖɗɌɟɝɞɜɚɠɚɍɔɫ, əɌɗɔɣɔɑ ɖɌɜɐɔɚɝɞɔɘɟɗɫɞɚ-

ɜɌ, ɠɑɜɜɚɘɌɏəɔɞəɧɡ ɔɘɛɗɌəɞɚɎ ɔ ɐɜ.), ɍɑɜɑ-

ɘɑəəɚɝɞɨ, ɎɚɓɜɌɝɞ ɘɑəɑɑ 18 ɗɑɞ. ȾɌɖɒɑ Ɏ ɔɝ-

ɝɗɑɐɚɎɌəɔɑ əɑ Ɏɡɚɐɔɗɔ ɛɌɢɔɑəɞɧ ɝ ɘɑɡɌəɔ-

ɣɑɝɖɚɕ ɚɍɝɞɜɟɖɢɔɑɕ ɒɑɗɣɑɎɧɎɚɐɫɥɔɡ ɛɟɞɑɕ 

ɔ ɎɧɜɌɒɑəəɚɕ ɛɚɣɑɣəɚɕ əɑɐɚɝɞɌɞɚɣəɚɝɞɨɪ, 

ɞɌɖ ɖɌɖ ɩɞɔ ɠɌɖɞɚɜɧ Ɏɗɔɫɪɞ əɌ ɠɌɜɘɌɖɚɖɔ-

əɑɞɔɖɟ ɏɌɐɚɖɝɑɞɚɎɚɕ ɖɔɝɗɚɞɧ.  

Ȭɗɏɚɜɔɞɘ ɚɍɝɗɑɐɚɎɌəɔɫ ɛɌɢɔɑəɞɚɎ ɝ 

ɚɛɟɡɚɗɑɎɧɘ ɛɚɜɌɒɑəɔɑɘ ɛɑɣɑəɔ ɛɜɑɐɝɞɌɎɗɑə 

əɌ ɜɔɝɟəɖɑ 1. 

ɀɚɜɘɔɜɚɎɌəɔɑ ɔ Ɏɑɐɑəɔɑ ɍɌɓɧ ɐɌəəɧɡ 

ɚɝɟɥɑɝɞɎɗɫɗɚɝɨ ɛɚɝɜɑɐɝɞɎɚɘ ɛɜɚɏɜɌɘɘɧ 

Microsoft Excel 2016 (Microsoft , ȽɄȬ). ȽɞɌɞɔ-

ɝɞɔɣɑɝɖɔɕ ɌəɌɗɔɓ ɐɌəəɧɡ Ɏɧɛɚɗəɑə ɝ ɔɝ-

ɛɚɗɨɓɚɎɌəɔɑɘ Statistica Professional 12 

(Statsoft, ȽɄȬ) ɔ Microsoft Excel 2016 

(Microsoft, ȽɄȬ). 

ȻɌɜɌɘɑɞɜɧ ɚɛɔɝɌɞɑɗɨəɚɕ ɝɞɌɞɔɝɞɔɖɔ 

ɛɜɑɐɝɞɌɎɗɑəɧ ɐɗɫ ɛɚɖɌɓɌɞɑɗɑɕ ɠɟəɖɢɔɕ ɛɑ-

ɣɑəɔ, Ɍ ɞɌɖɒɑ ɐɗɫ ɤɖɌɗɧ ɃɌɕɗɐ-Ȼɨɪ ɔ Ɏɖɗɪ-

ɣɌɪɞ ɣɔɝɗɚ ɎɌɗɔɐəɧɡ ɝɗɟɣɌɑɎ, ɝɜɑɐəɑɑ 

Ɍɜɔɠɘɑɞɔɣɑɝɖɚɑ ɓəɌɣɑəɔɑ, ɘɑɐɔɌəɟ, ɝɞɌə-

ɐɌɜɞəɚɑ ɚɞɖɗɚəɑəɔɑ, ɘɔəɔɘɌɗɨəɚɑ ɔ ɘɌɖɝɔ-

ɘɌɗɨəɚɑ ɓəɌɣɑəɔɫ, 25-ɕ ɔ 75-ɕ ɛɜɚɢɑəɞɔɗɔ ð 

ɐɗɫ ɖɚɗɔɣɑɝɞɎɑəəɧɡ ɛɑɜɑɘɑəəɧɡ; Ɍɍɝɚɗɪɞ-

əɧɑ ɔ ɚɞəɚɝɔɞɑɗɨəɧɑ ɣɌɝɞɚɞɧ ð ɐɗɫ ɖɌɣɑ-

ɝɞɎɑəəɧɡ ɛɑɜɑɘɑəəɧɡ. ȽɜɌɎəɑəɔɑ ɏɜɟɛɛ ɛɚ 

ɖɚɗɔɣɑɝɞɎɑəəɧɘ ɛɜɔɓəɌɖɌɘ ɚɝɟɥɑɝɞɎɗɫɗɚɝɨ 

ɝ ɛɚɘɚɥɨɪ ɖɜɔɞɑɜɔɫ ȸɌəəɌ-ȿɔɞəɔ. ȶɚɜɜɑ-

ɗɫɢɔɫ ɘɑɒɐɟ ɛɑɜɑɘɑəəɧɘɔ ɛɜɚɎɑɜɫɗɌɝɨ ɝ 

ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɖɚɩɠɠɔɢɔɑəɞɌ ɖɚɜɜɑɗɫɢɔɔ 

ȻɔɜɝɚəɌ r. ȿɜɚɎɑəɨ ɓəɌɣɔɘɚɝɞɔ ɍɧɗ ɛɜɔəɫɞ 

0,05.  

Ȯɝɑɘ ɛɌɢɔɑəɞɌɘ əɌ ɐɚɚɛɑɜɌɢɔɚəəɚɘ 

ɩɞɌɛɑ ɍɧɗɌ ɎɧɛɚɗəɑəɌ ȸȼȾ ɝ ɏɌɐɚɖɝɑɞɚɎɚɕ 

ɖɔɝɗɚɞɚɕ əɌ ɞɚɘɚɏɜɌɠɌɡ Toshiba vantage 

titan 1,5 Ⱦɗ, GE Signa voyager 1,5 Ⱦɗ ɔ ɏɑɛɌɞɚ-

ɝɢɔəɞɔɏɜɌɠɔɫ c Ⱦɝ-99ɘ-ȭɜɚɘɑɓɔɐɚɕ, ɝɚɎɘɑ-

ɥɑəəɌɫ ɝ ȺɀɉȶȾ-ȶȾ. ȰɌəəɧɑ ɍɧɗɔ ɛɚɗɟɣɑəɧ 

ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɖɚɘɍɔəɔɜɚɎɌəəɚɕ Ɍɍɐɚɘɔ-

əɌɗɨəɚɕ ɖɌɞɟɤɖɔ ɝ ɠɌɓɔɜɚɎɌəəɚɕ ɜɑɤɑɞɖɚɕ 

ɔɓ ɤɑɝɞɔ ɩɗɑɘɑəɞɚɎ. ȽɞɌəɐɌɜɞəɌɫ ɐɚɓɌ ɏɌ-

ɐɚɖɝɑɞɚɎɚɕ ɖɔɝɗɚɞɧ (0,025 ɘɘɚɗɨ/ɖɏ; 

Primovist, Bayer) ɎɎɚɐɔɗɌɝɨ ɎəɟɞɜɔɎɑəəɚ ɝɚ 

ɝɖɚɜɚɝɞɨɪ 1,0 ɘɗ/ɝɑɖ, ɛɚɝɗɑ ɣɑɏɚ ɝɜɌɓɟ ɒɑ 

ɝɗɑɐɚɎɌɗɚ ɛɜɚɘɧɎɌəɔɑ 20 ɘɗ ɠɔɓɔɚɗɚɏɔɣɑ-

ɝɖɚɏɚ ɜɌɝɞɎɚɜɌ. ȻɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɨ ɝ ɖɚə-

ɞɜɌɝɞəɧɘ ɟɝɔɗɑəɔɑɘ ɝɚɝɞɚɫɗɌ ɔɓ ɞɜɑɡɘɑɜəɧɡ 

ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɑɕ ɝ ɓɌɐɑɜɒɖɚɕ ɐɧɡɌəɔɫ 

ɔɗɔ əɌ ɝɎɚɍɚɐəɚɘ ɐɧɡɌəɔɔ, T1-Ȯȴ 

(Fatsat/Dixon), Ɏɧɛɚɗəɑəəɧɡ ɐɚ ɔ ɣɑɜɑɓ 20 

ɘɔəɟɞ ɛɚɝɗɑ ɔəɦɑɖɢɔɔ ɖɚəɞɜɌɝɞəɚɏɚ Ɏɑɥɑ-

ɝɞɎɌ, ɝ ɞɚɗɥɔəɚɕ ɝɜɑɓɌ 4 ɘɘ. ȻɚɐɏɚɞɚɎɖɌ ɝɔ-

ɝɞɑɘɧ ɔ ɛɌɢɔɑəɞɌ ɖ ɔɝɝɗɑɐɚɎɌəɔɪ ɍɧɗɌ ɌəɌ-

ɗɚɏɔɣəɌ ɞɌɖɚɎɚɕ ɛɜɔ ɛɜɚɎɑɐɑəɔɔ ɜɟɞɔəəɚɕ 

ȸȼȾ ɛɑɣɑəɔ ɝ ɎəɟɞɜɔɎɑəəɧɘ ɎɎɑɐɑəɔɑɘ ɏɑ-

ɛɌɞɚɞɜɚɛəɚɏɚ ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ. Ƚ ɢɑ-

ɗɨɪ ɝɚɖɜɌɥɑəɔɫ Ɏɜɑɘɑəɔ ɝɖɌəɔɜɚɎɌəɔɫ ɔɝ-

ɛɚɗɨɓɚɎɌɗɝɫ ɚɛɞɔɘɔɓɔɜɚɎɌəəɧɕ ɛɜɚɞɚɖɚɗ, 

ɏɐɑ ɛɚɝɗɑ ɛɚɗɟɣɑəɔɫ ɐɔəɌɘɔɣɑɝɖɔɡ ɠɌɓ Ɏɧ-

ɛɚɗəɫɗɔɝɨ ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɔ T2-Ȯȴ ɔ ȰȮȴ. 

ȾɌɖ ɒɑ Ɏɜɑɘɑəəɚɕ ɛɜɚɘɑɒɟɞɚɖ ɐɗɫ ɛɚɗɟɣɑ-

əɔɫ ɏɑɛɌɞɚɝɛɑɢɔɠɔɣɑɝɖɚɕ ɠɌɓɧ ɓɌɎɔɝɑɗ ɚɞ 

əɌɗɔɣɔɫ ɟ ɛɌɢɔɑəɞɌ ɛɜɔɓəɌɖɚɎ ɢɔɜɜɚɓɌ, ɛɜɔ 

ɑɏɚ ɎɧɫɎɗɑəɔɔ ɛɚɝɗɑ ȰȮȴ ɎɧɛɚɗəɫɗɌɝɨ ɓɌ-

ɐɑɜɒɖɌ Ɏ 10 ɘɔəɟɞ ɔ ɓɌɞɑɘ ɛɚɗɟɣɌɗɔ T1-Ȯȴ Ɏ 

ɏɑɛɌɞɚɝɛɑɢɔɠɔɣɑɝɖɟɪ ɠɌɓɟ, ɛɜɔ ɩɞɚɘ ɘɌɖ-

ɝɔɘɌɗɨəɚɑ Ɏɜɑɘɫ ɝɖɌəɔɜɚɎɌəɔɫ ɝɚɝɞɌɎɗɫɗɚ 

əɑ ɍɚɗɑɑ 30 ɘɔəɟɞ. Ȱɗɫ əɔɎɑɗɔɜɚɎɌəɔɫ Ɍɜɞɑ-

ɠɌɖɞɚɎ ɚɞ ɐɎɔɒɑəɔɫ ɟ ɚɞɫɏɚɥɑəəɧɡ ɛɌɢɔɑə-

ɞɚɎ ɔɝɛɚɗɨɓɚɎɌɗɌɝɨ ɘɑɞɚɐɔɖɌ ɝɖɌəɔɜɚɎɌəɔɫ 

 

ȼɔɝ. 2 (Fig. 2) 

 

ȼɔɝ. 3 (Fig. 3)  

ȼɔɝ. 2.    ȸȼȾ ɚɜɏɌəɚɎ ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ. 

ȹɌɞɔɎəɧɑ Ⱦ1-Ȯȴ ɝ ɛɚɐɌɎɗɑəɔɑɘ ɒɔɜɌ Ɏ ɌɖɝɔɌɗɨ-

əɚɕ ɛɜɚɑɖɢɔɔ. ROI ɟɝɞɌəɚɎɗɑəɧ əɌ ɛɗɌəɔɜɟɑɘɧɕ 

ɚɝɞɌɞɚɣəɧɕ ɚɍɦɑɘ ɛɑɣɑəɔ. 

Fig. 2.   MRI of the abdominal organs.  

Native T1-WI with axial fat suppression. ROIs are set 

to the planned residual liver volume.  

ȼɔɝ. 3.    ȸȼȾ ɚɜɏɌəɚɎ ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ. 

Ⱦ1-Ȯȴ ɝ ɛɚɐɌɎɗɑəɔɑɘ ɒɔɜɌ Ɏ ɏɑɛɌɞɚɝɛɑɢɔɠɔɣɑ-

ɝɖɟɪ ɠɌɓɟ ɌɖɝɔɌɗɨəɚɕ ɛɜɚɑɖɢɔɔ. ROI ɟɝɞɌəɚɎɗɑəɧ 

əɌ ɛɗɌəɔɜɟɑɘɧɕ ɚɝɞɌɞɚɣəɧɕ ɚɍɦɑɘ ɛɑɣɑəɔ. 

Fig. 3.   MRI of the  abdominal  organs . 

T1-WI with fat suppression in the hepatospecific 

phase of the axial projection. ROIs are set to the 

planned residual liver volume.  
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əɌ ɝɎɚɍɚɐəɚɘ ɐɧɡɌəɔɔ.  

ȹɌ ɩɞɌɛɑ ɛɚɝɞɛɜɚɢɑɝɝɔəɏɚɎɚɕ ɚɍɜɌɍɚɞ-

ɖɔ, ɝ ɢɑɗɨɪ ɖɚɗɔɣɑɝɞɎɑəəɚɕ ɚɢɑəɖɔ ɠɟəɖɢɔ-

ɚəɌɗɨəɚɏɚ ɚɝɞɌɞɖɌ ɛɑɣɑəɔ (functFLR) ɔ ɏɑɛɌ-

ɞɚɢɑɗɗɪɗɫɜəɚɏɚ ɔəɐɑɖɝɌ ɛɚɏɗɚɥɑəɔɫ (HIU) 

ɛɜɚɎɚɐɔɗɝɫ ɌəɌɗɔɓ ɔ ɝɚɛɚɝɞɌɎɗɑəɔɑ əɌɞɔɎ-

əɧɡ T1-Ȯȴ ɔ ɔɓɚɍɜɌɒɑəɔɕ Ɏ ɏɑɛɌɞɚɝɛɑɢɔɠɔ-

ɣɑɝɖɟɪ ɠɌɓɟ. FunctFLR ð ɩɞɚ ɛɌɜɌɘɑɞɜ, ɚɍɦ-

ɑɐɔəɫɪɥɔɕ ɚɍɦɑɘəɟɪ ɔ ɠɟəɖɢɔɚəɌɗɨəɟɪ 

ɔəɠɚɜɘɌɢɔɪ, ɜɌɝɝɣɔɞɧɎɌɗɝɫ ɛɚ ɠɚɜɘɟɗɑ 

FLR x RLE /Ɏɑɝ ɛɌɢɔɑəɞɌ, ɏɐɑ FLR ð ɍɟɐɟɥɔɕ 

ɚɝɞɌɞɚɖ ɛɑɣɑəɔ, ɖɚɞɚɜɧɕ ɚɛɜɑɐɑɗɫɗɝɫ ɝ ɛɚ-

ɘɚɥɨɪ ȶȾ ɔɗɔ ȸȼ ð Ɏɚɗɪɘɑɞɜɔɔ, RLE (ɚɞəɚ-

ɝɔɞɑɗɨəɚɑ ɖɚəɞɜɌɝɞəɚɑ ɟɝɔɗɑəɔɑ ɛɑɣɑəɔ) ɍɧ-

ɗɚ ɜɌɝɝɣɔɞɌəɚ ɛɚ ɠɚɜɘɟɗɑ [(SIhb)-

(SIprɑ)]/(SIprɑ), ɏɐɑ SIhb ð ɝɜɑɐəɫɫ ɔəɞɑəɝɔɎ-

əɚɝɞɨɪ ɝɔɏəɌɗɌ ɞɜɑɡ ɚɍɗɌɝɞɑɕ ɔəɞɑɜɑɝɌ Ɏ ɏɑ-

ɛɌɞɚɍɔɗɔɌɜəɚɕ ɠɌɓɑ, SIpre ð ɝɜɑɐəɫɫ ɔəɞɑə-

ɝɔɎəɚɝɞɨ ɝɔɏəɌɗɌ ɞɜɑɡ ɚɍɗɌɝɞɑɕ Ɏ əɌɞɔɎəɚɕ 

ɠɌɓɑ (ɜɔɝ. 2-3).  

Ȯɞɚɜɚɕ ɛɌɜɌɘɑɞɜ HIU ɜɌɝɝɣɔɞɧɎɌɗɝɫ ɛɚ 

ɠɚɜɘɟɗɑ VL [(L20/S20)-1], ɏɐɑ VL ð ɚɍɦɑɘ ɛɑ-

ɣɑəɔ, L20 - ɝɜɑɐəɫɫ ɔəɞɑəɝɔɎəɚɝɞɨ ɝɔɏəɌɗɌ 

ɚɞ ɛɑɣɑəɔ əɌ ɖɚəɞɜɌɝɞəɧɡ Ⱦ1-Ȯȴ ɝ ɛɚɐɌɎɗɑ-

əɔɑɘ ɒɔɜɌ, S20 - ɝɜɑɐəɫɫ ɔəɞɑəɝɔɎəɚɝɞɨ 

ɝɔɏəɌɗɌ ɚɞ ɝɑɗɑɓɑəɖɔ əɌ ɖɚəɞɜɌɝɞəɧɡ T1-Ȯȴ 

ɝ ɛɚɐɌɎɗɑəɔɑɘ ɒɔɜɌ (ɜɔɝ. 4).  

Ȼɜɔ ɌəɌɗɔɓɑ ɔɓɚɍɜɌɒɑəɔɕ ɐɗɫ ɖɚɗɔɣɑ-

ɝɞɎɑəəɚɕ ɚɢɑəɖɔ ɎɧɤɑɟɖɌɓɌəəɧɡ ɛɌɜɌɘɑɞ-

ɜɚɎ ɛɌɜɑəɡɔɘɌ ɛɑɣɑəɔ ɍɧɗɌ ɔɓɘɑɜɑəɌ ɛɟɞɑɘ 

ɜɟɣəɚɏɚ ɜɌɓɘɑɥɑəɔɫ ɚɍɗɌɝɞɔ ɔəɞɑɜɑɝɌ (ROI) 

ɩɗɗɔɛɝɚɔɐəɚɕ ɠɚɜɘɧ. Ⱦɜɔ ɚɍɗɌɝɞɔ, ɛɗɚɥɌ-

ɐɨɪ 3 cɘ2 ɍɧɗɔ ɛɚɘɑɥɑəɧ Ɏ ɚɐəɔ ɔ ɞɑ ɒɑ 

ɜɑɛɜɑɓɑəɞɌɞɔɎəɧɑ ɚɍɗɌɝɞɔ ɛɑɣɑəɔ əɌ ɐɚ- ɔ 

ɛɚɝɞɖɚəɞɜɌɝɞəɧɡ ɔɓɚɍɜɌɒɑəɔɫɡ, ɔɓɍɑɏɌɫ 

ɍɗɔɓɗɑɒɌɥɔɑ ɝɚɝɟɐɧ ɔ ɚɣɌɏɚɎɧɑ ɚɍɜɌɓɚɎɌəɔɫ 

ɛɑɣɑəɔ, ɞɌɖ ɖɌɖ ɚəɔ ɝəɔɒɌɪɞ ɔəɞɑəɝɔɎəɚɝɞɨ 

ɝɔɏəɌɗɌ.  

ȶɌɣɑɝɞɎɑəəɌɫ ɚɢɑəɖɌ. 

ȶɚɗɔɣɑɝɞɎɑəəɌɫ ɚɢɑəɖɌ ɠɟəɖɢɔɔ ɛɑɣɑ-

əɔ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ Ɏɧɣɔɝɗɑəɔɫ Ɏɧɤɑɟɛɚ-

ɘɫəɟɞɧɡ ɛɌɜɌɘɑɞɜɚɎ (functFLR, HIU) ɞɜɑɍɟɑɞ 

ɘəɚɏɚ Ɏɜɑɘɑəɔ, ɝɗɚɒəɌ ɔ ɞɜɟɐəɚ ɎɧɛɚɗəɫɑɘɌ 

Ɏ ɜɌɘɖɌɡ ɜɟɞɔəəɚɏɚ ȸȼȾ. ȶɜɚɘɑ ɞɚɏɚ, ɜɑəɞ-

ɏɑəɚɗɚɏɔ ɛɜɔɎɧɖɗɔ ɖ ɚɢɑəɖɑ ɘɚɜɠɚɗɚɏɔɣɑ-

ɝɖɔɡ ɡɌɜɌɖɞɑɜɔɝɞɔɖ ɔ Ɏ ɘɑəɨɤɑɕ ɝɞɑɛɑəɔ 

ɓəɌɖɚɘɧ ɝ ɜɌɝɣɑɞɚɘ ɝɗɚɒəɧɡ ɟɜɌɎəɑəɔɕ. Ȯ 

ɝɎɫɓɔ ɝ ɩɞɔɘ, Ɏ əɌɤɑɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɠɟəɖ-

ɢɔɫ ɛɑɣɑəɔ ɞɌɖɒɑ ɚɢɑəɔɎɌɗɌɝɨ ɝ ɛɚɘɚɥɨɪ 

ɛɚɗɟɖɚɗɔɣɑɝɞɎɑəəɚɕ ɝɔɝɞɑɘɧ FLIS (functional 

liver imaging score), ɚɝəɚɎɌəəɚɕ əɌ ɖɌɣɑ-

ɝɞɎɑəəɧɡ ɡɌɜɌɖɞɑɜɔɝɞɔɖɌɡ ȸȼȾ, ɖɚɞɚɜɌɫ ɍɧ-

ɗɌ ɛɜɑɐɝɞɌɎɗɑəɌ Bastati et al. ɐɗɫ ɚɢɑəɖɔ 

ɎɧɒɔɎɌɑɘɚɝɞɔ ɛɚɝɗɑ ɚɜɞɚɞɚɛɔɣɑɝɖɚɕ ɞɜɌəɝ-

ɛɗɌəɞɌɢɔɔ ɛɑɣɑəɔ [17]. ȶɌɒɐɧɕ ɔɓ ɛɌɜɌɘɑɞ-

ɜɚɎ əɌɡɚɐɔɞɝɫ Ɏ ɐɔɌɛɌɓɚəɑ ɚɞ 0 ɐɚ 2 ɛɚ ɛɚ-

ɜɫɐɖɚɎɚɕ ɤɖɌɗɑ. Ȼɚɝɗɑ ɎɔɓɟɌɗɨəɚɕ ɚɢɑəɖɔ 

ɔəɞɑəɝɔɎəɚɝɞɔ əɌɖɚɛɗɑəɔɫ ɖɚəɞɜɌɝɞəɚɏɚ 

ɛɜɑɛɌɜɌɞɌ ɛɌɜɑəɡɔɘɚɕ ɛɑɣɑəɔ ɛɚ ɚɞəɚɤɑ-

əɔɪ ɖ ɛɌɜɑəɡɔɘɑ ɛɚɣɖɔ (0-ɏɔɛɚɔəɞɑəɝɔɎəɧɕ 

ɝɔɏəɌɗ, 1-ɔɓɚɔəɞɑəɝɔɎəɕ ɝɔɏəɌɗ, 2-

ɏɔɛɑɜɝɔəɞɑəɝɔɎəɧɕ ɝɔɏəɌɗ), ɝɖɚɜɚɝɞɔ ɩɖɝ-

ɖɜɑɢɔɔ ɖɚəɞɜɌɝɞɌ ɝ ɒɑɗɣɨɪ (0-ɚɞɝɟɞɝɞɎɔɑ 

ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ, 1-ɩɖɝɖɜɑɢɔɫ Ɏ ɛɑ-

ɜɔɠɑɜɔɣɑɝɖɔɑ Ɏəɟɞɜɔɛɑɣɑəɚɣəɧɑ ɒɑɗɣəɧɑ 

ɛɜɚɞɚɖɔ ɔɗɔ ɛɜɌɎɧɑ/ɗɑɎɧɑ ɛɑɣɑəɚɣəɧɑ ɛɜɚ-

ɞɚɖɔ, 2-ɩɖɝɖɜɑɢɔɫ Ɏ ɚɍɥɔɕ ɛɑɣɑəɚɣəɧɕ ɛɜɚ-

ɞɚɖ, ɚɍɥɔɕ ɒɑɗɣəɧɕ ɛɜɚɞɚɖ ɔɗɔ ɐɎɑəɌɐɢɌ-

ɞɔɛɑɜɝɞəɟɪ ɖɔɤɖɟ ɔ ɝɔɏəɌɗɌ ɔəɞɑəɝɔɎəɚ-

ɝɞɔ),  ɝɔɏəɌɗɌ ɔəɞɑəɝɔɎəɚɝɞɔ Ɏɚɜɚɞəɚɕ Ɏɑəɧ 

ɛɚ ɚɞəɚɤɑəɔɪ ɖ ɛɌɜɑəɡɔɘɑ ɛɑɣɑəɔ (0-

ɏɔɛɑɜɔəɞɑəɝɔɎəɧɕ, 1-ɔɓɚɔəɞɑəɝɔɎəɧɕ, 2-

ɏɔɛɚɔəɞɑəɝɔɎəɧɕ) Ɏ ɏɑɛɌɞɚɝɛɑɢɔɠɔɣɑɝɖɟɪ 

ɠɌɓɟ ɞɜɔ ɚɢɑəɖɔ ɝɟɘɘɔɜɟɪɞɝɫ ɔ ɘɚɏɟɞ ɎɌɜɨ-

ɔɜɚɎɌɞɨ ɚɞ 0 ɐɚ 6 ɍɌɗɗɚɎ.  

ȼɑɓɟɗɨɞɌɞɧ.  

ȭɧɗɔ ɛɚɗɟɣɑəɧ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔ-

ɘɧɑ ɜɌɓɗɔɣɔɫ ɘɑɒɐɟ ɏɜɟɛɛɌɘɔ ɛɌɢɔɑəɞɚɎ ɝ 

ɖɗɌɝɝɌɘɔ əɌɜɟɤɑəɔɕ ɠɟəɖɢɔɔ ɛɑɣɑəɔ ɛɚ 

Child -Pugh Ȭ ɔ Ȯ; Ȭ ɔ Ƚ. ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɛɚ-

ɖɌɓɌɞɑɗɨ FunctFLR Ɏ ɏɜɟɛɛɑ Ȭ ɝɚɝɞɌɎɔɗ (M Ñ 

SD) 9,17 Ñ 8,33; Ȯ 2,34 Ñ 2,1; C 0,60 Ñ 0,47. 

ȼɌɓɗɔɣɔɫ ɘɑɒɐɟ ɏɜɟɛɛɌɘɔ ɛɚ ɐɌəəɚɘɟ ɛɚɖɌ-

ɓɌɞɑɗɪ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɧ (p = 0,0039, 

ɖɜɔɞɑɜɔɕ ȸɌəəɌ-ȿɔɞəɔ). ȻɚɖɌɓɌɞɑɗɨ FLIS Ɏ 

ɏɜɟɛɛɑ A ɝɚɝɞɌɎɔɗ 5,82 Ñ 0,45; Ȯ 3,80Ñ 1,30; 

Ƚ 3,00 Ñ1,41 (p = 0,0062), HIU Ɏ ɏɜɟɛɛɑ A 0,67 

Ñ 0,37; B 0,38 Ñ 0,35; Ƚ 0,31 Ñ 0,18 (p = 

0,0418), ɛɚɖɌɓɌɞɑɗɨ ɏɑɛɌɞɚɝɢɔəɞɔɏɜɌɠɔɔ Ɏ 

ɏɜɟɛɛɑ A 10,28 Ñ 7,07; B 2,77 Ñ 0,36; Ƚ 

2,47Ñ0,18 (p = 0,0003) (ɞɌɍɗ. 1-2). Ȼɚ ɜɑɓɟɗɨ-

ɞɌɞɌɘ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɧɑ ɜɌɓɗɔɣɔɫ ɛɚ 

ɛɚɖɌɓɌɞɑɗɫɘ FunctFLR, HIU, FLIS, ɏɑɛɌɞɚɝ-

ɢɔəɞɔɏɜɌɠɔɔ Ɏ  ɏɜɟɛɛɑ  B  ɔ  C  əɑ  ɛɚɗɟɣɑəɧ  

 

ȼɔɝ. 4 (Fig. 4) 

ȼɔɝ. 4.    ȸȼȾ ɚɜɏɌəɚɎ ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ. 

T1-Ȯȴ ɝ ɛɚɐɌɎɗɑəɔɑɘ ɒɔɜɌ Ɏ ɏɑɛɌɞɚɝɛɑɢɔɠɔ-

ɣɑɝɖɟɪ ɠɌɓɟ Ɏ ɌɖɝɔɌɗɨəɚɕ ɛɜɚɑɖɢɔɔ. ROI ɟɝɞɌ-

əɚɎɗɑəɧ əɌ ɛɗɌəɔɜɟɑɘɧɕ ɚɝɞɌɞɚɣəɧɕ ɚɍɦɑɘ 

ɛɑɣɑəɔ ɔ ɝɑɗɑɓɑəɖɟ. 

Fig. 4.   MRI of the  abdominal  organs . 

T1-WI with fat suppression in the hepatospecific 

phase in axial projection. ROIs are set for the 

planned residual li ver and spleen volume.  
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ȾɌɍɗɔɢɌ ʈ1.      ȺɛɔɝɌɞɑɗɨəɌɫ ɝɞɌɞɔɝɞɔɖɌ ɛɚɖɌɓɌɞɑɗɑɕ ɠɟəɖɢɔɔ ɛɑɣɑəɔ. 

Child-Pugh A 

ʇʦʢʘʟʘʪʝʣʠ         FunctFLR HIU  FLIS ʙʘʣʣʳ 
ɻʝʧʘʪʦʩʮʠʥʪʠʛʨʘʬʠʷ 

(Tc99m -ɹʨʦʤʝʟʠʜʘ) 

N 39 38 39 39 

Mean 9,17 0,67 5,82 10,28 

Median 6,7 0,48 6 7,83 

Min 1,9 0,29 4 3,48 

Max 42,8 1,53 6 29,3 

25per. 3,64 0,39 6 5,09 

75per. 10,2 0,96 6 14 

SD 8,33 0,37 0,45 7,07 

Child-Pugh B 

ʇʦʢʘʟʘʪʝʣʠ FunctFLR HIU  FLIS ʙʘʣʣʳ 
ɻʝʧʘʪʦʩʮʠʥʪʠʛʨʘʬʠʷ 

(Tc99m -ɹʨʦʤʝʟʠʜʘ) 

N 5 4 5 5 

Mean 2,34 0,38 3,80 2,77 

Median 1,86 0,23 3 2,8 

Min 0,54 0,16 3 2,3 

Max 5,8 0,9 6 3,29 

25per. 0,86 0,185 3 2,6 

75per. 2,62 0,575 4 2,86 

SD 2,10 0,35 1,30 0,36 

Child-Pugh C 

ʇʦʢʘʟʘʪʝʣʠ FunctFLR HIU  FLIS ʙʘʣʣʳ 
ɻʝʧʘʪʦʩʮʠʥʪʠʛʨʘʬʠʷ 

(Tc99m -ɹʨʦʤʝʟʠʜʘ) 

N 2 2 2 2 

Mean 0,60 0,31 3,00 2,47 

Median 0,595 0,305 3 2,47 

Min 0,26 0,18 2 2,34 

Max 0,93 0,43 4 2,6 

25per. 0,26 0,18 2 2,34 

75per. 0,93 0,43 4 2,6 

SD 0,47 0,18 1,41 0,18 
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(p=0,3329; p=0,8170; p = 6985; p = 0,6985 ɝɚ-

ɚɞɎɑɞɝɞɎɑəəɚ) (ɞɌɍɗ. 2).  

Ȼɚ ɐɌəəɧɘ ɖɚɜɜɑɗɫɢɔɚəəɚɏɚ ɌəɌɗɔɓɌ 

ɝɜɑɐɔ ɛɌɢɔɑəɞɚɎ ɝ ɖɌɞɑɏɚɜɔɫɘɔ Child-Pugh, 

ɍɧɗɌ ɛɚɖɌɓɌəɌ ɎɧɝɚɖɌɫ ɖɚɜɜɑɗɫɢɔɫ ɝ ɛɚɖɌ-

ɓɌɞɑɗɫɘɔ ɠɟəɖɢɔɔ ɛɑɣɑəɔ FunctFLR, FLIS, 

ɏɑɛɌɞɚɝɢɔəɞɔɏɜɌɠɔɔ (Tc99m-ȭɜɚɘɑɓɔɐɌ), ɚɐ-

əɌɖɚ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɚɕ ɜɌɓəɔɢɧ ɛɚ 

ɛɚɖɌɓɌɞɑɗɪ HIU əɑ əɌɍɗɪɐɌɗɚɝɨ (ɞɌɍɗ. 3). 

ȻɚɖɌɓɌɞɑɗɔ ɠɟəɖɢɔɔ ɛɑɣɑəɔ ɛɚ ɜɑɓɟɗɨ-

ɞɌɞɌɘ ɏɑɛɌɞɚɝɢɔəɞɔɏɜɌɠɔɔ (Tc99m ð

ȭɜɚɘɑɓɔɐɌ) ɛɜɚɐɑɘɚəɝɞɜɔɜɚɎɌɗɔ Ɏɧɝɚɖɟɪ 

ɖɚɜɜɑɗɫɢɔɪ ɝ ɛɚɖɌɓɌɞɑɗɫɘɔ ȸȼȾ: FunctFLR 

(ɛɚɖɌɓɌɞɑɗɨ ɖɚɜɜɑɗɫɢɔɔ r ȻɔɜɝɚəɌ 0,5704, 

p=0.05), HIU (r=0.6561, p<0.05), FLIS 

(r=0.3611, p=0.016) (ɞɌɍɗ. 4). 

ȿ ɛɌɢɔɑəɞɚɎ, ɔɘɑɪɥɔɡ ɚɢɑəɖɟ ɛɚ ɝɔ-

ɝɞɑɘɑ FLIS ɘɑəɑɑ 4 ɍɌɗɗɚɎ, ɠɟəɖɢɔɫ ɛɚ ɐɌə-

əɧɘ ɏɑɛɌɞɚɝɢɔəɞɔɏɜɌɠɔɔ ɍɧɗɌ ɝəɔɒɑəɌ (ɘɑ-

əɑɑ 2,7%/ɘɔə/ɘ2): M Ñ SD ɝɚɝɞɌɎɔɗɚ 2,48 Ñ 

0,19. ȹɌ ɛɜɑɐɝɞɌɎɗɑəəɚɕ ɐɔɌɏɜɌɘɘɑ (ɜɔɝ.6), 

ɍɚɗɨɤɔəɝɞɎɟ ɛɌɢɔɑəɞɚɎ ɝ əɚɜɘɌɗɨəɚɕ ɠɟəɖ-

ɢɔɑɕ ɛɑɣɑəɔ ɛɚ ɐɌəəɧɘ ɏɑɛɌɞɚɝɢɔəɞɔɏɜɌɠɔɔ 

ɝɚɚɞɎɑɞɝɞɎɟɑɞ ɚɢɑəɖɌ ɛɚ FLIS ɍɚɗɑɑ 5 ɍɌɗɗɚɎ 

(ɜɔɝ.6). 

Ⱥɍɝɟɒɐɑəɔɫ. 

ȮɧɫɎɗɑəɔɑ ɛɌɢɔɑəɞɚɎ ɝ ɛɚɎɧɤɑəəɧɘ 

ɜɔɝɖɚɘ ɜɌɓɎɔɞɔɫ ȻȻȹ ɛɚɓɎɚɗɫɑɞ ɜɑɌɗɔɓɚɎɌɞɨ 

ɛɜɚɠɔɗɌɖɞɔɣɑɝɖɔɑ ɝɞɜɌɞɑɏɔɔ ɔ ɖɌɣɑɝɞɎɑə-

əɧɕ ɚɞɍɚɜ ɛɌɢɔɑəɞɚɎ, ɛɚɐɡɚɐɫɥɔɡ ɐɗɫ ɚɍ-

ɤɔɜəɚɕ ɜɑɓɑɖɢɔɔ ɛɑɣɑəɔ. ȼɔɝɖ ȻȻȹ ɘɚɒɑɞ 

ɍɧɞɨ ɘɔəɔɘɔɓɔɜɚɎɌə ɛɟɞɑɘ ɞɚɣəɚɕ ɛɜɑɐɚɛɑ-

ɜɌɢɔɚəəɚɕ ɚɢɑəɖɔ ɐɎɟɡ ɝɚɝɞɌɎɗɫɪɥɔɡ ð 

ɚɝɞɌɞɚɣəɚɏɚ ɚɍɦɑɘɌ ɔ ɠɟəɖɢɔɔ ɛɑɣɑəɔ. ȹɌ 

ɝɑɏɚɐəɫɤəɔɕ ɐɑəɨ ɚɞɝɟɞɝɞɎɟɑɞ ɟəɔɠɔɢɔɜɚ-

ɎɌəəɌɫ ɝɔɝɞɑɘɌ ɝɖɜɔəɔəɏɌ ȻȻȹ. 

ȼɑɓɟɗɨɞɌɞɧ ɌəɌɗɔɓɌ ɛɚɖɌɓɌɗɔ, ɣɞɚ Ɏɝɑ 

ɛɌɜɌɘɑɞɜɧ ȸȼȾ (FunctFLR, HIU, FLIS) Ɏɧɝɚɖɚ 

ɖɚɜɜɑɗɔɜɟɪɞ ɝ ɜɑɓɟɗɨɞɌɞɌɘɔ ɏɑɛɌɞɚɝɢɔəɞɔ-

ɏɜɌɠɔɔ ɝ Tc99m ðȭɜɚɘɑɓɔɐɚɕ, Ɍ ɛɌɜɌɘɑɞɜɧ 

FunctFLR, FLIS ɝ ɐɌəəɧɘɔ ɤɖɌɗ Child-Pugh. 

ȺɞɝɟɞɝɞɎɔɑ ɖɚɜɜɑɗɫɢɔɔ ɛɚ ɛɚɖɌɓɌɞɑɗɪ HIU ɝ 

ɐɌəəɧɘɔ ɤɖɌɗ Child-Pugh, Ɍ ɞɌɖɒɑ ɝɞɌɞɔ-

ɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɚɏɚ ɜɌɓɗɔɣɔɫ ɘɑɒɐɟ ɏɜɟɛ-

ɛɌɘɔ ɛɌɢɔɑəɞɚɎ ɝ ɖɗɌɝɝɌɘɔ əɌɜɟɤɑəɔɕ 

ɠɟəɖɢɔɔ ɛɑɣɑəɔ ɛɚ Child-Pugh B ɔ C, Ɏɑɜɚ-

ɫɞəɚ, ɘɚɒɑɞ ɍɧɞɨ ɝɎɫɓɌəɚ ɝ əɑɐɚɝɞɌɞɚɣəɧɘ 

ɖɚɗɔɣɑɝɞɎɚɘ ɛɌɢɔɑəɞɚɎ ɩɞɚɕ ɏɜɟɛɛɧ Ɏ 

əɌɤɑɘ ɔɝɝɗɑɐɚɎɌəɔɑ. Ȯ ɝɎɫɓɔ ɝ ɩɞɔɘ, ɐɗɫ ɍɚ-

ɗɑɑ ɞɚɣəɚɏɚ ɌəɌɗɔɓɌ, ɢɑɗɑɝɚɚɍɜɌɓəɚ ɛɜɚɐɚɗ-

ɒɔɞɨ əɌɍɚɜ ɔ ɌəɌɗɔɓ ɍɚɗɨɤɑɏɚ ɖɚɗɔɣɑɝɞɎɌ 

ɛɌɢɔɑəɞɚɎ ɔɓ ɐɌəəɚɕ ɏɜɟɛɛɧ. Ȼɚəɔɒɑəəɧɕ 

ɛɚɖɌɓɌɞɑɗɨ functFLR ɔ FLIS (ɘɑəɑɑ 4 ɍɌɗɗɚɎ) 

ɍɧɗɔ ɝɎɫɓɌəɧ ɝɚ ɝəɔɒɑəəɚɕ ɠɟəɖɢɔɑɕ ɛɑɣɑ-

əɔ ɔ, ɝɗɑɐɚɎɌɞɑɗɨəɚ, ɝ ɍɚɗɑɑ Ɏɧɝɚɖɔɘ ɜɔɝɖɚɘ 

ɜɌɓɎɔɞɔɫ ɛɑɣɑəɚɣəɚɕ əɑɐɚɝɞɌɞɚɣəɚɝɞɔ ɛɚɝɗɑ 

ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ.  

ȽɟɥɑɝɞɎɟɑɞ ɍɚɗɨɤɚɑ ɖɚɗɔɣɑɝɞɎɚ ɗɔɞɑ-

ɜɌɞɟɜɧ, ɐɑɘɚəɝɞɜɔɜɟɪɥɑɕ, ɣɞɚ ɟɝɔɗɑəɔɑ ɛɌ-

ɜɑəɡɔɘɧ ɛɑɣɑəɔ ɔ ɩɖɝɖɜɑɢɔɫ ɖɚəɞɜɌɝɞəɚɏɚ 

ɛɜɑɛɌɜɌɞɌ Ɏ ɒɑɗɣəɧɑ ɛɜɚɞɚɖɔ ɖɚɜɜɑɗɔɜɟɪɞ ɝ 

ɖɗɔəɔɣɑɝɖɔɘɔ ɛɌɜɌɘɑɞɜɌɘɔ, ɖɚɞɚɜɧɑ ɚɞɜɌ-

ɒɌɪɞ ɠɟəɖɢɔɪ ɛɑɣɑəɔ, ɞɌɖɔɘɔ ɖɌɖ ɖɗɔɜɑəɝ-

ɞɑɝɞ ɝ ɔəɐɚɢɔɌəɔəɚɘ ɓɑɗɑəɧɘ, ɝɞɑɛɑəɨɪ 

ɠɔɍɜɚɓɌ ɛɑɣɑəɔ, ɖɗɌɝɝɔɠɔɖɌɢɔɑɕ ɛɚ Child-

Pugh   [18, 19].  ȶɜɚɘɑ  ɞɚɏɚ,  ɍɧɗɌ  ɎɧɫɎɗɑəɌ  

ȾɌɍɗɔɢɌ ʈ2.  ȸɑɒɏɜɟɛɛɚɎɧɑ ɝɜɌɎəɑəɔɫ ɛɚɖɌɓɌɞɑɗɑɕ ɠɟəɖɢɔɕ ɛɑɣɑəɔ ɛɚ ɖɗɌɝ-

ɝɌɘ Child-Pugh.  

ʉʨʘʚʥʠʚʘʝʤʳʝ ʛʨʫʧʧʳ 

(U-ʢʨʠʪʝʨʠʡ ʄʘʥʥʘ-

ʋʠʪʥʠ) 

FunctFLR HIU FLIS ʙʘʣʣʳ 
ɻʝʧʘʪʦʩʮʠʥʪʠʛʨʘʬʠʷ 

(Tc99m -ɹʨʦʤʝʟʠʜʘ) 

A B 0,0039 0,0418 0,0062 0,0003 

A C 0,0198 0,1364 0,0215 0,0198 

B C 0,3329 0,8170 0,6985 0,6985 
 

   
 

ȾɌɍɗɔɢɌ ʈ3.   ȶɚɜɜɑɗɫɢɔɚəəɧɕ ɌəɌɗɔɓ ɤɖɌɗɧ Child-Pugh ɖ ɛɚɖɌɓɌɞɑɗɫɘ ɠɟəɖ-

ɢɔɔ ɛɑɣɑəɔ ɛɚ ɐɌəəɧɘ ɎɔɓɟɌɗɔɓɌɢɔɚəəɧɡ ɘɑɞɚɐɚɎ. 

ʇʦʢʘʟʘʪʝʣʠ FunctFLR 
 

HIU 
FLIS ʙʘʣʣʳ 

ɻʝʧʘʪʦʩʮʠʥʪʠʛʨʘʬʠʷ 

(Tc99m -ɹʨʦʤʝʟʠʜʘ) 

r (ʇʠʨʩʦʥʘ) -0,3007 -0,2911 -0,7784 -0,3527 

ʋʨʦʚʝʥʴ ʟʥʘʯʠʤʦʩʪʠ  p=,047 p=,055 p=,000 p=,019 
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ɝɔɗɨəɌɫ ɖɚɜɜɑɗɫɢɔɫ ɘɑɒɐɟ ɖɌɣɑɝɞɎɑəəɚɕ 

ɚɢɑəɖɚɕ ɖɚəɞɜɌɝɞəɚɏɚ ɟɝɔɗɑəɔɫ ɛɑɣɑəɔ ɔ ɖɚ-

ɗɔɣɑɝɞɎɑəəɧɘɔ ɔɓɘɑɜɑəɔɫɘɔ RLE (p<0,001), 

ɛɚɐɞɎɑɜɒɐɌɪɥɌɫ, ɣɞɚ ɩɞɌ ɝɔɝɞɑɘɌ ɎɔɓɟɌɗɨ-

əɚɕ ɚɢɑəɖɔ ɫɎɗɫɑɞɝɫ ɌɗɨɞɑɜəɌɞɔɎɚɕ ɖɚɗɔɣɑ-

ɝɞɎɑəəɚɘɟ ɌəɌɗɔɓɟ.  Ƚɖɚɜɚɝɞɨ ɔ ɝɞɑɛɑəɨ ɩɖɝ-

ɖɜɑɢɔɔ ɏɌɐɚɖɝɑɞɚɎɚɕ ɖɔɝɗɚɞɧ Ɏ ɒɑɗɣəɧɑ 

ɛɜɚɞɚɖɔ ɝəɔɒɌɑɞɝɫ ɟ ɛɌɢɔɑəɞɚɎ ɝ əɌɜɟɤɑə-

əɚɕ ɠɟəɖɢɔɑɕ ɏɑɛɌɞɚɢɔɞɚɎ. Wibmer ɔ ɝɚɌɎɞ. 

(Ɏ 2012 ɏɚɐɟ) ɝɚɚɍɥɔɗɔ, ɣɞɚ ɍɚɗɑɑ ɛɚɗɚɎɔəɧ 

ɛɌɢɔɑəɞɚɎ ɝ əɌɜɟɤɑəɔɑɘ ɩɖɝɖɜɑɢɔɔ ɍɑɓ ɘɑ-

ɡɌəɔɣɑɝɖɚɕ ɍɗɚɖɌɐɧ ɟɘɑɜɗɔ ɔɗɔ ɐɚɗɒəɧ ɍɧ-

ɗɔ ɛɜɚɕɞɔ ɛɚɎɞɚɜəɟɪ ɞɜɌəɝɛɗɌəɞɌɢɔɪ Ɏ ɞɑ-

ɣɑəɔɑ 1 ɏɚɐɌ ɛɚɝɗɑ ȸȼȾ. ȹɌɛɜɚɞɔɎ, 100% ɔɡ 

ɖɚɏɚɜɞɧ ɝ əɚɜɘɌɗɨəɚɕ ɩɖɝɖɜɑɢɔɑɕ ɏɑɛɌɞɚɍɔ-

ɗɔɌɜəɚɕ ɏɌɐɚɖɝɑɞɚɎɚɕ ɖɔɝɗɚɞɧ ɔɘɑɗɔ ɡɚɜɚ-

ɤɔɕ ɛɜɚɏəɚɓ ɣɑɜɑɓ 1 ɏɚɐ ɛɚɝɗɑ ȺȾȻ [20]. ȿ 

ɛɌɢɔɑəɞɚɎ ɝ əɚɜɘɌɗɨəɚɕ ɠɟəɖɢɔɑɕ ɞɜɌəɝ-

ɛɗɌəɞɌɞɌ Ƚȴ Ɏɚɜɚɞəɚɕ Ɏɑəɧ ɍɧɝɞɜɚ ɝəɔɒɌ-

ɑɞɝɫ ɛɚɝɗɑ ɛɔɖɚɎɚɏɚ ɟɝɔɗɑəɔɫ Ɏ Ɏɑəɚɓəɟɪ 

ɠɌɓɟ, Ɍ ɓɌɞɑɘ ɎɚɓɎɜɌɥɌɑɞɝɫ ɖ ɔɝɡɚɐəɚɘɟ 

ɟɜɚɎəɪ. ȺɐəɌɖɚ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɞɫɒɑɗɚɕ ɐɔɝ-

ɠɟəɖɢɔɑɕ ɛɚɜɞɌɗɨəɌɫ ɎɑəɌ ɚɝɞɌɑɞɝɫ ɏɔɛɑ-

ɜɔəɞɑəɝɔɎəɚɏɚ ɝɔɏəɌɗɌ ɛɚ ɚɞəɚɤɑəɔɪ ɖ ɛɌ-

ɜɑəɡɔɘɑ ɛɑɣɑəɔ Ɏ ɏɑɛɌɞɚɝɛɑɢɔɠɔɣɑɝɖɟɪ ɠɌ-

ɓɟ [21].  

ȾɌɖ ɒɑ, ɛɜɑɐɘɑɞɚɘ ɐɗɫ ɐɔɝɖɟɝɝɔɕ Ɏɝɑ 

ɑɥɑ ɚɝɞɌɑɞɝɫ Ɏɚɛɜɚɝ Ɏɗɔɫɑɞ ɗɔ ɝɔɗɌ ɘɌɏəɔɞ-

əɚɏɚ ɛɚɗɫ (əɌɛɜɔɘɑɜ, 1,5 Ⱦɗ ɔɗɔ 3,0 Ⱦɗ), ɔɝ-

ɛɚɗɨɓɚɎɌəɔɑ ȸȼ-ɞɚɘɚɏɜɌɠɚɎ ɜɌɓɗɔɣəɧɡ ɛɜɚ 

 

ȼɔɝ. 5 Ɍ (Fig. 5 Ɍ) 

 

ȼɔɝ. 5 ɍ (Fig. 5 b) 

 

ȼɔɝ. 5 Ɏ (Fig. 5 ɝ) 

ȼɔɝ. 5.    ȰɔɌɏɜɌɘɘɌ ɜɌɓɘɌɡɌ. 

Ɍ) ȰɔɌɏɜɌɘɘɌ ɜɌɓɘɌɡɌ ɛɚɖɌɓɌɞɑɗɑɕ FunctFLR         

ɍ) ȰɔɌɏɜɌɘɘɌ ɜɌɓɘɌɡɌ ɛɚɖɌɓɌɞɑɗɫ HIU 

Ɏ) ȰɔɌɏɜɌɘɘɌ ɜɌɓɘɌɡɌ ɛɚɖɌɓɌɞɑɗɑɕ ɏɑɛɌɞɚɝɢɔəɞɔɏɜɌɠɔɔ (Tc99m -ȭɜɚɘɑɓɔɐɌ) 

Fig. 5.    Span Diagram.  

a) FunctFLR range chart                                            

b) HIU range chart  

c) Hepatoscintigraphy range chart (Tc99m -Bromeside)  

ȾɌɍɗɔɢɌ ʈ4.      ȶɚɜɜɑɗɫɢɔɚəəɧɕ ɌəɌɗɔɓ ɛɚɖɌɓɌɞɑɗɑɕ ɠɟəɖɢɔɕ ɛɑɣɑəɔ. 

ʇʦʢʘʟʘʪʝʣʴ FunctFLR HIU  FLIS ʙʘʣʣʳ 

FunctFLR 
1 0,5079 0,3117 

 p=0,000 p=0,039 

HIU 
0,5079 1 0,3215 

p=0,000  p=0,033 

FLIS ʙʘʣʣʳ 
0,3117 0,3215 1 

p=,039 p=0,033  

ɻʝʧʘʪʦʩʮʠʥʪʠʛʨʘʬʠʷ 

(Tc99m -ɹʨʦʤʝʟʠʜʘ) 

0,5704 0,6561 0,3611 

p=0,000 p=,000 p=0,016 
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ɔɓɎɚɐɔɞɑɗɑɕ əɌ ɚɢɑəɖɟ ɖɚɗɔɣɑɝɞɎɑəəɧɡ ɛɌ-

ɜɌɘɑɞɜɚɎ ȸȼȾ. ȹɑɐɌɎəɚ Theilig ɔ ɝɚɌɎɞ. ɝɚ-

ɚɍɥɔɗɔ, ɣɞɚ ɛɚɗɟɣɑəəɧɕ ɛɌɜɌɘɑɞɜ RLE ɫɎɗɫ-

ɑɞɝɫ ɛɚɝɞɚɫəəɧɘ ɛɜɔ ɔɝɛɚɗɨɓɚɎɌəɔɔ ɝɖɌəɑ-

ɜɚɎ ɜɌɓɗɔɣəɧɡ ɘɌɜɚɖ, Ɍ ɞɌɖɒɑ ɛɜɔ ɜɌɓɗɔɣ-

əɚɕ əɌɛɜɫɒɑəəɚɝɞɔ ɘɌɏəɔɞəɚɏɚ ɛɚɗɫ [22]. 

ȴɝɝɗɑɐɚɎɌɞɑɗɔ ɛɜɔɤɗɔ ɖ ɎɧɎɚɐɟ, ɣɞɚ ɚɞəɚ-

ɝɔɞɑɗɨəɚɑ ɖɚəɞɜɌɝɞəɚɑ ɟɝɔɗɑəɔɑ ɛɑɣɑəɔ Ɏ 

ɏɑɛɌɞɚɍɔɗɔɌɜəɚɕ ɠɌɓɑ ɝɚɏɗɌɝɟɑɞɝɫ ɝɚ ɝɖɌəɔ-

ɜɚɎɌəɔɑɘ əɌ ɜɌɓəɧɡ ɞɔɛɌɡ ȸȼ-ɞɚɘɚɏɜɌɠɚɎ. 

Ⱦɑɘ əɑ ɘɑəɑɑ ɛɜɚɍɗɑɘɌ ɚɛɜɑɐɑɗɑəɔɫ ɜɑɠɑ-

ɜɑəɝəɚɏɚ ɓəɌɣɑəɔɫ ɖɚɗɔɣɑɝɞɎɑəəɧɡ ɛɚɖɌɓɌ-

ɞɑɗɑɕ ȸȼȾ əɌ ɝɑɏɚɐəɫɤəɔɕ ɐɑəɨ ɫɎɗɫɑɞɝɫ Ɍɖ-

ɞɟɌɗɨəɚɕ ɔ ɞɜɑɍɟɑɞ ɐɌɗɨəɑɕɤɑɏɚ ɔɝɝɗɑɐɚɎɌ-

əɔɫ. 

ȻɜɑɐɗɌɏɌɑɘɧɑ ɖɚɗɔɣɑɝɞɎɑəəɧɑ ɔ ɛɚɗɟ-

ɖɚɗɔɣɑɝɞɎɑəəɧɑ ɛɌɜɌɘɑɞɜɧ ȸȼȾ əɑ ɘɚɏɟɞ 

ɛɚɗəɚɝɞɨɪ ɓɌɘɑəɔɞɨ ɍɔɚɛɝɔɪ ɛɑɣɑəɔ ɐɗɫ 

ɚɢɑəɖɔ ɝɞɑɛɑəɔ ɠɔɍɜɚɓɌ ɛɚ ɤɖɌɗɑ METAVIR, 

ɚɐəɌɖɚ ɛɚɓɎɚɗɫɪɞ əɑɔəɎɌɓɔɎəɚ ɎɧɫɎɗɫɞɨ 

ɛɌɢɔɑəɞɚɎ ɝ Ɏɧɝɚɖɔɘ ɜɔɝɖɚɘ ɐɔɝɠɟəɖɢɔɔ 

ɛɑɣɑəɔ ɔ ɛɜɑɐɎɌɜɔɞɑɗɨəɚ ɚɞɍɔɜɌɞɨ ɞɑɡ, ɖɞɚ 

əɟɒɐɌɑɞɝɫ Ɏ ɍɔɚɛɝɔɔ. 

ȹɌɐɚ ɚɞɘɑɞɔɞɨ, ɣɞɚ ɛɚɜɚɏɚɎɚɑ ɓəɌɣɑəɔɑ 

ɛɜɔ çɓɚɗɚɞɚɘ ɝɞɌəɐɌɜɞɑè ð ȯȭȽ ɝ ɘɑɍɜɚɠɑəɔ-

əɚɘ (>2,69%/ɘɔə/ɘ2) ɔɓəɌɣɌɗɨəɚ ɍɧɗɚ ɚɝəɚ-

ɎɌəɚ əɌ ɝɘɑɤɌəəɚɕ ɛɚɛɟɗɫɢɔɔ ɔɓ 55 ɛɌɢɔ-

ɑəɞɚɎ ɛɜɑɔɘɟɥɑɝɞɎɑəəɚ ɝ ɚɛɟɡɚɗɫɘɔ ɒɑɗɣɑ-

ɎɧɎɚɐɫɥɔɡ ɛɟɞɑɕ. ȶɜɚɘɑ ɞɚɏɚ, Ɏɚ Ɏɜɑɘɫ 

ɚɛɜɑɐɑɗɑəɔɫ ɛɚɜɚɏɚɎɚɏɚ ɓəɌɣɑəɔɫ ɍɧɗɔ ɔɝ-

ɛɚɗɨɓɚɎɌəɧ ɞɚɗɨɖɚ ɛɑɜɑɐəɔɑ ɛɜɚɑɖɢɔɔ, ɖɚ-

ɞɚɜɧɑ ɘɚɏɟɞ ɛɜɔɎɑɝɞɔ ɖ əɑɐɚɚɢɑəɖɑ ɛɜɌɎɧɡ 

ɝɑɏɘɑəɞɚɎ ɛɑɣɑəɔ ɔ, ɖɌɖ ɝɗɑɐɝɞɎɔɑ, ɛɚɖɌɓɧ-

ɎɌɞɨ ɍɚɗɑɑ Ɏɧɝɚɖɔɑ ɓəɌɣɑəɔɫ. Ȯ ɝɎɫɓɔ ɝ ɩɞɔɘ, 

ɌɖɞɟɌɗɨəɧɘ Ɏɚɛɜɚɝɚɘ ɞɌɖɒɑ ɚɝɞɌɑɞɝɫ ɝɞɌə-

ɐɌɜɞɔɓɌɢɔɫ ɘɑɞɚɐɚɗɚɏɔɔ ɔ ɘəɚɏɚɢɑəɞɜɚɎɧɑ 

ɔɝɝɗɑɐɚɎɌəɔɫ ɐɗɫ ɛɜɚɎɑɜɖɔ əɚɎɧɡ ɛɚɜɚɏɚɎɧɡ 

ɓəɌɣɑəɔɕ.  

ȻɌɢɔɑəɞɌɘ, ɖɚɞɚɜɧɑ ɔɓəɌɣɌɗɨəɚ əɑ ɘɚ-

ɏɟɞ ɍɧɞɨ ɛɚɐɎɑɜɏəɟɞɧ ɜɑɓɑɖɢɔɔ ɔɓ-ɓɌ əɑɐɚ-

ɝɞɌɞɚɣəɚɏɚ ɠɟəɖɢɔɚəɌɗɨəɚɏɚ ɜɑɓɑɜɎɌ ɛɑɣɑəɔ, 

ɘɚɏɟɞ ɍɧɞɨ ɛɜɑɐɗɚɒɑəɧ ɌɗɨɞɑɜəɌɞɔɎəɧɑ ɘɑ-

ɞɚɐɧ ɗɑɣɑəɔɫ, əɌɛɜɌɎɗɑəəɧɑ əɌ ɟɎɑɗɔɣɑəɔɑ 

ɚɍɦɑɘɌ ɔ ɠɟəɖɢɔɔ, ɞɌɖɔɑ ɖɌɖ ɩɘɍɚɗɔɓɌɢɔɫ 

ɎɑɞɎɑɕ Ɏɚɜɚɞəɚɕ Ɏɑəɧ (PVE) ɔɗɔ ɐɎɟɡɩɞɌɛəɌɫ 

ɜɑɓɑɖɢɔɫ ɛɑɣɑəɔ ɛɚ ɞɔɛɟ ALPPS. ȴɓɎɑɝɞəɚ, 

ɣɞɚ ɛɚɝɗɑ PVE ɠɟəɖɢɔɚəɌɗɨəɚɑ ɟɝɔɗɑəɔɑ 

ɛɜɚɔɝɡɚɐɔɞ ɍɧɝɞɜɑɑ ɔ ɔɘɑɑɞ ɍɚɗɨɤɔɕ ɛɜɔ-

ɜɚɝɞ, ɣɑɘ ɟɎɑɗɔɣɑəɔɑ ɚɍɦɑɘɌ [23]. Ȼɜɔ ALPPS 

ɖɌɜɞɔəɌ əɑɝɖɚɗɨɖɚ ɚɞɗɔɣɌɑɞɝɫ. ɀɟəɖɢɔɚ-

əɌɗɨəɌɫ ɚɢɑəɖɌ Ɏ əɌɣɌɗɑ ɛɚɝɗɑ ɛɑɜɎɚɏɚ ɩɞɌɛɌ 

ɛɚɖɌɓɌɗɌ, ɣɞɚ ɟɎɑɗɔɣɑəɔɑ ɠɟəɖɢɔɔ ɍɧɗɚ ɘɑ-

əɑɑ ɎɧɜɌɒɑəəɧɘ, ɣɑɘ ɟɎɑɗɔɣɑəɔɑ ɚɍɦɑɘɌ 

[24, 25]. ɉɞɚ ɘɚɒɑɞ ɣɌɝɞɔɣəɚ ɚɍɦɫɝəɔɞɨ Ɏɧ-

ɝɚɖɟɪ ɣɌɝɞɚɞɟ ɚɝɗɚɒəɑəɔɕ ɛɚɝɗɑ ɓɌɎɑɜɤɑəɔɫ 

ALPPS, ɖɚɏɐɌ ȶȾ-Ɏɚɗɪɘɑɞɜɔɫ ɔɝɛɚɗɨɓɟɑɞɝɫ 

ɐɗɫ ɚɢɑəɖɔ ɘɑɒɐɟ ɩɞɌɛɌɘɔ [26]. Ⱥɍɦɫɝəɑəɔɑ 

ɩɞɚɘɟ ɜɌɝɡɚɒɐɑəɔɪ ɝɚɝɞɚɔɞ Ɏ ɞɚɘ, ɣɞɚ ɟɎɑ-

ɗɔɣɑəɔɑ ɚɍɦɑɘɌ ɫɎɗɫɑɞɝɫ ɜɑɓɟɗɨɞɌɞɚɘ ɛɜɚ-

ɗɔɠɑɜɌɢɔɔ ɏɑɛɌɞɚɢɔɞɚɎ, ɖɚɞɚɜɧɑ ɟɎɑɗɔɣɑəɧ, 

əɚ ɠɟəɖɢɔɚəɌɗɨəɚ ɑɥɑ əɑ ɛɚɗəɚɝɞɨɪ ɝɚɓɜɑɗɔ 

[27, 28]. ȹɑɝɚɚɞɎɑɞɝɞɎɔɑ ɘɑɒɐɟ ɚɍɦɑɘɚɘ ɔ 

ɠɟəɖɢɔɑɕ əɌ ɩɞɚɘ ɛɜɔɘɑɜɑ ɑɥɑ ɜɌɓ ɛɚɐɣɑɜ-

ɖɔɎɌɑɞ ɎɌɒəɚɝɞɨ ɠɟəɖɢɔɚəɌɗɨəɚɕ ɚɢɑəɖɔ 

ɚɝɞɌɞɚɣəɚɏɚ ɚɍɦɑɘɌ ɛɑɣɑəɔ, ɖɚɞɚɜɚɑ Ɏ ɞɚɘ 

ɣɔɝɗɑ ɘɚɒɑɞ ɛɚɎɗɔɫɞɨ əɌ ɛɜɔəɫɞɔɑ ɖɗɔəɔɣɑ-

ɝɖɔɡ ɜɑɤɑəɔɕ Ɏ ɜɌɘɖɌɡ ɛɜɚɢɑɐɟɜɧ ALPPS.  

ȳɌɖɗɪɣɑəɔɑ.            

ȸȼȾ ɝ ɏɑɛɌɞɚɝɛɑɢɔɠɔɣəɧɘ ɖɚəɞɜɌɝɞ-

əɧɘ ɛɜɑɛɌɜɌɞɚɘ ɛɑɜɝɛɑɖɞɔɎəɧɕ ɘɑɞɚɐ ɐɗɫ 

ɚɢɑəɖɔ ɠɟəɖɢɔɔ ɛɑɣɑəɔ, əɚ Ɏ əɌɝɞɚɫɥɑɑ 

Ɏɜɑɘɫ ɝɚɡɜɌəɫɑɞɝɫ ɜɫɐ ɎɚɛɜɚɝɚɎ ɐɗɫ ɚɛɜɑɐɑ-

ɗɑəɔɫ ɜɑɠɑɜɑəɝəɧɡ ɓəɌɣɑəɔɕ Ɏ ɚɞəɚɤɑəɔɔ 

ɖɚɗɔɣɑɝɞɎɑəəɧɡ ɛɚɖɌɓɌɞɑɗɑɕ functFLR ɔ HIU, 

ɞɜɑɍɟɪɥɔɡ ɐɌɗɨəɑɕɤɑɏɚ ɔɓɟɣɑəɔɫ. ȺɐəɌɖɚ 

ɝɔɝɞɑɘɌ FLIS əɑ ɞɜɑɍɟɑɞ ɔɓɘɑɜɑəɔɕ ɔəɞɑə-

ɝɔɎəɚɝɞɔ ɝɔɏəɌɗɌ, ɟɜɌɎəɑəɔɕ ɔɗɔ ɝɛɑɢɔɌɗɨ-

əɚɏɚ ɛɜɚɏɜɌɘɘəɚɏɚ ɚɍɑɝɛɑɣɑəɔɫ, əɑ ɓɌɎɔɝɔɞ 

ɚɞ ɝɔɗɧ ɘɌɏəɔɞəɚɏɚ ɛɚɗɫ ɔ ɛɜɚɔɓɎɚɐɔɞɑɗɫ, 

ɝɗɑɐɚɎɌɞɑɗɨəɚ, ɑɑ ɘɚɒəɚ ɗɑɏɖɚ ɔəɞɑɏɜɔɜɚ-

ɎɌɞɨ Ɏ ɛɚɎɝɑɐəɑɎəɟɪ ɖɗɔəɔɣɑɝɖɟɪ ɛɜɌɖɞɔɖɟ. 

ȻɜɑɐɗɌɏɌɑɘɌɫ ɝɔɝɞɑɘɌ ɎɔɓɟɌɗɨəɚɕ ɚɢɑəɖɔ 

(FLIS) ɘɚɒɑɞ ɔɝɛɚɗɨɓɚɎɌɞɨɝɫ ɐɗɫ ɚɢɑəɖɔ 

ɠɟəɖɢɔɔ ɛɑɣɑəɔ ɟ ɖɌəɐɔɐɌɞɚɎ əɌ ɚɍɤɔɜəɧɑ 

ɜɑɓɑɖɢɔɔ ɛɑɣɑəɔ ɔ ɛɜɔɎɑɝɞɔ ɖ ɗɟɣɤɑɘɟ Ɏɑ-

ɐɑəɔɪ ɛɌɢɔɑəɞɚɎ ɝɚ ɝəɔɒɑəəɧɘ ɠɟəɖɢɔɚ-

əɌɗɨəɧɘ ɜɑɓɑɜɎɚɘ ɛɑɣɑəɔ. Ȯ ɓɌɖɗɪɣɑəɔɑ, 

ȸȼȾ ɝ ɏɑɛɌɞɚɝɛɑɢɔɠɔɣɑɝɖɔɘ ɖɚəɞɜɌɝɞəɧɘ 

ɛɜɑɛɌɜɌɞɚɘ ɘɚɒɑɞ ɔɝɛɚɗɨɓɚɎɌɞɨɝɫ ɐɗɫ ɚɢɑə-

ɖɔ ɠɟəɖɢɔɚəɌɗɨəɚɏɚ ɜɑɓɑɜɎɌ ɛɑɣɑəɔ ɝ ɛɚɘɚ-

ɥɨɪ əɑɝɖɚɗɨɖɔɡ ɖɚɗɔɣɑɝɞɎɑəəɧɡ ɛɌɜɌɘɑɞ-

ɜɚɎ, ɎɖɗɪɣɌɫ RLE, HIU ɔ ɛɚɗɟɖɚɗɔɣɑɝɞɎɑə-

əɧɡ ɛɌɜɌɘɑɞɜɚɎ FLIS, əɑ ɫɎɗɫɫɝɨ ɐɚɛɚɗəɔ-

ɞɑɗɨəɧɘ ɘɑɞɚɐɚɘ, ɣɞɚ Ɏ ɝɚɎɚɖɟɛəɚɝɞɔ ɘɚɒɑɞ 

ɔɝɖɗɪɣɔɞɨ Ɏɧɛɚɗəɑəɔɑ ɐɚɛɚɗəɔɞɑɗɨəɧɡ ɐɔɌ-

 

ȼɔɝ. 6 (Fig. 6) 

ȼɔɝ. 6.     ȰɔɌɏɜɌɘɘɌ. 

ȼɌɝɝɑɫəɔɫ ɛɚɖɌɓɌɞɑɗɫ FLIS. 

Fig. 6.    Diagra m. 

FLIS metric scatter plot.  
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ɏəɚɝɞɔɣɑɝɖɔɡ ɔ ɛɜɚɏəɚɝɞɔɣɑɝɖɔɡ ɔɝɝɗɑɐɚɎɌ-

əɔɕ. 

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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Ȼȼȴ ȰȴɀɀȿȳȹɇɁ ȳȬȭȺȷȱȮȬȹȴɋɁ ȻȱɃȱȹȴ 
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ɀȯȭȺȿ ȮȺ Ƚɔɍɔɜɝɖɔɕ ɏɚɝɟɐɌɜɝɞɎɑəəɧɕ ɘɑɐɔɢɔəɝɖɔɕ ɟəɔɎɑɜɝɔɞɑɞ ȸȳ ȼɀ. ɏ. Ⱦɚɘɝɖ, ȼɚɝɝɔɫ. 

 

ɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. 

Ⱥɢɑəɔɞɨ ɛɌɜɌɘɑɞɜɧ ɛɑɜɠɟɓɔɚəəɚɕ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ (ȻȶȾ) ɛɜɔ ɐɔɠɠɟɓəɧɡ 

ɓɌɍɚɗɑɎɌəɔɫɡ ɛɑɣɑəɔ ɖɌɖ ɖɚɝɎɑəəɚɏɚ ɛɚɖɌɓɌɞɑɗɫ ɑɑ ɠɟəɖɢɔɚəɌɗɨəɚɏɚ ɝɚɝɞɚɫəɔɫ.  

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. ȻȶȾ ɛɑɣɑəɔ ɍɧɗɌ ɎɧɛɚɗəɑəɌ 41 ɛɌɢɔɑəɞɟ (22 ɘɟɒɣɔəɧ, 19 

ɒɑəɥɔə, ɝɜɑɐəɔɕ ɎɚɓɜɌɝɞ ɝɚɝɞɌɎɔɗ 45,5 Ñ 6,2 ɏɚɐɌ). Ȯɝɑɘ ɚɛɜɑɐɑɗɫɗɔ ɖɗɔəɔɖɚ-

ɗɌɍɚɜɌɞɚɜəɧɑ ɛɚɖɌɓɌɞɑɗɔ, Ɏɧɛɚɗəɫɗɔ ɟɗɨɞɜɌɓɎɟɖɚɎɟɪ ɩɗɌɝɞɚɏɜɌɠɔɪ (ȿɉ), ȻȶȾ, Ɏ ɝɚɚɞɎɑɞɝɞɎɔɔ ɝ 

ɛɚɗɟɣɑəəɧɘɔ ɐɌəəɧɘɔ ɛɑɜɎɟɪ ɏɜɟɛɛɟ ɝɚɝɞɌɎɔɗɔ ɛɌɢɔɑəɞɧ ɝ ɏɑɛɌɞɔɞɚɘ ð 19, Ɏɞɚɜɟɪ ð 22 ɛɌɢɔ-

ɑəɞɌ ɝ ɢɔɜɜɚɓɚɘ.   

ȼɑɓɟɗɨɞɌɞɧ. Ȯ ɏɜɟɛɛɑ ɏɑɛɌɞɔɞɌ ɎɧɫɎɗɑəɌ ɟɘɑɜɑəəɌɫ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɌɫ ɝɎɫɓɨ 

ɘɑɒɐɟ BV ɔ MTT (r = 0,5 p =0,002), ɘɑɒɐɟ MTT ɔ ɛɚɖɌɓɌɞɑɗɑɘ ɒɑɝɞɖɚɝɞɔ ɛɚ ɐɌəəɧɘ ȿɉ (r = 0,6 p 

=0,005). ȹɌɍɗɪɐɌɗɔɝɨ ɌəɌɗɚɏɔɣəɚɕ ɝɔɗɧ ɝɎɫɓɔ ɘɑɒɐɟ MTT ɔ ɛɜɚɞɜɚɘɍɔəɚɎɧɘ Ɏɜɑɘɑəɑɘ (r = 0,5 

p =0,04), ɘɑɒɐɟ MTT ɔ ɚɍɥɔɘ ɍɑɗɖɚɘ (r = 0,6 p =0,009). Ȯ ɏɜɟɛɛɑ ɛɌɢɔɑəɞɚɎ ɝ ɢɔɜɜɚɓɚɘ ɎɧɫɎɗɑ-

əɧ ɖɚɜɜɑɗɫɢɔɔ ɘɑɒɐɟ BF ɔ BV (r = 0,5 p =0,01), ɘɑɒɐɟ BF ɔ ɚɍɥɔɘ ɍɑɗɖɚɘ (r = 0,6 p =0,0001), 

ɘɑɒɐɟ BF ɔ Ɍɗɨɍɟɘɔəɚɘ (r = 0,6 p =0,003) ɔ ɘɑɒɐɟ BF ɔ ȯȯȾȻ (r= 0,5 p =0,018).  

Ⱥɍɝɟɒɐɑəɔɑ. ȽɞɌɞɔɝɞɔɣɑɝɖɔɑ ɜɌɓɗɔɣɔɫ, əɌɍɗɪɐɌɑɘɧɑ ɘɑɒɐɟ BF ɔ BV, ɖɚɝɎɑəəɚ ɡɌɜɌɖ-

ɞɑɜɔɓɟɪɞ ɝɞɑɛɑəɨ ɎɧɜɌɒɑəəɚɝɞɔ ɠɔɍɜɚɏɑəɑɓɌ. ȿ ɛɌɢɔɑəɞɚɎ ɝ ɏɑɛɌɞɔɞɚɘ ɎɓɌɔɘɚɝɎɫɓɨ ɘɑɒɐɟ BV 

ɔ MTT ɝɎɔɐɑɞɑɗɨɝɞɎɟɑɞ ɚ ɝɚɝɞɚɫəɔɔ ɘɔɖɜɚɢɔɜɖɟɗɫɢɔɔ, ɎɓɌɔɘɚɝɎɫɓɔ ɘɑɒɐɟ MTT ɔ ɚɍɥɔɘ ɍɑɗ-

ɖɚɘ, ɘɑɒɐɟ MTT ɔ ɛɜɚɞɜɚɘɍɔəɚɎɧɘ Ɏɜɑɘɑəɑɘ ɚɞɜɌɒɌɪɞ ɎɚɓɐɑɕɝɞɎɔɑ ɠɔɍɜɚɓɌ əɌ ɖɚɝɎɑəəɚɑ 

ɠɟəɖɢɔɚəɌɗɨəɚɑ ɝɚɝɞɚɫəɔɑ ɛɑɣɑəɔ. 

ȿ ɛɌɢɔɑəɞɚɎ Ɏ ɏɜɟɛɛɑ ɝ ɢɔɜɜɚɓɚɘ ɖɚɜɜɑɗɫɢɔɚəəɌɫ ɝɎɫɓɨ ɘɑɒɐɟ BF ɔ BV ɐɑɘɚəɝɞɜɔɜɟɑɞ 

Ɏɗɔɫəɔɑ ɠɔɍɜɚɓɌ əɌ ɠɚɜɘɔɜɚɎɌəɔɑ əɌɜɟɤɑəɔɫ ɖɜɚɎɚɞɚɖɌ. 

ȳɌɖɗɪɣɑəɔɑ. ȳɌɎɔɝɔɘɚɝɞɨ ɘɑɒɐɟ MTT ɔ ɛɚɖɌɓɌɞɑɗɑɘ ɒɑɝɞɖɚɝɞɔ, ɘɑɒɐɟ ɛɑɜɠɟɓɔɚəəɧɘɔ 

ɔ ɖɗɔəɔɖɚ-ɗɌɍɚɜɌɞɚɜəɧɘɔ ɛɚɖɌɓɌɞɑɗɫɘɔ ɟɖɌɓɧɎɌɑɞ əɌ Ɏɚɓɘɚɒəɚɝɞɨ ɚɢɑəɖɔ ɠɟəɖɢɔɚəɌɗɨəɚɏɚ 

ɝɚɝɞɚɫəɔɫ ɛɑɣɑəɔ ɛɚɝɜɑɐɝɞɎɚɘ ȻȶȾ. 
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POSSIBILITIES OF PERFUSION COMPUTED TOMOGRAPHY IN DIFFUSE LIVER DISEASES 

 

Mezikova E.A., Zavadovskaya V.D., Beloborodova E.V., Dolgalev I.V.,  

Tonkih O.S., Rodionova O.V.  

 
Siberian State Medical University. Tomsk, Russia.  

 

urpose.  To evaluate the para meters of perfusion computed tomography (PCT) in diffuse liver 

diseases as an indirect indicator of its functional state.  

Materials and methods.  PCT of the liver was performed in 41 patients (22 men, 19 women, 

mean age 45.5 Ñ 6.2 years). All patients underwent a biochemical blood test, ultrasound 

elastography, PCT, the first group consisted of patients with hepatitis ð19, the second ð 22 patients 

with cirrhosis.   

Results . In the hepatitis group, a moderate statistically significant relationship was found b e-

tween BV and MTT (r = 0.5 p = 0.002), between MTT and the stiffness index according to UE (r = 0.6 

p = 0.005). A similar correlation was observed between MTT and prothrombin time (r = 0.5 p = 0.04) 

and between MTT and total protein (r = 0.6 p = 0.009). In  the group of patients with cirrhosis, corre-

lations were found between BF and BV (r = 0.5 p = 0.01), between BF and total protein (r = 0.6 p = 

0.0001), between BF and albumin (r = 0,6 p = 0.003) and between BF and GGTP (r = 0.5 p = 0.018).  

Discussion.  The statistical differences observed between BF and BV indirectly characterize the 

severity of fibrosis. In patients with hepatitis, the relationship between BV and MTT indicate the 

state of microcirculation, the relationship between MTT and total protein, bet ween MTT and pro-

thrombin time, reflect the effect of fibrosis on the indirect functional state of the liver.  In the group 

of patients with cirrhosis the correlation between BF and BV demonstrate the effect of fibrosis on the 

formation of impaired microcir culation.  

Conclusion.  The relationship between MTT and the stiffness index, between perfusion and 

clinical laboratory parameters indicates the possibility of assessing the functional state of the liver by 

means of PCT.  

  

Keywords: perfusion computed tomogr aphy, liver fibrosis, diffuse liver diseases, cirrhosis, hep-

atitis.  
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ɔɓɟɌɗɔɓɌɢɔɫ ɛɑɣɑəɔ ɔɏɜɌɑɞ ɢɑə-

ɞɜɌɗɨəɟɪ ɜɚɗɨ Ɏ ɚɢɑəɖɑ ɖɌɖ ɐɔɠ-

ɠɟɓəɧɡ, ɞɌɖ ɔ ɚɣɌɏɚɎɧɡ ɓɌɍɚɗɑɎɌ-

əɔɕ ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɚɕ ɔ ɓɗɚɖɌɣɑ-

ɝɞɎɑəəɚɕ ɛɜɔɜɚɐɧ. ȮɎɔɐɟ ɟəɔɖɌɗɨ-

əɚɕ Ɍɜɡɔɞɑɖɞɚəɔɖɔ ɛɑɣɑəɔ ɐɔɌɏəɚɝɞɔɖɌ ɑɑ 

ɓɌɍɚɗɑɎɌəɔɕ ɫɎɗɫɑɞɝɫ ɍɚɗɑɑ ɝɗɚɒəɚɕ, ɣɑɘ Ɏ 

ɐɜɟɏɔɡ ɚɜɏɌəɌɡ. ȮɌɒəɧɘ ɘɚɘɑəɞɚɘ ɫɎɗɫɑɞɝɫ 

ɐɎɚɕəɚɑ ɖɜɚɎɚɝəɌɍɒɑəɔɑ ɚɜɏɌəɌ ɣɑɜɑɓ ɛɑɣɑ-

əɚɣəɟɪ Ɍɜɞɑɜɔɪ ɔ Ɏɚɜɚɞəɟɪ Ɏɑəɟ [1]. Ⱥɐəɔɘ 

ɔɓ ɤɔɜɚɖɚ ɛɜɔɘɑəɫɑɘɧɡ ɞɚɘɚɏɜɌɠɔɣɑɝɖɔɡ 

ɘɑɞɚɐɚɎ ɐɔɌɏəɚɝɞɔɖɔ ɓɌɍɚɗɑɎɌəɔɕ ɛɑɣɑəɔ 

ɫɎɗɫɑɞɝɫ ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ (ȶȾ), 

ɛɜɔ ɩɞɚɘ ɎɌɒəɚ ɐɔɠɠɑɜɑəɢɔɜɚɎɌɞɨ ɑɑ ɞɜɌ-

ɐɔɢɔɚəəɧɑ ɎɔɓɟɌɗɨəɧɑ Ɏɚɓɘɚɒəɚɝɞɔ, ɖɚɞɚ-

ɜɧɑ ɚɝəɚɎɌəɧ əɌ ɟɗɟɣɤɑəɔɔ ɎɔɓɟɌɗɔɓɌɢɔɔ 

ɞɖɌəɑɕ ɛɜɔ ɐɔəɌɘɔɣɑɝɖɚɘ ɖɚəɞɜɌɝɞəɚɘ ɟɝɔ-

ɗɑəɔɔ ɚɞ ɛɑɜɠɟɓɔɚəəɚɕ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚ-

ɏɜɌɠɔɔ (ȻȶȾ) ɛɑɣɑəɔ [1].   

ȺɝəɚɎəɚɕ ɓɌɐɌɣɑɕ ȻȶȾ ɫɎɗɫɑɞɝɫ ɖɚɗɔ-

ɣɑɝɞɎɑəəɌɫ ɚɢɑəɖɌ ɛɌɜɌɘɑɞɜɚɎ ɛɑɜɠɟɓɔɔ 

ɛɜɔ ɛɜɚɡɚɒɐɑəɔɔ ɖɚəɞɜɌɝɞəɚɏɚ ɎɑɥɑɝɞɎɌ ɓɌ 

ɑɐɔəɔɢɟ Ɏɜɑɘɑəɔ ɣɑɜɑɓ ɔɝɝɗɑɐɟɑɘɟɪ ɛɌɜɑə-

ɡɔɘɟ ɛɑɣɑəɔ əɌ ɑɑ ɘɔɖɜɚɢɔɜɖɟɗɫɞɚɜəɚɘ 

ɟɜɚɎəɑ. 

ȻɑɜɎɧɕ ɩɞɌɛ Ɏɧɛɚɗəɑəɔɫ ȻȶȾ ð ɛɚɎɞɚ-

ɜɫɪɥɑɑɝɫ ɝɖɌəɔɜɚɎɌəɔɑ ɚɐəɚɏɚ ɔ ɞɚɏɚ ɒɑ 

ɚɍɦɑɘɌ ɞɖɌəɔ ɐɚ, Ɏ ɞɑɣɑəɔɑ ɔ ɛɚɝɗɑ ɎɎɑɐɑəɔɫ 

ɖɚəɞɜɌɝɞəɚɏɚ ɎɑɥɑɝɞɎɌ ɝ ɢɑɗɨɪ ɚɞɝɗɑɒɔɎɌ-

əɔɫ ɔɓɘɑəɑəɔɕ ɛɗɚɞəɚɝɞɔ Ɏ ɓɚəɑ ɝɖɌəɔɜɚɎɌ-

əɔɫ ɝ ɞɑɣɑəɔɑɘ Ɏɜɑɘɑəɔ [2].          

ȶɚəɞɜɌɝɞəɚɑ ɟɝɔɗɑəɔɑ ɞɖɌəɔ, ɚɢɑəɔɎɌ-
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ɑɘɚɑ ɛɚɝɗɑ ɎɎɑɐɑəɔɫ ɛɜɑɛɌɜɌɞɌ, ɜɌɓɐɑɗɫɑɞɝɫ 

əɌ 2 ɠɌɓɧ ɝ ɟɣɑɞɚɘ ɑɏɚ ɜɌɝɛɜɑɐɑɗɑəɔɫ Ɏɚ 

Ɏəɟɞɜɔɝɚɝɟɐɔɝɞɚɘ ɔɗɔ Ɏɚ Ɏəɑɝɚɝɟɐɔɝɞɧɡ 

ɛɜɚɝɞɜɌəɝɞɎɌɡ.  

Ȯ ɛɑɜɎɟɪ ɠɌɓɟ ɟɝɔɗɑəɔɑ ɞɖɌəɔ Ɏɚɓəɔ-

ɖɌɑɞ ɎɎɔɐɟ ɜɌɝɛɜɑɐɑɗɑəɔɫ ɖɚəɞɜɌɝɞəɚɏɚ Ɏɑ-

ɥɑɝɞɎɌ (ȶȮ) Ɏəɟɞɜɔ ɑɬ ɝɚɝɟɐɔɝɞɚɏɚ ɜɟɝɗɌ. Ȯɚ 

Ɏɞɚɜɟɪ ɠɌɓɟ ɞɖɌəɑɎɚɑ ɟɝɔɗɑəɔɑ ɚɞɜɌɒɌɑɞ 

ɜɑɓɟɗɨɞɌɞ ɎɧɡɚɐɌ ȶȮ Ɏɚ Ɏəɑɝɚɝɟɐɔɝɞɚɑ ɛɜɚ-

ɝɞɜɌəɝɞɎɚ ɣɑɜɑɓ ɍɌɓɌɗɨəɟɪ ɘɑɘɍɜɌəɟ ɝɚɝɟɐɚɎ 

ɘɔɖɜɚɢɔɜɖɟɗɫɞɚɜəɚɏɚ ɜɟɝɗɌ. ȶȮ Ɏ ɓɚəɑ ɝɖɌ-

əɔɜɚɎɌəɔɫ ð ɩɞɚ ɑɏɚ ɝɟɘɘɌɜəɚɑ ɖɚɗɔɣɑɝɞɎɚ 

Ɏəɟɞɜɔ ɖɜɚɎɑəɚɝəɧɡ ɝɚɝɟɐɚɎ, ɎɖɗɪɣɌɫ ɔ ɞɟ 

ɑɏɚ ɣɌɝɞɨ, ɖɚɞɚɜɌɫ ɛɌɝɝɔɎəɚ ɐɔɠɠɟəɐɔɜɟɑɞ Ɏ 

ɔəɞɑɜɝɞɔɢɔɌɗɨəɚɑ ɛɜɚɝɞɜɌəɝɞɎɚ.                              

Ȯɞɚɜɧɘ ɩɞɌɛɚɘ ɛɜɚɎɑɐɑəɔɫ ȻȶȾ ɫɎɗɫ-

ɑɞɝɫ Ɏɧɍɚɜ ɝɚɝɟɐɌ (ɚɍɧɣəɚ Ɍɜɞɑɜɔɔ), ɚɞɎɑɣɌ-

ɪɥɑɏɚ ɓɌ ɖɜɚɎɚɝəɌɍɒɑəɔɑ ɓɚəɧ ɔəɞɑɜɑɝɌ. 

ȻɚɝɜɑɐɝɞɎɚɘ ɐɌəəɚɏɚ ɐɑɕɝɞɎɔɫ ɚɞɝɗɑɒɔɎɌɑɞ-

ɝɫ ɔɓɘɑəɑəɔɑ ɛɗɚɞəɚɝɞɔ ȶȮ Ɏ ɛɜɚɝɎɑɞɑ ɝɚɝɟ-

ɐɌ ɔ ɛɚɝɗɑɐɟɪɥɔɕ ɛɜɚɢɑɝɝ ɑɏɚ ɛɚɝɞɟɛɗɑəɔɫ ɔ 

ɎɧɡɚɐɌ ɔɓ ɔɝɝɗɑɐɟɑɘɚɏɚ ɚɍɦɑɘɌ ɞɖɌəɔ. Ȯ ɚɞ-

ɗɔɣɔɑ ɚɞ ɐɜɟɏɔɡ ɚɜɏɌəɚɎ, ɐɗɫ ɖɚɞɚɜɧɡ ɡɌɜɌɖ-

ɞɑɜəɚɑ ɛɚɓɔɢɔɚəɔɜɚɎɌəɔɑ ɛɜɚɔɝɡɚɐɔɞ ɗɔɤɨ 

Ɏ Ɍɜɞɑɜɔɔ, ROI (region of interest) ɐɗɫ ɛɑɣɑəɔ 

əɑɚɍɡɚɐɔɘɚ ɜɌɓɘɑɥɌɞɨ ɔ Ɏ ɛɚɜɞɌɗɨəɟɪ Ɏɑəɟ 

ɐɗɫ ɐɌɗɨəɑɕɤɑɏɚ ɌəɌɗɔɓɌ ɛɚɗɟɣɑəəɚɕ ɖɜɔ-

Ɏɚɕ.  

Ȼɚɝɗɑɐəɔɘ ɩɞɌɛɚɘ Ɏ ɔɝɝɗɑɐɚɎɌəɔɔ ɫɎ-

ɗɫɑɞɝɫ Ɏɧɍɚɜ ɔ ɔɝɛɚɗɨɓɚɎɌəɔɑ ɖɔəɑɞɔɣɑɝɖɚɕ 

ɘɚɐɑɗɔ ɝ ɢɑɗɨɪ Ɏɧɣɔɝɗɑəɔɫ ɛɌɜɌɘɑɞɜɚɎ 

ɛɑɜɠɟɓɔɚəəɧɡ ɛɚɖɌɓɌɞɑɗɑɕ, ɝɜɑɐɔ ɖɚɞɚɜɧɡ 

ɔɝɛɚɗɨɓɟɪɞɝɫ: ɘɑɞɚɐ əɌ ɚɝəɚɎɑ ɖɚɘɛɌɜɞ-

ɘɑəɞəɚɕ (ɐɎɟɡɖɌɘɑɜəɚɕ) ɘɚɐɑɗɔ, ɘɑɞɚɐ ɐɑ-

ɖɚəɎɚɗɪɢɔɔ ɔ ɘɑɞɚɐ əɌɖɗɚəɌ ɖɜɔɎɚɕ ð ɘɑɞɚɐ 

əɌ ɚɝəɚɎɑ ɌɗɏɚɜɔɞɘɌ ɛɌɜɌɘɑɞɜɌ ɜɌɝɛɜɑɐɑɗɑ-

əɔɫ [3].  

ɀɔɍɜɚɓ ɛɑɣɑəɔ ð ɜɑɓɟɗɨɞɌɞ ɐɔɝɍɌɗɌəɝɌ 

ɘɑɒɐɟ ɛɜɚɢɑɝɝɌɘɔ ɠɔɍɜɚɏɑəɑɓɌ ɔ ɠɔɍɜɔəɚ-

ɗɔɓɌ, ɛɜɔɎɚɐɫɥɔɕ ɖ ɜɌɓɎɔɞɔɪ ɢɔɜɜɚɓɌ ɝ 

əɌɜɟɤɑəɔɑɘ ɐɚɗɨɖɚɎɚɕ ɝɞɜɟɖɞɟɜɧ ɔ Ɍɜɡɔ-

ɞɑɖɞɚəɔɖɔ ɚɜɏɌəɌ.  

ȴɘɑəəɚ ɢɔɜɜɚɓ ɚɛɜɑɐɑɗɫɑɞ ɛɗɚɡɚɕ 

ɒɔɓəɑəəɧɕ ɛɜɚɏəɚɓ ɔ ɖɚɜɚɞɖɔɑ ɝɜɚɖɔ Ɏɧɒɔ-

ɎɌɑɘɚɝɞɔ ɛɌɢɔɑəɞɚɎ. ȭɟɖɎɌɗɨəɚ ɐɚ ɛɚɝɗɑɐ-

əɔɡ ɗɑɞ ɠɔɍɜɚɓ ɝɣɔɞɌɗɔ əɑɚɍɜɌɞɔɘɧɘ ɛɜɚ-

ɢɑɝɝɚɘ, ɣɞɚ ɝəɔɒɌɗɚ ɔəɞɑɜɑɝ ɖ ɜɌəəɑɕ ɐɔɌ-

ɏəɚɝɞɔɖɑ, ɐɔəɌɘɔɣɑɝɖɚɘɟ ɖɚəɞɜɚɗɪ ɔ ɛɚɔɝɖɟ 

ɝɛɚɝɚɍɚɎ ɑɏɚ ɗɑɣɑəɔɫ [4]. ȹɌ ɝɑɏɚɐəɫɤəɔɕ 

ɐɑəɨ ɩɞɚ ɛɚɞɑəɢɔɌɗɨəɚ ɚɍɜɌɞɔɘɧɕ ɛɜɚɢɑɝɝ 

ɛɜɔ ɟɝɗɚɎɔɔ ɝɎɚɑɎɜɑɘɑəəɚɏɚ ɟɝɞɜɌəɑəɔɫ 

ɩɞɔɚɗɚɏɔɣɑɝɖɚɏɚ ɠɌɖɞɚɜɌ [5]. ȴɓɟɣɌɪɞɝɫ ɢɑ-

ɗɑəɌɛɜɌɎɗɑəəɧɑ ɛɚɐɡɚɐɧ ɖ Ɍəɞɔɠɔɍɜɚɞɔɣɑ-

ɝɖɚɕ ɞɑɜɌɛɔɔ, ɝɛɚɝɚɍəɚɕ ɛɚɎɗɔɫɞɨ əɌ ɛɌɞɚ-

ɏɑəɑɞɔɣɑɝɖɔɑ ɘɑɡɌəɔɓɘɧ ɠɚɜɘɔɜɚɎɌəɔɫ ɝɚ-

ɑɐɔəɔɞɑɗɨəɚɕ ɞɖɌəɔ. ȰɔəɌɘɔɣəɚ ɝɚɓɐɌɪɞɝɫ 

ɔ ɜɌɓɜɌɍɌɞɧɎɌɪɞɝɫ əɚɎɧɑ ɘɑɞɚɐɧ ɐɔɌɏəɚ-

ɝɞɔɖɔ ɠɔɍɜɚɓɌ ɛɑɣɑəɔ [6]. 

ȰɚɝɞɚɎɑɜəɌɫ ɐɔɌɏəɚɝɞɔɖɌ ɠɔɍɜɚɓɌ ɛɑ-

ɣɑəɔ ɚɝəɚɎɧɎɌɑɞɝɫ əɌ çɓɚɗɚɞɚɘè ɝɞɌəɐɌɜɞɑ ð 

ɏɔɝɞɚɗɚɏɔɣɑɝɖɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɚɜɏɌəɌ ɛɚɝɗɑ 

ɍɔɚɛɝɔɔ ɛɑɣɑəɔ. ȺɐəɌɖɚ ɍɔɚɛɝɔɫ ɖɌɖ ɘɑɞɚɐ 

ɚɢɑəɖɔ ɠɔɍɜɚɓɌ ɔɘɑɑɞ ɝɑɜɨɑɓəɧɑ ɚɏɜɌəɔɣɑ-

əɔɫ ɎɎɔɐɟ ɑɑ ɔəɎɌɓɔɎəɚɝɞɔ ɔ əɑɛɜɑɓɑəɞɌ-

ɞɔɎəɚɝɞɔ ɛɚɗɟɣɑəəɚɏɚ ɘɌɞɑɜɔɌɗɌ. Ȼɚɩɞɚɘɟ 

ɚɣɑɎɔɐəɌ əɑɚɍɡɚɐɔɘɚɝɞɨ ɜɌɓɜɌɍɚɞɖɔ əɑɔəɎɌ-

ɓɔɎəɚɕ ɚɢɑəɖɔ ɠɔɍɜɚɓɌ ɝ Ɏɚɓɘɚɒəɚɝɞɨɪ ɢɑ-

ɗɚɝɞəɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɛɑɣɑəɔ.  

Ʉɔɜɚɖɟɪ ɜɌɝɛɜɚɝɞɜɌəɑəəɚɝɞɨ Ɏ ɛɚ-

ɝɗɑɐəɑɑ Ɏɜɑɘɫ ɎɎɔɐɟ ɝɎɚɑɕ ɐɚɝɞɟɛəɚɝɞɔ ɛɜɔ-

ɚɍɜɑɗɌ əɑɛɜɫɘɌɫ ɟɗɨɞɜɌɓɎɟɖɚɎɌɫ ɩɗɌɝɞɚɘɑɞ-

ɜɔɫ (ȿɉ) ɛɑɣɑəɔ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɌɛɛɌɜɌɞɌ 

ɀɔɍɜɚɝɖɌə (Fibroscan), ɚɢɑəɔɎɌɪɥɌɫ ɩɗɌ-

ɝɞɔɣəɚɝɞɨ ɛɑɣɑəɔ Ɏ ɖȻɌ, əɌ ɚɝəɚɎɌəɔɔ ɣɑɏɚ 

ɚɛɜɑɐɑɗɫɑɞɝɫ ɝɞɌɐɔɫ ɠɔɍɜɚɓɌ ɛɚ ɤɖɌɗɑ 

METAVIR [7]. ȻɜɚɝɞɚɞɌ Ɏɧɛɚɗəɑəɔɫ ɔ ɐɚ-

ɝɞɟɛəɚɝɞɨ ɐɑɗɌɪɞ ɘɑɞɚɐ ɛɚɛɟɗɫɜəɧɘ, ɟɣɔɞɧ-

ɎɌɫ ɛɚɗɟɣɑəɔɑ ɓəɌɣɔɘɚɕ ɔəɠɚɜɘɌɢɔɔ ɚ ɝɞɑ-

ɛɑəɔ ɎɧɜɌɒɑəəɚɝɞɔ ɠɔɍɜɚɓəɧɡ ɔɓɘɑəɑəɔɕ. 

ȺɐəɌɖɚ, ɖɌɖ ɔ ɗɪɍɚɕ ɐɜɟɏɚɕ ɘɑɞɚɐ, ȿɉ ɔɘɑɑɞ 

əɑɐɚɝɞɌɞɖɔ ð ɚɛɑɜɌɞɚɜɚɓɌɎɔɝɔɘɚɝɞɨ, ɓɌɎɧ-

ɤɑəɔɑ ɔ əɑɐɚɝɞɚɎɑɜəɚɝɞɨ ɛɚɖɌɓɌɞɑɗɑɕ ɠɔɍ-

ɜɚɓɌ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɔɓɍɧɞɚɣəɚɕ ɛɚɐɖɚɒəɚɕ 

ɒɔɜɚɎɚɕ ɖɗɑɞɣɌɞɖɚɕ, ɛɜɔ əɌɗɔɣɔɔ Ɏɧɝɚɖɚɕ 

ɢɔɞɚɗɔɞɔɣɑɝɖɚɕ ɌɖɞɔɎəɚɝɞɔ ɔ ɌɝɢɔɞɌ. 

ȽɟɥɑɝɞɎɟɪɞ ɐɚɝɞɟɛəɧɑ ɛɜɫɘɧɑ ɔ ɖɚɝ-

Ɏɑəəɧɑ əɑɔəɎɌɓɔɎəɧɑ ɝɧɎɚɜɚɞɚɣəɧɑ ɘɌɜɖɑ-

ɜɧ ɠɔɍɜɚɓɌ, ɚɍɗɌɐɌɪɥɔɑ ɐɚɝɞɌɞɚɣəɚ Ɏɧɝɚ-

ɖɔɘɔ ɛɚɖɌɓɌɞɑɗɫɘɔ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɔ ɔ ɝɛɑ-

ɢɔɠɔɣəɚɝɞɔ, ɖɚɞɚɜɧɑ ɘɚɏɟɞ ɔɝɛɚɗɨɓɚɎɌɞɨɝɫ 

ɘəɚɏɚɖɜɌɞəɚ, ɛɚɓɎɚɗɫɫ ɚɢɑəɔɎɌɞɨ ɐɔəɌɘɔɖɟ 

ɠɔɍɜɚɓɌ əɌ ɜɌɓɗɔɣəɧɡ ɩɞɌɛɌɡ ɑɏɚ ɛɜɚɏɜɑɝɝɔ-

ɜɚɎɌəɔɫ. ȹɌɔɍɚɗɑɑ ɐɚɝɞɟɛəɧɘɔ ɖɚɝɎɑəəɧɘɔ 

ɝɑɜɚɗɚɏɔɣɑɝɖɔɘɔ ɘɌɜɖɑɜɌɘɔ ɠɔɍɜɚɓɌ ɫɎɗɫ-

ɪɞɝɫ ɟɜɚɎəɔ ɌɘɔəɚɞɜɌəɝɠɑɜɌɓ, ɚɞɜɌɒɌɪɥɔɡ 

ɌɖɞɔɎəɚɝɞɨ ɢɔɞɚɗɔɓɌ ɔ ɔɡ ɝɚɚɞəɚɤɑəɔɑ 

(ȬȽȾ/ȬȷȾ>1), ɟɖɌɓɧɎɌɪɥɑɑ əɌ ɝɞɌɐɔɪ ɠɔɍ-

ɜɚɓɌ ɛɑɣɑəɔ, əɌɗɔɣɔɑ ɞɜɚɘɍɚɢɔɞɚɛɑəɔɔ, Ɏɑ-

ɗɔɣɔəɌ ɛɜɚɞɜɚɘɍɔəɚɎɚɏɚ Ɏɜɑɘɑəɔ ɝɗɟɒɌɞ 

ɛɚɖɌɓɌɞɑɗɫɘɔ ɜɌɓɎɔɞɔɫ ɠɔɍɜɚɓɌ [5]. ȭɑɓ-

ɟɝɗɚɎəɚ, ɎɧɤɑɟɖɌɓɌəəɧɑ ɛɚɖɌɓɌɞɑɗɔ əɑ 

ɞɚɗɨɖɚ ɖɚɝɎɑəəɚ ɚɞɜɌɒɌɪɞ ɝɞɑɛɑəɨ əɌɗɔɣɔɫ 

ɠɔɍɜɚɓɌ, əɚ ɔ ɚɢɑəɔɎɌɪɞ ɠɟəɖɢɔɚəɌɗɨəɚɑ 

ɝɚɝɞɚɫəɔɑ ɛɑɣɑəɔ, ɎɖɗɪɣɌɫ ɛɚɖɌɓɌɞɑɗɔ ɚɍɥɑ-

ɏɚ ɔ ɛɜɫɘɚɏɚ ɍɔɗɔɜɟɍɔəɌ, ɌɗɨɍɟɘɔəɌ, ɏɗɟɞɌ-

ɘɔɗɞɜɌəɝɛɑɛɞɔɐɌɓɧ [8]. Ȯɝɑ ɒɑ ɚɢɑəɖɌ 

ɠɟəɖɢɔɔ ɛɑɣɑəɔ ɝ ɛɚɘɚɥɨɪ ɝɞɚɗɨ ɐɚɝɞɟɛəɧɡ 

ɍɔɚɡɔɘɔɣɑɝɖɔɡ ɛɚɖɌɓɌɞɑɗɑɕ əɑ ɔɘɑɑɞ ɐɚɝɞɌ-

ɞɚɣəɚɕ ɞɚɣəɚɝɞɔ, Ɍ, ɝɗɑɐɚɎɌɞɑɗɨəɚ, əɑ Ɏ ɛɚɗ-

əɚɕ ɘɑɜɑ ɫɎɗɫɑɞɝɫ ɚɍɦɑɖɞɔɎəɧɘ ɚɞɜɌɒɑəɔɑɘ 

ɑɑ ɠɟəɖɢɔɚəɌɗɨəɧɡ Ɏɚɓɘɚɒəɚɝɞɑɕ.  

Ȼɑɜɠɟɓɔɫ ɛɜɑɐɝɞɌɎɗɫɑɞ ɝɚɍɚɕ ɞɚɖ ɖɜɚ-

Ɏɔ ɣɑɜɑɓ ɘɔɖɜɚɢɔɜɖɟɗɫɞɚɜəɚɑ ɜɟɝɗɚ ɚɜɏɌəɌ, 

ɚɝɟɥɑɝɞɎɗɫɪɥɔɕ ɛɔɞɌəɔɑ ɞɖɌəɔ ɝ ɛɚɝɗɑɐɟ-

ɪɥɔɘ ɟɐɌɗɑəɔɑɘ ɛɜɚɐɟɖɞɚɎ ɚɍɘɑəɌ. Ƚɚɚɞ-

ɎɑɞɝɞɎɑəəɚ ɛɑɜɠɟɓɔɚəəɌɫ ȶȾ, ɫɎɗɫɫɝɨ ɠɟəɖ-

ɢɔɚəɌɗɨəɚɕ ɘɑɞɚɐɔɖɚɕ ɎɔɓɟɌɗɔɓɌɢɔɔ, ɝɛɚ-

ɝɚɍəɌ ɐɌɞɨ ɔəɠɚɜɘɌɢɔɪ ɚ ɠɟəɖɢɔɚəɌɗɨəɧɡ 
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ɔɓɘɑəɑəɔɫɡ ɏɑɛɌɞɚɢɔɞɚɎ, ɎɚɓəɔɖɌɪɥɔɡ ɛɜɔ 

ɠɔɍɜɚɓɑ [9].  

 Ȯ ɝɎɚɑɕ ɝɞɌɞɨɑ Ogul  et al.  ɐɜɟɏɔɑ ɝɚ-

ɚɍɥɌɗɔ ɚɍ ɔɝɛɚɗɨɓɚɎɌəɔɔ ɐɌəəɚɏɚ ɘɑɞɚɐɌ 

ɐɗɫ ɚɢɑəɖɔ ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɧɡ ɚɍɜɌɓɚɎɌəɔɕ 

ɛɑɣɑəɔ, ɏɑɛɌɞɚɢɑɗɗɪɗɫɜəɚɏɚ, ɡɚɗɌəɏɔɚɢɑɗɗɪ-

ɗɫɜəɚɏɚ ɜɌɖɌ ɔ ɘɑɞɌɝɞɌɞɔɣɑɝɖɚɏɚ ɛɚɜɌɒɑəɔɫ 

ɛɑɣɑəɔ Ɏ ɚɞɎɑɞ əɌ ɗɑɣɑəɔɑ ɛɚɝɗɑ ɗɟɣɑɎɚɕ ɔ 

ɡɔɘɔɚɞɑɜɌɛɔɔ [1]. ɀɔɍɜɚɓ ɫɎɗɫɑɞɝɫ ɟəɔɎɑɜ-

ɝɌɗɨəɧɘ Ɏɔɐɚɘ ɘɚɜɠɚɗɚɏɔɣɑɝɖɚɕ ɜɑɌɖɢɔɔ 

ɛɑɣɑəɔ əɌ ɗɪɍɚɑ ɛɚɎɜɑɒɐɌɪɥɑɑ ɎɚɓɐɑɕɝɞɎɔɑ 

Ɏəɑ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɩɞɔɚɗɚɏɔɣɑɝɖɚɏɚ ɠɌɖɞɚ-

ɜɌ, ɣɞɚ ɖɌɖ ɜɌɓ əɌɍɗɪɐɌɑɞɝɫ ɟ ɛɌɢɔɑəɞɚɎ ɝ 

ɏɑɛɌɞɔɞɚɘ. Ȼɚɩɞɚɘɟ ɞɌɖ ɎɌɒəɚ ɝɎɚɑɎɜɑɘɑəəɚ 

ɔ ɚɍɦɑɖɞɔɎəɚ ɟɝɞɌəɚɎɔɞɨ ɝɞɑɛɑəɨ ɎɧɜɌɒɑə-

əɚɝɞɔ ɠɔɍɜɚɓɌ, ɛɚɝɖɚɗɨɖɟ ɩɞɚ ɛɜɚɏəɚɓɔɜɟɑɞ 

ɞɑɘɛɧ ɛɜɚɏɜɑɝɝɔɜɚɎɌəɔɫ ɓɌɍɚɗɑɎɌəɔɫ [10]. 

ȴɘɑɪɞɝɫ ɐɌəəɧɑ ɚ ɛɜɔɘɑəɑəɔɔ ȻȶȾ ɟ ɛɌɢɔ-

ɑəɞɚɎ ɝ ɡɜɚəɔɣɑɝɖɔɘ Ɏɔɜɟɝəɧɘ ɏɑɛɌɞɔɞɚɘ Ƚ 

ɔ ɢɔɜɜɚɓɚɘ, ɝ ɚɢɑəɖɚɕ ɛɑɜɠɟɓɔɚəəɧɡ ɛɚɖɌ-

ɓɌɞɑɗɑɕ ɛɜɔ ɩɞɔɡ ɐɔɠɠɟɓəɧɡ ɓɌɍɚɗɑɎɌəɔɫɡ 

ɛɑɣɑəɔ.  

Ȼɚ ɛɜɔɣɔəɑ ɔɘɑɪɥɔɡɝɫ ɛɜɚɞɔɎɚɜɑɣɔ-

Ɏɧɡ ɐɌəəɧɡ ɚɍ ɚɢɑəɖɑ ɛɚɖɌɓɌɞɑɗɑɕ ɛɑɜɠɟɓɔɔ 

ɛɜɔ ɜɌɓɗɔɣəɧɡ ɝɞɜɟɖɞɟɜəɚ-ɠɟəɖɢɔɚəɌɗɨəɧɡ 

əɌɜɟɤɑəɔɫɡ ɛɑɣɑəɔ, ɎɚɓəɔɖɌɪɥɔɡ ɟ ɛɌɢɔɑə-

ɞɚɎ ɝ ɐɔɠɠɟɓəɧɘɔ ɓɌɍɚɗɑɎɌəɔɫɘɔ ɛɑɣɑəɔ, 

əɑɚɍɡɚɐɔɘɚ ɝɚɛɚɝɞɌɎɔɞɨ ɔ ɝɜɌɎəɔɞɨ ɛɚɗɟ-

ɣɑəəɧɑ ɛɑɜɠɟɓɔɚəəɧɑ ɛɚɖɌɓɌɞɑɗɔ ɝ ɐɌəəɧ-

ɘɔ ɟɗɨɞɜɌɓɎɟɖɚɎɚɕ ɩɗɌɝɞɚɏɜɌɠɔɔ (ȿɉ) ɔ ɖɗɔ-

əɔɖɚ-ɗɌɍɚɜɌɞɚɜəɧɘɔ ɐɌəəɧɘɔ. ȿɉ ɛɜɑɐɚ-

ɝɞɌɎɗɫɑɞ ɐɌəəɧɑ ɚ ɝɞɑɛɑəɔ ɎɧɜɌɒɑəəɚɝɞɔ 

ɝɞɜɟɖɞɟɜəɧɡ ɔɓɘɑəɑəɔɕ ɎɎɔɐɟ ɠɚɜɘɔɜɚɎɌ-

əɔɫ ɠɔɍɜɚɓɌ, əɑ ɔəɠɚɜɘɔɜɟɫ ɚ ɠɟəɖɢɔɚ-

əɌɗɨəɚɘ ɝɚɝɞɚɫəɔɔ ɛɑɣɑəɔ. ȹɌ ɠɚəɑ ɠɔɍɜɚɓɌ 

ɐɚɝɞɚɎɑɜəɚ ɚɢɑəɔɞɨ əɌɜɟɤɑəɔɫ ɖɜɚɎɚɞɚɖɌ, 

ɎɚɓəɔɖɌɪɥɔɑ əɌ ɖɗɑɞɚɣəɚɘ ɟɜɚɎəɑ, ɛɚɝɜɑɐ-

ɝɞɎɚɘ ɍɔɚɡɔɘɔɣɑɝɖɚɏɚ ɌəɌɗɔɓɌ ɖɜɚɎɔ əɑɎɚɓ-

ɘɚɒəɚ, ɛɚɝɖɚɗɨɖɟ ɚəɔ ɎɚɓəɔɖɌɪɞ ɓɌɍɗɌɏɚ-

Ɏɜɑɘɑəəɚ ɛɚɗɟɣɑəəɧɘ ɔɓɘɑəɑəɔɫɘ, ɚɞɜɌ-

ɒɑəəɧɘ Ɏ ɖɗɔəɔɖɚ-ɗɌɍɚɜɌɞɚɜəɧɡ ɔɝɝɗɑɐɚɎɌ-

əɔɫɡ. ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɛɜɔɘɑəɑəɔɑ ȻȶȾ ɍɟɐɑɞ 

ɝɛɚɝɚɍɝɞɎɚɎɌɞɨ ɛɚɎɧɤɑəɔɪ ɩɠɠɑɖɞɔɎəɚɝɞɔ 

ɐɔɌɏəɚɝɞɔɖɔ ɎɧɤɑɚɛɔɝɌəəɧɡ ɔɓɘɑəɑəɔɕ ɐɗɫ 

ɍɚɗɑɑ ɚɍɦɑɖɞɔɎəɚɏɚ ɚɞɜɌɒɑəɔɫ ɠɟəɖɢɔɚ-

əɌɗɨəɚɏɚ ɝɚɝɞɚɫəɔɫ ɏɑɛɌɞɚɢɔɞɚɎ.  

ɂɑɗɨɪ ɔɝɝɗɑɐɚɎɌəɔɫ. 

ȺɢɑəɖɌ ɔɓɘɑəɑəɔɕ ɛɌɜɌɘɑɞɜɚɎ ɛɑɜɠɟ-

ɓɔɚəəɚɕ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ ɛɜɔ 

ɐɔɠɠɟɓəɧɡ ɓɌɍɚɗɑɎɌəɔɫɡ ɛɑɣɑəɔ ɖɌɖ ɖɚɝ-

Ɏɑəəɚɏɚ ɛɚɖɌɓɌɞɑɗɫ ɠɟəɖɢɔɚəɌɗɨəɚɏɚ ɝɚɝɞɚ-

ɫəɔɫ ɛɑɣɑəɔ.  

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ.  

ȹɌɝɞɚɫɥɑɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɍɧɗɚ ɚɐɚɍɜɑəɚ 

ɩɞɔɣɑɝɖɔɘ ɖɚɘɔɞɑɞɚɘ ɀȯȭȺȿ ȮȺ Ƚɔɍȯȸȿ 

(ʈ6891 ɚɞ 22.10.2018 ɏ.), ɛɔɝɨɘɑəəɚɑ ɔə-

ɠɚɜɘɔɜɚɎɌəəɚɑ ɝɚɏɗɌɝɔɑ ɍɧɗɚ ɛɚɗɟɣɑəɚ ɚɞ 

Ɏɝɑɡ ɛɌɢɔɑəɞɚɎ, ɛɜɔəɔɘɌɎɤɔɡ ɟɣɌɝɞɔɑ Ɏ ɔɝ-

ɝɗɑɐɚɎɌəɔɔ, ɖɚɞɚɜɚɑ ɝɚɚɞɎɑɞɝɞɎɚɎɌɗɚ Ɂɑɗɨ-

ɝɔəɝɖɚɕ ɐɑɖɗɌɜɌɢɔɔ ɛɜɔəɢɔɛɌɘ ɓɌɥɔɞɧ 

ɛɜɌɎ ɔɝɛɧɞɟɑɘɧɡ. ȶɜɔɞɑɜɔɫɘɔ Ɏɖɗɪɣɑəɔɫ Ɏ 

ɔɝɝɗɑɐɚɎɌəɔɑ ɫɎɗɫɗɔɝɨ: ɟɝɞɌəɚɎɗɑəəɧɕ ɐɔɌ-

ɏəɚɓ ɐɔɠɠɟɓəɚɏɚ ɓɌɍɚɗɑɎɌəɔɫ ɛɑɣɑəɔ (ɏɑɛɌ-

ɞɔɞ, ɢɔɜɜɚɓ) ɛɚ ɐɌəəɧɘ ɖɗɔəɔɖɚ-

ɗɌɍɚɜɌɞɚɜəɚɏɚ ɔ ɔəɝɞɜɟɘɑəɞɌɗɨəɚɏɚ ɘɑɞɚɐɚɎ 

ɔɝɝɗɑɐɚɎɌəɔɫ (ɟɗɨɞɜɌɓɎɟɖɚɎɚɕ), ɚɞɝɟɞɝɞɎɔɑ 

ɛɜɚɞɔɎɚɛɚɖɌɓɌəɔɕ ɖ ɛɜɚɎɑɐɑəɔɪ ȻȶȾ; əɌɗɔ-

ɣɔɑ ɛɚɐɛɔɝɌəəɚɏɚ ɔəɠɚɜɘɔɜɚɎɌəəɚɏɚ ɝɚɏɗɌ-

ɝɔɫ. ȶɜɔɞɑɜɔɫɘɔ ɔɝɖɗɪɣɑəɔɫ ɫɎɗɫɗɔɝɨ: ɚɞɫ-

ɏɚɥɬəəɧɕ ɌɗɗɑɜɏɚɌəɌɘəɑɓ (Ɍɗɗɑɜɏɔɫ əɌ ɕɚɐ-

ɝɚɐɑɜɒɌɥɔɑ ɛɜɑɛɌɜɌɞɧ), Ɏɑəɚɓəɧɕ ɓɌɝɞɚɕ 

ɛɑɣɑəɔ əɌ ɠɚəɑ ɛɜɌɎɚɒɑɗɟɐɚɣɖɚɎɚɕ əɑɐɚɝɞɌ-

ɞɚɣəɚɝɞɔ, ɏɑɛɌɞɚɢɑɗɗɪɗɫɜəɧɕ ɜɌɖ, ɘəɚɒɑ-

ɝɞɎɑəəɚɑ ɚɣɌɏɚɎɚɑ ɛɚɜɌɒɑəɔɑ ɛɑɣɑəɔ (ɖɔɝɞɧ, 

ɏɑɘɌəɏɔɚɘɧ, ɘɑɞɌɝɞɌɓɧ) ɔ ɚɞɖɌɓ ɛɌɢɔɑəɞɌ ɚɞ 

ɟɣɌɝɞɔɫ Ɏ ɔɝɝɗɑɐɚɎɌəɔɔ.  

Ȼɜɔ ɛɚɝɞɟɛɗɑəɔɔ Ɏ ɝɞɌɢɔɚəɌɜ ɛɌɢɔɑə-

ɞɌɘ Ɏɧɛɚɗəɫɗɔɝɨ ɖɗɔəɔɖɚ-ɗɌɍɚɜɌɞɚɜəɧɑ ɘɑ-

ɞɚɐɧ ɐɔɌɏəɚɝɞɔɖɔ, ɎɖɗɪɣɌɪɥɔɑ ɔɝɝɗɑɐɚɎɌ-

əɔɑ ɛɚɖɌɓɌɞɑɗɑɕ ȬȷȾ, ȬȽȾ, ɏɌɘɘɌ-

ɏɗɟɞɌɘɔɗɞɜɌəɝɛɑɛɞɔɐɌɓɧ (ȯȯȾȻ), ɟɜɚɎəɑɕ 

ɏɗɪɖɚɓɧ, ɚɍɥɑɏɚ, ɛɜɫɘɚɏɚ ɍɔɗɔɜɟɍɔəɌ, ɚɍɥɑ-

ɏɚ ɍɑɗɖɌ, ɌɗɨɍɟɘɔəɌ, ɥɑɗɚɣəɚɕ ɠɚɝɠɌɞɌɓɧ, 

ɛɜɚɞɜɚɘɍɔəɚɎɚɏɚ Ɏɜɑɘɑəɔ, ɞɜɚɘɍɚɢɔɞɚɎ.  

ȻɌɢɔɑəɞɌɘ ɝ əɑɟɝɞɌəɚɎɗɑəəɚɕ ɛɜɔɜɚ-

ɐɚɕ ɢɔɜɜɚɓɌ ɍɧɗɌ ɎɧɛɚɗəɑəɌ ɍɔɚɛɝɔɫ ɛɑɣɑəɔ 

ɔɏɗɚɕ G16 (10 ɛɌɢɔɑəɞɚɎ). Ⱥɢɑəɖɟ ɝɞɑɛɑəɔ 

ɠɔɍɜɚɓɌ ɛɜɚɎɚɐɔɗɔ ɛɚ ɤɖɌɗɑ METAVIR. 

Ȯɝɑɘ ɛɚɝɞɟɛɔɎɤɔɘ ɛɌɢɔɑəɞɌɘ Ɏɧɛɚɗ-

əɑəɌ ɟɗɨɞɜɌɓɎɟɖɚɎɌɫ ɩɗɌɝɞɚɏɜɌɠɔɫ (ȿɉ) əɌ 

ɟɗɨɞɜɌɓɎɟɖɚɎɚɘ ɌɛɛɌɜɌɞɑ Toshiba Aplio 500 ɝ 

ɛɜɚɏɜɌɘɘɚɕ-ɚɛɢɔɑɕ ɝɐɎɔɏɚɎɚɕ Ɏɚɗəɚɕ ɔ 

ɚɛɜɑɐɑɗɑəɔɑɘ ɝɞɌɐɔɔ ɠɔɍɜɚɓɌ ɛɚ ɤɖɌɗɑ 

METAVIR, ɖɚɞɚɜɧɑ ɍɧɗɔ ɚɢɑəɑəɧ Ɏ VI, VII, 

VIII ɝɑɏɘɑəɞɌɡ ɝ ɟɖɌɓɌəɔɑɘ ɘɑɐɔɌəɧ ɒɑɝɞɖɚ-

ɝɞɔ, ɟɖɌɓɌəəɚɕ Ɏ ɖȻɌ. ȹɌ ɝɗɑɐɟɪɥɑɘ ɩɞɌɛɑ 

ɐɗɫ ɚɢɑəɖɔ ɠɟəɖɢɔɚəɌɗɨəɚɏɚ ɝɚɝɞɚɫəɔɫ ɛɑ-

ɣɑəɔ Ɏɚ Ɏɝɑɡ əɌɍɗɪɐɑəɔɫɡ ɛɜɔɘɑəɫɗɌɝɨ 

ɘɟɗɨɞɔɝɛɔɜɌɗɨəɌɫ ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌ-

ɠɔɫ (ȸȽȶȾ) ɝ ɘɑɞɚɐɔɖɚɕ ȻȶȾ.  

