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ȰȺȼȺȯȺȵ  Ƚȱȼȯȱȵ ȶȺȹȽȾȬȹȾȴȹȺȮȴɃ! 
 

ȼɑɐɌɖɢɔɚəəɌɫ ɖɚɗɗɑɏɔɫ ȼɚɝɝɔɕɝɖɚɏɚ ɉɗɑɖɞɜɚəəɚɏɚ 
ȲɟɜəɌɗɌ ȷɟɣɑɎɚɕ ȰɔɌɏəɚɝɞɔɖɔ  
ɝɑɜɐɑɣəɚ ɛɚɓɐɜɌɎɗɫɑɞ ȮɌɝ  
ɝ 70-ɗɑɞəɔɘ ɪɍɔɗɑɑɘ! 

 

Ȯ ɐɌɗɑɖɚɘ 1978 ɏɚɐɟ Ȯɧ ɝɞɚɫɗɔ ɟ ɔɝɞɚɖɚɎ  Ɏəɑɐɜɑəɔɫ ɔ ɜɌɓ-

Ɏɔɞɔɫ ɛɜɔəɢɔɛɔɌɗɨəɚ əɚɎɚɏɚ əɌɛɜɌɎɗɑəɔɫ Ɏ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɑ - 

ɜɑəɞɏɑəɚɎɝɖɚɕ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ. ȭɑɓ ɝɛɑɢɔɌɗɨəɚɕ ɗɔɞɑ-

ɜɌɞɟɜɧ ɔ ɩɗɑɘɑəɞɌɜəɧɡ ɝɎɑɐɑəɔɕ ɚ ɛɜɌɎɔɗɨəɚɘ ɜɌɝɛɚɗɚɒɑəɔɔ Ɏɝɑɡ 

ɖɚɘɛɚəɑəɞɚɎ əɚɎɚɏɚ ɟɝɞɜɚɕɝɞɎɌ, Ȯɧ ɚɞɖɜɧɎɌɗɔ  ɛɑɜɎɚɑ ɐɔɌɏəɚɝɞɔ-

ɣɑɝɖɚɑ ɚɞɐɑɗɑəɔɑ Ɏ ɂȶȭ IV ȯɗɌɎəɚɏɚ ȿɛɜɌɎɗɑəɔɫ ɛɜɔ ȸɔəɓɐɜɌɎɑ 

ȽȽȽȼ.  Ⱥɞɐɑɗɑəɔɑ ɜɚɝɗɚ ɔ ɜɌɝɤɔɜɫɗɚɝɨ, ɍɗɌɏɚɐɌɜɫ ȮɌɤɔɘ ɓɌɐɌɞɖɌɘ 

ɞɌɗɌəɞɗɔɎɚɏɚ ɜɟɖɚɎɚɐɔɞɑɗɫ ɔ ɚɜɏɌəɔɓɌɞɚɜɌ. 

Ⱦɜɟɐəɚ ɛɑɜɑɚɢɑəɔɞɨ ɜɚɗɨ ɛɑɜɎɧɡ əɌɟɣəɧɡ ɔɝɝɗɑɐɚɎɌəɔɕ Ɏ 

ɠɚɜɘɔɜɚɎɌəɔɔ əɚɎɚɕ ɤɖɚɗɧ Ɏ ɝɚɎɜɑɘɑəəɚɕ ɜɑəɞɏɑəɚɗɚɏɔɔ. ȭɗɌɏɚ-

ɐɌɜɫ ɛɚɗɟɣɑəəɧɘ ɐɌəəɧɘ, ɛɜɔɘɑəɑəɔɑ ɜɑəɞɏɑəɚɎɝɖɚɕ ɖɚɘɛɨɪɞɑɜ-

əɚɕ ɞɚɘɚɏɜɌɠɔɔ Ɏɝɑ ɤɔɜɑ Ɏəɑɐɜɫɗɚɝɨ Ɏɚ Ɏɝɑ ɚɞɐɑɗɧ ɖɗɔəɔɣɑɝɖɚɕ 

ɘɑɐɔɢɔəɧ. 

Ȯɧ ɍɧɗɔ ɚɐəɔɘ ɔɓ ɚɝəɚɎɚɛɚɗɚɒəɔɖɚɎ  ɛɜɚɏɜɌɘɘɧ ɛɚɐɏɚɞɚɎ-

ɖɔ ɝɚɎɜɑɘɑəəɧɡ ɎɜɌɣɑɕ-ɜɑəɞɑɏəɚɗɚɏɚɎ. ȮɌɤɔ ɘɚəɚɏɜɌɠɔɔ  ɫɎɗɫɪɞ-

ɝɫ əɌɝɞɚɗɨəɧɘɔ ɖəɔɏɌɘɔ ɝɛɑɢɔɌɗɔɝɞɚɎ Ɏ ɩɞɚɕ ɚɍɗɌɝɞɔ. ȮɌɤɔ ɘəɚ-

ɏɚɣɔɝɗɑəəɧɑ ɝɞɌɞɨɔ ɢɔɞɔɜɟɪɞɝɫ Ɏɑɐɟɥɔɘɔ ɟɣɑəɧɘɔ ȼɚɝɝɔɔ ɔ ɘɔɜɌ. 

Ƚ 1996 ɏɚɐɌ Ȯɧ ɎɚɓɏɗɌɎɗɫɑɞɑ ɖɌɠɑɐɜɟ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɔ ɗɟɣɑ-

Ɏɚɕ ɞɑɜɌɛɔɔ ȽɑɣɑəɚɎɝɖɚɏɚ ȿəɔɎɑɜɝɔɞɑɞɌ, ɔɓɎɑɝɞəɟɪ ɝɎɚɔɘɔ ɛɑɜɑ-

ɐɚɎɧɘɔ ɞɜɌɐɔɢɔɫɘɔ. ȭɗɌɏɚɐɌɜɫ ȮɌɤɑɘɟ ɞɌɗɌəɞɟ Ɏɔɐəɚɏɚ ɟɣɑəɚɏɚ ɔ 

ɚɞɗɔɣəɚɏɚ ɜɟɖɚɎɚɐɔɞɑɗɫ ɖɌɠɑɐɜɌ ɎɧɜɚɝɗɌ ɔ ɝɞɌɗɌ ɚɐəɚɕ ɔɓ Ɏɑɐɟɥɔɡ 

ɖɌɠɑɐɜ ȽɑɣɑəɚɎɝɖɚɏɚ ȿəɔɎɑɜɝɔɞɑɞɌ. 

Ȯɚɝɑɘɨ ɗɑɞ əɌɓɌɐ ɛɚ ȮɌɤɑɕ ɔəɔɢɔɌɞɔɎɑ ɍɧɗ ɝɚɓɐɌə əɌɤ 

ɒɟɜəɌɗ, ɖɚɞɚɜɧɕ ɛɟɍɗɔɖɟɑɞ ɝɌɘɧɑ ɌɖɞɟɌɗɨəɧɑ ɘɌɞɑɜɔɌɗɧ Ɏ ɚɍɗɌɝɞɔ 

ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ.  Ȯ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ REJR Ɏɡɚɐɔɞ Ɏ ɘɔɜɚɎɧɑ 

ɜɑɕɞɔəɏɔ əɌɟɣəɧɡ ɔɓɐɌəɔɕ. Ƀɔɝɗɚ ɛɚɐɛɔɝɣɔɖɚɎ ɝɞɜɑɘɔɞɑɗɨəɚ ɜɌɝ-

ɞɑɞ! 

Ȯɝɑ, ɖɚɘɟ ɐɚɎɑɗɚɝɨ ɜɌɍɚɞɌɞɨ ɝ ȮɌɘɔ, ɚɞɘɑɣɌɪɞ ɎɧɝɚɣɌɕɤɔɕ 

ɛɜɚɠɑɝɝɔɚəɌɗɔɓɘ, ɚɍɜɌɓɚɎɌəəɚɝɞɨ, ɚɞɎɑɞɝɞɎɑəəɚɝɞɨ ɔ ɎəɔɘɌɞɑɗɨ-

əɚɝɞɨ ɖ ɗɪɍɧɘ ɘɑɗɚɣɌɘ. Ȯɧ ɫɎɗɫɑɞɑɝɨ ɐɚɍɜɧɘ əɌɝɞɌɎəɔɖɚɘ ɔ ɘɟɐ-

ɜɧɘ ɟɣɔɞɑɗɑɘ ɐɗɫ əɚɎɧɡ ɛɚɖɚɗɑəɔɕ ɝɛɑɢɔɌɗɔɝɞɚɎ. 

 

Ⱥɞ Ɏɝɑɕ ɐɟɤɔ ɒɑɗɌɑɘ ȮɌɘ ɖɜɑɛɖɚɏɚ  ɓɐɚɜɚɎɨɫ əɌ 
ɐɚɗɏɔɑ ɏɚɐɧ, əɑɔɝɝɫɖɌɑɘɚɕ ɩəɑɜɏɔɔ, əɚɎɧɡ əɌɟɣəɧɡ ɚɞ-
ɖɜɧɞɔɕ ɔ ɝɎɑɜɤɑəɔɕ əɌ ɍɗɌɏɚ əɌɤɑɕ ɝɛɑɢɔɌɗɨəɚɝɞɔ! 
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ȶȷȬȽȽȴɀȴȶȬɂȴɋ ȬȹȺȸȬȷȴȵ ȮȹȿȾȼȱȹȹȱȯȺ ȿɁȬ 

 

ȰɌɕɡɑɝ ȹ.Ȭ. 1,2, ȰɔɌɍ Ɂ.ȸ.1,2, ȶɚɜɎɫɖɚɎ Ȯ.Ƚ.1, ȶɚəɐɜɌɞɣɔɖɚɎ Ȱ.Ƚ.1,  

ȻɌɥɔəɔəɌ Ⱥ.Ȭ.1, ȶɚɜɚɍɖɔə Ȭ.Ƚ.1, ȶɟɫə Ɋ.Ƚ.1, ȻɌəɔəɌ Ⱥ.Ƚ.1, ȸɔɡɌɗɑɎɔɣ Ȭ.ȱ.1, 

ɊɝɔɠɚɎ ȶ.Ȱ.1, ɄɌɘɤɟɞɐɔəɚɎ Ⱦ.ȸ.1 

 
ɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. ȶɌɒɐɧɕ ɛɫɞɧɕ ɝɗɟɣɌɕ Ɏɜɚɒɐɑəəɚɕ ɝɑəɝɚəɑɎɜɌɗɨəɚɕ ɞɟ-

ɏɚɟɡɚɝɞɔ ɫɎɗɫɑɞɝɫ ɝɗɑɐɝɞɎɔɑɘ ɌəɚɘɌɗɔɔ ɜɌɓɎɔɞɔɫ ɖɚɝɞəɚɏɚ ɗɌɍɔɜɔəɞɌ Ɏəɟɞ-

ɜɑəəɑɏɚ ɟɡɌ. ɉɞɌ ɏɜɟɛɛɌ ɘɌɗɨɠɚɜɘɌɢɔɕ, ɎɧɫɎɗɫɑɘɌɫ ɛɜɑɔɘɟɥɑɝɞɎɑəəɚ ɝ ɛɚ-

ɘɚɥɨɪ ȶȾ ɔ ȸȼȾ ɔɝɝɗɑɐɚɎɌəɔɕ, ɛɜɑɐɝɞɌɎɗɫɑɞ ɞɜɟɐəɚɝɞɔ, ɖɌɖ Ɏ ɐɔɌɏəɚɝɞɔɖɑ, 

ɞɌɖ ɔ Ɏ Ɏɧɍɚɜɑ ɌɐɑɖɎɌɞəɚɏɚ ɘɑɞɚɐɌ ɗɑɣɑəɔɫ ɐɗɫ ɐɚɝɞɔɒɑəɔɫ ɗɟɣɤɔɡ ɜɑɓɟɗɨɞɌɞɚɎ ɝɗɟɡɚ-

ɜɑɣɑɎɚɕ ɜɑɌɍɔɗɔɞɌɢɔɔ. Ȯ ɞɑɣɑəɔɑ ɛɚɝɗɑɐəɔɡ əɑɝɖɚɗɨɖɔɡ ɗɑɞ Ɏ ɘɔɜɚɎɚɕ ɛɜɌɖɞɔɖɑ ɚɞɚɡɔ-

ɜɟɜɏɔɔ əɌɖɚɛɗɑəɚ ɓəɌɣɔɞɑɗɨəɚɑ ɖɚɗɔɣɑɝɞɎɚ ɖɗɔəɔɣɑɝɖɔɡ ɝɗɟɣɌɑɎ, ɞɜɑɍɟɪɥɔɡ ɘɚɐɔɠɔ-

ɖɌɢɔɔ ɡɔɜɟɜɏɔɣɑɝɖɚɕ ɞɌɖɞɔɖɔ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɚɝɚɍɑəəɚɝɞɑɕ ɌəɌɞɚɘɔɣɑɝɖɚɏɚ ɝɞɜɚɑəɔɫ 

ɟɗɔɞɖɔ ɔ ɛɜɑɐɐɎɑɜɔɫ. ɉɞɚ ɛɜɔɎɑɗɚ ɖ əɑɚɍɡɚɐɔɘɚɝɞɔ ɝɚɓɐɌəɔɫ ɟəɔɠɔɢɔɜɚɎɌəəɚɕ ɖɗɌɝ-

ɝɔɠɔɖɌɢɔɔ ɛɚɜɚɖɚɎ ɜɌɓɎɔɞɔɫ Ɏəɟɞɜɑəəɑɏɚ ɟɡɌ ɔ ɜɌɓɜɌɍɚɞɖɑ ɍɚɗɑɑ ɐɑɞɌɗɨəɚɏɚ ɡɔɜɟɜɏɔ-

ɣɑɝɖɚɏɚ ɛɚɐɡɚɐɌ ɛɜɔ ɖɌɒɐɚɘ ɞɔɛɑ ɐɌəəɚɕ əɚɓɚɗɚɏɔɔ. 

Ȯ ɝɞɌɞɨɑ ɛɜɑɐɝɞɌɎɗɑə ɚɍɓɚɜ ɗɔɞɑɜɌɞɟɜɧ ɛɚ ɖɗɌɝɝɔɠɔɖɌɢɔɔ ɌəɚɘɌɗɔɕ ɜɌɓɎɔɞɔɫ 

ɖɚɝɞəɚɏɚ ɗɌɍɔɜɔəɞɌ ɔ ɚɝɚɍɑəəɚɝɞɑɕ ɖɚɡɗɑɌɜəɚɕ ɔɘɛɗɌəɞɌɢɔɔ ɟ ɞɌɖɔɡ ɛɌɢɔɑəɞɚɎ, Ɏ ɞɚɘ 

ɣɔɝɗɑ ɔ əɌ ɚɝəɚɎɌəɔɔ ɝɚɍɝɞɎɑəəɚɏɚ ɚɛɧɞɌ. 

 

ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɌəɚɘɌɗɔɫ Ɏəɟɞɜɑəəɑɏɚ ɟɡɌ, ɖɗɌɝɝɔɠɔɖɌɢɔɫ, ɖɚɡɗɑɌɜəɌɫ ɔɘ-

ɛɗɌəɞɌɢɔɫ. 
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Pashchinina O.A. 1, Korobkin A.S. 1, Kuyan Yu.S.1, Panina O.S. 1, Mikhalevich A.E. 1,  

Yusifov K.D.1, Shamshutdinov T.M. 1 
 

urpose.  Every fifth case of congenital sensorineural hearing loss is a consequence 

of an abnormality in the development of t he bone labyrinth of inner ear. This group 

of malformations detected mainly by CT and MRI studies presents difficulties both 

in diagnosis and in choosing appropriate method of treatment to achieve better auditory r e-

sults. Over the past few years a signific ant number of clinical cases all over the world have 

been accumulated, requiring modification of surgical approach depending on the features of 

the anatomical structure of the bony cochlea and the vestibule. This resulting in the need to 

creation of the un iversally accepted classification of anomalies of the development of the 

bony labyrinth and a more detailed approach to each type of given nosology. In article pr e-

sented review of the existing literature of malformations of the inner ear and features of 

cochlear implantation in these patients including on the basis of own experience.  

 

Keyword: inner ear malformation, classification, cochlear implantation.  

 
Corresponding author:  Diab Khassan Mohamed Ali, e -mail: hassandiab@mail.ru  

ɂ 

P 

ȹȬȿɃȹɇȵ ȺȭȳȺȼ 

 

 

 

1 - ɀȯȭȿ  

çȹɌɟɣəɚ-ɖɗɔəɔɣɑɝɖɔɕ 

ɢɑəɞɜ  

ɚɞɚɜɔəɚɗɌɜɔəɏɚɗɚɏɔɔ 

ɀɑɐɑɜɌɗɨəɚɏɚ  

ɘɑɐɔɖɚ-ɍɔɚɗɚɏɔɣɑɝɖɚɏɚ 

ɌɏɑəɞɝɞɎɌè. 

2 - ɀȯȭȺȿ ȮȺ  

ȼɚɝɝɔɕɝɖɔɕ  

əɌɢɔɚəɌɗɨəɧɕ  

ɔɝɝɗɑɐɚɎɌɞɑɗɨɝɖɔɕ  

ɘɑɐɔɢɔəɝɖɔɕ  

ɟəɔɎɑɜɝɔɞɑɞ ɔɘ. ȹ.ȴ. 

ȻɔɜɚɏɚɎɌ. ɀɌɖɟɗɨɞɑɞ 

ɐɚɛɚɗəɔɞɑɗɨəɚɏɚ  

ɛɜɚɠɑɝɝɔɚəɌɗɨəɚɏɚ  

ɚɍɜɌɓɚɎɌəɔɫ. ȶɌɠɑɐɜɌ 

ɚɞɚɜɔəɚɗɌɜɔəɏɚɗɚɏɔɔ.  

ɏ. ȸɚɝɖɎɌ, ȼɚɝɝɔɫ. 

1 - Federal State  

Budgetary Institution 

çOtorhinolaryngology 

Clinical Research Centerè 

of the Federal  

Medico -Biological  

Agency.  

Moscow, Russia.  

2 - N.I. Pirogov Russian 

National Research  

Medical Uni versity.  

Faculty of Postgraduate 

education. Department 

of Otolaryngology.  

Moscow, Russia.  



   RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY  

 

  | www.rejr.ru | REJR. 2018; 8 (3):8-19       DOI:10.21569/2222-7415-2018-8-3-8-19               ʉʪʨʘʥʠʮʘ  9 
  

 

For citation: Daikhes N. A., Diab Kh.M., Korvyakov V.S., Kondratchikov D.S., Pashchin i-

na O.A., Korobkin A.S.,  Kuyan Yu.S.,  Panina O.S., Mikhalevich A.E., Yusifov K.D., Sha m-

shutdinov T.M. Classification of inner ear malformation . REJR 2018; 8 (3 ):8-19 . 

DOI:10.21569/2222 -7415 -2018 -8-3-8-19 . 

 

Received : 02.07.18  Accepted :  16.07.18 

 

ɚ ɐɌəəɧɘ ɗɟɣɑɎɧɡ ɘɑɞɚɐɚɎ ɔɝɝɗɑɐɚ-

ɎɌəɔɕ ɌəɚɘɌɗɔɔ Ɏəɟɞɜɑəəɑɏɚ ɟɡɌ 

(ȬȮȿ) ɝɚɝɞɌɎɗɫɪɞ ɛɜɔɘɑɜəɚ 20% ɝɗɟ-

ɣɌɑɎ Ɏɜɚɒɐɑəəɚɕ ɛɚɞɑɜɔ ɝɗɟɡɌ [1, 2]. 

Ⱦɜɟɐəɚɝɞɔ Ɏ Ɏɑɐɑəɔɔ ɍɚɗɨəɧɡ ɝ ɛɚɜɚ-

ɖɌɘɔ ɜɌɓɎɔɞɔɫ Ɏəɟɞɜɑəəɑɏɚ ɟɡɌ ɛɜɔ ɖɚɡɗɑɌɜəɚɕ 

ɔɘɛɗɌəɞɌɢɔɔ (ȶȴ) ɚɍɟɝɗɚɎɗɑəɧ: ɗɔɖɎɚɜɑɑɕ 

(çgusherè-ɝɔəɐɜɚɘ) ɔ ɜɔɝɖɚɘ ɜɌɓɎɔɞɔɫ ɘɑəɔəɏɔ-

ɞɌ; ɌəɚɘɌɗɔɫɘɔ ɜɌɝɛɚɗɚɒɑəɔɫ ɗɔɢɑɎɚɏɚ əɑɜɎɌ; 

ɛɜɔəɫɞɔɑɘ ɜɑɤɑəɔɫ ɚ Ɏɧɍɚɜɑ ɘɑɞɚɐɔɖɔ ɔɘ-

ɛɗɌəɞɌɢɔɔ ð ɖɚɡɗɑɌɜəɌɫ ɔɗɔ ɝɞɎɚɗɚɘɚɓɏɚɎɌɫ, Ɍ 

ɞɌɖɒɑ ɔɘɛɗɌəɞɔɜɟɑɘɚɏɚ ɩɗɑɖɞɜɚɐɌ; ɝɜɚɖɌɘɔ 

ɛɜɚɎɑɐɑəɔɫ ɚɛɑɜɌɢɔɔ. ȭɚɗɨɤɌɫ ɣɌɝɞɨ ɝɗɟɣɌɑɎ 

Ɏɜɚɒɐɑəəɚɕ ɛɚɞɑɜɔ ɝɗɟɡɌ (ɐɚ 80%) ð ɘɑɘ-

ɍɜɌəɚɓəɧɑ (ɝɎɫɓɌəəɧɑ ɝ ɛɑɜɑɛɚəɣɌɞɧɘ ɗɌɍɔ-

ɜɔəɞɚɘ) ɘɌɗɨɠɚɜɘɌɢɔɔ, ɖɚɞɚɜɧɑ ɟɝɞɌəɌɎɗɔɎɌ-

ɪɞɝɫ ɛɜɔ ɘɚɜɠɚɗɚɏɔɣɑɝɖɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɔ əɑ 

ɎɧɫɎɗɫɪɞɝɫ ɗɟɣɑɎɧɘɔ ɘɑɞɚɐɌɘɔ ɐɔɌɏəɚɝɞɔɖɔ. 

Ȼɜɔ ɩɞɚɕ ɛɌɞɚɗɚɏɔɔ Ɏ ɛɜɚɢɑɝɝ ɎɚɎɗɑɖɌɪɞɝɫ Ɏɚ-

ɗɚɝɖɚɎɧɑ ɖɗɑɞɖɔ ɚɜɏɌəɌ ȶɚɜɞɔ. ȺɝɞɌɎɤɔɑɝɫ 

20% ɘɌɗɨɠɚɜɘɌɢɔɕ ɎɖɗɪɣɌɪɞ Ɏ ɝɑɍɫ ɛɌɞɚɗɚɏɔɪ 

ɖɚɝɞəɚɏɚ ɗɌɍɔɜɔəɞɌ, ɎɧɫɎɗɫɑɘɟɪ ɛɜɔ ȶȾ ɔ ȸȼȾ. 

ȹɌ əɌɤ Ɏɓɏɗɫɐ, ɚɣɑəɨ ɎɌɒəɚ ɔɘɑɞɨ ɚɍɥɑ-

ɛɜɔəɫɞɟɪ ɖɗɌɝɝɔɠɔɖɌɢɔɪ ɌəɚɘɌɗɔɕ Ɏəɟɞɜɑə-

əɑɏɚ ɟɡɌ, ɞɌɖ ɖɌɖ ɍɚɗɨɤɚɑ ɜɌɓəɚɚɍɜɌɓɔɑ ɛɚɜɚ-

ɖɚɎ ɜɌɓɎɔɞɔɫ ɓɌɞɜɟɐəɫɑɞ ɐɔɌɏəɚɝɞɔɖɟ ɔ Ɏɑɐɑ-

əɔɑ ɛɌɢɔɑəɞɚɎ ɝ ɐɌəəɚɕ ɛɌɞɚɗɚɏɔɑɕ. ȿəɔɠɔɢɔ-

ɜɚɎɌəəɌɫ ɖɗɌɝɝɔɠɔɖɌɢɔɫ ɘɌɗɨɠɚɜɘɌɢɔɕ Ɏəɟɞ-

ɜɑəəɑɏɚ ɟɡɌ ɛɚɓɎɚɗɔɞ ɚɢɑəɔɞɨ ɜɑɓɟɗɨɞɌɞɧ ɜɌɓ-

ɗɔɣəɧɡ ɔɝɝɗɑɐɚɎɌɞɑɗɨɝɖɔɡ ɏɜɟɛɛ ɛɚ Ɏɝɑɘɟ ɘɔ-

ɜɟ. Ƚɟɜɐɚɗɚɏɔ, ɚɞɚɡɔɜɟɜɏɔ, ɎɜɌɣɔ ɗɟɣɑɎɚɕ ɐɔɌ-

ɏəɚɝɞɔɖɔ ɐɚɗɒəɧ ɍɧɞɨ ɓəɌɖɚɘɧ ɝ ɐɌəəɚɕ ɖɗɌɝ-

ɝɔɠɔɖɌɢɔɑɕ, Ɏ ɛɜɚɞɔɎəɚɘ ɝɗɟɣɌɑ ɛɚəɫɞɨ ɔ 

ɝɜɌɎəɔɞɨ ɜɑɓɟɗɨɞɌɞɧ ɛɚɝɗɑ ȶȴ Ɏ ɖɚəɖɜɑɞəɚɕ 

ɏɜɟɛɛɑ ɛɌɢɔɑəɞɚɎ ɍɟɐɑɞ ɛɜɌɖɞɔɣɑɝɖɔ əɑɎɚɓ-

ɘɚɒəɚ. 

Ȯ ɚɞɑɣɑɝɞɎɑəəɚɕ ɗɔɞɑɜɌɞɟɜɑ əɌɘ ɟɐɌɗɚɝɨ 

ɎɧɫɎɔɞɨ ɑɐɔəɝɞɎɑəəɚɑ ɟɛɚɘɔəɌəɔɑ, ɖɌɝɌɪɥɑɑ-

ɝɫ ɖɗɌɝɝɔɠɔɖɌɢɔɕ ȬȮȿ [3]. ȹɚ Ɏ əɌɝɞɚɫɥɔɕ ɘɚ-

ɘɑəɞ ɚɛɔɝɌəəɧɑ ɖɗɌɝɝɔɠɔɖɌɢɔɔ ɟɝɞɌɜɑɗɔ ɔ 

ɛɜɌɖɞɔɣɑɝɖɔ əɑ ɔɝɛɚɗɨɓɟɪɞɝɫ Ɏ ɘɔɜɚɎɚɕ ɛɜɌɖ-

ɞɔɖɑ. 

ȸɧ ɛɜɑɐɗɌɏɌɑɘ ɔɝɛɚɗɨɓɚɎɌɞɨ ɖɗɌɝɝɔɠɔɖɌ-

ɢɔɪ ɌəɚɘɌɗɔɕ Ɏəɟɞɜɑəəɑɏɚ ɟɡɌ, ɜɌɓɜɌɍɚɞɌəəɟɪ 

L. Sennaroglu, M. B aji (Ɏ ɝɚɖɜɌɥɑəəɚɘ Ɏɔɐɑ ɔ 

əɑɝɖɚɗɨɖɚ ɐɚɜɌɍɚɞɌəəɟɪ əɌɘɔ) [4]. Ȯ ɩɞɚɕ ɖɗɌɝ-

ɝɔɠɔɖɌɢɔɔ ɗɌɍɔɜɔəɞəɧɑ ɌəɚɘɌɗɔɔ, ɝɡɚɒɔɑ Ɏ 

ɝɞɜɚɑəɔɔ, ɏɜɟɛɛɔɜɟɪɞɝɫ Ɏ ɚɞɐɑɗɨəɧɑ Ɏɔɐɧ. 

ȬəɚɘɌɗɔɔ Ɏ ɖɌɒɐɚɕ ɔɓ ɏɜɟɛɛ ɡɌɜɌɖɞɑɜɔɓɟɪɞɝɫ 

ɝɡɚɒɔɘɔ ɖɗɔəɔɖɚ-ɐɔɌɏəɚɝɞɔɣɑɝɖɔɘɔ ɛɜɔɓəɌ-

ɖɌɘɔ ɔ ɛɚɐɡɚɐɫɞ ɐɗɫ ɌəɌɗɚɏɔɣəɧɡ ɎɌɜɔɌəɞɚɎ 

ɗɑɣɑəɔɫ. 

L. Sennaroglu ɔ M. Baji Ɏɧɐɑɗɫɪɞ 8 ɏɜɟɛɛ 

ɖɚɝɞəɧɡ ȬȮȿ ɔ ɖɗɌɝɝɔɠɔɖɌɢɔɪ ɌəɚɘɌɗɔɕ 

ɖɚɡɗɑɌɜəɚɏɚ əɑɜɎɌ, Ɍ ɞɌɖɒɑ ɎɌɜɔɌəɞɧ ɔɡ ɗɑɣɑ-

əɔɫ/ɟɝɞɜɌəɑəɔɫ. 

ȹɚɜɘɌɗɨəɌɫ ɟɗɔɞɖɌ. 

ȿɗɔɞɖɌ ɔɘɑɑɞ 2Ĳ ɔɗɔ 2Ĵ ɚɍɚɜɚɞɌ (ɜɔɝ. 1 

Ɍ). Ƚɜɑɓ, ɛɜɚɡɚɐɫɥɔɕ ɣɑɜɑɓ ɝɑɜɑɐɔəɟ ɘɚɐɔɚɗɪ-

ɝɌ, ɫɎɗɫɑɞɝɫ əɌɔɍɚɗɑɑ ɢɑəəɧɘ ɐɗɫ ɚɢɑəɖɔ Ɏəɟɞ-

ɜɑəəɑɕ Ɍɜɡɔɞɑɖɞɟɜɧ ɔ ɐɔɠɠɑɜɑəɢɔɌɢɔɔ əɚɜ-

ɘɌɗɨəɚɕ ɟɗɔɞɖɔ ɔ ɑɑ əɑɛɚɗəɧɡ ɌəɚɘɌɗɔɕ ɜɌɓɎɔ-

ɞɔɫ.  

ȸɑɒɗɑɝɞəɔɣəɧɑ ɛɑɜɑɏɚɜɚɐɖɔ ɛɜɑɐɝɞɌɎɗɫ-

ɪɞ ɞɚəɖɔɑ ɖɚɝɞəɧɑ ɚɍɜɌɓɚɎɌəɔɫ ɘɑɒɐɟ Ɏəɟɞ-

ɜɑəəɑɕ ɝɞɑəɖɚɕ ɟɗɔɞɖɔ ɔ ɑɑ ɖɚɝɞəɧɘ ɝɞɑɜɒəɑɘ, 

ɖɚɞɚɜɧɑ ɜɌɓɐɑɗɫɪɞ əɚɜɘɌɗɨəɟɪ ɟɗɔɞɖɟ əɌ 2Ĳ 

ɔɗɔ 2Ĵ ɚɍɚɜɚɞɌ, ɛɜɔ ɩɞɚɘ ɚɍɜɌɓɟɫ ɍɌɓɌɗɨəɧɕ, 

ɝɜɑɐəɔɕ ɔ ɌɛɔɖɌɗɨəɧɕ ɓɌɎɔɞɖɔ. ȬɛɑɜɞɟɜɌ ɟɗɔɞ-

ɖɔ (Ȭȿ) ɛɜɑɐɝɞɌɎɗɫɑɞ ɝɚɍɚɕ ɢɑəɞɜɌɗɨəɧɕ ɖɚɝɞ-

əɧɕ ɛɜɚɡɚɐ Ɏ ɚɝəɚɎɌəɔɔ ɘɚɐɔɚɗɪɝɌ, Ɏ ɖɚɞɚɜɚɘ 

ɛɜɚɡɚɐɔɞ n. cochlearis ɔ ɖɜɚɎɑəɚɝəɧɑ ɝɚɝɟɐɧ. 

Ƚɗɑɐɟɪɥɔɕ ɝɜɑɓ ɛɜɚɡɚɐɔɞ ɣɑɜɑɓ ɚɍɗɌɝɞɨ 

əɔɤɔ ɚɖəɌ ɟɗɔɞɖɔ (ɜɔɝ. 1 ɍ). 

ȹɌ ɩɞɚɘ ɝɜɑɓɑ ɚɛɜɑɐɑɗɫɪɞɝɫ ɍɌɓɌɗɨəɧɕ, 

ɝɜɑɐəɔɕ ɔ ɌɛɔɖɌɗɨəɧɕ ɓɌɎɔɞɖɔ ɟɗɔɞɖɔ.  

ȭɌɓɌɗɨəɧɕ ɓɌɎɔɞɚɖ əɌ ɩɞɚɘ ɝɜɑɓɑ Ɏɔɐɑə 

əɌ Ɏɝɑɘ ɛɜɚɞɫɒɑəɔɔ. ȮɌɒəɚ ɞɌɖɒɑ ɎɔɓɟɌɗɔɓɔ-

ɜɚɎɌɞɨ ɘɑɒɗɑɝɞəɔɣəɟɪ ɛɑɜɑɏɚɜɚɐɖɟ ɘɑɒɐɟ 

ɝɜɑɐəɔɘ ɔ ɌɛɔɖɌɗɨəɧɘ ɓɌɎɔɞɖɌɘɔ. ɉɞɚɞ ɝɜɑɓ 

ɔɘɑɑɞ ɜɑɤɌɪɥɑɑ ɓəɌɣɑəɔɑ ɐɗɫ ɐɔɠɠɑɜɑəɢɔɌ-

ɢɔɔ IV ɞɔɛɌ ɖɚɡɗɑɌɜəɚɕ ɏɔɛɚɛɗɌɓɔɔ ɚɞ II ɞɔɛɌ. 

ȹɌ ȸȼȾ T2-Ȯȴ ɎɔɓɟɌɗɔɓɔɜɟɪɞɝɫ ɓɌɛɚɗəɑəəɧɑ 

ɒɔɐɖɚɝɞɨɪ ɚɞɝɑɖɔ ɟɗɔɞɖɔ (scala tympani ɔ scala 

vestibuli), ɘɚɐɔɚɗɪɝ ɔ n. cochlearis (ɜɔɝ. 1 Ɏ). 

ȬəɚɘɌɗɔɔ Ɏəɟɞɜɑəəɑɏɚ ɟɡɌ. 

I.  ȻɚɗəɌɫ ɌɛɗɌɓɔɫ ɗɌɍɔɜɔəɞɌ (ɐɑ-

ɠɚɜɘɌɢɔɫ Michel). 

ȻɚɗəɌɫ ɌɛɗɌɓɔɫ ɗɌɍɔɜɔəɞɌ (ȻȬȷ) ð ɩɞɚ ɚɞ-

ɝɟɞɝɞɎɔɑ ɟɗɔɞɖɔ, ɛɜɑɐɐɎɑɜɔɫ, ɛɚɗɟɖɜɟɒəɧɡ ɖɌ-

əɌɗɚɎ (Ȼȶȶ), ɎɚɐɚɛɜɚɎɚɐɚɎ ɛɜɑɐɐɎɑɜɔɫ ɔ ɟɗɔɞ-

ɖɔ (ɜɔɝ. 2). ȮɚɓɘɚɒəɌ ɏɔɛɚɛɗɌɓɔɫ ɖɌɘɑəɔɝɞɚɕ 

ɣɌɝɞɔ Ɏɔɝɚɣəɚɕ ɖɚɝɞɔ, ɛɜɔ ɩɞɚɘ ɝɗɟɡɚɎɌɫ ɖɌɛ-

ɝɟɗɌ ɘɚɒɑɞ ɍɧɞɨ əɑɐɚɜɌɓɎɔɞɌ ɔɗɔ ɛɚɗəɚɝɞɨɪ 

ɚɞɝɟɞɝɞɎɚɎɌɞɨ [5]. ȿ ɍɚɗɨɤɔəɝɞɎɌ ɛɌɢɔɑəɞɚɎ 

Ɏəɟɞɜɑəəɔɕ ɝɗɟɡɚɎɚɕ ɛɜɚɡɚɐ (ȮȽȻ) ɝɚɝɞɚɔɞ 

ɞɚɗɨɖɚ ɔɓ ɖɌəɌɗɌ ɗɔɢɑɎɚɏɚ əɑɜɎɌ. ȭɌɜɌɍɌəəɧɕ ɔ 

ɘɌɝɞɚɔɐɌɗɨəɧɕ ɝɑɏɘɑəɞɧ ɗɔɢɑɎɚɏɚ əɑɜɎɌ ɘɚɒ-

əɚ ɔɐɑəɞɔɠɔɢɔɜɚɎɌɞɨ Ɏ Ɏɔɝɚɣəɚɕ ɖɚɝɞɔ. ȹɚ ɟ 

ɣɌɝɞɔ ɛɌɢɔɑəɞɚɎ əɑɎɚɓɘɚɒəɚ ɚɍəɌɜɟɒɔɞɨ ɖɌəɌɗ 

ɗɔɢɑɎɚɏɚ əɑɜɎɌ, əɑɝɘɚɞɜɫ əɌ əɚɜɘɌɗɨəɧɑ 

ɠɟəɖɢɔɔ ɔəəɑɜɎɔɜɟɑɘɚɕ ɔɘ ɘɟɝɖɟɗɌɞɟɜɧ. Ƚɗɟ-

ɡɚɎɧɑ ɖɚɝɞɚɣɖɔ ɚɍɧɣəɚ ɜɌɓɎɔɞɧ əɚɜɘɌɗɨəɚ. 

 

Ȼ 
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ȻɚɗəɌɫ ɌɛɗɌɓɔɫ ɛɚɐɜɌɓɐɑɗɫɑɞɝɫ əɌ ɞɜɔ 

ɛɚɐɏɜɟɛɛɧ: 

I. Ɍ. ȻȬȷ ɝ ɏɔɛɚɛɗɌɓɔɑɕ ɔɗɔ ɌɛɗɌɓɔɑɕ ɖɌ-

ɘɑəɔɝɞɚɕ ɣɌɝɞɔ Ɏɔɝɚɣəɚɕ ɖɚɝɞɔ. 

I. ɍ.  ȻȬȷ ɍɑɓ ɝɗɟɡɚɎɚɕ ɖɌɛɝɟɗɧ (ɖɚɝɞəɚɕ 

ɖɌɛɝɟɗɧ ɟɗɔɞɖɔ). 

Ȯ ɩɞɚɕ ɛɚɐɏɜɟɛɛɑ ɖɌɘɑəɔɝɞɌɫ ɣɌɝɞɨ Ɏɔ-

ɝɚɣəɚɕ ɖɚɝɞɔ ɝɠɚɜɘɔɜɚɎɌəɌ əɚɜɘɌɗɨəɚ, əɚ ɑɝɞɨ 

ɏɔɛɚɛɗɌɓɔɫ ɔɗɔ ɌɛɗɌɓɔɫ ɝɗɟɡɚɎɚɕ ɖɌɛɝɟɗɧ.  

I. Ɏ.  ȻȬȷ ɝɚ ɝɗɟɡɚɎɚɕ ɖɌɛɝɟɗɚɕ. 

Ȯ ɩɞɚɕ ɛɚɐɏɜɟɛɛɑ ɗɌɍɔɜɔəɞəɧɕ ɝɑɏɘɑəɞ 

ɗɔɢɑɎɚɏɚ ɖɌəɌɗɌ əɌɡɚɐɔɞɝɫ Ɏ əɚɜɘɌɗɨəɚɘ ɛɚɗɚ-

ɒɑəɔɔ. ȾɌɖɔɘ ɚɍɜɌɓɚɘ, əɌɗɔɣɔɑ ɝɠɚɜɘɔɜɚɎɌə-

əɚɕ ɝɗɟɡɚɎɚɕ ɖɌɛɝɟɗɧ ɔɘɑɑɞ ɎɌɒəɚɑ ɓəɌɣɑəɔɑ 

ɐɗɫ əɚɜɘɌɗɨəɚɏɚ ɠɚɜɘɔɜɚɎɌəɔɫ ɖɌəɌɗɌ ɗɔɢɑɎɚ-

ɏɚ əɑɜɎɌ. 

ȬɟɐɔɚɗɚɏɔɣɑɝɖɌɫ ɖɌɜɞɔəɌ. 

Ȯ ɡɚɐɑ ɚɍɦɑɖɞɔɎəɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɝɗɟɡɌ 

ɛɌɢɔɑəɞɧ ɗɔɍɚ əɑ ɐɌɪɞ ɚɞɎɑɞɚɎ əɌ Ɍɖɟɝɞɔɣɑ-

ɝɖɟɪ ɝɞɔɘɟɗɫɢɔɪ, ɗɔɍɚ ɎɧɫɎɗɫɪɞɝɫ ɛɜɔɓəɌɖɔ 

ɝɑəɝɚəɑɎɜɌɗɨəɚɕ ɞɟɏɚɟɡɚɝɞɔ IV ɝɞɑɛɑəɔ əɌ əɔɓ-

ɖɔɡ ɣɌɝɞɚɞɌɡ, ɣɞɚ əɑɚɍɡɚɐɔɘɚ ɎɚɝɛɜɔəɔɘɌɞɨ 

ɖɌɖ ɎɔɍɜɚɞɌɖɞɔɗɨəɟɪ ɝɞɔɘɟɗɫɢɔɪ. 

ȾɌɖɞɔɖɌ Ɏɑɐɑəɔɫ. 

Ȼɜɔ ɐɎɟɝɞɚɜɚəəɑɕ ȻȬȷ ɖɚɡɗɑɌɜəɌɫ ɔɘ-

ɛɗɌəɞɌɢɔɫ əɑɎɚɓɘɚɒəɌ. ȽɗɟɡɚɎɌɫ ɝɞɎɚɗɚɘɚɓɏɚ-

ɎɌɫ ɔɘɛɗɌəɞɌɢɔɫ (ȽȽȴ) ð ɑɐɔəɝɞɎɑəəɧɕ Ɏɚɓ-

ɘɚɒəɧɕ ɡɔɜɟɜɏɔɣɑɝɖɔɕ ɎɌɜɔɌəɞ ɜɑɌɍɔɗɔɞɌɢɔɔ 

ɟ ɐɌəəɧɡ ɛɌɢɔɑəɞɚɎ. 

II.  ȼɟɐɔɘɑəɞɌɜəɧɕ ɝɗɟɡɚɎɚɕ ɛɟ-

ɓɧɜɑɖ. 

ȰɌəəɌɫ ɛɌɞɚɗɚɏɔɫ ɛɜɑɐɝɞɌɎɗɑəɌ əɑɛɚɗəɧɘ 

ɜɌɓɎɔɞɔɑɘ ɖɚɝɞəɚɕ ɖɌɛɝɟɗɧ ɗɌɍɔɜɔəɞɌ. Ȼɚ ɐɌə-

əɧɘ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɔɘɑɑɞɝɫ ɖɜɟɏɗɌɫ ɔɗɔ 

ɚɎɌɗɨəɚɕ ɠɚɜɘɧ ɘɌɗɑəɨɖɌɫ ɛɚɗɚɝɞɨ, ɚɍɦɑɐɔəɫ-

ɪɥɌɫ ɟɗɔɞɖɟ ɔ ɛɜɑɐɐɎɑɜɔɑ; Ɏəɟɞɜɑəəɔɕ ɝɗɟɡɚ-

Ɏɚɕ ɛɜɚɡɚɐ (ȮȽȻ) ɚɞɝɟɞɝɞɎɟɑɞ, ɛɚɗɟɖɜɟɒəɧɑ 

ɖɌəɌɗɧ ð ɐɑɠɚɜɘɔɜɚɎɌəɧ (ɜɔɝ. 3). ɉɞɌ ɛɌɞɚɗɚ-

ɏɔɫ ɓɌəɔɘɌɑɞ ɛɜɚɘɑɒɟɞɚɣəɚɑ ɛɚɗɚɒɑəɔɑ ɘɑɒɐɟ 

ɌɛɗɌɓɔɑɕ Michel ɔ ɘɌɗɨɠɚɜɘɌɢɔɫɘɔ Ɏəɟɞɜɑəəɑ-

ɏɚ ɟɡɌ, ɝɚɛɜɚɎɚɒɐɌɪɥɔɘɔɝɫ ɜɌɓɎɔɞɔɑɘ ɚɍɥɑɕ 

ɛɚɗɚɝɞɔ. 

ȬɟɐɔɚɗɚɏɔɣɑɝɖɌɫ ɖɌɜɞɔəɌ. 

Ȼɚɐɚɍəɚ ȻȬȷ, Ɍɟɐɔɚɗɚɏɔɣɑɝɖɚɏɚ ɚɞɎɑɞɌ 

ɗɔɍɚ əɑɞ Ɏɚɚɍɥɑ, ɗɔɍɚ ɜɑɏɔɝɞɜɔɜɟɑɞɝɫ ɏɗɟɍɚɖɌɫ 

ɛɚɞɑɜɫ ɝɗɟɡɌ əɌ əɔɓɖɔɡ ɣɌɝɞɚɞɌɡ, ɖɚɞɚɜɌɫ ɫɎɗɫ-

ɑɞɝɫ ɛɜɔɓəɌɖɚɘ ɎɔɍɜɚɞɌɖɞɔɗɨəɚɕ ɝɞɔɘɟɗɫɢɔɔ. 

ȾɌɖɞɔɖɌ Ɏɑɐɑəɔɫ. 

ȺɞɝɟɞɝɞɎɔɑ ɝɎɫɓɔ ɘɑɒɐɟ ɝɗɟɡɚɎɧɘ ɛɟ-

ɓɧɜɨɖɚɘ ɔ ɝɞɎɚɗɚɘ ɘɚɓɏɌ ɫɎɗɫɑɞɝɫ ɛɜɚɞɔɎɚɛɚ-

ɖɌɓɌəɔɑɘ ɐɗɫ ȶȴ. ȼɟɐɔɘɑəɞɌɜəɧɕ ɝɗɟɡɚɎɚɕ ɛɟ-

ɓɧɜɑɖ ð ɛɚɖɌɓɌəɔɑ ɐɗɫ ȽȽȴ. 

III.  ȬɛɗɌɓɔɫ ɟɗɔɞɖɔ (Ȭȿ). 

Ȼɜɔ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɑ ɚɞɝɟɞɝɞɎɟɑɞ 

ɟɗɔɞɖɌ, ɗɌɍɔɜɔəɞəɧɕ ɝɑɏɘɑəɞ ɗɔɢɑɎɚɏɚ əɑɜɎɌ 

ɝɘɑɥɑə ɖɛɑɜɑɐɔ ɔ ɓɌəɔɘɌɑɞ ɛɚɗɚɒɑəɔɑ, Ɏ ɖɚɞɚ-

ɜɚɘ ɚɍɧɣəɚ ɜɌɝɛɚɗɚɒɑəɌ ɟɗɔɞɖɌ. ȻɜɑɐɐɎɑɜɔɑ ɔ 

ɛɚɗɟɖɜɟɒəɧɑ ɖɌəɌɗɧ (Ȼȶȶ) ɔɘɑɪɞ əɚɜɘɌɗɨəɚɑ 

ɌəɌɞɚɘɔɣɑɝɖɚɑ ɜɌɝɛɚɗɚɒɑəɔɑ. Ȯɧɐɑɗɫɪɞ ɐɎɑ 

ɛɚɐɏɜɟɛɛɧ ɌɛɗɌɓɔɔ ɟɗɔɞɖɔ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ 

ɜɌɓɎɔɞɔɫ Ɏɑɝɞɔɍɟɗɫɜəɚɕ ɝɔɝɞɑɘɧ: 

III . a. Ȭȿ ɝ əɚɜɘɌɗɨəɚɕ ɌəɌɞɚɘɔɑɕ ɛɜɑɐ-

ɐɎɑɜɔɫ ɔ Ȼȶȶ (ɜɔɝ. 4 Ɍ). 

Ȭȿ ɝ əɚɜɘɌɗɨəɚɕ ɌəɌɞɚɘɔɑɕ ɛɜɑɐɐɎɑɜɔɫ ɔ 

Ȼȶȶ ɚɍɧɣəɚ ɝɔɘɘɑɞɜɔɣəɌ əɌ ɚɍɌ ɟɡɌ. Ȼɚɐɚɍ-

əɧɕ Ɏɔɐ ɌɛɗɌɓɔɔ ɛɜɑɐɛɚɗɌɏɌɑɞ ɛɚɐ ɝɚɍɚɕ ɏɑəɑ-

ɞɔɣɑɝɖɟɪ ɩɞɔɚɗɚɏɔɪ.  

III . ɍ. Ȭȿ ɝ ɐɔɗɌɞɌɢɔɑɕ ɛɜɑɐɐɎɑɜɔɫ: ɜɌɝ-

ɤɔɜɑəɔɑ ɛɜɑɐɐɎɑɜɔɫ ɔ Ȼȶȶ (ɜɔɝ. 4 ɍ). 

Ȼɜɔ ɛɚɗəɚɕ Ȭȿ ɝ ɜɌɝɤɔɜɑəɔɑɘ ɛɜɑɐɐɎɑ-

ɜɔɫ ɘɚɒɑɞ ɎɝɞɜɑɣɌɞɨɝɫ Ɍɝɔɘɘɑɞɜɔɣəɚ, ɝ ɛɚɜɌ-

ɒɑəɔɑɘ ɚɐəɚɏɚ ɟɡɌ, ɛɚɩɞɚɘɟ ɩɞɚɞ Ɏɔɐ ɛɌɞɚɗɚɏɔɔ 

ɘɚɒɑɞ ɍɧɞɨ ɚɍɟɝɗɚɎɗɑə ɖɌɖ ɏɑəɑɞɔɣɑɝɖɔɘɔ, ɞɌɖ 

ɔ ɩɖɚɗɚɏɔɣɑɝɖɔɘɔ ɠɌɖɞɚɜɌɘɔ. ȼɌɓɎɔɞɔɑ ɝɗɟɡɚ-

Ɏɚɕ ɖɌɛɝɟɗɧ ɎɝɑɏɐɌ əɚɜɘɌɗɨəɚɑ. 

ȬɟɐɔɚɗɚɏɔɣɑɝɖɌɫ ɖɌɜɞɔəɌ. 

ȿ ɩɞɔɡ ɛɌɢɔɑəɞɚɎ ɚɞɝɟɞɝɞɎɟɑɞ ɝɗɟɡɚɎɚɝ-

ɛɜɔɫɞɔɑ, ɛɚɩɞɚɘɟ ɑɐɔəɝɞɎɑəəɌɫ ɝɞɔɘɟɗɫɢɔɫ 

ɘɚɒɑɞ ɍɧɞɨ ɎɔɍɜɚɞɌɖɞɔɗɨəɚɕ. 

ȾɌɖɞɔɖɌ Ɏɑɐɑəɔɫ. 

Ȼɚɝɖɚɗɨɖɟ Ɏəɟɞɜɑəəɑɑ ɟɡɚ əɑɜɌɓɎɔɞɚ, ȽȽȴ 

ɫɎɗɫɑɞɝɫ ɑɐɔəɝɞɎɑəəɧɘ Ɏɚɓɘɚɒəɧɘ ɡɔɜɟɜɏɔɣɑ-

ɝɖɔɘ ɎɌɜɔɌəɞɚɘ ɐɗɫ ɝɗɟɡɚɎɚɕ ɜɑɌɍɔɗɔɞɌɢɔɔ ɟ 

ɐɑɞɑɕ ɝ ɌɛɗɌɓɔɑɕ ɟɗɔɞɖɔ [6]. 

IV.  ȬəɚɘɌɗɔɫ ɜɌɓɎɔɞɔɫ Ɏəɟɞɜɑəəɑ-

ɏɚ ɟɡɌ ɝ ɠɚɜɘɔɜɚɎɌəɔɑɘ ɚɍɥɑɕ ɛɚɗɚ-

ɝɞɔ (ȺȻ). 

Ȼɚ ɐɌəəɧɘ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɚɍɥɌɫ 

ɛɚɗɚɝɞɨ (ȺȻ) ð ɚɐɔəɚɣəɚɑ ɚɎɌɗɨəɚɕ ɔɗɔ ɚɖɜɟɏɗɚɕ 

ɠɚɜɘɧ ɚɍɜɌɓɚɎɌəɔɑ, ɛɜɑɐɝɞɌɎɗɫɪɥɑɑ əɑɜɌɓɐɑ-

ɗɑəəɟɪ ɟɗɔɞɖɟ ɔ ɛɜɑɐɐɎɑɜɔɑ (ɜɔɝ. 5). Ȼɚɗɟ-

ɖɜɟɒəɧɑ ɖɌəɌɗɧ ɘɚɏɟɞ ɍɧɞɨ ɛɚɗəɚɝɞɨɪ ɜɌɓɎɔ-

ɞɧ ɔɗɔ Ɏ Ɏɔɐɑ ɜɟɐɔɘɑəɞɚɎ, ȮȽȻ ɝɚɡɜɌəɑə ɔ ɝɚ-

ɑɐɔəɫɑɞɝɫ ɝ ɚɍɥɑɕ ɛɚɗɚɝɞɨɪ ɛɚ ɢɑəɞɜɟ. 

Ⱥɍɥɟɪ ɛɚɗɚɝɞɨ əɑɚɍɡɚɐɔɘɚ ɐɔɠɠɑɜɑəɢɔ-

ɜɚɎɌɞɨ ɚɞ ɌɛɗɌɓɔɔ ɟɗɔɞɖɔ ɝ ɜɌɝɤɔɜɑəɔɑɘ ɛɜɑɐ-

ɐɎɑɜɔɫ, ɛɜɔ ɖɚɞɚɜɚɕ ɜɌɝɤɔɜɑəəɚɑ ɛɜɑɐɐɎɑɜɔɑ 

ɔ ɛɚɗɟɖɜɟɒəɧɑ ɖɌəɌɗɧ (Ȼȶȶ) əɌɡɚɐɫɞɝɫ Ɏ ɓɌɐ-

əɑɗɌɞɑɜɌɗɨəɚɕ ɣɌɝɞɔ ɐəɌ Ɏəɟɞɜɑəəɑɏɚ ɝɗɟɡɚɎɚɏɚ 

ɛɜɚɡɚɐɌ (ȮȽȻ), ɣɞɚ ɫɎɗɫɑɞɝɫ ɔɡ ɚɍɧɣəɧɘ ɘɑ-

ɝɞɚɘ ɜɌɝɛɚɗɚɒɑəɔɫ. Ȯəɑɤəɫɫ ɠɚɜɘɌ əɌɛɚɘɔ-

əɌɑɞ ɚɍɧɣəɧɕ ɗɌɍɔɜɔəɞ, Ȼȶȶ ɛɜɔ ɩɞɚɘ ɘɚɏɟɞ 

ɍɧɞɨ ɟɎɑɗɔɣɑəɧ ɔɗɔ əɚɜɘɌɗɨəɧ. Ƚ ɐɜɟɏɚɕ ɝɞɚ-

ɜɚəɧ, ȺȻ ɛɜɑɐɝɞɌɎɗɫɑɞ ɝɚɍɚɕ ɚɎɌɗɨəɟɪ ɔɗɔ 

ɚɖɜɟɏɗɟɪ ɛɚ ɠɚɜɘɑ ɝɞɜɟɖɞɟɜɟ, ɖɚɞɚɜɟɪ ɝɚɛɜɚ-

ɎɚɒɐɌɪɞ ɛɚɗɟɖɜɟɒəɧɑ ɖɌəɌɗɧ ɔɗɔ ɔɡ ɜɟɐɔɘɑə-

ɞɌɜəɧɑ ɣɌɝɞɔ. ȼɌɝɛɚɗɚɒɑəɔɑ ɚɍɥɑɕ ɛɚɗɚɝɞɔ 

ɘɚɒɑɞ ɍɧɞɨ ɝɛɑɜɑɐɔ, əɚ ɚɍɧɣəɚ ɝɓɌɐɔ ɛɚ ɚɞəɚ-

ɤɑəɔɪ ɖ əɚɜɘɌɗɨəɚɘɟ ɘɑɝɞɚɛɚɗɚɒɑəɔɪ ɗɌɍɔ-

ɜɔəɞɌ. Ⱥɣɑəɨ ɎɌɒəɚ ɐɔɠɠɑɜɑəɢɔɜɚɎɌɞɨ ɩɞɔ 

ɛɚɜɚɖɔ ɜɌɓɎɔɞɔɫ ɐɜɟɏ ɚɞ ɐɜɟɏɌ, ɛɚɞɚɘɟ ɣɞɚ 

ɖɚɡɗɑɌɜəɌɫ ɔɘɛɗɌəɞɌɢɔɫ (ȶȴ) ɛɜɔ ɌəɚɘɌɗɔɔ ɝ 

ɠɚɜɘɔɜɚɎɌəɔɑɘ ɚɍɥɑɕ ɛɚɗɚɝɞɔ ɘɚɒɑɞ ɛɜɔɎɑɝɞɔ 

ɖ Ɍɖɟɝɞɔɣɑɝɖɚɕ ɝɞɔɘɟɗɫɢɔɔ, ɞɚɏɐɌ ɖɌɖ ɛɜɔ 

ɌɛɗɌɓɔɔ ɟɗɔɞɖɔ ɝ ɐɔɗɌɞɌɢɔɑɕ ɛɜɑɐɐɎɑɜɔɫ ȶȴ əɑ 

ɛɜɔɎɑɐɑɞ ɖ ɟɗɟɣɤɑəɔɪ ɝɗɟɡɚɎɚɕ ɠɟəɖɢɔɔ. ȹɑ-

ɝɘɚɞɜɫ əɌ ɩɞɚ, ɔəɚɏɐɌ ɍɧɎɌɑɞ ɞɜɟɐəɚ ɛɜɚɎɑɝɞɔ 

ɜɌɓɗɔɣɔɑ ɘɑɒɐɟ ɐɎɟɘɫ ɩɞɔɘɔ ɛɚɜɚɖɌɘɔ ɜɌɓɎɔ-

ɞɔɫ. 

Ⱦɑɜɘɔəɚɗɚɏɔɣɑɝɖɔ ɖɚɜɜɑɖɞəɚ əɌɓɧɎɌɞɨ  
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ȼɔɝ. 1 Ɍ (Fig. 1 Ɍ) 

 

ȼɔɝ. 1 ɍ (Fig. 1 Ɏ) 

 

ȼɔɝ. 1 Ɏ (Fig. 1 ɝ) 

ȼɔɝ. 1.   ȸȽȶȾ. 

Ɍ - Ƚɜɑɓ ɣɑɜɑɓ ɝɑɜɑɐɔəɟ ɖɚɝɞəɚɏɚ ɝɞɑɜɒəɫ, ɐɑɘɚəɝɞɜɔɜɟɪɥɔɕ ɖɚɝɞəɧɕ ɝɞɑɜɒɑəɨ (ȶȽ) ɔ Ɍɛɑɜɞɟɜɟ ɟɗɔɞɖɔ (Ȭȿ ð 
ɖɚɝɞəɧɕ ɖɌəɌɗ ɐɗɫ ɖɚɡɗɑɌɜəɚɏɚ əɑɜɎɌ), ɟɖɌɓɌəɚ ɝɞɜɑɗɖɌɘɔ. 

ɍ - Ƚɜɑɓ, ɛɜɚɡɚɐɫɥɔɕ ɣɑɜɑɓ əɔɤɟ ɖɜɟɏɗɚɏɚ ɚɖəɌ, ɛɚɖɌɓɧɎɌɪɥɔɕ ɍɌɓɌɗɨəɧɕ (ȭ), ɝɜɑɐəɔɕ (Ƚ) ɔ ɌɛɔɖɌɗɨəɧɕ (A) 

ɓɌɎɔɞɖɔ ɟɗɔɞɖɔ (ɟɖɌɓɌəɚ ɝɞɜɑɗɖɌɘɔ). 

Ɏ - ȬɖɝɔɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ, T2-ɎɓɎɑɤɑəəɧɑ ɔɓɚɍɜɌɒɑəɔɫ. ȿɗɔɞɖɚɎɧɕ əɑɜɎ (ȿȹ), ɗɑɝɞəɔɢɌ ɛɜɑɐɐɎɑɜɔɫ, ɗɑɝɞəɔɢɌ 
ɟɗɔɞɖɔ, ɛɜɑɐɐɎɑɜɔɑ (Ȼ) (ɟɖɌɓɌəɚ ɝɞɜɑɗɖɌɘɔ). 

Fig. 1.   MSCT. 

Ɍ - A slice through the middle of the bone rod showing the bone rod and the aperture of the cochlea (bone channel 
for the cochlear nerve) is indicated by arrows.  

Ɏ - The slice passing through a niche of a rou nd window showing basal (B), middle (C) and apical (A) curls of a snail 
is indicated by arrows.  

ɝ - Axial plane, T2 -weighted image: the cochlear nerve, the ladder of the vestibule, the ladder of the cochlea, vest i-
bule (P) (indicated by arrows).  

 

ȼɔɝ. 2 (Fig. 2) 

ȼɔɝ. 2.   ȸȽȶȾ. 

ȻɚɗəɌɫ ɌɛɗɌɓɔɫ ɗɌɍɔɜɔəɞɌ: ɚɞɝɟɞɝɞɎɔɑ ɟɗɔɞɖɔ, ɛɜɑɐ-
ɐɎɑɜɔɫ, ɛɚɗɟɖɜɟɒəɧɡ ɖɌəɌɗɚɎ, ɎɚɐɚɛɜɚɎɚɐɚɎ ɛɜɑɐ-
ɐɎɑɜɔɫ ɔ ɟɗɔɞɖɔ. Ⱥɍɧɣəɚ ɝɗɟɡɚɎɧɑ ɖɚɝɞɚɣɖɔ ɝɚɡɜɌə-
əɧ (ȸ ð ɘɚɗɚɞɚɣɑɖ, ȹ ð əɌɖɚɎɌɗɨəɫ), ɟɖɌɓɌəɚ ɝɞɜɑɗɖɌ-

ɘɔ. 

Fig. 2.   MSCT. 

Complete aplasia o f the labyrinth: the absence of the 
cochlea, vestibule, semicircular canals, aqueducts of the 
vestibule and cochlea. Normal auditory ossicles (M ð 
Malleus, anvil), indicated by arrows.  

 

ȼɔɝ. 3 (Fig. 3) 

ȼɔɝ. 3.   ȸȽȶȾ. 

ȼɟɐɔɘɑəɞɌɜəɧɕ ɝɗɟɡɚɎɚɕ ɛɟɓɧɜɑɖ (ȼȽȻ); əɑɛɚɗəɌɫ 
ɝɗɟɡɚɎɌɫ ɖɌɛɝɟɗɌ, Ɏəɟɞɜɑəəɔɕ ɝɗɟɡɚɎɚɕ ɛɜɚɡɚɐ ɚɞɝɟɞ-
ɝɞɎɟɑɞ (ɟɖɌɓɌəɚ ɝɞɜɑɗɖɚɕ).  

Fig. 3.   MSCT. 

Rudimentary auditory vesicle; part of the auditory ca p-
sule, internal auditory canal is missing (indicated by 
arrow).  
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əɑɜɎ, Ɏɡɚɐɫɥɔɕ Ɏ ɚɍɥɟɪ ɛɚɗɚɝɞɨ, ɚɍɥɔɘ Ɏɑɝɞɔ-

ɍɟɗɚɖɚɡɗɑɌɜəɧɘ əɑɜɎɚɘ. Ⱦɑɚɜɑɞɔɣɑɝɖɔ Ɏɑɝɞɔɍɟ-

ɗɚɖɚɡɗɑɌɜəɧɕ əɑɜɎ ɝɚɐɑɜɒɔɞ ɖɚɡɗɑɌɜəɧɑ ɔ Ɏɑ-

ɝɞɔɍɟɗɫɜəɧɑ əɑɜɎəɧɑ ɎɚɗɚɖəɌ, ɚɐəɌɖɚ ɛɜɔ ɝɟ-

ɥɑɝɞɎɟɪɥɔɡ ɎɔɓɟɌɗɔɓɔɜɟɪɥɔɡ ɘɑɞɚɐɌɡ ɔɝɝɗɑ-

ɐɚɎɌəɔɕ əɑɎɚɓɘɚɒəɚ ɚɛɜɑɐɑɗɔɞɨ ɛɜɚɢɑəɞəɚɑ 

ɝɚɐɑɜɒɌəɔɑ ɖɚɡɗɑɌɜəɧɡ Ɏɚɗɚɖɚə Ɏ ɚɍɥɑɘ əɑ-

ɜɎɑ. Ȭɟɐɔɚɗɚɏɔɣɑɝɖɚɑ ɞɑɝɞɔɜɚɎɌəɔɑ ɘɚɒɑɞ ɐɌɞɨ 

ɖɚɝɎɑəəɟɪ ɚɢɑəɖɟ ɖɚɡɗɑɌɜəɧɡ Ɏɚɗɚɖɚə Ɏ ɝɚɝɞɌ-

Ɏɑ n. vestibulocochlearis. ȱɝɗɔ ɑɝɞɨ ɛɚɗɚɒɔɞɑɗɨ-

əɧɑ ɚɞɎɑɞɧ əɌ ɛɚɎɑɐɑəɣɑɝɖɔɕ Ɍɟɐɔɚɘɑɞɜɔɣɑ-

ɝɖɔɕ ɞɑɝɞ ɔɗɔ ɓɌɣɌɞɖɔ ɜɑɣɔ ɛɜɔ ɔɝɛɚɗɨɓɚɎɌəɔɔ 

ɝɗɟɡɚɎɚɏɚ ɌɛɛɌɜɌɞɌ, ɘɚɒəɚ ɛɜɑɐɛɚɗɚɒɔɞɨ, ɣɞɚ 

ɝɟɥɑɝɞɎɟɑɞ ɐɚɝɞɌɞɚɣəɌɫ ɛɚɛɟɗɫɢɔɫ Ɏɚɗɚɖɚə 

ɖɚɡɗɑɌɜəɚɏɚ əɑɜɎɌ, ɔ ɛɌɢɔɑəɞɟ ɘɚɒɑɞ ɍɧɞɨ ɛɚ-

ɖɌɓɌəɌ ɖɚɡɗɑɌɜəɌɫ ɔɘɛɗɌəɞɌɢɔɫ. ȱɝɗɔ Ɏɑɝɞɔɍɟ-

ɗɚɖɚɡɗɑɌɜəɧɕ əɑɜɎ əɑɗɨɓɫ ɚɞɝɗɑɐɔɞɨ ɝ ɛɚɘɚɥɨɪ 

ȸȼȾ ɔɗɔ ȮȽȻ ɟɓɖɔɕ ɔ ɐɗɔəəɧɕ, Ɍ ɓəɌɣɔɞ əɌɗɔ-

ɣɔɑ Ɏɚɗɚɖɚə ɟɗɔɞɖɚɎɚɏɚ əɑɜɎɌ ɝɚɘəɔɞɑɗɨəɚ, ɍɚ-

ɗɑɑ ɛɚɐɡɚɐɫɥɔɘ ɎɌɜɔɌəɞɚɘ ɗɑɣɑəɔɫ ɘɚɒɑɞ 

ɍɧɞɨ ȽȽȴ. Ȼɚɝɖɚɗɨɖɟ ɜɑɓɟɗɨɞɌɞɧ ɝɗɟɡɚɜɑɣɑɎɚɕ 

ɜɑɌɍɔɗɔɞɌɢɔɔ ɛɚɝɗɑ ɚɛɑɜɌɢɔɔ əɑɗɨɓɫ ɞɚɣəɚ 

ɛɜɑɐɟɏɌɐɌɞɨ ɐɚ ȶȴ, ɜɑɖɚɘɑəɐɟɑɞɝɫ ɛɜɑɐɟɛɜɑ-

ɒɐɌɞɨ ɝɑɘɨɪ ɛɌɢɔɑəɞɌ, ɣɞɚ Ɏ ɝɗɟɣɌɑ əɑɟɐɚɎɗɑ-

ɞɎɚɜɔɞɑɗɨəɧɡ ɜɑɓɟɗɨɞɌɞɚɎ ɜɑɌɍɔɗɔɞɌɢɔɑɕ ɛɚɝɗɑ 

ɛɜɚɎɑɐɑəɚɕ ȶȴ əɌ ɚɐəɚɘ ɟɡɑ ɘɚɒɑɞ ɛɚɞɜɑɍɚ-

ɎɌɞɨɝɫ ɖɚəɞɜɌɗɌɞɑɜɌɗɨəɌɫ ȽȽȴ [7]. 

ȬɟɐɔɚɗɚɏɔɣɑɝɖɌɫ ɖɌɜɞɔəɌ. 

Ȼɜɔ ɚɍɦɑɖɞɔɎəɚɘ Ɍɟɐɔɚɗɚɏɔɣɑɝɖɚɘ ɔɝɝɗɑ-

ɐɚɎɌəɔɔ ɎɧɫɎɗɫɑɞɝɫ ɝɑəɝɚəɑɎɜɌɗɨəɌɫ ɞɟɏɚ-

ɟɡɚɝɞɨ IV ɝɞɑɛɑəɔ. 

ȾɌɖɞɔɖɌ Ɏɑɐɑəɔɫ. 

Å Ȱɗɫ ɖɚɡɗɑɌɜəɚɕ ɔɘɛɗɌəɞɌɢɔɔ ɡɔɜɟɜɏɔ-

ɣɑɝɖɔɕ ɛɚɐɡɚɐ ɚɝɟɥɑɝɞɎɗɫɑɞɝɫ ɣɑɜɑɓ ɞɜɌəɝɘɌ-

ɝɞɚɔɐɌɗɨəɟɪ ɗɌɍɔɜɔəɞɚɞɚɘɔɪ, ɖɌɖ ɚɛɔɝɌəɚ 

McElveen ɝ ɛɜɫɘɧɘ (Ɍ əɑ ɚɍɡɎɌɞɧɎɌɪɥɔɘ ɘɚ-

ɐɔɚɗɪɝ) ɩɗɑɖɞɜɚɐɚɘ [8]. ȼɌɝɛɚɗɚɒɑəɔɑ ɩɗɑɖ-

ɞɜɚɐəɚɕ ɜɑɤɑɞɖɔ əɌ ɛɑɜɔɠɑɜɔɔ ɚɍɥɑɕ ɛɚɗɚɝɞɔ 

ɐɌɝɞ ɗɟɣɤɔɕ ɖɚəɞɌɖɞ ɝ əɑɕɜɚəɌɘɔ. ȻɜɑɐɎɌɜɔ-

ɞɑɗɨəɚ ɔɓɚɏəɟɞɧɕ ɩɗɑɖɞɜɚɐ ɔɘɑɑɞ ɘɑɐɔɌɗɨəɚ 

ɜɌɝɛɚɗɚɒɑəəɧɑ ɖɚəɞɌɖɞɧ, ɛɚɩɞɚɘɟ əɑ ɝɘɚɒɑɞ 

ɩɠɠɑɖɞɔɎəɚ ɝɞɔɘɟɗɔɜɚɎɌɞɨ ɛɑɜɔɠɑɜɔɣɑɝɖɔɑ 

ɣɌɝɞɔ ɚɍɥɑɕ ɛɚɗɚɝɞɔ. ȽɟɥɑɝɞɎɟɑɞ ɜɌɓəɔɢɌ Ɏ 

ɜɌɓɘɑɜɌɡ ɚɍɥɑɕ ɛɚɗɚɝɞɔ ɟ ɜɌɓəɧɡ ɛɌɢɔɑəɞɚɎ, 

ɛɚɩɞɚɘɟ ɛɜɌɎɔɗɨəɟɪ ɐɗɔəɟ ɩɗɑɖɞɜɚɐɌ ɝɗɑɐɟɑɞ 

ɚɢɑəɔɎɌɞɨ ɐɚ ɚɛɑɜɌɢɔɔ. 

Å Beltrame ɔ ɐɜ. ɚɛɔɝɌɗɔ ɝɛɑɢɔɌɗɨəɧɕ 

ɩɗɑɖɞɜɚɐ ɐɗɫ ɌəɚɘɌɗɔɔ ɜɌɓɎɔɞɔɫ ɛɚ ɞɔɛɟ ɚɍɥɑɕ 

ɛɚɗɚɝɞɔ (ȺȻ) [9]. ɉɞɚɞ ɩɗɑɖɞɜɚɐ ɔɘɑɑɞ əɑɌɖɞɔɎ-

əɧɕ əɌɖɚəɑɣəɔɖ, ɖɚɞɚɜɧɕ ɓɌɡɎɌɞɧɎɌɑɞɝɫ 

ɖɜɪɣɖɚɘ ɣɑɜɑɓ ɐɚɛɚɗəɔɞɑɗɨəɚɑ ɚɞɎɑɜɝɞɔɑ. ȰɎɑ 

ɗɌɍɔɜɔəɞɚɝɞɚɘɧ ɝɚɓɐɌɪɞɝɫ Ɏ ɚɍɗɌɝɞɔ ɗɌɞɑɜɌɗɨ-

əɚɏɚ ɛɚɗɟɖɜɟɒəɚɏɚ ɖɌəɌɗɌ əɌ ɜɌɝɝɞɚɫəɔɔ 3-4 

ɘɘ ɐɜɟɏ ɚɞ ɐɜɟɏɌ. ɉɗɑɖɞɜɚɐəɌɫ ɜɑɤɑɞɖɌ ɓɌɖɌə-

ɣɔɎɌɑɞɝɫ əɑɍɚɗɨɤɔɘ ɤɌɜɔɖɚɘ, ɖɚɞɚɜɧɕ əɑɚɍ-

ɡɚɐɔɘ ɐɗɫ ɑɑ ɓɌɡɎɌɞɌ. ɉɞɌ əɑɌɖɞɔɎəɌɫ ɣɌɝɞɨ 

ɔɘɛɗɌəɞɌɞɌ ɎɎɚɐɔɞɝɫ ɣɑɜɑɓ Ɏɑɜɡəɑɑ ɗɌɍɔɜɔəɞɚ-

ɞɚɘɔɣɑɝɖɚɑ ɚɞɎɑɜɝɞɔɑ ɐɚ ɞɑɡ ɛɚɜ, ɛɚɖɌ ɚəɌ əɑ 

ɍɟɐɑɞ ɎɔɐəɌ ɔ əɑ ɝɘɚɒɑɞ ɍɧɞɨ ɓɌɢɑɛɗɑəɌ ɝ ɛɚ-

ɘɚɥɨɪ 0,5 ɘɘ ɖɜɪɣɖɌ ɣɑɜɑɓ əɔɒəɪɪ ɗɌɍɔɜɔə-

ɞɚɝɞɚɘɟ. ȳɌɞɑɘ, ɟɐɑɜɒɔɎɌɫ ɤɌɜɚɎɔɐəɚɑ ɚɖɚə-

ɣɌəɔɑ, ɩɗɑɖɞɜɚɐəɟɪ ɜɑɤɑɞɖɟ ɎɎɚɐɫɞ ɛɚɗəɚɝɞɨɪ 

Ɏ ɚɍɥɟɪ ɛɚɗɚɝɞɨ ɔ ɟɝɞɌəɌɎɗɔɎɌɪɞ Ɏɐɚɗɨ Ɏəɟɞ-

ɜɑəəɑɕ ɝɞɑəɖɔ ɛɚɗɚɝɞɔ. 

Å Ȯ ɝɗɟɣɌɑ əɑɟɐɚɎɗɑɞɎɚɜɔɞɑɗɨəɚɕ ɝɗɟɡɚɜɑ-

ɣɑɎɚɕ ɜɑɌɍɔɗɔɞɌɢɔɔ ɛɚɝɗɑ ȶȴ, ɘɚɒɑɞ ɍɧɞɨ Ɏɧ-

ɛɚɗəɑəɌ ȽȽȴ əɌ ɖɚəɞɜɌɗɌɞɑɜɌɗɨəɚɕ ɝɞɚɜɚəɑ. 

Å ȱɝɗɔ n. vestibulocochlearis ɚɞɝɟɞɝɞɎɟɑɞ 

ɔɗɔ ɚɞɝɟɞɝɞɎɟɑɞ ȮȽȻ, ɞɚ ɑɐɔəɝɞɎɑəəɧɘ ɎɌɜɔɌə-

ɞɚɘ ɗɑɣɑəɔɫ ɫɎɗɫɑɞɝɫ ȽȽȴ. 

V.  ȯɔɛɚɛɗɌɓɔɫ ɟɗɔɞɖɔ. 

Ȼɜɔ ɐɌəəɚɕ ɛɌɞɚɗɚɏɔɔ ɔɘɑɑɞɝɫ ɣɑɞɖɌɫ 

ɐɔɠɠɑɜɑəɢɔɌɢɔɫ ɟɗɔɞɖɔ ɔ ɛɜɑɐɐɎɑɜɔɫ. ȿɗɔɞɖɌ 

Ɏɚ Ɏɝɑɡ ɝɗɟɣɌɫɡ ɟɘɑəɨɤɑəɌ Ɏ ɜɌɓɘɑɜɌɡ, ɟɘɑəɨ-

ɤɑəɚ ɔ ɖɚɗɔɣɑɝɞɎɚ ɑɑ ɓɌɎɔɞɖɚɎ, ɛɚɘɔɘɚ ɩɞɚɏɚ, 

ɔɘɑɪɞ ɘɑɝɞɚ ɐɑɠɑɖɞɧ ɑɑ Ɏəɟɞɜɑəəɑɏɚ ɝɞɜɚɑəɔɫ. 

ȶɚɡɗɑɌɜəɌɫ ɏɔɛɚɛɗɌɓɔɫ ɛɚɐɜɌɓɐɑɗɫɑɞɝɫ əɌ: 

V.Ɍ. ȯɔɛɚɛɗɌɓɔɫ ɟɗɔɞɖɔ I ɞɔɛɌ (ȯȿðI). 

ȿɗɔɞɖɌ ɔɘɑɑɞ Ɏɔɐ ɍɟɞɚəɌ, Ɏəɟɞɜɑəəɑɑ 

ɝɞɜɚɑəɔɑ ɑɑ ɜɑɓɖɚ ɔɓɘɑəɑəɚ: ɘɚɐɔɚɗɪɝ ɔ ɘɑɒ-

ɗɑɝɞəɔɣəɧɑ ɛɑɜɑɏɚɜɚɐɖɔ əɑ ɐɔɠɠɑɜɑəɢɔɜɟɪɞɝɫ 

(ɜɔɝ. 6 Ɍ). 

Ȼɜɔ ȶȾ-ɔɝɝɗɑɐɚɎɌəɔɔ ɟɗɔɞɖɌ ɟɘɑəɨɤɑəɌ Ɏ 

ɜɌɓɘɑɜɌɡ, əɚ ɛɜɔ ɩɞɚɘ ɝɚɡɜɌəɑəɧ ɑɑ əɚɜɘɌɗɨ-

əɧɑ Ɏəɑɤəɔɑ ɖɚəɞɟɜɧ; ɘɚɐɔɚɗɪɝ ɔ ɘɑɒɗɑɝɞ-

əɔɣəɧɑ ɛɑɜɑɏɚɜɚɐɖɔ ɐɑɠɑɖɞəɧ (ɜɔɝ. 6 ɍ). Ȼɜɔ 

ɛɚɗəɚɘ ɚɞɝɟɞɝɞɎɔɔ ɖɚɝɞəɚɏɚ ɝɞɑɜɒəɫ ɚɍɜɌɓɟɑɞ-

ɝɫ ɤɔɜɚɖɌɫ ɝɎɫɓɨ ɝ Ɏəɟɞɜɑəəɔɘ ɝɗɟɡɚɎɧɘ ɛɜɚ-

ɡɚɐɚɘ, ɣɞɚ ɝɚɓɐɌɑɞ ɟɝɗɚɎɔɫ ɐɗɫ ɗɔɖɎɚɜɑɔ ɔ əɑ-

ɛɜɌɎɔɗɨəɚɏɚ ɎɎɑɐɑəɔɫ ɩɗɑɖɞɜɚɐɌ Ɏɚ ȮȽȻ ɛɜɔ 

ɛɜɚɎɑɐɑəɔɔ ȶȴ. ȮɚɐɚɛɜɚɎɚɐ ɛɜɑɐɐɎɑɜɔɫ ɘɚɒɑɞ 

ɍɧɞɨ ɟɎɑɗɔɣɑə Ɏ ɜɌɓɘɑɜɌɡ, Ɍ ɝɌɘɚ ɛɜɑɐɐɎɑɜɔɑ 

ɜɌɝɤɔɜɑəɚ. ȿ ɩɞɔɡ ɛɌɢɔɑəɞɚɎ ɣɌɝɞɚ ɎɚɓəɔɖɌɑɞ 

ɜɑɢɔɐɔɎɔɜɟɪɥɔɕ ɘɑəɔəɏɔɞ ɔɓ-ɓɌ ɐɑɠɑɖɞɚɎ Ɏ 

ɛɚɐəɚɒəɚɕ ɛɗɌɝɞɔəɖɑ ɝɞɜɑɘɑəɔ. 

Ȼɚ ɐɌəəɧɘ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɟɗɔɞɖɌ 

ɛɜɔ ɩɞɚɕ ɛɌɞɚɗɚɏɔɔ ɔɘɑɑɞ ɘɑəɑɑ 2 ɓɌɎɔɞɖɚɎ, 

ɘɚɐɔɚɗɪɝ ɖɚɜɚɞɖɔɕ, ɚɍɥɌɫ ɐɗɔəɌ ɘɑɒɗɑɝɞəɔɣ-

əɧɡ ɛɑɜɑɏɚɜɚɐɚɖ ɟɘɑəɨɤɑəɌ. ȺɐəɌɖɚ Ɏəɑɤəɔɕ 

ɔ Ɏəɟɞɜɑəəɔɕ ɖɚəɞɟɜɧ ɑɑ ɌəɌɗɚɏɔɣəɧ əɚɜɘɌɗɨ-

əɚɕ ɟɗɔɞɖɑ, əɚ ɝ ɘɑəɨɤɔɘ ɣɔɝɗɚɘ ɚɍɚɜɚɞɚɎ ɔ 

ɘɑəɨɤɔɘɔ ɜɌɓɘɑɜɌɘɔ (ɜɔɝ. 6 Ɏ). ȻɜɑɐɐɎɑɜɔɑ ɔ 

ɛɚɗɟɖɜɟɒəɧɑ ɖɌəɌɗɧ ɚɍɧɣəɚ ɏɔɛɚɛɗɌɓɔɜɚɎɌəɧ, 

ɎɚɓɘɚɒəɌ ɏɔɛɚ- ɔɗɔ ɌɛɗɌɓɔɫ ɖɚɡɗɑɌɜəɚɕ Ɍɛɑɜ-

ɞɟɜɧ. 

Ȯ ɘɑəɨɤɑɕ ɛɚ ɜɌɓɘɑɜɟ ɟɗɔɞɖɑ ɚɍɧɣəɚ 

ɞɜɟɐəɚ ɛɚɐɝɣɔɞɌɞɨ ɖɚɗɔɣɑɝɞɎɚ ɓɌɎɔɞɖɚɎ ɝ ɛɚ-

ɘɚɥɨɪ ȶȾ ɔ/ɔɗɔ ȸȼȾ. Ⱦɑɜɘɔə çɟɗɔɞɖɌ ɝ 1,5 ɓɌ-

ɎɔɞɖɌɘɔè ɐɚɗɒɑə ɔɝɛɚɗɨɓɚɎɌɞɨɝɫ ɐɗɫ ɚɛɔɝɌəɔɫ 

ȯȿ (ɚɝɚɍɑəəɚ III ɞɔɛɌ), Ɍ əɑ ɐɗɫ əɑɛɚɗəɚɏɚ ɜɌɓɐɑ-

ɗɑəɔɫ ɟɗɔɞɖɔ II ɞɔɛɌ.  

V. ɏ. ȯɔɛɚɛɗɌɓɔɫ ɟɗɔɞɖɔ IV ɞɔɛɌ (ȯȿðIV). 

ȿɗɔɞɖɌ ɔɘɑɑɞ əɚɜɘɌɗɨəɧɕ ɍɌɓɌɗɨəɧɕ ɓɌ-

Ɏɔɞɚɖ, əɚ ɓəɌɣɔɞɑɗɨəɚ ɟɘɑəɨɤɑəəɧɑ Ɏ ɜɌɓɘɑɜɌɡ 

ɝɜɑɐəɔɕ ɔ ɌɛɔɖɌɗɨəɧɕ ɓɌɎɔɞɖɔ, ɖɚɞɚɜɧɑ ɜɌɝɛɚ-

ɗɚɒɑəɧ ɖɛɑɜɑɐɔ ɔ ɘɑɐɔɌɗɨəɑɑ, Ɍ əɑ Ɏ ɔɡ əɚɜ-

ɘɌɗɨəɚɘ ɢɑəɞɜɌɗɨəɚɘ ɜɌɝɛɚɗɚɒɑəɔɔ (ɜɔɝ. 6 ɏ). 

ȷɌɍɔɜɔəɞəɧɕ ɝɑɏɘɑəɞ ɗɔɢɑɎɚɏɚ əɑɜɎɌ ɛɜɚɡɚɐɔɞ 

ɛɑɜɑɐ ɟɗɔɞɖɚɕ, Ɍ əɑ Ɏ ɝɎɚɑɘ ɚɍɧɣəɚɘ ɘɑɝɞɑ [10]. 

ȬɟɐɔɚɗɚɏɔɣɑɝɖɌɫ ɖɌɜɞɔəɌ. 
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ȼɔɝ. 4 Ɍ (Fig. 4 Ɍ) 

 

ȼɔɝ. 4 ɍ (Fig. 4 Ɏ) 

ȼɔɝ. 4.   ȸȽȶȾ. 

Ɍ - ȬɛɗɌɓɔɫ ɟɗɔɞɖɔ: əɚɜɘɌɗɨəɚɑ ɜɌɝɛɚɗɚɒɑəɔɑ ɔ ɜɌɓɎɔɞɔɑ ɛɜɑɐɐɎɑɜɔɫ ɔ ɛɚɗɟɖɜɟɒəɧɡ ɖɌəɌɗɚɎ. 

ɍ - ȬɛɗɌɓɔɫ ɟɗɔɞɖɔ ɝ ɐɔɗɌɞɌɢɔɑɕ ɛɜɑɐɐɎɑɜɔɫ: ɛɜɑɐɐɎɑɜɔɑ (Ȼ) ɔ ɛɚɗɟɖɜɟɒəɧɑ ɖɌəɌɗɧ ɜɌɝɛɚɗɚɒɑəɧ əɚɜɘɌɗɨəɚ, 

əɚ ɑɝɞɨ ɎɑɝɞɔɍɟɗɫɜəɌɫ ɐɔɗɌɞɌɢɔɫ. ȷɌɍɔɜɔəɞəɧɕ ɝɑɏɘɑəɞ ɗɔɢɑɎɚɏɚ əɑɜɎɌ (ȷȹ) ɐɔɝɗɚɢɔɜɚɎɌə Ɏɛɑɜɑɐ; ȮȽȻ ð 

Ɏəɟɞɜɑəəɔɕ ɝɗɟɡɚɎɚɕ ɛɜɚɡɚɐ (ɟɖɌɓɌəɚ ɝɞɜɑɗɖɌɘɔ). 

Fig. 4.   MSCT. 

Ɍ - Aplasia of the cochlea: normal and exceptional development of the vestibule.  

Ɏ - Aplasia of the cochlea with dilatation of the vestibule: the vestibule and semicircular canals are normal but there 
is dilati on of the vestibular. The labyrinth segment of the facial nerve is located forward. Internal auditory canal (i n-
dicated by arrows).  

 

ȼɔɝ. 5 (Fig. 5) 

ȼɔɝ. 5.   ȸȽȶȾ. 

ȺɍɥɌɫ ɛɚɗɚɝɞɨ (ȺȻ) ð ɚɐɔəɚɣəɚɑ, ɚɎɌɗɨəɚɑ ɔɗɔ ɖɜɟɏ-

ɗɚɑ ɛɚ ɠɚɜɘɑ ɛɜɚɝɞɜɌəɝɞɎɚ, ɛɜɑɐɝɞɌɎɗɫɪɥɑɑ ɚɐəɚ-

Ɏɜɑɘɑəəɚ ɟɗɔɞɖɟ ɔ ɛɜɑɐɐɎɑɜɔɑ, Ɏ ɖɚɞɚɜɚɑ Ɏɡɚɐɔɞ 

Ɏəɟɞɜɑəəɔɕ ɝɗɟɡɚɎɚɕ ɛɜɚɡɚɐ (ȮȽȻ; ɟɖɌɓɌəɚ ɝɞɜɑɗɖɌ-

ɘɔ). 

Fig. 5.   MSCT. 

Common cavity - a single, oval or round in shape 

space, representing both the cochlea and the vestibule, 

which includes the internal au ditory canal, indicated 

by arrows.  

 

ȼɔɝ. 6 Ɍ (Fig. 6 Ɍ) 

 

ȼɔɝ. 6 ɍ (Fig. 6 Ɏ) 

  

ȼɔɝ. 6 Ɏ (Fig. 6 ɝ) 

 

ȼɔɝ. 6 ɏ (Fig. 6 d) 

ȼɔɝ. 6.   ȸȽȶȾ. 

Ɍ - ȯȿðI: ȿɗɔɞɖɌ (ȿ) ð əɑɍɚɗɨɤɚɑ ɚɍɜɌɓɚɎɌəɔɑ ɚɖɜɟɏɗɚɕ ɔɗɔ ɚɎɌɗɨəɚɕ ɠɚɜɘɧ, ɎɚɓɎɧɤɌɪɥɑɑɝɫ əɌɐ ȮȽȻ (ɟɖɌɓɌəɚ 
ɝɞɜɑɗɖɚɕ), ɍ - ȯȿðII (ɖɔɝɞɚɓəɌɫ ɏɔɛɚɛɗɌɓɔɫ ɟɗɔɞɖɔ): ɟɗɔɞɖɌ ɔɘɑɑɞ ɘɑəɨɤɔɑ ɜɌɓɘɑɜɧ ɝ ɐɑɠɑɖɞɌɘɔ ɘɚɐɔɚɗɪɝɌ ɔ 
ɘɑɒɗɑɝɞəɔɣəɧɡ ɛɑɜɑɏɚɜɚɐɚɖ, əɚ ɝ əɚɜɘɌɗɨəɧɘ Ɏəɑɤəɔɘ ɖɚəɞɟɜɚɘ, Ɏ - ȯȿðIII (ɟɗɔɞɖɌ ɝ ɘɑəɑɑ, ɣɑɘ 2 ɓɌɎɔɞɖɌ-

ɘɔ). ȿɗɔɞɖɌ ɔɘɑɑɞ ɘɑəɨɤɑ ɓɌɎɔɞɖɚɎ (ɘɑəɑɑ 2-ɡ ɓɌɎɔɞɖɚɎ) ɔ ɟɖɚɜɚɣɑəəɧɕ ɘɚɐɔɚɗɪɝ, ɏ - ɻʋðIV (ɟɗɔɞɖɌ ɝ ɏɔɛɚ-

ɛɗɌɓɔɑɕ ɝɜɑɐəɑɏɚ ɔ ɌɛɔɖɌɗɨəɚɏɚ ɓɌɎɔɞɖɚɎ, ɟɖɌɓɌəɚ ɝɞɜɑɗɖɚɕ). 

Fig. 6.   MSCT. 

Ɍ - GUðI: cochlea ð a small formation of round or oval, towering over the IAC, indicated by an arrow. The slice pas s-
ing through a niche of a round window showing basal (B), middle (C) and apical (A) curls of a snail is indicated by 
arrows , Ɏ - GUðII (cystic hypoplasia of the cochlea): the cochlea is smaller in size with defects in the modiolus and 
inter -stellar septum, but with a normal ex ternal contour , ɝ - GU-III (cochlea with less than 2 curls). The cochlea has 
less curls (less than 2 curls) and a shortened modiolus , d - MSCT. GU -IV (cochlea with hypoplasia of the middle and 
apical curls), indicated by an arrow.  
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ȿ ɛɌɢɔɑəɞɚɎ ɩɞɚɕ ɏɜɟɛɛɧ ɘɚɒɑɞ ɍɧɞɨ Ɏɧ-

ɫɎɗɑəɌ ɞɟɏɚɟɡɚɝɞɨ ɜɌɓɗɔɣəɚɕ ɝɞɑɛɑəɔ ɔ ɎɔɐɌ. Ȯ 

ɝɗɟɣɌɑ ɝɘɑɤɌəəɚɕ ɞɟɏɚɟɡɚɝɞɔ ɛɌɢɔɑəɞɟ ɘɚɒɑɞ 

ɛɚɘɚɣɨ ɝɞɌɛɑɐɚɞɚɘɔɫ ɔ ɔɝɛɚɗɨɓɚɎɌəɔɑ ɝɗɟɡɚɎɧɡ 

ɌɛɛɌɜɌɞɚɎ. ȽɑəɝɚəɑɎɜɌɗɨəɌɫ ɞɟɏɚɟɡɚɝɞɨ IV ɝɞɑ-

ɛɑəɔ ɞɌɖɒɑ ɎɚɓɘɚɒəɌ, ɞɚɏɐɌ ɘɑɞɚɐ ɎɧɍɚɜɌ ð 

ɖɚɡɗɑɌɜəɌɫ ɔɘɛɗɌəɞɌɢɔɫ, Ɍ Ɏ ɝɗɟɣɌɑ ɐɑɠɔɢɔɞɌ 

ɖɚɡɗɑɌɜəɚɏɚ əɑɜɎɌ ð ȽȽȴ. ȻɌɢɔɑəɞɧ ɝ ɏɔɛɚɛɗɌ-

ɓɔɑɕ ɟɗɔɞɖɔ (ȯȿ) ɛɜɑɐɝɞɌɎɗɫɪɞ əɌɔɍɚɗɑɑ ɔəɞɑ-

ɜɑɝəɟɪ ɏɜɟɛɛɟ ɘɌɗɨɠɚɜɘɌɢɔɕ Ɏəɟɞɜɑəəɑɏɚ ɟɡɌ 

ɚɞəɚɝɔɞɑɗɨəɚ ɖɗɔəɔɣɑɝɖɔɡ ɛɜɚɫɎɗɑəɔɕ ɔ Ɏɧɍɚ-

ɜɌ ɞɌɖɞɔɖɔ Ɏɑɐɑəɔɫ. 

ȾɌɖɞɔɖɌ Ɏɑɐɑəɔɫ. 

Ȯɧɍɚɜ ɞɌɖɞɔɖɔ Ɏɑɐɑəɔɫ ɟ ɛɌɢɔɑəɞɚɎ ɝ ȯȿ 

ɫɎɗɫɑɞɝɫ əɌɔɍɚɗɑɑ ɝɗɚɒəɧɘ. ȿ ɞɌɖɔɡ ɛɌɢɔɑəɞɚɎ 

ɘɚɒəɚ əɌɍɗɪɐɌɞɨ ɓəɌɣɔɞɑɗɨəɧɕ ɜɌɓɍɜɚɝ Ɏ ɜɑ-

ɓɟɗɨɞɌɞɌɡ Ɍɟɐɔɚɘɑɞɜɔɣɑɝɖɔɡ ɔɝɝɗɑɐɚɎɌəɔɕ: ɚɞ 

ɗɑɏɖɚɕ ɐɚ ɞɫɒɑɗɚɕ ɝɑəɝɚəɑɎɜɌɗɨəɚɕ, ɖɚəɐɟɖ-

ɞɔɎəɚɕ ɔɗɔ ɝɘɑɤɌəəɚɕ ɞɟɏɚɟɡɚɝɞɔ. Ȼɜɔəɫɞɔɑ 

ɜɑɤɑəɔɫ ɚ ɞɌɖɞɔɖɑ ɗɑɣɑəɔɫ ɘɚɒɑɞ ɍɧɞɨ ɓɌɞɜɟɐ-

əɑəɚ, ɚɝɚɍɑəəɚ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɏɔɛɚɛɗɌɓɔɑɕ 

ɖɚɡɗɑɌɜəɚɏɚ əɑɜɎɌ. 

Å ȹɑɖɚɞɚɜɧɑ ɝɗɟɣɌɔ ɏɔɛɚɛɗɌɓɔɔ ɟɗɔɞɖɔ (Ɏ 

ɣɌɝɞəɚɝɞɔ, III ɔ IV ɞɔɛɌ) ɘɚɏɟɞ ɛɜɚɫɎɗɫɞɨɝɫ ɣɔ-

ɝɞɚɕ ɖɚəɐɟɖɞɔɎəɚɕ ɔɗɔ ɝɘɑɤɌəəɚɕ ɞɟɏɚɟɡɚ-

ɝɞɨɪ, ɛɜɔ ɩɞɚɘ ɖɚəɐɟɖɞɔɎəɧɕ ɖɚɘɛɚəɑəɞ ɝɎɫ-

ɓɌə ɝ ɠɔɖɝɌɢɔɑɕ ɝɞɜɑɘɑəɔ. Ȯ ɞɌɖɔɡ ɝɔɞɟɌɢɔɫɡ 

ɘɚɒəɚ ɛɚɗɟɣɔɞɨ ɛɚɗɚɒɔɞɑɗɨəɧɑ ɜɑɓɟɗɨɞɌɞɧ ɚɞ 

ɝɞɌɛɑɐɚɛɗɌɝɞɔɖɔ. ȺɛɑɜɌɞɔɎəɚɑ ɎɘɑɤɌɞɑɗɨɝɞɎɚ 

ɘɚɒɑɞ ɍɧɞɨ Ɏɧɛɚɗəɑəɚ Ɏ ɐɑɞɝɞɎɑ ɔ ɛɜɔɎɑɝɞɔ ɖ 

ɗɟɣɤɑɘɟ ɜɑɣɑɎɚɘɟ ɜɌɓɎɔɞɔɪ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ 

ɝɗɟɡɚɎɚɏɚ ɌɛɛɌɜɌɞɌ ɔɗɔ ɍɑɓ əɑɏɚ. 

Å ȻɌɢɔɑəɞɧ ɝ II-III  ɝɞɑɛɑəɨɪ ɝɑəɝɚəɑɎ-

ɜɌɗɨəɚɕ ɞɟɏɚɟɡɚɝɞɔ ɘɚɏɟɞ ɍɧɞɨ ɜɑɌɍɔɗɔɞɔɜɚɎɌ-

əɧ ɝ ɛɚɘɚɥɨɪ ɝɗɟɡɚɎɧɡ ɌɛɛɌɜɌɞɚɎ. 

Å ȿ ɍɚɗɨɤɔəɝɞɎɌ ɛɌɢɔɑəɞɚɎ ɝ ɏɔɛɚɛɗɌɓɔɑɕ 

ɟɗɔɞɖɔ ɚɞɘɑɣɌɑɞɝɫ IV ɝɞɑɛɑəɨ ɝɑəɝɚəɑɎɜɌɗɨəɚɕ 

ɞɟɏɚɟɡɚɝɞɔ ɔɗɔ ɏɗɟɡɚɞɌ. Ȯ ɩɞɔɡ ɝɗɟɣɌɫɡ ɛɜɔ 

ɟɝɗɚɎɔɔ ɝɚɡɜɌəəɚɝɞɔ ɟɗɔɞɖɚɎɚɏɚ əɑɜɎɌ ɜɌɓɟɘ-

əɧɘ ɎɌɜɔɌəɞɚɘ ɗɑɣɑəɔɫ ɍɟɐɑɞ ɖɚɡɗɑɌɜəɌɫ ɔɘ-

ɛɗɌəɞɌɢɔɫ. Ȯɚ Ɏɜɑɘɫ ɚɛɑɜɌɢɔɔ ɝɗɑɐɟɑɞ ɚɒɔɐɌɞɨ 

Ɍɞɔɛɔɣəɚɏɚ ɜɌɝɛɚɗɚɒɑəɔɫ ɗɔɢɑɎɚɏɚ əɑɜɎɌ ɔɓ-ɓɌ 

ɌəɚɘɌɗɔɕ ɝɞɜɚɑəɔɫ ɛɚɗɟɖɜɟɒəɧɡ ɖɌəɌɗɚɎ (ɚɝɚ-

ɍɑəəɚ ɗɌɞɑɜɌɗɨəɚɏɚ ɛɚɗɟɖɜɟɒəɚɏɚ ɖɌəɌɗɌ). Ȼɜɔ 

ȯȿ ɛɜɚɘɚəɞɚɜɔɟɘ ɘɚɒɑɞ əɑ ɔɘɑɞɨ ɝɎɚɑɏɚ ɚɍɧɣ-

əɚɏɚ ɎɧɝɞɟɛɌ, ɛɚɩɞɚɘɟ Ɏɚɓɘɚɒəɧ ɞɜɟɐəɚɝɞɔ 

ɛɜɔ ɔɐɑəɞɔɠɔɖɌɢɔɔ ɘɧɝɌ ɔ ɚɖəɌ ɟɗɔɞɖɔ ɣɑɜɑɓ 

ɗɔɢɑɎɚɕ ɖɌɜɘɌə. Ȯ ɩɞɔɡ ɝɔɞɟɌɢɔɫɡ ɘɚɒɑɞ ɛɚ-

ɞɜɑɍɚɎɌɞɨɝɫ ɖɚɘɍɔəɔɜɚɎɌəəɧɕ ɐɚɝɞɟɛ ɐɗɫ Ɏɧ-

ɫɎɗɑəɔɫ ɟɘɑəɨɤɑəəɚɕ Ɏ ɜɌɓɘɑɜɌɡ ɟɗɔɞɖɔ [11]. 

Å Ȼɚɝɖɚɗɨɖɟ ɖɚɗɔɣɑɝɞɎɚ ɓɌɎɔɞɖɚɎ ɟɗɔɞɖɔ 

ɘɑəɨɤɑ ɔ ɗɑɝɞəɔɢɧ ɑɬ ɍɚɗɑɑ ɖɚɜɚɞɖɔɑ, ɜɑɖɚ-

ɘɑəɐɟɑɞɝɫ ɔɝɛɚɗɨɓɚɎɌɞɨ ɞɚəɖɔɑ ɔ ɟɖɚɜɚɣɑəəɧɑ 

ɩɗɑɖɞɜɚɐɧ. ȽɞɌəɐɌɜɞəɧɑ ɩɗɑɖɞɜɚɐɧ əɑ ɘɚɏɟɞ 

ɍɧɞɨ ɛɚɗəɚɝɞɨɪ ɎɎɑɐɑəɧ Ɏ ɟɗɔɞɖɟ. Ⱥɝɚɍɑəəɧɑ 

ɞɜɟɐəɚɝɞɔ ɛɜɑɐɝɞɌɎɗɫɑɞ ȯȿ-II, ɛɜɔ ɖɚɞɚɜɚɕ ɔɘɑ-

ɑɞɝɫ Ɏɑɜɚɫɞəɚɝɞɨ ɗɔɖɎɚɜɑɔ (çgusher è-ɝɔəɐɜɚɘ). 

Ȱɗɫ ɔɝɖɗɪɣɑəɔɫ ɚɞɚɗɔɖɎɚɜɑɔ Ɏ ɛɚɝɗɑɚɛɑɜɌɢɔ-

ɚəəɚɘ ɛɑɜɔɚɐɑ əɑɚɍɡɚɐɔɘɌ ɞɥɌɞɑɗɨəɌɫ ɞɌɘɛɚ-

əɌɐɌ ɖɚɡɗɑɚɝɞɚɘɧ Ɏ ɖɚəɢɑ ɚɛɑɜɌɢɔɔ [12]. 

Å ȿ əɑɖɚɞɚɜɧɡ ɛɌɢɔɑəɞɚɎ ɝ ȯȿ ɎɝɞɜɑɣɌɑɞɝɫ 

ɌɛɗɌɓɔɫ ɖɚɡɗɑɌɜəɚɕ Ɍɛɑɜɞɟɜɧ ɝ ɌɛɗɌɓɔɑɕ ɟɗɔɞ-

ɖɚɎɚɏɚ əɑɜɎɌ, ɞɌɖɔɘ ɚɍɜɌɓɚɘ, ɗɟɣɤɔɘ ɎɌɜɔɌə-

ɞɚɘ ɗɑɣɑəɔɫ ɐɗɫ əɔɡ ɍɟɐɑɞ ȽȽȴ. 

Å Ȱɑɠɔɢɔɞ ɟɗɔɞɖɚɎɚɏɚ əɑɜɎɌ ɣɌɝɞɚ əɌɍɗɪ-

ɐɌɑɞɝɫ ɟ ɛɌɢɔɑəɞɚɎ ɝ ȯȿ. ȷɟɣɤɔɘ ɎɌɜɔɌəɞɚɘ Ɏ 

ɩɞɔɡ ɝɗɟɣɌɫɡ ɫɎɗɫɑɞɝɫ Ɏɧɛɚɗəɑəɔɑ ɖɚɡɗɑɌɜəɚɕ 

ɔɘɛɗɌəɞɌɢɔɔ əɌ ɝɞɚɜɚəɑ ɝ ɗɟɣɤɔɘɔ Ɍɟɐɔɚɗɚɏɔ-

ɣɑɝɖɔɘɔ ɛɚɖɌɓɌɞɑɗɫɘɔ. ȱɝɗɔ ɛɚɗɟɣɑəɧ əɑɟɐɚ-

ɎɗɑɞɎɚɜɔɞɑɗɨəɧɑ ɜɑɓɟɗɨɞɌɞɧ ɝɗɟɡɚɜɑɣɑɎɚɕ ɜɑɌ-

ɍɔɗɔɞɌɢɔɔ ɛɚɝɗɑ ȶȴ, ɜɑɖɚɘɑəɐɚɎɌəɌ ȽȽȴ əɌ 

ɖɚəɞɜɌɗɌɞɑɜɌɗɨəɚɕ ɝɞɚɜɚəɑ.  

VI.  ȹɑɛɚɗəɚɑ ɜɌɓɐɑɗɑəɔɑ ɟɗɔɞɖɔ. 

ȬəɚɘɌɗɔɔ əɑɛɚɗəɚɏɚ ɜɌɓɐɑɗɑəɔɫ ɟɗɔɞɖɔ 

ɛɜɑɐɝɞɌɎɗɫɪɞ ɝɚɍɚɕ ɏɜɟɛɛɟ ɛɚɜɚɖɚɎ ɜɌɓɎɔɞɔɫ 

ɟɗɔɞɖɔ, ɛɜɔ ɖɚɞɚɜɧɡ əɌɍɗɪɐɌɑɞɝɫ ɣɑɞɖɌɫ ɐɔɠ-

ɠɑɜɑəɢɔɌɢɔɫ ɘɑɒɐɟ ɟɗɔɞɖɚɕ ɔ ɛɜɑɐɐɎɑɜɔɑɘ. 

Ȯəɑɤəɔɑ ɜɌɓɘɑɜɧ ɔ ɖɚəɞɟɜɧ ɟɗɔɞɖɔ əɚɜɘɌɗɨ-

əɧɑ, ɐɑɠɑɖɞɧ ɝɎɫɓɌəɧ ɝ Ɏəɟɞɜɑəəɑɕ Ɍɜɡɔɞɑɖ-

ɞɚəɔɖɚɕ ɟɗɔɞɖɔ. Ȼɚɜɚɖɔ əɑɛɚɗəɚɏɚ ɜɌɓɐɑɗɑəɔɫ 

ɝɚɝɞɌɎɗɫɪɞ 41% ɚɞ Ɏɝɑɡ ɘɌɗɨɠɚɜɘɌɢɔɕ Ɏəɟɞ-

ɜɑəəɑɏɚ ɟɡɌ [4]. 

ȹɑɛɚɗəɚɑ ɜɌɓɐɑɗɑəɔɑ ɟɗɔɞɖɔ ɛɚɐɜɌɓɐɑɗɫ-

ɑɞɝɫ əɌ: 

Ɍ ð ȹɑɛɚɗəɚɑ ɜɌɓɐɑɗɑəɔɫ ɟɗɔɞɖɔ I ɞɔɛɌ 

(ȹȼðI) 

ɍ ð ȹɑɛɚɗəɚɑ ɜɌɓɐɑɗɑəɔɑ ɟɗɔɞɖɔ II ɞɔɛɌ 

(ȹȼðII)  

Ɏ ð ȹɑɛɚɗəɚɑ ɜɌɓɐɑɗɑəɔɑ ɟɗɔɞɖɔ III ɞɔɛɌ 

(ȹȼðIII) 

VI. Ɍ. ȹɑɛɚɗəɚɑ ɜɌɓɐɑɗɑəɔɫ ɟɗɔɞɖɔ I ɞɔɛɌ 

(ȹȼðI). 

ȹȼðI, ɔɗɔ çɖɔɝɞɚɓəɌɫ ɖɚɡɗɑɚɎɑɝɞɔɍɟɗɫɜəɌɫ 

ɘɌɗɨɠɚɜɘɌɢɔɫè, ɝɚɝɞɌɎɗɫɑɞ ɛɜɔɍɗɔɓɔɞɑɗɨəɚ 

20% ɚɞ Ɏɝɑɡ ɛɚɜɚɖɚɎ ɜɌɓɎɔɞɔɫ Ɏəɟɞɜɑəəɑɏɚ ɟɡɌ 

[13]. ȿɗɔɞɖɌ ɔɘɑɑɞ ɚɍɧɣəɚɑ ɘɑɝɞɚɛɚɗɚɒɑəɔɑ Ɏ 

ɛɑɜɑɐəɑɗɌɞɑɜɌɗɨəɚɕ ɣɌɝɞɔ ɐəɌ ȮȽȻ, ɛɜɔ ɩɞɚɘ 

ɚɞɝɟɞɝɞɎɟɪɞ ɘɚɐɔɚɗɪɝ ɔ ɘɑɒɗɑɝɞəɔɣəɧɑ ɛɑɜɑ-

ɏɚɜɚɐɖɔ, ɣɞɚ ɛɜɔɐɌɑɞ ɑɕ Ɏɔɐ ɛɟɝɞɚɏɚ ɖɔɝɞɚɓəɚɏɚ 

ɚɍɜɌɓɚɎɌəɔɫ (ɜɔɝ. 7 Ɍ). Ȼɜɔ ɩɞɚɕ ɌəɚɘɌɗɔɔ ɝɟ-

ɥɑɝɞɎɟɑɞ ɣɑɞɖɚɑ ɜɌɓɐɑɗɑəɔɑ ɘɑɒɐɟ ɟɗɔɞɖɚɕ ɔ 

ɛɜɑɐɐɎɑɜɔɑɘ. Ȯəɑɤəɔɑ ɜɌɓɘɑɜɧ (ɎɧɝɚɞɌ ɔ ɐɗɔ-

əɌ) ɟɗɔɞɖɔ ɛɜɔ ɩɞɚɕ ɛɌɞɚɗɚɏɔɔ ɔɐɑəɞɔɣəɧ əɚɜ-

ɘɌɗɨəɧɘ [14]. ȿɗɔɞɖɌ, ɖɌɖ ɛɜɌɎɔɗɚ, ɝɚɛɜɚɎɚɒ-

ɐɌɑɞɝɫ ɐɔɗɌɞɔɜɚɎɌəəɧɘ ɛɜɑɐɐɎɑɜɔɑɘ (ɜɔɝ. 7 Ɍ). 

Ȼɜɔ ɩɞɚɘ ɜɌɝɤɔɜɑəɔɫ ɎɚɐɚɛɜɚɎɚɐɌ ɛɜɑɐ-

ɐɎɑɜɔɫ, ɖɌɖ ɛɜɌɎɔɗɚ, əɑɞ. Ȼɜɔ ɐɌəəɚɕ ɛɌɞɚɗɚ-

ɏɔɔ Ɏɚɓɘɚɒɑə ɐɑɠɑɖɞ ɘɑɒɐɟ ȮȽȻ ɔ ɟɗɔɞɖɚɕ ɔɓ-

ɓɌ ɌəɚɘɌɗɔɔ ɜɌɓɎɔɞɔɫ ɎɚɐɚɛɜɚɎɚɐɌ ɟɗɔɞɖɔ ɔ 

ɚɞɝɟɞɝɞɎɔɫ ɖɚɝɞəɚɏɚ ɝɞɑɜɒəɫ, ɣɞɚ ɘɚɒɑɞ ɝɛɚ-

ɝɚɍɝɞɎɚɎɌɞɨ ɓɌɛɚɗəɑəɔɪ ɟɗɔɞɖɔ ɗɔɖɎɚɜɚɘ. Ȼɚɐ-

əɚɒəɌɫ ɛɗɌɝɞɔəɌ ɝɞɜɑɘɑəɔ ɐɑɠɑɖɞəɌ, Ɏ ɚɝəɚ-

ɎɌəɔɔ ɑɑ ɜɌɝɛɚɗɚɒɑəɌ ɖɔɝɞɚɓəɌɫ ɝɞɜɟɖɞɟɜɌ, ɣɞɚ 

ɘɚɒɑɞ ɛɜɚɎɚɢɔɜɚɎɌɞɨ ɚɍɜɌɓɚɎɌəɔɑ ɝɛɚəɞɌəəɚɕ 

ɠɔɝɞɟɗɧ ɝ ɗɔɖɎɚɜɑɑɕ ɔ ɜɑɢɔɐɔɎɔɜɟɪɥɔɘ ɘɑ-

əɔəɏɔɞɚɘ, ɣɞɚ ɝɍɗɔɒɌɑɞ ɐɌəəɟɪ ɛɌɞɚɗɚɏɔɪ ɝ 

ȯȿðII  [5]. Ȯ ɚɞɗɔɣɔɑ ɚɞ əɔɡ ɛɌɢɔɑəɞɧ ɝ əɑɛɚɗ-

əɧɘ ɜɌɓɐɑɗɑəɔɑɘ ɟɗɔɞɖɔ III ɞɔɛɌ ɞɌɖɒɑ ɔɘɑɪɞ 

Ɏɧɝɚɖɔɕ ɜɔɝɖ ɗɔɖɎɚɜɑɔ ɛɜɔ ȶȴ, ɚɐəɌɖɚ, ɘɑ-

əɔəɏɔɞ ɟ əɔɡ ɎɝɞɜɑɣɌɑɞɝɫ ɖɜɌɕəɑ ɜɑɐɖɚ (ɐɌə-
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əɧɕ ɠɑəɚɘɑə ɘɚɒəɚ ɚɍɦɫɝəɔɞɨ əɚɜɘɌɗɨəɧɘ 

ɝɞɜɚɑəɔɑɘ ɛɚɐəɚɒəɚɕ ɛɗɌɝɞɔəɧ ɝɞɜɑɘɑəɔ ɟ 

ɩɞɚɕ ɖɌɞɑɏɚɜɔɔ ɛɌɢɔɑəɞɚɎ) [15]. ȺɞɝɪɐɌ Ɏɚɓəɔ-

ɖɌɑɞ əɌɝɞɚɫɞɑɗɨəɌɫ əɑɚɍɡɚɐɔɘɚɝɞɨ ɟ ɛɌɢɔɑəɞɚɎ 

ɝ ȹȼðI ɔ ɝ ɏɔɛɚɛɗɌɓɔɑɕ II ɞɔɛɌ Ɏ ɞɥɌɞɑɗɨəɚɕ ɜɑ-

Ɏɔɓɔɔ ɚɖəɌ ɛɜɑɐɐɎɑɜɔɫ, Ɏ ɚɝɚɍɑəəɚɝɞɔ ɛɚɐəɚɒ-

əɚɕ ɛɗɌɝɞɔəɧ əɌ ɛɜɑɐɘɑɞ ɚɍəɌɜɟɒɑəɔɫ ɗɔɖɎɚɜ-

əɚɕ ɖɔɝɞɧ ɔ ɐɑɠɑɖɞɌ ɛɚɐəɚɒəɚɕ ɛɗɌɝɞɔəɖɔ 

ɝɞɜɑɘɑəɔ, ɖɚɞɚɜɧɕ Ɏ ɚɍɫɓɌɞɑɗɨəɚɘ ɛɚɜɫɐɖɑ 

ɐɚɗɒɑə ɍɧɞɨ ɟɝɞɜɌəɑə ɛɚ ɡɚɐɟ ɚɛɑɜɌɢɔɔ [4]. 

Å ȿ ɍɚɗɨɤɔəɝɞɎɌ ɛɌɢɔɑəɞɚɎ ɝ ȹȼðI ɐɔɌɏəɚ-

ɝɞɔɜɟɑɞɝɫ ɝɑəɝɚəɑɎɜɌɗɨəɌɫ ɞɟɏɚɟɡɚɝɞɨ IV ɝɞɑɛɑ-

əɔ. Ⱥəɔ ɛɚɣɞɔ ɎɝɑɏɐɌ ɫɎɗɫɪɞɝɫ ɖɌəɐɔɐɌɞɌɘɔ 

ɐɗɫ ȶȴ. 

ȾɌɖɞɔɖɌ Ɏɑɐɑəɔɫ. 

Å ȹɑ ɜɑɖɚɘɑəɐɚɎɌəɚ ɔɝɛɚɗɨɓɚɎɌəɔɑ ɛɑɜɔ-

ɘɚɐɔɚɗɫɜəɚɕ ɩɗɑɖɞɜɚɐəɚɕ ɜɑɤɑɞɖɔ. ȼɌɓɘɑɜ 

ɟɗɔɞɖɔ əɚɜɘɌɗɨəɧɕ, ɛɚɩɞɚɘɟ ɛɜɑɐɛɚɣɞɔɞɑɗɨəɑɑ 

ɔɝɛɚɗɨɓɚɎɌəɔɑ ɛɜɫɘɧɡ ɩɗɑɖɞɜɚɐəɧɡ ɜɑɤɬɞɚɖ 

ɝɞɌəɐɌɜɞəɚɕ ɐɗɔəɧ ɝ ɝɔɗɔɖɚəɚɎɧɘ ɖɚɗɨɢɚɘ ɟ 

ɚɝəɚɎɌəɔɫ ɐɗɫ ɍɚɗɑɑ əɌɐɑɒəɚɏɚ ɓɌɖɜɧɞɔɫ 

ɖɚɡɗɑɚɝɞɚɘɧ ɔ ɚɝɞɌəɚɎɖɔ ɗɔɖɎɚɜɑɔ [16]. 

VI. ɍ. ȹɑɛɚɗəɚɑ ɜɌɓɐɑɗɑəɔɑ ɟɗɔɞɖɔ II ɞɔɛɌ 

(ȹȼðII).  

Ȼɜɔ ɐɌəəɚɕ ɛɌɞɚɗɚɏɔɔ ɔɘɑɑɞɝɫ ɐɑɠɑɖɞ 

ɌɛɔɖɌɗɨəɚɕ ɣɌɝɞɔ ɘɚɐɔɚɗɪɝɌ (ɜɔɝ. 7 ɍ). ɉɞɌ 

ɌəɚɘɌɗɔɫ ɍɧɗɌ ɎɛɑɜɎɧɑ ɚɛɔɝɌəɌ ȶɌɜɗɚ ȸɚəɐɔ-

əɔ Ɏ ɝɚɣɑɞɌəɔɔ ɝ ɜɌɝɤɔɜɑəəɧɘɔ ɛɜɑɐɐɎɑɜɔɑɘ 

ɔ ɎɚɐɚɛɜɚɎɚɐɚɘ ɛɜɑɐɐɎɑɜɔɫ (ȼȮȻ, ɜɔɝ. 7 Ɏ). 

ȰɌəəɧɕ ɛɚɜɚɖ ɛɜɑɐɝɞɌɎɗɫɑɞ ɝɚɍɚɕ ɞɜɔɌɐɟ ȸɚə-

ɐɔəɔ [1, 13, 17, 18]. ȬɛɔɖɌɗɨəɌɫ ɣɌɝɞɨ ɟɗɔɞɖɔ 

ɔɓ-ɓɌ ɚɞɝɟɞɝɞɎɔɫ ɖɚɝɞəɚɏɚ ɝɞɑɜɒəɫ ɔ ɘɑɒɗɑɝɞ-

əɔɣəɧɡ ɛɑɜɑɏɚɜɚɐɚɖ əɌ ȶȾ Ɏɧɏɗɫɐɔɞ Ɏ Ɏɔɐɑ ɖɔ-

ɝɞɧ. Ȯəɑɤəɔɑ ɜɌɓɘɑɜɧ ɟɗɔɞɖɔ ɞɌɖ ɒɑ, ɖɌɖ ɔ 

ɛɜɔ Ɏɝɑɡ ɞɔɛɌɡ əɑɛɚɗəɚɏɚ ɜɌɓɐɑɗɑəɔɫ ɟɗɔɞɖɔ, 

əɚɜɘɌɗɨəɧɑ. ȶɚɡɗɑɌɜəɧɕ əɑɜɎ ɛɜɔ ɩɞɚɕ ɛɌɞɚɗɚ-

ɏɔɔ ɝɚɡɜɌəɑə. ȿ ɩɞɔɡ ɛɌɢɔɑəɞɚɎ ɚɞɘɑɣɌɑɞɝɫ 

əɌɗɔɣɔɑ ɐɚɝɞɌɞɚɣəɚ ɍɚɗɨɤɚɏɚ ɖɚɝɞəɚ-

Ɏɚɓɐɟɤəɚɏɚ ɔəɞɑɜɎɌɗɌ (ȶȮȴ) ɛɚ ɐɌəəɧɘ ȾȻȬ, 

ɞɑɘ əɑ ɘɑəɑɑ, ɝɞɌɛɑɐɚɞɚɘɔɫ əɑ ɛɚɖɌɓɌəɌ, ɞ.ɖ. 

ȶȮȴ ɫɎɗɫɑɞɝɫ çɗɚɒəɧɘè ɔ ɝɎɫɓɌə ɚə ɝ ɩɠɠɑɖ-

ɞɚɘ çɞɜɑɞɨɑɏɚè ɚɖəɌ. 

ȬɟɐɔɚɗɚɏɔɣɑɝɖɌɫ ɖɌɜɞɔəɌ. 

ɉɞɔ ɛɌɢɔɑəɞɧ əɑ ɔɘɑɪɞ ɡɌɜɌɖɞɑɜəɚɕ ɝɞɑ-

ɛɑəɔ ɝəɔɒɑəɔɫ ɝɗɟɡɌ; ɜɑɓɟɗɨɞɌɞɧ ɛɚɜɚɏɚɎɚɕ 

ɞɚəɌɗɨəɚɕ Ɍɟɐɔɚɘɑɞɜɔɔ ɎɌɜɨɔɜɟɪɞ ɚɞ əɚɜɘɧ ɐɚ 

ɏɗɟɍɚɖɚɕ ɞɟɏɚɟɡɚɝɞɔ. Ȼɚɞɑɜɫ ɝɗɟɡɌ ɘɚɒɑɞ ɍɧɞɨ 

ɝɔɘɘɑɞɜɔɣəɚɕ ɔɗɔ Ɍɝɔɘɘɑɞɜɔɣəɚɕ, əɚ ɚɍɧɣəɚ 

ɚəɌ ɛɜɚɏɜɑɝɝɔɜɟɑɞ. ȾɌɖɒɑ ɎɚɓɘɚɒəɌ ɎəɑɓɌɛəɌɫ 

ɝɑəɝɚəɑɎɜɌɗɨəɌɫ ɞɟɏɚɟɡɚɝɞɨ. Ȯɚ ɘəɚɏɔɡ ɝɗɟɣɌɫɡ 

ɔɘɑɑɞɝɫ ɖɚɝɞəɚ-Ɏɚɓɐɟɤəɧɕ ɔəɞɑɜɎɌɗ (ȶȮȴ), 

ɚɝɚɍɑəəɚ əɌ əɔɓɖɔɡ ɣɌɝɞɚɞɌɡ. ȾɔɘɛɌəɚɘɑɞɜɔɫ ɔ 

Ɍɖɟɝɞɔɣɑɝɖɔɑ ɜɑɠɗɑɖɝɧ Ɏ ɛɜɑɐɑɗɌɡ əɚɜɘɧ. ȶȮȴ 

ɟ ɩɞɔɡ ɐɑɞɑɕ, Ɏɑɜɚɫɞəɚ, ɍɟɐɑɞ ɎɧɓɎɌə ɩɠɠɑɖɞɚɘ 

çɞɜɑɞɨɑɏɚ ɚɖəɌè ɚɞ ɜɌɝɤɔɜɑəɔɫ ɎɚɐɚɛɜɚɎɚɐɌ 

ɛɜɑɐɐɎɑɜɔɫ ɔ ɘɚɒɑɞ əɌɛɚɘɔəɌɞɨ Ɍɟɐɔɚɘɑɞɜɔ-

ɣɑɝɖɔɑ ɜɑɓɟɗɨɞɌɞɧ ɝɔəɐɜɚɘɌ ɐɑɏɔɝɢɑəɢɔɔ Ɏɑɜɡ-

əɑɏɚ ɛɚɗɟɖɜɟɒəɚɏɚ ɖɌəɌɗɌ. 

ȾɌɖɞɔɖɌ Ɏɑɐɑəɔɫ. 

Å Ȯ ɜɌəəɑɘ ɎɚɓɜɌɝɞɑ ɟ ɩɞɔɡ ɛɌɢɔɑəɞɚɎ 

ɘɚɒɑɞ əɌɍɗɪɐɌɞɨɝɫ ɛɚɣɞɔ əɚɜɘɌɗɨəɧɕ ɝɗɟɡ ɔ 

ɔɓəɌɣɌɗɨəɚ ɡɔɜɟɜɏɔɣɑɝɖɚɑ ɗɑɣɑəɔɑ ɘɚɒɑɞ əɑ 

ɛɚɞɜɑɍɚɎɌɞɨɝɫ. Ƚ ɛɜɚɏɜɑɝɝɔɜɚɎɌəɔɑɘ ɞɟɏɚɟɡɚ-

ɝɞɔ ɚəɔ ɝɞɌəɚɎɫɞɝɫ ɖɌəɐɔɐɌɞɌɘɔ ɐɗɫ ɝɗɟɡɚɛɜɚ-

ɞɑɓɔɜɚɎɌəɔɫ. 

Å Ⱥɍɧɣəɚ ɝəɔɒɑəɔɑ ɝɗɟɡɌ ɛɜɚɐɚɗɒɌɑɞɝɫ, 

ɣɞɚ Ɏ ɖɚəɑɣəɚɘ ɔɞɚɏɑ Ɏ ɚɛɜɑɐɑɗɑəəɧɕ ɘɚɘɑəɞ 

ɛɜɔɎɚɐɔɞ ɖ əɑɚɍɡɚɐɔɘɚɝɞɔ ɛɜɚɎɑɐɑəɔɫ ȶȴ. Ȼɚ-

ɝɖɚɗɨɖɟ ɍɌɓɌɗɨəɧɕ ɓɌɎɔɞɚɖ ɟɗɔɞɖɔ əɚɜɘɌɗɨəɧɕ, 

Ɏɚ Ɏɜɑɘɫ ɚɛɑɜɌɢɔɔ ɘɚɏɟɞ ɍɧɞɨ ɔɝɛɚɗɨɓɚɎɌəɧ 

ɗɪɍɧɑ Ɏɔɐɧ ɩɗɑɖɞɜɚɐɚɎ ɛɜɔ ɟɝɗɚɎɔɔ ɌɐɑɖɎɌɞ-

əɚɕ ɞɌɘɛɚəɌɐɧ ɖɚɡɗɑɚɝɞɚɘɧ. 

Å ȽɞɌɛɑɐɚɞɚɘɔɫ əɑ ɐɚɗɒəɌ Ɏɧɛɚɗəɫɞɨɝɫ Ɏ 

ɝɗɟɣɌɑ ɩɞɚɕ ɛɌɞɚɗɚɏɔɔ, ɛɚɝɖɚɗɨɖɟ ɖɚɝɞəɚ-

Ɏɚɓɐɟɤəɧɕ ɔəɞɑɜɎɌɗ, ɝɖɚɜɑɑ Ɏɝɑɏɚ, ɚɍɟɝɗɚɎɗɑə 

ɩɠɠɑɖɞɚɘ çɞɜɑɞɨɑɏɚ ɚɖəɌè ȼȮȻ. 

Å Ȼɚɝɖɚɗɨɖɟ Ɏ ɝɗɟɣɌɑ ɝ əɑɛɚɗəɧɘ ɜɌɓɐɑɗɑ-

əɔɑɘ II ɞɔɛɌ ɖɚɡɗɑɌɜəɧɕ əɑɜɎ ɝɚɡɜɌəɑə, ɝɞɎɚ-

ɗɚɘɚɓɏɚɎɌɫ ɔɘɛɗɌəɞɌɢɔɫ əɑ ɞɜɑɍɟɑɞɝɫ. 

VI. Ɏ. ȹɑɛɚɗəɚɑ ɜɌɓɐɑɗɑəɔɑ ɟɗɔɞɖɔ III ɞɔɛɌ 

(ȹȼðIII). 

ȿɗɔɞɖɌ ɛɜɔ ɩɞɚɘ ɞɔɛɑ ɘɌɗɨɠɚɜɘɌɢɔɔ ɔɘɑ-

ɑɞ ɘɑɒɗɑɝɞəɔɣəɧɑ ɛɑɜɑɏɚɜɚɐɖɔ, əɚ ɖɚɝɞəɧɕ 

ɝɞɑɜɒɑəɨ ɛɚɗəɚɝɞɨɪ ɚɞɝɟɞɝɞɎɟɑɞ (ɜɔɝ. 7 ɏ). ȹȼð

III ɎɝɞɜɑɣɌɑɞɝɫ ɛɜɔ X-ɝɢɑɛɗɑəəɚɕ ɏɗɟɡɚɞɑ, ɖɚɞɚ-

ɜɌɫ ɍɧɗɌ ɚɛɔɝɌəɌ Nance ɔ ɐɜ. ɎɛɑɜɎɧɑ Ɏ 1971 

ɏɚɐɟ [19]. Phelps ɎɛɑɜɎɧɑ ɚɛɔɝɌɗ ɜɑɓɟɗɨɞɌɞɧ ȶȾ 

Ɏɧɝɚɖɚɕ ɝɞɑɛɑəɔ ɜɌɓɜɑɤɑəɔɫ, ɝɎɫɓɌəəɧɡ ɝ ɩɞɚɕ 

ɛɌɞɚɗɚɏɔɑɕ [20]. Ȭ Ɏ 2006 ɏɚɐɟ Sennaroglu et al. 

ɎɛɑɜɎɧɑ Ɏɖɗɪɣɔɗ ɩɞɚɞ ɞɔɛ ɐɑɠɚɜɘɌɢɔɕ Ɏ ɖɌɞɑ-

ɏɚɜɔɪ ɘɌɗɨɠɚɜɘɌɢɔɕ əɑɛɚɗəɚɏɚ ɜɌɓɐɑɗɑəɔɫ 

ɟɗɔɞɖɔ [21].  

ȶɚɝɞəɌɫ ɖɌɛɝɟɗɌ ɟɗɔɞɖɔ ɛɜɔ ɩɞɚɕ ɛɌɞɚɗɚ-

ɏɔɔ ɞɚəɨɤɑ, ɣɑɘ Ɏ əɚɜɘɑ. ȮɧɜɌɒɑə ɞɚɗɨɖɚ ɩə-

ɐɚɝɞɌɗɨəɧɕ ɝɗɚɕ ɖɌɛɝɟɗɧ, Ɍ ɩəɡɚəɐɜɌɗɨəɧɕ ɔ 

ɛɑɜɔɚɝɞɌɗɨəɧɕ ɝɗɚɔ ɗɔɍɚ ɔɝɞɚəɣɑəɧ, ɗɔɍɚ ɎɚɎɝɑ 

ɚɞɝɟɞɝɞɎɟɪɞ. ȮȽȻ ɗɟɖɚɎɔɣəɚ ɜɌɝɤɔɜɑə, ɔɘɑɑɞ-

ɝɫ əɑɛɚɗəɚɑ ɚɞɐɑɗɑəɔɑ ɝɛɔɜɌɗɔ ɟɗɔɞɖɔ ɚɞ əɑɏɚ. 

ȮɚɐɚɛɜɚɎɚɐ ɛɜɑɐɐɎɑɜɔɫ Ɏ ɜɌɓəɚɕ ɝɞɑɛɑəɔ ɐɔɗɌ-

ɞɔɜɚɎɌə. ȷɌɍɔɜɔəɞəɧɕ ɚɞɐɑɗ ɗɔɢɑɎɚɏɚ əɑɜɎɌ 

ɜɌɝɛɚɗɚɒɑə əɌɐ ɟɗɔɞɖɚɕ. ȴɓ-ɓɌ ɚɞɝɟɞɝɞɎɔɫ ɘɚ-

ɐɔɚɗɪɝɌ ɔ ɍɚɗɨɤɚɏɚ ɐɑɠɑɖɞɌ Ɏ ɚɝəɚɎɌəɔɔ ɟɗɔɞ-

ɖɔ Ɏɚ Ɏɜɑɘɫ ɚɛɑɜɌɢɔɔ ȶȴ ɟ Ɏɝɑɡ ɛɌɢɔɑəɞɚɎ ɚɞ-

ɘɑɣɌɑɞɝɫ ɝɔɗɨəɌɫ ɗɔɖɎɚɜɑɫ, ɖɜɚɘɑ ɞɚɏɚ ɎɧɝɚɖɌ 

Ɏɑɜɚɫɞəɚɝɞɨ əɑɛɜɌɎɔɗɨəɚɏɚ ɎɎɑɐɑəɔɫ ɩɗɑɖɞɜɚɐɌ 

ɝ ɛɜɚəɔɖəɚɎɑəɔɑɘ Ɏɚ ȮȽȻ [22]. 

ȬɟɐɔɚɗɚɏɔɣɑɝɖɌɫ ɖɌɜɞɔəɌ. 

Ȼɜɔ əɑɛɚɗəɚɘ ɜɌɓɐɑɗɑəɔɔ ɟɗɔɞɖɔ III ɞɔɛɌ 

ɘɚɒɑɞ əɌɍɗɪɐɌɞɨɝɫ ɝɘɑɤɌəəɌɫ ɔɗɔ ɝɑəɝɚəɑɎ-

ɜɌɗɨəɌɫ ɞɟɏɚɟɡɚɝɞɨ IV ɝɞɑɛɑəɔ. ȶɚəɐɟɖɞɔɎəɧɕ 

ɖɚɘɛɚəɑəɞ ɘɚɒɑɞ ɍɧɞɨ ɚɍɟɝɗɚɎɗɑə ɞɚəɖɚɕ ɝɗɟ-

ɡɚɎɚɕ ɖɌɛɝɟɗɚɕ. 

ȾɌɖɞɔɖɌ Ɏɑɐɑəɔɫ. 

ȽɘɑɤɌəəɌɫ ɞɟɏɚɟɡɚɝɞɨ ɝɚɓɐɌɑɞ ɎɛɑɣɌɞɗɑ-

əɔɑ ɠɔɖɝɌɢɔɔ ɝɞɜɑɘɑəɔ. ȽɞɌɛɑɐɚɞɚɘɔɫ ɛɜɔɎɚ-

ɐɔɞ ɖ ɝɔɗɨəɚɘɟ çgusherè-ɝɔəɐɜɚɘɟ ɔ ɟɝɔɗɑəɔɪ 

ɝɑəɝɚəɑɎɜɌɗɨəɚɕ ɞɟɏɚɟɡɚɝɞɔ, ɞɌɖɔɘ ɚɍɜɌɓɚɘ, ɑɑ 

ɝɗɑɐɟɑɞ ɔɓɍɑɏɌɞɨ. 

Å ȻɌɢɔɑəɞɌɘ ɝɚ II -III  ɝɞɑɛɑəɫɘɔ ɝɘɑɤɌə-

əɚɕ ɔɗɔ ɝɑəɝɚəɑɎɜɌɗɨəɚɕ ɞɟɏɚɟɡɚɝɞɔ Ɏɚɓɘɚɒəɚ 
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ɝɗɟɡɚɛɜɚɞɑɓɔɜɚɎɌəɔɑ. 

Å ȻɌɢɔɑəɞɧ ɝ ɞɟɏɚɟɡɚɝɞɨɪ IV ɝɞɑɛɑəɔ ɫɎ-

ɗɫɪɞɝɫ ɖɌəɐɔɐɌɞɌɘɔ ɐɗɫ ȶȴ. Ȼɜɔ ȹȼðIII  ɚɍɫɓɌ-

ɞɑɗɨəɧɘ ɫɎɗɫɑɞɝɫ ɖɚəɞɜɚɗɨ ɛɚɗɚɒɑəɔɫ ɩɗɑɖ-

ɞɜɚɐəɚɕ ɜɑɤɑɞɖɔ ɛɚɝɗɑ ȶȴ. Ƚɗɑɐɟɑɞ ɔɓɍɑɏɌɞɨ 

ɔɝɛɚɗɨɓɚɎɌəɔɫ ɛɑɜɔɘɚɐɔɚɗɫɜəɧɡ ɩɗɑɖɞɜɚɐəɧɡ 

ɜɑɤɑɞɚɖ. ȿɞɚɗɥɑəəɧɑ ɘɑɒɗɑɝɞəɔɣəɧɑ ɛɑɜɑɏɚ-

ɜɚɐɖɔ ɟɘɑəɨɤɌɪɞ ɚɍɦɑɘ Ɏəɟɞɜɔ ɟɗɔɖɔ, ɔ ɐɗɔə-

əɧɕ ɩɗɑɖɞɜɚɐ ɘɚɒɑɞ ɍɧɞɨ əɌɛɜɌɎɗɑə Ɏɚ ȮȽȻ, 

ɛɚɩɞɚɘɟ ɢɑɗɑɝɚɚɍɜɌɓəɚ ɔɝɛɚɗɨɓɚɎɌəɔɑ ɟɖɚɜɚ-

ɣɑəəɧɡ ɩɗɑɖɞɜɚɐəɧɡ ɜɑɤɑɞɚɖ. 

Å Ȯɚ Ɏɝɑɡ ɝɗɟɣɌɫɡ ȹȼðIII ɟɗɔɞɖɚɎɧɑ əɑɜɎɧ 

ɛɚɗəɚɢɑəəɚ ɜɌɓɎɔɞɧ, ɛɚɩɞɚɘɟ Ɏɧɛɚɗəɑəɔɑ ȽȽȴ 

əɑ ɛɚɖɌɓɌəɚ Ɏ ɩɞɚɕ ɏɜɟɛɛɑ. 

VII . ȼɌɝɤɔɜɑəɔɑ ɎɚɐɚɛɜɚɎɚɐɌ 

ɛɜɑɐɐɎɑɜɔɫ. 

Ȼɜɔ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɑ ɎɧɫɎɗɫɑɞɝɫ ɔɓɚ-

ɗɔɜɚɎɌəəɚɑ ɟɎɑɗɔɣɑəɔɑ ɎɚɐɚɛɜɚɎɚɐɌ ɛɜɑɐɐɎɑ-

ɜɔɫ. Ȼɜɔ ɩɞɚɘ ɟɗɔɞɖɌ, ɛɜɑɐɐɎɑɜɔɑ ɔ ɛɚɗɟɖɜɟɒ-

əɧɑ ɖɌəɌɗɧ əɚɜɘɌɗɨəɧɡ ɜɌɓɘɑɜɚɎ ɔ ɝɞɜɚɑəɔɫ 

(ɜɔɝ. 8) [23]. ȰɌəəɌɫ ɛɌɞɚɗɚɏɔɫ ɛɜɑɐɝɞɌɎɗɫɑɞ 

ɔəɞɑɜɑɝ ɝ ɞɚɣɖɔ ɓɜɑəɔɫ ɠɑəɚɘɑəɌ çɞɜɑɞɨɑɏɚè 

ɚɖəɌ. 

VIII . ȬəɚɘɌɗɔɔ Ɍɛɑɜɞɟɜɧ ɟɗɔɞɖɔ. 

ȬɛɑɜɞɟɜɌ ɟɗɔɞɖɔ ð ɖɚɝɞəɧɕ ɖɌəɌɗ, Ɏ ɖɚɞɚ-

ɜɚɘ ɛɜɚɡɚɐɔɞ ɖɚɡɗɑɌɜəɧɕ əɑɜɎ ɔɓ ɟɗɔɞɖɔ Ɏɚ 

ȮȽȻ. ȱɏɚ ɘɚɒəɚ əɌɕɞɔ əɌ ɝɜɑɓɑ, ɛɜɚɡɚɐɫɥɑɘ 

ɣɑɜɑɓ ɝɑɜɑɐɔəɟ ɘɚɐɔɚɗɪɝɌ, Ɍ ɞɌɖɒɑ Ɏ ɖɚɜɚəɌɜ-

əɧɡ ɝɜɑɓɌɡ əɌ ȶȾ Ɏɧɝɚɖɚɏɚ ɜɌɓɜɑɤɑəɔɫ (ɜɔɝ. 1 

Ɍ). 

VIII . Ɍ. ȯɔɛɚɛɗɌɓɔɫ Ɍɛɑɜɞɟɜɧ ɟɗɔɞɖɔ. 

ȬɛɑɜɞɟɜɌ ɟɗɔɞɖɔ ɝɣɔɞɌɑɞɝɫ ɏɔɛɚɛɗɌɓɔɜɚ-

ɎɌəəɚɕ (ɜɔɝ. 9 a), ɑɝɗɔ ɑɑ ɤɔɜɔəɌ ɝɚɝɞɌɎɗɫɑɞ 

ɘɑəɑɑ 1,4 ɘɘ. 

ɉɞɚ ɛɚɗəɚɑ ɓɌɘɑɥɑəɔɑ ɛɜɚɝɎɑɞɌ ɖɌəɌɗɌ 

ɖɚɝɞɨɪ ɔɗɔ ɚɞɝɟɞɝɞɎɔɑ ɎɔɓɟɌɗɔɓɌɢɔɔ ɖɌəɌɗɌ əɌ 

ɝɜɑɓɑ, ɛɜɚɡɚɐɫɥɑɘ ɣɑɜɑɓ ɝɑɜɑɐɔəɟ ɘɚɐɔɚɗɪɝɌ 

(ɜɔɝ. 9 ɍ). 

ȬəɚɘɌɗɔɔ ɖɚɝɞəɚɕ Ɍɛɑɜɞɟɜɧ ɘɚɏɟɞ ɝɚɛɜɚ-

ɎɚɒɐɌɞɨɝɫ ɟɓɖɔɘ ȮȽȻ, ɛɚɝɗɑɐəɔɕ ɫɎɗɫɑɞɝɫ 

ɝɟɒɑəəɧɘ, ɑɝɗɔ ɤɔɜɔəɌ ɑɏɚ ɛɜɚɝɎɑɞɌ ɛɚ ɝɑɜɑ-

ɐɔəɑ ɘɑəɨɤɑ 2,5 ɘɘ.  

Ȯ ɝɗɟɣɌɫɡ ɝ ɟɓɖɔɘ ȮȽȻ əɑɚɍɡɚɐɔɘɚ Ɏɧ-

ɛɚɗəɑəɔɑ ȸȼȾ, ɣɞɚɍɧ ɟɍɑɐɔɞɨɝɫ, ɫɎɗɫɑɞɝɫ ɗɔ 

ɖɚɡɗɑɌɜəɧɕ əɑɜɎ əɚɜɘɌɗɨəɧɘ ɔɗɔ ɑɝɞɨ ɑɏɚ 

ɌɛɗɌɓɔɫ, ɏɔɛɚɛɗɌɓɔɫ. ȬɛɗɌɓɔɫ ɖɚɡɗɑɌɜəɚɕ Ɍɛɑɜ-

ɞɟɜɧ ɚɍɧɣəɚ ɝɚɛɜɚɎɚɒɐɌɑɞɝɫ ɌɛɗɌɓɔɑɕ ɟɗɔɞɖɚ-

Ɏɚɏɚ əɑɜɎɌ. Ȼɜɔ ɏɔɛɚɛɗɌɓɔɔ ɖɚɡɗɑɌɜəɚɕ Ɍɛɑɜ-

ɞɟɜɧ ɘɚɒɑɞ ɎɝɞɜɑɣɌɞɨɝɫ ɖɌɖ ɏɔɛɚɛɗɌɓɔɫ, ɞɌɖ ɔ 

ɌɛɗɌɓɔɫ ɟɗɔɞɖɚɎɚɏɚ əɑɜɎɌ.  

ȬɟɐɔɚɗɚɏɔɣɑɝɖɌɫ ɖɌɜɞɔəɌ. 

Ⱥɍɧɣəɚ ɎɧɫɎɗɫɑɞɝɫ ɝɑəɝɚəɑɎɜɌɗɨəɌɫ ɞɟ-

ɏɚɟɡɚɝɞɨ IV ɝɞɑɛɑəɔ. Ȼɚɝɖɚɗɨɖɟ ɟɗɔɞɖɌ əɚɜɘɌɗɨ-

əɌɫ, ɘɚɒɑɞ ɛɜɔɝɟɞɝɞɎɚɎɌɞɨ ɚɞɚɌɖɟɝɞɔɣɑɝɖɌɫ 

ɩɘɔɝɝɔɫ (OAE), ɜɑɍɑəɚɖ ɘɚɒɑɞ ɛɜɚɕɞɔ ɝɗɟɡɚɎɚɕ 

ɝɖɜɔəɔəɏ ɛɜɔ ɜɚɒɐɑəɔɔ. Ȼɚɞɑɜɫ ɝɗɟɡɌ ɟ ɞɌɖɔɡ 

ɛɌɢɔɑəɞɚɎ ɚɍɧɣəɚ ɚɍəɌɜɟɒɔɎɌɑɞɝɫ ɛɚɓɒɑ, ɔɓ-ɓɌ 

ɚɓɌɍɚɣɑəəɚɝɞɔ ɝɑɘɨɔ ɛɚ ɛɚɎɚɐɟ ɚɞɝɟɞɝɞɎɔɫ ɚɞ-

Ɏɑɞəɚɕ ɜɑɌɖɢɔɔ əɌ ɓɎɟɖɔ ɔ əɔɓɖɚɏɚ ɟɜɚɎəɫ ɜɑ-

ɣɑɎɚɏɚ ɜɌɓɎɔɞɔɫ. ȱɝɗɔ ɛɜɚɞɚɖɚɗ ɝɖɜɔəɔəɏɌ əɚ-

Ɏɚɜɚɒɐɑəəɧɡ ɎɖɗɪɣɌɑɞ ȺȬɉ ɔ ɜɑɏɔɝɞɜɌɢɔɪ ɖɚ-

ɜɚɞɖɚɗɌɞɑəɞəɧɡ ɝɗɟɡɚɎɧɡ ɎɧɓɎɌəəɧɡ ɛɚɞɑəɢɔ-

ɌɗɚɎ (ȶȽȮȻ), ɞɚ ɓɌɍɚɗɑɎɌəɔɑ ɘɚɒɑɞ ɍɧɞɨ ɐɔɌ-

ɏəɚɝɞɔɜɚɎɌəɚ Ɏ ɘɗɌɐɑəɣɑɝɞɎɑ. 

ȾɌɖɞɔɖɌ Ɏɑɐɑəɔɫ. 

ȽɗɟɡɚɎɧɑ ɌɛɛɌɜɌɞɧ ɚɍɧɣəɚ əɑ ɚɍɑɝɛɑɣɔ-

ɎɌɪɞ ɐɚɝɞɌɞɚɣəɚɏɚ ɩɠɠɑɖɞɌ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɏɔ-

ɛɚɛɗɌɓɔɑɕ ɔ ɌɛɗɌɓɔɑɕ ɖɚɡɗɑɌɜəɚɕ Ɍɛɑɜɞɟɜɧ. ȿ 

ɛɌɢɔɑəɞɚɎ ɝ ɐɎɟɝɞɚɜɚəəɑɕ ɏɔɛɚɛɗɌɓɔɑɕ Ɍɛɑɜɞɟ-

ɜɧ ɟɗɔɞɖɔ ɝ ɏɔɛɚɛɗɌɓɔɑɕ n. cochlearis əɑɚɍɡɚ-

ɐɔɘɌ ɛɚɛɧɞɖɌ ɝɗɟɡɚɛɜɚɞɑɓɔɜɚɎɌəɔɫ. ȱɝɗɔ ɚəɌ 

əɑ ɐɌɑɞ ɌɐɑɖɎɌɞəɚɏɚ ɛɜɔɜɚɝɞɌ ɝɗɟɡɌ, ɩɞɔ ɛɌɢɔ-

ɑəɞɧ ɚɍɧɣəɚ ɝɞɌəɚɎɫɞɝɫ ɖɌəɐɔɐɌɞɌɘɔ əɌ ȶȴ. 

Ƚɗɑɐɟɑɞ ɛɜɚɎɑɝɞɔ ɖɚəɝɟɗɨɞɔɜɚɎɌəɔɑ ɝɑɘɨɔ ɔ 

ɚɍɦɫɝəɔɞɨ, ɣɞɚ ɑɝɗɔ ȶȴ əɑ ɚɍɑɝɛɑɣɔɎɌɑɞ ɐɚɝɞɌ-

ɞɚɣəɚɏɚ ɝɗɟɡɌ, ɘɚɒɑɞ ɛɚɞɜɑɍɚɎɌɞɨɝɫ ɖɚəɞɜɌɗɌ-

ɞɑɜɌɗɨəɌɫ ȽȽȴ ɐɗɫ ɐɚɝɞɔɒɑəɔɫ ɗɟɣɤɔɡ ɜɑɓɟɗɨ-

ɞɌɞɚɎ ɝɗɟɡɚɜɑɣɑɎɚɕ ɜɑɌɍɔɗɔɞɌɢɔɔ. 

Ȼɜɔ ɌɛɗɌɓɔɔ ɖɚɡɗɑɌɜəɚɕ Ɍɛɑɜɞɟɜɧ ɜɑɖɚ-

ɘɑəɐɚɎɌəɚ Ɏɧɛɚɗəɑəɔɑ ȽȽȴ. 

ȮɧɎɚɐɧ. 

ȻɌɢɔɑəɞɧ ɝ ɘɌɗɨɠɚɜɘɌɢɔɫɘɔ Ɏəɟɞɜɑəəɑ-

ɏɚ ɟɡɌ ð ɚɝɚɍɌɫ ɏɜɟɛɛɌ ɛɌɢɔɑəɞɚɎ. ȶ ɝɚɒɌɗɑəɔɪ, 

ɐɚ ɛɚɝɗɑɐəɔɡ ɗɑɞ ɞɑɜɘɔə çɘɌɗɨɠɚɜɘɌɢɔɫ ȸɚə-

ɐɔəɔè ɔɝɛɚɗɨɓɚɎɌɗɝɫ ɐɗɫ ɚɛɔɝɌəɔɫ ɜɌɓɗɔɣəɧɡ 

ɌəɚɘɌɗɔɕ. ȽɟɥɑɝɞɎɟɑɞ ɘəɚɒɑɝɞɎɚ ɘɌɗɨɠɚɜɘɌ-

ɢɔɕ ɔ Ɏɝɑ ɚəɔ ɛɜɚɫɎɗɫɪɞɝɫ ɛɚ-ɜɌɓəɚɘɟ. Ⱥɣɑ-

Ɏɔɐəɚ, ɖɌɒɐɌɫ ɏɜɟɛɛɌ ɛɚɜɚɖɚɎ ɜɌɓɎɔɞɔɫ Ɏəɟɞ-

ɜɑəəɑɏɚ ɟɡɌ ɔɘɑɑɞ ɜɌɓəɧɑ ɡɌɜɌɖɞɑɜɔɝɞɔɖɔ ɝ 

ɞɚɣɖɔ ɓɜɑəɔɫ ɖɗɔəɔɖɔ, ɜɌɐɔɚɗɚɏɔɣɑɝɖɔɡ ɔ 

Ɍɟɐɔɚɗɚɏɔɣɑɝɖɔɡ ɔɝɝɗɑɐɚɎɌəɔɕ, Ɍ ɞɌɖɒɑ ɡɔɜɟɜ-

ɏɔɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ. ȹɌɐɗɑɒɌɥɌɫ ɖɗɌɝɝɔɠɔɖɌ-

ɢɔɫ ɎɌɒəɌ ɐɗɫ ɎɧɍɚɜɌ ɞɌɖɞɔɖɔ Ɏɑɐɑəɔɫ ɜɌɓ-

ɗɔɣəɧɡ ɛɚɜɚɖɚɎ ɜɌɓɎɔɞɔɫ Ɏəɟɞɜɑəəɑɏɚ ɟɡɌ. ȱɝ-

ɗɔ ɘɌɗɨɠɚɜɘɌɢɔɫ ɛɜɌɎɔɗɨəɚ ɖɗɌɝɝɔɠɔɢɔɜɚɎɌ-

əɌ, ɞɚ ɍɟɐɑɞ ɛɚɐɚɍɜɌəɚ ɌɐɑɖɎɌɞəɚɑ ɗɑɣɑəɔɑ. 

ȹɌɖɚəɑɢ, ɎɧɤɑɛɜɔɎɑɐɑəəɌɫ ɖɗɌɝɝɔɠɔɖɌɢɔɫ 

ɝɚɓɐɌɝɞ ɚɍɥɔɕ ɫɓɧɖ ɐɗɫ ɚɛɔɝɌəɔɫ ɘɌɗɨɠɚɜɘɌ-

ɢɔɕ Ɏəɟɞɜɑəəɑɏɚ ɟɡɌ Ɏɚ Ɏɝɑɘ ɘɔɜɑ ɔ ɛɚɓɎɚɗɔɞ 

ɖɗɔəɔɢɔɝɞɌɘ ɗɟɣɤɑ ɛɚəɔɘɌɞɨ ɐɜɟɏ ɐɜɟɏɌ. 

ȻɜɑɐɝɞɌɎɗɑəəɌɫ ɖɗɌɝɝɔɠɔɖɌɢɔɫ ɐɚɝɞɌ-

ɞɚɣəɚ ɛɚɐɜɚɍəɚ ɝɔɝɞɑɘɌɞɔɓɔɜɟɑɞ ɖɚɝɞəɧɑ 

ɘɌɗɨɠɚɜɘɌɢɔɔ Ɏəɟɞɜɑəəɑɏɚ ɟɡɌ, Ɍ ɏɗɌɎəɚɑ ɚɜɔ-

ɑəɞɔɜɟɑɞ ɚɞɚɡɔɜɟɜɏɌ əɌ Ɏɚɓɘɚɒəɧɑ ɞɜɟɐəɚɝɞɔ 

ɛɜɔ Ɏɧɛɚɗəɑəɔɔ ȶȴ ɔ ɝɛɚɝɚɍɧ ɔɡ Ɏɚɓɘɚɒəɚɏɚ 

ɟɝɞɜɌəɑəɔɫ, Ɍ ɓəɌɣɔɞ, ɛɜɑɐɛɚɗɌɏɌɑɞ ɟɘɑəɨɤɑ-

əɔɑ ɖɚɗɔɣɑɝɞɎɌ ɚɝɗɚɒəɑəɔɕ. ȹɌɤɔ əɑɝɟɥɑ-

ɝɞɎɑəəɧɑ ɐɚɛɚɗəɑəɔɫ ɖ ɛɜɑɐɝɞɌɎɗɑəəɚɕ ɖɗɌɝ-

ɝɔɠɔɖɌɢɔɔ ɖɌɝɌɪɞɝɫ ɛɟəɖɞɚɎ VI ɔ VII. Ȼɚ ɌəɌ-

ɗɚɏɔɔ ɝ ɛɟəɖɞɚɘ V ð ɏɔɛɚɛɗɌɓɔɔ ɟɗɔɞɖɔ, ɛɟəɖɞ 

VI ð əɑɛɚɗəɧɑ ɜɌɓɐɑɗɑəɔɫ ɟɗɔɞɖɔ ð ɝɗɑɐɚɎɌɗɚ ɍɧ 

əɌɓɎɌɞɨ çɐɔɝɛɗɌɓɔɔ ɟɗɔɞɖɔè. Ȯ ɛɟəɖɞɑ VII ɐɌə-

əɚɕ ɖɗɌɝɝɔɠɔɖɌɢɔɔ ɛɜɑɐɝɞɌɎɗɑəɧ ɌəɚɘɌɗɔɔ, 

ɝɎɫɓɌəəɧɑ ɝ ɔɓɚɗɔɜɚɎɌəəɧɘ ɜɌɝɤɔɜɑəɔɑɘ Ɏɚ-

ɐɚɛɜɚɎɚɐɌ ɛɜɑɐɐɎɑɜɔɫ, ɖɚɞɚɜɚɘɟ ɛɜɔɐɌɑɞɝɫ 

ɓəɌɣɑəɔɑ ɠɑəɚɘɑəɌ çɞɜɑɞɨɑɏɚ ɚɖəɌè. ȺɐəɌɖɚ Ɏ 

ɍɚɗɨɤɑɕ ɝɞɑɛɑəɔ ɐɌəəɧɕ ɠɑəɚɘɑə ɝɎɫɓɌə ɝ 

ɤɔɜɚɖɔɘ ɎɚɐɚɛɜɚɎɚɐɚɘ ɟɗɔɞɖɔ. Ȼɚɩɞɚɘɟ ɝɗɑɐɚ-

ɎɌɗɚ ɍɧ ɜɌɝɤɔɜɔɞɨ ɐɌəəɟɪ ɖɗɌɝɝɔɠɔɖɌɢɔɪ, 

ɛɜɑɐɝɞɌɎɔɎ Ɏ əɑɕ ɌəɚɘɌɗɔɔ, ɝɎɫɓɌəəɧɑ ɝ ɟɓɖɔɘ  
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ȼɔɝ. 7 Ɍ (Fig. 7 Ɍ) 

 

ȼɔɝ. 7 ɍ (Fig. 7 Ɏ) 

 

ȼɔɝ. 7 Ɏ (Fig. 7 ɝ) 

 

ȼɔɝ. 7 ɏ (Fig. 7 d) 

ȼɔɝ. 7.   ȸȽȶȾ. 

Ɍ - ȹɑɛɚɗəɚɑ ɜɌɓɐɑɗɑəɔɑ I ɞɔɛɌ; ɟɗɔɞɖɌ (ȿ) ɍɑɓ ɖɚɝɞəɚɏɚ ɝɞɑɜɒəɫ ɔ ɘɑɒɗɑɝɞəɔɣəɧɡ ɛɑɜɑɏɚɜɚɐɚɖ ɝ ɜɌɝɤɔɜɑə-
əɧɘ ɛɜɑɐɐɎɑɜɔɑɘ (Ȼ), ɍ - ȹɑɛɚɗəɚɑ ɜɌɓɐɑɗɑəɔɑ II ɞɔɛɌ. ȶɔɝɞɚɓəɌɫ ɌɛɔɖɌɗɨəɌɫ ɣɌɝɞɨ (Ȭ) ɟɗɔɞɖɔ (ȿ) (ɟɖɌɓɌəɚ 
ɝɞɜɑɗɖɌɘɔ), Ɏ - ȹɑɛɚɗəɚɑ ɜɌɓɐɑɗɑəɔɑ II ɞɔɛɌ. ȮȻ ð ɜɌɝɤɔɜɑəəɧɕ ɎɚɐɚɛɜɚɎɚɐ ɛɜɑɐɐɎɑɜɔɫ, ȿ ð ɟɗɔɞɖɌ (ɟɖɌɓɌəɚ 

ɝɞɜɑɗɖɌɘɔ), ɏ - ʅʝʧʦʣʥʦʝ ʨʘʟʜʝʣʝʥʠʝ ʫʣʠʪʢʠ III ʪʠʧʘ. ʋʣʠʪʢʘ (ʋ) ʠʤʝʝʪ ʤʝʞʩʢʘʣʷʨʥʳʝ ʧʝʨʝʛʦʨʦʜʢʠ (ʄʇ), ʥʦ ʢʦʩʪʥʳʡ 

ʩʪʝʨʞʝʥʴ ʧʦʣʥʦʩʪʴʶ ʦʪʩʫʪʩʪʚʫʝʪ (ʫʢʘʟʘʥʦ ʩʪʨʝʣʢʘʤʠ). 

