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Ȱɚɜɚɏɔɑ ɣɔɞɌɞɑɗɔ, ɖɚɗɗɑɏɔ! 

 

Ȼɑɜɑɐ ɎɌɘɔ ɛɑɜɎɧɕ əɚɘɑɜ əɌɤɑɏɚ ɒɟɜəɌɗɌ ɓɌ 2018 ɏɚɐ. 

Ⱥə Ɏɧɡɚɐɔɞ ɝ əɑɍɚɗɨɤɚɕ ɓɌɐɑɜɒɖɚɕ ɔɓ-ɓɌ əɑɖɚɞɚɜɧɡ ɞɑɡəɔ-

ɣɑɝɖɔɡ ɛɜɚɍɗɑɘ Ɏ ɔəɞɑɜəɑɞɑ. 

Ⱦɑɘ əɑ ɘɑəɑɑ, əɌɘ ɟɐɌɗɚɝɨ ɝɛɜɌɎɔɞɨɝɫ ɝ ɞɜɟɐəɚɝɞɫɘɔ ɔ Ɏ 

ɩɞɚɘ əɚɘɑɜɑ Ɏɧ ɟɎɔɐɔɞɑ ɔɝɞɚɜɔɣɑɝɖɔɕ ɚɍɓɚɜ, ɛɚɝɎɫɥɑəəɧɕ ɝɞɌəɚɎ-

ɗɑəɔɪ əɌɤɑɕ ɝɛɑɢɔɌɗɨəɚɝɞɔ, ɗɑɖɢɔɪ ɔ ɞɜɔ ɍɚɗɨɤɔɡ əɌɟɣəɧɡ ɚɍɓɚ-

ɜɌ. Ȯ ɚɝəɚɎəɟɪ ɣɌɝɞɨ əɚɘɑɜɌ Ɏɡɚɐɫɞ 10 ɚɜɔɏɔəɌɗɨəɧɡ əɌɟɣəɧɡ ɝɞɌ-

ɞɑɕ (Ɏ ɞ.ɣ. ɐɎɑ əɌ Ɍəɏɗɔɕɝɖɚɘ ɫɓɧɖɑ) ɔ 8 ɝɗɟɣɌɑɎ ɔɓ ɛɜɌɖɞɔɖɔ.  

ȸɧ ɝɞɌɜɌɑɘɝɫ Ɏɧɛɚɗəɫɞɨ əɌɤɑ ɚɍɑɥɌəɔɑ ɔ əɑ ɓɌɐɑɜɒɔɎɌɑɘ 

ɝɞɌɞɨɔ Ɏ ɜɑɐɌɖɢɔɔ ɍɚɗɨɤɑ, ɣɑɘ 2-4 ɘɑɝɫɢɌ. Ȯɘɑɝɞɑ ɝ ɞɑɘ ɫ ɚɍɜɌɥɌ-

ɪɝɨ ɖ ɌɎɞɚɜɌɘ, ɛɚɒɌɗɟɕɝɞɌ, ɛɑɜɑɐ ɞɑɘ ɖɌɖ ɛɚɝɗɌɞɨ ɝɞɌɞɨɪ Ɏ ɒɟɜəɌɗ, 

ɛɜɚɝɘɚɞɜɔɞɑ ɑɥɑ ɜɌɓ ɞɜɑɍɚɎɌəɔɫ ɐɗɫ ɌɎɞɚɜɚɎ ɔ ɝɞɜɟɖɞɟɜɟ ɟɒɑ ɚɛɟɍ-

ɗɔɖɚɎɌəəɧɡ ɝɞɌɞɑɕ. ȸɚɫ ɛɜɚɝɨɍɌ ɚɍɟɝɗɚɎɗɑəɌ ɞɑɘ, ɣɞɚ Ɏ ɒɟɜəɌɗɑ 

ɛɜɚɎɚɐɔɞɝɫ ɐɎɚɕəɚɑ ɝɗɑɛɚɑ ɜɑɢɑəɓɔɜɚɎɌəɔɑ. ȱɝɗɔ ɜɑɢɑəɓɔɫ ɛɚɗɚ-

ɒɔɞɑɗɨəɌɫ, ɝɞɌɞɨɫ ɍɧɝɞɜɚ əɌɛɜɌɎɗɫɑɞɝɫ Ɏ ɒɟɜəɌɗ. ȹɚ ɑɝɗɔ ɜɌɍɚɞɌ 

ɔɘɑɑɞ ɓɌɘɑɣɌəɔɫ, ɞɑɘ ɍɚɗɑɑ, ɑɝɗɔ ɚəɌ ɛɚɝɞɜɚɑəɌ əɑ ɛɚ ɞɜɑɍɚɎɌəɔɫɘ 

ɒɟɜəɌɗɌ, ɞɚ ɛɜɔɡɚɐɔɞɝɫ ɚɞɛɜɌɎɗɫɞɨ ɑɑ ɌɎɞɚɜɌɘ əɌ ɐɚɜɌɍɚɞɖɟ, Ɍ ɓɌ-

ɞɑɘ ɛɜɚɎɚɐɔɞɨ əɚɎɚɑ ɜɑɢɑəɓɔɜɚɎɌəɔɑ. 

ɋ ɟɎɑɜɑə, ɣɞɚ Ɏ əɌɤɔɡ ɚɍɥɔɡ ɔəɞɑɜɑɝɌɡ, ɏɚɞɚɎɔɞɨ ɝɞɌɞɨɪ 

ɘɌɖɝɔɘɌɗɨəɚ ɛɜɔɍɗɔɒɑəɚ ɖ ɞɜɑɍɚɎɌəɔɫɘ ɒɟɜəɌɗɌ ð ɩɞɚ ɛɚɓɎɚɗɔɞ 

əɌɘ ɍɧɝɞɜɑɑ ɛɟɍɗɔɖɚɎɌɞɨ ɎɌɤɔ ɝɞɌɞɨɔ. 

ȿɎɑɜɑə, ɣɞɚ Ɏ 2018 ɏɚɐɟ ɘɧ ɍɟɐɑɘ ɐɑɜɒɌɞɨ ɖɌɣɑɝɞɎɚ əɌɟɣəɧɡ 

ɝɞɌɞɨɑɕ əɌ ɝɌɘɚɘ Ɏɧɝɚɖɚɘ ɟɜɚɎəɑ! 

ȶɌɖ ɚɍɧɣəɚ, Ɏ ɖɚəɢɑ ɘɌɫ, ɘɧ ɝ ɎɌɘɔ ɛɜɚɎɚɐɔɘ əɌɢɔɚəɌɗɨ-

əɧɕ ɖɚəɏɜɑɝɝ ɗɟɣɑɎɧɡ ɐɔɌɏəɚɝɞɚɎ. ȹɌɤ ɒɟɜəɌɗ ɛɜɔəɔɘɌɑɞ ɌɖɞɔɎ-

əɚɑ ɟɣɌɝɞɔɑ Ɏ ɛɚɐɏɚɞɚɎɖɑ ɖɚəɏɜɑɝɝɌ ɔ ɘɧ ɛɜɑɐɝɞɌɎɔɘ ɎɌɘ əɌɤɔ ɐɚ-

ɝɞɔɒɑəɔɫ əɌ ɝɛɑɢɔɌɗɨəɚɘ ɝɞɑəɐɑ. Ȯ ɩɞɚɘ ɏɚɐɟ ȶɚəɏɜɑɝɝ ɛɜɚɎɚɐɔɞɝɫ 

ɝɚɏɗɌɝəɚ ɛɜɔɖɌɓɟ ȸɔəɔɝɞɑɜɝɞɎɌ ɓɐɜɌɎɚɚɡɜɌəɑəɔɫ ʈ141 ɚɞ 30 ɘɌɜɞɌ 

ɝ.ɏ.  Ȱɚ Ɏɝɞɜɑɣɔ əɌ ɖɚəɏɜɑɝɝɑ! 

 

 

ȯɗɌɎəɧɕ ɜɑɐɌɖɞɚɜ  

ȬɖɌɐɑɘɔɖ ȼȬȹ Ƚ.ȶ. ȾɑɜəɚɎɚɕ 
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ȹȬɃȬȷȺ ȴȽȾȺȼȴȴ ȼȱȹȾȯȱȹȺȷȺȯȴȴ Ȯ ȽȬȹȶȾ-ȻȱȾȱȼȭȿȼȯȱ ð ȻȱȾȼȺȯȼȬȰȱ 

 

ȾɜɚɠɔɘɚɎɌ Ⱦ.ȹ., ȶɌɜɗɚɎɌ ȹ.Ȭ., ȭɚɕɢɚɎɌ ȸ.ȯ., ȳɚɜɔə ɋ.Ȼ. 

 
ɟɞɨ ɝɞɌəɚɎɗɑəɔɫ ɜɑəɞɏɑəɚɗɚɏɔɔ Ɏ ȼɚɝɝɔɔ əɌɣɌɗɝɫ Ɏ ȽɌəɖɞ-Ȼɑɞɑɜɍɟɜɏɑ Ɏ ɝɗɚɒ-

əɧɕ ɔɝɞɚɜɔɣɑɝɖɔɕ ɛɑɜɔɚɐ. ȳɌɜɚɒɐɑəɔɑ ɔ ɜɌɓɎɔɞɔɑ ɜɑəɞɏɑəɚɗɚɏɔɔ ɖɌɖ əɌɟɖɔ, 

ɖɗɔəɔɣɑɝɖɚɕ ɐɔɝɢɔɛɗɔəɧ ɔ ɛɜɑɐɘɑɞɌ ɛɜɑɛɚɐɌɎɌəɔɫ ɝɞɌɗɚ Ɏɚɓɘɚɒəɧɘ ɍɗɌɏɚ-

ɐɌɜɫ ɟɝɔɗɔɫɘ ɎɧɐɌɪɥɔɡɝɫ ɚɞɑɣɑɝɞɎɑəəɧɡ ɟɣɑəɧɡ ɖɚəɢɌ 19 -  əɌɣɌɗɌ 20 ɎɑɖɌ. 

Ȯ ȼɚɝɝɔɔ ɛɑɜɎɌɫ ɐɑɘɚəɝɞɜɌɢɔɫ ɛɜɔɘɑəɑəɔɫ ɜɑəɞɏɑəɚɎɝɖɚɏɚ ɔɓɗɟɣɑəɔɫ ɝɚɝɞɚɫ-

ɗɌɝɨ Ɏ ȽɌəɖɞ-Ȼɑɞɑɜɍɟɜɏɝɖɚɕ Ȯɚɑəəɚ-ɘɑɐɔɢɔəɝɖɚɕ ɌɖɌɐɑɘɔɔ. ȻɑɜɎɧɕ ɜɑəɞɏɑəɚɎɝɖɔɕ 

ɖɌɍɔəɑɞ ɍɧɗ ɝɚɓɐɌə Ɏ ȶɜɚəɤɞɌɐɞɝɖɚɘ ɏɚɝɛɔɞɌɗɑ Ȭ.Ƚ. ȻɚɛɚɎɧɘ. ȻɜɑɛɚɐɌɎɌəɔɑ ɜɑəɞɏɑ-

əɚɗɚɏɔɔ əɌɣɌɗɚɝɨ Ɏ 1897 ɏɚɐɟ əɌ ɖɌɠɑɐɜɑ ɠɔɓɔɖɔ ȮȸȬ, ɓɌɞɑɘ Ɏ ɖɗɔəɔɣɑɝɖɚɘ ɔəɝɞɔɞɟɞɑ 

ɔɘɑəɔ Ȯɑɗɔɖɚɕ ɖəɫɏɔəɔ ȱɗɑəɧ ȻɌɎɗɚɎəɧ, ɏɐɑ ɍɧɗ ɚɞɖɜɧɞ ɖɟɜɝ ɚɍɟɣɑəɔɫ ɜɑəɞɏɑəɚɗɚɏɔɔ 

ɛɚɐ ɜɟɖɚɎɚɐɝɞɎɚɘ Ȭ.ȶ. ɋəɚɎɝɖɚɏɚ, Ɍ Ɏ ɐɌɗɨəɑɕɤɑɘ ȸ.ȴ. ȹɑɘɑəɚɎɧɘ əɌ ɍɌɓɑ ɒɑəɝɖɚɏɚ 

ɘɑɐɔɢɔəɝɖɚɏɚ ɔəɝɞɔɞɟɞɌ. ȺɍɥɑɝɞɎɚ ȼɚɝɝɔɕɝɖɔɡ ȼɑəɞɏɑəɚɗɚɏɚɎ ɔ ȼɌɐɔɚɗɚɏɚɎ ɍɧɗɚ ɝɚ-

ɓɐɌəɚ Ɏ 1913 ɏɚɐɟ ɏɜɟɛɛɚɕ Ɏɔɐəɧɡ ɟɣɑəɧɡ ɛɚɐ ɜɟɖɚɎɚɐɝɞɎɚɘ ȸ.ȴ. ȹɑɘɑəɚɎɌ. ȼɌɓɎɔɞɔɑ 

ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɔ ɗɟɣɑɎɚɕ ɞɑɜɌɛɔɔ ɔ Ɏɚɓɘɚɒəɚɝɞɔ ɑɑ ɛɜɌɖɞɔɣɑɝɖɚɏɚ ɔɝɛɚɗɨɓɚɎɌ-

əɔɫ Ɏɚ ɘəɚɏɚɘ ɓɌɎɔɝɑɗɔ ɚɞ ɛɜɌɎɔɗɨəɚɏɚ ɜɑɤɑəɔɫ ɎɚɛɜɚɝɚɎ ɛɚɐɏɚɞɚɎɖɔ ɝɛɑɢɔɌɗɔɝɞɚɎ, 

ɛɜɑɛɚɐɌɎɌəɔɫ ɐɔɝɢɔɛɗɔəɧ ɔ ɚɜɏɌəɔɓɌɢɔɔ ɝɔɝɞɑɘɧ ɜɑəɞɏɑəɚɐɔɌɏəɚɝɞɔɖɔ.   

 

ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: Ȯ.ȶ. ȼɑəɞɏɑə, ɜɑəɞɏɑəɚɗɚɏɔɫ, ɔɝɞɚɜɔɫ, ɜɑəɞɏɑəɚɎɝɖɚɑ ɚɍɥɑɝɞɎɚ, 

ȸ.ȴ. ȹɑɘɑəɚɎ. 
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THE BEGINNING OF RADIOLOGY HISTORY IN SAINT-PETERSBURG, PETROGRAD  

 

Trofimova T.N., Karlova N.A. Boitsova M.G., Zorin Y.P.  
 

he birth and development of Radiology as a science, clinical and educational su b-

ject in Russia became possi ble due to the efforts of dozens of scientists in the end of 

19th and beginning of 20th century. The first application of X -rays in Russia had 

happened in the beginning of 1897, just soon after Professor Roentgen`s report about di s-

covery of a new kind of r ays. The first medical X -ray unit in Russia was created and the first 

X-ray room was organized by the Russian scientist A.S. Popov in Kronschtadt hospital. The 

educational process for the doctors started in 1897 in Saint Petersburg Martial Medical 

Academy,  where there was created the course of X -ray training by Dr. A.K. Yanovsky, and 

later by Dr. ȸ.I. Nemenov, who continued the teaching process in the Womanõs Medical In-

stitute. The Russian Radiologic society was created in Saint -Petersburg in 1913 by the 

group of scientists under the leadership of professor ȸ.I. Nemenov. The main purposes of 

this organization were distribution and popularization of a new knowledge on the applic a-

tion of X -rays in medical practice. The first Radiological congress was performed  in Moscow 

in 1916.  

The formation of medical radiology in Russia began in St. Petersburg in a difficult 

historical period. The development of X -ray diagnostics and radiotherapy as a science and 

the possibility of its practical application greatly depended on the correct decisions in trai n-

ing, teaching process and organization of all the system of x -ray diagnostics.  

Keywords: Wilhelm Roentgen, X -ray, history, Saint -Petersburg, X -ray society.  
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ɝɑɘɟ ɘɔɜɟ ɡɚɜɚɤɚ ɔɓɎɑɝɞəɌ ɐɌɞɌ 8 əɚ-

ɫɍɜɫ 1895 ɏɚɐɌ ð ɐɑəɨ, ɖɚɏɐɌ ɝɚɝɞɚɫ-

ɗɚɝɨ ɚɞɖɜɧɞɔɑ ɜɑəɞɏɑəɚɎɝɖɔɡ ɗɟɣɑɕ. 

ȰɎɌɐɢɌɞɨ Ɏɚɝɨɘɚɏɚ ɐɑɖɌɍɜɫ ɛɜɚɠɑɝɝɚɜ 

ɔ ɜɑɖɞɚɜ ɟəɔɎɑɜɝɔɞɑɞɌ ɍɌɎɌɜɝɖɚɏɚ ɏɚɜɚɐɌ 

ȮɪɜɢɍɟɜɏɌ Ȯ.ȶ. ȼɑəɞɏɑə (1845-1923) əɌ ɓɌɝɑɐɌ-

əɔɔ Ȯɪɜɢɍɟɜɏɝɖɚɏɚ ɠɔɓɔɖɚ-ɘɑɐɔɢɔəɝɖɚɏɚ 

əɌɟɣəɚɏɚ ɚɍɥɑɝɞɎɌ ɝɐɑɗɌɗ ɐɚɖɗɌɐ çȺ əɚɎɚɘ ɜɚɐɑ 

ɗɟɣɑɕè. Ƚ ɏɚɜɐɚɝɞɨɪ ɘɚɒəɚ ɖɚəɝɞɌɞɔɜɚɎɌɞɨ, ɣɞɚ 

ɟɒɑ ɣɑɜɑɓ ɞɜɔ əɑɐɑɗɔ ɛɚɝɗɑ ɛɑɜɎɚɏɚ ɝɚɚɍɥɑəɔɫ 

ɚ Ɂ-ɗɟɣɌɡ ɟɣɑəɧɑ ȽɌəɖɞ-ȻɑɞɑɜɍɟɜɏɌ ɛɚɎɞɚɜɔɗɔ 

ɚɛɧɞɧ Ȯ.ȶ. ȼɑəɞɏɑəɌ ɔ ɝɞɌɗɔ ɚɝəɚɎɚɛɚɗɚɒəɔ-

ɖɌɘɔ ɖɗɔəɔɣɑɝɖɚɏɚ ɛɜɔɘɑəɑəɔɫ ɜɑəɞɏɑəɚɎɝɖɚɏɚ 

ɔɓɗɟɣɑəɔɫ [20].  

Ȼɜɔɚɜɔɞɑɞ Ɏ ɔɝɛɚɗɨɓɚɎɌəɔɔ Ɂ-ɗɟɣɑɕ Ɏ ɘɑ-

ɐɔɢɔəɝɖɔɡ ɢɑɗɫɡ Ɏ əɌɤɑɕ ɝɞɜɌəɑ ɛɜɔəɌɐɗɑɒɔɞ 

Ȯɚɑəəɚ-ȸɑɐɔɢɔəɝɖɚɕ ɌɖɌɐɑɘɔɔ (ȮȸȬ). ȹɌɣɌɗɨ-

əɔɖ ɖɌɠɑɐɜɧ ɠɔɓɔɖɔ Ȯɚɑəəɚ-ɘɑɐɔɢɔəɝɖɚɕ 

ɌɖɌɐɑɘɔɔ ɛɜɚɠɑɝɝɚɜ ȹɔɖɚɗɌɕ ȯɜɔɏɚɜɨɑɎɔɣ ȱɏɚ-

ɜɚɎ (ɜɔɝ. 1) Ɏɘɑɝɞɑ ɝ ɌɝɝɔɝɞɑəɞɌɘɔ ɀ.ȴ. ȭɗɪɘ-

ɍɌɡɚɘ ɔ Ȭ.ȹ. ȰɚɍɜɚɗɪɍɚɎɧɘ, ɛɜɔ ɌɖɞɔɎəɚɘ 

ɟɣɌɝɞɔɔ ɝɗɟɤɌɞɑɗɫ 5 ɖɟɜɝɌ ȹ.Ȭ. ȺɜɗɚɎɌ 16 ɫə-

ɎɌɜɫ 1896 ɏɚɐɌ Ɏɧɛɚɗəɔɗ ɛɑɜɎɧɑ ɜɑəɞɏɑəɚ-

ɏɜɌɘɘɧ Ɏɑɜɡəɔɡ ɖɚəɑɣəɚɝɞɑɕ ɣɑɗɚɎɑɖɌ. Ȱɗɫ 

ɝɎɚɔɡ ɚɛɧɞɚɎ ȹ.ȯ. ȱɏɚɜɚɎ ɔɝɛɚɗɨɓɚɎɌɗ ɛɜɔɍɚɜɧ, 

ɌəɌɗɚɏɔɣəɧɑ ɞɑɘ, ɖɚɞɚɜɧɘɔ ɛɚɗɨɓɚɎɌɗɝɫ Ȯ.ȶ. 

ȼɑəɞɏɑə. Ƚ ɩɞɚɏɚ ɛɑɜɔɚɐɌ ɝɚɞɜɟɐəɔɖɔ ɠɔɓɔɣɑ-

ɝɖɚɕ ɗɌɍɚɜɌɞɚɜɔɔ, ɛɚ ɛɜɚɝɨɍɑ ɡɔɜɟɜɏɔɣɑɝɖɔɡ 

ɖɗɔəɔɖ ȬɖɌɐɑɘɔɔ, əɌɣɌɗɔ ɚɍɝɗɑɐɚɎɌɞɨ ɍɚɗɨəɧɡ. 

Ȯ ɘɌɜɞɑ 1896 ɏɚɐɌ ȹ.ȯ. ȱɏɚɜɚɎ ɚɜɏɌəɔɓɚɎɌɗ Ɏ 

Ȯɚɑəəɚ-ɘɑɐɔɢɔəɝɖɚɕ ɌɖɌɐɑɘɔɔ ɛɑɜɎɟɪ Ɏ ȼɚɝ-

ɝɔɔ ɜɑəɞɏɑəɚɎɝɖɟɪ ɗɌɍɚɜɌɞɚɜɔɪ. ȭɧɗɌ ɝɚɓɐɌəɌ 

ɝɛɑɢɔɌɗɨəɌɫ ɖɚɘɔɝɝɔɫ ɛɚ ɔɓɟɣɑəɔɪ ɛɜɌɖɞɔɣɑ-

ɝɖɚɏɚ ɔɝɛɚɗɨɓɚɎɌəɔɫ ɜɑəɞɏɑəɚɎɝɖɔɡ ɗɟɣɑɕ, ɔ 

ɠɔɓɔɣɑɝɖɌɫ ɗɌɍɚɜɌɞɚɜɔɫ ɝɞɌɗɌ ɜɑəɞɏɑəɚɗɚɏɔɣɑ-

ɝɖɔɘ ɢɑəɞɜɚɘ, ɖɟɐɌ əɌɛɜɌɎɗɫɗɔɝɨ ɐɗɫ ɔɝɝɗɑɐɚ-

ɎɌəɔɫ ɜɌɓɗɔɣəɧɑ ɍɚɗɨəɧɑ ɔɓ ɖɗɔəɔɖ ɌɖɌɐɑɘɔɔ 

ɔ ɐɜɟɏɔɡ ɟɣɜɑɒɐɑəɔɕ [20]. 

ȭɗɌɏɚɐɌɜɫ ɜɚɝɝɔɕɝɖɚɘɟ ɟɣɑəɚɘɟ ȬɗɑɖɝɌə-

ɐɜɟ ȽɞɑɛɌəɚɎɔɣɟ ȻɚɛɚɎɟ ɛɚɫɎɔɗɔɝɨ ɜɑəɞɏɑəɚɎ-

ɝɖɔɑ ɌɛɛɌɜɌɞɧ ɔ əɌ Ɏɚɑəəɚ-ɘɚɜɝɖɚɘ ɠɗɚɞɑ: 

ɛɑɜɎɧɕ ɜɑəɞɏɑəɚɎɝɖɔɕ ɖɌɍɔəɑɞ ɍɧɗ ɚɜɏɌəɔɓɚ-

ɎɌə Ɏ ȶɜɚəɤɞɌɐɞɝɖɚɘ ɏɚɝɛɔɞɌɗɑ. Ȭ.Ƚ.ȻɚɛɚɎ Ɏ 

1896 ɏɚɐɟ ɍɧɗ ɛɜɑɛɚɐɌɎɌɞɑɗɑɘ ȸɔəəɚɏɚ ɚɠɔ-

ɢɑɜɝɖɚɏɚ ɖɗɌɝɝɌ Ɏ ȶɜɚəɤɞɌɐɞɝɖɚɕ Ȯɚɑəəɚ-

ɘɚɜɝɖɚɕ ɩɗɑɖɞɜɚɞɑɡəɔɣɑɝɖɚɕ ɤɖɚɗɑ ɔ, ɍɟɐɟɣɔ 

ɚɞɗɔɣəɧɘ ɝɞɑɖɗɚɐɟɎɚɘ, Ɏ ɠɔɓɔɣɑɝɖɚɕ ɗɌɍɚɜɌɞɚ-

ɜɔɔ ɗɔɣəɚ ɔɓɏɚɞɚɎɔɗ əɑɝɖɚɗɨɖɚ ɖɌɞɚɐəɧɡ ɞɜɟ-

ɍɚɖ, ɝɖɚəɝɞɜɟɔɜɚɎɌɗ ɔ ɝɚɍɜɌɗ ɛɑɜɎɧɕ Ɏ ɘɔɜɑ 

ɝɞɌɢɔɚəɌɜəɧɕ ɜɑəɞɏɑəɚɎɝɖɔɕ ɌɛɛɌɜɌɞ, ɛɜɑɐəɌ-

ɓəɌɣɑəəɧɕ ɔɘɑəəɚ ɐɗɫ ɘɑɐɔɢɔəɝɖɔɡ ɢɑɗɑɕ [12, 

20]. ȻɑɜɎɧɘ çɎɜɌɣɚɘ-ɜɑəɞɏɑəɚɗɚɏɚɘè ɍɧɗɌ ȼɌɔ-

ɝɌ ȬɗɑɖɝɑɑɎəɌ ȻɚɛɚɎɌ ð ɒɑəɌ Ȭ.Ƚ. ȻɚɛɚɎɌ. ȼɌɔ-

ɝɌ ȬɗɑɖɝɑɑɎəɌ, ɎɜɌɣ-əɚɎɌɞɚɜ, ɎɧɛɟɝɖəɔɢɌ Ɏɧɝ-

ɤɔɡ ɒɑəɝɖɔɡ ɘɑɐɔɢɔəɝɖɔɑ ɖɟɜɝɚɎ ɛɜɔ ȹɔɖɚɗɌ-

ɑɎɝɖɚɘ Ɏɚɑəəɚɘ ɏɚɝɛɔɞɌɗɑ (əɧəɑ ȽɌəɖɞ-

Ȼɑɞɑɜɍɟɜɏɝɖɔɕ ɛɑɜɎɧɕ ɘɑɐɔɢɔəɝɖɔɕ ɔəɝɞɔɞɟɞ 

ɔɘ. ɌɖɌɐɑɘɔɖɌ ȴ.Ȼ.ȻɌɎɗɚɎɌ), ɝ 1886 ɏɚɐɌ ɜɌɍɚ-

ɞɌɗɌ Ɏ ȶɜɚəɤɞɌɐɞɝɖɚɘ Ɏɚɑəəɚ-ɘɚɜɝɖɚɘ ɏɚɝɛɔ-

ɞɌɗɑ, ɔ ɛɜɚɎɚɐɔɗɌ ɔɝɝɗɑɐɚɎɌəɔɫ əɌ ɜɑəɞɏɑəɚɎ-

ɝɖɚɕ ɟɝɞɌəɚɎɖɑ (ɜɔɝ. 2). 

ȿɍɑɐɔɎɤɔɝɨ əɌ ɝɚɍɝɞɎɑəəɚɘ ɚɛɧɞɑ Ɏ Ɏɚɓ-

ɘɚɒəɚɝɞɫɡ Ɂ-ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ, Ȭ.Ƚ. ȻɚɛɚɎ 

ɐɚɍɔɗɝɫ, ɣɞɚɍɧ ɜɑəɞɏɑəɚɎɝɖɔɘɔ ɌɛɛɌɜɌɞɌɘɔ 

ɍɧɗɔ ɚɝəɌɥɑəɧ Ɏɚɝɑɘɨ ɜɟɝɝɖɔɡ ɖɚɜɌɍɗɑɕ. Ⱥɐ-

əɔɘ ɔɓ ɩɞɔɡ ɖɚɜɌɍɗɑɕ ɝɞɌɗ ɖɜɑɕɝɑɜ 1-ɏɚ ɜɌəɏɌ 

çȬɎɜɚɜɌè [20]. 

Ȼɜɚɠɑɝɝɚɜɚɘ ɠɔɓɔɖɔ ȽɌəɖɞ-

Ȼɑɞɑɜɍɟɜɏɝɖɚɏɚ ɟəɔɎɑɜɝɔɞɑɞɌ ȴ.ȴ. ȭɚɜɏɘɌəɚɘ 

(ɜɔɝ. 3) ɔ ɑɏɚ Ɍɝɝɔɝɞɑəɞɚɘ Ȭ.ȷ. ȯɑɜɤɟəɚɘ 12 ɫə-

ɎɌɜɫ 1896 ɏɚɐɌ ɍɧɗɌ ɚɝɟɥɑɝɞɎɗɑəɌ ɛɚɛɧɞɖɌ 

ɎɚɝɛɜɚɔɓɎɑɝɞɔ ɩɖɝɛɑɜɔɘɑəɞ Ȯ.ȶ. ȼɑəɞɏɑəɌ ɔ 

ɎɧɫɎɗɑəɚ ɔɚəɔɓɔɜɟɪɥɑɑ ɐɑɕɝɞɎɔɑ ɡ-ɗɟɣɑɕ. Ȼɚɐ 

ɜɑɐɌɖɢɔɑɕ ȴɎɌəɌ ȴɎɌəɚɎɔɣɌ ȭɚɜɏɘɌəɌ Ɏ Ȼɑ-

ɞɑɜɍɟɜɏɑ 31 ɫəɎɌɜɫ 1896 ɏɚɐɌ Ɏɧɤɑɗ ɛɑɜɎɧɕ 

ɜɟɝɝɖɔɕ ɛɑɜɑɎɚɐ ɍɜɚɤɪɜɧ ɚɍ ɚɞɖɜɧɞɔɔ Ɂ-ɗɟɣɑɕ 

çȱineneue Art von Strahlen (On a New Kind of 

Rays; ȹɚɎɧɕ ɜɚɐ ɗɟɣɑɕ. ȻɜɑɐɟɎɑɐɚɘɗɑəɔɑ)è (ɜɔɝ. 

4). 

Ȯ ɛɜɔɗɚɒɑəɔɔ ɖ ɖəɔɏɑ ɍɧɗ ɛɜɔɎɑɐɑə ɠɚ-

ɞɚɝəɔɘɚɖ ɜɑəɞɏɑəɚɏɜɌɘɘɧ ɔ ɟɞɎɑɜɒɐɌɗɚɝɨ, ɣɞɚ 

çɚɞɛɑɣɌɞɚɖ ɛɜɔ ɛɚɘɚɥɔ ɗɟɣɑɕ ȼɑəɞɏɑəɌ ɍɧɗ ɛɚ-

ɗɟɣɑə Ɏ ɀɔɓɔɣɑɝɖɚɕ ɗɌɍɚɜɌɞɚɜɔɔ Ȼɑɞɑɜɍɟɜɏɝɖɚ-

ɏɚ ɟəɔɎɑɜɝɔɞɑɞɌ 12 ɫəɎɌɜɫ, ɛɑɜɎɧɕ ɝəɔɘɚɖ ɜɟ-

ɖɔ ɝɐɑɗɌə ɍɧɗ 16 ɫəɎɌɜɫè [7, 11]. 

ȻɑɜɎɧɘ ɜɚɝɝɔɕɝɖɔɘ ɌəɌɞɚɘɚɘ, ɔɝɛɚɗɨɓɚ-

ɎɌɎɤɔɘ ɘɑɞɚɐ Ȯ.ȶ. ȼɑəɞɏɑəɌ, ɍɧɗ Ȯ.ȹ. ȾɚəɖɚɎ 

(ɎɛɚɝɗɑɐɝɞɎɔɔ ð ɌɖɌɐɑɘɔɖ). ȿɒɑ 11 ɘɌɜɞɌ 1896 

ɏɚɐɌ ɚə ɎɧɝɞɟɛɌɑɞ ɝ ɍɗɑɝɞɫɥɔɘ ɐɚɖɗɌɐɚɘ əɌ 

Ɍəɞɜɚɛɚɗɚɏɔɣɑɝɖɚɘ ɚɍɥɑɝɞɎɑ Ɏ 1896 ɏ. çȺ ɛɜɔ-

ɘɑəɑəɔɔ Ɂ-ɗɟɣɑɕ ȼɑəɞɏɑəɌ ɖ ɔɓɟɣɑəɔɪ ɜɚɝɞɌ 

ɝɖɑɗɑɞɌè ɝ ɐɑɘɚəɝɞɜɌɢɔɑɕ ɜɑəɞɏɑəɚɎɝɖɔɡ ɝəɔɘ-

ɖɚɎ ɐɑɞɑɕ Ɏ ɜɌɓɗɔɣəɧɑ ɎɚɓɜɌɝɞəɧɑ ɛɑɜɔɚɐɧ, ɔ 

ɐɑɗɌɑɞ ɎɧɎɚɐ ɚ ɍɚɗɨɤɚɘ ɓəɌɣɑəɔɔ əɚɎɚɏɚ ɘɑɞɚ-

ɐɌ ɔɝɝɗɑɐɚɎɌəɔɫ ɛɜɔ ɔɓɟɣɑəɔɔ ɖɚɝɞəɚɕ ɝɔɝɞɑɘɧ 

[14].  ɉɞɚɞ ɐɚɖɗɌɐ ɍɧɗ ɛɚɗəɚɝɞɨɪ əɌɛɑɣɌɞɌə Ɏ 

ɒɟɜəɌɗɑ çȮɜɌɣè ʈ 15 ɓɌ 1896 ɏɚɐ [7] . Ȼɜɚɠɑɝ-

ɝɚɜ ȴ.ȼ. ȾɌɜɡɌəɚɎ  əɌ  ɖɌɠɑɐɜɑ əɚɜɘɌɗɨəɚɕ ɠɔ- 

Ȯ 
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ɓɔɚɗɚɏɔɔ ȮȸȬ Ɏ 1896 ɏɚɐɟ əɌɣɌɗ ɔɓɟɣɑəɔɑ ɐɑɕ-

ɝɞɎɔɫ ɜɑəɞɏɑəɚɎɝɖɔɡ ɗɟɣɑɕ əɌ ɢɑəɞɜɌɗɨəɟɪ 

əɑɜɎəɟɪ ɝɔɝɞɑɘɟ. Ȼ.ȴ. ȰɨɫɖɚəɚɎ ɚɛɟɍɗɔɖɚɎɌɗ 

ɝɞɌɞɨɪ çȹɑɝɖɚɗɨɖɚ ɝɗɚɎ ɚ ɛɜɔɘɑəɑəɔɔ ɝɎɑɞɚɛɔ-

ɝɔ ɛɚ çRentgen'yè ɖ ɛɜɔɘɑəɑəɔɪ ɌəɌɞɚɘɔɣɑɝɖɔɡ 

ɜɔɝɟəɖɚɎè [13]. 

Ȯ 1896 ɏɚɐɟ Ɏ ȴɘɛɑɜɌɞɚɜɝɖɚɘ ȶɗɔəɔɣɑ-

ɝɖɚɘ ɔəɝɞɔɞɟɞɑ ɐɗɫ ɟɝɚɎɑɜɤɑəɝɞɎɚɎɌəɔɫ ɎɜɌ-

ɣɑɕ ɔɘɑəɔ Ȯɑɗɔɖɚɕ ɖəɫɏɔəɔ ȱɗɑəɧ ȻɌɎɗɚɎəɧ, 

ɛɚ ɔəɔɢɔɌɞɔɎɑ ɛɜɚɠɑɝɝɚɜɌ ȸ.Ȭ. ȬɠɌəɌɝɨɑɎɌ ɔ 

ɛɜɔ ɝɚɐɑɕɝɞɎɔɔ ɐɔɜɑɖɞɚɜɌ ɔəɝɞɔɞɟɞɌ ȹ.Ȯ. 

ȽɖɗɔɠɚɝɚɎɝɖɚɏɚ, ɍɧɗ ɚɍɚɜɟɐɚɎɌə ɜɑəɞɏɑəɚɎ-

ɝɖɔɕ ɖɌɍɔəɑɞ, ɖɚɞɚɜɧɘ ɝɞɌɗ ɓɌɎɑɐɚɎɌɞɨ ɐɚɢ. 

Ȭ.ȸ. ȶɚɜɚɗɨɖɚ; ɝɎɑɜɡɤɞɌɞəɧɘ Ɍɝɝɔɝɞɑəɞɚɘ ɍɧɗ 

Ȭ.ȶ. ɋəɚɎɝɖɔɕ ð ɍɟɐɟɥɔɕ ɓɌɎɑɐɟɪɥɔɕ ɛɑɜɎɚɕ 

ɖɌɠɑɐɜɚɕ ɜɑəɞɏɑəɚɗɚɏɔɔ Ɏ ȼɚɝɝɔɔ (ɜɔɝ. 5). Ȯ 

1896 ɏɚɐɟ ɍɧɗɚ Ɏɧɛɚɗəɑəɚ 46 ɝəɔɘɖɚɎ, əɌɣɌ-

ɗɚɝɨ ɝɔɝɞɑɘɌɞɔɣɑɝɖɚɑ ɔɝɛɚɗɨɓɚɎɌəɔɑ ɜɑəɞɏɑəɚɎ-

ɝɖɔɡ ɗɟɣɑɕ ɐɗɫ ɐɔɌɏəɚɝɞɔɖɔ ɛɑɜɑɗɚɘɚɎ ɖɚɝɞɑɕ. 

Ƀɟɞɨ ɛɚɓɒɑ Ɏ ɝɎɚɑɕ ɖɎɌɜɞɔɜɑ (ɟɗ. ȼɧɗɑɑɎɌ, ɐɚɘ 

17, ɖɎ. 4) Ȭ.ȶ. ɋəɚɎɝɖɔɕ ɚɜɏɌəɔɓɚɎɌɗ ɣɌɝɞəɧɕ 

ɜɑəɞɏɑəɚɎɝɖɔɕ ɖɌɍɔəɑɞ [18]. 

ȼɑəɞɏɑəɚɗɚɏɔɫ Ɏ ȽɌəɖɞ-Ȼɑɞɑɜɍɟɜɏɑ ɝɞɌɗɌ 

ɝɞɜɑɘɔɞɑɗɨəɚ ɜɌɓɎɔɎɌɞɨɝɫ Ɏ ɜɌɓəɧɡ əɌɛɜɌɎɗɑ-

əɔɫɡ: ɛɜɚɎɚɐɔɗɔɝɨ ɛɑɜɎɧɑ əɌɟɣəɧɑ ɔɝɝɗɑɐɚɎɌ-

əɔɫ ɔ ɛɟɍɗɔɖɚɎɌɗɔɝɨ ɛɑɜɎɧɑ ɝɞɌɞɨɔ, ɟɣɑəɧɑ 

ɚɛɜɑɐɑɗɫɗɔ ɖɜɟɏ Ɏɚɓɘɚɒəɚɝɞɑɕ Ɂ-ɗɟɣɑɕ ɐɗɫ ɜɌɓ-

ɗɔɣəɧɡ ɚɞɜɌɝɗɑɕ ɘɑɐɔɢɔəɧ, ɎɎɚɐɔɗɚɝɨ ɛɜɑɛɚ-

ɐɌɎɌəɔɑ ɚɝəɚɎ ɜɑəɞɏɑəɚɐɔɌɏəɚɝɞɔɖɔ. ȮɖɗɌɐ Ɏ 

ɔɝɝɗɑɐɚɎɌəɔɑ ɜɑəɞɏɑəɚɎɝɖɔɡ ɗɟɣɑɕ Ɏ ɛɑɜɎɧɑ 

ɏɚɐɧ ɛɚɝɗɑ ɚɞɖɜɧɞɔɫ Ȯ.ȶ. ȼɑəɞɏɑəɌ Ɏəɑɝɗɔ 

ȽɌəɖɞ-Ȼɑɞɑɜɍɟɜɏɝɖɔɑ ɔɝɝɗɑɐɚɎɌɞɑɗɔ: Ȭ.ɀ. ȴɚɠ-

ɠɑ, Ȼ.ȹ. ȷɑɍɑɐɑɎ, ȭ.ȭ. ȯɚɗɔɢɧə, Ⱥ.Ȱ. ɁɎɚɗɨɝɚə, 

Ɋ.Ȯ. Ȯɟɗɨɠ ɔ ɐɜɟɏɔɑ. 

Ȯ əɌɣɌɗɑ 1897 ɏɚɐɌ ɛɜɔ ɖɗɔəɔɣɑɝɖɚɘ ɏɚɝ-

ɛɔɞɌɗɑ Ȯɚɑəəɚ-ɘɑɐɔɢɔəɝɖɚɕ ɌɖɌɐɑɘɔɔ ɛɚ ɔəɔ-

ɢɔɌɞɔɎɑ ȹ.ȯ. ȱɏɚɜɚɎɌ ɍɧɗ ɚɜɏɌəɔɓɚɎɌə ɛɑɜɎɧɕ 

ɜɑəɞɏɑəɚɎɝɖɔɕ ɖɌɍɔəɑɞ, Ɍ ɚɝɑəɨɪ ɩɞɚɏɚ ɒɑ ɏɚɐɌ 

ɑɥɑ ɚɐɔə, Ɏ ȮɔɗɗɔɑɎɝɖɚɕ ɍɚɗɨəɔɢɑ. ȹɌɜɫɐɟ ɝ 

ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɘɔ ɔɝɝɗɑɐɚɎɌəɔɫɘɔ ɝ ɐɔɌ-

ɏəɚɝɞɔɣɑɝɖɔɘɔ ɢɑɗɫɘɔ Ɏ ɩɞɔɡ ɖɌɍɔəɑɞɌɡ ɛɜɚɎɚ-

ɐɔɗɔɝɨ ɔ əɌɟɣəɧɑ ɔɝɝɗɑɐɚɎɌəɔɫ, Ɏ ɣɌɝɞəɚɝɞɔ, 

Ȼ.Ȭ. ȮɎɑɐɑəɝɖɔɘ ɚɛɟɍɗɔɖɚɎɌəɌ ɜɌɍɚɞɌ çȷɟɣɔ 

ȼɑəɞɏɑəɌ Ɏ ɛɜɔɘɑəɑəɔɔ ɐɗɫ ɖɗɔəɔɣɑɝɖɚɕ ɐɔɌ-

ɏəɚɝɞɔɖɔè.  Ȯ 1897 ɏ. ɏɑəɑɜɌɗ-ɗɑɕɞɑəɌəɞ ȹ.Ȯ. 

ȶɌɟɗɍɌɜɝ ɔ ɝɞɟɐɑəɞ ȮȸȬ ȹ.Ȯ. ȮɔɡɜɑɎ ɓɌəɫɗɔɝɨ 

ɏɑɚɘɑɞɜɔɑɕ ɗɟɣɑɕ, ɚɛɜɑɐɑɗɑəɔɑɘ ɏɗɟɍɔəɧ ɓɌɗɑ-

ɏɌəɔɫ ɔəɚɜɚɐəɧɡ ɞɑɗ [7]. 

ȴɝɞɚɜɔɫ ɛɜɑɛɚɐɌɎɌəɔɫ ɜɑəɞɏɑəɚɗɚɏɔɔ Ɏ 

ȽɌəɖɞ-Ȼɑɞɑɜɍɟɜɏɑ əɌɣɌɗɌɝɨ Ɏ 1896 ɏɚɐɟ. Ȯ ɚɞɣɑ-

ɞɑ ɚ ɐɑɫɞɑɗɨəɚɝɞɔ Ȯɚɑəəɚ-ȸɑɐɔɢɔəɝɖɚɕ ɌɖɌɐɑ-

ɘɔɔ ɓɌ 1896/97 ɟɣɑɍəɧɕ ɏɚɐ ɟɖɌɓɧɎɌɑɞɝɫ, ɣɞɚ 

çɜɌɐɔɚɏɜɌɠɔɣɑɝɖɔɕ ɖɌɍɔəɑɞ ɝɗɟɒɔɗ ȹ.ȴ. ȶɟɗɨ-

ɍɔəɟ ɔ Ȼ.Ȭ. ȮɎɑɐɑəɝɖɚɘɟ ɐɗɫ ɚɓəɌɖɚɘɗɑəɔɫ ɝɞɟ-

ɐɑəɞɚɎ 5-ɏɚ ɖɟɜɝɌ ɝ ɩɞɔɘ əɚɎɧɘ ɘɑɞɚɐɚɘ ɔɝɝɗɑ-

ɐɚɎɌəɔɫè, əɌ ɖɌɠɑɐɜɑ ɠɔɓɔɖɔ ɔ Ɏ ɡɔɜɟɜɏɔɣɑ-

ɝɖɔɡ ɖɗɔəɔɖɌɡ ȮȸȬ ɎɎɑɗɔ ɛɜɑɛɚɐɌɎɌəɔɑ ɚɝəɚɎ 

ɜɑəɞɏɑəɚɗɚɏɔɔ ɝɗɟɤɌɞɑɗɫɘ 5 ɖɟɜɝɌ. Ƚ 1897/98 

ɟɣɑɍəɚɏɚ ɏɚɐɌ ȹ.ȴ. ȶɟɗɨɍɔə əɌɣɌɗ ɣɔɞɌɞɨ ɝɞɟ-

ɐɑəɞɌɘ ɝɔɝɞɑɘɌɞɔɣɑɝɖɔɕ ɖɟɜɝ çɛɚ ɟɣɑəɔɪ ɚ 

ɜɑəɞɏɑəɚɎɝɖɚɘ ɝɎɑɞɑ ɔ ɑɏɚ ɘɑɐɔɢɔəɝɖɚɘ ɛɜɔ-

ɘɑəɑəɔɔè [20]. 

Ȯ 1899 ɏɚɐɟ ȯ.ȴ. Ⱦɟɜəɑɜ Ɏɚɓɍɟɐɔɗ ɛɑɜɑɐ 

ɌɐɘɔəɔɝɞɜɌɢɔɑɕ Ȯɚɑəəɚ-ɘɑɐɔɢɔəɝɖɚɕ ɌɖɌɐɑ-
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ȼɔɝ. 1.  ɀɚɞɚɏɜɌɠɔɫ. 

ȹɌɣɌɗɨəɔɖ ɖɌɠɑɐɜɧ ɠɔɓɔɖɔ Ȯɚɑə-

əɚ-ɘɑɐɔɢɔəɝɖɚɕ ɌɖɌɐɑɘɔɔ ɛɜɚɠɑɝ-

ɝɚɜ ȹ.ȯ. ȱɏɚɜɚɎ. 

Fig. 1.  Photo.  

Professor N.G. Yegorov. The head of 

the department of Physics in Saint 

Petersburg Martial Medical Academy.  

ȼɔɝ. 2.  ɀɚɞɚɏɜɌɠɔɫ. 

ȬɗɑɖɝɌəɐɜ ȽɞɑɛɌəɚɎɔɣ ɔ ȼɌɔɝɌ 

ȬɗɑɖɝɑɑɎəɌ ȻɚɛɚɎɧ ɝ ɐɑɞɨɘɔ, 1880 

ɏ. 

Fig. 2.  Photo.  

Russian scientist Alexander Popov 

and his family. 1880.  

ȼɔɝ. 3.  ɀɚɞɚɏɜɌɠɔɫ. 

ȴɎɌə ȴɎɌəɚɎɔɣ ȭɚɜɏɘɌə ð ɜɟɝ-

ɝɖɔɕ ɠɔɓɔɖ, ɝ 1888 ɏɚɐɌ ɛɜɚ-

ɠɑɝɝɚɜ ȽɌəɖɞ-Ȼɑɞɑɜɍɟɜɏɝɖɚɏɚ 

ɟəɔɎɑɜɝɔɞɑɞɌ. 

Fig. 3.  Photo .  

Ivan Borgman ð the professor of 

Physics in Saint -Petersburg Un i-

versity since 1888.  
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ɘɔɔ ɡɚɐɌɞɌɕɝɞɎɚ ɚ ɛɜɔɚɍɜɑɞɑəɔɔ ɐɗɫ ɖɌɠɑɐɜɧ 

ɌɛɛɌɜɌɞɌ ȼɑəɞɏɑəɌ çɎ ɢɑɗɫɡ ɚɓəɌɖɚɘɗɑəɔɫ ɝɞɟ-

ɐɑəɞɚɎ ɞɌɖ ɔ ɎɜɌɣɑɕ ɝɚ ɝɛɚɝɚɍɌɘɔ ɚɍɜɌɥɑəɔɫ ɝ 

ɩɞɔɘ ɌɛɛɌɜɌɞɚɘ, ɝɞɚɗɨ ɎɌɒəɚɘ Ɏ ɐɑɗɑ ɐɔɌɏəɚɓɌ 

ɔ ɗɑɣɑəɔɫ ɛɑɜɑɗɚɘɚɎ ɔ ɎɧɎɔɡɚɎ, ɔɝɖɜɔɎɗɑəɔɕ ɔ 

ɐɜɟɏɔɡ ɓɌɍɚɗɑɎɌəɔɕ, Ɏɡɚɐɫɥɔɡ Ɏ ɛɜɚɏɜɌɘɘɟ 

ɛɜɑɛɚɐɌɎɌəɔɫ ɘɑɡɌəɟɜɏɔɔè. 

Ȯ ɖɗɔəɔɣɑɝɖɚɘ ɔəɝɞɔɞɟɞɑ ɔɘɑəɔ Ȯɑɗɔɖɚɕ 

ɖəɫɏɔəɔ ȱɗɑəɧ ȻɌɎɗɚɎəɧ Ɏ 1899 ɏɚɐɟ əɌ ɖɟɜɝɌɡ 

ɛɚ ɞɑɜɌɛɔɔ ɔ ɡɔɜɟɜɏɔɔ ɛɜɔɝɞɟɛɔɗɔ ɖ ɣɞɑəɔɪ 

ɗɑɖɢɔɕ ɔ ɛɜɚɎɑɐɑəɔɪ ɛɜɌɖɞɔɣɑɝɖɔɡ ɓɌəɫɞɔɕ, 

ɝɚɛɜɚɎɚɒɐɌɪɥɔɡɝɫ ɐɑɘɚəɝɞɜɌɢɔɑɕ ɜɑəɞɏɑəɚɎ-

ɝɖɔɡ ɝəɔɘɖɚɎ Ɏ ɛɚɜɫɐɖɑ ɠɌɖɟɗɨɞɌɞɔɎəɧɡ ɓɌəɫ-

ɞɔɕ. Ƚ 1902 ɏɚɐɌ Ɏ ɩɞɚɘ ɔəɝɞɔɞɟɞɑ ɛɚɐ ɜɟɖɚɎɚɐ-

ɝɞɎɚɘ ɐɚɢɑəɞɌ Ȭ.ȸ. ȶɚɜɚɗɨɖɚ ɎɎɑɐɑəɧ ɛɜɌɖɞɔ-

ɣɑɝɖɔɑ ɓɌəɫɞɔɫ ɛɚ ɜɌɐɔɚɏɜɌɠɔɔ, Ɍ ɝ 1907 ɏɚɐɌ ð 

ɖɟɜɝ çȻɜɌɖɞɔɣɑɝɖɔɡ ɟɛɜɌɒəɑəɔɕ ɛɚ ɔɝɝɗɑɐɚɎɌ-

əɔɪ Ɂ-ɗɟɣɌɘɔ ɡɔɜɟɜɏɔɣɑɝɖɔɡ ɍɚɗɨəɧɡ ɝ ɣɞɑəɔ-

ɑɘ ɜɑəɞɏɑəɚɎɝɖɔɡ ɝəɔɘɖɚɎè, ɖɚɞɚɜɧɘ ɜɟɖɚɎɚɐɔɗ 

Ȭ.ȶ. ɋəɚɎɝɖɔɕ. ɉɞɚ ɍɧɗɔ ɛɑɜɎɧɑ Ɏ ȼɚɝɝɔɔ ɐɚ-

ɢɑəɞɝɖɔɑ ɖɟɜɝɧ ɛɚ ɜɑəɞɏɑəɚɐɔɌɏəɚɝɞɔɖɑ ɐɗɫ 

ɎɜɌɣɑɕ. Ƚ 1903 ɛɚ 1913 ɏɚɐ ɔɡ ɛɜɚɝɗɟɤɌɗɔ 187 

ɎɜɌɣɑɕ [3, 6, 17].  

Ȯ 1907-1908 ɏɚɐɟ Ɍɝɝɔɝɞɑəɞ ɏɚɝɛɔɞɌɗɨəɚɕ 

ɡɔɜɟɜɏɔɣɑɝɖɚɕ ɖɗɔəɔɖɔ ɔ ɓɌɎɑɐɟɪɥɔɕ ɢɑə-

ɞɜɌɗɨəɧɘ ɜɑəɞɏɑəɚɎɝɖɔɘ ɖɌɍɔəɑɞɚɘ Ȳɑəɝɖɚɏɚ 

ɘɑɐɔɢɔəɝɖɚɏɚ ɔəɝɞɔɞɟɞɌ ȸɔɡɌɔɗ ȴɝɌɑɎɔɣ ȹɑ-

ɘɑəɚɎ (ɜɔɝ. 6) ɝɞɌɗ ɣɔɞɌɞɨ ɖɟɜɝ ɔ Ɏɑɝɞɔ ɛɜɌɖɞɔ-

ɣɑɝɖɔɑ ɓɌəɫɞɔɫ ɛɚ ɜɑəɞɏɑəɚɗɚɏɔɔ ɐɗɫ ɝɗɟɤɌ-

ɞɑɗɨəɔɢ ɔəɝɞɔɞɟɞɌ (əɧəɑ ȽɌəɖɞ-Ȼɑɞɑɜɍɟɜɏɝɖɔɕ 

ɘɑɐɔɢɔəɝɖɔɕ ɟəɔɎɑɜɝɔɞɑɞ ɔɘ. ȴ.Ȼ. ȻɌɎɗɚɎɌ) [3, 

4, 5].  

Ȯ ɝɑəɞɫɍɜɑ 1913 ɏɚɐɌ ɐɚɖɞɚɜ ȸ.ȴ. ȹɑɘɑ-

əɚɎ ɚɍɜɌɞɔɗɝɫ ɖ ɐɚɖɞɚɜɌɘ Ȯ.Ȯ. ȰɟɜɌəɞɑ ɔ Ȼ.ȯ. 

ȸɑɓɑɜəɔɢɖɚɘɟ ɝ ɛɜɑɐɗɚɒɑəɔɑɘ ɝɚɓɎɌɞɨ ɛɜɑɐɎɌ-

ɜɔɞɑɗɨəɚɑ ɝɚɎɑɥɌəɔɑ ɐɗɫ ɚɜɏɌəɔɓɌɢɔɔ Ⱥɍɥɑ-

ɝɞɎɌ ȼɚɝɝɔɕɝɖɔɡ ȼɑəɞɏɑəɚɗɚɏɚɎ ɔ ȼɌɐɔɚɗɚɏɚɎ 

[21]. ȻɑɜɎɚɑ ɣɌɝɞəɚɑ ɝɚɎɑɥɌəɔɑ ɛɚ ɩɞɚɘɟ Ɏɚɛɜɚ-

ɝɟ ɝɚɝɞɚɫɗɚɝɨ Ɏ ɝɑəɞɫɍɜɑ 1913 ɏɚɐɌ, Ɍ ɛɑɜɎɚɑ 

ɟɣɜɑɐɔɞɑɗɨəɚɑ ɝɚɍɜɌəɔɑ ɝɚɝɞɚɫɗɚɝɨ 13.02.1914 

ɏɚɐɌ ɔ Ɏ əɑɘ ɛɜɔəɫɗɔ ɟɣɌɝɞɔɑ ɝɗɑɐɟɪɥɔɑ ɗɔɢɌ: 

ȸ.ȴ. ȹɑɘɑəɚɎ, Ȭ.ɀ. ȯɑəɖɑə, Ƚ.ȸ. ȳɌəɍɑɜɏ, Ȼ.Ȭ. 

ȮɑɗɔɖɌəɚɎ, ɐɚɖɞɚɜ ȬɏɑɑɎ (ȶɜɌɝəɚɫɜɝɖ), Ȭ.ȯ. ȽɌ-

ɘɚɕɗɚɎ, ȶɚɓɗɚɎɝɖɔɕ, Ȭ. ȯɔəɚɐɘɌə (ɁɌɜɍɔə), Ȭ.ȸ. 

ȼɧɍɌɖ, ɋ.ȭ. ȻɚɜɡɚɎəɔɖ (ȶɔɑɎ), ȴ.Ȯ. ȮɔəɚɏɜɌɐɚɎ, 

Ȯ.Ȯ. ȰɟɜɌəɞɑ, Ƚ. ȳɌɜɑɢɖɔɕ, ȹ. ɃɌɡɚɎɝɖɔɕ, Ȭ.Ȭ. 

Ƚɔəɚɓɑɜɝɖɔɕ, ȸ.ȷ. ȹɚɍɑɗɨ-ȺɗɑɕəɔɖɚɎɌ, Ƚ.Ȯ. 

ȯɚɗɨɐɍɑɜɏ, Ȼ.ȯ. ȸɑɓɑɜəɔɢɖɔɕ. ȹɌ ɩɞɚɘ ɝɚɍɜɌəɔɔ 

ɚɍɝɟɒɐɌɗɝɫ  ɛɜɚɑɖɞ ɟɝɞɌɎɌ ɚɍɥɑɝɞɎɌ ɔ ɍɧɗɚ Ɏɧ-

ɍɜɌəɚ ɚɜɏɌəɔɓɌɢɔɚəəɚɑ ɍɪɜɚ, ɖɚɞɚɜɚɘɟ ɍɧɗɚ 

ɛɚɜɟɣɑəɚ ɚɍɜɌɍɚɞɌɞɨ ɛɜɚɑɖɞ ɟɝɞɌɎɌ [15]. ȻɑɜɎɚɑ 

ɚɍɥɑɑ ɝɚɍɜɌəɔɑ ȺɍɥɑɝɞɎɌ ɝɚɝɞɚɫɗɚɝɨ ɓəɌɣɔ-

ɞɑɗɨəɚɑ ɛɚɓɒɑ, Ɏ 2016 ɏɚɐɟ. 

Ȯ 1913 ɏɚɐɟ ȸ.ȴ. ȹɑɘɑəɚɎ ɛɜɑɐɝɞɌɎɔɗ Ɏ 

ɘɑɐɔɢɔəɝɖɔɕ ɝɚɎɑɞ ɘɔəɔɝɞɑɜɝɞɎɌ Ɏəɟɞɜɑəəɔɡ 

ɐɑɗ ɝɎɚɕ ɛɜɚɑɖɞ ɚɜɏɌəɔɓɌɢɔɔ ɜɑəɞɏɑəɚɗɚɏɔɣɑ-

ɝɖɚɏɚ ɔəɝɞɔɞɟɞɌ, ɔ ɍɧɗɌ ɚɍɜɌɓɚɎɌəɌ ɝɚɚɞɎɑɞ-

ɝɞɎɟɪɥɌɫ ɖɚɘɔɝɝɔɫ. ȹɚ əɌɣɌɎɤɌɫɝɫ Ɏ 1914 ɏɚ-

ɐɟ ɎɚɕəɌ ɛɚɡɚɜɚəɔɗɌ ɛɜɚɑɖɞ ɚɍ ɚɜɏɌəɔɓɌɢɔɔ 

ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚɏɚ ɔəɝɞɔɞɟɞɌ [1, 8]. 

Ȯ 1914 ɏɚɐɟ ɛɜɔ ɖɌɠɑɐɜɑ ɠɔɓɔɖɔ ȮȸȬ 

ɍɧɗɔ ɝɚɓɐɌəɧ ɛɑɜɎɧɑ ɖɟɜɝɧ ɛɚ ɛɚɐɏɚɞɚɎɖɑ Ɏɚ-

ɑəəɧɡ ɜɑəɞɏɑəɚɞɑɡəɔɖɚɎ, ɛɑɜɎɧɕ Ɏɧɛɟɝɖ ɖɚɞɚ-

ɜɧɡ ɝɚɝɞɌɎɔɗ 11 ɣɑɗɚɎɑɖ, Ɍ Ɏ ɔɪɗɑ 1915 ɏɚɐɌ 

ɚɍɟɣɌɗɚɝɨ ɟɒɑ 25 ɣɑɗɚɎɑɖ [20]. Ȯ ɩɞɚ ɒɑ Ɏɜɑɘɫ Ɏ 

ȮȸȬ ɍɧɗɌ ɚɍɜɌɓɚɎɌəɌ ɖɚɘɔɝɝɔɫ Ɏ ɝɚɝɞɌɎɑ Ƚ.ɋ. 