 ȻȶȾ ɛɑɣɑəɔ ɍɧɗɌ ɎɧɛɚɗəɑəɌ 41 ɛɌɢɔ-

ɑəɞɟ (22 ɘɟɒɣɔəɧ, 19 ɒɑəɥɔə, ɝɜɑɐəɔɕ Ɏɚɓ-

ɜɌɝɞ ɝɚɝɞɌɎɔɗ 45,5 Ñ 6,2 ɏɚɐɌ), ɛɚɝɞɟɛɔɎɤɔɘ 

Ɏ ɞɑɜɌɛɑɎɞɔɣɑɝɖɔɕ ɝɞɌɢɔɚəɌɜ ɝ ɢɑɗɨɪ ɐɔɌ-

ɏəɚɝɞɔɖɔ ɔ ɗɑɣɑəɔɫ ɐɔɠɠɟɓəɚɏɚ ɓɌɍɚɗɑɎɌəɔɫ 

ɛɑɣɑəɔ. Ȯ ɝɚɚɞɎɑɞɝɞɎɔɔ ɝ ɛɚɗɟɣɑəəɧɘɔ ɖɗɔ-

əɔɖɚ-ɗɌɍɚɜɌɞɚɜəɧɘɔ ɔ ɔəɝɞɜɟɘɑəɞɌɗɨəɧɘɔ 

ɘɑɞɚɐɌɘɔ ɐɔɌɏəɚɝɞɔɖɔ ɛɌɢɔɑəɞɧ ɍɧɗɔ ɜɌɓ-

ɐɑɗɑəɧ əɌ 2 ɏɜɟɛɛɧ. ȽɚɏɗɌɝəɚ əɚɓɚɗɚɏɔɣɑ-

ɝɖɔɘ ɠɚɜɘɌɘ ɛɑɜɎɟɪ ɏɜɟɛɛɟ ɝɚɝɞɌɎɔɗɔ 19 

ɛɌɢɔɑəɞɚɎ ɝ ɏɑɛɌɞɔɞɚɘ, Ɏɞɚɜɟɪ ð 22 ɛɌɢɔɑə-

ɞɌ ɝ ɢɔɜɜɚɓɚɘ. Ȯ ɚɍɑɔɡ ɏɜɟɛɛɌɡ ɛɜɑɚɍɗɌɐɌɗɌ 

ɎɔɜɟɝəɌɫ ɔ ɌɗɖɚɏɚɗɨəɌɫ ɩɞɔɚɗɚɏɔɫ ɐɔɠɠɟɓ-

əɚɏɚ ɛɚɜɌɒɑəɔɫ ɛɑɣɑəɔ, Ɏɝɑ ɛɌɢɔɑəɞɧ ɝ ɏɑ-

ɛɌɞɔɞɚɘ ɍɧɗɔ Ɏ ɝɞɌɐɔɔ ɡɜɚəɔɓɌɢɔɔ ɛɜɚɢɑɝ-

ɝɌ.   

ȻȶȾ ɎɧɛɚɗəɫɗɌɝɨ əɌ ɖɚɘɛɨɪɞɑɜəɚɘ 

ɞɚɘɚɏɜɌɠɑ GE optima (GE healthcare, USA). Ƚ 
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ɢɑɗɨɪ ɟɘɑəɨɤɑəɔɫ ɌɜɞɑɠɌɖɞɚɎ ɚɞ ɐɧɡɌɞɑɗɨ-

əɧɡ ɐɎɔɒɑəɔɕ Ɏɚ Ɏɜɑɘɫ ɐɔəɌɘɔɣɑɝɖɚɏɚ ɝɖɌ-

əɔɜɚɎɌəɔɫ ɐɗɫ ɚɏɜɌəɔɣɑəɔɫ ɛɚɐɎɔɒəɚɝɞɔ 

ɛɑɜɑɐəɑɕ ɍɜɪɤəɚɕ ɝɞɑəɖɔ ɎɧɛɚɗəɑəɌ ɑɑ 

ɠɔɖɝɌɢɔɫ ɩɗɌɝɞɔɣəɧɘ ɛɚɫɝɚɘ. Ȼɑɜɑɐ ɛɜɚɎɑ-

ɐɑəɔɑɘ ɔɝɝɗɑɐɚɎɌəɔɫ ɛɜɚɎɚɐɔɗɝɫ ɔəɝɞɜɟɖ-

ɞɌɒ ɚ əɑɚɍɡɚɐɔɘɚɝɞɔ Ɏɚ Ɏɜɑɘɫ ɛɜɚɎɑɐɑəɔɫ 

ɜɚɎəɚ ɔ ɛɚɎɑɜɡəɚɝɞəɚ Ɏɧɛɚɗəɫɞɨ ɐɧɡɌɞɑɗɨ-

əɧɑ ɐɎɔɒɑəɔɫ. 

 Ȼɜɚɞɚɖɚɗ ɝɖɌəɔɜɚɎɌəɔɫ: əɌɞɔɎəɚɑ ɔɝ-

ɝɗɑɐɚɎɌəɔɑ ð əɌɛɜɫɒɑəɔɑ əɌ ɞɜɟɍɖɑ 120 ɖȮ, 

ɝɔɗɌ ɞɚɖɌ 200 ɘȬɝ; ɐɔəɌɘɔɣɑɝɖɚɑ ɔɝɝɗɑɐɚɎɌ-

əɔɑ ɛɑɣɑəɔ Ɏ ɞɑɣɑəɔɑ 60 ɝ ð 120 ɖȮ, 80 ɘȬɝ ɝ 

ɞɚɗɥɔəɚɕ ɝɜɑɓɌ 5 ɘɘ. ȻɑɜɠɟɓɔɚəəɌɫ ɖɚɘɛɨ-

ɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ Ɏɧɛɚɗəɫɑɞɝɫ ɛɚɝɗɑ 

ɎəɟɞɜɔɎɑəəɚɏɚ ɍɚɗɪɝəɚɏɚ ɎɎɑɐɑəɔɫ 50 ɘɗ 

əɑɔɚəəɚɏɚ ɖɚəɞɜɌɝɞəɚɏɚ ɎɑɥɑɝɞɎ ð Ultravist -

370 ɔ 40 ɘɗ ɠɔɓɔɚɗɚɏɔɣɑɝɖɚɏɚ ɜɌɝɞɎɚɜɌ ɝɚ 

ɝɖɚɜɚɝɞɨɪ 5 ɘɗ/ɝ. ȻɚɝɞɛɜɚɢɑɝɝɚɜəɌɫ ɚɍɜɌ-

ɍɚɞɖɌ ɐɌəəɧɡ ɛɜɚɎɑɐɑəɌ əɌ ɜɌɍɚɣɑɕ ɝɞɌəɢɔɔ 

Adwantage Workstation VS5 ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ 

ɛɜɚɏɜɌɘɘəɚɏɚ ɛɌɖɑɞɌ CT Perfusion 4D Multi-

Organ.  

 Ȼɚ ɔɓɚɍɜɌɒɑəɔɫɘ Ɏ ɛɑɜɎɚɕ ɝɑɜɔɔ əɌ-

ɞɔɎəɚɏɚ ɝɖɌəɔɜɚɎɌəɔɫ ɛɜɚɏɜɌɘɘɚɕ ɚɛɜɑɐɑ-

ɗɫɗɝɫ ɍɌɓɚɎɧɕ ɟɜɚɎɑəɨ ɛɗɚɞəɚɝɞɔ. Ȯ ɛɜɚ-

ɏɜɌɘɘəɚɘ ɚɍɑɝɛɑɣɑəɔɔ ɔɝɛɚɗɨɓɟɑɞɝɫ ɐɎɚɕəɚɕ 

ɝɚɝɟɐɔɝɞɧɕ Ɍɗɏɚɜɔɞɘ ɎɎɚɐɌ, ɏɐɑ ɓɚəɧ ɔəɞɑ-

ɜɑɝɌ (region of interest) ɐɗɫ ɜɌɝɣɑɞɌ ɛɚɖɌɓɌɞɑ-

ɗɑɕ ɛɑɜɠɟɓɔɔ ɛɑɣɑəɔ ɍɧɗɔ ɜɌɓɘɑɥɑəɧ Ɏ 

ɍɜɪɤəɚɘ ɚɞɐɑɗɑ Ɍɚɜɞɧ ɔ Ɏɚɜɚɞəɚɕ Ɏɑəɑ, ɏɐɑ 

ɚɢɑəɔɎɌɗɚɝɨ ɔɓɘɑəɑəɔɑ ɛɗɚɞəɚɝɞɔ ɖɚəɞɜɌɝɞ-

əɚɏɚ ɎɑɥɑɝɞɎɌ Ɏɚ Ɏɜɑɘɑəɔ ɝ ɌɎɞɚɘɌɞɔɣɑɝɖɔɘ 

ɛɚɝɞɜɚɑəɔɑɘ ɏɜɌɠɔɖɌ ɓɌɎɔɝɔɘɚɝɞɔ çɎɜɑɘɫ ð 

ɛɗɚɞəɚɝɞɨè. Ƚ ɟɣɑɞɚɘ ɛɚɗɟɣɑəəɧɡ ɓəɌɣɑəɔɕ 

ɛɗɚɞəɚɝɞɔ Ɏ ɟɖɌɓɌəəɧɡ ɝɚɝɟɐɔɝɞɧɡ ɝɞɜɟɖɞɟ-

ɜɌɡ ɔ ɍɌɓɚɎɚɕ ɛɗɚɞəɚɝɞɔ ɛɜɚɏɜɌɘɘɚɕ ɝɞɜɚɔɗ-

ɝɫ ɏɜɌɠɔɖ ɓɌɎɔɝɔɘɚɝɞɔ çɎɜɑɘɫ ð ɛɗɚɞəɚɝɞɨè Ɏ 

ɓɚəɑ ɔəɞɑɜɑɝɌ ð Ɏ ɝɑɏɘɑəɞɌɡ ɛɑɣɑəɔ. Ƀɔɝɗɚ-

Ɏɧɑ ɓəɌɣɑəɔɫ ɛɑɜɠɟɓɔɚəəɧɡ ɛɚɖɌɓɌɞɑɗɑɕ Ɏ 

ɖɌɒɐɚɘ ɔɓ ɝɑɏɘɑəɞɚɎ ɛɑɣɑəɔ ð III, VIII, VII ð 

ɍɧɗɔ ɛɚɗɟɣɑəɧ ɌɎɞɚɘɌɞɔɣɑɝɖɔ ɝ ɛɚɘɚɥɨɪ 

ɌəɌɗɔɓɌ ɛɑɜɠɟɓɔɚəəɧɡ ɖɌɜɞ. ȻȶȾ ɚɍɑɝɛɑɣɔ-

ɎɌɑɞ əɑ ɞɚɗɨɖɚ ɖɌɣɑɝɞɎɑəəɟɪ ɚɢɑəɖɟ ɖɜɚɎɚ-

ɞɚɖɌ ɛɚɝɜɑɐɝɞɎɚɘ ɛɚɝɞɜɚɑəɔɫ ɛɑɜɠɟɓɔɚəəɧɡ 

ɛɌɜɌɘɑɞɜɔɣɑɝɖɔɡ ɠɟəɖɢɔɚəɌɗɨəɧɡ ɖɌɜɞ, əɚ 

ɔ ɖɚɗɔɣɑɝɞɎɑəəɟɪ ɚɢɑəɖɟ ɖɌɒɐɚɏɚ ɔɓ ɞɌɖɔɡ 

ɛɑɜɠɟɓɔɚəəɧɡ ɛɚɖɌɓɌɞɑɗɑɕ, ɖɌɖ: blood flow 

(BF, ɘɗ/100ɏ/ɘɔə) ð ɝɖɚɜɚɝɞɨ ɛɜɚɡɚɒɐɑəɔɫ 

ɚɛɜɑɐɑɗɑəəɚɏɚ ɚɍɦɑɘɌ ɖɜɚɎɔ ɣɑɜɑɓ ɓɌɐɌəəɧɕ 

ɚɍɦɑɘ ɞɖɌəɔ ɓɌ ɑɐɔəɔɢɟ Ɏɜɑɘɑəɔ, blood 

volume (BV, ɘɗ/100 ɏ) ð ɚɍɥɔɕ ɚɍɦɑɘ ɖɜɚɎɔ Ɏ 

ɎɧɍɜɌəəɚɘ ɟɣɌɝɞɖɑ, mean transit time (MTT, 

ɝ) ð ɝɜɑɐəɑɑ Ɏɜɑɘɫ, ɓɌ ɖɚɞɚɜɚɑ ɖɜɚɎɨ ɛɜɚɡɚ-

ɐɔɞ ɛɚ ɟɣɌɝɞɖɟ ɞɖɌəɔ.   

ȽɞɌɞɔɝɞɔɣɑɝɖɌɫ ɚɍɜɌɍɚɞɖɌ ɜɑɓɟɗɨɞɌɞɚɎ 

ɛɜɚɔɓɎɑɐɑəɌ ɝ ɛɚɘɚɥɨɪ ɛɌɖɑɞɌ ɛɜɚɏɜɌɘɘ 

Statistica 10.0 for Windows . Ȱɗɫ ɛɜɚɎɑɜɖɔ 

ɝɞɌɞɔɝɞɔɣɑɝɖɔɡ ɏɔɛɚɞɑɓ ɚ Ɏɔɐɑ ɜɌɝɛɜɑɐɑɗɑ-

əɔɫ ɛɜɔɘɑəɑə ɖɜɔɞɑɜɔɕ ɄɌɛɔɜɚ-ȿɔɗɖɌ. Ȼɚ-

ɜɚɏɚɎɧɕ ɟɜɚɎɑəɨ ɓəɌɣɔɘɚɝɞɔ (ɜ) ɛɜɔəɫɞ ɜɌɎ-

əɧɘ 0,05. ȰɌəəɧɑ, əɑ ɛɚɐɣɔəɫɪɥɔɑɝɫ əɚɜ-

ɘɌɗɨəɚɘɟ ɓɌɖɚəɟ ɜɌɝɛɜɑɐɑɗɑəɔɫ, ɛɜɑɐɝɞɌɎ-

ɗɑəɧ Ɏ Ɏɔɐɑ ɘɑɐɔɌəɧ ɔ ɘɑɒɖɎɌɜɞɔɗɨəɚɏɚ 

ɜɌɓɘɌɡɌ (Me, Q1 -Q3). Ȱɗɫ ɚɢɑəɖɔ ɓəɌɣɔɘɚɝɞɔ 

ɜɌɓɗɔɣɔɕ ɖɚɗɔɣɑɝɞɎɑəəɧɡ Ɏɑɗɔɣɔə Ɏ ɐɎɟɡ 

əɑɓɌɎɔɝɔɘɧɡ ɎɧɍɚɜɖɌɡ ɔɝɛɚɗɨɓɚɎɌɗɝɫ əɑɛɌ-

ɜɌɘɑɞɜɔɣɑɝɖɔɕ ɖɜɔɞɑɜɔɕ ȸɌəəɌ-ȿɔɞəɔ (U). 

Ȱɗɫ ɚɢɑəɖɔ ɖɚɜɜɑɗɫɢɔɚəəɚɕ ɝɎɫɓɔ ɘɑɒɐɟ 

ɖɚɗɔɣɑɝɞɎɑəəɧɘɔ ɛɜɔɓəɌɖɌɘɔ ɔɝɛɚɗɨɓɚɎɌɗɝɫ 

əɑɛɌɜɌɘɑɞɜɔɣɑɝɖɔɕ ɖɜɔɞɑɜɔɕ ȽɛɔɜɘɑəɌ. Ȯɚ 

Ɏɝɑɡ ɛɜɚɢɑɐɟɜɌɡ ɝɞɌɞɔɝɞɔɣɑɝɖɚɏɚ ɌəɌɗɔɓɌ 

ɔɓɘɑəɑəɔɫ ɝɣɔɞɌɗɔ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɧ-

ɘɔ ɛɜɔ ɟɜɚɎəɑ ɓəɌɣɔɘɚɝɞɔ p<0,05. 

ȼɑɓɟɗɨɞɌɞɧ. 

ȳəɌɣɑəɔɫ ɛɑɜɠɟɓɔɚəəɧɡ ɔ ɍɔɚɡɔɘɔɣɑ-

ɝɖɔɡ ɛɚɖɌɓɌɞɑɗɑɕ ɛɑɣɑəɔ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɏɑɛɌ-

ɞɔɞɚɘ ɔ ɢɔɜɜɚɓɚɘ, ɛɜɑɐɝɞɌɎɗɑəəɧɑ Ɏ Ɏɔɐɑ 

ɘɑɐɔɌəɧ, ɘɑɒɖɎɌɜɞɔɗɨəɚɏɚ ɜɌɓɘɌɡɌ Me (Q1-

Q3) ɛɜɔɎɑɐɑəɧ Ɏ ɞɌɍɗɔɢɌɡ ʈ1 ɔ ʈ2 ɝɚɚɞɎɑɞ-

ɝɞɎɑəəɚ.  

ȶɌɖ ɝɗɑɐɟɑɞ ɔɓ ɛɜɔɎɑɐɑəəɚɕ ɞɌɍɗɔɢɧ 

ʈ1, ɟ Ɏɝɑɡ ɛɌɢɔɑəɞɚɎ ɚɍɑɔɡ ɏɜɟɛɛ ɐɚɝɞɚɎɑɜ-

əɚ ɜɌɓɗɔɣɌɪɞɝɫ Ɏɝɑ ɖɗɔəɔɖɚ-ɗɌɍɚɜɌɞɚɜəɧɑ 

ɛɚɖɌɓɌɞɑɗɔ.    

Ƚɜɑɐɔ ɛɑɜɠɟɓɔɚəəɧɡ ɛɚɖɌɓɌɞɑɗɑɕ ɟ 

ɛɌɢɔɑəɞɚɎ Ɏ ɏɜɟɛɛɑ ɏɑɛɌɞɔɞɌ ɔ ɢɔɜɜɚɓɌ ɝɞɌ-

ɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɚ ɜɌɓɗɔɣɌɪɞɝɫ ɘɑɒɐɟ ɝɚ-

ɍɚɕ ɛɚɖɌɓɌɞɑɗɔ BF, BV ɔ ɛɚɖɌɓɌɞɑɗɨ ɩɗɌɝɞɚ-

ɏɜɌɠɔɔ Ɏ ɚɍɑɔɡ ɏɜɟɛɛɌɡ.  

Ȼɚɗɟɣɑəəɧɑ ɖɚɜɜɑɗɫɢɔɚəəɧɑ ɝɎɫɓɔ 

ɛɜɑɐɝɞɌɎɗɑəɧ əɌ ɏɜɌɠɔɖɌɡ (ɜɔɝ. 1 -3).        

Ȼɜɔ ɌəɌɗɔɓɑ ɛɑɜɠɟɓɔɚəəɧɡ ɛɚɖɌɓɌɞɑ-

ɗɑɕ ɘɑɒɐɟ ɝɚɍɚɕ ɟ ɛɌɢɔɑəɞɚɎ Ɏ ɏɜɟɛɛɑ ɏɑɛɌ-

ɞɔɞɌ ɎɧɫɎɗɑəɌ ɟɘɑɜɑəəɌɫ ɝɞɌɞɔɝɞɔɣɑɝɖɔ 

ɓəɌɣɔɘɌɫ ɝɎɫɓɨ ɘɑɒɐɟ ɛɚɖɌɓɌɞɑɗɫɘɔ BV ɔ 

MTT (r = 0,5 p = 0,002). ȺɛɜɑɐɑɗɫɗɌɝɨ ɟɘɑ-

ɜɑəəɌɫ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɌɫ ɖɚɜɜɑɗɫɢɔ-

ɚəəɌɫ ɝɎɫɓɨ ɘɑɒɐɟ ɛɚɖɌɓɌɞɑɗɫɘɔ MTT ɔ ɛɚ-

ɖɌɓɌɞɑɗɑɘ ɒɑɝɞɖɚɝɞɔ ɛɚ ɐɌəəɧɘ ȿɉ (r = 0,6 p 

= 0,005).  

ȿ ɛɌɢɔɑəɞɚɎ ɩɞɚɕ ɒɑ ɏɜɟɛɛɧ əɌɍɗɪɐɌ-

ɗɌɝɨ ɟɘɑɜɑəəɌɫ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɌɫ 

ɖɚɜɜɑɗɫɢɔɚəəɌɫ ɝɎɫɓɨ ɘɑɒɐɟ MTT ɔ ɛɜɚ-

ɞɜɚɘɍɔəɚɎɧɘ Ɏɜɑɘɑəɑɘ (r = 0,5, p = 0,04).  

ȿɘɑɜɑəəɌɫ ɖɚɜɜɑɗɫɢɔɚəəɌɫ ɝɎɫɓɨ əɌɍɗɪɐɌ-

ɗɌɝɨ ɘɑɒɐɟ ɛɚɖɌɓɌɞɑɗɑɘ MTT ɔ ɚɍɥɔɘ ɍɑɗ-

ɖɚɘ (r = 0,6 p = 0,009). 

ȬəɌɗɚɏɔɣəɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɖɚɜɜɑɗɫɢɔ-

ɚəəɧɡ ɝɎɫɓɑɕ ɛɚɗɟɣɑəɚ Ɏ ɏɜɟɛɛɑ ɝ ɢɔɜɜɚɓɚɘ 

əɌ ɏɜɌɠɔɖɌɡ 4,5 (ɜɔɝ. 4, 5).  

Ȯ ɏɜɟɛɛɑ ɛɌɢɔɑəɞɚɎ ɝ ɢɔɜɜɚɓɚɘ ɎɧɫɎ-

ɗɑəɌ ɟɘɑɜɑəəɌɫ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɌɫ 

ɖɚɜɜɑɗɫɢɔɫ ɘɑɒɐɟ ɛɚɖɌɓɌɞɑɗɫɘɔ BF ɔ BV (r = 

0,5 p  = 0,01). Ȯ ɩɞɚɕ ɒɑ ɏɜɟɛɛɑ ɛɌɢɔɑəɞɚɎ ɝ 

ɢɔɜɜɚɓɚɘ əɌɍɗɪɐɌɗɌɝɨ ɟɘɑɜɑəəɌɫ ɝɞɌɞɔɝɞɔ-

ɣɑɝɖɔ ɓəɌɣɔɘɌɫ ɖɚɜɜɑɗɫɢɔɫ ɘɑɒɐɟ ɛɚɖɌɓɌɞɑ-

ɗɫɘɔ BF ɔ ɚɍɥɔɘ ɍɑɗɖɚɘ (r = 0,6 p = 0,0001).  
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ȾɌɍɗɔɢɌ ʈ1.    ȳəɌɣɑəɔɫ ɖɗɔəɔɖɚ-ɗɌɍɚɜɌɞɚɜəɧɡ ɐɌəəɧɡ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɏɑɛɌɞɔ-

ɞɚɘ ɔ ɢɔɜɜɚɓɚɘ.  

ɹʠʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ɻʝʧʘʪʠʪ ʎʠʨʨʦʟ ʉʨʘʚʥʝʥʠʝ 

Me (Q1-Q3) Me(Q1-Q3) p-ʫʨʦʚʝʥʴ 

ɸʃʊ 17,0 (16,0; 25,0) 37,0 (30,0;67,0) 0,0001 

ɸʉʊ 15,0 (12,0;  25,0) 39,0 (35,0; 65,0,) 0,0001 

ʆʙʱʠʡ ʙʠʣʠʨʫʙʠʥ 13,1 (11,2; 15,2) 24,0 (17,2; 33,1) 0,0001 

ʇʨʷʤʦʡ ʙʠʣʠʨʫʙʠʥ 4,4 (3,8; 5,2) 12,4 (10,0; 17,0) 0,0001 

ɻɻʊʇ 20,0 (17,0; 25,0) 56,0 (45,0; 10,0) 0,0001 

ʆʙʱʠʡ ʙʝʣʦʢ  80,0 (78,0; 81,0) 70,0 (65,0; 79,0) 0,0001 

ɸʣʴʙʫʤʠʥ 45,0 (42,0; 46,0) 40,0 (38,0; 43,0) 0,0001 

ʑʌ 72,0 (63,0; 84,0) 100,0 (85,0; 120,0) 0,0001 

ʇʨʦʪʨʦʤʙʠʥʦʚʦʝ ʚʨʝʤʷ 12,0 (12,0; 13,0) 16,0 (15,0; 16,0) 0,0001 

ʊʨʦʤʙʦʮʠʪʳ 200,0 (183,0; 252,0) 173,0  (154,0; 210) 0,011 

ɻʣʶʢʦʟʘ 4,8 (69,9;169,1) 5,5 (4,8; 6,1) 0,013 
 

   
 

ȾɌɍɗɔɢɌ ʈ2.     ȳəɌɣɑəɔɫ ɛɑɜɠɟɓɔɚəəɧɡ ɛɚɖɌɓɌɞɑɗɑɕ ɔ ɐɌəəɧɡ ɩɗɌɝɞɚɏɜɌɠɔɔ ɟ 

ɛɌɢɔɑəɞɚɎ ɝ ɏɑɛɌɞɔɞɚɘ ɔ ɢɔɜɜɚɓɚɘ. 

ʇʦʢʘʟʘʪʝʣʠ ʧʝʨʬʫʟʠʠ ɻʝʧʘʪʠʪ ʎʠʨʨʦʟ ʉʨʘʚʥʝʥʠʝ 

Me (Q1-Q3) Me(Q1-Q3) p-ʫʨʦʚʝʥʴ 

BF 95,7 (86,1;118,5) 60,3 (56,3; 109,2) 0,008 

BV 17,9 (16,5;21,4) 15,7 (12,5; 19,2) 0,039 

MTT 14,4 (11,5;16,8) 15,6 (13,9; 17,3) 0,09 

ʇʦʢʘʟʘʪʝʣʴ  

ʵʣʘʩʪʦʛʨʘʬʠʠ 

8,2 (6,9; 9,5) 13,0 (11,9; 14,8) 0,007 

 

   
 

 

ȼɔɝ. 1 (Fig. 1) 

 

ȼɔɝ. 2 (Fig. 2)  

ȼɔɝ. 1.   ȰɔɌɏɜɌɘɘɌ.  

ɿʘʚʠʩʠʤʦʩʪʴ ʦʙʲʝʤʘ ʢʨʦʚʦʪʦʢʘ ʦʪ ʩʨʝʜʥʝʛʦ ʚʨʝʤʝʥʠ 

ʧʨʦʭʦʞʜʝʥʠʷ ʢʦʥʪʨʘʩʪʥʦʛʦ ʚʝʱʝʩʪʚʘ. 

Fig. 1.   Diagram.  

The dependence between blood volume (BV) of mean 

transit time (MTT).  

ȼɔɝ. 2.   ȰɔɌɏɜɌɘɘɌ.  

ȳɌɎɔɝɔɘɚɝɞɨ ɝɜɑɐəɑɏɚ Ɏɜɑɘɑəɔ ɛɜɚɡɚɒɐɑəɔɫ ɖɚə-

ɞɜɌɝɞəɚɏɚ ɎɑɥɑɝɞɎɌ ɚɞ ɛɚɖɌɓɌɞɑɗɫ ɒɑɝɞɖɚɝɞɔ ɛɚ 

ɐɌəəɧɘ ȿɉ.  

Fig. 2.   Diagram.  

The dependence between mean transit time (MTT) of 

the stiffness index of elasto graphy.  
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ȼɔɝ. 3 (Fig. 3) 

 

ȼɔɝ. 4 (Fig. 4)  

ȼɔɝ. 3.   ȰɔɌɏɜɌɘɘɌ.  

ɿʘʚʠʩʠʤʦʩʪʴ ʩʨʝʜʥʝʛʦ ʚʨʝʤʝʥʠ ʧʨʦʭʦʞʜʝʥʠʷ ʢʦʥ-

ʪʨʘʩʪʥʦʛʦ ʚʝʱʝʩʪʚʘ ʦʪ ʦʙʱʝʛʦ ʙʝʣʢʘ.  

Fig. 3.   Diagram.  

The dependence between mean transit time (MTT) of 

protein.  

ȼɔɝ. 4.   ȰɔɌɏɜɌɘɘɌ.  

ȳɌɎɔɝɔɘɚɝɞɨ ɝɖɚɜɚɝɞɔ ɚɞ ɚɍɦɑɘɌ ɖɜɚɎɚɞɚɖɌ. 

Fig. 4.   Diagram.  

The dependence between Blood flow (BF) of Blood 

volume (BV).  

 

ȼɔɝ. 5 (Fig. 5) 

 

 

 

 

ȼɔɝ. 5.   ȰɔɌɏɜɌɘɘɌ.  

ȳɌɎɔɝɔɘɚɝɞɨ ɝɖɚɜɚɝɞɔ ɖɜɚɎɚɞɚɖɌ ɚɞ ɚɍɥɑɏɚ ɍɑɗɖɌ. 

Fig. 5.   Diagram.  

The dependence between Bl ood flow (BF) of protein.  
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Ȼɚɗɟɣɑəɧ ɟɘɑɜɑəəɧɑ ɝɞɌɞɔɝɞɔɣɑɝɖɔ 

ɓəɌɣɔɘɧɑ ɖɚɜɜɑɗɫɢɔɔ ɘɑɒɐɟ BF ɔ Ɍɗɨɍɟɘɔ-

əɚɘ (r = 0,6 p = 0,003) ɔ ɘɑɒɐɟ BF ɔ ȯȯȾȻ (r= 

0,5 p = 0,018). ȺɐəɌɖɚ ɟ ɐɌəəɚɕ ɏɜɟɛɛɧ ɛɌ-

ɢɔɑəɞɚɎ əɑ ɛɚɗɟɣɑəɚ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔ-

ɘɚɕ ɖɚɜɜɑɗɫɢɔɔ ɘɑɒɐɟ ɖɌɖɔɘ-ɗɔɍɚ ɛɚɖɌɓɌ-

ɞɑɗɑɘ ɛɑɜɠɟɓɔɔ ɔ ɛɚɖɌɓɌɞɑɗɑɘ ɒɑɝɞɖɚɝɞɔ ɛɚ 

ɐɌəəɧɘ ȿɉ (p=0,05). 

Ƚɚɚɞəɚɤɑəɔɫ ɢɎɑɞəɧɡ ɛɌɜɌɘɑɞɜɔɣɑ-

ɝɖɔɡ ɖɌɜɞ ɛɌɢɔɑəɞɌ ɝ Ɏɔɜɟɝəɧɘ ɏɑɛɌɞɔɞɚɘ B 

ɔ ɛɚɖɌɓɌɞɑɗɑɕ ɛɑɜɠɟɓɔɔ ɛɜɑɐɝɞɌɎɗɑəɧ Ɏ 

ɖɗɔəɔɣɑɝɖɚɘ ɛɜɔɘɑɜɑ 1 (ɜɔɝ. 6).  

Ȼɚɗɟɣɑəɧ ɓəɌɣɑəɔɫ ɛɚɖɌɓɌɞɑɗɑɕ BF 

ɘɗ/100ɏ/ɘɔə Ɏ III ɝɑɏɘɑəɞɑ ð 93,3 

ɘɗ/100ɏ/ɘɔə, VIII ð 87,5 ɘɗ/100ɏ/ɘɔə, VII ð 

76,1 ɘɗ/100ɏ/ɘɔə. ɃɔɝɗɚɎɧɑ ɓəɌɣɑəɔɫ BV Ɏ 

ɎɧɤɑɚɛɔɝɌəəɧɡ ɝɑɏɘɑəɞɌɡ: 14,8 ɘɗ/100 ɏ, 

19,9 ɘɗ/100 ɏ ɔ 18,3ɘɗ/100 ɏ ɔ ɛɚɖɌɓɌɞɑɗɫ 

MTT: 11,0 ɝ Ɏ III ɝɑɏɘɑəɞɑ, 13,8 ɝ Ɏ VIII ɔ 14,3 

ɝ Ɏ VII ɝɑɏɘɑəɞɌɡ. 

ȳəɌɣɑəɔɫ ɛɚɖɌɓɌɞɑɗɫ BF ɝəɔɒɑəɧ, ɣɞɚ 

ɛɜɑɐɝɞɌɎɗɑəɚ əɌ ɖɌɜɞɑ ɩɞɚɏɚ ɒɑ ɛɚɖɌɓɌɞɑɗɫ Ɏ 

Ɏɔɐɑ əɑɜɌɎəɚɘɑɜəɚɏɚ ɓɑɗɑəɚɏɚ ɢɎɑɞɌ. ȳəɌɣɑ-

əɔɫ BV ɔ MTT Ɏ ɛɜɑɐɑɗɌɡ ɐɚɛɟɝɞɔɘɧɡ ɓəɌɣɑ-

əɔɕ, əɌ ɖɌɜɞɌɡ ɚɐəɚɔɘɑəəɧɡ ɛɚɖɌɓɌɞɑɗɑɕ 

ɡɌɜɌɖɞɑɜɔɓɟɪɞɝɫ ɝɔəɔɘ ɔ ɓɑɗɑəɧɘ ɢɎɑɞɌɘɔ. 

Ƚɚɚɞəɚɤɑəɔɫ ɢɎɑɞəɧɡ ɛɌɜɌɘɑɞɜɔɣɑ-

ɝɖɔɡ ɖɌɜɞ ɛɌɢɔɑəɞɌ ɝ ɢɔɜɜɚɓɚɘ əɑɫɝəɚɕ 

ɛɜɔɜɚɐɧ, ɛɚɖɌɓɌɞɑɗɑɕ ɛɑɜɠɟɓɔɔ, ȿɉ ɔ ɐɌə-

əɧɡ ɍɔɚɛɝɔɔ ɛɜɑɐɝɞɌɎɗɑəɧ Ɏ ɖɗɔəɔɣɑɝɖɚɘ 

ɛɜɔɘɑɜɑ 2.  

Ȼɚɗɟɣɑəɧ ɓəɌɣɑəɔɫ ɛɚɖɌɓɌɞɑɗɑɕ BF 

ɘɗ/100ɏ/ɘɔə Ɏ III ɝɑɏɘɑəɞɑ ð 72,0 

ɘɗ/100ɏ/ɘɔə, VIII ð 77,1 ɘɗ/100ɏ/ɘɔə, VII ð 

57,3 ɘɗ/100ɏ/ɘɔə. ɃɔɝɗɚɎɧɑ ɓəɌɣɑəɔɫ BV Ɏ 

ɎɧɤɑɚɛɔɝɌəəɧɡ ɝɑɏɘɑəɞɌɡ: 21,4 ɘɗ/100 ɏ,  

 

20,4 ɘɗ/100 ɏ ɔ 21,3 ɘɗ/100 ɏ ɔ ɛɚɖɌɓɌɞɑɗɫ 

MTT: 19,3 ɝ Ɏ III ɝɑɏɘɑəɞɑ, 17,2 ɝ Ɏ VIII ɔ 25,3 

ɝ Ɏ VII ɝɑɏɘɑəɞɌɡ. 

ȳəɌɣɑəɔɫ ɛɚɖɌɓɌɞɑɗɫ BF ɟɘɑɜɑəəɚ 

ɝəɔɒɑəɧ, ɣɞɚ ɛɜɑɐɝɞɌɎɗɑəɚ əɑɜɌɎəɚɘɑɜəɧɘ 

ɝɔəɑ-ɓɑɗɑəɧɘ ɢɎɑɞɚɘ.  ȳəɌɣɑəɔɫ BV ɔ MTT 

ɛɚɎɧɤɑəɧ, ɣɞɚ ɚɞɜɌɒɌɑɞɝɫ əɑɜɌɎəɚɘɑɜəɧɘ 

ɝɔəɔɘ ɢɎɑɞɚɘ (ɜɔɝ. 7).  

ȻɜɑɐɝɞɌɎɗɑəɚ ɏɔɝɞɚɗɚɏɔɣɑɝɖɚɑ ɔɝɝɗɑɐɚ-

ɎɌəɔɑ ɛɑɣɑəɔ ɛɌɢɔɑəɞɌ ɝ ɢɔɜɜɚɓɚɘ əɑɫɝəɚɕ 

ɛɜɔɜɚɐɧ (ɜɔɝ. 8), ɝ ɟɝɞɌəɚɎɗɑəɔɑɘ ɝɞɌɐɔɔ F4 

ɛɚ ɤɖɌɗɑ METAVIR. ȻɚɗɟɣɑəəɌɫ ɝɞɌɐɔɫ F4 

ɞɌɖɒɑ ɍɧɗɌ ɎɧɫɎɗɑəɌ ɛɚ ɐɌəəɧɘ ȿɉ, ɏɐɑ ɛɚ-

ɖɌɓɌɞɑɗɨ ɒɑɝɞɖɚɝɞɔ ɜɌɎɑə 12,4 ɖȻɌ.  

Ⱥɍɝɟɒɐɑəɔɑ.  

ȳɌ ɛɚɝɗɑɐəɔɑ ɐɑɝɫɞɔɗɑɞɔɫ ɝɞɌəɐɌɜɞɔ-

ɓɔɜɟɪɞɝɫ ɝɛɚɝɚɍɧ ɞɌɖɞɔɖɔ Ɏɑɐɑəɔɫ ɛɌɢɔɑə-

ɞɚɎ ɝ ɠɔɍɜɚɓɚɘ ɔ ɢɔɜɜɚɓɚɘ ɛɑɣɑəɔ, əɚ ɛɚ-

ɛɜɑɒəɑɘɟ ɚɝɞɌɑɞɝɫ ɚɞɖɜɧɞɧɘ Ɏɚɛɜɚɝ ɜɌɓɎɔ-

ɞɔɫ ɠɔɍɜɚɏɑəɑɓɌ ɖɌɖ ɛɜɑɐɔɖɞɚɜɌ ɚɝɗɚɒəɑ-

əɔɕ, ɎɚɓəɔɖɌɪɥɔɡ əɌ ɑɏɚ ɠɚəɑ [11]. 

ȿ ɛɌɢɔɑəɞɚɎ ɝ ɢɔɜɜɚɓɚɘ ɛɑɣɑəɔ ɖɌɖ 

ɛɑɜɠɟɓɔɚəəɧɑ ɛɚɖɌɓɌɞɑɗɔ, ɞɌɖ ɔ ɐɌəəɧɑ 

ɍɔɚɡɔɘɔɣɑɝɖɚɏɚ ɌəɌɗɔɓɌ ɖɜɚɎɔ ɍɧɗɔ ɔɓɘɑəɑ-

əɧ Ɏ ɍɚɗɨɤɑɕ ɝɞɑɛɑəɔ, ɣɑɘ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɏɑ-

ɛɌɞɔɞɚɘ, ɣɞɚ ɡɌɜɌɖɞɑɜɔɓɟɑɞ ɝɞɑɛɑəɨ əɌɜɟɤɑ-

əɔɫ ɠɟəɖɢɔɚəɌɗɨəɚɏɚ ɝɚɝɞɚɫəɔɫ ɛɑɣɑəɔ əɌ 

ɠɚəɑ ɠɔɍɜɚɓɌ, ɗɚɖɌɗɔɓɟɪɥɑɏɚɝɫ Ɏ ɛɜɚɝɞɜɌə-

ɝɞɎɑ Ȱɔɝɝɑ ɔ Ɏɗɑɖɟɥɑɏɚ ɓɌ ɝɚɍɚɕ əɌɜɟɤɑəɔɑ 

ɝɞɜɟɖɞɟɜɧ ɝɔəɟɝɚɔɐɚɎ, ɝɔəɟɝɚɔɐɌɗɨəɚɏɚ ɩə-

ɐɚɞɑɗɔɫ ɔ, ɝɚɚɞɎɑɞɝɞɎɑəəɚ, ɟɡɟɐɤɑəɔɑ ɖɜɚ-

ɎɚɝəɌɍɒɑəɔɫ, Ɏɗɔɫɪɥɑɑ əɌ ɜɑɌɗɔɓɌɢɔɪ 

ɠɟəɖɢɔɔ ɛɑɣɑəɔ.  

ȽɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɧɑ ɜɌɓɗɔɣɔɫ, 

əɌɍɗɪɐɌɑɘɧɑ ɘɑɒɐɟ BF ɔ BV Ɏ ɚɍɑɔɡ ɏɜɟɛ-

ɛɌɡ, ɖɚɝɎɑəəɚ ɡɌɜɌɖɞɑɜɔɓɟɪɞ  ɝɞɑɛɑəɨ ɎɧɜɌ- 

 

ȼɔɝ. 6 Ɍ (Fig. 6 Ɍ) 

 

ȼɔɝ. 6 ɍ (Fig. 6 b) 

 

ȼɔɝ. 6 Ɏ (Fig. 6 ɝ) 

ȼɔɝ. 6.    ȻȶȾ, ɌɖɝɔɌɗɨəɌɫ ɛɜɚɑɖɢɔɫ. 

ȹɌ ɟɜɚɎəɑ ɛɑɣɑəɔ ɢɎɑɞəɧɑ ɛɌɜɌɘɑɞɜɔɣɑɝɖɔɑ ɖɌɜɞɧ: Ɍ ð ɛɚɖɌɓɌɞɑɗɑɕ ɝɖɚɜɚɝɞɔ ɖɜɚɎɚɞɚɖɌ, ɍ ð ɚɍɦɑɘɌ 

ɖɜɚɎɚɞɚɖɌ, Ɏ ð ɝɜɑɐəɑɏɚ Ɏɜɑɘɑəɔ ɛɜɚɡɚɒɐɑəɔɫ ɖɚəɞɜɌɝɞəɚɏɚ ɎɑɥɑɝɞɎɌ.  

Fig. 6.    PCT, axial projection.  

At the liver level, functional perfusion maps: Ɍ ð of blood flow, b ð blood volume, c ð mean transit time.   
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ɒɑəəɚɝɞɔ ɠɔɍɜɚɏɑəɑɓɌ, ɛɚɝɖɚɗɨɖɟ ɛɚɖɌɓɌɞɑɗɨ 

BF ɚɞɜɌɒɌɑɞ əɌɡɚɒɐɑəɔɑ ȶȮ Ɏɚ Ɏəɟɞɜɔɝɚɝɟ-

ɐɔɝɞɚɘ ɛɜɚɝɞɜɌəɝɞɎɑ, BV ð Ɏ ɩɖɝɞɜɌɎɌɓɌɗɨ-

əɚɘ.  

ȿ ɛɌɢɔɑəɞɚɎ Ɏ ɏɜɟɛɛɑ ɏɑɛɌɞɔɞɚɎ ɎɧɫɎ-

ɗɑəəɌɫ ɖɚɜɜɑɗɫɢɔɚəəɌɫ ɎɓɌɔɘɚɝɎɫɓɨ ɘɑɒɐɟ 

BV ɔ MTT ɝɎɔɐɑɞɑɗɨɝɞɎɟɑɞ ɚ ɞɚɘ, ɣɞɚ əɌ ɠɚəɑ 

ɛɜɚɘɑɒɟɞɚɣəɧɡ ɝɞɌɐɔɕ ɠɔɍɜɚɓɌ, ɛɜɑɎɌɗɔ-

ɜɟɪɥɔɡ ɟ ɛɌɢɔɑəɞɚɎ ɐɌəəɚɕ ɏɜɟɛɛɧ, ɐɌəəɧɑ 

ɛɚɖɌɓɌɞɑɗɔ ɚɞɜɌɒɌɪɞ  ɝɚɝɞɚɫəɔɑ ɘɔɖɜɚɢɔɜ-

ɖɟɗɫɢɔɔ.  

Ƚɞɑɛɑəɨ ɎɧɜɌɒɑəəɚɝɞɔ ɠɔɍɜɚɓəɧɡ ɔɓ-

ɘɑəɑəɔɕ ɞɖɌəɔ ɛɑɣɑəɔ ɛɜɔ ɏɑɛɌɞɔɞɑ ɛɚɐ-

ɞɎɑɜɒɐɌɗɌɝɨ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɎɧɫɎɗɑəəɚɕ 

ɖɚɜɜɑɗɫɢɔɚəəɚɕ ɝɎɫɓɨɪ ɘɑɒɐɟ MTT ɔ ɛɚɖɌ-

ɓɌɞɑɗɑɘ ɒɑɝɞɖɚɝɞɔ ɝ ɘɔəɔɘɌɗɨəɧɘɔ ɔ ɛɜɚ-

ɘɑɒɟɞɚɣəɧɘɔ ɝɞɌɐɔɫɘɔ ɠɔɍɜɚɓɌ ɛɚ ȿɉ. ȹɌ 

ɝɑɏɚɐəɫɤəɔɕ ɐɑəɨ ɛɜɚɘɑɒɟɞɚɣəɧɑ ɝɞɌɐɔɔ 

ɜɑɏɔɝɞɜɔɜɟɪɞɝɫ ɞɚɗɨɖɚ ɛɚ ɐɌəəɧɘ ȿɉ, əɚ 

ɛɚɗɟɣɑəəɧɑ ɓəɌɣɑəɔɫ ɑɑ ɛɚɖɌɓɌɞɑɗɑɕ əɑɚɐəɚ-

ɓəɌɣəɧ ɔ əɑ ɐɌɪɞ ɚɍɦɑɖɞɔɎəɟɪ ɞɜɌɖɞɚɎɖɟ 

ɚɢɑəɖɑ ɝɚɝɞɚɫəɔɫ ɖɜɚɎɚɞɚɖɌ, ɚɐəɌɖɚ ɛɚɝɜɑɐ-

ɝɞɎɚɘ ȻȶȾ Ɏɚɓɘɚɒəɚ ɛɚɗɟɣɔɞɨ ɔəɠɚɜɘɌɢɔɪ 

ɚ ɐɚɝɞɚɎɑɜəɚɘ ɝɚɝɞɚɫəɔɔ ɘɔɖɜɚɢɔɜɖɟɗɫɢɔɔ 

ɛɑɣɑəɔ.   

Ȼɚɩɞɚɘɟ, əɑɝɘɚɞɜɫ əɌ ɛɚɗɟɣɑəəɟɪ ɖɚɜ-

ɜɑɗɫɢɔɚəəɟɪ ɎɓɌɔɘɚɝɎɫɓɨ ɚɍɑɔɡ ɘɚɐɌɗɨəɚ-

ɝɞɑɕ, ɟ ɛɌɢɔɑəɞɚɎ ɝ ɛɜɚɘɑɒɟɞɚɣəɧɘɔ ɝɞɌɐɔ-

ɫɘɔ ɠɔɍɜɚɓɌ əɑɚɍɡɚɐɔɘɚ ɔɝɛɚɗɨɓɚɎɌɞɨ əɑ 

ɞɚɗɨɖɚ ȿɉ, əɚ ȻȶȾ ɐɗɫ ɐɔɠɠɑɜɑəɢɔɜɚɎɖɔ 

ɝɞɌɐɔɕ ɔ ɚɢɑəɖɔ ɠɟəɖɢɔɚəɌɗɨəɚɏɚ ɝɚɝɞɚɫəɔɫ 

ɛɑɣɑəɔ. 

 

ȼɔɝ. 7 Ɍ (Fig. 7 Ɍ) 

 

ȼɔɝ. 7 ɍ (Fig. 7 b) 

 

ȼɔɝ. 7 Ɏ (Fig. 7 ɝ) 

ȼɔɝ. 7.    ȻȶȾ, ɌɖɝɔɌɗɨəɌɫ ɛɜɚɑɖɢɔɫ. 

ȹɌ ɟɜɚɎəɑ ɛɑɣɑəɔ ɢɎɑɞəɧɑ ɛɌɜɌɘɑɞɜɔɣɑɝɖɔɑ ɖɌɜɞɧ ɛɚɖɌɓɌɞɑɗɑɕ: Ɍ ð ɝɖɚɜɚɝɞɔ ɖɜɚɎɚɞɚɖɌ, ɍ ð ɚɍɦɑɘɌ 

ɖɜɚɎɚɞɚɖɌ, Ɏ ð ɝɜɑɐəɑɏɚ Ɏɜɑɘɑəɔ ɛɜɚɡɚɒɐɑəɔɫ ɖɚəɞɜɌɝɞəɚɏɚ ɎɑɥɑɝɞɎɌ.  

Fig. 7.    PCT, axial projection.  

At the liver level, functional perfusion maps: Ɍ ð of blood flow, b ð blood volume, c ð mean transit time.   

 

ȼɔɝ. 8 (Fig. 8) 

 

ȼɔɝ. 8 (Fig. 8)  

ȼɔɝ. 8.    ȸɔɖɜɚɛɜɑɛɌɜɌɞ.   

ɻʠʩʪʦʣʦʛʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʫʥʢʪʘʪʘ ʧʝʯʝʥʠ ʫ ʧʘʮʠʝʥʪʘ ʩ ʮʠʨʨʦʟʦʤ ʥʝʷʩʥʦʡ ʧʨʠʨʦʜʳ.  

Fig. 8.   Sectioned slide.  

Histological examination of liver punctate in a patient with cirrhosis of an unclear nature.  
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Ȯɚɓɘɚɒəɚɝɞɨ ɛɜɔɘɑəɑəɔɫ ȻȶȾ ɛɚɐ-

ɞɎɑɜɒɐɌɑɞɝɫ ɖɚɜɜɑɗɫɢɔɑɕ ɛɚɖɌɓɌɞɑɗɑɕ ȻȶȾ ɔ 

ɍɔɚɡɔɘɔɣɑɝɖɔɡ ɛɚɖɌɓɌɞɑɗɑɕ, ɚɞɜɌɒɌɪɥɔɡ 

ɎɓɌɔɘɚɝɎɫɓɨ ɠɔɍɜɚɓɌ ɔ ɠɟəɖɢɔɚəɌɗɨəɧɡ 

Ɏɚɓɘɚɒəɚɝɞɑɕ ɛɑɣɑəɔ.  

Ⱥɍ ɩɞɚɘ ɒɑ ɝɎɔɐɑɞɑɗɨɝɞɎɟɪɞ ɍɔɍɗɔɚ-

ɏɜɌɠɔɣɑɝɖɔɑ ɐɌəəɧɑ, ɟɖɌɓɧɎɌɪɥɔɑ, ɣɞɚ 

ɛɑɜɠɟɓɔɚəəɌɫ ȶȾ ɝɛɚɝɚɍəɌ ɚɞɗɔɣɔɞɨ əɑ ɞɚɗɨ-

ɖɚ ɘɔəɔɘɌɗɨəɧɕ ɠɔɍɜɚɓ ɚɞ ɛɜɚɘɑɒɟɞɚɣəɚɏɚ, 

əɚ ɔ ɛɜɑɐɚɝɞɌɎɔɞɨ ɔəɠɚɜɘɌɢɔɪ ɚ ɖɜɚɎɚɞɚɖɑ 

ɛɑɣɑəɔ, ɛɚɝɖɚɗɨɖɟ əɑ ɞɚɗɨɖɚ ɜɌɓɎɔɞɔɑ ɝɚɑɐɔ-

əɔɞɑɗɨəɚɕ ɞɖɌəɔ Ɏɗɔɫɑɞ əɌ ɠɟəɖɢɔɪ ɚɜɏɌəɌ 

[11].  

Ȯ ɏɜɟɛɛɑ ɛɌɢɔɑəɞɚɎ ɝ ɏɑɛɌɞɔɞɚɘ ɎɧɫɎ-

ɗɑəəɧɑ ɎɓɌɔɘɚɝɎɫɓɔ ɘɑɒɐɟ MTT ɔ ɚɍɥɔɘ 

ɍɑɗɖɚɘ ɔ ɘɑɒɐɟ ɩɞɔɘ ɒɑ ɛɚɖɌɓɌɞɑɗɑɘ (MTT) ɔ 

ɛɜɚɞɜɚɘɍɔəɚɎɧɘ Ɏɜɑɘɑəɑɘ ɚɞɜɌɒɌɪɞ ɛɜɫ-

ɘɚɑ ɎɚɓɐɑɕɝɞɎɔɑ ɠɔɍɜɚɓɌ əɌ ɖɚɝɎɑəəɚɑ 

ɠɟəɖɢɔɚəɌɗɨəɚɑ ɝɚɝɞɚɫəɔɑ ɛɑɣɑəɔ. 

ȿ ɛɌɢɔɑəɞɚɎ Ɏ ɏɜɟɛɛɑ ɝ ɢɔɜɜɚɓɚɘ ɘɑɒ-

ɐɟ ɛɚɖɌɓɌɞɑɗɫɘɔ BF ɔ BV ɎɧɫɎɗɑəəɌɫ ɖɚɜɜɑ-

ɗɫɢɔɚəəɌɫ ɝɎɫɓɨ ɌəɌɗɚɏɔɣəɚ ɐɑɘɚəɝɞɜɔɜɟɑɞ 

Ɏɗɔɫəɔɑ ɠɔɍɜɚɓɌ əɌ ɔɓɘɑəɑəɔɑ ɣɔɝɗɚɎɧɡ 

ɓəɌɣɑəɔɕ ɛɑɜɠɟɓɔɚəəɧɡ ɛɚɖɌɓɌɞɑɗɑɕ ɔ ɢɎɑɞɌ 

ɠɟəɖɢɔɚəɌɗɨəɧɡ ɖɌɜɞ, ɖɚɞɚɜɧɑ Ɏ ɝɎɚɪ ɚɣɑ-

ɜɑɐɨ ɛɚɖɌɓɧɎɌɪɞ əɌɜɟɤɑəɔɫ ɖɜɚɎɚɞɚɖɌ. Ȼɚ-

ɗɟɣɑəəɌɫ ɓɌɎɔɝɔɘɚɝɞɨ ɛɚɖɌɓɌɞɑɗɑɕ ɛɚɐɖɜɑɛ-

ɗɫɑɞɝɫ ɗɔɞɑɜɌɞɟɜəɧɘɔ ɐɌəəɧɘɔ ɚ ɞɚɘ, ɣɞɚ 

ɛɜɔ ɛɜɚɏɜɑɝɝɑ ɠɔɍɜɚɓəɧɡ ɔɓɘɑəɑəɔɕ ɛɜɚɔɝ-

ɡɚɐɔɞ ɎɚɓəɔɖəɚɎɑəɔɑ əɚɎɚɏɚ ɝɚɝɟɐɔɝɞɚɏɚ 

ɜɟɝɗɌ, Ɏɗɔɫɪɥɑɏɚ əɌ ɔɓɘɑəɑəɔɑ ɠɟəɖɢɔɚ-

əɌɗɨəɚɏɚ ɝɚɝɞɚɫəɔɫ ɛɑɣɑəɔ [10].   

Ⱥ ɝɞɑɛɑəɔ ɎɧɜɌɒɑəəɚɝɞɔ ɠɔɍɜɚɓəɧɡ 

ɔɓɘɑəɑəɔɕ ɛɚ ɐɌəəɧɘ ɛɑɜɠɟɓɔɚəəɚɕ ȻȶȾ 

ɝɚɚɍɥɌɑɞɝɫ Ɏ ɝɞɌɞɨɑ Ronot et al. (2010 ɏ.).   

ȬɎɞɚɜɧ ɛɜɔɡɚɐɫɞ Ɏ ɝɎɚɑɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɖ 

ɎɧɎɚɐɟ, ɣɞɚ ɝɜɑɐəɑɑ Ɏɜɑɘɫ ɛɜɚɡɚɒɐɑəɔɫ 

(MTT) ɫɎɗɫɑɞɝɫ əɌɔɍɚɗɑɑ ɛɑɜɝɛɑɖɞɔɎəɧɘ ɛɌ-

ɜɌɘɑɞɜɚɘ ɛɑɜɠɟɓɔɔ ɐɗɫ ɐɔɠɠɑɜɑəɢɔɌɢɔɔ 

ɝɞɌɐɔɕ ɠɔɍɜɚɓɌ [12].   

Ȯɘɑɝɞɑ ɝ ɞɑɘ Ɏ əɌɤɑɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɟ 

ɛɌɢɔɑəɞɚɎ Ɏ ɏɜɟɛɛɑ ɝ ɢɔɜɜɚɓɚɘ ɍɧɗɌ ɛɚɗɟɣɑ-

əɌ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɌɫ ɖɚɜɜɑɗɫɢɔɫ 

ɘɑɒɐɟ BF ɔ Ɍɗɨɍɟɘɔəɚɘ, BF ɔ ɚɍɥɔɘ ɍɑɗɖɚɘ, 

BF ɔ ȯȯȾȻ. Ȼɚɗɟɣɑəəɧɑ ɐɌəəɧɑ ɖɚɝɎɑəəɚ 

ɝɎɔɐɑɞɑɗɨɝɞɎɟɪɞ ɚ Ɏɚɓəɔɖɤɔɡ ɠɟəɖɢɔɚəɌɗɨ-

əɧɡ əɌɜɟɤɑəɔɫɡ ɏɑɛɌɞɚɢɔɞɚɎ.  

Ȯ ɛɟɍɗɔɖɌɢɔɫɡ ɛɚɝɗɑɐəɔɡ ɗɑɞ ɝɚɚɍɥɌ-

ɗɚɝɨ ɚɍ ɔɝɛɚɗɨɓɚɎɌəɔɔ ȻȶȾ ɛɜɔ ɐɔɠɠɟɓəɧɡ 

ɓɌɍɚɗɑɎɌəɔɫɡ ɛɑɣɑəɔ, ɏɐɑ ɛɜɔɎɑɐɑəɧ ɐɌəəɧɑ 

ɚ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɚɕ ɖɚɜɜɑɗɫɢɔɔ ɛɚɖɌ-

ɓɌɞɑɗɑɕ ɛɑɜɠɟɓɔɔ ɔ əɌɜɟɤɑəɔɫɘɔ ɠɟəɖɢɔɚ-

əɌɗɨəɚɏɚ ɝɚɝɞɚɫəɔɫ ɛɑɣɑəɔ [7, 13], ɣɞɚ ɛɚɐ-

ɞɎɑɜɒɐɌɑɞɝɫ ɛɚɗɟɣɑəəɧɘɔ ɎɓɌɔɘɚɝɎɫɓɫɘɔ 

ɘɑɒɐɟ ɛɚɖɌɓɌɞɑɗɫɘɔ ɛɑɜɠɟɓɔɔ ɔ ɖɗɔəɔɖɚ-

ɗɌɍɚɜɌɞɚɜəɧɘɔ ɛɚɖɌɓɌɞɑɗɫɘɔ Ɏ əɌɤɑɘ ɔɝ-

ɝɗɑɐɚɎɌəɔɔ. 

Ȯ ɛɟɍɗɔɖɌɢɔɔ Van Beers et al. (2001 ɏ.) 

ɚɍɝɟɒɐɌɗɚɝɨ ɝɜɌɎəɑəɔɑ   ɛɑɜɠɟɓɔɚəəɧɡ ɛɚ-

ɖɌɓɌɞɑɗɑɕ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɢɔɜɜɚɓɚɘ ɔ ɐɜɟɏɔɘɔ 

ɡɜɚəɔɣɑɝɖɔɘɔ ɓɌɍɚɗɑɎɌəɔɫɘɔ ɛɑɣɑəɔ, ɏɐɑ 

ɍɧɗɚ ɎɧɫɎɗɑəɚ ɛɚ ɐɌəəɧɘ ȻȶȾ ɛɚɎɧɤɑəɔɑ 

ɛɚɖɌɓɌɞɑɗɑɕ ȸȾȾ ɔ HPI (ɔəɐɑɖɝ ɛɑɜɠɟɓɔɔ ɛɑ-

ɣɑəɔ) ɛɜɔ əɌɗɔɣɔɔ ɝəɔɒɑəɔɫ ɚɍɥɑɕ ɛɑɣɑ-

əɚɣəɚɕ ɛɑɜɠɟɓɔɔ. ȿɖɌɓɌəəɧɑ ɛɑɜɠɟɓɔɚəəɧɑ 

ɛɚɖɌɓɌɞɑɗɔ ɖɚɜɜɑɗɔɜɚɎɌɗɔ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ 

ɎɧɜɌɒɑəəɚɝɞɔ əɌɜɟɤɑəɔɕ ɠɟəɖɢɔɔ ɛɑɣɑəɔ 

əɌ ɚɝəɚɎɑ ɖɗɔəɔɣɑɝɖɔɡ ɐɌəəɧɡ ɟ ɛɌɢɔɑəɞɚɎ 

ɝ ɢɔɜɜɚɓɚɘ [13].  ȰɌəəɚɑ ɛɚɗɚɒɑəɔɑ əɑ ɛɜɚ-

ɞɔɎɚɜɑɣɔɞ ɛɚɗɟɣɑəəɧɘ ɐɌəəɧɘ əɌɤɑɏɚ ɔɝ-

ɝɗɑɐɚɎɌəɔɫ, ɛɚɝɖɚɗɨɖɟ, ɣɑɘ ɍɚɗɨɤɑ ɍɟɐɟɞ 

ɎɧɜɌɒɑəɧ ɠɔɍɜɚɓəɧɑ ɔɓɘɑəɑəɔɫ, ɣɞɚ ɡɌ-

ɜɌɖɞɑɜəɚ ɐɗɫ ɛɌɢɔɑəɞɚɎ ɝ ɢɔɜɜɚɓɚɘ, ɞɑɘ 

ɍɚɗɨɤɑ ɍɟɐɟɞ ɔɓɘɑəɑəɧ ɛɑɜɠɟɓɔɚəəɧɑ ɛɚɖɌ-

ɓɌɞɑɗɔ, ɩɞɚɞ ɠɌɖɞ əɌɡɚɐɔɞ ɚɞɜɌɒɑəɔɑ Ɏ ɖɚɜ-

ɜɑɗɫɢɔɚəəɧɡ ɓɌɎɔɝɔɘɚɝɞɫɡ ɘɑɒɐɟ ɛɚɖɌɓɌɞɑ-

ɗɫɘɔ ɛɑɜɠɟɓɔɔ ɔ ɖɗɔəɔɖɚ-ɗɌɍɚɜɌɞɚɜəɧɘɔ 

ɐɌəəɧɘɔ.  

ȯɔɝɞɚɗɚɏɔɣɑɝɖɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɛɑɣɑəɔ ɟ 

ɛɌɢɔɑəɞɌ ɝ ɢɔɜɜɚɓɚɘ əɑɫɝəɚɕ ɛɜɔɜɚɐɧ ɫɎɗɫ-

ɑɞɝɫ ɛɜɔɘɑɜɚɘ ɝɚɣɑɞɌəɔɫ ȻȶȾ ɔ ɍɔɚɛɝɔɔ, 

ɝɎɔɐɑɞɑɗɨɝɞɎɟɪɥɑɏɚ ɚ Ɏɚɝɛɚɗəɑəɔɔ ɛɜɔɘɑ-

əɑəɔɫ əɌɤɑɕ ɘɚɐɌɗɨəɚɝɞɔ ð ȻȶȾ, ɣɞɚ ɛɚɐ-

ɞɎɑɜɒɐɌɑɞɝɫ ɗɔɞɑɜɌɞɟɜəɧɘɔ ɐɌəəɧɘɔ, ɏɐɑ 

ɟɖɌɓɌəɚ ɚ ɖɚɜɜɑɗɫɢɔɔ ɘɑɒɐɟ ɐɌəəɧɘɔ ȿɉ ɔ 

ɍɔɚɛɝɔɔ ɛɑɣɑəɔ [14].  

ȳɌɖɗɪɣɑəɔɑ.  

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, Ɏ əɌɤɑɘ ɔɝɝɗɑɐɚɎɌəɔɔ 

ɍɧɗɌ ɎɧɫɎɗɑəɌ ɛɜɫɘɌɫ ɓɌɎɔɝɔɘɚɝɞɨ ɔɓɘɑəɑ-

əɔɕ ɛɑɜɠɟɓɔɚəəɧɡ ɛɚɖɌɓɌɞɑɗɑɕ ɛɑɣɑəɔ ɘɑɒ-

ɐɟ MTT ɔ ɛɚɖɌɓɌɞɑɗɑɘ ɒɑɝɞɖɚɝɞɔ ɛɚ ɐɌəəɧɘ 

ɟɗɨɞɜɌɓɎɟɖɚɎɚɕ ɩɗɌɝɞɚɏɜɌɠɔɔ ɟ ɛɌɢɔɑəɞɚɎ ɝ 

ɏɑɛɌɞɔɞɚɘ ɔ ɘɑɒɐɟ ɛɑɜɠɟɓɔɚəəɧɘɔ ɛɚɖɌɓɌ-

ɞɑɗɫɘɔ ɔ ɚɞɐɑɗɨəɧɘɔ ɖɗɔəɔɖɚ-

ɗɌɍɚɜɌɞɚɜəɧɘɔ ɐɌəəɧɘɔ ɟ ɛɌɢɔɑəɞɚɎ ɚɍɑɔɡ 

ɏɜɟɛɛ. ȽɚɛɚɝɞɌɎɗɑəɔɑ ɛɚɗɟɣɑəəɧɡ əɌɘɔ ɜɑ-

ɓɟɗɨɞɌɞɚɎ ɝ ɝɚɎɜɑɘɑəəɧɘɔ ɍɔɍɗɔɚɏɜɌɠɔɣɑ-

ɝɖɔɘɔ ɐɌəəɧɘɔ ɚ ɡɌɜɌɖɞɑɜɑ əɌɜɟɤɑəɔɕ 

ɖɜɚɎɚɞɚɖɌ ɛɑɣɑəɔ, ɟɖɌɓɧɎɌɑɞ əɌ Ɏɚɓɘɚɒ-

əɚɝɞɨ ɚɢɑəɖɔ ɠɟəɖɢɔɚəɌɗɨəɚɏɚ ɝɚɝɞɚɫəɔɫ 

ɛɑɣɑəɔ ɛɚɝɜɑɐɝɞɎɚɘ ȻȶȾ.   

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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ȺɂȱȹȶȬ ȻȼȺȯȹȺȽȾȴɃȱȽȶȺȵ ȳȹȬɃȴȸȺȽȾȴ ȰȴɀɀȿȳȴȺȹȹɇɁ ȻȺȶȬȳȬȾȱȷȱȵ ȻȺ 

ȰȬȹȹɇȸ ȸȬȯȹȴȾȹȺ-ȼȱȳȺȹȬȹȽȹȺȵ ȾȺȸȺȯȼȬɀȴȴ Ȼȼȴ ȺȹȶȺȷȺȯȴɃȱȽȶȴɁ  

ȳȬȭȺȷȱȮȬȹȴɋɁ ȺȼȯȬȹȺȮ ȾȬȳȬ ȿ ȲȱȹɅȴȹ 

 

ȭɑɜɏɑə Ⱦ.Ȭ.1, ɀɚɖɔə Ȯ.Ȭ.2, ȻɟɝɞɚɎɑɞɚɎɌ ȸ.ȯ., ȽɚɕəɚɎ ȴ.Ȭ.1,  

ɃɑɜəɫɎɝɖɔɕ Ȭ.ȸ.1, ȾɜɟɠɌəɚɎ ȯ.ȱ.2 
 

1 - ɀȯȭȿ çȹȸȴɂ ɔɘ. Ɍɖ. ȱ.ȹ. ȸɑɤɌɗɖɔəɌè ȸɔəɓɐɜɌɎɌ ȼɚɝɝɔɔ.ɏ. ȹɚɎɚɝɔɍɔɜɝɖ, ȼɚɝɝɔɫ. 

2 - ɀȯȭȿ çȹȸȴɂ ɔɘ. Ȯ.Ȭ. ȬɗɘɌɓɚɎɌè ȸɔəɓɐɜɌɎɌ ȼɚɝɝɔɔ.ɏ. ȽɌəɖɞ-Ȼɑɞɑɜɍɟɜɏ, ȼɚɝɝɔɫ. 

 

ɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. ȻɜɚɎɑɝɞɔ ɚɢɑəɖɟ ɛɜɚɏəɚɝɞɔɣɑɝɖɚɕ ɓəɌɣɔɘɚɝɞɔ ɐɔɠɠɟɓɔɚəəɧɡ ɛɚ-

ɖɌɓɌɞɑɗɑɕ ɛɚ ɐɌəəɧɘ ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɚɕ ɞɚɘɚɏɜɌɠɔɔ (ȸȼȾ) ɛɜɔ ɗɑɣɑəɔɔ ɚəɖɚɗɚ-

ɏɔɣɑɝɖɚɕ ɛɌɞɚɗɚɏɔɔ ɚɜɏɌəɚɎ ɞɌɓɌ ɟ ɒɑəɥɔə.  

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. ȼɑɞɜɚɝɛɑɖɞɔɎəɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ȸȼȾ 530 ɍɚɗɨəɧɡ c ɔɝɛɚɗɨɓɚ-

ɎɌəɔɑɘ Propensityscorematching (PSM). ȻɌɢɔɑəɞɧ ɍɧɗɔ ɜɌɓɐɑɗɑəɧ əɌ 2 ɏɜɟɛɛɧ: ɏɜɟɛɛɌ 

ɓɗɚɖɌɣɑɝɞɎɑəəɚɕ ɚɛɟɡɚɗɑɎɚɕ ɛɌɞɚɗɚɏɔɔ ɚɜɏɌəɚɎ ɞɌɓɌ ɔ ɏɜɟɛɛɌ ɝɜɌɎəɑəɔɫ. Ȼɚɝɗɑ PSM Ɏ ɚɍɑɔɡ 

ɏɜɟɛɛɌɡ ɚɝɞɌɗɚɝɨ ɛɚ 165 ɣɑɗɚɎɑɖ. Ȼɑɜɔɚɐ əɌɍɗɪɐɑəɔɫ ɝɚɝɞɌɎɔɗ ɚɞ 2 ɐɚ 7 ɗɑɞ.  

ȼɑɓɟɗɨɞɌɞɧ. ȹɌɗɔɣɔɑ ɓɚəɧ ɛɑɜɔɠɚɖɌɗɨəɧɡ ɔɓɘɑəɑəɔɕ (Ȼȴ) ɝəɔɒɌɗɚ Ɏɑɜɚɫɞəɚɝɞɨ ɟɗɟɣ-

ɤɑəɔɫ: ȺɄ 0.06 (Ȱȴ 0.02; 0.16). Ȯɧɝɚɖɔɑ ɓəɌɣɑəɔɫ ɔɓɘɑɜɫɑɘɚɏɚ ɖɚɩɠɠɔɢɔɑəɞɌ ɐɔɠɠɟɓɔɔ 

(ȴȶȰ) ɚɞ Ȼȴ ɛɜɔ ɜɌɖɑ ɫɔɣəɔɖɚɎ ɟɎɑɗɔɣɔɎɌɪɞ Ɏɑɜɚɫɞəɚɝɞɨ ɟɡɟɐɤɑəɔɫ (ȺɄ 7.9, Ȱȴ 1.8; 34), p = 

0.005; ɛɜɔ ɛɜɚɎɑɐɑəɔɔ ROC-ɌəɌɗɔɓɌ ɞɚɣɖɌ ɚɞɝɑɣɑəɔɫ ɝɚɝɞɌɎɔɗɌ 0.7 ɡ 10-3 ɘɘ2/ɝ (ɣɟɎɝɞɎɔɞɑɗɨ-

əɚɝɞɨ 93.7%, ɝɛɑɢɔɠɔɣəɚɝɞɨ 52.1%), ɛɗɚɥɌɐɨ ɛɚɐ ɖɜɔɎɚɕ 0.8 (Ȱȴ 0.67; 0.94), p = 0.048. Ȼɜɔ ɜɌ-

ɖɑ ɞɑɗɌ ɘɌɞɖɔ ɛɚɎɧɤɑəɔɑ ɓəɌɣɑəɔɫ ȴȶȰ ɚɞ Ȼȴ ɟɎɑɗɔɣɔɎɌɗɚ Ɏɑɜɚɫɞəɚɝɞɨ ɟɡɟɐɤɑəɔɫ (ȺɄ 5.9, 

Ȱȴ 1.1; 31), p = 0.034, ɞɚɣɖɌ ɚɞɝɑɣɑəɔɫ 0.3 ɡ 10-3 ɘɘ2/ɝ (ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ð 88.7%, ɝɛɑɢɔɠɔɣ-

əɚɝɞɨ ð 54.8%), ɛɗɚɥɌɐɨ ɛɚɐ ɖɜɔɎɚɕ 0.73 (Ȱȴ 0.55; 0.92), p = 0.042. Ȼɜɔ ɜɌɖɑ ɤɑɕɖɔ ɘɌɞɖɔ ɓəɌ-

ɣɑəɔɑ ȴȶȰ ɚɞ Ȼȴ ɟɎɑɗɔɣɔɎɌɗɚ Ɏɑɜɚɫɞəɚɝɞɨ ɟɡɟɐɤɑəɔɫ (ȺɄ 9.4, Ȱȴ 1.5; 60), p = 0.016, ɞɚɣɖɌ ɚɞ-

ɝɑɣɑəɔɫ 1.1 ɡ 10-3 ɘɘ2/ɝ (ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ð 80.3%, ɝɛɑɢɔɠɔɣəɚɝɞɨ ð 52.2%), ɛɗɚɥɌɐɨ ɛɚɐ 

ɖɜɔɎɚɕ 0.82 (Ȱȴ 0.54; 0.99), p = 0.047. Ȼɜɔ ɜɌɖɑ ɛɜɫɘɚɕ ɖɔɤɖɔ əɑ ɚɍəɌɜɟɒɑəɚ Ɏɗɔɫəɔɑ ɓəɌɣɑ-

əɔɫ ȴȶȰ ɚɞ Ȼȴ əɌ ɛɜɚɏəɚɓ ɓɌɍɚɗɑɎɌəɔɫ.  

ȳɌɖɗɪɣɑəɔɑ. Ȼɜɚɏəɚɝɞɔɣɑɝɖɔ əɑɍɗɌɏɚɛɜɔɫɞəɧɘ ɫɎɗɫɑɞɝɫ əɌɗɔɣɔɑ Ȼȴ ɝ ɚɏɜɌəɔɣɑəɔɑɘ 

ɐɔɠɠɟɓɔɔ. ȻɑɜɝɚəɔɠɔɢɔɜɚɎɌəəɧɕ ɝɔɝɞɑɘəɧɕ ɛɚɐɡɚɐ ɛɜɔ ɛɜɚɎɑɐɑəɔɔ ȸȼȾ ɛɚɓɎɚɗɫɑɞ ɚɢɑəɔɞɨ 

ɛɜɚɏəɚɓ ɞɑɣɑəɔɫ ɓɌɍɚɗɑɎɌəɔɫ. 
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ASSESSMENT OF PROGNOSTIC SIGNIFICANCE OF DIFFUSION PARAMETERS BASED ON 

MAGNETIC RESONANCE IMAGING OF PELVIC CANCER IN WOMEN 
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urpose. To estimate the  prognostic significance of diffusion parameters of magnetic reso-

nance imaging (MRI) results in the treatment of pelvic cancer in women.  

Materials and methods . Retrospective MRI study of 530 patients using Propensity score 

matching (PSM). The patients wer e divided into 2 groups: a group of malignant tumor pa-

thology of pelvic organs and a comparison group. After PSM, 165 people remained in both groups. 

The observation period for the patients ranged from 2 to 7 years.  

Results.  Presence of perifocal infiltrat ion (PI) decreases the likelihood of recovery: OR 0.06 (CI 

0.02; 0.16). In ovarian cancer high PI ADC values increase the probability of aggravation (OR  7.9, CI 

1.8; 34), p = 0.005; ROC -analysis showed the cut -off value 0.7 ɡ 10-3 mm2/sec (sensitivity 93.7 %, 

specificity 52.1 %), area under the curve 0.8 (CI 0,67; 0,94), p = 0.048. In endometrial cancer PI ADC 

values increased the probability of aggravati on (OR 5.9, CI 1.1; 31), p = 0.034, cut -off value 0.3 ɡ 10-

3 mm2/sec (sensitivity ð 88.7%, specificity ð 54.8%), area under the curve 0.73 (CI 0.55; 0.92), p = 

0.042. In cervical cancer PI ADC values increased the probability of aggravation (OR 9.4, CI 1.5 ; 60), 

p = 0.016, cut -off value 1.1 ɡ 10-3 mm2/sec (sensitivity ð 80.3%, specificity ð 52.2%), area under the 

curve 0.82 (CI 0.54; 0.99), p = 0.047. In rectal cancer impact of PI ADC values on the course of dis-

ease has not been found.   

Conclusion.  Presenc e of PI with diffusion limitation is prognostically unfavorable. A personal-

ized systematic approach to MRI allows prognostic assessment of the disease course.   

  

Keywords: MRI, DWI, ADC, oncology, rectum, gynecology.  

 

Corresponding author:  Tatyana Bergen , e-mail: tbergen@yandex.ru  

 

For citation: Bergen T.A., Fokin V.A., Pustovetova M.G., SoynovI.A., Chernyavskiy A.M., Trufanov 

G.E. Assessment of prognostic significance of diffusion parameters based on magnetic reso nance imag-

ing of pelvic cancer in women . REJR 202 2; 12(1):67-79 . DOI: 10.21569/2222 -7415 -2022 -12-1-67-79 . 

 

Received : 20.08.21  Accepted :  23.12.21 

 

 

 

 

ɐəɚɕ ɔɓ ɏɗɌɎəɧɡ ɛɜɔɣɔə ɚəɖɚɗɚɏɔ-

ɣɑɝɖɚɕ ɝɘɑɜɞəɚɝɞɔ ɫɎɗɫɪɞɝɫ ɞɌɖɔɑ 

ɓɌɍɚɗɑɎɌəɔɫ, ɖɌɖ ɜɌɖ ɛɜɫɘɚɕ ɖɔɤ-

ɖɔ, ɤɑɕɖɔ ɔ ɞɑɗɌ ɘɌɞɖɔ, ɜɌɖ ɫɔɣ-

əɔɖɚɎ, ɖɚɞɚɜɧɑ ɎɧɫɎɗɫɪɞɝɫ Ɏɝɑ 

ɣɌɥɑ ɖɌɖ Ɏ ɝɎɫɓɔ ɝ ɜɚɝɞɚɘ ɓɌɍɚɗɑɎɌɑɘɚɝɞɔ ɔ 

ɚəɖɚɗɚɏɔɣɑɝɖɚɕ əɌɝɞɚɜɚɒɑəəɚɝɞɔ, ɞɌɖ ɔ Ɏ 

ɝɎɫɓɔ ɝ ɟɗɟɣɤɑəɔɑɘ ɐɔɌɏəɚɝɞɔɖɔ [1]. Ȯ ɛɜɚ-

ɢɑɝɝɑ əɑɛɜɑɖɜɌɥɌɪɥɑɕɝɫ ɜɌɍɚɞɧ ɛɚ ɟɗɟɣ-

ɤɑəɔɪ ɖɌɣɑɝɞɎɌ ɚɖɌɓɌəɔɫ ɘɑɐɔɢɔəɝɖɚɕ ɛɚ-

ɘɚɥɔ ɝɑɏɚɐəɫ ɎɌɒəɚ əɌ ɩɞɌɛɑ ɐɔɌɏəɚɝɞɔɖɔ 

əɑ ɞɚɗɨɖɚ ɚɛɜɑɐɑɗɔɞɨ ɜɌɝɛɜɚɝɞɜɌəɑəəɚɝɞɨ 

ɚəɖɚɗɚɏɔɣɑɝɖɚɏɚ ɛɜɚɢɑɝɝɌ ɔ ɞɚɣəɚ ɑɏɚ ɝɞɌɐɔ-

ɜɚɎɌɞɨ, əɚ ɔ ɚɍɚɝəɚɎɌəəɚ ɚɛɜɑɐɑɗɔɞɨ ɛɜɚɏəɚɓ 

ɓɌɍɚɗɑɎɌəɔɫ. ȴ, ɡɚɞɫ ɔɘɑɑɞɝɫ ɘəɚɒɑɝɞɎɚ ɜɌ-

ɍɚɞ, ɖɚɞɚɜɧɑ ɐɑɘɚəɝɞɜɔɜɟɪɞ Ɏɧɝɚɖɟɪ ɢɑə-

əɚɝɞɨ ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɚɕ ɞɚɘɚɏɜɌɠɔɔ 

(ȸȼȾ) ɐɗɫ ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɕ ɐɔɌɏəɚɝɞɔɖɔ 

ɓɌɍɚɗɑɎɌəɔɕ [2], ɚɢɑəɖɑ ɗɚɖɌɗɨəɚɕ ɜɌɝɛɜɚ-

ɝɞɜɌəɑəəɚɝɞɔ [3], Ɏ ɛɗɌəɑ ɛɜɚɏəɚɝɞɔɣɑɝɖɚɕ 

ɢɑəəɚɝɞɔ ɘɑɞɚɐɌ Ɏ ɘɔɜɚɎɚɕ ɗɔɞɑɜɌɞɟɜɑ ɔɘɑ-

ɪɞɝɫ ɗɔɤɨ ɑɐɔəɔɣəɧɑ ɜɌɍɚɞɧ, ɐɑɘɚəɝɞɜɔ-

ɜɟɪɥɔɑ Ɏɚɓɘɚɒəɚɝɞɔ ȸȼȾ[4]. Ȼɚɘɔɘɚ ɩɞɚɏɚ, 

ɛɚɝɖɚɗɨɖɟ ɎɧɒɔɎɌɑɘɚɝɞɨ ɛɜɔ ɗɑɣɑəɔɔ ɛɌɢɔ-

ɑəɞɚɎ ɚəɖɚɗɚɏɔɣɑɝɖɚɏɚ ɛɜɚɠɔɗɫ əɑɟɖɗɚəəɚ 

ɜɌɝɞɑɞ, ɎɌɒəɚ ɟɐɑɗɫɞɨ ɍɚɗɨɤɚɑ ɎəɔɘɌəɔɑ əɑ 

ɞɚɗɨɖɚ ɛɜɚɐɚɗɒɔɞɑɗɨəɚɝɞɔ ɒɔɓəɔ, əɚ ɔ ɞɌ-

ɖɚɘɟ ɛɚɖɌɓɌɞɑɗɪ, ɖɌɖ ɖɌɣɑɝɞɎɚ ɒɔɓəɔ ɛɌɢɔ-

ɑəɞɚɎ. Ȼɜɔ ɚɢɑəɖɑ ɛɚɖɌɓɌɞɑɗɫ ɖɌɣɑɝɞɎɌ ɒɔɓ-

əɔ ɟɣɔɞɧɎɌɑɞɝɫ əɑ ɞɚɗɨɖɚ ɠɌɖɞ ɛɜɚɏɜɑɝɝɔɜɚ-

ɎɌəɔɫ ɚəɖɚɗɚɏɔɣɑɝɖɚɏɚ ɓɌɍɚɗɑɎɌəɔɫ, əɚ ɔ 

ɜɌɓɎɔɞɔɑ ɚɝɗɚɒəɑəɔɕ ɛɚɝɗɑ ɗɑɣɑəɔɫ [5]. ȹɌ 

ɝɚɎɜɑɘɑəəɚɘ ɩɞɌɛɑ ɗɟɣɑɎɧɑ ɘɑɞɚɐɧ ɔɝɝɗɑɐɚ-

ɎɌəɔɫ ɚɜɏɌəɚɎ ɞɌɓɌ ɫɎɗɫɪɞɝɫ ɐɔəɌɘɔɣəɚ 
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ɜɌɓɎɔɎɌɪɥɑɕɝɫ ɚɍɗɌɝɞɨɪ. ȹɑ ɎɧɓɧɎɌɑɞ ɝɚ-

ɘəɑəɔɕ ɎɌɒəɚɝɞɨ ɐɌɗɨəɑɕɤɑɏɚ ɝɚɎɑɜɤɑə-

ɝɞɎɚɎɌəɔɫ ɛɜɔɘɑəɑəɔɫ ȸȼȾ ɟ ɛɌɢɔɑəɞɚɎ ɚə-

ɖɚɗɚɏɔɣɑɝɖɚɏɚ ɛɜɚɠɔɗɫ, ɛɚɝɖɚɗɨɖɟ ɐɚɖɌɓɌəɚ 

ɛɜɫɘɚɑ Ɏɗɔɫəɔɑ ɜɑɓɟɗɨɞɌɞɚɎ ȸȼȾ-

ɔɝɝɗɑɐɚɎɌəɔɫ əɌ Ɏɝɪ ɐɌɗɨəɑɕɤɟɪ ɞɌɖɞɔɖɟ 

Ɏɑɐɑəɔɫ ɛɌɢɔɑəɞɚɖ ɝ ɚɛɟɡɚɗɑɎɚɕ ɛɌɞɚɗɚɏɔɑɕ 

ɚɜɏɌəɚɎ ɞɌɓɌ [3].  

Ȯɚɛɜɚɝɧ ɛɜɚɏəɚɝɞɔɣɑɝɖɔɡ Ɏɚɓɘɚɒəɚ-

ɝɞɑɕ ȸȼȾ ɛɜɔ ɚəɖɚɗɚɏɔɣɑɝɖɚɕ ɛɌɞɚɗɚɏɔɔ ɚɜ-

ɏɌəɚɎ ɞɌɓɌ ɟ ɒɑəɥɔə ɞɜɑɍɟɪɞ ɔɓɟɣɑəɔɫ, ɣɞɚ 

ɔ ɛɚɝɗɟɒɔɗɚ ɛɚɎɚɐɚɘ ɐɗɫ ɛɜɚɎɑɐɑəɔɫ ɝɛɑɢɔ-

Ɍɗɨəɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ.  

ɂɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. 

ȻɜɚɎɑɝɞɔ ɚɢɑəɖɟ ɛɜɚɏəɚɝɞɔɣɑɝɖɚɕ ɓəɌ-

ɣɔɘɚɝɞɔ ɐɔɠɠɟɓɔɚəəɧɡ ɛɚɖɌɓɌɞɑɗɑɕ ɛɚ ɐɌə-

əɧɘ ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɚɕ ɞɚɘɚɏɜɌɠɔɔ ɛɜɔ 

ɗɑɣɑəɔɔ ɚəɖɚɗɚɏɔɣɑɝɖɚɕ ɛɌɞɚɗɚɏɔɔ ɚɜɏɌəɚɎ 

ɞɌɓɌ ɟ ɒɑəɥɔə.  

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. 

ȼɌɍɚɞɌ ɫɎɗɫɑɞɝɫ ɜɑɞɜɚɝɛɑɖɞɔɎəɧɘ ɔɝ-

ɝɗɑɐɚɎɌəɔɑɘ əɌ ɚɝəɚɎɌəɔɔ ȸȼȾ-

ɔɝɝɗɑɐɚɎɌəɔɕ, ɛɜɚɎɑɐɑəəɧɡ ɝ 2012 ɛɚ 2019 

ɏɚɐɧ əɌ ɍɌɓɑ ɀȯȭȿ çȹȸȴɂ ɔɘ. Ɍɖ. ȱ.ȹ. ȸɑ-

ɤɌɗɖɔəɌè ȸɔəɓɐɜɌɎɌ ȼɚɝɝɔɔ. ȽɚɏɗɌɝəɚ ɖɜɔ-

ɞɑɜɔɫɘ Ɏɖɗɪɣɑəɔɫ, Ɏ ɔɝɝɗɑɐɚɎɌəɔɑ ɍɧɗɚ ɚɞɚ-

ɍɜɌəɚ ɔ Ɏɖɗɪɣɑəɚ 530 ɍɚɗɨəɧɡ. ȴɝɝɗɑɐɚɎɌ-

əɔɑ ɛɜɚɎɚɐɔɗɔ əɌ Ɏɧɝɚɖɚɛɚɗɨəɚɘ ɘɌɏəɔɞəɚ-

ɜɑɓɚəɌəɝəɚɘ ɞɚɘɚɏɜɌɠɑ Achieva (Philips, ȹɔ-

ɐɑɜɗɌəɐɧ) ɝ ɔəɐɟɖɢɔɑɕ ɘɌɏəɔɞəɚɏɚ ɛɚɗɫ 1.5 

ȾɑɝɗɌ, ɝ ɛɜɔɘɑəɑəɔɑɘ ɛɚɎɑɜɡəɚɝɞəɚɕ ɖɌɞɟɤ-

ɖɔ əɌ ɚɍɗɌɝɞɨ ɚɜɏɌəɚɎ ɞɌɓɌ. Ȼɜɚɞɚɖɚɗɧ ɝɖɌ-

əɔɜɚɎɌəɔɫ Ɏ ɜɌɘɖɌɡ ɚɐəɚɏɚ ȸȼȾ-

ɔɝɝɗɑɐɚɎɌəɔɫ ɎɖɗɪɣɌɗɔ Ɏ ɝɑɍɫ ɛɚɗɟɣɑəɔɑ Ⱦ2-

ɎɓɎɑɤɑəəɧɡ ɔɓɚɍɜɌɒɑəɔɕ (Ⱦ2-Ȯȴ) Ɏ ɞɜɑɡ 

ɛɗɚɝɖɚɝɞɫɡ, Ⱦ1-ɎɓɎɑɤɑəəɧɡɔɓɚɍɜɌɒɑəɔɕ (Ⱦ1-

Ȯȴ), ɐɔɠɠɟɓɔɚəəɚ-ɎɓɎɑɤɑəəɧɡ ɔɓɚɍɜɌɒɑəɔɕ 

(ȰȮȴ) Ɏ ɌɖɝɔɌɗɨəɚɕ ɛɗɚɝɖɚɝɞɔ. Ȯɚ Ɏɝɑɡ ɝɗɟ-

ɣɌɫɡ ɝɍɚɜ ȰȮȴ Ɏɧɛɚɗəɑə ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ 

ɘɌɖɝɔɘɌɗɨəɚɏɚb-ɠɌɖɞɚɜ=800-1000 ɝ/ɘɘ2ɝ 

ɌɎɞɚɘɌɞɔɣɑɝɖɔɘ ɛɚɝɞɜɚɑəɔɑɘ ɖɌɜɞ ɔɓɘɑɜɫɑ-

ɘɚɏɚ ɖɚɩɠɠɔɢɔɑəɞɌ ɐɔɠɠɟɓɔɔ (ȴȶȰ). 

ȽɚɏɗɌɝəɚ ɐɔɓɌɕəɟ ɔɝɝɗɑɐɚɎɌəɔɫ, ɐɚ 

Propensityscorematching (PSM) ɌəɌɗɔɓɌ Ɏɧɐɑ-

ɗɑəɌ ɏɜɟɛɛɌ ɓɗɚɖɌɣɑɝɞɎɑəəɚɕ ɚɛɟɡɚɗɑɎɚɕ ɛɌ-

ɞɚɗɚɏɔɔ ɚɜɏɌəɚɎ ɞɌɓɌ (n=265 ɣɑɗɚɎɑɖ) ɔ Ɏɞɚ-

ɜɌɫ ɏɜɟɛɛɌ (ɝɜɌɎəɑəɔɫ), ɞɌɖɒɑ 265 ɣɑɗɚɎɑɖ. 

ȰɌɗɑɑ ɐɗɫ ɍɌɗɌəɝɌ ɚɍɑɔɡ ɏɜɟɛɛ ɍɧɗ ɛɜɔɘɑəɑə 

ɘɑɞɚɐ PSM, ɛɚɝɗɑ ɣɑɏɚ Ɏ ɚɍɑɔɡ ɏɜɟɛɛɌɡ ɚɝɞɌ-

ɗɚɝɨ ɛɚ 165 ɣɑɗɚɎɑɖ. 

ȶɜɔɞɑɜɔɔ Ɏɖɗɪɣɑəɔɫ: ɒɑəɥɔəɧ ɝ 

əɌɗɔɣɔɑɘ ɚɣɌɏɚɎɚɏɚ ɚɍɜɌɓɚɎɌəɔɫ ɞɌɓɌ. 

ȶɜɔɞɑɜɔɔ ɔɝɖɗɪɣɑəɔɫ: ɛɌɢɔɑəɞɧ ɝ əɑ-

ɐɔɠɠɑɜɑəɢɔɜɚɎɌəəɧɘɔ ɚɛɟɡɚɗɫɘɔ ɔ ɘɑɞɌ-

ɝɞɌɞɔɣɑɝɖɔɘ ɛɚɜɌɒɑəɔɑɘ ɖɌɖ ɔɘɑɪɥɔɑ ɓɌ-

Ɏɑɐɚɘɚ əɑɍɗɌɏɚɛɜɔɫɞəɧɕ ɛɜɚɏəɚɓ.  

ȻɑɜɎɔɣəɌɫ ɖɚəɑɣəɌɫ ɞɚɣɖɌ ɔɝɝɗɑɐɚɎɌ-

əɔɫ: ɛɌɞɚɗɚɏɔɣɑɝɖɔɑ ɔɓɘɑəɑəɔɫ ɚɜɏɌəɚɎ ɞɌɓɌ 

ɟ ɒɑəɥɔə. 

ȮɞɚɜɔɣəɌɫ ɖɚəɑɣəɌɫ ɞɚɣɖɌ: ɖɌɣɑɝɞɎɑə-

əɌɫ ɚɢɑəɖɌ ɖɌɜɞɔəɧ ɐɔɠɠɟɓɔɔ ɛɚ ɐɌəəɧɘ 

ȰȮȴ, ɜɑɓɟɗɨɞɌɞɧ ɖɚɗɔɣɑɝɞɎɑəəɚɕ ɚɢɑəɖɔ 

ɓəɌɣɑəɔɕ ȴȶȰ ɛɚ ɐɌəəɧɘ Ɏɧɣɔɝɗɔɞɑɗɨəɚɕ 

ɚɍɜɌɍɚɞɖɔ ɞɚɘɚɏɜɌɘɘ ȰȮȴ. Ȼɑɜɔɚɐ əɌɍɗɪɐɑ-

əɔɫ ɓɌ ɛɌɢɔɑəɞɖɌɘɔ ɝɚɝɞɌɎɔɗ ɚɞ 2 ɐɚ 7 ɗɑɞ.  

ȻɑɜɔɠɚɖɌɗɨəɟɪ ɔəɠɔɗɨɞɜɌɢɔɪ ɚɢɑəɔ-

ɎɌɗɔ Ɏ ɖɗɑɞɣɌɞɖɑ Ɏɚɖɜɟɏ ɛɌɞɚɗɚɏɔɣɑɝɖɚɕ 

ɝɞɜɟɖɞɟɜɧɔɗɔ ɓɌɔəɞɑɜɑɝɚɎɌəəɚɏɚ ɚɜɏɌəɌ ɛɚ 

ɔɓɘɑəɑəɔɪ ɝɔɏəɌɗɨəɧɡ ɡɌɜɌɖɞɑɜɔɝɞɔɖ Ɏ 

ɝɜɌɎəɑəɔɔ ɝ ɔəɞɌɖɞəɚɕ ɖɗɑɞɣɌɞɖɚɕ.  

ȳɌ ɟɡɟɐɤɑəɔɑ ɞɑɣɑəɔɫ ɔ ɔɝɡɚɐɌ ɓɌɍɚɗɑ-

ɎɌəɔɫ ɛɜɔəɔɘɌɗɔ ɘɚɜɠɚɗɚɏɔɣɑɝɖɚɑ ɟɡɟɐɤɑ-

əɔɑ Ɏ Ɏɔɐɑ ɛɚɫɎɗɑəɔɫ ɘɑɞɌɝɞɌɞɔɣɑɝɖɚɏɚ ɛɚ-

ɜɌɒɑəɔɫ, ɛɚɫɎɗɑəɔɑ ɜɑɢɔɐɔɎɌ ɔɗɔ ɛɜɚɢɑɐɔ-

ɎɌ ɚəɖɚɗɚɏɔɣɑɝɖɚɏɚ ɛɜɚɢɑɝɝɌ, əɌɜɌɝɞɌəɔɑ 

əɑɚɛɟɡɚɗɑɎɧɡ ɘɚɜɠɚɗɚɏɔɣɑɝɖɔɡ ɔɓɘɑəɑəɔɕ Ɏ 

ɐɔəɌɘɔɖɑ (ɝɛɌɑɣəɧɕ ɛɜɚɢɑɝɝ, ɎɚɝɛɌɗɔɞɑɗɨ-

əɧɑ ɔɓɘɑəɑəɔɫ ɚɜɏɌəɚɎ ɞɌɓɌ, ɝɞɜɟɖɞɟɜəɧɑ 

ɔɓɘɑəɑəɔɫ ɖɚɝɞɑɕ ɞɌɓɌ ɔ ɛɜɚɣɑɑ). ȳɌ ɟɗɟɣɤɑ-

əɔɑ ɞɑɣɑəɔɫ ɔ ɔɝɡɚɐɌ ɓɌɍɚɗɑɎɌəɔɫ ɛɜɔəɔɘɌ-

ɗɔ ɚɞɝɟɞɝɞɎɔɑ əɑɚɛɗɌɓɔɔ əɌ ɘɚɘɑəɞ ɔɝɝɗɑɐɚ-

ɎɌəɔɫ, ɟɘɑəɨɤɑəɔɑ ɔɗɔ ɜɑɏɜɑɝɝ əɑɚɛɟɡɚɗɑ-

Ɏɧɡ ɘɚɜɠɚɗɚɏɔɣɑɝɖɔɡ ɔɓɘɑəɑəɔɕ. Ȼɜɚɢɑɝɝɧ 

ɍɧɗɔ ɎɑɜɔɠɔɢɔɜɚɎɌəɧ ɛɜɔ ɛɚɝɗɑɐɟɪɥɔɡ 

ɐɔəɌɘɔɣɑɝɖɔɡ ȸȼȾ-ɔɝɝɗɑɐɚɎɌəɔɫɡ, Ɍ Ɏ ɜɫɐɑ 

ɝɗɟɣɌɑɎ ɔ ɛɌɞɚɘɚɜɠɚɗɚɏɔɣɑɝɖɔ.  

ȰɔɓɌɕə ɔɝɝɗɑɐɚɎɌəɔɫ ɛɜɑɐɝɞɌɎɗɑə əɌ 

ɜɔɝɟəɖɑ 1. 

ɁɌɜɌɖɞɑɜɔɝɞɔɖɌ ɏɜɟɛɛ ɛɌɢɔɑəɞɚɎ. 

Ȯ ɏɜɟɛɛɑ ɚɛɟɡɚɗɑɎɚɕ ɛɌɞɚɗɚɏɔɔ ɍɚɗɨɤɑ 

Ɏɝɑɏɚ ɍɧɗɚ əɚɎɚɚɍɜɌɓɚɎɌəɔɕ Grade 2 ð 59.6 % 

(n = 158), Grade 3 Ɏɝɞɜɑɞɔɗɝɫ Ɏ 34.7% ɝɗɟɣɌɑɎ 

(n = 92), ɘɑəɨɤɑ Ɏɝɑɏɚ ð Grade 1ð 5.7% (n = 

15). Ȯ ɔɝɝɗɑɐɚɎɌəɔɫ ɍɧɗɔ Ɏɖɗɪɣɑəɧ 1ð3-ɫ 

ɝɞɌɐɔɔ ɚəɖɚɗɚɏɔɣɑɝɖɚɏɚ ɓɌɍɚɗɑɎɌəɔɫ (ɛɚ ɝɔ-

ɝɞɑɘɑ TNM), ɛɜɔ ɩɞɚɘ T1-ɝɞɌɐɔɫ ɎɧɫɎɗɑəɌ ɟ 

2% ɍɚɗɨəɧɡ (n = 5), T2-ɝɞɌɐɔɫ ð Ɏ 46% (n = 

122), T3 -ɝɞɌɐɔɫ ð Ɏ 52% (n = 138). Ȼɜɔ ɚɛɟɡɚ-

ɗɑɎɚɕ ɛɌɞɚɗɚɏɔɔ ɍɧɗɚ ɔɝɝɗɑɐɚɎɌəɚ ɛɑɜɎɔɣ-

əɧɡ ɍɚɗɨəɧɡ 37% (n = 98), ɛɚɝɗɑ ɡɔɘɔɚɗɟɣɑ-

Ɏɚɏɚ ɗɑɣɑəɔɫ ð 41% (n = 109), ɛɚɝɗɑ ɚɛɑɜɌ-

ɞɔɎəɚɏɚ ɗɑɣɑəɔɫ ð 22% (n = 58). ȸɔəɔɘɌɗɨ-

əɧɕ ɔəɞɑɜɎɌɗ ɘɑɒɐɟ ɚɖɚəɣɌəɔɑɘ ɗɑɣɑəɔɫ ɔ 

ȸȼȾ ɝɚɝɞɌɎɗɫɗ 6 ɘɑɝɫɢɑɎ.  

Ȯ ɖɌɣɑɝɞɎɑ ɝɜɌɎəɑəɔɫ ɍɧɗɌ ɎɓɫɞɌ ɏɜɟɛ-

ɛɌ əɑɚɛɟɡɚɗɑɎɚɕ ɛɌɞɚɗɚɏɔɔ (n = 265). ȹɑɚɛɟ-

ɡɚɗɑɎɌɫ ɛɌɞɚɗɚɏɔɫ (n = 265) ɎɖɗɪɣɌɗɌ ɎɚɝɛɌ-

ɗɔɞɑɗɨəɧɑ ɔɓɘɑəɑəɔɫ (n = 66), ɝɛɌɑɣəɧɕ 

ɛɜɚɢɑɝɝ (n = 65); ɩəɐɚɘɑɞɜɔɚɓ (n = 65), ɏɑɘɌ-

ɞɚɘɑɞɜɟ (n = 8), ɝɑɜɚɓɚɘɑɞɜɟ (n = 11), ɐɚɍɜɚ-

ɖɌɣɑɝɞɎɑəəɟɪ ɏɔɛɑɜɛɗɌɓɔɪ ɩəɐɚɘɑɞɜɔɫ (n = 

7) ɔ əɑɚɛɟɡɚɗɑɎɧɑ ɖɔɝɞɚɓəɧɑ ɝɞɜɟɖɞɟɜɧ ɚɜ-

ɏɌəɚɎ ɞɌɓɌ: ɛɌɜɌɚɎɌɜɔɌɗɨəɧɑ ɖɔɝɞɧ (n = 8), 

ɜɑɞɑəɢɔɚəəɧɑ ɖɔɝɞɧ (n = 10), ɛɝɑɎɐɚɖɔɝɞɧ 

ɍɜɪɤɔəɧ (n = 3), ɖɔɝɞɧ ɘɚɣɑɎɚɏɚ ɡɚɐɌ (n = 

2), ɛɌɜɌɜɑɖɞɌɗɨəɧɑ ɖɔɝɞɧ (n = 2), ɔəɞɜɌɛɑ-

ɜɔɞɚəɑɌɗɨəɧɑ ɔ ɩɖɝɞɜɌɛɑɜɔɞɚəɑɌɗɨəɧɑ ɏɑɘɌ-

ɞɚɘɧ (n = 18). Ȯɝɑ  ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɧɑ  ɛɌɞɚ- 
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ɗɚɏɔɔ, ɖɜɚɘɑ ɎɚɝɛɌɗɔɞɑɗɨəɧɡ ɔɓɘɑəɑəɔɕ ɔ 

ɝɛɌɑɣəɚɏɚ ɛɜɚɢɑɝɝɌ, ɍɧɗɔ ɚɍɦɑɐɔəɑəɧ Ɏ ɛɚɐ-

ɏɜɟɛɛɟ ɛɜɚɣɑɕ əɑɚɛɟɡɚɗɑɎɚɕ ɛɌɞɚɗɚɏɔɔ (n = 

134).  

Ȼɜɔ ɌəɌɗɔɓɑ ȸȼȾ ɚɢɑəɔɎɌɗɔ ɝɗɑɐɟɪɥɔɑ 

ɔɓɘɑəɑəɔɫ: 

Å ȸɌɖɝɔɘɌɗɨəɧɕ ɜɌɓɘɑɜ ɓɚəɧ ɛɚɜɌɒɑ-

əɔɫ (ɝɘ). 

Å ȺɏɜɌəɔɣɑəɔɑ ɐɔɠɠɟɓɔɔ ɚɞ ɚɝəɚɎəɚɏɚ 

ɚɣɌɏɌ(ɑɝɞɨ/əɑɞ). 

Å ȳəɌɣɑəɔɑ ȴȶȰ ɚɞ ɚɝəɚɎəɚɏɚ ɚɣɌɏɌ 

(ɡ10-3 ɝɘ2/ɝ). 

Å ȹɌɗɔɣɔɑ ɛɑɜɔɠɚɖɌɗɨəɚɕ ɔəɠɔɗɨɞɜɌ-

ɢɔɔ (ɑɝɞɨ/əɑɞ). 

Å ȸɌɖɝɔɘɌɗɨəɧɕ ɜɌɓɘɑɜ ɛɑɜɔɠɚɖɌɗɨ-

əɚɕ ɔəɠɔɗɨɞɜɌɢɔɔ (ɝɘ). 

Å ȺɏɜɌəɔɣɑəɔɑ ɐɔɠɠɟɓɔɔ ɚɞ ɛɑɜɔɠɚ-

ɖɌɗɨəɚɕ ɔəɠɔɗɨɞɜɌɢɔɔ (ɑɝɞɨ/əɑɞ). 

Å ȳəɌɣɑəɔɑ ȴȶȰ ɚɞ ɛɑɜɔɠɚɖɌɗɨəɚɕ ɔə-

ɠɔɗɨɞɜɌɢɔɔ (ɡ10-3 ɝɘ2/ɝ). 

ȽɞɌɞɔɝɞɔɣɑɝɖɔɕ ɌəɌɗɔɓ. 

ȽɞɌɞɔɝɞɔɣɑɝɖɔɕ ɌəɌɗɔɓ ɛɜɚɎɚɐɔɗɝɫ ɝ 

ɛɚɘɚɥɨɪ ɛɜɚɏɜɌɘɘɧ Stata 13 (StataCorp LP, 

CollegeStation, TX, USA). ȻɜɚɎɑɜɖɌ ɏɔɛɚɞɑɓɧ 

ɚ əɚɜɘɌɗɨəɚɝɞɔ ɜɌɝɛɜɑɐɑɗɑəɔɫ ɛɜɔɓəɌɖɚɎ 

ɛɜɚɔɓɎɚɐɔɗɌɝɨ ɝ ɛɚɘɚɥɨɪ ɖɜɔɞɑɜɔɫ ɄɌɛɔ-

ɜɚ-ȿɔɗɖɌ. ȿɝɗɚɎɔɑ ɜɌɎɑəɝɞɎɌ ɐɔɝɛɑɜɝɔɕ ɜɌɝ-

ɛɜɑɐɑɗɑəɔɕ ɛɜɔɓəɌɖɚɎ ɛɜɚɎɑɜɫɗɚɝɨ ɝ ɛɚɘɚ-

ɥɨɪ ɜɌɝɣɑɞɌ ɖɜɔɞɑɜɔɫ ȷɑɎɑəɑ. ȹɑɛɜɑɜɧɎəɧɑ 

ɐɌəəɧɑ ɛɜɑɐɝɞɌɎɗɑəɧ Ɏ Ɏɔɐɑ ɘɑɐɔɌəɧ ɔ 

ɘɑɒɖɎɌɜɞɔɗɨəɚɏɚ ɔəɞɑɜɎɌɗɌ (25; 75 ɛɜɚɢɑə-

ɞɔɗɨ). ȶɌɞɑɏɚɜɔɌɗɨəɧɑ ɐɌəəɧɑ ɛɜɑɐɝɞɌɎɗɑəɧ 

Ɏ Ɏɔɐɑ ɣɔɝɑɗ ɔ ɛɜɚɢɑəɞɚɎ. ȼɌɓɗɔɣɔɫ ɘɑɒɐɟ 

ɐɎɟɘɫ ɏɜɟɛɛɌɘɔ ɝɜɌɎəɔɎɌɗɔɝɨ ɝ ɔɝɛɚɗɨɓɚɎɌ-

əɔɑɘ ɖɜɔɞɑɜɔɫ ɀɔɤɑɜɌ ɐɗɫ ɖɌɞɑɏɚɜɔɌɗɨəɧɡ 

ɛɑɜɑɘɑəəɧɡ ɔ U-ɖɜɔɞɑɜɔɫ ȸɌəəɌ-ȿɔɞəɔ ɐɗɫ 

əɑɛɜɑɜɧɎəɧɡ ɛɑɜɑɘɑəəɧɡ.  

ȬəɌɗɔɓ PSM ɔɝɛɚɗɨɓɚɎɌɗɔ ɐɗɫ ɟɘɑəɨ-

ɤɑəɔɫ Ɏɗɔɫəɔɫ ɝɘɑɥɑəɔɫ Ɏɧɍɚɜɖɔ ɔ ɛɚɞɑə-

ɢɔɌɗɨəɚɏɚ ɝɘɑɤɑəɔɫ ɛɌɢɔɑəɞɚɎ. Ƚ ɛɚɘɚɥɨɪ 

ɘəɚɏɚɠɌɖɞɚɜəɚɏɚ ɗɚɏɔɝɞɔɣɑɝɖɚɏɚ ɜɑɏɜɑɝɝɔ-

ɚəəɚɏɚ ɌəɌɗɔɓɌ ɐɗɫ ɖɌɒɐɚɏɚ ɛɌɢɔɑəɞɌ ɍɧɗɌ 

ɎɧɛɚɗəɑəɌ ɛɝɑɎɐɚɜɌəɐɚɘɔɓɌɢɔɫ ɝ ɚɛɜɑɐɑɗɑ-

əɔɑɘ Ɏɑɜɚɫɞəɚɝɞɔ ɞɚɏɚ, ɣɞɚ ɟ ɛɌɢɔɑəɞɌ ɍɧɗɌ 

ɛɜɔɘɑəɑəɌ ȭȬ-ɘɑɞɚɐɔɖɌ. ȭɌɓɚɎɧɑ ɛɑɜɑɘɑə-

əɧɑ, ɔɝɛɚɗɨɓɚɎɌəəɧɑ ɛɜɔ ɛɜɚɎɑɐɑəɔɔ ɛɝɑɎ-

ɐɚɜɌəɐɚɘɔɓɌɢɔɔ: ɎɚɓɜɌɝɞ, ɜɚɝɞ, ɘɌɝɝɌ ɞɑɗɌ, 

ɛɗɚɥɌɐɨ ɛɚɎɑɜɡəɚɝɞɔ ɞɑɗɌ. ȸɑɞɚɐɔɖɌ PSM 

ɎɧɛɚɗəɑəɌ ɝ ɛɜɔɘɑəɑəɔɑɘ ɌɗɏɚɜɔɞɘɌ çɝɚɎɛɌ-

ɐɑəɔɫ ɍɗɔɒɌɕɤɔɡ ɝɚɝɑɐɑɕè (Ɏ Ɍəɏɗɔɕɝɖɚɕ ɗɔ-

ɞɑɜɌɞɟɜɑ ð nearestneighbormatching) ɝ ɖɌɗɔɍ-

ɜɚɘ 0,2 ɔ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɝɚɛɚɝɞɌɎɗɑəɔɫ 5 

ɖ 1 ɛɜɔ ɝɚɚɞəɚɤɑəɔɔ çɝɗɟɣɌɕ-ɖɚəɞɜɚɗɨè 1:1.  

ȭɌɗɌəɝ ɘɑɒɐɟ ɛɑɜɑɘɑəəɧɘɔ ɐɚ ɔ ɛɚɝɗɑ 

ɝɚɛɚɝɞɌɎɗɑəɔɫ ɚɢɑəɔɎɌɗɝɫ Ɏ ɑɐɔəɔɢɌɡ ɝɞɌə-

ɐɌɜɞɔɓɔɜɚɎɌəəɚɏɚ ɝɘɑɥɑəɔɫ Ɏ ɛɜɚɢɑəɞɌɡ. 

ȽɞɌəɐɌɜɞɔɓɔɜɚɎɌəəɧɑ ɜɌɓɗɔɣɔɫ (d) ɍɧɗɔ 

ɚɢɑəɑəɧ ɐɗɫ ɚɛɜɑɐɑɗɑəɔɫ ɍɌɗɌəɝɌ ɘɑɒɐɟ ɛɑ-

ɜɑɘɑəəɧɘɔ ɐɚ ɔ ɛɚɝɗɑ ɝɚɛɚɝɞɌɎɗɑəɔɫ. Ⱦɑɝɞ 

ȸɌɖ-ȹɑɘɌɜɌ ɔɝɛɚɗɨɓɚɎɌɗɝɫ ɐɗɫ ɝɜɌɎəɑəɔɫ 

ɖɌɞɑɏɚɜɔɌɗɨəɧɡ ɛɑɜɑɘɑəəɧɡ, Ɏ ɞɚ Ɏɜɑɘɫ ɖɌɖ 

ɛɌɜəɧɕ t-ɞɑɝɞ ɔɝɛɚɗɨɓɚɎɌɗɝɫ ɐɗɫ əɑɛɜɑɜɧɎ-

əɧɡ ɛɑɜɑɘɑəəɧɡ. ȼɑɓɟɗɨɞɌɞ ɗɚɏɔɝɞɔɣɑɝɖɚɏɚ 

ɜɑɏɜɑɝɝɔɎəɚɏɚ ɌəɌɗɔɓɌ ɎɧɜɌɒɑə Ɏ Ɏɔɐɑ ɚɞ-

əɚɤɑəɔɫ ɤɌəɝɚɎ ɝ 95%-ɘ ɐɚɎɑɜɔɞɑɗɨəɧɘ 

ɔəɞɑɜɎɌɗɚɘ (95% Ȱȴ). Ȼɜɔəɫɞɧɕ ɟɜɚɎɑəɨ  

 

ȼɔɝ. 1 (Fig. 1) 

ȼɔɝ. 1.    ȽɡɑɘɌ. 

ȰɔɓɌɕə ɔɝɝɗɑɐɚɎɌəɔɫ. 

Fig. 1.    Scheme.  

Study design.  
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ɓəɌɣɔɘɚɝɞɔ ð ɜ < 0.005.  

ȼɑɓɟɗɨɞɌɞɧ ɔɝɝɗɑɐɚɎɌəɔɫ. 

Ȼɚɝɗɑ PSM ɌəɌɗɔɓɌ ɞɌɖɔɑ Ɍəɞɜɚɛɚɘɑɞ-

ɜɔɣɑɝɖɔɑ ɡɌɜɌɖɞɑɜɔɝɞɔɖɔ ɛɌɢɔɑəɞɚɎ, ɖɌɖ 

ɎɚɓɜɌɝɞ, Ɏɑɝ, ɜɚɝɞ ɔ ɛɗɚɥɌɐɨ ɛɚɎɑɜɡəɚɝɞɔ 

ɞɑɗɌ, ɛɜɔɚɍɜɑɗɔ ɍɌɗɌəɝ Ɏ ɚɍɑɔɡ ɏɜɟɛɛɌɡ.  

ȺɝəɚɎəɧɑ ɛɜɚɌəɌɗɔɓɔɜɚɎɌəəɧɑ ȸȼȾ-

ɡɌɜɌɖɞɑɜɔɝɞɔɖɔ ɛɌɞɚɗɚɏɔɔ ɚɜɏɌəɚɎ ɞɌɓɌ ɟ 

ɒɑəɥɔə ɛɜɑɐɝɞɌɎɗɑəɧ Ɏ ɞɌɍɗɔɢɑ ʈ1.  

ȻɜɚɌəɌɗɔɓɔɜɚɎɌəɌ ɣɌɝɞɚɞɌ ɎɝɞɜɑɣɌɑɘɚ-

ɝɞɔ ɜɌɓɗɔɣəɧɡ ɔɝɡɚɐɚɎ ɓɌɍɚɗɑɎɌəɔɫ ɛɚ ɐɌə-

əɧɘ ɐɔəɌɘɔɣɑɝɖɚɏɚ ȸȼȾ-ɔɝɝɗɑɐɚɎɌəɔɫ ɛɜɔ 

ɚɛɟɡɚɗɑɎɚɕ ɔ əɑɚɛɟɡɚɗɑɎɚɕ ɛɌɞɚɗɚɏɔɫɡ 

(ɞɌɍɗ.ʈ2). 

Ȯ ɞɌɍɗɔɢɑ ʈ3 ɛɜɑɐɝɞɌɎɗɑəɧ ɜɑɓɟɗɨɞɌɞɧ 

ɘəɚɏɚɠɌɖɞɚɜəɚɏɚ ɌəɌɗɔɓɌ ɛɜɔɣɔə, Ɏɗɔɫɪ-

ɥɔɡ əɌ ɟɗɟɣɤɑəɔɑ ɝɚɝɞɚɫəɔɫ ɛɌɢɔɑəɞɚɎ.  

ȴɓ ɞɌɍɗɔɢɧ ʈ3 ɝɗɑɐɟɑɞ, ɣɞɚ əɌɗɔɣɔɑ 

ɓɚəɧ ɛɑɜɔɠɚɖɌɗɨəɧɡ ɔɓɘɑəɑəɔɕ ɝəɔɒɌɗɚ Ɏ 4 

ɜɌɓɌ Ɏɑɜɚɫɞəɚɝɞɨ ɟɗɟɣɤɑəɔɫ. 

ȻɚɎɑɐɑə ɘəɚɏɚɠɌɖɞɚɜəɧɕ ɜɑɏɜɑɝɝɔɚə-

əɧɕ ɌəɌɗɔɓ ɛɜɔɣɔə, Ɏɗɔɫɪɥɔɡ əɌ ɟɡɟɐɤɑəɔɑ 

ɝɚɝɞɚɫəɔɫ (ɞɌɍɗ. ʈ4). 

Ȼɜɔ ɘəɚɏɚɠɌɖɞɚɜəɚɘ ɜɑɏɜɑɝɝɔɚəəɚɘ 

ɌəɌɗɔɓɑ ɍɧɗɚ ɎɧɫɎɗɑəɚ, ɣɞɚ ɚɏɜɌəɔɣɑəɔɑ 

ɐɔɠɠɟɓɔɔ ɚɞ ɚɝəɚɎəɚɏɚ ɚɣɌɏɌ ɟɎɑɗɔɣɔɎɌɗɚ Ɏ 

9.2 ɜɌɓɌ, ɚɏɜɌəɔɣɑəɔɑ ɐɔɠɠɟɓɔɔ ɚɞ ɓɚəɧ ɛɑ-

ɜɔɠɚɖɌɗɨəɚɕ ɔəɠɔɗɨɞɜɌɢɔɔ ɟɎɑɗɔɣɔɎɌɗɚ Ɏ 

16.5 ɜɌɓ ɜɔɝɖ ɟɡɟɐɤɑəɔɫ ɝɚɝɞɚɫəɔɫ. ȮɧɫɎɗɑ-

əɚ Ɏɗɔɫəɔɑ ɓəɌɣɑəɔɫ ȴȶȰ ɚɞ ɓɚəɧ ɛɑɜɔɠɚ-

ɖɌɗɨəɚɕ ɔəɠɔɗɨɞɜɌɢɔɔ: ɛɜɔ ɚɞɝɟɞɝɞɎɔɔ ɚɞ-

ɖɗɚəɑəɔɫ ɓəɌɣɑəɔɫ ȴȶȰ ɚɞ ɞɚɣɖɔ ɚɞɝɑɣɑəɔɫ 

əɌ 79% ɝəɔɒɌɗɝɫ ɜɔɝɖ ɟɡɟɐɤɑəɔɫ ɝɚɝɞɚɫ-

əɔɫ.Ȱɗɫ ɚɛɜɑɐɑɗɑəɔɫ ɞɚɣɖɔ ɚɞɝɑɣɑəɔɫ ɍɧɗ 

ɛɜɚɎɑɐɑə ROC-ɌəɌɗɔɓ.  

Ȯ ɏɜɟɛɛɑ əɑɚɛɟɡɚɗɑɎɚɕ ɛɌɞɚɗɚɏɔɔ ɟ ɛɌ-

ɢɔɑəɞɚɖ ɝ əɌɗɔɣɔɑɘ ɎɚɝɛɌɗɔɞɑɗɨəɧɡ ɔɓɘɑəɑ-

əɔɕ ɛɜɔ ɛɜɚɎɑɐɑəɔɔ ɗɔəɑɕəɚɏɚ ɜɑɏɜɑɝɝɔɚə-

əɚɏɚ ɌəɌɗɔɓɌ ɎɧɫɎɗɑəɚ, ɣɞɚ Ɏɑɜɚɫɞəɚɝɞɨ 

ɟɗɟɣɤɑəɔɫ ɟɎɑɗɔɣɔɎɌɗɌɝɨ Ɏ 46 ɜɌɓ ɛɜɔ Ɏɧ-

ɝɚɖɔɡ ɓəɌɣɑəɔɫɡ ȴȶȰ ɚɞ ɓɚəɧ ɛɑɜɔɠɚɖɌɗɨ-

əɚɕ ɔəɠɔɗɨɞɜɌɢɔɔ (ȺɄ 46, Ȱȴ 30; 71), p = 

0.001. Ȼɜɔ ɛɜɚɎɑɐɑəɔɔ ROC-ɌəɌɗɔɓɌ ɟɝɞɌ-

əɚɎɗɑəɚ, ɣɞɚ ɞɚɣɖɌ ɚɞɝɑɣɑəɔɫ ɝɚɝɞɌɎɔɗɌ 

1.2ɡ10-3 ɘɘ2/ɝ (ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ð 91.6%, 

ɝɛɑɢɔɠɔɣəɚɝɞɨ ð 83.3%). ȻɗɚɥɌɐɨ ɛɚɐ ɖɜɔ-

Ɏɚɕ 0.93 (Ȱȴ 0.84; 1), p = 0.042. 