Fig. 7.   MSCT. 

Ɍ - Incomplete separation of the I type; Cochlea without bone rod and interscalene partitions with an extended 
threshold of vestibule , Ɏ - Incomplete separation of type II. Cystic apical part (a) of the cochlea (S) (indicated by a r-

rows) , ɝ - Incomplete se paration of type II. Advanced aqueduct of the vestibule, the cochlea, indicated by arrows. , d - 
Incomplete separation of the cochlea type III. Cochlea (Y) has interscalar septum, but bone rod is completely absent 

(indicated by arrows).  

 

ȼɔɝ. 8 (Fig. 8) 

ȼɔɝ. 8.   ȸȽȶȾ. 

ȿɎɑɗɔɣɑəəɧɕ ɎɚɐɚɛɜɚɎɚɐ ɛɜɑɐɐɎɑɜɔɫ (ȮȻ) ɝ əɚɜ-

ɘɌɗɨəɧɘ ɛɜɑɐɐɎɑɜɔɑɘ (ɟɖɌɓɌəɚ ɝɞɜɑɗɖɌɘɔ). 

Fig. 8.   MSCT. 

MSCT. Increased aqueduct of vestibule with normal 

vestibule (indicated by arrows).  

 

ȼɔɝ. 9 Ɍ (Fig. 9 Ɍ) 

 

ȼɔɝ. 9 ɍ (Fig. 9 Ɏ) 

ȼɔɝ. 9.   ȸȽȶȾ. 

Ɍ - ȯɔɛɚɛɗɌɓɔɫ ɖɚɝɞəɚɏɚ ɖɌəɌɗɌ əɑɜɎɌ ɟɗɔɞɖɔ (ȶȹȿ) (ɟɖɌɓɌəɚ ɝɞɜɑɗɖɚɕ). 

ɍ - ȬɛɗɌɓɔɫ ɖɚɝɞəɚɏɚ ɖɌəɌɗɌ ɟɗɔɞɖɚɎɚɏɚ əɑɜɎɌ. 

Fig. 9.   MSCT. 

Ɍ - Hypoplasia of the bone canal of the cochlea nerve (arrow).  

Ɏ - Aplasia of the bony canal of the cochlear nerve.  
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ɎɚɐɚɛɜɚɎɚɐɚɘ ɛɜɑɐɐɎɑɜɔɫ, Ɍ ɞɌɖɒɑ ɛɚɜɚɖɔ ɜɌɓ-

Ɏɔɞɔɫ, ɝɎɫɓɌəəɧɑ ɝ ɤɔɜɚɖɔɘ ɔ ɟɓɖɔɘ Ɏɚɐɚɛɜɚ-

Ɏɚɐɚɘ ɟɗɔɞɖɔ, ɖɌɖ ɔɓɚɗɔɜɚɎɌəəɚɏɚ, ɞɌɖ ɔ ɝɚɣɑ-

ɞɌəəɚɏɚ ɡɌɜɌɖɞɑɜɌ. 

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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ɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. ȹɌɝɞɚɫɥɌɫ ɝɞɌɞɨɫ ɫɎɗɫɑɞɝɫ ɚɍɓɚɜɚɘ ɗɔɞɑɜɌɞɟɜɧ ɛɚ ɐɌə-

əɚɕ ɛɜɚɍɗɑɘɑ ɓɌ ɛɚɝɗɑɐəɔɑ 10 ɗɑɞ ɔ ɛɚɝɎɫɥɑəɌ ɚɢɑəɖɑ ɔəɠɚɜɘɌɞɔɎəɚɝɞɔ 

ɛɜɔɘɑəɑəɔɫ ɔ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɕ ɢɑəəɚɝɞɔ ȻɉȾ/ȶȾ ɝ 18F-FDG.  

Ⱥɛɜɑɐɑɗɑəɔɑ əɌɗɔɣɔɫ ɜɑɏɔɚəɌɜəɧɡ ɔ ɚɞɐɌɗɑəəɧɡ ɘɑɞɌɝɞɌɓɚɎ ɛɜɔ ɜɌɖɑ ɞɑɗɌ 

ɘɌɞɖɔ ɫɎɗɫɑɞɝɫ ɎɌɒəɧɘ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɘ ɤɌɏɚɘ, əɌɛɜɌɎɗɑəəɧɘ əɌ Ɏɧɍɚɜ ɞɌɖɞɔɖɔ ɔ 

ɟɗɟɣɤɑəɔɑ ɜɑɓɟɗɨɞɌɞɚɎ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ. ɉɞɚ ɚɍɦɫɝəɫɑɞɝɫ ɞɑɘ, ɣɞɚ ɛɜɔ ɎɧɫɎɗɑ-

əɔɔ ɜɌɝɛɜɚɝɞɜɌəɑəəɚɝɞɔ ɛɜɚɢɑɝɝɌ ɓɌ ɛɜɑɐɑɗɧ ɞɑɗɌ ɘɌɞɖɔ ɓəɌɣɔɞɑɗɨəɚ ɟɡɟɐɤɌɑɞɝɫ ɛɜɚ-

ɏəɚɓ ɎɧɒɔɎɌɑɘɚɝɞɔ. ȶɜɚɘɑ ɞɚɏɚ, Ɏ ɩɞɔɡ ɝɗɟɣɌɫɡ əɑɚɍɡɚɐɔɘɚ ɔɓɘɑəɫɞɨ ɗɑɣɑɍəɟɪ ɔ ɡɔ-

ɜɟɜɏɔɣɑɝɖɟɪ ɞɌɖɞɔɖɟ. Ⱥɛɜɑɐɑɗɑəɔɑ 1 ɔ 2 ɝɞɌɐɔɔ ɛɜɚɢɑɝɝɌ ɐɌɑɞ ɚɛɞɔɘɔɝɞɔɣɑɝɖɔɕ ɛɜɚ-

ɏəɚɓ ɛɚ ɎɧɒɔɎɌɑɘɚɝɞɔ ɛɌɢɔɑəɞɚɖ.  Ȯ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ ɐɗɫ ɢɑɗɔ ɚɛɜɑɐɑɗɑəɔɫ ɜɌɝɛɜɚ-

ɝɞɜɌəɑəəɚɝɞɔ ɛɜɚɢɑɝɝɌ ɛɜɔɘɑəɫɑɞɝɫ ȿȳȴ, ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɌɫ ɞɚɘɚɏɜɌɠɔɫ ɔ, Ɏ ɓəɌ-

ɣɔɞɑɗɨəɚ ɘɑəɨɤɑɕ ɝɞɑɛɑəɔ, ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ. ȰɔɌɏəɚɝɞɔɣɑɝɖɌɫ ɢɑəəɚɝɞɨ ɩɞɔɡ 

ɘɑɞɚɐɚɎ ɛɚ ɐɌəəɧɘ ɜɫɐɌ ɌɎɞɚɜɚɎ əɑ ɛɜɑɎɧɤɌɑɞ 66-73%.  

 Ȯ ɩɞɚɕ ɝɎɫɓɔ ɚɛɜɌɎɐɌəɧ ɜɌɍɚɞɧ ɛɚ ɛɚɔɝɖɟ ɍɚɗɑɑ əɌɐɑɒəɧɡ ɘɑɞɚɐɚɎ, ɖɚɞɚɜɧɑ ɛɚɓɎɚɗɫɞ 

ɍɚɗɑɑ ɞɚɣəɚ ɚɛɜɑɐɑɗɫɞɨ əɌɗɔɣɔɑ Ɏɞɚɜɔɣəɚɏɚ ɛɚɜɌɒɑəɔɫ, ɖɌɖ ɜɑɏɔɚəɌɜəɧɡ ɗɔɘɠɌɞɔɣɑ-

ɝɖɔɡ ɟɓɗɚɎ, ɞɌɖ ɔ ɚɞɐɌɗɑəəɧɡ ɚɜɏɌəɚɎ. Ⱥɐəɔɘ ɔɓ ɞɌɖɔɡ ɛɑɜɝɛɑɖɞɔɎəɧɡ ɘɑɞɚɐɚɎ ɫɎɗɫɑɞ-

ɝɫ ɛɜɔɘɑəɑəɔɑ ɛɚɓɔɞɜɚəəɚɕ ɩɘɔɝɝɔɚəəɚɕ ɞɚɘɚɏɜɌɠɔɔ, ɝɚɎɘɑɥɑəəɚɕ ɝ ɖɚɘɛɨɪɞɑɜəɚɕ 

ɞɚɘɚɏɜɌɠɔɑɕ (ȻɉȾ/ȶȾ), ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ Ɏ ɖɌɣɑɝɞɎɑ ɜɌɐɔɚɞɜɑɕɝɑɜɌ 18-

ɠɞɚɜɐɑɓɚɖɝɔɏɗɪɖɚɓɧ. 
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urpose.  This article is dedicated to analysis of use PET -CT with 18F -FDG for the 

last 10 years.   

Determining the presence of metastasis in regional lymph nodes and distant sites 

in endometrial cancer is an important diagnostic step aimed at the cho ice of treatment ta c-

tics and improvement of surgical treatment results. If the process is beyond the uterus i t-

self, it significantly worsens the prognosis of survival. In addition, in these cases, it is nece s-

sary to change the treatment and surgical tactic s. Determination of stage 1 and 2 of the 

process gives an optimistic prognosis for the survival of patients.  Currently, ultrasound, 

magnetic resonance imaging and, to a much lesser extent, computed tomography are used 

to assess the prevalence of the proce ss. The diagnostic value of these methods according to 

some authors does not exceed 66 -73%.  In this regard, it is justified to work on finding more 

reliable methods that will more accurately determine the presence of metastatic disease in, 

both regional l ymph nodes and distant organs. One of such promising methods is the use of 

positron emission tomography combined with computed tomography (PET/CT), using as r a-

ɂ 

P 

ȹȬȿɃȹɇȵ ȺȭȳȺȼ 

 

 

 

1 - ɀȯȬȺȿ ȮȺ ȻɑɜɎɧɕ 

ȸȯȸȿ ɔɘ. ȴ.ȸ. ȽɑɣɑəɚɎɌ 

ȸɔəɓɐɜɌɎɌ ȼɚɝɝɔɔ  

(ȽɑɣɑəɚɎɝɖɔɕ  

ȿəɔɎɑɜɝɔɞɑɞ). 

ɏ. ȸɚɝɖɎɌ, ȼɚɝɝɔɫ. 

2 - ɂɑəɞɜ ɫɐɑɜəɚɕ  

ɘɑɐɔɢɔəɧ ȺȺȺ çȻɉȾ 

Ⱦɑɡəɚɗɚɐɒɔè. 

ɏ. ȱɖɌɞɑɜɔəɍɟɜɏ, ȼɚɝɝɔɫ. 

3 - ɀȯȭȿ ȹɌɟɣəɧɕ  

ɘɑɐɔɢɔəɝɖɔɕ  

ɔɝɝɗɑɐɚɎɌɞɑɗɨɝɖɔɕ ɢɑəɞɜ 

çȶɌɜɐɔɚɗɚɏɔɔè  

ȸɔəɓɐɜɌɎɌ ȼɚɝɝɔɔ. 

ɏ. ȸɚɝɖɎɌ, ȼɚɝɝɔɫ. 

1- I.M. Sechenov First 

Moscow State Medical 

University (Sechenov 

University) .  

Moscow, Russia.  

2- The federal network of 

Nuclear Medicine centers 

òPET-Technologyó,  

Yekaterinburg, Russia.  

3- Russian State  

Cardiology Research 

Center,  

Moscow, Russia.  



   RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY  

 

  | www.rejr.ru | REJR. 2018; 8 (3):20-29       DOI:10.21569/2222-7415-2018-8-3-20-29               ʉʪʨʘʥʠʮʘ  21 
  

diotracer 18 - fluorodeoxyglucose. This article is a review of the scientific literature on this 

problem over the past 10 years and is devoted to the evaluation of the diagnostic accuracy of 

PET/CT with 18F-FDG. 
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Ɍɖ ɞɑɗɌ ɘɌɞɖɔ (ȼȾȸ) ɓɌəɔɘɌɑɞ ɛɑɜɎɚɑ 

ɘɑɝɞɚ Ɏ ɝɞɜɟɖɞɟɜɑ ɚəɖɚɗɚɏɔɣɑɝɖɔɡ ɛɜɚ-

ɢɑɝɝɚɎ ɒɑəɝɖɚɕ ɜɑɛɜɚɐɟɖɞɔɎəɚɕ ɝɔ-

ɝɞɑɘɧ Ɏ ɜɌɓɎɔɞɧɡ ɝɞɜɌəɌɡ ɔ Ɏɞɚɜɚɑ ɘɑ-

ɝɞɚ Ɏ ɜɌɓɎɔɎɌɪɥɔɡɝɫ. Ȯ ȽɄȬ Ɏ 2013 

ɏɚɐɟ ɍɧɗɚ ɎɧɫɎɗɑəɚ ɛɚɜɫɐɖɌ 50000 ɝɗɟɣɌɑɎ 

ɐɌəəɚɏɚ ɓɌɍɚɗɑɎɌəɔɫ, 8000 ɔɓ əɔɡ ɚɖɚəɣɔɗɔɝɨ 

ɗɑɞɌɗɨəɧɘ ɔɝɡɚɐɚɘ. Ȯ 2016 ɏɚɐɟ ɍɧɗɚ ɐɔɌɏəɚ-

ɝɞɔɜɚɎɌəɚ ɍɚɗɑɑ 55000 ɝɗɟɣɌɑɎ ɝ ɍɚɗɑɑ ɣɑɘ 

10500 ɝɘɑɜɞɫɘɔ [1].  Ȼɚ ɐɌəəɧɘ əɌ 2016 ɏɚɐ, Ɏ 

ȼɚɝɝɔɔ ɜɌɖ ɞɑɗɌ ɘɌɞɖɔ əɌɡɚɐɔɗɝɫ əɌ ɞɜɑɞɨɑɘ 

ɘɑɝɞɑ ɝɜɑɐɔ Ɏɝɑɡ ɎɛɑɜɎɧɑ ɎɧɫɎɗɑəəɧɡ ɚəɖɚɗɚ-

ɏɔɣɑɝɖɔɡ ɛɜɚɢɑɝɝɚɎ ɟ ɒɑəɥɔə ð 7,7% (ɚɞ ɚɍɥɑɏɚ 

ɣɔɝɗɌ); ɐɌəəɧɕ ɛɜɚɢɑɝɝ ɛɚɝɗɟɒɔɗ ɛɜɔɣɔəɚɕ ɏɔ-

ɍɑɗɔ 6731 ɛɌɢɔɑəɞɖɔ [2, 3]. ȺɞɘɑɣɌɑɞɝɫ 

əɑɟɖɗɚəəɧɕ ɜɚɝɞ ɖɚɗɔɣɑɝɞɎɌ ɓɌɍɚɗɑɎɤɔɡ ɒɑə-

ɥɔə: ɝ 17885 Ɏ 2006 ɏɚɐɟ ɐɚ 25096 Ɏ 2016 ɏɚɐɟ 

(30 ɝɗɟɣɌɑɎ əɌ 100000 əɌɝɑɗɑəɔɫ, ɛɜɔɜɚɝɞ ɓɌ 10 

ɗɑɞ ð 21,7%), ɝ ɞɑəɐɑəɢɔɑɕ ɖ əɌɜɌɝɞɌəɔɪ ɖɚɗɔ-

ɣɑɝɞɎɌ ɝɗɟɣɌɑɎ ɝ ɖɌɒɐɧɘ ɏɚɐɚɘ. ȸɌɖɝɔɘɌɗɨəɚɑ 

ɣɔɝɗɚ ɓɌɍɚɗɑɎɌəɔɕ ɐɌəəɚɕ ɛɌɞɚɗɚɏɔɑɕ ɛɜɔɡɚ-

ɐɔɞɝɫ əɌ ɎɚɓɜɌɝɞəɟɪ ɏɜɟɛɛɟ 30-60 ɗɑɞ (9,1% ɚɞ 

Ɏɝɑɡ ɓɗɚɖɌɣɑɝɞɎɑəəɧɡ ɛɜɚɢɑɝɝɚɎ). Ƚɜɑɐəɔɕ Ɏɚɓ-

ɜɌɝɞ ɒɑəɥɔə ɝ ɎɛɑɜɎɧɑ ɎɧɫɎɗɑəəɧɘ ɛɜɚɢɑɝɝɚɘ 

ɝɚɝɞɌɎɔɗ 62,6 Ñ 3 (2016 ɏ.) [3]. ȹɑɝɘɚɞɜɫ əɌ 

ɝɞɚɗɨ Ɏɧɝɚɖɔɑ ɛɚɖɌɓɌɞɑɗɔ ɓɌɍɚɗɑɎɌɑɘɚɝɞɔ, Ɏ 

əɌɤɑɕ ɝɞɜɌəɑ ɜɌɖ ɞɑɗɌ ɘɌɞɖɔ əɑ ɓɌəɔɘɌɑɞ ɗɔ-

ɐɔɜɟɪɥɔɡ ɛɚɓɔɢɔɕ Ɏ ɝɞɜɟɖɞɟɜɑ ɝɘɑɜɞəɚɝɞɔ ɔ 

ɝɚɝɞɌɎɗɫɑɞ 4,9% [2]. ȻɚɖɌɓɌɞɑɗɨ ɛɫɞɔɗɑɞəɑɕ 

ɎɧɒɔɎɌɑɘɚɝɞɔ ɛɜɔ 1,2 ɝɞɌɐɔɫɡ ɚɛɞɔɘɔɝɞɔɣɑə: 

80 -90% [4, 5]. ɉɞɚ ɝɎɫɓɌəɚ ɝ ɞɑɘ, ɣɞɚ ɓɌɍɚɗɑɎɌ-

əɔɑ Ɏ ɍɚɗɨɤɔəɝɞɎɑ ɝɗɟɣɌɑɎ, əɑ Ɏɧɡɚɐɔɞ ɓɌ ɛɜɑ-

ɐɑɗɧ ɘɌɞɖɔ, Ɍ ɑɏɚ ɖɗɔəɔɣɑɝɖɌɫ ɖɌɜɞɔəɌ ɐɌɑɞ 

Ɏɚɓɘɚɒəɚɝɞɨ ɓɌɛɚɐɚɓɜɔɞɨ əɌɣɌɗɚ ɛɜɚɢɑɝɝɌ əɌ 

ɜɌəəɔɡ ɝɞɌɐɔɫɡ. Ȯ ɝɗɟɣɌɫɡ ɝ əɌɗɔɣɔɑɘ ɜɑɏɔɚ-

əɌɜəɚɏɚ ɔ, Ɏ ɚɝɚɍɑəəɚɝɞɔ, ɚɞɐɌɗɑəəɚɏɚ ɘɑɞɌɝɞɌ-

ɓɔɜɚɎɌəɔɫ ɛɜɚɏəɚɓ ɜɌɐɔɖɌɗɨəɚ ɟɡɟɐɤɌɑɞɝɫ. Ȯ 

ɩɞɚɕ ɝɎɫɓɔ, ɚɝɚɍɑəəɚ ɚɝɞɜɚ ɎɝɞɌɑɞ Ɏɚɛɜɚɝ ɐɚ-

ɝɞɚɎɑɜəɚɕ ɚɢɑəɖɔ əɌɗɔɣɔɫ ɔɗɔ ɚɞɝɟɞɝɞɎɔɫ ɚɣɌ-

ɏɚɎ Ɏɞɚɜɔɣəɚɏɚ ɛɚɜɌɒɑəɔɫ. 

ȼɚɗɨ 18 F-FDG ȻɉȾ/ȶȾ Ɏ ɐɔɌɏəɚɝɞɔɖɑ 

ɜɌɖɌ ɞɑɗɌ ɘɌɞɖɔ. 

 ȾɜɌɐɔɢɔɚəəɧɘɔ ɘɑɞɚɐɌɘɔ ɛɜɑɐɚɛɑɜɌɢɔ-

ɚəəɚɏɚ ɚɛɜɑɐɑɗɑəɔɫ ɘɑɞɌɝɞɌɞɔɣɑɝɖɚɏɚ ɛɚɜɌɒɑ-

əɔɫ ɜɑɏɔɚəɌɜəɧɡ ɗɔɘɠɌɞɔɣɑɝɖɔɡ ɟɓɗɚɎ əɌ ɐɌə-

əɧɕ ɘɚɘɑəɞ ɫɎɗɫɪɞɝɫ ȿȳȴ, ȸȼȾ ɔ Ɏ ɘɑəɨɤɑɕ 

ɝɞɑɛɑəɔ ȶȾ. Ȼɜɔ ɩɞɚɘ ɛɚ ɐɌəəɧɘ ɜɌɓɗɔɣəɧɡ 

ɔɝɝɗɑɐɚɎɌəɔɕ, ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ɔ ɝɛɑɢɔɠɔɣ-

əɚɝɞɨ ɟɖɌɓɌəəɧɡ ɘɑɞɚɐɚɎ ɐɔɌɏəɚɝɞɔɖɔ əɑɐɚɝɞɌ-

ɞɚɣəɚ ɎɧɝɚɖɌɫ (66-73%) ɐɗɫ ɐɚɝɞɚɎɑɜəɚɕ ɚɢɑə-

ɖɔ ɜɑɏɔɚəɌɜəɚɏɚ ɘɑɞɌɝɞɌɓɔɜɚɎɌəɔɫ [20]. Ȯ ɚɞ-

əɚɤɑəɔɔ ɟɝɞɌəɚɎɗɑəɔɫ əɌɗɔɣɔɫ ɚɞɐɌɗɑəəɧɡ 

ɘɑɞɌɝɞɌɓɚɎ, ɞɜɌɐɔɢɔɚəəɧɑ ɘɑɞɚɐɧ ɐɔɌɏəɚɝɞɔɖɔ 

ɑɥɑ ɘɑəɑɑ ɩɠɠɑɖɞɔɎəɧ [20, 25]. ȹɌɔɍɚɗɑɑ ɛɑɜ-

ɝɛɑɖɞɔɎəɧɘ ɘɑɞɚɐɚɘ Ɏ ɛɜɑɐɚɛɑɜɌɢɔɚəəɚɘ Ɏɧ-

ɫɎɗɑəɔɔ Ɏɞɚɜɔɣəɚɏɚ ɛɚɜɌɒɑəɔɫ əɌ ɐɌəəɧɕ ɘɚ-

ɘɑəɞ ɜɌɝɝɘɌɞɜɔɎɌɑɞɝɫ ɛɚɓɔɞɜɚəəɌɫ ɩɘɔɝɝɔɚə-

əɌɫ ɞɚɘɚɏɜɌɠɔɫ, ɝɚɎɘɑɥɑəəɌɫ ɝ ɖɚɘɛɨɪɞɑɜəɚɕ 

ɞɚɘɚɏɜɌɠɔɑɕ, ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ Ɏ ɖɌɣɑɝɞɎɑ ɜɌ-

ɐɔɚɞɜɑɕɝɑɜɌ 18-ɠɞɚɜɐɑɓɚɖɝɔɏɗɪɖɚɓɧ (ȻɉȾ/ȶȾ ɝ 
18F-FDG) [4, 25]. ȰɌəəɌɫ ɚɍɗɌɝɞɨ ɛɜɔɘɑəɑəɔɫ 
18F-FDG ȻɉȾ/ȶȾ Ɏ ɚɞɑɣɑɝɞɎɑəəɚɕ əɌɟɣəɚɕ ɗɔ-

ɞɑɜɌɞɟɜɑ ɘɌɗɚ ɔɓɟɣɑəɌ.  Ȯ ɓɌɛɌɐəɚɕ ɗɔɞɑɜɌɞɟɜɑ 

Ɏ ɛɚɝɗɑɐəɑɑ Ɏɜɑɘɫ ɛɚɫɎɗɫɪɞɝɫ əɚɎɧɑ ɔɝɝɗɑɐɚ-

ɎɌəɔɫ, ɛɚɝɎɫɥɑəəɧɑ ɩɞɚɕ ɞɑɘɑ. Ȯɧɝɚɖɔɕ ɐɔɌ-

ɏəɚɝɞɔɣɑɝɖɔɕ ɛɚɞɑəɢɔɌɗ ɘɑɞɚɐɌ ɚɍɟɝɗɚɎɗɑə 

Ɏɚɓɘɚɒəɚɝɞɨɪ ɛɜɔ ɚɐəɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɚɢɑ-

əɔɞɨ ɖɌɖ ɌəɌɞɚɘɔɣɑɝɖɔɑ, ɞɌɖ ɔ ɠɟəɖɢɔɚəɌɗɨ-

əɧɑ (ɘɑɞɌɍɚɗɔɣɑɝɖɔɑ) ɔɓɘɑəɑəɔɫ Ɏ ɚɜɏɌəɌɡ ɔ 

ɝɔɝɞɑɘɌɡ, ɓɌ ɝɣɑɞ ɌəɌɗɔɓɌ ɟɜɚɎəɫ ɘɑɞɌɍɚɗɔɣɑ-

ɝɖɚɕ ɌɖɞɔɎəɚɝɞɔ ɎɎɑɐɑəəɚɏɚ ɜɌɐɔɚɠɌɜɘɛɜɑɛɌ-

ɜɌɞɌ (18F-FDG) Ɏ ɛɌɞɚɗɚɏɔɣɑɝɖɚɘ ɚɣɌɏɑ. ȻɑɜɎɧɑ 

ɔɝɝɗɑɐɚɎɌəɔɫ Ɏ ɚɍɗɌɝɞɔ ɚɢɑəɖɔ əɌɗɔɣɔɫ ɛɚɜɌ-

ɒɑəɔɫ ɜɑɏɔɚəɌɜəɧɡ ɗɔɘɠɌɞɔɣɑɝɖɔɡ ɟɓɗɚɎ ɛɜɔ 

ɜɌɖɑ ɞɑɗɌ ɘɌɞɖɔ (ȼȾȸ) ɛɚ ɐɌəəɧɘ 18F-FDG  

ȻɉȾ/ȶȾ ɍɧɗɔ ɛɜɚɎɑɐɑəɧ Horowitz NS Ɏ 2003-

2004 ɏɏ. ɝ ɟɣɌɝɞɔɑɘ 20 ɛɌɢɔɑəɞɚɎ [6].   ȬɎɞɚɜɧ 

ɓɌɫɎɔɗɔ ɚɍ ɟɘɑɜɑəəɚɕ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɔ ɔ Ɏɧ-

ɝɚɖɚɕ ɝɛɑɢɔɠɔɣəɚɝɞɔ ɘɑɞɚɐɌ (60% ɔ 98% ɝɚɚɞ-

ɎɑɞɝɞɎɑəəɚ) ɔ ɛɜɑɐɗɚɒɔɗɔ ɔɝɛɚɗɨɓɚɎɌɞɨ ɑɏɚ ɐɗɫ 

ɛɌɢɔɑəɞɚɎ, ɟ ɖɚɞɚɜɧɡ əɑɞ Ɏɚɓɘɚɒəɚɝɞɔ ɟɐɌɗɑ-

əɔɫ ɗɔɘɠɌɞɔɣɑɝɖɔɡ ɟɓɗɚɎ. Ȯ ɐɌɗɨəɑɕɤɑɘ ɝɞɌɗɔ 

ɛɚɫɎɗɫɞɨɝɫ əɑɘəɚɏɚɣɔɝɗɑəəɧɑ əɌɟɣəɧɑ ɝɞɌɞɨɔ, 

ɛɚɝɎɫɥɑəəɧɑ ɐɌəəɚɕ ɛɜɚɍɗɑɘɌɞɔɖɑ ɝ ɛɜɚɞɔɎɚ-

ɜɑɣɔɎɧɘɔ ɐɌəəɧɘɔ [13, 14, 43]. Ȯ əɌɝɞɚɫɥɑɑ 

Ɏɜɑɘɫ ɐɗɫ ɝɞɌɐɔɜɚɎɌəɔɫ ɜɌɖɌ ɞɑɗɌ ɘɌɞɖɔ ɐɑɕ-

ɝɞɎɟɑɞ ɖɗɌɝɝɔɠɔɖɌɢɔɫ, ɛɜɔəɫɞɌɫ Ɏ 2009 ɏɚɐɟ 

International  Federation  of Gynecology  and  Ob-

stetrics  (FIGO). ȽɚɏɗɌɝəɚ ɑɕ, ɐɚɝɞɚɎɑɜəɌɫ ɚɢɑəɖɌ 

ɜɌɝɛɜɚɝɞɜɌəɬəəɚɝɞɔ ɛɜɚɢɑɝɝɌ ɛɜɔ ȼȾȸ Ɏɚɓ-

ȼ 
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ɘɚɒəɌ ɗɔɤɨ ɛɟɞɬɘ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɎɘɑɤɌɞɑɗɨ-

ɝɞɎɌ [7, 8]. Ȼɜɔ ɩɞɚɘ ɚɍɦɑɘ ɚɛɑɜɌɢɔɔ ɔ Ɏɚɓɘɚɒ-

əɚɝɞɨ ɗɔɘɠɚɐɔɝɝɑɖɢɔɔ (ɟɐɌɗɑəɔɫ ɜɑɏɔɚəɌɜəɧɡ 

ɗɔɘɠɌɞɔɣɑɝɖɔɡ ɟɓɗɚɎ) ɛɜɔ ȼȾȸ ɚɛɜɑɐɑɗɫɑɞɝɫ Ɏ 

ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɟɜɚɎəɫ ɐɔɠɠɑɜɑəɢɔɜɚɎɖɔ ɓɗɚ-

ɖɌɣɑɝɞɎɑəəɚɏɚ əɚɎɚɚɍɜɌɓɚɎɌəɔɫ, ɔəɎɌɓɔɔ ɘɔɚ-

ɘɑɞɜɔɫ ɔ ɝɌɘɚɕ ɖɗɔəɔɣɑɝɖɚɕ ɝɞɌɐɔɔ ɛɜɚɢɑɝɝɌ. 

ȹɌɔɍɚɗɑɑ ɣɌɝɞɚɑ ɘɑɞɌɝɞɌɞɔɣɑɝɖɚɑ ɛɚɜɌɒɑəɔɑ 

ɗɔɘɠɌɞɔɣɑɝɖɔɡ ɟɓɗɚɎ ɛɜɔɡɚɐɔɞɝɫ əɌ ɛɌɢɔɑəɞɚɎ 

ɝ ɏɔɝɞɚɗɚɏɔɣɑɝɖɚɕ ɠɚɜɘɚɕ ɜɌɖɌ ɝ Ɏɧɝɚɖɚɕ ɝɞɑ-

ɛɑəɨɪ ɜɔɝɖɌ (G3 ð əɔɓɖɚɐɔɠɠɑɜɑəɢɔɜɚɎɌəəɧɑ 

ɛɜɚɢɑɝɝɧ). ȹɚ ɐɌəəɧɕ ɠɌɖɞ, əɑ ɔɝɖɗɪɣɌɑɞ Ɏɑ-

ɜɚɫɞəɚɝɞɔ ɘɑɞɌɝɞɌɓɔɜɚɎɌəɔɫ ɐɌɒɑ ɛɜɔ Ɏɧɝɚɖɚ 

ɐɔɠɠɑɜɑəɢɔɜɚɎɌəəɧɡ ɜɌɖɌɡ [9, 10]. Ȯ əɑɝɖɚɗɨ-

ɖɔɡ ɔɝɝɗɑɐɚɎɌəɔɫɡ ɍɧɗɚ ɛɜɑɐɗɚɒɑəɚ ɛɜɚɎɚɐɔɞɨ 

ɞɌɓɚɎɟɪ ɗɔɘɠɚɐɔɝɝɑɖɢɔɪ Ɏɝɑɘ ɛɌɢɔɑəɞɌɘ ɝ 

ɚɛɑɜɌɍɑɗɨəɚɕ ɠɚɜɘɚɕ ɐɌəəɚɕ ɛɌɞɚɗɚɏɔɔ, ɝ ɢɑ-

ɗɨɪ ɍɚɗɑɑ ɞɚɣəɚɏɚ ɎɧɫɎɗɑəɔɫ Ɏɞɚɜɔɣəɚɏɚ ɛɚɜɌ-

ɒɑəɔɫ ɗɔɘɠɌɞɔɣɑɝɖɔɡ ɟɓɗɚɎ.  ȹɚ, ɛɚ ɘəɑəɔɪ 

Benedetti  et al. ɔ Kitchener  et al., ɓəɌɣɔɞɑɗɨəɚɕ 

ɜɌɓəɔɢɧ Ɏ ɛɚɖɌɓɌɞɑɗɫɡ ɎɧɒɔɎɌɑɘɚɝɞɔ Ɏ ɏɜɟɛ-

ɛɌɡ ɛɌɢɔɑəɞɚɎ ɝ ɛɜɚɎɑɐɑəəɚɕ ɗɔɘɠɚɐɔɝɝɑɖɢɔ-

ɑɕ ɔ ɍɑɓ əɑɑ əɑ əɌɍɗɪɐɌɑɞɝɫ [11, 12]. Ȼɜɔ ɩɞɚɘ 

ɎɌɜɔɌəɞ ɜɌɝɤɔɜɑəəɚɕ ɝɔɝɞɑɘəɚɕ ɗɔɘɠɚɐɔɝ-

ɝɑɖɢɔɔ ɝɟɥɑɝɞɎɑəəɚ ɍɚɗɑɑ ɞɜɌɎɘɌɞɔɣɑə ɔ Ɏɧ-

ɓɧɎɌɑɞ ɚɝɗɚɒəɑəɔɫ. ȶ ɩɞɚɘɟ ɝɞɚɔɞ ɐɚɍɌɎɔɞɨ, 

ɣɞɚ, ɛɚ ɘəɑəɔɪ Chao  A., ɚɍɥɑɛɜɔəɫɞɚɑ əɌ ɝɑɏɚ-

ɐəɫɤəɔɕ ɐɑəɨ ɖɗɔəɔɣɑɝɖɚɑ ɝɞɌɐɔɜɚɎɌəɔɑ Ɏɑɐɑɞ 

ɖ əɑɐɚɚɢɑəɖɑ ɛɚɜɫɐɖɌ 22% ɍɚɗɨəɧɡ [13]. Ȼɚ ɜɑ-

ɓɟɗɨɞɌɞɌɘ əɑɝɖɚɗɨɖɔɡ ɔɝɝɗɑɐɚɎɌəɔɕ, ɛɜɚɎɑɐɑə-

əɧɡ ɝ 1997 ɛɚ 2017 ɏɏ., ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ɔ ɝɛɑ-

ɢɔɠɔɣəɚɝɞɨ ȶȾ ɔ ȸȼȾ Ɏ ɚɢɑəɖɑ ɛɚɜɌɒɑəɔɫ 

ɘɌɞɖɔ ɔ ɜɑɏɔɚəɌɗɨəɧɡ ɗɔɘɠɌɞɔɣɑɝɖɔɡ ɟɓɗɚɎ, 

ɐɔɌɘɑɞɜɚɘ ɐɚ 10 ɘɘ, ɝɚɝɞɌɎɔɗɌ 18-66% ɔ 73-

99% ɝɚɚɞɎɑɞɝɞɎɑəəɚ [22, 25, 44]. ȰɌəəɧɑ ɛɚɖɌ-

ɓɌɞɑɗɔ ɛɜɔ ȿȳȴ ɑɥɑ ɘɑəɑɑ ɓəɌɣɔɘɧ [14, 15]. Ȯ 

ɢɑɗɚɘ ɞɌɖɔɑ ɘɑɞɚɐɔɖɔ, ɖɌɖ ȿȳȴ, ȶȾ, ȸȼȾ ɔɝ-

ɛɚɗɨɓɟɪɞɝɫ ɐɗɫ ɚɛɜɑɐɑɗɑəɔɫ ɔəɎɌɓɔɔ ɘɔɚɘɑɞ-

ɜɔɫ ɔ ɜɌɝɛɜɚɝɞɜɌəɑəəɚɝɞɔ ɓɌɍɚɗɑɎɌəɔɫ. Ȯ ɞɚɒɑ 

Ɏɜɑɘɫ, ɚɞɖɜɧɞɧɘ ɚɝɞɌɑɞɝɫ Ɏɚɛɜɚɝ, ɘɚɒəɚ ɗɔ 

ɛɚɗɌɏɌɞɨɝɫ ɗɔɤɨ əɌ ɌəɌɞɚɘɔɣɑɝɖɟɪ ɚɢɑəɖɟ ɚɛɟ-

ɡɚɗɔ ɔ ɗɔɘɠɌɞɔɣɑɝɖɔɡ ɟɓɗɚɎ, əɑ ɛɜɔəɔɘɌɫ Ɏɚ 

ɎəɔɘɌəɔɑ ɔɡ ɠɟəɖɢɔɚəɌɗɨəɧɑ ɡɌɜɌɖɞɑɜɔɝɞɔɖɔ 

[16, 17, 18]. Ȼɚ ɘəɑəɔɪ Koskas  et  al., ɞɜɌɐɔɢɔ-

ɚəəɧɑ ɘɑɞɚɐɧ ɔɝɝɗɑɐɚɎɌəɔɫ, ɟɖɌɓɌəəɧɑ Ɏɧɤɑ, 

əɔɖɌɖ əɑ ɘɚɏɟɞ ɝɗɟɒɔɞɨ ɓɌɘɑəɚɕ ɡɔɜɟɜɏɔɣɑɝɖɚ-

ɏɚ ɝɞɌɐɔɜɚɎɌəɔɫ [19]. ȯɗɌɎəɚɕ ɓɌɐɌɣɑɕ 18F-FDG 

ȻɉȾ/ȶȾ ɛɑɜɑɐ ɗɑɣɑəɔɑɘ ɫɎɗɫɑɞɝɫ ɎɧɫɎɗɑəɔɑ 

ɘɑɞɌɝɞɌɞɔɣɑɝɖɚɏɚ ɛɚɜɌɒɑəɔɫ ɗɔɘɠɌɞɔɣɑɝɖɔɡ 

ɟɓɗɚɎ ɔ ɚɞɐɌɗɑəəɧɡ ɚɜɏɌəɚɎ, ɐɗɫ ɔɝɖɗɪɣɑəɔɫ ɟ 

ɛɌɢɔɑəɞɚɎ ɝ ɛɚɝɗɑɐəɔɘ, Ɏɚɓɘɚɒəɚ, ɛɚɞɑəɢɔɌɗɨ-

əɚ ɟɡɟɐɤɌɪɥɑɏɚ ɛɜɚɏəɚɓ, ɚɛɑɜɌɢɔɚəəɚɏɚ ɝɞɌ-

ɐɔɜɚɎɌəɔɫ. Ȼɚ ɐɌəəɧɘ Suzuki  et al., ɣɟɎɝɞɎɔ-

ɞɑɗɨəɚɝɞɨ 18F-FDG ȻɉȾ/ȶȾ Ɏ ɐɌəəɚɘ ɖɚəɞɑɖɝɞɑ 

ɝɚɝɞɌɎɗɫɑɞ 83,3% ɛɜɚɞɔɎ 66,7% ɟ ȶȾ ɔ ȸȼȾ [20]. 

ȾɌɖɒɑ ɌɎɞɚɜ ɟɞɎɑɜɒɐɌɑɞ, ɣɞɚ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ 

ɘɑɞɚɐɌ ɞɑɘ əɔɒɑ, ɣɑɘ ɘɑəɨɤɑ ɜɌɓɘɑɜɧ ɚɍɜɌɓɚ-

ɎɌəɔɫ (ɜɔɝ. 1). Ȯ ɔɝɝɗɑɐɚɎɌəɔɔ Kitajima  ɣɟɎ-

ɝɞɎɔɞɑɗɨəɚɝɞɨ 18F-FDG ȻɉȾ/ȶȾ Ɏ ɚɍəɌɜɟɒɑəɔɔ 

ɓɗɚɖɌɣɑɝɞɎɑəəɚɏɚ ɛɜɚɢɑɝɝɌ ɜɌɓɘɑɜɚɘ ɍɚɗɑɑ 10 

ɘɘ ɝɚɝɞɌɎɔɗɌ 93,3%, ɔ 66,7% ɛɜɔ ɜɌɓɘɑɜɌɡ ɚɞ 5 

ɐɚ 9 ɘɘ (ɜɔɝ. 2) [21].  

ȰɌəəɧɑ ɛɚɖɌɓɌɞɑɗɔ ɛɜɔ ɔɝɛɚɗɨɓɚɎɌəɔɔ 

ɞɜɌɐɔɢɔɚəəɧɡ ɘɑɞɚɐɚɎ ɐɔɌɏəɚɝɞɔɖɔ ɚɖɌɓɌɗɔɝɨ 

əɔɒɑ. Ȯ 2016 ɏ. ɍɧɗɔ ɚɛɟɍɗɔɖɚɎɌəɧ ɜɑɓɟɗɨɞɌɞɧ 

ɔɝɝɗɑɐɚɎɌəɔɫ Hyun Jeong Kim et. al., Ɏ ɖɚɞɚɜɚɘ 

ɛɜɔəɫɗɚ ɟɣɌɝɞɔɑ 287 ɛɌɢɔɑəɞɚɖ ɝ ȼȾȸ, ɛɜɚ-

ɤɑɐɤɔɡ ɛɑɜɑɐ ɚɛɑɜɌɞɔɎəɧɘ ɗɑɣɑəɔɑɘ ȸȼȾ ɔ 
18F-FDG ȻɉȾ/ȶȾ [22]. ȰɌɗɑɑ Ɏɝɑɘ ɍɚɗɨəɧɘ ɍɧɗɌ 

ɛɜɚɎɑɐɑəɌ ɜɌɝɤɔɜɑəəɌɫ ɗɔɘɠɚɐɔɝɝɑɖɢɔɫ, ɛɚ-

ɗɟɣɑəəɧɕ ɘɌɞɑɜɔɌɗ ɍɧɗ ɛɚɐɎɑɜɏəɟɞ ɏɔɝɞɚɗɚɏɔ-

ɣɑɝɖɚɕ ɎɑɜɔɠɔɖɌɢɔɔ. Ȼɚ ɜɑɓɟɗɨɞɌɞɌɘ ɛɜɚɢɑɐɟ-

ɜɧ ɔɓ 287 ɛɌɢɔɑəɞɚɖ ɟ 51 ɍɧɗɚ ɚɍəɌɜɟɒɑəɚ ɘɑ-

ɞɌɝɞɌɞɔɣɑɝɖɚɑ ɛɚɜɌɒɑəɔɑ ɗɔɘɠɌɞɔɣɑɝɖɔɡ ɟɓ-

ɗɚɎ. ɃɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ 18F-FDG ȻɉȾ/ȶȾ ɚɢɑəɔɗɔ 

Ɏ 70%, Ɏ ɞɚ Ɏɜɑɘɫ ɖɌɖ ȸȼȾ ð Ɏ 34%. Ƚɛɑɢɔɠɔɣ-

əɚɝɞɨ ɚɖɌɓɌɗɌɝɨ əɌ ɚɐəɚɘ ɟɜɚɎəɑ ð 95,4% ɛɜɚ-

ɞɔɎ 95%. ȶɜɚɘɑ ɞɚɏɚ, ɟ 13 ɛɌɢɔɑəɞɚɖ ɛɚ ɐɌə-

əɧɘ 18F-FDG ȻɉȾ/ȶȾ ɍɧɗɔ ɚɍəɌɜɟɒɑəɧ ɚɞɐɌ-

ɗɑəəɧɑ ɘɑɞɌɝɞɌɓɧ (ɜɔɝ. 3).  ȱɥɑ ɟ ɚɐəɚɕ ɛɌɢɔ-

ɑəɞɖɔ, ɟ ɖɚɞɚɜɚɕ Ɏ ɐɌɗɨəɑɕɤɑɘ ɍɧɗɔ əɌɕɐɑəɧ 

ɚɞɐɌɗɑəəɧɑ ɘɑɞɌɝɞɌɓɧ, əɌ 18F-FDG ȻɉȾ/ȶȾ ɔɡ 

əɌɗɔɣɔɑ ɟɝɞɌəɚɎɔɞɨ əɑ ɟɐɌɗɚɝɨ (ɗɚɒəɚɚɞɜɔɢɌ-

ɞɑɗɨəɧɕ ɜɑɓɟɗɨɞɌɞ). ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɣɟɎɝɞɎɔ-

ɞɑɗɨəɚɝɞɨ ɔ ɝɛɑɢɔɠɔɣəɚɝɞɨ ɘɑɞɚɐɌ Ɏ ɐɌəəɚɘ 

Ɍɝɛɑɖɞɑ ɝɚɝɞɌɎɔɗɔ 92,9% ɔ 98,9% ɝɚɚɞɎɑɞɝɞɎɑə-

əɚ. Ȼɚɗɟɣɑəəɧɑ ɐɌəəɧɑ ɝɎɔɐɑɞɑɗɨɝɞɎɟɪɞ ɚ Ɏɚɓ-

ɘɚɒəɚɝɞɔ ɛɚɞɑəɢɔɌɗɨəɚ əɑɎɑɜəɚɏɚ ɎɧɍɚɜɌ ɞɌɖ-

ɞɔɖɔ ɗɑɣɑəɔɫ ɟ ɒɑəɥɔə, əɑ ɛɜɚɡɚɐɔɎɤɔɡ 18F-

FDG ȻɉȾ/ȶȾ ɛɑɜɑɐ ɚɛɑɜɌɢɔɑɕ, ɣɞɚ Ɏ ɐɌɗɨəɑɕ-

ɤɑɘ Ɏɑɐɑɞ ɖ ɍɚɗɑɑ əɑɍɗɌɏɚɛɜɔɫɞəɚɘɟ ɔɝɡɚɐɟ. 

Ȼɜɔ ɜɌəəɑɘ ɚɍəɌɜɟɒɑəɔɔ ɜɌɝɛɜɚɝɞɜɌəɑəəɚɏɚ 

ɛɜɚɢɑɝɝɌ Ɏɚɓɘɚɒəɚ ɛɜɚɎɑɐɑəɔɑ ɗɟɣɑɎɚɕ ɞɑɜɌ-

ɛɔɔ ɔ/ɔɗɔ ɡɔɘɔɚɞɑɜɌɛɔɔ [23, 24].  

ȬəɌɗɚɏɔɣəɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ, ɜɑɓɟɗɨɞɌɞɧ ɖɚ-

ɞɚɜɚɏɚ ɍɧɗɔ ɚɛɟɍɗɔɖɚɎɌəɧ Ɏ 2018 ɏ., ɍɧɗɚ ɛɜɚ-

Ɏɑɐɑəɚ American  College of Radiology  Imaging  

Network  (ACRIN) ɔ the  Gynecology  Oncology  

Group  (GOG). Ȯ ɛɑɜɔɚɐ ɝ 2007 ɛɚ 2013 ɏɏ. 203 

ɒɑəɥɔəɧ ɝ ɏɔɝɞɚɗɚɏɔɣɑɝɖɔ ɛɚɐɞɎɑɜɒɐɑəəɧɘ 

ȼȾȸ ɛɜɚɤɗɔ 18F-FDG ȻɉȾ/ȶȾ. Ȼɚ ɜɑɓɟɗɨɞɌɞɌɘ 

ɔɝɝɗɑɐɚɎɌəɔɫ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ, ɝɛɑɢɔɠɔɣ-

əɚɝɞɨ, ɛɚɗɚɒɔɞɑɗɨəɌɫ ɛɜɚɏəɚɝɞɔɣɑɝɖɌɫ ɓəɌɣɔ-

ɘɚɝɞɨ, əɑɏɌɞɔɎəɌɫ ɛɜɚɏəɚɝɞɔɣɑɝɖɌɫ ɓəɌɣɔɘɚɝɞɨ 

Ɏ ɚɛɜɑɐɑɗɑəɔɔ ɚɞɐɌɗɑəəɧɡ ɘɑɞɌɝɞɌɓɚɎ ɝɚɝɞɌɎɔ-

ɗɔ 64,6%, 98,6%, 86,1%, 95,4% ɝɚɚɞɎɑɞɝɞɎɑəəɚ. 

ɃɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ Ɏ ɚɛɜɑɐɑɗɑəɔɔ ɜɑɏɔɚəɌɜəɚɏɚ 

ɛɚɜɌɒɑəɔɫ ɍɧɗɌ ɚɛɜɑɐɑɗɑəɌ Ɏ 75%. ȰɌəəɚɑ ɔɝ-

ɝɗɑɐɚɎɌəɔɑ ɛɚɖɌɓɌɗɚ, ɣɞɚ ɟ 12,6% ɛɌɢɔɑəɞɚɎ ɛɚ 

ɐɌəəɧɘ 18F-FDG ȻɉȾ/ȶȾ ɟɐɌɑɞɝɫ ɚɍəɌɜɟɒɔɞɨ 

ɚɞɐɌɗɑəəɧɑ ɘɑɞɌɝɞɌɓɧ, əɑ əɌɕɐɑəəɧɑ ɛɜɔ ɔɝ-

ɛɚɗɨɓɚɎɌəɔɔ ɞɜɌɐɔɢɔɚəəɧɡ ɘɑɞɚɐɚɎ ɔɝɝɗɑɐɚɎɌ-

əɔɫ, ɔ, ɖɌɖ ɝɗɑɐɝɞɎɔɑ, ɔɓɘɑəɔɞɨ ɞɌɖɞɔɖɟ ɗɑɣɑ-

əɔɫ [25]. Ȯ ɜɌɍɚɞɑ Kakhki  VR ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ 

ɔ ɝɛɑɢɔɠɔɣəɚɝɞɨ 18F-FDG ȻɉȾ/ȶȾ Ɏ ɚɛɜɑɐɑɗɑ-

əɔɔ ɚɞɐɌɗɑəəɧɡ ɘɑɞɌɝɞɌɓɚɎ ɚɢɑəɔɗɔ Ɏ 96% ɔ 

95% ɝɚɚɞɎɑɞɝɞɎɑəəɚ [26]. ȹɚ ɝɞɚɗɨ Ɏɧɝɚɖɔɑ 

ɢɔɠɜɧ  ɘɚɏɟɞ  ɍɧɞɨ  ɚɍɟɝɗɚɎɗɑəɧ  ɝɜɌɎəɔɞɑɗɨəɚ  
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ȼɔɝ. 1 Ɍ (Fig. 1 Ɍ) 

 

ȼɔɝ. 1 ɍ (Fig. 1 Ɏ) 

ȼɔɝ. 1.  ȻɉȾ/ȶȾ Ɏɝɑɏɚ ɞɑɗɌ ɝ 18F-FDG.   

ȭɚɗɨəɌɫ ɝ ɐɔɌɏəɚɓɚɘ çɜɌɖ ɞɑɗɌ ɘɌɞɖɔè, 59 ɗɑɞ.  

Ɍ ð ȶȾ, ɌɖɝɔɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ. Ȱɔɠɠɑɜɑəɢɔɜɟɑɞɝɫ əɑɍɚɗɨɤɚɕ ɛɜɌɎɧɕ ɚɍɥɔɕ ɛɚɐɎɓɐɚɤəɧɕ ɗɔɘɠɌɞɔɣɑɝɖɔɕ 

ɟɓɑɗ, ɛɚɐɚɓɜɔɞɑɗɨəɧɕ əɌ ɘɑɞɌɝɞɌɞɔɣɑɝɖɚɑ ɛɚɜɌɒɑəɔɑ. 

ɍ ð FUSION. Ȱɔɠɠɑɜɑəɢɔɜɟɑɞɝɫ əɑɍɚɗɨɤɚɕ ɛɜɌɎɧɕ ɚɍɥɔɕ ɛɚɐɎɓɐɚɤəɧɕ ɗɔɘɠɌɞɔɣɑɝɖɔɕ ɟɓɑɗ, ɛɚɐɚɓɜɔɞɑɗɨ-

əɧɕ əɌ ɘɑɞɌɝɞɌɞɔɣɑɝɖɚɑ ɛɚɜɌɒɑəɔɑ, ɝɚ ɝɗɌɍɚɕ ɠɔɖɝɌɢɔɑɕ ɀȰȯ. Ⱦɑɘ əɑ ɘɑəɑɑ, ɛɚ ɐɌəəɧɘ ɏɔɝɞɚɗɚɏɔɣɑɝɖɚɏɚ 

ɔɝɝɗɑɐɚɎɌəɔɫ, ɍɧɗɔ ɎɧɫɎɗɑəɧ ɎɚɝɛɌɗɔɞɑɗɨəɧɑ ɔɓɘɑəɑəɔɫ [4]. 

Fig. 1.  Full body 18F -FDG PET/CT. 

60 -year -old patient with endometrial cancer.  

a ð CT, axial view. On the CT image there is one right common iliac lymph nod e assumed as metastatic.  

b ð FUSION. there is one right common iliac lymph node assumed as metastatic, with low rate of FDG. However, 

histopathological evaluation of this node showed inflammatory changes [4].  

 

ȼɔɝ. 2 Ɍ (Fig. 2 Ɍ) 

 

ȼɔɝ. 2 ɍ (Fig. 2 Ɏ) 

ȼɔɝ. 2.  ȻɉȾ/ȶȾ Ɏɝɑɏɚ ɞɑɗɌ ɝ 18F-FDG, ɌɖɝɔɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ. 

ȭɚɗɨəɌɫ ɝ ɐɔɌɏəɚɓɚɘ çɜɌɖ ɞɑɗɌ ɘɌɞɖɔè, 87 ɗɑɞ.  

Ɍ ð ȶȾ, ɌɖɝɔɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ. Ⱥɛɜɑɐɑɗɫɑɞɝɫ əɑ ɟɎɑɗɔɣɑəəɧɕ ɛɜɌɎɧɕ ɛɚɐɎɓɐɚɤəɧɕ ɗɔɘɠɌɞɔɣɑɝɖɔɕ ɟɓɑɗ 

(ɝɞɜɑɗɖɌ).  

ɍ ð FUSION. Ȯ ɐɌəəɚɘ ɟɓɗɑ (ɖɜɑɝɞ) ɚɞɘɑɣɌɑɞɝɫ ɛɚɎɧɤɑəəɌɫ ɘɑɞɌɍɚɗɔɣɑɝɖɌɫ ɌɖɞɔɎəɚɝɞɨ ɀȰȯ. Ȼɚ ɐɌəəɧɘ ɏɔ-

ɝɞɚɗɚɏɔɣɑɝɖɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɍɧɗɚ ɛɚɐɞɎɑɜɒɐɑəɚ ɘɑɞɌɝɞɌɞɔɣɑɝɖɚɑ ɛɚɜɌɒɑəɔɑ [42]. 

Fig. 2. Full body  18F-FDG PET/ CT in 87-year -old  patient  with  endometrial  cancer . Axial view.  

a ð CT, axial view. CT image s show a non -enlarged right internal iliac lymph node (arrow).  

b ð FUSION. Fusion scans reflect increased FDG -PET uptake in this lymph node (red cross hair lines), histologically 

confirmed as the metastatic disease [41].  
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əɑɍɚɗɨɤɚɕ Ɏɧɍɚɜɖɚɕ ɛɌɢɔɑəɞɚɎ (30 ɣɑɗɚɎɑɖ).  

Crivellaro et al. ɔɓɟɣɔɗɔ ɢɑɗɑɝɚɚɍɜɌɓəɚɝɞɨ 

ɛɜɔɘɑəɑəɔɫ 18F-FDG ȻɉȾ/ȶȾ ɟ ɛɌɢɔɑəɞɚɎ ɝ 

ȼȾȸ ɝ I ɖɗɔəɔɣɑɝɖɚɕ ɝɞɌɐɔɑɕ, əɚ Ɏɧɝɚɖɚɕ ɝɞɑ-

ɛɑəɨɪ ɜɔɝɖɌ. ȿ əɑɝɖɚɗɨɖɔɡ ɛɌɢɔɑəɞɚɎ Ɏ ɜɑɏɔɚ-

əɌɜəɧɡ ɗɔɘɠɌɞɔɣɑɝɖɔɡ ɟɓɗɌɡ ɞɌɓɌ ɍɧɗɔ ɚɍəɌ-

ɜɟɒɑəɧ ɘɑɞɌɝɞɌɓɧ, ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ɔ ɝɛɑɢɔ-

ɠɔɣəɚɝɞɨ ɝɚɝɞɌɎɔɗɔ 78,6%, 98,4% ɝɚɚɞɎɑɞ-

ɝɞɎɑəəɚ [27]. Ȯ 2013 ɏ. ɍɧɗ ɛɜɚɎɑɐɑə ɘɑɞɌɌəɌ-

ɗɔɓ 16 ɔɝɝɗɑɐɚɎɌəɔɕ, ɛɚ ɜɑɓɟɗɨɞɌɞɌɘ ɖɚɞɚɜɧɡ 

ɝɜɑɐəɫɫ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ɔ ɝɛɑɢɔɠɔɣəɚɝɞɨ ɘɑ-

ɞɚɐɌ Ɏ ɚɛɜɑɐɑɗɑəɔɔ ɘɑɞɌɝɞɌɞɔɣɑɝɖɚɏɚ ɛɚɜɌɒɑ-

əɔɫ ɜɑɏɔɚəɌɜəɧɡ ɗɔɘɠɌɞɔɣɑɝɖɔɡ ɟɓɗɚɎ ɝɚɝɞɌ-

ɎɔɗɌ 72,3% ɔ 92,9%, Ɏ ɞɚ Ɏɜɑɘɫ ɖɌɖ ɩɞɔ ɛɚɖɌɓɌ-

ɞɑɗɔ Ɏ ɚɛɜɑɐɑɗɑəɔɔ ɚɞɐɌɗɑəəɚɏɚ ɘɑɞɌɝɞɌɓɔɜɚ-

ɎɌəɔɫ ɚɖɌɓɌɗɔɝɨ əɌ ɟɜɚɎəɑ 95,7%, 95,45% ɝɚɚɞ-

ɎɑɞɝɞɎɑəəɚ (ɜɔɝ. 4) [26]. Bahar Konuralp Atakul 

et al. Ɏ ɝɎɚɑɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɜɌɓɐɑɗɔɗɔ ɛɌɢɔɑə-

ɞɚɎ əɌ ɏɜɟɛɛɧ ɝ əɔɓɖɚɕ ɔ Ɏɧɝɚɖɚɕ ɝɞɑɛɑəɨɪ 

ɜɔɝɖɌ [28]. ȹɌɔɗɟɣɤɔɑ ɜɑɓɟɗɨɞɌɞɧ ɛɜɔɘɑəɑəɔɫ 
18F-FDG ȻɉȾ/ȶȾ ɚɖɌɓɌɗɔɝɨ ɟ ɛɌɢɔɑəɞɚɎ Ɏɚ Ɏɞɚ-

ɜɚɕ ɏɜɟɛɛɑ: ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ, ɝɛɑɢɔɠɔɣəɚɝɞɨ, 

ɞɚɣəɚɝɞɨ, ɛɚɗɚɒɔɞɑɗɨəɌɫ ɔ ɚɞɜɔɢɌɞɑɗɨəɌɫ ɛɜɚ-

ɏəɚɝɞɔɣɑɝɖɌɫ ɢɑəəɚɝɞɨ ɝɚɝɞɌɎɔɗɔ 75%, 96%, 

93%, 60%, 97% ɝɚɚɞɎɑɞɝɞɎɑəəɚ. ȾɌɖɒɑ, Ɏ ɚɞɣɑɞɑ 

United States National Oncology PET ( USNOP) ɚɞ 

2008 ɏɚɐɌ ɍɧɗɚ ɛɚɖɌɓɌəɚ, ɣɞɚ ɔɓ 8362 ȻɉȾ- ɔɝ-

ɝɗɑɐɚɎɌəɔɕ Ɏ ɚɞəɚɤɑəɔɔ ɏɔəɑɖɚɗɚɏɔɣɑɝɖɔɡ ɚə-

ɖɚɗɚɏɔɣɑɝɖɔɡ ɛɜɚɢɑɝɝɚɎ Ɏ 38% ɝɗɟɣɌɑɎ ɛɚ ɜɑ-

ɓɟɗɨɞɌɞɌɘ ȻɉȾ ɍɧɗɌ ɛɑɜɑɝɘɚɞɜɑəɌ ɞɌɖɞɔɖɌ ɗɑ-

ɣɑəɔɫ [29, 30, 31].   

Ȱɜɟɏɚɕ ɞɑɘɚɕ ɜɫɐɌ ɓɌɜɟɍɑɒəɧɡ ɔɝɝɗɑɐɚ-

ɎɌəɔɕ ɫɎɗɫɑɞɝɫ ɚɢɑəɖɌ ɛɜɔɘɑəɔɘɚɝɞɔ ɛɚɗɟɖɚ-

ɗɔɣɑɝɞɎɑəəɧɡ ɔɓɘɑɜɑəɔɕ, ɛɚɗɟɣɌɑɘɧɡ ɛɜɔ 18F-

FDG ȻɉȾ/ȶȾ, ɖɌɖ ɛɜɚɏəɚɝɞɔɣɑɝɖɔɡ ɠɌɖɞɚɜɚɎ 

ɛɜɔ ɜɌɖɑ ɞɑɗɌ ɘɌɞɖɔ. Ƚ ɞɚɣɖɔ ɓɜɑəɔɫ ɎɧɒɔɎɌɑ-

ɘɚɝɞɔ, ɏɗɌɎəɧɘɔ ɠɌɖɞɚɜɌɘɔ ɜɔɝɖɌ ɛɜɔ ɐɌəəɚɘ 

ɛɜɚɢɑɝɝɑ ɫɎɗɫɪɞɝɫ ɏɔɝɞɚɗɚɏɔɣɑɝɖɔɕ ɞɔɛ ɚɛɟɡɚ-

ɗɔ, ɝɞɌɐɔɫ (FIGO), ɏɗɟɍɔəɌ ɔəɎɌɓɔɔ ɘɔɚɘɑɞɜɔɫ, 

əɌɗɔɣɔɑ ɔəɎɌɓɔɔ ɤɑɕɖɔ ɘɌɞɖɔ, ɗɔɘɠɚɎɌɝɖɟ-

ɗɫɜəɧɡ ɛɜɚɝɞɜɌəɝɞɎ. ȹɌ ɐɌəəɧɕ ɘɚɘɑəɞ ɝɣɔɞɌ-

ɑɞɝɫ, ɣɞɚ ɐɚɝɞɚɎɑɜəɌɫ ɚɢɑəɖɌ ɍɚɗɨɤɑɕ ɣɌɝɞɔ 

ɐɌəəɧɡ ɠɌɖɞɚɜɚɎ ɎɚɓɘɚɒəɌ ɗɔɤɨ ɛɜɔ ɚɛɑɜɌɢɔ-

ɚəəɚɘ ɝɞɌɐɔɜɚɎɌəɔɔ. Husby  JA. et al. ɟɞɎɑɜ-

ɒɐɌɑɞ, ɣɞɚ ɞɌɖɔɑ ɛɚɖɌɓɌɞɑɗɔ, ɖɌɖ SUVmax  

(ɝɞɌəɐɌɜɞɔɓɔɜɚɎɌəəɧɕ ɟɜɚɎɑəɨ ɓɌɡɎɌɞɌ ȼɀȻ), 

SUVmean , MTV  (ɘɑɞɌɍɚɗɔɣɑɝɖɔɕ ɚɍɦɑɘ ɚɛɟɡɚ-

ɗɔ), TLG (ɚɍɥɔɕ ɏɗɔɖɚɗɔɓ ɚɛɟɡɚɗɔ) ɓəɌɣɔɞɑɗɨəɚ 

ɖɚɜɜɑɗɔɜɟɪɞ ɝɚ ɝɞɑɛɑəɨɪ ɐɔɠɠɑɜɑəɢɔɜɚɎɖɔ 

ɚɛɟɡɚɗɔ, ɏɗɟɍɔəɚɕ ɛɚɜɌɒɑəɔɫ ɘɔɚɘɑɞɜɔɫ ɔ 

əɌɗɔɣɔɑɘ ɘɑɞɌɝɞɌɞɔɣɑɝɖɚɏɚ ɛɚɜɌɒɑəɔɫ ɗɔɘɠɌ-

ɞɔɣɑɝɖɔɡ ɟɓɗɚɎ [32]. Ȼɚ ɘəɑəɔɪ Kitajima  K., SU-

Vmax  əɌɛɜɫɘɟɪ ɖɚɜɜɑɗɔɜɟɑɞ ɝ ɛɚɖɌɓɌɞɑɗɑɘ ɚɍ-

ɥɑɕ ɎɧɒɔɎɌɑɘɚɝɞɔ ɛɌɢɔɑəɞɚɎ. ȹɌ ɛɜɔɘɑɜɑ 62 

ɔ 57 ɍɚɗɨəɧɡ Liu  ɔ Kitajima  K. ɝɚɚɍɥɌɪɞ ɚ ɛɜɚ-

ɏəɚɝɞɔɣɑɝɖɚɕ ɓəɌɣɔɘɚɝɞɔ ɛɚɖɌɓɌɞɑɗɑɕ MTV  ɔ 

SUVmax  Ɏ ɛɚɫɎɗɑəɔɔ ɜɑɢɔɐɔɎɚɎ ȼȾȸ [33, 34]. 

ȬəɌɗɚɏɔɣəɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɛɜɚɎɑɗɔ 

Walentowicz -Sadlecka et al., ɛɚ ɜɑɓɟɗɨɞɌɞɌɘ ɖɚ-

ɞɚɜɚɏɚ ɍɧɗɚ ɚɛɜɑɐɑɗɑəɚ, ɣɞɚ ɛɜɔ ɓəɌɣɑəɔɫɡ SU-

Vmax  Ɏɧɤɑ 17,7 ɛɚɫɎɗɫɑɞɝɫ Ɏɧɝɚɖɔɕ ɤɌəɝ ɜɑ-

ɢɔɐɔɎɌ, Ɍ ɛɚɖɌɓɌɞɑɗɨ ɎɧɒɔɎɌɑɘɚɝɞɔ, ɝɚɚɞɎɑɞ-

ɝɞɎɑəəɚ, ɝəɔɒɌɑɞɝɫ [35]. Seo Young Kang et al . 

ɔɓɟɣɌɗɔ ɛɜɚɏəɚɝɞɔɣɑɝɖɟɪ ɓəɌɣɔɘɚɝɞɨ ɛɚɖɌɓɌɞɑ-

ɗɫ IFH  (ɏɑɞɑɜɚɏɑəəɚɝɞɨ ɓɌɡɎɌɞɌ ȼɀȻ) ɔ ɛɜɔɤɗɔ ɖ 

ɎɧɎɚɐɟ, ɣɞɚ ɣɑɘ Ɏɧɤɑ ɓəɌɣɑəɔɑ ɐɌəəɚɏɚ ɛɚɖɌ-

ɓɌɞɑɗɫ, ɞɑɘ Ɏɧɤɑ ɤɌəɝ ɜɌɓɎɔɞɔɫ ɜɑɢɔɐɔɎɌ ɓɌ-

ɍɚɗɑɎɌəɔɫ [36]. Ȯ ɑɥɑ ɚɐəɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɌɎ-

ɞɚɜɧ ɟɞɎɑɜɒɐɌɪɞ, ɣɞɚ ɛɚɖɌɓɌɞɑɗɨ SUVmax  ɛɑɜ-

Ɏɔɣəɚɕ ɚɛɟɡɚɗɔ ɍɧɗ ɞɑɝəɚ ɝɎɫɓɌə ɝ ɏɗɟɍɔəɚɕ 

ɛɚɜɌɒɑəɔɫ ɘɔɚɘɑɞɜɔɫ, əɌɗɔɣɔɫ ɔəɎɌɓɔɔ ɤɑɕɖɔ 

ɘɌɞɖɔ [28]. Antonsen et al. Ɏ ɔɝɝɗɑɐɚɎɌəɔɔ ɝ 268 

ɛɌɢɔɑəɞɖɌɘɔ ɛɚɖɌɓɌɗ, ɣɞɚ ɣɑɘ Ɏɧɤɑ ɓəɌɣɑəɔɫ 

SUVmax , ɞɑɘ Ɏɧɤɑ ɚɖɌɓɧɎɌɑɞɝɫ ɝɞɌɐɔɫ ɛɚ FIGO 

[37]. Ȱɚɛɚɗəɔɞɑɗɨəɚ, ɛɚ əɌɍɗɪɐɑəɔɫɘ Tamaki  

Yahata  et. al., ɓəɌɣɑəɔɫ SUVmax  ɛɑɜɎɔɣəɚɕ 

ɚɛɟɡɚɗɔ ɞɑɗɌ ɘɌɞɖɔ ɍɚɗɑɑ 7,3 ɛɜɔɎɚɐɔɗɔ ɖ ɝɟ-

ɥɑɝɞɎɑəəɚ ɍɚɗɑɑ əɔɓɖɔɘ ɓəɌɣɑəɔɫɘ ɚɍɥɑɕ Ɏɧ-

ɒɔɎɌɑɘɚɝɞɔ [38]. 

ȮɌɒəɧɘ Ɍɝɛɑɖɞɚɘ ɫɎɗɫɑɞɝɫ ɎɧɫɎɗɑəɔɑ 

ɜɑɢɔɐɔɎɚɎ ɜɌɖɌ ɞɑɗɌ ɘɌɞɖɔ ɛɚɝɗɑ ɛɜɚɎɑɐɑəəɚɏɚ 

ɗɑɣɑəɔɫ. ȾɜɌɐɔɢɔɚəəɚ, Ɏ ɐɌəəɚɘ ɖɚəɞɑɖɝɞɑ, ɔɝ-

ɛɚɗɨɓɟɪɞɝɫ ȿȳȴ, ȶȾ ɔ ɚɛɜɑɐɑɗɑəɔɑ ɟɜɚɎəɫ ɚə-

ɖɚɘɌɜɖɑɜɌ ȽȬ-125 Ɏ ɖɜɚɎɔ. ȺɝəɚɎəɌɫ ɝɗɚɒ-

əɚɝɞɨ ɓɌɖɗɪɣɌɑɞɝɫ Ɏ ɞɚɘ, ɣɞɚ ɛɚɝɗɑɐəɔɕ ɘɌɗɚ 

ɝɛɑɢɔɠɔɣɑə, Ɍ ɛɜɔ ɔɝɛɚɗɨɓɚɎɌəɔɔ ɞɜɌɐɔɢɔɚə-

əɧɡ ɘɑɞɚɐɚɎ ɔɝɝɗɑɐɚɎɌəɔɫ ɓɌɣɌɝɞɟɪ ɝɗɚɒəɚ 

ɐɔɠɠɑɜɑəɢɔɜɚɎɌɞɨ ɛɚɝɞɞɑɜɌɛɑɎɞɔɣɑɝɖɔɑ ɔɓɘɑ-

əɑəɔɫ ɔ ɜɑɢɔɐɔɎ. Ȼɚɡɚɒɑɏɚ ɘəɑəɔɫ Ɏ ɚɞəɚɤɑ-

əɔɔ ȽȬ-125 ɛɜɔɐɑɜɒɔɎɌɑɞɝɫ ȽɚɗɚɛɚɎɌ Ȭ.ȱ. ɔ 

ɝɚɌɎɞɚɜɧ [39]. Ȼɚ ɐɌəəɧɘ Saga T ɔ Katajima  K., 
18F-FDG ȻɉȾ/ȶȾ Ɏ ɍɚɗɨɤɔəɝɞɎɑ ɝɗɟɣɌɑɎ ɚɛɜɑ-

ɐɑɗɫɑɞ əɌɗɔɣɔɑ ɜɑɢɔɐɔɎɌ, ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ɔ 

ɝɛɑɢɔɠɔɣəɚɝɞɨ ɘɑɞɚɐɌ ɚɢɑəɔɎɌɑɞɝɫ Ɏ 93-100% 

ɔ 78-93% ɝɚɚɞɎɑɞɝɞɎɑəəɚ [40, 41]. Bollineni et al. 

ɛɜɚɎɑɗ ɘɑɞɌɌəɌɗɔɓ ɝɞɌɞɑɕ, ɖɌɝɌɪɥɔɡɝɫ ɜɑɢɔ-

ɐɔɎɌ ȼȾȸ [42]. Ȼɚ ɑɏɚ ɐɌəəɧɘ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ 

ɔ ɝɛɑɢɔɠɔɣəɚɝɞɨ ɘɑɞɚɐɌ ɐɚɝɞɔɏɗɌ 95% ɔ 91% 

ɝɚɚɞɎɑɞɝɞɎɑəəɚ. Ȯ ɚɐəɚɘ ɔɓ ɔɝɝɗɑɐɚɎɌəɔɕ, Ɏ 

15% ɝɗɟɣɌɑɎ, ɔɝɛɚɗɨɓɟɫ 18F-FDG ȻɉȾ/ȶȾ, ɟɐɌ-

ɗɚɝɨ ɎɧɫɎɔɞɨ ɜɑɢɔɐɔɎ, əɑ ɚɛɜɑɐɑɗɫɎɤɔɕɝɫ ɛɜɔ 

ɐɜɟɏɔɡ ɘɑɞɚɐɌɡ ɔɝɝɗɑɐɚɎɌəɔɫ. 

ȳɌɖɗɪɣɑəɔɑ. 

Ȯ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ ɚɞɝɟɞɝɞɎɟɑɞ ɝɞɌəɐɌɜ-

ɞɔɓɚɎɌəəɧɕ ɛɚɐɡɚɐ Ɏ ɚɛɜɑɐɑɗɑəɔɔ ɐɚɝɞɌɞɚɣəɚɏɚ 

ɚɍɦɑɘɌ ɛɜɑɐɚɛɑɜɌɢɔɚəəɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɛɜɔ ɜɌ-

ɖɑ ɞɑɗɌ ɘɌɞɖɔ. ȾɌɖɔɑ ɞɜɌɐɔɢɔɚəəɧɑ ɘɑɞɚɐɔɖɔ 

ɔɝɝɗɑɐɚɎɌəɔɫ, ɖɌɖ ȿȳȴ, ȶȾ, ȸȼȾ, ɫɎɗɫɪɞɝɫ ɐɚ-

ɝɞɟɛəɧɘɔ, əɚ ɔɘɑɪɞ ɜɫɐ ɝɟɥɑɝɞɎɑəəɧɡ ɚɏɜɌəɔ-

ɣɑəɔɕ. ȹɑɝɘɚɞɜɫ əɌ ɞɚ, ɣɞɚ ɐɚɝɞɟɛəɚɝɞɨ Ɏɧɛɚɗ-

əɑəɔɫ 18F-FDG ȻɉȾ/ȶȾ Ɏ ȼɚɝɝɔɔ ɓəɌɣɔɞɑɗɨəɚ 

əɔɒɑ, ɣɑɘ ɞɜɌɐɔɢɔɚəəɧɡ ɘɑɞɚɐɔɖ, ɎɧɝɚɖɌɫ 

ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ɔ ɝɛɑɢɔɠɔɣəɚɝɞɨ ɘɑɞɚɐɌ, Ɏ 

ɚɝɚɍɑəəɚɝɞɔ ɐɗɫ ɎɧɫɎɗɑəɔɫ ɚɞɐɌɗɑəəɧɡ ɘɑɞɌ-

ɝɞɌɓɚɎ, ɐɑɗɌɪɞ ɑɏɚ əɌɔɍɚɗɑɑ ɛɑɜɝɛɑɖɞɔɎəɧɘ, 

ɛɚɓɎɚɗɫɫ ɛɗɌəɔɜɚɎɌɞɨ ɚɍɦɑɘ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ 

ɎɘɑɤɌɞɑɗɨɝɞɎɌ. Ȯɚɓɘɚɒəɚɝɞɨ ɍɚɗɑɑ ɜɌəəɑɏɚ ɔ 

ɞɚɣəɚɏɚ ɎɧɫɎɗɑəɔɫ ɜɑɢɔɐɔɎɌ ɜɌɖɌ ɞɑɗɌ ɘɌɞɖɔ 

ɫɎɗɫɑɞɝɫ ɝɟɥɑɝɞɎɑəəɧɘ ɛɜɑɔɘɟɥɑɝɞɎɚɘ 18F-

FDG ȻɉȾ/ȶȾ ɛɑɜɑɐ ɐɜɟɏɔɘɔ ɘɑɞɚɐɔɖɌɘɔ ɔɝɝɗɑ- 
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ȼɔɝ. 3 ɍ (Fig. 3 Ɏ) 

ȼɔɝ. 3.  ȻɉȾ/ȶȾ Ɏɝɑɏɚ ɞɑɗɌ ɝ 18F-FDG, ɌɖɝɔɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ. 

ȭɚɗɨəɌɫ Ȱ. ɝ ɏɔɝɞɚɗɚɏɔɣɑɝɖɔ ɎɑɜɔɠɔɢɔɜɚɎɌəəɧɘ ɜɌɖɚɘ ɞɑɗɌ ɘɌɞɖɔ, 54 ɏɚɐɌ.  

Ɍ ð FUSION, ɍ ð ȻɉȾ. Ⱥɛɜɑɐɑɗɫɑɞɝɫ əɑɍɚɗɨɤɔɡ ɜɌɓɘɑɜɚɎ ɚɣɌɏ əɌɖɚɛɗɑəɔɫ ȼɀȻ Ɏ ɛɑɣɑəɔ (ɝɞɜɑɗɖɌ). Ȼɚɝɗɑ 

ɍɔɚɛɝɔɔ ɍɧɗ ɛɚɐɞɎɑɜɒɐɑə ɘɑɞɌɝɞɌɓ ɜɌɖɌ ɞɑɗɌ ɘɌɞɖɔ (ɝɚɍɝɞɎɑəəɚɑ əɌɍɗɪɐɑəɔɑ). 

Fig. 3. Full body 18F -FDG PET/CT in 54-year -old patient with histologically proven endometrial cancer. 

Axial view.  

Ɍ ð FUSION, b ð PET. On FUSION and PET scans there is a small lesion with high radiotracer accumulation in 

liver (arrow). After the biopsy histopathology diagnosis - endometr ial cancer metastasis (our images).  

 

ȼɔɝ. 4 Ɍ (Fig. 4 Ɍ) 

 

ȼɔɝ. 4 ɍ (Fig. 4 Ɏ) 

ȼɔɝ. 4.  ȻɉȾ/ȶȾ Ɏɝɑɏɚ ɞɑɗɌ ɝ 18F-FDG, ɌɖɝɔɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ. 

ȭɚɗɨəɌɫ Ȭ. ɝ ɏɔɝɞɚɗɚɏɔɣɑɝɖɔ ɎɑɜɔɠɔɢɔɜɚɎɌəəɧɘ ɜɌɖɚɘ ɞɑɗɌ ɘɌɞɖɔ, 53 ɏɚɐɌ.  

Ɍ ð FUSION, ɍ ð ȻɉȾ. ȮɔɓɟɌɗɔɓɔɜɟɪɞɝɫ ɟɎɑɗɔɣɑəəɧɑ ɛɌɜɌɌɚɜɞɌɗɨəɧɑ ɗɔɘɠɌɞɔɣɑɝɖɔɑ ɟɓɗɧ ɝ ɏɔɛɑɜɠɔɖɝɌ-

ɢɔɑɕ ɀȰȯ (ɝɞɜɑɗɖɌ). Ȼɚ ɐɌəəɧɘ ɏɔɝɞɚɗɚɏɔɣɑɝɖɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɍɧɗɔ ɛɚɐɞɎɑɜɒɐɑəɧ ɘɑɞɌɝɞɌɓɧ ɜɌɖɌ ɞɑɗɌ 

ɘɌɞɖɔ (ɝɚɍɝɞɎɑəəɚɑ əɌɍɗɪɐɑəɔɑ). 

Fig. 4. Full body 18F -FDG PET/CT in 53-year -old patient with histologica lly proven endometrial cancer. 

Axial view.  

Ɍ ð FUSION, b ð PET. On FUSION and PET scans there are several enlarged paraaortic lymph nodes with high 

FDG uptake (arrow). After the biopsy histopathology diagnosis ð endometrial cancer metastasis (our images).   
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ɐɚɎɌəɔɫ. Ƚ ɛɚɘɚɥɨɪ ɌəɌɗɔɓɌ ɠɟəɖɢɔɚəɌɗɨəɧɡ 

ɔɓɘɑəɑəɔɕ Ɏ ɞɑɗɑ ɘɌɞɖɑ (ɎɧɜɌɒɑəəɧɡ ɛɚɗɟɖɚ-

ɗɔɣɑɝɞɎɑəəɚ) ɛɚɫɎɗɫɑɞɝɫ Ɏɚɓɘɚɒəɚɝɞɨ ɛɜɚɏəɚ-

ɓɔɜɚɎɌɞɨ ɜɑɓɟɗɨɞɌɞ ɛɜɚɎɑɐɑəəɚɏɚ ɗɑɣɑəɔɫ, Ɏɧ-

ɒɔɎɌɑɘɚɝɞɨ ɛɌɢɔɑəɞɌ ɔ Ɏɑɜɚɫɞəɚɝɞɨ Ɏɚɓəɔɖəɚ-

Ɏɑəɔɫ ɛɚɞɑəɢɔɌɗɨəɚɏɚ ɜɑɢɔɐɔɎɌ ɓɌɍɚɗɑɎɌəɔɫ. 

ȿɣɔɞɧɎɌɫ ɚɏɜɌəɔɣɑəəɚɑ ɖɚɗɔɣɑɝɞɎɚ əɌɟɣəɧɡ 

ɔɝɝɗɑɐɚɎɌəɔɕ, ɖɌɝɌɪɥɔɡɝɫ Ɏɚɓɘɚɒəɚɝɞɑɕ ɛɜɔ-

ɘɑəɑəɔɫ 18F-FDG ȻɉȾ/ȶȾ Ɏ ɟɞɚɣəɫɪɥɑɕ ɐɔɌ-

ɏəɚɝɞɔɖɑ ɜɌɖɌ ɞɑɗɌ ɘɌɞɖɔ, ɐɌəəɌɫ ɞɑɘɌ ɞɜɑɍɟɑɞ 

ɐɌɗɨəɑɕɤɑɏɚ ɔɓɟɣɑəɔɫ.  

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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IMAGING MODALITIES IN OVARIAN CAN CER: ROLE IN PATIENT MANAGEMENT 
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Kolesnikova  O.G.3, Sukhih G.T.1 

 
urpose.  To analyze the data available in the modern scientific medical liter ature on 

con temporary aspects of the diagnosis, staging and diffe rential treatment ta ctics in 

patients with epithe -lial ovarian cancer.  

Materials and methods.  Research method used in this article is the systematic 

analysis of the medical literature, including Pubmed and ClinicalTrials.gov.  

Results.  This article attemp ts to summarize the worldwide experience of modern 

medicine in management of epithelial ovarian cancer. The current version of the ovarian 

cancer classification is described. The possibilities of imaging techniques and their place in 

the staging are determ ined. The accurate criteria for tumor resectability assessment and the 

main treatment tactics are given in details. The possibilities of imaging methods in trea t-

ment control and monitoring treatment response are provided. The leading imaging modal i-

ties for  recu rrent disease evaluation are delineated.  

Conclusion.  Ovarian cancer is a serious diagnostic challenge in terms of differential 

diagno -sis, staging and selection of optimal treatment strategy. Proper use of visualization 

modal ities allows better manage ment of primary and recurrent ovarian cancer. Moreover, it 

is ne cessary to conduct further investigations aimed at developing well -defined diagnostic 

protocols in monitoring during treatment in order to obtain response evaluation with min i-

mal time delay.  

  

Keywords : ovarian cancer, imaging modalities, staging, MRI, optimal cytoreduction, 

resectability assessment, treatment control.  
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ɑɗɨ. CɔɝɞɑɘɌɞɔɣɑɝɖɔɕ ɚɍɓɚɜ ɐɌəəɧɡ, əɌɖɚɛɗɑəəɧɡ Ɏ ɝɚɎɜɑɘɑəəɚɕ əɌɟɣəɚɕ 

ɘɑɐɔɢɔəɝɖɚɕ ɗɔɞɑɜɌɞɟɜɑ ɛɚ ɎɚɛɜɚɝɌɘ ɌɖɞɟɌɗɨəɧɡ ɛɜɚɍɗɑɘ ɐɔɌɏəɚɝɞɔɖɔ, ɝɞɌ-

ɐɔɜɚɎɌəɔɫ ɔ ɐɔɠɠɑɜɑəɢɔɜɚɎɌəəɚɕ ɞɌɖɞɔɖɔ ɗɑɣɑəɔɫ ɛɌɢɔɑəɞɚɖ ɝ ɩɛɔɞɑɗɔ-

Ɍɗɨəɧɘ ɜɌɖɚɘ ɫɔɣəɔɖɌ.  

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. ȸɑɞɚɐ ɔɝɝɗɑɐɚɎɌəɔɫ, ɔɝɛɚɗɨɓɚɎɌəəɧɕ Ɏ ɐɌəəɚɕ ɝɞɌɞɨɑ, - 

ɩɞɚ  ɝɔɝɞɑɘɌɞɔɣɑɝɖɔɕ ɌəɌɗɔɓ ɚɞɑɣɑɝɞɎɑəəɧɡ ɔ ɓɌɜɟɍɑɒəɧɡ ɘɑɐɔɢɔəɝɖɔɡ ɔɝɞɚɣəɔɖɚɎ. 

ȼɑɓɟɗɨɞɌɞɧ.  Ȯ ɐɌəəɚɕ ɝɞɌɞɨɑ ɛɜɑɐɛɜɔəɫɞɌ ɛɚɛɧɞɖɌ ɚɍɚɍɥɔɞɨ ɚɛɧɞ ɝɚɎɜɑɘɑə-

əɚɕ ɘɑɐɔɢɔəɧ Ɏ Ɏɑɐɑəɔɔ ɩɛɔɞɑɗɔɌɗɨəɚɏɚ ɜɌɖɌ ɫɔɣəɔɖɌ. ȻɜɔɎɑɐɑəɌ ɝɚɎɜɑɘɑəəɌɫ Ɏɑɜ-

ɝɔɫ ɖɗɌɝɝɔɠɔɖɌɢɔɔ ɜɌɖɌ ɫɔɣəɔɖɚɎ. Ⱥɛɜɑɐɑɗɑəɧ Ɏɚɓɘɚɒəɚɝɞɔ ɔ ɘɑɝɞɚ ɘɑɞɚɐɚɎ ɗɟɣɑɎɚɕ 

ɐɔɌɏəɚɝɞɔɖɔ Ɏ ɝɞɌɐɔɜɚɎɌəɔɔ. Ȼɚɐɜɚɍəɚ ɚɛɔɝɌəɧ ɞɚɣəɧɑ ɖɜɔɞɑɜɔɔ ɐɗɫ ɚɢɑəɖɔ ɜɑɓɑɖɞɌ-

ɍɑɗɨəɚɝɞɔ ɚɛɟɡɚɗɔ ɔ ɚɝəɚɎəɧɑ ɘɑɞɚɐɧ ɗɑɣɑəɔɫ. ȻɜɑɐɝɞɌɎɗɑəɌ ɛɑɜɝɛɑɖɞɔɎɌ ɔɝɛɚɗɨɓɚɎɌ-

əɔɫ ɘɑɞɚɐɚɎ ɎɔɓɟɌɗɔɓɌɢɔɔ Ɏ ɖɚəɞɜɚɗɑ ɗɑɣɑəɔɫ ɔ ɘɚəɔɞɚɜɔəɏɑ ɚɞɎɑɞɌ əɌ ɛɜɚɎɚɐɔɘɟɪ 

ɞɑɜɌɛɔɪ. ȺɛɔɝɌəɧ Ɏɑɐɟɥɔɑ ɘɑɞɚɐɧ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɐɗɫ ɚɛɜɑɐɑɗɑəɔɫ ɜɑɢɔɐɔɎɌ 
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ɓɌɍɚɗɑɎɌəɔɫ.  

ȳɌɖɗɪɣɑəɔɑ. ȼɌɖ ɫɔɣəɔɖɌ ɛɜɑɐɝɞɌɎɗɫɑɞ ɝɚɍɚɕ ɝɑɜɨɑɓəɟɪ ɛɜɚɍɗɑɘɟ ɝ ɞɚɣɖɔ ɓɜɑ-

əɔɫ ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɕ ɐɔɌɏəɚɝɞɔɖɔ, ɝɞɌɐɔɜɚɎɌəɔɫ ɔ ɎɧɍɚɜɌ ɚɛɞɔɘɌɗɨəɚɏɚ ɘɑɞɚɐɌ ɗɑ-

ɣɑəɔɫ. ȹɌɐɗɑɒɌɥɑɑ ɔɝɛɚɗɨɓɚɎɌəɔɑ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɡ ɘɑɞɚɐɚɎ ɛɚɓɎɚɗɫɑɞ əɌɔɗɟɣɤɑɑ Ɏɑ-

ɐɑəɔɑ ɛɌɢɔɑəɞɚɎ ɝ ɛɑɜɎɔɣəɧɘ ɔ ɜɑɢɔɐɔɎɔɜɟɪɥɔɘ ɜɌɖɚɘ ɫɔɣəɔɖɚɎ. ȭɚɗɑɑ ɞɚɏɚ, əɑɚɍ-

ɡɚɐɔɘɧ ɐɌɗɨəɑɕɤɔɑ ɔɝɝɗɑɐɚɎɌəɔɫ, əɌɛɜɌɎɗɑəəɧɑ əɌ ɜɌɓɜɌɍɚɞɖɟ ɣɑɞɖɔɡ ɐɔɌɏəɚɝɞɔɣɑ-

ɝɖɔɡ ɛɜɚɞɚɖɚɗɚɎ Ɏ ɘɚəɔɞɚɜɔəɏɑ ɝɛɑɢɔɠɔɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ, ɝ ɢɑɗɨɪ ɛɚɗɟɣɑəɔɫ ɚɢɑəɖɔ 

ɚɞɎɑɞɌ ɚɛɟɡɚɗɔ ɝ ɘɔəɔɘɌɗɨəɧɘ ɔəɞɑɜɎɌɗɚɘ.   
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ntroduction.  

According to national statistics, 14030 cases 

of ovarian cancer were regi stered in 2017 in 

the Russian Federation [1]. It represents 

2.38% malignant ne oplasms inc idence in 

women. Ovarian cancer is the third most co mmon 

malignancy of the female genital tract, occu rring 

less frequently than cancers of the endom etrium 

and cervix [1]. The average age of the cases in 

2016 was 59 years (in 2006 ñ 58.3 years). During 

the past decade ovarian cancer incidence rate 

tends to increase and in 2016 incidence reached 

17.81 cases per 100,000 women per year [2]. O b-

viously, the reason lies in the fe atures of the sex 

and age pyramid of the Russian population: a 

high proport ion of women over 50 years, when the 

incidence is maximal, as well as a low fertility 

rate. There is a spur increase in ovar ian cancer 

incidence after the age of 40, taking max imum at 

65 -69 years (39,07 cases per 100,000 women per 

year) and then slowly d ecreases [2].  

 Ovarian cancer represents the seventh 

most common cause of cancer mortality in women 

in Russia [2].  Number of deaths from it in Russia 

in 2016 was 7 645, it makes 5,17% in common 

cancer mortality rate [2]. The mortality was 9.71 

per 100,000 women per year. In the age group of 

50 -54 years ovarian cancer represents the second 

cause of cancer death (9.15%) after breast cancer. 

In the age category 55 -59 years there has been a 

similar situation (7.96% of cancer death). There 

are different reasons of ovarian cancer -associated 

mortality. The main reason is its late detection, 

when the disease spreads throughout the pelvis 

and beyond it. Approximately 2/3 of patients are 

diagnosed at an advanced tumor stage with di s-

tant metastases (39% for stage III a nd 19.5% for 

stage IV) and  only 39.4% of women have stage I -II 

[1]. According to statistics, cancer survival has got 

better but for ovarian cancer it is only a slight i m-

provement. Mortality of patients during the first 

year after the initial diagnosis in 2017 is 20.9 %. 

Positive dynamics in 10 recent years can be noted 

in Russia. Thus, in 2007 27.4% of ovarian cancer 

patients died in the first year. The 5 -year survival 

rate is more than 60% [1]. It is better with the ea r-

ly -stage diagnosis and constitutes 8 0%. Convers e-

ly, the 5 -year survival rate for women diagnosed 

with advanced stages disease is about 30% [1]. In 

this case, even with the help of additional chem o-

therapy and extensive surgery the possibility of 

tumor recurrence has high probability.  

 Lifeti me risk for developing ovarian cancer 

is 1,22% [2]. The main factor associated with the 

highest increase in cancer risk is genetic predi s-

position which is present of BDCA1 or BRCA2 

mutations [15]. Cancer in first -degree relative hi s-

tory, previous cancer di agnosis, nulliparity, pos t-

menopausal status, lack of breastfeeding,  lack of 

hormonal contraception use and endometriosis 

are commonly known as risk factors in ovarian 

cancer [15] [16]. Comparable data were published 

in USA. On the contrary, ovarian cancer  incidence 

rate tends to decrease in the past years there [3]. 

The remaining indicators are comparable with 

domestic data [4] [5]. It is estimated that there will 

be 22,240 new ovarian cancer cases and 14,070 

cancer deaths in 2018 in the USA [4].  

 At the moment it is known that the term 

çovarian cancerè includes dissimilar cancer sub-

types. This heterogeneous group differs in etiol o-

gy, pathogenesis, prognosis and molecular patho l-

ogy [5] [6] [7]; moreover, some of subtypes derives 

outside of the ovary [8] [9 ]. This review focuses on 

epithelial ovarian cancer as it is 90% of all ovarian 

cancers (5% accounts for germ cell and 5% for sex 

cord and stromal) [10]. According to the new WHO 

Classification of Ovarian Cancer there are seven 

I 
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primary subtypes: serous, mu cinous, seromuci n-

ous, endometrioid, clear -cell, Brenner tumors and 

undifferentiated carcinoma [11]. Approximatly 35 -

40% of epithelial ovarian cancer accounts for s e-

rous carcinoma. This histologic subtype is usually 

diagnosed at late stages and has the larg est co n-

tribution to ovarian cancer mortality [9] [12].  

 In addition to the WHO histological class i-

fication, a dualistic model of pathogenesis based 

on the latest advances in pathology and molecular 

biology has now been established. According to 

this theory , epithelial ovarian tumors are divided 

into carcinomas of type I and II.  

 Type I tumors include endometrioid, clear 

cell, seromucinous, low -grade serous, mucinous 

carcinomas and malignant Brenner tumors. This 

type is characterized by low malignant potent ial, 

long -term asymptomatic and is often diagnosed in 

the early stage of the tumor process [13]. As for 

molecular genetic feature presence of mutations in 

KRAS, BRAF, ERBB2, MAP, ERK, LTEN, PIK3CA, 

ARID1A is typical for this group of tumors. More o-

ver, type  I has genetic stability. Carcinomas from 

this group develop from benign extra -ovarian foci 

that implant on the ovary and may undergo m a-

lignant transformation [14].  

 High -grade serous carcinomas, high -grade 

endometrioid, carcinosarcomas and undifferent i-

ated carcinomas represent type II tumors [14]. The 

main molecular markers of this group are TP53 

gene mutation and BRCA1/2 dysfunction [13] 

Tumors of this type develop mainly from intraep i-

thelial carcinoma of the fallopian tube and subs e-

quently spread to the  ovary and other extraovar i-

an tissues [14].  

 Epithelial ovarian cancer has three degrees 

of malignancy: benign, malignant and borderline if 

tumor has all the features of malignant neoplasms 

except stromal invasion [15].  

Staging . 

According to the FIGO or T NM classific a-

tions ovarian cancer is staged surgically. Cancer 

staging is pivotal as it allows to predict patient 

outcome and to plan the most appropriate ma n-

agement of the disease. The First International 

Federation of Gynecology and Obstetrics (FIGO) 

ovarian cancer staging system was developed in 

1973 and then was twice revised in 1988 and 

2014 [17] [18]. The main purpose of 2014 review 

was to reflect cumulative data in understanding of 

the origin, biology, immunohistochemistry, gene t-

ics, histopathologica l features, pathogenesis, 

prognosis and response to the chemotherapy of 

EOC [7] [17] [19] [20]. The main changes are given 

in detail in the description of the stages.  

 Findings obtained during the operation are 

the main criteria for FIGO classification [15 ]. Su r-

gery consists of several main steps such as total 

abdominal hysterectomy, bilateral salpingo -

oophorectomy, removal of pelvic and para -aortic 

lymph nodes and omentum with laparotomic a c-

cess and multiple peritoneal biopsies throughout 

the pelvis and up per abdomen. Received material 

needed to be identify for histological grade and 

cytological type.  

 The principal difference between old and 

new variants of FIGO Classification is that in new 

version fallopian tube and primary peritoneal ca n-

cer are classifi ed in association with ovarian ca n-

cer due to common origin. To date this cancers 

are no longer distinguished as separate diversities 

and in that way have the same staging [21].  

Revised FIGO Classification  

Stage I  

At this stage ovarian cancer is diagnosed o n-

ly in 15% of cases [3] [4]. Most patients at the time 

of the diagnosis are in advanced stages. However, 

the percentage of five -year survival rates at stage I 

is from 87 % to 93% [4].  

 Stage I ovarian cancer is limited to 1 (stage 

IA) or to 2 (stage IB) ov aries. In 2014 classification 

version time and conditions under which capsule 

rupture undergone are valuable. If there is an i n-

traoperative spill it is IC1 stage and IC2 for cases 

with rupture unrelated to surgery. It is necessary 

to undertake the cytologi cal examination of per i-

toneal washes or ascites in situations with tumor 

rupture [17].  

 It is important to note that patients su s-

pected for stage I ovarian cancer incur intraoper a-

tive validation for borderline ovarian tumour. This 

converse from malignant neoplasm often occurs in 

young patients and lets to perform organ -

preserving surgery.  

Stage II  

Diagnosis at this stage seems challenging. 

Conditions with stage II characteristics can be d e-

termined from 16% to 20% of tumors [4].  

 This stage can be defined as an involv e-

ment of the pelvic organs located intraperitoneal 

in close proximity to the ovaries and fallopian 

tubes but with no tumor spread beyond the pelvis. 

The main features that need to be relied upon in 

diagnosing stage II are the implication of eit her 

one or both ovaries or fallopian tubes with exte n-

sions and/or implants on the surface of the ute r-

us and tubes or a combination of these characte r-

istic, or the tumor spreading to other intraperit o-

neal organs within the pelvis. It should be noted 

that th e tumor at this stage is amenable to adj u-

vant chemotherapy. Stage 1C was considered u n-

necessary and was removed from the updated ve r-

sion [17].  

Stage III  

Stage III includes conditions with one or two 

ovaries or fallopian tubes involvement, or primary 

perito neal cancer, with cytologically or histolog i-

cally confirmed spread to the peritoneum outside 

the pelvis and metastases to the retroper itoneal 

lymph nodes or both of these conditions [17]. The  
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Table  ʈ1.   2014 FIGO and TNM staging for ovarian, fallopian tube and peritoneal cancer  

FIGO stage Subcategory Definition TNM stage 

I Tumor confined to ovaries or fallopian tubes 

A Tumor one ovary (capsule intact) or fallopian tube T1a-N0-M0 

B Tumor both ovaries (capsules intact) or fallopian tubes T1b-N0-M0 

C Tumor one or both ovaries or fallopian tubes, with any of the 

following: 

 

C1: Surgical spill  

 

C2: Capsule ruptured before surgery or tumor on ovarian or fal-

lopian tube surface  

 

C3: Malignant cells in the ascites or peritoneal washings  

 

 

 

T1c1-N0-M0 

 

T1c2-N0-M0  

 

 

T1c3-N0-M0  

II  Tumor involves one or both ovaries or fallopian tubes with pelvic extension (below the pelvic brim) or pri-

mary peritoneal cancer 

A Extension and/or implants on uterus and/or fallopian tubes and/ 

or ovaries T2a-N0-M0 

B Extension to other pelvic intraperitoneal tissues T2b-N0-M0 

III  Tumor involves one or both ovaries or fallopian tubes or primary peritoneal cancer with cytologically or his-

tologically confirmed spread to the peritoneum outside the pelvis and/or metastasis to the retroperitoneal 

lymph nodes  

A A1: Positive retroperitoneal lymph nodes only (cytologically or 

histologically proven):  

 

A1(i) Metastasis Ò 10 mm 

A1(ii)  Metastasis > 10 mm 

 

A2: Microscopic extrapelvic (above the pelvic brim) peritoneal 

involvement with or without positive retroperitoneal lymph 

nodes 

T3a2-N0/N1-M0 

B Macroscopic peritoneal metastasis beyond the pelvis Ò 2 cm in 

greatest dimension, with or without metastasis to the retroperito-

neal lymph nodes 

T3b-N0/N1-M0 

C Macroscopic peritoneal metastasis beyond the pelvis > 2 cm in 

greatest dimension, with or without metastasis to the retro- peri-

toneal lymph nodes (includes extension of tumor to capsule of 

liver and spleen without parenchymal involvement of either or-

gan)  

T3c-N0/N1-M0 

IV  Distant metastasis excluding peritoneal metastasis  

A Pleural effusion with positive cytology Any T,any N,M1 

B Parenchymal metastases and metastases to extra-abdominal or-

gans (including inguinal lymph nodes and lymph nodes outside 

of the abdominal cavity) 

Any T,any N,M1 
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most cases of ovarian cancers is detected at this 

stage (84% of stage III is IIIC) and for histolo gical 

grad e is high -grade serous carcinoma [22]. A c-

cording to the results of the studies, it should also 

be noted the main factor influencing the di sease-

free survival is the fact that there is met astatic 

lymph nodes where the number metastases has 

no predictive val ue [23] [24].  

 The most significant change due to 2014 

revision lies in formation a subdivision in stage III. 

A new stage IIIA1 includes all cases of exclusively 

retroperitoneal lymph nodes involvement. The  

occurrence frequency of such cases is less than  

10 % of ovarian carcinomas [6]. Stage IIIA1 u n-

dergoes further ramification depending on the size 

of metastatic lesion in lymph node. It is important 

to take the measurements of the metastatic mass 

within lymph node and not the overall  lymph 

node size. Mo reover, pathological state of lymph 

nodes must be histologically or cytologically ver i-

fied. If the size of the metastasis in the largest d i-

mension is 10 mm or less, then stage IIIA1i is a s-

signed. If the metastasis is more than 10 mm in 

its largest dimensio n, then thus is stage IIIA1ii. 

Some studies maintain that patients with stage 

IIIA1 have the best prognosis compared with p a-

tients with involvement of abdominal peritoneum 

[25] [26] [27].  

 The extension of peritoneal involvement a f-

fects the patient's progn osis. Microscopic focuses 

of disease regard to stage IIIA2. All perceptible to 

the eye metastases refer to stage IIIB and stage 

IIIC according to its measurments. If the size of 

macroscopic metastasis is 2 cm or less it is class i-

fied as stage IIIB, and met astases larger than 2 

cm as stage IIIC.  

 The spread of pathological process on the 

capsule of the liver or spleen serves as a criterion 

for stage IIIC. However, such disease sites should 

be distinguished from isolated parenchymal m e-

tastases, which are alre ady refer to stage IVB.  

Stage IV  

Stage IV disease is defined as a stage of di s-

tant metastases. It includes pleural effusion with 

positive cytology or biopsy (Stage IVA), parench y-

mal metastases and metastases to extra -

abdominal sites.  

 It is of importance to note that inguinal 

lymph nodes now relate to distant group of nodes. 

Thus, metastases to inguinal lymph nodes, supr a-

clavicular lymph nodes (Sister Mary Joseph 

nodes), umbilical metastases and transmural l e-

sions of the intestinal wall involving the mucou s 

membrane are considered as stage IVB [17] [28].  

Resectability assessment.  

As it was mentioned before from 58.5% [1] to 

62% [4] of patients reveal advanced stages with 

peritoneal involvement. So it is pivotal to analyze 

the extent of peritoneal dissemina tion. It is gene r-

ally scored according to the Peritoneal Cancer I n-

dex (PCI), described by Jacquet and Sugarbaker 

[29]. PCI consolidates the distribution of periton e-

al implants at 13 abdominal and pelvic regions 

with their size. Surgery is a gold standard o f per i-

toneal cancer (PC) evaluation but it is rarely pe r-

formed at the moment giving place to imaging m o-

dalities: CT (used more frequent), MRI and 

PET/CT. Precise preoperative assessment of PCI is 

important for distinction the patient for those who 

will ben efit from primary debulking surgery and 

can reach optimal cytoreduction and those who 

are unsuitable for operation and are candidates 

for neoadjuvant chemotherapy in order to shrink 

the tumor mass before secondary debulking [30]. 

Moreover, a multidisciplin ary approach is i m-

portant. As the above criteria are tentative, fr e-

quently  the same PCI can lead to different trea t-

ment tactics in different medical centers. Thus, 

the capabilities of a particular surgeon take centre 

stage in patient management and choice  of trea t-

ment tactic.  

 Another predictive model was developed by 

Suidan et al. (2014) based on the results of pr o-

spective designed, non -randomized two centres 

study involving 669 patients. According to it the 

suboptimal rate was directly proportional to t he 

predictive value score. There are 3 clinical and 6 

radiologic criteria significantly associated with 

suboptimal debulking [31]:  

Å age Ó60 years 

Å CA-125 Ó500 U/mL 

Å ASA 3 -4 (the six -category physical status 

classification system)  

Å Lesions >1cm in the small bowel mesentery  

Å Root of the superior mesenteric artery  

Å Diffuse small bowel adhesions/thickening  

Å Lesser sac  

Å Suprarenal retroperitoneal lymph nodes 

>1cm  

Å Splenic hilum/ligament >1cm  

 Having regard to the fact that surgical 

staging remains th e gold standard, imaging tec h-

niques can reduce the number of diagnostic lap a-

roscopy and minimize surgical risk and accurately 

establish the tumor expansion.  

Ultrasound.  

Ultrasound is used for primary evaluation of 

indeterminate adnexal masses. According to  the 

ESUR Female Imaging Sub -Committee guidelines 

it is the first imaging modality in management of 

suspected ovarian cancer after clinical assessment 

and CA -125 analysis [32]. The main advantages of 

US are absence of radiation exposure, low cost, 

wide ava ilability and high sensitivity. In ascites 

informational value of US in assessing the local 

tumor spread increases. [15] [33]  

 Technical complexity for staging by US 

should be noted. The main limitations are poor 

visibility of mesenteric serosal surfaces [ 15], ov a-

ries   dislocation  in  women  with a history of child  
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birth. Moreover, it is hardly possible to vis ualize 

lesionõs wall upper then 7 cm with transvaginal 

access. Presence of excess fat masses in the a b-

domen and peritoneal adhesions reduce the po s-

sibilities of transabdominal US. The operator d e-

pendency of US  is the disadvantage.  

Computed Tomography.  

CT is the standard technique in evaluating 

the extent of disease in patient with suspected 

ovarian cancer and in assessing the feasibility of 

surgical optimal resection. Based on European 

Society of Urogenital Rad iology, American College 

of Radiology, European Society for Medical Onco l-

ogy, The American Society of Clinical Oncology 

and the Society of Gynecologic Oncology, National 

Comprehensive Cancer Network and British G y-

naecological Cancer Society data, informati on o b-

tained by CT scan allows to stratify the patients 

into two main groups: those who will benefit from 

primary debulking surgery with following adjuvant 

chemotherapy and those who is more suitable for 

neoadjuvant chemotherapy with interval cytor e-

ductive surgery [32] [34] [35] [36] [37] [38]. The 

results of the main studies: sensitivity, specificity, 

positive predictive value and negative predictive 

value are given in Table 2.  

CT is also useful for image -guided biopsy of 

ovarian mass and omentum for establ ishing the 

diagnosis [15], for detecting the recurrence of the 

disease and for monitoring treatment response 

[50]. Due to short examination time CT does not 

deliver malaise in patients with ascites. CT is fare 

well at involvement assessment of the pelvic u re-

ter and uterine serosa, the presence of neoplastic 

lesions at the peritoneum, omentum, mesentery, 

liver, spleen, lymph nodes and lung parenchyma 

[34].  

 Regarding the technical protocol image a c-

quisition should be performed during the portal 

venous phase  (at 70ð90 seconds after the injection 

of contrast material) with section thickness of 3 ð5 

mm at an interval of 3 ð4 mm in the axial, coronal 

and sagittal planes [32] (Fig. 1, fig. 2).  

The major CT limitation is its restriction in 

detecting small (<5 mm) b owel surface, mesenteric 

focuses and peritoneal metastases with the a b-

sence of ascites [34]. Contraindication to contrast 

agents, ionising radiation exposure, pregnancy 

and operator dependence are other limitations. CT 

is not for extensive use in different iating benign 

from malignant lesions due to its lower soft tissue 

contrast [33].  

 Magnetic Resonance Imaging.  

 MR imaging is the gold standard of diffe r-

ential diagnosis in undetermined adnexal masses 

[32][37]. For   staging   this   technique   do  not form  

Table  ʈ2.    Prediction of surgical cytoreduction by CT scan  

Author  (Ref.) n Sensitivity Specificity PPV NPV 

Nelson et al. (1993) [39]  34 92 % 79 % 67 % 96 % 

Meyer et al. (1995) [40] 28 58 % 100 % 100 % 76 % 

Bristow et al. (2000) [41] 41 100 % 85 % 88 % 100 % 

Dowdy et al. (2004) [42] 87 52 % 90 % 68 % 82 % 

Qayyum et al. (2005) [43] 137 

(CT + MRI) 
76 % 99 % 94 % 96 % 

Axtell  et al. (2007) [44] 65 79 % 75 % - - 

 Jung et al. (2010) [45] 77 -  80 % 77 % - 

Fujwara Et al. (2011)[46]  

Model 1 98 50 % 97 % 50 % 97 % 

Model 2 98 58 % 99 % 50 % 99 % 

Borley et al. (2014) [47] 70 69 % 71 % 75 % 65 % 

Kim  et al. (2014) [48] 118 -  100 % 100 % -  

Son et al. (2016) [49] 327 71 % 73 % 69 % 92 % 
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Fig. 1 Ɍ (ȼɔɝ. 1 Ɍ) 

 

Fig. 1 b (ȼɔɝ. 1 ɍ) 

 

Fig. 1 c  (ȼɔɝ. 1 Ɏ) 

 

Fig. 1 d (ȼɔɝ. 1 ɏ) 

Fig. 1.   MSCT, ovarian cancer. Peritoneal disease of the greater omentum.  

(a) A laparoscopic  view. (b) A transverse MSCT slice after oral and i.v. contrast administration. The greater omentum 

has a masslike appearance (arrows). (c) Disseminated soft tissue deposits in the omentum (arrows). St - stomach. (d) 

Peritoneal dissemination the greater om entum may sometimes only appear as a hazy stranding (arrows) [98].  

ȼɔɝ. 1.   ȸȽȶȾ, ɜɌɖ ɫɔɣəɔɖɚɎ. ȸɑɞɌɝɞɌɞɔɣɑɝɖɚɑ ɛɚɜɌɒɑəɔɑ ɍɚɗɨɤɚɏɚ ɝɌɗɨəɔɖɌ. 

(a) ȶɌɜɞɔəɌ ɛɜɔ ɗɌɛɌɜɚɝɖɚɛɔɔ. (ɍ) Ȼɚɛɑɜɑɣəɧɕ ɝɜɑɓ ȸȽȶȾ ɝ ɛɑɜɚɜɌɗɨəɧɘ ɔ ɎəɟɞɜɔɎɑəəɧɘ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔ-

ɑɘ. ȭɚɗɨɤɚɕ ɝɌɗɨəɔɖ ɔɘɑɑɞ Ɏɔɐ ɑɐɔəɚɏɚ ɖɚəɏɗɚɘɑɜɌɞɌ (ɝɞɜɑɗɖɔ). (Ɏ) Ȱɔɝ-ɝɑɘɔəɔɜɚɎɌəəɧɑ ɘɫɏɖɚɞɖɌəəɧɑ ɔɘ-

ɛɗɌəɞɌɢɔɚəəɧɑ ɘɑɞɌɝɞɌɓɧ Ɏ ɍɚɗɨɤɚɘ ɝɌɗɨəɔɖɑ (ɝɞɜɑɗ-ɖɔ). St - ɒɑɗɟɐɚɖ. (ɏ) ȻɑɜɔɞɚəɑɌɗɨəɌɫ ɐɔɝɝɑɘɔəɌɢɔɫ ɝ 

ɎɚɎɗɑɣɑəɔɑɘ ɍɚɗɨɤɚɏɚ ɝɌɗɨəɔɖɌ Ɏ Ɏɔɐɑ əɑɓəɌɣɔɞɑɗɨəɚɕ ɑɏɚ ɞɫɒɔɝɞɚɝɞɔ (ɝɞɜɑɗɖɔ) [98].  
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Fig. 2 Ɍ (ȼɔɝ. 2 Ɍ) 

 

Fig. 2 b (ȼɔɝ. 2 ɍ) 

 

Fig. 2 c  (ȼɔɝ. 2 Ɏ) 

 

Fig. 2 d (ȼɔɝ. 2 ɏ) 

Fig. 2.    WB-DWI MRI, and MSCT, ovarian cancer.  

Axial (a, b) Ȭɡial CT-scans shows omental deposits (arrows) and deposits in the left lateroc olic peritoneum and par a-

colic space (arrowheads). WB -DWI MRI (b1000) shows  hyperintense confluent deposits (arrows) at the (c) coronal 

(b1000) DWI -sequence, involving multiple major jejunal and ileal arterial branches of the superior mesenteric artery 

(arrows) at the (d) coronal contrast -enhanced T1 -weighted image [99].  

ȼɔɝ. 2.    ȰȮ-ȸȼȾ, ɔ ȶȾ, ɜɌɖ ɫɔɣəɔɖɚɎ.  

ȬɖɝɔɌɗɨəɧɑ ɝɜɑɓɧ (a, ɍ): ɝɌɗɨəɔɖɚɎɧɑ ɐɑɛɚɓɔɞɧ (ɝɞɜɑɗɖɔ) ɔ ɝɚɗɔɐəɧɑ ɘɑɞɌɝɞɌɓɧ ɛɚ ɍɜɪɤɔəɑ ɞɚɗɝɞɚɕ ɖɔɤɖɔ Ɏ 

ɚɖɚɗɚɞɚɗɝɞɚɖɔɤɑɣəɚɘ ɛɜɚɝɞɜɌəɝɞɎɑ (əɌɖɚəɑɣəɔɖɔ ɝɞɜɑɗ); ȹɌ (Ɏ) ɖɚɜɚəɌɗɨəɧɡ ȰȮȴ Ɏɝɑɏɚ ɞɑɗɌ ɝ b-ɠɌɖɞɚɜɚɘ 

1000 ɚɞɘɑɣɌɪɞɝɫ ɏɔɛɑɜɔəɞɑəɝɔɎəɧɑ ɝɗɔɎɌɪɥɔɑɝɫ ɚɣɌɏɔ (ɝɞɜɑɗɖɔ), ɎɚɎɗɑɣɑəɔɑ ɞɚɥɑɖɔɤɑɣəɚɕ ɔ ɛɚɐɎɓɐɚɤəɚɕ 

ɌɜɞɑɜɔɌɗɨəɧɡ ɎɑɞɎɑɕ Ɏɑɜɡəɑɕ ɍɜɧɒɑɑɣəɚɕ Ɍɜɞɑɜɔɔ (ɝɞɜɑɗɖɔ) əɌ (ɏ) ɛɚɝɞɖɚɜɚəɌɗɨəɧɡ T1-Ȯȴ ɝ ɖɚəɞɜɌɝɞəɧɘ 

ɟɝɔɗɑəɔɑɘ [99].   
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part of routine investigations. It is a second -line 

modality in advanced ovarian cancer asses sment. 

MRI is an problem -solving technique for the sta g-

ing of ovarian cancer when there are que stionable 

findings on CT scans as well as in the presence of 

contraindications to CT procedure such as i o-

dinated co ntrast agents allergy, mild -to-moderate 

renal insufficiency and pregnancy [7] [15] [32] [34] 

[35] [37] [38].  

 As for benefit MRI can provide excellent 

tissue differentiation (Fig.3). Correlation of appa r-

ent diffusion coefficient and histologic grade of 

epi thelial ovarian cancer was defined in several 

studies [51]. Similarly, Stein et al. (2017) showed 

the ability of multiparametric MR imaging not just 

to distinguish benign and malignant neoplasms 

but also to differentiate subtypes of ovarian ca n-

cer [52].  

In  assessing the prevalence of peritoneal 

carcinomatosis (PC), MRI does not have a signif i-

cant advantage over CT. Certain benefits can be 

noted only in a limited number of areas affected 

by tumor lesions in PC. This is identification of 

right diaphragmatic d isease according to Fehniger 

et al. (2016) [53]. Employment of MRI with diff u-

sion -weighted imaging and delayed contrast e n-

hancement in preoperating evaluation was di s-

played in Low et al. study (2014). According to 

their data, the peritoneal cancer index (P CI) in 35 

patients (5 with ovarian cancer) received by MRI 

with DWI and DCE was more accurate compared 

with CT [54].   

Data on MRI in assessing the feasibility of 

achieving optimal cytoreduction has lack of info r-

mation.  The main studies are listed in the table 3.  

Recently, Kasper et al. (2017) published a 

study where systematic scoring system based on 

operative and MRI findings was elaborated. A c-

cording to author, this Kasper system can be used 

for predicting non -optimal cytoreduction [59]. Pr o-

spective an alysis of whole body MRI using DWI in 

32 patients showed better results for assessment 

of bowel serosal lesions and mesenteric implants 

than CT and FDG -PET/CT. Metastatic spread to 

thoracic cavity could be rated at the same level as 

at PET/CT [60].  

 Main t echnical specifications are section 

thickness for axial acquisitions less than 5 mm, 

contrast -enhanced acquisitions no more than 5 

minutes after intravenous contrast administration 

due to contrast diffusion into ascites and following 

hyperintense signal in  intraperitoneal fluid, o b-

scuring peritoneal lesions.  

 There are several restrictions for MRI. First 

of all, the basic are claustrophobia, metal comp o-

nents, cochlear implants, cardiac pacemaker i n-

compatible with MRI [33]. Important limitations 

are long exa mination time, vena cava inferior sy n-

drome occurred in patients in a horizontal pos i-

tion, technical difficulties in covering a large field 

of view with high resolution and difficulties in r e-

producibility and analyzing the results [30]. After 

the thirty -min ute study obtained information i n-

evitably contains artifacts from the common p a-

tientõs movement or intestinal motility during the 

examination [34]. But it is important to note that 

applying functional MRI techniques using diff u-

sion -weighted MR imaging, dyn amic contrast e n-

hanced MR imaging we can overcome limitations 

of CT staging [28]. Moreover, functional MR ima g-

ing is able to minimize artifacts derived from the 

respiration and movements of the patient by r e-

ducing the time of study. The expensiveness of th e 

procedure is the main disadvantage.  

PET/CT  

Despite its additional value in comparison to 

conventional imaging, PET/CT is not a routine 

method for initial examination of advanced ovar i-

an cancer, is not recommended for routine pr e-

operative staging and is, similarly to MRI, a pro b-

lem -solving notability [34] [35] [37] [38] [61].   

 For initial diagnosis PET/CT shows good 

results in differentiation benign disease from m a-

lignant. However, PET/CT does not distinguish 

borderline and malignant tumors with high acc u-

racy [62].   

 The main administration of PET/CT for 

staging staging ovarian cancer is lymph nodes a s-

sessment. PET/CT may overcome some major li m-

itations of conventional imaging and reveal sites of 

disease which are not visible on conventional 

techniques. This is a case of metastatic lymph 

nodes smaller than 1 cm. An inflammatory lymph 

node larger than 1 cm can often be mistaken for 

metastatic [62]. Poor accuracy in detecting met a-

static lymph nodes by CT and MRI should be no t-

ed. PET/CT has greater accuracy in assessing 

lymph nodes predominantly in focuses outside the 

abdominal cavity [63] [64].  Kitajima et al. (2008) 

reported 89% sensitivity and 94% accuracy for 

FDG-PET/CT in detecting metastatic lymph nodes 

and 37% sensitivity and 87% accuracy for CT [65].  

This results confirm other investigators, reporting 

better accuracy and sensitivity for PET/CT over 

CT and MRI (73% and 96% for PET/CT versus 

42% and 95%, respectively, for CT and 54% and 

88%, respectively, for MRI) [66] and 75.5% sens i-

tivity and 98.1% ac curacy, respectively [67]. 

Moreover, Bharwani et al. (2011) demonstrated 

better mediastinum and supraclavicular region 

PET/CT assessment over conventional techniques 

[68]. The same results have other authors evalua t-

ing supradiaphragmatic metastatic extensi on in 

their studies [63] [64] [69] [70].  

 PET/CT ɝontribution in examination of 

peritoneal spread needs further researches. Based 

on present knowledge PET/CT is not superior to 

the CT and MRI in evaluating intra -abdominal 

disease [64] [71]. Certain advant ages were shown 

in Hynninen et al. study (2013) where the PET/CT  
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Fig. 3 Ɍ (ȼɔɝ. 3 Ɍ) 

 

Fig. 3 b (ȼɔɝ. 3 ɍ) 

 

Fig. 3 c  (ȼɔɝ. 3 Ɏ) 

 

Fig. 3 d (ȼɔɝ. 3 ɏ) 

 

Fig. 3 e (ȼɔɝ. 3 ɐ) 

Fig. 3.    MRI, in borderline cystadenoma in the left ovary.  

(a) Axial T2 -weighted image. (b) Coronal T2 -weighted image in FatSat mode. (c) Sagittal T2 -weighted image. (d) Cor o-

nal DWI, inversion. (e) Contrast accumulation curve: the blue - my ometrium; red - solid component of the tumor 

(own observation).  

ȼɔɝ. 3.    ȸȼȾ, ɛɜɔ ɛɚɏɜɌəɔɣəɚɕ ɢɔɝɞɌɐɑəɚɘɑ ɗɑɎɚɏɚ ɫɔɣəɔɖɌ. 

(a) ȬɖɝɔɌɗɨəɚɑ Ⱦ2-ɎɓɎɑɤɑəəɚɑ ɔɓɚɍɜɌɒɑəɔɑ. (ɍ) ȶɚɜɚəɌɗɨəɚɑ Ⱦ2-ɎɓɎɑɤɑəəɚɑ ɔɓɚɍɜɌɒɑəɔɑ Ɏ ɜɑɒɔɘɑ FatSat. (Ɏ) 

ȽɌɏɔɞɞɌɗɨəɚɑ Ⱦ2-ɎɓɎɑɤɑəəɚɑ ɔɓɚɍɜɌɒɑəɔɑ. (ɏ) ȶɚɜɚəɌɗɨəɚɑ ȰȮȴ, ɔəɎɑɜɝɔɚəəɚɑ. (ɐ) ȯɜɌɠɔɖ əɌɖɚɛɗɑəɔɫ ɖɚə-

ɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ: ɏɚɗɟɍɚɕ - Ɏ ɘɔɚɘɑɞɜɔɔ; ɖɜɌɝəɧɕ - Ɏ ɝɚɗɔɐəɚɘ ɖɚɘɛɚəɑəɞɑ ɚɛɟɡɚɗɔ (ɝɚɍɝɞɎɑəəɚɑ əɌɍɗɪ-

ɐɑəɔɑ). 
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Fig. 4 Ɍ (ȼɔɝ. 4 Ɍ) 

 

Fig. 4 b (ȼɔɝ. 4 ɍ) 

 

Fig. 4 c  (ȼɔɝ. 4 Ɏ) 

 

Fig. 4 d (ȼɔɝ. 4 ɏ) 

 

Fig. 4 e (ȼɔɝ. 4 ɐ) 

 

Fig. 4 f (ȼɔɝ. 4 ɑ) 

Fig. 4.     MRI, and WB-DWI/MRI, in ovarian cancer.  

(a) Sagittal T2 -weighted image.  (b) Axial T2 -weighted image. (c) Axial T1 -weighted image in FatSat mode. (d) Whole 

body DWI, inversion. (e) Whole body T2 -weighted image in FatSat mode. (f) Whole body T1 -weighted image.  

ȼɔɝ. 4.     ȸȼȾ, ɔ ȰȮ-ȸȼȾ, ɛɜɔ ɜɌɖɑ ɫɔɣəɔɖɌ. 

(Ɍ) ȽɌɏɔɞɞɌɗɨəɚɑ Ⱦ2-ɎɓɎɑɤɑəəɚɑ ɔɓɚɍɜɌɒɑəɔɑ. (ɍ) ȬɖɝɔɌɗɨəɚɑ Ⱦ2-ɎɓɎɑɤɑəəɚɑ ɔɓɚɍɜɌɒɑəɔɑ. (Ɏ) ȬɖɝɔɌɗɨəɚɑ Ⱦ1-

ɎɓɎɑɤɑəəɚɑ ɔɓɚɍɜɌɒɑəɔɑ Ɏ ɜɑɒɔɘɑ FatSat. (ɏ) Ȱɔɠɠɟɓɔɚəəɚ-ɎɓɎɑɤɑəəɚɑ ɔɓɚɍɜɌɒɑəɔɑ Ɏɝɑɏɚ ɞɑɗɌ, ɔəɎɑɜɝɔɚə-

əɚɑ. (ɐ) Ȱɔɠɠɟɓɔɚəəɚ-ɎɓɎɑɤɑəəɚɑ ɔɓɚɍɜɌɒɑəɔɑ Ɏɝɑɏɚ ɞɑɗɌ Ɏ ɜɑɒɔɘɑ FatSat. (ɑ) Ⱦ1-ɎɓɎɑɤɑəəɚɑ ɔɓɚɍɜɌɒɑəɔɑ 

Ɏɝɑɏɚ ɞɑɗɌ. 
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role in the diagnosis of peritoneal carcin omatosis 

was assessed: satisfactory results have been r e-

ceived for tumoral implants in 2 si tes: di aphragm 

and bowel mesentery. Lesions larger than 5 mm 

along subdiaphragmatic peritoneal surfaces were 

detected by PET/CT with sensitivity 74% and a c-

curacy 78%. For CT only sensitivity and accur acy 

were 47% and 55%. In the bowel mesentery 

PET/CT was also proven to have a better CT only 

(sensitivity 56% for PET/CT and 19% for CT, a c-

curacy 66% for PET/CT and 41% for CT) [64]. 

Keeping in mind all the information obtained by 

PET/CT it can be possible to better identify p a-

tients with low probability of per forming optimal 

cytoreduction. It is reasonable to direct such 

women for secondary debulking surgery after ne o-

adjuvant chemotherapy [35] [62].   

 PET/CT major limitations are common to 

CT alone: contraindication for iodine -based co n-

trast agent, in particul ar renal insufficiency, h y-

perthyreoidism, iodine allergy. It should be noted 

the high cost of the study, the presence of the 

PET/CT equipment only in specialized centers and 

high dependence in the interpretation of the fin d-

ings on the operator. The sensiti vity is limited to 

foci less than 5 mm, which leads to false -negative 

results when assessing tumor burden with diffuse 

peritoneal spread [65]. Also false -negative results 

can be caused by small amount of malignant cells. 

In such conditions a glucose uptake  is not evident 

in PET images [72]. On the other hand, the non -

optimal specificity of the method leads to false -

positive results. These cases require careful eva l-

uation as they can be determined by increased 

accumulation and uptake of FDG due to infla m-

mati on.  

PET/MRI  

This is a new technique that can be useful 

in the evaluation of tumors of different localiz a-

tion. Since application possibility PET/MRI is li m-

ited to a few specialized centers, future explor a-

tion in multi -center randomized clinical trials 

shoul d be performed to reveal the part of the 

PET/MRI in the diagnosis of advanced ovarian 

cancer.  

Up to date several studies were performed 

allowing to conclude PET/MRI can overcome the 

limitations of PET/CT and to primary delineate 

tumor better due to its mo rphologic high soft ti s-

sue contrast [73] (Fig. 5).   

Among the other advantages of PET/MRI 

should be attributed its lower ionizing radiation 

dose compared to PET/CT [74]. The main r e-

strictions of this method are low availability to the 

population and high cost of the procedure.  

Treatment control.  

The çgold standardè treatment of stage II, III, 

IV ovarian cancer are comprehensive surgical 

staging and primary cytoreductive surgery with 

following adjuvant chemotherapy [32] [35] [37] 

[38]. The main purpose of operation is to leave in 

the abdominal cavity no tumor tissue. It is pivotal 

because the size of the residual disease is the m a-

jor determinant for patientõs prognosis [75]. To the 

date it is estimated the necessity to achieve co m-

plete cytoreduction with re sidual disease 0 cm b e-

cause it has the best survival outcomes. There 

was established advantage of macroscopic tumor 

fociõs absence over primary debulking surgery to 

residual disease of 1 ð10 mm (optimal cytoredu c-

tion) in progression -free survivals and overa ll su r-

vival [76] [77] [78]. Primary debulking surgery to 

residual disease of 1 ð10 mm is associated with 

survival benefit compared to residual disease 

more than 10 mm [79].  

 At the same time there is an ongoing d e-

bate about the best management for advanced  

ovarian cancer. Over the last years there is an i n-

creasing number of publications demonstrating 

that neoadjuvant chemotherapy (NACT) followed 

by interval cytoreductive surgery is no worse that 

primary cytoreductive surgery followed by adj u-

vant chemotherap y in women with advanced stage 

ovarian cancer for survival rates [80] [81] [82] [83] 

[84] [85]. In the two phase III largest trials co n-

clude - European Organization for Research and 

Treatment of Cancer (EORTC) trial and the CHe m-

otherapy OR Upfront Surgery (CHORUS) trial - the 

median overall survival of patients was equivalent 

compared to the median overall survival in tre e-

ment group who undergo primary debulking su r - 

Table  ʈ3.    Prediction of surgical cytoreduction by MRI  

Author  (Ref.) n Sensitivity Specificity PPV NPV 

Forstner et al. (1995)[55] 50 91 % - 91 % 97 % 

Low et al. (2012)[56] 5 75 % - - - 

Espada et al. (2013)[57] 34 37.5% - 87.5% 76.9% -  94.6% 50% - 60% 74.2% - 95.2% 

Solopova et al.  (2017)[58] 

(Fig. 4) 
73 78,3 % 78 % - - 

 

   
 



   RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY  

 

  | www.rejr.ru | REJR. 2018; 8 (3):30-47       DOI:10.21569/2222-7415-2018-8-3-30-47               ʉʪʨʘʥʠʮʘ  42 
  

gery with following adjuvant chemotherapy [84] 

[85]. This allowed authors to conclude that neoa d-

juvant chemotherapy is an admissible alte rnative 

for patients with stage III - IV ovarian cancer, 

when optimal cytoreduction is not attainable.  

 Another conformable study is currently 

proceeding. TRUST, Trial on Radical Upfront Su r-

gery in advanced ovarian cancer, is open rando m-

ized prospective multi -centre trial of the intern a-

tional collaboration. Its aim is to estimate what 

treatment mode is benef icial and to define the o p-

timal timing of radical surgery in advanced ovar i-

an cancer [86].  

 To the present day the attitude of clinical 

societies is in the following condition. In the 

ESMO guidelines released to the public in 2013 

have recommended neoadju vant chemotherapy 

and interval surgery for women in whom it is i m-

possible to carry out optimal cytoreduction at in i-

tial presentation due to extensive tumour disse m-

ination [35]. The same conclusion Society of G y-

necologic Oncology and American Society of Cli n i-

cal Oncology has. The SGO and ASCO clinical 

practice guidelines characterize neoadjuvant 

chemotherapy with interval cytoreductive surgery 

as alternative option to primary debulking surgery 

in patients with high perioperative risk or low lik e-

lihood of ach ieving cytoreduction to <1 cm [36]. 

Similarly, BGCS guidelines declare that neoadj u-

vant chemotherapy followed by interval debulking 

surgery can be considered for patients with stage 

II - IV disease as non -inferior to primary upfront 

cytoreductive surgery i n patients considered to be 

not optimally resectable because of significant 

disease burden [38]. According to the most recen t-

ly published National Comprehensive Cancer Ne t-

work guidelines 2018, for the patient with poor 

surgical prognosis and with bulky sta ge III and IV 

disease and who cannot undergo complete cytor e-

daction to residual disease 0 neoadjuvant chem o-

therapy followed by interval debulking surgery is 

preferable over the primary cytoredactive surgery 

[37].  

Treatment Response Monitoring.  

 Fig. 5 Ɍ (ȼɔɝ. 5 Ɍ) 

 

Fig. 5 b (ȼɔɝ. 5 ɍ) 

 

Fig. 5 e  (ȼɔɝ. 5 ɐ) 

 

Fig. 5 c  (ȼɔɝ. 5 Ɏ)  Fig. 5 d (ȼɔɝ. 5 ɏ) 

Fig. 5.     PET/MRI, in ovarian cancer.  

Axial and coronal T2 -weighted images (a, b) show a round lesion with smooth, clear contours in segment IV of the 

liver (dotted arrow), intermediate to high signal focuses in the liver (long arrow), the porta hepatis (short arrow) and 

the peritoneum (arrowheads). On PET/MRI images (c, d) malignancy of these lesions are proved by high FDG u p-

take. Multiple les ions at maximum intensity projection (MIP) of the whole body (e) [74].  

ȼɔɝ. 5.     ȻɉȾ/ȸȼȾ, ɛɜɔ ɜɌɖɑ ɫɔɣəɔɖɚɎ.  

ȹɌ ɌɖɝɔɌɗɨəɧɡ ɔ ɖɚɜɚəɌɗɨəɧɡ Ⱦ2-ɎɓɎɑɤɑəəɧɡ ɔɓɚɍɜɌɒɑəɔɫɡ (a, ɍ) ɎɔɓɟɌɗɔɓɔɜɟɑɞɝɫ ɖɜɟɏɗɧɕ ɚɣɌɏ ɝ ɜɚɎəɧɘɔ 

ɣɑɞɖɔɘɔ ɖɚəɞɟɜɌɘɔ Ɏ IV ɝɑɏɘɑəɞɑ ɛɑɣɑəɔ (ɛɟəɖɞɔɜəɌɫ ɝɞɜɑɗɖɌ), ɚɣɌɏɔ, ɔɘɑɪɥɔɑ ɝɔɏəɌɗ ɚɞ ɟɘɑɜɑəəɚɏɚ ɐɚ 

ɝɔɗɨəɚɏɚ, Ɏ ɛɑɣɑəɔ (ɐɗɔəəɌɫ ɝɞɜɑɗɖɌ), Ɏ ɎɚɜɚɞɌɡ ɛɑɣɑəɔ (ɖɚɜɚɞɖɌɫ ɝɞɜɑɗɖɌ) ɔ ɛɚ ɍɜɪɤɔəɑ (əɌɖɚəɑɣəɔɖɔ ɝɞɜɑ-

ɗɚɖ). ȹɌ ȻɉȾ/ȸȼ ɞɚɘɚɏɜɌɘɘɌɡ (Ɏ, ɏ) ɚɣɌɏɔ ɛɚɎɧɤɑəəɚɏɚ ɓɌɡɎɌɞɌ ɠɞɚɜɐɑɓɚɖɝɔɏɗɪɖɚɓɧ (ɓɗɚɖɌɣɑɝɞɎɑəəɧɑ). 

ȸəɚɒɑɝɞɎɑəəɧɑ ɚɣɌɏɔ əɌ ɛɜɚɑɖɢɔɔ ɘɌɖɝɔɘɌɗɨəɚɕ ɔəɞɑəɝɔɎəɚɝɞɔ Ɏɝɑɏɚ ɞɑɗɌ (ɐ) [74].  
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Assessment o f response to chemotherapy 

counts on CA -125 measurement (the gold stan d-

ard), clinical symptoms and visualization data 

[87]. It is reasonable to measure the tumor volume 

after 3 cycles of chemotherapy when its reduction 

[88], extent of enhancing walls, sept ations and 

mural nodular projections occurred [89]. Visual i-

zation data are evaluated according to the RECIST 

1.1 criteria. These measurements are based on CT 

or MRI as second choice. But it often poses a cha l-

lenge because RECIST 1.1 guidelines do not co n-

sider ascites or pleural effusion [90], cystic mas s-

es, foci <1 cm as a target, which complicate the 

assessment of the omental caking and serosal d e-

posits [91]. Nevertheless, early distinction r e-

sponders from non -responders to therapy can be 

reached not only on the tumor size criterion but 

also on molecular and microstructural changes by 

multiparametric MRI and PET/CT. Cell damage, 

provoked by chemotherapy, can be evaluated u s-

ing DCE -MR and DW -MR imaging. Kyriazi and 

colleagues (2011) proved ADC to be treatmen t r e-

sponse biomarker in patients with advanced ova r-

ian cancer. Apparent diffusion coefficients i n-

creasing after the first and the third cycles of 

treatment was associated with the final chem o-

therapy response [92]. Sala et al. (2012) received 

similar result s. They indicated correlation between 

ADC with the cytotoxic effects of therapy [93]. The 

authors concluded DW -MR imaging to be the most 

appropriate imaging modality for monitoring r e-

sponse to neoadjuvant chemotherapy in patients 

with AOC. Another response  biomarkers in gyn e-

cological malignancies assessed by multiparame t-

ric MRI need further exploration.  

Imaging in recurrent disease.  

The tumor considered to be recurrent in 

those cases when it is detected after a full r e-

sponse to the first course of chemoth erapy. Inte r-

val without the tumor should be more than 6 

months.  

 A high CA -125 serum level is suspected for 

presence of disease recurrence [62]. To date, the 

researchers have not come to a certain conclusion 

in choosing the best method of visualization of  the 

site and extent of disease relapse [69]: CA -125 

measurement with CT, MRI, and PET/CT are u s-

ing for recurrence detection.  

 In cases with negative CT and MRI results 

PET/CT can be helpful. Two meta -analyses co n-

ducted by Gu and colleagues (2009) [94] (3 4 stu d-

ies) and most recent by Suppiah and colleagues 

(2017)[95] (13 studies) proved PET/CT to be a 

us eful supplement to current surveillance tec h-

niques. As for ovarian cancer staging PET/CT 

shows the best results in evaluation small perit o-

neal lesions and metastatic lymph nodes. Yuan et 

al. (2012) [66] analyzed 118 studies with 882 p a-

tients and compared PET/CT, CT and MR imaging 

results in detecting lymph nodes in recurrent 

ovarian cancer. The sensitivity and specificity va l-

ues of 73.2% and 96.7% for PET/CT , respectively, 

over 42.6% and 95%, respectively, for CT, and 

54.7% and 88.3%, respectively, for MRI. This r e-

sults lead Yuan and colleagues to the conclusion 

that PET/CT is a more accurate visualization 

method for this purpose.  

 Particular attention should  be paid to the 

use of functional MR imaging in the diagnosis of 

relapse. Michielsen et al. (2016) evaluated the 

cli n ical expediency of using DWI in the diagnosis 

and prognosis of tumor resection results in p a-

tients with suspected ovarian cancer recurrence  

[96].The accuracy of DWI -MRI in the detection of 

relapse was 94%, while the accuracy of CT was 

78%. The authors concluded that the use of DWI -

MRI allows to optimize treatment strategy of r e-

lapse and increases the survival of this patient 

group.  

 Another s tudy conducted in Russia co n-

firms the feasibility of using DWI -MRI in the pelvic 

relapse diagnosis. When using functional tec h-

niques in combination with standard MRI prot o-

col, Rubtsova et al. (2017) [97] attained accuracy, 

sensitivity, specificity of 89%, 88% and 100% r e-

spectively. The obtained outcome allows to include 

DWI -MRI in examination plan for patients with 

unfavorable prognostic factors after chemotherapy 

for primary disease with the presence of bioche m-

ical relapse.  

Summary.  

Imaging is pivotal in t he management of p a-

tients with ovarian cancer. According to ESUR, 

ACR, ESMO, ASCO and SGO, NCCN and BGCS 

imaging modality of choice for characterization of 

adnexal masses suspected for malignancy is US. 

The main methodology for assessing the extend of 

the tumor is CT, which is additional to surgical 

staging. Problem -solving modalities in staging of 

advanced ovarian cancer are MRI and PET/CT. 

MRI is a gold standard of differential diagnosis. 

Imaging allows to plan upcoming surgery making 

it more òtargetedó. Moreover, imaging enables to 

predict the possibility of performing optimal or 

complete cytoreduction reaching residual disease 

0 cm or residual disease 1 cm after primary 

debulking surgery. Currently, there is a tendency 

to remove all macroscopic foci from  the abdomen 

to achieve residual disease 0 cm. Women with 

non -resectable disease do not benefit from prim a-

ry surgery and should be offered to undergo ne o-

ajuvant chemotherapy followed by interval 

debul k ing surgery. Multi -parametric MR imaging 

provides molec ular and metabolic information 

which can early distinguish responders from non -

responders to chemotherapy by increasing ADC 

after the treatment. Relapse diagnosis is based on 

increased serum CA 125 level with radiological 

evaluation. In conditions with no biochemical r e-

currence imaging plays the key role in diagnosis. 
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DWI -MRI has high accuracy, sensitivity, specificity 

for relapse ovarian cancer detection.   
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ɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. ɐɌəəɚɏɚ əɌɟɣəɚɏɚ ɚɍɓɚɜɌ ɗɔɞɑɜɌɞɟɜɧ. ȻɜɑɐɝɞɌɎɔɞɨ 

əɌɔɍɚɗɑɑ ɌɖɞɟɌɗɨəɧɑ ɚɍɝɟɒɐɑəɔɫ Ɏ ɘɔɜɚɎɚɘ ɝɚɚɍɥɑɝɞɎɑ, əɌɛɜɌɎɗɑəəɧɑ əɌ 

ɟɗɟɣɤɑəɔɑ ɛɜɚɎɑɐɑəɔɫ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɏɚ ɌɗɏɚɜɔɞɘɌ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɞɫɒɑɗɚɕ 

ɝɚɣɑɞɌəəɚɕ ɞɜɌɎɘɚɕ.  

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. Ȯ ɜɌɍɚɞɑ ɜɌɝɝɘɌɞɜɔɎɌɪɞɝɫ ɚɝəɚɎəɧɑ ɞɜɌɎɘɌɞɔɣɑɝɖɔɑ 

ɛɚɎɜɑɒɐɑəɔɫ ɜɌɓɗɔɣəɧɡ ɌəɌɞɚɘɔɣɑɝɖɔɡ ɓɚə, ɖɜɔɞɑɜɔɔ ɘɑɒɐɟəɌɜɚɐəɚɏɚ ɛɜɚɞɚɖɚɗɌ 

Advanced Trauma Life Support ( ATLS) ɔ ɘɑɞɚɐɧ ɐɔɌɏəɚɝɞɔɖɔ, əɌɛɜɌɎɗɑəəɧɑ əɌ ɎɧɫɎɗɑ-

əɔɑ ɚɝɞɜɚɕ ɞɜɌɎɘɌɞɔɣɑɝɖɚɕ ɛɌɞɚɗɚɏɔɔ.  

ȮɧɎɚɐɧ. ȬɎɞɚɜɌɘɔ ɜɌɝɝɘɌɞɜɔɎɌɪɞɝɫ əɑɜɑɤɑəəɧɑ Ɏɚɛɜɚɝɧ, Ɍ ɞɌɖɒɑ ɟɗɟɣɤɑəɔɑ 

ɌɗɏɚɜɔɞɘɌ ɛɜɚɎɑɐɑəɔɫ ɘɟɗɨɞɔɝɛɔɜɌɗɨəɚɕ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ (ȸȽȶȾ) Ɏ ɜɑɒɔɘɑ 

çɎɝɑ ɞɑɗɚè, ɐɗɫ ɚɛɞɔɘɔɓɌɢɔɔ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɡ ɘɑɜɚɛɜɔɫɞɔɕ, əɌɛɜɌɎɗɑəəɧɡ əɌ Ɏɑɐɑəɔɑ 

ɛɌɢɔɑəɞɚɎ ɝ ɞɫɒɑɗɚɕ ɝɚɣɑɞɌəəɚɕ ɞɜɌɎɘɚɕ (ȾȽȾ). 
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FEATURES OF DIAGNOSTICS AND "WHOLE BODY" MULTISPIRAL COMPUTED  

TOMOGRAPHY IN PATIENTS WITH SEVERE COMBINED TRAUMA 

 

Dushin D.Yu.1, Ternovoy S.K.2,3, Burenchev D.V. 1 
 

urpose.  This scientific review of the literature presents the most  relevant discu s-

sions in the world community, aimed at improving the implementation of the dia g-

nostic algorithm in patients with severe combined trauma.  

Materials and methods. The work deals with the main traumatic injuries of various 

anatomical zones, th e criteria of the Advanced Trauma Life Support (ATLS) protocol and d i-

agnostic methods aimed at detecting acute traumatic pathology.  

Conclusion. The authors consider unsolved issues, as well as the improvement of 

the multislice computed tomography (MSCT) a lgorithm in the "whole body" mode, to opt i-

mize diagnostic activities aimed at managing patients with severe combined trauma.  

 

 Keywords: severe combined trauma, computed tomography òwhole bodyó scan, 

trauma imaging, emergency radiology.  
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ɜɌɎɘɌɞɔɓɘ ɛɚ-ɛɜɑɒəɑɘɟ ɫɎɗɫɑɞɝɫ ɝɑ-

ɜɨɑɓəɚɕ ɛɜɚɍɗɑɘɚɕ ɘɔɜɚɎɚɏɚ ɓɐɜɌɎɚ-

ɚɡɜɌəɑəɔɫ. Ȯ ɝɞɜɟɖɞɟɜɑ ɝɘɑɜɞəɚɝɞɔ 

əɌɝɑɗɑəɔɫ ɩɖɚəɚɘɔɣɑɝɖɔ ɜɌɓɎɔɞɧɡ ɔ 

ɜɌɓɎɔɎɌɪɥɔɡɝɫ ɝɞɜɌə ɚə ɐɑɗɔɞ 3-ɑ ɔ 4-

ɑ ɘɑɝɞɚ, Ɍ ɝɜɑɐɔ ɗɪɐɑɕ ɘɚɗɚɒɑ 45 ɗɑɞ ɫɎɗɫɑɞɝɫ 

ɚɝəɚɎəɚɕ ɑɑ ɛɜɔɣɔəɚɕ [1]. ȮɧɝɚɖɌɫ ɌɖɞɟɌɗɨ-

əɚɝɞɨ ɞɑɘɧ ɞɜɌɎɘɌɞɔɓɘɌ Ɏ ȼɚɝɝɔɔ, Ɏ ɛɑɜɎɟɪ 

ɚɣɑɜɑɐɨ, ɎɌɒəɌ ɑɏɚ ɜɌɝɛɜɚɝɞɜɌəɑəəɚɝɞɨɪ ð Ɏ 

ɝɜɑɐəɑɘ ɑɒɑɏɚɐəɚ Ɏ ɐɚɜɚɒəɚ-ɞɜɌəɝɛɚɜɞəɧɡ 

ɛɜɚɔɝɤɑɝɞɎɔɫɡ (ȰȾȻ) ɛɚɏɔɍɌɪɞ ɚɖɚɗɚ 27 ɞɧɝ. 

ɣɑɗɚɎɑɖ, Ɍ ɔəɎɌɗɔɐɔɓɌɢɔɫ ɟ ɛɚɝɞɜɌɐɌɎɤɔɡ ɐɚ-

ɝɞɔɏɌɑɞ 30-45%. ɉɞɌ ɛɜɚɍɗɑɘɌ ɔɘɑɑɞ Ɏɧɝɚɖɟɪ 

ɘɑɐɔɢɔəɝɖɟɪ ɔ ɝɚɢɔɌɗɨəɟɪ ɓəɌɣɔɘɚɝɞɨ (ɝɞɚɔ-

ɘɚɝɞɨ ɘɑɐɔɢɔəɝɖɚɕ ɛɚɘɚɥɔ, Ɏɧɝɚɖɔɑ ɟɜɚɎəɔ 

ɝɘɑɜɞəɚɝɞɔ ɔ ɔəɎɌɗɔɐəɚɝɞɔ) ɔ əɌəɚɝɔɞ ɩɖɚəɚ-

ɘɔɣɑɝɖɔɕ ɟɥɑɜɍ (ɛɚɞɑɜɔ ɎɝɗɑɐɝɞɎɔɑ ɟɞɜɌɞɧ 

ɞɜɟɐɚɎɚɏɚ ɛɚɞɑəɢɔɌɗɌ ɚɍɥɑɝɞɎɌ). ȽɚɏɗɌɝəɚ ɛɜɔ-

Ɏɑɐɑəəɧɘ ɐɌəəɧɘ, ɟɥɑɜɍ ɚɞ Ɏɝɑɡ ȰȾȻ ɓɌ 2008-

2013 ɏɚɐɧ ɝɚɝɞɌɎɗɫɑɞ ɚɖɚɗɚ 2,5% ɎɌɗɚɎɚɏɚ 

əɌɢɔɚəɌɗɨəɚɏɚ ɛɜɚɐɟɖɞɌ (ȮȹȻ) ȼɚɝɝɔɔ, ɣɞɚ Ɏ 

ɐɑəɑɒəɚɘ ɩɖɎɔɎɌɗɑəɞɑ ɐɚɡɚɐɔɞ ɐɚ 5,5 ɞɜɔɗɗɔɚ-

əɚɎ ɜɟɍɗɑɕ, ɔ ɝɚɛɚɝɞɌɎɔɘɚ ɝɚ Ɏɝɑɘɔ ɜɌɝɡɚɐɌɘɔ 

əɌ ɓɐɜɌɎɚɚɡɜɌəɑəɔɑ ɓɌ ɞɚɞ ɒɑ ɛɑɜɔɚɐ [28]. Ⱥɐ-

əɌɖɚ ɟɣɔɞɧɎɌɫ ɜɌɓɎɔɞɔɑ əɌɟɣəɚ-ɞɑɡəɔɣɑɝɖɚɏɚ 

ɛɜɚɏɜɑɝɝɌ ɔ ɘɑɜɧ, əɌɛɜɌɎɗɑəəɧɑ əɌ ɛɜɑɐɚɞ-

ɎɜɌɥɑəɔɑ ɞɜɌɎɘɌɞɔɓɘɌ, ɚɞɘɑɣɌɑɞɝɫ ɞɑəɐɑəɢɔɫ 

ɖ ɝəɔɒɑəɔɪ ɝɘɑɜɞəɚɝɞɔ Ɏ ȼɚɝɝɔɔ ɛɜɔ ȰȾȻ. ȾɌɖ 

Ɏ ɛɑɜɔɚɐ ɝ 2014 ɛɚ 2017 ɏɚɐɧ ɚəɌ ɟɘɑəɨɤɌɑɞɝɫ 

ɐɚ 13% ɑɒɑɏɚɐəɚ. ȽɟɥɑɝɞɎɟɑɞ ɞɌɖɒɑ ɘəɑəɔɑ, 

ɣɞɚ ɎɧɝɚɖɌɫ ɝɘɑɜɞəɚɝɞɨ ɚɞ ɞɜɌɎɘɌɞɔɓɘɌ ɝɎɫɓɌ-

əɌ ɝ ɚɞɝɟɞɝɞɎɔɑɘ ɟ ɝɛɑɢɔɌɗɔɝɞɚɎ ɐɚɝɞɌɞɚɣəɚɏɚ 

ɖɚɗɔɣɑɝɞɎɌ ɔəɠɚɜɘɌɢɔɔ ɚ ɞɜɌɎɘɌɡ ɛɌɢɔɑəɞɚɎ 

[2].  

 Ȯɑɐɑəɔɑ ɛɌɢɔɑəɞɚɎ ɝ ɞɫɒɑɗɚɕ ɝɚɣɑ-

ɞɌəəɚɕ ɞɜɌɎɘɚɕ Ɏ ɜɌɘɖɌɡ ɛɜɚɞɚɖɚɗɌ ATLS . 

 Ȼɚɐ ɞɫɒɑɗɚɕ ɝɚɣɑɞɌəəɚɕ ɞɜɌɎɘɚɕ ɛɚəɔ-

ɘɌɑɞɝɫ ɛɚɎɜɑɒɐɑəɔɑ ɐɎɟɡ ɔ ɍɚɗɑɑ ɌəɌɞɚɘɔɣɑ-

ɝɖɔɡ ɚɍɗɌɝɞɑɕ ɣɑɗɚɎɑɖɌ, ɚɐəɚ ɔɓ ɛɚɎɜɑɒɐɑəɔɕ 

ɛɜɔ ɩɞɚɘ ɫɎɗɫɑɞɝɫ ɚɛɌɝəɧɘ ɐɗɫ ɒɔɓəɔ. ȮɧɜɌ-

ɒɑəəɚɝɞɨ ɛɜɚɫɎɗɑəɔɕ ɞɫɒɑɗɚɕ ɝɚɣɑɞɌəəɚɕ 

ɞɜɌɎɘɧ (ȾȽȾ) ɓɌɎɔɝɔɞ, ɛɜɑɒɐɑ Ɏɝɑɏɚ, ɚɞ ɝɞɑɛɑəɔ 

əɌɜɟɤɑəɔɕ ɎɔɞɌɗɨəɧɡ ɠɟəɖɢɔɕ, ɞɜɌɎɘɌɞɔɣɑ-

ɝɖɚɏɚ ɤɚɖɌ ɔ ɏɑɘɚɐɔəɌɘɔɣɑɝɖɚɕ ɝɞɌɍɔɗɨəɚɝɞɔ ɟ 

ɛɚɝɞɜɌɐɌɎɤɑɏɚ. ȽɎɚɑɎɜɑɘɑəəɌɫ ɐɔɌɏəɚɝɞɔɖɌ 

ɛɚɎɜɑɒɐɑəɔɕ, ɖɌɣɑɝɞɎɑəəɌɫ ɜɑɌəɔɘɌɢɔɚəəɌɫ ɔ 

ɡɔɜɟɜɏɔɣɑɝɖɌɫ ɛɚɘɚɥɨ ɞɌɖ ɒɑ ɫɎɗɫɪɞɝɫ ɎɌɒ-

əɧɘɔ ɠɌɖɞɚɜɌɘɔ, Ɏɗɔɫɪɥɔɘɔ əɌ ɛɜɚɫɎɗɑəɔɫ 

ɞɜɌɎɘɌɞɔɣɑɝɖɚɕ ɍɚɗɑɓəɔ. 

 ȽɞɌəɐɌɜɞɔɓɔɜɟɪɥɔɘ ɛɚɐɡɚɐɚɘ ɖ ɐɔɌ-

ɏəɚɝɞɔɖɑ ɔ ɗɑɣɑəɔɪ ɛɚɝɞɜɌɐɌɎɤɔɡ ɝ ɛɚɗɔɞɜɌɎ-

ɘɚɕ Ɏ ɘɔɜɚɎɚɕ ɛɜɌɖɞɔɖɑ ɫɎɗɫɑɞɝɫ ɛɜɚɞɚɖɚɗ 

ATLS. Ȯ əɌɤɑɕ ɝɞɜɌəɑ ɌəɌɗɚɏɔɣəɧɑ ɖɜɔɞɑɜɔɔ 

ɚɞɝɟɞɝɞɎɟɪɞ, ɚɐəɌɖɚ ɜɟɖɚɎɚɐɝɞɎɚ əɑ ɛɜɚɞɔɎɚ-

ɜɑɣɔɞ ɜɚɝɝɔɕɝɖɔɘ ɝɞɌəɐɌɜɞɌɘ ɚɖɌɓɌəɔɫ ɘɑɐɔ-

ɢɔəɝɖɚɕ ɛɚɘɚɥɔ ɛɜɔ ɝɚɣɑɞɌəəɚɕ ɞɜɌɎɘɑ (ɛɜɔ-

ɗɚɒɑəɔɑ ɖ ɛɜɔɖɌɓɟ ȸȳ ȼɀ ɚɞ 24 ɐɑɖɌɍɜɫ 2012 ɏ. 

ʈ 1394ə) ɔ ɘɚɒɑɞ ɍɧɞɨ ɔɝɛɚɗɨɓɚɎɌəɚ Ɏ ɖɌɣɑ-

ɝɞɎɑ ɜɌɓɜɌɍɚɞɖɔ ɚɛɞɔɘɌɗɨəɚɏɚ ɌɗɏɚɜɔɞɘɌ ɐɑɕ-

ɝɞɎɔɕ ɘɑɐɔɢɔəɝɖɚɏɚ ɛɑɜɝɚəɌɗɌ ɛɜɔ Ɏɑɐɑəɔɔ 

ɛɌɢɔɑəɞɚɎ ɝ ɛɚɗɔɞɜɌɎɘɚɕ. 

 ȺɝəɚɎəɚɕ ɔɐɑɑɕ ATLS ɫɎɗɫɑɞɝɫ ɩɞɌɛ-

əɚɝɞɨ ɚɖɌɓɌəɔɫ ɘɑɐɔɢɔəɝɖɚɏɚ ɛɚɝɚɍɔɫ ɔ ɝɎɚɑ-

Ɏɜɑɘɑəəɚɑ ɎɧɫɎɗɑəɔɑ əɌɔɍɚɗɑɑ ɟɏɜɚɒɌɪɥɑɏɚ 

ɒɔɓəɔ ɛɚɎɜɑɒɐɑəɔɫ [3]. ȺɝəɚɎɚɛɚɗɌɏɌɪɥɔɘɔ 

ɛɜɔəɢɔɛɌɘɔ ɫɎɗɫɑɞɝɫ ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɑ ɚɖɌɓɌ-

əɔɑ ɛɚɘɚɥɔ ɛɚɝɞɜɌɐɌɎɤɔɘ, ɟɝɞɜɌəɑəɔɑ ɛɑɜɎɚ-

ɝɞɑɛɑəəɧɡ ɒɔɓəɑɟɏɜɚɒɌɥɔɡ ɠɌɖɞɚɜɚɎ, ɝɔɘɟɗɨ-

ɞɌəəɚɑ ɛɜɚɎɑɐɑəɔɑ ɜɑɌəɔɘɌɢɔɚəəɧɡ ɔ ɐɔɌɏəɚ-

ɝɞɔɣɑɝɖɔɡ ɘɑɜɚɛɜɔɫɞɔɕ. ȾɌɖ, ɝɚɏɗɌɝəɚ ɛɜɚɞɚɖɚ-

ɗɟ, ɑɝɗɔ əɌ ɘɚɘɑəɞ ɚɝɘɚɞɜɌ ɚɝəɚɎəɧɑ ɎɔɞɌɗɨ-

əɧɑ ɠɟəɖɢɔɔ əɑ ɝɞɌɍɔɗɨəɧ, ɞɚ ɝɗɑɐɟɪɥɔɘ ɩɞɌ-

ɛɚɘ ɫɎɗɫɑɞɝɫ ɞɜɌəɝɛɚɜɞɔɜɚɎɖɌ ɛɚɝɞɜɌɐɌɎɤɑɏɚ 

Ɏ ɚɛɑɜɌɢɔɚəəɟɪ ɐɗɫ Ɏɧɛɚɗəɑəɔɫ ɩɖɝɞɜɑəəɚɕ 

ɡɔɜɟɜɏɔɣɑɝɖɚɕ ɖɚɜɜɑɖɢɔɔ. Ȯ ɝɗɟɣɌɑ ɚɞɝɟɞɝɞɎɔɫ 

ɏɑɘɚɐɔəɌɘɔɣɑɝɖɔɡ ɔ ɐɧɡɌɞɑɗɨəɧɡ ɜɌɝɝɞɜɚɕɝɞɎ 

ɐɗɫ ɚɢɑəɖɔ ɌəɌɞɚɘɔɣɑɝɖɔɡ ɔɓɘɑəɑəɔɕ ɒɔɓəɑə-

əɚ ɎɌɒəɧɡ ɝɞɜɟɖɞɟɜ ɛɜɔ ȾȽȾ ɛɜɔɘɑəɫɑɞɝɫ ɐɔɌ-

ɏəɚɝɞɔɣɑɝɖɔɕ ɛɜɚɞɚɖɚɗ ɚɍɝɗɑɐɚɎɌəɔɫ. Ȼɚ ɜɑɖɚ-

ɘɑəɐɌɢɔɔ ATLS ɛɚɝɞɜɌɐɌɎɤɔɘ ɝ əɑɝɞɌɍɔɗɨəɚɕ 

ɏɑɘɚɐɔəɌɘɔɖɚɕ Ɏ ɩɖɝɞɜɑəəɚɘ ɛɚɜɫɐɖɑ ɐɚɗɒəɚ 

ɍɧɞɨ Ɏɧɛɚɗəɑəɚ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚɑ ɚɍɝɗɑɐɚɎɌ-

əɔɑ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ, ɒɔɎɚɞɌ, ɞɌɓɌ ɝ ɢɑɗɨɪ ɚɍəɌ-

ɜɟɒɑəɔɫ Ɏɚɓɘɚɒəɧɡ ɔɝɞɚɣəɔɖɚɎ ɖɜɚɎɚɞɑɣɑəɔɫ. 