ȾɑɜɑɤɔəɌ, Ȭ.ȶ. ɋəɚɎɝɖɚɏɚ, Ƚ.Ȼ. ɀɑɐɚɜɚɎɌ ɔ Ɍɝ-

ɝɔɝɞɑəɞɌ ȹ.Ȭ. ȺɜɗɚɎɌ, ɖɚɞɚɜɌɫ ɐɚɗɒəɌ ɍɧɗɌ 

ɜɌɓɜɌɍɚɞɌɞɨ ɛɜɑɐɗɚɒɑəɔɫ ɛɚ Ɏɧɐɑɗɑəɔɪ ɝɌɘɚ-

ɝɞɚɫɞɑɗɨəɚɏɚ ɐɚɢɑəɞɝɖɚɏɚ ɖɟɜɝɌ ɛɚ ɜɑəɞɏɑəɚɗɚ-

ɏɔɔ Ɏ ɝɚɝɞɌɎɑ ɖɌɠɑɐɜɧ ɠɔɓɔɖɔ. ȻɚɝɞɌəɚɎɗɑəɔɑ 

ɚɍ ɟɣɜɑɒɐɑəɔɔ Ɏ ȮȸȬ ɛɜɑɛɚɐɌɎɌəɔɫ ɜɑəɞɏɑəɚ-

ɗɚɏɔɔ  ɍɧɗɚ ɔɓɐɌəɚ 10 ɫəɎɌɜɫ 1915 ɏɚɐɌ ɔ ɛɚ-

ɜɟɣɑəɌ ɩɞɌ ɜɌɍɚɞɌ Ɍɝɝɔɝɞɑəɞɟ Ȯ.Ȭ. ȺɜɗɚɎɟ. Ⱥɐ-

əɌɖɚ, Ɏ ɝɔɗɟ ɜɌɓəɧɡ ɛɜɔɣɔə, Ɏəɑɐɜɑəɔɑ Ɏ ɒɔɓəɨ 

ɛɜɑɛɚɐɌɎɌəɔɫ ɜɑəɞɏɑəɚɗɚɏɔɔ ɓɌɐɑɜɒɌɗɚɝɨ [5, 

20].  

ȻɑɜɎɚɑ ɚɍɥɑɑ ɝɚɍɜɌəɔɑ ȺɍɥɑɝɞɎɌ ȼɚɝɝɔɕ-

ɝɖɔɡ ȼɑəɞɏɑəɚɗɚɏɚɎ ɔ ȼɌɐɔɚɗɚɏɚɎ ɝɚɝɞɚɫɗɚɝɨ 26 

Ɍɛɜɑɗɫ 1916 ɏɚɐɌ.  ȹɌ əɑɘ ɍɧɗɚ  ɎɧɍɜɌəɚ 7 ɣɗɑ-

əɚɎ ɛɜɌɎɗɑəɔɫ (Ⱥ.Ȱ. ɁɎɌɗɨɝɚə, Ȼ.ȹ. ȸɑɓɑɜəɔɢ-

ɖɔɕ, Ȭ.Ȼ. ȱɜɑɘɔɣ, Ȭ.ȶ. ɋəɚɎɝɖɔɕ, Ƚ.ɋ. Ⱦɑɜɑɤɔə, 

ȸ.ȴ. ȹɑɘɑəɚɎ, ȱ.Ƚ. ȷɚəɐɚə) ɔ 3 ɖɌəɐɔɐɌɞɌ (Ⱥ.Ⱥ. 

Ȱɑə, Ȭ.ȹ. ɀɑɐɚɜɔɢɖɔɕ, Ƚ.Ȯ. ȯɚɗɨɐɍɑɜɏ). ȹɌ ɝɗɑ-

ɐɟɪɥɑɘ ɝɚɍɜɌəɔɔ ɜɌɝɛɜɑɐɑɗɑəɧ ɐɚɗɒəɚɝɞɔ 

ɘɑɒɐɟ ɣɗɑəɌɘɔ ɛɜɌɎɗɑəɔɫ: ɛɜɑɐɝɑɐɌɞɑɗɨ Ⱥ.Ȱ. 

ɁɎɌɗɨɝɚə, ɞɚɎɌɜɔɥ ɛɜɑɐɝɑɐɌɞɑɗɫ Ȭ.ȶ. ɋəɚɎ-

ɝɖɔɕ, ɛɑɜɎɧɕ ɝɑɖɜɑɞɌɜɨ ð ȸ.ȴ. ȹɑɘɑəɚɎ, Ɏɞɚɜɚɕ 

ɝɑɖɜɑɞɌɜɨ ð Ȭ.Ȼ. ȱɜɑɘɔɣ. ȹɌ ɝɚɝɞɚɫɎɤɑɘɝɫ 

Ɏɝɖɚɜɑ Ɏɞɚɜɚɘ ɟɣɜɑɐɔɞɑɗɨəɚɘ ɝɚɍɜɌəɔɔ ɛɜɔəɫɞ 

ȿɝɞɌɎ, ɛɚ ɖɚɞɚɜɚɘɟ ɝɚɎɑɞ ɚɍɥɑɝɞɎɌ əɌɡɚɐɔɗɝɫ Ɏ 

ȻɑɞɜɚɏɜɌɐɑ, Ɍ Ɏɚ Ɏɝɑɡ ɐɜɟɏɔɡ ɏɚɜɚɐɌɡ ɘɚɏɗɔ ɚɍ-

ɜɌɓɚɎɧɎɌɞɨɝɫ ɚɞɐɑɗɧ. ȺɜɏɌəɔɓɌɢɔɚəəɚɘɟ ɍɪɜɚ 

ɍɧɗɚ ɛɚɜɟɣɑəɚ Ɏəɑɝɞɔ ɟɝɞɌɎ ɚɍɥɑɝɞɎɌ Ɏ ɘɔəɔ-

ɝɞɑɜɝɞɎɚ Ɏəɟɞɜɑəəɔɡ ɐɑɗ əɌ ɟɞɎɑɜɒɐɑəɔɑ Ɏ ɝɚ-

ɚɞɎɑɞɝɞɎɔɔ ɝ ɝɟɥɑɝɞɎɚɎɌɎɤɔɘɔ ɛɚɗɔɢɑɕɝɖɔɘɔ 

ɟɝɗɚɎɔɫɘɔ. ȿɝɞɌɎ ɍɧɗ ɛɚɐɛɔɝɌə ȸ.ȴ. ȹɑɘɑəɚ-

Ɏɧɘ ɔ Ȼ.ȯ. ȸɑɓɑɜəɔɢɖɔɘ ɔ əɑɚɐəɚɖɜɌɞəɚ ɖɚɜ-

ɜɑɖɞɔɜɚɎɌɗɝɫ ɔ ɛɚɎɞɚɜəɚ əɌɛɜɌɎɗɫɗɝɫ əɌ ɜɌɝ-

ɝɘɚɞɜɑəɔɑ Ɏ ɘɔəɔɝɞɑɜɝɞɎɚ. ȺɖɚəɣɌɞɑɗɨəɌɫ ɜɑ-

ɐɌɖɢɔɫ ɍɧɗɌ ɟɞɎɑɜɒɐɑəɌ 22 ɫəɎɌɜɫ 1916 ɏɚɐɌ 

[15]. Ȯ əɚɫɍɜɑ 1916 ɏɚɐɌ ȸ.ȴ. ȹɑɘɑəɚɎ ɍɧɗ ɖɚ-

ɘɌəɐɔɜɚɎɌə Ɏ ȸɚɝɖɎɟ ɐɗɫ ɚɜɏɌəɔɓɌɢɔɔ ɛɑɜɎɚɏɚ 

Ȯɝɑɜɚɝɝɔɕɝɖɚɏɚ ɝɦɑɓɐɌ ɜɑəɞɏɑəɚɗɚɏɚɎ ɔ ɜɌɐɔɚ-

ɗɚɏɚɎ, ɖɚɞɚɜɧɕ ɛɜɚɡɚɐɔɗ ɚɐəɚɎɜɑɘɑəəɚ ɔ ɚɞɣɌ-

ɝɞɔ ɝɚɎɘɑɝɞəɚ ɝ ɚɣɑɜɑɐəɧɘ ɝɦɑɓɐɚɘ ɡɔɜɟɜɏɚɎ ɔ 

ɞɑɜɌɛɑɎɞɚɎ (16-19 ɐɑɖɌɍɜɫ 1916 ɏ). Ƚɦɑɓɐ ɛɜɚ-

ɡɚɐɔɗ Ɏ əɚɎɚɘ ɓɐɌəɔɔ ȿəɔɎɑɜɝɔɞɑɞɌ ɟ ɛɌɘɫɞəɔ-

ɖɌ ȷɚɘɚəɚɝɚɎɟ. ȻɜɑɐɝɑɐɌɞɑɗɑɘ ɝɦɑɓɐɌ ɍɧɗ ɔɓ-

ɍɜɌə ɗɑɕɍ-ɡɔɜɟɜɏ, ɛɜɚɠɑɝɝɚɜ Ƚ.Ȼ. ɀɑɐɚɜɚɎ. 

Ȼɜɑɓɔɐɔɟɘ ɝɚɓɐɌə Ɏ ɝɗɑɐɟɪɥɑɘ ɝɚɝɞɌɎɑ: Ȼ.Ȼ. 

ȷɌɓɌɜɑɎ, Ȭ.ȶ. ɋəɚɎɝɖɔɕ, Ⱦ.Ȼ. ȶɜɌɝəɚɍɌɑɎ, Ȱ.Ⱦ. 

ȭɟɐɔəɚɎ, ȸ.ȴ. ȹɑɘɑəɚɎ, ɉ.ȹ. ȷɪɞɑɜ, ȹ.ȱ. 

ȿɝɛɑəɝɖɔɕ. Ƀɔɝɗɚ ɟɣɌɝɞəɔɖɚɎ ɝɦɑɓɐɌ Ɏ ɛɑɜɎɧɕ 

ɐɑəɨ ɛɜɑɎɧɝɔɗɚ 100 ɣɑɗɚɎɑɖ. ȻɑɜɎɧɘ ɍɧɗ ɓɌ-

ɝɗɟɤɌə ɐɚɖɗɌɐ Ȼ.Ȼ. ȷɌɓɌɜɑɎɌ çȺ ɛɑɜɑəɚɝəɚɘ 

ɜɑəɞɏɑəɚɎɝɖɚɘ ɌɛɛɌɜɌɞɑ ɚɞɑɣɑɝɞɎɑəəɚɏɚ ɛɜɚɔɓ-

ɎɚɐɝɞɎɌè. ȭɚɗɨɤɚɕ ɔəɞɑɜɑɝ ɝɗɟɤɌɞɑɗɑɕ ɎɧɓɎɌɗɔ 

ɐɚɖɗɌɐɧ ȸ.ȴ. ȹɑɘɑəɚɎɌ çȶ Ɏɚɛɜɚɝɟ ɚ ɜɑɏɔɝɞɜɌ-

ɢɔɔ ɔ əɚɘɑəɖɗɌɞɟɜɑè  ɔ  çȶ Ɏɚɛɜɚɝɟ  ɚ ɜɑəɞɏɑəɚ- 
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ɐɔɌɏəɚɝɞɔɖɑ ɜɌəɑəɔɕ ɜɌɓɜɧɎəɧɘɔ ɛɟɗɫɘɔè ɔ 

ɐɚɖɗɌɐ Ȭ.ȶ. ɋəɚɎɝɖɚɏɚ çȺ ɝɚɎɜɑɘɑəəɚɘ ɛɚɗɚɒɑ-

əɔɔ ɜɑəɞɏɑəɚɐɔɌɏəɚɝɞɔɖɔ Ɏ ȼɚɝɝɔɔè.  

ȻɚɐɜɚɍəɌɫ ɛɜɚɏɜɌɘɘɌ ɓɌɝɑɐɌəɔɕ ɝ ɜɌɓ-

ɍɔɎɖɚɕ ɛɚ əɔɘ ɐɚɖɗɌɐɚɎ əɑ ɍɧɗɌ əɌɛɑɣɌɞɌəɌ ɔ 

Ɏ ɜɑɓɟɗɨɞɌɞɑ ɩɞɚɏɚ ɤɔɜɚɖɌɫ ɛɜɚɎɔəɢɔɫ ɚɖɌɓɌ-

ɗɌɝɨ ɝɗɌɍɚ ɔəɠɚɜɘɔɜɚɎɌəɌ. Ⱥɣɑəɨ ɘəɚɏɚ Ɏɚɗəɑ-

əɔɕ ɍɧɗɚ ɛɑɜɑɒɔɞɚ Ɏ ɝɎɫɓɔ ɝ ɜɌɓɘɑɥɑəɔɑɘ Ɏɧ-

ɝɞɌɎɚɣəɧɡ ɩɖɝɛɚəɌɞɚɎ. ȳɌɖɗɪɣɔɞɑɗɨəɚɑ ɓɌɝɑɐɌ-

əɔɑ ɝɚɝɞɚɫɗɚɝɨ 19 ɐɑɖɌɍɜɫ, ɔ ɍɧɗɚ ɛɚɝɎɫɥɑəɚ 

ɜɑɓɚɗɪɢɔɔ. 23 ɠɑɎɜɌɗɫ 1917 ɏɚɐɌ ɝɚɝɞɚɫɗɚɝɨ 

ɚɣɑɜɑɐəɚɑ ɚɍɥɑɑ ɝɚɍɜɌəɔɑ, Ɍ 12 Ɍɛɜɑɗɫ ð ɝɚɍɜɌ-

əɔɑ, ɚɍɦɑɐɔəɑəəɚɑ ɝ ȻɔɜɚɏɚɎɝɖɔɘ ɡɔɜɟɜɏɔɣɑ-

ɝɖɔɘ ɚɍɥɑɝɞɎɚɘ. Ȼɚɝɗɑ ɣɑɏɚ ɚɍɥɑɝɞɎɚ ɔɓ-ɓɌ ɜɑ-

Ɏɚɗɪɢɔɚəəɧɡ ɝɚɍɧɞɔɕ Ɏɜɑɘɑəəɚ ɛɜɔɚɝɞɌəɚɎɔ-

ɗɚ ɝɎɚɪ ɐɑɫɞɑɗɨəɚɝɞɨ [7]. 

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɛɑɜɎɧɑ ɐɑɝɫɞɔɗɑɞɔɫ ɜɌɓ-

Ɏɔɞɔɫ ɜɑəɞɏɑəɚɗɚɏɔɔ Ɏ əɌɤɑɘ ɏɚɜɚɐɑ ɚɓəɌɘɑəɚ-

ɎɌɗɔɝɨ ɎɌɒəɧɘɔ ɝɚɍɧɞɔɫɘɔ, ɓɌɗɚɒɔɎɤɔɘɔ ɚɝ-

əɚɎɟ ɐɌɗɨəɑɕɤɑɏɚ ɜɌɓɎɔɞɔɫ ɜɑəɞɏɑəɚɗɚɏɔɔ Ɏ 

əɌɤɑɕ ɝɞɜɌəɑ. Ȼɟɞɨ ɝɞɌəɚɎɗɑəɔɫ ɜɑəɞɏɑəɚɗɚɏɔɔ 

Ɏ ȼɚɝɝɔɔ əɌɣɌɗɝɫ Ɏ ȽɌəɖɞ-Ȼɑɞɑɜɍɟɜɏɑ Ɏ ɝɗɚɒ-

əɧɕ ɔɝɞɚɜɔɣɑɝɖɔɕ ɛɑɜɔɚɐ. Ȱɚ ɔɘɛɑɜɔɌɗɔɝɞɔɣɑ-

ɝɖɚɕ Ɏɚɕəɧ ɜɑəɞɏɑəɚɗɚɏɔɫ əɑ ɛɜɔɓəɌɎɌɗɌɝɨ ɝɌ-

ɘɚɝɞɚɫɞɑɗɨəɚɕ ɘɑɐɔɢɔəɝɖɚɕ ɐɔɝɢɔɛɗɔəɚɕ. 

ȽɛɑɢɔɌɗɔɝɞɚɎ ɛɚ ɜɑəɞɏɑəɚɗɚɏɔɔ Ɏ ɝɞɜɌəɑ 

əɌɝɣɔɞɧɎɌɗɔɝɨ ɑɐɔəɔɢɧ. ȼɑəɞɏɑəɚɗɚɏɔɫ Ɏ əɌɣɌ-

ɗɑ ɛɜɚɤɗɚɏɚ ɎɑɖɌ ɞɚɗɨɖɚ əɌɣɔəɌɗɌ ɚɞɎɚɑɎɧɎɌɞɨ 

ɗɔɐɔɜɟɪɥɔɑ ɛɚɓɔɢɔɔ Ɏ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɕ ɘɑɐɔ-

ɢɔəɑ. ȶɌɖ ɖɚ Ɏɝɫɖɚɕ əɚɎɚɕ ɔ əɑɓəɌɖɚɘɚɕ ɝɛɑ-

ɢɔɌɗɨəɚɝɞɔ, ɝɞɌɜɧɑ ɖɗɔəɔɢɔɝɞɧ ɚɞəɚɝɔɗɔɝɨ ɖ 

ɜɑəɞɏɑəɚɗɚɏɔɔ ɛɜɑəɑɍɜɑɒɔɞɑɗɨəɚ ɔ əɑ ɛɜɔɓəɌ-

ɎɌɗɔ ɑɬ ɖɗɔəɔɣɑɝɖɚɕ ɐɔɝɢɔɛɗɔəɚɕ. ȼɌɓɎɔɞɔɑ 

ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɔ ɗɟɣɑɎɚɕ ɞɑɜɌɛɔɔ ɖɌɖ 

əɌɟɖɔ ɔ Ɏɚɓɘɚɒəɚɝɞɔ ɑɑ ɛɜɌɖɞɔɣɑɝɖɚɏɚ ɔɝɛɚɗɨ-

ɓɚɎɌəɔɫ Ɏɚ ɘəɚɏɚɘ ɓɌɎɔɝɑɗɔ ɚɞ ɛɜɌɎɔɗɨəɚɏɚ 

ɜɑɤɑəɔɫ ɎɚɛɜɚɝɚɎ ɛɚɐɏɚɞɚɎɖɔ ɝɛɑɢɔɌɗɔɝɞɚɎ, 

ɛɜɑɛɚɐɌɎɌəɔɫ ɐɔɝɢɔɛɗɔəɧ ɔ ɚɜɏɌəɔɓɌɢɔɔ ɝɔ-

ɝɞɑɘɧ ɜɑəɞɏɑəɚɐɔɌɏəɚɝɞɔɖɔ Ɏ ɖɗɔəɔɖɌɡ ɏɚɜɚɐɌ 

[16].  

ȹɑɛɜɑɜɧɎəɚɑ, ɝɞɜɑɘɔɞɑɗɨəɚɑ ɜɌɓɎɔɞɔɑ ɗɟ-

ɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɛɜɔəɚɝɔɞ əɚɎɧɑ ɐɔɌɏəɚɝɞɔ-

ɣɑɝɖɔɑ ɞɑɡəɚɗɚɏɔɔ ɔ ɘɑəɫɑɞ Ɍɗɏɚɜɔɞɘɧ ɔɝɝɗɑ-

ɐɚɎɌəɔɕ. ȹɚ Ɏɝɑ əɚɎɚɑ ɚɝəɚɎɧɎɌɑɞɝɫ əɌ Ɏɑɖɚ-

 

ȼɔɝ. 4 (Fig. 4) 

 

ȼɔɝ. 5 (Fig. 5) 

 

ȼɔɝ.6 (Fig. 6) 

ȼɔɝ. 4.  ɀɚɞɚɏɜɌɠɔɫ. 

Ⱦɔɞɟɗɨəɧɕ ɗɔɝɞ ɛɑɜɎɚɏɚ ɛɑɜɑɎɚɐɌ 

ɝɚɚɍɥɑəɔɫ ɚɍ ɚɞɖɜɧɞɔɔ Ɂ-ɗɟɣɑɕ 

ɛɚɐ ɜɑɐɌɖɢɔɑɕ ɛɜɚɠ. ȴ.ȴ. ȭɚɜɏ-

ɘɌəɌ ɝ ɜɑəɞɏɑəɚɏɜɌɘɘɚɕ ɖɔɝɞɔ 

ɜɟɖɔ, ɛɜɚɔɓɎɑɐɑəəɚɕ əɌ ɓɌɝɑɐɌəɔɔ 

ɠɔɓɔɣɑɝɖɚɏɚ ɝɑɘɔəɌɜɌ 22 ɫəɎɌɜɫ 

1896 ɏ. 

Fig. 4.  Photo.  

The title page of the first translation 

in Russian language, published u n-

der edition of professor I.I.Borgman 

about discovery of X -rays with 

demonstration of the X -ray image of 

hand, perfor med during physical 

session 22 of January 1896.  

ȼɔɝ. 5.  ɀɚɞɚɏɜɌɠɔɫ. 

Ȼɜɚɠɑɝɝɚɜ Ȭəɞɚə ȶɔɜɔɗɗɚɎɔɣ 

ɋəɚɎɝɖɔɕ.   

Fig. 5.  Photo.  

Professor Anton Yanovsky.  

ȼɔɝ. 6.  ɀɚɞɚɏɜɌɠɔɫ. 

Ȼɜɚɠɑɝɝɚɜ ȸɔɡɌɔɗ ȴɝɌɑɎɔɣ ȹɑ-

ɘɑəɚɎ. 

Fig. 6.  Photo.  

Professor Michail Nemenov.  
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Ɏɚɘ ɚɛɧɞɑ ɞɜɌɐɔɢɔɚəəɧɡ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɡ 

ɘɑɞɚɐɔɖ. 

ȴɝɞɚɣəɔɖ ɠɔəɌəɝɔɜɚɎɌəɔɫ ɔ ɖɚəɠɗɔɖɞ 

ɔəɞɑɜɑɝɚɎ. 

ȬɎɞɚɜɧ ɐɌəəɚɕ ɝɞɌɞɨɔ ɛɚɐɞɎɑɜɐɔɗɔ ɚɞɝɟɞ-

ɝɞɎɔɑ ɠɔəɌəɝɚɎɚɕ ɛɚɐɐɑɜɒɖɔ ɔɝɝɗɑɐɚɎɌəɔɫ ɔ 

ɖɚəɠɗɔɖɞɌ ɔəɞɑɜɑɝɚɎ, ɚ ɖɚɞɚɜɧɡ əɑɚɍɡɚɐɔɘɚ 

ɝɚɚɍɥɔɞɨ.
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ȼȱȹȾȯȱȹȺȷȺȯȴɃȱȽȶȴȱ ȻȼȺɋȮȷȱȹȴɋ ȮȺȽȻȬȷȴȾȱȷɈȹɇɁ ȻȼȺɂȱȽȽȺȮ Ȯ 

ȮȱȼɁȹȱɃȱȷɊȽȾȹɇɁ ȻȬȳȿɁȬɁ, ȮɇȳȮȬȹȹɇɁ ȺȰȺȹȾȺȯȱȹȹɇȸȴ ɀȬȶȾȺȼȬȸȴ 

 

ȬɜɒɌəɢɑɎ Ȭ.Ȼ. 
 

ɚɓəɔɖəɚɎɑəɔɑ ɚɝɞɜɧɡ ɔ ɡɜɚəɔɣɑɝɖɔɡ ɚɐɚəɞɚɏɑəəɧɡ ɎɚɝɛɌɗɔɞɑɗɨəɧɡ ɛɜɚɢɑɝɝɚɎ 

Ɏ Ɏɑɜɡəɑɣɑɗɪɝɞəɧɡ ɛɌɓɟɡɌɡ ɚɍɟɝɗɚɎɗɑəɚ ɎɚɝɛɌɗɔɞɑɗɨəɧɘɔ ɔɓɘɑəɑəɔɫɘɔ Ɏ ɍɚ-

ɖɚɎɧɡ ɚɞɐɑɗɌɡ ɌɗɨɎɑɚɗɫɜəɚɏɚ ɚɞɜɚɝɞɖɌ Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ ɔ ɛɚɏɜɑɤəɚɝɞɫɘɔ 

ɛɜɚɎɑɐɑəɔɫ ɝɞɚɘɌɞɚɗɚɏɔɣɑɝɖɔɡ ɘɌəɔɛɟɗɫɢɔɕ.  

ȻɜɌɎɔɗɨəɌɫ ɔəɞɑɜɛɜɑɞɌɢɔɫ ɝɚɝɞɚɫəɔɫ Ɏɑɜɡəɑɣɑɗɪɝɞəɧɡ ɛɌɓɟɡ ɝ ɟɣɑɞɚɘ 

ɎɌɜɔɌəɞɚɎ əɚɜɘɧ ɔ ɛɌɞɚɗɚɏɔɔ ɫɎɗɫɑɞɝɫ ɝɗɚɒəɚɕ ɓɌɐɌɣɑɕ. Ȼɚɩɞɚɘɟ ɛɜɔ 

ɜɑəɞɏɑəɚɐɔɌɏəɚɝɞɔɖɑ əɑɚɍɡɚɐɔɘɧ ɓəɌəɔɫ ɚ ɝɖɔɌɗɚɏɔɣɑɝɖɔɡ ɚɝɚɍɑəəɚɝɞɫɡ ɜɌɓɗɔɣəɧɡ 

ɛɜɚɫɎɗɑəɔɕ ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ ɛɜɚɢɑɝɝɚɎ ɔ ɩɠɠɑɖɞɔɎəɚɝɞɔ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɡ ɘɑɞɚɐɔɖ 

ɐɗɫ ɚɍɦɑɖɞɔɎəɚɕ ɚɢɑəɖɔ əɑ ɞɚɗɨɖɚ ɔɓɘɑəɑəɔɕ Ɏ ɛɌɓɟɡɌɡ, əɚ ɔ ɚɛɜɑɐɑɗɑəɔɫ ɛɜɔɣɔə ɔɡ 

ɎɚɓəɔɖəɚɎɑəɔɫ.   

ȼɌɝɛɜɚɝɞɜɌəɑəəɧɑ əɌ ɛɜɌɖɞɔɖɑ ɘɑɞɚɐɔɖɔ ɚɜɞɚɛɌəɞɚɘɚɏɜɌɠɔɔ ɔ ɓɚəɚɏɜɌɠɔɔ 

ɝɜɑɐəɑɕ ɓɚəɧ ɗɔɢɑɎɚɏɚ ɚɞɐɑɗɌ ɣɑɜɑɛɌ ɔɘɑɪɞ ɚɛɜɑɐɑɗɑəəɧɑ ɏɜɌəɔɢɧ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɡ 

Ɏɚɓɘɚɒəɚɝɞɑɕ ɛɜɔ ɔɓɟɣɑəɔɔ ɝɚɝɞɚɫəɔɫ Ɏɑɜɡəɑɣɑɗɪɝɞəɧɡ ɛɌɓɟɡ. ȶɚɘɛɨɪɞɑɜəɚ-

ɞɚɘɚɏɜɌɠɔɣɑɝɖɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ Ɏɑɜɡəɑɣɑɗɪɝɞəɧɡ ɛɌɓɟɡ ɔ ɌɗɨɎɑɚɗɫɜəɚɏɚ ɚɞɜɚɝɞɖɌ 

Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ ɫɎɗɫɑɞɝɫ ɘɑɞɚɐɔɖɚɕ ɐɚɝɞɚɎɑɜəɚɏɚ ɎɧɫɎɗɑəɔɫ ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ ɛɜɚɢɑɝ-

ɝɚɎ Ɏ Ɏɑɜɡəɑɣɑɗɪɝɞəɧɡ ɛɌɓɟɡɌɡ ɔ ɐɔɠɠɑɜɑəɢɔɜɚɎɌəɔɫ ɚɐɚəɞɚɏɑəəɚɏɚ ɚɞ ɜɔəɚɏɑəəɚɏɚ 

ɛɜɚɔɝɡɚɒɐɑəɔɫ ɝɔəɟɝɔɞɌ.  
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X-RAY MANIFESTATIONS OF INFLAMMATORY PROCESSES IN THE MAXILLARY  

SINUSES CAUSED BY ODONTOGENIC FACTORS  

 

Arzhantsev A.P.  
 

cute and chronic odontogenic inflammatory processes in the maxillary sinuses 

arise due to inflammatory changes in the lateral sections of the alveolar process of 

the upper jaw and the errors in conducting dental manipulations.  

Correct interpretation of the state of the maxillary sinuses, taking into account the 

variants of the norm  and pathology, is a difficult task. Therefore, when X -ray diagnosis is 

necessary to know about the shadow features of various manifestations of pathological pr o-

cesses and the effectiveness of X -ray techniques for the objective assessment of not only 

chang es in the sinuses, but also to determine the causes of their occurrence.  

Known methods of orthopantomography and zonography of the middle zone of the 

face have definite limits of diagnostic capabilities in studying the state of the maxillary s i-

nuses. CT of  the maxillary sinuses and alveolar process of the maxilla is the method by rel i-

able identification of pathological processes in the maxillary sinuses and differentiating 

odontogenic from rhinogenous sinusitis.  

 

Keywords: maxillary sinus, mucous membrane o f the sinuses, odontogenic maxillary 
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ɓ ɚɍɥɑɏɚ ɣɔɝɗɌ Ɏɑɜɡəɑɣɑɗɪɝɞəɧɡ ɝɔ-

əɟɝɔɞɚɎ əɌ ɐɚɗɪ ɚɐɚəɞɚɏɑəəɧɡ ɛɚɜɌ-

ɒɑəɔɕ Ɏ ɝɜɑɐəɑɘ ɛɜɔɡɚɐɔɞɝɫ 25 - 

40%. ȸɑɡɌəɔɓɘ ɎɚɓəɔɖəɚɎɑəɔɫ ɚɐɚə-

ɞɚɏɑəəɧɡ ɎɚɝɛɌɗɔɞɑɗɨəɧɡ ɛɜɚɢɑɝɝɚɎ Ɏ Ɏɑɜɡəɑ-

ɣɑɗɪɝɞəɧɡ ɛɌɓɟɡɌɡ ɝɎɫɓɌə ɝ ɔəɠɔɢɔɜɚɎɌəɔɑɘ 

ɝɗɔɓɔɝɞɚɕ ɚɍɚɗɚɣɖɔ ɝɔəɟɝɌ ɛɜɔ ɜɌɓɗɔɣəɧɡ ɚɝɞ-

ɜɧɡ ɔ ɡɜɚəɔɣɑɝɖɔɡ ɎɚɝɛɌɗɔɞɑɗɨəɧɡ ɛɜɚɢɑɝɝɌɡ Ɏ 

ɚɍɗɌɝɞɔ ɛɜɑɘɚɗɫɜɚɎ ɔ ɘɚɗɫɜɚɎ Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ 

ɔɗɔ ɔɡ ɗɟəɚɖ. ɉɞɚɘɟ ɝɛɚɝɚɍɝɞɎɟɑɞ ɚɍɥəɚɝɞɨ 

ɖɜɚɎɚ- ɔ ɗɔɘɠɚɚɞɞɚɖɌ ɐəɌ Ɏɑɜɡəɑɣɑɗɪɝɞəɧɡ 

ɛɌɓɟɡ ɔ ɌɗɨɎɑɚɗɫɜəɚɏɚ ɚɞɜɚɝɞɖɌ Ɏ ɍɚɖɚɎɚɘ ɚɞɐɑ-

ɗɑ Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ. ȿ ɘɚɗɫɜɚɎ, ɔəɚɏɐɌ ɛɜɑɘɚ-

ɗɫɜɚɎ Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ Ɏɑɜɡɟɤɖɔ ɖɚɜəɑɕ, 

ɚɖɜɟɒɑəəɧɑ ɞɚəɖɚɕ ɖɚɜɞɔɖɌɗɨəɚɕ Ɏɧɝɞɔɗɖɚɕ, 

ɜɌɝɛɚɗɌɏɌɪɞɝɫ ɍɗɔɓɖɚ ɖ ɐəɟ Ɏɑɜɡəɑɣɑɗɪɝɞəɧɡ 

ɛɌɓɟɡ, Ɍ Ɏ əɑɖɚɞɚɜɧɡ ɝɗɟɣɌɫɡ ɎɧɝɞɟɛɌɪɞ Ɏ ɛɜɚ-

ɝɎɑɞ ɛɌɓɟɡɔ. Ȼɚɩɞɚɘɟ ɛɑɜɔɌɛɔɖɌɗɨəɌɫ ɔəɠɑɖ-

ɢɔɫ ɍɧɝɞɜɚ ɜɌɝɛɜɚɝɞɜɌəɫɑɞɝɫ əɌ ɝɗɔɓɔɝɞɟɪ 

ɚɍɚɗɚɣɖɟ ɌɗɨɎɑɚɗɫɜəɚɕ ɍɟɡɞɧ.  

ȼɌɓɎɔɞɔɑ Ɏɑɜɡəɑɣɑɗɪɝɞəɧɡ ɝɔəɟɝɔɞɚɎ 

ɞɌɖɒɑ ɘɚɒɑɞ ɍɧɞɨ ɝɗɑɐɝɞɎɔɑɘ ɛɚɏɜɑɤəɚɝɞɑɕ 

ɝɞɚɘɌɞɚɗɚɏɔɣɑɝɖɔɡ ɘɌəɔɛɟɗɫɢɔɕ: ɟɐɌɗɑəɔɫ ɓɟ-

ɍɚɎ, Ɏəɟɞɜɔɖɚɝɞəɚɕ ɐɑəɞɌɗɨəɚɕ ɔɘɛɗɌəɞɌɢɔɔ ɔ 

ɩəɐɚɐɚəɞɔɣɑɝɖɔɡ ɘɌəɔɛɟɗɫɢɔɕ Ɏ ɍɚɖɚɎɚɘ ɚɞɐɑ-

ɗɑ Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ, ɚɛɑɜɌɢɔɔ ɝɟəɟɝ-ɗɔɠɞɔəɏɌ. 

Ƚɗɑɐɟɑɞ ɛɜɔəɔɘɌɞɨ Ɏɚ ɎəɔɘɌəɔɑ, ɣɞɚ ɗɔ-

ɢɑɎɚɕ ɚɞɐɑɗ ɣɑɜɑɛɌ, ɚɝɚɍɑəəɚ ɑɏɚ ɝɜɑɐəɫɫ ɓɚəɌ, 

ɫɎɗɫɑɞɝɫ ɝɗɚɒəɚɕ ɐɗɫ ɔəɞɑɜɛɜɑɞɌɢɔɔ ɜɑəɞɏɑ-

əɚɎɝɖɚɏɚ ɔɓɚɍɜɌɒɑəɔɫ ɚɍɗɌɝɞɨɪ. ȶɚəɠɔɏɟɜɌɢɔɫ 

Ɏɑɜɡəɑɣɑɗɪɝɞəɧɡ ɛɌɓɟɡ, Ɏ ɞɚɘ ɣɔɝɗɑ ɐəɌ Ɍɗɨ-

Ɏɑɚɗɫɜəɧɡ ɍɟɡɞ, ɟ ɖɌɒɐɚɏɚ ɣɑɗɚɎɑɖɌ ɔɘɑɑɞ ɔə-

ɐɔɎɔɐɟɌɗɨəɧɑ ɚɝɚɍɑəəɚɝɞɔ, ɛɚɩɞɚɘɟ əɑɜɑɐɖɚ 

ɎɚɓəɔɖɌɑɞ ɚɤɔɍɚɣəɚɑ ɛɜɑɐɛɚɗɚɒɑəɔɑ ɚ əɌɗɔ-

ɣɔɔ Ɏ ɛɌɓɟɡɌɡ ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ ɚɍɜɌɓɚɎɌəɔɕ, ɗɔ-

ɍɚ ɔɘɑɪɥɌɫɝɫ ɛɌɞɚɗɚɏɔɣɑɝɖɌɫ ɓɚəɌ ɜɌɝɢɑəɔɎɌ-

ɑɞɝɫ ɖɌɖ ɎɌɜɔɌəɞ əɚɜɘɧ. Ȯ Ɏɑɜɡəɑɣɑɗɪɝɞəɧɡ 

ɛɌɓɟɡɌɡ ɘɚɏɟɞ ɚɍɜɌɓɚɎɧɎɌɞɨɝɫ ɐɚɛɚɗəɔɞɑɗɨəɧɑ 

ɖɚɝɞəɧɑ Ɏɧɝɞɟɛɧ, ɏɜɑɍəɔ ɔ ɛɑɜɑɏɚɜɚɐɖɔ ɜɌɓəɚɕ 

ɠɚɜɘɧ, ɜɌɓɘɑɜɚɎ ɔ ɜɌɝɛɚɗɚɒɑəɔɫ (ɜɔɝ. 1 Ɍ - Ɏ).  

ȹɌɗɔɣɔɑ ɞɌɖɔɡ ɛɑɜɑɏɚɜɚɐɚɖ Ɏ ɓɚəɑ ɌɗɨɎɑɚ-

ɗɫɜəɧɡ ɍɟɡɞ ɚɍɟɝɗɚɎɗɔɎɌɑɞ əɑɡɌɜɌɖɞɑɜəɟɪ 

ɜɑəɞɏɑəɚɎɝɖɟɪ ɖɌɜɞɔəɟ ɐɗɫ ɛɌɓɟɡɔ Ɏ əɚɜɘɑ, ɖɚ-

ɞɚɜɌɫ ɔɘɑɑɞ ɝɡɚɐɝɞɎɚ ɝ ɛɚɗɚɝɞəɧɘ ɚɍɜɌɓɚɎɌəɔ-

ɑɘ (ɜɔɝ. 2). 

Ⱥɞəɚɝɔɞɑɗɨəɚ ɜɑɐɖɚ əɌɍɗɪɐɌɑɞɝɫ ɗɚɖɌɗɨ-

əɚɑ ɟɎɑɗɔɣɑəɔɑ ɚɍɦɑɘɌ ɛɌɓɟɡ ɝ ɜɌɝɤɔɜɑəɔɑɘ 

Ɏəɟɞɜɑəəɔɡ ɚɞɐɑɗɚɎ ɌɗɨɎɑɚɗɫɜəɧɡ ɍɟɡɞ ɔ ɚɞɚɍ-

ɜɌɒɑəɔɑɘ Ɏ ɛɜɚɝɎɑɞɑ ɛɌɓɟɡ ɖɚɜəɑɕ ɖɗɧɖɚɎ ɔ 

ɜɑɓɢɚɎ (ɜɔɝ. 3). 

ȱɝɗɔ ɚɝɚɍɑəəɚɝɞɔ ɝɞɜɚɑəɔɫ ɛɌɓɟɡ ɛɜɚɞɔ-

Ɏɚɛɚɗɚɒəɧɡ ɝɞɚɜɚə ɝɔɘɘɑɞɜɔɣəɧ, ɞɌɖɌɫ ɜɑəɞ-

ɏɑəɚɎɝɖɌɫ ɖɌɜɞɔəɌ ɍɑɓ ɓɌɞɜɟɐəɑəɔɕ ɜɌɝɢɑəɔɎɌ-

ɑɞɝɫ ɖɌɖ ɎɌɜɔɌəɞ əɚɜɘɧ. ȺɐəɌɖɚ ɛɜɔ ɚɝɚɍɑəəɚ-

ɝɞɫɡ ɝɞɜɚɑəɔɫ, ɖɚəɠɔɏɟɜɌɢɔɔ ɔ ɜɌɓɘɑɜɚɎ ɞɚɗɨ-

ɖɚ ɚɐəɚɕ ɔɓ ɛɌɓɟɡ ɘɚɒɑɞ Ɏɚɓəɔɖəɟɞɨ ɚɤɔɍɚɣəɚɑ 

ɛɜɑɐɛɚɗɚɒɑəɔɑ ɚ əɌɗɔɣɔɔ Ɏ əɑɕ ɛɌɞɚɗɚɏɔɣɑɝɖɚ-

ɏɚ ɛɜɚɢɑɝɝɌ (ɜɔɝ.   4). 

ȽɗɔɓɔɝɞɌɫ ɚɍɚɗɚɣɖɌ Ɏɑɜɡəɑɣɑɗɪɝɞəɧɡ ɛɌ-

ɓɟɡ Ɏ əɚɜɘɑ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔ əɑ ɜɌɓɗɔɣɌɑɞɝɫ. 

ȹɌɣɌɗɨəɧɑ ɜɑəɞɏɑəɚɝɖɔɌɗɚɏɔɣɑɝɖɔɑ ɛɜɚɫɎɗɑəɔɫ 

ɚɝɞɜɚɏɚ ɚɐɚəɞɚɏɑəəɚɏɚ Ɏɑɜɡəɑɣɑɗɪɝɞəɚɏɚ ɝɔəɟ-

ɝɔɞɌ ɡɌɜɌɖɞɑɜɔɓɟɪɞɝɫ əɑɎɧɜɌɒɑəəɧɘ ɟɞɚɗɥɑ-

əɔɑɘ ɝɗɔɓɔɝɞɚɕ ɚɍɚɗɚɣɖɔ, ɚɍɟɝɗɚɎɗɑəəɧɘ ɑɬ ɜɑ-

ɌɖɞɔɎəɧɘ ɚɞɑɖɚɘ, ɎɝɗɑɐɝɞɎɔɑ ɎɧɛɚɞɌ ɘɚɒɑɞ 

əɌɍɗɪɐɌɞɨɝɫ ɏɚɜɔɓɚəɞɌɗɨəɌɫ ɞɑəɨ ɟɜɚɎəɫ ɒɔɐ-

ɖɚɝɞɔ. ȼɌɓɗɔɣəɚɑ ɛɚ ɔəɞɑəɝɔɎəɚɝɞɔ ɚɍɧɣəɚ ɏɚ-

ɘɚɏɑəəɚɑ ɝəɔɒɑəɔɑ ɛɜɚɓɜɌɣəɚɝɞɔ ɎɧɫɎɗɫɑɞɝɫ 

ɎəɌɣɌɗɑ Ɏ əɔɒəɔɡ ɚɞɐɑɗɌɡ ɛɌɓɟɡɔ, Ɍ ɓɌɞɑɘ ɛɜɔ 

əɌɜɌɝɞɌəɔɔ ɎɚɝɛɌɗɔɞɑɗɨəɚɏɚ ɛɜɚɢɑɝɝɌ ɚɍəɌɜɟ-

ɒɔɎɌɑɞɝɫ ɔ Ɏ Ɏɑɜɡəɔɡ ɚɞɐɑɗɌɡ ɝɔəɟɝɌ (ɜɔɝ. 5). 

ȳəɌɣɔɞɑɗɨəɚɑ ɖɚɗɔɣɑɝɞɎɚ ɒɔɐɖɚɝɞɔ, ɝɖɚ-

ɛɔɎɤɑɕɝɫ Ɏ ɛɌɓɟɡɑ, ɛɜɔɎɚɐɔɞ ɖ ɝɟɍɞɚɞɌɗɨəɚɘɟ 

ɔɗɔ ɞɚɞɌɗɨəɚɘɟ ɛɚəɔɒɑəɔɪ ɑɑ ɛɜɚɓɜɌɣəɚɝɞɔ. 

Ȼɜɔ əɑɍɗɌɏɚɛɜɔɫɞəɚɘ ɞɑɣɑəɔɔ ɎɚɝɛɌɗɔɞɑɗɨəɧɕ 

ɛɜɚɢɑɝɝ ɔɓ Ɏɑɜɡəɑɣɑɗɪɝɞəɧɡ ɛɌɓɟɡ ɜɌɝɛɜɚɝɞɜɌ-

əɫɑɞɝɫ əɌ ɛɑɜɑɐəɔɑ ɚɞɐɑɗɧ ɜɑɤɑɞɣɌɞɚɏɚ ɗɌɍɔ-

ɜɔəɞɌ (ɜɔɝ. 6).  Ȯ ɝɗɚɒəɧɡ ɖɗɔəɔɣɑɝɖɔɡ ɝɔɞɟɌ-

ɢɔɫɡ Ɏ ɎɚɝɛɌɗɔɞɑɗɨəɧɕ ɛɜɚɢɑɝɝ ɎɚɎɗɑɖɌɑɞɝɫ 

ɗɚɍəɌɫ ɛɌɓɟɡɌ. 

ȻɌɜɌɗɗɑɗɨəɚ ɝ ɐɔɌɏəɚɝɞɔɖɚɕ ɚɝɞɜɧɡ ɚɐɚə-

ɞɚɏɑəəɧɡ ɝɔəɟɝɔɞɚɎ ɎɧɫɎɗɫɪɞɝɫ ɔɓɘɑəɑəɔɫ Ɏ 

ɚɍɗɌɝɞɔ çɛɜɔɣɔəəɧɡè ɓɟɍɚɎ, ɖɚɞɚɜɧɘɔ ɣɌɥɑ ɫɎ-

ɗɫɪɞɝɫ ɛɜɑɘɚɗɫɜɧ ɔ (ɔɗɔ) ɘɚɗɫɜɧ Ɏɑɜɡəɑɕ ɣɑ-

ɗɪɝɞɔ (ɜɔɝ. 7). ɉɞɔ ɔɓɘɑəɑəɔɫ ɘɚɏɟɞ ɛɜɚɫɎɗɫɞɨ-

ɝɫ Ɏ Ɏɔɐɑ ɜɌɝɤɔɜɑəɔɫ ɛɑɜɔɚɐɚəɞɌɗɨəɧɡ ɥɑɗɑɕ, 

əɌɗɔɣɔɫ ɚɖɚɗɚɖɚɜəɑɎɧɡ ɖɚɝɞəɧɡ ɐɑɝɞɜɟɖɢɔɕ ɔ 

ɛɚɗɚɝɞəɧɡ ɚɍɜɌɓɚɎɌəɔɕ ɜɌɓəɧɡ ɜɌɓɘɑɜɚɎ, ɏɗɟ-

ɍɚɖɔɡ ɔɗɔ ɚɍɤɔɜəɧɡ ɛɌɜɚɐɚəɞɌɗɨəɧɡ ɖɚɝɞəɧɡ 

ɖɌɜɘɌəɚɎ. Ⱥɍ ɌɖɞɔɎəɚɝɞɔ ɎɚɝɛɌɗɔɞɑɗɨəɚɏɚ ɛɜɚ-

ɢɑɝɝɌ Ɏ ɛɑɜɑɣɔɝɗɑəəɧɡ ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ ɓɚəɌɡ 

ɝɎɔɐɑɞɑɗɨɝɞɎɟɑɞ əɑɣɬɞɖɚɝɞɨ ɔ əɑɜɚɎəɚɝɞɨ ɔɡ 

ɖɚəɞɟɜɚɎ, ɚɝɞɑɚɛɚɜɚɓ ɚɖɜɟɒɌɪɥɔɡ ɖɚɝɞəɧɡ 

ɞɖɌəɑɕ. 

Ȼɜɔ ɎɚɓəɔɖəɚɎɑəɔɔ ɝɔəɟɝɔɞɌ Ɏ ɜɑɓɟɗɨɞɌɞɑ 

ɜɌɓɎɔɎɌɪɥɑɏɚɝɫ ɚɝɞɜɚɏɚ ɛɑɜɔɚɐɚəɞɔɞɌ ɐɚɝɞɚ-

Ɏɑɜəɚ ɚɛɜɑɐɑɗɔɞɨ ɛɜɔɣɔəəɧɕ ɓɟɍ ɛɚ ɜɑəɞɏɑəɚɎ-

ɝɖɔɘ ɝəɔɘɖɌɘ Ɏ ɞɑɣɑəɔɑ ɛɑɜɎɧɡ ɐəɑɕ ɚɞ əɌɣɌɗɌ  

ȴ 
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ȼɔɝ. 1 Ɍ (Fig. 1 Ɍ) 

 

ȼɔɝ. 1 ɍ (Fig. 1 Ɏ) 

 

ȼɔɝ. 1 Ɏ (Fig. 1 ɝ) 

ȼɔɝ. 1.   

Ɍ, ɍ ð ȶȷȶȾ əɔɒəɔɡ ɚɞɐɑɗɚɎ Ɏɑɜɡəɑɣɑɗɪɝɞəɧɡ ɝɔəɟɝɚɎ, Ɏ ð ɠɜɌɏɘɑəɞ ɚɜɞɚɛɌəɞɚɘɚɏɜɌɘɘɧ. 

Ȼɜɔ ɛɚɝɞɜɚɑəɔɔ ɛɌəɚɜɌɘəɚɏɚ (Ɍ) ɔ ɌɖɝɔɌɗɨəɚɏɚ (ɍ) ɝɜɑɓɚɎ, əɌ ɠɜɌɏɘɑəɞɑ ɚɜɞɚɛɌəɞɚɘɚɏɜɌɘɘɧ (Ɏ) Ɏ ɌɗɨɎɑɚɗɫɜ-

əɧɡ ɍɟɡɞɌɡ ɎɔɓɟɌɗɔɓɔɜɟɪɞɝɫ ɖɚɝɞəɧɑ ɛɑɜɑɏɚɜɚɐɖɔ ɜɌɓɗɔɣəɚɕ ɖɚəɠɔɏɟɜɌɢɔɔ. 

Fig. 1.    

Ɍ, b ð CBCT, lower sections of the maxi llary sinuses, c ð a fragment of the orthopantomogram.  

When constructing panoramic (a) and axial ( b) sections, bone fragments of various configurations are visualized on 

the orthopantomogram ( c) fragment in the alveolar bays.  

 

ȼɔɝ. 2 (Fig. 2) 

ȼɔɝ. 2.  ȺɜɞɚɛɌəɞɚɘɚɏɜɌɘɘɌ. 

ȷɚɒəɌɫ ɖɌɜɞɔəɌ ɛɚɗɚɝɞəɧɡ ɚɍɜɌɓɚɎɌəɔɕ Ɏ ɝɔɘɘɑɞ-

ɜɔɣəɧɡ ɟɣɌɝɞɖɌɡ ɐəɌ Ɏɑɜɡəɑɣɑɗɪɝɞəɧɡ ɛɌɓɟɡ. 

Fig. 2.  Orthopantomogram . 

False picture of cavities in symmetrical areas of the bo t-

tom of the maxillary sinuses.  

 

ȼɔɝ. 3 (Fig. 3) 

ȼɔɝ. 3.  ȺɜɞɚɛɌəɞɚɘɚɏɜɌɘɘɌ. 

Ƚɔɘɘɑɞɜɔɣəɚɑ ɟɎɑɗɔɣɑəɔɑ Ɏəɟɞɜɑəəɔɡ ɚɞɐɑɗɚɎ Ɏɑɜɡ-

əɑɣɑɗɪɝɞəɧɡ ɛɌɓɟɡ. Ȯ ɛɜɚɑɖɢɔɔ ɐəɌ ɛɌɓɟɡ Ɏɔɐəɧ ɖɚɜ-

əɔ ɓɟɍɚɎ 1.3 -2.8, 2.2 -2.7.  

Fig. 3.   Orthopantomogram . 

Internal parts of the maxillary sinuses are symmetrically 

increased. In the projection of the sinuses bottom, the 

teeth roots are visible 1.3 -2.8, 2.2 -2.7.  
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ȼɔɝ. 4 (Fig. 4) 

ȼɔɝ. 4.  ȺɜɞɚɛɌəɞɚɘɚɏɜɌɘɘɌ. 

ȬɝɔɘɘɑɞɜɔɣəɌɫ ɖɚəɠɔɏɟɜɌɢɔɫ ɐəɌ ɗɑɎɚɕ Ɏɑɜɡəɑɣɑ-

ɗɪɝɞəɚɕ ɛɌɓɟɡɔ, ɚɍɟɝɗɚɎɗɑəəɌɫ ɖɚɝɞəɧɘɔ ɛɑɜɑɏɚɜɚɐ-

ɖɌɘɔ, ɝɚɓɐɌɑɞ ɗɚɒəɟɪ ɖɌɜɞɔəɟ ɛɚɗɚɝɞəɚɏɚ ɚɍɜɌɓɚɎɌ-

əɔɫ Ɏ ɚɍɗɌɝɞɔ ɖɚɜəɑɕ ɓɟɍɚɎ 2.3, 2.4, 2.5. 

Fig. 4.  Orthopantomogram . 

Asymmetric configuration of the left maxillary sinus 

bottom, caused by bone septa, creates a false picture of 

cavity formation in the region of the teeth roots 2.3, 2.4, 

2.5.  

 

ȼɔɝ. 5 (Fig. 5) 

ȼɔɝ. 5.  ȼɑəɞɏɑəɚɏɜɌɘɘɌ ɣɑɜɑɛɌ. 

ȹɚɝɚ-ɛɚɐɍɚɜɚɐɚɣəɌɫ ɛɜɚɑɖɢɔɫ. Ⱥɝɞɜɧɕ ɛɜɌɎɚɝɞɚ-

ɜɚəəɔɕ Ɏɑɜɡəɑɣɑɗɪɝɞəɚɕ ɝɔəɟɝɔɞ. 

Fig. 5.   X-ray, skull.  

Nasomental projection. Acute right -sided maxillary s i-

nusitis.   

 

ȼɔɝ. 6 (Fig. 6) 

ȼɔɝ. 6.  ȻɌəɚɜɌɘəɌɫ ɓɚəɚɏɜɌɘɘɌ ɝɜɑɐəɑɕ ɓɚəɧ 

ɗɔɢɑɎɚɏɚ ɚɞɐɑɗɌ ɣɑɜɑɛɌ. 

Ⱥɝɞɜɧɕ ɗɑɎɚɝɞɚɜɚəəɔɕ Ɏɑɜɡəɑɣɑɗɪɝɞəɚɕ ɝɔəɟɝɔɞ ɔ 

ɩɞɘɚɔɐɔɞ. 

Fig. 6.  Panoramic zonogram of the skull middle 

zone.  

Acute left -sided maxillary sinusitis and etmoiditis.  

 

ȼɔɝ. 7 (Fig. 7) 

ȼɔɝ. 7.  ȺɜɞɚɛɌəɞɚɘɚɏɜɌɘɘɌ. 

Ⱥɝɞɜɧɕ ɗɑɎɚɝɞɚɜɚəəɔɕ Ɏɑɜɡəɑɣɑɗɪɝɞəɚɕ ɝɔəɟɝɔɞ, 

ɜɌɓɎɔɎɤɔɕɝɫ ɎɝɗɑɐɝɞɎɔɑ ɛɑɜɔɌɛɔɖɌɗɨəɧɡ ɎɚɝɛɌɗɔ-

ɞɑɗɨəɧɡ ɛɜɚɢɑɝɝɚɎ ɟ ɓɟɍɌ 2.6.  

Fig. 7.  Orthopantomogram.  

Acute left -sided maxillary sinusitis, which developed as 

a result of periapical inflammatory processes in the 

tooth 2.6.  
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ɓɌɍɚɗɑɎɌəɔɫ əɑ ɛɜɑɐɝɞɌɎɗɫɑɞɝɫ Ɏɚɓɘɚɒəɧɘ ɔɓ-

ɓɌ əɑɟɍɑɐɔɞɑɗɨəɚɕ ɜɑəɞɏɑəɚɝɖɔɌɗɚɏɔɣɑɝɖɚɕ 

ɖɌɜɞɔəɧ ɚɖɚɗɚɖɚɜəɑɎɧɡ ɔɓɘɑəɑəɔɕ. ȹɌ 2 əɑɐɑ-

ɗɑ ɚɞ əɌɣɌɗɌ ɎɚɝɛɌɗɑəɔɫ ɓɚəɌ ɚɖɚɗɚɖɚɜəɑɎɚɕ 

ɐɑɝɞɜɟɖɢɔɔ ɝɞɌəɚɎɔɞɝɫ ɚɞɣɑɞɗɔɎɚ ɜɌɓɗɔɣɔɘɚɕ. 

Ȯ ɞɌɖɔɑ ɒɑ Ɏɜɑɘɑəəɧɑ ɝɜɚɖɔ əɌ ɜɑəɞɏɑəɚɏɜɌɘ-

ɘɌɡ ɛɚɫɎɗɫɪɞɝɫ ɛɜɔɓəɌɖɔ ɚɍɚɝɞɜɑəɔɫ ɡɜɚəɔɣɑ-

ɝɖɚɏɚ ɚɖɚɗɚɖɚɜəɑɎɚɏɚ ɎɚɝɛɌɗɔɞɑɗɨəɚɏɚ ɛɜɚɢɑɝɝɌ 

(ɛɑɜɔɚɐɚəɌɗɨəɧɑ ɔ ɛɌɜɚɐɚəɞɌɗɨəɧɑ ɖɚɝɞəɧɑ 

ɔɓɘɑəɑəɔɫ, ɌɛɔɖɌɗɨəɧɑ ɏɜɌəɟɗɑɘɧ, ɖɚɜəɑɎɧɑ 

ɖɔɝɞɧ). 

ȼɌɝɛɜɚɝɞɜɌəɫɪɥɔɑɝɫ ɐɚ əɔɒəɔɡ ɏɜɌəɔɢ 

ɛɌɓɟɡɔ ɌɛɔɖɌɗɨəɧɑ ɏɜɌəɟɗɑɘɧ ɎɧɓɧɎɌɪɞ ɔɝ-

ɞɚəɣɑəɔɑ ɔ ɜɌɓɜɟɤɑəɔɑ ɐəɌ ɛɌɓɟɡɔ. ȶɚɜəɑɎɧɑ 

ɖɔɝɞɧ əɑɍɚɗɨɤɔɡ ɜɌɓɘɑɜɚɎ ɗɚɖɌɗɨəɚ ɛɜɔɛɚɐ-

əɔɘɌɪɞ əɔɒəɪɪ ɝɞɑəɖɟ ɛɌɓɟɡɔ (ɜɔɝ. 8). ȶɔɝɞɧ 

ɓəɌɣɔɞɑɗɨəɧɡ ɜɌɓɘɑɜɚɎ Ɏ ɝɚɚɞɎɑɞɝɞɎɔɑ ɝ 

əɌɛɜɌɎɗɑəɔɑɘ ɜɚɝɞɌ ɝɘɑɥɌɪɞ ɞɌɖɒɑ ɔ ɐɜɟɏɔɑ 

ɝɞɑəɖɔ ɝɔəɟɝɌ (ɜɔɝ. 9).  

ȬɖɞɔɎəɌɫ ɠɌɓɌ ɞɑɣɑəɔɫ ɛɑɜɔɚɐɚəɞɔɞɌ, 

ɖɔɝɞ ɔ ɏɜɌəɟɗɑɘ, ɛɌɜɚɐɚəɞɔɞɌ ɝɜɑɐəɑɕ-ɞɫɒɑɗɚɕ 

ɝɞɑɛɑəɔ, ɌɗɨɎɑɚɗɔɞɌ ɔ ɚɝɞɑɚɘɔɑɗɔɞɌ Ɏ ɚɍɗɌɝɞɔ 

ɗɟəɚɖ ɟɐɌɗɑəəɧɡ ɛɜɑɘɚɗɫɜɚɎ ɔ ɘɚɗɫɜɚɎ Ɏɑɜɡ-

əɑɕ ɣɑɗɪɝɞɔ ɫɎɗɫɑɞɝɫ ɛɜɔɣɔəɚɕ ɜɌɓɎɔɞɔɫ ɚɝɞ-

ɜɧɡ ɝɔəɟɝɔɞɚɎ.   

ȼɑɌɖɞɔɎəɚɑ ɎɚɝɛɌɗɑəɔɑ ɝɗɔɓɔɝɞɚɕ ɚɍɚɗɚɣ-

ɖɔ Ɏɑɜɡəɑɣɑɗɪɝɞəɧɡ ɛɌɓɟɡ ɚɍəɌɜɟɒɔɎɌɑɞɝɫ ɛɜɔ 

ɚɍɜɌɓɚɎɌəɔɔ ɛɑɜɠɚɜɌɢɔɔ ɐəɌ ɌɗɨɎɑɚɗɫɜəɚɕ 

ɍɟɡɞɧ ɎɝɗɑɐɝɞɎɔɑ ɟɐɌɗɑəɔɫ ɓɟɍɌ, Ɏ ɞɚɘ ɣɔɝɗɑ Ɏ 

ɝɚɣɑɞɌəɔɔ ɝ ɛɜɚəɔɖəɚɎɑəɔɑɘ ɓɟɍɌ ɔɗɔ ɑɏɚ 

ɠɜɌɏɘɑəɞɚɎ Ɏ ɛɚɗɚɝɞɨ ɛɌɓɟɡɔ (ɜɔɝ. 10). Ȼɜɔ 

ɩɞɚɘ ɚɛɜɑɐɑɗɫɑɞɝɫ ɚɞɝɟɞɝɞɎɔɑ ɖɚɝɞəɧɡ ɏɜɌəɔɢ 

ɘɑɒɐɟ ɗɟəɖɚɕ ɟɐɌɗɑəəɚɏɚ ɓɟɍɌ ɔ Ɏɑɜɡəɑɣɑɗɪɝɞ-

əɧɘ ɝɔəɟɝɚɘ. Ⱦɑəɔ ɠɜɌɏɘɑəɞɚɎ ɓɟɍɚɎ ɘɚɏɟɞ ɚɍ-

əɌɜɟɒɔɎɌɞɨɝɫ Ɏ ɜɌɓɗɔɣəɧɡ ɚɞɐɑɗɌɡ ɛɌɓɟɡɔ. Ȯ 

ɚɍɗɌɝɞɔ ɐɑɠɑɖɞɌ əɔɒəɑɕ ɝɞɑəɖɔ ɛɌɓɟɡɔ ɎəɌɣɌɗɑ 

ɎɔɓɟɌɗɔɓɔɜɟɑɞɝɫ ɜɑɌɖɞɔɎəɚɑ ɟɞɚɗɥɑəɔɑ ɝɗɔɓɔ-

ɝɞɚɕ ɚɍɚɗɚɣɖɔ. ȹɑɍɗɌɏɚɛɜɔɫɞəɚɑ ɞɑɣɑəɔɑ ɛɜɚ-

ɢɑɝɝɌ ɚɍɟɝɗɚɎɗɔɎɌɑɞ əɌɜɌɝɞɌəɔɑ ɝəɔɒɑəɔɫ ɛɜɚ-

ɓɜɌɣəɚɝɞɔ ɝɔəɟɝɌ. Ȼɜɔ ɝɎɚɑɎɜɑɘɑəəɚɘ ɔ ɜɌɢɔ-

ɚəɌɗɨəɚɘ ɗɑɣɑəɔɔ ɡɜɚəɔɣɑɝɖɔɕ ɎɚɝɛɌɗɔɞɑɗɨəɧɕ 

ɛɜɚɢɑɝɝ Ɏ ɝɗɔɓɔɝɞɚɕ ɚɍɚɗɚɣɖɑ ɛɌɓɟɡ əɑ ɜɌɓɎɔɎɌ-

ɑɞɝɫ (ɜɔɝ. 11).   