Ȼɜɔ ɞɌɖɚɕ əɑɚɛɟɡɚɗɑɎɚɕ ɛɌɞɚɗɚɏɔɔ, ɖɌɖ 

ɩəɐɚɘɑɞɜɔɚɓ ɔɗɔ əɑɚɛɟɡɚɗɑɎɧɑ ɖɔɝɞɚɓəɧɑ 

ɝɞɜɟɖɞɟɜɧ ɞɌɓɌ, ɛɜɔ ɛɜɚɎɑɐɑəɔɔ ɗɔəɑɕəɚɏɚ 

ɜɑɏɜɑɝɝɔɚəəɚɏɚ ɌəɌɗɔɓɌ ɍɧɗɚ ɎɧɫɎɗɑəɚ, ɣɞɚ 

Ɏɑɜɚɫɞəɚɝɞɨ ɟɗɟɣɤɑəɔɫ ɟɎɑɗɔɣɔɎɌɗɌɝɨ Ɏ 14 

ɜɌɓ ɛɜɔ Ɏɧɝɚɖɔɡ ɓəɌɣɑəɔɫɡ ȴȶȰ ɚɞ ɓɚəɧ ɛɑ-

ɜɔɠɚɖɌɗɨəɚɕ ɔəɠɔɗɨɞɜɌɢɔɔ (ȺɄ 14, Ȱȴ 2.1; 

85), p = 0.017. Ȼɜɔ ɛɜɚɎɑɐɑəɔɔ ROC-ɌəɌɗɔɓɌ 

ɍɧɗɚ ɚɛɜɑɐɑɗɑəɚ, ɣɞɚ ɞɚɣɖɌ ɚɞɝɑɣɑəɔɫ ɝɚɝɞɌ-

ɎɔɗɌ 0.8 ɡ 10-3 ɘɘ2/ɝ (ɛɜɔ ɩɞɚɘ ɣɟɎɝɞɎɔ-

ɞɑɗɨəɚɝɞɨ ð 95%, ɝɛɑɢɔɠɔɣəɚɝɞɨ ð 68%). 

ȻɗɚɥɌɐɨ ɛɚɐ ɖɜɔɎɚɕ 0.95 (Ȱȴ 0.9; 1), p = 

0.02.  

Ȼɜɔ ɝɛɌɑɣəɚɘ ɛɜɚɢɑɝɝɑ ɝɞɌɞɔɝɞɔɣɑɝɖɔɕ 

ɠɌɖɞɚɜ ð ɓəɌɣɑəɔɑ ȴȶȰ ɚɞ ɓɚəɧ ɛɑɜɔɠɚ-

ɖɌɗɨəɚɕ ɔəɠɔɗɨɞɜɌɢɔɔ, əɑ ɚɖɌɓɧɎɌɑɞ Ɏɗɔɫ-

əɔɫ əɌ ɛɜɚɏəɚɓ ɔɝɡɚɐɌ ɓɌɍɚɗɑɎɌəɔɫ. 

Ȼɜɔ ɛɜɚɎɑɐɑəɔɔ ɗɔəɑɕəɚɏɚ ɜɑɏɜɑɝɝɔɚə-

əɚɏɚ ɌəɌɗɔɓɌ ɚɖɌɓɌɗɚɝɨ, ɣɞɚ ɛɜɔ ɜɌɖɑ ɤɑɕɖɔ 

ɘɌɞɖɔ ɟɎɑɗɔɣɑəɔɑ ɓəɌɣɑəɔɫ ȴȶȰɚɞ ɓɚəɧ ɛɑ-

ɜɔɠɚɖɌɗɨəɚɕ ɔəɠɔɗɨɞɜɌɢɔɔ ɚɞəɚɝɔɞɑɗɨəɚ 

ɞɚɣɖɔ ɚɞɝɑɣɑəɔɫ ɟɎɑɗɔɣɔɎɌɗɚ Ɏɑɜɚɫɞəɚɝɞɨ 

ɟɡɟɐɤɑəɔɫ Ɏ 9.4 ɜɌɓɌ  (ȺɄ 9.4, Ȱȴ 1.5; 60), p  

ȾɌɍɗɔɢɌ ʈ1.  ȭɌɓɚɎɧɑ ɡɌɜɌɖɞɑɜɔɝɞɔɖɔ ɛɌɞɚɗɚɏɔɔ ɚɜɏɌəɚɎ ɞɌɓɌ. ȻɜɑɐɝɞɌɎɗɑəɌ 

ɘɑɐɔɌəɌ (25; 75 ɛɜɚɢɑəɞɔɗɨ) ɔɗɔ ɣɔɝɗɚɎɚɕ ɛɚɖɌɓɌɞɑɗɨ (%). 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ 
ʅʝʦʧʫʭʦʣʝʚʘʷ  

ʧʘʪʦʣʦʛʠʷ (n =165) 

ʆʧʫʭʦʣʝʚʘʷ  

ʧʘʪʦʣʦʛʠʷ (n =165) 
ʨ 

ʄʘʢʩʠʤʘʣʴʥʳʡ ʨʘʟʤʝʨ  

ʧʘʪʦʣʦʛʠʯʝʩʢʦʡ ʟʦʥʳ (ʩʤ) 
1.7 (1.2; 2.5) 2.4 (1.5; 3.5) 0.0001 

ʆʛʨʘʥʠʯʝʥʠʝ ʜʠʬʬʫʟʠʠ ʦʪ  

ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʦʯʘʛʘ (ʝʩʪʴ/ʥʝʪ) 
74 (45.1 %) 101 (61.2 %) 0.006 

ɿʥʘʯʝʥʠʝ ʀʂɼ ʦʪ ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ 

ʦʯʘʛʘ  

(ʭ 10-3 ʩʤ2/ʩ) 

0.55 (0.27; 0.81) 0.61 (0.32; 0.68) 0.29 

ʅʘʣʠʯʠʝ ʟʦʥʳ ʧʝʨʠʬʦʢʘʣʴʥʦʡ  

ʠʥʬʠʣʴʪʨʘʮʠʠ (ʝʩʪʴ/ʥʝʪ) 
120 (73.1 %) 132 (80 %) 0.19 

ʄʘʢʩʠʤʘʣʴʥʳʡ ʨʘʟʤʝʨ ʟʦʥʳ  

ʧʝʨʠʬʦʢʘʣʴʥʦʡ ʠʥʬʠʣʴʪʨʘʮʠʠ (ʩʤ) 
0.7 (0.3; 1.1) 0.8 (0.5; 1.2) 0.017 

ɿʥʘʯʝʥʠʝ ʀʂɼ ʦʪ ʟʦʥʳ  

ʧʝʨʠʬʦʢʘʣʴʥʦʡ ʠʥʬʠʣʴʪʨʘʮʠʠ 

(ʭ10-3 ʩʤ2/ʩ) 

0.28 (0; 0.47) 0.61 (0.23; 0.78) 0.0001 
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ȾɌɍɗɔɢɌ ʈ2.   ɃɌɝɞɚɞɌ ɎɝɞɜɑɣɌɑɘɚɝɞɔ ɜɌɓɗɔɣəɧɡ ɔɝɡɚɐɚɎ ɓɌɍɚɗɑɎɌəɔɫ,  

ɛɜɑɐɝɞɌɎɗɑəɧ: ɣɔɝɗɚɎɚɕ ɛɚɖɌɓɌɞɑɗɨ (%). 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʅʝ ʦʧʫʭʦʣʝʚʘʷ 

ʧʘʪʦʣʦʛʠʷ 

(n-165) 

ʆʧʫʭʦʣʝʚʘʷ  

ʧʘʪʦʣʦʛʠʷ 

(n-165) 

ʨ 

ʋʣʫʯʰʝʥʠʝ 59 (35.9%) 67 (40.6%) 0.17 

ɹʝʟ ʠʟʤʝʥʝʥʠʡ 85 (51.3%) 49 (29.7%) 0.001 

ʋʭʫʜʰʝʥʠʝ 21 (12.8%) 49 (29.7%) 0.0001 

ʉʤʝʨʪʴ 0 (0%) 0 (0%) >0.999 
 

   
 

ȾɌɍɗɔɢɌ ʈ3.    ɀɌɖɞɚɜɧ, Ɏɗɔɫɪɥɔɑ əɌ ɟɗɟɣɤɑəɔɑ ɝɚɝɞɚɫəɔɫ ɛɌɢɔɑəɞɚɎ Ɏ  

ɐɔəɌɘɔɖɑ ɗɑɣɑəɔɫ. 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʇʨʠ ʦʜʥʦʬʘʢʪʦʨʥʦʤ  

ʘʥʘʣʠʟʝ 

ʇʨʠ ʤʥʦʛʦʬʘʢʪʦʨʥʦʤ 

ʘʥʘʣʠʟʝ 

ʆʐ (95 % ɼʀ) p ʆʐ (95 % ɼʀ) 

ʈʘʟʤʝʨ ʦʧʫʭʦʣʠ 0.15 (0.02; 0.72) 0.0001 - 

ʆʛʨʘʥʠʯʝʥʠʝ ʜʠʬʬʫʟʠʠ ʦʪ 

ʦʩʥʦʚʥʦʛʦ ʦʯʘʛʘ 
2.2 (1.4; 3.6) 0.0001 - 

ɿʥʘʯʝʥʠʝ ʀʂɼ ʦʪ ʦʩʥʦʚʥʦʛʦ 

ʦʯʘʛʘ 
1.7 (1.1; 2.6) 0.008 - 

ʅʘʣʠʯʠʝ ʧʝʨʠʬʦʢʘʣʴʥʳʭ 

ʠʟʤʝʥʝʥʠʡ (ʝʩʪʴ/ʥʝʪ) 
0.21 (0.12; 0.36) 0.0001 0.06 (0.02; 0.16) 

 

   
 

ȾɌɍɗɔɢɌ ʈ4.      Ȼɜɔɣɔəɧ, Ɏɗɔɫɪɥɔɑ əɌ ɟɡɟɐɤɑəɔɑ ɝɚɝɞɚɫəɔɫ ɛɌɢɔɑəɞɚɎ. 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ 
ʆʜʥʦʬʘʢʪʦʨʥʳʡ ʘʥʘʣʠʟ ʄʥʦʛʦʬʘʢʪʦʨʥʳʡ ʘʥʘʣʠʟ 

ʆʐ (95 % ɼʀ) p ʆʐ (95 % ɼʀ) 

ʈʘʟʤʝʨ ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʦʯʘʛʘ 

(ʩʤ) 
1.5 (1.25; 1.9) 0.0001 - 

ʆʛʨʘʥʠʯʝʥʠʝ ʜʠʬʬʫʟʠʠ ʦʪ  

ʦʩʥʦʚʥʦʛʦ ʦʯʘʛʘ (ʜʘ/ʥʝʪ) 
22.5 (7.9; 63.5) 0.0001 9.2 (2.3; 35.9) 

ʅʘʣʠʯʠʝ ʟʦʥʳ  

ʧʝʨʠʬʦʢʘʣʴʥʦʡ  

ʠʥʬʠʣʴʪʨʘʮʠʠ (ʜʘ/ʥʝʪ) 

8.8 (2.7; 29) 0.0001 - 

ʈʘʟʤʝʨ ʟʦʥʳ ʧʝʨʠʬʦʢʘʣʴʥʦʡ 

ʠʥʬʠʣʴʪʨʘʮʠʠ (ʩʤ) 
2 (1.32; 3.2) 0.001 - 

ʅʘʣʠʯʠʝ ʦʛʨʘʥʠʯʝʥʠ ̫ 

ʜʠʬʬʫʟʠʠ ʦʪ ʟʦʥʳ  

ʧʝʨʠʬʦʢʘʣʴʥʦʡ  

ʠʥʬʠʣʴʪʨʘʮʠʠ (ʜʘ/ʥʝʪ)  

17.9 (7.8; 40.7) 0.0001 16.5 (3.5; 78.5) 

ɿʥʘʯʝʥʠʝ ʀʂɼ ʦʪ ʟʦʥʳ  

ʧʝʨʠʬʦʢʘʣʴʥʦʡ ʠʥʬʠʣʴʪʨʘʮʠʠ 

(ʭ 10-3 ʤʤ2/ʩ) 

2 (1.2; 3.3) 0.005 0.21 (0.06; 0.68) 
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= 0.016 (ɜɔɝ. 2).Ȱɗɫ ɚɛɜɑɐɑɗɑəɔɫ ɞɚɣɖɔ ɚɞɝɑ-

ɣɑəɔɫ ɍɧɗ ɛɜɚɎɑɐɑə ROC-ɌəɌɗɔɓ. 

Ȼɜɔ ɛɜɚɎɑɐɑəɔɔ ROC-ɌəɌɗɔɓɌ ɍɧɗɚ Ɏɧ-

ɫɎɗɑəɚ, ɣɞɚ ɞɚɣɖɌ ɚɞɝɑɣɑəɔɫ ɝɚɝɞɌɎɔɗɌ 1.1 ɡ 

10 -3 ɘɘ2/ɝ (ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ð 80,3%, ɝɛɑ-

ɢɔɠɔɣəɚɝɞɨ ð 52.2%). ȻɗɚɥɌɐɨ ɛɚɐ ɖɜɔɎɚɕ 

0.82 (Ȱȴ 0.54; 0.99), p = 0.047. 

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɑɝɗɔ ɟ ɛɌɢɔɑəɞɖɔ ɝ 

ɟɝɞɌəɚɎɗɑəəɧɘ ɐɔɌɏəɚɓɚɘ ɓɗɚɖɌɣɑɝɞɎɑəəɚɑ 

əɚɎɚɚɍɜɌɓɚɎɌəɔɑ ɤɑɕɖɔ ɘɌɞɖɔ ɓəɌɣɑəɔɑ 

ȴȶȰ ɚɞ ɓɚəɧ ɛɑɜɔɠɚɖɌɗɨəɚɕ ɔəɠɔɗɨɞɜɌɢɔɔ 

ɝɚɝɞɌɎɗɫɑɞ Ɏɧɤɑ, ɣɑɘ 1,1 ɡ 10-3 ɘɘ2/ɝ (ɜɔɝ. 

5), ɞɚ ɟɎɑɗɔɣɔɎɌɑɞɝɫ Ɏɑɜɚɫɞəɚɝɞɨ ɟɡɟɐɤɑəɔɫ 

(ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ð 80.3%, ɝɛɑɢɔɠɔɣəɚɝɞɨ ð 

52.2%).  

Ȼɜɔ ɛɜɚɎɑɐɑəɔɔ ɗɔəɑɕəɚɏɚ ɜɑɏɜɑɝɝɔɚə-

əɚɏɚ ɌəɌɗɔɓɌ ɍɧɗɚ ɎɧɫɎɗɑəɚ, ɣɞɚ ɛɜɔ ɓɗɚɖɌ-

ɣɑɝɞɎɑəəɚɘ əɚɎɚɚɍɜɌɓɚɎɌəɔɔ ɞɑɗɌ ɘɌɞɖɔ ɛɚ-

Ɏɧɤɑəɔɑ ɓəɌɣɑəɔɫ ȴȶȰ ɚɞ ɓɚəɧ ɛɑɜɔɠɚ-

ɖɌɗɨəɚɕ ɔəɠɔɗɨɞɜɌɢɔɔ ɟɎɑɗɔɣɔɎɌɗɚ Ɏɑɜɚɫɞ-

əɚɝɞɨ ɟɡɟɐɤɑəɔɫ Ɏ 5.9 ɜɌɓ (ȺɄ 5.9, Ȱȴ 1.1; 

31), p = 0.034. Ȼɜɔ ɛɜɚɎɑɐɑəɔɔ ROC-ɌəɌɗɔɓɌ 

ɟɝɞɌəɚɎɗɑəɚ, ɣɞɚ ɞɚɣɖɌ ɚɞɝɑɣɑəɔɫ ɝɚɝɞɌɎɔɗɌ 

0.3 ɡ 10-3 ɘɘ2/ɝ (ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ð 88.7%, 

ɝɛɑɢɔɠɔɣəɚɝɞɨ ð 54.8%). ȻɗɚɥɌɐɨ ɛɚɐ ɖɜɔ-

Ɏɚɕ ɛɜɔ ɩɞɚɘ ɝɚɝɞɌɎɔɗɌ 0.73 (Ȱȴ 0,55; 0,92), 

p = 0.042.  

Ȼɜɔ ɓɗɚɖɌɣɑɝɞɎɑəəɚɘ əɚɎɚɚɍɜɌɓɚɎɌəɔɔ 

ɞɑɗɌ ɘɌɞɖɔ, ɑɝɗɔ ɓəɌɣɑəɔɑ ȴȶȰ ɚɞ ɓɚəɧ ɛɑ-

ɜɔɠɚɖɌɗɨəɚɕ ɔəɠɔɗɨɞɜɌɢɔɔ ɝɚɝɞɌɎɗɫɑɞ Ɏɧ-

ɤɑ, ɣɑɘ 0.3 ɡ 10-3 ɘɘ2/ɝ, ɟɎɑɗɔɣɔɎɌɑɞɝɫ Ɏɑ-

ɜɚɫɞəɚɝɞɨ ɟɡɟɐɤɑəɔɫ (ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ð 

88.7%, ɝɛɑɢɔɠɔɣəɚɝɞɨ ð54.8%).  

Ȼɜɔ ɛɜɚɎɑɐɑəɔɔ ɗɔəɑɕəɚɏɚ ɜɑɏɜɑɝɝɔɚə-

əɚɏɚ ɌəɌɗɔɓɌ ɍɧɗɚ ɎɧɫɎɗɑəɚ, ɣɞɚ ɟ ɛɌɢɔɑə-

ɞɚɖ ɝ əɌɗɔɣɔɑɘ ɓɗɚɖɌɣɑɝɞɎɑəəɚɏɚ əɚɎɚɚɍɜɌ-

ɓɚɎɌəɔɫ ɫɔɣəɔɖɚɎ Ɏ ɌəɌɘəɑɓɑ Ɏɑɜɚɫɞəɚɝɞɨ 

ɟɡɟɐɤɑəɔɫ ɟɎɑɗɔɣɔɎɌɗɌɝɨ Ɏ 7.9 ɜɌɓ (ȺɄ 7.9, 

Ȱȴ 1.8; 34), p = 0.005 ɛɜɔ Ɏɧɝɚɖɔɡ ɓəɌɣɑəɔ-

ɫɡ ȴȶȰ ɚɞ ɓɚəɧ ɛɑɜɔɠɚɖɌɗɨəɚɕ ɔəɠɔɗɨɞɜɌ-

ɢɔɔ. Ȼɜɔ ɛɜɚɎɑɐɑəɔɔ ROC-ɌəɌɗɔɓɌ ɍɧɗɚ 

ɚɛɜɑɐɑɗɑəɚ, ɣɞɚ ɞɚɣɖɌ ɚɞɝɑɣɑəɔɫ ɝɚɝɞɌɎɔɗɌ 

0.7 ɡ 10-3 ɘɘ2/ɝ (ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ð 93.7%, 

ɝɛɑɢɔɠɔɣəɚɝɞɨ ð 52.1%). ȻɗɚɥɌɐɨ ɛɚɐ ɖɜɔ-

Ɏɚɕ 0.8 (Ȱȴ 0.67; 0.94), p = 0.048. 

Ȯ ɜɌɍɚɞɑ ɟɝɞɌəɚɎɗɑəɚ, ɣɞɚ ɛɜɔ ɜɌɖɑ 

ɫɔɣəɔɖɚɎ ɛɜɔ ɚɛɜɑɐɑɗɑəɔɔ ɓəɌɣɑəɔɫ ȴȶȰ ɚɞ 

ɓɚəɧ ɛɑɜɔɠɚɖɌɗɨəɚɕ ɔəɠɔɗɨɞɜɌɢɔɔ Ɏɧɤɑ, 

ɣɑɘ 0.7 ɡ 10-3 ɘɘ2/ɝ ɛɚɎɧɤɌɑɞɝɫ Ɏɑɜɚɫɞ-

əɚɝɞɨ ɟɡɟɐɤɑəɔɫ (ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ð 93.7%, 

ɝɛɑɢɔɠɔɣəɚɝɞɨ ð 52.1%).  

Ȼɜɔ ɜɌɖɑ ɛɜɫɘɚɕ ɖɔɤɖɔ əɑ ɚɍəɌɜɟɒɑ-

əɚ Ɏɗɔɫəɔɑ ɓəɌɣɑəɔɫ ȴȶȰ ɚɞ ɓɚəɧ ɛɑɜɔɠɚ-

ɖɌɗɨəɚɕ ɔəɠɔɗɨɞɜɌɢɔɔ əɌ ɛɜɚɏəɚɓ ɓɌɍɚɗɑɎɌ-

əɔɫ (ɜɔɝ. 3). Ȯɑɜɚɫɞəɚ, ɩɞɚ ɚɍɟɝɗɚɎɗɑəɚ ɞɑɘ, 

ɣɞɚ ɜɌɖ ɛɜɫɘɚɕ ɖɔɤɖɔ ɔɝɡɚɐɫ ɔɓ ɌəɌɞɚɘɔɣɑ-

ɝɖɔɡ ɔ ɠɔɓɔɚɗɚɏɔɣɑɝɖɔɡ ɚɝɚɍɑəəɚɝɞɑɕ ɝɚ-

ɛɜɚɎɚɒɐɌɑɞɝɫ ɎɚɝɛɌɗɔɞɑɗɨəɧɘɔ ɔɓɘɑəɑəɔɫ-

ɘɔ.  

Ⱥɍɝɟɒɐɑəɔɑ. 

ȺɢɑəɖɌ ȰȮȴ ɫɎɗɫɑɞɝɫ ɚɐəɔɘ ɔɓ ɖɗɪɣɑ-

Ɏɧɡ ɘɚɘɑəɞɚɎ ɔəɞɑɜɛɜɑɞɌɢɔɔ ɛɌɞɚɗɚɏɔɔ ɛɚ 

ɐɌəəɧɘ ȸȼȾ. Ȯ əɌɤɑɕ ɜɌɍɚɞɑ ɚɏɜɌəɔɣɑəɔɑ 

ɐɔɠɠɟɓɔɔ Ɏɝɞɜɑɞɔɗɚɝɨ ɛɜɌɖɞɔɣɑɝɖɔ ɛɜɔ Ɏɝɑɡ 

ɛɌɞɚɗɚɏɔɫɡ, Ɏəɑ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɚəɖɚɗɚɏɔɣɑ-

ɝɖɚɏɚ ɔɗɔ əɑɚɛɟɡɚɗɑɎɚɏɚ ɏɑəɑɓɌ ɓɌɍɚɗɑɎɌəɔɫ. 

Ȼɜɔ ɘɑɒɏɜɟɛɛɚɎɚɘ ɝɜɌɎəɑəɔɔ ɐɔɠɠɟɓɔɫ 

ɣɌɥɑ ɚɏɜɌəɔɣɑəɌ ɛɜɔ ɚɛɟɡɚɗɑɎɚɕ ɛɌɞɚɗɚɏɔɔ 

(61% ɔɓ Ɏɝɑɡ ɚɛɟɡɚɗɑɎɧɡ ɝɗɟɣɌɑɎ) Ɏ ɝɜɌɎəɑ-

əɔɔ ɝ əɑɚɛɟɡɚɗɑɎɚɕ (Ɏ 45,5% ɔɓ Ɏɝɑɡ ɝɗɟɣɌɑɎ). 

ȺɐəɌɖɚ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɐɚɝɞɚɎɑɜəɚɕ ɜɌɓəɔɢɧ 

əɑ ɛɚɗɟɣɑəɚ (ɜ > 0,005).Ȼɜɔ ɌəɌɗɔɓɑ əɑɚɛɟɡɚ-

ɗɑɎɚɕ ɛɌɞɚɗɚɏɔɔ ɣɌɥɑ Ɏɝɑɏɚ (98,5%) ɐɔɠɠɟ-

ɓɔɫ ɚɏɜɌəɔɣɑəɌ ɛɜɔ ɎɚɝɛɌɗɔɞɑɗɨəɧɡ ɔɓɘɑəɑ-

əɔɫɡ, ɜɑɒɑ Ɏɝɑɏɚ ð ɛɜɔ ɝɛɌɑɣəɚɘ ɛɜɚɢɑɝɝɑ 

(4,6%).Ȼɜɔ ɔɓɟɣɑəɔɔ Ɏɝɑɡ ɛɚɐɏɜɟɛɛ ɜɌɖ ɫɔɣ-

əɔɖɚɎ, ɛɜɫɘɚɕ ɖɔɤɖɔ ɔ ɎɚɝɛɌɗɔɞɑɗɨəɧɑ ɔɓ-

ɘɑəɑəɔɫ ɛɜɌɖɞɔɣɑɝɖɔ ɟ Ɏɝɑɡ ɍɚɗɨəɧɡ ɝɚɛɜɚ-

ɎɚɒɐɌɗɔɝɨ ɚɏɜɌəɔɣɑəɔɑɘ ɐɔɠɠɟɓɔɔ (76,9%, 

83,8%, 97,5% ɝɚɚɞɎɑɞɝɞɎɑəəɚ). ȶɌɖ ɛɜɔ Ɏɚɝ-

ɛɌɗɔɞɑɗɨəɚɘ ɛɜɚɢɑɝɝɑ, ɞɌɖ ɔ ɛɜɔ ɚɛɟɡɚɗɑɎɚɘ 

ɜɚɝɞɑ Ɏ ɚɣɌɏɑ ɛɚɎɜɑɒɐɑəɔɫ ɔɓɘɑəɫɑɞɝɫ ɛɜɚ-

əɔɢɌɑɘɚɝɞɨ ɩəɐɚɞɑɗɔɫ ɝɚɝɟɐɔɝɞɚɕ ɝɞɑəɖɔ. 

ȰɌəəɧɕ ɘɑɡɌəɔɓɘ əɑɚɍɡɚɐɔɘ ɐɗɫ ɓɌɛɟɝɖɌ 

ɩɖɝɝɟɐɌɢɔɔ ɔ ɎɧɡɚɐɌ ɠɚɜɘɑəəɧɡ ɩɗɑɘɑəɞɚɎ 

ɖɜɚɎɔ ɓɌ ɛɜɑɐɑɗɧ ɖɜɚɎɑəɚɝəɚɏɚ ɜɟɝɗɌ ɐɗɫ 

ɝɌəɌɢɔɔ ɚɣɌɏɌ ɎɚɝɛɌɗɑəɔɫ. ȺɐəɌɖɚ ɛɜɔ ɡɜɚ-

əɔɣɑɝɖɚɘ ɎɚɝɛɌɗɑəɔɔ ɝɘɑəɌ ɖɗɑɞɖɔ-

ɩɠɠɑɖɞɚɜɌ (ɝ əɑɕɞɜɚɠɔɗɌ əɌ ɘɚəɚɢɔɞ), Ɍ 

ɞɌɖɒɑ ɘɌɗɚɑ ɖɚɗɔɣɑɝɞɎɚ ȱLAM-ɜɑɢɑɛɞɚɜɚɎ 

ɛɜɔɎɚɐɔɞ ɖ ɓəɌɣɔɞɑɗɨəɚɘɟ ɝəɔɒɑəɔɪ ɍɧɝɞ-

ɜɚɕ ɩɖɝɝɟɐɌɢɔɔ ɔ, ɖɌɖ ɝɗɑɐɝɞɎɔɑ, əɑ ɚɏɜɌəɔ-

ɣɔɎɌɑɞ ɐɔɠɠɟɓɔɪ ɞɌɖ ɫɎəɚ, ɖɌɖ ɛɜɔ ɎɧɜɌ-

ɒɑəəɚɕ ɌɖɞɔɎɌɢɔɔ ɩəɐɚɞɑɗɔɚɢɔɞɚɎ [6]. Ƚɚɚɞ-

ɎɑɞɝɞɎɑəəɚ, ɚɛɔɜɌɞɨɝɫ əɌ ɚɏɜɌəɔɣɑəɔɑ ɐɔɠ-

ɠɟɓɔɔ ɍɑɓ ɚɢɑəɖɔ ɓəɌɣɑəɔɕ ȴȶȰ ɛɜɔ ɐɔɠɠɑ-

ɜɑəɢɔɌɗɨəɚɕ ɐɔɌɏəɚɝɞɔɖɑ ɚɛɟɡɚɗɑɎɚɏɚ ɔ Ɏɚɝ-

ɛɌɗɔɞɑɗɨəɚɏɚ ɛɜɚɢɑɝɝɌ əɑɎɚɓɘɚɒəɚ. ȴɝɡɚɐɫ 

ɔɓ ɛɌɞɚɠɔɓɔɚɗɚɏɔɔ ɛɜɚɢɑɝɝɚɎ, ɎɌɒəɚ ɚɢɑəɔ-

ɎɌɞɨ ɓəɌɣɑəɔɑ ȴȶȰ, ɛɚɝɖɚɗɨɖɟ ɛɜɔ ɎɚɝɛɌɗɔ-

ɞɑɗɨəɧɡ ɔɓɘɑəɑəɔɫɡ ɓəɌɣɑəɔɫ ȴȶȰ ɍɟɐɟɞ ɍɚ-

ɗɑɑ Ɏɧɝɚɖɔɘɔ.  

Ȼɚɝɖɚɗɨɖɟ ɐɔɠɠɟɓɔɫ ɚɏɜɌəɔɣɑəɌ ɖɌɖ 

ɛɜɔ ɚɛɟɡɚɗɑɎɧɡ, ɞɌɖ ɔ ɛɜɔ əɑɚɛɟɡɚɗɑɎɧɡ 

ɛɜɚɢɑɝɝɌɡ ɍɑɓ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɐɚɝɞɚɎɑɜəɚɕ 

ɜɌɓəɔɢɧ (ɜ > 0.005), Ɍ ɎɚɝɛɌɗɔɞɑɗɨəɧɑ ɔɓɘɑ-

əɑəɔɫ ɛɜɫɘɚɕ ɖɔɤɖɔ ɫɎɗɫɪɞɝɫ ɣɌɝɞɚ Ɏɝɞɜɑ-

ɣɌɪɥɑɕɝɫ ɛɌɞɚɗɚɏɔɑɕ, ɞɚ ɛɜɔ ɚɢɑəɖɑ ɩɠɠɑɖ-

ɞɔɎəɚɝɞɔ ɗɑɣɑəɔɫ ɔ ɔɝɖɗɪɣɑəɔɫ ɜɑɢɔɐɔɎɌ 

ɚɜɔɑəɞɔɜɚɎɌɞɨɝɫ əɌ ɚɏɜɌəɔɣɑəɔɑ ɐɔɠɠɟɓɔɔ 

əɑ ɛɜɑɐɝɞɌɎɗɫɑɞɝɫ Ɏɚɓɘɚɒəɧɘ. ɉɞɔ ɐɌəəɧɑ 

əɌɡɚɐɫɞ ɝɎɚɑ ɛɚɐɞɎɑɜɒɐɑəɔɑ Ɏ ɐɜɟɏɔɡ ɚɛɟɍ-

ɗɔɖɚɎɌəəɧɡ ɜɌɍɚɞɌɡ [4].  

Ȯ ɜɫɐɑ ɜɌɍɚɞ ɔɓɟɣɑə Ɏɚɛɜɚɝ ɚɢɑəɖɔ 

ɩɠɠɑɖɞɔɎəɚɝɞɔ ɛɜɚɎɑɐɑəəɚɏɚ ɗɑɣɑəɔɫ ɛɜɔ 

ɜɌɖɑ ɤɑɕɖɔ ɘɌɞɖɔ əɌ ɚɝəɚɎɌəɔɔ ɚɏɜɌəɔɣɑ-

əɔɫ ɐɔɠɠɟɓɔɔ ɚɞ ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ ɔɓɘɑəɑəɔɕ 

[7]. Ȯ əɌɤɑɕ ɜɌɍɚɞɑ ɛɜɔ ɌəɌɗɔɓɑ ɚɏɜɌəɔɣɑəɔɫ  
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ȼɔɝ. 2 ɍ (Fig. 2 b) 

 

ȼɔɝ. 2 Ɏ (Fig. 2 ɝ) 

ȼɔɝ. 2.    ȸȼȾ ɞɌɓɌ,Ⱦ2-ɎɓɎɑɤɑəəɧɑ ɔɓɚɍɜɌɒɑəɔɫ, ɖɌɜɞɧ ɔɓɘɑɜɫɑɘɚɏɚ ɖɚɩɠɠɔɢɔɑəɞɌ ɐɔɠɠɟ-

ɓɔɔ. 

ȻɌɢɔɑəɞɖɌ, ɜɌɖ ɤɑɕɖɔ ɘɌɞɖɔ, ɛɌɜɌɘɑɞɜɌɗɨəɧɕ ɎɌɜɔɌəɞ, ɟɡɟɐɤɑəɔɑ ɞɑɣɑəɔɫ ɓɌɍɚɗɑɎɌəɔɫ.  

Ɍ ðȰɚ ɗɑɣɑəɔɫ, ɝɞɜɑɗɖɌ ð ɓɚəɌ ɚɛɟɡɚɗɑɎɚɕ ɔəɠɔɗɨɞɜɌɢɔɔ, ȴȶȰ 0.7 ɡ 10-3 ɘɘ2/ɝ, ɖɜɟɏ ð ɓɚəɌ ɔəɞɑɜɑɝɌ 

(ROI) Ɏ ɖɗɑɞɣɌɞɖɑ ɝɎɚɍɚɐəɚɕ ɚɞ ɚɛɟɡɚɗɑɎɚɕ ɔəɠɔɗɨɞɜɌɢɔɔ, ȴȶȰ 1.4 ɡ 10-3 ɘɘ2/ɝ. 

ɍ ð Ƀɑɜɑɓ 5 ɘɑɝɫɢɑɎ ɛɚɝɗɑ ɡɔɘɔɚɗɟɣɑɎɚɕ ɞɑɜɌɛɔɔ, ɖɜɟɏ ð ROIɎ ɓɚəɑ ɛɑɜɔɠɚɖɌɗɨəɚɕ ɔəɠɔɗɨɞɜɌɢɔɔ ȴȶȰ 

1.9 ɡ 10-3 ɘɘ2/ɝ. 

Ɏ ð Ƀɑɜɑɓ 8 ɘɑɝɫɢɑɎ ɛɚɝɗɑ ɡɔɘɔɚɗɟɣɑɎɚɕ ɞɑɜɌɛɔɔ, ɔɓɚɍɜɌɒɑəɔɑ ʈ1: ɖɜɟɏ ð ROIɎ ɓɚəɑ ɛɑɜɔɠɚɖɌɗɨəɚɕ 

ɔəɠɔɗɨɞɜɌɢɔɔ ȴȶȰ 2.2 ɡ 10-3 ɘɘ2/ɝ, ɔɓɚɍɜɌɒɑəɔɑ ʈ2: ɏɔɐɜɚɟɜɑɞɑɜɚəɑɜɠɚɓ ɝɗɑɎɌ: ɜɌɝɤɔɜɑəɔɑ ɣɌɤɑɣ-

əɚ-ɗɚɡɌəɚɣəɚɕ ɝɔɝɞɑɘɧ ɛɚɣɖɔ ɝ ɔɝɞɚəɣɑəɔɑɘ ɛɚɣɑɣəɚɕ ɛɌɜɑəɡɔɘɧ, ɜɌɝɤɔɜɑəɔɑ ɌɍɐɚɘɔəɌɗɨəɚɏɚ ɝɑɏ-

ɘɑəɞɌ ɘɚɣɑɞɚɣəɔɖɌ ɐɚ 1.5ɝɘ. 

Ȯ ɐɔəɌɘɔɖɑ əɌɜɌɝɞɌəɔɑ ɓəɌɣɑəɔɕ ȴȶȰ ɚɞ ɓɚəɧ ɛɑɜɔɠɚɖɌɗɨəɚɕ ɔəɠɔɗɨɞɜɌɢɔɔ. ȶɗɔəɔɣɑɝɖɔ: ɟɡɟɐɤɑəɔɑ, 

əɌɜɌɝɞɌəɔɑ ɏɔɐɜɚɟɜɑɞɑɜɚəɑɠɜɚɓɌ. 

Fig. 2.    MRI of pelvic  cancer , parametrical  vari ant , anabasis .  T2-weighed images, ADC values.  

a ð before treatment, arrow ð zone of tumor infiltration, ADC 0.7 x 10 -3 mm2/sec, circle ð region of interest 

(ROI) in tissue free of tumor infiltration, ADC 1.4 ɡ 10-3 mm2/sec.  

b ð 5 months after chemoradioth erapy, circle ð ROI in zone of perifocal infiltration ADC 1.9 ɡ 10-3 mm2/sec.  

ɝ ð 8 months after chemoradiotherapy, figure ʈ 1: circle ð ROI in zone of perifocal infiltration ADC 2.2 ɡ 10-3 

mm2/sec, figure ʈ 2: hydroureteronephrosis on the left: expansion pyelocaliceal system with parenchymal 

loss, expansion of abdominal segment of renal duct.  

Follow -up of growing ADC values of perifocal infiltration zone.  

Clinically: deterioration, higher degree of hydroureteronephrosis  
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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 ɞɌɓɌ,Ⱦ2-ɎɓɎɑɤɑəəɧɑ ɔɓɚɍɜɌɒɑəɔɫ, ɖɌɜɞɧ ȴȶȰ. 

ȻɌɢɔɑəɞɖɌ, ɜɌɖ ɛɜɫɘɚɕ ɖɔɤɖɔ.  

Ɍ ðȰɚ ɗɑɣɑəɔɫ, ɝɞɜɑɗɖɌ ð ɓɚəɌ ɚɛɟɡɚɗɑɎɚɕ ɔəɠɔɗɨɞɜɌɢɔɔ, ȴȶȰ 0.7 ɡ 10-3 ɘɘ2/ɝ, ɖɜɟɏ ð ɓɚəɌ ɔəɞɑɜɑɝɌ 

(ROI) Ɏ ɖɗɑɞɣɌɞɖɑ ɝɎɚɍɚɐəɚɕ ɚɞ ɚɛɟɡɚɗɑɎɚɕ ɔəɠɔɗɨɞɜɌɢɔɔ, ȴȶȰ 0.9 ɡ 10-3ɘɘ2/ɝ. 

ɍ ð Ƀɑɜɑɓ 6 ɘɑɝɫɢɑɎɛɚɝɗɑ ɖɚɘɛɗɑɖɝəɚɏɚ ɗɑɣɑəɔɫ (ɖɟɜɝɗɟɣɑɎɚɕ ɞɑɜɌɛɔɔ ɔ ɛɑɜɑɐəɫɫ ɜɑɓɑɖɢɔɫ ɛɜɫɘɚɕ 

ɖɔɤɖɔ), ɔɓɚɍɜɌɒɑəɔɫ əɌ ɟɜɚɎəɑ ɌəɌɝɞɚɘɚɓɌ, ɖɜɟɏ ðROIɎ ɓɚəɑ ɛɑɜɔɠɚɖɌɗɨəɧɡ ɔɓɘɑəɑəɔɕ, ȴȶȰ 2.4 ɡ 10-

3 ɘɘ2/ɝ. 

Ɏ ð Ƀɑɜɑɓ 9 ɘɑɝɫɢɑɎɛɚɝɗɑ ɛɜɑɐɚɛɑɜɌɢɔɚəəɚɏɚ ɖɟɜɝɌ ɗɟɣɑɎɚɕ ɞɑɜɌɛɔɔ, ɛɑɜɑɐəɑɕ ɜɑɓɑɖɢɔɔ ɛɜɫɘɚɕ ɖɔɤ-

ɖɔ, ɔɓɚɍɜɌɒɑəɔɫ əɌ ɟɜɚɎəɑ ɌəɌɝɞɚɘɚɓɌ, ɖɜɟɏ ðROIɎ ɓɚəɑ ɛɑɜɔɠɚɖɌɗɨəɧɡ ɔɓɘɑəɑəɔɕ, ȴȶȰ 1.2 ɡ 10-3 

ɘɘ2/ɝ. 

Ȯ ɐɔəɌɘɔɖɑ ɔɓɘɑəɑəɔɑ ɓəɌɣɑəɔɕ ȴȶȰ ɚɞ ɓɚəɧ ɛɑɜɔɠɚɖɌɗɨəɚɕ ɔəɠɔɗɨɞɜɌɢɔɔ. ȶɗɔəɔɣɑɝɖɔ: ɛɚɗəɧɕ ɚɞ-

Ɏɑɞ əɌ ɗɟɣɑɎɟɪ ɞɑɜɌɛɔɪ, ɝɚɝɞɚɫɞɑɗɨəɧɕ ɌəɌɝɞɚɘɚɓ, ɟɡɟɐɤɑəɔɫ əɑɞ.  

Fig. 2.     Pelvic MRI of rectal cancer. T2 -weighed images, ADC maps.  

a ð before treatment, arrow ð zone of tumor infiltration, ADC 0.7 ɡ 10-3 mm2/sec, circle ð region of i nterest 

(ROI) in tissue free from tumor infiltration, ACD 0.9 ɡ 10-3 mm2/sec.  

b ð 6 months after comprehensive treatment (presurgical radiotherapy and anterior rectal resection), images 

on anastomosis level, circle ð ROI in zone of perifocal changes, ADC 2 .4 ɡ 10-3 mm2/sec.    

ɝ ð 9 months after comprehensive treatment, images on anastomosis level, ROI in zone of perifocal changes, 

ADC1.2 ɡ 10-3 mm2/sec.  

Follow -up of change in ADC values of zone in perifocal infiltration.  

Clinically: full response to radio therapy, consistent anastomosis, no deterioration.  
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ɐɔɠɠɟɓɔɔ ɚɞ ɚɝəɚɎəɚɏɚ ɚɣɌɏɌ ɛɜɔ ɜɌɖɑ ɤɑɕ-

ɖɔ ɔɗɔ ɞɑɗɌ ɘɌɞɖɔ ɛɚɗɟɣɑəɌ ɝɞɌɞɔɝɞɔɣɑɝɖɔ 

ɐɚɝɞɚɎɑɜəɌɫ ɜɌɓəɔɢɌ ɝ əɑɚɛɟɡɚɗɑɎɚɕ ɛɌɞɚɗɚ-

ɏɔɑɕ (p < 0,001).  

ȴɓɎɑɝɞəɚ, ɣɞɚ ɣɌɝɞɚɞɌ ɎɝɞɜɑɣɌɑɘɚɝɞɔ 

ɎɚɝɛɌɗɔɞɑɗɨəɧɡ ɔɓɘɑəɑəɔɕ ɝɞɜɚɘɧ ɤɑɕɖɔ ɔ 

ɘɔɚɘɑɞɜɔɫəɑɎɧɝɚɖɌ, ɛɚɩɞɚɘɟ ɛɜɔ ɜɌɖɑ ɤɑɕ-

ɖɔ ɔɗɔ ɞɑɗɌ ɘɌɞɖɔ Ɏɚɓɘɚɒəɚ ɚɜɔɑəɞɔɜɚɎɌɞɨ-

ɝɫ əɌ ɚɏɜɌəɔɣɑəɔɑ ɐɔɠɠɟɓɔɔ Ɏ ɝɔɝɞɑɘəɚɕ 

ɚɢɑəɖɑ ȸȼȾ-ɔɓɚɍɜɌɒɑəɔɕ ɛɜɔ ɚɢɑəɖɑ ɩɠ-

ɠɑɖɞɔɎəɚɝɞɔ ɗɑɣɑəɔɫ, Ɍ ɞɌɖɒɑ ɐɗɫ ɔɝɖɗɪɣɑ-

əɔɫ ɜɑɢɔɐɔɎɌ. Ȼɚɗɟɣɑəəɧɑ Ɏ əɌɤɑɕ ɜɌɍɚɞɑ 

ɐɌəəɧɑ ɝɚɏɗɌɝɟɪɞɝɫ ɝ ɜɑɓɟɗɨɞɌɞɌɘɔ, ɖɚɞɚɜɧɑ 

ɟɐɑɗɫɪɞ ɍɚɗɨɤɚɑ ɎəɔɘɌəɔɑ ɚɏɜɌəɔɣɑəɔɪ 

ɐɔɠɠɟɓɔɔ ɔ ɓəɌɣɑəɔɪ ȴȶȰ ɛɜɔ ɚɢɑəɖɑ ɩɠ-

ɠɑɖɞɔɎəɚɝɞɔ ɗɑɣɑəɔɫ [8].  

Ȯ əɌɤɑɕ ɜɌɍɚɞɑ Ɏ ɏɜɟɛɛɌɡ ɚɛɟɡɚɗɑɎɚɕ ɔ 

əɑɚɛɟɡɚɗɑɎɚɕ ɛɌɞɚɗɚɏɔɕ ɛɚɗɟɣɑəɧ ɛɑɜɑ-

ɖɜɑɝɞəɧɑ ɓəɌɣɑəɔɫ ȴȶȰ ɚɞ ɚɝəɚɎəɚɏɚ ɛɌɞɚ-

ɗɚɏɔɣɑɝɖɚɏɚ ɚɣɌɏɌ. Ȼɜɔ ɚɢɑəɖɑ ɓəɌɣɑəɔɕ ȴȶȰ 

ɚɞ ɚɝəɚɎəɚɏɚ ɚɣɌɏɌ əɑ ɛɚɗɟɣɑəɚ ɝɞɌɞɔɝɞɔɣɑ-

ɝɖɔ ɐɚɝɞɚɎɑɜəɚɕ ɜɌɓəɔɢɧ ɘɑɒɐɟ ɓəɌɣɑəɔɫɘɔ 

ȴȶȰ ɚɞ ɓɗɚɖɌɣɑɝɞɎɑəəɚɏɚ əɚɎɚɚɍɜɌɓɚɎɌəɔɫ 

ɫɔɣəɔɖɚɎ, əɚɎɚɚɍɜɌɓɚɎɌəɔɫ ɛɜɫɘɚɕ ɖɔɤɖɔ ɔ 

ɚɞ ɎɚɝɛɌɗɔɞɑɗɨəɧɡ ɔɓɘɑəɑəɔɕ (ɜ > 0.005). 

ȾɌɖ, ɛɜɔ ɚəɖɚɗɚɏɔɣɑɝɖɚɕ ɛɌɞɚɗɚɏɔɔ ɝɜɑɐəɑɑ 

ɓəɌɣɑəɔɑ ȴȶȰ ɝɚɝɞɌɎɔɗɚ 0.61ɡ10-3 ɘɘ2/ɝ, 

ɛɜɔ əɑɚɛɟɡɚɗɑɎɚɕ ɛɌɞɚɗɚɏɔɔ ð 0.55ɡ10-3 

ɘɘ2/ɝ. Ȼɜɔ ɌəɌɗɔɓɑ ɓəɌɣɑəɔɕ ȴȶȰ ɚɞ ɚɝəɚɎ-

əɚɏɚ ɚɣɌɏɌ əɑ ɛɚɗɟɣɑəɚ ɐɚɝɞɚɎɑɜəɚɕ ɜɌɓəɔɢɧ 

ɘɑɒɐɟ ɚɛɟɡɚɗɑɎɚɕ ɔ əɑɚɛɟɡɚɗɑɎɚɕ ɏɜɟɛɛɌɘɔ, 

ɛɚɝɖɚɗɨɖɟ ɓəɌɣɑəɔɑ ȴȶȰ ɓɌɎɔɝɔɞ ɚɞ ɝɞɑɛɑəɔ 

ɐɔɠɠɑɜɑəɢɔɜɚɎɖɔ ɚɛɟɡɚɗɑɎɚɏɚ ɛɜɚɢɑɝɝɌ, 

ɖɜɚɘɑ ɩɞɚɏɚ, ɎɌɒəɧɘ ɖɜɔɞɑɜɔɑɘ ɫɎɗɫɑɞɝɫ 

Ɏɧɛɚɗəɑəəɚɑ ɛɌɢɔɑəɞɟ ɖɚɘɛɗɑɖɝəɚɑ ɗɑɣɑəɔɑ, 

Ɍ ɞɌɖɒɑ əɌɗɔɣɔɑ ɚɝɗɚɒəɑəɔɕ ɔ/ɔɗɔ ɝɚɛɟɞ-

ɝɞɎɟɪɥɔɡ ɝɚɘɌɞɔɣɑɝɖɔɡ ɓɌɍɚɗɑɎɌəɔɕ [9]. Ⱥɞ-

ɝɟɞɝɞɎɔɑ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɐɚɝɞɚɎɑɜəɚɕ ɜɌɓəɔ-

ɢɧ Ɏ ɣɔɝɗɚɎɧɡ ɓəɌɣɑəɔɫɡ ȴȶȰ ɛɜɔ ɚɛɟɡɚɗɑ-

Ɏɚɕ ɔ ɎɚɝɛɌɗɔɞɑɗɨəɚɕ ɛɌɞɚɗɚɏɔɫɡ ɫɎɗɫɑɞɝɫ 

ɎɌɒəɧɘ Ɍɝɛɑɖɞɚɘ, ɖɚɞɚɜɧɕ əɑɚɍɡɚɐɔɘɚ ɟɣɔ-

ɞɧɎɌɞɨ ɛɜɔ ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɕ ɐɔɌɏəɚɝɞɔɖɑ 

ɎɧɫɎɗɑəəɧɡ ɔɓɘɑəɑəɔɕ.  

ȰɜɟɏɌɫ əɑɚɛɟɡɚɗɑɎɌɫ ɛɌɞɚɗɚɏɔɫ ɞɌɖɌɫ, 

ɖɌɖ ɩəɐɚɘɑɞɜɔɚɓ ɔɗɔ ɖɔɝɞɚɓəɧɑ ɝɞɜɟɖɞɟɜɧ, 

ɛɜɚɐɑɘɚəɝɞɜɔɜɚɎɌɗɌ ɜɌɓɗɔɣəɧɑ ɓəɌɣɑəɔɫ 

ȴȶȰ ɚɞ ɚɝəɚɎəɚɏɚ ɚɣɌɏɌ: ɘɔəɔɘɌɗɨəɚɑ ɝɚɝɞɌ-

Ɏɔɗɚ 0.25 ɡ 10-3 ɘɘ2/ɝ, ɘɌɖɝɔɘɌɗɨəɚɑ ð 1.8 ɡ 

10 -3 ɘɘ2/ɝ. ȼɌɓəɚəɌɛɜɌɎɗɑəəɚɝɞɨ ɛɚɗɟɣɑə-

əɧɡ ɓəɌɣɑəɔɕ ȴȶȰ ɘɚɒəɚ ɚɍɚɝəɚɎɌɞɨ ɝɖɚɜɚ-

ɝɞɨɪ ɎɚɎɗɑɣɑəɔɫ ɖɗɑɞɚɖ-ɩɠɠɑɖɞɚɜɚɎ ɝɔɝɞɑɘ-

əɚɏɚ ɎɚɝɛɌɗɔɞɑɗɨəɚɏɚ ɚɞɎɑɞɌ. Ƀɞɚ, Ɏ ɝɎɚɪ 

ɚɣɑɜɑɐɨ, ɎɖɗɪɣɌɑɞ ɔɓɘɑəɑəɔɑ ɠɔɓɔɖɚ-

ɡɔɘɔɣɑɝɖɔɡ ɝɎɚɕɝɞɎ ɚɖɜɟɒɌɪɥɔɡ ɖ ɚɝəɚɎ-

əɚɘɟ ɛɌɞɚɗɚɏɔɣɑɝɖɚɘɟ ɚɣɌɏɟ ɞɖɌəɑɕ. Ȼɚɗɟ-

ɣɑəəɧɑ Ɏ ɜɌɍɚɞɑ ɐɌəəɧɑ, Ɍ ɔɘɑəəɚ ɞɚ, ɣɞɚ Ɏ 

ɏɜɟɛɛɑ ɚɛɟɡɚɗɑɎɚɕ ɔ əɑɚɛɟɡɚɗɑɎɚɕ ɛɌɞɚɗɚɏɔɕ 

ɔɘɑɪɞɝɫ ɛɑɜɑɖɜɑɝɞəɧɑ ɓəɌɣɑəɔɫ ȴȶȰ, ɝɞɌ-

Ɏɫɞ ɛɚɐ ɝɚɘəɑəɔɑ Ɏɚɓɘɚɒəɚɝɞɔ ɐɔɠɠɑɜɑə-

ɢɔɌɗɨəɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɛɌɞɚɗɚɏɔɕ Ɏ ɚɞɜɧɎɑ ɚɞ 

ɝɔɝɞɑɘəɚɕ ɚɢɑəɖɔ ɛɌɞɚɗɚɏɔɣɑɝɖɚɏɚ ɛɜɚɢɑɝɝɌ 

ɔɝɖɗɪɣɔɞɑɗɨəɚ ɛɚ ɞɚɘɚɏɜɌɠɔɣɑɝɖɔɘ ɐɌə-

əɧɘ. ȴəɌɣɑ ɏɚɎɚɜɫ, Ɏɚɓɘɚɒəɚɝɞɔ ɐɔɠɠɟɓɔ-

ɚəəɚ-ɎɓɎɑɤɑəəɧɡ ɔɓɚɍɜɌɒɑəɔɕ, Ɏ ɞɚɘ ɣɔɝɗɑ 

ɚɢɑəɖɌ ɓəɌɣɑəɔɕ ȴȶȰ, ɚɏɜɌəɔɣɑəɧ əɔɓɖɚɕ 

ɝɛɑɢɔɠɔɣəɚɝɞɨɪ Ɏ ɛɗɌəɑ ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɕ 

ɐɔɌɏəɚɝɞɔɖɔ ɎɚɝɛɌɗɔɞɑɗɨəɧɡ ɛɜɚɢɑɝɝɚɎ ɔ 

ɚɛɟɡɚɗɑɎɚɏɚ ɛɚɜɌɒɑəɔɫ. Ƚɜɑɐɔ əɌɟɣəɧɡ ɛɟɍ-

ɗɔɖɌɢɔɕ ɎɝɞɜɑɣɌɪɞɝɫ ɛɜɚɞɔɎɚɜɑɣɔɎɧɑ ɜɌɍɚ-

ɞɧ, Ɏ ɞɚɘ ɣɔɝɗɑ, ɐɑɘɚəɝɞɜɔɜɟɪɥɔɑ ɎɌɒəɚɝɞɨ 

ɐɔɠɠɟɓɔɔ ɐɗɫ ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɕ ɐɔɌɏəɚ-

ɝɞɔɖɔ [10].  

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ȸȼȾ, ɛɚ ɐɌəəɧɘ ɗɔɞɑ-

ɜɌɞɟɜɧ, ɫɎɗɫɑɞɝɫ ɛɑɜɝɛɑɖɞɔɎəɧɘ ɘɑɞɚɐɚɘ, 

ɚɐəɌɖɚ əɑɎɚɓɘɚɒəɚ ɚɞɜɔɢɌɞɨ ɔɘɑɪɥɔɑɝɫ 

ɚɏɜɌəɔɣɑəɔɫ. Ȯ ɑɒɑɐəɑɎəɚɕ ɖɗɔəɔɣɑɝɖɚɕ 

ɛɜɌɖɞɔɖɑ əɑɚɍɡɚɐɔɘɚ ɔɝɛɚɗɨɓɚɎɌɞɨ ȰȮȴ ɔ 

ɓəɌɣɑəɔɫ ȴȶȰ ɗɔɤɨ Ɏ ɖɚɜɜɑɗɫɢɔɔ ɝ Ⱦ2- ɔ Ⱦ1-

ɎɓɎɑɤɑəəɧɘɔ ɔɓɚɍɜɌɒɑəɔɫɘɔ Ɏ ɜɌɘɖɌɡ ɝɔ-

ɝɞɑɘəɚɕ ɚɢɑəɖɔ ɛɌɞɚɗɚɏɔɔ.  

Ȼɜɔ ɌəɌɗɔɓɑ ɛɜɚɞɚɖɚɗɚɎ ȸȼȾ-

ɔɝɝɗɑɐɚɎɌəɔɕ ɍɧɗɌ ɚɢɑəɑəɌ ɓɚəɌ ɛɑɜɔɠɚ-

ɖɌɗɨəɚɕ ɔəɠɔɗɨɞɜɌɢɔɔ ɛɌɞɚɗɚɏɔɣɑɝɖɚɏɚ ɚɣɌ-

ɏɌ. ȽɚɏɗɌɝəɚ ɛɚɗɟɣɑəəɧɘ ɜɑɓɟɗɨɞɌɞɌɘ, ɛɑɜɔ-

ɠɚɖɌɗɨəɌɫ ɔəɠɔɗɨɞɜɌɢɔɫ ɎɧɫɎɗɑəɌ Ɏ ɏɜɟɛɛɑ 

ɚɛɟɡɚɗɑɎɚɕ ɔ əɑɚɛɟɡɚɗɑɎɚɕ ɛɌɞɚɗɚɏɔɕ ɍɑɓ 

ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɐɚɝɞɚɎɑɜəɚɕ ɜɌɓəɔɢɧ ɛɜɔ 

ɘɑɒɏɜɟɛɛɚɎɚɘ ɝɜɌɎəɑəɔɔ (ɜ > 0.005).  

Ȼɜɔ ɌəɌɗɔɓɑ ɜɌɓɘɑɜɌ ɓɚəɧ ɛɑɜɔɠɚ-

ɖɌɗɨəɚɕ ɔəɠɔɗɨɞɜɌɢɔɔ ɞɌɖɒɑ ɔɘɑɪɞɝɫ ɛɑɜɑ-

ɖɜɑɝɞəɧɑ ɓəɌɣɑəɔɫ. Ȼɜɔ ɝɜɌɎəɑəɔɔ ɜɌɓɘɑɜɚɎ 

ɓɚəɧ ɛɑɜɔɠɚɖɌɗɨəɚɕ ɔəɠɔɗɨɞɜɌɢɔɔ ɝɞɌɞɔ-

ɝɞɔɣɑɝɖɔ ɐɚɝɞɚɎɑɜəɚɕ ɜɌɓəɔɢɧ ɘɑɒɐɟ ɜɌɓ-

ɘɑɜɌɘɔ Ɏ ɚɍɑɔɡ ɏɜɟɛɛɌɡ əɑ ɛɚɗɟɣɑəɚ (ɜ > 

0.005). ȾɌɖ, ɘɌɖɝɔɘɌɗɨəɧɕ ɜɌɓɘɑɜ ɓɚəɧ ɛɑ-

ɜɔɠɚɖɌɗɨəɚɕ ɔəɠɔɗɨɞɜɌɢɔɔ ɝɚɝɞɌɎɔɗ ɛɜɔ 

əɑɚɛɟɡɚɗɑɎɚɕ ɛɌɞɚɗɚɏɔɔ 0.8 ɝɘ (0.5 ɝɘ; 1.2 

ɝɘ), ɛɜɔ ɚɛɟɡɚɗɑɎɚɕ ð 1.1 ɝɘ (0.7 ɝɘ, 1.3 ɝɘ), 

p = 0.008.  

ȸɌɖɝɔɘɌɗɨəɧɕ ɜɌɓɘɑɜ ɓɚəɧ ɛɑɜɔɠɚ-

ɖɌɗɨəɚɕ ɔəɠɔɗɨɞɜɌɢɔɔ ɍɧɗ ɎɧɫɎɗɑə Ɏ ɏɜɟɛ-

ɛɑ ɝ ɎɚɝɛɌɗɔɞɑɗɨəɚɕ ɛɌɞɚɗɚɏɔɑɕ ɔ Ɏ ɏɜɟɛɛɑ 

ɛɌɢɔɑəɞɚɖ ɝ əɌɗɔɣɔɑɘ ɜɌɖɌ ɛɜɫɘɚɕ ɖɔɤɖɔ. 

ȸɔəɔɘɌɗɨəɧɕ ɜɌɓɘɑɜ ɓɚəɧ ɛɑɜɔɠɚɖɌɗɨəɚɕ 

ɔəɠɔɗɨɞɜɌɢɔɔ ɍɧɗ ɚɍəɌɜɟɒɑə Ɏ ɏɜɟɛɛɑ ɝɚ 

ɝɛɌɑɣəɧɘ ɛɜɚɢɑɝɝɚɘ Ɏ ɏɜɟɛɛɑ əɑɚɛɟɡɚɗɑɎɚɕ 

ɛɌɞɚɗɚɏɔɔ ɔ ɛɜɔ ɜɌɖɑ ɞɑɗɌ ɘɌɞɖɔ Ɏ ɏɜɟɛɛɑ 

ɚɛɟɡɚɗɑɎɚɕ ɛɌɞɚɗɚɏɔɔ.  

ȺɏɜɌəɔɣɑəɔɑ ɐɔɠɠɟɓɔɔ ɚɞ ɓɚəɧ ɛɑɜɔ-

ɠɚɖɌɗɨəɚɕ ɔəɠɔɗɨɞɜɌɢɔɔ Ɏ əɌɤɑɕ ɜɌɍɚɞɑ 

Ɏɝɞɜɑɞɔɗɚɝɨ ɣɌɥɑ Ɏ ɚɛɟɡɚɗɑɎɚɕ ɏɜɟɛɛɑ, ɣɑɘ 

əɑɚɛɟɡɚɗɑɎɚɕ, ɛɜɔ ɘɑɒɏɜɟɛɛɚɎɚɘ ɝɜɌɎəɑəɔɔ 

ɛɚɗɟɣɑəɌ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɐɚɝɞɚɎɑɜəɌɫ ɜɌɓəɔ-

ɢɌ (p < 0.0001).  

Ȼɜɔ ɐɑɞɌɗɨəɚɘ ɌəɌɗɔɓɑ ɏɜɟɛɛ ɚɏɜɌəɔ-

ɣɑəɔɑ ɐɔɠɠɟɓɔɔ ɚɞ ɓɚəɧ ɛɑɜɔɠɚɖɌɗɨəɚɕ 

ɔəɠɔɗɨɞɜɌɢɔɔ ɣɌɥɑ Ɏɝɑɏɚ ɛɜɔɝɟɞɝɞɎɚɎɌɗɚ Ɏ 

ɏɜɟɛɛɑ ɎɚɝɛɌɗɔɞɑɗɨəɚɕ ɛɌɞɚɗɚɏɔɔ ɔ Ɏ ɏɜɟɛɛɑ 
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ɜɌɖɌ ɛɜɫɘɚɕ ɖɔɤɖɔ. Ȼɜɔ ɎɚɝɛɌɗɔɞɑɗɨəɧɡ 

ɛɜɚɢɑɝɝɌɡ ɐɔɠɠɟɓɔɫ ɖɌɖ ɚɞ ɛɌɞɚɗɚɏɔɣɑɝɖɚɏɚ 

ɚɣɌɏɌ, ɞɌɖ ɔ ɚɞ ɓɚəɧ ɛɑɜɔɠɚɖɌɗɨəɚɕ ɔəɠɔɗɨ-

ɞɜɌɢɔɔ ɚɏɜɌəɔɣɑəɌ ɛɜɌɖɞɔɣɑɝɖɔ ɟ Ɏɝɑɡ ɍɚɗɨ-

əɧɡ. ȰɌəəɧɕ ɘɑɡɌəɔɓɘ Ɏɚɓɘɚɒəɚ ɚɍɦɫɝəɔɞɨ 

ɜɌɓɎɑɜɞɧɎɌəɔɑɘ ɛɌɞɚɏɑəɑɞɔɣɑɝɖɔɡ ɎɓɌɔɘɚ-

ɝɎɫɓɑɕ Ɏ ɛɚɎɜɑɒɐɑəəɚɕ ɞɖɌəɔ, Ɍ ɔɘɑəəɚ ɖɌɝ-

ɖɌɐəɧɘ ɘɑɡɌəɔɓɘɚɘ ɌɖɞɔɎɌɢɔɔ ɩəɐɚɞɑɗɔɫ 

ɝɚɝɟɐɚɎ ɛɚɐ ɐɑɕɝɞɎɔɑɘ ɛɗɌɓɘɑəəɧɡ ɘɑɐɔɌɞɚ-

ɜɚɎ ɎɚɝɛɌɗɑəɔɫ. ȶɌɖ ɝɗɑɐɝɞɎɔɑ ð ɓɔɫəɔɑ ɩə-

ɐɚɞɑɗɔɌɗɨəɧɡ ɥɑɗɑɕ, ɛɜɚɛɔɞɧɎɌəɔɑ ɛɗɌɓɘɧ 

ɔ ɠɚɜɘɑəəɧɡ ɩɗɑɘɑəɞɚɎ, Ɍ ɞɌɖɒɑ ɌɖɞɔɎɌɢɔɫ 

ɖɗɑɞɚɣəɧɡ ɘɑɐɔɌɞɚɜɚɎ ɔ ɛɚɝɗɑɐɟɪɥɑɑ ɎɚɎɗɑ-

ɣɑəɔɑ Ɏ ɛɌɞɚɗɚɏɔɣɑɝɖɔɕ ɛɜɚɢɑɝɝ ɚɖɜɟɒɌɪ-

ɥɔɡ ɞɖɌəɑɕ. 

Ȼɜɔ ɞɌɖɚɕ əɑɚɛɟɡɚɗɑɎɚɕ ɛɌɞɚɗɚɏɔɔ, ɖɌɖ 

ɝɛɌɑɣəɧɕ ɛɜɚɢɑɝɝ ɔɗɔ ɛɝɑɎɐɚɖɔɝɞɧ ɍɜɪɤɔ-

əɧ, ɐɔɠɠɟɓɔɫ ɚɞ ɓɚəɧ ɛɑɜɔɠɚɖɌɗɨəɚɕ ɔə-

ɠɔɗɨɞɜɌɢɔɔ ɚɏɜɌəɔɣɑəɌ Ɏ əɑɍɚɗɨɤɚɘ ɖɚɗɔ-

ɣɑɝɞɎɑ ɝɗɟɣɌɑɎ (6.1% ɔ 23.3% ɝɚɚɞɎɑɞɝɞɎɑə-

əɚ). Ȯ ɛɗɌəɑ ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɕ ɐɔɌɏəɚɝɞɔɖɔ 

ɘɑɒɐɟ ɚɛɟɡɚɗɑɎɧɘɔ ɔ əɑɚɛɟɡɚɗɑɎɧɘɔ ɛɜɚ-

ɢɑɝɝɌɘɔ ɚɏɜɌəɔɣɑəɔɑ ɐɔɠɠɟɓɔɔ ɚɞ ɓɚəɧ ɛɑ-

ɜɔɠɚɖɌɗɨəɧɡ ɔɓɘɑəɑəɔɕ ɛɜɔ əɑɚɛɟɡɚɗɑɎɚɕ 

ɛɌɞɚɗɚɏɔɔ Ɏɝɞɜɑɞɔɗɚɝɨ Ɏ 38.1%, ɛɜɔ ɚɛɟɡɚɗɑ-

Ɏɚɕ ð Ɏ 54.7% ɝɗɟɣɌɑɎ (p < 0.001), ɣɞɚ ɫɎɗɫɑɞ-

ɝɫ ɎɌɒəɧɘ ɐɔɠɠɑɜɑəɢɔɌɗɨəɚ-

ɐɔɌɏəɚɝɞɔɣɑɝɖɔɘ ɖɜɔɞɑɜɔɑɘ. 

Ȼɜɔ ɌəɌɗɔɓɑ ɞɚɘɚɏɜɌɘɘ ɛɌɢɔɑəɞɚɎ ɝ 

ɚəɖɚɗɚɏɔɣɑɝɖɚɕ ɛɌɞɚɗɚɏɔɑɕ ɚɜɏɌəɚɎ ɞɌɓɌ 

ɎɌɒəɚ ɟɣɔɞɧɎɌɞɨ, ɣɞɚ ɚɏɜɌəɔɣɑəɔɑ ɐɔɠɠɟ-

ɓɔɔ ɛɜɔ ɛɑɜɎɔɣəɚ ɎɧɫɎɗɑəəɚɘ ɓɗɚɖɌɣɑ-

ɝɞɎɑəəɚɘ ɛɜɚɢɑɝɝɑ ɓɌɎɔɝɔɞ ɚɞ ɝɞɑɛɑəɔ ɐɔɠ-

ɠɑɜɑəɢɔɜɚɎɖɔ ɚɛɟɡɚɗɔ, ɛɜɔ ɚɢɑəɖɑ ɩɠɠɑɖ-

ɞɔɎəɚɝɞɔ ɗɑɣɑəɔɫ ɛɚ ɞɚɘɚɏɜɌɠɔɣɑɝɖɔɘ ɐɌə-

əɧɘ ɎɌɒəɚ ɟɣɔɞɧɎɌɞɨ ɞɌɖɔɑ ɠɌɖɞɚɜɧ, ɖɌɖ 

ɝɜɚɖɔ ɔ ɞɔɛ ɛɜɚɎɑɐɑəəɚɏɚ ɗɑɣɑəɔɫ, əɌɗɔɣɔɑ 

ɚɝɗɚɒəɑəɔɕ ɔ ɛɜ. Ȼɚ ɝɟɞɔ ɐɌəəɚɏɚ ɎɚɛɜɚɝɌ Ɏ 

ɗɔɞɑɜɌɞɟɜɑ ɔɘɑɪɞɝɫ ɘəɚɏɚɣɔɝɗɑəəɧɑ ɜɌɍɚɞɧ 

[11].  

Ȼɜɔ ɚɢɑəɖɑ ɓəɌɣɑəɔɕ ȴȶȰ ɚɞ ɓɚəɧ ɛɑ-

ɜɔɠɚɖɌɗɨəɚɕ ɔəɠɔɗɨɞɜɌɢɔɔ ɎɧɫɎɗɑəɚ, ɣɞɚ 

ɘɔəɔɘɌɗɨəɧɑ ɓəɌɣɑəɔɫ ɎɝɞɜɑɣɌɪɞɝɫ ɛɜɔ 

ɝɛɌɑɣəɚɘ ɛɜɚɢɑɝɝɑ (ɝɜɑɐəɑɑ ɓəɌɣɑəɔɑ ɝɚɝɞɌ-

Ɏɔɗɚ 0.26 ɡ 10-3 ɘɘ2/ɝ) ɔ ɞɌɖɚɕ əɑɚɛɟɡɚɗɑ-

Ɏɚɕ ɛɌɞɚɗɚɏɔɔ, ɖɌɖ əɌɜɟɒəɧɕ ɏɑəɔɞɌɗɨəɧɕ 

ɩəɐɚɘɑɞɜɔɚɓ ɔ əɑɚɛɟɡɚɗɑɎɧɑ ɖɔɝɞɚɓəɧɑ 

ɝɞɜɟɖɞɟɜɧ ɞɌɓɌ (ɝɜɑɐəɑɑ ɓəɌɣɑəɔɑ ɝɚɝɞɌɎɔɗɚ 

0.03 ɡ 10-3 ɘɘ2/ɝ). Ȯ ɏɜɟɛɛɑ ɚɛɟɡɚɗɑɎɧɡ ɛɚ-

ɜɌɒɑəɔɕ ɘɔəɔɘɌɗɨəɧɑ ɓəɌɣɑəɔɫ ȴȶȰ ɚɍəɌ-

ɜɟɒɑəɧ ɛɜɔ ɜɌɖɑ ɫɔɣəɔɖɚɎ ɔ ɜɌɖɑ ɞɑɗɌ ɘɌɞ-

ɖɔ ɛɚɝɗɑ ɛɜɚɎɑɐɑəəɚɏɚ ɗɑɣɑəɔɫ (ɝɜɑɐəɔɑ ɓəɌ-

ɣɑəɔɫ 0.28 ɡ 10-3 ɘɘ2/ɝ ɔ 0.25 ɡ 10-3 ɘɘ2/ɝ 

ɝɚɚɞɎɑɞɝɞɎɑəəɚ). 

Ȼɜɔ ɘəɚɏɔɡ ɛɌɞɚɗɚɏɔɫɡ ɟɒɑ ɟɝɞɌəɚɎɗɑ-

əɚ, ɣɞɚ ɞɑ ɔɗɔ ɔəɧɑ ɛɜɚɫɎɗɑəɔɫ ɎɚɝɛɌɗɔɞɑɗɨ-

əɧɡ ɔɓɘɑəɑəɔɕ ɎɝɑɏɐɌ ɝɚɛɜɚɎɚɒɐɌɪɞ ɚɛɟɡɚ-

ɗɑɎɧɑ ɛɜɚɢɑɝɝɧ [12]. Ⱥɝɚɍɑəəɚ ɩɞɚɞ ɠɌɖɞ 

əɌɡɚɐɔɞ ɛɚɐɞɎɑɜɒɐɑəɔɑ Ɏ ɌɖɞɔɎɌɢɔɔ ɖɗɑ-

ɞɚɣəɧɡ ɎəɚɎɨ ɚɍɜɌɓɟɑɘɧɡ ɘɑɐɔɌɞɚɜɚɎ ɎɚɝɛɌ-

ɗɑəɔɫ (ɔəɞɑɜɗɑɕɖɔəɧ, ɀȹȺ Ȁ ɔ ȁ, ɞɜɚɘ-

ɍɚɖɝɌəɧ ɔ ɞ. ɐ.). ȺɐəɌɖɚ, Ɏ əɌɤɑɕ ɜɌɍɚɞɑ 

ɎɛɑɜɎɧɑ ɛɜɚɎɑɐɑə ɌəɌɗɔɓ ɓəɌɣɑəɔɕ ȴȶȰ ɚɞ 

ɓɚəɧ ɛɑɜɔɠɚɖɌɗɨəɚɕ ɔəɠɔɗɨɞɜɌɢɔɔ ɛɜɔ 

ɚɛɟɡɚɗɑɎɚɕ ɔ əɑɚɛɟɡɚɗɑɎɚɕ ɛɌɞɚɗɚɏɔɫɡ. Ȯ ɜɌ-

ɍɚɞɑ əɑ ɍɧɗɚ ɎɧɫɎɗɑəɚ ɝɞɌɞɔɝɞɔɣɑɝɖɚɕ ɜɌɓ-

əɔɢɧ ɓəɌɣɑəɔɕ ȴȶȰ ɚɞ ɓɚəɧ ɛɑɜɔɠɚɖɌɗɨəɚɕ 

ɔəɠɔɗɨɞɜɌɢɔɔ ɘɑɒɐɟ ɏɜɟɛɛɌɘɔ ɎɚɝɛɌɗɔ-

ɞɑɗɨəɧɡ ɔɓɘɑəɑəɔɕ ɔ ɏɜɟɛɛɌɘɔ ɜɌɖɌ ɞɑɗɌ ɔ 

ɤɑɕɖɔ ɘɌɞɖɔ, ɜɌɖɌ ɛɜɫɘɚɕ ɖɔɤɖɔ (p > 

0.999). ȮɎɔɐɟ ɌəɌɞɚɘɚ-ɠɔɓɔɚɗɚɏɔɣɑɝɖɔɡ ɚɝɚ-

ɍɑəəɚɝɞɑɕ ɛɜɫɘɚɕ ɖɔɤɖɔ ɚɝɚɍɑəəɚ ɎɌɒəɚ 

ɟɣɔɞɧɎɌɞɨ ɐɌəəɧɕ ɠɌɖɞ ɛɜɔ ɑɑ əɑɚɛɗɌɓɔɔ. 

Ȼɜɔ ɌəɌɗɔɓɑ ɞɚɘɚɏɜɌɘɘ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɚəɖɚ-

ɗɚɏɔɣɑɝɖɔɘ ɛɜɚɢɑɝɝɚɘ ɛɜɫɘɚɕ ɖɔɤɖɔ ɓəɌɣɑ-

əɔɑ ȴȶȰ ɚɞ ɓɚəɧ ɛɑɜɔɠɚɖɌɗɨəɚɕ ɔəɠɔɗɨ-

ɞɜɌɢɔɔ ɔɘɑɑɞ ɛɑɜɑɖɜɑɝɞəɧɑ ɓəɌɣɑəɔɫ ɝ Ɏɚɝ-

ɛɌɗɔɞɑɗɨəɧɘɔ ɛɜɚɢɑɝɝɌɘɔ, ɣɞɚ, əɌ əɌɤ 

Ɏɓɏɗɫɐ, ɝɎɫɓɌəɚ əɑ ɞɚɗɨɖɚ ɝɚ ɝɖɚɜɚɝɞɨɪ ɛɜɚ-

ɗɔɠɑɜɌɢɔɔ ɚɖɜɟɒɌɪɥɔɡ ɞɖɌəɑɕ ɛɜɔ ɎɚɝɛɌ-

ɗɔɞɑɗɨəɚɘ ɛɜɚɢɑɝɝɑ, əɚ ɔ ɝ ɔəɠɔɗɨɞɜɌɢɔɑɕ 

ɛɑɜɔɠɑɜɔɔ ɔɘɘɟəəɧɘɔ ɖɗɑɞɖɌɘɔ, ɌɖɞɔɎəɧ-

ɘɔ ɘɑɞɌɍɚɗɔɞɌɘɔ ɖɔɝɗɚɜɚɐɌ ɔ ɍɚɗɑɑ ɚɍɤɔɜ-

əɚɕ ɓɚəɚɕ Ɏɞɚɜɔɣəɚɕ ɌɗɨɞɑɜɌɢɔɔ. 

ȽɣɔɞɌɑɘ, ɣɞɚ ɛɚɗɟɣɑəəɧɑ ɐɌəəɧɑ ɚɞ 

ɛɑɜɔɠɚɖɌɗɨəɧɡ ɔ ɎɚɝɛɌɗɔɞɑɗɨəɧɡ ɔɓɘɑəɑ-

əɔɕ ɛɜɔ ɜɌɖɑ ɛɜɫɘɚɕ ɖɔɤɖɔ əɑɚɍɡɚɐɔɘɚ 

ɔɓɟɣɌɞɨ ɐɑɞɌɗɨəɑɑ, Ɏ ɜɌɘɖɌɡ ɝɌɘɚɝɞɚɫɞɑɗɨəɚɕ 

ɜɌɍɚɞɧ, ɞɌɖ ɖɌɖ Ɏɔɐɔɞɝɫ, ɣɞɚ ɜɑɓɟɗɨɞɌɞɧ 

ɩɞɔɡ ɔɝɝɗɑɐɚɎɌəɔɕ ɘɚɏɟɞ ɚɖɌɓɌɞɨ Ɏɗɔɫəɔɑ əɌ 

ɐɌɗɨəɑɕɤɑɑ ɗɑɣɑəɔɑ ɜɌɖɌ ɛɜɫɘɚɕ ɖɔɤɖɔ. ȹɌ 

ɐɌəəɧɕ ɘɚɘɑəɞ ɗɟɣɑɎɌɫ ɞɑɜɌɛɔɫ ɣɌɝɞɚ 

ɛɜɑɐɤɑɝɞɎɟɑɞ ɚɛɑɜɌɞɔɎəɚɘɟ ɗɑɣɑəɔɪ ɛɜɔ 

ɜɌɖɑ ɛɜɫɘɚɕ ɖɔɤɖɔ. ȺɐəɌɖɚ ɛɚɗɟɣɑəəɧɑ 

ɐɌəəɧɑ ɚɞəɚɝɔɞɑɗɨəɚ ɓəɌɣɑəɔɕ ȴȶȰ ɚɞ ɓɚəɧ 

ɛɑɜɔɠɚɖɌɗɨəɚɕ ɔəɠɔɗɨɞɜɌɢɔɔ ɛɜɔ ɜɌɖɑ 

ɛɜɫɘɚɕ ɖɔɤɖɔ ɔ ɛɜɔ ɎɚɝɛɌɗɔɞɑɗɨəɧɡ ɔɓɘɑ-

əɑəɔɫɡ ɓɌɝɞɌɎɗɫɪɞ ɓɌɐɟɘɌɞɨɝɫ ɚ ɢɑɗɑɝɚɚɍ-

ɜɌɓəɚɝɞɔ ɞɌɖɚɏɚ ɛɚɐɡɚɐɌ.  

Ȯ əɌɝɞɚɫɥɑɕ ɜɌɍɚɞɑ ɛɜɚɎɑɐɑəɌ ɚɢɑəɖɌ 

ɜɑɓɟɗɨɞɌɞɚɎ ɗɑɣɑəɔɫ ɢɑɗɚɏɚ ɝɛɑɖɞɜɌ ɣɌɝɞɚ 

ɎɝɞɜɑɣɌɪɥɔɡɝɫ ɛɌɞɚɗɚɏɔɕɚɜɏɌəɚɎ ɞɌɓɌ ɟ 

ɒɑəɥɔə. ȻɜɚɎɑɐɑə ɚɐəɚɠɌɖɞɚɜəɧɕ ɔ ɘəɚ-

ɏɚɠɌɖɞɚɜəɧɕ ɜɑɏɜɑɝɝɔɚəəɧɕ ɌəɌɗɔɓ ȸȼȾ-

ɛɜɔɓəɌɖɚɎ, Ɏɗɔɫɪɥɔɡ əɌ ɜɑɓɟɗɨɞɌɞ ɗɑɣɑəɔɫ 

ɍɚɗɨəɧɡ ɛɜɔ ɓɗɚɖɌɣɑɝɞɎɑəəɚɕ ɚɛɟɡɚɗɑɎɚɕ ɔ 

əɑɚɛɟɡɚɗɑɎɚɕ ɛɌɞɚɗɚɏɔɫɡ. Ȼɜɔ ɖɌɒɐɚɕ ɛɌɞɚ-

ɗɚɏɔɔ ɎɧɫɎɗɑəɌ ɝɎɚɫ ɞɚɣɖɌ ɚɞɝɑɣɑəɔɫ. Ȼɚ 

əɌɤɑɘɟ ɘəɑəɔɪ, ɜɌɓəɧɑ ɓəɌɣɑəɔɫ ȴȶȰ 

ɚɞɚɍɜɌɒɌɪɞ ɖɌɖ ɜɌɓɗɔɣəɧɑ ɛɌɞɚɘɚɜɠɚɗɚɏɔ-

ɣɑɝɖɔɑ Ɍɝɛɑɖɞɧ ɝɌɘɚɕ ɛɌɞɚɗɚɏɔɔ, ɞɌɖ ɔ ɛɜɚ-

ɔɝɡɚɐɫɥɔɑ ɔɓɘɑəɑəɔɫ Ɏ ɞɖɌəɫɡ ɛɜɔ ɞɚɘ ɔɗɔ 

ɔəɚɘ ɞɔɛɑ ɗɑɣɑəɔɫ.  

Ȯ ɜɌɍɚɞɑ ɟɝɞɌəɚɎɗɑəɚ, ɣɞɚ əɌɗɔɣɔɑ ɓɚ-

əɧ ɛɑɜɔɠɚɖɌɗɨəɚɕ ɔəɠɔɗɨɞɜɌɢɔɔ ɝəɔɒɌɗɚ Ɏ 

4 ɜɌɓɌ Ɏɑɜɚɫɞəɚɝɞɨ ɟɗɟɣɤɑəɔɫ ɝɚɝɞɚɫəɔɫ Ɏəɑ 

ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɏɑəɑɓɌ ɛɌɞɚɗɚɏɔɣɑɝɖɚɏɚ ɛɜɚ-

ɢɑɝɝɌ. Ȼɚɗɟɣɑəəɧɑ Ɏ ɜɌɍɚɞɑ ɐɌəəɧɑ ɝɚɏɗɌɝɟ-
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ɪɞɝɫ ɝ ɐɜɟɏɔɘɔ ɜɌɍɚɞɌɘɔ, ɖɚɞɚɜɧɑ ɔɓɟɣɌɪɞ 

ɝɎɫɓɨ ɔ ɝɡɚɒɑɝɞɨ ɚɛɟɡɚɗɑɎɧɡ ɔ ɎɚɝɛɌɗɔɞɑɗɨ-

əɧɡ ɛɜɚɢɑɝɝɚɎ [13].  

ȿɡɟɐɤɑəɔɑ ɝɚɝɞɚɫəɔɫ Ɏ ɏɜɟɛɛɑ ɚɛɟɡɚ-

ɗɑɎɚɕ ɛɌɞɚɗɚɏɔɔ ɍɧɗɚ ɓɌɜɑɏɔɝɞɜɔɜɚɎɌəɚ ɛɜɔ 

ɎɑɜɔɠɔɖɌɢɔɔ ɜɑɢɔɐɔɎɌ, ɏɑɘɌɞɚɏɑəəɚɏɚ ɔɗɔ 

ɗɔɘɠɚɏɑəəɚɏɚ ɘɑɞɌɝɞɌɓɔɜɚɎɌəɔɫ, Ɍ ɞɌɖɒɑ 

ɛɜɔ ɎɧɫɎɗɑəɔɔ ɚɝɗɚɒəɑəɔɕ ɛɚɝɗɑ ɗɑɣɑəɔɫ. 

ȭɧɗɔ ɓɌɜɑɏɔɝɞɜɔɜɚɎɌəɧ ɚɝɗɚɒəɑəɔɫ Ɏ Ɏɔɐɑ 

ɠɔɝɞɟɗ ɜɌɓɗɔɣəɚɕ ɗɚɖɌɗɔɓɌɢɔɔ, ɝɛɌɑɣəɚɏɚ 

ɛɜɚɢɑɝɝɌ, ɏɑɘɌɞɚɘ ɔ ɛɜ. Ȼɚɝɖɚɗɨɖɟ ɎɚɝɛɌɗɔ-

ɞɑɗɨəɧɑ ɚɝɗɚɒəɑəɔɫ əɑɜɑɐɖɚ ɝɚɛɜɚɎɚɒɐɌɪɞ 

ɗɑɣɑəɔɑ ɓɗɚɖɌɣɑɝɞɎɑəəɧɡ ɚɍɜɌɓɚɎɌəɔɕ, Ɏɔ-

ɐɔɞɝɫ ɎɌɒəɧɘ ɐɑɞɌɗɨəɚɑ ɔɓɟɣɑəɔɑ ɘɑɡɌəɔɓ-

ɘɚɎ ɎɚɝɛɌɗɔɞɑɗɨəɧɡ ɜɑɌɖɢɔɕ, ɎɚɓəɔɖɌɪɥɔɡ 

ɛɜɔ ɗɑɣɑəɔɔ ɓɗɚɖɌɣɑɝɞɎɑəəɧɡ ɚɍɜɌɓɚɎɌəɔɕ 

[12, 13].  

Ȼɜɔ ɘəɚɏɚɠɌɖɞɚɜəɚɘ ɜɑɏɜɑɝɝɔɚəəɚɘ 

ɌəɌɗɔɓɑ ɍɧɗɚ ɎɧɫɎɗɑəɚ, ɣɞɚ ɚɏɜɌəɔɣɑəɔɑ 

ɐɔɠɠɟɓɔɔ ɚɞ ɚɝəɚɎəɚɏɚ ɚɣɌɏɌ ɟɎɑɗɔɣɔɎɌɗɚ Ɏ 

9.2 ɜɌɓɌ Ɏɑɜɚɫɞəɚɝɞɨ ɟɡɟɐɤɑəɔɫ ɝɚɝɞɚɫəɔɫ, 

ɚɏɜɌəɔɣɑəɔɑ ɐɔɠɠɟɓɔɔ ɚɞ ɓɚəɧ ɛɑɜɔɠɚɖɌɗɨ-

əɚɕ ɔəɠɔɗɨɞɜɌɢɔɔ ɟɎɑɗɔɣɔɎɌɗɚ Ɏ 16.5 ɜɌɓ 

Ɏɑɜɚɫɞəɚɝɞɨ ɟɡɟɐɤɑəɔɫ ɝɚɝɞɚɫəɔɫ, ɓəɌɣɑəɔɑ 

ȴȶȰ ɚɞ ɓɚəɧ ɛɑɜɔɠɚɖɌɗɨəɚɕ ɔəɠɔɗɨɞɜɌɢɔɔ 

ɝəɔɒɌɗɚ əɌ 79% Ɏɑɜɚɫɞəɚɝɞɨ ɟɡɟɐɤɑəɔɫ ɝɚ-

ɝɞɚɫəɔɫ. Ȯ ɗɔɞɑɜɌɞɟɜɑ ɔɘɑɪɞɝɫ əɑɘəɚɏɚɣɔɝ-

ɗɑəəɧɑ ɜɌɍɚɞɧ, ɔɓɟɣɌɪɥɔɑ ɓəɌɣɑəɔɑ ȴȶȰ 

ɖɌɖ ɛɜɑɐɔɖɞɚɜɌ ɔɝɡɚɐɌ ɓɌɍɚɗɑɎɌəɔɫ [8].  

Ȯ ɘɔɜɚɎɚɕ əɌɟɣəɚɕ ɗɔɞɑɜɌɞɟɜɑ Ɏɑɐɟɞɝɫ 

ɜɌɍɚɞɧ ɛɚ ɔɓɟɣɑəɔɪ ȴȶȰ, ɔɘɑɪɞɝɫ ɜɌɍɚɞɧ, 

ɛɚɐɞɎɑɜɒɐɌɪɥɔɑ, ɣɞɚ ɓəɌɣɑəɔɑ ȴȶȰ ɘɚɒɑɞ 

ɎɧɝɞɟɛɌɞɨ ɍɔɚɘɌɜɖɑɜɚɘ ɛɜɔ ɚɢɑəɖɑ ɩɠɠɑɖ-

ɞɔɎəɚɝɞɔ ɗɑɣɑəɔɫ [8]. ȺɐəɌɖɚ, Ɏ əɌɤɑɕ ɜɌɍɚ-

ɞɑ ɎəɔɘɌəɔɑ ɟɐɑɗɑəɚ ɝɔɝɞɑɘəɚɘɟ ɛɚɐɡɚɐɟ 

ɛɜɔ ɌəɌɗɔɓɑ ɓəɌɣɑəɔɕ ȴȶȰ ɚɞ ɓɚəɧ ɛɑɜɔɠɚ-

ɖɌɗɨəɚɕ ɔəɠɔɗɨɞɜɌɢɔɔ Ɏ ɛɗɌəɑ ɛɜɚɏəɚɓɌ ɞɑ-

ɣɑəɔɫ ɔ ɔɝɡɚɐɌ ɓɌɍɚɗɑɎɌəɔɫ.  

Ȯ ɜɌɍɚɞɑ ɎɛɑɜɎɧɑ ɟɝɞɌəɚɎɗɑəɚ, ɣɞɚ ɐɗɫ 

ɎɚɝɛɌɗɔɞɑɗɨəɧɡ ɔɓɘɑəɑəɔɕ ɛɜɔ ɛɚɎɧɤɑəɔɔ 

ɓəɌɣɑəɔɫ ȴȶȰ Ɏɧɤɑ ɣɑɘ 1.2ɡ10-3 ɘɘ2/ɝ 

ɟɎɑɗɔɣɔɎɌɑɞɝɫ Ɏɑɜɚɫɞəɚɝɞɨ ɟɗɟɣɤɑəɔɫ ɝɚ-

ɝɞɚɫəɔɫ ɍɚɗɨəɚɏɚ (ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ɝɚɝɞɌɎɔ-

ɗɌ 91,6%, ɝɛɑɢɔɠɔɣəɚɝɞɨ ð 83,3%). Ȱɗɫ ɐɜɟ-

ɏɚɕ əɑɚɛɟɡɚɗɑɎɚɕ ɛɌɞɚɗɚɏɔɔ ɚɜɏɌəɚɎ ɞɌɓɌ Ɏɑ-

ɜɚɫɞəɚɝɞɨ ɟɗɟɣɤɑəɔɫ ɟɎɑɗɔɣɔɎɌɗɌɝɨ ɛɜɔ 

ɓəɌɣɑəɔɔ ȴȶȰ ɍɚɗɑɑ ɣɑɘ 0.8 ɡ 10-3 ɘɘ2/ɝ 

(ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ɝɚɝɞɌɎɔɗɌ 95%, ɝɛɑɢɔ-

ɠɔɣəɚɝɞɨ ð 68%).Ȼɜɔ ɞɌɖɚɕ əɑɚɛɟɡɚɗɑɎɚɕ 

ɛɌɞɚɗɚɏɔɔ ɚɜɏɌəɚɎ ɞɌɓɌ ɖɌɖ ɝɛɌɑɣəɧɕ ɛɜɚ-

ɢɑɝɝ ɓəɌɣɑəɔɑ ȴȶȰ ɚɞ ɓɚəɧ ɛɑɜɔɠɚɖɌɗɨəɚɕ 

ɔəɠɔɗɨɞɜɌɢɔɔ əɑ ɚɖɌɓɌɗɚ Ɏɗɔɫəɔɫ əɌ ɛɜɚ-

ɏəɚɓ ɔɝɡɚɐɌ ɓɌɍɚɗɑɎɌəɔɫ.  

ȿɝɞɌəɚɎɗɑəɚ, ɣɞɚ ɛɜɔ ɜɌɖɑ ɫɔɣəɔɖɚɎ 

ɛɜɔ ɜɑɏɔɝɞɜɌɢɔɔ ɓəɌɣɑəɔɫ ȴȶȰ ɚɞ ɓɚəɧ ɛɑ-

ɜɔɠɚɖɌɗɨəɚɕ ɔəɠɔɗɨɞɜɌɢɔɔ Ɏɧɤɑ ɣɑɘ 0.7 ɡ 

10 -3 ɘɘ2/ɝ ɛɚɎɧɤɌɑɞɝɫ Ɏɑɜɚɫɞəɚɝɞɨ ɟɡɟɐ-

ɤɑəɔɫ (ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ð 93.7%, ɝɛɑɢɔ-

ɠɔɣəɚɝɞɨ ð52.1%).Ȼɜɔ ɜɌɖɑ ɞɑɗɌ ɘɌɞɖɔ, ɑɝɗɔ 

ɓəɌɣɑəɔɑ ȴȶȰ ɚɞ ɓɚəɧ ɛɑɜɔɠɚɖɌɗɨəɚɕ ɔə-

ɠɔɗɨɞɜɌɢɔɔ ɝɚɝɞɌɎɗɫɑɞ Ɏɧɤɑ ɣɑɘ 0.3 ɡ 10-3 

ɘɘ2/ɝ, ɞɚ ɟɎɑɗɔɣɔɎɌɑɞɝɫ Ɏɑɜɚɫɞəɚɝɞɨ ɟɡɟɐ-

ɤɑəɔɫ (ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ð 88.7%, ɝɛɑɢɔ-

ɠɔɣəɚɝɞɨ ð54.8%). Ȼɜɔ ɜɌɖɑ ɤɑɕɖɔ ɘɌɞɖɔ, 

ɑɝɗɔ ɓəɌɣɑəɔɑ ȴȶȰ ɚɞ ɓɚəɧ ɛɑɜɔɠɚɖɌɗɨəɚɕ 

ɔəɠɔɗɨɞɜɌɢɔɔ ɝɚɝɞɌɎɗɫɑɞ Ɏɧɤɑ ɣɑɘ 1.1 ɡ 

10 -3 ɘɘ2/ɝ, ɞɚ ɟɎɑɗɔɣɔɎɌɑɞɝɫ Ɏɑɜɚɫɞəɚɝɞɨ 

ɟɡɟɐɤɑəɔɫ (ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ð80.3%, ɝɛɑ-

ɢɔɠɔɣəɚɝɞɨ ð52.2%). Ȼɜɔ ɞɌɖɚɕ ɚɛɟɡɚɗɑɎɚɕ 

ɛɌɞɚɗɚɏɔɔ ɖɌɖ ɜɌɖ ɛɜɫɘɚɕ ɖɔɤɖɔ əɑ ɎɧɫɎ-

ɗɑəɚ Ɏɗɔɫəɔɫ ɓəɌɣɑəɔɫ ȴȶȰ ɚɞ ɓɚəɧ ɛɑɜɔ-

ɠɚɖɌɗɨəɚɕ ɔəɠɔɗɨɞɜɌɢɔɔ əɌ ɛɜɚɏəɚɓ ɓɌɍɚɗɑ-

ɎɌəɔɫ. ȽɣɔɞɌɑɘ, ɣɞɚ ɩɞɚ ɚɍɟɝɗɚɎɗɑəɚ ɞɑɘ, ɣɞɚ 

ɜɌɖ ɛɜɫɘɚɕ ɖɔɤɖɔ ɝɚɛɜɚɎɚɒɐɌɑɞɝɫ ɎɚɝɛɌɗɔ-

ɞɑɗɨəɧɘɔ ɔɓɘɑəɑəɔɫɘɔ, ɣɞɚ ɔ ɚɞɜɌɒɌɑɞɝɫ əɌ 

ɓəɌɣɑəɔɫɡ ȴȶȰ. 

Ȼɚ ɐɌəəɧɘ ɗɔɞɑɜɌɞɟɜɧ ɚɛɟɡɚɗɑɎɧɕ 

ɛɜɚɢɑɝɝ ɝɚɛɜɚɎɚɒɐɌɑɞɝɫ ɎɚɝɛɌɗɔɞɑɗɨəɧɘɔ 

ɔɓɘɑəɑəɔɫɘɔ, ɖɜɚɘɑ ɩɞɚɏɚ, ɝɞɌɞɔɝɞɔɖɌ ɟɖɌ-

ɓɧɎɌɑɞ əɌ ɍɚɗɨɤɟɪ ɣɌɝɞɚɞɟ ɎɝɞɜɑɣɌɑɘɚɝɞɔ 

ɠɚəɚɎɧɡ əɑɚɛɟɡɚɗɑɎɧɡ ɛɜɚɢɑɝɝɚɎ ɞɌɖɔɡ, 

ɖɌɖ, əɌɛɜɔɘɑɜ,ɩəɐɚɘɑɞɜɔɚɓ. ȴɝɡɚɐɫ ɔɓ ɩɞɔɡ 

ɐɌəəɧɡ, ɛɜɔ ɐɔɌɏəɚɝɞɔɖɑ ɓɗɚɖɌɣɑɝɞɎɑəəɚɏɚ 

ɛɜɚɢɑɝɝɌ ɔ Ɏɧɍɚɜɑ ɘɑɞɚɐɌ ɗɑɣɑəɔɫ ɎɌɒəɚ əɑ 

ɞɚɗɨɖɚ ɟɣɔɞɧɎɌɞɨ ɐɜɟɏɟɪ ɛɌɞɚɗɚɏɔɪ, ɖɚɞɚɜɌɫ 

ɔɘɑɑɞɝɫ ɟ ɛɌɢɔɑəɞɌ Ɏ ɓɚəɑ əɚɎɚɚɍɜɌɓɚɎɌəɔɫ, 

Ɍ ɞɌɖɒɑ ɛɚɘəɔɞɨ, ɣɞɚ ɎɚɝɛɌɗɔɞɑɗɨəɧɑ ɛɜɚ-

ɢɑɝɝɧ ɎɝɑɏɐɌ ɝɚɛɜɚɎɚɒɐɌɪɞ ɚɛɟɡɚɗɑɎɧɑ, əɚ 

ɔ ɍɜɌɞɨ Ɏɚ ɎəɔɘɌəɔɑ ɛɌɞɚɠɔɓɔɚɗɚɏɔɣɑɝɖɔɑ 

ɛɜɚɢɑɝɝɧ, ɛɜɚɔɝɡɚɐɫɥɔɑ Ɏɚ Ɏɜɑɘɫ ɗɑɣɑəɔɫ Ɏ 

ɚɖɜɟɒɌɪɥɔɡ ɞɖɌəɫɡ. ȴɓɟɣɑəɔɑ ɚɖɜɟɒɌɪɥɔɡ 

ɚɛɟɡɚɗɨ ɞɖɌəɑɕ əɌ ɐɔɠɠɟɓɔɚəəɚ-

ɎɓɎɑɤɑəəɧɡ ɔɓɚɍɜɌɒɑəɔɫɡ ɘɚɒɑɞ ɝɞɌɞɨ 

ɖɗɪɣɚɘ ɖ ɟɝɛɑɤəɚɘɟ Ɏɧɍɚɜɟ ɝɞɜɌɞɑɏɔɔ ɗɑɣɑ-

əɔɫ. 

Ƚɔɝɞɑɘəɚɑ ɔ ɘɑɒɐɔɝɢɔɛɗɔəɌɜəɚɑ ɔɓɟ-

ɣɑəɔɑ ɘɑɡɌəɔɓɘɚɎ ɎɓɌɔɘɚɐɑɕɝɞɎɔɫ ɚɛɟɡɚɗɑ-

Ɏɧɡ ɔ ɎɚɝɛɌɗɔɞɑɗɨəɧɡ ɛɜɚɢɑɝɝɚɎ, ɛɑɜɝɚəɔ-

ɠɔɢɔɜɚɎɌəəɧɕ ɛɚɐɡɚɐ ɔ ɘəɚɏɚɠɌɖɞɚɜəɌɫ 

ɚɢɑəɖɌ ɛɜɔ ɛɜɚɎɑɐɑəɔɔ ȸȼȾ ɔɘɑɪɞ ɎɌɒəɚɑ 

ɓəɌɣɑəɔɑ ɐɗɫ ɚɢɑəɖɔ ɛɜɚɏəɚɓɌ ɞɑɣɑəɔɫ ɓɌɍɚ-

ɗɑɎɌəɔɫ ɔ ɟɝɚɎɑɜɤɑəɝɞɎɚɎɌəɔɫ ɔ ɐɌɗɨəɑɕ-

ɤɑɕ ɜɌɓɜɌɍɚɞɖɔ ɛɜɚɞɔɎɚɜɌɖɚɎɧɡ ɘɑɞɚɐɚɎ 

ɗɑɣɑəɔɫ. 

ȳɌɖɗɪɣɑəɔɑ. 

Ȯ ɜɌɍɚɞɑ ɟɝɞɌəɚɎɗɑəɌ ɓəɌɣɔɘɚɝɞɨ ɚɢɑə-

ɖɔ ɓɚəɧ ɛɑɜɔɠɚɖɌɗɨəɚɕ ɔəɠɔɗɨɞɜɌɢɔɔ ɐɗɫ 

ɛɜɚɏəɚɓɌ ɞɑɣɑəɔɫ ɔ ɔɝɡɚɐɌ ɓɌɍɚɗɑɎɌəɔɫ ɛɜɔ 

ɛɌɞɚɗɚɏɔɔ ɚɜɏɌəɚɎ ɞɌɓɌ. Ȯəɑ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ 

ɏɑəɑɓɌ ɛɌɞɚɗɚɏɔɔ, ɛɜɚɏəɚɝɞɔɣɑɝɖɔ əɑɍɗɌɏɚ-

ɛɜɔɫɞəɧɘ ɘɚɒɑɞ ɝɣɔɞɌɞɨɝɫ əɌɗɔɣɔɑ ɓɚəɧ 

ɛɑɜɔɠɚɖɌɗɨəɚɕ ɔəɠɔɗɨɞɜɌɢɔɔ ɝ ɚɏɜɌəɔɣɑ-

əɔɑɘ ɐɔɠɠɟɓɔɔ ɚɞ əɔɡ əɌ ȰȮȴ. 

ȴɝɞɚɣəɔɖ ɠɔəɌəɝɔɜɚɎɌəɔɫ ɔ ɖɚə-

ɠɗɔɖɞ ɔəɞɑɜɑɝɚɎ. 

ȬɎɞɚɜɧ ɐɌəəɚɕ ɝɞɌɞɨɔ ɛɚɐɞɎɑɜɐɔɗɔ ɚɞɝɟɞɝɞɎɔɑ 

ɠɔəɌəɝɚɎɚɕ ɛɚɐɐɑɜɒɖɔ ɔɝɝɗɑɐɚɎɌəɔɫ ɔ ɖɚəɠɗɔɖɞɌ ɔə-

ɞɑɜɑɝɚɎ, ɚ ɖɚɞɚɜɧɡ əɑɚɍɡɚɐɔɘɚ ɝɚɚɍɥɔɞɨ. 

http://www.rejr.ru/
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ȺȭɆȸȹɇȱ ȻɉȾ-ȭȴȺȸȬȼȶȱȼɇ Ȼȼȴ ȷȴȸɀȺȸȱ ɁȺȰȲȶȴȹȬ. ȻȱȼȮɇȵ ȺȻɇȾ  

ȬȮȾȺȸȬȾȴɃȱȽȶȺȯȺ ȴ ȼȿɃȹȺȯȺ ȸȱȾȺȰȺȮ Ⱥɂȱȹȶȴ 
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ɄɟɜɟɛɚɎɌ ȴ.Ȯ., ȸɌəɟɖɚɎɌ Ȯ.Ȭ. 
 

ɀȯȭȿ çȹɌɢɔɚəɌɗɨəɧɔ↑ ɘɑɐɔɢɔəɝɖɔɔ↑ ɔɝɝɗɑɐɚɎɌɞɑɗɨɝɖɔɔ↑ ɢɑəɞɜ ɝɑɜɐɑɣəɚ-ɝɚɝɟɐɔɝɞɚɔ↑ ɡɔɜɟɜɏɔɔ ɔɘ.  

Ȭ.ȹ. ȭɌɖɟɗɑɎɌè ȸɔəɓɐɜɌɎɌ ȼɚɝɝɔɔ. ɏ. ȸɚɝɖɎɌ, ȼɚɝɝɔɫ. 

 

ɑɗɨ. ȽɚɛɚɝɞɌɎɔɞɨ ɓəɌɣɑəɔɫ ɚɍɦɑɘəɧɡ ȻɉȾ-ɍɔɚɘɌɜɖɑɜɚɎ ð ɚɍɥɑɏɚ ɘɑɞɌɍɚɗɔɣɑɝɖɚɏɚ 

ɚɍɦɑɘɌ ɚɛɟɡɚɗɔ (MTV) ɔ ɚɍɥɑɏɚ ɟɜɚɎəɫ ɏɗɔɖɚɗɔɓɌ (TLG) ð ɟ ɍɚɗɨəɧɡ ɗɔɘɠɚɘɚɕ Ɂɚɐɒ-

ɖɔəɌ (ȷɁ) ɛɜɔ ɔɝɛɚɗɨɓɚɎɌəɔɔ ɌɎɞɚɘɌɞɔɣɑɝɖɚɏɚ ɔ ɜɟɣəɚɏɚ ɘɑɞɚɐɚɎ Ɏɧɐɑɗɑəɔɫ ɛɌɞɚɗɚ-

ɏɔɣɑɝɖɔɡ ɚɣɌɏɚɎ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. ȼɑɞɜɚɝɛɑɖɞɔɎəɚ ɛɜɚɌəɌɗɔɓɔɜɚɎɌəɧ ɜɑɓɟɗɨɞɌɞɧ ȻɉȾ/ȶȾ- ɔɝ-

ɝɗɑɐɚɎɌəɔɕ, Ɏɧɛɚɗəɑəəɧɡ 24 ɛɌɢɔɑəɞɌɘ ɝ ɜɌəəɔɘɔ (n=14) ɔ ɜɌɝɛɜɚɝɞɜɌəɑəəɧɘɔ ɝɞɌɐɔɫɘɔ 

(n=10) ɎɛɑɜɎɧɑ ɎɧɫɎɗɑəəɚɕ ȷɁ. ȴɝɝɗɑɐɚɎɌəɔɫ ɛɜɚɎɚɐɔɗɔɝɨ əɌ ȻɉȾ/ȶȾ-ɝɖɌəɑɜɑ (Biograph-64, 

Siemens) ɣɑɜɑɓ 90 ɘɔəɟɞ ɛɚɝɗɑ ɎəɟɞɜɔɎɑəəɚɏɚ ɎɎɑɐɑəɔɫ 18F-ɀȰȯ (175-200 ȸȭɖ) Ɏ ɜɑɒɔɘɑ ɚɍ-

ɝɗɑɐɚɎɌəɔɫ çɎɝɑɏɚ ɞɑɗɌè. ȻɚɖɌɓɌɞɑɗɔ MTV ɔ TLG ɜɌɝɝɣɔɞɧɎɌɗɔɝɨ ɐɎɟɘɫ ɘɑɞɚɐɌɘɔ ð ɜɟɣəɧɘ ɔ 

ɌɎɞɚɘɌɞɔɣɑɝɖɔɘ, ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɐɗɫ ɖɌɒɐɚɏɚ ɐɎɟɡ Ɍɍɝɚɗɪɞəɧɡ ɛɚɜɚɏɚɎɧɡ ɓəɌɣɑəɔɕ ɚɞɝɑɣɖɔ 

ɠɚəɌ: SUVmax Ó 2,5 ɔ SUVmax Ó 4,0.  

ȼɑɓɟɗɨɞɌɞɧ. Ȯ ɏɜɟɛɛɑ Ɏ ɢɑɗɚɘ (n=24) ɝɜɑɐəɔɑ ɓəɌɣɑəɔɫ ɔ ɝɞɌəɐɌɜɞəɧɑ ɚɞɖɗɚəɑəɔɫ ɚɍɦ-

ɑɘəɧɡ ȻɉȾ-ɍɔɚɘɌɜɖɑɜɚɎ, ɛɚɗɟɣɑəəɧɑ ɛɜɔ ɌɎɞɚɘɌɞɔɣɑɝɖɚɘ ɔ ɜɟɣəɚɘ ɘɑɞɚɐɑ Ɏɧɐɑɗɑəɔɫ ɛɌɞɚɗɚ-

ɏɔɣɑɝɖɔɡ ɚɣɌɏɚɎ, ɓəɌɣɔɘɚ əɑ ɜɌɓɗɔɣɌɗɔɝɨ (p > 0,05) ɔ ɝɚɝɞɌɎɔɗɔ: ɐɗɫ MTV ɛɜɔ ɛɚɜɚɏɚɎɚɘ ɓəɌɣɑ-

əɔɔ SUVmax Ó 2,5 ð 365Ñ469 ɝɘı ɔ 357Ñ428 ɝɘı, ɛɜɔ SUVmax Ó 4,0 ð 215Ñ285 ɝɘı ɔ 209Ñ266 ɝɘı; 

ɐɗɫ TLG ɛɜɔ SUVmax Ó 2,5 ð 1870Ñ2168 ɝɘı ɔ 1849Ñ2080 ɝɘı, ɛɜɔ SUVmax Ó 4,0 ð 1356Ñ1628 ɝɘı 

ɔ 1352Ñ1621 ɝɘı ɝɚɚɞɎɑɞɝɞɎɑəəɚ. ȺɐəɌɖɚ ɛɜɔ ɌəɌɗɔɓɑ ɛɚɐɏɜɟɛɛ ɍɚɗɨəɧɡ ɝ ɜɌɓɗɔɣəɧɘɔ ɝɞɌɐɔɫ-

ɘɔ ɓɌɍɚɗɑɎɌəɔɫ ɍɚɗɑɑ ɎɧɜɌɒɑəəɧɑ ɜɌɓɗɔɣɔɫ ɛɚɖɌɓɌɞɑɗɑɕ, ɛɚɗɟɣɑəəɧɑ ɘɑɒɐɟ ɐɎɟɘɫ ɘɑɞɚɐɌɘɔ 

ɚɍɜɌɍɚɞɖɔ, ɚɛɜɑɐɑɗɫɗɔɝɨ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɜɌɝɛɜɚɝɞɜɌəɑəəɧɘ ɛɜɚɢɑɝɝɚɘ. Ƚɗɑɐɟɑɞ ɚɞɘɑɞɔɞɨ, ɣɞɚ 

ɌɎɞɚɘɌɞɔɣɑɝɖɔɕ ɘɑɞɚɐ Ɏɧɐɑɗɑəɔɫ ɚɣɌɏɚɎ ɞɜɑɍɚɎɌɗ ɓəɌɣɔɞɑɗɨəɚ ɘɑəɨɤɑɏɚ Ɏɜɑɘɑəɔ.  

ȳɌɖɗɪɣɑəɔɑ. ȻɚɖɌɓɌɞɑɗɔ ɚɍɦɑɘəɧɡ ȻɉȾ-ɍɔɚɘɌɜɖɑɜɚɎ ð MTV ɔ TLG, ɜɌɝɝɣɔɞɌəəɧɑ ɌɎɞɚ-

ɘɌɞɔɣɑɝɖɔɘ ɔ ɜɟɣəɧɘ ɘɑɞɚɐɚɘ, ɝɟɥɑɝɞɎɑəəɚ əɑ ɜɌɓɗɔɣɌɪɞɝɫ. ȻɑɜɎɚəɌɣɌɗɨəɧɕ ɚɛɧɞ ɛɚɖɌɓɌɗ, 

ɣɞɚ ɚɍɌ ɘɑɞɚɐɌ ɘɚɏɟɞ ɔɝɛɚɗɨɓɚɎɌɞɨɝɫ ɛɜɔ ȷɁ, ɛɜɔ ɩɞɚɘ ɌɎɞɚɘɌɞɔɣɑɝɖɔɕ ɘɑɞɚɐ ɛɚɐɝɣɑɞɌ ɫɎɗɫɑɞ-

ɝɫ ɝɟɥɑɝɞɎɑəəɚ ɘɑəɑɑ ɞɜɟɐɚɑɘɖɔɘ. 
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VOLUMETRIC PET-BIOMARKERS IN HODGKIN'S LYMPHOMA. THE INITIAL EXPERIENCE OF 

AUTOMATIC AND MANUAL METHODS OF EVALUATION 

 

Aslanidis I.P., Metelkina M.V., Mukhortova O.V., Pursanova D.M.,  

Shurupova I.V., Manukova V.A.  
 

A.N. Bakulev Scientific Center for Cardiovascular Surgery. Moscow, Russia.  

 

urpose.  To compare the volumetric of  PET-biomarkers ð the total metabolic tumor volume 

(MTV) and the total lesion glycolysis (TLG) ð in Hodgkin's lymphoma patients using auto-

matic and manual methods for pathological foci segmentation.  

Material and methods.  This retrospective study included 2 4 Hodgkin's lymphoma patients 

with different stages who underwent staging with 18F -FGD PET/CT. The examinations exams were 

carried out on a PET/CT scanner (Biograph -64, Siemens) 90 minutes after intravenous administra-

tion of 18F -FDG (175 -200 MBq) in the òwhole bodyó regime. The examinations were processed with 

automatic (MFS) and manual methods to obtain MTV and TLG using two fixed absolute thresholds 

(SUVmax Ó 2,5 ɔ SUVmax Ó 4,0) for each lesion.  

Results.  In the group (n=24), there were no statistical dif ferences between the mean values 

and SD obtained by automatic (multi -foci segmentation ð MFS) and manual methods (p > 0.05). Ⱦhe 

values amounted, respectively, for the MTV 365Ñ469 cmı and 357Ñ428 cmı for the SUVmax Ó 2,5 

threshold and 215Ñ285 cmı and 209Ñ266 cmı for the SUVmax Ó 4,0 threshold; for the TLG 

1870Ñ2168 cmı and 1849Ñ2080 cmı for the SUVmax Ó 2,5 threshold and 1356Ñ1628 cmı and 

1352Ñ1621 cmı for the SUVmax Ó 4,0 threshold. The analysis of patients with different stages of dis-

ease was also done. M ore pronounced differences in the indicators were revealed in patients with 

disseminated disease. The time for MTV and TLG calculation was much shorter when automatic 

(MFS) method was used.  

Conclusion.  The calculation of MTV and TLG using automatic (MFS) a nd manual methods 

are generate similar results, but automatic method much less time consumes. Initial experience has 

shown that both methods can be used in Hodgkin's lymphoma patients.  

 

Keywords: PET/CT, 18F -fluorodeoxyglucose, Hodgkin's lymphoma, metaboli c tumor volume, 

total lesion glycolysis, MTV, TLG.  
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ɝɎɫɓɔ ɝ ɛɚɫɎɗɑəɔɑɘ əɚɎɧɡ Ɏɚɓɘɚɒ-

əɚɝɞɑɕ ɩɠɠɑɖɞɔɎəɚɏɚ ɗɑɣɑəɔɫ ɜɌɓ-

ɗɔɣəɧɡ ɚəɖɚɗɚɏɔɣɑɝɖɔɡ ɓɌɍɚɗɑɎɌ-

əɔɕ ɔɐɑɞ ɤɔɜɚɖɔɕ ɛɚɔɝɖ ɞɚɣəɧɡ 

ɛɜɚɏəɚɝɞɔɣɑɝɖɔɡ ɠɌɖɞɚɜɚɎ, ɖɚɞɚ-

ɜɧɑ ɘɚɏɟɞ Ɏɗɔɫɞɨ əɌ Ɏɧɍɚɜ ɗɑɣɑɍəɚɕ ɞɌɖɞɔ-

ɖɔ.  Ȯ ɩɞɚɘ ɖɗɪɣɑ, ɛɜɔ ɔɝɛɚɗɨɓɚɎɌəɔɔ ɛɚɓɔ-

ɞɜɚəəɚ-ɩɘɔɝɝɔɚəəɚɕ ɞɚɘɚɏɜɌɠɔɔ, ɝɚɎɘɑ-

ɥɑəəɚɕ ɝ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɑɕ 

(ȻɉȾ/ȶȾ), ɌɖɞɔɎəɚ ɔɓɟɣɌɪɞɝɫ ɚɍɦɑɘəɧɑ ȻɉȾ-

ɍɔɚɘɌɜɖɑɜɧ ð ɚɍɥɔɕ ɘɑɞɌɍɚɗɔɣɑɝɖɔɕ ɚɍɦɑɘ 

ɚɛɟɡɚɗɔ (MTV) ɔ ɚɍɥɔɕ ɟɜɚɎɑəɨ ɏɗɔɖɚɗɔɓɌ 

(TLG) [1 - 4]. MTV ð ɩɞɚ ɝɟɘɘɌ ɘɑɞɌɍɚɗɔɣɑɝɖɔɡ 

ɚɍɦɑɘɚɎ Ɏɝɑɡ ɚɛɟɡɚɗɑɎɧɡ ɚɣɌɏɚɎ, ɚɛɜɑɐɑɗɫɑ-

ɘɧɡ ɛɜɔ ȻɉȾ/ȶȾ, ɡɌɜɌɖɞɑɜɔɓɟɑɞ ɚɛɟɡɚɗɑɎɟɪ 

əɌɏɜɟɓɖɟ; TLG ð ɚɍɥɔɕ ɟɜɚɎɑəɨ ɏɗɔɖɚɗɔɓɌ Ɏ 

ɎɧɫɎɗɑəəɧɡ ɚɛɟɡɚɗɑɎɧɡ ɚɣɌɏɌɡ, ɡɌɜɌɖɞɑɜɔ-

ɓɟɑɞ ɌɏɜɑɝɝɔɎəɚɝɞɨ ɚɛɟɡɚɗɔ. ȸɑɞɚɐɔɖɔ Ɏɧ-

ɣɔɝɗɑəɔɫ MTV ɔ TLG Ɏ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ əɑ 

ɝɞɌəɐɌɜɞɔɓɔɜɚɎɌəɧ. Ȯ ɐɚɝɞɟɛəɧɡ ɛɟɍɗɔɖɌ-

ɢɔɫɡ ɔɝɛɚɗɨɓɟɪɞɝɫ ɜɌɓɗɔɣəɧɑ ɛɜɚɏɜɌɘɘɧ 

ɐɗɫ ɔɡ ɚɛɜɑɐɑɗɑəɔɫ ɔ ɜɌɓɗɔɣəɧɑ ɖɜɔɞɑɜɔɔ 

ɐɗɫ ɚɖɚəɞɟɜɔɎɌəɔɫ ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ ɚɣɌɏɚɎ, 

ɣɞɚ ɔɝɖɗɪɣɌɑɞ Ɏɚɓɘɚɒəɚɝɞɨ ɛɜɔɘɑəɑəɔɫ 

ɐɌəəɧɡ ɛɚɖɌɓɌɞɑɗɑɕ Ɏ ɖɗɔəɔɣɑɝɖɚɕ ɛɜɌɖɞɔɖɑ 

[6 - 9]. Ȯ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ ɔɐɑɞ ɛɜɚɢɑɝɝ ɛɚ-

ɔɝɖɌ əɌɔɍɚɗɑɑ ɛɜɚɝɞɧɡ ɔ ɍɧɝɞɜɧɡ ɘɑɞɚɐɚɎ 

Ɏɧɣɔɝɗɑəɔɫ ɚɍɦɑɘəɧɡ ȻɉȾ-ɍɔɚɘɌɜɖɑɜɚɎ. 

ȻɜɚɏɜɌɘɘəɚɑ ɚɍɑɝɛɑɣɑəɔɑ ɐɗɫ ɚɍɜɌ-

ɍɚɞɖɔ ȻɉȾ/ȶȾ-ɐɌəəɧɡ, ɛɜɑɐɚɝɞɌɎɗɫɑɘɚɑ 
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ɠɔɜɘɌɘɔ-ɛɜɚɔɓɎɚɐɔɞɑɗɫɘɔ ɐɔɌɏəɚɝɞɔɣɑɝɖɚ-

ɏɚ ɚɍɚɜɟɐɚɎɌəɔɫ, ɛɚɓɎɚɗɫɑɞ ɔɝɛɚɗɨɓɚɎɌɞɨ ɐɎɌ 

ɘɑɞɚɐɌ Ɏɧɣɔɝɗɑəɔɫ MTV ɔ TLG: ɌɎɞɚɘɌɞɔɣɑ-

ɝɖɔɕ ɔ ɜɟɣəɚɕ.  Ƚɗɚɒəɚɝɞɔ ɜɟɣəɚɏɚ ɘɑɞɚɐɌ 

Ɏɧɣɔɝɗɑəɔɫ ɚɍɦɑɘəɧɡ ȻɉȾ-ɍɔɚɘɌɜɖɑɜɚɎ 

ɝɎɫɓɌəɧ ɝ Ɏɖɗɪɣɑəɔɑɘ Ɏ ɝɠɑɜɔɣɑɝɖɟɪ ɓɚəɟ 

ɔəɞɑɜɑɝɌ ɜɫɐɚɘ ɜɌɝɛɚɗɚɒɑəəɧɡ ɚɍɗɌɝɞɑɕ ɝ 

ɠɔɓɔɚɗɚɏɔɣɑɝɖɔɘ əɌɖɚɛɗɑəɔɑɘ ɜɌɐɔɚɠɌɜɘ-

ɛɜɑɛɌɜɌɞɌ (ȼɀȻ) ɔ əɑɚɍɡɚɐɔɘɚɝɞɨɪ ɔɡ ɜɟɣ-

əɚɏɚ ɔɝɖɗɪɣɑəɔɫ ɔɓ ɛɚɐɝɣɑɞɌ MTV ɔ TLG, Ɍ 

ɞɌɖɒɑ ɝ ɐɗɔɞɑɗɨəɚɝɞɨɪ Ɏɧɐɑɗɑəɔɫ ɍɚɗɨɤɚɏɚ 

ɖɚɗɔɣɑɝɞɎɌ ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ ɚɣɌɏɚɎ ɟ ɛɌɢɔɑə-

ɞɚɎ ɝ ɐɔɝɝɑɘɔəɔɜɚɎɌəəɧɘ ɛɜɚɢɑɝɝɚɘ [6 - 9]. 

Ȼɜɔ ɌɎɞɚɘɌɞɔɣɑɝɖɚɘ ɛɚɐɝɣɑɞɑ MTV ɔ TLG 

əɑɚɍɡɚɐɔɘɚɝɞɨ ɜɟɣəɚɕ ɖɚɜɜɑɖɢɔɔ Ɏɧɐɑɗɑə-

əɧɡ ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ ɚɣɌɏɚɎ ɚɞ ɛɜɔɗɑɒɌɥɔɡ 

ɓɚə ɝ ɠɔɓɔɚɗɚɏɔɣɑɝɖɔɘ əɌɖɚɛɗɑəɔɑɘ ȼɀȻ 

ɎɚɓəɔɖɌɑɞ ɜɑɒɑ, Ɍ ɚɍɥɑɑ Ɏɜɑɘɫ Ɏɧɣɔɝɗɑəɔɫ 

ɟɖɌɓɌəəɧɡ ɛɚɖɌɓɌɞɑɗɑɕ ɝɟɥɑɝɞɎɑəəɚ ɘɑəɨɤɑ 

[9 - 11].  

ɂɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. 

ȽɚɛɚɝɞɌɎɗɑəɔɑ ɓəɌɣɑəɔɕ ɚɍɦɑɘəɧɡ 

ȻɉȾ-ɍɔɚɘɌɜɖɑɜɚɎ (MTV ɔ TLG), ɜɌɝɝɣɔɞɌə-

əɧɡ ɛɜɔ ɌɎɞɚɘɌɞɔɣɑɝɖɚɘ ɔ ɜɟɣəɚɘ ɘɑɞɚɐɌɡ 

Ɏɧɐɑɗɑəɔɫ ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ ɚɣɌɏɚɎ, ɟ ɍɚɗɨəɧɡ 

ɗɔɘɠɚɘɚɕ ɁɚɐɒɖɔəɌ (ȷɁ).  

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. 

ȼɑɞɜɚɝɛɑɖɞɔɎəɚ ɍɧɗɔ ɛɜɚɌəɌɗɔɓɔɜɚ-

ɎɌəɧ ɜɑɓɟɗɨɞɌɞɧ ȻɉȾ/ȶȾ, Ɏɧɛɚɗəɑəəɧɡ 24 

ɛɌɢɔɑəɞɌɘ ɝ ɜɌəəɔɘɔ (n=14) ɔ ɜɌɝɛɜɚɝɞɜɌ-

əɑəəɧɘɔ (n=10) ɝɞɌɐɔɫɘɔ ɎɛɑɜɎɧɑ ɎɧɫɎɗɑə-

əɚɕ ȷɁ.  

Ȯ ɌəɌɗɔɓɔɜɟɑɘɟɪ ɏɜɟɛɛɟ (n=24) Ɏɚɤɗɔ 

16 ɒɑəɥɔə ɔ 8 ɘɟɒɣɔə; ɝɜɑɐəɔɕ ɎɚɓɜɌɝɞ ð 

33,3Ñ11,1 ɗɑɞ (14ð55 ɗɑɞ); ɣɑɞɧɜəɌɐɢɌɞɨ ɛɌ-

ɢɔɑəɞɚɎ (58%) ɝɚ II ɝɞɌɐɔɑɕ ȷɁ, ɣɑɞɎɑɜɚ (17%) 

ɝ III ɔ ɤɑɝɞɑɜɚ (25%) ɝ IV ɝɞɌɐɔɑɕ. ȿ Ɏɝɑɡ ɛɌ-

ɢɔɑəɞɚɎ ɐɔɌɏəɚɓ ɍɧɗ ɎɑɜɔɠɔɢɔɜɚɎɌə ɏɔɝɞɚ-

ɗɚɏɔɣɑɝɖɔ. 

Ȯɝɑɘ ɍɚɗɨəɧɘ ȻɉȾ/ȶȾ-ɔɝɝɗɑɐɚɎɌəɔɑ 

Ɏɧɛɚɗəɫɗɚɝɨ ɛɚ ɝɞɌəɐɌɜɞəɚɘɟ ɛɜɚɞɚɖɚɗɟ.  

ȻɚɐɏɚɞɚɎɖɌ ɖ ɔɝɝɗɑɐɚɎɌəɔɪ ɎɖɗɪɣɌɗɌ ɝɟɞɖɔ 

ɍɑɓɟɏɗɑɎɚɐəɚɕ ɐɔɑɞɧ ɔ əɑ ɘɑəɑɑ 6 ɣɌɝɚɎ ɏɚ-

ɗɚɐɌəɔɫ. ȴɝɝɗɑɐɚɎɌəɔɫ ɛɜɚɎɚɐɔɗɔɝɨ əɌ ɝɚɎ-

ɘɑɥɑəəɚɘ ȻɉȾ/ȶȾ-ɝɖɌəɑɜɑ (Biograph-64, 

Siemens), ɛɚɝɗɑ ɏɔɐɜɌɞɌɢɔɔ (ɛɑɜɚɜɌɗɨəɧɕ 

ɛɜɔɑɘ 1-1,5 ɗɔɞɜɚɎ Ɏɚɐɧ) ɔ ɣɑɜɑɓ 90 ɘɔəɟɞ 

ɛɚɝɗɑ ɎəɟɞɜɔɎɑəəɚɏɚ ɎɎɑɐɑəɔɫ 175-200 ȸȭɖ 

18F -ɠɞɚɜɐɑɓɚɖɝɔɏɗɪɖɚɓɧ (18F-ɀȰȯ) Ɏ ɜɑɒɔ-

ɘɑ ɚɍɝɗɑɐɚɎɌəɔɫ çɎɝɑɏɚ ɞɑɗɌè (ɚɞ ɟɜɚɎəɫ ɏɗɌɓ-

əɔɢ ɐɚ Ɏɑɜɡəɑɕ ɞɜɑɞɔ ɍɑɐɜɌ Ɏɖɗɪɣɔɞɑɗɨəɚ). 

ȻɚɝɗɑɐɚɎɌɞɑɗɨəɚ Ɏɧɛɚɗəɫɗɔɝɨ ɜɑəɞɏɑəɚɎɝɖɌɫ 

ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ (ȶȾ) ɔ ȻɉȾ-

ɝɖɌəɔɜɚɎɌəɔɑ. ȶȾ-ɝɖɌəɔɜɚɎɌəɔɑ ɛɜɚɎɚɐɔ-

ɗɚɝɨ Ɏ əɔɓɖɚɐɚɓəɚɘ ɜɑɒɔɘɑ (120 kV ɔ 70-120 

mȬ); ȻɉȾ-ɝɖɌəɔɜɚɎɌəɔɑ Ɏɧɛɚɗəɫɗɚɝɨ Ɏ ɖɜɌ-

əɔɚɖɌɟɐɌɗɨəɚɘ əɌɛɜɌɎɗɑəɔɔ, ɛɚ 3 ɘɔəɟɞɧ əɌ 

ɖɌɒɐɚɑ ɛɚɗɚɒɑəɔɑ ɝɞɚɗɌ ɝɖɌəɑɜɌ. ȼɑɖɚə-

ɝɞɜɟɖɢɔɫ ȻɉȾ-ɐɌəəɧɡ ɚɝɟɥɑɝɞɎɗɫɗɌɝɨ ɛɚ 

ɔɞɑɜɌɢɔɚəəɚɘɟ Ɍɗɏɚɜɔɞɘɟ OSEM (2 ɔɞɑɜɌɢɔɔ 

ɔ 14 ɛɚɐɘəɚɒɑɝɞɎ). 

ȺɍɜɌɍɚɞɖɌ ɜɑɓɟɗɨɞɌɞɚɎ ȻɉȾ/ȶȾ-

ɔɝɝɗɑɐɚɎɌəɔɕ ɛɜɚɎɚɐɔɗɌɝɨ ɝ ɛɜɔɘɑəɑəɔɑɘ 

ɖɚɘɘɑɜɣɑɝɖɚɏɚ ɛɜɚɏɜɌɘɘəɚɏɚ ɚɍɑɝɛɑɣɑəɔɫ 

syngo.via (Siemens). ȻɚɖɌɓɌɞɑɗɔ MTV ɔ TLG 

ɜɌɝɝɣɔɞɧɎɌɗɔɝɨ ɐɎɟɘɫ ɘɑɞɚɐɌɘɔ ð ɜɟɣəɧɘ ɔ 

ɌɎɞɚɘɌɞɔɣɑɝɖɔɘ, ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɐɗɫ ɖɌɒ-

ɐɚɏɚ ɐɎɟɡ Ɍɍɝɚɗɪɞəɧɡ ɛɚɜɚɏɚɎɧɡ ɓəɌɣɑəɔɕ 

ɚɞɝɑɣɖɔ ɠɚəɌ: SUVmax (ɘɌɖɝɔɘɌɗɨəɧɕ ɝɞɌə-

ɐɌɜɞɔɓɚɎɌəəɧɕ ɟɜɚɎɑəɨ əɌɖɚɛɗɑəɔɫ ȼɀȻ) Ó 

2,5 ɔ SUVmax Ó 4,0.  

Ȼɜɔ ɔɝɛɚɗɨɓɚɎɌəɔɔ ɜɟɣəɚɏɚ ɘɑɞɚɐɌ 

Ɏɧɣɔɝɗɑəɔɫ ɚɍɦɑɘəɧɡ ȻɉȾ-ɍɔɚɘɌɜɖɑɜɚɎ 

ɛɜɚɎɚɐɔɗɌɝɨ ɜɟɣəɌɫ ɚɍɎɚɐɖɌ ɖɌɒɐɚɏɚ ɛɌɞɚ-

ɗɚɏɔɣɑɝɖɚɏɚ ɚɣɌɏɌ ɝ ɛɑɜɎɚəɌɣɌɗɨəɧɘ Ɏɧɐɑ-

ɗɑəɔɑɘ ɝɠɑɜɔɣɑɝɖɚɕ ɓɚəɧ ɔəɞɑɜɑɝɌ ɔ ɛɚɝɗɑ-

ɐɟɪɥɔɘ ɚɖɚəɞɟɜɔɎɌəɔɑɘ ɚɣɌɏɌ ɛɚ ɓɌɐɌəəɚ-

ɘɟ ɛɚɜɚɏɚɎɚɘɟ ɓəɌɣɑəɔɪ ɚɞɝɑɣɖɔ ɠɚəɌ ð 

SUVmax Ó 2,5 ɔ SUVmax Ó 4,0 [6, 7, 9]. Ȼɜɚ-

ɎɚɐɔɗɌɝɨ ɖɚɜɜɑɖɢɔɫ ɚɍɎɚɐɖɔ ɛɌɞɚɗɚɏɔɣɑɝɖɚ-

ɏɚ ɚɣɌɏɌ ɚɞ ɛɜɔɗɑɒɌɥɔɡ ɓɚə ɝ ɠɔɓɔɚɗɚɏɔɣɑ-

ɝɖɔɘ əɌɖɚɛɗɑəɔɑɘ. ȳɌɞɑɘ ɌɎɞɚɘɌɞɔɣɑɝɖɔ 

Ɏɧɣɔɝɗɫɗɝɫ ɘɑɞɌɍɚɗɔɣɑɝɖɔɕ ɚɍɦɑɘ ɔ ɟɜɚɎɑəɨ 

ɏɗɔɖɚɗɔɓɌ Ɏ ɖɌɒɐɚɘ ɔɓ ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ ɚɣɌ-

ɏɚɎ ɝ ɛɚɝɗɑɐɟɪɥɔɘ ɔɡ ɝɟɘɘɔɜɚɎɌəɔɑɘ (ɜɔɝ. 

1 Ɍ, 2 Ɍ). 

Ȼɜɔ ɔɝɛɚɗɨɓɚɎɌəɔɔ ɌɎɞɚɘɌɞɔɣɑɝɖɚɏɚ 

ɘɑɞɚɐɌ Ɏɧɣɔɝɗɑəɔɫ ɚɍɦɑɘəɧɡ ȻɉȾ-

ɍɔɚɘɌɜɖɑɜɚɎ ɘɑɞɚɐɚɘ ɘɟɗɨɞɔɠɚɖɌɗɨəɚɕ ɝɑɏ-

ɘɑəɞɌɢɔɔ, Ɏɧɐɑɗɑəɔɑ ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ ɚɣɌɏɚɎ 

ɛɜɚɎɚɐɔɗɚɝɨ ɌɎɞɚɘɌɞɔɣɑɝɖɔ ɛɚɝɗɑ ɚɛɜɑɐɑɗɑ-

əɔɫ ɚɍɗɌɝɞɔ ɔəɞɑɜɑɝɌ, ɎɖɗɪɣɌɪɥɑɕ Ɏɝɑ ɛɌ-

ɞɚɗɚɏɔɣɑɝɖɔɑ ɚɣɌɏɔ, ɔ ɎɧɍɚɜɌ ɛɚɜɚɏɚɎɚɏɚ 

ɓəɌɣɑəɔɫ ɚɞɝɑɣɖɔ ɠɚəɌ [9 - 11]. Ȱɗɫ ɩɞɚɏɚ əɌ 

ɔɓɚɍɜɌɒɑəɔɔ Ɏ ɖɚɜɚəɌɜəɚɕ ɛɜɚɑɖɢɔɔ ɛɜɫɘɚ-

ɟɏɚɗɨəɚɕ ɜɌɘɖɚɕ ɎɧɐɑɗɫɗɌɝɨ ɚɍɗɌɝɞɨ, Ɏɖɗɪ-

ɣɌɪɥɌɫ Ɏɝɑ ɚɣɌɏɔ ɛɌɞɚɗɚɏɔɣɑɝɖɚɏɚ ɏɔɛɑɜɘɑ-

ɞɌɍɚɗɔɓɘɌ, ɛɜɔ əɑɚɍɡɚɐɔɘɚɝɞɔ ɎɧɍɜɌəəɌɫ 

ɚɍɗɌɝɞɨ ɖɚɜɜɑɖɞɔɜɚɎɌɗɌɝɨ əɌ ɔɓɚɍɜɌɒɑəɔɫɡ 

Ɏ ɌɖɝɔɌɗɨəɚɕ ɔ ɝɌɏɔɞɞɌɗɨəɚɕ ɛɜɚɑɖɢɔɫɡ. Ȯɝɑ 

Ɏɧɐɑɗɑəəɧɑ ɚɣɌɏɔ ɛɜɚɝɘɌɞɜɔɎɌɗɔɝɨ ɔ Ɏ ɜɟɣ-

əɚɘ ɜɑɒɔɘɑ ɛɜɚɎɚɐɔɗɚɝɨ ɔɝɖɗɪɣɑəɔɑ ɚɤɔ-

ɍɚɣəɚ ɎɧɍɜɌəəɧɡ ɓɚə ɝ ɠɔɓɔɚɗɚɏɔɣɑɝɖɔɘ 

əɌɖɚɛɗɑəɔɑɘ ɛɜɑɛɌɜɌɞɌ (ɞɌɖɔɑ, ɖɌɖ ɏɚɗɚɎəɚɕ 

ɘɚɓɏ, əɑɍəɧɑ ɘɔəɐɌɗɔəɧ, ɛɚɣɖɔ, ɘɚɣɑɎɚɕ 

ɛɟɓɧɜɨ ɔɗɔ ɘɚɣɑɞɚɣəɔɖɔ) (ɜɔɝ. 3). Ȯ ɚɝɞɌɎ-

ɗɑəəɧɡ ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ ɚɣɌɏɌɡ Ɏɧɣɔɝɗɑəɔɑ 

MTV ɔ TLG ɚɝɟɥɑɝɞɎɗɫɗɚɝɨ ɌɎɞɚɘɌɞɔɣɑɝɖɔ 

(ɜɔɝ. 1 ɍ, 2 ɍ). 

ȼɑɓɟɗɨɞɌɞɧ. 

Ȼɚɗɟɣɑəəɧɑ ɓəɌɣɑəɔɫ ɚɍɦɑɘəɧɡ ȻɉȾ-

ɍɔɚɘɌɜɖɑɜɚɎ, ɜɌɝɝɣɔɞɌəəɧɑ ɜɟɣəɧɘ ɔ ɌɎɞɚ-

ɘɌɞɔɣɑɝɖɔɘ ɘɑɞɚɐɚɘ, ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɐɗɫ 

ɖɌɒɐɚɏɚ, ɐɎɟɡ ɛɚɜɚɏɚɎɧɡ ɓəɌɣɑəɔɕ ɚɞɝɑɣɖɔ 

ɠɚəɌ: SUVmax Ó 2,5 ɔ SUVmax Ó 4,0, ɛɜɑɐ-

ɝɞɌɎɗɑəɧ Ɏ ɞɌɍɗɔɢɑ ʈ1. 

Ȯ ɛɜɚɌəɌɗɔɓɔɜɚɎɌəəɚɕ ɏɜɟɛɛɑ (n=24) 

ɝɜɑɐəɔɑ ɓəɌɣɑəɔɫ ɔ ɝɞɌəɐɌɜɞəɧɑ ɚɞɖɗɚəɑəɔɫ  
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ʈʠʩ. 1. ʇʕʊ ʠ ʬʫʟʠʦʥʠʨʦʚʘʥʥr ʡ ʇʕʊ/ʂʊ ʚ ʘʢʩʠʘʣɹʥr ʭ
ʧʨʦʝʢʮʠ̫ʭ, ʇʕʊʚʢʦʨʦʥʘʣɹʥʦʡʧʨʦʝʢʮʠʠ.
ʉʨʘʚʥʝʥʠʝʨʫʯʥʦʛʦ(ʘ) ʠʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ(ʙ) ʤʝʪʦʜʦʚʨʘʩʯʝʪʘMTV ʠ

TLG ʩʧʦʨʦʛʦʚrʤ ʟʥʘʯʝʥʠʝʤ ʦʪʩʝʯʢʠʬʦʥʘSUVmax Ó 2,5, ʫ

ʧʘʮʠʝʥʪʢʠʩʣʠʤʬʦʤʦʡʍʦʜʞʢʠʥʘIIɸ ʩʪ., ʩʧʦʨʘʞʝʥʠʝʤʧʨʘʚrʭ

ʥʘʜʢʣʁʯʠʯʥrʭʠʤʝʜʠʘʩʪʠʥʘʣɹʥrʭʣʠʤʬʦʫʟʣʦʚ. ʇʨʠʘʚʪʦʤʘʪʠʯʝʩʢʦʤ

ʤʝʪʦʜʝ: MTV = 50 ʩʤį, TLG = 166 ʩʤį; ʧʨʠʨʫʯʥʦʤʤʝʪʦʜʝ: MTV = 51

ʩʤį, TLG = 170ʩʤį.

Fig. 1. PET and fused PET/CT in axial reconstractions, PET in coronal
reconstractions.

Comparison of manual (a) and automatic (b) methods for calculating MTV

and TLG with a SUVmax Ó2.5 threshold in a patient with IIA stage

Hodgkin's lymphoma, with lesions to the right supraclavicular and

mediastinal lymph nodes. Automatic method: MTV = 50 cmį, TLG = 166

cmį; manual method: MTV = 51 cmį, TLG = 170 cmį.

SUVmax җ  2,5

ʈʠʩ. 1 (Fig. 1)
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ʈʠʩ. 2 (Fig. 2)

ʈʠʩ. 2. ʇʕʊ ʠ ʬʫʟʠʦʥʠʨʦʚʘʥʥr ʡ ʇʕʊ/ʂʊ ʚ ʘʢʩʠʘʣɹʥr ʭ
ʧʨʦʝʢʮʠ̫ʭ, ʇʕʊʚʩʘʛʛʠʪʘʣɹʥʦʡʧʨʦʝʢʮʠʠ.
ʉʨʘʚʥʝʥʠʝʨʫʯʥʦʛʦ(ʘ) ʠʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ(ʙ) ʤʝʪʦʜʦʚʨʘʩʯʝʪʘMTV ʠ

TLGʩʧʦʨʦʛʦʚrʤʟʥʘʯʝʥʠʝʤʦʪʩʝʯʢʠʬʦʥʘSUVmax Ó4,0ʫʧʘʮʠʝʥʪʘʩ

ʣʠʤʬʦʤʦʡ ʍʦʜʞʢʠʥʘ IVB ʩʪ., ʩ ʧʦʨʘʞʝʥʠʝʤ ʧʝʨʠʬʝʨʠʯʝʩʢʠʭ,

ʤʝʜʠʘʩʪʠʥʘʣɹʥrʭʣʠʤʬʦʫʟʣʦʚ(bulky disease) c ʠʥʬʠʣɹʪʨʘʮʠʝʡʤ̫ʛʢʠʭ

ʪʢʘʥʝʡʧʝʨʝʜʥʝʡʛʨʫʜʥʦʡʩʪʝʥʢʠ, ʣʝʛʢʦʛʦ, ʣʠʤʬʦʫʟʣʦʚʚʦʨʦʪʧʝʯʝʥʠ,

ʟʘʙʨʁ ʠhʥʥrʭʣʠʤʬʦʫʟʣʦʚ, ʩʝʣʝʟʝʥʢʠ. ʇʨʠʘʚʪʦʤʘʪʠʯʝʩʢʦʤʤʝʪʦʜʝ:

MTV = 1015 ʩʤį, TLG = 6069ʩʤį; ʧʨʠʨʫʯʥʦʤʤʝʪʦʜʝ: MTV = 957ʩʤį,

TLG = 5827ʩʤį.

Fig. 2.  PET and fused PET/CT in axial reconstractions, PET in sagittal 
reconstractions. 
Comparison of manual (a) and automatic (b) methods for calculating MTV 

and TLG with SUVmax Ó 4.0 threshold in a patient with IVB stage 

Hodgkin's lymphoma, with lesions of peripheral, mediastinal lymph nodes 

(bulky disease) with soft tissue infiltration of the anterior chest wall, lung, 

intraperitoneal and retroperitoneal lymph nodes, spleen. Automatic method: 

MTV = 1015 cmį, TLG = 6069 cmį; manual method: MTV = 957 cmį, 

TLG = 5827 cmį.

SUVmax җ 4,0

 

ȼɔɝ. 2 (Fig. 2) 

ȼɔɝ. 1.   ȻɉȾ ɔ ɠɟɓɔɚəɔɜɚɎɌəəɧɕ ȻɉȾ/ȶȾ-ɝɖɌə 

Ɏ ɌɖɝɔɌɗɨəɚɕ ɛɗɚɝɖɚɝɞɔ, ȻɉȾ Ɏ ɖɚɜɚəɌɗɨəɚɕ 

ɛɗɚɝɖɚɝɞɔ. 

ȽɜɌɎəɑəɔɑ ɜɟɣəɚɏɚ (Ɍ) ɔ ɌɎɞɚɘɌɞɔɣɑɝɖɚɏɚ (ɍ) ɘɑɞɚ-

ɐɚɎ ɜɌɝɣɑɞɌ MTV ɔ TLG ɝ ɛɚɜɚɏɚɎɧɘ ɓəɌɣɑəɔɑɘ 

ɚɞɝɑɣɖɔ ɠɚəɌ SUVmax Ó 2,5, ɟ ɛɌɢɔɑəɞɖɔ ɝ ɗɔɘ-

ɠɚɘɚɕ ɁɚɐɒɖɔəɌ IIȬ ɝɞ., ɝ ɛɚɜɌɒɑəɔɑɘ ɛɜɌɎɧɡ 

əɌɐɖɗɪɣɔɣəɧɡ ɔ ɘɑɐɔɌɝɞɔəɌɗɨəɧɡ ɗɔɘɠɚɟɓɗɚɎ. 

Ȼɜɔ ɌɎɞɚɘɌɞɔɣɑɝɖɚɘ ɘɑɞɚɐɑ: MTV = 50 ɝɘı, TLG = 

166 ɝɘı; ɛɜɔ ɜɟɣəɚɘ ɘɑɞɚɐɑ: MTV = 51 ɝɘı, TLG = 

170 ɝɘı.  

Fig. 1.   PET and fused PET/CT in axial reconstrac-

tions, PET in coronal reconstractions.  

Comparison of manual (a) and automatic (b) methods 

for calculating MTV and TLG w ith a SUVmax Ó 2.5 

threshold in a patient with IIA stage Hodgkin's lym-

phoma, with lesions to the right supraclavicular and 

mediastinal lymph nodes. Automatic method: MTV = 

50 cmı, TLG = 166 cmı; manual method: MTV = 51 

cmı, TLG = 170 cmı. 

ȼɔɝ. 2.   ȻɉȾ ɔ ɠɟɓɔɚəɔɜɚɎɌəəɧɕ ȻɉȾ/ȶȾ-ɝɖɌə 

Ɏ ɌɖɝɔɌɗɨəɚɕ ɛɗɚɝɖɚɝɞɔ, ȻɉȾ Ɏ ɝɌɏɔɞɞɌɗɨəɚɕ 

ɛɗɚɝɖɚɝɞɔ. 

ȽɜɌɎəɑəɔɑ ɜɟɣəɚɏɚ (Ɍ) ɔ ɌɎɞɚɘɌɞɔɣɑɝɖɚɏɚ (ɍ) ɘɑɞɚ-

ɐɚɎ ɜɌɝɣɑɞɌ MTV ɔ TLG ɝ ɛɚɜɚɏɚɎɧɘ ɓəɌɣɑəɔɑɘ 

ɚɞɝɑɣɖɔ ɠɚəɌ SUVmax Ó 4,0 ɟ ɛɌɢɔɑəɞɌ ɝ ɗɔɘɠɚ-

ɘɚɕ ɁɚɐɒɖɔəɌ IVB ɝɞ., ɝ ɛɚɜɌɒɑəɔɑɘ ɛɑɜɔɠɑɜɔɣɑ-

ɝɖɔɡ, ɘɑɐɔɌɝɞɔəɌɗɨəɧɡ ɗɔɘɠɚɟɓɗɚɎ (bulky disease) 

c ɔəɠɔɗɨɞɜɌɢɔɑɕ ɘɫɏɖɔɡ ɞɖɌəɑɕ ɛɑɜɑɐəɑɕ ɏɜɟɐəɚɕ 

ɝɞɑəɖɔ, ɗɑɏɖɚɏɚ, ɗɔɘɠɚɟɓɗɚɎ Ɏɚɜɚɞ ɛɑɣɑəɔ, ɓɌɍɜɪ-

ɤɔəəɧɡ ɗɔɘɠɚɟɓɗɚɎ, ɝɑɗɑɓɑəɖɔ. Ȼɜɔ ɌɎɞɚɘɌɞɔɣɑ-

ɝɖɚɘ ɘɑɞɚɐɑ: MTV = 1015 ɝɘı, TLG = 6069 ɝɘı; ɛɜɔ 

ɜɟɣəɚɘ ɘɑɞɚɐɑ: MTV = 957 ɝɘı, TLG = 5827 ɝɘı. 

Fig. 2.   PET and fused PET/CT in axial reconstrac-

tions, PET in coronal reconstractions.  

Comparison of manual (a) and automatic (b) methods 

for calculating MTV and TLG with SUVmax Ó 4.0 

threshold in a patient with IVB stage Hodgkin's lym-

phoma, with lesions of peripheral, mediastinal lymph 

nodes (bulky disease) with soft tissue infiltration of 

the anterior chest wall, lung, intraperitoneal and ret-

roperitoneal lymph nodes, spleen. Automatic method: 

MTV = 1015 cmı, TLG = 6069 cmı; manual method: 

MTV = 957 cmı, TLG = 5827 cmı. 
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ʈʠʩ. 3. ʇʕʊʠʟʦʙʨʘʞʝʥʠ̫ ʚʘʢʩʠʘʣɹʥʦʡʠʩʘʛʛʠʪʘʣɹʥʦʡʧʨʦʝʢʮʠ̫ʭ.
ʇʨʠʤʝʨʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦʨʘʩʯʝʪʘMTV ʠTLG ʩʧʦʨʦʛʦʚrʤʟʥʘʯʝʥʠʝʤʦʪʩʝʯʢʠʬʦʥʘ

SUVmax Ó 2,5, ʫʧʘʮʠʝʥʪʘʩʣʠʤʬʦʤʦʡʍʦʜʞʢʠʥʘIIIɺʩʪ., ʩʧʦʨʘʞʝʥʠʝʤ ʝhʡʥrʭ,

ʥʘʜʢʣʁʯʠʯʥrʭ, ʤʝʜʠʘʩʪʠʥʘʣɹʥrʭ, ʚʥʫʪʨʠʙʨʁ ʠhʥʥrʭ, ʟʘʙʨʁ ʠhʥʥrʭ ʣʠʤʬʦʫʟʣʦʚ,

ʩʝʣʝʟʝʥʢʠ. ʘïʜʦʨʫʯʥʦʡʢʦʨʨʝʢʮʠʠʚrʜʝʣʝʥʠ̫ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭʦʯʘʛʦʚ; ʙïʧʦʩʣʝʨʫʯʥʦʡ

ʢʦʨʨʝʢʮʠʠʚrʜʝʣʝʥʠ̫ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭʦʯʘʛʦʚʠʠʩʢʣʁʯʝʥʠ̫ ʦʙʣʘʩʪʝʡʩʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤ

ʥʘʢʦʧʣʝʥʠʝʤʈʌʇ(ʚʨʦʪʦʛʣʦʪʢʝ, ʢʦʩʪʥʦʤʤʦʟʛʝʧʦʟʚʦʥʦʯʥʠʢʘ, ʧʦʯʢʘʭ). ɿʝʣʝʥrʤʢʨʫʛʦʤ

ʫʢʘʟʘʥʘʟʦʥʘʩʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤʥʘʢʦʧʣʝʥʠʝʤʧʨʝʧʘʨʘʪʘʚʢʦʩʪʥʦʤʤʦʟʛʝʧʦʟʚʦʥʦʯʥʠʢʘ,ʜʦ

(ʘ)ʠʧʦʩʣʝ(ʙ)ʨʫʯʥʦʡʢʦʨʨʝʢʮʠʠ(ʧʫʪʝʤʩʫʞʝʥʠ̫ʧʨ̫ʤʦʫʛʦʣɹʥʦʡʨʘʤʢʠ,ʚʢʣʁʯʘʁ ʝɦʡʦʯʘʛʠ

ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦʛʠʧʝʨʤʝʪʘʙʦʣʠʟʤʘ).

Fig. 3. PET images in axial and sagittal reconstractions.
An example of automatic calculation of MTV and TLG with a threshold SUVmax Ó2.5 in a

patient with IIIB stage Hodgkin's lymphoma, with lesions of the cervical, supraclavicular,

mediastinal, intraperitoneal, retroperitoneal lymph nodes, spleen. a - before manual correction of

the segmentation of pathological foci; b ïafter manual correction of the segmentation of

pathological foci and exclusion of areas with physiological accumulation of the

radiopharmaceutical (in the oropharynx, bone marrow of the spine, kidneys). The green circle

indicates the zone with physiological accumulation of the radiopharmaceutical in the bone

marrow of the spine, before (a) and after (b) manual correction (by narrowing the rectangular

frame, which includes foci of pathological hypermetabolism).
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ʈʠʩ. 3 (Fig. 3)

 

ȼɔɝ. 3 (Fig. 3) 
 

ȼɔɝ. 3.    ȻɉȾ-ɔɓɚɍɜɌɒɑəɔɫ Ɏ ɌɖɝɔɌɗɨəɚɕ ɔ ɝɌɏɔɞɞɌɗɨəɚɕ ɛɗɚɝɖɚɝɞɫɡ. 

Ȼɜɔɘɑɜ ɌɎɞɚɘɌɞɔɣɑɝɖɚɏɚ ɜɌɝɣɑɞɌ MTV ɔ TLG ɝ ɛɚɜɚɏɚɎɧɘ ɓəɌɣɑəɔɑɘ ɚɞɝɑɣɖɔ ɠɚəɌ SUVmax Ó 2,5,  ɟ 

ɛɌɢɔɑəɞɌ ɝ ɗɔɘɠɚɘɚɕ ɁɚɐɒɖɔəɌ IIIȮ ɝɞ., ɝ ɛɚɜɌɒɑəɔɑɘ ɤɑɕəɧɡ, əɌɐɖɗɪɣɔɣəɧɡ, ɘɑɐɔɌɝɞɔəɌɗɨəɧɡ, 

Ɏəɟɞɜɔɍɜɪɤɔəəɧɡ, ɓɌɍɜɪɤɔəəɧɡ ɗɔɘɠɚɟɓɗɚɎ, ɝɑɗɑɓɑəɖɔ. Ɍ ð ɐɚ ɜɟɣəɚɕ ɖɚɜɜɑɖɢɔɔ Ɏɧɐɑɗɑəɔɫ ɛɌɞɚɗɚ-

ɏɔɣɑɝɖɔɡ ɚɣɌɏɚɎ; ɍ ð ɛɚɝɗɑ ɜɟɣəɚɕ ɖɚɜɜɑɖɢɔɔ Ɏɧɐɑɗɑəɔɫ ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ ɚɣɌɏɚɎ ɔ ɔɝɖɗɪɣɑəɔɫ ɚɍɗɌɝɞɑɕ 

ɝ ɠɔɓɔɚɗɚɏɔɣɑɝɖɔɘ əɌɖɚɛɗɑəɔɑɘ ȼɀȻ (Ɏ ɜɚɞɚɏɗɚɞɖɑ, ɖɚɝɞəɚɘ ɘɚɓɏɑ ɛɚɓɎɚəɚɣəɔɖɌ, ɛɚɣɖɌɡ). ȳɑɗɑəɧɘ 

ɖɜɟɏɚɘ ɟɖɌɓɌəɌ ɓɚəɌ ɝ ɠɔɓɔɚɗɚɏɔɣɑɝɖɔɘ əɌɖɚɛɗɑəɔɑɘ ɛɜɑɛɌɜɌɞɌ Ɏ ɖɚɝɞəɚɘ ɘɚɓɏɑ ɛɚɓɎɚəɚɣəɔɖɌ, ɐɚ (Ɍ) ɔ 

ɛɚɝɗɑ (ɍ) ɜɟɣəɚɕ ɖɚɜɜɑɖɢɔɔ (ɛɟɞɑɘ ɝɟɒɑəɔɫ ɛɜɫɘɚɟɏɚɗɨəɚɕ ɜɌɘɖɔ, ɎɖɗɪɣɌɪɥɑɕ ɚɣɌɏɔ ɛɌɞɚɗɚɏɔɣɑɝɖɚɏɚ 

ɏɔɛɑɜɘɑɞɌɍɚɗɔɓɘɌ). 

Fig . 3.     PET images in axial and sagittal reconstractions.  

An example of automatic calculation of MTV and TLG with a threshold SUVmax Ó 2.5 in a patient with IIIB 

stage Hodgkin's lymphoma, with lesions of the cervical, supraclavicular, mediastinal, intra peritoneal, retro-

peritoneal lymph nodes, spleen. a - before manual correction of the segmentation of pathological foci; b ð af-

ter manual correction of the segmentation of pathological foci and exclusion of areas with physiological ac-

cumulation of the radio pharmaceutical (in the oropharynx, bone marrow of the spine, kidneys). The green 

circle indicates the zone with physiological accumulation of the radiopharmaceutical in the bone marrow of 

the spine, before (a) and after (b) manual correction (by narrowing the rectangular frame, which includes foci 

of pathological hypermetabolism).  
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ȾɌɍɗɔɢɌ ʈ1.      ȼɑɓɟɗɨɞɌɞɧ ɜɟɣəɚɏɚ ɔ ɌɎɞɚɘɌɞɔɣɑɝɖɚɏɚ ɘɑɞɚɐɚɎ ɜɌɝɣɑɞɌ MTV ɔ 

TLG, ɐɗɫ ɛɚɜɚɏɚɎɧɡ ɓəɌɣɑəɔɕ SUVmax  Ó 2,5 ɔ SUVmax Ó 4,0. 

ʇʘʮʠʝʥʪʳ 

SUVmax Ó 2,5 SUVmax Ó 4,0 

ɸʚʪʦʤʘʪʠʯʝʩʢʠʡ 

ʤʝʪʦʜ 

ʈʫʯʥʦʡ 

ʤʝʪʦʜ 

ɸʚʪʦʤʘʪʠʯʝʩʢʠʡ 

ʤʝʪʦʜ 

ʈʫʯʥʦʡ 

ʤʝʪʦʜ 

MTV  TLG  MTV  TLG  MTV  TLG  MTV  TLG  

1 50 166 51 170 6 33 7 36 

2 371 2026 372 2026 250 1637 250 1637 

3 38 155 39 156 13 73 13 76 

4 243 1234 244 1239 150 939 120 832 

5 218 1142 222 1163 120 832 124 853 

6 212 1532 213 1532 159 1361 159 1351 

7 468 3972 533 4283 320 3512 348 3773 

8 1756 8391 1587 7808 1015 6069 957 5827 

9 467 1717 468 1721 117 593 119 603 

10 43 167 43 168 16 79 16 82 

11 87 366 88 367 40 215 40 216 

12 58 245 58 245 22 130 22 130 

13 94 420 96 422 43 218 43 218 

14 1220 4186 1056 3832 736 2273 654 2027 

15 208 908 213 891 113 634 116 613 

16 534 4005 624 4318 386 3824 414 3956 

17 47 173 48 175 18 85 18 87 

18 92 423 92 423 46 187 40 187 

19 1516 6321 1420 5940 940 3909 867 3765 

20 217 1306 217 1308 164 1149 164 1149 

21 436 3865 503 4007 288 3405 316 3613 

22 35 162 36 164 11 82 11 82 

23 198 1213 200 1216 110 905 114 924 

24 156 806 156 806 94 412 94 412 
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ɚɍɦɑɘəɧɡ ȻɉȾ-ɍɔɚɘɌɜɖɑɜɚɎ, ɛɚɗɟɣɑəəɧɑ 

ɛɜɔ ɌɎɞɚɘɌɞɔɣɑɝɖɚɘ ɔ ɜɟɣəɚɘ ɘɑɞɚɐɌɡ Ɏɧ-

ɐɑɗɑəɔɫ ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ ɚɣɌɏɚɎ, ɓəɌɣɔɘɚ əɑ 

ɜɌɓɗɔɣɌɗɔɝɨ (p > 0,05) ɔ ɝɚɝɞɌɎɔɗɔ: ɐɗɫ MTV 

ɛɜɔ ɛɚɜɚɏɚɎɚɘ ɓəɌɣɑəɔɔ SUVmax Ó 2,5 ð 

365Ñ469 ɝɘı ɔ 357Ñ428 ɝɘı, ɛɜɔ SUVmax Ó 

4,0 ð 215Ñ285 ɝɘı ɔ 209Ñ266 ɝɘı; ɐɗɫ TLG ɛɜɔ 

SUVmax Ó 2,5 ð 1870Ñ2168 ɝɘı ɔ 1849Ñ2080 

ɝɘı, ɛɜɔ SUVmax Ó 4,0 ð 1356Ñ1628 ɝɘı ɔ 

1352Ñ1621 ɝɘı ɝɚɚɞɎɑɞɝɞɎɑəəɚ.  

ȾɌɖ ɒɑ, ɚɞɐɑɗɨəɚ ɍɧɗɔ ɛɜɚɌəɌɗɔɓɔɜɚ-

ɎɌəɧ ɛɚɐɏɜɟɛɛɧ ɝ ɜɌɓɗɔɣəɧɘɔ ɝɞɌɐɔɫɘɔ ɓɌ-

ɍɚɗɑɎɌəɔɫ. Ƚɜɑɐəɔɑ ɓəɌɣɑəɔɫ ɔ ɝɞɌəɐɌɜɞəɧɑ 

ɚɞɖɗɚəɑəɔɫ ɚɍɦɑɘəɧɡ ȻɉȾ-ɍɔɚɘɌɜɖɑɜɚɎ, ɛɚ-

ɗɟɣɑəəɧɑ ɛɜɔ ɌɎɞɚɘɌɞɔɣɑɝɖɚɘ ɔ ɜɟɣəɚɘ ɘɑ-

ɞɚɐɌɡ Ɏɧɐɑɗɑəɔɫ ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ ɚɣɌɏɚɎ Ɏ 

ɛɚɐɏɜɟɛɛɑ ɍɚɗɨəɧɡ ɝ ɜɌəəɔɘɔ ɝɞɌɐɔɫɘɔ 

(n=14), ɝɚɝɞɌɎɔɗɔ: ɐɗɫ MTV ɛɜɔ ɛɚɜɚɏɚɎɚɘ 

ɓəɌɣɑəɔɔ SUVmax Ó 2,5 ð 148Ñ118ɝɘı ɔ 

149Ñ119 ɝɘı, ɛɜɔ SUVmax Ó 4,0 ð 73Ñ57 ɝɘı ɔ 

74Ñ58 ɝɘı; ɐɗɫ TLG ɛɜɔ SUVmax Ó 2,5 ð 

735Ñ566 ɝɘı ɔ 736Ñ567 ɝɘı, ɛɜɔ SUVmax Ó 

4,0 ð 474Ñ444 ɝɘı ɔ 476Ñ444 ɝɘı ɝɚɚɞɎɑɞ-

ɝɞɎɑəəɚ. Ȯ ɛɚɐɏɜɟɛɛɑ ɍɚɗɨəɧɡ ɝ ɜɌɝɛɜɚɝɞɜɌ-

əɑəəɧɘɔ ɝɞɌɐɔɫɘɔ (n=10): ɐɗɫ MTV ɛɜɔ ɛɚ-

ɜɚɏɚɎɚɘ ɓəɌɣɑəɔɔ SUVmax Ó 2,5 ð 

668Ñ605ɝɘı ɔ 648Ñ535 ɝɘı, ɛɜɔ SUVmax Ó 4,0 

ð 414Ñ358 ɝɘı ɔ 398Ñ329 ɝɘı; ɐɗɫ TLG ɛɜɔ 

SUVmax Ó 2,5 ð 3461Ñ2596ɝɘı ɔ 3406Ñ2444 

ɝɘı, ɛɜɔ SUVmax Ó 4,0 ð 2591Ñ1894 ɝɘı ɔ 

2577Ñ1890 ɝɘı ɝɚɚɞɎɑɞɝɞɎɑəəɚ. ȾɌɖɔɘ ɚɍɜɌ-

ɓɚɘ, ɍɚɗɑɑ ɎɧɜɌɒɑəəɧɑ ɜɌɓɗɔɣɔɫ ɘɑɒɐɟ ɛɚ-

ɖɌɓɌɞɑɗɫɘɔ, ɛɚɗɟɣɑəəɧɘɔ ɐɎɟɘɫ ɘɑɞɚɐɌɘɔ 

ɚɍɜɌɍɚɞɖɔ, ɚɛɜɑɐɑɗɫɗɔɝɨ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɜɌɝ-

ɛɜɚɝɞɜɌəɑəəɧɘ ɛɜɚɢɑɝɝɚɘ. ȺɐəɌɖɚ ɝɞɌɞɔ-

ɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɧɡ ɜɌɓɗɔɣɔɕ ɘɑɒɐɟ ɛɚɖɌɓɌ-

ɞɑɗɫɘɔ ɐɎɟɡ ɘɑɞɚɐɚɎ Ɏ ɛɚɐɏɜɟɛɛɌɡ ɞɌɖ ɒɑ 

ɛɚɗɟɣɑəɚ əɑ ɍɧɗɚ (p > 0,05). 

Ȼɜɔɘɑəɑəɔɑ ɜɟɣəɚɏɚ ɘɑɞɚɐɌ Ɏɧɣɔɝɗɑ-

əɔɫ ɚɍɦɑɘəɧɡ ȻɉȾ-ɍɔɚɘɌɜɖɑɜɚɎ əɌ ɌəɌɗɔɓɔ-

ɜɟɑɘɚɕ ɏɜɟɛɛɑ ɍɚɗɨəɧɡ ɓɌəɔɘɌɗɚ ɚɞ 15 ɐɚ 45 

ɘɔəɟɞ, Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɖɚɗɔɣɑɝɞɎɌ ɔ ɜɌɝɛɚ-

ɗɚɒɑəɔɫ ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ ɚɣɌɏɚɎ. Ȼɜɔ ɔɝɛɚɗɨ-

ɓɚɎɌəɔɔ ɌɎɞɚɘɌɞɔɣɑɝɖɚɏɚ ɘɑɞɚɐɌ ɛɜɚɢɑɝɝ 

ɛɚɐɝɣɑɞɌ ɟɖɌɓɌəəɧɡ ɛɚɖɌɓɌɞɑɗɑɕ ɓɌəɔɘɌɗ ɚɞ 

5 ɐɚ 30 ɘɔəɟɞ.  

Ⱥɍɝɟɒɐɑəɔɑ. 

ȴɘɑɪɥɔɑɝɫ Ɏ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ ɐɌə-

əɧɑ ɛɜɑɐɛɚɗɌɏɌɪɞ, ɣɞɚ ɚɍɦɑɘəɧɑ ȻɉȾ-

ɍɔɚɘɌɜɖɑɜɧ ɔɘɑɪɞ ɎɌɒəɚɑ ɛɜɚɏəɚɝɞɔɣɑɝɖɚɑ 

ɓəɌɣɑəɔɑ ɔ ɘɚɏɟɞ ɔɝɛɚɗɨɓɚɎɌɞɨɝɫ ɐɗɫ ɛɑɜɝɚ-

əɔɠɔɢɔɜɚɎɌəəɚɏɚ ɛɚɐɡɚɐɌ ɖ ɗɑɣɑəɔɪ ɛɜɔ 

ɜɌɓɗɔɣəɧɡ ɚəɖɚɗɚɏɔɣɑɝɖɔɡ ɔ ɏɑɘɌɞɚɗɚɏɔɣɑ-

ɝɖɔɡ ɓɌɍɚɗɑɎɌəɔɫɡ [1 - 4, 7 - 9]. ɉɞɚ ɛɜɑɐ-

ɝɞɌɎɗɫɑɞɝɫ ɚɝɚɍɑəəɚ ɌɖɞɟɌɗɨəɧɘ ɟ ɍɚɗɨəɧɡ 

ȷɁ, ɟ ɖɚɞɚɜɧɡ ȻɉȾ-ɌɐɌɛɞɔɜɚɎɌəəɌɫ ɝɞɜɌɞɑ-

ɏɔɫ ɗɑɣɑəɔɫ ɎɚɤɗɌ Ɏ ɤɔɜɚɖɟɪ ɖɗɔəɔɣɑɝɖɟɪ 

ɛɜɌɖɞɔɖɟ [9]. ȹɑɝɘɚɞɜɫ əɌ ɐɚɝɞɌɞɚɣəɚ ɍɚɗɨ-

ɤɚɑ ɖɚɗɔɣɑɝɞɎɚ əɌɟɣəɧɡ ɛɟɍɗɔɖɌɢɔɕ ɚ ɛɜɚ-

ɏəɚɝɞɔɣɑɝɖɚɘ ɓəɌɣɑəɔɔ ɚɍɦɑɘəɧɡ ȻɉȾ-

ɍɔɚɘɌɜɖɑɜɚɎ ɘɑɞɚɐɔɖɔ ɔɡ ɜɌɝɣɑɞɌ ɚɝɞɌɪɞɝɫ 

əɑ ɝɞɌəɐɌɜɞɔɓɔɜɚɎɌəəɧɘɔ [5, 6, 10].  

ȴɝɛɚɗɨɓɟɑɘɧɑ ɘɑɞɚɐɔɖɔ ɚɛɜɑɐɑɗɑəɔɫ 

MTV ɔ TLG ɛɚɐɜɌɓɐɑɗɫɪɞɝɫ əɌ 2 ɏɜɟɛɛɧ: əɌ 

ɚɝəɚɎɑ ɛɚɜɚɏɚɎɧɡ ɓəɌɣɑəɔɕ ɔ əɌ ɚɝəɚɎɑ Ɍɗ-

ɏɚɜɔɞɘɚɎ [5]. Ȼɜɔɘɑəɑəɔɑ ɘɑɞɚɐɚɎ, ɚɝəɚɎɌə-

əɧɡ əɌ ɌɗɏɚɜɔɞɘɌɡ, ɫɎɗɫɑɞɝɫ ɞɜɟɐɚɑɘɖɔɘ ɔ 

ɔɝɛɚɗɨɓɚɎɌəɚ Ɏ ɑɐɔəɔɣəɧɡ ɔɝɝɗɑɐɚɎɌəɔɫɡ, 

ɞɚɏɐɌ ɖɌɖ, ɘɑɞɚɐɧ, ɚɝəɚɎɌəəɧɑ əɌ ɛɚɜɚɏɚɎɧɡ 

ɓəɌɣɑəɔɫɡ, ɘɑəɑɑ ɞɜɟɐɚɑɘɖɔ ɔ ɛɜɔɘɑəɫɪɞɝɫ 

ɓəɌɣɔɞɑɗɨəɚ ɣɌɥɑ. 

ȴɝɛɚɗɨɓɚɎɌəəɚɑ Ɏ ɐɌəəɚɘ ɔɝɝɗɑɐɚɎɌ-

əɔɔ ɖɚɘɘɑɜɣɑɝɖɚɑ ɛɜɚɏɜɌɘɘəɚɑ ɚɍɑɝɛɑɣɑəɔɑ 

syngo.via ɐɌɑɞ Ɏɚɓɘɚɒəɚɝɞɨ ɛɜɔɘɑəɫɞɨ ɐɗɫ 

ɜɌɝɣɑɞɌ MTV ɔ TLG ɜɌɓɗɔɣəɧɑ ɛɚɜɚɏɚɎɧɑ 

ɓəɌɣɑəɔɫ: ɠɔɖɝɔɜɚɎɌəəɧɑ Ɍɍɝɚɗɪɞəɧɑ 

(əɌɛɜɔɘɑɜ, SUVmax Ó 2,5), ɠɔɖɝɔɜɚɎɌəəɧɑ 

ɚɞəɚɝɔɞɑɗɨəɧɑ (əɌɛɜɔɘɑɜ, 40% ɚɞ SUVmax Ɏ 

ɛɌɞɚɗɚɏɔɣɑɝɖɚɘ ɚɣɌɏɑ), ɠɚəɚɎɧɑ (əɌɛɜɔɘɑɜ, 

SUVmean (ɝɜɑɐəɔɕ ɝɞɌəɐɌɜɞɔɓɚɎɌəəɧɕ ɟɜɚ-

Ɏɑəɨ əɌɖɚɛɗɑəɔɫ ȼɀȻ) Ɏ ɛɑɣɑəɔ + 2 ɝɞɌə-

ɐɌɜɞəɧɡ ɚɞɖɗɚəɑəɔɫ) ɔ ɌɐɌɛɞɔɎəɧɑ, ɛɜɔ ɖɚ-

ɞɚɜɧɡ ɔɝɛɚɗɨɓɟɑɞɝɫ ɝɚɚɞəɚɤɑəɔɑ ɛɌɞɚɗɚɏɔ-

ɣɑɝɖɔɕ ɚɣɌɏ/ɠɚə (əɌɛɜɔɘɑɜ, 0,15 Į SUVmean 

ɚɛɟɡɚɗɔ + SUVmean Ɏ ɛɜɔɗɑɒɌɥɔɡ ɞɖɌəɫɡ) 

[5, 14].  

ȸɑɞɚɐ ɜɌɝɣɑɞɌ MTV ɔ TLG, ɛɜɔɘɑəɑə-

əɧɕ Ɏ ɐɌəəɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ, ɝ ɔɝɛɚɗɨɓɚɎɌ-

əɔɑɘ ɐɗɫ Ɏɝɑɡ ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ ɚɣɌɏɚɎ ɚɐəɚɏɚ 

ɠɔɖɝɔɜɚɎɌəəɚɏɚ Ɍɍɝɚɗɪɞəɚɏɚ ɛɚɜɚɏɚɎɚɏɚ 

ɓəɌɣɑəɔɫ ɚɞɝɑɣɖɔ ɠɚəɌ, ɫɎɗɫɑɞɝɫ ɚɐəɔɘ ɔɓ 

əɌɔɍɚɗɑɑ ɣɌɝɞɚ ɚɛɔɝɧɎɌɑɘɧɡ Ɏ ɗɔɞɑɜɌɞɟɜɑ ɔ 

ɐɑɘɚəɝɞɜɔɜɟɑɞ Ɏɧɝɚɖɟɪ ɔəɠɚɜɘɌɞɔɎəɚɝɞɨ 

ɛɜɔ ɚɍɦɑɘəɧɡ ɚɍɜɌɓɚɎɌəɔɫɡ ɝ ɏɚɘɚɏɑəəɧɘ 

əɌɖɚɛɗɑəɔɑɘ 18F-ɀȰȯ [5]. 

Ȼɜɔ ɗɔɘɠɚɘɑ ɁɚɐɒɖɔəɌ, ɞɌɖɒɑ ɖɌɖ ɔ 

ɛɜɔ əɑɖɚɞɚɜɧɡ ɐɜɟɏɔɡ ɚəɖɚɗɚɏɔɣɑɝɖɔɡ ɓɌɍɚ-

ɗɑɎɌəɔɫɡ, ɜɫɐ ɌɎɞɚɜɚɎ ɛɚɖɌɓɌɗ, ɣɞɚ ɐɗɫ 

əɌɔɍɚɗɑɑ ɞɚɣəɚɏɚ ɚɛɜɑɐɑɗɑəɔɫ ɏɜɌəɔɢ ɛɌɞɚ-

ɗɚɏɔɣɑɝɖɔɡ ɚɣɌɏɚɎ ɔɓ Ɍɍɝɚɗɪɞəɧɡ ɠɔɖɝɔɜɚ-

ɎɌəəɧɡ ɛɚɜɚɏɚɎɧɡ ɓəɌɣɑəɔɕ ɢɑɗɑɝɚɚɍɜɌɓəɚ 

ɔɝɛɚɗɨɓɚɎɌɞɨ ɓəɌɣɑəɔɫ SUVmax Ó 2,5 ɔ 

SUVmax Ó 4,0 [12, 13]. Ȼɚɩɞɚɘɟ, ɐɗɫ ɝɚɛɚ-

ɝɞɌɎɗɑəɔɫ ɜɟɣəɚɏɚ ɔ ɌɎɞɚɘɌɞɔɣɑɝɖɚɏɚ ɘɑɞɚ-

ɐɚɎ Ɏɧɐɑɗɑəɔɫ ɚɣɌɏɚɎ, Ɏ əɌɝɞɚɫɥɑɘ ɔɝɝɗɑɐɚ-

ɎɌəɔɔ ɞɌɖ ɒɑ ɔɝɛɚɗɨɓɚɎɌɗɔɝɨ ɟɖɌɓɌəəɧɑ ɛɚ-

ɜɚɏɚɎɧɑ ɓəɌɣɑəɔɫ. 

Ȱɗɫ ɚɞɜɌɍɚɞɖɔ ɘɑɞɚɐɔɖɔ ɚɖɚəɞɟɜɔɎɌ-

əɔɫ ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ ɚɣɌɏɚɎ Ɏ ɐɌəəɚɑ ɔɝɝɗɑ-

ɐɚɎɌəɔɑ ɍɧɗɔ ɚɞɚɍɜɌəɧ ɛɌɢɔɑəɞɧ ɝ ɜɌɓɗɔɣ-

əɚɕ ɜɌɝɛɜɚɝɞɜɌəɑəəɚɝɞɨɪ ɛɜɚɢɑɝɝɌ, əɚ 

ɝɜɌɎəɔɞɑɗɨəɚ ɛɜɚɝɞɧɑ. Ȼɚɩɞɚɘɟ Ɏɜɑɘɫ ɐɗɫ 

ɜɌɝɣɑɞɌ ɌəɌɗɔɓɔɜɟɑɘɧɡ ɛɚɖɌɓɌɞɑɗɑɕ Ɏ ɜɟɣ-

əɚɘ ɜɑɒɔɘɑ ɓɌəɔɘɌɗɚ ɐɚ 45 ɘɔəɟɞ.  Ȼɚ ɐɌə-

əɧɘ ɐɜɟɏɔɡ ɌɎɞɚɜɚɎ, ɛɜɔ ɔɝɛɚɗɨɓɚɎɌəɔɔ 

ɜɟɣəɚɏɚ ɘɑɞɚɐɌ ɚɖɚəɞɟɜɔɎɌəɔɫ ɟ ɍɚɗɨəɧɡ ɝ 

ɐɔɝɝɑɘɔəɔɜɚɎɌəəɧɘ ɛɜɚɢɑɝɝɚɘ ɐɗɔɞɑɗɨəɚɝɞɨ 

ɚɍɜɌɍɚɞɖɔ  ɐɚɝɞɔɏɌɗɌ  ɐɚ  240 ɘɔəɟɞ [15]. ȴɝ- 
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ɛɚɗɨɓɚɎɌəɔɑ ɌɎɞɚɘɌɞɔɣɑɝɖɚɏɚ ɜɑɒɔɘɌ ɚɖɚə-

ɞɟɜɔɎɌəɔɫ ɚɣɌɏɚɎ ɝɚɖɜɌɥɌɗɚ ɓɌɞɜɌɣɑəəɚɑ 

Ɏɜɑɘɫ əɌ 5-15 ɘɔəɟɞ, ɣɞɚ ɫɎɗɫɑɞɝɫ əɑɝɚ-

ɘəɑəəɧɘ ɛɜɑɔɘɟɥɑɝɞɎɚɘ ɌɎɞɚɘɌɞɔɣɑɝɖɚɏɚ 

ɘɑɞɚɐɌ. 

ȺɐəɌɖɚ, ɜɫɐ ɌɎɞɚɜɚɎ ɚɞɘɑɣɌɑɞ, ɣɞɚ ɟ 

ɚɞɐɑɗɨəɧɡ ɍɚɗɨəɧɡ ɔɝɛɚɗɨɓɚɎɌəɔɑ ɌɎɞɚɘɌɞɔ-

ɣɑɝɖɚɏɚ ɘɑɞɚɐɌ ɐɑɗɌɑɞ əɑɎɚɓɘɚɒəɧɘ ɚɞɐɑɗɑ-

əɔɑ ɣɌɝɞɔ ɚɣɌɏɚɎ, Ɏ ɞɚɘ ɣɔɝɗɑ ɘɌɝɝɔɎəɧɡ, ɚɞ 

ɓɚə ɝ ɠɔɓɔɚɗɚɏɔɣɑɝɖɔɘ əɌɖɚɛɗɑəɔɑɘ ɛɜɑɛɌ-

ɜɌɞɌ, ɣɞɚ ɝɟɥɑɝɞɎɑəəɚ ɔɝɖɌɒɌɑɞ ɛɚɖɌɓɌɞɑɗɔ 

MTV ɔ TLG. Ȼɚɩɞɚɘɟ ɟ ɞɌɖɔɡ ɛɌɢɔɑəɞɚɎ Ɏɚɓ-

ɘɚɒəɚ ɔɝɛɚɗɨɓɚɎɌəɔɑ ɞɚɗɨɖɚ ɜɟɣəɚɏɚ ɘɑɞɚɐɌ 

Ɏɧɐɑɗɑəɔɫ ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ ɚɣɌɏɚɎ [15]. Ȯ 

əɌɝɞɚɫɥɑɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɘɧ əɑ ɝɞɚɗɖəɟɗɔɝɨ 

ɝ ɛɚɐɚɍəɚɕ ɛɜɚɍɗɑɘɚɕ, ɚɐəɌɖɚ ɛɜɑɐɛɚɗɌɏɌɑɘ, 

ɣɞɚ ɚəɌ ɘɚɒɑɞ Ɏɚɓəɔɖəɟɞɨ ɛɜɔ ɗɚɖɌɗɔɓɌɢɔɔ 

ɛɌɞɚɗɚɏɔɣɑɝɖɚɏɚ ɛɜɚɢɑɝɝɌ Ɏ ɝɜɑɐɚɝɞɑəɔɔ ɔɗɔ 

Ɏ ɓɌɍɜɪɤɔəəɚɘ ɛɜɚɝɞɜɌəɝɞɎɑ, Ɍ ɞɌɖɒɑ ɛɜɔ 

ɜɑɌɖɞɔɎəɧɡ ɔɓɘɑəɑəɔɫɡ Ɏ ɖɚɝɞəɚɘ ɘɚɓɏɑ. 

ȾɌɖɒɑ ɝɗɑɐɟɑɞ ɓɌɘɑɞɔɞɨ, ɣɞɚ ɣɌɝɞɨ ɛɌ-

ɞɚɗɚɏɔɣɑɝɖɔɡ ɚɣɌɏɚɎ əɑɍɚɗɨɤɔɡ ɜɌɓɘɑɜɚɎ ɔ ɝ 

ɔəɞɑəɝɔɎəɚɝɞɨɪ əɌɖɚɛɗɑəɔɫ ɛɜɑɛɌɜɌɞɌ əɔɒɑ 

ɛɚɜɚɏɚɎɧɡ ɓəɌɣɑəɔɕ, ɚɝɞɌɎɌɗɔɝɨ əɑ Ɏɖɗɪ-

ɣɑəəɧɘɔ Ɏ ɛɚɐɝɣɑɞ. Ȯ əɌɝɞɚɫɥɑɘ ɔɝɝɗɑɐɚɎɌ-

əɔɔ ɩɞɚ ɚɛɜɑɐɑɗɫɗɚɝɨ ɟ 6 ɔɓ 24 ɍɚɗɨəɧɡ 

(25%). Ȱɜɟɏɔɑ ɌɎɞɚɜɧ ɞɌɖ ɒɑ ɟɖɌɓɧɎɌɪɞ əɌ 

ɌəɌɗɚɏɔɣəɟɪ ɛɜɚɍɗɑɘɟ. ȺɐəɌɖɚ ɞɌɖ ɖɌɖ ɩɞɚ 

əɌɍɗɪɐɌɗɚɝɨ ɛɜɔ ɔɝɛɚɗɨɓɚɎɌəɔɔ ɚɍɚɔɡ ɘɑɞɚ-

ɐɚɎ ɚɖɚəɞɟɜɔɎɌəɔɫ, ɟɖɌɓɌəəɧɕ ɠɌɖɞɚɜ əɑ 

Ɏəɚɝɔɗ ɜɌɓɗɔɣɔɕ Ɏ ɛɚɖɌɓɌɞɑɗɔ ɚɍɦɑɘəɧɡ 

ȻɉȾ-ɍɔɚɘɌɜɖɑɜɚɎ, ɜɌɝɝɣɔɞɌəəɧɡ ɜɌɓəɧɘɔ 

ɘɑɞɚɐɌɘɔ. 

Ȼɚɗɟɣɑəəɧɑ əɌɘɔ ɓəɌɣɑəɔɫ MTV ɔ TLG 

ɛɜɔ ɔɝɛɚɗɨɓɚɎɌəɔɔ ɐɎɟɡ ɘɑɞɚɐɚɎ ɚɍɜɌɍɚɞɖɔ, 

ɓəɌɣɔɘɚ əɑ ɜɌɓɗɔɣɌɗɔɝɨ. ȺɐəɌɖɚ ɟ ɚɞɐɑɗɨəɧɡ 

ɍɚɗɨəɧɡ ɛɜɔ ɔɝɛɚɗɨɓɚɎɌəɔɔ ɜɟɣəɚɏɚ ɘɑɞɚɐɌ 

Ɏɧɣɔɝɗɑəɔɫ ɘɧ ɝɞɚɗɖəɟɗɔɝɨ ɝ əɌɗɚɒɑəɔɑɘ 

ɐɜɟɏ əɌ ɐɜɟɏɌ ɝɠɑɜɔɣɑɝɖɔɡ ɓɚə ɔəɞɑɜɑɝɌ, ɔ Ɏ 

ɩɞɚɘ ɝɗɟɣɌɑ ɛɑɜɑɝɑɣɑəəɧɑ ɚɍɗɌɝɞɔ ɎɖɗɪɣɌ-

ɗɔɝɨ Ɏ ɜɌɝɣɑɞ ɐɎɌɒɐɧ (ɜɔɝ. 4). ȴ əɌɚɍɚɜɚɞ, 

ɖɚɏɐɌ ɚɛɑɜɌɞɚɜ ɝɞɌɜɌɗɝɫ ɔɓɍɑɒɌɞɨ ɔɡ ɛɑɜɑ-

ɝɑɣɑəɔɫ, ɚɞɐɑɗɨəɧɑ ɣɌɝɞɔ ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ 

ɚɣɌɏɚɎ əɑ ɍɧɗɔ Ɏɖɗɪɣɑəɧ Ɏ ɜɌɝɣɑɞ. Ȯɑɜɚɫɞ-

əɚ, Ɏ ɩɞɚɘ ɛɜɔɣɔəɌ ɞɚɏɚ, ɣɞɚ Ɏ əɑɖɚɞɚɜɧɡ 

ɝɗɟɣɌɫɡ ɛɚɗɟɣɑəəɧɑ ɓəɌɣɑəɔɫ MTV ɔ TLG ɛɜɔ 

ɌɎɞɚɘɌɞɔɣɑɝɖɚɘ ɔ ɜɟɣəɚɘ ɘɑɞɚɐɌɡ Ɏɧɣɔɝɗɑ-

əɔɫ ɜɌɓɗɔɣɌɗɔɝɨ Ɏ ɍɚɗɨɤɟɪ ɔɗɔ ɘɑəɨɤɟɪ 

ɝɞɚɜɚəɟ ɝɚɚɞɎɑɞɝɞɎɑəəɚ. 

ȳɌɖɗɪɣɑəɔɑ. 

ȻɚɖɌɓɌɞɑɗɔ ɚɍɦɑɘəɧɡ ȻɉȾ-

ɍɔɚɘɌɜɖɑɜɚɎ ð MTV ɔ TLG, ɜɌɝɝɣɔɞɌəəɧɑ ɌɎ-

ɞɚɘɌɞɔɣɑɝɖɔɘ ɔ ɜɟɣəɧɘ ɘɑɞɚɐɚɘ, ɛɜɔ ɔɝ-

ɛɚɗɨɓɚɎɌəɔɔ ɚɐɔəɌɖɚɎɧɡ ɛɚɜɚɏɚɎɧɡ ɓəɌɣɑ-

əɔɕ ɚɞɝɑɣɖɔ ɠɚəɌ əɑ ɔɘɑɪɞ ɝɞɌɞɔɝɞɔɣɑɝɖɔ 

ɓəɌɣɔɘɧɡ ɜɌɓɗɔɣɔɕ. ȻɑɜɎɚəɌɣɌɗɨəɧɕ ɚɛɧɞ 

ʈʠʩ. 4. ʇʕʊʠʟʦʙʨʘʞʝʥʠ̫ ʚʢʦʨʦʥʘʨʥʦʡ(ʘ) ʠʩʘʛʛʠʪʘʣɹʥʦʡ(ʙ) ʧʨʦʝʢʮʠ̫ʭ.

ʇʨʠʤʝʨʥʘʣʦʞʝʥʠʝʩʬʝʨʠʯʝʩʢʠʭʟʦʥʠʥʪʝʨʝʩʘʧʨʠʨʫʯʥʦʤʤʝʪʦʜʝʨʘʩʯʝʪʘMTV ʠTLG ʫʧʘʮʠʝʥʪʘʩ

ʣʠʤʬʦʤʦʡ ʍʦʜʞʢʠʥʘ IIIɺ ʩʪ., ʩ ʧʦʨʘʞʝʥʠʝʤ ʝhʡʥrʭ, ʥʘʜʢʣʁʯʠʯʥrʭ, ʤʝʜʠʘʩʪʠʥʘʣɹʥrʭ,

ʚʥʫʪʨʠʙʨʁ ʠhʥʥrʭ, ʟʘʙʨʁ ʠhʥʥrʭʣʠʤʬʦʫʟʣʦʚ, ʩʝʣʝʟʝʥʢʠ. ʆʙʣʘʩʪɹ ʥʘʣʦʞʝʥʠ̫ ʫʢʘʟʘʥʘʟʝʣʝʥrʤ

ʢʨʫʛʦʤ.

Fig. 4. PET imagescoronal (a) and sagittal (b) reconstractions.

An example of overlays of spherical areas in the manual method of calculating MTV and TLG in a patient

with IIIB stage Hodgkin's lymphoma, with lesions of the cervical, supraclavicular, mediastinal,

intraperitoneal, retroperitoneal lymph nodes, spleen. The overlay area is indicated by thegreen circle.

͊ (͋b)

ʈʠʩ. 4 (Fig. 4)

 

ȼɔɝ. 4 (Fig. 4) 

ȼɔɝ. 4.    ȻɉȾ-ɔɓɚɍɜɌɒɑəɔɫ, Ɍ ð ɖɚɜɚəɌɜəɌɫ ɛɗɚɝɖɚɝɞɨ, ɍ ð ɝɌɏɔɞɞɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ. 

Ȼɜɔɘɑɜ əɌɗɚɒɑəɔɫ ɝɠɑɜɔɣɑɝɖɔɡ ɓɚə ɔəɞɑɜɑɝɌ ɛɜɔ ɜɟɣəɚɘ ɘɑɞɚɐɑ ɜɌɝɣɑɞɌ MTV ɔ TLG ɟ ɛɌɢɔɑəɞɌ ɝ 

ɗɔɘɠɚɘɚɕ ɁɚɐɒɖɔəɌ III Ȯ ɝɞ., ɝ ɛɚɜɌɒɑəɔɑɘ ɤɑɕəɧɡ, əɌɐɖɗɪɣɔɣəɧɡ, ɘɑɐɔɌɝɞɔəɌɗɨəɧɡ, Ɏəɟɞɜɔɍɜɪ-

ɤɔəəɧɡ, ɓɌɍɜɪɤɔəəɧɡ ɗɔɘɠɚɟɓɗɚɎ, ɝɑɗɑɓɑəɖɔ. ȺɍɗɌɝɞɨ əɌɗɚɒɑəɔɫ ɟɖɌɓɌəɌ ɓɑɗɑəɧɘ ɖɜɟɏɚɘ. 

Fig. 4.    PET images coronal (a) and sagittal (b) reconstractions.  

An example of overlays of spherical areas in the manual method of calculating MTV and TLG in a patient with 

IIIB stage Hodgkin's lymphoma, with lesions of the cervical, supraclavicular, mediastinal, intraperitoneal, 

retroperitoneal lymph nodes, spleen. The ov erlay area is indicated by the green circle.  
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ɛɚɖɌɓɌɗ, ɣɞɚ ɖɌɒɐɧɕ ɔɓ ɘɑɞɚɐɚɎ ɔɘɑɑɞ ɚɛɜɑ-

ɐɑɗɑəəɧɑ ɛɜɑɔɘɟɥɑɝɞɎɌ ɔ əɑɐɚɝɞɌɞɖɔ. ȺɍɌ 

ɘɑɞɚɐɌ ɘɚɏɟɞ ɔɝɛɚɗɨɓɚɎɌɞɨɝɫ ɛɜɔ ɗɔɘɠɚɘɑ 

ɁɚɐɒɖɔəɌ, ɛɜɔ ɩɞɚɘ ɌɎɞɚɘɌɞɔɣɑɝɖɔɕ ɘɑɞɚɐ 

ɛɚɐɝɣɑɞɌ ɫɎɗɫɑɞɝɫ ɝɟɥɑɝɞɎɑəəɚ ɘɑəɑɑ ɞɜɟɐɚ-

ɑɘɖɔɘ. 

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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ɑɛɜɑɝɝɔɫ ɣɌɝɞɚ ɎɝɞɜɑɣɌɑɞɝɫ ɟ ɗɪɐɑɕ, əɑɐɌɎəɚ ɛɑɜɑəɑɝɤɔɡ ɚɝɞɜɧɕ ɖɚɜɚəɌɜəɧɕ ɝɔə-

ɐɜɚɘ (ȺȶȽ), ɔ ɛɜɚɏəɚɓɔɜɟɑɞ ɍɚɗɑɑ Ɏɧɝɚɖɔɕ ɜɔɝɖ ɝɘɑɜɞəɚɝɞɔ ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɛɌɢɔɑə-

ɞɌɘɔ ɍɑɓ ɐɑɛɜɑɝɝɔɔ. ȺɐəɌɖɚ ɘɑɡɌəɔɓɘɧ, ɗɑɒɌɥɔɑ Ɏ ɚɝəɚɎɑ ɜɌɓɎɔɞɔɫ ɐɑɛɜɑɝɝɔɔ ɛɚɝɗɑ 

ȺȶȽ ɐɚ ɖɚəɢɌ əɑɫɝəɧ. 

Ȯ ɝɞɌɞɨɑ ɛɜɑɐɝɞɌɎɗɑə ɚɍɓɚɜ ɝɚɎɜɑɘɑəəɚɕ ɚɞɑɣɑɝɞɎɑəəɚɕ ɔ ɓɌɜɟɍɑɒəɚɕ ɗɔɞɑɜɌɞɟɜɧ, ɛɚ-

ɝɎɫɥɑəəɧɕ ɛɌɞɚɠɔɓɔɚɗɚɏɔɣɑɝɖɔɘ ɝɎɫɓɫɘ ɐɑɛɜɑɝɝɔɔ ɔ ɔɤɑɘɔɔ ɘɔɚɖɌɜɐɌ, ɐɔɌɏəɚɝɞɔɖɑ ɔ Ɏɑɐɑ-

əɔɪ ɛɌɢɔɑəɞɚɎ ɝ ɐɑɛɜɑɝɝɔɑɕ ɛɚɝɗɑ ȺȶȽ, ɘɑɞɚɐɌɘ ɎɔɓɟɌɗɔɓɌɢɔɔ ɛɌɞɚɗɚɏɔɣɑɝɖɚɏɚ ɝɚɝɞɚɫəɔɫ. 
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epression is comm on in people with a recent acute coronary syndrome (ACS) and is pre-

dicted to be at higher risk of mortality compared to patients without depression. However, 

the mechanisms underlying the development of depression after ACS are not fully under-

stood.  

The ar ticle presents a review of modern domestic and foreign literature on the pathophysiological re-

lationships between depression and myocardial ischemia, diagnosis and management of patients 

with depression after ACS, methods of visualization of the pathologic al condition.  
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ɚ ɐɌəəɧɘ Ȯɝɑɘɔɜəɚɕ ȺɜɏɌəɔɓɌɢɔɔ 

ȳɐɜɌɎɚɚɡɜɌəɑəɔɫ (ȮȺȳ) ɔɤɑɘɔɣɑ-

ɝɖɌɫ ɍɚɗɑɓəɨ ɝɑɜɐɢɌ (ȴȭȽ) ɫɎɗɫɑɞɝɫ 

ɚɝəɚɎəɚɕ ɛɜɔɣɔəɚɕ ɝɘɑɜɞəɚɝɞɔ Ɏ 

ɘɔɜɑ, əɌ ɖɚɞɚɜɟɪ ɛɜɔɡɚɐɔɞɝɫ 16% 

ɚɞ ɚɍɥɑɏɚ ɣɔɝɗɌ ɝɘɑɜɞɑɕ ɔɗɔ ɛɚɣɞɔ 9 ɘɔɗɗɔ-

ɚəɚɎ ɛɚɏɔɍɤɔɡ əɌ 2019 ɏɚɐ [1]. Ⱥɝɞɜɧɕ ɖɚ-

ɜɚəɌɜəɧɕ ɝɔəɐɜɚɘ (ȺȶȽ) ɛɜɑɐɝɞɌɎɗɫɑɞ ɝɚɍɚɕ 

ɝɚɎɚɖɟɛəɚɝɞɨ ɔɤɑɘɔɣɑɝɖɔɡ ɓɌɍɚɗɑɎɌəɔɕ 

ɘɔɚɖɌɜɐɌ, ɚɡɎɌɞɧɎɌɪɥɔɡ əɑɝɞɌɍɔɗɨəɟɪ ɝɞɑ-

əɚɖɌɜɐɔɪ (ȹȽ), ɔəɠɌɜɖɞ ɘɔɚɖɌɜɐɌ ɍɑɓ ɛɚɐɦ-

ɑɘɌ ɝɑɏɘɑəɞɌ ST ɔ ɔəɠɌɜɖɞ ɘɔɚɖɌɜɐɌ ɝ 

ɛɚɐɦɑɘɚɘ ɝɑɏɘɑəɞɌ ST.  

ȻɌɢɔɑəɞɧ ɛɚɐɎɑɜɏɌɪɞɝɫ ɛɚɎɧɤɑəəɚ-

ɘɟ ɜɔɝɖɟ ɛɝɔɡɔɣɑɝɖɔɡ ɜɌɝɝɞɜɚɕɝɞɎ ɛɚɝɗɑ ɖɚ-

ɜɚəɌɜəɚɏɚ ɝɚɍɧɞɔɫ, Ɏ ɛɑɜɎɟɪ ɚɣɑɜɑɐɨ ɓɌ ɝɣɑɞ 

ɍɚɗɨɤɚɏɚ ɐɑɛɜɑɝɝɔɎəɚɏɚ ɜɌɝɝɞɜɚɕɝɞɎɌ. Ȼɚ 

ɟɝɜɑɐəɑəəɧɘ ɐɌəəɧɘ ɖɗɔəɔɣɑɝɖɔ ɚɣɑɜɣɑə-

əɌɫ ɐɑɛɜɑɝɝɔɫ, ɐɔɌɏəɚɝɞɔɜɚɎɌəəɌɫ Ɏ ɡɚɐɑ 

ɖɗɔəɔɣɑɝɖɚɏɚ ɔəɞɑɜɎɨɪ, ɎɝɞɜɑɣɌɑɞɝɫ ɟ 19,8% 

ɛɌɢɔɑəɞɚɎ ɛɚɝɗɑ ȺȶȽ (95% Ȱȴ 19,1%-20,6%), 

Ɏ ɞɚ Ɏɜɑɘɫ ɖɌɖ ɎɝɞɜɑɣɌɑɘɚɝɞɨ ɚɞɐɑɗɨəɧɡ 

ɝɔɘɛɞɚɘɚɎ ɐɑɛɜɑɝɝɔɔ ɝɚɝɞɌɎɗɫɑɞ ɐɚ 65% 

Ɏɝɑɡ ɛɌɢɔɑəɞɚɎ ɛɚɝɗɑ ȺȶȽ [2].  

Ƚɑɜɐɑɣəɚ-ɝɚɝɟɐɔɝɞɧɑ ɓɌɍɚɗɑɎɌəɔɫ ɔ ɐɑɛɜɑɝ-

ɝɔɫ. 

ȽɎɫɓɨ ɘɑɒɐɟ ɐɑɛɜɑɝɝɔɑɕ ɔ ɝɑɜɐɑɣəɚ-

ɝɚɝɟɐɔɝɞɧɘɔ ɓɌɍɚɗɑɎɌəɔɫɘɔ ɛɚɝɗɑ ɚɝɞɜɚɏɚ 

ɖɚɜɚəɌɜəɚɏɚ ɝɔəɐɜɚɘɌ ɎɛɑɜɎɧɑ ɍɧɗɌ ɚɛɔɝɌ-

əɌ ɍɚɗɑɑ 25 ɗɑɞ əɌɓɌɐ: Frasure-Smith ɝ ɝɚɌɎɞ. 

[3] ɛɚɖɌɓɌɗɔ, ɣɞɚ ɐɑɛɜɑɝɝɔɫ ɟ ɛɌɢɔɑəɞɚɎ, 

ɏɚɝɛɔɞɌɗɔɓɔɜɚɎɌəəɧɡ ɛɚ ɛɚɎɚɐɟ ɔəɠɌɜɖɞɌ 

ɘɔɚɖɌɜɐɌ, ɍɧɗɌ əɑɓɌɎɔɝɔɘɧɘ ɠɌɖɞɚɜɚɘ 

ɜɔɝɖɌ ɝɘɑɜɞɔ ɣɑɜɑɓ 6 ɘɑɝɫɢɑɎ. ɉɞɌ ɝɎɫɓɨ ɍɧ-

ɗɌ ɎɚɝɛɜɚɔɓɎɑɐɑəɌ Ɏ əɑɝɖɚɗɨɖɔɡ ɔɝɝɗɑɐɚɎɌ-

əɔɫɡ ɔ ɍɧɗɌ ɛɜɚɐɑɘɚəɝɞɜɔɜɚɎɌəɌ ɟ ɛɌɢɔɑə-

ɞɚɎ, ɛɑɜɑəɑɝɤɔɡ ɚɛɑɜɌɢɔɪ ɌɚɜɞɚɖɚɜɚəɌɜəɚ-

ɏɚ ɤɟəɞɔɜɚɎɌəɔɫ (ȬȶɄ) [4]. Ȯ ɔɝɝɗɑɐɚɎɌəɔɔ 

ENRICHD ɍɧɗɚ ɛɜɚɌəɌɗɔɓɔɜɚɎɌəɚ 766 ɛɌɢɔ-

ɑəɞɚɎ, ɏɚɝɛɔɞɌɗɔɓɔɜɚɎɌəəɧɡ ɝ ȺȶȽ, Ɏ 358 

ɝɗɟɣɌɫɡ ɍɧɗɌ ɎɧɫɎɗɑəɌ ɎɛɑɜɎɧɑ ɎɚɓəɔɖɤɌɫ 

ɐɑɛɜɑɝɝɔɫ (ɐɑɛɜɑɝɝɔɫ ɛɚɝɗɑ ȺȶȽ ɍɑɓ ɐɑɛɜɑɝ-

ɝɔɔ Ɏ ɌəɌɘəɑɓɑ). ȻɌɢɔɑəɞɧ ɚɢɑəɔɎɌɗɔɝɨ ɣɑ-

ɜɑɓ 6 ɘɑɝɫɢɑɎ ɛɚɝɗɑ ɖɚɜɚəɌɜəɚɏɚ ɝɚɍɧɞɔɫ ɔ 

ɑɒɑɏɚɐəɚ Ɏ ɞɑɣɑəɔɑ 30 ɘɑɝɫɢɑɎ. ȽɚɏɗɌɝəɚ 

ɌəɌɗɔɓɟ, ɛɌɢɔɑəɞɧ ɝ ɐɑɛɜɑɝɝɔɑɕ ɔɘɑɗɔ Ɏ 2,8 

ɜɌɓ ɍɚɗɨɤɔɕ ɜɔɝɖ ɝɘɑɜɞəɚɝɞɔ ɣɑɜɑɓ 12 ɘɑɝɫ-

ɢɑɎ ɛɚɝɗɑ ȴȸ ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɛɌɢɔɑəɞɌɘɔ 

ɍɑɓ ɐɑɛɜɑɝɝɔɔ [5].  

Ȱɑɛɜɑɝɝɔɫ ɟ ɛɌɢɔɑəɞɚɎ ɝ ȴȭȽ ɝɎɫɓɌəɌ 

ɝ ɍɚɗɑɑ əɔɓɖɔɘ ɖɌɣɑɝɞɎɚɘ ɒɔɓəɔ ɛɚɝɗɑ ȴȸ, 

ɍɚɗɑɑ ɐɗɔɞɑɗɨəɧɘ ɛɜɑɍɧɎɌəɔɑɘ Ɏ ɍɚɗɨəɔɢɑ ɔ 

ɍɚɗɑɑ ɣɌɝɞɚɕ ɛɚɎɞɚɜəɚɕ ɏɚɝɛɔɞɌɗɔɓɌɢɔɑɕ ɛɚ-

ɝɗɑ ȴȸ, ɎɧɜɌɒɑəəɧɘ ɛɜɚɏɜɑɝɝɔɜɚɎɌəɔɑɘ 

ɓɌɍɚɗɑɎɌəɔɫ (əɌɛɜɔɘɑɜ, Ɍɞɑɜɚɝɖɗɑɜɚɓɚɘ ɟ 

ɛɌɢɔɑəɞɚɎ ɛɚɝɗɑ ȬȶɄ), ɖɚɏəɔɞɔɎəɧɘɔ ɔ 

ɩɘɚɢɔɚəɌɗɨəɧɘɔ əɌɜɟɤɑəɔɫɘɔ [6].  

ȽɟɥɑɝɞɎɟɑɞ ɜɌɓəɔɢɌ ɘɑɒɐɟ ɛɌɢɔɑəɞɌɘɔ, ɖɚ-

ɞɚɜɧɑ əɌɡɚɐɔɗɔɝɨ Ɏ ɐɑɛɜɑɝɝɔɔ ɐɚ Ɏɚɓəɔɖəɚ-

Ɏɑəɔɫ ȺȶȽ, ɔ ɞɑɘɔ, ɟ ɖɚɏɚ ɐɑɛɜɑɝɝɔɎəɧɑ 

ɝɔɘɛɞɚɘɧ ɜɌɓɎɔɎɌɪɞɝɫ ɛɚɝɗɑ ɝɑɜɐɑɣəɚɏɚ 

ɛɜɔɝɞɟɛɌ. Ȼɚɝɗɑɐəɔɑ ɐɌəəɧɑ ɟɖɌɓɧɎɌɪɞ əɌ 

ɍɚɗɑɑ ɝɔɗɨəɟɪ ɝɎɫɓɨ ɝɚ ɝɘɑɜɞəɚɝɞɨɪ ɔ ɜɑɢɔ-

ɐɔɎɔɜɟɪɥɔɘɔ ɝɑɜɐɑɣəɧɘɔ ɝɚɍɧɞɔɫɘɔ ɟ ɛɌ-

ɢɔɑəɞɚɎ ɝ ɎɛɑɜɎɧɑ Ɏɚɓəɔɖɤɑɕ ɐɑɛɜɑɝɝɔɑɕ. 

Dickens ɝ ɝɚɌɎɞ. ɔɝɝɗɑɐɚɎɌɗɔ 588 ɛɌɢɔɑəɞɚɎ, 

ɏɚɝɛɔɞɌɗɔɓɔɜɚɎɌəəɧɡ ɝ ɔəɠɌɜɖɞɚɘ ɘɔɚɖɌɜ-

ɐɌ [7]. Ȱɑɛɜɑɝɝɔɫ ɍɧɗɌ ɎɧɫɎɗɑəɌ Ɏ 167 ɝɗɟ-

ɣɌɫɡ, ɔɓ ɖɚɞɚɜɧɡ 96 ɔɘɑɗɔ ɐɑɛɜɑɝɝɔɪ Ɏ 

ɌəɌɘəɑɓɑ, ɛɜɑɐɤɑɝɞɎɟɪɥɟɪ ɖɚɜɚəɌɜəɚɘɟ 

ɝɚɍɧɞɔɪ, Ɍ 71 ð ɐɑɛɜɑɝɝɔɪ Ɏ ɞɑɣɑəɔɑ 12 ɘɑ-

ɝɫɢɑɎ ɛɚɝɗɑ ȴȸ. ȬəɌɗɔɓ ɎɧɒɔɎɌɑɘɚɝɞɔ ȶɌɛ-

ɗɌəɌ-ȸɑɕɑɜɌ ɛɚɖɌɓɌɗ, ɣɞɚ ɝɔɘɛɞɚɘɌɞɔɖɌ ɐɑ-

ɛɜɑɝɝɔɔ ɓɌ əɑɐɑɗɪ, ɛɜɑɐɤɑɝɞɎɟɪɥɟɪ ɔə-

ɠɌɜɖɞɟ ɘɔɚɖɌɜɐɌ, əɑ ɝɎɫɓɌəɌ ɝ ɜɔɝɖɚɘ ɝɑɜ-

ɐɑɣəɚɕ ɝɘɑɜɞəɚɝɞɔ, Ɏ ɚɞɗɔɣɔɑ ɚɞ ɎəɚɎɨ Ɏɚɓ-

əɔɖɤɑɕ ɐɑɛɜɑɝɝɔɔ (ɚɞəɚɤɑəɔɑ ɜɔɝɖɚɎ = 

2,33, P = 0,038) , ɐɌɒɑ ɛɚɝɗɑ ɟɣɑɞɌ ɜɫɐɌ ɠɌɖ-

ɞɚɜɚɎ ɜɔɝɖɌ, ɎɖɗɪɣɌɫ ɎɚɓɜɌɝɞ, ɝɞɑəɚɖɌɜɐɔɪ 

Ɏ ɌəɌɘəɑɓɑ ɐɚ ɔəɠɌɜɖɞɌ ɘɔɚɖɌɜɐɌ, ɔɝɛɚɗɨ-

ɓɚɎɌəɔɑ ɍɑɞɌ-ɍɗɚɖɌɞɚɜɚɎ ɛɜɔ Ɏɧɛɔɝɖɑ, 

ɠɜɌɖɢɔɪ ɗɑɎɚɏɚ ɒɑɗɟɐɚɣɖɌ, ɛɜɔɑɘ Ɍəɞɔɐɑ-

ɛɜɑɝɝɌəɞɚɎ əɌ ɔɝɡɚɐəɚɘ ɟɜɚɎəɑ ɔ ɝɑɜɨɑɓəɧɑ 

ɝɑɜɐɑɣəɧɑ ɛɜɔɝɞɟɛɧ Ɏ ɞɑɣɑəɔɑ 12 ɘɑɝɫɢɑɎ 

əɌɍɗɪɐɑəɔɫ. Ȯ ɍɚɗɑɑ ɐɗɔɞɑɗɨəɚɘ ɔɝɝɗɑɐɚɎɌ-

əɔɔ ɝ ɟɣɌɝɞɔɑɘ 750 ɛɌɢɔɑəɞɚɎ ɝ ȺȶȽ (ɟ 30% 

ɏɚɝɛɔɞɌɗɔɓɔɜɚɎɌəəɧɡ ɍɧɗɌ ɎɧɫɎɗɑəɌ ɐɑ-

ɛɜɑɝɝɔɫ) Grace ɝ ɝɚɌɎɞ. [8] ɛɚɖɌɓɌɗɔ, ɣɞɚ 

ɝɔɘɛɞɚɘɌɞɔɖɌ ɐɑɛɜɑɝɝɔɔ Ɏɚ Ɏɜɑɘɫ ɏɚɝɛɔɞɌ-

ɗɔɓɌɢɔɔ ɛɚɝɗɑ ɛɚɝɞɟɛɗɑəɔɫ ɝ ȺȶȽ ɛɚɓɎɚɗɫɗɌ 

ɛɜɚɏəɚɓɔɜɚɎɌɞɨ 5-ɗɑɞəɪɪ ɝɘɑɜɞəɚɝɞɨ, Ɍ ɐɑ-

ɛɜɑɝɝɔɫ Ɏ ɌəɌɘəɑɓɑ ð əɑɞ. 

Ƚɟɘɘɔɜɟɫ ɛɜɑɐɝɞɌɎɗɑəəɧɑ Ɏɧɤɑ ɐɌə-

əɧɑ, ɌɠɠɑɖɞɔɎəɧɑ əɌɜɟɤɑəɔɫ ɚɍəɌɜɟɒɔɎɌ-

ɪɞ ɞɑɝəɟɪ ɝɎɫɓɨ ɝ ɖɌɜɐɔɌɗɨəɚɕ ɛɌɞɚɗɚɏɔɑɕ. 

ȺɐəɌɖɚ, ɘɑɡɌəɔɓɘɧ, ɗɑɒɌɥɔɑ Ɏ ɚɝəɚɎɑ ɎɓɌ-

ɔɘɚɝɎɫɓɔ ɐɑɛɜɑɝɝɔɑɕ ɔ ȴȭȽ ɟɝɞɌəɚɎɗɑəɧ əɑ 

ɛɚɗəɚɝɞɨɪ. 

ȻɌɞɚɠɔɓɔɚɗɚɏɔɣɑɝɖɌɫ ɝɎɫɓɨ ɐɑ-

ɛɜɑɝɝɔɔ ɔ ɔɤɑɘɔɔ ɘɔɚɖɌɜɐɌ. 

ȽɎɫɓɨ ɘɑɒɐɟ ɐɑɛɜɑɝɝɔɑɕ ɔ ɚɝɞɜɧɘ ɖɚ-

ɜɚəɌɜəɧɘ ɝɔəɐɜɚɘɚɘ ɢɑɗɑɝɚɚɍɜɌɓəɚ ɜɌɝ-

ɝɘɌɞɜɔɎɌɞɨ Ɏ ɐɎɟɡ əɌɛɜɌɎɗɑəɔɫɡ ð əɑɏɌɞɔɎ-

əɚɑ Ɏɗɔɫəɔɑ ɐɑɛɜɑɝɝɔɔ əɌ ɛɜɚɏəɚɓ ɝɑɜɐɑɣəɚ-

ɝɚɝɟɐɔɝɞɚɏɚ ɓɌɍɚɗɑɎɌəɔɫ ɔ ɛɚɎɧɤɑəɔɑ Ɏɑɜɚ-

ɫɞəɚɝɞɔ ɜɌɓɎɔɞɔɫ ɐɑɛɜɑɝɝɔɔ əɌ ɠɚəɑ ɖɌɜ-
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ɐɔɌɗɨəɚɕ ɛɌɞɚɗɚɏɔɔ.  

ȺɛɔɝɌəəɌɫ Ɏɧɤɑ ɌɝɝɚɢɔɌɢɔɫ ɘɑɒɐɟ 

ɐɑɛɜɑɝɝɔɑɕ ɔ ɝɟɥɑɝɞɎɑəəɧɘ ɟɡɟɐɤɑəɔɑɘ 

ɛɜɚɏəɚɓɌ ɝɑɜɐɑɣəɚ-ɝɚɝɟɐɔɝɞɚɕ ɛɌɞɚɗɚɏɔɔ ɫɎ-

ɗɫɑɞɝɫ ɚɍɦɑɖɞɚɘ ɍɚɗɨɤɚɏɚ ɣɔɝɗɌ ɔɝɝɗɑɐɚɎɌ-

əɔɕ [9]. ȻɑɜɎɚəɌɣɌɗɨəɚ ɝɣɔɞɌɗɚɝɨ, ɣɞɚ əɌɗɔ-

ɣɔɑ ɐɑɛɜɑɝɝɔɔ əɑɏɌɞɔɎəɧɘ ɚɍɜɌɓɚɘ ɝɖɌɓɧɎɌ-

ɑɞɝɫ əɌ ɘɑɐɔɢɔəɝɖɚɘ ɛɚɎɑɐɑəɔɔ ɛɌɢɔɑəɞɚɎ ɔ 

ɔɡ ɚɍɜɌɓɑ ɒɔɓəɔ. ȾɌɖ, ɛɌɢɔɑəɞɧ ɝ ɐɑɛɜɑɝɝɔ-

ɑɕ ɍɚɗɑɑ ɝɖɗɚəəɧ ɖ ɛɚɎɑɐɑəɔɪ, ɛɚɎɧɤɌɪ-

ɥɑɘɟ ɜɔɝɖ ɜɌɓɎɔɞɔɫ ɔɤɑɘɔɔ ɘɔɚɖɌɜɐɌ 

(əɌɛɜɔɘɑɜ, ɖɟɜɑəɔɪ, ɟɛɚɞɜɑɍɗɑəɔɪ Ɍɗɖɚɏɚɗɫ, 

ɛɜɔɑɘɟ Ɏ ɛɔɥɟ ɒɔɜəɚɕ ɔ ɖɌɗɚɜɔɕəɚɕ ɑɐɧ) 

[10]. ȴ əɌɚɍɚɜɚɞ, ɗɪɐɔ ɝ ɐɑɛɜɑɝɝɔɑɕ ɘɑəɑɑ 

ɝɖɗɚəəɧ ɖ ɛɚɎɑɐɑəɔɪ, ɖɚɞɚɜɚɑ, ɖɌɖ ɚɒɔɐɌ-

ɑɞɝɫ, ɝəɔɓɔɞ ɔɡ ɝɑɜɐɑɣəɧɕ ɜɔɝɖ (əɌɛɜɔɘɑɜ, 

ɝɚɍɗɪɐɑəɔɑ ɐɔɑɞɧ ɔ ɜɑɏɟɗɫɜəɧɑ ɠɔɓɔɣɑɝɖɔɑ 

ɟɛɜɌɒəɑəɔɫ) [11]. ȷɪɐɔ ɝ ɐɑɛɜɑɝɝɔɑɕ ɞɌɖɒɑ 

ɝ ɍɚɗɨɤɑɕ Ɏɑɜɚɫɞəɚɝɞɨɪ əɑ ɛɜɔəɔɘɌɪɞ 

əɌɓəɌɣɑəəɧɑ ɗɑɖɌɜɝɞɎɑəəɧɑ ɛɜɑɛɌɜɌɞɧ, ɗɔ-

ɍɚ ɛɜɔəɔɘɌɪɞ ɔɡ əɑɜɑɏɟɗɫɜəɚ. ȭɧɗɚ ɛɚɖɌɓɌ-

əɚ, ɣɞɚ ɐɑɛɜɑɝɝɔɎəɧɑ ɛɌɢɔɑəɞɧ ɐɚɝɞɚɎɑɜəɚ 

ɣɌɥɑ ɛɜɚɛɟɝɖɌɪɞ ɛɜɔɑɘɧ ɎɜɌɣɌ ɔ ɞɌɖɔɑ ɐɔ-

Ɍɏəɚɝɞɔɣɑɝɖɔɑ ɛɜɚɢɑɐɟɜɧ, ɖɌɖ ɉȶȯ ɔ ɉɡɚȶȯ, 

ɖɜɚɘɑ ɞɚɏɚ, ɐɑɛɜɑɝɝɔɫ ɛɜɔɎɚɐɔɞ ɖ ɚɏɜɌəɔɣɑ-

əɔɪ ɩɠɠɑɖɞɔɎəɚɝɞɔ ɘɑɜɚɛɜɔɫɞɔɕ, ɝɎɫɓɌə-

əɧɡ ɝ ɛɜɚɠɔɗɌɖɞɔɖɚɕ ȽȽȳ ɔ ɝɚɍɗɪɐɑəɔɑɘ 

ɜɑɒɔɘɌ ɛɜɔɬɘɌ ɗɑɖɌɜɝɞɎɑəəɧɡ ɛɜɑɛɌɜɌɞɚɎ 

[12].  ȹɌɖɚəɑɢ, ɍɧɗɚ ɚɞɘɑɣɑəɚ, ɣɞɚ Ɏ ɏɑɜɚəɞɚ-

ɗɚɏɔɣɑɝɖɚɕ ɛɜɌɖɞɔɖɑ ɝɎɚɕɝɞɎɑəəɚɑ ɐɑɛɜɑɝ-

ɝɔɎəɧɘ ɛɌɢɔɑəɞɌɘ ɝɟɔɢɔɐɌɗɨəɚɑ ɛɚɎɑɐɑəɔɑ 

ɓɌɣɌɝɞɟɪ ɜɑɌɗɔɓɟɑɞɝɫ Ɏ ɠɚɜɘɑ ɎəɑɓɌɛəɚɏɚ ɔ 

ɛɚɗəɚɏɚ ɚɞɖɌɓɌ ɚɞ ɛɜɑɐɛɔɝɌəəɚɕ ɘɑɐɔɖɌɘɑə-

ɞɚɓəɚɕ ɞɑɜɌɛɔɔ (ɌəɞɔɏɔɛɑɜɞɑəɓɔɎəɚɕ, Ɍəɞɔɞ-

ɜɚɘɍɚɞɔɣɑɝɖɚɕ, ɛɜɚɞɔɎɚɌɜɔɞɘɔɣɑɝɖɚɕ), ɣɞɚ 

ɓɌɖɚəɚɘɑɜəɧɘ ɚɍɜɌɓɚɘ ɛɜɔɎɚɐɔɞ ɖ ɖɜɌɕəɑ 

əɑɍɗɌɏɚɛɜɔɫɞəɚɘɟ ɔɝɡɚɐɟ ɝɑɜɐɑɣəɚ-

ɝɚɝɟɐɔɝɞɚɕ ɛɌɞɚɗɚɏɔɔ [10]. 

ȺɐəɌɖɚ Ɏ ɐɌɗɨəɑɕɤɑɘ ɍɧɗɚ ɛɚɖɌɓɌəɚ, 

ɣɞɚ əɑɏɌɞɔɎəɚɑ Ɏɗɔɫəɔɑ ɐɑɛɜɑɝɝɔɔ əɑ ɘɚɒɑɞ 

ɍɧɞɨ ɚɍɦɫɝəɑəɚ ɔɝɖɗɪɣɔɞɑɗɨəɚ ɛɚɎɑɐɑəɣɑ-

ɝɖɔɘɔ ɘɑɡɌəɔɓɘɌɘɔ, ɛɜɔ Ɏɝɑɕ ɔɡ ɓəɌɣɔɘɚ-

ɝɞɔ. Ȯ ɛɚɝɗɑɐəɔɑ ɐɑɝɫɞɔɗɑɞɔɫ ɍɧɗɚ ɟɍɑɐɔ-

ɞɑɗɨəɚ ɛɚɖɌɓɌəɚ, ɣɞɚ ɐɑɛɜɑɝɝɔɫ ɛɜɑɐɝɞɌɎɗɫɑɞ 

ɝɚɍɚɕ əɑ ɞɚɗɨɖɚ ɩɘɚɢɔɚəɌɗɨəɚɑ ɜɌɝɝɞɜɚɕ-

ɝɞɎɚ, əɚ ɔ ɛɌɞɚɗɚɏɔɣɑɝɖɔɕ ɛɜɚɢɑɝɝ, ɚɖɌɓɧ-

ɎɌɪɥɔɕ Ɏɗɔɫəɔɑ əɌ ɚɝəɚɎəɧɑ əɑɕɜɚɏɟɘɚ-

ɜɌɗɨəɧɑ, ɔɘɘɟəɚɗɚɏɔɣɑɝɖɔɑ ɔ ɎɑɏɑɞɌɞɔɎəɧɑ 

ɛɜɚɢɑɝɝɧ Ɏɝɑɏɚ ɚɜɏɌəɔɓɘɌ [13]. ȭɧɗɚ ɛɚɖɌɓɌ-

əɚ, ɣɞɚ ɝɟɥɑɝɞɎɑəəɌɫ ɣɌɝɞɨ ɍɔɚɗɚɏɔɣɑɝɖɔɡ 

əɌɜɟɤɑəɔɕ, ɝɎɚɕɝɞɎɑəəɧɡ ɛɌɢɔɑəɞɌɘ ɝ ɐɑ-

ɛɜɑɝɝɔɑɕ, ɚɍəɌɜɟɒɔɎɌɪɞ ɛɑɜɑɖɜɑɝɞ ɝ ɠɌɖɞɚ-

ɜɌɘɔ ɛɜɚɏɜɑɝɝɔɜɚɎɌəɔɫ ɝɑɜɐɑɣəɚ-ɝɚɝɟɐɔɝɞɚɕ 

ɛɌɞɚɗɚɏɔɔ. ȬəɚɘɌɗɨəɌɫ ɠɟəɖɢɔɫ ɞɜɚɘɍɚɢɔ-

ɞɚɎ, əɑɕɜɚɩəɐɚɖɜɔəəɌɫ ɐɔɝɠɟəɖɢɔɫ, əɌɜɟ-

ɤɑəɔɑ ɎɑɏɑɞɌɞɔɎəɚɏɚ ɖɚəɞɜɚɗɫ ɝɑɜɐɑɣəɚɏɚ 

ɜɔɞɘɌ, ɎɚɝɛɌɗɔɞɑɗɨəɧɑ ɔ Ɍɟɞɚɔɘɘɟəəɧɑ ɜɑ-

Ɍɖɢɔɔ Ɏ ɜɌɓɗɔɣəɧɡ ɔɝɝɗɑɐɚɎɌəɔɫɡ ɍɧɗɔ 

ɛɜɑɐɗɚɒɑəɧ Ɏ ɖɌɣɑɝɞɎɑ ɚɍɥɔɡ ɍɔɚɗɚɏɔɣɑɝɖɔɡ 

ɘɑɡɌəɔɓɘɚɎ ɐɑɛɜɑɝɝɔɔ ɔ ɝɑɜɐɑɣəɚ-

ɝɚɝɟɐɔɝɞɧɡ ɜɔɝɖɚɎ, ɝɚɓɐɌɪɥɔɡ Ɏɧɝɚɖɔɕ 

ɜɔɝɖ ɛɚɎɞɚɜəɚɏɚ ɜɌɓɎɔɞɔɫ ȺȶȽ [14, 15]. 

ȿ ɛɌɢɔɑəɞɚɎ ɝ ɝɑɜɐɑɣəɚ-ɝɚɝɟɐɔɝɞɧɘɔ 

ɓɌɍɚɗɑɎɌəɔɫɘɔ, ɝɞɜɌɐɌɪɥɔɡ ɐɑɛɜɑɝɝɔɑɕ, ɏɔ-

ɛɑɜɌɖɞɔɎəɚɝɞɨ əɚɜɌɐɜɑəɑɜɏɔɣɑɝɖɚɕ ɝɔɝɞɑɘɧ 

ɫɎɗɫɑɞɝɫ ɚɐəɔɘ ɔɓ Ɏɚɓɘɚɒəɧɡ ɘɑɡɌəɔɓɘɚɎ, 

ɖɚɞɚɜɧɕ ɘɚɒɑɞ ɚɍɦɫɝəɔɞɨ ɝɎɫɓɨ ɘɑɒɐɟ ɐɑ-

ɛɜɑɝɝɔɑɕ ɔ ȴȭȽ. Ȯɗɔɫəɔɑ ɝɔɘɛɌɞɔɣɑɝɖɚɕ 

ɝɔɝɞɑɘɧ ɎɚɓɜɌɝɞɌɑɞ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɐɑɛɜɑɝɝɔ-

ɑɕ ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɛɌɢɔɑəɞɌɘɔ ɍɑɓ ɐɑɛɜɑɝ-

ɝɔɔ, ɣɞɚ ɚɛɚɝɜɑɐɚɎɌəəɚ əɑɏɌɞɔɎəɧɘ ɝɞɜɑɝɝɚ-

Ɏɧɘ ɎɚɓɐɑɕɝɞɎɔɑɘ ɖɌɞɑɡɚɗɌɘɔəɚɎ əɌ ɝɑɜɐɢɑ, 

ɖɜɚɎɑəɚɝəɧɑ ɝɚɝɟɐɧ ɔ ɞɜɚɘɍɚɢɔɞɧ [14]. Ȱɑ-

ɛɜɑɝɝɔɫ ɞɌɖɒɑ ɘɚɒɑɞ Ɏɗɔɫɞɨ əɌ ɏɔɛɚɞɌɗɌɘɚ-

ɏɔɛɚɠɔɓɌɜəɚ-əɌɐɛɚɣɑɣəɔɖɚɎɟɪ ɚɝɨ, ɛɜɔ 

ɩɞɚɘ ɛɌɢɔɑəɞɧ ɝ ɐɑɛɜɑɝɝɔɑɕ ɔɘɑɪɞ ɛɚɎɧ-

ɤɑəəɧɕ ɟɜɚɎɑəɨ ɖɚɜɞɔɖɚɞɜɚɛɔə-ɜɔɗɔɓɔəɏ-

ɠɌɖɞɚɜɌ (CRF) Ɏ ɝɛɔəəɚɘɚɓɏɚɎɚɕ ɒɔɐɖɚɝɞɔ 

[16]. ȻɌɞɚɗɚɏɚɌəɌɞɚɘɔɣɑɝɖɔɑ ɔɝɝɗɑɐɚɎɌəɔɫ 

ɛɚɖɌɓɌɗɔ, ɣɞɚ Ɏ ɘɚɓɏɑ ɛɌɢɔɑəɞɚɎ ɝ ɐɑɛɜɑɝɝɔ-

ɑɕ ɍɚɗɨɤɑ əɑɕɜɚəɚɎ, ɛɜɚɐɟɢɔɜɟɪɥɔɡ CRF, 

ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɖɚəɞɜɚɗɨəɚɕ ɏɜɟɛɛɚɕ. Ȱɑ-

ɛɜɑɝɝɔɫ ɛɜɔɎɚɐɔɞ ɖ ɛɚɎɧɤɑəɔɪ ɛɜɚɐɟɢɔɜɚ-

ɎɌəɔɫ CRF ɏɔɛɚɞɌɗɌɘɟɝɚɘ, ɣɞɚ, Ɏ ɝɎɚɪ ɚɣɑ-

ɜɑɐɨ, ɟɎɑɗɔɣɔɎɌɑɞ ɟɜɚɎɑəɨ ɖɚɜɞɔɖɚɝɞɑɜɚɔ-

ɐɚɎ, ɣɞɚ ɘɚɒɑɞ ɎɧɓɎɌɞɨ Ɍɞɑɜɚɝɖɗɑɜɚɓ, ɏɔɛɑɜ-

ɡɚɗɑɝɞɑɜɔəɑɘɔɪ, ɏɔɛɑɜɞɑəɓɔɪ ɔ ɏɔɛɑɜɞɜɔɏ-

ɗɔɢɑɜɔɐɑɘɔɪ [17]. 

Ȱɑɛɜɑɝɝɔɫ ɟ ɛɌɢɔɑəɞɚɎ ɍɑɓ ɝɚɘɌɞɔɣɑ-

ɝɖɔɡ ɓɌɍɚɗɑɎɌəɔɕ Ɏ ɌəɌɘəɑɓɑ ɛɜɔɎɚɐɔɞ ɖ 

ɐɔɝɍɌɗɌəɝɟ ɎɑɏɑɞɌɞɔɎəɚɕ əɑɜɎəɚɕ ɝɔɝɞɑɘɧ Ɏ 

Ɏɔɐɑ ɝɔɘɛɌɞɔɣɑɝɖɚɕ ɏɔɛɑɜɌɖɞɔɎəɚɝɞɔ ɔ ɛɌ-

ɜɌɝɔɘɛɌɞɔɣɑɝɖɔɡ əɌɜɟɤɑəɔɕ. ȮɌɜɔɌɍɑɗɨ-

əɚɝɞɨ ɝɑɜɐɑɣəɚɏɚ ɜɔɞɘɌ (ȮȽȼ) ɫɎɗɫɑɞɝɫ ɚɍɦ-

ɑɖɞɔɎəɚɕ ɘɑɜɚɕ ɐɔəɌɘɔɣɑɝɖɚɕ ɜɑɌɖɢɔɔ Ɏɑ-

ɏɑɞɌɞɔɎəɚɕ əɑɜɎəɚɕ ɝɔɝɞɑɘɧ əɌ ɠɔɓɔɚɗɚɏɔ-

ɣɑɝɖɔɑ ɔɓɘɑəɑəɔɫ [18]. ȮɧɝɚɖɌɫ ɝɞɑɛɑəɨ ȮȽȼ 

əɌɍɗɪɐɌɑɞɝɫ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɡɚɜɚɤɑɕ ɝɑɜɐɑɣ-

əɚɕ ɠɟəɖɢɔɑɕ, ɞɚɏɐɌ ɖɌɖ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɞɫ-

ɒɑɗɚɕ ɠɚɜɘɚɕ ȴȭȽ ɔ ɓɌɝɞɚɕəɚɕ ɝɑɜɐɑɣəɚɕ 

əɑɐɚɝɞɌɞɚɣəɚɝɞɨɪ ɚəɌ ɝəɔɒɌɑɞɝɫ [19]. ȹɔɓ-

ɖɌɫ ȮȽȼ əɌɍɗɪɐɌɗɌɝɨ ɔ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɐɑ-

ɛɜɑɝɝɔɑɕ. Ȯ ɔɝɝɗɑɐɚɎɌəɔɔ ENRICHD Carney ɝ 

ɝɚɌɎɞ. ɛɜɔɤɗɔ ɖ ɎɧɎɚɐɟ, ɣɞɚ əɔɓɖɌɫ ȮȽȼ ɣɌ-

ɝɞɔɣəɚ ɚɛɚɝɜɑɐɟɑɞ Ɏɗɔɫəɔɑ ɐɑɛɜɑɝɝɔɔ əɌ 

ɎɧɒɔɎɌɑɘɚɝɞɨ ɛɚɝɗɑ ɚɝɞɜɚɏɚ ɔəɠɌɜɖɞɌ ɘɔɚ-

ɖɌɜɐɌ [20]. 

ȬəɚɘɌɗɨəɚɑ ɠɟəɖɢɔɚəɔɜɚɎɌəɔɑ ɞɜɚɘ-

ɍɚɢɔɞɚɎ ɝɎɫɓɌəɚ ɝ ɐɑɛɜɑɝɝɔɑɕ.  ȻɚɎɧɤɑə-

əɌɫ ɌɖɞɔɎɌɢɔɫ ɞɜɚɘɍɚɢɔɞɚɎ əɌ ɠɔɓɔɚɗɚɏɔɣɑ-

ɝɖɔɕ ɝɞɜɑɝɝ ɔ ɐɑɛɜɑɝɝɔɪ ɟɎɑɗɔɣɔɎɌɑɞ ɔɡ Ɍɐ-

ɏɑɓɔɎəɚɝɞɨ, ɞɌɖɔɘ ɚɍɜɌɓɚɘ, ɛɚɎɧɤɌɫ ɜɔɝɖ 

ɎɚɓəɔɖəɚɎɑəɔɫ ɛɚɎɞɚɜəɚɏɚ ɖɚɜɚəɌɜəɚɏɚ ɝɚ-

ɍɧɞɔɫ. Ȯ ɣɌɝɞəɚɝɞɔ, ɍɧɗɚ ɛɚɖɌɓɌəɚ, ɣɞɚ ɛɌ-

ɢɔɑəɞɧ ɝ ɐɑɛɜɑɝɝɔɎəɧɘ ɜɌɝɝɞɜɚɕɝɞɎɚɘ ɛɜɚ-

ɫɎɗɫɪɞ ɛɚɎɧɤɑəəɟɪ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ɖ 

ɝɞɔɘɟɗɫɢɔɔ ɞɜɚɘɍɔəɚɘ. Ȯəɟɞɜɔɖɗɑɞɚɣəɧɕ 

ɖɌɗɨɢɔɑɎɧɕ ɚɞɎɑɞ ɞɜɚɘɍɚɢɔɞɚɎ əɌ ɝɞɔɘɟɗɫ-
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ɢɔɪ ɞɜɚɘɍɔəɚɘ ɘɚɒɑɞ ɔɏɜɌɞɨ ɜɚɗɨ Ɏ ɛɌɞɚɏɑ-

əɑɓɑ ɐɑɛɜɑɝɝɔɔ ɔ ɝɑɜɐɑɣəɚ-ɝɚɝɟɐɔɝɞɧɡ ɓɌɍɚ-

ɗɑɎɌəɔɕ [21]. 

ȿɜɚɎɑəɨ Ƚ-ɜɑɌɖɞɔɎəɚɏɚ ɍɑɗɖɌ (Ƚȼȭ), 

əɑɝɛɑɢɔɠɔɣɑɝɖɚɏɚ ɘɌɜɖɑɜɌ ɝɔɝɞɑɘəɚɏɚ Ɏɚɝ-

ɛɌɗɑəɔɫ, ɛɚɝɞɚɫəəɚ ɛɚɎɧɤɌɑɞɝɫ ɟ ɛɌɢɔɑəɞɚɎ 

ɝ ɐɑɛɜɑɝɝɔɑɕ. ȻɚɎɧɤɑəəɧɕ Ƚȼȭ ɌɖɞɔɎɔɜɟɑɞ 

ɖɚɜɚəɌɜəɧɕ ɩəɐɚɞɑɗɔɕ ɔ əɌɖɌɛɗɔɎɌɑɞɝɫ Ɏ 

ɍɗɫɤɖɌɡ. ȻɚɎɧɤɑəəɧɕ ɟɜɚɎɑəɨ Ƚȼȭ ɔɏɜɌɑɞ 

ɎɌɒəɟɪ ɜɚɗɨ Ɏ ɛɜɚɏəɚɓɔɜɚɎɌəɔɔ Ɏɚɓəɔɖəɚ-

Ɏɑəɔɫ ɛɚɎɞɚɜəɚɏɚ ɔəɠɌɜɖɞɌ ɘɔɚɖɌɜɐɌ ɔ ɝɑɜ-

ɐɑɣəɚɕ ɝɘɑɜɞɔ [22]. 

Ƚ ɐɜɟɏɚɕ ɝɞɚɜɚəɧ, ɎɧɝɚɖɌɫ ɜɌɝɛɜɚ-

ɝɞɜɌəɑəəɚɝɞɨ ɐɑɛɜɑɝɝɔɎəɧɡ ɝɚɝɞɚɫəɔɕ ɛɚɝɗɑ 

ȺȶȽ ɚɍɦɫɝəɫɑɞɝɫ əɌɗɔɣɔɑɘ ɜɫɐɌ ɘɑɡɌəɔɓ-

ɘɚɎ, ɝɛɚɝɚɍɝɞɎɟɪɥɔɡ ɟɡɟɐɤɑəɔɪ ɩɘɚɢɔɚ-

əɌɗɨəɚɏɚ ɝɚɝɞɚɫəɔɫ ɛɌɢɔɑəɞɚɎ. ȼɑɣɨ ɔɐɑɞ ɚ 

ɖɚɘɛɗɑɖɝɑ ɠɌɖɞɚɜɚɎ ɍɔɚɗɚɏɔɣɑɝɖɚɏɚ ɔ ɛɝɔɡɚ-

ɗɚɏɔɣɑɝɖɚɏɚ ɡɌɜɌɖɞɑɜɌ: ɓɌɏɜɟɐɔəəɧɑ ɍɚɗɔ, 

ɛɑɜɑɍɚɔ ɝɑɜɐɑɣəɚɏɚ ɜɔɞɘɌ, ɚɐɧɤɖɌ, əɑɛɜɔ-

ɎɧɣəɌɫ ɚɍɝɞɌəɚɎɖɌ ɖɌɜɐɔɚɜɑɌəɔɘɌɢɔɔ, ɝɑ-

ɘɌəɞɔɣɑɝɖɌɫ ɓəɌɣɔɘɚɝɞɨ ɖɌɜɐɔɌɗɨəɚɕ ɛɌɞɚ-

ɗɚɏɔɔ ɔ ɐɜ. [23]. Ȳɑəɝɖɔɕ ɛɚɗ, əɔɓɖɔɕ ɝɚɢɔ-

Ɍɗɨəɚ-ɩɖɚəɚɘɔɣɑɝɖɔɕ ɝɞɌɞɟɝ, ɗɔɣəɚɝɞɨ ɞɔɛɌ 

D[ Ⱦɔɛ ɗɔɣəɚɝɞɔ D (distressed) ɚɛɔɝɧɎɌɑɞ 

ɖɚɘɛɗɑɖɝ ɣɑɜɞ, ɞɌɖɔɡ ɖɌɖ ɝɖɗɚəəɚɝɞɨ ɖ ɛɑ-

ɜɑɒɔɎɌəɔɪ əɑɏɌɞɔɎəɧɡ ɩɘɚɢɔɕ ɔ ɝɚɢɔɌɗɨ-

əɌɫ ɚɞɏɚɜɚɒɑəəɚɝɞɨ.] ɔ ɝɚɢɔɌɗɨəɌɫ ɔɓɚɗɫɢɔɫ 

ɞɌɖɒɑ Ɏɗɔɫɪɞ əɌ ɜɌɓɎɔɞɔɑ ɐɑɛɜɑɝɝɔɔ ɛɚɝɗɑ 

ȺȶȽ [24].  

ȰɔɌɏəɚɝɞɔɖɌ ɔ Ɏɑɐɑəɔɑ ɛɌɢɔɑəɞɚɎ ɝ 

ɐɑɛɜɑɝɝɔɑɕ ɛɚɝɗɑ ȺȶȽ. 

ȰɔɌɏəɚɝɞɔɖɌ ɐɑɛɜɑɝɝɔɔ ɟ ɛɌɢɔɑəɞɚɎ, 

ɛɑɜɑəɑɝɤɔɡ ȺȶȽ ɔɘɑɑɞ ɜɫɐ ɘɑɞɚɐɚɗɚɏɔɣɑ-

ɝɖɔɡ ɔ ɚɜɏɌəɔɓɌɢɔɚəəɧɡ ɚɝɚɍɑəəɚɝɞɑɕ, ɞɜɑ-

ɍɟɪɥɔɡ ɐɑɞɌɗɨəɚɏɚ ɜɌɝɝɘɚɞɜɑəɔɫ ɔ ɛɜɑɛɫɞ-

ɝɞɎɟɪɥɔɡ ɘɑɡɌəɔɝɞɔɣɑɝɖɚɘɟ ɖɚɛɔɜɚɎɌəɔɪ 

ɜɑɖɚɘɑəɐɌɢɔɕ ɛɚ ɐɔɌɏəɚɝɞɔɖɑ ɔ ɞɑɜɌɛɔɔ ɐɑ-

ɛɜɑɝɝɔɕ Ɏ ɚɍɥɑɕ ɛɚɛɟɗɫɢɔɔ. 

ȹɑɝɘɚɞɜɫ əɌ ɤɔɜɚɖɟɪ ɜɌɝɛɜɚɝɞɜɌ-

əɑəəɚɝɞɨ ɐɑɛɜɑɝɝɔɕ ɛɚɝɗɑ ȺȶȽ, ɑɑ ɐɔɌɏəɚ-

ɝɞɔɖɌ ɟ ɖɌɒɐɚɏɚ ɛɌɢɔɑəɞɌ ɞɜɑɍɟɑɞ ɍɚɗɨɤɔɡ 

ɜɑɝɟɜɝɚɎ ɝɚ ɝɞɚɜɚəɧ ɜɌɍɚɞəɔɖɚɎ ɓɐɜɌɎɚ-

ɚɡɜɌəɑəɔɫ. Ȯ ɝɎɫɓɔ ɝ ɩɞɔɘ Ɏ ɐɚɝɞɟɛəɚɕ ɗɔɞɑ-

ɜɌɞɟɜɑ ɝɟɥɑɝɞɎɟɪɞ əɑɖɚɞɚɜɧɑ ɜɌɓəɚɏɗɌɝɔɫ Ɏ 

ɚɞəɚɤɑəɔɔ ɞɚɏɚ, ɝɗɑɐɟɑɞ ɗɔ ɖɗɔəɔɢɔɝɞɌɘ 

ɛɜɚɎɚɐɔɞɨ ɜɟɞɔəəɧɕ ɝɖɜɔəɔəɏ ɐɑɛɜɑɝɝɔɔ ɟ 

ɛɌɢɔɑəɞɚɎ ɛɚɝɗɑ ȺȶȽ: ɚɐəɔ ɜɑɖɚɘɑəɐɟɪɞ 

ɛɜɚɎɚɐɔɞɨ ɜɟɞɔəəɧɕ ɝɖɜɔəɔəɏ, ɐɜɟɏɔɑ ɜɑɖɚ-

ɘɑəɐɟɪɞ ɛɜɚɎɚɐɔɞɨ ɝɖɜɔəɔəɏ ɞɚɗɨɖɚ ɟ ɛɌɢɔ-

ɑəɞɚɎ ɝ ɠɌɖɞɚɜɌɘɔ ɜɔɝɖɌ [25].  