 ȿɜɏɑəɞəɌɫ ɝɚəɚɏɜɌɠɔɫ Ɏɧɛɚɗəɫɑɞɝɫ Ɏ 

Ɏɔɐɑ e-FAST ɛɜɚɞɚɖɚɗɌ (focused  assessment  with  

sonography  for  traum a) ð ɝɞɌəɐɌɜɞəɚɏɚ əɌɣɌɗɨ-

əɚɏɚ ɟɗɨɞɜɌɓɎɟɖɚɎɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɟ ɛɌɢɔɑəɞɚɎ 

ɝ ɞɜɌɎɘɚɕ. ȳɌɐɌɣɑɕ ɔɝɝɗɑɐɚɎɌəɔɫ ɫɎɗɫɑɞɝɫ ɛɚ-

ɔɝɖ ɝɎɚɍɚɐəɚɕ ɒɔɐɖɚɝɞɔ Ɏ ɌɍɐɚɘɔəɌɗɨəɚɕ, 

ɛɗɑɎɜɌɗɨəɚɕ ɔ ɛɑɜɔɖɌɜɐɔɌɗɨəɚɕ ɛɚɗɚɝɞɫɡ, Ɍ 

ɞɌɖɒɑ ɛəɑɎɘɚɞɚɜɌɖɝɌ. ȬɎɞɚɜɧ ɛɚɖɌɓɧɎɌɪɞ, ɣɞɚ 

ɐɗɫ ɝɚɖɜɌɥɑəɔɫ Ɏɜɑɘɑəəɧɡ ɜɌɘɚɖ ɚɍɝɗɑɐɚɎɌ-

əɔɫ, ɟ ɏɑɘɚɐɔəɌɘɔɣɑɝɖɔ ɝɞɌɍɔɗɨəɧɡ ɛɌɢɔɑəɞɚɎ, 

Ɍ ɞɌɖɒɑ ɟɘɑəɨɤɑəɔɫ ɩɖɚəɚɘɔɣɑɝɖɔɡ ɓɌɞɜɌɞ, 

ɝɗɑɐɟɑɞ ɚɞɖɌɓɧɎɌɞɨɝɫ ɚɞ ɜɑəɞɏɑəɚɏɜɌɠɔɔ Ɏ ɜɑ-

ɌəɔɘɌɢɔɚəəɚɘ ɓɌɗɑ, ɚɏɜɌəɔɣɔɎɌɫɝɨ e-Fast  ɛɜɚ-

ɞɚɖɚɗɚɘ, ɝ ɐɌɗɨəɑɕɤɔɘ ɛɜɚɎɑɐɑəɔɑɘ ȸȽȶȾ Ɏ 

ɜɑɒɔɘɑ çɎɝɑ ɞɑɗɚè [4]. 

 ȼɚɗɨ ȸȽȶȾ Ɏ ɐɔɌɏəɚɝɞɔɖɑ ɛɚɎɜɑɒɐɑ-

əɔɕ ɟ ɛɌɢɔɑəɞɚɎ ɝ ȾȽȾ. 

 ȺɝəɚɎɚɛɚɗɌɏɌɪɥɔɘ ɘɚɘɑəɞɚɘ ɚɜɏɌəɔɓɌ-

ɢɔɔ ɛɚɘɚɥɔ ɛɚɝɞɜɌɐɌɎɤɔɘ ɝ ȾȽȾ ɫɎɗɫɑɞɝɫ 

ɚɛɑɜɌɞɔɎəɚɝɞɨ ɔ ɖɚɘɛɗɑɖɝəɌɫ ɚɢɑəɖɌ ɞɫɒɑɝɞɔ 

ɝɚɝɞɚɫəɔɫ ɛɌɢɔɑəɞɌ. Ȱɗɫ ɣɑɏɚ Ɏ ɛɜɔɑɘəɚɘ ɚɞɐɑ-

ɗɑəɔɔ ɘəɚɏɚɛɜɚɠɔɗɨəɚɏɚ ɝɞɌɢɔɚəɌɜɌ ɚɜɏɌəɔɓɚ-

ɎɌəɧ ɩɖɝɞɜɑəəɌɫ ɖɗɔəɔɣɑɝɖɌɫ ɗɌɍɚɜɌɞɚɜɔɫ, ɖɌ-

ɍɔəɑɞ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ ɔ ɜɑɌəɔɘɌɢɔ-

ɚəəɧɕ ɓɌɗ ɝ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɘ ɚɍɚɜɟɐɚɎɌəɔɑɘ, 

ɣɞɚ ɛɚɓɎɚɗɫɑɞ ɐɑɒɟɜəɚɕ ɍɜɔɏɌɐɑ ɝɛɑɢɔɌɗɔɝɞɚɎ 

ɚɛɜɑɐɑɗɫɞɨ ɞɌɖɞɔɖɟ ɐɌɗɨəɑɕɤɑɏɚ Ɏɑɐɑəɔɫ ɛɌɢɔ-

ɑəɞɌ Ɏ ɖɚɜɚɞɖɔɕ ɝɜɚɖ. ȼɚɗɨ ȸȽȶȾ Ɏ ɐɔɌɏəɚɝɞɔɖɑ 

Ⱦ 
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ɛɚɗɔɞɜɌɎɘɧ əɑɟɖɗɚəəɚ ɜɌɝɞɑɞ. Ȯ əɌɝɞɚɫɥɑɑ 

Ɏɜɑɘɫ ȸȽȶȾ ɝɞɌəɚɎɔɞɝɫ ɛɑɜɎɔɣəɧɘ əɑɔəɎɌ-

ɓɔɎəɧɘ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɘ ɘɑɞɚɐɚɘ ɛɜɔ ɩɖɝ-

ɞɜɑəəɚɘ Ɏɑɐɑəɔɔ ɛɌɢɔɑəɞɚɎ ɝ ɛɚɗɔɞɜɌɎɘɚɕ [11 

- 17].  

 ȾɜɌɎɘɌɞɔɣɑɝɖɔɑ ɛɚɎɜɑɒɐɑəɔɫ ɏɚɗɚɎəɚɏɚ 

ɘɚɓɏɌ ð ɗɔɐɔɜɟɪɥɌɫ ɛɜɔɣɔəɌ ɝɘɑɜɞəɚɝɞɔ ɔ ɔə-

ɎɌɗɔɐəɚɝɞɔ ɟ ɗɔɢ ɐɚ 45 ɗɑɞ [18, 19]. ȸȽȶȾ ɛɚɓ-

Ɏɚɗɫɑɞ ɎɧɫɎɔɞɨ ɒɔɓəɑɟɏɜɚɒɌɪɥɔɑ ɛɚɎɜɑɒɐɑ-

əɔɫ ɔ ɚɛɜɑɐɑɗɔɞɨ ɐɚɘɔəɔɜɟɪɥɑɑ ɔɗɔ ɖɚəɖɟɜɔ-

ɜɟɪɥɑɑ ɛɚɎɜɑɒɐɑəɔɑ ɝɞɜɟɖɞɟɜ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ: 

ɚɢɑəɔɞɨ ɝɞɑɛɑəɨ ɖɚɘɛɜɑɝɝɔɚəəɚ-

ɐɔɝɗɚɖɌɢɔɚəəɚɏɚ ɝɔəɐɜɚɘɌ; ɟɞɚɣəɔɞɨ ɗɚɖɌɗɔɓɌ-

ɢɔɪ, ɚɍɦɑɘ ɔ Ɏɔɐ ɚɍɚɗɚɣɑɣəɧɡ ɏɑɘɌɞɚɘ, ɔ 

əɌɗɔɣɔɑ ɝɟɍɌɜɌɡəɚɔɐɌɗɨəɚɏɚ ɖɜɚɎɚɔɓɗɔɫəɔɫ; Ɏ 

ɐɌɗɨəɑɕɤɑɘ ɚɢɑəɔɎɌɞɨ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɧɑ ɔɓ-

ɘɑəɑəɔɫ; ɚɛɜɑɐɑɗɔɞɨ Ɏɔɐ ɔ ɗɚɖɌɗɔɓɌɢɔɪ ɛɑɜɑ-

ɗɚɘɚɎ ɝɎɚɐɌ ɔ ɝəɚɎɌəɔɫ ɣɑɜɑɛɌ, ɖɚɝɞɑɕ ɗɔɢɑɎɚ-

ɏɚ ɝɖɑɗɑɞɌ. ȻɚɝɞɜɌɐɌɎɤɔɑ Ɏ ɍɚɗɨɤɔəɝɞɎɑ ɝɗɟɣɌ-

ɑɎ ɐɚɝɞɌɎɗɫɪɞɝɫ Ɏ ɝɞɌɢɔɚəɌɜ əɌ ɌɛɛɌɜɌɞɑ ɔɝ-

ɖɟɝɝɞɎɑəəɚɕ Ɏɑəɞɔɗɫɢɔɔ ɗɑɏɖɔɡ (ȴȮȷ), ɍɑɓ ɝɚ-

ɓəɌəɔɫ, ɛɚɝɗɑ ɛɜɚɎɑɐɑəəɚɏɚ ɖɚɘɛɗɑɖɝɌ ɛɜɚɞɔ-

ɎɚɤɚɖɚɎɧɡ ɘɑɜɚɛɜɔɫɞɔɕ. Ȼɚɩɞɚɘɟ çɓɚɗɚɞɧɘè 

ɝɞɌəɐɌɜɞɚɘ əɑɕɜɚɎɔɓɟɌɗɔɓɌɢɔɔ Ɏ ɚɝɞɜɑɕɤɔɕ ɔ 

ɚɝɞɜɧɕ ɛɑɜɔɚɐ ɫɎɗɫɑɞɝɫ ȸȽȶȾ ɏɚɗɚɎɧ ɝ ɛɚɝɗɑ-

ɐɟɪɥɔɘ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɧɘ ɖɚəɞɜɚɗɑɘ. Ȼɜɔ-

ɘɑɜɚɘ ɞɌɖɚɏɚ ɛɚɐɡɚɐɌ ɫɎɗɫɑɞɝɫ əɌɤɑ əɌɍɗɪɐɑ-

əɔɑ ɛɌɢɔɑəɞɌ Ȯ., 43 ɗɑɞ (ɜɔɝ.1). ȻɌɢɔɑəɞ ɛɚɝɞɟ-

ɛɔɗ Ɏ ɍɚɗɨəɔɢɟ ɛɚɝɗɑ ɒɑɗɑɓəɚɐɚɜɚɒəɚɕ ɞɜɌɎ-

ɘɧ. ȰɚɝɞɌɎɗɑə ɍɜɔɏɌɐɚɕ ɝɖɚɜɚɕ ɘɑɐɔɢɔəɝɖɚɕ 

ɛɚɘɚɥɔ Ɏ ɜɑɌəɔɘɌɢɔɚəəɧɕ ɓɌɗ ɛɜɔɑɘəɚɏɚ ɚɞ-

ɐɑɗɑəɔɫ Ɏ ɖɜɌɕəɑ ɞɫɒɑɗɚɘ ɝɚɝɞɚɫəɔɔ, əɌ ɥɔɞɑ, 

ɐɧɡɌəɔɑ ɚɝɟɥɑɝɞɎɗɫɑɞɝɫ ɌɛɛɌɜɌɞɚɘ ɔɝɖɟɝ-

ɝɞɎɑəəɚɕ Ɏɑəɞɔɗɫɢɔɔ ɗɑɏɖɔɡ, ɟɜɚɎɑəɨ ɝɚɓəɌəɔɫ 

ð ɘɑɐɔɢɔəɝɖɌɫ ɝɑɐɌɢɔɫ. 

ȹɑɍɚɗɨɤɔɑ ɘɌɖɜɚɝɖɚɛɔɣɑɝɖɔɑ ɛɚɜɌɒɑəɔɫ, 

əɑ ɞɜɑɍɟɪɥɔɑ ɩɖɝɞɜɑəəɚɏɚ ɚɛɑɜɌɞɔɎəɚɏɚ Ɏɘɑ-

ɤɌɞɑɗɨɝɞɎɌ, əɚ ɚɍɗɌɐɌɪɥɔɑ Ɏɧɝɚɖɚɕ ɖɗɔəɔɣɑ-

ɝɖɚɕ ɓəɌɣɔɘɚɝɞɨɪ, ɝɎɫɓɌəəɧɑ ɝ ɐɔɠɠɟɓəɧɘɔ 

ɌɖɝɚəɌɗɨəɧɘɔ ɛɚɜɌɒɑəɔɫɘɔ, ɘɚɏɟɞ ɚɛɟɝɞɔɞɨɝɫ 

əɔɒɑ ɛɚɜɚɏɌ ɜɌɓɜɑɤɑəɔɫ ɐɗɫ ȶȾ. Ȼɚ ɩɞɔɘ 

ɛɜɔɣɔəɌɘ, ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɌɫ ɞɚɘɚɏɜɌɠɔɫ 

(ȸȼȾ) ð ɍɚɗɑɑ əɌɐɑɒəɧɕ ɘɑɞɚɐ ɐɗɫ ɚɢɑəɖɔ ɐɌə-

əɚɏɚ ɛɚɎɜɑɒɐɑəɔɫ [18, 19].  

 ȴɝɝɗɑɐɚɎɌəɔɫ ɜɌɓɗɔɣəɧɡ ɌɎɞɚɜɚɎ ɛɚɖɌ-

ɓɧɎɌɪɞ, ɣɞɚ ɑɝɞɨ əɑɝɚɚɞɎɑɞɝɞɎɔɫ Ɏ ɣɌɝɞɚɞɑ 

ɎɝɞɜɑɣɌɑɘɚɝɞɔ ɛɑɜɑɗɚɘɚɎ ɗɔɢɑɎɧɡ ɖɚɝɞɑɕ, ɝɎɚ-

ɐɌ ɔ ɝəɚɎɌəɔɫ ɣɑɜɑɛɌ [18 - 20]. Ȯ ɖɌɣɑɝɞɎɑ Ɍɗɨ-

ɞɑɜəɌɞɔɎɧ ȸȽȶȾ ɍɧɗɔ ɜɌɝɝɘɚɞɜɑəɧ ɜɑəɞɏɑəɚ-

ɏɜɌɠɔɫ ɔ ɝɚəɚɏɜɌɠɔɫ ɝ Ɏɧɝɚɖɔɘ ɜɌɓɜɑɤɑəɔɑɘ 

[5, 6]. ȺɐəɌɖɚ ɩɞɔ ɐɎɑ ɘɑɞɚɐɔɖɔ ɚɣɑəɨ ɚɏɜɌəɔ-

ɣɑəɧ ɛɜɔ ɝɗɚɒəɧɡ ɔ ɝɚɣɑɞɌəəɧɡ ɞɜɌɎɘɌɡ ɗɔɢɌ, 

Ɍ ɛɜɚɎɑɐɑəɔɑ ȸȽȶȾ ɫɎɗɫɑɞɝɫ ɛɜɑɎɚɝɡɚɐəɧɘ ɘɑ-

ɞɚɐɚɘ ɐɗɫ ɖɚɘɛɗɑɖɝəɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɛɑɜɑɗɚɘɚɎ 

Ɏɝɑɡ ɖɚɝɞɑɕ ɗɔɢɑɎɚɏɚ ɝɖɑɗɑɞɌ [5, 20]. Ȱɗɫ ɎɐɌɎ-

ɗɑəəɧɡ ɛɑɜɑɗɚɘɚɎ ɝɎɚɕɝɞɎɑəəɧ ɟɤɔɍɧ ɔ ɛɚ-

Ɏɜɑɒɐɑəɔɫ ɞɎɑɜɐɧɡ ɘɚɓɏɚɎɧɡ ɚɍɚɗɚɣɑɖ, ɖɚɞɚ-

ɜɧɑ ɟɎɑɗɔɣɔɎɌɪɞ ɜɔɝɖ ɔəɠɑɖɢɔɚəəɚɏɚ ɓɌɜɌɒɑ-

əɔɫ [22]. Ȼɜɔ ɛɜɚɎɑɐɑəɔɔ ȸȽȶȾ ɘɚɒəɚ ɛɚɗɟ-

ɣɔɞɨ 3D-ɔɓɚɍɜɌɒɑəɔɑ ɖɚɝɞɑɕ ɣɑɜɑɛɌ, ɐɗɫ ɚɖɌɓɌ-

əɔɫ ɛɚɘɚɥɔ ɡɔɜɟɜɏɌɘ Ɏ ɟɐɌɗɑəɔɔ ɠɜɌɏɘɑəɞɚɎ 

ɔɓ ɣɑɜɑɛɌ ɔ ɜɑɛɚɓɔɢɔɚəɔɜɚɎɌəɔɔ ɝɗɚɘɌəəɚɕ 

ɖɚɝɞɔ [22]. 

 Ȼɑɜɑɗɚɘɧ ɛɚɓɎɚəɚɣəɔɖɌ ɝɚɝɞɌɎɗɫɪɞ ɐɚ 

6% ɛɚɎɜɑɒɐɑəɔɕ Ɏɝɑɏɚ ɝɖɑɗɑɞɌ [12].  Ȯ ɝɎɚɑɘ 

ɝɔɝɞɑɘɌɞɔɣɑɝɖɚɘ ɚɍɓɚɜɑ Sekhon  ɔ Fehings  ɐɚɖɌ-

ɓɌɗɔ, ɣɞɚ 55% Ɏɝɑɡ ɛɚɎɜɑɒɐɑəɔɕ ɛɚɓɎɚəɚɣəɔɖɌ 

ɝɚɝɞɌɎɗɫɪɞ ɞɜɌɎɘɧ ɤɑɕəɚɏɚ ɚɞɐɑɗɌ ɛɚɓɎɚəɚɣ-

əɔɖɌ, 15% ð ɏɜɟɐəɚɏɚ ɚɞɐɑɗɌ ɛɚɓɎɚəɚɣəɔɖɌ, 15% 

ð ɛɚɫɝəɔɣəɚɏɚ ɚɞɐɑɗɌ ɛɚɓɎɚəɚɣəɔɖɌ ɔ 15% ɛɚ-

ɫɝəɔɣəɚ-ɖɜɑɝɞɢɚɎɚɏɚ ɚɞɐɑɗɌ ɛɚɓɎɚəɚɣəɔɖɌ, Ɍ 

ɜɔɝɖ ɛɚɎɜɑɒɐɑəɔɫ ɝɛɔəəɚɏɚ ɘɚɓɏɌ ɛɜɔ ɛɚɎɜɑ-

ɒɐɑəɔɫɡ ɤɑɕəɚɏɚ ɚɞɐɑɗɌ ɛɚɓɎɚəɚɣəɔɖɌ Ɏɧɤɑ, 

ɣɑɘ Ɏ ɏɜɟɐəɚɘ ɔ ɛɚɫɝəɔɣəɚɘ ɚɞɐɑɗɌɡ ɛɚɓɎɚəɚɣ-

əɔɖɌ [21]. 

 Ȯ   ɔɝɝɗɑɐɚɎɌəɔɔ ɘəɚɏɚɠɟəɖɢɔɚəɌɗɨəɚɏɚ 

ɢɑəɞɜɌ National  Emerg ency  X-Radiography  Use 

Study  (NEXUS) ɝɛɑɢɔɌɗɔɝɞɧ ɚɛɜɑɐɑɗɔɗɔ 

ɖɗɪɣɑɎɧɑ ɖɗɔəɔɣɑɝɖɔɑ ɠɌɖɞɚɜɧ ɜɔɝɖɌ, 

ɖɚɞɚɜɧɑ əɑɝɟɞ ɛɜɚɏəɚɝɞɔɣɑɝɖɟɪ ɓəɌɣɔɘɚɝɞɨ  

ɛɜɔ  ɚɞɝɟɞɝɞɎɔɔ ɛɑɜɑɗɚɘɚɎ Ɏ ɤɑɕəɚɘ ɚɞɐɑɗɑ 

ɛɚɓɎɚəɚɣəɔɖɌ [23] . Ⱥəɔ ɛɜɔɤɗɔ ɖ ɎɧɎɚɐɟ, ɣɞɚ 

ɎɔɓɟɌɗɔɓɌɢɔɫ əɑ ɞɜɑɍɟɑɞɝɫ ɛɜɔ ɚɞɝɟɞɝɞɎɔɔ 

ɝɗɑɐɟɪɥɔɡ  ɖɗɔəɔɣɑɝɖɔɡ ɛɜɔɓəɌɖɚɎ:  əɑɞ 

ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɔ ɛɚ ɝɜɑɐɔəəɚɕ ɗɔəɔɔ ɤɑɕəɚɏɚ 

ɚɞɐɑɗɌ ɛɚɓɎɚəɚɣəɔɖɌ,  əɑɞ ɚɣɌɏɚɎɚɕ 

əɑɎɜɚɗɚɏɔɣɑɝɖɚɕ ɝɔɘɛɞɚɘɌɞɔɖɔ, əɚɜɘɌɗɨəɧɕ 

ɟɜɚɎɑəɨ ɝɌɘɚɖɜɔɞɔɖɔ, ɚɞɝɟɞɝɞɎɔɑ 

ɔəɞɚɖɝɔɖɌɢɔɔ ɔ ɍɚɗɑɓəɑəəɚɝɞɔ əɌ ɟɜɚɎəɑ  

ɛɚɎɜɑɒɐɑəɔɫ. ȽɛɑɢɔɌɗɔɝɞɧ NEXUS  

ɛɜɑɐɛɚɗɚɒɔɗɔ, ɣɞɚ ɝ ɛɚɘɚɥɨɪ ɔɡ ɖɗɔəɔɣɑɝɖɚɏɚ 

ɛɜɚɏəɚɓɔɜɚɎɌəɔɫ ɘɚɒəɚ ɔɐɑəɞɔɠɔɢɔɜɚɎɌɞɨ 

ɛɌɢɔɑəɞɚɎ ɝ ɜɔɝɖɚɘ ɛɑɜɑɗɚɘɌ ɝ 

ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨɪ ɐɚ 99,6%.   

 ȬəɌɗɚɏɔɣəɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɍɧɗɚ 

ɛɜɚɎɑɐɑəɚ Canadian  Cervical Spine Group, 

ɖɚɞɚɜɧɘɔ ɍɧɗɔ ɎɧɫɎɗɑəɧ ɖɜɔɞɑɜɔɔ ɜɔɝɖɌ 

ɛɑɜɑɗɚɘɚɎ ɤɑɕəɚɏɚ ɚɞɐɑɗɌ ɛɚɓɎɚəɚɣəɔɖɌ ɛɚɝɗɑ 

ɞɟɛɚɕ ɞɜɌɎɘɧ [24].  ȶɌəɌɐɝɖɚɑ ɚɍɥɑɝɞɎɚ 

ɚɍəɌɜɟɒɔɗɚ, ɣɞɚ ɔɡ ɖɗɔəɔɣɑɝɖɔɑ ɖɜɔɞɑɜɔɔ 

ɔɘɑɗɔ 100%-əɟɪ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ɔ 

ɝɛɑɢɔɠɔɣəɚɝɞɨ 42,5% ð ɐɗɫ ɛɜɚɏəɚɓɔɜɚɎɌəɔɫ 

ɚɞɝɟɞɝɞɎɔɫ ɛɚɎɜɑɒɐɑəɔɕ ɤɑɕəɚɏɚ ɚɞɐɑɗɌ 

ɛɚɓɎɚəɚɣəɔɖɌ. ȼɑɖɚɘɑəɐɌɢɔɔ ɩɞɔɡ ɐɎɟɡ ɝɚɚɍ-

ɥɑɝɞɎ ɚɞɗɔɣɌɪɞɝɫ, əɑɝɘɚɞɜɫ əɌ ɩɞɚ, 

ɛɜɑɔɘɟɥɑɝɞɎɌ ɚɐəɚɏɚ əɌɐ ɐɜɟɏɔɘ əɑ ɝɠɚɜɘɔɜɚ-

ɎɌɗɚɝɨ. Ƚɗɚɒəɚɝɞɨ ɚɍɚɔɡ ɔɝɝɗɑɐɚɎɌəɔɕ 

ɓɌɖɗɪɣɌɑɞɝɫ Ɏ ɞɚɘ, ɣɞɚ əɌ ɛɜɌɖɞɔɖɑ ɜɑɐɖɚ 

ɎɝɞɜɑɣɌɑɞɝɫ ɛɌɢɔɑəɞ ɝɚ Ɏɝɑɘɔ ɖɜɔɞɑɜɔɫɘɔ, 

ɛɚɩɞɚɘɟ Ɏɚ ɘəɚɏɔɡ ɝɗɟɣɌɫɡ əɑɚɍɡɚɐɔɘɌ 

ɐɚɛɚɗəɔɞɑɗɨəɌɫ ɎɔɓɟɌɗɔɓɌɢɔɫ. 

 Wongwaisayawan ɔ ɝɚɌɎɞɚɜɧ ɓɌɫɎɔɗɔ, 

ɣɞɚ ɛɌɢɔɑəɞɧ ɝ əɔɓɖɔɘ ɜɔɝɖɚɘ ɞɜɌɎɘɧ 

ɛɜɚɡɚɐɫɞ ɞɜɑɡɛɜɚɑɖɢɔɚəəɟɪ ɜɑəɞɏɑəɚɏɜɌɘɘɟ 

ɤɑɕəɚɏɚ ɚɞɐɑɗɌ ɛɚɓɎɚəɚɣəɔɖɌ (ɛɑɜɑɐəɑɓɌɐəɫɫ, 

ɍɚɖɚɎɌɫ ɛɜɚɑɖɢɔɔ ɔ ɛɜɔɢɑɗɨəɌɫ ɣɑɜɑɓ 

ɚɞɖɜɧɞɧɕ ɜɚɞ  (ɐɗɫ ɐɔɌɏəɚɝɞɔɖɔ Ɏɑɜɡəɔɡ 

ɤɑɕəɧɡ ɛɚɓɎɚəɖɚɎ [7].  ȺɐəɌɖɚ 

ɜɑəɞɏɑəɚɏɜɌɘɘɧ ɝ ɛɜɚɝɞɚɕ ɛɗɑəɖɚɕ ɘɚɏɟɞ ɍɧɞɨ 

əɑɣɟɎɝɞɎɔɞɑɗɨəɧɘɔ ɖ ɞɜɌɎɘɌɘ  ɤɑɕəɚɏɚ  ɚɞɐɑɗɌ  
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ɛɚɓɎɚəɚɣəɔɖɌ, ɝ əɑɐɚɝɞɌɞɚɣəɧɘɔ ɛɚɖɌɓɌɞɑɗɫɘɔ 

37 -72%. ȭɚɗɑɑ ɞɚɏɚ, ɍɧɗɚ ɐɚɖɌɓɌəɚ, ɣɞɚ  

ɜɑəɞɏɑəɚɏɜɌɘɘɧ ɛɌɢɔɑəɞɚɎ ɝ ɛɚɗɔɞɜɌɎɘɚɕ 

ɞɜɑɍɟɪɞ ɛɚɎɞɚɜəɚɏɚ ɛɜɚɎɑɐɑəɔɫ ɔɝɝɗɑɐɚɎɌəɔɫ  

[25] . 

 Ackland  ɔ Cameron  əɑ ɝɚɏɗɌɝəɧ ɝ 

ɎɧɎɚɐɌɘɔ Wongwaisayawan  ɔ ɝɚɌɎɞɚɜɌɘɔ, 

ɟɞɎɑɜɒɐɌɫ, ɣɞɚ NEXUS ɔ CCR əɑɐɚɝɞɌɞɚɣəɧ ɐɗɫ 

ɐɔɌɏəɚɝɞɔɖɔ, Ɍ ɛɑɜɑɗɚɘɧ Ɏ ɤɑɕəɚɘ ɚɞɐɑɗɑ 

ɛɚɓɎɚəɚɣəɔɖɌ əɑɗɨɓɫ ɔɝɖɗɪɣɔɞɨ ɍɑɓ ȸȽȶȾ [8]. 

ȶȾ-ɔɓɚɍɜɌɒɑəɔɑ ɫɎɗɫɑɞɝɫ ɛɜɑɐɛɚɣɞɔɞɑɗɨəɧɘ 

ɍɗɌɏɚɐɌɜɫ ɑɏɚ Ɏɧɝɚɖɚɕ ɞɚɣəɚɝɞɔ, ɝɖɚɜɚɝɞɔ ɔ 

ɝɛɚɝɚɍəɚɝɞɔ ɛɚɗɟɣɔɞɨ ɔɓɚɍɜɌɒɑəɔɫ Ɏ 

ɖɚɜɚəɌɜəɧɡ ɔ ɝɌɏɔɞɞɌɗɨəɧɡ ɛɜɚɑɖɢɔɫɡ ɝ 

ɗɟɣɤɑɕ ɎɔɓɟɌɗɔɓɌɢɔɑɕ ɤɑɕəɚɏɜɟɐəɚɏɚ ɚɞɐɑɗɌ 

ɛɚɓɎɚəɚɣəɔɖɌ. NEXUS ɔ CCR Ɏ ɍɚɗɨɤɑɕ ɘɑɜɑ 

əɑɚɍɡɚɐɔɘɧ ɐɗɫ ɐɚɛɚɗəɔɞɑɗɨəɚɕ ɚɢɑəɖɔ ɝɞɑɛɑ-

əɔ ɞɫɒɑɝɞɔ ɝɛɔəɚɘɚɓɏɚɎɚɕ ɞɜɌɎɘɧ [7, 9]. 

 ȸȼȾ əɑ ɫɎɗɫɑɞɝɫ ɘɑɞɚɐɚɘ ɎɧɍɚɜɌ ɛɜɔ 

ɚɝɞɜɚɘ ɞɜɌɎɘɌɞɔɣɑɝɖɚɘ ɛɚɎɜɑɒɐɑəɔɔ ɛɚɓɎɚ-

əɚɣəɔɖɌ, ɎɝɗɑɐɝɞɎɔɑ ɐɗɔɞɑɗɨəɚɝɞɔ ɛɜɚɎɑɐɑəɔɫ 

ɔɝɝɗɑɐɚɎɌəɔɫ ɔ ɍɚɗɑɑ əɔɓɖɚɏɚ ɛɚɜɚɏɌ ɣɟɎɝɞɎɔ-

ɞɑɗɨəɚɝɞɔ Ɏ ɚɛɜɑɐɑɗɑəɔɔ ɛɚɎɜɑɒɐɑəɔɫ ɖɚɝɞəɧɡ 

ɝɞɜɟɖɞɟɜ ɛɚ ɝɜɌɎəɑəɔɪ ɝ ȸȽȶȾ. ȺɐəɌɖɚ ȸȼȾ 

ɔɏɜɌɑɞ ɝɎɚɪ ɜɚɗɨ Ɏ ɎɔɓɟɌɗɔɓɌɢɔɔ ɤɑɕəɚɏɚ 

ɚɞɐɑɗɌ ɛɚɓɎɚəɚɣəɔɖɌ ɛɜɔ ɚɢɑəɖɑ 

ɞɜɌɎɘɌɞɔɣɑɝɖɚɏɚ ɛɚɎɜɑɒɐɑəɔɫ,  ɛɚɝɖɚɗɨɖɟ ɘɑ-

ɞɚɐ ɗɟɣɤɑ, ɣɑɘ ȸȽȶȾ,  ɎɔɓɟɌɗɔɓɔɜɟɑɞ ɘɫɏɖɔɑ 

ɞɖɌəɔ, ɎɖɗɪɣɌɫ ɝɛɔəəɚɕ ɘɚɓɏ ɔ ɝɎɫɓɖɔ [7, 10] . 

 ȾɜɌɎɘɧ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ ɫɎɗɫɪɞɝɫ Ɏɞɚɜɚɕ 

 

ȼɔɝ. 1 Ɍ (Fig. 1 Ɍ) 

ȼɔɝ. 1 Ɍ.   ȸȽȶȾ ɣɑɜɑɛɌ. 3D-ɜɑɖɚəɝɞɜɟɖɢɔɫ. 

ȻɌɢɔɑəɞ Ȯ., 43 ɏɚɐɌ. ȸəɚɒɑɝɞɎɑəəɧɑ ɛɑɜɑɗɚɘɧ ɖɚ-

ɝɞɑɕ ɝɎɚɐɌ, ɚɝəɚɎɌəɔɫ ɣɑɜɑɛɌ ɔ ɗɔɢɑɎɚɏɚ ɝɖɑɗɑɞɌ.  

Fig. 1 Ɍ.  Cranium MSCT. 3D -reconstruction.  

Patient V., 43 years old. Mu ltiple fractures of the bones 

of the arch, the base of the skull and the facial skeleton.  

 

ȼɔɝ. 1 ɍ (Fig. 1 Ɏ) 

ȼɔɝ. 1 ɍ.   ȸȽȶȾ. ȬɖɝɔɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ. 

Ⱦɚɞ ɒɑ ɛɌɢɔɑəɞ. ȽɟɍɐɟɜɌɗɨəɧɑ ɏɑɘɌɞɚɘɧ ɝ ɐɎɟɡ ɝɞɚɜɚə (ɝɞɜɑɗɖɔ). Ƚɘɑɥɑəɔɑ ɝɜɑɐɔəəɧɡ ɝɞɜɟɖɞɟɜ ɎɗɑɎɚ, ɛəɑɎ-

ɘɚɢɑɠɌɗɔɫ, ɝɟɍɌɜɌɡəɚɔɐɌɗɨəɚɑ ɖɜɚɎɚɔɓɗɔɫəɔɑ. 

Fig. 1 Ɏ.   MSCT. Axial view.  

The same patient. Subdural hematomas on both sides (arrows). The disp lacement of the median structures to the 

left, pneumocephaly, subarachnoid hemorrhage.  
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ɛɜɔɣɔəɚɕ ɝɘɑɜɞɔ ɛɚɝɗɑ ɛɚɎɜɑɒɐɑəɔɕ ɏɚɗɚɎɧ 

[26].  ȼɑəɞɏɑəɚɏɜɌɠɔɫ ɔ ȸȽȶȾ ð əɌɔɍɚɗɑɑ ɜɌɝ-

ɛɜɚɝɞɜɌəɑəəɧɑ ɘɑɞɚɐɧ ɐɔɌɏəɚɝɞɔɖɔ ɞɚɜɌɖɌɗɨ-

əɧɡ ɞɜɌɎɘ. ȾɌɖɔɑ ɘɑɞɚɐɧ, ɖɌɖ ȿȳȴ, ɔəɎɌɓɔɎəɌɫ 

ɌəɏɔɚɏɜɌɠɔɫ ɔ ȸȼȾ ɘɑəɑɑ ɜɌɝɛɜɚɝɞɜɌəɑəɧ ɛɜɔ 

ɛɚɎɜɑɒɐɑəɔɫɡ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ, əɚ ɔəɚɏɐɌ ɔɝ-

ɛɚɗɨɓɟɪɞɝɫ ɛɜɔ əɑɖɚɞɚɜɧɡ ɓɌɞɜɟɐəɑəɔɫɡ Ɏ ɚɍ-

ɝɗɑɐɚɎɌəɔɔ [7].  ȼɑəɞɏɑəɚɏɜɌɠɔɫ ɫɎɗɫɑɞɝɫ 

əɌɣɌɗɨəɧɘ ɩɞɌɛɚɘ ɐɔɌɏəɚɝɞɔɖɔ ɔ ɘɚɒɑɞ ɛɜɑɐɚ-

ɝɞɌɎɔɞɨ ɎɌɒəɟɪ ɔəɠɚɜɘɌɢɔɪ, ɚɝɚɍɑəəɚ ɟ əɑ-

ɝɞɌɍɔɗɨəɧɡ ɛɌɢɔɑəɞɚɎ. ȹɌ ɜɑəɞɏɑəɚɏɜɌɘɘɌɡ 

ɘɚɒəɚ ɚɍəɌɜɟɒɔɞɨ ɞɌɖɔɑ ɛɌɞɚɗɚɏɔɔ, ɖɌɖ ɏɑɘɚ-

ɞɚɜɌɖɝ, ɛəɑɎɘɚɞɚɜɌɖɝ, ɖɚɗɗɌɛɝ ɗɑɏɖɔɡ ɔ ɝɘɑɥɑ-

əɔɑ ɝɜɑɐɚɝɞɑəɔɫ. ȺɐəɌɖɚ ɛɚɎɜɑɒɐɑəɔɫ ɗɑɏɚɣ-

əɚɕ ɞɖɌəɔ ɛɜɔ ɟɤɔɍɑ ɗɑɏɖɔɡ ɐɔɌɏəɚɝɞɔɜɟɪɞɝɫ Ɏ 

ɛɑɜɎɧɑ ɣɌɝɧ ɛɚɝɗɑ ɞɜɌɎɘɧ ɞɚɗɨɖɚ ɛɚɝɗɑ Ɏɧɛɚɗ-

əɑəɔɫ ȸȽȶȾ ɏɜɟɐɔ, ɣɞɚ Ɏ ɓəɌɣɔɞɑɗɨəɚɕ ɝɞɑɛɑəɔ 

ɚɛɜɑɐɑɗɫɑɞ ɞɫɒɑɝɞɨ ɞɚɜɌɖɌɗɨəɧɡ ɚɝɗɚɒəɑəɔɕ Ɏ 

ɜɌəəɑɘ ɛɑɜɔɚɐɑ [27]. ȿ ɛɌɢɔɑəɞɚɎ ɝ ɞɫɒɑɗɚɕ 

ɞɜɌɎɘɚɕ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ ɣɌɝɞɚ ɔɝɛɚɗɨɓɟɪɞɝɫ 

ɩəɐɚɞɜɌɡɑɌɗɨəɧɑ ɞɜɟɍɖɔ ɔɗɔ ɛɗɑɎɜɌɗɨəɧɑ 

ɐɜɑəɌɒɔ, ɐɗɫ ɍɧɝɞɜɚɕ ɛɜɚɎɑɜɖɔ ɛɜɌɎɔɗɨəɚɝɞɔ 

ɟɝɞɌəɚɎɖɔ ɖɚɞɚɜɧɡ əɑɚɍɡɚɐɔɘɚ ɛɜɚɎɑɐɑəɔɑ 

ɜɑəɞɏɑəɚɏɜɌɠɔɔ. ȶɚəɑɣəɚ, ȸȽȶȾ ɎɧɫɎɗɫɑɞ 

ɍɚɗɑɑ ɞɚɣəɚ ɔɡ əɑɎɑɜəɚɑ ɛɚɓɔɢɔɚəɔɜɚɎɌəɔɑ, 

ɖɚɞɚɜɚɑ ɘɚɒɑɞ ɚɝɞɌɞɨɝɫ əɑɓɌɘɑɣɑəəɧɘ əɌ ɜɑəɞ-

ɏɑəɚɏɜɌɘɘɑ [29]. ȶɜɚɘɑ ɞɚɏɚ, ɔəɠɚɜɘɌɢɔɫ, 

ɛɚɗɟɣɑəəɌɫ ɛɜɔ ɜɑəɞɏɑəɚɏɜɌɠɔɔ, əɑ ɎɝɑɏɐɌ 

ɐɚɝɞɌɞɚɣəɌ ɐɗɫ ɐɔɌɏəɚɝɞɔɖɔ ɛɚɎɜɑɒɐɑəɔɕ 

ɝɚɝɟɐɚɎ ɔ ɘəɚɏɔɡ ɐɜɟɏɔɡ ɞɜɌɎɘ, ɖɚɞɚɜɧɑ ɗɟɣɤɑ 

ɚɢɑəɔɎɌɞɨ əɌ ȶȾ-ɔɓɚɍɜɌɒɑəɔɫɡ [29 , 30] . 

 Ȼɜɔ ɞɟɛɚɕ ɞɜɌɎɘɑ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ 

əɌɔɍɚɗɑɑ ɣɌɝɞɧɘ ɛɚɎɜɑɒɐɑəɔɑɘ ɫɎɗɫɪɞɝɫ 

ɛɑɜɑɗɚɘɧ ɜɑɍɑɜ, ɖɚɞɚɜɧɑ ɎɧɫɎɗɫɪɞɝɫ ɟ 50% 

ɛɚɝɞɜɌɐɌɎɤɔɡ [29]. ȿ ɛɌɢɔɑəɞɚɎ ɝ ɛɑɜɑɗɚɘɌɘɔ 

ɜɑɍɑɜ, ɚɝɚɍɑəəɚ əɔɒəɔɡ, ɣɌɝɞɚɞɌ ɛɚɎɜɑɒɐɑəɔɫ 

ɛɌɜɑəɡɔɘɌɞɚɓəɧɡ ɚɜɏɌəɚɎ ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ Ɏ 

5-10  ɜɌɓ Ɏɧɤɑ, ɣɑɘ ɟ ɞɑɡ ɛɌɢɔɑəɞɚɎ, ɟ ɖɚɞɚɜɧɡ 

ɚəɔ ɚɞɝɟɞɝɞɎɟɪɞ. ɉɞɔ ɐɌəəɧɑ ɛɚɖɌɓɧɎɌɪɞ, ɣɞɚ 

ȶȾ ɞɌɖɒɑ əɑɚɍɡɚɐɔɘɚ ɛɜɚɎɑɝɞɔ əɌ ɛɜɑɐɘɑɞ 

ɞɜɌɎɘɧ ɚɜɏɌəɚɎ ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ ɛɜɔ 

ɛɚɐɚɓɜɑəɔɔ əɌ ɛɑɜɑɗɚɘɧ əɔɒəɔɡ ɜɑɍɑɜ, ɐɌɒɑ 

ɛɜɔ ɚɞɝɟɞɝɞɎɔɔ ɛɜɔɓəɌɖɚɎ ɛɚɎɜɑɒɐɑəɔɕ 

ɏɜɟɐəɚɕ ɖɗɑɞɖɔ ɛɜɔ ɜɑəɞɏɑəɚɏɜɌɠɔɔ [31]. Ȱɗɫ 

ɚɢɑəɖɔ ɞɜɌɎɘɌɞɔɣɑɝɖɚɕ ɐɔɝɝɑɖɢɔɔ Ɍɚɜɞɧ 

ɝɗɑɐɟɑɞ ɔɝɛɚɗɨɓɚɎɌɞɨ ȸȽȶȾ ɝ ɎɎɑɐɑəɔɑɘ ɕɚɐɝɚ-

ɐɑɜɒɌɥɑɏɚ ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ. ȸȽȶȾ 

ɚɍɑɝɛɑɣɔɎɌɑɞ ɐɑɞɌɗɨəɟɪ ɎɔɓɟɌɗɔɓɌɢɔɪ Ɍɚɜɞɧ ɔ 

ɛɜɔɓəɌɖɔ ɑɑ ɞɜɌɎɘɌɞɔɣɑɝɖɔɡ ɛɚɎɜɑɒɐɑəɔɕ ɞɌ-

ɖɔɡ, ɖɌɖ ɚɞɝɗɚɑəɔɑ ɔəɞɔɘɧ, ɛɝɑɎɐɚɌəɑɎɜɔɓɘɌ, 

ɔəɞɜɌɘɟɜɌɗɨəɌɫ ɏɑɘɌɞɚɘɌ ɔ ɩɖɝɞɜɌɎɌɢɔɫ 

ɖɚəɞɜɌɝɞɌ Ɏ ɛɗɑɎɜɌɗɨəɟɪ ɛɚɗɚɝɞɨ ɔɗɔ ɛɑɜɔɖɌɜɐ 

[29] . 

 ȻɚɎɜɑɒɐɑəɔɫ ɚɜɏɌəɚɎ ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ 

ɫɎɗɫɪɞɝɫ ɝɗɑɐɝɞɎɔɑɘ ɞɟɛɧɡ ɔɗɔ ɛɜɚəɔɖɌɪɥɔɡ 

ɞɜɌɎɘ ɛɜɔ ȰȾȻ, ɛɌɐɑəɔɫɡ, ɚɏəɑɝɞɜɑɗɨəɧɡ ɔ əɚ-

ɒɑɎɧɡ ɜɌəɑəɔɫɡ. ɃɌɥɑ Ɏɝɑɏɚ ɛɚɎɜɑɒɐɌɪɞɝɫ ɍɚ-

ɗɑɑ ɖɜɟɛəɧɑ ɔ ɠɔɖɝɔɜɚɎɌəəɧɑ ɚɜɏɌəɧ ɞɌɖɔɑ, 

ɖɌɖ ɛɑɣɑəɨ ɔ ɝɑɗɑɓɑəɖɌ. ȾɌɖ ɖɌɖ ɚəɔ ɡɚɜɚɤɚ 

ɖɜɚɎɚɝəɌɍɒɌɪɞɝɫ, ɘɚɒɑɞ Ɏɚɓəɔɖəɟɞɨ Ɏəɟɞɜɑə-

əɑɑ ɖɜɚɎɚɞɑɣɑəɔɑ, ɖɚɞɚɜɚɑ ɛɜɔɎɑɐɑɞ ɖ ɗɑɞɌɗɨ-

əɚɘɟ ɔɝɡɚɐɟ [32, 33]. ȭɧɗɔ ɚɛɜɑɐɑɗɑəɧ ɖɜɔɞɑ-

ɜɔɔ ɐɗɫ ɚɢɑəɖɔ ɝɞɑɛɑəɔ ɞɫɒɑɝɞɔ ɛɚɎɜɑɒɐɑəɔɫ 

Ɏəɟɞɜɑəəɔɡ ɚɜɏɌəɚɎ ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ. Ȱɗɫ 

ɚɛɜɑɐɑɗɑəɔɫ ɐɌɗɨəɑɕɤɑɕ ɞɌɖɞɔɖɔ ɗɑɣɑəɔɫ ɔɝ-

ɛɚɗɨɓɟɑɞɝɫ ɤɖɌɗɌ, ɛɜɑɐɝɞɌɎɗɑəəɌɫ ȬɘɑɜɔɖɌə-

ɝɖɚɕ ɌɝɝɚɢɔɌɢɔɑɕ ɡɔɜɟɜɏɚɎ-ɞɜɌɎɘɌɞɚɗɚɏɚɎ, 

ɛɜɔəɫɞɌɫ Ɏ 1986 ɏ. ɔ ɛɑɜɑɝɘɚɞɜɑəəɌɫ Ɏ 1996 ɏ. 

ȶɗɪɣɑɎɧɘɔ ɠɌɖɞɚɜɌɘɔ ɐɗɫ ɖɗɌɝɝɔɠɔɖɌɢɔɔ ɛɚ-

Ɏɜɑɒɐɑəɔɫ ɝɑɗɑɓɑəɖɔ, ɛɑɣɑəɔ ɔ ɛɚɣɑɖ, ɫɎɗɫɪɞ-

ɝɫ ɝɟɍɖɌɛɝɟɗɫɜəɌɫ ɏɑɘɌɞɚɘɌ, ɏɗɟɍɔəɌ ɜɌɓɜɧɎɌ 

ɛɌɜɑəɡɔɘɌɞɚɓəɚɏɚ ɚɜɏɌəɌ ɔ ɝɑɜɨɑɓəɚɑ ɛɚɎɜɑ-

ɒɐɑəɔɑ ɖɜɚɎɑəɚɝəɧɡ ɝɚɝɟɐɚɎ, ɖɚɞɚɜɧɑ ɘɚɏɟɞ 

ɍɧɞɨ ɔɐɑəɞɔɠɔɢɔɜɚɎɌəɧ ɛɜɔ ɛɜɚɎɑɐɑəɔɔ 

ȸȽȶȾ [32]. ȰɌəəɌɫ ɤɖɌɗɌ ɎɖɗɪɣɌɑɞ ɖɌɖ ɘɚɜɠɚ-

ɗɚɏɔɣɑɝɖɔɑ ɔɓɘɑəɑəɔɫ ɚɜɏɌəɚɎ, ɞɌɖ ɔ ɐɔəɌɘɔɖɟ 

ɛɜɚɏɜɑɝɝɔɜɚɎɌəɔɫ ɔ ɜɑɏɜɑɝɝɌ ɛɚɎɜɑɒɐɑəɔɕ, əɑ 

ɞɜɑɍɟɪɥɔɡ ɚɛɑɜɌɞɔɎəɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ, ɖɚɞɚ-

ɜɧɑ ɘɚɒəɚ ɚɢɑəɔɎɌɞɨ ɞɌɖɒɑ ɝ ɛɚɘɚɥɨɪ ȸȽȶȾ 

[37].  

 ȸəɚɒɑɝɞɎɑəəɧɑ ɌɎɞɚɜɧ ɝɣɔɞɌɪɞ, ɣɞɚ 

əɌɔɍɚɗɑɑ ɛɜɑɐɛɚɣɞɔɞɑɗɨəɧɘ ɘɑɞɚɐɚɘ ɚɍɝɗɑɐɚ-

ɎɌəɔɫ ɛɌɢɔɑəɞɚɎ ɝ ɌɍɐɚɘɔəɌɗɨəɚɕ ɞɜɌɎɘɚɕ ɫɎ-

ɗɫɑɞɝɫ ȸȽȶȾ, ɖɚɞɚɜɌɫ ɝɚɣɑɞɌɑɞ Ɏ ɝɑɍɑ əɑ ɞɚɗɨɖɚ 

Ɏɧɝɚɖɟɪ ɝɛɑɢɔɠɔɣəɚɝɞɨ ɔ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ, əɚ 

ɔ ɝɖɚɜɚɝɞɨ ɛɜɚɎɑɐɑəɔɫ ɔɝɝɗɑɐɚɎɌəɔɫ, ɣɞɚ ɛɚɓ-

Ɏɚɗɫɑɞ ɛɚɗɟɣɔɞɨ ɔəɠɚɜɘɌɢɔɪ ɚ əɌɗɔɣɔɔ, ɡɌ-

ɜɌɖɞɑɜɑ ɔ ɚɍɦɑɘɑ ɛɚɎɜɑɒɐɑəɔɫ Ɏ ɖɜɌɞɣɌɕɤɔɑ 

ɝɜɚɖɔ [35, 36]. ȹɌɤɔ ɐɌəəɧɑ (ɜɔɝ. 2 - 4) ɝɚɏɗɌ-

ɝɟɪɞɝɫ ɝ ɌɎɞɚɜɌɘɔ, ɔ ɛɚɖɌɓɧɎɌɪɞ Ɏɧɝɚɖɟɪ ɔə-

ɠɚɜɘɌɞɔɎəɚɝɞɨ ɘɑɞɚɐɌ Ɏ ɎɧɫɎɗɑəɔɔ ɐɌəəɚɕ ɛɌ-

ɞɚɗɚɏɔɔ.  

ȻɌɢɔɑəɞ ȶ., 28 ɗɑɞ, ɞɜɌɎɘɧ ɛɚɗɟɣɑəɧ 

ɎɝɗɑɐɝɞɎɔɑ ɛɌɐɑəɔɫ ɝ 5-ɏɚ ɩɞɌɒɌ.  Ȯ ɟɝɗɚɎɔɫɡ 

ɜɑɌəɔɘɌɢɔɚəəɚɏɚ ɓɌɗɌ Ɏ ɛɜɔɑɘəɚɘ ɚɞɐɑɗɑəɔɔ 

Ɏɧɛɚɗəɑəɚ ȿȳȴ ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ, ɎɧɫɎɗɑəɚ 

əɌɗɔɣɔɑ ɝɖɟɐəɚɏɚ ɖɚɗɔɣɑɝɞɎɌ ɝɎɚɍɚɐəɚɕ ɒɔɐɖɚ-

ɝɞɔ Ɏ ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ. ȿɣɔɞɧɎɌɫ ɐɌəəɧɑ ȿȳȴ 

ɔ ɝɞɌɍɔɗɨəɟɪ ɏɑɘɚɐɔəɌɘɔɖɟ, ɍɧɗɚ Ɏɧɛɚɗəɑəɚ 

ȸȽȶȾ Ɏ ɜɑɒɔɘɑ çɎɝɑ ɞɑɗɚè ɝ ɎəɟɞɜɔɎɑəəɧɘ ɎɎɑ-

ɐɑəɔɑɘ ɕɚɐɝɚɐɑɜɒɌɥɑɏɚ ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌ-

ɞɌ. 

Ⱦɚɣəɚɝɞɨ ȸȽȶȾ Ɏ ɐɔɌɏəɚɝɞɔɖɑ ɓɌɍɜɪɤɔə-

əɚɏɚ ɖɜɚɎɚɔɓɗɔɫəɔɫ ɛɚ ɐɌəəɧɘ ɜɌɓɗɔɣəɧɡ ɔɝ-

ɝɗɑɐɚɎɌəɔɕ ɝɚɝɞɌɎɗɫɑɞ ɚɞ 95% ɐɚ 100%, Ɍ ɚɍəɌ-

ɜɟɒɑəɔɑ ɑɏɚ ɔɝɞɚɣəɔɖɌ ð 98,2 %, ɛɜɔ ɩɞɚɘ 

ɘɚɒəɚ əɑ ɞɚɗɨɖɚ ɟɞɚɣəɔɞɨ ɝɞɑɛɑəɨ ɞɜɌɎɘɧ ɚɜ-

ɏɌəɚɎ, əɚ ɔ ɚɛɜɑɐɑɗɔɞɨ ɛɜɔɓəɌɖɔ ɛɜɚɐɚɗɒɌɪ-

ɥɑɏɚ ɔəɞɑəɝɔɎəɚɏɚ ɖɜɚɎɚɞɑɣɑəɔɫ [32 - 34]. ȱɝɗɔ 

ɛɜɚɎɑɐɑəɔɑ ȶȾ əɑ ɛɜɑɐɝɞɌɎɗɫɑɞɝɫ Ɏɚɓɘɚɒəɧɘ, 

ɜɑɖɚɘɑəɐɟɑɞɝɫ ȿȳȴ, ɛɜɔ ɖɚɞɚɜɚɘ ɞɌɖɒɑ ɘɚɏɟɞ 

ɚɍəɌɜɟɒɔɎɌɞɨɝɫ ɛɚɎɜɑɒɐɑəɔɫ ɚɜɏɌəɚɎ ɍɜɪɤ-

əɚɕ ɛɚɗɚɝɞɔ. ȺɐəɌɖɚ ȿȳȴ ɔɘɑɑɞ əɔɓɖɟɪ ɣɟɎ-

ɝɞɎɔɞɑɗɨəɚɝɞɨ ɐɗɫ ɎɔɓɟɌɗɔɓɌɢɔɔ ɝɖɚɛɗɑəɔɫ ɝɎɚ-

ɍɚɐəɚɕ ɖɜɚɎɔ (ɘɑəɑɑ ɣɑɘ 400 ɘɗ), ɔ ɟ əɑɏɚ ɑɝɞɨ 

ɚɏɜɌəɔɣɑəɔɑ ɞɚɣəɚɏɚ ɚɛɜɑɐɑɗɑəɔɫ ɝɞɑɛɑəɔ ɞɫ-

ɒɑɝɞɔ ɛɚɎɜɑɒɐɑəɔɫ [32].  ȾɌɖɒɑ ɘəɚɏɔɑ ɌɎɞɚɜɧ 

ɚɞɘɑɣɌɪɞ, ɣɞɚ ɚɐəɚɕ ɔɓ ɛɜɚɍɗɑɘ Ɏ ɐɔɌɏəɚɝɞɔɖɑ 

ɔ ɗɑɣɑəɔɔ ɝɚɣɑɞɌəəɚɕ ɞɜɌɎɘɧ ɒɔɎɚɞɌ ɫɎɗɫɑɞɝɫ 

ɍɚɗɨɤɌɫ ɣɌɝɞɚɞɌ ɜɌɓɗɔɣəɧɡ ɚɤɔɍɚɖ ɔ ɐɑɠɑɖɞɚɎ  
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ȼɔɝ. 2 Ɍ (Fig. 2 Ɍ) 

 

ȼɔɝ. 2 ɍ (Fig. 2 Ɏ) 

ȼɔɝ. 2.    ȸȽȶȾ ɝ Ɏ/Ɏ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ.  Ȭ ð ȬɖɝɔɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ, Ȯ ð 3D-ɜɑɖɚəɝɞɜɟɖɢɔɫ. 

Ƚɚ ɝɞɚɜɚəɧ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ ɚɛɜɑɐɑɗɫɑɞɝɫ ɛəɑɎɘɚɏɑɘɚɞɚɜɌɖɝ (*), ɟɤɔɍ ɗɑɏɖɚɏɚ (ɒɑɗɞɧɑ ɝɞɜɑɗɖɔ). Ƚɚ 

ɝɞɚɜɚəɧ ɖɚɝɞəɧɡ ɝɞɜɟɖɞɟɜ ɚɞɘɑɣɌɪɞɝɫ ɘəɚɒɑɝɞɎɑəəɧɑ ɛɑɜɑɗɚɘɧ ɖɚɝɞɑɕ ɝɖɑɗɑɞɌ (ɍɑɗɧɑ ɝɞɜɑɗɖɔ). 

Fig. 2.    Contrast MSCT.  A- axial view, B -3D reconstruction.  

From the part of the chest organs determines pneumohemothorax (*), lung co ntusion (yellow arrows). From t he side 

of the bone structures there are multiple fractures of the bones of the skeleton (white arrows).  

 

ȼɔɝ. 3 Ɍ (Fig. 3 Ɍ) ȼɔɝ. 3 ɍ (Fig. 3 Ɏ) 

 

ȼɔɝ. 3 Ɏ (Fig. 3 ɝ) 

ȼɔɝ. 3.     ȸȽȶȾ, ɛɌɜɑəɡɔɘɌɞɚɓəɌɫ ɠɌɓɌ.  Ȭ ð ȬɖɝɔɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ, Ȯ ð ɝɌɏɔɞɞɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ, Ƚ ð 

ɖɚɜɚəɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ. 

ȺɞɘɑɣɌɪɞɝɫ ɐɑɠɑɖɞɧ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ Ɏ ɝɞɜɟɖɞɟɜɑ ɛɑɣɑəɔ ð ɓɚəɧ ɜɌɓɜɧɎɚɎ (ɝɞɜɑɗɖɔ). 

Fig. 3.     MSCT, parenchymal phase.   A-axial view, B -sagittal view, C -frontal view.  

In the parenchymal phase, defects of contrast are d etermined in stru cture of liver ð zones of ruptures (arrows).  
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[38 - 40].  

 ȽɑɗɑɓɑəɖɌ ɫɎɗɫɑɞɝɫ əɌɔɍɚɗɑɑ ɣɌɝɞɚ 

ɛɚɎɜɑɒɐɌɑɘɧɘ ɚɜɏɌəɚɘ Ɏ ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ, 

ɣɌɝɞɚɞɌ ɞɜɌɎɘɌɞɔɓɌɢɔɔ ɐɚɝɞɔɏɌɑɞ 27-30%, Ɏɞɚ-

ɜɚɑ ɛɚ ɣɌɝɞɚɞɑ ɛɚɎɜɑɒɐɑəɔɑ ð ɞɜɌɎɘɌ ɛɑɣɑəɔ 

(ɐɚ 18-20%);  ɖɌɖ ɛɜɌɎɔɗɚ, ɚɍɌ ɚɜɏɌəɌ 

ɜɌɓɜɧɎɌɪɞɝɫ ɛɜɔ ɞɟɛɚɕ ɞɜɌɎɘɑ [32, 33, 37].  

Ƚɞɑɛɑəɨ ɞɫɒɑɝɞɔ ɛɚɜɌɒɑəɔɫ ɝɑɗɑɓɑəɖɔ ɐɚɝɞɌ-

ɞɚɣəɚ ɝɗɚɒəɚ ɐɔɌɏəɚɝɞɔɜɚɎɌɞɨ, ɞɌɖ ɖɌɖ ɟ 40 % 

ɛɌɢɔɑəɞɚɎ ɛɚɎɜɑɒɐɑəɔɫ ɝɑɗɑɓɑəɖɔ ɛɜɚɞɑɖɌɪɞ 

ɍɑɝɝɔɘɛɞɚɘəɚ [32]. ȻɜɔɓəɌɖɔ ɛɚɎɜɑɒɐɑəɔɫ 

ɘɚɏɟɞ ɍɧɞɨ  ɝɘɌɓɌəəɧɘɔ, ɑɝɗɔ ɟ ɛɌɢɔɑəɞɌ ɑɝɞɨ 

ɞɜɌɎɘɌ ɏɚɗɚɎɧ ɔɗɔ ɤɑɔ, Ɍ ɞɌɖɒɑ ɚə əɌɡɚɐɔɞɝɫ Ɏ 

ɝɚɝɞɚɫəɔɔ ɤɚɖɌ ɔɗɔ ɔəɞɚɖɝɔɖɌɢɔɔ [32] . 

 ȾɜɌɎɘɧ ɛɚɣɑɖ ɓɌəɔɘɌɪɞ 10% ɚɞ ɚɍɥɑɏɚ 

ɣɔɝɗɌ ɛɚɎɜɑɒɐɑəɔɕ Ɏ ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ, Ɏ  80- 

90%  ɔɡ ɛɜɔɣɔəɚɕ ɫɎɗɫɪɞɝɫ ɞɟɛɧɑ ɞɜɌɎɘɧ [32, 

41].  ȾɌɖɒɑ, ɖɌɖ ɔ ɛɜɔ ɛɚɎɜɑɒɐɑəɔɫɡ ɛɑɣɑəɔ ɔ 

ɝɑɗɑɓɑəɖɔ, Ɏɚɓɘɚɒəɚ ɔɝɛɚɗɨɓɚɎɌəɔɑ ȿȳȴ ɐɗɫ 

ɚɢɑəɖɔ ɝɚɝɞɚɫəɔɫ ɛɚɣɑɖ, əɚ ɚəɚ əɑ ɞɌɖ 

ɣɟɎɝɞɎɔɞɑɗɨəɚ ɐɗɫ ɚɛɜɑɐɑɗɑəɔɫ ɖɚɗɔɣɑɝɞɎɌ 

ɓɌɍɜɪɤɔəəɚɕ ɒɔɐɖɚɝɞɔ ɔ ɛɚɎɜɑɒɐɑəɔɫ 

ɛɌɜɑəɡɔɘɌɞɚɓəɧɡ ɚɜɏɌəɚɎ, ɖɌɖ ȸȽȶȾ [32] . 

ȸȽȶȾ ɘɚɒɑɞ ɚɛɜɑɐɑɗɫɞɨ ɞɌɖɔɑ ɚɝɗɚɒəɑəɔɫ, ɖɌɖ 

ɛɝɑɎɐɚɌəɑɎɜɔɓɘɧ ɔ ɌɜɞɑɜɔɚɎɑəɚɓəɧɑ ɝɎɔɥɔ, 

ɩɖɝɞɜɌɎɌɓɌɢɔɪ ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ [41] . 

ȶɚəɝɑɜɎɌɞɔɎəɧɕ ɛɚɐɡɚɐ ɔɝɛɚɗɨɓɟɑɞɝɫ ɛɜɔ 

ɛɚɎɜɑɒɐɑəɔɫɡ 1-3 ɝɞɑɛɑəɔ ɞɫɒɑɝɞɔ, Ɏ ɞɚ Ɏɜɑɘɫ 

ɖɌɖ ɔəɞɑɜɎɑəɢɔɚəəɌɫ ɜɌɐɔɚɗɚɏɔɫ   

ɛɜɔɘɑəɫɑɞɝɫ ɐɗɫ ɜɑɤɑəɔɫ ɍɚɗɑɑ ɝɑɜɨɑɓəɧɡ 

ɝɗɟɣɌɑɎ ɛɜɔ ɞɜɌɎɘɌɡ 4 ɔ 5 ɝɞɑɛɑəɑɕ ɞɫɒɑɝɞɔ 

[16] . 

 ȻɚɎɜɑɒɐɑəɔɑ ɐɔɌɠɜɌɏɘɧ ɝɚɝɞɌɎɗɫɑɞ ɐɚ 

7,6% Ɏɝɑɡ ɞɜɌɎɘɌɞɔɣɑɝɖɔɡ ɛɚɎɜɑɒɐɑəɔɕ ɚɜɏɌ-

əɚɎ ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ [37]. ȺɍəɌɜɟɒɑəɔɑ ɜɌɓ-

ɜɧɎɚɎ ɐɔɌɠɜɌɏɘɧ əɌ ɜɑəɞɏɑəɚɏɜɌɘɘɑ ɓɌɞɜɟɐ-

əɔɞɑɗɨəɚ ɔ ɍɧɗɚ ɝɎɫɓɌəɚ ɝɚ ɝɗɚɒəɚɝɞɨɪ ɐɔɠ-

ɠɑɜɑəɢɔɜɚɎɖɔ ɚɞ ɌɞɑɗɑɖɞɌɓɌ ɗɑɏɖɔɡ, ɔɓɚɗɔɜɚ-

ɎɌəəɚɏɚ ɛɚɎɜɑɒɐɑəɔɫ ɗɑɏɖɔɡ ɔ ɛɗɑɎɜɧ, əɌɗɔɣɔɫ 

ɏɑɘɚɛəɑɎɘɚɞɚɜɌɖɝɌ, ɔ ɝɚɝɞɌɎɔɗɚ ɚɞ 27% ɐɚ 62% 

ɝɗɑɎɌ, Ɍ ɝɛɜɌɎɌ ð ɐɚ 17% [37]. Ȯ ɝɎɚɪ ɚɣɑɜɑɐɨ 

ɝɞɌɞɔɝɞɔɣɑɝɖɔɑ ɐɌəəɧɑ ɛɚɖɌɓɧɎɌɪɞ, ɣɞɚ ȸȽȶȾ 

ɫɎɗɫɑɞɝɫ əɌɔɍɚɗɑɑ ɞɚɣəɧɘ ɘɑɞɚɐɚɘ ɐɔɌɏəɚɝɞɔ-

ɖɔ ɐɌəəɚɏɚ ɛɚɎɜɑɒɐɑəɔɫ, ɚɍɗɌɐɌɫ ɣɟɎɝɞɎɔɞɑɗɨ-

əɚɝɞɨɪ 94% ɔ ɝɛɑɢɔɠɔɣəɚɝɞɨɪ 98% [42]. 

 Ⱥɐəɚɕ ɔɓ ɜɑɐɖɚ ɎɝɞɜɑɣɌɪɥɔɡɝɫ ɜɌɓəɚ-

Ɏɔɐəɚɝɞɑɕ ɌɍɐɚɘɔəɌɗɨəɚɕ ɞɜɌɎɘɧ ɫɎɗɫɑɞɝɫ 

ɞɜɌɎɘɌ ɒɑɗɟɐɚɣəɚ-ɖɔɤɑɣəɚɏɚ ɞɜɌɖɞɌ ɔ ɍɜɧ-

ɒɑɕɖɔ (ɐɚ 3-4,7% ɚɞ Ɏɝɑɡ ɛɚɎɜɑɒɐɑəɔɕ ɚɜɏɌəɚɎ 

ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ). ȾɌɖɚɕ Ɏɔɐ ɞɜɌɎɘɧ ɍɧɗ ɣɌɥɑ 

Ɏɝɑɏɚ ɛɚɗɟɣɑə ɎɝɗɑɐɝɞɎɔɑ ɛɜɚəɔɖɌɪɥɔɡ ɜɌəɑ-

əɔɕ ɒɔɎɚɞɌ, ɝɚɛɜɫɒɑəəɧɡ ɝ ɞɌɖɔɘɔ ɚɝɗɚɒəɑ-

əɔɫɘɔ, ɖɌɖ ɜɌɓɜɧɎ ɝɚɝɟɐɚɎ ɍɜɧɒɑɕɖɔ ɔ ɛəɑɎ-

ɘɚɏɑɘɚɛɑɜɔɞɚəɑɟɘɚɘ (ɎɝɗɑɐɝɞɎɔɑ ɛɑɜɠɚɜɌɢɔɔ 

ɒɑɗɟɐɖɌ, ɖɔɤɑɣəɔɖɌ) [37, 43]. ȸəɚɏɔɑ ɔɝɝɗɑɐɚ-

ɎɌəɔɫ ɛɚɖɌɓɧɎɌɪɞ, ɣɞɚ ȸȽȶȾ Ɏ ɐɔɌɏəɚɝɞɔɖɑ 

ɞɜɌɎɘɧ ɒɑɗɟɐɚɣəɚ-ɖɔɤɑɣəɚɏɚ ɞɜɌɖɞɌ ɚɍɗɌɐɌɑɞ 

95,0%  ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨɪ, Ɍ ɝɛɑɢɔɠɔɣəɚɝɞɨ ɐɚ-

ɝɞɔɏɌɑɞ 99,6%  [43 - 45] . Ȯ ɝɎɚɪ ɚɣɑɜɑɐɨ ɛɑɜɚ-

ɜɌɗɨəɚɑ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑ əɑ Ɏɗɔɫɑɞ əɌ ɞɚɣ-

əɚɝɞɨ ɎɧɫɎɗɑəɔɫ ɛɚɎɜɑɒɐɑəɔɕ ɖɔɤɑɣəɔɖɌ, ɣɞɚ 

ɛɚɓɎɚɗɫɑɞ ɛɜɚɎɚɐɔɞɨ ɔɝɝɗɑɐɚɎɌəɔɑ ɍɑɓ ɛɜɑɐɎɌ-

ɜɔɞɑɗɨəɚɕ ɛɚɐɏɚɞɚɎɖɔ ɛɌɢɔɑəɞɌ Ɏ ɖɜɌɞɣɌɕɤɔɑ 

ɝɜɚɖɔ [43]. 

 ȾɜɌɎɘɌɞɔɣɑɝɖɔɑ ɛɚɎɜɑɒɐɑəɔɫ ɛɚɐɒɑɗɟ-

ɐɚɣəɚɕ ɒɑɗɑɓɧ ɎɝɞɜɑɣɌɪɞɝɫ ɐɚɝɞɌɞɚɣəɚ ɜɑɐɖɚ, 

ɔ, ɛɚ ɘəɑəɔɪ ɜɌɓɗɔɣəɧɡ ɔɝɝɗɑɐɚɎɌɞɑɗɑɕ, ɔɡ ɣɌ-

ɝɞɚɞɌ ɎɌɜɨɔɜɟɑɞ ɚɞ 0,2% ɐɚ 12% [46]. ȺɐəɌɖɚ 

 

ȼɔɝ. 4 Ɍ (Fig. 4 Ɍ) 

 

ȼɔɝ. 4 ɍ (Fig. 4 Ɏ) 

ȼɔɝ. 4.  ȸȽȶȾ. Ⱦɚɞ ɒɑ ɛɌɢɔɑəɞ.  Ȭ - ȶɚɜɚəɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ, Ȯ - ɌɖɝɔɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ. 

Ⱥɛɜɑɐɑɗɫɪɞɝɫ ɟɣɌɝɞɖɔ ɝəɔɒɑəɔɫ əɌɖɚɛɗɑəɔɫ ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ (ɝɞɜɑɗɖɔ) Ɏ ɛɚɣɑɣəɚɕ ɛɌɜɑəɡɔɘɑ ð 

ɟɣɌɝɞɖɔ ɟɤɔɍɚɎ (ɞɔɛ ɛɚɎɜɑɒɐɑəɔɫ 1 a). 

Fig. 4.   MSCT. Same patient.   A - coronal view, B -  axial view.  

In the same patient, zones of reducing the accumulation of the contrast agent (arrows) in the renal parenchyma ð 

the sites of contusions (Grade 1a).  
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ɛɚɎɜɑɒɐɑəɔɫ ɞɌɖɚɏɚ ɞɔɛɌ ɝɎɫɓɌəɧ ɝ Ɏɧɝɚɖɚɕ 

ɝɘɑɜɞəɚɝɞɨɪ ɔ ɛɚɝɞɞɜɌɎɘɌɞɔɣɑɝɖɔɘɔ ɚɝɗɚɒəɑ-

əɔɫɘɔ.  ȸȽȶȾ ɫɎɗɫɑɞɝɫ ɘɑɞɚɐɚɘ ɎɧɍɚɜɌ ɟ ɏɑɘɚ-

ɐɔəɌɘɔɣɑɝɖɔ ɝɞɌɍɔɗɨəɧɡ ɛɌɢɔɑəɞɚɎ, ɔɘɑɫ Ɏɧ-

ɝɚɖɟɪ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ɔ ɝɛɑɢɔɠɔɣəɚɝɞɨ (ɍɚɗɑɑ 

80%) Ɏ ɎɧɫɎɗɑəɔɔ ɛɚɎɜɑɒɐɑəɔɕ ɛɌɜɑəɡɔɘɧ 

ɛɚɐɒɑɗɟɐɚɣəɚɕ ɒɑɗɑɓɧ [46]. 

 Ⱦɫɒɑɗɧɑ ɝɚɣɑɞɌəəɧɑ ɛɚɎɜɑɒɐɑəɔɫ ɖɚ-

ɝɞɑɕ ɔ ɚɜɏɌəɚɎ ɘɌɗɚɏɚ ɞɌɓɌ ɛɜɔ ɤɚɖɚɏɑəəɚɕ ɝɚ-

ɣɑɞɌəəɚɕ ɞɜɌɎɘɑ ɓəɌɣɔɞɑɗɨəɚ ɟɝɟɏɟɍɗɫɪɞ ɛɜɚ-

ɏəɚɓ ɐɗɫ ɒɔɓəɔ ɛɚɝɞɜɌɐɌɎɤɑɏɚ. ȼɑəɞɏɑəɚɏɜɌɠɔɫ 

ɔɏɜɌɑɞ ɚɏɜɌəɔɣɑəəɟɪ ɜɚɗɨ Ɏ ɚɢɑəɖɑ ɞɜɌɎɘ ɖɚ-

ɝɞɑɕ ɘɌɗɚɏɚ ɞɌɓɌ ɔɓ-ɓɌ ɌɜɞɑɠɌɖɞɚɎ, ɛɚɝɖɚɗɨɖɟ 

ɛɌɢɔɑəɞɧ ɝ ɞɌɖɔɘɔ ɞɜɌɎɘɌɘɔ ɚɍɧɣəɚ əɌɡɚɐɫɞ-

ɝɫ əɌ ɥɔɞɌɡ ɔ ɛɚɗəɚɝɞɨɪ ɚɐɑɞɧ. ȼɑəɞɏɑəɚɏɜɌ-

ɠɔɫ ɛɚɗɑɓəɌ ɐɗɫ ɛɜɑɐɎɌɜɔɞɑɗɨəɚɕ ɚɢɑəɖɔ ɛɑɜɑ-

ɗɚɘɚɎ ɔ ɎɧɎɔɡɚɎ, ɚɐəɌɖɚ ɚɛɞɔɘɌɗɨəɧɑ ɔɓɚɍɜɌ-

ɒɑəɔɫ ɚɍɑɝɛɑɣɔɎɌɑɞ ȸȽȶȾ. ɃɌɝɞɚ ɞɜɌɎɘɌ ɘɌɗɚ-

ɏɚ ɞɌɓɌ ɝɚɣɑɞɌɑɞɝɫ ɝ ɛɚɎɜɑɒɐɑəɔɑɘ ɖɜɚɎɑəɚɝ-

əɧɡ ɝɚɝɟɐɚɎ ɔ ɘɚɣɑɎɚɏɚ ɛɟɓɧɜɫ, Ɏ ɐɌəəɚɘ ɝɗɟ-

ɣɌɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɝ ɖɚəɞɜɌɝɞəɧɘ ɟɝɔɗɑəɔɑɘ 

ɛɚɓɎɚɗɫɑɞ ɚɛɜɑɐɑɗɔɞɨ əɌɗɔɣɔɑ ɌɖɞɔɎəɚɏɚ ɖɜɚ-

Ɏɚɞɑɣɑəɔɫ ɔ ɐɚɝɞɚɎɑɜəɚ ɚɢɑəɔɞɨ ɏɑɘɌɞɚɘɧ ɘɌ-

ɗɚɏɚ ɞɌɓɌ [47]. ȶɗɌɝɝɔɠɔɖɌɢɔɔ ɛɑɜɑɗɚɘɚɎ 

ɛɜɑɐəɌɓəɌɣɑəɧ ɐɗɫ ɞɚɏɚ, ɣɞɚɍɧ ɛɚɘɚɣɨ ɎɜɌɣɌɘ 

ɖɚɜɜɑɗɔɜɚɎɌɞɨ ɞɔɛ ɛɑɜɑɗɚɘɌ ɝ ɜɔɝɖɚɘ 

ɖɜɚɎɚɞɑɣɑəɔɫ ɔ ɚɛɜɑɐɑɗɔɞɨ ɑɏɚ ɞɔɛ: 

ɌɜɞɑɜɔɌɗɨəɚɑ ɔɗɔ Ɏɑəɚɓəɚɑ [48]. 

 ȻɚɎɜɑɒɐɑəɔɫ ɘɚɣɑɎɚɏɚ ɛɟɓɧɜɫ 

ɎɝɞɜɑɣɌɪɞɝɫ Ɏ 10% ɝɗɟɣɌɑɎ ɝ ɛɑɜɑɗɚɘɌɘɔ 

ɖɚɝɞɑɕ ɞɌɓɌ, ɚɐəɌɖɚ ɍɚɗɨɤɔəɝɞɎɚ ɛɚɎɜɑɒɐɑəɔɕ 

ɘɚɣɑɎɚɏɚ ɛɟɓɧɜɫ ɚɛɜɑɐɑɗɫɪɞɝɫ ɟ ɛɌɢɔɑəɞɚɎ  ɔ 

ɍɑɓ ɛɑɜɑɗɚɘɚɎ ɖɚɝɞəɧɡ ɝɞɜɟɖɞɟɜ [47, 49] .  

ȶɗɌɝɝɔɠɔɢɔɜɟɪɞɝɫ ɛɚɎɜɑɒɐɑəɔɫ ɘɚɣɑɎɚɏɚ 

ɛɟɓɧɜɫ ɖɌɖ ɟɤɔɍ, ɔəɞɜɌɛɑɜɔɞɚəɑɌɗɨəɧɕ 

ɜɌɓɜɧɎ, ɣɌɝɞɔɣəɚɑ ɛɚɎɜɑɒɐɑəɔɑ ɝɞɑəɖɔ 

ɘɚɣɑɎɚɏɚ ɛɟɓɧɜɫ, ɩɖɝɞɜɌɛɑɜɔɞɚəɑɌɗɨəɧɕ 

ɜɌɓɜɧɎ ɔ ɖɚɘɍɔəɔɜɚɎɌəəɧɑ ɔəɞɜɌ- ɔ 

ɩɖɝɞɜɌɛɑɜɔɞɚəɑɌɗɨəɧɕ ɜɌɓɜɧɎɧ [47, 49] . Ȱɗɫ 

ɚɢɑəɖɔ ɞɜɌɎɘɧ ɘɚɣɑɎɚɏɚ ɛɟɓɧɜɫ ɔɝɛɚɗɨɓɟɑɞɝɫ 

ɢɔɝɞɚɏɜɌɠɔɫ.  ɂɔɝɞɚɏɜɌɠɔɫ Ɏɧɛɚɗəɫɑɞɝɫ ɛɟɞɑɘ 

ɜɑɞɜɚɏɜɌɐəɚɏɚ əɌɛɚɗəɑəɔɫ ɘɚɣɑɎɚɏɚ ɛɟɓɧɜɫ 

300 -400 ɘɗ ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ ɣɑɜɑɓ 

ɖɌɞɑɞɑɜ ɀɚɗɑɫ ɛɚɐ ɖɚəɞɜɚɗɑɘ  ɜɑəɞɏɑəɚɏɜɌɠɔɔ, 

ɠɗɪɜɚɏɜɌɠɔɔ ɔɗɔ ȶȾ [47]. Ɂɚɞɫ ȶȾ-

ɢɔɝɞɚɏɜɌɠɔɫ ɔɘɑɑɞ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ 95% ɔ  

ɝɛɑɢɔɠɔɣəɚɝɞɨ 100% ɐɗɫ ɞɜɌɎɘ ɘɚɣɑɎɚɏɚ 

ɛɟɓɧɜɫ ɔ ɫɎɗɫɑɞɝɫ ɛɜɑɐɛɚɣɞɔɞɑɗɨəɧɘ ɘɑɞɚɐɚɘ, 

Ɏɚɓɘɚɒəɧ ɓɌɞɜɟɐəɑəɔɫ ɛɜɔ ɐɔɠɠɑɜɑəɢɔɜɚɎɖɑ 

ɩɖɝɞɜɌɛɑɜɔɞɚəɑɌɗɨəɚɏɚ ɜɌɓɜɧɎɌ ɘɚɣɑɎɚɏɚ 

ɛɟɓɧɜɫ ɚɞ ɜɌɓɜɧɎɚɎ ɘɚɣɑɔɝɛɟɝɖɌɞɑɗɨəɚɏɚ 

ɖɌəɌɗɌ [47, 49] . 

 ȸȽȶȾ Ɏ ɜɑɒɔɘɑ çɎɝɑ ɞɑɗɚè ɟ ɛɌɢɔɑə-

ɞɚɎ ɝ ȾȽȾ. 

 ȱɝɞɨ əɑɝɖɚɗɨɖɚ əɌɟɣəɧɡ ɜɌɍɚɞ ɚ ɜɚɗɔ 

ɝɖɌəɔɜɚɎɌəɔɫ Ɏɝɑɏɚ ɞɑɗɌ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɛɚɗɔɞ-

ɜɌɎɘɚɕ, ɏɐɑ ɍɧɗɚ ɐɚɖɌɓɌəɚ ɟɎɑɗɔɣɑəɔɑ ɎɧɒɔɎɌ-

ɑɘɚɝɞɔ ɟ ɛɌɢɔɑəɞɚɎ, ɖɚɞɚɜɧɘ ɍɧɗɚ ɛɜɚɎɑɐɑəɚ 

ɝɖɌəɔɜɚɎɌəɔɑ Ɏɝɑɏɚ ɞɑɗɌ, ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɞɑɘɔ, 

ɖɚɘɟ ɛɜɚɎɚɐɔɗɌɝɨ ɝɑɗɑɖɞɔɎəɌɫ ȶȾ [50, 51].  Ⱦɑɘ 

ɝɌɘɧɘ ɝɚɖɜɌɞɔɗɚɝɨ Ɏɜɑɘɫ ɛɜɑɍɧɎɌəɔɫ Ɏ ɚɞɐɑ-

ɗɑəɔɔ əɑɚɞɗɚɒəɚɕ ɛɚɘɚɥɔ ɔ ɝəɔɓɔɗɔɝɨ ɓɌɞɜɌɞɧ 

əɌ ɗɑɣɑəɔɑ [53]. ȬɎɞɚɜɧ ɛɜɔɤɗɔ ɖ ɎɧɎɚɐɟ, ɣɞɚ 

ȸȽȶȾ Ɏ ɜɑɒɔɘɑ çɎɝɑ ɞɑɗɚè ɐɚɗɒəɌ ɍɧɞɨ ɛɜɔɘɑ-

əɑəɌ ɖɌɖ ɝɞɌəɐɌɜɞəɧɕ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɕ ɘɑɞɚɐ 

ɟ ɛɌɢɔɑəɞɚɎ ɝ ɞɫɒɑɗɚɕ ɝɚɣɑɞɌəəɚɕ ɞɜɌɎɘɚɕ 

[50]. ȾɌɖɒɑ ɐɚɝɞɌɞɚɣəɚ ɣɌɝɞɚ ɛɜɔ ɑɑ 

Ɏɧɛɚɗəɑəɔɔ ɚɍəɌɜɟɒɔɎɌɪɞɝɫ ɝɖɜɧɞɧɑ 

ɛɚɎɜɑɒɐɑəɔɫ ɍɑɓ ɖɗɔəɔɣɑɝɖɚɕ ɝɔɘɛɞɚɘɌɞɔɖɔ 

[51, 52] . Ⱥɐəɔɘ ɔɓ əɑɐɚɝɞɌɞɖɚɎ ɐɌəəɚɕ ɘɑɞɚɐɔ-

ɖɔ, Ɏ ɚɍɝɟɒɐɌɑɘɧɡ ɝɞɌɞɨɫɡ, ɫɎɗɫɑɞɝɫ ɎɧɝɚɖɌɫ 

ɗɟɣɑɎɌɫ əɌɏɜɟɓɖɌ əɌ ɛɌɢɔɑəɞɌ. ȹɌɍɗɪɐɌɗɚɝɨ 

əɑɍɚɗɨɤɚɑ Ɍɍɝɚɗɪɞəɚɑ ɟɎɑɗɔɣɑəɔɑ (20,9 ɘȳɎ) 

ɩɠɠɑɖɞɔɎəɚɕ ɐɚɓɧ ɚɍɗɟɣɑəɔɫ Ɏɚ Ɏɜɑɘɫ ɚɍɥɑɏɚ 

ɏɚɝɛɔɞɌɗɨəɚɏɚ ɛɜɑɍɧɎɌəɔɫ Ɏ ɏɜɟɛɛɑ ɛɌɢɔɑəɞɚɎ, 

ɖɚɞɚɜɧɘ ɛɜɚɎɚɐɔɗɚɝɨ ȸȽȶȾ Ɏ ɜɑɒɔɘɑ çɎɝɑ ɞɑ-

ɗɚè, ɚɐəɌɖɚ ɓəɌɣɔɞɑɗɨəɚ ɍɚɗɨɤɑɑ ɣɔɝɗɚ ɛɌɢɔɑə-

ɞɚɎ Ɏ ɝɞɌəɐɌɜɞəɚɕ ɏɜɟɛɛɑ ɛɚɗɟɣɌɗɔ ɍɚɗɑɑ əɔɓ-

ɖɟɪ ɩɠɠɑɖɞɔɎəɟɪ ɐɚɓɟ ɚɍɗɟɣɑəɔɫ [53]. 

 ȳɌɖɗɪɣɑəɔɑ. 

 ȱɝɗɔ ɜɟɖɚɎɚɐɝɞɎɚɎɌɞɨɝɫ ɖɜɔɞɑɜɔɫɘɔ 

ATLS, ɞɚ ɝɟɥɑɝɞɎɟɑɞ ɘəɑəɔɑ, ɣɞɚ Ɏ ɐɔɌɏəɚɝɞɔ-

ɣɑɝɖɚɘ Ɍɗɏɚɜɔɞɘɑ ɛɜɔ ɛɚɎɜɑɒɐɑəɔɫɡ ɏɜɟɐəɚɕ 

ɖɗɑɞɖɔ, ɚɜɏɌəɚɎ ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ ɔ ɘɌɗɚɏɚ ɞɌɓɌ 

ɔɘɑəəɚ ɛɑɜɎɚəɌɣɌɗɨəɚ əɑɚɍɡɚɐɔɘɚ Ɏɧɛɚɗəɫɞɨ 

ɜɑəɞɏɑəɚɏɜɌɠɔɪ ɔ ȿȳȴ (ɝɚɏɗɌɝəɚ E-FAST ɛɜɚ-

ɞɚɖɚɗɟ). ȺɐəɌɖɚ, ɛɚ ɐɌəəɧɘ ɜɌɓɗɔɣəɧɡ ɌɎɞɚɜɚɎ 

ɔ ɘəɚɒɑɝɞɎɌ ɔɝɝɗɑɐɚɎɌəɔɕ, ȸȽȶȾ ɫɎɗɫɑɞɝɫ ɘɑ-

ɞɚɐɚɘ ɎɧɍɚɜɌ Ɏ ɐɔɌɏəɚɝɞɔɖɑ ɞɜɌɎɘɌɞɔɣɑɝɖɔɡ 

ɛɚɎɜɑɒɐɑəɔɕ Ɏɝɑɡ ɚɍɗɌɝɞɑɕ ɎɝɗɑɐɝɞɎɔɑ ɞɚɏɚ, 

ɣɞɚ ɚɍɗɌɐɌɑɞ əɌɔɍɚɗɨɤɑɕ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨɪ ɔ 

ɝɛɑɢɔɠɔɣəɚɝɞɨɪ, Ɍ ɞɌɖɒɑ ɛɚɓɎɚɗɫɑɞ ɛɜɔəɫɞɨ 

ɍɧɝɞɜɚɑ ɔ ɛɜɌɎɔɗɨəɚɑ ɜɑɤɑəɔɑ ɚ ɞɌɖɞɔɖɑ Ɏɑɐɑ-

əɔɫ ɛɌɢɔɑəɞɌ Ɏ ɖɜɌɞɣɌɕɤɔɑ ɝɜɚɖɔ. Ȱɗɫ 

ɎɔɓɟɌɗɔɓɌɢɔɔ ɤɑɕəɚɏɚ ɚɞɐɑɗɌ ɛɚɓɎɚəɚɣəɔɖɌ 

ɔɝɛɚɗɨɓɟɪɞɝɫ ɞɌɖɔɑ ɖɜɔɞɑɜɔɔ, ɖɌɖ NEXUS ɔ 

CCR, əɚ ɚəɔ əɑ ɚɍɥɑɛɜɔəɫɞɧ, Ɍ ȸȽȶȾ 

ɔɝɛɚɗɨɓɟɑɞɝɫ ɐɌɒɑ ɛɜɔ ɘɔəɔɘɌɗɨəɚɘ 

ɛɚɐɚɓɜɑəɔɔ əɌ ɛɚɎɜɑɒɐɑəɔɫ.    

 Ⱥɍɓɚɜ əɌɟɣəɚɕ ɗɔɞɑɜɌɞɟɜɧ ɛɚɖɌɓɧɎɌɑɞ, 

ɣɞɚ, əɑɝɘɚɞɜɫ əɌ ɚɛɜɑɐɑɗɑəəɧɑ ɝɞɌəɐɌɜɞɧ Ɏɑ-

ɐɑəɔɫ ɛɌɢɔɑəɞɚɎ, ɚɝəɚɎəɚɕ ɝɐɎɔɏ ɞɌɖɞɔɖɔ ɗɟ-

ɣɑɎɚɏɚ ɚɍɝɗɑɐɚɎɌəɔɫ ɔɐɑɞ Ɏ ɝɞɚɜɚəɟ ɛɜɚɎɑɐɑəɔɫ 

ȸȽȶȾ Ɏ ɜɑɒɔɘɑ çɎɝɑ ɞɑɗɚè. Ȯ ɩɞɚɕ ɝɔɞɟɌɢɔɔ 

ɏɗɌɎəɚɕ ɛɜɚɍɗɑɘɚɕ ɎɧɝɞɟɛɌɪɞ əɑ ɝɞɚɗɨɖɚ Ɏɚ-

ɛɜɚɝɧ ɝɑɘɔɚɞɔɖɔ, ɖɚɞɚɜɧɑ ɟɒɑ ɔɝɝɗɑɐɚɎɌəɧ ɐɚ 

ɩɞɚɏɚ, Ɍ ɚɜɏɌəɔɓɌɢɔɚəəɧɑ Ɏɚɛɜɚɝɧ, əɌɛɜɌɎɗɑə-

əɧɑ əɌ ɜɌɓɜɌɍɚɞɖɟ ɚɛɞɔɘɌɗɨəɚɏɚ ɐɔɌɏəɚɝɞɔɣɑ-

ɝɖɚɏɚ ɌɗɏɚɜɔɞɘɌ ɩɞɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ, Ɍ ɞɌɖɒɑ 

ɛɚɎɧɤɑəɔɫ ɔɡ ɩɠɠɑɖɞɔɎəɚɝɞɔ ɔ ɓəɌɣɔɘɚɝɞɔ Ɏ 

ɖɚɘɛɗɑɖɝɑ ɘɑɜɚɛɜɔɫɞɔɕ, əɌɛɜɌɎɗɑəəɧɡ əɌ Ɏɑ-

ɐɑəɔɑ ɛɌɢɔɑəɞɚɎ ɝ ȾȽȾ. ȾɌɖɒɑ ɎɌɒəɚ ɖɌɣɑɝɞɎɚ 

ɚɛɔɝɌəɔɫ ɜɑəɞɏɑəɚɗɚɏɚɘ ɐɌəəɚɕ ɛɌɞɚɗɚɏɔɔ, ɞɌɖ 

ɖɌɖ ɚə ɝɞɌɗɖɔɎɌɑɞɝɫ ɝ ɍɚɗɨɤɔɘ ɚɍɦɑɘɚɘ ɔə-

ɠɚɜɘɌɢɔɔ Ɏ ɟɝɗɚɎɔɫɡ ɖɜɌɕəɑ ɝɒɌɞɚɏɚ Ɏɜɑɘɑəɔ 

ɐɗɫ ɛɚɗɟɣɑəɔɫ ɛɜɚɞɚɖɚɗɌ. ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɚɝ-

əɚɎəɚɕ əɌɟɣəɚ-ɛɜɌɖɞɔɣɑɝɖɔɕ ɛɚɔɝɖ ɐɚɗɒɑə ɔɐ-

ɞɔ Ɏ ɐɌəəɚɘ əɌɛɜɌɎɗɑəɔɔ. 

ȴɝɞɚɣəɔɖ ɠɔəɌəɝɔɜɚɎɌəɔɫ ɔ ɖɚəɠɗɔɖɞ 

ɔəɞɑɜɑɝɚɎ. 
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ȬɎɞɚɜɧ ɐɌəəɚɕ ɝɞɌɞɨɔ ɛɚɐɞɎɑɜɐɔɗɔ ɚɞɝɟɞ-

ɝɞɎɔɑ ɠɔəɌəɝɚɎɚɕ ɛɚɐɐɑɜɒɖɔ ɔɝɝɗɑɐɚɎɌəɔɫ ɔ 

ɖɚəɠɗɔɖɞɌ ɔəɞɑɜɑɝɚɎ, ɚ ɖɚɞɚɜɧɡ əɑɚɍɡɚɐɔɘɚ 

ɝɚɚɍɥɔɞɨ.
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ɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. ȻɜɚɌəɌɗɔɓɔɜɚɎɌɞɨ ɔ ɝɔɝɞɑɘɌɞɔɓɔɜɚɎɌɞɨ ɚɝəɚɎəɧɑ ɘɑɞɚ-

ɐɧ ɟɘɑəɨɤɑəɔɫ ɐɚɓɚɎɚɕ əɌɏɜɟɓɖɔ əɌ ɛɌɢɔɑəɞɚɎ ɛɜɔ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌ-

ɠɔɔ (ȶȾ) ɏɚɗɚɎɧ, ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ, ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ ɔ ɘɌɗɚɏɚ ɞɌɓɌ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. ȻɜɚɎɑɐɑə ɌəɌɗɔɓ ɚɞɑɣɑɝɞɎɑəəɧɡ ɔ ɓɌɜɟɍɑɒəɧɡ ɛɟɍ-

ɗɔɖɌɢɔɕ ɛɚ ɍɌɓɌɘ ɐɌəəɧɡ Scopus, MedLine ɔ ȼȴȹɂ ɚ ɘɑɞɚɐɌɡ ɟɘɑəɨɤɑəɔɫ ɐɚɓɚɎɚɕ 

əɌɏɜɟɓɖɔ əɌ ɛɌɢɔɑəɞɚɎ ɛɜɔ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ ɔ ɎɧɛɚɗəɑəɌ ɔɡ ɝɔɝɞɑɘɌɞɔɓɌ-

ɢɔɫ. 

ȼɑɓɟɗɨɞɌɞɧ. ȻɜɚɌəɌɗɔɓɔɜɚɎɌəɧ ɎɌɜɔɌəɞɧ ɛɜɔɘɑəɑəɔɫ ȶȾ ɏɚɗɚɎɧ, ɚɜɏɌəɚɎ 

ɏɜɟɐəɚɕ ɖɗɑɞɖɔ, ɝɑɜɐɢɌ, ɚɜɏɌəɚɎ ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ ɔ ɘɌɗɚɏɚ ɞɌɓɌ Ɏ ɘəɚɏɚɛɜɚɠɔɗɨəɧɡ 

ɗɑɣɑɍəɧɡ ɟɣɜɑɒɐɑəɔɫɡ ɛɜɔ ɔɝɛɚɗɨɓɚɎɌəɔɔ ɜɌɓɗɔɣəɧɡ ɘɑɞɚɐɚɎ ɝəɔɒɑəɔɫ ɐɚɓɚɎɚɕ 

əɌɏɜɟɓɖɔ əɌ ɛɌɢɔɑəɞɚɎ.  

ȮɧɎɚɐɧ. ɀɌɖɞɚɜɧ, ɔɝɛɚɗɨɓɟɑɘɧɑ ɐɗɫ ɝəɔɒɑəɔɫ ɐɚɓɧ ɛɜɔ ȶȾ, ɘɚɏɟɞ ɍɧɞɨ ɝɔɝɞɑ-

ɘɌɞɔɓɔɜɚɎɌəɧ ɛɚ ɞɜɑɘ ɚɝəɚɎəɧɘ əɌɛɜɌɎɗɑəɔɫɘ: 1) ɝɛɚɝɚɍɧ, ɓɌɎɔɝɫɥɔɑ ɚɞ ɗɑɣɌɥɑɏɚ 

ɎɜɌɣɌ, ɎɜɌɣɌ-ɜɑəɞɏɑəɚɗɚɏɌ ɔ ɝɚɞɜɟɐəɔɖɚɎ ɖɌɍɔəɑɞɌ ȶȾ-ɐɔɌɏəɚɝɞɔɖɔ; 2) ɛɌɜɌɘɑɞɜɧ ɛɜɚ-

ɞɚɖɚɗɌ ɔɝɝɗɑɐɚɎɌəɔɫ; 3) ɚɝɚɍɑəəɚɝɞɔ ȶȾ-ɌɛɛɌɜɌɞɚɎ ɔ ɛɜɚɏɜɌɘɘəɚɏɚ ɚɍɑɝɛɑɣɑəɔɫ. ȿɣɑɞ 

ɠɌɖɞɚɜɚɎ ɝəɔɒɑəɔɫ ɐɚɓɧ ɚɍɗɟɣɑəɔɫ ɛɌɢɔɑəɞɚɎ ɛɜɔ ɚɍɚɝəɚɎɌəɔɔ əɑɚɍɡɚɐɔɘɚɝɞɔ ɔɝɝɗɑ-

ɐɚɎɌəɔɫ, Ɏɧɍɚɜɑ ɛɌɜɌɘɑɞɜɚɎ ɛɜɚɞɚɖɚɗɌ, ȶȾ-ɌɛɛɌɜɌɞɚɎ ɔ ɝɛɑɢɔɌɗɔɓɔɜɚɎɌəəɚɏɚ ɛɜɚ-

ɏɜɌɘɘəɚɏɚ ɚɍɑɝɛɑɣɑəɔɫ ɛɚɓɎɚɗɫɪɞ ɟɘɑəɨɤɔɞɨ ɗɟɣɑɎɟɪ əɌɏɜɟɓɖɟ əɌ ɛɌɢɔɑəɞɚɎ ɍɑɓ 

ɟɥɑɜɍɌ ɐɗɫ ɖɌɣɑɝɞɎɌ ȶȾ-ɔɓɚɍɜɌɒɑəɔɕ əɌ ɟɜɚɎəɑ ɚɞ 10% ɐɚ 78%. ȼɌɓɜɌɍɚɞɖɌ ɘɑɞɚɐɚɎ 

ɝəɔɒɑəɔɫ ɐɚɓɧ ɚɍɗɟɣɑəɔɫ ɛɌɢɔɑəɞɚɎ ɖɜɌɕəɑ ɌɖɞɟɌɗɨəɌ, ɚɝɚɍɑəəɚ ɛɜɔ ɝɖɜɔəɔəɏɚɎɧɡ, 

ɘəɚɏɚɖɜɌɞəɧɡ ȶȾ-ɔɝɝɗɑɐɚɎɌəɔɫɡ ɔ ȶȾ-ɔɝɝɗɑɐɚɎɌəɔɫɡ ɝ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ. 
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MAIN DIRECTIONS OF REDUCING PATIENT IRRADIATION DOSES 

IN COMPUTED TOMOGRAPHY 

 

Matkevich ȱ.I. 1,2, Sinitsyn V.E. 3, Zelikman M.I.  3, Kruchinin S.A.3, Ivanov I.V.  2,4 
 

urpose.  To analyze and organize the basic techniques to reduce radiation exposure 

to patients with computed tomography (CT) scan of the head, chest, abdomen and 

pelvis.  

Materials and methods.  The analysis of publications was c arried out on the dat a-

bases Scopus, Web of Science, MedLine and RINC.  

Results.  The variants of the use of CT of the head, chest, heart, abdominal and pe l-

vic organs in multidisciplinary institutions with different methods of reducing the dose bu r-

den on pati ents have been analyzed.  

Conclusion.   The factors used to reduce the dose for CT can be systematized in three 

main ways: 1) methods that depend on the attending physician, radiologist and CT staff; 2) 
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parameters of the research protocol; 3) features of CT -devices and software. Considering the 

factors reducing the radiation dose of patients in support of the need for CT examination, 

choice of parameters of the CT protocol, CT devices and software allows to significantly r e-

duce the radiation burden on patient s (by 10 -78%) without compromising the quality of CT 

images. The development of methods to reduce the dose of irradiation of patients is extrem e-

ly urgent, especially in screening, multiple CT studies and CT with contrast.  

 

Keywords : review, radiation expos ure, radiation reduction, dose reductions, computed 

tomography, CT -scanner, study protocol, software.  
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ɛɚɝɗɑɐəɔɑ ɏɚɐɧ ɚɞɘɑɣɑəɌ ɞɑəɐɑəɢɔɫ ɖ 

ɟɎɑɗɔɣɑəɔɪ ɐɚɓɚɎɚɕ əɌɏɜɟɓɖɔ ɚɞ ɖɚɘ-

ɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ (ȶȾ) əɌ əɌɝɑ-

ɗɑəɔɑ, ɖɌɖ Ɏɚ Ɏɝɬɘ ɘɔɜɑ, ɞɌɖ ɔ Ɏ ȼɚɝ-

ɝɔɔ [1]. Ȯ ɛɑɜɝɛɑɖɞɔɎɑ ɖ ɎɚɓɜɌɝɞɌəɔɪ 

ɝɟɘɘɌɜəɧɡ ɐɚɓ ɚɍɗɟɣɑəɔɫ ɛɌɢɔɑəɞɚɎ ɘɚɒɑɞ 

ɛɜɔɎɑɝɞɔ ɟɎɑɗɔɣɑəɔɑ ɝɖɜɔəɔəɏɚɎɧɡ ȶȾ ɐɗɫ ɐɔɌ-

ɏəɚɝɞɔɖɔ ɜɌɖɌ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ, ɛɚɎɞɚɜəɧɡ ȶȾ 

ɐɗɫ ɟɝɞɌəɚɎɗɑəɔɫ ɐɔəɌɘɔɖɔ ɛɌɞɚɗɚɏɔɣɑɝɖɚɏɚ 

ɛɜɚɢɑɝɝɌ ɔ ɘəɚɏɚɠɌɓəɧɡ ȶȾ ɝ ɛɜɔɘɑəɑəɔɑɘ 

ɎəɟɞɜɔɎɑəəɚɏɚ ɎɎɑɐɑəɔɫ ɜɑəɞɏɑəɚɖɚəɞɜɌɝɞəɧɡ 

ɝɜɑɐɝɞɎ. 

Ȯ ɞɚ ɒɑ Ɏɜɑɘɫ çɓɌ ɛɚɝɗɑɐəɔɑ ɏɚɐɧ Ɏ ɚɞɑɣɑ-

ɝɞɎɑəəɧɑ əɚɜɘɌɞɔɎəɧɑ ɐɚɖɟɘɑəɞɧ ɛɚɝɗɑɐɚɎɌ-

ɞɑɗɨəɚ Ɏəɑɐɜɫɑɞɝɫ ɝɚɎɜɑɘɑəəɌɫ ɘɑɒɐɟəɌɜɚɐəɌɫ 

ɘɑɞɚɐɚɗɚɏɔɫ ɜɌɐɔɌɢɔɚəəɚɕ ɓɌɥɔɞɧ ɚɞ ɘɑɐɔ-

ɢɔəɝɖɚɏɚ ɚɍɗɟɣɑəɔɫ, ɚɝəɚɎɚɕ ɖɚɞɚɜɚɕ ɫɎɗɫɪɞɝɫ 

ɛɜɔəɢɔɛɧ ɚɍɚɝəɚɎɌəɔɫ əɌɓəɌɣɑəɔɫ ɐɔɌɏəɚɝɞɔ-

ɣɑɝɖɔɡ ɔ ɗɑɣɑɍəɧɡ ɛɜɚɢɑɐɟɜ ɝ ɛɜɔɘɑəɑəɔɑɘ 

ɔɚəɔɓɔɜɟɪɥɔɡ ɔɓɗɟɣɑəɔɕ (ȴȴ) ɔ ɚɛɞɔɘɔɓɌɢɔɫ 

ɔɡ ɛɜɚɎɑɐɑəɔɫ ɔ ɓɌɥɔɞɧ ɛɌɢɔɑəɞɌè [1]. Ȯ ɝɎɫɓɔ 

ɝ ɩɞɔɘ, ɌɖɞɟɌɗɨəɚ Ɏəɑɐɜɑəɔɑ Ɏ ɛɜɌɖɞɔɖɟ ȶȾ-

ɐɔɌɏəɚɝɞɔɖɔ ɛɜɔəɢɔɛɚɎ ȸȶȼȳ, əɌɛɜɌɎɗɑəəɧɡ 

əɌ ɛɜɑɐɚɞɎɜɌɥɑəɔɑ ɝɗɟɣɌɑɎ ɔɓɍɧɞɚɣəɚɏɚ ɚɍɗɟ-

ɣɑəɔɫ ɛɌɢɔɑəɞɚɎ.  

Ȯ ɜɌɓɐɑɗɑ çȭɔɚɗɚɏɔɣɑɝɖɔɑ Ɍɝɛɑɖɞɧ ɜɌɐɔɚ-

ɗɚɏɔɣɑɝɖɚɕ ɓɌɥɔɞɧè ȸȶȼȳ ɛɚɐɣɑɜɖɔɎɌɑɞ, ɣɞɚ Ɏ 

ɐɔɌɛɌɓɚəɑ ɐɚɓ ɐɚ 100 ɘȳɎ ȸȶȼȳ ɚɝɞɌɑɞɝɫ ɛɜɔ-

Ɏɑɜɒɑəəɧɘ ɗɔəɑɕəɚɕ ɍɑɝɛɚɜɚɏɚɎɚɕ ɘɚɐɑɗɔ ɓɌ-

Ɏɔɝɔɘɚɝɞɔ ɩɠɠɑɖɞɚɎ ɚɍɗɟɣɑəɔɫ ɚɞ ɐɚɓɧ. Ƚɘɧɝɗ 

ɩɞɚɕ ɖɚəɢɑɛɢɔɔ ɝɚɝɞɚɔɞ Ɏ ɞɚɘ, ɣɞɚ çəɑɖɚɞɚɜɧɕ 

ɖɚəɑɣəɧɕ ɜɔɝɖ, ɛɟɝɞɨ ɐɌɒɑ ɘɔəɔɘɌɗɨəɧɕ, ɐɚɗ-

ɒɑə ɍɧɞɨ ɛɜɔəɫɞ Ɏɚ ɎəɔɘɌəɔɑ ɛɜɔ ɗɪɍɚɘ 

ɟɜɚɎəɑ ɚɍɗɟɣɑəɔɫè [2]. ȼɑɌɗɔɓɌɢɔɫ ɞɌɖɚɏɚ ɛɚɐ-

ɡɚɐɌ Ɏ ɝɔɝɞɑɘɑ ɓɌɥɔɞɧ, ɛɜɚɎɚɓɏɗɌɤɌɑɘɚɕ 

ȸȶȼȳ, ɝɞɜɚɔɞɝɫ çəɌ ɚɝəɚɎɑ ɞɜɑɡ ɠɟəɐɌɘɑəɞɌɗɨ-

əɧɡ ɛɜɔəɢɔɛɚɎ: 1) ɛɜɔəɢɔɛ əɚɜɘɔɜɚɎɌəɔɫ ð əɑ 

ɛɜɑɎɧɤɑəɔɑ ɟɝɞɌəɚɎɗɑəəɚɏɚ ɐɚɓɚɎɚɏɚ ɛɜɑɐɑɗɌ 

ɐɗɫ ɚɞɐɑɗɨəɧɡ ɗɔɢ, 2) ɛɜɔəɢɔɛ ɚɛɞɔɘɔɓɌɢɔɔ ð 

ɛɚɐɐɑɜɒɌəɔɑ ɚɍɗɟɣɑəɔɫ əɌ Ɏɚɓɘɚɒəɚ ɍɚɗɑɑ 

əɔɓɖɚɘ ɟɜɚɎəɑ, 3) ɛɜɔəɢɔɛ ɚɍɚɝəɚɎɌəɔɫ ð ɔɝ-

ɖɗɪɣɑəɔɑ əɑɚɍɚɝəɚɎɌəəɧɡ ɚɍɗɟɣɑəɔɕè [3] . 

Ȯ Ɍɝɛɑɖɞɑ ɜɑɌɗɔɓɌɢɔɔ ɛɜɔəɢɔɛɚɎ ɓɌɥɔɞɧ 

ɚɞ ɔɓɗɟɣɑəɔɫ ȸȶȼȳ ɢɑɗɨ ɚɍɓɚɜɌ ɝɚɝɞɚɫɗɌ Ɏ 

ɌəɌɗɔɓɑ ɘɑɞɚɐɔɖ, əɌɛɜɌɎɗɑəəɧɡ əɌ ɟɘɑəɨɤɑəɔɑ 

ɐɚɓɧ ɚɍɗɟɣɑəɔɫ ɛɌɢɔɑəɞɚɎ ɛɜɔ ȶȾ, ɔ ɔɡ ɝɔɝɞɑ-

ɘɌɞɔɓɌɢɔɔ.  

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. 

Ȱɗɫ ɚɍɓɚɜɌ ɛɜɚɎɑɐɑə ɌəɌɗɔɓ ɚɞɑɣɑɝɞɎɑə-

əɧɡ ɔ ɓɌɜɟɍɑɒəɧɡ ɛɟɍɗɔɖɌɢɔɕ ɚ ɘɑɞɚɐɌɡ 

ɟɘɑəɨɤɑəɔɫ ɐɚɓɚɎɚɕ əɌɏɜɟɓɖɔ əɌ ɛɌɢɔɑəɞɚɎ 

ɛɜɔ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ ɛɚ ɍɌɓɌɘ ɐɌə-

əɧɡ Scopus , MedLine  ɔ ȼȴȹɂ ɔ ɎɧɛɚɗəɑəɌ ɔɡ 

ɝɔɝɞɑɘɌɞɔɓɌɢɔɫ. 

ȼɑɓɟɗɨɞɌɞɧ.  

Ȼɚ ɜɑɓɟɗɨɞɌɞɌɘ ɌəɌɗɔɓɌ ɠɌɖɞɚɜɧ, ɔɝɛɚɗɨ-

ɓɟɑɘɧɑ ɐɗɫ ɝəɔɒɑəɔɫ ɐɚɓɧ ɛɜɔ ȶȾ, ɝɏɜɟɛɛɔɜɚ-

ɎɌəɧ ɛɚ ɞɜɑɘ ɚɝəɚɎəɧɘ əɌɛɜɌɎɗɑəɔɫɘ (ɞɌɍɗ. 

ʈ1): 1) ɚɜɏɌəɔɓɌɢɔɚəəɧɑ ɘɑɜɚɛɜɔɫɞɔɫ, ɓɌɎɔ-

ɝɫɥɔɑ ɚɞ ɗɑɣɌɥɑɏɚ ɎɜɌɣɌ, ɎɜɌɣɌ-ɜɑəɞɏɑəɚɗɚɏɌ ɔ 

ɐɜɟɏɔɡ ɝɚɞɜɟɐəɔɖɚɎ ɖɌɍɔəɑɞɌ ȶȾ-ɐɔɌɏəɚɝɞɔɖɔ; 

2) ɘɚɐɔɠɔɖɌɢɔɫ ɛɌɜɌɘɑɞɜɚɎ ɛɜɚɞɚɖɚɗɌ ɔɝɝɗɑ-

ɐɚɎɌəɔɫ; 3) ɔɝɛɚɗɨɓɚɎɌəɔɑ ɚɝɚɍɑəəɚɝɞɑɕ ȶȾ-

ɌɛɛɌɜɌɞɚɎ ɔ ɛɜɚɏɜɌɘɘəɚɏɚ ɚɍɑɝɛɑɣɑəɔɫ.  

ȹɌɔɍɚɗɑɑ ɛɜɚɝɞɚɕ ɔ ɐɚɝɞɟɛəɧɕ ɛɚɐɡɚɐ ð 

ɩɞɚ ɝɚɍɗɪɐɑəɔɑ ɗɑɣɌɥɔɘ ɎɜɌɣɚɘ ɛɚɖɌɓɌəɔɕ ɖ 

əɌɓəɌɣɑəɔɪ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ ɖɚə-

ɖɜɑɞəɚɘɟ ɛɌɢɔɑəɞɟ. ȸɑɞɚɐ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚ-

ɏɜɌɠɔɔ ɛɜɔ əɑɖɚɞɚɜɧɡ ɓɌɍɚɗɑɎɌəɔɫɡ ɐɑɕɝɞɎɔ-

ɞɑɗɨəɚ əɌɔɍɚɗɑɑ ɔəɠɚɜɘɌɞɔɎəɧɕ. ȺɐəɌɖɚ ɛɜɔ 

ɜɫɐɑ əɚɓɚɗɚɏɔɕ ɛɗɌə ɚɍɝɗɑɐɚɎɌəɔɫ ɐɚɗɒɑə ɚɝ-

əɚɎɧɎɌɞɨɝɫ əɌ ɘɑɞɚɐɌɡ, əɑ ɝɎɫɓɌəəɧɡ ɝ Ɏɚɓɐɑɕ-

ɝɞɎɔɑɘ ɔɚəɔɓɔɜɟɪɥɑɏɚ ɔɓɗɟɣɑəɔɫ, ð əɑɚɍɡɚɐɔ-

ɘɚ ɎɖɗɪɣɌɞɨ ɜɌɓəɚɚɍɜɌɓəɧɑ ɠɔɓɔɖɌɗɨəɧɑ ɔɝ-

ɝɗɑɐɚɎɌəɔɫ ɔ ɗɌɍɚɜɌɞɚɜəɟɪ ɐɔɌɏəɚɝɞɔɖɟ. ȶɚɘ-

ɛɗɑɖɝəɌɫ ɚɢɑəɖɌ Ɏɝɑɕ ɛɚɗɟɣɑəəɚɕ ɔəɠɚɜɘɌɢɔɔ 

ɘɚɒɑɞ ɛɚɖɌɓɌɞɨ ɎɜɌɣɟ, ɣɞɚ ȶȾ-ɔɝɝɗɑɐɚɎɌəɔɑ 

ɝɞɌəɑɞ ɝɎɑɜɡɐɔɌɏəɚɝɞɔɣɑɝɖɚɕ ɘɌəɔɛɟɗɫɢɔɑɕ. 

ȷɑɣɌɥɔɕ ɎɜɌɣ ɔ ɎɜɌɣ-ɜɑəɞɏɑəɚɗɚɏ ɐɚɗɒəɧ 

ɛɜɔɕɞɔ ɖ ɖɚɘɛɜɚɘɔɝɝɟ ɐɗɫ ɚɛɜɑɐɑɗɑəɔɫ ɘɔəɔ-

ɘɌɗɨəɚ ɐɚɝɞɌɞɚɣəɚɕ ɚɍɗɌɝɞɔ ɔəɞɑɜɑɝɌ ɐɗɫ ɜɑəɞ-

ɏɑəɚɗɚɏɔɣɑɝɖɚɏɚ ɚɍɝɗɑɐɚɎɌəɔɫ. ȴɝɡɚɐɫ ɔɓ ɛɑɜ-

Ɏɚɏɚ əɌɛɜɌɎɗɑəɔɫ, ɖɚɘɛɗɑɖɝəɌɫ ɚɢɑəɖɌ Ɏɝɑɕ 

ɛɚɗɟɣɑəəɚɕ ɔəɠɚɜɘɌɢɔɔ ɘɚɒɑɞ ɛɚɖɌɓɌɞɨ ɎɜɌ-

Ȯ 
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ɣɟ, ɣɞɚ ȶȾ ɘɚɒəɚ ɓɌɘɑəɔɞɨ əɌ ɐɜɟɏɚɑ ɔɝɝɗɑɐɚ-

ɎɌəɔɑ, ɣɞɚ ɛɚɓɎɚɗɔɞ ɘəɚɏɚɖɜɌɞəɚ ɟɘɑəɨɤɔɞɨ 

ɟɜɚɎɑəɨ ɚɍɗɟɣɑəɔɫ Ɏɛɗɚɞɨ ɐɚ ɛɚɗəɚɏɚ ɔɝɖɗɪɣɑ-

əɔɫ ɐɚɓɚɎɚɕ əɌɏɜɟɓɖɔ əɌ ɛɌɢɔɑəɞɌ. ɉɞɚɘɟ ɍɟɐɑɞ 

ɝɛɚɝɚɍɝɞɎɚɎɌɞɨ ɞɌɖɒɑ ɔɝɛɚɗɨɓɚɎɌəɔɑ ɎɜɌɣɌɘɔ 

ɛɜɚɏɜɌɘɘɧ ɛɚ ɟɗɟɣɤɑəɔɪ ɖɌɣɑɝɞɎɌ ɗɟɣɑɎɧɡ 

ɔɝɝɗɑɐɚɎɌəɔɕ ɔ ɛɚɎɧɤɑəɔɫ ɔɡ ɍɑɓɚɛɌɝəɚɝɞɔ 

EuroSafe Imag ing ȱɎɜɚɛɑɕɝɖɚɏɚ ȺɍɥɑɝɞɎɌ ȼɌ-

ɐɔɚɗɚɏɚɎ (ESR). 

ȴɝɛɚɗɨɓɚɎɌəɔɑ ɛɜɚɏɜɌɘɘ ɓɌɍɗɌɏɚɎɜɑɘɑə-

əɚɏɚ ɚɛɜɑɐɑɗɑəɔɫ ɐɚɓɧ ɛɚɓɎɚɗɫɑɞ ɌɐɌɛɞɔɜɚɎɌɞɨ 

ɛɌɜɌɘɑɞɜɧ ɛɜɚɞɚɖɚɗɚɎ ɐɗɫ ɖɚəɖɜɑɞəɚɏɚ ɔɝɝɗɑ-

ɐɚɎɌəɔɫ ɝɚɏɗɌɝəɚ ɜɑɖɚɘɑəɐɟɑɘɧɘ ɐɚɓɌɘ (Ȼɜɚ-

ɏɜɌɘɘɌ ImPACT CT Patient Dosimetry Calculator) 

[6].  

ɀɌɖɞɚɜɧ Ɏɞɚɜɚɏɚ əɌɛɜɌɎɗɑəɔɫ ɛɜɑɐɛɚɗɌ-

ɏɌɪɞ ɎɌɜɨɔɜɚɎɌəɔɑ ɘɑɐɔɢɔəɝɖɔɘ ɛɑɜɝɚəɌɗɚɘ 

ɛɌɜɌɘɑɞɜɌɘɔ ɛɜɚɞɚɖɚɗɌ ȶȾ-ɔɝɝɗɑɐɚɎɌəɔɫ. 

ȹɌɛɜɔɘɑɜ, ɔɓɎɑɝɞəɚ, ɣɞɚ ɝəɔɒɑəɔɑ əɌɛɜɫɒɑəɔɫ 

əɌ ɞɜɟɍɖɑ ɛɜɔɎɚɐɔɞ ɖ ɝəɔɒɑəɔɪ ɐɚɓɧ ɚɍɗɟɣɑ-

əɔɫ, əɚ ɞɑɘ ɝɌɘɧɘ ɟɡɟɐɤɌɑɞ ɖɚəɞɜɌɝɞ ɔɓɚɍɜɌ-

ɒɑəɔɫ, ɚɐəɌɖɚ ɩɞɚɞ ɘɑɞɚɐ ɘɚɒɑɞ ɔɝɛɚɗɨɓɚɎɌɞɨ-

ɝɫ ɐɗɫ ɎɧɫɎɗɑəɔɫ ɎɧɝɚɖɚɖɚəɞɜɌɝɞəɧɡ ɝɞɜɟɖɞɟɜ 

[5, 9, 23].  

ȶ ɠɌɖɞɚɜɌɘ ɞɜɑɞɨɑɏɚ əɌɛɜɌɎɗɑəɔɫ ɝəɔɒɑ-

əɔɫ ɐɚɓ ɚɍɗɟɣɑəɔɫ ɘɚɒəɚ ɚɞəɑɝɞɔ ɔɝɛɚɗɨɓɚɎɌ-

əɔɑ ɚɝɚɍɑəəɚɝɞɑɕ ȶȾ-ɌɛɛɌɜɌɞɚɎ ɔ ɛɜɚɏɜɌɘɘəɚ-

ɏɚ ɚɍɑɝɛɑɣɑəɔɫ; ɔɡ ɚɛɜɑɐɑɗɫɪɞ ɛɜɚɔɓɎɚɐɔɞɑɗɔ ɝ 

ɚɍɚɝəɚɎɌəɔɑɘ ɜɌɢɔɚəɌɗɨəɚɕ ɏɑɚɘɑɞɜɔɔ ɚɍɗɟɣɑ-

əɔɫ Ɏ ɞɚɘɚɏɜɌɠɑ, ɖɚəɝɞɜɟɖɢɔɔ ɐɑɞɑɖɞɚɜɚɎ, ɜɌɝ-

ɝɞɚɫəɔɫ ɚɞ ɜɑəɞɏɑəɚɎɝɖɚɕ ɞɜɟɍɖɔ ɔ ɐɜ. 

Ȼɜɔ ɩɞɚɘ ɝɗɑɐɟɑɞ ɟɣɔɞɧɎɌɞɨ, ɣɞɚ ɜɑɏɟɗɔ-

ɜɚɎɌəɔɑ ɓəɌɣɑəɔɕ ɛɔɞɣɌ (əɌɛɜɔɘɑɜ, ɟɎɑɗɔɣɑəɔɑ 

ɝɖɚɜɚɝɞɔ ɛɑɜɑɘɑɥɑəɔɫ ɝɞɚɗɌ) ɝəɔɒɌɑɞ ɐɚɓɟ, əɚ 

ɩɞɚ ɛɜɔɎɚɐɔɞ ɖ ɎɚɓɜɌɝɞɌəɔɪ ɌɜɞɑɠɌɖɞɚɎ, ɔ ɛɚ-

ɩɞɚɘɟ ɔɓəɌɣɌɗɨəɚ əɑɛɜɔɑɘɗɑɘɚ ɐɗɫ ɚɞɐɑɗɨəɧɡ 

ɎɌɜɔɌəɞɚɎ ɛɌɞɚɗɚɏɔɔ (ɘɑɗɖɔɑ ɘɑɞɌɝɞɌɓɧ ɔ ɛɜɚ-

ɣɑɑ). ȿɎɑɗɔɣɑəɔɑ ɝɖɚɜɚɝɞɔ ɝɖɌəɔɜɚɎɌəɔɫ əɌ ɝɚ-

Ɏɜɑɘɑəəɧɡ ɞɚɘɚɏɜɌɠɌɡ ɛɚɓɎɚɗɫɑɞ ɛɜɚɎɚɐɔɞɨ 

ɘəɚɏɚɠɌɓəɧɑ ɔɝɝɗɑɐɚɎɌəɔɫ, Ɏ ɞɚ ɒɑ Ɏɜɑɘɫ ɟɎɑ-

ɗɔɣɔɎɌɑɞɝɫ ɐɚɓɌ ɚɍɗɟɣɑəɔɫ Ɏ ɝɚɚɞɎɑɞɝɞɎɔɔ ɝ ɖɚ-

ɗɔɣɑɝɞɎɚɘ ɠɌɓ ɝɖɌəɔɜɚɎɌəɔɫ [19].  

Ȯɜɑɘɫ ɩɖɝɛɚɓɔɢɔɔ ɓɌɎɔɝɔɞ ɚɞ ɤɔɜɔəɧ 

ɖɚɗɗɔɘɌɞɚɜɌ. Ȼɜɔ ɩɞɚɘ ɎɚɓɜɌɝɞɌɑɞ ɛɜɚɫɎɗɑəɔɑ 

ɩɠɠɑɖɞɌ ɣɌɝɞɔɣəɚɏɚ ɚɍɦɑɘɌ, ɛɚɩɞɚɘɟ ɤɔɜɔəɌ 

ɖɚɗɗɔɘɌɢɔɔ ɐɚɗɒəɌ ɍɧɞɨ ɝɛɑɢɔɠɔɣɑɝɖɔ ɛɚɐɚ-

ɍɜɌəɌ ɐɗɫ ɚɛɜɑɐɑɗɑəəɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ. ɂɑɗɑɝɚ-

ɚɍɜɌɓəɧɕ Ɏɧɍɚɜ ɖɑɜəɑɗɫ (ɫɐɜɌ ɝɎɑɜɞɖɔ) Ɏ ɝɚɣɑ-

ɞɌəɔɔ ɝ əɔɓɖɔɘɔ ɓəɌɣɑəɔɫɘɔ ɘȬɝ ɛɚɘɚɏɌɑɞ 

ɝəɔɓɔɞɨ ɐɚɓɟ ɚɍɗɟɣɑəɔɫ.  

Ƚəɔɒɑəɔɑ əɌɛɜɫɒɑəɔɫ əɌ ɞɜɟɍɖɑ ɛɜɔ ȶȾ-

ɝɖɌəɔɜɚɎɌəɔɔ ɎɧɝɚɖɚɖɚəɞɜɌɝɞəɧɡ ɝɞɜɟɖɞɟɜ 

ɛɜɔɎɚɐɔɞ ɖ ɝəɔɒɑəɔɪ ɐɚɓɧ Ɏɚ Ɏɜɑɘɫ ɔɝɝɗɑɐɚ-

ɎɌəɔɫ ɔ ɟɎɑɗɔɣɔɎɌɑɞ ɖɚəɞɜɌɝɞ ɔɓɚɍɜɌɒɑəɔɫ. 

ȿɘɑəɨɤɑəɔɑ ɟɜɚɎəɫ ɐɚɓɧ ɛɚ ɞɚɛɚɏɜɌɘɘɑ ɝ ɌɎ-

ɞɚɘɌɞɔɣɑɝɖɚɕ ɘɚɐɟɗɫɢɔɑɕ ɞɚɖɌ əɌ ɞɜɟɍɖɑ ɛɚɓ-

Ɏɚɗɫɪɞ ɝəɔɓɔɞɨ ɐɚɓɧ ɚɍɗɟɣɑəɔɫ ɛɜɔ ȶȾ-

ɔɝɝɗɑɐɚɎɌəɔɫɡ əɌ 10-30%, ɖɌɣɑɝɞɎɚ ɔɓɚɍɜɌɒɑ-

əɔɑ əɑ ɔɓɘɑəɫɑɞɝɫ, Ɍ ɐɗɫ ɛɗɑɣɑɎɚɏɚ ɛɚɫɝɌ ɔ ɞɌɓɌ 

ɐɌɒɑ ɟɎɑɗɔɣɔɎɌɑɞɝɫ [23].  

Ƚɗɑɐɟɑɞ ɚɞɘɑɞɔɞɨ, ɣɞɚ ȶȾ ɝ ɎəɟɞɜɔɎɑəəɧɘ 

ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ ɛɜɔ ɝəɔɒɑəɔɔ ɝɔɗɧ ɞɚɖɌ 

ɘɚɏɟɞ ɔɘɑɞɨ əɑɝɖɚɗɨɖɚ ɍɚɗɑɑ əɔɓɖɟɪ ɐɔɌɏəɚɝɞɔ-

ɣɑɝɖɟɪ ɢɑəəɚɝɞɨ ɛɚ ɝɜɌɎəɑəɔɪ ɝɚ ɝɞɌəɐɌɜɞəɧɘ 

ȶȾ, əɚ ɐɚɛɟɝɖɌɪɞɝɫ, əɌɛɜɔɘɑɜ, ɐɗɫ ɝɖɜɔəɔəɏɚ-

Ɏɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɚɝɞɜɚɏɚ ɌɛɛɑəɐɔɢɔɞɌ; ɝəɔɒɑ-

əɔɑ ɐɚɓɧ Ɏ əɔɓɖɚɐɚɓəɚɕ ɝɑɜɔɔ ɝɚɝɞɌɎɔɗɚ 74,8-

78,4%, Ɏɝɑ ɖɗɔəɔɣɑɝɖɔɑ ɝɗɟɣɌɔ ɍɧɗɔ ɐɔɌɏəɚ-

ɝɞɔɜɚɎɌəɧ ɛɜɌɎɔɗɨəɚ [27]. 

Ƚɗɑɐɟɑɞ ɚɞɘɑɞɔɞɨ, ɣɞɚ, ɖ ɝɚɒɌɗɑəɔɪ, 

ɍɚɗɨɤɔəɝɞɎɚ ɘɑɞɚɐɚɎ ɟɘɑəɨɤɑəɔɫ ɐɚɓɧ Ɏɗɑɖɟɞ 

ɓɌ ɝɚɍɚɕ Ɏ ɞɚɕ ɔɗɔ ɔəɚɕ ɘɑɜɑ ɟɡɟɐɤɑəɔɑ ɖɌɣɑ-

ɝɞɎɌ ɛɚɗɟɣɌɑɘɚɏɚ ɔɓɚɍɜɌɒɑəɔɫ [28, 29]. ȶɜɚɘɑ 

ɞɚɏɚ, ɝəɔɒɑəɔɑ əɌɛɜɫɒɑəɔɫ ɔ ɝɔɗɧ ɞɚɖɌ ɘɌɗɚ-

ɛɜɔɘɑəɔɘɚ ɐɗɫ ɛɌɢɔɑəɞɚɎ ɝ ɍɚɗɨɤɚɕ ɘɌɝɝɚɕ 

ɞɑɗɌ (ɝ ɍɚɗɨɤɔɘ ɛɚɛɑɜɑɣəɧɘ ɜɌɓɘɑɜɚɘ ɔɝɝɗɑɐɟ-

ɑɘɚɕ ɚɍɗɌɝɞɔ ɞɑɗɌ), ɞɌɖ ɖɌɖ ɐɗɫ ɞɌɖɔɡ ɛɌɢɔɑə-

ɞɚɎ ɞɜɑɍɟɪɞɝɫ ɛɌɜɌɘɑɞɜɧ, ɍɚɗɑɑ Ɏɧɝɚɖɔɑ ɛɚ 

ɝɜɌɎəɑəɔɪ ɝɚ ɝɞɌəɐɌɜɞəɧɘɔ ɛɜɚɞɚɖɚɗɌɘɔ. ɉɞɚ 

ɛɜɔɎɚɐɔɞ ɖ ɟɎɑɗɔɣɑəɔɪ ɐɚɓɧ ɚɍɗɟɣɑəɔɫ ɔ ɞɜɑ-

ɍɟɑɞ ɔɝɛɚɗɨɓɚɎɌəɔɫ ɐɜɟɏɔɡ ɘɑɞɚɐɚɎ ɝəɔɒɑəɔɫ 

ɐɚɓɧ. 

ȬɎɞɚɘɌɞɔɣɑɝɖɟɪ ɖɚɜɜɑɖɞɔɜɚɎɖɟ ɞɑɡəɔɣɑ-

ɝɖɔɡ ɛɌɜɌɘɑɞɜɚɎ (ɔ Ɏ ɜɑɓɟɗɨɞɌɞɑ DLP) ɔɝɛɚɗɨɓɟ-

ɪɞ Ɏɝɑ ɛɜɚɔɓɎɚɐɔɞɑɗɔ ȶȾ-ɌɛɛɌɜɌɞɚɎ ɐɗɫ 

ɟɘɑəɨɤɑəɔɫ ɐɚɓɧ ɝ ɝɚɡɜɌəɑəɔɑɘ ɛɜɔɑɘɗɑɘɚɏɚ 

ɖɌɣɑɝɞɎɌ ɔɓɚɍɜɌɒɑəɔɫ. ȸɑɞɚɐɧ (ɞɑɡəɔɖɔ) ɘɚɐɟ-

ɗɫɢɔɔ ɔ ɝəɔɒɑəɔɫ ɐɚɓɧ ɘɚɏɟɞ ɎɌɜɨɔɜɚɎɌɞɨɝɫ Ɏ 

ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɛɜɚɔɓɎɚɐɔɞɑɗɫ ɌɛɛɌɜɌɞɌ, ɘɚɐɑ-

ɗɔ ɔ Ɏɑɜɝɔɔ ɛɜɚɏɜɌɘɘəɚɏɚ ɚɍɑɝɛɑɣɑəɔɫ. ȶɌɖ 

Ɏɔɐəɚ ɔɓ ɞɌɍɗɔɢɧ, ɠɌɖɞɚɜɧ 2.1-2.7, Ɍ ɞɌɖɒɑ 

3.1 -3.4  ɛɚɓɎɚɗɫɪɞ ɓɌ ɝɣɑɞ ɔɓɘɑəɑəɔɫ ɛɌɜɌɘɑɞ-

ɜɚɎ ɔɝɝɗɑɐɚɎɌəɔɫ ɝəɔɓɔɞɨ ɐɚɓɟ ɚɍɗɟɣɑəɔɫ ɛɌɢɔ-

ɑəɞɌ ɗɔɤɨ əɌ 16-40%. Ȼɜɔ ɐɌɗɨəɑɕɤɑɘ ɝəɔɒɑ-

əɔɔ ɐɚɓɧ ɟɡɟɐɤɌɑɞɝɫ ɖɌɣɑɝɞɎɚ ɔɓɚɍɜɌɒɑəɔɫ ɔ 

ɝəɔɒɌɑɞɝɫ ɑɏɚ ɐɔɌɏəɚɝɞɔɣɑɝɖɌɫ ɢɑəəɚɝɞɨ. 

ȿɣɔɞɧɎɌɫ, ɣɞɚ ɛɚ ɛɜɚɏəɚɓɌɘ ȮȺȳ, ɓɌɍɚɗɑ-

ɎɌɑɘɚɝɞɨ ɚəɖɚɗɚɏɔɣɑɝɖɔɘɔ ɓɌɍɚɗɑɎɌəɔɫɘɔ ɔ 

ɝɘɑɜɞəɚɝɞɨ ɚɞ əɔɡ Ɏɚ Ɏɝɑɘ ɘɔɜɑ ɓɌ ɛɑɜɔɚɐ ɝ 

1999 ɏ. ɛɚ 2020 ɏ. ɎɚɓɜɌɝɞɑɞ Ɏ 2 ɜɌɓɌ, ɎɚɓəɔɖɌɑɞ 

əɑɚɍɡɚɐɔɘɚɝɞɨ ɛɜɚɎɑɐɑəɔɫ ɝɖɜɔəɔəɏɚɎɧɡ ȶȾ-

ɔɝɝɗɑɐɚɎɌəɔɕ ɐɗɫ ɜɌəəɑɏɚ ɎɧɫɎɗɑəɔɫ ɚəɖɚɛɌɞɚ-

ɗɚɏɔɔ, Ɏ ɞɚɘ ɣɔɝɗɑ ɜɌɖɌ ɗɑɏɖɔɡ. ȾɌɖɔɑ ȶȾ ɐɚɗɒ-

əɧ ɡɌɜɌɖɞɑɜɔɓɚɎɌɞɨɝɫ Ɏɧɝɚɖɚɕ ɐɔɌɏəɚɝɞɔɣɑ-

ɝɖɚɕ ɢɑəəɚɝɞɨɪ ɔ əɔɓɖɔɘ ɜɌɐɔɌɢɔɚəəɧɘ Ɏɚɓ-

ɐɑɕɝɞɎɔɑɘ əɌ ɛɌɢɔɑəɞɌ [30, 31]. ɉɞɔɘ ɛɌɜɌɘɑɞ-

ɜɌɘ ɚɞɎɑɣɌɪɞ əɔɓɖɚɐɚɓəɧɑ ɘɑɞɚɐɧ ȶȾ Ɏ ɝɚɣɑ-

ɞɌəɔɔ ɝ ɌɗɏɚɜɔɞɘɌɘɔ ȴȼ (ɝɘ. ɞɌɍɗ. ʈ1, ɠɌɖɞɚɜ 

3.5), ɖɚɞɚɜɧɑ ɘɚɏɟɞ ɛɜɔɘɑəɫɞɨɝɫ Ɏ ɖɌɣɑɝɞɎɑ 

ɝɖɜɔəɔəɏɌ, ɛɚɓɎɚɗɫɫ ɝɟɥɑɝɞɎɑəəɚ ɝəɔɒɌɞɨ ɐɚɓɟ 

ɚɍɗɟɣɑəɔɫ ɛɚ ɝɜɌɎəɑəɔɪ ɝɚ ɝɞɌəɐɌɜɞəɧɘɔ ɛɜɚ-

ɞɚɖɚɗɌɘɔ ɛɜɔ ɡɚɜɚɤɑɘ ɖɌɣɑɝɞɎɑ ɔɓɚɍɜɌɒɑəɔɕ 

[32].  

Ⱥɍɝɟɒɐɑəɔɑ. 

ȼɌɝɝɘɚɞɜɑəəɧɑ ɛɚɐɡɚɐɧ ɐɚɛɚɗəɫɪɞ ɔ ɝɔ-

ɝɞɑɘɌɞɔɓɔɜɟɪɞ ɚɝəɚɎəɧɑ əɌɛɜɌɎɗɑəɔɫ ɝəɔɒɑ-

əɔɫ ɐɚɓɚɎɚɕ əɌɏɜɟɓɖɔ əɌ ɛɌɢɔɑəɞɚɎ [4, 5, 17, 

35], Ɏ ɞɚɘ ɣɔɝɗɑ Ɏ ɚɞəɚɤɑəɔɔ Ɏɗɔɫəɔɫ əɌ ɩɞɚɞ 

ɛɜɚɢɑɝɝ (ɜɔɝ. 1) ɛɑɜɝɚəɌɗɌ ɗɑɣɑɍəɚ-

ɛɜɚɠɔɗɌɖɞɔɣɑɝɖɚɏɚ ɟɣɜɑɒɐɑəɔɫ (ȷȻȿ). Ƚɞɜɑɘ-
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ɗɑəɔɑ ɖ ɟɗɟɣɤɑəɔɪ ɖɌɣɑɝɞɎɌ ȶȾ-ɔɓɚɍɜɌɒɑəɔɕ 

ɝɚɛɜɚɎɚɒɐɌɑɞɝɫ ɟɎɑɗɔɣɑəɔɑɘ ɝɔɗɧ ɞɚɖɌ ɔ 

əɌɛɜɫɒɑəɔɫ əɌ ɞɜɟɍɖɑ ɔ ɛɜɔɎɚɐɔɞ ɖ ɟɎɑɗɔɣɑ-

əɔɪ ɐɚɓɧ ɚɍɗɟɣɑəɔɫ ɛɌɢɔɑəɞɚɎ. ȺɐəɚɎɜɑɘɑəəɚ 

ɩɞɚ ɝɛɚɝɚɍɝɞɎɟɑɞ ɟɎɑɗɔɣɑəɔɪ Ɏɑɜɚɫɞəɚɝɞɔ əɑɏɌ-

ɞɔɎəɧɡ ɩɠɠɑɖɞɚɎ ɚɍɗɟɣɑəɔɫ əɌ ɓɐɚɜɚɎɨɑ ɣɑɗɚ-

ɎɑɖɌ. Ȼɚɝɖɚɗɨɖɟ ɛɚɎɜɑɒɐɑəɔɑ ɖɗɑɞɚɖ ɛɜɚɛɚɜ-

ɢɔɚəɌɗɨəɚ ɟɜɚɎəɪ ɐɚɓɧ, ɎɧɜɌɍɚɞɌəəɧɑ ɓɌɥɔɞ-

əɧɑ ɘɑɡɌəɔɓɘɧ ɚɜɏɌəɔɓɘɌ ɛɜɚɞɔɎ ɛɚɎɜɑɒɐɌɪ-

ɥɔɡ ɠɌɖɞɚɜɚɎ ɝɜɑɐɧ ɐɚɝɞɌɞɚɣəɚ ɚɏɜɌəɔɣɑəɧ ɔ 

ɩɠɠɑɖɞɔɎəɧ ɞɚɗɨɖɚ ɐɚ ɚɛɜɑɐɑɗɑəəɚɏɚ ɟɜɚɎəɫ 

ɎɚɓɐɑɕɝɞɎɔɫ, əɌɓɧɎɌɑɘɚɏɚ çɛɚɜɚɏɚɘè. Ȯɧɤɑ ɩɞɚ-

ɏɚ ɟɜɚɎəɫ əɌɍɗɪɐɌɑɞɝɫ əɑɎɚɓɘɚɒəɚɝɞɨ ɗɔɖɎɔ-

ɐɌɢɔɔ Ɏɝɑɡ ɔɓɘɑəɑəəɧɡ ɖɗɑɞɚɖ ɝ əɌɜɟɤɑəəɚɕ 

ɝɞɜɟɖɞɟɜɚɕ ɔ ɠɟəɖɢɔɫɘɔ, əɑɝɚɎɘɑɝɞɔɘɧɘɔ ɝ 

əɚɜɘɌɗɨəɚɕ ɒɔɓəɑɐɑɫɞɑɗɨəɚɝɞɨɪ. ɉɞɚ Ɏɑɐɑɞ ɖ 

ɜɌɓɎɔɞɔɪ ɓɌɍɚɗɑɎɌəɔɕ, Ɍ ɔəɚɏɐɌ ɖ ɏɔɍɑɗɔ ɚɜɏɌ-

əɔɓɘɌ ɚɞ ɜɌɓɎɔɞɔɫ ɜɌɐɔɌɢɔɚəəɚ ɚɍɟɝɗɚɎɗɑəəɧɡ 

ɓɗɚɖɌɣɑɝɞɎɑəəɧɡ əɚɎɚɚɍɜɌɓɚɎɌəɔɕ [33, 34 ]. Ⱥɐ-

əɌɖɚ ɔ əɔɒɑ ɩɞɚɏɚ ɖɜɔɞɔɣɑɝɖɚɏɚ ɟɜɚɎəɫ (Ɏ ɐɔɌ-

ɛɌɓɚəɑ ɐɚɓ ɐɚ 100 ɘȳɎ) ȸȶȼȳ ɚɝɞɌɑɞɝɫ ɛɜɔɎɑɜ-

ɒɑəəɚɕ ɍɑɝɛɚɜɚɏɚɎɚɕ ɖɚəɢɑɛɢɔɔ əɑɏɌɞɔɎəɚɏɚ 

Ɏɗɔɫəɔɫ ɘɌɗɧɡ ɐɚɓ ɔɚəɔɓɔɜɟɪɥɑɏɚ ɔɓɗɟɣɑəɔɫ 

[2, 3 ].  

ȮɝɗɑɐɝɞɎɔɑ ɩɞɚɏɚ, ɛɜɔ ɛɜɚɎɑɐɑəɔɔ ȶȾ-

ɔɝɝɗɑɐɚɎɌəɔɕ əɑɚɍɡɚɐɔɘɚ ɝɞɜɑɘɔɞɨɝɫ ɖ ɟɘɑəɨ-

ɤɑəɔɪ ɐɚɓɧ ɚɍɗɟɣɑəɔɫ ɛɌɢɔɑəɞɚɎ ɔ ɤɔɜɑ ɔɝ-

ɛɚɗɨɓɚɎɌɞɨ Ɏɚɓɘɚɒəɚɝɞɔ Ɏɝɑɡ əɌɛɜɌɎɗɑəɔɕ ɚɛ-

ɞɔɘɔɓɌɢɔɔ ɗɟɣɑɎɚɕ əɌɏɜɟɓɖɔ: 

  ɛɚɗəɚɢɑəəɚɑ ɚɝɟɥɑɝɞɎɗɑəɔɑ ɗɑɣɌɥɔɘ 

ɎɜɌɣɚɘ, ɎɜɌɣɚɘ-ɜɑəɞɏɑəɚɗɚɏɚɘ ɔ ɛɑɜɝɚəɌɗɚɘ 

ɖɌɍɔəɑɞɌ ȶȾ Ɏɝɑɏɚ Ɏɚɓɘɚɒəɚɏɚ ɖɚɘɛɗɑɖɝɌ ɘɑɜɚ-

ɛɜɔɫɞɔɕ ɛɚ ɟɘɑəɨɤɑəɔɪ ɗɟɣɑɎɚɕ əɌɏɜɟɓɖɔ əɌ 

ɛɌɢɔɑəɞɚɎ; 

 Ɏɧɛɚɗəɑəɔɑ ȶȾ ɞɚɗɨɖɚ ɛɚ ɚɍɚɝəɚɎɌəəɧɘ 

ɛɚɖɌɓɌəɔɫɘ, ɐɗɫ ɣɑɏɚ, Ɏ ɞɚɘ ɣɔɝɗɑ, əɑɚɍɡɚɐɔɘɚ 

ɔɝɛɚɗɨɓɚɎɌəɔɑ ɝɚɎɜɑɘɑəəɧɡ ɖɚɘɛɨɪɞɑɜəɧɡ ɝɔ-

ɝɞɑɘ ɜɌɢɔɚəɌɗɨəɚɏɚ ɎɧɍɚɜɌ ɘɑɞɚɐɚɎ ɐɔɌɏəɚ-

ɝɞɔɖɔ ɔ ɛɚɜɫɐɖɌ ɔɡ ɛɜɚɎɑɐɑəɔɫ ɛɜɔ əɌɛɜɌɎɗɑ-

əɔɔ ɛɌɢɔɑəɞɚɎ əɌ ɗɟɣɑɎɧɑ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɑ ɔɝ-

ɝɗɑɐɚɎɌəɔɫ; 

 ɚɞɖɌɓ ɚɞ ɗɔɤəɔɡ ɠɌɓ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ 

Ɏ ɛɜɑɐɑɗɌɡ ɚɐəɚɏɚ ȶȾ-ɔɝɝɗɑɐɚɎɌəɔɫ, Ɍ ɞɌɖɒɑ ɚɞ 

Ɏɧɛɚɗəɑəɔɫ ɛɚɎɞɚɜəɧɡ ɔɝɝɗɑɐɚɎɌəɔɕ, əɑ ɛɜɔ-

əɚɝɫɥɔɡ ɐɚɛɚɗəɔɞɑɗɨəɚɕ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɕ ɔə-

ɠɚɜɘɌɢɔɔ; 

 ɟɣɑɞ ɠɌɖɞɚɜɚɎ ɝəɔɒɑəɔɫ ɐɚɓɧ ɚɍɗɟɣɑəɔɫ 

ɛɌɢɔɑəɞɚɎ ɛɜɔ Ɏɧɍɚɜɑ ɛɌɜɌɘɑɞɜɚɎ ɛɜɚɞɚɖɚɗɌ 

ȶȾ-ɔɝɝɗɑɐɚɎɌəɔɫ ɍɑɓ ɟɥɑɜɍɌ ɐɗɫ ɖɌɣɑɝɞɎɌ ȶȾ-

ɔɓɚɍɜɌɒɑəɔɕ; Ɏ ɣɌɝɞəɚɝɞɔ, əɑɚɍɡɚɐɔɘɚ ɍɚɗɑɑ 

ɤɔɜɚɖɚɑ ɛɜɔɘɑəɑəɔɑ əɔɓɖɚɐɚɓəɧɡ ɛɜɚɞɚɖɚɗɚɎ 

ɝɖɌəɔɜɚɎɌəɔɫ Ɏ ɝɚɣɑɞɌəɔɔ ɝ ɌɗɏɚɜɔɞɘɌɘɔ ɔɞɑ-

ɜɌɞɔɎəɚɕ ɜɑɖɚəɝɞɜɟɖɢɔɔ ɔɓɚɍɜɌɒɑəɔɕ ɐɗɫ ɝɚ-

ɡɜɌəɑəɔɫ ɔɡ ɖɌɣɑɝɞɎɌ ɔ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɕ ɔə-

ɠɚɜɘɌɞɔɎəɚɝɞɔ; 

 ɝɎɚɑɎɜɑɘɑəəɌɫ ɓɌɘɑəɌ ɟɝɞɌɜɑɎɤɔɡ ɘɚ-

ɐɑɗɑɕ ȶȾ ɍɚɗɑɑ ɝɚɎɑɜɤɑəəɧɘɔ ɘɚɐɑɗɫɘɔ ɝ ɚɛ-

ɢɔɫɘɔ ɛɜɔɘɑəɑəɔɫ əɔɓɖɚɐɚɓəɧɡ ɛɜɚɞɚɖɚɗɚɎ ȶȾ 

Ɏ ɝɚɣɑɞɌəɔɔ ɝ ɌɗɏɚɜɔɞɘɌɘɔ ɔɞɑɜɌɞɔɎəɚɕ ɜɑɖɚə-

ɝɞɜɟɖɢɔɔ; 

 ɛɑɜɑɡɚɐ əɌ ɝɚɎɜɑɘɑəəɧɑ ɘɑɞɚɐɧ ɟɣɑɞɌ 

ɐɚɓɚɎɚɕ əɌɏɜɟɓɖɔ, Ɏ ɞɚɘ ɣɔɝɗɑ ɖɚɘɛɨɪɞɑɜɔɓɚ-

ɎɌəəɧɕ ɟɣɑɞ ɗɟɣɑɎɚɕ əɌɏɜɟɓɖɔ ɛɜɔ Ɏɝɑɡ ȶȾ-

ɔɝɝɗɑɐɚɎɌəɔɫɡ, Ɏɧɛɚɗəɫɑɘɧɡ ɚɐəɚɘɟ ɛɌɢɔɑəɞɟ 

Ɏəɑ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɘɑɝɞɌ ɔɡ Ɏɧɛɚɗəɑəɔɫ. 

ȮɧɎɚɐɧ. 

1. ɀɌɖɞɚɜɧ, ɔɝɛɚɗɨɓɟɑɘɧɑ ɐɗɫ ɝəɔɒɑəɔɫ 

ɐɚɓɧ ɛɜɔ ȶȾ, ɘɚɏɟɞ ɍɧɞɨ ɝɔɝɞɑɘɌɞɔɓɔɜɚɎɌəɧ ɛɚ 

ɞɜɑɘ ɚɝəɚɎəɧɘ əɌɛɜɌɎɗɑəɔɫɘ: ɝɛɚɝɚɍɧ, ɓɌɎɔ-

ɝɫɥɔɑ ɚɞ ɗɑɣɌɥɑɏɚ ɎɜɌɣɌ, ɎɜɌɣɌ-ɜɑəɞɏɑəɚɗɚɏɌ ɔ 

ɝɚɞɜɟɐəɔɖɚɎ ɖɌɍɔəɑɞɌ ȶȾ-ɐɔɌɏəɚɝɞɔɖɔ; ɛɌɜɌ-

ɘɑɞɜɧ ɛɜɚɞɚɖɚɗɌ ɔɝɝɗɑɐɚɎɌəɔɫ; ɚɝɚɍɑəəɚɝɞɔ 

ȶȾ-ɌɛɛɌɜɌɞɚɎ ɔ ɛɜɚɏɜɌɘɘəɚɏɚ ɚɍɑɝɛɑɣɑəɔɫ. 

2. ȿɣɑɞ ɠɌɖɞɚɜɚɎ ɝəɔɒɑəɔɫ ɐɚɓɧ ɚɍɗɟɣɑ-

əɔɫ ɛɌɢɔɑəɞɚɎ ɛɜɔ ɚɍɚɝəɚɎɌəɔɔ əɑɚɍɡɚɐɔɘɚɝɞɔ 

ɔɝɝɗɑɐɚɎɌəɔɫ, Ɏɧɍɚɜɑ ɛɌɜɌɘɑɞɜɚɎ ɛɜɚɞɚɖɚɗɌ, 

ȶȾ-ɌɛɛɌɜɌɞɚɎ ɔ ɛɜɚɏɜɌɘɘəɚɏɚ ɚɍɑɝɛɑɣɑəɔɫ 

ɛɚɓɎɚɗɫɪɞ ɟɘɑəɨɤɔɞɨ ɗɟɣɑɎɟɪ əɌɏɜɟɓɖɟ əɌ ɛɌ-

ɢɔɑəɞɚɎ ɍɑɓ ɟɥɑɜɍɌ ɐɗɫ ɖɌɣɑɝɞɎɌ ȶȾ-

ɔɓɚɍɜɌɒɑəɔɕ əɌ 10-78% ɔ ɍɚɗɑɑ. 

3. ȼɌɓɜɌɍɚɞɖɌ ɘɑɞɚɐɚɎ ɝəɔɒɑəɔɫ ɐɚɓɧ ɚɍ-

ɗɟɣɑəɔɫ ɛɌɢɔɑəɞɚɎ ɖɜɌɕəɑ ɌɖɞɟɌɗɨəɌ, ɚɝɚɍɑəəɚ 

ɛɜɔ ɝɖɜɔəɔəɏɚɎɧɡ, ɘəɚɏɚɖɜɌɞəɧɡ ȶȾ-

ɔɝɝɗɑɐɚɎɌəɔɫɡ ɔ ȶȾ ɝ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ. 

ȭɗɌɏɚɐɌɜəɚɝɞɔ. 

ȬɎɞɚɜɧ ɛɜɔɓəɌɞɑɗɨəɧ ɓɌ ɍɚɗɨɤɟɪ ɔəɠɚɜ-

ɘɌɢɔɚəəɚ-ɌəɌɗɔɞɔɣɑɝɖɟɪ ɔ ɘɑɞɚɐɚɗɚɏɔɣɑɝɖɟɪ 

ɜɌɍɚɞɟ Ɏ ɐɌəəɚɕ ɚɍɗɌɝɞɔ ɝɚɞɜɟɐəɔɖɌɘ ɔəɝɞɔɞɟ-

ɞɌ ɀɑɐɑɜɌɗɨəɚɏɚ ɍɪɐɒɑɞəɚɏɚ ɟɣɜɑɒɐɑəɔɫ əɌɟɖɔ 

çȽɌəɖɞ-Ȼɑɞɑɜɍɟɜɏɝɖɔɕ əɌɟɣəɚ-

ɔɝɝɗɑɐɚɎɌɞɑɗɨɝɖɔɕ ɔəɝɞɔɞɟɞ ɜɌɐɔɌɢɔɚəəɚɕ ɏɔ-

ɏɔɑəɧ ɔɘɑəɔ ɛɜɚɠɑɝɝɚɜɌ Ȼ.Ȯ. ȼɌɘɓɌɑɎɌè ɀɑɐɑ-

ɜɌɗɨəɚɕ ɝɗɟɒɍɧ ɛɚ əɌɐɓɚɜɟ Ɏ ɝɠɑɜɑ ɓɌɥɔɞɧ 

ɛɜɌɎ ɛɚɞɜɑɍɔɞɑɗɑɕ ɔ ɍɗɌɏɚɛɚɗɟɣɔɫ ɣɑɗɚɎɑɖɌ ð 

ɓɌɎɑɐɟɪɥɑɘɟ ɗɌɍɚɜɌɞɚɜɔɑɕ ɜɌɐɔɌɢɔɚəəɚɕ ɏɔ-

ɏɔɑəɧ ɘɑɐɔɢɔəɝɖɔɡ ɚɜɏɌəɔɓɌɢɔɕ, ɖɌəɐɔɐɌɞɟ 

ɍɔɚɗɚɏɔɣɑɝɖɔɡ əɌɟɖ ȮɚɐɚɎɌɞɚɎɟ Ȭ.Ȯ. ɔ ɐɚɖɞɚɜɟ 

ɍɔɚɗɚɏɔɣɑɝɖɔɡ əɌɟɖ, ɛɜɚɠɑɝɝɚɜɟ ȸ.ȴ. ȭɌɗɚəɚɎɟ 

ð ɓɌ ɛɚɐɐɑɜɒɖɟ ɜɌɍɚɞɧ ɌɎɞɚɜɚɎ Ɏ ɎɧɍɜɌəəɚɘ 

əɌɛɜɌɎɗɑəɔɔ ɔ ɞɎɚɜɣɑɝɖɚɑ ɎɓɌɔɘɚɐɑɕɝɞɎɔɑ. 

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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ȾɌɍɗɔɢɌ ʈ1.  ȹɌɛɜɌɎɗɑəɔɫ ɔ ɠɌɖɞɚɜɧ, ɔɝɛɚɗɨɓɟɑɘɧɑ ɐɗɫ ɝəɔɒɑəɔɫ ɐɚɓɧ ɛɜɔ ȶȾ. 

ʌʘʢʪʦʨʳ ʩʥʠ-

ʞʝʥʠʷ ʜʦʟʳ 
ʂʨʘʪʢʦʝ ʦʧʠʩʘʥʠʝ  ʆʩʦʙʝʥʥʦʩʪʠ ʠ ʧʨʠʤʝʨʳ ʧʨʠʤʝʥʝʥʠʷ 

1 2 3 

1. ʆʨʛʘʥʠʟʘʮʠʦʥʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ, ʟʘʚʠʩʷʱʠʝ ʦʪ ʣʝʯʘʱʝʛʦ ʚʨʘʯʘ, 

 ʚʨʘʯʘ-ʨʝʥʪʛʝʥʦʣʦʛʘ ʠ ʜʨʫʛʠʭ ʩʦʪʨʫʜʥʠʢʦʚ ʢʘʙʠʥʝʪʘ ʂʊ-ʜʠʘʛʥʦʩʪʠʢʠ 

1.1. ʈʘʮʠʦ-

ʥʘʣʴʥʦʝ ʥʘʟʥʘ-

ʯʝʥʠʝ ʂʊ-

ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʇʨʦʚʦʜʠʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʪʦʣʴʢʦ ʧʦ ʧʦʢʘʟʘʥʠʷʤ, ʦʮʝ-

ʥʠʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʤʝʪʦʜʦʚ 

ʜʠʘʛʥʦʩʪʠʢʠ, ʥʝ ʩʚʷʟʘʥʥʳʭ ʩ 

ʠʦʥʠʟʠʨʫʶʱʠʤ ʠʟʣʫʯʝʥʠʝʤ 

(ʋɿʀ, ʄʈʊ), ʥʝ ʧʨʦʚʦʜʠʪʴ 

ʧʦʚʪʦʨʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʝʟ 

ʜʝʡʩʪʚʠʪʝʣʴʥʦʡ ʥʝʦʙʭʦʜʠ-

ʤʦʩʪʠ [4]. 