ȼɑɌɖɞɔɎəɚɑ ɎɚɝɛɌɗɑəɔɑ ɝɗɔɓɔɝɞɚɕ ɚɍɚɗɚɣ-

ɖɔ ɛɌɓɟɡɔ ɝ ɣɌɝɞɔɣəɧɘ ɔɗɔ ɛɚɗəɧɘ ɝəɔɒɑəɔɑɘ 

ɑɑ ɛɜɚɓɜɌɣəɚɝɞɔ ɘɚɒɑɞ əɌɍɗɪɐɌɞɨɝɫ ɛɜɔ ɎɧɎɑ-

ɐɑəɔɔ Ɏ ɛɌɓɟɡɟ ɛɗɚɘɍɔɜɚɎɚɣəɚɏɚ ɘɌɞɑɜɔɌɗɌ ɔɓ 

ɖɚɜəɑɕ ɛɜɑɘɚɗɫɜɚɎ ɔ ɘɚɗɫɜɚɎ Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ 

(ɜɔɝ. 12), ɛɜɚəɔɖəɚɎɑəɔɔ ɖɚəɢɑɎɧɡ ɚɞɐɑɗɚɎ 

Ɏəɟɞɜɔɖɚɝɞəɧɡ ɐɑəɞɌɗɨəɧɡ ɔɘɛɗɌəɞɌɞɚɎ Ɏ ɛɜɚ-

ɝɎɑɞ ɛɌɓɟɡ, ɛɚɏɜɑɤəɚɝɞɫɡ ɛɜɚɎɑɐɑəɔɫ ɚɛɑɜɌɢɔɔ 

ɝɔəɟɝ-ɗɔɠɞɔəɏɌ.  

ȴɓɗɑɣɑəɔɑ ɚɝɞɜɚɏɚ Ɏɑɜɡəɑɣɑɗɪɝɞəɚɏɚ ɝɔ-

əɟɝɔɞɌ ɝɚɛɜɚɎɚɒɐɌɑɞɝɫ ɎɚɝɝɞɌəɚɎɗɑəɔɑɘ ɛɜɚ-

ɓɜɌɣəɚɝɞɔ ɛɌɓɟɡ, əɚ Ɏ ɔɡ əɔɒəɔɡ ɚɞɐɑɗɌɡ ɣɌɝɞɚ 

ɝɚɡɜɌəɫɑɞɝɫ ɞɑəɨ ɟɞɚɗɥɑəəɚɕ ɝɗɔɓɔɝɞɚɕ ɚɍɚ-

ɗɚɣɖɔ. Ȯ ɝɗɟɣɌɑ əɑɍɗɌɏɚɛɜɔɫɞəɚɏɚ ɞɑɣɑəɔɫ ɓɌɍɚ-

ɗɑɎɌəɔɫ ɛɜɚɢɑɝɝ ɛɑɜɑɡɚɐɔɞ Ɏ ɡɜɚəɔɣɑɝɖɟɪ ɝɞɌ-

ɐɔɪ, Ɏ ɞɚɘ ɣɔɝɗɑ ɝ ɛɑɜɔɚɐɌɘɔ ɚɍɚɝɞɜɑəɔɫ.  

Ⱥɖɚɗɚ 75% ɚɐɚəɞɚɏɑəəɧɡ ɝɔəɟɝɔɞɚɎ ɫɎɗɫ-

ɪɞɝɫ ɛɑɜɎɔɣəɚ-ɡɜɚəɔɣɑɝɖɔɘɔ, Ɏɚɓəɔɖɤɔɘɔ Ɏ 

ɜɑɓɟɗɨɞɌɞɑ ɠɚɜɘɔɜɚɎɌəɔɫ ɡɜɚəɔɣɑɝɖɔɡ ɚɣɌɏɚɎ 

ɎɚɝɛɌɗɑəɔɫ Ɏ ɍɚɖɚɎɚɘ ɚɞɐɑɗɑ ɌɗɨɎɑɚɗɫɜəɚɏɚ ɚɞ-

ɜɚɝɞɖɌ Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ. ɉɞɔ ɝɔəɟɝɔɞɧ ɡɌɜɌɖ-

ɞɑɜɔɓɟɪɞɝɫ ɜɌɓɗɔɣəɚɕ ɝɞɑɛɑəɨɪ ɣɌɝɞɚ ɗɚɖɌɗɨ-

əɚɏɚ ɟɞɚɗɥɑəɔɫ ɝɗɔɓɔɝɞɚɕ ɚɍɚɗɚɣɖɔ Ɏɑɜɡəɑɣɑ-

ɗɪɝɞəɧɡ ɛɌɓɟɡ əɑɛɚɝɜɑɐɝɞɎɑəəɚ əɌɐ ɚɣɌɏɚɘ 

ɚɖɚɗɚɖɚɜəɑɎɚɏɚ ɛɌɞɚɗɚɏɔɣɑɝɖɚɏɚ ɛɜɚɢɑɝɝɌ (ɜɔɝ. 

13). Ȼɜɔ ɜɌɝɛɜɚɝɞɜɌəɑəɔɔ ɔɓɘɑəɑəəɚɕ ɝɗɔɓɔ-

ɝɞɚɕ ɚɍɚɗɚɣɖɔ ɚɞ ɚɍɗɌɝɞɔ ɛɌɞɚɗɚɏɔɣɑɝɖɚɏɚ ɚɣɌɏɌ 

əɌ ɐɜɟɏɔɑ ɝɞɑəɖɔ ɝɔəɟɝɌ ɛɜɚɝɎɑɞ Ɏɑɜɡəɑɣɑ-

ɗɪɝɞəɚɕ ɛɌɓɟɡɔ ɝɟɒɔɎɌɑɞɝɫ ɔ Ɏ əɔɒəɑɘ ɚɞɐɑɗɑ 

ɛɜɔɚɍɜɑɞɌɑɞ əɑɜɚɎəɧɑ ɖɚəɞɟɜɧ (ɜɔɝ. 14, 15). 

ȻɚɛɌɎɤɔɕ Ɏ Ɏɑɜɡəɑɣɑɗɪɝɞɟɪ ɛɌɓɟɡɟ 

ɛɗɚɘɍɔɜɚɎɚɣəɧɕ ɘɌɞɑɜɔɌɗ ɎɔɓɟɌɗɔɓɔɜɟɑɞɝɫ Ɏ 

Ɏɔɐɑ ɞɑəɔ ɔɗɔ ɞɑəɑɕ ɔəɞɑəɝɔɎəɚɕ ɛɗɚɞəɚɝɞɔ 

ɜɫɐɚɘ ɝ ɖɚɜəɑɘ ɓɟɍɌ, ɔɓ ɖɚɞɚɜɚɏɚ ɚə ɎɧɎɑɐɑə, 

əɚ ɝɚ Ɏɜɑɘɑəɑɘ ɘɚɒɑɞ ɚɞɚɍɜɌɒɌɞɨɝɫ əɌ ɜɌɝɝɞɚ-

ɫəɔɔ ɚɞ əɑɏɚ. ȻɗɚɘɍɔɜɚɎɚɣəɧɕ ɘɌɞɑɜɔɌɗ, ɚɖɌ-

ɓɧɎɌɫ ɛɚɝɞɑɛɑəəɚɑ ɜɌɓɐɜɌɒɌɪɥɑɑ ɐɑɕɝɞɎɔɑ əɌ 

ɝɗɔɓɔɝɞɟɪ ɚɍɚɗɚɣɖɟ, ɎɧɓɧɎɌɑɞ ɑɑ ɟɞɚɗɥɑəɔɑ 

(ɜɔɝ. 16), Ɍ ɛɜɔ ɔɘɑɪɥɑɘɝɫ ɜɌəɑɑ ɎɚɝɛɌɗɔɞɑɗɨ-

əɚɘ ɛɜɚɢɑɝɝɑ Ɏ ɝɗɔɓɔɝɞɚɕ ɚɍɚɗɚɣɖɑ, ɘɚɒɑɞ ɑɏɚ 

ɟɝɔɗɔɎɌɞɨ ɔ ɛɜɚɗɚəɏɔɜɚɎɌɞɨ. Ȯ ɛɚɝɗɑɐɟɪɥɑɘ 

ɛɗɚɘɍɔɜɚɎɚɣəɧɕ ɘɌɞɑɜɔɌɗ ɗɔɍɚ ɔəɖɌɛɝɟɗɔɜɟ-

ɑɞɝɫ Ɏ ɝɗɔɓɔɝɞɚɕ ɚɍɚɗɚɣɖɑ, ɗɔɍɚ ɛɜɚəɔɖɌɑɞ Ɏ 

ɛɜɚɝɎɑɞ ɛɌɓɟɡɔ, Ɍ ɓɌɞɑɘ ɚɞɚɍɜɌɒɌɑɞɝɫ Ɏ ɑɬ 

Ɏɑɜɡəɔɡ ɚɞɐɑɗɌɡ (ɜɔɝ. 17). 

Ȼɜɔɣɔəɚɕ ɡɜɚəɔɣɑɝɖɚɏɚ ɎɚɝɛɌɗɑəɔɫ Ɏ ɛɌ-

ɓɟɡɑ ɫɎɗɫɪɞɝɫ ɝɎɚɑɎɜɑɘɑəəɚ əɑ ɟɐɌɗɑəəɧɑ ɔɓ 

ɛɌɓɟɡɔ ɓɟɍɧ, ɖɚɜəɔ ɓɟɍɚɎ ɔɗɔ ɔɡ ɠɜɌɏɘɑəɞɧ, 

ɚɝɞɌɞɖɔ ɚɝɞɑɚɛɗɌɝɞɔɣɑɝɖɚɏɚ ɘɌɞɑɜɔɌɗɌ ɛɚɝɗɑ 

əɑɟɐɌɣəɚɕ ɚɛɑɜɌɢɔɔ ɝɔəɟɝ-ɗɔɠɞɔəɏɌ, Ɍ ɞɌɖɒɑ 

ɖɚəɢɑɎɧɑ ɚɞɐɑɗɧ ɐɑəɞɌɗɨəɧɡ ɔɘɛɗɌəɞɌɞɚɎ, ɖɚ-

ɞɚɜɧɑ ɚɍɧɣəɚ ɎɔɓɟɌɗɔɓɔɜɟɪɞɝɫ əɌ ɠɚəɑ ɟɎɑɗɔ-

ɣɑəəɚɕ ɔəɞɑəɝɔɎəɚɕ ɞɑəɔ ɝɗɔɓɔɝɞɚɕ ɚɍɚɗɚɣɖɔ 

(ɜɔɝ. 18). 

Ȼɜɔ ɐɗɔɞɑɗɨəɚ ɞɑɖɟɥɑɘ ɎɚɝɛɌɗɔɞɑɗɨəɚɘ 

ɛɜɚɢɑɝɝɑ Ɏ ɝɗɔɓɔɝɞɚɕ ɚɍɚɗɚɣɖɑ ɛɌɓɟɡɔ ɝ ɣɌɝɞɧ-

ɘɔ ɚɍɚɝɞɜɑəɔɫɘɔ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔ ɎɧɫɎɗɫɑɞ-

ɝɫ əɑɣɬɞɖɚɝɞɨ ɖɚəɞɟɜɚɎ, ɔɝɞɚəɣɑəɔɑ, ɖɜɌɑɎɧɑ 

ɟɓɟɜɧ, ɣɌɝɞɔɣəɌɫ ɜɑɓɚɜɍɢɔɫ ɝɞɑəɚɖ ɛɌɓɟɡɔ. Ȯɫ-

ɗɚɞɑɖɟɥɔɕ ɡɜɚəɔɣɑɝɖɔɕ ɝɔəɟɝɔɞ ɝ ɐɗɔɞɑɗɨəɧɘɔ 

ɛɑɜɔɚɐɌɘɔ ɜɑɘɔɝɝɔɔ ɛɜɔɎɚɐɔɞ ɖ ɎɚɓəɔɖəɚɎɑ-

əɔɪ ɟɞɚɗɥɑəɔɫ ɔ ɝɖɗɑɜɚɞɔɓɌɢɔɔ ɝɞɑəɚɖ ɝɔəɟɝɌ.  

ȹɌɣɌɗɨəɧɕ ɛɑɜɔɚɐ ɚɍɚɝɞɜɑəɔɫ ɡɜɚəɔɣɑ-

ɝɖɚɏɚ Ɏɑɜɡəɑɣɑɗɪɝɞəɚɏɚ ɝɔəɟɝɔɞɌ ɛɜɚɫɎɗɫɑɞɝɫ 

ɚɍɜɌɓɚɎɌəɔɑɘ ɞɑəɔ ɎɧɛɚɞɌ əɌ ɠɚəɑ ɜɌɓɗɔɣəɚɕ 

ɝɞɑɛɑəɔ ɎɧɜɌɒɑəəɚɝɞɔ ɟɞɚɗɥɑəɔɫ ɝɗɔɓɔɝɞɚɕ 

ɚɍɚɗɚɣɖɔ. Ȼɜɔ əɌɗɔɣɔɔ ɏəɚɕəɚɏɚ ɝɚɐɑɜɒɔɘɚɏɚ 

ɘɚɒɑɞ ɎɔɓɟɌɗɔɓɔɜɚɎɌɞɨɝɫ ɚɞɣɑɞɗɔɎɧɕ ɏɚɜɔɓɚə-

ɞɌɗɨəɧɕ ɟɜɚɎɑəɨ Ɏ əɔɒəɔɡ ɚɞɐɑɗɌɡ ɛɌɓɟɡɔ (ɜɔɝ. 

19). ȹɌɜɌɝɞɌəɔɑ ɎɚɝɛɌɗɔɞɑɗɨəɧɡ ɔɓɘɑəɑəɔɕ ɡɌ-

ɜɌɖɞɑɜɔɓɟɑɞɝɫ ɟɎɑɗɔɣɑəɔɑɘ ɞɑəɔ ɝɗɔɓɔɝɞɚɕ ɚɍɚ-

ɗɚɣɖɔ, ɝɟɍɞɚɞɌɗɨəɧɘ ɔɗɔ ɞɚɞɌɗɨəɧɘ ɝəɔɒɑəɔɑɘ 

Ɏɚɓɐɟɤəɚɝɞɔ ɛɌɓɟɡɔ.  

Ȼɜɔ ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɕ ɐɔɌɏəɚɝɞɔɖɑ 

ɚɐɚəɞɚɏɑəəɧɡ ɔ ɜɔəɚɏɑəəɧɡ ɝɔəɟɝɔɞɚɎ əɌ 

əɌɗɔɣɔɑ ɜɔəɚɏɑəəɚɏɚ ɠɌɖɞɚɜɌ ɟɖɌɓɧɎɌɑɞ ɚɞɝɟɞ-

ɝɞɎɔɑ  ɖɗɔəɔɖɚ-ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɡ  ɝɔɘɛɞɚɘɚɎ  
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ȼɔɝ. 8 (Fig. 8) 

ȼɔɝ. 8.  ȺɜɞɚɛɌəɞɚɘɚɏɜɌɘɘɌ. 

Ⱥɝɞɜɧɕ ɛɜɌɎɚɝɞɚɜɚəəɔɕ Ɏɑɜɡəɑɣɑɗɪɝɞəɚɕ ɝɔəɟɝɔɞ, 

Ɏɚɓəɔɖɤɔɕ Ɏ ɜɑɓɟɗɨɞɌɞɑ ɚɍɚɝɞɜɑəɔɫ ɎɚɝɛɌɗɔɞɑɗɨəɚɏɚ 

ɛɜɚɢɑɝɝɌ Ɏ ɖɚɜəɑɎɚɕ ɖɔɝɞɑ ɟ ɓɟɍɌ 1.7.  

Fig. 8.  Orthopantomogram . 

Acute right -sided maxillary sinusitis, which arose as a 

result of exacerbation of the inflammatory process in 

the tooth root cyst 1.7.  

 

ȼɔɝ. 9 Ɍ (Fig. 9 Ɍ) 

 

ȼɔɝ. 9 ɍ (Fig. 9 Ɏ) 

ȼɔɝ. 9.   ȸȽȶȾ ɣɑɜɑɛɌ. 

Ɍ - ɛɌəɚɜɌɘəɌɫ ɜɑɖɚəɝɞɜɟɖɢɔɫ ɔɓɚɍɜɌɒɑəɔɫ, ɍ ð ɌɖɝɔɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ. Ⱥɝɞɜɧɕ ɛɜɌɎɚɝɞɚɜɚəəɔɕ Ɏɑɜɡəɑɣɑ-

ɗɪɝɞəɚɕ ɝɔəɟɝɔɞ. ȺɍɤɔɜəɌɫ ɖɚɜəɑɎɌɫ ɖɔɝɞɌ ɝɘɑɥɌɑɞ əɔɒəɪɪ, Ɏəɟɞɜɑəəɪɪ ɔ ɛɑɜɑɐəɪɪ ɝɞɑəɖɔ Ɏɑɜɡəɑɣɑ-

ɗɪɝɞəɚɕ ɛɌɓɟɡɔ, ɐəɚ əɚɝɌ ɝɛɜɌɎɌ. 

Fig. 9.    MSCT, skull. 

a - panoramic reconstruction of the image, ɍ - axial plane. Acute right -sided maxillary sinusitis.  An extensive root 

cyst displaces the lower, inner and anterior walls of the maxillary sinus, the bottom of the nose to the right.  

 

ȼɔɝ. 10 (Fig. 10) 

ȼɔɝ. 10.  ȻɌəɚɜɌɘəɌɫ ɓɚəɚɏɜɌɘɘɌ ɝɜɑɐəɑɕ ɓɚəɧ 

ɗɔɢɑɎɚɏɚ ɚɞɐɑɗɌ ɣɑɜɑɛɌ. 

Ⱥɝɞɜɧɕ ɛɜɌɎɚɝɞɚɜɚəəɔɕ Ɏɑɜɡəɑɣɑɗɪɝɞəɚɕ ɝɔəɟɝɔɞ. 

Ȱɑɠɑɖɞ ɐəɌ ɛɜɌɎɚɕ Ɏɑɜɡəɑɣɑɗɪɝɞəɚɕ ɛɌɓɟɡɔ Ɏ ɜɑ-

ɓɟɗɨɞɌɞɑ ɟɐɌɗɑəɔɫ ɓɟɍɌ 1.6. Ȯ ɛɜɚɑɖɢɔɔ ɛɌɓɟɡɔ Ɏɔɐɑə 

ɠɜɌɏɘɑəɞ ɖɚɜəɫ ɓɟɍɌ 1.6. 

Fig. 10.  Panoramic  zonogram  of the  skull  middle  

zone . 

Acute right -sided maxillary sinusitis. Defect of the bo t-

tom of the right maxillary sinus as a result of tooth 1.6. 

extraction. A fragment of the tooth root 1.6 is visible in 

the projection of the sinus.   
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ȼɔɝ. 11 Ɍ (Fig. 11 Ɍ) 

 

ȼɔɝ. 11 ɍ (Fig. 11 Ɏ) 

 

ȼɔɝ. 11 Ɏ (Fig. 11 ɝ) 

ȼɔɝ. 11.   ȶȷȶȾ Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ ɝɗɑɎɌ. 

Ɍ ð ɛɌəɚɜɌɘəɌɫ ɜɑɖɚəɝɞɜɟɖɢɔɫ, ɍ ð ɞɜɑɡɘɑɜəɌɫ ɜɑɖɚəɝɞɜɟɖɢɔɫ, Ɏ - ɌɖɝɔɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ. ȻɑɜɠɚɜɌɢɔɫ ɐəɌ 

ɗɑɎɚɕ Ɏɑɜɡəɑɣɑɗɪɝɞəɚɕ ɛɌɓɟɡɔ. ȮɚɝɛɌɗɔɞɑɗɨəɧɑ ɔɓɘɑəɑəɔɫ Ɏ ɛɌɓɟɡɑ ɚɞɝɟɞɝɞɎɟɪɞ.   

Fig. 11.   CBCT, upper jaw on the left.  

a ð panoramic reconstruction, b  ð thr ee-dimensional reconstruction, c  ð axial plane. Perforation of the bottom of 

the left maxillary sinus. Inflammatory changes in the sinus are absent.  

 

ȼɔɝ. 12 (Fig. 12) 

ȼɔɝ. 12.  ȺɜɞɚɛɌəɞɚɘɚɏɜɌɘɘɌ. 

ȷɑɎɚɝɞɚɜɚəəɔɕ Ɏɑɜɡəɑɣɑɗɪɝɞəɚɕ ɝɔəɟɝɔɞ, ɎɧɓɎɌə-

əɧɕ ɎɧɎɑɐɑəɔɑɘ ɛɗɚɘɍɔɜɚɎɚɣəɚɏɚ ɘɌɞɑɜɔɌɗɌ ɔɓ 

ɖɚɜəɑɎɧɡ ɖɌəɌɗɚɎ ɓɟɍɌ 2.6 Ɏ ɛɌɓɟɡɟ.  

Fig. 12.  Orthopantomogram . 

Left -sided maxillary sinusitis caused by the excretion of 

the filling material from the root canals of the 2.6 tooth 

into the sinus.  

 

ȼɔɝ. 13 (Fig. 13) 

ȼɔɝ. 13.   ȺɜɞɚɛɌəɞɚɘɚɏɜɌɘɘɌ (ɠɜɌɏɘɑəɞ). 

ȷɚɖɌɗɨəɚɑ ɟɞɚɗɥɑəɔɑ ɝɗɔɓɔɝɞɚɕ ɚɍɚɗɚɣɖɔ əɌ ɐəɑ 

ɛɜɌɎɚɕ Ɏɑɜɡəɑɣɑɗɪɝɞəɚɕ ɛɌɓɟɡɔ Ɏ ɚɍɗɌɝɞɔ ɖɚɜəɑɎɚɕ 

ɖɔɝɞɧ ɟ ɓɟɍɌ 1.6. 

Fig. 13.   Orthopantomogram (fragment).  

Local thickening of the mucous membrane on the bo t-

tom of the right ma xillary sinus in the region of the 

tooth root cyst 1.6.  
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ȼɔɝ. 14 Ɍ (Fig. 14 Ɍ) 

 

ȼɔɝ. 14 ɍ (Fig. 14 Ɏ) 

ȼɔɝ. 14.   ȶȷȶȾ Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ ɝɗɑɎɌ. 

Ɍ ð ɛɌəɚɜɌɘəɌɫ ɜɑɖɚəɝɞɜɟɖɢɔɫ, ɍ ð  ɞɜɌəɝɎɑɜɓɌɗɨəɌɫ ɛɜɚɑɖɢɔɫ. Ⱥɍɤɔɜəɧɑ ɖɚɝɞəɧɑ ɖɌɜɘɌəɧ ɟ ɖɚɜəɑɕ ɓɟɍɌ 

2.7, ɟɞɚɗɥɑəɔɑ ɝɗɔɓɔɝɞɚɕ ɚɍɚɗɚɣɖɔ əɌ əɔɒəɑɕ, ɣɌɝɞɔɣəɚ ɘɑɐɔɌɗɨəɚɕ ɔ ɓɌɐəɑɕ ɝɞɑəɖɌɡ Ɏɑɜɡəɑɣɑɗɪɝɞəɚɕ ɛɌ-

ɓɟɡɔ.  

Fig. 14.   CBCT, upper jaw on the left.  

a ð panoramic reconstruction, b ð transversal projection. Extensive bone pockets at the roots of the tooth 2.7, a 

thic kening of the mucosa on the lower, partly medial and posterior walls of the maxillary sinus.  

 

ȼɔɝ. 15 Ɍ (Fig. 15 Ɍ) 

 

ȼɔɝ. 15 ɍ (Fig. 15 Ɏ) 

ȼɔɝ. 15.   ȶȷȶȾ Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ ɝɛɜɌɎɌ. 

Ɍ ð ɛɌəɚɜɌɘəɌɫ ɜɑɖɚəɝɞɜɟɖɢɔɫ, ɍ ð ɞɜɌəɝɎɑɜɓɌɗɨəɌɫ ɛɜɚɑɖɢɔɫ. ȿɞɚɗɥɑəɔɑ ɝɗɔɓɔɝɞɚɕ ɚɍɚɗɚɣɖɔ Ɏ ɌɗɨɎɑɚɗɫɜ-

əɚɕ ɍɟɡɞɑ, əɔɒəɔɡ ɚɞɐɑɗɌɡ ɘɑɐɔɌɗɨəɚɕ, ɗɌɞɑɜɌɗɨəɚɕ ɔ ɓɌɐəɑɕ ɝɞɑəɚɖ Ɏɑɜɡəɑɣɑɗɪɝɞəɚɕ ɛɌɓɟɡɔ. ȶɚɜəɑɎɌɫ ɖɔ-

ɝɞɌ ɟ ɓɟɍɌ 1.7  

Fig. 15.   CBCT, upper jaw on the right . 

a ð panoramic reconstruction, b  ð transversal projection. Thickening of the mucosa in the alveolar bay, the lower 

parts of the medial, lateral and posterior walls of the maxillary sinus. Root cyst at the tooth 1.7.  

 

ȼɔɝ. 16 (Fig. 16) 

ȼɔɝ. 16.   ȺɜɞɚɛɌəɞɚɘɚɏɜɌɘɘɌ. 

ȻɗɚɘɍɔɜɚɎɚɣəɧɕ ɘɌɞɑɜɔɌɗ, ɎɧɎɑɐɑəəɧɕ ɔɓ ɖɚɜəɑɕ 

ɓɟɍɌ 1.6, Ɏɔɐɑə Ɏ ɛɜɚɑɖɢɔɔ ɘɌɝɝɔɎəɚɏɚ ɟɞɚɗɥɑəɔɫ 

ɝɗɔɓɔɝɞɚɕ ɚɍɚɗɚɣɖɔ Ɏɑɜɡəɑɣɑɗɪɝɞəɚɕ ɛɌɓɟɡɔ ɝɛɜɌɎɌ.  

Fig. 16.   Orthopantomogram.  

The filling material derived from the tooth roots 1.6 is 

visible in the projection of a massive mucous membrane 

thickening of the right maxillar y sinus.  
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ȼɔɝ. 17 (Fig. 17) 

ȼɔɝ. 17.  ȺɜɞɚɛɌəɞɚɘɚɏɜɌɘɘɌ. 

ȻɗɚɘɍɔɜɚɎɚɣəɧɕ ɘɌɞɑɜɔɌɗ ɗɚɖɌɗɔɓɟɑɞɝɫ Ɏ Ɏɑɜɡəɑɘ 

ɚɞɐɑɗɑ ɛɜɌɎɚɕ Ɏɑɜɡəɑɣɑɗɪɝɞəɚɕ ɛɌɓɟɡɔ, ɘɌɝɝɔɎəɚɑ 

ɟɞɚɗɥɑəɔɑ ɝɗɔɓɔɝɞɚɕ ɚɍɚɗɚɣɖɔ ɛɌɓɟɡɔ. 

Fig. 17.  Orthopantomogram . 

The filling material is localized in  the upper part of the 

right maxillary sinus, a massive thickening of the m u-

cous membrane of the sinus.  

 

ȼɔɝ. 18 (Fig. 18) 

ȼɔɝ. 18.   ȶȷȶȾ ɗɔɢɑɎɚɏɚ ɚɞɐɑɗɌ ɣɑɜɑɛɌ. 

Ȯ Ɏɑɜɡəɑɣɑɗɪɝɞəɚɕ ɛɌɓɟɡɑ ɝɗɑɎɌ ɘɌɝɝɔɎəɚɑ ɟɞɚɗɥɑ-

əɔɑ ɝɗɔɓɔɝɞɚɕ ɚɍɚɗɚɣɖɔ, ɚɝɞɑɚɛɗɌɝɞɔɣɑɝɖɔɕ ɘɌɞɑɜɔɌɗ 

ɠɜɌɏɘɑəɞɔɜɚɎɌə, ɖɚəɢɑɎɧɑ ɚɞɐɑɗɧ Ɏəɟɞɜɔɖɚɝɞəɧɡ 

ɎɔəɞɚɎɧɡ ɐɑəɞɌɗɨəɧɡ ɔɘɛɗɌəɞɌɞɚɎ Ɏɔɐəɧ Ɏ ɛɜɚɝɎɑɞɑ 

ɛɌɓɟɡɔ.   

Fig. 18.   CBCT, skull. Lateral projection.  

In the maxillary sinus on the left a massive thickening 

of the mucosa, the osteoplastic material is fragmented, 

the end sections of the intraosteal screw dental i m-

plants are visible in the sinus lumen.    

 

ȼɔɝ. 19 (Fig. 19) 

ȼɔɝ. 19.    ȻɌəɚɜɌɘəɌɫ ɓɚəɚɏɜɌɘɘɌ ɝɜɑɐəɑɕ ɓɚəɧ 

ɗɔɢɑɎɚɏɚ ɚɞɐɑɗɌ ɣɑɜɑɛɌ. 

ȯɚɜɔɓɚəɞɌɗɨəɧɕ ɟɜɚɎɑəɨ ɒɔɐɖɚɝɞɔ, ɓəɌɣɔɞɑɗɨəɚɑ 

ɟɞɚɗɥɑəɔɑ ɝɗɔɓɔɝɞɚɕ ɚɍɚɗɚɣɖɔ Ɏ ɗɑɎɚɕ Ɏɑɜɡəɑɣɑ-

ɗɪɝɞəɚɕ ɛɌɓɟɡɑ. 

Fig. 19.    Panoramic zonogram, middle zone of the 

facial part of the skull.  

The horizontal level of fluid, a significant thickening of 

the mucous membrane in the left maxillary sinus.  

 

ȼɔɝ. 20 (Fig. 20)  

ȼɔɝ. 20.     ȺɜɞɚɛɌəɞɚɘɚɏɜɌɘɘɌ. 

ȸɌɝɝɔɎəɚɑ ɟɞɚɗɥɑəɔɑ ɝɗɔɓɔɝɞɚɕ ɚɍɚɗɚɣɖɔ Ɏ ɚɍɑɔɡ 

Ɏɑɜɡəɑɣɑɗɪɝɞəɧɡ ɛɌɓɟɡɌɡ. ȮɚɝɛɌɗɔɞɑɗɨəɧɑ ɔɓɘɑəɑ-

əɔɫ Ɏ ɚɍɗɌɝɞɔ Ɏɑɜɡəɔɡ ɓɟɍɚɎ ɚɞɝɟɞɝɞɎɟɪɞ.  

Fig. 20.     Orthopantomogram . 

Massive  thickening  of the  mucosa  in  both  maxillary  si-

nuses . Inflammatory changes in the area of the upper 

teeth are absent.  
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ɎɚɝɛɌɗɔɞɑɗɨəɚɏɚ ɛɜɚɢɑɝɝɌ Ɏ ɚɖɚɗɚɓɟɍəɧɡ ɞɖɌ-

əɫɡ Ɏ ɚɍɗɌɝɞɔ ɐəɌ ɛɌɓɟɡɔ ɔ ɎɚɝɛɌɗɔɞɑɗɨəɧɑ ɔɓ-

ɘɑəɑəɔɫ ɚɐəɚɎɜɑɘɑəəɚ Ɏ ɐɎɟɡ ɛɌɓɟɡɌɡ (ɜɔɝ. 20). 

Ȼɜɔ ɩɞɚɘ ɟɞɚɗɥɑəɔɑ ɝɗɔɓɔɝɞɚɕ ɚɍɚɗɚɣɖɔ ɚɍəɌ-

ɜɟɒɔɎɌɪɞɝɫ əɌ ɜɌɓəɧɡ ɝɞɑəɖɌɡ Ɏɑɜɡəɑɣɑɗɪɝɞ-

əɧɡ ɛɌɓɟɡ. ȹɌ ɜɔəɚɏɑəəɚɑ ɛɜɚɔɝɡɚɐɒɑəɔɑ ɝɔəɟ-

ɝɔɞɌ ɟɖɌɓɧɎɌɪɞ ɞɌɖɒɑ ɖɚɝɎɑəəɧɑ ɛɜɔɓəɌɖɔ: 

ɔɝɖɜɔɎɗɑəɔɑ əɚɝɚɎɚɕ ɛɑɜɑɏɚɜɚɐɖɔ, ɏɔɛɑɜɞɜɚ-

ɠɔɫ əɔɒəɔɡ, ɜɑɒɑ ɝɜɑɐəɔɡ əɚɝɚɎɧɡ ɜɌɖɚɎɔə, 

ɟɘɑəɨɤɑəɔɑ ɛɜɚɝɎɑɞɌ əɚɝɚɎɧɡ ɡɚɐɚɎ (ɜɔɝ. 21). 

ȼɌɝɛɜɚɝɞɜɌəɑəəɚɕ əɌ ɛɜɌɖɞɔɖɑ ɚɤɔɍɖɚɕ 

ɫɎɗɫɑɞɝɫ, ɖɚɏɐɌ ɑɐɔəɔɣəɌɫ ɚɖɜɟɏɗɌɫ ɔɗɔ ɚɎɌɗɨ-

əɌɫ ɞɑəɨ ɜɑɞɑəɢɔɚəəɚɕ ɖɔɝɞɧ əɌ ɐəɑ ɌɗɨɎɑɚ-

ɗɫɜəɚɕ ɍɟɡɞɧ ɜɌɝɢɑəɔɎɌɑɞɝɫ ɖɌɖ ɖɌɜɞɔəɌ ɚɐɚə-

ɞɚɏɑəəɚɕ ɖɔɝɞɧ, ɛɜɔɛɚɐəɔɘɌɪɥɑɕ ɐəɚ ɛɌɓɟɡɔ. 

Ƚɗɑɐɟɑɞ ɛɜɔəɔɘɌɞɨ Ɏɚ ɎəɔɘɌəɔɑ, ɣɞɚ Ɏ ɚɞɗɔɣɔɑ 

ɚɞ ɚɐɚəɞɚɏɑəəɧɡ ɖɔɝɞ, əɌɐ ɜɑɞɑəɢɔɚəəɧɘɔ ɖɔ-

ɝɞɌɘɔ ɚɞɝɟɞɝɞɎɟɑɞ ɔəɞɑəɝɔɎəɧɕ ɚɖɌɕɘɗɫɪɥɔɕ 

ɖɚəɞɟɜ ɝɘɑɥɑəəɚɏɚ ɎɎɑɜɡ ɐəɌ ɛɌɓɟɡɔ, ɛɜɚɝɗɑ-

ɒɔɎɌɪɞɝɫ ɖɚəɞɟɜɧ ɐəɌ ɛɌɓɟɡɔ (ɜɔɝ. 22 Ɍ) ɔ ɛɑ-

ɜɔɚɐɚəɞɌɗɨəɧɑ ɥɑɗɔ ɜɌɝɛɚɗɚɒɑəəɧɡ ɜɫɐɚɘ ɓɟ-

ɍɚɎ (ɜɔɝ. 22 ɍ).  

ȴɓɟɣɑəɔɑ ɖɗɔəɔɣɑɝɖɚɕ ɖɌɜɞɔəɧ ɔ ɌəɌɘəɑ-

ɓɌ ɓɌɍɚɗɑɎɌəɔɫ ɛɜɔ ɔəɞɑɜɛɜɑɞɌɢɔɔ ɝɚɝɞɚɫəɔɫ 

Ɏɑɜɡəɑɣɑɗɪɝɞəɧɡ ɛɌɓɟɡ ɫɎɗɫɑɞɝɫ ɎɌɒəɚɕ ɝɚ-

ɝɞɌɎɗɫɪɥɑɕ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɏɚ ɛɜɚɢɑɝɝɌ. Ƚɗɑɐɟ-

ɑɞ ɟɣɔɞɧɎɌɞɨ, ɣɞɚ ɛɚɝɗɑ ɚɛɑɜɌɞɔɎəɚɏɚ ɎɘɑɤɌ-

ɞɑɗɨɝɞɎɌ ɔɗɔ ɞɜɌɎɘɌɞɔɣɑɝɖɚɏɚ ɛɚɎɜɑɒɐɑəɔɫ, 

ɖɚəɞɟɜɧ ɛɌɓɟɡɔ ɝɞɌəɚɎɫɞɝɫ ɐɑɠɚɜɘɔɜɚɎɌəəɧ-

ɘɔ, ɝɞɑəɖɔ ɟɞɚɗɥɑəəɧɘɔ ɔ ɝɖɗɑɜɚɓɔɜɚɎɌəəɧ-

ɘɔ. Ȼɜɔ ɩɞɚɘ əɑɚɍɧɣəɌɫ ɖɚəɠɔɏɟɜɌɢɔɫ ɛɌɓɟɡ 

ɣɌɝɞɚ ɔɘɑɑɞ ɝɡɚɐəɟɪ ɖɌɜɞɔəɟ ɝ ɖɚɝɞəɧɘɔ ɛɌɞɚ-

ɗɚɏɔɣɑɝɖɔɘɔ ɚɍɜɌɓɚɎɌəɔɫɘɔ (ɜɔɝ. 23). 

Ȯ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ ɎɧɫɎɗɑəɔɑ ɚɐɚəɞɚɏɑə-

əɧɡ Ɏɑɜɡəɑɣɑɗɪɝɞəɧɡ ɝɔəɟɝɔɞɚɎ Ɏ ɚɝəɚɎəɚɘ 

ɍɌɓɔɜɟɑɞɝɫ əɌ ɔɝɛɚɗɨɓɚɎɌəɔɔ ɚɜɞɚɛɌəɞɚɘɚɏɜɌ-

ɠɔɔ. ɉɞɌ ɘɑɞɚɐɔɖɌ Ɏ ɍɚɗɨɤɔəɝɞɎɑ ɝɗɟɣɌɑɎ ɛɚɓ-

Ɏɚɗɫɑɞ ɟɝɞɌəɚɎɔɞɨ əɌɗɔɣɔɑ ɔɓɘɑəɑəɔɕ ɝɗɔɓɔ-

ɝɞɚɕ ɚɍɚɗɚɣɖɔ Ɏ ɌɗɨɎɑɚɗɫɜəɧɡ ɍɟɡɞɌɡ ɔ ɚɛɜɑɐɑ-

ɗɔɞɨ Ɏɚɓɘɚɒəɧɑ ɛɜɔɣɔəɧ ɔɡ ɎɚɓəɔɖəɚɎɑəɔɫ 

(ɐɑɝɞɜɟɖɞɔɎəɧɑ ɛɜɚɢɑɝɝɧ Ɏ ɚɖɚɗɚɓɟɍəɧɡ ɞɖɌəɫɡ 

ɔ ɗɟəɖɌɡ ɟɐɌɗɑəəɧɡ ɓɟɍɚɎ, ɠɜɌɏɘɑəɞɧ ɖɚɜəɑɕ 

ɓɟɍɚɎ ɔ ɛɗɚɘɍɔɜɚɎɚɣəɚɏɚ ɘɌɞɑɜɔɌɗɌ Ɏ ɛɜɚɑɖɢɔɔ 

ɛɌɓɟɡ ɔ ɞ.ɐ.). ȴɝɖɗɪɣɑəɔɑ ɝɚɝɞɌɎɗɫɪɞ ɜɌɝɛɜɚ-

ɝɞɜɌəɫɪɥɔɑɝɫ ɏɚɜɔɓɚəɞɌɗɨəɚ ɛɚɐ ɐəɚɘ ɛɌɓɟɡɔ 

ɓɚəɧ ɐɑɝɞɜɟɖɢɔɔ ɟ ɖɚɜəɑɕ ɘɚɗɫɜɚɎ, ɞɑəɔ ɖɚɞɚ-

ɜɧɡ ɝɟɘɘɔɜɟɪɞɝɫ ɝ ɖɚəɞɟɜɌɘɔ ɐəɌ ɛɌɓɟɡɔ ɔɗɔ 

ɝɖɟɗɚ-ɌɗɨɎɑɚɗɫɜəɚɏɚ ɏɜɑɍəɫ. Ȱɗɫ ɛɚɗɟɣɑəɔɫ ɍɚ-

ɗɑɑ ɚɞɣɑɞɗɔɎɚɏɚ ɔɓɚɍɜɌɒɑəɔɫ ɚɖɚɗɚɖɚɜəɑɎɧɡ 

ɖɚɝɞəɧɡ ɞɖɌəɑɕ ɐɚɛɚɗəɔɞɑɗɨəɚ ɛɜɔɘɑəɫɑɞɝɫ 

ɎəɟɞɜɔɜɚɞɚɎɌɫ ɛɑɜɔɌɛɔɖɌɗɨəɌɫ ɜɑəɞɏɑəɚɏɜɌ-

ɠɔɫ. 

ȽɞɌəɐɌɜɞəɌɫ ɖɚəɠɔɏɟɜɌɢɔɫ ɚɜɞɚɛɌəɞɚɘɚ-

ɏɜɌɠɔɣɑɝɖɚɏɚ ɝɗɚɫ ɝɚɚɞɎɑɞɝɞɎɟɑɞ ɠɚɜɘɑ ɓɟɍəɚɕ 

ɐɟɏɔ, ɛɚɩɞɚɘɟ ɔɓɘɑəɑəɔɫ ɝɗɔɓɔɝɞɚɕ ɚɍɚɗɚɣɖɔ Ɏ 

ɌɗɨɎɑɚɗɫɜəɧɡ ɍɟɡɞɌɡ ɎɔɓɟɌɗɔɓɔɜɟɪɞɝɫ ɚɞɣɑɞɗɔ-

Ɏɚ. ȳɌɐəɑ-Ɏəɟɞɜɑəəɔɑ ɚɞɐɑɗɧ Ɏɑɜɡəɑɣɑɗɪɝɞəɧɡ 

ɛɌɓɟɡ ɔ ɝɖɟɗɚɎɧɑ ɍɟɡɞɧ əɑ ɛɚɗəɚɝɞɨɪ ɛɚɛɌɐɌɪɞ 

Ɏ Ɏɧɐɑɗɫɑɘɧɕ ɝɗɚɕ, ɔɓ-ɓɌ ɣɑɏɚ ɛɜɚɔɝɡɚɐɔɞ ɓəɌ-

ɣɔɞɑɗɨəɚɑ ɝəɔɒɑəɔɑ ɣɬɞɖɚɝɞɔ ɔɡ ɚɞɚɍɜɌɒɑəɔɫ.  

 ȹɌɗɔɣɔɑ Ɏ ɛɜɚɑɖɢɔɔ ɐəɌ Ɏɑɜɡəɑɣɑɗɪɝɞ-

əɚɕ ɛɌɓɟɡɔ ɞɑəɑɕ, ɎɧɎɑɐɑəəɚɏɚ ɔɓ ɖɚɜəɑɕ ɛɜɑ-

ɘɚɗɫɜɚɎ ɔɗɔ ɘɚɗɫɜɚɎ ɛɗɚɘɍɔɜɚɎɚɣəɚɏɚ ɘɌɞɑɜɔ-

ɌɗɌ ɔɗɔ ɖɚəɢɑɎɧɡ ɚɞɐɑɗɚɎ Ɏəɟɞɜɔɖɚɝɞəɧɡ Ɏɔə-

ɞɚɎɧɡ ɔɘɛɗɌəɞɌɞɚɎ, əɑ ɛɚɓɎɚɗɫɑɞ ɐɚɝɞɚɎɑɜəɚ 

ɚɛɜɑɐɑɗɔɞɨ ɜɌɝɛɚɗɌɏɌɪɞɝɫ ɚəɔ Ɏ ɝɌɘɚɕ ɛɌɓɟɡɑ 

ɔɗɔ ɓɌ ɑɑ ɛɜɑɐɑɗɌɘɔ.  

Ȱɑɠɑɖɞɧ ɐəɌ Ɏɑɜɡəɑɣɑɗɪɝɞəɧɡ ɛɌɓɟɡ, 

Ɏɚɓəɔɖɤɔɑ Ɏ ɜɑɓɟɗɨɞɌɞɑ ɟɐɌɗɑəɔɫ ɓɟɍɚɎ, ɝɞɌəɚ-

Ɏɫɞɝɫ Ɏɔɐəɧ ɞɚɗɨɖɚ Ɏ ɞɑɡ ɝɗɟɣɌɫɡ, ɖɚɏɐɌ ɛɚɎɜɑ-

ɒɐɌɑɞɝɫ ɝɌɘɧɕ əɔɒəɔɕ ɚɞɐɑɗ ɌɗɨɎɑɚɗɫɜəɚɕ 

ɍɟɡɞɧ. ȹɑ ɔɘɑɪɞ ɟɍɑɐɔɞɑɗɨəɚɕ ɖɌɜɞɔəɧ ɛɚɎɜɑ-

ɒɐɑəɔɫ ɐəɌ ɛɌɓɟɡɔ, ɐɌɒɑ ɐɚɝɞɔɏɌɪɥɔɑ ɓəɌɣɔ-

ɞɑɗɨəɧɡ ɜɌɓɘɑɜɚɎ, ɜɌɝɛɚɗɚɒɑəəɧɑ Ɏɧɤɑ əɔɒ-

əɑɏɚ ɖɜɌɫ ɌɗɨɎɑɚɗɫɜəɚɕ ɍɟɡɞɧ.  

Ȱɗɫ ɚɛɜɑɐɑɗɑəɔɫ ɝɚɝɞɚɫəɔɫ Ɏɑɜɡəɑɣɑ-

ɗɪɝɞəɧɡ ɛɌɓɟɡ ɛɜɔ ɚɞɝɟɞɝɞɎɔɔ ɜɑəɞɏɑəɚɎɝɖɚɕ 

ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ (ȶȾ) ɩɠɠɑɖɞɔɎəɚ 

ɝɚɣɑɞɌəɔɑ ɚɜɞɚɛɌəɞɚɘɚɏɜɌɘɘ ɝ ɛɌəɚɜɌɘəɧɘɔ 

ɓɚəɚɏɜɌɘɘɌɘɔ ɝɜɑɐəɑɕ ɓɚəɧ ɗɔɢɑɎɚɏɚ ɚɞɐɑɗɌ 

ɣɑɜɑɛɌ, Ɏɧɛɚɗəɑəəɧɘɔ əɌ ɚɜɞɚɛɌəɞɚɘɚɏɜɌɠɑ 

ɔɗɔ ɗɔəɑɕəɧɘɔ ɓɚəɚɏɜɌɘɘɌɘɔ, ɛɚɗɟɣɑəəɧɘɔ əɌ 

ɜɑɞɏɑəɚɐɔɌɏəɚɝɞɔɣɑɝɖɔɡ ɖɚɘɛɗɑɖɝɌɡ. ȹɌ ɓɚəɚ-

ɏɜɌɘɘɌɡ ɎɧɫɎɗɫɪɞɝɫ ɛɌɞɚɗɚɏɔɣɑɝɖɔɑ ɛɜɚɢɑɝɝɧ 

ɔ ɔəɚɜɚɐəɧɑ ɞɑɗɌ Ɏ Ɏɑɜɡəɑɣɑɗɪɝɞəɧɡ ɝɔəɟɝɌɡ, 

ɝɚɝɞɚɫəɔɑ ɜɑɤɑɞɣɌɞɚɏɚ ɗɌɍɔɜɔəɞɌ ɔ ɗɚɍəɚɕ ɛɌ-

ɓɟɡɔ, ɔɝɖɜɔɎɗɑəɔɫ ɔ ɐɑɠɚɜɘɌɢɔɔ ɛɑɜɑɏɚɜɚɐɖɔ 

əɚɝɌ, ɏɔɛɑɜɞɜɚɠɔɫ əɚɝɚɎɧɡ ɜɌɖɚɎɔə, ɝɟɒɑəɔɑ 

ɛɜɚɝɎɑɞɌ əɚɝɚɎɧɡ ɡɚɐɚɎ. ȽɞɌəɐɌɜɞəɚɑ ɔɝɝɗɑɐɚ-

ɎɌəɔɑ ɛɌɢɔɑəɞɚɎ Ɏ ɎɑɜɞɔɖɌɗɨəɚɘ ɛɚɗɚɒɑəɔɔ əɌ 

ɚɜɞɚɛɌəɞɚɘɚɏɜɌɠɑ ɛɚɓɎɚɗɫɑɞ ɗɟɣɤɑ ɎɔɓɟɌɗɔɓɔ-

ɜɚɎɌɞɨ ɏɚɜɔɓɚəɞɌɗɨəɧɕ ɟɜɚɎɑəɨ ɎɧɛɚɞɌ ɔɗɔ 

ɏəɚɕəɚɏɚ ɝɚɐɑɜɒɔɘɚɏɚ Ɏ Ɏɑɜɡəɑɣɑɗɪɝɞəɧɡ ɝɔ-

əɟɝɌɡ.  

ȺɐəɌɖɚ ɚɜɞɚɛɌəɞɚɘɚɏɜɌɘɘɌɘ ɔ ɓɚəɚɏɜɌɘ-

ɘɌɘ ɗɔɢɑɎɚɏɚ ɚɞɐɑɗɌ ɣɑɜɑɛɌ ɝɎɚɕɝɞɎɑəəɚ ɛɜɔ-

ɝɟɞɝɞɎɔɑ ɐɚɛɚɗəɔɞɑɗɨəɧɡ (çɛɜɔɓɜɌɣəɧɡè) ɞɑəɑɕ, 

ɚɍɟɝɗɚɎɗɑəəɧɡ çɜɌɓɘɌɓɧɎɌəɔɑɘè ɖɚəɞɟɜɚɎ ɖɚ-

ɝɞɑɕ ɝɜɑɐəɑɕ ɓɚəɧ ɗɔɢɌ ɔ ɚɝəɚɎɌəɔɫ ɣɑɜɑɛɌ, 

ɘɫɏɖɔɡ ɞɖɌəɑɕ ɏɚɗɚɎɧ, ɖɚɞɚɜɧɑ əɌɝɗɌɔɎɌɪɞɝɫ 

əɌ ɔɓɚɍɜɌɒɑəɔɑ Ɏɑɜɡəɑɣɑɗɪɝɞəɧɡ ɛɌɓɟɡ. ɉɞɔ 

ɞɑəɔ ɔəɚɏɐɌ ɝɚɓɐɌɪɞ Ɏɔɐɔɘɚɝɞɨ ɜɌɓɗɔɣəɚɕ ɛɌ-

ɞɚɗɚɏɔɔ ɝɗɔɓɔɝɞɚɕ ɚɍɚɗɚɣɖɔ ɔ ɏɚɜɔɓɚəɞɌɗɨəɚɏɚ 

ɟɜɚɎəɫ ɒɔɐɖɚɝɞɔ Ɏ ɛɌɓɟɡɌɡ. ȽɚɛɚɝɞɌɎɗɑəɔɑ 

ɐɌəəɧɡ ɚɜɞɚɛɌəɞɚɘɚɏɜɌɠɔɔ ɔ ȶȾ ɝɎɔɐɑɞɑɗɨ-

ɝɞɎɟɑɞ, ɣɞɚ əɑɜɑɐɖɚ ɖɌɜɞɔəɌ ɘɌɝɝɔɎəɚɏɚ ɟɞɚɗ-

ɥɑəɔɫ ɝɗɔɓɔɝɞɚɕ ɚɍɚɗɚɣɖɔ Ɏɑɜɡəɑɣɑɗɪɝɞəɧɡ 

ɛɌɓɟɡ, ɎɔɓɟɌɗɔɓɔɜɟɑɘɌɫ əɌ ɚɜɞɚɛɌəɞɚɘɚɏɜɌɘ-

ɘɌɡ, əɑ ɛɚɐɞɎɑɜɒɐɌɑɞɝɫ ɐɌəəɧɘɔ ȶȾ. Ȼɜɔ ɩɞɚɘ 

əɌ ɖɚɘɛɨɪɞɑɜəɧɡ ɞɚɘɚɏɜɌɘɘɌɡ, Ɏ ɜɫɐɑ ɞɌɖɔɡ 

əɌɍɗɪɐɑəɔɕ, ɚɞɝɟɞɝɞɎɚɎɌɗɚ ɐɌɒɑ ɛɜɔɝɞɑəɚɣəɚɑ 

ɟɞɚɗɥɑəɔɑ ɝɗɔɓɔɝɞɚɕ ɚɍɚɗɚɣɖɔ.  

ȼɑəɞɏɑəɚɏɜɌɘɘɧ ɛɜɔɐɌɞɚɣəɧɡ ɛɌɓɟɡ əɚɝɌ 

(əɚɝɚ-ɛɚɐɍɚɜɚɐɚɣəɌɫ ɛɜɚɑɖɢɔɫ) ɔəɠɚɜɘɌɞɔɎəɧ 

ɞɚɗɨɖɚ ɛɜɔ ɎɧɜɌɒɑəəɧɡ ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ ɔɓɘɑ-

əɑəɔɫɡ ɝɗɔɓɔɝɞɚɕ ɚɍɚɗɚɣɖɔ, ɝɟɍɞɚɞɌɗɨəɚɘ ɔɗɔ 

ɞɚɞɌɗɨəɚɘ ɝəɔɒɑəɔɔ ɛɜɚɓɜɌɣəɚɝɞɔ Ɏɑɜɡəɑɣɑ-

ɗɪɝɞəɧɡ ɝɔəɟɝɚɎ. ȻɌɞɚɗɚɏɔɣɑɝɖɔɑ ɛɜɚɢɑɝɝɧ əɌ 

ɐəɑ Ɏɑɜɡəɑɣɑɗɪɝɞəɧɡ ɛɌɓɟɡ ɣɌɝɞɚ əɑ ɐɔɌɏəɚ-

ɝɞɔɜɟɪɞɝɫ ɔɓ-ɓɌ ɝɟɘɘɌɢɔɔ ɞɑəɑɕ ɌɗɨɎɑɚɗɫɜəɧɡ 
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ȼɔɝ. 21 (Fig. 21) 

ȼɔɝ. 21.  ȶȷȶȾ ɗɔɢɑɎɚɏɚ ɚɞɐɑɗɌ ɣɑɜɑɛɌ. ȻɜɫɘɌɫ 

ɛɜɚɑɖɢɔɫ. 

ȿɞɚɗɥɑəɔɑ ɝɗɔɓɔɝɞɚɕ ɚɍɚɗɚɣɖɔ Ɏɑɜɡəɑɣɑɗɪɝɞəɧɡ ɛɌ-

ɓɟɡ ɔ ɫɣɑɑɖ ɜɑɤɑɞɣɌɞɚɏɚ ɗɌɍɔɜɔəɞɌ, ɔɝɖɜɔɎɗɑəɔɑ əɚ-

ɝɚɎɚɕ ɛɑɜɑɏɚɜɚɐɖɔ, ɏɔɛɑɜɞɜɚɠɔɫ əɚɝɚɎɧɡ ɜɌɖɚɎɔə, 

ɝɔəɑɡɔɫ əɌ ɟɜɚɎəɑ əɔɒəɑɕ əɚɝɚɎɚɕ ɜɌɖɚɎɔəɧ ɝɛɜɌ-

ɎɌ. 

Fig. 21.  CBCT, facial part of the skull. Direct proje c-

tion.  

Thickening of the mucous membrane of the maxillary 

sinuses and cells of the latticed labyrinth, curvature of 

the nasal septum, hypertrophy of the nasal concha, 

synechiae at the level of the inferior nasal shell on the 

right.  

 

ȼɔɝ. 22 Ɍ (Fig. 22 Ɍ) 

 

ȼɔɝ. 22 ɍ (Fig. 22 Ɏ) 

ȼɔɝ. 22.    

Ɍ ð ȶȷȶȾ Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ ɝɗɑɎɌ, ɍ ð ɠɜɌɏɘɑəɞ ɚɜɞɚɛɌəɞɚɘɚɏɜɌɘɘɧ. ȼɑɞɑəɢɔɚəəɧɑ ɖɔɝɞɧ əɌ ɐəɑ Ɏɑɜɡəɑɣɑ-

ɗɪɝɞəɧɡ ɛɌɓɟɡ. 

Fig. 22.    

a ð CBCT, upper jaw on the left, b  ð fragment of orthopantomogram. Retention cysts at the bottom of the maxillary 

sinuses.  

 

ȼɔɝ. 23 Ɍ (Fig. 23 Ɍ) 

 

ȼɔɝ. 23 ɍ (Fig. 23 Ɏ) 

ȼɔɝ. 23.     ȺɜɞɚɛɌəɞɚɘɚɏɜɌɘɘɧ (ɠɜɌɏɘɑəɞɧ). 

Ⱥɝɚɍɑəəɚɝɞɔ ɖɚəɠɔɏɟɜɌɢɔɔ Ɏɑɜɡəɑɣɑɗɪɝɞəɧɡ ɛɌɓɟɡ, Ɏɚɓəɔɖɤɔɑ Ɏ ɜɑɓɟɗɨɞɌɞɑ ɝɔəɟɝɚɞɚɘɔɔ (Ɍ) ɔ ɛɚɝɞɞɜɌɎɘɌ-

ɞɔɣɑɝɖɚɕ ɐɑɠɚɜɘɌɢɔɔ (ɍ).  

Fig. 23.     Orthopantomograms (fragments).  

Features of the maxillary sinuses configuratio n, resulting from sinusotomy (a) and post -traumatic deformity ( b). 
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ɍɟɡɞ ɔ ɓɟɍɚɌɗɨɎɑɚɗɫɜəɚɕ ɚɍɗɌɝɞɔ Ɏɑɜɡəɑɕ ɣɑɗɪ-

ɝɞɔ. Ȼɚ ɩɞɚɕ ɒɑ ɛɜɔɣɔəɑ əɑ ɎɧɫɎɗɫɪɞɝɫ ɚɖɚɗɚ-

ɖɚɜəɑɎɧɑ ɐɑɝɞɜɟɖɢɔɔ, ɎɧɓɎɌɎɤɔɑ Ɏɑɜɡəɑɣɑ-

ɗɪɝɞəɚɕ ɝɔəɟɝɔɞ. ȴɓɚɍɜɌɒɑəɔɑ ɛɔɜɌɘɔɐ Ɏɔ-

ɝɚɣəɧɡ ɖɚɝɞɑɕ, əɌɝɗɌɔɎɌɪɥɑɑɝɫ əɌ əɔɒəɔɑ ɚɞ-

ɐɑɗɧ Ɏɑɜɡəɑɣɑɗɪɝɞəɧɡ ɛɌɓɟɡ, əɑɜɑɐɖɚ ɚɍɜɌɓɚ-

ɎɧɎɌɑɞ ɗɚɒəɟɪ ɖɌɜɞɔəɟ ɟɞɚɗɥɑəɔɫ ɝɗɔɓɔɝɞɚɕ 

ɚɍɚɗɚɣɖɔ ɔɗɔ əɌɗɔɣɔɫ ɒɔɐɖɚɏɚ ɝɚɐɑɜɒɔɘɚɏɚ Ɏ 

ɛɌɓɟɡɑ. 