ȹɌɖɌɛɗɔɎɌɪɥɔɑɝɫ ɐɌəəɧɑ ɛɜɔ ɩɞɚɘ 

Ɏɝɑ ɍɚɗɨɤɑ ɝɎɔɐɑɞɑɗɨɝɞɎɟɪɞ Ɏ ɛɚɗɨɓɟ ɞɚɏɚ, 

ɣɞɚ ɐɔɌɏəɚɝɞɔɜɚɎɌɞɨ ɐɑɛɜɑɝɝɔɔ ɛɚɝɗɑ ȺȶȽ 

ɝɗɑɐɟɑɞ ɍɚɗɑɑ ɐɑɞɌɗɨəɚ. ȾɌɖ, ɛɚ əɑɖɚɞɚɜɧɘ 

ɐɌəəɧɘ, Ɏ ɜɟɞɔəəɚɕ ɛɜɌɖɞɔɖɑ ɐɔɌɏəɚɝɞɔɜɟ-

ɑɞɝɫ əɑ ɍɚɗɑɑ 15% ɐɑɛɜɑɝɝɔɕ, ɜɌɓɎɔɎɌɪɥɔɡ-

ɝɫ ɛɚɝɗɑ ɔəɠɌɜɖɞɌ ɘɔɚɖɌɜɐɌ [26]. Ȯ ɝɎɫɓɔ ɝ 

ɩɞɔɘ, ɍɚɗɨɤɚɑ ɛɜɌɖɞɔɣɑɝɖɚɑ ɓəɌɣɑəɔɑ ɔɘɑɑɞ 

əɌɗɔɣɔɑ ɡɚɜɚɤɚ ɎɌɗɔɐɔɓɔɜɚɎɌəəɧɡ ɖɜɌɞɖɔɡ 

ɚɛɜɚɝəɔɖɚɎ ɞɌɖɔɡ, ɖɌɖ PHQ-2[ ȽɚɏɗɌɝəɚ 

ɔɘɑɪɥɔɘɝɫ ɛɝɔɡɚɘɑɞɜɔɣɑɝɖɔɘ ɐɌəəɧɘ ɣɟɎ-

ɝɞɎɔɞɑɗɨəɚɝɞɨ PHQ-2 ɝɚɝɞɌɎɗɫɑɞ 95% ɛɜɔ 

ɝɛɑɢɔɠɔɣəɚɝɞɔ 57%, ɣɞɚ ɐɑɗɌɑɞ ɚɍɝɟɒɐɌɑ-

ɘɟɪ ɤɖɌɗɟ ɖɜɌɕəɑ ɟɐɌɣəɧɘ ɔəɝɞɜɟɘɑəɞɚɘ 

ɐɗɫ ɝɖɜɔəɔəɏɌ ɔ ɚɞɍɚɜɌ ɛɌɢɔɑəɞɚɎ, əɟɒɐɌ-

ɪɥɔɡɝɫ Ɏ ɖɚəɝɟɗɨɞɌɢɔɔ ɝɛɑɢɔɌɗɔɝɞɌ ɐɗɫ 

ɛɚɐɞɎɑɜɒɐɑəɔɫ ɐɔɌɏəɚɓɌ [29].] (ɚɛɜɚɝəɔɖ 

ɓɐɚɜɚɎɨɫ ɛɌɢɔɑəɞɌ, ɎɌɜɔɌəɞ ɝ ɐɎɟɘɫ Ɏɚɛɜɚ-

ɝɌɘɔ), ɛɚɓɎɚɗɫɪɥɔɡ ɛɜɚɎɚɐɔɞɨ ɝɖɜɔəɔəɏ 

ɍɚɗɨɤɔəɝɞɎɌ ɛɌɢɔɑəɞɚɎ ɔ ɎɧɫɎɗɫɞɨ ɖɌəɐɔ-

ɐɌɞɚɎ əɌ ɜɌɓɎɑɜəɟɞɚɑ ɚɍɝɗɑɐɚɎɌəɔɑ, Ɏ ɞɚɘ 

ɣɔɝɗɑ ɝ ɟɣɌɝɞɔɑɘ ɎɜɌɣɌ-ɛɝɔɡɔɌɞɜɌ [27].  

Ȯɞɚɜɚɕ ɝɟɥɑɝɞɎɑəəɚɕ ɛɜɚɍɗɑɘɚɕ, ɝɎɫ-

ɓɌəəɚɕ ɝ ɐɔɌɏəɚɝɞɔɖɚɕ ɐɑɛɜɑɝɝɔɕ ɛɚɝɗɑ ȺȶȽ, 

ɫɎɗɫɑɞɝɫ ɚɞəɚɝɔɞɑɗɨəɚ ɖɜɌɞɖɔɕ ɛɑɜɔɚɐ ɛɜɑ-

ɍɧɎɌəɔɫ ɛɌɢɔɑəɞɚɎ Ɏ ɝɞɌɢɔɚəɌɜɑ ð ɠɚɜ-

ɘɌɗɨəɧɑ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɑ ɖɜɔɞɑɜɔɔ ȸȶȭ-10 

ɞɜɑɍɟɪɞ əɌɗɔɣɔɫ ɝɔɘɛɞɚɘɚɎ əɌ ɛɜɚɞɫɒɑəɔɔ 

ɐɎɟɡ əɑɐɑɗɨ ɔ ɍɚɗɑɑ. Ȯ ɝɎɫɓɔ ɝ ɚɞəɚɝɔɞɑɗɨəɚ 

ɖɜɌɞɖɔɘ ɛɜɑɍɧɎɌəɔɑɘ ɛɌɢɔɑəɞɚɎ Ɏ ɝɞɌɢɔɚ-

əɌɜɑ ɛɚɝɗɑ ȺȶȽ ɠɚɜɘɌɗɨəɧɕ ɐɔɌɏəɚɓ ɐɑ-

ɛɜɑɝɝɔɔ əɑ ɘɚɒɑɞ ɍɧɞɨ ɟɝɞɌəɚɎɗɑə ɐɌɒɑ ɛɜɔ 

əɌɗɔɣɔɔ ɎɧɜɌɒɑəəɧɡ ɝɔɘɛɞɚɘɚɎ [27]. Ȯ ɝɎɫ-

ɓɔ ɝ ɩɞɔɘ, Ɏ ɝɟɥɑɝɞɎɟɪɥɔɡ ɖɗɔəɔɣɑɝɖɔɡ ɜɑ-

ɖɚɘɑəɐɌɢɔɫɡ ɛɚɐɣɑɜɖɔɎɌɑɞɝɫ əɑɚɍɡɚɐɔɘɚɝɞɨ 

ɛɚɎɞɚɜəɚɏɚ ɚɍɝɗɑɐɚɎɌəɔɫ ɛɌɢɔɑəɞɚɎ ɝ ɐɑ-

ɛɜɑɝɝɔɎəɧɘɔ ɝɔɘɛɞɚɘɌɘɔ ɛɚɝɗɑ Ɏɧɛɔɝɖɔ ɔ 

əɌɓəɌɣɑəɔɫ ɌəɞɔɐɑɛɜɑɝɝɔɎəɚɕ ɞɑɜɌɛɔɔ ɛɚɝɗɑ 

ɞɚɏɚ, ɖɌɖ ɝɚɝɞɚɫəɔɑ ɛɌɢɔɑəɞɌ ɚɞɎɑɣɌɑɞ Ɏɝɑɘ 

ɠɚɜɘɌɗɨəɧɘ ɞɜɑɍɚɎɌəɔɫɘ [25]. ȺɐəɌɖɚ, ɞɌ-

ɖɚɕ ɛɚɐɡɚɐ ɛɜɑɐɝɞɌɎɗɫɑɞɝɫ əɑɍɑɝɝɛɚɜəɧɘ ð 

ɛɚɎɞɚɜəɚɑ ɚɍɝɗɑɐɚɎɌəɔɑ ɛɚɝɗɑ Ɏɧɛɔɝɖɔ ɚɞ-

əɔɘɌɑɞ Ɏɜɑɘɫ ɖɌɖ ɟ ɎɜɌɣɌ, ɞɌɖ ɔ ɟ ɛɌɢɔɑəɞɌ, 

Ɍ ɖɜɚɘɑ ɞɚɏɚ, ɓəɌɣɔɞɑɗɨəɌɫ ɣɌɝɞɨ ɐɑɛɜɑɝɝɔɎ-

əɧɡ ɛɌɢɔɑəɞɚɎ ɘɚɏɟɞ əɑ ɛɜɔɑɡɌɞɨ əɌ ɛɜɔɑɘ 

ɔɓ-ɓɌ ɔɘɑɪɥɔɡɝɫ ɟ əɔɡ ɝɔɘɛɞɚɘɚɎ (ɌɛɌɞɔɫ, 

ɍɑɝɝɔɗɔɑ, ɛɑɝɝɔɘɔɝɞɔɣɑɝɖɚɑ Ɏɚɝɛɜɔɫɞɔɫ ɝɚɍ-

ɝɞɎɑəəɚɏɚ ɍɟɐɟɥɑɏɚ). Ȼɚɩɞɚɘɟ, ɖɌɖ ɘɔəɔɘɟɘ 

ɟ ɚɛɜɑɐɑɗɑəəɚɕ ɛɜɚɛɚɜɢɔɔ ɛɌɢɔɑəɞɚɎ (ɍɚɗɨ-

ɤɌɫ ɎɧɜɌɒɑəəɚɝɞɨ ɝɔɘɛɞɚɘɚɎ, ɗɔɍɚ ɔɡ ɞɫ-

ɏɚɝɞəɚɝɞɨ ɐɗɫ ɛɌɢɔɑəɞɌ, əɌɛɜɔɘɑɜ, ɍɑɝɝɚə-

əɔɢɌ) ɍɚɗɑɑ ɛɜɚɐɟɖɞɔɎəɚɕ ɘɚɒɑɞ ɍɧɞɨ ɐɔɌ-

ɏəɚɝɞɔɖɌ ɐɑɛɜɑɝɝɔɔ ɔ əɌɓəɌɣɑəɔɑ ɞɑɜɌɛɔɔ əɌ 

ɜɌəəɑɘ ɩɞɌɛɑ, ɑɥɑ Ɏɚ Ɏɜɑɘɫ ɛɜɑɍɧɎɌəɔɫ ɛɌ-

ɢɔɑəɞɌ Ɏ ɝɞɌɢɔɚəɌɜɑ ɛɚɝɗɑ ȺȶȽ [30]. 

Ȯ ɝɎɫɓɔ ɝ Ɏɧɤɑ ɚɓɎɟɣɑəəɧɘɔ ɝɗɚɒəɚ-

ɝɞɫɘɔ, ɝɛɑɢɔɌɗɔɝɞɧ Ɏ ɚɍɗɌɝɞɔ ɓɐɜɌɎɚɚɡɜɌəɑ-

əɔɫ ɚɝɞɜɚ əɟɒɐɌɪɞɝɫ Ɏ ɘɑɞɚɐɔɖɌɡ, ɛɚɓɎɚɗɫ-

ɪɥɔɡ ɚɍɦɑɖɞɔɎəɚ ɎɌɗɔɐɔɓɔɜɚɎɌɞɨ ɐɔɌɏəɚɓ 

ɐɑɛɜɑɝɝɔɔ, Ɍ Ɏ ɔɐɑɌɗɑ ɔ ɛɜɑɐɝɖɌɓɌɞɨ ɑɑ ɜɌɓ-

Ɏɔɞɔɑ ɟ ɟɫɓɎɔɘɧɡ ɔəɐɔɎɔɐɚɎ. Ⱥɐəɔɘ ɔɓ 

əɌɔɍɚɗɑɑ ɛɑɜɝɛɑɖɞɔɎəɧɡ Ɏ ɩɞɚɘ ɚɞəɚɤɑəɔɔ 

ɘɑɞɚɐɚɎ ɫɎɗɫɑɞɝɫ ɠɟəɖɢɔɚəɌɗɨəɌɫ ɘɌɏəɔɞəɚ-

ɜɑɓɚəɌəɝəɌɫ ɞɚɘɚɏɜɌɠɔɫ. 

ȸɑɞɚɐ ɠɟəɖɢɔɚəɌɗɨəɚɕ ɘɌɏəɔɞəɚ-

ɜɑɓɚəɌəɝəɚɕ ɞɚɘɚɏɜɌɠɔɔ (ɠȸȼȾ) ɔɝɛɚɗɨɓɟɪɞ 

ɐɗɫ ɚɍəɌɜɟɒɑəɔɫ ɛɌɞɚɗɚɏɔɣɑɝɖɔ ɌɖɞɔɎəɧɡ 
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ɚɍɗɌɝɞɑɕ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ, ɝɎɫɓɌəəɧɡ ɝ ɛɝɔ-

ɡɔɣɑɝɖɔɘɔ ɜɌɝɝɞɜɚɕɝɞɎɌɘɔ. Ȱɗɫ ɔɓɟɣɑəɔɫ 

ɓɚə əɑɕɜɚəɌɗɨəɚɕ ɌɖɞɔɎəɚɝɞɔ ɔɝɝɗɑɐɟɪɞ ɔɓ-

ɘɑəɑəɔɑ ɖɚəɢɑəɞɜɌɢɔɔ ɐɑɓɚɖɝɔɏɑɘɚɏɗɚɍɔəɌ Ɏ 

ɞɖɌəɫɡ. ɉɞɚ ɔɓɘɑəɑəɔɑ ɔɝɛɚɗɨɓɟɪɞ Ɏ ɖɌɣɑ-

ɝɞɎɑ ɩəɐɚɏɑəəɚɏɚ ɖɚəɞɜɌɝɞəɚɏɚ ɘɑɡɌəɔɓɘɌ 

ɛɜɔ ɎɧɫɎɗɑəɔɔ ɞɑɡ ɚɍɗɌɝɞɑɕ, Ɏ ɖɚɞɚɜɧɡ ɛɚ-

ɎɧɤɑəɌ ɌɖɞɔɎəɚɝɞɨ əɑɕɜɚəɚɎ [31]. Ȯ əɌɝɞɚ-

ɫɥɑɑ Ɏɜɑɘɫ, ɍɗɌɏɚɐɌɜɫ Ɏɚɓɘɚɒəɚɝɞɫɘ ɞɚɘɚ-

ɏɜɌɠɔɣɑɝɖɔɡ ɘɑɞɚɐɚɎ ɔɝɝɗɑɐɚɎɌəɔɫ, ɍɧɗɔ 

ɔɐɑəɞɔɠɔɢɔɜɚɎɌəɧ ɞɜɔ əɑɕɜɚɍɔɚɗɚɏɔɣɑɝɖɔɑ 

ɘɚɐɑɗɔ, ɝɎɫɓɌəəɧɑ ɝ ɐɑɛɜɑɝɝɔɑɕ: ɗɔɘɍɔɖɚ-

ɖɚɜɞɔɖɌɗɨəɌɫ, ɖɚɜɞɔɖɚ-ɝɞɜɔɌɜəɌɫ ɔ ɝɑɞɨ 

ɛɌɝɝɔɎəɚɏɚ ɜɑɒɔɘɌ ɜɌɍɚɞɧ ɘɚɓɏɌ [32].  

Ȼɜɔ ɩɞɚɘ əɑɕɜɚɎɔɓɟɌɗɔɓɌɢɔɚəəɧɑ 

ɚɝɚɍɑəəɚɝɞɔ ɐɑɛɜɑɝɝɔɕ ɛɚɝɗɑ ȺȶȽ ɔɓɟɣɑəɧ 

əɑɐɚɝɞɌɞɚɣəɚ ɔ ɐɚ əɌɝɞɚɫɥɑɏɚ Ɏɜɑɘɑəɔ əɑ-

ɜɑɤɑəəɧɘ ɚɝɞɌɑɞɝɫ Ɏɚɛɜɚɝ, ɔɘɑɪɞɝɫ ɗɔ ɟ 

ɩɞɚɏɚ ɞɔɛɌ ɐɑɛɜɑɝɝɔɕ ɖɌɖɔɑ-ɗɔɍɚ əɑɕɜɚɍɔɚ-

ɗɚɏɔɣɑɝɖɔɑ ɚɝɚɍɑəəɚɝɞɔ, ɚɞɗɔɣɌɪɥɔɑ ɔɡ ɐɑ-

ɛɜɑɝɝɔɎəɧɡ ɝɚɝɞɚɫəɔɕ, ɠɚɜɘɔɜɟɪɥɔɡɝɫ Ɏəɑ 

ɝɎɫɓɔ ɝ ɖɌɜɐɔɌɗɨəɚɕ ɛɌɞɚɗɚɏɔɑɕ.   Ȼɚ əɑɘəɚ-

ɏɚɣɔɝɗɑəəɧɘ ɐɌəəɧɘ ɔɓɎɑɝɞəɚ, ɣɞɚ ɔɝɛɚɗɨ-

ɓɚɎɌəɔɑ ɛɚɓɔɞɜɚəəɚ-ɩɘɔɝɝɔɚəəɚɕ ɞɚɘɚɏɜɌ-

ɠɔɔ (ȻɉȾ) ɔ ɚɐəɚɠɚɞɚəəɚɕ ɩɘɔɝɝɔɚəəɚɕ 

ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ (ȺɀɉȶȾ) ɝ ɖɚɏəɔ-

ɞɔɎəɧɘ ɝɞɜɑɝɝ-ɞɑɝɞɚɘ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɐɑɛɜɑɝ-

ɝɔɑɕ ɛɚɝɗɑ ɛɚɜɌɒɑəɔɫ ɘɔɚɖɌɜɐɌ ɔɤɑɘɔɣɑ-

ɝɖɚɏɚ ɏɑəɑɓɌ ɐɑɘɚəɝɞɜɔɜɟɑɞ ɔɓɘɑəɑəəɧɑ 

ɠɟəɖɢɔɚəɌɗɨəɧɑ ɜɑɌɖɢɔɔ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ Ɏ 

ɚɍɗɌɝɞɫɡ, ɝɎɫɓɌəəɧɡ ɝ ɛɌɘɫɞɨɪ, ɩɘɚɢɔɫɘɔ ɔ 

ɜɑɌɖɢɔɑɕ ɝɞɜɌɡɌ [14]. ȺɐəɌɖɚ, ɜɌɍɚɞ ɛɚ ɔɝ-

ɝɗɑɐɚɎɌəɔɪ ɚɍɗɌɝɞɑɕ ɔɓɘɑəɑəɔɫ ɌɖɞɔɎɌɢɔɔ 

ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɐɑɛɜɑɝɝɔɑɕ, 

ɛɑɜɑəɑɝɤɔɡ ȺȶȽ ɝ ɛɚɘɚɥɨɪ ɠȸȼȾ əɑ ɛɜɚ-

Ɏɚɐɔɗɚɝɨ. Ȯ ɝɎɫɓɔ ɝ ɩɞɔɘ, ɔɝɛɚɗɨɓɚɎɌəɔɑ ɘɑ-

ɞɚɐɌ ɠȸȼȾ ɐɗɫ ɎɧɫɎɗɑəɔɫ ɠɟəɖɢɔɚəɌɗɨəɧɡ 

ɚɝɚɍɑəəɚɝɞɑɕ ɗɚɖɌɗɨəɧɡ ɓɚə ɘɚɓɏɌ ɟ ɛɌɢɔɑə-

ɞɚɎ ɝ ɐɑɛɜɑɝɝɔɑɕ, ɛɑɜɑəɑɝɤɔɡ ȺȶȽ, ɛɜɑɐ-

ɝɞɌɎɗɫɑɞɝɫ ɛɑɜɝɛɑɖɞɔɎəɚɕ əɌɟɣəɚ-

ɛɜɌɖɞɔɣɑɝɖɚɕ ɓɌɐɌɣɑɕ. Ȼɜɔ ɚɍɝɗɑɐɚɎɌəɔɔ 

ɛɌɢɔɑəɞɚɎ ɝ ɐɑɛɜɑɝɝɔɑɕ, ɛɑɜɑəɑɝɤɔɡ ȺȶȽ, ɝ 

ɛɚɘɚɥɨɪ ɠȸȼȾ əɌɘɔ ɍɧɗɔ ɎɧɫɎɗɑəɧ ɝɗɑɐɟ-

ɪɥɔɑ ɓɚəɧ ɌɖɞɔɎɌɢɔɔ: Ɏ ɛɜɌɎɚɕ ɚɝɞɜɚɎɖɚ-

Ɏɚɕ ɐɚɗɑ (ɜɔɝ. 1), Ɏ ɛɜɌɎɚɕ ɝɜɑɐəɑɕ Ɏɔɝɚɣəɚɕ 

ɔɓɎɔɗɔəɑ (ɜɔɝ. 2), Ɏ ɛɜɌɎɚɕ ɛɜɑɢɑəɞɜɌɗɨəɚɕ 

ɔɓɎɔɗɔəɑ (ɜɔɝ. 3). 

ȽɚɏɗɌɝəɚ ɝɟɥɑɝɞɎɟɪɥɔɘ ɖɗɔəɔɣɑɝɖɔɘ 

ɜɑɖɚɘɑəɐɌɢɔɫɘ [25], ɛɜɔ ɐɑɛɜɑɝɝɔɫɡ ɛɚɝɗɑ 

ȺȶȽ ɛɜɑɐɛɚɣɞɔɞɑɗɨəɧɘ ɫɎɗɫɑɞɝɫ ɔɝɛɚɗɨɓɚ-

ɎɌəɔɑ ɌəɞɔɐɑɛɜɑɝɝɌəɞɚɎ ɔɓ ɖɗɌɝɝɌ ɔəɏɔɍɔɞɚ-

ɜɚɎ ɚɍɜɌɞəɚɏɚ ɓɌɡɎɌɞɌ ɝɑɜɚɞɚəɔəɌ (ȽȴȺȳȽ), 

Ɍ ɞɌɖɒɑ ɘɔɜɞɌɓɌɛɔəɌ [Ȼɜɔ ɔɝɛɚɗɨɓɚɎɌəɔɔ 

ɘɔɜɞɌɓɌɛɔəɌ Ɏ ɞɑɜɌɛɔɔ ɐɑɛɜɑɝɝɔɕ ɟ ɛɌɢɔɑə-

ɞɚɎ ɛɚɝɗɑ ȺȶȽ ɝɗɑɐɟɑɞ ɟɣɔɞɧɎɌɞɨ, ɣɞɚ ɟ ɐɌə-

əɚɏɚ ɛɜɑɛɌɜɌɞɌ ɛɚɗəɚɝɞɨɪ ɚɞɝɟɞɝɞɎɟɑɞ Ɏɗɔɫ-

əɔɑ əɌ ɝɑɜɐɑɣəɟɪ ɛɜɚɎɚɐɔɘɚɝɞɨ, ɚɐəɌɖɚ ɚɞ-

ɘɑɣɌɑɞɝɫ ɎɧɜɌɒɑəəɚɑ ɚɜɑɖɝɔɏɑəəɚɑ ɐɑɕ-

ɝɞɎɔɑ, ɝɛɚɝɚɍɝɞɎɟɪɥɑɑ ɛɜɚɏɜɑɝɝɔɜɚɎɌəɔɪ 

ɘɑɞɌɍɚɗɔɣɑɝɖɔɡ əɌɜɟɤɑəɔɕ ɟ ɛɜɑɐɜɌɝɛɚɗɚ-

ɒɑəəɧɡ ɛɌɢɔɑəɞɚɎ [35]]. ȴɝɛɚɗɨɓɚɎɌəɔɑ ɛɜɑ-

ɛɌɜɌɞɚɎ ɍɚɗɑɑ ɝɞɌɜɧɡ ɏɑəɑɜɌɢɔɕ ɞɌɖɔɡ, ɖɌɖ 

ɞɜɔɢɔɖɗɔɣɑɝɖɔɑ ɌəɞɔɐɑɛɜɑɝɝɌəɞɧ əɑ ɜɑɖɚ-

ɘɑəɐɚɎɌəɚ Ɏ ɝɎɫɓɔ ɝ ɐɚɖɌɓɌəəɧɘ ɖɌɜɐɔɚɞɚɖ-

ɝɔɣɑɝɖɔɘ ɐɑɕɝɞɎɔɑɘ. ȴəɏɔɍɔɞɚɜɧ ɚɍɜɌɞəɚɏɚ 

ɓɌɡɎɌɞɌ ɝɑɜɚɞɚəɔəɌ ɔ əɚɜɌɐɜɑəɌɗɔəɌ əɑ ɜɌɝ-

ɝɘɌɞɜɔɎɌɪɞɝɫ Ɏ ɖɌɣɑɝɞɎɑ ɛɜɔɚɜɔɞɑɞəɧɡ ɛɚ-

ɝɗɑ ȺȶȽ Ɏ ɝɎɫɓɔ ɝ ɚɞɣɑɞɗɔɎɧɘ ɝɔɘɛɌɞɚɌɐɜɑ-

əɌɗɚɎɧɘ ɐɑɕɝɞɎɔɑɘ, ɚɞɘɑɣɌɪɥɔɘɝɫ Ɏ ɞɑɣɑ-

əɔɑ ɛɑɜɎɧɡ əɑɐɑɗɨ ɞɑɜɌɛɔɔ [33]. 

Ȯ ɜɫɐɑ ɜɌəɐɚɘɔɓɔɜɚɎɌəəɧɡ ɔ ɚɍɝɑɜ-

ɎɌɢɔɚəəɧɡ ɔɝɝɗɑɐɚɎɌəɔɕ ɍɧɗɚ ɛɚɖɌɓɌəɚ, ɣɞɚ 

əɌɓəɌɣɑəɔɑ ȽȴȺȳȽ ɛɌɢɔɑəɞɌɘ ɛɚɝɗɑ ȺȶȽ 

ɛɜɔɎɚɐɔɞ ɖ ɐɚɗɏɚɝɜɚɣəɚɘɟ ɟɗɟɣɤɑəɔɪ ɔɡ 

ɛɜɚɏəɚɓɌ ð ɟɘɑəɨɤɑəɔɪ Ɏɑɜɚɫɞəɚɝɞɔ ɛɚ-

Ɏɞɚɜəɚɏɚ ɝɑɜɐɑɣəɚ-ɝɚɝɟɐɔɝɞɚɏɚ ɝɚɍɧɞɔɫ, 

ɝəɔɒɑəɔɪ ɝɘɑɜɞəɚɝɞɔ ɚɞ Ɏɝɑɡ ɛɜɔɣɔə, Ɍ 

ɞɌɖɒɑ ɛɚɎɧɤɑəɔɪ ɖɌɣɑɝɞɎɌ ɒɔɓəɔ [34].  Ȼɚ-

ɐɚɍəɧɕ ɛɚɗɚɒɔɞɑɗɨəɧɕ ɩɠɠɑɖɞ ɘɚɒɑɞ ɍɧɞɨ 

ɝɎɫɓɌə ɖɌɖ ɝ ɖɚɜɜɑɖɢɔɑɕ ɛɚɎɑɐɑəɣɑɝɖɔɡ 

ɠɌɖɞɚɜɚɎ, ɌɝɝɚɢɔɔɜɚɎɌəəɧɡ ɝ ɐɑɛɜɑɝɝɔɑɕ, 

ɞɌɖ ɔ ɝ ɛɜɫɘɧɘ Ɏɗɔɫəɔɑɘ ɌəɞɔɐɑɛɜɑɝɝɔɎəɚɕ 

ɞɑɜɌɛɔɔ əɌ ɚɍɥɔɑ ɍɔɚɗɚɏɔɣɑɝɖɔɑ ɘɑɡɌəɔɓɘɧ 

ɜɌɓɎɔɞɔɫ ɐɑɛɜɑɝɝɔɔ ɔ ɝɑɜɐɑɣəɚ-ɝɚɝɟɐɔɝɞɚɕ 

ɛɌɞɚɗɚɏɔɔ. ȾɌɖ, ɍɧɗɚ ɛɚɖɌɓɌəɚ, ɣɞɚ Ɍəɞɔɐɑ-

ɛɜɑɝɝɌəɞɧ ɔɓ ɏɜɟɛɛɧ ȽȴȺȳȽ ɛɚɘɔɘɚ Ɍəɞɔ-

ɐɑɛɜɑɝɝɔɎəɚɏɚ ɩɠɠɑɖɞɌ ɞɌɖɒɑ ɚɖɌɓɧɎɌɪɞ 

əɑɓəɌɣɔɞɑɗɨəɚɑ ɌəɞɔɌɏɜɑɏɌəɞəɚɑ ɐɑɕɝɞɎɔɑ ɓɌ 

ɝɣɑɞ Ɏɗɔɫəɔɫ əɌ ɝɑɜɚɞɚəɔəɑɜɏɔɣɑɝɖɚɑ ɓɎɑəɚ 

ɌɏɜɑɏɌɢɔɔ ɞɜɚɘɍɚɢɔɞɚɎ [35].   

Ȯ ɖɌɣɑɝɞɎɑ ɌɗɨɞɑɜəɌɞɔɎɧ ɛɝɔɡɚɠɌɜ-

ɘɌɖɚɞɑɜɌɛɔɔ ɞɜɌɐɔɢɔɚəəɚ ɜɌɝɝɘɌɞɜɔɎɌɑɞɝɫ 

ɛɝɔɡɚɞɑɜɌɛɔɫ, ɛɜɑɔɘɟɥɑɝɞɎɑəəɚ ɖɚɏəɔɞɔɎ-

əɚ-ɛɚɎɑɐɑəɣɑɝɖɌɫ (ȶȻȾ). ȰɌəəɧɑ ɚ Ɏɗɔɫəɔɔ 

ɛɝɔɡɚɞɑɜɌɛɔɔ əɌ ɐɚɗɏɚɝɜɚɣəɧɕ ɛɜɚɏəɚɓ 

ɚɏɜɌəɔɣɑəɧ ɔ Ɏ ɢɑɗɚɘ ɚɢɑəɔɎɌɪɞɝɫ ɍɚɗɑɑ 

ɛɜɚɞɔɎɚɜɑɣɔɎɚ, ɣɑɘ ɐɌəəɧɑ ɚ ɗɑɖɌɜɝɞɎɑəəɚɕ 

ɞɑɜɌɛɔɔ, ɚɐəɌɖɚ Ɏ ɛɚɝɗɑɐəɔɡ ɔɝɝɗɑɐɚɎɌəɔɫɡ 

(SUPRIM; SWITCHD; ENHANCED) ɛɜɚɏɜɌɘɘɧ 

ɖɚəɞɜɚɗɫ ɝɞɜɑɝɝɌ ɔ ɖɚɏəɔɞɔɎəɚ-

ɛɚɎɑɐɑəɣɑɝɖɌɫ ɞɑɜɌɛɔɫ Ɏ ɢɑɗɚɘ ɟɗɟɣɤɔɗɔ 

ɛɜɚɏəɚɓ ȴȭȽ, Ɍ ɞɌɖɒɑ ɍɗɌɏɚɞɎɚɜəɚ Ɏɗɔɫɗɔ əɌ 

ɖɌɣɑɝɞɎɚ ɒɔɓəɔ. 

Ȼɜɔ ɩɞɚɘ Ɏ ɗɔɞɑɜɌɞɟɜɑ ɎɧɝɖɌɓɧɎɌɑɞɝɫ 

ɘəɑəɔɑ, ɣɞɚ ɜɫɐ ɛɝɔɡɚɞɑɜɌɛɑɎɞɔɣɑɝɖɔɡ ɔə-

ɞɑɜɎɑəɢɔɕ (Ɏ ɛɑɜɎɟɪ ɚɣɑɜɑɐɨ, ȶȻȾ ɔ ɛɝɔɡɚ-

ɚɍɜɌɓɚɎɌɞɑɗɨəɧɑ ɛɜɚɏɜɌɘɘɧ ɟɗɟɣɤɌɑɞ ɛɜɚ-

ɏəɚɓ ɝɑɜɐɑɣəɚ-ɝɚɝɟɐɔɝɞɚɕ ɛɌɞɚɗɚɏɔɔ əɑ ɞɚɗɨ-

ɖɚ ɓɌ ɝɣɑɞ Ɏɗɔɫəɔɫ əɌ ɐɑɛɜɑɝɝɔɪ, əɚ ɞɌɖɒɑ ɔ 

ɛɚɝɜɑɐɝɞɎɚɘ əɑɛɚɝɜɑɐɝɞɎɑəəɚɕ ɖɚɜɜɑɖɢɔɔ 

ɘɑɐɔɢɔəɝɖɚɏɚ ɛɚɎɑɐɑəɔɫ (ɟɗɟɣɤɑəɔɑ ɛɜɔ-

Ɏɑɜɒɑəəɚɝɞɔ ɞɑɜɌɛɔɔ, ɖɚɜɜɑɖɢɔɫ Ɏɜɑɐəɧɡ 

ɛɜɔɎɧɣɑɖ, ɛɚɎɧɤɑəɔɑ ɐɎɔɏɌɞɑɗɨəɚɕ ɌɖɞɔɎ-

əɚɝɞɔ) [30]. 

ȳɌɖɗɪɣɑəɔɑ. 

Ȱɑɛɜɑɝɝɔɫ ɛɜɑɐɝɞɌɎɗɫɑɞ ɝɚɍɚɕ ɜɌɝ-

ɛɜɚɝɞɜɌəɑəəɚɑ ɓɌɍɚɗɑɎɌəɔɑ ɟ ɛɌɢɔɑəɞɚɎ ɝ 

ɚɝɞɜɧɘ ɖɚɜɚəɌɜəɧɘ ɝɔəɐɜɚɘɚɘ.  Ȯ  ɍɚɗɨɤɚɘ  
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ȼɔɝ. 1 Ɍ (Fig. 1 Ɍ) 

 

ȼɔɝ. 1 ɍ (Fig. 1 b) 

 

ȼɔɝ. 1 Ɏ (Fig. 1 ɝ) 

ȼɔɝ. 1. ɀȸȼȾ. Ȭ ð ɝɌɏɔɞɞɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ, ȭ ð ɛɚɛɑɜɑɣəɌɫ ɛɗɚɝɖɚɝɞɨ, Ȯ ð ɠɜɚəɞɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ. Ȼɑɜɑ-

ɖɜɑɝɞɨɑ ɟɖɌɓɧɎɌɑɞ əɌ ɓɚəɟ ɌɖɞɔɎɌɢɔɔ Ɏ ɛɜɌɎɚɕ ɚɝɞɜɚɎɖɚɎɚɕ ɐɚɗɑ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɐɑɛɜɑɝɝɔɑɕ ɛɚɝɗɑ ȺȶȽ. 

Fig. 1. FMRI. A ð sagittal projection, B ð transverse projection, C ð frontal projection. The crosshairs indicate 

the zone of activation in the right insula in patients with depression afte r ACS . 

 

ȼɔɝ. 2 Ɍ (Fig. 2 Ɍ) 

 

ȼɔɝ. 2 ɍ (Fig. 2 b) 

 

ȼɔɝ. 2 Ɏ (Fig. 2 ɝ) 

ȼɔɝ. 2. ɀȸȼȾ. Ȭ ð ɝɌɏɔɞɞɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ, ȭ ð ɛɚɛɑɜɑɣəɌɫ ɛɗɚɝɖɚɝɞɨ, Ȯ ð ɠɜɚəɞɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ. Ⱥɍ-

ɗɌɝɞɨ ɌɖɞɔɎɌɢɔɔ Ɏ ɛɜɌɎɚɕ ɝɜɑɐəɑɕ Ɏɔɝɚɣəɚɕ ɔɓɎɔɗɔəɑ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɐɑɛɜɑɝɝɔɑɕ ɛɚɝɗɑ ȺȶȽ ɟɖɌɓɌəɌ 

ɛɑɜɑɖɜɑɝɞɨɑɘ. 

Fig. 2. FMRI. A ð sagittal projection, B ð transverse projection, C ð frontal projection. The area of activation in 

the right middle temporal gyrus in patients with depression after ACS is indicated by a crosshair.  

 

ȼɔɝ. 3 Ɍ (Fig. 3 Ɍ) 

 

ȼɔɝ. 3 ɍ (Fig. 3 b) 

 

ȼɔɝ. 3 Ɏ (Fig. 3 ɝ) 

ȼɔɝ. 3. ɀȸȼȾ. Ȭ ð ɝɌɏɔɞɞɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ, ȭ ð ɛɚɛɑɜɑɣəɌɫ ɛɗɚɝɖɚɝɞɨ, Ȯ ð ɠɜɚəɞɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ. Ȼɑɜɑ-

ɖɜɑɝɞɨɑ ɟɖɌɓɧɎɌɑɞ əɌ ɓɚəɟ ɌɖɞɔɎɌɢɔɔ Ɏ ɛɜɌɎɚɕ ɛɜɑɢɑəɞɜɌɗɨəɚɕ ɔɓɎɔɗɔəɑ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɐɑɛɜɑɝɝɔɑɕ ɛɚ-

ɝɗɑ ȺȶȽ. 

Fig. 3. FMRI. A ð sagittal projection, B ð transverse projection, C ð frontal projection. The crosshair indicates 

the area of activation in the right precentral gyrus in patients with depression after ACS.  

http://www.rejr.ru/


 

 

   RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY  

| www.rejr.ru | REJR. 2022; 12 (1):89-97       DOI: 10.21569/2222-7415-2022-12-1-89-97                     95 
 

 

ɣɔɝɗɑ ɔɝɝɗɑɐɚɎɌəɔɕ ɛɚɖɌɓɌəɚ əɑɏɌɞɔɎəɚɑ 

Ɏɗɔɫəɔɑ ɌɠɠɑɖɞɔɎəɚɕ ɝɔɘɛɞɚɘɌɞɔɖɔ əɌ ɞɑ-

ɣɑəɔɑ ɖɌɜɐɔɚɗɚɏɔɣɑɝɖɚɕ ɛɌɞɚɗɚɏɔɔ, Ɍɜɏɟɘɑə-

ɞɔɜɚɎɌəəɚ ɐɚɖɌɓɌəɚ, ɣɞɚ ɝɖɜɔəɔəɏ ɐɑɛɜɑɝ-

ɝɔɔ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɝɞɌəɐɌɜɞɔɓɔɜɚɎɌəəɧɡ 

ɚɛɜɚɝəɔɖɚɎ ɘɚɒɑɞ ɍɧɞɨ ɩɠɠɑɖɞɔɎəɚ ɜɑɌɗɔ-

ɓɚɎɌə Ɏ ɛɚɎɝɑɐəɑɎəɚɕ ɛɜɌɖɞɔɖɑ ɎɜɌɣɌ-

ɖɌɜɐɔɚɗɚɏɌ ɔ ɐɚɗɒɑə ɜɑɏɟɗɫɜəɚ ɛɜɚɎɚɐɔɞɨɝɫ 

ɟ ɛɌɢɔɑəɞɚɎ ɝ ȺȶȽ. ȽɎɚɑɎɜɑɘɑəəɌɫ ɐɔɌɏəɚ-

ɝɞɔɖɌ ɔ ɞɑɜɌɛɔɫ ɐɑɛɜɑɝɝɔɕ ɛɚɓɎɚɗɫɑɞ ɟɗɟɣ-

ɤɔɞɨ ɛɜɚɏəɚɓ ɟ ɐɌəəɚɕ ɏɜɟɛɛɧ ɛɌɢɔɑəɞɚɎ. 

ȺɐəɌɖɚ, ɍɔɚɗɚɏɔɣɑɝɖɔɑ ɘɑɡɌəɔɓɘɧ ɠɚɜɘɔ-

ɜɚɎɌəɔɫ ɐɑɛɜɑɝɝɔɕ ɛɚɝɗɑ ȺȶȽ, Ɏ ɞɚɘ ɣɔɝɗɑ, 

ɎɔɓɟɌɗɔɓɌɢɔɚəəɧɑ, ɜɌɓɜɌɍɚɞɌəɧ əɑɐɚɝɞɌ-

ɞɚɣəɚ ɔ əɟɒɐɌɪɞɝɫ Ɏ ɐɌɗɨəɑɕɤɑɘ ɔɓɟɣɑəɔɔ.  

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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ȼȺȷɈ ȸȼȾ Ȯ ȺȭȽȷȱȰȺȮȬȹȴȴ ȭȺȷɈȹɇɁ Ƚ ȯȴȻȱȼȾȼȺɀȴȱȵ ȷȱȮȺȯȺ 

ȲȱȷȿȰȺɃȶȬ  

 

Ȼɟɞɔɗɚ Ȱ.Ȯ.1, ȽɞɟɖɌɗɚɎɌ Ⱥ.Ȯ.2  
 

1 ð ɀȯȬȺȿ ȮȺ çȻɑɜɎɧɕ ȸȯȸȿ ɔɘɑəɔ ȴ.ȸ. ȽɑɣɑəɚɎɌè ȸɔəɓɐɜɌɎɌ ȼɚɝɝɔɔ (ȽɑɣɑəɚɎɝɖɔɕ ȿəɔɎɑɜɝɔɞɑɞ), ɏ. ȸɚɝɖɎɌ, ȼɚɝɝɔɫ. 

2 ð ȴəɝɞɔɞɟɞ ɖɗɔəɔɣɑɝɖɚɕ ɖɌɜɐɔɚɗɚɏɔɔ ɔɘ. Ȭ.ȷ. ȸɫɝəɔɖɚɎɌ, ɀȯȭȿ çȹȸȴɂ ɖɌɜɐɔɚɗɚɏɔɔè ȸȳ ȼɀ, ɏ. ȸɚɝɖɎɌ, ȼɚɝɝɔɫ. 

 

ɚɍɓɚɜɑ ɜɌɝɝɘɌɞɜɔɎɌɪɞɝɫ Ɏɚɛɜɚɝɧ ɐɔɌɏəɚɝɞɔɖɔ əɌɔɍɚɗɑɑ ɜɌɝɛɜɚɝɞɜɌəɑəəɧɡ ɓɌɍɚɗɑɎɌ-

əɔɕ, ɛɜɔɎɚɐɫɥɔɡ ɖ ɏɔɛɑɜɞɜɚɠɔɔ ɘɔɚɖɌɜɐɌ ɗɑɎɚɏɚ ɒɑɗɟɐɚɣɖɌ, ɝɜɑɐɔ ɖɚɞɚɜɧɡ: ɏɔɛɑɜ-

ɞɜɚɠɔɣɑɝɖɌɫ ɖɌɜɐɔɚɘɔɚɛɌɞɔɫ, ɌɜɞɑɜɔɌɗɨəɌɫ ɏɔɛɑɜɞɚəɔɫ, ɛɚɜɚɖɔ ɌɚɜɞɌɗɨəɚɏɚ ɖɗɌɛɌəɌ 

ɔ ɍɚɗɑɓəɔ əɌɖɚɛɗɑəɔɫ. ȮɌɒəɟɪ ɜɚɗɨ Ɏ ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɕ ɐɔɌɏəɚɝɞɔɖɑ ɔ ɟɞɚɣəɑəɔɔ 

ɛɜɚɏəɚɓɌ ɞɑɣɑəɔɫ ɎɧɤɑɟɖɌɓɌəəɧɡ ɛɌɞɚɗɚɏɔɕ ɔɏɜɌɑɞ ɘɑɞɚɐ ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɚɕ ɞɚ-

ɘɚɏɜɌɠɔɔ (ȸȼȾ) ɝɑɜɐɢɌ ɝ ɚɞɝɜɚɣɑəəɧɘ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ, ɛɚɓɎɚɗɫɪɥɔɕ əɑɔəɎɌɓɔɎəɚ ɛɚɗɟ-

ɣɔɞɨ ɐɌəəɧɑ ɚɍ ɌəɌɞɚɘɔɔ ɔ ɠɟəɖɢɔɚəɌɗɨəɚɘ ɝɚɝɞɚɫəɔɔ ɖɌɘɑɜ ɝɑɜɐɢɌ ɔ ɖɗɌɛɌəəɚɏɚ ɌɛɛɌɜɌɞɌ, Ɍ 

ɞɌɖɒɑ ɡɌɜɌɖɞɑɜɔɝɞɔɖɑ ɘɔɚɖɌɜɐɌ. ȹɌɔɍɚɗɨɤɔɕ ɔəɞɑɜɑɝ ɎɧɓɧɎɌɪɞ ɝɚɎɜɑɘɑəəɧɑ ɘɑɞɚɐɔɖɔ ȸȼȾ, 

ɞɌɖɔɑ ɖɌɖ ɚɞɝɜɚɣɑəəɚɑ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑ, ɛɌɜɌɘɑɞɜɔɣɑɝɖɚɑ ɖɌɜɞɔɜɚɎɌəɔɑ, ɖɚɞɚɜɧɑ əɑ ɞɚɗɨɖɚ 

ɛɚɓɎɚɗɫɪɞ əɑɔəɎɌɓɔɎəɚ ɎɧɫɎɔɞɨ ɚɣɌɏɚɎɧɕ ɔ ɐɔɠɠɟɓəɧɕ ɠɔɍɜɚɓ, əɚ ɚɛɜɑɐɑɗɔɞɨ ɝɛɑɢɔɠɔɣɑ-

ɝɖɟɪ ɐɗɫ ɜɌɓɗɔɣəɧɡ ɓɌɍɚɗɑɎɌəɔɕ ɖɌɜɞɔəɟ əɌɖɚɛɗɑəɔɫ. Ⱥɝɚɍɑəəɚ ɍɚɗɨɤɚɑ ɓəɌɣɑəɔɑ ɛɜɔɚɍɜɑɞɌɑɞ 

ɔɝɛɚɗɨɓɚɎɌəɔɑ ȸȼȾ ɟ ɍɚɗɨəɧɡ ɝ ɛɚɐɚɓɜɑəɔɑɘ əɌ ɍɚɗɑɓəɔ əɌɖɚɛɗɑəɔɫ (Ɍɘɔɐɚɔɐɚɓ, ɍɚɗɑɓəɨ ȰɌəɚ-

əɌ, ɍɚɗɑɓəɨ ɀɌɍɜɔ), ɖɚɏɐɌ ɜɑɓɟɗɨɞɌɞɧ ȸȼȾ ɘɚɏɟɞ ɝɞɌɞɨ ɖɗɪɣɚɘ ɖ ɛɜɌɎɔɗɨəɚɘɟ ɐɔɌɏəɚɓɟ. ȶɜɚɘɑ 

ɞɚɏɚ, ɞɚɣəɌɫ ɚɢɑəɖɌ ɝɞɑɛɑəɔ ɠɔɍɜɚɓɌ ɛɚɓɎɚɗɫɑɞ ɎɧɫɎɔɞɨ ɍɚɗɨəɧɡ ɝ Ɏɧɝɚɖɔɘ ɜɔɝɖɚɘ ɞɫɒɑɗɧɡ 

ɝɑɜɐɑɣəɚ-ɝɚɝɟɐɔɝɞɧɡ ɚɝɗɚɒəɑəɔɕ (ɝɑɜɐɑɣəɌɫ əɑɐɚɝɞɌɞɚɣəɚɝɞɨ, ɎəɑɓɌɛəɌɫ ɝɑɜɐɑɣəɌɫ ɝɘɑɜɞɨ), 

ɣɞɚ ɎɌɒəɚ ɛɜɔ ɚɛɜɑɐɑɗɑəɔɔ ɞɌɖɞɔɖɔ Ɏɑɐɑəɔɫ ɛɌɢɔɑəɞɚɎ. 

ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɌɫ ɞɚɘɚɏɜɌɠɔɫ ɝɑɜɐɢɌ, ɚɞɝɜɚɣɑəəɚɑ ɖɚəɞɜɌɝɞɔɜɚ-

ɎɌəɔɑ ɏɌɐɚɗɔəɔɑɘ, ɏɔɛɑɜɞɜɚɠɔɣɑɝɖɌɫ ɖɌɜɐɔɚɘɔɚɛɌɞɔɫ, Ɍɘɔɗɚɔɐɚɓ, ɌɚɜɞɌɗɨəɧɕ ɝɞɑəɚɓ. 
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he review considers the diagnostics issues of the most common diseases lead ing to left ven-

tricular myocardium hypertrophy, including hypertrophic cardiomyopathy, arterial hyper-

tension, aortic valve defects and storage diseases. An important role in the differential diag-

nosis and prognosis clarification of these pathologies is pla yed by the method of cardiac 

magnetic resonance imaging (MRI) with delayed contrast enhancement, which allows non -invasively 

obtain data about the anatomy and functional state of the heart chambers and valve apparatus, as 

well as characteristics of the myo cardium. The greatest interest is aroused by modern MRI tech-

niques, such as delayed contrast enhancement and parametric mapping, which allow to non - 
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invasively detect focal and diffuse fibrosis, but also allow to determine the specific accumulation pat-

ter n of various diseases. Especially important role MRI plays in patients with suspected storage dis-

eases (amyloidosis, Danone's disease, Fabry's disease), when the MRI results can become the clue to 

the correct diagnosis. In addition, an accurate assessment of the fibrosis degree makes it possible to 

identify patients with a high risk of severe cardiovascular complications (heart failure, sudden cardi-

ac death), which is important in the patient management.  
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ɖɗɔəɔɣɑɝɖɚɕ ɛɜɌɖɞɔɖɑ ɏɔɛɑɜɞɜɚ-

ɠɔɫ ɗɑɎɚɏɚ ɒɑɗɟɐɚɣɖɌ (ȯȷȲ) ɫɎɗɫ-

ɑɞɝɫ ɣɌɝɞɚ ɎɝɞɜɑɣɌɪɥɔɘɝɫ ɝɚɝɞɚɫ-

əɔɑɘ, ɖɚɞɚɜɚɑ ɘɚɒɑɞ ɍɧɞɨ ɎɧɓɎɌəɚ 

ɜɌɓɗɔɣəɧɘɔ ɓɌɍɚɗɑɎɌəɔɫɘɔ ɔ ɠɔ-

ɓɔɚɗɚɏɔɣɑɝɖɔɘɔ ɛɜɚɢɑɝɝɌɘɔ, ɎɖɗɪɣɌɪɥɔɘɔ 

ɏɔɛɑɜɞɜɚɠɔɣɑɝɖɟɪ ɖɌɜɐɔɚɘɔɚɛɌɞɔɪ (ȯȶȸȻ), 

ɌɜɞɑɜɔɌɗɨəɟɪ ɏɔɛɑɜɞɚəɔɪ (Ȭȯ), ɌɚɜɞɌɗɨəɧɕ 

ɝɞɑəɚɓ (ȬȽ), ɔəɞɑəɝɔɎəɧɑ ɠɔɓɔɣɑɝɖɔɑ ɞɜɑəɔ-

ɜɚɎɖɔ ɗɔɍɚ ɓɌəɫɞɔɫ ɝɛɚɜɞɚɘ, ɔəɠɔɗɨɞɜɌɞɔɎ-

əɧɑ, ɘɑɞɌɍɚɗɔɣɑɝɖɔɑ ɓɌɍɚɗɑɎɌəɔɫ, ɍɚɗɑɓəɔ 

əɌɖɚɛɗɑəɔɫ. ȯȷȲ ɜɌɓɎɔɎɌɑɞɝɫ ɛɚɝɞɑɛɑəəɚ, ɔ 

ɛɚɩɞɚɘɟ ɣɌɝɞɚ ɐɔɌɏəɚɝɞɔɜɟɑɞɝɫ ɟɒɑ əɌ ɛɚɓɐ-

əɔɡ ɝɞɌɐɔɫɡ. Ȼɜɔ ɛɜɚɏɜɑɝɝɔɜɚɎɌəɔɔ ɏɔɛɑɜ-

ɞɜɚɠɔɔ ɎɚɓəɔɖɌɪɞ ɝɔɘɛɞɚɘɧ, ɝɎɫɓɌəəɧɑ ɝ 

ɐɔɌɝɞɚɗɔɣɑɝɖɚɕ ɔ ɝɔɝɞɚɗɔɣɑɝɖɚɕ ɐɔɝɠɟəɖɢɔ-

ɑɕ. ȬəɌɗɔɓ ɝɞɑɛɑəɔ ɎɧɜɌɒɑəəɚɝɞɔ ȯȷȲ ɔɘɑ-

ɑɞ ɍɚɗɨɤɚɑ ɓəɌɣɑəɔɑ ɐɗɫ ɖɗɔəɔɣɑɝɖɚɕ ɛɜɌɖ-

ɞɔɖɔ ɝ ɞɚɣɖɔ ɓɜɑəɔɫ ɛɜɚɏəɚɓɌ ɞɑɣɑəɔɫ ɓɌɍɚ-

ɗɑɎɌəɔɫ ɔ ɎɧɍɚɜɌ ɞɌɖɞɔɖɔ ɗɑɣɑəɔɫ. ȿɎɑɗɔɣɑ-

əɔɑ ȯȷȲ ɞɑɝəɚ ɝɎɫɓɌəɚ ɝ ɛɚɎɧɤɑəɔɑɘ ɜɔɝɖɌ 

ɎɚɓəɔɖəɚɎɑəɔɫ ɚɝɗɚɒəɑəɔɕ ɝɚ ɝɞɚɜɚəɧ ɝɑɜ-

ɐɑɣəɚ-ɝɚɝɟɐɔɝɞɚɕ ɝɔɝɞɑɘɧ [1]. Ȼɚ ɐɌəəɧɘ 

ɀɜɌɘɔəɏɑɘɝɖɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɟɎɑɗɔɣɑəɔɑ 

ɘɌɝɝɧ ɘɔɚɖɌɜɐɌ ɗɑɎɚɏɚ ɒɑɗɟɐɚɣɖɌ (ɝ ɛɚ-

ɛɜɌɎɖɚɕ əɌ ɜɚɝɞ) əɌ ɖɌɒɐɧɑ 50 ɏ əɌ ɘɑɞɜ ɍɧ-

ɗɚ ɝɎɫɓɌəɚ ɝ ɛɚɎɧɤɑəɔɑɘ ɝɘɑɜɞəɚɝɞɔ ɚɞ ɝɑɜ-

ɐɑɣəɚ-ɝɚɝɟɐɔɝɞɧɡ ɓɌɍɚɗɑɎɌəɔɕ ð ɚɞəɚɝɔɞɑɗɨ-

əɧɕ ɜɔɝɖ 1,73 (95-ɛɜɚɢɑəɞəɧɕ ɐɚɎɑɜɔɞɑɗɨ-

əɧɕ ɔəɞɑɜɎɌɗ ɚɞ 1,19 ɐɚ 2,52) ɟ ɘɟɒɣɔə ɔ 

2,12 (95 -ɛɜɚɢɑəɞəɧɕ ɐɚɎɑɜɔɞɑɗɨəɧɕ ɔəɞɑɜ-

ɎɌɗ ɚɞ 1,28 ɐɚ 3,49) ɟ ɒɑəɥɔə [2].  

Ȯ ɖɌɣɑɝɞɎɑ ɚɝəɚɎəɧɡ əɑɔəɎɌɓɔɎəɧɡ 

ɘɑɞɚɐɚɎ ɎɔɓɟɌɗɔɓɌɢɔɔ ɝɑɜɐɢɌ, ɔɝɛɚɗɨɓɟɑɘɧɡ 

ɐɗɫ ɚɢɑəɖɔ ɝɞɑɛɑəɔ ɎɧɜɌɒɑəəɚɝɞɔ ȯȷȲ ɔɝ-

ɛɚɗɨɓɟɪɞɝɫ: ɩɡɚɖɌɜɐɔɚɏɜɌɠɔɫ (ɉɡɚȶȯ), ɘɌɏ-

əɔɞəɚ-ɜɑɓɚəɌəɝəɌɫ ɞɚɘɚɏɜɌɠɔɫ (ȸȼȾ) ɝɑɜɐɢɌ 

ɔ ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ (ȶȾ). 

ɉɡɚȶȯ ɫɎɗɫɑɞɝɫ əɌɔɍɚɗɑɑ ɜɌɝɛɜɚɝɞɜɌ-

əɑəəɧɘ ɘɑɞɚɐɚɘ ɐɔɌɏəɚɝɞɔɖɔ ɓɌɍɚɗɑɎɌəɔɕ 

ɝɑɜɐɢɌ. ȰɌəəɧɕ ɘɑɞɚɐ ɤɔɜɚɖɚ ɐɚɝɞɟɛɑə, Ɏ 

ɞɚɘ ɣɔɝɗɑ ɓɌ ɝɣɑɞ ɚɞəɚɝɔɞɑɗɨəɚ əɔɓɖɚɕ ɝɞɚɔ-

ɘɚɝɞɔ ɔɝɝɗɑɐɚɎɌəɔɫ. ȺɐəɌɖɚ ɩɞɚ ɚɛɑɜɌɞɚɜɚ-

ɓɌɎɔɝɔɘɧɕ ɘɑɞɚɐ, ɖɚɞɚɜɧɕ ɔɘɑɑɞ ɚɏɜɌəɔɣɑ-

əɔɫ Ɏ ɚɢɑəɖɑ əɑɖɚɞɚɜɧɡ ɚɍɗɌɝɞɑɕ ð ɍɌɓɌɗɨ-

əɧɡ ɚɞɐɑɗɚɎ ɛɑɜɑɐəɑɗɌɞɑɜɌɗɨəɚɕ ɝɞɑəɖɔ ȷȲ, 

Ɏɑɜɡɟɤɖɔ ɝɑɜɐɢɌ ɔ ɛɜɌɎɚɏɚ ɒɑɗɟɐɚɣɖɌ (ȻȲ), 

ɖɜɚɘɑ ɞɚɏɚ, ɓɌɞɜɟɐəɑəɚ ɛɜɚɎɑɐɑəɔɑ ɔɝɝɗɑɐɚ-

ɎɌəɔɫ ɛɜɔ ɛɗɚɡɚɘ Ɍɖɟɝɞɔɣɑɝɖɚɘ ɚɖəɑ [3]. 

ȾɌɖɒɑ əɑ ɛɜɑɐɝɞɌɎɗɫɑɞɝɫ Ɏɚɓɘɚɒəɧɘ ɐɚɝɞɚ-

Ɏɑɜəɚ ɚɢɑəɔɞɨ əɌɗɔɣɔɑ, ɎɧɜɌɒɑəəɚɝɞɨ ɔ 

ɝɞɜɟɖɞɟɜɟ ɠɔɍɜɚɓəɧɡ ɔɓɘɑəɑəɔɕ ɘɔɚɖɌɜɐɌ. 

Ȯ ɛɚɝɗɑɐəɔɑ ɐɑɝɫɞɔɗɑɞɔɫ Ɏ ɖɌɜɐɔɚɗɚ-

ɏɔɣɑɝɖɚɕ ɖɗɔəɔɖɑ Ɏɝɑ ɤɔɜɑ ɛɜɔɘɑəɫɑɞɝɫ ɘɑ-

ɞɚɐ ȸȼ-ɞɚɘɚɏɜɌɠɔɔ ɝɑɜɐɢɌ. ȸȼ-ɞɚɘɚɏɜɌɠɔɫ 

ɝɑɜɐɢɌ ɛɚɓɎɚɗɫɑɞ ɞɚɣəɚ ɚɢɑəɔɞɨ ɚɍɦɑɘəɧɑ 

ɡɌɜɌɖɞɑɜɔɝɞɔɖɔ ȷȲ: ɠɜɌɖɢɔɪ ɎɧɍɜɚɝɌ (ɀȮ), 

ɟɐɌɜəɧɕ ɚɍɦɑɘ (ȿȺ), ɖɚəɑɣəɧɑ ɝɔɝɞɚɗɔɣɑ-

ɝɖɔɕ ɔ ɐɔɌɝɞɚɗɔɣɑɝɖɔɕ ɚɍɦɑɘɧ (ȶȽȺ ɔ ȶȰȺ), 

ɚɢɑəɔɞɨ ɘɌɝɝɟ ɘɔɚɖɌɜɐɌ (ȸȸ), ɜɌɝɛɜɑɐɑɗɑ-

əɔɑ ɏɔɛɑɜɞɜɚɠɔɔ ɘɔɚɖɌɜɐɌ, ɚɢɑəɔɞɨ ɗɚɖɌɗɨ-

əɟɪ ɔ ɏɗɚɍɌɗɨəɟɪ ɝɚɖɜɌɞɔɘɚɝɞɨ ɘɔɚɖɌɜɐɌ 

ȷȲ, ɎɧɫɎɔɞɨ əɌɗɔɣɔɑ ɠɔɍɜɚɓəɧɡ, ɜɟɍɢɚɎɧɡ 

ɔ ɔɤɑɘɔɣɑɝɖɔɡ ɔɓɘɑəɑəɔɕ, ɚɢɑəɔɞɨ ɔɡ ɗɚɖɌ-

ɗɔɓɌɢɔɪ ɔ ɜɌɝɛɜɚɝɞɜɌəɑəəɚɝɞɨ, ɛɜɚɎɑɝɞɔ 

ɍɚɗɑɑ ɞɚɣəɟɪ ɐɔɠɠɑɜɑəɢɔɌɗɨəɟɪ ɐɔɌɏəɚ-

ɝɞɔɖɟ ɜɌɓɗɔɣəɧɡ ɛɌɞɚɗɚɏɔɕ, ɎɧɓɧɎɌɪɥɔɡ 

ɏɔɛɑɜɞɜɚɠɔɪ ɘɔɚɖɌɜɐɌ. 

Ȼɜɚɞɚɖɚɗ ȸȼ-ɞɚɘɚɏɜɌɠɔɔ ɝɑɜɐɢɌ ɐɗɫ 

ɚɢɑəɖɔ ȯȷȲ ɚɍɧɣəɚ ɝɚɝɞɚɔɞ ɔɓ ɘɚɐɟɗɑɕ ɐɗɫ 

ɚɢɑəɖɔ ɝɞɜɟɖɞɟɜɧ ɔ ɠɟəɖɢɔɔ ȷȲ, Ɍ ɞɌɖɒɑ 

ɞɖɌəɑɎɚɕ ɡɌɜɌɖɞɑɜɔɝɞɔɖɔ ɘɔɚɖɌɜɐɌ. ȴɝɝɗɑ-

ɐɚɎɌəɔɑ əɌɣɔəɌɑɞɝɫ ɝ Ɏɧɛɚɗəɑəɔɫ ɝɑɜɔɔ ɚɜ-

ɞɚɏɚəɌɗɨəɧɡ ɛɚɛɑɜɑɣəɧɡ ɝɜɑɓɚɎ ɔ ɝɞɌəɐɌɜɞ-

əɧɡ ɛɜɚɑɖɢɔɕ ɣɑɜɑɓ ɐɗɔəəɟɪ ɚɝɨ (ɐɎɟɡɖɌ-

ɘɑɜəɌɫ ɔ ɣɑɞɧɜɑɡɖɌɘɑɜəɌɫ ɛɜɚɑɖɢɔɔ) ɔ ɖɚ-

ɜɚɞɖɟɪ ɚɝɨ ȷȲ. Ȱɗɫ ɚɢɑəɖɔ ɝɚɖɜɌɞɔɘɚɝɞɔ 

ɘɔɚɖɌɜɐɌ ɔ ɚɢɑəɖɔ ɒɑɗɟɐɚɣɖɚɎ Ɏ ɜɌɓəɧɑ ɠɌ-

ɓɧ ɝɑɜɐɑɣəɚɏɚ ɢɔɖɗɌ ɔɝɛɚɗɨɓɟɪɞɝɫ ɘɟɗɨɞɔ-

ɠɌɓəɧɑ ɖɔəɚ-ȸȼȾ-ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɔ. ȰɌə-

əɧɑ ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɔ ɛɚɓɎɚɗɫɪɞ ɛɚɗɟɣɔɞɨ 

ɔəɠɚɜɘɌɢɔɪ, əɑɚɍɡɚɐɔɘɟɪ ɐɗɫ ɚɢɑəɖɔ 
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ɝɞɜɟɖɞɟɜɧ ɔ ɠɟəɖɢɔɔ ȷȲ. Ⱥɞɝɜɚɣɑəəɚɑ ɖɚə-

ɞɜɌɝɞɔɜɚɎɌəɔɑ ɫɎɗɫɑɞɝɫ ɝɞɌəɐɌɜɞəɚɕ ɘɑɞɚ-

ɐɔɖɚɕ, ɔɝɛɚɗɨɓɟɑɘɚɕ ɐɗɫ ɞɖɌəɑɎɚɕ ɡɌɜɌɖɞɑ-

ɜɔɝɞɔɖɔ ɘɔɚɖɌɜɐɌ. 

ȻɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɨ çɔəɎɑɜɝɔɫ-

ɎɚɝɝɞɌəɚɎɗɑəɔɑè, ɛɜɔ ɖɚɞɚɜɚɕ ɔəɎɑɜɝɔɚəəɧɕ 

ɔɘɛɟɗɨɝ ɛɚɐɍɔɜɌɑɞɝɫ ɞɌɖɔɘ ɚɍɜɌɓɚɘ, ɣɞɚɍɧ 

ɝɔɏəɌɗ ɚɞ ɘɔɚɖɌɜɐɌ ɍɧɗ ɘɔəɔɘɌɗɨəɧɘ, ɛɚɗɟ-

ɣɌɪɞ, əɌɣɔəɌɫ ɝ 10 ɘɔəɟɞ ɛɚɝɗɑ ɎɎɑɐɑəɔɫ 

0,1 -0,2 ɘɘɚɗɨ ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ əɌ 1 

ɖɏ ɘɌɝɝɧ ɞɑɗɌ ɛɌɢɔɑəɞɌ. Ȼɜɔ ɚɞɝɟɞɝɞɎɔɔ ɛɌ-

ɞɚɗɚɏɔɔ ɘɔɚɖɌɜɐɌ ɚɞɝɜɚɣɑəəɚɑ əɌɖɚɛɗɑəɔɑ 

ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ ɚɞɝɟɞɝɞɎɟɑɞ. ȹɌɖɚɛ-

ɗɑəɔɑ ɛɜɑɛɌɜɌɞɌ ɘɔɚɖɌɜɐɑ ɘɚɒɑɞ ɍɧɞɨ ɝɎɫ-

ɓɌəɚ ɝ əɌɗɔɣɔɑɘ ɚɣɌɏɚɎ əɑɖɜɚɓɌ, ɜɟɍɢɌɘɔ, 

ɟɣɌɝɞɖɌɘɔ ɎɚɝɛɌɗɑəɔɫ ɔ ɠɔɍɜɚɓɌ. ȺɝəɚɎəɧɘ 

ɘɑɡɌəɔɓɘɚɘ ɠɑəɚɘɑəɌ ɚɞɝɜɚɣɑəəɚɏɚ ɖɚəɞɜɌ-

ɝɞɔɜɚɎɌəɔɫ ɫɎɗɫɑɞɝɫ Ɏəɑɖɗɑɞɚɣəɚɑ əɌɖɚɛɗɑ-

əɔɑ ɏɌɐɚɗɔəɔɫ Ɏ ɟɎɑɗɔɣɑəəɧɡ Ɏəɑɖɗɑɞɚɣəɧɡ 

ɛɜɚɝɞɜɌəɝɞɎɌɡ ɚɣɌɏɚɎ əɑɖɜɚɓɌ ɔ ɚɞɑɖɌ, ɗɔɍɚ 

əɌɜɟɤɑəɔɑ ɑɏɚ ɩɗɔɘɔəɌɢɔɔ ɔɓ ɓɚə ɠɔɍɜɚɓɌ, 

ɗɔɍɚ ɝɚɣɑɞɌəɔɑ ɩɞɔɡ ɠɌɖɞɚɜɚɎ. 

Ƚ ɛɚɘɚɥɨɪ ȸȼ-ɞɚɘɚɏɜɌɠɔɔ ɝɑɜɐɢɌ 

ɘɚɒəɚ ɞɌɖɒɑ ɎɧɫɎɔɞɨ ɡɌɜɌɖɞɑɜəɧɑ ɚɝɚɍɑə-

əɚɝɞɔ, ɝɎɫɓɌəəɧɑ ɝ ɜɔɝɖɚɘ ɎəɑɓɌɛəɚɕ ɝɑɜ-

ɐɑɣəɚɕ ɝɘɑɜɞɔ (ȮȽȽ), ɌɛɔɖɌɗɨəɧɑ ɌəɑɎɜɔɓ-

ɘɧ, ɞɜɚɘɍɧ, ɣɞɚ ɛɚɓɎɚɗɫɑɞ ɛɚɗɟɣɔɞɨ ɐɚɛɚɗ-

əɔɞɑɗɨəɟɪ ɔəɠɚɜɘɌɢɔɪ, ɛɚɓɎɚɗɫɪɥɟɪ 

ɝɠɚɜɘɔɜɚɎɌɞɨ ɍɚɗɑɑ ɞɚɣəɧɕ ɛɜɚɏəɚɓ ɔ ɛɚɐɚ-

ɍɜɌɞɨ ɝɚɚɞɎɑɞɝɞɎɟɪɥɑɑ ɗɑɣɑəɔɑ. ɀɔɍɜɚɓ, Ɏɧ-

ɫɎɗɫɑɘɧɕ ɛɜɔ ɚɞɝɜɚɣɑəəɚɘ ɖɚəɞɜɌɝɞɔɜɚɎɌ-

əɔɔ, ɫɎɗɫɑɞɝɫ ɣɌɝɞɚɕ ɚɝɚɍɑəəɚɝɞɨɪ ȯȷȲ, 

əɑɓɌɎɔɝɔɘɚ ɚɞ ɑɑ ɛɜɔɣɔəɧ, ɔ ɚɍɟɝɗɚɎɗɑə ɝɞɑ-

ɛɑəɨɪ ɎɧɜɌɒɑəəɚɝɞɔ ɜɑɘɚɐɑɗɔɜɚɎɌəɔɫ ȷȲ. 

 ȶɚəɞɜɌɝɞəɚɑ ɟɝɔɗɑəɔɑ ɛɜɔ ɛɜɚɎɑɐɑ-

əɔɔ ȸȼ-ɞɚɘɚɏɜɌɠɔɔ ɫɎɗɫɑɞɝɫ ɎɌɒəɚɕ ɝɚ-

ɝɞɌɎɗɫɪɥɑɕ ɐɗɫ ɝɞɜɌɞɔɠɔɖɌɢɔɔ ɜɔɝɖɚɎ ɖɌɖ 

ɛɜɔ ɔɤɑɘɔɣɑɝɖɔɡ, ɞɌɖ ɔ ɛɜɔ əɑɔɤɑɘɔɣɑɝɖɔɡ 

ɓɌɍɚɗɑɎɌəɔɫɡ ɝɑɜɐɢɌ, Ɍ ɞɌɖɒɑ ɐɗɫ ɎɧɫɎɗɑəɔɫ 

ɓɌɍɚɗɑɎɌəɔɫ ɝɑɜɐɢɌ əɑɔɤɑɘɔɣɑɝɖɚɏɚ ɏɑəɑɓɌ, 

ɎɧɓɧɎɌɪɥɑɏɚ ȯȷȲ, ɛɚ ɗɚɖɌɗɔɓɌɢɔɔ əɌɖɚɛ-

ɗɑəɔɫ ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ. 

Ȱɗɫ əɑɔəɎɌɓɔɎəɚɕ ɔɐɑəɞɔɠɔɖɌɢɔɔ 

ɐɔɠɠɟɓəɚɏɚ ɠɔɍɜɚɓɌ ɘɔɚɖɌɜɐɌ ɟ ɛɌɢɔɑəɞɚɎ 

ɝ Ȭȯ ɘɚɒɑɞ ɍɧɞɨ ɔɝɛɚɗɨɓɚɎɌəɌ ɘɑɞɚɐɔɖɌ Ⱦ1-

ɖɌɜɞɔɜɚɎɌəɔɫ. ȶɌɜɞɔɜɚɎɌəɔɑ T1 ɛɚɓɎɚɗɫɑɞ 

ɚɢɑəɔɞɨ ɝɎɚɕɝɞɎɌ ɞɖɌəɔ ɘɔɚɖɌɜɐɌ ɛɟɞɑɘ ɛɚ-

ɗɟɣɑəɔɫ Ɍɍɝɚɗɪɞəɧɡ ɓəɌɣɑəɔɕ Ɏɜɑɘɑəɔ ɜɑ-

ɗɌɖɝɌɢɔɔ T1 ɔɓ ɚɛɜɑɐɑɗɑəəɚɕ ɚɍɗɌɝɞɔ ɔɗɔ 

Ɏɝɑɏɚ ɘɔɚɖɌɜɐɌ, ɖɚɞɚɜɧɑ ɓɌɞɑɘ ɘɚɒəɚ ɝɜɌɎ-

əɔɞɨ ɝ ɗɚɖɌɗɨəɧɘɔ ɩɞɌɗɚəəɧɘɔ ɓəɌɣɑəɔɫɘɔ, 

ɛɚɗɟɣɑəəɧɘɔ ɔɓ ɖɚəɞɜɚɗɨəɚɕ ɏɜɟɛɛɧ.  ȼɌɓ-

əɔɢɌ ɘɑɒɐɟ ɓəɌɣɑəɔɫɘɔ Ⱦ1 ɛɚɝɗɑ ɔ ɛɑɜɑɐ 

ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ ɘɚɒɑɞ ɍɧɞɨ ɔɝɛɚɗɨɓɚɎɌ-

əɌ ɐɗɫ ɜɌɝɣɑɞɌ ɠɜɌɖɢɔɔ Ɏəɑɖɗɑɞɚɣəɚɏɚ ɚɍɦ-

ɑɘɌ (ɀȮȺ). 

ȯɔɛɑɜɞɜɚɠɔɣɑɝɖɌɫ ɖɌɜɐɔɚɘɔɚɛɌɞɔɫ 

ȯɔɛɑɜɞɜɚɠɔɣɑɝɖɌɫ ɖɌɜɐɔɚɘɔɚɛɌɞɔɫ 

(ȯȶȸȻ) ð ɏɑəɑɞɔɣɑɝɖɔ ɚɍɟɝɗɚɎɗɑəəɚɑ ɓɌɍɚɗɑ-

ɎɌəɔɑ ɘɔɚɖɌɜɐɌ, ɡɌɜɌɖɞɑɜɔɓɟɪɥɑɑɝɫ ɏɔɛɑɜ-

ɞɜɚɠɔɑɕ ɘɔɚɖɌɜɐɌ ɗɑɎɚɏɚ ɔ/ɔɗɔ ɛɜɌɎɚɏɚ ɒɑ-

ɗɟɐɚɣɖɌ ɛɜɔ ɚɞɝɟɞɝɞɎɔɔ ɐɜɟɏɔɡ ɓɌɍɚɗɑɎɌəɔɕ 

ɝɚ ɝɞɚɜɚəɧ ɝɑɜɐɑɣəɚ-ɝɚɝɟɐɔɝɞɚɕ ɝɔɝɞɑɘɧ, 

ɞɌɖɒɑ ɛɜɚɫɎɗɫɪɥɔɡɝɫ ȯȷȲ, əɌɛɜɔɘɑɜ, Ȭȯ 

ɔɗɔ ɛɚɜɚɖɚɎ ɌɚɜɞɌɗɨəɚɏɚ ɖɗɌɛɌəɌ. ȼɌɝɛɜɚ-

ɝɞɜɌəɑəəɚɝɞɨ ɐɌəəɚɏɚ ɓɌɍɚɗɑɎɌəɔɫ ɛɚ ɜɌɓ-

əɧɘ ɐɌəəɧɘ ɝɚɝɞɌɎɗɫɑɞ ɚɞ 1:500 (0,2%) ɐɚ 

1:200 (0,5%) Ɏ ɚɍɥɑɕ ɝɚɎɚɖɟɛəɚɝɞɔ əɌɝɑɗɑ-

əɔɫ [6]. ȹɌɔɍɚɗɑɑ ɜɌɝɛɜɚɝɞɜɌəɑəəɚɕ ɛɜɔɣɔ-

əɚɕ ɫɎɗɫɑɞɝɫ ɘɟɞɌɢɔɫ Ɏ ɝɌɜɖɚɘɑɜəɧɡ ɍɑɗɖɌɡ, 

ɖɚɞɚɜɌɫ ɚɍɧɣəɚ ɛɑɜɑɐɌɑɞɝɫ ɛɚ Ɍɟɞɚɝɚɘəɚ-

ɐɚɘɔəɌəɞəɚɘɟ ɞɔɛɟ. ȺɐəɌ ɔɗɔ əɑɝɖɚɗɨɖɚ ɏɑ-

əɑɞɔɣɑɝɖɔɡ ɘɟɞɌɢɔɕ Ɏ ɝɌɜɖɚɘɑɜəɧɡ ɍɑɗɖɌɡ 

ɚɍəɌɜɟɒɔɎɌɪɞɝɫ ɟ 60% ɗɪɐɑɕ ɝ ɝɑɘɑɕəɧɘ 

ɌəɌɘəɑɓɚɘ ȯȶȸȻ ɔ ɟ 30% ɗɪɐɑɕ ɍɑɓ ɝɑɘɑɕ-

əɚɏɚ ɌəɌɘəɑɓɌ [7]. ȳɌɍɚɗɑɎɌəɔɑ ɡɌɜɌɖɞɑɜɔɓɟ-

ɑɞɝɫ ɎɌɜɔɌɍɑɗɨəɧɘ ɞɑɣɑəɔɑɘ, ɖɚɞɚɜɚɑ ɘɚɒɑɞ 

ɎɌɜɨɔɜɚɎɌɞɨɝɫ ɚɞ ɚɐɧɤɖɔ ɔ/ɔɗɔ ɚɍɘɚɜɚɖɌ 

ɐɚ ȮȽȽ. Ⱥɐəɔɘ ɔɓ əɌɔɍɚɗɑɑ ɜɌɝɛɜɚɝɞɜɌəɑə-

əɧɡ Ɍɜɔɞɘɔɣɑɝɖɔɡ ɚɝɗɚɒəɑəɔɕ ɛɜɔ ȯȶȸȻ 

ɫɎɗɫɑɞɝɫ ɘɑɜɢɌɞɑɗɨəɌɫ Ɍɜɔɞɘɔɫ, ɎɚɓəɔɖɌɪ-

ɥɌɫ ɟ 25% ɛɌɢɔɑəɞɚɎ [3, 31]. 

Ȯ ɖɗɔəɔɣɑɝɖɚɕ ɛɜɌɖɞɔɖɑ ɛɜɔɘɑəɫɪɞ-

ɝɫ ɐɎɑ ɖɗɌɝɝɔɠɔɖɌɢɔɔ ȯȶȸȻ, ɚɐəɌ ɔɓ ɖɚɞɚ-

ɜɧɡ ɚɝəɚɎɌəɌ əɌ ɘɚɜɠɚɗɚɏɔɣɑɝɖɔɡ ɛɜɔɓəɌ-

ɖɌɡ, ɐɜɟɏɌɫ ð əɌ ɚɢɑəɖɑ Ɏəɟɞɜɔɝɑɜɐɑɣəɚɕ ɏɑ-

ɘɚɐɔəɌɘɔɖɔ. 

Ȼɚ ɘɚɜɠɚɗɚɏɔɣɑɝɖɔɘ ɛɜɔɓəɌɖɌɘ Ɏɧ-

ɐɑɗɫɪɞ Ɍɝɔɘɘɑɞɜɔɣəɟɪ ɔ ɖɚəɢɑəɞɜɔɣɑɝɖɟɪ 

ɠɚɜɘɧ ȯȶȸȻ (ɜɔɝ. 1).  

ȬɝɔɘɘɑɞɜɔɣəɌɫ ɠɚɜɘɌ ȯȶȸȻ ɫɎɗɫɑɞɝɫ 

əɌɔɍɚɗɑɑ ɜɌɝɛɜɚɝɞɜɌəɑəəɚɕ ɔ ɝɚɝɞɌɎɗɫɑɞ ɐɚ 

60 -70% ɝɗɟɣɌɑɎ. Ȼɜɔ Ɍɝɔɘɘɑɞɜɔɣəɚɕ ɠɚɜɘɑ 

ȯȶȸȻ ɣɌɥɑ Ɏɝɑɏɚ ɚɞɘɑɣɌɑɞɝɫ əɑɛɜɚɛɚɜɢɔɚ-

əɌɗɨəɚɑ ɟɎɑɗɔɣɑəɔɑ ɒɑɗɟɐɚɣɖɚɎɚɕ ɛɑɜɑɏɚ-

ɜɚɐɖɔ, əɌɔɍɚɗɑɑ ɣɌɝɞɚ ɛɚɜɌɒɌɑɞɝɫ ɛɑɜɑɐəɑ-

ɛɑɜɑɏɚɜɚɐɚɣəɧɕ ɝɑɏɘɑəɞ ɘɔɚɖɌɜɐɌ [6]. Ȯ ɓɌ-

Ɏɔɝɔɘɚɝɞɔ ɚɞ ɗɚɖɌɗɔɓɌɢɔɔ əɌɔɍɚɗɑɑ ɏɔɛɑɜ-

ɞɜɚɠɔɜɚɎɌəəɧɡ ɟɣɌɝɞɖɚɎ ɘɔɚɖɌɜɐɌ Ɏɧɐɑɗɫ-

ɪɞ: ɏɔɛɑɜɞɜɚɠɔɪ ȸȲȻ, ɍɌɓɌɗɨəɚɕ ɣɌɝɞɔ 

ȸȲȻ, ɝɔɏɘɚɎɔɐəɟɪ ȸȲȻ, ɏɔɛɑɜɞɜɚɠɔɪ 

Ɏɝɑɕ ȸȲȻ, ɐɎɚɫɖɚɎɧɛɟɖɗɟɪ ȸȲȻ, ɖɚɘɍɔ-

əɔɜɚɎɌəəɟɪ, ɌɛɔɖɌɗɨəɟɪ ɏɔɛɑɜɞɜɚɠɔɪ, 

ɝɜɑɐəɑɒɑɗɟɐɚɣɖɚɎɟɪ ȯȶȸȻ ɔ ɏɔɛɑɜɞɜɚɠɔɪ 

ɐɜɟɏɚɕ ɝɞɑəɖɔ ȷȲ [10]. ȶɚəɢɑəɞɜɔɣɑɝɖɌɫ 

ɠɚɜɘɌ ȯȶȸȻ ɫɎɗɫɑɞɝɫ Ɏɞɚɜɚɕ ɛɚ ɜɌɝɛɜɚ-

ɝɞɜɌəɑəəɚɝɞɔ ɔ ɡɌɜɌɖɞɑɜɔɓɟɑɞɝɫ ɐɔɠɠɟɓəɧɘ 

ɟɞɚɗɥɑəɔɑɘ ȷȲ ɝ ɝɚɚɞɎɑɞɝɞɎɟɪɥɔɘ ɟɘɑəɨ-

ɤɑəɔɑɘ ɜɌɓɘɑɜɌ ɛɚɗɚɝɞɔ ȷȲ, ɛɚ ɐɌəəɧɘ 

Klues H.G. ɔ ɝɚɌɎɞ. ɝɚɝɞɌɎɗɫɗɌ ɐɚ 42% ɝɗɟɣɌ-

ɑɎ [3].  

ȺɝəɚɎɧɎɌɫɝɨ əɌ ɚɢɑəɖɑ Ɏəɟɞɜɔɝɑɜ-

ɐɑɣəɚɕ ɏɑɘɚɐɔəɌɘɔɖɔ, Ɏɧɐɑɗɫɪɞ ɚɍɝɞɜɟɖ-

ɞɔɎəɟɪ ɔ əɑɚɍɝɞɜɟɖɞɔɎəɟɪ ɠɚɜɘɧ ȯȶȸȻ. 

Ȼɜɔ  ɚɍɝɞɜɟɖɞɔɎəɚɕ  ɠɚɜɘɑ  ȯȶȸȻ  ɚɞ 

ɘɑɣɌɑɞɝɫ əɌɜɟɤɑəɔɑ ɏɑɘɚɐɔəɌɘɔɖɔ (ɝɔɝɞɚ-

ɗɔɣɑɝɖɌɫ ɚɍɝɞɜɟɖɢɔɫ ɚɞɞɚɖɌ ɖɜɚɎɔ ɔɓ ȷȲ) Ɏ 

ɚɍɗɌɝɞɔ ȮȾȷȲ,  ɎɚɓəɔɖɌɪɥɑɑ  əɌ ɠɚəɑ ɎɧɜɌ- 
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Ȳɑəəɚɕ ɏɔɛɑɜɞɜɚɠɔɔ ɘɔɚɖɌɜɐɌ (ɍɚɗɑɑ Ɏɧ-

ɜɌɒɑəəɚɕ Ɏ ɚɍɗɌɝɞɔ ɘɑɒɒɑɗɟɐɚɣɖɚɎɚɕ ɛɑɜɑ-

ɏɚɜɚɐɖɔ Ɏ ɍɌɓɌɗɨəɧɡ ɚɞɐɑɗɌɡ), əɌ ɠɚəɑ Ɍəɚ-

ɘɌɗɔɕ ɘɔɞɜɌɗɨəɚɏɚ ɖɗɌɛɌəɌ, ɎɖɗɪɣɌɪɥɔɡ 

ɌɍɑɜɜɌəɞəɧɑ ɛɌɛɔɗɗɫɜəɧɑ ɘɧɤɢɧ, Ɍəɚ-

ɘɌɗɨəɚɑ ɜɌɝɛɚɗɚɒɑəɔɑ ɛɌɛɔɗɗɫɜəɧɡ ɘɧɤɢ, 

ɟɎɑɗɔɣɑəɔɑ ɔ ɟɐɗɔəɑəɔɑ ɘɔɞɜɌɗɨəɧɡ ɝɞɎɚ-

ɜɚɖ, ɣɌɝɞɚ ɎɝɞɜɑɣɌɪɥɔɑɝɫ ɛɜɔ ȯȶȸȻ (ɜɔɝ. 

2).  

Ⱥɍɝɞɜɟɖɢɔɫ ȮȾȷȲ ɛɜɔɝɟɞɝɞɎɟɑɞ Ɏ ɝɚ-

ɝɞɚɫəɔɔ ɛɚɖɚɫ ɛɜɔɍɗɔɓɔɞɑɗɨəɚ ɟ 30% ɛɌɢɔ-

ɑəɞɚɎ [8]. 

ȺɝəɚɎəɚɕ ɛɌɞɚɠɔɓɔɚɗɚɏɔɣɑɝɖɚɕ ɚɝɚ-

ɍɑəəɚɝɞɨɪ ɟ Ɏɝɑɡ ɛɌɢɔɑəɞɚɎ ɝ ȯȶȸȻ ɫɎɗɫɑɞ-

ɝɫ əɌɜɟɤɑəɔɑ ɐɔɌɝɞɚɗɔɣɑɝɖɚɕ ɠɟəɖɢɔɔ ȷȲ, 

ɛɜɔ ɛɜɚɏɜɑɝɝɔɜɚɎɌəɔɔ ɎɚɓəɔɖɌɑɞ əɌɜɟɤɑəɔɑ 

ɝɔɝɞɚɗɔɣɑɝɖɚɕ ɠɟəɖɢɔɔ ɖɌɖ ȷȲ, ɞɌɖ ɔ ȻȲ. 

ȷɑɒɌɥɔɑ Ɏ ɚɝəɚɎɑ ȯȶȸȻ ɝɞɜɟɖɞɟɜəɧɑ Ɍəɚ-

ɘɌɗɔɔ ɎɖɗɪɣɌɪɞ ɜɫɐ ɠɌɖɞɚɜɚɎ, ɝɜɑɐɔ ɖɚɞɚ-

ɜɧɡ ɘɚɒəɚ Ɏɧɐɑɗɔɞɨ ɝɗɑɐɟɪɥɔɑ: əɑɟɛɚɜɫɐɚ-

ɣɑəəɚɝɞɨ ɘɔɚɠɔɍɜɔɗɗ, ɐɔɝɠɟəɖɢɔɪ ɘɔɖɜɚ-

ɢɔɜɖɟɗɫɞɚɜəɚɏɚ ɖɚɜɚəɌɜəɚɏɚ ɜɟɝɗɌ ɓɌ ɝɣɑɞ 

ɝɟɒɑəɔɫ ɛɜɚɝɎɑɞɌ ɝɚɝɟɐɚɎ əɌ ɠɚəɑ ɏɔɛɑɜ-

ɞɜɚɠɔɫ ɘɔɚɖɌɜɐɌ, ɛɜɔɎɚɐɫɥɔɘ ɖ çɞɔɡɚɕè 

ɔɤɑɘɔɔ ɘɔɚɖɌɜɐɌ, Ɍ ɞɌɖɒɑ ɖ ɛɚɎɜɑɒɐɑəɔɪ 

ɘɔɚɖɌɜɐɌ, ɠɔɍɜɚɓɟ ɔ ɎɧɜɌɒɑəəɚɘɟ ɟɎɑɗɔɣɑ-

əɔɪ ɔəɞɑɜɝɞɔɢɔɌɗɨəɚɕ ɝɚɑɐɔəɔɞɑɗɨəɚɕ ɞɖɌ-

əɔ [3, 5].  

Ȼɜɔ ȯȶȸȻ ɞɔɛɔɣəɧɘ ɫɎɗɫɑɞɝɫ çɛɫɞ-

əɔɝɞɧɕè ɔɗɔ ɞɚɣɑɣəɧɕ ɡɌɜɌɖɞɑɜ ɚɞɝɜɚɣɑəəɚ-

ɏɚ əɌɖɚɛɗɑəɔɫ ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ, ɖɚ-

ɞɚɜɧɕ ɣɌɥɑ Ɏɝɑɏɚ ɚɛɜɑɐɑɗɫɑɞɝɫ Ɏ ɘɑɒɒɑɗɟ-

ɐɚɣɖɚɎɚɕ ɛɑɜɑɏɚɜɚɐɖɑ ɔɗɔ Ɏ ɘɑɝɞɌɡ ɝɚɑɐɔəɑ-

əɔɫ Ɏɚɗɚɖɚə ȷȲ ɔ ɛɜɌɎɚɏɚ ɒɑɗɟɐɚɣɖɌ (ȻȲ), 

əɚ ɞɌɖɒɑ ɘɚɒɑɞ ɍɧɞɨ ɚɍəɌɜɟɒɑə ɔ Ɏ ɐɜɟɏɔɡ 

ɚɞɐɑɗɌɡ (ɜɔɝ. 3), ɗɚɖɌɗɔɓɌɢɔɫ ɓɚə ɠɔɍɜɚɓɌ əɑ 

ɝɚɚɞɎɑɞɝɞɎɟɑɞ ɚɍɗɌɝɞɫɘ ɜɌɝɛɜɑɐɑɗɑəɔɫ ɖɚɜɚ-

əɌɜəɚɏɚ ɖɜɚɎɚɞɚɖɌ [9]. ȿɣɌɝɞɖɔ ɚɞɝɜɚɣɑəəɚɏɚ 

əɌɖɚɛɗɑəɔɫ ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ ɖɚɜɜɑ-

ɗɔɜɟɪɞ ɝ ɚɍɗɌɝɞɫɘɔ ɠɔɍɜɚɓɌ, ɚɍəɌɜɟɒɑəəɧ-

ɘɔ ɛɜɔ ɏɔɝɞɚɗɚɏɔɣɑɝɖɔɡ ɔɝɝɗɑɐɚɎɌəɔɫɡ [6, 

30].   

ȹɌɗɔɣɔɑ ɔ ɚɍɦɑɘ ɟɣɌɝɞɖɚɎ ɚɞɝɜɚɣɑə-

əɚɏɚ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ, ɝɚɏɗɌɝəɚ ɜɌɓɗɔɣəɧɘ 

ɔɝɝɗɑɐɚɎɌəɔɫɘ, ɖɚɜɜɑɗɔɜɟɑɞ ɝɚ ɝɞɑɛɑəɨɪ ɏɔ-

ɛɑɜɞɜɚɠɔɔ ɔ ɎɧɜɌɒɑəəɚɝɞɨɪ ɝɔɝɞɚɗɔɣɑɝɖɚɕ 

ɐɔɝɠɟəɖɢɔɔ ȷȲ, əɌɗɔɣɔɑɘ ɔ ɎɧɜɌɒɑəəɚ-

ɝɞɨɪ ɒɑɗɟɐɚɣɖɚɎɧɡ Ɍɜɔɞɘɔɕ [11, 12].  

ȿɣɌɝɞɖɔ əɌɖɚɛɗɑəɔɫ ɖɚəɞɜɌɝɞəɚɏɚ 

ɛɜɑɛɌɜɌɞɌ ɛɜɔ Ɏɧɛɚɗəɑəɔɔ ɚɞɝɜɚɣɑəəɚɏɚ 

ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ ɘɚɏɟɞ ɍɧɞɨ ɖɚɗɔɣɑɝɞɎɑəəɚ 

ɚɢɑəɑəɧ ɔ ɎɧɜɌɒɑəɧ Ɏ ɛɜɚɢɑəɞɌɡ ɚɞ ɚɍɥɑɕ 

ɘɌɝɝɧ ȷȲ. Ȼɜɔɍɗɔɓɔɞɑɗɨəɚ ɟ 50% ɛɌɢɔɑəɞɚɎ 

ɝ ȯȶȸȻ ɚɞɘɑɣɌɑɞɝɫ ɛɚɎɧɤɑəɔɑ ɝɔɏəɌɗɌ ɛɜɔ 

ɚɞɝɜɚɣɑəəɚɘ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɔ, ɖɚɞɚɜɚɑ ɓɌ-

əɔɘɌɑɞ   Ɏ   ɝɜɑɐəɑɘ  10%  ɚɞ  ɚɍɥɑɏɚ  ɚɍɦɑɘɌ  

 

ȼɔɝ. 1 (Fig. 1) 

ȼɔɝ. 1.    ȸȼȾ ɝɑɜɐɢɌ.  

ȹɌ ɔɓɚɍɜɌɒɑəɔɫɡ ɛɜɑɐɝɞɌɎɗɑəɧ ɖɔəɚ-ȸȼȾ, ɐɑɘɚəɝɞɜɔɜɟɪ-

ɥɔɑ əɌɔɍɚɗɑɑ ɜɌɝɛɜɚɝɞɜɌəɑəəɧɑ ɠɚɜɘɧ ɏɔɛɑɜɞɜɚɠɔɣɑɝɖɚɕ 

ɖɌɜɐɔɚɘɔɚɛɌɞɔɔ ɝɚɚɞɎɑɞɝɞɎɑəəɚ ɖɗɌɝɝɔɠɔɖɌɢɔɔ ɛɚ ɘɚɜɠɚ-

ɗɚɏɔɣɑɝɖɔɘ ɛɜɔɓəɌɖɌɘ. Ȭ, Ȯ, Ȱ ð ɖɚɜɚɞɖɌɫ ɚɝɨ ɗɑɎɚɏɚ ɒɑɗɟ-

ɐɚɣɖɌ. ȭ, ȯ, ȱ ð ɣɑɞɧɜɑɡɖɌɘɑɜəɌɫ ɐɗɔəəɌɫ ɚɝɨ ɗɑɎɚɏɚ ɒɑɗɟ-

ɐɚɣɖɌ. Ȭ, ȭ ð ɌɝɔɘɘɑɞɜɔɣəɌɫ ɠɚɜɘɌ ɝ ɏɔɛɑɜɞɜɚɠɔɑɕ ɘɔɚ-

ɖɌɜɐɌ ɍɌɓɌɗɨəɚɏɚ (ɍɑɗɧɑ ɝɞɜɑɗɖɔ) ɔ ɝɜɑɐəɑɏɚ (ɒɑɗɞɌɫ ɝɞɜɑɗ-

ɖɌ) ɝɑɏɘɑəɞɚɎ ɘɑɒɒɑɗɟɐɚɣɖɚɎɚɕ ɛɑɜɑɏɚɜɚɐɖɔ; ɓɑɗɑəɧɑ 

ɝɞɜɑɗɖɔ ɟɖɌɓɧɎɌɪɞ əɌ əɑɟɞɚɗɥɑəəɟɪ ɍɚɖɚɎɟɪ ɝɞɑəɖɟ ɗɑɎɚɏɚ 

ɒɑɗɟɐɚɣɖɌ. Ȯ, ȯ ð ɖɚəɢɑəɞɜɔɣɑɝɖɌɫ ɠɚɜɘɌ ɝ ɏɔɛɑɜɞɜɚɠɔɑɕ 

ɘɔɚɖɌɜɐɌ Ɏɝɑɡ ɝɑɏɘɑəɞɚɎ ɗɑɎɚɏɚ ɒɑɗɟɐɚɣɖɌ (ɍɑɗɧɑ ɝɞɜɑɗɖɔ). 

Ȱ, ȱ ð ɌɛɔɖɌɗɨəɌɫ ɠɚɜɘɌ ɝ ɏɔɛɑɜɞɜɚɠɔɑɕ ɘɔɚɖɌɜɐɌ Ɏɝɑɡ 

ɌɛɔɖɌɗɨəɧɡ ɝɑɏɘɑəɞɚɎ ɗɑɎɚɏɚ ɒɑɗɟɐɚɣɖɌ (ɍɑɗɧɑ ɝɞɜɑɗɖɔ). 

Fig. 1.    Cardiac MRI.  

The images show cine -MRI, demonstrating the most common 

forms of HCM, according to the classification by morphological 

features. A, B, Ȱ ð short axis of the LV. ȭ, ȯ, E ð four -

chambered long axis of the LV. A, ȭ ð asymmetric form with 

myocardial hypertrophy of the basal (white arrows) and middle 

(yellow arrow) segmen ts of the interventricular septum; green 

arrows show the non -thickened lateral wall of the LV. Ȯ, ȯ ð 

concentric form with myocardial hypertrophy of all segments of 

the LV (white arrows). Ȱ, E ð apical form with myocardial hyper-

trophy of all apical segment s of the LV (white arrows).  
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ȼɔɝ. 2 (Fig. 2) 

ȼɔɝ. 2.    ȸȼȾ ɝɑɜɐɢɌ.  

ȹɌ ɔɓɚɍɜɌɒɑəɔɫɡ ɛɜɑɐɝɞɌɎɗɑəɧ ɖɔəɚ-ȸȼȾ Ɏ ɞɜɑɡɖɌɘɑɜəɚɕ 

ɛɜɚɑɖɢɔɔ ɣɑɜɑɓ Ɏɧəɚɝɫɥɔɕ ɞɜɌɖɞ ɗɑɎɚɏɚ ɒɑɗɟɐɚɣɖɌ Ɏ ɜɌɓ-

ɗɔɣəɧɑ ɠɌɓɧ ɝɑɜɐɑɣəɚɏɚ ɢɔɖɗɌ. ȹɌ ɔɓɚɍɜɌɒɑəɔɫɡ Ȭ, ȭ ð 

ɌɝɔɘɘɑɞɜɔɣəɌɫ ɠɚɜɘɌ ɏɔɛɑɜɞɜɚɠɔɣɑɝɖɚɕ ɖɌɜɐɔɚɘɔɚɛɌɞɔɔ 

ɍɑɓ ɚɍɝɞɜɟɖɢɔɔ Ɏɧəɚɝɫɥɑɏɚ ɞɜɌɖɞɌ ɗɑɎɚɏɚ ɒɑɗɟɐɚɣɖɌ. Ȯ, ȯ ð 

ɌɝɔɘɘɑɞɜɔɣəɌɫ ɠɚɜɘɌ ɏɔɛɑɜɞɜɚɠɔɣɑɝɖɚɕ ɖɌɜɐɔɚɘɔɚɛɌɞɔɔ 

ɚɛɜɑɐɑɗɫɑɞɝɫ ɞɟɜɍɟɗɑəɞəɧɕ ɛɚɞɚɖ (ɍɑɗɌɫ ɝɞɜɑɗɖɌ), ɎɧɓɎɌə-

əɧɕ ɚɍɝɞɜɟɖɢɔɑɕ Ɏɧəɚɝɫɥɑɏɚ ɞɜɌɖɞɌ ɓɌ ɝɣɑɞ ɛɑɜɑɐəɑɝɔɝɞɚ-

ɗɔɣɑɝɖɚɏɚ ɐɎɔɒɑəɔɫ ɝɞɎɚɜɖɔ ɘɔɞɜɌɗɨəɚɏɚ ɖɗɌɛɌəɌ (ɒɑɗɞɌɫ 

ɝɞɜɑɗɖɌ) ɔ ɏɔɛɑɜɞɜɚɠɔɔ ɍɌɓɌɗɨəɧɡ ɚɞɐɑɗɚɎ ɘɑɒɒɑɗɟɐɚɣɖɚ-

Ɏɚɕ ɛɑɜɑɏɚɜɚɐɖɔ (ɓɑɗɑəɌɫ ɝɞɜɑɗɖɌ). 

Fig. 2.    Cardiac MRI.  

The images show cine -MRI in a three -chamber projection 

through the outflow tract of  the left ventricle in different phases 

of the cardiac cycle. Images A, ȭ show an asymmetric form of 

HCM without obstruction of the outflow tract of the left ventri-

cle. Ȯ,ȯ ð asymmetric form of HCM is determined by turbulent 

flow (white arrow) caused by ob struction of the outflow tract 

due to the anterior -systolic movement of the mitral valve leaflet 

(yellow arrow) and hypertrophy of the basal sections of the in-

terventricular septum (green arrow); Ȱ, E ð asymmetric form of 

HCM with middle ventricular obstru ction ð due to the closure of 

the hypertrophied LV walls (white arrows) and papillary mus-

cles (yellow arrow), obliteration of the cavity of the middle sec-

tions of the LV (green arrow) is noted.  

ɘɔɚɖɌɜɐɌ.  

ȴɓ 1293 ɛɌɢɔɑəɞɚɎ, ɟɣɌɝɞɎɚɎɌɎɤɔɡ Ɏ 

ɔɝɝɗɑɐɚɎɌəɔɔ Raymond H Chan et al., ɟ 548 

ɛɌɢɔɑəɞɚɎ Ɏɧɛɚɗəɫɗɚɝɨ ɚɞɝɜɚɣɑəəɚɑ ɖɚəɞɜɌ-

ɝɞɔɜɚɎɌəɔɑ. Ⱥɞɝɜɚɣɑəəɚɑ əɌɖɚɛɗɑəɔɑ ɖɚə-

ɞɜɌɝɞɌ Ò10% ɚɞ ɘɌɝɝɧ ɘɔɚɖɌɜɐɌ ȷȲ ɚɞɘɑɣɌ-

ɗɚɝɨ Ɏ 29% ɚɞ ȷȲ, ɚɞ 11% ɐɚ 19% ɚɞ ɘɌɝɝɧ 

ɘɔɚɖɌɜɐɌ ȷȲ Ɏ 7% ɝɗɟɣɌɑɎ, ɔ Ó 20% ɚɞ ɘɌɝ-

ɝɧ ɘɔɚɖɌɜɐɌ ȷȲ Ɏ 6%. Ȼɜɔ ɩɞɚɘ ɝɜɑɐɔ ɛɌ-

ɢɔɑəɞɚɎ ɝ ɚɝɗɚɒəɑəɔɫɘɔ Ɏ Ɏɔɐɑ ȮȽȽ ɚɞɝɜɚ-

ɣɑəəɚɑ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑ ɚɞɘɑɣɌɗɚɝɨ ɟ 70%, 

ɓɌəɔɘɌɫ 13 Ñ 14% ɘɔɚɖɌɜɐɌ ȷȲ. ȭɧɗɚ ɎɧɫɎ-

ɗɑəɚ, ɣɞɚ ɜɔɝɖ ȮȽȽ ɍɧɗ ɓəɌɣɔɞɑɗɨəɚ Ɏɧɤɑ 

ɝɜɑɐɔ ɛɌɢɔɑəɞɚɎ ɝ ȯȶȸȻ ɝ əɌɗɔɣɔɑɘ ɚɞɝɜɚ-

ɣɑəəɚɏɚ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ, ɛɜɔ ɩɞɚɘ ɣɌɝɞɚɞɌ 

ɝɗɟɣɌɑɎ ȮȽȽ ɟɎɑɗɔɣɔɎɌɗɌɝɨ ɛɜɫɘɚ ɛɜɚɛɚɜ-

ɢɔɚəɌɗɨəɚ ɝɞɑɛɑəɔ ɚɞɝɜɚɣɑəəɚɏɚ ɖɚəɞɜɌɝɞɔ-

ɜɚɎɌəɔɫ [20]. Ȼɚ ɐɌəəɧɘ Manhal Habib et al. 

ɚɞɝɜɚɣɑəəɚɑ əɌɖɚɛɗɑəɔɑ ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑ-

ɛɌɜɌɞɌ ɛɜɔ ɛɑɜɎɔɣəɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɟ ɛɌɢɔ-

ɑəɞɚɎ ɝ ȯȶȸȻ ɚɞɘɑɣɌɗɚɝɨ Ɏ 70% ɝɗɟɣɌɑɎ,  

ɛɜɔ ɎɧɛɚɗəɑəɔɔɛɚɎɞɚɜəɧɡ ɔɝɝɗɑɐɚɎɌəɔɕ ð Ɏ 

85% ɝɗɟɣɌɑɎ, ɛɜɔ ɩɞɚɘ ɝɞɑɛɑəɨ ɚɞɝɜɚɣɑəəɚɏɚ 

əɌɖɚɛɗɑəɔɫ ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ ɟɎɑɗɔ-

ɣɔɗɌɝɨ ɘɑɒɐɟ ɐɎɟɘɫ ɔɝɝɗɑɐɚɎɌəɔɫ ɝ 4 + 5.6% 

ɐɚ 6.3 + 7.4% (p <0.0001) [13]. Ⱥɍɤɔɜəɧɑ 

ɟɣɌɝɞɖɔ ɠɔɍɜɚɓɌ ɘɔɚɖɌɜɐɌ (Ó 15% ɚɞ ɘɌɝɝɧ 

ȷȲ) ɌɝɝɚɢɔɔɜɚɎɌɗɔɝɨ ɝ 2-ɖɜɌɞəɧɘ ɟɎɑɗɔɣɑ-

əɔɑɘ ɜɔɝɖɌ ȮȽȽ ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɛɌɢɔɑəɞɌ-

ɘɔ, ɟ ɖɚɞɚɜɧɡ ɚəɔ ɚɞɝɟɞɝɞɎɟɪɞ. ȾɌɖɔɘ ɚɍɜɌ-

ɓɚɘ, ɛɚɗɟɣɑəəɧɑ ɐɌəəɧɑ ɛɚɓɎɚɗɫɪɞ ɚɛɜɑɐɑ-

ɗɔɞɨ ɛɌɢɔɑəɞɚɎ ɝ Ɏɧɝɚɖɔɘ ɜɔɝɖɚɘ ɜɌɓɎɔɞɔɫ 

ɚɝɗɚɒəɑəɔɕ ɔ ɛɚɘɚɣɨ Ɏ Ɏɧɍɚɜɑ ɘɑɞɚɐɌ ɗɑɣɑ-

əɔɫ ɔ əɑɚɍɡɚɐɔɘɚɝɞɔ ɔɘɛɗɌəɞɌɢɔɔ ɖɌɜɐɔɚ-

ɎɑɜɞɑɜɌ-ɐɑɠɔɍɜɔɗɗɫɞɚɜɌ, Ɏ ɞɚ Ɏɜɑɘɫ ɖɌɖ ɚɞ-

ɝɟɞɝɞɎɔɑ ɖɌɖɔɡ-ɗɔɍɚ ɠɔɍɜɚɓəɧɡ ɔɓɘɑəɑəɔɕ ɟ 

ɛɌɢɔɑəɞɚɎ ɝ əɑɔɤɑɘɔɣɑɝɖɚɕ ɖɌɜɐɔɚɘɔɚɛɌ-

ɞɔɑɕ ɘɚɒəɚ ɝɣɔɞɌɞɨ ɖɜɔɞɑɜɔɑɘ, ɚɛɜɑɐɑɗɫɪ-

ɥɔɘ əɔɓɖɔɕ ɜɔɝɖ əɑɍɗɌɏɚɛɜɔɫɞəɧɡ ɝɑɜɐɑɣ-

əɚ-ɝɚɝɟɐɔɝɞɧɡ ɝɚɍɧɞɔɕ, Ɏ ɝɎɫɓɔ ɝ ɣɑɘ ȸȼȾ 

ɝɑɜɐɢɌ ɘɚɒəɚ ɔɝɛɚɗɨɓɚɎɌɞɨ Ɏ ɖɌɣɑɝɞɎɑ ɎɌɒ-

əɚɏɚ ɐɚɛɚɗəɔɞɑɗɨəɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɟ ɛɌɢɔ-

ɑəɞɚɎ, ɖɚɞɚɜɧɘ ɛɜɚɎɚɐɔɞɝɫ ɝɞɜɌɞɔɠɔɖɌɢɔɫ 

ɜɔɝɖɌ ȮȽȽ [13-16]. ȽɚɏɗɌɝəɚ ɖɗɔəɔɣɑɝɖɔɘ 

ɜɑɖɚɘɑəɐɌɢɔɫɘ ɛɚ ɐɔɌɏəɚɝɞɔɖɑ ɔ ɗɑɣɑəɔɪ 

ɏɔɛɑɜɞɜɚɠɔɣɑɝɖɚɕ ɖɌɜɐɔɚɘɔɚɛɌɞɔɔ ɚɞ 2020 

ɏɚɐɌ MPT ɝɑɜɐɢɌ ɝ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ ɜɑɖɚ-

ɘɑəɐɟɑɞɝɫ ɛɜɚɎɚɐɔɞɨ ɖɌɖ ɘɔəɔɘɟɘ ɚɐɔə ɜɌɓ 

ɛɚɝɗɑ ɛɚɝɞɌəɚɎɖɔ ɐɔɌɏəɚɓɌ ȯȶȸȻ ɐɗɫ ɟɞɚɣ-

əɑəɔɫ ɐɌəəɧɡ ɉɁȺ-ȶȯ, Ɍ ɞɌɖɒɑ ɎɧɫɎɗɑəɔɫ ɔ 

ɚɢɑəɖɔ ɜɌɝɛɜɚɝɞɜɌəɑəəɚɝɞɔ ɠɔɍɜɚɓɌ ɘɔɚ-

ɖɌɜɐɌ ɔ ɔɝɖɗɪɣɑəɔɫ ɐɜɟɏɔɡ ɓɌɍɚɗɑɎɌəɔɕ [10]. 

ȬɚɜɞɌɗɨəɧɕ ɝɞɑəɚɓ. 

ȬɚɜɞɌɗɨəɧɕ ɝɞɑəɚɓ (ȬȽ) ɫɎɗɫɑɞɝɫ Ɏɞɚ-

ɜɧɘ ɛɚ ɜɌɝɛɜɚɝɞɜɌəɑəəɚɝɞɔ ɓɌɍɚɗɑɎɌəɔɑɘ 

ɖɗɌɛɌəɚɎ ɟ Ɏɓɜɚɝɗɧɡ, ɜɌɝɛɜɚɝɞɜɌəɑəəɚɝɞɨ 

ɐɌəəɚɏɚ ɓɌɍɚɗɑɎɌəɔɫ ɝɜɑɐɔ ɛɚɒɔɗɧɡ ɗɪɐɑɕ 

ɐɚɝɞɔɏɌɑɞ ɛɚ ɜɌɓəɧɘ ɐɌəəɧɘ ɚɞ 4% ɐɚ 12,4% 

[23]. ȬȽ ɡɌɜɌɖɞɑɜɔɓɟɑɞɝɫ əɑ  ɞɚɗɨɖɚ  ɛɜɚɏɜɑɝ- 
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ɝɔɜɟɪɥɑɕ ɚɍɝɞɜɟɖɢɔɑɕ ɖɗɌɛɌəɌ, əɚ ɔ ɜɑɌɖ-

ɢɔɑɕ ɜɑɘɚɐɑɗɔɜɚɎɌəɔɫ ɗɑɎɚɏɚ ɒɑɗɟɐɚɣɖɌ. 

 ȻɚɎɧɤɑəəɌɫ ɛɚɝɞəɌɏɜɟɓɖɌ ȷȲ, Ɏɧ-

ɓɎɌəəɌɫ ȬȽ, ɛɜɔɎɚɐɔɞ ɖ ɝɞɜɟɖɞɟɜəɚɕ ɏɔɛɑɜ-

ɞɜɚɠɔɣɑɝɖɚɕ ɌɐɌɛɞɌɢɔɔ, ɖɚɞɚɜɌɫ ɚɍɧɣəɚ ɫɎ-

ɗɫɑɞɝɫ ɖɚəɢɑəɞɜɔɣɑɝɖɚɕ, ɡɌɜɌɖɞɑɜɔɓɟɑɞɝɫ 

ɟɞɚɗɥɑəɔɑɘ ɝɞɑəɖɔ ɝ əɚɜɘɌɗɨəɧɘɔ ɜɌɓɘɑɜɌ-

ɘɔ ɛɚɗɚɝɞɔ ȷȲ. ȺɐəɌɖɚ ɝɚ Ɏɜɑɘɑəɑɘ Ɏɚɓəɔ-

ɖɌɑɞ ɐɑɖɚɘɛɑəɝɌɢɔɫ ɓɌɍɚɗɑɎɌəɔɫ, ɜɌɓɎɔɎɌ-

ɪɞɝɫ ɝɑɜɐɑɣəɌɫ əɑɐɚɝɞɌɞɚɣəɚɝɞɨ (Ƚȹ) ɔ əɑ-

ɍɗɌɏɚɛɜɔɫɞəɧɑ ɖɗɔəɔɣɑɝɖɔɑ ɔɝɡɚɐɧ, ɣɞɚ 

ɛɜɔɎɚɐɔɞ ɖ ɓɌɘɑəɑ ɌɚɜɞɌɗɨəɚɏɚ ɖɗɌɛɌəɌ [24, 

25]. ȸəɚɏɚɣɔɝɗɑəəɧɑ ɏɔɝɞɚɗɚɏɔɣɑɝɖɔɑ ɔɝɝɗɑ-

ɐɚɎɌəɔɫ Ɏ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ ɛɜɚɐɑɘɚəɝɞɜɔ-

ɜɚɎɌɗɔ ɝɎɫɓɨ ɘɑɒɐɟ əɌɗɔɣɔɑɘ ɠɔɍɜɚɓɌ ɘɔɚ-

ɖɌɜɐɌ ɐɚ ɛɜɚɎɑɐɑəɔɫ ɚɛɑɜɌɞɔɎəɚɏɚ ɎɘɑɤɌ-

ɞɑɗɨɝɞɎɌ ɔ əɌɜɟɤɑəɔɑɘ ɎɚɝɝɞɌəɚɎɗɑəɔɫ ɝɔ-

ɝɞɚɗɔɣɑɝɖɚɕ ɠɟəɖɢɔɔ ɗɑɎɚɏɚ ɒɑɗɟɐɚɣɖɌ, Ɍ 

ɞɌɖɒɑ ɛɗɚɡɔɘɔ ɚɞɐɌɗɑəəɧɘɔ ɜɑɓɟɗɨɞɌɞɌɘɔ 

ɛɚɝɗɑ ɓɌɘɑəɧ ɖɗɌɛɌəɌ.  

ȸɑɞɚɐ ȸȼȾ ɝɑɜɐɢɌ ɝ ɚɞɝɜɚɣɑəəɧɘ 

ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ ɛɚɓɎɚɗɫɑɞ əɌɐɑɒəɚ ɔ əɑ-

ɔəɎɌɓɔɎəɚ ɚɛɜɑɐɑɗɫɞɨ əɌɗɔɣɔɑ ɠɔɍɜɚɓɌ ɘɔɚ-

ɖɌɜɐɌ (ɜɔɝ. 4) ɔ ɛɜɚɎɚɐɔɞɨ ɐɔəɌɘɔɣɑɝɖɚɑ 

əɌɍɗɪɐɑəɔɑ əɌ ɐɚ- ɔ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɘ 

ɩɞɌɛɌɡ. 

Ȯɧɐɑɗɫɪɞ ɐɎɑ ɠɚɜɘɧ ɠɔɍɜɚɓɌ: ɚɣɌɏɚ-

Ɏɧɕ ɓɌɘɑɝɞɔɞɑɗɨəɧɕ ɠɔɍɜɚɓ ɔ ɐɔɠɠɟɓəɧɕ 

ɔəɞɑɜɝɞɔɢɔɌɗɨəɧɕ ɠɔɍɜɚɓ. ȼɑɌɖɞɔɎəɧɕ ɔə-

ɞɑɜɝɞɔɢɔɌɗɨəɧɕ ɠɔɍɜɚɓ ɫɎɗɫɑɞɝɫ ɐɔɠɠɟɓ-

əɧɘ, ɘɚɒɑɞ ɎɚɓəɔɖɌɞɨ əɌ ɜɌəəɔɡ ɝɞɌɐɔɫɡ 

ɌɚɜɞɌɗɨəɚɏɚ ɝɞɑəɚɓɌ ɔ ɜɑɏɜɑɝɝɔɜɟɑɞ ɛɚɝɗɑ 

ɓɌɘɑəɧ ɌɚɜɞɌɗɨəɚɏɚ ɖɗɌɛɌəɌ. ȺɣɌɏɚɎɧɕ ɓɌ-

ɘɑɝɞɔɞɑɗɨəɧɕ ɠɔɍɜɚɓ ɛɚɫɎɗɫɑɞɝɫ ɛɚɓɒɑ ɔ 

ɫɎɗɫɑɞɝɫ əɑɚɍɜɌɞɔɘɧɘ.  

Ⱥɍɑ ɠɚɜɘɧ ɠɔɍɜɚɓɌ ɘɚɒəɚ ɚɍəɌɜɟ-

ɒɔɞɨ əɑɔəɎɌɓɔɎəɚ, ɝ ɛɚɘɚɥɨɪ ɘɑɞɚɐɌ ȸȼȾ 

ɝɑɜɐɢɌ: ɓɌɘɑɥɌɪɥɔɕ ɠɔɍɜɚɓ ð ɘɑɞɚɐɚɘ ɚɞ-

ɝɜɚɣɑəəɚɏɚ əɌɖɚɛɗɑəɔɫ ɏɌɐɚɗɔəɔɫ, ɔ ɐɔɠ-

ɠɟɓəɧɕ ɔəɞɑɜɝɞɔɢɔɌɗɨəɧɕ ɠɔɍɜɚɓ ð ɘɑɞɚ-

ɐɌɘɔ T1-ɖɌɜɞɔɜɚɎɌəɔɫ. 

ȺɣɌɏɚɎɧɕ ɠɔɍɜɚɓ ɛɚ ɜɌɓəɧɘ ɐɌəəɧɘ 

ɍɧɗ ɚɍəɌɜɟɒɑə ɟ 19-62% ɛɌɢɔɑəɞɚɎ ɝɚ ɝɞɑ-

əɚɓɚɘ Ɍɚɜɞɧ [26, 27]. Ȯ ɖɗɔəɔɣɑɝɖɚɕ ɛɜɌɖɞɔ-

ɖɑ ɎɌɒəɧɘ ɫɎɗɫɑɞɝɫ ɞɚɞ ɠɌɖɞ, ɣɞɚ əɌɗɔɣɔɑ ɔ 

ɝɞɑɛɑəɨ ɚɣɌɏɚɎɚɏɚ ɠɔɍɜɚɓɌ ɝɎɫɓɌəɧ ɝ ɟɎɑɗɔ-

ɣɑəɔɑɘ ɘɌɝɝɧ ȷȲ, ɝəɔɒɑəɔɑɘ ɀȮ ȷȲ, Ɏɧ-

ɜɌɒɑəəɚɝɞɨɪ ɖɗɔəɔɣɑɝɖɔɡ ɝɔɘɛɞɚɘɚɎ, ɘɌɜ-

ɖɑɜɚɎ ɛɚɎɜɑɒɐɑəɔɫ ɘɔɚɖɌɜɐɌ ɔ ɔɓɘɑəɑəɔɫ-

ɘɔ əɌ ɉȶȯ. ȶɜɚɘɑ ɞɚɏɚ, ɚɞɝɜɚɣɑəəɚɑ əɌɖɚɛ-

ɗɑəɔɫ ɏɌɐɚɗɔəɔɫ ɫɎɗɫɑɞɝɫ ɎɌɒəɧɘ ɛɜɚɏəɚ-

ɝɞɔɣɑɝɖɔɘ ɘɌɜɖɑɜɚɘ ɟ ɛɌɢɔɑəɞɚɎ ɝ ȬȽ.  Ȼɚ 

ɐɌəəɧɘ Dweck MR et al.  ɟ ɛɌɢɔɑəɞɚɎ ɝ ɟɘɑ-

ɜɑəəɧɘ ɔ ɞɫɒɑɗɧɘ ȬȽ, ɖɚɞɚɜɧɑ əɌɍɗɪɐɌɗɔɝɨ 

Ɏ ɞɑɣɑəɔɑ 2,0 Ñ 1,4 ɏɚɐɌ, əɌɗɔɣɔɑ ɠɔɍɜɚɓɌ 

ɍɧɗɚ ɝɎɫɓɌəɚ ɝ ɟɎɑɗɔɣɑəɔɑɘ ɝɘɑɜɞəɚɝɞɔ 

(ɖɌɒɐɧɕ 1%-əɧɕ ɜɚɝɞ ɘɌɝɝɧ ɠɔɍɜɚɓɌ ɍɧɗ  

ɝɎɫɓɌə     ɝ   5%-əɧɘ     ɟɎɑɗɔɣɑəɔɑɘ     ɜɔɝɖɌ 

 

ȼɔɝ. 3 (Fig. 3) 

ȼɔɝ. 3.    ȸȼȾ ɝɑɜɐɢɌ.  

ȹɌ Ɏɝɑɡ ɔɓɚɍɜɌɒɑəɔɫɡ ɛɜɑɐɝɞɌɎɗɑəɧ ɞɚɘɚɏɜɌɘɘɧ ɝɑɜɐɢɌ ɝ ɚɞɝɜɚɣɑəəɧɘ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ (ɛɚɝɗɑɐɚ-

ɎɌɞɑɗɨəɚɝɞɨ Inversion Recovery), ɛɚ ɖɚɜɚɞɖɚɕ ɚɝɔ ɗɑɎɚɏɚ ɒɑɗɟɐɚɣɖɌ ɝ əɌɖɚɛɗɑəɔɑɘ ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌ-

ɜɌɞɌ Ɏ ɘɔɚɖɌɜɐɑ ɜɌɓəɚɕ ɝɞɑɛɑəɔ ɎɧɜɌɒɑəəɚɝɞɔ (ɝɞɜɑɗɖɔ). Ȭ ð əɑɍɚɗɨɤɚɕ ɟɣɌɝɞɚɖ ɚɞɝɜɚɣɑəəɚɏɚ əɌɖɚɛ-

ɗɑəɔɫ ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ Ɏ əɔɒəɑɕ ɝɞɑəɖɑ. ȭ ð ɟɣɌɝɞɚɖ əɌɖɚɛɗɑəɔɫ ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ Ɏ 

ȸȲȻ. Ȯ ð əɑɝɖɚɗɨɖɚ ɟɣɌɝɞɖɚɎ əɌɖɚɛɗɑəɔɫ ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ Ɏ ɜɌɓɗɔɣəɧɡ ɝɑɏɘɑəɞɌɡ ɘɔɚɖɌɜɐɌ.  

Fig. 3.    Cardiac MRI.  