ʅʘʧʨʠʤʝʨ, ʂʊ ʙʨʶʰʥʦʡ ʧʦʣʦʩʪʠ ʠ ʪʘʟʘ ʥʝ ʩʣʝ-

ʜʫʝʪ ʧʨʦʚʦʜʠʪʴ ʚ ʙʣʠʞʘʡʰʝʤ ʧʝʨʠʦʜʝ ʧʦʩʣʝ 

ʨʝʥʪʛʝʥʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʞʝʣʫʜʦʯʥʦ-

ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ ʩ ʙʘʨʠʝʤ. 

1.2. ʉʦʙʣʶʜʝ-

ʥʠʝ ʨʝʬʝʨʝʥʪ-

ʥʳʭ ʜʠʘʛʥʦ-

ʩʪʠʯʝʩʢʠʭ 

ʫʨʦʚʥʝʡ 

ʈʘʩʯʝʪ ʜʦʟʳ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʠʩʭʦʜʷ ʠʟ ʜʘʥʥʳʭ ʦ ʧʘʮʠʝʥʪʝ 

(ʚʦʟʨʘʩʪ, ʪʝʣʦʩʣʦʞʝʥʠʝ), ʝʛʦ 

ʧʘʪʦʣʦʛʠʠ, ʥʘ ʦʩʥʦʚʝ ʵʪʦʛʦ 

ʨʘʩʯʝʪʘ ʚʳʩʪʘʚʣʷʶʪʩʷ ʪʝʭ-

ʥʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ (ʩʠʣʘ 

ʪʦʢʘ ʠ ʧʨ.), ʯʪʦʙʳ ʜʦʟʘ ʦʙʣʫ-

ʯʝʥʠʷ ʥʝ ʧʨʝʚʳʰʘʣʘ ʨʝʬʝ-

ʨʝʥʪʥʳʝ ʟʥʘʯʝʥʠʷ; ʤʦʛʫʪ ʠʩ-

ʧʦʣʴʟʦʚʘʪʴʩʷ ʢʦʤʧʴʶʪʝʨʥʳʝ 

ʧʨʦʛʨʘʤʤʳ ʨʘʩʯʝʪʘ ʜʦʟʳ. 

ʇʨʦʛʨʘʤʤʘ EDEREX (Effective Dose Estimation 

at Roentgen Examinations), ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʚ 

ʉʇʙʅʀʀ ʨʘʜʠʘʮʠʦʥʥʦʡ ʛʠʛʠʝʥʳ, ʧʦʟʚʦʣʷʝʪ 

ʨʘʩʩʯʠʪʘʪʴ ʩʨʝʜʥʠʝ ʜʦʟʳ ʚ 22 ʦʨʛʘʥʘʭ ʠ ʪʢʘʥʷʭ 

ʪʝʣʘ ʯʝʣʦʚʝʢʘ ʠ ʕɼ ʦʙʣʫʯʝʥʠʷ ʧʘʮʠʝʥʪʦʚ (ʩ ʫʯʝ-

ʪʦʤ ʧʘʨʘʤʝʪʨʦʚ ʨʝʥʪʛʝʥʦʣʦʛʠʯʝʩʢʦʡ ʧʨʦʮʝʜʫʨʳ, 

ʚʦʟʨʘʩʪʘ ʠ ʪʝʣʦʩʣʦʞʝʥʠʷ ʧʘʮʠʝʥʪʘ) [5]. 

ʆʧʠʩʘʥʘ ʧʦʜʦʙʥʘʷ ʧʨʦʛʨʘʤʤʘ ImPACT CT Pa-

tient Dosimetry Calculator [6]. 

ʇʨʦʛʨʘʤʤʳ ʟʘʙʣʘʛʦʚʨʝʤʝʥʥʦʛʦ ʨʘʩʯʝʪʘ ʜʦʟʳ 

ʧʨʠʤʝʥʷʶʪʩʷ ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʛʨʫʜʥʦʡ ʢʣʝʪ-

ʢʠ ʫ ʚʟʨʦʩʣʳʭ ʠ ʙʨʶʰʥʦʡ ʧʦʣʦʩʪʠ ʚ ʧʝʜʠʘʪʨʠ-

ʯʝʩʢʦʡ ʧʨʘʢʪʠʢʝ [7]. 

1.3. ʇʨʠʤʝʥʝ-

ʥʠʝ ʠʥʜʠʚʠʜʫ-

ʘʣʴʥʳʭ 

ʩʨʝʜʩʪʚ ʨʘʜʠ-

ʘʮʠʦʥʥʦʡ ʟʘ-

ʱʠʪʳ ʠ ʦʙʝʩ-

ʧʝʯʝʥʠʝ ʢʘʯʝ-

ʩʪʚʝʥʥʦʡ ʨʘ-

ʙʦʪʳ ʦʙʦʨʫʜʦ-

ʚʘʥʠʷ ʚ ʫʩʣʦ-

ʚʠʷʭ ʵʢʩʧʣʫʘ-

ʪʘʮʠʠ 

ɿʘʱʠʪʥʳʝ ʰʘʧʦʯʢʘ, ʦʯʢʠ, 

ʚʦʨʦʪʥʠʢ, ʥʘʢʠʜʢʘ, ʬʘʨʪʫʢ, 

ʞʠʣʝʪ, ʧʝʨʝʜʥʠʢ, ʶʙʢʘ ʠ 

ʧʝʨʯʘʪʢʠ, ʠʤʝʶʱʠʝ ʩʚʠʥʮʦ-

ʚʳʡ ʵʢʚʠʚʘʣʝʥʪ ʧʦ ʧʦʛʣʦʱʝ-

ʥʠʶ ʥʝ ʤʝʥʝʝ 0,25ï0,3 ʤʤ 

[5]. 

ʇʝʨʠʦʜʠʯʝʩʢʠʡ ʢʦʥʪʨʦʣʴ ʢʘ-

ʯʝʩʪʚʘ ʨʘʙʦʪʳ ʪʦʤʦʛʨʘʬʦʚ 

[5, 8]. 

ʕʢʨʘʥʠʨʦʚʘʥʠʝ ʨʘʜʠʦʯʫʚʩʪʚʠʪʝʣʴʥʳʭ ʦʙʣʘʩʪʝʡ: 

ʛʦʣʦʚʳ, ʛʣʘʟ, ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ, ʛʨʫʜʠ, ʪʘʟʘ, 

ʦʩʦʙʝʥʥʦ ʫ ʣʠʮ ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʚʦʟʨʘʩʪʘ.  

ʋ ʜʝʪʝʡ ʨʘʥʥʠʭ ʚʦʟʨʘʩʪʦʚ ʜʦʣʞʥʦ ʙʳʪʴ ʦʙʝʩʧʝ-

ʯʝʥʦ ʵʢʨʘʥʠʨʦʚʘʥʠʝ ʚʩʝʛʦ ʪʝʣʘ ʟʘ ʧʨʝʜʝʣʘʤʠ ʠʩ-

ʩʣʝʜʫʝʤʦʡ ʦʙʣʘʩʪʠ.  

ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʧʝʨʠʦʜʠʯʝʩʢʦʛʦ ʧʨʦʚʝʜʝʥʠʷ 

ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʠʩʧʳʪʘʥʠʡ ʪʦʤʦʛʨʘʬʦʚ, ʜʣʷ 

ʛʘʨʘʥʪʠʠ ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʠ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠʩ-

ʩʣʝʜʦʚʘʥʠʡ. 
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ȾɌɍɗɔɢɌ ʈ1.  ȹɌɛɜɌɎɗɑəɔɫ ɔ ɠɌɖɞɚɜɧ, ɔɝɛɚɗɨɓɟɑɘɧɑ ɐɗɫ ɝəɔɒɑəɔɫ ɐɚɓɧ ɛɜɔ ȶȾ (ɛɜɚ-

ɐɚɗɒɑəɔɑ ɞɌɍɗɔɢɧ). 

1 2 3 

2. ʄʦʜʠʬʠʢʘʮʠʷ ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʪʦʢʦʣʘ ʠʩʩʣʝʜʦʚʘʥʠʷ 

2.1. ʅʘʧʨʷʞʝ-

ʥʠʝ ʥʘ ʪʨʫʙʢʝ 

(ʢɺ) 

ʇʨʠ ʦʨʠʝʥʪʠʨʦʚʦʯʥʳʭ ʨʘʩʯʝ-

ʪʘʭ ʠʩʭʦʜʷʪ ʠʟ ʪʦʛʦ, ʯʪʦ ʠʟʤʝ-

ʥʝʥʠʝ ʜʦʟʳ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ 

ʢʚʘʜʨʘʪʫ ʠʟʤʝʥʝʥʠʷ ʥʘʧʨʷʞʝ-

ʥʠʷ ʥʘ ʪʨʫʙʢʝ, ʘ ʦʪʥʦʰʝʥʠʝ 

ʩʠʛʥʘʣ/ʰʫʤ (SNR) ʫʤʝʥʴʰʘ-

ʝʪʩʷ ʚ ʢʦʨʝʥʴ ʠʟ 2, ʝʩʣʠ ʜʦʟʘ 

ʫʤʝʥʴʰʘʝʪʩʷ ʚ 2 ʨʘʟʘ (ʚ ʦʙ-

ʱʝʤ ʚʠʜʝ ï ʚ ʢʦʨʝʥʴ ʠʟ N, ʝʩ-

ʣʠ ʜʦʟʘ ʫʤʝʥʴʰʘʝʪʩʷ ʚ N ʨʘʟ). 

ʆʧʪʠʤʘʣʴʥʦ ʚʳʧʦʣʥʷʪʴ ʧʨʠ 120 ʢɺ ʚʤʝʩʪʦ 

140 ʢɺ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʧʨʦʠʩʭʦʜʠʪ ʩʥʠʞʝ-

ʥʠʝ ʜʦʟʳ ʦʙʣʫʯʝʥʠʷ ʥʘ 20-40 % [9]. ʆʜʥʘʢʦ 

ʜʣʷ ʧʘʮʠʝʥʪʦʚ ʩ ʙʦʣʴʰʦʡ ʤʘʩʩʦʡ ʪʝʣʘ, ʢʘʢ 

ʧʨʘʚʠʣʦ, ʥʝʦʙʭʦʜʠʤʦ ʙʦʣʝʝ ʚʳʩʦʢʦʝ ʥʘʧʨʷʞʝ-

ʥʠʝ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʜʦʟʳ ʦʙʣʫʯʝ-

ʥʠ̫ ʠ ʪʨʝʙʫʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʨʫʛʠʭ ʤʝʪʦʜʦʚ 

ʩʥʠʞʝʥʠʷ ʜʦʟʳ. ʂʊ ʛʦʣʦʚʳ ʫ ʜʝʪʝʡ ʤʦʞʝʪ ʚʳ-

ʧʦʣʥʷʪʴʩʷ ʩʦ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʝʥʥʳʤ ʥʘʧʨʷ-

ʞʝʥʠʝʤ (ʥʦ ʜʦʣʞʝʥ ʙʳʪʴ ʫʚʝʣʠʯʝʥ ʪʦʢ ʪʨʫʙ-

ʢʠ), ʧʨʠ ʵʪʦʤ ʜʦʟʘ ʦʙʣʫʯʝʥʠʷ ʧʦʣʫʯʘʝʪʩʷ ʤʠ-

ʥʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʡ ʙʝʟ ʩʥʠʞʝʥʠʷ ʢʘʯʝʩʪʚʘ 

ʂʊ-ʠʟʦʙʨʘʞʝʥʠʷ [10]. 

2.2. ʂʦʣʠʯʝ-

ʩʪʚʦ ʵʣʝʢʪʨʠ-

ʯʝʩʪʚʘ (ʤɸʩ) 

ï Tube current 

exposure time 

product 

ɼʦʟʦʚʘʷ ʥʘʛʨʫʟʢʘ ʫʤʝʥʴʰʘʝʪ-

ʩʷ ʧʨʠ ʥʝʩʢʦʣʴʢʦ ʧʦʥʠʞʝʥʥʳʭ 

ʟʥʘʯʝʥʠʷʭ ʘʥʦʜʥʦʛʦ ʥʘʧʨʷʞʝ-

ʥʠʷ ʠ ʩʠʣʳ ʪʦʢʘ ʨʝʥʪʛʝʥʦʚ-

ʩʢʦʡ ʪʨʫʙʢʠ, ʦʜʥʘʢʦ ʪʦʛʜʘ 

ʠʟʦʙʨʘʞʝʥʠʝ ʦʢʘʟʳʚʘʝʪʩʷ ʙʦ-

ʣʝʝ ʪʝʤʥʳʤ ʠ ʥʝʧʨʠʛʦʜʥʳʤ 

ʜʣʷ ʘʥʘʣʠʟʘ ʚʨʘʯʦʤ-

ʨʝʥʪʛʝʥʦʣʦʛʦʤ. ʋʤʝʥʴʰʝʥʠʝ 

ʪʦʢʘ ʪʨʫʙʢʠ ʚ 2 ʨʘʟʘ ʧʨʠʚʝʜʝʪ 

ʢ ʫʤʝʥʴʰʝʥʠʶ ʜʦʟʳ ʚ 2 ʨʘʟʘ, 

ʥʦ ʧʨʠ ʵʪʦʤ ʫʭʫʜʰʠʪʩʷ ʦʪʥʦ-

ʰʝʥʠʝ ʩʠʛʥʘʣ/ ʰʫʤ ʥʘ ʠʟʦʙ-

ʨʘʞʝʥʠʷʭ, ʯʪʦ ʚʠʟʫʘʣʴʥʦ ʚʦʩ-

ʧʨʠʥʠʤʘʝʪʩʷ ʢʘʢ ʧʦʚʳʰʝʥʥʘʷ 

ʟʝʨʥʠʩʪʦʩʪʴ. ʇʨʦʩʪʦʝ ʠʟʤʝʥʝ-

ʥʠʝ ʷʨʢʦʩʪʠ ʥʝ ʦʙʝʩʧʝʯʠʪ 

ʥʫʞʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ, ʦʜʥʘʢʦ ʩ 

ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʴʥʳʭ ʥʝʣʠ-

ʥʝʡʥʳʭ ʘʣʛʦʨʠʪʤʦʚ ʫʜʘʝʪʩʷ 

ʧʨʠʚʝʩʪʠ ʠʟʦʙʨʘʞʝʥʠʝ ʢ ʧʨʠ-

ʝʤʣʝʤʦʤʫ ʜʣʷ ʘʥʘʣʠʟʘ ʚʠʜʫ. 

ʀʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠ ʩʢʨʠʥʠʥʛʦʚʳʭ ʠʩʩʣʝʜʦʚʘ-

ʥʠʷʭ ʣʝʛʢʠʭ ʠ ʢʦʩʪʝʡ, ʂʊ-ʘʥʛʠʦʛʨʘʬʠʠ, ʂʊ-

ʢʦʣʦʥʦʛʨʘʬʠʠ. 

ʉʥʠʞʝʥʠʝ ʩʠʣʳ ʪʦʢʘ ʧʨʠ ʂʊ ʙʨʶʰʥʦʡ ʧʦʣʦ-

ʩʪʠ ʚʦʟʤʦʞʥʦ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʟʤʝʨʝʥʠʷ ʧʦʧʝ-

ʨʝʯʥʳʭ ʦʙʲʸʤʦʚ ʧʘʮʠʝʥʪʘ (ʥʘʧʨʠʤʝʨ, ʜʦʧʫʩʪʠ-

ʤʦ ʩʥʠʞʝʥʠʝ ʪʦʢʘ ʥʘ 50 % ʧʨʠ ʜʦʩʪʘʪʦʯʥʦʤ ʢʘ-

ʯʝʩʪʚʝ ʠʟʦʙʨʘʞʝʥʠʷ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʜʣʠʥʦʡ 

ʦʢʨʫʞʥʦʩʪʠ ʤʝʥʝʝ ʯʝʤ 105 ʩʤ, ʧʝʨʝʜʥʝ-ʟʘʜʥʠʡ 

ʜʠʘʤʝʪʨ ï ʤʝʥʝʝ ʯʝʤ 28 ʩʤ, ʧʦʧʝʨʝʯʥʳʡ ʜʠʤʝʪʨ 

ï ʤʝʥʝʝ ʯʝʤ 34,5 ʩʤ) ʚ ʧʨʦʮʝʩʩʝ ʦʮʝʥʢʠ ʪʦʧʦ-

ʛʨʘʤʤʳ [11, 12]. 

ʋ ʧʘʮʠʝʥʪʦʚ ʩ ʤʘʩʩʦʡ ʪʝʣʘ ʚʳʰʝ ʢʨʠʪʠʯʝʩʢʦʡ 

(81,6 ʢʛ) ʥʝ ʧʨʠʤʝʥʠʤʦ ʜʣʷ ʦʙʣʘʩʪʝʡ ʩ ʥʠʟʢʦ-

ʢʦʥʪʨʘʩʪʥʳʤʠ ʫʯʘʩʪʢʘʤʠ, ʥʘʧʨʠʤʝʨ, ʙʨʶʰʥʘʷ 

ʧʦʣʦʩʪʴ, ʢʘʯʝʩʪʚʦ ʜʠʘʛʥʦʩʪʠʢʠ ʚ ʢʦʪʦʨʳʭ ʩʠʣʴ-

ʥʦ ʟʘʚʠʩʠʪ ʦʪ ʫʚʝʣʠʯʝʥʠʷ ʫʨʦʚʥʷ ʰʫʤʘ. 

ʋ ʧʘʮʠʝʥʪʦʚ ʩ ʤʘʩʩʦʡ ʪʝʣʘ ʤʝʥʴʰʝ ʢʨʠʪʠʯʝ-

ʩʢʦʡ (81,6 ʢʛ) ʤʦʞʥʦ ʚʳʧʦʣʥʷʪʴ ʂʊ-

ʠʩʩʣʝʜʦʚʘʥʠʝ ʙʨʶʰʥʦʡ ʧʦʣʦʩʪʠ ʩʦ ʩʥʠʞʝʥʥʦʡ 

ʜʦʟʦʡ ʠʟʣʫʯʝʥʠʷ ʧʫʪʝʤ ʩʥʠʞʝʥʠʷ ʪʦʢʘ ʥʘ ʪʨʫʙ-

ʢʝ ʚʧʣʦʪʴ ʜʦ 50%, ʩʦʭʨʘʥʷʷ ʧʨʠʝʤʣʝʤʦʝ ʢʘʯʝ-

ʩʪʚʦ ʠʟʦʙʨʘʞʝʥʠʷ [11]. ʕʪʦ ʩʧʨʘʚʝʜʣʠʚʦ ʠ ʜʣʷ 

ʜʝʪʝʡ ʠ ʧʦʜʨʦʩʪʢʦʚ ʩ ʤʘʩʩʦʡ ʪʝʣʘ ʦʪ 4,5 ʜʦ 68,0 

ʢʛ [13]. 
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ȾɌɍɗɔɢɌ ʈ1.  ȹɌɛɜɌɎɗɑəɔɫ ɔ ɠɌɖɞɚɜɧ, ɔɝɛɚɗɨɓɟɑɘɧɑ ɐɗɫ ɝəɔɒɑəɔɫ ɐɚɓɧ ɛɜɔ ȶȾ (ɛɜɚ-

ɐɚɗɒɑəɔɑ ɞɌɍɗɔɢɧ). 

1 2 3 

2.3. ʂʦʣʣʠʤʘ-

ʮʠʷ, ʩʢʦʨʦʩʪʴ 

ʜʚʠʞʝʥʠʷ 

ʩʪʦʣʘ ʠ ʧʠʪʯ 

ʇʨʠ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʩʢʦʨʦʩʪʠ 

ʧʝʨʝʤʝʱʝʥʠʷ ʩʪʦʣʘ ʜʣʷ ʚʳ-

ʙʨʘʥʥʳʭ ʢʦʣʣʠʤʘʮʠʠ ʠ ʜʣʠ-

ʪʝʣʴʥʦʩʪʠ ʦʜʥʦʛʦ ʦʙʦʨʦʪʘ 

ʪʨʫʙʢʠ  ʠʤʝʝʤ ʙʦʣʝʝ ʚʳʩʦʢʦʝ 

ʟʥʘʯʝʥʠʝ ʧʠʪʯʘ, ʯʪʦ ʩʧʦʩʦʙ-

ʩʪʚʫʝʪ ʩʥʠʞʝʥʠʶ ʜʦʟʦʚʦʡ 

ʥʘʛʨʫʟʢʠ ʠʟ-ʟʘ ʙʦʣʝʝ ʢʦʨʦʪʢʦʛʦ 

ʚʨʝʤʝʥʠ ʵʢʩʧʦʟʠʮʠʠ (ʦʩʦʙʝʥ-

ʥʦ, ʝʩʣʠ ʜʨʫʛʠʝ ʧʘʨʘʤʝʪʨʳ 

ʠʩʩʣʝʜʦʚʘʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʩʠ-

ʣʘ ʪʦʢʘ ʪʨʫʙʢʠ, ʥʝʠʟʤʝʥʥʳ), ʚ 

ʪʦ ʚʨʝʤʷ ʢʘʢ ʤʝʜʣʝʥʥʘʷ ʩʢʦ-

ʨʦʩʪʴ ʧʝʨʝʤʝʱʝʥʠʷ ʩʪʦʣʘ ʧʨʠ 

ʟʘʜʘʥʥʦʡ ʢʦʣʣʠʤʘʮʠʠ ʫʚʝʣʠ-

ʯʠʚʘʝʪ ʚʨʝʤʷ ʵʢʩʧʦʟʠʮʠʠ ʠ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʜʦʟʫ ʦʙʣʫʯʝ-

ʥʠʷ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʩ ʙʦʣʝʝ ʚʳʩʦ-

ʢʠʤ ʟʥʘʯʝʥʠʝʤ ʧʠʪʯʘ ʧʨʠʚʦ-

ʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʜʦʟʳ, ʥʦ ʚʳ-

ʟʳʚʘʝʪ ʫʯʘʱʝʥʠʝ ʧʦʷʚʣʝʥʠʷ 

ʘʨʪʝʬʘʢʪʦʚ ʥʘ ʠʟʦʙʨʘʞʝʥʠʠ. 

ʇʨʠ ʂʊ-ʢʦʣʦʥʦʛʨʘʬʠʠ ʢʘʯʝʩʪʚʦ ʠʟʦʙʨʘʞʝʥʠʷ 

ʤʝʥʝʝ ʧʦʜʚʝʨʞʝʥʦ ʠʟʤʝʥʝʥʠʷʤ ʧʨʠ ʠʟʤʝʥʝʥʠʠ 

ʧʠʪʯʘ, ʯʝʤ ʢʦʣʣʠʤʘʮʠʠ, ʧʦʵʪʦʤʫ ʧʨʝʜʧʦʯʪʠ-

ʪʝʣʴʥʝʝ ʚʳʩʦʢʠʡ ʧʠʪʯ ʠ ʫʟʢʘʷ ʢʦʣʣʠʤʘʮʠʷ ʜʣʷ 

ʜʦʩʪʠʞʝʥʠʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʥʠʞʝʥʠʷ ʜʦʟʳ [14, 

15]. 

ʇʨʠ ʜʠʘʛʥʦʩʪʠʢʝ ʤʝʪʘʩʪʘʟʦʚ ʚ ʧʝʯʝʥʠ ʠʣʠ ʧʦ-

ʨʘʞʝʥʠʡ ʧʦʜʞʝʣʫʜʦʯʥʦʡ ʞʝʣʝʟʳ ʪʘʢʞʝ ʪʨʝʙʫ-

ʝʪʩʷ ʫʟʢʘʷ ʢʦʣʣʠʤʘʮʠʷ, ʥʦ ʚʳʩʦʢʠʡ ʧʠʪʯ ʤʦʞʝʪ 

ʧʨʠʚʝʩʪʠ ʢ ʧʨʦʧʫʩʢʫ ʧʘʪʦʣʦʛʠʠ ʥʘ ʛʨʘʥʠʮʝ ʨʘʟ-

ʜʝʣʘ ʩʨʝʜ [16]. ʋʟʢʘʷ ʢʦʣʣʠʤʘʮʠʷ ʠ ʧʠʪʯ ʙʦʣʝʝ 

1 ʧʦʜʭʦʜʠʪ ʜʣʷ ʩʢʨʠʥʠʥʛʦʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, 

ʥʘʧʨʠʤʝʨ, ʂʊ-ʢʦʣʦʥʦʛʨʘʬʠʠ ʠ ʂʊ ʤʦʯʝʚʳʚʦ-

ʜʷʱʠʭ ʧʫʪʝʡ ʧʨʠ ʚʳʷʚʣʝʥʠʠ ʢʦʥʢʨʝʤʝʥʪʦʚ. ʂʊ 

ʩ ʜʝʪʘʣʴʥʳʤʠ ʚʳʷʚʣʝʥʠʷʤʠ ʧʘʪʦʣʦʛʠʡ ʪʨʝʙʫʶʪ 

ʫʟʢʫʶ ʢʦʣʣʠʤʘʮʠʶ ʠ ʧʠʪʯ ʤʝʥʝʝ 1. 

ɼʘʥʥʘʷ ʪʝʭʥʠʢʘ ʥʝ ʧʦʜʭʦʜʠʪ ʜʣʷ ʂʊ-ʘʧʧʘʨʘʪʦʚ, 

ʠʤʝʶʱʠʭ ʫʩʪʘʥʦʚʢʫ ʵʬʬʝʢʪʠʚʥʳʭ ʤɸʩ ï ʫ ʥʠʭ 

ʵʪʦ ʟʥʘʯʝʥʠʝ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʧʦʩʪʦʷʥʥʳʤ ʜʘʞʝ 

ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʧʠʪʯʘ, ʧʦʵʪʦʤʫ ʜʦʟʘ ʥʝ ʤʝʥʷʝʪ-

ʩʷ. 

ʆʜʥʘʢʦ, ʢʘʢ ʧʦʢʘʟʘʥʦ, ʩʫʱʝʩʪʚʫʝʪ ʛʨʘʥʠʯʥʦʝ 

ʟʥʘʯʝʥʠʝ ʢʦʣʣʠʤʘʮʠʠ ʨʝʥʪʛʝʥʦʚʩʢʦʛʦ ʧʫʯʢʘ 

(ʢʘʢ ʧʨʘʚʠʣʦ, ʩʦʠʟʤʝʨʠʤʦʝ ʩ ʨʘʟʤʝʨʦʤ ʬʦʢʫʩ-

ʥʦʛʦ ʧʷʪʥʘ ʨʝʥʪʛʝʥʦʚʩʢʦʡ ʪʨʫʙʢʠ), ʥʠʞʝ ʢʦʪʦ-

ʨʦʛʦ ʜʦʟʘ ʦʙʣʫʯʝʥʠʷ ʧʘʮʠʝʥʪʘ, ʥʘʦʙʦʨʦʪ, ʙʫʜʝʪ 

ʫʚʝʣʠʯʠʚʘʪʴʩʷ [17].   ʕʪʦʪ ʵʬʬʝʢʪ ʧʨʠ ʥʠʟʢʠʭ 

ʚʝʣʠʯʠʥʘʭ ʢʦʣʣʠʤʘʮʠʠ ʨʝʥʪʛʝʥʦʚʩʢʦʛʦ ʧʫʯʢʘ 

ʩʚʷʟʘʥ ʩ ʧʨʝʚʘʣʠʨʫʶʱʠʤ ʚʢʣʘʜʦʤ ʚ ʜʦʟʦʚʫʶ 

ʥʘʛʨʫʟʢʫ ʧʘʮʠʝʥʪʘ ʘʬʦʢʘʣʴʥʦʛʦ ʠʟʣʫʯʝʥʠʷ 

(çʧʦʣʫʪʝʥʠè). 

2.4. ɺʨʝʤʷ 

ʨʦʪʘʮʠʠ 

ʪʨʫʙʢʠ 

ʇʨʠ ʧʨʦʯʠʭ ʨʘʚʥʳʭ ʫʩʣʦʚʠʷʭ 

ʜʦʟʦʚʘʷ ʥʘʛʨʫʟʢʘ ʩʥʠʞʘʝʪʩʷ ʟʘ 

ʩʯʝʪ ʫʤʝʥʴʰʝʥʠʷ ʚʨʝʤʝʥʠ ʨʦ-

ʪʘʮʠʠ (ʚʨʘʱʝʥʠʷ) ʪʨʫʙʢʠ. 

ʅʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʧʨʠ ʫʤʝʥʴʰʝʥʠʠ 

ʚʨʝʤʝʥʠ ʨʦʪʘʮʠʠ ʪʨʫʙʢʠ ʫʭʫʜʰʘʝʪʩʷ ʢʘʯʝʩʪʚʦ 

ʠʟʦʙʨʘʞʝʥʠʷ ʠ ʜʣʷ ʝʛʦ ʩʦʭʨʘʥʝʥʠʷ ʪʨʝʙʫʝʪʩʷ 

ʫʚʝʣʠʯʠʚʘʪʴ ʪʦʢ ʥʘ ʪʨʫʙʢʝ ʜʣʷ ʂʊ-ʘʧʧʘʨʘʪʦʚ ʩ 

ʯʠʩʣʦʤ ʨʷʜʦʚ ʜʝʪʝʢʪʦʨʦʚ 16 ʠ ʚʳʰʝ [16]. 

2.5. ʂʦʣʠʯʝ-

ʩʪʚʦ ʬʘʟ ʠʩ-

ʩʣʝʜʦʚʘʥʠʷ  

ɼʦʟʘ ʦʙʣʫʯʝʥʠʷ ʩʥʠʞʘʝʪʩʷ 

ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʫʤʝʥʴʰʝ-

ʥʠʶ ʢʦʣʠʯʝʩʪʚʘ ʬʘʟ ʂʊ-

ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʀʩʧʦʣʴʟʫʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʚʥʫʪʨʠʚʝʥʥʦʛʦ ʠʣʠ ʧʘʨʝʥʪʝʨʘʣʴʥʦʛʦ ʢʦʥʪʨʘʩʪʠ-

ʨʦʚʘʥʠʷ, ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʬʘʟ ʧʨʠ ʬʫʥʢʮʠʦ-

ʥʘʣʴʥʳʭ ʧʨʦʙʘʭ. ʅʘʧʨʠʤʝʨ, ʧʨʠ ʦʮʝʥʢʝ ʧʝʯʝʥʠ 

ʠ ʩʪʝʥʦʢ ʢʠʰʝʯʥʠʢʘ ʙʝʩʢʦʥʪʨʘʩʪʥʘʷ ʩʝʨʠʷ ʯʘʩʪʦ 

ʤʦʞʝʪ ʙʳʪʴ ʧʨʦʧʫʱʝʥʘ, ʙʝʟ ʚʣʠʷʥʠʷ ʥʘ ʠʥʪʝʨ-

ʧʨʝʪʘʮʠʶ ʨʝʟʫʣʴʪʘʪʦʚ. 
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ȾɌɍɗɔɢɌ ʈ1.  ȹɌɛɜɌɎɗɑəɔɫ ɔ ɠɌɖɞɚɜɧ, ɔɝɛɚɗɨɓɟɑɘɧɑ ɐɗɫ ɝəɔɒɑəɔɫ ɐɚɓɧ ɛɜɔ ȶȾ (ɛɜɚ-

ɐɚɗɒɑəɔɑ ɞɌɍɗɔɢɧ). 

1 2 3 

2.6. ʇʨʦʪʷ-

ʞʝʥʥʦʩʪʴ ʦʙ-

ʣʘʩʪʠ  

ʠʩʩʣʝʜʦʚʘʥʠʷ 

ɼʦʟʘ ʦʙʣʫʯʝʥʠʷ ʩʥʠʞʘʝʪʩʷ ʩ 

ʫʤʝʥʴʰʝʥʠʝʤ ʧʨʦʪʷʞʝʥʥʦʩʪʠ 

ʦʙʣʘʩʪʠ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʆʧʨʝʜʝʣʷʝʪʩʷ ʠʩʢʣʶʯʝʥʠʝʤ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ 

ʟʦʥ ʠʥʪʝʨʝʩʘ, ʥʘʧʨʠʤʝʨ, ʧʨʠ ʤʥʦʛʦʬʘʟʥʳʭ ʠʩ-

ʩʣʝʜʦʚʘʥʠʷʭ ʧʦʩʣʝ ʚʥʫʪʨʠʚʝʥʥʦʛʦ ʚʚʝʜʝʥʠʷ 

ʢʦʥʪʨʘʩʪʘ ʚ ʧʦʩʣʝʜʫʶʱʠʭ ʬʘʟʘʭ, ʧʦ ʚʦʟʤʦʞʥʦ-

ʩʪʠ ʞʝʣʘʪʝʣʴʥʦ ʦʛʨʘʥʠʯʠʪʴʩʷ ʪʦʣʴʢʦ ʢʦʥʢʨʝʪ-

ʥʳʤ ʦʨʛʘʥʦʤ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʩʥʠʟʠʪʴ ʜʦʟʫ ʦʙʣʫ-

ʯʝʥʠʷ ʥʘ 16% [18]. 

2.7. ʀʩʧʦʣʴ-

ʟʦʚʘ-ʥʠʝ 

ʧʨʝʜʫʩʪʘʥʦʚ-

ʣʝʥʥʦʛʦ ʧʨʦ-

ʪʦʢʦʣʘ  

ɺʳʙʠʨʘʝʪʩʷ ʦʜʠʥ ʠʟ ʩʪʘʥ-

ʜʘʨʪʥʳʭ ʧʨʦʪʦʢʦʣʦʚ ʜʣʷ ʢʦʥ-

ʢʨʝʪʥʳʭ ʫʩʣʦʚʠʡ, ʯʪʦ ʩʥʠʞʘʝʪ 

ʣʫʯʝʚʫʶ ʥʘʛʨʫʟʢʫ.  

ɺʳʷʚʣʝʥʘ ʟʥʘʯʠʪʝʣʴʥʘʷ ʚʘʨʠʘʙʝʣʴʥʦʩʪʴ ʜʦʟ ʦʙ-

ʣʫʯʝʥʠʷ ʤʝʞʜʫ ʫʯʨʝʞʜʝʥʠʷʤʠ, ʦʙʫʩʣʦʚʣʝʥʥʘʷ 

ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʦʪʣʠʯʠʝʤ ʪʝʭʥʠʯʝʩʢʠʭ ʧʘʨʘ-

ʤʝʪʨʦʚ ʧʨʦʪʦʢʦʣʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʇʨʝʜʣʦʞʝʥʘ 

ʢʦʤʧʣʝʢʩʥʘʷ ʩʠʩʪʝʤʘ ʢʦʥʪʨʦʣʷ ʜʦʟ ʦʙʣʫʯʝʥʠʷ 

ʧʨʠ ʂʊ-ʠʩʩʣʝʜʦʚʘʥʠʷʭ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʠ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʢʦʥʪʨʦʣʴʥʳʭ ʫʨʦʚ-

ʥʝʡ. ɺʥʝʜʨʝʥʠʝ ʜʘʥʥʦʡ ʩʠʩʪʝʤʳ ʧʦʟʚʦʣʠʪ ʩʥʠ-

ʟʠʪʴ ʣʫʯʝʚʳʝ ʥʘʛʨʫʟʢʠ ʥʘ ʧʘʮʠʝʥʪʦʚ ʙʝʟ ʜʦʧʦʣ-

ʥʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʴʥʳʭ ʟʘʪʨʘʪ [19].  

ʆʙʩʫʞʜʘʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʩʧʦʩʦʙʳ ʢʦʨʨʝʢʪʠʨʦʚ-

ʢʠ ʧʨʦʪʦʢʦʣʦʚ ʂʊ ʜʣʷ ʩʥʠʞʝʥʠʷ ʜʦʟʳ ʠʟʣʫʯʝ-

ʥʠʷ ʜʦ ʫʨʦʚʥʷ, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʥʘʩʪʦʣʴʢʦ 

ʥʠʟʢʠʤ, ʥʘʩʢʦʣʴʢʦ ʵʪʦ ʚʦʟʤʦʞʥʦ [20]. 

3. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʂʊ-ʘʧʧʘʨʘʪʦʚ ʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ (ʇʆ) 

3.1. ʕʬʬʝʢ-

ʪʠʚʥʦʩʪ ɹʜʝ-

ʪʝʢʪʦʨʘ 

ʉʥʠʞʝʥʠʝ ʣʫʯʝʚʦʡ ʥʘʛʨʫʟʢʠ ʠ 

ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʠʟʦʙʨʘ-

ʞʝʥʠʡ ʚ ʨʝʟʫʣʴʪʘʪʝ ʬʠʟʠʢʦ-

ʪʝʭʥʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʜʝʪʝʢʪʦʨʘ. 

ʄʦʞʝʪ ʨʝʘʣʠʟʦʚʘʪʴʩʷ ʧʫʪʝʤ ʪʦʥʢʠʭ ʧʝʨʝʛʦʨʦ-

ʜʦʢ ʤʝʞʜʫ ʜʝʪʝʢʪʦʨʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ, ʣʠʙʦ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʷ ʚ ʧʝʨʩʧʝʢʪʠʚʝ ʚʤʝʩʪʦ ʩʮʠʥʪʠʣʣʷ-

ʮʠʦʥʥʳʭ ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʭ ʜʝʪʝʢʪʦʨʦʚ ʧʨʷʤʦʛʦ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʬʦʪʦʥʦʚ ʥʘ ʦʩʥʦʚʝ ʥʦʚʳʭ ʤʘʪʝ-

ʨʠʘʣʦʚ ʩ ʚʳʩʦʢʦʡ ʢʚʘʥʪʦʚʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ, 

ʯʪʦ ʧʦʟʚʦʣʠʪ ʧʦʚʳʩʠʪʴ ʯʝʪʢʦʩʪʴ ʠʟʦʙʨʘʞʝʥʠʷ 

ʧʨʠ ʧʨʦʪʦʢʦʣʘʭ ʩʦ ʩʥʠʞʝʥʠʝʤ ʜʦʟʳ ʦʙʣʫʯʝʥʠʷ 

ʧʘʮʠʝʥʪʦʚ [21]. 

3.2. ʂʦʣʣʠʤʘ-

ʮʠʷ ʠ ʬʠʣʴ-

ʪʨʘʮʠʷ ʨʝʥʪ-

ʛʝʥʦʚʩʢʦʛʦ 

ʠʟʣʫʯʝʥʠʷ, ʚ 

ʪʦʤ ʯʠʩʣʝ 

ʨʘʩʩʝʷʥʥʦʛʦ ʚ 

ʪʝʣʝ ʧʘ-

ʮʠʝʥ
ʘ  

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʣʣʠʤʘʪʦʨʘ 

ʨʝʥʪʛʝʥʦʚʩʢʦʡ ʪʨʫʙʢʠ (çʧʝʨʝʜ 

ʧʘʮʠʝʥʪʦʤè) ʠ ʢʦʣʣʠʤʘʪʦʨʘ 

ʜʝʪʝʢʪʦʨʘ (çʧʦʩʣʝ ʧʘʮʠʝʥʪʘè). 

ʇʨʠʤʝʥʝʥʠʝ ʜʚʫʭ ʪʠʧʦʚ 

ʬʠʣʴʪʨʦʚ: ʧʣʦʩʢʠʭ ʠ ʧʨʦʬʠ-

ʣʠʨʦʚʘʥʥʳʭ (çʬʠʣʴʪʨʳ-

ʙʘʙʦʯʢʠè). ʇʣʦʩʢʠʝ ʬʠʣʴʪʨʳ 

ʬʦʨʤʠʨʫʶʪ ʨʝʥʪʛʝʥʦʚʩʢʠʡ 

ʧʫʯʦʢ ʥʝʦʙʭʦʜʠʤʦʛʦ ʩʧʝʢ-

ʪʨʘʣʴʥʦʛʦ ʩʦʩʪʘʚʘ,  

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʬʠʣʴʪʨʦʚ ʧʦʟʚʦʣʷʝʪ ʫʤʝʥʴʰʠʪʴ 

ʜʦʟʫ ʦʙʣʫʯʝʥʠʷ ʥʘ 40 % [22]. ɼʘʥʥʳʡ ʤʝʪʦʜ 

ʵʬʬʝʢʪʠʚʝʥ ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʥʝʮʠʣʠʥʜʨʠʯʝ-

ʩʢʠʭ ʦʙʣʘʩʪʝʡ ʪʝʣʘ, ʥʘʧʨʠʤʝʨ, ʧʣʝʯʘ, ʘ ʪʘʢʞʝ 

ʧʨʠ ʥʘʣʠʯʠʠ ʫ ʧʘʮʠʝʥʪʦʚ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʠʤ-

ʧʣʘʥʪʦʚ 

ʇʣʦʩʢʠʝ ʬʠʣʴʪʨʳ ʙʦʣʴʰʦʡ ʪʦʣʱʠʥʳ ʧʨʝʜʧʦ-

ʯʪʠʪʝʣʴʥʝʝ, ʪʘʢ ʢʘʢ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʧʦʛʣʦʱʘʝʪʩʷ 

ʥʠʟʢʦʵʥʝʨʛʝʪʠʯʝʩʢʦʝ ʠʟʣʫʯʝʥʠʝ, ʩʦʩʪʘʚʣʷʶʱʝʝ 

ʟʥʘʯʠʪʝʣʴʥʫʶ ʯʘʩʪʴ ʜʦʟʳ ʦʙʣʫʯʝʥʠʷ ʧʘʮʠʝʥʪʘ, 

ʥʦ ʧʦʯʪʠ ʥʝ ʫʯʘʩʪʚʫʶʱʝʝ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʧʦ-

ʣʝʟʥʦʛʦ ʩʠʛʥʘʣʘ [17].  
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ȾɌɍɗɔɢɌ ʈ1.  ȹɌɛɜɌɎɗɑəɔɫ ɔ ɠɌɖɞɚɜɧ, ɔɝɛɚɗɨɓɟɑɘɧɑ ɐɗɫ ɝəɔɒɑəɔɫ ɐɚɓɧ ɛɜɔ ȶȾ (ɛɜɚ-

ɐɚɗɒɑəɔɑ ɞɌɍɗɔɢɧ). 

1 2 3 

 ʘ ʧʨʦʬʠʣʠʨʦʚʘʥʥʳʝ ʬʠʣʴʪʨʳ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʦʩʣʘʙʣʝʥʠʷ 

ʠʟʣʫʯʝʥʠʝ ʥʘ ʧʝʨʠʬʝʨʠʠ 

ʨʝʥʪʛʝʥʦʚʩʢʦʛʦ ʧʫʯʢʘ. 

ɼʣʷ ʧʝʨʠʬʝʨʠʯʝʩʢʠʭ ʦʙʣʘʩʪʝʡ ʪʝʣʘ ʧʘʮʠʝʥʪʘ 

ʧʫʪʴ ʧʨʦʭʦʞʜʝʥʠʷ ʧʫʯʢʘ ʤʝʥʴʰʝ, ʯʝʤ ʚ ʮʝʥ-

ʪʨʘʣʴʥʳʭ ʦʙʣʘʩʪʷʭ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʜʣʷ ʦʙʝʩʧʝ-

ʯʝʥʠʷ ʨʘʚʥʳʭ ʟʥʘʯʝʥʠʡ ʦʪʥʦʰʝʥʠʡ ʩʠʛʥʘʣ/ʰʫʤ 

ʚ ʮʝʥʪʨʝ ʠ ʥʘ ʧʝʨʠʬʝʨʠʠ ʜʣʷ ʧʦʩʣʝʜʥʠʭ ʪʨʝʙʫ-

ʝʪʩʷ ʤʝʥʴʰʘʷ ʜʦʟʘ ʠʟʣʫʯʝʥʠʷ. ɼʘʥʥʳʡ ʵʬʬʝʢʪ 

ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʨʦʬʠʣʠʨʦʚʘʥʥʳʝ ʬʠʣʴʪʨʳ, ʢʦ-

ʪʦʨʳʝ ʩʥʠʞʘʶʪ ʜʦʟʦʚʫʶ ʥʘʛʨʫʟʢʫ ʥʘ ʧʝʨʠʬʝʨʠ-

ʯʝʩʢʠʝ ʦʙʣʘʩʪʠ ʪʝʣʘ ʧʘʮʠʝʥʪʘ. 

ɼʣʷ ʩʪʘʥʜʘʨʪʥʦʛʦ ʧʨʦʪʦʢʦʣʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʟ-

ʤʝʥʝʥʠʝ ʨʘʟʤʝʨʘ çʘʧʝʨʪʫʨʳè ʧʨʦʬʠʣʠʨʦʚʘʥʥʦ-

ʛʦ ʬʠʣʴʪʨʘ ʚʦʟʤʦʞʥʦ ʧʫʪʝʤ ʚʘʨʴʠʨʦʚʘʥʠʷ ʧʘ-

ʨʘʤʝʪʨʘ FOV (field of view ïʨʘʟʤʝʨ ʦʪʦʙʨʘʞʝ-

ʥʠʷ ʥʘ ʜʠʩʧʣʝʝ ʂʊ). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʦʩʣʘʙʣʝʥʠʷ 

ʠʟʣʫʯʝʥʠʷ ʥʘ ʧʝʨʠʬʝʨʠʠ ʪʝʣʘ ʧʘʮʠʝʥʪʘ ʥʝʦʙʭʦ-

ʜʠʤʦ ʟʘʜʘʚʘʪʴ ʵʪʦʪ ʧʘʨʘʤʝʪʨ ʪʘʢ, ʯʪʦʙʳ ʠʩʩʣʝ-

ʜʫʝʤʘʷ ʦʙʣʘʩʪʴ ʦʪʦʙʨʘʞʘʣʘʩʴ ʥʘ ʚʩʝʤ ʜʦʩʪʫʧ-

ʥʦʤ ʧʦʣʝ ʜʠʩʧʣʝʷ ʂʊ. 

3.3. ʄʝʪʦʜʳ 

ʢʦʥʪʨʦʣʷ ʜʦ-

ʟʳ ʦʙʣʫʯʝʥʠʷ 

ʩ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʝʤ ʘʚʪʦʤʘ-

ʪʠʯʝʩʢʦʡ ʤʦ-

ʜʫʣ
ʮʠʠ ʪʦʢʘ 

ʪʨʫʙʢʠ 

(ɸʄʊ) 

ɸʚʪʦʤʘʪʠʯʝʩʢʠʡ ʚʳʙʦʨ: 

ʘ) ʬʠʢʩʠʨʦʚʘʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ 

ʧʨʦʪʦʢʦʣʘ (ʤɸ ʠ ʢɺ) ʚ ʟʘʚʠʩʠ-

ʤʦʩʪʠ ʦʪ ʨʘʟʤʝʨʦʚ ʧʘʮʠʝʥʪʘ; 

ʙ) ʤʦʜʫʣʷʮʠʠ ʪʦʢʘ ʪʨʫʙʢʠ 

(ʤɸ) ʚ ʟʘʚʠʩʠʤʦʩʪʠ: 

ï  ʦʪ ʘʥʘʪʦʤʠʯʝʩʢʠʭ ʦʙʣʘʩʪʝʡ, 

ï  ʦʪ ʩʪʝʧʝʥʠ ʦʩʣʘʙʣʝʥʠʷ ʠʟ-

ʣʫʯʝʥʠʷ ʚ ʪʝʣʝ ʧʘʮʠʝʥʪʘ, 

ï ʦʪ ʬʘʟʳ ʜʳʭʘʥʠʷ ʠʣʠ ʩʝʨ-

ʜʝʯʥʦʛʦ ʮʠʢʣʘ ʠ ʜʨ. 

ʇʆ: CAREdose4D ï Siemens, 

SmartScan ï GE, SUREExpo-

sure ï Toshiba, DoseRight ï 

Philips. 

ɺʦʟʤʦʞʥʦʩʪʴ ʚʳʙʦʨʘ ʨʝʞʠʤʘ, ʧʨʠ ʢʦʪʦʨʦʤ ʩʠʣʘ 

ʪʦʢʘ ʨʝʥʪʛʝʥʦʚʩʢʦʡ ʪʨʫʙʢʠ ʚ ʧʨʦʮʝʩʩʝ ʩʧʠʨʘʣʴ-

ʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʟʤʝʥʷʝʪʩʷ ʧʨʦʧʦʨʮʠʦʥʘʣʴ-

ʥʦ ʪʦʣʱʠʥʝ ʠʩʩʣʝʜʫʝʤʦʛʦ ʦʙʲʝʢʪʘ; ʥʘʧʨʠʤʝʨ: 

ʪʦʢ ʥʘ ʪʨʫʙʢʝ ʨʝʛʫʣʠʨʫʝʪʩʷ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ (ʪʦʧʦʛʨʘʤʤʳ), 

ʦʙʣʘʩʪʴ ʣʝʛʢʠʭ ʥʘ 70% ʙʦʣʝʝ ʧʨʦʟʨʘʯʥʘ, ʯʝʤ 

ʜʨʫʛʠʝ ʦʙʣʘʩʪʠ ʪʝʣʘ, ʧʦʵʪʦʤʫ ʜʣʷ ʵʪʦʡ ʦʙʣʘʩʪʠ 

ʪʦʢ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʫʤʝʥʴʰʘʝʪʩʷ [5]. 

ɸʄʊ ʧʦʟʚʦʣʷʝʪ ʩʥʠʟʠʪʴ ʜʦʟʳ ʦʙʣʫʯʝʥʠʷ ʧʨʠ ʂʊ 

ʥʘ 10-30%, ʢʘʯʝʩʪʚʦ ʠʟʦʙʨʘʞʝʥʠ ̫ʥʝ ʠʟʤʝʥʷʝʪ-

ʩʷ, ʘ ʜʣʷ ʧʣʝʯʝʚʦʛʦ ʧʦʷʩʘ ʠ ʪʘʟʘ ʜʘʞʝ ʫʚʝʣʠʯʠ-

ʚʘʝʪʩʷ [23]. 

3.4. ʗʜʨʦ 

ʩʚʝʨʪʢʠ (Ker-

nel) 

ʈʝʢʦʥʩʪʨʫʢʮʠʷ ʠʟʦʙʨʘʞʝʥʠʡ ʚ 

ʂʊ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʝʤ ʪʘʢ ʥʘʟʳʚʘʝʤʦʛʦ ʜ̫-

ʨʘ ʩʚʝʨʪʢʠ: ʠʟʤʝʥʷʷ ʧʘʨʘʤʝʪ-

ʨʳ ʷʜʨʘ ʩʚʝʨʪʢʠ, ʤʦʞʥʦ ʨʝʛʫ-

ʣʠʨʦʚʘʪʴ ʧʘʨʘʤʝʪʨʳ ʢʦʥʝʯʥʦ-

ʛʦ ʨʝʢʦʥʩʪʨʫʠʨʫʝʤʦʛʦ ʠʟʦʙ-

ʨʘʞʝʥʠʷ.  

ʊʘʢ ʧʨʠ ʦʜʥʠʭ ʠ ʪʝʭ ʞʝ çʩʳʨʳʭ ʜʘʥʥʳʭè (ʟʘʨʝ-

ʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʧʦʜ ʨʘʟʥʳʤʠ ʫʛʣʘʤʠ ʧʨʦʝʢʮʠ-

ʷʭ) ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʢʦʥʝʯʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʣʠ-

ʙʦ ʩ ʧʦʜʯʝʨʢʠʚʘʥʠʝʤ ʛʨʘʥʠʮ ʦʪʜʝʣʴʥʳʭ ʩʪʨʫʢ-

ʪʫʨ (ʨʝʞʠʤ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʷʜʨʘ ʩʚʝʨʪʢʠ, ʦʙʝʩ-

ʧʝʯʠʚʘʶʱʝʛʦ ʩʚʝʨʭʚʳʩʦʢʦʝ ʨʘʟʨʝʰʝʥʠʝ), ʣʠʙʦ, 

ʥʘʦʙʦʨʦʪ, ʙʦʣʝʝ ʨʘʟʤʳʪʦʝ ʠʟʦʙʨʘʞʝʥʠʝ (ʨʝʞʠʤ 

ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʪʘʥʜʘʨʪʥʦʛʦ ʠʣʠ ʩʛʣʘʞʠʚʘʶ-

ʱʝʛʦ ʷʜʨʘ ʩʚʝʨʪʢʠ).  
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ȾɌɍɗɔɢɌ ʈ1.  ȹɌɛɜɌɎɗɑəɔɫ ɔ ɠɌɖɞɚɜɧ, ɔɝɛɚɗɨɓɟɑɘɧɑ ɐɗɫ ɝəɔɒɑəɔɫ ɐɚɓɧ ɛɜɔ ȶȾ (ɚɖɚə-

ɣɌəɔɑ ɞɌɍɗɔɢɧ). 

1 2 3 

 ʇʨʠʤʝʥʝʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʚʘ-

ʨʠʘʥʪʦʚ ʷʜʨʘ ʩʚʝʨʪʢʠ ʤʦʞʥʦ 

ʥʠʚʝʣʠʨʦʚʘʪʴ ʵʬʬʝʢʪ çʥʝʢʘ-

ʯʝʩʪʚʝʥʥʦʛʦè ʠʟʦʙʨʘʞʝʥʠʷ, 

ʧʦʣʫʯʝʥʥʦʛʦ ʧʨʠ ʙʦʣʝʝ çʱʘ-

ʜʷʱʠʭè ʧʘʨʘʤʝʪʨʘʭ ʩʲʝʤʢʠ, ʘ, 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ ʧʨʠ ʤʝʥʴ-

ʰʝʡ ʜʦʟʝ ʦʙʣʫʯʝʥʠʷ ʧʘʮʠʝʥʪʘ. 

ʇʨʠ ʵʪʦʤ ʚ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳ-

ʩʠʪʩʷ ʫʨʦʚʝʥʴ ʰʫʤʘ ʥʘ ʠʟʦʙʨʘʞʝʥʠʠ, ʯʪʦ ʤʦʞʝʪ 

ʧʨʠʚʝʩʪʠ ʢ ʧʦʷʚʣʝʥʠʶ ʧʦʣʦʩʦʚʳʭ ʘʨʪʝʬʘʢʪʦʚ, ʘ 

ʚʦ ʚʪʦʨʦʤ ï ʥʘʦʙʦʨʦʪ, ʧʦʚʳʩʠʪʩʷ ʯʝʪʢʦʩʪʴ ʩʣʘ-

ʙʦʢʦʥʪʨʘʩʪʥʳʭ ʩʪʨʫʢʪʫʨ ʟʘ ʩʯʝʪ ʩʥʠʞʝʥʠʷ ʰʫʤʘ 

ʠ ʘʨʪʝʬʘʢʪʦʚ [17]. 

3.5. ɸʚʪʦʤʘ-

ʪʠʯʝʩʢʘʷ ʤʦ-

ʜʫʣʷʮʠʷ  

ʥʘʧʨʷʞʝʥʠʷ 

ʥʘ ʪʨʫʙʢʝ 

ʄʦʜʫʣʷʮʠʷ ʥʘʧʨʷʞʝʥʠʷ ʥʘ 

ʪʨʫʙʢʝ (ʢɺ) ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʘʥʘʪʦʤʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʧʘʮʠʝʥʪʘ ʠ ʢʣʠʥʠʯʝʩʢʦʡ ʩʠʪʫ-

ʘʮʠʠ; ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝ-

ʥʠʝ ï CARE kVïSiemens. 

ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ CARE kV ʚʳʧʦʣʥʷʝʪ 

ʟʘʜʘʯʫ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʨʝʛʫʣʠʨʦʚʢʠ ʥʘʧʨʷʞʝ-

ʥʠʷ ʩ ʫʯʝʪʦʤ ʠʟʤʝʥʝʥʠʷ ʪʦʢʘ ʪʨʫʙʢʠ, ʯʪʦ ʧʦʟʚʦ-

ʣʷʝʪ ʩʥʠʟʠʪʴ ʫʨʦʚʝʥʴ ʰʫʤʘ ʠ ʧʦʚʳʩʠʪʴ ʢʘʯʝʩʪʚʦ 

ʠʟʦʙʨʘʞʝʥʠʷ. 

3.6. ʄʦʜʠʬʠ-

ʢʘʮʠʷ ʛʝʦʤʝʪ-

ʨʠʠ ʩʢʘʥʠʨʦ-

ʚʘʥʠʷ 

ʇʨʠʤʝʥʝʥʠʝ ʤʦʜʠʬʠʮʠʨʦʚʘʥ-

ʥʦʛʦ ʘʣʛʦʨʠʪʤʘ ʦʙʨʘʪʥʦʛʦ 

ʧʨʦʝʮʠʨʦʚʘʥʠʷ. 

ʇʨʝʜʣʘʛʘʝʪʩʷ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʡ ʘʣʛʦʨʠʪʤ ʦʙ-

ʨʘʪʥʦʛʦ ʧʨʦʝʮʠʨʦʚʘʥʠʷ ʚ ʢʘʯʝʩʪʚʝ ʧʝʨʩʧʝʢʪʠʚ-

ʥʦʛʦ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʩʥʠʞʝʥʠʷ ʜʦʟʳ ʦʙʣʫ-

ʯʝʥʠʷ [24]. 

3.7. ɸʣʛʦʨʠʪ-

ʤʳ ʠʪʝʨʘʪʠʚ-

ʥʦʡ ʨʝʢʦʥ-

ʩʪʨʫʢʮʠʠ 

(ʀʈ) ʂʊ-

ʠʟʦʙʨʘʞʝʥʠʡ 

ʇʨʠ ʬʫʥʢʮʠʠ ʀʈ ʠʩʧʦʣʴʟʫʝʪ-

ʩʷ çʩʳʨʘʷè ʠʥʬʦʨʤʘʮʠʷ, ʧʦ-

ʣʫʯʝʥʥʘʷ ʚ ʭʦʜʝ ʵʪʘʧʦʚ ʥʠʟ-

ʢʦʜʦʟʥʦʛʦ ʂʊ ʩ ʧʦʩʣʝʜʫʶʱʠʤ 

ʧʦʩʪʧʨʦʮʝʩʩʠʥʛʦʚʳʤ ʚʦʩʩʪʘ-

ʥʦʚʣʝʥʠʝʤ ʠʟʦʙʨʘʞʝʥʠʷ. ɼʦ-

ʩʪʠʛʘʝʪʩʷ ʫʤʝʥʴʰʝʥʠʝ ʫʨʦʚʥʷ 

ʰʫʤʘ ʠ ʙʦʣʝʝ ʚʳʩʦʢʦʝ ʢʘʯʝ-

ʩʪʚʦ ʠʟʦʙʨʘʞʝʥʠʷ (ʫʚʝʣʠʯʝ-

ʥʠʝ ʨʘʟʨʝʰʝʥʠʷ ʠʣʠ ʫʤʝʥʴ-

ʰʝʥʠʝ ʘʨʪʝʬʘʢʪʦʚ) ʧʦ ʩʨʘʚʥʝ-

ʥʠʶ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʪʘʥ-

ʜʘʨʪʥʳʭ ʤʝʪʦʜʦʚ ʨʝʢʦʥʩʪʨʫʢ-

ʮʠʠ (ʘʣʛʦʨʠʪʤʳ ʀʈ: SAFIRE, 

IRIS ï Siemens, ASIR, MBIR ï 

GE, AIDR3D ï Toshiba, iDose 

ï Philips). 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʟʥʳʭ ʟʥʘʯʝʥʠʡ ʥʘʧʨʷʞʝʥʠʷ  

ʥʘ ʪʨʫʙʢʝ ʟʘʚʠʩʠʪ ʦʪ ʜʠʘʤʝʪʨʘ ʠʩʩʣʝʜʫʝʤʦʡ ʦʙ-

ʣʘʩʪʠ ʠ ʭʘʨʘʢʪʝʨʘ ʠʩʩʣʝʜʫʝʤʳʭ ʪʢʘʥʝʡ (ʤʷʛʢʠʝ 

ʪʢʘʥʠ, ʩʦʩʫʜʳ ʩ ʢʦʥʪʨʘʩʪʥʳʤ ʫʩʠʣʝʥʠʝʤ ʡʦʜ-

ʥʳʤ ʨʘʩʪʚʦʨʦʤ ʠ ʪ.ʜ.) [25]. ʇʨʠʝʤʣʝʤʦ ʜʣʷ ʂʊ-

ʢʦʣʦʥʦʛʨʘʬʠʠ, ʂʊ-ʘʥʛʠʦʛʨʘʬʠʠ ʠ ʂʊ ʤʦʯʝʚʳ-

ʚʦʜʷʱʠʭ ʧʫʪʝʡ, ʘ ʪʘʢʞʝ ʚ ʧʝʜʠʘʪʨʠʯʝʩʢʦʡ ʧʨʘʢ-

ʪʠʢʝ [26]. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʀʈ ʩʘʤʦ ʧʦ ʩʝʙʝ ʥʝ 

ʫʤʝʥʴʰʘʝʪ ʧʘʨʘʤʝʪʨ çʧʨʦʠʟʚʝʜʝʥʠʝ ʜʦʟʳ ʥʘ 

ʜʣʠʥʫè (DLP), ʥʦ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʀʈ ʢʘʯʝ-

ʩʪʚʦ ʠʟʦʙʨʘʞʝʥʠʷ ʟʥʘʯʠʪʝʣʴʥʦ ʫʣʫʯʰʘʝʪʩʷ. ʕʪʦ 

ʧʦʟʚʦʣʷʝʪ ʧʨʠ ʤʘʣʦʜʦʟʥʳʭ ʧʨʦʪʦʢʦʣʘʭ (ʧʨʠ ʙʦ-

ʣʝʝ ʥʠʟʢʠʭ ʟʥʘʯʝʥʠʷʭ DLP ʟʘ ʩʯʝʪ ʢʦʨʨʝʢʪʠʨʦʚ-

ʢʠ ʧʘʨʘʤʝʪʨʦʚ ʤʦʜʫʣʷʮʠʠ ʠ ʤʥʦʛʦʢʨʘʪʥʦʛʦ 

ʩʥʠʞʝʥʠʷ ʜʦʟʳ ʚ ʧʨʦʮʝʩʩʝ ʂʊ-ʦʙʩʣʝʜʦʚʘʥʠʷ) 

ʜʦʙʠʚʘʪʴʩʷ ʪʘʢʦʡ ʞʝ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʠ 

ʠʩʩʣʝʜʦʚʘʥʠʷ, ʢʘʢ ʠ ʧʨʠ ʩʪʘʥʜʘʨʪʥʳʭ ʧʨʦʪʦʢʦ-

ʣʘʭ ʙʝʟ ʩʥʠʞʝʥʠʷ ʜʦʟʳ ʦʙʣʫʯʝʥʠʷ. 
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ȼɔɝ. 1 (Fig. 1) 

ȼɔɝ. 1.   ȽɡɑɘɌ. 

ȹɌɛɜɌɎɗɑəɔɫ ɔ ɠɌɖɞɚɜɧ ɝəɔɒɑəɔɫ ɐɚɓɧ ɚɍɗɟɣɑəɔɫ ɛɌɢɔɑəɞɚɎ ɛɜɔ ȶȾ. 

Fig. 1.   Scheme.  

Directions and factors of radiation dose reduction in CT patients.  
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Ƚɟɍɍɚɞɔə Ɋ.Ȭ.1,2, ȭɌɡɞɔɚɓɔə ȼ.ɀ.2 

 
ɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. Ȯ ɛɚɝɗɑɐəɑɑ Ɏɜɑɘɫ ɘɑɞɚɐɔɖɌ ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɚɕ ɞɚ-

ɘɚɏɜɌɠɔɔ Ɏɝɑɏɚ ɞɑɗɌ Ɏɝɑ ɍɚɗɑɑ ɤɔɜɚɖɚ ɔɝɛɚɗɨɓɟɑɞɝɫ Ɏ ɚəɖɚɗɚɏɔɣɑɝɖɚɕ ɎɔɓɟɌ-

ɗɔɓɌɢɔɔ ɍɗɌɏɚɐɌɜɫ ɞɌɖɔɘ ɛɜɑɔɘɟɥɑɝɞɎɌɘ, ɖɌɖ ɛɚɗɟɣɑəɔɑ ɢɑəəɚɕ ɐɔɌɏəɚɝɞɔ-

ɣɑɝɖɚɕ ɔəɠɚɜɘɌɢɔɔ ɓɌ ɚɞəɚɝɔɞɑɗɨəɚ ɖɚɜɚɞɖɚɑ Ɏɜɑɘɫ ɝɖɌəɔɜɚɎɌəɔɫ, ɚɞɝɟɞ-

ɝɞɎɔɑ ɛɜɔɘɑəɑəɔɫ ɜɌɐɔɚɔɓɚɞɚɛɚɎ ɔ ɎəɟɞɜɔɎɑəəɚɏɚ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ, ɝɜɌɎəɔɞɑɗɨəɚ 

əɔɓɖɌɫ ɢɑəɌ Ɏ ɝɜɌɎəɑəɔɔ ɝ ɞɜɌɐɔɢɔɚəəɧɘɔ ɘɑɞɚɐɌɘɔ ɫɐɑɜəɚɕ ɘɑɐɔɢɔəɧ. ɂɑɗɨɪ ɐɌə-

əɚɏɚ ɚɍɓɚɜɌ ɫɎɗɫɑɞɝɫ ɚɛɔɝɌəɔɑ ɚɝəɚɎəɧɡ əɌɛɜɌɎɗɑəɔɕ ɔɝɛɚɗɨɓɚɎɌəɔɫ ȸȼȾ Ɏɝɑɏɚ ɞɑɗɌ Ɏ 

ɚəɖɚɗɚɏɔɣɑɝɖɚɕ ɛɜɌɖɞɔɖɑ. ȻɜɔɎɑɐɑəɧ ɐɌəəɧɑ ɓɌɜɟɍɑɒəɧɡ ɔɝɝɗɑɐɚɎɌəɔɕ. ȸȼȾ Ɏɝɑɏɚ 

ɞɑɗɌ ɘɚɒəɚ ɝɣɔɞɌɞɨ ɘəɚɏɚɚɍɑɥɌɪɥɑɕ ɘɑɞɚɐɔɖɚɕ, ɛɚɓɎɚɗɫɪɥɑɕ ɛɚɗɟɣɌɞɨ ɜɑɓɟɗɨɞɌɞɧ Ɏ 

ɜɌɘɖɌɡ ɚɐəɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ, Ɍ ɞɌɖɒɑ ɚəɌ ɔɏɜɌɑɞ ɖɗɪɣɑɎɟɪ ɜɚɗɨ Ɏ ɚəɖɚɗɚɏɔɔ, ɍɗɌɏɚɐɌɜɫ 

Ɏɚɓɘɚɒəɚɝɞɔ ɜɌəəɑɏɚ ɎɧɫɎɗɑəɔɫ, ɝɞɌɐɔɜɚɎɌəɔɫ ɚɛɟɡɚɗɔ ɔ ɚɢɑəɖɔ ɛɜɚɎɚɐɔɘɚɏɚ ɛɜɚɞɔ-

ɎɚɚɛɟɡɚɗɑɎɚɏɚ ɗɑɣɑəɔɫ, Ɏ ɚɝɚɍɑəəɚɝɞɔ ɟ ɍɑɜɑɘɑəəɧɡ ɛɌɢɔɑəɞɚɖ ɔ ɛɌɢɔɑəɞɚɎ ɐɑɞɝɖɚɏɚ 

ɎɚɓɜɌɝɞɌ. 
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RECENT UPDATES ON WHOLE-BODY MRI IN ONCOLOGY 

 

Subbotin Y.A. 1,2, Bakhtiozin R.F.2 

 

urpose.  In recent years, whole -body MRI have been increasingly used in the field of 

oncological radiology owing to its advantages such as: yield of high -quality diagno s-

tic information in relatively short scan time, lack of radioisotope or intrave nous 

contrast use, and comparingly low examination cost in contrast to traditional nuclear med i-

cine techniques. Aim of this article is to bring the overview of whole -body MRI as a tec h-

nique and current applications of its use in oncological radiology.  
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Ɍɏəɔɞəɚ-ɜɑɓɚəɌəɝəɌɫ ɞɚɘɚɏɜɌɠɔɫ 

ɐɌɎəɚ ɎɚɤɗɌ Ɏ ɌɜɝɑəɌɗ ɗɟɣɑɎɧɡ ɘɑ-

ɞɚɐɚɎ ɔɝɝɗɑɐɚɎɌəɔɫ Ɏ ɛɑɜɎɔɣəɚɕ 

ɐɔɌɏəɚɝɞɔɖɑ, ɝɞɌɐɔɜɚɎɌəɔɔ ɔ ɐɔ-

əɌɘɔɣɑɝɖɚɘ əɌɍɗɪɐɑəɔɔ ɚəɖɚɗɚɏɔ-

ɣɑɝɖɔɡ ɍɚɗɨəɧɡ. ȭɚɗɑɑ 20 ɗɑɞ ȸȼȾ ɛɚɓɎɚɗɫɑɞ 

ɐɔɌɏəɚɝɞɔɜɚɎɌɞɨ ɛɑɜɎɔɣəɧɑ ɔ Ɏɞɚɜɔɣəɧɑ əɚɎɚ-

ɚɍɜɌɓɚɎɌəɔɫ, ɚɢɑəɔɎɌɞɨ ɔɡ ɜɌɝɛɜɚɝɞɜɌəɑəəɚɝɞɨ 

ɔ ɚɞɎɑɞ əɌ ɛɜɚɎɚɐɔɘɚɑ ɗɑɣɑəɔɑ.  Ⱥɞəɚɝɔɞɑɗɨəɚ 

əɑɐɌɎəɚ, ɍɗɌɏɚɐɌɜɫ ɞɑɡəɔɣɑɝɖɔɘ ɟɝɚɎɑɜɤɑə-
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ȸ 
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ɝɞɎɚɎɌəɔɫɘ, Ɏ ɐɚɛɚɗəɑəɔɑ ɖ ɚɢɑəɖɑ ɌəɌɞɚɘɔɣɑ-

ɝɖɔɡ ɝɞɜɟɖɞɟɜ ɝɞɌɗɔ ɐɚɝɞɟɛəɧ əɚɎɧɑ ɛɚɝɗɑɐɚ-

ɎɌɞɑɗɨəɚɝɞɔ, ɛɚɓɎɚɗɫɪɥɔɑ ɝ ɍɚɗɨɤɚɕ ɞɚɣəɚ-

ɝɞɨɪ ɛɜɑɐɚɝɞɌɎɔɞɨ ɠɟəɖɢɔɚəɌɗɨəɟɪ ɔəɠɚɜɘɌ-

ɢɔɪ ɚ ɠɔɓɔɚɗɚɏɔɔ ɚɛɟɡɚɗɔ, ɎɖɗɪɣɌɫ ɘɑɞɌɍɚ-

ɗɔɓɘ (ɝɛɑɖɞɜɚɝɖɚɛɔɫ), Ɍəɏɔɚɏɑəɑɓ (ɛɑɜɠɟɓɔɫ), 

ɖɗɑɞɚɣəɟɪ ɛɗɚɞəɚɝɞɨ (ɐɔɠɠɟɓɔɫ) ɔ ɝɞɑɛɑəɨ ɚɖ-

ɝɔɏɑəɌɢɔɔ ɖɜɚɎɔ (BOLD ) [1].  

Ȯ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ ɍɚɗɨɤɔəɝɞɎɚ ȸȼ-

ɔɝɝɗɑɐɚɎɌəɔɕ ɚɏɜɌəɔɣɔɎɌɑɞɝɫ ɚɐəɚɕ ɚɍɗɌɝɞɨɪ 

ɝɖɌəɔɜɚɎɌəɔɫ ɝ ɣɌɝɞɧɘ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɖɚə-

ɞɜɌɝɞəɧɡ ɝɜɑɐɝɞɎ, ɝɚɐɑɜɒɌɥɔɡ ɏɌɐɚɗɔəɔɕ. Ƚɔ-

ɝɞɑɘəɚɑ ɝɞɌɐɔɜɚɎɌəɔɑ ɎɝɑɏɐɌ ɍɧɗɚ ɛɜɚɍɗɑɘɌ-

ɞɔɣəɚ, ɎɝɗɑɐɝɞɎɔɑ ɚɞɝɟɞɝɞɎɔɫ ɛɚɐɡɚɐɫɥɑɏɚ ɚɍɚ-

ɜɟɐɚɎɌəɔɫ ɔ ɛɜɚɏɜɌɘɘəɚɏɚ ɚɍɑɝɛɑɣɑəɔɫ, ɣɞɚ Ɏ 

ɝɎɚɪ ɚɣɑɜɑɐɨ Ɏɑɗɚ ɖ ɐɗɔɞɑɗɨəɧɘ ɔɝɝɗɑɐɚɎɌəɔɫɘ 

ɔ əɔɓɖɚɘɟ ɖɌɣɑɝɞɎɟ ɛɚɗɟɣɑəəɧɡ ɔɓɚɍɜɌɒɑəɔɕ 

ɛɜɔ ɝɜɌɎəɑəɔɔ ɝ ɞɜɌɐɔɢɔɚəəɧɘɔ ɘɑɞɚɐɔɖɌɘɔ 

ɫɐɑɜəɚɕ ɘɑɐɔɢɔəɧ ɔ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌ-

ɠɔɔ. 

ȺɐəɌɖɚ Ɏ ɛɚɝɗɑɐəɔɑ ɏɚɐɧ ɘəɚɏɔɑ ɞɑɡəɔ-

ɣɑɝɖɔɑ ɐɚɝɞɔɒɑəɔɫ ɛɚɓɎɚɗɫɪɞ ɛɚɗɟɣɌɞɨ ɔɓɚɍ-

ɜɌɒɑəɔɫ Ɏɝɑɏɚ ɞɑɗɌ ɝ ɡɚɜɚɤɔɘ ɛɜɚɝɞɜɌəɝɞɎɑə-

əɧɘ ɔ Ɏɜɑɘɑəəɧɘ ɜɌɓɜɑɤɑəɔɑɘ. 

Ȯ 1999 ɏɚɐɟ Eustace  et al. ɚɛɟɍɗɔɖɚɎɌɗɔ 

ɚɐəɟ ɔɓ ɛɑɜɎɧɡ ɝɞɌɞɑɕ ɚ Ɏɚɓɘɚɒəɚɝɞɫɡ ȸȼȾ 

Ɏɝɑɏɚ ɞɑɗɌ [2]. Ƚ ɞɑɡ ɛɚɜ Ɏɧɤɗɚ ɍɚɗɨɤɚɑ ɖɚɗɔɣɑ-

ɝɞɎɚ ɛɟɍɗɔɖɌɢɔɕ ɚ ɛɜɔɘɑəɑəɔɔ ɘɑɞɚɐɔɖɔ Ɏ ɜɌɓ-

ɗɔɣəɧɡ ɝɛɑɢɔɌɗɨəɚɝɞɫɡ ɞɌɖɔɡ, ɖɌɖ ɛɑɐɔɌɞɜɔɫ, 

ɜɑɎɘɌɞɚɗɚɏɔɫ, ɏɔəɑɖɚɗɚɏɔɫ ɔ ɚəɖɚɗɚɏɔɫ [2 - 4]. 

ȾɌɖ, Ɏ ɝɞɌɞɨɑ Schaefer  JF  Ɏ 2006 ɏɚɐɟ ɍɧɗ ɝɐɑ-

ɗɌə Ɍɖɢɑəɞ əɌ ɔɝɛɚɗɨɓɚɎɌəɔɑ ɘɑɞɚɐɔɖɔ ɛɜɔ 

ɝɞɌɐɔɜɚɎɌəɔɔ ɔ ɜɌəəɑɘ ɎɧɫɎɗɑəɔɔ ɓɗɚɖɌɣɑ-

ɝɞɎɑəəɧɡ əɚɎɚɚɍɜɌɓɚɎɌəɔɕ ɟ çɍɑɝɝɔɘɛɞɚɘəɧɡè 

ɛɌɢɔɑəɞɚɎ [5]. 

ȶɜɚɘɑ ɞɚɏɚ, ɔɓ-ɓɌ ɎɌɒəɚɕ ɜɚɗɔ Ɏ ɐɔɌɏəɚ-

ɝɞɔɣɑɝɖɔɡ ɌɗɏɚɜɔɞɘɌɡ ɚɍɝɗɑɐɚɎɌəɔɫ ɚəɖɚɗɚɏɔ-

ɣɑɝɖɔɡ ɛɌɢɔɑəɞɚɎ, ɚɞɐɑɗɨəɧɑ ɝɞɌɞɨɔ ɝɜɌɎəɔɎɌ-

ɪɞ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɑ ɛɚɖɌɓɌɞɑɗɔ ȸȼȾ Ɏɝɑɏɚ ɞɑɗɌ 

ɝ ɘɑɞɚɐɌɘɔ ɫɐɑɜəɚɕ ɘɑɐɔɢɔəɧ (ȻɉȾ/ȶȾ ɝ 18F-

ɀȰȯ ɔ 68Ga, Ɍ ɞɌɖɒɑ ɚɝɞɑɚɝɢɔəɞɔɏɜɌɠɔɑɕ) [6 - 

8].  

ȽɜɌɎəɑəɔɑ ɘɑɞɚɐɔɖ ɛɜɔɎɑɗɚ ɖ ɚɍəɌɐɑ-

ɒɔɎɌɪɥɔɘ ɜɑɓɟɗɨɞɌɞɌɘ ɔ ɟɖɌɓɌɗɚ əɌ ɔɡ ɎɓɌɔ-

ɘɚɐɚɛɚɗəɫɑɘɚɝɞɨ. ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ȸȼȾ Ɏɝɑɏɚ 

ɞɑɗɌ ɐɌɑɞ ɐɚɛɚɗəɔɞɑɗɨəɟɪ ɐɔɌɏəɚɝɞɔɣɑɝɖɟɪ ɔ 

ɛɜɚɏəɚɝɞɔɣɑɝɖɟɪ ɔəɠɚɜɘɌɢɔɪ, ɘɚɒɑɞ ɍɧɞɨ ɔɝ-

ɛɚɗɨɓɚɎɌəɌ ɖɌɖ ɝɜɑɐɝɞɎɚ ɝɖɜɔəɔəɏɌ ɝɛɑɢɔɠɔ-

ɣɑɝɖɔɡ ɏɜɟɛɛ ɛɌɢɔɑəɞɚɎ ɔ ɫɎɗɫɑɞɝɫ əɚɎɧɘ ɍɔɚ-

ɘɌɜɖɑɜɚɘ ɚɞɎɑɞɌ əɌ ɛɜɚɎɚɐɔɘɚɑ ɛɜɚɞɔɎɚɚɛɟɡɚ-

ɗɑɎɚɑ ɗɑɣɑəɔɑ [8]. ɂɑɗɨɪ ɐɌəəɚɏɚ ɚɍɓɚɜɌ ɫɎɗɫɑɞ-

ɝɫ ɚɛɔɝɌəɔɑ ɚɝəɚɎəɧɡ əɌɛɜɌɎɗɑəɔɕ ɔɝɛɚɗɨɓɚ-

ɎɌəɔɫ ȸȼȾ Ɏɝɑɏɚ ɞɑɗɌ Ɏ ɝɛɑɢɔɌɗɔɓɔɜɚɎɌəəɚɘ 

ɚəɖɚɗɚɏɔɣɑɝɖɚɘ ɟɣɜɑɒɐɑəɔɔ. 

ɀɔɓɔɣɑɝɖɔɑ ɛɜɔəɢɔɛɧ ȸȼȾ Ɏɝɑɏɚ ɞɑ-

ɗɌ. 

Ⱥɐəɚɕ ɔɓ ɎɌɒəɑɕɤɔɡ ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚ-

ɝɞɑɕ Ɏ ɛɜɚɞɚɖɚɗɑ ɝɖɌəɔɜɚɎɌəɔɫ ȸȼȾ Ɏɝɑɏɚ ɞɑɗɌ 

ɫɎɗɫɑɞɝɫ ɠɟəɖɢɔɚəɌɗɨəɌɫ DWIBS  (ɐɔɠɠɟɓɔɚə-

əɚ-ɎɓɎɑɤɑəəɌɫ ɎɔɓɟɌɗɔɓɌɢɔɫ ɝ ɛɚɐɌɎɗɑəɔɑɘ 

ɝɔɏəɌɗɌ ɚɞ ɠɚəɚɎɧɡ ɞɖɌəɑɕ) [9]. Ȱɔɠɠɟɓɔɚəəɚ-

ɎɓɎɑɤɑəəɧɑ ɔɓɚɍɜɌɒɑəɔɫ (ȰȮȴ) ɚɞɚɍɜɌɒɌɪɞ 

ɘɑɞɚɐɔɖɟ ɚɛɜɑɐɑɗɑəɔɫ ɐɎɔɒɑəɔɫ Ɏəɟɞɜɔɖɗɑ-

ɞɚɣəɧɡ ɘɚɗɑɖɟɗ Ɏɚɐɧ Ɏ ɞɖɌəɫɡ ɔ ɚɜɏɌəɌɡ. ȰȮȴ 

ɛɚɓɎɚɗɫɪɞ ɎɔɓɟɌɗɔɓɔɜɚɎɌɞɨ ɔ ɔɓɘɑɜɫɞɨ ɛɚɝɞɚ-

ɫəəɚɑ ɐɎɔɒɑəɔɑ ɘɚɗɑɖɟɗ Ɏɚɐɧ ɔ ɑɑ ɝɖɚɜɚɝɞɨ, 

ɓɌɎɔɝɫɥɟɪ ɚɞ ɖɔəɑɞɔɣɑɝɖɚɕ ɩəɑɜɏɔɔ ɐɌəəɧɡ 

ɘɚɗɑɖɟɗ. ȽɟɥɑɝɞɎɟɑɞ ɘəɚɒɑɝɞɎɚ ɠɌɖɞɚɜɚɎ, 

ɚɏɜɌəɔɣɔɎɌɪɥɔɡ ɐɎɔɒɑəɔɑ ɘɚɗɑɖɟɗ Ɏɚɐɧ, ɞɌ-

ɖɔɡ, ɖɌɖ ɖɗɑɞɚɣəɧɕ ɝɚɝɞɌɎ ɞɖɌəɔ, ɖɚɗɔɣɑɝɞɎɚ 

ɘɚɗɑɖɟɗ Ɏɚɐɧ Ɏɚ Ɏəɑɖɗɑɞɚɣəɚɘ ɛɜɚɝɞɜɌəɝɞɎɑ, 

Ɏɫɓɖɚɝɞɨ ɝɜɑɐɧ, ɝɚɐɑɜɒɌəɔɑ ɍɑɗɖɚɎɧɡ ɘɚɗɑɖɟɗ. 

Ȯɝɑ Ɏɧɤɑɛɑɜɑɣɔɝɗɑəəɧɑ ɠɌɖɞɚɜɧ ɛɜɔɎɚɐɫɞ ɖ 

ɛɚɎɧɤɑəəɚɘɟ ɝɔɏəɌɗɟ əɌ ɐɔɠɠɟɓɔɚəəɚ-

ɎɓɎɑɤɑəəɧɡ ɔɓɚɍɜɌɒɑəɔɫɡ. ȭɗɌɏɚɐɌɜɫ Ɏɧɝɚɖɚ-

ɘɟ ɖɚəɞɜɌɝɞɟ ɔɓɚɍɜɌɒɑəɔɕ əɌ ȰȮȴ, ɓɌ ɝɣɑɞ Ɏɧ-

ɝɚɖɚɏɚ ɝɔɏəɌɗɌ ɟɣɌɝɞɖɚɎ ɚɏɜɌəɔɣɑəɔɫ ɐɔɠɠɟ-

ɓɔɔ ɔ ɛɚɐɌɎɗɑəəɚɏɚ ȸȼ-ɝɔɏəɌɗɌ ɚɞ ɚɖɜɟɒɌɪɥɔɡ 

ɞɖɌəɑɕ, ɝɞɌəɚɎɔɞɝɫ Ɏɚɓɘɚɒəɧɘ ɎɧɫɎɗɑəɔɑ ɛɌ-

ɞɚɗɚɏɔɣɑɝɖɔɡ ɚɍɜɌɓɚɎɌəɔɕ [10]. ȺɐəɌɖɚ əɑ ɝɞɚɔɞ 

ɓɌɍɧɎɌɞɨ, ɣɞɚ ɔ Ɏ əɑɔɓɘɑəɑəəɧɡ ɞɖɌəɫɡ ɘɚɒɑɞ 

ɛɜɚɔɝɡɚɐɔɞɨ ɚɏɜɌəɔɣɑəɔɑ ɐɔɠɠɟɓɔɔ (əɌɛɜɔɘɑɜ, 

ɗɔɘɠɌɞɔɣɑɝɖɔɑ ɟɓɗɧ, əɌɐɛɚɣɑɣəɔɖɔ, ɝɑɗɑɓɑəɖɌ). 

ȾɌɖɒɑ Ɍɍɝɢɑɝɝɧ, ɍɗɌɏɚɐɌɜɫ ɝɞɜɟɖɞɟɜɑ ɝɎɚɑɏɚ 

ɝɚɐɑɜɒɔɘɚɏɚ, ɔɘɑɪɞ ɛɜɔɓəɌɖɔ ɛɌɞɚɗɚɏɔɣɑɝɖɚɏɚ 

ɚɏɜɌəɔɣɑəɔɫ ɐɔɠɠɟɓɔɔ, ɣɞɚ ɘɚɒɑɞ ɔəɚɏɐɌ ɛɜɔ-

Ɏɚɐɔɞɨ ɖ ɗɚɒəɚɛɚɗɚɒɔɞɑɗɨəɧɘ ɜɑɓɟɗɨɞɌɞɌɘ ɛɜɔ 

ɛɚɔɝɖɑ ɓɗɚɖɌɣɑɝɞɎɑəəɧɡ ɚɍɜɌɓɚɎɌəɔɕ. ȾɌɖ, 

əɌɛɜɔɘɑɜ, ɛɜɔ ɚɢɑəɖɑ ɛɚɝɞɚɛɑɜɌɢɔɚəəɧɡ ɔɓ-

ɘɑəɑəɔɕ ɛɚɝɗɑ ɜɑɓɑɖɢɔɔ ɛɜɫɘɚɕ ɖɔɤɖɔ ɛɚ ɛɚ-

Ɏɚɐɟ ɓɗɚɖɌɣɑɝɞɎɑəəɚɏɚ ɚɍɜɌɓɚɎɌəɔɫ, ɟɣɌɝɞɖɔ 

ɚɏɜɌəɔɣɑəɔɫ ɐɔɠɠɟɓɔɔ əɌ ɔɓɚɞɜɚɛəɧɡ ȰȮȴ ɔ 

ȴȶȰ-ɖɌɜɞɑ (ɔɝɣɔɝɗɫɑɘɧɕ ɖɚɩɠɠɔɢɔɑəɞ ɐɔɠɠɟ-

ɓɔɔ) ɐɚɗɒəɧ ɍɧɞɨ ɐɔɠɠɑɜɑəɢɔɜɚɎɌəɧ ɘɑɒɐɟ 

ɜɑɢɔɐɔɎɚɘ ɚɍɜɌɓɚɎɌəɔɫ ɔ ɝɠɚɜɘɔɜɚɎɌɎɤɑɘɝɫ 

Ɍɍɝɢɑɝɝɚɘ. 

ȹɌɔɍɚɗɑɑ ɣɌɝɞɚ ɔɝɛɚɗɨɓɟɑɘɧɕ ɛɜɚɞɚɖɚɗ 

ɚɍɧɣəɚ ɝɚɝɞɚɔɞ ɔɓ ɌəɌɞɚɘɔɣɑɝɖɔɡ ɛɚɝɗɑɐɚɎɌ-

ɞɑɗɨəɚɝɞɑɕ ɞɌɖɔɡ, ɖɌɖ Ⱦ1-ɎɓɎɑɤɑəəɧɑ ɔɓɚɍɜɌ-

ɒɑəɔɫ ɔ STIR (ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɨ ɔəɎɑɜɝɔɫ-

ɎɚɝɝɞɌəɚɎɗɑəɔɑ ɝ ɖɚɜɚɞɖɔɘ Ɏɜɑɘɑəɑɘ ɔəɎɑɜ-

ɝɔɔ), ɠɟəɖɢɔɚəɌɗɨəɌɫ ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɨ DWI  

(ɐɔɠɠɟɓɔɚəəɚ-ɎɓɎɑɤɑəəɧɑ ɔɓɚɍɜɌɒɑəɔɫ). Ⱦ1-

Ȯȴ ɛɚɓɎɚɗɫɪɞ ɐɑɞɌɗɨəɚ ɎɔɓɟɌɗɔɓɔɜɚɎɌɞɨ ɌəɌ-

ɞɚɘɔɣɑɝɖɔɑ ɝɞɜɟɖɞɟɜɧ, Ɏ ɞɚ Ɏɜɑɘɫ ɖɌɖ ɛɚɝɗɑɐɚ-

ɎɌɞɑɗɨəɚɝɞɨ STIR ɫɎɗɫɑɞɝɫ ɘɑɞɚɐɚɘ ɎɧɍɚɜɌ ɛɜɔ 

ɛɚɗɟɣɑəɔɔ Ⱦ2-Ȯȴ ɝ ɚɛɞɔɘɌɗɨəɧɘ ɛɚɐɌɎɗɑəɔɑɘ 

ɝɔɏəɌɗɌ ɚɞ ɒɔɜɚɎɚɕ ɞɖɌəɔ, əɑɝɘɚɞɜɫ əɌ əɑɚɐ-

əɚɜɚɐəɚɝɞɨ ɘɌɏəɔɞəɚɏɚ ɛɚɗɫ. ȸȼȾ Ɏɝɑɏɚ ɞɑɗɌ 

ɞɌɖɒɑ ɛɚɓɎɚɗɫɑɞ ɝɗɔɫəɔɑ ɌəɌɞɚɘɔɣɑɝɖɔɡ ɔ 

ɐɔɠɠɟɓɔɚəəɚ-ɎɓɎɑɤɑəəɧɡ ɔɓɚɍɜɌɒɑəɔɕ, ɞɑɘ 

ɝɌɘɧɘ ɛɚɎɧɤɌɫ ɛɚɖɌɓɌɞɑɗɔ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɔ 

ɛɜɔ ɚɢɑəɖɑ ɚɍɜɌɓɚɎɌəɔɕ. ȹɌ ɔɓɚɍɜɌɒɑəɔɫɡ ɝ 

Ɏɧɝɚɖɔɘ ɓəɌɣɑəɔɑɘ b ɠɌɖɞɚɜɌ ɛɜɚɔɝɡɚɐɔɞ ɛɚ-

ɐɌɎɗɑəɔɑ ɝɔɏəɌɗɌ ɚɞ ɠɚəɚɎɧɡ ɞɖɌəɑɕ, ɞɌɖɔɘ 

ɚɍɜɌɓɚɘ ɓɌɞɜɟɐəɫɫ ɚɢɑəɖɟ ɌəɌɞɚɘɔɣɑɝɖɔɡ 

ɝɞɜɟɖɞɟɜ. Ȼɚɩɞɚɘɟ ɝɗɔɫəɔɑ ɠɟəɖɢɔɚəɌɗɨəɧɡ 

(ȰȮȴ ɔɗɔ ȴȶȰ-ɖɌɜɞɌ) ɔ ɌəɌɞɚɘɔɣɑɝɖɔɡ ɔɓɚɍɜɌ-

ɒɑəɔɕ, ɖɚɞɚɜɚɑ ɘɚɒɑɞ ɍɧɞɨ ɎɚɝɛɜɚɔɓɎɑɐɑəɚ ɛɚ-

ɝɜɑɐɝɞɎɚɘ ɝɛɑɢɔɌɗɨəɚɏɚ ɛɜɚɏɜɌɘɘəɚɏɚ ɚɍɑɝɛɑ-
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ɣɑəɔɫ, ɛɚɓɎɚɗɫɑɞ ɛɜɚɎɚɐɔɞɨ ɎɧɫɎɗɑəɔɑ ɚɍɜɌɓɚ-

ɎɌəɔɕ ɔ ɔɡ ɐɔɠɠɑɜɑəɢɔɌɗɨəɟɪ ɐɔɌɏəɚɝɞɔɖɟ 

[11].  

ȸȼȾ Ɏɝɑɏɚ ɞɑɗɌ ɍɚɗɑɑ ɛɜɑɐɛɚɣɞɔɞɑɗɨəɚ 

ɛɜɚɎɚɐɔɞɨ əɌ ɞɚɘɚɏɜɌɠɌɡ ɝ əɌɛɜɫɒɑəəɚɝɞɨɪ 

ɘɌɏəɔɞəɚɏɚ ɛɚɗɫ 1,5 Ⱦɗ. ȹɑɝɘɚɞɜɫ əɌ ɞɚ, ɣɞɚ ɚɞ-

əɚɤɑəɔɑ ɝɔɏəɌɗ/ɤɟɘ Ɏ ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɧɡ 

ɞɚɘɚɏɜɌɠɌɡ 3 Ⱦɗ ɍɚɗɨɤɑ Ɏ ɐɎɌ ɜɌɓɌ, ɚɞɘɑɣɌɑɞɝɫ 

ɍɚɗɑɑ ɎɧɜɌɒɑəəɚɑ ɔɝɖɌɒɑəɔɑ ɛɚɗɟɣɌɑɘɧɡ 

ɔɓɚɍɜɌɒɑəɔɕ ɎɝɗɑɐɝɞɎɔɑ ɍɚɗɨɤɑɕ əɑɚɐəɚɜɚɐəɚ-

ɝɞɔ ɘɌɏəɔɞəɚɏɚ ɛɚɗɫ. ȺɐəɌɖɚ 3 Ⱦɗ ɞɚɘɚɏɜɌɠɧ, 

ɚɍɚɜɟɐɚɎɌəəɧɑ ɘɟɗɨɞɔɛɑɜɑɐɌɪɥɔɘɔ ɖɌɞɟɤɖɌ-

ɘɔ, ɘɚɏɟɞ ɛɜɑɐɚɞɎɜɌɥɌɞɨ ɛɚɫɎɗɑəɔɑ ɐɔɩɗɑɖɞɜɔ-

ɣɑɝɖɔɡ ɩɠɠɑɖɞɚɎ ɍɗɌɏɚɐɌɜɫ ɛɜɔɘɑəɑəɔɪ ɘɚɐɟ-

ɗɔɜɚɎɌəəɧɡ Ɍɘɛɗɔɞɟɐəɧɡ/ɠɌɓɚɎɧɡ ɔɘɛɟɗɨɝɚɎ. 

Ȯ ɐɚɛɚɗəɑəɔɑ ɖ ɩɞɚɘɟ, əɑɞ ɝɟɥɑɝɞɎɑəəɧɡ ɜɌɓ-

ɗɔɣɔɕ ɚɞəɚɤɑəɔɫ ɖɚəɞɜɌɝɞ/ɤɟɘ ɟ ɞɚɘɚɏɜɌɠɚɎ 

1,5 Ⱦɗ ɔ 3 Ⱦɗ, ɞɌɖ ɖɌɖ ɔəɞɑəɝɔɎəɚɝɞɨ ȸȼ-

ɝɔɏəɌɗɌ Ⱦ2-Ȯȴ ɞɖɌəɑɕ əɑɓəɌɣɔɞɑɗɨəɚ ɓɌɎɔɝɔɞ 

ɚɞ əɌɛɜɫɒɑəəɚɝɞɔ ɘɌɏəɔɞəɚɏɚ ɛɚɗɫ. 

ȽɚɎɜɑɘɑəəɧɑ ȸȼ-ɞɚɘɚɏɜɌɠɧ ɚɍɚɜɟɐɚɎɌ-

əɧ ɏɜɌɐɔɑəɞəɧɘɔ ɖɌɞɟɤɖɌɘɔ ɝ Ɏɧɝɚɖɚɕ ɛɔɖɚ-

Ɏɚɕ Ɍɘɛɗɔɞɟɐɚɕ (min. ɓəɌɣɑəɔɫ 45 ɘȾ/ɘ) ɔ ɍɚ-

ɗɑɑ Ɏɧɝɚɖɚɕ ɝɖɚɜɚɝɞɨɪ əɌɜɌɝɞɌəɔɫ ɏɜɌɐɔɑəɞɌ 

(200 ɘȾ/ɘ/ɝɑɖ), ɍɗɌɏɚɐɌɜɫ ɖɚɞɚɜɧɘ ɐɚɝɞɔɏɌɑɞɝɫ 

ɗɟɣɤɑɑ ɝɚɚɞəɚɤɑəɔɑ ɝɔɏəɌɗ/ɤɟɘ ɔɓ-ɓɌ ɍɚɗɑɑ 

ɤɔɜɚɖɚɏɚ ɐɔɌɛɌɓɚəɌ ɣɌɝɞɚɞ ɔ ɘɑəɨɤɑɏɚ Ɏɜɑɘɑ-

əɔ ɛɚɎɞɚɜɑəɔɫ Ɏɜɑɘɫ/ɩɡɚ. ȸəɚɒɑɝɞɎɑəəɧɑ 

ɟɝɜɑɐəɑəɔɫ, ɟɝɞɌəɚɎɗɑəəɧɑ ɔəɐɔɎɔɐɟɌɗɨəɚ ɐɗɫ 

ɖɌɒɐɚɏɚ ɓəɌɣɑəɔɫ b, ɞɌɖɒɑ, ɖɌɖ ɍɚɗɑɑ ɖɚɜɚɞɖɔɑ 

ɝɣɔɞɧɎɌəɔɫ ɐɗɫ ɓɌɛɚɗəɑəɔɫ ɖ-ɛɜɚɝɞɜɌəɝɞɎɌ, 

ɐɑɗɌɪɞ ɐɧɡɌɞɑɗɨəɧɑ ɔ ɝɑɜɐɑɣəɧɑ ɐɎɔɏɌɞɑɗɨəɧɑ 

ɌɜɞɑɠɌɖɞɧ əɑɓəɌɣɔɞɑɗɨəɧɘɔ, ɞɌɖɔɘ ɚɍɜɌɓɚɘ, 

əɑ ɞɜɑɍɟɪɥɔɘɔ ɝɔəɡɜɚəɔɓɌɢɔɔ. 

Ȯ ɔɐɑɌɗɑ əɑɚɍɡɚɐɔɘɚ ɔɓɍɑɏɌɞɨ ɘɑɞɚɐɔɖ 

ɝɛɑɖɞɜɌɗɨəɚɏɚ əɌɝɧɥɑəɔɫ ɐɗɫ ɛɚɐɌɎɗɑəɔɫ ɝɔɏ-

əɌɗɌ ɚɞ ɒɔɜɚɎɚɕ ɞɖɌəɔ Ɏ ȰȮȴ ɞɌɖɔɡ, ɖɌɖ SPIR 

(ɝɛɑɖɞɜɌɗɨəɌɫ ɛɜɑɝɌɞɟɜɌɢɔɫ ɔəɎɑɜɝɔɫ-

ɎɚɝɝɞɌəɚɎɗɑəɔɑ) ɔɗɔ SPAIR (ɝɛɑɖɞɜɌɗɨəɚ-

ɚɝɗɌɍɗɑəəɌɫ ɔəɎɑɜɝɔɫ-ɎɚɝɝɞɌəɚɎɗɑəɔɑ). Ȼɜɔ 

ɩɞɚɘ ɝɗɑɐɟɑɞ ɔɝɛɚɗɨɓɚɎɌɞɨ ɘɑɞɚɐɔɖɟ STIR ɍɗɌ-

ɏɚɐɌɜɫ ɑɬ ɘɑəɨɤɑɕ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɔ ɖ əɑɚɐəɚ-

ɜɚɐəɚɝɞɔ ɛɚɗɫ. 

ȴɓɚɍɜɌɒɑəɔɫ ɞɑɗɌ ɘɚɏɟɞ ɍɧɞɨ ɛɚɗɟɣɑəɧ 

Ɏ ɖɚɜɚəɌɜəɚɕ ɛɗɚɝɖɚɝɞɔ ɝ 4 ɓɚəɌɘɔ ɝɖɌəɔɜɚɎɌ-

əɔɫ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɖɌɞɟɤɑɖ ɚɞ ɏɚɗɚɎɧ ɐɚ 

ɘɌɗɚɏɚ ɞɌɓɌ. Ȼɜɔ ɛɚɗɟɣɑəɔɔ ɌɖɝɔɌɗɨəɧɡ ȰȮȴ 

ɎɚɓəɔɖɌɑɞ ɘɑəɨɤɑ ɌɜɞɑɠɌɖɞɚɎ ɔɝɖɌɒɑəɔɫ ɚɞ 

ɎɔɡɜɑɎɧɡ ɞɚɖɚɎ. ȺɐəɌɖɚ ɞɌɖɚɑ ɝɖɌəɔɜɚɎɌəɔɑ 

ɞɜɑɍɟɑɞ ɍɚɗɨɤɑɑ ɖɚɗɔɣɑɝɞɎɚ ɓɚə ɝɖɌəɔɜɚɎɌəɔɫ, 

ɣɞɚ ɛɜɔɎɚɐɔɞ ɖ ɟɎɑɗɔɣɑəɔɪ Ɏɜɑɘɑəɔ ɝɖɌəɔɜɚ-

ɎɌəɔɫ [8]. 

ȳəɌɣɑəɔɫ ɏɜɌɐɔɑəɞɚɎ ɐɔɠɠɟɓɔɔ (b ɠɌɖ-

ɞɚɜ) ɐɚɗɒəɧ ɚɛɜɑɐɑɗɫɞɝɫ ɢɑɗɨɪ ɔɝɝɗɑɐɚɎɌəɔɫ 

ɞɚɏɚ ɔɗɔ ɔəɚɏɚ ɚɜɏɌəɌ. ȾɌɖ ɐɗɫ ɚɢɑəɖɔ ɛɑɣɑəɔ 

ɗɟɣɤɑ ɔɝɛɚɗɨɓɚɎɌɞɨ ɓəɌɣɑəɔɫ B50 ɔ B600 

ɝ/ɘɘ2, ɐɗɫ ɎɧɫɎɗɑəɔɫ ɖɚɝɞəɧɡ ɘɑɞɌɝɞɌɓɚɎ ɐɚ 

B1000  ɝ/ɘɘ2. ȸɑɞɚɐɔɖɔ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɘəɚ-

ɒɑɝɞɎɑəəɧɡ b ɠɌɖɞɚɜɚɎ ɛɚɓɎɚɗɫɪɞ ɛɜɚɎɚɐɔɞɨ 

ɍɚɗɑɑ ɞɚɣəɚɑ ɔɓɘɑɜɑəɔɑ ȴȶȰ, əɚ ɟɎɑɗɔɣɔɎɌɪɞ 

ɚɍɥɑɑ Ɏɜɑɘɫ ɔɝɝɗɑɐɚɎɌəɔɫ [6, 12]. 

ȸȼȾ Ɏɝɑɏɚ ɞɑɗɌ: ɚɍɗɌɝɞɔ ɛɜɔɘɑəɑəɔɫ. 

ȷɔɘɠɚɘɌ. 

Ȯ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ 18F-ɀȰȯ ȻɉȾ/ȶȾ ɜɑ-

ɖɚɘɑəɐɚɎɌəɌ ɖɌɖ ɎɧɝɚɖɚɣɟɎɝɞɎɔɞɑɗɨəɧɕ ɘɑɞɚɐ 

ɐɗɫ ɝɞɌɐɔɜɚɎɌəɔɫ ɔ ɚɢɑəɖɔ ɚɞɎɑɞɌ əɌ ɞɑɜɌɛɔɪ 

ɛɜɔ ȻɉȾ-ɛɚɓɔɞɔɎəɧɡ ɗɔɘɠɚɘɌɡ [13]. ȹɑɖɚɞɚɜɧɑ 

ɔɝɝɗɑɐɚɎɌəɔɫ, ɖɚɞɚɜɧɑ ɝɜɌɎəɔɎɌɪɞ 18F-ɀȰȯ 

ȻɉȾ/ȶȾ ɔ ȸȼȾ Ɏɝɑɏɚ ɞɑɗɌ ɛɚɖɌɓɌɗɔ ɘəɚɏɚɚɍɑ-

ɥɌɪɥɔɑ ɜɑɓɟɗɨɞɌɞɧ [14, 15]. ȺɏɜɌəɔɣɑəɔɑ 

ɐɔɠɠɟɓɔɔ ɘɚɗɑɖɟɗ Ɏɚɐɧ ɛɜɚɔɝɡɚɐɔɞ ɎɝɗɑɐɝɞɎɔɑ 

ɛɚɎɧɤɑəəɚɕ ɖɗɑɞɚɣəɚɝɞɔ, ɛɜɑɒɐɑ Ɏɝɑɏɚ Ɏ ɚɛɜɑ-

ɐɑɗɑəəɧɡ ɏɔɝɞɚɗɚɏɔɣɑɝɖɔɡ ɛɚɐɞɔɛɌɡ [16]. ȸȼȾ 

Ɏɝɑɏɚ ɞɑɗɌ ɞɌɖɒɑ ɛɚɓɎɚɗɫɑɞ ɚɛɜɑɐɑɗɫɞɨ ɚɛɟɡɚɗɑ-

Ɏɟɪ əɌɏɜɟɓɖɟ ɔ ɔɏɜɌɑɞ ɎɌɒəɟɪ ɜɚɗɨ Ɏ ɚɢɑəɖɑ 

ɛɜɚɏəɚɓɌ. ȴɝɝɗɑɐɚɎɌəɔɑ Van  Ufford  ɛɚɖɌɓɌɗɚ 

ɝɚɎɛɌɐɑəɔɑ 77% ɜɑɓɟɗɨɞɌɞɚɎ ȸȼȾ Ɏɝɑɏɚ ɞɑɗɌ ɔ 
18F-ɀȰȯ ȻɉȾ/ȶȾ ɛɜɔ ɝɞɌɐɔɜɚɎɌəɔɔ ɛɑɜɎɔɣəɚ 

ɎɧɫɎɗɑəəɧɡ ɗɔɘɠɚɘ, ɝɚɏɗɌɝəɚ ɖɗɌɝɝɔɠɔɖɌɢɔɔ 

Ann  Arbor  [14]. ȹɑɝɖɚɗɨɖɚ ɝɗɟɣɌɑɎ ɍɧɗɔ ɐɔɌɏəɚ-

ɝɞɔɜɚɎɌəɧ ɝ ɍɚɗɑɑ Ɏɧɝɚɖɚɕ ɝɞɌɐɔɑɕ ɛɜɔ ȸȼȾ 

Ɏɝɑɏɚ ɞɑɗɌ, əɔ ɚɐɔə ɝɗɟɣɌɕ əɑ ɍɧɗ ɐɔɌɏəɚɝɞɔɜɚ-

ɎɌə ɝ ɍɚɗɑɑ əɔɓɖɚɕ ɝɞɌɐɔɑɕ. ȻɜɚɞɔɎɚɜɑɣɔɎɧɑ 

ɜɑɓɟɗɨɞɌɞɧ ɔɘɑɗɔ ɘɑɝɞɚ ɔɓ-ɓɌ ɍɚɗɨɤɑɕ ɎɧɫɎɗɫ-

ɑɘɚɝɞɔ ɛɚɜɌɒɑəəɧɡ ɗɔɘɠɚɟɓɗɚɎ ɛɜɔ ȸȼȾ Ɏɝɑɏɚ 

ɞɑɗɌ ɔ əɑɎɧɫɎɗɑəəɧɡ əɚɎɚɚɍɜɌɓɚɎɌəɔɕ Ɏ ɖɚɝɞ-

əɚɘ ɘɚɓɏɑ, ɛɑɣɑəɔ ɔ ɛɚɣɖɌɡ ɛɜɔ 18F-ɀȰȯ 

ȻɉȾ/ȶȾ. ȺɣɌɏ Ɏ ɗɑɏɖɚɘ, ɐɔɌɏəɚɝɞɔɜɚɎɌəəɧɕ 

ɛɜɔ ɛɚɘɚɥɔ ȸȼȾ Ɏɝɑɏɚ ɞɑɗɌ, ɝɚɚɞɎɑɞɝɞɎɚɎɌɗ 

ɛɜɔɖɚɜəɑɎɚɘɟ ɗɔɘɠɚɟɓɗɟ əɌ ȻɉȾ/ȶȾ, ɣɞɚ ɟɖɌ-

ɓɧɎɌɑɞ əɌ Ɏɚɓɘɚɒəɧɑ ɚɏɜɌəɔɣɑəɔɫ ȸȼȾ Ɏɝɑɏɚ 

ɞɑɗɌ Ɏ ɐɌəəɚɕ ɗɚɖɌɗɔɓɌɢɔɔ, ɎɝɗɑɐɝɞɎɔɑ ɐɧɡɌ-

ɞɑɗɨəɧɡ ɔ ɝɑɜɐɑɣəɧɡ ɐɎɔɏɌɞɑɗɨəɧɡ ɌɜɞɑɠɌɖɞɚɎ. 

Ȯ ɐɜɟɏɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ, ɎɖɗɪɣɌɪɥɑɘ 

140 əɑɗɑɣɑəɧɡ ɛɌɢɔɑəɞɚɎ ɝ ɗɔɘɠɚɘɚɕ, ɝɜɌɎəɔ-

ɗɔ ɐɔɌɏəɚɝɞɔɣɑɝɖɟɪ ɢɑəəɚɝɞɨ ȸȼȾ Ɏɝɑɏɚ ɞɑɗɌ 

ɐɗɫ ɛɜɑɞɑɜɌɛɑɎɞɔɣɑɝɖɚɕ ɚɢɑəɖɔ ȻɉȾ-

ɛɚɓɔɞɔɎəɧɡ ɔ ȻɉȾ-əɑɏɌɞɔɎəɧɡ ɗɔɘɠɚɘ [15]. Ȯ 

ɛɑɜɎɚɕ ɏɜɟɛɛɑ ȸȼȾ Ɏɝɑɏɚ ɞɑɗɌ ɛɚɖɌɓɌɗɌ ɣɟɎ-

ɝɞɎɔɞɑɗɨəɚɝɞɨ 97,8% ɔ ɝɛɑɢɔɠɔɣəɚɝɞɨ 100%. 

Ⱥɞəɚɝɔɞɑɗɨəɚ ɝɞɌɐɔɜɚɎɌəɔɫ, ȸȼȾ Ɏɝɑɏɚ ɞɑɗɌ 

ɝɚɏɗɌɝɚɎɌɗɌɝɨ ɝ çɓɚɗɚɞɧɘè ɝɞɌəɐɌɜɞɚɘ ɟ 94% 

ɛɌɢɔɑəɞɚɎ. Ȯ ɏɜɟɛɛɑ ɝ ȻɉȾ-əɑɏɌɞɔɎəɧɘɔ ɗɔɘ-

ɠɚɘɌɘɔ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ȸȼȾ Ɏɝɑɏɚ ɞɑɗɌ ɔ 

ȻɉȾ/ȶȾ ɍɧɗɌ 93,5% ɔ 64,5% ɝɚɚɞɎɑɞɝɞɎɑəəɚ. 

ȽɞɌɞɔɝɞɔɣɑɝɖɚɑ ɝɚɏɗɌɝɔɑ ɐɗɫ ɩɞɚɕ ɛɚɐɏɜɟɛɛɧ 

ɝɚɝɞɌɎɔɗɚ 92,5%. ȺɢɑəɔɎɌɫ ɜɌɓɗɔɣəɧɑ ɛɚɐɞɔɛɧ 

ɗɔɘɠɚɘ, ɌɎɞɚɜɧ ɛɜɔɤɗɔ ɖ ɎɧɎɚɐɟ, ɣɞɚ ȻɉȾ/ȶȾ 

ɝ ɠɞɚɜɐɑɓɚɖɝɔɏɗɪɖɚɓɚɕ əɑɝɖɚɗɨɖɚ ɛɜɑɎɚɝɡɚɐɔɞ 

ȸȼȾ Ɏɝɑɏɚ ɞɑɗɌ Ɏ ɝɞɌɐɔɜɚɎɌəɔɔ ɗɔɘɠɚɘɧ Ɂɚɐ-

ɒɖɔəɌ ɔ ɐɔɠɠɟɓəɚɕ ɖɜɟɛəɚɖɗɑɞɚɣəɚɕ B-

ɗɔɘɠɚɘɧ, əɚ əɑ ɔɘɑɑɞ ɝɟɥɑɝɞɎɑəəɧɡ ɜɌɓɗɔɣɔɕ 

ɛɜɔ ɝɞɌɐɔɜɚɎɌəɔɔ ɠɚɗɗɔɖɟɗɫɜəɚɕ ɗɔɘɠɚɘɧ. Ȯ 

ɐɜɟɏɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ ȸȼȾ Ɏɝɑɏɚ ɞɑɗɌ ɛɜɑɎɚɝɡɚ-

ɐɔɗɌ ȻɉȾ/ȶȾ Ɏ ɚɢɑəɖɑ ȻɉȾ-əɑɏɌɞɔɎəɧɡ ɗɔɘɠɚɘ 

(MALT -ɗɔɘɠɚɘɌ) [20]. 

ȸȼȾ Ɏɝɑɏɚ ɞɑɗɌ ɞɌɖɒɑ ɝɟɥɑɝɞɎɑəəɌ ɐɗɫ 

ɚɢɑəɖɔ ɞɑɜɌɛɔɔ ɛɜɔ ɗɔɘɠɚɘɌɡ. ȰȮȴ ɔɝɛɚɗɨɓɟ-

ɪɞɝɫ ɐɗɫ ɚɢɑəɖɔ ɔɓɘɑəɑəɔɕ ɛɚɝɗɑ ɗɑɣɑəɔɫ ɛɚ-

ɝɜɑɐɝɞɎɚɘ ɔɓɘɑɜɑəɔɫ ȴȶȰ, ɓəɌɣɑəɔɫ ɖɚɞɚɜɚɏɚ 
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ɛɚɎɧɤɌɪɞɝɫ ɛɜɔ ɝəɔɒɑəɔɔ ɖɗɑɞɚɣəɚɕ ɛɗɚɞəɚ-

ɝɞɔ ɎɝɗɑɐɝɞɎɔɑ əɑɖɜɚɓɌ ɔ ɖɗɑɞɚɣəɚɏɚ ɜɌɝɛɌɐɌ 

[17, 18, 19]. Ȼɜɑɐɧɐɟɥɔɑ ɔɝɝɗɑɐɚɎɌəɔɫ ɞɌɖɒɑ 

ɛɚɖɌɓɌɗɔ ɎɓɌɔɘɚɝɎɫɓɨ ɘɑɒɐɟ əɑɟɐɌɣəɧɘ ɗɑɣɑ-

əɔɑɘ ɔ əɔɓɖɔɘɔ ɓəɌɣɑəɔɫɘɔ ȴȶȰ ɛɚɝɗɑ ɗɑɣɑ-

əɔɫ. ȺɐəɌɖɚ ɍɚɗɨɤɑ ɔɝɝɗɑɐɚɎɌəɔɕ əɑɚɍɡɚɐɔɘɚ 

ɛɜɚɎɑɝɞɔ ɐɗɫ ɚɢɑəɖɔ ȰȮȴ ɐɗɫ ɡɌɜɌɖɞɑɜɔɝɞɔɖɔ 

ɚɝɞɌɞɚɣəɚɕ ɚɛɟɡɚɗɔ [19]. 

ȱɥɑ ɚɐəɚ ɔɝɝɗɑɐɚɎɌəɔɑ ɛɚɖɌɓɌɗɚ ɝɚɏɗɌ-

ɝɔɑ ɜɑɓɟɗɨɞɌɞɚɎ 97,1% ɘɑɒɐɟ ȸȼȾ Ɏɝɑɏɚ ɞɑɗɌ ɔ 
18F-ɀȰȯ ȻɉȾ/ȶȾ ɛɜɔ ɚɢɑəɖɑ ɚɞɎɑɞɌ əɌ ɞɑɜɌɛɔɪ 

ɟ ȻɉȾ-ɛɚɓɔɞɔɎəɧɡ ɗɔɘɠɚɘ [15]. ȾɌɖɔɘ ɚɍɜɌɓɚɘ, 

ȸȼȾ Ɏɝɑɏɚ ɞɑɗɌ ɘɚɒɑɞ ɍɧɞɨ ɡɚɜɚɤɔɘ Ɏɧɍɚɜɚɘ 

ɐɗɫ ɚɢɑəɖɔ ɚɞɎɑɞɌ əɌ ɛɜɚɎɚɐɔɘɚɑ ɗɑɣɑəɔɑ [19].  

ȶɚɝɞəɧɑ ɘɑɞɌɝɞɌɓɧ. 

ȶɚɝɞəɧɑ ɘɑɞɌɝɞɌɓɧ ɫɎɗɫɪɞɝɫ ɏɗɌɎəɧɘ 

ɛɜɚɫɎɗɑəɔɑɘ ɛɚɓɐəɔɡ ɝɞɌɐɔɕ ɚəɖɚɗɚɏɔɣɑɝɖɔɡ 

ɓɌɍɚɗɑɎɌəɔɕ, ɛɚɩɞɚɘɟ ɚɢɑəɖɌ ɜɌɝɛɜɚɝɞɜɌəɑəəɚ-

ɝɞɔ ɫɎɗɫɑɞɝɫ əɑɚɍɡɚɐɔɘɚɕ ɐɗɫ ɎɧɍɚɜɌ ɗɑɣɑəɔɫ. 

ȯɗɌɎəɧɘɔ ɓɗɚɖɌɣɑɝɞɎɑəəɧɘɔ ɚɛɟɡɚɗɫɘɔ, ɔɘɑ-

ɪɥɔɘɔ Ɏɧɝɚɖɟɪ ɞɜɚɛəɚɝɞɨ ɖ ɖɚɝɞəɚɕ ɞɖɌəɔ, 

ɫɎɗɫɪɞɝɫ ɜɌɖ ɗɑɏɖɚɏɚ, ɛɜɑɐɝɞɌɞɑɗɨəɚɕ ɔ ɘɚɗɚɣ-

əɚɕ ɒɑɗɑɓ. ȼɚɗɨ ȸȼȾ Ɏɝɑɏɚ ɞɑɗɌ Ɏ ɎɧɫɎɗɑəɔɔ 

ɖɚɝɞəɧɡ ɘɑɞɌɝɞɌɓɚɎ ɍɧɗɌ ɔɓɟɣɑəɌ ɖɌɖ Ɏ Ɏɧɍɚɜ-

ɖɌɡ ɛɌɢɔɑəɞɚɎ ɝɚ ɝɛɑɢɔɠɔɣɑɝɖɔɘ ɐɔɌɏəɚɓɚɘ, 

ɞɌɖ ɔ Ɏ ɝɘɑɤɌəəɧɡ ɛɚɛɟɗɫɢɔɫɡ ɛɌɢɔɑəɞɚɎ ɝ 

ɜɌɓɗɔɣəɚɕ ɚɛɟɡɚɗɑɎɚɕ ɛɌɞɚɗɚɏɔɑɕ. 

ȾɜɌɐɔɢɔɚəəɧɘ ɛɑɜɎɔɣəɧɘ ɘɑɞɚɐɚɘ 

ɚɢɑəɖɔ ɖɚɝɞəɧɡ ɝɞɜɟɖɞɟɜ ɫɎɗɫɑɞɝɫ ɚɝɞɑɚɝɢɔə-

ɞɔɏɜɌɠɔɫ, ɛɜɑɐɝɞɌɎɗɫɪɥɌɫ ɚɛɜɑɐɑɗɑəəɧɑ ɛɚ-

ɖɌɓɌɞɑɗɔ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɔ ɔ ɝɛɑɢɔɠɔɣəɚɝɞɔ: 

ɐɗɫ ɜɌɖɌ ɛɜɑɐɝɞɌɞɑɗɨəɚɕ ɒɑɗɑɓɧ ɣɟɎɝɞɎɔɞɑɗɨ-

əɚɝɞɨ ɝɚɝɞɌɎɔɗɌ 70%, ɝɛɑɢɔɠɔɣəɚɝɞɨ 57%; ɐɗɫ 

ɜɌɖɌ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɧ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ð 62-

100%, ɝɛɑɢɔɠɔɣəɚɝɞɨ ð 78 -100%; ɐɗɫ ɜɌɖɌ ɗɑɏ-

ɖɚɏɚ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ð 86%, ɝɛɑɢɔɠɔɣəɚɝɞɨ ð

88% [20 - 23]. ȺɐəɌɖɚ əɑɐɚɝɞɌɞɖɌɘɔ ɚɝɞɑɚɝɢɔə-

ɞɔɏɜɌɠɔɔ ɫɎɗɫɪɞɝɫ əɑɎɚɓɘɚɒəɚɝɞɨ ɎɧɫɎɗɑəɔɫ 

ɚɣɌɏɚɎ Ɏɞɚɜɔɣəɚɏɚ ɛɚɜɌɒɑəɔɫ Ɏ ɐɜɟɏɔɡ ɞɖɌəɫɡ 

ɔ ɚɞɝɟɞɝɞɎɔɑ ɚɍɦɑɖɞɔɎəɧɡ ɖɜɔɞɑɜɔɑɎ ɚɢɑəɖɔ 

ɐɔəɌɘɔɖɔ ɗɑɣɑəɔɫ. ȭɗɌɏɚɐɌɜɫ ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚ-

ɝɞɔ ȰȮȴ, ɖɚɞɚɜɌɫ ɛɚɓɎɚɗɫɑɞ ɎɧɫɎɗɫɞɨ ɘɑɗɨ-

ɣɌɕɤɔɑ ɔɓɘɑəɑəɔɫ Ɏ ɖɚɝɞəɚɘ ɘɚɓɏɑ, əɑɖɚɞɚɜɧɑ 

ɔɝɝɗɑɐɚɎɌəɔɫ ɛɚɖɌɓɌɗɔ ɗɟɣɤɔɑ ɜɑɓɟɗɨɞɌɞɧ ɐɔɌ-

ɏəɚɝɞɔɣɑɝɖɚɕ ɩɠɠɑɖɞɔɎəɚɝɞɔ ɛɜɔ ɝɜɌɎəɑəɔɔ ɝ 

ɚɝɞɑɚɝɢɔəɞɔɏɜɌɠɔɑɕ, ɝɡɚɒɔɑ ɗɔɍɚ ɍɚɗɑɑ Ɏɧɝɚ-

ɖɔɑ ɛɜɔ ɝɜɌɎəɑəɔɔ ɝ 18F-ɀȰȯ ȻɉȾ/ȶȾ. ȸȼȾ 

Ɏɝɑɏɚ ɞɑɗɌ ɞɌɖɒɑ ɔɘɑɑɞ Ɏɚɓɘɚɒəɚɝɞɨ ɚɢɑəɔɞɨ 

ɚɞɎɑɞ əɌ ɛɜɚɎɚɐɔɘɚɑ ɗɑɣɑəɔɑ ɛɚɝɜɑɐɝɞɎɚɘ ɔɓ-

ɘɑɜɑəɔɫ ɖɚɗɔɣɑɝɞɎɌ ɔ ɜɌɓɘɑɜɚɎ ɚɣɌɏɚɎ, ɚɢɑəɖɔ 

ɔɓɘɑəɑəɔɫ ɝɞɜɟɖɞɟɜɧ ɔ ɔəɞɑəɝɔɎəɚɝɞɔ ɝɔɏəɌɗɌ. 

ȼɌɖ ɛɜɑɐɝɞɌɞɑɗɨəɚɕ ɒɑɗɑɓɧ.  

ȭɚɗɨɤɔəɝɞɎɚ ɜɟɖɚɎɚɐɝɞɎ ɜɑɖɚɘɑəɐɟɪɞ 

ɔɝɛɚɗɨɓɚɎɌəɔɑ ȶȾ ɔ/ɔɗɔ ȸȼȾ ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ 

ɔ ɚɝɞɑɚɝɢɔəɞɔɏɜɌɠɔɪ ɐɗɫ ɜɌəəɑɕ ɚɢɑəɖɔ ɘɑɞɌ-

ɝɞɌɞɔɣɑɝɖɚɏɚ ɛɚɜɌɒɑəɔɫ ɟ ɛɌɢɔɑəɞɚɎ ɝ Ɏɧɝɚ-

ɖɔɘ ɜɔɝɖɚɘ [24]. ȹɑɝɘɚɞɜɫ əɌ ɩɞɚ, ȸȼȾ Ɏɝɑɏɚ 

ɞɑɗɌ ɛɜɑɐɝɞɌɎɗɫɑɞ ɩɠɠɑɖɞɔɎəɟɪ ɌɗɨɞɑɜəɌɞɔɎɟ 

ɛɜɔ ɎɧɫɎɗɑəɔɔ ɖɚɝɞəɧɡ ɘɑɞɌɝɞɌɓɚɎ, ɚɢɑəɖɑ 

ɛɜɚɎɚɐɔɘɚɏɚ ɗɑɣɑəɔɫ ɔ ɛɜɚɏəɚɓɌ. ȸȼȾ Ɏɝɑɏɚ ɞɑ-

ɗɌ ɍɧɗɌ ɔɝɝɗɑɐɚɎɌəɌ Ɏ ɚɢɑəɖɑ Ɏɞɚɜɔɣəɧɡ ɖɚɝɞ-

əɧɡ ɚɍɜɌɓɚɎɌəɔɕ ɟ ɛɌɢɔɑəɞɚɎ ɝɚ ɝɜɑɐəɔɘ ɔ Ɏɧ-

ɝɚɖɔɘ ɜɔɝɖɚɘ ɜɌɝɛɜɚɝɞɜɌəɑəɔɫ (ȻȽȬ >10 əɏ/ɐɗ, 

ȯɗɔɝɚə Ó7 ɔɗɔ ɝɞɌɐɔɫ Ɏɧɤɑ T2b). Ȼɚ ɐɌəəɧɘ 

ɐɜɟɏɔɡ ɔɝɝɗɑɐɚɎɌəɔɕ ȸȼȾ ɛɚɖɌɓɌɗɌ ɍɚɗɑɑ Ɏɧɝɚ-

ɖɟɪ ɞɚɣəɚɝɞɨ ɛɜɔ ɎɧɫɎɗɑəɔɔ ɗɚɒəɚɚɞɜɔɢɌɞɑɗɨ-

əɧɡ ɚɣɌɏɚɎ əɌ ɚɝɞɑɚɝɢɔəɞɔɏɜɌɠɔɔ [25]. 

Ȯ ɛɜɚɝɛɑɖɞɔɎəɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ, ɎɖɗɪɣɌɪɥɑɘ 

100 ɍɚɗɨəɧɡ ɜɌɖɚɘ ɛɜɑɐɝɞɌɞɑɗɨəɚɕ ɒɑɗɑɓɧ Ɏɧ-

ɝɚɖɚɏɚ ɜɔɝɖɌ, ȸȼȾ Ɏɝɑɏɚ ɞɑɗɌ (ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ 

ð 96 -100%, ɝɛɑɢɔɠɔɣəɚɝɞɨ ð 98-100%) ɛɚɖɌɓɌɗɌ 

ɗɟɣɤɔɑ ɜɑɓɟɗɨɞɌɞɧ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɕ ɩɠɠɑɖ-

ɞɔɎəɚɝɞɔ ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɚɝɞɑɝɢɔəɞɔɏɜɌɠɔɑɕ 

(ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ð 86%, ɝɛɑɢɔɠɔɣəɚɝɞɨ ð 98%) 

[26]. Padhani  ɔ ɖɚɗɗɑɏɔ ɛɜɑɐɗɚɒɔɗɔ ɝɞɌəɐɌɜɞɔ-

ɓɌɢɔɪ ɘɑɞɚɐɌ ȸȼȾ Ɏɝɑɏɚ ɞɑɗɌ ɛɜɔ ɝɍɚɜɑ ɐɌə-

əɧɡ, ɔəɞɑɜɛɜɑɞɌɢɔɔ ɔ ɛɜɚɞɚɖɚɗɌɡ ɚɛɔɝɌəɔɫ ɟ 

ɛɌɢɔɑəɞɚɎ ɝ Ɏɧɝɚɖɚɕ ɝɞɌɐɔɑɕ ɜɌɖɌ ɛɜɑɐɝɞɌ-

ɞɑɗɨəɚɕ ɒɑɗɑɓɧ [12]. 

Ȯ ɐɜɟɏɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɌɎɞɚɜɧ ɛɜɚɌəɌɗɔɓɔɜɚ-

ɎɌɗɔ Ɏɚɓɘɚɒəɚɝɞɨ ɘɑɝɞəɚɏɚ (T) ɔ ɚɞɐɌɗɑəəɚɏɚ (N 

ɔ M) ɝɞɌɐɔɜɚɎɌəɔɫ ɟ ɍɚɗɨəɧɡ ɜɌɖɚɘ ɛɜɑɐɝɞɌ-

ɞɑɗɨəɚɕ ɒɑɗɑɓɧ Ɏɧɝɚɖɚɏɚ ɜɔɝɖɌ, ɔɝɛɚɗɨɓɟɫ 

ɘɟɗɨɞɔɛɌɜɌɘɑɞɜɔɣɑɝɖɟɪ ȸȼȾ ɘɌɗɚɏɚ ɞɌɓɌ ɔ 

ȸȼȾ Ɏɝɑɏɚ ɞɑɗɌ, ɛɜɔ ɩɞɚɘ ɝɜɌɎəɔɎɌɫ ɜɑɓɟɗɨɞɌɞɧ 

ɝ ȶȾ ɔ ɚɝɞɑɚɝɢɔəɞɔɏɜɌɠɔɑɕ. ȼɑɓɟɗɨɞɌɞɧ ɛɚɖɌɓɌ-

ɗɔ ɛɜɑɔɘɟɥɑɝɞɎɚ ȸȼȾ (ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ð 

100%, ɝɛɑɢɔɠɔɣəɚɝɞɨ ð 100%) ɛɑɜɑɐ ɚɝɞɑɚɝɢɔə-

ɞɔɏɜɌɠɔɑɕ/ȶȾ (ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ð 85%, ɝɛɑɢɔ-

ɠɔɣəɚɝɞɨ ð 88%) [24].  

ȼɌɖ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɧ. 

ȶɚɝɞɔ ɫɎɗɫɪɞɝɫ ɝɌɘɧɘ ɣɌɝɞɧɘ ɘɑɝɞɚɘ 

ɘɑɞɌɝɞɌɞɔɣɑɝɖɚɏɚ ɛɚɜɌɒɑəɔɫ ɛɜɔ ɜɌɖɑ ɘɚɗɚɣ-

əɚɕ ɒɑɗɑɓɧ. Ⱦɑɘ əɑ ɘɑəɑɑ, ɐɚ ɝɔɡ ɛɚɜ əɑ ɍɧɗɚ 

ɛɜɔəɫɞɚ ɚɍɥɑɑ ɜɑɤɑəɔɔ ɚɍ ɔɝɛɚɗɨɓɚɎɌəɔɔ ɚɛ-

ɞɔɘɌɗɨəɚɏɚ ɘɑɞɚɐɌ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ. Ƚ ɩɞɚɕ 

ɢɑɗɨɪ ɘɚɏɟɞ ɍɧɞɨ ɔɝɛɚɗɨɓɚɎɌəɧ ɚɝɞɑɚɝɢɔəɞɔ-

ɏɜɌɠɔɫ, ȶȾ, ȸȼȾ, ȺɀɉȶȾ ɔɗɔ ȻɉȾ/ȶȾ [26]. 

Ȼɚ ɌəɌɗɚɏɔɔ ɝ ɛɜɑɐɝɞɌɞɑɗɨəɚɕ ɒɑɗɑɓɚɕ, 

ɚɝɞɑɚɝɢɔəɞɔɏɜɌɠɔɫ ɫɎɗɫɑɞɝɫ əɌɔɍɚɗɑɑ ɣɌɝɞɚ 

ɔɝɛɚɗɨɓɟɑɘɚɕ ɘɑɞɚɐɔɖɚɕ ɛɜɔ ɛɑɜɎɔɣəɚɕ ɚɢɑəɖɑ 

ɝɞɌɐɔɜɚɎɌəɔɫ, ɚɐəɌɖɚ, ȸȼȾ Ɏɝɑɏɚ ɞɑɗɌ ɛɚɓɎɚɗɫ-

ɑɞ ɎɧɫɎɗɫɞɨ Ɏɞɚɜɔɣəɧɑ ɚɣɌɏɔ Ɏ ɖɚɝɞɫɡ ɝ ɍɚɗɨ-

ɤɑɕ ɞɚɣəɚɝɞɨɪ [22, 27, 28]. ȴɝɝɗɑɐɚɎɌəɔɑ ɝ 22 

ɛɌɢɔɑəɞɖɌɘɔ ɛɚɖɌɓɌɗɚ ɍɚɗɑɑ Ɏɧɝɚɖɔɑ ɛɚɖɌɓɌɞɑ-

ɗɔ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɔ ɔ ɝɛɑɢɔɠɔɣəɚɝɞɔ ɐɗɫ ȸȼȾ 

Ɏɝɑɏɚ ɞɑɗɌ (ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ð 92%, ɝɛɑɢɔɠɔɣ-

əɚɝɞɨ ð 90%) Ɏ ɝɜɌɎəɑəɔɔ ɝ ɚɝɞɑɚɝɢɔəɞɔɏɜɌɠɔ-

ɑɕ  (ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ð 83%, ɝɛɑɢɔɠɔɣəɚɝɞɨ ð 

80%) [29]. ȶɜɚɘɑ ɞɚɏɚ, ȸȼȾ Ɏɝɑɏɚ ɞɑɗɌ ɎɧɫɎɔɗɌ 

Ɏɞɚɜɔɣəɧɑ ɚɣɌɏɔ Ɏ ɗɑɏɖɔɡ ɔ ɛɑɣɑəɔ, ɣɞɚ əɑ ɍɧɗɚ 

Ɏɚɓɘɚɒəɚ ɛɚ ɜɑɓɟɗɨɞɌɞɌɘ ɚɝɞɑɚɝɢɔəɞɔɏɜɌɠɔɔ. 

Ȼɚ ɘəɑəɔɪ Costelloe  ɔ ɖɚɗɗɑɏ, Ɏ ɍɗɔɒɌɕɤɑɘ ɍɟ-

ɐɟɥɑɘ ɛɜɚɔɓɚɕɐɑɞ ɓɌɘɑəɌ ɚɝɞɑɚɝɢɔəɞɔɏɜɌɠɔɔ 

əɌ ȸȼȾ Ɏɝɑɏɚ ɞɑɗɌ [28]. 

ȸȼȾ Ɏɝɑɏɚ ɞɑɗɌ ɔɘɑɑɞ Ɏɚɓɘɚɒəɚɝɞɨ Ɏɧ-

ɫɎɔɞɨ ɛɜɚɏɜɑɝɝɔɜɚɎɌəɔɑ, əɑ Ɏɔɐɔɘɚɑ ɛɜɔ ɔɝ-

ɝɗɑɐɚɎɌəɔɔ ɝ ɛɚɘɚɥɨɪ ȶȾ, ɔ ɞɑɘ ɝɌɘɧɘ ɝɛɚ-

ɝɚɍəɚ ɛɚɎɗɔɫɞɨ əɌ ɗɑɣɑəɔɑ ɔ ɛɜɚɏəɚɓ. 

ȸɑɗɌəɚɘɌ. 
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ȸɑɗɌəɚɘɌ ɛɜɑɐɝɞɌɎɗɫɑɞ ɌɏɜɑɝɝɔɎəɟɪ 

ɓɗɚɖɌɣɑɝɞɎɑəəɟɪ ɚɛɟɡɚɗɨ ɝ Ɏɧɝɚɖɔɘ ɛɚɞɑəɢɔɌ-

ɗɚɘ ɘɑɞɌɝɞɌɞɔɣɑɝɖɚɏɚ ɜɌɝɛɜɚɝɞɜɌəɑəɔɫ (ɗɑɏɖɔɑ, 

ɛɑɣɑəɨ, ɖɚɝɞɔ, ɏɚɗɚɎəɚɕ ɘɚɓɏ). ȻɜɔɝɟɞɝɞɎɔɑ ɔ 

ɗɚɖɌɗɔɓɌɢɔɫ ɚɞɐɌɗɑəəɧɡ ɘɑɞɌɝɞɌɓɚɎ ɫɎɗɫɪɞɝɫ 

ɎɌɒəɧɘɔ ɛɜɚɏəɚɝɞɔɣɑɝɖɔɘɔ ɠɌɖɞɚɜɌɘɔ [30]. 

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɐɌəəɧɑ ɛɌɢɔɑəɞɧ əɟɒɐɌɪɞɝɫ Ɏ 

ɝɔɝɞɑɘəɚɘ ɚɍɝɗɑɐɚɎɌəɔɔ ɛɚɝɜɑɐɝɞɎɚɘ ɜɌɓɗɔɣ-

əɧɡ ɘɑɞɚɐɚɎ ɎɔɓɟɌɗɔɓɌɢɔɔ, ɛɚɓɎɚɗɫɪɥɔɡ ɛɜɚ-

Ɏɑɝɞɔ ɝɖɌəɔɜɚɎɌəɔɑ Ɏɝɑɏɚ ɞɑɗɌ (ȻɉȾ/ȶȾ, ȸȼȾ 

Ɏɝɑɏɚ ɞɑɗɌ). 

ȸȼȾ Ɏɝɑɏɚ ɞɑɗɌ ɘɚɒɑɞ ɎɧɫɎɔɞɨ ɜɌɝɛɜɚ-

ɝɞɜɌəɑəɔɑ ɘɑɞɌɝɞɌɓɚɎ Ɏ ɚɞɐɌɗɑəəɧɑ ɚɜɏɌəɧ Ɏ 

ɜɌɘɖɌɡ ɚɐəɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɔ ɝɣɔɞɌɑɞɝɫ ɘɑɞɚ-

ɐɚɘ ɝ Ɏɧɝɚɖɚɕ ɞɚɣəɚɝɞɨɪ ɛɜɔ ɝɜɌɎəɑəɔɔ ɝ 18F-

ɀȰȯ ȻɉȾ/ȶȾ. ȻɜɚɝɛɑɖɞɔɎəɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɝ 35 

ɛɌɢɔɑəɞɌɘɔ ɛɚɖɌɓɌɗɚ ɗɟɣɤɟɪ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ 

ɔ ɚɐɔəɌɖɚɎɟɪ ɝɛɑɢɔɠɔɣəɚɝɞɨ ȸȼȾ Ɏɝɑɏɚ ɞɑɗɌ 

(82% ɔ 92% ɝɚɚɞɎɑɞɝɞɎɑəəɚ) ɛɜɔ ɝɜɌɎəɑəɔɔ ɝ 
18F-ɀȰȯ ȻɉȾ/ȶȾ (72,8% ɔ 92,7% ɝɚɚɞɎɑɞɝɞɎɑə-

əɚ) Ɏ ɛɚɔɝɖɑ Ɏɞɚɜɔɣəɧɡ ɚɣɌɏɚɎ ɘɑɗɌəɚɘɧ [31]. 

Ȯɧɝɚɖɔɑ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɑ ɛɚɖɌɓɌɞɑɗɔ ɖɌɝɌɗɔɝɨ 

ɎɧɫɎɗɑəɔɫ ɛɚɐɖɚɒəɧɡ ɔ ɛɑɜɔɞɚəɑɌɗɨəɧɡ ɚɣɌ-

ɏɚɎ, ɚɣɌɏɚɎ Ɏ ɛɑɣɑəɔ ɔ ɗɑɏɖɔɡ. Ȯ ɞɚɘ ɒɑ ɔɝɝɗɑ-

ɐɚɎɌəɔɔ ɍɧɗɌ ɛɚɖɌɓɌəɌ ɐɚɍɌɎɚɣəɌɫ ɢɑəəɚɝɞɨ 

ȰȮȴ Ɏ ɛɜɚɞɚɖɚɗɑ ȸȼȾ Ɏɝɑɏɚ ɞɑɗɌ, ɎɧɫɎɗɑəɔɑ ɘɑ-

ɞɌɝɞɌɞɔɣɑɝɖɔɡ ɚɣɌɏɚɎ ɍɧɗɚ əɌ 20% Ɏɧɤɑ, ɣɑɘ 

ɛɜɔ ɔɝɛɚɗɨɓɚɎɌəɔɔ ɞɚɗɨɖɚ ɞɜɌɐɔɢɔɚəəɧɡ ɌəɌ-

ɞɚɘɔɣɑɝɖɔɡ ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɑɕ. Ȼɜɔ ɝɜɌɎəɑ-

əɔɔ ȸȼȾ Ɏɝɑɏɚ ɞɑɗɌ ɍɑɓ ȰȮȴ 18F-ɀȰȯ ȻɉȾ/ȶȾ 

ɛɜɑɎɚɝɡɚɐɔɗɌ ɑɑ ɛɜɔ ɎɧɫɎɗɑəɔɔ Ɏɞɚɜɔɣəɧɡ 

ɚɣɌɏɚɎ [32]. 

Ȯ ɐɜɟɏɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɌɎɞɚɜɧ ɝɐɑɗɌɗɔ 

ɓɌɖɗɪɣɑəɔɑ, ɣɞɚ 18F-ɀȰȯ ȻɉȾ/ȶȾ ɔɘɑɑɞ ɛɜɑ-

ɔɘɟɥɑɝɞɎɚ ɛɜɔ ɎɧɫɎɗɑəɔɔ ɚɣɌɏɚɎ Ɏ ɗɑɏɖɔɡ ɔ 

ɘɫɏɖɔɡ ɞɖɌəɫɡ, Ɏ ɞɚ Ɏɜɑɘɫ ɖɌɖ ȸȼȾ Ɏɝɑɏɚ ɞɑɗɌ 

ɍɚɗɑɑ ɞɚɣəɌ ɛɜɔ ɛɚɔɝɖɑ ɚɣɌɏɚɎ Ɏ ɛɑɣɑəɔ, ɖɚɝɞɫɡ 

ɔ ɏɚɗɚɎəɚɘ ɘɚɓɏɑ. Ȼɜɔ ɚɢɑəɖɑ ɛɚɜɌɒɑəɔɫ ɗɔɘ-

ɠɚɟɓɗɚɎ ɍɚɗɨɤɑɑ ɖɚɗɔɣɑɝɞɎɚ ɜɌɍɚɞ ɝɖɗɚəɫɑɞɝɫ ɖ 

ɘəɑəɔɪ, ɣɞɚ 18F-ɀȰȯ ȻɉȾ/ȶȾ ɫɎɗɫɑɞɝɫ ɍɚɗɑɑ 

ɞɚɣəɚɕ ɘɑɞɚɐɔɖɚɕ [31 - 33]. ȺɐəɌɖɚ ɔɘɑɪɞɝɫ 

ɐɌəəɧɑ ɚ ɜɌɎəɚɕ ɩɠɠɑɖɞɔɎəɚɝɞɔ [34]. 

ȴɝɝɗɑɐɚɎɌəɔɑ ɍɑɜɑɘɑəəɧɡ ɛɌɢɔɑə-

ɞɚɖ. 

ȰɔɌɏəɚɝɞɔɖɌ ɓɗɚɖɌɣɑɝɞɎɑəəɧɡ ɚɍɜɌɓɚɎɌ-

əɔɕ ɔ ɝɞɌɐɔɜɚɎɌəɔɑ Ɏɚ Ɏɜɑɘɫ ɍɑɜɑɘɑəəɚɝɞɔ 

ɞɜɑɍɟɑɞ ɛɜɔəɫɞɔɫ ɚɝɞɚɜɚɒəɧɡ ɜɑɤɑəɔɕ. ȷɔɞɑ-

ɜɌɞɟɜɌ əɑ ɛɜɔɎɚɐɔɞ ɐɚɖɌɓɌɞɑɗɨɝɞɎɌ ɎɜɑɐɌ ɐɗɫ 

ɛɗɚɐɌ ɛɜɔ ɔɝɛɚɗɨɓɚɎɌəɔɔ ɘɌɏəɔɞəɚɏɚ ɛɚɗɫ Ɏ 

ɖɗɔəɔɣɑɝɖɔɡ ɟɝɗɚɎɔɫɡ. ȹɑɖɚɞɚɜɧɑ ɔɝɝɗɑɐɚɎɌ-

əɔɫ əɑ ɛɚɐɞɎɑɜɐɔɗɔ əɌɗɔɣɔɑ ɛɚɍɚɣəɧɡ ɩɠɠɑɖ-

ɞɚɎ ɟ ɐɑɞɑɕ, ɛɚɐɎɑɜɏɌɎɤɔɡɝɫ ɔɝɝɗɑɐɚɎɌəɔɪ 

ȸȼȾ Ɏɚ Ɏɜɑɘɫ Ɏəɟɞɜɔɟɞɜɚɍəɚɏɚ ɜɌɓɎɔɞɔɫ [35 - 

37]. ȺɐəɌɖɚ ɎɧɍɚɜɖɌ ɘəɚɏɔɡ ɚɛɟɍɗɔɖɚɎɌəəɧɡ 

ɔɝɝɗɑɐɚɎɌəɔɕ əɑɍɚɗɨɤɌɫ ɔ ɔɘɑɑɞɝɫ əɑɍɚɗɨɤɚɑ 

ɖɚɗɔɣɑɝɞɎɚ ɐɚɗɏɚɝɜɚɣəɧɡ ɔɝɝɗɑɐɚɎɌəɔɕ ɝ ɚɢɑə-

ɖɚɕ ɚɞɝɜɚɣɑəəɧɡ ɜɑɓɟɗɨɞɌɞɚɎ. ȰɌəəɧɑ ɟɞɎɑɜ-

ɒɐɑəɔɫ ɛɜɔɘɑəɔɘɧ ɐɗɫ ɝɖɌəɑɜɚɎ ɝ əɌɛɜɫɒɑə-

əɚɝɞɨɪ ɘɌɏəɔɞəɚɏɚ ɛɚɗɫ əɑ ɍɚɗɑɑ 3 Ⱦɗ, ɔ ɡɚɞɫ 

əɑɖɚɞɚɜɧɑ ɌɎɞɚɜɧ ɟɞɎɑɜɒɐɌɪɞ, ɣɞɚ ɔɝɝɗɑɐɚɎɌ-

əɔɑ əɑ ɐɚɗɒəɚ ɍɧɞɨ ɚɏɜɌəɔɣɑəɚ ɏɑɝɞɌɢɔɚəəɧɘ 

ɎɚɓɜɌɝɞɚɘ, ɐɜɟɏɔɑ ɔɝɝɗɑɐɚɎɌɞɑɗɔ ɜɑɖɚɘɑəɐɟɪɞ 

ɔɓɍɑɏɌɞɨ ȸȼȾ Ɏ ɛɑɜɎɚɘ ɞɜɔɘɑɝɞɜɑ [38, 39]. ȾɌ-

ɖɔɘ ɚɍɜɌɓɚɘ ɛɚɗɨɓɌ ɚɞ ɛɜɚɎɑɐɑəɔɫ ȸȼȾ ɟ ɍɑɜɑ-

ɘɑəəɧɡ ɛɌɢɔɑəɞɚɖ ɐɚɗɒəɌ ɛɜɑɎɚɝɡɚɐɔɞɨ ɛɚ-

ɞɑəɢɔɌɗɨəɧɑ ɜɔɝɖɔ, ɣɞɚ əɑɚɝɛɚɜɔɘɚ Ɏ ɝɗɟɣɌɑ 

ɍɑɜɑɘɑəəɧɡ ɛɌɢɔɑəɞɚɖ ɝ ɚəɖɚɗɚɏɔɣɑɝɖɔɘ ɓɌɍɚ-

ɗɑɎɌəɔɑɘ [38, 40]. 

ȴɝɝɗɑɐɚɎɌəɔɑ, ɎɖɗɪɣɌɪɥɑɑ 20 ɍɑɜɑɘɑə-

əɧɡ ɛɌɢɔɑəɞɚɖ ɝ ɜɌɓɗɔɣəɧɘɔ ɎɔɐɌɘɔ ɓɗɚɖɌɣɑ-

ɝɞɎɑəəɧɡ əɚɎɚɚɍɜɌɓɚɎɌəɔɕ, ɎɖɗɪɣɌɫ ɜɌɖ ɘɚ-

ɗɚɣəɚɕ ɒɑɗɑɓɧ (n=10), ɗɔɘɠɚɘɟ (n=3), ɜɌɖ ɤɑɕ-

ɖɔ ɘɌɞɖɔ (n=2), ɜɌɖ ɫɔɣəɔɖɚɎ (n=1), ɜɌɖ ɛɜɫɘɚɕ 

ɖɔɤɖɔ (n=2), ɜɌɖ ɗɑɏɖɚɏɚ (n=1) ɔ ɖɚəɦɪɖɞɔɎɧ 

(n=1), ɛɚɖɌɓɌɗɚ, ɣɞɚ ȸȼȾ Ɏɝɑɏɚ ɞɑɗɌ ɫɎɗɫɑɞɝɫ 

ɓəɌɣɔɘɧɘ ɚɐəɚɘɚɘɑəɞəɧɘ ɔɝɝɗɑɐɚɎɌəɔɑɘ ɟ 

ɍɑɜɑɘɑəəɧɡ ɛɌɢɔɑəɞɚɖ ɔ ɔɘɑɑɞ ɐɚɍɌɎɚɣəɟɪ 

ɢɑəəɚɝɞɨ ɖɌɖ ɛɜɔ ɚɢɑəɖɑ ɛɑɜɎɔɣəɚɕ ɚɛɟɡɚɗɔ 

(ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ð 95%, ɝɛɑɢɔɠɔɣəɚɝɞɨ ð 

99%), ɞɌɖ ɔ ɛɜɔ ɚɢɑəɖɑ ɚɞɐɌɗɑəəɧɡ ɘɑɞɌɝɞɌɓɚɎ 

Ɏ ɗɔɘɠɚɟɓɗɧ ɔ ɐɜɟɏɔɑ ɚɜɏɌəɧ (ɣɟɎɝɞɎɔɞɑɗɨ-

əɚɝɞɨ ð 66-100%, ɝɛɑɢɔɠɔɣəɚɝɞɨ ð 94-100%) Ɏ 

ɝɜɌɎəɑəɔɔ ɝ ɞɜɌɐɔɢɔɚəəɧɘɔ ɘɑɞɚɐɌɘɔ ɚɍɝɗɑ-

ɐɚɎɌəɔɫ (ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ð 50% ɔ ɝɛɑɢɔɠɔɣ-

əɚɝɞɨ ð 100% ɛɜɔ ɎɧɫɎɗɑəɔɔ ɛɑɜɎɔɣəɚɏɚ ɚɣɌɏɌ; 

ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ð 33% ɔ ɝɛɑɢɔɠɔɣəɚɝɞɨ ð 

100% ɛɜɔ ɚɢɑəɖɑ ɘɑɞɌɝɞɌɓɚɎ) [41]. 

ȴɝɛɚɗɨɓɚɎɌəɔɑ Ɏ ɛɑɐɔɌɞɜɔɔ. 

ȸȼȾ Ɏɝɑɏɚ ɞɑɗɌ ɛɜɑɐɝɞɌɎɗɫɑɞ əɑɚɝɛɚɜɔ-

ɘɧɑ ɛɜɑɔɘɟɥɑɝɞɎɌ əɌɐ ɐɜɟɏɔɘɔ ɘɑɞɚɐɌɘɔ Ɏ 

ɐɔɌɏəɚɝɞɔɖɑ ɛɌɞɚɗɚɏɔɔ ɟ ɛɌɢɔɑəɞɚɎ ɐɑɞɝɖɚɏɚ 

ɎɚɓɜɌɝɞɌ ɔ ɛɚɓɎɚɗɫɑɞ ɛɜɚɎɚɐɔɞɨ ɔɝɝɗɑɐɚɎɌəɔɑ 

Ɏɝɑɏɚ ɞɑɗɌ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɝɑɐɌɢɔɔ [3, 42]. 

ȻɚɖɌɓɌəɔɫɘɔ ɖ ɔɝɝɗɑɐɚɎɌəɔɪ ɫɎɗɫɪɞɝɫ ɚɢɑəɖɌ 

ɚɛɟɡɚɗɑɎɚɕ əɌɏɜɟɓɖɔ Ɏ ɝɔɝɞɑɘəɧɡ əɚɎɚɚɍɜɌɓɚ-

ɎɌəɔɫɡ (ɗɔɘɠɚɘɌ), ɝɞɌɐɔɜɚɎɌəɔɑ ɝɚɗɔɐəɧɡ ɚɛɟ-

ɡɚɗɑɕ, ɚɢɑəɖɌ ɚɞɎɑɞɌ əɌ ɗɑɣɑəɔɑ ɔ ɝɖɜɔəɔəɏ 

əɌɝɗɑɐɝɞɎɑəəɧɡ ɚɛɟɡɚɗɑɎɧɡ ɝɔəɐɜɚɘɚɎ [43]. Ȯ 

ɝɗɟɣɌɑ ɝɞɌɐɔɜɚɎɌəɔɫ ɝɚɗɔɐəɧɡ ɚɛɟɡɚɗɑɕ, ȸȼȾ 

Ɏɝɑɏɚ ɞɑɗɌ ɛɚɖɌɓɧɎɌɑɞ ɡɚɜɚɤɟɪ ɞɚɣəɚɝɞɨ Ɏ Ɏɧ-

ɫɎɗɑəɔɔ ɖɚɝɞəɧɡ ɔ Ɏəɑɖɚɝɞəɧɡ ɘɑɞɌɝɞɌɓɚɎ ɔ 

ɐɚɗɒəɌ ɜɌɝɝɘɌɞɜɔɎɌɞɨɝɫ ɖɌɖ ɘɑɞɚɐ ɛɑɜɎɔɣəɚɕ 

ɐɔɌɏəɚɝɞɔɖɔ ɟ ɛɌɢɔɑəɞɚɎ ɐɑɞɝɖɚɏɚ ɎɚɓɜɌɝɞɌ 

[44]. ȭɚɗɑɑ ɞɚɏɚ, ɔɝɝɗɑɐɚɎɌəɔɫ ɛɚɖɌɓɌɗɔ ɝɜɌɎ-

əɔɘɟɪ ɐɔɌɏəɚɝɞɔɣɑɝɖɟɪ ɞɚɣəɚɝɞɨ ȸȼȾ Ɏɝɑɏɚ 

ɞɑɗɌ ɔ ȻɉȾ/ȶȾ ɛɜɔ əɌɣɌɗɨəɚɘ ɝɞɌɐɔɜɚɎɌəɔɔ 

ɗɔɘɠɚɘɧ ɝɚ ɝɛɑɢɔɠɔɣəɚɝɞɨɪ ɔ ɣɟɎɝɞɎɔɞɑɗɨəɚ-

ɝɞɨɪ 98%, 99% ɐɗɫ əɚɐɌɗɨəɧɡ ɔ 91%, 99% ɐɗɫ 

ɩɖɝɞɜɌəɚɐɌɗɨəɧɡ ɚɍɜɌɓɚɎɌəɔɕ ɝɚɚɞɎɑɞɝɞɎɑəəɚ 

[45, 46]. ȺɐəɌɖɚ ɘɚɏɟɞ ɍɧɞɨ Ɏɧɐɑɗɑəɧ əɑɐɚ-

ɝɞɌɞɖɔ ɛɜɔ ɚɢɑəɖɑ ɘɑɞɌɝɞɌɓɚɎ Ɏ ɗɔɘɠɚɟɓɗɧ ɔ 

ɗɑɏɖɔɑ, Ɏ ɚɝɚɍɑəəɚɝɞɔ ɘɌɗɧɡ ɜɌɓɘɑɜɚɎ.  

ȴɝɝɗɑɐɚɎɌəɔɑ ȬɘɑɜɔɖɌəɝɖɚɏɚ ȶɚɗɗɑɐɒɌ 

ȼɌɐɔɚɗɚɏɔɔ, ɎɖɗɪɣɌɪɥɑɑ 188 ɛɌɢɔɑəɞɚɎ ɝ 

ɗɔɘɠɚɘɚɕ, əɑɕɜɚɍɗɌɝɞɚɘɚɕ ɔ əɑɖɚɞɚɜɧɘɔ ɞɔ-

ɛɌɘɔ ɝɌɜɖɚɘ ɛɚɖɌɓɌɗɚ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ 53% ɔ 

67% ɛɜɔ ɎɧɫɎɗɑəɔɔ ɗɑɏɚɣəɧɡ ɘɑɞɌɝɞɌɓɚɎ ɔ ɘɑ-

ɞɌɝɞɌɓɚɎ Ɏ ɗɔɘɠɚɟɓɗɧ (6-12 ɘɘ) ɝɚɚɞɎɑɞɝɞɎɑəəɚ 

[47]. Ⱥɐəɔɘ ɔɓ ɏɗɌɎəɧɡ ɚɏɜɌəɔɣɑəɔɕ ɐɌəəɚɏɚ 

ɔɝɝɗɑɐɚɎɌəɔɫ ɝɣɔɞɌɗɚɝɨ ɚɞɝɟɞɝɞɎɔɑ ɛɚɝɗɑɐɚɎɌ-
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ɞɑɗɨəɚɝɞɔ ȰȮȴ Ɏ ɛɜɚɞɚɖɚɗɑ ɝɖɌəɔɜɚɎɌəɔɫ, ɖɚ-

ɞɚɜɌɫ ɘɚɏɗɌ ɛɜɔ ɔɝɛɚɗɨɓɚɎɌəɔɔ ɛɚɎɧɝɔɞɨ ɝɞɑ-

ɛɑəɨ ɎɧɫɎɗɑəɔɫ ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ ɚɣɌɏɚɎ. ȶɜɚɘɑ 

ɞɚɏɚ, ɖɌɖ ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɧɑ, ɞɌɖ ɔ ɓɗɚɖɌɣɑ-

ɝɞɎɑəəɧɑ ɗɔɘɠɚɟɓɗɧ ɚɏɜɌəɔɣɔɎɌɪɞ ɐɔɠɠɟɓɔɪ 

[48]. Ȱɜɟɏɚɕ ɛɜɚɍɗɑɘɚɕ ɘɚɒɑɞ ɝɣɔɞɌɞɨɝɫ ɐɔɠ-

ɠɑɜɑəɢɔɌɢɔɫ Ɏɧɝɚɖɚɖɗɑɞɚɣəɚɏɚ ɏɑɘɌɞɚɛɚɩɞɔɣɑ-

ɝɖɚɏɚ ɖɚɝɞəɚɏɚ ɘɚɓɏɌ ɔ ɐɔɠɠɟɓəɚɕ ɔəɠɔɗɨɞɜɌ-

ɢɔɔ ɖɚɝɞəɚɏɚ ɘɚɓɏɌ, ɞɌɖ ɖɌɖ Ɏ ɚɍɚɔɡ ɝɗɟɣɌɫɡ 

ɝɔɏəɌɗ ɘɚɒɑɞ ɍɧɞɨ ɏɔɛɑɜɔəɞɑəɝɔɎəɧɕ əɌ STIR 

ɔ ɘɚɒɑɞ ɛɜɚɫɎɗɫɞɨɝɫ ɚɏɜɌəɔɣɑəɔɑ ɐɔɠɠɟɓɔɔ 

[48]. ȸȼȾ Ɏɝɑɏɚ ɞɑɗɌ ɞɌɖɒɑ ɘɚɒɑɞ ɍɧɞɨ ɔɝɛɚɗɨ-

ɓɚɎɌəɌ ɛɜɔ ɚɢɑəɖɑ ɚɞɎɑɞɌ əɌ ɞɑɜɌɛɔɪ (ɘɚɜɠɚ-

ɗɚɏɔɣɑɝɖɌɫ ɔ ɠɟəɖɢɔɚəɌɗɨəɌɫ ɚɢɑəɖɌ) ɔ ɜɌɓɗɔ-

ɣɌɞɨ ɌɖɞɔɎəɟɪ ɚɛɟɡɚɗɑɎɟɪ ɞɖɌəɨ ɛɜɔ ɜɑɢɔɐɔɎɑ 

ɔ ɝɚɑɐɔəɔɞɑɗɨəɟɪ ɠɔɍɜɚɓəɟɪ ɞɖɌəɨ ɛɚɝɗɑ ɗɑɣɑ-

əɔɫ [49]. 