ȶɚəɟɝəɚ-ɗɟɣɑɎɌɫ (ȶȷȶȾ) ɔ ɘɟɗɨɞɔɝɛɔɜɌɗɨ-

əɌɫ (ȸȽȶȾ) ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ ɣɑɜɑɛɌ Ɏ 

ɜɌɓɗɔɣəɧɡ ɛɜɚɑɖɢɔɫɡ ɛɚɓɎɚɗɫɑɞ ɚɝɟɥɑɝɞɎɗɫɞɨ 

ɛɜɑɢɔɓɔɚəəɚɑ ɎɧɫɎɗɑəɔɑ ɝɚɝɞɚɫəɔɫ Ɏɑɜɡəɑɣɑ-

ɗɪɝɞəɧɡ ɔ ɐɜɟɏɔɡ ɚɖɚɗɚəɚɝɚɎɧɡ ɛɌɓɟɡ. Ȱɔɠɠɑ-

ɜɑəɢɔɜɚɎɌəɔɑ ɚɐɚəɞɚɏɑəəɚɏɚ ɚɞ ɜɔəɚɏɑəəɚɏɚ 

ɛɜɚɔɝɡɚɒɐɑəɔɫ Ɏɑɜɡəɑɣɑɗɪɝɞəɚɏɚ ɝɔəɟɝɔɞɌ 

Ɏɧɛɚɗəɫɑɞɝɫ ɛɚɝɗɑ ɛɚɝɞɜɚɑəɔɫ ɛɌəɚɜɌɘəɚɏɚ 

ɔɓɚɍɜɌɒɑəɔɫ Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ ɔ ɘɟɗɨɞɔɛɗɌəɌɜ-

əɚɕ ɜɑɖɚəɝɞɜɟɖɢɔɔ ɔɓɚɍɜɌɒɑəɔɫ Ɏɐɚɗɨ ɌɗɨɎɑɚ-

ɗɫɜəɚɏɚ ɚɞɜɚɝɞɖɌ ɐɗɫ ɛɚɗɟɣɑəɔɫ ɞɜɌəɝɎɑɜɓɌɗɨ-

əɚɏɚ ɝɜɑɓɌ ɣɑɗɪɝɞɔ Ɏ ɓɚəɑ ɔəɞɑɜɑɝɌ (ɜɔɝ. 14, 

15). Ȯ ɝɜɌɎəɑəɔɔ ɝ ɜɌɝɛɜɚɝɞɜɌəɑəəɧɘɔ ɜɑəɞɏɑ-

əɚɝɞɚɘɌɞɚɗɚɏɔɣɑɝɖɔɘɔ ɘɑɞɚɐɔɖɌɘɔ ȶȾ ɛɜɑɐɚ-

ɝɞɌɎɗɫɑɞ ɍɚɗɑɑ ɐɚɝɞɚɎɑɜəɧɑ ɐɌəəɧɑ ɚɍ ɔɓɘɑəɑ-

əɔɫɡ ɝɗɔɓɔɝɞɚɕ ɚɍɚɗɚɣɖɔ Ɏɚ Ɏɝɑɡ ɚɞɐɑɗɌɡ ɚɖɚɗɚ-

əɚɝɚɎɧɡ ɛɌɓɟɡ ɔ ɜɑɤɬɞɣɌɞɚɏɚ ɗɌɍɔɜɔəɞɌ, ɝɚɝɞɚ-

ɫəɔɔ ɖɚɝɞəɧɡ ɝɞɑəɚɖ ɚɖɚɗɚəɚɝɚɎɧɡ ɛɌɓɟɡ, ɗɚɖɌ-

ɗɔɓɌɢɔɔ Ɏ Ɏɑɜɡəɑɣɑɗɪɝɞəɧɡ ɛɌɓɟɡɌɡ ɖɚɜəɑɕ ɓɟ-

ɍɚɎ ɔ ɔɡ ɠɜɌɏɘɑəɞɚɎ, ɖɚɝɞəɧɡ ɚɝɖɚɗɖɚɎ ɔ ɔəɚ-

ɜɚɐəɧɡ ɞɑɗ, Ɏ ɞɚɘ ɣɔɝɗɑ ɚɝɞɑɚɛɗɌɝɞɔɣɑɝɖɚɏɚ ɘɌ-

ɞɑɜɔɌɗɌ ɛɚɝɗɑ ɚɛɑɜɌɢɔɔ ɝɔəɟɝ-ɗɔɠɞɔəɏɌ. ȰɌə-

əɧɑ ȸȽȶȾ ɛɚ ɔɓɘɑɜɑəɔɪ ɛɗɚɞəɚɝɞɔ (Ɏ ɑɐɔəɔɢɌɡ 

ɁɌɟəɝɠɔɗɐɌ) ɛɚɓɎɚɗɫɪɞ ɝɚɝɞɌɎɔɞɨ ɚɍɦɑɖɞɔɎəɚɑ 

ɘəɑəɔɑ ɚ ɡɌɜɌɖɞɑɜɑ ɔɓɘɑəɑəɔɕ ɝɗɔɓɔɝɞɚɕ ɚɍɚ-

ɗɚɣɖɔ ɛɌɓɟɡ.  

ȶȾ əɑɜɑɐɖɚ ɫɎɗɫɑɞɝɫ ɑɐɔəɝɞɎɑəəɚɕ ɘɑɞɚ-

ɐɔɖɚɕ, ɝ ɛɚɘɚɥɨɪ ɖɚɞɚɜɚɕ, Ɏ ɚɞɗɔɣɔɑ ɚɞ ɜɌɝ-

ɛɜɚɝɞɜɌəɑəəɧɡ əɌ ɛɜɌɖɞɔɖɑ ɜɑəɞɏɑəɚɗɚɏɔɣɑ-

ɝɖɔɡ ɘɑɞɚɐɔɖ, ɘɚɒəɚ ɐɔɠɠɑɜɑəɢɔɜɚɎɌɞɨ ɚɝɚ-

ɍɑəəɚɝɞɔ ɝɞɜɚɑəɔɫ Ɏɑɜɡəɑɣɑɗɪɝɞəɧɡ ɛɌɓɟɡ ɚɞ 

əɌɗɔɣɔɫ Ɏ əɔɡ ɛɚɗɚɝɞəɧɡ ɚɍɜɌɓɚɎɌəɔɕ, ɚɛɜɑɐɑ-

ɗɔɞɨ ɜɌɓɘɑɜɧ ɔ ɜɌɝɛɜɚɝɞɜɌəɑəəɚɝɞɨ ɚɐɚəɞɚɏɑə-

əɧɡ ɐɑɝɞɜɟɖɞɔɎəɧɡ ɛɜɚɢɑɝɝɚɎ ɔ ɛɚɗɚɝɞɑɕ Ɏ 

ɓɚəɑ ɝɔəɟɝɌ, ɐɚɝɞɚɎɑɜəɚ ɚɢɑəɔɞɨ ɜɌɝɛɚɗɚɒɑəɔɑ 

ɛɑɜɠɚɜɌɢɔɚəəɧɡ ɚɞɎɑɜɝɞɔɕ ɔ ɔəɚɜɚɐəɧɡ ɞɑɗ Ɏ 

ɛɌɓɟɡɑ.  

ȶɌɖ ɝɗɑɐɟɑɞ ɔɓ ɛɜɑɐɝɞɌɎɗɑəəɚɏɚ ɘɌɞɑɜɔɌ-

ɗɌ, ɜɌɓɎɔɞɔɑ ɚɐɚəɞɚɏɑəəɧɡ ɎɚɝɛɌɗɔɞɑɗɨəɧɡ 

ɛɜɚɢɑɝɝɚɎ Ɏ Ɏɑɜɡəɑɣɑɗɪɝɞəɧɡ ɝɔəɟɝɌɡ ɚɍɟɝɗɚɎ-

ɗɔɎɌɑɞɝɫ ɘəɚɏɔɘɔ ɠɌɖɞɚɜɌɘɔ. Ȼɚɩɞɚɘɟ ɓɌɐɌɣɔ 

ɝɚɎɜɑɘɑəəɚɕ ɜɑəɞɏɑəɚɗɚɏɔɔ əɑ ɚɏɜɌəɔɣɔɎɌɪɞɝɫ 

ɞɚɗɨɖɚ ɚɛɜɑɐɑɗɑəɔɑɘ ɡɌɜɌɖɞɑɜɌ ɔɓɘɑəɑəɔɕ Ɏ 

Ɏɑɜɡəɑɣɑɗɪɝɞəɧɡ ɝɔəɟɝɌɡ, ɐɗɫ ɌɐɑɖɎɌɞəɚɕ ɞɌɖ-

ɞɔɖɔ ɗɑɣɑəɔɫ əɑɚɍɡɚɐɔɘɚ ɞɌɖɒɑ ɎɧɫɎɗɑəɔɑ 

ɛɜɔɣɔə ɔɡ ɎɚɓəɔɖəɚɎɑəɔɫ. ɉɠɠɑɖɞɔɎəɌɫ ɜɑəɞ-

ɏɑəɚɐɔɌɏəɚɝɞɔɖɌ ɘɚɒɑɞ ɍɧɞɨ ɚɝɟɥɑɝɞɎɗɑəɌ 

ɞɚɗɨɖɚ ɛɜɔ əɌɗɔɣɔɔ ɓəɌəɔɕ ɚɍ ɚɝɚɍɑəəɚɝɞɫɡ 

ɝɖɔɌɗɚɏɔɣɑɝɖɚɕ ɖɌɜɞɔəɧ Ɏɑɜɡəɑɣɑɗɪɝɞəɧɡ ɝɔ-

əɟɝɚɎ Ɏ əɚɜɘɑ ɔ ɛɜɔ ɜɌɓɗɔɣəɧɡ ɓɌɍɚɗɑɎɌəɔɫɡ, Ɍ 

ɞɌɖɒɑ ɚ ɏɜɌəɔɢɌɡ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɡ Ɏɚɓɘɚɒəɚ-

ɝɞɑɕ ɛɜɔɘɑəɫɑɘɧɡ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɡ ɘɑɞɚ-

ɐɔɖ. 

ȴɝɞɚɣəɔɖ ɠɔəɌəɝɔɜɚɎɌəɔɫ ɔ ɖɚəɠɗɔɖɞ 

ɔəɞɑɜɑɝɚɎ. 

ȬɎɞɚɜɧ ɐɌəəɚɕ ɝɞɌɞɨɔ ɛɚɐɞɎɑɜɐɔɗɔ ɚɞɝɟɞ-

ɝɞɎɔɑ ɠɔəɌəɝɚɎɚɕ ɛɚɐɐɑɜɒɖɔ ɔɝɝɗɑɐɚɎɌəɔɫ ɔ 

ɖɚəɠɗɔɖɞɌ ɔəɞɑɜɑɝɚɎ, ɚ ɖɚɞɚɜɧɡ əɑɚɍɡɚɐɔɘɚ 

ɝɚɚɍɥɔɞɨ.
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ORBITAL VOLUME ASSESSMENT ACCORDING TO MSCT DATA IN PATIENTS WITH 

MIDFACE TRAUMA 

 

Pavlova O. Yu. 1, Serova N.S.1, Davydov D.V. 2, Peric B.3 
 

urpose.  To acquire additional diagnostic information in patients wit h orbital tra u-

ma in order to identify the risk of postoperative enophthalmos. To evaluate the a d-

vantages of MSCT data postprocessing and volume orbital measurement.   

Materials and methods.  A total of 71 patients (100%) with midface trauma were 

studied in Sechenov University using pre - and postoperative volume 640 -slice CT. Post pr o-

cessing of MSCT data included workstation special software, where the bone borders of the 

orbits before and after surgical treatment were marked on every slice and presented in 

mathematical units (ml).    

Results.  Preoperative MSCT revealed increased orbital volume in 64 patients (90%) 

due to severe midface trauma, the difference between traumatized and normal orbit was 

from 2 ml to 14 ml, these patients required surgical treatmen t. The other 7 patients (10%) 

had mild midface trauma, the difference between orbital volumes was less than 2 ml, these 

patients didnõt undergo surgical treatment.     

After the operation in 55 patients (77%) the orbital volume was reconstructed - the diff er-

ence between orbital volumes was not more than 2 ml. In 9 cases (13%) orbital volume di f-

ference was more than 2 ml which means that these patients still had risk of postoperative 

enophthalmos and required additional diagnostic control and potential surgi cal correction.      

Conclusion.  Postprocessing of the MSCT data gave the possibility to calculate pre -

and postoperative orbital volume changes and present it in mathematical units (ml) in 3D 

mode. As the result the additional information can be acquired i n order to identify the risk 

of postoperative enophthalmos.      

 

Keywords: MSCT, data postprocessing, enophthalmos, volume orbital.  
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ɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. ȼɌɓɜɌɍɚɞɌɞɨ ɘɑɞɚɐɔɖɟ ɔɓɘɑɜɑəɔɫ ɚɍɦɬɘɚɎ ɚɜɍɔɞ ɟ ɛɌɢɔ-

ɑəɞɚɎ ɝ ɞɜɌɎɘɚɕ ɝɜɑɐəɑɕ ɓɚəɧ ɗɔɢɌ əɌ ɐɚ- ɔ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɘ ɩɞɌɛɌɡ ɗɑ-

ɣɑəɔɫ əɌ ɚɝəɚɎɑ ɐɌəəɧɡ ȸȽȶȾ. ȴɓɟɣɔɞɨ Ɏɚɓɘɚɒəɚɝɞɔ ɔɓɘɑɜɑəɔɫ ɚɍɦɬɘɚɎ 

ɚɜɍɔɞɧ ɝ ɢɑɗɨɪ ɛɚɗɟɣɑəɔɫ ɐɚɛɚɗəɔɞɑɗɨəɚɕ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɕ ɔəɠɚɜɘɌɢɔɔ 

ɐɗɫ ɚɢɑəɖɔ ɜɔɝɖɌ ɜɌɓɎɔɞɔɫ ɩəɚɠɞɌɗɨɘɌ.  

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. Ȯ ɖɗɔəɔɖɑ ȽɑɣɑəɚɎɝɖɚɏɚ ȿəɔɎɑɜɝɔɞɑɞɌ ɍɧɗ ɚɍɝɗɑɐɚɎɌə 

71 ɛɌɢɔɑəɞ (100%) ɝ ɞɜɌɎɘɚɕ ɚɜɍɔɞɧ. ȹɌ ɐɚ- ɔ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɘ ɩɞɌɛɌɡ ɚɍɝɗɑɐɚɎɌ-

əɔɫ Ɏɝɑɘ ɛɌɢɔɑəɞɌɘ (n=71, 100%) ɍɧɗɌ ɎɧɛɚɗəɑəɌ ɘɟɗɨɞɔɝɛɔɜɌɗɨəɌɫ ɖɚɘɛɨɪɞɑɜəɌɫ 

ɞɚɘɚɏɜɌɠɔɫ əɌ ɌɛɛɌɜɌɞɑ Toshiba Aquilion One 640, ɝ ɞɚɗɥɔəɚɕ ɝɜɑɓɌ 0,5 ɘɘ, Ɏ ɖɚɝɞ-

əɚɘ ɔ ɘɫɏɖɚɞɖɌəəɚɘ ɜɑɒɔɘɌɡ. Ȱɗɫ ɔɓɘɑɜɑəɔɫ ɚɍɦɬɘɚɎ ɚɜɍɔɞɧ ɚɍɜɌɍɚɞɖɌ ȸȽȶȾ ɐɌə-

əɧɡ ɛɜɚɎɚɐɔɗɌɝɨ əɌ ɜɌɍɚɣɑɕ ɝɞɌəɢɔɔ Vitrea ɔ ɎɖɗɪɣɌɗɌ Ɏ ɝɑɍɫ ɘɌɜɖɔɜɚɎɖɟ ɖɚɝɞəɧɡ 

P 

ɂ 
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ɏɜɌəɔɢ ɛɜɌɎɚɕ ɔ ɗɑɎɚɕ ɚɜɍɔɞɧ ɐɚ ɔ ɛɚɝɗɑ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ əɌ ɖɌɒɐɚɘ Ɍɖɝɔ-

Ɍɗɨəɚɘ ɝɜɑɓɑ ɝ ɛɜɑɐɝɞɌɎɗɑəɔɑɘ ɚɍɦɬɘɚɎ ɚɜɍɔɞ Ɏ ɘɗ.  

ȼɑɓɟɗɨɞɌɞɧ. ȺɍɜɌɍɚɞɖɌ ȸȽȶȾ ɐɌəəɧɡ əɌ ɛɜɑɐɚɛɑɜɌɢɔɚəəɚɘ ɩɞɌɛɑ ɛɚɖɌɓɌɗɌ 

ɟɎɑɗɔɣɑəɔɑ ɚɍɦɬɘɌ ɞɜɌɎɘɔɜɚɎɌəəɚɕ ɚɜɍɔɞɧ ɟ 64 ɛɌɢɔɑəɞɚɎ (90%), ɜɌɓɗɔɣɔɫ ɚɍɦɬɘɚɎ 

ɓɐɚɜɚɎɚɕ ɔ ɞɜɌɎɘɔɜɚɎɌəəɚɕ ɚɜɍɔɞ ɝɚɝɞɌɎɔɗɔ ɚɞ 2 ɘɗ ɐɚ 14 ɘɗ. ȰɌəəɚɕ ɏɜɟɛɛɑ ɛɌɢɔɑə-

ɞɚɎ ɍɧɗɚ ɛɜɚɎɑɐɑəɚ ɜɑɖɚəɝɞɜɟɖɞɔɎəɚɑ ɡɔɜɟɜɏɔɣɑɝɖɚɑ ɗɑɣɑəɔɑ. ȿ 7 ɛɌɢɔɑəɞɚɎ (10%) ɝ 

ɞɜɌɎɘɌɘɔ ɝɜɑɐəɑɕ ɓɚəɧ ɗɔɢɌ ɗɑɏɖɚɕ ɝɞɑɛɑəɔ ɞɫɒɑɝɞɔ ɜɌɓɗɔɣɔɫ Ɏ ɚɍɦɬɘɌɡ ɚɜɍɔɞɧ əɑ 

ɛɜɑɎɧɤɌɗɚ 2 ɘɗ, ɣɞɚ ɫɎɗɫɑɞɝɫ ɛɚɗɚɒɔɞɑɗɨəɧɘ ɛɜɚɏəɚɝɞɔɣɑɝɖɔɘ ɠɌɖɞɚɜɚɘ, ɐɌəəɧɑ ɛɌ-

ɢɔɑəɞɧ ɛɚɗɟɣɌɗɔ ɖɚəɝɑɜɎɌɞɔɎəɚɑ ɗɑɣɑəɔɑ.  

Ȼɚɝɗɑ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ ɟ 55 ɛɌɢɔɑəɞɚɎ (77%) ɚɍɦɬɘ ɞɜɌɎɘɔɜɚɎɌəəɚɕ ɚɜɍɔɞɧ 

ɎɚɝɝɞɌəɚɎɔɗɝɫ, ɜɌɓəɔɢɌ ɚɍɦɬɘɚɎ ɓɐɚɜɚɎɚɕ ɔ ɞɜɌɎɘɔɜɚɎɌəəɚɕ ɚɜɍɔɞ ɝɚɝɞɌɎɔɗɌ ɘɑəɑɑ 2 

ɘɗ. Ȯ 9 ɝɗɟɣɌɫɡ (13%) ɜɌɓəɔɢɌ ɚɍɦɬɘɚɎ ɓɐɚɜɚɎɚɕ ɔ ɞɜɌɎɘɔɜɚɎɌəəɚɕ ɚɜɍɔɞ ɝɚɝɞɌɎɔɗɌ 

ɍɚɗɑɑ 2 ɘɗ, ɣɞɚ ɫɎɗɫɑɞɝɫ əɑɍɗɌɏɚɛɜɔɫɞəɧɘ ɛɜɚɏəɚɝɞɔɣɑɝɖɔɘ ɠɌɖɞɚɜɚɘ ɔ ɏɚɎɚɜɔɞ ɚ ɝɚ-

ɡɜɌəɫɪɥɑɘɝɫ ɜɔɝɖɑ ɜɌɓɎɔɞɔɫ ɩəɚɠɞɌɗɨɘɌ. ȿ ɛɌɢɔɑəɞɚɎ ɐɌəəɚɕ ɏɜɟɛɛɧ əɑɚɍɡɚɐɔɘɚ 

ɛɜɚɎɑɐɑəɔɑ ɐɚɛɚɗəɔɞɑɗɨəɚɏɚ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɏɚ ɚɍɝɗɑɐɚɎɌəɔɫ Ɏ ɜɌəəɑɘ ɔ ɛɚɓɐəɑɘ ɛɚ-

ɝɗɑɚɛɑɜɌɢɔɚəəɚɘ ɛɑɜɔɚɐɌɡ.   

ȮɧɎɚɐɧ. ȼɌɓɜɌɍɚɞɌəəɌɫ ɘɑɞɚɐɔɖɌ ɚɍɜɌɍɚɞɖɔ ȸȽȶȾ ɐɌəəɧɡ ɐɌɑɞ Ɏɚɓɘɚɒəɚɝɞɨ 

ɚɛɜɑɐɑɗɫɞɨ ɔɓɘɑəɑəɔɫ ɚɍɦɬɘɚɎ ɓɐɚɜɚɎɚɕ ɔ ɞɜɌɎɘɔɜɚɎɌəəɚɕ ɚɜɍɔɞ əɌ ɐɚ- ɔ ɛɚɝɗɑɚɛɑɜɌ-

ɢɔɚəəɧɡ ɩɞɌɛɌɡ ɗɑɣɑəɔɫ.  Ȯ ɜɑɓɟɗɨɞɌɞɑ ɘɑɞɚɐɔɖɌ ɚɢɑəɖɔ ɚɍɦɬɘɚɎ ɚɜɍɔɞ ɐɌɬɞ Ɏɚɓɘɚɒ-

əɚɝɞɨ ɛɚɗɟɣɑəɔɫ ɐɚɛɚɗəɔɞɑɗɨəɚɕ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɕ ɔəɠɚɜɘɌɢɔɔ ɐɗɫ ɚɢɑəɖɔ ɜɔɝɖɌ ɜɌɓ-

Ɏɔɞɔɫ ɩəɚɠɞɌɗɨɘɌ.    
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owadays the probl em of midface and o r-

bital trauma retains its high relevance 

and significance as it is constantly re c-

orded growing rates of facial trauma [1, 

4, 6, 7, 8, 11, 13, 14, 17, 22, 24]. Orbital trauma 

often results in persistent both aesthetic and 

functional impai rment including complete or pa r-

tial vision loss, different injury of oculomotor 

muscles system, deformation of paranasal sinuses 

and airways [1 -5, 11, 15, 18, 23]. One of the most 

typical and important clinical features is a mult i-

ply injury which includes bone and soft tissues 

and brain trauma. Besides, both type and chara c-

ter of the trauma have become more severe and 

complicated and could lead to patientsõ disability 

[1-4, 9, 12, 19, 25]. According to the WHO data, 

incidence of orbital trauma is increasing  world 

widely every year due to the urban growth, deve l-

oping  mechanization and various substance 

abuse Males of the working age are the most e x-

posed group with average disability rate about 

23,5% [1, 2, 4, 6, 8, 10, 16, 20].  

Therefore the role of proper pre - and posto p-

erative diagnostics using multislice computed t o-

mography (MSCT) in such injuries is very i m-

portant and can hardly be overestimated [3, 4, 5, 

6, 7, 10, 21].  

However, it is not enough to only perform 

correct and well -timed diagnostic modality  to es-

tablish the fact of orbital trauma. Nowadays top -

priority aim in diagnostic procedures in patients 

with orbital trauma is development of special 

postprocessing of the MSCT data to acquire add i-

tional diagnostic information in order to establish 

the effective patientõs management [3, 4, 20-25].    

Purpose.  

To acquire additional diagnostic information 

in patients with orbital trauma in order to identify 

the risk of postoperative enophthalmos. To eval u-

ate the advantages of MSCT data postprocessing 

and vo lume orbital measurement.    

Material and methods.  

A total of 71 patients (100%) with midface 

trauma were studied in Sechenov University using 

N 
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pre - and postoperative volume 640 -slice CT 

(Toshiba Aquilion One 640).  

Scanning parameters: area of interest ð faci-

al skeleton, scanning mode ð volume, slice thic k-

ness ð 0,5 mm, field of view ð 16 sm, voltage ð 100 

kV, current intensity ð 60 mA, time of scanning ð 

1-2 sec, reconstruction type ð bone. A patient is 

lying on the back during the study, the patient's 

head is fixed on the headrest.  

For measurement of orbital volumes post 

processing of MSCT data included workstation 

special software, where the bone borders of the 

orbits before and after surgical treatment were 

marked on every slice and presented in math e-

mat ical units (ml).    

According to the developed method of orbital 

volumes calculating, a patent was obtained RU 

(11) 2 638 623 (13) C1, 14.12.2017 Bul. ʈ 35.      

The method of orbital volumeõs measure-

ment:  

1.  Definition of the bone orbital bo r-

ders, where th e marking will take place, were pe r-

formed. The necessity for the correct study i m-

plementation is the symmetry of the bone borders 

for both orbits. To determine the external marking 

border, it is necessary to draw a line through the 

entire length of the orb it and to build perpendic u-

lar to its length, performed for both orbits at once 

(Fig. 1).  

2.  On every axial slice the orbital bone 

borders were marked from the superior orbital 

wall to the level of orbital floor (Fig. 2). For the 

measurements accuracy, it is n ecessary to strictly 

observe the bone borders and take into account 

the anatomical variations of orbital walls, as well 

as the areas of damage orbital walls.  

3.  Ȭfter the orbital volume measur e-

ment acquired results compared before and after 

the reconstructive  surgery (Fig. 3).  

Results.  

Preoperative MSCT revealed increased o r-

bital volume in 64 patients (90%) due to severe 

midface trauma, the difference between traum a-

tized and normal orbit was from 2 ml to 14 ml.  

 These patients required surgical treatment, 

because it is believed that with a difference in o r-

bital volumes more than 2 ml, globe displacement 

increases by 1 mm and, as a result, the risk of 

enophthalmos increases, which is a reliable pro g-

nostic factor and can be used for planning and 

evaluation of th e surgical treatment effectiveness.  

The other 7 patients (10%) had mild midface 

trauma, the difference between orbital volumes 

was less than 2 ml, which is a positive prognostic 

factor, these patients didnõt undergo surgical 

treatment.      

After the oper ation in 55 patients (77%) the 

orbital volume was reconstructed - the difference 

between orbital volumes was not more than 2 ml. 

In 9 cases (13%) orbital volume difference was 

more than 2 ml which means that these patients 

still had risk of postoperative e nophthalmos. Th e-

se patients require additional diagnostic control 

and potential surgical correction with performance 

of control MSCT for dynamic in the early and late 

postoperative periods.      

Clinical case.  

A male patient, 59 y.o., was admitted to 

the Sechenov University within 48 hours after face 

trauma (fall from height, 2nd floor).  

During the clinical examination, changed 

facial configuration and increased right parao r-

bital area due to soft tissue edema was dete r-

mined, as well as skin abrasions, hem atomas in 

the upper and lower eyelids, narrowing of the 

right ocular gap, numbness of the infraorbital r e-

gion. Vision or globe movement impairment was 

not revealed.        

MSCT was performed using Toshiba A q-

uilion One 640 scanner, volume mode, slice 

thickn ess 0,5 mm, bone and soft tissue reco n-

struction. For postprocessing of MSCT data wor k-

station çVitreaè was used.   

MSCT revealed fracture of the right orbital 

floor and lateral wall, anterior and lateral maxi l-

lary sinus walls and fractures of zygomatic arch , 

there was no herniation of orbital content into the 

maxillary sinus (Fig. 4). The fracture localized in 

the lateral and central area of orbital floor.  

According to the MSCT òrawó data, it was 

not possible to estimate the change in the right 

orbit volume  for comparison with the contralateral 

side. For this purpose, a special technique was 

used to process CT images, calculate the volumes 

of both orbits and present them in ml for a d e-

tailed assessment of orbital post -traumatic chan g-

es. 

 For the postprocessi ng of MSCT data def i-

nition of the bone orbital borders, where the 

mar k ing will take place, were performed. The n e-

cessity for the correct study implementation is the 

symmetry of the bone borders for both orbits. To 

determine the external marking border, it is ne c-

essary to draw a line through the entire length of 

the orbit and to build perpendicular to its length, 

performed for both orbits at once. On every axial 

slice the orbital bone borders were marked from 

the superior orbital wall to the level of orbital  

floor. For the measurements accuracy, it is nece s-

sary to strictly observe the bone borders and take 

into account the anatomical variations of orbital 

walls, as well as the areas of damage orbital walls  

 The difference between the affected and 

normal orbit s according to the orbital volume a s-

sessment was 0,4 ml (Fig. 5). According to the li t-

erature data it is believed that with a difference in 

orbital  volumes  more  than  2 ml, globe displace - 
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ment increases by 1 mm and, as a result, the risk 

of enophthalmos increases, which is a reliable 

prognostic factor and can be used for planning 

and evaluation of the surgical treatment effectiv e-

ness. Thus, in this patient the risk of developing 

post -traumatic enophthalmos is minimal. Consi d-

ering the absence of visual impairment and orbital 

bony and soft tissues complications, this patient 

underwent conservative therapy and diagnostic 

con trol in the post -traumatic period.  

 As part of a dynamic control, MSCT was 

performed 2 years after the injury. The obtained 

images showed restoration of the right orbit bone 

walls, as well as restoration of the right maxillary 

sinus walls and zygomatic ar ch, while the defo r-

mation of the lateral sinus wall was revealed (Fig. 

6). There was no herniation of orbital content into 

the maxillary sinus.  

 According to the MSCT òrawó data, it was 

not possible to estimate the change in the right 

orbit volume for comp arison with the contralateral 

side in late posttraumatic period. For this pu r-

pose, a special technique was used to process CT 

images, calculate the volumes of both orbits and 

present them in ml for a detailed assessment of 

orbital post -traumatic changes (F ig. 7).  

The difference between the affected and normal 

orbits in the l ate posttraumatic period was 0,6 7 

ml which was a good prognostic factor and 

showed minimal risk of posttraumatic enophtha l-

mos d evelopment.  

Conclusion.  

 

ȼɔɝ. 1 Ɍ (Fig. 1 Ɍ) 

 

ȼɔɝ. 1 ɍ (Fig. 1 Ɏ) 

Fig. 1.   MSCT, midface, bone wi ndow, axial reconstruction (Ȭ, B). 

Definition of external orbital borders.  

ȼɔɝ. 1.   ȸȽȶȾ, ɝɜɑɐəɫɫ ɓɚəɌ ɗɔɢɌ, ɖɚɝɞəɧɕ ɜɑɒɔɘ, ɌɖɝɔɌɗɨəɌɫ ɜɑɖɚəɝɞɜɟɖɢɔɫ (Ȭ, ȭ). 

Ⱥɛɜɑɐɑɗɑəɔɑ əɌɜɟɒəɧɡ ɏɜɌəɔɢ ɚɍɔɞ.              

 

ȼɔɝ. 2 Ɍ (Fig. 2 Ɍ) 

 

ȼɔɝ. 2 ɍ (Fig. 2 Ɏ) 

Fig. 2.   MSCT, midface, bone window, axial (Ȭ) and 3D (B) reconstruction.  

Orbital bone borders were marked on every axial slice.   

ȼɔɝ. 2.   ȸȽȶȾ, ɝɜɑɐəɫɫ ɓɚəɌ ɗɔɢɌ, ɖɚɝɞəɧɕ ɜɑɒɔɘ, ɌɖɝɔɌɗɨəɌɫ (Ȭ) ɔ 3D ɜɑɖɚəɝɞɜɟɖɢɔɔ (ȭ). 

ȸɌɜɖɔɜɚɎɖɌ ɖɚɝɞəɧɡ ɏɜɌəɔɢ ɚɜɍɔɞɧ.  
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ȼɔɝ. 3 Ɍ (Fig. 3 Ɍ) 

 

ȼɔɝ. 3 ɍ (Fig. 3 Ɏ) 

 

ȼɔɝ. 3 Ɏ (Fig. 3 ɝ) 

 

ȼɔɝ. 3 ɏ (Fig. 3 d) 

Fig. 3.    MSCT, midface, b one window, 3D (A), axial (B, C) and coronal (D ) reconstruction.  

Comparison of orbital volumes.  

ȼɔɝ. 3.  ȸȽȶȾ, ɝɜɑɐəɫɫ ɓɚəɌ ɗɔɢɌ, ɖɚɝɞəɧɕ ɜɑɒɔɘ, 3D ɜɑɖɚəɝɞɜɟɖɢɔɫ (Ȭ), ɌɖɝɔɌɗɨəɌɫ (ȭ, Ȯ) ɔ ɖɚɜɚ-

əɌɗɨəɌɫ (ȯ) ɜɑɖɚəɝɞɜɟɖɢɔɔ.  

ȽɜɌɎəɑəɔɑ ɓəɌɣɑəɔɕ ɚɍɦɑɘɚɎ ɚɍɑɔɡ ɚɜɍɔɞ.          
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ȼɔɝ. 4 Ɍ (Fig. 4 Ɍ) 

 

ȼɔɝ. 4 ɍ (Fig. 4 Ɏ) 

 

ȼɔɝ. 4 Ɏ (Fig. 4 ɝ) 

 

ȼɔɝ. 4 ɏ (Fig. 4 d) 

Fig. 4. MSCT, midface, bone window, ɝoronal (a), axial (b, c) and sagittal (d) reconstruction.   

MSCT revealed fracture of the right orbital floor and lateral wall, anterior and lateral maxillary sinus walls 

and fractures of zygomatic arch, there was no herniation of orbital content into the maxillary sinus.  

ȼɔɝ. 4. ȸȽȶȾ, ɝɜɑɐəɫɫ ɓɚəɌ ɗɔɢɌ, ɖɚɝɞəɧɕ ɜɑɒɔɘ, ɖɚɜɚəɌɗɨəɌɫ (Ɍ), ɌɖɝɔɌɗɨəɌɫ (ɍ, Ɏ) ɔ ɝɌɏɔɞɞɌɗɨəɌɫ 

(ɏ) ɜɑɖɚəɝɞɜɟɖɢɔɔ. 

ȾɜɌɎɘɌɞɔɣɑɝɖɔɑ ɛɚɎɜɑɒɐɑəɔɫ ɗɔɢɑɎɚɏɚ ɝɖɑɗɑɞɌ ɝɛɜɌɎɌ: ɛɑɜɑɗɚɘ ɗɌɞɑɜɌɗɨəɚɕ ɔ əɔɒəɑɕ ɝɞɑəɚɖ ɛɜɌ-

Ɏɚɕ ɚɜɍɔɞɧ, ɛɑɜɑɗɚɘ ɗɌɞɑɜɌɗɨəɚɕ ɔ ɛɑɜɑɐəɑɕ ɝɞɑəɖɔ ɛɜɌɎɚɏɚ Ɏɑɜɡəɑɣɑɗɪɝɞəɚɏɚ ɝɔəɟɝɌ Ɏ ɚɍɗɌɝɞɔ 

ɝɖɟɗɚ-Ɏɑɜɡəɑɣɑɗɪɝɞəɚɏɚ ɤɎɌ ɔ ɐɎɚɕəɚɕ ɛɑɜɑɗɚɘ ɛɜɌɎɚɕ ɝɖɟɗɚɎɚɕ ɐɟɏɔ.   
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ȼɔɝ. 5 Ɍ (Fig. 5 Ɍ) 

 

ȼɔɝ. 5 ɍ (Fig. 5 Ɏ) 

 

ȼɔɝ. 5 Ɏ (Fig. 5 ɝ) 

 

ȼɔɝ. 5 ɏ (Fig. 5 d) 

Fig. 5.  MSCT, midface, bone window.  

Orbital volume asses sment according to MSCT data in a patient within 48 hours after trauma using 

workstation. The difference between the affected and normal orbits according to the orbital volume a s-

sessment was 0,4 ml.  

ȼɔɝ. 5.  ȸȽȶȾ, ɝɜɑɐəɫɫ ɓɚəɌ ɗɔɢɌ, ɖɚɝɞəɧɕ ɜɑɒɔɘ. ȴɓɘɑɜɑəɔɑ ɚɍɦɬɘɚɎ ɚɜɍɔɞ ɛɚɝɗɑ ɞɜɌɎɘɧ əɌ 

ɜɌɍɚɣɑɕ ɝɞɌəɢɔɔ. 

Ȼɜɔ ɛɚɐɝɣɑɞɑ ɚɍɦɬɘɚɎ ɛɚɎɜɑɒɐɑəəɚɕ ɔ ɓɐɚɜɚɎɚɕ ɚɜɍɔɞ ɟ ɐɌəəɚɏɚ ɛɌɢɔɑəɞɌ ɜɌɓəɔɢɌ ɚɍɦɬɘɚɎ Ɏ 

ɞɑɣɑəɔɑ 48 ɣɌɝɚɎ ɛɚɝɗɑ ɞɜɌɎɘɧ ɝɚɝɞɌɎɔɗɌ 0,4 ɘɗ.  
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ȼɔɝ. 6 Ɍ (Fig. 6 Ɍ) 

 

ȼɔɝ. 6 ɍ (Fig. 6 Ɏ) 

 

ȼɔɝ. 6 Ɏ (Fig. 6 ɝ) 

 

ȼɔɝ. 6 ɏ (Fig. 6 d) 

Fig. 6.   MSCT, midface, bone window, coronal (a), axial (b, c) and sagittal (d) reconstruction.  

MSCT was performed in late posttraumatic period. There was reconstruction of orbital bony walls, 

maxillary sinus walls and zygomatic arc h, as well as deformation of lateral maxillary sinus wall. There 

was no herniation of orbital content into the maxillary sinus.    

ȼɔɝ. 6. ȸȽȶȾ, ɝɜɑɐəɫɫ ɓɚəɌ ɗɔɢɌ, ɖɚɝɞəɧɕ ɜɑɒɔɘ, ɖɚɜɚəɌɗɨəɌɫ (Ɍ), ɌɖɝɔɌɗɨəɌɫ (ɍ, Ɏ) ɔ ɝɌɏɔɞɞɌɗɨ-

əɌɫ (ɏ) ɜɑɖɚəɝɞɜɟɖɢɔɔ. 

ȹɌ ɛɚɗɟɣɑəəɧɡ ɔɓɚɍɜɌɒɑəɔɫɡ ɚɞɘɑɣɌɑɞɝɫ ɎɚɝɝɞɌəɚɎɗɑəɔɑ ɖɚɝɞəɧɡ ɝɞɑəɚɖ ɛɜɌɎɚɕ ɚɜɍɔɞɧ, Ɍ ɞɌɖɒɑ 

ɎɚɝɝɞɌəɚɎɗɑəɔɑ ɝɞɑəɚɖ ɛɜɌɎɚɏɚ Ɏɑɜɡəɑɣɑɗɪɝɞəɚɏɚ ɝɔəɟɝɌ ɔ ɝɖɟɗɚɎɚɕ ɐɟɏɔ, ɛɜɔ ɩɞɚɘ ɎɔɓɟɌɗɔɓɔɜɟ-

ɑɞɝɫ ɐɑɠɚɜɘɌɢɔɫ ɗɌɞɑɜɌɗɨəɚɕ ɝɞɑəɖɔ ɝɔəɟɝɌ. ȻɜɚɗɌɍɔɜɚɎɌəɔɫ ɘɫɏɖɔɡ ɞɖɌəɑɕ ɛɜɌɎɚɕ ɚɜɍɔɞɧ Ɏ 

Ɏɑɜɡəɑɣɑɗɪɝɞəɚɕ ɝɔəɟɝ əɑ ɚɛɜɑɐɑɗɫɑɞɝɫ. 
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ȼɔɝ. 7 Ɍ (Fig. 7 Ɍ) 

 

ȼɔɝ. 7 ɍ (Fig. 7 Ɏ) 

ȼɔɝ. 7 Ɏ (Fig. 7 ɝ) 

 

ȼɔɝ. 7 ɏ (Fig. 7 d) 

Fig. 7.    MSCT, midface, bone window.  

Orbital volume assessment according to MSCT data in a patient within 48 hours after trauma using 

workstation. The difference between the affected and normal orbits in the l ate posttraumatic period 

was 0,6 7 ml.   

ȼɔɝ. 7.  ȸȽȶȾ, ɝɜɑɐəɫɫ ɓɚəɌ ɗɔɢɌ, ɖɚɝɞəɧɕ ɜɑɒɔɘ. ȴɓɘɑɜɑəɔɑ ɚɍɦɬɘɚɎ ɚɜɍɔɞ ɛɚɝɗɑ ɞɜɌɎɘɧ əɌ 

ɜɌɍɚɣɑɕ ɝɞɌəɢɔɔ. 

ȴɓɘɑɜɑəɔɑ ɚɍɦɬɘɚɎ ɚɜɍɔɞ ɣɑɜɑɓ 2 ɏɚɐɌ ɛɚɝɗɑ ɞɜɌɎɘɧ. Ȯ ɛɚɓɐəɑɘ ɛɚɝɞɞɜɌɎɘɌɞɔɣɑɝɖɚɘ ɛɑɜɔɚɐɑ 

ɜɌɓəɔɢɌ ɚɍɦɬɘɚɎ ɞɜɌɎɘɔɜɚɎɌəəɚɕ ɔ ɓɐɚɜɚɎɚɕ ɝɞɚɜɚəɧ ɝɚɝɞɌɎɔɗɌ 0,67 ɘɗ.  
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The development of special postprocessing 

of the MSCT data gave the possibility to calculate 

pre -and postoperative orbital volume changes and 

present it in mathematical units (ml) in 3D mode. 

This method allows prediction of globe prolapse 

which is one of the most severe posttraumatic 

complication  and often results in persistent fun c-

tional impairment of visual apparatus. As the r e-

sult the additional information can be acquired 

about condition of bony orbital structures in order 

to identify the risk of postoperative enophthalmos. 

It is our opinion t hat developed postprocessing of 

the MSCT data should be included in diagnostic 

protocol in every patient with orbital trauma wit h-

in the preoperative planning, radiological dynamic 

control and assessment of surgical treatment.    

ȴɝɞɚɣəɔɖ ɠɔəɌəɝɔɜɚɎɌəɔɫ ɔ ɖɚə-

ɠɗɔɖɞ ɔəɞɑɜɑɝɚɎ. 

ȬɎɞɚɜɧ ɐɌəəɚɕ ɝɞɌɞɨɔ ɛɚɐɞɎɑɜɐɔɗɔ ɚɞ-

ɝɟɞ-ɝɞɎɔɑ ɠɔəɌəɝɚɎɚɕ ɛɚɐɐɑɜɒɖɔ ɔɝɝɗɑɐɚɎɌəɔɫ 

ɔ ɖɚəɠɗɔɖɞɌ ɔəɞɑɜɑɝɚɎ, ɚ ɖɚɞɚɜɧɡ əɑɚɍɡɚɐɔɘɚ 

ɝɚɚɍɥɔɞɨ.

Ƚɛɔɝɚɖ ɗɔɞɑɜɌɞɟɜɧ: 

1. Ȱɚɜɚɒəɚ-ɞɜɌəɝɛɚɜɞəɧɑ ɞɜɌɎɘɧ. ȴəɠɚɜɘɌɢɔɚəəɧɕ 

ɍɪɗɗɑɞɑəɨ NÁ358 (Ⱥɖɞɫɍɜɨ 2015). Ȱɚɝɞɟɛəɚ ɛɚ: 

http://www.who.int/mediacentre/factsheets/fs358/ru/  

2. ȰɟɍɜɚɎɔə ȸ.Ƚ., ȶɚɛɑɢɖɔɕ ȴ.Ƚ., Ȼɚɗɟəɔə Ȯ.Ƚ. ȸɑɐɔɖɚ-

ɝɚɢɔɌɗɨəɌɫ ɡɌɜɌɖɞɑɜɔɝɞɔɖɌ ɍɚɗɨəɧɡ ɝ ɛɚɎɜɑɒɐɑəɔɫɘɔ 

ɣɑɗɪɝɞəɚ-ɗɔɢɑɎɚɕ ɚɍɗɌɝɞɔ. ȸɚɝɖɎɌ, Ȯɑɝɞəɔɖ ȼɚɝ-

ɓɐɜɌɎəɌɐɓɚɜɌ, 2013. C. 46-48.  

3. ȶɌɜɌɫə Ȭ.Ƚ. Ⱥɐəɚɘɚɘɑəɞəɚɑ ɟɝɞɜɌəɑəɔɑ ɛɚɝɞɞɜɌɎɘɌ-

ɞɔɣɑɝɖɔɡ ɐɑɠɑɖɞɚɎ ɔ ɐɑɠɚɜɘɌɢɔɕ ɝɖɟɗɚ-əɚɝɚ-ɏɗɌɓəɔɣəɚɏɚ 

ɖɚɘɛɗɑɖɝɌ. Ȱɚɖɞ.ɐɔɝɝ. ȸ., 2008. 190 ɝ.  

4. ȽɑɜɚɎɌ ȹ.Ƚ. ȷɟɣɑɎɌɫ ɐɔɌɏəɚɝɞɔɖɌ ɝɚɣɑɞɌəəɧɡ ɛɚɎɜɑɒɐɑ-

əɔɕ ɖɚɝɞɑɕ ɗɔɢɑɎɚɏɚ ɣɑɜɑɛɌ ɔ ɝɞɜɟɖɞɟɜ ɚɜɍɔɞɧ. ȶɌəɐ.ɐɔɝɝ. 

ȸ., 2006. 130 ɝ.  

5. Kubal W.S. Imaging of orbital trauma. RadioGraphics. 2008; 

28: 1729 ð1739.  

6. Whitehouse R.W., Batterbury M., Jackson A., Noble J.L. Pr e-

diction of enophthalmos by computed tomography after ôblow 

outõ orbital fracture. Br J Ophthalmol. 1994; 78: 618 ð20.  

7. ȰɌɎɧɐɚɎ Ȱ.Ȯ., ȷɑɎɣɑəɖɚ Ⱥ.Ȯ., ȸɔɡɌɕɗɪɖɚɎ Ȯ.ȸ ȼɑɖɚə-

ɝɞɜɟɖɞɔɎəɌɫ ɡɔɜɟɜɏɔɫ ɛɚɝɞɞɜɌɎɘɌɞɔɣɑɝɖɔɡ ɐɑɠɑɖɞɚɎ ɔ 

ɐɑɠɚɜɘɌɢɔɕ ɏɗɌɓəɔɢɧ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɔəɞɜɌɚɛɑɜɌɢɔɚə-

əɚɕ ɍɑɓɜɌɘəɚɕ əɌɎɔɏɌɢɔɔ. Ȯɑɝɞəɔɖ ɚɠɞɌɗɨɘɚɗɚɏɔɔ. 2014; 

130 (2): 20 -26.  

8. Kolk A., Pautke C., Schott V., V entrella E., Wiener E., Ploder 

O. Secondary post -traumatic enophthalmos: high -resolution 

magnetic resonance imaging compared with multislice computed 

tomography in postoperative orbital volume measurement. J 

Oral Maxillofac Surg. 2007; 65: 1926 ð34.  

9. ȻɌɎɗɚɎɌ Ⱥ.Ɋ., ȽɑɜɚɎɌ ȹ. Ƚ. ȸəɚɏɚɝɜɑɓɚɎɌɫ ɖɚɘɛɨɪɞɑɜəɌɫ 

ɞɚɘɚɏɜɌɠɔɫ Ɏ ɐɔɌɏəɚɝɞɔɖɑ ɛɑɜɑɗɚɘɚɎ ɏɗɌɓəɔɢ. Ȯɑɝɞəɔɖ 

ɜɑəɞɏɑəɚɗɚɏɔɔ ɔ ɜɌɐɔɚɗɚɏɔɔ. 2015; 3: 12 -17.  

10. Nastri A.L., Gurney B. Current concepts in midface fracture 

management. Curr Opin Otolaryngol Head Neck Su rg. 2016; 24 

(4): 368 -75. doi: 10.1097/MOO.0000000000000267.  

11.  ȶɗɑɎəɚ Ȯ. Ȭ. ɉɠɠɑɖɞɔɎəɧɑ ɔəɝɞɜɟɘɑəɞɧ ɚɛɜɑɐɑɗɑəɔɫ 

ɝɞɑɛɑəɔ ɞɫɒɑɝɞɔ ɎɜɑɐɌ, ɛɜɔɣɔəɑəəɚɏɚ ɓɐɚɜɚɎɨɪ ɣɑɗɚɎɑɖɌ. 

Ƚɟɐɑɍəɚ-ɘɑɐɔɢɔəɝɖɌɫ ɩɖɝɛɑɜɞɔɓɌ. 2009; 1: 3-6.  

12.  ȷɟɢɑɎɔɣ ȱ.ɉ., Ȭɗɨɡɟɘɔɐɔ K. ȽɚɎɜɑɘɑəəɧɑ Ɍɝɛɑɖɞɧ ɐɔɌ-

ɏəɚɝɞɔɖɔ ɔ ɗɑɣɑəɔɫ ɛɑɜɑɗɚɘɚɎ ɚɜɍɔɞɧ. Ȯɑɝɞəɔɖ ɚɠɞɌɗɨ-

ɘɚɗɚɏɔɔ. 2013; 129 (6): 89-95.  

13.  ȶɚɍɓɑɎɌ ȴ.Ȯ. Ⱥɝɚɍɑəəɚɝɞɔ ɐɔɌɏəɚɝɞɔɖɔ ɔ ɛɗɌəɔɜɚɎɌəɔɫ 

ɗɑɣɑəɔɫ ɛɌɢɔɑəɞɚɎ ɝ ɛɚɝɞɞɜɌɎɘɌɞɔɣɑɝɖɔɘɔ ɐɑɠɑɖɞɌɘɔ ɔ 

ɐɑɠɚɜɘɌɢɔɫɘɔ ɝɜɑɐəɑɕ ɓɚəɧ ɗɔɢɌ. ȬɎɞɚɜɑɠɑɜɌɞ ɖɌəɐ.ɐɔɝɝ. 

ȸɚɝɖɎɌ, 2013. 23 ɝ.    

14.  ȶɚɝɞɑəɖɚ Ȱ.ȴ. ȽɚɎɜɑɘɑəəɧɑ ɗɟɣɑɎɧɑ ɞɑɡəɚɗɚɏɔɔ ɐɔɌ-

ɏəɚɝɞɔɖɔ ɔ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɏɚ ɖɚəɞɜɚɗɫ ɟ ɛɌɢɔɑəɞɚɎ ɝ 

ɐɑɠɚɜɘɌɢɔɫɘɔ ɝɜɑɐəɑɕ ɓɚəɧ ɗɔɢɌ. ȬɎɞɚɜɑɠ. ɖɌəɐ.ɐɔɝɝ. ȸ., 

2017. 23 ɝ.   

15.  ȹɔɖɚɗɌɑəɖɚ Ȯ.Ȼ., ȬɝɞɌɡɚɎ Ɋ.Ƚ. ȺɜɍɔɞɌɗɨəɧɑ ɛɑɜɑɗɚ-

ɘɧ: ɜɟɖɚɎɚɐɝɞɎɚ ɐɗɫ ɎɜɌɣɑɕ. Ƚɛɍ., ɉɖɚ-Ȯɑɖɞɚɜ, 2012. 436 ɝ.  

16.  ȽɌəɏɌɑɎɌ ȷ.ȸ., ȽɑɜɚɎɌ ȹ.Ƚ., Ȯɧɖɗɪɖ ȸ.Ȯ., ȭɟɗɌəɚɎɌ Ⱦ.Ȯ. 

ȷɟɣɑɎɌɫ ɐɔɌɏəɚɝɞɔɖɌ ɞɜɌɎɘ ɏɗɌɓɌ ɔ ɝɞɜɟɖɞɟɜ ɚɜɍɔɞɧ. 

Ȯɑɝɞəɔɖ ɜɑəɞɏɑəɚɗɚɏɔɔ ɔ ɜɌɐɔɚɗɚɏɔɔ. 2007; 2: 60 -64.  

17. Furuta M. Measurement of Orbital  Volume by Computed 

Tomography: Especially on the Growth of the Orbit. Jpn J Op h-

thalmol. 2001; 45: 600 ð606.  

18. Ploder O., Klug C., Voracek M., Burggasser G., Czerny C. 

Evaluation of computer -based area and volume measurement 

from coronal computed tomograp hy scans in isolated blowout 

fractures of the orbital floor. J Oral Maxillofac Surg. 2002; 60: 

1267 ð72.  

19.  ȻɌɎɗɚɎɌ Ⱥ.Ɋ., ȽɑɜɚɎɌ ȹ.Ƚ. Ȼɜɚɞɚɖɚɗ ɘɟɗɨɞɔɝɛɔɜɌɗɨ-

əɚɕ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ Ɏ ɐɔɌɏəɚɝɞɔɖɑ ɞɜɌɎɘ 

ɝɜɑɐəɑɕ ɓɚəɧ ɗɔɢɌ. REJR. 2016; 6 (3): 91-96. 

DOI:10.21569/2222 -7415 -2016 -6-3-48 -53.  

20.  ɋɢɑəɖɚ Ⱥ.Ɋ., Ⱦɪɜɔə ȴ.ȱ. ȼɑəɞɏɑəɚɌəɌɞɚɘɔɫ ɚɜɍɔɞɧ. 

ɃɌɝɞɨ 1. ȶɚɝɞəɌɫ ɚɜɍɔɞɌ ɔ ɑɑ ɎɑɜɤɔəɌ. Ȯɑɝɞəɔɖ ɜɑəɞɏɑ-

əɚɗɚɏɔɔ ɔ ɜɌɐɔɚɗɚɏɔɔ. 2015; 3: 5 -11.  

21. Sidebottom A.J. The current management of midfacial tra u-

ma. Journal of oral biology and craniofacial research. 2013; 3: 1 

2 0 e1 2 2.  

22. Essig H., Dressel L., Rana M., Rana M., Kokemu eller H., 

Ruecker M., Gellrich N. Precision of posttraumatic primary orbital 

reconstruction using individually bent titanium mesh with and 

without navigation: a retrospective study. Head & Face Med i-

cine. 2013; 9: 18.  

23. Wagner M., Lichtenstein J., Winkelm ann M., Shin H., 

Gellrich N., Essig H. Development and first clinical application of 

automated virtual reconstruction of unilateral midface defects. 

Journal of Cranio -Maxillo -Facial Surgery. 2015; 43: 1340e1347.  

24. Raskin E.M., Millman A.L., Lubkin V., Ro cca R.C., Lisman 

R.D., Maher E.A. Prediction of late enophthalmos by volumetric 

analysis of orbital fractures. Ophthal Plast Reconstr Surg. 1998; 

14: 19 ð26.  

25. Regensburg N.I., Kok P.H., Zonneveld F.W., Baldeschi L., 

Saeed P., Wiersinga W.M., Mourits M.P.  A new and validated 

CT-based method for the calculation of orbital soft tissue vo l-

umes. Invest Ophthalmol Vis Sci. 2008; 49 (5): 1758 -62. doi: 

10.1167/iovs.07 -1030.

 



   RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY  

 

  | www.rejr.ru | REJR. 2018; 8 (1):29-39       DOI:10.21569/2222-7415-2018-8-1-29-39               ʉʪʨʘʥʠʮʘ  39 
  

References : 

1. Road traffic injuries. Fact sheet NÁ358. Updated October 

2015. Available at: 

http://www.who.int/mediacentre/factsheets/fs358/ru/  

2. Dubrovin M.S., Kopetskiy I.S., Polunin V.S. Medical and social 

characteristics of patients with maxillofacial injuries. Vestnik 

roszdravnadzora. 2013; 2: 46 -48 (in Russian).  

3. Karayan A.S. Single -step method of elimination of zygomatico -

orbital posttraumatic defects and deformations. Doct. Diss. ȸ., 

2008. 190 p. (In Russian).  

4. Serova N.S. Radiology of combined fractures of facial and 

orbital structures. Cand. Diss. O., 2006. 130 p. (in Russian) .  

5. Kubal W.S. Imaging of orbital trauma. RadioGraphics. 2008; 

28: 1729 ð1739.  

6. Whitehouse R.W., Batterbury M., Jackson A., Noble J.L. Pr e-

diction of enophthalmos by computed tomography after ôblow 

outõ orbital fracture. Br J Ophthalmol. 1994; 78: 618ð20. 

7. Davydov D.V., Levchenko O.V., Mikhaƫliukov V.M.  Surgical 

reconstruction of posttraumatic defects and deformities of the 

orbit using frameless navigation. The Russian Annals of Op h-

thalmology. 2014; 130 (2): 20 -26 (in Russian).  

8. Kolk A., Pautke C., Sch ott V., Ventrella E., Wiener E., Ploder 

O. Secondary post -traumatic enophthalmos: high -resolution 

magnetic resonance imaging compared with multislice computed 

tomography in postoperative orbital volume measurement. J 

Oral Maxillofac Surg. 2007; 65: 1926 ð34 . 

9. Pavlova O.Yu., Serova N.S. Multislice computed tomography in 

the diagnosis of orbital fractures. Journal of radiology. 2015; 3: 

12 -17 (in Russian).  

10. Nastri A.L., Gurney B. Current concepts in midface fracture 

management. Curr Opin Otolaryngol Head Neck Surg. 2016; 24 

(4): 368 -75. doi: 10.1097/MOO.0000000000000267.  

11.Klevno V.A. Effective instruments of definition of severity 

harm to health. Forensic Medical Expertise. 2009; 1: 3 -6 (in 

Russian).  

12. Lutsevic E.Ye., Alõkhumidi K. Modern aspects of diagnostic 

and treatment of orbital fractures. The Russian Annals of Op h-

thalmology. 2013; 129 (6): 89 -95 (in Russian).  

13. Kobzeva I.V. The features of diagnostics and treatment 

plann ing with midface posttraumatic defects and deformations. 

Cand.Diss. ȸ., 2013. 23 p.  (in Russian).  

14. Kostenko D.I. Modern radiology technologies in diagnostics 

and postoperative control in patients with midface deformations. 

Cand.Diss. ȸ., 2017. 23 p. (in Russian).  

15. Nikolaenko V.P., Astakhov Yu.S. Orbital fractures: guidance 

for doctors.  Spb., Eco -Vector, 2012. 436 p. (in Russian).  

16. Sangaeva L.M., Serova N.S., Vykluk M.V., Bulanova T.V. 

Radiology of globe and orbital trauma. Journal of radiology. 

2007; 2: 60 -64 (in Russian).  

17. Furuta M. Measurement of Orbital Volume by Computed 

Tomography: Especially on the Growth of the Orbit. Jpn J Op h-

thalmol. 2001; 45: 600 ð606.  

18. Ploder O., Klug C., Voracek M., Burggasser G., Czerny C. 

Evaluation of compute r-based area and volume measurement 

from coronal computed tomography scans in isolated blowout 

fractures of the orbital floor. J Oral Maxillofac Surg. 2002; 60: 

1267 ð72.  

19. Pavlova O.Yu, Serova N.S. MSCT protocol in midface trauma 

diagnostics. REJR. 2016;  6 (3): 48 -53. DOI:10.21569/2222 -

7415 -2016 -6-3-48 -53 (in Russian).  

20. Yatsenko O.Y., Tyurin I.E. Orbital radiographic anatomy. 

Part 1. The osseous orbit and its apex. Journal of radiology. 

2015; 3: 5 -11. DOI:10.20862/0042 -4676 -2015 -0-3-5-11(in Ru s-

sian).  

21. Sidebottom A.J. The current management of midfacial tra u-

ma. Journal of oral biology and craniofacial research. 2013; 3: 1 

2 0 e1 2 2.  

22. Essig H., Dressel L., Rana M., Rana M., Kokemueller H., 

Ruecker M., Gellrich N. Precision of posttraumatic primary  orbital 

reconstruction using individually bent titanium mesh with and 

without navigation: a retrospective study. Head & Face Med i-

cine. 2013; 9: 18.  

23. Wagner M., Lichtenstein J., Winkelmann M., Shin H., 

Gellrich N., Essig H. Development and first clinica l application of 

automated virtual reconstruction of unilateral midface defects. 

Journal of Cranio -Maxillo -Facial Surgery. 2015; 43: 1340e1347.  

24. Raskin E.M., Millman A.L., Lubkin V., Rocca R.C., Lisman 

R.D., Maher E.A. Prediction of late enophthalmos by  volumetric 

analysis of orbital fractures. Ophthal Plast Reconstr Surg. 1998; 

14: 19 ð26.  

25. Regensburg N.I., Kok P.H., Zonneveld F.W., Baldeschi L., 

Saeed P., Wiersinga W.M., Mourits M.P. A new and validated 

CT-based method for the calculation of orbital soft tissue vo l-

umes. Invest  Ophthalmol  Vis  Sci. 2008; 49 (5): 1758 -62. doi : 

10.1167/ iovs .07 -1030.

. 

 



   RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY  

 

  | www.rejr.ru | REJR. 2018; 8 (1):40-51       DOI:10.21569/2222-7415-2018-8-1-40-51               ʉʪʨʘʥʠʮʘ  40 
  

 

 

ȶȷȴȹȴȶȺ-ɉɁȺȯȼȬɀȴɃȱȽȶȴȱ ɀȬȶȾȺȼɇ ȻȼȺȯȹȺȳȬ ɉɀɀȱȶȾȴȮȹȺȽȾȴ  

ȭȼȬɁȴȾȱȼȬȻȴȴ ȿȮȱȬȷɈȹȺȵ ȸȱȷȬȹȺȸɇ 

 

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

 
ɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. ȮɧɫɎɔɞɨ ɖɗɔəɔɣɑɝɖɔɑ, ɝɞɜɟɖɞɟɜəɧɑ ɔ ɏɑɘɚɐɔəɌɘɔɣɑɝɖɔɑ 

ɠɌɖɞɚɜɧ ɛɜɚɏəɚɓɌ ɩɠɠɑɖɞɔɎəɚɝɞɔ ɍɜɌɡɔɞɑɜɌɛɔɔ ɟɎɑɌɗɨəɚɕ ɘɑɗɌəɚɘɧ (ȿȸ).  