All images show tomograms  of the heart with delayed contrast enhancement (Inversion Recovery sequence) 

along the short axis of the LV with delayed contrast enhancement in the myocardium of varying severity (ar-

rows). A ð a small area of delayed contrast enhancement in the lower wal l. ȭ ð area of delayed contrast en-

hancement in IVS. B ð several areas of delayed contrast enhancement in different segments of the myocardi-

um.  
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ɝɘɑɜɞəɚɝɞɔ [26]. ȻɌɢɔɑəɞɧ ɝ ɚɍɤɔɜəɧɘ 

ɠɔɍɜɚɓɚɘ ɜɑɒɑ ɐɑɘɚəɝɞɜɔɜɚɎɌɗɔ ɟɗɟɣɤɑəɔɑ 

ɝɔɘɛɞɚɘɚɎ, ɠɟəɖɢɔɔ ȷȲ ɔ ȯȷȲ ɛɚɝɗɑ ɚɛɑ-

ɜɌɢɔɔ ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɛɌɢɔɑəɞɌɘɔ ɝ ɗɑɏɖɔɘ 

ɔɗɔ ɟɘɑɜɑəəɧɘ ɠɔɍɜɚɓɚɘ [27]. 

ȼɌəəɔɑ ɔɓɘɑəɑəɔɫ Ɏ ɔəɞɑɜɝɞɔɢɔɌɗɨ-

əɚɘ ɛɜɚɝɞɜɌəɝɞɎɑ ɝ ɛɚɎɧɤɑəəɧɘ ɚɞɗɚɒɑəɔ-

ɑɘ ɖɚɗɗɌɏɑəɌ I ɘɚɒəɚ ɚɢɑəɔɞɨ ɝ ɛɚɘɚɥɨɪ T1-

ɖɌɜɞɔɜɚɎɌəɔɫ. ȽɚɏɗɌɝəɚ ɔɝɝɗɑɐɚɎɌəɔɪ Bull 

et al., ɓəɌɣɑəɔɫ Ⱦ1-ȷȲ, Ɍ ɞɌɖɒɑ ɀȮȺ ɍɧɗɔ 

Ɏɧɤɑ ɝɜɑɐɔ ɛɌɢɔɑəɞɚɎ ɝ ɝɔɘɛɞɚɘɌɞɔɣɑɝɖɔɘ 

ɔ ɞɫɒɑɗɧɘ ȬȽ ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɟɘɑɜɑəəɧɘ ɔ 

ɍɑɝɝɔɘɛɞɚɘəɧɘ ɞɫɒɑɗɧɘ ȬȽ [26].  

ȯɔɛɑɜɞɚəɔɣɑɝɖɚɑ ɝɑɜɐɢɑ. 

ȬɜɞɑɜɔɌɗɨəɌɫ ɏɔɛɑɜɞɑəɓɔɫ (Ȭȯ) ɫɎɗɫ-

ɑɞɝɫ ɛɜɔɘɑɜɚɘ ɛɚɎɧɤɑəəɚɕ ɛɚɝɞəɌɏɜɟɓɖɔ, 

ɝɚ Ɏɜɑɘɑəɑɘ ɛɜɔɎɚɐɫɥɑɕ ɖ ȯȷȲ Ɏ ɝɚɣɑɞɌəɔɔ 

ɝ ɐɔɌɝɞɚɗɔɣɑɝɖɚɕ ɐɔɝɠɟəɖɢɔɑɕ ɔ ɛɚɎɧɤɑə-

əɧɘ ɐɌɎɗɑəɔɑɘ əɌɛɚɗəɑəɔɫ ȷȲ. ȿ ɍɚɗɨɤɔə-

ɝɞɎɌ ɛɌɢɔɑəɞɚɎ ɘɌɖɝɔɘɌɗɨəɌɫ ɞɚɗɥɔəɌ ɘɑ-

ɒɒɑɗɟɐɚɣɖɚɎɚɕ ɛɑɜɑɏɚɜɚɐɖɔ ɝɚɝɞɌɎɗɫɑɞ ɘɑ-

əɑɑ 15 ɘɘ. Ȯ ɚɞɗɔɣɔɑ ɚɞ ȯȶȸȻ, Ɏ ɝɗɟɣɌɑ Ȭȯ Ɏ 

ɚɍɗɌɝɞɫɡ ɝ ɏɔɛɑɜɞɜɚɠɔɑɕ əɑ əɌɍɗɪɐɌɑɞɝɫ 

ɐɑɓɚɜɏɌəɔɓɌɢɔɫ ɝɞɜɚɑəɔɫ ɘɔɚɠɔɍɜɔɗɗ [17]. 

Sipola et al. ɍɧɗɚ ɚɞɘɑɣɑəɚ, ɣɞɚ ȯȷȲ ɛɜɔ ɏɔ-

ɛɑɜɞɚəɔɣɑɝɖɚɕ ɖɌɜɐɔɚɘɔɚɛɌɞɔɔ ɍɚɗɑɑ ɝɔɘ-

ɘɑɞɜɔɣəɌ, ɘɌɖɝɔɘɌɗɨəɌɫ ɞɚɗɥɔəɌ ɝɞɑəɖɔ Ó 

17 ɘɘ ɍɧɗɌ əɌɔɍɚɗɑɑ ɞɚɣəɧɘ ɛɜɔɓəɌɖɚɘ ɛɜɔ 

ɐɔɌɏəɚɝɞɔɖɑ ȯȶȸȻ ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɗɑɏɖɚɕ 

ɔɗɔ ɟɘɑɜɑəəɚɕ ȯȷȲ ɛɜɔ Ȭȯ [22]. Ȭȯ ɫɎɗɫɑɞɝɫ 

əɌɔɍɚɗɑɑ ɜɌɝɛɜɚɝɞɜɌəɑəəɚɕ ɛɜɔɣɔəɚɕ ɏɔ-

ɛɑɜɞɚəɔɣɑɝɖɚɕ ɍɚɗɑɓəɔ ɝɑɜɐɢɌ, ɖɚɞɚɜɌɫ 

ɎɖɗɪɣɌɑɞ ȯȷȲ, ɜɌɝɤɔɜɑəɔɑ ɗɑɎɚɏɚ ɛɜɑɐɝɑɜ-

ɐɔɫ, ɐɔɌɝɞɚɗɔɣɑɝɖɟɪ ɐɔɝɠɟəɖɢɔɪ, ɠɟəɖɢɔ-

ɚəɌɗɨəɟɪ ɘɔɞɜɌɗɨəɟɪ ɜɑɏɟɜɏɔɞɌɢɔɪ ɔ 

əɑɕɜɚɏɚɜɘɚəɌɗɨəɧɑ ɔɓɘɑəɑəɔɫ. Ȯɝɑ ɩɞɚ ɛɜɔ-

Ɏɚɐɔɞ ɖ ɓəɌɣɔɞɑɗɨəɧɘ Ɍɜɔɞɘɔɫɘ, ɞɌɖɔɘ ɖɌɖ 

ɠɔɍɜɔɗɗɫɢɔɫ ɛɜɑɐɝɑɜɐɔɕ (ɀȻ), Ɍ ɞɌɖɒɑ ɖ 

ɒɑɗɟɐɚɣɖɚɎɧɘ Ɍɜɔɞɘɔɫɘ, ɔ ɫɎɗɫɑɞɝɫ ɔɓɎɑɝɞ-

əɧɘ ɠɌɖɞɚɜɚɘ ɜɔɝɖɌ ɎəɑɓɌɛəɚɕ ɝɑɜɐɑɣəɚɕ 

ɝɘɑɜɞɔ (ȮȽȽ). ȿɝɞɌəɚɎɗɑəɌ ɝɎɫɓɨ ɘɑɒɐɟ ȯȷȲ 

ɔ ȮȽȽ, ɚɝɚɍɑəəɚ ɛɜɔ əɌɗɔɣɔɔ ɔɤɑɘɔɔ ɘɔɚ-

ɖɌɜɐɌ, ɠɔɍɜɚɓɌ ɔ ɜɟɍɢɚɎɚɕ ɞɖɌəɔ, Ɍ ɞɌɖɒɑ 

ɀȻ. ȬɏɜɑɝɝɔɎəɧɕ ɖɚəɞɜɚɗɨ Ȭȯ ɘɚɒɑɞ ɛɜɔɎɑ-

ɝɞɔ ɖ ɜɑɏɜɑɝɝɔɔ ȯȷȲ ɔ, ɞɌɖɔɘ ɚɍɜɌɓɚɘ, ɝəɔ-

ɓɔɞɨ ɜɔɝɖ ɀȻ ɔ ȮȽȽ [18].  

ȽɚɏɗɌɝəɚ ɐɌəəɧɘ ɜɌɓɗɔɣəɧɡ ɔɝɝɗɑɐɚ-

ɎɌəɔɕ, ɛɜɔɘɑɜəɚ ɟ ɛɚɗɚɎɔəɧ ɛɌɢɔɑəɞɚɎ ɝ 

ɏɔɛɑɜɞɜɚɠɔɑɕ ȷȲ, ɎɧɓɎɌəəɚɕ ɌɜɞɑɜɔɌɗɨəɚɕ 

ɏɔɛɑɜɞɑəɓɔɑɕ, ɚɛɜɑɐɑɗɫɑɞɝɫ ɚɞɝɜɚɣɑəəɚɑ 

əɌɖɚɛɗɑəɔɑ ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ əɑɔɤɑ-

ɘɔɣɑɝɖɚɏɚ ɡɌɜɌɖɞɑɜɌ, ɝ ɛɜɚɢɑəɞəɧɘ ɝɚɚɞəɚ-

ɤɑəɔɑɘ ɖɚɞɚɜɚɏɚ ɖɚɜɜɑɗɔɜɟɑɞ ɎɧɜɌɒɑəəɚɝɞɨ 

ɐɔɌɝɞɚɗɔɣɑɝɖɚɕ ɐɔɝɠɟəɖɢɔɔ, ɎɚɓɜɌɝɞɌɪɥɌɫ 

ɝ ɟɎɑɗɔɣɑəɔɑɘ ɝɞɑɛɑəɔ ɠɔɍɜɚɓɌ. Ȯ ɔɝɝɗɑɐɚ-

ɎɌəɔɔ Rudolph A et al., Ɏ ɛɚɐɏɜɟɛɛɑ ɝ əɌɗɔ-

ɣɔɑɘ ɚɞɝɜɚɣɑəəɚɏɚ əɌɖɚɛɗɑəɔɫ ɖɚəɞɜɌɝɞɌ, 

ɑɏɚ ɘɌɝɝɌ ɝɚɝɞɌɎɗɫɗɌ 11 + 9 ɏ (5 + 4% ɚɞ ɚɍ-

 

ȼɔɝ. 4 (Fig. 4) 

ȼɔɝ. 4. ȸȼȾ ɝɑɜɐɢɌ.  

ȽɚɍɝɞɎɑəəɚɑ əɌɍɗɪɐɑəɔɑ. A (ɖɔəɚ-ȸȼȾ, ɞɜɑɡɖɌɘɑɜəɌɫ ɛɜɚɑɖɢɔɫ) ð ɓɌ ɟɛɗɚɞəɑəəɧɘɔ ɝɞɎɚɜɖɌɘɔ ɌɚɜɞɌɗɨ-

əɚɏɚ ɖɗɌɛɌəɌ (ɒɑɗɞɌɫ ɝɞɜɑɗɖɌ) Ɏ ɟɝɞɨɑ Ɍɚɜɞɧ ɚɛɜɑɐɑɗɫɑɞɝɫ ɞɟɜɍɟɗɑəɞəɧɕ ɛɚɞɚɖ ɖɜɚɎɔ (ɍɑɗɌɫ ɝɞɜɑɗɖɌ). ȭ, 

Ȯ (ɚɞɝɜɚɣɑəəɚɑ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑ, ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɨ Inversion Recovery, ɖɚɜɚɞɖɌɫ ɚɝɨ ɗɑɎɚɏɚ ɒɑɗɟɐɚɣ-

ɖɌ) ð ɟɣɌɝɞɖɔ ɚɞɝɜɚɣɑəəɚɏɚ əɌɖɚɛɗɑəɔɫ ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ Ɏ ɜɌɓɗɔɣəɧɡ ɝɑɏɘɑəɞɌɡ ɘɔɚɖɌɜɐɌ  

(ɝɞɜɑɗɖɔ).  

Fig. 4. Cardiac MRI.  

Own data. A (cine -MRI, three -chamber projection) ð there is turbulent blood flow (white arrow) behind the 

thickening aortic valve leaflets ( yellow arrow) in the orifice of the aor -ta. ȭ, Ȯ (delayed contrast enhancement, 

Inversion Recovery sequence, short axis of the LV) ð areas of delayed contrast enhancement in different seg-

ments of the myocardium (arrows).  
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ɥɑɕ ɘɌɝɝɧ ȷȲ), ɛɜɔ ɩɞɚɘ ɚɞɘɑɣɌɗɌɝɨ ɞɑə-

ɐɑəɢɔɫ ɖ ɍɚɗɑɑ Ɏɧɝɚɖɔɘ ɓəɌɣɑəɔɫɘ ɘɌɝɝɧ 

ɘɔɚɖɌɜɐɌ ȷȲ (ɔ) ɟ ɛɌɢɔɑəɞɚɎ ɝ əɌɗɔɣɔɑɘ 

ɠɔɍɜɚɓɌ [19]. 

ȹɌɗɔɣɔɑ ɐɔɠɠɟɓəɚɏɚ ɠɔɍɜɚɓɌ ɘɚɒɑɞ 

ɛɚɎɧɝɔɞɨ ɜɔɝɖ ɝɑɜɐɑɣəɚ-ɝɚɝɟɐɔɝɞɧɡ ɚɝɗɚɒ-

əɑəɔɕ ɟ ɛɌɢɔɑəɞɚɎ ɝ Ȭȯ ɔ ȯȷȲ ð ɓəɌɣɑəɔɫ 

Ⱦ1-ɖɌɜɞɔɜɚɎɌəɔɫ ɔ ɀȮȺ ɛɚ ɐɌəəɧɘ Kuruvilla 

S et al. ɟ ɛɌɢɔɑəɞɚɎ ɝ Ȭȯ ɔ ȯȷȲ ɍɧɗɔ ɓəɌɣɔ-

ɞɑɗɨəɚ Ɏɧɤɑ, ɣɑɘ ɟ ɛɌɢɔɑəɞɚɎ ɝ Ȭȯ ɍɑɓ ȯȷȲ 

[21].  

çȽɑɜɐɢɑ ɝɛɚɜɞɝɘɑəɌè 

ȴəɞɑəɝɔɎəɧɑ ɞɜɑəɔɜɚɎɖɔ ɛɜɔɎɚɐɔɞ ɖ 

ɠɔɓɔɚɗɚɏɔɣɑɝɖɚɕ ɌɐɌɛɞɌɢɔɔ ɝɑɜɐɢɌ, ɡɌɜɌɖ-

ɞɑɜɔɓɟɪɥɑɕɝɫ ɟɎɑɗɔɣɑəɔɑɘ ɘɌɝɝɧ ɘɔɚɖɌɜɐɌ 

ɗɑɎɚɏɚ ɒɑɗɟɐɚɣɖɌ, ɜɌɓɘɑɜɌɘɔ ɛɚɗɚɝɞɔ ɒɑɗɟ-

ɐɚɣɖɚɎ ɔ ɞɚɗɥɔəɚɕ ɝɞɑəɖɔ [4]. Ɂɜɚəɔɣɑɝɖɚɑ 

ɔɗɔ ɛɑɜɔɚɐɔɣɑɝɖɚɑ ɛɚɎɧɤɑəɔɑ ɌɜɞɑɜɔɌɗɨəɚ-

ɏɚ ɐɌɎɗɑəɔɫ (ȬȰ) ɟɎɑɗɔɣɔɎɌɑɞ əɌɏɜɟɓɖɟ əɌ 

ɗɑɎɧɕ ɒɑɗɟɐɚɣɑɖ ɔ, Ɏ ɖɚəɑɣəɚɘ ɝɣɑɞɑ, ɛɜɔ-

Ɏɚɐɔɞ ɖ ȯȷȲ [28]. Ȯ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɎɔɐɌ ɠɔ-

ɓɔɣɑɝɖɚɕ əɌɏɜɟɓɖɔ ɟ ɝɛɚɜɞɝɘɑəɚɎ ɘɚɏɟɞ ɜɌɓ-

Ɏɔɞɨɝɫ ɜɌɓɗɔɣəɧɑ ɠɑəɚɞɔɛɧ ȯȷȲ: ɩɖɝɢɑə-

ɞɜɔɣɑɝɖɌɫ (əɌɛɜɔɘɑɜ, ɟ ɍɑɏɟəɚɎ) ɔɗɔ ɖɚəɢɑə-

ɞɜɔɣɑɝɖɌɫ (ɟ ɤɞɌəɏɔɝɞɚɎ). ȯȷȲ ɟ ɎɧɝɚɖɚɖɎɌ-

ɗɔɠɔɢɔɜɚɎɌəəɧɡ ɝɛɚɜɞɝɘɑəɚɎ ɖɌɖ ɛɜɌɎɔɗɚ, 

ɍɚɗɑɑ ɎɧɜɌɒɑəɌ ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɖɚəɞɜɚɗɨ-

əɧɘɔ ɏɜɟɛɛɌɘɔ əɑɛɜɚɠɑɝɝɔɚəɌɗɨəɧɡ 

ɝɛɚɜɞɝɘɑəɚɎ, ɔ ɚɍɧɣəɚ ɎɚɓɎɜɌɥɌɑɞɝɫ ɖ əɚɜ-

ɘɌɗɨəɧɘ ɓəɌɣɑəɔɫɘ ɛɚɝɗɑ ɛɑɜɔɚɐɌ ɎɚɝɝɞɌ-

əɚɎɗɑəɔɫ, ɖɚɞɚɜɧɕ ɘɚɒɑɞ ɛɜɚɐɚɗɒɌɞɨɝɫ ɐɚ 

əɑɝɖɚɗɨɖɔɡ ɗɑɞ, ɝ ɛɚɝɗɑɐɟɪɥɔɘ ɓɌɘɑɞəɧɘ 

ɟɎɑɗɔɣɑəɔɑɘ ɛɚɗɚɝɞɔ ȷȲ [28]. ȿ ɝɛɚɜɞɝɘɑəɚɎ 

ɝ ȯȷȲ ɀȮ ɚɍɧɣəɚ ɔɘɑɑɞ əɚɜɘɌɗɨəɧɑ ɓəɌɣɑ-

əɔɫ, ɛɜɔɓəɌɖɔ ɝɔɝɞɚɗɔɣɑɝɖɚɕ ɔɗɔ ɐɔɌɝɞɚɗɔ-

ɣɑɝɖɚɕ ɐɔɝɠɟəɖɢɔɔ ɚɞɝɟɞɝɞɎɟɪɞ [4]. 

ȻɜɔɝɞɌɗɨəɚɑ ɎəɔɘɌəɔɑ ɖ ɎɚɛɜɚɝɌɘ 

ɏɔɛɑɜɞɜɚɠɔɔ ɘɔɚɖɌɜɐɌ ɟ ɝɛɚɜɞɝɘɑəɚɎ ɚɍɟ-

ɝɗɚɎɗɑəɚ ɛɜɑɒɐɑ Ɏɝɑɏɚ ɞɑɘ, ɣɞɚ Ɏ ɝɞɜɟɖɞɟɜɑ 

ɛɜɔɣɔə ɎəɑɓɌɛəɚɕ ɝɘɑɜɞɔ Ɏ ɝɛɚɜɞɑ 90% ɓɌ-

əɔɘɌɪɞ ɝɑɜɐɑɣəɚ-ɝɚɝɟɐɔɝɞɧɑ ɓɌɍɚɗɑɎɌəɔɫ, 

ɔɓ ɖɚɞɚɜɧɡ ɚɖɚɗɚ 40% ɛɜɔɡɚɐɔɞɝɫ əɌ ɏɔɛɑɜ-

ɞɜɚɠɔɣɑɝɖɟɪ ɖɌɜɐɔɚɘɔɚɛɌɞɔɪ [29].  

ȸȼȾ ɛɚɓɎɚɗɫɑɞ ɛɜɚɎɑɝɞɔ ɞɚɣəɟɪ ɘɚɜ-

ɠɚɗɚɏɔɣɑɝɖɟɪ ɔ ɠɟəɖɢɔɚəɌɗɨəɟɪ ɚɢɑəɖɟ 

ɝɑɜɐɢɌ ɔ ɛɜɑɎɚɝɡɚɐɔɞ ɩɡɚɖɌɜɐɔɚɏɜɌɠɔɪ Ɏ 

ɛɜɚɎɑɐɑəɔɔ ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɕ ɐɔɌɏəɚɝɞɔɖɔ 

çɝɑɜɐɢɌ ɝɛɚɜɞɝɘɑəɌè ɚɞ ɝɞɜɟɖɞɟɜəɧɡ ɔ ɠɟəɖ-

ɢɔɚəɌɗɨəɧɡ ɔɓɘɑəɑəɔɕ, ɖɚɞɚɜɧɑ ɝɎɫɓɌəɧ ɝ 

ȯȶȸȻ, Ȭȯ ɔ ȬȽ, əɚ ɐɔɠɠɑɜɑəɢɔɌɗɨəɧɕ ɐɔɌ-

ɏəɚɓ ɘɑɒɐɟ ɎɧɤɑɟɖɌɓɌəəɧɘɔ ɓɌɍɚɗɑɎɌəɔɫɘɔ 

ɚɝəɚɎɧɎɌɑɞɝɫ əɑ ɞɚɗɨɖɚ əɌ ɛɚɗɟɣɑəəɧɡ ȸȼ-

ɐɌəəɧɡ, əɚ ɞɌɖɒɑ əɌ ɖɗɔəɔɣɑɝɖɚɕ ɖɌɜɞɔəɑ.  

Ƚɔɘɘɑɞɜɔɣəɚɑ ɟɎɑɗɔɣɑəɔɑ ɞɚɗɥɔəɧ 

ȷȲ ɛɜɔ çɝɑɜɐɢɑ ɝɛɚɜɞɝɘɑəɌè ɝɎɫɓɌəɚ ɝ ɔə-

ɞɑəɝɔɎəɧɘɔ ɞɜɑəɔɜɚɎɖɌɘɔ Ɏ ɌəɌɘəɑɓɑ, ɖɚ-

ɞɚɜɧɑ ɎɧɓɧɎɌɑɞ ɏɔɛɑɜɞɜɚɠɔɪ ȷȲ ɝ ɜɌɝɤɔ-

ɜɑəɔɑɘ ɖɌɘɑɜɧ, ɝ ɝɚɡɜɌəɑəəɧɘ ɜɌɓɘɑɜɚɘ 

ɛɚɗɚɝɞɔ ȷȲ (ɍɚɗɑɑ 55 ɘɘ), ɔ ɚɞɝɟɞɝɞɎɔɑɘ 

ɟɣɌɝɞɖɚɎ ɚɞɝɜɚɣɑəəɚɏɚ əɌɖɚɛɗɑəɔɫ ɖɚə-

ɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ Ɏ ɟɞɚɗɥɑəəɧɡ ɝɞɑəɖɌɡ. 

Ȯ ɞɑɣɑəɔɑ ɖɚɜɚɞɖɚɏɚ ɛɑɜɔɚɐɌ ɎɚɝɝɞɌəɚɎɗɑ-

əɔɫ, ɝɚɝɞɌɎɗɫɪɥɑɏɚ ɚɖɚɗɚ 3 ɘɑɝɫɢɑɎ, əɌɍɗɪ-

ɐɌɑɞɝɫ ɜɑɏɜɑɝɝɔɫ ɞɚɗɥɔəɧ ɝɞɑəɖɔ ȷȲ Ɏ 

ɝɑɜɐɢɑ ɝɛɚɜɞɝɘɑəɌ əɌ 2-5ɘɘ, ɚɞɝɟɞɝɞɎɟɪɥɌɫ 

ɛɜɔ ȯȶȸȻ. Ȼɜɔ ɝɞɑəɚɓɑ Ɍɚɜɞɧ ɝɞɜɟɫ ɞɟɜɍɟ-

ɗɑəɞəɚɏɚ ɛɚɞɚɖɌ, ɚɛɜɑɐɑɗɫɑɘɌɫ əɌ ɖɔəɚ-ȸȼȾ, 

ɎɔɐəɌ ɞɚɣəɚ ɣɑɜɑɓ ɖɗɌɛɌə ɝ ɝɚɚɞɎɑɞɝɞɎɟɪ-

ɥɔɘ ɟɘɑəɨɤɑəɔɑɘ ɛɗɚɥɌɐɔ ɌɚɜɞɌɗɨəɚɏɚ 

ɖɗɌɛɌəɌ Ɏ ɝɔɝɞɚɗɑ, ɞɚɏɐɌ ɖɌɖ ɛɜɔ ȯȶȸȻ 

ɝɞɜɟɫ ɎɔɐəɌ Ɏ ɝɟɍɌɚɜɞɌɗɨəɚɕ ɚɍɗɌɝɞɔ ɔ ɫɎɗɫ-

ɑɞɝɫ ɜɑɓɟɗɨɞɌɞɚɘ ɟɞɚɗɥɑəɔɫ ɝɚɝɑɐəɑɕ ɍɌ-

ɓɌɗɨəɚɕ ɛɑɜɑɐəɑ-ɛɑɜɑɏɚɜɚɐɚɣəɚɕ ɝɞɑəɖɔ ȷȲ. 

ȭɚɗɨɤɔəɝɞɎɚ ɛɌɢɔɑəɞɚɎ ɝ ɌɜɞɑɜɔɌɗɨəɚɕ ɏɔ-

ɛɑɜɞɑəɓɔɑɕ ɔɘɑɪɞ ɖɚəɢɑəɞɜɔɣɑɝɖɟɪ ɏɔɛɑɜ-

ɞɜɚɠɔɪ ȷȲ ɝ əɚɜɘɌɗɨəɚɕ ɠɜɌɖɢɔɑɕ ɎɧɍɜɚɝɌ 

ɔ əɚɜɘɌɗɨəɧɘ ɜɌɓɘɑɜɚɘ ɛɚɗɚɝɞɔ ȷȲ, ɣɞɚ 

ɘɚɒɑɞ ɛɚɘɚɣɨ ɛɜɔ ɛɜɚɎɑɐɑəɔɔ ɐɔɠɠɑɜɑəɢɔ-

Ɍɗɨəɚɏɚ ɐɔɌɏəɚɓɌ ɝ ȯȶȸȻ. ȾɚɗɥɔəɌ ɝɞɑəɖɔ 

ȷȲ ɛɜɔ ɏɔɛɑɜɞɚəɔɣɑɝɖɚɕ ɍɚɗɑɓəɔ ɝɑɜɐɢɌ 

ɞɌɖɒɑ ɜɑɐɖɚ ɛɜɑɎɧɤɌɑɞ 16 ɘɘ. ȼɑɏɜɑɝɝ ȯȷȲ 

ɛɚɝɗɑ ɌəɞɔɏɔɛɑɜɞɑəɓɔɎəɚɏɚ ɗɑɣɑəɔɫ ɎɧɫɎɗɫ-

ɑɞ ɌɜɞɑɜɔɌɗɨəɟɪ ɏɔɛɑɜɞɑəɓɔɪ ɖɌɖ ɚɝəɚɎəɟɪ 

ɛɜɔɣɔəɟ ȯȷȲ, ɔɝɖɗɪɣɌɫ ȯȶȸȻ. ȾɌɖɒɑ ɐɔɌ-

ɏəɚɝɞɔɖɑ ȯȶȸȻ ɝɛɚɝɚɍɝɞɎɟɑɞ əɌɗɔɣɔɑ ɏɔɛɑɜ-

ɞɜɚɠɔɔ ȻȲ ɔ ɚɣɌɏɚɎɚɕ ɏɔɛɑɜɞɜɚɠɔɔ ȷȲ.  

Ȭɘɔɗɚɔɐɚɓ. 

Ȭɘɔɗɚɔɐɚɓ ɫɎɗɫɑɞɝɫ ɝɔɝɞɑɘəɧɘ ɓɌɍɚ-

ɗɑɎɌəɔɑɘ, ɎɧɓɎɌəəɧɘ ɚɞɗɚɒɑəɔɑɘ Ɏ ɘɑɒɖɗɑ-

ɞɚɣəɚɘ ɛɜɚɝɞɜɌəɝɞɎɑ əɑɜɌɝɞɎɚɜɔɘɚɏɚ ɍɑɗɖɌ-

ɌɘɔɗɚɔɐɌ. ȻɚɜɌɒɑəɔɑ ɝɑɜɐɢɌ ɛɜɔ ɝɔɝɞɑɘəɚɘ 

Ɍɘɔɗɚɔɐɚɓɑ ð Ɏ ɍɚɗɨɤɔəɝɞɎɑ ɝɗɟɣɌɑɎ əɌɔɍɚ-

ɗɑɑ ɓəɌɣɔɘɧɕ ɠɌɖɞɚɜ, ɚɛɜɑɐɑɗɫɪɥɔɕ ɖɗɔ-

əɔɣɑɝɖɚɑ ɞɑɣɑəɔɑ ɔ ɛɜɚɏəɚɓ ɓɌɍɚɗɑɎɌəɔɫ, 

Ɏɗɔɫɪɥɔɕ əɌ ɞɌɖɞɔɖɟ ɗɑɣɑəɔɫ. ȮɚɎɗɑɣɑəɔɑ 

ɝɑɜɐɢɌ ɫɎɗɫɑɞɝɫ ɚɝəɚɎəɚɕ ɛɜɔɣɔəɚɕ ɓɌɍɚɗɑ-

ɎɌɑɘɚɝɞɔ ɔ ɝɘɑɜɞəɚɝɞɔ, ɚɝɚɍɑəəɚ ɛɜɔ ɠɚɜ-

ɘɌɡ AL (L ð ɗɑɏɖɔɑ ɢɑɛɔ ɔɘɘɟəɚɏɗɚɍɟɗɔəɚɎ), 

ATTR (TTR ð ɞɜɌəɝɞɔɜɑɞɔə).  

Ȭɘɔɗɚɔɐɚɓ ɚɍɧɣəɚ ɛɜɚɫɎɗɫɑɞɝɫ ɖɌɖ 

ɜɑɝɞɜɔɖɞɔɎəɌɫ ɖɌɜɐɔɚɘɔɚɛɌɞɔɫ ɝ ɛɜɚɏɜɑɝ-

ɝɔɜɟɪɥɑɕ ɝɔɝɞɚɗɔɣɑɝɖɚɕ ɔɗɔ  ɐɔɌɝɞɚɗɔɣɑ-

ɝɖɚɕ ɐɔɝɠɟəɖɢɔɑɕ ɔ Ɍɜɔɞɘɔɫɘɔ. 

Ȼɚɝɖɚɗɨɖɟ əɔ ɚɐɔə əɑɔəɎɌɓɔɎəɧɕ 

ɞɑɝɞ ɔɗɔ ɛɌɞɚɗɚɏɔɫ əɑ ɫɎɗɫɪɞɝɫ ɛɌɞɚɏəɚɘɚ-

əɔɣəɧɘɔ ɐɗɫ ɝɑɜɐɑɣəɚɏɚ ɌɘɔɗɚɔɐɌ, ɐɔɌɏəɚ-

ɝɞɔɖɌ ɚɍɧɣəɚ ɚɝəɚɎɧɎɌɑɞɝɫ əɌ ɩɡɚɖɌɜɐɔɚ-

ɏɜɌɠɔɣɑɝɖɚɕ ɚɢɑəɖɑ ɔ ɩəɐɚɘɔɚɖɌɜɐɔɌɗɨəɚɕ 

ɍɔɚɛɝɔɔ, ɚɐəɌɖɚ ɐɌəəɧɑ ɉɡɚȶȯ ɛɜɔ Ɍɘɔɗɚɔ-

ɐɚɓɑ əɑ ɫɎɗɫɪɞɝɫ əɔ ɣɟɎɝɞɎɔɞɑɗɨəɧɘɔ, əɔ 

ɝɛɑɢɔɠɔɣɑɝɖɔɘɔ, Ɍ ɩəɐɚɘɔɚɖɌɜɐɔɌɗɨəɌɫ 

ɍɔɚɛɝɔɫ ɔəɎɌɓɔɎəɌ, Ɍ ɞɌɖɒɑ ɛɚɐɎɑɜɒɑəɌ ɛɚ-

ɞɑəɢɔɌɗɨəɚɕ ɚɤɔɍɖɑ Ɏɧɍɚɜɖɔ. 

ȸȼȾ ɣɌɝɞɚ Ɏɧɛɚɗəɫɑɞɝɫ Ɏ ɝɗɟɣɌɫɡ ɛɚ-

ɐɚɓɜɑəɔɫ əɌ Ɍɘɔɗɚɔɐɚɓ ɝɑɜɐɢɌ, ɛɚɞɚɘɟ ɣɞɚ 

ɚə ɚɍɗɌɐɌɑɞ ɚɞɗɔɣəɧɘ ɛɜɚɝɞɜɌəɝɞɎɑəəɧɘ 

ɜɌɓɜɑɤɑəɔɑɘ ɔ ɣɟɎɝɞɎɔɞɑɗɑə ɖ əɌɗɔɣɔɪ ɔə-

ɠɔɗɨɞɜɌɞɔɎəɚɕ ɖɌɜɐɔɚɘɔɚɛɌɞɔɔ  ɐɌɒɑ Ɏ ɝɗɟ- 
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ɣɌɫɡ əɚɜɘɌɗɨəɚɕ ɞɚɗɥɔəɧ ɝɞɑəɖɔ ȷȲ. ȸȼȾ 

ɛɚɓɎɚɗɫɑɞ ɚɛɜɑɐɑɗɔɞɨ ɡɌɜɌɖɞɑɜəɧɑ ɛɌɞɞɑɜəɧ  

ð ɚɞɝɜɚɣɑəəɚɑ ɞɜɌəɝɘɟɜɌɗɨəɚɑ əɌɖɚɛɗɑəɔɑ 

ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ ɔɗɔ, ɍɚɗɑɑ ɞɔɛɔɣəɚ, 

ɍɚɗɨɤɚɑ ɐɔɠɠɟɓəɚɑ ɖɚɗɨɢɚ ɚɞɝɜɚɣɑəəɚɏɚ 

əɌɖɚɛɗɑəɔɫ, ɜɑɒɑ ɏɑɞɑɜɚɏɑəəɚɑ ɔɗɔ ɐɔɠɠɟɓ-

əɚɑ əɌɖɚɛɗɑəɔɑ, əɌɓɧɎɌɑɘɚɑ çɛɫɞəɔɝɞɧɘè 

(ɜɔɝ. 5).  

ȾɌɖɒɑ ɛɜɔ Ɍɘɔɗɚɔɐɚɓɑ ɝɑɜɐɢɌ Ɏɚɓ-

ɘɚɒəɚ ɚɛɜɑɐɑɗɑəɔɑ ɐɔɠɠɟɓəɚɏɚ ɚɞɝɜɚɣɑəəɚ-

ɏɚ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ ɝɞɑəɖɔ ɛɜɑɐɝɑɜɐɔɫ ɔ 

ɛɜɌɎɚɏɚ ɒɑɗɟɐɚɣɖɌ. ȶɔəɑɞɔɖɌ ɏɌɐɚɗɔəɔɫ ɛɜɔ 

Ɍɘɔɗɚɔɐɚɓɑ ɝɑɜɐɢɌ ɫɎɗɫɑɞɝɫ Ɍɞɔɛɔɣəɚɕ, ɝ 

ɍɚɗɑɑ ɍɧɝɞɜɧɘ ɎɧɘɧɎɌəɔɑɘ ɏɌɐɚɗɔəɔɫ ɔɓ 

ɘɔɚɖɌɜɐɌ ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɞɌɖɚɎɧɘ ɟ ɖɚə-

ɞɜɚɗɨəɚɕ ɏɜɟɛɛɧ ɛɌɢɔɑəɞɚɎ ɍɑɓ ɌɘɔɗɚɔɐɚɓɌ 

[30]. Ƚɗɚɒəɚɝɞɨ ɚɍəɟɗɑəɔɫ ɝɔɏəɌɗɌ ɘɔɚɖɌɜɐɌ 

əɌ ɔɓɚɍɜɌɒɑəɔɫɡ LGE, əɑɝɘɚɞɜɫ əɌ ɔɝɛɚɗɨ-

ɓɚɎɌəɔɑ ɛɜɚɏɜɌɘɘɧ ɛɚɐɍɚɜɌ ɚɛɞɔɘɌɗɨəɚɏɚ 

Ɏɜɑɘɑəɔ ɔəɎɑɜɝɔɔ ɘɚɒɑɞ ɟɖɌɓɧɎɌɞɨ əɌ Ɍɘɔ-

ɗɚɔɐɚɓ, Ɍ əɑ əɌ əɑɟɐɚɎɗɑɞɎɚɜɔɞɑɗɨəɚɑ ɖɌɣɑ-

ɝɞɎɚ ɔɓɚɍɜɌɒɑəɔɫ. Ȼɚ ɐɌəəɧɘ Lei Zhao et al. 

ɍɧɗɔ ɎɧɫɎɗɑəɧ ɓəɌɣɑəɔɫ ɝɚɎɚɖɟɛəɚɕ ɣɟɎ-

ɝɞɎɔɞɑɗɨəɚɝɞɔ ɔ ɝɛɑɢɔɠɔɣəɚɝɞɔ ȸȼȾ ɝ ɚɞ-

ɝɜɚɣɑəəɧɘ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ ð 85% (95% 

CI: 77ð93%) ɔ 92% (95% CI: 83ð97%) ɝɚɚɞɎɑɞ-

ɝɞɎɑəəɚ [32].  Ȯ əɑɝɖɚɗɨɖɔɡ ɔɝɝɗɑɐɚɎɌəɔɫɡ 

ɍɧɗɚ ɟɝɞɌəɚɎɗɑəɚ, ɣɞɚ ȸȼȾ ɝ ɚɞɝɜɚɣɑəəɧɘ 

ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ ɫɎɗɫɑɞɝɫ əɌɔɍɚɗɑɑ ɞɚɣ-

əɧɘ ɛɜɚɏəɚɝɞɔɣɑɝɖɔɘ ɠɌɖɞɚɜɚɘ ɛɚɗɚɒɔ-

ɞɑɗɨəɚɏɚ ɜɑɓɟɗɨɞɌɞɌ ɩəɐɚɘɔɚɖɌɜɐɔɌɗɨəɚɕ 

ɍɔɚɛɝɔɔ ɟ ɛɌɢɔɑəɞɚɎ ɝ Ɍɘɔɗɚɔɐɚɓɚɘ ɝ Ɏɧɝɚ-

ɖɚɕ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɕ ɞɚɣəɚɝɞɨɪ, ɛɜɔɍɗɔɒɌ-

ɪɥɑɕɝɫ ɖ ɍɚɗɑɑ ɣɑɘ 90% [30].  Ȼɜɔ ɛɚɐɞɎɑɜ-

ɒɐɑəəɚɘ ɝɔɝɞɑɘəɚɘ Ɍɘɔɗɚɔɐɚɓɑ ɝ əɚɜɘɌɗɨ-

əɚɕ ɞɚɗɥɔəɚɕ ɝɞɑəɚɖ ɘɔɚɖɌɜɐɌ ȸȼȾ ɝ ɚɞɝɜɚ-

ɣɑəəɧɘ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ ɎɧɫɎɗɫɑɞ ɎɚɎɗɑ-

ɣɑəɔɑ ɝɑɜɐɢɌ ɟ 47% ɛɌɢɔɑəɞɚɎ, Ɍ  ɞɌɖɒɑ  ɘɚ- 

 

ȼɔɝ. 5 (Fig. 5) 

ȼɔɝ. 5. ȸȼȾ ɝɑɜɐɢɌ.  

ȽɚɍɝɞɎɑəəɚɑ əɌɍɗɪɐɑəɔɑ. Ȭ, ȭ, Ȯ ð ȶɔəɚ-ȸȼȾ; ȯ, Ȱ, ȱ ð Ⱥɞɝɜɚɣɑəəɚɑ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑ, ɛɚɝɗɑɐɚɎɌɞɑɗɨ-

əɚɝɞɨ Inversion Recovery. Ȭ, ȯ ð ɣɑɞɧɜɑɡɖɌɘɑɜəɌɫ ɐɗɔəəɌɫ ɚɝɨ ɗɑɎɚɏɚ ɒɑɗɟɐɚɣɖɌ; ȭ, Ȯ, Ȱ, ȱ ð ɖɚɜɚɞɖɌɫ 

ɚɝɨ ɗɑɎɚɏɚ ɒɑɗɟɐɚɣɖɌ.  

Ȭ, ȭ, Ȯ ð ɚɛɜɑɐɑɗɫɑɞɝɫ ɏɔɛɑɜɞɜɚɠɔɫ ɘɔɚɖɌɜɐɌ Ɏɝɑɡ ɝɑɏɘɑəɞɚɎ ɗɑɎɚɏɚ ɒɑɗɟɐɚɣɖɌ (ɝɞɜɑɗɖɔ). ȯ, Ȱ, ȱ ð 

ɐɔɠɠɟɓəɚɑ, ɜɌɝɛɜɚɝɞɜɌəɑəəɚɑ ɝɟɍɩəɐɚɖɌɜɐɔɌɗɨəɚɑ əɌɖɚɛɗɑəɔɑ ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ ɘɔɚɖɌɜɐɚɘ ȷȲ 

ɔ ɛɑɜɑɐəɑɕ ɝɞɑəɖɔ ȻȲ (ɝɞɜɑɗɖɔ), ɡɌɜɌɖɞɑɜ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ ɞɔɛɔɣɑə ɐɗɫ ɌɘɔɗɚɔɐɚɓɌ ɝɑɜɐɢɌ.  

Fig. 5. Cardiac MRI.  

Own data. Ȭ, ȭ, Ȯ ð cine -MRI; ȯ, Ȱ, ȱ ð delayed contrast enhancement, Inversion Re -covery sequence. Ȭ, ȯ ð 

four -chambered long axis of the LV; ȭ, Ȯ, Ȱ, ȱ ð short axis of the LV.  

A, ȭ, B ð myocardial hy pertrophy of all segments of the LV is determined (arrows). ȯ, Ȱ, ȱ ð diffuse, wide-

spread subendocardial delayed contrast enhancement by the myocardi -um of the LV and the anterior wall of 

the RV (arrows), the contrasting pattern is typical for cardiac amyl oidosis.  
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ɒɑɞ ɞɌɖɒɑ ɔɝɛɚɗɨɓɚɎɌɞɨɝɫ ɐɗɫ ɐɔɠɠɑɜɑəɢɔ-

Ɍɢɔɔ ɛɑɜɎɔɣəɚɏɚ ɔ ɝɑɘɑɕəɚɏɚ ɌɘɔɗɚɔɐɚɓɌ, 

AL- ɔ ATTR-ɠɚɜɘ [30].  

ȸȼȾ ɝ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ ɫɎɗɫɑɞɝɫ 

ɛɚɗɑɓəɧɘ ɔəɝɞɜɟɘɑəɞɚɘ ɐɗɫ ɐɔəɌɘɔɣɑɝɖɚɏɚ 

əɌɍɗɪɐɑəɔɫ ɛɌɢɔɑəɞɚɎ ɔ ɚɢɑəɖɔ ɝɞɜɌɞɔɠɔ-

ɖɌɢɔɔ ɜɔɝɖɌ ɔ ɚɞɎɑɞɌ əɌ ɡɔɘɔɚɞɑɜɌɛɔɪ [30, 

32].  

ȹɑɖɚəɞɜɌɝɞəɚɑ T1-ɖɌɜɞɔɜɚɎɌəɔɑ ɔɘɑ-

ɑɞ Ɏɧɝɚɖɟɪ ɐɔɌɏəɚɝɞɔɣɑɝɖɟɪ ɞɚɣəɚɝɞɨ ɐɗɫ 

ɎɧɫɎɗɑəɔɫ ɝɑɜɐɑɣəɚɏɚ AL-Ɍɘɔɗɚɔɐɚɓ, ɡɚɜɚɤɚ 

ɖɚɜɜɑɗɔɜɟɑɞ ɝ ɘɌɜɖɑɜɌɘɔ ɝɔɝɞɚɗɔɣɑɝɖɚɕ ɔ 

ɐɔɌɝɞɚɗɔɣɑɝɖɚɕ ɐɔɝɠɟəɖɢɔɔ. Ȼɚ ɐɌəəɧɘ 

Theodoros D. Karamitsos, ɛɌɢɔɑəɞɧ ɝ ɚɛɜɑɐɑ-

ɗɑəəɧɘ AL-Ɍɘɔɗɚɔɐɚɓɚɘ ɔɘɑɗɔ ɓəɌɣɔɞɑɗɨəɚ 

ɛɚɎɧɤɑəəɧɑ ɓəɌɣɑəɔɫ T1 ɘɔɚɖɌɜɐɌ. 

ȭɚɗɑɓəɨ ɀɌɍɜɔ.  

ȭɚɗɑɓəɨ ɀɌɍɜɔ ð ɜɑɐɖɚɑ ɏɑəɑɞɔɣɑɝɖɔ 

ɐɑɞɑɜɘɔəɔɜɚɎɌəəɚɑ ɓɌɍɚɗɑɎɌəɔɑ ɝ Ɂ-

ɝɢɑɛɗɑəəɧɘ ɞɔɛɚɘ əɌɝɗɑɐɚɎɌəɔɫ, ɔɓ ɏɜɟɛɛɧ 

ɗɔɓɚɝɚɘəɧɡ ɍɚɗɑɓəɑɕ əɌɖɚɛɗɑəɔɫ, ɎɧɓɎɌəəɚɑ 

əɑɛɜɌɎɔɗɨəɧɘ əɌɖɚɛɗɑəɔɑɘ ɏɗɚɍɚɞɜɔɌɓɔɗɢɑ-

ɜɌɘɔɐɌ Ɏ ɞɖɌəɫɡ ɔɓ-ɓɌ ɐɑɠɔɢɔɞɌ ɠɑɜɘɑəɞɌ 

Ȁ-ɏɌɗɌɖɞɚɓɔɐɌɓɧ A (Ȁ-Gal A).  

ȺɝəɚɎəɚɕ ɛɜɔɣɔəɚɕ ɝɘɑɜɞɔ ɟ ɛɌɢɔɑə-

ɞɚɎ ɝ ɍɚɗɑɓəɨɪ ɀɌɍɜɔ ɫɎɗɫɪɞɝɫ ɝɑɜɐɑɣəɚ-

ɝɚɝɟɐɔɝɞɧɑ ɓɌɍɚɗɑɎɌəɔɫ, ɡɌɜɌɖɞɑɜɔɓɟɪɥɔɑɝɫ 

ɛɜɚɏɜɑɝɝɔɜɟɪɥɑɕ ȯȷȲ, ɛɜɔɎɚɐɫɥɑɕ ɖ ɝɑɜ-

ɐɑɣəɚɕ əɑɐɚɝɞɌɞɚɣəɚɝɞɔ, ɖɗɌɛɌəəɧɘ ɛɚɜɚ-

ɖɌɘ ɔ Ɍɜɔɞɘɔɫɘ. Ȼɚ ɘɑəɨɤɑɕ ɘɑɜɑ 3% əɑ-

ɚɍɦɫɝəɔɘɧɡ ȯȷȲ ɟ ɘɟɒɣɔə ɝɜɑɐəɑɏɚ ɎɚɓɜɌɝ-

ɞɌ ɛɜɔɡɚɐɔɞɝɫ əɌ ɍɚɗɑɓəɨ ɀɌɍɜɔ. ȿ ɍɚɗɨɤɔə-

ɝɞɎɌ ɛɌɢɔɑəɞɚɎ ɝ ɍɚɗɑɓəɨɪ ɀɌɍɜɔ ɜɌɓɎɔɎɌɑɞ-

ɝɫ ȯȷȲ, Ɏ ɚɝəɚɎɑ ɖɚɞɚɜɚɕ ɗɑɒɔɞ ɚɞɗɚɒɑəɔɑ 

ɏɗɔɖɚɝɠɔəɏɚɗɔɛɔɐɚɎ, ɏɔɛɑɜɞɜɚɠɔɫ ɖɌɜɐɔɚ-

ɘɔɚɢɔɞɚɎ ɔ ɠɔɍɜɚɓ. ȯȷȲ ɚɍɧɣəɚ ɫɎɗɫɑɞɝɫ 

ɖɚəɢɑəɞɜɔɣɑɝɖɚɕ, ɡɚɞɫ Ɏ 5% ɝɗɟɣɌɑɎ Ɏɝɞɜɑ-

ɣɌɑɞɝɫ ɌɝɔɘɘɑɞɜɔɣəɌɫ ɏɔɛɑɜɞɜɚɠɔɫ ɘɑɒɒɑ-

ɗɟɐɚɣɖɚɎɚɕ ɛɑɜɑɏɚɜɚɐɖɔ [34].  

Ȼɜɔ ɛɜɚɎɑɐɑəɔɔ ȸȼȾ ɝɑɜɐɢɌ ɝ ɚɞɝɜɚ-

ɣɑəəɧɘ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ əɌɖɚɛɗɑəɔɑ 

ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ, ɛɜɑɐɝɞɌɎɗɫɪɥɑɏɚ 

ɚɣɌɏɚɎɧɕ ɠɔɍɜɚɓ ɛɜɔ ɍɚɗɑɓəɔ ɀɌɍɜɔ, ɣɌɥɑ 

Ɏɝɑɏɚ əɌɍɗɪɐɌɑɞɝɫ Ɏ ɍɌɓɌɗɨəɧɡ ɝɑɏɘɑəɞɌɡ 

əɔɒəɑɕ ɔ ɍɚɖɚɎɚɕ ɝɞɑəɚɖ ɗɑɎɚɏɚ ɒɑɗɟɐɚɣɖɌ ɔ 

ɚɍəɌɜɟɒɔɎɌɑɞɝɫ ɛɜɔɍɗɔɓɔɞɑɗɨəɚ ɟ 50% ɛɌ-

ɢɔɑəɞɚɎ ɝ ɍɚɗɑɓəɨɪ ɀɌɍɜɔ. ȾɌɖɒɑ ɔɓɎɑɝɞəɚ, 

ɣɞɚ ɝɚɐɑɜɒɌəɔɑ ɗɔɛɔɐɚɎ ɟɖɚɜɌɣɔɎɌɑɞ ɓəɌɣɑ-

əɔɫ T1 ɘɔɚɖɌɜɐɌ (ɜɔɝ. 6), Ɏ ɝɎɫɓɔ ɝ ɣɑɘ əɑ-

ɖɚəɞɜɌɝɞəɚɑ ɖɌɜɞɔɜɚɎɌəɔɑ T1 ɔɏɜɌɑɞ ɟəɔ-

ɖɌɗɨəɟɪ ɜɚɗɨ Ɏ ɚɢɑəɖɑ ɍɚɗɑɓəɔ ɀɌɍɜɔ ɔ 

ɐɔɠɠɑɜɑəɢɔɌɢɔɔ  ɚɞ  ɐɜɟɏɔɡ   ɛɜɔɣɔə   ȯȷȲ,  

 

ȼɔɝ. 6 (Fig. 6) 

ȼɔɝ. 6. ȸȼȾ ɝɑɜɐɢɌ.  

A ð T1-ɖɌɜɞɔɜɚɎɌəɔɑ, ɖɚɜɚɞɖɌɫ ɚɝɨ ɗɑɎɚɏɚ ɒɑɗɟɐɚɣɖɌ ð ɛɚəɔɒɑəəɚɑ ɓəɌɣɑəɔɫ T1 Ɏ ɘɑɒɒɑɗɟɐɚɣɖɚɎɚɕ 

ɛɑɜɑɏɚɜɚɐɖɑ (915 ɘɝ) ɔ ɛɝɑɎɐɚəɚɜɘɌɗɔɓɚɎɌəəɚɑ ɓəɌɣɑəɔɑ T1 Ɏ əɔɒəɑɍɚɖɚɎɚɕ ɝɞɑəɖɑ (1006 ɘɝ). B ð ɚɞ-

ɝɜɚɣɑəəɚɑ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑ (ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɨ Inversion Recovery, ɖɚɜɚɞɖɌɫ ɚɝɨ ɗɑɎɚɏɚ ɒɑɗɟɐɚɣɖɌ), 

ɞɔɛɔɣəɚɑ əɌɖɚɛɗɑəɔɑ ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ Ɏ əɔɒəɑɍɚɖɚɎɚɘ ɝɑɏɘɑəɞɑ ɗɑɎɚɏɚ ɒɑɗɟɐɚɣɖɌ (ɝɞɜɑɗɖɌ). 

ȬɐɌɛɞɔɜɚɎɌəɚ ɔɓ ɔɝɞɚɣəɔɖɌ: Differentiation between Fabry disease and hypertrophic cardiomyopathy with 

cardiac T1 mapping. Diagnostic and  Interventional Imaging, Deborde, E., et al. (2019).   

Fig. 6. Cardiac MRI.  

A ð T1 mapping, short axis of the LV ð decreased T1 values in the IVS (915 ms) and pseudonormalized T1 

values in the inferior lateral wall (1006 ms). B ðdelayed contrast enhancement  (Inversion Recovery sequence, 

short axis of the LV), typical accumulation of contrast agent in the inferolateral segment of the left ventricle 

(arrow). Adapted from the source: Differentiation between Fabry disease and hypertrophic cardiomyopathy 

with car diac T1 mapping. Diagnostic and Interventional Imaging, Deborde, E., et al. (2019).  
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əɔɓɖɔɑ ɓəɌɣɑəɔɫ T1 ɘɔɚɖɌɜɐɌ ɚɍəɌɜɟɒɔɎɌ-

ɑɞɝɫ ɛɜɔ ɍɚɗɑɓəɔ ɀɌɍɜɔ, ɐɌɒɑ ɛɜɔ ɚɞɝɟɞ-

ɝɞɎɔɔ ɏɔɛɑɜɞɜɚɠɔɔ, ɞɚɏɐɌ ɖɌɖ Ɏɧɝɚɖɔɑ ɓəɌ-

ɣɑəɔɫ T1 ɘɔɚɖɌɜɐɌ əɌɍɗɪɐɌɪɞɝɫ ɛɜɔ Ɍɘɔɗɚ-

ɔɐɚɓɑ ɝɑɜɐɢɌ ɔ ɐɜɟɏɔɡ ɛɜɔɣɔəɌɡ ȯȷȲ. Ȼɚ 

ɐɌəəɧɘ E. Debordea et al. ɓəɌɣɑəɔɫ əɑɖɚə-

ɞɜɌɝɞəɧɡ Ⱦ1 ɟ ɛɌɢɔɑəɞɚɎ ɝ ɍɚɗɑɓəɨɪ ɀɌɍɜɔ 

ɝɚɝɞɌɎɗɫɗɔ 889 Ñ 61 [SD] ms; range: 784 -980 

ms [35].  

ȾɌɖɔɘ ɚɍɜɌɓɚɘ ɔɓɘɑəɑəɔɫ, ɎɧɫɎɗɫɑ-

ɘɧɑ ɛɜɔ ȸȼȾ ɝɑɜɐɢɌ, ɛɚɓɎɚɗɫɪɞ əɌ ɜɌəəɔɡ 

ɩɞɌɛɌɡ ɎɧɫɎɔɞɨ ɛɚɜɌɒɑəɔɑ ɝɑɜɐɢɌ ɛɜɔ ɍɚ-

ɗɑɓəɔ ɀɌɍɜɔ ɔ ɛɜɚɎɚɐɔɞɨ ɢɑɗɑɎɟɪ ɠɑɜɘɑəɞ-

əɟɪ ɞɑɜɌɛɔɪ ɔ ɟɗɟɣɤɑəəɟɪ ɝɞɜɌɞɔɠɔɖɌɢɔɪ 

ɜɔɝɖɌ. 

ȭɚɗɑɓəɨ ȰɌəɚəɌ, ɔɗɔ LAMP2-ɝɔəɜɚɘ 

ɔ ɐɜɟɏɔɑ ɗɔɓɚɝɚɘəɧɑ ɍɚɗɑɓəɔ əɌɖɚɛɗɑəɔɫ. 

ȶɌɖ ɔ ɍɚɗɑɓəɨ ɀɌɍɜɔ, ɍɚɗɑɓəɨ ȰɌəɚəɌ 

ɫɎɗɫɑɞɝɫ ɜɑɐɖɔɘ ɓɌɍɚɗɑɎɌəɔɑɘ, ɝɎɫɓɌəəɧɘ ɝ 

Ɂ-ɡɜɚɘɚɝɚɘɚɕ. ȳɌɍɚɗɑɎɌəɔɑ ɚɞəɚɝɔɞɝɫ ɖ ɗɔ-

ɓɚɝɚɘɌɗɨəɧɘ ɏɗɔɖɚɏɑəɚɎɧɘ ɍɚɗɑɓəɫɘ əɌɖɚɛ-

ɗɑəɔɫ ɞɔɛɌ Ȯ. ȶɗɔəɔɣɑɝɖɔɑ ɛɜɚɫɎɗɑəɔɫ ɍɚ-

ɗɑɓəɔ ȰɌəɚəɌ ɡɌɜɌɖɞɑɜɔɓɟɪɞɝɫ ɞɔɛɔɣəɚɕ 

ɞɜɔɌɐɚɕ: ɖɌɜɐɔɚɘɔɚɛɌɞɔɑɕ, ɝɖɑɗɑɞəɚɕ ɘɔɚ-

ɛɌɞɔɑɕ (ɛɑɜɔɠɑɜɔɣɑɝɖɔɑ ɘɧɤɑɣəɧɑ əɌɜɟ-

ɤɑəɔɫ) ɔ ɚɞɝɞɌɎɌəɔɑɘ Ɏ ɟɘɝɞɎɑəəɚɘ ɜɌɓɎɔ-

ɞɔɔ.  

ȶɌɜɐɔɚɘɔɚɛɌɞɔɫ ȰɌəɚəɌ ɚɍɧɣəɚ ɛɜɚ-

ɫɎɗɫɑɞɝɫ ɠɑəɚɞɔɛɔɣɑɝɖɔ ɝɡɚɒɔɘɔ ɝ ȯȶȸȻ 

ɛɜɔɓəɌɖɌɘɔ. ȺɐəɌɖɚ ɚɞɗɔɣɌɑɞɝɫ ɍɚɗɑɑ  

ɓɗɚɖɌɣɑɝɞɎɑəəɧɘ ɞɑɣɑəɔɑɘ; ɛɜɚɏɜɑɝɝɔɜɚɎɌ-

əɔɑ ɘɚɒɑɞ ɍɧɞɨ ɐɚɎɚɗɨəɚ ɍɧɝɞɜɧɘ, ɣɞɚ ɞɜɑ-

ɍɟɑɞ ɍɚɗɑɑ ɣɌɝɞɚɏɚ ɐɔəɌɘɔɣɑɝɖɚɏɚ əɌɍɗɪɐɑ-

əɔɫ. ȺɍəɌɜɟɒɑəɔɑ ɚɞɝɜɚɣɑəəɚɏɚ ɖɚəɞɜɌɝɞɔ-

ɜɚɎɌəɔɫ ɘɔɚɖɌɜɐɌ ɛɜɔ ȸȼȾ ɝɑɜɐɢɌ ɫɎɗɫɑɞɝɫ 

ɛɜɚɏəɚɝɞɔɣɑɝɖɔ əɑɍɗɌɏɚɛɜɔɫɞəɧɘ ɠɌɖɞɚɜɚɘ 

Ɏɧɝɚɖɚɏɚ ɜɔɝɖɌ ɌɜɔɞɘɚɏɑəɑɓɌ ɔ ȮȽȽ [36]. 

Ⱥɞɝɜɚɣɑəəɚɑ əɌɖɚɛɗɑəɔɑ ɏɌɐɚɗɔəɔɫ 

ɛɜɔ ȸȼȾ ɝɑɜɐɢɌ Ɏ ɚɝəɚɎəɚɘ ɚɛɜɑɐɑɗɫɑɞɝɫ Ɏ 

ɛɑɜɑɐəɑɕ, ɍɚɖɚɎɚɕ ɔ ɓɌɐəɑɕ ɝɞɑəɖɌɡ ɒɑɗɟ-

ɐɚɣɖɌ, Ɏ ɘɑɝɞɌɡ ɝɚɑɐɔəɑəɔɫ ȷȲ ɔ ȻȲ, ɓɌ ɔɝ-

ɖɗɪɣɑəɔɑɘ ȸȲȻ ɘɑɒɐɟ ɘɑɝɞɌɘɔ ɝɚɑɐɔəɑəɔɫ 

ɝ ȻȲ, ɣɞɚ ɚɍɧɣəɚ ɎɝɞɜɑɣɌɑɞɝɫ Ɏ ɍɚɗɨɤɔəɝɞɎɑ 

ɝɗɟɣɌɑɎ ȯȶȸȻ, ɚɐəɌɖɚ ɛɜɔ ɎɧɜɌɒɑəəɧɡ ɝɞɌ-

ɐɔɫɡ ɓɌɍɚɗɑɎɌəɔɫ ɜɌɝɛɜɑɐɑɗɑəɔɑ ɏɌɐɚɗɔəɔɫ 

ɘɚɒɑɞ ɍɧɞɨ ɐɔɠɠɟɓəɧɘ, ɛɚɣɞɔ ɛɚ Ɏɝɑɕ 

ɝɞɑəɖɑ ȷȲ, ɎɖɗɪɣɌɫ ȸȲȻ ɔ ɘɑɝɞɌɡ ɛɜɔɖɜɑɛ-

ɗɑəɔɫ ȻȲ (ɜɔɝ. 7). He J et al. ɛɜɑɐɛɚɗɚɒɔɗɔ, 

ɣɞɚ əɌɖɚɛɗɑəɔɑ ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ 

ɔəɔɢɔɔɜɟɑɞɝɫ Ɏ ɞɚɣɖɌɡ ɛɜɔɖɜɑɛɗɑəɔɫ ɔ 

Ɏɑɜɤɔəɑ ɛɜɌɎɚɏɚ ɒɑɗɟɐɚɣɖɌ ɔ ɛɜɔ ɚɍɚɝɞɜɑ-

əɔɔ ɓɌɍɚɗɑɎɌəɔɫ ɜɌɝɛɜɚɝɞɜɌəɫɑɞɝɫ əɌ Ɏɝɑ 

ɝɞɑəɖɔ ȷȲ [37].  

ȾɌɖɒɑ ɛɚ ɐɌəəɧɘ He J et al. ɍɧɗɚ ɚɞ-

ɘɑɣɑəɚ ɝɟɥɑɝɞɎɑəəɚɑ ɛɚɎɧɤɑəɔɑ Ɏɜɑɘɑəɔ T1 

(ɝɜɑɐəɑɑ ɓəɌɣɑəɔɑ T1 ɝɚɝɞɌɎɔɗɔ 1313,33ɘɝ, 

ɀȮȺ - 39.17%) ɟ ɛɌɢɔɑəɞɚɎ ɝ ɍɚɗɑɓəɨɪ ȰɌəɚ-

əɌ, ɖɚɞɚɜɧɘ ɛɜɚɎɚɐɔɗɚɝɨ ɖɌɜɞɔɜɚɎɌəɔɑ T1 

ɐɌɒɑ Ɏ ɚɍɗɌɝɞɫɡ ɍɑɓ ɚɞɝɜɚɣɑəəɚɏɚ əɌɖɚɛɗɑ-

əɔɫ ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ, Ɏ ɝɎɫɓɔ ɝ ɣɑɘ 

əɑɖɚəɞɜɌɝɞəɚɑ Ⱦ1-ɖɌɜɞɔɜɚɎɌəɔɑ ɔ ɀȮȺ ɛɚɓ-

Ɏɚɗɫɑɞ ɚɛɜɑɐɑɗɔɞɨ əɌɗɔɣɔɑ ɌəɚɘɌɗɔɕ ɘɔɚ-

ɖɌɜɐɌ əɌ ɍɚɗɑɑ ɜɌəəɑɕ ɝɞɌɐɔɔ [37]. 

ȳɌɖɗɪɣɑəɔɑ. 

Ⱦɚɣəɚɑ ɚɛɜɑɐɑɗɑəɔɑ ɩɞɔɚɗɚɏɔɔ ɏɔɛɑɜ-

ɞɜɚɠɔɔ ɗɑɎɚɏɚ ɒɑɗɟɐɚɣɖɌ ɔɘɑɑɞ ɜɑɤɌɪɥɑɑ 

ɓəɌɣɑəɔɑ ɐɗɫ ɝɎɚɑɎɜɑɘɑəəɚɏɚ ɔ ɛɜɌɎɔɗɨəɚɏɚ 

ɗɑɣɑəɔɫ. Ȯ ɍɚɗɨɤɔəɝɞɎɑ ɝɗɟɣɌɑɎ ɐɔɠɠɑɜɑə-

ɢɔɌɗɨəɧɕ ɐɔɌɏəɚɓ ɛɜɚɎɚɐɔɞɝɫ əɌ ɚɝəɚɎɌəɔɔ 

ɐɌəəɧɡ ɖɗɔəɔɣɑɝɖɚɏɚ ɔ ɟɗɨɞɜɌɓɎɟɖɚɎɚɏɚ ɚɍ-

                         

 

ȼɔɝ. 7 (Fig. 7) 

ȼɔɝ. 7. ȸȼȾ ɝɑɜɐɢɌ.  

Ȭ ð ɖɔəɚ-ȸȼȾ; ȭ-ȯ ð ɚɞɝɜɚɣɑəəɚɑ ɖɚəɞɜɌɝɞɔɜɚɎɌ-

əɔɑ, ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɨ Inversion Recovery. Ȭ,ȭ ð 

ɣɑɞɧɜɑɡɖɌɘɑɜəɌɫ ɐɗɔəəɌɫ ɚɝɨ ɗɑɎɚɏɚ ɒɑɗɟɐɚɣɖɌ; 

Ȯ, ȯ ð ɖɚɜɚɞɖɌɫ ɚɝɨ ɗɑɎɚɏɚ ɒɑɗɟɐɚɣɖɌ.  Ȭ ð ɚɛɜɑɐɑ-

ɗɫɑɞɝɫ ɏɔɛɑɜɞɜɚɠɔɫ ɘɔɚɖɌɜɐɌ ȷȲ, əɌɔɍɚɗɑɑ Ɏɧ-

ɜɌɒɑəəɌɫ Ɏ ɍɚɖɚɎɚɕ ɝɞɑəɖɑ (ɝɞɜɑɗɖɔ). ȭ-ȯ ð ɚɞɝɜɚ-

ɣɑəəɚɑ ɐɔɠɠɟɓəɚɑ əɌɖɚɛɗɑəɔɑ ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑ-

ɛɌɜɌɞɌ ɚɛɜɑɐɑɗɫɑɞɝɫ ɛɜɑɔɘɟɥɑɝɞɎɑəəɚ Ɏ ɍɚɖɚɎɚɕ 

(ɍɑɗɧɑ ɝɞɜɑɗɖɔ) ɔ ɓɌɐəɑɕ (ɓɑɗɑəɌɫ ɝɞɜɑɗɖɌ) ɝɞɑə-

ɖɌɡ, Ɏ ɞɚɘ ɣɔɝɗɑ Ɏ ɘɑɝɞɑ ɝɚɑɐɔəɑəɔɫ ȷȲ ɔ ȻȲ 

(ɒɑɗɞɧɑ ɝɞɜɑɗɖɔ). 

Fig. 7. Cardiac MRI.  

A ð cine -MRI; ȭ-E ð delayed contrast enhancement, 

Inversion Recovery sequence. A, ȭ ð four -chambered 

long axis of the LV; Ȯ, ȯ ð short axis of the LV. A ð LV 

myocardial hypertrophy is determined, most pro-

nounced in t he lateral wall (arrows). ȭ-ȯ ð diffuse 

delayed contrast enhancement is determined mainly 

in the lateral (white arrows) and posterior (green ar-

row) walls, including at the junction of the LV and 

RV (yellow arrows).  
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ɝɗɑɐɚɎɌəɔɫ, əɚ ɛɜɔ əɌɗɔɣɔɔ ɝɗɚɒəɚɕ ɖɗɔəɔ-

ɣɑɝɖɚɕ ɖɌɜɞɔəɧ, ȸȼȾ ɝ ɚɞɝɞɜɚɣɑəəɧɘ ɖɚə-

ɞɜɌɝɞɔɜɚɎɌəɔɑɘ ɛɚɓɎɚɗɫɑɞ ɟɞɚɣəɔɞɨ ɛɜɔɣɔəɟ 

ɏɔɛɑɜɞɜɚɠɔɔ ɗɑɎɚɏɚ ɒɑɗɟɐɚɣɖɟ. ȴɝɛɚɗɨɓɚɎɌ-

əɔɑ ȸȼȾ ɝ ɛɜɔɘɑəɑəɔɑɘ ɝɚɎɜɑɘɑəəɧɡ ɘɑɞɚ-

ɐɔɖ (ɚɞɝɜɚɣɑəəɚɑ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑ, Ⱦ1-

ɖɌɜɞɔɜɚɎɌəɔɑ) Ɏ ɚɍɝɗɑɐɚɎɌəɔɔ ɍɚɗɨəɧɡ ɝ ɏɔ-

ɛɑɜɞɜɚɠɔɑɕ ɘɔɚɖɌɜɐɌ ɗɑɎɚɏɚ ɒɑɗɟɐɚɣɖɌ ɜɌɓ-

ɗɔɣəɚɏɚ ɏɑəɑɓɌ ɛɚɓɎɚɗɫɑɞ ɜɑɤɔɞɨ əɑɝɖɚɗɨɖɚ 

ɖɗɔəɔɣɑɝɖɔɡ ɓɌɐɌɣ: ɚɍɑɝɛɑɣɔɞɨ ɞɚɣəɟɪ ɚɢɑə-

ɖɟ ɞɚɗɥɔəɧ ɝɞɑəɚɖ ɘɔɚɖɌɜɐɌ ɔ ɘɌɝɝɧ ɗɑɎɚɏɚ 

ɒɑɗɟɐɚɣɖɌ; Ɏ ɝɗɚɒəɧɡ ɝɗɟɣɌɫɡ ɛɜɚɔɓɎɑɝɞɔ 

ɐɔɠɠɑɜɑəɢɔɌɗɨəɟɪ ɐɔɌɏəɚɝɞɔɖɟ ɓɌɍɚɗɑɎɌ-

əɔɕ, ɛɚɝɞɌɎɔɞɨ ɞɚɣəɧɕ ɐɔɌɏəɚɓ, ɫɎɗɫɪɥɔɕɝɫ 

ɛɜɔɣɔəɚɕ ɏɔɛɑɜɞɜɚɠɔɔ; ɛɜɚɎɚɐɔɞɨ ɝɞɜɌɞɔ-

ɠɔɖɌɢɔɪ ɜɔɝɖɌ ɝɑɜɐɑɣəɚ-ɝɚɝɟɐɔɝɞɧɡ ɚɝɗɚɒ-

əɑəɔɕ ɛɜɔ ɚɛɜɑɐɑɗɑəɔɔ ɞɌɖɞɔɖɔ Ɏɑɐɑəɔɫ ɛɌ-

ɢɔɑəɞɚɎ. 

ȴɝɞɚɣəɔɖ ɠɔəɌəɝɔɜɚɎɌəɔɫ ɔ ɖɚə-

ɠɗɔɖɞ ɔəɞɑɜɑɝɚɎ. 

ȬɎɞɚɜɧ ɐɌəəɚɕ ɝɞɌɞɨɔ ɛɚɐɞɎɑɜɐɔɗɔ ɚɞ-

ɝɟɞɝɞɎɔɑ ɠɔəɌəɝɚɎɚɕ ɛɚɐɐɑɜɒɖɔ ɔɝɝɗɑɐɚɎɌ-

əɔɫ ɔ ɖɚəɠɗɔɖɞɌ ɔəɞɑɜɑɝɚɎ, ɚ ɖɚɞɚɜɧɡ əɑɚɍ-

ɡɚɐɔɘɚ ɝɚɚɍɥɔɞɨ. 

Ƚɛɔɝɚɖ ɗɔɞɑɜɌɞɟɜɧ: 

1. Zalawadiya SK, Gunasekaran PC, Bavishi CP, Veeranna 

V, Panaich S, Afonso L. Left ventricular hypertrophy and risk 

reclassification for coro nary events i n multi -ethnic adults. Eur 

J Prev Cardiol 2015; 22:673 -9. 

2. 2.Levy D, Garrison RJ, Savage DD et al. Prognostic implica-

tions of echocardiographically determined left ventricular 

mass in the Framingham Heart Study. N Engl J Med. 1990; 

322: 1561 -1566.  

3. 3.Elliot PM, Anastasakis A, Borger MA, Borggrefe M, Cecchi 

F, Charron P, et al. Guidelines on diagnosis and management 

of hypertrophic cardiomyopathy: The Task Force for the Diag-

nosis and Management of Hypertrophic Cardiomyopathy of 

the European Society of Cardiolo gy. Eur Heart J. 2014; 35 

(39): 2733 -79.  

4. 4.Davide Lazzeroni, Ornella E. Rimoldi, Paolo G Camici. 

From Left Ventricular Hypertrophy to Dysfunction and Fail-

ure. Circulation Journal. 2016; 80 (3): 555 -64.  

5. 5.Kate Hanneman. Left Ventricular Hypertrophy Assess ed 

by Using Cardiac MRI as a Risk Predictor for Cardiovascular 

Events. Radiology 2019; 293: 115 -116.  

6. 6.Ameya Jagdish Baxi, Carlos S. Restrepo, Daniel Vargas, 

Alejandro Marmol -Velez, Daniel Ocazionez, Horacio Murillo. 

Hypertrophic Cardiomyopathy from A to Z : Genetics, Patho-

physiology, Imaging, and Management. RadioGraphics 2016; 

36: 335 -354.  

7. 7.Muhammad Umar Kamal, Irbaz Bin Riaz, Rajesh Ja-

nardhanan. Cardiovascular magnetic resonance imaging in 

hypertrophic cardiomyopathy: Current state of the art. 

Cardiol J.  2016; 23 (3): 250 -63.  

8. 8.Jan Bogaert, Iacopo Olivotto. MR Imaging in Hypertrophic 

Cardiomyopathy: From Magnet to Bedside. Radiology. 2014; 

273 (2): 329 -48.  

9. 9.Rudolph et al. Late Enhancement in LVH. JACC. 2009; 

53 (3): 284 -91.  

10.  10.ȼɚɝɝɔɕɝɖɚɑ ɖɌɜɐɔɚɗɚɏɔɣɑɝɖɚɑ ɚɍɥɑɝɞɎɚ. ȶɗɔəɔɣɑ-

ɝɖɔɑ ɜɑɖɚɘɑəɐɌɢɔɔ ɛɚ ɐɔɌɏəɚɝɞɔɖɑ ɔ ɗɑɣɑəɔɪ ɏɔɛɑɜɞɜɚ-

ɠɔɣɑɝɖɚɕ ɖɌɜɐɔɚɘɔɚɛɌɞɔɔ. 2020; 26-41.  

11.  11.Yasuo Amano, Mitsunobu Kitamura, Hitoshi Takano, 

Fumi Yanagisawa, Masaki Tachi, Yasuyuki Suzuki et al. 

Cardiac MR Imaging of Hypertrophic Cardi omyopathy: Tech-

niques, Findings, and Clinical Relevance. Magn Reson Med 

Sci. 2018; 17; 120 -131.   

12.  12.Christopher Semsarian, Jodie Ingles, Martin S. Maron, 

Barry J. Maron. New Perspectives on the Prevalence of 

Hypertrophic Cardiomyopathy. JACCVOL. 2015; 65 (12): 

1249 -54.  

13.  13.Betty Raman, Rina Ariga, Marco Spartera, Sanjay 

Sivalokanathan, Kenneth Chan, Sairia Dass et al. Progres-

sion of myocardial fibrosis in hypertrophic cardiomyopathy: 

mechanisms and clinical implications. European Heart 

Journal ð Cardiovasc ular Imaging. 2019; 20: 157 -167.  

14.  14.Mohammad Shenasa, Hossein Shenasa. Hyperten-

sion, left ventricular hypertrophy, and sudden cardiac death. 

International Journal of Cardiology. 2017; 237 (15): 60 -63.  

15.  15.Ermelinda Pennacchini, Maria Beatrice Musumeci, 

Stefano Fierro, Pietro Francia, Camillo Autore. Distinguishing 

Hypertension From Hypertrophic Cardiomyopathy as a 

Cause of Left Ventricular Hypertrophy. The Journal of Clinical 

Hypertension. 2015; 17 (3): 240 -2411.  

16.  16.ȲɌɘɍɑɑɎ Ȭ.Ȭ., ȯɌɝɛɌɜɫə Ȭ.Ȳ., ȽɞɟɖɌɗɚɎɌ Ⱥ.Ȯ., 

ɄɗɑɎɖɚɎ ȹ.ȭ. çȮɚɓɘɚɒəɚɝɞɔ ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɚɕ ɞɚ-

ɘɚɏɜɌɠɔɔ ɝ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ ɐɗɫ ɚɢɑəɖɔ ɜɔɝɖɌ Ɏəɑ-

ɓɌɛəɚɕ ɝɑɜɐɑɣəɚɕ ɝɘɑɜɞɔ ɟ ɜɌɓɗɔɣəɧɡ ɖɌɞɑɏɚɜɔɕ ɖɌɜ-

ɐɔɚɗɚɏɔɣɑɝɖɔɡ ɛɌɢɔɑəɞɚɎè. REJR 2017; 7 (4): 130-139.  

17.  17.Loncaric F, Bijnens B, Sitges M. Added value of  cardi-

ac deformation imaging in differential diagnosis of left ven-

tricular hypertrophy. Global Cardiology Science and Practice. 

2018: 21.  

18.  18.Mohammad Shenasa, Hossein Shenasa. Hyperten-

sion, left ventricular hypertrophy, and sudden cardiac death. 

Internatio nal Journal of Cardiology. 2017; 237 (15): 60 -63.  

19.  19.Rudolph A, Abdel -Aty H, Bohl S, et al. Noninvasive 

detection of fibrosis applying contrast enhanced cardiac 

magnetic resonance in different forms of left ventricular hy-

pertrophy relation to remodeling. J. Am. Coll. Cardiol. 2009; 

53 (3): 284 -291.  

20.  20.Raymond H Chan, Barry J Maron, Iacopo Olivotto, 

Michael J Pencina, Gabriele Egidy Assenza, Tammy Haas et 

al. Prognostic value of quantitative contrast -enhanced cardio-

vascular magnetic resonance for the evalua tion of sudden 

death risk in patients with hypertrophic cardiomyopathy. 

Circulation. 2014; 130 (6): 484 -95.  

21.  21.Kuruvilla S, Janardhanan R, Antkowiak P, Keeley EC, 

Adenaw N, Brooks J, et al. Increased extracellular volume 

and altered mechanics are associate d with LVH in hyperten-

sive heart disease, not hypertension alone. JACC Cardiovasc 

http://www.rejr.ru/


 

 

   RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY  

| www.rejr.ru | REJR. 2022; 12 (1):98-111       DOI: 10.21569/2222-7415-2022-12-1-98-111                    110 
 

 

Imaging. 2015; 8 (2): 172 -180.  

22.  22.Kirk J Giesbrandt, Candice W Bolan, Brian P Shapiro, 

William D Edwards, Patricia J Mergo. Diffuse diseases of the 

myocardium: MRI -pathologi c review of nondilated cardiomyo-

pathies. AJR Am J Roentgenol. 2013; 200 (3): W266 -73.  

23.  23.Osnabrugge RL, Mylotte D, Head SJ, et al. Aortic ste-

nosis in the elderly: disease prevalence and number of can-

didates for transcatheter aortic valve replacement: a met a-

analysis and modeling study. J Am Coll Cardiol. 2013; 62: 

1002 -12.  

24.  24.Coffey S, Cox B, Williams MJ. The prevalence, inci-

dence, progression, and risks of aortic valve sclerosis: a sys-

tematic review and meta -analysis. J Am Coll Cardiol. 2014; 

63: 2852 -61.  

25.  25.Genereux P, Stone GW, OõGara PT, et al. Natural histo-

ry, diagnostic approaches, and therapeutic strategies for pa-

tients with asymptomatic severe aortic stenosis. J Am Coll 

Cardiol. 2016; 67: 2263 -88.  

26.  26.Tomaz Podlesnikar, Victoria Delgado, Jeroen J Bax,  

Cardiovascular magnetic resonance imaging to assess myo-

cardial fibrosis in valvular heart disease, Int J Cardiovasc 

Imaging. 2018; 34 (1): 97 -112.  

27.  27.Sveeta Badiani, Jet van Zalen, Thomas A Treibel, San-

jeev Bhattacharyya, James C Moon, Guy Lloyd. Aortic S teno-

sis, a Left Ventricular Disease: Insights from Advanced Imag-

ing. 2016; 18 (8): 80.  

28.  28.Dragan Lovic, Puneet Narayan, Andreas Pittaras, 

Charles Faselis, Michael Doumas, Peter Kokkinos  et al. Left 

ventricular hypertrophy in athletes and hypertensive 

pati ents. 2017; 19: 413 -417.  

29.  29.Yilmaz D.C., Buyukakilli B., Gurgul S., et al. Adapta-

tion of heart to training: a comparative study using echocar-

diography and impedance cardiography in male and female 

athletes. Indian J Med.  2013; 137 (6): 1111 -1120.  

30.  30.Raina  S, Lensing SY, Nairooz RS, et al. Prognostic val-

ue of late gadolinium enhancement cmr in systemic amyloi-

dosis. J Am Coll Cardiol Img. 2016; 9:1267 -77.  

31.  31.ȾɑɜəɚɎɚɕ Ƚ.ȶ., ȸɌɓɌɑɎ Ȯ.Ȯ., ȽɞɟɖɌɗɚɎɌ Ⱥ.Ȯ., Ƚɑɜɚ-

ɎɌ ȹ.Ƚ. 31ȼ ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɌɫ ɝɛɑɖɞɜɚɝɖɚɛɔɫ ɛɜɔ 

ɏɔɛɑɜɞɜɚɠɔɔ ɘɔɚɖɌɜɐɌ ɜɌɓɗɔɣəɚɏɚ ɏɑəɑɓɌ. ȶɌɜɐɔɚɗɚɏɔɫ. 

2015.; 55 (9): 5 -9. 

32.  32.Zhao L, Tian Z, Fang Q. Diagnostic accuracy of cardio-

vascular magnetic resonance for patients with suspected 

cardiac amyloidosis: a systematic review and meta -analysis. 

BMC Cardiovas c Disord. 2016; 16: 129.  

33.  33.Theodoros D Karamitsos, Stefan K Piechnik, Sanjay M 

Banypersad, Marianna Fontana, Ntobeko B Ntusi, Vanessa M 

Ferreira et al. Noncontrast T1 mapping for the diagnosis of 

cardiac amyloidosis, JACC Cardiovasc Imaging, 2013; 6 (4): 

488 -97.  

34.  34.Rebecca Perry, Ranjit Shah, Madiha Saiedi, Sanjana 

Patil, Anand Ganesan, Ales Linhart et al. The Role of Cardiac 

Imaging in the Diagnosis and Management of Anderson -

Fabry Disease ɪ ACC: Cardiovascular Imaging. 2019; 12 (7): 

1230 -42 

35.  35.Albert Hag¯ge, Patricia R®ant, Gilbert Habib, Thibaud 

Damy, Gilles Barone -Rochette, Gilles Soulat et al. Fabry dis-

ease in cardiology practice: Literature review and expert point 

of view. Arch Cardiovasc Dis. 2019; 112 (4): 278 -287.  

36.  36.Ʉɜɑɕɐɑɜ ȱ.Ȯ., ȭɌɓɌɑɎɌ ȱ.Ȯ., ȽɞɟɖɌɗɚɎɌ Ⱥ.Ȯ., ȽɌɔ-

ɐɚɎɌ ȸ.Ȭ., ɃɌɐɔə Ȭ.Ȯ., ɔ ɐɜ. ȭɚɗɑɓəɨ əɌɖɚɛɗɑəɔɫ ɏɗɔɖɚɏɑ-

əɌ: Ƚɔəɐɜɚɘ ȰɌəɚəɌ.  ȶɌɜɐɔɚɗɚɏɔɫ. 2012; 52 (1): 91-96.  

37.J He, J Xu, L Chen, K Ji, X Fan, S Zhao et al. Clinical fea-

tures and cardiovascular magnetic resonance characteristics 

in Danon  disease Clin Radiol. 2020; 75 (9): 712.  

 

References: 

1. Zalawadiya SK, Gunasekaran PC, Bavishi CP, Veeranna 

V, Panaich S, Afonso L. Left ventricular hypertrophy and risk 

reclassification for coro nary events in multi -ethnic adults. Eur 

J Prev Cardiol 2015;  22:673 -9. 

2. 2.Levy D, Garrison RJ, Savage DD et al. Prognostic implica-

tions of echocardiographically determined left ventricular 

mass in the Framingham Heart Study. N Engl J Med. 1990; 

322: 1561 -1566.  

3. 3.Elliot PM, Anastasakis A, Borger MA, Borggrefe M, Cecc hi 

F, Charron P, et al. Guidelines on diagnosis and management 

of hypertrophic cardiomyopathy: The Task Force for the Diag-

nosis and Management of Hypertrophic Cardiomyopathy of 

the European Society of Cardiology. Eur Heart J. 2014; 35 

(39): 2733 -79.  

4. 4.Dav ide Lazzeroni, Ornella E. Rimoldi, Paolo G Camici. 

From Left Ventricular Hypertrophy to Dysfunction and Fail-

ure. Circulation Journal. 2016; 80 (3): 555 -64.  

5. 5.Kate Hanneman. Left Ventricular Hypertrophy Assessed 

by Using Cardiac MRI as a Risk Predictor for  Cardiovascular 

Events. Radiology 2019; 293: 115 -116.  

6. 6.Ameya Jagdish Baxi, Carlos S. Restrepo, Daniel Vargas, 

Alejandro Marmol -Velez, Daniel Ocazionez, Horacio Murillo. 

Hypertrophic Cardiomyopathy from A to Z: Genetics, Patho-

physiology, Imaging, and Manag ement. RadioGraphics 2016; 

36: 335 -354.  

7. 7.Muhammad Umar Kamal, Irbaz Bin Riaz, Rajesh Ja-

nardhanan. Cardiovascular magnetic resonance imaging in 

hypertrophic cardiomyopathy: Current state of the art. Cardi-

ol J. 2016; 23 (3): 250 -63.  

8. 8.Jan Bogaert, Iacopo Ol ivotto. MR Imaging in Hypertrophic 

Cardiomyopathy: From Magnet to Bedside. Radiology. 2014; 

273 (2): 329 -48.  

9. 9.Rudolph et al. Late Enhancement in LVH. JACC. 2009; 

53 (3): 284 -91.  

10.  10.ȼɚɝɝɔɕɝɖɚɑ ɖɌɜɐɔɚɗɚɏɔɣɑɝɖɚɑ ɚɍɥɑɝɞɎɚ. ȶɗɔəɔɣɑ-

ɝɖɔɑ ɜɑɖɚɘɑəɐɌɢɔɔ ɛɚ ɐɔɌɏəɚɝɞɔɖɑ ɔ ɗɑɣɑəɔɪ ɏɔɛɑɜɞɜɚ-

ɠɔɣɑɝɖɚɕ ɖɌɜɐɔɚɘɔɚɛɌɞɔɔ. 2020; 26 -41.  

11.  11.Yasuo Amano, Mitsunobu Kitamura, Hitoshi Takano, 

Fumi Yanagisawa, Masaki Tachi, Yasuyuki Suzuki et al. 

Cardiac MR Imaging of Hypertrophic Cardiomyopathy: Tech-

niques, Findings, and Clinical R elevance. Magn Reson Med 

Sci. 2018; 17; 120 -131.   

12.  12.Christopher Semsarian, Jodie Ingles, Martin S. Maron, 

Barry J. Maron. New Perspectives on the Prevalence of Hy-

pertrophic Cardiomyopathy. JACCVOL. 2015; 65 (12): 1249 -

54.  

13.  13.Betty Raman, Rina Ariga, Mar co Spartera, Sanjay 

Sivalokanathan, Kenneth Chan, Sairia Dass et al. Progres-

http://www.rejr.ru/


 

 

   RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY  

| www.rejr.ru | REJR. 2022; 12 (1):98-111       DOI: 10.21569/2222-7415-2022-12-1-98-111                    111 
 

 

sion of myocardial fibrosis in hypertrophic cardiomyopathy: 

mechanisms and clinical implications. European Heart Jour-

nal ð Cardiovascular Imaging. 2019; 20: 157 -167.  

14.  14.Mohammad S henasa, Hossein Shenasa. Hyperten-

sion, left ventricular hypertrophy, and sudden cardiac death. 

International Journal of Cardiology. 2017; 237 (15): 60 -63.  

15.  15.Ermelinda Pennacchini, Maria Beatrice Musumeci, 

Stefano Fierro, Pietro Francia, Camillo Autore. D istinguishing 

Hypertension From Hypertrophic Cardiomyopathy as a 

Cause of Left Ventricular Hypertrophy. The Journal of Clinical 

Hypertension. 2015; 17 (3): 240 -2411.  

16.  16.Zhambeev A.A., Gasparyan A.Zh., Stukalova O.V., 

Shlevkov N.B. Possibilities of contras t-enhanced magnetic 

resonance imaging for assessing the risk of sudden cardiac 

death in various categories of cardiac patients. REJR. 2017; 7 

(4): 130 -139 (in Russian).  

17.  17.Loncaric F, Bijnens B, Sitges M. Added value of cardi-

ac deformation imaging in diff erential diagnosis of left ven-

tricular hypertrophy. Global Cardiology Science and Practice. 

2018: 21.  

18.  18.Mohammad Shenasa, Hossein Shenasa. Hyperten-

sion, left ventricular hypertrophy, and sudden cardiac death. 

International Journal of Cardiology. 2017; 237  (15): 60 -63.  

19.  19.Rudolph A, Abdel -Aty H, Bohl S, et al. Noninvasive 

detection of fibrosis applying contrast enhanced cardiac 

magnetic resonance in different forms of left ventricular hy-

pertrophy relation to remodeling. J. Am. Coll. Cardiol. 2009; 

53 (3): 284 -291.  

20.  20.Raymond H Chan, Barry J Maron, Iacopo Olivotto, 

Michael J Pencina, Gabriele Egidy Assenza, Tammy Haas et 

al. Prognostic value of quantitative contrast -enhanced cardio-

vascular magnetic resonance for the evaluation of sudden 

death risk in patient s with hypertrophic cardiomyopathy. 

Circulation. 2014; 130 (6): 484 -95.  

21.  21.Kuruvilla S, Janardhanan R, Antkowiak P, Keeley EC, 

Adenaw N, Brooks J, et al. Increased extracellular volume 

and altered mechanics are associated with LVH in hyperten-

sive heart dis ease, not hypertension alone. JACC Cardiovasc 

Imaging. 2015; 8 (2): 172 -180.  

22.  22.Kirk J Giesbrandt, Candice W Bolan, Brian P Shapiro, 

William D Edwards, Patricia J Mergo. Diffuse diseases of the 

myocardium: MRI -pathologic review of nondilated cardiomyo-

path ies. AJR Am J Roentgenol. 2013; 200 (3): W266 -73.  

23.  23.Osnabrugge RL, Mylotte D, Head SJ, et al. Aortic ste-

nosis in the elderly: disease prevalence and number of can-

didates for transcatheter aortic valve replacement: a meta -

analysis and modeling study. J Am Coll Cardiol. 2013; 62: 

1002 -12.  

24.  24.Coffey S, Cox B, Williams MJ. The prevalence, inci-

dence, progression, and risks of aortic valve sclerosis: a sys-

tematic review and meta -analysis. J Am Coll Cardiol. 2014; 

63: 2852 -61.  

25.  25.Genereux P, Stone GW, OõGara PT, et al. Natural histo-

ry, diagnostic approaches, and therapeutic strategies for pa-

tients with asymptomatic severe aortic stenosis. J Am Coll 

Cardiol. 2016; 67: 2263 -88.  

26.  26.Tomaz Podlesnikar, Victoria Delgado, Jeroen J Bax, 

Cardiovascular magnetic resonance i maging to assess myo-

cardial fibrosis in valvular heart disease, Int J Cardiovasc 

Imaging. 2018; 34 (1): 97 -112.  

27.  27.Sveeta Badiani, Jet van Zalen, Thomas A Treibel, San-

jeev Bhattacharyya, James C Moon, Guy Lloyd. Aortic Steno-

sis, a Left Ventricular Disease:  Insights from Advanced Imag-

ing. 2016; 18 (8): 80.  

28.  28.Dragan Lovic, Puneet Narayan, Andreas Pittaras, 

Charles Faselis, Michael Doumas, Peter Kokkinos  et al. Left 

ventricular hypertrophy in athletes and hypertensive pa-

tients. 2017; 19: 413 -417.  

29.  29.Yilmaz D .C., Buyukakilli B., Gurgul S., et al. Adapta-

tion of heart to training: a comparative study using echocar-

diography and impedance cardiography in male and female 

athletes. Indian J Med.  2013; 137 (6): 1111 -1120.  

30.  30.Raina S, Lensing SY, Nairooz RS, et al. P rognostic val-

ue of late gadolinium enhancement cmr in systemic amyloi-

dosis. J Am Coll Cardiol Img. 2016; 9:1267 -77.  

31.  31.Ternovoy S.K., Mazaev V.V., Stukalova O.V., Serova 

N.S. 31ȼ magnetic resonance spectroscopy for myocardial 

hypertrophy of various origins . Cardiology. 2015; 55 (9): 5 -9  

(in Russian).  

32.  32.Zhao L, Tian Z, Fang Q. Diagnostic accuracy of cardio-

vascular magnetic resonance for patients with suspected 

cardiac amyloidosis: a systematic review and meta -analysis. 

BMC Cardiovasc Disord. 2016; 16: 129 . 

33.  33.Theodoros D Karamitsos, Stefan K Piechnik, Sanjay M 

Banypersad, Marianna Fontana, Ntobeko B Ntusi, Vanessa M 

Ferreira et al. Noncontrast T1 mapping for the diagnosis of 

cardiac amyloidosis, JACC Cardiovasc Imaging, 2013; 6 (4): 

488 -97.  

34.  34.Rebecca Perr y, Ranjit Shah, Madiha Saiedi, Sanjana 

Patil, Anand Ganesan, Ales Linhart et al. The Role of Cardiac 

Imaging in the Diagnosis and Management of Anderson - 

Fabry Diseaseɪ ACC: Cardiovascular Imaging. 2019; 12 (7): 

1230 -42 

35.  35.Albert Hag¯ge, Patricia R®ant, Gilbert Habib, Thibaud 

Damy, Gilles Barone -Rochette, Gilles Soulat et al. Fabry dis-

ease in cardiology practice: Literature review and expert point 

of view. Arch Cardiovasc Dis. 2019; 112 (4): 278 -287.  

36.  36.Ʉɜɑɕɐɑɜ ȱ.Ȯ., ȭɌɓɌɑɎɌ ȱ.Ȯ., ȽɞɟɖɌɗɚɎɌ Ⱥ.Ȯ., ȽɌɔ-

ɐɚɎɌ ȸ.Ȭ., ɃɌɐɔə Ȭ.Ȯ., ɔ ɐɜ. ȭɚɗɑɓəɨ əɌɖɚɛɗɑəɔɫ 

ɏɗɔɖɚɏɑəɌ: Ƚɔəɐɜɚɘ ȰɌəɚəɌ.  ȶɌɜɐɔɚɗɚɏɔɫ. 2012; 52 (1): 

91 -96.  

37.  37.J He, J Xu, L Chen, K Ji, X Fan, S Zhao et al. Clinical 

features and cardiovascular magnetic resonance characteris-

tics in Danon disease Clin Radiol. 2020; 75 (9): 71 . 

 

 

http://www.rejr.ru/


 

 

   RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY  

| www.rejr.ru | REJR. 2022; 12 (1):112-128       DOI: 10.21569/2222-7415-2022-12-1-112-128                    112 
 

 

 

 

 

ȮȼȺȲȰȱȹȹȬɋ ȰȴȬɀȼȬȯȸȬȷɈȹȬɋ ɉȮȱȹȾȼȬɂȴɋ ȿ ȹȺȮȺȼȺȲȰȱȹȹȺȯȺ:  

ȻȺȽȸȱȼȾȹȬɋ ȸȼȾ ȴ ȻȬȾȺȷȺȯȺȬȹȬȾȺȸȴɃȱȽȶȬɋ ɁȬȼȬȶȾȱȼȴȽȾȴȶȬ 

 

ȾɟɘɌəɚɎɌ ȿ.ȹ.į, ȷɫɛɔə Ȯ.ȸ.į, ȭɟɜɚɎ Ȭ.Ȭ.į, ȭɧɣɑəɖɚ Ȯ.ȯ.į, ɅɑɏɚɗɑɎ Ȭ.ȴ.į, ȽɑɜɚɎɌ ȹ.Ƚ.İ 
 

1 ð ɀȯȭȿ çȹɌɢɔɚəɌɗɨəɧɕ ɘɑɐɔɢɔəɝɖɔɕ ɔɝɝɗɑɐɚɎɌɞɑɗɨɝɖɔɕ ɢɑəɞɜ ɌɖɟɤɑɜɝɞɎɌ, ɏɔəɑɖɚɗɚɏɔɔ ɔ ɛɑɜɔəɌɞɚɗɚɏɔɔ  

ɔɘ. ɌɖɌɐɑɘɔɖɌ Ȯ.ȴ. ȶɟɗɌɖɚɎɌè ȸɔəɓɐɜɌɎɌ ȼɚɝɝɔɔ. ɏ. ȸɚɝɖɎɌ, ȼɚɝɝɔɫ. 

2 ð ɀȯȬȺȿ ȮȺ çȻɑɜɎɧɕ ȸȯȸȿ ɔɘ. ȴ.ȸ. ȽɑɣɑəɚɎɌè ȸɔəɓɐɜɌɎɌ ȼɚɝɝɔɔ (ȽɑɣɑəɚɎɝɖɔɕ ȿəɔɎɑɜɝɔɞɑɞ). ɏ. ȸɚɝɖɎɌ, ȼɚɝɝɔɫ. 

 

ɜɚɌəɌɗɔɓɔɜɚɎɌəɧ ɐɌəəɧɑ ɗɔɞɑɜɌɞɟɜɧ ɔ ɛɜɔɎɑɐɑəɚ ɝɚɍɝɞɎɑəəɚɑ əɌɍɗɪɐɑəɔɑ əɚɎɚɜɚɒ-

ɐɑəəɚɕ ɐɑɎɚɣɖɔ ɝ Ɏɜɚɒɐɑəəɚɕ ɐɔɌɠɜɌɏɘɌɗɨəɚɕ ɩɎɑəɞɜɌɢɔɑɕ, ɚɝɗɚɒəɔɎɤɑɕɝɫ ɜɌɓɎɔ-

ɞɔɑɘ əɑɔɘɘɟəəɚɕ Ɏɚɐɫəɖɔ ɛɗɚɐɌ ɔ ɏɔɛɚɛɗɌɓɔɔ ɗɑɏɖɔɡ.  

Ȯ ɛɜɑɐɝɞɌɎɗɑəəɚɘ əɌɍɗɪɐɑəɔɔ ɛɜɔ ɛɜɑəɌɞɌɗɨəɚɘ ɝɖɜɔəɔəɏɑ Ɏɞɚɜɚɏɚ ɞɜɔɘɑɝɞɜɌ ɛɜɔ 

ȿȳȴ ɟ ɛɗɚɐɌ ɚɞɘɑɣɑəɧ ɛɜɔɓəɌɖɔ ɖɚɌɜɖɞɌɢɔɔ ɛɑɜɑɤɑɕɖɌ Ɍɚɜɞɧ ɔ əɑɔɘɘɟəəɚɕ Ɏɚɐɫə-

ɖɔ. ȹɌ 2-ɚɕ ɐɑəɨ ɛɚɝɗɑ ɛɚɝɞɟɛɗɑəɔɫ Ɏ ɂɑəɞɜ, əɌ ɝɜɚɖɑ 30-31 əɑɐɑɗɫ, ɛɜɚɔɓɚɤɗɔ ɛɜɑɒɐɑɎɜɑɘɑə-

əɧɑ ɝɌɘɚɛɜɚɔɓɎɚɗɨəɧɑ ɜɚɐɧ ɒɔɎɚɕ əɑɐɚəɚɤɑəəɚɕ ɐɑɎɚɣɖɚɕ ɘɌɝɝɚɕ 2891 ɏ, ɐɗɔəɚɕ ɞɑɗɌ 44 ɝɘ. 

ȽɜɌɓɟ ɛɚɝɗɑ ɜɚɒɐɑəɔɫ Ɏ ɖɜɌɕəɑ ɞɫɒɑɗɚɘ ɝɚɝɞɚɫəɔɔ ɜɑɍɑəɚɖ ɞɜɌəɝɛɚɜɞɔɜɚɎɌə Ɏ ɜɑɌəɔɘɌɢɔɚə-

əɧɕ ɍɗɚɖ. ȹɌ ɝɜɚɖɑ ɒɔɓəɔ 35 ɘɔəɟɞ Ɏɧɛɚɗəɑəɚ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ, ɛɜɔ ɖɚɞɚɜɚɘ 

əɑɗɨɓɫ ɍɧɗɚ ɔɝɖɗɪɣɔɞɨ Ɏɜɚɒɐɑəəɟɪ ɛɜɌɎɚɝɞɚɜɚəəɪɪ ɐɔɌɠɜɌɏɘɌɗɨəɟɪ ɏɜɧɒɟ ɝ Ɏɡɚɒɐɑəɔɑɘ 

ɛɑɣɑəɔ Ɏ ɛɜɌɎɟɪ ɛɗɑɎɜɌɗɨəɟɪ ɛɚɗɚɝɞɨ. ȹɌ ɝɜɚɖɑ ɒɔɓəɔ 2 ɣɌɝɌ 16 ɘɔəɟɞ ɔ 3 ɣɌɝɌ 16 ɘɔəɟɞ ɛɜɔ 

ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɚɛɜɑɐɑɗɫɑɞɝɫ ɖɌɜɞɔəɌ ɛɜɌɎɚɝɞɚɜɚəəɑɏɚ əɌɛɜɫɒɑəəɚɏɚ ɛəɑɎ-

ɘɚɞɚɜɌɖɝɌ, ɏɔɐɜɚɞɚɜɌɖɝɌ ɝɗɑɎɌ, ɏɔɐɜɚɛɑɜɔɞɚəɑɟɘɌ, ɛəɑɎɘɚɛɑɜɔɞɚəɑɟɘɌ, ɚɞɑɖɌ ɘɫɏɖɔɡ ɞɖɌəɑɕ. 

ȹɑɝɘɚɞɜɫ əɌ ɛɜɚɎɑɐɑəɔɑ ɔəɞɑəɝɔɎəɚɕ ɞɑɜɌɛɔɔ ɔ ɜɑɌəɔɘɌɢɔɚəəɧɡ ɘɑɜɚɛɜɔɫɞɔɕ, ɚɞɘɑɣɌɗɚɝɨ 

ɟɡɟɐɤɑəɔɑ ɝɚɝɞɚɫəɔɫ əɚɎɚɜɚɒɐɑəəɚɕ ɔ Ɏ ɎɚɓɜɌɝɞɑ 14 ɣɌɝɚɎ 30 ɘɔəɟɞ əɌɝɞɟɛɔɗɌ ɝɘɑɜɞɨ. Ȼɚ 

ɐɌəəɧɘ ɛɚɝɘɑɜɞəɚɏɚ ȸȼȾ ɔ Ɍɟɞɚɛɝɔɕəɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɕ ɎɧɫɎɗɑəɧ ɎɜɚɒɐɑəəɌɫ ɛɜɌɎɚɝɞɚɜɚəəɫɫ 

ɐɔɌɠɜɌɏɘɌɗɨəɌɫ ɩɎɑəɞɜɌɢɔɫ, əɑɔɘɘɟəəɌɫ ɎɚɐɫəɖɌ ɛɗɚɐɌ ɔ ɏɔɛɚɛɗɌɓɔɫ ɗɑɏɖɔɡ, ɖɚɞɚɜɧɑ ɔ ɫɎɔ-

ɗɔɝɨ əɑɛɚɝɜɑɐɝɞɎɑəəɚɕ ɛɜɔɣɔəɚɕ ɏɔɍɑɗɔ. ȽɟɥɑɝɞɎɑəəɧɘ ɘɚɘɑəɞɚɘ ɛɜɚɎɑɐɑəəɚɏɚ Ɍɟɞɚɛɝɔɕəɚɏɚ 

ɔɝɝɗɑɐɚɎɌəɔɫ ɫɎɗɫɑɞɝɫ Ɏɧɛɚɗəɑəɔɑ ɛɚɝɘɑɜɞəɚɕ ȸȼȾ, ɛɚɓɎɚɗɔɎɤɑɕ ɟɝɞɌəɚɎɔɞɨ ɞɚɣəɟɪ ɗɚɖɌɗɔ-

ɓɌɢɔɪ, ɜɌɓɘɑɜɧ ɔ ɝɚɐɑɜɒɔɘɚɑ ɐɔɌɠɜɌɏɘɌɗɨəɚɕ ɩɎɑəɞɜɌɢɔɔ, ɎɑɜɔɠɔɢɔɜɚɎɌɞɨ əɑɔɘɘɟəəɟɪ Ɏɚ-

ɐɫəɖɟ ɛɗɚɐɌ ɝ ɖɚɗɔɣɑɝɞɎɑəəɚɕ ɚɢɑəɖɚɕ ɚɍɦɑɘɚɎ ɝɎɚɍɚɐəɚɕ ɒɔɐɖɚɝɞɔ Ɏ ɝɑɜɚɓəɧɡ ɛɚɗɚɝɞɫɡ ɔ Ɏɧ-

ɜɌɒɑəəɚɝɞɔ ɌəɌɝɌɜɖɔ, Ɍ ɞɌɖɒɑ ɝɞɑɛɑəɨ ɏɔɛɚɛɗɌɓɔɔ ɗɑɏɖɔɡ. ȮɑɜɔɠɔɖɌɢɔɫ ɐɔɌɠɜɌɏɘɌɗɨəɚɕ 

ɩɎɑəɞɜɌɢɔɔ ɛɜɚɎɑɐɑəɌ Ɏɚ Ɏɜɑɘɫ ɏɔɝɞɚɗɚɏɔɣɑɝɖɚɏɚ ɔ ɏɔɝɞɚɡɔɘɔɣɑɝɖɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɕ.    
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CONGENITAL DIAPHRAGMATIC EVENTRATION IN A NEWBORN: POSTMORTEM MRI AND 

PATHOLOGICAL CHARACTERISTICS 

 

Tumanova U.N.į, Lyapin V.M.į, Burov A.A.1 , Bychenko V.G.į,  

Shchegolev A.I.į, Serova N.S. İ 

 
1 - V.I. Kulakov National Medical Research Center for Obstetrics, Gynecology and Perinatology.  

2 - I.M. Sechenov First Moscow State Medical University (Se chenov University). Russia, Moscow.  

 

 

he literature data were analyzed and the own observation of a newborn girl with congenital 

diaphragmatic eventration complicated by the development of nonimmune fetal hydrops 

and lung hypoplasia, is presented.   

In t he presented observation, during prenatal screening of the second trimester with ultra-

sound revealed signs of coarctation of the isthmus of the aorta and nonimmune dropsy in the fetus. 

On the 2nd day after the hospitalization of the pregnant woman to the C enter, at the time of 30 -31 

weeks, premature spontaneous delivery of a live premature baby girl weighing 2891 g, body length 

44 cm occurred. Immediately after birth, the child was transported to the intensive care unit in ex-

tremely serious condition. An X -ray examination was performed at the newborn lifetime of 35 

minutes. According to the results of X -ray examination, it was impossible to exclude a congenital 

right -sided diaphragmatic hernia with the entry of the liver into the right pleural cavity. At the  life-

time of 2 hours 16 minutes and 3 hours 16 minutes, at X -ray examination determined the right -

sided strained pneumothorax, hydrothorax on the left, hydroperitoneum, pneumoperitoneum, gener-

alized edema of soft tissues. Despite intensive therapy and resu scitation, the condition of the new-

born deteriorated and death occurred at the age of 14 hours and 30 minutes. According to postmor-

tem MRI and autopsy, congenital right -sided diaphragmatic eventration, nonimmune fetal dropsy 

and lung hypoplasia were reveal ed, which were the direct cause of death. The essential point of the 

postmortem study is the performance of postmortem MRI, which allowed to establish the exact loca-

tion, size and content of the diaphragmatic eventration, to diagnose nonimmune fetal hydrop s with a 

quantitative assessment of the volume of free fluid in the serous cavities and the severity of anasar-

ca, as well as to diangostate the degree of hypoplasia of the lungs. Verification of diaphragmatic 

eventration was carried out during histological  and immunohistochemical studies.  

  

Keywords: congenital diaphragmatic eventration, congenital diaphragmatic hernia, nonimmune 

fetal hydrops, lung hypoplasia, newborn, autopsy, postmortem MRI . 
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Ɍɔɍɚɗɑɑ ɣɌɝɞɚɕ Ɏɜɚɒɐɑəəɚɕ ɛɌɞɚ-

ɗɚɏɔɑɕ ɐɔɌɠɜɌɏɘɧ ɫɎɗɫɑɞɝɫ ɑɑ 

ɏɜɧɒɌ, ɝɚɛɜɚɎɚɒɐɌɪɥɌɫɝɫ ɛɑɜɑ-

ɘɑɥɑəɔɑɘ ɚɜɏɌəɚɎ ɍɜɪɤəɚɕ ɛɚɗɚ-

ɝɞɔ Ɏ ɏɜɟɐəɟɪ ɛɚɗɚɝɞɨ ɣɑɜɑɓ ɜɌɝ-

ɤɔɜɑəəɧɑ ɥɑɗɔ ɔɗɔ ɐɑɠɑɖɞɧ ɐɔɌɠɜɌɏɘɧ [1]. 

Ȯ ɚɞɗɔɣɔɑ ɚɞ ɏɜɧɒ ɐɜɟɏɔɡ ɗɚɖɌɗɔɓɌɢɔɕ ɐɔɌ-

ɠɜɌɏɘɌɗɨəɌɫ ɏɜɧɒɌ əɑ ɎɝɑɏɐɌ ɝɚɐɑɜɒɔɞ Ɏɑɝɨ 

ɖɚɘɛɗɑɖɝ ɞɜɌɐɔɢɔɚəəɧɡ ɖɚɘɛɚəɑəɞɚɎ, Ɏ 

ɣɌɝɞəɚɝɞɔ ɏɜɧɒɑɎɚɕ ɘɑɤɚɖ ɔ ɏɜɧɒɑɎɧɑ Ɏɚ-

ɜɚɞɌ.  

ȺɍɝɟɒɐɌɫ Ɏɚɛɜɚɝɧ, ɖɌɝɌɪɥɔɑɝɫ ɐɔɌ-

ɠɜɌɏɘɌɗɨəɧɡ ɏɜɧɒ, əɑɚɍɡɚɐɔɘɚ, ɛɜɑɒɐɑ 

Ɏɝɑɏɚ, ɚɝɞɌəɚɎɔɞɨɝɫ əɌ Ɏɚɛɜɚɝɑ ɞɑɜɘɔəɚɗɚ-

ɏɔɔ, ɛɚəɫɞɔɫɡ, ɎɔɐɌɡ ɔ ɡɌɜɌɖɞɑɜɔɝɞɔɖɌɡ 

ɐɔɌɠɜɌɏɘɌɗɨəɧɡ ɏɜɧɒ, ɛɜɔəɫɞɧɡ Ɏ ɚɞɑɣɑ-

ɝɞɎɑəəɚɕ ɔ ɓɌɜɟɍɑɒəɚɕ ɗɔɞɑɜɌɞɟɜɑ. 

Ȯ ɩɞɚɕ ɝɎɫɓɔ Ɏ ɚɞɑɣɑɝɞɎɑəəɚɕ ɗɔɞɑɜɌɞɟ-

ɜɑ ɜɌɓɗɔɣɌɪɞ ɔɝɞɔəəɧɑ ɔ ɗɚɒəɧɑ ɐɔɌɠɜɌɏ-

ɘɌɗɨəɧɑ ɏɜɧɒɔ [2]. Ȼɜɔ ɔɝɞɔəəɚɕ ɏɜɧɒɑ ɝɟ-

ɥɑɝɞɎɟɑɞ ɏɜɧɒɑɎɚɕ ɘɑɤɚɖ, ɜɚɗɨ ɖɚɞɚɜɚɏɚ 

Ɏɧɛɚɗəɫɑɞ ɔɝɞɚəɣɑəəɧɕ ɟɣɌɝɞɚɖ ɐɔɌɠɜɌɏɘɧ, 

ɖɚɞɚɜɧɕ Ɏ ɜɌɓɗɔɣəɚɕ ɝɞɑɛɑəɔ ɎɧɛɫɣɔɎɌɑɞɝɫ 

Ɏ ɏɜɟɐəɟɪ ɛɚɗɚɝɞɨ. Ȯ ɝɗɟɣɌɑ ɗɚɒəɚɕ ɏɜɧɒɔ 

əɌɍɗɪɐɌɑɞɝɫ ɝɖɎɚɓəɚɕ ɐɑɠɑɖɞ ɐɔɌɠɜɌɏɘɧ ɔ 

ɛɜɔɝɞɑəɚɣəɚɕ ɍɜɪɤɔəɧ, ɖɚɞɚɜɧɕ ɘɚɒɑɞ 

ɔɘɑɞɨ ɜɌɓɘɑɜɧ ɚɞ ɥɑɗɑɎɔɐəɚɏɚ ɛɜɔɝɞɑəɚɣəɚ-

ɏɚ ɐɚ ɓəɌɣɔɞɑɗɨəɚɏɚ, ɛɜɔ ɩɞɚɘ ɚɞɝɟɞɝɞɎɟɑɞ 

ɏɜɧɒɑɎɚɕ ɘɑɤɚɖ. ȽɚɏɗɌɝəɚ çɉəɢɔɖɗɚɛɑɐɔɣɑ-

ɝɖɚɘɟ ɝɗɚɎɌɜɪ ɘɑɐɔɢɔəɝɖɔɡ ɞɑɜɘɔəɚɎè, 

ɗɚɒəɌɫ ɐɔɌɠɜɌɏɘɌɗɨəɌɫ ɏɜɧɒɌ ɚɍɚɓəɌɣɌɑɞɝɫ 

ɞɌɖɒɑ ɖɌɖ ɐɔɌɠɜɌɏɘɌɗɨəɌɫ ɩɎɑəɞɜɌɢɔɫ [3].  

Ȯ ɞɚ ɒɑ Ɏɜɑɘɫ Ɏ ɔəɚɝɞɜɌəəɚɕ ɗɔɞɑɜɌɞɟ-

ɜɑ, ɛɜɑɒɐɑ Ɏɝɑɏɚ Ɏ Ɍəɏɗɚɫɓɧɣəɚɕ, Ɏɜɚɒɐɑə-

əɌɫ ɐɔɌɠɜɌɏɘɌɗɨəɌɫ ɏɜɧɒɌ (ȮȰȯ) ɚɍɜɌɓɟɑɞɝɫ 

ɛɜɔ əɌɗɔɣɔɔ ɝɖɎɚɓəɚɏɚ ɐɑɠɑɖɞɌ ɐɔɌɠɜɌɏɘɧ 

[4]. Ⱦɑɜɘɔə ɒɑ ɎɜɚɒɐɑəəɌɫ ɐɔɌɠɜɌɏɘɌɗɨəɌɫ 

ɩɎɑəɞɜɌɢɔɫ (ȮȰɉ) ɚɍɚɓəɌɣɌɑɞ ɝɘɑɥɑəɔɑ Ɏɝɑɕ 

ɔɗɔ ɣɌɝɞɔ ɔɝɞɚəɣɑəəɚɕ ɐɔɌɠɜɌɏɘɧ Ɏ ɏɜɟɐ-

əɟɪ ɛɚɗɚɝɞɨ, Ɏ ɞɚɘ ɣɔɝɗɑ ɝ ɚɜɏɌəɌɘɔ ɍɜɪɤ-

əɚɕ ɛɚɗɚɝɞɔ, ɛɜɔ ɚɞɝɟɞɝɞɎɔɔ ɛɜɫɘɚɏɚ ɝɚɚɍ-

ɥɑəɔɫ ɘɑɒɐɟ ɍɜɪɤəɚɕ ɔ ɏɜɟɐəɚɕ ɛɚɗɚɝɞɫɘɔ 

[5]. Ȼɜɔ ɩɞɚɘ ɐɚ əɌɝɞɚɫɥɑɏɚ Ɏɜɑɘɑəɔ Ɏɜɚɒ-

ɐɑəəɌɫ ɐɔɌɠɜɌɏɘɌɗɨəɌɫ ɩɎɑəɞɜɌɢɔɫ (ȮȰɉ) 

ɐɚɝɞɌɞɚɣəɚ ɣɌɝɞɚ ɜɌɝɝɘɌɞɜɔɎɌɑɞɝɫ ɖɌɖ ɚɐɔə 

ɔɓ ɛɚɐɞɔɛɚɎ Ɏɜɚɒɐɑəəɚɕ ɐɔɌɠɜɌɏɘɌɗɨəɚɕ 

ɏɜɧɒɔ (ȮȰȯ), Ɍ Ɏ əɌɔɍɚɗɑɑ ɣɌɝɞɚɕ ɔɝɛɚɗɨɓɟɑ-

ɘɚɕ ɝɔɝɞɑɘɑ ɚɢɑəɖɔ CDH study group 

(CDHSG) ɚɞɝɟɞɝɞɎɟɑɞ ɖɚəɖɜɑɞəɌɫ ɖɗɌɝɝɔɠɔ-

ɖɌɢɔɫ ȮȰɉ [6, 7].   

ȴɘɑɪɥɔɑɝɫ ɜɌɓɗɔɣɔɫ Ɏ ɚɛɜɑɐɑɗɑəɔɫɡ, 

əɑɝɚɘəɑəəɚ, ɚɞɜɌɒɌɪɞɝɫ əɌ ɩɠɠɑɖɞɔɎəɚɝɞɔ 

ɐɔɌɏəɚɝɞɔɖɔ ɔ ɛɚɝɗɑɐɟɪɥɑɘ ɗɑɣɑəɔɔ əɚɎɚ-

ɜɚɒɐɑəəɧɡ ɝ ɜɌɓɗɔɣəɧɘɔ ɎɔɐɌɘɔ Ɏɜɚɒɐɑə-

əɧɡ ɌəɚɘɌɗɔɕ ɜɌɓɎɔɞɔɫ ɐɔɌɠɜɌɏɘɧ: ɝ ɏɜɧ-

ɒɑɕ ɔ ɝ ɩɎɑəɞɜɌɢɔɑɕ.  

ȯɚɎɚɜɫ ɚ ȮȰɉ, ɝɗɑɐɟɑɞ ɚɞɘɑɞɔɞɨ, ɣɞɚ 

ɛɑɜɎɚɑ ɚɛɔɝɌəɔɑ ɓɌɍɚɗɑɎɌəɔɫ ɍɧɗɚ Ɏɧɛɚɗəɑ-

əɚ Ɏɚ Ɏɜɑɘɫ Ɍɟɞɚɛɝɔɔ ɔ ɚɛɟɍɗɔɖɚɎɌəɚ Ɏ 1774 

ɏ. Jean Louis Petit [8], ɞɑɜɘɔə ɒɑ çɩɎɑəɞɜɌ-

ɢɔɫè, ɚɍɚɓəɌɣɌɪɥɔɕ Ɏɧɡɚɐ ɔɓ ɒɔɎɚɞɌ 

(ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ), ɍɧɗ ɛɜɑɐɗɚɒɑə B®clard 

[ɢɔɞ. ɛɚ 9].  

ȮȰɉ ɎɝɞɜɑɣɌɑɞɝɫ ɛɜɔɘɑɜəɚ ɟ 0,05% 

əɌɝɑɗɑəɔɫ [10] ɔ ɝɚɝɞɌɎɗɫɑɞ ɚɖɚɗɚ 5% ɚɞ Ɏɝɑɡ 

Ɏɜɚɒɐɑəəɧɡ ɌəɚɘɌɗɔɕ ɐɔɌɠɜɌɏɘɧ [11]. Ȯ 

ɝɎɚɪ ɚɣɑɜɑɐɨ, ɚɍɥɌɫ ɣɌɝɞɚɞɌ ɌəɚɘɌɗɔɕ ɜɌɓ-

Ɏɔɞɔɫ ɐɔɌɠɜɌɏɘɧ ɝɚɝɞɌɎɗɫɑɞ ɛɚɜɫɐɖɌ 8% ɚɞ 

ɚɍɥɑɏɚ ɣɔɝɗɌ ɚɝəɚɎəɧɡ Ɏɜɚɒɐɑəəɧɡ ɛɚɜɚɖɚɎ 

ɜɌɓɎɔɞɔɫ [12]. Ȼɜɔ ɩɞɚɘ ȮȰȯ ɝɚɝɞɌɎɗɫɑɞ 

ɛɜɔɘɑɜəɚ 2,3 əɌ 10000 əɚɎɚɜɚɒɐɑəəɧɡ [1]. 

Ƚɜɑɐɔ ɒɔɎɚɜɚɒɐɑəəɧɡ ȮȰȯ ɎɝɞɜɑɣɌɑɞɝɫ ɝ 

ɣɌɝɞɚɞɚɕ 1 əɌ 3000 [13]. ȹɌ ɚɝəɚɎɌəɔɔ ɌəɌ-

ɗɔɓɌ ɐɌəəɧɡ Northern Region Congenital 

Abnormality Survey ɝ 1985 ɏ. ɛɚ 1997 ɏ. Dillon 

ɝ ɝɚɌɎɞ. ɟɝɞɌəɚɎɔɗɔ, ɣɞɚ ȮȰɉ ɚɞɘɑɣɌɗɌɝɨ Ɏ 

14 (7%) əɌɍɗɪɐɑəɔɫɡ ɔɓ 201 ɝɗɟɣɌɫ ȮȰȯ [14]. 