ȹɌɝɗɑɐɝɞɎɑəəɧɑ ɚɛɟɡɚɗɑɎɧɑ ɝɔəɐɜɚ-

ɘɧ.  

ȯɗɌɎəɚɕ ɢɑɗɨɪ ɚɢɑəɖɔ ɔɝɝɗɑɐɚɎɌəɔɕ ɟ 

ɛɌɢɔɑəɞɚɎ ɝ əɌɝɗɑɐɝɞɎɑəəɧɘɔ ɝɔəɐɜɚɘɌɘɔ ɫɎ-

ɗɫɑɞɝɫ ɜɌəəɑɑ ɎɧɫɎɗɑəɔɑ ɓɗɚɖɌɣɑɝɞɎɑəəɧɡ əɚ-

ɎɚɚɍɜɌɓɚɎɌəɔɕ ɟ ɛɚɛɟɗɫɢɔɔ ɝ Ɏɧɝɚɖɔɘ ɜɔɝɖɚɘ. 

Ȯ ɐɌəəɚɘ ɝɗɟɣɌɑ ɘɑɞɚɐɔɖɌ ȸȼȾ Ɏɝɑɏɚ ɞɑɗɌ ɍɧɗɌ 

ɔɝɝɗɑɐɚɎɌəɌ, əɚ ɚɍɥɑɑ ɘəɑəɔɑ ɜɟɞɔəəɚɏɚ ɛɜɔ-

ɘɑəɑəɔɫ ɐɗɫ ɝɖɜɔəɔəɏɌ əɑɚɖɚəɣɌɞɑɗɨəɚ, əɑ-

ɝɘɚɞɜɫ əɌ ɚɞɝɟɞɝɞɎɔɑ ɜɔɝɖɚɎ ɐɗɫ ɐɌəəɚɕ ɏɜɟɛ-

ɛɧ ɛɌɢɔɑəɞɚɎ [50]. Ȼɜɔ ɚɢɑəɖɑ ɐɌəəɧɡ ɔɝɝɗɑ-

ɐɚɎɌəɔɕ ɐɚɗɒəɧ ɍɧɞɨ ɛɜɔəɫɞɧ Ɏɚ ɎəɔɘɌəɔɑ 

ɗɚɒəɚɛɚɗɚɒɔɞɑɗɨəɧɑ ɜɑɓɟɗɨɞɌɞɧ ɔ ɝɗɟɣɌɕəɧɑ 

əɌɡɚɐɖɔ, ɖɚɞɚɜɧɑ ɍɟɐɟɞ ɛɜɔɎɚɐɔɞɨ ɖ ɐɚɛɚɗəɔ-

ɞɑɗɨəɧɘ ɔɝɝɗɑɐɚɎɌəɔɫɘ ɔ ɎɘɑɤɌɞɑɗɨɝɞɎɌɘ. Ⱥɐ-

əɌɖɚ Ɏɚɓɘɚɒəɚɝɞɨ ɛɜɚɎɚɐɔɞɨ ɛɚɎɞɚɜəɧɑ ɔɝɝɗɑ-

ɐɚɎɌəɔɫ ɍɑɓ ɜɔɝɖɌ ɐɗɫ ɛɌɢɔɑəɞɌ ɛɜɑɐɝɞɌɎɗɫɑɞ-

ɝɫ ɍɚɗɨɤɔɘ ɛɜɑɔɘɟɥɑɝɞɎɚɘ [51]. ȻɜɔɘɑɜɌɘɔ 

əɌɝɗɑɐɝɞɎɑəəɧɡ ɝɔəɐɜɚɘɚɎ ɫɎɗɫɪɞɝɫ ɘəɚɒɑ-

ɝɞɎɑəəɌɫ ɩəɐɚɖɜɔəəɌɫ əɑɚɛɗɌɓɔɫ, ɝɔəɐɜɚɘ 

ȯɔɛɛɑɗɫ-ȷɔəɐɌɟ, ɝɑɘɑɕəɧɕ ɌɐɑəɚɘɌɞɚɓəɧɕ ɛɚ-

ɗɔɛɚɓ ɔ ɝɔəɐɜɚɘ ȷɔ-ɀɜɌɟɘɑəɔ. 

ȽɟɥɑɝɞɎɟɪɞ ɜɌɓɗɔɣəɧɑ ɛɜɚɞɚɖɚɗɧ ɝɖɜɔ-

əɔəɏɌ ɐɌəəɧɡ ɛɌɢɔɑəɞɚɎ, ɎɖɗɪɣɌɫ ɍɔɚɡɔɘɔɣɑ-

ɝɖɔɑ ɞɑɝɞɧ ɔ ɘɑɞɚɐɧ ɗɟɣɑɎɚɕ ɎɔɓɟɌɗɔɓɌɢɔɔ. 

ȺɐəɌɖɚ ɐɌəəɧɑ ɛɜɚɞɚɖɚɗɧ ɜɌɓɗɔɣɌɪɞɝɫ Ɏ ɓɌɎɔ-

ɝɔɘɚɝɞɔ ɚɞ ɎɚɓɜɌɝɞəɚɕ ɏɜɟɛɛɧ ɛɌɢɔɑəɞɚɎ, ɛɜɑ-

ɎɌɗɔɜɟɪɥɑɕ ɚɛɟɡɚɗɑɎɚɕ ɛɌɞɚɗɚɏɔɔ ɔ ɗɑɣɑɍəɚɏɚ 

ɟɣɜɑɒɐɑəɔɫ, ɏɐɑ əɌɍɗɪɐɌɪɞɝɫ ɐɌəəɧɑ ɛɌɢɔɑə-

ɞɧ [51]. Villani  ɔ ɖɚɗɗɑɏɔ ɛɜɑɐɗɚɒɔɗɔ ɛɜɚɞɚɖɚɗ 

ɝɖɜɔəɔəɏɌ ɐɗɫ ɐɑɞɑɕ ɔ Ɏɓɜɚɝɗɧɡ ɝ ɝɔəɐɜɚɘɚɘ 

ȷɔ-ɀɜɌɟɘɑəɔ [52]. ȽɚɏɗɌɝəɚ ɝɞɌɞɨɑ, ɖɜɚɘɑ ɐɜɟ-

ɏɔɡ ɘɑɞɚɐɚɎ ɗɟɣɑɎɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ, ȸȼȾ Ɏɝɑɏɚ 

ɞɑɗɌ ɛɜɚɎɚɐɔɞɝɫ ɐɗɫ ɝɖɜɔəɔəɏɌ ɘɫɏɖɚɞɖɌəəɧɡ 

ɚɛɟɡɚɗɑɕ ɔ ɚɝɞɑɚɝɌɜɖɚɘ. Ȼɚ ɓɌɖɗɪɣɑəɔɪ 3-ɡ ɗɑɞ 

ɔɝɝɗɑɐɚɎɌəɔɫ ɜɑɓɟɗɨɞɌɞɧ ɛɚɖɌɓɌɗɔ 100% Ɏɧ-

ɒɔɎɌɑɘɚɝɞɨ Ɏ ɏɜɟɛɛɑ ɝɖɜɔəɔəɏɌ (ɍɧɗɚ ɎɧɫɎɗɑəɚ 

10 ɍɑɝɝɔɘɛɞɚɘəɧɡ ɚɛɟɡɚɗɑɕ ɟ 7 ɛɌɢɔɑəɞɚɎ) Ɏ 

ɝɜɌɎəɑəɔɔ ɝ ɛɌɢɔɑəɞɌɘɔ, əɑ ɛɜɚɡɚɐɔɎɤɔɘɔ 

ɝɖɜɔəɔəɏ, ɏɐɑ ɎɧɒɔɎɌɑɘɚɝɞɨ ɚɖɌɓɌɗɌɝɨ 20% (12 

ɌɏɜɑɝɝɔɎəɧɡ ɚɛɟɡɚɗɑɕ ɟ 10 ɛɌɢɔɑəɞɚɎ). 

ȳɌɖɗɪɣɑəɔɑ. 

ȸȼȾ Ɏɝɑɏɚ ɞɑɗɌ ɘɚɒəɚ ɝɣɔɞɌɞɨ ɘəɚɏɚɚɍɑ-

ɥɌɪɥɑɕ ɘɑɞɚɐɔɖɚɕ, ɛɚɓɎɚɗɫɪɥɑɕ ɛɚɗɟɣɌɞɨ ɜɑ-

ɓɟɗɨɞɌɞɧ Ɏ ɜɌɘɖɌɡ ɚɐəɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ. ȸɑɞɚ-

ɐɔɖɌ ɔɏɜɌɑɞ ɖɗɪɣɑɎɟɪ ɜɚɗɨ Ɏ ɚəɖɚɗɚɏɔɔ, ɍɗɌɏɚ-

ɐɌɜɫ Ɏɚɓɘɚɒəɚɝɞɔ ɜɌəəɑɏɚ ɎɧɫɎɗɑəɔɫ, ɝɞɌɐɔ-

ɜɚɎɌəɔɫ ɚɛɟɡɚɗɔ ɔ ɚɢɑəɖɔ ɛɜɚɎɚɐɔɘɚɏɚ ɛɜɚɞɔ-

ɎɚɚɛɟɡɚɗɑɎɚɏɚ ɗɑɣɑəɔɫ, Ɏ ɚɝɚɍɑəəɚɝɞɔ ɟ ɍɑɜɑ-

ɘɑəəɧɡ ɛɌɢɔɑəɞɚɖ ɔ ɛɌɢɔɑəɞɚɎ ɐɑɞɝɖɚɏɚ Ɏɚɓ-

ɜɌɝɞɌ. ȹɑɝɘɚɞɜɫ əɌ ɐɌəəɧɑ ɛɜɑɔɘɟɥɑɝɞɎɌ, ȸȼȾ 

Ɏɝɑɏɚ ɞɑɗɌ ɛɚ-ɛɜɑɒəɑɘɟ ɔɘɑɑɞ ɛɜɚɍɗɑɘɧ, ɝɎɫ-

ɓɌəəɧɑ ɝ ɎɚɓəɔɖəɚɎɑəɔɑɘ ɌɜɞɑɠɌɖɞɚɎ, ɞɑɡəɔ-

ɣɑɝɖɔɡ ɚɏɜɌəɔɣɑəɔɕ ɔ ɚɤɔɍɚɖ ɔəɞɑɜɛɜɑɞɌɢɔɔ, 

ɛɜɚɫɎɗɫɪɥɔɡɝɫ Ɏ ɗɚɒəɚɛɚɗɚɒɔɞɑɗɨəɧɡ ɔ ɗɚɒ-

əɚɚɞɜɔɢɌɞɑɗɨəɧɡ ɜɑɓɟɗɨɞɌɞɌɡ. Ƚ ɐɜɟɏɚɕ ɝɞɚɜɚ-

əɧ, ɛɜɚɐɚɗɒɌɪɥɔɑɝɫ ɞɑɡəɔɣɑɝɖɔɑ ɐɚɝɞɔɒɑəɔɫ, 

ɎɖɗɪɣɌɫ ɛɚɫɎɗɑəɔɑ əɚɎɧɡ ɔɘɛɟɗɨɝəɧɡ ɛɚɝɗɑɐɚ-

ɎɌɞɑɗɨəɚɝɞɑɕ, ɛɚɓɎɚɗɫɪɞ ɜɌɝɤɔɜɔɞɨ ɝɛɑɖɞɜ ɔɝ-

ɛɚɗɨɓɚɎɌəɔɫ ɘɑɞɚɐɔɖɔ Ɏ ɖɗɔəɔɣɑɝɖɚɕ ɛɜɌɖɞɔɖɑ. 

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɚɒɔɐɌɑɞɝɫ ɐɌɗɨəɑɕɤɑɑ ɜɌɓɎɔ-

ɞɔɑ ɐɌəəɚɕ ɞɑɡəɚɗɚɏɔɔ Ɏ ɍɗɔɒɌɕɤɔɑ ɏɚɐɧ, ɣɞɚ 

Ɏ ɝɎɚɪ ɚɣɑɜɑɐɨ ɍɟɐɑɞ ɞɜɑɍɚɎɌɞɨ ɍɚɗɨɤɑɏɚ ɚɛɧɞɌ 

ɔɝɛɚɗɨɓɚɎɌəɔɫ ɐɌəəɚɕ ɘɑɞɚɐɔɖɔ ɚɞ ɎɜɌɣɑɕ ɗɟ-

ɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ. 

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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ȮȺȳȸȺȲȹȺȽȾȴ Ȼȼȴȸȱȹȱȹȴɋ ȶȺȹȾȼȬȽȾȹɇɁ ȮȱɅȱȽȾȮ 

Ȼȼȴ ȻȺȽȸȱȼȾȹȺȸ ȶȺȸȻɈɊȾȱȼȹȺ-ȾȺȸȺȯȼȬɀȴɃȱȽȶȺȸ ȴȽȽȷȱȰȺȮȬȹȴȴ 

 

ȾɟɘɌəɚɎɌ ȿ.ȹ.1, ȽɑɜɚɎɌ ȹ.Ƚ.2, ȭɧɣɑəɖɚ Ȯ.ȯ.į, ɅɑɏɚɗɑɎ Ȭ.ȴ.į 

 
 ɜɔɎɑɐɑə ɌəɌɗɔɓ ɐɌəəɧɡ ɗɔɞɑɜɌɞɟɜɧ, ɚɞɜɌɒɌɪɥɔɡ Ɏɚɓɘɚɒəɚɝɞɔ ɛɜɔɘɑəɑəɔɫ 

ɖɚɘ-ɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ (ȶȾ) ɝ ɖɚəɞɜɌɝɞəɧɘɔ ɎɑɥɑɝɞɎɌɘɔ ɐɗɫ ɌəɌɗɔɓɌ ɞɑɗ 

ɟɘɑɜɤɔɡ ɍɚɗɨəɧɡ. 

ȻɚɖɌɓɌəɚ, ɣɞɚ ɛɚɝɘɑɜɞəɌɫ ȶȾ ɌəɏɔɚɏɜɌɠɔɫ ɝɟɥɑɝɞɎɑəəɧɘ ɚɍɜɌɓɚɘ ɜɌɝɤɔɜɫ-

ɑɞ Ɏɚɓɘɚɒəɚɝɞɔ ɞɌɖ əɌɓɧɎɌɑɘɚɏɚ əɑɔəɎɌɓɔɎəɚɏɚ Ɏɝɖɜɧɞɔɫ. ȻɜɔɎɑɐɑəɧ ɝɎɑɐɑəɔɫ ɚɍ 

ɚɝɚɍɑəəɚ-ɝɞɫɡ ɛɜɔɘɑəɑəɔɫ ɜɌɓɗɔɣəɧɡ ɎɔɐɚɎ ɖɚəɞɜɌɝɞəɧɡ ɎɑɥɑɝɞɎ, Ɍ ɞɌɖɒɑ ɚɝəɚɎəɧɑ 

ɘɑɞɚɐɧ ɛɚɝɘɑɜɞəɚɕ ȶȾ ɌəɏɔɚɏɜɌɠɔɔ. ȴɝɛɚɗɨɓɚɎɌəɔɑ ɞɌɜɏɑɞəɚɕ ɛɚɝɘɑɜɞəɚɕ ȶȾ Ɍəɏɔɚ-

ɏɜɌɠɔɔ ɛɚɓɎɚɗɫɑɞ ɔɓɟɣɔɞɨ ɚɝɚɍɑəəɚɝɞɔ ɖɜɚɎɚɝəɌɍɒɑəɔɫ ɔ ɎɧɫɎɔɞɨ ɛɌɞɚɗɚɏɔɣɑɝɖɔɑ ɔɓ-

ɘɑəɑəɔɫ ɝɚɝɟɐɚɎ ɚɞɐɑɗɨəɧɡ ɚɜɏɌəɚɎ, Ɏ ɣɌɝɞəɚɝɞɔ, ɔɤɑɘɔɣɑɝɖɚɕ ɍɚɗɑɓəɔ ɝɑɜɐɢɌ ɔ ɢɑ-

ɜɑɍɜɚɎɌɝɖɟɗɫɜəɧɡ ɛɚɜɌɒɑəɔɕ. ȶȾ ɌəɏɔɚɏɜɌɠɔɫ Ɏɝɑɏɚ ɞɑɗɌ, ɚɝɚɍɑəəɚ ɘəɚɏɚɩɞɌɛəɌɫ ɛɚ-

ɝɘɑɜɞəɌɫ ȶȾ ɌəɏɔɚɏɜɌɠɔɫ, ɛɚɓɎɚɗɫɑɞ ɎɔɓɟɌɗɔɓɔɜɚɎɌɞɨ ɝɑɜɐɑɣəɚ-ɝɚɝɟɐɔɝɞɟɪ ɝɔɝɞɑɘɟ Ɏ 

ɢɑɗɚɘ. Ȼɜɔɘɑəɑəɔɑ ȶȾ ɌəɏɔɚɏɜɌɠɔɔ əɌɔɍɚɗɑɑ ɩɠɠɑɖɞɔɎəɚ ɐɗɫ ɚɛɜɑɐɑɗɑəɔɫ ɔɝɞɚɣəɔɖɌ 

ɔ ɚɍɦɑɘɌ Ɏəɟɞɜɑəəɑɏɚ ɖɜɚɎɚɞɑɣɑəɔɫ, ɎɧɜɌɒɑəəɚɝɞɔ ɞɜɚɘɍɚɓɌ ɔ ɝɞɑɛɑəɔ ɝɞɑəɚɓɌ ɖɜɚɎɑ-

əɚɝəɧɡ ɝɚɝɟɐɚɎ, ɎɔɐɌ ɔ ɜɌɝɛɜɚɝɞɜɌəɑəəɚɝɞɔ ɝɚɝɟɐɔɝɞɧɡ ɘɌɗɨɠɚɜɘɌɢɔɕ. Ⱥɞɘɑɣɑəɧ 

ɝɗɚɒəɚɝɞɔ ɛɜɔɘɑəɑəɔɫ ɔ Ɏɚɓɘɚɒəɧɑ ɌɜɞɑɠɌɖɞɧ ɛɚɝɘɑɜɞəɚɕ ȶȾ ɌəɏɔɚɏɜɌɠɔɔ.  

ȽɐɑɗɌə ɎɧɎɚɐ, ɣɞɚ ɛɚɝɘɑɜɞəɌɫ ȶȾ ɌəɏɔɚɏɜɌɠɔɫ ɘɚɒɑɞ ɍɧɞɨ ɔɝɛɚɗɨɓɚɎɌəɌ ɐɗɫ 

ɌəɌɗɔɓɌ ɞɑɗ ɔ Ɏɧɫɝəɑəɔɫ ɞɌəɌɞɚɏɑəɑɓɌ ɛɚɏɔɍɤɔɡ ɛɌɢɔɑəɞɚɎ. Ȼɚɐɣɑɜɖəɟɞɚ, ɣɞɚ, ɚɍɗɌɐɌɫ 

Ɏɧɝɚ-ɖɚɕ ɝɛɑɢɔɠɔɣəɚɝɞɨɪ ɔ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨɪ Ɏ ɚɞəɚɤɑəɔɔ ɎɔɓɟɌɗɔɓɌɢɔɔ ɗɑɞɌɗɨəɧɡ 

ɖɜɚɎɚɞɑɣɑəɔɕ, ɛɚɝɘɑɜɞəɌɫ ȶȾ ɌəɏɔɚɏɜɌɠɔɫ əɑ ɘɚɒɑɞ Ɏ ɛɚɗəɚɕ ɘɑɜɑ ɓɌɘɑəɔɞɨ ɞɜɌɐɔɢɔ-

ɚəəɚɑ Ɍɟɞɚɛɝɔɕəɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ. 
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POSSIBILITIES OF USING CONTRAST AGENTS  

IN POSTMORTEM COMPUTED TOMOGRAPHY 

 

Tumanova U.N. 1, Serova N.S.2, Bichenko V.G. 1, Shchegolev A.I. 1   
 

he literature data which demonstrate the possibilities o f using computed tomogr a-

phy (CT) with contrast agents for the analysis of the deceased patientsõ bodies are 

presented.  

It is shown that postmortem CT angiography significantly expands the possibility of 

so-called noninvasive autopsy. The information on th e features of the use of different types 

of con -trast agents as well as the main methods of postmortem CT angiography are presen t-

ed. The use of targeted postmortem CT angiography allows to study the features of blood 

supply and to identify pathological cha nges in blood vessels of certain organs, in particular, 

coronary heart disease and cerebrovascular lesions. CT angiography of the whole body, e s-

pecially multiphase postmortem CT angiography, allows to visualization of the cardiovasc u-

lar system as a whole. The use of CT angiography is most effective for determining the 
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source and volume of internal bleeding, the severity of thrombosis and the degree of stenosis 

of blood vessels, the type and prevalence of vascular malformations. We noted the complex i-

ty of th e application and possible artifacts of postmortem CT angiography.  

It was concluded that postmortem CT angiography can be used to analyze of the bo d-

ies and clarify the tanatogenesis of deceased patients. We accented that postmortem CT a n-

giography cannot f ully replace the traditional autopsy despite its high specificity and sens i-

tiv ity with regard to visualization of fatal bleeding.  

 

Keywords:  autopsy, postmortem computed tomography (CT), angiography, heart, 

blood vessels.  
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ɐəɚɕ ɔɓ ɛɑɜɎɧɡ ɜɌɍɚɞ, ɛɚɝɎɫɥɑəəɧɡ 

ɛɜɔɘɑəɑəɔɪ ɛɚɝɘɑɜɞəɚɕ ɖɚɘɛɨɪ-

ɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ (ȶȾ), ɝɣɔɞɌɑɞɝɫ 

ɔɝɝɗɑɐɚɎɌəɔɑ P. Krantz ɔ S. Holt¬s, 

ɖɚɞɚɜɚɑ ɍɧɗɚ Ɏɧɛɚɗəɑəɚ Ɏ 1983 ɏɚɐɟ 

ɝ ɢɑɗɨɪ ɎɧɫɎɗɑəɔɫ ɔ ɌəɌɗɔɓɌ ɜɌɝɛɜɑɐɑɗɑəɔɫ 

ɝɖɚɛɗɑəɔɕ ɎɚɓɐɟɡɌ Ɏ ɞɑɗɑ 20-ɗɑɞəɑɏɚ əɧɜɫɗɨ-

ɥɔɖɌ, ɛɚɏɔɍɤɑɏɚ əɌ ɏɗɟɍɔəɑ 43 ɘɑɞɜɚɎ [1]. 

ȹɌ ɝɑɏɚɐəɫɤəɔɕ ɐɑəɨ ɝɣɔɞɌɑɞɝɫ ɟɒɑ ɐɚ-

ɖɌɓɌəəɧɘ, ɣɞɚ ɛɜɚɎɑɐɑəɔɑ ɛɚɝɘɑɜɞəɧɡ ɗɟɣɑɎɧɡ 

ɔɝɝɗɑɐɚɎɌəɔɕ ɞɑɗ ɟɘɑɜɤɔɡ ɝɟɥɑɝɞɎɑəəɚ ɚɍɗɑɏ-

ɣɌɑɞ ɛɜɚɎɑɐɑəɔɑ ɛɚɝɗɑɐɟɪɥɑɏɚ Ɍɟɞɚɛɝɔɕəɚɏɚ 

ɔɝɝɗɑɐɚɎɌəɔɫ [2-4]. Ȼɜɔ ɩɞɚɘ Ɏ ɍɚɗɨɤɚɘ ɜɫɐɑ 

ɝɗɟɣɌɑɎ ɞɌɖɔɑ ɛɚɝɘɑɜɞəɧɑ ɔɝɝɗɑɐɚɎɌəɔɫ ɐɚɛɚɗ-

əɫɪɞ ɔ ɟɞɚɣəɫɪɞ ɝɎɑɐɑəɔɫ ɚ ɛɌɞɚɏɑəɑɓɑ ɓɌɍɚɗɑ-

ɎɌəɔɕ ɔ ɞɌəɌɞɚɏɑəɑɓɑ ɛɌɢɔɑəɞɚɎ [5,6]. Ȼɚɝɗɑɐ-

əɑɑ Ɏ ɍɚɗɨɤɑɕ ɘɑɜɑ ɚɞəɚɝɔɞɝɫ ɖ Ɏɧɫɝəɑəɔɪ 

ɚɝɚɍɑəəɚɝɞɑɕ ɜɌəɑɎɚɏɚ ɖɌəɌɗɌ ɔ ɞɜɌɎɘɌɞɔɣɑ-

ɝɖɔɡ ɛɚɎɜɑɒɐɑəɔɕ ɛɜɔ ɝɟɐɑɍəɚ-ɘɑɐɔɢɔəɝɖɚɘ 

ɔɝɝɗɑɐɚɎɌəɔɔ [7-9]. Ȯ əɑɖɚɞɚɜɧɡ ɔɝɝɗɑɐɚɎɌɞɑɗɨ-

ɝɖɔɡ ɢɑəɞɜɌɡ (ȴəɝɞɔɞɟɞ ɝɟɐɑɍəɚɕ ɘɑɐɔɢɔəɧ Ɏ 

ȰɌəɔɔ, ȮɔɖɞɚɜɔɌəɝɖɔɕ ɔəɝɞɔɞɟɞ ɝɟɐɑɍəɚɕ ɘɑ-

ɐɔɢɔəɧ Ɏ ȬɎɝɞɜɌɗɔɔ) ɛɚɝɘɑɜɞəɌɫ ȶȾ ɝɞɌɗɌ 

ɛɜɌɖɞɔɣɑɝɖɔ ɜɟɞɔəəɧɘ ɔɝɝɗɑɐɚɎɌəɔɑɘ [10, 11]. 

ȭɚɗɑɑ ɞɚɏɚ, ɛɚ ɘəɑəɔɪ D. Wichmann et al., Ɏ ɜɫ-

ɐɑ ɝɗɟɣɌɑɎ ɛɚɝɘɑɜɞəɧɑ ɗɟɣɑɎɧɑ ɔɝɝɗɑɐɚɎɌəɔɫ 

ɐɌɒɑ ɘɚɏɟɞ ɓɌɘɑəɔɞɨ ɞɜɌɐɔɢɔɚəəɚɑ Ɏɝɖɜɧɞɔɑ 

[12].  

ȺɝəɚɎəɧɘɔ ɚɝɚɍɑəəɚɝɞɫɘɔ ɛɜɚɎɑɐɑəɔɫ 

ɛɚɝɘɑɜɞəɧɡ ɗɟɣɑɎɧɡ ɔɝɝɗɑɐɚɎɌəɔɕ ɫɎɗɫɑɞɝɫ 

Ɏɚɓɘɚɒəɚɝɞɨ ɛɜɑəɑɍɜɑɣɨ ɓəɌɣɔɞɑɗɨəɚɕ ɗɟɣɑɎɚɕ 

əɌɏɜɟɓɖɚɕ, ɔɝɖɗɪɣɔɞɨ ɛɚɫɎɗɑəɔɑ ɌɜɞɑɠɌɖɞɚɎ, 

ɚɍɟɝɗɚɎɗɑəəɧɡ ɐɎɔɒɑəɔɫɘɔ, Ɏ ɣɌɝɞəɚɝɞɔ, ɐɧ-

ɡɌɞɑɗɨəɧɘɔ, Ɍ ɞɌɖɒɑ Ɏɚɓɘɚɒəɚɝɞɨ ɛɜɚɎɑɐɑəɔɫ 

əɑɝɖɚɗɨɖɔɡ ɛɚɎɞɚɜəɧɡ ɔɝɝɗɑɐɚɎɌəɔɕ, Ɏ ɞɚɘ 

ɣɔɝɗɑ ɝ ɛɜɔɐɌəɔɑɘ əɑɚɍɡɚɐɔɘɚɏɚ ɛɚɗɚɒɑəɔɫ 

ɖɚəɑɣəɚɝɞɑɕ ɔ Ɏɝɑɏɚ ɞɑɗɌ ɐɗɫ ɗɟɣɤɑɕ ɎɔɓɟɌɗɔ-

ɓɌɢɔɔ ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ ɚɍɗɌɝɞɑɕ [9]. ɉɗɑɖɞɜɚəəɚɑ 

ɌɜɡɔɎɔɜɚɎɌəɔɑ ɜɑɓɟɗɨɞɌɞɚɎ ɛɜɚɎɑɐɑəəɧɡ ɔɝ-

ɝɗɑɐɚɎɌəɔɕ ɛɚɓɎɚɗɫɑɞ ɔɝɛɚɗɨɓɚɎɌɞɨ ɔɡ ɐɗɫ ɛɜɚ-

Ɏɑɐɑəɔɫ ɛɚɎɞɚɜəɧɡ ɌəɌɗɔɓɚɎ ɝɛɟɝɞɫ Ɏɜɑɘɫ ɍɑɓ 

əɑɚɍɡɚɐɔɘɚɝɞɔ ɩɖɝɏɟɘɌɢɔɔ ɞɑɗɌ, ɐɗɫ ɞɌɖ əɌɓɧ-

ɎɌɑɘɚɕ çɢɔɠɜɚɎɚɕ ɩɖɝɏɟɘɌɢɔɔè (çdigital 

exhumationè) [13]. 

Ȯ ɚɞɗɔɣɔɑ ɚɞ Ɍɟɞɚɛɝɔɕəɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ 

ɛɜɚɎɑɐɑəɔɑ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ (ȶȾ) 

ɛɚɓɎɚɗɫɑɞ ɍɚɗɑɑ ɣɑɞɖɚ ɎɔɓɟɌɗɔɓɔɜɚɎɌɞɨ Ɏɝɑ ɚɞ-

ɐɑɗɧ ɝɔɝɞɑɘɧ ɝɖɑɗɑɞɌ [14]. Ȼɜɔ ɛɚɘɚɥɔ ɛɜɚ-

ɏɜɌɘɘ ɛɚɝɞɚɍɜɌɍɚɞɖɔ ɛɚɗɟɣɑəəɧɡ ɝəɔɘɖɚɎ Ɏɚɓ-

ɘɚɒəɚ ɛɚɝɞɜɚɑəɔɑ ɞɜɑɡɘɑɜəɧɡ ɜɑɖɚəɝɞɜɟɖɢɔɕ 

ɖɚɝɞəɚɏɚ ɝɖɑɗɑɞɌ Ɏ ɢɑɗɚɘ ɔɗɔ ɚɞɐɑɗɨəɧɡ ɚɍɗɌ-

ɝɞɑɕ, ɣɞɚ ɔɘɑɑɞ ɛɑɜɎɚɝɞɑɛɑəəɚɑ ɓəɌɣɑəɔɑ ɐɗɫ 

ɎɧɫɎɗɑəɔɫ Ɏɜɚɒɐɑəəɧɡ ɌəɚɘɌɗɔɕ ɔ ɌəɌɗɔɓɌ 

ɚɝɚɍɑəəɚɝɞɑɕ ɞɜɌɎɘɌɞɔɣɑɝɖɔɡ ɛɚɎɜɑɒɐɑəɔɕ [7, 

15, 16]. ȾɌɖɒɑ ɟ Ɏɓɜɚɝɗɧɡ ɛɜɔ ɛɚɝɘɑɜɞəɚɘ ȶȾ 

ɔɝɝɗɑɐɚɎɌəɔɔ ɐɚɝɞɌɞɚɣəɚ ɡɚɜɚɤɚ ɎɔɓɟɌɗɔɓɔɜɟ-

ɪɞɝɫ Ɏəɟɞɜɑəəɫɫ ɝɞɜɟɖɞɟɜɌ ɚɜɏɌəɚɎ ɔ ɘɫɏɖɔɡ 

ɞɖɌəɑɕ, Ɍ ɞɌɖɒɑ ɞɚɛɚɏɜɌɠɔɫ ɘɌɏɔɝɞɜɌɗɨəɧɡ ɝɚ-

ɝɟɐɚɎ. ȺɐəɌɖɚ Ɏ ɝɗɟɣɌɫɡ ɛɑɜɔəɌɞɌɗɨəɚɕ ɝɘɑɜɞɔ 

ɛɚɝɘɑɜɞəɌɫ ȶȾ ɡɌɜɌɖɞɑɜɔɓɟɑɞɝɫ əɑɐɚɝɞɌɞɚɣəɚɕ 

ɎɔɓɟɌɗɔɓɌɢɔɑɕ Ɏəɟɞɜɑəəɔɡ ɚɜɏɌəɚɎ, ɎɖɗɪɣɌɫ 

ɗɑɏɖɔɑ, ɣɞɚ ɐɑɗɌɑɞ ɍɚɗɑɑ ɢɑɗɑɝɚɚɍɜɌɓəɧɘ ɛɜɚɎɑ-

ɐɑəɔɑ ȸȼȾ ɔɝɝɗɑɐɚɎɌəɔɕ [17]. 

ȶ ɛɜɑɔɘɟɥɑɝɞɎɌɘ ɛɚɝɘɑɜɞəɚɕ ɘɌɏəɔɞəɚ-

ɜɑɓɚəɌəɝəɚɕ ɞɚɘɚɏɜɌɠɔɔ (ȸȼȾ) ɝɗɑɐɟɑɞ ɚɞəɑɝɞɔ 

ɍɚɗɑɑ ɩɠɠɑɖɞɔɎəɟɪ ɛɚ ɝɜɌɎəɑəɔɪ ɝ ȶȾ ɎɔɓɟɌ-

ɗɔɓɌɢɔɪ ɔ ɚɢɑəɖɟ ɛɌɜɑəɡɔɘɧ Ɏəɟɞɜɑəəɔɡ ɚɜ-

ɏɌəɚɎ ɔ ɘɫɏɖɔɡ ɞɖɌəɑɕ, ɝɚɝɟɐɚɎ ɔ ɔɡ ɞɚɛɚɏɜɌ-

ɠɔɔ [18].  

ȶ ɝɚɒɌɗɑəɔɪ, ɛɜɚɎɑɐɑəɔɑ ɛɚɝɘɑɜɞəɧɡ 

ɗɟɣɑɎɧɡ ɔɝɝɗɑɐɚɎɌəɔɕ Ɏ ɚɞɗɔɣɔɑ ɚɞ ɛɜɔɒɔɓ-

əɑəəɧɡ əɑ ɛɚɓɎɚɗɫɑɞ Ɏ ɛɚɗəɚɕ ɘɑɜɑ ɚɢɑəɔɞɨ 

ɚɝɚɍɑəəɚɝɞɔ ɏɑɘɚɐɔəɌɘɔɖɔ ɔ ɎɌɝɖɟɗɫɜɔɓɌɢɔɔ 

ɜɌɓɗɔɣəɧɡ ɚɜɏɌəɚɎ ɔ ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ ɚɍɜɌɓɚɎɌ-

əɔɕ [19]. Ȯɘɑɝɞɑ ɝ ɞɑɘ ɡɚɜɚɤɚ ɔɓɎɑɝɞəɚ, ɣɞɚ əɌ 

ɛɜɚɞɫɒɑəɔɔ ɍɚɗɑɑ 100 ɗɑɞ ɛɜɔ ɚɍɧɣəɧɡ Ɍɟɞɚ-

ɛɝɔɫɡ ɔɝɛɚɗɨɓɚɎɌɗɔ ɝɛɑɢɔɌɗɨəɧɑ ɝɛɚɝɚɍɧ ɔɓɟ-

ɣɑəɔɫ ɝɑɜɐɑɣəɚ-ɝɚɝɟɐɔɝɞɚɕ ɝɔɝɞɑɘɧ ɛɟɞɑɘ ɎɎɑ-

ɐɑəɔɫ ɜɌɓɗɔɣəɧɡ ɎɑɥɑɝɞɎ Ɏ ɖɜɚɎɑəɚɝəɚɑ ɜɟɝɗɚ. 

ȻɚɝɘɑɜɞəɌɫ ɌəɏɔɚɏɜɌɠɔɫ əɌɣɌɗɌ Ɏəɑɐ-

ɜɫɞɨɝɫ Ɏ ɛɜɌɖɞɔɖɟ Ɏ ɛɑɜɎɚɕ ɛɚɗɚɎɔəɑ ɐɎɌɐɢɌɞɚ-

ɏɚ ɎɑɖɌ. ȾɌɖ, Ɏ 1960 ɏɚɐɟ ɎɧɤɗɌ ɚɍɚɍɥɌɪɥɌɫ 

Ⱥ 
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ɝɞɌɞɨɫ J. Schoenmackers ɛɚɝɎɫɥɑəəɌɫ ɌəɌɗɔɓɟ 

ɔɝɛɚɗɨɓɟɑɘɧɡ ɎɑɥɑɝɞɎ ɐɗɫ ɛɚɝɘɑɜɞəɚɕ Ɍəɏɔɚ-

ɏɜɌɠɔɔ. ȻɑɜɎɧɑ ɒɑ ɝɔɝɞɑɘɌɞɔɣɑɝɖɔɑ ɔɝɝɗɑɐɚ-

ɎɌəɔɫ ɍɧɗɔ əɌɣɌɞɧ ɗɔɤɨ Ɏ 2004 ɏɚɐɟ Ɏ ȴəɝɞɔ-

ɞɟɞɑ ɝɟɐɑɍəɚɕ ɘɑɐɔɢɔəɧ Ɏ ȭɑɜəɑ (ɄɎɑɕɢɌɜɔɫ) Ɏ 

ɜɌɘɖɌɡ ɛɜɚɑɖɞɌ Virtopsy [20]. 

ɂɑɗɨ. 

ȻɜɚɎɑɝɞɔ ɌəɌɗɔɓ Ɏɚɓɘɚɒəɚɝɞɑɕ ɛɚɝɘɑɜɞ-

əɧɡ ȶȾ ɔɝɝɗɑɐɚɎɌəɔɕ ɝ ɛɜɔɘɑəɑəɔɑɘ ɖɚəɞɜɌɝɞ-

əɧɡ ɎɑɥɑɝɞɎ, ɚɝəɚɎɌəəɧɕ əɌ ɐɌəəɧɡ ɗɔɞɑɜɌɞɟ-

ɜɧ.  

Ȼɚ ɘəɑəɔɪ ɜɫɐɌ ɝɛɑɢɔɌɗɔɝɞɚɎ, ɖ əɌɣɌɗɟ 

ɐɎɌɐɢɌɞɚɏɚ ɎɑɖɌ ɍɧɗɚ ɔɝɛɧɞɌəɚ ɍɚɗɑɑ ɝɚɞəɔ 

ɜɌɓɗɔɣəɧɡ ɎɑɥɑɝɞɎ ɐɗɫ ɘɌɖɜɚɝɖɚɛɔɣɑɝɖɚɕ 

ɔ/ɔɗɔ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚɕ ɎɔɓɟɌɗɔɓɌɢɔɔ ɝɚɝɟ-

ɐɔɝɞɚɏɚ ɜɟɝɗɌ [21]. Ȯ ɛɑɜɎɟɪ ɚɣɑɜɑɐɨ, ɝɗɑɐɟɑɞ 

ɚɞɘɑɞɔɞɨ, ɣɞɚ, ɛɚ ɘəɑəɔɪ S. Grabherr et al. Ɏɑ-

ɥɑɝɞɎɌ, ɔɝɛɚɗɨɓɟɑɘɧɑ ɐɗɫ ɔɓɟɣɑəɔɫ ɖɜɚɎɑəɚɝ-

əɧɡ ɝɚɝɟɐɚɎ, Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɔɡ ɛɜɔɜɚɐɧ 

ɘɚɒəɚ ɜɌɓɐɑɗɔɞɨ əɌ 6 ɏɜɟɛɛ [22]:  

Å ɖɚɜɛɟɝɖɟɗɫɜəɧɑ ɛɜɑɛɌɜɌɞɧ, ɛɜɔɏɚɞɚɎ-

ɗɑəəɧɑ əɌ ɚɝəɚɎɑ ɒɑɗɌɞɔəɌ ɔɗɔ ɌɏɌɜɌ,  

Å ɖɚɜɛɟɝɖɟɗɫɜəɧɑ ɛɜɑɛɌɜɌɞɧ, ɛɜɔɏɚɞɚɎ-

ɗɑəəɧɑ əɌ ɚɝəɚɎɑ Ɏɚɐəɚɏɚ ɜɌɝɞɎɚɜɌ,  

Å ɘɌɝɗɫəɧɑ ɜɌɝɞɎɚɜɧ,  

Å ɎɚɐɚɜɌɝɞɎɚɜɔɘɧɑ ɛɜɑɛɌɜɌɞɧ,  

Å ɎɑɥɑɝɞɎɌ ɐɗɫ ɛɜɔɏɚɞɚɎɗɑəɔɫ ɝɗɑɛɖɚɎ,  

Å ɝɘɑɤɌəəɧɑ. 

Ȯ ɝɎɚɑɕ ɝɞɌɞɨɑ ɌɎɞɚɜɧ əɌ ɚɝəɚɎɌəɔɔ 

ɌəɌɗɔɓɌ ɗɔɞɑɜɌɞɟɜɧ ɐɚɝɞɌɞɚɣəɚ ɛɚɐɜɚɍəɚ ɚɛɔ-

ɝɧɎɌɪɞ ɐɚɝɞɚɔəɝɞɎɌ ɔ əɑɐɚɝɞɌɞɖɔ ɜɌɝɝɘɌɞɜɔ-

ɎɌɑɘɧɡ ɘɑɞɚɐɔɖ ɔ ɛɜɑɛɌɜɌɞɚɎ ɐɗɫ ɔəɦɑɖɢɔɕ. 

Ƚɚɝɟɐɔɝɞɧɑ ɝɗɑɛɖɔ ɫɎɗɫɪɞɝɫ ɚɐəɔɘ 

əɌɔɍɚɗɑɑ ɛɑɜɎɧɡ ɝɛɚɝɚɍɚɎ ɚɢɑəɖɔ ɖɜɚɎɑəɚɝəɧɡ 

ɝɚɝɟɐɚɎ ɛɜɔ ȶȾ ɌəɏɔɚɏɜɌɠɔɔ. Ȱɗɫ ɩɞɚɏɚ ɘɑɞɚɐɌ 

ɔɝɛɚɗɨɓɚɎɌɗɔ ɜɌɓɗɔɣəɧɑ ɛɚ ɛɜɔɜɚɐɑ ɔ ɡɔɘɔɣɑ-

ɝɖɚɘɟ ɝɚɝɞɌɎɟ ɓɌɞɎɑɜɐɑɎɌɪɥɔɑ ɎɑɥɑɝɞɎɌ: ɜɌɓ-

ɗɔɣəɧɑ ɘɑɞɌɗɗɧ, əɌɛɜɔɘɑɜ, Ɏɔɝɘɟɞ, ɖɌɐɘɔɕ, 

ɝɚɑɐɔəɑəɔɫ əɑɕɗɚəɌ, Ɏɔəɔɗ, ɛɚɗɔɩɠɔɜəɧɑ ɝɘɚ-

ɗɧ, ɝɚɑɐɔəɑəɔɫ əɌ ɚɝəɚɎɑ ɛɚɗɔɟɜɑɞɌəɌ. ȺɐəɌɖɚ 

Ɏ ɚɝəɚɎəɚɘ ɔɝɛɚɗɨɓɚɎɌɗɌɝɨ ɝɔɗɔɖɚəɚɎɌɫ ɜɑɓɔəɌ 

ɔ ɚɖɝɔɐ ɝɎɔəɢɌ [23]. ȴɝɛɚɗɨɓɚɎɌəɔɑ ɝɔɗɔɖɚəɌ 

ɛɚɓɎɚɗɫɑɞ ɎɔɓɟɌɗɔɓɔɜɚɎɌɞɨ ɖɜɚɎɑəɚɝəɧɑ ɝɚɝɟɐɧ 

ɐɔɌɘɑɞɜɚɘ 0,1 ɘɘ ɔ ɍɚɗɑɑ [24]. ȺɝəɚɎəɧɘɔ əɑ-

ɐɚɝɞɌɞɖɌɘɔ ɐɌəəɚɏɚ ɘɑɞɚɐɌ ɫɎɗɫɪɞɝɫ ɔəɎɌɓɔɎ-

əɧɕ ɡɌɜɌɖɞɑɜ ɔɝɝɗɑɐɚɎɌəɔɫ, ɝɎɫɓɌəəɧɕ ɝ əɑɚɍ-

ɡɚɐɔɘɚɝɞɨɪ ɟɐɌɗɑəɔɫ ɚɖɜɟɒɌɪɥɔɡ ɝɚɝɟɐɧ ɞɖɌ-

əɔ, ɔ əɑɎɚɓɘɚɒəɚɝɞɨ ɔɓɟɣɑəɔɫ ɚɍɤɔɜəɧɡ ɚɍɗɌ-

ɝɞɑɕ ɔ Ɏɝɑɏɚ ɞɑɗɌ [25]. ȶ ɚɞɜɔɢɌɞɑɗɨəɧɘ ɘɚɘɑə-

ɞɌɘ ɘɚɒəɚ ɚɞəɑɝɞɔ ɞɌɖɒɑ çɟɝɌɐɖɟè ɛɚɗɟɣɑəəɚɕ 

ɘɚɐɑɗɔ ɝ ɟɘɑəɨɤɑəɔɑɘ ɐɔɌɘɑɞɜɌ ɝɚɝɟɐɚɎ Ɏɚ 

Ɏɜɑɘɫ ɓɌɞɎɑɜɐɑəɔɫ, Ɍ ɞɌɖɒɑ əɑɎɚɓɘɚɒəɚɝɞɨ 

ɝɘɧɞɨ ɔɗɔ ɟɐɌɗɔɞɨ ɎɑɥɑɝɞɎɚ ɔɓ ɝɚɝɟɐɚɎ ɐɗɫ ɛɚ-

ɝɗɑɐɟɪɥɑɏɚ ɘɚɜɠɚɗɚɏɔɣɑɝɖɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ. 

ȶɚɜɛɟɝɖɟɗɫɜəɧɑ ɛɜɑɛɌɜɌɞɧ ɝɚɝɞɚɫɞ ɔɓ 

ɣɌɝɞɔɢ ɜɑəɞɏɑəɚ-ɖɚəɞɜɌɝɞəɚɏɚ ɘɌɞɑɜɔɌɗɌ, ɖɚɞɚ-

ɜɧɕ ɚɍɧɣəɚ ɜɌɝɞɎɚɜɫɗɔ Ɏ Ɏɚɐɑ, ɔɗɔ ɝɘɑɤɔɎɌɗɔ 

ɝ ɒɑɗɌɞɔəɚɘ ɔɗɔ ɌɏɌɜɚɘ. Ȯ ɖɌɣɑɝɞɎɑ ɛɜɑɛɌɜɌ-

ɞɚɎ, ɜɌɝɞɎɚɜɫɑɘɧɡ Ɏ Ɏɚɐɑ, ɔɝɛɚɗɨɓɚɎɌɗɔ ɝɟɗɨ-

ɠɌɞ ɍɌɜɔɫ, Micropaque (Ɏɧɝɚɖɚɐɔɝɛɑɜɝəɧɕ 

ɝɟɗɨɠɌɞ ɍɌɜɔɫ), ɕɚɐɔɐ ɖɌɗɔɫ ɔ ɖɟɖɟɜɟɓəɧɕ ɝɔ-

ɜɚɛ ȶɌɜɚ. Ȭ ɐɗɫ ɜɌɝɞɎɚɜɑəɔɫ Ɏ ɒɑɗɌɞɔəɑ ɔɗɔ 

ɌɏɌɜɑ Ɏ ɚɝəɚɎəɚɘ ɔɝɛɚɗɨɓɚɎɌɗɔɝɨ ɝɟɗɨɠɌɞ ɍɌɜɔɫ 

ɔɗɔ ɖɌɗɔɕ ɕɚɐ. ȴɝɛɚɗɨɓɚɎɌəɔɑ ɒɑɗɌɞɔəɌ ɔɗɔ 

ɌɏɌɜɌ ɝɛɚɝɚɍɝɞɎɟɑɞ ɚɞɎɑɜɐɑɎɌəɔɪ ɝɘɑɝɔ ɛɚɝɗɑ 

ɑɑ ɚɡɗɌɒɐɑəɔɫ, ɛɜɔ ɩɞɚɘ əɑ əɌɜɟɤɌɑɞ ɘɔɖɜɚ-

ɝɞɜɟɖɞɟɜɟ ɝɚɝɟɐɚɎ, ɛɚɩɞɚɘɟ ɚəɔ ɛɜɔɘɑəɫɗɔɝɨ ɔ 

ɐɗɫ ɛɚɝɗɑɐɟɪɥɑɕ ɚɢɑəɖɔ ɏɔɝɞɚɗɚɏɔɣɑɝɖɔɡ ɛɜɑ-

ɛɌɜɌɞɚɎ. ȻɜɑɔɘɟɥɑɝɞɎɚɘ ɖɚɜɛɟɝɖɟɗɫɜəɧɡ ɛɜɑ-

ɛɌɜɌɞɚɎ ɫɎɗɫɑɞɝɫ ɝɛɚɝɚɍəɚɝɞɨ ɖ ɝɘɧɎɌəɔɪ ɛɚ-

ɝɘɑɜɞəɧɡ ɝɏɟɝɞɖɚɎ. 

ȮɚɐɚɜɌɝɞɎɚɜɔɘɧɑ ɖɚəɞɜɌɝɞəɧɑ ɎɑɥɑɝɞɎɌ 

ɛɜɑɐɝɞɌɎɗɫɪɞ ɝɚɍɚɕ ɛɜɑɛɌɜɌɞɧ, ɔɝɛɚɗɨɓɟɑɘɧɑ 

ɐɗɫ ɌəɏɔɚɏɜɌɠɔɔ in vivo. ȻɜɑɛɌɜɌɞɚɎ ɐɌəəɚɕ 

ɏɜɟɛɛɧ əɌ ɝɑɏɚɐəɫɤəɔɕ ɐɑəɨ ɐɚɝɞɌɞɚɣəɚ ɘəɚɏɚ. 

Ȯ ɚɛɔɝɌəɔɫɡ ɔɝɝɗɑɐɚɎɌəɔɕ əɌɔɍɚɗɑɑ ɣɌɝɞɚ 

ɎɝɞɜɑɣɌɗɚɝɨ ɛɜɔɘɑəɑəɔɑ ȶɌɜɐɔɚɏɜɌɠɔəɌ, ȯɌ-

ɝɞɜɚɏɜɌɠɔəɌ ɔ ɞ.ɛ. ȻɜɑɛɌɜɌɞɧ ɐɌəəɚɕ ɏɜɟɛɛɧ 

əɌ ɝɑɏɚɐəɫɤəɔɕ ɐɑəɨ ɜɑɐɖɚ ɔɝɛɚɗɨɓɟɪɞɝɫ ɐɗɫ 

ɛɜɚɎɑɐɑəɔɫ ɛɚɝɘɑɜɞəɚɕ ɌəɏɔɚɏɜɌɠɔɔ Ɏɓɜɚɝɗɧɡ 

ɛɌɢɔɑəɞɚɎ [26]. Ȯ ɚɝəɚɎəɚɘ ɚəɔ əɌɤɗɔ ɝɎɚɑ 

ɛɜɔɘɑəɑəɔɑ Ɏ ɔɝɝɗɑɐɚɎɌəɔɫɡ ɖɜɚɎɑəɚɝəɚɕ ɝɔ-

ɝɞɑɘɧ əɑɐɌɎəɚ ɛɚɏɔɍɤɔɡ ɛɗɚɐɚɎ ɔ ɟɘɑɜɤɔɡ əɚ-

Ɏɚɜɚɒɐɑəəɧɡ. ȶ ɛɜɑɔɘɟɥɑɝɞɎɌɘ ɐɌəəɧɡ ɛɜɑ-

ɛɌɜɌɞɚɎ ɚɞəɚɝɔɞɝɫ ɗɑɏɖɚɝɞɨ Ɏəɟɞɜɔɝɚɝɟɐɔɝɞɚɏɚ 

ɎɎɑɐɑəɔɫ ɛɜɔ ɔɝɝɗɑɐɚɎɌəɔɔ. ȺɐəɌɖɚ Ɏɑɗɔɖɚ ɖɚ-

ɗɔɣɑɝɞɎɚ əɑɏɌɞɔɎəɧɡ ɛɜɚɢɑɝɝɚɎ, ɞɌɖɔɡ ɖɌɖ 

ɍɧɝɞɜɚɑ ɛɜɚəɔɖɌəɔɑ ɛɜɑɛɌɜɌɞɌ ɓɌ ɛɜɑɐɑɗɧ ɝɚ-

ɝɟɐɌ Ɏ ɚɖɜɟɒɌɪɥɔɑ ɞɖɌəɔ, ɛɑɜɔɎɌɝɖɟɗɫɜəɧɕ 

ɚɞɑɖ, əɔɓɖɚɑ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑ ɝɚɝɟɐɚɎ, ɝɚɝɟɐɧ 

ɘɚɏɟɞ ɚɖɌɓɌɞɨɝɫ ɞɚəɨɤɑ, ɣɑɘ ɚəɔ ɑɝɞɨ əɌ ɝɌɘɚɘ 

ɐɑɗɑ ɛɜɔ Ɍɟɞɚɛɝɔɔ, əɌɗɔɣɔɑ ɌɜɞɑɠɌɖɞɚɎ ɓɌɛɚɗ-

əɑəɔɫ ɝɚɝɟɐɚɎ Ɏ ɜɑɓɟɗɨɞɌɞɑ əɌɗɔɣɔɫ Ɏ ɔɡ ɛɜɚ-

ɝɎɑɞɑ ɛɚɝɘɑɜɞəɧɡ ɝɏɟɝɞɖɚɎ. 

ȸɌɝɗɫəɧɑ ɜɌɝɞɎɚɜɧ ɔɝɛɚɗɨɓɚɎɌɗɔɝɨ ɛɜɑ-

ɔɘɟɥɑɝɞɎɑəəɚ ɐɗɫ Ɏəɟɞɜɔɝɚɝɟɐɔɝɞɧɡ ɔɝɝɗɑɐɚ-

ɎɌəɔɕ. ȹɌɔɍɚɗɑɑ ɣɌɝɞɚ ɔɝɛɚɗɨɓɚɎɌɗɔɝɨ ɗɔɛɚ-

ɠɔɗɨəɧɑ ɖɚəɞɜɌɝɞəɧɑ ɎɑɥɑɝɞɎɌ, Ɏ ɣɌɝɞəɚɝɞɔ, 

ɗɔɛɔɚɐɚɗ ɟɗɨɞɜɌ-ɠɗɪɔɐ. Ȼɚɗɚɒɔɞɑɗɨəɚɕ ɚɝɚ-

ɍɑəəɚɝɞɨɪ ɐɌəəɧɡ ɎɑɥɑɝɞɎ ɫɎɔɗɌɝɨ ɝɛɚɝɚɍ-

əɚɝɞɨ ɝɘɧɞɨ ɛɚɝɘɑɜɞəɧɑ ɝɏɟɝɞɖɔ ɔ ɝɎɑɜɞɖɔ ɛɜɔ 

ɎɎɑɐɑəɔɔ, ɝɚɡɜɌəɑəɔɑ ɔɡ Ɏəɟɞɜɔ ɝɚɝɟɐɚɎ Ɏ ɞɑ-

ɣɑəɔɑ ɐɗɔɞɑɗɨəɚɏɚ ɛɑɜɔɚɐɌ, Ɏ ɜɑɓɟɗɨɞɌɞɑ ɣɑɏɚ 

ɛɚɫɎɔɗɌɝɨ Ɏɚɓɘɚɒəɚɝɞɨ ɘəɚɏɚɩɞɌɛəɚɏɚ ɛɜɚɎɑ-

ɐɑəɔɫ ɔɝɝɗɑɐɚɎɌəɔɫ ɔ ɟɎɑɗɔɣɑəɔɫ ɔəɞɑɜɎɌɗɚɎ 

ɘɑɒɐɟ ɔəɦɑɖɢɔɫɘɔ ɐɗɫ ɐɚɝɞɔɒɑəɔɫ ɞɚɕ ɔɗɔ 

ɔəɚɕ ɢɑɗɔ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ. 

Ȯ ɜɑɓɟɗɨɞɌɞɑ ɌəɌɗɔɓɌ ɐɌəəɧɡ ɗɔɞɑɜɌɞɟɜɧ 

ɝɗɑɐɟɑɞ ɓɌɖɗɪɣɔɞɨ, ɣɞɚ ɩɠɠɑɖɞɔɎəɚɝɞɨ ɛɜɚɎɑ-

ɐɑəɔɫ ɛɚɝɘɑɜɞəɚɕ ɌəɏɔɚɏɜɌɠɔɔ Ɏɝɑɏɚ ɞɑɗɌ ɓɌ-

Ɏɔɝɔɞ ɚɞ əɑɝɖɚɗɨɖɔɡ ɚɍɝɞɚɫɞɑɗɨɝɞɎ. ȻɑɜɎɚɕ ɚɝɚ-

ɍɑəəɚɝɞɨɪ ɫɎɗɫɑɞɝɫ ɞɚ, ɣɞɚ ɛɚɝɗɑ ɝɘɑɜɞɔ ɛɜɚ-

ɝɎɑɞ ɍ·ɗɨɤɑɕ ɣɌɝɞɔ ɖɜɚɎɑəɚɝəɧɡ ɝɚɝɟɐɚɎ ɝɎɚ-

ɍɚɐɑə ɚɞ ɖɜɚɎɔ ɔɗɔ ɝɚɐɑɜɒɔɞ əɑɍɚɗɨɤɚɑ ɖɚɗɔ-

ɣɑɝɞɎɚ ɛɚɝɘɑɜɞəɧɡ ɝɏɟɝɞɖɚɎ ɖɜɚɎɔ ɔ/ɔɗɔ ɏɌɓɚɎ. 

Ȼɚɩɞɚɘɟ ɐɗɫ ɛɚɗəɚɢɑəəɚɏɚ ɔɡ ɓɌɛɚɗəɑəɔɫ ɞɜɑ-

ɍɟɑɞɝɫ ɐɚɝɞɌɞɚɣəɚ ɍɚɗɨɤɚɕ ɚɍɦɑɘ ɖɚəɞɜɌɝɞəɚɏɚ 

ɎɑɥɑɝɞɎɌ [27]. Ȯɞɚɜɧɘ ɘɚɘɑəɞɚɘ ɫɎɗɫɑɞɝɫ Ɏɧ-

ɍɚɜ əɌɔɍɚɗɑɑ ɚɛɞɔɘɌɗɨəɚɏɚ ɖɚəɞɜɌɝɞəɚɏɚ Ɏɑɥɑ-

ɝɞɎɌ, ɛɚɝɖɚɗɨɖɟ Ɏəɟɞɜɔɝɚɝɟɐɔɝɞɚɑ ɛɚɎɑɐɑəɔɑ 
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ɛɚɝɗɑɐəɑɏɚ ɓɌɎɔɝɔɞ ɚɞ ɑɏɚ ɎɔɐɌ (ɘɌɝɗɫəɧɕ, Ɏɚ-

ɐɫəɚɕ, ɖɚɜɛɟɝɖɟɗɫɜəɌɫ ɝɘɑɝɨ) ɔ ɠɔɓɔɣɑɝɖɔɡ 

ɝɎɚɕɝɞɎ (Ɏɫɓɖɚɝɞɨ, ɚɝɘɚɗɫɜəɚɝɞɨ, ɜɑəɞɏɑəɚɖɚə-

ɞɜɌɝɞəɚɝɞɨ). ȱɝɗɔ ɜɑɣɨ ɔɐɑɞ ɚ ɝɟɐɑɍəɚ-

ɘɑɐɔɢɔəɝɖɚɘ Ɏɝɖɜɧɞɔɔ, ɞɚ ɐɚ ɎɎɑɐɑəɔɫ ɖɚə-

ɞɜɌɝɞəɚɏɚ ɎɑɥɑɝɞɎɌ əɑɚɍɡɚɐɔɘɚ Ɏɓɫɞɔɑ ɚɍɜɌɓ-

ɢɚɎ (ɖɜɚɎɨ, ɘɚɣɌ, ɝɛɔəəɚɘɚɓɏɚɎɌɫ ɒɔɐɖɚɝɞɨ) 

ɐɗɫ ɞɚɖɝɔɖɚɗɚɏɔɣɑɝɖɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ. ȱɥɑ ɚɐ-

əɔɘ ɎɌɒəɧɘ ɘɚɘɑəɞɚɘ ɫɎɗɫɑɞɝɫ ɚɍɗɌɝɞɨ ɎɎɑɐɑ-

əɔɫ ɖɚəɞɜɌɝɞəɚɏɚ ɎɑɥɑɝɞɎɌ. 

Ɂɚɜɚɤɚ ɔɓɎɑɝɞəɚ, ɣɞɚ ɛɜɚɐɚɗɒɔɞɑɗɨəɚɑ 

ɟɎɑɗɔɣɑəɔɑ ɛɚɝɘɑɜɞəɚɏɚ ɛɑɜɔɚɐɌ ɝɚɛɜɚɎɚɒɐɌ-

ɑɞɝɫ ɛɚɎɧɤɑəɔɑɘ ɛɜɚəɔɢɌɑɘɚɝɞɔ ɝɚɝɟɐɔɝɞɚɕ 

ɝɞɑəɖɔ. Ȼɚɩɞɚɘɟ ɗɪɍɚɑ ɎɎɑɐɑəɔɑ ɎɚɐɚɜɌɝɞɎɚɜɔ-

ɘɚɕ ɒɔɐɖɚɝɞɔ ɛɜɔɎɚɐɔɞ ɖ ɐɚɝɞɌɞɚɣəɚ ɍɧɝɞɜɚɕ 

ɑɑ ɩɖɝɞɜɌɎɌɓɌɢɔɔ, Ɏ ɞɚɘ ɣɔɝɗɑ ɝ ɜɌɓɎɔɞɔɑɘ ɚɞɑ-

ɖɌ, ɣɞɚ ɘɚɒɑɞ ɫɎɔɞɨɝɫ ɛɜɔɣɔəɚɕ ɜɌɓɗɔɣəɧɡ Ɍɜ-

ɞɑɠɌɖɞɚɎ ɛɑɜɔɎɌɝɖɟɗɫɜəɚɕ ɞɖɌəɔ ɛɜɔ ɗɟɣɑɎɧɡ 

ɔɝɝɗɑɐɚɎɌəɔɫɡ. ȽɚɚɞɎɑɞɝɞɎɑəəɚ, ɎɚɐɚɜɌɝɞɎɚɜɔ-

ɘɧɑ ɖɚəɞɜɌɝɞəɧɑ ɎɑɥɑɝɞɎɌ ɜɑɖɚɘɑəɐɟɑɞɝɫ ɔɝ-

ɛɚɗɨɓɚɎɌɞɨ ɞɚɗɨɖɚ əɑɛɚɝɜɑɐɝɞɎɑəəɚ ɛɚɝɗɑ ɝɘɑɜ-

ɞɔ. Ȼɜɔ ɟɎɑɗɔɣɑəɔɔ ɛɜɚɐɚɗɒɔɞɑɗɨəɚɝɞɔ ɛɚ-

ɝɘɑɜɞəɚɏɚ ɛɑɜɔɚɐɌ ɢɑɗɑɝɚɚɍɜɌɓəɑɕ ɛɜɔɘɑəɫɞɨ 

ɘɌɝɗɫəɧɑ ɜɌɝɞɎɚɜɧ. Ȼɚ ɩɞɚɕ ɒɑ ɛɜɔɣɔəɑ Ɏ 

əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ ɎɚɐɚɜɌɝɞɎɚɜɔɘɧɑ ɖɚəɞɜɌɝɞ-

əɧɑ ɎɑɥɑɝɞɎɌ ɔɝɛɚɗɨɓɟɪɞɝɫ ɛɜɑɔɘɟɥɑɝɞɎɑəəɚ 

ɛɜɔ ɛɚɝɘɑɜɞəɚɕ ɞɌɜɏɑɞəɚɕ ȶȾ ɌəɏɔɚɏɜɌɠɔɔ Ɏɑ-

əɑɣəɧɡ ɝɚɝɟɐɚɎ [28].      

Ȱɗɫ ɛɜɑɐɚɞɎɜɌɥɑəɔɫ Ɏəɑɝɚɝɟɐɔɝɞɚɕ 

ɐɔɠɠɟɓɔɔ ɎɚɐɚɜɌɝɞɎɚɜɔɘɧɡ ɎɑɥɑɝɞɎ C. 

Jackowski et al. ɛɜɑɐɗɚɒɔɗɔ ɐɚɍɌɎɗɫɞɨ ɏɔɏɜɚ-

ɝɖɚɛɔɣɑɝɖɔɕ ɛɚɗɔɩɞɔɗɑəɏɗɔɖɚɗɨ Ɏ ɖɌɣɑɝɞɎɑ ɜɌɝ-

ɞɎɚɜɔɞɑɗɫ ɖɚəɞɜɌɝɞəɚɏɚ ɎɑɥɑɝɞɎɌ [29]. ȺɐəɌɖɚ, 

ɛɚ ɘəɑəɔɪ S. Grabhier et al., ɔɝɛɚɗɨɓɚɎɌəɔɑ ɞɌ-

ɖɚɕ ɝɘɑɝɔ Ɏ ɝɔɗɟ ɑɑ ɏɔɏɜɚɝɖɚɛɔɣəɚɝɞɔ ɝɛɚɝɚɍ-

ɝɞɎɟɑɞ ɚɍɎɚɐəɑəɔɪ ɝɚɝɟɐɔɝɞɚɏɚ ɜɟɝɗɌ ɔ ɝɚɚɞ-

ɎɑɞɝɞɎɑəəɚ ɘɚɒɑɞ ɝɚɛɜɚɎɚɒɐɌɞɨɝɫ ɜɌɝɞɎɚɜɑəɔ-

ɑɘ ɔɘɑɎɤɔɡɝɫ ɞɜɚɘɍɚɎ [26]. 

Ȯ ɚɞɗɔɣɔɑ ɚɞ ɎɚɐɚɜɌɝɞɎɚɜɔɘɧɡ, ɘɌɝɗɫ-

əɧɑ ɖɚəɞɜɌɝɞəɧɑ ɎɑɥɑɝɞɎɌ ɚɝɞɌɪɞɝɫ Ɏəɟɞɜɔ 

ɝɚɝɟɐɚɎ. Ȼɜɔ ɩɞɚɘ ɝɗɑɐɟɑɞ ɟɣɔɞɧɎɌɞɨ, ɣɞɚ ɓɌ-

ɛɚɗəɫɑɘɚɝɞɨ ɝɚɝɟɐɚɎ ɜɌɓɗɔɣəɚɏɚ ɖɌɗɔɍɜɌ ɓɌɎɔ-

ɝɔɞ ɚɞ Ɏɫɓɖɚɝɞɔ ɔɝɛɚɗɨɓɟɑɘɚɏɚ ɘɌɝɗɌ. Ȱɗɫ Ɏɔɓɟ-

ɌɗɔɓɌɢɔɔ ɘɔɖɜɚɢɔɜɖɟɗɫɞɚɜəɚɏɚ ɜɟɝɗɌ ɞɜɑɍɟɑɞɝɫ 

ɘɌɗɚɎɫɓɖɚɑ ɘɌɝɗɚ [30]. ȺɐəɌɖɚ ɞɌɖɔɑ ɘɌɗɚɎɫɓ-

ɖɔɑ ɘɌɝɗɫəɧɑ ɎɑɥɑɝɞɎɌ ɚɍɗɌɐɌɪɞ ɩɖɝɞɜɌɎɌɓɌ-

ɢɔɑɕ, Ɏ ɣɌɝɞəɚɝɞɔ, Ɏ ɚɍɗɌɝɞɔ ɞɌɖ əɌɓɧɎɌɑɘɧɡ 

ɛɜɚɍɗɑɘəɧɡ ɟɣɌɝɞɖɚɎ: ɒɑɗɟɐɚɣəɚ-ɖɔɤɑɣəɧɕ 

ɞɜɌɖɞ Ɏ ɟɝɗɚɎɔɫɡ ɌɟɞɚɗɔɓɌ. ȶɜɚɘɑ ɞɚɏɚ, ɔɘɑɪɞɝɫ 

ɟɖɌɓɌəɔɫ, ɣɞɚ ɘɌɗɚɎɫɓɖɔɑ ɎɑɥɑɝɞɎɌ ɘɚɏɟɞ ɔə-

ɠɔɗɨɞɜɔɜɚɎɌɞɨ ɛɚɎɜɑɒɐɑəəɧɑ ɟɣɌɝɞɖɔ Ɏ ɝɞɑə-

ɖɌɡ ɝɚɝɟɐɚɎ, Ɏɧɞɑɝəɫɫ ɛɜɔ ɩɞɚɘ ɗɔɛɔɐɧ ɔ ɝɚɚɞ-

ɎɑɞɝɞɎɑəəɚ ɔɓɘɑəɫɫ Ɏəɑɤəɔɕ Ɏɔɐ ɔ ɝɞɜɟɖɞɟɜɟ 

Ɍɞɑɜɚɝɖɗɑɜɚɞɔɣɑɝɖɔɡ ɍɗɫɤɑɖ [24].  

ȽɚɏɗɌɝəɚ ɐɌəəɧɘ ɗɔɞɑɜɌɞɟɜɧ, əɌɔɍɚɗɑɑ 

ɚɛɞɔɘɌɗɨəɧɘ ɖɚəɞɜɌɝɞəɧɘ ɎɑɥɑɝɞɎɚɘ ɐɗɫ ɛɚ-

ɝɘɑɜɞəɚɕ ȶȾ ɌəɏɔɚɏɜɌɠɔɔ ɝɣɔɞɌɑɞɝɫ Ɍəɏɔɚ-

ɠɔɗ/ɛɌɜɌɠɔəɚɎɌɫ ɘɌɝɗɫəɌɫ ɝɘɑɝɨ [27]. Ƚɗɑɐɟɑɞ 

ɞɌɖɒɑ ɚɞɘɑɞɔɞɨ, ɣɞɚ ɛɜɔ ɛɚɝɘɑɜɞəɚɘ ɎɎɑɐɑəɔɔ 

ɕɚɐ ɝɚɐɑɜɒɌɥɑɏɚ ɖɚəɞɜɌɝɞəɚɏɚ ɎɑɥɑɝɞɎɌ əɑ 

ɛɜɚɔɝɡɚɐɔɞ ɛɚɗəɚɏɚ ɑɏɚ ɜɌɝɞɎɚɜɑəɔɫ Ɏ Ɍɜɞɑɜɔ-

Ɍɗɨəɚɘ ɔ Ɏɑəɚɓəɚɘ ɝɚɝɟɐɔɝɞɚɘ ɜɟɝɗɑ. Ȼɚɩɞɚɘɟ 

ɐɚ ɎɎɑɐɑəɔɫ ɖɚəɞɜɌɝɞəɚɏɚ ɎɑɥɑɝɞɎɌ ɜɑɖɚɘɑəɐɟ-

ɑɞɝɫ ɛɜɚɎɚɐɔɞɨ ɛɜɑɐɎɌɜɔɞɑɗɨəɚɑ çɛɜɚɘɧɎɌəɔɑè 

ɖɜɚɎɑəɚɝəɧɡ ɝɚɝɟɐɚɎ. Ȯ ɝɎɚɪ ɚɣɑɜɑɐɨ ɛɜɚɘɧ-

ɎɌəɔɑ Ɏɚɐɚɕ ɝɛɚɝɚɍɝɞɎɟɑɞ ɜɌɓɎɔɞɔɪ ɛɜɔɓəɌɖɚɎ 

Ɏəɑɝɚɝɟɐɔɝɞɚɏɚ ɚɞɑɖɌ. Ȯ ɩɞɚɕ ɝɎɫɓɔ ɜɑɖɚɘɑəɐɟ-

ɑɞɝɫ ɔɝɛɚɗɨɓɚɎɌəɔɑ ɜɌɝɞɎɚɜɌ, ɝɚɝɞɚɫɥɑɏɚ ɔɓ Ɏɚ-

ɐɚɜɌɝɞɎɚɜɔɘɚɏɚ ɕɚɐ ɝɚɐɑɜɒɌɥɑɏɚ ɖɚəɞɜɌɝɞəɚɏɚ 

ɎɑɥɑɝɞɎɌ ɔ ɛɚɗɔɩɞɔɗɑəɏɗɔɖɚɗɫ (ɛɚɗɔɩɞɔɗɑəɏɗɔ-

ɖɚɗɫ 200) Ɏ ɝɚɚɞəɚɤɑəɔɔ 1:10 [31]. Ⱦɔɛ ɔɝɛɚɗɨ-

ɓɟɑɘɚɏɚ ɕɚɐ ɝɚɐɑɜɒɌɥɑɏɚ ɎɑɥɑɝɞɎɌ əɑ Ɏɗɔɫɑɞ 

əɌ ɜɑɓɟɗɨɞɌɞɧ ɔɝɝɗɑɐɚɎɌəɔɫ. ȺɝəɚɎəɚɕ ɒɑ ɖɚɘ-

ɛɚəɑəɞ ɜɌɝɞɎɚɜɌ ɐɚɗɒɑə ɍɧɞɨ ɖɜɟɛəɚɘɚɗɑɖɟ-

ɗɫɜəɧɘ, ɣɞɚɍɧ ɔɝɖɗɪɣɔɞɨ ɑɏɚ ɛɚɛɌɐɌəɔɑ Ɏɚ 

Ɏəɑɝɚɝɟɐɔɝɞɚɑ ɛɜɚɝɞɜɌəɝɞɎɚ ɝ ɛɚɝɗɑɐɟɪɥɔɘ 

ɜɌɓɎɔɞɔɑɘ ɌɜɞɑɠɌɖɞɚɎ, ɚɍɟɝɗɚɎɗɑəəɧɡ ɚɝɘɚɞɔ-

ɣɑɝɖɔɘɔ ɫɎɗɑəɔɫɘɔ. 

Ȯ ɛɜɚɢɑɝɝɑ Ɏəɑɐɜɑəɔɫ ɜɑəɞɏɑəɚɗɚɏɔɣɑ-

ɝɖɔɡ ɘɑɞɚɐɚɎ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɖɚəɞɜɌɝɞəɚɏɚ 

ɎɑɥɑɝɞɎɌ ɐɗɫ ɛɚɝɘɑɜɞəɚɏɚ ɔɓɟɣɑəɔɫ ɖɜɚɎɑəɚɝ-

əɚɕ ɝɔɝɞɑɘɧ ɍɧɗɚ ɛɜɑɐɗɚɒɑəɚ ɘəɚɒɑɝɞɎɚ ɜɌɓ-

ɗɔɣəɧɡ ɝɛɚɝɚɍɚɎ ɔɡ ɛɜɚɎɑɐɑəɔɫ. Ȯ əɌɝɞɚɫɥɑɑ 

Ɏɜɑɘɫ Ɏɧɐɑɗɫɪɞ ɐɎɌ ɚɝəɚɎəɧɡ ɞɔɛɌ ɛɚɝɘɑɜɞ-

əɚɕ ȶȾ ɌəɏɔɚɏɜɌɠɔɔ. Ȼɜɔ ɛɑɜɎɚɘ Ɏɧɛɚɗəɫɑɞɝɫ 

ɔɓɟɣɑəɔɑ ɚɞɐɑɗɨəɧɡ ɚɜɏɌəɚɎ ɛɟɞɑɘ ɎɎɑɐɑəɔɫ 

ɖɚəɞɜɌɝɞəɚɏɚ ɎɑɥɑɝɞɎɌ Ɏ ɛɔɞɌɪɥɔɑ ɝɚɝɟɐɧ ɗɔ-

ɍɚ Ɏ ɟɝɗɚɎɔɫɡ in situ, ɗɔɍɚ ɛɚɝɗɑ ɔɡ ɔɓɎɗɑɣɑəɔɫ 

ɔɓ ɞɑɗɌ. Ȼɜɔ Ɏɞɚɜɚɘ ɞɔɛɑ ɔɝɝɗɑɐɟɑɞɝɫ Ɏɑɝɨ ɚɜ-

ɏɌəɔɓɘ, ɞɚ ɑɝɞɨ ɝɑɜɐɑɣəɚ-ɝɚɝɟɐɔɝɞɌɫ ɝɔɝɞɑɘɌ Ɏ 

ɢɑɗɚɘ. 

Ȱɗɫ ɔɓɟɣɑəɔɫ ɝɚɝɟɐɚɎ ɚɞɐɑɗɨəɧɡ ɚɜɏɌəɚɎ 

ɔɗɔ ɚɍɗɌɝɞɑɕ ɞɑɗɌ ɣɌɥɑ Ɏɝɑɏɚ ɛɜɔɘɑəɫɗɚɝɨ ɜɟɣ-

əɚɑ ɎɎɑɐɑəɔɑ ɖɚəɞɜɌɝɞəɚɏɚ ɎɑɥɑɝɞɎɌ ɛɜɔ ɛɚ-

ɘɚɥɔ ɤɛɜɔɢɌ. ȰɚɝɞɌɞɚɣəɚ ɛɚɐɜɚɍəɚ ɛɚɐɚɍəɧɑ 

ɘɑɞɚɐɔɖɔ ɍɧɗɔ ɚɛɔɝɌəɧ J. Schoenmackers Ɏ 

1960 ɏɚɐɟ [20]. Ȯ ɗɔɞɑɜɌɞɟɜɑ ɔɘɑɪɞɝɫ ɟɖɌɓɌəɔɫ 

ɛɚ ɛɜɔɘɑəɑəɔɪ ɞɌɖɔɡ ɘɑɞɚɐɔɖ ɐɗɫ ɔɓɟɣɑəɔɫ 

ɚɞɐɑɗɨəɧɡ ɝɚɝɟɐɚɎ, Ɏ ɣɌɝɞəɚɝɞɔ, Ɏɑə ɛɔɥɑɎɚɐɌ, 

Ɏɑəɑɣəɧɡ Ɍɜɞɑɜɔɕ,  ɎəɟɞɜɔɘɚɓɏɚɎɧɡ Ɍɜɞɑɜɔɕ, 

ɝɛɔəəɚɘɚɓɏɚɎɧɡ Ɍɜɞɑɜɔɕ. 

ȽɣɔɞɌɑɞɝɫ, ɣɞɚ ɝɚɎɜɑɘɑəəɧɑ ɘɑɞɚɐɔɖɔ 

ɞɌɜɏɑɞəɚɕ (ɛɜɔɢɑɗɨəɚɕ) ɛɚɝɘɑɜɞəɚɕ ȶȾ Ɍəɏɔɚ-

ɏɜɌɠɔɔ, Ɏ ɣɌɝɞəɚɝɞɔ, ɝɑɜɐɢɌ, ɍɧɗɔ ɜɌɓɜɌɍɚɞɌəɧ 

Ɏ ȮɑɗɔɖɚɍɜɔɞɌəɔɔ. ȻɜɌɖɞɔɣɑɝɖɔ ɚɐəɚɎɜɑɘɑəəɚ 

Ɏ ɐɎɟɡ ɘɑɐɔɢɔəɝɖɔɡ ɢɑəɞɜɌɡ ȮɑɗɔɖɚɍɜɔɞɌəɔɔ 

(ɟəɔɎɑɜɝɔɞɑɞ ȷɑɕɝɞɑɜɌ ɔ Ⱥɖɝɠɚɜɐɝɖɔɕ ɟəɔɎɑɜ-

ɝɔɞɑɞ) ɍɧɗɔ ɔɓɟɣɑəɧ Ɏɚɓɘɚɒəɚɝɞɔ ɔɓɟɣɑəɔɫ Ɏɑ-

əɑɣəɧɡ Ɍɜɞɑɜɔɕ ɝɑɜɐɢɌ ɛɟɞɑɘ ɛɜɚɎɑɐɑəɔɫ ɛɚ-

ɝɘɑɜɞəɚɕ ȶȾ ɌəɏɔɚɏɜɌɠɔɔ ɝ ɎɎɑɐɑəɔɑɘ ɖɚə-

ɞɜɌɝɞəɚɏɚ ɎɑɥɑɝɞɎɌ Ɏ Ɏɚɝɡɚɐɫɥɟɪ Ɍɚɜɞɟ [28, 

32].  

Ȯ ɚɍɚɔɡ ɝɗɟɣɌɫɡ ɖɚəɞɜɌɝɞəɚɑ ɎɑɥɑɝɞɎɚ 

ɎɎɚɐɔɗɚɝɨ ɛɜɔ ɛɚɘɚɥɔ ɘɚɣɑɎɚɏɚ ɖɌɞɑɞɑɜɌ, ɎɎɑ-

ɐɑəəɚɏɚ Ɏ ɗɑɎɟɪ ɝɚəəɟɪ Ɍɜɞɑɜɔɪ. ȮɎɑɐɑəəɧɕ 

ɖɌɞɑɞɑɜ ɜɌɓɐɟɎɌɗɔ Ɏ Ɏɚɝɡɚɐɫɥɑɘ ɚɞɐɑɗɑ Ɍɚɜɞɧ, 

ɎɝɗɑɐɝɞɎɔɑ ɣɑɏɚ ɖɚəɞɜɌɝɞəɚɑ ɎɑɥɑɝɞɎɚ ɝɜɌɓɟ 

ɛɚɛɌɐɌɗɚ Ɏ ɚɍɗɌɝɞɨ ɖɚɜəɫ Ɍɚɜɞɧ ɔ ɓɌɞɑɘ, ɍɗɌɏɚ-

ɐɌɜɫ ɛɜɑɛɫɞɝɞɎɔɪ Ɏ Ɏɔɐɑ ɌɚɜɞɌɗɨəɚɏɚ ɔ ɘɔɞ-

ɜɌɗɨəɚɏɚ ɖɗɌɛɌəɚɎ, Ɏ Ɏɑəɑɣəɧɑ Ɍɜɞɑɜɔɔ. ȶɚə-
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ɞɜɌɝɞɚɘ ɝɗɟɒɔɗɔ ɔɝɛɚɗɨɓɟɑɘɧɑ Ɏ ɖɗɔəɔɖɑ Ɏɚɐɚ-

ɜɌɝɞɎɚɜɔɘɧɑ ɖɚəɞɜɌɝɞəɧɑ ɎɑɥɑɝɞɎɌ. Ȼɜɔ ɩɞɚɘ 

I.S. Roberts et al. ɎɎɚɐɔɗɔ ɞɚɗɨɖɚ ɖɚəɞɜɌɝɞəɚɑ 

ɎɑɥɑɝɞɎɚ, Ɍ S.L. Saunders et al. ɖɚəɞɜɌɝɞəɚɑ 

ɎɑɥɑɝɞɎɚ ɔ Ɏɚɓɐɟɡ (Ɏ ɖɌɣɑɝɞɎɑ əɑɏɌɞɔɎəɚɏɚ ɖɚə-

ɞɜɌɝɞɌ) [28, 32]. Ȯ Ⱥɖɝɠɚɜɐɝɖɚɘ ɟəɔɎɑɜɝɔɞɑɞɑ 

ɛɜɚɎɚɐɔɗɔ ɜɟɣəɚɑ ɎɎɑɐɑəɔɑ ɖɚəɞɜɌɝɞəɚɏɚ Ɏɑɥɑ-

ɝɞɎɌ, Ɍ Ɏ ɟəɔɎɑɜɝɔɞɑɞɑ ȷɑɕɝɞɑɜɌ ɐɗɫ ɩɞɚɏɚ ɔɝ-

ɛɚɗɨɓɚɎɌɗɔ ɝɞɌəɐɌɜɞəɧɕ ɌɎɞɚɘɌɞɔɣɑɝɖɔɕ ɔəɦ-

ɑɖɞɚɜ ɐɗɫ Ɏəɟɞɜɔɝɚɝɟɐɔɝɞɚɏɚ ɎɎɑɐɑəɔɫ ɜɌɝɞɎɚ-

ɜɚɎ. ȶȾ ɝɖɌəɔɜɚɎɌəɔɑ ɛɜɚɎɚɐɔɗɔ ɛɚ ɘɑɜɑ ɎɎɑ-

ɐɑəɔɫ ɖɚəɞɜɌɝɞəɚɏɚ ɎɑɥɑɝɞɎɌ, ɣɞɚ ɔɘɔɞɔɜɚɎɌɗɚ 

ɐɔəɌɘɔɣɑɝɖɟɪ ɠɌɓɟ ȶȾ ɌəɏɔɚɏɜɌɠɔɪ ɔ ɝɛɚɝɚɍ-

ɝɞɎɚɎɌɗɚ ɍɚɗɑɑ ɣɑɞɖɚɕ ɐɔɌɏəɚɝɞɔɖɑ ɝɞɑəɚɓɌ ɝɚ-

ɝɟɐɚɎ.  

ȺɍɌ ɎɧɤɑɟɖɌɓɌəəɧɡ ɘɑɞɚɐɌ ɚɖɌɓɌɗɔɝɨ 

ɐɚɝɞɌɞɚɣəɚ ɍɧɝɞɜɧɘɔ ɔ ɛɜɚɝɞɧɘɔ Ɏ ɔɝɛɚɗəɑ-

əɔɔ [28, 32]. Ȼɚɝɗɑɐɟɪɥɑɑ ɔɡ ɔɝɛɚɗɨɓɚɎɌəɔɑ Ɏ 

əɌɟɣəɧɡ ɔɝɝɗɑɐɚɎɌəɔɫɡ ɔ ɝɜɌɎəɑəɔɑ ɝ ɐɌəəɧɘɔ 

Ɍɟɞɚɛɝɔɔ ɔ ɜɑɓɟɗɨɞɌɞɌɘɔ ɏɔɝɞɚɗɚɏɔɣɑɝɖɚɏɚ ɔɓɟ-

ɣɑəɔɫ ɛɜɑɛɌɜɌɞɚɎ ɛɚɐɞɎɑɜɐɔɗɚ ɩɠɠɑɖɞɔɎəɚɝɞɨ 

ɛɚɝɘɑɜɞəɚɕ ɞɌɜɏɑɞəɚɕ ȶȾ ɌəɏɔɚɏɜɌɠɔɔ ɐɗɫ Ɏɔ-

ɓɟɌɗɔɓɌɢɔɔ ɛɚɜɌɒɑəɔɕ Ɏɑəɑɣəɧɡ Ɍɜɞɑɜɔɕ 

ɝɑɜɐɢɌ ɔ ɝɚɚɞɎɑɞɝɞɎɑəəɚ, ɐɔɌɏəɚɝɞɔɖɔ ɠɚɜɘɧ 

ɔɤɑɘɔɣɑɝɖɚɕ ɍɚɗɑɓəɔ ɝɑɜɐɢɌ [33]. Ȼɚɗɚɒɔɞɑɗɨ-

əɧɘ ɘɚɘɑəɞɚɘ ɫɎɗɫɑɞɝɫ ɞɌɖɒɑ ɔ ɞɚ, ɣɞɚ əɑ-

ɝɘɚɞɜɫ əɌ ɏɔɛɚɚɝɘɚɗɫɜəɧɑ ɝɎɚɕɝɞɎɌ ɔɝɛɚɗɨɓɟɑ-

ɘɧɡ ɖɚəɞɜɌɝɞəɧɡ ɎɑɥɑɝɞɎ, Ɏ ɚɍɚɔɡ ɔɝɝɗɑɐɚɎɌ-

əɔɫɡ ɚɞɝɟɞɝɞɎɚɎɌɗɔ ɌɜɞɑɠɌɖɞɧ Ɏ Ɏɔɐɑ ɛɑɜɔɎɌɝ-

ɖɟɗɫɜəɚɏɚ ɚɞɑɖɌ, ɣɞɚ ɌɎɞɚɜɧ ɚɍɦɫɝəɔɗɔ ɘɌɗɧɘ 

ɚɍɦɑɘɚɘ ɎɎɚɐɔɘɚɏɚ ɖɚəɞɜɌɝɞɌ.   

Ȯɞɚɜɚɕ ɞɔɛ ɛɚɝɘɑɜɞəɚɕ ȶȾ ɌəɏɔɚɏɜɌɠɔɔ 

ɜɑɖɚɘɑəɐɟɑɞɝɫ ɐɗɫ ɔɓɟɣɑəɔɫ ɝɑɜɐɑɣəɚ-

ɝɚɝɟɐɔɝɞɚɕ ɝɔɝɞɑɘɧ Ɏ ɢɑɗɚɘ, Ɏ ɣɌɝɞəɚɝɞɔ, ɛɜɔ 

ɜɌɝɛɜɚɝɞɜɌəɑəəɧɡ ɛɚɜɌɒɑəɔɫɡ [27, 31]. ȾɌɖ, Ɏ 

2005 ɏɚɐɟ C. Jackowski et al. ɝɚɚɍɥɔɗɔ ɛɜɑɐɎɌ-

ɜɔɞɑɗɨəɧɑ ɜɑɓɟɗɨɞɌɞɧ ɛɜɔɘɑəɑəɔɫ əɚɎɚɕ ɘɌɗɚ-

ɔəɎɌɓɔɎəɚɕ ɘɑɞɚɐɔɖɔ ɛɚɝɘɑɜɞəɚɕ ȶȾ Ɍəɏɔɚ-

ɏɜɌɠɔɔ Ɏɝɑɏɚ ɞɑɗɌ ɛɟɞɑɘ ɔəɦɑɖɢɔɔ ɖɚəɞɜɌɝɞəɚ-

ɏɚ ɎɑɥɑɝɞɎɌ ɣɑɜɑɓ ɖɌɞɑɞɑɜ, ɎɎɑɐɑəəɧɕ Ɏ ɍɑɐ-

ɜɑəəɟɪ Ɍɜɞɑɜɔɪ ɐɚ ɐɟɏɔ Ɍɚɜɞɧ [34]. 

ȺɜɔɏɔəɌɗɨəɧɕ ɝɛɚɝɚɍ ɛɜɚɎɑɐɑəɔɫ ɛɚ-

ɝɘɑɜɞəɚɕ ȶȾ ɌəɏɔɚɏɜɌɠɔɔ, ɓɌɖɗɪɣɌɪɥɔɕɝɫ Ɏɚ 

ɎɎɑɐɑəɔɔ ɖɚəɞɜɌɝɞəɚɏɚ ɎɑɥɑɝɞɎɌ ɛɜɔ ɛɚɘɚɥɔ 

ɌɛɛɌɜɌɞɌ ɔɝɖɟɝɝɞɎɑəəɚɏɚ ɖɜɚɎɚɚɍɜɌɥɑəɔɫ, ɍɧɗ 

ɛɜɑɐɗɚɒɑə ɫɛɚəɝɖɔɘɔ ɔɝɝɗɑɐɚɎɌɞɑɗɫɘɔ [35]. 

Ȼɚɝɧɗɚɘ ɐɗɫ ɞɌɖɚɏɚ ɛɜɔɘɑəɑəɔɫ ɛɚɝɗɟɒɔɗɚ, 

Ɏɔɐɔɘɚ ɞɚ, ɣɞɚ Ɏ ɋɛɚəɔɔ ɞɜɌɐɔɢɔɚəəɚ ɚɣɑəɨ 

əɔɓɖɌɫ ɣɌɝɞɚɞɌ ɛɌɞɚɗɚɏɚ-ɌəɌɞɚɘɔɣɑɝɖɔɡ Ɏɝɖɜɧ-

ɞɔɕ ɍɚɗɨəɧɡ. Ȯ ɩɞɚɕ ɝɎɫɓɔ Ɏ ɝɞɜɌəɑ ɑɒɑɏɚɐəɚ 

ɛɜɚɎɚɐɔɞɝɫ ɛɚɜɫɐɖɌ 20000 ɛɚɝɘɑɜɞəɧɡ ɗɟɣɑ-

Ɏɧɡ ɔɝɝɗɑɐɚɎɌəɔɕ, Ɏ ɞɚɘ ɣɔɝɗɑ, Ɏ ɖɌɣɑɝɞɎɑ 

ɝɖɜɔəɔəɏɌ ɐɗɫ Ɏɧɫɝəɑəɔɫ ɛɜɔɣɔəɧ ɝɘɑɜɞɔ ɛɌ-

ɢɔɑəɞɚɎ, ɟɘɑɜɤɔɡ Ɏ ɚɞɐɑɗɑəɔɫɡ ɜɑɌəɔɘɌɢɔɔ 

[36].  

ȹɌɔɍɚɗɑɑ ɩɠɠɑɖɞɔɎəɧɘ ɐɗɫ ɐɔɌɏəɚɝɞɔɖɔ 

ɛɚɜɌɒɑəɔɕ ɝɑɜɐɑɣəɚ-ɝɚɝɟɐɔɝɞɚɕ ɝɔɝɞɑɘɧ Ɏɝɑɏɚ 

ɞɑɗɌ ɝɣɔɞɌɑɞɝɫ ɛɚɝɘɑɜɞəɌɫ ɘəɚɏɚɩɞɌɛəɌɫ ȶȾ 

ɌəɏɔɚɏɜɌɠɔɫ. Ȯ ɍɚɗɨɤɔəɝɞɎɑ ɔɝɝɗɑɐɚɎɌəɔɕ, ɝɚ-

ɏɗɌɝəɚ ɐɌəəɧɘ ɗɔɞɑɜɌɞɟɜɧ, ɛɜɔɘɑəɫɗɌɝɨ ɜɌɓ-

ɜɌɍɚɞɌəəɌɫ S. Grabherr et al. ɘɑɞɚɐɔɖɌ 3-ɡ 

ɩɞɌɛəɚɕ ɛɚɝɘɑɜɞəɚɕ ȶȾ ɌəɏɔɚɏɜɌɠɔɔ ɛɜɔ ɛɚ-

ɘɚɥɔ ɌɛɛɌɜɌɞɌ ɔɝɖɟɝɝɞɎɑəəɚɏɚ ɖɜɚɎɚɚɍɜɌɥɑ-

əɔɫ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ Ɏ ɖɌɣɑɝɞɎɑ ɖɚəɞɜɌɝɞəɚɏɚ 

ɎɑɥɑɝɞɎɌ ɛɌɜɌɠɔəɚɎɚɏɚ ɘɌɝɗɌ, ɝɚɐɑɜɒɌɥɑɏɚ 

6% Angiofil [27]. ȴɘɑəəɚ ɐɌəəɌɫ ɘɑɞɚɐɔɖɌ ɜɑɖɚ-

ɘɑəɐɚɎɌəɌ ɜɌɍɚɣɑɕ ɏɜɟɛɛɚɕ ɛɚ ɜɌɓɜɌɍɚɞɖɑ ɘɑ-

ɞɚɐɚɎ ɛɚɝɘɑɜɞəɚɕ ɌəɏɔɚɏɜɌɠɔɔ (Technical 

Working Group Postmortem Angiography 

Methods, TWGPAM) ɐɗɫ ɛɚɝɘɑɜɞəɚɏɚ ɔɓɟɣɑəɔɫ 

ɖɜɚɎɑəɚɝəɚɏɚ ɜɟɝɗɌ. 

ȹɌ ɛɑɜɎɚɘ (ɌɜɞɑɜɔɌɗɨəɚɘ) ɩɞɌɛɑ ɞɌɖɚɏɚ 

ɔɝɝɗɑɐɚɎɌəɔɫ, ɛɚɝɗɑ ɎɎɑɐɑəɔɫ 1200 ɘɗ ɖɚə-

ɞɜɌɝɞəɚɏɚ ɎɑɥɑɝɞɎɌ Ɏ ɍɑɐɜɑəəɟɪ Ɍɜɞɑɜɔɪ ɝɚ 

ɝɖɚɜɚɝɞɨɪ 800 ɘɗ/ɘɔə, ɛɜɚɎɚɐɫɞ ȶȾ ɔɝɝɗɑɐɚɎɌ-

əɔɑ Ɍɜɞɑɜɔɕ ɏɚɗɚɎɧ, ɏɜɟɐəɚɕ ɔ ɍɜɪɤəɚɕ ɛɚɗɚ-

ɝɞɔ ɝ ɞɚɗɥɔəɚɕ ɝɜɑɓɌ 1 ɘɘ ɔ ɤɌɏɚɘ 0,8 ɘɘ. Ȱɗɫ 

ɌəɌɗɔɓɌ Ɏɑəɑɣəɧɡ ɝɚɝɟɐɚɎ ɛɜɚɎɚɐɫɞ ɝɖɌəɔɜɚ-

ɎɌəɔɑ ɝɑɜɐɢɌ ɝ ɞɚɗɥɔəɚɕ ɝɜɑɓɌ 0,8 ɘɘ ɔ ɤɌɏɚɘ 

0.4 ɘɘ. ȹɌ Ɏɞɚɜɚɘ (Ɏɑəɚɓəɚɘ) ɩɞɌɛɑ, ɛɚɝɗɑ ɎɎɑ-

ɐɑəɔɫ 1600 ɘɗ ɖɚəɞɜɌɝɞəɚɏɚ ɎɑɥɑɝɞɎɌ ɝɚ ɝɖɚɜɚ-

ɝɞɨɪ 800 ɘɗ/ɘɔə Ɏ ɍɑɐɜɑəəɟɪ Ɏɑəɟ ɛɜɚɎɚɐɫɞ 

Ɏɞɚɜɚɑ ȶȾ ɔɝɝɗɑɐɚɎɌəɔɑ. ȹɌ ɞɜɑɞɨɑɘ (ɐɔəɌɘɔɣɑ-

ɝɖɚɘ) ɩɞɌɛɑ ȶȾ ɔɝɝɗɑɐɚɎɌəɔɑ ɛɜɚɎɚɐɫɞ Ɏɚ Ɏɜɑɘɫ 

ɔɝɖɟɝɝɞɎɑəəɚɕ ɢɔɜɖɟɗɫɢɔɔ 200 ɘɗ ɖɚəɞɜɌɝɞəɚ-

ɏɚ ɎɑɥɑɝɞɎɌ, ɎɎɚɐɔɘɚɏɚ ɝɚ ɝɖɚɜɚɝɞɨɪ 500 

ɘɗ/ɘɔə Ɏ ɍɑɐɜɑəəɟɪ Ɍɜɞɑɜɔɪ ɔ ɎɧɎɚɐɔɘɚɏɚ ɔɓ 

ɍɑɐɜɑəəɚɕ Ɏɑəɧ ɛɟɞɑɘ ɝɚɓɐɌəɔɫ ɎɌɖɟɟɘɌ. 

ȺɝəɚɎəɧɘ ɘɑɝɞɚɘ ɎɎɑɐɑəɔɫ ɖɚəɞɜɌɝɞəɚ-

ɏɚ ɎɑɥɑɝɞɎɌ ɫɎɗɫɪɞɝɫ ɍɑɐɜɑəəɧɑ ɝɚɝɟɐɧ. Ȯ ɚɞ-

ɐɑɗɨəɧɡ ɝɗɟɣɌɫɡ, ɔɝɡɚɐɫ ɔɓ ɢɑɗɑɕ ɔɝɝɗɑɐɚɎɌəɔɫ, 

ɖɚəɞɜɌɝɞəɚɑ ɎɑɥɑɝɞɎɚ ɝɗɑɐɟɑɞ ɎɎɚɐɔɞɨ Ɏ ɝɚɝɟɐɧ 

ɤɑɔ (ɫɜɑɘəɟɪ Ɏɑəɟ, ɝɚəəɟɪ Ɍɜɞɑɜɔɪ) ɔɗɔ Ɏɑɜɡ-

əɑɕ ɖɚəɑɣəɚɝɞɔ (ɛɗɑɣɑɎɟɪ Ɏɑəɟ ɔ Ɍɜɞɑɜɔɪ). Ȯ 

ɝɗɟɣɌɑ ɔɝɛɚɗɨɓɚɎɌəɔɫ əɌɝɚɝɌ ɐɗɫ ɌɎɞɚɘɌɞɔɣɑ-

ɝɖɚɏɚ ɎɎɑɐɑəɔɫ ɖɚəɞɜɌɝɞəɚɏɚ ɎɑɥɑɝɞɎɌ ɝɖɚ-

ɜɚɝɞɨ ɛɚɐɌɣɔ ɛɚɝɗɑɐəɑɏɚ əɑ ɐɚɗɒəɌ ɛɜɑɎɧɤɌɞɨ 

600 ɘɗ/ɘɔə. Ȼɚɗɚɒɔɞɑɗɨəɧɘ ɘɚɘɑəɞɚɘ ɛɜɔɘɑ-

əɑəɔɫ ɘɑɞɚɐɔɖ ɎɎɑɐɑəɔɫ ɖɚəɞɜɌɝɞəɚɏɚ Ɏɑɥɑ-

ɝɞɎɌ ɝɣɔɞɌɑɞɝɫ ɔɝɛɚɗɨɓɚɎɌəɔɑ ɌɛɛɌɜɌɞɚɎ, ɛɚɓ-

Ɏɚɗɫɪɥɔɡ ɚɛɜɑɐɑɗɫɞɨ Ɏəɟɞɜɔɝɚɝɟɐɔɝɞɚɑ ɐɌɎɗɑ-

əɔɑ. ȰɌəəɚɑ ɚɍɝɞɚɫɞɑɗɨɝɞɎɚ ɔɘɑɑɞ ɎɌɒəɚɑ ɓəɌ-

ɣɑəɔɑ ɐɗɫ ɖɚɗɔɣɑɝɞɎɑəəɚɕ ɚɢɑəɖɔ ɝɞɑɛɑəɔ ɖɜɚ-

Ɏɚɛɚɞɑɜɔ, Ɏ ɣɌɝɞəɚɝɞɔ, ɛɜɔ ɞɜɌɎɘɌɡ.      

ȰɑɕɝɞɎɔɞɑɗɨəɚ, ɝɚɏɗɌɝəɚ ɐɌəəɧɘ ɗɔɞɑɜɌ-

ɞɟɜɧ, ɔɝɛɚɗɨɓɚɎɌəɔɑ ɛɚɝɘɑɜɞəɚɕ ȶȾ ɌəɏɔɚɏɜɌ-

ɠɔɔ ɚɖɌɓɌɗɚɝɨ ɎɑɝɨɘɌ ɩɠɠɑɖɞɔɎəɧɘ ɐɗɫ ɎɧɫɎ-

ɗɑəɔɫ ɚɝɚɍɑəəɚɝɞɑɕ ɜɌɓɗɔɣəɚɏɚ ɎɔɐɌ ɞɜɌɎɘɌɞɔ-

ɣɑɝɖɔɡ ɛɚɎɜɑɒɐɑəɔɕ, Ɏ ɣɌɝɞəɚɝɞɔ ɜɎɌəɚɕ ɜɌəɧ, 

ɖɚɗɚɞɚɕ ɜɌəɧ, ɍɌɗɗɔɝɞɔɣɑɝɖɚɕ ɞɜɌɎɘɧ, ɖɜɚɎɚ-

ɔɓɗɔɫəɔɫ, Ɍ ɞɌɖɒɑ ɛɌɞɚɗɚɏɔɔ ɖɜɚɎɑəɚɝəɧɡ ɝɚ-

ɝɟɐɚɎ (ɌəɑɎɜɔɓɘɧ, ɜɌɓɜɧɎɌ ɝɚɝɟɐɌ) [37, 38].   

ȹɌɔɍɚɗɑɑ ɣɌɝɞɚ ɛɚɝɘɑɜɞəɌɫ ȶȾ Ɍəɏɔɚ-

ɏɜɌɠɔɫ ɔɝɛɚɗɨɓɟɑɞɝɫ ɐɗɫ ɚɛɜɑɐɑɗɑəɔɫ ɔɝɞɚɣəɔ-

ɖɌ Ɏəɟɞɜɑəəɑɏɚ ɖɜɚɎɚɞɑɣɑəɔɫ, Ɍ ɞɌɖɒɑ ɐɔɌɏəɚ-

ɝɞɔɖɔ ɚɝɞɜɧɡ ɔ ɡɜɚəɔɣɑɝɖɔɡ ɠɚɜɘ ɛɚɜɌɒɑəɔɕ 

Ɏɑəɑɣəɧɡ Ɍɜɞɑɜɔɕ [39, 40]. Ȼɜɔ ɩɞɚɘ ɛɜɚɎɑɐɑə-

əɧɑ ɔɝɝɗɑɐɚɎɌəɔɫ ɟɍɑɐɔɞɑɗɨəɚ ɟɖɌɓɧɎɌɪɞ əɌ 

Ɏɧɝɚɖɟɪ ɐɔɌɏəɚɝɞɔɣɑɝɖɟɪ ɓəɌɣɔɘɚɝɞɨ ɛɚ-

ɝɘɑɜɞəɚɕ ȶȾ ɌəɏɔɚɏɜɌɠɔɔ ɐɗɫ ɚɛɜɑɐɑɗɑəɔɫ ɔɝ-
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ɞɚɣəɔɖɌ ɖɜɚɎɚɞɑɣɑəɔɫ. 

Ȱɗɫ ɣɑɞɖɚɏɚ ɚɛɜɑɐɑɗɑəɔɫ ɎɔɐɌ Ɏəɟɞɜɑə-

əɑɏɚ ɖɜɚɎɚɔɓɗɔɫəɔɫ ɘɚɒɑɞ ɔɝɛɚɗɨɓɚɎɌɞɨɝɫ ɔ 

ɘɑɞɚɐɔɖɌ ɛɚɝɘɑɜɞəɚɕ ȶȾ ɌəɏɔɚɏɜɌɠɔɔ, ɜɌɓɜɌ-

ɍɚɞɌəəɌɫ S.G. Ross et al. [41]. Ȱɗɫ Ɏɧɛɚɗəɑəɔɫ 

ɛɚɝɘɑɜɞəɚɕ ȶȾ ɌəɏɔɚɏɜɌɠɔɔ ɝɑɜɐɢɌ ɞɜɟɛ ɐɚɗ-

ɒɑə əɌɡɚɐɔɞɨɝɫ Ɏ ɛɚɗɚɒɑəɔɔ ɗɑɒɌ, ɣɞɚ ɛɚɓɎɚ-

ɗɫɑɞ ɐɚɍɔɞɨɝɫ ɐɚɝɞɌɞɚɣəɚɏɚ ɓɌɛɚɗəɑəɔɫ ɖɚə-

ɞɜɌɝɞəɧɘ ɎɑɥɑɝɞɎɚɘ Ɏɑəɑɣəɧɡ Ɍɜɞɑɜɔɕ (ɞɌɍɗ. 

1). Ȯ ɚɝəɚɎɑ ɐɌəəɚɕ ɘɑɞɚɐɔɖɔ ɗɑɒɔɞ ɜɌɓɐɑɗɨəɚɑ 

ɎɎɑɐɑəɔɑ ɖɚəɞɜɌɝɞəɚɏɚ ɎɑɥɑɝɞɎɌ Ɏ ɌɜɞɑɜɔɌɗɨ-

əɚɑ ɔ Ɏɑəɚɓəɚɑ ɜɟɝɗɚ. Ȯ ɍɚɗɨɤɔəɝɞɎɑ ɝɗɟɣɌɑɎ 

ɖɚəɞɜɌɝɞəɚɑ ɎɑɥɑɝɞɎɚ ɝəɌɣɌɗɌ ɎɎɚɐɔɞɝɫ Ɍɜɞɑ-

ɜɔɌɗɨəɟɪ ɝɔɝɞɑɘɟ ɔ Ɏɚ Ɏɞɚɜɟɪ ɚɣɑɜɑɐɨ - Ɏ Ɏɑ-

əɚɓəɟɪ ɝɔɝɞɑɘɟ. Ȼɜɔ ɛɚɐɚɓɜɑəɔɔ əɌ ɔɓɘɑəɑəɔɫ 

Ɏɑəɚɓəɚɏɚ ɐɌɎɗɑəɔɫ, Ɏ ɣɌɝɞəɚɝɞɔ, Ɏ ɟɝɗɚɎɔɫɡ 

ȾɉȷȬ ɔɗɔ ɜɌɓɜɧɎɌ əɔɒəɑɕ ɛɚɗɚɕ Ɏɑəɧ, ɖɚə-

ɞɜɌɝɞəɚɑ ɎɑɥɑɝɞɎɚ ɎɎɚɐɔɞɝɫ ɝəɌɣɌɗɌ Ɏ Ɏɑəɚɓ-

əɟɪ ɝɔɝɞɑɘɟ. ȹɑɚɍɡɚɐɔɘɧɘ ɟɝɗɚɎɔɑɘ ɟɝɛɑɤəɚ-

ɏɚ ɛɜɚɎɑɐɑəɔɫ ȶȾ ɌəɏɔɚɏɜɌɠɔɔ ɫɎɗɫɑɞɝɫ ɐɜɑəɔ-

ɜɚɎɌəɔɑ ɛɜɚɞɔɎɚɛɚɗɚɒəɚɕ ɝɚɝɟɐɔɝɞɚɕ ɝɔɝɞɑɘɧ 

Ɏɚ Ɏɜɑɘɫ ɎɎɑɐɑəɔɫ ɖɚəɞɜɌɝɞəɚɏɚ ɎɑɥɑɝɞɎɌ ɝ 

ɢɑɗɨɪ ɛɚɐɐɑɜɒɌəɔɫ ɝɚɚɞɎɑɞɝɞɎɟɪɥɑɏɚ Ɏəɟɞɜɔ-

ɝɚɝɟɐɔɝɞɚɏɚ ɐɌɎɗɑəɔɫ. 

Ȯ ɐɜɟɏɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɏɜɟɛɛɌ ɟɣɑəɧɡ ɔɓ 

ɟəɔɎɑɜɝɔɞɑɞɌ ɏ. ȾɔɍɌ (ɋɛɚəɔɫ) ɔɓɟɣɔɗɌ 10 

əɌɍɗɪɐɑəɔɕ ɗɑɞɌɗɨəɧɡ ɝɟɍɌɜɌɡəɚɔɐɌɗɨəɧɡ 

ɖɜɚɎɚɔɓɗɔɫəɔɕ [42]. Ƚ ɢɑɗɨɪ ɞɚɣəɚɏɚ ɎɧɫɎɗɑəɔɫ 

ɘɑɝɞɌ ɛɚɎɜɑɒɐɑəɔɫ ɝɚɝɟɐɌ ɔ ɔɝɖɗɪɣɑəɔɫ Ɍɜɞɑ-

ɠɌɖɞɚɎ, ɝɎɫɓɌəəɧɡ ɝ ɓɌɞɑɖɌəɔɑɘ ɖɚəɞɜɌɝɞəɚɏɚ 

ɎɑɥɑɝɞɎɌ Ɏ ɛɑɜɔɎɌɝɖɟɗɫɜəɧɑ ɞɖɌəɔ, G. Inokuchi 

et al. ɜɌɓɜɌɍɚɞɌɗɔ ɚɜɔɏɔəɌɗɨəɟɪ ɘɑɞɚɐɔɖɟ çɐɔ-

əɌɘɔɣɑɝɖɚɕ ɢɑɜɑɍɜɌɗɨəɚɕ ɌəɏɔɚɏɜɌɠɔɔè [42]. 

Ȼɜɔ ɩɞɚɘ ɌɎɞɚɜɧ əɑɝɖɚɗɨɖɚ ɜɌɓ ɝɖɌəɔɜɚɎɌɗɔ 

ɚɐəɟ ɔ ɞɟ ɒɑ ɚɍɗɌɝɞɨ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɛɚ ɘɑɜɑ 

ɎɎɑɐɑəɔɫ ɖɚəɞɜɌɝɞəɚɏɚ ɎɑɥɑɝɞɎɌ Ɏɚ Ɏəɟɞɜɑəəɔɑ 

ɝɚəəɧɑ ɔ ɛɚɓɎɚəɚɣəɧɑ Ɍɜɞɑɜɔɔ, ɣɞɚɍɧ ɓɌɠɔɖ-

ɝɔɜɚɎɌɞɨ ɗɚɖɌɗɔɓɌɢɔɪ ɘɑɝɞɌ əɌɣɌɗɨəɚɏɚ Ɏɧɡɚ-

ɐɌ ɖɚəɞɜɌɝɞəɚɏɚ ɎɑɥɑɝɞɎɌ ɓɌ ɛɜɑɐɑɗɧ ɝɚɝɟɐɌ. 

ȰɌəəɧɕ ɘɑɞɚɐ ɛɚɝɘɑɜɞəɚɕ ȶȾ ɌəɏɔɚɏɜɌɠɔɔ 

ɚɖɌɓɌɗɝɫ ɩɠɠɑɖɞɔɎəɧɘ ɐɗɫ ɎɧɫɎɗɑəɔɫ Ɍəɑ-

Ɏɜɔɓɘ ɎəɟɞɜɔɘɚɓɏɚɎɧɡ Ɍɜɞɑɜɔɕ ɔ ɖɜɚɎɚɞɑɣɑəɔɫ 

ɔɓ əɔɡ. ȺɐəɌɖɚ ɝɌɘɔ ɌɎɞɚɜɧ ɚɞɘɑɞɔɗɔ ɜɫɐ 

ɚɏɜɌəɔɣɑəɔɕ ɛɜɔɘɑəɑəɔɫ ɜɌɓɜɌɍɚɞɌəəɚɕ ɘɑɞɚ-

ɐɔɖɔ, ɛɚɓɎɚɗɫɪɥɑɕ ɎɔɓɟɌɗɔɓɔɜɚɎɌɞɨ ɗɔɤɨ ɚɍ-

ɗɌɝɞɨ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ, Ɍ əɑ Ɏɝɪ ɝɚɝɟɐɔɝɞɟɪ ɝɔ-

ɝɞɑɘɟ. ȭɚɗɑɑ ɞɚɏɚ, ɐɌəəɌɫ ɘɑɞɚɐɔɖɌ əɑ ɛɚɓɎɚɗɫ-

ɑɞ ɞɌɖɒɑ ɎɧɫɎɗɫɞɨ ɛɌɞɚɗɚɏɔɪ ɛɜɚɖɝɔɘɌɗɨəɧɡ 

ɚɞɐɑɗɚɎ Ɏəɟɞɜɑəəɑɕ ɝɚəəɚɕ ɔ ɛɚɓɎɚəɚɣəɚɕ Ɍɜ-

ɞɑɜɔɕ ɚɞəɚɝɔɞɑɗɨəɚ ɘɑɝɞɌ ɎɎɑɐɑəəɚɏɚ ɖɌɞɑɞɑɜɌ 

ɝ ɖɚəɞɜɌɝɞəɧɘ ɎɑɥɑɝɞɎɚɘ [42]. 

ȮɑɝɨɘɌ ɔəɞɑɜɑɝəɚɑ əɌɍɗɪɐɑəɔɑ ɍɧɗɚ 

ɛɜɑɐɝɞɌɎɗɑəɚ C. Pomara et al., Ɏ ɖɚɞɚɜɚɘ ɚɛɔɝɌ-

əɧ ɜɑɓɟɗɨɞɌɞɧ ɛɚɝɘɑɜɞəɚɕ ȶȾ ɌəɏɔɚɏɜɌɠɔɔ ɛɚ 

ɎɧɫɎɗɑəɔɪ ɘɌɝɝɔɎəɚɏɚ ɝɘɑɜɞɑɗɨəɚɏɚ ɖɜɚɎɚɔɓ-

ɗɔɫəɔɫ ɔɓ ɛɚɝɞɞɜɌɎɘɌɞɔɣɑɝɖɚɕ ɛɝɑɎɐɚɌəɑɎɜɔɓ-

ɘɧ ɛɜɌɎɚɕ ɚɍɥɑɕ ɝɚəəɚɕ Ɍɜɞɑɜɔɔ ɟ 38-ɗɑɞəɑɏɚ 

ɘɟɒɣɔəɧ, ɛɚɐɞɎɑɜɒɐɑəəɧɑ ɛɜɔ ɛɚɝɗɑɐɟɪɥɑɘ 

Ɍɟɞɚɛɝɔɕəɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ [43].  

ȰɑɕɝɞɎɔɞɑɗɨəɚ, Ɍɟɞɚɛɝɔɕəɚɑ ɔɓɟɣɑəɔɑ, 

ɖɌɖ ɎɑɥɑɝɞɎɌ, ɞɌɖ ɔ ɝɚɝɟɐɚɎ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ 

ɝɚɛɜɫɒɑəɚ ɝ ɜɫɐɚɘ ɚɍɦɑɖɞɔɎəɧɡ ɞɜɟɐəɚɝɞɑɕ. 

ȹɌɔɍɚɗɑɑ ɌɖɞɟɌɗɨəɚ ɩɞɚ ɛɜɔ ɔɝɝɗɑɐɚɎɌəɔɔ ɞɑɗ 

ɛɚɏɔɍɤɔɡ ɛɗɚɐɚɎ ɔ ɟɘɑɜɤɔɡ əɚɎɚɜɚɒɐɑəəɧɡ 

[44]. ȶ ɝɚɒɌɗɑəɔɪ, əɌ ɛɚɝɘɑɜɞəɧɡ ȶȾ ɞɚɘɚ-

ɏɜɌɘɘɌɡ ɛɗɚɐɚɎ ɔ ɟɘɑɜɤɔɡ əɚɎɚɜɚɒɐɑəəɧɡ ɚɞ-

ɝɟɞɝɞɎɟɑɞ ɣɑɞɖɌɫ ɐɔɠɠɑɜɑəɢɔɜɚɎɖɌ ɘɑɒɐɟ ɝɑ-

ɜɧɘ ɔ ɍɑɗɧɘ ɎɑɥɑɝɞɎɚɘ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ. Ȯ ɞɚ 

ɒɑ Ɏɜɑɘɫ ɛɜɚɎɑɐɑəɔɑ ɛɚɝɘɑɜɞəɚɕ ȶȾ ɌəɏɔɚɏɜɌ-

ɠɔɔ ɝɟɥɑɝɞɎɑəəɧɘ ɚɍɜɌɓɚɘ ɟɗɟɣɤɌɑɞ ɎɔɓɟɌɗɔ-

ɓɔɓɌɢɔɪ ɚɝɚɍɑəəɚɝɞɑɕ ɝɞɜɚɑəɔɫ ɔ ɜɫɐɌ ɛɌɞɚɗɚ-

ɏɔɣɑɝɖɔɡ ɛɜɚɢɑɝɝɚɎ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ. ȾɌɖ, ɛɚ-

ɝɘɑɜɞəɌɫ ȶȾ ɝ ɎəɟɞɜɔɌɜɞɑɜɔɌɗɨəɧɘ ɎɎɑɐɑəɔɑɘ 

ɖɚəɞɜɌɝɞəɚɏɚ ɎɑɥɑɝɞɎɌ ɛɚɓɎɚɗɫɑɞ ɛɜɚɎɑɝɞɔ 

ɐɔɠɠɑɜɑəɢɔɜɚɎɖɟ ɝɑɜɚɏɚ ɔ ɍɑɗɚɏɚ ɎɑɥɑɝɞɎɌ, Ɍ 

ɞɌɖɒɑ ɎɔɓɟɌɗɔɓɔɜɚɎɌɞɨ ɝɚɝɟɐɔɝɞɟɪ ɝɑɞɨ ɏɚɗɚɎ-

əɚɏɚ ɘɚɓɏɌ Ɏ ɚɞɗɔɣɔɑ ɚɞ əɌɞɔɎəɚɕ ɛɚɝɘɑɜɞəɚɕ 

ȶȾ. Ȯ ɜɑɓɟɗɨɞɌɞɑ ɎɔɓɟɌɗɔɓɔɜɟɪɞɝɫ ɐɌɒɑ əɑ-

ɍɚɗɨɤɔɑ ɌəɑɎɜɔɓɘɧ, Ɏ ɣɌɝɞəɚɝɞɔ, ɝɚɝɟɐɚɎ Ȯɔɗ-

ɗɔɓɔɑɎɌ ɖɜɟɏɌ, Ɍ ɞɌɖɒɑ ɚɍɗɑɏɣɌɑɞɝɫ ɐɔɠɠɑɜɑə-

ɢɔɌɗɨəɌɫ ɐɔɌɏəɚɝɞɔɖɌ ɎɔɐɌ ɖɜɚɎɚɔɓɗɔɫəɔɫ 

(ɩɛɔɐɟɜɌɗɨəɚɏɚ, ɝɟɍɐɟɜɌɗɨəɚɏɚ, ɝɟɍɌɜɌɡəɚɔ-

ɐɌɗɨəɚɏɚ ɔɗɔ ɎəɟɞɜɔɘɚɓɏɚɎɚɏɚ).  

Ƚɗɑɐɟɑɞ ɟɞɚɣəɔɞɨ, ɣɞɚ ɛɚɝɘɑɜɞəɧɑ ȶȾ 

ɔɓɚɍɜɌɒɑəɔɫ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ Ɏɚ ɘəɚɏɚɘ ɛɚɡɚ-

ɒɔ əɌ ɛɜɔɒɔɓəɑəəɧɑ ɌəɏɔɚɏɜɌɠɔɣɑɝɖɔɑ ɖɌɜ-

ɞɔəɧ, ɚɐəɌɖɚ ɚəɔ əɑ Ɏ ɛɚɗəɚɕ ɘɑɜɑ ɚɞɜɌɒɌɪɞ 

ɚɝɚɍɑəəɚɝɞɔ ɝɚɝɟɐɔɝɞɚɏɚ ɜɟɝɗɌ in vivo. ȴɓɎɑɝɞ-

əɚ, ɣɞɚ ɝɟɍɌɜɌɡəɚɔɐɌɗɨəɚɑ ɖɜɚɎɚɔɓɗɔɫəɔɑ ɝɚ-

ɛɜɚɎɚɒɐɌɑɞɝɫ ɜɌɓɎɔɞɔɑɘ ɝɛɌɓɘɌ ɚɖɜɟɒɌɪɥɔɡ 

ɝɚɝɟɐɚɎ, ɖɚɞɚɜɧɕ ɔɝɣɑɓɌɑɞ ɛɚɝɗɑ ɝɘɑɜɞɔ. Ƚɚɚɞ-

ɎɑɞɝɞɎɑəəɚ ɛɜɔ ɛɚɝɘɑɜɞəɚɕ ȶȾ ɌəɏɔɚɏɜɌɠɔɔ Ɏ 

ɞɌɖɔɡ ɝɗɟɣɌɫɡ ɍɟɐɑɞ ɚɞɘɑɣɌɞɨɝɫ ɖɌɜɞɔəɌ əɚɜ-

ɘɌɗɨəɚɕ ɝɚɝɟɐɔɝɞɚɕ ɝɔɝɞɑɘɧ ɞɖɌəɔ ɘɚɓɏɌ. 

ȹɌɜɫɐɟ ɝ ɩɞɔɘ, ɛɚɗəɌɫ ɚɍɝɞɜɟɖɢɔɫ ɝɚɝɟɐɚɎ ɏɚ-

ɗɚɎəɚɏɚ ɘɚɓɏɌ, ɚɍɟɝɗɚɎɗɑəəɌɫ ɎɧɜɌɒɑəəɧɘ 

ɞɜɌɎɘɌɞɔɣɑɝɖɔɘ ɚɞɑɖɚɘ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ, ɍɟɐɑɞ 

ɐɚɝɞɌɞɚɣəɚ ɡɚɜɚɤɚ ɎɔɓɟɌɗɔɓɔɜɚɎɌɞɨɝɫ ɛɜɔ ɛɚ-

ɝɘɑɜɞəɚɕ ȶȾ ɌəɏɔɚɏɜɌɠɔɔ ɔ əɑ ɚɛɜɑɐɑɗɫɑɞɝɫ Ɏɚ 

Ɏɜɑɘɫ Ɍɟɞɚɛɝɔɔ.  

ȶ əɑɚɝɛɚɜɔɘɧɘ ɐɚɝɞɚɔəɝɞɎɌɘ ɛɚɝɘɑɜɞ-

əɚɕ ȶȾ ɌəɏɔɚɏɜɌɠɔɔ ɝɗɑɐɟɑɞ ɞɌɖɒɑ ɚɞəɑɝɞɔ ɔ 

Ɏɚɓɘɚɒəɚɝɞɨ ɎɔɓɟɌɗɔɓɌɢɔɔ Ɏəɟɞɜɑəəɔɡ ɝɚəəɧɡ 

ɔ ɛɚɓɎɚəɚɣəɧɡ Ɍɜɞɑɜɔɕ, ɖɚɞɚɜɧɑ, ɖ ɝɚɒɌɗɑəɔɪ, 

ɚɣɑəɨ ɜɑɐɖɚ ɔɝɝɗɑɐɟɪɞɝɫ ɛɜɔ ɞɜɌɐɔɢɔɚəəɚɘ 

ɛɌɞɚɗɚɏɚ-ɌəɌɞɚɘɔɣɑɝɖɚɘ Ɏɝɖɜɧɞɔɔ. ȴɘɑəəɚ ɛɚ-

ɩɞɚɘɟ əɌɔɍɚɗɨɤɔɕ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɕ ɩɠɠɑɖɞ ɛɚ 

ɝɜɌɎəɑəɔɪ ɝ ɞɜɌɐɔɢɔɚəəɧɘ Ɍɟɞɚɛɝɔɕəɧɘ ɔɝ-

ɝɗɑɐɚɎɌəɔɑɘ ɚɞɘɑɣɌɗɝɫ ɛɜɔ ɛɚɜɌɒɑəɔɔ ɝɚɝɟɐɚɎ 

ɘɑɗɖɚɏɚ ɖɌɗɔɍɜɌ ɔɗɔ ɜɌɝɛɚɗɚɒɑəəɧɡ Ɏ ɞɜɟɐəɚ-

ɐɚɝɞɟɛəɧɡ ɐɗɫ Ɏɝɖɜɧɞɔɫ ɌəɌɞɚɘɔɣɑɝɖɔɡ ɚɍɗɌ-

ɝɞɫɡ. 

Ƚɜɑɐɔ ɛɚɜɌɒɑəɔɕ ɖɜɟɛəɧɡ ɝɚɝɟɐɚɎ 

əɑɚɍɡɚɐɔɘɚ ɟɖɌɓɌɞɨ ɔ əɌ ɜɌɓɎɔɞɔɑ ɜɌɝɝɗɌɔɎɌ-

ɪɥɑɕ ɌəɑɎɜɔɓɘɧ Ɍɚɜɞɧ, ɫɎɗɫɪɥɑɕɝɫ ɠɌɞɌɗɨ-

əɧɘ ɚɝɗɚɒəɑəɔɑɘ ɜɫɐɌ ɓɌɍɚɗɑɎɌəɔɕ ɏɜɟɐəɚɏɚ ɔ 

ɍɜɪɤəɚɏɚ ɚɞɐɑɗɌ Ɍɚɜɞɧ. Ȯ ɗɔɞɑɜɌɞɟɜɑ ɔɘɑɪɞɝɫ 

ɛɟɍɗɔɖɌɢɔɔ, ɟɖɌɓɧɎɌɪɥɔɑ əɌ ɩɠɠɑɖɞɔɎəɚɝɞɨ 

ɛɚɝɘɑɜɞəɚɕ ȶȾ ɐɗɫ ɐɔɌɏəɚɝɞɔɖɔ ɛɚɐɚɍəɚɏɚ ɝɚ-

ɝɞɚɫəɔɫ, Ɍ ɞɌɖɒɑ ɚɛɜɑɐɑɗɑəɔɫ ɚɝɚɍɑəəɚɝɞɑɕ ɞɌ-
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əɌɞɚɏɑəɑɓɌ. ȾɌɖ, ɜɫɐ ɌɎɞɚɜɚɎ ɟɖɌɓɧɎɌɪɞ əɌ Ɏɔ-

ɓɟɗɔɓɌɢɔɪ ɜɌɝɝɗɌɔɎɌɪɥɑɕ ɌəɑɎɜɔɓɘɧ Ɏɚɝɡɚ-

ɐɫɥɑɏɚ ɚɞɐɑɗɌ Ɍɚɜɞɧ ɝ ɜɌɓɎɔɞɔɑɘ ɏɑɘɚɞɌɘɛɚəɌ-

ɐɧ ɛɚɗɚɝɞɔ ɛɑɜɔɖɌɜɐɌ ɛɜɔ əɌɞɔɎəɚɕ ȶȾ [45]. 

ȺɐəɌɖɚ ɍɚɗɑɑ ɩɠɠɑɖɞɔɎəɧɘ, ɛɚ ɘəɑəɔɪ S. Bello 

et al., ɘɚɒɑɞ ɍɧɞɨ ɛɜɚɎɑɐɑəɔɑ ɛɚɝɘɑɜɞəɚɕ ȶȾ 

ɌəɏɔɚɏɜɌɠɔɔ, ɛɚɓɎɚɗɔɎɤɑɕ ɌɎɞɚɜɌɘ ɎɧɫɎɔɞɨ ɟ 

72 -ɗɑɞəɑɏɚ ɘɟɒɣɔəɧ ɏɑɘɚɛɑɜɔɖɌɜɐ Ɏ ɜɑɓɟɗɨɞɌɞɑ 

ɜɌɓɜɧɎɌ ɓɌɐəɑɕ ɝɞɑəɖɔ ɗɑɎɚɏɚ ɒɑɗɟɐɚɣɖɌ, ɣɞɚ 

ɍɧɗɚ ɛɚɐɞɎɑɜɒɐɑəɚ Ɏɚ Ɏɜɑɘɫ ɛɚɝɗɑɐɟɪɥɑɕ 

Ɍɟɞɚɛɝɔɔ [46].   

ȿɍɑɐɔɞɑɗɨəɧɘ ɐɚɖɌɓɌɞɑɗɨɝɞɎɚɘ əɑɚɍɡɚ-

ɐɔɘɚɝɞɔ ɛɜɚɎɑɐɑəɔɫ ɛɚɝɘɑɜɞəɚɕ ȶȾ ɌəɏɔɚɏɜɌ-

ɠɔɔ Ɏ ɝɗɟɣɌɫɡ ɗɑɞɌɗɨəɚɏɚ ɖɜɚɎɚɞɑɣɑəɔɫ ɘɚɒɑɞ 

ɝɗɟɒɔɞɨ ɔɝɝɗɑɐɚɎɌəɔɑ C. Palmiere et al. [47]. ȬɎ-

ɞɚɜɧ ɛɜɑɐɝɞɌɎɔɗɔ ɜɑɓɟɗɨɞɌɞɧ ɝɜɌɎəɔɞɑɗɨəɚɏɚ 

ɌəɌɗɔɓɌ ɐɌəəɧɡ ɛɜɔɒɔɓəɑəəɚɕ ɔ ɛɚɝɘɑɜɞəɚɕ 

ȶȾ ɌəɏɔɚɏɜɌɠɔɔ, Ɍ ɞɌɖɒɑ Ɍɟɞɚɛɝɔɕəɚɏɚ ɔɝɝɗɑ-

ɐɚɎɌəɔɫ. ȹɌɔɍɚɗɑɑ ɩɠɠɑɖɞɔɎəɧɘ ɚɖɌɓɌɗɚɝɨ 

ɛɜɚɎɑɐɑəɔɑ ɛɚɝɘɑɜɞəɚɕ ɘəɚɏɚɩɞɌɛəɚɕ ȶȾ Ɍə-

ɏɔɚɏɜɌɠɔɔ, ɛɚɓɎɚɗɔɎɤɑɕ Ɏ 8 ɔɓ 9 ɔɓɟɣɑəəɧɡ 

əɌɍɗɪɐɑəɔɕ ɎɧɫɎɔɞɨ ɔ ɟɝɞɌəɚɎɔɞɨ ɞɚɣəɧɕ ɔɝ-

ɞɚɣəɔɖ ɖɜɚɎɚɞɑɣɑəɔɫ, Ɏ ɣɌɝɞəɚɝɞɔ, ɔɝɞɚɣəɔɖɌ-

ɘɔ ɝɞɌɗɔ: ɛɜɌɎɌɫ ɛɑɣɑəɚɣəɌɫ Ɍɜɞɑɜɔɫ, ɎɑɞɎɔ 

ɝɜɑɐəɑɕ ɘɚɓɏɚɎɚɕ Ɍɜɞɑɜɔɔ, Ɏɑɜɡəɑɕ ɍɜɧɒɑɑɣ-

əɚɕ Ɍɜɞɑɜɔɔ, Ɏəɟɞɜɑəəɑɕ ɛɚɐɎɓɐɚɤəɚɕ Ɍɜɞɑɜɔɔ 

ɔ Ɏɑəɧ, ɛɚɓɌɐɔɗɚɍɖɚɎɧɑ ɝɚɝɟɐɧ. Ȯ ɞɚ Ɏɜɑɘɫ ɖɌɖ 

Ɍɟɞɚɛɝɔɕəɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɛɜɑɐɚɝɞɌɎɔɗɚ ɔɝɣɑɜ-

ɛɧɎɌɪɥɟɪ ɔəɠɚɜɘɌɢɔɪ ɞɚɗɨɖɚ Ɏ 3 ɔɓ 8 ɩɞɔɡ 

əɌɍɗɪɐɑəɔɕ, ɏɐɑ ɔɘɑɗɚɝɨ ɛɚɜɌɒɑəɔɑ ɐɚɝɞɌɞɚɣəɚ 

ɖɜɟɛəɧɡ ɝɚɝɟɐɚɎ (Ɏɑɜɡəɔɕ ɝɌɏɔɞɞɌɗɨəɧɕ ɝɔəɟɝ, 

Ɍɜɞɑɜɔɚ-ɎɑəɚɓəɌɫ ɘɌɗɨɠɚɜɘɌɢɔɫ ɝɚɝɟɐɚɎ ɏɚ-

ɗɚɎəɚɏɚ ɘɚɓɏɌ ɔ ɘəɚɒɑɝɞɎɑəəɧɑ ɜɌɓɜɧɎɧ ɝɑɗɑ-

ɓɑəɖɔ). Ƚɞɚɗɨ ɎɧɝɚɖɌɫ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ɛɚ-

ɝɘɑɜɞəɚɕ ȶȾ ɌəɏɔɚɏɜɌɠɔɔ ɚɍɟɝɗɚɎɗɑəɌ, ɛɚ ɘəɑ-

əɔɪ ɌɎɞɚɜɚɎ, ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɝɞɌəɐɌɜɞɔɓɚɎɌə-

əɚɏɚ ɛɜɚɞɚɖɚɗɌ ɘəɚɏɚɩɞɌɛəɚɕ ȶȾ ɌəɏɔɚɏɜɌɠɔɔ ɝ 

ɐɚɝɞɌɞɚɣəɚ Ɏɧɝɚɖɚɕ ɖɚəɢɑəɞɜɌɢɔɑɕ ɖɚəɞɜɌɝɞ-

əɚɏɚ ɎɑɥɑɝɞɎɌ, Ɍ ɞɌɖɒɑ ɖɚɗɗɑɖɞɔɎəɧɘ ɌəɌɗɔɓɚɘ 

ɛɚɗɟɣɑəəɧɡ ɞɚɘɚɏɜɌɘɘ (ɜɌɐɔɚɗɚɏɚɘ, ɝɛɑɢɔɌɗɔ-

ɓɔɜɟɪɥɔɘɝɫ ɛɚ ɝɚɝɟɐɔɝɞɚɕ ɛɌɞɚɗɚɏɔɔ, əɑɕɜɚ-

ɜɑəɞɏɑəɚɗɚɏɚɘ ɔ ɝɟɐɘɑɐɩɖɝɛɑɜɞɚɘ, ɝɛɑɢɔɌɗɔɓɔ-

ɜɟɪɥɔɘɝɫ ɛɚ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɑ) [27].   

ȶ ɛɚɗɚɒɔɞɑɗɨəɧɘ ɘɚɘɑəɞɌɘ ɛɚɝɘɑɜɞəɚɕ 

ȶȾ ɌəɏɔɚɏɜɌɠɔɔ ɝɗɑɐɟɑɞ ɚɞəɑɝɞɔ Ɏɚɓɘɚɒəɚɝɞɨ 

ɎɧɫɎɗɑəɔɫ ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ ɔɓɘɑəɑəɔɕ Ɏ ɝɚɝɟɐɌɡ 

ɛɚɝɗɑ ɛɜɚɎɑɐɑəəɧɡ ɝɚɝɟɐɔɝɞɧɡ ɚɛɑɜɌɢɔɕ. ȾɌɖ, 

B. Vogel et al. ɛɜɚɎɑɗɔ ɌəɌɗɔɓ ɜɑɓɟɗɨɞɌɞɚɎ ɛɜɚ-

Ɏɑɐɑəəɧɡ ɛɚɝɘɑɜɞəɧɡ ȶȾ ɔ ȶȾ ɌəɏɔɚɏɜɌɠɔɔ 

ɛɚɝɗɑ ɞɜɌəɝɝɚɝɟɐɔɝɞɧɡ ɖɌɜɐɔɚɗɚɏɔɣɑɝɖɔɡ Ɏɘɑ-

ɤɌɞɑɗɨɝɞɎ ɔ ɚɛɑɜɌɢɔɕ əɌ ɝɑɜɐɢɑ [48, 49]. Ȼɚ-

ɐɚɍəɧɑ ɔɝɝɗɑɐɚɎɌəɔɫ ɛɜɔɚɍɜɑɞɌɪɞ ɚɝɚɍɚɑ ɓəɌ-

ɣɑəɔɑ ɐɗɫ ɚɛɜɑɐɑɗɑəɔɫ ɛɜɔɣɔə ɜɌɓɎɔɞɔɫ 

ɚɝɗɚɒəɑəɔɕ ɔ ɗɑɞɌɗɨəɚɏɚ ɔɝɡɚɐɌ, Ɏ ɞɚɘ ɣɔɝɗɑ 

ɎɧɫɎɗɑəɔɫ ɞɌɖ əɌɓɧɎɌɑɘɧɡ ɫɞɜɚɏɑəɔɕ. ȹɌ ɚɝ-

əɚɎɌəɔɔ ɛɜɚɎɑɐɑəəɚɕ ɛɚɝɘɑɜɞəɚɕ ȶȾ ɞɑɗ ɍɚɗɨ-

əɧɡ, ɛɚɏɔɍɤɔɡ ɛɚɝɗɑ ɖɚɜɚəɌɜɚɏɜɌɠɔɔ, ɖɚɜɚ-

əɌɜəɚɕ ɌəɏɔɚɛɗɌɝɞɔɖɔ, ɟɝɞɌəɚɎɖɔ ɝɞɑəɞɚɎ Ɏ Ɏɑ-

əɑɣəɧɑ Ɍɜɞɑɜɔɔ, ɞɜɌəɝɌɜɞɑɜɔɌɗɨəɚɕ ɔɘɛɗɌəɞɌ-

ɢɔɔ ɖɗɌɛɌəɌ ɝɑɜɐɢɌ ɔ ɟɝɞɌəɚɎɖɔ ɖɌɜɐɔɚɝɞɔɘɟ-

ɗɫɞɚɜɌ B.Vogel et al. ɟɝɞɌəɚɎɔɗɔ ɛɜɔɓəɌɖɔ 

ɛɜɑɐɧɐɟɥɑɏɚ ɎɎɑɐɑəɔɫ ɖɚəɞɜɌɝɞəɚɏɚ ɎɑɥɑɝɞɎɌ, 

əɌɗɔɣɔɑ ɖɜɚɎɚɔɓɗɔɫəɔɕ, Ɏ ɣɌɝɞəɚɝɞɔ, Ɏ ɛɚɗɚɝɞɔ 

ɛɑɜɔɖɌɜɐɌ, ɛɗɑɎɜɌɗɨəɚɕ ɛɚɗɚɝɞɔ, ɝɜɑɐɚɝɞɑəɔɔ, 

ɔ ɔɡ ɚɍɦɑɘ, Ɍ ɞɌɖɒɑ ɝɖɚɛɗɑəɔɫ ɎɚɓɐɟɡɌ Ɏ ɛɜɚ-

ɝɎɑɞɑ ɝɚɝɟɐɚɎ [48]. Ȼɚɝɗɑ ɛɚɝɘɑɜɞəɚɕ ȶȾ Ɍəɏɔɚ-

ɏɜɌɠɔɔ ɛɚɫɎɔɗɔɝɨ ɐɚɛɚɗəɔɞɑɗɨəɧɑ ɝɎɑɐɑəɔɫ Ɏ 

ɚɞəɚɤɑəɔɔ ɔɝɞɚɣəɔɖɌ ɖɜɚɎɚɞɑɣɑəɔɫ, ɚɖɖɗɪɓɔɔ 

Ɏɑəɑɣəɧɡ Ɍɜɞɑɜɔɕ, ɛɜɔɖɜɧɞɚɕ ɔ ɔɝɞɔəəɚɕ 

ɛɑɜɠɚɜɌɢɔɔ, Ɍ ɞɌɖɒɑ ɐɔɝɠɟəɖɢɔɔ ɔɘɛɗɌəɞɔ-

ɜɚɎɌəəɚɏɚ ɖɗɌɛɌəɌ. 

ȮɑɝɨɘɌ ɛɑɜɝɛɑɖɞɔɎəɧɘɔ ɝɗɑɐɟɑɞ ɝɣɔɞɌɞɨ 

ɔɝɝɗɑɐɚɎɌəɔɫ, əɌɛɜɌɎɗɑəəɧɑ əɌ ɛɚɝɘɑɜɞəɟɪ 

ɐɔɌɏəɚɝɞɔɖɟ ɜɌɓɗɔɣəɧɡ ɠɚɜɘ ɔɤɑɘɔɣɑɝɖɚɕ ɍɚ-

ɗɑɓəɔ ɝɑɜɐɢɌ, ɡɌɜɌɖɞɑɜɔɓɟɪɥɑɕɝɫ əɌɔɍɚɗɑɑ Ɏɧ-

ɝɚɖɔɘɔ ɛɚɖɌɓɌɞɑɗɫɘɔ ɓɌɍɚɗɑɎɌɑɘɚɝɞɔ ɔ ɝɘɑɜɞ-

əɚɝɞɔ [50]. ȹɑɝɚɘəɑəəɚ, ɣɞɚ Ɏ ɚɝəɚɎɑ ɚɍɦɑɖɞɔɎ-

əɚɕ ɛɚɝɘɑɜɞəɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɔɤɑɘɔɣɑɝɖɚɕ ɍɚ-

ɗɑɓəɔ ɝɑɜɐɢɌ ɗɑɒɌɞ ɜɑɓɟɗɨɞɌɞɧ ɘɌɖɜɚɝɖɚɛɔɣɑ-

ɝɖɚɏɚ ɔ ɏɔɝɞɚɗɚɏɔɣɑɝɖɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɝɑɜɐɢɌ 

ɔ Ɏɑəɑɣəɧɡ Ɍɜɞɑɜɔɕ, ɛɚɓɎɚɗɫɪɥɔɑ ɟɝɞɌəɚɎɔɞɨ 

əɑ ɞɚɗɨɖɚ ɖɚəɖɜɑɞəɟɪ ɠɚɜɘɟ, əɚ ɔ ɚɝɚɍɑəəɚɝɞɔ 

ɜɌɓɎɔɞɔɫ ɓɌɍɚɗɑɎɌəɔɫ, Ɏ ɣɌɝɞəɚɝɞɔ, ɔəɠɌɜɖɞɌ 

ɘɔɚɖɌɜɐɌ.  

ȻɚɝɘɑɜɞəɌɫ ɗɟɣɑɎɌɫ ɎɔɓɟɌɗɔɓɌɢɔɫ ɛɚɜɌ-

ɒɑəɔɕ ɝɑɜɐɢɌ Ɏ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ ɎɚɓɘɚɒəɌ ɖɌɖ 

ɛɜɔ ɛɚɝɘɑɜɞəɚɕ ȶȾ ɌəɏɔɚɏɜɌɠɔɔ Ɏɝɑɏɚ ɞɑɗɌ, ɞɌɖ 

ɔ ɞɌɜɏɑɞəɚɕ ɖɚɜɚəɌɜəɚɕ ȶȾ ɌəɏɔɚɏɜɌɠɔɔ.  

K. Michaud et al. ɛɜɚɎɑɗɔ ɝɜɌɎəɔɞɑɗɨəɧɕ ɌəɌɗɔɓ 

ɩɠɠɑɖɞɔɎəɚɝɞɔ ȶȾ ɔ ȶȾ ɌəɏɔɚɏɜɌɠɔɔ ɐɗɫ ɛɚ-

ɝɘɑɜɞəɚɏɚ ɔɓɟɣɑəɔɫ 23 əɌɍɗɪɐɑəɔɕ ɎəɑɓɌɛəɚɕ 

ɝɑɜɐɑɣəɚɕ ɝɘɑɜɞɔ, ɝɎɫɓɌəəɧɡ ɝ Ɍɞɑɜɚɝɖɗɑɜɚɓɚɘ 

Ɏɑəɑɣəɧɡ Ɍɜɞɑɜɔɕ [38]. Ȯ ɜɑɓɟɗɨɞɌɞɑ ɛɚɝɘɑɜɞ-

əɚɕ ȶȾ Ɏ 18 ɝɗɟɣɌɫɡ ɍɧɗ ɎɧɫɎɗɑə ɖɌɗɨɢɔəɚɓ Ɏɑ-

əɑɣəɧɡ Ɍɜɞɑɜɔɕ, Ɏ ɞɚɘ ɣɔɝɗɑ Ɏ 12 əɌɍɗɪɐɑəɔɫɡ 

ɚɛɜɑɐɑɗɫɗɔɝɨ ɛɜɔɓəɌɖɔ ɞɜɚɘɍɚɓɌ Ɍɜɞɑɜɔɕ. Ȼɚ-

ɝɘɑɜɞəɌɫ ȶȾ ɌəɏɔɚɏɜɌɠɔɫ ɚɖɌɓɌɗɌɝɨ ɍɚɗɑɑ ɩɠ-

ɠɑɖɞɔɎəɚɕ, Ɏ ɣɌɝɞəɚɝɞɔ, ɓɌ ɝɣɑɞ ɚɢɑəɖɔ ɝɞɑɛɑ-

əɔ ɝɞɑəɚɓɌ ɔ ɚɖɖɗɪɓɔɔ ɝɚɝɟɐɚɎ. Ȯ 13 əɌɍɗɪɐɑ-

əɔɫɡ, ɝɚɏɗɌɝəɚ ɜɑɓɟɗɨɞɌɞɌɘ Ɍɟɞɚɛɝɔɕəɚɏɚ ɔɝ-

ɝɗɑɐɚɎɌəɔɫ, ɍɧɗ ɐɔɌɏəɚɝɞɔɜɚɎɌə ɚɝɞɜɧɕ ɞɜɚɘ-

ɍɚɓ, ɚɍɟɝɗɚɎɗɑəəɧɕ ɜɌɓɜɧɎɚɘ (Ɏ 7 ɝɗɟɣɌɫɡ) ɔɗɔ 

ɩɜɚɓɔɑɕ (Ɏ 6 ɝɗɟɣɌɫɡ) Ɍɞɑɜɚɝɖɗɑɜɚɞɔɣɑɝɖɚɕ 

ɍɗɫɤɖɔ. Ȯɚ Ɏɝɑɡ ɩɞɔɡ 13 ɝɗɟɣɌɫɡ ɛɚɝɘɑɜɞəɌɫ ȶȾ 

ɌəɏɔɚɏɜɌɠɔɫ ɎɧɫɎɔɗɌ ɔɓɘɑəɑəəɧɑ ɟɣɌɝɞɖɔ Ɏɑ-

əɑɣəɧɡ Ɍɜɞɑɜɔɕ, ɣɞɚ ɝɛɚɝɚɍɝɞɎɚɎɌɗɚ ɛɚɝɗɑɐɚɎɌ-

ɞɑɗɨəɚɘɟ ɍɚɗɑɑ ɞɥɌɞɑɗɨəɚɘɟ ɔɡ ɘɚɜɠɚɗɚɏɔɣɑ-

ɝɖɚɘɟ ɔɝɝɗɑɐɚɎɌəɔɪ. ȶɜɚɘɑ ɞɚɏɚ, Ɏ 5 ɔɓ Ɏɧɤɑ-

ɟɖɌɓɌəəɧɡ 13 əɌɍɗɪɐɑəɔɕ ɍɧɗɚ ɚɞɘɑɣɑəɚ ɛɚ-

Ɏɧɤɑəɔɑ ȶȾ ɛɗɚɞəɚɝɞɔ ɘɔɚɖɌɜɐɌ, ɝɣɔɞɌɪɥɑɑɝɫ 

ɖɚɝɎɑəəɧɘ ɛɜɔɓəɌɖɚɘ ɔɤɑɘɔɣɑɝɖɚɏɚ ɛɚɜɌɒɑ-

əɔɫ.       

ȺɣɌɏɚɎɚɑ ɛɚɎɧɤɑəɔɑ ȶȾ ɛɗɚɞəɚɝɞɔ ɘɔɚ-

ɖɌɜɐɌ ɍɧɗɚ ɞɌɖɒɑ ɓɌɜɑɏɔɝɞɜɔɜɚɎɌəɚ ɔ C. 

Palmiere et al., ɖɚɞɚɜɧɑ ɛɜɚɎɑɗɔ ɌəɌɗɔɓ 150 

əɌɍɗɪɐɑəɔɕ ɛɚɝɘɑɜɞəɚɕ ȶȾ ɌəɏɔɚɏɜɌɠɔɔ ɐɗɫ 

ɎɧɫɎɗɑəɔɫ ɞɜɚɘɍɚɓɌ Ɏɑəɑɣəɧɡ Ɍɜɞɑɜɔɕ [51]. Ȯ 

ɜɫɐɑ əɌɍɗɪɐɑəɔɕ ɞɌɖɚɑ ɛɚɎɧɤɑəɔɑ ɛɗɚɞəɚɝɞɔ 

ɚɞɘɑɣɌɗɚɝɨ ɛɜɔ ɎɧɫɎɗɑəɔɔ ɐɑɠɑɖɞɌ ɓɌɛɚɗəɑəɔɫ 

ɖɚəɞɜɌɝɞəɧɘ ɎɑɥɑɝɞɎɚɘ Ɏɑəɑɣəɧɡ Ɍɜɞɑɜɔɕ ɛɜɔ 
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ɚɞɝɟɞɝɞɎɔɔ ɖɚɗɗɌɞɑɜɌɗɨəɧɡ ɝɚɝɟɐɚɎ, Ɍ ɞɌɖɒɑ 

ɛɜɔ ɛɚɗəɚɘ ɐɑɠɑɖɞɑ ɓɌɛɚɗəɑəɔɫ ɛɜɔ əɌɗɔɣɔɔ 

ɖɚɗɗɌɞɑɜɌɗɑɕ. Ȼɚ ɘəɑəɔɪ ɌɎɞɚɜɚɎ, ɞɌɖɔɑ ɟɣɌɝɞ-

ɖɔ ɛɚɎɧɤɑəəɚɕ ɛɗɚɞəɚɝɞɔ ɘɚɏɗɔ ɚɞɜɌɒɌɞɨ ɜɌɓ-

Ɏɔɞɔɑ ɔəɠɌɜɖɞɌ ɘɔɚɖɌɜɐɌ, ɣɞɚ, ɚɐəɌɖɚ, əɑ ɛɚɐ-

ɞɎɑɜɐɔɗɚɝɨ ɛɜɔ ɏɔɝɞɚɗɚɏɔɣɑɝɖɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ 

ɞɖɌəɔ ɝɑɜɐɢɌ [51]. Ȯ ɩɞɚɕ ɝɎɫɓɔ, əɑɚɍɡɚɐɔɘɚ 

ɟɞɚɣəɔɞɨ, ɣɞɚ ɞɚɣəɌɫ ɐɔɌɏəɚɝɞɔɖɌ ɛɚɜɌɒɑəɔɕ 

ɘɔɚɖɌɜɐɌ, Ɏ ɞɚɘ ɣɔɝɗɑ ɎɧɫɎɗɑəəɧɡ ɛɜɔ ɛɚ-

ɝɘɑɜɞəɚɕ ȶȾ ɌəɏɔɚɏɜɌɠɔɔ, ɎɚɓɘɚɒəɌ ɗɔɤɨ ɛɜɔ 

ɏɔɝɞɚɗɚɏɔɣɑɝɖɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ, ɎɖɗɪɣɌɪɥɑɘ Ɏ 

ɜɫɐɑ ɝɗɟɣɌɑɎ ɏɔɝɞɚɡɔɘɔɣɑɝɖɔɕ ɔ ɏɔɝɞɚɩəɓɔɘɌ-

ɞɔɣɑɝɖɔɕ ɌəɌɗɔɓ ɛɜɑɛɌɜɌɞɚɎ.  

ȽɗɑɐɚɎɌɞɑɗɨəɚ, ɛɜɚɎɑɐɑəɔɑ ɛɚɝɘɑɜɞəɚɕ 

ȶȾ ɌəɏɔɚɏɜɌɠɔɔ ɛɚɓɎɚɗɫɑɞ ɐɚɝɞɌɞɚɣəɚ ɣɑɞɖɚ 

ɐɔɌɏəɚɝɞɔɜɚɎɌɞɨ ɚɝɞɜɧɕ ɞɜɚɘɍɚɓ Ɏɑəɑɣəɧɡ Ɍɜ-

ɞɑɜɔɕ, ɡɚɞɫ ɛɜɔ ɩɞɚɘ əɑ ɔɝɖɗɪɣɌɑɞɝɫ ɔɓɘɑəɑəɔɑ 

ɑɏɚ ɗɚɖɌɗɔɓɌɢɔɔ ɎɝɗɑɐɝɞɎɔɑ ɝɘɑɥɑəɔɫ ɎɎɚɐɔ-

ɘɧɘ ɖɚəɞɜɌɝɞəɧɘ ɎɑɥɑɝɞɎɚɘ [38, 47]. Ȯ ɩɞɚɕ 

ɝɎɫɓɔ, ɛɚ ɘəɑəɔɪ K. Michaud et al., ɝɗɑɐɟɑɞ 

ɛɜɚɎɚɐɔɞɨ ɛɚɝɘɑɜɞəɟɪ ȶȾ ɌəɏɔɚɏɜɌɠɔɪ, ɛɜɔ 

ɖɚɞɚɜɚɕ  ɚɞɝɟɞɝɞɎɟɪɞ ɘɌəɔɛɟɗɫɢɔɔ əɌ Ɏɑəɑɣ-

əɧɡ Ɍɜɞɑɜɔɫɡ, ɛɚɝɖɚɗɨɖɟ ɖɚəɞɜɌɝɞəɚɑ ɎɑɥɑɝɞɎɚ 

ɎɎɚɐɔɞɝɫ ɛɚɐ əɔɓɖɔɘ ɐɌɎɗɑəɔɑɘ ɣɑɜɑɓ ɖɌɞɑɞɑɜ 

Ɏ ɍɑɐɜɑəəɟɪ Ɍɜɞɑɜɔɪ [38]. 

ȽɟɥɑɝɞɎɑəəɧɘ ɖɚɘɛɚəɑəɞɚɘ ɗɪɍɚɏɚ 

Ɍɟɞɚɛɝɔɕəɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɫɎɗɫɑɞɝɫ ɔɓɘɑɜɑəɔɑ 

ɜɌɓɘɑɜɚɎ ɔ ɘɌɝɝɧ Ɏəɟɞɜɑəəɔɡ ɚɜɏɌəɚɎ ɝ ɛɚɝɗɑ-

ɐɟɪɥɔɘ ɔɡ ɝɜɌɎəɑəɔɑɘ ɝ əɚɜɘɌɞɔɎəɧɘɔ ɐɌə-

əɧɘɔ. ȼɌəɑɑ əɌɘɔ ɟɒɑ ɍɧɗɔ ɛɜɔɎɑɐɑəɧ ɐɌəəɧɑ 

ɗɔɞɑɜɌɞɟɜɧ, ɝɎɔɐɑɞɑɗɨɝɞɎɟɪɥɔɑ ɚ ɐɚɝɞɌɞɚɣəɚ 

ɣɑɞɖɚɘ ɚɛɜɑɐɑɗɑəɔɔ ɜɌɓɘɑɜɚɎ ɔ ɘɌɝɝɧ ɚɜɏɌəɚɎ 

ɟ ɛɚɏɔɍɤɔɡ ɛɗɚɐɚɎ ɔ ɟɘɑɜɤɔɡ əɚɎɚɜɚɒɐɑəəɧɡ 

ɛɜɔ ɛɚɝɘɑɜɞəɚɕ ȸȼȾ [52].  

R. Troxler et al. ɔɓɟɣɔɗɔ ɩɠɠɑɖɞɔɎəɚɝɞɨ 

ɛɚɝɘɑɜɞəɚɕ ȶȾ ɌəɏɔɚɏɜɌɠɔɔ ɐɗɫ ɚɢɑəɖɔ ɐɔɌ-

ɘɑɞɜɌ Ɍɚɜɞɧ ɔ ɜɌɓɘɑɜɚɎ ɜɌɓɗɔɣəɧɡ ɚɞɐɑɗɚɎ 

ɝɑɜɐɢɌ [53]. ȬɎɞɚɜɧ ɔɝɝɗɑɐɚɎɌɗɔ ɞɑɗɌ ɛɚɏɔɍɤɔɡ 

39 ɘɟɒɣɔə ɔ 11 ɒɑəɥɔə ɝɜɑɐəɔɘ ɎɚɓɜɌɝɞɚɘ 

58,2Ñ18,3 ɔ ɝɜɑɐəɔɘ ɓəɌɣɑəɔɑɘ ɔəɐɑɖɝɌ ɘɌɝɝɧ 

ɞɑɗɌ 27,2Ñ4,8. ȴəɞɑɜɎɌɗ ɘɑɒɐɟ ɖɚəɝɞɌɞɌɢɔɑɕ 

ɝɘɑɜɞɔ ɔ ɛɚɝɘɑɜɞəɧɘ ȶȾ ɔɝɝɗɑɐɚɎɌəɔɑɘ ɝɚ-

ɝɞɌɎɗɫɗ 1,4Ñ0,7 ɐəɫ, ɘɑɒɐɟ ȶT ɔ ɝɟɐɑɍəɚ-

ɘɑɐɔɢɔəɝɖɔɘ Ɏɝɖɜɧɞɔɑɘ ð 0,6Ñ0,2 ɐəɫ. Ȼɚ-

ɝɘɑɜɞəɚɑ ȶȾ ɔɝɝɗɑɐɚɎɌəɔɑ ɎɖɗɪɣɌɗɚ əɌɞɔɎəɟɪ 

ȶȾ ɔ ȶȾ ɌəɏɔɚɏɜɌɠɔɪ. Ȼɚɝɗɑɐəɫɫ ɛɜɚɎɚɐɔɗɌɝɨ 

ɛɟɞɑɘ ɎɎɑɐɑəɔɫ ɝɘɑɝɔ 3,5 ɗ ɛɌɜɌɠɔəɚɎɚɏɚ ɘɌɝ-

ɗɌ ɔ 6% ɖɚəɞɜɌɝɞəɚɏɚ ɎɑɥɑɝɞɎɌ (ȬəɏɔɚɠɔɗɌ) 

ɛɜɔ ɛɚɘɚɥɔ ɘɚɐɔɠɔɢɔɜɚɎɌəəɚɏɚ ɌɛɛɌɜɌɞɌ ɔɝ-

ɖɟɝɝɞɎɑəəɚɏɚ ɖɜɚɎɚɚɍɜɌɥɑəɔɫ ɛɚ ɎɧɤɑɚɛɔɝɌə-

əɚɕ ɘɑɞɚɐɔɖɑ S. Grabherr et al., ɝɚɝɞɚɫɥɑɕ ɔɓ 3 

ɩɞɌɛɚɎ: ɌɜɞɑɜɔɌɗɨəɚɏɚ, Ɏɑəɚɓəɚɏɚ ɔ ɐɔəɌɘɔɣɑ-

ɝɖɚɏɚ [27]. ȹɌ ɖɌɒɐɚɘ ɩɞɌɛɑ ȶȾ ɔɝɝɗɑɐɚɎɌəɔɫ 

ɛɜɚɎɚɐɔɗɚɝɨ ɔɓɘɑɜɑəɔɑ ɐɔɌɘɑɞɜɌ Ɍɚɜɞɧ (Ɏ əɔɝ-

ɡɚɐɫɥɑɕ ɣɌɝɞɔ ɏɜɟɐəɚɏɚ ɚɞɐɑɗɌ Ɍɚɜɞɧ ɔ ɍɜɪɤ-

əɚɘ ɚɞɐɑɗɑ Ɍɚɜɞɧ), ɞɚɗɥɔəɧ ɝɞɑəɚɖ ɝɑɜɐɢɌ 

(ɛɜɌɎɚɏɚ ɔ ɗɑɎɚɏɚ ɒɑɗɟɐɚɣɖɚɎ, ɘɑɒɒɑɗɟɐɚɣɖɚ-

Ɏɚɕ ɛɑɜɑɏɚɜɚɐɖɔ), ɐɔɌɘɑɞɜɌ ɛɚɗɚɝɞɑɕ ɝɑɜɐɢɌ 

(ɛɜɌɎɧɡ ɔ ɗɑɎɧɡ ɒɑɗɟɐɚɣɖɚɎ ɔ ɛɜɑɐɝɑɜɐɔɕ), Ɍ 

ɞɌɖɒɑ ɜɌɝɝɣɔɞɧɎɌɗɔ ɝɑɜɐɑɣəɚ-ɞɚɜɌɖɌɗɨəɚɕ ɚɞ-

əɚɤɑəɔɑ, ɖɚɞɚɜɚɑ ɝɚɚɞəɚɝɔɗɔ ɝ ɘɌɝɝɚɕ ɝɑɜɐɢɌ.    