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

ɗɌəɚɘɚɕ (ȿȸ) ð 121 ɒɑəɥɔəɌ (63%)  ɔ 71 ɘɟɒɣɔəɌ (37%)  Ɏ ɎɚɓɜɌɝɞɑ ɚɞ 17 ɐɚ 

83 ɗɑɞ. Ȼɜɚɘɔəɑəɢɔɫ ȿȸ ɝɚɝɞɌɎɔɗɌ Ɏ ɝɜɑɐəɑɘ 5,4Ñ1,9 ɘɘ (1,4-9,5) ɘɘ, Ɍ ɐɔɌɘɑɞɜ ɚɝəɚ-

ɎɌəɔɫ ð 12,9Ñ2,8 ɘɘ (6,0-20,0) ɘɘ. ȭɚɗɨəɧɘ ɛɜɚɎɑɐɑəɚ ɖɚɘɛɗɑɖɝəɚɑ ɖɗɔəɔɣɑɝɖɚɑ ɔ ɔə-

ɝɞɜɟɘɑəɞɌɗɨəɚɑ ɚɍɝɗɑɐɚɎɌəɔɑ. ȮɧɝɚɖɚɜɌɓɜɑɤɌɪɥɑɑ ɟɗɨɞɜɌɓɎɟɖɚɎɚɑ ɝɖɌəɔɜɚɎɌəɔɑ ɛɜɚ-

Ɏɑɐɑəɚ əɌ ɘəɚɏɚɠɟəɖɢɔɚəɌɗɨəɚɕ ɝɔɝɞɑɘɑ VolusonÈ730Pro (GE Healthcare, Austria; 12-16 

ȸȯɢ). Ȯɝɑɘ ɍɚɗɨəɧɘ ɛɜɚɎɑɐɑəɚ ɚɜɏɌəɚɝɚɡɜɌəɫɪɥɑɑ ɗɑɣɑəɔɑ ð ɍɜɌɡɔɞɑɜɌɛɔɫ (ȭȾ). ȼɌɝ-

ɣɑɞ ȭȾ ɚɝɟɥɑɝɞɎɗɫɗɔ ɛɚ ɔəɐɔɎɔɐɟɌɗɨəɚɕ ɝɡɑɘɑ ɝ ɟɣɑɞɚɘ ɜɌɓɘɑɜɚɎ, ɗɚɖɌɗɔɓɌɢɔɔ ɔ ɠɔ-

ɓɔɣɑɝɖɔɡ ɡɌɜɌɖɞɑɜɔɝɞɔɖ ɚɠɞɌɗɨɘɚɌɛɛɗɔɖɌɞɚɜɚɎ (ȺȬ). ȬəɌɗɔɓ ɜɑɓɟɗɨɞɌɞɚɎ ɩɠɠɑɖɞɔɎəɚ-

ɝɞɔ ȭȾ ɚɝɟɥɑɝɞɎɗɫɗɔ əɑ ɜɌəɑɑ, ɣɑɘ ɣɑɜɑɓ 18 ɘɑɝɫɢɑɎ ɛɚɝɗɑ ȭȾ (ɖ ɘɚɘɑəɞɟ ɝɞɔɡɌəɔɫ ɗɟ-

ɣɑɎɚɕ ɜɑɌɖɢɔɔ). Ƚɜɚɖɔ ɐɔəɌɘɔɣɑɝɖɚɏɚ əɌɍɗɪɐɑəɔɫ ɛɚɝɗɑ ɍɜɌɡɔɞɑɜɌɛɔɔ ɎɌɜɨɔɜɚɎɌɗɔ ɚɞ 

12 ɐɚ 210 ɘɑɝɫɢɑɎ (ɘɑɐɔɌəɌ ð 54,3 ɘɑɝɫɢɑɎ). ȽɞɌɞɔɝɞɔɣɑɝɖɔɕ ɌəɌɗɔɓ ɛɜɚɎɚɐɔɗɔ Ɏ ɛɌɖɑ-

ɞɌɡ ɛɜɚɏɜɌɘɘɧ Microsoft WindowsÈ7, IBM SPSS Statistics 23.0. 

ȼɑɓɟɗɨɞɌɞɧ. ȻɚɗəɌɫ ɜɑɓɚɜɍɢɔɫ ȿȸ ɐɚɝɞɔɏəɟɞɌ ɟ 86 ɍɚɗɨəɧɡ (44,8%), ɣɌɝɞɔɣəɌɫ 

ɜɑɓɚɜɍɢɔɫ ð ɟ 86 ɍɚɗɨəɧɡ (44,8%), ɝɞɌɍɔɗɔɓɌɢɔɫ ɛɜɚɢɑɝɝɌ ð ɟ 6 ɍɚɗɨəɧɡ (3,1%), ɟ 14 

ɍɚɗɨəɧɡ (7,3%) ð ɛɜɚɐɚɗɒɑəəɧɕ ɜɚɝɞ ɛɚɝɗɑ ȭȾ. ȻɚɖɌɓɌəɚ, ɣɞɚ ɟ ɍɚɗɨəɧɡ ɝ ɛɚɗəɚɕ ɜɑ-

ɓɚɜɍɢɔɑɕ ɟɝɜɑɐəɑəəɧɑ ɓəɌɣɑəɔɫ ɛɜɚɘɔəɑəɢɔɔ ɚɖɌɓɌɗɔɝɨ əɔɒɑ ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɣɌɝɞɔɣ-

əɚɕ ɜɑɓɚɜɍɢɔɑɕ, ɝɞɌɍɔɗɔɓɌɢɔɑɕ ɔ ɛɜɚɐɚɗɒɑəəɧɘ ɜɚɝɞɚɘ (p0̓,05), ɓəɌɣɑəɔɫ ɐɔɌɘɑɞɜɌ 

ɚɝəɚɎɌəɔɫ ɚɛɟɡɚɗɔ Ɏɚ Ɏɝɑɡ ɏɜɟɛɛɌɡ əɑ ɜɌɓɗɔɣɌɗɔɝɨ (pι0,05). ȮɧɫɎɗɑəɚ, ɣɞɚ Ɏ ɏɜɟɛɛɑ 

ɍɚɗɨəɧɡ ɝ ɛɚɗəɚɕ ɜɑɓɚɜɍɢɔɑɕ ȿȸ ɐɑəɝɔɞɚɘɑɞɜɔɣɑɝɖɔɑ ɡɌɜɌɖɞɑɜɔɝɞɔɖɔ Ɏ ɚɍɗɌɝɞɔ Ɏɑɜ-

ɡɟɤɖɔ ɚɛɟɡɚɗɔ (A3), Ɍ ɞɌɖɒɑ ɝɜɑɐəɔɑ ɓəɌɣɑəɔɫ ɛɚ ɞɜɑɘ ɛɚɖɌɓɌɞɑɗɫɘ, ɜɌɝɝɣɔɞɌəəɧɘ Ɏ 

ɜɌɓɗɔɣəɧɡ ɟɣɌɝɞɖɌɡ ȿȸ (Ȭɝɜ), ɚɖɌɓɌɗɔɝɨ əɔɒɑ, ɣɑɘ ɟ ɍɚɗɨəɧɡ ɝ ɣɌɝɞɔɣəɚɕ ɜɑɓɚɜɍɢɔɑɕ 

(p 0̓,05). Ⱥɞɘɑɣɑəɚ ɛɜɑɚɍɗɌɐɌəɔɑ ɖɟɛɚɗɚɚɍɜɌɓəɚɕ ɔ əɑɛɜɌɎɔɗɨəɚɕ ɠɚɜɘɚɕ ȿȸ ɟ ɍɚɗɨəɧɡ 

ɝ ɛɚɗəɚɕ ɜɑɓɚɜɍɢɔɑɕ, ɏɜɔɍɚɎɔɐəɧɡ ð ɛɜɔ əɑɛɚɗəɚɕ ɜɑɓɚɜɍɢɔɔ (p 0̓,05). ȮɧɫɎɗɑəɧ ɎɌɜɔ-

Ɍəɞɧ ɌəɏɔɚɌɜɡɔɞɑɖɞɚəɔɖɔ, əɌɔɍɚɗɑɑ ɣɌɝɞɚ Ɍɝɝɚɢɔɔɜɟɪɥɔɑ ɝ ɛɚɗəɚɕ ɜɑɓɚɜɍɢɔɑɕ ɚɛɟɡɚ-

ɗɔ: ɛɜɑɔɘɟɥɑɝɞɎɑəəɚɑ ɜɌɝɛɜɑɐɑɗɑəɔɑ ɢɎɑɞɚɎɧɡ ɖɌɜɞɚɏɜɌɘɘ (ɂȶ) ɛɚɞɚɖɚɎ Ɏ ɚɍɗɌɝɞɔ 

çɖɜɌɑɎè ɚɛɟɡɚɗɔ ɔ ɜɌɎəɚɘɑɜəɚɑ ɜɌɝɛɜɑɐɑɗɑəɔɑ ɂȶ Ɏ ɛɜɚɑɖɢɔɔ ȿȸ (p0̓,05).  

ȳɌɖɗɪɣɑəɔɑ. Ȼɚɗɟɣɑəəɧɑ ɐɌəəɧɑ ɜɌɝɤɔɜɫɪɞ ɛɜɑɐɝɞɌɎɗɑəɔɫ ɚɍ ɚɝɚɍɑəəɚɝɞɫɡ 

ɜɑɓɚɜɍɢɔɔ ɚɛɟɡɚɗɔ ɛɚɝɗɑ ɍɜɌɡɔɞɑɜɌɛɔɔ, ɛɚɓɎɚɗɫɪɞ ɛɜɚɏəɚɓɔɜɚɎɌɞɨ ɩɠɠɑɖɞɔɎəɚɝɞɨ ɗɑ-

ɣɑəɔɫ, ɛɗɌəɔɜɚɎɌɞɨ ɛɑɜɝɚəɔɠɔɢɔɜɚɎɌəəɧɕ ɛɚɐɡɚɐ ɔ ɚɛɜɑɐɑɗɫɞɨ ɐɌɗɨəɑɕɤɟɪ ɞɌɖɞɔɖɟ 

Ɏɑɐɑəɔɫ ɍɚɗɨəɚɏɚ ɟɎɑɌɗɨəɚɕ ɘɑɗɌəɚɘɚɕ. 
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urpose.  To identify the clinical, structural and hemodynamic factors predicting the 

effectiveness of brachytherapy of uveal melanoma (UM).  

Materials and methods.  A total of 192 patients with UM - 121 (63.0%) women and 

71 (37.0%) men aged 17 to 83 years were examined and treated. Tumor thickness was an 

average was 5.4 Ñ 1.9 mm (1.4-9.5) mm, and the basal diameter - 12.9 Ñ 2.8 mm (6.0-20.0) 

mm. The patients underwent complex clinical and instrumental exa mination. High -

resolution ultrasound scanning was performed on a multifunctional system VolusonÈ 

730Pro (GE Healthcare, Austria) (12 -16MHz). All patients underwent organ -preserving 

treatment -brachytherapy (BT). The calculation of the BT was carried out acc ording to an i n-

dividual scheme taking into account the size, localization and physical characteristics of the 

OA. The analysis of the results of the efficacy of BT was carried out not earlier than 18 

months after BT (at the time of the abatement of the rad iation reaction). The timing of fo l-

low -up after BT ranged from 12 to 210 months (median 54.3 months). The statistical anal y-

sis was carried out in the packages of Microsoft WindowsÈ 7, IBM SPSS Statistics 23.0: 

Results.  Complete resorption was achieved in 8 6 (44.8%) patients, partial resorption 

in 86 (44.8%) patients, stabilization of the process - in 6 (3.1%) and in 14 (7.3%) patients - 

continued growth after BT. It was shown that in patients with complete resorption the ave r-

age of prominence were lower in comparison with partial resorption, stabilization and co n-

tinued growth (p 0̓.05), the value of the diameter of the tumor base in all groups did not di f-

fer (pι0.05). It was found that in the group of patients with complete resorption, the dens i-

tometric chara cteristics in the apex of the tumor (A3), as well as the average for the three 

parameters calculated in different parts of the UM (Ame), were lower than in patients with 

partial resorption (p 0̓,05). The predominance of domed and irregular forms of UM in p a-

tients with complete resorption was noted, and mushroom -shaped - with incomplete resor p-

tion (p 0̓.05). The variants of angioarchitectonics most often associated with complete tumor 

resorption were revealed: preferential distribution of color codes (CC) of f lows in the region of 

the "edges" of the tumor and uniform distribution of the CC in the projection of the UM 

(p 0̓.05).  

Conclusion.  The obtained data expand the notion of tumor resorption after BT, a l-

lows to predict the effectiveness of treatment, to plan a personalized approach and to dete r-

mine the further tactics of managing a patient with UM.  
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ɎɑɌɗɨəɌɫ ɘɑɗɌəɚɘɌ (ȿȸ) ð ɛɑɜɎɔɣəɌɫ 

ɓɗɚɖɌɣɑɝɞɎɑəəɌɫ ɎəɟɞɜɔɏɗɌɓəɌɫ ɚɛɟɡɚɗɨ 

ɝ ɛɗɚɡɔɘ ɎɔɞɌɗɨəɧɘ ɛɜɚɏəɚɓɚɘ. ɃɌɝɞɚ-

ɞɌ ɑɑ ɛɚ ɚɍɜɌɥɌɑɘɚɝɞɔ ɝɚɝɞɌɎɗɫɑɞ Ɏ 

ɝɜɑɐəɑɘ 6-8 ɣɑɗɚɎɑɖ əɌ 1 ɘɗə. Ɏɓɜɚɝɗɚɏɚ əɌɝɑ-

ɗɑəɔɫ Ɏ ɏɚɐ [1-3]. ȷɑɣɑəɔɑ ȿȸ ɫɎɗɫɑɞɝɫ əɑɛɜɚ-

ɝɞɚɕ ɓɌɐɌɣɑɕ ɔ ɎɖɗɪɣɌɑɞ ɐɎɌ ɚɝəɚɎəɧɡ əɌɛɜɌɎ-

ɗɑəɔɫ ð ɗɔɖɎɔɐɌɢɔɚəəɧɕ ɔ ɚɜɏɌəɚɝɚɡɜɌəɫɪ-

ɥɔɕ. ȷɔɖɎɔɐɌɢɔɚəəɧɑ ɘɑɞɚɐɧ ɗɑɣɑəɔɫ ð 

ɩəɟɖɗɑɌɢɔɫ (Ɏ ɐɌɗɑɖɚ ɓɌɤɑɐɤɔɡ ɝɗɟɣɌɫɡ ð ɩɖ-

ɓɑəɞɑɜɌɢɔɫ ɚɜɍɔɞɧ) ɛɚ-ɛɜɑɒəɑɘɟ ɫɎɗɫɪɞɝɫ 

ɛɜɔɚɜɔɞɑɞɚɘ ɍɚɗɨɤɔɡ ɔ ɓɌɛɟɥɑəəɧɡ ɎɌɜɔɌəɞɚɎ 

ɟɎɑɌɗɨəɚɕ ɘɑɗɌəɚɘɧ.  

ȹɌ ɛɜɚɞɫɒɑəɔɔ ɘəɚɏɔɡ ɐɑɝɫɞɔɗɑɞɔɕ ɝ 

ɟɝɛɑɡɚɘ ɔɝɛɚɗɨɓɟɑɞɝɫ ɜɫɐ ɚɜɏɌəɚɝɚɡɜɌəɫɪɥɔɡ 

ɘɑɞɚɐɚɎ ɗɑɣɑəɔɫ, ɖɚɞɚɜɧɑ ɛɚɓɎɚɗɫɪɞ ɗɚɖɌɗɨəɚ 

ɜɌɓɜɟɤɔɞɨ ɚɛɟɡɚɗɨ, ɝɚɡɜɌəɔɞɨ ɍɚɗɨəɚɘɟ ɏɗɌɓ 

ɖɌɖ ɚɜɏɌə, Ɍ Ɏ əɑɖɚɞɚɜɧɡ ɝɗɟɣɌɫɡ ð ɔ ɓɜɑəɔɑ [4-

6]. ȷɟɣɑɎɌɫ ɞɑɜɌɛɔɫ ɫɎɗɫɑɞɝɫ ɚɝəɚɎəɧɘ ɗɚɖɌɗɨ-

əɧɘ ɘɑɞɚɐɚɘ ɗɑɣɑəɔɫ ɟɎɑɌɗɨəɚɕ ɘɑɗɌəɚɘɧ ɔ 

ɛɜɑɐɝɞɌɎɗɑəɌ ɍɜɌɡɔɞɑɜɌɛɔɑɕ, ɚɍɗɟɣɑəɔɑɘ ɟɓɖɔɘ 

ɘɑɐɔɢɔəɝɖɔɘ ɛɜɚɞɚəəɧɘ ɛɟɣɖɚɘ ɔ ɝɞɑɜɑɚɞɌɖ-

ɝɔɣɑɝɖɚɕ ɜɌɐɔɚɡɔɜɟɜɏɔɑɕ. Ȯɧɍɚɜ ɘɑɞɚɐɌ ɗɑɣɑ-

əɔɫ ɍɚɗɨəɧɡ ȿȸ ɚɛɜɑɐɑɗɫɑɞɝɫ ɜɫɐɚɘ ɠɌɖɞɚɜɚɎ. 

ȴɓ ɛɌɜɌɘɑɞɜɚɎ ɚɛɟɡɚɗɔ ɖɗɪɣɑɎɧɘɔ ɫɎɗɫɪɞɝɫ ɑɑ 

ɜɌɓɘɑɜɧ ɔ ɜɌɝɛɜɚɝɞɜɌəɑəəɚɝɞɨ, ɗɚɖɌɗɔɓɌɢɔɫ, 

əɌɗɔɣɔɑ ɔɗɔ ɚɞɝɟɞɝɞɎɔɑ ɝɚɛɟɞɝɞɎɟɪɥɔɡ ɚɝɗɚɒ-

əɑəɔɕ (əɌɛɜɔɘɑɜ, ɏɑɘɚɠɞɌɗɨɘɌ, ɩɖɝɞɜɌɍɟɗɨɍɌɜ-

əɚɏɚ ɜɚɝɞɌ, Ɏɞɚɜɔɣəɚɕ ɏɗɌɟɖɚɘɧ ɔ ɐɜ.). ȹɑɜɑɐɖɚ 

Ɏɧɍɚɜ ɘɑɞɚɐɌ ɗɑɣɑəɔɫ ɚɛɜɑɐɑɗɫɑɞɝɫ ɔəɐɔɎɔɐɟ-
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Ɍɗɨəɧɘɔ ɚɝɚɍɑəəɚɝɞɫɘɔ ɛɌɢɔɑəɞɌ ð ɑɏɚ ɎɚɓɜɌɝ-

ɞɚɘ, ɚɍɥɑɝɚɘɌɞɔɣɑɝɖɔɘ ɝɚɝɞɚɫəɔɑɘ, ɔəɞɑɗɗɑɖ-

ɞɚɘ, ɝɚɢɔɌɗɨəɧɘ ɝɞɌɞɟɝɚɘ ɔ ɞ.ɐ. 

ȴɓ Ɏɝɑɡ ɎɔɐɚɎ ɗɚɖɌɗɨəɚɏɚ ɜɌɓɜɟɤɑəɔɫ 

ɚɛɟɡɚɗɔ ɍɜɌɡɔɞɑɜɌɛɔɫ (ȭȾ) ð ɖɚəɞɌɖɞəɚɑ ɚɍɗɟ-

ɣɑəɔɑ ɏɗɌɓɌ ɝ ɛɜɔɘɑəɑəɔɑɘ ɜɌɐɔɚɌɖɞɔɎəɧɡ ɚɠ-

ɞɌɗɨɘɚɌɛɛɗɔɖɌɞɚɜɚɎ (ȺȬ) əɌ ɛɜɚɞɫɒɑəɔɔ ɘəɚ-

ɏɔɡ ɐɑɝɫɞɔɗɑɞɔɕ ɓɌɝɗɟɒɑəəɚ ɝɣɔɞɌɑɞɝɫ çɓɚɗɚɞɧɘ 

ɝɞɌəɐɌɜɞɚɘè Ɏ ɝɡɑɘɑ Ɏɑɐɑəɔɫ ɍɚɗɨəɧɡ ɝ Ɏəɟɞ-

ɜɔɏɗɌɓəɧɘɔ ɚɛɟɡɚɗɫɘɔ. ɉɠɠɑɖɞɔɎəɚɝɞɨ ɍɜɌɡɔ-

ɞɑɜɌɛɔɔ ɟɎɑɌɗɨəɚɕ ɘɑɗɌəɚɘɧ ɐɚɖɌɓɌəɌ ɘəɚɏɚ-

ɣɔɝɗɑəəɧɘɔ ɔɝɝɗɑɐɚɎɌɞɑɗɫɘɔ ɔ əɌ ɝɑɏɚɐəɫɤ-

əɔɕ ɐɑəɨ əɑ ɎɧɓɧɎɌɑɞ əɔɖɌɖɚɏɚ ɝɚɘəɑəɔɫ [7-

10]. Ȯ ɞɚ ɒɑ Ɏɜɑɘɫ, ɛɜɚɏəɚɓɔɜɚɎɌɞɨ ɩɠɠɑɖɞɔɎ-

əɚɝɞɨ ɗɚɖɌɗɨəɚɏɚ ɗɑɣɑəɔɫ ȿȸ ɫɎɗɫɑɞɝɫ ɝɗɚɒəɚɕ, 

Ɍ ɛɚɜɚɕ əɑɎɚɓɘɚɒəɚɕ ɓɌɐɌɣɑɕ. Ȼɚɔɝɖ ɠɌɖɞɚɜɚɎ 

ɔ ɔɡ ɖɚɘɍɔəɌɢɔɕ, Ɏɗɔɫɪɥɔɡ əɌ ɩɠɠɑɖɞɔɎəɚɝɞɨ 

ɗɚɖɌɗɨəɚɏɚ ɗɑɣɑəɔɫ, ɫɎɗɫɑɞɝɫ ɌɖɞɟɌɗɨəɚɕ ɛɜɚ-

ɍɗɑɘɚɕ, ɜɑɤɑəɔɑ ɖɚɞɚɜɧɡ ɛɚɓɎɚɗɔɞ ɚɛɞɔɘɔɓɔ-

ɜɚɎɌɞɨ ɞɌɖɞɔɖɟ Ɏɑɐɑəɔɫ ɔ ɜɌɓɜɌɍɚɞɌɞɨ ɛɑɜɝɚ-

əɔɠɔɢɔɜɚɎɌəəɧɕ ɛɚɐɡɚɐ ɖ ɗɑɣɑəɔɪ ɍɚɗɨəɧɡ 

ɐɌəəɚɏɚ ɛɜɚɠɔɗɫ.  

ɂɑɗɨɪ əɌɝɞɚɫɥɑɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɫɎɔɗɚɝɨ 

ɎɧɫɎɗɑəɔɑ ɖɗɔəɔɣɑɝɖɔɡ, ɝɞɜɟɖɞɟɜəɧɡ ɔ ɏɑɘɚ-

ɐɔəɌɘɔɣɑɝɖɔɡ ɠɌɖɞɚɜɚɎ ɛɜɚɏəɚɓɌ ɩɠɠɑɖɞɔɎəɚ-

ɝɞɔ ɍɜɌɡɔɞɑɜɌɛɔɔ ɟɎɑɌɗɨəɚɕ ɘɑɗɌəɚɘɧ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ.  

ȳɌ 2009-2013 ɏɚɐɧ ɚɍɝɗɑɐɚɎɌəɚ ɔ ɛɜɚɗɑ-

ɣɑəɚ 192 ɍɚɗɨəɧɡ ɟɎɑɌɗɨəɚɕ ɘɑɗɌəɚɘɚɕ, 121 

ɒɑəɥɔəɌ(63%)  ɔ 71 ɘɟɒɣɔəɌ (37%) Ɏ ɎɚɓɜɌɝɞɑ 

ɚɞ 17 ɐɚ 83 ɗɑɞ. ȻɚɜɌɒɑəɔɑ ɛɜɌɎɚɏɚ ɏɗɌɓɌ ɟ 91  

ɍɚɗɨəɧɡ (47,4%), ɗɑɎɚɏɚ ɏɗɌɓɌ ð ɟ 101 ɍɚɗɨəɚɏɚ 

(52,6%). Ȯɝɑɘ ɍɚɗɨəɧɘ ɛɜɚɎɑɐɑəɚ ɖɚɘɛɗɑɖɝəɚɑ 

ɚɠɞɌɗɨɘɚɗɚɏɔɣɑɝɖɚɑ ɚɍɝɗɑɐɚɎɌəɔɑ. Ȼɜɚɘɔəɑə-

ɢɔɫ ɟɑɎɌɗɨəɚɕ ɘɑɗɌəɚɘɧ ɐɚ ɗɑɣɑəɔɫ ɝɚɝɞɌɎɔɗɌ 

Ɏ ɝɜɑɐəɑɘ 5,4Ñ1,9 ɘɘ (1,4-9,5) ɘɘ, Ɍ ɐɔɌɘɑɞɜ 

ɚɝəɚɎɌəɔɫ ð 12,9Ñ2,8 ɘɘ (6,0-20,0) ɘɘ (ɞɌɍɗ. 

ʈ1).  

ȼɌəɒɔɜɚɎɌəɔɑ ɍɚɗɨəɧɡ ɛɜɚɎɚɐɔɗɔ ɝ ɟɣɑ-

ɞɚɘ ɟɜɚɎəɫ ɛɜɚɘɔəɑəɢɔɔ ȿȸ, ɣɞɚ ɛɚɓɎɚɗɔɗɚ 

Ɏɧɐɑɗɔɞɨ ɝɗɑɐɟɪɥɔɑ ɏɜɟɛɛɧ: I ɏɜɟɛɛɌ (hÒ3,0 

ɘɘ) ð 21 ɍɚɗɨəɚɕ, II (h 3,1-6,0 ɘɘ) ð 101 ɍɚɗɨəɚɕ, 

III (h 6,1 -9,0 ɘɘ) ð 62 ɍɚɗɨəɧɡ, IV (h 9,1-9,5 ɘɘ) 

ð 8 ɍɚɗɨəɧɡ. ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɟ 70  ɍɚɗɨəɧɡ 

(36,4%) ɚɛɟɡɚɗɨ ɍɧɗɌ ɛɜɑɐɝɞɌɎɗɑəɌ ɍɚɗɨɤɔɘɔ 

ɜɌɓɘɑɜɌɘɔ (>6,0 ɘɘ). Ȯ ɛɚɐɌɎɗɫɪɥɑɘ ɍɚɗɨɤɔə-

ɝɞɎɑ ɝɗɟɣɌɑɎ ɚɛɟɡɚɗɨ ɗɚɖɌɗɔɓɚɎɌɗɌɝɨ Ɏ ɡɚɜɔɚɔ-

ɐɑɑ ð 175 ɍɚɗɨəɧɡ (91,1%), ɢɔɗɔɚɡɚɜɔɚɔɐɌɗɨəɌɫ 

ɗɚɖɌɗɔɓɌɢɔɫ ɚɛɜɑɐɑɗɑəɌ ɗɔɤɨ ɟ 17  ɍɚɗɨəɧɡ 

(8,9%). Ȼɚ ɠɚɜɘɑ ɖɟɛɚɗɚɚɍɜɌɓəɌɫ ɟɎɑɌɗɨəɌɫ ɘɑ-

ɗɌəɚɘɌ əɌɍɗɪɐɌɗɌɝɨ ɟ 121 ɍɚɗɨəɚɏɚ (63,0%), 

ɏɜɔɍɚɎɔɐəɧɑ ð ɟ 57 ɍɚɗɨəɧɡ (29,7%) ɔ əɑɛɜɌ-

Ɏɔɗɨəɚɕ ɠɚɜɘɧ ð ɟ 14 ɍɚɗɨəɧɡ (7,3%). 

ȮɧɝɚɖɚɜɌɓɜɑɤɌɪɥɑɑ ɟɗɨɞɜɌɓɎɟɖɚɎɚɑ ɔɝ-

ɝɗɑɐɚɎɌəɔɑ ɛɜɚɎɑɐɑəɚ əɌ ɘəɚɏɚɠɟəɖɢɔɚəɌɗɨ-

əɚɕ ɝɔɝɞɑɘɑ VolusonÈ730Pro (GE Healthcare, 

Austria) ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɐɌɞɣɔɖɌ ɗɔəɑɕəɚɏɚ 

ɠɚɜɘɌɞɌ ɝ ɣɌɝɞɚɞɚɕ ɝɖɌəɔɜɚɎɌəɔɫ 12-16 ȸȯɢ. 

ȺɢɑəɔɎɌɗɔ ɜɌɓɘɑɜɧ, ɗɚɖɌɗɔɓɌɢɔɪ, ɐɑəɝɔɞɚɘɑɞ-

ɜɔɣɑɝɖɔɑ ɡɌɜɌɖɞɑɜɔɝɞɔɖɔ ɚɛɟɡɚɗɔ Ɏ ɞɜɑɡ ɑɑ 

ɟɣɌɝɞɖɌɡ: (Ȭ1) ðɚɝəɚɎɌəɔɑ ɚɛɟɡɚɗɔ, (Ȭ2) ð ɢɑə-

ɞɜɌɗɨəɌɫ ɣɌɝɞɨ ɚɛɟɡɚɗɔ, (Ȭ3) ð ɎɑɜɡɟɤɖɌ ɚɛɟɡɚ-

ɗɔ ɔ (Ȭɝɜ) ðɟɝɜɑɐəɑəəɚɑ ɓəɌɣɑəɔɑ ɛɚ Ɏɝɑɘ ɞɜɑɘ 

ɛɚɖɌɓɌɞɑɗɫɘ (Ȭ1, Ȭ2, Ȭ3); Ɏ ɜɑɒɔɘɑ ɢɎɑɞɚɎɚɏɚ 

ɐɚɛɛɗɑɜɚɎɝɖɚɏɚ ɖɌɜɞɔɜɚɎɌəɔɫ ɛɚ ɛɗɚɞəɚɝɞɔ 

ɜɌɝɛɜɑɐɑɗɑəɔɫ ɢɎɑɞɚɎɧɡ ɖɌɜɞɚɏɜɌɘɘ ɛɚɞɚɖɚɘ 

ɚɛɜɑɐɑɗɫɗɔ Ɍ-, ɏɔɛɚ- ɔ ɏɔɛɑɜɎɌɝɖɟɗɫɜəɧɑ ɚɛɟ-

ɡɚɗɔ ɔ ɔɡ ɌəɏɔɚɌɜɡɔɞɑɖɞɚəɔɖɟ, ɐɚɛɛɗɑɜɚɎɝɖɔɑ 

ɡɌɜɌɖɞɑɜɔɝɞɔɖɔ ɖɜɚɎɚɞɚɖɌ Ɏ ɝɚɍɝɞɎɑəəɧɡ ɝɚɝɟ-

ɐɌɡ ɚɛɟɡɚɗɔ ɔɝɝɗɑɐɚɎɌɗɔ Ɏ ɜɑɒɔɘɑ ɝɛɑɖɞɜɌɗɨ-

əɚɏɚ ɐɚɛɛɗɑɜɚɎɝɖɚɏɚ ɌəɌɗɔɓɌ ɛɚɞɚɖɚɎ. 

ȺɜɏɌəɚɝɚɡɜɌəɫɪɥɑɑ ɗɑɣɑəɔɑ ð ɍɜɌɡɔɞɑɜɌ-

ɛɔɪ ɛɜɚɎɚɐɔɗɔ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɚɞɑɣɑɝɞɎɑə-

əɧɡ 106Ru/106Rh ɜɌɐɔɚɌɖɞɔɎəɧɡ ɚɠɞɌɗɨ-

ɘɚɌɛɛɗɔɖɌɞɚɜɚɎ (ȺȬ) (ɏ. Ⱥɍəɔəɝɖ, ȼɚɝɝɔɫ) (ɜɔɝ. 

1).  

ȼɌɝɣɑɞ ɍɜɌɡɔɞɑɜɌɛɔɔ (ȭȾ) ɚɝɟɥɑɝɞɎɗɫɗɔ ɛɚ 

ɔəɐɔɎɔɐɟɌɗɨəɚɕ ɝɡɑɘɑ ɝ ɟɣɑɞɚɘ ɜɌɓɘɑɜɚɎ, ɗɚɖɌ-

ɗɔɓɌɢɔɔ ɔ ɠɔɓɔɣɑɝɖɔɡ ɡɌɜɌɖɞɑɜɔɝɞɔɖ ȺȬ, ɝɚ-

ɝɞɌɎɔɎ Ɏ ɝɜɑɐəɑɘ 143 ȯɜ əɌ Ɏɑɜɡɟɤɖɟ ɚɛɟɡɚɗɔ ɔ 

1137,6 ȯɜ əɌ ɛɚɎɑɜɡəɚɝɞɨ ɝɖɗɑɜɧ. Ȼɜɔ ɍɚɗɨɤɔɡ 

ɟɎɑɌɗɨəɧɡ ɘɑɗɌəɚɘɌɡ (ɛɜɔ h>6,0 ɘɘ) ȭȾ ɛɜɚɎɚ-

ɐɔɗɌɝɨ ɖɌɖ ɛɚɛɧɞɖɌ ɚɜɏɌəɚɝɚɡɜɌəɫɪɥɑɏɚ ɗɑɣɑ-

əɔɫ ɛɜɔ ɟɝɗɚɎɔɔ ɚɞɖɌɓɌ ɍɚɗɨəɚɏɚ ɚɞ ɛɜɑɐɗɚɒɑə-

əɚɕ ɩəɟɖɗɑɌɢɔɔ. ȷɚɖɌɗɨəɚɑ ɗɑɣɑəɔɑ ɍɚɗɨəɧɡ 

ɛɜɚɎɚɐɔɗɔ ɞɚɗɨɖɚ ɛɚɝɗɑ ɛɚɗəɚɏɚ ɚɍɝɗɑɐɚɎɌəɔɫ 

ɛɚ ɚɜɏɌəɌɘ ɐɗɫ ɔɝɖɗɪɣɑəɔɫ ɚɞɐɌɗɑəəɧɡ ɘɑɞɌ-

ɝɞɌɓɚɎ, ɛɜɔ ɟɝɗɚɎɔɔ ɚɞɝɟɞɝɞɎɔɫ ɘɑɞɌɝɞɌɞɔɣɑ-

ɝɖɚɕ ɍɚɗɑɓəɔ. 

Ƚɜɚɖɔ ɐɔəɌɘɔɣɑɝɖɚɏɚ əɌɍɗɪɐɑəɔɫ ɛɚɝɗɑ 

ɍɜɌɡɔɞɑɜɌɛɔɔ ɎɌɜɨɔɜɚɎɌɗɔ ɚɞ 12 ɐɚ 210 ɘɑɝɫ-

ɢɑɎ (ɘɑɐɔɌəɌ ð 54,3 ɘɑɝɫɢɑɎ). 

Ⱥɢɑəɖɟ ɩɠɠɑɖɞɔɎəɚɝɞɔ ɗɚɖɌɗɨəɚɏɚ ɗɑɣɑ-

əɔɫ ɟɎɑɌɗɨəɚɕ ɘɑɗɌəɚɘɧ ɛɜɚɎɚɐɔɗɔ əɌ ɚɝəɚɎɌ-

əɔɔ ɐɌəəɧɡ ɖɗɔəɔɣɑɝɖɚɕ ɖɌɜɞɔəɧ ɔ ɛɚ ɘɚɐɔ-

ɠɔɢɔɜɚɎɌəəɧɘ ɖɜɔɞɑɜɔɫɘ RECIST 1.1 

(Response Evolution Criteria in Solid Tumors), 

ɟɣɔɞɧɎɌɫ ɝɞɑɛɑəɨ ɟɘɑəɨɤɑəɔɫ (ɝɚɖɜɌɥɑəɔɫ) 

ɛɜɚɘɔəɑəɢɔɔ ȿȸ ɛɚɝɗɑ ȭȾ [11]. ȺɝəɚɎɧɎɌɫɝɨ əɌ 

ɐɌəəɧɡ ɖɜɔɞɑɜɔɫɡ, ɚɛɜɑɐɑɗɫɗɔ ɛɚɗəɧɕ (ɛɗɚɝ-

ɖɔɕ ɜɟɍɑɢ) ɔ ɣɌɝɞɔɣəɧɕ ɚɞɎɑɞ ɚɛɟɡɚɗɔ (ɟɘɑəɨ-

ɤɑəɔɑ h ɍɚɗɑɑ ɣɑɘ əɌ 30%), ɝɞɌɍɔɗɔɓɌɢɔɪ 

(ɟɘɑəɨɤɑəɔɑ h ɚɛɟɡɚɗɔ ɚɞ 20% ɐɚ 30%) ɔ ɛɜɚ-

ɏɜɑɝɝɔɜɚɎɌəɔɑ ɓɌɍɚɗɑɎɌəɔɫ (ɟɎɑɗɔɣɑəɔɑ h ɚɛɟ-

ɡɚɗɔ ɍɚɗɑɑ ɣɑɘ əɌ 20%). ȬəɌɗɔɓ ɜɑɓɟɗɨɞɌɞɚɎ 

ɩɠɠɑɖɞɔɎəɚɝɞɔ ȭȾ ɚɝɟɥɑɝɞɎɗɫɗɔ əɑ ɜɌəɑɑ, ɣɑɘ 

ɣɑɜɑɓ 18 ɘɑɝɫɢɑɎ ɛɚɝɗɑ ȭȾ (ɖ ɘɚɘɑəɞɟ ɝɞɔɡɌəɔɫ 

ɗɟɣɑɎɚɕ ɜɑɌɖɢɔɔ). 

Ȱɗɫ ɚɍɜɌɍɚɞɖɔ Ɏɝɑ ɛɚɗɟɣɑəəɧɑ ɐɌəəɧɑ ɛɚ-

ɝɗɑ ɠɚɜɘɌɗɔɓɌɢɔɔ ɍɧɗɔ ɛɜɑɚɍɜɌɓɚɎɌəɧ Ɏ ɩɗɑɖ-

ɞɜɚəəɧɑ ɞɌɍɗɔɢɧ Ɏ ɠɚɜɘɌɞɌɡ Excel ɔ SPSS 

(Statistical Package for the Social Science). ȽɞɌɞɔ-

ɝɞɔɣɑɝɖɔɕ ɌəɌɗɔɓ ɛɜɚɎɚɐɔɗɔ Ɏ ɛɌɖɑɞɌɡ ɛɜɚ-

ɏɜɌɘɘɧ Microsoft WindowsÈ7, IBM SPSS 

Statistics 23.0: ɐɗɫ ɛɚɐɞɎɑɜɒɐɑəɔɫ əɚɜɘɌɗɨəɚ-

ɝɞɔ ɜɌɝɛɜɑɐɑɗɑəɔɫ ɔɝɛɚɗɨɓɚɎɌə ɖɜɔɞɑɜɔɕ ȶɚɗ-

ɘɚɏɚɜɚɎɌ-ȽɘɔɜəɚɎɌ; ɐɗɫ ɝɜɌɎəɑəɔɫ ɛɌɜɌɘɑɞɜɚɎ 

ɔ ɚɢɑəɖɔ ɐɚɝɞɚɎɑɜəɧɡ ɜɌɓɗɔɣɔɕ ð T-ɖɜɔɞɑɜɔɕ 

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

ɍɚɗɑɑ ɐɎɟɡ ɏɜɟɛɛ ð ɐɔɝɛɑɜɝɔɚəəɧɕ ɌəɌɗɔɓ 



   RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY  

 

  | www.rejr.ru | REJR. 2018; 8 (1):40-51       DOI:10.21569/2222-7415-2018-8-1-40-51               ʉʪʨʘʥʠʮʘ  43 
  

(ANOVA); ɐɗɫ ɎɧɫɎɗɑəɔɫ ɚɞɗɔɣɔɕ ɛɚ ɚɛɜɑɐɑɗɑə-

əɚɘɟ ɛɜɔɓəɌɖɟ ð ɖɜɔɞɑɜɔɕ Ɂɔ-ɖɎɌɐɜɌɞ (Ȗ2) ɔ 

ɞɚɣəɧɕ ɖɜɔɞɑɜɔɕ ɀɔɤɑɜɌ (F); ɐɗɫ ɔɝɝɗɑɐɚɎɌəɔɫ 

ɎɓɌɔɘɚɝɎɫɓɑɕ ɘɑɒɐɟ ɛɜɔɓəɌɖɌɘɔ ɝ ɖɌɞɑɏɚɜɔ-

Ɍɗɨəɚɕ ɤɖɌɗɚɕ ð ɜɌəɏɚɎɌɫ ɖɚɜɜɑɗɫɢɔɫ Ƚɛɔɜɘɑ-

əɌ (r); ɐɗɫ ɚɛɜɑɐɑɗɑəɔɫ Ɏɗɔɫəɔɫ əɑɓɌɎɔɝɔɘɧɡ 

ɛɑɜɑɘɑəəɧɡ əɌ ɓɌɎɔɝɔɘɟɪ ɔ ɛɜɚɏəɚɓɔɜɚɎɌəɔɫ 

ɓəɌɣɑəɔɫ ɓɌɎɔɝɔɘɚɕ ɛɑɜɑɘɑəəɚɕ ð ɗɚɏɔɝɞɔɣɑ-

ɝɖɔɕ ɜɑɏɜɑɝɝɔɚəəɧɕ ɌəɌɗɔɓ; ɐɗɫ ɚɛɜɑɐɑɗɑəɔɫ 

Ɏɑɜɚɫɞəɚɝɞɔ ɜɌɓɎɔɞɔɫ ɝɚɍɧɞɔɫ Ɏ ɛɜɚɢɑɝɝɑ 

əɌɍɗɪɐɑəɔɫ ð ɘɑɞɚɐ ɚɢɑəɚɖ ȶɌɛɗɌəɌ-ȸɑɕɑɜɌ. 

ȼɑɓɟɗɨɞɌɞɧ ɔɝɝɗɑɐɚɎɌəɔɫ.  

ȬəɌɗɔɓ ɜɑɓɟɗɨɞɌɞɚɎ ɍɜɌɡɔɞɑɜɌɛɔɔ ɛɚɖɌ-

ɓɌɗ, ɣɞɚ ɛɚɗəɚɕ ɜɑɓɚɜɍɢɔɔ ɚɛɟɡɚɗɔ ɟɐɌɗɚɝɨ ɐɚ-

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

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

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

ɝɔɜɚɎɌə ɛɜɚɐɚɗɒɑəəɧɕ ɜɚɝɞ ɚɛɟɡɚɗɔ ɛɚɝɗɑ ȭȾ. 

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɛɚɗəɌɫ ɜɑɓɚɜɍɢɔɫ ɚɛɟɡɚɗɔ (ɝ 

ɠɚɜɘɔɜɚɎɌəɔɑɘ əɌ ɏɗɌɓəɚɘ ɐəɑ ɛɗɚɝɖɚɏɚ ɡɚ-

ɜɔɚɜɑɞɔəɌɗɨəɚɏɚ ɜɟɍɢɌ) ɔ ɣɌɝɞɔɣəɌɫ ɜɑɓɚɜɍɢɔɫ 

(ɝɚɖɜɌɥɑəɔɑ ɜɌɓɘɑɜɚɎ ɍɚɗɑɑ ɣɑɘ əɌ 30%) ɖ ɘɚ-

ɘɑəɞɟ ɝɞɔɡɌəɔɫ ɗɟɣɑɎɚɕ ɜɑɌɖɢɔɔ ɎɝɞɜɑɣɌɗɔɝɨ 

ɛɜɌɖɞɔɣɑɝɖɔ ɚɐɔəɌɖɚɎɚ ɣɌɝɞɚ.  

ȶɗɔəɔɣɑɝɖɌɫ ɖɌɜɞɔəɌ ɛɚɗəɚɕ ɜɑɓɚɜɍɢɔɔ 

ɚɛɟɡɚɗɔ ɓɌɖɗɪɣɌɗɌɝɨ Ɏ ɠɚɜɘɔɜɚɎɌəɔɔ əɌ ɏɗɌɓ-

əɚɘ ɐəɑ ɛɗɚɝɖɚɏɚ ɡɚɜɔɚɜɑɞɔəɌɗɨəɚɏɚ ɜɟɍɢɌ, ɛɜɔ 

ɣɌɝɞɔɣəɚɕ ɜɑɓɚɜɍɢɔɔ ð ɚɠɞɌɗɨɘɚɝɖɚɛɔɣɑɝɖɌɫ 

ɖɌɜɞɔəɌ ɓɌɖɗɪɣɌɗɌɝɨ Ɏ ɚɛɜɑɐɑɗɑəɔɔ ɚɝɞɌɞɚɣəɚɕ 

ɛɜɚɘɔəɔɜɟɪɥɑɕ ɞɖɌəɔ, ɚɖɜɟɒɑəəɚɕ ɡɚɜɔɚɜɑ-

ɞɔəɌɗɨəɧɘ ɜɟɍɢɚɘ (ɜɔɝ. 2 Ɍ, ɍ). 

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɖɌɖ ɐɑɘɚəɝɞɜɔɜɟɑɞ ɞɌɍɗɔ-

ɢɌ ʈ1, ɍɚɗɨəɧɑ ɝ ɜɌɓɗɔɣəɧɘ ɔɝɡɚɐɚɘ ɗɚɖɌɗɨəɚ-

ɏɚ ɗɑɣɑəɔɫ əɑ ɐɑɘɚəɝɞɜɔɜɚɎɌɗɔ ɎɚɓɜɌɝɞəɧɡ ɔ 

ɛɚɗɚɎɧɡ ɜɌɓɗɔɣɔɕ (p>0,05). ȽɜɌɎəɔɞɑɗɨəɧɕ 

ɌəɌɗɔɓ ɍɌɓɚɎɧɡ ɡɌɜɌɖɞɑɜɔɝɞɔɖ ɚɛɟɡɚɗɔ ɟ ɍɚɗɨ-

əɧɡ ɜɌɓɗɔɣəɧɘ ɗɚɖɌɗɨəɧɘ ɩɠɠɑɖɞɚɘ ɛɚɝɗɑ ȭȾ 

ɛɚɖɌɓɌɗ, ɣɞɚ ɔɘɑɗɔɝɨ ɜɌɓɗɔɣɔɫ Ɏ ɍɌɓɚɎɧɡ 

ɟɝɜɑɐəɑəəɧɡ ɓəɌɣɑəɔɫɡ ɛɜɚɘɔəɑəɢɔɔ ɚɛɟɡɚɗɔ 

(F=11,948, p 0̓,0001) ( ɞɌɍɗ. ʈ1). Ȼɜɔɘɑəɑəɔɑ 

Ɍɛɚɝɞɑɜɔɚɜəɚɏɚ ɖɜɔɞɑɜɔɫ ȭɚəɠɑɜɜɚəɔ ɎɧɫɎɔ-

ɗɚ, ɣɞɚ ɐɌəəɧɑ ɜɌɓɗɔɣɔɫ ɚɖɌɓɌɗɔɝɨ ɝɞɌɞɔɝɞɔɣɑ-

ɝɖɔ ɓəɌɣɔɘɧ ɛɜɔ ɝɜɌɎəɑəɔɔ ɏɜɟɛɛ ɍɚɗɨəɧɡ ɝ 

ɛɚɗəɚɕ ɜɑɓɚɜɍɢɔɑɕ ɚɛɟɡɚɗɔ ɝ ɏɜɟɛɛɌɘɔ ɍɚɗɨəɧɡ 

ɝ ɣɌɝɞɔɣəɚɕ ɜɑɓɚɜɍɢɔɑɕ (p0̓,0001), ɝɚ ɝɞɌɍɔɗɔ-

ɓɌɢɔɑɕ ɛɜɚɢɑɝɝɌ (p=0,013) ɔ ɛɜɚɐɚɗɒɑəəɧɘ ɜɚ-

ɝɞɚɘ (p=0,048). Ȯ ɚɝɞɌɗɨəɧɡ ɝɗɟɣɌɫɡ ɜɌɓɗɔɣɔɫ 

ɚɖɌɓɌɗɔɝɨ əɑ ɓəɌɣɔɘɧɘɔ (p>0,05). ȿɝɜɑɐəɑəəɧɑ 

ɓəɌɣɑəɔɫ ɐɔɌɘɑɞɜɌ ɚɝəɚɎɌəɔɫ ȿȸ Ɏ ɏɜɟɛɛɌɡ ɝ 

ɜɌɓɗɔɣəɚɕ ɗɚɖɌɗɨəɚɕ ɩɠɠɑɖɞɔɎəɚɝɞɨɪ ɛɚɝɗɑ ȭȾ 

ɞɌɖɒɑ əɑ ɛɜɚɐɑɘɚəɝɞɜɔɜɚɎɌɗɔ ɝɞɚɜɚəəɔɡ ɜɌɓ-

ɗɔɣɔɕ (p>0,05). ȹɑ ɟɐɌɗɚɝɨ ɎɧɫɎɔɞɨ ɞɌɖɒɑ ɜɚɗɔ 

ɌəɌɞɚɘɔɣɑɝɖɚɕ ɗɚɖɌɗɔɓɌɢɔɔ (ɡɚɜɔɚɔɐɌɗɨəɌɫ 

ɔɗɔ ɢɔɗɔɚɡɚɜɔɚɔɐɌɗɨəɌɫ), Ɍ ɞɌɖɒɑ ɘɑɜɔɐɔɌəɌ 

ɗɚɖɌɗɔɓɌɢɔɔ (ɖɎɌɐɜɌəɞ ɗɚɖɌɗɔɓɌɢɔɔ) ɚɛɟɡɚɗɔ 

əɌ ɩɠɠɑɖɞɔɎəɚɝɞɨ ȭȾ (p>0,05).  

Ⱥɛɜɑɐɑɗɑəəɧɕ ɔəɞɑɜɑɝ ɎɧɓɧɎɌɑɞ ɔɝɝɗɑɐɚ-

ɎɌəɔɑ ɏɜɟɛɛ ɍɚɗɨəɧɡ ɝ ɛɚɗəɚɕ ɔ ɣɌɝɞɔɣəɚɕ ɜɑ-

ɓɚɜɍɢɔɑɕ ɚɛɟɡɚɗɔ. ȴɓɎɑɝɞəɚ, ɣɞɚ ɜɌɝɣɑɞ ɔ ɛɗɌ-

əɔɜɚɎɌəɔɑ ɍɜɌɡɔɞɑɜɌɛɔɔ ɚɝɟɥɑɝɞɎɗɫɑɞɝɫ, ɚɝəɚ-

ɎɧɎɌɫɝɨ əɌ ɘɑɞɜɔɣɑɝɖɔɑ ɡɌɜɌɖɞɑɜɔɝɞɔɖɔ ɚɛɟ-

ɡɚɗɔ (h, d ɚɝəɚɎɌəɔɫ). Ȼɜɔ ɩɞɚɘ ɞɑɜɌɛɑɎɞɔɣɑ-

ɝɖɔɕ ɩɠɠɑɖɞ ɟ ɜɌɓɗɔɣəɧɡ ɍɚɗɨəɧɡ ɘɚɒɑɞ ɚɞɗɔ-

ɣɌɞɨɝɫ. ȾɌɖ, Ɏ ɏɜɟɛɛɑ ɍɚɗɨəɧɡ ɝ ɣɌɝɞɔɣəɚɕ ɜɑ-

ɓɚɜɍɢɔɑɕ ɟɝɜɑɐəɑəəɧɑ ɓəɌɣɑəɔɫ ɛɜɚɘɔəɑəɢɔɔ 

ɚɛɟɡɚɗɔ ɐɚ ȭȾ ɚɖɌɓɌɗɔɝɨ Ɏɧɤɑ, ɣɑɘ ɟ ɍɚɗɨəɧɡ ɝ 

ɛɚɗəɚɕ ɜɑɓɚɜɍɢɔɑɕ ɚɛɟɡɚɗɔ ɔ ɝɚɝɞɌɎɔɗɔ 6,1Ñ1,7 

ɘɘ ɔ 4,6Ñ1,8 ɘɘ ɝɚɚɞɎɑɞɝɞɎɑəəɚ (t=5,583, 

p 0̓,0001) ( ɞɌɍɗ. ʈ1). ȴɓ ɜɔɝɟəɖɌ 4 Ɍ ɝɗɑɐɟɑɞ, 

ɣɞɚ Ɏ ɏɜɟɛɛɑ ɍɚɗɨəɧɡ ɝ ɛɚɗəɚɕ ɜɑɓɚɜɍɢɔɑɕ ɟɎɑ-

Ɍɗɨəɚɕ ɘɑɗɌəɚɘɧ ɛɜɑɚɍɗɌɐɌɗɔ ɚɛɟɡɚɗɔ ɘɌɗɧɡ (h 

ɐɚ 3,0 ɘɘ) ɔ ɝɜɑɐəɔɡ (h ɚɞ 3,1 ɐɚ 6,0 ɘɘ) ɜɌɓɘɑ-

ɜɚɎ ɔ ɝɚɝɞɌɎɔɗɔ 19,8% (ɛɜɔ ɛɚɗəɚɕ ɜɑɓɚɜɍɢɔɔ 

ȿȸ) ɛɜɚɞɔɎ 3,4% (ɛɜɔ ɣɌɝɞɔɣəɚɕ ɜɑɓɚɜɍɢɔɔ ȿȸ) 

ɔ 58,1% (ɛɜɔ ɛɚɗəɚɕ ɜɑɓɚɜɍɢɔɔ ȿȸ) ɛɜɚɞɔɎ 

47,1% (ɛɜɔ ɣɌɝɞɔɣəɚɕ ɜɑɓɚɜɍɢɔɔ ȿȸ) ɝɚɚɞɎɑɞ-

ɝɞɎɑəəɚ. Ȯ ɞɚ ɒɑ Ɏɜɑɘɫ, Ɏ ɏɜɟɛɛɑ ɍɚɗɨəɧɡ ɝ ɣɌ-

ɝɞɔɣəɚɕ ɜɑɓɚɜɍɢɔɑɕ ɛɜɑɚɍɗɌɐɌɗɔ ɍɚɗɨəɧɑ ɝ 

ɍɚɗɨɤɔɘɔ ɜɌɓɘɑɜɌɘɔ ɚɛɟɡɚɗɔ (Ȗ2=22,471, 

p<0,0001). Ⱦɑɘ əɑ ɘɑəɑɑ, əɑɚɍɡɚɐɔɘɚ ɚɍɜɌɞɔɞɨ 

ɎəɔɘɌəɔɑ əɌ ɞɚɞ ɠɌɖɞ, ɣɞɚ 22,09% ɛɚɗəɧɡ ɜɑ-

ɓɚɜɍɢɔɕ ɛɜɔɡɚɐɔɞɝɫ əɌ ɐɚɗɪ ɚɛɟɡɚɗɑɕ ɍɚɗɨɤɔɡ 

ɜɌɓɘɑɜɚɎ (h 6,1-9,0 ɘɘ). ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɛɜɚɘɔ-

əɑəɢɔɫ ɫɎɗɫɑɞɝɫ ɚɐəɔɘ ɔɓ ɎɌɒəɧɡ, əɚ əɑ ɑɐɔə-

ɝɞɎɑəəɧɘ ɠɌɖɞɚɜɚɘ, Ɏɗɔɫɪɥɔɘ əɌ ɝɞɑɛɑəɨ ɜɑ-

ɓɚɜɍɢɔɔ ɚɛɟɡɚɗɔ ɛɚɝɗɑ ɍɜɌɡɔɞɑɜɌɛɔɔ.  

ȬəɌɗɔɓ ɝɞɜɟɖɞɟɜəɧɡ ɡɌɜɌɖɞɑɜɔɝɞɔɖ ɟɎɑ-

Ɍɗɨəɧɡ ɘɑɗɌəɚɘ, ɚɝəɚɎɌəəɧɕ əɌ ɚɢɑəɖɑ ɐɑəɝɔ-

ɞɚɘɑɞɜɔɣɑɝɖɔɡ ɛɚɖɌɓɌɞɑɗɑɕ, ɞɌɖɒɑ ɛɚɖɌɓɌɗ əɑ-

ɖɚɞɚɜɧɑ ɜɌɓɗɔɣɔɫ ɟ ɍɚɗɨəɧɡ ɝ ɜɌɓɗɔɣəɧɘ ɞɑɜɌ-

ɛɑɎɞɔɣɑɝɖɔɘ ɔɝɡɚɐɚɘ. ȮɧɫɎɗɑəɚ, ɣɞɚ Ɏ ɏɜɟɛɛɑ 

ɍɚɗɨəɧɡ ɝ ɛɚɗəɚɕ ɜɑɓɚɜɍɢɔɑɕ ȿȸ ɐɑəɝɔɞɚɘɑɞ-

ɜɔɣɑɝɖɔɑ ɡɌɜɌɖɞɑɜɔɝɞɔɖɔ Ɏ ɚɍɗɌɝɞɔ Ɏɑɜɡɟɤɖɔ 

ɚɛɟɡɚɗɔ (A3), Ɍ ɞɌɖɒɑ ɝɜɑɐəɔɑ ɓəɌɣɑəɔɫ ɛɚ ɞɜɑɘ 

ɛɚɖɌɓɌɞɑɗɫɘ, ɜɌɝɝɣɔɞɌəəɧɘ Ɏ ɜɌɓɗɔɣəɧɡ 

ɟɣɌɝɞɖɌɡ ȿȸ (Ȭɝɜ), ɚɖɌɓɌɗɔɝɨ əɔɒɑ, ɣɑɘ ɟ ɍɚɗɨ-

əɧɡ ɝ ɣɌɝɞɔɣəɚɕ ɜɑɓɚɜɍɢɔɑɕ (ɐɗɫ A3, U=2187,5, 

p=0,014; ɐɗɫ Acp, U=2375,5, p=0,033). Ȯ ɚɝɞɌɗɨ-

əɧɡ ɝɗɟɣɌɫɡ ɘɑɒɏɜɟɛɛɚɎɧɑ ɝɜɌɎəɑəɔɫ ɐɑəɝɔ-

ɞɚɘɑɞɜɔɣɑɝɖɔɡ ɡɌɜɌɖɞɑɜɔɝɞɔɖ əɑ ɛɜɚɐɑɘɚə-

ɝɞɜɔɜɚɎɌɗɔ ɜɌɓɗɔɣɔɕ (p>0,05) (ɞɌɍɗ. ʈ1). 

Ȼɚ ɩɡɚɏɜɌɠɔɣɑɝɖɚɕ ɠɚɜɘɑ əɌɘɔ Ɏɧɐɑɗɑəɧ 

ɖɟɛɚɗɚɚɍɜɌɓəɧɑ (n=121, 63%), ɏɜɔɍɚɎɔɐəɧɑ 

(n=57, 29,7%) ɔ ɚɛɟɡɚɗɔ əɑɛɜɌɎɔɗɨəɚɕ ɠɚɜɘɧ 

(n=14, 7,3%) (ɜɔɝ. 3). 

ȬəɌɗɔɓ ɜɑɏɜɑɝɝɔɔ ɟɎɑɌɗɨəɧɡ ɘɑɗɌəɚɘ ɛɚ-

ɝɗɑ ɍɜɌɡɔɞɑɜɌɛɔɔ ɛɚɖɌɓɌɗ, ɣɞɚ Ɏ ɏɜɟɛɛɑ ɍɚɗɨ-

əɧɡ ɝ ɛɚɗəɚɕ ɜɑɓɚɜɍɢɔɑɕ ɚɛɟɡɚɗɔ ɛɜɑɚɍɗɌɐɌɗɔ 

ɗɔɢɌ ɝ ɖɟɛɚɗɚɚɍɜɌɓəɚɕ (65 ɛɜɚɞɔɎ 49 ɍɚɗɨəɧɡ) ɔ 

əɑɛɜɌɎɔɗɨəɚɕ (9 ɛɜɚɞɔɎ 2 ɍɚɗɨəɧɡ) ɠɚɜɘɚɕ ȿȸ, 

Ɏ ɞɚ Ɏɜɑɘɫ ɖɌɖ Ɏ ɏɜɟɛɛɑ ɍɚɗɨəɧɡ ɝ ɣɌɝɞɔɣəɚɕ 

ɜɑɓɚɜɍɢɔɑɕ, əɌɚɍɚɜɚɞ, ɛɜɑɎɌɗɔɜɚɎɌɗɔ ɍɚɗɨəɧɑ ɝ 

ɏɜɔɍɚɎɔɐəɚɕ ȿȸ (35 ɛɜɚɞɔɎ 12 ɍɚɗɨəɧɡ) 

(Ȗ2=17,661, p<0,0001) (ɜɔɝ. 4). Ȼɜɔ ɩɞɚɘ əɑɚɍɡɚ-

ɐɔɘɚ ɞɌɖɒɑ ɚɞɘɑɞɔɞɨ, ɣɞɚ ɔɘɑɗɔɝɨ ɜɌɓɗɔɣɔɫ Ɏ 

ɍɌɓɚɎɧɡ ɟɝɜɑɐəɑəəɧɡ ɓəɌɣɑəɔɫɡ ɛɜɚɘɔəɑəɢɔɔ 

ɛɜɔ ɐɌəəɧɡ ɩɡɚɏɜɌɠɔɣɑɝɖɔɡ ɎɌɜɔɌəɞɌɡ ɚɛɟɡɚ-

ɗɔ: ɛɜɔ ɖɟɛɚɗɚɚɍɜɌɓəɧɡ ð 4,9Ñ1,6 ɘɘ, ɏɜɔɍɚ-

Ɏɔɐəɧɡ 6,8Ñ1,6 ɘɘ ɔ ɛɜɔ əɑɛɜɌɎɔɗɨəɚɕ ɠɚɜɘɑ 

ð 3,9Ñ1,8 ɘɘ (F=32,693, p0̓,0001) ( ɞɌɍɗ. ʈ2).  
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ȼɔɝ. 1 (Fig. 1) 

ȼɔɝ.1.  ɀɚɞɚɏɜɌɠɔɫ. 