Ȯ ɚɝəɚɎɑ ɌəɚɘɌɗɔɕ ɜɌɓɎɔɞɔɫ ɐɔɌɠɜɌɏ-

ɘɧ ɗɑɒɌɞ əɌɜɟɤɑəɔɫ ɝɚɑɐɔəɑəɔɫ ɑɑ ɣɌɝɞɑɕ Ɏ 

ɩɘɍɜɔɚɏɑəɑɓɑ. ȴɓɎɑɝɞəɚ, ɣɞɚ ɓɌɖɗɌɐɖɌ ɐɔɌ-

ɠɜɌɏɘɧ ɛɜɚɔɝɡɚɐɔɞ ɟ 3-ɡ əɑɐɑɗɨəɚɏɚ ɩɘɍɜɔ-

ɚəɌ əɌ ɟɜɚɎəɑ IV-V ɤɑɕəɚɏɚ ɝɑɏɘɑəɞɌ, ɔɓ ɖɚ-

ɞɚɜɚɕ ɖ 4-ɕ əɑɐɑɗɑ ɜɌɓɎɔɎɌɑɞɝɫ ɛɚɛɑɜɑɣəɌɫ 

ɛɑɜɑɏɚɜɚɐɖɌ [15, 16]. ȳɌɞɑɘ ɔɓ əɌɜɟɒəɧɡ 

ɝɑɜɛɚɎɔɐəɧɡ ɝɖɗɌɐɚɖ, ɜɌɝɛɚɗɚɒɑəəɧɡ Ɏɐɚɗɨ 

ɍɚɖɚɎɧɡ ɚɞɐɑɗɚɎ ɞɟɗɚɎɔɥɌ, əɌɣɔəɌɪɞ ɠɚɜ-

ɘɔɜɚɎɌɞɨɝɫ ɛɗɑɎɜɚ-ɛɑɜɔɞɚəɑɌɗɨəɧɑ ɘɑɘɍɜɌ-

əɧ, Ɍ ɔɓ ɓɌɐəɔɡ ɝɑɜɛɚɎɔɐəɧɡ ɝɖɗɌɐɚɖ ð ɛɚ-

ɫɝəɔɣəɌɫ ɣɌɝɞɨ ɐɔɌɠɜɌɏɘɧ. Ȯ ɜɑɓɟɗɨɞɌɞɑ ɜɚ-

ɝɞɌ ɩɞɔɡ ɘɑɘɍɜɌə ɖ 8-ɚɕ əɑɐɑɗɑ ɛɜɚɔɝɡɚɐɔɞ 

ɔɡ ɝɜɌɝɞɌəɔɑ ɝ ɠɚɜɘɔɜɚɎɌəɔɑɘ ɞɌɖ əɌɓɧɎɌ-

ɑɘɚɕ ɛɑɜɎɔɣəɚɕ ɘɑɘɍɜɌəɚɓəɚɕ ɐɔɌɠɜɌɏɘɧ, 

ɛɜɑɐɝɞɌɎɗɫɪɥɑɕ ɝɚɍɚɕ ɝɚɑɐɔəɔɞɑɗɨəɚɞɖɌə-

əɟɪ ɛɑɜɑɏɚɜɚɐɖɟ ɘɑɒɐɟ ɍɜɪɤəɚɕ ɔ ɏɜɟɐəɚɕ 

ɛɚɗɚɝɞɫɘɔ [15, 17]. ȹɌ 8-10 -ɕ əɑɐɑɗɑ ɚɞɘɑɣɌ-

ɑɞɝɫ ɐɔɠɠɑɜɑəɢɔɜɚɎɖɌ ɘɔɚɍɗɌɝɞɚɎ ɔ ɛɜɑ-

ɎɜɌɥɑəɔɑ ɝɚɑɐɔəɔɞɑɗɨəɚɞɖɌəəɚɕ ɐɔɌɠɜɌɏɘɧ 

Ɏ əɑɚɍɡɚɐɔɘɚɑ ɝɟɡɚɒɔɗɨəɚ-ɘɧɤɑɣəɚɑ ɚɍɜɌ-

ɓɚɎɌəɔɑ. ȺɐəɚɎɜɑɘɑəəɚ ɝ ɩɞɔɘ  ɛɚɐ ɐɌɎɗɑəɔ-

ɑɘ ɝɑɜɐɢɌ ɔ ɗɑɏɖɔɡ ɐɔɌɠɜɌɏɘɌ ɝɘɑɥɌɑɞɝɫ ɔɓ 

ɚɍɗɌɝɞɔ ɤɑɔ ɔ ɖ 12-ɚɕ əɑɐɑɗɑ ɓɌəɔɘɌɑɞ ɝɎɚɑ 

ɛɚɝɞɚɫəəɚɑ ɛɚɗɚɒɑəɔɑ [15, 17].  

ȹɌɜɟɤɑəɔɫ ɓɌɖɗɌɐɚɖ ɐɔɌɠɜɌɏɘɧ, Ɍ 

ɞɌɖɒɑ ɜɚɝɞɌ ɔ ɝɜɌɝɞɌəɔɫ ɛɑɜɑɏɚɜɚɐɚɖ ɫɎɗɫ-

ɪɞɝɫ ɛɜɔɣɔəɚɕ ɜɌɓɎɔɞɔɫ ɑɑ ɛɚɜɚɖɚɎ Ɏ Ɏɔɐɑ 

ɜɌɓɗɔɣəɧɡ Ɏɜɚɒɐɑəəɧɡ ɑɑ ɐɑɠɑɖɞɚɎ ɔɗɔ 

ɛɚɗəɚɏɚ ɚɞɝɟɞɝɞɎɔɫ. Ȼɜɔ əɌɜɟɤɑəɔɫɡ ɜɌɓɎɔ-

ɞɔɫ ɘɧɤɑɣəɚɏɚ ɖɚɘɛɚəɑəɞɌ ɝɞɜɚɑəɔɑ ɐɔɌ-

ɠɜɌɏɘɧ ɚɝɞɌɑɞɝɫ əɌ ɝɚɑɐɔəɔɞɑɗɨəɚɞɖɌəəɚɕ 

ɝɞɌɐɔɔ ɑɑ ɜɌɓɎɔɞɔɫ, ɣɞɚ ɘɚɒɑɞ ɍɧɞɨ ɛɜɔɣɔ-

əɚɕ ɑɑ ɩɎɑəɞɜɌɢɔɔ.    

ȿɣɔɞɧɎɌɫ ɞɌɖɔɑ ɝɜɚɖɔ ɜɌɓɎɔɞɔɫ əɌɜɟ-

ɤɑəəɚɕ ɐɔɌɠɜɌɏɘɧ, ɐɔɌɏəɚɝɞɔɖɌ ɔɡ ɚɝɟ-

ɥɑɝɞɎɗɫɑɞɝɫ ɛɜɑəɌɞɌɗɨəɚ ɛɜɔ ɝɖɜɔəɔəɏɚɎɚɘ 

ȿȳȴ ɍɑɜɑɘɑəəɚɕ. Ȯ ɍɚɗɨɤɔəɝɞɎɑ əɌɍɗɪɐɑəɔɕ 

ɌəɚɘɌɗɔɔ ɜɌɓɎɔɞɔɫ ɐɔɌɠɜɌɏɘɧ ɎɧɫɎɗɫɪɞɝɫ 

əɌ ɝɜɚɖɑ 22-24 əɑɐɑɗɔ ɏɑɝɞɌɢɔɔ [18]. Ȯ əɑɖɚ-

ɞɚɜɧɡ ɝɗɟɣɌɫɡ, ɖɌɖ ɛɜɌɎɔɗɚ, ɛɜɔ ɍɚɗɨɤɚɘ 

ȹ 
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ɐɑɠɑɖɞɑ ɐɔɌɠɜɌɏɘɧ, ȮȰȯ ɘɚɒɑɞ ɍɧɞɨ ɐɔɌ-

ɏəɚɝɞɔɜɚɎɌəɌ Ɏ ɛɑɜɎɚɘ ɞɜɔɘɑɝɞɜɑ [19]. ɃɌ-

ɝɞɚɞɌ ɎɧɫɎɗɑəɔɫ ɛɌɞɚɗɚɏɔɔ ɐɔɌɠɜɌɏɘɧ Ɏɚɓ-

ɜɌɝɞɑɞ ɝ ɟɎɑɗɔɣɑəɔɑɘ ɏɑɝɞɌɢɔɚəəɚɏɚ ɎɚɓɜɌɝ-

ɞɌ, Ɍ ɞɌɖɒɑ ɛɜɔ əɌɗɔɣɔɔ ɝɚɛɟɞɝɞɎɟɪɥɔɡ 

ɌəɚɘɌɗɔɕ [20].  

Ȯ ɚɝəɚɎɑ ɐɔɌɏəɚɝɞɔɖɔ ȮȰȯ ɛɜɔ ɛɜɑəɌ-

ɞɌɗɨəɚɘ ȿȳȴ ɗɑɒɔɞ ɎɧɫɎɗɑəɔɑ ɝɘɑɥɑəɔɫ 

ɝɜɑɐɚɝɞɑəɔɫ ɔ ɓɌɛɚɗəɑəəɚɏɚ ɒɔɐɖɚɝɞɨɪ ɒɑ-

ɗɟɐɖɌ ɜɫɐɚɘ ɝ ɝɑɜɐɢɑɘ ɔɗɔ ɝɜɌɓɟ ɓɌ əɔɘ, Ɍ 

ɞɌɖɒɑ ɡɌɜɌɖɞɑɜəɧɘ ȿȳ-ɛɜɔɓəɌɖɚɘ ɫɎɗɫɑɞɝɫ 

ɎɔɓɟɌɗɔɓɌɢɔɫ ɛɑɣɑəɔ Ɏ ɏɜɟɐəɚɕ ɛɚɗɚɝɞɔ. Ȼɜɔ  

ɩɞɚɘ ɐɔɌɏəɚɝɞɔɖɌ ɛɜɌɎɚɝɞɚɜɚəəɑɕ ȮȰȯ ɓɌ-

ɞɜɟɐəɑəɌ Ɏ Ɏɫɓɔ ɝ ɞɑɘ, ɣɞɚ ȿȳ-

ɡɌɜɌɖɞɑɜɔɝɞɔɖɔ ɞɖɌəɔ ɛɑɣɑəɔ ɛɗɚɐɌ ɝɚɚɞ-

ɎɑɞɝɞɎɟɪɞ ɞɌɖɚɎɧɘ ɞɖɌəɔ ɗɑɏɖɚɏɚ. Ȯ ɩɞɚɕ 

ɝɎɫɓɔ ɛɚɗɑɓəɧɘ ɘɑɞɚɐɚɘ ɝɣɔɞɌɑɞɝɫ ɛɜɚɎɑɐɑ-

əɔɑ ɢɎɑɞəɚɏɚ ɐɚɛɗɑɜɚɎɝɖɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ, 

ɍɚɗɑɑ ɣɑɞɖɚ ɚɛɜɑɐɑɗɫɪɥɑɏɚ ɛɚɗɚɒɑəɔɑ ɛɑɣɑ-

əɔ ɛɟɞɑɘ ɎɔɓɟɌɗɔɓɌɢɔɔ Ɏɑəɚɓəɚɏɚ ɛɜɚɞɚɖɌ ɔ 

Ɏəɟɞɜɔɛɑɣɑəɚɣəɧɡ ɝɚɝɟɐɚɎ [21]. Ȯ ɖɌɣɑɝɞɎɑ 

ɖɚɝɎɑəəɧɡ ɛɜɔɓəɌɖɚɎ ȮȰȯ ɜɌɝɝɘɌɞɜɔɎɌɪɞɝɫ 

ɜɌɓɎɔɞɔɑ ɘəɚɏɚɎɚɐɔɫ ɎɝɗɑɐɝɞɎɔɑ ɝɐɌɎɗɑəɔɫ 

ɛɔɥɑɎɚɐɌ ɔ əɌɜɟɤɑəɔɫ ɏɗɚɞɌəɔɫ ɛɗɚɐɌ, Ɍ 

ɞɌɖɒɑ əɑɔɘɘɟəəɚɕ Ɏɚɐɫəɖɔ ɛɗɚɐɌ Ɏ ɜɑɓɟɗɨ-

ɞɌɞɑ ɝɘɑɥɑəɔɫ ɝɜɑɐɚɝɞɑəɔɫ ɔ ɝɐɌɎɗɑəɔɫ ɘɌ-

ɏɔɝɞɜɌɗɨəɧɡ ɝɚɝɟɐɚɎ [22].  

ȭɚɗɑɑ ɩɠɠɑɖɞɔɎəɧɘ ɘɑɞɚɐɚɘ ɛɜɑəɌ-

ɞɌɗɨəɚɕ ɐɔɌɏəɚɝɞɔɖɔ ȮȰȯ ɝɣɔɞɌɑɞɝɫ ȸȼȾ, 

ɛɚɓɎɚɗɫɪɥɌɫ Ɏ ɚɞɗɔɣɔɑ ɚɞ ȿȳȴ ɐɔɠɠɑɜɑə-

ɢɔɜɚɎɌɞɨ ɞɖɌəɨ ɛɑɣɑəɔ ɐɌɒɑ ɛɜɔ əɌɗɔɣɔɔ 

ɚɒɔɜɑəɔɫ ɟ ɍɑɜɑɘɑəəɚɕ ɔ ɘɌɗɚɎɚɐɔɫ ɛɗɚɐɌ 

[23]. ȭɚɗɑɑ ɞɚɏɚ, ɛɜɑəɌɞɌɗɨəɚ ɎɧɛɚɗəɑəəɌɫ 

ȸȼȾ ɛɚɓɎɚɗɫɑɞ ɎɔɓɟɌɗɔɓɔɜɚɎɌɞɨ ɝɚɣɑɞɌəəɧɑ 

ɌəɚɘɌɗɔɔ ɜɌɓɎɔɞɔɫ, Ɍ ɞɌɖɒɑ ɛɜɚɎɑɝɞɔ ɖɚɗɔ-

ɣɑɝɞɎɑəəɟɪ ɚɢɑəɖɟ ɜɌɓɘɑɜɚɎ ɗɑɏɖɔɡ [23]. 

ȶ ɝɚɒɌɗɑəɔɪ, ɖɌɖ ɛɜɑəɌɞɌɗɨəɌɫ, ɞɌɖ ɔ 

ɛɚɝɞəɌɞɌɗɨəɌɫ ɐɔɌɏəɚɝɞɔɖɌ ȮȰɉ ɘɑəɑɑ ɩɠ-

ɠɑɖɞɔɎəɌ ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɐɔɌɏəɚɝɞɔɖɚɕ 

ȮȰȯ. ȮɔɓɟɌɗɔɓɌɢɔɫ ɛɜɔ ȮȰɉ ɚɜɏɌəɚɎ ɍɜɪɤ-

əɚɕ ɛɚɗɚɝɞɔ Ɏ ɏɜɟɐəɚɕ ɖɗɑɞɖɑ, Ɍ ɞɌɖɒɑ ɝɘɑ-

ɥɑəɔɑ ɝɑɜɐɑɣəɚɕ ɚɝɔ ɔ ɝɜɑɐɚɝɞɑəɔɫ, ɡɌɜɌɖ-

ɞɑɜəɚ ɔ ɐɗɫ ȮȰȯ [24]. ȺɝəɚɎəɧɘ ɐɔɌɏəɚɝɞɔ-

ɣɑɝɖɔɘ ɖɜɔɞɑɜɔɑɘ ȮȰɉ ɫɎɗɫɑɞɝɫ ɣɑɞɖɚɑ 

ɚɛɜɑɐɑɗɑəɔɑ əɑɛɜɑɜɧɎəɚɝɞɔ ɐɔɌɠɜɌɏɘɧ, 

ɜɌɓɐɑɗɫɪɥɑɕ ɍɜɪɤəɟɪ ɔ ɏɜɟɐəɟɪ ɛɚɗɚɝɞɔ 

[25]. ȶɚɝɎɑəəɧɘ ɛɜɔɓəɌɖɚɘ ȮȰɉ ɫɎɗɫɑɞɝɫ 

ɗɚɖɌɗɨəɚɑ ɎɚɓɎɧɤɑəɔɑ ɐɔɌɠɜɌɏɘɧ Ɏ ɏɜɟɐ-

əɟɪ ɛɚɗɚɝɞɨ. ȽɌɘɌ ɒɑ ɐɔɌɠɜɌɏɘɌ ɚɛɜɑɐɑɗɫ-

ɑɞɝɫ Ɏ Ɏɔɐɑ ɩɡɚɏɑəəɚɕ ɗɔəɔɔ, ɛɜɑɐɝɞɌɎɗɫɪ-

ɥɑɕ ɝɚɍɚɕ ɩɠɠɑɖɞ ɜɑɎɑɜɍɑɜɌɢɔɔ ȿȳ-ɗɟɣɑɕ əɌ 

ɏɜɌəɔɢɑ ɗɑɏɖɚɏɚ ɔ ɐɔɌɠɜɌɏɘɧ [26]. ȰɔɌ-

ɠɜɌɏɘɌɗɨəɌɫ ɘɧɤɢɌ ɗɟɣɤɑ ɎɔɓɟɌɗɔɓɔɜɟɑɞɝɫ 

ɛɜɔ ɛɚɘɚɥɔ ɗɔəɑɕəɚɏɚ ɛɜɑɚɍɜɌɓɚɎɌɞɑɗɫ Ɏ 

Ɏɔɐɑ ɏɔɛɚɩɡɚɏɑəəɚɕ ɛɚɗɚɝɧ, ɌəɌɗɚɏɔɣəɚɕ 

ɔɓɚɍɜɌɒɑəɔɫɘ ɐɜɟɏɔɡ ɘɧɤɢ.   

ȬəɌɗɔɓɔɜɟɫ Ɏɚɓɘɚɒəɚɝɞɔ ɛɚɝɞəɌɞɌɗɨ-

əɚɕ ɐɔɌɏəɚɝɞɔɖɔ, ɝɞɚɔɞ ɚɞɘɑɞɔɞɨ ɔɝɝɗɑɐɚɎɌ-

əɔɑ B. Karmazyn ɝ ɝɚɌɎɞ. [27=2019], ɛɜɔ ɖɚ-

ɞɚɜɚɘ ɎɧɫɎɗɑəəɧɑ ɛɜɔ ɜɑəɞɏɑəɚɏɜɌɠɔɔ ɛɜɔ-

ɓəɌɖɔ ɚɣɌɏɚɎɚɏɚ ɔɗɔ ɛɚɗəɚɏɚ ɎɚɓɎɧɤɑəɔɫ 

ɛɜɌɎɚɕ ɣɌɝɞɔ ɐɔɌɠɜɌɏɘɧ Ɏ ɏɜɟɐəɟɪ ɛɚɗɚɝɞɨ 

ɟ 13 ɔɓ 17 əɚɎɚɜɚɒɐɑəəɧɡ ɔ ɘɗɌɐɑəɢɑɎ əɑ 

ɛɚɓɎɚɗɔɗɚ ɐɔɠɠɑɜɑəɢɔɜɚɎɌɞɨ ȮȰȯ ɚɞ ȮȰɉ 

ɔɓ-ɓɌ əɑɎɚɓɘɚɒəɚɝɞɔ ɣɑɞɖɚ ɎɔɓɟɌɗɔɓɔɜɚɎɌɞɨ 

ɝɌɘɟ ɐɔɌɠɜɌɏɘɟ. Ȯ ɩɞɚɕ ɝɎɫɓɔ ɣɟɎɝɞɎɔɞɑɗɨ-

əɚɝɞɨ ɐɗɫ ɐɔɌɏəɚɝɞɔɖɔ ɌəɚɘɌɗɔɔ ɜɌɓɎɔɞɔɫ 

ɏɜɧɒɔ ɝɚɝɞɌɎɔɗɌ 100%, Ɍ ɝɛɑɢɔɠɔɣəɚɝɞɨ ð 

Ɏɝɑɏɚ 62,5% [27]. ȹɌ ɚɝəɚɎɌəɔɔ ɜɑɞɜɚɝɛɑɖ-

ɞɔɎəɚɏɚ ɌəɌɗɔɓɌ ɛɚɗɟɣɑəəɧɡ ȿȳ-ɐɌəəɧɡ B. 

Karmazyn ɝ ɝɚɌɎɞ. [27] ɝɐɑɗɌɗɔ ɓɌɖɗɪɣɑəɔɑ, 

ɣɞɚ ɑɝɗɔ ɐɔɌɠɜɌɏɘɌɗɨəɌɫ ɞɌɗɔɫ ɔɘɑɑɞ ɤɔɜɚ-

ɖɔɕ ɟɏɚɗ (ɤɔɜɚɖɌɫ ɞɌɗɔɫ), Ɍ ɘɧɤɢɌ ɛɜɚɐɚɗ-

ɒɌɑɞɝɫ Ɏɧɤɑ ɞɌɗɔɔ, ɞɚ ɩɞɚ ɟɖɌɓɧɎɌɑɞ əɌ 

ɩɎɑəɞɜɌɢɔɪ. ȻɑɜɑɎɑɜəɟɞɧɕ ɝɎɚɍɚɐəɧɕ ɖɜɌɕ 

ɐɔɌɠɜɌɏɘɧ ɝ ɚɝɞɜɧɘ ɟɏɗɚɘ (ɟɓɖɌɫ ɞɌɗɔɫ) 

ɝɎɔɐɑɞɑɗɨɝɞɎɟɑɞ ɚ ȮȰȯ. ȶ ɝɚɒɌɗɑəɔɪ, Ɏ ɞɜɑɞɔ 

ɔɝɝɗɑɐɚɎɌəəɧɡ əɌɍɗɪɐɑəɔɕ əɑ ɍɧɗɚ ɎɧɫɎɗɑ-

əɚ əɔ ɚɐəɚɏɚ ɚɞɗɔɣɔɞɑɗɨəɚɏɚ ɛɜɔɓəɌɖɌ ȮȰȯ 

ɚɞ ȮȰɉ. ȭɚɗɑɑ ɞɚɏɚ, 4-ɘ ɔɓ 5 ɛɌɢɔɑəɞɚɎ ɝ əɑ-

ɚɛɜɑɐɑɗɑəəɧɘ ɓɌɖɗɪɣɑəɔɑɘ ȿȳȴ ɍɧɗɌ ɛɜɚ-

ɎɑɐɑəɌ ȶȾ ɏɜɟɐəɚɕ ɛɚɗɚɝɞɔ, ɛɚɓɎɚɗɔɎɤɌɫ ɛɚ-

ɝɞɌɎɔɞɨ ɛɜɌɎɔɗɨəɧɕ ɐɔɌɏəɚɓ ɞɚɗɨɖɚ ɟ 2-ɡ 

ɍɚɗɨəɧɡ [27]. ȸɚɒəɚ ɞɌɖɒɑ ɛɜɔɎɑɝɞɔ əɌɍɗɪ-

ɐɑəɔɑ 31-ɗɑɞəɑɏɚ ɘɟɒɣɔəɧ, ɟ ɖɚɞɚɜɚɏɚ ɛɜɌ-

Ɏɔɗɨəɧɕ ɐɔɌɏəɚɓ ɐɔɌɠɜɌɏɘɌɗɨəɚɕ ɩɎɑəɞɜɌ-

ɢɔɔ əɑ ɍɧɗ ɛɚɝɞɌɎɗɑə əɑ ɞɚɗɨɖɚ Ɏ ɛɜɑɐɚɛɑ-

ɜɌɢɔɚəəɚɘ ɛɑɜɔɚɐɑ, əɚ ɔ ɐɌɒɑ ɛɜɔ ɗɌɛɌɜɚ-

ɝɖɚɛɔɔ ɔ əɌ əɌɣɌɗɨəɚɘ ɩɞɌɛɑ ɚɛɑɜɌɢɔɔ ɛɚ 

ɛɚɎɚɐɟ ɜɑɢɔɐɔɎɔɜɟɪɥɑɕ ɐɔɌɠɜɌɏɘɌɗɨəɚɕ 

ɏɜɧɒɔ [28]. 

Ⱦɑɘ əɑ ɘɑəɑɑ, ɎɌɒəɧɘ ɐɔɌɏəɚɝɞɔɣɑ-

ɝɖɔɘ ɛɜɔɓəɌɖɚɘ ȮȰɉ, ɛɚ ɘəɑəɔɪ C. Iskender 

ɝ ɝɚɌɎɞ. [29], ɝɗɑɐɟɑɞ ɝɣɔɞɌɞɨ ɎɧɫɎɗɑəɔɑ Ɍɝ-

ɢɔɞɌ, ɚɏɜɌəɔɣɑəəɚɏɚ ɐɔɌɠɜɌɏɘɚɕ. Ȯ ɛɚɗɨɓɟ 

ɒɑ ɛɜɌɎɚɝɞɚɜɚəəɑɕ ȮȰȯ Ɏ ɚɞɗɔɣɔɑ ɚɞ ɩɎɑə-

ɞɜɌɢɔɔ ɏɚɎɚɜɔɞ əɌɗɔɣɔɑ əɌɐ ɐɔɌɠɜɌɏɘɚɕ ɛɑ-

ɞɑɗɨ ɖɔɤɑɣəɔɖɌ [27]. 

ȹɌɔɍɚɗɑɑ ɜɌɐɔɖɌɗɨəɧɘ ɔ ɩɠɠɑɖɞɔɎ-

əɧɘ ɘɑɞɚɐɚɘ ɗɑɣɑəɔɫ əɚɎɚɜɚɒɐɑəəɧɡ ɝ 

Ɏɜɚɒɐɑəəɧɘɔ ɌəɚɘɌɗɔɫɘɔ ɐɔɌɠɜɌɏɘɧ ɝɣɔ-

ɞɌɑɞɝɫ ɚɛɑɜɌɞɔɎəɚɑ ɎɚɝɝɞɌəɚɎɗɑəɔɑ ɢɑɗɚɝɞ-

əɚɝɞɔ ɐɔɌɠɜɌɏɘɧ. Ȼɜɔ ɩɞɚɘ Ɏ ɝɗɟɣɌɑ ȮȰɉ 

ɡɔɜɟɜɏɔ ɣɌɥɑ ɔɝɛɚɗɨɓɟɪɞ ɞɚɜɌɖɌɗɨəɧɕ ɐɚ-

ɝɞɟɛ ɐɗɫ Ɏɧɛɚɗəɑəɔɫ ɞɚɜɌɖɚɝɖɚɛɔɣɑɝɖɚɕ 

ɛɗɔɖɌɢɔɔ ɐɔɌɠɜɌɏɘɧ [30]. Ȼɜɔ ȮȰȯ Ɏ ɍɚɗɨ-

ɤɔəɝɞɎɑ əɌɍɗɪɐɑəɔɕ ɛɜɔɘɑəɫɑɞɝɫ ɚɞɖɜɧɞɧɕ 

ɌɍɐɚɘɔəɌɗɨəɧɕ ɐɚɝɞɟɛ [31]. 

ȺɐəɌɖɚ, əɑɝɘɚɞɜɫ əɌ ɟɝɛɑɡɔ əɑɚəɌ-

ɞɌɗɨəɚɕ ɡɔɜɟɜɏɔɔ ɔ ɔəɞɑəɝɔɎəɚɕ ɞɑɜɌɛɔɔ 

əɚɎɚɜɚɒɐɑəəɧɡ, ɛɚɖɌɓɌɞɑɗɔ ɗɑɞɌɗɨəɚɝɞɔ ɛɜɔ 

ȮȰȯ ɝɚɝɞɌɎɗɫɪɞ 30-50% [32]. Ȼɜɔ ɩɞɚɘ ɚɍ-

ɥɔɕ ɟɜɚɎɑəɨ ɝɘɑɜɞəɚɝɞɔ (ɛɑɜɔəɌɞɌɗɨəɚɕ ɔ 

əɑɚəɌɞɌɗɨəɚɕ) Ɏ ɝɗɟɣɌɫɡ ȮȰȯ Ɏ ɚɞɝɟɞɝɞɎɔɔ  

ɎɧɜɌɒɑəəɧɡ ɝɞɜɟɖɞɟɜəɧɡ ɔ ɡɜɚɘɚɝɚɘəɧɡ 

ɌəɚɘɌɗɔɕ ɎɌɜɨɔɜɟɑɞ ɚɞ 22% ɐɚ 70% [33]. 

Ƚɞɚɗɨ Ɏɧɝɚɖɔɑ ɛɚɖɌɓɌɞɑɗɔ ɗɑɞɌɗɨəɧɡ ɔɝɡɚɐɚɎ 

ɚɍɟɝɗɚɎɗɑəɧ ɏɗɌɎəɧɘ ɚɍɜɌɓɚɘ ɏɔɛɚɛɗɌɓɔɑɕ 

http://www.rejr.ru/


 

 

   RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY  

| www.rejr.ru | REJR. 2022; 12 (1):112-128       DOI: 10.21569/2222-7415-2022-12-1-112-128                    116 
 

 

ɗɑɏɖɔɡ ɔ ɗɑɏɚɣəɚɕ ɏɔɛɑɜɞɑəɓɔɑɕ. ȴɘɑəəɚ ɝɚ-

ɣɑɞɌəɔɑ ɐɌəəɧɡ ɝɚɝɞɚɫəɔɕ ɛɜɔɎɚɐɔɞ ɖ ɛɜɚ-

ɏɜɑɝɝɔɜɟɪɥɑɘɟ əɌɜɟɤɑəɔɪ ɏɌɓɚɚɍɘɑəɌ, ɏɔ-

ɛɚɖɝɔɔ ɔ, ɝɚɚɞɎɑɞɝɞɎɑəəɚ, ɜɌɓɎɔɞɔɪ ɗɑɏɚɣ-

əɚɕ ɔ ɗɑɏɚɣəɚ-ɝɑɜɐɑɣəɚɕ əɑɐɚɝɞɌɞɚɣəɚɝɞɔ 

ɛɜɔ ȮȰȯ [34].    

ȮȰɉ ɡɌɜɌɖɞɑɜɔɓɟɑɞɝɫ ɚɞəɚɝɔɞɑɗɨəɚ 

ɗɟɣɤɔɘ ɛɚ ɝɜɌɎəɑəɔɪ ɝ ȮȰȯ ɛɜɚɏəɚɓɚɘ ɞɑ-

ɣɑəɔɫ ɓɌɍɚɗɑɎɌəɔɫ [35], ɘɑəɨɤɔɘɔ ɛɚɖɌɓɌɞɑ-

ɗɫɘɔ ɝɘɑɜɞəɚɝɞɔ ɔ Ɏ ɜɫɐɑ ɝɗɟɣɌɑɎ ɐɌɒɑ əɑ 

ɞɜɑɍɟɑɞ ɚɛɑɜɌɞɔɎəɚɏɚ ɗɑɣɑəɔɫ [33]. 

ȺɐəɌɖɚ ɎɧɜɌɒɑəəɧɑ ɠɚɜɘɧ ȮȰɉ, ɜɌɎ-

əɚ ɖɌɖ ɔ ȮȰȯ, ɝɚɛɜɚɎɚɒɐɌɪɞɝɫ əɌɜɟɤɑəɔɫ-

ɘɔ ɐɧɡɌəɔɫ ɛɚɝɗɑ ɜɚɒɐɑəɔɫ, ɣɞɚ ɚɍɟɝɗɚɎɗɑəɚ 

əɑ ɝɞɚɗɨɖɚ ɘɑɡɌəɔɣɑɝɖɔɘ ɝɐɌɎɗɑəɔɑɘ ɗɑɏɖɔɡ, 

ɖɌɖ ɔɡ ɏɔɛɚɛɗɌɓɔɑɕ [36 - 38]. ȰɑɕɝɞɎɔɞɑɗɨəɚ, 

ɜɌɓɎɔɞɔɑ ɗɑɏɖɔɡ ɛɗɚɐɌ ɛɜɚɔɝɡɚɐɔɞ ɝɔəɡɜɚə-

əɚ ɝ ɠɚɜɘɔɜɚɎɌəɔɑɘ ɐɔɌɠɜɌɏɘɧ. ȼɌɓɎɔɞɔɑ 

ɗɑɏɖɔɡ Ɏ Ɏɔɐɑ ɎɑəɞɜɌɗɨəɚɏɚ ɎɧɛɫɣɔɎɌəɔɫ 

ɛɜɔɘɔɞɔɎəɚɕ ɛɑɜɑɐəɑɕ ɣɌɝɞɔ əɌɣɔəɌɑɞɝɫ əɌ 

3-ɕ əɑɐɑɗɑ ɏɑɝɞɌɢɔɔ, ɞɚ ɑɝɞɨ ɞɚɏɐɌ ɒɑ, ɖɚɏɐɌ 

ɔ ɐɔɌɠɜɌɏɘɧ. ȸɑɒɐɟ 9-ɕ ɔ 12-ɕ əɑɐɑɗɫɘɔ 

ɗɑɏɖɔɑ ɛɚɝɞɑɛɑəəɚ ɟɎɑɗɔɣɔɎɌɪɞɝɫ Ɏ ɜɌɓɘɑ-

ɜɌɡ ɛɜɔ ɚɐəɚɎɜɑɘɑəəɚɘ ɜɌɝɤɔɜɑəɔɔ ɛɗɑɎ-

ɜɌɗɨəɧɡ ɛɚɗɚɝɞɑɕ Ɏ ɍɚɖɚɎɧɑ ɝɞɑəɖɔ ɞɑɗɌ ɝ 

ɚɍɜɌɓɚɎɌəɔɑɘ ɜɑɍɑɜəɚ-ɐɔɌɠɜɌɏɘɌɗɨəɧɡ 

ɟɏɗɟɍɗɑəɔɕ, ɝɛɚɝɚɍɝɞɎɟɪɥɔɡ ɠɚɜɘɔɜɚɎɌəɔɪ 

ɚɖɚəɣɌɞɑɗɨəɚɕ ɖɟɛɚɗɚɚɍɜɌɓəɚɕ ɠɚɜɘɧ ɐɔɌ-

ɠɜɌɏɘɧ. ȴɘɑəəɚ ɛɚɩɞɚɘɟ ɟ əɚɎɚɜɚɒɐɑəəɧɡ 

ɐɌɒɑ ɝ ɚɐəɚɝɞɚɜɚəəɑɕ ɛɌɞɚɗɚɏɔɑɕ ɐɔɌɠɜɌɏ-

ɘɧ ɚɞɘɑɣɌɑɞɝɫ ɏɔɛɚɛɗɌɓɔɫ ɚɍɚɔɡ ɗɑɏɖɔɡ.  

ȹɌɜɫɐɟ ɝ ɩɞɔɘ, ɝɗɑɐɟɑɞ ɚɞɘɑɞɔɞɨ, ɣɞɚ ɟ 

ɍɚɗɨəɧɡ ɝ ȮȰɉ ɚɞɘɑɣɌɑɞɝɫ ɍɚɗɑɑ ɎɧɝɚɖɌɫ 

ɣɌcɞɚɞɌ (31%) ɝɚɣɑɞɌəəɧɡ Ɏɜɚɒɐɑəəɧɡ Ɍəɚ-

ɘɌɗɔɕ ɜɌɓɎɔɞɔɫ ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɛɌɢɔɑəɞɌɘɔ 

ɝ ɔɝɞɔəəɧɘ ɐɑɠɑɖɞɚɘ ɐɔɌɠɜɌɏɘɧ (11%, 

ɜ=0,02) [39]. ȻɚɖɌɓɌɞɑɗɔ ɒɑ ɗɑɞɌɗɨəɧɡ ɔɝɡɚ-

ɐɚɎ ɛɜɔ ȮȰɉ əɔɒɑ, ɣɑɘ ɛɜɔ ȮȰȯ, ɖɚɗɑɍɗɫɝɨ Ɏ 

ɚɝəɚɎəɚɘ ɚɞ 1% ɐɚ 8% [33].  

ȻɜɑɐɝɞɌɎɗɫɑɘ əɌɍɗɪɐɑəɔɑ əɚɎɚɜɚɒ-

ɐɑəəɚɕ ɐɑɎɚɣɖɔ ɝ Ɏɜɚɒɐɑəəɚɕ ɐɔɌɠɜɌɏɘɌɗɨ-

əɚɕ ɩɎɑəɞɜɌɢɔɑɕ ɔ ɏɔɛɚɛɗɌɓɔɑɕ ɗɑɏɖɔɡ, 

ɚɝɗɚɒəɔɎɤɑɕɝɫ ɜɌɓɎɔɞɔɑɘ əɑɔɘɘɟəəɚɕ Ɏɚ-

ɐɫəɖɔ ɛɗɚɐɌ. 

ȭɑɜɑɘɑəəɌɫ ȶ., 23 ɗɑɞ, ɛɚɝɞɟɛɔɗɌ Ɏ 

ɂɑəɞɜ ɛɚɝɗɑ ɞɑɗɑɘɑɐɔɢɔəɝɖɚɕ ɖɚəɝɟɗɨɞɌɢɔɔ 

əɌ ɝɜɚɖɑ ɍɑɜɑɘɑəəɚɝɞɔ 30-31 əɑɐɑɗɫ ɝ ɐɔɌ-

ɏəɚɓɚɘ: əɑɔɘɘɟəəɌɫ ɎɚɐɫəɖɌ ɛɗɚɐɌ, Ɍɝɢɔɞ, 

ɏɔɐɜɚɞɚɜɌɖɝ, ɏɔɛɚɛɗɌɓɔɫ ɐɟɏɔ Ɍɚɜɞɧ, ȿȳ-

ɛɜɔɓəɌɖɔ ɖɚɌɜɖɞɌɢɔɔ ɛɑɜɑɤɑɕɖɌ Ɍɚɜɞɧ,  ɐɗɫ 

ɛɜɚɎɑɐɑəɔɫ ɖɗɔəɔɖɚ-ɗɌɍɚɜɌɞɚɜəɚɏɚ ɐɚɚɍɝɗɑ-

ɐɚɎɌəɔɫ, ɞɑɜɌɛɔɔ, əɌɛɜɌɎɗɑəəɚɕ əɌ ɛɜɚɗɚə-

ɏɔɜɚɎɌəɔɑ ɍɑɜɑɘɑəəɚɝɞɔ, Ɍ ɞɌɖɒɑ ɐɗɫ ɚɛɜɑ-

ɐɑɗɑəɔɫ ɚɛɞɔɘɌɗɨəɧɡ ɘɑɞɚɐɚɎ ɔ ɝɜɚɖɚɎ 

ɜɚɐɚɜɌɓɜɑɤɑəɔɫ. 

ȰɌəəɌɫ ɍɑɜɑɘɑəəɚɝɞɨ ɎɞɚɜɌɫ. Ȯ ɛɑɜɎɚɘ 

ɞɜɔɘɑɝɞɜɑ ɚɞɘɑɣɌɗɝɫ ɞɚɖɝɔɖɚɓ ɗɑɏɖɚɕ ɝɞɑɛɑ-

əɔ, ɛɜɔ ɛɜɑəɌɞɌɗɨəɚɘ ɝɖɜɔəɔəɏɑ ð əɔɓɖɔɕ 

ɜɔɝɖ ɡɜɚɘɚɝɚɘəɚɕ ɛɌɞɚɗɚɏɔɔ. Ȼɜɔ ɛɜɑəɌ-

ɞɌɗɨəɚɘ ɝɖɜɔəɔəɏɑ Ɏɞɚɜɚɏɚ ɞɜɔɘɑɝɞɜɌ ɛɜɔ 

ȿȳȴ ɚɞɘɑɣɑəɧ ɛɜɔɓəɌɖɔ ɖɚɌɜɖɞɌɢɔɔ ɛɑɜɑ-

ɤɑɕɖɌ Ɍɚɜɞɧ ɔ əɑɔɘɘɟəəɚɕ Ɏɚɐɫəɖɔ ɛɗɚɐɌ 

(Ɍɝɢɔɞ, ɏɔɐɜɚɞɚɜɌɖɝ, ɚɞɑɖ ɛɚɐɖɚɒəɚ-ɒɔɜɚɎɚɕ 

ɖɗɑɞɣɌɞɖɔ). ȹɌ ɝɜɚɖɑ 27 əɑɐɑɗɨ ɍɧɗ ɛɚɝɞɌɎ-

ɗɑə ɐɔɌɏəɚɓ ɟɏɜɚɒɌɪɥɔɡ ɛɜɑɒɐɑɎɜɑɘɑəəɧɡ 

ɜɚɐɚɎ ɔ ɛɜɚɎɑɐɑəɚ ɝɞɌɢɔɚəɌɜəɚɑ ɗɑɣɑəɔɑ Ɏ 

ɞɑɣɑəɔɑ 1 ɐəɫ Ɏ ɏ. ȸɌɕɖɚɛ.  

ȹɌ 2-ɕ ɐɑəɨ ɛɚɝɗɑ ɛɚɝɞɟɛɗɑəɔɫ Ɏ ɂɑəɞɜ 

ɛɜɚɔɓɚɤɗɔ ɛɜɑɒɐɑɎɜɑɘɑəəɧɑ ɝɌɘɚɛɜɚɔɓ-

Ɏɚɗɨəɧɑ ɜɚɐɧ. ȼɚɐɔɗɌɝɨ ɒɔɎɌɫ əɑɐɚəɚɤɑə-

əɌɫ ɐɑɎɚɣɖɌ ɘɌɝɝɚɕ 2891 ɏ ɔ ɐɗɔəɚɕ ɞɑɗɌ 44 

ɝɘ, ɝ ɚɢɑəɖɚɕ ɛɚ ɤɖɌɗɑ ȬɛɏɌɜ 2-4-5 ɍɌɗɗɚɎ. 

ȽɜɌɓɟ ɛɚɝɗɑ ɜɚɒɐɑəɔɫ Ɏ ɜɚɐɔɗɨəɚɘ ɓɌɗɑ ɍɧɗɔ 

ɛɜɚɎɑɐɑəɧ ɜɑɌəɔɘɌɢɔɚəəɧɑ ɘɑɜɚɛɜɔɫɞɔɫ: 

ɔəɞɟɍɌɢɔɫ ɞɜɌɡɑɔ, ɔɝɖɟɝɝɞɎɑəəɌɫ Ɏɑəɞɔɗɫ-

ɢɔɫ ɗɑɏɖɔɡ ɝ ɛɑɜɎɚɕ ɘɔəɟɞɧ ɒɔɓəɔ, ɛɚɝɞɌ-

əɚɎɖɌ ɒɑɗɟɐɚɣəɚɏɚ ɓɚəɐɌ ɔ ɢɑəɞɜɌɗɨəɚɏɚ Ɏɑ-

əɚɓəɚɏɚ ɖɌɞɑɞɑɜɌ Ɏ ɛɟɛɚɎɔəəɟɪ Ɏɑəɟ.  

Ȯ ɖɜɌɕəɑ ɞɫɒɑɗɚɘ ɝɚɝɞɚɫəɔɔ ɜɑɍɑəɚɖ 

ɞɜɌəɝɛɚɜɞɔɜɚɎɌə Ɏ ɜɑɌəɔɘɌɢɔɚəəɧɕ ɍɗɚɖ. 

Ȼɜɔ ɛɚɝɞɟɛɗɑəɔɔ ɚɞɘɑɣɌɑɞɝɫ ɞɚɞɌɗɨəɧɕ ɚɞɑɖ 

ɞɟɗɚɎɔɥɌ ɔ ɏɚɗɚɎɧ, ɃȽȽ=100, ȬȰ=48/30/40 - 

40/24/55, SpO2=45/48, ȱ=36,5. ȹɌɣɌɞɌ Ɏɧ-

ɝɚɖɚɣɌɝɞɚɞəɌɫ ȴȮȷ: Hz=9 Paw=25, ɐɑɗɨ-

ɞɌP=60, FiO2=1.0. ȬɟɝɖɟɗɨɞɌɞɔɎəɚ əɌɐ ɗɑɏ-

ɖɔɘɔ ɚɝɢɔɗɗɫɢɔɔ ɛɜɚɎɚɐɔɗɔɝɨ Ɏɚ Ɏɝɑ ɚɞɐɑɗɧ 

ɝɛɜɌɎɌ ɔ ɝɗɑɎɌ ɝɚ ɓəɌɣɔɞɑɗɨəɧɘ ɚɝɗɌɍɗɑəɔ-

ɑɘ, ɎɧɝɗɟɤɔɎɌɗɚɝɨ ɍɚɗɨɤɚɑ ɖɚɗɔɣɑɝɞɎɚ ɜɌɓ-

əɚɖɌɗɔɍɑɜəɧɡ ɡɜɔɛɚɎ. ȲɔɎɚɞ ɜɑɓɖɚ ɟɎɑɗɔɣɑə 

Ɏ ɚɍɦɑɘɑ, ɘɫɏɖɔɕ. Ȼɑɣɑəɨ ɟɎɑɗɔɣɑəɌ (+1.5 

ɝɘ),  ɝɑɗɑɓɑəɖɌ əɑ ɟɎɑɗɔɣɑəɌ.  

Ȯ ɚɞɐɑɗɑəɔɔ ɜɑɌəɔɘɌɢɔɔ əɌ ɝɜɚɖɑ 

ɒɔɓəɔ 35 ɘɔəɟɞ Ɏɧɛɚɗəɑəɚ ɜɑəɞɏɑəɚɗɚɏɔɣɑ-

ɝɖɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɘɚɍɔɗɨəɧɘ ɛɑɜɑəɚɝəɧɘ 

ɌɛɛɌɜɌɞɚɘ Ɏ ɛɚɗɚɒɑəɔɔ ɜɑɍɑəɖɌ əɌ ɝɛɔəɑ 

ɛɚɝɗɑ ɛɜɑɐɎɌɜɔɞɑɗɨəɚɏɚ ɎɎɑɐɑəɔɫ ɕɚɐɝɚɐɑɜ-

ɒɌɥɑɏɚ ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ ɣɑɜɑɓ ɟɝɞɌ-

əɚɎɗɑəəɧɕ ɛɟɛɚɣəɧɕ ɖɌɞɑɞɑɜ. ȹɌ ɜɑəɞɏɑəɚ-

ɏɜɌɘɘɑ Ɏ ɛɜɫɘɚɕ ɛɜɚɑɖɢɔɔ ɚɛɜɑɐɑɗɫɑɞɝɫ 

əɌɗɔɣɔɑ ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ ɛɚ ɡɚɐɟ ɖɌ-

ɞɑɞɑɜɌ ɔ Ɏ ɝɚɝɟɐɌɡ ɛɑɣɑəɔ, ɝɚɝɟɐɔɝɞɧɕ ɖɌɞɑ-

ɞɑɜ ɛɜɚɑɢɔɜɟɑɞɝɫ ɛɌɜɌɎɑɜɞɑɍɜɌɗɨəɚ ɝɛɜɌɎɌ 

ɐɚ ɟɜɚɎəɫ Th 9, ɛɜɌɎɌɫ ɐɚɗɫ ɛɑɣɑəɔ ɛɚɗəɚ-

ɝɞɨɪ ɗɚɖɌɗɔɓɟɑɞɝɫ Ɏ ɛɜɌɎɚɕ ɛɗɑɎɜɌɗɨəɚɕ ɛɚ-

ɗɚɝɞɔ, ɗɑɎɚɑ ɗɑɏɖɚɑ ɟɘɑəɨɤɑəɚ Ɏ ɜɌɓɘɑɜɌɡ ɝɚ 

ɝəɔɒɑəəɚɕ Ɏɚɓɐɟɤəɚɝɞɨɪ, ɛɜɌɎɚɑ ɗɑɏɖɚɑ 

ɚɢɑəɔɞɨ əɑ ɛɜɑɐɝɞɌɎɗɫɑɞɝɫ Ɏɚɓɘɚɒəɧɘ, ɏɔɐ-

ɜɚɞɚɜɌɖɝ ɝɗɑɎɌ, ɏɌɓ ɛɚ ɡɚɐɟ ɖɔɤɑɣəɔɖɌ ɔ 

ɛɜɔɓəɌɖɔ ɝɎɚɍɚɐəɚɏɚ ɏɌɓɌ Ɏ ɍɜɪɤəɚɕ ɛɚɗɚ-

ɝɞɔ əɑ ɎɧɫɎɗɑəɧ, əɌɓɚɏɌɝɞɜɌɗɨəɧɕ ɓɚəɐ ɜɌɝ-

ɛɚɗɚɒɑə ɢɑəɞɜɌɗɨəɚ ɐɚ ɟɜɚɎəɫ ɛɜɌɎɚɏɚ ɛɚɐ-

ɜɑɍɑɜɨɫ Ɏ ɛɜɚɑɖɢɔɔ ɐɎɑəɌɐɢɌɞɔɛɑɜɝɞəɚɕ 

ɖɔɤɖɔ (ɜɔɝ. 1 Ɍ). ȳɌɖɗɪɣɑəɔɑ: əɑɗɨɓɫ ɔɝɖɗɪ-

ɣɔɞɨ Ɏɜɚɒɐɑəəɟɪ ɛɜɌɎɚɝɞɚɜɚəəɪɪ ɐɔɌ-

ɠɜɌɏɘɌɗɨəɟɪ ɏɜɧɒɟ ɝ Ɏɡɚɒɐɑəɔɑɘ ɛɑɣɑəɔ Ɏ 

ɛɜɌɎɟɪ ɛɗɑɎɜɌɗɨəɟɪ ɛɚɗɚɝɞɨ. 

ȹɌ ɠɚəɑ ɛɜɚɐɚɗɒɑəɔɫ ɜɑɌəɔɘɌɢɔɚə-

əɧɡ ɘɑɜɚɛɜɔɫɞɔɕ, Ɏ ɞɚɘ ɣɔɝɗɑ ȮɃȴȮȷ,  ɚɞɘɑ- 
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ɣɌɗɚɝɨ ɚɞɝɟɞɝɞɎɔɑ ɝɞɌɍɔɗɔɓɌɢɔɔ ɝɚɝɞɚɫəɔɫ 

əɚɎɚɜɚɒɐɑəəɚɏɚ, ɣɞɚ ɝɚɛɜɚɎɚɒɐɌɗɚɝɨ ɟɎɑɗɔ-

ɣɑəɔɑɘ ɜɌɓɘɑɜɚɎ ɒɔɎɚɞɌ ɛɜɑɔɘɟɥɑɝɞɎɑəəɚ 

ɝɛɜɌɎɌ. ȹɌ ɝɜɚɖɑ ɒɔɓəɔ 2 ɣɌɝɌ 16 ɘɔəɟɞ Ɏ 

ɚɞɐɑɗɑəɔɔ ɜɑɌəɔɘɌɢɔɔ Ɏɧɛɚɗəɑəɚ ɛɚɎɞɚɜəɚɑ 

ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ. ȹɌ ɜɑəɞ-

ɏɑəɚɏɜɌɘɘɑ Ɏ ɛɜɫɘɚɕ ɛɜɚɑɖɢɔɔ: ɛɜɌɎɚɑ ɗɑɏ-

ɖɚɑ ɖɚɗɗɌɍɔɜɚɎɌəɚ, Ɏɚɖɜɟɏ əɑɏɚ ɚɛɜɑɐɑɗɫɑɞɝɫ 

Ɏɚɓɐɟɡ, ɗɑɏɚɣəɧɕ ɜɔɝɟəɚɖ əɑ ɛɜɚɝɗɑɒɔɎɌɑɞ-

ɝɫ, ɗɑɎɚɑ ɗɑɏɖɚɑ ɐɚɝɞɚɎɑɜəɚ ɚɢɑəɔɞɨ əɑ ɛɜɑɐ-

ɝɞɌɎɗɫɑɞɝɫ Ɏɚɓɘɚɒəɧɘ, ɖɚɜəɔ ɗɑɏɖɔɡ əɑ 

ɚɛɜɑɐɑɗɫɪɞɝɫ, ɝɔəɟɝɧ əɑ ɎɔɓɟɌɗɔɓɔɜɟɪɞɝɫ, 

ɝɜɑɐɚɝɞɑəɔɑ ɝɘɑɥɑəɚ ɎɗɑɎɚ; ɖɟɛɚɗ ɐɔɌɠɜɌɏ-

ɘɧ ɝɛɜɌɎɌ ɔ ɝɗɑɎɌ əɑ ɖɚəɞɟɜɔɜɟɑɞɝɫ, Ɏ 

ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ ɝɗɑɎɌ ɎɔɓɟɌɗɔɓɔɜɟɑɞɝɫ 

əɌɗɔɣɔɑ ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ Ɏ ɛɟɛɚɣəɚɘ 

Ɏɑəɚɓəɚɘ ɖɌɞɑɞɑɜɑ ɔ Ɏ ɝɚɝɟɐɌɡ ɛɑɣɑəɔ, ɚɞɘɑ-

ɣɌɑɞɝɫ ɚɞɑɖ ɘɫɏɖɔɡ ɞɖɌəɑɕ,  Ɏ ɘɫɏɖɔɡ ɞɖɌəɫɡ 

ɤɑɔ ɚɛɜɑɐɑɗɫɪɞɝɫ ɎɑɜɞɔɖɌɗɨəɧɑ ɛɚɗɚɝɧ 

ɛɜɚɝɎɑɞɗɑəɔɫ (Ɏɚɓɐɟɡ), ɛɚ ɡɚɐɟ ɞɜɌɡɑɔ ɜɌɝɛɚ-

ɗɚɒɑəɌ ɞɑəɨ ɔəɞɟɍɌɢɔɚəəɚɕ ɞɜɟɍɖɔ, ɚɖɌəɣɔ-

ɎɌɪɥɌɫɝɫ əɌ ɟɜɚɎəɑ ɞɑɗɌ Th4 ɛɚɓɎɚəɖɌ, 

əɌɓɚɏɌɝɞɜɌɗɨəɧɕ ɓɚəɐ ɜɌɝɛɚɗɚɒɑə ɢɑəɞɜɌɗɨ-

əɚ ɐɚ ɟɜɚɎəɫ L3 Ɏ ɛɜɚɑɖɢɔɔ ɐɎɑəɌɐɢɌɞɔ-

ɛɑɜɝɞəɚɕ ɖɔɤɖɔ, ɝɚɝɟɐɔɝɞɧɕ ɖɌɞɑɞɑɜ ɎɔɓɟɌ-

ɗɔɓɔɜɟɑɞɝɫ ɛɌɜɌɎɑɜɞɑɍɜɌɗɨəɚ ɝɗɑɎɌ ɐɚ ɟɜɚɎ-

əɫ L1 (ɜɔɝ. 1 ɍ). ȳɌɖɗɪɣɑəɔɑ: ɜɑəɞɏɑəɚɗɚɏɔ-

ɣɑɝɖɌɫ ɖɌɜɞɔəɌ ɛɜɌɎɚɝɞɚɜɚəəɑɏɚ əɌɛɜɫɒɑə-

əɚɏɚ ɛəɑɎɘɚɞɚɜɌɖɝɌ, ɏɔɐɜɚɞɚɜɌɖɝɌ ɝɗɑɎɌ, 

ɏɔɐɜɚɛɑɜɔɞɚəɑɟɘɌ, ɛəɑɎɘɚɛɑɜɔɞɚəɑɟɘɌ, ɚɞɑ-

ɖɌ ɘɫɏɖɔɡ ɞɖɌəɑɕ, ɛɚɐɖɚɒəɚɕ ɩɘɠɔɓɑɘɧ Ɏ 

ɚɍɗɌɝɞɔ ɤɑɔ. 

Ȯ ɩɖɝɞɜɑəəɚɘ ɛɚɜɫɐɖɑ Ɏ ɝɞɑɜɔɗɨəɧɡ 

ɟɝɗɚɎɔɫɡ Ɏɧɛɚɗəɑə ɗɌɛɌɜɚɢɑəɞɑɓ ɝɛɜɌɎɌ, Ɏ 

ɍɜɪɤəɟɪ ɛɚɗɚɝɞɨ ɟɝɞɌəɚɎɗɑə ɐɜɑəɌɒ 8FR, 

ɣɑɜɑɓ ɖɚɞɚɜɧɕ ɑɐɔəɚɎɜɑɘɑəəɚ ɟɐɌɗɑəɚ 170,0 

ɘɗ ɒɔɐɖɚɝɞɔ ɏɑɘɚɜɜɌɏɔɣɑɝɖɚɏɚ ɡɌɜɌɖɞɑɜɌ ɔ 

80 ɘɗ ɎɚɓɐɟɡɌ. ȹɌ ɝɜɚɖɑ ɒɔɓəɔ 3 ɣɌɝɌ 16 ɘɔ-

əɟɞ Ɏɧɛɚɗəɑəɚ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚɑ ɔɝɝɗɑɐɚ-

ɎɌəɔɑ ɐɗɫ ɚɢɑəɖɔ Ɏɧɛɚɗəɑəəɧɡ ɘɑɐɔɢɔə-

ɝɖɔɡ ɘɌəɔɛɟɗɫɢɔɕ. ȹɌ ɜɑəɞɏɑəɚɏɜɌɘɘɌɡ Ɏ 

ɛɜɫɘɚɕ ɔ ɍɚɖɚɎɚɕ ɛɜɚɑɖɢɔɔ: ɛɜɌɎɚɑ ɗɑɏɖɚɑ 

ɖɚɗɗɌɍɔɜɚɎɌəɚ, Ɏɚɖɜɟɏ əɑɏɚ ɚɛɜɑɐɑɗɫɑɞɝɫ 

Ɏɚɓɐɟɡ, ɗɑɏɚɣəɧɕ ɜɔɝɟəɚɖ əɑ ɛɜɚɝɗɑɒɔɎɌɑɞ-

ɝɫ, ɖɚɜəɔ ɗɑɏɖɔɡ əɑ ɚɛɜɑɐɑɗɫɪɞɝɫ, ɝɔəɟɝɧ 

ɐɚɝɞɚɎɑɜəɚ əɑ ɎɔɓɟɌɗɔɓɔɜɟɪɞɝɫ, ɖɟɛɚɗ ɐɔɌ-

ɠɜɌɏɘɧ ɝɛɜɌɎɌ ɔ ɝɗɑɎɌ əɑ ɖɚəɞɟɜɔɜɟɑɞɝɫ, 

ɝɜɑɐɚɝɞɑəɔɑ ɝɘɑɥɑəɚ ɎɗɑɎɚ, ɛɚ ɡɚɐɟ ɞɜɌɡɑɔ 

ɜɌɝɛɚɗɚɒɑəɌ ɞɑəɨ ɔəɞɟɍɌɢɔɚəəɚɕ ɞɜɟɍɖɔ, 

ɚɖɌəɣɔɎɌɪɥɌɫɝɫ əɌ ɟɜɚɎəɑ ɞɑɗɌ Th4 ɛɚɓɎɚə-

ɖɌ, Ɏ ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ ɛɚɐɐɔɌɠɜɌɏɘɌɗɨəɚ 

ɝɛɜɌɎɌ ɔ ɝɗɑɎɌ ɚɛɜɑɐɑɗɫɑɞɝɫ ɝɖɚɛɗɑəɔɑ ɏɌɓɌ, 

ɝɖɚɛɗɑəɔɫ ɏɌɓɌ ɛɚ ɡɚɐɟ ɖɔɤɑɣəɔɖɌ ɚɞɝɟɞ-

ɝɞɎɟɪɞ, ɚɞɘɑɣɌɑɞɝɫ ɚɞɑɖ ɘɫɏɖɔɡ ɞɖɌəɑɕ, Ɏ 

ɘɫɏɖɔɡ ɞɖɌəɫɡ ɤɑɔ ɚɛɜɑɐɑɗɫɪɞɝɫ Ɏɑɜɞɔ-

ɖɌɗɨəɧɑ ɛɚɗɚɝɧ ɛɜɚɝɎɑɞɗɑəɔɫ (Ɏɚɓɐɟɡ), 

əɌɓɚɏɌɝɞɜɌɗɨəɧɕ ɓɚəɐ ɜɌɝɛɚɗɚɒɑə ɢɑəɞɜɌɗɨ-

əɚ, ɐɚ ɟɜɚɎəɫ L3 Ɏ ɛɜɚɑɖɢɔɔ ɐɎɑəɌɐɢɌɞɔ-

ɛɑɜɝɞəɚɕ ɖɔɤɖɔ, ɝɚɝɟɐɔɝɞɧɕ ɖɌɞɑɞɑɜ ɜɌɝɛɚ-

ɗɚɒɑə ɛɌɜɌɎɑɜɞɑɍɜɌɗɨəɚ ɝɗɑɎɌ ɐɚ ɟɜɚɎəɫ L1, 

Ɏ ɗɑɎɚɕ ɛɚɐɎɓɐɚɤəɚɕ ɚɍɗɌɝɞɔ ɚɖɌəɣɔɎɌɑɞɝɫ 

ɞɑəɨ ɐɜɑəɌɒəɚɕ ɞɜɟɍɖɔ (ɜɔɝ. 1 Ɏ). ȳɌɖɗɪɣɑ-

əɔɑ: ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɌɫ ɖɌɜɞɔəɌ ɛɜɌɎɚɝɞɚ-

ɜɚəəɑɏɚ əɌɛɜɫɒɑəəɚɏɚ  ɛəɑɎɘɚɞɚɜɌɖɝɌ,  ɏɔɐ- 

 

ȼɔɝ. 1 Ɍ (Fig. 1 Ɍ) 

 

ȼɔɝ. 1 ɍ (Fig. 1 b) 

 

ȼɔɝ. 1 Ɏ (Fig. 1 ɝ) 

ȼɔɝ. 1.    ȼɑəɞɏɑəɚɏɜɌɘɘɧ ɏɜɟɐəɚɕ ɔ ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ əɚɎɚɜɚɒɐɑəəɚɏɚ; Ɍ, ɍ ð ɛɜɫɘɌɫ ɛɜɚɑɖ-

ɢɔɫ, Ɏ ð ɗɑɎɌɫ ɍɚɖɚɎɌɫ ɔ ɛɜɫɘɌɫ ɛɜɚɑɖɢɔɫ.  

Ɍ - ɝɜɚɖ ɒɔɓəɔ əɚɎɚɜɚɒɐɑəəɚɏɚ 35 ɘɔəɟɞ, ɍ - ɝɜɚɖ ɒɔɓəɔ 2 ɣɌɝɌ 16 ɘɔəɟɞ, Ɏ - ɝɜɚɖ ɒɔɓəɔ 3 ɣɌɝɌ 16 ɘɔ-

əɟɞ. 

Fig. 1.    Radiographs of the thoracic and abdominal cavity of the newborn; Ɍ, b ð direct projection, 

c  ð left lateral and direct proj ection.   

a ð the age of the newborn is 35 minutes, b ð the age is 2 hours 16 minutes, c ð the age is 3 hours 16 

minutes.  
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ɜɚɞɚɜɌɖɝɌ ɝɗɑɎɌ, ɏɔɐɜɚɛɑɜɔɞɚəɑɟɘɌ, ɛəɑɎɘɚ-

ɛɑɜɔɞɚəɑɟɘɌ, ɚɞɑɖɌ ɘɫɏɖɔɡ ɞɖɌəɑɕ, ɛɚɐɖɚɒ-

əɚɕ ɩɘɠɔɓɑɘɧ Ɏ ɚɍɗɌɝɞɔ ɤɑɔ. 

Ȯ ɐɌɗɨəɑɕɤɑɘ əɌ ɠɚəɑ ɛɜɚɎɚɐɔɘɚɕ ɔə-

ɞɑəɝɔɎəɚɕ ɞɑɜɌɛɔɔ ɔ ɜɑɌəɔɘɌɢɔɚəəɧɡ ɘɑ-

ɜɚɛɜɔɫɞɔɕ ɚɞɘɑɣɑəɚ ɟɡɟɐɤɑəɔɑ ɝɚɝɞɚɫəɔɫ 

əɚɎɚɜɚɒɐɑəəɚɕ, ɜɌɓɎɔɞɔɑ ɍɜɌɐɔɖɌɜɐɔɔ ɔ Ɏ 

ɎɚɓɜɌɝɞɑ 0 ɝɟɞɚɖ 14 ɣɌɝɚɎ 30 ɘɔəɟɞ əɌɝɞɟɛɔ-

ɗɌ ɝɘɑɜɞɨ. 

Ƀɑɜɑɓ 3 ɣ ɛɚɝɗɑ ɖɚəɝɞɌɞɌɢɔɔ ɝɘɑɜɞɔ ɞɑ-

ɗɚ ɟɘɑɜɤɑɕ əɚɎɚɜɚɒɐɑəəɚɕ ɐɚɝɞɌɎɗɑəɚ əɌ 

ɖɚɘɛɗɑɖɝəɚɑ ɛɌɞɚɗɚɏɚɌəɌɞɚɘɔɣɑɝɖɚɑ ɔɝɝɗɑ-

ɐɚɎɌəɔɑ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɛɚɝɘɑɜɞəɧɡ ɗɟɣɑ-

Ɏɧɡ ɔɝɝɗɑɐɚɎɌəɔɕ (ɞɌəɌɞɚɜɌɐɔɚɗɚɏɔɣɑɝɖɚɑ 

ɔɝɝɗɑɐɚɎɌəɔɑ). ȻɜɚɎɑɐɑə ɝɚɎɘɑɝɞəɧɕ ɚɝɘɚɞɜ 

ɞɑɗɌ ɎɜɌɣɚɘ-ɛɌɞɚɗɚɏɚɌəɌɞɚɘɚɘ ɔ ɎɜɌɣɚɘ-

ɜɑəɞɏɑəɚɗɚɏɚɘ. Ⱦɑɗɚ ɟɘɑɜɤɑɏɚ əɚɎɚɜɚɒɐɑə-

əɚɏɚ ɒɑəɝɖɚɏɚ ɛɚɗɌ ɛɜɌɎɔɗɨəɚɏɚ ɞɑɗɚɝɗɚɒɑ-

əɔɫ (ɜɔɝ. 2). ȸɌɝɝɌ ɞɑɗɌ ð 2900 ɏ, ɐɗɔəɌ ɞɑɗɌ 

ð 45 ɝɘ, ɞɑɘɑəəɚ-ɖɚɛɣɔɖɚɎɧɕ ɜɌɓɘɑɜ ð 28 ɝɘ, 

ɐɗɔəɌ ɛɜɌɎɚɕ ɔ ɗɑɎɚɕ ɝɞɚɛɧ ð 6,6 ɝɘ, ɚɖɜɟɒ-

əɚɝɞɨ ɏɚɗɚɎɧ ð 33,5 ɝɘ, ɏɜɟɐɔ ð 34 ɝɘ, ɒɔɎɚ-

ɞɌ ð 35,5 ɝɘ. Ȼɜɔ Ɏəɑɤəɑɘ ɚɝɘɚɞɜɑ ɚɞɘɑɣɌ-

ɑɞɝɫ ɎɧɜɌɒɑəəɌɫ ɚɐɟɞɗɚɎɌɞɚɝɞɨ ɗɔɢɌ ɔ Ɏɧ-

ɜɌɒɑəəɧɑ ɏɑəɑɜɌɗɔɓɚɎɌəəɧɑ ɚɞɑɖɔ Ɏɝɑɏɚ ɞɑ-

ɗɌ, ɟɝɞɌəɚɎɗɑəəɧɑ ɛɜɔ ɛɚɘɚɥɔ ɛɌɗɨɢɑɎɚɕ 

ɛɜɚɍɧ. ȴɘɑɪɞɝɫ ɟɝɞɌəɚɎɗɑəəɧɑ ɛɟɛɚɣəɧɕ 

Ɏɑəɚɓəɧɕ ɖɌɞɑɞɑɜ, ɛɑɜɔɠɑɜɔɣɑɝɖɔɕ Ɏɑəɚɓ-

əɧɕ ɖɌɞɑɞɑɜ Ɏ ɗɑɎɚɕ ɍɑɐɜɑəəɚɕ Ɏɑəɑ, ɐɜɑ-

əɌɒəɌɫ ɞɜɟɍɖɌ Ɏ ɝɜɑɐəɑɘ ɩɞɌɒɑ ɍɜɪɤəɚɕ 

ɛɚɗɚɝɞɔ ɝɛɜɌɎɌ ɛɚ ɛɑɜɑɐəɑɕ ɛɚɐɘɧɤɑɣəɚɕ 

ɗɔəɔɔ, ɔəɞɟɍɌɢɔɚəəɌɫ ɞɜɟɍɖɌ Ɏ ɜɚɞɚɎɚɕ ɛɚ-

ɗɚɝɞɔ, əɌɓɚɏɌɝɞɜɌɗɨəɧɕ ɓɚəɐ Ɏ əɚɝɚɎɚɕ ɛɚɗɚ-

ɝɞɔ ɔ ɘɚɣɑɎɚɕ ɖɌɞɑɞɑɜ.  

Ƀɑɜɑɓ 10 ɣ 2 ɘɔə ɛɚɝɗɑ ɖɚəɝɞɌɞɌɢɔɔ 

ɝɘɑɜɞɔ, ɐɚ Ɍɟɞɚɛɝɔɔ, ɎɧɛɚɗəɑəɌ ɛɚɝɘɑɜɞəɌɫ 

ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɌɫ ɞɚɘɚɏɜɌɠɔɫ (ȸȼȾ) 

ɟɘɑɜɤɑɏɚ əɚɎɚɜɚɒɐɑəəɚɏɚ Ɏ ɛɚɗɚɒɑəɔɔ ɞɑɗɌ 

əɌ ɝɛɔəɑ əɌ ɌɛɛɌɜɌɞɑ 3Ⱦ Siemens Magnetom 

Verio 3 (ȯɑɜɘɌəɔɫ). ȴɝɛɚɗɨɓɚɎɌəɧ ɝɗɑɐɟɪɥɔɑ 

əɌɝɞɜɚɕɖɔ ɌɛɛɌɜɌɞɌ: FoV (mm)=300, 

FA(ɚ)180. Ȱɗɫ ɜɑɒɔɘɌ Ⱦ1: Sl. Thickness 

(mm)=0.9, TR (msec)=1900, TE (msec)=2.2, AT 

(min)=06.11; ɐɗɫ Ⱦ2 - 1, 3200, 410, 05, 06 ɝɚ-

ɚɞɎɑɞɝɞɎɑəəɚ. ȺɢɑəɖɌ ɛɚɗɟɣɑəəɧɡ ɞɚɘɚ-

ɏɜɌɘɘ ɎɧɛɚɗəɑəɌ əɌ Ⱦ1- ɔ Ⱦ2-ɎɓɎɑɤɑəəɧɡ 

ɔɓɚɍɜɌɒɑəɔɫɡ. ȬəɌɗɔɓ ɐɌəəɧɡ ɔ ɞɜɑɡɘɑɜəɌɫ 

ɚɍɜɌɍɚɞɖɌ ɞɚɘɚɏɜɌɘɘ Ɏɧɛɚɗəɑəɧ ɝ ɔɝɛɚɗɨɓɚ-

ɎɌəɔɑɘ ɝɛɑɢɔɌɗɔɓɔɜɚɎɌəəɚɏɚ ɛɜɚɏɜɌɘɘəɚɏɚ 

ɚɍɑɝɛɑɣɑəɔɫ çMyrian Expertè, Intrasense, 

ɀɜɌəɢɔɫ. 

Ȼɜɔ ɌəɌɗɔɓɑ ɐɌəəɧɡ ȸȼȾ-ɔɝɝɗɑɐɚɎɌəɔɫ 

(ɜɔɝ. 3) ɞɚɗɥɔəɌ ɛɚɐɖɚɒəɚɕ-ɒɔɜɚɎɚɕ ɖɗɑɞ-

ɣɌɞɖɔ Ɏ ɚɍɗɌɝɞɔ ɛɑɜɑɐəɑɕ ɍɜɪɤəɚɕ ɝɞɑəɖɔ Ɏ 

ɛɜɚɑɖɢɔɔ ɛɜɌɎɚɕ ɝɜɑɐəɑɖɗɪɣɔɣəɚɕ ɗɔəɔɔ ð 

8 ɘɘ, Ɏ ɚɍɗɌɝɞɔ ɛɑɜɑɐəɑɕ ɏɜɟɐəɚɕ ɝɞɑəɖɔ ɛɚ 

ɝɜɑɐɔəəɚɕ ɗɔəɔɔ ɞɑɗɌ əɌɐ əɔɒəɑɕ ɞɜɑɞɨɪ 

ɣɌɝɞɔ ɏɜɟɐɔəɧ ð 16 ɘɘ, ɞɚɗɥɔəɌ ɝɖɌɗɨɛɌ Ɏ 

ɗɚɍəɚ-ɞɑɘɑəəɚɕ ɚɍɗɌɝɞɔ ð 7 ɘɘ. ȸȼȾ- ɛɚɖɌ-

ɓɌɞɑɗɨ ɚɞɑɖɌ ɖɚɒɔ ɔ ɛɚɐɖɚɒəɚɕ ɖɗɑɞɣɌɞɖɔ 

ɍɜɪɤəɚɕ ɝɞɑəɖɔ ð 0,17, ɏɜɟɐəɚɕ ɝɞɑəɖɔ ð 

0,87, ɝɖɌɗɨɛɌ ð 0,196. ȸȼȾ-ɛɚɖɌɓɌɞɑɗɨ ɏɔɐɜɌ-

ɞɌɢɔɔ ɖɚɒɔ ɔ ɛɚɐɖɚɒəɚɕ ɖɗɑɞɣɌɞɖɔ ɍɜɪɤ-

əɚɕ ɝɞɑəɖɔ ð 53,7, ɏɜɟɐəɚɕ ɝɞɑəɖɔ ð 83,1, 

ɝɖɌɗɨɛɌ ð 111,0, ɣɞɚ ɝɚɚɞɎɑɞɝɞɎɟɑɞ əɌɗɔɣɔɪ 

ɏɑəɑɜɌɗɔɓɚɎɌəəɧɡ ɚɞɑɖɚɎ (ɌəɌɝɌɜɖɔ). 

 

ȼɔɝ. 2 (Fig. 2) 

ȼɔɝ. 2.    ɀɚɞɚɏɜɌɠɔɫ.   

Ⱦɑɗɚ ɟɘɑɜɤɑɕ əɚɎɚɜɚɒɐɑəəɚɕ. Ȯəɑɤəɔɕ Ɏɔɐ.  

Fig. 2.    Photo.  

The body of a deceased newborn. Outward appearance . 
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ȶɚɝɞɔ ɗɔɢɑɎɚɏɚ ɔ ɘɚɓɏɚɎɚɏɚ ɚɞɐɑɗɚɎ ɣɑ-

ɜɑɛɌ ɝɠɚɜɘɔɜɚɎɌəɧ, ɍɑɓ ɚɝɚɍɑəəɚɝɞɑɕ. 

ȭɚɗɨɤɔɑ ɛɚɗɟɤɌɜɔɫ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɝɠɚɜ-

ɘɔɜɚɎɌəɧ, ɝɔɘɘɑɞɜɔɣəɧ, ɞɚɗɥɔəɌ ɖɚɜɞɔ-

ɖɌɗɨəɚɏɚ ɝɗɚɫ 2,5 ɘɘ, ɖɚɜɞɔɖɌɗɨəɧɑ ɍɚɜɚɓɐɧ 

ɚɛɜɑɐɑɗɫɪɞɝɫ, əɑɝɖɚɗɨɖɚ ɝɏɗɌɒɑəɧ, ɔɓɎɔɗɔ-

əɧ ɝɠɚɜɘɔɜɚɎɌəɧ ɝɚɚɞɎɑɞɝɞɎɑəəɚ ɏɑɝɞɌɢɔ-

ɚəəɚɘɟ ɝɜɚɖɟ. ȭɚɖɚɎɧɑ ɒɑɗɟɐɚɣɖɔ ɜɌɝɛɚɗɚ-

ɒɑəɧ ɝɔɘɘɑɞɜɔɣəɚ ɜɌɓɘɑɜɌɘɔ 3,7ɡ5,5ɡ6,8 

ɘɘ ɛɜɌɎɧɕ ɔ 4,2ɡ6,3ɡ7,3 ɘɘ ɗɑɎɧɕ, ɔɘɑɪɞ 

ɣɑɞɖɔɑ ɚɣɑɜɞɌəɔɫ, ɝɚɐɑɜɒɌɞ ɒɔɐɖɚɝɞɨ, ɛɚ 

ɔəɞɑəɝɔɎəɚɝɞɔ ɝɔɏəɌɗɌ ɝɚɚɞɎɑɞɝɞɎɟɪɥɟɪ 

ɗɔɖɎɚɜɟ, ɔəɐɑɖɝ ɍɚɖɚɎɧɡ ɒɑɗɟɐɚɣɖɚɎ 25,1%. 

Ƚɔəɟɝɧ ɓɌɛɚɗəɑəɧ ɒɔɐɖɚɕ ɖɜɚɎɨɪ, Ɏ ɐɚɜ-

ɓɌɗɨəɚɕ ɣɌɝɞɔ ɝɌɏɔɞɞɌɗɨəɚɏɚ ɝɔəɟɝɌ ɎɔɓɟɌɗɔ-

ɓɔɜɟɪɞɝɫ ɝɏɟɝɞɖɔ ɖɜɚɎɔ Ɏ ɟɘɑɜɑəəɚɘ ɖɚɗɔ-

ɣɑɝɞɎɑ. ȺɞɘɑɣɌɑɞɝɫ ɎɧɜɌɒɑəəɚɑ ɓɌɛɚɗəɑəɔɑ 

ɝɟɍɌɜɌɡəɚɔɐɌɗɨəɚɏɚ ɛɜɚɝɞɜɌəɝɞɎɌ ɏɑɘɚɜɜɌ-

ɏɔɣɑɝɖɚɕ ɒɔɐɖɚɝɞɨɪ ɝ ɛɜɔɓəɌɖɌɘɔ ɝɑɐɔɘɑə-

ɞɌɢɔɔ ɖɜɚɎɔ ɚɍɦɑɘɚɘ 69 ɝɘı (ɜɔɝ. 3, 4). 

ȯɜɟɐəɌɫ ɛɚɗɚɝɞɨ ɚɍɦɑɘɚɘ 236 ɝɘı, ɚɜ-

ɏɌəɧ ɜɌɝɛɚɗɚɒɑəɧ ɛɜɌɎɔɗɨəɚ. Ⱦɔɘɟɝ ɜɌɝɛɚ-

ɗɚɒɑə ɛɚ ɝɜɑɐɔəəɚɕ ɗɔəɔɔ, ɚɍɧɣəɚɕ ɠɚɜɘɧ, 

ɖɚəɞɟɜɧ ɣɑɞɖɔɑ ɜɚɎəɧɑ, ɛɚɛɑɜɑɣəɧɕ ɜɌɓɘɑɜ 

ð 20 ɘɘ, ɞɖɌəɨ ɝ ɏɚɘɚɏɑəəɚɕ ɔəɞɑəɝɔɎəɚɝɞɨɪ 

ɝɔɏəɌɗɌ. ȶɌɜɐɔɚɞɔɘɔɖɚɞɚɜɌɖɌɗɨəɧɕ ɔəɐɑɖɝ 

(ȶȾȾȴ) ð 0,23. Ƚɑɜɐɢɑ ɖɚəɟɝɚɎɔɐəɚɕ ɠɚɜɘɧ 

ɜɌɓɘɑɜɌɘɔ 25,5ɡ17,5ɡ22,8 ɘɘ, ɚɝɨ ɜɌɝɛɚɗɚ-

ɒɑəɌ ɛɚɗɟɏɚɜɔɓɚəɞɌɗɨəɚ. ȯɜɌəɔɢɧ ɝɑɜɐɢɌ: 

ɗɑɎɌɫ ð ɗɑɎɌɫ ɛɌɜɌɝɞɑɜəɌɗɨəɌɫ ɗɔəɔɫ, ɛɜɌ-

ɎɌɫ ð ɛɜɌɎɌɫ ɝɞɑɜəɌɗɨəɌɫ ɗɔəɔɫ, Ɏɑɜɡəɫɫ ð 

ɞɜɑɞɨɑ ɘɑɒɜɑɍɑɜɨɑ, əɔɒəɫɫ ɏɜɌəɔɢɌ ð ɤɑ-

ɝɞɚɑ ɘɑɒɜɑɍɑɜɨɑ. ȶɌɜɐɔɚɞɚɜɌɖɌɗɨəɧɕ ɔəɐɑɖɝ 

(ȶȾȴ) ð 0,2. Ȯ ɛɚɗɚɝɞɔ ɛɑɜɔɖɌɜɐɌ ɒɔɐɖɚɝɞɨ 

ɞɔɛɌ ɞɜɌəɝɝɟɐɌɞɌ ɚɍɦɑɘɚɘ 3,4 ɝɘı (ɜɔɝ. 3, 4). 

ȾɚɗɥɔəɌ ɘɔɚɖɌɜɐɌ ɗɑɎɚɏɚ ɒɑɗɟɐɚɣɖɌ Ɏ Ɍɖɝɔ-

Ɍɗɨəɚɕ ɛɜɚɑɖɢɔɔ ð 5 ɘɘ, ɛɜɌɎɚɏɚ ɒɑɗɟɐɚɣɖɌ 

ð 3 ɘɘ, ɘɑɒɒɑɗɟɐɚɣɖɚɕ ɛɑɜɑɏɚɜɚɐɖɔ ð 4 ɘɘ. 

ȺɎɌɗɨəɚɑ ɚɖəɚ ɐɔɌɘɑɞɜɚɘ 2 ɘɘ. ȰɔɌɘɑɞɜ 

Ɍɚɜɞɧ Ɏ Ɏɚɝɡɚɐɫɥɑɘ ɚɞɐɑɗɑ ð 1,6 ɘɘ, ɛɑɜɑ-

ɤɑɕɖɑ ð 1,5 ɘɘ, əɔɝɡɚɐɫɥɑɘ ɚɞɐɑɗɑ ð 1,9 ɘɘ. 

Ȯ ɛɚɗɚɝɞɫɡ ɝɑɜɐɢɌ ɎɔɓɟɌɗɔɓɔɜɟɑɞɝɫ əɌɗɔɣɔɑ 

ɝɎɚɍɚɐəɚɏɚ ɏɌɓɌ ɔ ɝɏɟɝɞɖɚɎ ɖɜɚɎɔ. ȯɜɌɐɔɑəɞ 

ɔəɞɑəɝɔɎəɚɝɞɔ  ɝɔɏəɌɗɌ   ɖɜɚɎɔ   Ɏ   ɛɚɗɚɝɞɫɡ  

 

ȼɔɝ. 3 Ɍ (Fig. 3 Ɍ) 

 

ȼɔɝ. 3 ɍ (Fig. 3 b) 

 

ȼɔɝ. 3 Ɏ (Fig. 3 ɝ) 

ȼɔɝ. 3.    Ȼɚɝɘɑɜɞəɧɑ ȸȼ-ɞɚɘɚɏɜɌɘɘɧ ɞɑɗɌ əɚɎɚɜɚɒɐɑəəɚɏɚ, Ⱦ2-Ȯȴ; Ɍ ð ɖɚɜɚəɌɗɨəɌɫ ɛɗɚɝ-

ɖɚɝɞɨ; ɍ, Ɏ ð ɝɌɏɔɞɞɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ. 

ȹɌɗɔɣɔɑ ɎɧɛɫɣɔɎɌəɔɫ ɔɓɘɑəɑəəɚɕ ɎɑəɞɜɌɗɨəɚɕ ɔ ɢɑəɞɜɌɗɨəɚɕ ɣɌɝɞɑɕ ɐɔɌɠɜɌɏɘɧ ɝɛɜɌɎɌ Ɏ ɍɜɪɤəɟɪ 

ɛɚɗɚɝɞɨ Ɏ Ɏɔɐɑ ɞɚəɖɚɝɞɑəəɚɏɚ ɘɑɤɖɌ, ɓɌɛɚɗəɑəəɚɏɚ ɒɔɐɖɚɝɞɨɪ ɔ ɝɎɚɍɚɐəɧɘ ɏɌɓɚɘ. ȯɔɛɚɛɗɌɓɔɫ ɗɑɏɖɔɡ, 

ɏɔɛɚɛɗɌɓɔɫ ɝɑɜɐɢɌ. ȬəɌɝɌɜɖɌ, ɝɖɚɛɗɑəɔɑ ɛɌɞɚɗɚɏɔɣɑɝɖɚɏɚ ɚɍɦɑɘɌ ɒɔɐɖɚɝɞɔ Ɏ ɝɟɍɌɜɌɡəɚɔɐɌɗɨəɚɘ ɛɜɚ-

ɝɞɜɌəɝɞɎɑ, Ɏ ɛɑɜɔɖɌɜɐɑ, Ɏ ɛɗɑɎɜɌɗɨəɧɡ ɛɚɗɚɝɞɫɡ, Ɍɝɢɔɞ, əɌɗɔɣɔɑ ɝɎɚɍɚɐəɚɏɚ ɏɌɓɌ Ɏ ɛɗɑɎɜɌɗɨəɧɡ ɛɚɗɚ-

ɝɞɫɡ. 

Fig. 3.    Postmortem MR tomograms of the newborn's body, T2WI; a ð frontal projection; b, c  ð sagit-

tal projection.  

The presence of protrusion of the altered ventral and central parts of the diaphragm from  the right into the 

abdominal cavity in the form of a thin -walled bag filled with liquid and free gas. Hypoplasia of the lungs, hy-

poplasia of the heart. Anasarca, accumulation of pathological fluid volume in the subarachnoid space, in the 

pericardium, in t he pleural cavities, ascites, the presence of free gas in the pleural cavities.  
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ȼɔɝ. 4 Ɍ (Fig. 4 Ɍ) 

 

ȼɔɝ. 4 ɍ (Fig. 4 b) 

 

ȼɔɝ. 4 Ɏ (Fig. 4 ɝ) 

 

ȼɔɝ. 4 ɏ (Fig. 4 d) 

 

ȼɔɝ. 4 ɐ (Fig. 4 ɑ) 

 

ȼɔɝ. 4 ɑ (Fig. 4 f) 

ȼɔɝ. 4.  Ȼɚɝɘɑɜɞəɧɑ ȸȼ-ɞɚɘɚɏɜɌɘɘɧ ɞɑɗɌ əɚɎɚɜɚɒɐɑəəɚɏɚ, ɖɚɘɍɔəɔɜɚɎɌəəɚɑ Ⱦ2-Ȯȴ ɔ ɞɜɑɡ-

ɘɑɜəɌɫ ɜɑɖɚəɝɞɜɟɖɢɔɫ ɚɍɗɌɝɞɑɕ ɔəɞɑɜɑɝɌ ɝ ɌɎɞɚɘɌɞɔɣɑɝɖɔɘ ɜɌɝɣɑɞɚɘ ɔɡ ɚɍɦɑɘɌ. 

ȬəɌɝɌɜɖɌ, Ɍɝɢɔɞ (ɚɍɦɑɘɚɘ 53 ɝɘı (ɢɎɑɞ ɡɌɖɔ)), ɐɎɟɝɞɚɜɚəəɔɕ ɏɔɐɜɚɞɚɜɌɖɝ (ɝɛɜɌɎɌ ɒɔɐɖɚɝɞɨ ɔɘɑɑɞ ɝɎɚ-

ɍɚɐəɚɑ ɝɚɚɍɥɑəɔɑ ɝ ɒɔɐɖɚɝɞɨɪ ɛɌɞɚɗɚɏɔɣɑɝɖɚɏɚ ɎɧɛɫɣɔɎɌəɔɫ, ɚɍɥɔɘ ɚɍɦɑɘɚɘ 97 ɝɘı (ɏɚɗɟɍɚɕ ɢɎɑɞ), 

ɝɗɑɎɌ ð 20 ɝɘı (ɝɎɑɞɗɚ-ɠɔɚɗɑɞɚɎɧɕ ɢɎɑɞ)), ɛɌɞɚɗɚɏɔɣɑɝɖɚɑ ɝɖɚɛɗɑəɔɑ ɒɔɐɖɚɝɞɔ Ɏ ɛɑɜɔɖɌɜɐɑ (3,4 ɝɘı 

(ɚɜɌəɒɑɎɧɕ ɢɎɑɞ)), ɝɟɍɌɜɌɡəɚɔɐɌɗɨəɚɘ ɛɜɚɝɞɜɌəɝɞɎɑ (69 ɝɘı (ɜɚɓɚɎɧɕ ɢɎɑɞ)). ɉɎɑəɞɜɌɢɔɫ ɐɔɌɠɜɌɏɘɧ: 

ɚɞɝɟɞɝɞɎɔɑ əɚɜɘɌɗɨəɚɏɚ ɝɞɜɚɑəɔɫ ɎɑəɞɜɌɗɨəɚɕ ɔ ɢɑəɞɜɌɗɨəɚɕ ɣɌɝɞɔ ɐɔɌɠɜɌɏɘɧ ɝɛɜɌɎɌ, ɛɜɑɐɝɞɌɎɗɫɪ-

ɥɑɕ ɝɚɍɚɕ ɞɚəɖɚɝɞɑəəɧɕ ɘɑɤɚɖ, əɌɛɜɌɎɗɑəəɧɕ Ɏ ɍɜɪɤəɟɪ ɛɚɗɚɝɞɨ ɔ ɜɌɝɛɚɗɌɏɌɪɥɔɕɝɫ Ɏ ɍɜɪɤəɚɕ 

ɛɚɗɚɝɞɔ ɎɑəɞɜɌɗɨəɚ ɝɛɜɌɎɌ ɔ ɓɌɛɚɗəɑəəɧɕ ɒɔɐɖɚɝɞɨɪ (ɏɚɗɟɍɚɕ ɢɎɑɞ) ɔ ɝɎɚɍɚɐəɧɘ ɏɌɓɚɘ (88 ɝɘı (ɠɔɚɗɑ-

ɞɚɎɧɕ ɢɎɑɞ)), ɍɑɓ ɛɑɜɑɘɑɥɑəɔɫ ɚɜɏɌəɚɎ ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ ɔ ɛɑɣɑəɔ (ɖɚɜɔɣəɑɎɧɕ ɢɎɑɞ) Ɏ ɏɜɟɐəɟɪ ɛɚ-

ɗɚɝɞɨ. ȯɔɛɚɛɗɌɓɔɫ ɝɑɜɐɢɌ ð ɚɍɦɑɘ ɝɑɜɐɢɌ - 8 ɝɘı (ɒɑɗɞɧɕ ɢɎɑɞ). ȯɔɛɚɛɗɌɓɔɫ ɗɑɏɖɔɡ: ɚɍɦɑɘ ɛɜɌɎɚɏɚ ɗɑɏɖɚ-

ɏɚ ð 7 ɝɘı (ɝɌɗɌɞɚɎɧɕ ɢɎɑɞ), ɚɍɦɑɘ ɗɑɎɚɏɚ ɗɑɏɖɚɏɚ ð 11 ɝɘı (ɢɎɑɞ ɠɟɖɝɔɫ).  

Fig. 4.  Postmortem MR tomograms of the newborn's body, combined image of T2WI and three -

dimensional reconstruction of areas of interest with automatic calculation of their volume.  

Anasarca, ascites (volume 53 cmı (khaki color)), bilateral hydrothorax (on the right, the fluid has free com-

munication with the fluid of pathological protrusion, with a total volume of 97 cmı (blue color), on the left ð 

20 cmı (light purple color)), pathological accumulation of fluid in the pericardium (3,4 cmı (orange color)), 

subarachnoid space (69 cmı (pink color)). Eventration of the diaphragm: the absence of a normal structure of 

the ventral and central part of the diaphragm on the right, which is a thin -walled sac directed into the ab-

dominal cavity and located ventra lly in the abdominal cavity on the right and filled with liquid (blue color) 

and free gas (88 cmı (purple color)), without moving the abdominal cavity and liver organs (brown color) into 

the thoracic cavity. Hypoplasia of the heart ð the volume of the hear t is 8 cmı (yellow). Hypoplasia of the 

lungs: the volume of the right lung is 7 cmı (light green color), the volume of the left lung is 11 cmı (fuchsia 

color).  
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ɝɑɜɐɢɌ əɑ ɚɛɜɑɐɑɗɫɑɞɝɫ. 

Ȯ ɛɜɌɎɚɕ ɛɗɑɎɜɌɗɨəɚɕ ɛɚɗɚɝɞɔ ɚɛɜɑɐɑ-

ɗɫɑɞɝɫ ɒɔɐɖɚɝɞɨ ɏɑɘɚɜɜɌɏɔɣɑɝɖɚɏɚ ɡɌɜɌɖɞɑ-

ɜɌ, ɒɔɐɖɚɝɞɨ Ɏ ɛɜɌɎɚɕ ɛɗɑɎɜɌɗɨəɚɕ ɛɚɗɚɝɞɔ 

ɔɘɑɑɞ ɝɎɚɍɚɐəɚɑ ɝɚɚɍɥɑəɔɑ ɝ ɒɔɐɖɚɝɞɨɪ ɛɌ-

ɞɚɗɚɏɔɣɑɝɖɚɏɚ ɎɧɛɫɣɔɎɌəɔɫ, ɜɌɝɛɚɗɌɏɌɪɥɑ-

ɏɚɝɫ Ɏ ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ, ɚɍɥɔɕ ɔɡ ɚɍɦɑɘ 

ɝɚɝɞɌɎɗɫɑɞ 97 ɝɘı. Ȯ ɗɑɎɚɕ ɛɗɑɎɜɌɗɨəɚɕ ɛɚɗɚ-

ɝɞɔ ð ɞɜɌəɝɝɟɐɌɞ ɚɍɦɑɘɚɘ 20 ɝɘı. ȿɐɑɗɨəɧɕ 

ɚɍɦɑɘ ɒɔɐɖɚɝɞɔ Ɏ ɗɑɎɚɕ ɛɗɑɎɜɌɗɨəɚɕ ɛɚɗɚ-

ɝɞɔ ɚɞəɚɝɔɞɑɗɨəɚ Ĳ ɏɜɟɐəɚɕ ɛɚɗɚɝɞɔ ɝɚɝɞɌɎ-

ɗɫɑɞ 15,3%, Ɏ ɛɜɌɎɚɕ ɛɗɑɎɜɌɗɨəɚɕ ɛɚɗɚɝɞɔ 

ɚɛɜɑɐɑɗɔɞɨ əɑ ɛɜɑɐɝɞɌɎɗɫɑɞɝɫ Ɏɚɓɘɚɒəɧɘ 

ɔɓ-ɓɌ ɝɚɚɍɥɑəɔɫ ɒɔɐɖɚɝɞɔ ɏɜɟɐəɚɕ ɔ ɍɜɪɤ-

əɚɕ ɛɚɗɚɝɞɑɕ Ɏ ɛɜɑɐɑɗɌɡ ɩɎɑəɞɜɌɢɔɔ. Ȯ ɏɜɟɐ-

əɚɕ ɛɚɗɚɝɞɔ ɝɛɜɌɎɌ ɚɛɜɑɐɑɗɫɑɞɝɫ əɌɗɔɣɔɑ 

ɝɎɚɍɚɐəɚɏɚ ɏɌɓɌ, ɝɎɚɍɚɐəɚ ɝɚɚɍɥɌɪɥɑɏɚɝɫ ɝ 

ɏɌɓɚɘ, ɗɚɖɌɗɔɓɟɪɥɔɘɝɫ Ɏ ɛɜɑɐɑɗɌɡ Ɏɧɛɫɣɔ-

ɎɌəɔɫ ɛɌɞɚɗɚɏɔɣɑɝɖɚɕ ɣɌɝɞɔ ɐɔɌɠɜɌɏɘɧ, 

ɚɍɥɔɘ ɚɍɦɑɘɚɘ 88 ɝɘı. Ȯ ɏɜɟɐəɚɕ ɛɚɗɚɝɞɔ 

ɝɗɑɎɌ ɚɛɜɑɐɑɗɫɑɞɝɫ əɌɗɔɣɔɑ ɝɎɚɍɚɐəɚɏɚ ɏɌɓɌ 

Ɏ ɚɍɦɑɘɑ 68 ɝɘı (ɜɔɝ. 4 ɐ, ɑ). 

Ȯɑɜɡəɔɑ ɐɧɡɌɞɑɗɨəɧɑ ɛɟɞɔ ɛɜɚɡɚɐɔɘɧ, 

ɡɜɫɥɔ ɏɚɜɞɌəɔ ɔ ɞɜɌɡɑɔ ɢɑɗɧ, Ɏ ɛɜɚɝɎɑɞɑ 

ɏɚɜɞɌəɔ, ɞɜɌɡɑɔ ɎɔɓɟɌɗɔɓɔɜɟɑɞɝɫ ɩəɐɚɞɜɌɡɑ-

ɌɗɨəɌɫ ɞɜɟɍɖɌ. ȰɔɌɘɑɞɜ ɞɜɌɡɑɔ ð 6,8 ɘɘ, 

ɛɜɌɎɚɏɚ ɏɗɌɎəɚɏɚ ɍɜɚəɡɌ ð 3,3 ɘɘ, ɗɑɎɚɏɚ 

ɏɗɌɎəɚɏɚ ɍɜɚəɡɌ ð 3,7 ɘɘ. Ⱥɍɦɑɘ ɛɜɌɎɚɏɚ 

ɗɑɏɖɚɏɚ ð 8 ɝɘı, ɗɑɎɚɏɚ ɗɑɏɖɚɏɚ ð 11 ɝɘı, 

ɟɐɑɗɨəɧɕ ɚɍɦɑɘ ɛɜɌɎɚɏɚ ɗɑɏɖɚɏɚ ɚɞəɚɝɔɞɑɗɨ-

əɚ Ĳ ɏɜɟɐəɚɕ ɛɚɗɚɝɞɔ ð 6,8%, ɗɑɎɚɏɚ ɗɑɏɖɚɏɚ 

ð 9,3%, ɚɍɚɔɡ ɗɑɏɖɔɡ Ɏ ɏɜɟɐəɚɕ ɛɚɗɚɝɞɔ ð 

16,1%, ɓəɌɣɑəɔɫ ȸȼȾ-ɛɚɖɌɓɌɞɑɗɑɕ ɜɌɓɎɔɞɔɫ 

ɔ ɐɧɡɌɞɑɗɨəɚɕ ɝɛɚɝɚɍəɚɝɞɔ ɗɑɏɖɔɡ ð 0,16 ɔ 

1,35 ɝɚɚɞɎɑɞɝɞɎɑəəɚ, ɣɞɚ ɝɎɔɐɑɞɑɗɨɝɞɎɟɑɞ ɚ 

ɎɧɜɌɒɑəəɚɕ ɏɔɛɚɛɗɌɓɔɔ ɚɍɚɔɡ ɗɑɏɖɔɡ. ȺɍɌ 

ɗɑɏɖɔɡ ɔɘɑɪɞ əɑɚɐəɚɜɚɐəɧɕ ɝɔɏəɌɗ ɞɖɌəɔ, 

ɝɚɚɞɎɑɞɝɞɎɟɪɥɔɕ ɘəɚɒɑɝɞɎɑəəɧɘ ɚɣɌɏɌɘ 

ɖɜɚɎɚɔɓɗɔɫəɔɕ. ȯɜɌɐɔɑəɞ ȸȼ-ɔəɞɑəɝɔɎəɚɝɞɔ 

ɝɔɏəɌɗɌ Ɏ ɞɖɌəɔ ɗɑɏɖɔɡ əɑ ɚɛɜɑɐɑɗɫɑɞɝɫ.  

ȰɔɌɠɜɌɏɘɌ ɝɗɑɎɌ ɖɟɛɚɗɚɚɍɜɌɓəɚɕ ɠɚɜ-

ɘɧ, ɖɟɛɚɗ ɚɛɜɑɐɑɗɫɑɞɝɫ əɌ ɟɜɚɎəɑ ɓɌɐəɔɡ 

ɚɞɐɑɗɚɎ IX-X ɜɑɍɑɜ. ȰɔɌɠɜɌɏɘɌ ɜɌɎəɚɘɑɜəɚɕ 

ɞɚɗɥɔəɧ əɌ Ɏɝɑɘ ɛɜɚɞɫɒɑəɔɔ 1,8 ɘɘ əɌ 

Ɏɝɑɘ ɛɜɚɞɫɒɑəɔɔ. 

ȰɔɌɠɜɌɏɘɌ ɝɛɜɌɎɌ ɔɘɑɑɞ əɑɛɜɌɎɔɗɨəɚɑ 

ɝɞɜɚɑəɔɑ: ɚɞɘɑɣɌɑɞɝɫ ɚɞɝɟɞɝɞɎɔɑ ɎɔɓɟɌɗɔɓɌ-

ɢɔɔ ɎɑəɞɜɌɗɨəɚɕ ɔ ɢɑəɞɜɌɗɨəɚɕ ɣɌɝɞɔ ɐɔɌ-

ɠɜɌɏɘɧ, ɚɞɝɟɞɝɞɎɔɑ ɖɟɛɚɗɌ ɐɔɌɠɜɌɏɘɧ, Ɏ 

ɐɚɜɓɌɗɨəɚɕ ɣɌɝɞɔ ɐɔɌɠɜɌɏɘɌ əɑɝɖɚɗɨɖɚ 

ɟɞɚɗɥɑəɌ (ɐɚ 4 ɘɘ). Ȯ ɎɑəɞɜɌɗɨəɚɕ ɔ ɢɑə-

ɞɜɌɗɨəɚɕ ɣɌɝɞɔ ɐɔɌɠɜɌɏɘɌ ɝɛɜɌɎɌ ɛɜɑɐɝɞɌɎ-

ɗɫɑɞ ɝɚɍɚɕ ɞɚəɖɚɝɞɑəəɧɕ ɘɑɤɚɖ, ɚɍɜɌɓɚɎɌə-

əɧɕ ɩɗɌɝɞɔɣəɚɕ ɞɖɌəɨɪ, ɝɎɚɍɚɐəɚ ɜɌɝɛɚɗɌ-

ɏɌɪɥɔɕɝɫ Ɏ ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ ɎɑəɞɜɌɗɨəɚ 

ɝɛɜɌɎɌ ɔ ɓɌɛɚɗəɑəəɧɕ ɒɔɐɖɚɝɞɨɪ ɏɑɘɚɜɜɌ-

ɏɔɣɑɝɖɚɏɚ ɡɌɜɌɖɞɑɜɌ, ɝɎɚɍɚɐəɚ ɝɚɚɍɥɌɪɥɑɕ-

ɝɫ ɝ ɒɔɐɖɚɝɞɨɪ ɛɜɌɎɚɕ ɏɜɟɐəɚɕ ɛɚɗɚɝɞɔ, ɚɍ-

ɥɔɘ ɚɍɦɑɘɚɘ 97 ɝɘı ɔ ɝɎɚɍɚɐəɧɘ ɏɌɓɚɘ ɚɍɦ-

ɑɘɚɘ 88 ɝɘı (ɜɔɝ. 4).  ȼɑɍɑɜəɚ-

ɐɔɌɠɜɌɏɘɌɗɨəɧɑ ɟɏɗɧ ɐɔɌɠɜɌɏɘɧ ð ɛɚ Ɏɝɑɘɟ 

ɛɑɜɔɘɑɞɜɟ ɝɗɑɎɌ ɔ Ɏ ɐɚɜɓɌɗɨəɚɕ ɚɍɗɌɝɞɔ 

ɝɛɜɌɎɌ ð ɚɞɣɑɞɗɔɎɧɑ, ɝɏɗɌɒɑəɧ ɔ ɓɌɛɚɗəɑəɧ 

ɛɗɑɎɜɌɗɨəɚɕ ɒɔɐɖɚɝɞɨɪ.  

ȺɜɏɌəɧ ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ ɝɘɑɥɑəɧ 

ɐɚɜɓɌɗɨəɚ ɔ ɎɗɑɎɚ ɓɌ ɝɣɑɞ ɘɑɤɖɚɚɍɜɌɓəɚɏɚ 

ɎɧɛɫɣɔɎɌəɔɫ ɔɓ ɏɜɟɐəɚɕ ɛɚɗɚɝɞɔ, ɗɚɖɌɗɔɓɟ-

ɪɥɑɏɚɝɫ əɑɛɚɝɜɑɐɝɞɎɑəəɚ ɛɚɐ ɛɑɜɑɐəɑɕ 

ɍɜɪɤəɚɕ ɝɞɑəɖɚɕ ɝɛɜɌɎɌ. Ȯ ɍɜɪɤəɚɕ ɛɚɗɚ-

ɝɞɔ ɞɜɌəɝɝɟɐɌɞ ɚɍɦɑɘɚɘ 53 ɝɘı (ɟɐɑɗɨəɧɕ 

ɚɍɦɑɘ ð 13%). Ȼɑɣɑəɨ ɜɌɓɘɑɜɌɘɔ 86ɡ52ɡ36 

ɘɘ, ɚɍɦɑɘɚɘ 91 ɝɘı, əɑɝɖɚɗɨɖɚ ɝɘɑɥɑəɌ Ɏɗɑ-

Ɏɚ ɖɓɌɐɔ (ɜɔɝ. 4 Ɍ - Ɏ). ȶɚəɞɟɜɧ ɛɑɣɑəɔ ɣɑɞ-

ɖɔɑ ɜɚɎəɧɑ, ɎɧɫɎɗɑəɧ ɘəɚɒɑɝɞɎɑəəɧɑ ɚɣɌɏɔ 

ɖɜɚɎɚɔɓɗɔɫəɔɕ Ɏ ɖɌɛɝɟɗɟ ɛɑɣɑəɔ. ȴəɞɑəɝɔɎ-

əɚɝɞɨ ɝɔɏəɌɗɌ ɛɌɜɑəɡɔɘɧ ɛɑɣɑəɔ əɑɝɖɚɗɨɖɚ 

əɑɏɚɘɚɏɑəəɧɕ ɓɌ ɝɣɑɞ əɌɗɔɣɔɫ ɟɣɌɝɞɖɚɎ ɛɚ-

ɝɘɑɜɞəɧɡ ɏɔɛɚɝɞɌɓɚɎ. Ȯ ɝɚɝɟɐɌɡ ɛɑɣɑəɔ ɛɜɑ-

ɔɘɟɥɑɝɞɎɑəəɚ Ɏɍɗɔɓɔ Ɏɚɜɚɞ ɚɛɜɑɐɑɗɫɪɞɝɫ 

ɝɖɚɛɗɑəɔɫ ɝɎɚɍɚɐəɚɏɚ ɏɌɓɌ. 

ȮɔɓɟɌɗɔɓɔɜɟɪɞɝɫ ɚɍɑ ɛɚɣɖɔ. ȼɌɝɛɚɗɚ-

ɒɑəɔɑ ɚɍɚɔɡ ɛɚɣɑɖ ɞɔɛɔɣəɚɑ, ɍɚɍɚɎɔɐəɚɕ 

ɠɚɜɘɧ, ɜɌɓɘɑɜɌɘɔ: ɛɜɌɎɌɫ ð 35,6ɡ19ɡ26 ɘɘ, 

ɗɑɎɌɫ ð 35,6ɡ19ɡ26 ɘɘ. ȶɚəɞɟɜɧ ɛɚɣɑɖ ɣɑɞ-

ɖɔɑ, ɜɚɎəɧɑ əɌ Ɏɝɑɘ ɛɜɚɞɫɒɑəɔɔ. ȾɚɗɥɔəɌ 

ɖɚɜɖɚɎɚɏɚ ɝɗɚɫ 3 ɘɘ. Ȼɚɣɑɣəɧɑ ɗɚɡɌəɖɔ 

əɚɜɘɌɗɨəɚɏɚ ɝɞɜɚɑəɔɫ, ɝɔɘɘɑɞɜɔɣəɧ ɝ ɚɍɑɔɡ 

ɝɞɚɜɚə. ȼɌɓɘɑɜɧ ɗɚɡɌəɚɖ Ɏ ɛɜɌɎɚɕ ɛɚɣɖɑ 

12ɡ13 ɘɘ, ɗɑɎɚɕ ɛɚɣɖɑ 11ɡ15 ɘɘ. Ƚɚɐɑɜɒɔ-

ɘɚɑ ɏɚɘɚɏɑəəɚɑ, ɒɔɐɖɚɝɞəɚɏɚ ɡɌɜɌɖɞɑɜɌ. 

ɃɌɤɑɣəɌɫ ɝɔɝɞɑɘɌ ɛɚɣɑɖ ɍɑɓ ɚɝɚɍɑəəɚɝɞɑɕ. 

Ⱥɛɜɑɐɑɗɫɪɞɝɫ ɘəɚɒɑɝɞɎɑəəɧɑ ɞɚɣɑɣəɧɑ 

ɖɜɚɎɚɔɓɗɔɫəɔɫ Ɏ ɖɌɛɝɟɗɟ ɚɍɑɔɡ ɛɚɣɑɖ. ȸɚɣɑ-

ɞɚɣəɔɖɔ ɎɔɓɟɌɗɔɓɔɜɟɪɞɝɫ ɛɚ ɚɐəɚɘɟ ɝ ɚɍɑɔɡ 

ɝɞɚɜɚə, ɤɔɜɔəɌ ɔɡ ð 2 ɘɘ, ɡɚɐ ɌəɌɞɚɘɔɣɑɝɖɔ 

ɝɚɡɜɌəɑə. 

Ȼɚɝɗɑ ɓɌɎɑɜɤɑəɔɫ ɛɚɝɘɑɜɞəɚɏɚ ȸȼȾ-

ɔɝɝɗɑɐɚɎɌəɔɫ ɛɜɚɎɑɐɑəɚ ɛɌɞɚɗɚɏɚɌəɌɞɚɘɔɣɑ-

ɝɖɚɑ Ɏɝɖɜɧɞɔɑ. Ȼɜɔ Ɍɟɞɚɛɝɔɔ ɛɚɐɖɚɒəɚ-

ɒɔɜɚɎɌɫ ɖɗɑɞɣɌɞɖɌ əɌ ɏɜɟɐɔ ɞɚɗɥɔəɚɕ 1,0 

ɝɘ, əɌ ɒɔɎɚɞɑ ð 0,7 ɝɘ, ɛɜɔ ɜɌɓɜɑɓɑ Ɏɧɐɑɗɫ-

ɑɞɝɫ ɝɎɑɞɗɌɫ ɒɔɐɖɚɝɞɨ. 

Ȼɜɔ ɛɌɞɚɗɚɏɚɌəɌɞɚɘɔɣɑɝɖɚɘ ɔɝɝɗɑɐɚ-

ɎɌəɔɔ ɖɚɝɞɔ ɣɑɜɑɛɌ ɢɑɗɧ. ȯɚɗɚɎəɚɕ ɘɚɓɏ 

ɘɌɝɝɚɕ 219 ɏ. ȸɚɓɏɚɎɧɑ ɚɍɚɗɚɣɖɔ ɏɗɌɐɖɔɑ 

ɍɗɑɝɞɫɥɔɑ. ȴɓɎɔɗɔəɧ ɟɛɗɚɥɑəɧ, ɍɚɜɚɓɐɧ 

ɝɏɗɌɒɑəɧ. ȯɚɗɚɎəɚɕ ɘɚɓɏ əɌ ɜɌɓɜɑɓɑ ɘɫɏɖɚɕ 

ɖɚəɝɔɝɞɑəɢɔɔ, ɝɎɑɞɗɚ-ɜɚɓɚɎɚɏɚ ɢɎɑɞɌ, ɏɜɌəɔ-

ɢɌ ɍɑɗɚɏɚ ɔ ɝɑɜɚɏɚ ɎɑɥɑɝɞɎɌ ɎɧɜɌɒɑəɌ ɝɗɌɍɚ. 

ȮɑɥɑɝɞɎɚ ɘɚɓɏɌ ɎɗɌɒəɚɑ. Ȼɚɗɚɝɞɔ ɛɜɌɎɚɏɚ ɔ 

ɗɑɎɚɏɚ ɍɚɖɚɎɧɡ ɔ III ɒɑɗɟɐɚɣɖɚɎ ɜɌɝɤɔɜɑəɧ, 

ɩɛɑəɐɔɘɌ ɔɡ ɍɗɑɝɞɫɥɌɫ, ɝɎɑɞɗɚ-ɝɑɜɚɏɚ ɢɎɑɞɌ. 

ȸɚɓɒɑɣɚɖ: ɛɚɗɟɤɌɜɔɫ ɝɔɘɘɑɞɜɔɣəɧɑ, əɌ 

ɜɌɓɜɑɓɑ ɏɜɌəɔɢɌ ɝɑɜɚɏɚ ɔ ɍɑɗɚɏɚ ɎɑɥɑɝɞɎɌ əɑ 

ɎɧɜɌɒɑəɌ.  

ȺɜɏɌəɧ ɏɜɟɐəɚɕ ɛɚɗɚɝɞɔ ɜɌɝɛɚɗɚɒɑəɧ 

əɑɛɜɌɎɔɗɨəɚ. Ȯ ɛɜɌɎɚɕ  ɔ ɗɑɎɚɕ ɛɗɑɎɜɌɗɨəɚɕ 

ɛɚɗɚɝɞɔ  ɒɔɐɖɚɝɞɨ  ɖɜɌɝəɚɎɌɞɚɏɚ ɢɎɑɞɌ ɚɍɦɑ- 
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ɘɚɘ ɝɚɚɞɎɑɞɝɞɎɑəəɚ 65 ɘɗ ɔ 25 ɘɗ. Ȯ ɍɜɪɤ-

əɚɕ ɛɚɗɚɝɞɔ ɒɔɐɖɚɝɞɔ 50 ɘɗ ɏɑɘɚɜɜɌɏɔɣɑ-

ɝɖɚɕ ɒɔɐɖɚɝɞɔ. ȰɔɌɠɜɌɏɘɌ ɝɗɑɎɌ ɖɟɛɚɗɚɚɍ-

ɜɌɓəɚɕ ɠɚɜɘɧ ɞɚɗɥɔəɚɕ 2 ɘɘ ɚɍɧɣəɚɕ ɗɚɖɌ-

ɗɔɓɌɢɔɔ, ɝɛɜɌɎɌ ɐɔɌɠɜɌɏɘɌ ɛɜɑɐɝɞɌɎɗɑəɌ 

ɝɚɑɐɔəɔɞɑɗɨəɚɞɖɌəəɧɘ ɞɚəɖɚɝɞɑəəɧɘ ɘɑɤ-

ɖɚɘ, ɛɜɔɗɑɒɌɥɔɘ ɖ ɐɔɌɠɜɌɏɘɌɗɨəɚɕ ɛɚ-

Ɏɑɜɡəɚɝɞɔ ɛɑɣɑəɔ, ɜɌɝɛɚɗɚɒɑəəɚɕ əɌ ɟɜɚɎəɑ 

ɛɜɌɎɚɏɚ ɛɚɐɜɑɍɑɜɨɫ (ɜɔɝ. 5). 

ȻɑɜɔɖɌɜɐ ɝɑɜɚ-ɜɚɓɚɎɚɏɚ ɢɎɑɞɌ, ɍɗɑɝɞɫ-

ɥɔɕ, Ɏ ɛɚɗɚɝɞɔ ɑɏɚ 2,0 ɘɗ ɝɎɑɞɗɚ-ɒɑɗɞɚɎɌɞɚɕ  

ɛɜɚɓɜɌɣəɚɕ ɒɔɐɖɚɝɞɔ. Ƚɑɜɐɢɑ ɖɚəɟɝɚɎɔɐəɚɕ 

ɠɚɜɘɧ, ɜɌɓɘɑɜɌɘɔ 2,8ɡ2,2ɡ1,7 ɝɘ ɔ ɘɌɝɝɚɕ 

6,7 ɏ. Ȼɚɐ ɩɛɔɖɌɜɐɚɘ ɘɑɗɖɚɞɚɣɑɣəɧɑ ɖɜɚɎɚ-

ɔɓɗɔɫəɔɫ. ȾɚɗɥɔəɌ ɘɔɚɖɌɜɐɌ ɗɑɎɚɏɚ ɔ ɛɜɌ-

Ɏɚɏɚ ɒɑɗɟɐɚɣɖɚɎ 0,3 ɝɘ. Ȯɑɜɡəɫɫ ɔ əɔɒəɫɫ 

ɛɚɗɧɑ Ɏɑəɧ ɛɜɚɡɚɐɔɘɧ, ɚɎɌɗɨəɚɑ ɚɖəɚ ɚɞ-

ɖɜɧɞɚ ɐɔɌɘɑɞɜɚɘ 0,3 ɝɘ. ȶɗɌɛɌəɧ ɝɑɜɐɢɌ 

ɝɠɚɜɘɔɜɚɎɌəɧ ɛɜɌɎɔɗɨəɚ. ȴəɞɔɘɌ Ɍɚɜɞɧ 

ɏɗɌɐɖɌɫ ɍɗɑɝɞɫɥɌɫ, ɛɑɜɔɘɑɞɜ Ɏ ɚɍɗɌɝɞɔ ɐɟɏɔ 

1,4 ɝɘ, ɞɜɔ ɛɚɗɟɗɟəəɧɑ ɓɌɝɗɚəɖɔ ɝɠɚɜɘɔɜɚ-

ɎɌəɧ ɛɜɌɎɔɗɨəɚ.  

Ȯɑɜɡəɔɑ ɐɧɡɌɞɑɗɨəɧɑ ɛɟɞɔ ɛɜɚɡɚɐɔɘɧ. 

Ȼɚɐ ɎɔɝɢɑɜɌɗɨəɚɕ ɛɗɑɎɜɚɕ ɘɑɗɖɚɞɚɣɑɣəɧɑ 

ɖɜɚɎɚɔɓɗɔɫəɔɫ. ȷɑɎɚɑ ɗɬɏɖɚɑ ɜɌɓɐɑɗɑəɚ əɌ 

Ɏɑɜɡəɪɪ ɔ əɔɒəɪɪ ɐɚɗɔ, ɓɌəɔɘɌɑɞ 2/3 

ɛɗɑɎɜɌɗɨəɚɕ ɛɚɗɚɝɞɔ. ȻɜɌɎɚɑ ɗɑɏɖɚɑ ɜɌɓɐɑɗɑ-

əɚ əɌ Ɏɑɜɡəɪɪ, ɝɜɑɐəɪɪ ɔ əɔɒəɪɪ ɐɚɗɔ, 

ɓɌəɔɘɌɑɞ ĳ ɣɌɝɞɨ ɛɗɑɎɜɌɗɨəɚɕ ɛɚɗɚɝɞɔ. ȹɌ 

ɜɌɓɜɑɓɑ ɞɖɌəɨ ɗɑɏɖɔɡ ɖɜɌɝəɚɎɌɞɚɏɚ ɢɎɑɞɌ, 

ɛɜɔ əɌɐɌɎɗɔɎɌəɔɔ ɝ ɛɚɎɑɜɡəɚɝɞɔ ɜɌɓɜɑɓɌ 

Ɏɧɐɑɗɫɑɞɝɫ əɑɍɚɗɨɤɚɑ ɖɚɗɔɣɑɝɞɎɚ ɒɔɐɖɚɕ 

ɖɜɚɎɔ. ȻɜɌɎɚɑ ɗɬɏɖɚɑ ɘɌɝɝɚɕ 8,0 ɏ, ɗɑɎɚɑ ɗɬɏ-

ɖɚɑ ð 17,3 ɏ, ɚɍɥɑɕ ɘɌɝɝɚɕ 17,3 ɏ. Ȼɜɔ ɛɜɚ-

Ɏɑɐɑəɔɔ Ɏɚɐəɚɕ ɛɜɚɍɧ ɖɟɝɚɣɖɔ ɞɖɌəɔ ɛɜɌɎɚ-

ɏɚ ɔ ɗɑɎɚɏɚ ɗɬɏɖɚɏɚ ɞɚəɟɞ Ɏ Ɏɚɐɑ. 

Ȼɑɣɑəɨ ɘɌɝɝɚɕ 73,4 ɏ, ɜɌɓɘɑɜɌɘɔ 

10,5ɡ5,5ɡ6ɡ2,5, ɛɜɌɎɌɫ ɐɚɗɫ ɛɑɣɑəɔ ð 

5,5ɡ5,5ɡ2 ɝɘ. ȶɌɛɝɟɗɌ ɛɑɣɑəɔ ɏɗɌɐɖɌɫ, ɍɗɑ-

ɝɞɫɥɌɫ. ȹɌ ɜɌɓɜɑɓɑ ɞɖɌəɨ ɛɑɣɑəɔ ɖɜɌɝəɚɎɌ-

ɞɚ-ɖɚɜɔɣəɑɎɚɏɚ ɢɎɑɞɌ, əɌ ɚɥɟɛɨ ɘɫɏɖɚ-

ɩɗɌɝɞɔɣəɚɕ  ɖɚəɝɔɝɞɑəɢɔɔ. Ȼɚɣɖɔ ɍɚɍɚɎɔɐ-

əɚɕ ɠɚɜɘɧ. ȻɜɌɎɌɫ ɛɚɣɖɌ ɜɌɓɘɑɜɌɘɔ 

2,7ɡ1,7ɡ1,9 ɝɘ, ɘɌɝɝɚɕ 8,66 ɏ, ɗɑɎɌɫ ɛɚɣɖɌ 

ɜɌɓɘɑɜɌɘɔ 3,5ɡ1,5ɡ1,7 ɝɘ, ɘɌɝɝɚɕ 9,0 ɏ. ȶɌɛ-

ɝɟɗɌ ɏɗɌɐɖɌɫ, ɍɗɑɝɞɫɥɌɫ, ɝɑɜɚɎɌɞɚɏɚ ɢɎɑɞɌ, 

ɝəɔɘɌɑɞɝɫ ɗɑɏɖɚ. ȻɚɎɑɜɡəɚɝɞɨ ɛɚɣɖɔ ɐɚɗɨɣɌ-

ɞɌɫ, ɝɔəɪɤəɚ-ɖɜɌɝəɚɏɚ ɢɎɑɞɌ. ȹɌ ɜɌɓɜɑɓɑ 

ɏɜɌəɔɢɌ ɖɚɜɖɚɎɚɏɚ ɔ ɘɚɓɏɚɎɚɏɚ ɝɗɚɫ ɣɑɞɖɌɫ, 

ɖɚɜɖɚɎɧɕ ɝɗɚɕ ɝɑɜɚ-ɜɚɓɚɎɚɏɚ ɢɎɑɞɌ, ɘɚɓɏɚ-

Ɏɚɕ ɝɗɚɕ ɞɑɘəɚ-ɖɜɌɝəɚɏɚ ɢɎɑɞɌ. Ȼɚɣɑɣəɧɑ 

ɗɚɡɌəɖɔ ɔ ɣɌɤɑɣɖɔ əɑ ɜɌɝɤɔɜɑəɧ. Ⱦɔɘɟɝ 

ɘɌɝɝɚɕ 5,21 ɏ, ɘɫɏɖɚɕ ɖɚəɝɔɝɞɑəɢɔɔ, əɌ ɜɌɓ-

ɜɑɓɑ ɝɑɜɚɎɌɞɚ-ɜɚɓɚɎɚɏɚ ɢɎɑɞɌ. ȹɌɐɛɚɣɑɣəɔɖɔ 

ɞɜɑɟɏɚɗɨəɚɕ ɠɚɜɘɧ: ɗɑɎɧɕ ɘɌɝɝɚɕ 1,4 ɏ, 

ɛɜɌɎɧɕ ð 1,1 ɏ, əɌ ɜɌɓɜɑɓɑ ɝɎɑɞɗɚ-

ɖɚɜɔɣəɑɎɚɏɚ ɢɎɑɞɌ, ɝɗɚɔ əɑ ɚɛɜɑɐɑɗɫɪɞɝɫ.   