Ȯ ɜɑɓɟɗɨɞɌɞɑ ɛɜɚɎɑɐɑəəɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ R. 

Troxler et al. ɟɝɞɌəɚɎɔɗɔ ɓəɌɣɔɘɧɑ ɖɚɜɜɑɗɫɢɔɔ 

ɛɜɔ ɔɓɘɑɜɑəɔɔ ɐɔɌɘɑɞɜɚɎ ɏɜɟɐəɚɕ ɔ ɍɜɪɤəɚɕ 

ɣɌɝɞɔ Ɍɚɜɞɧ [53]. ȹɌɔɍɚɗɑɑ Ɏɧɝɚɖɔɑ ɓəɌɣɑəɔɫ 

ɛɚɖɌɓɌɞɑɗɑɕ ɚɞɘɑɣɌɗɔɝɨ ɛɜɔ ɐɔəɌɘɔɣɑɝɖɚɘ 

ɩɞɌɛɑ ɛɚɝɘɑɜɞəɚɕ ȶȾ ɌəɏɔɚɏɜɌɠɔɔ. Ȯ ɞɚ ɒɑ 

Ɏɜɑɘɫ ɔɘɑɗɌɝɨ ɝɗɌɍɧɑ ɖɚɜɜɑɗɫɢɔɔ ɘɑɒɐɟ ɐɌə-

əɧɘɔ ɛɚɝɘɑɜɞəɚɕ ȶȾ ɌəɏɔɚɏɜɌɠɔɔ ɔ ɜɑɓɟɗɨɞɌ-

ɘɔ Ɍɟɞɚɛɝɔɔ ɛɜɔ ɚɛɜɑɐɑɗɑəɔɔ ɞɚɗɥɔəɧ ɝɞɑəɚɖ 

ɔ ɐɔɌɘɑɞɜɚɎ ɛɚɗɚɝɞɑɕ ɝɑɜɐɢɌ. ȬɎɞɚɜɧ ɞɌɖɒɑ 

ɎɧɫɎɔɗɔ ɓəɌɣɔɘɟɪ ɖɚɜɜɑɗɫɢɔɪ ɘɑɒɐɟ ɘɌɝɝɚɕ 

ɝɑɜɐɢɌ, ɟɝɞɌəɚɎɗɑəəɚɕ Ɏɚ Ɏɜɑɘɫ Ɏɝɖɜɧɞɔɫ, ɔ 

ɘɌɖɝɔɘɌɗɨəɧɘ ɐɔɌɘɑɞɜɚɘ ɝɑɜɐɢɌ, ɔɓɘɑɜɑəəɧɘ 

ɛɜɔ ɐɔəɌɘɔɣɑɝɖɚɘ ɩɞɌɛɑ ɛɚɝɘɑɜɞəɚɕ ȶȾ Ɍəɏɔɚ-

ɏɜɌɠɔɔ, ɔ ɚɞɝɟɞɝɞɎɔɑɘ ɖɚɜɜɑɗɫɢɔɔ ɘɑɒɐɟ ɘɌɝ-

ɝɚɕ ɝɑɜɐɢɌ ɔ ɝɑɜɐɑɣəɚ-ɞɚɜɌɖɌɗɨəɧɘ ɚɞəɚɤɑəɔ-

ɑɘ. Ȼɚɝɗɑɐəɔɕ ɠɌɖɞ ɍɧɗ ɞɌɖɒɑ ɓɌɜɑɏɔɝɞɜɔɜɚ-

ɎɌə ɔ M. Jotterand et al. ɛɜɔ ɝɚɛɚɝɞɌɎɗɑəɔɔ 

ɐɌəəɧɡ ɛɚɝɘɑɜɞəɚɕ ȶȾ ɔ ɜɑɓɟɗɨɞɌɞɚɎ ɝɟɐɑɍəɚ-

ɘɑɐɔɢɔəɝɖɔɡ Ɏɝɖɜɧɞɔɕ ɗɪɐɑɕ, ɛɚɏɔɍɤɔɡ Ɏ Ɏɚɓ-

ɜɌɝɞɑ ɚɞ 18 ɐɚ 89 ɗɑɞ (ɝɜɑɐəɔɕ ɎɚɓɜɌɝɞ - 41Ñ15,9 

ɏ) [54]. 

ȺɐəɌɖɚ əɌ ɚɝəɚɎɌəɔɔ ɛɜɚɎɑɐɑəəɧɡ ɔɝ-

ɝɗɑɐɚɎɌəɔɕ R. Troxler et al. ɐɑɗɌɪɞ ɚɍɚɝəɚɎɌə-

əɚɑ ɓɌɖɗɪɣɑəɔɑ ɚɍ ɩɠɠɑɖɞɔɎəɚɝɞɔ ɛɚɝɘɑɜɞəɚɕ 

ȶȾ ɌəɏɔɚɏɜɌɠɔɔ, ɚɝɚɍɑəəɚ ɐɔəɌɘɔɣɑɝɖɚɕ ɠɌɓɧ, 

ɐɗɫ ɚɢɑəɖɔ ɝɚɝɞɚɫəɔɫ Ɍɚɜɞɧ ɔ ɝɑɜɐɢɌ [53]. ȬɎ-

ɞɚɜɧ ɞɌɖɒɑ ɛɔɤɟɞ ɚ əɑɚɍɡɚɐɔɘɚɝɞɔ ɐɌɗɨəɑɕ-

ɤɔɡ ɛɚɐɚɍəɧɡ ɔɝɝɗɑɐɚɎɌəɔɕ ɐɗɫ ɚɛɜɑɐɑɗɑəɔɫ 

əɚɜɘɌɞɔɎəɧɡ ɛɚɝɘɑɜɞəɧɡ ȶȾ ɛɚɖɌɓɌɞɑɗɑɕ ɜɌɓ-

ɗɔɣəɧɡ ɚɞɐɑɗɚɎ ɝɑɜɐɢɌ.      

ȳəɌəɔɑ əɚɜɘɌɞɔɎəɧɡ ɜɌɓɘɑɜɚɎ ɜɌɓɗɔɣ-

əɧɡ ɚɞɐɑɗɚɎ ɝɑɜɐɢɌ, Ɍ ɞɌɖɒɑ ɚɝɚɍɑəəɚɝɞɑɕ 

Ɏəɟɞɜɔɟɞɜɚɍəɚɏɚ ɑɏɚ ɜɌɓɎɔɞɔɫ ɖɜɌɕəɑ ɌɖɞɟɌɗɨ-

əɚ ɐɗɫ ɌəɌɗɔɓɌ ɛɜɔɣɔə ɛɑɜɔəɌɞɌɗɨəɚɕ ɝɘɑɜɞɔ. 

ȾɌɖ, Ɏɜɚɒɐɑəəɧɑ ɛɚɜɚɖɔ ɝɑɜɐɢɌ ɫɎɗɫɗɔɝɨ, ɝɚ-

ɏɗɌɝəɚ ɐɌəəɧɘ ȼɚɝɝɞɌɞɌ ɛɚ ȼɚɝɝɔɕɝɖɚɕ ɀɑɐɑɜɌ-

ɢɔɔ, ɛɜɔɣɔəɚɕ ɖɌɖ ɘɑɜɞɎɚɜɚɒɐɑəɔɫ (Ɏ 4,6%), 

ɞɌɖ ɔ ɜɌəəɑɕ əɑɚɌəɞɌɗɨəɚɕ ɝɘɑɜɞɔ (Ɏ 6,5%) [55, 

56].  

ȹɑɝɚɘəɑəəɚ, ɣɞɚ ɛɜɚɎɑɐɑəɔɑ ɛɚɝɘɑɜɞəɚɕ ȶȾ 

ɌəɏɔɚɏɜɌɠɔɔ ɐɚɗɒəɚ ɝɛɚɝɚɍɝɞɎɚɎɌɞɨ ɟɗɟɣɤɑ-

əɔɪ ɐɔɌɏəɚɝɞɔɖɔ ɛɚɜɌɒɑəɔɕ ɝɑɜɐɢɌ ɔ ɝɚɝɟɐɚɎ 

Ɏ ɝɗɟɣɌɫɡ ɛɑɜɔəɌɞɌɗɨəɚɕ ɝɘɑɜɞɔ. ȰɑɕɝɞɎɔɞɑɗɨ-

əɚ, Ɏ ɜɑɓɟɗɨɞɌɞɑ ɛɜɚɎɑɐɑəəɚɕ əɌɘɔ ɛɚɝɘɑɜɞəɚɕ 

ȶȾ ɌəɏɔɚɏɜɌɠɔɔ ɞɑɗɌ əɚɎɚɜɚɒɐɑəəɚɏɚ, ɛɚɏɔɍ-

ɤɑɏɚ ɎɝɗɑɐɝɞɎɔɑ VACTERL ɌɝɝɚɢɔɌɢɔɔ, ɍɧɗ Ɏɧ-

ɫɎɗɑə ɜɫɐ ɌəɚɘɌɗɔɕ ɝɚɝɟɐɚɎ: əɌɗɔɣɔɑ ɛɜɌɎɚɕ ɔ 

ɗɑɎɚɕ ɛɗɑɣɑɏɚɗɚɎəɧɡ Ɏɑə, ɝɌɘɚɝɞɚɫɞɑɗɨəɚ ɎɛɌ-

ɐɌɪɥɔɡ Ɏ ɛɜɌɎɚɑ ɛɜɑɐɝɑɜɐɔɑ, ɛɜɔ ɚɞɝɟɞɝɞɎɔɔ 

Ɏɑɜɡəɑɕ ɛɚɗɚɕ Ɏɑəɧ ɔ ɌəɏɔɚɐɔɝɛɗɌɓɔɫ Ɏ ɓɌɞɧ-

ɗɚɣəɚ-ɞɑɘɑəəɚɕ ɚɍɗɌɝɞɔ ɝɖɌɗɨɛɌ [57]. 

Ȯɘɑɝɞɑ ɝ ɞɑɘ, ɝɗɑɐɟɑɞ ɚɞɘɑɞɔɞɨ, ɣɞɚ Ɏ ɗɔ-

ɞɑɜɌɞɟɜɑ ɔɘɑɪɞɝɫ ɗɔɤɨ ɑɐɔəɔɣəɧɑ ɜɌɍɚɞɧ, ɛɚ-

ɝɎɫɥɑəəɧɑ ɛɚɝɘɑɜɞəɚɕ ȶȾ ɌəɏɔɚɏɜɌɠɔɔ ɞɑɗ 

ɛɗɚɐɚɎ ɔ əɚɎɚɜɚɒɐɑəəɧɡ, ɜɑɓɟɗɨɞɌɞɧ ɖɚɞɚɜɚɕ 

əɑɜɑɐɖɚ əɚɝɫɞ ɛɜɚɞɔɎɚɜɑɣɔɎɧɕ ɡɌɜɌɖɞɑɜ. ȾɌɖ, 

G.A. Russell et al. ɍɧɗɌ ɛɜɑɐɛɜɔəɫɞɌ ɛɚɛɧɞɖɌ 

ɔɓɟɣɑəɔɫ ɝɚɝɟɐɔɝɞɚɕ ɝɔɝɞɑɘɧ 4-ɡ ɛɗɚɐɚɎ, ɛɚ-
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ɏɔɍɤɔɡ əɌ ɝɜɚɖɌɡ ɏɑɝɞɌɢɔɔ 24-40 əɑɐɑɗɨ, ɛɚɝɗɑ 

ɎɎɑɐɑəɔɫ ɖɚəɞɜɌɝɞəɚɏɚ ɎɑɥɑɝɞɎɌ Ɏ ɫɜɑɘəɧɑ ɔ 

ɝɚəəɧɑ Ɍɜɞɑɜɔɔ Ɏ ɚɍɗɌɝɞɔ ɤɑɔ [58]. Ȼɚɝɗɑɐɟɪ-

ɥɑɑ ȶȾ ɔɝɝɗɑɐɚɎɌəɔɑ ɛɚɓɎɚɗɔɗɚ ɌɎɞɚɜɌɘ ɐɚɝɞɌ-

ɞɚɣəɚ ɡɚɜɚɤɚ ɎɔɓɟɌɗɔɓɔɜɚɎɌɞɨ ɐɟɏɟ Ɍɚɜɞɟ ɔ Ɍɜ-

ɞɑɜɔɌɗɨəɧɕ ɛɜɚɞɚɖ, ɚɐəɌɖɚ ɛɚɗɚɝɞɔ ɝɑɜɐɢɌ əɑ 

ɛɚɗəɚɝɞɨɪ ɍɧɗɔ ɓɌɛɚɗəɑəɧ ɖɚəɞɜɌɝɞɚɘ. Ȯ ɐɜɟ-

ɏɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ, ɏɐɑ ɖɚəɞɜɌɝɞəɚɑ ɎɑɥɑɝɞɎɚ 

ɎɎɚɐɔɗɔ Ɏ ɝɚɝɟɐɧ ɛɟɛɚɎɔəɧ ɔɗɔ ɍɑɐɜɑəəɟɪ Ɍɜ-

ɞɑɜɔɪ, ɍɧɗɚ ɝɐɑɗɌəɚ ɌəɌɗɚɏɔɣəɚɑ ɓɌɖɗɪɣɑəɔɑ ɚ 

əɑɛɜɔɏɚɐəɚɝɞɔ ɔɝɛɚɗɨɓɚɎɌəəɚɕ ɘɑɞɚɐɔɖɔ ɐɗɫ 

ɎɔɓɟɌɗɔɓɌɢɔɔ Ɏɜɚɒɐɑəəɧɡ ɛɚɜɚɖɚɎ ɝɑɜɐɢɌ [59]. 

Ȼɚ ɘəɑəɔɪ C. Votino et al., ɛɚɝɘɑɜɞəɌɫ ȶȾ Ɍə-

ɏɔɚɏɜɌɠɔɫ ɘɚɒɑɞ ɍɧɞɨ ɔɝɛɚɗɨɓɚɎɌəɌ ɐɗɫ ɚɛɜɑ-

ɐɑɗɑəɔɫ Ɏɜɚɒɐɑəəɧɡ ɛɚɜɚɖɚɎ ɝɑɜɐɢɌ [60]. ȬɎ-

ɞɚɜɧ ɛɜɚɎɚɐɔɗɔ ɛɚɝɘɑɜɞəɟɪ ȶȾ ɌəɏɔɚɏɜɌɠɔɪ 

58 ɛɗɚɐɌɘ ɛɚɝɗɑ ɝɌɘɚɛɜɚɔɓɎɚɗɨəɚɏɚ ɔɗɔ ɔəɐɟ-

ɢɔɜɚɎɌəəɚɏɚ ɎɧɖɔɐɧɤɌ. Ȯ ɜɑɓɟɗɨɞɌɞɑ ɛɚɝɘɑɜɞ-

əɌɫ ȶȾ ɌəɏɔɚɏɜɌɠɔɫ ɛɚɓɎɚɗɔɗɌ ɎɔɓɟɌɗɔɓɔɜɚɎɌɞɨ 

4 ɖɌɘɑɜɧ ɝɑɜɐɢɌ ɔ ɖɜɟɛəɧɑ ɝɚɝɟɐɧ ɟ 29 (87,9%) 

ɔɓ 33 ɚɍɝɗɑɐɚɎɌəəɧɡ ɛɗɚɐɚɎ. Ȼɚ ɐɌəəɧɘ ɜɑ-

ɏɜɑɝɝɔɚəəɚɏɚ ɌəɌɗɔɓɌ ɗɟɣɤɌɫ ɎɔɓɟɌɗɔɓɌɢɔɫ 

ɝɑɜɐɢɌ ɔ ɝɚɝɟɐɚɎ ɚɞɘɑɣɌɗɌɝɨ ɛɚɝɗɑ ɎɎɑɐɑəɔɫ 

ɖɚəɞɜɌɝɞəɚɏɚ ɎɑɥɑɝɞɎɌ əɑɛɚɝɜɑɐɝɞɎɑəəɚ Ɏ ɛɚ-

ɗɚɝɞɨ ɝɑɜɐɢɌ ɔ əɑ ɓɌɎɔɝɑɗɌ ɚɞ ɝɜɚɖɌ ɏɑɝɞɌɢɔɔ, 

ɔəɞɑɜɎɌɗɌ Ɏɜɑɘɑəɔ ɘɑɒɐɟ ɏɔɍɑɗɨɪ ɛɗɚɐɌ ɔ ɘɚ-

ɘɑəɞɚɘ ȶȾ ɔɝɝɗɑɐɚɎɌəɔɫ ɔ ɚɞ əɌɗɔɣɔɫ ɌəɚɘɌ-

ɗɔɕ ɝɑɜɐɢɌ. Ȼɚɘɔɘɚ ɩɞɚɏɚ Ɏ ɐɎɟɡ əɌɍɗɪɐɑəɔɫɡ 

(ɌəɚɘɌɗɔɫ ɉɛɤɞɑɕəɌ, ɏɔɛɚɛɗɌɓɔɫ ɗɑɎɚɏɚ ɒɑɗɟ-

ɐɚɣɖɌ ɝ ɖɚɌɜɖɞɌɢɔɑɕ Ɍɚɜɞɧ) ɚɞɘɑɣɌɗɚɝɨ ɝɚɎɛɌ-

ɐɑəɔɑ ɐɌəəɧɡ ɛɚɝɘɑɜɞəɚɕ ȶȾ ɌəɏɔɚɏɜɌɠɔɔ ɔ 

ɜɑɓɟɗɨɞɌɞɚɎ Ɍɟɞɚɛɝɔɔ. ȺɐəɌɖɚ Ɏ ɞɜɑɡ ɝɗɟɣɌɫɡ 

ɛɚɝɘɑɜɞəɌɫ ȶȾ ɌəɏɔɚɏɜɌɠɔɫ əɑ ɛɚɓɎɚɗɔɗɌ Ɏɔɓɟ-

ɌɗɔɓɔɜɚɎɌɞɨ ɐɑɠɑɖɞ ɘɑɒɒɑɗɟɐɚɣɖɚɎɚɕ ɛɑɜɑɏɚ-

ɜɚɐɖɔ.  

ȱɥɑ ɚɐəɔɘ ɏɜɚɓəɧɘ ɚɝɗɚɒəɑəɔɑɘ, Ɏ ɞɚɘ 

ɣɔɝɗɑ, əɑɜɑɐɖɚ ɜɌɝɢɑəɔɎɌɑɘɧɘ Ɏ ɖɌɣɑɝɞɎɑ 

əɑɛɚɝɜɑɐɝɞɎɑəəɚɕ ɛɜɔɣɔəɚɕ ɝɘɑɜɞɔ, ɫɎɗɫɑɞɝɫ 

ɞɜɚɘɍɚɩɘɍɚɗɔɫ ɗɑɏɚɣəɧɡ Ɍɜɞɑɜɔɕ (ȾɉȷȬ). ȶ ɝɚ-

ɒɌɗɑəɔɪ, Ɏ ɝɗɟɣɌɫɡ ɘɌɝɝɔɎəɚɕ ȾɉȷȬ ɝɘɑɜɞɨ 

əɌɝɞɟɛɌɑɞ ɛɜɌɖɞɔɣɑɝɖɔ ɘɏəɚɎɑəəɚ, ɣɞɚ ɝɖɌɓɧ-

ɎɌɑɞɝɫ əɌ ɚɞɝɟɞɝɞɎɔɔ ɖɗɔəɔɣɑɝɖɔɡ ɐɌəəɧɡ ɔ 

ɝɚɚɞɎɑɞɝɞɎɑəəɚ ɛɜɌɎɔɗɨəɚɕ ɑɑ ɐɔɌɏəɚɝɞɔɖɔ.  

ȼɌəɑɑ əɌɘɔ ɍɧɗɔ ɟɖɌɓɌəɧ ɚɝəɚɎəɧɑ 

ɐɔɠɠɑɜɑəɢɔɌɗɨəɚ-ɐɔɌɏəɚɝɞɔɣɑɝɖɔɑ ɛɜɔɓəɌɖɔ 

ɛɜɔɒɔɓəɑəəɧɡ ɞɜɚɘɍɚɎ, ɎɖɗɪɣɌɫ ȾɉȷȬ, ɔ ɛɚ-

ɝɘɑɜɞəɧɡ ɝɎɑɜɞɖɚɎ ɖɜɚɎɔ ɛɜɔ ɛɜɚɎɑɐɑəɔɔ ɛɚ-

ɝɘɑɜɞəɧɡ ɗɟɣɑɎɧɡ ɔɝɝɗɑɐɚɎɌəɔɕ [18]. Ȼɚ ɘəɑ-

əɔɪ R. Puranik et al., ɛɚɝɘɑɜɞəɌɫ ȸȼȾ ɍɚɗɑɑ 

ɩɠɠɑɖɞɔɎəɌ ɐɗɫ ɎɧɫɎɗɑəɔɫ ȾɉȷȬ ɛɚ ɝɜɌɎəɑəɔɪ 

ɝ ȶȾ [61].     

ȺɐəɌɖɚ əɌɔɍɚɗɑɑ ɗɟɣɤɔɘ ɘɑɞɚɐɚɘ ɎɧɫɎ-

ɗɑəɔɫ ȾɉȷȬ ɝɣɔɞɌɑɞɝɫ ɛɚɝɘɑɜɞəɌɫ ȶȾ Ɍəɏɔɚ-

ɏɜɌɠɔɫ [62]. ȾɌɖ, Ɏ ȮɔɖɞɚɜɔɌəɝɖɚɘ ɔəɝɞɔɞɟɞɑ 

ɝɟɐɑɍəɚɕ ɘɑɐɔɢɔəɧ Ɏ ȸɑɗɨɍɟɜəɑ ɍɧɗ ɛɜɚɎɑɐɑə 

ɝɜɌɎəɔɞɑɗɨəɧɕ ɌəɌɗɔɓ ɐɌəəɧɡ ɛɚɝɘɑɜɞəɚɕ ȶȾ 

ɌəɏɔɚɏɜɌɠɔɔ ɝ ɜɑɓɟɗɨɞɌɞɌɘɔ Ɍɟɞɚɛɝɔɕəɚɏɚ ɔɝ-

ɝɗɑɐɚɎɌəɔɫ ɞɑɗ 13 ɛɌɢɔɑəɞɚɎ ɝ ɛɚɐɚɓɜɑəɔɑɘ əɌ 

ȾɉȷȬ. Ȱɗɫ ɛɜɚɎɑɐɑəɔɫ ɛɚɝɘɑɜɞəɚɕ ȶȾ Ɍəɏɔɚ-

ɏɜɌɠɔɔ ɖɚəɞɜɌɝɞəɚɑ ɎɑɥɑɝɞɎɚ ɎɎɚɐɔɗɚɝɨ ɛɚ ɘɑ-

ɞɚɐɔɖɑ S. Ross et al. ɣɑɜɑɓ ɖɌɞɑɞɑɜ, ɎɎɑɐɑəəɧɕ Ɏ 

ɍɑɐɜɑəəɟɪ Ɏɑəɟ [31]. Ȱɗɫ ɎɑɜɔɠɔɖɌɢɔɔ ȾɉȷȬ 

ɔɝɛɚɗɨɓɚɎɌɗɔɝɨ ɖɜɔɞɑɜɔɔ, ɛɜɑɐɗɚɒɑəəɧɑ M.P. 

Burke et al. [63]:  

Å əɌɗɔɣɔɑ ɔɗɔ ɚɞɝɟɞɝɞɎɔɑ ɝɔɘɘɑɞɜɔɣəɚɏɚ 

ɓɌɛɚɗəɑəɔɫ ɖɚəɞɜɌɝɞɚɘ ɝɑɏɘɑəɞɌɜəɧɡ ɎɑɞɎɑɕ 

ɗɑɏɚɣəɧɡ Ɍɜɞɑɜɔɕ, 

Å əɌɗɔɣɔɑ ɔɗɔ ɚɞɝɟɞɝɞɎɔɑ ɐɑɠɑɖɞɚɎ ɓɌɛɚɗ-

əɑəɔɫ ɖɚəɞɜɌɝɞɚɘ, 

Å əɌɗɔɣɔɑ ɚɍɤɔɜəɚɏɚ ɐɑɠɑɖɞɌ ɓɌɛɚɗəɑəɔɫ 

ɖɚəɞɜɌɝɞɚɘ, ɗɚɖɌɗɔɓɟɪɥɑɏɚɝɫ ɚɞ ɛɜɌɎɚɏɚ ɒɑɗɟ-

ɐɚɣɖɌ ɖ ɝɞɎɚɗɟ ɗɑɏɚɣəɚɕ Ɍɜɞɑɜɔɔ ɔ ɐɌɗɑɑ Ɏ ɛɜɌ-

Ɏɚɕ ɔ ɗɑɎɚɕ ɗɑɏɚɣəɧɡ Ɍɜɞɑɜɔɫɡ. 

ȹɌ ɚɝəɚɎɌəɔɔ ɛɜɚɎɑɐɑəəɚɕ ɛɚɝɘɑɜɞəɚɕ ȶȾ Ɍə-

ɏɔɚɏɜɌɠɔɔ Ɏ ɚɐəɚɘ əɌɍɗɪɐɑəɔɔ ɍɧɗɌ ɐɔɌɏəɚ-

ɝɞɔɜɚɎɌəɌ ɘɌɝɝɔɎəɌɫ ȾɉȷȬ, Ɏ 5ɝɗɟɣɌɫɡ ð ɛɚɜɌ-

ɒɑəɔɑ ɖɜɟɛəɧɡ ɎɑɞɎɑɕ ɔ Ɏ ɚɐəɚɘ - ɝɑɏɘɑəɞɌɜ-

əɧɡ ɎɑɞɎɑɕ ɗɑɏɚɣəɚɕ Ɍɜɞɑɜɔɔ, ɣɞɚ ɍɧɗɚ ɛɚɐ-

ɞɎɑɜɒɐɑəɚ ɛɜɔ ɛɚɝɗɑɐɟɪɥɑɘ Ɍɟɞɚɛɝɔɕəɚɘ ɔɝ-

ɝɗɑɐɚɎɌəɔɔ. Ȼɚɗɚɒɔɞɑɗɨəɧɘ ɘɚɘɑəɞɚɘ ɐɌəəɚɏɚ 

ɔɝɝɗɑɐɚɎɌəɔɫ ɫɎɗɫɑɞɝɫ ɚɞɝɟɞɝɞɎɔɑ ɗɚɒəɚɚɞɜɔ-

ɢɌɞɑɗɨəɧɡ ɜɑɓɟɗɨɞɌɞɚɎ ɛɚɝɘɑɜɞəɚɕ ȶȾ ɐɔɌɏəɚ-

ɝɞɔɖɔ ȾɉȷȬ.    

ȴəɞɑɜɑɝəɟɪ ɘɚɐɔɠɔɖɌɢɔɪ ɘɑɞɚɐɌ ɛɚ-

ɝɘɑɜɞəɚɕ ȶȾ ɌəɏɔɚɏɜɌɠɔɔ ɐɗɫ ɎɧɫɎɗɑəɔɫ ɗɑ-

ɞɌɗɨəɚɕ ȾɉȷȬ ɛɜɑɐɗɚɒɔɗɔ ɔɞɌɗɨɫəɝɖɔɑ ɔɝɝɗɑ-

ɐɚɎɌɞɑɗɔ: ɖɌəɪɗɔɜɚɎɌəɔɑ ɛɚɐɘɧɤɑɣəɚɕ Ɍɜɞɑ-

ɜɔɔ ɔ Ɏɑəɧ ɝ ɚɐəɚɕ ɝɞɚɜɚəɧ ɞɑɗɌ ɐɗɫ ɛɚɐɖɗɪ-

ɣɑəɔɫ ɝɛɑɢɔɌɗɨəɚɏɚ ɌɛɛɌɜɌɞɌ ɐɗɫ ɎɎɑɐɑəɔɫ 

ɖɚəɞɜɌɝɞəɚɏɚ ɎɑɥɑɝɞɎɌ [62]. Ȼɚ ɘəɑəɔɪ ɜɌɓɜɌ-

ɍɚɞɣɔɖɚɎ, ɛɚɐɚɍəɌɫ ɘɚɐɔɠɔɖɌɢɔɫ ɛɚɝɘɑɜɞəɚɕ 

ȶȾ ɌəɏɔɚɏɜɌɠɔɔ ɝɛɚɝɚɍɝɞɎɟɑɞ ɗɟɣɤɑɕ ɎɔɓɟɌɗɔ-

ɓɌɢɔɔ ɐɑɠɑɖɞɚɎ ɓɌɛɚɗəɑəɔɫ ɗɑɏɚɣəɧɡ Ɍɜɞɑɜɔɕ ɔ 

ɔɡ ɎɑɞɎɑɕ, Ɍ ɞɌɖɒɑ əɑ ɘɑɤɌɑɞ ɚɛɜɑɐɑɗɑəɔɪ 

ɞɚɣəɚɕ ɗɚɖɌɗɔɓɌɢɔɔ ɔ ɛɚɝɗɑɐɟɪɥɑɘɟ ɏɔɝɞɚɗɚ-

ɏɔɣɑɝɖɚɘɟ ɔɝɝɗɑɐɚɎɌəɔɪ ɞɜɚɘɍɚɎ Ɏ ɎɑəɌɡ əɔɒ-

əɔɡ ɖɚəɑɣəɚɝɞɑɕ ɖɌɖ ɔɝɞɚɣəɔɖɚɎ ȾɉȷȬ [62]. 

ȹɌɔɍɚɗɑɑ ɝɗɚɒəɧɘɔ ɛɌɞɚɗɚɏɚ-

ɌəɌɞɚɘɔɣɑɝɖɔɘɔ Ɏɝɖɜɧɞɔɫɘɔ Ɏ ɛɗɌəɑ Ɏɧɫɝəɑ-

əɔɫ ɓɎɑəɨɑɎ ɞɌəɌɞɚɏɑəɑɓɌ ɫɎɗɫɪɞɝɫ əɌɍɗɪɐɑəɔɫ 

ɝɘɑɜɞɔ ɍɚɗɨəɧɡ Ɏ ɚɞɐɑɗɑəɔɫɡ ɜɑɌəɔɘɌɢɔɔ ɔ ɔə-

ɞɑəɝɔɎəɚɕ ɞɑɜɌɛɔɔ. Ȯ ɩɞɚɕ ɝɎɫɓɔ ɓɌɝɗɟɒɔɎɌɑɞ 

ɎəɔɘɌəɔɫ ɔɝɝɗɑɐɚɎɌəɔɑ D. Wichmann et al., ɛɚ-

ɝɎɫɥɑəəɚɑ ɝɜɌɎəɔɞɑɗɨəɚɘɟ ɌəɌɗɔɓɟ ɜɑɓɟɗɨɞɌɞɚɎ 

ɛɚɝɘɑɜɞəɚɕ ȶȾ ɌəɏɔɚɏɜɌɠɔɔ ɔ ɐɌəəɧɡ Ɍɟɞɚ-

ɛɝɔɔ 50 ɍɚɗɨəɧɡ (ɝɜɑɐəɔɕ ɎɚɓɜɌɝɞ 70Ñ12), əɟɒ-

ɐɌɎɤɔɡɝɫ Ɏ ɛɜɚɎɑɐɑəɔɫ ɝɑɜɐɑɣəɚ-ɗɑɏɚɣəɚɕ ɜɑ-

ɌəɔɘɌɢɔɔ ɔ ɛɚɏɔɍɤɔɡ Ɏ ɞɑɣɑəɔɑ 48 ɣɌɝɚɎ ɛɚɝɗɑ 

ɛɚɝɞɟɛɗɑəɔɫ Ɏ ɝɞɌɢɔɚəɌɜ [64]. ȻɚɝɘɑɜɞəɌɫ ȶȾ 

ɌəɏɔɚɏɜɌɠɔɫ ɛɜɚɎɚɐɔɗɌɝɨ ɛɜɔ ɛɚɘɚɥɔ ɌɛɛɌɜɌ-

ɞɌ ɔɝɖɟɝɝɞɎɑəəɚɏɚ ɖɜɚɎɚɚɍɜɌɥɑəɔɫ ɛɚ ɘɑɞɚɐɔ-

ɖɑ S. Grabherr et al. ɝ əɑɓəɌɣɔɞɑɗɨəɧɘɔ ɘɚɐɔ-

ɠɔɖɌɢɔɫɘɔ ɔ ɝɚɝɞɚɫɗɌ ɔɓ 3 ɠɌɓ [27]. ȸɑɐɔɌəɌ 

ɔəɞɑɜɎɌɗɌ Ɏɜɑɘɑəɔ ɘɑɒɐɟ ɝɘɑɜɞɨɪ ɔ ɛɜɚɎɑɐɑ-

əɔɑɘ ɛɚɝɘɑɜɞəɚɕ ȶȾ ɌəɏɔɚɏɜɌɠɔɔ ɝɚɝɞɌɎɔɗɌ 4 

ɐəɫ (ɝ ɖɚɗɑɍɌəɔɫɘɔ ɚɞ 1 ɐɚ 6 ɐəɑɕ), Ɍ ɛɜɚɘɑ-

ɒɟɞɖɌ Ɏɜɑɘɑəɔ ɘɑɒɐɟ ȶȾ ɌəɏɔɚɏɜɌɠɔɑɕ ɔ Ɍɟɞɚ-

ɛɝɔɑɕ ð 6 ɐəɑɕ (ɝ ɖɚɗɑɍɌəɔɫɘɔ ɚɞ 2 ɐɚ 9 ɐəɑɕ).  

D. Wichmann et al. ɚɞɘɑɞɔɗɔ, ɣɞɚ əɌ ɚɝ-

əɚɎɌəɔɔ ɛɜɚɎɑɐɑəəɚɕ ɛɚɝɘɑɜɞəɚɕ ȶȾ ɔ ɛɌɞɚɗɚ-
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ɏɚ-ɌəɌɞɚɘɔɣɑɝɖɚɏɚ Ɏɝɖɜɧɞɔɫ Ɏ 13 əɌɍɗɪɐɑəɔɫɡ 

ɍɧɗɔ ɟɝɞɌəɚɎɗɑəɧ ɛɑɜɎɚəɌɣɌɗɨəɧɑ ɔɗɔ əɑɛɚ-

ɝɜɑɐɝɞɎɑəəɧɑ ɛɜɔɣɔəɧ ɝɘɑɜɞɔ, ɚɞɗɔɣɌɪɥɔɑɝɫ 

ɚɞ ɖɗɔəɔɣɑɝɖɔɡ [64]. ɉɞɚ ɍɧɗɔ ɔəɠɌɜɖɞ ɘɔɚ-

ɖɌɜɐɌ (4 əɌɍɗɪɐɑəɔɫ), ɖɜɚɎɚɔɓɗɔɫəɔɫ Ɏ ɛɚɗɚɝɞɨ 

ɛɗɑɎɜɧ (2) ɔ Ɏ ɓɌɍɜɪɤɔəəɚɑ ɛɜɚɝɞɜɌəɝɞɎɚ (1), 

ɞɔɛ Ȯ ɜɌɝɝɗɚɑəɔɫ Ɍɚɜɞɧ (1), ɜɌɓɜɧɎ Ɏɑɜɡəɑɕ ɛɚ-

ɗɚɕ Ɏɑəɧ (1), ɞɜɚɘɍɚɩɘɍɚɗɔɫ ɗɑɏɚɣəɚɕ Ɍɜɞɑɜɔɔ 

(1), ɚɍɝɞɜɟɖɢɔɫ ɌɚɜɞɌɗɨəɚɏɚ Ɏɧəɚɝɫɥɑɏɚ ɞɜɌɖɞɌ 

ɛɚɝɗɑ ɔɘɛɗɌəɞɌɢɔɔ ɘɔɞɜɌɗɨəɚɏɚ ɖɗɌɛɌəɌ (1). 

ȰɎɌ ɗɑɞɌɗɨəɧɡ ɝɚɝɞɚɫəɔɫ: əɌɛɜɫɒɑəəɧɕ ɛəɑɎ-

ɘɚɞɚɜɌɖɝ ɔ ɔəɞɟɍɌɢɔɫ ɛɔɥɑɎɚɐɌ ɍɧɗɔ ɎɧɫɎɗɑ-

əɧ ɞɚɗɨɖɚ ɛɜɔ ɛɚɝɘɑɜɞəɚɕ ȶȾ. Ȼɚɗɚɒɔɞɑɗɨəɧɘ 

ɘɚɘɑəɞɚɘ ɛɚɝɘɑɜɞəɚɕ Ɏɔɜɞɚɛɝɔɔ ɫɎɔɗɚɝɨ ɞɌɖ-

ɒɑ ɎɧɫɎɗɑəɔɑ 48 ɝɚɛɟɞɝɞɎɟɪɥɔɡ ɛɚɜɌɒɑəɔɕ, 

ɚɞəɚɝɫɥɔɡɝɫ ɛɜɑɔɘɟɥɑɝɞɎɑəəɚ ɖ ɛɌɞɚɗɚɏɔɔ 

ɝɑɜɐɑɣəɚ-ɝɚɝɟɐɔɝɞɚɕ ɝɔɝɞɑɘɧ ɔ ɏɚɗɚɎəɚɏɚ ɘɚɓ-

ɏɌ. Ȯɘɑɝɞɑ ɝ ɞɑɘ, ɛɚɝɘɑɜɞəɌɫ ȶȾ ɛɚɓɎɚɗɔɗɌ Ɏɧ-

ɫɎɔɞɨ ɞɚɗɨɖɚ 3 ɔɓ 7 ɚɛɟɡɚɗɑɎɧɡ ɛɚɜɌɒɑəɔɕ. Ȯ 

11 ɒɑ əɌɍɗɪɐɑəɔɫɡ ɜɑəɞɏɑəɚɗɚɏ ɐɌɗ ɓɌɖɗɪɣɑəɔɑ 

ɚ əɑɝɛɑɢɔɠɔɣɑɝɖɚɘ ɐɑɠɑɖɞɑ ɓɌɛɚɗəɑəɔɫ ɝɚɝɟ-

ɐɚɎ, ɖɚɞɚɜɧɑ əɑ ɛɚɐɞɎɑɜɐɔɗɔɝɨ ɛɜɔ ɛɚɝɗɑɐɟɪ-

ɥɑɕ Ɍɟɞɚɛɝɔɔ [64].     

ȬəɌɗɚɏɔɣəɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ, ɛɚɝɎɫɥɑəəɚɑ 

ɔɓɟɣɑəɔɪ Ɏɚɓɘɚɒəɚɝɞɑɕ ɛɚɝɘɑɜɞəɚɕ ȶȾ Ɍəɏɔɚ-

ɏɜɌɠɔɔ ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɝɟɐɑɍəɚ-ɘɑɐɔɢɔəɝɖɔɘɔ 

Ɏɝɖɜɧɞɔɑɘ, Ɏɧɛɚɗəɔɗɔ ɔ Ƚ. Chevallier et al. [65]. 

ȬɎɞɚɜɧ ɛɜɚɌəɌɗɔɓɔɜɚɎɌɗɔ 50 ɞɑɗ ɛɚɏɔɍɤɔɡ ɝ 

ɟɣɑɞɚɘ ɔɝɝɗɑɐɟɑɘɧɡ ɚɍɦɑɖɞɚɎ: ɖɚɝɞəɧɑ ɝɞɜɟɖ-

ɞɟɜɧ, ɘɫɏɖɔɑ ɞɖɌəɔ, Ɏəɟɞɜɑəəɔɑ ɚɜɏɌəɧ ɔ ɖɜɚ-

Ɏɑəɚɝəɧɑ ɝɚɝɟɐɧ, ɔ ɟɝɞɌəɚɎɔɗɔ, ɣɞɚ ɛɚɝɘɑɜɞəɌɫ 

ȶȾ ɌəɏɔɚɏɜɌɠɔɫ ɔ Ɏɝɖɜɧɞɔɑ ɚɍɗɌɐɌɗɔ ɛɜɌɖɞɔ-

ɣɑɝɖɔ ɚɐɔəɌɖɚɎɚɕ ɩɠɠɑɖɞɔɎəɚɝɞɨɪ ɛɜɔ ɚɛɜɑ-

ɐɑɗɑəɔɔ ɛɜɔɣɔəɧ ɝɘɑɜɞɔ. ȺɍɌ ɘɑɞɚɐɌ ɛɚɓɎɚɗɔ-

ɗɔ ɎɧɫɎɔɞɨ ɛɚɣɞɔ 60% ɚɞ Ɏɝɑɡ ɔɓɘɑəɑəɔɕ. Ȼɜɔ 

ɩɞɚɘ ɛɚɝɘɑɜɞəɌɫ ȶȾ ɌəɏɔɚɏɜɌɠɔɫ ɛɚɖɌɓɌɗɌ ɍɚ-

ɗɑɑ Ɏɧɝɚɖɟɪ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ɐɗɫ ɎɧɫɎɗɑəɔɫ 

ɛɚɜɌɒɑəɔɕ ɝɖɑɗɑɞɌ ɔ ɝɚɝɟɐɔɝɞɚɕ ɝɔɝɞɑɘɧ. Ȼɜɔ 

Ɍɟɞɚɛɝɔɔ ɍɧɗɚ ɛɚɗɟɣɑəɚ ɍɚɗɨɤɑ ɐɌəəɧɡ ɚ ɘɚɜ-

ɠɚɗɚɏɔɔ ɔ ɛɌɞɚɗɚɏɔɔ Ɏəɟɞɜɑəəɔɡ ɚɜɏɌəɚɎ. Ȼɚ-

ɖɌɓɌɞɑɗɔ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɔ ɛɚɝɘɑɜɞəɚɕ ȶȾ Ɍə-

ɏɔɚɏɜɌɠɔɔ (89,9%) ɛɜɑɎɧɤɌɗɔ ɌəɌɗɚɏɔɣəɧɑ ɛɚ-

ɖɌɓɌɞɑɗɔ ɚɍɧɣəɚɕ ȶȾ (65%). ȹɑɝɖɚɗɨɖɚ əɑɚɒɔ-

ɐɌəəɧɘɔ ɚɖɌɓɌɗɔɝɨ ɐɌəəɧɑ Ɏ ɚɞəɚɤɑəɔɔ ɛɚɜɌ-

ɒɑəɔɕ, ɖɗɌɝɝɔɠɔɢɔɜɚɎɌəəɧɡ Ɏ ɖɌɣɑɝɞɎɑ ɝɟɥɑ-

ɝɞɎɑəəɧɡ ɐɗɫ ɜɑɤɑəɔɫ ɝɟɐɑɍəɚ-ɘɑɐɔɢɔəɝɖɚɕ 

ɩɖɝɛɑɜɞɔɓɧ. Ȼɜɔ ɛɚɝɘɑɜɞəɚɕ ȶȾ ɌəɏɔɚɏɜɌɠɔɔ 

ɍɧɗɚ ɟɝɞɌəɚɎɗɑəɚ 77,2% ɞɌɖɔɡ ɛɚɜɌɒɑəɔɕ, Ɏ ɞɚ 

Ɏɜɑɘɫ ɖɌɖ ɛɜɔ Ɍɟɞɚɛɝɔɔ ð 93,3%. ȹɌ ɚɝəɚɎɌəɔɔ 

ɛɜɚɎɑɐɑəəɚɏɚ ɌəɌɗɔɓɌ Ƚ. Chevallier et al. ɝɐɑɗɌ-

ɗɔ ɓɌɖɗɪɣɑəɔɑ, ɣɞɚ ɛɚɝɘɑɜɞəɌɫ ȶȾ ɌəɏɔɚɏɜɌɠɔɫ 

ɫɎɗɫɑɞɝɫ ɛɚɗɑɓəɧɘ ɔ ɩɠɠɑɖɞɔɎəɧɘ ɘɑɞɚɐɚɘ 

ɐɗɫ ɔɝɝɗɑɐɚɎɌəɔɫ ɞɑɗ ɛɚɏɔɍɤɔɡ [65]. 

ȭɚɗɑɑ ɞɚɏɚ, ɛɚ ɘəɑəɔɪ J.B. Zerlauth et 

al., ɛɚɝɘɑɜɞəɌɫ ɘəɚɏɚɩɞɌɛəɌɫ ȶȾ ɌəɏɔɚɏɜɌɠɔɫ 

ɐɚɗɒəɌ ɍɧɞɨ ɎɖɗɪɣɑəɌ Ɏ ɛɜɚɞɚɖɚɗ ɛɚɝɘɑɜɞəɚɏɚ 

ɔɝɝɗɑɐɚɎɌəɔɫ ɞɑɗ ɛɌɢɔɑəɞɚɎ, ɛɚɏɔɍɤɔɡ ɛɚɝɗɑ 

ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ, ɔ Ɏ ɝɗɟɣɌɫɡ ɛɚɐɚɓɜɑ-

əɔɫ əɌ ɞɌɖ əɌɓɧɎɌɑɘɟɪ ɎɜɌɣɑɍəɟɪ ɚɤɔɍɖɟ [66]. 

ȹɑ ɟɘɌɗɫɫ ɎɧɤɑɟɖɌɓɌəəɧɡ ɝɟɥɑɝɞɎɑə-

əɧɡ ɛɚɗɚɒɔɞɑɗɨəɧɡ ɘɚɘɑəɞɚɎ ɛɚɝɘɑɜɞəɚɕ ȶȾ 

ɌəɏɔɚɏɜɌɠɔɔ, ɝɣɔɞɌɑɘ əɑɚɍɡɚɐɔɘɧɘ ɟɖɌɓɌɞɨ əɌ 

ɚɝɚɍɑəəɚɝɞɔ ɑɑ ɛɜɚɎɑɐɑəɔɫ ɔ ɔɘɑɪɥɔɑɝɫ əɑɐɚ-

ɝɞɌɞɖɔ. Ȼɜɑɒɐɑ Ɏɝɑɏɚ, ɝɗɑɐɟɑɞ ɛɚɘəɔɞɨ ɔ ɟɣɔ-

ɞɧɎɌɞɨ ɜɌɓɎɔɞɔɑ ɛɚɝɘɑɜɞəɧɡ ɔɓɘɑəɑəɔɕ, Ɏ 

ɣɌɝɞəɚɝɞɔ, ɛɚɝɘɑɜɞəɧɡ ɝɏɟɝɞɖɚɎ ɖɜɚɎɔ [67]. 

ȴɘɑəəɚ ɞɌɖɔɑ ɛɚɝɘɑɜɞəɧɑ ɝɏɟɝɞɖɔ ɖɜɚɎɔ ɛɜɑ-

ɛɫɞɝɞɎɟɪɞ ɝɘɑɤɔɎɌəɔɪ ɖɚəɞɜɌɝɞəɚɏɚ ɎɑɥɑɝɞɎɌ 

ɝ ɖɜɚɎɨɪ Ɏəɟɞɜɔ ɝɚɝɟɐɚɎ, ɜɌɎəɚɘɑɜəɚɘɟ ɓɌɛɚɗ-

əɑəɔɪ ɝɚɝɟɐɚɎ ɖɚəɞɜɌɝɞəɧɘ ɎɑɥɑɝɞɎɚɘ, Ɍ ɞɌɖ-

ɒɑ ɛɚɐɗɑɒɌɞ ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɕ ɐɔɌɏəɚɝɞɔɖɑ ɝ 

ɞɜɚɘɍɚɓɚɘ ɔ ɝɞɑəɚɓɚɘ ɝɚɝɟɐɚɎ. Ȯɞɚɜɚɕ ɘɚɘɑəɞ 

ɖɌɝɌɑɞɝɫ əɔɓɖɚɕ ɩɠɠɑɖɞɔɎəɚɝɞɔ ɛɚɝɘɑɜɞəɚɕ ȶȾ 

ɌəɏɔɚɏɜɌɠɔɔ ɐɗɫ ɎɧɫɎɗɑəɔɫ əɚɎɚɚɍɜɌɓɚɎɌəɔɕ ɔ 

ɚɝɚɍɑəəɚ əɑɍɚɗɨɤɔɡ ɘɑɞɌɝɞɌɓɚɎ. Ȼɚɩɞɚɘɟ Ɏ ɝɗɟ-

ɣɌɫɡ ɝɘɑɜɞɔ ɚəɖɚɗɚɏɔɣɑɝɖɔɡ ɍɚɗɨəɧɡ əɑɚɍɡɚ-

ɐɔɘɚ ɛɜɚɎɑɐɑəɔɑ ɞɜɌɐɔɢɔɚəəɚɏɚ ɛɌɞɚɗɚɏɚ-

ɌəɌɞɚɘɔɣɑɝɖɚɏɚ Ɏɝɖɜɧɞɔɫ ɝ ɛɚɝɗɑɐɟɪɥɔɘ ɏɔ-

ɝɞɚɗɚɏɔɣɑɝɖɔɘ ɔɝɝɗɑɐɚɎɌəɔɑɘ ɚɍɜɌɓɢɚɎ ɞɖɌəɑɕ. 

ȴ ɞɜɑɞɨɑ ð ɩɞɚ əɑɚɍɡɚɐɔɘɚɝɞɨ Ɏ ɜɫɐɑ ɝɗɟɣɌɑɎ 

əɌɗɔɣɔɫ ɝɛɑɢɔɌɗɨəɚɏɚ ɚɍɚɜɟɐɚɎɌəɔɫ ɐɗɫ ɎɎɑɐɑ-

əɔɫ ɖɚəɞɜɌɝɞəɚɏɚ ɎɑɥɑɝɞɎɌ ɔ ɎɗɌɐɑəɔɫ əɌɎɧ-

ɖɌɘɔ ɖɌɞɑɞɑɜɔɓɌɢɔɔ ɜɌɓɗɔɣəɧɡ ɖɜɚɎɑəɚɝəɧɡ 

ɝɚɝɟɐɚɎ [64]. 

ȶɜɚɘɑ ɞɚɏɚ, C. Bruguier et al. ɛɜɔɎɚɐɫɞ 

ɞɜɔ ɏɜɟɛɛɧ ɌɜɞɑɠɌɖɞɚɎ, ɝɎɫɓɌəəɧɡ ɝ ɛɜɚɎɑɐɑ-

əɔɑɘ ɛɚɝɘɑɜɞəɚɕ ȶȾ ɌəɏɔɚɏɜɌɠɔɔ [68]:  

Å əɑɛɚɗəɚɑ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑ Ɏɑə Ɏ ɚɍɗɌ-

ɝɞɔ ɏɚɗɚɎɧ ɔ ɤɑɔ, 

Å ɛɚɎɧɤɑəɔɑ ɖɚəɞɜɌɝɞəɚɝɞɔ ɔɗɔ ɩɖɝɞɜɌɎɌ-

ɓɌɢɔɫ ɖɚəɞɜɌɝɞɌ Ɏ ɒɑɗɟɐɚɣəɚ-ɖɔɤɑɣəɚɘ ɞɜɌɖ-

ɞɑ,  

Å ɜɌɝɝɗɚɑəɔɑ ɖɚəɞɜɌɝɞɌ Ɏ ɛɜɚɝɎɑɞɑ ɝɚɝɟɐɚɎ 

ɔɗɔ əɑɛɚɗəɚɑ ɓɌɛɚɗəɑəɔɑ ɌɜɞɑɜɔɌɗɨəɚɕ ɔ Ɏɑ-

əɚɓəɚɕ ɝɔɝɞɑɘɧ. 

Ƚɜɑɐɔ Ɏɚɓɘɚɒəɧɡ ɚɝɗɚɒəɑəɔɕ ɛɚɝɘɑɜɞ-

əɚɕ ȶȾ ɌəɏɔɚɏɜɌɠɔɔ ɘɚɒəɚ ɛɜɔɎɑɝɞɔ ɎɑɝɨɘɌ 

ɛɚɟɣɔɞɑɗɨəɚɑ əɌɍɗɪɐɑəɔɑ ɏɑɘɚɛɑɜɔɖɌɜɐɌ, Ɏɚɓ-

əɔɖɤɑɏɚ ɎɝɗɑɐɝɞɎɔɑ ɛɜɚɎɑɐɑəɔɫ ɛɚɝɘɑɜɞəɚɕ 

ɘəɚɏɚɩɞɌɛəɚɕ ȶȾ ɌəɏɔɚɏɜɌɠɔɔ 45-ɗɑɞəɑɕ ɒɑə-

ɥɔəɑ, ɛɚɏɔɍɤɑɕ Ɏɚ Ɏɜɑɘɫ ɛɜɚɎɑɐɑəɔɫ əɑɩɠ-

ɠɑɖɞɔɎəɧɡ ɜɑɌəɔɘɌɢɔɚəəɧɡ ɘɑɜɚɛɜɔɫɞɔɕ ɛɚ-

ɝɗɑ ɛɌɐɑəɔɫ Ɏ ɚɍɘɚɜɚɖ, ɖɚɞɚɜɚɑ ɚɛɔɝɌɗɔ N. 

Berger et al. [69]. Ȱɗɫ ɛɜɚɎɑɐɑəɔɫ ȶȾ ɌəɏɔɚɏɜɌ-

ɠɔɔ ɌɎɞɚɜɌɘɔ ɍɧɗɌ ɔɝɛɚɗɨɓɚɎɌəɌ ɘɚɐɔɠɔɢɔɜɚ-

ɎɌəəɌɫ ɘɑɞɚɐɔɖɌ ɎɧɤɑɚɛɔɝɌəəɧɡ ɘɑɞɚɐɚɎ ɝ 

ɎɎɑɐɑəɔɑɘ ɖɚəɞɜɌɝɞəɚɏɚ ɎɑɥɑɝɞɎɌ Ɏ ɍɑɐɜɑəəɧɑ 

ɝɚɝɟɐɧ [27, 31]. ȶɚəɞɜɌɝɞ, ɛɜɑɐɝɞɌɎɗɫɪɥɔɕ ɝɚ-

ɍɚɕ ɝɘɑɝɨ 3 ɗ ɛɚɗɔɩɞɔɗɑəɏɗɔɖɚɗɫ ɝ ȴɚɛɑəɞɚɗɚɘ 

(Imagopaque 300) Ɏ ɝɚɚɞəɚɤɑəɔɔ 15:1, ɎɎɚɐɔɗɝɫ 

ɛɜɔ ɛɚɘɚɥɔ ɝɛɑɢɔɌɗɨəɚɏɚ əɌɝɚɝɌ (VirtangioÈ, 

Fumedica AG, Muri, ɄɎɑɕɢɌɜɔɫ) ɛɚɐ ɐɌɎɗɑəɔɑɘ 

əɑ Ɏɧɤɑ 60 ɘɘ ɜɞ. ɝɞ. Ȯ ɜɑɓɟɗɨɞɌɞɑ ɛɜɚɎɑɐɑəəɚ-

ɏɚ ȶȾ ɝɖɌəɔɜɚɎɌəɔɫ Ɏ əɌɞɔɎəɟɪ ɠɌɓɟ ɍɧɗɔ Ɏɧ-

ɫɎɗɑəɧ ɐɎɟɝɞɚɜɚəəɔɑ ɛɑɜɑɗɚɘɧ ɜɑɍɑɜ ɔ ɏɜɟɐɔ-

əɧ, ɐɎɟɝɞɚɜɚəəɔɕ ɏɔɐɜɚɞɚɜɌɖɝ ɔ əɑɍɚɗɨɤɚɕ ɗɑ-

Ɏɚɝɞɚɜɚəəɔɕ ɛəɑɎɘɚɞɚɜɌɖɝ, Ɍ ɞɌɖɒɑ ɜɌɝɝɗɚɑəɔɑ 

əɔɝɡɚɐɫɥɑɕ Ɍɚɜɞɧ. Ȯ ɌɜɞɑɜɔɌɗɨəɟɪ ɠɌɓɟ, ɛɜɔ 

ɓɌɛɚɗəɑəɔɔ ɖɚəɞɜɌɝɞɚɘ ɍɑɐɜɑəəɚɕ Ɍɜɞɑɜɔɔ, 

Ɍɚɜɞɧ ɔ ɗɑɎɚɏɚ ɒɑɗɟɐɚɣɖɌ ɝɑɜɐɢɌ, ɚɛɜɑɐɑɗɫɗɚɝɨ 
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ɜɌɝɝɗɚɑəɔɑ Ɍɚɜɞɧ ɚɞ ɘɑɝɞɌ ɚɞɡɚɒɐɑəɔɫ ɗɑɎɚɕ 

ɛɚɐɖɗɪɣɔɣəɚɕ Ɍɜɞɑɜɔɔ ɐɚ ɗɑɎɚɕ əɌɜɟɒəɚɕ 

ɛɚɐɎɓɐɚɤəɚɕ Ɍɜɞɑɜɔɔ ɔ ɛɜɌɎɚɕ ɚɍɥɑɕ ɛɚɐ-

Ɏɓɐɚɤəɚɕ Ɍɜɞɑɜɔɔ, ɔ ɛɜɔɓəɌɖɔ ɩɖɝɞɜɌɎɌɓɌɢɔɔ 

ɖɚəɞɜɌɝɞəɚɏɚ ɎɑɥɑɝɞɎɌ Ɏ ɛɜɌɎɟɪ ɛɗɑɎɜɌɗɨəɟɪ 

ɛɚɗɚɝɞɨ. Ȯ Ɏɑəɚɓəɟɪ ɠɌɓɟ, ɛɜɔ ɓɌɛɚɗəɑəɔɔ ɖɚə-

ɞɜɌɝɞɚɘ ɍɑɐɜɑəəɚɕ Ɏɑəɧ, əɔɒəɑɕ ɛɚɗɚɕ Ɏɑəɧ, 

ɛɜɌɎɧɡ ɛɜɑɐɝɑɜɐɔɫ ɔ ɒɑɗɟɐɚɣɖɌ, ɛɜɌɎɚɕ ɔ ɗɑ-

Ɏɚɕ ɗɑɏɚɣəɧɡ Ɍɜɞɑɜɔɕ, ɐɚɛɚɗəɔɞɑɗɨəɚ ɚɞɘɑɣɑəɚ 

ɓɌɞɑɖɌəɔɑ ɖɚəɞɜɌɝɞəɚɏɚ ɎɑɥɑɝɞɎɌ ɔɓ əɔɒəɑɕ 

ɛɚɗɚɕ Ɏɑəɧ Ɏ ɛɚɗɚɝɞɨ ɛɑɜɔɖɌɜɐɌ. Ȼɜɔ ɛɜɚɎɑɐɑ-

əɔɔ Ɍɟɞɚɛɝɔɔ ɍɧɗɔ ɛɚɐɞɎɑɜɒɐɑəɧ ɛɑɜɑɗɚɘɧ 

ɜɑɍɑɜ ɔ ɏɜɟɐɔəɧ, ɏɔɐɜɚɛɑɜɔɖɌɜɐ ɔ ɜɌɓɜɧɎ 

əɔɒəɑɕ ɛɚɗɚɕ Ɏɑəɧ. ȺɐəɌɖɚ ɛɜɔ ɩɞɚɘ ɚɞɝɟɞ-

ɝɞɎɚɎɌɗɔ ɛɜɔɓəɌɖɔ ɛɜɔɒɔɓəɑəəɚɏɚ ɜɌɓɜɧɎɌ 

əɔɒəɑɕ ɛɚɗɚɕ Ɏɑəɧ.  

ȹɌ ɚɝəɚɎɌəɔɔ ɝɚɍɝɞɎɑəəɚɏɚ ɚɛɧɞɌ ɛɜɚ-

Ɏɑɐɑəɔɫ ɛɚɜɫɐɖɌ 150 ɛɚɐɚɍəɧɡ ɛɚɝɘɑɜɞəɧɡ ȶȾ 

ɌəɏɔɚɏɜɌɠɔɕ ɔ ɐɌəəɧɡ ɗɔɞɑɜɌɞɟɜɧ ɌɎɞɚɜɧ ɟɖɌ-

ɓɧɎɌɪɞ əɌ ɛɑɜɎɚɑ ɞɌɖɚɑ ɚɝɗɚɒəɑəɔɑ. Ⱦɑɘ əɑ 

ɘɑəɑɑ, N. Berger et al. ɛɜɔɓɧɎɌɪɞ ɍɚɗɑɑ ɖɜɔɞɔ-

ɣɑɝɖɔ ɚɢɑəɔɎɌɞɨ ɜɑɓɟɗɨɞɌɞɧ ɛɚɝɘɑɜɞəɚɕ ȶȾ Ɍə-

ɏɔɚɏɜɌɠɔɔ ɝ ɢɑɗɨɪ ɐɔɠɠɑɜɑəɢɔɜɚɎɖɔ ɛɌɞɚɗɚ-

ɏɔɣɑɝɖɔɡ ɛɚɜɌɒɑəɔɕ ɝɚɝɟɐɚɎ ɔ ɫɞɜɚɏɑəəɧɡ ɔɡ 

ɛɚɎɜɑɒɐɑəɔɕ [69]. Ȯ ɝɚɘəɔɞɑɗɨəɧɡ ɝɗɟɣɌɫɡ ɜɑ-

ɖɚɘɑəɐɟɑɞɝɫ ɛɜɚɎɚɐɔɞɨ ɞɥɌɞɑɗɨəɚɑ ɛɌɞɚɗɚɏɚ-

ɌəɌɞɚɘɔɣɑɝɖɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ, ɎɖɗɪɣɌɫ ɏɔɝɞɚɗɚ-

ɏɔɣɑɝɖɔɕ ɌəɌɗɔɓ ɛɜɑɛɌɜɌɞɚɎ.  

ȺɐəɌɖɚ, ɛɚ ɘəɑəɔɪ ɜɫɐɌ ɌɎɞɚɜɚɎ, ɔɝ-

ɛɚɗɨɓɚɎɌəɔɑ ɛɜɔ ɛɚɝɘɑɜɞəɚɕ ȶȾ ɌəɏɔɚɏɜɌɠɔɔ 

ɛɚɗɔɩɞɔɗɑəɏɗɔɖɚɗɫ, ɫɎɗɫɪɥɑɏɚɝɫ ɏɔɛɑɜɚɝɘɚ-

ɗɫɜəɧɘ ɎɑɥɑɝɞɎɚɘ, ɘɚɒɑɞ ɝɛɚɝɚɍɝɞɎɚɎɌɞɨ ɚɍ-

ɜɌɓɚɎɌəɔɪ ɝɏɟɝɞɖɚɎ ɖɜɚɎɔ ɔ ɛɑɜɑɘɑɥɑəɔɫɘ 

Ɏəɑɖɗɑɞɚɣəɚɕ ɒɔɐɖɚɝɞɔ [41]. C. Jackowski et al. 

ɟɖɌɓɧɎɌɪɞ, ɣɞɚ ɛɜɚɎɑɐɑəɔɑ ɌəɏɔɚɏɜɌɠɔɔ ɝ 

Ɏəɟɞɜɔɝɚɝɟɐɔɝɞɧɘ ɎɎɑɐɑəɔɑɘ ɛɚɗɔɩɞɔɗɑəɏɗɔɖɚ-

ɗɫ əɌ ɘɚɐɑɗɔ ɝɑɜɐɢɌ ɝɎɔəɨɔ ɝɚɛɜɚɎɚɒɐɌɗɚɝɨ 

ɔəɞɑɜɝɞɔɢɔɌɗɨəɧɘ ɚɞɑɖɚɘ ɘɔɚɖɌɜɐɌ [29]. ȴɘɑ-

ɪɞɝɫ ɞɌɖɒɑ ɟɖɌɓɌəɔɫ ɔ ɚ Ɏɚɓɘɚɒəɧɡ ɔɓɘɑəɑəɔ-

ɫɡ ɞɖɌəɔ ɛɚɣɑɖ (ɖɚɗɗɌɛɝ ɖɗɟɍɚɣɖɚɎ ɔ ɜɌɝɤɔɜɑ-

əɔɑ ɖɌɛɔɗɗɫɜɚɎ Ɏɚɖɜɟɏ ɖɌəɌɗɨɢɑɎ) [70]. Ȼɚɝɗɑɐ-

əɔɑ ɔɓɘɑəɑəɔɫ, əɌ əɌɤ Ɏɓɏɗɫɐ, ɘɚɏɗɔ ɍɧɞɨ ɞɌɖ-

ɒɑ ɚɍɟɝɗɚɎɗɑəɧ ɛɑɜɎɚəɌɣɌɗɨəɚɕ ɔ əɑɛɚɝɜɑɐ-

ɝɞɎɑəəɚɕ ɛɜɔɣɔəɚɕ ɝɘɑɜɞɔ ɛɚɏɔɍɤɑɏɚ 27-

ɗɑɞəɑɏɚ ɘɟɒɣɔəɧ (ɝɔɝɞɑɘəɧɕ ɎɌɝɖɟɗɔɞ ɔ ɚɝɞ-

ɜɧɕ ɜɑɝɛɔɜɌɞɚɜəɧɕ ɐɔɝɞɜɑɝɝ-ɝɔəɐɜɚɘ) [71].     

Ⱥɝɚɍɚɏɚ ɎəɔɘɌəɔɫ ɓɌɝɗɟɒɔɎɌɑɞ ɔɝɝɗɑɐɚ-

ɎɌəɔɑ S. Higgins et al., ɛɚɝɎɫɥɑəəɚɑ ɝɜɌɎəɔ-

ɞɑɗɨəɚɘɟ ɘɔɖɜɚɝɖɚɛɔɣɑɝɖɚɘɟ ɔɓɟɣɑəɔɪ ɞɖɌəɔ 

ɛɑɣɑəɔ, ɛɚɣɑɖ ɔ ɘɔɚɖɌɜɐɌ ɐɚ ɔ ɛɚɝɗɑ ɛɚɝɘɑɜɞ-

əɚɕ ȶȾ ɌəɏɔɚɏɜɌɠɔɔ [72]. Ȯ ɚɝəɚɎɟ ɜɌɍɚɞɧ ɍɧɗ 

ɛɚɗɚɒɑə ɌəɌɗɔɓ 26 ɞɑɗ 18 ɘɟɒɣɔə ɔ 8 ɒɑəɥɔə, 

ɛɚɏɔɍɤɔɡ Ɏ ɎɚɓɜɌɝɞɑ 23-90 ɗɑɞ ɎɝɗɑɐɝɞɎɔɑ ɏɑ-

ɘɚɛɑɜɔɖɌɜɐɌ (n=18) ɔɗɔ ɝɟɍɌɜɌɡəɚɔɐɌɗɨəɚɏɚ 

ɖɜɚɎɚɔɓɗɔɫəɔɫ (n=8). Ȯ ɖɌɣɑɝɞɎɑ ɖɚəɞɜɌɝɞəɚɏɚ 

ɎɑɥɑɝɞɎɌ ɌɎɞɚɜɧ ɔɝɛɚɗɨɓɚɎɌɗɔ ɝɘɑɝɨ 150 ɘɗ 

ɜɑəɞɏɑəɚɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ əɌ ɚɝəɚɎɑ ɕɚ-

ɐɌ (IsovueÈ 370 mg/ml) ɔ 1700 ɘɗ ɛɚɗɔɩɞɔ-

ɗɑəɏɗɔɖɚɗɫ 200, ɖɚɞɚɜɟɪ ɎɎɚɐɔɗɔ Ɏ ɍɑɐɜɑəəɟɪ 

Ɍɜɞɑɜɔɪ. Ȯ ɜɑɓɟɗɨɞɌɞɑ ɛɜɚɎɑɐɑəəɚɏɚ ɝɜɌɎəɔ-

ɞɑɗɨəɚɏɚ ɏɔɝɞɚɗɚɏɔɣɑɝɖɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɌɎɞɚɜɧ 

ɓɌɜɑɏɔɝɞɜɔɜɚɎɌɗɔ ɛɚɞɑɜɪ ɖɗɑɞɚɣəɚɏɚ ɝɞɜɚɑəɔɫ 

əɌ ɛɜɑɛɌɜɌɞɑ ɛɑɣɑəɔ Ɏ ɚɐəɚɘ əɌɍɗɪɐɑəɔɔ ɔ 

əɌɗɔɣɔɑ ɩɚɓɔəɚɠɔɗɨəɧɡ Ɏəɟɞɜɔɖɗɑɞɚɣəɧɡ 

Ɏɖɗɪɣɑəɔɕ ɞɌɖɒɑ Ɏ ɚɐəɚɘ əɌɍɗɪɐɑəɔɔ. ȰɌəəɧɑ 

ɔɓɘɑəɑəɔɫ, ɛɚ ɘəɑəɔɪ ɌɎɞɚɜɚɎ, əɑ ɍɧɗɔ ɝɎɫɓɌ-

əɧ ɝ ɎɎɑɐɑəɔɑɘ ɖɚəɞɜɌɝɞəɚɏɚ ɎɑɥɑɝɞɎɌ, Ɍ ɍɧɗɔ 

ɚɍɟɝɗɚɎɗɑəɧ Ɍɟɞɚɗɔɓɚɘ Ɏ ɛɑɜɎɚɘ ɝɗɟɣɌɑ ɔ əɑ-

ɝɛɑɢɔɠɔɣɑɝɖɔɘ ɡɌɜɌɖɞɑɜɚɘ ɔɓɘɑəɑəɔɕ Ɏɚ Ɏɞɚ-

ɜɚɘ əɌɍɗɪɐɑəɔɔ [72]. ȺɐəɌɖɚ ɎɧɫɎɗɑəəɚɑ ɌɎɞɚ-

ɜɌɘɔ Ɏ ɚɐəɚɘ əɌɍɗɪɐɑəɔɔ ɜɌɝɤɔɜɑəɔɑ ɛɜɚɝɎɑ-

ɞɌ ɖɌɛɝɟɗɧ ȭɚɟɩəɌ əɌ ɛɜɑɛɌɜɌɞɑ ɗɑɎɚɕ ɛɚɣɖɔ 

ɍɧɗɚ ɜɌɝɢɑəɑəɚ Ɏ ɖɌɣɑɝɞɎɑ ɚɝɗɚɒəɑəɔɫ ɛɜɚɎɑ-

ɐɑəəɚɕ ɛɚɝɘɑɜɞəɚɕ ȶȾ ɌəɏɔɚɏɜɌɠɔɔ [72].  

Ȱɜɟɏɔɘ ɎɌɒəɧɘ ɘɚɘɑəɞɚɘ ɛɜɚɎɑɐɑəɔɫ 

ɗɪɍɚɕ ɛɚɝɘɑɜɞəɚɕ ȶȾ ɌəɏɔɚɏɜɌɠɔɔ, Ɏ ɚɝəɚɎəɚɘ 

ɛɜɔ ɛɜɚɎɑɐɑəɔɔ ɝɟɐɑɍəɚ-ɘɑɐɔɢɔəɝɖɚɏɚ Ɏɝɖɜɧ-

ɞɔɫ, ɫɎɗɫɑɞɝɫ Ɏɗɔɫəɔɑ ɖɚəɞɜɌɝɞəɚɏɚ ɎɑɥɑɝɞɎɌ 

əɌ ɛɚɖɌɓɌɞɑɗɔ ɐɚɛɚɗəɔɞɑɗɨəɧɡ ɘɑɞɚɐɚɎ ɔɝɝɗɑ-

ɐɚɎɌəɔɫ ɞɜɟɛəɚɏɚ ɘɌɞɑɜɔɌɗɌ. Ȯ ɗɔɞɑɜɌɞɟɜɑ 

ɔɘɑɪɞɝɫ ɐɌəəɧɑ ɚ Ɏɗɔɫəɔɔ ɔɝɛɚɗɨɓɚɎɌəəɧɡ 

ɖɚəɞɜɌɝɞəɧɡ ɎɑɥɑɝɞɎ əɌ ɍɔɚɡɔɘɔɣɑɝɖɔɑ, ɞɚɖ-

ɝɔɖɚɗɚɏɔɣɑɝɖɔɑ, ɘɔɖɜɚɍɔɚɗɚɏɔɣɑɝɖɔɑ ɛɚɖɌɓɌɞɑ-

ɗɔ [73-75]. Ȼɚɐɚɍəɧɕ ɌəɌɗɔɓ ɞɌɖɔɡ Ɏɗɔɫəɔɕ ɓɌ-

ɝɗɟɒɔɎɌɑɞ, əɌ əɌɤ Ɏɓɏɗɫɐ, ɚɞɐɑɗɨəɚɏɚ ɝɚɚɍɥɑ-

əɔɫ. Ⱦɑɘ ɘɑəɑɑ, Ɏɝɑ ɔɝɝɗɑɐɚɎɌɞɑɗɔ ɜɑɖɚɘɑəɐɟɪɞ 

ɘɌɖɝɔɘɌɗɨəɚɑ Ɏɓɫɞɔɑ ɚɍɜɌɓɢɚɎ ɐɗɫ ɐɚɛɚɗəɔ-

ɞɑɗɨəɧɡ ɔɝɝɗɑɐɚɎɌəɔɕ ɐɚ ɎɎɑɐɑəɔɫ ɖɚəɞɜɌɝɞəɚ-

ɏɚ ɎɑɥɑɝɞɎɌ.    

ȹɑɚɍɡɚɐɔɘɧɘ ɟɝɗɚɎɔɑɘ ɟɝɛɑɤəɚɏɚ ɛɜɚɎɑ-

ɐɑəɔɫ ɛɚɝɘɑɜɞəɚɕ ȶȾ ɌəɏɔɚɏɜɌɠɔɔ ɝɣɔɞɌɑɞɝɫ 

ɞɌɖɒɑ ɔɝɛɚɗɨɓɚɎɌəɔɑ ɝɚɏɗɌɝɚɎɌəəɧɡ ɛɜɚɞɚɖɚ-

ɗɚɎ ɔɝɝɗɑɐɚɎɌəɔɕ. Ȼɚɘɔɘɚ ɩɞɚɏɚ, ɛɜɚɎɚɐɔɞɨ ɞɌ-

ɖɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ əɑɚɍɡɚɐɔɘɚ ɝɛɑɢɔɌɗɔɝɞɌɘ, 

ɔɘɑɪɥɔɘ ɐɚɝɞɌɞɚɣəɧɑ ɓəɌəɔɫ ɔ ɚɛɧɞ ɛɚ ɗɟɣɑ-

Ɏɚɕ ɝɑɘɔɚɞɔɖɑ ɞɑɗ ɟɘɑɜɤɔɡ ɛɌɢɔɑəɞɚɎ ɔ ɚɝɚ-

ɍɑəəɚɝɞɫɘ ɜɌɓɎɔɞɔɫ ɛɚɝɘɑɜɞəɧɡ ɔɓɘɑəɑəɔɕ. Ȯ 

ɗɔɞɑɜɌɞɟɜɑ ɔɘɑɪɞɝɫ ɟɖɌɓɌəɔɫ ɚ ɛɜɚɎɑɐɑəɔɔ 

ɝɛɑɢɔɌɗɨəɧɡ ɚɍɟɣɌɪɥɔɡ ɖɟɜɝɚɎ ɛɚ ɜɑəɞɏɑəɚɗɚ-

ɏɔɔ ɐɗɫ ɛɌɞɚɗɚɏɚɌəɌɞɚɘɚɎ ɔ ɎɎɑɐɑəɔɔ ɚɝɚɍɚɕ 

ɝɛɑɢɔɌɗɨəɚɝɞɔ ɝɟɐɑɍəɚ-ɘɑɐɔɢɔəɝɖɔɕ ɜɑəɞɏɑəɚ-

ɗɚɏ [76]. ȹɌ əɌɤ Ɏɓɏɗɫɐ, əɌɔɍɚɗɑɑ ɛɑɜɝɛɑɖɞɔɎ-

əɧɘ ɫɎɗɫɑɞɝɫ ɝɚɎɘɑɝɞəɧɕ ɌəɌɗɔɓ ɛɚɗɟɣɑəəɧɡ 

ɞɚɘɚɏɜɌɘɘ ɝɛɑɢɔɌɗɔɝɞɌɘɔ ɛɚ ɗɟɣɑɎɚɕ ɐɔɌɏəɚ-

ɝɞɔɖɑ, ɎɜɌɣɌɘɔ-ɛɌɞɚɗɚɏɚɌəɌɞɚɘɌɘɔ, Ɍ ɞɌɖɒɑ 

ɖɗɔəɔɢɔɝɞɌɘɔ ɝɚɚɞɎɑɞɝɞɎɟɪɥɑɏɚ ɛɜɚɠɔɗɫ.    

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɛɚɝɘɑɜɞəɌɫ ȶȾ ɌəɏɔɚɏɜɌ-

ɠɔɫ ɝɟɥɑɝɞɎɑəəɧɘ ɚɍɜɌɓɚɘ ɜɌɝɤɔɜɫɑɞ Ɏɚɓ-

ɘɚɒəɚɝɞɔ ɞɌɖ əɌɓɧɎɌɑɘɚɏɚ əɑɔəɎɌɓɔɎəɚɏɚ 

Ɏɝɖɜɧɞɔɫ. ȴɝɛɚɗɨɓɚɎɌəɔɑ ɞɌɜɏɑɞəɚɕ ɛɚɝɘɑɜɞ-

əɚɕ ȶȾ ɌəɏɔɚɏɜɌɠɔɔ ɛɚɓɎɚɗɫɑɞ ɔɓɟɣɔɞɨ ɚɝɚɍɑə-

əɚɝɞɔ ɖɜɚɎɚɝəɌɍɒɑəɔɫ ɔ ɎɧɫɎɔɞɨ ɛɌɞɚɗɚɏɔɣɑ-

ɝɖɔɑ ɔɓɘɑəɑəɔɫ ɝɚɝɟɐɚɎ ɚɞɐɑɗɨəɧɡ ɚɜɏɌəɚɎ, Ɏ 

ɣɌɝɞəɚɝɞɔ, ɔɤɑɘɔɣɑɝɖɚɕ ɍɚɗɑɓəɔ ɝɑɜɐɢɌ ɔ ɢɑ-

ɜɑɍɜɚɎɌɝɖɟɗɫɜəɧɡ ɛɚɜɌɒɑəɔɕ. ȶȾ ɌəɏɔɚɏɜɌɠɔɫ 

Ɏɝɑɏɚ ɞɑɗɌ, ɚɝɚɍɑəəɚ ɘəɚɏɚɩɞɌɛəɌɫ ɛɚɝɘɑɜɞəɌɫ 

ȶȾ ɌəɏɔɚɏɜɌɠɔɫ, ɛɚɓɎɚɗɫɑɞ ɎɔɓɟɌɗɔɓɔɜɚɎɌɞɨ 

ɝɑɜɐɑɣəɚ-ɝɚɝɟɐɔɝɞɟɪ ɝɔɝɞɑɘɟ Ɏ ɢɑɗɚɘ. Ȼɜɔɘɑ-

əɑəɔɑ ȶȾ ɌəɏɔɚɏɜɌɠɔɔ əɌɔɍɚɗɑɑ ɩɠɠɑɖɞɔɎəɚ 

ɐɗɫ ɚɛɜɑɐɑɗɑəɔɫ ɔɝɞɚɣəɔɖɌ ɔ ɚɍɦɑɘɌ Ɏəɟɞɜɑə-
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əɑɏɚ ɖɜɚɎɚɞɑɣɑəɔɫ, ɎɧɜɌɒɑəəɚɝɞɔ ɞɜɚɘɍɚɓɌ ɔ 

ɝɞɑɛɑəɔ ɝɞɑəɚɓɌ ɖɜɚɎɑəɚɝəɧɡ ɝɚɝɟɐɚɎ, ɎɔɐɌ ɔ 

ɜɌɝɛɜɚɝɞɜɌəɑəəɚɝɞɔ ɝɚɝɟɐɔɝɞɧɡ ɘɌɗɨɠɚɜɘɌ-

ɢɔɕ. Ⱦɑɘ əɑ ɘɑəɑɑ, ɚɍɗɌɐɌɫ Ɏɧɝɚɖɚɕ ɝɛɑɢɔɠɔɣ-

əɚɝɞɨɪ ɔ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨɪ Ɏ ɚɞəɚɤɑəɔɔ Ɏɔ-

ɓɟɌɗɔɓɌɢɔɔ ɗɑɞɌɗɨəɧɡ ɖɜɚɎɚɞɑɣɑəɔɕ, ɛɚɝɘɑɜɞ-

əɌɫ ȶȾ ɌəɏɔɚɏɜɌɠɔɫ əɑ ɘɚɒɑɞ Ɏ ɛɚɗəɚɕ ɘɑɜɑ 

ɓɌɘɑəɔɞɨ ɞɜɌɐɔɢɔɚəəɚɑ Ɍɟɞɚɛɝɔɕəɚɑ ɔɝɝɗɑɐɚ-

ɎɌəɔɑ. 

ȴɝɝɗɑɐɚɎɌəɔɑ ɚɐɚɍɜɑəɚ ɖɚɘɔɞɑɞɚɘ ɛɚ 

ɩɞɔɖɑ ɀȯȭȿ òȹɌɟɣəɧɕ ɢɑəɞɜ ɌɖɟɤɑɜɝɞɎɌ, 

ɏɔəɑɖɚɗɚɏɔɔ ɔ ɛɑɜɔəɌɞɚɗɚɏɔɔ ɔɘ. ɌɖɌɐɑɘɔ-

ɖɌ Ȯ.ȴ. ȶɟɗɌɖɚɎɌó ȸɔəɓɐɜɌɎɌ ȼɚɝɝɔɔ (ɛɜɚ-

ɞɚɖɚɗ ʈ 25 ɚɞ 22.06.2012). 

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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COMPLICATIONS AFTER JOINT REPLACEMENT SURGERIES  

(SHORT TERM, MIDTERM AND LONG TERM) 

 

Dhillon H.S.1,2, Serova N.S.1, Lychagin A.V.1  

 
urpose. Ƚomplications after hip/knee/other joint arthroplasty develop in approx i-

mately 1 ð1.5% of young people and in 2.5 ð3% of elderly patients. Despite the me a-

ger chance of developing negative consequences, they can affect anyone, especially 

those who did not fol low the rigorous rehabilitation program. Complications after 

endoprosthetics of hip/knee/other joints results from incorrect postoperative care and 

phy sical activity after discharge from the hospital. The second reason is technical approach 

of the surgeon.  And third is an inadequate preoperative examination.  

The aim of the article is to have a detailed description of short term, midterm and long -term 

complications after joint replacement surgeries and of the methods (clinical and radiological) 

to avoid thos e complications with all the required parameters.  
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Ȱɔɗɗɚə Ɂ.Ƚ.1,2, ȽɑɜɚɎɌ ȹ.Ƚ.1, ȷɧɣɌɏɔə Ȭ.Ȯ.1  

 

ɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. Ⱥɝɗɚɒəɑəɔɫ ɛɚɝɗɑ ɩəɐɚɛɜɚɞɑɓɔɜɚɎɌəɔɫ ɞɌɓɚɍɑɐɜɑəəɧɡ, 

ɖɚɗɑəəɧɡ ɔɗɔ ɐɜɟɏɔɡ ɝɟɝɞɌɎɚɎ ɎɝɞɜɑɣɌɪɞɝɫ ɛɜɔɘɑɜəɚ Ɏ 1-1,5% ɝɗɟɣɌɑɎ ɟ ɘɚ-

ɗɚɐɧɡ ɗɪɐɑɕ ɔ ɟ 2,5-3% ɛɚɒɔɗɧɡ ɛɌɢɔɑəɞɚɎ. ȼɔɝɖ ɜɌɓɎɔɞɔɫ ɚɝɗɚɒəɑəɔɕ ɛɚ-

ɝɗɑ ɞɌɖɔɡ ɚɛɑɜɌɢɔɕ ɘɚɒɑɞ ɎɝɞɜɑɣɌɞɨɝɫ ɟ Ɏɝɑɡ ɛɌɢɔɑəɞɚɎ, ɚɝɚɍɑəəɚ ɟ ɞɑɡ, ɖɞɚ 

əɑ ɝɗɑɐɟɑɞ ɝɞɜɚɏɚɕ ɛɜɚɏɜɌɘɘɑ ɜɑɌɍɔɗɔɞɌɢɔɔ. Ⱥɝɗɚɒəɑəɔɫ ɛɚɝɗɑ ɩəɐɚɛɜɚɞɑɓɔɜɚɎɌəɔɫ 

ɞɌɓɚɍɑɐɜɑəəɚɏɚ ɔɗɔ ɖɚɗɑəəɚɏɚ ɝɟɝɞɌɎɚɎ ɘɚɏɟɞ Ɏɚɓəɔɖəɟɞɨ ɔɓ-ɓɌ əɑɖɚɜɜɑɖɞəɚɏɚ Ɏɑɐɑəɔɫ 

ɛɌɢɔɑəɞɌ Ɏ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɘ ɛɑɜɔɚɐɑ ɔɗɔ əɑɌɐɑɖɎɌɞəɚɕ ɠɔɓɔɣɑɝɖɚɕ ɌɖɞɔɎəɚɝɞɔ ɛɚ-

ɝɗɑ Ɏɧɛɔɝɖɔ ɔɓ ɝɞɌɢɔɚəɌɜɌ. ȮɞɚɜɌɫ ɛɜɔɣɔəɌ ɎɚɓəɔɖəɚɎɑəɔɫ ɚɝɗɚɒəɑəɔɕ ð ɜɌɓɗɔɣəɧɑ 

ɞɑɡəɔɣɑɝɖɔɑ ɛɚɐɡɚɐɧ ɗɑɣɌɥɑɏɚ ɡɔɜɟɜɏɌ. ȴ ɞɜɑɞɨɫ ɛɜɔɣɔəɌ ð əɑɐɚɝɞɌɞɚɣəɚɑ ɛɜɑɐɚɛɑɜɌ-

ɢɔɚəəɚɑ ɚɍɝɗɑɐɚɎɌəɔɑ.  

ɂɑɗɨ ɐɌəəɚɕ ɝɞɌɞɨɔ ð ɛɜɑɐɝɞɌɎɔɞɨ ɛɚɐɜɚɍəɚɑ ɚɛɔɝɌəɔɑ ɚɝɗɚɒəɑəɔɕ ɛɚɝɗɑ ɩəɐɚ-

ɛɜɚɞɑɓɔɜɚɎɌəɔɫ ɝɟɝɞɌɎɚɎ Ɏ ɜɌəəɔɕ, ɝɜɑɐəɔɕ ɔ ɛɚɓɐəɔɕ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɧɑ ɛɑɜɔɚɐɧ, Ɍ 

ɞɌɖɒɑ ɚɛɔɝɌəɔɑ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɡ ɘɑɞɚɐɚɎ (ɖɗɔəɔɣɑɝɖɔɡ ɔ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɡ) ɐɗɫ 

ɝəɔɒɑəɔɫ ɜɔɝɖɌ ɎɚɓəɔɖəɚɎɑəɔɫ ɚɝɗɚɒəɑəɔɕ.  

 

 ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɞɚɞɌɗɨəɚɑ ɛɜɚɞɑɓɔɜɚɎɌəɔɑ ɖɚɗɑəəɚɏɚ ɝɟɝɞɌɎɌ, ɞɚɞɌɗɨəɚɑ ɛɜɚɞɑ-

ɓɔɜɚɎɌəɔɑ ɞɌɓɚɍɑɐɜɑəəɚɏɚ ɝɟɝɞɌɎɌ, ɐɔɝɗɚɖɌɢɔɫ ɛɜɚɞɑɓɌ, ɔəɠɑɖɢɔɚəəɧɑ ɔɓɘɑəɑəɔɫ, 

ɞɜɚɘɍɚɩɘɍɚɗɔɫ ɗɑɏɚɣəɚɕ Ɍɜɞɑɜɔɔ, ɠɔɓɔɚɞɑɜɌɛɔɫ. 

 
ȶɚəɞɌɖɞəɧɕ ɌɎɞɚɜ: Ȱɔɗɗɚə Ɂ.Ƚ., e-mail : harmeetsingh 333@mail .ru   

 

Ȱɗɫ ɢɔɞɔɜɚɎɌəɔɫ: Ȱɔɗɗɚə Ɂ.Ƚ., ȽɑɜɚɎɌ ȹ.Ƚ., ȷɧɣɌɏɔə Ȭ.Ȯ. Ⱥɝɗɚɒəɑəɔɫ ɛɚɝɗɑ ɩəɚ-

ɛɜɚɞɑɓɔɜɚɎɌəɔɫ ɝɟɝɞɌɎɚɎ (ɜɌəəɔɕ, ɝɜɑɐəɔɕ ɔ ɛɚɓɐəɔɕ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɧɑ ɛɑɜɔɚɐɧ). 
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omplications  after  hip / knee / other  joint  

arthr oplasty  develop in approximately 1 

ð 1.5 % of young people and in 2.5  ð 3 

% of elderly patients [1, 4, 18].  Despite 

the meager chance of developing neg a-

tive consequences, they can affect anyone, esp e-

cially those who did not follow the rigorous reh a-

bilitation program. Complications after endopro s-

thetics of hip/knee/other joi nts results from i n-

correct postoperative care [14, 16, 36] and phys i-

cal activity after discharge from the hospital [2, 

10].  The second reason is technical approach of 

the surgeon [3, 18].  And third is an inadequate 

preoperative examination [8, 22, 29], as a result of 

which subclinical infections (urinary; broncho -

pulmonary) flare up after the joint replacement 

surgery. The success of the treatment is infl u-

enced by the qualification of the medical staff, 

where the patient received high -tech medical, su r-

gical  and rehabilitation treatment [6, 27].  

Causes / Reasons for Joint replacement 

Surgeries:  

The most common reasons for a joint r e-

placement surgery according to the study as 

shown in Fig. 1. Osteoarthritis being the prime 

reason in elderly [13, 19] and Traum a in young 

patients [11, 29].  

Statistics of complications in percentage:  

The operation to install the prosthesis is the 

method that mobilizes the patient, changes the 

lifestyle of patient, relieves debilitating pain and 

limited ability to work, reverts to healthy physical 

activity [15, 39].  Unpleasant pathological situ a-

tions associated with implantation occur infr e-

quently, which the patient should be informed 

about before the operation.  According to the 

study, the complications are divided into ea r-

ly/short term comprises from 1 -8 weeks post o p-

eration, midterm comprising from 2 -12 months 

and late term comprising from 1 to 5 years or 

more after joint replacement operation as shown 

in Chart 1.  

The commonest complication  is:  

¶ Dislocation of prosthesis develops in  about 

26.3% of cases;  

¶ Septic pathogenesis (infection)  in 14.7%;  

¶ Periprosthetic fracture  occured in 10.3%;  

¶ Thromboembolism  in 5.3%;  

¶ Others < 3.5 %  

The complications after joint replacement 

occurs due to either surgical technique ð method 

(prosthesis used)  and the patient himself, who did 

not continue rehabilitation or did not adhere to a 

special physical regime after the restor a-

tion.  Deterioration of the state occurs at home, 

when there is no close monitoring by the doctors 

that was in the clinic [13, 38].  

Differentiation of pain: normal or not . 

Pain after endoprosthetics of the hip/knee 

will be observed in the early period, because the 

body has experienced a very serious orthopedic 

operation.  Painful syndrome during the first 2 -3 

weeks is a natural respons e of the body to a r e-

cently transferred surgical trauma, which is not 

considered a deviation [10, 19]  

While the operating injury does not heal, the 

muscle structures will not return to normal, until 

the bones along with the  endoprosthesis  become a 

single u nit, the person will experience discomfort 

for a while.  Therefore, prescribe a good analgesic, 

which helps to relieve early painful symptoms, 

and it is better to concentrate on therapeutic and 

rehabilitation exercises.  

Painful sensations should be differen tiated 

and examined whether it is a normal pain or 

pathological pain.  This can be done by the opera t-

ing surgeon.  The patient's task is to notify the o r-

thopedic doctor in case of any uncomfortable 

symptoms [12, 19].  

Main risk factors . 

Surgical intervention does not exclude co m-

plications including serious ones.  Especially if 

mistakes were made in the intra - and/or post -

operation period.  Even small errors during the o p-

eration or during rehabilitation increase the likel i-

hood of unsatisfactory arthroplasty.  Ther e are also 

risk factors that increase the predisposition of the 

body to postoperative consequences and often b e-

come their cause: advanced age of a person; s e-

vere concomitant disease (for example,  diabetes 

mellitus  , arthritic disease of rheumatoid etiology , 

psoriasis, lupus erythematosus; any previous o p-

erative intervention on the "native" joint, aimed at 

treating dysplasia, femur fractures, coxarthrosis 

deformities including osteosynth e-

sis  , osteotomy  etc.); reendoprosthetics (repeated 

replacement of prost hesis)  ; local inflammation 

and  purulent foci  in a patient's history.  

It should be noted that after the replac e-

ment of the hip joints, older people are more likely 

to be affected by complications, especially those 

over 60 years. Older patients besides the underl y-

ing disease have associated pathologies that can 

complicate the course of  rehabilitation  (for exa m-

ple, reduce resistance to infection).  There is a r e-

duced potential for reparative -recovery functions, 

weakness of the musculoskeletal system, osteop o-

rotic symptoms and lymphovenous insufficiency of 

the lower limbs [11, 27, 39].  

Concept and methods of treatment of 

consequences . 

Quick access to a doctor at the first suspi - 

Ƚ 
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cious signs will help to avoid the progression of 

undesirable phenomena, and in certain situations 

to save the implant without a revision oper a-

tion.  The more neglected the cli nical picture b e-

comes, the more difficult it will be to undergo 

therapeutic correction [5, 18].  

Dislocations and subluxations of the e n-

doprosthesis . 

This is a leading pathological condition in 

which the femoral component is displaced with 

respect to the ac etabular element in a hip r e-

placement surgery, as a result of which the head 

and the cup of the endoprosthesis are unco u-

pled.  Provocative factors are excessive loads, e r-

rors in the selection of the model and installation 

of the implant (defects in the angl e of the setting), 

the use of a back surgical approach, injuries. The 

risk group includes people with  hip fra c-

tures , dysplasia , neuromuscular pathol o-

gies, obesity , joint hypermobility, Ehlers danlos 

syndrome, patients older than 60 years [15, 19, 

29].  Also vulnerable to dislocation are those who 

have undergone surgery in the past on natural 

arthroplasty.  Dislocation requires non -surgical 

insertion or open method.  With timely treatment, 

the endoprosthetic head can be fixed u n-

der  anesthesia in a  closed way.  If the problem is 

triggered, the doctor may prescribe a re -operation 

to reinstall the endoprosthesis [12, 16, 40, 44].  

Periprosthesis infection  

The second most frequent phenomenon, 

characterized by the activation of severe purulent -

inflammatory processes in  the area of the i m-

plant.  Infectious antigens enter intraoperatively 

through insufficiently sterile surgical instruments 

(rarely) or after intervention through the bloo d-

stream move from any problem organ that has a 

pathogen -microbial environment (often).  Poor 

treatme nt of the wound zone or poor healing (with 

diabetes) also contributes to the development and 

reproduction of bacteria as shown in Fig. 3. Pur u-

lent foci adversely affect the strength of  fixation of 

the endoprosthesis, causing its  loosening and i n-

stability.  The pyogenic microflora is difficult to 

treat and, as a rule, involves the removal of the 

implant and the re -installation after a long 

time.  The main principle of treatment is a test for 

establishing the type of infection, long antibiotic 

therapy, abundant  lavage of the wound with ant i-

septic solutions [4, 16, 42].  

Thromboembolism (PE)  

PE - a critical blockage of the branches or 

main trunk of the pulmonary artery by a severed 

thrombus, which was formed after implantation in 

the deep veins of the lower limb d ue to low circ u-

lation, which resulted from limited mobility of the 

leg. The culprits of thrombosis are the absence of 

early rehabilitation and the necessary medication, 

a prolonged stay in an immobilized state.  

The patient is immediately hospitalized in 

th e intensive care unit, where, taking into account 

the severity of the thrombotic syndrome: the i n-

troduction of thrombolytics and drugs that reduce 

blood clotting, ventilation and embolectomy are 

considered [7, 16, 28].  

Periprosthetic fracture . 

 

ȼɔɝ. 1 (Fig. 1) 

Fig. 1.  Diagram . 

Different reasons for a Joint Replacement Surge ries.  

ȼɔɝ. 1.   ȰɔɌɏɜɌɘɘɌ. 

ȼɌɓɗɔɣəɧɑ ɛɜɔɣɔəɧ ɐɗɫ ɚɛɑɜɌɢɔɕ ɛɚ ɓɌɘɑəɑ ɝɟɝɞɌɎɚɎ.   
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This is a violation of the integrit y of the f e-

mur in the leg zone with an unstable and stable 

prosthesis that occurs intra -operatively or at any 

time after the operation (in a few days, months or 

years).  Fractures  are more likel y to occur due to a 

decreased density of bone tissue, but may be a 

result of incompetent bone marrow development 

before installing an artificial joint.  Therapy, d e-

pending on the type and severity of the damage, 

involves using one of the methods of osteosyn th e-

sis [7, 16, 37].  

Neuropathy . 

Neuropathic syndrome is a lesion of the p e-

roneal nerve entering the structure of a large sc i-

atic nerve, which can be caused by lengthening of 

the leg after prosthetics, pressure of the formed 

hematoma to nerves or nerve plex uses, less often 

intraoperative damage due to careless actions of 

the surgeon.  Nerve repair is performed through 

etiologic treatment using the optimal method of 

surgery or with the help of physical rehabilitation 

[15, 38].  

Preventive measures . 

Complication s after prosthetics of the 

hip/knee joint are much easier to prevent than to 

engage in time -consuming and long -term trea t-

ment to get rid of them.  Unsatisfactory develo p-

ment of the situation can spoil all efforts of the 

surgeon.  Therapy does not always give  a positive 

effect and the expected result, therefore in the 

leading  clinics  a comprehensive perioperative pr o-

gram of prevention of all existing conseque nces is 

provided [21, 25, 31]. At the preoperative stage, 

the  diagnosis for infections in the body , diseases 

of internal organs, allergies, etc.  is performed. If 

inflammatory and infectious processes are detec t-

ed, chronic diseases in the stage of decompens a-

tion, operational measures will not begin until the 

identified foci of infections are cured, venous -

vascular problems will not be reduced to an a c-

ceptable level, and other ailments will not lead to 

a state of stable remission [22, 43]. If there is a 

predi sposition to allergic reactions, this fact is i n-

vestigated and taken into consideration, as the 

choice of medications, materials of the endopro s-

thesis and the type of anesthesia depend on it [15, 

19, 41].  On the assessment of the health of inte r-

nal organs and systems, age criteria and weight, 

the entire surgical process and further rehabilit a-

tion are under evaluation.   

To minimize the risks of complications after 

hip/knee joint prosthetics, prevention is pe r-

formed before and at the time of the procedure, 

after the operation, including the long -term per i-

od.  Integrated preventive approach is medical 

elimination of the infectious source, full compe n-

sation of chronic ailments; administration of sp e-

cific doses of low molecular weight heparins in 12 

hours to preve nt thrombotic events, antithrombo t-

ic therapy continues for some time after surgery; 

application for a couple of hours before the fort h-

coming replacement of arhtroplasty and for seve r-

al days of broad -spectrum antibiotics active 

against a large group of path ogens; impeccable 

technical maintenance of the operative interve n-

tion, while minimally traumatic, avoiding signif i-

cant blood loss and the appearance of bruising; 

the selection of an ideal prosthetic construction 

that completely coincides with the anatomica l p a-

rameters of the present bone joint, including its 

correct fixation at the correct orientation angle, 

which in the future will guarantee the stability of 

the implant, its integrity and excellent functional i-

ty;  early activation of the ward to prevent sta gnant 

processes in the leg, atrophy of muscles and co n-

tractures, inclusion from the first day of exercising 

exercise and physiotherapy procedures (electr o-

myostimulation, magnetotherapy etc.), respiratory 

exercises and quality care for the operating 

wound; inform the patient of all possible compl i-

cations, permitted and unacceptable types of 

physical activity, precautionary measures and the 

need to regularly perform exercises of physical 

therapy. The patient should realize that not only 

the degree of professi onalism of doctors depends 

on the outcome of the operation and the success 

of the restoration, but also of himself.  After pro s-

thetics of the hip joint, undesirable complications 

are avoided by the side, but only if the recomme n-

dations of specialists are ca rried out impeccably 

[11, 19, 25].  

 

  

Chart ʈ1. St atistics of complications according to the terms after the operation.  

Short term (1-8 weeks) Midterm (2-12 months) Long term(1-5 years) 

Infection 

Dislocation 

Subluxation 

Haematoma 

Bleeding/wound 

Cellulitis 

Septic loosening 

Neuropathy 

Peri-implant bony -

fracture 

Aseptic loosening 

AVN bone 

Thromboembolism 

Stiffness joints 

Pain (complex regional 

pain syndrome) 

Particle disease 

Component migration 

Prosthesis fracture 

Heterotopic ossification 

Limb shortening/ length-

ening  
 

http://msk-artusmed.ru/periproteznye-perelomy/
http://msk-artusmed.ru/poleznaya-informatsiya-o-klinikah-endoprotezirovaniya-sustavov/
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  Fig. 1 (ȼɔɝ. 1) 

Fig. 1. X-ray, hip joints, AP view.  

Dislocation of right sided hip prosthesis after 2 months 

of surgery.  

ȼɔɝ. 1. ȼɑəɞɏɑəɚɏɜɌɘɘɌ ɞɌɓɚɍɑɐɜɑəəɧɡ ɝɟɝɞɌ-

ɎɚɎ, ɛɜɫɘɌɫ ɛɜɚɑɖɢɔɫ. 

ȺɞɘɑɣɌɑɞɝɫ ɐɔɝɗɚɖɌɢɔɫ ɛɜɚɞɑɓɌ ɛɜɌɎɚɏɚ ɞɌɓɚɍɑɐɜɑə-

əɚɏɚ ɝɟɝɞɌɎɌ ɣɑɜɑɓ 2 ɘɑɝɫɢɌ ɛɚɝɗɑ ɚɛɑɜɌɢɔɔ. 

 

  Fig. 2 Ɍ (ȼɔɝ. 2 Ɍ) 

 

  Fig. 2 b  ( ȼɔɝ. 2 ɍ) 

Fig. 2.  X-ray . 

Knee joint, AP and lateral views. Joint after athroplasty; however, after 6 months post -surgery - increased bone 

density at lower femoral and upper tibial condylar aspect su ggestive of infection.  

ȼɔɝ. 2. ȼɑəɞɏɑəɚɏɜɌɘɘɧ ɖɚɗɑəəɚɏɚ ɝɟɝɞɌɎɌ, ɛɜɫɘɌɫ ɔ ɍɚɖɚɎɌɫ ɛɜɚɑɖɢɔɔ. 

Ƚɚɝɞɚɫəɔɑ ɛɚɝɗɑ ɌɜɞɜɚɛɗɌɝɞɔɖɔ. Ƀɑɜɑɓ 6 ɘɑɝɫɢɑɎ ɛɚɝɗɑ ɚɛɑɜɌɢɔɔ ɚɞɘɑɣɌɑɞɝɫ ɜɌɓɜɫɒɑəɔɑ ɖɚɝɞəɚɕ ɞɖɌəɔ Ɏ 

ɚɍɗɌɝɞɔ ɍɑɐɜɑəəɚɏɚ əɌɐɘɧɥɑɗɖɌ ɔ ɍɚɗɨɤɑɍɑɜɢɚɎɚɏɚ ɘɧɥɑɗɖɌ, ɛɚɐɚɓɜɔɞɑɗɨəɚɑ əɌ ɔəɠɑɖɢɔɚəəɧɕ ɛɜɚɢɑɝɝ.  

 

Fig. 3 Ɍ (ȼɔɝ. 3 Ɍ) 

 

  Fig. 3 b  (ȼɔɝ. 3 ɍ) 

Fig. 3.  X-ray, left hip joint, AP view. Axial view.  

Left hip joint prosthetic fracture with a 2 years interval between the two X -rays.  

ȼɔɝ. 3. ȼɑəɞɏɑəɚɏɜɌɘɘɌ ɗɑɎɚɏɚ ɞɌɓɚɍɑɐɜɑəəɚɏɚ ɝɟɝɞɌɎɌ, ɛɜɫɘɌɫ ɛɜɚɑɖɢɔɫ. 

Ȼɑɜɑɗɚɘ ɛɜɚɞɑɓɌ ɗɑɎɚɏɚ ɞɌɓɚɍɑɐɜɑəəɚɏɚ ɝɟɝɞɌɎɌ. ȴəɞɑɜɎɌɗ ɘɑɒɐɟ ɔɝɝɗɑɐɚɎɌəɔɫɘɔ ð 2 ɏɚɐɌ.  



   RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY  

 

  | www.rejr.ru | REJR. 2018; 8 (3):100-106       DOI:10.21569/2222-7415-2018-8-3-100-106      ʉʪʨʘʥʠʮʘ  105 
  

References: 

1. Siegel R., Naishadham D., Jemal A. Cancer statistics. CA 

Cancer J Clin 2013; 63: 11 ð30.  

2. ȶɜɌɎɑɢ Ⱥ.Ȭ., ȶɟɓəɑɢɚɎ Ȯ.Ȯ., ȸɚɜɡɚɎ ȶ.Ɋ., ȹɑɣɟɤɖɔəɌ Ȯ.ȸ., 

ȹɚɎɔɖɚɎɌ ȱ.ȯ., ȹɚɎɔɖɚɎɌ Ⱥ.Ȯ. ɔ ɐɜ.: ȶɗɔəɔɣɑɝɖɔɑ 

ɜɑɖɚɘɑəɐɌɢɔɔ ð ɜɌɖ ɞɑɗɌ ɘɌɞɖɔ. ȸɚɝɖɎɌ 2017: 6-7. 

3. ȶɌɛɜɔə Ȭ.Ȱ., ȽɞɌɜɔəɝɖɔɕ Ȯ.Ȯ., ȻɑɞɜɚɎɌ ȯ.Ȯ..: ȳɗɚɖɌɣɑ-

ɝɞɎɑəəɧɑ ɓɌɍɚɗɑɎɌəɔɫ Ɏ ȼɚɝɝɔɔ Ɏ 2014 ɏɚɐɟ (ɓɌɍɚɗɑɎɌɑɘɚɝɞɨ 

ɔ ɝɘɑɜɞəɚɝɞɨ), 2016. ȸɚɝɖɎɌ, ȼȴȴȽ ɀȴȬȹ 2018: 

12,16,135,138.  

4. Atri M., Zhang Z., Dehdashti F., Lee S.I., Helga M., Ali et al.: 

Utility of PET/CT to Evaluate Retroperitoneal Lymph Node M e-

tastasis in High -Risk Endometrial Ca ncer: Results of ACRIN 

6671/GOG 0233 Trial1 201 7. Radiology 2017; 283(2): 450 -459.  

5. Koskas M., Rouzier R., Amant F. Staging for endometrial ca n-

cer: the controversy around lymphadenectomy ð can this be 

resolved? Best. Pract. Res. Clin. Obstet. G ynaecol. 2015; 29 (6): 

845ð857.  

6. Horowitz N.S., Dehdash ti F., Herzog T.J., Rader J.S., Powell 

M.A., Gibb R.K. et al. Prospective evaluation of FDG -PET for d e-

tecting pelvic and para -aortic lymph node metastasis in ute rine 

corpus cancer. Gynecol O ncol. 2004; 95 (3): 546 ð51.  

7. Lewin S.N., Herzog T.J., Barrena Me del N.I. Comparative pe r-

formance of the 2009 international Federation of gyn ecology and 

obstetrics staging system for uterine corpus cancer. Obstet. G y-

necol. 2010; 116 (5): 114 -197.  

8. Creasman W.T., Odicino F., Maisonneuve P. Carcin oma of the 

corpus uter i. FIGO 26th Annual Report on the Results of trea t-

ment in Gynecological Cancer. Int J G ynaecol Obstet 2006; 95: 

105.  

9. Edge S.B., Compton C.C. American Joint Committee on Ca n-

cer: Corpus Uteri. AJCC Staging Manual, ed 7. New York, 

Springer; 2010: 403.  

10. American College of Obstetricians and Gynecologists: ACOG 

practice bulletin, clinical management guidelines for obstetr i-

cian -gynecologists, management of endometrial cancer. Obstet 

Gynecol; 2005: 413 ð425.  

11. Benedetti Panici P., Basile S., Maneschi F., Al berto Lissoni 

A., Signorelli M., Scambia G. et al. Systematic pelvic lymphad e-

nectomy vs. no lymphadenectomy in early -stage endometrial 

carcinoma: randomized clinical trial. Cancer Inst. 2008;100 (23): 

1707 -1716.  

12. Kitchener H., Swart A.M.C., Qian Q., Amo s C., Parmar 

M.K.B. Efficacy of systematic pelvic lymphadenectomy in end o-

metrial cancer (MRC ASTEC trial): a randomised study. La ncet. 

2009;373(9658): 125 -136.  

13. Chao A., Chang T.C., Koon -Kwan Ng., Swei Hsueh, Huei -

Jean Huang, Hung -Hsueh Chou et al: 18F -FDG PET in the ma n-

agement of endometrial cancer. Eur J Nucl Med Mol Ima ging, 

2006; 33 (1): 36 -44 

14. Sugiyama T., Nishida T., Ushijima K.: Detection of lymph 

node metastasis in ovarian carcinoma and uterine corpus carc i-

noma by preoperative computerized tom ography or magnetic 

resonance imaging. J Obstet Gynaecol, 1995;21 (6): 551 ð556.  

15. Rockall A.G., Sohaib S.A., Harisinghani M.G., Babar S.A., 

Singh N, Jeyarajah A.R. Diagnostic performance of n anoparticle 

- enhanced magnetic resonance imaging in the diagno sis of 

lymph node metastases in patients with endometrial and cerv i-

cal cancer. J Clin Oncol 2005: 2813 ð2821.  

16. Faria S., Sagebiel T., Devine C., Lal C., Balacha ndran A., 

Bhosale P. Imaging in endometrial carcinoma. Indian J Radiol 

Imaging. 2015; 25 (2): 137.  

17. Ben -Shachar I., Vitellas K.M. CD. The role of MRI in the co n-

servative management of endometrial cancer. Gynecol O ncol. 

2004; 93 (1): 233 -237.  

18. Connor J.P., Andrews J.I., Anderson B. B.R. Computed t o-

mography in endometrial carcinoma. Obstet Gyne col. 2000; 95 

(5): 692 -696.  

19. Koskas M., Rouzier R., Amant F. Staging for end ometrial 

cancer: the controversy around lymphadenect omy ð can this be 

resolved? Best Pract Res Clin Obstet Gynaecol 2015; 29:  845 ð

857.  

20. Suzuki R., Miyagi E., Takahashi N. Va lidity of positron emi s-

sion tomography using fluoro -2-deoxyglucose for the preoper a-

tive evaluation of endometrial cancer.IntJGynecolCancer, 

2007;17(4): 890 -896  

21. Kitajima K., Murakami K., Yamasaki E., Fukasawa I., In aba 

N., Kaji Y., Sugimura K. Accuracy of 18F -FDG PET/CT in detec t-

ing pelvic and paraaortic lymph node metastasis in p atients 

with endometrial cancer. AJRAmJ Roentgenol, 2008; 190 (6): 

1652 -1658.  

22. Kim H.G., Cho A., Yun M., Kim Y., Kang W.J. Co mparison of 

FDG PET/CT and MRI in lymph node stag ing of endometrial 

cancer. Annals of Nuclear Medicine, 2016; 30 (2): 104 ð113.  

23. Bestvina C.M., Fleming G.F. Chemotherapy for e ndometrial 

cancer in adjuvant and advanced disease settings. Oncologist, 

2016; 21(10): 1250 ð1259.  

24. Li H., Wu X., Cheng X. Adv ances in diagnosis and trea tment 

of metastatic cervical cancer. J Gynecol Oncol, 2016; 27 (4): 43.  

25. Gee M.S., Atri M., Epid D., Bandos A.I., Mannel R.S., Gold 

M.A. et al. Identification of Distant Metastatic Disease in Ute rine 

Cervical and Endometrial C ancers with FDG PET/CT: Ana lysis 

from the ACRIN 6671/GOG 0233 Multicenter Trial. Radio logy 

2018; 1: 1 -9. 

26. Kakhki V.R., Shahriari S., Treglia G. Diagnostic perfo rmance 

of fluorine 18 fluorodeoxyglucose positron emission t omography 

imaging for detection o f primary lesion and staging of endom e-

trial cancer patients: sy stematic review and meta -analysis of 

the literature. Int J Gynecol Cancer, 2013; 23 (9): 1536 ð1543.  

27. Crivellaro C., Signorelli M., Guerra L., De Ponti E., Pirovano 

C., Fruscio R. et al: Tail oring systematic ly mphadenectomy in 

high -risk clinical early stage endom etrial cancer: the role of 18F -

FDG PET. Gynecol Oncol, 2013; 130: 306.  

28. Atakul B.K., Taĺkĕn S., Soydal C., Sukur Y.E., Kahraman A., 

Koyuncu K. et al. Preoperative 18 F -Fluorodeoxygl ucose Positron 

Emission Tomography/CT in Prediction of Uterine Risk Factors 

and Lymph Node Metastasis: An Analysis of 111 E ndometrioid 

Endom etrial Cancer Patients. Gynecol Obstet Invest, 2017; 22; 

82 (4): 340 -348.  

29. Hillner B.E., Siegel B.A., Shields A. F. Relationship between 

cancer type and impact of PET and PET/CT on intended ma n-

agement: findings of the national oncolo gic PET registry. J Nucl 

Med; 2008; 49 (12): 1928 ð1935.  

30. Park J.Y., Kim E.N., Kim D.Y. Comparison of the validity of 

magnetic resonan ce imaging and positron emission tomogr a-

phy/computed tomography in the pr eoperative evaluation of 

patients with uterine corpus cancer. Gynecol Oncol, 2008;108 

(3): 486ð492.  

31. Kitajima K., Murakami K., Yamasaki E., Kaji Y., Sugimura K. 



   RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY  

 

  | www.rejr.ru | REJR. 2018; 8 (3):100-106       DOI:10.21569/2222-7415-2018-8-3-100-106      ʉʪʨʘʥʠʮʘ  106 
  

Accuracy of integra ted FDGPET/contrast -enhanced CT in detec t-

ing pelvic and paraaortic lymph node metastasis in p atients 

with uterine cancer. Eur Radiol, 2009; 19 (6): 1529 ð1536.  

32. Husby J.A., Reitan B.C., Biermann M., Trovik J., Bjßrge L., 

Magnussen I.J. et al. Metabolic t umor volume on 18F -FDG 

PET/CT improves preoperative identification of high -risk end o-

metrial carcinoma patients. J Nucl Med, 2015; 56 (8): 1191 ð8. 

33. Liu F.Y., Chao A., Lai C.H., Chou H.H., Yen T.C. Metabolic 

tumor volume by 18 F -FDG PET/CT is pro gnostic f or stage IVB 

endometrial carcinoma. Gynecol Oncol. 2012; 125 (3): 566 ð71.  

34. Kitajima K., Kita M., Suzuki K., Senda M., Nakamoto Y., 

Sugimura K. Prognostic significance of SUVmax (maximum 

standardized uptake value) measured by [18F]FDG PET/CT in 

endometri al cancer. Eur J Nucl Med Mol Imaging, 2012; 39 (5): 

840ð5. 

35. Walentowicz -Sadlecka M., Malkowski B., Wale ntowicz P., 

Sadlecki P., Marszalek A., Pietrzak T. et al. The pr eoperative 

maximum standardized uptake value measured by 18F -FDG 

PET/CT as an indepen dent prognostic factor of overall survival 

in endometrial ca ncer patients. Biomed Res Int, 2014; 2014: 

110 -14.  

36. Kang S.Y., Cheon G.Y., Lee M., Kim H.S., Kim J., Park H. et. 

al. Prediction of Recurrence by Preoperative Intr atumoral FDG 

Uptake Heterogenei ty in Endometrioid Endometrial Cancer. 

Translational oncology 10(2):178 -183  

37. Antonsen S.L., Loft A., Fisker R., Nielsen A.L., A ndersen 

E.S., Hogdall E. et al. SUVmax of 18FDG PET/CT as a predictor 

of high -risk endometrial cancer patients. Gynecol Oncol,  2013; 

129: 298 ð303.  

38. Yahata T., Shigetaka Y., Yasushi M., Yuko T., Aya K. Pro g-

nostic impact of primary tumor SUVmax on preoperative 

18FΆfluoroΆ2ΆdeoxyΆDΆglucose positron emission tomogr aphy 

and computed tomography in endometrial cancer and ute rine 

carcinosarcoma. Molec ular and clinical oncology, 2016; 5 : 467 -

474.  

39. ȽɚɗɚɛɚɎɌ Ȭ.ȱ., ȾɑɜəɚɎɚɕ Ƚ.ȶ., ȸɌɖɌɢɌɜɔɫ Ȭ.Ȱ., ȯɟɜɚɎ Ƚ.ȹ. 

Ȯɚɓɘɚɒəɚɝɞɔ ɐɔɠɠɟɓɔɚəəɚ-ɎɓɎɑɤɑəəɧɡ ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚ-

ɝɞɑɕ ȸȼȾ Ɏ ɚɢɑəɖɑ ɩɠɠɑɖɞɔɎəɚɝɞɔ əɑɚɌɐɨɪɎɌəɞəɚɕ ɡɔ-

ɘɔɚɞɑɜɌɛɔɔ ɍɚɗɨəɧɡ ɜɌɖɚɘ ɫɔɣəɔɖɌ. Russian Electronic 

Journal of Radiology, 2016; 6 (4): 68 -80.  

40. Saga T., Higashi T., Ishimori T. et al: Clinical value of FDG -

PET in the  follow up of post -operative patients with endometrial 

cancer. AnnNucl Med, 2003;17(3): 197 -203.  

41. Kitajima K., Murakami K., Yamasaki E. Performance of 18F -

FDG- PET/CT in the diagnosis of recurrent endometrial ca n-

cer.AnnNuclMed, 2008; 22 (2): 103 -109.  

42. Bollineni V.R., Ytre -Hauge S., Bollineni -Balabay O, Salvesen 

HB, Haldorsen IS. High diagnostic value of 18F -FDG PET/CT in 

endometrial cancer: systematic review and meta -analysis of the 

Literature. J Nucl Med 2016;57(6): 879 -85 

43. Suga T., Nakamoto Y., Saga T. et al. Clinical value of FDG -

PET for preoperative evaluation of endometrial cancer. Ann Nucl 

Med, 2011; 25(4):269 ð75.  

44. Haldorsen I.S., Salvesen H.B. What is the best pr eoperative 

imaging for endometrial cancer? Curr Oncol Rep, 2016; 18: 25.

 

 



   RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY  

 

  | www.rejr.ru | REJR. 2018; 8 (3):107-112       DOI:10.21569/2222-7415-2018-8-3-107-112      ʉʪʨʘʥʠʮʘ  107 
  

 

 

Ȼȼȴȸȱȹȱȹȴȱ ɀȼȬȶȾȬȷɈȹȺȯȺ ȬȹȬȷȴȳȬ Ȱȷɋ Ⱥɂȱȹȶȴ ȽȾȼȿȶȾȿȼȹɇɁ  
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ȸɌɜɟɝɔəɌ ȸ.ɋ., ȶɌɜɌɝɑɎɌ ȱ.Ȭ. 

 
ɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. ȼɌɓɜɌɍɚɞɌɞɨ ɘɑɞɚɐɧ ɚɢɑəɖɔ ɝɞɜɟɖɞɟɜɧ ɞɖɌəɑɕ əɌ ɘɑɐɔ-

ɢɔəɝɖɔɡ ɞɚɘɚɏɜɌɠɔɣɑɝɖɔɡ ɔɓɚɍɜɌɒɑəɔɫɡ.  

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. Ȯ ɐɌəəɚɕ ɜɌɍɚɞɑ ɔɝɛɚɗɨɓɚɎɌɗɔɝɨ ɛɜɚɏɜɌɘɘəɧɕ ɛɌɖɑɞ 

ImageJ, ɛɗɌɏɔə FracLac ɐɗɫ ɠɜɌɖɞɌɗɨəɚɏɚ ɌəɌɗɔɓɌ ɔ ɐɌəəɧɑ ɔɓ ɚɞɖɜɧɞɚɏɚ 

ɍɌəɖɌ ɘɑɐɔɢɔəɝɖɔɡ ɔɓɚɍɜɌɒɑəɔɕ ɠɚɜɘɌɞɌ DICOM; ɜɑɓɟɗɨɞɌɞɧ ɚɍɜɌɍɌɞɧɎɌɗɔɝɨ ɝɞɌɞɔ-

ɝɞɔɣɑɝɖɔɘɔ ɘɑɞɚɐɌɘɔ, ɘɑɞɚɐɌɘɔ ɔɝɝɗɑɐɚɎɌəɔɫ ɞɑɖɝɞɟɜ, ɛɜɔ ɖɚɞɚɜɧɡ ɌəɌɗɔɓɔɜɟɑɞɝɫ 

ɛɜɚɝɞɜɌəɝɞɎɑəəɌɫ ɎɓɌɔɘɚɝɎɫɓɨ ɛɔɖɝɑɗɑɕ, ɔ ɘɑɞɚɐɚɘ GLCM (ɘɑɞɚɐ ɘɌɞɜɔɢɧ ɝɚɎɛɌɐɑəɔɫ 

ɏɜɌɐɌɢɔɕ ɝɑɜɚɏɚ). Ȱɗɫ ɚɢɑəɖɔ ɝɞɜɟɖɞɟɜəɧɡ ɔɓɘɑəɑəɔɕ ɞɖɌəɑɕ əɌ ȸȼȾ-ɔɓɚɍɜɌɒɑəɔɫɡ 

ɔɝɛɚɗɨɓɚɎɌə ɠɜɌɖɞɌɗɨəɧɕ ɌəɌɗɔɓ ɝ ɛɜɔɘɑəɑəɔɑɘ ɛɚɖɌɓɌɞɑɗɫ ɁɬɜɝɞɌ. 

ȼɑɓɟɗɨɞɌɞɧ. ȰɚɖɌɓɌəɚ, ɣɞɚ ɎɑɗɔɣɔəɌ ɛɚɖɌɓɌɞɑɗɫ ɁɬɜɝɞɌ ɘɚɒɑɞ ɔɝɛɚɗɨɓɚɎɌɞɨɝɫ 

ɖɌɖ ɎɌɒəɧɕ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɕ ɛɜɔɓəɌɖ, ɚɍɚɝəɚɎɌəɚ ɔɝɛɚɗɨɓɚɎɌəɔɑ ɠɜɌɖɞɌɗɨəɚɏɚ ɛɌɜɌ-

ɘɑɞɜɌ SFR (Space-filling  ratio ). ȼɌɝɝɘɚɞɜɑəɧ əɚɎɧɑ ɘɑɞɚɐɧ ɔɝɛɚɗɨɓɚɎɌəɔɫ ɝɞɌəɐɌɜɞəɧɡ 

ɠɟəɖɢɔɕ ɠɜɌɖɞɌɗɌ ɔ ɘɑɞɚɐɌ GLCM ɛɜɔ ɌəɌɗɔɓɑ ȸȼȾ-ɔɓɚɍɜɌɒɑəɔɕ. 

ȮɧɎɚɐɧ. ȴɓɟɣɑəɌ Ɏɚɓɘɚɒəɚɝɞɨ ɝɚɓɐɌəɔɫ ɠɜɌɖɞɌɗɨəɚɏɚ ɍɧɝɞɜɚɏɚ ɌəɌɗɔɓɌ əɌ 

əɌɗɔɣɔɑ ɚɣɌɏɚɎɧɡ ɛɚɜɌɒɑəɔɕ. ȼɑɓɟɗɨɞɌɞɧ ɔɝɝɗɑɐɚɎɌəɔɫ ɝɎɔɐɑɞɑɗɨɝɞɎɟɪɞ ɚ ɓəɌɣɔɞɑɗɨ-

əɧɡ ɜɌɓɗɔɣɔɫɡ ɠɜɌɖɞɌɗɨəɚɕ ɜɌɓɘɑɜəɚɝɞɔ ɔ ɛɚɖɌɓɌɞɑɗɫ ɁɬɜɝɞɌ. ȿɝɞɌəɚɎɗɑəɚ, ɣɞɚ Ɏɑɗɔ-

ɣɔəɌ ɛɚɖɌɓɌɞɑɗɫ ɁɬɜɝɞɌ ɘɚɒɑɞ ɔɝɛɚɗɨɓɚɎɌɞɨɝɫ ɖɌɖ ɎɌɒəɧɕ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɕ ɛɜɔɓəɌɖ. 

ȴɝɝɗɑɐɚɎɌə ɠɜɌɖɞɌɗɨəɧɕ ɛɌɜɌɘɑɞɜ SFR, ɛɜɑɐəɌɓəɌɣɑəəɧɕ ɐɗɫ ɖɚɘɛɑəɝɌɢɔɔ ɔɓɘɑəɣɔ-

Ɏɚɝɞɔ ɜɌɓɘɑɜɚɎ ɚɛɟɡɚɗɔ. Ⱦɑɚɜɑɞɔɣɑɝɖɚɑ ɛɜɑɔɘɟɥɑɝɞɎɚ ɩɞɚɏɚ ɛɌɜɌɘɑɞɜɌ ɍɧɗɚ ɩɖɝɛɑɜɔ-

ɘɑəɞɌɗɨəɚ ɛɚɐɞɎɑɜɒɐɑəɚ əɌ ɘɌɗɚɕ Ɏɧɍɚɜɖɑ əɑɓɌɎɔɝɔɘɚɕ ɛɜɚɏəɚɝɞɔɣɑɝɖɚɕ ɡɌɜɌɖɞɑɜɔ-

ɝɞɔɖɚɕ ɛɚ ɝɜɌɎəɑəɔɪ ɝɚ ɝɞɌəɐɌɜɞəɧɘɔ ɠɟəɖɢɔɫɘɔ ɠɜɌɖɞɌɗɌ ɔ ɘɑɞɚɐɌ GLCM ɛɜɔ ɌəɌ-

ɗɔɓɑ ȸȼȾ-ɔɓɚɍɜɌɒɑəɔɕ.  
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urpose.  To develop methods for evaluatin g the structure of tissues on medical i m-
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Materials and methods. The ImageJ software package, FracLac plugin for fractal 

analysis and data from the open bank of medical images of DICOM format were used. The 

results were processed by statistical methods and texture analysis methods; the spatial co r-

relation of pixels is analyzed with gray level co -occurrence matrix method. To assess the 

structure of image tissues, a fractal analysis and the Hurst index were used.  

Results. It is proved that the value of the  Hurst index can be used as an important 

diagnostic feature; the use of the fractal parameter SFR is justified. New methods for using 

standard fractal functions and the GLCM method for analyzing MRI images are considered.  
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cal lesions was studied. The results of the study indicate significant differences in the fractal 

dimension and the Hurst index. It is established that the value of the Hurst index can be 

used as an impo rtant diagnostic feature. The fractal parameter SFR, designed to compe n-

sate the variability of tumor dimensions, was investigated. The theoretical advantage of this 

parameter was experimentally confirmed on a small sample by an independent prognostic 

chara cteristic in comparison with the standard fractal functions and the GLCM method in 

the analysis of MR images.  
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Ɍəəɫɫ ɐɔɌɏəɚɝɞɔɖɌ ɓɗɚɖɌɣɑɝɞɎɑəəɧɡ 

əɚɎɚɚɍɜɌɓɚɎɌəɔɕ ɚɝɞɌɑɞɝɫ ɐɚ ɝɔɡ ɛɚɜ 

ɚɐəɚɕ ɔɓ ɌɖɞɟɌɗɨəɧɡ ɓɌɐɌɣ ɝɚɎɜɑɘɑə-

əɚɕ ɘɑɐɔɢɔəɧ, ɛɚɝɖɚɗɨɖɟ ɛɚɓɎɚɗɫɑɞ 

ɝɎɚɑɎɜɑɘɑəəɚ ɔɝɛɚɗɨɓɚɎɌɞɨ Ɏɝɑ ɐɚ-

ɝɞɟɛəɧɑ ɝɜɑɐɝɞɎɌ ɗɑɣɑəɔɫ ɚəɖɚɗɚɏɔɣɑɝɖɔɡ ɓɌɍɚ-

ɗɑɎɌəɔɕ [1].  

ɉɞɚɞ ɠɌɖɞ ɚɛɜɑɐɑɗɫɑɞ ɌɖɞɟɌɗɨəɚɝɞɨ ɜɌɓɜɌ-

ɍɚɞɖɔ ɍɧɝɞɜɧɡ ɌɎɞɚɘɌɞɔɓɔɜɚɎɌəəɧɡ ɘɑɞɚɐɚɎ 

ɌəɌɗɔɓɌ ȸȼȾ-ɔɓɚɍɜɌɒɑəɔɕ, ɔɝɛɚɗɨɓɟɑɘɧɡ ɛɜɔ 

ɐɔɌɏəɚɝɞɔɖɑ ɚəɖɚɗɚɏɔɣɑɝɖɔɡ ɓɌɍɚɗɑɎɌəɔɕ. ȸȼȾ 

ɛɚɓɎɚɗɫɑɞ ɚɢɑəɔɞɨ ɝɞɜɟɖɞɟɜəɧɑ ɔɓɘɑəɑəɔɫ Ɏ 

ɞɚɘ ɔɗɔ ɔəɚɘ ɚɜɏɌəɑ, Ɍ ɞɌɖɒɑ ɎɔɓɟɌɗɔɓɔɜɚɎɌɞɨ 

ɓɗɚɖɌɣɑɝɞɎɑəəɧɑ əɚɎɚɚɍɜɌɓɚɎɌəɔɫ. ȹɌ əɌɝɞɚɫ-

ɥɔɕ ɘɚɘɑəɞ ɝɟɥɑɝɞɎɟɑɞ ɍɚɗɨɤɚɑ ɖɚɗɔɣɑɝɞɎɚ 

ɛɜɚɏɜɌɘɘəɚɏɚ ɚɍɑɝɛɑɣɑəɔɫ ɐɗɫ ɛɚɝɞɛɜɚɢɑɝɝɔə-

ɏɚɎɚɕ ɚɍɜɌɍɚɞɖɔ ȸȼȾ-ɔɓɚɍɜɌɒɑəɔɕ. ȺɐəɌɖɚ əɌ 

ɝɑɏɚɐəɫɤəɔɕ ɐɑəɨ əɑ ɝɟɥɑɝɞɎɟɑɞ ɟəɔɎɑɜɝɌɗɨəɚ-

ɏɚ ɘɑɞɚɐɌ, ɛɚɓɎɚɗɫɪɥɑɏɚ ɚɢɑəɔɞɨ ɝɞɜɟɖɞɟɜəɧɑ 

ɔɓɘɑəɑəɔɫ Ɏ ɓɗɚɖɌɣɑɝɞɎɑəəɧɡ əɚɎɚɚɍɜɌɓɚɎɌəɔ-

ɫɡ ɔ ɚɖɜɟɒɌɪɥɔɡ ɔɡ ɞɖɌəɫɡ. Ȱɗɫ ɚɢɑəɖɔ ɝɞɜɟɖ-

ɞɟɜəɧɡ ɔɓɘɑəɑəɔɕ ɞɖɌəɑɕ əɌ ȸȼȾ-

ɔɓɚɍɜɌɒɑəɔɫɡ ɘɚɏɟɞ ɍɧɞɨ ɛɚɗɑɓəɧ ɠɜɌɖɞɌɗɨ-

əɧɕ ɌəɌɗɔɓ, ɚɢɑəɖɌ Ɏɑɗɔɣɔəɧ ɛɚɖɌɓɌɞɑɗɫ Ɂɬɜ-

ɝɞɌ, ɝɞɌɞɔɝɞɔɣɑɝɖɌɫ ɚɍɜɌɍɚɞɖɌ ɜɑɓɟɗɨɞɌɞɚɎ ɔ 

ɘɑɞɚɐ GLCM (gray level co-occurrence matrix,  ɘɑ-

ɞɚɐ ɘɌɞɜɔɢɧ ɝɚɎɛɌɐɑəɔɫ ɏɜɌɐɌɢɔɕ ɝɑɜɚɏɚ). 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ.  

Ȯ ɐɌəəɚɕ ɜɌɍɚɞɑ ɔɝɛɚɗɨɓɚɎɌɗɝɫ ɛɜɚ-

ɏɜɌɘɘəɧɕ ɛɌɖɑɞ ImageJ  ɐɗɫ ɚɍɜɌɍɚɞɖɔ ɔɓɚɍɜɌ-

ɒɑəɔɕ ɔ ɛɌɖɑɞ ɝɛɑɢɔɌɗɨəɚɏɚ ɛɜɔɘɑəɑəɔɫ Fr a-

cLac ɐɗɫ ɠɜɌɖɞɌɗɨəɚɏɚ ɌəɌɗɔɓɌ. ɉɞɚɞ ɛɜɚ-

ɏɜɌɘɘəɧɕ ɛɌɖɑɞ ɛɚɓɎɚɗɫɑɞ ɌəɌɗɔɓɔɜɚɎɌɞɨ, ɜɑ-

ɐɌɖɞɔɜɚɎɌɞɨ, ɚɍɜɌɍɌɞɧɎɌɞɨ, 8-, 16 - ɔ 32-ɍɔɞəɧɑ 

ɔɓɚɍɜɌɒɑəɔɫ ɜɌɓɗɔɣəɧɡ ɠɚɜɘɌɞɚɎ, ɎɖɗɪɣɌɫ 

ɠɚɜɘɌɞ DICOM. ȾɌɖɒɑ ɛɌɖɑɞ ɛɚɐɐɑɜɒɔɎɌɑɞ 

ɠɟəɖɢɔɔ ɚɍɜɌɍɚɞɖɔ ɔɓɚɍɜɌɒɑəɔɕ ɞɌɖɔɑ, ɖɌɖ 

ɗɚɏɔɣɑɝɖɔɑ ɔ Ɍɜɔɠɘɑɞɔɣɑɝɖɔɑ ɚɛɑɜɌɢɔɔ ɘɑɒɐɟ 

ɔɓɚɍɜɌɒɑəɔɫɘɔ, ɔɓɘɑəɑəɔɑ ɖɚəɞɜɌɝɞɌ ɔ ɜɑɓɖɚ-

ɝɞɔ, ɝɎɑɜɞɖɌ, ɝɏɗɌɒɔɎɌəɔɑ, ɚɍəɌɜɟɒɑəɔɑ ɖɜɌɑɎ, 

ɌəɌɗɔɓ ɀɟɜɨɑ.  

ȼɑɓɟɗɨɞɌɞɧ ɚɍɜɌɍɌɞɧɎɌɗɔɝɨ ɝɞɌɞɔɝɞɔɣɑ-

ɝɖɔɘɔ ɘɑɞɚɐɌɘɔ, ɘɑɞɚɐɌɘɔ ɔɝɝɗɑɐɚɎɌəɔɫ ɞɑɖ-

ɝɞɟɜ, ɛɜɔ ɖɚɞɚɜɧɡ ɌəɌɗɔɓɔɜɟɑɞɝɫ ɛɜɚɝɞɜɌə-

ɝɞɎɑəəɌɫ ɎɓɌɔɘɚɝɎɫɓɨ ɛɔɖɝɑɗɑɕ, ɔ ɘɑɞɚɐɚɘ 

GLCM . 

Ȯ ɐɌəəɚɕ ɝɞɌɞɨɑ ɔɝɛɚɗɨɓɟɪɞɝɫ ɜɑɓɟɗɨɞɌɞɧ 

ɔ ɐɌəəɧɑ ɜɌəɑɑ ɚɛɟɍɗɔɖɚɎɌəəɧɡ ɜɌɍɚɞ ɌɎɞɚɜɚɎ 

ɛɚ ɝɑɏɘɑəɞɌɢɔɔ ȸȼȾ-ɔɓɚɍɜɌɒɑəɔɕ [2 - 10]. Ȯ 

ɩɞɔɡ ɜɌɍɚɞɌɡ ɍɧɗɚ ɐɚɖɌɓɌəɚ, ɣɞɚ ɠɜɌɖɞɌɗɨəɌɫ 

ɜɌɓɘɑɜəɚɝɞɨ ɔɓɚɍɜɌɒɑəɔɫ ɔ ɛɚɖɌɓɌɞɑɗɨ ɁɬɜɝɞɌ 

ɘɚɏɟɞ ɍɧɞɨ ɎɧɍɜɌəɧ Ɏ ɖɌɣɑɝɞɎɑ ɐɔɌɏəɚɝɞɔɣɑ-

ɝɖɔɡ ɛɜɔɓəɌɖɚɎ ɐɗɫ ɘɑɐɔɢɔəɝɖɔɡ ɞɚɘɚɏɜɌɠɔɣɑ-

ɝɖɔɡ ɔɓɚɍɜɌɒɑəɔɕ. ȼɑɓɟɗɨɞɌɞɧ ɛɚɖɌɓɧɎɌɪɞ, ɣɞɚ 

Ɏ ɝɗɟɣɌɑ ɛɌɞɚɗɚɏɔɔ ɛɚɖɌɓɌɞɑɗɨ ɁɬɜɝɞɌ ɍɟɐɑɞ 

ɘɑəɨɤɑ 0,4, Ɍ ɐɗɫ ɞɖɌəɔ ɍɑɓ ɛɌɞɚɗɚɏɔɔ ð ɍɚɗɨɤɑ 

0,4. ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɛɚɖɌɓɌɞɑɗɨ ɁɬɜɝɞɌ ɛɚɓɎɚɗɫ-

ɑɞ ɔɐɑəɞɔɠɔɢɔɜɚɎɌɞɨ ɔɓɘɑəɑəɔɫ Ɏ ɓɚəɑ ɔəɞɑɜɑ-

ɝɌ ɖɌɖ ɛɌɞɚɗɚɏɔɪ. Ȼɚɗɟɣɑəəɧɑ ɐɌəəɧɑ ɘɚɏɟɞ 

ɔɝɛɚɗɨɓɚɎɌɞɨɝɫ ɐɗɫ ɘɚəɔɞɚɜɔəɏɌ ɐɔəɌɘɔɖɔ ɔɓ-

ɘɑəɑəɔɕ ɛɌɞɚɗɚɏɔɕ ɟ ɛɌɢɔɑəɞɚɎ Ɏɚ Ɏɜɑɘɫ ɗɑɣɑ-

əɔɫ. Ȼɜɚɢɑɝɝ ɚɍɜɌɍɚɞɖɔ ɐɌəəɧɡ ȸȼȾ ɓɌəɔɘɌɑɞ 

ɚɖɚɗɚ ɘɔəɟɞɧ, ɣɞɚ ɓəɌɣɔɞɑɗɨəɚ ɝɚɖɜɌɥɌɑɞ Ɏɜɑ-

ɘɫ ɛɚɝɞɚɍɜɌɍɚɞɖɔ, Ɏ ɝɞɌɞɨɑ ɞɌɖɒɑ ɛɜɔɎɑɐɑəɧ 

ɜɑɖɚɘɑəɐɌɢɔɔ ɐɗɫ ɛɜɑɐɎɌɜɔɞɑɗɨəɚɕ ɚɍɜɌɍɚɞɖɔ 

ɔɓɚɍɜɌɒɑəɔɕ [9]. Ƀɞɚɍɧ ɚɢɑəɔɞɨ əɌɐɑɒəɚɝɞɨ 

ɛɚɖɌɓɌɞɑɗɑɕ, əɑɚɍɡɚɐɔɘɚ ɚɛɜɑɐɑɗɔɞɨ, ɝ ɖɌɖɚɕ 

Ɏɑɜɚɫɞəɚɝɞɨɪ ɘɚɒəɚ ɛɑɜɑɐɌɞɨ ɜɑɓɟɗɨɞɌɞɧ, ɛɚ-

ɗɟɣɑəəɧɑ əɌ Ɏɧɍɚɜɚɣəɚɕ ɚɝəɚɎɑ. 

Ȯ ɝɞɌɞɨɑ ɝɚɞɜɟɐəɔɖɚɎ ɖɌɠɑɐɜɧ ɐɔɌɏəɚ-

ɝɞɔɣɑɝɖɚɕ ɎɔɓɟɌɗɔɓɌɢɔɔ ȭɑɗɏɜɌɐɝɖɚɏɚ ɟəɔɎɑɜ-

ɝɔɞɑɞɌ ɐɗɫ ɎɧɫɎɗɑəɔɫ ɛɌɞɚɗɚɏɔɕ ɞɌɖɒɑ ɍɧɗ 

ɛɜɑɐɗɚɒɑə ɠɜɌɖɞɌɗɨəɧɕ ɌəɌɗɔɓ ɝ ɔɝɛɚɗɨɓɚɎɌ-

əɔɑɘ ɛɚɖɌɓɌɞɑɗɫ ɁɬɜɝɞɌ ɔ ɝɞɌɞɔɝɞɔɣɑɝɖɔɕ ɘɑ-

ɞɚɐ ɔɝɝɗɑɐɚɎɌəɔɫ ɞɑɖɝɞɟɜɧ, ɖɚɞɚɜɧɕ ɜɌɝɝɘɌɞ-

ɜɔɎɌɑɞ ɛɜɚɝɞɜɌəɝɞɎɑəəɟɪ ɎɓɌɔɘɚɝɎɫɓɨ ɛɔɖɝɑ-

ɗɑɕ, ɛɜɑɐɝɞɌɎɗɫɪɥɟɪ ɝɚɍɚɕ ɘɌɞɜɔɢɟ ɝɚɎɛɌɐɑ-

əɔɫ ɏɜɌɐɌɢɔɕ ɝɑɜɚɏɚ [11]. 

ɀɜɌɖɞɌɗɨəɌɫ ɜɌɓɘɑɜəɚɝɞɨ ɔɓɚɍɜɌɒɑəɔɫ D 

ɔ ɛɚɖɌɓɌɞɑɗɨ ɁɬɜɝɞɌ ȹ ɍɧɗɔ ɎɧɍɜɌəɧ Ɏ ɖɌɣɑ-

ɝɞɎɑ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɡ ɛɜɔɓəɌɖɚɎ ɛɜɔ ɞɚɘɚɏɜɌ-

ɠɔɣɑɝɖɚɕ ɎɔɓɟɌɗɔɓɌɢɔɔ. ɀɜɌɖɞɌɗɨəɌɫ ɜɌɓɘɑɜ-

əɚɝɞɨ ɐɗɫ ɜɑɏɟɗɫɜəɧɡ ɠɜɌɖɞɌɗɚɎ ɚɛɔɝɧɎɌɑɞ ɛɚ-

Ɏɞɚɜɫɑɘɚɝɞɨ ɏɑɚɘɑɞɜɔɔ, Ɍ ɐɗɫ əɑɜɑɏɟɗɫɜəɧɡ 

ȼ 
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ɠɜɌɖɞɌɗɚɎ ɚəɌ ɚɛɔɝɧɎɌɑɞ ɛɚɎɞɚɜɫɑɘɚɝɞɨ ɝɞɌɞɔ-

ɝɞɔɣɑɝɖɔɡ ɡɌɜɌɖɞɑɜɔɝɞɔɖ ɛɜɔ ɘɌɝɤɞɌɍɔɜɚɎɌ-

əɔɔ. ȮɧɍɜɌəəɧɕ ɘɑɞɚɐ ɚɛɜɑɐɑɗɑəɔɫ ɠɜɌɖɞɌɗɨ-

əɚɕ ɜɌɓɘɑɜəɚɝɞɔ ɘɚɒəɚ ɚɛɔɝɌɞɨ ɝɗɑɐɟɪɥɔɘ 

ɚɍɜɌɓɚɘ. ȽəɌɣɌɗɌ ɚɍɗɌɝɞɨ, ɝɚɐɑɜɒɌɥɌɫ ɠɜɌɖɞɌɗ 

ɸ, əɌ ɖɌɒɐɚɘ ɩɞɌɛɑ ɜɌɓɍɔɎɌɑɞɝɫ əɌ ɖɎɌɐɜɌɞ-

əɧɑ ɖɗɑɞɖɔ ɜɌɓɘɑɜɚɘ e, ɛɜɔɣɑɘ, ɜɌɓɘɑɜɧ ɖɗɑ-

ɞɚɖ əɌ ɖɌɒɐɚɘ ɩɞɌɛɑ ɚɞɗɔɣɌɪɞɝɫ. ȳɌɞɑɘ, Ɏ 

ɖɌɒɐɚɘ ɝɗɟɣɌɑ, ɛɚɐɝɣɔɞɧɎɌɑɞɝɫ ɣɔɝɗɚ ɖɗɑɞɚɖ 

)(eN
, əɑɚɍɡɚɐɔɘɧɡ ɐɗɫ ɛɚɖɜɧɞɔɫ ɠɜɌɖɞɌɗɌ ɸ. 

Ȼɚɗɟɣɑəəɧɑ ɓəɌɣɑəɔɫ ɛɚɐɝɞɌɎɗɫɪɞɝɫ Ɏ ɝɚɚɞəɚ-

ɤɑəɔɑ  

 
)(loglog iBi ND e=Öe

,   

ɗɔɍɚ ɝɞɜɚɔɞɝɫ ɏɜɌɠɔɖ ɓɌɎɔɝɔɘɚɝɞɔ 

)(ln iN e
ɚɞ ɜɌɓɘɑɜɌ ɖɗɑɞɖɔ ieln

. Ȼɜɔɣɑɘ ɞɌə-

ɏɑəɝ ɟɏɗɌ əɌɖɗɚəɌ ɛɜɫɘɚɕ ɫɎɗɫɑɞɝɫ ɖɗɑɞɚɣəɚɕ 

ɜɌɓɘɑɜəɚɝɞɨɪ BD
. ȮɧɣɔɝɗɑəəɌɫ ɖɗɑɞɚɣəɌɫ 

ɜɌɓɘɑɜəɚɝɞɨ BD
 ɚɛɜɑɐɑɗɫɑɞ ɚɢɑəɖɟ ɠɜɌɖɞɌɗɨ-

əɚɕ ɜɌɓɘɑɜəɚɝɞɔ D . 

ȻɚɖɌɓɌɞɑɗɨ ɁɬɜɝɞɌ H ɫɎɗɫɑɞɝɫ ɘɑɜɚɕ ɝɌ-

ɘɚɛɚɐɚɍɔɫ. ȳəɌɣɑəɔɑ ɩɞɚɏɚ ɛɌɜɌɘɑɞɜɌ ɐɗɫ 

ɍɚɗɨɤɔəɝɞɎɌ ɝɔɏəɌɗɚɎ ɗɑɒɔɞ Ɏ ɛɜɑɐɑɗɌɡ 

10 <<H . Ȱɗɫ ɐɎɟɘɑɜəɚɏɚ ɝɔɏəɌɗɌ ɛɚɖɌɓɌɞɑɗɨ 

ɁɬɜɝɞɌ ɚɛɜɑɐɑɗɫɑɞɝɫ ɝɚɚɞəɚɤɑəɔɑɘ: 

 
,2 HD -=

  
ɣɑɘ ɍɗɔɒɑ ɛɚɖɌɓɌɞɑɗɨ ɁɬɜɝɞɌ ɖ 1, ɞɑɘ ɍɚ-

ɗɑɑ ɎɧɜɌɒɑəɧ ɠɜɌɖɞɌɗɨəɧɑ ɝɎɚɕɝɞɎɌ.  

ɀɟəɖɢɔɔ GLCM  ɡɌɜɌɖɞɑɜɔɓɟɪɞ ɞɑɖɝɞɟɜɟ 

ɔɓɚɍɜɌɒɑəɔɫ, Ɏɧɣɔɝɗɫɫ, ɖɌɖ ɣɌɝɞɚ ɛɌɜɧ ɛɔɖɝɑ-

ɗɑɕ ɝ ɚɛɜɑɐɑɗɑəəɧɘɔ ɓəɌɣɑəɔɫɘɔ ɔ Ɏ ɓɌɐɌəəɚɕ 

ɛɜɚɝɞɜɌəɝɞɎɑəəɚɕ ɝɎɫɓɔ ɎɚɓəɔɖɌɪɞ əɌ ɔɓɚɍɜɌ-

ɒɑəɔɔ, ɝɚɓɐɌɎɌɫ GLCM, Ɍ ɓɌɞɑɘ ɔɓɎɗɑɖɌɪɞ ɝɞɌ-

ɞɔɝɞɔɣɑɝɖɔɑ ɔɓɘɑɜɑəɔɫ ɔɓ ɩɞɚɕ ɘɌɞɜɔɢɧ. ȬəɌ-

ɗɔɓ ɞɑɖɝɞɟɜɧ ɔɏɜɌɑɞ ɢɑəɞɜɌɗɨəɟɪ ɜɚɗɨ Ɏ ɌɎɞɚ-

ɘɌɞɔɣɑɝɖɚɘ ɘɑɐɔɢɔəɝɖɚɘ ɌəɌɗɔɓɑ ɔɓɚɍɜɌɒɑ-

əɔɕ.  

ȻɜɔəɢɔɛɔɌɗɨəɚ GLCM ɫɎɗɫɑɞɝɫ ɘɑɜɚɕ ɞɚ-

ɏɚ, ɖɌɖ ɣɌɝɞɚ ɜɌɓəɧɑ ɔɓɚɍɜɌɒɑəɔɫ ɓəɌɣɑəɔɕ 

ɫɜɖɚɝɞɔ ɛɔɖɝɑɗɑɕ ɛɚɫɎɗɫɪɞɝɫ Ɏ ɔɓɚɍɜɌɒɑəɔɔ. 

ȭɚɗɨɤɔəɝɞɎɚ ɔɓ ɩɞɔɡ ɛɜɔɗɚɒɑəɔɕ GLCM ɛɜɑɐ-

əɌɓəɌɣɑəɧ ɔɝɖɗɪɣɔɞɑɗɨəɚ ɐɗɫ ɖɗɌɝɝɔɠɔɖɌɢɔɔ 

2D -ɔɓɚɍɜɌɒɑəɔɕ. ȹɌ ɝɑɏɚɐəɫɤəɔɕ ɐɑəɨ ɎɌɒəɚ 

ɌɐɌɛɞɔɜɚɎɌɞɨ ɜɌɝɣɑɞ GLCM ɐɗɫ ɜɌɍɚɞɧ Ɏ ɞɜɑɡ-

ɘɑɜəɚɘ ɛɜɚɝɞɜɌəɝɞɎɑ. 

ȼɌɝɣɑɞ ɌɞɜɔɍɟɞɚɎ əɌ ɚɝəɚɎɑ GLCM ɘɚɒɑɞ 

Ɏɧɛɚɗəɫɞɨɝɫ Ɏ ɚɞɐɑɗɨəɧɡ əɌɛɜɌɎɗɑəɔɫɡ. Ȱɗɫ 

ɐɎɟɘɑɜəɚɏɚ ɝɗɟɣɌɫ ɝɟɥɑɝɞɎɟɪɞ 4 əɌɛɜɌɎɗɑəɔɫ 

ɛɜɚɝɞɜɌəɝɞɎɌ. Ȱɗɫ ɞɜɑɡɘɑɜəɚɏɚ ɝɗɟɣɌɫ ɣɔɝɗɚ 

Ɏɚɓɘɚɒəɧɡ əɌɛɜɌɎɗɑəɔɕ ɛɜɚɝɞɜɌəɝɞɎɌ ɝɚɝɞɌɎ-

ɗɫɑɞ 13. ȺɝəɚɎəɚɕ ɜɌɍɚɣɔɕ ɛɜɚɢɑɝɝ Ɏɧɣɔɝɗɑəɔɫ 

ɌɞɜɔɍɟɞɚɎ əɌ ɚɝəɚɎɑ GLCM ɝɚɝɞɚɔɞ, Ɏɚ-ɛɑɜɎɧɡ, 

ɔɓ ɛɜɑɚɍɜɌɓɚɎɌəɔɫ Ɍɘɛɗɔɞɟɐəɚɏɚ ɖɟɍɌ Ɏ ɖɟɍ 

ɟɜɚɎəɫ ɝɑɜɚɏɚ, Ɏɚ-Ɏɞɚɜɧɡ, ɔɓ ɛɚɐɝɣɑɞɌ ɝɚɎɛɌɐɑ-

əɔɕ ɛɔɖɝɑɗɑɕ Ɏəɟɞɜɔ Ɏ ɐɌəəɚɘ ɚɖəɑ ɌəɌɗɔɓɌ ɔ, 

Ɏ-ɞɜɑɞɨɔɡ, ɔɓ Ɏɧɣɔɝɗɑəɔɫ ɌɞɜɔɍɟɞɚɎ əɌ ɚɝəɚɎɑ 

ɘɌɞɜɔɢɧ ɝɚɎɛɌɐɑəɔɫ. ȼɌɝɣɑɞ ɌɞɜɔɍɟɞɚɎ əɌ ɚɝ-

əɚɎɑ GLCM ɘɚɒɑɞ ɍɧɞɨ ɝɐɑɗɌə ɏɗɌɎəɧɘ ɚɍɜɌ-

ɓɚɘ Ɏ 13 əɌɛɜɌɎɗɑəɔɫɡ ɛɜɚɝɞɜɌəɝɞɎɌ ɐɗɫ ɞɜɑɡ-

ɘɑɜəɧɡ Ɏɡɚɐəɧɡ ɐɌəəɧɡ (4 ɛɜɚɝɞɜɌəɝɞɎɌ ɐɗɫ 

2D -ɐɌəəɧɡ).  

ȹɌ ɚɝəɚɎɑ ɘɌɞɜɔɢɧ ɝɚɎɛɌɐɑəɔɫ ɟɜɚɎəɫ 

ɝɑɜɚɏɚ ɘɚɒəɚ Ɏɧɣɔɝɗɔɞɨ əɑɝɖɚɗɨɖɚ ɌɞɜɔɍɟɞɚɎ. 

ɁɌɜɌɗɔɖ Ɏ ɝɎɚɑɕ ɜɌɍɚɞɑ ɚɛɔɝɧɎɌɑɞ 14 Ɍɞɜɔɍɟ-

ɞɚɎ, ɖɚɞɚɜɧɑ ɘɚɏɟɞ ɍɧɞɨ ɜɌɝɝɣɔɞɌəɧ ɔɓ GLCM 

[12]. ȼɌɓɗɔɣəɧɑ Ɍɞɜɔɍɟɞɧ əɌ ɚɝəɚɎɑ GLCM 

ɘɚɒəɚ ɜɌɓɐɑɗɔɞɨ əɌ ɞɜɔ ɚɍɥɔɑ ɏɜɟɛɛɧ. ȻɑɜɎɌɫ 

ɏɜɟɛɛɌ ð ɖɚəɞɜɌɝɞəɌɫ ɏɜɟɛɛɌ ɔ ɎɖɗɪɣɌɑɞ ɔɓɘɑ-

ɜɑəɔɫ ɞɌɖɔɑ, ɖɌɖ ɖɚəɞɜɌɝɞ ɔ ɚɐəɚɜɚɐəɚɝɞɨ. Ȯɝɑ 

Ɍɞɜɔɍɟɞɧ ɩɞɚɕ ɛɑɜɎɚɕ ɏɜɟɛɛɧ Ɏ ɚɝəɚɎəɚɘ ɫɎ-

ɗɫɪɞɝɫ ɠɟəɖɢɔɑɕ Ɏɑɜɚɫɞəɚɝɞɔ ɖɌɒɐɚɕ ɓɌɛɔɝɔ 

ɘɌɞɜɔɢɧ ɔ ɜɌɓəɚɝɞɔ ɟɜɚɎəɑɕ ɝɑɜɚɏɚ (i ɔ j). Ƚɗɑ-

ɐɚɎɌɞɑɗɨəɚ, ɩɞɔ Ɍɞɜɔɍɟɞɧ ɖɚəɞɜɌɝɞəɚɕ ɏɜɟɛɛɧ 

ɝɎɫɓɌəɧ ɝ ɜɌɝɝɞɚɫəɔɑɘ ɚɞ ɐɔɌɏɚəɌɗɔ GLCM. 

ȳəɌɣɑəɔɫ əɌ ɐɔɌɏɚəɌɗɔ (ɏɐɑ i ɔ j ɚɐɔəɌɖɚɎɧ) 

ɛɜɔɎɚɐɫɞ ɖ əɟɗɪ ɖɚəɞɜɌɝɞəɚɝɞɔ, ɞɚɏɐɌ ɖɌɖ ɖɚə-

ɞɜɌɝɞ ɟɎɑɗɔɣɔɎɌɑɞɝɫ ɓɌ ɝɣɑɞ ɟɎɑɗɔɣɑəɔɫ ɜɌɝɝɞɚ-

ɫəɔɫ ɚɞ ɐɔɌɏɚəɌɗɔ. ȮɞɚɜɌɫ ɏɜɟɛɛɌ ɌɞɜɔɍɟɞɚɎ ð 

ɏɜɟɛɛɌ ɟɛɚɜɫɐɚɣɑəəɚɝɞɔ, ɎɖɗɪɣɌɪɥɌɫ ɞɌɖɔɑ 

Ɍɞɜɔɍɟɞɧ, ɖɌɖ ɩəɑɜɏɔɫ ɔ ɩəɞɜɚɛɔɫ. Ȭɞɜɔɍɟɞɧ Ɏ 

ɏɜɟɛɛɑ ɟɛɚɜɫɐɚɣɑəəɚɝɞɔ ɚɛɜɑɐɑɗɫɪɞ, ɖɌɖ ɜɑɏɟ-

ɗɫɜəɧɑ ɓəɌɣɑəɔɫ ɟɜɚɎəɫ ɝɑɜɚɏɚ ɔ ɜɌɝɛɜɑɐɑɗɫ-

ɪɞɝɫ Ɏ ɚɛɜɑɐɑɗɑəəɚɘ ɚɖəɑ ɛɚɔɝɖɌ. Ȯ ɚɞɗɔɣɔɑ ɚɞ 

ɛɑɜɎɚɕ ɏɜɟɛɛɧ, Ɏɝɑ Ɍɞɜɔɍɟɞɧ ɔɓ ɩɞɚɕ ɏɜɟɛɛɧ 

ɫɎɗɫɪɞɝɫ ɔɝɖɗɪɣɔɞɑɗɨəɚ ɠɟəɖɢɔɑɕ ɓɌɛɔɝɑɕ Ɏɑ-

ɜɚɫɞəɚɝɞɔ GLCM. Ⱦɜɑɞɨɑɕ ɏɜɟɛɛɚɕ ɌɞɜɔɍɟɞɚɎ 

ɫɎɗɫɑɞɝɫ ɏɜɟɛɛɌ ɝɞɌɞɔɝɞɔɖɔ, ɖɚɞɚɜɌɫ ɎɖɗɪɣɌɑɞ 

Ɏ ɝɑɍɫ ɞɌɖɔɑ Ɍɞɜɔɍɟɞɧ, ɖɌɖ ɝɜɑɐəɑɑ ɓəɌɣɑəɔɑ ɔ 

ɐɔɝɛɑɜɝɔɫ. 