ȹɌɍɚɜ 106 Ru/ 106 Rh ɚɠɞɌɗɨɘɚɌɛɛɗɔɖɌɞɚɜɚɎ ɐɗɫ ɍɜɌɡɔɞɑɜɌ-

ɛɔɔ (ɀɔɓɔɖɚ-ɉəɑɜɏɑɞɔɣɑɝɖɔɕ ɔəɝɞɔɞɟɞ ȯɚɝɟɐɌɜɝɞɎɑəəɚɏɚ 

əɌɟɣəɚɏɚ ɢɑəɞɜɌ ȼɚɝɝɔɕɝɖɚɕ ɀɑɐɑɜɌɢɔɔ, ɏ. Ⱥɍəɔəɝɖ). 

Fig. 1.  Photo.  

The set of  106 Ru/ 106 Rh ophthalmic applicator for brach y-

therapy (Institute for Physics and Power Engineering, O b-

ninsk).  

 

ȼɔɝ. 2 Ɍ (Fig. 2 Ɍ) 

 

ȼɔɝ. 2 ɍ (Fig. 2 Ɏ) 

 

ȼɔɝ. 2 Ɏ (Fig. 2 ɝ) 

ȼɔɝ. 2. ɀɚɞɚɏɜɌɠɔɔ.  ȺɠɞɌɗɨɘɚɝɖɚɛɔɣɑɝɖɌɫ ɖɌɜɞɔəɌ ɘɑɗɌəɚɘɧ ɡɚɜɔɚɔɐɑɔ ɛɚɝɗɑ ɍɜɌɡɔɞɑɜɌɛɔɔ. 

Ɍ ð  ȻɚɗəɌɫ ɜɑɓɚɜɍɢɔɫ ɚɛɟɡɚɗɔ. Ⱥɛɜɑɐɑɗɫɑɞɝɫ ɛɗɚɝɖɔɕ ɡɚɜɔɚɜɑɞɔəɌɗɨəɧɕ ɜɟɍɑɢ. 

ɍ ð ɃɌɝɞɔɣəɌɫ ɜɑɓɚɜɍɢɔɫ ɚɛɟɡɚɗɔ. ȹɌ ɠɚəɑ ɡɚɜɔɚɜɑɞɔəɌɗɨəɚɏɚ ɜɟɍɢɌ ɚɛɜɑɐɑɗɫɑɞɝɫ ɚɝɞɌɞɚɣəɌɫ ɚɛɟɡɚɗɑɎɌɫ ɞɖɌəɨ 

Ɍɝɛɔɐəɚɏɚ ɢɎɑɞɌ. 

Ɏ ð Ȼɜɚɐɚɗɒɑəəɧɕ ɜɚɝɞ ɚɛɟɡɚɗɔ. ȺɞɘɑɣɌɑɞɝɫ ɜɚɝɞ ɚɛɟɡɚɗɔ Ɏɚɖɜɟɏ ɐɔɝɖɌ ɓɜɔɞɑɗɨəɚɏɚ əɑɜɎɌ. 

Fig. 2.  Photo. Ophthalmoscopic features of uveal melanoma after brachytherapy.  

Ɍ ð  Complete tumor resorption. There is a thin chorioretinal scar.  

b ð Partial tumor resorption. On the background of chorioretinal scar there is a residual tumor of slate colour.   

c ð Continued tumor growth. There is a continued tumor growth around the o ptic nerve.   
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ȺɐəɌɖɚ ɚɍɜɌɥɌɑɞ əɌ ɝɑɍɫ ɎəɔɘɌəɔɑ ɔ ɞɚ 

ɚɍɝɞɚɫɞɑɗɨɝɞɎɚ, ɣɞɚ ɛɜɔ ɛɚɗəɚɕ ɔ ɣɌɝɞɔɣəɚɕ 

ɜɑɏɜɑɝɝɔɔ ɚɞɘɑɣɌɪɞɝɫ ɜɌɓɗɔɣɔɫ Ɏ ɓəɌɣɑəɔɫɡ 

ɛɜɚɘɔəɑəɢɔɔ ɞɚɗɨɖɚ ɟ ɍɚɗɨəɧɡ ɝ ɖɟɛɚɗɚɚɍɜɌɓ-

əɚɕ ȿȸ, Ɏ ɞɚ Ɏɜɑɘɫ ɖɌɖ ɛɜɔ ɏɜɔɍɚɎɔɐəɚɕ ɔ ȿȸ 

əɑɛɜɌɎɔɗɨəɚɕ ɠɚɜɘɧ ɜɌɓɘɑɜɧ ɚɛɟɡɚɗɔ əɑ ɜɌɓ-

ɗɔɣɌɗɔɝɨ (ɞɌɍɗ. ʈ2). 

Ȼɚɝɖɚɗɨɖɟ ɌɐɑɖɎɌɞəɌɫ ɎɌɝɖɟɗɫɜɔɓɌɢɔɫ ɫɎ-

ɗɫɑɞɝɫ əɑɚɍɡɚɐɔɘɧɘ ɟɝɗɚɎɔɑɘ ɐɗɫ ɜɚɝɞɌ ɔ ɒɔɓ-

əɑɐɑɫɞɑɗɨəɚɝɞɔ ɓɗɚɖɌɣɑɝɞɎɑəəɚɕ ɚɛɟɡɚɗɔ, ɘɧ 

ɔɓɟɣɔɗɔ ɑɑ ɜɚɗɨ əɌ ɡɌɜɌɖɞɑɜ ɜɑɏɜɑɝɝɔɔ ɟɎɑɌɗɨ-

əɚɕ ɘɑɗɌəɚɘɧ ɛɚɝɗɑ ɍɜɌɡɔɞɑɜɌɛɔɔ. ɃɌɝɞɚɞɌ 

əɌɍɗɪɐɌɑɘɧɡ ɩɡɚɏɜɌɠɔɣɑɝɖɔɡ ɞɔɛɚɎ ɎɌɝɖɟɗɫ-

ɜɔɓɌɢɔɔ ɛɜɑɐɝɞɌɎɗɑəɌ Ɏ ɞɌɍɗɔɢɑ ʈ1, ɔɓ ɖɚɞɚ-

ɜɚɕ ɝɗɑɐɟɑɞ, ɣɞɚ Ɏ ɍɚɗɨɤɔəɝɞɎɑ ɝɗɟɣɌɑɎ ȿȸ ɍɧ-

ɗɔ ɛɜɑɐɝɞɌɎɗɑəɧ ɏɔɛɑɜɎɌɝɖɟɗɫɜəɧɘ ɎɌɜɔɌəɞɚɘ 

(n=104, 54,2%), ɣɑɘ ɏɔɛɚɎɌɝɖɟɗɫɜəɧɘ (n=86, 

44,8%).  

Ȼɜɔ ɩɞɚɘ əɑɚɍɡɚɐɔɘɚ ɚɞɘɑɞɔɞɨ, ɣɞɚ 

ɟɝɜɑɐəɑəəɧɑ ɓəɌɣɑəɔɫ ɛɜɚɘɔəɑəɢɔɔ ɟ ɍɚɗɨəɧɡ 

ɝ ɏɔɛɚ- ɔ ɏɔɛɑɜɎɌɝɖɟɗɫɜəɧɘɔ ɎɌɜɔɌəɞɌɘɔ ɐɑ-

ɘɚəɝɞɜɔɜɚɎɌɗɔ ɝɡɚɒɔɑ ɓəɌɣɑəɔɫ ɔ ɝɞɌɞɔɝɞɔɣɑ-

ɝɖɔ əɑ ɜɌɓɗɔɣɌɗɔɝɨ, ɝɚɝɞɌɎɔɎ 5,4Ñ1,82 ɘɘ ɔ 

5,4Ñ1,90 ɘɘ ɝɚɚɞɎɑɞɝɞɎɑəəɚ (p>0,05). ȻɜɚɎɑɐɑə-

əɌɫ ɚɢɑəɖɌ ɚɝɚɍɑəəɚɝɞɑɕ ɜɑɏɜɑɝɝɔɔ ɚɛɟɡɚɗɔ ɝ 

ɟɣɑɞɚɘ ɛɗɚɞəɚɝɞɔ ɜɌɝɛɜɑɐɑɗɑəɔɫ ɝɚɍɝɞɎɑəəɚɕ 

ɝɚɝɟɐɔɝɞɚɕ ɝɑɞɔ ɛɚɓɎɚɗɔɗɌ ɎɧɫɎɔɞɨ, ɣɞɚ ɟ ɍɚɗɨ-

əɧɡ ɝ ɏɔɛɑɜɎɌɝɖɟɗɫɜəɧɘ ɞɔɛɚɘ ɣɌɥɑ ɚɞɘɑɣɌ-

ɗɌɝɨ ɛɚɗəɌɫ ɜɑɓɚɜɍɢɔɫ ɚɛɟɡɚɗɔ ɛɚɝɗɑ ɍɜɌɡɔɞɑ-

ɜɌɛɔɔ, ɣɑɘ ɟ ɍɚɗɨəɧɡ ɝ ɏɔɛɚɎɌɝɖɟɗɫɜəɧɘ ɞɔ-

ɛɚɘ, ɝɚɝɞɌɎɔɎ 54,6% ɛɜɚɞɔɎ 43,0% ɝɚɚɞɎɑɞ-

ɝɞɎɑəəɚ, ɚɐəɌɖɚ ɐɌəəɧɑ ɜɌɓɗɔɣɔɫ ɚɖɌɓɌɗɔɝɨ 

ɝɞɌɞɔɝɞɔɣɑɝɖɔ əɑɓəɌɣɔɘɧɘɔ (p>0,05) (ɜɔɝ. 3 Ɏ). 

ɉɡɚɏɜɌɠɔɣɑɝɖɔ ɌɎɌɝɖɟɗɫɜəɧɘɔ ɚɖɌɓɌɗɔɝɨ ɚɛɟ-

ɡɚɗɔ ɞɚɗɨɖɚ ɟ ɐɎɟɡ ɍɚɗɨəɧɡ (1%), ɖɚɞɚɜɧɑ ɛɚɝɗɑ 

ȭȾ ɛɚɐɎɑɜɏɗɔɝɨ ɛɚɗəɚɕ ɜɑɓɚɜɍɢɔɔ (ɛɜɚɘɔəɑə-

ɢɔɫ 1,4 ɘɘ ɔ 2,3 ɘɘ) (ɜɔɝ. 4 Ɏ).  

Ȼɚɘɔɘɚ ɝɞɑɛɑəɔ ɎɧɜɌɒɑəəɚɝɞɔ ɎɌɝɖɟɗɫ-

ɜɔɓɌɢɔɔ ɟɎɑɌɗɨəɧɡ ɘɑɗɌəɚɘ (ɛɗɚɞəɚɝɞɔ ɜɌɝɛɜɑ-

ɐɑɗɑəɔɫ ɢɎɑɞɚɎɧɡ ɖɌɜɞɚɏɜɌɘɘ ɛɚɞɚɖɚɎ), ɚɛɜɑ-

ɐɑɗɑəəɧɕ ɔəɞɑɜɑɝ ɎɧɓɧɎɌɑɞ ɡɌɜɌɖɞɑɜ ɜɌɝɛɜɑ-

ɐɑɗɑəɔɫ ɝɚɝɟɐɚɎ (ɢɎɑɞɚɎɧɡ ɖɌɜɞɚɏɜɌɘɘ ɛɚɞɚ-

ɖɚɎ) (ɂȶ) Ɏ ɞɚɗɥɑ ɚɛɟɡɚɗɔ ɔ ɔɡ ɜɚɗɨ əɌ ɐɔəɌɘɔ-

ɖɟ ɜɑɏɜɑɝɝɔɔ ɛɚɝɗɑ ɍɜɌɡɔɞɑɜɌɛɔɔ. Ȯ ɓɌɎɔɝɔɘɚ-

ɝɞɔ ɚɞ ɜɌɝɛɜɑɐɑɗɑəɔɫ ɝɚɝɟɐɚɎ (ɂȶ) Ɏ ɛɜɚɑɖɢɔɔ 

ɚɛɟɡɚɗɔ əɌɘɔ Ɏɧɐɑɗɑəɧ 7 ɎɌɜɔɌəɞɚɎ ɎɌɝɖɟɗɫ-

ɜɔɓɌɢɔɔ ɟɎɑɌɗɨəɧɡ ɘɑɗɌəɚɘ: 1 ð ɜɌɝɛɜɑɐɑɗɑəɔɑ 

ɂȶ ɛɜɑɔɘɟɥɑɝɞɎɑəəɚ Ɏ ɢɑəɞɜɌɗɨəɚɕ ɣɌɝɞɔ ɚɛɟ-

ɡɚɗɔ, 2 ð ɍɗɔɒɑ ɖ ɑɑ Ɏɑɜɡɟɤɖɑ, 3 ð ɛɑɜɔɠɑɜɔɣɑ-

ɝɖɔɕ ɚɞɐɑɗ (çɖɜɌɫè) ɚɛɟɡɚɗɔ, 4 ð ɜɌɎəɚɘɑɜəɚɑ 

ɜɌɝɛɜɑɐɑɗɑəɔɑ ɝɚɝɟɐɚɎ ɛɚ Ɏɝɑɕ ɞɚɗɥɔəɑ ɚɛɟɡɚ-

ɗɔ, 5 ð ɚɝəɚɎɌəɔɑ ɔ ɢɑəɞɜɌɗɨəɌɫ ɣɌɝɞɨ ɚɛɟɡɚɗɔ, 

6 ð ɢɑəɞɜɌɗɨəɌɫ ɣɌɝɞɨ ɔ ɛɑɜɔɠɑɜɔɣɑɝɖɔɕ ɚɞɐɑɗ 

ɚɛɟɡɚɗɔ, 7 ð ɚɝəɚɎɌəɔɑ ɚɛɟɡɚɗɔ. ȬəɌɗɔɓ ɜɑɓɟɗɨ-

ɞɌɞɚɎ ɍɜɌɡɔɞɑɜɌɛɔɔ ɝ ɟɣɑɞɚɘ ɐɌəəɚɏɚ ɠɌɖɞɚɜɌ 

ɛɚɖɌɓɌɗ, ɣɞɚ ɛɚɗəɌɫ ɜɑɓɚɜɍɢɔɫ ɟɎɑɌɗɨəɚɕ ɘɑɗɌ-

əɚɘɧ ɣɌɥɑ əɌɍɗɪɐɌɗɌɝɨ ɟ ɍɚɗɨəɧɡ ɝ ɛɜɑɔɘɟɥɑ-

ɝɞɎɑəəɧɘ ɜɌɝɛɜɑɐɑɗɑəɔɑɘ ɝɚɝɟɐɚɎ ɛɚ ɛɑɜɔɠɑ-

ɜɔɔ ɚɍɜɌɓɚɎɌəɔɫ (ɞɔɛ 3) ɔ ɛɜɔ ɜɌɎəɚɘɑɜəɚɘ 

ɜɌɝɛɜɑɐɑɗɑəɔɔ ɛɚ Ɏɝɑɕ ɞɚɗɥɔəɑ ɚɛɟɡɚɗɔ (ɞɔɛ 4), 

Ɏ ɞɚ Ɏɜɑɘɫ ɖɌɖ ɛɜɔ ɣɌɝɞɔɣəɚɕ ɜɑɓɚɜɍɢɔɔ ȿȸ 

ɛɜɑɚɍɗɌɐɌɗɔ ȿȸ ɝ ɜɌɝɛɜɑɐɑɗɑəɔɑɘ ɝɚɍɝɞɎɑəəɧɡ 

ɝɚɝɟɐɚɎ ɍɗɔɒɑ ɖ Ɏɑɜɡɟɤɖɑ ɚɛɟɡɚɗɔ (ɞɔɛ 2), Ɏ 

ɚɍɗɌɝɞɔ ɚɝəɚɎɌəɔɫ (ɞɔɛ 1), Ɍ ɞɌɖɒɑ Ɏ ɚɍɗɌɝɞɔ 

ɚɝəɚɎɌəɔɫ ɔ ɢɑəɞɜɌɗɨəɚɕ ɣɌɝɞɔ ɚɛɟɡɚɗɔ (ɞɔɛ 5) 

(Ȗ2=14,887, p=0,037) (ɜɔɝ. 5). 

ȬəɌɗɔɓ ɐɚɛɛɗɑɜɚɎɝɖɔɡ ɡɌɜɌɖɞɑɜɔɝɞɔɖ 

ɖɜɚɎɚɞɚɖɌ, ɖɌɖ ɗɔəɑɕəɧɡ ɝɖɚɜɚɝɞəɧɡ ɛɚɖɌɓɌɞɑ-

ɗɑɕ ɖɜɚɎɚɞɚɖɌ (Vps, Ved, TAMX), ɞɌɖ ɔ ɔəɐɑɖɝɚɎ 

ɛɑɜɔɠɑɜɔɣɑɝɖɚɏɚ ɝɚɛɜɚɞɔɎɗɑəɔɫ (RI, PI), əɑ 

ɛɜɚɐɑɘɚəɝɞɜɔɜɚɎɌɗɔ ɓəɌɣɔɘɧɡ ɜɌɓɗɔɣɔɕ ɟ 

ɍɚɗɨəɧɡ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɝɞɑɛɑəɔ ɩɠɠɑɖɞɔɎ-

əɚɝɞɔ ȭȾ (p>0,05).  

ȹɌɘɔ ɟɝɞɌəɚɎɗɑəɧ ɖɚɜɜɑɗɫɢɔɚəəɧɑ ɝɎɫɓɔ 

ɘɑɒɐɟ ɜɌɓɘɑɜəɧɘɔ ɏɜɟɛɛɌɘɔ ɚɛɟɡɚɗɔ (ɛɜɚɘɔ-

əɑəɢɔɑɕ) ɝ ɌəɏɔɚɌɜɡɔɞɑɖɞɚəɔɖɚɕ (r=0,324, 

p<0,0001) ɔ ɩɡɚɏɜɌɠɔɣɑɝɖɚɕ ɠɚɜɘɚɕ ɚɛɟɡɚɗɔ 

(r=0,259, p=0,001). ȮɧɫɎɗɑəəɧɑ ɖɚɜɜɑɗɫɢɔɚə-

əɧɑ ɝɎɫɓɔ ɐɑɘɚəɝɞɜɔɜɟɪɞ ɞɚɞ ɠɌɖɞ, ɣɞɚ ɐɌəəɧɑ 

ɖɜɔɞɑɜɔɔ ɞɑɝəɚ ɝɎɫɓɌəɧ ɘɑɒɐɟ ɝɚɍɚɕ ɔ ɔɓɘɑəɑ-

əɔɑ ɚɐəɔɡ ɛɜɔɎɚɐɔɞ ɖ ɚɒɔɐɌɑɘɚɘɟ ɔɓɘɑəɑəɔɪ 

ɐɜɟɏɔɡ, ɔ ɝɎɔɐɑɞɑɗɨɝɞɎɟɑɞ ɚ ɑɐɔəɚɕ ɠɟəɖɢɔɚ-

əɌɗɨəɚɕ ɝɔɝɞɑɘɑ ɚɛɟɡɚɗɔ.  

Ȱɗɫ ɛɜɚɏəɚɓɔɜɚɎɌəɔɫ Ɏɑɜɚɫɞəɚɝɞɔ ɐɚɝɞɔ-

ɒɑəɔɫ ɛɚɗəɚɕ ɜɑɓɚɜɍɢɔɔ ɟɎɑɌɗɨəɚɕ ɘɑɗɌəɚɘɧ 

ɛɚɝɗɑ ɍɜɌɡɔɞɑɜɌɛɔɔ ɛɜɚɎɑɐɑə ɗɚɏɔɝɞɔɣɑɝɖɔɕ 

ɜɑɏɜɑɝɝɔɚəəɧɕ ɌəɌɗɔɓ ɝ ɛɜɔɘɑəɑəɔɑɘ ɘɑɞɚɐɌ 

ɛɚɤɌɏɚɎɚɏɚ ɔɝɖɗɪɣɑəɔɫ ɛɜɑɐɔɖɞɚɜɚɎ. ȼɑɓɟɗɨɞɌ-

ɞɧ ɐɌəəɚɏɚ ɌəɌɗɔɓɌ ɛɚɖɌɓɌɗɔ, ɣɞɚ ɞɜɔ ɠɌɖɞɚɜɌ 

ɍɧɗɔ Ɏɖɗɪɣɑəɧ Ɏ ɜɑɏɜɑɝɝɔɚəəɟɪ ɘɚɐɑɗɨ ɛɚɗ-

əɚɕ/ɣɌɝɞɔɣəɚɕ ɜɑɏɜɑɝɝɔɔ ɟɎɑɌɗɨəɚɕ ɘɑɗɌəɚɘɧ 

ɛɚɝɗɑ ɍɜɌɡɔɞɑɜɌɛɔɔ: 1) ɘɑɞɜɔɣɑɝɖɌɫ ɏɜɟɛɛɌ 

(ɛɜɚɘɔəɑəɢɔɫ ɚɛɟɡɚɗɔ), 2) ɌəɏɔɚɌɜɡɔɞɑɖɞɚəɔɖɌ 

ɔ 3) ɩɡɚɏɜɌɠɔɣɑɝɖɌɫ ɠɚɜɘɌ ɚɛɟɡɚɗɔ. Ȯ ɜɑɓɟɗɨ-

ɞɌɞɑ ɘɌɞɑɘɌɞɔɣɑɝɖɚɏɚ ɘɚɐɑɗɔɜɚɎɌəɔɫ ɟɝɞɌəɚ-

Ɏɔɗɔ, ɣɞɚ ɞɚɣəɚɝɞɨ ɛɜɚɏəɚɓɌ ɜɑɓɚɜɍɢɔɔ ȿȸ 

(ɛɚɗəɚɕ/ɣɌɝɞɔɣəɚɕ) ɛɚɝɗɑ ȭȾ ɛɜɔ ɎɓɌɔɘɚɐɑɕ-

ɝɞɎɔɔ ɐɌəəɧɡ ɛɜɑɐɔɖɞɚɜɚɎ ɝɚɝɞɌɎɗɫɑɞ 71,2% 

(Ȗ2=44,888, p0̓,0001).  

ȽɞɌɍɔɗɔɓɌɢɔɫ ɛɜɚɢɑɝɝɌ ɔɘɑɗɌ ɘɑɝɞɚ ɟ 6 

ɍɚɗɨəɧɡ, ɟ 5 ɔɓ əɔɡ ɚɛɟɡɚɗɨ ɗɚɖɌɗɔɓɚɎɌɗɌɝɨ Ɏ 

ɡɚɜɔɚɔɐɑɑ, ɢɔɗɔɚɡɚɜɔɚɔɐɌɗɨəɌɫ ɚɞɘɑɣɑəɌ ɟ ɚɐ-

əɚɏɚ ɍɚɗɨəɚɏɚ. Ȼɜɚɘɔəɑəɢɔɫ Ɏ ɐɌəəɚɕ ɏɜɟɛɛɑ 

ɍɚɗɨəɧɡ ɚɖɌɓɌɗɌɝɨ əɌɔɍɚɗɑɑ Ɏɧɝɚɖɚɕ ð 6,9Ñ1,4 

(ɚɞ 5,6 ɐɚ 9,3) (ɞɌɍɗ. ʈ1). ȴɓ-ɓɌ əɑɍɚɗɨɤɚɕ ɔɡ 

Ɏɧɍɚɜɖɔ, ɓəɌɣɔɘɧɡ ɝɎɫɓɑɕ ɝ ɜɌɓɗɔɣəɧɘɔ ɖɗɔ-

əɔɖɚ-ɩɡɚɏɜɌɠɔɣɑɝɖɔɘɔ ɖɜɔɞɑɜɔɫɘɔ ɟ ɐɌəəɚɕ 

ɏɜɟɛɛɧ ɎɧɫɎɔɞɨ əɑ ɟɐɌɗɚɝɨ (p>0,05).  

Ȼɜɚɐɚɗɒɑəəɧɕ ɜɚɝɞ Ɏ ɡɚɐɑ ɐɔəɌɘɔɣɑɝɖɚɏɚ 

əɌɍɗɪɐɑəɔɫ ɟɝɞɌəɚɎɗɑə ɟ 14 ɍɚɗɨəɧɡ (7,3%) 

(ɜɔɝ. 2 Ɏ). ȭɚɗɑɑ ɣɑɘ ɟ ɛɚɗɚɎɔəɧ ɍɚɗɨəɧɡ ɛɜɚ-

ɐɚɗɒɑəəɧɕ ɜɚɝɞ ɚɛɟɡɚɗɔ ɚɞɘɑɣɑə Ɏ ɛɑɜɎɧɑ 18-

24 ɘɑɝɫɢɑɎ ɛɚɝɗɑ ɍɜɌɡɔɞɑɜɌɛɔɔ, ɞɚ ɑɝɞɨ Ɏ ɛɑɜɔ-

ɚɐ ɛɜɚɐɚɗɒɌɪɥɑɕɝɫ ɗɟɣɑɎɚɕ ɜɑɌɖɢɔɔ (ɜɔɝ. 6 Ɍ). 

Ȼɚ ɗɚɖɌɗɔɓɌɢɔɔ ɛɜɑɚɍɗɌɐɌɗɔ ɘɑɗɌəɚɘɧ ɡɚɜɔɚɔ-

ɐɑɔ (12 ɍɚɗɨəɧɡ) ɛɜɚɞɔɎ ɘɑɗɌəɚɘ ɢɔɗɔɚɡɚɜɔɚɔ-

ɐɌɗɨəɚɕ ɗɚɖɌɗɔɓɌɢɔɔ (ɟ ɐɎɟɡ ɍɚɗɨəɚɏɚ) (ɞɌɍɗ. 

ʈ1), Ɍ ɔɓ əɔɡ ð ɍɚɗɨɤɔəɝɞɎɚ (8 ɍɚɗɨəɧɡ) ɔɘɑɗɔ 

ɪɖɝɞɌ- ɔɗɔ ɛɌɜɌɛɌɛɔɗɗɫɜəɟɪ ɗɚɖɌɗɔɓɌɢɔɪ 

(Ȗ2=4,388, p=0,036).  Ȼɜɚɐɚɗɒɑəəɧɕ  ɜɚɝɞ  ɓɌ- 
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ȾɌɍɗɔɢɌ ʈ1. ɹʘʟʦʚʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʙʦʣʴʥʳʭ ʫʚʝʘʣʴʥʦʡ ʤʝʣʘʥʦʤʦʡ (ʋʄ), ʧʦʜʚʝʨʛʰʠʭʩʷ ʙʨʘʭʠʪʝ-

ʨʘʧʠʠ. 

ʇʨʠʟʥʘʢ/ʇʘʨʘʤʝʪʨ 

ʇʦʣʥʘʷ ʨʝ-

ʟʦʨʙʮʠʷ 

(n=86) 

ʏʘʩʪʠʯʥʘʷ ʨʝ-

ʟʦʨʙʮʠʷ (n=86) 

ʉʪʘʙʠʣʠʟʘʮʠʷ 

ʧʨʦʮʝʩʩʘ 

(n=6) 

ʇʨʦʜʦʣʞʝʥʥʳʡ 

ʨʦʩʪ 

(n=14) 

ɺʦʟʨʘʩʪ, ʣʝʪ 

ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ Ñ ʩʪʘʥʜʘʨʪʥʦʝ ʦʪʢʣʦʥʝʥʠʝ 

(ʤʠʥʠʤʘʣʴʥʦʝ ï ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ) 

54,6Ñ10,6 

(23-72) 

54,2Ñ12,2 

(24-83) 

56,2Ñ13,9 

(33-71) 

50,8Ñ15,8 

(24-76) 

F, p****  0,447, p>0,05 

ʇʦʣ ɾʝʥ (%) 

         ʄʫʞ (%) 

57 (66,3%) 

29 (33,7%) 

51 (59,3%) 

35 (40,7%) 

3 

3 

9 (70,4%) 

4 (28,6%) 

ɢ
2
 ʇʠʨʩʦʥʘ, p 1,438, p>0,05 

ʇʨʦʤʠʥʝʥʮʠʷ, ʤʤ 
4,6Ñ1,8 

(1,4-8,8) 

6,0Ñ1,7 

(2,2-9,4) 

6,9Ñ1,4 

(5,6-9,3) 

5,9Ñ2,0 

(2,5-9,5) 

F, p 11,948, p᾽0,0001 

ɼʠʘʤʝʪʨ ʦʩʥʦʚʘʥʠʷ, ʤʤ 
12,7Ñ2,4 

(6,8-20,0) 

13,2Ñ2,7 

(7,2-18,3) 

11,9Ñ3,8 

(6,0-15,8) 

13,5Ñ3,0 

(8,1-18,5) 

F, p p>0,05 

ʍʦʨʠʦʠʜʘʣʴʥʘʷ (n=175) 

ʎʠʣʠʦʭʦʨʠʦʠʜʘʣʴʥʘʷ 

(n=17) 

80 (93,0%) 78 (90,7%) 5 12 (85,7%) 

6 (7,0%) 9 (9,3%) 1 2 (14,3%) 

ɢ
2
 ʇʠʨʩʦʥʘ, p 1,363, p>0,05 

ɼʝʥʩʠʪʦʤʝʪʨʠʯʝʩʢʠʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ɸ1,ɸ2,ɸ3,ɸʩʨ 

Me [25%;75%]** 

53 [40;75] 

64 [48;78] 

74 [49;98]* 

65,1[48;81]* 

69[43;83] 

66[50;98] 

91,5[57,5;123,5]* 

77,8 [53,8;99,1]* 

79[23,5;123] 

91[30;142,5] 

103[55;159,5] 

90,3[35,5;141,2] 

57[36,5;90,5] 

62[42;86] 

73[51;119] 

63,6[44,7;
5,5] 

ʕʭʦʛʨʘʬʠʯʝʩʢʘʷ ʬʦʨʤʘ  

ʂʫʧʦʣʦʦʙʨʘʟʥʘʷ (n=121) 

ɻʨʠʙʦʚʠʜʥʘʷ (n=57) 

ʅʝʧʨʘʚʠʣʴʥʦʡ ʬʦʨʤʳ 

(n=14) 

 

65 (75,6%) 

12 (15,0%) 

9 (10,4%) 

 

49 (57,0%) 

35 (40,7%) 

2 (2,3%) 

 

1  

5  

0 

 

6 (42,9%) 

5 (35,7%) 

3 (21,4%) 

ɢ
2
 ʇʠʨʩʦʥʘ, p 30,642, p<0,0001 

ɸʚʘʩʢʫʣʷʨʥʳʝ***(n=2) 
 (2,3%) 0 (0,0%) 0 0 

ɻʠʧʦʚʘʩʢʫʣʷʥʳʝ (n=86) 37 (43,0%) 43 (50,0%) 4 2 

ɻʠʧʝʨʚʘʩʢʫʣʷʨʥʳʝ 

(n=104) 
47 (54,7%) 43 (50,0%) 2 12 

ɢ
2
 ʇʠʨʩʦʥʘ, p 7,361, p=0,061  

ʇʨʠʤʝʯʘʥʠʝ: *ʞʠʨʥʳʤ ʰʨʠʬʪʦʤ ʦʪʤʝʯʝʥʳ ʛʨʫʧʧʳ ʩʦ ʟʥʘʯʠʤʳʤʠ ʨʘʟʣʠʯʠʷʤʠ (pԇ0,05); 

** Me [25%;75%]** -ʤʝʜʠʘʥʘ [25 ʠ 75 ʧʨʦʮʝʥʪʠʣʠ]; 

***ʘʚʘʩʢʫʣʷʨʥʳʝ ʋʄ ʥʝ ʫʯʠʪʳʚʘʣʠʩʴ ʚ ʩʨʘʚʥʠʪʝʣʴʥʦʤ ʘʥʘʣʠʟʝ ʠʟ-ʟʘ ʠʭ ʤʘʣʦʡ ʚʳʙʦʨʢʠ; 

****ʢʨʠʪʝʨʠʡ F(ʦʜʥʦʬʘʢʪʦʨʥʳʡ ʜʠʩʧʝʨʩʠʦʥʥʳʡ ʘʥʘʣʠʟ ANOVA), p-ʟʥʘʯʠʤʦʩʪʴ F. 
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ɖɗɪɣɌɗɝɫ Ɏ ɜɚɝɞɑ ɚɛɟɡɚɗɔ, ɖɌɖ Ɏɐɚɗɨ ɚɖɜɟɒəɚ-

ɝɞɔ ɐɔɝɖɌ ɓɜɔɞɑɗɨəɚɏɚ əɑɜɎɌ, ɞɌɖ ɔ Ɏɐɚɗɨ ɚɐəɚɕ 

ɔɓ ɐɜɟɏɔɡ ɑɑ ɏɜɌəɔɢ. Ȼɜɔɣɑɘ, ɖɌɖ ɝɗɑɐɟɑɞ ɔɓ 

ɞɌɍɗɔɢɧ ʈ1, ɔɡ ɟɝɜɑɐəɑəəɧɑ ɓəɌɣɑəɔɫ ɛɜɚɘɔ-

əɑəɢɔɔ əɑ ɛɜɑɎɧɤɌɗɔ ɞɌɖɚɎɧɡ ɟ ɍɚɗɨəɧɡ ɝ ɣɌ-

ɝɞɔɣəɚɕ ɜɑɓɚɜɍɢɔɑɕ ɔɗɔ ɝɚ ɝɞɌɍɔɗɔɓɌɢɔɑɕ ɚɛɟ-

ɡɚɗɑɎɚɏɚ ɛɜɚɢɑɝɝɌ ɔ ɝɚɝɞɌɎɔɗɔ Ɏ ɝɜɑɐəɑɘ 

5,9Ñ2,0 ɘɘ. Ȼɜɚɐɚɗɒɑəəɧɕ ɜɚɝɞ əɌɍɗɪɐɌɗɝɫ 

ɛɜɔ Ɏɝɑɡ ɩɡɚɏɜɌɠɔɣɑɝɖɔɡ ɎɌɜɔɌəɞɌɡ ɟɎɑɌɗɨəɚɕ 

ɘɑɗɌəɚɘɧ, ɚɐəɌɖɚ əɑɝɖɚɗɨɖɚ ɣɌɥɑ ɟ ɍɚɗɨəɧɡ ɝ 

əɑɛɜɌɎɔɗɨəɚɕ ɠɚɜɘɚɕ ɚɛɟɡɚɗɔ (ɟ 1/5 ɍɚɗɨəɧɡ ɝ 

əɑɛɜɌɎɔɗɨəɚɕ ɠɚɜɘɚɕ) (ɜɔɝ. 6 Ɏ). ȹɑ ɟɐɌɗɚɝɨ 

ɎɧɫɎɔɞɨ ɜɌɓɗɔɣɔɕ Ɏ ɣɌɝɞɚɞɑ ɛɜɚɐɚɗɒɑəəɚɏɚ ɜɚ-

ɝɞɌ ɚɞ ɩɡɚɏɜɌɠɔɣɑɝɖɚɕ ɌəɏɔɚɌɜɡɔɞɑɖɞɚəɔɖɔ 

ȿȸ. ȺɐəɌɖɚ ɎɧɫɎɗɑəɚ, ɣɞɚ ɛɜɚɐɚɗɒɑəəɧɕ ɜɚɝɞ 

ɣɌɥɑ ɌɝɝɚɢɔɔɜɚɎɌɗɝɫ ɝ ɏɔɛɑɜɎɌɝɖɟɗɫɜəɧɘ ɎɌ-

ɜɔɌəɞɚɘ ɖɜɚɎɚɝəɌɍɒɑəɔɫ ɚɛɟɡɚɗɔ (Ȗ2=6,069, 

p=0,048) (ɜɔɝ. 6 ɍ). Ȼɜɔ ɩɞɚɘ ɓəɌɣɑəɔɫ ɛɚɎɑɜɡ-

əɚɝɞəɚɕ ɐɚɓɧ, ɐɚɓɧ əɌ Ɏɑɜɡɟɤɖɟ ɚɛɟɡɚɗɔ ɔ 

Ɏɜɑɘɫ ɩɖcɛɚɓɔɢɔɔ ɛɜɔ ȭȾ ɟ ɍɚɗɨəɧɡ ɝ ɛɜɚɐɚɗ-

ɒɑəəɧɘ ɜɚɝɞɚɘ ɓəɌɣɔɘɚ əɑ ɜɌɓɗɔɣɌɗɔɝɨ ɝ ɌəɌ-

ɗɚɏɔɣəɧɘɔ ɐɌəəɧɘɔ ɟ ɍɚɗɨəɧɡ ɝ ɛɚɗəɚɕ ɔ ɣɌ-

ɝɞɔɣəɚɕ ɜɑɓɚɜɍɢɔɑɕ ɚɛɟɡɚɗɔ (pι0,05).  

Ⱥɍɝɟɒɐɑəɔɑ. 

ȭɜɌɡɔɞɑɜɌɛɔɫ ɫɎɗɫɑɞɝɫ ɚɝəɚɎəɧɘ ɘɑɞɚ-

ɐɚɘ ɗɚɖɌɗɨəɚɏɚ ɜɌɓɜɟɤɑəɔɫ ɟɎɑɌɗɨəɚɕ ɘɑɗɌəɚ-

ɘɧ. ȻɗɌəɔɜɚɎɌəɔɑ ɍɜɌɡɔɞɑɜɌɛɔɔ ɚɝɟɥɑɝɞɎɗɫɑɞ-

ɝɫ ɛɚ ɔəɐɔɎɔɐɟɌɗɨəɚɕ ɝɡɑɘɑ ɝ ɟɣɑɞɚɘ ɜɌɓɘɑɜɚɎ 

ɚɛɟɡɚɗɔ (ɖɌɖ ɛɜɚɘɔəɑəɢɔɔ, ɞɌɖ ɔ ɐɔɌɘɑɞɜɌ ɑɑ 

ɚɝəɚɎɌəɔɫ). ȷɔɞɑɜɌɞɟɜəɧɑ ɐɌəəɧɑ ɎɑɝɨɘɌ 

ɚɍɚɍɥɑəəɧɑ ɔ ɓɌɣɌɝɞɟɪ çɩɠɠɑɖɞɔɎəɚɝɞɨè ɚɜɏɌ-

əɚɝɚɡɜɌəɫɪɥɑɏɚ ɗɑɣɑəɔɫ ɚɛɜɑɐɑɗɫɑɞɝɫ çɗɚɖɌɗɨ-

əɧɘ ɖɚəɞɜɚɗɑɘè ɍɑɓ ɐɑɞɌɗɔɓɌɢɔɔ ɝɞɑɛɑəɔ ɜɑ-

ɓɚɜɍɢɔɔ ɚɛɟɡɚɗɔ ɛɚɝɗɑ ɛɜɚɎɑɐɑəəɚɏɚ ɗɑɣɑəɔɫ. 

ȻɜɚɏəɚɓɔɜɚɎɌɞɨ ɩɠɠɑɖɞɔɎəɚɝɞɨ ɗɚɖɌɗɨəɚɏɚ ɗɑ-

ɣɑəɔɫ ȿȸ ɫɎɗɫɑɞɝɫ ɞɜɟɐəɚɕ ɓɌɐɌɣɑɕ, Ɏ ɞɚɒɑ 

Ɏɜɑɘɫ ɔ əɑɚɍɡɚɐɔɘɚɕ ɐɗɫ ɛɗɌəɔɜɚɎɌəɔɫ ɐɌɗɨ-

əɑɕɤɑɏɚ Ɏɑɐɑəɔɫ ɍɚɗɨəɚɏɚ. ɉɘɛɔɜɔɣɑɝɖɔ ɔ əɌ 

ɚɝəɚɎɌəɔɔ ɠɔɓɔɣɑɝɖɔɡ ɡɌɜɌɖɞɑɜɔɝɞɔɖ ɍɑɞɌ-

ɚɍɗɟɣɑəɔɫ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ 106Ru/106Rh ɚɠ-

ɞɌɗɨɘɚɌɛɛɗɔɖɌɞɚɜɚɎ əɌ ɩɠɠɑɖɞɔɎəɚɝɞɨ ɗɚɖɌɗɨ-

əɚɏɚ ɗɑɣɑəɔɫ ɘɚɒəɚ ɜɌɝɝɣɔɞɧɎɌɞɨ ɛɜɔ ɚɛɟɡɚ-

ɗɫɡ, ɜɌɓɘɑɜɧ ɖɚɞɚɜɧɡ əɑ ɛɜɑɎɧɤɌɪɞ ɓəɌɣɑəɔɫ 

ɟɜɚɎəɫ ɛɜɚɘɔəɑəɢɔɔ 6,0 ɘɘ. Ȼɚɗɟɣɑəəɧɑ əɌɘɔ 

ɜɑɓɟɗɨɞɌɞɧ ɚɞɣɌɝɞɔ ɝɚɏɗɌɝɟɪɞɝɫ ɝ ɐɌəəɧɘ ɛɚ-

ɗɚɒɑəɔɑɘ. ȰɑɕɝɞɎɔɞɑɗɨəɚ, ɝ ɟɎɑɗɔɣɑəɔɑɘ ɛɜɚ-

ɘɔəɑəɢɔɔ ɚɛɟɡɚɗɔ ɚɞɘɑɣɌɑɞɝɫ ɟɘɑəɨɤɑəɔɑ ɣɔɝ-

ɗɌ ɍɚɗɨəɧɡ ɝ ɛɚɗəɚɕ ɜɑɓɚɜɍɢɔɑɕ ɚɛɟɡɚɗɔ. ȺɐəɌ-

ɖɚ ɚɍɜɌɥɌɑɞ ɎəɔɘɌəɔɑ ɔ ɞɚ, ɣɞɚ əɑɛɚɗəɌɫ ɜɑ-

ɓɚɜɍɢɔɫ əɌɍɗɪɐɌɗɌɝɨ ɔ ɛɜɔ ɝɜɑɐəɔɡ ɜɌɓɘɑɜɌɡ 

(ɏɜɟɛɛɌ II ɝ h3,1-6,0 ɘɘ), Ɍ ɛɚɗəɌɫ ɜɑɓɚɜɍɢɔɫ ð ɔ 

ɛɜɔ ɍɚɗɨɤɔɡ (ɏɜɟɛɛɌ III c h 6,1-9,0 ɘɘ) ɜɌɓɘɑ-

ɜɌɡ ɚɛɟɡɚɗɔ. ȰɌəəɚɑ ɛɚɗɚɒɑəɔɑ, ɍɑɓɟɝɗɚɎəɚ, 

ɐɑɘɚəɝɞɜɔɜɟɑɞ  ɛɑɜɎɚɝɞɑɛɑəəɟɪ  ɓəɌɣɔɘɚɝɞɨ  

 

ȼɔɝ. 3 Ɍ (Fig. 3 Ɍ) 

 

ȼɔɝ. 3 ɍ (Fig. 3 Ɏ) 

 

ȼɔɝ. 3 Ɏ (Fig. 3 ɝ) 

ȼɔɝ. 3.  ȽɚəɚɏɜɌɘɘɧ. 

ɉɡɚɏɜɌɠɔɣɑɝɖɔɑ ɠɚɜɘɧ ȿȸ: (Ɍ) ɖɟɛɚɗɚɚɍɜɌɓəɌɫ, (ɍ) ɏɜɔɍɚɎɔɐəɌɫ, (Ɏ) əɑɛɜɌɎɔɗɨəɚɕ ɠɚɜɘɧ. 

Fig. 3.   Sonograms.  

Echographic shapes of uveal melanoma: ( Ɍ) domed, ( b) fungous, ( c) irregularly shaped.  

ȾɌɍɗɔɢɌ ʈ 2. ɹʘʟʦʚʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʙʦʣʴʥʳʭ ʫʚʝʘʣʴʥʦʡ ʤʝʣʘʥʦʤʦʡ (ʋʄ), ʧʦʜʚʝʨʛʰʠʭʩʷ ʙʨʘ-

ʭʠʪʝʨʘʧʠʠ. 

ʌʦʨʤʘ ʦʧʫʭʦʣʠ 

ʇʨʦʤʠʥʝʥʮʠʷ, ʤʤ 

(ʚʩʷ ʛʨʫʧʧʘ ʙʦʣʴʥʳʭ) 

ʇʨʦʤʠʥʝʥʮʠʷ, ʤʤ 

(ʇʦʣʥʘʷ ʨʝʟʦʨʙʮʠʷ) 

ʇʨʦʤʠʥʝʥʮʠʷ, ʤʤ 

(ʏʘʩʪʠʯʥʘʷ ʨʝʟʦʨʙʮʠʷ) 

ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ Ñ ʩʪʘʥʜʘʨʪʥʦʝ ʦʪʢʣʦʥʝʥʠʝ 

ʂʫʧʦʣʦʦʙʨʘʟʥʳʝ 

(n=121) 
4,9Ñ1,6 

4,3
1,5 5,5Ñ1,5 

t=4,196 (p᾽0,0001) 

ɻʨʠʙʦʚʠʜʥʳʝ 

(n=57) 
6,8Ñ1,6 

6,4Ñ1,7 6,9Ñ1,9 

pι0,05 

  ʅʝʧʨʘʚʠʣʴʥʦʡ ʬʦʨ-

ʤʳ (n=14) 
3,9Ñ1,8  

3,6Ñ1,9 4,3Ñ1,6 

pι0,05 

 (F=32,693, p᾽0,0001)   
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ɜɌɓɘɑɜɚɎ ɚɛɟɡɚɗɔ Ɏ ɛɜɚɏəɚɓɔɜɚɎɌəɔɔ ɩɠɠɑɖ-

ɞɔɎəɚɝɞɔ ɍɜɌɡɔɞɑɜɌɛɔɔ, əɚ əɑ ɔɝɖɗɪɣɔɞɑɗɨəɟɪ 

ɑɑ ɜɚɗɨ.  

ȴɓɎɑɝɞəɚ, ɣɞɚ ɩɡɚɝɞɜɟɖɞɟɜɌ ɫɎɗɫɑɞɝɫ ɎɌɒ-

əɚɕ ɛɜɔɒɔɓəɑəəɚɕ ɡɌɜɌɖɞɑɜɔɝɞɔɖɚɕ ɚɛɟɡɚɗɑɎɚ-

ɏɚ ɛɜɚɢɑɝɝɌ. ȺəɌ ɔɏɜɌɑɞ ɎɌɒəɟɪ ɜɚɗɨ Ɏ ɛɚəɔ-

ɘɌəɔɔ ɝɚɝɞɚɫəɔɫ ɞɖɌəɔ ɟɎɑɌɗɨəɚɕ ɘɑɗɌəɚɘɧ, Ɍ 

ɞɌɖɒɑ ɔəɠɚɜɘɌɞɔɎəɌ Ɏ ɝɡɑɘɑ ɖɚɘɛɗɑɖɝəɚɕ 

ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɜɌɓɗɔɣəɧɡ ɛɚ 

ɛɜɔɜɚɐɑ ɎəɟɞɜɔɏɗɌɓəɧɡ ɚɛɟɡɚɗɑɕ [12-14]. Ȼɚɗɟ-

ɣɑəəɧɑ əɌɘɔ ɜɑɓɟɗɨɞɌɞɧ ɐɑɘɚəɝɞɜɔɜɟɪɞ ɡɟɐ-

ɤɟɪ ɜɑɏɜɑɝɝɔɪ ɚɛɟɡɚɗɔ ɟ ɍɚɗɨəɧɡ ɝ Ɏɧɝɚɖɔɘɔ 

ɓəɌɣɑəɔɫɘɔ ɐɑəɝɔɞɚɘɑɞɜɔɣɑɝɖɔɡ ɡɌɜɌɖɞɑɜɔ-

ɝɞɔɖ Ɍɖɟɝɞɔɣɑɝɖɚɕ ɛɗɚɞəɚɝɞɔ Ɏ ɚɍɗɌɝɞɔ Ɏɑɜ-

ɡɟɤɖɔ ɚɛɟɡɚɗɔ, ɣɞɚ ɚɞɣɌɝɞɔ əɌɍɗɪɐɌɑɞɝɫ ɛɜɔ 

ɏɜɔɍɚɎɔɐəɧɡ ɎɌɜɔɌəɞɌɡ ȿȸ. Ȯ ɝɎɚɪ ɚɣɑɜɑɐɨ, 

ɍɚɗɑɑ ɣɌɝɞɟɪ ɣɌɝɞɔɣəɟɪ ɜɑɏɜɑɝɝɔɪ ɛɜɔ ɏɜɔɍɚ-

Ɏɔɐəɧɡ ȿȸ (ɟ 61% ɍɚɗɨəɧɡ) ɘɚɒəɚ ɚɍɦɫɝəɔɞɨ 

ɚɝɚɍɑəəɚɝɞɫɘɔ ɠɚɜɘɔɜɚɎɌəɔɫ ɐɌəəɚɕ ɠɚɜɘɧ ɔ 

ɛɚɝɗɑɐɝɞɎɔɫɘɔ, ɔɘɑɪɥɔɘɔ ɘɑɝɞɚ ɛɜɔ ɩɞɚɘ. ȴɓ-

Ɏɑɝɞəɚ, ɣɞɚ ɏɜɔɍɚɎɔɐəɌɫ ɠɚɜɘɌ ȿȸ ɠɚɜɘɔɜɟɑɞ-

ɝɫ Ɏ ɜɑɓɟɗɨɞɌɞɑ ɟɥɑɘɗɑəɔɫ ɜɌɝɞɟɥɑɏɚ ɚɛɟɡɚɗɑ-

Ɏɚɏɚ ɟɓɗɌ Ɏ ɝɠɚɜɘɔɜɚɎɌəəɚɘ ɐɑɠɑɖɞɑ ɝɞɑɖɗɚ-

Ɏɔɐəɚɕ ɛɗɌɝɞɔəɖɔ (ɘɑɘɍɜɌəɧ ȭɜɟɡɌ) əɌɐ ɚɛɟɡɚ-

ɗɨɪ, ɣɞɚ Ɏ ɔɞɚɏɑ ɛɜɔɎɚɐɔɞ ɖ ɝɞɜɌəɏɟɗɫɢɔɔ ɛɔ-

ɞɌɪɥɔɡ ɝɚɝɟɐɚɎ ɚɛɟɡɚɗɔ Ɏ ɚɍɗɌɝɞɔ ɐɑɠɑɖɞɌ ɔ 

ɜɑɓɖɚɘɟ əɌɜɟɤɑəɔɪ ɚɞɞɚɖɌ ɖɜɚɎɔ ɔɓ ɑɑ Ɏɑɜ-

ɡɟɤɖɔ, ɛɜɔɎɚɐɫ ɖ ɢɔɜɖɟɗɫɞɚɜəɧɘ əɌɜɟɤɑəɔɫɘ. 

ȹɑɝɘɚɞɜɫ əɌ əɌɗɔɣɔɑ ɍɚɗɨɤɚɏɚ ɣɔɝɗɌ ɝɚɍɝɞɎɑə-

əɧɡ ɝɚɝɟɐɚɎ Ɏ ɚɍɗɌɝɞɔ Ɏɑɜɡɟɤɖɔ ɚɛɟɡɚɗɔ, ɣɞɚ 

əɑɜɑɐɖɚ ɟɐɌɑɞɝɫ ɎɔɓɟɌɗɔɓɔɜɚɎɌɞɨ ɚɠɞɌɗɨɘɚɝɖɚ-

ɛɔɣɑɝɖɔ, ɐɌəəɌɫ ɓɚəɌ əɌɡɚɐɔɞɝɫ Ɏ ɝɚɝɞɚɫəɔɔ 

 

ȼɔɝ. 4 Ɍ (Fig. 4 Ɍ) 

 

ȼɔɝ. 4 ɍ (Fig. 4 Ɏ) 

 

ȼɔɝ. 4 Ɏ (Fig. 4 ɝ) 

ȼɔɝ. 4.   ȰɔɌɏɜɌɘɘɧ. 

ɃɌɝɞɚɞɌ ɛɚɗəɚɕ ɔ ɣɌɝɞɔɣəɚɕ ɜɑɓɚɜɍɢɔɔ ɟɎɑɌɗɨəɚɕ ɘɑɗɌəɚɘɧ ɛɚɝɗɑ ɍɜɌɡɔɞɑɜɌɛɔɔ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɜɌɓɗɔɣəɧɡ 

ɠɌɖɞɚɜɚɎ: Ɍ ð ɛɜɚɘɔəɑəɢɔɔ ɚɛɟɡɚɗɔ; ɍ ð ɩɡɚɏɜɌɠɔɣɑɝɖɚɕ ɠɚɜɘɧ; Ɏ ð ɞɔɛɌ ɎɌɝɖɟɗɫɜɓɌɢɔɔ ɚɛɟɡɚɗɔ (Ɍ-, ɏɔɛɚ- ɔ 

ɏɔɛɑɜɎɌɝɖɟɗɫɜəɧɑ ȿȸ). 

Fig. 4.    Diagrams . 

The frequency of complete and partial  resorption of uveal melanoma after brachitherapy according to different fa c-

tors: Ɍ ð tumor prominence; b ð echographic shape; c  ð vascularization types (Ɍ-, hypo - ɔ hypervascular uveal mel-

anoma).   

 

ȼɔɝ. 5 (Fig. 5) 

ȼɔɝ. 5.   ȰɔɌɏɜɌɘɘɧ. 

ɃɌɝɞɚɞɌ ɛɚɗəɚɕ ɔ ɣɌɝɞɔɣəɚɕ ɜɑɓɚɜɍɢɔɔ ɟɎɑɌɗɨəɚɕ ɘɑ-

ɗɌəɚɘɧ ɛɚɝɗɑ ɍɜɌɡɔɞɑɜɌɛɔɔ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɩɡɚɏɜɌ-

ɠɔɣɑɝɖɚɕ ɌəɏɔɚɌɜɡɔɞɑɖɞɚəɔɖɔ (0 ð ɌɎɌɝɖɟɗɫɜəɧɑ, 1 ð

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

ɛɑɜɔɠɑɜɔɣɑɝɖɔɕ ɚɞɐɑɗ (ɖɜɌɕ) ɚɛɟɡɚɗɔ, 4 ð ɜɌɎəɚɘɑɜ-

əɚɑ ɜɌɝɛɜɑɐɑɗɑəɔɑ ɝɚɝɟɐɚɎ ɛɚ Ɏɝɑɕ ɞɚɗɥɔəɑ ɚɛɟɡɚɗɔ, 

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

ɞɜɌɗɨəɌɫ ɣɌɝɞɨ ɔ ɛɑɜɔɠɑɜɔɣɑɝɖɔɕ ɚɞɐɑɗ ɚɛɟɡɚɗɔ, 7 ð 

ɚɝəɚɎɌəɔɑ ɚɛɟɡɚɗɔ). 

Fig. 5.    Diagrams . 

The frequency of complete and partial resorption of uveal 

melanoma after brachitherapy  according to echographic 

angioarchitectonics: (0 ð avascular, 1 ð central tumor 

part, 2 ð near the apex, 3 ð peripheral tumor part, 4 ð 

uniform distribution of vessels  throughout  the tumor, 5 

ð base and central tumor part, 6 ð central and peripheral 

tum or parts, 7 ð  tumor apex).  
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ɏɔɛɚɖɝɔɔ ɔ ɔɤɑɘɔɔ.  

ɉɠɠɑɖɞɔɎəɚɝɞɨ ɍɜɌɡɔɞɑɜɌɛɔɔ, ɖɌɖ ɔ ɗɪ-

ɍɚɏɚ ɐɜɟɏɚɏɚ ɎɔɐɌ ɜɌɐɔɚɚɍɗɟɣɑəɔɫ, ɓɌɎɔɝɔɞ ɚɞ 

ɜɌɐɔɚɍɔɚɗɚɏɔɣɑɝɖɚɏɚ ɩɠɠɑɖɞɌ, ɖɚɞɚɜɧɕ Ɏɚɓəɔ-

ɖɌɑɞ ɛɜɔ ɎɚɓɐɑɕɝɞɎɔɔ ɔɚəɔɓɔɜɟɪɥɑɏɚ ɔɓɗɟɣɑ-

əɔɫ əɌ ɚɍɗɟɣɌɑɘɟɪ ɞɖɌəɨ. ȰɌəəɧɕ ɘɑɡɌəɔɓɘ 

ɐɚɎɚɗɨəɚ ɝɗɚɒəɧɕ ɔ ɘəɚɏɚɝɞɟɛɑəɣɌɞɧɕ. Ȼɚɐ 

ɐɑɕɝɞɎɔɑɘ ɜɌɐɔɚɚɍɗɟɣɑəɔɫ ɛɜɚɔɝɡɚɐɔɞ ɛɜɫɘɚɑ 

ɔ əɑɛɜɫɘɚɑ (ɝ ɛɚɘɚɥɨɪ ɌɖɞɔɎəɧɡ ɜɌɐɔɖɌɗɚɎ) 

ɛɚɎɜɑɒɐɑəɔɑ ɖɗɑɞɚɣəɧɡ ɘɑɘɍɜɌə ɔ əɔɞɑɕ Ȱȹȶ. 

ȶɜɚɘɑ ɞɚɏɚ, ɔɓɎɑɝɞəɚ, ɣɞɚ ɚɖɝɔɏɑəɌɢɔɫ ɞɖɌəɑɕ 

ɔɏɜɌɑɞ əɑ ɛɚɝɗɑɐəɪɪ ɜɚɗɨ Ɏ ɩɠɠɑɖɞɔɎəɚɝɞɔ 

ɜɌɐɔɚɚɍɗɟɣɑəɔɫ ɓɗɚɖɌɣɑɝɞɎɑəəɧɡ ɚɛɟɡɚɗɑɕ (ɞ.ə. 

çɖɔɝɗɚɜɚɐəɧɕ ɩɠɠɑɖɞè). ȴɘɑɪɞɝɫ ɐɌəəɧɑ, ɣɞɚ 

ɣɑɘ Ɏɧɤɑ əɌɝɧɥɑəəɚɝɞɨ ɚɛɟɡɚɗɔ ɖɔɝɗɚɜɚɐɚɘ, 

ɞɑɘ Ɏɧɤɑ ɍɔɚɗɚɏɔɣɑɝɖɔɕ ɩɠɠɑɖɞ ɔɚəɔɓɔɜɟɪ-

ɥɑɏɚ ɔɓɗɟɣɑəɔɫ [15, 16]. Ȯ ɝɎɚɪ ɚɣɑɜɑɐɨ, əɌɝɧ-

ɥɑəɔɑ ɞɖɌəɑɕ ɖɔɝɗɚɜɚɐɚɘ ɓɌɎɔɝɔɞ ɚɞ ɝɞɑɛɑəɔ 

ɎɌɝɖɟɗɫɜɔɓɌɢɔɔ ɚɛɟɡɚɗɔ. ȴɘɑəəɚ ɝ ɩɞɚɕ ɞɚɣɖɔ 

ɓɜɑəɔɫ ɘɚɒəɚ ɚɍɦɫɝəɔɞɨ ɡɟɐɤɟɪ ɜɑɏɜɑɝɝɔɪ 

ɏɜɔɍɚɎɔɐəɧɡ ɚɛɟɡɚɗɑɕ. ȶɜɚɘɑ ɞɚɏɚ, Ɏ ɝɎɫɓɔ ɝ 

ɩɞɔɘ, Ɏɛɚɗəɑ ɓɌɖɚəɚɘɑɜəɚ ɛɜɑɐɛɚɗɚɒɑəɔɑ ɚ 

ɞɑəɐɑəɢɔɔ ɖ ɍɚɗɨɤɑɕ ɩɠɠɑɖɞɔɎəɚɝɞɔ ɍɜɌɡɔɞɑ-

ɜɌɛɔɔ ɟ ɍɚɗɨəɧɡ ɝ ɏɔɛɑɜɎɌɝɖɟɗɫɜəɧɘ ɎɌɜɔɌə-

ɞɚɘ ɖɜɚɎɚɝəɌɍɒɑəɔɫ, ɣɑɘ ɛɜɔ ɏɔɛɚɎɌɝɖɟɗɫɜ-

əɚɘ, ɣɞɚ ɔ ɛɚɐɞɎɑɜɒɐɌɪɞ ɜɑɓɟɗɨɞɌɞɧ əɌɤɑɏɚ 

ɔɝɝɗɑɐɚɎɌəɔɫ.  