Ȼɜɔ ɏɔɝɞɚɗɚɏɔɣɑɝɖɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɏɚ-

ɗɚɎəɚɏɚ ɘɚɓɏɌ ɚɛɜɑɐɑɗɫɪɞɝɫ ɛɜɔɓəɌɖɔ ɛɑɜɔ-

ɢɑɗɗɪɗɫɜəɚɏɚ ɔ ɛɑɜɔɎɌɝɖɟɗɫɜəɚɏɚ ɚɞɑɖɌ; Ɏ 

ɚɍɚɔɡ ɗɑɏɖɔɡ ɝɌɖɖɟɗɫɜəɌɫ ɝɞɌɐɔɫ ɜɌɓɎɔɞɔɫ, 

ɌɞɑɗɑɖɞɌɓɧ, ɏɔɌɗɔəɚɎɧɑ ɘɑɘɍɜɌəɧ ɔ ɟɣɌɝɞɖɔ 

ɝɎɑɒɔɡ ɖɜɚɎɚɔɓɗɔɫəɔɕ, ɖɚɗɔɣɑɝɞɎɚ ɜɌɐɔɌɗɨ-

əɧɡ ɌɗɨɎɑɚɗ ð 2 (ɜɔɝ. 6 Ɍ, ɍ); Ɏ ɘɔɚɖɌɜɐɑ ð 

ɚɞɑɖ ɝɞɜɚɘɧ; Ɏ ɛɑɣɑəɔ ð ɛɚɗəɚɖɜɚɎɔɑ ɢɑə-

ɞɜɌɗɨəɧɡ ɚɞɐɑɗɚɎ ɐɚɗɑɖ; Ɏ ɛɚɣɖɌɡ ð əɑɖɜɚɓ 

ɚɞɐɑɗɨəɧɡ əɑɠɜɚɢɔɞɚɎ; Ɏ ɞɔɘɟɝɑ ð Ɍɖɢɔɐɑə-

ɞɌɗɨəɌɫ ɞɜɌəɝɠɚɜɘɌɢɔɫ I-II ɝɞɌɐɔɔ. ȰɔɌ-

ɠɜɌɏɘɌ (ɛɜɔ ɚɖɜɌɝɖɑ ɏɑɘɌɞɚɖɝɔɗɔəɚɘ ɔ ɛɚ 

ɎɌə ȯɔɓɚə): ɛɜɌɎɌɫ ɣɌɝɞɨ ɛɜɑɐɝɞɌɎɗɑəɌ ɝɚ-

ɑɐɔəɔɞɑɗɨəɚɞɖɌəəɧɘɔ ɎɚɗɚɖəɌɘɔ ɝ ɚɞɐɑɗɨ-

əɧɘɔ ɘɧɤɑɣəɧɘɔ ɎɚɗɚɖəɌɘɔ, ɎɧɝɞɗɌəəɌɫ 

ɝəɌɜɟɒɔ ɘɑɓɚɞɑɗɔɌɗɨəɧɘɔ ɖɗɑɞɖɌɘɔ (ɜɔɝ. 6 

Ɏ, ɏ); ɗɑɎɌɫ ɣɌɝɞɨ ɚɍɧɣəɚɏɚ ɝɞɜɚɑəɔɫ.  

 

ȼɔɝ. 5 Ɍ (Fig. 5 Ɍ) 

 

ȼɔɝ. 5 ɍ (Fig. 5 b) 

 

ȼɔɝ. 5 Ɏ (Fig. 5 ɝ) 

ȼɔɝ. 5.     ɀɚɞɚɏɜɌɠɔɔ. 

ȻɜɌɎɚɝɞɚɜɚəəɫɫ ɐɔɌɠɜɌɏɘɌɗɨəɌɫ ɩɎɑəɞɜɌɢɔɫ ɔ ɏɔɛɚɛɗɌɓɔɫ ɚɍɚɔɡ ɗɑɏɖɔɡ: Ɍ, ɍ ð Ɍɟɞɚɛɝɔɫ, Ɏəɑɤəɔɕ Ɏɔɐ, 

Ɏ ð Ɍɟɞɚɛɝɔɫ, ɚɜɏɌəɚɖɚɘɛɗɑɖɝ, Ɏəɑɤəɔɕ Ɏɔɐ. 

Fig. 5.    Photos. 

Right -sided diaphragmatic eventration and hypoplasia of both lungs: Ɍ, b ð autopsy, appearance, c ð autopsy, 

organ complex, appearance.  
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ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɛɚ ɐɌəəɧɘ ɛɜɔɒɔɓ-

əɑəəɧɡ ɔ ɛɚɝɘɑɜɞəɧɡ ɗɟɣɑɎɧɡ ɔɝɝɗɑɐɚɎɌəɔɕ 

ɔ ɜɑɓɟɗɨɞɌɞɌɘ ɛɌɞɚɗɚɏɚɌəɌɞɚɘɔɣɑɝɖɚɏɚ 

Ɏɝɖɜɧɞɔɫ ɍɧɗɚ ɟɝɞɌəɚɎɗɑəɚ əɌɗɔɣɔɑ Ɏɜɚɒ-

ɐɑəəɚɕ ɛɜɌɎɚɝɞɚɜɚəəɑɕ ɐɔɌɠɜɌɏɘɌɗɨəɚɕ 

ɩɎɑəɞɜɌɢɔɔ, Ɍ ɞɌɖɒɑ əɑɔɘɘɟəəɚɕ Ɏɚɐɫəɖɔ 

ɛɗɚɐɌ ɔ ɏɔɛɚɛɗɌɓɔɔ ɚɍɚɔɡ ɗɑɏɖɔɡ.  

ȮɌɒəɚɕ ɚɝɚɍɑəəɚɝɞɨɪ ɎɧɫɎɗɑəəɚɕ 

ɐɔɌɠɜɌɏɘɌɗɨəɚɕ ɩɎɑəɞɜɌɢɔɔ ɫɎɗɫɑɞɝɫ ɘɔ-

ɏɜɔɜɟɪɥɔɕ ɑɑ ɡɌɜɌɖɞɑɜ, ɡɌɜɌɖɞɑɜɔɓɟɪɥɔɕɝɫ 

ɜɑɢɔɐɔɎɌɘɔ ɑɑ ɛɑɜɑɘɑɥɑəɔɫ Ɏɘɑɝɞɑ ɝ ɛɜɌ-

Ɏɚɕ ɐɚɗɑɕ ɛɑɣɑəɔ Ɏ ɏɜɟɐəɟɪ ɛɚɗɚɝɞɨ ɛɜɔ ɔɓ-

ɘɑəɑəɔɔ ɛɚɗɚɒɑəɔɫ ɞɑɗɌ ɔ ɘɑɐɔɢɔəɝɖɔɡ ɘɌ-

əɔɛɟɗɫɢɔɫɡ. ȾɌɖ, əɌ ɛɜɑəɌɞɌɗɨəɧɡ ȿȳȴ ɚɞ-

ɝɟɞɝɞɎɚɎɌɗɔ ɛɜɔɓəɌɖɔ əɌɗɔɣɔɫ ɛɑɣɑəɔ Ɏ 

ɏɜɟɐəɚɕ ɛɚɗɚɝɞɔ, ɡɚɞɫ, ɖɌɖ ɘɧ ɟɒɑ ɚɞɘɑɣɌɗɔ, 

ȿȳȴ Ɏ ɛɜɑəɌɞɌɗɨəɚɘ ɛɑɜɔɚɐɑ əɑ ɎɝɑɏɐɌ ɛɚɓ-

Ɏɚɗɫɑɞ ɐɔɠɠɑɜɑəɢɔɜɚɎɌɞɨ ɛɑɣɑəɨ ɔ ɗɑɏɖɔɑ 

ɛɗɚɐɌ. Ȼɜɔ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚɘ ɔɝɝɗɑɐɚɎɌ-

əɔɔ ɝ Ɏəɟɞɜɔɝɚɝɟɐɔɝɞɧɘ ɖɚəɞɜɌɝɞəɧɘ ɟɝɔ-

ɗɑəɔɑɘ, Ɏɧɛɚɗəɑəəɚɘ ɛɚɝɗɑ ɜɚɒɐɑəɔɫ Ɏ Ɏɚɓ-

ɜɌɝɞɑ 35 ɘɔəɟɞ, ɛɜɌɎɌɫ ɐɚɗɫ ɛɑɣɑəɔ ɎɔɓɟɌɗɔ-

ɓɔɜɟɑɞɝɫ Ɏ ɛɜɌɎɚɕ ɏɜɟɐəɚɕ ɛɚɗɚɝɞɔ. ȺɐəɌɖɚ 

ɛɜɔ ɛɚɎɞɚɜəɚɕ ɜɑəɞɏɑəɚɏɜɌɠɔɔ əɌ ɝɜɚɖɑ 

ɒɔɓəɔ 2 ɣɌɝɌ 16 ɘɔəɟɞ ɛɜɔɓəɌɖɔ ɛɑɜɑɘɑɥɑ-

əɔɫ ɛɑɣɑəɔ Ɏ ɏɜɟɐəɟɪ ɛɚɗɚɝɞɨ ɚɞɝɟɞɝɞɎɚɎɌɗɔ.  

Ȼɜɔ ɛɚɝɘɑɜɞəɚɕ ȸȼȾ ɛɑɣɑəɨ ɔ ɐɜɟɏɔɑ 

ɚɜɏɌəɧ ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ ɞɌɖɒɑ Ɏ ɏɜɟɐəɚɕ 

 

ȼɔɝ. 6 Ɍ (Fig. 6 Ɍ) 

 

ȼɔɝ. 6 ɍ (Fig. 6 b) 

 

ȼɔɝ. 6 Ɏ (Fig. 6 ɝ) 

 

ȼɔɝ. 6 ɏ (Fig. 6 d) 

ȼɔɝ. 6.    ȸɔɖɜɚɛɜɑɛɌɜɌɞɧ. 

ȸɔɖɜɚɝɖɚɛɔɣɑɝɖɔɑ ɔɓɘɑəɑəɔɫ ɗɑɏɖɔɡ (Ɍ, ɍ) ɔ ɐɔɌɠɜɌɏɘɧ (Ɏ, ɏ): ɏɔɛɚɛɗɌɓɔɫ ɛɜɌɎɚɏɚ (Ɍ) ɔ ɗɑɎɚɏɚ (ɍ) ɗɑɏɖɚ-

ɏɚ, ɐɔɌɠɜɌɏɘɌ ɛɜɑɐɝɞɌɎɗɑəɌ ɝɚɑɐɔəɔɞɑɗɨəɚɞɖɌəəɧɘɔ ɎɚɗɚɖəɌɘɔ ɝ ɑɐɔəɔɣəɧɘɔ ɘɧɤɑɣəɧɘɔ ɎɚɗɚɖəɌ-

ɘɔ; ɚɖɜɌɝɖɌ: Ɍ-Ɏ ð ɏɑɘɌɞɚɖɝɔɗɔəɚɘ ɔ ɩɚɓɔəɚɘ, ɏ ð ɛɚ ɎɌə ȯɔɓɚə; Ɍ, ɍ, ɏ ð ɟɎ. 200, Ɏ ð ɟɎ. 100. 

Fig. 6.    Microslides.  

Microscopic changes in the lun gs (Ɍ, b) and diaphragm ( c, d): hypoplasia of the right (a) and left ( b) lungs, the 

diaphragm is represented by connective tissue fibers with single muscle fibers; coloration: a -c ð hematoxylin 

and eosin, d ð by van Gieson; a, b,d ð magnification Ɂ200, c ð magnification Ɂ100. 
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ɛɚɗɚɝɞɔ əɑ ɎɔɓɟɌɗɔɓɔɜɚɎɌɗɔɝɨ, ɚɐəɌɖɚ ɎɧɫɎ-

ɗɑəɚ əɌɗɔɣɔɑ ɞɚəɖɚɝɞɑəəɚɏɚ ɘɑɤɖɌ, ɔɝɡɚɐɫ-

ɥɑɏɚ ɔɓ ɏɜɟɐəɚɕ ɛɚɗɚɝɞɔ ɝɛɜɌɎɌ, ɚɍɜɌɓɚɎɌə-

əɚɏɚ ɩɗɌɝɞɔɣəɚɕ ɞɖɌəɨɪ, ɓɌɛɚɗəɑəəɚɏɚ ɒɔɐ-

ɖɚɝɞɨɪ ɔ ɝɎɚɍɚɐəɧɘ ɏɌɓɚɘ ɔ ɝɎɚɍɚɐəɚ ɜɌɝɛɚ-

ɗɌɏɌɪɥɑɏɚɝɫ Ɏ ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ ɎɑəɞɜɌɗɨəɚ 

ɝɛɜɌɎɌ, ɚɞɞɑɝəɫɫ ɐɚɜɓɌɗɨəɚ ɎɗɑɎɚ ɚɜɏɌəɧ 

ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ. 

ȺɐəɌɖɚ ɛɜɔ ɛɌɞɚɗɚɏɚɌəɌɞɚɘɔɣɑɝɖɚɘ 

Ɏɝɖɜɧɞɔɔ ɛɑɣɑəɨ ɎəɚɎɨ ɍɧɗɌ ɜɌɝɛɚɗɚɒɑəɌ Ɏ 

ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ, ɛɜɔ ɩɞɚɘ ɛɜɌɎɧɕ ɖɟɛɚɗ 

ɐɔɌɠɜɌɏɘɧ ɛɜɑɐɝɞɌɎɗɑə ɛɗɑəɣɌɞɚɏɚ ɎɔɐɌ ɚɍ-

ɜɌɓɚɎɌəɔɑɘ ɘɑɤɖɚɎɔɐəɚɕ ɠɚɜɘɧ, əɌɛɜɌɎ-

ɗɑəəɧɘ Ɏ ɍɜɪɤəɟɪ ɛɚɗɚɝɞɨ. Ȯ ɛɜɌɎɚɕ ɛɗɑɎ-

ɜɌɗɨəɚɕ ɛɚɗɚɝɞɔ ɔ Ɏ ɘɑɤɖɚɎɔɐəɚɘ Ɏɧɛɫɣɔ-

ɎɌəɔɔ ɛɜɌɎɚɕ ɣɌɝɞɔ ɐɔɌɠɜɌɏɘɧ ɚɛɜɑɐɑɗɫ-

ɗɌɝɨ ɒɔɐɖɚɝɞɨ ɏɑɘɚɜɜɌɏɔɣɑɝɖɚɏɚ ɡɌɜɌɖɞɑɜɌ. 

Ⱦɚ ɑɝɞɨ Ɏ ɜɌɝɝɘɌɞɜɔɎɌɑɘɚɘ ɝɗɟɣɌɑ ȮȰɉ 

Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɛɚɗɚɒɑəɔɫ ɞɑɗɌ ɔɗɔ ɘɑɐɔ-

ɢɔəɝɖɔɡ ɘɌəɔɛɟɗɫɢɔɕ ɛɜɚɔɝɡɚɐɔɗɚ ɛɑɜɔɚ-

ɐɔɣɑɝɖɚɑ ɛɑɜɑɘɑɥɑəɔɑ ɛɜɌɎɚɕ ɐɚɗɔ ɛɑɣɑəɔ Ɏ 

ɘɑɤɖɚɎɔɐəɚɑ ɚɍɜɌɓɚɎɌəɔɑ ɔɝɞɚəɣɑəəɚɕ 

ɐɔɌɠɜɌɏɘɧ ɔ Ɏɘɑɝɞɑ ɝ əɔɘ Ɏ ɛɜɌɎɟɪ ɏɜɟɐ-

əɟɪ ɛɚɗɚɝɞɨ, Ɍ ɓɌɞɑɘ ɚɍɜɌɞəɚ Ɏ ɍɜɪɤəɟɪ ɛɚ-

ɗɚɝɞɨ.  

ȬəɌɗɚɏɔɣəɚɑ əɌɍɗɪɐɑəɔɑ ɐɔɌɠɜɌɏɘɌɗɨ-

əɚɕ ɩɎɑəɞɜɌɢɔɔ, ɖɚɞɚɜɌɫ ɛɑɜɎɚəɌɣɌɗɨəɚ ɍɧ-

ɗɌ ɚɤɔɍɚɣəɚ ɐɔɌɏəɚɝɞɔɜɚɎɌəɌ ɖɌɖ ɜɑɢɔɐɔ-

ɎɔɜɟɪɥɌɫ ȮȰȯ ɔ ɗɔɤɨ ɔəɞɜɌɚɛɑɜɌɢɔɚəəɚ Ɏɚ 

Ɏɜɑɘɫ ɗɌɛɌɜɚɝɖɚɛɔɔ ɍɧɗ ɟɝɞɌəɚɎɗɑə ɛɜɌ-

Ɏɔɗɨəɧɕ ɐɔɌɏəɚɓ ɩɎɑəɞɜɌɢɔɔ, ɚɛɟɍɗɔɖɚɎɌəɚ 

C. Shwaartz ɝ ɝɚɌɎɞɚɜɌɘɔ [28].     

Ȯɞɚɜɚɕ ɚɝɚɍɑəəɚɝɞɨɪ ɛɜɑɐɝɞɌɎɗɑəəɚɏɚ 

əɌɍɗɪɐɑəɔɫ ɫɎɗɫɑɞɝɫ ɝɚɣɑɞɌəɔɑ ȮȰɉ ɔ əɑ-

ɔɘɘɟəəɚɕ Ɏɚɐɫəɖɔ ɛɗɚɐɌ. Ȼɚɝɗɑɐəɑɑ ɝɚɝɞɚɫ-

əɔɑ, əɌ əɌɤ Ɏɓɏɗɫɐ, ɝɗɑɐɟɑɞ ɞɜɌɖɞɚɎɌɞɨ ɖɌɖ 

ɚɝɗɚɒəɑəɔɑ ȮȰɉ. ȺɐəɌɖɚ Ɏ ɝɔɗɟ ɛɜɌɎɔɗ 

ɚɠɚɜɘɗɑəɔɫ ɛɌɞɚɗɚɏɚɌəɌɞɚɘɔɣɑɝɖɚɏɚ ɐɔɌ-

ɏəɚɓɌ əɑɔɘɘɟəəɌɫ ɎɚɐɫəɖɌ ɛɗɚɐɌ ɍɧɗɌ ɓɌɜɑ-

ɏɔɝɞɜɔɜɚɎɌəɌ ɖɌɖ Ɏɞɚɜɚɑ ɚɝəɚɎəɚɑ ɓɌɍɚɗɑɎɌ-

əɔɑ. 

ȽɚɏɗɌɝəɚ ɐɌəəɧɘ ɗɔɞɑɜɌɞɟɜɧ, əɑɔɘ-

ɘɟəəɌɫ ɎɚɐɫəɖɌ ɛɗɚɐɌ əɑɜɑɐɖɚ ɎɝɞɜɑɣɌɑɞɝɫ 

ɛɜɔ Ɏɜɚɒɐɑəəɚɕ ɐɔɌɠɜɌɏɘɌɗɨəɚɕ ɏɜɧɒɑ, 

ɖɚɞɚɜɌɫ ɛɜɔɎɚɐɔɞ ɖ Ɏəɟɞɜɔɟɞɜɚɍəɧɘ əɌɜɟ-

ɤɑəɔɫɘ ɝɑɜɐɑɣəɚɕ ɏɑɘɚɐɔəɌɘɔɖɔ, ɜɑɎɑɜɝɔɎ-

əɚɘɟ ɖɜɚɎɚɞɚɖɟ Ɏ ɛɚɗɚɕ Ɏɑəɑ ɔ ɛɜɚɏɜɑɝɝɔɜɟ-

ɪɥɑɕ ɝɑɜɐɑɣəɚɕ əɑɐɚɝɞɌɞɚɣəɚɝɞɔ ɛɗɚɐɌ. 

ȺɛɔɝɌəɔɑ əɌɍɗɪɐɑəɔɕ əɑɔɘɘɟəəɚɕ Ɏɚɐɫəɖɔ 

ɛɗɚɐɌ ɛɜɔ ȮȰɉ ɛɜɑɐɝɞɌɎɗɑəɚ ɗɔɤɨ Ɏ əɑ-

ɝɖɚɗɨɖɔɡ əɌɍɗɪɐɑəɔɫɡ. A. Zankl ɝ ɝɚɌɎɞ. [40] 

ɛɜɑɐɝɞɌɎɔɗɔ əɌɍɗɪɐɑəɔɫ ȮȰɉ ɝ əɑɔɘɘɟəəɚɕ 

Ɏɚɐɫəɖɚɕ ɛɗɚɐɌ ɟ ɐɎɟɡ əɚɎɚɜɚɒɐɑəəɧɡ, 

ɟɘɑɜɤɔɡ Ɏ ɞɑɣɑəɔɑ ɛɑɜɎɚɏɚ ɣɌɝɌ ɒɔɓəɔ 

ɎɝɗɑɐɝɞɎɔɑ ɝɑɜɐɑɣəɚ-ɗɑɏɚɣəɚɕ əɑɐɚɝɞɌɞɚɣəɚ-

ɝɞɔ. Ȯ ɐɜɟɏɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɚɝəɚɎəɚɕ ɛɜɔ-

ɣɔəɚɕ ɜɌɓɎɔɞɔɫ əɑɔɘɘɟəəɚɕ Ɏɚɐɫəɖɔ ɛɜɔ 

ȮȰɉ ɫɎɔɗɚɝɨ, ɛɚ ɘəɑəɔɪ ɌɎɞɚɜɚɎ [24], ɔɓɘɑ-

əɑəɔɑ əɚɜɘɌɗɨəɚɕ ɌəɌɞɚɘɔɔ ɔ ɝɐɌɎɗɑəɔɑ ɝɚ-

ɝɟɐɚɎ ɝɘɑɥɑəəɚɕ Ɏ ɏɜɟɐəɟɪ ɛɚɗɚɝɞɨ ɛɑɣɑ-

əɨɪ. ȻɜɔɘɑɣɌɞɑɗɨəɚ, ɣɞɚ ɐɔɌɏəɚɓ ȮȰɉ ɍɧɗ 

ɛɚɝɞɌɎɗɑə əɌ ɚɝəɚɎɌəɔɔ ɐɌəəɧɡ ɛɚɝɗɑɜɚɐɚ-

Ɏɚɕ ɎɔɓɟɌɗɔɓɌɢɔɔ ɔ ɜɑɓɟɗɨɞɌɞɚɎ ɡɔɜɟɜɏɔɣɑ-

ɝɖɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ. Ȯ əɌɍɗɪɐɑəɔɔ ɚɛɔɝɌə-

əɧɘ C. Iskender ɝ ɝɚɌɎɞ. [29] ɟ ɛɗɚɐɌ əɌ ɝɜɚɖɑ 

ɏɑɝɞɌɢɔɔ 24 əɑɐɑɗɔ ɛɜɔ ɛɜɑəɌɞɌɗɨəɚɘ ȿȳȴ 

ɍɧɗɔ ɚɍəɌɜɟɒɑəɧ ɟɘɑɜɑəəɧɕ Ɍɝɢɔɞ ɔ ɛɚɎɧ-

ɤɑəəɚɑ ɜɌɝɛɚɗɚɒɑəɔɑ ɛɜɌɎɚɏɚ ɖɟɛɚɗɌ ɐɔɌ-

ɠɜɌɏɘɧ, ɛɚɐɞɎɑɜɒɐɑəəɚɑ ɝɚəɚɏɜɌɠɔɣɑɝɖɔɘ 

ɔɝɝɗɑɐɚɎɌəɔɑɘ, ɣɞɚ ɫɎɔɗɚɝɨ ɚɝəɚɎɌəɔɑɘ ɐɗɫ 

ɐɔɌɏəɚɝɞɔɖɔ ȮȰɉ. Ȼɚɝɗɑ ɜɚɒɐɑəɔɫ əɌ ɝɜɚɖɑ 

37 əɑɐɑɗɨ ɛɜɔ ȿȳȴ ɔ ȸȼȾ ɐɔɌɏəɚɓ əɑɓəɌɣɔ-

ɞɑɗɨəɚɕ ȮȰɉ ɍɧɗ ɎɑɜɔɠɔɢɔɜɚɎɌə, ɛɜɚɎɑɐɑəɚ 

ɖɚəɝɑɜɎɌɞɔɎəɚɑ ɗɑɣɑəɔɑ Ɏɚɐɫəɖɔ ɛɗɚɐɌ, Ɏ 

ɜɑɓɟɗɨɞɌɞɑ ɖɚɞɚɜɚɏɚ Ɏ ɞɑɣɑəɔɑ 3-ɡ ɘɑɝɫɢɑɎ 

ɝɚɝɞɚɫəɔɑ ɜɑɍɑəɖɌ ɍɧɗɚ ɟɐɚɎɗɑɞɎɚɜɔɞɑɗɨ-

əɧɘ.  

Ȯ ɛɜɑɐɝɞɌɎɗɑəəɚɘ əɌɘɔ əɌɍɗɪɐɑəɔɔ 

ɛɑɜɎɚəɌɣɌɗɨəɧɑ ɛɜɔɓəɌɖɔ əɑɔɘɘɟəəɚɕ Ɏɚ-

ɐɫəɖɔ ɛɗɚɐɌ ɍɧɗɔ ɚɞɘɑɣɑəɧ ɛɜɔ ɟɗɨɞɜɌɓɎɟ-

ɖɚɎɚɘ ɛɜɑəɌɞɌɗɨəɚɘ ɝɖɜɔəɔəɏɑ Ɏɞɚɜɚɏɚ ɞɜɔ-

ɘɑɝɞɜɌ ɍɑɜɑɘɑəəɚɕ. Ȼɜɔ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚɘ 

ɔɝɝɗɑɐɚɎɌəɔɔ ɛɚɝɗɑ ɜɚɒɐɑəɔɫ ɟɝɞɌəɚɎɗɑəɧ 

ɏɔɐɜɚɞɚɜɌɖɝ ɝɗɑɎɌ, ɏɔɐɜɚɛɑɜɔɞɚəɑɟɘ, ɚɞɑɖ 

ɘɫɏɖɔɡ ɞɖɌəɑɕ. 

Ȯ ɜɑɓɟɗɨɞɌɞɑ ɛɚɝɘɑɜɞəɚɕ ȸȼȾ ɞɌɖɒɑ 

ɎɧɫɎɗɑəɚ əɌɗɔɣɔɑ ɒɔɐɖɚɝɞɔ Ɏ ɝɑɜɚɓəɧɡ ɛɚ-

ɗɚɝɞɫɡ (ɐɎɟɝɞɚɜɚəəɔɕ ɏɔɐɜɚɞɚɜɌɖɝ, Ɍɝɢɔɞ) ɔ 

ɛɜɔɓəɌɖɔ ɌəɌɝɌɜɖɔ (ɞɚɗɥɔəɌ ɛɚɐɖɚɒəɚ-

ɒɔɜɚɎɚɕ ɖɗɑɞɣɌɞɖɔ Ɏ ɚɍɗɌɝɞɔ ɛɑɜɑɐəɑɕ 

ɏɜɟɐəɚɕ ɝɞɑəɖɔ ð 16 ɘɘ, Ɏ ɚɍɗɌɝɞɔ ɛɑɜɑɐəɑɕ 

ɍɜɪɤəɚɕ ɝɞɑəɖɔ ð 8 ɘɘ, ɝɖɌɗɨɛɌ Ɏ ɗɚɍəɚ-

ɞɑɘɑəəɚɕ ɚɍɗɌɝɞɔ ð 7 ɘɘ). ȽɚɚɞɎɑɞɝɞɎɑəəɚ, 

ȸȼȾ-ɛɚɖɌɓɌɞɑɗɨ ɚɞɑɖɌ ɖɚɒɔ ɔ ɛɚɐɖɚɒəɚɕ 

ɖɗɑɞɣɌɞɖɔ ɍɜɪɤəɚɕ ɝɞɑəɖɔ ɝɚɝɞɌɎɔɗ 0,17, 

ɏɜɟɐəɚɕ ɝɞɑəɖɔ ð 0,87, ɝɖɌɗɨɛɌ ð 0,196. ȸȼȾ-

ɛɚɖɌɓɌɞɑɗɨ ɏɔɐɜɌɞɌɢɔɔ ɖɚɒɔ ɔ ɛɚɐɖɚɒəɚɕ 

ɖɗɑɞɣɌɞɖɔ ɍɜɪɤəɚɕ ɝɞɑəɖɔ ð 53,7, ɏɜɟɐəɚɕ 

ɝɞɑəɖɔ ð 83,1, ɝɖɌɗɨɛɌ ð 111, ɣɞɚ, ɝɚɏɗɌɝəɚ 

ɜɌəɑɑ ɛɜɚɎɑɐɑəəɧɘ əɌɘɔ ɔɝɝɗɑɐɚɎɌəɔɫɘ [41, 

42], ɟɖɌɓɧɎɌɑɞ əɌ əɌɗɔɣɔɑ ɌəɌɝɌɜɖɔ, Ɍ Ɏ ɝɚ-

ɣɑɞɌəɔɔ ɝ ɐɎɟɝɞɚɜɚəəɔɘ ɏɔɐɜɚɞɚɜɌɖɝɚɘ ɔ 

Ɍɝɢɔɞɚɘ ð əɌ əɑɔɘɘɟəəɟɪ Ɏɚɐɫəɖɟ ɛɗɚɐɌ. 

ȽɗɑɐɚɎɌɞɑɗɨəɚ, ɛɚɝɘɑɜɞəɌɫ ȸȼȾ-

ɎɔɓɟɌɗɔɓɌɢɔɫ ɝ ɞɚɣəɧɘ ɖɚɗɔɣɑɝɞɎɑəəɧɘ 

ɚɛɜɑɐɑɗɑəɔɑɘ ɚɍɦɑɘɚɎ ɝɎɚɍɚɐəɚɕ ɒɔɐɖɚɝɞɔ 

Ɏ ɝɑɜɚɓəɧɡ ɛɚɗɚɝɞɫɡ ɔ ɝɞɑɛɑəɔ ɎɧɜɌɒɑəəɚ-

ɝɞɔ ɌəɌɝɌɜɖɔ ɟɖɌɓɧɎɌɪɞ əɌ ɚɍɦɑɖɞɔɎəɧɕ 

ɚɛɑɜɌɞɚɜ-əɑɓɌɎɔɝɔɘɧɕ ɘɑɞɚɐ ɛɚɝɘɑɜɞəɚɏɚ 

ɔɝɝɗɑɐɚɎɌəɔɫ, ɣɞɚ ɝɚɏɗɌɝɟɑɞɝɫ ɝ ɐɌəəɧɘɔ 

ɗɔɞɑɜɌɞɟɜɧ ɔ ɜɑɓɟɗɨɞɌɞɌɘɔ ɛɜɑɐɧɐɟɥɔɡ 

əɌɤɔɡ ɔɝɝɗɑɐɚɎɌəɔɕ [43, 44]. 

Ƚɗɑɐɟɑɞ ɞɌɖɒɑ ɚɞɘɑɞɔɞɨ, ɣɞɚ Ɏ ɛɜɑɐ-

ɝɞɌɎɗɑəəɚɘ əɌɍɗɪɐɑəɔɔ ɔɘɑɗɌɝɨ ɐɎɟɝɞɚɜɚə-

əɫɫ ɏɔɛɚɛɗɌɓɔɫ ɗɑɏɖɔɡ. ȰɑɕɝɞɎɔɞɑɗɨəɚ, Ɏ ɜɑ-

ɓɟɗɨɞɌɞɑ ɛɚɝɘɑɜɞəɚɕ ȸȼȾ ɟɝɞɌəɚɎɗɑəɚ, ɣɞɚ 

Ɍɍɝɚɗɪɞəɧɑ (ɚɍɦɑɘ ɗɑɎɚɏɚ ɗɑɏɖɚɏɚ ð 11 ɝɘı, 

ɛɜɌɎɚɏɚ ɗɑɏɖɚɏɚ ð 8 ɝɘı) ɔ ɚɞəɚɝɔɞɑɗɨəɧɑ 
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(ɟɐɑɗɨəɧɕ ɚɍɦɑɘ ɛɜɌɎɚɏɚ ɗɑɏɖɚɏɚ ɚɞ Ĳ ɏɜɟɐ-

əɚɕ ɛɚɗɚɝɞɔ ɝɚɝɞɌɎɗɫɪɞ 6,8%, ɗɑɎɚɏɚ ð 9,4%, 

ɟɐɑɗɨəɧɕ ɚɍɦɑɘ ɚɍɚɔɡ ɗɑɏɖɔɡ Ɏ ɏɜɟɐəɚɕ ɛɚ-

ɗɚɝɞɔ ð 16,1%). Ȼɚɐɚɍəɧɑ ɜɌɓɘɑɜɧ ɗɑɏɖɔɡ, Ɍ 

ɞɌɖɒɑ ɜɌɝɝɣɔɞɌəəɧɑ ɓəɌɣɑəɔɫ ȸȼȾ-

ɛɚɖɌɓɌɞɑɗɑɕ ɜɌɓɎɔɞɔɫ ɗɑɏɖɔɡ ɔ ɐɧɡɌɞɑɗɨəɚɕ 

ɝɛɚɝɚɍəɚɝɞɔ ɗɑɏɖɔɡ, ɝɚɏɗɌɝəɚ ɜɌəɑɑ ɛɜɚɎɑ-

ɐɑəəɧɘ əɌɘɔ ɔɝɝɗɑɐɚɎɌəɔɫɘ [45], ɚɐəɚɓəɌɣ-

əɚ ɝɎɔɐɑɞɑɗɨɝɞɎɟɪɞ ɚ əɌɗɔɣɔɔ ɖɜɔɞɔɣɑɝɖɚɕ 

ɏɔɛɚɛɗɌɓɔɔ ɗɑɏɖɔɡ ɖɌɖ əɑɛɚɝɜɑɐɝɞɎɑəəɚɕ 

ɛɜɔɣɔəɧ ɝɘɑɜɞɔ. ȻɚɐɞɎɑɜɒɐɑəɔɑɘ ɐɌəəɚɏɚ 

ɓɌɖɗɪɣɑəɔɫ ɫɎɗɫɪɞɝɫ ɜɑɓɟɗɨɞɌɞɧ ɘɔɖɜɚɝɖɚ-

ɛɔɣɑɝɖɚɏɚ ɚɛɜɑɐɑɗɑəɔɫ ɖɚɗɔɣɑɝɞɎɌ ɜɌɐɔɌɗɨ-

əɧɡ ɌɗɨɎɑɚɗ əɌ ɏɔɝɞɚɗɚɏɔɣɑɝɖɔɡ ɛɜɑɛɌɜɌɞɌɡ 

ɞɖɌəɔ ɗɑɏɖɔɡ, ɝɣɔɞɌɪɥɑɏɚɝɫ əɌɔɍɚɗɑɑ ɚɍɦɑɖ-

ɞɔɎəɧɘ ɛɜɔɓəɌɖɚɘ ɏɔɛɚɛɗɌɓɔɔ ɗɑɏɖɚɏɚ [46].   

ȺɝəɚɎəɚɕ ɛɜɔɣɔəɚɕ ɜɌɓɎɔɞɔɫ ɞɌɖɚɕ 

ɏɔɛɚɛɗɌɓɔɔ ɚɍɚɔɡ ɗɑɏɖɔɡ əɌɜɫɐɟ ɝ ɛɑɜɑɘɑ-

ɥɑəɔɑɘ ɐɔɌɠɜɌɏɘɧ ɝ ɛɑɣɑəɨɪ Ɏ ɏɜɟɐəɟɪ ɛɚ-

ɗɚɝɞɨ ɔ ɘɑɡɌəɔɣɑɝɖɔɘ ɐɌɎɗɑəɔɑɘ əɌ ɛɜɌɎɚɑ 

ɗɑɏɖɚɑ ɔ ɚɜɏɌəɧ ɝɜɑɐɚɝɞɑəɔɫ ɫɎɗɫɑɞɝɫ, ɖɌɖ 

ɘɧ ɟɒɑ ɟɖɌɓɧɎɌɗɔ, Ɏəɟɞɜɔɟɞɜɚɍəɧɑ əɌɜɟɤɑ-

əɔɫ ɜɌɓɎɔɞɔɫ ɗɑɏɖɔɡ ɛɗɚɐɌ. Ȯ ɝɎɚɪ ɚɣɑɜɑɐɨ, 

ɞɌɖɌɫ ɏɔɛɚɛɗɌɓɔɫ ɚɍɚɔɡ ɗɑɏɖɔɡ ɫɎɗɫɑɞɝɫ 

ɎɌɒəɧɘ ɓɎɑəɚɘ ɞɌəɌɞɚɏɑəɑɓɌ əɚɎɚɜɚɒɐɑə-

əɧɡ.  

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɎɧɜɌɒɑəəɌɫ Ɏɜɚɒɐɑə-

əɌɫ ɐɔɌɠɜɌɏɘɌɗɨəɌɫ ɩɎɑəɞɜɌɢɔɫ ɚɞəɚɝɔɞɝɫ ɖ 

ɜɑɐɖɔɘ ɓɌɍɚɗɑɎɌəɔɫɘ ɛɗɚɐɌ ɔ əɚɎɚɜɚɒɐɑə-

əɚɏɚ, ɛɜɚɏəɚɓ ɖɚɞɚɜɚɏɚ ɓɌɎɔɝɔɞ ɚɞ ɜɌɓɎɔɞɔɫ 

ɝɚɣɑɞɌəəɚɕ ɛɌɞɚɗɚɏɔɔ, Ɏ ɛɑɜɎɟɪ ɚɣɑɜɑɐɨ ɏɔ-

ɛɚɛɗɌɓɔɔ ɗɑɏɖɔɡ. Ȯ ɛɜɑɐɝɞɌɎɗɑəəɚɘ əɌɍɗɪ-

ɐɑəɔɔ ɗɑɞɌɗɨəɚɏɚ ɔɝɡɚɐɌ ɓɌɍɚɗɑɎɌəɔɫ ɚɝəɚɎ-

əɧɘ ɓɎɑəɚɘ ɞɌəɌɞɚɏɑəɑɓɌ əɌɜɫɐɟ ɝ ɖɜɔɞɔɣɑ-

ɝɖɚɕ ɐɎɟɝɞɚɜɚəəɑɕ ɏɔɛɚɛɗɌɓɔɑɕ ɗɑɏɖɔɡ ɫɎɔ-

ɗɚɝɨ ɞɌɖɒɑ ɜɌɓɎɔɞɔɑ əɑɔɘɘɟəəɚɕ Ɏɚɐɫəɖɔ 

ɛɗɚɐɌ. ȽɟɥɑɝɞɎɑəəɧɘ ɘɚɘɑəɞɚɘ əɌɍɗɪɐɑəɔɫ 

ɫɎɗɫɑɞɝɫ Ɏɧɛɚɗəɑəɔɑ Ɏ ɜɌɘɖɌɡ ɛɌɞɚɗɚɏɚɌəɌ-

ɞɚɘɔɣɑɝɖɚɏɚ Ɏɝɖɜɧɞɔɫ ɛɚɝɘɑɜɞəɚɏɚ ɗɟɣɑɎɚɏɚ 

ȸȼȾ-ɔɝɝɗɑɐɚɎɌəɔɫ, ɛɚɓɎɚɗɔɎɤɑɏɚ ɍɑɓ ɛɜɚɎɑ-

ɐɑəɔɫ ɜɌɓɜɑɓɚɎ ɞɑɗɌ ɚɛɜɑɐɑɗɔɞɨ ɣɑɞɖɟɪ ɞɚɛɚ-

ɏɜɌɠɔɪ Ɏəɟɞɜɑəəɔɡ ɚɜɏɌəɚɎ, ɖɚɗɔɣɑɝɞɎɑəəɚ 

ɚɢɑəɔɞɨ ɚɍɦɑɘɧ ɝɎɚɍɚɐəɚɕ ɒɔɐɖɚɝɞɔ Ɏ ɝɑ-

ɜɚɓəɧɡ ɛɚɗɚɝɞɫɡ, Ɍ ɞɌɖɒɑ ɎɧɜɌɒɑəəɚɝɞɨ 

ɌəɌɝɌɜɖɔ ɔ ɜɌɓɘɑɜɧ ɗɑɏɖɔɡ. ȻɜɚɎɑɐɑəɔɑ ɛɚ-

ɐɚɍəɚɏɚ ɛɚɝɘɑɜɞəɚɏɚ ȸȼȾ-ɔɝɝɗɑɐɚɎɌəɔɫ əɑ 

ɞɚɗɨɖɚ ɚɍɗɑɏɣɔɗɚ ɛɜɚɎɑɐɑəɔɑ ɛɚɝɗɑɐɟɪɥɑɏɚ 

ɛɌɞɚɗɚɏɚɌəɌɞɚɘɔɣɑɝɖɚɏɚ Ɏɝɖɜɧɞɔɫ, əɚ ɔ ɝɟ-

ɥɑɝɞɎɑəəɧɘ ɚɍɜɌɓɚɘ ɛɚɎɧɝɔɗɚ ɑɏɚ ɚɍɦɑɖ-

ɞɔɎəɚɝɞɨ ɔ ɩɠɠɑɖɞɔɎəɚɝɞɨ, ɣɞɚ ɛɚɓɎɚɗɫɑɞ 

ɜɑɖɚɘɑəɐɚɎɌɞɨ ɞɌɖɔɑ ɛɚɝɘɑɜɞəɧɑ ɗɟɣɑɎɧɑ 

ɔɝɝɗɑɐɚɎɌəɔɫ Ɏɚ Ɏɝɑɡ əɌɍɗɪɐɑəɔɫɡ ɏɔɍɑɗɔ 

əɚɎɚɜɚɒɐɑəəɧɡ. 

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). 

ȴɝɝɗɑɐɚɎɌəɔɑ ɚɐɚɍɜɑəɚ ɖɚɘɔɞɑɞɚɘ ɛɚ 

ɩɞɔɖɑ ɀȯȭȿ çȹɌɟɣəɧɕ ɢɑəɞɜ ɌɖɟɤɑɜɝɞɎɌ, ɏɔ-

əɑɖɚɗɚɏɔɔ ɔ ɛɑɜɔəɌɞɚɗɚɏɔɔ ɔɘ. ɌɖɌɐɑɘɔɖɌ 

Ȯ.ȴ. ȶɟɗɌɖɚɎɌè ȸɔəɓɐɜɌɎɌ ȼɚɝɝɔɔ (ɛɜɚɞɚɖɚɗ 

ʈ 25 ɚɞ 22.06.2012). 
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ɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. ȻɜɚɐɑɘɚəɝɞɜɔɜɚɎɌɞɨ Ɏɚɓɘɚɒəɚɝɞɔ ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɚɕ ɘɑɞɚ-

ɐɔɖɔ ɌɜɞɑɜɔɌɗɨəɚɏɚ ɝɛɔəɚɎɚɏɚ ɘɌɜɖɔɜɚɎɌəɔɫ Ɏ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɘ Ɍɗɏɚɜɔɞɘɑ ɡɜɚəɔɣɑ-

ɝɖɚɏɚ əɌɜɟɤɑəɔɫ ɘɚɓɏɚɎɚɏɚ ɖɜɚɎɚɚɍɜɌɥɑəɔɫ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. ȬɘɍɟɗɌɞɚɜəɚ ɚɍɝɗɑɐɚɎɌə ɛɌɢɔɑəɞ, 63 ɗɑɞ, ɝ ɐɔɌɏəɚɓɚɘ çɁɜɚəɔ-

ɣɑɝɖɚɑ əɌɜɟɤɑəɔɑ ɘɚɓɏɚɎɚɏɚ ɖɜɚɎɚɚɍɜɌɥɑəɔɫè. ȻɜɚɎɚɐɔɗɌɝɨ ɚɢɑəɖɌ ɒɌɗɚɍ, ɌəɌɘəɑɓɌ, 

ɠɔɓɔɖɌɗɨəɚɏɚ, əɑɎɜɚɗɚɏɔɣɑɝɖɚɏɚ ɔ ɛɝɔɡɚɖɚɏəɔɞɔɎəɚɏɚ ɝɞɌɞɟɝɚɎ ɛɜɔ ɛɑɜɎɔɣəɚɘ ɛɜɔɑɘɑ ɔ ɝɛɟɝɞɫ 

3 ɘɑɝɫɢɌ ɞɑɜɌɛɔɔ. Ȯɧɛɚɗəɫɗɔɝɨ ɗɌɍɚɜɌɞɚɜəɧɑ ɘɑɞɚɐɧ ɔɝɝɗɑɐɚɎɌəɔɫ, ɟɗɨɞɜɌɓɎɟɖɚɎɚɑ ɔɝɝɗɑɐɚ-

ɎɌəɔɑ ɍɜɌɡɔɚɢɑɠɌɗɨəɧɡ Ɍɜɞɑɜɔɕ, ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɌɫ ɞɚɘɚɏɜɌɠɔɫ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɝ ɛɜɔɘɑ-

əɑəɔɑɘ ɘɑɞɚɐɔɖɔ ɌɜɞɑɜɔɌɗɨəɚɏɚ ɝɛɔəɚɎɚɏɚ ɘɌɜɖɔɜɚɎɌəɔɫ, Ɍ ɞɌɖɒɑ ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɌɫ ɞɚ-

ɘɚɏɜɌɠɔɫ Ɏ ɐɔəɌɘɔɖɑ ɛɚɝɗɑ ɞɑɜɌɛɔɔ.  

ȼɑɓɟɗɨɞɌɞɧ. ȻɑɜɎɔɣəɚɑ ɌɜɞɑɜɔɌɗɨəɚɑ ɝɛɔəɚɎɚɑ ɘɌɜɖɔɜɚɎɌəɔɑ ɛɚɖɌɓɌɗɚ ɝəɔɒɑəɔɑ ɛɑɜ-

ɠɟɓɔɔ Ɏ ɠɟəɖɢɔɚəɌɗɨəɚ ɌɖɞɔɎəɧɡ ɢɑəɞɜɌɡ. Ȼɚɝɗɑ ɛɜɚɎɑɐɑəɔɫ ɞɑɜɌɛɔɔ ɛɚ ɐɌəəɧɘ ɌɜɞɑɜɔɌɗɨəɚ-

ɏɚ ɝɛɔəɚɎɚɏɚ ɘɌɜɖɔɜɚɎɌəɔɫ Ɏ ɐɔəɌɘɔɖɑ ɚɞɘɑɣɌɗɚɝɨ əɌɜɌɝɞɌəɔɑ ɖɜɚɎɚɞɚɖɌ Ɏ ɔɝɝɗɑɐɟɑɘɧɡ ɓɚəɌɡ.  

Ⱥɍɝɟɒɐɑəɔɑ. ȻɌɞɚɏɑəɑɓ ɡɜɚəɔɣɑɝɖɚɏɚ əɌɜɟɤɑəɔɫ ɘɚɓɏɚɎɚɏɚ ɖɜɚɎɚɚɍɜɌɥɑəɔɫ ɝ ɜɌɓɎɔɞɔ-

ɑɘ ɩəɐɚɞɑɗɔɌɗɨəɚɕ ɐɔɝɠɟəɖɢɔɔ ɔ, ɖɌɖ ɝɗɑɐɝɞɎɔɑ, ɖɌɛɔɗɗɫɜəɚɏɚ ɝɞɌɓɌ ɚɍɦɫɝəɫɑɞ ɎɚɓəɔɖɌɪɥɔɑ 

ɔɓɘɑəɑəɔɫ ɢɑɜɑɍɜɌɗɨəɚɏɚ ɖɜɚɎɚɞɚɖɌ, ɎɧɫɎɗɑəəɧɑ ɘɑɞɚɐɚɘ ɌɜɞɑɜɔɌɗɨəɚɏɚ ɝɛɔəɚɎɚɏɚ ɘɌɜɖɔɜɚ-

ɎɌəɔɫ. ȼɑɏɟɗɫɜəɧɑ ɖɚɏəɔɞɔɎəɚ-ɛɚɎɑɐɑəɣɑɝɖɔɑ ɞɜɑəɔɜɚɎɖɔ ɝɚɎɘɑɝɞəɚ ɝ ɚɍɥɔɘɔ ɜɑɖɚɘɑəɐɌɢɔɫ-

ɘɔ ɔ ɖɚɜɜɑɖɢɔɑɕ ɠɌɖɞɚɜɚɎ ɜɔɝɖɌ ɎɧɓɧɎɌɪɞ ɟɝɞɚɕɣɔɎɚɑ ɗɚɖɌɗɨəɚɑ ɟɝɔɗɑəɔɑ ɖɜɚɎɚɞɚɖɌ, ɞɑɘ ɝɌ-

ɘɧɘ ɟɖɌɓɧɎɌɫ əɌ ɩɠɠɑɖɞɔɎəɚɝɞɨ ɛɜɚɎɚɐɔɘɚɕ ɞɑɜɌɛɔɔ, ɣɞɚ ɚɍɦɑɖɞɔɎəɚ ɛɚɐɞɎɑɜɒɐɌɑɞɝɫ əɑ 

ɞɚɗɨɖɚ ɖɚɏəɔɞɔɎəɧɘ ɝɞɌɞɟɝɚɘ ɛɌɢɔɑəɞɌ, əɚ ɔ ɛɜɔ ɛɚɘɚɥɔ ɌɜɞɑɜɔɌɗɨəɚɏɚ ɝɛɔəɚɎɚɏɚ ɘɌɜɖɔɜɚ-

ɎɌəɔɫ.  

ȳɌɖɗɪɣɑəɔɑ. ȬɜɞɑɜɔɌɗɨəɚɑ ɝɛɔəɚɎɚɑ ɘɌɜɖɔɜɚɎɌəɔɑ ɛɚɖɌɓɌəɚ ɛɜɔ ɛɑɜɎɔɣəɚɕ ɐɔɌɏəɚ-

ɝɞɔɖɑ ɡɜɚəɔɣɑɝɖɚɏɚ əɌɜɟɤɑəɔɫ ɘɚɓɏɚɎɚɏɚ ɖɜɚɎɚɚɍɜɌɥɑəɔɫ, ɐɗɫ ɚɢɑəɖɔ ɝɞɑɛɑəɔ ɛɚɎɜɑɒɐɑəɔɫ 

ɘɔɖɜɚɢɔɜɖɟɗɫɞɚɜəɚɏɚ ɜɟɝɗɌ, Ɍ ɞɌɖɒɑ Ɏ ɐɔəɌɘɔɖɑ ɐɗɫ ɚɛɜɑɐɑɗɑəɔɫ ɩɠɠɑɖɞɔɎəɚɝɞɔ ɛɜɚɎɚɐɔɘɚɕ 

ɞɑɜɌɛɔɔ. 

 

ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɌɜɞɑɜɔɌɗɨəɚɑ ɝɛɔəɚɎɚɑ ɘɌɜɖɔɜɚɎɌəɔɑ, ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɌɫ ɛɑɜɠɟɓɔɫ 

ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ, ɡɜɚəɔɣɑɝɖɚɑ əɌɜɟɤɑəɔɑ ɘɚɓɏɚɎɚɏɚ ɖɜɚɎɚɚɍɜɌɥɑəɔɫ. 
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urpose.  To demonstrate the possibilities of the magnetic resonance technique of arterial 

spin labeling in th e diagnostic algorithm of chronic cerebrovascular accident.  

Materials and methods.  A 63 -year -old patient was examined on an outpatient basis with a 

diagnosis of "Chronic cerebrovascular accident". Complaints, anamnesis, physical, neuro-

logical and psychoco gnitive statuses were evaluated at the initial admission and after 3 months of 

therapy. Laboratory methods of investigation, ultrasound examination of brachiocephalic arteries, 

magnetic resonance imaging of the brain using technique of arterial spin labeli ng, as well as magnet-

ic resonance imaging in dynamics after therapy were performed.  

Results.  Primary arterial spin labeling showed a decrease in perfusion in functionally active 

centers. After the therapy, according to arterial spin labeling data, an incre ase in blood flow in the 

studied areas was noted in dynamics.  

Discussion.  The pathogenesis of ɝhronic cerebrovascular accident with the development of 

endothelial dysfunction and, as a consequence, capillary stasis explains the changes in cerebral 

blood f low detected by the arterial spin labeling method. Regular cognitive -behavioral training causes 

a steady local increase in blood flow, thereby indicating the effectiveness of the therapy, which is ob-

jectively confirmed not only by the cognitive status of t he patient, but also with the help of arterial 

spin labeling.  

Conclusion.  Arterial spin labeling is indicated in the primary diagnosis of Chronic cerebrovas-

cular accident, to assess the degree of damage to the microcirculatory bed, as well as in dynamics t o 

determine the effectiveness of therapy.  

  

Keywords: arterial spin labeling, magnetic resonance perfusion of brain, chronic cerebrovascu-

lar accident.  
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ɚɝɝɔɕɝɖɔɕ ɝɞɌɞɔɝɞɔɣɑɝɖɔɕ ɑɒɑɏɚɐ-

əɔɖ 2021 ɏɚɐɌ ɐɑɘɚəɝɞɜɔɜɟɑɞ 

əɑɟɖɗɚəəɧɕ ɜɚɝɞ ɍɚɗɑɓəɑɕ ɝɔɝɞɑɘɧ 

ɖɜɚɎɚɚɍɜɌɥɑəɔɫ, Ɏ ɞɚɘ ɣɔɝɗɑ ɓɌ ɝɣɑɞ 

ɡɜɚəɔɣɑɝɖɔɡ ɢɑɜɑɍɜɚɎɌɝɖɟɗɫɜəɧɡ 

ɛɌɞɚɗɚɏɔɕ: ɚɞ 2483 ɝɗɟɣɌɑɎ Ɏ 2000 ɏɚɐɟ ɐɚ 

4303 əɚɎɧɡ ɝɗɟɣɌɑɎ Ɏ 2020 ɏɚɐɟ ɛɚ Ɏɝɑɕ ȼɚɝ-

ɝɔɔ [1]. Ƀɔɝɗɚ ɛɌɢɔɑəɞɚɎ ɝ ɐɔɌɏəɚɓɚɘ çɡɜɚ-

əɔɣɑɝɖɚɑ əɌɜɟɤɑəɔɑ ɘɚɓɏɚɎɚɏɚ ɖɜɚɎɚɚɍɜɌ-

ɥɑəɔɫè (Ɂȹȸȶ) ɝɚɝɞɌɎɗɫɑɞ əɑ ɘɑəɑɑ 700 əɌ 

100000 əɌɝɑɗɑəɔɫ. ȸɔɖɜɚɝɚɝɟɐɔɝɞɧɑ ɛɚɎɜɑ-

ɒɐɑəɔɫ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɛɜɔ Ɍɟɞɚɛɝɔɔ ɚɍəɌ-

ɜɟɒɔɎɌɪɞɝɫ ɟ ɞɜɑɞɔ ɛɚɒɔɗɧɡ ɗɔɢ, ɣɞɚ, Ɏɑɜɚ-

ɫɞəɑɑ Ɏɝɑɏɚ, ɝɚɚɞɎɑɞɝɞɎɟɑɞ əɌɝɞɚɫɥɑɕ ɖɌɜ-

ɞɔəɑ ɜɌɝɛɜɚɝɞɜɌəɑəəɚɝɞɔ ɡɜɚəɔɣɑɝɖɚɏɚ 

əɌɜɟɤɑəɔɫ ɘɚɓɏɚɎɚɏɚ ɖɜɚɎɚɚɍɜɌɥɑəɔɫ Ɏ 

ɩɞɚɕ ɎɚɓɜɌɝɞəɚɕ ɏɜɟɛɛɑ [2]. 

ȽɚɎɜɑɘɑəəɧɕ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɕ Ɍɗɏɚ-

ɜɔɞɘ Ɂȹȸȶ ɎɖɗɪɣɌɑɞ Ɏɧɫɝəɑəɔɑ ɒɌɗɚɍ ɔ 

ɌəɌɘəɑɓɌ ɛɌɢɔɑəɞɌ, əɑɎɜɚɗɚɏɔɣɑɝɖɔɕ ɚɝɘɚɞɜ 

ɝ ɖɚɏəɔɞɔɎəɧɘ ɞɑɝɞɔɜɚɎɌəɔɑɘ, ɖɗɔəɔɣɑɝɖɔɕ 

ɔ ɍɔɚɡɔɘɔɣɑɝɖɔɕ ɌəɌɗɔɓɧ ɖɜɚɎɔ ɝ ɚɛɜɑɐɑɗɑ-

əɔɑɘ ɏɗɪɖɚɓɧ ɔ ɗɔɛɔɐəɚɏɚ ɛɜɚɠɔɗɫ, ɔɓɘɑɜɑ-

əɔɑ ɌɜɞɑɜɔɌɗɨəɚɏɚ ɐɌɎɗɑəɔɫ ɔ ɛɟɗɨɝɌ, ɟɗɨ-

ɞɜɌɓɎɟɖɚɎɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɍɜɌɡɔɚɢɑɠɌɗɨəɧɡ 

ɝɚɝɟɐɚɎ ɔ ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɟɪ ɞɚɘɚɏɜɌ-

ɠɔɪ (ȸȼȾ) ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ Ɏ ɞɜɌɐɔɢɔɚəəɧɡ 

ɜɑɒɔɘɌɡ [3, 4]. ȰɌəəɧɑ ɔɝɝɗɑɐɚɎɌəɔɫ ɎɧɫɎ-

ɗɫɪɞ ɚɍɦɑɖɞɔɎəɧɕ ɝɞɌɞɟɝ ɛɌɢɔɑəɞɌ, ɠɌɖɞɚ-

ɜɧ ɜɔɝɖɌ ɔ ɛɜɔɣɔəɧ ɜɌɓɎɔɞɔɫ Ɂȹȸȶ, əɚ əɑ 

ɚɞɜɌɒɌɪɞ ɝɞɑɛɑəɨ ɛɚɎɜɑɒɐɑəɔɫ ɘɔɖɜɚɢɔɜ-

ɖɟɗɫɞɚɜəɚɏɚ ɜɟɝɗɌ, əɑ ɐɑɘɚəɝɞɜɔɜɟɪɞ ɩɠ-

ɠɑɖɞɔɎəɚɝɞɨ ɞɑɜɌɛɔɔ əɌ ɞɖɌəɑɎɚɘ ɟɜɚɎəɑ Ɏ 

ɐɔəɌɘɔɖɑ. 
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ȬɜɞɑɜɔɌɗɨəɚɑ ɝɛɔəɚɎɚɑ ɘɌɜɖɔɜɚɎɌəɔɑ 

(Arterial spin labeling; ASL) ɛɜɔ ȸȼȾ ɏɚɗɚɎəɚɏɚ 

ɘɚɓɏɌ ɛɚɓɎɚɗɫɑɞ ɚɢɑəɔɞɨ ɝɖɚɜɚɝɞɨ ɢɑɜɑ-

ɍɜɌɗɨəɚɕ ɛɑɜɠɟɓɔɔ (cerebral blood flow; CBF) 

Ɏ ɘɗ/100ɏ/ɘɔə Ɏ ɓɚəɌɡ ɔəɞɑɜɑɝɌ ɍɑɓ ɎɎɑɐɑ-

əɔɫ ɖɚəɞɜɌɝɞəɚɏɚ ɌɏɑəɞɌ. ȸɑɞɚɐɔɖɌ ɚɝəɚɎɌəɌ 

əɌ ɞɚɘ, ɣɞɚ ɘɌɏəɔɞəɚ-ɘɌɜɖɔɜɚɎɌəəɧɑ ɝɛɔəɧ 

ɛɜɚɞɚəɚɎ ɎɚɐɚɜɚɐɌ ɘɚɗɑɖɟɗ Ɏɚɐɧ Ɏ Ɍɜɞɑɜɔ-

Ɍɗɨəɚɕ ɖɜɚɎɔ ɛɚɐ ɐɑɕɝɞɎɔɑɘ ɘɌɏəɔɞəɚɏɚ ɛɚ-

ɗɫ ȸȼ-ɞɚɘɚɏɜɌɠɌ ɝɞɌəɚɎɫɞɝɫ ɩəɐɚɏɑəəɧɘ 

ɞɜɑɕɝɑɜɚɘ ɖɌɖ ɌɗɨɞɑɜəɌɞɔɎɌ ɖɚəɞɜɌɝɞəɚɘɟ 

ɎɑɥɑɝɞɎɟ [5]. ȸɑɞɚɐɔɖɌ ɌɖɞɔɎəɚ ɛɜɔɘɑəɫɞɝɫ 

Ɏ ɚɢɑəɖɑ ɘɔɖɜɚɢɔɜɖɟɗɫɞɚɜəɚɏɚ ɜɟɝɗɌ ɛɜɔ 

əɑɕɜɚɐɑɏɑəɑɜɌɞɔɎəɧɡ ɓɌɍɚɗɑɎɌəɔɫɡ, ɚəɖɚɗɚ-

ɏɔɣɑɝɖɔɡ ɓɌɍɚɗɑɎɌəɔɫɡ ɘɚɓɏɌ, ɛɜɔ ɚɝɞɜɧɡ 

əɌɜɟɤɑəɔɫɡ ɘɚɓɏɚɎɚɏɚ ɖɜɚɎɚɚɍɜɌɥɑəɔɫ, ɍɚ-

ɗɑɓəɔ ɘɌɗɧɡ ɝɚɝɟɐɚɎ ɘɚɓɏɌ, Ɍ ɞɌɖɒɑ ɛɜɔ Ɍɜ-

ɞɑɜɔɌɗɨəɚɕ ɏɔɛɑɜɞɑəɓɔɔ, ɝɞɑəɚɓɑ ɍɜɌɡɔɚɢɑ-

ɠɌɗɨəɧɡ Ɍɜɞɑɜɔɕ, ɝɌɡɌɜəɚɘ ɐɔɌɍɑɞɑ, ɖɚɞɚ-

ɜɧɑ Ɏ ɝɎɚɪ ɚɣɑɜɑɐɨ ɫɎɗɫɪɞɝɫ ɛɜɑɐɔɖɞɚɜɌɘɔ 

Ɂȹȸȶ [6, 7, 8, 9, 10]. Ȯ ɗɔɞɑɜɌɞɟɜɑ ɚɞɝɟɞ-

ɝɞɎɟɪɞ ɐɌəəɧɑ ɚ əɑɚɍɡɚɐɔɘɚɝɞɔ Ɏɖɗɪɣɑəɔɫ 

ɌɜɞɑɜɔɌɗɨəɚɏɚ ɝɛɔəɚɎɚɏɚ ɘɌɜɖɔɜɚɎɌəɔɫ Ɏ 

ɐɔɌɏəɚɝɞɔɣɑɝɖɔɕ Ɍɗɏɚɜɔɞɘ Ɂȹȸȶ. 

Ƚ ɢɑɗɨɪ ɐɑɘɚəɝɞɜɌɢɔɔ Ɏɚɓɘɚɒəɚɝɞɑɕ 

ɛɜɔɘɑəɑəɔɫ ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɚɕ ɘɑɞɚɐɔ-

ɖɔ ɌɜɞɑɜɔɌɗɨəɚɏɚ ɝɛɔəɚɎɚɏɚ ɘɌɜɖɔɜɚɎɌəɔɫ Ɏ 

ɐɔɌɏəɚɝɞɔɣɑɝɖɚɘ Ɍɗɏɚɜɔɞɘɑ Ɂȹȸȶ ɛɜɔɎɚɐɔɘ 

ɖɗɔəɔɣɑɝɖɔɕ ɝɗɟɣɌɕ. 

ȰɌəəɧɑ ɔɝɞɚɜɔɔ ɍɚɗɑɓəɔ ɔ ɗɟɣɑɎɧɡ 

ɘɑɞɚɐɚɎ ɚɍɝɗɑɐɚɎɌəɔɫ (ɌɜɞɑɜɔɌɗɨəɚɏɚ 

ɝɛɔəɚɎɚɏɚ ɘɌɜɖɔɜɚɎɌəɔɫ). 

ȻɌɢɔɑəɞ Ȭ., 63 ɗɑɞ, ɚɍɜɌɞɔɗɝɫ ɌɘɍɟɗɌ-

ɞɚɜəɚ ɓɌ ɘɑɐɔɢɔəɝɖɚɕ ɛɚɘɚɥɨɪ ɖ ɎɜɌɣɟ 

əɑɎɜɚɗɚɏɟ ɝ ɒɌɗɚɍɌɘɔ əɌ ɟɡɟɐɤɑəɔɑ ɛɌɘɫɞɔ, 

ɝəɔɒɑəɔɑ ɖɚəɢɑəɞɜɌɢɔɔ ɎəɔɘɌəɔɫ, ɩɘɚɢɔɚ-

əɌɗɨəɟɪ əɑɟɝɞɚɕɣɔɎɚɝɞɨ ɚɞ ɛɗɌɖɝɔɎɚɝɞɔ ɐɚ 

ɜɌɓɐɜɌɒɔɞɑɗɨəɚɝɞɔ, ɛɑɜɔɚɐɔɣɑɝɖɔɑ ɏɚɗɚɎɚ-

ɖɜɟɒɑəɔɫ. ȺɛɔɝɌəəɧɑ ɝɔɘɛɞɚɘɧ ɟɝɔɗɔɎɌ-

ɗɔɝɨ Ɏ ɞɑɣɑəɔɑ ɛɚɝɗɑɐəɔɡ ɞɜɑɡ ɗɑɞ, ɍɧɗɔ ɍɚ-

ɗɑɑ ɓɌɘɑɞəɧ ɚɖɜɟɒɌɪɥɔɘ, ɣɑɘ ɝɌɘɚɘɟ ɛɌɢɔ-

ɑəɞɟ. ȻɌɢɔɑəɞ ɝɞɜɌɐɌɑɞ ɌɜɞɑɜɔɌɗɨəɚɕ ɏɔɛɑɜ-

ɞɑəɓɔɑɕ Ɏ ɞɑɣɑəɔɑ 10 ɗɑɞ, ɛɜɔəɔɘɌɑɞ ɏɔɛɚ-

ɞɑəɓɔɎəɟɪ ɞɑɜɌɛɔɪ, əɑ ɖɚɘɛɑəɝɔɜɚɎɌə (ɑɒɑ-

ɐəɑɎəɧɕ ɛɚɐɦɑɘ ɝɔɝɞɚɗɔɣɑɝɖɚɏɚ ɌɜɞɑɜɔɌɗɨ-

əɚɏɚ ɐɌɎɗɑəɔɫ ɐɚ 150 ɘɘ ɜɞ. ɝɞ.). 

Ȼɜɔ ɠɔɓɔɖɌɗɨəɚɘ ɚɝɘɚɞɜɑ ɎɧɫɎɗɑəɧ 

ɔɓɘɑəɑəɔɫ ɝɚ ɝɞɚɜɚəɧ ɝɑɜɐɑɣəɚ-ɝɚɝɟɐɔɝɞɚɕ 

ɝɔɝɞɑɘɧ: ɝɘɑɥɑəɔɑ ɏɜɌəɔɢ ɝɑɜɐɢɌ ɎɗɑɎɚ, Ɍɖ-

ɢɑəɞ II ɞɚəɌ əɌɐ Ɍɚɜɞɚɕ ɛɜɔ ɌɟɝɖɟɗɨɞɌɢɔɔ. 

ȬɜɞɑɜɔɌɗɨəɚɑ ɐɌɎɗɑəɔɑ 140/90 ɘɘ ɜɞ. ɝɞ., 

ɛɟɗɨɝ ɜɔɞɘɔɣəɧɕ, 78 ɟɐɌɜɚɎ Ɏ ɘɔəɟɞɟ. Ȯ 

əɑɎɜɚɗɚɏɔɣɑɝɖɚɘ ɝɞɌɞɟɝɑ ɎɧɫɎɗɑəɧ ɛɚɗɚɒɔ-

ɞɑɗɨəɧɑ ɜɑɠɗɑɖɝɧ ɚɜɌɗɨəɚɏɚ ɌɎɞɚɘɌɞɔɓɘɌ. 

Ȼɜɔ ɔɝɝɗɑɐɚɎɌəɔɔ ɖɚɏəɔɞɔɎəɚɏɚ ɝɞɌɞɟɝɌ ð 24 

ɍɌɗɗɌ ɛɚ ȸɚəɜɑɌɗɨɝɖɚɕ ɤɖɌɗɑ ɚɢɑəɖɔ ɖɚɏəɔ-

ɞɔɎəɧɡ ɠɟəɖɢɔɕ. Ȼɚ ɏɚɝɛɔɞɌɗɨəɚɕ ɤɖɌɗɑ 

ɚɢɑəɖɔ ɞɜɑɎɚɏɔ ɔ ɐɑɛɜɑɝɝɔɔ ɛɌɞɚɗɚɏɔɔ əɑ 

ɎɧɫɎɗɑəɚ. 

Ȼɜɔ ɚɢɑəɖɑ ɗɔɛɔɐəɚɏɚ ɛɜɚɠɔɗɫ ɖɜɚɎɔ 

ɚɞɘɑɣɑəɚ: ɁȽ-ȷȺȻȹȻ ð 2,1 ɘɘɚɗɨ/ɗ, ɁȽ-

ȷȻȹȻ ð 3,9 ɘɘɚɗɨ/ɗ, Ⱦȯ ð 3,1 ɘɘɚɗɨ/ɗ. Ȯ 

ɚɝɞɌɗɨəɚɘ Ɏ ɌəɌɗɔɓɑ ɖɜɚɎɔ ɚɝɚɍɑəəɚɝɞɑɕ əɑ 

ɎɧɫɎɗɑəɚ. Ȼɚ ɐɌəəɧɘ ȿȳȴ ɍɜɌɡɔɚɢɑɠɌɗɨəɧɡ 

Ɍɜɞɑɜɔɕ ɚɛɜɑɐɑɗɫɗɔɝɨ ɛɜɔɓəɌɖɔ ɝɞɑəɚɓɔɜɟ-

ɪɥɑɏɚ ɌɞɑɜɚɝɖɗɑɜɚɓɌ ɩɖɝɞɜɌɖɜɌəɔɌɗɨəɧɡ 

ɚɞɐɑɗɚɎ ɍɜɌɡɔɚɢɑɠɌɗɨəɧɡ Ɍɜɞɑɜɔɕ: ɝɞɑəɚɓ 

ɚɍɑɔɡ Ɏəɟɞɜɑəəɔɡ ɝɚəəɧɡ Ɍɜɞɑɜɔɕ ɚɖɚɗɚ 

30%, ɗɑɎɚɕ ɚɍɥɑɕ ɝɚəəɚɕ Ɍɜɞɑɜɔɔ ɔ ɚɍɑɔɡ 

əɌɜɟɒəɧɡ ɝɚəəɧɡ Ɍɜɞɑɜɔɕ ð ɐɚ 20%. Ȼɜɔ-

ɓəɌɖɔ ɘɌɖɜɚɌəɏɔɚɛɌɞɔɔ, ɝ ɠɚɜɘɔɜɚɎɌəɔɑɘ 

ɛɌɞɚɗɚɏɔɣɑɝɖɚɕ ɔɓɎɔɞɚɝɞɔ Ɍɜɞɑɜɔɕ (ɏɑɘɚɐɔ-

əɌɘɔɣɑɝɖɔ əɑɓəɌɣɔɘɧɕ S-ɚɍɜɌɓəɧɕ ɡɚɐ ɚɍɑ-

ɔɡ Ɏəɟɞɜɑəəɔɡ ɝɚəəɧɡ Ɍɜɞɑɜɔɕ ɔ ɚɍɑɔɡ 

əɌɜɟɒəɧɡ ɝɚəəɧɡ Ɍɜɞɑɜɔɕ). ȹɑɛɜɫɘɚɗɔəɑɕ-

əɧɕ ɡɚɐ ɚɍɑɔɡ ɛɚɓɎɚəɚɣəɧɡ Ɍɜɞɑɜɔɕ.  

Ȼɚ ɜɑɓɟɗɨɞɌɞɌɘ ȸȼȾ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ 

(1,5 Tɗ, Vantage Titan, Toshiba) Ɏ ɞɜɌɐɔɢɔɚə-

əɧɡ ɔɘɛɟɗɨɝəɧɡ ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɫɡ (T1, 

T2, T2*, FLAIR, DWI) ɎɧɫɎɗɑəɌ ɏɔɛɑɜɔəɞɑə-

ɝɔɎəɚɝɞɨ ɍɑɗɚɏɚ ɎɑɥɑɝɞɎɌ (Fazekas 2). ȻɌɢɔ-

ɑəɞɟ ɍɧɗɌ ɎɧɛɚɗəɑəɌ ɘɑɞɚɐɔɖɌ ɌɜɞɑɜɔɌɗɨəɚ-

ɏɚ ɝɛɔəɚɎɚɏɚ ɘɌɜɖɔɜɚɎɌəɔɫ, ɎɖɗɪɣɌɪɥɌɫ 

ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɔ 3DASL TI = 1800, 3DASL 

TI = 2600, FLAIR pre ASL. ȺɢɑəɖɌ ɔɓɚɍɜɌɒɑ-

əɔɕ, ɛɚɗɟɣɑəəɧɡ Ɏ ɡɚɐɑ ɛɜɚɎɑɐɑəɔɫ ASL, 

ɛɜɚɎɚɐɔɗɌɝɨ Ɏ ɛɜɚɏɜɌɘɘɑ M-Power 4.0 əɌ ɚɝ-

əɚɎɌəɔɔ ɘɌɞɑɘɌɞɔɣɑɝɖɚɕ ɠɟəɖɢɔɔ 

Calculation. ROI (Region of interest) ð ɌəɌɗɔɓ 

ɝɖɚɜɚɝɞɔ ɢɑɜɑɍɜɌɗɨəɚɏɚ ɖɜɚɎɚɞɚɖɌ. ɝ ɔɝɖɗɪ-

ɣɑəɔɑɘ ɖɜɟɛəɧɡ ɝɚɝɟɐɚɎ ɛɜɚɎɚɐɔɗɝɫ Ɏ 

ɠɟəɖɢɔɚəɌɗɨəɚ ɌɖɞɔɎəɧɡ ɓɚəɌɡ: ɐɚɜɝɚɗɌɞɑ-

ɜɌɗɨəɌɫ ɛɜɑɠɜɚəɞɌɗɨəɌɫ ɖɚɜɌ, ɛɜɑɢɑəɞɜɌɗɨ-

əɌɫ ɖɚɜɌ, ɐɎɔɏɌɞɑɗɨəɌɫ ɘɚɞɚɜəɌɫ ɖɚɜɌ, Ɏ ɞɑ-

ɘɑəəɚɕ ɖɚɜɑ 39 ɛɚɗɑ ȭɜɚɐɘɌəɌ, Ɏ Ɏɔɝɚɣəɚɕ 

ɖɚɜɑ 21 ɛɚɗɑ ȭɜɚɐɘɌəɌ (ɞɌɍɗ. ʈ1).  

Ȼɚɗɟɣɑəəɧɑ ɓəɌɣɑəɔɫ CBF ɐɔɠɠɟɓəɚ 

ɝəɔɒɑəɧ Ɏ ɔɝɝɗɑɐɟɑɘɧɡ ɓɚəɌɡ, ɚɞəɚɝɔɞɑɗɨəɚ 

ɖɜɚɎɚɞɚɖɌ ɓɐɚɜɚɎɧɡ ɛɌɢɔɑəɞɚɎ, ɚɛɜɑɐɑɗɑə-

əɧɡ ɐɗɫ ɞɚɘɚɏɜɌɠɌ, əɌ ɖɚɞɚɜɚɘ Ɏɧɛɚɗəɫɗɚɝɨ 

ɔɝɝɗɑɐɚɎɌəɔɑ, Ɍ ɞɌɖɒɑ ɚɍɥɑɛɜɔəɫɞɧɡ əɚɜɘ 

ɢɑɜɑɍɜɌɗɨəɚɏɚ ɖɜɚɎɚɞɚɖɌ.  

ȿɣɔɞɧɎɌɫ Ɏɝɑ ɐɌəəɧɑ, ɛɌɢɔɑəɞ ɍɧɗ ɐɚ-

ɛɚɗəɔɞɑɗɨəɚ ɖɚəɝɟɗɨɞɔɜɚɎɌə ɖɌɜɐɔɚɗɚɏɚɘ. 

ȽɚɎɘɑɝɞəɚ ɝ əɑɎɜɚɗɚɏɚɘ əɌɓəɌɣɑəɌ ɞɑɜɌɛɔɫ: 

ɛɜɑɛɌɜɌɞ ɔɓ ɏɜɟɛɛɧ ɝɞɌɞɔəɚɎ 10 ɘɏ, 1 ɞɌɍ-

ɗɑɞɖɌ Ɏɑɣɑɜɚɘ; ɛɜɑɛɌɜɌɞ ɔɓ ɏɜɟɛɛɧ ɍɗɚɖɌɞɚ-

ɜɚɎ ɜɑɢɑɛɞɚɜɚɎ ɌəɏɔɚɞɑəɓɔəɌ II 80 ɘɏ, ɛɚ 1 

ɞɌɍɗɑɞɖɑ ɟɞɜɚɘ ɔ Ɏɑɣɑɜɚɘ, əɌ ɛɚɝɞɚɫəəɚɕ ɚɝ-

əɚɎɑ; ɖɚɏəɔɞɔɎəɚ-ɛɚɎɑɐɑəɣɑɝɖɌɫ-ɞɑɜɌɛɔɫ ɛɚ 

ɘɑɞɚɐɟ ɍɔɚɗɚɏɔɣɑɝɖɚɕ ɚɍɜɌɞəɚɕ ɝɎɫɓɔ əɌ 

ɛɜɚɞɫɒɑəɔɔ 3 ɘɑɝɫɢɑɎ. ȼɑɖɚɘɑəɐɚɎɌəɧ ɏɔ-

ɛɚɝɚɗɑɎɌɫ ɔ ɡɚɗɑɝɞɑɜɔəɝəɔɒɌɪɥɌɫ ɐɔɑɞɌ, 

ɜɑɏɟɗɫɜəɧɑ ɟɘɑɜɑəəɧɑ ɠɔɓɔɣɑɝɖɔɑ əɌɏɜɟɓɖɔ, 

ɝɚɍɗɪɐɑəɔɑ ɜɑɒɔɘɌ ɞɜɟɐɌ ɔ ɚɞɐɧɡɌ.  

Ƀɑɜɑɓ 3 ɘɑɝɫɢɌ ɚɞɘɑɣɌɗɔɝɨ əɚɜɘɌɗɔɓɌ-

ɢɔɫ ɗɔɛɔɐəɚɏɚ ɛɜɚɠɔɗɫ ɖɜɚɎɔ, ɝɞɌɍɔɗɔɓɌɢɔɫ 

ɌɜɞɑɜɔɌɗɨəɚɏɚ ɐɌɎɗɑəɔɫ, ɛɚ  ɐɌəəɧɘ  ȸɚəɜɑ- 
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Ɍɗɨɝɖɚɕ ɤɖɌɗɧ ɚɢɑəɖɔ ɖɚɏəɔɞɔɎəɧɡ ɠɟəɖ-

ɢɔɕ ɝ Ɏɔɐɚɔɓɘɑəɑəəɧɘɔ ɓɌɐɌəɔɫɘɔ ð 26 ɍɌɗ-

ɗɚɎ. Ȼɚ ɜɑɓɟɗɨɞɌɞɌɘ ɌɜɞɑɜɔɌɗɨəɚɏɚ ɝɛɔəɚɎɚɏɚ 

ɘɌɜɖɔɜɚɎɌəɔɫ Ɏ ɐɔəɌɘɔɖɑ ɛɜɔ ɚɐɔəɌɖɚɎɧɡ 

ɟɝɗɚɎɔɫɡ Ɏɧɛɚɗəɑəɔɫ ɛɜɚɢɑɐɟɜɧ ɚɞɘɑɣɌɗɚɝɨ 

ɟɝɔɗɑəɔɑ ɝɖɚɜɚɝɞɔ ɢɑɜɑɍɜɌɗɨəɚɏɚ ɖɜɚɎɚɞɚɖɌ 

ɛɚ ɔɝɝɗɑɐɟɑɘɧɘ ɓɚəɌɘ əɌ 3Ñ1,46 

ɘɗ/100ɏ/ɘɔə (ɜɔɝ. 1). 

Ⱥɍɝɟɒɐɑəɔɑ ɛɚɗɟɣɑəəɧɡ ɜɑɓɟɗɨɞɌ-

ɞɚɎ. 

ȻɌɞɚɏɑəɑɓ Ɂȹȸȶ ɚɝəɚɎɌə əɌ ɖɚəɢɑɛɢɔɔ 

ɝəɔɒɑəəɚɏɚ ɖɜɚɎɚɞɚɖɌ Ɏ ɘɌɏɔɝɞɜɌɗɨəɧɡ Ɍɜ-

ɞɑɜɔɫɡ ɔ ɐɚɛɚɗəɫɑɞɝɫ ɛɚɝɗɑɐɝɞɎɔɫɘɔ ɘɔɖɜɚ-

ɝɚɝɟɐɔɝɞɚɕ ɐɔɝɠɟəɖɢɔɔ. ȸɑɡɌəɔɓɘ ɐɔɠɠɟɓ-

əɚɕ ɏɔɛɚɛɑɜɠɟɓɔɔ ɟ ɛɜɑɐɝɞɌɎɗɑəəɚɏɚ ɛɌɢɔ-

ɑəɞɌ Ɏ ɠɟəɖɢɔɚəɌɗɨəɚ ɌɖɞɔɎəɧɡ ɓɚəɌɡ ɗɑ-

ɒɔɞ Ɏ ɔɓɘɑəɑəɔɔ ɩəɐɚɞɑɗɔɫ ɛɚɐ ɐɗɔɞɑɗɨəɧɘ 

ɛɚɎɜɑɒɐɌɪɥɔɘ ɐɑɕɝɞɎɔɑɘ ɌɜɞɑɜɔɌɗɨəɚɕ ɏɔ-

ɛɑɜɞɑəɓɔɔ, ɝ əɌɜɟɤɑəɔɑɘ ɑɏɚ ɛɜɚəɔɢɌɑɘɚ-

ɝɞɔ, ɔ, ɖɌɖ ɝɗɑɐɝɞɎɔɑ, ɛɑɜɔɎɑəɞɜɔɖɟɗɫɜəɧɘ 

ɚɞɑɖɚɘ ɔ Ɏɞɚɜɔɣəɧɘ ɝɐɌɎɗɑəɔɑɘ Ɏɑəɟɗ. Ȯ 

Ɏɔɐɟ ɝəɔɒɑəɔɫ ɖɚəɢɑəɞɜɌɢɔɔ ɖɔɝɗɚɜɚɐɌ ɔ 

ɏɗɪɖɚɓɧ ɎɚɓəɔɖɌɪɞ ɛɜɚɢɑɝɝɧ ɌəɌɩɜɚɍəɚɏɚ 

ɏɗɔɖɚɗɔɓɌ, ɏɔɛɑɜɚɝɘɚɗɫɜəɚɝɞɔ ɔ ɗɌɖɞɌɞɌɢɔ-

ɐɚɓɌ, ɣɞɚ ɛɜɔɎɚɐɔɞ ɖ ɖɌɛɔɗɗɫɜəɚɘɟ ɝɞɌɓɟ, 

ɠɔɍɜɚɓɔɜɚɎɌəɔɪ ɝɚɝɟɐɔɝɞɚɕ ɝɞɑəɖɔ ɔ, ɚɞ-

ɝɜɚɣɑəəɚ, ɝəɔɒɑəɔɪ ɌɖɞɔɎəɚɝɞɔ əɑɕɜɚəɚɎ, 

ɔɡ Ɍɛɚɛɞɚɓɟ [11, 12]. ȸɌɞɜɔɖɝəɧɑ ɘɑɞɌɗɗɚ-

ɛɜɚɞɑɔəɌɓɧ, ɝɑɖɜɑɞɔɜɟɑɘɧɑ Ɏ ɛɚɛɧɞɖɑ ɜɑ-

ɖɚəɝɞɜɟɔɜɚɎɌɞɨ ɝɞɑəɖɟ ɖɜɚɎɑəɚɝəɚɏɚ ɝɚɝɟɐɌ, 

əɑɒɑɗɌɞɑɗɨəɚ Ɏɗɔɫɪɞ əɌ ɛɜɚəɔɢɌɑɘɚɝɞɨ ɏɑ-

ɘɌɞɚɩəɢɑɠɌɗɔɣɑɝɖɚɏɚ ɍɌɜɨɑɜɌ ɔ ɛɜɔɎɚɐɫɞ ɖ 

ɐɑɘɔɑɗɔəɔɓɌɢɔɔ ɍɑɗɚɏɚ ɎɑɥɑɝɞɎɌ. ȯɔɛɑɜɔə-

ɞɑəɝɔɎəɚɝɞɨ ɍɑɗɚɏɚ ɎɑɥɑɝɞɎɌ, ɚɞɜɌɒɌɪɥɌɫ 

ɝɚɝɟɐɔɝɞɟɪ ɐɑɘɔɑɗɔəɔɓɌɢɔɪ əɌ ɠɚəɑ ɏɔɛɚ-

ɛɑɜɠɟɓɔɔ, ɛɜɔɎɚɐɔɞ ɖ ɜɌɓɚɍɥɑəɔɪ ɜɌɓɗɔɣ-

əɧɡ ɚɞɐɑɗɚɎ ɖɚɜɧ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɘɑɒɐɟ ɝɚ-

ɍɚɕ, ɝ ɛɚɐɖɚɜɖɚɎɧɘɔ ɝɞɜɟɖɞɟɜɌɘɔ ɔ ɗɔɘɍɔ-

ɖɚɜɑɞɔɖɟɗɫɜəɧɘ ɖɚɘɛɗɑɖɝɚɘ, ɣɞɚ Ɏɞɚɜɔɣəɚ 

ɔəɌɖɞɔɎɔɜɟɑɞ ɠɟəɖɢɔɚəɌɗɨəɟɪ ɌɖɞɔɎəɚɝɞɨ 

ɘɚɓɏɌ [13, 14]. Ȼɚɐɚɍəɧɑ ɔɓɘɑəɑəɔɫ ɛɜɔɎɚ-

ɐɫɞ ɖ ɑɥɑ ɍɚɗɨɤɑɘɟ ɝəɔɒɑəɔɪ ɛɑɜɠɟɓɔɚə-

əɧɡ ɡɌɜɌɖɞɑɜɔɝɞɔɖ ɢɑɜɑɍɜɌɗɨəɚɏɚ ɖɜɚɎɚɞɚ-

ɖɌ. ȻɜɑɜɧɎɌəɔɑ ɛɌɞɚɏɑəɑɞɔɣɑɝɖɚɏɚ Ɏɚɓɐɑɕ-

ɝɞɎɔɫ ɠɌɖɞɚɜɚɎ ɜɔɝɖɌ (Ɏ ɛɜɑɐɝɞɌɎɗɑəəɚɘ 

ɝɗɟɣɌɑ ɌɜɞɑɜɔɌɗɨəɚɕ ɏɔɛɑɜɞɑəɓɔɔ ɔ ɏɔɛɑɜɡɚ-

ɗɑɝɞɑɜɔəɑɘɔɔ) ɓɌɘɑɐɗɫɑɞ ɛɜɚɢɑɝɝ ɜɌɓɎɔɞɔɫ 

Ɂȹȸȶ, Ɍ ɜɑɏɟɗɫɜəɌɫ ɞɜɑəɔɜɚɎɖɌ ɘɑəɞɌɗɨəɧɡ 

ɠɟəɖɢɔɕ ɝ ɛɚɘɚɥɨɪ ɖɚɏəɔɞɔɎəɚ-

ɛɚɎɑɐɑəɣɑɝɖɚɕ ɞɑɜɌɛɔɔ Ɏ ɖɚɘɛɗɑɖɝɑ ɝ ɠɔɓɔ-

ɣɑɝɖɚɕ əɌɏɜɟɓɖɚɕ ɎɧɓɧɎɌɑɞ ɟɝɞɚɕɣɔɎɚɑ ɗɚ-

ɖɌɗɨəɚɑ ɟɝɔɗɑəɔɑ ɖɜɚɎɚɞɚɖɌ, ɣɞɚ ɚɞɜɌɓɔɗɚɝɨ 

ɛɜɔ ɐɔəɌɘɔɣɑɝɖɚɘ ɛɜɚɎɑɐɑəɔɔ ɘɑɞɚɐɔɖɔ Ɍɜ-

ɞɑɜɔɌɗɨəɚɏɚ ɝɛɔəɚɎɚɏɚ ɘɌɜɖɔɜɚɎɌəɔɫ [4, 15].  

Ȯ ɛɜɔɎɑɐɑəəɚɘ ɖɗɔəɔɣɑɝɖɚɘ ɝɗɟɣɌɑ ɘɑ-

ɞɚɐɔɖɌ ɌɜɞɑɜɔɌɗɨəɚɏɚ ɝɛɔəɚɎɚɏɚ ɘɌɜɖɔɜɚɎɌ-

əɔɫ ɟɝɛɑɤəɚ ɛɜɔɘɑəɫɗɌɝɨ ɛɜɔ ɛɑɜɎɔɣəɚɘ 

ɚɍɝɗɑɐɚɎɌəɔɔ ɛɌɢɔɑəɞɌ. ȼɑɓɟɗɨɞɌɞɧ ɍɧɗɔ ɝɚ-

ɛɜɫɒɑəɧ ɝ əɌɗɔɣɔɑɘ ɗɑɏɖɚɏɚ ɖɚɏəɔɞɔɎəɚɏɚ 

ɐɑɠɔɢɔɞɌ ɛɚ ɐɌəəɧɘ ȸɚəɜɑɌɗɨɝɖɚɕ ɤɖɌɗɧ 

ɚɢɑəɖɔ ɖɚɏəɔɞɔɎəɧɡ ɠɟəɖɢɔɕ. ȻɚɎɞɚɜəɚɑ 

ɛɜɔɘɑəɑəɔɑ ɘɑɞɚɐɔɖɔ Ɏ ɐɔəɌɘɔɖɑ ɚɍɦɑɖɞɔɎ-

əɚ ɛɚɐɞɎɑɜɐɔɗɚ ɩɠɠɑɖɞɔɎəɚɝɞɨ ɛɜɚɎɚɐɔɘɚɕ 

ɞɑɜɌɛɔɔ (ɛɜɔ ɚɐɔəɌɖɚɎɧɡ ɟɝɗɚɎɔɫɡ  ɛɜɚɎɑɐɑ- 

ȾɌɍɗɔɢɌ ʈ1.      ȳəɌɣɑəɔɫ ɝɖɚɜɚɝɞɔ ɢɑɜɑɍɜɌɗɨəɚɏɚ ɖɜɚɎɚɞɚɖɌ Ɏ ɠɟəɖɢɔɚəɌɗɨəɚ 

ɌɖɞɔɎəɧɡ ɓɚəɌɡ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ, ɛɚɗɟɣɑəəɧɑ ɘɑɞɚɐɚɘ ɌɜɞɑɜɔɌɗɨəɚɕ ɝɛɔəɚɎɚɕ ɘɌɜ-

ɖɔɜɚɎɖɔ ɟ ɛɌɢɔɑəɞɌ ɝ ɡɜɚəɔɣɑɝɖɔɘ əɌɜɟɤɑəɔɑɘ ɘɚɓɏɚɎɚɏɚ ɖɜɚɎɚɚɍɜɌɥɑəɔɫ. 

ɿʦʥʘ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ CBF, ʤʣ/100ʛ/ʤʠʥ 

ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ 

CBFmin, 

ʤʣ/100ʛ/ʤʠʥ 

CBFmax, 

ʤʣ/100ʛ/ʤʠʥ 

ʇʎʂ ʩʧʨʘʚʘ 49,3 48,3 50,1 

ʇʎʂ ʩʣʝʚʘ 51,3 50,6 51,9 

ɼʃʇʌʂ ʩʧʨʘʚʘ 52,2 51,7 53,0 

ɼʃʇʌʂ ʩʣʝʚʘ 53,8 52,1 54,1 

ɼʄʂ (ʇɹ 6) 58,7 57,4 59,9 

ɺʠʩʦʯʥʘʷ ʜʦʣʷ ʩʧʨʘʚʘ 

(ʇɹ 21) 

47,6 46,6 48,0 

ɺʠʩʦʯʥʘʷ ʜʦʣʷ ʩʣʝʚʘ 

(ʇɹ 21) 

47,3 46,5 48,4 

ʊʝʤʝʥʥʘʷ ʜʦʣʷ ʩʧʨʘʚʘ 

(ʇɹ 39) 

46,8 45,5 47,3 

ʊʝʤʝʥʥʘʷ ʜʦʣʷ ʩʣʝʚʘ 

(ʇɹ 39) 

47,6 45,8 48,7 

CBF ï ʩʢʦʨʦʩʪʴ ʮʝʨʝʙʨʘʣʴʥʦʛʦ ʢʨʦʚʦʪʦʢʘ, CBFmin ï ʤʠʥʠʤʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʮʝʨʝʙʨʘʣʴʥʦʛʦ ʢʨʦʚʦʪʦʢʘ,  

CBFmax ï ʤʘʢʩʠʤʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʮʝʨʝʙʨʘʣʴʥʦʛʦ ʢʨʦʚʦʪʦʢʘ, ɼʃʇʌʂ ï ʜʦʨʩʦʣʘʪʝʨʘʣʴʥʘʷ ʧʨʝʬʨʦʥʪʘʣʴʥʘʷ  

ʢʦʨʘ, ʇʎʂ ï ʧʨʝʮʝʥʪʨʘʣʴʥʘʷ ʢʦʨʘ, ɼʄʂ ï ʜʚʠʛʘʪʝʣʴʥʘʷ ʤʦʪʦʨʥʘʷ ʢʦʨʘ, ʇɹ ï ʧʦʣʝ ɹʨʦʜʤʘʥʘ. 
   

 

http://www.rejr.ru/


 

 

   RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY  

| www.rejr.ru | REJR. 2022; 12 (1):129-134       DOI: 10.21569/2222-7415-2022-12-1-129-134                    133 
 

 

əɔɫ ɛɜɚɢɑɐɟɜɧ) ɝɚɎɘɑɝɞəɚ ɝ ɐɚɝɞɔɒɑəɔɑɘ 

ɢɑɗɑɎɚɏɚ ɟɜɚɎəɫ ɌɜɞɑɜɔɌɗɨəɚɏɚ ɐɌɎɗɑəɔɫ ɔ 

ɟɗɟɣɤɑəɔɑɘ ɖɚɏəɔɞɔɎəɧɡ ɠɟəɖɢɔɕ.  

ȳɌɖɗɪɣɑəɔɑ. 

ȶɗɔəɔɣɑɝɖɔɕ ɝɗɟɣɌɕ ɐɑɘɚəɝɞɜɔɜɟɑɞ 

Ɏɚɓɘɚɒəɚɝɞɔ ɌɜɞɑɜɔɌɗɨəɚɕ ɝɛɔəɚɎɚɕ ɘɌɜɖɔ-

ɜɚɎɖɔ Ɏ ɛɑɜɎɔɣəɚɕ ɐɔɌɏəɚɝɞɔɖɑ Ɂȹȸȶ ɐɗɫ 

ɎɔɓɟɌɗɨəɚɕ ɔ ɖɚɗɔɣɑɝɞɎɑəəɚɕ ɚɢɑəɖɔ ɝɚɝɞɚ-

ɫəɔɫ ɘɔɖɜɚɢɔɜɖɟɗɫɞɚɜəɚɏɚ ɜɟɝɗɌ, Ɍ ɞɌɖɒɑ Ɏ 

ɐɔəɌɘɔɖɑ ɐɗɫ ɚɛɜɑɐɑɗɑəɔɫ ɩɠɠɑɖɞɔɎəɚɝɞɔ 

ɛɜɚɎɚɐɔɘɚɕ ɞɑɜɌɛɔɔ.  

ɀɔəɌəɝɔɜɚɎɌəɔɑ ɔɝɝɗɑɐɚɎɌəɔɫ ɔ 

ɖɚəɠɗɔɖɞ ɔəɞɑɜɑɝɚɎ.  

ȴɝɝɗɑɐɚɎɌəɔɑ əɑ ɠɔəɌəɝɔɜɚɎɌɗɚɝɨ ɖɌ-

ɖɔɘɔ-ɗɔɍɚ ɔɝɞɚɣəɔɖɌɘɔ. ȬɎɞɚɜɧ ɓɌɫɎɗɫɪɞ, 

ɣɞɚ ɐɌəəɌɫ ɜɌɍɚɞɌ, ɑɑ ɞɑɘɌ, ɛɜɑɐɘɑɞ ɔ ɝɚ-

ɐɑɜɒɌəɔɑ əɑ ɓɌɞɜɌɏɔɎɌɪɞ ɖɚəɖɟɜɔɜɟɪɥɔɡ 

ɔəɞɑɜɑɝɚɎ. 

ȸəɑəɔɫ, ɔɓɗɚɒɑəəɧɑ Ɏ ɝɞɌɞɨɑ, ɛɜɔəɌɐ-

ɗɑɒɌɞ ɌɎɞɚɜɌɘ ɜɟɖɚɛɔɝɔ.  

ȬɎɞɚɜɧ ɛɚɐɞɎɑɜɒɐɌɪɞ ɝɚɚɞɎɑɞɝɞɎɔɑ 

ɝɎɚɑɏɚ ɌɎɞɚɜɝɞɎɌ ɘɑɒɐɟəɌɜɚɐəɧɘ ɖɜɔɞɑɜɔɫɘ 

ICMJE (Ɏɝɑ ɌɎɞɚɜɧ Ɏəɑɝɗɔ ɝɟɥɑɝɞɎɑəəɧɕ 

ɎɖɗɌɐ Ɏ ɜɌɓɜɌɍɚɞɖɟ ɖɚəɢɑɛɢɔɔ, ɛɚɐɏɚɞɚɎɖɟ 

ɝɞɌɞɨɔ, ɛɜɚɣɗɔ ɔ ɚɐɚɍɜɔɗɔ ɠɔəɌɗɨəɟɪ Ɏɑɜ-

ɝɔɪ ɛɑɜɑɐ ɛɟɍɗɔɖɌɢɔɑɕ). 

Ƚɛɔɝɚɖ ɗɔɞɑɜɌɞɟɜɧ: 
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4-ɑ ɔɓɐ. ȸɚɝɖɎɌ, ȸȱȰɛɜɑɝɝ-ɔəɠɚɜɘ, 2021. 560 ɝ. 
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ɍɔɚɗɚɏɔɔ. 2018; 3: 46-54.  

5. ȾɜɟɠɌəɚɎ ȯ.ȱ., ɀɚɖɔə Ȯ.Ȭ., ȬɝɌɞɟɜɫə ȱ.ȯ., ȱɠɔɘɢɑɎ 

Ȭ.Ɋ., ɃɑɏɔəɌ Ȱ.Ƚ., ȷɑɎɣɟɖ Ȭ.ȯ. ɔ ɐɜ. ȸɑɞɚɐɔɖɌ Ɍɜɞɑɜɔ-

Ɍɗɨəɚɏɚ ɝɛɔəɚɎɚɏɚ ɘɌɜɖɔɜɚɎɌəɔɫ: ɠɔɓɔɣɑɝɖɔɑ ɚɝəɚɎɧ ɔ 

ɚɍɥɔɑ Ɏɚɛɜɚɝɧ. Russian Electronic Journal of Radiology. 

2019; 9 (3): 190 -200. DOI: 10.21569/2222 -7415 -2019 -9-3-

190 -200.  

6. Lou W., Shi L., Wong A., Chu W., Mok V., Wang D. Changes 

of Cerebral Perfusion and Functional Bra in Network Organi-

zation in Patients with Mild Cognitive Impairment. Journal of 

Alzheimers Disease. 2019; 54 (1): 397 -409. DOI: 

10.3233/JAD -160201  

7. CɑɜɏɑɑɎɌ Ȭ.ȹ., ȰɚɍɜɧəɔəɌ ȷ.Ȭ., ȯɌɐɒɔɑɎɌ ȳ.Ʉ., ȳɌɍɔ-

ɞɚɎɌ ȸ.ȼ., ȽɑɗɔɎɑɜɝɞɚɎɌ ȱ.Ȯ., ȶɜɚɞɑəɖɚɎɌ ȸ.Ȯ. ɂɑɜɑ-

ɍɜɌɗɨəɧɕ ɖɜɚɎɚɞɚɖ, ɔɓɘɑɜɑəəɧɕ ɝ ɛɚɘɚɥɨɪ ȸȼȾ Ɏ ɜɑ-

ɒɔɘɑ ɘɌɜɖɔɜɚɎɖɔ ɌɜɞɑɜɔɌɗɨəɧɡ ɝɛɔəɚɎ (arterial spin 

 

ȼɔɝ. 1 Ɍ (Fig. 1 Ɍ) 

 

ȼɔɝ. 1 ɍ (Fig. 1 b) 

ȼɔɝ. 1.    ȸȼȾ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ, ɢɎɑɞəɧɑ ɖɌɜɞɧ ɢɑɜɑɍɜɌɗɨəɚɏɚ ɖɜɚɎɚɞɚɖɌ, ɛɚɗɟɣɑəəɧɑ ɘɑɞɚ-

ɐɚɘ ɌɜɞɑɜɔɌɗɨəɚɏɚ ɝɛɔəɚɎɚɏɚ ɘɌɜɖɔɜɚɎɌəɔɫ. 

ȻɌɢɔɑəɞ ɝ ɡɜɚəɔɣɑɝɖɔɘ əɌɜɟɤɑəɔɑɘ ɘɚɓɏɚɎɚɏɚ ɖɜɚɎɚɚɍɜɌɥɑəɔɫ. Ɍ ð ɛɜɔ ɛɑɜɎɔɣəɚɘ ɛɜɔɑɘɑ, ɍ ð Ɏ ɐɔ-

əɌɘɔɖɑ ɣɑɜɑɓ 3 ɘɑɝɫɢɌ ɛɚɝɗɑ ɞɑɜɌɛɔɔ (ɎɔɓɟɌɗɨəɚ əɌɍɗɪɐɌɑɞɝɫ ɟɝɔɗɑəɔɑ ɖɚɜɖɚɎɚɏɚ ɖɜɚɎɚɞɚɖɌ (ɒɑɗɞɧɕ 

ɢɎɑɞ) Ɏ ɗɚɍəɚɕ ɔ (ɖɜɌɝəɧɕ ɢɎɑɞ) ɞɑɘɑəəɧɡ ɐɚɗɫɡ). 

Fig. 1.    MRI, brain. Color maps of cerebral blood flow obtained by arterial  spine labeling during MRI 

of the brain.  

The patient with chronic cerebrovascular accident: a ð at initial admission, b ð in dynamics 3 months after 

therapy (visually there is an increase in cortical blood flow (yellow) in the frontal and (red) parietal lo bes).. 
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ɑɗɨ. ȻɚɖɌɓɌɞɨ Ɏɚɓɘɚɒəɚɝɞɔ ɘɑɞɚɐɚɎ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ (ɘɟɗɨɞɔɝɛɔɜɌɗɨəɚɕ ɖɚɘɛɨɪ-

ɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ (ȸȽȶȾ)) ɔ ɖɚəɟɝəɚ-ɗɟɣɑɎɚɕ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ (ȶȷȶȾ)) Ɏ 

ɎɧɫɎɗɑəɔɔ ɌɖɞɔəɚɘɔɖɚɓɌ əɔɒəɑɕ ɣɑɗɪɝɞɔ ɟ ɛɌɢɔɑəɞɌ ɝ ɜɌɐɔɚəɑɖɜɚɓɚɘ ɛɚɝɗɑ əɑɚɐəɚ-

ɖɜɌɞəɚɏɚ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ ɛɚ ɛɚɎɚɐɟ ɛɗɚɝɖɚɖɗɑɞɚɣəɚɏɚ ɜɌɖɌ ɍɚɖɚɎɚɕ ɛɚɎɑɜɡ-

əɚɝɞɔ ɫɓɧɖɌ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. ȻɜɑɐɝɞɌɎɗɑəɚ ɖɗɔəɔɣɑɝɖɚɑ əɌɍɗɪɐɑəɔɑ ɛɌɢɔɑəɞɖɔ ȼ., 64 ɗɑɞ, ɝ 

ɒɌɗɚɍɌɘɔ əɌ əɌɗɔɣɔɑ ɐɑɠɑɖɞɌ əɔɒəɑɕ ɣɑɗɪɝɞɔ, ɓɌɞɜɟɐəɑəɔɑ ɛɜɔɑɘɌ ɛɔɥɔ ɔ əɌɜɟɤɑəɔɑ Ɍɜɞɔ-

ɖɟɗɫɢɔɔ. Ȱɗɫ ɎɧɫɎɗɑəɔɫ ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ ɔɓɘɑəɑəɔɕ ɛɌɢɔɑəɞɖɌ ɍɧɗɌ əɌɛɜɌɎɗɑəɌ Ɏ ɚɞɐɑɗɑəɔɑ 

ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɝ ɢɑɗɨɪ ɛɜɚɎɑɐɑəɔɫ ɖɚəɟɝəɚ-ɗɟɣɑɎɚɕ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ (ȶȷȶȾ) 

ɖɚɝɞɑɕ ɗɔɢɑɎɚɏɚ ɝɖɑɗɑɞɌ.  

ȼɑɓɟɗɨɞɌɞɧ. ȺɛɔɝɌəɧ Ɏɚɓɘɚɒəɚɝɞɔ ȶȷȶȾ ɛɜɔ Ɍɖɞɔəɚɘɔɖɚɓɑ əɔɒəɑɕ ɣɑɗɪɝɞɔ əɌ ɠɚəɑ 

ɜɌɐɔɚəɑɖɜɚɓɌ ɟ ɛɌɢɔɑəɞɖɔ ɛɚɝɗɑ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ ɔ ɖɟɜɝɚɎ ɗɟɣɑɎɚɕ ɞɑɜɌɛɔɔ ɛɚ ɛɚɎɚɐɟ 

ɛɗɚɝɖɚɖɗɑɞɚɣəɚɏɚ ɜɌɖɌ ɍɚɖɚɎɚɕ ɛɚɎɑɜɡəɚɝɞɔ ɫɓɧɖɌ. ȰɔɌɏəɚɓ ɎɑɜɔɠɔɢɔɜɚɎɌə ɛɜɔ ɏɔɝɞɚɗɚɏɔɣɑ-

ɝɖɚɘ ɔ ɢɔɞɚɗɚɏɔɣɑɝɖɚɘ ɔɝɝɗɑɐɚɎɌəɔɫɡ ɍɔɚɛɝɔɕəɚɏɚ (ɚɛɑɜɌɢɔɚəəɚɏɚ) ɘɌɞɑɜɔɌɗɌ.  

Ⱥɍɝɟɒɐɑəɔɑ. Ȭɖɞɔəɚɘɔɖɚɓ, ɖɌɖ ɛɜɌɎɔɗɚ, ɜɌɓɎɔɎɌɑɞɝɫ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɔɘɘɟəɚɐɑɠɔɢɔɞɚɘ, 

ɞɌɖɒɑ əɌ ɠɚəɑ ɜɌɐɔɚəɑɖɜɚɓɌ ɛɚɝɗɑ ɖɟɜɝɚɎ ɗɟɣɑɎɚɕ ɞɑɜɌɛɔɔ. çȳɚɗɚɞɧɘ ɝɞɌəɐɌɜɞɚɘè ɐɔɌɏəɚɝɞɔɖɔ 

ɫɎɗɫɑɞɝɫ ɚɍəɌɜɟɒɑəɔɑ Ɍɖɞɔəɚɘɔɖɚɞɔɣɑɝɖɔɡ ɐɜɟɓ Ɏ ɏɔɝɞɚɗɚɏɔɣɑɝɖɔɡ ɛɜɑɛɌɜɌɞɌɡ. ȺɐəɌɖɚ Ɏɧ-

ɫɎɔɞɨ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɑ ɛɜɔɓəɌɖɔ, ɡɌɜɌɖɞɑɜəɧɑ ɐɗɫ ɐɌəəɚɕ ɛɌɞɚɗɚɏɔɔ, ɛɚɓɎɚɗɫɪɞ ɝɚɎɜɑɘɑə-

əɧɑ, ɎɧɝɚɖɚɔəɠɚɜɘɌɞɔɎəɧɑ ɘɑɞɚɐɧ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɞɌɖɔɑ, ɖɌɖ ȸȽȶȾ ɔ ȶȷȶȾ.  

ȳɌɖɗɪɣɑəɔɑ. ȶȷȶȾ, ɖɌɖ ɔ ȸȽȶȾ, ɛɜɔ ɔɝɝɗɑɐɚɎɌəɔɔ ɣɑɗɪɝɞəɚ-ɗɔɢɑɎɚɕ ɚɍɗɌɝɞɔ ɟ ɛɌɢɔɑə-

ɞɚɎ ɝ Ɍɖɞɔəɚɘɔɖɚɓɚɘ, ɛɚɓɎɚɗɫɑɞ ɛɚɗɟɣɔɞɨ ɛɚɗəɟɪ ɐɔɌɏəɚɝɞɔɣɑɝɖɟɪ ɔəɠɚɜɘɌɢɔɪ ɚ ɗɚɖɌɗɔɓɌɢɔɔ 

ɔ ɜɌɝɛɜɚɝɞɜɌəɬəəɚɝɞɔ ɛɚɜɌɒɑəɔɫ, ɣɞɚ ɚɛɜɑɐɑɗɫɑɞ ɐɌɗɨəɑɕɤɟɪ ɞɌɖɞɔɖɟ Ɏɑɐɑəɔɫ ɛɌɢɔɑəɞɌ ɝ 

ɟɣɑɞɚɘ ɑɏɚ ɚɞɫɏɚɥɑəəɚɏɚ ɌəɌɘəɑɓɌ. 
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urpose.  To show the possibilities of methods of radiation diagnostics (multispiral computed  

tomography (MSC T)) and cone -beam computed tomography (CBCT)) in detecting actinomy-

cosis of the mandible in a patient with radionecrosis after repeated surgical treatment for 

squamous cell carcinoma of the lateral surface of the tongue.  

Material and methods.  A clinical ob servation of a patient R., 64 years old, with complaints of 

amandibular defect, difficulty eating and violation of articulation is presented. To identify pathologi-

cal changes, the patient was sent to the radiology department to perform cone -beam computed t o-

mography (CBCT) of the facial skeleton bones.  

Results.  The possibilities of CBCT in actinomycosis of the mandible on the background of ra-

dionecrosis in a patient after surgical treatment and courses of radiation therapy for squamous cell 

carcinoma of the lateral surface of the tongue are described. The diagnosis was verified by histologi-

cal examination of surgical material.  

Discussion.  Actinomycosis, as a rule, develops in patients with immunodeficiency, also on 

the background of radionecrosis after course s of radiation therapy. The "gold standard" of diagnos-

tics is the detection of actinomycotic druses in histological and cytological preparations. However, 

modern highly informative methods of radiology, such as MSCT and CBCT, allow to identify radiolog-

ical  signs characteristic of this pathology.  

Conclusion.  CBCT, as well as MSCT, in the study of the maxillofacial region in patients with 

actinomycosis, allows to obtain full diagnostic information about the localization and prevalence of 

the lesion, which det ermines the further tactics of the patient's management, taking  

into account his challenging history.  
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 ɖɞɔəɚɘɔɖɚɓ ð ɜɑɐɖɚɑ ɡɜɚəɔɣɑɝɖɚɑ 

ɓɌɍɚɗɑɎɌəɔɑ, ɎɧɓɧɎɌɑɘɚɑ, ɖɌɖ ɛɜɌ-

Ɏɔɗɚ, Actinomyces israelii, ɖɚɞɚɜɚɑ 

ɛɜɚɞɑɖɌɑɞ Ɏ Ɏɔɐɑ ɞɜɑɡ ɠɚɜɘ: ɤɑɕəɚ-

ɗɔɢɑɎɚɕ (əɌɔɍɚɗɑɑ ɜɌɝɛɜɚɝɞɜɌəɑə-

əɚɕ), ɍɜɪɤəɚɕ ɔ ɗɑɏɚɣəɚ-ɏɜɟɐəɚɕ [1]. ɃɌɥɑ 

ɛɚɜɌɒɌɑɞɝɫ ɚɍɗɌɝɞɨ ɏɚɗɚɎɧ ɔ ɤɑɔ, ɎɖɗɪɣɌɫ 

əɔɒəɪɪ ɣɑɗɪɝɞɨ, ɚɖɚɗɚəɚɝɚɎɧɑ ɝɔəɟɝɧ, 

ɝɗɑɓəɧɑ ɒɑɗɑɓɧ, ɚɖɚɗɚɟɤəɧɑ ɒɑɗɑɓɧ ɔ ɏɗɌɓ-

əɔɢɧ. ȻɗɚɡɌɫ ɏɔɏɔɑəɌ ɜɚɞɚɎɚɕ ɛɚɗɚɝɞɔ ɔ 

ɝɞɚɘɌɞɚɗɚɏɔɣɑɝɖɔɑ ɓɌɍɚɗɑɎɌəɔɫ ɫɎɗɫɪɞɝɫ 

ɚɝəɚɎəɧɘɔ ɛɜɔɣɔəɌɘɔ ɜɌɓɎɔɞɔɫ Ɍɖɞɔəɚɘɔ-

ɖɚɓɌ, ɚɝɚɍɑəəɚ ɟ ɛɌɢɔɑəɞɚɎ ɝɚ ɝəɔɒɑəəɧɘ 

ɔɘɘɟəɔɞɑɞɚɘ ɔ ɚɞɫɏɚɥɑəəɧɘ ɌəɌɘəɑɓɚɘ, 

ɖɌɖ Ɏ ɛɜɑɐɝɞɌɎɗɑəəɚɘ əɔɒɑ ɖɗɔəɔɣɑɝɖɚɘ 

əɌɍɗɪɐɑəɔɔ [2]. 

 ȶɗɔəɔɣɑɝɖɚɑ əɌɍɗɪɐɑəɔɑ.  

 Ȯ ɘɌɜɞɑ 2021 ɏɚɐɌ ɛɌɢɔɑəɞɖɌ ȼ., 64 

ɗɑɞ, ɚɍɜɌɞɔɗɌɝɨ Ɏ ȿȶȭ ʈ1 ȻɑɜɎɚɏɚ ȸȯȸȿ ɔɘ. 

ȴ.ȸ. ȽɑɣɑəɚɎɌ ɝ ɒɌɗɚɍɌɘɔ əɌ ɐɑɠɑɖɞ Ɏ əɔɒ-

əɑɕ ɣɑɗɪɝɞɔ ɝɗɑɎɌ, ɓɌɞɜɟɐəɑəɔɑ ɛɜɔɑɘɌ ɛɔ-

ɥɔ ɔ əɌɜɟɤɑəɔɑ əɚɜɘɌɗɨəɚɕ Ɍɜɞɔɖɟɗɫɢɔɔ. 

 ȻɌɢɔɑəɞɖɑ ɍɧɗɌ ɛɜɚɎɑɐɑəɌ ȶȷȶȾ ɣɑ-

ɗɪɝɞɑɕ: ɚɞɘɑɣɑəɚ, ɣɞɚ ɌɟɞɚɞɜɌəɝɛɗɌəɞɌəɞ 

ɌəɌɞɚɘɔɣɑɝɖɔ ɛɚɎɞɚɜɫɑɞ ɡɚɐ əɔɒəɑɕ ɣɑɗɪ-

ɝɞɔ. Ȯɚɖɜɟɏ ɠɔɖɝɔɜɟɪɥɔɡ ɘɑɞɌɗɗɚɖɚəɝɞɜɟɖ-

ɢɔɕ (ɛɑɜɠɚɜɔɜɚɎɌəəɚɕ ɛɗɌɝɞɔəɧ ɔ ɎɔəɞɚɎ) 

ɟɣɌɝɞɖɚɎ ɜɌɓɜɑɒɑəɔɫ ɖɚɝɞəɚɕ ɞɖɌəɔ əɑ Ɏɧ-

ɫɎɗɑəɚ.  Ȯ ɝɚɡɜɌəəɧɡ ɚɞɐɑɗɌɡ ɟɏɗɌ əɔɒəɑɕ 

ɣɑɗɪɝɞɔ ɝɗɑɎɌ ɚɞɘɑɣɌɑɞɝɫ əɑɚɐəɚɜɚɐəɚɝɞɨ 

ɖɚɝɞəɚɕ ɝɞɜɟɖɞɟɜɧ çɛɫɞəɔɝɞɚɏɚè, çɘɚɓɌɔɣəɚ-

ɏɚè ɡɌɜɌɖɞɑɜɌ: ɝ ɟɣɌɝɞɖɌɘɔ ɚɝɞɑɚɝɖɗɑɜɚɓɌ, 

ɓɚəɌɘɔ ɜɌɓɜɑɒɑəɔɫ ɚɖɜɟɏɗɚɕ ɔ əɑɛɜɌɎɔɗɨəɚɕ 

ɠɚɜɘ. ȶɚɜɞɔɖɌɗɨəɧɑ ɛɗɌɝɞɔəɖɔ Ɏ ɐɌəəɚɕ 

ɓɚəɑ ɠɜɌɏɘɑəɞɔɜɚɎɌəəɧɑ, ɘɑɝɞɌɘɔ əɑ ɛɜɚ-

ɝɗɑɒɔɎɌɪɞɝɫ. 

  Ƚ ɟɣɑɞɚɘ ɌəɌɘəɑɓɌ, ɛɜɑɐɚɝɞɌɎɗɑəəɚɕ 

ɘɑɐɔɢɔəɝɖɚɕ ɐɚɖɟɘɑəɞɌɢɔɔ ɔ ɜɑəɞɏɑəɚɗɚɏɔ-

ɣɑɝɖɚɕ ɖɌɜɞɔəɧ, ɟ ɛɌɢɔɑəɞɖɔ əɑɗɨɓɫ ɍɧɗɚ 

ɔɝɖɗɪɣɔɞɨ əɌɗɔɣɔɑ ɌɖɞɔəɚɘɔɖɚɓɌ ɝɚɡɜɌəəɧɡ 

ɚɞɐɑɗɚɎ əɔɒəɑɕ ɣɑɗɪɝɞɔ ɝɗɑɎɌ (ɜɔɝ. 1). 

 Ƀɞɚ ɍɧɗɚ ɛɚɐɞɎɑɜɒɐɑəɚ Ɏ Ɍɛɜɑɗɑ 2021 

ɏɚɐɌ ɛɚ ɐɌəəɧɘ ɢɔɞɚɗɚɏɔɣɑɝɖɚɏɚ ɔɝɝɗɑɐɚɎɌ-

əɔɫ ɔəɞɜɌɚɛɑɜɌɢɔɚəəɚɏɚ (ɍɔɚɛɝɔɕəɚɏɚ) ɘɌ-

ɞɑɜɔɌɗɌ, Ɏɓɫɞɚɏɚ ɔɓ ɎɑɞɎɔ əɔɒəɑɕ ɣɑɗɪɝɞɔ 

ɝɗɑɎɌ: Ɏ ɍɔɚɛɝɔɕəɚɘ ɘɌɞɑɜɔɌɗɑ ɍɧɗɔ ɎɧɫɎ-

ɗɑəɧ ɐɜɟɓɧ Ɍɖɞɔəɚɘɔɢɑɞ. 

 Ȼɚ ɐɌəəɧɘ ɌəɌɘəɑɓɌ ɔɓɎɑɝɞəɚ, ɣɞɚ Ɏ 

2014 ɏɚɐɟ ɟ ɛɌɢɔɑəɞɖɔ ɍɧɗ ɐɔɌɏəɚɝɞɔɜɚɎɌə 

ɛɗɚɝɖɚɖɗɑɞɚɣəɧɕ  ɜɌɖ  ɍɚɖɚɎɚɕ  ɛɚɎɑɜɡəɚɝɞɔ  
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ȼɔɝ. 1 Ɍ (Fig. 1 Ɍ) 

 

ȼɔɝ. 1 ɍ (Fig. 1 b) 

 

ȼɔɝ. 1 Ɏ (Fig. 1 ɝ) 

ȼɔɝ. 1.    ȶȷȶȾ, Ɍ -  ɛɌəɚɜɌɘəɌɫ ɜɑɖɚəɝɞɜɟɖɢɔɫ, ɍ -  ɌɖɝɔɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ, Ɏ -ɖɜɔɎɚɗɔəɑɕəɌɫ 

ɜɑɖɚəɝɞɜɟɖɢɔɫ.                      

Ȯ ɝɚɡɜɌəəɧɡ ɚɞɐɑɗɌɡ ɟɏɗɌ əɔɒəɑɕ ɣɑɗɪɝɞɔ ɝɗɑɎɌ ɚɞɘɑɣɌɑɞɝɫ əɑɚɐəɚɜɚɐəɚɝɞɨ ɖɚɝɞəɚɕ ɝɞɜɟɖɞɟɜɧ çɛɫɞ-

əɔɝɞɚɏɚè, çɘɚɓɌɔɣəɚɏɚè ɡɌɜɌɖɞɑɜɌ: ɝ ɟɣɌɝɞɖɌɘɔ ɚɝɞɑɚɝɖɗɑɜɚɓɌ, ɓɚəɌɘɔ ɜɌɓɜɑɒɑəɔɫ ɚɖɜɟɏɗɚɕ ɔ əɑɛɜɌ-

Ɏɔɗɨəɚɕ ɠɚɜɘ (ɓɑɗɑəɧɑ ɝɞɜɑɗɖɔ). ȶɚɜɞɔɖɌɗɨəɧɑ ɛɗɌɝɞɔəɖɔ Ɏ ɐɌəəɚɕ ɓɚəɑ ɠɜɌɏɘɑəɞɔɜɚɎɌəəɧɑ, ɘɑɝɞɌɘɔ 

əɑ ɛɜɚɝɗɑɒɔɎɌɪɞɝɫ (ɝɔəɔɑ ɝɞɜɑɗɖɔ). 

Fig. 1.    CBCT, a ð panoramic reconstruction, b ð axial plane, c ð curved reconst ruction.                     

In the preserved sections of the lower jaw angle on the left, there is a heterogeneity of the bone structure of a 

"spotted", "mosaic" character: with areas of osteosclerosis, rarefaction zones of rounded and irregular shapes 

(green arrows). The cortical plates in this zone are fragmented, sometimes they are not traced (blue arrows).  
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