ȸɑɞɚɐɧ ɠɜɌɖɞɌɗɨəɚɏɚ ɌəɌɗɔɓɌ, ɚɢɑəɖɔ 

ɛɚɖɌɓɌɞɑɗɫ ɁɬɜɝɞɌ ɔ ɘɌɞɜɔɢɧ ɝɚɎɛɌɐɑəɔɫ ɏɜɌ-

ɐɌɢɔɕ ɝɑɜɚɏɚ ɤɔɜɚɖɚ ɛɜɔɘɑəɫɪɞɝɫ, əɚ Ɏ ɢɑɗɚɘ 

əɑɐɚɝɞɌɞɚɣəɚ ɔɝɛɚɗɨɓɟɪɞɝɫ Ɏ ɘɑɐɔɢɔəɝɖɚɕ Ɏɔ-

ɓɟɌɗɔɓɌɢɔɔ. ȯɗɌɎəɧɘ ɚɍɜɌɓɚɘ ɔɓ-ɓɌ ɛɜɚɍɗɑɘɧ 

ɜɌəɒɔɜɚɎɌəɔɫ ɜɌɓɘɑɜɚɎ ɓɗɚɖɌɣɑɝɞɎɑəəɧɡ əɚ-

ɎɚɚɍɜɌɓɚɎɌəɔɕ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɝɜɌɎəɑəɔɫ ɝ 

ɚɍɦɑɘɌɘɔ ɛɚɜɌɒɑəəɧɡ ɚɜɏɌəɚɎ, ɣɞɚ əɑɚɍɡɚɐɔɘɚ 

ɖɚɘɛɑəɝɔɜɚɎɌɞɨ ɐɗɫ ɛɚɗɟɣɑəɔɫ ɓəɌɣɔɘɧɡ ɜɑ-

ɓɟɗɨɞɌɞɚɎ. 

ȼɌɍɚɞɌ, ɛɜɚɐɑɗɌəəɌɫ Ɏ əɌɤɑɕ ɜɌəəɑɕ ɝɞɌ-

ɞɨɑ, ɛɚɖɌɓɌɗɌ, ɣɞɚ ɣɑɘ ɍɗɔɒɑ ɛɚɖɌɓɌɞɑɗɨ ɁɬɜɝɞɌ 

ɖ 1, ɞɑɘ ɍɚɗɑɑ ɎɧɜɌɒɑəɧ ɠɜɌɖɞɌɗɨəɧɑ ɝɎɚɕ-

ɝɞɎɌ. ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɓəɌɣɑəɔɑ ɛɚɖɌɓɌɞɑɗɫ Ɂɬɜ-

ɝɞɌ, ɗɑɒɌɥɑɏɚ Ɏ ɛɜɑɐɑɗɌɡ 0,7 < ȹ < 0,9, ɟɖɌɓɧ-

ɎɌɑɞ əɌ ɌɎɞɚɘɚɐɑɗɨəɧɕ ɛɜɚɢɑɝɝ ɝ ɐɚɗɏɚɝɜɚɣəɚɕ 

ɓɌɎɔɝɔɘɚɝɞɨɪ, ɞɚɏɐɌ ɖɌɖ ɛɜɔ ȹ < 0,5 ɛɜɚɢɑɝɝ 

əɑɟɝɞɚɕɣɔɎ (Ɍəɞɔɛɑɜɝɔɝɞɑəɞɑə), Ɍ ɛɜɔ H = 0,5 ð 

ɝɗɟɣɌɕəɧɕ ɛɜɚɢɑɝɝ. ȼɑɓɟɗɨɞɌɞɧ ɛɚɖɌɓɧɎɌɪɞ, 

ɣɞɚ Ɏ ɝɗɟɣɌɑ ɛɌɞɚɗɚɏɔɔ ɛɚɖɌɓɌɞɑɗɨ ɘɑəɨɤɑ 0,4, 

Ɍ ɐɗɫ ɞɖɌəɔ ɍɑɓ ɛɌɞɚɗɚɏɔɔ ɔəɐɑɖɝ ɁɬɜɝɞɌ ɍɚɗɨ-

ɤɑ 0,4. ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɛɚɖɌɓɌɞɑɗɨ ɁɬɜɝɞɌ ɛɚɓ-

Ɏɚɗɫɑɞ ɔɐɑəɞɔɠɔɢɔɜɚɎɌɞɨ ɔɓɘɑəɑəɔɫ Ɏ ɓɚəɑ 

ɔəɞɑɜɑɝɌ ɖɌɖ ɛɌɞɚɗɚɏɔɪ (ɞɌɍɗ. ʈ1). 

ȽɟɥɑɝɞɎɟɑɞ əɑɚɍɡɚɐɔɘɚɝɞɨ ɛɜɚɏəɚɓɔɜɚɎɌ-

əɔɫ ɚɞɖɗɔɖɌ əɌ ɞɚɞ ɔɗɔ ɔəɚɕ ɘɑɞɚɐ ɗɑɣɑəɔɫ, ɣɞɚ 

ɫɎɗɫɑɞɝɫ ɓɌɐɌɣɑɕ ɝɚɓɐɌəɔɫ ɖɚɗɔɣɑɝɞɎɑəəɧɡ ɛɌ- 
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ɜɌɘɑɞɜɚɎ ɛɚ ɖɜɔɞɑɜɔɫɘ, ɖɚɞɚɜɧɑ ɔɝɛɚɗɨɓɟɪɞɝɫ 

ɝɛɑɢɔɌɗɔɝɞɌɘɔ ɛɜɔ ɛɚɝɞɌəɚɎɖɑ ɐɔɌɏəɚɓɌ ɔ 

əɌɓəɌɣɑəɔɫ ɗɑɣɑəɔɫ ɛɜɔ ɘɑɐɔɢɔəɝɖɚɕ ɎɔɓɟɌɗɔ-

ɓɌɢɔɔ. ȹɚɎɧɑ ɛɌɜɌɘɑɞɜɧ, ɛɚɗɟɣɑəəɧɑ Ɏ ɝɞɌɞɨɑ, 

ɎɧɓɧɎɌɪɞ ɔəɞɑɜɑɝ, ɞɌɖ ɖɌɖ ɛɚɓɎɚɗɫɪɞ ɜɌɓɐɑ-

ɗɔɞɨ ɛɌɢɔɑəɞɚɎ əɌ ɏɜɟɛɛɧ ɝ çɡɚɜɚɤɔɘè ɔ çɛɗɚ-

ɡɔɘè ɚɞɖɗɔɖɚɘ [13]. ȶɌɖ ɚɞɘɑɣɑəɚ Ɏ ɝɞɌɞɨɑ, ɛɜɚ-

ɏəɚɝɞɔɣɑɝɖɌɫ ɢɑəəɚɝɞɨ ɘɚəɚɠɜɌɖɞɌɗɨəɧɡ ɔ 

GLCM -ɌəɌɗɔɓɚɎ ɐɗɫ ɛɑɜɎɔɣəɧɡ ɚɛɟɡɚɗɑɕ 

ɚɝɞɑɚɝɌɜɖɚɘɧ ɍɧɗɌ ɜɑɞɜɚɝɛɑɖɞɔɎəɚ ɚɢɑəɑəɌ Ɏ 

ɏɜɟɛɛɑ ɛɌɢɔɑəɞɚɎ, ɖɚɞɚɜɌɫ ɍɧɗɌ ɛɜɑɐɎɌɜɔɞɑɗɨ-

əɚ ɚɍɜɌɍɚɞɌəɌ ɞɑɜɌɛɑɎɞɔɣɑɝɖɔɘ ɛɜɚɞɚɖɚɗɚɘ 

[11]. ȸȼȾ-ɔɓɚɍɜɌɒɑəɔɫ ɍɧɗɔ ɛɚɗɟɣɑəɧ ɐɚ ɛɜɔ-

ɘɑəɑəɔɫ ɡɔɘɔɚɞɑɜɌɛɔɔ. ɀɌɖɞɔɣɑɝɖɌɫ ɜɑɌɖɢɔɫ 

ɖɌɒɐɚɏɚ ɛɌɢɔɑəɞɌ əɌ ɡɔɘɔɚɞɑɜɌɛɔɪ ɚɛɜɑɐɑɗɫ-

ɗɌɝɨ ɛɌɞɚɏɔɝɞɚɗɚɏɔɣɑɝɖɔɘ ɔɝɝɗɑɐɚɎɌəɔɑɘ Ɏɚ 

Ɏɜɑɘɫ ɚɛɑɜɌɢɔɔ. ȭɧɗɚ ɚɍəɌɜɟɒɑəɚ, ɣɞɚ ɜɑɌɖ-

ɢɔɫ əɌ ɡɔɘɔɚɞɑɜɌɛɔɪ, ɛɜɚɏəɚɓɔɜɚɎɌəəɌɫ ɛɚ 

ɛɚɖɌɓɌɞɑɗɪ SFR, ɔɘɑɑɞ ɝɎɫɓɨ ɝ ɠɌɖɞɔɣɑɝɖɔɘ 

ɚɞɖɗɔɖɚɘ əɌ ɡɔɘɔɚɞɑɜɌɛɔɪ. 

Ȱɗɫ ɛɚɎɧɤɑəɔɫ ɛɜɚɏəɚɝɞɔɣɑɝɖɚɕ ɢɑəəɚ-

ɝɞɔ, ɛɚɖɌɓɌɞɑɗɨ SFR ɍɧɗ ɜɌɓɜɌɍɚɞɌə ɖɌɖ əɚɜɘɌ-

ɗɔɓɚɎɌəəɌɫ Ɏɑɜɝɔɫ Dbin. ȻɚɖɌɓɌɞɑɗɨ SFR ɖɚɘ-

ɛɑəɝɔɜɟɑɞ ɔɓɘɑəɣɔɎɚɝɞɨ ɜɌɓɘɑɜɌ ɚɛɟɡɚɗɔ ɚɞəɚ-

ɝɔɞɑɗɨəɚ ɠɚəɌ əɌ ȸȼȾ-ɔɓɚɍɜɌɒɑəɔɫɡ. ɉɞɚ ɛɚɓ-

Ɏɚɗɔɗɚ ɛɚɎɧɝɔɞɨ ɐɚɝɞɚɎɑɜəɚɝɞɨ ɛɜɚɏəɚɓɔɜɟɪ-

ɥɔɡ ɛɚɖɌɓɌɞɑɗɑɕ, ɛɚɝɖɚɗɨɖɟ SFR ɝɎɫɓɌə ɝ ɚɞɎɑ-

ɞɚɘ əɌ ɡɔɘɔɚɞɑɜɌɛɔɪ Ɏ ɐɎɟɡ ɛɗɚɝɖɚɝɞɫɡ, Ɏ ɞɚ 

Ɏɜɑɘɫ ɖɌɖ ɚə ɞɌɖɒɑ ɔɘɑɑɞ ɞɑəɐɑəɢɔɪ ɖ ɓəɌɣɔ-

ɘɚɝɞɔ Ɏ ɚɝɞɌɎɤɑɕɝɫ ɞɜɑɞɨɑɕ ɛɗɚɝɖɚɝɞɔ (P = 

0,20).  

ȶɚɩɠɠɔɢɔɑəɞ ɓɌɛɚɗəɑəɔɫ ɛɜɚɝɞɜɌəɝɞɎɌ 

(SFR ð Space-filling  ratio ) ɍɧɗ ɜɌɝɝɣɔɞɌə ɖɌɖ ɚɞ-

əɚɤɑəɔɑ ɐɎɟɡ ɠɜɌɖɞɌɗɨəɧɡ ɜɌɓɘɑɜəɚɝɞɑɕ ɐɗɫ 

ɖɌɒɐɚɏɚ ɔɓɚɍɜɌɒɑəɔɫ Dbin ɔ Dout. ɀɜɌɖɞɌɗɨ-

əɌɫ ɜɌɓɘɑɜəɚɝɞɨ (Dbin) ɔ ɠɜɌɖɞɌɗɨəɌɫ ɜɌɓɘɑɜ-

əɚɝɞɨ ɗɔəɔɔ (Dout) ɍɧɗɔ ɜɌɝɝɣɔɞɌəɧ ɛɟɞɑɘ ɝɚ-

ɚɞɎɑɞɝɞɎɟɪɥɑɏɚ ɔɝɛɚɗɨɓɚɎɌəɔɫ ɐɎɚɔɣəɧɡ ɔ 

ɖɚəɞɟɜəɧɡ ɔɓɚɍɜɌɒɑəɔɕ, ɝɚɓɐɌəəɧɡ ImageJ. 

Dbin ɚɢɑəɔɎɌɑɞ ɜɌɝɛɜɑɐɑɗɑəɔɑ ɣɑɜəɧɡ ɛɔɖɝɑ-

ɗɑɕ Ɏ ɍɔəɌɜəɚɘ ɔɓɚɍɜɌɒɑəɔɔ ɚɛɟɡɚɗɔ, ɞɚɏɐɌ 

ɖɌɖ Dout ɚɢɑəɔɎɌɑɞ ɠɚɜɘɟ ɚɛɟɡɚɗɔ. 

Ȱɚɛɚɗəɔɞɑɗɨəɧɑ ɔɝɝɗɑɐɚɎɌəɔɫ Ɏ ɜɌɝɤɔ-

ɜɑəəɚɕ ɏɜɟɛɛɑ ɛɌɢɔɑəɞɚɎ əɑɚɍɡɚɐɔɘɧ ɐɗɫ 

ɐɌɗɨəɑɕɤɑɏɚ ɛɚɎɧɤɑəɔɫ ɐɚɝɞɚɎɑɜəɚɝɞɔ SFR.  

ȮɧɎɚɐɧ.  

Ȱɚ ɝɔɡ ɛɚɜ ɚɐəɚɕ ɔɓ ɌɖɞɟɌɗɨəɧɡ ɓɌɐɌɣ ɝɚ-

Ɏɜɑɘɑəəɚɕ ɘɑɐɔɢɔəɧ ɫɎɗɫɑɞɝɫ ɜɌəəɫɫ ɐɔɌɏəɚ-

ɝɞɔɖɌ ɚəɖɚɗɚɏɔɣɑɝɖɔɡ ɓɌɍɚɗɑɎɌəɔɕ, ɛɚɝɖɚɗɨɖɟ 

ɩɞɚ ɛɚɓɎɚɗɫɑɞ ɝɎɚɑɎɜɑɘɑəəɚ ɔ ɩɠɠɑɖɞɔɎəɚ ɔɝ-

ɛɚɗɨɓɚɎɌɞɨ ɝɟɥɑɝɞɎɟɪɥɔɑ ɝɛɚɝɚɍɧ ɗɑɣɑəɔɫ. ȹɌ 

ɝɑɏɚɐəɫɤəɔɕ ɐɑəɨ əɑ ɝɟɥɑɝɞɎɟɑɞ ɟəɔɎɑɜɝɌɗɨəɚ-

ɏɚ ɘɑɞɚɐɌ, ɛɚɓɎɚɗɫɪɥɑɏɚ ɚɢɑəɔɞɨ ɝɞɜɟɖɞɟɜəɧɑ 

ɔɓɘɑəɑəɔɫ Ɏ ɓɗɚɖɌɣɑɝɞɎɑəəɧɡ əɚɎɚɚɍɜɌɓɚɎɌəɔ-

ɫɡ ɔ ɚɖɜɟɒɌɪɥɔɡ ɔɡ ɞɖɌəɫɡ. Ȼɚɩɞɚɘɟ ɢɑɗɨɪ 

ɜɌɍɚɞɧ ɝɞɌɗɌ ɜɌɓɜɌɍɚɞɖɌ ɘɑɞɚɐɌ ɚɢɑəɖɔ ɝɞɜɟɖ-

ɞɟɜɧ ɞɖɌəɑɕ əɌ ɘɑɐɔɢɔəɝɖɔɡ ɔɓɚɍɜɌɒɑəɔɫɡ. 

ȭɧɗɌ ɔɓɟɣɑəɌ Ɏɚɓɘɚɒəɚɝɞɨ ɝɚɓɐɌəɔɫ ɍɧɝɞɜɚɏɚ 

ɠɜɌɖɞɌɗɨəɚɏɚ ɌəɌɗɔɓɌ əɌ əɌɗɔɣɔɑ ɚɣɌɏɚɎɧɡ ɛɚ-

ɜɌɒɑəɔɕ, ɜɌɝɝɘɚɞɜɑəɧ əɚɎɧɑ ɘɑɞɚɐɧ ɔɝɛɚɗɨɓɚ-

ɎɌəɔɫ ɝɞɌəɐɌɜɞəɧɡ ɠɟəɖɢɔɕ ɠɜɌɖɞɌɗɌ: ɘɑɞɚɐ 

GLCM ɛɜɔ ɌəɌɗɔɓɑ ȸȼȾ-ɔɓɚɍɜɌɒɑəɔɕ ɔ ɘɑɞɚɐ 

ɜɌɝɣɑɞɌ ɛɚɖɌɓɌɞɑɗɫ ɖɚɩɠɠɔɢɔɑəɞɌ ɓɌɛɚɗəɑəɔɫ 

ɛɜɚɝɞɜɌəɝɞɎɌ (SFR), ɛɜɑɐəɌɓəɌɣɑəəɚɏɚ ɐɗɫ 

ɖɚɘɛɑəɝɌɢɔɔ ɔɓɘɑəɣɔɎɚɝɞɔ ɜɌɓɘɑɜɚɎ ɚɛɟɡɚɗɔ. 

ȰɚɖɌɓɌəɚ, ɣɞɚ ɝɟɥɑɝɞɎɟɪɞ ɓəɌɣɔɞɑɗɨəɧɑ ɜɌɓɗɔ-

ɣɔɫ ɠɜɌɖɞɌɗɨəɚɕ ɜɌɓɘɑɜəɚɝɞɔ ɔ ɛɚɖɌɓɌɞɑɗɫ 

ɁɬɜɝɞɌ ɐɗɫ ɛɚɜɌɒɑəəɧɡ ɔ əɚɜɘɌɗɨəɧɡ ɞɖɌəɑɕ, 

ȾɌɍɗɔɢɌ ʈ1.  ȼɑɓɟɗɨɞɌɞɧ, ɛɚɗɟɣɑəəɧɑ ɐɗɫ 13 ɛɌɢɔɑəɞɚɎ, ɔ ɛɚɖɌɓɌɞɑɗɨ ɁɬɜɝɞɌ. 

 N Fractal dimension (DB) Hurst exponent (H)  

  pathology norm patholog
 norm  

1 1.702 1.130 0.298 0.870  

2 1.737 1.008 0.263 0.492  

3 1.726 1.418 0.274 0.582  

4 1.697 1.337 0.303 0.663  

5 1.753 1.271 0.247 0.729  

6 1.628 1.014 0.372 0.986  

7 1.679 1.360 0.321 0.640  

8 1.885 1.107 0.115 0.893  

9 1.604 1.202 0.396 0.798  

10 1.753 1.423 0.247 0.577  

11 1.791 1.089 0.209 0.911  

12 1.733 1.475 0.267 0.525  

13 1.725 1.215 0.275 0.785  
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ɩɞɚɞ ɠɌɖɞ ɘɚɒəɚ ɔɝɛɚɗɨɓɚɎɌɞɨ ɖɌɖ ɐɔɌɏəɚɝɞɔ-

ɣɑɝɖɔɕ ɛɜɔɓəɌɖ ɛɜɔ ɚɢɑəɖɑ ɝɞɜɟɖɞɟɜəɧɡ ɔɓɘɑ-

əɑəɔɕ ɞɖɌəɑɕ; ɚɍɚɝəɚɎɌəɚ ɔɝɛɚɗɨɓɚɎɌəɔɑ ɠɜɌɖ-

ɞɌɗɨəɚɏɚ ɛɚɖɌɓɌɞɑɗɫ SFR. 

Ⱦɑɚɜɑɞɔɣɑɝɖɔɑ ɛɜɑɔɘɟɥɑɝɞɎɌ ɩɞɔɡ ɛɌɜɌ-

ɘɑɞɜɚɎ ɍɧɗɔ ɩɖɝɛɑɜɔɘɑəɞɌɗɨəɚ ɛɚɐɞɎɑɜɒɐɑəɧ 

əɌ ɘɌɗɚɕ Ɏɧɍɚɜɖɑ. Ȼɚɗɟɣɑəəɧɑ ɐɌəəɧɑ ɘɚɏɟɞ 

ɔɝɛɚɗɨɓɚɎɌɞɨɝɫ ɐɗɫ ɘɚəɔɞɚɜɔəɏɌ ɐɔəɌɘɔɖɔ ɔɓ-

ɘɑəɑəɔɕ ɛɌɞɚɗɚɏɔɕ ɟ ɛɌɢɔɑəɞɚɎ Ɏɚ Ɏɜɑɘɫ ɗɑɣɑ-

əɔɫ. Ȱɗɫ ɐɌɗɨəɑɕɤɑɏɚ ɛɚɎɧɤɑəɔɫ ɐɚɝɞɚɎɑɜəɚ-

ɝɞɔ ɛɌɜɌɘɑɞɜɚɎ əɑɚɍɡɚɐɔɘɧ ɐɚɛɚɗəɔɞɑɗɨəɧɑ 

ɔɝɝɗɑɐɚɎɌəɔɫ Ɏ ɜɌɝɤɔɜɑəəɚɕ ɏɜɟɛɛɑ ɛɌɢɔɑə-

ɞɚɎ. 

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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ɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. Ⱥɢɑəɔɞɨ ɝɞɑɛɑəɨ əɌɖɚɛɗɑəɔɫ ɏɌɐɚɗɔəɔɫ Ɏ ɝɞɜɟɖɞɟɜɌɡ ɏɚ-

ɗɚɎəɚɏɚ ɘɚɓɏɌ ɝɜɑɐɔ ɛɌɢɔɑəɞɚɎ ɝ ɘəɚɏɚɖɜɌɞəɧɘɔ ɎɎɑɐɑəɔɫɘɔ ɏɌɐɚɗɔəɔɕ-

ɝɚɐɑɜɒɌɥɔɡ ɖɚəɞɜɌɝɞəɧɡ ɛɜɑɛɌɜɌɞɚɎ ɗɔəɑɕəɚɏɚ ɞɔɛɌ.   

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. Ȯ ɜɑɞɜɚɝɛɑɖɞɔɎəɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɍɧɗɔ Ɏɖɗɪɣɑəɧ 197 

ɛɌɢɔɑəɞɚɎ, ɖɚɞɚɜɧɘ ɍɧɗɚ ɛɜɚɎɑɐɑəɚ ɍɚɗɑɑ ɐɎɟɡ ɔɝɝɗɑɐɚɎɌəɔɕ ɝ ɎəɟɞɜɔɎɑəəɧɘ ɎɎɑɐɑ-

əɔɑɘ ȯɌɐɚɐɔɌɘɔɐɌ Ɏ ɐɚɓɔɜɚɎɖɑ 0,2 ɘɗ/ɖɏ ɘɌɝɝɧ ɞɑɗɌ ɝ 2008 ɛɚ 2017 ɏɏ. ȶɚəɞɜɚɗɨəɟɪ 

ɏɜɟɛɛɟ ɝɚɝɞɌɎɔɗɔ 7 ɛɌɢɔɑəɞɚɎ, ɖɚɞɚɜɧɘ ɍɧɗɚ Ɏɧɛɚɗəɑəɚ əɑ ɘɑəɑɑ ɐɎɟɡ ɔɝɝɗɑɐɚɎɌəɔɕ, 

əɚ ɖɚəɞɜɌɝɞəɧɕ ɛɜɑɛɌɜɌɞ əɑ ɎɎɚɐɔɗɝɫ. 

ȼɑɓɟɗɨɞɌɞɧ. ȽɞɌɞɔɝɞɔɣɑɝɖɔɕ ɌəɌɗɔɓ ɎɧɫɎɔɗ ɛɚɗɚɒɔɞɑɗɨəɟɪ ɖɚɜɜɑɗɫɢɔɪ ɘɑɒɐɟ 

ɜɌɓəɔɢɑɕ ɚɞəɚɤɑəɔɕ ɔəɞɑəɝɔɎəɚɝɞɔ ȸȼ-ɝɔɏəɌɗɌ ɍɗɑɐəɧɕ ɤɌɜ/ɢɑəɞɜɌɗɨəɧɑ ɚɞɐɑɗɧ ɞɌ-

ɗɌɘɟɝɌ ɝ ɖɚɗɔɣɑɝɞɎɚɘ ɛɜɑɐɤɑɝɞɎɟɪɥɔɡ ɔɝɝɗɑɐɚɎɌəɔɕ ɝ ɎəɟɞɜɔɎɑəəɧɘ ɖɚəɞɜɌɝɞɔɜɚɎɌ-

əɔɑɘ (r=0,145, p=0,042), ɝ Ɏɜɑɘɑəəɧɘ ɔəɞɑɜɎɌɗɚɘ ɘɑɒɐɟ ɛɑɜɎɧɘ ɔ ɛɚɝɗɑɐəɔɘ ɔɝɝɗɑɐɚ-

ɎɌəɔɑɘ (r=0,221, p=0,002), Ɍ ɞɌɖɒɑ ɝ ɎɚɓɜɌɝɞɚɘ ɛɌɢɔɑəɞɚɎ (r=0,145, p=0,042). Ȱɗɫ ɜɌɓ-

əɔɢɧ ɚɞəɚɤɑəɔɕ ɓɟɍɣɌɞɚɑ ɫɐɜɚ/ɢɑəɞɜɌɗɨəɧɑ ɚɞɐɑɗɧ ɘɚɝɞɌ ɘɚɓɏɌ ɚɞɘɑɣɑəɌ ɛɚɗɚɒɔ-

ɞɑɗɨəɌɫ ɖɚɜɜɑɗɫɢɔɫ ɞɚɗɨɖɚ ɝ ɖɚɗɔɣɑɝɞɎɚɘ ɛɜɑɐɤɑɝɞɎɟɪɥɔɡ ɔɝɝɗɑɐɚɎɌəɔɕ ɝ ɎəɟɞɜɔɎɑə-

əɧɘ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ (r=0,172, p=0,016). 

ȮɧɎɚɐɧ. ȮɧɝɚɖɌɫ ɔəɞɑəɝɔɎəɚɝɞɨ ȸȼ-ɝɔɏəɌɗɌ əɌ ɟɜɚɎəɑ ɍɗɑɐəɧɡ ɤɌɜɚɎ ɔ ɓɟɍ-

ɣɌɞɧɡ ɫɐɑɜ əɌ ɛɜɑɖɚəɞɜɌɝɞəɧɡ ɞɚɘɚɏɜɌɘɘɌɡ ɝɎɫɓɌəɌ ɝ ɖɚɗɔɣɑɝɞɎɚɘ ɛɜɚɎɑɐɑəəɧɡ ȸȼ-

ɔɝɝɗɑɐɚɎɌəɔɕ ɝ ɎəɟɞɜɔɎɑəəɧɘ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ Ɏ ɌəɌɘəɑɓɑ.  
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GADOLINIUM DEPOSITION IN CEREBRAL TISSUE AFTER INTRAVENOUS INJECTION 

OF LINEAR TYPE CONTRAST AGENT 

 

Syrkashev E.M.1, Bychenko V.G. 1, Sinitsyn V.E.2 
 

urpose.  To estimate degree of gadolinium deposition in brai n structures among p a-

tients with multiple injections of linear type gadolinium -based contrast agents.  

Materials and methods.  Retrospective study included 197 patients who received 

more than two studies with Gadodiamidum injection (0.2 ml/kg) from 2008 to 2 017. The 

control group consisted of 7 patients who had performed at least two studies with no co n-

trast agent injection.  

Results.  Statistical analysis revealed positive correlation between globus pall i-

dus/thalamus signal intensity ratio and the number of pr evious studies with contrast inje c-

tion (r = 0.145, p = 0.042), with time period between the first and the last study (r = 0.222, p 

= 0.002) and with the age of patients (r = 0.145, p = 0.042). For nuclei dentat i/pons ratio 

positive correlation was revealed only with the number of previous studies with contrast i n-

jection (r = 0.172, p = 0.016).  

Conclusions.  High signal intensity in globus pallidus and nuclei dentati on une n-

hanced T 1-images related with the number of contrast injection.  
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ɛɑɜɎɧɑ ɔɝɛɚɗɨɓɚɎɌəɔɑ ɖɚəɞɜɌɝɞəɚɏɚ 

ɛɜɑɛɌɜɌɞɌ, ɏɌɐɚɛɑəɞɑɞɚɎɚɕ ɖɔɝɗɚɞɧ 

(ȸɌɏəɑɎɔɝɞ, Bayer Healthcare Pharm a-

ceuticals) , ɝɛɑɢɔɌɗɨəɚ ɜɌɓɜɌɍɚɞɌəəɚɏɚ 

ɐɗɫ ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɚɕ ɞɚɘɚɏɜɌ-

ɠɔɔ (ȸȼȾ), ɍɧɗɚ ɛɜɚɔɓɎɑɐɑəɚ Ɏ 1988 ɏɚɐɟ [1]. Ƚ 

ɞɑɡ ɛɚɜ Ɏ ɘəɚɏɚɣɔɝɗɑəəɧɡ ɔɝɝɗɑɐɚɎɌəɔɫɡ ɔɓɟ-

ɣɌɗɝɫ ɛɚɞɑəɢɔɌɗ ɖɚəɞɜɌɝɞəɧɡ ɎɑɥɑɝɞɎ Ɏ ɐɔɌ-

ɏəɚɝɞɔɖɑ ɓɌɍɚɗɑɎɌəɔɕ ɜɌɓɗɔɣəɧɡ ɝɔɝɞɑɘ ɚɜɏɌ-

əɔɓɘɌ. Ȯ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ ɢɑəəɚɝɞɨ ɩɞɚɏɚ ɘɑɞɚ-

ɐɌ ɓəɌɣɔɞɑɗɨəɚ Ɏɧɡɚɐɔɞ ɓɌ ɜɌɘɖɔ ɛɑɜɎɚəɌɣɌɗɨ-

əɧɡ ɚɒɔɐɌəɔɕ ɔ ɫɎɗɫɑɞɝɫ ɚɐəɔɘ ɔɓ ɎɌɒəɑɕɤɔɡ 

ɔəɝɞɜɟɘɑəɞɚɎ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ Ɏɚ Ɏɝɑɘ ɘɔ-

ɜɑ.  

ȴɓəɌɣɌɗɨəɚ ɏɌɐɚɛɑəɞɑɞɚɎɟɪ ɖɔɝɗɚɞɟ ɔɝ-

ɛɚɗɨɓɚɎɌɗɔ ɛɜɔ ɔɝɝɗɑɐɚɎɌəɔɫɡ ɏɚɗɚɎəɚɏɚ ɔ 

ɝɛɔəəɚɏɚ ɘɚɓɏɌ, ɛɚɓɒɑ ɑɑ ɝɞɌɗɔ ɛɜɔɘɑəɫɞɨ ɛɜɔ 

ɔɝɝɗɑɐɚɎɌəɔɫɡ ɐɜɟɏɔɡ ɚɍɗɌɝɞɑɕ. ȯɌɐɚɛɑəɞɑɞɚɎɌɫ 

ɖɔɝɗɚɞɌ ɍɧɗɌ ɛɑɜɎɧɘ ɖɚəɞɜɌɝɞəɧɘ ɛɜɑɛɌɜɌ-

ɞɚɘ, ɜɌɓɜɑɤɑəəɧɘ ɐɗɫ ɛɜɔɘɑəɑəɔɫ ɟ ɐɑɞɑɕ. 

ȼɌɓɗɔɣəɧɑ ɘɑɞɚɐɔɖɔ ɘɌɏəɔɞəɚ-

ɜɑɓɚəɌəɝəɚɕ ɞɚɘɚɏɜɌɠɔɔ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ 

ɖɚəɞɜɌɝɞəɧɡ ɛɜɑɛɌɜɌɞɚɎ ɛɜɚɐɚɗɒɌɪɞ ɜɌɓɎɔ-

ɎɌɞɨɝɫ ɍɗɌɏɚɐɌɜɫ ɛɑɜɑɐɚɎɧɘ ɞɑɡəɚɗɚɏɔɫɘ ɔ əɚ-

Ɏɧɘ ɖɚəɞɜɌɝɞəɧɘ ɎɑɥɑɝɞɎɌɘ, ɖɚɞɚɜɧɑ ɛɜɑɐɚ-

ɝɞɌɎɗɫɪɞ ɛɜɑɎɚɝɡɚɐəɧɑ Ɏɚɓɘɚɒəɚɝɞɔ ɐɗɫ ɍɚɗɑɑ 

ɣɟɎɝɞɎɔɞɑɗɨəɚɕ ɔ ɝɛɑɢɔɠɔɣɑɝɖɚɕ ɎɔɓɟɌɗɔɓɌ-

ɢɔɔ.  

ȰɔɌɏəɚɝɞɔɖɌ ɔ ɐɔəɌɘɔɣɑɝɖɚɑ əɌɍɗɪɐɑəɔɑ 

ɜɌɓɗɔɣəɧɡ əɑɎɜɚɗɚɏɔɣɑɖɔɡ ɓɌɍɚɗɑɎɌəɔɕ ɣɌɝɞɚ 

ɞɜɑɍɟɑɞ ɛɜɚɎɑɐɑəɔɫ ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɚɕ ɞɚ-

ɘɚɏɜɌɠɔɔ ɝ ɖɚəɞɜɌɝɞəɧɘ ɟɝɔɗɑəɔɑɘ (ȸȼȾ ɝ ȶȿ), 

ɜɑɓɟɗɨɞɌɞɧ ɖɚɞɚɜɚɕ Ɏɗɔɫɪɞ əɌ ɞɌɖɞɔɖɟ ɗɑɣɑəɔɫ 

ɔɗɔ ɚɍɦɑɘ Ɏɚɓɘɚɒəɚɏɚ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɎɘɑɤɌ-

ɞɑɗɨɝɞɎɌ. Ȯ ɐɚɛɚɗəɑəɔɑ ɖ ɩɞɚɘɟ, ɤɔɜɚɖɚ ɛɜɔ-

ɘɑəɫɑɞɝɫ ɘɑɞɚɐɔɖɌ ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɚɕ ɞɚ-

ɘɚɏɜɌɠɔɔ ɝ ɐɔəɌɘɔɣɑɝɖɔɘ ɖɚəɞɜɌɝɞəɧɘ ɟɝɔɗɑ-

əɔɑɘ (Ȱȶȿ ȸȼȾ). Ȼɑɜɠɟɓɔɚəəɚ-ɎɓɎɑɤɑəəɧɑ 

ɔɓɚɍɜɌɒɑəɔɫ ɔɝɛɚɗɨɓɟɪɞɝɫ, əɌɛɜɔɘɑɜ, ɐɗɫ 

ɚɢɑəɖɔ ɚɛɟɡɚɗɑɎɚɏɚ ɛɚɜɌɒɑəɔɫ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ, 

ɩɠɠɑɖɞɔɎəɚɝɞɔ ɗɑɣɑəɔɫ ɔ ɜɑɛɑɜɠɟɓɔɚəəɚɕ ɞɑ-

ɜɌɛɔɔ ɛɜɔ ɚɝɞɜɚɘ əɌɜɟɤɑəɔɔ ɎəɟɞɜɔɘɚɓɏɚɎɚɏɚ 

ɖɜɚɎɚɚɍɜɌɥɑəɔɫ. ȶɜɚɘɑ ɞɚɏɚ, ɖɚəɞɜɌɝɞəɧɑ 

ɛɜɑɛɌɜɌɞɧ ɘɚɏɟɞ ɛɜɔɘɑəɫɞɨɝɫ ɛɜɔ ȸȼ-

ɌəɏɔɚɏɜɌɠɔɔ ɔ ɌɜɞɜɚɏɜɌɠɔɔ. 

Ȯ ɚɞɗɔɣɔɑ ɚɞ ɖɚəɞɜɌɝɞəɧɡ ɛɜɑɛɌɜɌɞɚɎ, 

ɔɝɛɚɗɨɓɟɑɘɧɡ Ɏ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ, 

ɐɌəəɧɑ ɛɜɑɛɌɜɌɞɧ ɖɜɌɕəɑ ɜɑɐɖɚ ɎɧɓɧɎɌɪɞ Ɍɗ-

ɗɑɜɏɔɣɑɝɖɔɑ ɜɑɌɖɢɔɔ ɔ ɎɎɚɐɫɞɝɫ Ɏ əɑɍɚɗɨɤɚɘ 

ɚɍɦɑɘɑ. Ȯ ɛɚɐɌɎɗɫɪɥɑɘ ɍɚɗɨɤɔəɝɞɎɑ ɝɗɟɣɌɑɎ 

ɖɚəɞɜɌɝɞəɧɑ ɛɜɑɛɌɜɌɞɧ ɎɎɚɐɫɞɝɫ ɎəɟɞɜɔɎɑəəɚ 

(Ɏ/Ɏ).  

ȽɣɔɞɌɑɞɝɫ, ɣɞɚ ɖɚəɞɜɌɝɞəɧɑ ɛɜɑɛɌɜɌɞɧ əɌ 

ɚɝəɚɎɑ ɏɌɐɚɗɔəɔɫ ɛɜɌɖɞɔɣɑɝɖɔ ɛɚɗəɚɝɞɨɪ ɍɑɓ-

ɚɛɌɝəɧ ɛɜɔ ɔɝɛɚɗɨɓɚɎɌəɔɔ Ɏ ɝɚɚɞɎɑɞɝɞɎɟɪɥɔɡ 

ɖɗɔəɔɣɑɝɖɔɡ ɐɚɓɌɡ, ɚɐəɌɖɚ, ɖɌɖ ɔ ɗɪɍɧɑ ɐɜɟɏɔɑ 

ɛɜɑɛɌɜɌɞɧ, ɔɝɛɚɗɨɓɟɑɘɧɑ Ɏ ɖɗɔəɔɣɑɝɖɚɕ ɛɜɌɖ-

ɞɔɖɑ, ɔɘɑɪɞ ɛɚɞɑəɢɔɌɗɨəɧɑ ɜɔɝɖɔ ɔ əɑɍɗɌɏɚ-

ɛɜɔɫɞəɧɑ ɛɚɝɗɑɐɝɞɎɔɫ. Ȼɚ ɜɌɓəɧɘ ɐɌəəɧɘ, 

ɗɑɏɖɔɑ Ɍɗɗɑɜɏɔɣɑɝɖɔɑ ɜɑɌɖɢɔɔ ɎɝɞɜɑɣɌɪɞɝɫ ɝ 

ɣɌɝɞɚɞɚɕ 0,004-0,7%, ɚɛɌɝəɧɕ ɐɗɫ ɒɔɓəɔ ɛɌɢɔ-

ɑəɞɌ ɌəɌɠɔɗɌɖɞɔɣɑɝɖɚɕ ɤɚɖ əɌɍɗɪɐɌɑɞɝɫ Ɏ 

ɛɜɑɐɑɗɌɡ 0,001-0,01% [2] . 

ȭɑɓɚɛɌɝəɚɝɞɨ ɔɝɛɚɗɨɓɚɎɌəɔɫ ɏɌɐɚɗɔəɔɫ 

ɫɎɗɫɑɞɝɫ ɚɐəɚɕ ɔɓ əɌɔɍɚɗɑɑ ɚɍɝɟɒɐɌɑɘɧɡ ɛɜɚ-

ɍɗɑɘ Ɏ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ. ɉɞɚɞ ɜɑɐɖɔɕ ɘɑɞɌɗɗ, 

ɚɍɗɌɐɌɪɥɔɕ ɛɌɜɌɘɌɏəɔɞəɧɘɔ ɝɎɚɕɝɞɎɌɘɔ, 

ɤɔɜɚɖɚ ɛɜɔɘɑəɫɑɞɝɫ Ɏ ɘɑɐɔɢɔəɝɖɚɕ ɐɔɌɏəɚ-

ɝɞɔɖɑ ɎɎɔɐɟ Ɏɧɝɚɖɚɏɚ ɘɌɏəɔɞəɚɏɚ ɘɚɘɑəɞɌ ɔ 

ɚɞəɚɝɔɞɑɗɨəɚ ɐɗɔɞɑɗɨəɚɏɚ Ɏɜɑɘɑəɔ ɘɌɏəɔɞəɚɕ 

ɜɑɗɌɖɝɌɢɔɔ. ȮɧɝɚɖɌɫ ɞɚɖɝɔɣəɚɝɞɨ ɔɚəɚɎ ɏɌɐɚ-

ɗɔəɔɫ əɔɎɑɗɔɜɟɑɞɝɫ ɛɟɞɑɘ ɔɡ ɝɎɫɓɧɎɌəɔɫ ɝ ɡɑ-

ɗɌɞəɧɘɔ ɖɚɘɛɗɑɖɝɌɘɔ. 

ȼɌɓɗɔɣɔɫ Ɏ ɝɞɜɟɖɞɟɜɑ ɖɚəɞɜɌɝɞəɧɡ Ɏɑ-

ɥɑɝɞɎ əɌ ɚɝəɚɎɑ ɏɌɐɚɗɔəɔɫ ɚɞɜɌɒɌɪɞɝɫ Ɏ ɜɌɓ-

ɗɔɣɔɔ ɔɡ ɠɔɓɔɖɚ-ɡɔɘɔɣɑɝɖɔɡ ɝɎɚɕɝɞɎ. ȶɚə-

ɞɜɌɝɞəɧɑ ɎɑɥɑɝɞɎɌ əɌ ɚɝəɚɎɑ ɏɌɐɚɗɔəɔɫ ɘɚɏɟɞ 

ɍɧɞɨ ɜɌɓɐɑɗɑəɧ əɌ ɐɎɑ ɏɜɟɛɛɧ: ɎɑɥɑɝɞɎɌ ɗɔ-

əɑɕəɚɏɚ ɔɗɔ ɚɞɖɜɧɞɚɏɚ ɞɔɛɌ ɔ ɎɑɥɑɝɞɎɌ ɘɌɖɜɚ-

ɢɔɖɗɔɣɑɝɖɚɏɚ ɞɔɛɌ, Ɏ ɖɚɞɚɜɧɡ ɔɚə Gd3+ ɓɌɖɗɪ-

ɣɑə Ɏ ɖɚɗɨɢɚ ɗɔɏɌəɐɌ. ȼɌɓɗɔɣəɧɑ ɞɔɛɧ ɖɚə-

ɞɜɌɝɞəɧɡ ɎɑɥɑɝɞɎ ɔɘɑɪɞ ɜɌɓɗɔɣəɟɪ ɝɞɌɍɔɗɨ-

əɚɝɞɨ, ɞ.ɑ. ɝɛɚɝɚɍəɚɝɞɨ ɟɐɑɜɒɔɎɌɞɨ ɞɚɖɝɔɣɑɝɖɔɕ 

ɔɚə Gd3+ Ɏ ɛɜɑɐɑɗɌɡ ɖɚɘɛɗɑɖɝɌ. ȹɑɝɘɚɞɜɫ əɌ 

ɞɚ, ɣɞɚ ɏɌɐɚɗɔəɔɑɎɧɑ ɖɚəɞɜɌɝɞəɧɑ ɎɑɥɑɝɞɎɌ 

ɗɔəɑɕəɚɏɚ ɞɔɛɌ ɎɧɓɧɎɌɪɞ ɍɚɗɑɑ ɓəɌɣɔɞɑɗɨəɧɑ 

ɔɓɘɑəɑəɔɫ ȸȼ-ɝɔɏəɌɗɌ əɌ ɟɜɚɎəɑ ɍɌɓɌɗɨəɧɡ 

ɫɐɑɜ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ (ɎɎɔɐɟ ɍɚɗɑɑ əɔɓɖɚɕ ɞɑɜ-

ɘɚɐɔəɌɘɔɣɑɝɖɚɕ ɔ ɖɔəɑɞɔɣɑɝɖɚɕ ɝɞɌɍɔɗɨəɚɝɞɔ), 

ɣɑɘ ɎɑɥɑɝɞɎɌ ɘɌɖɜɚɢɔɖɗɔɣɑɝɖɚɏɚ ɞɔɛɌ, ɐɑɛɚ-

əɔɜɚɎɌəɔɑ ɏɌɐɚɗɔəɔɫ əɌɍɗɪɐɌɑɞɝɫ Ɏ ɚɍɚɔɡ ɝɗɟ-

ɣɌɫɡ [3, 4] . 

Ȯ 2006 ɏɚɐɟ ɔɝɝɗɑɐɚɎɌəɔɫ, ɛɜɚɎɑɐɑəəɧɑ 

Grobner  and  Marckmann , ɛɜɚɐɑɘɚəɝɞɜɔɜɚɎɌɗɔ 

ɣɑɞɖɟɪ ɖɚɜɜɑɗɫɢɔɪ ɘɑɒɐɟ ɎɎɑɐɑəɔɫɘɔ ɖɚə-

ɞɜɌɝɞəɧɡ ɛɜɑɛɌɜɌɞɚɎ əɌ ɚɝəɚɎɑ ɏɌɐɚɗɔəɔɫ ɔ 

ɎɚɓəɔɖəɚɎɑəɔɑɘ əɑɠɜɚɏɑəəɚɏɚ ɝɔɝɞɑɘəɚɏɚ 

ɠɔɍɜɚɓɌ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɛɚɣɑɣəɚɕ ɐɔɝɠɟəɖɢɔɑɕ 

[5, 6]. ȭɚɗɑɑ ɞɚɏɚ, ɘəɚɒɑɝɞɎɑəəɧɑ ɔɝɝɗɑɐɚɎɌəɔɫ 

ɎɧɫɎɔɗɔ ɛɜɔɓəɌɖɔ ɐɑɛɚəɔɜɚɎɌəɔɫ ɏɌɐɚɗɔəɔɫ Ɏ  

Ȯ 
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ɖɚəɖɜɑɞəɧɡ ɝɞɜɟɖɞɟɜɌɡ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɟ ɛɌɢɔ-

ɑəɞɚɎ ɝ əɚɜɘɌɗɨəɚɕ ɛɚɣɑɣəɚɕ ɠɟəɖɢɔɑɕ [7 - 18] . 

Ȯ 2014 ɏɚɐɟ Kanda  et al. ɎɧɫɎɔɗɔ ɝɎɫɓɨ ɘɑɒɐɟ 

ɛɜɑɐɤɑɝɞɎɟɪɥɔɘɔ ɎɎɑɐɑəɔɫɘɔ ɏɌɐɚɗɔəɔɫ ɔ 

Ɏɧɝɚɖɚɕ ɔəɞɑəɝɔɎəɚɝɞɨɪ ȸȼ-ɝɔɏəɌɗɌ əɌ Ⱦ1-Ȯȴ 

əɌ ɟɜɚɎəɑ ɓɟɍɣɌɞɧɡ ɫɐɑɜ ɔ ɍɗɑɐəɧɡ ɤɌɜɚɎ Ɏəɑ 

ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɠɟəɖɢɔɔ ɛɚɣɑɖ [19]. ɉɞɔ ɔɝɝɗɑ-

ɐɚɎɌəɔɫ ɛɜɔɎɗɑɖɗɔ ɎəɔɘɌəɔɑ ɖ Ɏɚɛɜɚɝɟ ɍɑɓ-

ɚɛɌɝəɚɝɞɔ ɛɜɚɎɑɐɑəɔɫ ȶȿ ȸȼȾ. ȺɐəɌɖɚ Ɏɚɓ-

ɘɚɒəɧɑ ɩɠɠɑɖɞɧ ɐɑɛɚəɔɜɚɎɌəɔɫ ɏɌɐɚɗɔəɔɫ əɌ 

ɚɜɏɌəɔɓɘ ɣɑɗɚɎɑɖɌ ɐɚ ɝɔɡ ɛɚɜ ɚɝɞɌɪɞɝɫ əɑɔɓ-

Ɏɑɝɞəɧɘɔ [2]. ȾɌɖɒɑ ɍɧɗɚ ɛɚɖɌɓɌəɚ, ɣɞɚ ɐɑɛɚ-

əɔɜɚɎɌəɔɑ ɏɌɐɚɗɔəɔɫ əɌ ɟɜɚɎəɑ ɓɟɍɣɌɞɧɡ ɫɐɑɜ, 

ɘɚɝɞɌ ɘɚɓɏɌ, ɍɗɑɐəɧɡ ɤɌɜɚɎ ɔ ɞɌɗɌɘɟɝɚɎ ɛɜɚ-

ɔɝɡɚɐɔɞ Ɏəɑ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ əɌɗɔɣɔɫ ɛɌɞɚɗɚɏɔ-

ɣɑɝɖɔɡ ɔɓɘɑəɑəɔɕ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ, ɖɚɞɚɜɧɑ ɘɚ-

ɏɟɞ ɛɜɔɎɚɐɔɞɨ ɖ əɌɜɟɤɑəɔɪ ɢɑɗɚɝɞəɚɝɞɔ ɏɑ-

ɘɌɞɚɩəɢɑɠɌɗɔɣɑɝɖɚɏɚ ɍɌɜɨɑɜɌ [20]. Ȯ 2016 ɏɚɐɟ 

ɍɧɗɚ ɚɛɟɍɗɔɖɚɎɌəɚ ɔɝɝɗɑɐɚɎɌəɔɑ, Ɏ ɖɚɞɚɜɚɘ 

ɚɢɑəɔɎɌɑɞɝɫ ɣɌɝɞɚɞɌ ɎɚɓəɔɖəɚɎɑəɔɫ ɛɌɜɖɔəɝɚ-

əɔɓɘɌ ɝɜɑɐɔ ɛɌɢɔɑəɞɚɎ, ɖɚɞɚɜɧɘ ɍɧɗɌ Ɏɧɛɚɗ-

əɑəɌ əɌɞɔɎəɌɫ ȸȼȾ ɔ ȸȼȾ ɝ ɎəɟɞɜɔɎɑəəɧɘ 

ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ: ɝɟɥɑɝɞɎɑəəɚɕ ɜɌɓəɔɢɧ Ɏ 

ɩɞɔɡ ɏɜɟɛɛɌɡ ɌɎɞɚɜɌɘ əɌɕɞɔ əɑ ɟɐɌɗɚɝɨ [21] .  

ɂɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ: ɚɢɑəɔɞɨ Ɏɑɜɚɫɞəɚɝɞɨ 

ɔ ɎɧɜɌɒɑəəɚɝɞɨ əɌɖɚɛɗɑəɔɫ ɏɌɐɚɗɔəɔɫ Ɏ 

ɝɞɜɟɖɞɟɜɌɡ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɝɜɑɐɔ ɛɌɢɔɑəɞɚɎ ɝ 

ɘəɚɏɚɖɜɌɞəɧɘɔ ɎɎɑɐɑəɔɫɘɔ ɏɌɐɚɗɔəɔɕ-

ɝɚɐɑɜɒɌɥɔɡ ɖɚəɞɜɌɝɞəɧɡ ɛɜɑɛɌɜɌɞɚɎ ɗɔəɑɕəɚ-

ɏɚ ɞɔɛɌ.   

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. 

Ȯ ɔɝɝɗɑɐɚɎɌəɔɑ ɍɧɗɔ Ɏɖɗɪɣɑəɧ 204 ɛɌɢɔ-

ɑəɞɌ ɝ 2012 ɛɚ 2017 ɏɏ. ȻɑɜɎɟɪ ɏɜɟɛɛɟ ɝɚɝɞɌɎɔ-

ɗɔ ɛɌɢɔɑəɞɧ (197), ɖɚɞɚɜɧɘ ɍɧɗɚ ɛɜɚɎɑɐɑəɚ ɚɞ 

2 ɐɚ 16 ɔɝɝɗɑɐɚɎɌəɔɕ (Ɏ ɝɜɑɐəɑɘ ð 3,6) ɝ Ɏəɟɞ-

ɜɔɎɑəəɧɘ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ (ȯɌɐɚɐɔɌɘɔɐ, 0,2 

ɘɗ/ɖɏ ɘɌɝɝɧ ɞɑɗɌ). Ƚɜɑɐəɔɕ ɎɚɓɜɌɝɞ ɛɌɢɔɑəɞɚɎ 

ɝɚɝɞɌɎɔɗ 47,9 ɗɑɞ (5-81 ɏɚɐ), ɘɟɒɣɔə ɍɧɗɚ 74, 

ɒɑəɥɔə ð 123. Ȯ ɛɚɐɌɎɗɫɪɥɑɘ ɍɚɗɨɤɔəɝɞɎɑ 

ɝɗɟɣɌɑɎ ɔɝɝɗɑɐɚɎɌəɔɫ ɛɜɚɎɚɐɔɗɔɝɨ ɛɚ ɛɚɎɚɐɟ 

əɑɚɛɗɌɝɞɔɣɑɝɖɚɏɚ ɛɜɚɢɑɝɝɌ ɝ ɢɑɗɨɪ ɚɢɑəɖɔ 

ɜɌɓɘɑɜɚɎ ɚɛɟɡɚɗɔ ɗɔɍɚ ɛɚɔɝɖɌ ɘɑɞɌɝɞɌɓɚɎ. Ȯɚ 

Ɏɞɚɜɟɪ ɏɜɟɛɛɟ Ɏɖɗɪɣɔɗɔ 7 ɛɌɢɔɑəɞɚɎ, ɖɚɞɚɜɧɘ 

ɍɧɗɚ ɛɜɚɎɑɐɑəɚ 2-3 ɔɝɝɗɑɐɚɎɌəɔɫ (Ɏ ɝɜɑɐəɑɘ ð 

2,1) ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɍɑɓ ɎəɟɞɜɔɎɑəəɚɏɚ ɎɎɑɐɑ-

əɔɫ ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ. Ƚɜɑɐəɔɕ ɎɚɓɜɌɝɞ 

ɛɌɢɔɑəɞɚɎ ð 23,8 ɗɑɞ (10-45 ɗɑɞ), ɘɟɒɣɔə ð 14, 

ɒɑəɥɔə ð 13. Ȯɝɑ ɔɝɝɗɑɐɚɎɌəɔɫ Ɏɞɚɜɚɕ ɏɜɟɛɛɧ 

(ɍɑɓ ɎɎɑɐɑəɔɫ ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ) ɍɧɗɔ 

Ɏɧɛɚɗəɑəɧ ɛɚ ɛɚɎɚɐɟ ɠɌɜɘɌɖɚɜɑɓɔɝɞɑəɞəɚɕ 

ɩɛɔɗɑɛɝɔɔ. 

ȶɜɔɞɑɜɔɔ Ɏɖɗɪɣɑəɔɫ Ɏ ɔɝɝɗɑɐɚɎɌəɔɑ ɍɧɗɔ 

ɝɗɑɐɟɪɥɔɘɔ:  

ð ɛɌɢɔɑəɞɧ, ɖɚɞɚɜɧɘ ɖɚəɞɜɌɝɞəɧɕ ɛɜɑɛɌ-

ɜɌɞ ɜɌəɑɑ əɑ ɎɎɚɐɔɗɝɫ;  

ð ɛɌɢɔɑəɞɧ, ɖɚɞɚɜɧɘ ɍɧɗɚ ɛɜɚɎɑɐɑəɚ ɍɚ-

ɗɑɑ ɐɎɟɡ ɔɝɝɗɑɐɚɎɌəɔɕ ɝ Ɏ/Ɏ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔ-

ɑɘ (ȯɌɐɚɐɔɌɘɔɐ, 0,2 ɘɏ/ɖɏ ɘɌɝɝɧ ɞɑɗɌ) Ɏ əɌɤɑɘ 

ɢɑəɞɜɑ;  

ð ɛɌɢɔɑəɞɧ, ɖɚɞɚɜɧɘ ɍɧɗɚ ɛɜɚɎɑɐɑəɚ ɍɚ-

ɗɑɑ ɐɎɟɡ ɔɝɝɗɑɐɚɎɌəɔɕ ɍɑɓ Ɏ/Ɏ ɖɚəɞɜɌɝɞɔɜɚɎɌ-

əɔɫ (Ɏ ɞ.ɣ. Ɏ ɌəɌɘəɑɓɑ); 

ð əɚɜɘɌɗɨəɌɫ ɠɟəɖɢɔɫ ɛɚɣɑɖ (Ƚȶɀ>60 

ɘɗ/ɘɔə); 

ð əɚɜɘɌɗɨəɌɫ ɠɟəɖɢɔɫ ɛɑɣɑəɔ (ɜɑɠɑɜɑəɝ-

əɧɑ ɓəɌɣɑəɔɫ ɍɔɚɡɔɘɔɣɑɝɖɚɏɚ ɌəɌɗɔɓɌ ɖɜɚɎɔ);  

ð ɔɝɝɗɑɐɚɎɌəɔɫ Ɏɧɛɚɗəɫɗɔɝɨ əɌ ɚɐəɚɘ Ɍɛ-

ɛɌɜɌɞɑ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɚɐɔəɌɖɚɎɧɡ ɔɘɛɟɗɨɝ-

əɧɡ ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɑɕ.  

ȶɜɔɞɑɜɔɔ ɔɝɖɗɪɣɑəɔɫ: 

ð ɝɖɚɜɚɝɞɨ ɖɗɟɍɚɣɖɚɎɚɕ ɠɔɗɨɞɜɌɢɔɔ <30 

ɘɗ/ɘɔə; 

ð əɌɜɟɤɑəɔɑ ɠɟəɖɢɔɔ ɛɑɣɑəɔ;  

ð ɛɜɚɎɑɐɑəəɧɑ ɔɝɝɗɑɐɚɎɌəɔɫ ɝ Ɏ/Ɏ ɖɚə-

ɞɜɌɝɞɔɜɚɎɌəɔɑɘ Ɏ ɌəɌɘəɑɓɑ; 

ð Ɍɗɗɑɜɏɔɣɑɝɖɔɑ ɜɑɌɖɢɔɔ əɌ ȯɌɐɚɐɔɌɘɔɐ Ɏ 

ɌəɌɘəɑɓɑ; 

ð ɝɔɝɞɑɘəɧɕ əɑɠɜɚɏɑəəɧɕ ɠɔɍɜɚɓ. 

ȿɣɔɞɧɎɌɗɝɫ ɛɚɗ ɔ ɎɚɓɜɌɝɞ ɛɌɢɔɑəɞɚɎ, ɖɚ-

ɗɔɣɑɝɞɎɚ ɛɜɑɐɤɑɝɞɎɟɪɥɔɡ ɔɝɝɗɑɐɚɎɌəɔɕ ɝ 

ɎəɟɞɜɔɎɑəəɧɘ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ, Ɏɜɑɘɑəəɚɕ 

ɔəɞɑɜɎɌɗ ɘɑɒɐɟ ɛɑɜɎɧɘ ɔ ɛɚɝɗɑɐəɔɘ ɔɝɝɗɑɐɚ-

ɎɌəɔɑɘ ɝ ɎəɟɞɜɔɎɑəəɧɘ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ. 

ȼɌɝɛɜɑɐɑɗɑəɔɑ ɛɌɢɔɑəɞɚɎ 1 ɏɜɟɛɛɧ ɛɚ ɎɚɓɜɌɝɞɟ 

ɛɜɑɐɝɞɌɎɗɑəɚ əɌ ɜɔɝɟəɖɑ 1.   

Ȯɝɑ ɔɝɝɗɑɐɚɎɌəɔɫ ɍɧɗɔ ɛɜɚɎɑɐɑəɧ əɌ ɞɚ-

 

ȼɔɝ. 1 (Fig. 1) 

ȼɔɝ. 1.  ȰɔɌɏɜɌɘɘɌ. 

ȼɌɝɛɜɑɐɑɗɑəɔɑ ɛɌɢɔɑəɞɚɎ 1 ɏɜɟɛɛɧ ɛɚ ɎɚɓɜɌɝɞɟ.  

Fig. 1. Diagram.  

Distribution of 1st g roup patients by age.  
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ɘɚɏɜɌɠɑ Siemens  Magnetom  Verio  3 T. Ȯɝɑɘ ɛɌ-

ɢɔɑəɞɌɘ ɍɧɗɌ ɎɧɛɚɗəɑəɌ ɚɐəɌ ɔ ɞɌ ɒɑ ɔɘɛɟɗɨ-

ɝəɌɫ ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɨ ɝ ɛɚɗɟɣɑəɔɑɘ ɛɜɑɖɚə-

ɞɜɌɝɞəɧɡ Ⱦ1-Ȯȴ Ɏ ɝɌɏɔɞɞɌɗɨəɚɕ ɛɗɚɝɖɚɝɞɔ ɔ ɛɚ-

ɝɗɑɐɟɪɥɑɕ ɜɑɠɚɜɘɌɢɔɑɕ Ɏ ɌɖɝɔɌɗɨəɟɪ ɔ ɠɜɚə-

ɞɌɗɨəɟɪ ɛɗɚɝɖɚɝɞɔ. ȻɜɑɖɚəɞɜɌɝɞəɧɑ Ⱦ1-Ȯȴ ɍɧ-

ɗɔ ɛɚɗɟɣɑəɧ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɝɗɑɐɟɪɥɔɡ ɛɌ-

ɜɌɘɑɞɜɚɎ: TR ð 1780, Ⱦȱ ð 2,78, ɞɚɗɥɔəɌ ɝɜɑɓɌ ð 

0,8 ɘɘ, ɘɌɞɜɔɢɌ ð 320ɡ320, FOV ð 256ɡ256 ɘɘ. 

ȻɌɜɌɘɑɞɜɧ ɝɖɌəɔɜɚɎɌəɔɫ ɍɧɗɔ Ɍɍɝɚɗɪɞəɚ 

ɔɐɑəɞɔɣəɧ ɟ Ɏɝɑɡ ɛɌɢɔɑəɞɚɎ.  ȴɓɘɑɜɑəɔɫ ɛɜɚ-

Ɏɚɐɔɗɔɝɨ əɌ ɜɑɠɚɜɘɌɢɔɫɡ Ɏ ɌɖɝɔɌɗɨəɚɕ ɛɗɚɝ-

ɖɚɝɞɔ ɝ ɞɚɗɥɔəɚɕ ɝɜɑɓɌ 0,8 ɘɘ. 

ȶɚɗɔɣɑɝɞɎɑəəɧɕ ɌəɌɗɔɓ ɛɜɚɎɚɐɔɗɝɫ əɑɓɌ-

Ɏɔɝɔɘɚ ɐɎɟɘɫ ɎɜɌɣɌɘɔ-ɜɑəɞɏɑəɚɗɚɏɌɘɔ (ɝ 4 ɔ 

10 -ɗɑɞəɔɘ ɝɞɌɒɑɘ ɜɌɍɚɞɧ). 

Ȯ ɚɝəɚɎɑ ɔɝɝɗɑɐɚɎɌəɔɫ ɗɑɒɔɞ ɜɑɞɜɚɝɛɑɖ-

ɞɔɎəɌɫ ɚɢɑəɖɌ ɔəɞɑəɝɔɎəɚɝɞɔ ɝɔɏəɌɗɌ (ȴȽ) əɌ 

Ⱦ1-Ȯȴ ɚɞ ɍɗɑɐəɧɡ ɤɌɜɚɎ (ȭɄ) ɔ ɓɟɍɣɌɞɧɡ ɫɐɑɜ 

(ȳɋ) ɝɛɜɌɎɌ ɚɞəɚɝɔɞɑɗɨəɚ ɖɚəɞɜɚɗɨəɧɡ ɟɣɌɝɞɖɚɎ 

ɛɟɞɑɘ Ɏɧɐɑɗɑəɔɫ ɝɚɚɞɎɑɞɝɞɎɟɪɥɔɡ ɓɚə ɔəɞɑɜɑ-

ɝɌ (ɜɔɝ. 2). ȶɚəɞɜɚɗɨəɧɘɔ ɟɣɌɝɞɖɌɘɔ ɫɎɗɫɪɞɝɫ 

ɛɜɌɎɧɕ ɞɌɗɌɘɟɝ (Ⱦ) ɔ ɢɑəɞɜɌɗɨəɧɑ ɚɞɐɑɗɧ ɘɚɝɞɌ 

ɘɚɓɏɌ (ȸ). ȱɝɗɔ ɔɓɘɑɜɑəɔɑ ɔəɞɑəɝɔɎəɚɝɞɔ ɝɔɏ-

əɌɗɌ ɝɛɜɌɎɌ əɑ ɛɜɑɐɝɞɌɎɗɫɗɚɝɨ Ɏɚɓɘɚɒəɧɘ (ɔɓ-

ɓɌ əɌɗɔɣɔɫ ɚɛɟɡɚɗɔ, ɎɧɜɌɒɑəəɚɏɚ ɚɞɑɖɌ, ɖɔ-

ɝɞɚɓəɚ-ɏɗɔɚɓəɚɕ ɞɜɌəɝɠɚɜɘɌɢɔɔ ɔ ɞ.ɐ.), ɔɓɘɑ-

ɜɑəɔɑ ɔəɞɑəɝɔɎəɚɝɞɔ ɝɔɏəɌɗɌ ɛɜɚɎɚɐɔɗɚɝɨ əɌ 

ɝɚɚɞɎɑɞɝɞɎɟɪɥɔɡ ɓɚəɌɡ ɔəɞɑɜɑɝɌ ɝɗɑɎɌ. Ⱥɞəɚ-

ɤɑəɔɑ ȴȽ ɚɛɜɑɐɑɗɫɗɚɝɨ ɛɟɞɑɘ ɐɑɗɑəɔɫ ɓəɌɣɑ-

əɔɫ ȴȽ ɚɞ ɓɟɍɣɌɞɚɏɚ ɫɐɜɌ əɌ ɓəɌɣɑəɔɑ ȴȽ ɚɞ 

ɢɑəɞɜɌɗɨəɧɡ ɚɞɐɑɗɚɎ ɘɚɝɞɌ ɘɚɓɏɌ, ȴȽ ɚɞ ɍɗɑɐ-

əɚɏɚ ɤɌɜɌ əɌ ȴȽ ɚɞ ɢɑəɞɜɌɗɨəɧɡ ɚɞɐɑɗɚɎ ɞɌɗɌ-

ɘɟɝɌ ɛɜɔ ɛɑɜɎɚɘ (1) ɔ ɛɚɝɗɑɐəɑɘ (2) ɔɝɝɗɑɐɚɎɌ-

əɔɫɡ ɟ ɝɚɚɞɎɑɞɝɞɎɟɪɥɑɏɚ ɛɌɢɔɑəɞɌ. ȺɢɑəɖɌ 

ɜɌɓəɔɢɧ ɚɞəɚɤɑəɔɕ ȴȽ ɝɚɚɞɎɑɞɝɞɎɟɪɥɔɡ ɞɚɣɑɖ 

(ȭɄ2/Ⱦ2 ð ȭɄ1/Ⱦ1, ȳɋ2/ȸ2-ȳɋ1/ȸ1) ɛɜɑɐ-

ɝɞɌɎɗɫɑɞ ɢɑɗɑɎɚɕ ɔəɞɑɜɑɝ ɛɜɔ ɝɞɌɞɔɝɞɔɣɑɝɖɚɘ 

ɌəɌɗɔɓɑ ɐɌəəɧɡ. 

ȽɞɌɞɔɝɞɔɣɑɝɖɔɕ ɌəɌɗɔɓ ɛɜɚɎɚɐɔɗɝɫ ɝ ɛɚ-

ɘɚɥɨɪ ɛɌɖɑɞɌ ɝɞɌɞɔɝɞɔɣɑɝɖɔɡ ɛɜɚɏɜɌɘɘ 

STATISTICA 10 (ȽɄȬ) ɐɗɫ ɎɧɫɎɗɑəɔɫ ɖɚɜɜɑɗɫ-

ɢɔɔ ɘɑɒɐɟ ɜɌɓəɔɢɑɕ ɚɞəɚɤɑəɔɕ ɓɟɍɣɌɞɚɑ ɫɐ-

ɜɚ/ɢɑəɞɜɌɗɨəɧɑ ɚɞɐɑɗɧ ɘɚɝɞɌ ɘɚɓɏɌ ɔ ɜɌɓəɔɢɑɕ 

ɚɞəɚɤɑəɔɕ ɍɗɑɐəɧɕ ɤɌɜ/ɢɑəɞɜɌɗɨəɧɑ ɚɞɐɑɗɧ 

ɞɌɗɌɘɟɝɌ ɔ ɝɗɑɐɟɪɥɔɡ ɠɌɖɞɚɜɚɎ: ɛɚɗ, ɎɚɓɜɌɝɞ, 

ɖɚɗɔɣɑɝɞɎɚ ɛɜɑɐɤɑɝɞɎɟɪɥɔɡ ɔɝɝɗɑɐɚɎɌəɔɕ ɝ 

ɎəɟɞɜɔɎɑəəɧɘ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ, Ɏɜɑɘɑəəɚɕ 

ɔəɞɑɜɎɌɗ ɘɑɒɐɟ ɛɑɜɎɧɘ ɔ ɛɚɝɗɑɐəɔɘ ɔɝɝɗɑɐɚ-

ɎɌəɔɑɘ ɝ ɎəɟɞɜɔɎɑəəɧɘ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ.   

ȼɑɓɟɗɨɞɌɞɧ. 

ȽɞɌɞɔɝɞɔɣɑɝɖɔɕ ɌəɌɗɔɓ ɝɜɑɐɔ ɛɌɢɔɑəɞɚɎ 

ɛɑɜɎɚɕ ɏɜɟɛɛɧ ɎɧɫɎɔɗ ɛɚɗɚɒɔɞɑɗɨəɟɪ ɖɚɜɜɑ-

ɗɫɢɔɪ ɘɑɒɐɟ ɜɌɓəɔɢɑɕ ɚɞəɚɤɑəɔɕ ɍɗɑɐəɧɕ 

ɤɌɜ/ɢɑəɞɜɌɗɨəɧɑ ɚɞɐɑɗɧ ɞɌɗɌɘɟɝɌ ɝ ɖɚɗɔɣɑ-

ɝɞɎɚɘ ɛɜɑɐɤɑɝɞɎɟɪɥɔɡ ɔɝɝɗɑɐɚɎɌəɔɕ ɝ Ɏ/Ɏ 

ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ (r=0,145, p=0,042), ɝ Ɏɜɑ-

ɘɑəəɧɘ ɔəɞɑɜɎɌɗɚɘ ɘɑɒɐɟ ɛɑɜɎɧɘ ɔ ɛɚɝɗɑɐ-

əɔɘ ɔɝɝɗɑɐɚɎɌəɔɑɘ (r=0,221, p=0,002), Ɍ ɞɌɖɒɑ 

ɝ ɎɚɓɜɌɝɞɚɘ ɛɌɢɔɑəɞɚɎ (r=0,145, p=0,042) (ɜɔɝ. 

3). Ȱɗɫ ɜɌɓəɔɢɧ ɚɞəɚɤɑəɔɕ ɓɟɍɣɌɞɚɑ ɫɐ-

ɜɚ/ɢɑəɞɜɌɗɨəɧɑ ɚɞɐɑɗɧ ɘɚɝɞɌ ɘɚɓɏɌ ɚɞɘɑɣɑəɌ 

ɛɚɗɚɒɔɞɑɗɨəɌɫ ɖɚɜɜɑɗɫɢɔɫ ɞɚɗɨɖɚ ɝ ɖɚɗɔɣɑ-

ɝɞɎɚɘ ɛɜɑɐɤɑɝɞɎɟɪɥɔɡ ɔɝɝɗɑɐɚɎɌəɔɕ ɝ Ɏ/Ɏ 

ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ (r=0,172, p=0,016) (ɜɔɝ. 4). 

Ȼɜɔ ɜɌɓɐɑɗɑəɔɔ ɛɌɢɔɑəɞɚɎ 1 ɏɜɟɛɛɧ əɌ 3 

ɛɚɐɏɜɟɛɛɧ (ɜɔɝ. 5) Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɎɚɓɜɌɝɞɌ 

(ɘɑəɑɑ 39   ɗɑɞ, 40-60 ɗɑɞ, 61 ɏɚɐ ɔ ɝɞɌɜɤɑ) Ɏɧ-

ɫɎɗɑəɧ ɝɗɑɐɟɪɥɔɑ ɖɚɜɜɑɗɫɢɔɔ (ɞɌɍɗ. ʈ1):  

ð ɝɜɑɐɔ ɛɌɢɔɑəɞɚɎ ɏɜɟɛɛɧ 1 Ɍ (ɐɚ 39 ɗɑɞ) 

ɛɚɗɚɒɔɞɑɗɨəɚɕ ɖɚɜɜɑɗɫɢɔɔ ɘɑɒɐɟ ɜɌɓəɔɢɑɕ 

ɚɞəɚɤɑəɔɕ ɍɗɑɐəɧɕ ɤɌɜ/ɢɑəɞɜɌɗɨəɧɑ ɚɞɐɑɗɧ 

ɞɌɗɌɘɟɝɌ ɔ ɔəɞɑɜɑɝɟɪɥɔɘɔ ɓɌɎɔɝɔɘɚɝɞɫɘɔ əɑ 

ɎɧɫɎɗɑəɚ. ȺɞɘɑɣɌɑɞɝɫ ɛɚɗɚɒɔɞɑɗɨəɌɫ ɖɚɜɜɑɗɫ-

ɢɔɫ ɘɑɒɐɟ ɜɌɓəɔɢɑɕ ɚɞəɚɤɑəɔɕ ɓɟɍɣɌɞɚɑ ɫɐ-

ɜɚ/ɢɑəɞɜɌɗɨəɧɑ ɚɞɐɑɗɧ ɘɚɝɞɌ ɘɚɓɏɌ ɔ ɖɚɗɔɣɑ-

ɝɞɎɚɘ ɔɝɝɗɑɐɚɎɌəɔɕ (r=0,264, p=0,047);  

ð ɝɜɑɐɔ ɛɌɢɔɑəɞɚɎ ɏɜɟɛɛɧ 2 Ɍ (40-60 ɗɑɞ) 

ɎɧɫɎɗɑəɌ ɛɚɗɚɒɔɞɑɗɨəɌɫ ɖɚɜɜɑɗɫɢɔɫ ɜɌɓəɔɢɧ 

ɚɞəɚɤɑəɔɕ ɍɗɑɐəɧɕ ɤɌɜ/ɢɑəɞɜɌɗɨəɧɑ ɚɞɐɑɗɧ 

ɞɌɗɌɘɟɝɌ ɝ ɖɚɗɔɣɑɝɞɎɚɘ ɔɝɝɗɑɐɚɎɌəɔɕ (r=0,303, 

p=0,003) ɔ ɛɑɜɔɚɐɚɘ əɌɍɗɪɐɑəɔɫ (r=0,317, 

p=0,002). Ȼɚɗɚɒɔɞɑɗɨəɚɕ ɖɚɜɜɑɗɫɢɔɔ ɘɑɒɐɟ 

ɜɌɓəɔɢɑɕ ɚɞəɚɤɑəɔɕ ɓɟɍɣɌɞɚɑ ɫɐ-

ɜɚ/ɢɑəɞɜɌɗɨəɧɑ ɚɞɐɑɗɧ ɘɚɝɞɌ ɘɚɓɏɌ ɔ ɔəɞɑɜɑ-

ɝɟɪɥɔɘɔ ɓɌɎɔɝɔɘɧɘɔ əɑ ɎɧɫɎɗɑəɚ;  

ð ɝɜɑɐɔ ɛɌɢɔɑəɞɚɎ ɏɜɟɛɛɧ 3 Ɍ (61 ɏɚɐ ɔ 

ɝɞɌɜɤɑ) ɓəɌɣɔɘɧɡ ɖɚɜɜɑɗɫɢɔɕ əɑ ɎɧɫɎɗɑəɚ. 

Ƚɜɑɐɔ ɛɌɢɔɑəɞɚɎ Ɏɞɚɜɚɕ ɏɜɟɛɛɧ (ɍɑɓ Ɏ/Ɏ 

ɎɎɑɐɑəɔɫ ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ) ɓəɌɣɔɘɚɕ 

ɖɚɜɜɑɗɫɢɔɔ ɘɑɒɐɟ ɜɌɓəɔɢɑɕ ɚɞəɚɤɑəɔɕ ɔəɞɑə-

ɝɔɎəɚɝɞɔ ɝɔɏəɌɗɌ ɝɚɚɞɎɑɞɝɞɎɟɪɥɔɡ ɓɚə ɔəɞɑɜɑ-

ɝɌ ɔ ɚɛɔɝɌəəɧɡ Ɏɧɤɑ ɓɌɎɔɝɔɘɧɡ əɑ ɎɧɫɎɗɑəɚ. 

Ȼɜɔ ɝɜɌɎəɑəɔɔ ɚɞəɚɤɑəɔɕ ɛɚɖɌɓɌɞɑɗɑɕ 

ɔəɞɑəɝɔɎəɚɝɞɔ ɝɔɏəɌɗɌ ɝɜɑɐəɔɑ ɓəɌɣɑəɔɫ ɛɜɔ 

ɛɑɜɎɚɘ ɔ ɛɚɝɗɑɐəɑɘ ɔɝɝɗɑɐɚɎɌəɔɫɡ ɝ Ɏ/Ɏ ɖɚə-

ɞɜɌɝɞɔɜɚɎɌəɔɑɘ ɔɓɘɑəɔɗɔɝɨ əɌ ɟɜɚɎəɑ ɍɗɑɐəɚɏɚ 

ɤɌɜɌ əɌ 1,817%, əɌ ɟɜɚɎəɑ ɓɟɍɣɌɞɚɏɚ ɫɐɜɌ ð əɌ 

0,772%.  

Ƚɜɑɐəɔɑ ɐɌəəɧɑ ɛɚ Ɏɝɑɘ ɛɌɜɌɘɑɞɜɌɘ 

ɛɜɑɐɝɞɌɎɗɑəɧ Ɏ ɞɌɍɗɔɢɑ ʈ2. 

Ⱥɍɝɟɒɐɑəɔɑ. 

ȭɑɓɚɛɌɝəɚɝɞɨ ɔɝɛɚɗɨɓɚɎɌəɔɫ ɖɚəɞɜɌɝɞəɧɡ 

ɛɜɑɛɌɜɌɞɚɎ Ɏ ȸȼȾ ɫɎɗɫɑɞɝɫ ɚɐəɚɕ ɔɓ əɌɔɍɚɗɑɑ 

ɚɍɝɟɒɐɌɑɘɧɡ ɛɜɚɍɗɑɘ Ɏ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ. Ȯɚ 

ɘəɚɏɔɡ ɜɌɍɚɞɌɡ ɍɧɗɚ ɛɚɖɌɓɌəɚ, ɣɞɚ ɛɚɎɧɤɑə-

əɌɫ ɔəɞɑəɝɔɎəɚɝɞɨ ȸȼ-ɝɔɏəɌɗɌ əɌ ɟɜɚɎəɑ ɍɗɑɐ-

əɧɡ ɤɌɜɚɎ ɔ ɓɟɍɣɌɞɧɡ ɫɐɑɜ ɝɎɫɓɌəɌ ɝ ɖɚɗɔɣɑ-

ɝɞɎɚɘ ɜɌəɑɑ ɛɜɚɎɑɐɑəəɧɡ ȸȼ-ɔɝɝɗɑɐɚɎɌəɔɕ ɝ 

ɎəɟɞɜɔɎɑəəɧɘ (Ɏ/Ɏ) ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ ɛɜɑɛɌ-

ɜɌɞɌɘɔ ɗɔəɑɕəɚɏɚ ɞɔɛɌ. ȰɌəəɌɫ ɓɌɖɚəɚɘɑɜ-

əɚɝɞɨ ɛɜɚɝɗɑɒɔɎɌɑɞɝɫ ɔ Ɏ əɌɤɑɘ ɔɝɝɗɑɐɚɎɌəɔɔ, 

ɚɐəɌɖɚ, ɎɑɗɔɣɔəɌ ɖɚɩɠɠɔɢɔɑəɞɌ ɖɚɜɜɑɗɫɢɔɔ 

əɌɡɚɐɔɞɝɫ Ɏ ɛɑɜɑɐɑɗɌɡ 0,145-0,172, ɣɞɚ ɏɚɎɚɜɔɞ 

ɚ ɖɜɌɕəɑ ɝɗɌɍɚɕ ɝɔɗɑ ɝɎɫɓɔ. Ȼɜɔ ɝɜɌɎəɑəɔɔ ɚɞ-

əɚɤɑəɔɕ ɛɚɖɌɓɌɞɑɗɑɕ ɔəɞɑəɝɔɎəɚɝɞɔ ɝɔɏəɌɗɌ 

ɝɜɑɐəɔɑ ɓəɌɣɑəɔɫ ɛɜɔ ɛɑɜɎɚɘ ɔ ɛɚɝɗɑɐəɑɘ ɔɝ-

ɝɗɑɐɚɎɌəɔɫɡ ɝ Ɏ/Ɏ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ ɔɓɘɑəɔ-

ɗɔɝɨ əɌ ɟɜɚɎəɑ ɍɗɑɐəɚɏɚ ɤɌɜɌ əɌ 1,817%, Ɍ əɌ 

ɟɜɚɎəɑ ɓɟɍɣɌɞɚɏɚ ɫɐɜɌ ð  əɌ 0,772%. ȺɞɝɟɞɝɞɎɔɑ  
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ȼɔɝ. 2 Ɍ (Fig. 2 Ɍ) 

 

ȼɔɝ. 2 ɍ (Fig. 2 Ɏ) 

ȼɔɝ. 2.   ȸȼȾ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ. 

Ȼɜɔɘɑɜ ɔɓɘɑɜɑəɔɕ ɔəɞɑəɝɔɎəɚɝɞɔ ȸȼ-ɝɔɏəɌɗɌ əɌ ɛɜɑɖɚəɞɜɌɝɞəɧɡ ɔɓɚɍɜɌɒɑəɔɫɡ. ȽɛɜɌɎɌ ɔɓɘɑɜɑəɔɫ ɛɜɚɎɑɐɑ-

əɧ Ɏ ɚɍɗɌɝɞɔ ɍɗɑɐəɚɏɚ ɤɌɜɌ ɔ ɞɌɗɌɘɟɝɌ, ɝɗɑɎɌ ð Ɏ ɚɍɗɌɝɞɔ ɓɟɍɣɌɞɚɏɚ ɫɐɜɌ ɔ ɢɑəɞɜɌɗɨəɧɡ ɚɞɐɑɗɚɎ ɘɚɝɞɌ. 

Fig. 2.   Brain MRI. 

Example of measuring signal intensity on unenhanced T1 -images. On t he right measurements were made in the a r-

ea of the globus pallidus and thalamus, on the left - in the region of the nuclei dentate and pons.  

 

ȼɔɝ. 3 (Fig. 3) 

 

ȼɔɝ. 4 (Fig. 4) 

ȼɔɝ. 3.  ȰɔɌɏɜɌɘɘɌ. 

ȼɌɝɛɜɑɐɑɗɑəɔɑ ɜɌɓəɔɢ ɚɞəɚɤɑəɔɕ ɍɗɑɐəɧɕ 

ɤɌɜ/ɢɑəɞɜɌɗɨəɧɑ ɚɞɐɑɗɧ ɞɌɗɌɘɟɝɌ ɝɜɑɐɔ ɛɌɢɔɑəɞɚɎ 1 

ɏɜɟɛɛɧ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɛɑɜɔɚɐɌ əɌɍɗɪɐɑəɔɫ, ɖɚɗɔ-

ɣɑɝɞɎɌ ɔɝɝɗɑɐɚɎɌəɔɕ ɔ ɎɚɓɜɌɝɞɌ. 

Fig. 3.   Diagram.  

Distribution of differences between globus pallidus - 

thalamus ratio among patients of the 1st group depen d-

ing on the time pe riod, number of studies and age.  

ȼɔɝ. 4.   ȰɔɌɏɜɌɘɘɌ. 

ȼɌɝɛɜɑɐɑɗɑəɔɑ ɜɌɓəɔɢ ɚɞəɚɤɑəɔɕ ɓɟɍɣɌɞɚɑ ɫɐ-

ɜɚ/ɢɑəɞɜɌɗɨəɧɑ ɚɞɐɑɗɧ ɘɚɝɞɌ ɘɚɓɏɌ ɝɜɑɐɔ ɛɌɢɔɑəɞɚɎ 

1 ɏɜɟɛɛɧ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɖɚɗɔɣɑɝɞɎɌ ɔɝɝɗɑɐɚɎɌəɔɕ. 

Fig. 4.   Brain MRI. 

Distribution of differences in the the  nuclei dentate ð 

pons ratio among patients in group 1 depending on the 

number of studies.  
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1 ʛʨʫʧʧʘ 

 

n=204 

1ʘ ʛʨʫʧʧʘ 

(ʜʦ 39 ʣʝʪ) 

n=57 

2ʘ ʛʨʫʧʧʘ 

(40-60 ʣʝʪ) 

n=96 

3ʘ ʛʨʫʧʧʘ 

(ʙʦʣʝʝ 61 ʛʦʜʘ) 

n=44 
 

 

ȼɔɝ. 5 (Fig. 5) 

ȼɔɝ. 5.  ȽɡɑɘɌ. 

ȼɌɝɛɜɑɐɑɗɑəɔɑ ɛɌɢɔɑəɞɚɎ 1 ɏɜɟɛɛɧ əɌ 3 ɛɚɐɏɜɟɛɛɧ Ɏ 

ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɎɚɓɜɌɝɞɌ. 

Fig. 5. Scheme.  

Distribution of patients in group 1 i nto 3 subgroups d e-

pending on age.  

ȾɌɍɗɔɢɌ ʈ1. ȷɚɖɌɗɔɓɌɢɔɫ ɔɓɘɑəɑəɔɕ ɔəɞɑəɝɔɎəɚɝɞɔ ȸȼ-ɝɔɏəɌɗɌ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɔəɞɑ-

ɜɑɝɟɪɥɔɡ ɛɑɜɑɘɑəəɧɡ (ɛɑɜɔɚɐ əɌɍɗɪɐɑəɔɫ ɔ ɖɚɗɔɣɑɝɞɎɚ ɔɝɝɗɑɐɚɎɌəɔɕ ɝ Ɏ/Ɏ ɖɚəɞɜɌ-

ɝɞɔɜɚɎɌəɔɑɘ) ɝɜɑɐɔ ɛɌɢɔɑəɞɚɎ ɜɌɓəɧɡ ɎɚɓɜɌɝɞəɧɡ ɏɜɟɛɛ. 

 ʜʦ 39 ʣʝʪ 40-60 ʣʝʪ ʙʦʣʝʝ 61 ʛʦʜʘ 

ʇʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʷ _ 

ɹʣʝʜʥʳʡ ʰʘʨ 

(ɹʐ2/ʊ2 ï 

ɹʐ1/ʊ1) 

_ 

ʂʦʣʠʯʝʩʪʚʦ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩ ʚ/ʚ 

ʢʦʥʪʨʘʩʪʠʨʦʚʘʥʠʝʤ 

ɿʫʙʯʘʪʦʝ ʷʜʨʦ 

(ɿʗ2/ʄ2-

ɿʗ1/ʄ1) 

ɹʣʝʜʥʳʡ ʰʘʨ 

(ɹʐ2/ʊ2 ï 

ɹʐ1/ʊ1) 

_ 

 

ȾɌɍɗɔɢɌ ʈ2.  Ƚɜɑɐəɔɑ ɐɌəəɧɑ ɛɌɜɌɘɑɞɜɚɎ Ɏ ɏɜɟɛɛɌɡ.   

ʇʘʨʘʤʝʪʨ r 1 ʛʨʫʧʧʘ (ʩ ʢ/ʫ) 2 ʛʨʫʧʧʘ (ʙʝʟ ʢ/ʫ) 

ɺʦʟʨʘʩʪ* 47,9 (5-81) 23,8 (10-45) 

ʇʦʣ ʤʫʞ - 74 ʤʫʞ - 3 

  ʞʝʥ - 123 ʞʝʥ - 4 

ʂʦʣʠʯʝʩʪʚʦ ʠʩʩʣʝʜʦʚʘʥʠʡ* 3,6 (2-16) 2,1 (2-3) 

ʇʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʷ* (ʤʝʩ) 19,1 (0-57) 10,1 (3-21) 

ʀʉ1 ʙʣʝʜʥʳʡ ʰʘʨ* 463,3 457,7 

ʀʉ1 ʪʘʣʘʤʫʩ* 455,7 451,3 

ʀʉ1 ʟʫʙʯʘʪʦʝ ʷʜʨʦ* 456,1 465 

ʀʉ1 ʤʦʩʪ* 464,1 474,5 

ʀʉ2 ʙʣʝʜʥʳʡ ʰʘʨ* 465,9 454,2 

ʀʉ2 ʪʘʣʘʤʫʩ* 450 454,5 

ʀʉ2 ʟʫʙʯʘʪʦʝ ʷʜʨʦ* 460,4 455,2 

ʀʉ2 ʤʦʩʪ* 464,7 469,7 

ɹʐ1/ʊ1* 1,018 1,014 

ɹʐ2/ʊ2* 1,036 0,999 

ɿʗ1/ʄ1* 0,983 0,979 

ɿʗ2/ʄ2* 0,991 0,
7 

ɹʐ2/ʊ2-ɹʐ1/ʊ1* 0,018 -0,015 

ɿʗ2/ʄ2-ɿʗ1/ʄ1* 0,007 -0,009 
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ɖɚɜɜɑɗɫɢɔɕ Ɏɚ Ɏɞɚɜɚɕ ɏɜɟɛɛɑ (ɍɑɓ ȶȿ), Ɏɑɜɚɫɞ-

əɚ, ɝɎɫɓɌəɚ ɝ ɘɌɗɚɕ Ɏɧɍɚɜɖɚɕ.  

Ȯɚɓɘɚɒəɧɡ ɩɠɠɑɖɞɚɎ ɐɑɛɚəɔɜɚɎɌəɔɫ ɏɌ-

ɐɚɗɔəɔɫ əɌ ɚɜɏɌəɔɓɘ ɣɑɗɚɎɑɖɌ Ɏɝɑ ɑɥɑ əɑ ɟɝɞɌ-

əɚɎɗɑəɚ. ȭɧɗɚ ɛɚɖɌɓɌəɚ, ɣɞɚ ɔəɞɑəɝɔɎəɚɝɞɨ ȸȼ-

ɝɔɏəɌɗɌ əɌ Ⱦ1-Ȯȴ ɔ Ⱦ2-Ȯȴ əɌ ɟɜɚɎəɑ ɍɌɓɌɗɨəɧɡ 

ɫɐɑɜ ɝɜɑɐɔ ɓɐɚɜɚɎɧɡ ɐɚɍɜɚɎɚɗɨɢɑɎ ɛɚɗɚɒɔɞɑɗɨ-

əɚ ɖɚɜɜɑɗɔɜɟɑɞ ɝ ɎɚɓɜɌɝɞɚɘ. ɉɞɚ ɝɎɫɓɌəɚ ɝ ɐɑ-

ɛɚəɔɜɚɎɌəɔɑɘ ɒɑɗɑɓɌ əɌ ɟɜɚɎəɑ ɝɚɚɞɎɑɞɝɞɎɟɪ-

ɥɔɡ ɟɣɌɝɞɖɚɎ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ (ɛɜɑɒɐɑ Ɏɝɑɏɚ: 

ɍɗɑɐəɧɡ ɤɌɜɚɎ, ɖɜɌɝəɧɡ ɫɐɑɜ, ɜɑɞɔɖɟɗɫɜəɚɕ 

ɠɚɜɘɌɢɔɔ, Ɏ ɘɑəɨɤɑɕ ɝɞɑɛɑəɔ ð ɓɟɍɣɌɞɧɡ ɫɐɑɜ) 

[22]. ȹɌɤɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɛɚɖɌɓɌɗɚ, ɣɞɚ ɛɜɔɓəɌ-

ɖɔ ɐɑɛɚəɔɜɚɎɌəɔɫ ɏɌɐɚɗɔəɔɫ əɌɍɗɪɐɌɪɞɝɫ 

ɞɚɗɨɖɚ Ɏ 1 Ɍ ɔ 1 ɍ ɎɚɓɜɌɝɞəɧɡ ɏɜɟɛɛɌɡ (ɐɚ 39 ɗɑɞ 

ɔ 40-60 ɗɑɞ). Ȯ 3ɕ ɎɚɓɜɌɝɞəɚɕ ɏɜɟɛɛɑ (ɝɞɌɜɤɑ 61 

ɏɚɐɌ) ɎɧɤɑɚɛɔɝɌəəɌɫ ɓɌɖɚəɚɘɑɜəɚɝɞɨ əɑ 

əɌɍɗɪɐɌɗɌɝɨ. ȹɑɗɨɓɫ ɔɝɖɗɪɣɔɞɨ, ɣɞɚ ɩɞɚ ɘɚɒɑɞ 

ɍɧɞɨ ɝɎɫɓɌəɚ Ɏ ɞɚɘ ɣɔɝɗɑ ɝ əɌɖɚɛɗɑəɔɑɘ ɔɚəɚɎ 

ɒɑɗɑɓɌ əɌ ɟɜɚɎəɑ ɍɌɓɌɗɨəɧɡ ɫɐɑɜ ɝɜɑɐɔ ɛɌɢɔ-

ɑəɞɚɎ ɝɞɌɜɤɑɕ ɎɚɓɜɌɝɞəɚɕ ɏɜɟɛɛɧ. Ƚ ɐɜɟɏɚɕ 

ɝɞɚɜɚəɧ, ɛɚɎɧɤɑəəɌɫ ɔəɞɑəɝɔɎəɚɝɞɨ ȸȼ-

ɝɔɏəɌɗɌ əɌ Ⱦ1-Ȯȴ ɚɞ ɍɗɑɐəɧɡ ɤɌɜɚɎ əɌɍɗɪɐɌɑɞ-

ɝɫ ɔ ɛɜɔ ɜɌɓɗɔɣəɧɡ ɞɚɖɝɔɣɑɝɖɔɡ (ɚɞɜɌɎɗɑəɔɑ 

ȽȺ2, ɘɑɞɌəɚɗɚɘ), ɘɑɞɌɍɚɗɔɣɑɝɖɔɡ (ɓɌɍɚɗɑɎɌəɔɫ 

ɛɑɣɑəɔ, ɝɚɛɜɚɎɚɒɐɌɪɥɔɑɝɫ əɌɖɚɛɗɑəɔɑɘ ɒɑɗɑ-

ɓɌ, ɘɑɐɔ ɔɗɔ Ɍɘɘɚəɔɫ), ɐɑɏɑəɑɜɌɞɔɎəɧɡ (ɍɚ-

ɗɑɓəɨ ȯɌɗɗɑɎɚɜɐɑəɌ-ɄɛɌɞɢɌ) ɔɗɔ əɑɚɛɗɌɝɞɔɣɑ-

ɝɖɔɡ ɛɜɚɢɑɝɝɌɡ (əɑɕɜɚɠɔɍɜɚɘɌɞɚɓ I ɞɔɛɌ) [23] .  

Ȯ əɑɝɖɚɗɨɖɔɡ ɜɌɍɚɞɌɡ ɐɑɛɚəɔɜɚɎɌəɔɑ ɏɌ-

ɐɚɗɔəɔɫ əɌ ɟɜɚɎəɑ ɍɌɓɌɗɨəɧɡ ɫɐɑɜ ɍɧɗɚ ɛɚɐ-

ɞɎɑɜɒɐɑəɚ ɛɚ ɐɌəəɧɘ Ɍɟɞɚɛɝɔɔ. ȹɌɗɔɣɔɑ ɔɗɔ 

ɚɞɝɟɞɝɞɎɔɑ ɔɚəɚɎ ɒɑɗɑɓɌ ɗɔɍɚ ɐɜɟɏɔɡ ɘɑɞɌɍɚɗɔ-

ɞɚɎ əɌ ɟɜɚɎəɑ ɓɚə ɔəɞɑɜɑɝɌ ɛɜɔ ɩɞɚɘ əɑ ɚɢɑəɔ-

ɎɌɗɚɝɨ. ȴəɞɑɜɑɝəɚ, ɣɞɚ Ɏ ɚɐəɚɕ ɔɓ ɞɌɖɔɡ ɜɌɍɚɞ 

ɔɚəɧ ɏɌɐɚɗɔəɔɫ ɍɧɗɔ ɚɍəɌɜɟɒɑəɧ Ɏ ɞɖɌəɫɡ ɏɚ-

ɗɚɎəɚɏɚ ɘɚɓɏɌ ɛɌɢɔɑəɞɚɎ, ɖɚɞɚɜɧɘ ɖɚəɞɜɌɝɞ-

əɧɕ ɛɜɑɛɌɜɌɞ əɑ ɎɎɚɐɔɗɝɫ [7, 24]. ȹɑɗɨɓɫ ɔɝ-

ɖɗɪɣɔɞɨ, ɣɞɚ ɔɝɞɚɣəɔɖɚɘ ɏɌɐɚɗɔəɔɫ Ɏ ɐɌəəɚɘ 

ɝɗɟɣɌɑ ɘɚɒɑɞ ɎɧɝɞɟɛɌɞɨ ɚɖɜɟɒɌɪɥɌɫ ɝɜɑɐɌ, 

əɌɛɜɔɘɑɜ, ɝɞɚɣəɧɑ Ɏɚɐɧ [25] . 

Ƚɞɚɔɞ ɟɣɔɞɧɎɌɞɨ, ɣɞɚ ɛɚɎɧɤɑəɔɑ ɔəɞɑə-

ɝɔɎəɚɝɞɔ ȸȼ-ɝɔɏəɌɗɌ əɌ ɟɜɚɎəɑ ɍɌɓɌɗɨəɧɡ ɫɐɑɜ 

ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ əɌɍɗɪɐɌɑɞɝɫ ɔ ɛɜɔ ɛɜɔɘɑəɑəɔɔ 

ɖɚəɞɜɌɝɞəɧɡ ɛɜɑɛɌɜɌɞɚɎ ɘɌɖɜɚɢɔɖɗɔɣɑɝɖɚɏɚ 

ɞɔɛɌ, ɚɐəɌɖɚ ɐɌəəɌɫ ɓɌɖɚəɚɘɑɜəɚɝɞɨ ɛɜɚɝɗɑ-

ɒɔɎɌɑɞɝɫ əɑ Ɏɚ Ɏɝɑɡ ɜɌɍɚɞɌɡ [24, 26] .  

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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PREVALENCE OF ANATOMIC AND PATHOLOGIC FINDINGS IN THE MAXILLARY 

SINUS DETECTED THROUGH CONE-BEAM COMPUTED TOMOGRAPHY IN THE ROU-

TINE OF STOMATOLOGY 

 

Franco A. 1, Barros J.C.2, Miranda J.F. 2, Schroder A.G.D. 3, Turkina A.Yu.1, 

Makeeva M.K. 4, Fernandes A. 2 

 
urpose.  To investigate the preva lence of anatomic and pathologic findings in the 

maxillary sinus detected through cone -beam computed tomography (CBCT) in the 

routine of Stomatology.  

Materials and methods.  The sample consisted of 954 CBCT scans from male (n: 

330) and female (n: 624) pati ents aged between 2 and 86 years (mean age: 33 years). CBCT 

scans were taken from each patient for dental and maxillofacial diagnosis and trea tment 

planning. The iCAT CBCT device and the inherent VisionQ software package (Imaging Sc i-

ence Intern ational, Hat field, PA, USA) were used. X2 test was used to associate the anatomic 

and path ologic findings with patientsõ sex and age.  

Results.  In both males and females, the most prevalent anatomic and pathologic 

findings in the maxillary sinus were, respectively, th e sinus septa (21.2%) and thickening of 

the sinus mucosa (62.3%). Higher prevalence of maxillary sinus findings were detected wit h-

in patients in the age range from 12 and 18 years (p<0.05). CBCT exams showed a high 

prevalence of anatomic and pathologic fin dings in the maxillary sinus that may have a si g-

nificant clinical relevance.  

Conclusions.  Stomatologists, Maxillofacial Surgeons and Physicians must properly 

interpret CBCT exams and must be aware of the occurrence of anatomic and pathologic 

findings prio r to procedures that involve the maxillary sinus.    
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ȼȬȽȻȼȺȽȾȼȬȹȱȹȹȺȽȾɈ ȬȹȬȾȺȸȴɃȱȽȶȴɁ ȴ ȻȬȾȺȷȺȯȴɃȱȽȶȴɁ ȹȬɁȺȰȺȶ 

Ȯ ȮȱȼɁȹȱɃȱȷɊȽȾȹɇɁ ȽȴȹȿȽȬɁ, ȮɇɋȮȷȱȹȹɇɁ Ȼȼȴ ȶȺȹȿȽȹȺ-ȷȿɃȱȮȺȵ 

ȶȺȸȻɈɊȾȱȼȹȺȵ ȾȺȸȺȯȼȬɀȴȴ, Ȯ ȻȼȬȶȾȴȶȱ ȽȾȺȸȬȾȺȷȺȯȬ 

 

ɀɜɌəɖɚ A.1, ȭɌɜɜɚɝ Ȳ.Ƚ.2, ȸɔɜɌəɐɌ Ȳ.ɀ.2, Ʉɜɑɐɑɜ Ȭ.ȯ.Ȱ.3, ȾɪɜɖɔəɌ Ȭ.Ɋ.1,  

ȸɌɖɑɑɎɌ M.K.4, ɀɑɜəɌəɐɑɝ A.2 
 

ɑɗɨ. ȴɓɟɣɔɞɨ ɜɌɝɛɜɚɝɞɜɌəɑəəɚɝɞɨ ɌəɌɞɚɘɔɣɑɝɖɔɡ ɔ ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ əɌɡɚɐɚɖ Ɏ 

Ɏɑɜɡəɑɣɑɗɪɝɞəɚɘ ɝɔəɟɝɑ, ɚɍəɌɜɟɒɑəəɧɡ ɝ ɛɚɘɚɥɨɪ ɖɚəɟɝəɚ-ɗɟɣɑɎɚɕ ɖɚɘɛɨ-

ɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ (ȶȷȶȾ), ɎɝɞɜɑɣɌɪɥɔɡɝɫ Ɏ ɛɜɌɖɞɔɖɑ ɝɞɚɘɌɞɚɗɚɏɌ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. ȴɝɝɗɑɐɚɎɌəɔɑ ɎɖɗɪɣɌɗɚ 954 ȶȷȶȾ-ɔɓɚɍɜɌɒɑəɔɫ ɟ ɘɟɒ-

ɣɔə (n: 330) ɔ ɒɑəɥɔə (n: 624) Ɏ ɎɚɓɜɌɝɞɑ ɚɞ 2 ɐɚ 86 ɗɑɞ (ɝɜɑɐəɔɕ ɎɚɓɜɌɝɞ: 33 ɏɚɐɌ). 

ȶȷȶȾ ɎɧɛɚɗəɫɗɌɝɨ ɖɌɒɐɚɘɟ ɛɌɢɔɑəɞɟ ɐɗɫ ɚɍɝɗɑɐɚɎɌəɔɫ ɓɟɍɚɎ ɔ ɣɑɗɪɝɞəɚ-ɗɔɢɑɎɚɕ ɚɍ-

ɗɌɝɞɔ ɔ ɛɗɌəɔɜɚɎɌəɔɫ ɗɑɣɑəɔɫ. ȴɝɛɚɗɨɓɚɎɌɗɚɝɨ ɟɝɞɜɚɕɝɞɎɚ iCAT ȶȷȶȾ ɔ Ɏɝɞɜɚɑəəɧɕ 

ɛɜɚɏɜɌɘɘəɧɕ ɛɌɖɑɞ VisionQ  (Imaging  Science  International , Hatfield , PA, ȽɄȬ). Ⱦɑɝɞ X2 

ɔɝɛɚɗɨɓɚɎɌɗɝɫ ɐɗɫ ɝɚɛɚɝɞɌɎɗɑəɔɫ ɌəɌɞɚɘɔɣɑɝɖɔɡ ɔ ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ ɐɌəəɧɡ ɝ ɛɚɗɚɘ ɔ 

ɎɚɓɜɌɝɞɚɘ ɛɌɢɔɑəɞɚɎ.  

P 

ɂ 

ȺȼȴȯȴȹȬȷɈȹȬɋ ȽȾȬȾɈɋ 
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ȼɑɓɟɗɨɞɌɞɧ. ȶɌɖ ɟ ɘɟɒɣɔə, ɞɌɖ ɔ ɟ ɒɑəɥɔə əɌɔɍɚɗɑɑ ɜɌɝɛɜɚɝɞɜɌəɑəəɧɘɔ ɌəɌ-

ɞɚɘɔɣɑɝɖɔɘɔ ɔ ɛɌɞɚɗɚɏɔɣɑɝɖɔɘɔ əɌɡɚɐɖɌɘɔ Ɏ Ɏɑɜɡəɑɣɑɗɪɝɞəɚɘ ɝɔəɟɝɑ ɍɧɗɔ ɛɑɜɑɏɚ-

ɜɚɐɖɌ ɝɔəɟɝɌ (21,2%) ɔ ɟɞɚɗɥɑəɔɑ ɝɗɔɓɔɝɞɚɕ ɚɍɚɗɚɣɖɔ ɝɔəɟɝɌ (62,3%) ɝɚɚɞɎɑɞɝɞɎɑəəɚ. 

ȭɚɗɑɑ ɎɧɝɚɖɌɫ ɜɌɝɛɜɚɝɞɜɌəɑəəɚɝɞɨ əɌɡɚɐɚɖ Ɏ Ɏɑɜɡəɑɣɑɗɪɝɞəɚɘ ɝɔəɟɝɑ ɎɝɞɜɑɣɌɗɌɝɨ ɟ 

ɛɌɢɔɑəɞɚɎ Ɏ ɎɚɓɜɌɝɞɑ ɚɞ 12 ɐɚ 18 ɗɑɞ (p<0,05). ȶȷȶȾ- ɔɝɝɗɑɐɚɎɌəɔɫ ɛɚɖɌɓɌɗɔ Ɏɧɝɚɖɟɪ 

ɜɌɝɛɜɚɝɞɜɌəɑəəɚɝɞɨ ɌəɌɞɚɘɔɣɑɝɖɔɡ ɔ ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ əɌɡɚɐɚɖ Ɏ Ɏɑɜɡəɑɣɑɗɪɝɞəɚɘ ɝɔ-

əɟɝɑ, ɖɚɞɚɜɧɑ ɘɚɏɟɞ ɔɘɑɞɨ ɓəɌɣɔɞɑɗɨəɟɪ ɖɗɔəɔɣɑɝɖɟɪ ɓəɌɣɔɘɚɝɞɨ. 

ȮɧɎɚɐɧ. ȽɞɚɘɌɞɚɗɚɏɔ, ɣɑɗɪɝɞəɚ-ɗɔɢɑɎɧɑ ɡɔɜɟɜɏɔ ɔ ɎɜɌɣɔ ɐɚɗɒəɧ ɛɜɌɎɔɗɨəɚ 

ɔəɞɑɜɛɜɑɞɔɜɚɎɌɞɨ ȶȷȶȾ-ɔɓɚɍɜɌɒɑəɔɫ ɔ ɐɚɗɒəɧ ɓəɌɞɨ ɚɍ ɌəɌɞɚɘɔɣɑɝɖɔɡ ɔ ɛɌɞɚɗɚɏɔɣɑ-

ɝɖɔɡ əɌɡɚɐɖɌɡ ɐɚ ɎɘɑɤɌɞɑɗɨɝɞɎ, ɖɚɞɚɜɧɑ ɓɌɞɜɌɏɔɎɌɪɞ Ɏɑɜɡəɑɣɑɗɪɝɞəɚɕ ɝɔəɟɝ.   
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ntroduction.  

Stomatology is a wide field in health scien c-

es that comprehends the diagnosis and 

management of oral conditions in the inte r-

face of Dentistry and Med icine [1]. In this 

field, clinical, histopathologic and imaging e xams 

are often combined to reach optimal ou tcomes [2]. 

Cone-beam computed tomography (CBCT) 

emerged in the last decades as a valuable dia g-

nostic tool to guide and support clinical dec isions, 

especially in the dental practice [3, 4]. CBCT 

scanning is perfor med in a single rotation basis in 

which a cone -shaped beam of x -rays pe netrates 

the anatomic region of interest towards a digital 

detector [3]. The scanning process culm inates in 

axial, sagittal and coronal slices that allow a co m-

bined multiplanar navigati on and the analysis of 

three -dimensional reconstructions [5]. Despite the 

higher dose of radiation compared to conventional 

dental radiographs, such as panoramic and per i-

apical, CBCT contributed to stom atology with a 

unique and detailed access to head and neck 

anatomy.  

The maxillary sinuses are bone cavities di s-

tributed bilaterally in the middle third of the h u-

man skull [6]. In the inner surface, the sinus is 

covered by a mucous membrane [6]. The upper, 

lower and lateral limits of the maxillary sinus co n-

sis t of the floor of the orbit, the alveolar bone and 

the lateral wall of the nasal cavity, respectively [6]. 

Functionally, these sinuses may play a role in 

voice resonance, encephalic thermal isolation and 

balance of pressure in the nasal cavity [6]. Deve l-

opment timing of the maxillary sinus starts 

around the twelfth week of intrauterine life up to 

the eighteenth year of age [6, 7]. Normally, the s i-

nuses are found in CBCT scans as anatomic 

spaces filled with air ð consequently appearing 

with evident hypodensit y [8]. However, their shape 

and size may change based on anatomic vari a-

tions and pathologic conditions. I) hypoplasia (9), 

sinus septa (10) and pneumatization (11); and II) 

mucoceles (12), thickening of the sinus mucosa 

(13) and oroantral communication (14 ) and are 

examples of I) anatomic variations and II) path o-

logic conditions that may be found in CBCT e x-

ams.  

Clinically, these alterations and conditions 

have an essential part prior to therapeutic proc e-

dures in Dentistry and Medicine, such as end o-

dontic tr eatments (15), diagnostic surgeries (16), 

dental implant placements (17), dental extractions 

(18), maxillofacial orthopedics/orthodontics (19) 

and management of trauma (20). Knowing the 

morphology of the maxillary sinus and the prev a-

lence of anatomic varia tions and pathologic cond i-

tions is an important step to encourage evidence -

based practices. In this context, this study aimed 

to investigate the prevalence of anatomic vari a-

tions and pathologic conditions in CBCT scans of 

patients that underwent dental tre atment.  

Materials and methods.  

This study was conducted after the approval 

of the local Committee of Ethics in Human R e-

search (project number: 980.997).  

A retrospective cross -sectional observational 

investigation was designed. The initial sample 

consisted of one thousand CBCT scans of male (n: 

330) and female (n: 624) patients aged between 2 

and 86 years (mean age: 33 years). The images 

I 
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were acquired from each patient using the iCAT 

CBCT imaging device (Imaging Science Intern a-

tional, Hatfield, PA, USA). The  CBCT device was 

set with a field of view of 16x13cm, voxel size of 

0.25, time of acquisition of 26.7 seconds, and mA 

and kVp of 37.07 and 120, respectively. The use 

of CBCT scanning was justified for diagnostic 

and/or therapeutic stomatological purposes f or all 

the patients.  

According to the inclusion criteria, only i m-

ages of patients that underwent dental treatment 

between the years of 2015 and 2017 were selec t-

ed. Time restriction was applied to sampling to fit 

the exact period in which the CBCT device w as 

installed at the local imaging facilities. The excl u-

sion criteria considered ineligible for analysis 

CBCT scans with poor image quality (e.g. due to 

improper head angulation and head movement 

during scanning) and with missing information 

regarding patie ntsõ sex, date of birth and date of 

image acquisition. After exclusion, CBCT scans of 

954 patients (n: 1908 maxillary sinuses) remained 

eligible for analysis.  

Image analysis was performed separately by 

two trained examiners. Dell Inspiron Small Des k-

top (De ll Technol., Round Rock, TX, USA) personal 

computers were used combined with Dell LCL 

LED 18.5ó (Dell Technol., Round Rock, TX, USA) 

monitors. DICOM files from each patient were i m-

ported to the VisionQ (Imaging Science Intern a-

tional, Hatfield, PA, USA) ima ging software pac k-

age previously installed in the personal compu t-

ers. The images were analyzed in a dark room in 

multiplanar view mode through simultaneous 

navigations in axial, sagittal and coronal slices. 

Anatomic variations and signs of pathologic cond i-

tions were searched in the contour and into the 

maxillary sinuses. In a standard spreadsheet the 

imaginological findings detected during the pr o-

cess of image analysis were registered together 

with patientsõ information of sex and age. 

The obtained data was  analyzed firstly wit h-

in descriptive statistics. Next, Chi -square test (X2) 

was used to associate the prevalence of anatomic 

variations and pathologic conditions of the maxi l-

lary sinus with the sex and age of patients. Speci f-

ically for the association of m axillary sinus fin d-

ings with age, the sample was stratified in age 

groups (n: 34 patients aged <12 years; 94 between 

12 -18 years; 768 between 18 -59 years and 58 >59 

years). The statistical analysis was performed with 

SPSS 20.0 software package (IBM Corp., Armonk, 

NY, USA) for Windows operating system (Microsoft 

Corp., Redmond, WA, USA). The significance level 

was set in 5% (p<0.05) during the statistical tests.  

Results.  

Most of the males (n: 308; 93.33%) and f e-

males (n: 539; 86.37%) investigated in this stu dy 

revealed maxillary sinus findings through CBCT 

(Table ʈ1). The association between sex and the 

prevalence of these findings was not statistically 

significant (p>0.05).  

Maxillary sinus findings were bilateral in 

most of the cases (n: 671; 79.22%), followed by 

separate occurrences in the le ft (n: 94; 11.10%) 

and right sinuses, (n: 82; 9.68%) (Table ʈ2). 

The distribution of maxillary sinus findings 

showed a higher prevalence in patients aged b e-

tween 12 and 18 years (95.74%), followed by the 

age group of patients between 18 and 59 years 

(88.8% ). Statistically significant associations b e-

tween the findings and the different age groups 

were observed (p<0.05) (Table ʈ3). 

The most prevalent maxillary sinus findings 

detected in this study through CBCT were the 

thickening of the sinus mucosa (Figure 1 ), the 

presence of sinus septa (Figure 2) and the pre s-

ence of mucous retention (Figure 3), with prev a-

lence rates of 62.3%, 22.1% and 7.2%, respectiv e-

ly. Thickening of the sinus mucosa and the pre s-

ence of mucous retention were classified as path o-

logic condi tions, while the presence of sinus septa 

was classified as anatomic variation (Table ʈ4). 

Discussion.  

After complete development around the age 

of eighteen, the maxillary sinuses have a close a n-

atomic relationship with the posterior teeth (6, 7). 

Clinicall y, knowing the topographic aspect of th e-

se sinuses is of the utmost importance to predict 

and avoid accidents and complications. CBCT 

scanning contributes to Dentistry and Medicine, 

especially in procedures that involve diagnosis 

and therapeutics of dentom axillofacial structures, 

such as the maxillary sinuses (21). Specifically in 

the routine of Stomatology, imaging exams are 

often requested for optimal clinical approaches. 

The present study aimed to analyze CBCT scans 

of patients treated in routine of Stom atology and 

screen the prevalence of anatomic variations and 

pathologic conditions. For a better contribution to 

the clinical practice, the screened prevalence ou t-

comes were associated with patientsõ sex and age 

group.  

Compared to other studies in the prev ious 

scientific literature (22 -24), this study used a co n-

siderably larger sample (n: 954). Additionally, 

CBCT scans were used because it is becoming 

gradually more popular over the time and more 

available worldwide (25). The present study ben e-

fited from bo th strategies used in the methodolo g-

ical design. While in one hand the larger sample 

enables a reliable overview of diagnostic prev a-

lence rates, in the other hand the use of CBCT 

enables a more accurate analysis of the maxillary 

sinus itself (26) and the i nherent image findings 

searched in this study ð namely the anatomic va r-

iations and pathologic conditions.  
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Moreover, images of patie nt that underwent 

dental treatment were sampled to highlight the 

importance of maxillary sinus findings in the ro u-

tine of Stomatology.  

Prevalence rates of maxillary sinus findings 

of over 93% and 86% were observed for males and 

females, respectively (Table  1). Despite the high 

prevalence of anatomic and pathologic findings, 

statistically significant associations with sex were 

not observed (p>0.05). These outcomes corrob o-

rate the study of Drumond et al. (27) that recently 

observed no association of sex and s ide of the o c-

currence of maxillary sinus findings. Regarding 

the last, the present study found a higher prev a-

lence of bilateral findings instead of unilateral 

(Table ʈ2) ð the same was observed by Drumond 

et al. (27). Apart the similar outcomes, the a u-

thors (27) used spiral computed tomography (27). 

According to the scientific literature (26), compu t-

ed tomography m ay provide important   image d e-

tails of the maxillary sinus that may not be found 

in panoramic radiographs. In this context, the 

present study was conducted with adequate 

methods towards optimal outcomes.  

For a more detailed investigation, the sa m-

ple was stratified in four age groups. Most of the 

patients were in the age group from 18 to 59 years 

(n: 768). H owever, the highest prevalence rate of 

maxillary sinus findings was not observed in this 

group (88.80%) but yet in the age group between 

12 and 18 years (95.74%), in which 90 out of 94 

patients expressed image findings. Statistically 

significant outcomes w ere observed by associating 

age and the prevalence of maxillary sinus findings 

(Table ʈ3). With a prevalence rate of 63.20% of 

maxillary sinus abnormalities, Drumond et al. 

(27) observed more patients affected in the age 

range between 20 and 49 years. Howe ver, their 

outcomes were not statistically significant diffe r-

ent between age groups [27]. The different ou t-

comes between stu dies may rely in the methods. 

While Drumond et al. [27] analyzed more pathol o-

gy-related abnormal ities, the present study used a 

broa der approach and analyzed also anatomic 

var iations of the maxillary s inuses. Consequently, 

the combination of anatomic and pathologic fin d-

ings resulted in the higher prevalence rates r e-

ported in the present study.  

Finally, the top three most prevalent fin d-

ings detected in the maxillary sinus through cone -

beam computed tomography were reported (Table 

4). Maxillary sinus septa figured as the only an a-

tomic variations among the three most prevalent. 

The prevalence (22.1%) of this finding was co m-

patible to that previously reported (nearly 26%) in 

the scientific literature [28]. The maxillary sinus 

septa are classified into primary and se condary. 

The first consists of bone projection inside the s i-

nus that remained unabsorbed during the deve l-

opment of the maxilla [ 29], while the second may 

result from alveolar bone resorption and de ntal 

loss [30]. This variation has a fundamental role in 

the clinical practice because it may represent a 

potential risk factor for membrane perforation 

during sinus lifting surgeries for  implant plac e-

ment [31]. The septa may be detected in panora m-

ic radiographs and (CB) CT scanning and must be 

considered in treatment planning prior to surgical 

interventions in the maxi l lary sinus.  

Among the three most prevalent findings, 

two had a patholo gic origin: the thickening of the 

sinus mucosa (62.3%) and the presence of m u-

cous retention (7.2%). Clearly, the first reached a 

higher prevalence rate compared to the second. 

Pathologic conditions of the maxillary sinus may 

arise from therapeutic i n terven tions [32] or as a 

biological response to odontogenic or systemic 

diseases [21]. Therapeutic interventions that affect 

the maxillary sinuses may be related to malpra c-

tice or not, such as oroantral communication du r-

ing dental extraction and the surgical acc ess to 

the sinus for retrieving foreign bodies, respectiv e-

ly. Oppositely, pathologic conditions that emerge 

as biological responses affect the sinus structure, 

especially the inner soft tissue. Thickening of the 

sinus mucosa and mucous retention are often as-

sociated with biological responses. While the o c-

currence of mucous retention phenomenon was 

less common, thickening of the sinus mucosa e n-

tered the spotlight of attention due to the high 

prevalence (62.3%). This finding also figures as 

the most prevalent  and with high rates (66%) in 

the study of Rege et al. [33]. The authors used a 

similar approach with CBCT scanning and hig h  

Table  ʈ1.    Sample distribution based on sex 

and the prevalence of maxillary sinus fin dings.  

Sex 

Maxillary sinus 

Findings  

detected (n) 

Findings not  

detected (n) 

Male 308 (93.33%) 22 (6.67%) 

Female 539 (86.37%) 85 (13.63%)  
 

   

Absolute (n) and relativ e (%) values obtained from 

the prevalence of maxillary sinus findings in males and 

females observed through descriptive statistics. The a s-

sociation of maxi llary sinus findings with sex were not 

statist ically significant (p>0.05).  

Table ʈ2.   Distribution of maxillary sinus 

finding s as bila t eral or unilateral.  

Prevalence 

Maxillary sinus findings 

Bilateral (n) 
Unilateral 

Right (n) Left (n) 

M+F 671  

(79.22%) 

82  

(9.68%) 

94 

(11.10%) 
 

   

Absolute (n) and relative (%) values obtained from 

the prevalence of maxillary sinus findin gs in the total 

sample combining males (M) and females (F) observed 

through descriptive statistics.  
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lighted the importance of multiplanar na vigation 

of the maxillary sinuses, especially in asympt o-

matic patients [33]. Clinically, thickening of the 

sinus mucosa raises a flag signaling potential 

odontogenic diseases, such as teeth with pu lpal 

infection [33]. In this context, Endodontists play 

an essential part not only diagnosing the origin of 

mucosal thickening but also treating and mai n-

taining the sinuses to optimal conditions.  

The present study screened a large database 

of CBCT scans of the maxillary sinus in the 

search for prevalence rates of anatomic variations 

and pathologic conditions. Future studies are e n-

couraged to systematically review the scientific 

literature in order to provide a larger overview of 

prevalence rates across different populations and 

with different imaging modalities, su ch as conve n-

tional panoramic radiographs, CBCT scanning 

and multi -slice CT scanning.      

Conclusion.  

Professionals in the field of Stomatology 

must be aware of the potential findings that may 

be detected through CBCT scanning in order to 

promote therapeut ics with optimal performance in 

the clinical practice. Diagnosis and treatment 

planning must be conducted with evidence -based 

decisions in the routine of Dentistry and Medicine. 

For this reason, specific knowledge on the radi o-

logical anatomic and pathology  of the maxi l lary 

sinuses is fundamental.  
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ɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. ȻɚɎɧɤɑəɔɑ ɩɠɠɑɖɞɔɎəɚɝɞɔ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ ɛɌ-

ɢɔɑəɞɚɎ ɝ ɛɚɝɞɞɜɌɎɘɌɞɔɣɑɝɖɔɘɔ ɐɑɠɑɖɞɌɘɔ ɔ ɐɑɠɚɜɘɌɢɔɫɘɔ ɝɖɟɗɚ-əɚɝɚ-

ɗɚɍəɚ-ɏɗɌɓəɔɣəɚɕ ɚɍɗɌɝɞɔ ɛɟɞɑɘ ɝɚɎɑɜɤɑəɝɞɎɚɎɌəɔɫ ɘɑɞɚɐɚɎ ɛɗɌəɔɜɚɎɌəɔɫ 

ɜɑɖɚəɝɞɜɟɖɞɔɎəɧɡ ɚɛɑɜɌɞɔɎəɧɡ ɎɘɑɤɌɞɑɗɨɝɞɎ. 

ȸɌɞɑɜɔɌɗ ɔ ɘɑɞɚɐɧ. ȳɌ ɛɑɜɔɚɐ ɝ 2016 ɛɚ 2017 ɏɚɐ Ɏ ɚɞɐɑɗɑəɔɔ ɣɑɗɪɝɞəɚ-

ɗɔɢɑɎɚɕ ɡɔɜɟɜɏɔɔ ɂȹȴȴȽ ɔ ɃȷɁ ɛɜɚɎɑɐɑəɚ ɡɔɜɟɜɏɔɣɑɝɖɚɑ ɗɑɣɑəɔɑ 61 ɛɌɢɔɑəɞɌ ɝ ɛɚɝɞ-

ɞɜɌɎɘɌɞɔɣɑɝɖɔɘɔ ɐɑɠɚɜɘɌɢɔɫɘɔ ɝɖɟɗɚ-əɚɝɚ-ɗɚɍəɚ-ɏɗɌɓəɔɣəɚɕ ɚɍɗɌɝɞɔ. ȻɌɢɔɑəɞɧ ɜɌɓ-

ɗɔɣɌɗɔɝɨ ɛɚ ɝɞɑɛɑəɔ ɞɫɒɑɝɞɔ ɔ ɐɌɎəɚɝɞɔ ɞɜɌɎɘɧ. Ȯɝɑɘ ɛɌɢɔɑəɞɌɘ ɛɜɚɎɚɐɔɗɚɝɨ ɖɚɘɛɨ-

ɪɞɑɜəɚɑ ɛɗɌəɔɜɚɎɌəɔɑ ɜɑɖɚəɝɞɜɟɖɞɔɎəɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ, ɔɓɏɚɞɚɎɗɑəɔɑ ɔəɞɜɌɚɛɑɜɌ-

ɢɔɚəəɧɡ ɝɞɑɜɑɚɗɔɞɚɏɜɌɠɔɣɑɝɖɔɡ ɘɚɐɑɗɑɕ ɔ ɤɌɍɗɚəɚɎ, Ɍ ɞɌɖɒɑ ɔɓɏɚɞɚɎɗɑəɔɑ ɔəɐɔɎɔɐɟ-

Ɍɗɨəɧɡ ɝɔɗɔɖɚəɚɎɧɡ ɔɘɛɗɌəɞɌɞɚɎ ɝ ɛɜɔɘɑəɑəɔɑɘ ɞɜɑɡɘɑɜəɚɏɚ ɘɚɐɑɗɔɜɚɎɌəɔɫ. ȹɌ 

ɖɌɒɐɚɘ ɩɞɌɛɑ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ ɛɜɚɎɚɐɔɗɔɝɨ ɖɚəɞɜɚɗɨəɧɑ ɜɌɝɣɑɞɧ ɐɌəəɧɡ ɖɚɘ-

ɛɨɪɞɑɜəɧɡ ɞɚɘɚɏɜɌɘɘ. ȿ 34-ɡ ɛɌɢɔɑəɞɚɎ Ɏ ɖɌɣɑɝɞɎɑ ɛɗɌɝɞɔɣɑɝɖɚɏɚ ɘɌɞɑɜɔɌɗɌ ɔɝɛɚɗɨ-

ɓɚɎɌɗɔɝɨ ɖɚɝɞəɧɑ ɌɟɞɚɞɜɌəɝɛɗɌəɞɌɞɧ ɝɎɚɐɌ ɣɑɜɑɛɌ, ɟ 4-ɡ ɛɌɢɔɑəɞɚɎ ð ɖɚɜɞɔɖɌɗɨəɌɫ 

ɛɗɌɝɞɔəɖɌ ɎɑɞɎɔ əɔɒəɑɕ ɣɑɗɪɝɞɔ. Ƚɑɘɔ ɛɌɢɔɑəɞɌɘ ɍɧɗɔ ɟɝɞɌəɚɎɗɑəɧ ɝɑɞɣɌɞɧɑ ɞɔɞɌ-

əɚɎɧɑ ɔɘɛɗɌəɞɌɞɧ ɝ ɛɚɗɔɘɑɜəɧɘ ɛɚɖɜɧɞɔɑɘ. ȿ 8 ɍɚɗɨəɧɡ ɜɑɖɚəɝɞɜɟɖɢɔɫ ɛɜɚɎɚɐɔɗɌɝɨ 

ɝ ɛɜɔɘɑəɑəɔɑɘ ɔəɐɔɎɔɐɟɌɗɨəɚ ɝɘɚɐɑɗɔɜɚɎɌəəɧɡ ɝɔɗɔɖɚəɚɎɧɡ ɔɘɛɗɌəɞɌɞɚɎ. Ȼɫɞɔ ɛɌ-

ɢɔɑəɞɌɘ ɍɧɗɚ Ɏɧɛɚɗəɑəɚ ɐɎɟɡɩɞɌɛəɚɑ ɡɔɜɟɜɏɔɣɑɝɖɚɑ ɗɑɣɑəɔɑ, ɎɖɗɪɣɌɪɥɑɑ ɜɑɖɚə-

ɝɞɜɟɖɢɔɪ ɝɞɑəɚɖ ɏɗɌɓəɔɢɧ ɝ ɛɚɘɚɥɨɪ ɖɚɝɞəɧɡ ɌɟɞɚɞɜɌəɝɛɗɌəɞɌɞɚɎ ɝɚ ɝɎɚɐɌ ɣɑɜɑɛɌ, Ɍ 

Ɏ ɛɚɝɗɑɐɟɪɥɑɘ ð Ɏɞɚɜɧɘ ɩɞɌɛɚɘ, ɟɝɞɜɌəɑəɔɑ ɚɝɞɌɞɚɣəɚɏɚ ɩəɚɠɞɌɗɨɘɌ ɔəɐɔɎɔɐɟɌɗɨəɧɘ 

ɝɔɗɔɖɚəɚɎɧɘ ɔɘɛɗɌəɞɌɞɚɘ. Ȯ ɞɜɑɡ ɝɗɟɣɌɫɡ əɌɍɗɪɐɌɗɚɝɨ ɐɎɟɝɞɚɜɚəəɑɑ ɛɚɎɜɑɒɐɑəɔɑ 

ɏɗɌɓəɔɢ. Ȯ ɚɞɐɌɗɑəəɚɘ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɘ ɛɑɜɔɚɐɑ (8 ɘɑɝɫɢɑɎ) ɛɜɚɎɑɐɑəɚ ɖɚəɞɜɚɗɨəɚɑ 

ɔɝɝɗɑɐɚɎɌəɔɑ əɌ ɚɝəɚɎɌəɔɔ ɐɌəəɧɡ ȸȽȶȾ. 

ȼɑɓɟɗɨɞɌɞɧ. Ȼɜɔ ɛɜɔɘɑəɑəɔɔ ɖɚɝɞəɧɡ ɌɟɞɚɏɜɌɠɞɚɎ ɝɚ ɝɎɚɐɌ ɣɑɜɑɛɌ ɚɝɞɌɞɚɣəɧɕ 

ɩəɚɠɞɌɗɨɘ ɜɌɓɎɔɗɝɫ ɟ 9 ɛɌɢɔɑəɞɚɎ (26,5%). Ȼɜɔ ɛɜɔɘɑəɑəɔɔ ɖɚɝɞəɚɏɚ ɌɟɞɚɏɜɌɠɞɌ ɎɑɞɎɔ 

əɔɒəɑɕ ɣɑɗɪɝɞɔ ɚɝɞɌɞɚɣəɧɕ ɩəɚɠɞɌɗɨɘ Ɏɚɓəɔɖ ɟ ɚɐəɚɏɚ ɛɌɢɔɑəɞɌ (25%). Ȼɜɔ ɔɝɛɚɗɨɓɚ-

ɎɌəɔɔ ɝɑɞɣɌɞɚɏɚ ɞɔɞɌəɚɎɚɏɚ ɔɘɛɗɌəɞɌɞɌ ɚɝɞɌɞɚɣəɧɕ ɩəɚɠɞɌɗɨɘ ɍɧɗ ɚɛɜɑɐɑɗɑə ɟ ɐɎɟɡ 

ɛɌɢɔɑəɞɚɎ (28,5%), 9 ɔɓ 10 ɛɌɢɔɑəɞɚɎ ɝ ɚɝɞɌɞɚɣəɧɘ ɩəɚɠɞɌɗɨɘɚɘ ɛɚɎɞɚɜəɚ ɚɛɑɜɔɜɚɎɌ-

əɧ ɝ ɛɜɔɘɑəɑəɔɑɘ ɔəɐɔɎɔɐɟɌɗɨəɚ ɝɘɚɐɑɗɔɜɚɎɌəəɧɡ ɝɔɗɔɖɚəɚɎɧɡ ɔɘɛɗɌɞɌɞɚɎ. Ȯ ɚɞɐɌ-

ɗɑəəɧɑ ɝɜɚɖɔ əɌɍɗɪɐɑəɔɫ əɌɜɟɤɑəɔɕ ɛɚɗɚɒɑəɔɫ ɏɗɌɓəɚɏɚ ɫɍɗɚɖɌ əɑ ɎɧɫɎɗɑəɚ. 

ȮɧɎɚɐɧ. ȼɌɓɎɔɞɔɑ ɚɝɞɌɞɚɣəɚɏɚ ɩəɚɠɞɌɗɨɘɌ ɚɛɜɑɐɑɗɫɑɞɝɫ ɎɚɓəɔɖəɚɎɑəɔɑɘ ɐɔɝ-

ɛɜɚɛɚɜɢɔɚəɌɗɨəɚɏɚ ɝɚɚɞəɚɤɑəɔɫ ɚɍɦɑɘɚɎ ɏɗɌɓəɔɢɧ ɔ ɑɑ ɝɚɐɑɜɒɔɘɚɏɚ. ȺɝəɚɎəɚɕ ɛɜɔ-

ɣɔəɚɕ ɐɌəəɚɏɚ əɌɜɟɤɑəɔɫ ɫɎɗɫɑɞɝɫ əɑɎɚɓɘɚɒəɚɝɞɨ ɞɚɣəɚɏɚ ɎɚɝɝɚɓɐɌəɔɫ ɝɗɚɒəɚɕ Ɍɜɡɔ-

ɞɑɖɞɟɜɧ ɏɗɌɓəɔɢɧ ɛɜɔ ɛɚɘɚɥɔ ɞɚɗɨɖɚ ɛɗɚɝɖɔɡ ɛɚ ɠɚɜɘɑ ɛɗɌɝɞɔɣɑɝɖɔɡ ɘɌɞɑɜɔɌɗɚɎ. 

ȹɌɔɍɚɗɑɑ ɜɌɢɔɚəɌɗɨəɧɘ ɜɑɤɑəɔɑɘ ɐɌəəɚɕ ɛɜɚɍɗɑɘɧ ɫɎɗɫɑɞɝɫ ɛɜɔɘɑəɑəɔɑ ɐɎɟɡɩɞɌɛ-

əɚɕ ɡɔɜɟɜɏɔɣɑɝɖɚɕ ɞɌɖɞɔɖɔ, ɛɚɓɎɚɗɫɪɥɑɕ əɌ ɍɌɓɑ ɎɚɝɝɞɌəɚɎɗɑəəɧɡ ɏɜɌəɔɢ ɏɗɌɓəɔɢɧ 

ɎɚɝɝɚɓɐɌɞɨ ɔɡ ɜɑɗɨɑɠ ɝ Ɏɧɝɚɖɚɕ ɞɚɣəɚɝɞɨɪ ɛɜɔ ɛɚɘɚɥɔ ɔəɐɔɎɔɐɟɌɗɨəɚɏɚ ɝɔɗɔɖɚəɚɎɚɏɚ 

ɔɘɛɗɌəɞɌɞɌ. 

 

ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɞɜɌɎɘɌ ɏɗɌɓəɔɢɧ, ɜɑɖɚəɝɞɜɟɖɢɔɫ ɏɗɌɓəɔɢɧ, ɘɟɗɨɞɔɝɛɔɜɌɗɨəɌɫ 

ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ (ȸȽȶȾ), ɝɑɏɘɑəɞɌɢɔɫ, ɖɚɘɛɨɪɞɑɜəɚɑ ɘɚɐɑɗɔɜɚɎɌəɔɑ, ɝɔɝɞɑ-

ɘɧ ɌɎɞɚɘɌɞɔɓɔɜɚɎɌəəɚɏɚ ɛɜɚɑɖɞɔɜɚɎɌəɔɫ (ȽȬȻȼ), ɝɞɑɜɑɚɗɔɞɚɏɜɌɠɔɫ, 3D-

ɘɚɐɑɗɔɜɚɎɌəɔɑ, ɚɝɞɌɞɚɣəɧɕ ɩəɚɠɞɌɗɨɘ. 
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VIRTUAL PLANNING OF ORBITAL BONE RECONSTRUCTION SURGERY 

 

Seleznev V. A., Butsan S. B., Jigitaliyev Sh. N., Khokhlachev S. B ., Hodyachiy A. E.  
 

urpose.  To improve the effectiveness of surgical treatment of patients with middle 

face posttraumatic defects and deformations by developing of computer modeling 

methods.  

Materials and methods. From 2016 to 2017, 61 patients with posttraumatic middle 

face d eformations underwent surgical treatment in the department of maxillofacial surgery 

of Central Research Inst itute of Dental and Maxillofacial Surgery. Patients were divided by 

severity and duration of injury. All patients underwent computer planning for reconstructive 

operation , production of intraoperative stereolithographic models and templates, and the 

production of individual silicone implants using 3D modeling. At each stage of surgical 

treatment, control calculations of computer tomography data were performed. In 34 p a-

tien ts, bone autografts of the cranial vault were used as a plastic material, in 4 patients the 

cortical plate of the mandib u lar branch was used. Seven patients were fitted with reticular 

titanium implants with a polymer coating. In 8 patients, the reconstruct ion was performed 

using individually modeled silicone implants. Five patients u nderwent two -stage surgical 

treatment, including reconstruction of the orbital walls with the help of bone a u tografts from 

the cranial vault, and in the subsequent - the second stage - elimination of the residual 

enophthalmus with an individual silicone implant. In three cases, bilateral eye socket da m-

age was observed. In the remote postoperative period (8 months), a control study was pe r-

formed based on MSCT data.  

Results.  When b one autografts were used from the cranial vault, residual 

enophthalmos developed in 9 patients (26.5%). When bone autograft was used in the 

mandibular branch, residual enophthalmos appeared in one patient (25%). When a reticular 

titanium implant was used, residual enophthalmos was determined in two patients (28.5%), 

9 out of 10 patients with residual enophthalmic were re -operated using individually modeled 

silicone implants. In the long -term observation of violations of the position of the eyeball is 

not re vealed.  

Conclusions.  The development of residual enophthalmos is determined by the 

appearance of a disproportional ratio of the volume of the orbit and its contents. The main 

reason for this violation is the impossibility of accurately recreating the compl ex orbital 

architecture with only flat plastic materials. The most rational solution to this problem is 

the use of two -stage surgical tactics, which allows reconstructing their relief on the basis of 

the restored borders of the orbit with high accuracy usi ng an individual silicone implant.  

 

Keywords:  eye socket trauma, eye socket reconstruction, multi -helical computed t o-

mography (MSCT), segmentation, computer modeling, CAD systems, stereolithography, 3D 

modeling, residual enophthalmos.  
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Ɍ ɝɑɏɚɐəɫɤəɔɕ ɐɑəɨ Ɏ ɣɑɗɪɝɞəɚ-

ɗɔɢɑɎɚɕ ɡɔɜɟɜɏɔɔ ɜɑɤɑəɧ ɘəɚɏɔɑ 

ɛɜɚɍɗɑɘɧ ɜɑɖɚəɝɞɜɟɖɢɔɔ ɏɗɌɓəɔɢɧ, 

ɐɚɝɞɔɏəɟɞɧ Ɏɧɝɚɖɔɑ ɜɑɓɟɗɨɞɌɞɧ Ɏ 

ɠɟəɖɢɔɚəɌɗɨəɚɕ ɜɑɌɍɔɗɔɞɌɢɔɔ ɛɌ-

ɢɔɑəɞɚɎ ɝ ɞɜɌɎɘɌɞɔɣɑɝɖɔɘɔ ɛɚɎɜɑɒɐɑəɔɫɘɔ 

ɝɖɟɗɚ-əɚɝɚ-ɏɗɌɓəɔɣəɚɕ ɚɍɗɌɝɞɔ [1]. ȺɐəɌɖɚ, 

Ɏɘɑɝɞɑ ɝ ɝɚɎɑɜɤɑəɝɞɎɚɎɌəɔɑɘ ɘɑɞɚɐɚɎ ɚɍɝɗɑɐɚ-

ɎɌəɔɫ ɛɌɢɔɑəɞɚɎ, ɛɗɌəɔɜɚɎɌəɔɫ ɚɛɑɜɌɢɔɕ ɔ 

ɞɑɡəɚɗɚɏɔɕ ɔɡ Ɏɧɛɚɗəɑəɔɫ, ɛɚɎɧɤɌɪɞɝɫ ɔ ɞɜɑ-

ɍɚɎɌəɔɫ ɖ ɜɑɓɟɗɨɞɌɞɌɘ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ, 

ɚɝɚɍɑəəɚ ɩɞɚ ɖɌɝɌɑɞɝɫ ɩɝɞɑɞɔɣɑɝɖɔɡ ɑɏɚ Ɍɝɛɑɖ-

ɞɚɎ [2]. ȹɑ ɎɧɓɧɎɌɑɞ ɝɚɘəɑəɔɫ ɞɚɞ ɠɌɖɞ, ɣɞɚ Ɏɝɑ 

ɎəɔɘɌəɔɑ ɝɚɍɑɝɑɐəɔɖɌ ɛɜɔ ɚɍɥɑəɔɔ ɝɚɝɜɑɐɚɞɚ-

ɣɑəəɚ ɔɘɑəəɚ əɌ ɝɜɑɐəɑɕ ɓɚəɑ ɗɔɢɌ, ɣɞɚ ɚɛɜɑ-

ɐɑɗɫɑɞ ɓəɌɣɔɘɚɝɞɨ ɠɟəɖɢɔɚəɌɗɨəɚɕ ɔ ɩɝɞɑɞɔɣɑ-

ɝɖɚɕ ɜɑɌɍɔɗɔɞɌɢɔɔ. ȱɝɗɔ ɛɜɔəɫɞɨ Ɏɚ ɎəɔɘɌəɔɑ 

ɞɚ, ɣɞɚ ɩɝɞɑɞɔɣɑɝɖɚɑ ɝɚɝɞɌɎɗɫɪɥɑɑ ɗɔɢɌ ɐɗɫ 
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ɍɚɗɨɤɔəɝɞɎɌ ɗɪɐɑɕ ɔɏɜɌɑɞ ɚɝəɚɎɚɛɚɗɌɏɌɪɥɟɪ 

ɜɚɗɨ, ɞɚ ɠɟəɖɢɔɚəɌɗɨəɌɫ ɔ ɩɝɞɑɞɔɣɑɝɖɌɫ ɜɑɌɍɔ-

ɗɔɞɌɢɔɫ ɫɎɗɫɑɞɝɫ ɚɐɔəɌɖɚɎɚ ɓəɌɣɔɘɧɘɔ [3]. ȹɌ 

ɐɌəəɧɕ ɘɚɘɑəɞ ɛɚ ɜɑɓɟɗɨɞɌɞɌɘ ɜɌɓɗɔɣəɧɡ ɜɑ-

ɞɜɚɝɛɑɖɞɔɎəɧɡ ɔɝɝɗɑɐɚɎɌəɔɕ ɛɜɚɢɑəɞ ɜɌɓɎɔɞɔɫ 

Ɏɞɚɜɔɣəɚɏɚ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɏɚ ɩəɚɠɞɌɗɨɘɌ ɟ 

ɛɌɢɔɑəɞɚɎ, ɚɛɑɜɔɜɚɎɌəəɧɡ ɛɚ ɛɚɎɚɐɟ ɔɓɚɗɔɜɚ-

ɎɌəəɚɕ ɞɜɌɎɘɧ ɐəɌ ɏɗɌɓəɔɢɧ, ɐɚɝɞɔɏɌɑɞ 26,6% 

[4]. Ȯɚ ɘəɚɏɔɡ ɜɌɍɚɞɌɡ ɚɛɔɝɌəɧ ɜɌɓɗɔɣəɧɑ ɘɑ-

ɞɚɐɧ ɐɔɌɏəɚɝɞɔɖɔ ɛɌɢɔɑəɞɚɎ ɝ ɞɜɌɎɘɌɘɔ ɏɗɌɓ-

əɔɢɧ [5, 6]. Ⱦɑɘ əɑ ɘɑəɑɑ, ɐɗɫ ɐɚɝɞɔɒɑəɔɫ Ɏɧ-

ɝɚɖɔɡ ɩɝɞɑɞɔɣɑɝɖɔɡ ɜɑɓɟɗɨɞɌɞɚɎ ɌɖɞɟɌɗɨəɚɕ 

ɛɜɚɍɗɑɘɚɕ ɫɎɗɫɑɞɝɫ ɝɚɎɑɜɤɑəɝɞɎɚɎɌəɔɑ ɔɘɑɪ-

ɥɔɡɝɫ ɔ ɜɌɓɜɌɍɚɞɖɌ əɚɎɧɡ ɘɑɞɚɐɚɎ ɛɗɌəɔɜɚɎɌ-

əɔɫ, ɛɚɓɎɚɗɫɪɥɔɡ ɝ ɘɌɞɑɘɌɞɔɣɑɝɖɚɕ ɞɚɣəɚɝɞɨɪ 

ɝɛɜɚɏəɚɓɔɜɚɎɌɞɨ ɜɑɓɟɗɨɞɌɞ ɜɑɖɚəɝɞɜɟɖɞɔɎəɚɕ 

ɚɛɑɜɌɢɔɔ [7, 8]. 

ɂɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. 

ɂɑɗɨɪ ɐɌəəɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɫɎɗɫɗɚɝɨ ɛɚ-

Ɏɧɤɑəɔɑ ɩɠɠɑɖɞɔɎəɚɝɞɔ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɗɑɣɑ-

əɔɫ ɛɌɢɔɑəɞɚɎ ɝ ɛɚɝɞɞɜɌɎɘɌɞɔɣɑɝɖɔɘɔ ɐɑɠɑɖ-

ɞɌɘɔ ɔ ɐɑɠɚɜɘɌɢɔɫɘɔ ɝɖɟɗɚ-əɚɝɚ-ɗɚɍəɚ-

ɏɗɌɓəɔɣəɚɕ ɚɍɗɌɝɞɔ ɛɟɞɑɘ ɝɚɎɑɜɤɑəɝɞɎɚɎɌəɔɫ 

ɘɑɞɚɐɚɎ ɎɔɜɞɟɌɗɨəɚɏɚ ɛɗɌəɔɜɚɎɌəɔɫ ɜɑɖɚə-

ɝɞɜɟɖɞɔɎəɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. 

Ȯ çɂȹȴȴȽ ɔ ɃȷɁè ɝ 2016 ɛɚ 2017 ɏɚɐ Ɏ ɚɞ-

ɐɑɗɑəɔɔ ɣɑɗɪɝɞəɚ-ɗɔɢɑɎɚɕ ɡɔɜɟɜɏɔɔ ɛɜɚɎɑɐɑəɚ 

ɡɔɜɟɜɏɔɣɑɝɖɚɑ ɗɑɣɑəɔɑ 61 ɛɌɢɔɑəɞɌ ɝ ɞɜɌɎɘɌɘɔ 

ɔ ɛɚɝɞɞɜɌɎɘɌɞɔɣɑɝɖɔɘɔ ɐɑɠɚɜɘɌɢɔɫɘɔ ɝɖɟɗɚ-

əɚɝɚ-ɗɚɍəɚ-ɏɗɌɓəɔɣəɚɕ ɚɍɗɌɝɞɔ, n=61. ȻɌɢɔɑə-

ɞɧ ɜɌɓɗɔɣɌɗɔɝɨ ɛɚ ɝɞɑɛɑəɔ ɞɫɒɑɝɞɔ ɔ ɐɌɎəɚɝɞɔ 

ɞɜɌɎɘɧ (ɝɜɚɖ ɛɚɝɞɟɛɗɑəɔɫ Ɏ ɖɗɔəɔɖɟ ɝɚɝɞɌɎɗɫɗ 

ɚɞ 2 əɑɐɑɗɨ ɐɚ 13 ɗɑɞ ɝ ɘɚɘɑəɞɌ ɛɚɗɟɣɑəɔɫ 

ɞɜɌɎɘɧ). ȴɓ əɔɡ 14 ɛɌɢɔɑəɞɚɎ (n=14) ɚɍɜɌɞɔ-

ɗɔɝɨ ɛɚɝɗɑ ɜɌəɑɑ ɛɜɚɎɑɐɑəəɚɏɚ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ 

ɗɑɣɑəɔɫ Ɏ ɐɜɟɏɔɡ ɟɣɜɑɒɐɑəɔɫɡ, ɜɑɓɟɗɨɞɌɞɧ ɖɚ-

ɞɚɜɚɏɚ ɜɌɝɢɑəɔɎɌɗɔɝɨ ɔɘɔ ɖɌɖ əɑɟɐɚɎɗɑɞɎɚɜɔ-

ɞɑɗɨəɧɑ. ȿ n=34 Ɏ ɖɌɣɑɝɞɎɑ ɛɗɌɝɞɔɣɑɝɖɚɏɚ ɘɌ-

ɞɑɜɔɌɗɌ ɔɝɛɚɗɨɓɚɎɌɗɔɝɨ ɖɚɝɞəɧɑ ɌɟɞɚɞɜɌəɝ-

ɛɗɌəɞɌɞɧ ɝɎɚɐɌ ɣɑɜɑɛɌ, ɟ n=4 ɟɝɞɜɌəɑəɔɑ ɖɚɝɞ-

əɧɡ ɐɑɠɑɖɞɚɎ ɛɜɚɎɚɐɔɗɚɝɨ ɛɜɔ ɛɚɘɚɥɔ əɌɜɟɒ-

əɚɕ ɖɚɜɞɔɖɌɗɨəɚɕ ɛɗɌɝɞɔəɖɔ ɎɑɞɎɔ əɔɒəɑɕ ɣɑ-

ɗɪɝɞɔ. ȿ n=7 ɍɧɗɔ ɟɝɞɌəɚɎɗɑəɧ ɝɑɞɣɌɞɧɑ ɞɔɞɌ-

əɚɎɧɑ ɔɘɛɗɌəɞɌɞɧ ɝ ɛɚɗɔɘɑɜəɧɘ ɛɚɖɜɧɞɔɑɘ. ȿ 

n=8 ɜɑɖɚəɝɞɜɟɖɢɔɫ ɛɜɚɎɚɐɔɗɌɝɨ ɝ ɛɜɔɘɑəɑəɔɑɘ 

ɔəɐɔɎɔɐɟɌɗɨəɚ ɝɘɚɐɑɗɔɜɚɎɌəəɧɡ ɝɔɗɔɖɚəɚɎɧɡ 

ɔɘɛɗɌəɞɌɞɚɎ. N=5 Ɏɧɛɚɗəɑəɚ ɐɎɟɡɩɞɌɛəɚɑ ɡɔ-

ɜɟɜɏɔɣɑɝɖɚɑ ɗɑɣɑəɔɑ, ɎɖɗɪɣɌɪɥɑɑ ɜɑɖɚəɝɞɜɟɖ-

ɢɔɪ ɝɞɑəɚɖ ɏɗɌɓəɔɢɧ ɝ ɛɚɘɚɥɨɪ ɖɚɝɞəɧɡ Ɍɟɞɚ-

ɞɜɌəɝɛɗɌəɞɌɞɚɎ ɝɚ ɝɎɚɐɌ ɣɑɜɑɛɌ, Ɍ Ɏ ɛɚɝɗɑɐɟɪ-

ɥɑɘ ð Ɏɞɚɜɧɘ ɩɞɌɛɚɘ, ɟɝɞɜɌəɑəɔɑ ɚɝɞɌɞɚɣəɚɏɚ 

ɩəɚɠɞɌɗɨɘɌ ɔəɐɔɎɔɐɟɌɗɨəɧɘ ɝɔɗɔɖɚəɚɎɧɘ ɔɘ-

ɛɗɌəɞɌɞɚɘ. ȿ n=3 əɌɍɗɪɐɌɗɚɝɨ ɐɎɟɝɞɚɜɚəəɑɑ 

ɛɚɎɜɑɒɐɑəɔɑ ɏɗɌɓəɔɢ. ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɖɚɗɔɣɑ-

ɝɞɎɚ ɜɑɖɚəɝɞɜɟɔɜɚɎɌəəɧɡ ɏɗɌɓəɔɢ ɝɚɝɞɌɎɔɗɚ 

61. Ȯɝɑɘ ɛɌɢɔɑəɞɌɘ ɛɜɚɎɚɐɔɗɚɝɨ ɖɚɘɛɨɪɞɑɜəɚɑ 

ɛɜɚɑɖɞəɚɑ ɘɚɐɑɗɔɜɚɎɌəɔɑ ɜɑɖɚəɝɞɜɟɖɞɔɎəɚ-

ɎɚɝɝɞɌəɚɎɔɞɑɗɨəɚɏɚ ɗɑɣɑəɔɫ Ɏ ɘɑɐɔɢɔəɝɖɔɡ ɝɔ-

ɝɞɑɘɌɡ ȽȬȻȼ. Ȼɚ ɐɌəəɧɘ, ɛɚɗɟɣɑəəɧɘ Ɏ ɜɑ-

ɓɟɗɨɞɌɞɑ ɛɗɌəɔɜɚɎɌəɔɫ, ɔɓɏɚɞɌɎɗɔɎɌɗɔɝɨ ɔəɞɜɌ-

ɚɛɑɜɌɢɔɚəəɧɑ ɝɞɑɜɑɚɗɔɞɚɏɜɌɠɔɣɑɝɖɔɑ ɤɌɍɗɚəɧ 

ɐɗɫ ɓɌɍɚɜɌ ɔ ɘɚɐɑɗɔɜɚɎɌəɔɫ ɖɚɝɞəɧɡ Ɍɟɞɚ-

ɞɜɌəɝɛɗɌəɞɌɞɚɎ ɝɎɚɐɌ ɣɑɜɑɛɌ ɔɗɔ ɠɚɜɘɔɜɚɎɌ-

əɔɫ ɝɑɞɣɌɞɧɡ ɞɔɞɌəɚɎɧɡ ɔɘɛɗɌəɞɌɞɚɎ, Ɏ ɓɌɎɔ-

ɝɔɘɚɝɞɔ ɚɞ ɎɧɍɜɌəəɚɕ ɞɌɖɞɔɖɔ ɗɑɣɑəɔɫ. ȴə-

ɞɜɌɚɛɑɜɌɢɔɚəəɚ ɛɜɔɘɑəɫɗɔɝɨ ɔəɐɔɎɔɐɟɌɗɨəɧɑ 

ɝɞɑɜɑɚɗɔɞɚɏɜɌɠɔɣɑɝɖɔɑ ɘɚɐɑɗɔ ɣɑɜɑɛɌ ɐɗɫ ɛɜɔ-

ɛɌɝɚɎɖɔ ɝɠɚɜɘɔɜɚɎɌəəɧɡ ɌɟɞɚɞɜɌəɝɛɗɌəɞɌɞɚɎ 

ɔɗɔ ɞɔɞɌəɚɎɧɡ ɔɘɛɗɌəɞɌɞɚɎ. Ȼɚ ɜɑɓɟɗɨɞɌɞɌɘ 

ɖɚɘɛɨɪɞɑɜəɚɏɚ ɛɗɌəɔɜɚɎɌəɔɫ ɞɌɖɒɑ ɔɓɏɚɞɌɎ-

ɗɔɎɌɗɔɝɨ ɝɞɑɜɑɚɗɔɞɚɏɜɌɠɔɣɑɝɖɔɑ ɤɌɍɗɚəɧ, əɌ 

ɚɝəɚɎɌəɔɔ ɖɚɞɚɜɧɡ ɚɞɗɔɎɌɗɔɝɨ ɔəɐɔɎɔɐɟɌɗɨ-

əɧɑ ɝɔɗɔɖɚəɚɎɧɑ ɔɘɛɗɌəɞɌɞɧ. 

Ⱥɍɥɔɑ ɛɜɔəɢɔɛɧ ɔ ɛɚɐɡɚɐɧ ɖ Ɏɧɛɚɗ-

əɑəɔɪ ɖɚɘɛɨɪɞɑɜəɚɏɚ ɛɗɌəɔɜɚɎɌəɔɫ. 

Ȱɗɫ ɛɗɌəɔɜɚɎɌəɔɫ ɡɔɜɟɜɏɔɣɑɝɖɚɕ ɜɑɖɚə-

ɝɞɜɟɖɢɔɔ ɏɗɌɓəɔɢɧ ɛɜɔɘɑəɫɗɔ ɜɌɓɜɌɍɚɞɌəəɧɕ 

Ɏ çɂȹȴȴȽ ɔ ɃȷɁè ɘɑɞɚɐ, ɛɚɓɎɚɗɫɪɥɔɕ ɝ ɞɚɣəɚ-

ɝɞɨɪ ɐɚ ɘɔɗɗɔɘɑɞɜɌ Ɏɧɣɔɝɗɔɞɨ ɢɑɗɑɎɚɑ ɛɚɗɚ-

ɒɑəɔɑ ɏɗɌɓəɚɏɚ ɫɍɗɚɖɌ, ɜɌɝɝɣɔɞɌɞɨ ɜɌɓɘɑɜɧ ɔ 

ɠɚɜɘɟ ɛɗɌɝɞɔɣɑɝɖɚɏɚ ɘɌɞɑɜɔɌɗɌ. ȻɗɌəɔɜɚɎɌəɔɑ 

Ɏɧɛɚɗəɫɗɔ ɛɜɔ ɛɚɘɚɥɔ ɛɜɚɏɜɌɘɘəɚɏɚ ɚɍɑɝɛɑ-

ɣɑəɔɫ Amira  5.4.5. Ȯ ɚɝəɚɎɑ ɘɑɞɚɐɌ ɗɑɒɔɞ 

ɛɜɔəɢɔɛ ɎɔɜɞɟɌɗɨəɚɕ ɓɑɜɖɌɗɨəɚɕ ɝɔɘɘɑɞɜɔɓɌ-

ɢɔɔ ɔəɞɌɖɞəɚɕ ɏɗɌɓəɔɢɧ əɌ ɛɚɎɜɑɒɐɑəəɟɪ. 