Ȼɚɘɔɘɚ ɩɞɚɏɚ, ɝɚɏɗɌɝəɚ ɜɑɓɟɗɨɞɌɞɌɘ 

əɌɝɞɚɫɥɑɕ ɜɌɍɚɞɧ, əɌ ɩɠɠɑɖɞɔɎəɚɝɞɨ ɍɜɌɡɔɞɑ-

ɜɌɛɔɔ ɚɖɌɓɧɎɌɑɞ Ɏɗɔɫəɔɑ ɔ ɛɗɚɞəɚɝɞɨ ɜɌɝɛɜɑ-

ɐɑɗɑəɔɫ ɝɚɍɝɞɎɑəəɧɡ ɝɚɝɟɐɚɎ ɚɛɟɡɚɗɔ (ɢɎɑɞɚ-

Ɏɧɡ ɖɌɜɞɚɏɜɌɘɘ ɛɚɞɚɖɚɎ) Ɏ ɜɌɓɗɔɣəɧɡ ɟɣɌɝɞɖɌɡ 

ɚɛɟɡɚɗɔ. Ȼɚɗɟɣɑəəɧɑ ɜɌɓɗɔɣəɧɑ ɜɑɓɟɗɨɞɌɞɧ 

ɩɠɠɑɖɞɔɎəɚɝɞɔ ɗɚɖɌɗɨəɚɏɚ ɗɑɣɑəɔɫ (ɛɚɗ-

əɌɫ/ɣɌɝɞɔɣəɌɫ ɜɑɓɚɜɍɢɔɫ ɚɛɟɡɚɗɔ) ɝ ɟɣɑɞɚɘ 

ɛɑɜɎɔɣəɚɕ ɌəɏɔɚɌɜɡɔɞɑɖɞɚəɔɖɔ ɘɚɏɟɞ ɍɧɞɨ 

ɚɍɟɝɗɚɎɗɑəɧ, ɛɚɘɔɘɚ ɛɜɚɣɔɡ ɠɌɖɞɚɜɚɎ, əɑɚɐɔ-

əɌɖɚɎɧɘ (əɑɜɌɎəɚɘɑɜəɧɘ) ɜɌɝɛɜɑɐɑɗɑəɔɑɘ ɐɚ-

ɓɧ ɔɚəɔɓɔɜɟɪɥɑɏɚ ɔɓɗɟɣɑəɔɫ əɌ ɚɝəɚɎəɧɑ, ɚɞ-

əɚɝɔɞɑɗɨəɚ çɖɜɟɛəɧɑè ɝɚɍɝɞɎɑəəɧɑ ɝɚɝɟɐɧ ɚɛɟ-

ɡɚɗɔ. Ȯɛɚɗəɑ ɚɍɚɝəɚɎɌəɚ ɛɜɑɐɛɚɗɚɒɑəɔɑ ɚ ɞɚɘ, 

ɣɞɚ əɌ ɝɚɝɟɐɧ, ɗɚɖɌɗɔɓɟɪɥɔɑɝɫ Ɏ ɚɍɗɌɝɞɔ ɞ.ə. 

çɖɜɌɑɎè (ɛɑɜɔɠɑɜɔɣɑɝɖɔɡ ɚɞɐɑɗɚɎ ɚɛɟɡɚɗɔ) ɜɌɝ-

ɛɜɑɐɑɗɫɑɞɝɫ ɍɚɗɨɤɌɫ ɐɚɓɌ ɔɚəɔɓɔɜɟɪɥɑɏɚ ɔɓ-

ɗɟɣɑəɔɫ (ɔɓ-ɓɌ ɍɗɔɓɚɝɞɔ ɔɡ ɗɚɖɌɗɔɓɌɢɔɔ ɖ ɔɝ-

ɞɚɣəɔɖɟ ɜɌɐɔɚɔɓɗɟɣɑəɔɔ), ɣɑɘ əɌ ɝɚɍɝɞɎɑəəɧɑ 

ɝɚɝɟɐɧ, ɗɚɖɌɗɔɓɟɪɥɔɑɝɫ Ɏ ɚɍɗɌɝɞɔ Ɏɑɜɡɟɤɖɔ 

ɚɛɟɡɚɗɔ. Ȼɚɗɟɣɑəəɧɑ ɜɑɓɟɗɨɞɌɞɧ ɣɜɑɓɎɧɣɌɕəɚ 

ɎɌɒəɧ ɖɌɖ ɐɗɫ ɛɚəɔɘɌəɔɫ əɑɖɚɞɚɜɧɡ ɘɑɡɌəɔɓ-

ɘɚɎ ɚɛɟɡɚɗɑɎɚɕ ɜɑɏɜɑɝɝɔɔ ɛɚɝɗɑ ɑɑ ɜɌɐɔɚɚɍɗɟ-

ɣɑəɔɫ, ɞɌɖ ɔ ɐɗɫ ɛɜɚɏəɚɓɔɜɚɎɌəɔɫ ɩɠɠɑɖɞɔɎəɚ-

ɝɞɔ ɍɜɌɡɔɞɑɜɌɛɔɔ ȿȸ. 

ȮɌɒəɧɕ ɠɌɖɞɚɜ, ɚɞ ɖɚɞɚɜɚɏɚ ɞɌɖɒɑ ɓɌɎɔ-

ɝɔɞ ɜɑɓɚɜɍɢɔɔ ɚɛɟɡɚɗɔ ð ɝɞɑɛɑəɨ ɐɔɠɠɑɜɑəɢɔ-

ɜɚɎɖɔ ɖɗɑɞɚɣəɧɡ ɝɞɜɟɖɞɟɜ. ȴɓɎɑɝɞəɚ, ɣɞɚ ɣɑɘ 

ɌɏɜɑɝɝɔɎəɑɑ ɚɛɟɡɚɗɨ, ɞɑɘ ɗɟɣɤɑ ɚəɌ ɛɚɐɎɑɜɏɌ-

ɑɞɝɫ ɗɚɖɌɗɨəɚɘɟ ɜɌɓɜɟɤɑəɔɪ. Ȯ ɝɎɫɓɔ ɝ ɩɞɔɘ 

əɑɗɨɓɫ ɔɝɖɗɪɣɔɞɨ ɔ ɍɚɗɑɑ ɓɗɚɖɌɣɑɝɞɎɑəəɧɕ ɖɗɑ-

ɞɚɣəɧɕ ɎɌɜɔɌəɞ ɚɛɟɡɚɗɔ ɟ ɍɚɗɨəɧɡ ɝ ɛɚɗəɚɕ 

ɜɑɓɚɜɍɢɔɑɕ ȿȸ ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɍɚɗɨəɧɘɔ ɝ əɑ-

ɛɚɗəɚɕ ɜɑɓɚɜɍɢɔɑɕ.  

Ȼɚɘɔɘɚ ɎɧɫɎɗɑəɔɫ ɓəɌɣɔɘɚɝɞɔ ɚɞɐɑɗɨəɧɡ 

ɠɌɖɞɚɜɚɎ əɌ ɛɚɗəɟɪ ɔ ɣɌɝɞɔɣəɟɪ ɜɑɏɜɑɝɝɔɪ 

ɚɛɟɡɚɗɔ əɑɚɍɡɚɐɔɘɚ ɟɣɔɞɧɎɌɞɨ ɔ ɞɚ ɚɍɝɞɚɫɞɑɗɨ-

ɝɞɎɚ, ɣɞɚ ɘəɚɏɔɑ ɡɌɜɌɖɞɑɜɔɝɞɔɖɔ ɚɛɟɡɚɗɔ ɎɓɌɔ-

ɘɚɝɎɫɓɌəɧ ɖɚɜɜɑɗɫɢɔɚəəɧɘɔ ɝɎɫɓɫɘɔ ɔ Ɏɗɔɫ-

əɔɑ ɚɐəɚɏɚ ɠɌɖɞɚɜɌ əɌ çɜɑɓɟɗɨɞɌɞè ɖɚɝɎɑəəɚ 

ɝɎɔɐɑɞɑɗɨɝɞɎɟɑɞ ɚ ɜɚɗɔ ɔ ɐɜɟɏɔɡ ɠɌɖɞɚɜɚɎ (Ɏ 

ɖɌɖɚɕ-ɞɚ ɝɞɑɛɑəɔ) əɌ ɞɚɞ ɒɑ ɖɚəɑɣəɧɕ ɜɑɓɟɗɨ-

ɞɌɞ. Ȯ ɣɌɝɞəɚɝɞɔ, ɎɧɫɎɗɑəəɧɑ ɖɚɜɜɑɗɫɢɔɚəəɧɑ 

ɝɎɫɓɔ ɘɑɒɐɟ ɜɌɓɘɑɜəɧɘɔ ɏɜɟɛɛɌɘɔ ɚɛɟɡɚɗɔ 

(ɛɜɚɘɔəɑəɢɔɑɕ) ɝ ɌəɏɔɚɌɜɡɔɞɑɖɞɚəɔɖɚɕ ɔ ɩɡɚ-

ɏɜɌɠɔɣɑɝɖɚɕ ɠɚɜɘɚɕ ȿȸ. Ȼɚɗɟɣɑəəɧɑ ɐɌəəɧɑ 

ɖɚəɝɞɌɞɔɜɟɪɞ, ɣɞɚ ɜɌɓɘɑɜ ɚɛɟɡɚɗɔ, ɍɑɓɟɝɗɚɎəɚ, 

ɫɎɗɫɑɞɝɫ ɏɗɌɎəɧɘ ɠɌɖɞɚɜɚɘ ɩɠɠɑɖɞɔɎəɚɝɞɔ 

ɍɜɌɡɔɞɑɜɌɛɔɔ, ɚɐəɌɖɚ ɔɘɑɪɥɔɑɝɫ ɞɑɝəɧɑ ɎɓɌ-

ɔɘɚɐɑɕɝɞɎɔɫ ɜɌɓɗɔɣəɧɡ ɛɜɔɓəɌɖɚɎ, ɛɚɓɎɚɗɫɪɞ 

ɟɞɎɑɜɒɐɌɞɨ, ɣɞɚ ɔ ɐɜɟɏɔɑ ɖɜɔɞɑɜɔɔ, ɖɚɞɚɜɧɑ 

ɖɌɖ ɝɌɘɚɝɞɚɫɞɑɗɨəɚ, ɞɌɖ ɔ ɛɟɞɑɘ ɎɓɌɔɘɚɐɑɕ-

ɝɞɎɔɫ ɘɑɒɐɟ ɝɚɍɚɕ, ɞɌɖɒɑ ɚɖɌɓɧɎɌɪɞ Ɏɗɔɫəɔɑ 

əɌ ɜɑɓɟɗɨɞɌɞɔɎəɚɝɞɨ ɗɚɖɌɗɨəɚɕ ɞɑɜɌɛɔɔ ȿȸ. 

ȹɑɚɐəɚɓəɌɣəɧɘ ɚɝɞɌɑɞɝɫ ɘəɑəɔɑ ɖɌɝɌ-

ɞɑɗɨəɚ ɍɚɗɨəɧɡ ɝɚ ɝɞɌɍɔɗɔɓɌɢɔɑɕ ɚɛɟɡɚɗɑɎɚɏɚ 

ɛɜɚɢɑɝɝɌ ɛɚɝɗɑ ɍɜɌɡɔɞɑɜɌɛɔɔ, ɚɍɟɝɗɚɎɗɑəəɚɑ 

əɑɍɚɗɨɤɚɕ ɔɡ ɣɔɝɗɑəəɚɝɞɨɪ (n=6), ɣɞɚ əɑ ɛɚɓɎɚ-

ɗɫɑɞ ɐɑɗɌɞɨ ɐɚɝɞɚɎɑɜəɧɡ ɓɌɖɗɪɣɑəɔɕ. Ƚ ɚɐəɚɕ 

ɝɞɚɜɚəɧ ɔɡ ɡɟɐɤɌɫ ɜɑɏɜɑɝɝɔɫ ɛɚɝɗɑ ȭȾ ɘɚɒɑɞ 

ɍɧɞɨ ɚɍɦɫɝəɑəɌ ɍɚɗɨɤɔɘɔ ɓəɌɣɑəɔɫɘɔ ɛɜɚɘɔ-

əɑəɢɔɔ ð h ɝɚɝɞɌɎɗɫɗɌ ɚɞ 5,6 ɐɚ 9,3 ɘɘ. Ƚ ɐɜɟ-

ɏɚɕ ɝɞɚɜɚəɧ, ɝɚɝɞɌɎɗɫɪɥɔɑ ɐɌəəɟɪ ɏɜɟɛɛɟ 

ɚɛɟɡɚɗɔ ɘɚɏɟɞ ɍɧɞɨ ɚɞəɑɝɑəɧ ɖ ɖɌɞɑɏɚɜɔɔ ɜɌ-

ɐɔɚɜɑɓɔɝɞɑəɞəɧɡ, ɣɌɝɞɚɞɌ ɖɚɞɚɜɧɡ ɛɚ ɐɌəəɧɘ 

ɗɔɞɑɜɌɞɟɜɧ ɝɚɝɞɌɎɗɫɑɞ ɛɜɔɘɑɜəɚ 5% ɝɗɟɣɌɑɎ ɔɓ 

ɣɔɝɗɌ Ɏɝɑɡ ɍɚɗɨəɧɡ ɟɎɑɌɗɨəɚɕ ɘɑɗɌəɚɘɚɕ, ɛɚɐ-

Ɏɑɜɏɤɔɡɝɫ ɗɚɖɌɗɨəɚɘɟ ɜɌɐɔɚɚɍɗɟɣɑəɔɪ. 

Ȼɜɚɐɚɗɒɑəəɧɕ ɜɚɝɞ ɟɎɑɌɗɨəɚɕ ɘɑɗɌəɚɘɧ 

ɫɎɗɫɑɞɝɫ əɑɍɗɌɏɚɛɜɔɫɞəɧɘ ɛɜɔɓəɌɖɚɘ, ɟɝɗɚɒ-

əɫɪɥɔɘ ɐɌɗɨəɑɕɤɟɪ ɞɌɖɞɔɖɟ ɎɎɑɐɑəɔɫ ɍɚɗɨ-

əɧɡ. Ȯɚ-ɛɑɜɎɧɡ, ɎɧɫɎɗɑəɔɑ ɛɜɚɐɚɗɒɑəəɚɏɚ ɜɚ-

ɝɞɌ ɚɛɟɡɚɗɔ ɞɜɑɍɟɑɞ əɑɓɌɘɑɐɗɔɞɑɗɨəɧɡ ɛɚɎɞɚɜ-

əɧɡ ɞɑɜɌɛɑɎɞɔɣɑɝɖɔɡ ɎɘɑɤɌɞɑɗɨɝɞɎ. ȹɑɜɑɐɖɚ, 

ɔɓ-ɓɌ əɑɎɚɓɘɚɒəɚɝɞɔ ɛɜɚɎɑɐɑəɔɫ ɛɚɎɞɚɜəɚɏɚ 

ɩɞɌɛɌ ɗɚɖɌɗɨəɚɏɚ ɜɌɓɜɟɤɑəɔɫ ɚɛɟɡɚɗɔ, ɛɜɚɐɚɗ-

ɒɑəəɧɕ ɜɚɝɞ ɝɞɌəɚɎɔɞɝɫ ɛɜɔɣɔəɚɕ ɟɐɌɗɑəɔɫ 

ɏɗɌɓɌ. Ȯɚ-Ɏɞɚɜɧɡ, ɔɘɑɪɞɝɫ ɚɍɦɑɖɞɔɎəɧɑ ɐɌə-

əɧɑ, ɣɞɚ ɗɚɖɌɗɨəɧɕ ɜɑɢɔɐɔɎ (ɛɜɚɐɚɗɒɑəəɧɕ 

ɜɚɝɞ ɚɛɟɡɚɗɔ) ȿȸ Ɍɝɝɚɢɔɔɜɟɑɞɝɫ ɝ ɛɗɚɡɔɘ Ɏɔ-

ɞɌɗɨəɧɘ ɛɜɚɏəɚɓɚɘ ɍɚɗɨəɚɏɚ, ɛɚɎɧɤɌɫ ɜɔɝɖ 

ɜɌɓɎɔɞɔɫ ɚɞɐɌɗɑəəɧɡ ɘɑɞɌɝɞɌɓɚɎ, Ɏ ɝɎɫɓɔ ɝ ɣɑɘ, 

ɑɏɚ ɜɌɝɝɘɌɞɜɔɎɌɪɞ ɖɌɖ ɚɐɔə ɔɓ ɛɜɚɏəɚɝɞɔɣɑ-

ɝɖɔɡ ɠɌɖɞɚɜɚɎ Ɏ ɚɞəɚɤɑəɔɔ ɔ ɎɔɞɌɗɨəɚɏɚ ɛɜɚ-

ɏəɚɓɌ ɍɚɗɨəɚɏɚ [17]. Ȼɚ əɌɤɔɘ ɐɌəəɧɘ, ɣɌɝɞɚɞɌ 

ɛɜɚɐɚɗɒɑəəɚɏɚ ɜɚɝɞɌ ɛɚɝɗɑ ɍɜɌɡɔɞɑɜɌɛɔɔ ɝɚ-

ɝɞɌɎɔɗɌ 7,3%, ɛɜɔɣɑɘ ɟ ɛɚɗɚɎɔəɧ ɍɚɗɨəɧɡ Ɏ 

ɛɑɜɔɚɐ ɛɜɚɐɚɗɒɌɪɥɑɕɝɫ ɗɟɣɑɎɚɕ ɜɑɌɖɢɔɔ. 

ȼɌəəɑɑ ɛɚɫɎɗɑəɔɑ ɛɜɚɐɚɗɒɑəəɚɏɚ ɜɚɝɞɌ ɣɌɥɑ 

əɌɍɗɪɐɌɗɔ ɟ ɍɚɗɨəɧɡ ɝ ɪɖɝɞɌɛɌɛɔɗɗɫɜəɚɕ ɗɚ-

ɖɌɗɔɓɌɢɔɑɕ ɚɛɟɡɚɗɔ, ɣɞɚ Ɏ ɝɎɚɪ ɚɣɑɜɑɐɨ ɐɑɘɚə-

ɝɞɜɔɜɟɑɞ ɚɞɝɟɞɝɞɎɔɑ ɌɐɑɖɎɌɞəɚɏɚ ɚɍɗɟɣɑəɔɫ 

(ɛɑɜɑɖɜɧɞɔɫ ɏɜɌəɔɢ ɚɛɟɡɚɗɔ) ɜɌɐɔɚɌɖɞɔɎəɧɘ  
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ȺȬ ɟ ɐɔɝɖɌ ɓɜɔɞɑɗɨəɚɏɚ əɑɜɎɌ, ɝɚɚɞɎɑɞ-

ɝɞɎɑəəɚ, əɑɐɚɝɞɌɞɚɣəɧɘ ɞɟɘɚɜɚɢɔɐəɧɘ ɐɑɕ-

ɝɞɎɔɑɘ ɔɚəɔɓɔɜɟɪɥɑɏɚ ɔɓɗɟɣɑəɔɫ. Ƚ ɐɜɟɏɚɕ 

ɝɞɚɜɚəɧ ɚɝɞɌɪɞɝɫ əɑɚɍɗɟɣɑəəɧɘɔ ɔ ɝɚɍɝɞɎɑə-

əɧɑ ɝɚɝɟɐɧ ɚɛɟɡɚɗɔ, ɛɜɔɎɚɐɫ Ɏ ɛɚɝɗɑɐɟɪɥɑɘ ɖ 

ɛɜɚɐɚɗɒɑəəɚɘɟ ɜɚɝɞɟ [18]. ȭɚɗɑɑ ɣɌɝɞɧɕ ɛɜɚ-

ɐɚɗɒɑəəɧɕ ɜɚɝɞ ɟ ɍɚɗɨəɧɡ ɝ əɑɛɜɌɎɔɗɨəɚɕ ɩɡɚ-

ɏɜɌɠɔɣɑɝɖɚɕ ɠɚɜɘɚɕ ɚɍɟɝɗɚɎɗɑə ɐɔɠɠɟɓəɧɘ 

ɡɌɜɌɖɞɑɜɚɘ ɜɚɝɞɚɘ ɚɛɟɡɚɗɔ, ɣɞɚ ɔɘɑɑɞ ɘɑɝɞɚ 

ɔɘɑəəɚ ɛɜɔ ɐɌəəɚɕ ɠɚɜɘɑ ȿȸ. ȾɌɖɔɘ ɚɍɜɌɓɚɘ, 

ɚɝəɚɎəɧɘɔ ɛɜɔɣɔəɌɘɔ ɛɜɚɐɚɗɒɑəəɚɏɚ ɜɚɝɞɌ 

ɫɎɗɫɪɞɝɫ əɑɎɚɓɘɚɒəɚɝɞɨ ɌɐɑɖɎɌɞəɚɏɚ ɚɍɗɟɣɑ-

əɔɫ ɏɜɌəɔɢ ɚɛɟɡɚɗɔ, Ɍ ɞɌɖɒɑ ɝɚɡɜɌəəɚɝɞɨ ɝɚɍ-

ɝɞɎɑəəɧɡ ɝɚɝɟɐɚɎ, ɚɝɚɍɑəəɚ ɛɜɔ ɛɗɚɞəɚɘ ɔɡ 

ɜɌɝɛɜɑɐɑɗɑəɔɔ Ɏ ɛɜɚɑɖɢɔɔ ɚɛɟɡɚɗɔ. 

ȳɌɖɗɪɣɑəɔɑ.  

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɩɠɠɑɖɞɔɎəɚɝɞɨ ɍɜɌɡɔɞɑ-

ɜɌɛɔɔ ɟɎɑɌɗɨəɚɕ ɘɑɗɌəɚɘɧ ɓɌɎɔɝɔɞ ɚɞ ɜɫɐɌ 

ɖɗɔəɔɣɑɝɖɔɡ, ɝɞɜɟɖɞɟɜəɧɡ ɔ ɏɑɘɚɐɔəɌɘɔɣɑɝɖɔɡ 

ɡɌɜɌɖɞɑɜɔɝɞɔɖ ɚɛɟɡɚɗɔ. ȻɚɗəɌɫ ɜɑɓɚɜɍɢɔɫ ȿȸ 

ɣɌɥɑ Ɏɝɑɏɚ Ɍɝɝɚɢɔɔɜɟɑɞɝɫ ɝ əɑɍɚɗɨɤɔɘɔ ɜɌɓɘɑ-

ɜɌɘɔ ɚɛɟɡɚɗɔ, ɖɟɛɚɗɚɚɍɜɌɓəɚɕ ɔ əɑɛɜɌɎɔɗɨəɚɕ 

ɩɡɚɏɜɌɠɔɣɑɝɖɔɘɔ ɠɚɜɘɌɘɔ, ɘɑəɨɤɔɘɔ ɓəɌɣɑ-

əɔɫɘɔ Ɍɖɟɝɞɔɣɑɝɖɚɕ ɛɗɚɞəɚɝɞɔ Ɏ ɚɍɗɌɝɞɔ Ɏɑɜ-

ɡɟɤɖɔ ɚɛɟɡɚɗɔ (Me9̓1,5 ɟɝɗ.ɑɐ), ɟ ɍɚɗɨəɧɡ ɝ ɏɔ-

ɛɑɜɎɌɝɖɟɗɫɜəɧɘ ɞɔɛɚɘ ɎɌɝɖɟɗɫɜɔɓɌɢɔɔ, Ɍ ɞɌɖ-

ɒɑ ɛɜɔ ɛɑɜɔɠɑɜɔɣɑɝɖɚɘ (ɛɚ çɖɜɌɫɘè ȿȸ) ɔ ɜɌɎ-

əɚɘɑɜəɚɘ ɜɌɝɛɜɑɐɑɗɑəɔɔ ɂȶ ɛɚɞɚɖɚɎ Ɏ ɛɜɚɑɖ-

ɢɔɔ ɚɛɟɡɚɗɔ. ȻɚɖɌɓɌəɚ, ɣɞɚ ɠɌɖɞɚɜɌɘɔ, Ɍɝɝɚ-

ɢɔɔɜɟɪɥɔɘɔɝɫ ɝ ɜɔɝɖɚɘ ɛɜɚɐɚɗɒɑəəɚɏɚ ɜɚɝɞɌ 

ȿȸ, ɫɎɗɫɪɞɝɫ ɪɖɝɞɌɛɌɛɔɗɗɫɜəɌɫ ɗɚɖɌɗɔɓɌɢɔɫ 

ɚɣɌɏɌ ɔ ɏɔɛɑɜɎɌɝɖɟɗɫɜəɧɕ ɞɔɛ ɖɜɚɎɚɝəɌɍɒɑ-

əɔɫ.  

Ȼɚɗɟɣɑəəɧɑ ɐɌəəɧɑ ɜɌɝɤɔɜɫɪɞ ɛɜɑɐɝɞɌɎ-

ɗɑəɔɫ ɚɍ ɚɝɚɍɑəəɚɝɞɫɡ ɜɑɓɚɜɍɢɔɔ ɚɛɟɡɚɗɔ ɛɚɝɗɑ 

ɍɜɌɡɔɞɑɜɌɛɔɔ, ɛɚɓɎɚɗɫɪɞ ɛɜɚɏəɚɓɔɜɚɎɌɞɨ ɩɠ-

ɠɑɖɞɔɎəɚɝɞɨ ɗɑɣɑəɔɫ, ɛɗɌəɔɜɚɎɌɞɨ ɛɑɜɝɚəɔɠɔ-

ɢɔɜɚɎɌəəɧɕ ɛɚɐɡɚɐ ɔ ɚɛɜɑɐɑɗɫɞɨ ɐɌɗɨəɑɕɤɟɪ 

ɞɌɖɞɔɖɟ Ɏɑɐɑəɔɫ ɍɚɗɨəɚɏɚ ɟɎɑɌɗɨəɚɕ ɘɑɗɌəɚ-

ɘɚɕ. 

ȴɝɞɚɣəɔɖ ɠɔəɌəɝɔɜɚɎɌəɔɫ ɔ ɖɚəɠɗɔɖɞ 

ɔəɞɑɜɑɝɚɎ. 

ȬɎɞɚɜɧ ɐɌəəɚɕ ɝɞɌɞɨɔ ɛɚɐɞɎɑɜɐɔɗɔ ɚɞɝɟɞ-

ɝɞɎɔɑ ɠɔəɌəɝɚɎɚɕ ɛɚɐɐɑɜɒɖɔ ɔɝɝɗɑɐɚɎɌəɔɫ ɔ 

ɖɚəɠɗɔɖɞɌ ɔəɞɑɜɑɝɚɎ, ɚ ɖɚɞɚɜɧɡ əɑɚɍɡɚɐɔɘɚ 

ɝɚɚɍɥɔɞɨ.
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ȼɔɝ. 6.   ȰɔɌɏɜɌɘɘɧ. 

Ȯɑɜɚɫɞəɚɝɞɨ ɛɜɚɐɚɗɒɑəəɚɏɚ ɜɚɝɞɌ ɟɎɑɌɗɨəɚɕ ɘɑɗɌəɚɘɧ ɛɚɝɗɑ ɍɜɌɡɔɞɑɜɌɛɔɔ (ɘɑɞɚɐ ɚɢɑəɚɖ ȶɌɛɗɌəɌ-ȸɑɕɑɜɌ): 

Ɍ ð ɚɍɥɌɫ; ɍ ð Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɞɔɛɌ ɎɌɝɖɟɗɫɜɔɓɌɢɔɔ (ɗɚɏ-ɜɌəɖ ɞɑɝɞ, Ȗ2=5,457, p=0,019); Ɏ ð Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ 

ɩɡɚɏɜɌɠɔɣɑɝɖɚɕ ɠɚɜɘɧ ɚɛɟɡɚɗɔ (ɗɚɏ-ɜɌəɖ ɞɑɝɞ, Ȗ2=6,415, p=0,04).  

Fig. 6.    Diagrams . 

The possibi lities of continued growth of uveal melanoma after brachitherapy (assessment method of Kaplan -Meier 

estimate): a ð general; b ð according to the type of vascularization ( Ȗ2=5,457, p=0,019); c - according to the ech o-

graphic type of tumor ( Ȗ2=6,415, p=0,04) .   
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ɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. ȼɌɝɝɘɚɞɜɑɞɨ Ɏɚɓɘɚɒəɚɝɞɔ ɛɜɔɘɑəɑəɔɫ ɝɞɌəɐɌɜɞəɧɡ ɛɜɚɞɚ-

ɖɚɗɚɎ ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɚɕ ɞɚɘɚɏɜɌɠɔɔ, ɜɑɒɔɘɌ SWI, ɘɑɞɚɐɔɖ ɛɚɝɞɛɜɚɢɑɝ-

ɝɔəɏɚɎɚɕ ɚɍɜɌɍɚɞɖɔ ɐɌəəɧɡ, ɎɖɗɪɣɌɪɥɔɡ ɘɚɜɠɚɘɑɞɜɔɪ, ɞɜɌɖɞɚɏɜɌɠɔɪ ɔ 

ɠȸȼȾ ɛɚɖɚɫ Ɏ ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɕ ɐɔɌɏəɚɝɞɔɖɑ ɝɔəɐɜɚɘɚɎ ɛɌɜɖɔəɝɚəɔɓɘɌ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. ȻɜɚɌəɌɗɔɓɔɜɚɎɌəɧ əɑɕɜɚɎɔɓɟɌɗɔɓɌɢɔɚəəɧɑ ɘɌɜɖɑɜɧ 

ɛɜɚɏɜɑɝɝɔɜɚɎɌəɔɫ ɍɚɗɑɓəɔ ȻɌɜɖɔəɝɚəɌ ɔ ɜɌɓɎɔɞɔɫ ɚɝɗɚɒəɑəɔɕ ɛɚ ɐɌəəɧɘ ȸȼȾ. ȹɌ ɚɝ-

əɚɎɑ ɗɔɞɑɜɌɞɟɜəɧɡ ɐɌəəɧɡ ɔ ɜɑɓɟɗɨɞɌɞɚɎ ɝɚɍɝɞɎɑəəɧɡ ɔɝɝɗɑɐɚɎɌəɔɕ ɛɚɖɌɓɌəɌ ɎɧɝɚɖɌɫ 

ɢɑəəɚɝɞɨ ɛɜɔɘɑəɑəɔɫ əɚɎɧɡ ɛɜɚɞɚɖɚɗɚɎ əɑɕɜɚɎɔɓɟɌɗɔɓɌɢɔɔ ɛɜɔ ɝɔəɐɜɚɘɌɡ ɛɌɜɖɔəɝɚ-

əɔɓɘɌ ɔ ɍɚɗɑɓəɔ ȻɌɜɖɔəɝɚəɌ. 

ȮɧɎɚɐɧ. ȹɚɎɧɑ ɘɑɞɚɐɔɖɔ, ɖɌɖ əɌɞɔɎəɚɕ, ɞɌɖ ɔ ɛɚɝɞɛɜɚɢɑɝɝɔəɏɚɎɚɕ ȸȼȾ, ɛɚɓɎɚ-

ɗɫɪɞ ɚɝɟɥɑɝɞɎɗɫɞɨ ɐɔɠɠɑɜɑəɢɔɌɗɨəɟɪ ɐɔɌɏəɚɝɞɔɖɟ ɓɌɍɚɗɑɎɌəɔɕ, ɛɜɚɞɑɖɌɪɥɔɡ ɝ ɝɔə-

ɐɜɚɘɚɘ ɛɌɜɖɔəɝɚəɔɓɘɌ, Ɍ ɞɌɖɒɑ ɛɜɚɎɚɐɔɞɨ ɐɔəɌɘɔɣɑɝɖɚɑ əɌɍɗɪɐɑəɔɑ ɓɌ ɛɌɢɔɑəɞɌɘɔ ɝ 

ɢɑɗɨɪ ɜɌəəɑɏɚ ɎɧɫɎɗɑəɔɫ ɏɜɟɛɛ ɜɔɝɖɌ ɝ ɜɌɓɎɔɞɔɑɘ ɚɝɗɚɒəɑəɔɕ ɔ ɐɗɫ ɝɎɚɑɎɜɑɘɑəəɚɕ 

ɖɚɜɜɑɖɢɔɔ ɞɑɜɌɛɔɔ. 
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ɌɍɚɗɑɎɌəɔɫ, ɛɜɚɞɑɖɌɪɥɔɑ ɝ ɝɔəɐɜɚɘɚɘ 

ɛɌɜɖɔəɝɚəɔɓɘɌ, ɓɌəɔɘɌɪɞ ɓəɌɣɔɞɑɗɨ-

əɚɑ ɘɑɝɞɚ Ɏ ɝɞɜɟɖɞɟɜɑ ɍɚɗɑɓəɑɕ ɢɑə-

ɞɜɌɗɨəɚɕ əɑɜɎəɚɕ ɝɔɝɞɑɘɧ ɔ ɚɍɗɌɐɌɪɞ 

Ɏɧɝɚɖɚɕ ɝɚɢɔɌɗɨəɚɕ ɔ ɩɖɚəɚɘɔɣɑɝɖɚɕ ɓəɌɣɔɘɚ-

ɝɞɨɪ, ɞɌɖ ɖɌɖ Ɏ ɍɚɗɨɤɔəɝɞɎɑ ɝɗɟɣɌɑɎ ɛɜɔɎɚɐɫɞ 

ɖ ɔəɎɌɗɔɐəɚɝɞɔ ɍɚɗɨəɚɏɚ [1]. 

ȹɌɞɔɎəɌɫ ȸȼȾ ɔɘɑɑɞ ɎɌɒəɚɑ ɓəɌɣɑəɔɑ Ɏ 

ɝɚɎɜɑɘɑəəɚɕ ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɕ ɐɔɌɏəɚɝɞɔɖɑ 

ɝɔəɐɜɚɘɚɎ ɛɌɜɖɔəɝɚəɔɓɘɌ. ȳɌ ɛɚɝɗɑɐəɔɑ ɏɚɐɧ 

ɍɧɗ ɜɌɓɜɌɍɚɞɌə ɢɑɗɧɕ ɜɫɐ ɘɑɞɚɐɔɖ, ɛɚɓɎɚɗɫɪ-

ɥɔɡ ɝ ɐɚɝɞɌɞɚɣəɚ Ɏɧɝɚɖɚɕ ɞɚɣəɚɝɞɨɪ ɜɌɓɗɔɣɌɞɨ 

əɚɓɚɗɚɏɔɣɑɝɖɔɑ ɠɚɜɘɧ ɛɌɜɖɔəɝɚəɔɓɘɌ ɛɚ ɐɌə-

əɧɘ ȸȼȾ. ȹɌɛɜɔɘɑɜ, ɔɓɘɑɜɑəɔɑ ɚɞəɚɤɑəɔɫ 

ɛɗɚɥɌɐɔ ɝɜɑɐəɑɏɚ ɘɚɓɏɌ ɖ ɛɗɚɥɌɐɔ ɘɚɝɞɌ əɌ 

ɝɌɏɔɞɞɌɗɨəɧɡ Ⱦ1-Ȯȴ ɔɗɔ Ⱦ2-Ȯȴ ɝɛɚɝɚɍəɚ ɓəɌɣɔ-

ɞɑɗɨəɚ ɛɚɘɚɣɨ Ɏ ɐɔɌɏəɚɝɞɔɖɑ ɛɜɚɏɜɑɝɝɔɜɟɪɥɑɏɚ 

əɌɐɦɫɐɑɜəɚɏɚ ɛɌɜɌɗɔɣɌ. Ȯ ɝɗɟɣɌɑ ɝəɔɒɑəɔɫ ɚɞ-

əɚɤɑəɔɫ Ɏɧɤɑɟɛɚɘɫəɟɞɧɡ ɝɞɜɟɖɞɟɜ əɔɒɑ 0,21 

ɐɔɌɏəɚɓ ɛɜɚɏɜɑɝɝɔɜɟɪɥɑɏɚ əɌɐɦɫɐɑɜəɚɏɚ ɛɌɜɌ-

ɗɔɣɌ ɝɞɌəɚɎɔɞɝɫ əɌɔɍɚɗɑɑ Ɏɑɜɚɫɞəɧɘ, Ɏ ɞɚ Ɏɜɑ-

ɘɫ ɖɌɖ ɛɜɔ ɍɚɗɑɓəɔ ȻɌɜɖɔəɝɚəɌ ɩɞɚ ɚɞəɚɤɑəɔɑ 

ɚɍɧɣəɚ əɑ ɚɛɟɝɖɌɑɞɝɫ əɔɒɑ 0,26. ȴɝɖɗɪɣɑəɔɑɘ 

ɔɓ ɩɞɚɏɚ ɛɜɌɎɔɗɌ ɘɚɒɑɞ ɫɎɔɞɨɝɫ ɝɗɟɣɌɕ ɝɚɝɟɐɔ-

ɝɞɚɏɚ ɛɌɜɖɔəɝɚəɔɓɘɌ, ɛɜɔ ɖɚɞɚɜɚɘ ɩɞɚ ɚɞəɚɤɑ-

əɔɑ ɞɌɖɒɑ ɚɛɟɝɖɌɑɞɝɫ əɔɒɑ 0,21. ȺɐəɌɖɚ, ɛɜɔ 

ɝɚɝɟɐɔɝɞɚɘ ɛɌɜɖɔəɝɚəɔɓɘɑ əɌ əɌɞɔɎəɚɕ ȸȼȾ 

ɞɌɖɒɑ ɍɟɐɟɞ ɎɧɫɎɗɫɞɨɝɫ ɛɜɔɓəɌɖɔ ɎɧɜɌɒɑəəɚɕ 

ɌəɏɔɚɛɌɞɔɔ, ɛɚɝɗɑɐɝɞɎɔɕ əɌɜɟɤɑəɔɕ ɘɚɓɏɚɎɚɏɚ 

ɖɜɚɎɚɚɍɜɌɥɑəɔɫ, ɎɧɜɌɒɑəəɧɡ əɌɜɟɒəɚɕ ɔ 

Ɏəɟɞɜɑəəɑɕ ɏɔɐɜɚɢɑɠɌɗɔɕ.  

ȾɌɖɒɑ ɚɞəɚɤɑəɔɑ ɛɗɚɥɌɐɔ ɝɜɑɐəɑɏɚ ɘɚɓɏɌ 

ɖ ɘɚɝɞɟ ɓəɌɣɔɞɑɗɨəɚ ɔɓɘɑəɫɑɞɝɫ ɛɜɔ ɚɗɔɎɚɛɚə-

ɞɚɢɑɜɑɍɑɗɗɫɜəɚɕ ɐɑɏɑəɑɜɌɢɔɔ. Ȯ ɩɞɚɘ ɝɗɟɣɌɑ, 

ɩɞɚ ɚɞəɚɤɑəɔɑ ɛɚɎɧɤɌɑɞɝɫ ɔ ɚɍɧɣəɚ ɛɜɑɎɧɤɌ-

ɑɞ ɓəɌɣɑəɔɑ 0,30. 

Ȱɗɫ ɛɚɎɧɤɑəɔɫ ɞɚɣəɚɝɞɔ ɐɔɌɏəɚɝɞɔɖɔ 

ɝɞɜɔɌɞɚəɔɏɜɌɗɨəɚɏɚ ɎɌɜɔɌəɞɌ ɘɟɗɨɞɔɝɔɝɞɑɘəɚɕ 

Ɍɞɜɚɠɔɔ ɔɝɛɚɗɨɓɟɪɞɝɫ Ⱦ2-Ȯȴ, əɌ ɖɚɞɚɜɧɡ Ɏ 

ɛɜɚɑɖɢɔɔ ɍɌɓɌɗɨəɧɡ ɏɌəɏɗɔɑɎ ɎɔɓɟɌɗɔɓɔɜɟɑɞɝɫ 

ɏɔɛɚɔəɞɑəɝɔɎəɌɫ ɛɚɗɚɝɖɌ ɛɚɐ ɏɔɛɑɜɔəɞɑəɝɔɎ-

əɚɕ ɛɚɗɚɝɚɕ ɛɚ Ɏəɑɤəɑɘɟ ɖɜɌɪ ɝɖɚɜɗɟɛɧ. Ƚɗɑ-

ɐɟɑɞ, ɚɐəɌɖɚ, ɛɜɔəɔɘɌɞɨ Ɏɚ ɎəɔɘɌəɔɑ, ɣɞɚ ɛɚ-

ɐɚɍəɌɫ ȸȼ-ɖɌɜɞɔəɌ ɘɚɒɑɞ ɫɎɗɫɞɨɝɫ əɚɜɘɚɕ ɛɜɔ 

ɔɝɝɗɑɐɚɎɌəɔɔ əɌ ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɧɡ ɞɚɘɚ-

ɏɜɌɠɌɡ ɝ əɌɛɜɫɒɑəəɚɝɞɨɪ ɘɌɏəɔɞəɚɏɚ ɛɚɗɫ 3 

ȾɑɝɗɌ. 

ȶɚɘɛɗɑɖɝəɚɑ ɚɛɔɝɌəɔɑ Ɏɧɤɑɛɑɜɑɣɔɝɗɑə-

əɧɡ ɘɑɞɚɐɔɖ ɍɧɗɚ ɛɜɑɐɝɞɌɎɗɑəɚ əɌɘɔ Ɏ ɘɌɞɑ-

ɜɔɌɗɌɡ III əɌɢɔɚəɌɗɨəɚɏɚ ɖɚəɏɜɑɝɝɌ ɛɚ ɍɚɗɑɓəɔ 

ȻɌɜɖɔəɝɚəɌ ɔ ɜɌɝɝɞɜɚɕɝɞɎɌɘ ɐɎɔɒɑəɔɕ [2]. 

Ƚ ɜɌɓɎɔɞɔɑɘ ɝɚɎɜɑɘɑəəɧɡ ɞɑɡəɚɗɚɏɔɕ 

ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɚɕ ɞɚɘɚɏɜɌɠɔɔ ɛɚəɫɞɔɑ əɌ-

ɞɔɎəɚɕ ȸȼȾ ɓəɌɣɔɞɑɗɨəɚ ɜɌɝɤɔɜɔɗɚɝɨ ɔ ɞɑɛɑɜɨ 

ɎɖɗɪɣɌɑɞ Ɏ ɝɑɍɫ əɑ ɞɚɗɨɖɚ ɛɚɗɟɣɑəɔɑ ɝɞɌəɐɌɜɞ-

əɧɡ ɔɓɚɍɜɌɒɑəɔɕ Ɏ 3-ɡ ɛɗɚɝɖɚɝɞɫɡ Ɏ Ⱦ1 ɔ Ⱦ2-

ɎɓɎɑɤɑəəɧɡ ɜɑɒɔɘɌɡ. Ȯ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ Ɏɝɑ 

ɍɚɗɑɑ ɌɖɞɔɎəɚ Ɏ ɛɜɚɞɚɖɚɗ ɝɞɌəɐɌɜɞəɚɏɚ ȸȼ-

ɔɝɝɗɑɐɚɎɌəɔɫ əɌɣɔəɌɑɞ ɎɖɗɪɣɌɞɨɝɫ ɜɑɒɔɘ SWI 

ɔɗɔ Susceptibility Weighted Imaging. ɉɞɚ ɔɘɛɟɗɨ-

ɝəɌɫ ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɨ, ɖɚɞɚɜɌɫ ɝɛɚɝɚɍəɌ 

ɔɐɑəɞɔɠɔɢɔɜɚɎɌɞɨ ɌɜɞɑɜɔɌɗɨəɚɑ ɔ Ɏɑəɚɓəɚɑ 

ɜɟɝɗɚ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɍɑɓ ɛɜɔɘɑəɑəɔɫ ɖɚə-

ɞɜɌɝɞəɚɏɚ ɌɏɑəɞɌ, ɔ ɔɘɑəəɚ ɩɞɔ ɡɌɜɌɖɞɑɜɔɝɞɔɖɔ 

ɛɚɓɎɚɗɫɪɞ ɣɑɞɖɚ ɎɔɓɟɌɗɔɓɔɜɚɎɌɞɨ əɌɖɚɛɗɑəɔɑ 

ɘɑɞɌɗɗɚɎ Ɏ ɏɚɗɚɎəɚɘ ɘɚɓɏɑ, Ɏ ɛɑɜɎɟɪ ɚɣɑɜɑɐɨ 

ɒɑɗɑɓɌ, əɌɖɚɛɗɑəɔɑ ɖɚɞɚɜɚɏɚ ɛɜɚɔɝɡɚɐɔɞ Ɏ ɚɍ-

ɗɌɝɞɔ ɣɑɜəɚɕ ɝɟɍɝɞɌəɢɔɔ ɛɚ ɘɑɜɑ ɛɜɚɏɜɑɝɝɔɜɚ-

ɎɌəɔɫ ɍɚɗɑɓəɔ ȻɌɜɖɔəɝɚəɌ [8]. 

ȹɚ ɑɝɗɔ ɜɌəɨɤɑ ɛɚɐɚɍəɧɑ ɔɝɝɗɑɐɚɎɌəɔɫ 

ɛɜɚɎɚɐɔɗɔɝɨ ɛɜɑɔɘɟɥɑɝɞɎɑəəɚ əɌ ɝɑɖɢɔɚəəɚɘ 

ɘɌɞɑɜɔɌɗɑ, ɞɚ Ɏ ɐɌəəɧɕ ɘɚɘɑəɞ ɩɞɚ ɝɞɌəɚɎɔɞɝɫ 

Ɏɚɓɘɚɒəɧɘ in vivo. Ȼɜɔ ɩɞɚɘ, Ɏɚɓɘɚɒəɚ ɟɞɚɣ-

əɑəɔɑ ɟɒɑ ɔɘɑɪɥɔɡɝɫ ɔɗɔ ɎɧɫɎɗɑəɔɑ əɚɎɧɡ 

ɛɌɞɚɏɑəɑɞɔɣɑɝɖɔɡ ɓɎɑəɨɑɎ ɞɑɣɑəɔɫ ɍɚɗɑɓəɔ 

ȻɌɜɖɔəɝɚəɌ. 

ȹɌ ɜɔɝɟəɖɑ 1Ɍ ɛɜɑɐɝɞɌɎɗɑəɚ ɔɓɚɍɜɌɒɑəɔɑ 

ɣɑɜəɚɕ ɝɟɍɝɞɌəɢɔɔ ɔ ɖɜɌɝəɧɡ ɫɐɑɜ ɛɌɢɔɑəɞɌ ɝ 

ɍɚɗɑɓəɨɪ ȻɌɜɖɔəɝɚəɌ əɌ 2 ɝɞɌɐɔɔ ɛɚ ɤɖɌɗɑ 

Ɂɑə/ɋɜɌ. Ȼɜɔ ɩɞɚɘ, ɟ ɍɚɗɨəɚɏɚ ɚɞɘɑɣɌɑɞɝɫ ɫɜɖɚ 

ɎɧɜɌɒɑəəɌɫ ɛɜɌɎɚɝɞɚɜɚəəɫɫ ɗɌɞɑɜɌɗɔɓɌɢɔɫ 

ɩɖɝɞɜɌɛɔɜɌɘɔɐəɚɕ ɝɔɘɛɞɚɘɌɞɔɖɔ, ɣɞɚ ɛɚɗəɚ-

ɝɞɨɪ ɝɚɎɛɌɐɌɑɞ ɝ ɞɚɘɚɏɜɌɠɔɣɑɝɖɚɕ ɖɌɜɞɔəɚɕ. 

ȼɔɝɟəɚɖ 1ɍ ɔɗɗɪɝɞɜɔɜɟɑɞ ɝɞɑɛɑəɨ əɌɖɚɛɗɑəɔɫ 

ɒɑɗɑɓɌ Ɏ ɣɑɜəɚɕ ɝɟɍɝɞɌəɢɔɔ ɔ ɖɜɌɝəɧɡ ɫɐɜɌɡ ɟ 

ɛɌɢɔɑəɞɌ ɝ 3 ɝɞɌɐɔɑɕ ɛɚ Ɂɑə/ɋɜɟ ɔ ɎɧɜɌɒɑə-

əɚɕ ɌɖɝɔɌɗɨəɚɕ ɝɔɘɛɞɚɘɌɞɔɖɚɕ. Ȼɜɔ ɩɞɚɘ, əɑ-

ɝɘɚɞɜɫ əɌ ɗɑɎɚɝɞɚɜɚəəɪɪ ɝɔɘɛɞɚɘɌɞɔɖɟ Ɏ 

əɌɣɌɗɑ ɓɌɍɚɗɑɎɌəɔɫ, əɌ ɘɚɘɑəɞ ɔɝɝɗɑɐɚɎɌəɔɫ 

ɖɗɔəɔɣɑɝɖɌɫ ɗɌɞɑɜɌɗɔɓɌɢɔɫ ɍɧɗɌ ɘɔəɔɘɌɗɨəɚɕ, 

ɣɞɚ ɞɌɖɒɑ əɌɡɚɐɔɞ ɚɞɜɌɒɑəɔɑ əɌ ɞɚɘɚɏɜɌɘɘɌɡ 

Ɏ ɜɑɒɔɘɑ SWI. Ƚɞɚɔɞ ɞɌɖɒɑ ɚɞɘɑɞɔɞɨ, ɣɞɚ əɌ 

ɛɜɚɞɔɎɚɛɚɗɚɒəɚɕ ɝɞɚɜɚəɑ ɚɞɝɟɞɝɞɎɟɑɞ ɝɔɘɛɞɚɘ 

çɗɌɝɞɚɣɖɔəɚɏɚ ɡɎɚɝɞɌè, ɖɚɞɚɜɧɕ ɛɜɔɝɟɞɝɞɎɟɑɞ ɟ 

ɓɐɚɜɚɎɧɡ ɗɔɢ ɔ ɑɏɚ ɔɝɣɑɓəɚɎɑəɔɑ ɘɚɒɑɞ ɍɧɞɨ 

ɜɌəəɔɘ ɘɌɜɖɑɜɚɘ ɜɌɓɎɔɞɔɫ ɍɚɗɑɓəɔ ȻɌɜɖɔəɝɚ-

əɌ [4, 6]. 

ȾɌɖɒɑ əɌɘɔ ɍɧɗɚ ɎɧɫɎɗɑəɚ əɌɖɚɛɗɑəɔɑ 

ɒɑɗɑɓɌ ɓɌ ɛɜɑɐɑɗɌɘɔ ɝɜɑɐəɑɏɚ ɘɚɓɏɌ əɌ ɜɌɓɎɑɜ-

əɟɞɧɡ ɝɞɌɐɔɫ ɍɚɗɑɓəɔ ȻɌɜɖɔəɝɚəɌ. 

Ⱥɐəɔɘɔ ɔɓ ɞɌɖɔɡ ɝɞɜɟɖɞɟɜ ɍɧɗɔ ɓɟɍɣɌɞɧɑ 

ɫɐɜɌ ɘɚɓɒɑɣɖɌ, ɖɚɞɚɜɧɑ əɌ ɜɌəəɔɡ ɝɞɌɐɔɫɡ ɍɚ-

ɗɑɓəɔ ȻɌɜɖɔəɝɚəɌ ɍɧɗɔ ɛɜɌɖɞɔɣɑɝɖɔ əɑɜɌɓɗɔ-

ɣɔɘɧ əɌ ɞɚɘɚɏɜɌɘɘɌɡ Ɏ ɜɑɒɔɘɑ SWI (ɜɔɝ. 2 Ɍ), 

Ɏ ɞɚ Ɏɜɑɘɫ ɖɌɖ əɌ ɜɌɓɎɑɜəɟɞɧɡ ɝɞɌɐɔɫɡ ɓɌɍɚɗɑ-

ɎɌəɔɫ ɛɜɔɚɍɜɑɞɌɗɔ ɚɞɣɑɞɗɔɎɟɪ ɖɚəɞɜɌɝɞəɚɝɞɨ 

əɌ ɠɚəɑ ɚɖɜɟɒɌɪɥɑɕ ɞɖɌəɔ ɛɚɗɟɤɌɜɔɕ ɘɚɓ-

ɒɑɣɖɌ (ɜɔɝ. 2 ɍ). 

ȶɜɚɘɑ ɩɞɚɏɚ, ɍɧɗɔ ɚɍəɌɜɟɒɑəɧ ɚɞɗɚɒɑəɔɫ 

ɒɑɗɑɓɌ Ɏ ɝɖɚɜɗɟɛɑ ɔ ɡɎɚɝɞɌɞɧɡ ɫɐɜɌɡ, ɔəɞɑə-

ɝɔɎəɚɝɞɨ əɌɖɚɛɗɑəɔɫ ɖɚɞɚɜɚɏɚ ɞɌɖɒɑ ɛɚɎɧɤɌ-

ɗɌɝɨ ɝ ɛɜɚɏɜɑɝɝɔɜɚɎɌəɔɑɘ ɓɌɍɚɗɑɎɌəɔɫ (ɜɔɝ. 3). 

Ȼɜɔ ɩɞɚɘ, ɚɍɜɌɥɌɑɞ əɌ ɝɑɍɫ ɎəɔɘɌəɔɑ ɛɜɑɔɘɟ-

ɥɑɝɞɎɑəəɚ ɖɌɟɐɌɗɨəɌɫ ɗɚɖɌɗɔɓɌɢɔɫ Ɏɖɗɪɣɑəɔɕ 

ɘɑɞɌɗɗɌ, ɣɞɚ Ɏ ɐɌɗɨəɑɕɤɑɘ ɘɚɒɑɞ ɔɝɛɚɗɨɓɚ-

ɎɌɞɨɝɫ Ɏ ɖɌɣɑɝɞɎɑ ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɏɚ ɘɌɜɖɑɜɌ 

ɍɚɗɑɓəɔ ȻɌɜɖɔəɝɚəɌ ɔ ɓɌɍɚɗɑɎɌəɔɕ, ɛɜɚɞɑɖɌɪ-

ɥɔɡ ɝ ɝɔəɐɜɚɘɚɘ ɛɌɜɖɔəɝɚəɔɓɘɌ. 

ȳ 
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ȼɔɝ. 1 Ɍ (Fig. 1 Ɍ) 

 

ȼɔɝ. 1 ɍ (Fig. 1 Ɏ) 

ȼɔɝ. 1.  ȸȼȾ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ. ȼɑɒɔɘ SWI. ȬɖɝɔɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ. 

Ɍ - ɃɑɜəɌɫ ɝɟɍɝɞɌəɢɔɫ ɔ ɖɜɌɝəɧɑ ɫɐɜɌ. ȻɌɢɔɑəɞ ɝ ɚɞɣɑɞɗɔɎɚɕ ɛɜɌɎɚɝɞɚɜɚəəɑɕ ɗɌɞɑɜɌɗɔɓɌɢɔɑɕ əɌ 2 ɝɞɌɐɔɔ ɛɚ 

Ɂɑə/ɋɜɟ.  

ɍ  - ɃɑɜəɌɫ ɝɟɍɝɞɌəɢɔɫ ɔ ɖɜɌɝəɧɑ ɫɐɜɌ. ȻɌɢɔɑəɞ əɌ 3 ɝɞɌɐɔɔ ɛɚ Ɂɑə/ɋɜɟ.  

Fig. 1. MRI, brain. SWI mode. Axial plane.  

Ɍ - Black s ubstance and red nuclei. Patient with a distinct right -sided lateralization at 2 stage according to Hoehn 

and Yahr.  

b - Black substance and red nuclei. The patient is at the 3 stage according to Hoehn and Yahr.  

 

ȼɔɝ. 2 Ɍ (Fig. 2 Ɍ) 

 

ȼɔɝ. 2 ɍ (Fig. 2 Ɏ) 

ȼɔɝ. 2.     ȸȼȾ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ. ȼɑɒɔɘ SWI. ȬɖɝɔɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ. 

Ɍ - ȮɔɓɟɌɗɔɓɌɢɔɫ ɓɟɍɣɌɞɧɡ ɫɐɑɜ ɘɚɓɒɑɣɖɌ əɌ 2 ɝɞɌɐɔɔ ɍɚɗɑɓəɔ ȻɌɜɖɔəɝɚəɌ.  

ɍ - ȳɟɍɣɌɞɧɑ ɫɐɜɌ ɘɚɓɒɑɣɖɌ əɌ 3 ɝɞɌɐɔɔ ɍɚɗɑɓəɔ ȻɌɜɖɔəɝɚəɌ. 

Fig. 2.     MRI, brain . SWI mode . Axial  plane . 

Ɍ - Visualization of cerebellum dentate nucleus in stage 2 of Parkinson's disease.  

b - Ƚerebellum dentate nucleus at the 3rd stage of Parkinson's disease.  
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ȼɔɝ. 3 Ɍ (Fig. 3 Ɍ) 

 

ȼɔɝ. 3 ɍ (Fig. 3 Ɏ) 

ȼɔɝ. 3.   ȸȼȾ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ. ȬɖɝɔɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ. 

Ɍ - ȺɞɝɟɞɝɞɎɔɑ ɓəɌɣɔɘɚɏɚ əɌɖɚɛɗɑəɔɫ ɒɑɗɑɓɌ Ɏ ɝɖɚɜɗɟɛɑ ɔ ɏɚɗɚɎɖɌɡ ɡɎɚɝɞɌɞɧɡ ɫɐɑɜ. ȻɌɢɔɑəɞ ɝɚ 2 ɝɞɌɐɔɑɕ ɛɚ 

Ɂɑə/ɋɜɟ.  

ɍ - ȮɔɓɟɌɗɔɓɌɢɔɫ ɚɞɗɚɒɑəɔɕ ɒɑɗɑɓɌ Ɏ ɝɖɚɜɗɟɛɑ ɔ ɏɚɗɚɎɖɌɡ ɡɎɚɝɞɌɞɧɡ ɫɐɑɜ. ȻɌɢɔɑəɞ ɝ 3 ɝɞɌɐɔɑɕ ɛɚ Ɂɑə/ɋɜɟ. 

Fig. 3.  MRI, brain . SWI mode . Axial plane.  

a - Absence of significant iron accumulation in the putamen and caput nuclei caudati. Patient with stage 2 accor d-

ing to Hoehn and Yahr.  

b - Iron accumulation in the putamen and caput nucl ei caudati. The patient is at the 3 stage according to Hoehn 

and Yahr.   

 

 

ȼɔɝ. 4 (Fig. 4) 

ȼɔɝ. 4.      ȸȼȾ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ. 

ȴɓɘɑəɑəɔɑ ɚɍɦɑɘɚɎ ɝɑɜɚɏɚ ɎɑɥɑɝɞɎɌ ɘɑɒɐɟ ɏɜɟɛɛɚɕ ɝɜɌɎəɑəɔɫ ɔ ɛɌɢɔɑəɞɌɘɔ ɝ 2 ɝɞɌɐɔɑɕ ɍɚɗɑɓəɔ ȻɌɜɖɔəɝɚ-

əɌ (p<0,05). 

Fig. 4.     MRI, brain.  

Changes in the volume of gray matter between the control group and patients with stage 2 of Parkinson's disease (p 

<0.05).   
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Ⱥɛɜɑɐɑɗɑəɔɑ ɝɞɑɛɑəɔ əɌɖɚɛɗɑəɔɫ ɒɑɗɑɓɌ Ɏ 

ɣɑɜəɚɕ ɝɟɍɝɞɌəɢɔɔ ɘɚɒɑɞ ɍɧɞɨ ɛɚɗɑɓəɧɘ ɛɜɔ 

ɛɜɚɎɑɐɑəɔɔ ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɕ ɐɔɌɏəɚɝɞɔɖɔ 

ɍɚɗɑɓəɔ ȻɌɜɖɔəɝɚəɌ ɔ ɐɜɟɏɔɡ ɓɌɍɚɗɑɎɌəɔɕ, ɝɚ-

ɛɜɚɎɚɒɐɌɪɥɔɘɝɫ ɞɜɑɘɚɜɚɘ. Ȯ əɑɐɌɎəɑɘ ɔɝɝɗɑ-

ɐɚɎɌəɔɔ ɌɎɝɞɜɔɕɝɖɔɑ ɟɣɑəɧɑ ɚɝɟɥɑɝɞɎɗɫɗɔ 

ɐɎɟɡɗɑɞəɑɑ əɌɍɗɪɐɑəɔɑ ɓɌ 32 ɛɌɢɔɑəɞɌɘɔ ɝ ɍɚ-

ɗɑɓəɨɪ ȻɌɜɖɔəɝɚəɌ ɔ 15 ɛɌɢɔɑəɞɌɘɔ ɞɚɏɚ ɒɑ 

ɎɚɓɜɌɝɞɌ ɝ ɐɜɚɒɌɞɑɗɨəɧɘɔ ɝɔəɐɜɚɘɌɘɔ ɐɜɟɏɚɕ 

ɛɜɔɜɚɐɧ (ɩɝɝɑəɢɔɌɗɨəɧɕ ɔ ɐɔɝɞɚəɔɣɑɝɖɔɕ ɞɜɑ-

ɘɚɜ). Ȼɜɔ ɩɞɚɘ, ɝɚɐɑɜɒɌəɔɑ ɒɑɗɑɓɌ Ɏ ɖɚɘɛɌɖɞ-

əɚɕ ɔ ɜɑɞɔɖɟɗɫɜəɚɕ ɣɌɝɞɔ ɣɑɜəɚɕ ɝɟɍɝɞɌəɢɔɔ 

ɍɧɗɚ Ɏɧɤɑ Ɏ ɏɜɟɛɛɑ ɛɌɢɔɑəɞɚɎ ɝ ɍɚɗɑɓəɨɪ ȻɌɜ-

ɖɔəɝɚəɌ, ɖɌɖ əɌ ɘɚɘɑəɞ əɌɣɌɗɌ ɔɝɝɗɑɐɚɎɌəɔɫ, 

ɞɌɖ ɔ ɣɑɜɑɓ 2 ɏɚɐɌ əɌɍɗɪɐɑəɔɫ. ȺɐəɌɖɚ, əɑ ɍɧɗɚ 

ɎɧɫɎɗɑəɚ ɖɚɜɜɑɗɫɢɔɚəəɧɡ ɝɎɫɓɑɕ ɘɑɒɐɟ ɝɞɑɛɑ-

əɨɪ əɌɖɚɛɗɑəɔɫ ɒɑɗɑɓɌ ɔ ɖɗɔəɔɣɑɝɖɔɘ ɛɜɚ-

ɏɜɑɝɝɔɜɚɎɌəɔɑɘ ɓɌɍɚɗɑɎɌəɔɫ [3].  

Ȯ əɑɐɌɎəɚ ɛɜɚɎɑɐɑəəɚɘ ɘɑɞɌ-ɌəɌɗɔɓɑ, 

ɎɖɗɪɣɌɎɤɑɘ ɌəɌɗɔɓ əɌɖɚɛɗɑəɔɫ ɒɑɗɑɓɌ Ɏ ɣɑɜ-

əɚɕ ɝɟɍɝɞɌəɢɔɔ ɟ 364 ɛɌɢɔɑəɞɚɎ ɝ ɍɚɗɑɓəɨɪ 

ȻɌɜɖɔəɝɚəɌ ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɏɜɟɛɛɚɕ ɖɚəɞɜɚɗɫ, 

ɝɚɝɞɚɫɎɤɑɕ ɔɓ 231 ɣɑɗɚɎɑɖɌ Ɏ ɛɑɜɔɚɐ ɝ 2013 ɏ. 

ɛɚ 2016 ɏ., ɍɧɗ ɝɐɑɗɌə ɎɧɎɚɐ, ɣɞɚ ɎɔɓɟɌɗɨəɌɫ 

ɚɢɑəɖɌ ɐɚɜɝɚɗɌɞɑɜɌɗɨəɚɕ əɔɏɜɌɗɨəɚɕ ɏɔɛɑɜɔə-

ɞɑəɝɔɎəɚɝɞɔ əɌ ɣɟɎɝɞɎɔɞɑɗɨəɧɡ ɖ ɒɑɗɑɓɟ ȸȼȾ-

ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɫɡ ɚɍɑɝɛɑɣɔɎɌɑɞ Ɏɑɗɔɖɚɗɑɛ-

əɟɪ ɐɔɌɏəɚɝɞɔɣɑɝɖɟɪ ɞɚɣəɚɝɞɨ ɛɜɔ ɍɚɗɑɓəɔ 

ȻɌɜɖɔəɝɚəɌ ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɖɚəɞɜɚɗɑɘ. ȭɚɗɑɑ 

ɞɚɏɚ, ɞɌɖɒɑ ɐɑɗɌɑɞɝɫ ɎɧɎɚɐ ɚ ɓəɌɣɔɞɑɗɨəɚɕ 

ɛɑɜɝɛɑɖɞɔɎəɚɝɞɔ ɩɞɚɏɚ ɘɑɞɚɐɌ Ɏ ɐɔɠɠɑɜɑəɢɔ-

Ɍɗɨəɚɕ ɐɔɌɏəɚɝɞɔɖɑ əɑɕɜɚɐɑɏɑəɑɜɌɞɔɎəɧɡ ɓɌɍɚ-

ɗɑɎɌəɔɕ, ɛɜɚɞɑɖɌɪɥɔɡ ɝ ɝɔəɐɜɚɘɚɘ ɛɌɜɖɔəɝɚ-

əɔɓɘɌ [5]. 

Ȯ ɛɜɚɢɑɝɝɑ ɛɜɚɏɜɑɝɝɔɜɚɎɌəɔɫ ɍɚɗɑɓəɔ 

ȻɌɜɖɔəɝɚəɌ ɚɐəɔɘ ɔɓ ɝɌɘɧɡ ɎɌɒəɧɡ ɩɞɌɛɚɎ 

ɫɎɗɫɑɞɝɫ ɛɑɜɑɡɚɐ 2 ɝɞɌɐɔɔ Ɏ 3 ɝɞɌɐɔɪ ɛɚ ɤɖɌɗɑ 

Ɂɑə/ɋɜɌ. ɉɞɚɞ ɖɌɜɐɔəɌɗɨəɧɕ ɘɚɘɑəɞ ɚɍɟɝɗɌɎ-

ɗɔɎɌɑɞ Ɏɚɓɘɚɒəɚɝɞɨ ɜɌɓɎɔɞɔɫ ɖɌɖ ɗɑɎɚɐɚɛɌɓɌ-

Ɏɔɝɔɘɧɡ, ɞɌɖ ɔ ɗɑɎɚɐɚɛɌəɑɓɌɎɔɝɔɘɧɡ ɚɝɗɚɒəɑ-

əɔɕ ɍɚɗɑɓəɔ ȻɌɜɖɔəɝɚəɌ ɔ, ɖɌɖ ɝɗɑɐɝɞɎɔɑ, Ɏɝɑ 

ɍɚɗɑɑ ɎɚɓɜɌɝɞɌɪɥɟɪ ɝɚɢɔɌɗɨəɟɪ ɐɑɓɌɐɌɛɞɌɢɔɪ 

ɛɌɢɔɑəɞɌ ɔ ɟɎɑɗɔɣɑəɔɑ ɠɔəɌəɝɚɎɧɡ ɓɌɞɜɌɞ əɌ 

ɛɜɚɎɚɐɔɘɚɑ ɗɑɣɑəɔɑ. 

ȹɌ ɝɚɎɜɑɘɑəəɚɘ ɩɞɌɛɑ ɜɌɓɎɔɞɔɫ ɛɚɝɞɛɜɚ-

ɢɑɝɝɔəɏɚɎɧɡ ɛɜɚɞɚɖɚɗɚɎ ɝɞɌəɚɎɔɞɝɫ Ɏɚɓɘɚɒ-

əɧɘ ɎɧɫɎɗɑəɔɑ ɝɞɌɐɔɕəɚɝɞɔ ɞɑɣɑəɔɫ əɑɕɜɚɐɑ-

ɏɑəɑɜɌɞɔɎəɚɏɚ ɛɜɚɢɑɝɝɌ Ɏ ɝɑɜɚɘ ɔ ɍɑɗɚɘ Ɏɑɥɑ-

ɝɞɎɑ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɛɚ ɘɑɜɑ ɛɜɚɏɜɑɝɝɔɜɚɎɌəɔɫ 

ɍɚɗɑɓəɔ ȻɌɜɖɔəɝɚəɌ. 

Ȯɝɑɏɚ əɌɘɔ ɍɧɗɚ ɚɍɝɗɑɐɚɎɌəɚ 37 ɛɌɢɔɑə-

ɞɚɎ əɌ 2 ɝɞɌɐɔɔ ɛɚ ɤɖɌɗɑ Ɂɑə/ɋɜɌ ɔ 49 ɛɌɢɔ-

ɑəɞɚɎ əɌ 3 ɝɞɌɐɔɔ. ȴɓ ɚɝɗɚɒəɑəɔɕ ɞɑɣɑəɔɫ ɍɚ-

ɗɑɓəɔ ȻɌɜɖɔəɝɚəɌ ɟ ɛɌɢɔɑəɞɚɎ ɝ 3 ɝɞɌɐɔɑɕ ɓɌ-

ɍɚɗɑɎɌəɔɫ əɌɍɗɪɐɌɗɌɝɨ ɞɚɗɨɖɚ ɛɚɝɞɟɜɌɗɨəɌɫ 

əɑɟɝɞɚɕɣɔɎɚɝɞɨ. ȯɜɟɛɛɟ ɝɜɌɎəɑəɔɫ ɝɚɝɞɌɎɔɗɔ 

15 ɣɑɗɚɎɑɖ ɝ ɐɔɌɏəɚɓɚɘ ɐɔɝɢɔɜɖɟɗɫɞɚɜəɌɫ ɩə-

ɢɑɠɌɗɚɛɌɞɔɫ 1 ɝɞɌɐɔɔ ɝ ɚɞɝɟɞɝɞɎɔɑɘ ɖɗɔəɔɣɑ-

ɝɖɚɕ ɝɔɘɛɞɚɘɌɞɔɖɔ Ɏ Ɏɔɐɑ ɣɑɞɖɚ ɚɣɑɜɣɑəəɚɏɚ 

ɝɔəɐɜɚɘɌ. ȮɚɓɜɌɝɞ ɛɌɢɔɑəɞɚɎ Ɏɚ Ɏɝɑɡ 3-ɡ ɏɜɟɛ-

ɛɌɡ ɍɧɗ ɝɡɚɐəɧɘ ɔ ɝɚɝɞɌɎɗɫɗ 61Ñ5,1 ɗɑɞ. ȷɌɞɑ-

ɜɌɗɔɓɌɢɔɫ ɖɗɔəɔɣɑɝɖɚɕ ɝɔɘɛɞɚɘɌɞɔɖɔ əɑ ɟɣɔ-

ɞɧɎɌɗɌɝɨ. ȻɚɝɞɛɜɚɢɑɝɝɔəɏɚɎɌɫ ɚɍɜɌɍɚɞɖɌ Ɏɧ-

ɛɚɗəɫɗɌɝɨ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ əɌɍɚɜɌ ɝɖɜɔɛɞɚɎ 

FSL.  

ȻɑɜɎɚəɌɣɌɗɨəɚ ɍɧɗɚ ɛɜɚɌəɌɗɔɓɔɜɚɎɌəɚ 

ɔɓɘɑəɑəɔɑ ɚɍɦɑɘɚɎ ɝɑɜɚɏɚ ɎɑɥɑɝɞɎɌ ɘɑɒɐɟ 

ɏɜɟɛɛɚɕ ɝɜɌɎəɑəɔɫ ɔ ɛɌɢɔɑəɞɌɘɔ ɝ 2 ɝɞɌɐɔɑɕ 

ɍɚɗɑɓəɔ ȻɌɜɖɔəɝɚəɌ (ɜɔɝ. 4) (p<0,05). 

ȹɌ ɛɜɑɐɝɞɌɎɗɑəəɚɘ ɔɓɚɍɜɌɒɑəɔɔ ɎɔɓɟɌɗɔ-

ɓɔɜɟɑɞɝɫ ɝəɔɒɑəɔɑ ɚɍɦɑɘɌ ɝɑɜɚɏɚ ɎɑɥɑɝɞɎɌ Ɏ 

Ɏɔɝɚɣəɧɡ ɔ ɗɚɍəɧɡ ɚɍɗɌɝɞɫɡ ɛɚɗɟɤɌɜɔɕ ɏɚɗɚɎ-

əɚɏɚ ɘɚɓɏɌ, ɫɎɗɫɪɥɔɡɝɫ ɝɞɜɌɞɑɏɔɣɑɝɖɔ ɎɌɒəɧ-

ɘɔ Ɏ ɚɍɑɝɛɑɣɑəɔɔ ɠɟəɖɢɔɔ ɛɌɘɫɞɔ ɔ ɛɗɌəɔɜɚ-

ɎɌəɔɫ. ȾɌɖ ɖɌɖ əɌ 2 ɝɞɌɐɔɔ ɍɚɗɑɓəɔ ȻɌɜɖɔəɝɚ-

əɌ əɑ əɌɍɗɪɐɌɑɞɝɫ ɜɌɓɎɔɞɔɑ ɗɑɎɚɐɚɛɌəɑɓɌɎɔɝɔ-

ɘɧɡ ɚɝɗɚɒəɑəɔɕ, ɘɚɒəɚ ɝɐɑɗɌɞɨ ɎɧɎɚɐ ɚ ɞɚɘ, 

ɣɞɚ ɐɑɏɑəɑɜɌɞɔɎəɧɕ ɛɜɚɢɑɝɝ, ɚɍɟɝɗɌɎɗɔɎɌɪɥɔɕ 

Ɏ ɐɌɗɨəɑɕɤɑɘ ɔɡ ɛɚɫɎɗɑəɔɑ, əɌɣɔəɌɑɞɝɫ ɏɚɜɌɓ-

ɐɚ ɜɌəɨɤɑ ɖɗɔəɔɣɑɝɖɚɕ ɘɌəɔɠɑɝɞɌɢɔɔ. 

Ȼɜɔ ɩɞɚɘ, ɛɜɔ ɌəɌɗɔɓɑ ɝɞɑɛɑəɔ ɎɚɎɗɑɣɑ-

əɔɫ ɍɑɗɚɏɚ ɎɑɥɑɝɞɎɌ ɟ ɩɞɔɡ ɒɑ ɛɌɢɔɑəɞɚɎ ɍɧɗɚ 

ɚɍəɌɜɟɒɑəɚ ɏɚɜɌɓɐɚ ɘɑəɑɑ ɚɍɤɔɜəɚɑ ɎɚɎɗɑɣɑ-

əɔɑ ɛɜɚɎɚɐəɔɖɚɎ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ, ɣɞɚ ɛɜɚɫɎɗɫ-

ɗɚɝɨ Ɏ ɝəɔɒɑəɔɔ ɟɜɚɎəɫ ɠɜɌɖɢɔɚəəɚɕ Ɍəɔɓɚ-

ɞɜɚɛɔɔ ɛɜɑɔɘɟɥɑɝɞɎɑəəɚ Ɏ ɛɚɫɝəɚɘ ɛɟɣɖɑ ɔ 

ɌɝɝɚɢɔɌɞɔɎəɧɡ ɎɚɗɚɖəɌɡ ɞɑɘɑəəɚ-ɓɌɞɧɗɚɣəɚɕ 

ɚɍɗɌɝɞɔ (ɜɔɝ. 5) (ɜ<0,05). 

Ȼɜɔ ɛɑɜɑɡɚɐɑ ɓɌɍɚɗɑɎɌəɔɫ Ɏ 3 ɝɞɌɐɔɪ 

ɚɍɦɑɘ ɛɚɜɌɒɑəɔɫ ɝɑɜɚɏɚ ɎɑɥɑɝɞɎɌ ɛɜɚɐɚɗɒɌɑɞ 

ɟɎɑɗɔɣɔɎɌɞɨɝɫ, əɚ ɛɜɔ ɩɞɚɘ ɗɚɖɌɗɔɓɌɢɔɫ 

əɑɕɜɚɐɑɏɑəɑɜɌɞɔɎəɚɏɚ ɛɜɚɢɑɝɝɌ ɝɘɑɥɌɑɞɝɫ Ɏ 

ɝɞɚɜɚəɟ ɏɔɛɛɚɖɌɘɛɌɗɨəɧɡ ɔ ɛɌɜɌɏɔɛɛɚɖɌɘ-

ɛɌɗɨəɧɡ ɝɞɜɟɖɞɟɜ. ȺɍəɌɜɟɒɑəəɧɑ ɔɓɘɑəɑəɔɫ 

ɛɜɑɐɝɞɌɎɗɑəɧ əɌ ɜɔɝɟəɖɑ 6 (p<0,05). 

Ȼɜɔ ɩɞɚɘ, ɚɞɘɑɣɌɑɞɝɫ ɓəɌɣɔɞɑɗɨəɚɑ ɜɌɝ-

ɤɔɜɑəɔɑ əɑɕɜɚɐɑɏɑəɑɜɌɞɔɎəɚɏɚ ɛɜɚɢɑɝɝɌ Ɏ ɍɑ-

ɗɚɘ ɎɑɥɑɝɞɎɑ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɛɚ ɐɌəəɧɘ ȸȼ-

ɞɜɌɖɞɚɏɜɌɠɔɔ, ɣɞɚ ɛɜɚɫɎɗɫɑɞɝɫ ɐɌɗɨəɑɕɤɔɘ 

ɝəɔɒɑəɔɑɘ ɟɜɚɎəɫ ɠɜɌɖɢɔɚəəɚɕ Ɍəɔɓɚɞɜɚɛɔɔ 

Ɏ ɛɚɫɝəɚɘ ɛɟɣɖɑ ɔ ɛɜɚɎɚɐəɔɖɚɎ ɗɔɘɍɔɣɑɝɖɚɕ 

ɝɔɝɞɑɘɧ, ɐɌɗɨəɑɕɤɔɘ ɟɝɟɏɟɍɗɑəɔɑɘ ɛɜɚɢɑɝɝɌ Ɏ 

ɌɝɝɚɢɔɌɞɔɎəɧɡ ɞɜɌɖɞɌɡ ɛɚɗɟɤɌɜɔɕ ɏɚɗɚɎəɚɏɚ 

ɘɚɓɏɌ ɔ ɐɑɏɑəɑɜɌɢɔɑɕ ɛɜɚɎɚɐɫɥɔɡ ɛɟɞɑɕ ɝɞɜɟɖ-

ɞɟɜ ɝɞɎɚɗɌ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ, Ɏ ɣɌɝɞəɚɝɞɔ ɝɜɑɐəɑ-

ɏɚ ɘɚɓɏɌ ɔ ɘɚɝɞɌ. 

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɘɚɒəɚ ɝɐɑɗɌɞɨ ɎɧɎɚɐ ɚ 

ɞɚɘ, ɣɞɚ ɏɗɌɎəɟɪ ɜɚɗɨ Ɏ ɛɜɚɢɑɝɝɑ ɛɑɜɑɡɚɐɌ ɍɚ-

ɗɑɓəɔ ȻɌɜɖɔəɝɚəɌ ɔɓ 2 Ɏ 3 ɝɞɌɐɔɪ ɛɚ Ɂɑə/ɋɜɟ 

ɔɏɜɌɑɞ Ɏ ɍɚɗɨɤɑɕ ɝɞɑɛɑəɔ ɐɑɏɑəɑɜɌɢɔɫ ɝɑɜɚɏɚ 

ɎɑɥɑɝɞɎɌ ɛɜɔ ɟɘɑɜɑəəɚɕ ɐɑɏɑəɑɜɌɢɔɔ ɍɑɗɚɏɚ 

ɎɑɥɑɝɞɎɌ. Ȼɚɝɗɑ ɣɑɏɚ Ɍɞɜɚɠɔɣɑɝɖɔɑ ɛɜɚɢɑɝɝɧ Ɏ 

ɖɚɜɑ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɓəɌɣɔɞɑɗɨəɚ ɓɌɘɑɐɗɫɪɞɝɫ 

ɔ əɌ ɛɑɜɎɧɕ ɛɗɌə Ɏɧɡɚɐɔɞ Ɏɞɚɜɔɣəɚɑ ɛɚɜɌɒɑ-

əɔɑ ɍɑɗɚɏɚ ɎɑɥɑɝɞɎɌ, ɖɚɞɚɜɚɑ ɓəɌɣɔɞɑɗɨəɚ ɟɝɟ-

ɏɟɍɗɫɑɞ ɖɗɔəɔɣɑɝɖɟɪ ɖɌɜɞɔəɟ ɔ ɘɚɒɑɞ ɍɧɞɨ ɚɐ-

əɔɘ ɔɓ ɠɌɖɞɚɜɚɎ ɠɚɜɘɔɜɚɎɌəɔɫ ɖɚɏəɔɞɔɎəɚɕ 

ɐɔɝɠɟəɖɢɔɔ ɔ əɌɜɟɤɑəɔɕ ɡɚɐɨɍɧ Ɏɧɝɤɑɏɚ 

ɟɜɚɎəɫ ɛɜɔ ɛɚɜɌɒɑəɔɔ ɛɜɚɎɚɐəɔɖɚɎ ɡɚɗɔəɑɜ-

ɏɔɣɑɝɖɚɕ əɑɕɜɚɘɑɐɔɌɞɚɜəɚɕ ɝɔɝɞɑɘɧ ɏɚɗɚɎəɚɏɚ  
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ȼɔɝ. 5 (Fig. 5) 

ȼɔɝ. 5.   ȸȼȾ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ.  

ȼɌɓɗɔɣɔɫ ɠɜɌɖɢɔɚəəɚɕ Ɍəɔɓɚɞɜɚɛɔɔ ɍɑɗɚɏɚ ɎɑɥɑɝɞɎɌ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɘɑɒɐɟ ɏɜɟɛɛɚɕ ɝɜɌɎəɑəɔɫ ɔ ɛɌɢɔɑəɞɌ-

ɘɔ ɝ 2 ɝɞɌɐɔɑɕ ɛɚ Ɂɑə/ɋɜɟ (p<0,05). 

Fig. 5.  MRI, brain .  

Differences in the fractional anisotropy of white matter in the brain between the control group and patients with 

stage 2 according to Hoehn and Yahr (p <0.05).  

 

 

ȼɔɝ. 6 (Fig. 6) 

ȼɔɝ. 6.      ȸȼȾ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ. 

ȼɌɓɗɔɣɔɫ ɚɍɦɑɘɚɎ ɖɚɜɧ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɘɑɒɐɟ ɛɌɢɔɑəɞɌɘɔ ɝɚ 2 ɔ 3 ɝɞɌɐɔɑɕ ɛɚ Ɂɑə/ɋɜɟ (p<0,05). 

Fig. 6.     MRI, brain .  

Differences in cerebral cortex volumes between patients with stage 2 and 3 according to Hoehn and Yah r (p <0.05).  
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ɘɚɓɏɌ. 

ȿɣɔɞɧɎɌɫ ɞɚ, ɣɞɚ ɐɔɝɠɟəɖɢɔɫ ɡɚɗɔəɑɜɏɔ-

ɣɑɝɖɚɕ ɝɔɝɞɑɘɧ ɘɚɒɑɞ ɔɏɜɌɞɨ ɚɝəɚɎəɟɪ ɜɚɗɨ Ɏ 

ɠɚɜɘɔɜɚɎɌəɔɔ ɗɑɎɚɐɚɛɌəɑɓɌɎɔɝɔɘɧɡ əɌɜɟɤɑ-

əɔɕ ɡɚɐɨɍɧ Ɏɧɝɤɑɏɚ ɟɜɚɎəɫ, əɌɘɔ ɍɧɗɚ ɛɜɚɎɑ-

ɐɑəɚ ȸȼ-ɞɜɌɖɞɚɏɜɌɠɔɣɑɝɖɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ 

ɏɜɟɛɛɧ ɛɌɢɔɑəɞɚɎ ɝ çɓɌɝɞɧɎɌəɔɫɘɔè, ɚɍɥɌɫ ɡɌ-

ɜɌɖɞɑɜɔɝɞɔɖɌ ɖɚɞɚɜɧɡ ɛɜɑɐɝɞɌɎɗɑəɌ Ɏ ɞɌɍɗɔɢɑ 

ʈ1. 

Ȼɜɔ ɔɝɝɗɑɐɚɎɌəɔɔ ɛɌɢɔɑəɞɚɎ ɝ əɌɜɟɤɑ-

əɔɫɘɔ ɡɚɐɨɍɧ Ɏɧɝɤɑɏɚ ɟɜɚɎəɫ əɌɘɔ ɔɝɛɚɗɨɓɚ-

ɎɌɗɌɝɨ ɄɖɌɗɌ ɚɢɑəɖɔ ɡɚɐɨɍɧ ɔ ɜɌɎəɚɎɑɝɔɫ (Gait 

and Balance scale ð GABS), ɚɢɑəɔɎɌɪɥɌɫ ɖɌɖ 

ɩɛɔɓɚɐɔɣɑɝɖɔɑ, ɞɌɖ ɔ ɛɚɝɞɚɫəəɧɑ əɌɜɟɤɑəɔɫ 

ɡɚɐɨɍɧ. Ȼɚ əɌɤɑɘɟ ɘəɑəɔɪ, ɤɖɌɗɌ ɚɢɑəɖɔ 

ɡɚɐɨɍɧ ɔ ɜɌɎəɚɎɑɝɔɫ ɐɌɑɞ ɍɚɗɑɑ ɏɗɟɍɚɖɚɑ ɛɜɑɐ-

ɝɞɌɎɗɑəɔɑ ɚ çɓɌɝɞɧɎɌəɔɫɡè ɟ ɛɌɢɔɑəɞɚɎ, ɣɑɘ III 

ɏɜɌɠɌ ȿɄȺȭȻ (ȿəɔɠɔɢɔɜɚɎɌəəɌɫ ɤɖɌɗɌ ɚɢɑə-

ɖɔ ɍɚɗɑɓəɔ ȻɌɜɖɔəɝɚəɌ) ɔ ɤɖɌɗɌ FOG, ɞɌɖ ɖɌɖ 

ɐɌəəɌɫ ɤɖɌɗɌ ɎɖɗɪɣɌɑɞ, ɖɌɖ ɚɢɑəɖɟ ɝɞɑɛɑəɔ 

ɚɏɜɌəɔɣɑəɔɫ ɛɚɎɝɑɐəɑɎəɚɕ ɌɖɞɔɎəɚɝɞɔ ɔ əɑɓɌ-

Ɏɔɝɔɘɚɝɞɔ ɛɌɢɔɑəɞɚɎ ɚɞ ɛɚɝɞɚɜɚəəɑɕ ɛɚɘɚɥɔ, 

ɞɌɖ ɔ ɌəɌɗɔɓ ɛɜɚɐɚɗɒɔɞɑɗɨəɚɝɞɔ ɩɛɔɓɚɐɚɎ çɓɌ-

ɝɞɧɎɌəɔɫè ɛɜɔ ɛɚɎɚɜɚɞɌɡ, Ɏ ɛɜɚɢɑɝɝɑ ɔ Ɏ əɌɣɌ-

ɗɑ ɡɚɐɨɍɧ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɍɚɗɑɓəɨɪ ȻɌɜɖɔəɝɚəɌ.  

ȹɌɘɔ ɍɧɗɔ ɎɧɫɎɗɑəɧ ɐɚɝɞɚɎɑɜəɧɑ ɜɌɓɗɔ-

ɣɔɫ Ɏ ɛɌɜɌɘɑɞɜɌɡ ɚɝəɚɎəɧɡ ɛɜɚɎɚɐɫɥɔɡ ɛɟɞɑɕ, 

ɖɌɖ Ɏ ɗɑɎɚɘ, ɞɌɖ ɔ Ɏ ɛɜɌɎɚɘ ɛɚɗɟɤɌɜɔɫɡ ɏɚɗɚɎ-

əɚɏɚ ɘɚɓɏɌ (ɞɌɍɗ. ʈ2, ʈ3). 

Ȼɚɗɟɣɑəɧ ɐɚɝɞɚɎɑɜəɧɑ ɜɌɓɗɔɣɔɫ Ɏ ɞɜɌɖɞɚ-

ɏɜɌɠɔɣɑɝɖɔɡ ɡɌɜɌɖɞɑɜɔɝɞɔɖɌɡ ɛɑɜɑɐəɑɕ ɞɌɗɌ-

ɘɔɣɑɝɖɚɕ ɗɟɣɔɝɞɚɝɞɔ ɔɗɔ ɞɌɗɌɘɚɠɜɚəɞɌɗɨəɚɏɚ 

ɞɜɌɖɞɌ ɔ Ɏɔɝɚɣəɚɕ ɣɌɝɞɔ Ɏɑɜɡəɑɏɚ ɛɜɚɐɚɗɨəɚɏɚ 

ɛɟɣɖɌ. Ⱥɞɐɑɗɨəɚ ɝɞɚɔɞ ɚɍɜɌɞɔɞɨ ɎəɔɘɌəɔɑ 

ɔɘɑəəɚ əɌ ɛɚɜɌɒɑəɔɑ ɞɌɗɌɘɚɠɜɚəɞɌɗɨəɚɏɚ ɛɟ-

ɞɔ, ɖɚɞɚɜɧɕ ɫɎɗɫɑɞɝɫ əɑɛɚɝɜɑɐɝɞɎɑəəɚɕ ɣɌɝɞɨɪ 

ɡɚɗɔəɑɜɏɔɣɑɝɖɚɕ ɝɔɝɞɑɘɧ ɖɚəɞɜɚɗɫ əɌɐ ɐɎɔɒɑ-

əɔɫɘɔ. 

Ȯ ɛɌɞɚɗɚɏɔɣɑɝɖɔɕ ɛɜɚɢɑɝɝ Ɏ ɛɜɌɎɚɘ ɛɚ-

ɗɟɤɌɜɔɔ ɞɌɖɒɑ, ɖɌɖ ɔ Ɏ ɐɚɘɔəɌəɞəɚɘ, ɚɖɌɓɧ-

ɎɌɑɞɝɫ ɎɚɎɗɑɣɑə Ɏɑɜɡəɔɕ ɛɜɚɐɚɗɨəɧɕ ɛɟɣɚɖ, 

ɞɚɗɨɖɚ Ɏ ɐɌəəɚɘ ɝɗɟɣɌɑ ɚɞɘɑɣɌɑɞɝɫ ɛɚɜɌɒɑəɔɑ 

əɑ Ɏɔɝɚɣəɚɕ, Ɍ ɞɑɘɑəəɚɕ ɑɏɚ ɣɌɝɞɔ.  

ȻɚɜɌɒɑəɔɑ ɛɑɜɑɐəɑɕ ɞɌɗɌɘɔɣɑɝɖɚɕ ɗɟɣɔ-

ɝɞɚɝɞɔ ɛɜɔɚɍɜɑɞɌɑɞ ɐɎɟɝɞɚɜɚəəɔɕ ɡɌɜɌɖɞɑɜ. Ȯ 

ɛɜɌɎɚɘ ɛɚɗɟɤɌɜɔɔ ɚɞɘɑɣɌɑɞɝɫ ɟɘɑəɨɤɑəɔɑ 

ɐɗɔəɧ ɩɞɚɏɚ ɞɜɌɖɞɌ. 

ȷɚɖɌɗɔɓɌɢɔɫ ɔ ɡɚɐ ɛɜɚɎɚɐɫɥɔɡ ɛɟɞɑɕ 

ɛɜɑɐɝɞɌɎɗɑəɧ əɌ ɜɔɝɟəɖɑ 7. 

Ȱɗɫ ɚɛɜɑɐɑɗɑəɔɫ əɌɗɔɣɔɫ Ɏɚɓɘɚɒəɧɡ 

ɘɌɜɖɑɜɚɎ ɛɜɚɏəɚɓɔɜɚɎɌəɔɫ ɜɌɓɎɔɞɔɫ əɌɜɟɤɑ-

əɔɕ ɡɚɐɨɍɧ Ɏɧɝɤɑɏɚ ɟɜɚɎəɫ ɛɜɔ ɍɚɗɑɓəɔ ȻɌɜ-

ɖɔəɝɚəɌ ɍɧɗ ɛɜɚɎɑɐɑə ɖɚɜɜɑɗɫɢɔɚəəɧɕ ɌəɌɗɔɓ 

ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɖɚɩɠɠɔɢɔɑəɞɌ ȽɛɔɜɘɑəɌ. 

Ȼɚɗɟɣɑəəɧɑ ɜɑɓɟɗɨɞɌɞɧ ɛɜɑɐɝɞɌɎɗɑəɧ Ɏ ɞɌɍɗɔ-

ɢɌɡ ʈ4, ʈ5. 

Ȯ ɐɚɘɔəɌəɞəɚɘ ɛɚɗɟɤɌɜɔɔ ɎɧɜɌɒɑəəɚɝɞɨ 

çɓɌɝɞɧɎɌəɔɕè ɔɘɑɗɌ ɛɚɗɚɒɔɞɑɗɨəɟɪ ɝɔɗɨəɟɪ 

ɝɎɫɓɨ ɞɚɗɨɖɚ ɝ ɜɌɐɔɌɗɨəɚɕ ɐɔɠɠɟɓɔɎəɚɝɞɨɪ Ɏ 

ɟɏɗɚɎɚɘ ɛɟɣɖɑ, ɫɎɗɫɪɥɔɘɝɫ ɣɌɝɞɨɪ ɗɔɘɍɔɣɑ-

ɝɖɚɕ ɝɔɝɞɑɘɧ, Ɍ ɞɌɖɒɑ ɚɍɑɝɛɑɣɔɎɌɪɥɔɘ ɗɚɍəɚ-

Ɏɔɝɚɣəɧɑ ɎɓɌɔɘɚɐɑɕɝɞɎɔɫ. 

Ȯ ɛɜɌɎɚɘ ɛɚɗɟɤɌɜɔɔ ɛɌɞɚɗɚɏɔɫ ɍɑɗɚɏɚ 

ɎɑɥɑɝɞɎɌ ɛɜɑɐɝɞɌɎɗɫɑɞ ɚɝɚɍɑəəɧɕ ɔəɞɑɜɑɝ. 

ȮɧɫɎɗɑəɌ ɝɔɗɨəɌɫ ɚɞɜɔɢɌɞɑɗɨəɌɫ ɖɚɜɜɑ-

ɗɫɢɔɫ ɝ ɟɜɚɎəɑɘ ɠɜɌɖɢɔɚəəɚɕ Ɍəɔɓɚɞɜɚɛɔɔ 

əɔɒəɑɏɚ ɛɜɚɐɚɗɨəɚɏɚ ɛɟɣɖɌ, Ɍ ɞɌɖɒɑ ɎɧɜɌɒɑə-

əɧɑ ɝɎɫɓɔ ɝ ɛɚɜɌɒɑəɔɑɘ ɛɜɌɎɚɏɚ ɞɌɗɌɘɚɠɜɚə-

ɞɌɗɨəɚɏɚ ɞɜɌɖɞɌ. 

Ȱɗɫ ɚɛɜɑɐɑɗɑəɔɫ ɜɔɝɖɌ ɎɚɓəɔɖəɚɎɑəɔɫ ɓɌ-

ɝɞɧɎɌəɔɕ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɞɚɗɥɔəɧ ɖɚɜɧ Ɏ 

əɌɔɍɚɗɑɑ ɎɌɒəɧɡ, Ɏɧɐɑɗɑəəɧɡ Ɏɧɤɑ, ɓɚəɌɡ ɍɧ-

ɗɚ ɜɌɝɝɣɔɞɌəɚ ɚɞəɚɤɑəɔɑ ɤɌəɝɚɎ (ɞɌɍɗ. ʈ6). Ȯ 

ɖɌɣɑɝɞɎɑ ɖɜɔɞɔɣɑɝɖɚɏɚ ɓəɌɣɑəɔɫ ɔɝɛɚɗɨɓɚɎɌ-

ɗɌɝɨ ɘɑɐɔɌəɌ ɛɌɢɔɑəɞɚɎ ɝ əɌɜɟɤɑəɔɫɘɔ ɡɚɐɨɍɧ 

Ɏɧɝɤɑɏɚ ɟɜɚɎəɫ. 

ȹɌɔɍɚɗɑɑ ɎɌɒəɧɘ ɞɜɌɖɞɚɘ ɛɜɔ əɌɗɔɣɔɔ ɟ 

ɛɌɢɔɑəɞɌ əɌɜɟɤɑəɔɕ ɡɚɐɨɍɧ Ɏɧɝɤɑɏɚ ɟɜɚɎəɫ 

ɫɎɗɫɑɞɝɫ ɛɑɜɑɐəɫɫ ɞɌɗɌɘɔɣɑɝɖɌɫ ɗɟɣɔɝɞɚɝɞɨ 

ɔɗɔ ɞɌɗɌɘɚɠɜɚəɞɌɗɨəɧɕ ɞɜɌɖɞ. Ƚəɔɒɑəɔɑ ɑɏɚ 

ɘɌɖɝɔɘɌɗɨəɚɕ ɐɗɔəɧ ɛɜɔɎɚɐɔɞ ɖ ɟɎɑɗɔɣɑəɔɪ 

ɜɔɝɖɌ ɎɚɓəɔɖəɚɎɑəɔɫ əɌɜɟɤɑəɔɕ ɡɚɐɨɍɧ Ɏɧɝ-

ɤɑɏɚ ɟɜɚɎəɫ ɛɜɔ ɍɚɗɑɓəɔ ȻɌɜɖɔəɝɚəɌ. Ȼɜɔ 

əɌɗɔɣɔɔ ɟ ɛɌɢɔɑəɞɌ ɝəɔɒɑəɔɫ ɀȬ ɞɌɗɌɘɚɠɜɚə-

ɞɌɗɨəɚɏɚ ɞɜɌɖɞɌ Ɏ ɐɔəɌɘɔɖɑ, ɘɚɒəɚ ɚɒɔɐɌɞɨ ɟ 

əɑɏɚ ɜɌɓɎɔɞɔɑ çɓɌɝɞɧɎɌəɔɕè Ɏ ɛɚɝɗɑɐɟɪɥɑɘ.  

ȳɌ ɛɚɝɗɑɐəɔɑ ɏɚɐɧ ɤɔɜɚɖɚɑ ɜɌɝɛɜɚɝɞɜɌ-

əɑəɔɑ ɔ ɛɜɔɓəɌəɔɑ ɛɚɗɟɣɔɗɌ ɘɑɞɚɐɔɖɌ ɠɟəɖɢɔ-

ɚəɌɗɨəɚɕ ȸȼȾ ɛɚɖɚɫ [7]. ȺɝəɚɎɧɎɌɫɝɨ əɌ ɛɌɜɌ-

ɘɑɞɜɌɡ ɔɓɘɑəɑəɔɫ ɚɖɝɔɏɑəɌɢɔɔ ɖɜɚɎɔ, ɩɞɌ ɔɘ-

ɛɟɗɨɝəɌɫ ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɨ ɝɛɚɝɚɍəɌ ɚɢɑəɔ-

ɎɌɞɨ ɟɜɚɎɑəɨ ɖɜɚɎɚɞɚɖɌ Ɏ ɜɌɓɗɔɣəɧɡ ɟɣɌɝɞɖɌɡ 

ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ Ɏ ɝɚɝɞɚɫəɔɔ ɠɔɓɔɣɑɝɖɚɏɚ ɛɚ-

ɖɚɫ. Ȼɜɔ ɩɞɚɘ, ɝ ɛɚɘɚɥɨɪ ɘɑɞɚɐɚɎ ɛɚɝɞɛɜɚɢɑɝ-

ɝɔəɏɚɎɚɏɚ ɌəɌɗɔɓɌ ɝɞɌɗɚ Ɏɚɓɘɚɒəɧɘ əɑ ɞɚɗɨɖɚ 

ɎɧɫɎɗɑəɔɑ əɑɕɜɚəɌɗɨəɧɡ ɝɑɞɑɕ ɛɚɖɚɫ, əɚ ɔ 

ɌəɌɗɔɓ ɔɡ ɠɟəɖɢɔɚəɌɗɨəɚɝɞɔ ɛɜɔ ɜɌɓɗɔɣəɧɡ 

ɓɌɍɚɗɑɎɌəɔɫɡ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ. 

ȭɌɓɚɎɚɕ əɑɕɜɚəɌɗɨəɚɕ ɝɑɞɨɪ ɛɚɖɚɫ ɫɎɗɫ-

ɑɞɝɫ Default Mode Network ɔɗɔ DNA ð ɝɞɌəɐɌɜɞ-

əɌɫ əɑɕɜɚɝɑɞɨ ɛɚɖɚɫ. ȺəɌ ɛɜɑɐɝɞɌɎɗɫɑɞ ɔɓ ɝɑɍɫ 

ɌɖɞɔɎɌɢɔɔ Ɏ ɘɑɐɔɌɗɨəɧɡ ɚɍɗɌɝɞɫɡ ɗɚɍəɧɡ ɐɚ-

ɗɑɕ, ɘɑɐɔɌɗɨəɧɡ ɔ ɗɌɞɑɜɌɗɨəɧɡ ɚɍɗɌɝɞɫɡ ɓɌɞɧ-

ɗɚɣəɧɡ ɐɚɗɑɕ. 

ȹɌ ɜɔɝɟəɖɑ 8 ɛɜɑɐɝɞɌɎɗɑəɌ ɝɞɌəɐɌɜɞəɌɫ 

ɝɑɞɨ ɛɚɖɚɫ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɍɚɗɑɓəɨɪ ȻɌɜɖɔəɝɚəɌ 

əɌ 2 ɝɞɌɐɔɔ, 3 ɝɞɌɐɔɔ ɍɑɓ ɐɑɘɑəɢɔɔ ɔ 3 ɝɞɌɐɔɔ 

ɝ ɐɑɘɑəɢɔɑɕ. 

ȺɞɣɑɞɗɔɎɚ Ɏɔɐəɚ əɑ ɞɚɗɨɖɚ ɝəɔɒɑəɔɑ Ɍɖ-

ɞɔɎɌɢɔɔ ɝɚɚɞɎɑɞɝɞɎɟɪɥɔɡ ɠɟəɖɢɔɚəɌɗɨəɧɡ 

ɛɚɗɑɕ, əɚ ɔ ɟɘɑəɨɤɑəɔɑ ɔɡ ɛɗɚɥɌɐɔ. Ȼɜɔ ɩɞɚɘ, 

ɍɚɗɨɤɟɪ ɎɚɎɗɑɣɑəəɚɝɞɨ Ɏ ɛɌɞɚɗɚɏɔɣɑɝɖɔɕ ɛɜɚ-

ɢɑɝɝ ɐɑɘɚəɝɞɜɔɜɟɪɞ ɗɌɞɑɜɌɗɨəɧɑ ɓɌɞɧɗɚɣəɧɑ 

ɛɚɗɫ ɔ ɚɞəɚɝɔɞɑɗɨəɚ ɘɑəɨɤɑɑ ɎɚɎɗɑɣɑəɔɑ ɓɚəɧ 

ɛɑɜɎɔɣəɚɕ ɓɜɔɞɑɗɨəɚɕ ɖɚɜɧ. 

Ⱥɝɚɍɧɕ ɔəɞɑɜɑɝ Ɏ ɝɗɟɣɌɑ ɍɚɗɑɓəɔ ȻɌɜɖɔə-

ɝɚəɌ ɛɜɑɐɝɞɌɎɗɫɑɞ əɑɕɜɚɝɑɞɨ ɖɚəɞɜɚɗɫ ɓɌ ɜɑɏɟ-

ɗɫɞɚɜəɧɘɔ ɠɟəɖɢɔɫɘɔ ð executive control 

network. ȷɚɖɌɗɔɓɚɎɌəəɌɫ ɛɜɑɔɘɟɥɑɝɞɎɑəəɚ Ɏ 

ɗɚɍəɚɕ ɔ Ɏɔɝɚɣəɧɡ ɐɚɗɫɡ  ɛɚɗɟɤɌɜɔɕ  ɏɚɗɚɎəɚɏɚ  
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ȾɌɍɗɔɢɌ ʈ1.    ȺɍɥɌɫ ɡɌɜɌɖɞɑɜɔɝɞɔɖɌ ɚɍɝɗɑɐɚɎɌəəɧɡ ɍɚɗɨəɧɡ ɝ ɍɚɗɑɓəɨɪ ȻɌɜɖɔə-

ɝɚəɌ, ɚɝɗɚɒəɑəəɚɕ əɌɜɟɤɑəɔɫɘɔ ɡɚɐɨɍɧ Ɏɧɝɤɑɏɚ ɟɜɚɎəɫ. 

ɻʨʫʧʧʘ  

ʙʦʣʴʥʳʭ 

ʂʦʣʠʯʝʩʪʚʦ 

ʙʦʣʴʥʳʭ 

ʉʨʝʜʥʠʡ 

ʚʦʟʨʘʩʪ 

ɼʣʠʪʝʣʴʥʦʩʪʴ ʟʘ-

ʙʦʣ
ʚʘʥʠʷ 

ʆʮʝʥʢʘ ʧʦ  

ʢhʘʣʝ ʭʦʜʴʙʳ ʠ  

ʨʘʚʥʦʚʝʩʠʷ (GABS) 

ʉ ʟʘʩʪʳʚʘʥʠʷʤʠ 53 62,7Ñ5,4 8,3Ñ3,8 30,7Ñ10,2 

ɹʝʟ ʟʘʩʪʳʚʘʥʠʡ 47 61,3Ñ6,4 6,8Ñ5,2 8,0Ñ3,9 
 

   
 

ȾɌɍɗɔɢɌ ʈ2.     ȼɌɓɗɔɣɔɫ Ɏ ɛɌɜɌɘɑɞɜɌɡ ɛɜɚɎɚɐɫɥɔɡ ɛɟɞɑɕ Ɏ ɗɑɎɚɘ ɛɚɗɟɤɌɜɔɔ ɘɑɒɐɟ 

ɛɌɢɔɑəɞɌɘɔ ɝ çɓɌɝɞɧɎɌəɔɫɘɔè ɔ ɍɑɓ çɓɌɝɞɧɎɌəɔɕè. 

ʅʘʟʚʘʥʠʝ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʪʨʘʢʪʘ ɿʘʩʪʳʚʘʥʠʷ 

Me [LQ;UQ] 

ɹʝʟ ʟʘʩʪʳʚʘʥʠʡ 

Me [LQ;UQ] 

p 

ʇʝʨʝʜʥʷʷ  ʪʘʣʘʤʠʯʝʩʢʘʷ ʣʫʯʠʩʪʦʩʪʴ 

(ɸɼ*10
-6
) 

1215[1203;1277] 1185[1172;1202] 0,037 

ɺʝʨʭʥʠʡ ʧʨʦʜʦʣʴʥʳʡ ʧʫʯʦʢ ï ɺʠ-

ʩʦʯʥʘʷ ʯʘʩʪʴ (ʈɼ*10
-6
) 

625[603;734] 588[559;606] 0,034 

ɺʝʨʭʥʠʡ ʧʨʦʜʦʣʴʥʳʡ ʧʫʯʦʢ ï ɺʠ-

ʩʦʯʥʘʷ ʯʘʩʪʴ (ʌɸ) 

0,4063[0,3575;0,4300] 0,4250[0,3811;0,4350] 0,046 

(ʉɼ ï ʩʨʝʜʥʷʷ ʜʠʬʬʫʟʠʚʥʦʩʪʴ, ɸɼ ï ʘʢʩʠʘʣʴʥʘʷ ʜʠʬʬʫʟʠʚʥʦʩʪʴ, ʈɼ ï ʨʘʜʠʘʣʴʥʘʷ ʜʠʬʬʫʟʠʚʥʦʩʪʴ, ʦʙʲʝʤ ï ʦʙʲʝʤ 

ʪʨʘʢʪʘ (ʚʦʢʩʝʣʝʡ), ʌɸ ï ʬʨʘʢʮʠʦʥʥʘʷ ʘʥʠʟʦʪʨʦʧʠʷ). 
 

   
 

ȾɌɍɗɔɢɌ ʈ3.  ȼɌɓɗɔɣɔɫ Ɏ ɛɌɜɌɘɑɞɜɌɡ ɛɜɚɎɚɐɫɥɔɡ ɛɟɞɑɕ Ɏ ɛɜɌɎɚɘ ɛɚɗɟɤɌɜɔɔ ɘɑɒɐɟ 

ɛɌɢɔɑəɞɌɘɔ ɝ çɓɌɝɞɧɎɌəɔɫɘɔè ɔ ɍɑɓ çɓɌɝɞɧɎɌəɔɕè. 

ʅʘʟʚʘʥʠʝ ʠ ʭʘʨʘʢʪʝʨʠ-

ʩʪʠʢʘ ʪʨʘʢʪʘ 

ɿʘʩʪʳʚʘʥʠʷ 

Me [LQ;UQ] 

ɹʝʟ ʟʘʩʪʳʚʘʥʠʡ 

Me [LQ;UQ] 
p 

ʇʝʨʝʜʥʷʷ ʪʘʣʘʤʠʯʝʩʢʘʷ 

ʣʫʯʠʩʪʦʩʪʴ (ʄʘʢʩɼ) 
80,0[74,0;84,0] 98,0[83,0;102,0] 0,021 

ɺʝʨʭʥʠʡ ʧʨʦʜʦʣʴʥʳʡ ʧʫ-

ʯʦʢ ï ʊʝʤʝʥʥʘʷ ʯʘʩʪʴ 

(ʈɼ*10
-6

) 

640[614; 691] 592[566;611] 0,011 

ɺʝʨʭʥʠʡ ʧʨʦʜʦʣʴʥʳʡ ʧʫ-

ʯʦʢ ï ʊʝʤʝʥʥʘʷ ʯʘʩʪʴ 

(ʉɼ*10
-6

) 

827[791;852] 767[759;779] 0,032 

(ȸɌɖɝȰ ð ɘɌɖɝɔɘɌɗɨəɌɫ ɐɗɔəɌ (Ɏɚɖɝɑɗɑɕ), ȽɜȰ ð ɝɜɑɐəɫɫ ɐɗɔəɌ (Ɏɚɖɝɑɗɑɕ),  

ȽȰ ð ɝɜɑɐəɫɫ ɐɔɠɠɟɓɔɎəɚɝɞɨ, ȼȰ ð ɜɌɐɔɌɗɨəɌɫ ɐɔɠɠɟɓɔɎəɚɝɞɨ).    
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ȼɔɝ. 7 (Fig. 7) 

ȼɔɝ. 7.    ȸȼ-ɜɑɖɚəɝɞɜɟɖɢɔɫ. 

ȷɚɖɌɗɔɓɌɢɔɫ ɔ ɡɚɐ ɞɌɗɌɘɚɠɜɚəɞɌɗɨəɚɏɚ ɛɟɣɖɌ. 

Fig. 7.   MR-reconstruction.  

Localization and course of the thalamo -frontal tract.  

ȾɌɍɗɔɢɌ ʈ 4.  ȶɚɜɜɑɗɫɢɔɚəəɌɫ ɝɎɫɓɨ ɐɌəəɧɡ ɞɜɌɖɞɚɏɜɌɠɔɔ ɝ ɍɌɗɗɌɘɔ ɛɚ ɤɖɌɗɑ GABS 

Ɏ ɗɑɎɚɘ ɛɚɗɟɤɌɜɔɔ ɟ ɛɌɢɔɑəɞɚɎ ɝ çɓɌɝɞɧɎɌəɔɫɘɔè, (p<0,05). 

ʃʦʢʘʣʠʟʘʮʠʷ r 

ʋʛʣʦʚʘʷ ʯʘʩʪʴ ʧʦʷʩʥʦʛʦ ʧʫʯʢʘ (ʈɼ) 0,74 

 

   
 

ȾɌɍɗɔɢɌ ʈ 5.  ȶɚɜɜɑɗɫɢɔɚəəɌɫ ɝɎɫɓɨ ɐɌəəɧɡ ɞɜɌɖɞɚɏɜɌɠɔɔ ɝ ɍɌɗɗɌɘɔ ɛɚ ɤɖɌɗɑ GABS 

Ɏ ɗɑɎɚɘ ɛɚɗɟɤɌɜɔɔ ɟ ɛɌɢɔɑəɞɚɎ ɝ çɓɌɝɞɧɎɌəɔɫɘɔè, (p<0,05). 

ʃʦʢʘʣʠʟʘʮʠʷ r 

ʇʝʨʝʜʥʷʷ ʪʘʣʘʤʠʯʝʩʢʘʷ ʣʫʯʠʩʪʦʩʪʴ (ʈɼ) 0,89 

ʇʝʨʝʜʥʷʷ ʪʘʣʘʤʠʯʝʩʢʘʷ ʣʫʯʠʩʪʦʩʪʴ (ʉɼ) 0,
3 

ʇʝʨʝʜʥʷʷ ʪʘʣʘʤʠʯʝʩʢʘʷ ʣʫʯʠʩʪʦʩʪʴ (ʌɸ) -0,85 

ʅʠʞʥʠ
 ʧʨʦʜʦʣʴʥʳʡ ʧʫʯʦʢ (ʌɸ) -0,91 

 

   
 

ȾɌɍɗɔɢɌ ʈ 6.   ȼɌɝɣɑɞ ɚɞəɚɤɑəɔɫ ɤɌəɝɚɎ ɐɗɫ ɚɛɜɑɐɑɗɑəɔɫ ɜɔɝɖɌ ɎɚɓəɔɖəɚɎɑəɔɫ 

əɌɜɟɤɑəɔɕ ɡɚɐɨɍɧ Ɏɧɝɤɑɏɚ ɟɜɚɎəɫ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɍɚɗɑɓəɨɪ ȻɌɜɖɔəɝɚəɌ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ 

ɡɌɜɌɖɞɑɜɔɝɞɔɖ ɌəɌɞɚɘɔɣɑɝɖɔɡ ɛɜɚɎɚɐɫɥɔɡ ɛɟɞɑɕ (p<0,001). 

ʉ
ʨʫʢʪʫʨʘ ʂʨʠʪʠʯʝʩʢʦʝ 

ʟʥʘʯʝʥʠʝ (ʤʝʜʠ-

ʘʥʘ) 

ʆʪʥʦʰʝʥʠʝ ʰʘʥ-

ʩʦʚ (OR) 

95% ʜʦʚʝʨʠʪʝʣʴ-

ʥʳʡ ʠʥʪʝʨʚʘʣ 

ʇʨʘʚʘʷ ʧʝʨʝʜʥʷʷ ʪʘʣʘʤʠʯʝʩʢʘʷ 

ʣʫʯʠʩʪʦʩʪʴ (ʄʘʢʩɼ) 

80,00 10,0 2,41-20,30 
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ɘɚɓɏɌ, ɚəɌ ɚɞɎɑɣɌɑɞ ɓɌ ɛɗɌəɔɜɚɎɌəɔɑ ɖɌɖ ɐɎɔ-

ɏɌɞɑɗɨəɧɡ, ɞɌɖ ɔ ɘɧɝɗɔɞɑɗɨəɧɡ ɌɖɞɚɎ. Ⱥɐəɔɘ 

ɔɓ ɛɜɔɓəɌɖɚɎ ɐɔɝɠɟəɖɢɔɔ ɩɞɔɡ ɛɜɚɢɑɝɝɚɎ ɫɎ-

ɗɫɑɞɝɫ ɛɚɫɎɗɑəɔɑ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɍɚɗɑɓəɨɪ ȻɌɜ-

ɖɔəɝɚəɌ əɌɜɟɤɑəɔɕ ɡɚɐɨɍɧ Ɏɧɝɤɑɏɚ ɟɜɚɎəɫ 

ɔɗɔ çɓɌɝɞɧɎɌəɔɕè. 

ȹɌ ɜɔɝɟəɖɑ 9 ɛɜɑɐɝɞɌɎɗɑəɌ əɑɕɜɚɝɑɞɨ 

ɖɚəɞɜɚɗɫ ɓɌ ɜɑɏɟɗɫɞɚɜəɧɘɔ ɠɟəɖɢɔɫɘɔ ɟ ɛɌɢɔ-

ɑəɞɚɎ ɝ ɍɚɗɑɓəɨɪ ȻɌɜɖɔəɝɚəɌ əɌ 2 ɝɞɌɐɔɔ, 3 

ɝɞɌɐɔɔ ɍɑɓ ɐɑɘɑəɢɔɔ, əɚ ɝ çɓɌɝɞɧɎɌəɔɫɘɔè ɔ 3 

ɝɞɌɐɔɔ ɝ ɐɑɘɑəɢɔɑɕ, əɚ ɍɑɓ çɓɌɝɞɧɎɌəɔɕè. 

ȺɍɜɌɥɌɑɞ əɌ ɝɑɍɫ ɎəɔɘɌəɔɑ ɞɚ, ɣɞɚ, əɑ-

ɝɘɚɞɜɫ əɌ ɚɞɝɟɞɝɞɎɔɑ ɐɑɘɑəɢɔɔ, ɟ ɛɌɢɔɑəɞɌ ɝ 

çɓɌɝɞɧɎɌəɔɫɘɔè əɌɍɗɪɐɌɑɞɝɫ ɍɚɗɑɑ ɓəɌɣɔɘɚɑ 

ɝəɔɒɑəɔɑ ɠɟəɖɢɔɚəɌɗɨəɚɕ ɌɖɞɔɎəɚɝɞɔ ɗɚɍəɚɕ 

ɝɚɝɞɌɎɗɫɪɥɑɕ ɐɌəəɚɕ əɑɕɜɚɝɑɞɔ ɛɚɖɚɫ, ɣɑɘ ɟ 

ɛɌɢɔɑəɞɌ ɝ ɐɑɘɑəɢɔɑɕ. Ȼɜɔ ɩɞɚɘ, ɌəɌɞɚɘɔɣɑ-

ɝɖɚɑ ɜɌɝɛɚɗɚɒɑəɔɑ ɟɣɌɝɞɖɚɎ ɐɔɝɠɟəɖɢɔɔ ɗɚɍ-

əɧɡ ɐɚɗɑɕ əɌɡɚɐɔɞɝɫ Ɏ ɓɚəɑ ɚɞɎɑɞɝɞɎɑəəɚɝɞɔ 

ɛɑɜɑɐəɑɏɚ ɞɌɗɌɘɚɠɜɚəɞɌɗɨəɚɏɚ ɞɜɌɖɞɌ, ɣɞɚ ɛɚɐ-

ɞɎɑɜɒɐɌɑɞ əɌɤɑ ɔɝɝɗɑɐɚɎɌəɔɑ, ɔɓɗɚɒɑəəɚɑ 

Ɏɧɤɑ. 

ȾɌɖɒɑ ɛɜɔ ɍɚɗɑɓəɔ ȻɌɜɖɔəɝɚəɌ ɝɞɚɔɞ ɚɍ-

ɜɌɞɔɞɨ ɎəɔɘɌəɔɑ əɌ ɗɚɍəɚ-ɞɑɘɑəəɟɪ əɑɕɜɚɝɑɞɨ 

ɛɚɖɚɫ ð frontoparietal network. ɉɞɌ ɠɟəɖɢɔɚ-

əɌɗɨəɚɑ ɚɍɜɌɓɚɎɌəɔɑ ɛɜɑɐɝɞɌɎɗɫɑɞ ɔɓ ɝɑɍɫ ɚɍɗɌ-

ɝɞɔ ɗɚɍəɚɕ ɔ  ɞɑɘɑəəɚɕ  ɗɚɖɌɗɔɓɌɢɔɔ,  ɚɞɎɑɣɌɪ- 

 

ȼɔɝ. 8 (Fig. 8) 

ȼɔɝ. 8.     ɠȸȼȾ ɛɚɖɚɫ. 

ȽɞɌəɐɌɜɞəɌɫ ɝɑɞɨ ɛɚɖɚɫ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɍɚɗɑɓəɨɪ ȻɌɜɖɔəɝɚəɌ əɌ 2 ɝɞɌɐɔɔ, 3 ɝɞɌɐɔɔ ɍɑɓ ɐɑɘɑəɢɔɔ ɔ 3 ɝɞɌɐɔɔ ɝ 

ɐɑɘɑəɢɔɑɕ. 

Fig. 8.    fMRT, rest. 

Standard resting network in patients with Parkinson's disease in 2 stages, the 3 stage without dementia and the 3 

stages with dementia.  
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ȼɔɝ. 9 (Fig. 9) 

ȼɔɝ. 9.      ȻɚɝɞɛɜɚɢɑɝɝɔəɏɚɎɌɫ ȸȼȾ. 

ȹɑɕɜɚɝɑɞɨ ɖɚəɞɜɚɗɫ ɓɌ ɜɑɏɟɗɫɞɚɜəɧɘɔ ɠɟəɖɢɔɫɘɔ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɍɚɗɑɓəɨɪ ȻɌɜɖɔəɝɚəɌ əɌ 2 ɝɞɌɐɔɔ, 3 ɝɞɌɐɔɔ 

ɍɑɓ ɐɑɘɑəɢɔɔ (ɝ çɓɌɝɞɧɎɌəɔɫɘɔè) ɔ 3 ɝɞɌɐɔɔ ɝ ɐɑɘɑəɢɔɑɕ (ɍɑɓ çɓɌɝɞɧɎɌəɔɕè). 

Fig. 9.     Postprocessing of MRI.  

Neural network of regulatory functions in patients with Parkinson's disease in 2 stage, the 3 stage without dementia 

(with "congealing") and the 3 stage with dementia (without "congestion").  
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ȼɔɝ. 10 (Fig. 10) 

ȼɔɝ. 10.      ȻɚɝɞɛɜɚɢɑɝɝɔəɏɚɎɌɫ ȸȼȾ. 

ȷɚɍəɚ-ɞɑɘɑəəɌɫ əɑɕɜɚɝɑɞɨ ɛɚɖɚɫ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɍɚɗɑɓəɨɪ ȻɌɜɖɔəɝɚəɌ əɌ 2 ɝɞɌɐɔɔ, 3  

Fig. 10.     Postprocessing  of MRI.  

Frontal  parietal  rest  neuronet  in  patients  with  Parkinson 's disease  in  2 stage, the  3 stage without  dementia  and  the 

3 stage with dementia.  

 

ȼɔɝ. 11 (Fig. 11) 

ȼɔɝ. 11.      ȻɚɝɞɛɜɚɢɑɝɝɔəɏɚɎɌɫ ȸȼȾ. 

ȽɗɟɡɚɎɌɫ əɑɕɜɚɝɑɞɨ ɛɚɖɚɫ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɍɚɗɑɓəɨɪ ȻɌɜɖɔəɝɚəɌ əɌ 2 ɝɞɌɐɔɔ, 3 ɝɞɌɐɔɔ ɍɑɓ ɐɑɘɑəɢɔɔ ɔ 3 ɝɞɌɐɔɔ 

ɝ ɐɑɘɑəɢɔɑɕ. 

Fig. 11.     Postprocessing  of MRI.  

The auditory rest neuronet in patients with Parkinson's disease in 2 stage, the 3 stage without dementia and the 3 

stage with dementia.  








































































































































































































































































































































































