Ⱥɐəɔɘ ɔɓ ɎɌɒəɑɕɤɔɡ ɌɝɛɑɖɞɚɎ ɐɌəəɚɏɚ ɘɑɞɚɐɌ 

ɫɎɗɫɑɞɝɫ Ɏɧɣɔɝɗɑəɔɑ ɛɗɚɝɖɚɝɞɔ ɝɔɘɘɑɞɜɔɔ 

ɘɑɒɐɟ ɏɗɌɓəɔɢɌɘɔ. ȻɜɔəɔɘɌɫ Ɏɚ ɎəɔɘɌəɔɑ ɞɚɞ 

ɠɌɖɞ, ɣɞɚ ɖɚɝɞɔ ɣɑɜɑɛɌ Ɏ əɚɜɘɑ ɔɘɑɪɞ ɚɛɜɑɐɑ-

ɗɑəəɟɪ ɝɞɑɛɑəɨ Ɍɝɔɘɘɑɞɜɔɔ, ɛɗɚɝɖɚɝɞɨ ɝɔɘɘɑɞ-

ɜɔɔ ɘɑɒɐɟ ɏɗɌɓəɔɢɌɘɔ ɣɌɥɑ Ɏɝɑɏɚ əɑ ɝɚɎɛɌɐɌɑɞ 

ɝ ɜɌɝɛɚɗɚɒɑəɔɑɘ ɚɍɥɑɕ ɛɗɚɝɖɚɝɞɔ ɝɔɘɘɑɞɜɔɔ 

ɣɑɜɑɛɌ. Ⱦɑɡəɔɣɑɝɖɔ ɩɞɚ ɚɍɝɞɚɫɞɑɗɨɝɞɎɚ ɚɛɜɑɐɑ-

ɗɫɑɞ ɛɜɔəɢɔɛɧ ɛɚɐɡɚɐɌ ɔ ɚɣɑɜɑɐəɚɝɞɨ ɛɜɚɎɑ-

ɐɑəɔɫ ɜɌɝɣɑɞɚɎ ɛɌɜɌɘɑɞɜɚɎ ɝɔɘɘɑɞɜɔɔ. ȳɑɜ-

ɖɌɗɨəɚɑ ɞɜɑɡɘɑɜəɚɑ ɔɓɚɍɜɌɒɑəɔɑ əɑɛɚɎɜɑ-

ɒɐɑəəɚɕ ɏɗɌɓəɔɢɧ ɝɚɎɘɑɥɌɑɞɝɫ ɛɜɔ ɛɚɘɚɥɔ 

ɌɗɏɚɜɔɞɘɌ ɘɑɐɔɢɔəɝɖɚɏɚ ɛɜɚɑɖɞɔɜɚɎɌəɔɫ Ɏ ɝɔ-

ɝɞɑɘɌɡ ȽȬȻȼ ɛɚ ɛɜɔəɢɔɛɟ əɌɗɚɒɑəɔɫ ɔ ɐɚɝɞɔ-

ɒɑəɔɫ ɘɌɖɝɔɘɌɗɨəɚɏɚ ɛɑɜɑɝɑɣɑəɔɫ ɚɍɦɑɘɚɎ 

ɞɜɑɡɘɑɜəɧɡ ɘɚɐɑɗɑɕ ɝ ɛɚɎɜɑɒɐɑəəɚɕ ɝɞɚɜɚəɚɕ. 

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɟɒɑ ɛɚ ɜɑɓɟɗɨɞɌɞɌɘ ɘɌɖɝɔɘɌɗɨ-

əɚɏɚ əɌɗɚɒɑəɔɫ ɚɛɜɑɐɑɗɫɑɞɝɫ ɔɝɞɔəəɌɫ ɛɗɚɝ-

ɖɚɝɞɨ ɝɔɘɘɑɞɜɔɔ ɘɑɒɐɟ ɏɗɌɓəɔɢɌɘɔ. Ȯ ɜɑɓɟɗɨ-

ɞɌɞɑ əɌ ɞɜɑɡɘɑɜəɚɕ ɘɚɐɑɗɔ ɚɞɚɍɜɌɒɌɑɞɝɫ əɌɗɚ-

ɒɑəɔɑ Ɏ əɑɛɚɎɜɑɒɐɑəəɧɡ ɚɍɗɌɝɞɫɡ, Ɍ Ɏ ɚɍɗɌɝɞɔ 

ɐɑɠɑɖɞɚɎ ɖɚɝɞəɧɡ ɝɞɜɟɖɞɟɜ ɚɛɜɑɐɑɗɫɑɞɝɫ ɢɑɗɑ-

Ɏɚɕ ɟɜɚɎɑəɨ ɔ ɌɜɡɔɞɑɖɞɟɜɌ ɚɞɝɟɞɝɞɎɟɪɥɔɡ 

ɖɚɝɞəɧɡ ɏɜɌəɔɢ. Ȯɧɣɔɝɗɑəəɧɑ ɖɚɚɜɐɔəɌɞɧ ɔɝ-

ɞɔəəɚɕ ɛɗɚɝɖɚɝɞɔ ɝɔɘɘɑɞɜɔɔ əɚɝɫɞ ɞɑɚɜɑɞɔɣɑ-

ɝɖɔɕ ɡɌɜɌɖɞɑɜ. ȯɗɌɓəɚɑ ɫɍɗɚɖɚ ɝ əɑɛɚɎɜɑɒɐɑə-

əɚɕ ɝɞɚɜɚəɧ ɚɛɜɑɐɑɗɫɑɞ ɢɑɗɑɎɚɑ ɛɚɗɚɒɑəɔɑ ɐɗɫ 

ɏɗɌɓəɚɏɚ ɫɍɗɚɖɌ ɜɑɖɚəɝɞɜɟɔɜɟɑɘɚɕ ɏɗɌɓəɔɢɧ, 

ɛɌɜɌɘɑɞɜɧ ɑɏɚ ɝɘɑɥɑəɔɫ ɎɧɝɣɔɞɧɎɌɪɞɝɫ Ɏ 

ɘɔɗɗɔɘɑɞɜɌɡ ɛɚ Ɏɝɑɘ ɞɜɑɘ ɚɝɫɘ. ȰɌɗɑɑ Ɏɔɜɞɟ-

Ɍɗɨəɚ ɛɜɚɑɖɞɔɜɟɑɞɝɫ ɞɜɑɡɘɑɜəɧɕ ɤɌɍɗɚə ɖɚɝɞ-

əɚɏɚ ɌɟɞɚɞɜɌəɝɛɗɌəɞɌɞɌ ɗɔɍɚ ɔɘɛɗɌəɞɌɞɚɎ ɔɓ 

ɞɔɞɌəɌ ɔɗɔ ɝɔɗɔɖɚəɌ. Ȼɜɑɐɛɚɣɞɑəɔɑ ɞɚɘɟ ɔɗɔ 

ɔəɚɘɟ ɛɗɌɝɞɔɣɑɝɖɚɘɟ ɘɌɞɑɜɔɌɗɟ ɚɞɐɌɑɞɝɫ Ɏ ɓɌ-
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Ɏɔɝɔɘɚɝɞɔ ɚɞ ɖɚəɖɜɑɞəɚɏɚ ɖɗɔəɔɣɑɝɖɚɏɚ ɝɗɟɣɌɫ. 

 Ⱥɞɐɑɗɨəɚɏɚ ɎəɔɘɌəɔɫ ɓɌɝɗɟɒɔɎɌɑɞ ɝɔɞɟ-

Ɍɢɔɫ, ɛɜɔ ɖɚɞɚɜɚɕ ɟ ɛɌɢɔɑəɞɌ ɚɍɌ ɝɖɟɗɚɏɗɌɓ-

əɔɣəɧɡ ɖɚɘɛɗɑɖɝɌ ɛɚɎɜɑɒɐɑəɧ ɔ əɌɞɔɎəɧɡ 

ɚɜɔɑəɞɔɜɚɎ əɑ ɝɟɥɑɝɞɎɟɑɞ. Ȯ ɞɌɖɚɘ ɝɗɟɣɌɑ, ɛɜɔ 

ɜɌɝɣɑɞɌɡ ɔɝɛɚɗɨɓɟɑɞɝɫ çɍɔɍɗɔɚɞɑɖɌè ȶȾ-ɐɌəəɧɡ 

ɛɌɢɔɑəɞɚɎ, əɑ ɔɘɑɪɥɔɡ ɛɚɎɜɑɒɐɑəɔɕ ɔ ɐɜɟɏɚɕ 

ɛɌɞɚɗɚɏɔɕ ɣɑɜɑɛəɚ-ɣɑɗɪɝɞəɚ-ɗɔɢɑɎɚɕ ɚɍɗɌɝɞɔ. 

ɉɞɌɗɚəɚɘ ɐɗɫ ɛɗɌəɔɜɚɎɌəɔɫ ɚɛɑɜɌɢɔɔ ɛɜɔ ɐɎɟ-

ɝɞɚɜɚəəɑɘ ɛɚɎɜɑɒɐɑəɔɔ ɏɗɌɓəɔɢɧ ɝɗɟɒɔɞ ɘɚ-

ɐɑɗɨ ɔɓ çɍɔɍɗɔɚɞɑɖɔè, əɌɔɍɚɗɑɑ ɔɐɑəɞɔɣəɌɫ 

ɖɚəɠɔɏɟɜɌɢɔɔ ɣɑɜɑɛɌ ɛɌɢɔɑəɞɌ, ɘɌɖɝɔɘɌɗɨəɚ 

ɝɚɎɛɌɐɌɪɥɌɫ ɛɚ ɖɜɌəɔɚɘɑɞɜɔɣɑɝɖɔɘ ɛɚɖɌɓɌɞɑ-

ɗɫɘ ɛɜɔ ɔɡ ɝɚɛɚɝɞɌɎɗɑəɔɔ. ȴɓɚɗɔɜɚɎɌəəɚɑ ɚɐ-

əɚɝɞɚɜɚəəɑɑ ɛɚɎɜɑɒɐɑəɔɑ ɐəɌ, Ɍ ɞɌɖɒɑ ɝɚɣɑ-

ɞɌəəɚɑ ɚɐəɚɝɞɚɜɚəəɑɑ ɛɚɎɜɑɒɐɑəɔɑ ɐəɌ ɔ ɘɑ-

ɐɔɌɗɨəɚɕ ɝɞɑəɖɔ ɏɗɌɓəɔɢɧ ɝɞɌɞɔɝɞɔɣɑɝɖɔ 

ɎɝɞɜɑɣɌɑɞɝɫ əɌɔɍɚɗɑɑ ɣɌɝɞɚ. Ƚ ɞɚɣɖɔ ɓɜɑəɔɫ 

ɞɚɣəɚɝɞɔ ɖɚɘɛɨɪɞɑɜəɚɏɚ ɘɚɐɑɗɔɜɚɎɌəɔɫ ɐɌə-

əɧɑ ɞɔɛɧ ɞɜɌɎɘɧ ɐɌɪɞ Ɏɚɓɘɚɒəɚɝɞɨ ɛɚɗɟɣɔɞɨ 

əɌɔɍɚɗɑɑ ɛɚɗəɟɪ ɝɞɑɛɑəɨ əɌɗɚɒɑəɔɫ ɎɔɜɞɟɌɗɨ-

əɚ ɝɔɘɘɑɞɜɔɓɔɜɚɎɌəəɚɕ ɔəɞɌɖɞəɚɕ ɝɞɚɜɚəɧ əɌ 

ɛɚɜɌɒɑəəɟɪ. Ƚ ɞɑɡəɔɣɑɝɖɚɕ ɝɞɚɜɚəɧ, ɛɜɔ Ɏɧ-

ɛɚɗəɑəɔɔ ɚɛɑɜɌɞɔɎəɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ ɡɔɜɟɜɏ 

ɔɘɑɑɞ ɘəɚɒɑɝɞɎɚ ɌəɌɞɚɘɔɣɑɝɖɔɡ ɖɚɝɞəɧɡ ɚɜɔ-

ɑəɞɔɜɚɎ əɌ ɛɚɜɌɒɑəəɚɕ ɝɞɚɜɚəɑ ɔ ɘɚɒɑɞ 

əɌɔɍɚɗɑɑ ɞɚɣəɚ Ɏɧɛɚɗəɔɞɨ ɟɝɞɜɌəɑəɔɑ ɖɚɝɞəɚɏɚ 

ɐɑɠɑɖɞɌ. ȶɚɝɞəɧɑ ɌɟɞɚɞɜɌəɝɛɗɌəɞɌɞɧ ɐəɌ ɔ ɘɑ-

ɐɔɌɗɨəɚɕ ɝɞɑəɚɖ ɏɗɌɓəɔɢɧ ɛɜɔ ɛɚɐɚɍəɚɘ ɞɔɛɑ 

ɞɜɌɎɘɧ ɔɘɑɪɞ əɌɔɍɚɗɨɤɑɑ ɖɚɗɔɣɑɝɞɎɚ ɞɚɣɑɖ 

ɚɛɚɜɧ ɔ ɝɞɌɍɔɗɨəɚ ɜɌɝɛɚɗɌɏɌɪɞɝɫ Ɏ Ɏɚɝɛɜɔəɔ-

ɘɌɪɥɑɘ ɗɚɒɑ, əɑ ɞɜɑɍɟɫ ɠɔɖɝɌɢɔɔ ɛɜɔ ɛɚɘɚɥɔ 

ɞɔɞɌəɚɎɧɡ ɖɚəɝɞɜɟɖɢɔɕ ɔɗɔ ɞɜɑɍɟɫ ɑɑ Ɏ ɘɔəɔ-

ɘɌɗɨəɚɘ ɚɍɦɑɘɑ. ȰɌəəɧɑ ɟɝɗɚɎɔɫ ɛɚɓɎɚɗɫɪɞ ɝ 

ɞɚɣəɚɝɞɨɪ ɐɚ ɘɔɗɗɔɘɑɞɜɌ ɜɌɝɝɣɔɞɌɞɨ əɌɛɜɌɎ-

ɗɑəɔɑ ɔ ɝɞɑɛɑəɨ ɝɘɑɥɑəɔɫ ɏɗɌɓəɚɏɚ ɫɍɗɚɖɌ ɛɜɔ 

ɟɝɞɜɌəɑəɔɔ ɏɔɛɚɩəɚɠɞɌɗɨɘɌ.  ȿɣɔɞɧɎɌɫ, 

ɣɞɚ ɚɝəɚɎəɚɘɟ ɖɚɗɔɣɑɝɞɎɟ ɛɌɢɔɑəɞɚɎ ɜɑɖɚə-

ɝɞɜɟɖɢɔɫ ɝɞɑəɚɖ ɏɗɌɓəɔɢɧ ɎɧɛɚɗəɑəɌ ɝ ɛɜɔɘɑ-

əɑəɔɑɘ ɖɚɝɞəɧɡ ɌɟɞɚɞɜɌəɝɛɗɌəɞɌɞɚɎ ɝɚ ɝɎɚɐɌ 

ɣɑɜɑɛɌ, Ɏ ɜɌɘɖɌɡ ɐɌəəɚɕ ɛɟɍɗɔɖɌɢɔɔ ɛɜɑɐɝɞɌɎ-

ɗɫɑɘ ɛɚɐɜɚɍəɧɕ ɛɜɔɘɑɜ ɎɔɜɞɟɌɗɨəɚɏɚ ɛɗɌəɔɜɚ-

ɎɌəɔɫ ɖɚɝɞəɚ-ɜɑɖɚəɝɞɜɟɖɞɔɎəɚɕ ɚɛɑɜɌɢɔɔ Ɏ 

ɖɚəɖɜɑɞəɚɕ ɖɗɔəɔɣɑɝɖɚɕ ɝɔɞɟɌɢɔɔ. 

ȶɗɔəɔɣɑɝɖɔɕ ɛɜɔɘɑɜ.  

ȻɌɢɔɑəɞɖɌ Ȼ., 39 ɗɑɞ, ɚɍɜɌɞɔɗɌɝɨ Ɏ 

ɂȹȴȴȽ ɔ ɃȷɁ ɝ ɐɔɌɏəɚɓɚɘ: ɛɚɝɞɞɜɌɎɘɌɞɔɣɑ-

ɝɖɔɕ ɐɑɠɑɖɞ ɔ ɐɑɠɚɜɘɌɢɔɫ əɔɒəɑɕ ɔ ɘɑɐɔɌɗɨ-

əɚɕ ɝɞɑəɚɖ ɏɗɌɓəɔɢɧ ɝɗɑɎɌ, ɏɔɛɚɩəɚɠɞɌɗɨɘ OS. 

Ȯ ɌəɌɘəɑɓɑ: ɚɖɚɗɚ ɏɚɐɌ ɐɚ ɘɚɘɑəɞɌ ɛɑɜɎɔɣəɚɏɚ 

ɚɍɜɌɥɑəɔɫ ɍɧɗɌ ɔɓɍɔɞɌ. Ȼɜɔ ɚɍɜɌɥɑəɔɔ ɓɌ ɘɑ-

ɐɔɢɔəɝɖɚɕ ɛɚɘɚɥɨɪ ɛɚ ɘɑɝɞɟ ɒɔɞɑɗɨɝɞɎɌ Ɏ ɏ. 

ɃɑɡɚɎ ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ ɔɓɘɑəɑəɔɕ ɝɚ ɝɞɚɜɚəɧ 

ɖɚɝɞɑɕ ɗɔɢɑɎɚɏɚ ɝɖɑɗɑɞɌ ɎɧɫɎɗɑəɚ əɑ ɍɧɗɚ, 

ɔɘɑɗɌɝɨ ɟɤɔɍɗɑəəɌɫ ɜɌəɌ ɛɚɐɏɗɌɓəɔɣəɚɕ ɚɍɗɌ-

ɝɞɔ ɝɗɑɎɌ. Ȼɜɔɘɑɜəɚ ɝɚ 2-ɕ əɑɐɑɗɔ ɛɚɝɗɑ ɞɜɌɎ-

ɘɧ ɟ ɛɌɢɔɑəɞɖɔ ɛɚɫɎɔɗɔɝɨ ɫɎɗɑəɔɫ ɏɔɛɚɩəɚɠ-

ɞɌɗɨɘɌ ɝ ɐɔɛɗɚɛɔɑɕ, ɖɚɞɚɜɧɑ ɛɚɝɞɑɛɑəəɚ 

əɌɜɌɝɞɌɗɔ, ɚɐəɌɖɚ ɛɌɢɔɑəɞɖɌ ɓɌ ɘɑɐɔɢɔəɝɖɚɕ 

ɛɚɘɚɥɨɪ əɑ ɚɍɜɌɥɌɗɌɝɨ. ȶ ɚɠɞɌɗɨɘɚɗɚɏɟ ɛɌɢɔ-

ɑəɞɖɌ ɚɍɜɌɞɔɗɌɝɨ ɣɑɜɑɓ 1 ɏɚɐ ɛɚɝɗɑ ɞɜɌɎɘɧ, ɍɧ-

ɗɌ əɌɛɜɌɎɗɑəɌ Ɏ ɂȹȴȴȽ ɔ ɃȷɁ. 

ȻɌɗɨɛɌɞɚɜəɚ ɚɛɜɑɐɑɗɫɑɞɝɫ ɛɚɗɚɒɔɞɑɗɨəɧɕ 

ɝɔɘɛɞɚɘ çɖɚɝɞəɚɕ ɝɞɟɛɑəɨɖɔè ɛɚ ɗɑɎɚɘɟ əɔɒ-

əɑɏɗɌɓəɔɣəɚɘɟ ɖɜɌɪ.  ȰɎɔɒɑəɔɫ ɏɗɌɓəɧɡ ɫɍɗɚɖ 

ɝɚɐɜɟɒɑɝɞɎɑəəɧɑ. 

 Ȼɚ ɐɌəəɧɘ ȸȽȶȾ ɎɧɫɎɗɑəɚ: ɛɚɝɞɞɜɌɎ-

ɘɌɞɔɣɑɝɖɌɫ ɐɑɠɚɜɘɌɢɔɫ ɐəɌ ɔ ɘɑɐɔɌɗɨəɚɕ 

ɝɞɑəɖɔ ɗɑɎɚɕ ɏɗɌɓəɔɢɧ (ɜɔɝ. 2, 3), ɚɞɘɑɣɌɑɞɝɫ 

ɏɔɛɚɠɞɌɗɨɘ ð 4 ɘɘ, ɩəɚɠɞɌɗɨɘ ð 8 ɘɘ. ȻɌɞɚɗɚ-

ɏɔɣɑɝɖɚɑ ɝɚɚɍɥɑəɔɑ ɏɗɌɓəɔɢɧ ɝ ɛɚɗɚɝɞɨɪ Ɏɑɜɡ-

əɑɣɑɗɪɝɞəɚɏɚ ɝɔəɟɝɌ ɔ ɖɗɑɞɖɌɘɔ ɜɑɤɑɞɣɌɞɚɕ 

ɖɚɝɞɔ ɝɗɑɎɌ. 

ȶɚəɢɑɛɢɔɫ ɗɑɣɑəɔɫ ɚɛɜɑɐɑɗɑəɌ c ɟɣɑɞɚɘ 

ɚɞɑɣɑɝɞɎɑəəɚɏɚ, ɘɔɜɚɎɚɏɚ ɔ ɝɚɍɝɞɎɑəəɚɏɚ ɚɛɧɞɌ 

ɀȯȭȿ çɂȹȴȴȽ ɔ ɃȷɁè. ȮɎɔɐɟ ɛɚɎɧɤɑəəɚɏɚ 

ɜɔɝɖɌ ɔəɠɔɢɔɜɚɎɌəɔɫ ɔɝɖɟɝɝɞɎɑəəɚɏɚ ɛɗɌɝɞɔ-

ɣɑɝɖɚɏɚ ɘɌɞɑɜɔɌɗɌ ɔɓ-ɓɌ ɛɌɞɚɗɚɏɔɣɑɝɖɚɏɚ ɝɚɚɍ-

ɥɑəɔɫ ɏɗɌɓəɔɢɧ ɝ ɛɚɗɚɝɞɫɘɔ Ɏɑɜɡəɔɡ ɐɧɡɌ-

ɞɑɗɨəɧɡ ɛɟɞɑɕ, ɎɧɍɜɌə ɜɌɢɔɚəɌɗɨəɧɕ ɘɑɞɚɐ 

ɟɝɞɜɌəɑəɔɫ ɐɑɠɑɖɞɌ ɝɞɑəɚɖ ɏɗɌɓəɔɢɧ Ɍɟɞɚɖɚ-

ɝɞɨɪ, Ɏ Ɏɔɐɟ ɑɑ Ɏɧɝɚɖɚɕ ɜɑɓɔɝɞɑəɞəɚɝɞɔ ɖ ɔə-

ɠɑɖɢɔɚəəɧɘ ɌɏɑəɞɌɘ ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɗɪɍɧɘɔ 

ɔɝɖɟɝɝɞɎɑəəɧɘɔ ɘɌɞɑɜɔɌɗɌɘɔ [9, 10]. Ȱɚəɚɜ-

ɝɖɚɕ ɚɍɗɌɝɞɨɪ ɎɧɍɜɌəɌ ɞɑɘɑəəɌɫ ɖɚɝɞɨ ɓɌ ɝɣɑɞ 

ɛɚɐɡɚɐɫɥɑɕ ɏɑɚɘɑɞɜɔɔ ɔ ɛɗɚɞəɚɝɞɔ. ȿɣɔɞɧɎɌɫ 

ɐɌɎəɚɝɞɨ ɞɜɌɎɘɧ ɔ əɑɚɍɜɌɞɔɘɧɑ ɔɓɘɑəɑəɔɫ 

ɎəɟɞɜɔɏɗɌɓəɔɣəɧɡ ɞɖɌəɑɕ, ɘɧ ɐɚɛɟɝɖɌɑɘ Ɏɑɜɚ-

ɫɞəɚɝɞɨ ɜɌɓɎɔɞɔɫ ɚɝɞɌɞɚɣəɚɏɚ ɩəɚɠɞɌɗɨɘɌ ɛɚ-

ɝɗɑ ɜɑɖɚəɝɞɜɟɖɢɔɔ [11, 12]. ȹɑɚɍɡɚɐɔɘɚɝɞɨ 

ɐɌɗɨəɑɕɤɑɏɚ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ ɍɟɐɑɞ 

ɚɛɜɑɐɑɗɑəɌ ɣɑɜɑɓ 8 ɘɑɝɫɢɑɎ ɛɚɝɗɑ ɜɑɖɚəɝɞɜɟɖ-

ɢɔɔ ɛɚ ɐɌəəɧɘ ȸȽȶȾ. ȺɝəɚɎəɧɘ ɚɛɜɑɐɑɗɫɪ-

ɥɔɘ ɖɜɔɞɑɜɔɑɘ ɝɗɑɐɟɪɥɑɏɚ ɩɞɌɛɌ ɡɔɜɟɜɏɔɣɑ-

ɝɖɚɏɚ ɗɑɣɑəɔɫ ɍɟɐɑɞ ɫɎɗɫɞɨɝɫ ɝɞɑɛɑəɨ ɜɌɓɎɔɞɔɫ 

ɚɝɞɌɞɚɣəɚɏɚ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɏɚ ɩəɚɠɞɌɗɨɘɌ, 

ɖɚɞɚɜɧɕ ɟɝɞɜɌəɫɑɞɝɫ ɛɜɔ ɛɚɘɚɥɔ ɔəɐɔɎɔɐɟ-

Ɍɗɨəɚɏɚ ɝɔɗɔɖɚəɚɎɚɏɚ ɔɘɛɗɌəɞɌɞɌ, ɝɘɚɐɑɗɔɜɚ-

ɎɌəəɚɏɚ ɛɚ ɐɌəəɧɘ ȸȽȶȾ [13, 14].  

 Ȯ ɛɜɚɏɜɌɘɘɌɡ ɘɑɐɔɢɔəɝɖɚɏɚ ɛɜɚɑɖɞɔɜɚ-

ɎɌəɔɫ ȽȬȻȼ Ɏɧɛɚɗəɫɑɞɝɫ ɛɗɌəɔɜɚɎɌəɔɑ ɜɑɖɚə-

ɝɞɜɟɖɢɔɔ, ɝɚɝɞɚɫɥɑɕ ɔɓ ɩɞɌɛɚɎ ɜɌɝɣɑɞɌ ɜɑɢɔ-

ɛɔɑəɞəɚɕ ɔ ɐɚəɚɜɝɖɚɕ ɚɍɗɌɝɞɑɕ ɛɚ ɐɌəəɧɘ 

ȸȽȶȾ. Ȯ ɚɝəɚɎɑ ɚɛɜɑɐɑɗɑəɔɫ ɜɌɓɘɑɜɚɎ ɔ ɖɚə-

ɠɔɏɟɜɌɢɔɔ ɞɜɌəɝɛɗɌəɞɌɞɚɎ ɗɑɒɔɞ ɘɑɞɚɐ ɓɑɜ-

ɖɌɗɨəɚɏɚ ɚɞɚɍɜɌɒɑəɔɫ ɔəɞɌɖɞəɚɕ ɏɗɌɓəɔɢɧ əɌ 

ɛɚɎɜɑɒɐɑəəɟɪ ɔ ɛɚɝɗɑɐɟɪɥɑɏɚ Ɏɧɣɔɝɗɑəɔɫ. ȹɌ 

ɜɔɝɟəɖɑ 4 ɍɑɗɧɘ ɢɎɑɞɚɘ Ɏɧɐɑɗɑə ɓɑɜɖɌɗɨəɚ 

ɚɞɚɍɜɌɒɑəəɧɕ əɑɛɚɎɜɑɒɐɑəəɧɕ ɛɜɌɎɧɕ ɝɖɟɗɚ-

əɚɝɚ-ɗɚɍəɚ-ɏɗɌɓəɔɣəɧɕ ɖɚɘɛɗɑɖɝ, əɌɗɚɒɑəəɧɕ 

əɌ ɛɚɎɜɑɒɐɑəəɟɪ ɗɑɎɟɪ ɝɞɚɜɚəɟ. Ⱦɚɣəɚɝɞɨ ɝɚɎ-

ɘɑɥɑəɔɫ ɛɜɚɎɑɜɫɑɞɝɫ ɛɚ ɝɚɎɛɌɐɑəɔɪ ɝɔɘɘɑɞ-

ɜɔɣəɧɡ ɖɜɌəɔɚɘɑɞɜɔɣɑɝɖɔɡ ɞɚɣɑɖ.  

ȹɌ ɌɖɝɔɌɗɨəɚɘ ɔ ɝɌɏɔɞɞɌɗɨəɚɘ ɝɜɑɓɌɡ 

(ɜɔɝ. 5 a ɔ b ɝɚɚɞɎɑɞɝɞɎɑəəɚ) ɚɜɌəɒɑɎɧɘ ɢɎɑ-

ɞɚɘ ɚɞɘɑɣɑəɚ əɌɗɚɒɑəɔɑ ɚɞɜɌɒɑəəɚɏɚ ɔəɞɌɖɞ-

əɚɏɚ ɝɖɟɗɚɏɗɌɓəɔɣəɚɏɚ ɖɚɘɛɗɑɖɝɌ ɝ ɛɜɚɞɔɎɚɛɚ-

ɗɚɒəɚɕ ɝɞɚɜɚəɧ. Ƚɔəɔɘ ɘɌɜɖɑɜɚɘ Ɏɧɐɑɗɑə 

ɚɍɦɑɘ ɖɚɝɞɔ, ɝɚɎɛɌɐɌɪɥɔɕ ɛɜɔ əɌɗɚɒɑəɔɔ ɘɚ-

ɐɑɗɑɕ.  ȮɔɓɟɌɗɨəɚ  ɡɚɜɚɤɚ  ɓɌɘɑɞəɚ  ɔɝɡɚɐəɚɑ  
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ȼɔɝ. 1 Ɍ (Fig. 1 Ɍ) 

 

ȼɔɝ. 1 ɍ (Fig. 1 Ɏ) 

 

ȼɔɝ. 1 Ɏ (Fig. 1 ɝ) 

ȼɔɝ. 1.  ɀɚɞɚɏɜɌɠɔɔ. 

Ȯəɑɤəɔɕ Ɏɔɐ ɛɌɢɔɑəɞɖɔ əɌ ɘɚɘɑəɞ ɚɍɜɌɥɑəɔɫ Ɏ ɂȹȴȴȽ ɔ ɃȷɁ. Ⱥɛɜɑɐɑɗɫɑɞɝɫ ɜɑɓɖɚ ɎɧɜɌɒɑəəɧɕ ɏɔɛɚɩəɚɠ-

ɞɌɗɨɘ ɝɗɑɎɌ, ɐɔɛɗɚɛɔɫ ɛɜɔ Ɏɝɑɡ əɌɛɜɌɎɗɑəɔɫɡ ɎɓɚɜɌ. a ð ȬəɠɌɝ; b ð ɛɚɗɟɛɜɚɠɔɗɨ ɝɗɑɎɌ; c ð ɛɚɐɍɚɜɚɐɚɣəɚ-

ɗɚɍəɌɫ ɛɜɚɑɖɢɔɫ. 

Fig. 1.  Photo.  

Patientõs appearance at the time of first visit to the clinic. A pronounced hypoenophthalmos on the left, diplopia is 

determined in all directions of the gaze. a ð frontal view; b ð left half -profile, c - semi -axial view.  

 

ȼɔɝ. 2 Ɍ (Fig. 2 Ɍ) 

 

ȼɔɝ. 2 ɍ (Fig. 2 Ɏ) 

 

ȼɔɝ. 2 Ɏ (Fig. 2 ɝ) 

ȼɔɝ. 2.  ȸȽȶȾ ɣɑɜɑɛɌ. 

Ȱɑɠɑɖɞ ɔ ɐɑɠɚɜɘɌɢɔɫ ɐəɌ ɔ ɘɑɐɔɌɗɨəɚɕ ɝɞɑəɚɖ ɏɗɌɓəɔɢɧ ɝɗɑɎɌ. a ð ȬɖɝɔɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ; b ð ɖɚɜɚəɌɜəɌɫ 

ɛɗɚɝɖɚɝɞɨ; c ð ɝɌɏɔɞɞɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ. 

Fig. 2. Cranium MSCT.  

Defect and deformation of the bottom and medial wall of the orbit on the left. a ð axial view; b ð coronal view; c ð 

sagittal v iew.  
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ȼɔɝ. 3 Ɍ (Fig. 3 Ɍ) 

 

ȼɔɝ. 3 ɍ (Fig. 3 Ɏ) 

 

ȼɔɝ. 3 Ɏ (Fig. 3 ɝ) 

ȼɔɝ. 3. ȸȽȶȾ, 3D-ɜɑɖɚəɝɞɜɟɖɢɔɫ əɌ ɘɚɘɑəɞ ɚɍɜɌɥɑəɔɫ. 

Ȱɑɠɑɖɞ ɘɑɐɔɌɗɨəɚɕ ɝɞɑəɖɔ ɔ ɐəɌ ɏɗɌɓəɔɢɧ ɝɗɑɎɌ. 

Fig. 3.  MSCT. 3D reconstruction. First visit.  

Defect of the medial wall and the b ottom of the eye socket on the left.  

 

ȼɔɝ. 4 (Fig. 4) 

ȼɔɝ.4. ȮɔɜɞɟɌɗɨəɚɑ əɌɗɚɒɑəɔɑ ɓɑɜɖɌɗɨəɚ 

ɚɞɚɍɜɌɒɑəəɚɕ ɘɚɐɑɗɔ ɔəɞɌɖɞəɚɕ ɏɗɌɓəɔɢɧ əɌ 

ɛɚɎɜɑɒɐɑəəɟɪ (ɎɧɐɑɗɑəɌ ɒɑɗɞɧɘ ɢɎɑɞɚɘ). 

Fig. 4. Virtual imposition of a mirror image of an 

intact eye socket on the dama ged eye socket. 

(highlighted in yellow).  

 

 

ȼɔɝ. 5 Ɍ (Fig. 5 Ɍ) 

 

ȼɔɝ. 5 ɍ (Fig. 5 Ɏ) 

ȼɔɝ. 5. ȸȽȶȾ. ȳɑɜɖɌɗɨəɚɑ ɚɞɚɍɜɌɒɑəɔɑ ɔəɞɌɖɞəɚɕ ɏɗɌɓəɔɢɧ əɌ ɛɚɎɜɑɒɐɑəəɟɪ. 

Ɍ ð ɌɖɝɔɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ, b ð ɝɌɏɔɞɞɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ. ȺɞɚɍɜɌɒɑəəɧɕ ɠɜɌɏɘɑəɞ Ɏɧɐɑɗɑə ɝɔəɔɘ ɢɎɑɞɚɘ. 

Fig. 5. MSCT. Mirror image of the intact orbit on the damaged eye.  

a ð axial view, b ð sagittal view. The displayed fragment is highlighted in blue.  
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(ɖɜɌɝəɌɫ ɝɞɜɑɗɖɌ) ɔ ɢɑɗɑɎɚɑ (ɝɔəɫɫ ɝɞɜɑɗɖɌ) ɛɚ-

ɗɚɒɑəɔɑ ɏɗɌɓəɚɏɚ ɫɍɗɚɖɌ, ɔɝɡɚɐɫ ɔɓ ɖɚɞɚɜɚɏɚ 

ɍɟɐɟɞ ɜɌɝɝɣɔɞɌəɧ ɜɌɓɘɑɜɧ, ɖɚəɠɔɏɟɜɌɢɔɫ ɔ 

ɛɚɗɚɒɑəɔɑ ɖɚɝɞəɧɡ ɌɟɞɚɞɜɌəɝɛɗɌəɞɌɞɚɎ, ɟɝɞɌ-

əɚɎɖɌ ɖɚɞɚɜɧɡ ɛɜɔɎɑɐɑɞ ɖ ɎɚɝɝɞɌəɚɎɗɑəɔɪ 

ɌəɌɞɚɘɔɣɑɝɖɚɕ ɢɑɗɚɝɞəɚɝɞɔ ɏɗɌɓəɔɢɧ ɔ ɛɑɜɑ-

ɘɑɥɑəɔɪ ɏɗɌɓəɚɏɚ ɫɍɗɚɖɌ Ɏ ɢɑɗɑɎɚɑ ɛɚɗɚɒɑəɔɑ. 

Ȱɗɫ ɚɛɜɑɐɑɗɑəɔɫ ɏɑɚɘɑɞɜɔɔ ɌɟɞɚɞɜɌəɝ-

ɛɗɌəɞɌɞɌ, ɔɝɞɔəəɧɡ ɏɜɌəɔɢ ɏɗɌɓəɔɢɧ ɔ ɔɝɖɗɪ-

ɣɑəɔɫ ɗɚɒəɧɡ ɐɑɠɑɖɞɚɎ Ɏɧɛɚɗəɫɑɞɝɫ ɝɑɏɘɑəɞɌ-

ɢɔɫ ɖɚɝɞɔ Ɏ ɜɟɣəɚɘ ɜɑɒɔɘɑ [15]. ȽɑɏɘɑəɞɌɢɔɫ 

ɖɚɝɞɔ Ɏɧɛɚɗəɫɑɞɝɫ ɘɑɞɚɐɚɘ ɛɚɝɗɚɕəɚɏɚ ɖɚəɞɟ-

ɜɔɜɚɎɌəɔɫ əɌ ɌɖɝɔɌɗɨəɧɡ ɝɜɑɓɌɡ ɝ ɟɣɑɞɚɘ ɓəɌ-

ɣɑəɔɕ ɁɌɟəɝɠɔɗɐɌ ɚɞ +100 ɔ ɛɚɛɜɌɎɖɚɕ əɌ 

çɩɠɠɑɖɞ ɣɌɝɞɔɣəɚɏɚ ɚɍɦɑɘɌè (PVE) Ɏ ɏɜɌəɔɣɌ-

ɥɔɡ ɝ ɏɌɓɚɘ -900 HU  ɞɚəɖɔɡ ɝɞɜɟɖɞɟɜɌɡ [16]. 

Ȼɚɗɟɣɑəəɧɑ ɖɚəɞɟɜɧ ɚɍɦɑɐɔəɫɪɞɝɫ Ɏ ɚɐɔə ɚɍɦ-

ɑɖɞ əɌ 3d-ɜɑɖɚəɝɞɜɟɖɢɔɔ (ɜɔɝ. 6). 

ȸɑɞɚɐɚɘ ɜɟɣəɚɕ ɝɑɏɘɑəɞɌɢɔɔ ɝɚɓɐɌəɌ çɜɌ-

ɍɚɣɌɫè ɞɜɑɡɘɑɜəɌɫ ɘɚɐɑɗɨ, əɌ ɖɚɞɚɜɚɕ Ɏɚɓɐɟɡ 

ɛɜɔɜɌɎəɑə ɛɚ ɛɗɚɞəɚɝɞɔ ɖ ɖɚɝɞɔ ɔ ɚɍɦɑɐɔəɑə ɝ 

əɑɕ. ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɛɜɚɝɣɔɞɌə ɔ ɎɔɓɟɌɗɔɓɔɜɚ-

ɎɌə ɜɑɌɗɨəɧɕ ɚɍɦɑɘ ɛɚɗɚɝɞɔ ɗɑɎɚɕ ɏɗɌɓəɔɢɧ, 

ɛɚɗɟɣɑəəɌɫ ɘɚɐɑɗɨ ɛɜɔɏɚɐəɌ ɐɗɫ ɛɜɚɑɖɞɔɜɚɎɌ-

əɔɫ ɖɚɝɞəɧɡ ɌɟɞɚɞɜɌəɝɛɗɌəɞɌɞɚɎ. 

Ȱɗɫ ɚɛɜɑɐɑɗɑəɔɫ ɜɌɝɣɑɞəɚɕ ɛɗɚɝɖɚɝɞɔ 

ɜɌɝɛɚɗɚɒɑəɔɫ ɌɟɞɚɞɜɌəɝɛɗɌəɞɌɞɌ əɌ ɛɚɎɜɑ-

ɒɐɑəəɟɪ ɏɗɌɓəɔɢɟ ɚɞɚɍɜɌɒɌɑɞɝɫ ɐəɚ ɔəɞɌɖɞəɚɕ 

ɏɗɌɓəɔɢɧ, ɖɚəɞɟɜ ɖɚɞɚɜɚɏɚ ɔ ɝɑɏɘɑəɞɔɜɟɑɞɝɫ Ɏ 

ɜɟɣəɚɘ ɜɑɒɔɘɑ əɌ ɖɌɒɐɚɘ ɖɚɜɚəɌɜəɚɘ ɝɜɑɓɑ 

(ɜɔɝ. 8). Ⱥɍɦɑɐɔəɑəəɧɑ ɖɚəɞɟɜɧ ɝɎɚɐɫɞɝɫ Ɏ 

ɏɑɚɘɑɞɜɔɣɑɝɖɔɕ ɚɍɦɑɖɞ, ɖɚɞɚɜɧɕ ɔ ɫɎɗɫɑɞɝɫ 

ɜɌɝɣɑɞəɚɕ ɘɚɐɑɗɨɪ ɌɟɞɚɞɜɌəɝɛɗɌəɞɌɞɌ.   

Ȯ ɜɑɓɟɗɨɞɌɞɑ ɛɚɗɟɣɑəɚ ɞɜɑɡɘɑɜəɚɑ ɚɞɚɍ-

ɜɌɒɑəɔɑ ɜɌɝɣɑɞəɚɕ ɛɗɚɝɖɚɝɞɔ ɐəɌ ɏɗɌɓəɔɢɧ, Ɏ 

ɝɚɚɞɎɑɞɝɞɎɔɔ ɝ ɖɚɞɚɜɚɕ ɍɟɐɑɞ ɛɚɓɔɢɔɚəɔɜɚ-

ɎɌɞɨɝɫ ɞɜɌəɝɛɗɌəɞɌɞ (ɜɔɝ. 9). 

Ƚɗɑɐɟɪɥɔɘ ɩɞɌɛɚɘ ɛɗɌəɔɜɚɎɌəɔɫ ɫɎɗɫɑɞ-

ɝɫ ɚɛɜɑɐɑɗɑəɔɑ ɛɚɞɑəɢɔɌɗɌ ɐɚəɚɜɝɖɔɡ ɓɚə ɔ 

ɎɔɜɞɟɌɗɨəɧɕ ɓɌɍɚɜ ɖɚɝɞəɚɏɚ ɌɟɞɚɞɜɌəɝɛɗɌəɞɌ-

ɞɌ. Ȼɚɐ ɞɑɜɘɔəɚɘ çɛɚɞɑəɢɔɌɗ ɐɚəɚɜɝɖɚɕ ɓɚəɧè 

ɘɧ ɛɚəɔɘɌɑɘ ɝɚɎɚɖɟɛəɚɝɞɨ ɛɌɜɌɘɑɞɜɚɎ ɐɚəɚɜ-

ɝɖɚɕ ɓɚəɧ, ɚɛɜɑɐɑɗɫɪɥɔɡ ɖɌɣɑɝɞɎɚ ɌɟɞɚɞɜɌəɝ-

ɛɗɌəɞɌɞɌ. Ȱɗɫ ɌɟɞɚɏɜɌɠɞɌ ɝɎɚɐɌ ɣɑɜɑɛɌ ɩɞɔɘɔ 

ɖɌɣɑɝɞɎɑəəɧɘɔ ɛɌɜɌɘɑɞɜɌɘɔ ɫɎɗɫɪɞɝɫ: ɛɗɚɞ-

əɚɝɞɨ, ɘɌɖɝɔɘɌɗɨəɚ Ɏɚɓɘɚɒəɧɑ ɐɗɫ ɓɌɍɚɜɌ ɜɌɓ-

ɘɑɜɧ, Ɍ ɞɌɖɒɑ ɖɚəɠɔɏɟɜɌɢɔɫ ɖɚɝɞəɚɕ ɛɗɌɝɞɔə-

ɖɔ ɝ ɚɍɫɓɌɞɑɗɨəɧɘ ɟɣɑɞɚɘ ɑɑ ɖɜɔɎɔɓəɧ. Ȼɜɔɚ-

ɜɔɞɑɞ ɍɑɓɚɛɌɝəɚɏɚ ɓɌɍɚɜɌ ɞɜɌəɝɛɗɌəɞɌɞɌ ɛɜɔ 

ɘɌɖɝɔɘɌɗɨəɚɘ ɝɚɡɜɌəɑəɔɔ ɔ ɝɚɚɞɎɑɞɝɞɎɔɔ Ɏɝɑɡ 

Ɏɧɤɑɛɑɜɑɣɔɝɗɑəəɧɡ ɛɌɜɌɘɑɞɜɚɎ Ɏ ɟɝɗɚɎɔɫɡ 

ɖɚəɖɜɑɞəɚɕ ɖɗɔəɔɣɑɝɖɚɕ ɝɔɞɟɌɢɔɔ ɫɎɗɫɑɞɝɫ 

ɚɝəɚɎɚɛɚɗɌɏɌɪɥɔɘ. ȹɌ ɐɌəəɧɑ ɝɎɚɕɝɞɎɌ 

ɞɜɌəɝɛɗɌəɞɌɞɌ, Ɏ ɝɎɚɪ ɚɣɑɜɑɐɨ, Ɏɗɔɫɑɞ ɘəɚɒɑ-

ɝɞɎɚ ɜɌɓɗɔɣəɧɡ ɠɌɖɞɚɜɚɎ: ɚɞ ɔəɐɔɎɔɐɟɌɗɨəɧɡ 

ɌəɌɞɚɘɔɣɑɝɖɔɡ ɛɌɜɌɘɑɞɜɚɎ ɛɌɢɔɑəɞɌ ɔ ɏɔɝɞɚɗɚ-

ɏɔɣɑɝɖɔɡ ɡɌɜɌɖɞɑɜɔɝɞɔɖ ɖɚɝɞɔ ɐɚəɚɜɝɖɚɕ ɚɍɗɌ-

ɝɞɔ ɐɚ ɟɜɚɎəɫ ɖɎɌɗɔɠɔɖɌɢɔɔ ɡɔɜɟɜɏɌ ɔ ɚɝəɌ-

ɥɑəəɚɝɞɔ ɚɛɑɜɌɢɔɚəəɚɕ. 

Ȼɚ ɐɌəəɧɘ ȸȽȶȾ ɚɛɜɑɐɑɗɑəɧ ɛɌɜɌɘɑɞɜɧ 

ɐɚəɚɜɝɖɚɕ ɚɍɗɌɝɞɔ, ɛɚɓɎɚɗɫɪɥɔɑ ɍɑɓɚɛɌɝəɚ 

Ɏɧɛɚɗəɔɞɨ ɓɌɍɚɜ ɖɚɝɞəɧɡ ɌɟɞɚɞɜɌəɝɛɗɌəɞɌɞɚɎ 

əɑɚɍɡɚɐɔɘɚɕ ɖɜɔɎɔɓəɧ, ɜɌɓɘɑɜɚɎ ɔ ɠɚɜɘɧ: 

ɚɍɥɌɫ ɞɚɗɥɔəɌ ɞɑɘɑəəɚɕ ɖɚɝɞɔ ɝɗɑɎɌ ð 6,7 ɘɘ, 

ɝɛɜɌɎɌ ð 7,2 ɘɘ; ɞɚɗɥɔəɌ əɌɜɟɒəɚɕ ɖɚɜɞɔɖɌɗɨ-

əɚɕ ɛɗɌɝɞɔəɖɔ ɝɗɑɎɌ ð 2,6 ɘɘ, ɝɛɜɌɎɌ ð 2,0 ɘɘ. 

Ƚ ɟɣɑɞɚɘ ɞɚɗɥɔəɧ ɖɚɝɞəɚɕ ɞɖɌəɔ, ɜɑɖɚəɝɞɜɟɔ-

ɜɟɑɞɝɫ ɞɜɑɡɘɑɜəɌɫ ɘɚɐɑɗɨ ɣɑɜɑɛɌ (ɜɔɝ. 10). 

ȽɎɑɞɗɧɘ ɢɎɑɞɚɘ ɚɖɜɌɤɑəɧ ɞɚɗɝɞɧɑ ɟɣɌɝɞɖɔ, 

ɔɘɑɪɥɔɑ ɐɎɌ ɖɚɜɞɔɖɌɗɨəɧɡ ɝɗɚɫ ɛɜɚɝɗɚɕɖɚɕ 

ɏɟɍɣɌɞɚɏɚ ɎɑɥɑɝɞɎɌ, ɍɚɗɑɑ ɞɑɘəɧɘ ð ɟɣɌɝɞɖɔ, 

ɝɚɚɞɎɑɞɝɞɎɟɪɥɔɑ ɩɘɍɜɔɚɏɑəɑɞɔɣɑɝɖɔ ɚɍɟɝɗɚɎ-

ɗɑəəɧɘ ɍɚɗɑɑ ɞɚəɖɔɘ ɚɍɗɌɝɞɫɘ ɣɑɜɑɛɌ, əɑ ɐɑ-

ɗɫɥɔɑɝɫ əɌ ɝɗɚɔ ɔ ɛɜɑɐɝɞɌɎɗɫɪɥɔɑ ɝɚɍɚɕ ɢɑɗɨ-

əɧɕ ɖɚɜɞɔɖɌɗɨəɧɕ ɝɗɚɕ. ȾɌɖɒɑ Ɏ ɐɌəəɚɘ ɠɔɗɨ-

ɞɜɑ ɘɚɒɑɞ ɍɧɞɨ ɚɞɚɍɜɌɒɑəɚ ɎɓɌɔɘɚɜɌɝɛɚɗɚɒɑ-

əɔɑ ɞɑɘɑəəɧɡ ɖɚɝɞɑɕ ɝ ɐɜɟɏɔɘɔ ɌəɌɞɚɘɔɣɑɝɖɔ-

ɘɔ ɝɞɜɟɖɞɟɜɌɘɔ ɞɌɖɔɘɔ, ɖɌɖ Ɏɑəɚɓəɧɑ ɝɔəɟɝɧ, 

ɛɌɗɨɢɑɎɔɐəɧɑ ɎɐɌɎɗɑəɔɫ, Ɍ ɞɌɖɒɑ ɩɘɔɝɝɌɜəɧɑ 

Ɏɑəɧ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ, Ɏɗɔɫɪɥɔɘɔ əɌ ɝɞɜɟɖɞɟɜɟ 

ɖɚɝɞɔ. Ȱɗɫ ɍɑɓɚɛɌɝəɚɏɚ ɓɌɍɚɜɌ ɜɌɝɥɑɛɗɑəəɚɏɚ 

ɖɚɝɞəɚɏɚ ɌɟɞɚɞɜɌəɝɛɗɌəɞɌɞɌ əɑɚɍɡɚɐɔɘ ɟɣɌɝɞɚɖ 

ɞɑɘɑəəɚɕ ɖɚɝɞɔ, ɔɘɑɪɥɔɕ ɍɔɖɚɜɞɔɖɌɗɨəɚɑ 

ɝɞɜɚɑəɔɑ. 

ȮɔɜɞɟɌɗɨəɚ Ɏɧɛɚɗəɫɑɞɝɫ ɓɌɍɚɜ ɖɚɝɞəɚɏɚ 

ɍɔɖɚɜɞɔɖɌɗɨəɚɏɚ ɠɜɌɏɘɑəɞɌ ɞɑɘɑəəɚɕ ɖɚɝɞɔ 

ɓɌɎɑɐɚɘɚ ɍɚɗɨɤɑɏɚ ɜɌɓɘɑɜɌ. ɉɞɚ ɐɌɑɞ Ɏɚɓɘɚɒ-

əɚɝɞɨ əɌɔɍɚɗɑɑ ɞɚɣəɚ ɛɚɐɚɍɜɌɞɨ ɐɚəɚɜɝɖɔɕ ɟɣɌ-

ɝɞɚɖ ɖɚɝɞɔ Ɏ ɝɚɚɞɎɑɞɝɞɎɔɔ ɝ ɞɜɑɍɟɪɥɔɘɔɝɫ ɐɗɫ 

ɜɑɖɚəɝɞɜɟɖɢɔɔ ɖɚəɠɔɏɟɜɌɢɔɑɕ, ɖɜɔɎɔɓəɚɕ ɔ 

ɜɑɗɨɑɠɚɘ, Ɍ ɔɘɑəəɚ ɑɏɚ ɘɌɖɝɔɘɌɗɨəɧɘ ɛɚɞɑə-

ɢɔɌɗɚɘ. ȰɌəəɧɕ ɛɚɐɡɚɐ ɛɚɓɎɚɗɫɑɞ əɑ ɞɚɗɨɖɚ 

ɘɌɖɝɔɘɌɗɨəɚ ɜɌɢɔɚəɌɗɨəɚ ɔɝɛɚɗɨɓɚɎɌɞɨ ɚɍɦɑɘ 

ɔ ɛɗɚɥɌɐɨ ɖɚɝɞəɚɏɚ ɌɟɞɚɞɜɌəɝɛɗɌəɞɌɞɌ, əɚ ɔ 

ɓəɌɣɔɞɑɗɨəɚ ɟɘɑəɨɤɌɑɞ ɤɌəɝɧ ɛɑɜɠɚɜɌɢɔɔ 

Ɏəɟɞɜɑəəɑɕ ɖɚɜɞɔɖɌɗɨəɚɕ ɛɗɌɝɞɔəɖɔ ɛɜɔ ɑɏɚ 

ɓɌɍɚɜɑ (ɜɔɝ. 11). 

Ȼɚɗɟɣɑəəɧɕ ɖɚɝɞəɧɕ ɠɜɌɏɘɑəɞ ɞɑɘɑəəɚɕ 

ɖɚɝɞɔ ɔɘɑɑɞ ɍɔɖɚɜɞɔɖɌɗɨəɚɑ ɝɞɜɚɑəɔɑ, ɣɞɚ ɚɞ-

ɣɑɞɗɔɎɚ Ɏɔɐəɚ əɌ ɞɜɑɡɘɑɜəɚɕ ɘɚɐɑɗɔ, ɛɚɝɞɜɚ-

ɑəəɚɕ ɝ ɛɜɔɘɑəɑəɔɑɘ ɠɔɗɨɞɜɌ, ɜɌɓɐɑɗɫɪɥɑɏɚ 

ɚɍɦɑɘ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɑɏɚ ɛɗɚɞəɚɝɞɔ (ɜɔɝ. 12). 

ȹɌ ɐɌəəɚɘ ɩɞɌɛɑ ɖɚɝɞəɧɕ ɍɗɚɖ əɌɡɚɐɔɞɝɫ Ɏ 

ɝɎɚɑɘ ɌəɌɞɚɘɔɣɑɝɖɚɘ ɛɚɗɚɒɑəɔɔ ɔ əɌ ɔɗɗɪ-

ɝɞɜɌɢɔɔ ɚɞɚɍɜɌɒɑə Ɏ ɛɜɚɝɞɜɌəɝɞɎɑ ɍɑɓ ɚɖɜɟ-

ɒɌɪɥɔɡ ɞɖɌəɑɕ. 

Ȱɗɫ ɠɚɜɘɔɜɚɎɌəɔɫ ɏɚɞɚɎɚɏɚ ɞɜɌəɝɛɗɌəɞɌ-

ɞɌ ɞɜɑɍɟɑɞɝɫ ɞɚɗɨɖɚ əɌɜɟɒəɌɫ ɖɚɜɞɔɖɌɗɨəɌɫ 

ɛɗɌɝɞɔəɖɌ. Ȯɧɛɚɗəɫɑɞɝɫ ɜɟɣəɌɫ ɝɑɏɘɑəɞɌɢɔɫ ɔ 

ɛɜɚɑɖɞəɚɑ ɜɌɝɥɑɛɗɑəɔɑ ɖɚɝɞəɚɏɚ ɍɗɚɖɌ əɌ 

ɟɜɚɎəɑ əɌɜɟɒəɚɕ ɖɚɜɞɔɖɌɗɨəɚɕ ɛɗɌɝɞɔəɖɔ ɝ 

ɟɣɑɞɚɘ ɚɜɔɑəɞɔɜɚɎ ɛɗɚɞəɚɝɞɔ ɚɞ +1500 HU.  

ȽɑɏɘɑəɞɔɜɚɎɌəəɧɕ ɖɚɝɞəɧɕ ɍɗɚɖ ɛɜɑɚɍ-

ɜɌɓɟɑɞɝɫ Ɏ ɘɌɞɑɘɌɞɔɣɑɝɖɟɪ ɘɚɐɑɗɨ ɌɟɞɚɞɜɌəɝ-

ɛɗɌəɞɌɞɌ, ɛɜɔɏɚɐəɟɪ ɐɗɫ ɐɌɗɨəɑɕɤɑɏɚ ɛɜɚɑɖɞ-

əɚɏɚ ɘɚɐɑɗɔɜɚɎɌəɔɫ (ɜɔɝ. 14). 

Ƚɗɑɐɟɪɥɔɘ ɩɞɌɛɚɘ ɛɗɌəɔɜɚɎɌəɔɫ Ɏɧɛɚɗ-

əɫɑɞɝɫ ɎɔɜɞɟɌɗɨəɚɑ ɛɑɜɑɘɑɥɑəɔɑ ɖɚɝɞəɚɏɚ ɍɗɚ-

ɖɌ Ɏ ɛɚɗɚɝɞɨ ɏɗɌɓəɔɢɧ. Ƚ ɛɜɔɘɑəɑəɔɑɘ Ɍɗɏɚ-

ɜɔɞɘɚɎ ɛɜɚɏɜɌɘɘɧ Amira 5.4.5. Ɏɧɛɚɗəɫɑɞɝɫ  
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ȼɔɝ. 6 (Fig. 6) 

ȼɔɝ. 6. 3D-ɜɑɖɚəɝɞɜɟɖɢɔɫ. 

ȮɔɓɟɌɗɔɓɌɢɔɫ ɏɌɓɌ ɛɜɔɐɌɞɚɣəɧɡ ɛɌɓɟɡ əɚɝɌ ɔ əɚɝɚ-

Ɏɧɡ ɡɚɐɚɎ (Ɏɧɐɑɗɑəɚ ɍɑɗɧɘ ɢɎɑɞɚɘ). 

Fig. 6. 3D-reconstruction.  

Visualization of the gas of the paranasal sinuses and 

nasal passages. (highlighted in white).  

 

 

ȼɔɝ. 7 (Fig. 7) 

ȼɔɝ. 7. ȾɜɑɡɘɑɜəɌɫ ɘɚɐɑɗɨ ɗɑɎɚɕ ɏɗɌɓəɔɢɧ, 

ɛɜɔɏɚɐəɌɫ ɐɗɫ ɐɌɗɨəɑɕɤɑɏɚ ɛɜɚɑɖɞɔɜɚɎɌəɔɫ. 

Fig. 7. Three-dimensional model of the left eye 

socket, suitable for further design.  

 

 

ȼɔɝ. 8 (Fig. 8) 

ȼɔɝ. 8. ȸȽȶȾ. 

Ⱥɛɜɑɐɑɗɑəɔɑ ɜɌɝɣɑɞəɚɕ ɛɗɚɝɖɚɝɞɔ ɌɟɞɚɞɜɌəɝɛɗɌəɞɌ-

ɞɌ ɐəɌ ɏɗɌɓəɔɢɧ (Ɏɧɐɑɗɑəɚ ɠɔɚɗɑɞɚɎɧɘ ɢɎɑɞɚɘ). 

Fig. 8. MSCT. 

Determination of the calculated p lane of the autograft 

of the bottom of the eye socket. (highlighted in purple).  

 

ȼɔɝ. 9 (Fig. 9) 

ȼɔɝ. 9. ȾɜɑɡɘɑɜəɌɫ ɎɔɓɟɌɗɔɓɌɢɔɫ ɜɌɝɣɑɞəɚɕ 

ɛɗɚɝɖɚɝɞɔ ɐəɌ ɜɑɖɚəɝɞɜɟɔɜɟɑɘɚɕ ɏɗɌɓəɔɢɧ 

(ɚɞɘɑɣɑəɚ ɠɔɚɗɑɞɚɎɧɘ ɢɎɑɞɚɘ). 

Fig. 9. Three-dimensional visualization of th e ca l-

culated plane of the bottom of the reconstructed 

eye socket. (marked in purple).  
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ȼɔɝ. 10 (Fig. 10) 

ȼɔɝ.10.ȶɚɝɞɔ ɝɎɚɐɌ ɣɑɜɑɛɌ, ɜɑɖɚəɝɞɜɟɔɜɟɑ-

ɘɧɑ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɔɡ ɞɚɗɥɔəɧ ɔ ɖɚɗɔɣɑ-

ɝɞɎɌ ɝɗɚɑɎ. 

Fig. 10. Bones of the cranial vault, reconstructed 

dep ending on their thickness and number of la y-

ers. 

 

 

ȼɔɝ. 11 (Fig. 11) 

ȼɔɝ. 11. ȮɔɜɞɟɌɗɨəɧɕ ɓɌɍɚɜ ɖɚɝɞəɚɏɚ ɍɗɚɖɌ ɐɗɫ 

ɘɚɐɑɗɔɜɚɎɖɔ ɌɟɞɚɞɜɌəɝɛɗɌəɞɌɞɌ ɐəɌ ɏɗɌɓəɔ-

ɢɧ. 

ȺɍɗɌɝɞɨ ɓɌɍɚɜɌ ɟɖɌɓɌəɌ ɓɑɗɑəɚɕ ɗɔəɔɑɕ. 

Fig. 11. Virtual bone block sampling for modeling 

the aut ograft of the bottom of the eye socket.  

The sampling area is indicated by a green line.  

 

ȼɔɝ. 12 (Fig. 12) 

ȼɔɝ. 12. Ȯɔɐ əɌ ɍɔɖɚɜɞɔɖɌɗɨəɧɕ ɖɚɝɞəɧɕ ɍɗɚɖ ɝ 

ɗɌɞɑɜɌɗɨəɚɕ ɝɞɚɜɚəɧ. 

Fig. 12. View of the bicortical bone block from the 

lateral side.  

 

 

ȼɔɝ. 13 (Fig . 13) 

ȼɔɝ. 13. ȽɑɏɘɑəɞɔɜɚɎɌəɚ ɖɚɘɛɌɖɞəɚɑ ɎɑɥɑɝɞɎɚ 

əɌɜɟɒəɚɕ ɖɚɜɞɔɖɌɗɨəɚɕ ɛɗɌɝɞɔəɖɔ ɔɓ ɚɍɦɑɘɌ 

ɖɚɝɞəɚɏɚ ɍɗɚɖɌ ɝɚ ɝɎɚɐɌ ɣɑɜɑɛɌ. 

Fig. 13. The compact substance of the outer cort i-

cal plate is segmented from the volume of the 

bone block from the cranial vault.  
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ɛɚɓɔɢɔɚəɔɜɚɎɌəɔɑ ɖɚɝɞəɚɏɚ ɍɗɚɖɌ Ɏ ɏɗɌɓəɔɢɑ, 

əɌɔɍɚɗɑɑ ɞɚɣəɚ ɝɚɚɞɎɑɞɝɞɎɟɪɥɑɑ ɓɌɐɌəəɚɕ 

ɛɗɚɝɖɚɝɞɔ ɐəɌ ɏɗɌɓəɔɢɧ (ɜɔɝ. 8, 9). Ȼɑɜɑɘɑɥɑ-

əɔɑ ɖɚɝɞəɚɏɚ ɍɗɚɖɌ əɑ ɚɏɜɌəɔɣɑəɚ ɛɜɑɐɑɗɌɘɔ 

ɛɚɗɚɝɞɔ ɏɗɌɓəɔɢɧ əɌ ɘɚɐɑɗɔ ɔ ɛɜɚɔɝɡɚɐɔɞ ɝ 

əɌɗɚɒɑəɔɑɘ əɌ ɚɍɦɑɘ ɘɚɐɑɗɔ. ȴɝɡɚɐɫ ɔɓ ɖɚə-

ɠɔɏɟɜɌɢɔɔ ɚɍɦɑɘɌ ɖɚɝɞəɚɏɚ ɍɗɚɖɌ ɔ ɖɚəɠɔɏɟ-

ɜɌɢɔɔ ɜɌɝɣɑɞəɚɕ ɛɗɚɝɖɚɝɞɔ ɐəɌ ɏɗɌɓəɔɢɧ, Ɍɗɏɚ-

ɜɔɞɘ Ɏɧɣɔɝɗɫɑɞ ɛɚɗɚɒɑəɔɑ ɖɚɝɞəɚɏɚ ɍɗɚɖɌ, ɛɜɔ 

ɖɚɞɚɜɚɘ ɛɜɚɔɝɡɚɐɔɞ ɘɌɖɝɔɘɌɗɨəɚɑ ɛɑɜɑɝɑɣɑəɔɑ 

ɚɍɦɑɘɌ ɍɗɚɖɌ ɔ ɜɌɝɣɑɞəɚɕ ɢɑɗɑɎɚɕ ɛɗɚɝɖɚɝɞɔ 

ɐəɌ ɏɗɌɓəɔɢɧ (ɜɔɝ. 15). 

ȻɜɚɎɚɐɔɞɝɫ ɖɚəɞɜɚɗɨ ɜɌɝɛɚɗɚɒɑəɔɫ ɍɗɚɖɌ 

Ɏ ɝɚɚɞɎɑɞɝɞɎɔɔ ɝ ɟɣɌɝɞɖɌɘɔ ɐəɌ ɏɗɌɓəɔɢɧ, ɖɚ-

ɞɚɜɧɑ ɫɎɗɫɪɞɝɫ əɌɔɍɚɗɑɑ ɓəɌɣɔɘɧɘɔ Ɏ ɚɛɜɑɐɑ-

ɗɑəɔɔ ɛɚɗɚɒɑəɔɫ ɏɗɌɓəɚɏɚ ɫɍɗɚɖɌ. Ȯ ɛɑɜɎɟɪ 

ɚɣɑɜɑɐɨ, ɩɞɚ ɞɚɣɖɌ əɌɔɍɚɗɨɤɑɏɚ ɝɍɗɔɒɑəɔɫ 

ɖɚɝɞəɚɕ ɛɗɌɝɞɔəɖɔ ɝ əɔɒəɔɘ ɛɚɗɪɝɚɘ ɏɗɌɓəɚɏɚ 

ɫɍɗɚɖɌ (ɜɔɝ. 16), ɚɍɗɌɝɞɨ ɛɑɜɑɡɚɐɌ ɐəɌ ɏɗɌɓəɔɢɧ 

Ɏ əɔɒəɑɏɗɌɓəɔɣəɧɕ ɖɜɌɕ. ȰɌəəɧɑ Ɍɝɛɑɖɞɧ əɑ 

ɘɚɏɟɞ ɍɧɞɨ Ɏ ɛɚɗəɚɕ ɘɑɜɑ ɟɣɞɑəɧ Ɍɗɏɚɜɔɞɘɚɘ 

ɛɜɚɏɜɌɘɘɧ ɔ ɞɜɑɍɟɪɞ ɖɎɌɗɔɠɔɢɔɜɚɎɌəəɚɏɚ 

ɖɚəɞɜɚɗɫ ɝɚ ɝɞɚɜɚəɧ ɔəɒɑəɑɜɌ ɔ ɡɔɜɟɜɏɌ. Ȼɚ-

ɝɖɚɗɨɖɟ Ɏ ɐɌəəɚɘ ɖɗɔəɔɣɑɝɖɚɘ ɝɗɟɣɌɑ ɛɜɑɐɛɚ-

ɗɌɏɌɑɞɝɫ ɔɝɛɚɗɨɓɚɎɌɞɨ ɐɎɌ ɖɚɝɞəɧɡ ɌɟɞɚɞɜɌəɝ-

ɛɗɌəɞɌɞɌ ð əɌ əɔɒəɪɪ ɔ ɘɑɐɔɌɗɨəɟɪ ɝɞɑəɖɟ 

ɏɗɌɓəɔɢɧ, ɞɚ ɞɚɣɖɌ əɌɔɍɚɗɨɤɑɏɚ ɝɍɗɔɒɑəɔɫ ɘɑ-

ɐɔɌɗɨəɚɕ ɝɞɑəɖɔ ɏɗɌɓəɔɢɧ ɝ ɩɖɎɌɞɚɜɚɘ ɏɗɌɓəɚɏɚ 

ɫɍɗɚɖɌ ɍɟɐɑɞ ɟɣɞɑəɌ ɚɞɐɑɗɨəɚ ɛɜɔ ɘɚɐɑɗɔɜɚɎɌ-

əɔɔ ɌɟɞɚɞɜɌəɝɛɗɌəɌɞɌɞɌ əɌ Ɏəɟɞɜɑəəɪɪ ɝɞɑəɖɟ 

ɏɗɌɓəɔɢɧ. 

ȶɚɏɐɌ ɚɖɚəɣɌɞɑɗɨəɚɑ ɛɚɗɚɒɑəɔɑ ɖɚɝɞəɚɏɚ 

ɍɗɚɖɌ ɚɛɜɑɐɑɗɑəɚ, ɛɜɚɎɚɐɔɞɝɫ ɠɚɜɘɔɜɚɎɌəɔɑ 

əɑɛɚɝɜɑɐɝɞɎɑəəɚ ɖɚɝɞəɚɏɚ ɌɟɞɚɞɜɌəɝɛɗɌəɞɌɞɌ. 

Ȱɚɝɞɔɏəɟɞɚɑ ɛɚɗɚɒɑəɔɑ ɖɚɝɞəɚɏɚ ɍɗɚɖɌ əɑ ɞɚɗɨ-

ɖɚ ɘɌɖɝɔɘɌɗɨəɚ ɞɚɣəɚ ɝɚɚɞɎɑɞɝɞɎɟɑɞ ɢɑɗɑɎɚɕ 

ɛɗɚɝɖɚɝɞɔ əɔɒəɑɕ ɝɞɑəɖɔ ɏɗɌɓəɔɢɧ, əɚ ɞɌɖɒɑ 

ɫɎɗɫɑɞɝɫ ɡɔɜɟɜɏɔɣɑɝɖɔ ɍɗɌɏɚɛɜɔɫɞəɧɘ, ɞɌɖ ɖɌɖ 

ɔɘɑɪɞɝɫ ɤɔɜɚɖɔɑ ɞɚɣɖɔ ɚɛɚɜɧ ɛɚ ɛɑɜɑɐəɑɘɟ, 

ɗɌɞɑɜɌɗɨəɚɘɟ ɔ ɓɌɐəɑɘɟ ɖɜɌɪ ɖɚɝɞəɚɏɚ Ɍɟɞɚ-

ɞɜɌəɝɛɗɌəɞɌɞɌ. ȸɑɐɔɌɗɨəɧɕ ɑɏɚ ɖɜɌɕ ɘɚɐɑɗɔ-

ɜɟɑɞɝɫ, ɔɝɡɚɐɫ ɔɓ ɚɝɚɍɑəəɚɝɞɑɕ ɝɞɜɚɑəɔɫ ɘɑɐɔ-

Ɍɗɨəɚɕ ɝɞɑəɖɔ ɏɗɌɓəɔɢɧ, ɔ ɍɟɐɑɞ ɜɌɝɝɘɚɞɜɑə 

ɐɌɗɑɑ. Ȯ ɌɎɞɚɘɌɞɔɣɑɝɖɚɘ ɜɑɒɔɘɑ Ɍɗɏɚɜɔɞɘɚɘ 

ɛɜɚɏɜɌɘɘɧ Amira 5.4.5. ɚɞɝɑɖɌɪɞɝɫ Ɏɝɑ ɣɌɝɞɔ 

ɖɚɝɞəɚɏɚ ɍɗɚɖɌ, ɛɑɜɑɝɑɖɌɪɥɔɑɝɫ ɝ ɖɚɝɞəɧɘɔ 

ɏɜɌəɔɢɌɘɔ ɞɜɑɡɘɑɜəɚɕ ɘɚɐɑɗɔ ɏɗɌɓəɔɢɧ, Ɍ 

ɞɌɖɒɑ Ɏɚɓɐɟɤəɧɘɔ ɛɜɚɝɞɜɌəɝɞɎɌɘɔ, ɞɌɖ ɖɌɖ əɌ 

ɘɚɐɑɗɔ ɚəɔ ɛɜɔɜɌɎəɑəɧ ɛɚ ɛɗɚɞəɚɝɞɔ. Ȯɧɛɚɗ-

əɑəɔɑ ɐɌəəɚɏɚ ɩɞɌɛɌ Ɏ ɌɎɞɚɘɌɞɔɣɑɝɖɚɘ ɜɑɒɔɘɑ 

ɛɚɓɎɚɗɫɑɞ əɑ ɞɚɗɨɖɚ ɜɌɢɔɚəɌɗɔɓɔɜɚɎɌɞɨ ɝɌɘ 

ɛɜɚɢɑɝɝ ɘɚɐɑɗɔɜɚɎɖɔ, əɚ ɔ ɐɌɑɞ Ɏɚɓɘɚɒəɚɝɞɨ ɝ 

Ɏɧɝɚɖɚɕ ɞɚɣəɚɝɞɨɪ ɝɠɚɜɘɔɜɚɎɌɞɨ ɜɑɗɨɑɠ ɖɜɌɫ 

ɍɟɐɟɥɑɏɚ ɞɜɌəɝɛɗɌəɞɌɞɌ. ȾɌɖɚɕ ɛɚɐɡɚɐ ɓəɌɣɔ-

ɞɑɗɨəɚ ɛɚɎɧɤɌɑɞ ɞɚɣəɚɝɞɨ ɑɏɚ ɔəɞɜɌɚɛɑɜɌɢɔ-

ɚəəɚɏɚ ɛɚɓɔɢɔɚəɔɜɚɎɌəɔɫ ɓɌ ɝɣɑɞ ɐɚɝɞɔɒɑəɔɫ 

Ɏɧɝɚɖɚɕ ɖɚəɏɜɟɩəɞəɚɝɞɔ ɖɚəɞɌɖɞɔɜɟɪɥɔɡ ɛɚ-

Ɏɑɜɡəɚɝɞɑɕ, Ɍ ɞɌɖɒɑ ɝɛɚɝɚɍɝɞɎɟɑɞ ɖɚəɝɚɗɔɐɌ-

ɢɔɔ ɌɟɞɚɞɜɌəɝɛɗɌəɞɌɞɌ Ɏ ɎɚɝɛɜɔəɔɘɌɪɥɑɘ ɗɚ-

ɒɑ (ɜɔɝ. 17). 

ȰɌɗɑɑ ɘɚɐɑɗɔɜɚɎɌəɔɑ ɌɟɞɚɞɜɌəɝɛɗɌəɞɌɞɌ 

Ɏɧɛɚɗəɫɑɞɝɫ Ɏɜɟɣəɟɪ ɛɜɔ ɛɚɘɚɥɔ ɜɑɐɌɖɞɚɜɌ 

ɚɍɦɑɘəɚɏɚ ɔɓɚɍɜɌɒɑəɔɫ ɛɜɚɏɜɌɘɘɧ Amira 5.4.5. 

ȺɞɝɑɖɌɪɞɝɫ ɠɜɌɏɘɑəɞɧ ɖɚɝɞɔ, Ɏɧɡɚɐɫɥɔɑ ɓɌ 

ɛɜɑɐɑɗɧ ɏɗɌɓəɔɢɧ ɝɛɑɜɑɐɔ, əɌɡɚɐɫɥɔɑɝɫ Ɏ ɛɜɚ-

ɑɖɢɔɔ ɝɚɝɟɐɔɝɞɚ-əɑɜɎəɚɏɚ ɖɚɘɛɗɑɖɝɌ ɔ ɘɧɤɢ Ɏ 

ɐɔɝɞɌɗɨəɧɡ ɚɞɐɑɗɌɡ, Ɍ ɞɌɖɒɑ ɛɚ ɗɌɞɑɜɌɗɨəɚɘɟ 

ɖɜɌɪ. ɀɚɜɘɔɜɟɑɞɝɫ ɖɚɝɞəɌɫ ɎɧɑɘɖɌ ɐɗɫ ɝɗɑɓɚ-

ɚɞɎɚɐɫɥɔɡ ɛɟɞɑɕ. Ȼɜɔəɢɔɛ ɜɌɍɚɞɧ ɜɟɣəɚɏɚ ɜɑ-

ɐɌɖɞɚɜɌ ɚɍɦɑɘɌ ɛɜɑɐɝɞɌɎɗɑə əɌ ɜɔɝɟəɖɑ 18. 

Ȼɜɔ ɠɚɜɘɔɜɚɎɌəɔɔ ɘɑɐɔɌɗɨəɚɏɚ ɖɜɌɫ 

ɖɚɝɞəɚɏɚ ɌɟɞɚɞɜɌəɝɛɗɌəɞɌɞɌ ɟɣɔɞɧɎɌɑɞɝɫ ɞɚə-

ɖɌɫ ɝɞɜɟɖɞɟɜɌ Ɏəɟɞɜɑəəɑɕ ɝɞɑəɖɔ ɏɗɌɓəɔɢɧ, Ɍ 

ɞɌɖɒɑ ɑɑ ɎɓɌɔɘɚɜɌɝɛɚɗɚɒɑəɔɑ ɝ ɛɚɗɚɝɞɫɘɔ ɜɑ-

ɤɑɞɣɌɞɚɏɚ ɗɌɍɔɜɔəɞɌ, ɣɞɚ ɎɌɒəɚ ɐɗɫ ɠɚɜɘɔɜɚ-

ɎɌəɔɫ ɘɑɐɔɌɗɨəɧɡ ɚɞɐɑɗɚɎ ɗɚɒɌ ɞɜɌəɝɛɗɌəɞɌɞɌ 

Ɏ ɜɌəɑ. Ƚ ɞɑɡəɔɣɑɝɖɚɕ ɞɚɣɖɔ ɓɜɑəɔɫ ɔəɞɜɌɚɛɑ-

ɜɌɢɔɚəəɚ ɛɚɛɧɞɖɌ Ɏɛɗɚɞəɟɪ ɛɜɔɍɗɔɓɔɞɨɝɫ ɖ 

Ɏɚɓɐɟɡɚəɚɝəɧɘ ɛɚɗɚɝɞɫɘ, ɚɞɏɜɌəɔɣɑəəɧɘ ɚɞ 

ɛɚɗɚɝɞɔ ɏɗɌɓəɔɢɧ ɝɗɔɓɔɝɞɚɕ ɚɍɚɗɚɣɖɚɕ, ɎɑɝɨɘɌ 

ɓɌɞɜɟɐəɔɞɑɗɨəɌ ɔ ɘɚɒɑɞ ɛɜɔɎɑɝɞɔ ɖ ɠɚɜɘɔɜɚ-

ɎɌəɔɪ əɑɒɑɗɌɞɑɗɨəɚɏɚ ɝɚɚɍɥɑəɔɫ ɝ ɜɑɤɑɞɣɌ-

ɞɧɘ ɗɌɍɔɜɔəɞɚɘ. Ȯ ɐɌəəɚɘ ɝɗɟɣɌɑ, ɫɎɗɫɪɥɔɘɝɫ 

ɝɖɚɜɑɑ ɔɝɖɗɪɣɑəɔɑɘ, ɜɑɗɨɑɠ ɔ ɞɚɗɥɔəɌ ɘɑɐɔ-

Ɍɗɨəɚɕ ɝɞɑəɖɔ ɛɚɓɎɚɗɫɑɞ ɝɐɑɗɌɞɨ ɩɞɚ ɍɑɓɚɛɌɝəɚ. 

ɃɌɥɑ ɒɑ ɛɜɔɡɚɐɔɞɝɫ Ɏɜɟɣəɟɪ ɟɖɚɜɌɣɔɎɌɞɨ ɘɑ-

ɐɔɌɗɨəɧɕ ɖɜɌɕ ɖɚɝɞəɚɏɚ ɌɟɞɚɞɜɌəɝɛɗɌəɞɌɞɌ ɐəɌ 

ɏɗɌɓəɔɢɧ ɑɥɑ əɌ ɩɞɌɛɑ ɎɔɜɞɟɌɗɨəɚɏɚ ɛɗɌəɔɜɚ-

ɎɌəɔɫ ɐɗɫ ɞɚɏɚ, ɣɞɚɍɧ ɝəɔɓɔɞɨ ɜɔɝɖ ɛɑɜɠɚɜɌ-

ɢɔɔ ɘɑɐɔɌɗɨəɚɕ ɝɞɑəɖɔ ɛɜɔ ɑɏɚ ɟɝɞɌəɚɎɖɑ. Ȯ 

ɌəɌɗɚɏɔɣəɚɘ ɐɌəəɚɘɟ ɝɗɟɣɌɑ, ɑɝɗɔ ɛɗɌəɔɜɟɑɞɝɫ 

ɛɜɔɘɑəɑəɔɑ Ɏɞɚɜɚɏɚ ɖɚɝɞəɚɏɚ ɌɟɞɚɞɜɌəɝɛɗɌəɞɌ-

ɞɌ əɌ ɘɑɐɔɌɗɨəɟɪ ɝɞɑəɖɟ ɏɗɌɓəɔɢɧ, əɑɓəɌɣɔ-

ɞɑɗɨəɚɑ ɟɖɚɜɚɣɑəɔɑ ɘɑɐɔɌɗɨəɚɏɚ ɖɜɌɫ Ɍɟɞɚ-

ɞɜɌəɝɛɗɌəɞɌɞɌ ɐəɌ ɏɗɌɓəɔɢɧ əɑ ɛɚɎɗɔɫɑɞ əɌ 

ɞɚɣəɚɝɞɨ ɐɚɝɞɔɒɑəɔɫ ɢɑɗɑɎɚɏɚ ɚɍɦɑɘɌ ɏɗɌɓəɔ-

ɢɧ. Ⱥɛɚɜəɧɑ ɠɟəɖɢɔɔ ɘɑɐɔɌɗɨəɚɏɚ ɖɜɌɫ 

ɞɜɌəɝɛɗɌəɞɌɞɌ əɑ ɫɎɗɫɪɞɝɫ ɚɝəɚɎɚɛɚɗɌɏɌɪɥɔ-

ɘɔ, əɌɗɔɣɔɑ ɞɚɣɑɖ ɚɛɚɜɧ ɞɜɌəɝɛɗɌəɞɌɞɌ Ɏ ɛɑ-

ɜɑɐəɔɡ, ɗɌɞɑɜɌɗɨəɧɡ ɔ ɐɔɝɞɌɗɨəɧɡ ɚɞɐɑɗɌɡ ɐɚ-

ɝɞɌɞɚɣəɚ ɐɗɫ ɚɍɑɝɛɑɣɑəɔɫ ɑɏɚ ɝɞɌɍɔɗɨəɚɝɞɔ, ɚɐ-

əɚɓəɌɣəɚɝɞɔ ɛɚɓɔɢɔɚəɔɜɚɎɌəɔɫ Ɏ ɜɌəɑ ɔ ɛɚɝɗɑ-

ɐɟɪɥɑɕ ɖɚəɝɚɗɔɐɌɢɔɔ. Ȯ ɜɑɓɟɗɨɞɌɞɑ ɩɞɌɛɚɎ ɘɚ-

ɐɑɗɔɜɚɎɌəɔɫ, Ɏ ɌɎɞɚɘɌɞɔɣɑɝɖɚɘ ɔ ɜɟɣəɚɘ ɜɑ-

ɒɔɘɌɡ, ɛɚɗɟɣɑəɌ ɎɔɜɞɟɌɗɨəɌɫ ɘɚɐɑɗɨ ɖɚɝɞəɚɏɚ 

ɞɜɌəɝɛɗɌəɞɌɞɌ, ɟɝɞɜɌəɫɪɥɑɏɚ ɐɑɠɑɖɞ ɐəɌ ɏɗɌɓ-

əɔɢɧ (ɜɔɝ. 19). ȸɚɐɑɗɔɜɚɎɖɌ ɠɔɖɝɔɜɟɪɥɑɏɚ ɔ 

ɛɚɓɔɢɔɚəɔɜɟɪɥɑɏɚ ɛɌɓɌ ɐɗɫ ɖɚɝɞəɚɏɚ Ɍɟɞɚ-

ɞɜɌəɝɛɗɌəɞɌɞɌ ɘɑɐɔɌɗɨəɚɕ ɝɞɑəɖɔ ɍɟɐɑɞ ɜɌɝ-

ɝɘɚɞɜɑəɌ ɐɌɗɑɑ. 

ȽɘɚɐɑɗɔɜɚɎɌəəɧɕ ɖɚɝɞəɧɕ ɌɟɞɚɞɜɌəɝ-

ɛɗɌəɞɌɞ ɎɚɓɎɜɌɥɌɑɞɝɫ Ɏ ɔɝɡɚɐəɚɑ ɐɚəɚɜɝɖɚɑ 

ɛɚɗɚɒɑəɔɑ. ȺɛɜɑɐɑɗɑəɌ ɜɑɌɗɨəɌɫ ɞɚɛɚɏɜɌɠɔɫ 

ɌɟɞɚɞɜɌəɝɛɗɌəɞɌɞɌ əɌ ɝɎɚɐɑ ɣɑɜɑɛɌ (ɜɔɝ. 20). 

Ⱥɞɖɗɚəɑəɔɑ ɚɞ ɜɌɝɣɑɞəɚɕ ɞɚɣɖɔ ɓɌɍɚɜɌ ɖɚɝɞəɚɏɚ 

ɌɟɞɚɞɜɌəɝɛɗɌəɞɌɞɌ əɑɔɓɍɑɒəɚ Ɏɗɔɫɑɞ əɌ ɔɓɘɑ-

əɑəɔɑ ɑɏɚ ɖɜɔɎɔɓəɧ ɔ ɘɚɒɑɞ ɛɚɝɗɟɒɔɞɨ ɛɜɔɣɔ-

əɚɕ ɛɚɏɜɑɤəɚɝɞɔ Ɏ ɛɜɚɝɞɜɌəɝɞɎɑəəɚɘ ɜɌɝɛɚɗɚ-

ɒɑəɔɔ ɞɚɣɖɔ əɌɔɍɚɗɨɤɑɏɚ ɝɍɗɔɒɑəɔɫ ɝ ɛɚɗɪ-

ɝɚɘ ɏɗɌɓəɚɏɚ ɫɍɗɚɖɌ ɔ, ɝɚɚɞɎɑɞɝɞɎɑəəɚ, əɌ Ɏɑɖ- 
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ȼɔɝ. 14 (Fig. 14) 

ȼɔɝ.14. ȽɑɏɘɑəɞɔɜɚɎɌəəɧɕ ɖɚɝɞəɧɕ ɍɗɚɖ 

əɌɜɟɒəɚɕ ɖɚɜɞɔɖɌɗɨəɚɕ ɛɗɌɝɞɔəɖɔ ɝɚ ɝɎɚɐɌ 

ɣɑɜɑɛɌ Ɏ Ɏɔɐɑ ɝɌɘɚɝɞɚɫɞɑɗɨəɚɏɚ ɘɌɞɑɘɌɞɔɣɑ-

ɝɖɚɏɚ ɚɍɦɑɖɞɌ, ɛɜɔɏɚɐəɚɏɚ ɐɗɫ ɐɌɗɨəɑɕɤɑɏɚ 

ɛɜɚɑɖɞəɚɏɚ ɘɚɐɑɗɔɜɚɎɌəɔɫ. 

Fig. 14. Segmented bone block of the outer cort i-

cal plate from the cranial vault in the form of an 

independent mathematical object, suitable for 

further design modeling.  

 

 

ȼɔɝ. 15 (Fig. 15) 

ȼɔɝ.15. ɉɞɌɛ ɛɑɜɑɘɑɥɑəɔɫ ɔ ɌɎɞɚɘɌɞɔɓɔɜɚ-

ɎɌəəɚɏɚ ɛɚɓɔɢɔɚəɔɜɚɎɌəɔɫ ɖɚɝɞəɚɏɚ ɍɗɚɖɌ Ɏ 

ɛɚɗɚɝɞɔ ɏɗɌɓəɔɢɧ (ɚɜɌəɒɑɎɧɘ ɢɎɑɞɚɘ ɚɍɚɓəɌ-

ɣɑə ɖɚɝɞəɧɕ ɌɟɞɚɏɜɌɠɞ, ɠɔɚɗɑɞɚɎɧɘ ð ɜɌɝ-

ɣɑɞəɌɫ ɛɗɚɝɖɚɝɞɨ). 

Fig. 15. The stage of movement and automated 

positioning of the bone bloc k in the cavity of the 

orbit. (orange color indicates a bone autograph, 

purple - the calculated plane).  

 

 

ȼɔɝ. 16 Ɍ (Fig. 16 Ɍ) 

 

ȼɔɝ. 16 ɍ (Fig. 16 Ɏ) 

ȼɔɝ. 16. ȼɑɓɟɗɨɞɌɞ ɖɚəɞɜɚɗɫ ɛɚɗɚɒɑəɔɫ ɖɚɝɞəɚɏɚ ɍɗɚɖɌ ɐəɌ ɏɗɌɓəɔɢɧ, ɛɜɔ ɓɑɜɖɌɗɨəɚɘ ɚɞɚɍɜɌɒɑəɔɔ 

ɐəɌ ɔəɞɌɖɞəɚɕ ɏɗɌɓəɔɢɧ əɌ ɛɚɎɜɑɒɐɑəəɟɪ. 

a ð ȶɚɜɚəɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ; b ð ɝɌɏɔɞɞɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ. Ⱥɛɜɑɐɑɗɫɑɞɝɫ ɞɚɣɖɌ ɘɌɖɝɔɘɌɗɨəɚɏɚ ɝɍɗɔɒɑəɔɫ ɝ ɛɚɗɪ-

ɝɚɘ ɏɗɌɓəɚɏɚ ɫɍɗɚɖɌ.  

Fig. 16.  The result of the control of the position of the bone block of the bottom of the eye so cket, with the 

mirror image of the bottom of the intact eye socket on the damaged eye socket.  

a ð coronal view; b ð sagittal view. The point of maximum closeness with the pole of the eyeball is determined.  
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ȼɔɝ. 17 (Fig. 17) 

ȼɔɝ. 17. ȼɑɓɟɗɨɞɌɞ ɌɎɞɚɘɌɞɔɓɔɜɚɎɌəəɚɏɚ ɩɞɌɛɌ 

ɘɚɐɑɗɔɜɚɎɌəɔɫ ɖɚɝɞəɚɏɚ ɌɟɞɚɞɜɌəɝɛɗɌəɞɌɞɌ. 

Fig. 17. The result of the automated stage of mo d-

eling the bone autograft.  

 

 

ȼɔɝ. 18 Ɍ (Fig. 18 Ɍ) 

 

ȼɔɝ. 18 ɍ (Fig. 18 Ɏ) 

ȼɔɝ. 18.  ȸɚɐɑɗɔɜɚɎɌəɔɑ ɌɟɞɚɞɜɌəɝɛɗɌəɞɌɞɌ Ɏɜɟɣəɟɪ ɛɜɔ ɛɚɘɚɥɔ ɜɑɐɌɖɞɚɜɌ ɚɍɦɑɘɌ Volume Edit 

(ɘɑɝɞɚ ɚɞɝɑɣɑəɔɫ ɖɚɝɞəɚɏɚ ɚɍɦɑɘɌ ɟɖɌɓɌəɚ ɓɑɗɑəɚɕ ɗɔəɔɑɕ). 

Fig. 18.   Manually modeling the autograft using the Volume Edit Volume Editor. (the location of the bone 

volume is indicated by a green line).  

 

ȼɔɝ. 19 (Fig. 19) 

ȼɔɝ.19. ȾɜɑɡɘɑɜəɌɫ ɘɚɐɑɗɨ ɖɚɝɞəɚɏɚ Ɍɟɞɚ-

ɞɜɌəɝɛɗɌəɞɌɞɌ ɐəɌ ɏɗɌɓəɔɢɧ. 

Fig. 19.  Three-dimensional model of the bone a u-

tograft of the bottom of the eye socket.  

 

 

ȼɔɝ. 20 Ɍ (Fig. 20 Ɍ) 

 

ȼɔɝ. 20 ɍ (Fig. 20 Ɏ) 

ȼɔɝ. 20.   ȾɚɛɚɏɜɌɠɔɫ ɖɚɝɞəɚɏɚ ɌɟɞɚɞɜɌəɝɛɗɌəɞɌɞɌ əɌ ɝɎɚɐɑ ɣɑɜɑɛɌ (ɟɖɌɓɌəɚ ɖɜɌɝəɧɘ ɢɎɑɞɚɘ). 

Fig. 20.    Topography of the bone autograft on the cranial vault (indicated in red).  
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ɞɚɜ ɔ ɝɞɑɛɑəɨ ɜɑɛɚɓɔɢɔɔ ɏɗɌɓəɚɏɚ ɫɍɗɚɖɌ Ɏ ɢɑ-

ɗɚɘ. 

Ȼɚ ɌəɌɗɚɏɔɣəɚɕ ɞɑɡəɚɗɚɏɔɔ Ɏɧɛɚɗəɫɑɞɝɫ 

ɎɔɜɞɟɌɗɨəɧɕ ɓɌɍɚɜ ɖɚɝɞəɚɏɚ ɍɗɚɖɌ ɐɗɫ ɜɑɖɚə-

ɝɞɜɟɖɢɔɔ ɘɑɐɔɌɗɨəɚɕ ɝɞɑəɖɔ, ɜɌɝɣɑɞ ɢɑɗɑɎɚɕ 

ɛɗɚɝɖɚɝɞɔ ɜɌɝɛɚɗɚɒɑəɔɫ ɖɚɝɞəɚɏɚ ɌɟɞɚɞɜɌəɝ-

ɛɗɌəɞɌɞɌ ɘɑɐɔɌɗɨəɚɕ ɝɞɑəɖɔ, ɎɔɜɞɟɌɗɨəɚɑ ɚɞɐɑ-

ɗɑəɔɑ əɌɜɟɒəɚɕ ɖɚɜɞɔɖɌɗɨəɚɕ ɛɗɌɝɞɔəɖɔ ɔ ɑɑ 

ɛɑɜɑəɚɝ Ɏ ɛɚɗɚɝɞɨ ɏɗɌɓəɔɢɧ ɔ ɓɌɞɑɘ ɛɚɓɔɢɔɚ-

əɔɜɚɎɌəɔɑ Ɏ ɝɚɚɞɎɑɞɝɞɎɔɔ ɝ ɜɌɝɣɑɞəɚɕ ɛɗɚɝɖɚ-

ɝɞɨɪ. Ȱɚɛɚɗəɔɞɑɗɨəɚ ɛɜɚɎɚɐɔɞɝɫ ɖɚɜɜɑɖɞɔɜɚɎ-

ɖɌ ɛɗɚɝɖɚɝɞɔ ɌɟɞɚɞɜɌəɝɛɗɌəɞɌɞɌ ɝ ɟɣɑɞɚɘ ɞɚɣɖɔ 

ɘɌɖɝɔɘɌɗɨəɚɏɚ ɝɍɗɔɒɑəɔɫ ɝ ɩɖɎɌɞɚɜɚɘ ɏɗɌɓəɚɏɚ 

ɫɍɗɚɖɌ (ɜɔɝ. 21). 

Ȼɚɝɗɑ ɚɛɜɑɐɑɗɑəɔɫ ɛɗɚɝɖɚɝɞɔ ɞɜɌəɝɛɗɌə-

ɞɌɞɌ ɛɚ ɌəɌɗɚɏɔɣəɚɕ ɞɑɡəɚɗɚɏɔɔ Ɏɧɛɚɗəɫɑɞɝɫ 

ɌɎɞɚɘɌɞɔɓɔɜɚɎɌəəɚɑ ɘɚɐɑɗɔɜɚɎɌəɔɑ ɑɏɚ ɖɜɌɑɎ ð 

ɟɐɌɗɫɑɞɝɫ Ɏɑɝɨ ɚɍɦɑɘ ɖɚɝɞəɚɏɚ ɍɗɚɖɌ, ɛɑɜɑɝɑɖɌ-

ɪɥɔɕɝɫ ɝ ɘɚɐɑɗɨɪ ɏɗɌɓəɔɢɧ. ȹɌ ɜɔɝɟəɖɑ 22 

ɚɞɚɍɜɌɒɑə ɜɑɓɟɗɨɞɌɞ ɩɞɚɏɚ ɩɞɌɛɌ, Ɍ ɞɌɖɒɑ ɎɓɌɔ-

ɘɚɜɌɝɛɚɗɚɒɑəɔɑ ɐɎɟɡ ɌɟɞɚɞɜɌəɝɛɗɌəɞɌɞɚɎ Ɏ 

ɛɜɚɝɞɜɌəɝɞɎɑ. 

ȾɌɖ ɖɌɖ əɑɚɍɡɚɐɔɘɚ ɟɣɑɝɞɨ əɑ ɞɚɗɨɖɚ 

ɖɚɝɞəɧɑ ɏɜɌəɔɢɧ ɏɗɌɓəɔɢɧ, əɚ ɔ ɜɌɝɛɚɗɌɏɌɪ-

ɥɔɑɝɫ Ɏ ɐɌəəɚɕ ɚɍɗɌɝɞɔ ɌəɌɞɚɘɔɣɑɝɖɔɑ ɝɞɜɟɖ-

ɞɟɜɧ, ɞɚ ɐɌɗɨəɑɕɤɑɑ ɘɚɐɑɗɔɜɚɎɌəɔɑ Ɏɧɛɚɗəɫ-

ɑɞɝɫ Ɏɜɟɣəɟɪ ɛɜɔ ɛɚɘɚɥɔ ɜɑɐɌɖɞɚɜɌ ɚɍɦɑɘɌ. 

ȿɐɌɗɫɑɞɝɫ ɚɍɦɑɘ Ɍɟɞɚɖɚɝɞɔ ɔɓ ɚɍɗɌɝɞɔ ɛɜɚɡɚɒ-

ɐɑəɔɫ ɝɗɑɓɚɚɞɎɚɐɫɥɔɡ ɛɟɞɑɕ. Ȯ ɐɌəəɚɘ ɖɗɔəɔ-

ɣɑɝɖɚɘ ɝɗɟɣɌɑ ɖɚɝɞəɧɕ ɌɟɞɚɞɜɌəɝɛɗɌəɞɌɞ ɛɜɌɖ-

ɞɔɣɑɝɖɔ əɑ ɛɑɜɑɝɑɖɌɑɞɝɫ ɝɚ ɝɗɑɓɚɚɞɎɚɐɫɥɔɘɔ 

ɛɟɞɫɘɔ ɔ ɝɚɝɟɐɔɝɞɚ-əɑɜɎəɧɘɔ ɖɚɘɛɗɑɖɝɌɘɔ, 

ɛɚɞɚɘɟ ɖɚɝɞəɧɕ ɌɟɞɚɞɜɌəɝɛɗɌəɞɌɞ ɝɚ ɝɞɌɐɔɔ 

ɌɎɞɚɘɌɞɔɓɔɜɚɎɌəəɚɏɚ ɘɚɐɑɗɔɜɚɎɌəɔɫ ɛɜɌɖɞɔ-

ɣɑɝɖɔ ɍɑɓ ɔɓɘɑəɑəɔɕ ɍɟɐɑɞ ɟɝɞɌəɚɎɗɑə əɌ ɘɑɝɞɚ 

ɘɑɐɔɌɗɨəɚɕ ɝɞɑəɖɔ ɏɗɌɓəɔɢɧ.  

Ƚɗɑɐɟɪɥɔɘ ɩɞɌɛɚɘ ɠɚɜɘɔɜɟɑɞɝɫ ɛɚɓɔɢɔ-

ɚəɔɜɟɪɥɔɕ ɔ ɠɔɖɝɔɜɟɪɥɔɕ ɛɌɓ ɌɟɞɚɞɜɌəɝ-

ɛɗɌəɞɌɞɌ, ɟɝɞɜɌəɫɪɥɑɏɚ ɐɑɠɑɖɞ ɐəɌ ɏɗɌɓəɔɢɧ 

ɐɗɫ ɞɜɌəɝɛɗɌəɞɌɞɌ əɌ ɘɑɐɔɌɗɨəɟɪ ɝɞɑəɖɟ. Ȱɗɫ 

ɩɞɚɏɚ ɖɚɝɞəɧɑ ɛɗɌɝɞɔəɖɔ ɎɔɓɟɌɗɔɓɔɜɚɎɌəɧ ɚɞ-

ɐɑɗɨəɚ ɚɞ ɚɍɥɑɕ ɘɚɐɑɗɔ ɞɌɖ, ɣɞɚ ɌɟɞɚɞɜɌəɝ-

ɛɗɌəɞɌɞ ɐəɌ ɚɞɚɍɜɌɒɑə ɠɌəɞɚɘəɚ, ɞɚ ɑɝɞɨ ɞɌ-

ɖɔɘ ɚɍɜɌɓɚɘ, ɣɞɚ ɎɔɓɟɌɗɨəɚ ɎɔɐəɌ ɑɏɚ ɞɜɑɡɘɑɜ-

əɌɫ ɖɚəɠɔɏɟɜɌɢɔɫ, əɚ ɠɟəɖɢɔɫ ɔəɝɞɜɟɘɑəɞɌ-

ɜɑɐɌɖɞɚɜɌ ɚɍɦɑɘɌ VolumeEdit  əɌ əɑɏɚ əɑ ɜɌɝ-

ɛɜɚɝɞɜɌəɫɑɞɝɫ. ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɚə ɝɗɟɒɔɞ Ɏɔɓɟ-

Ɍɗɨəɧɘ ɚɜɔɑəɞɔɜɚɘ ɔ əɑ ɛɚɐɎɑɜɒɑə Ɏɚɓɐɑɕ-

ɝɞɎɔɪ ɜɑɐɌɖɞɚɜɌ. Ȯ ɛɜɚɑɖɢɔɔ ɛɗɚɝɖɚɝɞɔ Ɍɟɞɚ-

ɞɜɌəɝɛɗɌəɞɌɞɌ ɐəɌ ɏɗɌɓəɔɢɧ ɛɜɔ ɛɚɘɚɥɔ ɜɟɣ-

əɚɏɚ ɜɑɐɌɖɞɚɜɌ ɚɍɦɑɘɌ ɛɜɚɎɑɐɑəɌ ɗɔəɔɫ, ɐɑɗɫ-

ɥɌɫ ɑɏɚ ɞɚɗɥɔəɟ ɛɚɛɚɗɌɘ ɔ ɛɚ ɖɚɞɚɜɚɕ ɓɌɞɑɘ 

ɝɠɚɜɘɔɜɚɎɌə əɔɒəɔɕ ɖɜɌɕ ɌɟɞɚɞɜɌəɝɛɗɌəɞɌɞɌ 

ɘɑɐɔɌɗɨəɚɕ ɝɞɑəɖɔ (ɜɔɝ. 23). ȰɌɗɑɑ Ɏ ɌɎɞɚɘɌɞɔ-

ɣɑɝɖɚɘ ɜɑɒɔɘɑ ɔɓ ɚɍɦɑɘɌ ɌɟɞɚɞɜɌəɝɛɗɌəɞɌɞɌ 

ɐəɌ ɏɗɌɓəɔɢɧ ɟɐɌɗɫɑɞɝɫ ɚɍɦɑɘ ɛɑɜɑɝɑɖɌɪɥɑɏɚ-

ɝɫ ɝ əɔɘ əɔɒəɑɏɚ ɖɜɌɫ ɌɟɞɚɞɜɌəɝɛɗɌəɞɌɞɌ ɘɑ-

ɐɔɌɗɨəɚɕ ɝɞɑəɖɔ. Ȼɜɔ ɛɚɘɚɥɔ ɜɑɐɌɖɞɚɜɌ ɚɍɦɑ-

ɘɌ Ɏɜɟɣəɟɪ ɌɐɌɛɞɔɜɟɪɞɝɫ Ɏɑɜɡəɔɕ, ɐɔɝɞɌɗɨ-

əɧɕ ɔ ɛɑɜɑɐəɔɕ ɖɜɌɫ ɌɟɞɚɞɜɌəɝɛɗɌəɞɌɞɌ. ȿɐɌ-

ɗɫɪɞɝɫ ɞɚəɖɔɑ ɠɜɌɏɘɑəɞɧ ɖɚɝɞɔ, ɖɚɞɚɜɧɑ əɑ 

əɑɝɟɞ ɛɗɌɝɞɔɣɑɝɖɚɕ, ɛɚɓɔɢɔɚəɔɜɟɪɥɑɕ ɔ ɠɔɖ-

ɝɌɢɔɚəəɚɕ əɌɏɜɟɓɖɔ, Ɍ ɞɌɖɒɑ əɑɔɓɍɑɒəɚ ɍɟɐɟɞ 

ɛɚɞɑɜɫəɧ əɌ ɩɞɌɛɑ ɝɚɓɐɌəɔɫ ɝɞɑɜɑɚɗɔɞɚɏɜɌɠɔ-

ɣɑɝɖɚɏɚ ɤɌɍɗɚəɌ.  

ȹɌ ɜɔɝɟəɖɑ 24 ɛɜɑɐɝɞɌɎɗɑəɚ ɛɜɚɝɞɜɌə-

ɝɞɎɑəəɚɑ ɎɓɌɔɘɚɜɌɝɛɚɗɚɒɑəɔɑ ɖɚɝɞəɧɡ Ɍɟɞɚ-

ɞɜɌəɝɛɗɌəɞɌɞɚɎ.  

Ⱥɛɜɑɐɑɗɫɑɞɝɫ ɞɚɛɚɏɜɌɠɔɫ ɖɚɝɞəɧɡ Ɍɟɞɚ-

ɞɜɌəɝɛɗɌəɞɌɞɚɎ əɌ 3d-ɜɑɖɚəɝɞɜɟɖɢɔɔ ɝɎɚɐɌ ɣɑ-

ɜɑɛɌ ɐɗɫ ɔəɞɜɌɚɛɑɜɌɢɔɚəəɚɏɚ ɛɚɓɔɢɔɚəɔɜɚɎɌ-

əɔɫ ɝɞɑɜɑɚɗɔɞɚɏɜɌɠɔɣɑɝɖɔɡ ɤɌɍɗɚəɚɎ ɛɜɔ ɔɡ 

ɓɌɍɚɜɑ (ɜɔɝ. 25). 

ȺɖɚəɣɌɞɑɗɨəɧɘ ɩɞɌɛɚɘ ɎɔɜɞɟɌɗɨəɚɏɚ ɛɗɌ-

əɔɜɚɎɌəɔɫ ɫɎɗɫɑɞɝɫ ɖɚəɎɑɜɞɌɢɔɫ ɞɜɑɡɘɑɜəɧɡ 

ɘɚɐɑɗɑɕ Ɏ ɠɌɕɗɧ ɐɗɫ 3d-ɛɑɣɌɞɔ ɔ ɐɌɗɨəɑɕɤɑɑ 

ɔɓɏɚɞɚɎɗɑəɔɑ ɝɞɑɜɑɚɗɔɞɚɏɜɌɠɔɣɑɝɖɔɡ ɤɌɍɗɚəɚɎ.  

ȺɝəɚɎəɧɑ ɩɞɌɛɧ ɚɛɑɜɌɢɔɔ.  

ȻɑɜɎɧɘ ɩɞɌɛɚɘ Ɏɧɛɚɗəɫɑɞɝɫ ɓɌɍɚɜ ɔ ɘɚ-

ɐɑɗɔɜɚɎɌəɔɑ ɖɚɝɞəɧɡ ɌɟɞɚɞɜɌəɝɛɗɌəɞɌɞɚɎ, ɜɌɓ-

ɘɑɜɧ ɔ ɖɚəɠɔɏɟɜɌɢɔɫ ɖɚɞɚɜɧɡ ɓɌɜɌəɑɑ ɔ ɞɚɣəɚ 

ɜɌɝɝɣɔɞɌəɧ. Ȼɚɝɗɑ Ɏɧɛɚɗəɑəɔɫ ɐɚɝɞɟɛɌ əɌ ɝɎɚɐ 

ɣɑɜɑɛɌ ɛɜɚɔɓɎɑɐɑə ɓɌɍɚɜ ɖɚɝɞəɧɡ ɌɟɞɚɞɜɌəɝ-

ɛɗɌəɞɌɞɚɎ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɔəɞɜɌɚɛɑɜɌɢɔɚə-

əɧɡ ɝɞɑɜɑɚɗɔɞɚɏɜɌɠɔɣɑɝɖɔɡ ɤɌɍɗɚəɚɎ (ɜɔɝ. 25, 

26).  

ȰɌɗɑɑ Ɏɧɛɚɗəɑəɚ ɔɡ ɘɚɐɑɗɔɜɚɎɌəɔɑ Ɏ ɝɚ-

ɚɞɎɑɞɝɞɎɔɔ ɝ ɖɚəɠɔɏɟɜɌɢɔɑɕ ɤɌɍɗɚəɚɎ ɔ ɛɜɔ-

ɛɌɝɚɎɖɌ əɌ ɝɞɑɜɑɚɗɔɞɚɏɜɌɠɔɣɑɝɖɚɕ ɘɚɐɑɗɔ ɣɑ-

ɜɑɛɌ (ɜɔɝ. 27). 

ȻɚɝɜɑɐɝɞɎɚɘ ɞɜɌəɝɖɚəɦɪəɖɞɔɎɌɗɨəɚɏɚ 

ɜɌɓɜɑɓɌ Ɏɧɛɚɗəɑə ɐɚɝɞɟɛ ɖ ɎɚɝɝɞɌəɌɎɗɔɎɌɑɘɧɘ 

ɚɞɐɑɗɌɘ ɏɗɌɓəɔɢɧ. ȺɞɘɑɣɌɑɞɝɫ ɛɌɞɚɗɚɏɔɣɑɝɖɚɑ 

ɝɚɚɍɥɑəɔɑ ɛɚɗɚɝɞɔ ɏɗɌɓəɔɢɧ ɝ ɛɚɗɚɝɞɨɪ Ɏɑɜɡ-

əɑɣɑɗɪɝɞəɚɏɚ ɝɔəɟɝɌ, Ɏ Ɏɔɐɟ ɔɘɑɪɥɑɏɚɝɫ ɚɍ-

ɤɔɜəɚɏɚ ɐɑɠɑɖɞɌ ɐəɌ ɏɗɌɓəɔɢɧ. ȽɠɚɜɘɔɜɚɎɌəɚ 

ɎɚɝɛɜɔəɔɘɌɪɥɑɑ ɗɚɒɑ ɐɗɫ ɌɟɞɚɞɜɌəɝɛɗɌəɞɌɞɚɎ 

ɐəɌ ɔ ɘɑɐɔɌɗɨəɚɕ ɝɞɑəɖɔ ɏɗɌɓəɔɢɧ. ȶɚɝɞəɧɑ 

ɌɟɞɚɞɜɌəɝɛɗɌəɞɌɞɧ ɟɝɞɌəɚɎɗɑəɧ Ɏ Ɏɚɝɛɜɔəɔ-

ɘɌɪɥɑɑ ɗɚɒɑ Ɏ ɝɚɚɞɎɑɞɝɞɎɔɔ ɝ ɎɔɜɞɟɌɗɨəɚɕ ɘɚ-

ɐɑɗɨɪ. Ȼɚɗɚɒɑəɔɑ ɌɟɞɚɞɜɌəɝɛɗɌəɞɌɞɚɎ ɝɞɌɍɔɗɨ-

əɚɑ, ɠɔɖɝɌɢɔɔ əɑ ɞɜɑɍɟɑɞ. ȼɌəɌ ɟɤɔɞɌ ɛɚɝɗɚɕ-

əɚ. 

 Ȯ ɜɌəəɑɘ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɘ ɛɑɜɔɚɐɑ 

ɎɧɛɚɗəɑəɌ ɖɚəɞɜɚɗɨəɌɫ ȶȷȶȾ, ɣɞɚ ɞɌɖɒɑ ɔə-

ɠɚɜɘɌɞɔɎəɚ ɐɗɫ ɚɛɜɑɐɑɗɑəɔɫ ɛɚɗɚɒɑəɔɫ Ɍɟɞɚ-

ɞɜɌəɝɛɗɌəɞɌɞɚɎ (ɜɔɝ. 28). 

Ȯəɑɤəɔɕ Ɏɔɐ ɛɌɢɔɑəɞɌ Ɏ ɜɌəəɑɘ ɛɚɝɗɑ-

ɚɛɑɜɌɢɔɚəəɚɘ ɛɑɜɔɚɐɑ (ɜɔɝ. 29), ɚɞɘɑɣɌɑɞɝɫ 

ɚɝɞɌɞɚɣəɧɕ ɖɚɗɗɌɞɑɜɌɗɨəɧɕ ɚɞɑɖ Ɏ ɚɍɗɌɝɞɔ 

ɚɛɑɜɌɞɔɎəɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ. 

Ƀɑɜɑɓ 8 ɘɑɝɫɢɑɎ ɛɌɢɔɑəɞɖɌ ɛɚɎɞɚɜəɚ ɖɚə-

ɝɟɗɨɞɔɜɚɎɌəɌ, ɎɧɛɚɗəɑəɌ ɖɚəɞɜɚɗɨəɌɫ ȸȽȶȾ. 

(ȼɔɝ. 30, 31). 

ȼɑɓɟɗɨɞɌɞɧ ɔ ɔɡ ɚɍɝɟɒɐɑəɔɑ. 

Ȼɜɔ ɓəɌɣɔɞɑɗɨəɚɕ ɝɞɑɛɑəɔ ɝɘɑɥɑəɔɫ 

ɠɜɌɏɘɑəɞɚɎ ɝɖɟɗɚɏɗɌɓəɔɣəɚɏɚ ɖɚɘɛɗɑɖɝɌ Ɏɚɓ-

əɔɖɌɪɞ ɛɚɖɌɓɌəɔɫ ɐɗɫ ɜɑɛɚɓɔɢɔɔ ɔ ɘɑɞɌɗɗɚ-

ɚɝɞɑɚɝɔəɞɑɓɌ. Ȯ ɍɚɗɨɤɔəɝɞɎɑ ɝɗɟɣɌɑɎ ɎɧɜɌɒɑə-

əɚɑ ɝɘɑɥɑəɔɑ ɠɜɌɏɘɑəɞɚɎ ɝɖɟɗɚɎɚɕ ɖɚɝɞɔ ɛɜɔ- 
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ȼɔɝ. 21 Ɍ (Fig. 21 Ɍ) 

 

ȼɔɝ. 21 ɍ (Fig. 21 Ɏ) 

ȼɔɝ. 21. ȼɑɓɟɗɨɞɌɞ ɖɚəɞɜɚɗɫ ɛɚɗɚɒɑəɔɫ ɖɚɝɞəɚɏɚ ɍɗɚɖɌ ɘɑɐɔɌɗɨəɚɕ ɝɞɑəɖɔ, ɛɜɔ ɓɑɜɖɌɗɨəɚɘ ɚɞɚɍ-

ɜɌɒɑəɔɔ ɓɐɚɜɚɎɚɕ ɏɗɌɓəɔɢɧ əɌ ɛɚɎɜɑɒɐɑəəɟɪ. 

a ð ɌɖɝɔɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ, b ð ɖɚɜɚəɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ. Ⱥɛɜɑɐɑɗɫɑɞɝɫ ɞɚɣɖɌ ɘɌɖɝɔɘɌɗɨəɚɏɚ ɝɍɗɔɒɑəɔɫ ɝ ɩɖɎɌ-

ɞɚɜɚɘ ɏɗɌɓəɚɏɚ ɫɍɗɚɖɌ. 

Fig. 21. Result of monitoring the position of the bone block o f the medial wall, when mirroring the healthy 

eye socket to the damaged orbital wall.  

a ð axial view; b ð coronal view. The point of maximum closeness with the equator of the eyeball is determined.  

 

ȼɔɝ. 22 Ɍ (Fig. 22 Ɍ) 

 

ȼɔɝ. 22 ɍ (Fig. 22 Ɏ) 

ȼɔɝ. 22. ȼɑɓɟɗɨɞɌɞ ɩɞɌɛɌ ɌɎɞɚɘɌɞɔɓɔɜɚɎɌəəɚɏɚ ɘɚɐɑɗɔɜɚɎɌəɔɫ ɖɚɝɞəɚɏɚ ɌɟɞɚɞɜɌəɝɛɗɌəɞɌɞɌ ɘɑ-

ɐɔɌɗɨəɚɕ ɝɞɑəɖɔ ɏɗɌɓəɔɢɧ. 

Ƚɔəɔɘ ɢɎɑɞɚɘ ɚɞɚɍɜɌɒɑəɌ ɖɚəɑɣəɌɫ ɠɚɜɘɌ ɌɟɞɚɞɜɌəɝɛɗɌəɞɌɞɌ, ɎɛɔɝɌəəɌɫ Ɏ ɛɗɚɝɖɚɝɞɨ Ɏɝɑɕ ɘɑɐɔɌɗɨəɚɕ ɓɌɏɚ-

ɞɚɎɖɔ Ɏ ɛɚɗɚɝɞɔ ɏɗɌɓəɔɢɧ (a) ɔ ɛɜɚɝɞɜɌəɝɞɎɑ (b). 

Fig . 22. The result of the stage of automated modeling of the bone autograft of the medial wall of the orbit.  

Blue shows the final shape of the autograft, inscribed in the plane of the entire medial preform in the cavity of the 

orbit (a) and space (b).  

 

ȼɔɝ. 23 Ɍ (Fig. 23 Ɍ) 

 

ȼɔɝ. 23 ɍ (Fig. 23 Ɏ) 

ȼɔɝ. 23.  a ð ɀɚɜɘɔɜɚɎɌəɔɑ ɠɔɖɝɔɜɟɪɥɑɏɚ ɛɌɓɌ ɖɚɝɞəɚɏɚ ɌɟɞɚɞɜɌəɝɛɗɌəɞɌɞɌ ɐəɌ ɏɗɌɓəɔɢɧ ɔ ɖɜɌ-

ɑɎ ɘɑɐɔɌɗɨəɚɏɚ ɌɟɞɚɞɜɌəɝɛɗɌəɞɌɞɌ; b ð ɖɚəɑɣəɧɕ ɜɑɓɟɗɨɞɌɞ ɘɌəɔɛɟɗɫɢɔɔ. 

Fig. 23.  a - Formation of the fixing groove of th e bone autograft of the bottom of the orbit and the edges 

of the medial autograft; b ð the final result of the manipulation.  
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ȼɔɝ. 24 Ɍ (Fig. 24 Ɍ) 

 

ȼɔɝ. 24 ɍ (Fig. 24 Ɏ) 

ȼɔɝ. 24. a ð ȺɖɚəɣɌɞɑɗɨəɧɕ Ɏɔɐ ɖɚɝɞəɧɡ ɌɟɞɚɞɜɌəɝɛɗɌəɞɌɞɚɎ Ɏ ɛɜɚɝɞɜɌəɝɞɎɑ; b ð Ɏ ɛɚɗɚɝɞɔ ɏɗɌɓ-

əɔɢɧ. 

Fig. 24.   a ð final form of bone autografts in space; b ð in the cavity of the orbit.  

 

ȼɔɝ. 25 (Fig. 25) 

ȼɔɝ. 25. ȾɚɛɚɏɜɌɠɔɫ ɖɚɝɞəɧɡ ɌɟɞɚɞɜɌəɝɛɗɌəɞɌ-

ɞɚɎ ɘɑɐɔɌɗɨəɚɕ ɝɞɑəɖɔ ɔ ɐəɌ ɏɗɌɓəɔɢɧ əɌ ɝɎɚɐɑ 

ɣɑɜɑɛɌ (ɚɍɚɓəɌɣɑəɧ ɖɜɌɝəɧɘ ɢɎɑɞɚɘ). 

Fig. 25. Topography of the bone autografts of the 

medial wall and the bottom of the eye socket on 

the cranial vault (marked in red).  

 

 

ȼɔɝ. 26 Ɍ (Fig. 26 Ɍ) 

 

ȼɔɝ. 26 ɍ (Fig. 26 Ɏ) 

ȼɔɝ. 26.  ɀɚɞɚɏɜɌɠɔɔ. 

ȳɌɍɚɜ ɖɚɝɞəɧɡ ɌɟɞɚɞɜɌəɝɛɗɌəɞɌɞɚɎ ɝ ɛɜɔɘɑəɑəɔɑɘ ɝɞɑɜɑɚɗɔɞɚɏɜɌɠɔɣɑɝɖɔɡ ɤɌɍɗɚəɚɎ.  

Fig. 26.  Photo.  

Sampling the bone autografts using stereolithographic patterns.  
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ȼɔɝ. 27 (Fig. 27) 

ȼɔɝ. 27. ɀɚɞɚɏɜɌɠɔɫ. 

ȻɜɔɛɌɝɚɎɖɌ ɖɚɝɞəɧɡ ɌɟɞɚɞɜɌəɝɛɗɌəɞɌɞɚɎ əɌ ɝɞɑ-

ɜɑɚɗɔɞɚɏɜɌɠɔɣɑɝɖɚɕ ɘɚɐɑɗɔ. 

Fig. 27. Photo.  

Adaptation of bo ne autografts on a stereolithographic 

model.  

 

 

ȼɔɝ. 28 Ɍ (Fig. 28 Ɍ) 

 

ȼɔɝ. 28 ɍ (Fig. 28 Ɏ) 

 

ȼɔɝ. 28 Ɏ (Fig. 28 ɝ) 

ȼɔɝ. 28. ȶɚəɞɜɚɗɨəɌɫ ȶȷȶȾ Ɏ ɜɌəəɑɘ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɘ ɛɑɜɔɚɐɑ. 

a ð 3D - ɜɑɖɚəɝɞɜɟɖɢɔɫ; b ð ɌɖɝɔɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ; c ð ɝɌɏɔɞɞɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ. 

Fig. 28. Control CBCT in the early postoperative period.  

a - 3D -reconstruction; b ð axial view; c ð sagittal view.  

 

ȼɔɝ. 29 Ɍ (Fig. 29 Ɍ) 

 

ȼɔɝ. 29 ɍ (Fig. 29 Ɏ) 

 

ȼɔɝ. 29 Ɏ (Fig. 29 ɝ) 

ȼɔɝ. 29. ɀɚɞɚɏɜɌɠɔɔ. Ȯəɑɤəɔɕ Ɏɔɐ ɛɌɢɔɑəɞɖɔ Ɏ ɜɌəəɑɘ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɘ ɛɑɜɔɚɐɑ. 

Ɍ ð ȬəɠɌɝ; b ð ɛɚɗɟɛɜɚɠɔɗɨ ɝɗɑɎɌ; c ð ɛɚɐɍɚɜɚɐɚɣəɚ-ɗɚɍəɌɫ ɛɜɚɑɖɢɔɫ. 

Fig. 29. Photo. Appearance of the patient in the early postoperative period.  

a ð frontal view; b ð left half -profile; c - chin -frontal view.  
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ȼɔɝ. 30 Ɍ (Fig. 30 Ɍ) 

 

ȼɔɝ. 30 ɍ (Fig. 30 Ɏ) 

 

ȼɔɝ. 30 Ɏ (Fig. 30 ɝ) 

 

ȼɔɝ. 30 ɏ (Fig. 30 d) 

ȼɔɝ. 30. ȶɚəɞɜɚɗɨəɌɫ ȸȽȶȾ Ɏ ɚɞɐɌɗɑəəɚɘ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɘ ɛɑɜɔɚɐɑ. 

Ɍ ð ȾɜɑɡɘɑɜəɌɫ ɜɑɖɚəɝɞɜɟɖɢɔɫ; b ð ɝɌɏɔɞɞɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ; c ð ɖɚɜɚəɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ; d ð ɌɖɝɔɌɗɨəɌɫ ɛɗɚɝ-

ɖɚɝɞɨ. 

Fig. 30. Control MSCT in the remote postoperative period.  

a ð three -dimensional reconstruction; b ð sagittal view; c ð coronal view; d ð axial view.  

 

ȼɔɝ. 31 Ɍ (Fig. 31 Ɍ) 

 

ȼɔɝ. 31 ɍ (Fig. 31 Ɏ) 

 

ȼɔɝ. 31 Ɏ (Fig. 31 ɝ) 

ȼɔɝ. 31. ɀɚɞɚɏɜɌɠɔɔ.  

Ȯəɑɤəɔɕ Ɏɔɐ ɛɌɢɔɑəɞɌ Ɏ ɚɞɐɌɗɑəəɚɘ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɘ ɛɑɜɔɚɐɑ. Ɍ ð ȬəɠɌɝ; b ð ɛɚɗɟɛɜɚɠɔɗɨ ɝɗɑɎɌ; c ð ɛɚɐ-

ɍɚɜɚɐɚɣəɚ-ɗɚɍəɌɫ ɛɜɚɑɖɢɔɫ. 

Fig. 31. Photos. 

Appearance of the patient in the remote postoperative period. a ð frontal view; b ð left half -profile; c ð chin -frontal 

view.  
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Ɏɚɐɔɞ ɖ ɜɌɓɎɔɞɔɪ ɞɫɒɑɗɧɡ ɠɟəɖɢɔɚəɌɗɨəɧɡ 

əɌɜɟɤɑəɔɕ ɞɌɖɔɡ, ɖɌɖ ɚɏɜɌəɔɣɑəɔɑ ɚɞɖɜɧɎɌ-

əɔɫ ɜɞɌ, ɚɏɜɌəɔɣɑəɔɑ ɍɚɖɚɎɧɡ ɐɎɔɒɑəɔɕ əɔɒ-

əɑɕ ɣɑɗɪɝɞɔ. ȼɌəəɔɕ ɝɜɚɖ ɝ ɘɚɘɑəɞɌ ɞɜɌɎɘɧ 

(ɐɚ 4 əɑɐɑɗɨ) ɞɌɖɒɑ ɫɎɗɫɑɞɝɫ ɛɜɫɘɧɘ ɛɚɖɌɓɌəɔ-

ɑɘ ɖ Ɏɧɛɚɗəɑəɔɪ ɜɑɛɚɓɔɢɔɔ ɔ ɘɑɞɌɗɗɚɚɝɞɑɚ-

ɝɔəɞɑɓɌ ɖɚɝɞəɧɡ ɠɜɌɏɘɑəɞɚɎ. ȼɑɛɚɓɔɢɔɪ ɖɚɝɞ-

əɧɡ ɠɜɌɏɘɑəɞɚɎ əɌ ɜɌəəɔɡ ɔ ɛɚɓɐəɔɡ ɝɜɚɖɌɡ 

ɛɚɝɗɑ ɞɜɌɎɘɧ ɝɞɚɔɞ ɜɌɝɝɘɌɞɜɔɎɌɞɨ ɚɞɐɑɗɨəɚ ɛɚ 

ɛɜɔɣɔəɑ ɝɞɜɌɞɑɏɔɣɑɝɖɔ ɚɞɗɔɣɌɪɥɔɡɝɫ ɛɚɐɡɚ-

ɐɚɎ ɖ ɛɗɌəɔɜɚɎɌəɔɪ ɔ ɝɌɘɚɘɟ ɡɔɜɟɜɏɔɣɑɝɖɚɘɟ 

ɗɑɣɑəɔɪ. Ƚɗɚɒəɧɕ ɜɑɗɨɑɠ ɔ ɞɑɖɝɞɟɜɌ ɖɚɝɞəɧɡ 

ɚɞɗɚɘɖɚɎ əɌ ɜɌəəɔɡ ɝɜɚɖɌɡ ɛɚɝɗɑ ɞɜɌɎɘɧ ɔ, 

ɝɗɑɐɚɎɌɞɑɗɨəɚ, ɔɡ ɎɧɝɚɖɌɫ ɖɚəɏɜɟɩəɞəɚɝɞɨ ɛɜɔ 

ɜɑɛɚɓɔɢɔɔ ɛɚɓɎɚɗɫɑɞ Ɏɧɛɚɗəɔɞɨ ɞɚɣəɧɕ ɚɝɞɑɚ-

ɝɔəɞɑɓ. Ȯ ɖɚəɞɑɖɝɞɑ ɖɚɘɛɨɪɞɑɜəɚɏɚ ɛɗɌəɔɜɚɎɌ-

əɔɫ ɩɞɚ ɐɌɑɞ Ɏɚɓɘɚɒəɚɝɞɨ ɝ Ɏɧɝɚɖɚɕ ɞɚɣəɚɝɞɨɪ 

ɛɜɚɏəɚɓɔɜɚɎɌɞɨ ɜɑɓɟɗɨɞɌɞɧ ɚɛɑɜɌɢɔɔ, ɛɜɑɢɔɓɔ-

ɚəəɚ Ɏɧɣɔɝɗɔɞɨ ɜɌɓɘɑɜɧ ɔ ɖɚəɠɔɏɟɜɌɢɔɪ 

ɖɚɝɞəɧɡ ɌɟɞɚɞɜɌəɝɛɗɌəɞɌɞɚɎ. ȻɜɔəɢɔɛɔɌɗɨəɚ 

ɚɞɗɔɣɌɑɞɝɫ ɝɔɞɟɌɢɔɫ, ɖɚɏɐɌ ɝ ɘɚɘɑəɞɌ ɞɜɌɎɘɧ 

ɛɜɚɤɑɗ ɓəɌɣɔɞɑɗɨəɧɕ ɛɑɜɔɚɐ Ɏɜɑɘɑəɔ. ȶɚɝɞəɧɑ 

ɚɞɗɚɘɖɔ ɛɚɐɎɑɜɏɌɪɞɝɫ ɜɑɓɚɜɍɢɔɔ ɔ ɛɚɜɚɣəɚɕ 

ɖɚəɝɚɗɔɐɌɢɔɔ ɝ ɔɡ ɜɑɘɚɐɑɗɔɜɚɎɌəɔɑɘ. Ȯ ɞɌɖɔɡ 

ɝɔɞɟɌɢɔɫɡ ɖ ɜɑɛɚɓɔɢɔɔ ɛɜɔɍɑɏɌɪɞ ɞɚɗɨɖɚ Ɏ ɝɗɟ-

ɣɌɑ əɌɗɔɣɔɫ ɠɟəɖɢɔɚəɌɗɨəɧɡ əɌɜɟɤɑəɔɕ, Ɏɧ-

ɓɎɌəəɧɡ ɝɘɑɥɑəɔɑɘ ɖɚɝɞəɧɡ ɚɞɗɚɘɖɚɎ, ɖɚɞɚ-

ɜɧɑ ɍɧɗɔ ɚɛɔɝɌəɧ Ɏɧɤɑ. ȹɌɔɍɚɗɑɑ ɞɚɣəɧɘ 

ɛɜɚɞɚɖɚɗɚɘ ɛɜɑɐɚɛɑɜɌɢɔɚəəɚɏɚ ɛɗɌəɔɜɚɎɌəɔɫ 

ɔ ɗɑɣɑəɔɫ Ɏ ɞɌɖɔɡ ɝɗɟɣɌɫɡ ɫɎɗɫɑɞɝɫ ɝɚɓɐɌəɔɑ 

ɛɜɚɘɑɒɟɞɚɣəɧɡ ɝɞɑɜɑɚɗɔɞɚɏɜɌɠɔɣɑɝɖɔɡ ɤɌɍ-

ɗɚəɚɎ, ɚɛɜɑɐɑɗɫɪɥɔɡ ɛɚɓɔɢɔɚəəɧɑ ɛɌɜɌɘɑɞɜɧ 

ɜɑɛɚɓɔɢɔɔ. Ⱥɛɜɑɐɑɗɫɪɞɝɫ ɐɌəəɧɑ ɛɌɜɌɘɑɞɜɧ 

ɔəɐɔɎɔɐɟɌɗɨəɚ, ɔɝɡɚɐɫ ɔɓ ɝɗɑɐɟɪɥɔɡ ɠɌɖɞɚ-

ɜɚɎ: 

¶ ɝɞɑɛɑəɔ ɖɚɝɞəɚɕ ɜɑɓɚɜɍɢɔɔ ɚɞɗɚɘɖɚɎ 

(ɣɑɘ ɍɚɗɑɑ ɎɧɜɌɒɑəɌ ɜɑɓɚɜɍɢɔɫ, ɞɑɘ 

ɍɚɗɨɤɑ ɍɟɐɑɞ ɐɔɌɝɞɌɓ ɘɑɒɐɟ ɛɜɌɎɔɗɨəɚ 

ɜɑɛɚəɔɜɚɎɌəəɧɘɔ ɖɚɝɞəɧɘɔ ɠɜɌɏɘɑə-

ɞɌɘɔ) 

¶ ɝɏɗɌɒɑəəɚɝɞɔ ɜɑɗɨɑɠɌ ɖɚəɏɜɟɑəɞəɧɡ ɛɚ-

Ɏɑɜɡəɚɝɞɑɕ (ɣɑɘ ɝɔɗɨəɑɑ ɝɏɗɌɒɑə ɜɑɗɨɑɠ 

ɖɚəɏɜɟɑəɞəɧɡ ɛɚɎɑɜɡəɚɝɞɑɕ, ɞɑɘ ɘɑəɨɤɑ 

ɛɗɚɥɌɐɨ ɖɚəɝɚɗɔɐɌɢɔɔ ɚɞɗɚɘɖɚɎ ɔ ɖɚɗɔ-

ɣɑɝɞɎɚ ɎɔɓɟɌɗɨəɧɡ ɚɜɔɑəɞɔɜɚɎ Ɏ ɜɌəɑ) 

¶ əɑɔɓɍɑɒəɚɏɚ ɛɚɎɜɑɒɐɑəɔɫ ɛɚɜɚɣəɚ ɖɚə-

ɝɚɗɔɐɔɜɚɎɌəəɧɡ ɖɚɝɞəɧɡ ɠɜɌɏɘɑəɞɚɎ 

ɛɜɔ ɚɝɞɑɚɞɚɘɔɔ (ɤɔɜɔəɌ ɗɔəɔɔ ɚɝɞɑɚɞɚ-

ɘɔɔ), Ɍ ɞɌɖɒɑ ɛɜɔ Ɏɧɐɑɗɑəɔɔ ɔɡ ɔɓ ɜɟɍ-

ɢɚɎɧɡ ɞɖɌəɑɕ. 

Ƚ ɟɣɑɞɚɘ ɐɎɟɡ ɩɞɌɛɚɎ ɚɛɑɜɌɢɔɔ (ɜɑɛɚɓɔ-

ɢɔɔ ɝ ɛɚɝɗɑɐɟɪɥɔɘ ɚɝɞɑɚɝɔəɞɑɓɚɘ ɔ ɜɑɖɚə-

ɝɞɜɟɖɢɔɔ ɝɞɑəɚɖ ɏɗɌɓəɔɢɧ), ɛɗɌəɔɜɟɪɥɔɡɝɫ 

ɚɐəɚɘɚɘɑəɞəɚ ɐɗɫ ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɏɚ Ɏɧɛɚɗəɑ-

əɔɫ Ɏ ɞɑɣɑəɔɑ ɚɐəɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ ɎɚɓəɔɖɌɑɞ 

ɐɚɛɚɗəɔɞɑɗɨəɧɕ ɠɌɖɞɚɜ ɝɟɘɘɔɜɟɪɥɑɕɝɫ ɛɚ-

ɏɜɑɤəɚɝɞɔ. Ȯ ɗɪɍɚɘ ɝɗɟɣɌɑ, ɞɚɣəɚɝɞɨ ɛɜɚɏəɚɓɔ-

ɜɚɎɌəɔɫ ɘɑɞɚɐɌ ɚɞəɚɝɔɞɑɗɨəɚ ɚɐəɚɩɞɌɛəɚɕ ɚɛɑ-

ɜɌɢɔɔ (ɟɝɞɜɌəɑəɔɑ ɐɑɠɑɖɞɌ ɍɑɓ ɜɑɛɚɓɔɢɔɔ) Ɏ 

ɞɌɖɚɕ ɝɔɞɟɌɢɔɔ ɝəɔɒɌɑɞɝɫ. 

Ȱɗɫ ɍɚɗɑɑ ɞɚɣəɚɏɚ ɛɚəɔɘɌəɔɫ ɠɚɜɘɔɜɚɎɌ-

əɔɫ ɛɚɖɌɓɌəɔɕ ɔ ɛɜɚɞɔɎɚɛɚɖɌɓɌəɔɕ ɖ ɔɝɛɚɗɨ-

ɓɚɎɌəɔɪ ɞɚɏɚ ɔɗɔ ɔəɚɏɚ ɛɗɌɝɞɔɣɑɝɖɚɏɚ ɘɌɞɑɜɔɌ-

ɗɌ, Ɍ ɝɗɑɐɚɎɌɞɑɗɨəɚ, ɔ ɌɗɏɚɜɔɞɘɌ ɛɗɌəɔɜɚɎɌəɔɫ, 

ɝɗɑɐɟɑɞ ɜɌɝɝɘɚɞɜɑɞɨ ɛɚɐɜɚɍəɑɑ ɛɜɑɔɘɟɥɑɝɞɎɌ ɔ 

əɑɐɚɝɞɌɞɖɔ ɖɌɒɐɚɏɚ ɔɓ əɔɡ. Ⱥɝɚɍɑəəɚɝɞɔ ɛɗɌ-

əɔɜɚɎɌəɔɫ ɚɛɑɜɌɢɔɕ ɝ ɛɜɔɘɑəɑəɔɑɘ ɜɌɓɗɔɣəɧɡ 

ɛɗɌɝɞɔɣɑɝɖɔɡ ɘɌɞɑɜɔɌɗɚɎ ɔ ɞɌɖɞɔɖ ɗɑɣɑəɔɫ ɚɞ-

ɗɔɣɌɪɞɝɫ ɔ ɍɟɐɟɞ ɜɌɝɝɘɚɞɜɑəɧ ɚɞɐɑɗɨəɚ. 

ȶɚɝɞəɧɑ ɌɟɞɚɞɜɌəɝɛɗɌəɞɌɞɧ. 

ȼɌɝɥɑɛɗɑəəɧɕ ɖɚɜɞɔɖɌɗɨəɧɕ ɖɚɝɞəɧɕ 

ɌɟɞɚɞɜɌəɝɛɗɌəɞɌɞ ɝɚ ɝɎɚɐɌ ɣɑɜɑɛɌ.  

ȺɝəɚɎəɧɘ ɛɜɑɔɘɟɥɑɝɞɎɚɘ ɐɌəəɚɏɚ ɛɗɌ-

ɝɞɔɣɑɝɖɚɏɚ ɘɌɞɑɜɔɌɗɌ ɫɎɗɫɑɞɝɫ ɑɏɚ ɔɘɘɟəəɌɫ 

ɝɚɎɘɑɝɞɔɘɚɝɞɨ ɔ, ɝɚɚɞɎɑɞɝɞɎɑəəɚ, əɔɓɖɔɕ ɛɜɚ-

ɢɑəɞ ɎɚɝɛɌɗɔɞɑɗɨəɧɡ ɚɝɗɚɒəɑəɔɕ ɛɜɔ ɑɏɚ ɛɜɔ-

ɘɑəɑəɔɔ. Ȯ ɟɝɗɚɎɔɫɡ ɝɚɚɍɥɑəɔɫ ɛɚɗɚɝɞɔ ɏɗɌɓ-

əɔɢɧ ɝ Ɏɑɜɡəɑɣɑɗɪɝɞəɧɘ ɝɔəɟɝɚɘ, ɝɗɑɐɚɎɌ-

ɞɑɗɨəɚ, ɔ ɝ ɚɖɜɟɒɌɪɥɑɕ ɝɜɑɐɚɕ, ɐɌəəɧɕ Ɍɝɛɑɖɞ 

ɍɟɐɑɞ ɫɎɗɫɞɨɝɫ ɚɝəɚɎɚɛɚɗɌɏɌɪɥɔɘ. ȱɏɚ ɘɑɡɌ-

əɔɣɑɝɖɌɫ ɛɜɚɣəɚɝɞɨ, Ɏɚɓɘɚɒəɚɝɞɨ ɞɚɣəɚ Ɏɧ-

ɛɚɗəɔɞɨ ɘɚɐɑɗɔɜɚɎɌəɔɑ ɝ ɟɣɑɞɚɘ ɘɑɗɨɣɌɕɤɔɡ 

ɐɑɞɌɗɑɕ ɞɌɖɒɑ ɐɌɪɞ Ɏɚɓɘɚɒəɚɝɞɨ Ɏ Ɏɧɝɚɖɚɕ 

ɝɞɑɛɑəɔ ɝɚɚɞɎɑɞɝɞɎɚɎɌɞɨ ɜɌɝɣɑɞəɧɘ ɛɌɜɌɘɑɞ-

ɜɌɘ ɛɜɔ Ɏɧɛɚɗəɑəɔɔ ɚɛɑɜɌɢɔɔ. Ȯ ɝɔɗɟ ɌəɌɞɚ-

ɘɔɣɑɝɖɔɡ ɚɝɚɍɑəəɚɝɞɑɕ ɞɑɘɑəəɚɕ ɐɚəɚɜɝɖɚɕ 

ɓɚəɧ ɔɘɑɑɞɝɫ ɞɑɡəɔɣɑɝɖɌɫ Ɏɚɓɘɚɒəɚɝɞɨ Ɏɧɛɚɗ-

əɔɞɨ ɓɌɍɚɜ ɞɜɌəɝɛɗɌəɞɌɞɌ ɍɚɗɨɤɚɕ ɛɗɚɥɌɐɔ. 

ȹɔɓɖɌɫ ɝɞɑɛɑəɨ ɖɚɝɞəɚɕ ɜɑɓɚɜɍɢɔɔ ɞɑɘɑəəɚɏɚ 

ɖɚɜɞɔɖɌɗɨəɚɏɚ ɌɟɞɚɏɜɌɠɞɌ ɐɌɒɑ Ɏ ɚɞɐɌɗɑəəɚɘ 

ɛɑɜɔɚɐɑ ɛɚɓɎɚɗɫɑɞ Ɏ ɓəɌɣɔɞɑɗɨəɚɕ ɝɞɑɛɑəɔ ɞɚɣ-

əɚ ɛɜɚɏəɚɓɔɜɚɎɌɞɨ ɜɑɓɟɗɨɞɌɞɧ ɚɛɑɜɌɢɔɔ (ɎɝɞɌ-

Ɏɔɞɨ ɝɝɧɗɖɟ əɌ ɔɝɝɗɑɐɚɎɌəɔɑ ɛɚ ɜɑɓɚɜɍɢɔɔ). 

ȹɌɔɍɚɗɑɑ ɓəɌɣɔɞɑɗɨəɧɘ əɑɐɚɝɞɌɞɖɚɘ 

ɛɜɔɘɑəɑəɔɫ ɜɌɝɥɑɛɗɑəəɚɏɚ ɖɚɝɞəɚɏɚ Ɍɟɞɚ-

ɞɜɌəɝɛɗɌəɞɌɞɌ ɝɚ ɝɎɚɐɌ ɣɑɜɑɛɌ ɫɎɗɫɑɞɝɫ ɑɏɚ 

ɏɑɚɘɑɞɜɔɫ ð ɟɛɗɚɥɑəəɌɫ ɠɚɜɘɌ, əɑ ɛɚɓɎɚɗɫɪ-

ɥɌɫ Ɏ ɛɚɗəɚɕ ɘɑɜɑ ɎɚɝɝɚɓɐɌɞɨ ɚɝɚɍɑəəɚɝɞɔ Ɍɜ-

ɡɔɞɑɖɞɟɜɧ ɐəɌ ɔ ɝɞɑəɚɖ ɏɗɌɓəɔɢɧ ɝ ɔɡ ɝɗɚɒəɧɘ 

ɜɑɗɨɑɠɚɘ, Ɏɗɔɫɪɥɔɘ  əɌ ɛɚɗɚɒɑəɔɑ ɏɗɌɓəɚɏɚ 

ɫɍɗɚɖɌ. ȹɌɗɔɣɔɑ ɚɍɤɔɜəɚɕ ɐɚəɚɜɝɖɚɕ ɓɚəɧ ɛɜɔ 

ɔɝɛɚɗɨɓɚɎɌəɔɔ ɖɚɝɞəɚɏɚ ɌɟɞɚɏɜɌɠɞɌ ɝɚ ɝɎɚɐɌ 

ɣɑɜɑɛɌ ɐɗɫ ɘəɚɏɔɡ ɛɌɢɔɑəɞɚɎ ɞɌɖɒɑ ɫɎɗɫɑɞɝɫ 

ɚɐəɚɕ ɔɓ ɚɝəɚɎəɧɡ ɛɜɔɣɔə ɐɗɫ ɚɞɖɌɓɌ ɚɞ ɐɌəəɚ-

ɏɚ ɘɑɞɚɐɌ. Ƚɚɝɞɚɫəɔɑ ɖɚɝɞɑɕ ɝɎɚɐɌ ɣɑɜɑɛɌ ɞɌɖ-

ɒɑ ɚɛɜɑɐɑɗɫɑɞ ɛɚɞɑəɢɔɌɗ ɐɌəəɚɏɚ ɞɔɛɌ Ɍɟɞɚ-

ɏɜɌɠɞɌ Ɏ ɖɌɒɐɚɘ ɖɚəɖɜɑɞəɚɘ ɖɗɔəɔɣɑɝɖɚɘ ɝɗɟ-

ɣɌɑ. 

ȶɗɪɣɑɎɧɘɔ ɚɝɚɍɑəəɚɝɞɫɘɔ ɛɜɔ Ɏɧɛɚɗəɑ-

əɔɔ ɜɌɝɣɑɞɚɎ ɖɚɝɞəɚɏɚ ɌɟɞɚɏɜɌɠɞɌ ɫɎɗɫɑɞɝɫ 

əɑɚɍɡɚɐɔɘɚɝɞɨ ɟɣɔɞɧɎɌɞɨ ɑɏɚ ɛɗɚɝɖɟɪ ɠɚɜɘɟ ɔ, 

ɛɚ ɝɟɞɔ, ɝɎɚɐɔɞɝɫ ɖ ɎɓɌɔɘɚɐɑɕɝɞɎɔɪ ɖɚɝɞəɚɕ 

ɛɗɌɝɞɔəɖɔ ɝ ɏɗɌɓəɧɘ ɫɍɗɚɖɚɘ ɗɔɤɨ Ɏ ɞɚɣɖɑ ɔɡ 

ɘɌɖɝɔɘɌɗɨəɚɏɚ ɝɍɗɔɒɑəɔɫ. Ȯɑɖɞɚɜ ɛɑɜɛɑəɐɔɖɟ-

ɗɫɜɌ ɖ ɛɗɚɝɖɚɝɞɔ ɌɟɞɚɞɜɌəɝɛɗɌəɞɌɞɌ ɔ ɍɟɐɑɞ Ɏ 

ɚɝəɚɎəɚɘ ɚɛɜɑɐɑɗɫɞɨ əɌɛɜɌɎɗɑəɔɑ ɝɘɑɥɑəɔɫ 

ɏɗɌɓəɚɏɚ ɫɍɗɚɖɌ Ɏ ɝɞɚɜɚəɟ ɢɑɗɑɎɚɏɚ ɛɚɗɚɒɑəɔɫ. 

Ⱥɞ əɑɏɚ Ɏɚ ɘəɚɏɚɘ ɓɌɎɔɝɔɞ ɖɚəɑɣəɌɫ ɠɚɜɘɌ ɔ 

ɜɌɓɘɑɜ ɌɟɞɚɞɜɌəɝɛɗɌəɞɌɞɌ. ȾɌɖɒɑ ɖɗɪɣɑɎɧɘ 

ɘɚɘɑəɞɚɘ ɫɎɗɫɑɞɝɫ ɖɚɗɔɣɑɝɞɎɚ ɔ ɎɓɌɔɘɚɜɌɝɛɚ-
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ɗɚɒɑəɔɑ ɞɚɣɑɖ ɚɛɚɜɧ ɌɟɞɚɏɜɌɠɞɌ əɌ ɖɚɝɞəɚɑ 

ɚɝəɚɎɌəɔɑ ɜɑɢɔɛɔɑəɞəɚɕ ɓɚəɧ. Ȯ ɛɜɌɖɞɔɣɑɝɖɚɘ 

ɝɘɧɝɗɑ ɩɞɚɞ ɠɌɖɞɚɜ ɚɍɑɝɛɑɣɔɎɌɑɞ ɑɏɚ ɝɞɌɍɔɗɨ-

əɚɝɞɨ, Ɍ ɞɌɖɒɑ ɗɑɏɖɚɝɞɨ ɔ ɚɐəɚɓəɌɣəɚɝɞɨ ɛɚɓɔ-

ɢɔɚəɔɜɚɎɌəɔɫ ɌɟɞɚɞɜɌəɝɛɗɌəɞɌɞɌ Ɏ ɟɝɗɚɎɔɫɡ 

ɜɑɌɗɨəɚɏɚ ɚɛɑɜɌɢɔɚəəɚɏɚ ɐɚɝɞɟɛɌ. 

ȼɌɝɥɑɛɗɑəəɧɕ ɖɚɝɞəɧɕ ɌɟɞɚɞɜɌəɝɛɗɌəɞɌɞ 

ɝ ɎɑɞɎɔ əɔɒəɑɕ ɣɑɗɪɝɞɔ. 

ȺɍɗɌɐɌɑɞ ɝɡɚɒɔɘ ɜɫɐɚɘ ɝɎɚɕɝɞɎ ɝ ɞɑɘɑə-

əɧɘ ɌɟɞɚɞɜɌəɝɛɗɌəɞɌɞɚɘ Ɏ ɚɞəɚɤɑəɔɔ Ɍəɞɔ-

ɏɑəəɚɏɚ ɝɞɌɞɟɝɌ ɔ ɛɗɌɝɞɔɣɑɝɖɔɡ ɝɎɚɕɝɞɎ, Ɍ ɞɌɖ-

ɒɑ əɑɎɚɓɘɚɒəɚɝɞɔ ɞɚɣəɚ ɠɚɜɘɔɜɚɎɌɞɨ ɖɚɝɞəɟɪ 

Ɍɜɡɔɞɑɖɞɟɜɟ ɖɚɝɞəɧɡ ɏɜɌəɔɢ ɏɗɌɓəɔɢɧ.  Ƚɜɑɐɔ 

ɚɞɗɔɣɔɞɑɗɨəɧɡ ɛɜɑɔɘɟɥɑɝɞɎ ɘɚɒəɚ ɚɞɘɑɞɔɞɨ, 

ɣɞɚ ɐɚəɚɜɝɖɌɫ ɓɚəɌ ɛɜɔ ɓɌɍɚɜɑ ɖɚɝɞəɚɏɚ Ɍɟɞɚ-

ɞɜɌəɝɛɗɌəɞɌɞɌ ɝ ɎɑɞɎɔ əɔɒəɑɕ ɣɑɗɪɝɞɔ ɓəɌɣɔ-

ɞɑɗɨəɚ ɘɑəɨɤɑ. ȺɐəɌɖɚ ɑɝɞɨ ɔ ɜɫɐ əɑɐɚɝɞɌɞɖɚɎ 

ɐɌəəɚɏɚ ɞɔɛɌ ɌɟɞɚɏɜɌɠɞɌ. ȰɚɖɌɓɌəɌ ɍɚɗɨɤɌɫ 

ɝɞɑɛɑəɨ ɜɑɓɚɜɍɢɔɔ ɖɚɝɞəɚɕ ɞɖɌəɔ Ɏ ɚɞɐɌɗɑəəɧɕ 

ɛɑɜɔɚɐ ɎɝɗɑɐɝɞɎɔɑ ɘɑəɨɤɑɕ ɛɗɚɞəɚɝɞɔ ɖɚɘ-

ɛɌɖɞəɚɏɚ ɎɑɥɑɝɞɎɌ ɖɚɜɞɔɖɌɗɨəɚɕ ɛɗɌɝɞɔəɖɔ 

ɎɑɞɎɔ əɔɒəɑɕ ɣɑɗɪɝɞɔ. ȺɏɜɌəɔɣɑəəɧɕ ɚɍɦɑɘ 

ɌɟɞɚɞɜɌəɝɛɗɌəɞɌɞɌ ɞɌɖɒɑ ɝɟɒɌɑɞ ɚɍɗɌɝɞɨ ɑɏɚ 

ɛɜɔɘɑəɑəɔɫ ɛɜɔ ɚɍɤɔɜəɧɡ ɛɚɎɜɑɒɐɑəɔɫɡ.  

Ȯ ɖɚəɞɑɖɝɞɑ ɛɗɌəɔɜɚɎɌəɔɫ əɑ ɚɞɗɔɣɌɑɞɝɫ 

ɚɞ ɌɟɞɚɞɜɌəɝɛɗɌəɞɌɞɌ ɝɚ ɝɎɚɐɌ ɣɑɜɑɛɌ, ɚɐəɌɖɚ 

ɔɘɑɑɞ ɓəɌɣɔɞɑɗɨəɚ ɍɚɗɨɤɟɪ ɝɖɗɚəəɚɝɞɨ ɖ ɜɑ-

ɓɚɜɍɢɔɔ. 

ȽɑɞɣɌɞɧɕ ɞɔɞɌəɚɎɧɕ ɔɘɛɗɌəɞɌɞ ɝ ɛɚɗɔ-

ɘɑɜəɧɘ ɛɚɖɜɧɞɔɑɘ. 

Ȼɚɗɚɒɔɞɑɗɨəɚ ɚɞɗɔɣɌɑɞɝɫ ɚɞ ɖɚɝɞəɧɡ 

ɌɟɞɚɏɜɌɠɞɚɎ ɚɞɝɟɞɝɞɎɔɑɘ ɐɚəɚɜɝɖɚɏɚ ɟɥɑɜɍɌ, 

ɣɞɚ ɝəɔɒɌɑɞ ɚɍɦɑɘ ɚɛɑɜɌɢɔɚəəɚɕ ɞɜɌɎɘɧ ɔ 

ɛɜɚɐɚɗɒɔɞɑɗɨəɚɝɞɨ əɌɜɖɚɓɌ, ɚɐəɌɖɚ ɝɜɑɐɔ əɑ-

ɐɚɝɞɌɞɖɚɎ ɘɚɒəɚ ɚɞɘɑɞɔɞɨ ɛɚɎɧɤɑəəɧɕ ɜɔɝɖ 

ɎɚɓəɔɖəɚɎɑəɔɫ ɝɑɛɞɔɣɑɝɖɔɡ ɚɝɗɚɒəɑəɔɕ ɛɜɔ 

əɌɗɔɣɔɔ ɝɚɚɍɥɑəɔɫ ɝ Ɏɑɜɡəɑɣɑɗɪɝɞəɧɘ ɝɔəɟ-

ɝɚɘ. Ȯ ɝɔɗɟ ɝɎɚɔɡ ɠɔɓɔɣɑɝɖɔɡ ɝɎɚɕɝɞɎ ɝ ɍɚɗɨ-

ɤɚɕ Ɏɑɜɚɫɞəɚɝɞɨɪ ɐɑɠɚɜɘɔɜɟɑɞɝɫ ɛɜɔ ɟɝɞɌ-

əɚɎɖɑ Ɏ ɎɚɝɛɜɔəɔɘɌɪɥɑɑ ɗɚɒɑ ɛɚɝɗɑ ɘɚɐɑɗɔ-

ɜɚɎɖɔ ɣɑɜɑɓ ɚɏɜɌəɔɣɑəəɧɕ ɡɔɜɟɜɏɔɣɑɝɖɔɕ ɐɚ-

ɝɞɟɛ.  

Ȼɜɔ ɛɗɌəɔɜɚɎɌəɔɔ ɛɚɓɎɚɗɫɑɞ ɜɌɝɝɣɔɞɧ-

ɎɌɞɨ əɌ ɍɚɗɑɑ ɝɗɚɒəɟɪ ɠɚɜɘɟ ɞɚɣɖɔ ɐɌɎɗɑəɔɫ 

əɌ ɏɗɌɓəɚɑ ɫɍɗɚɖɚ, Ɍ ɝɚɚɞɎɑɞɝɞɎɑəəɚ ɍɚɗɑɑ ɜɌɢɔ-

ɚəɌɗɨəɚɑ ɠɚɜɘɔɜɚɎɌəɔɑ ɎɑɖɞɚɜɌ ɐɎɔɒɑəɔɫ 

ɏɗɌɓəɚɏɚ ɫɍɗɚɖɌ ɖ ɢɑɗɑɎɚɘɟ ɛɚɗɚɒɑəɔɪ ɔ ɠɚɜ-

ɘɔɜɚɎɌəɔɑ ɞɚɣɑɖ ɚɛɚɜɧ ɔɘɛɗɌəɞɌɞɌ. ȻɗɌəɔɜɚ-

ɎɌəɔɑ ɝɑɞɣɌɞɚɏɚ ɔɘɛɗɌəɞɌɞɌ ɛɜɌɖɞɔɣɑɝɖɔ ɜɑɌ-

ɗɔɓɟɑɞɝɫ ɣɑɜɑɓ ɝɚɓɐɌəɔɑ ɞɜɑɡɘɑɜəɚɏɚ ɝɞɑɜɑɚɗɔ-

ɞɚɏɜɌɠɔɣɑɝɖɚɏɚ ɤɌɍɗɚəɌ, ɛɚ ɖɚɞɚɜɚɘɟ Ɏɧɛɚɗ-

əɫɑɞɝɫ ɠɚɜɘɔɜɚɎɌəɔɑ ɜɑɗɨɑɠɌ ɔ ɖɚəɞɟɜɚɎ ɞɔ-

ɞɌəɚɎɚɏɚ ɔɘɛɗɌəɞɌɞɌ. 

ȽɔɗɔɖɚəɚɎɧɕ ɔɘɛɗɌəɞɌɞ. 

ȴɘɑɑɞ ɤɔɜɚɣɌɕɤɔɕ ɛɚɞɑəɢɔɌɗ Ɏ ɚɞəɚɤɑ-

əɔɔ ɘɚɐɑɗɔɜɚɎɖɔ ɔ ɛɜɑɐɝɖɌɓɟɑɘɚɝɞɔ ɜɑɓɟɗɨɞɌ-

ɞɚɎ, ɛɚɓɎɚɗɫɫ ɎɚɝɝɚɓɐɌɞɨ ɘɑɗɨɣɌɕɤɔɑ ɐɑɞɌɗɔ 

ɜɑɗɨɑɠɌ ɜɑɖɚəɝɞɜɟɔɜɟɑɘɚɕ ɛɚɎɑɜɡəɚɝɞɔ ɔ Ɏɧ-

ɛɚɗəɔɞɨ ɝɘɑɥɑəɔɑ ɏɗɌɓəɚɏɚ ɫɍɗɚɖɌ Ɏ əɑɚɍɡɚɐɔ-

ɘɚɘ əɌɛɜɌɎɗɑəɔɔ. Ƚɜɑɐɔ ɓəɌɣɔɞɑɗɨəɧɡ əɑɐɚ-

ɝɞɌɞɖɚɎ ɘɚɒəɚ ɚɞɘɑɞɔɞɨ, ɣɞɚ ɝɔɗɔɖɚəɚɎɧɕ ɔɘ-

ɛɗɌəɞɌɞ əɑɛɜɔɘɑəɔɘ Ɏ ɟɝɗɚɎɔɫɡ ɝɚɚɍɥɑəɔɫ ɛɚ-

ɗɚɝɞɔ ɏɗɌɓəɔɢɧ ɝ Ɏɑɜɡəɑɣɑɗɪɝɞəɚɕ ɛɌɓɟɡɚɕ. ɋɎ-

ɗɫɫɝɨ ɔəɚɜɚɐəɧɘ ɞɑɗɚɘ ɛɜɔ ɓəɌɣɔɞɑɗɨəɚɘ ɚɍɦ-

ɑɘɑ ɔɘɛɗɌəɞɌɞɌ, ɣɌɝɞɚ ɎɧɓɧɎɌɑɞ ɐɔɝɖɚɘɠɚɜɞ 

ɛɜɔ ɖɚəɞɌɖɞɑ ɝ ɡɚɗɚɐɚɘ. 

Ȼɜɔ ɛɗɌəɔɜɚɎɌəɔɔ ɚɞɖɜɧɎɌɑɞ əɌɔɍɚɗɨɤɔɑ 

Ɏɚɓɘɚɒəɚɝɞɔ Ɏ ɚɞəɚɤɑəɔɔ ɎɚɝɝɚɓɐɌəɔɫ ɜɑɗɨɑɠɌ 

ɝɞɑəɚɖ ɏɗɌɓəɔɢɧ, Ɍ ɞɌɖɒɑ ɞɚɣəɚɏɚ Ɏɚɝɛɚɗəɑəɔɫ 

əɑɐɚɝɞɌɪɥɑɏɚ ɚɍɦɑɘɌ ɎəɟɞɜɔɏɗɌɓəɔɣəɧɡ ɘɫɏ-

ɖɔɡ ɞɖɌəɑɕ. Ⱥɝɚɍɑəəɚɝɞɔ, əɑɚɍɡɚɐɔɘɧɑ ɖ ɟɣɑɞɟ 

ɛɜɔ ɛɗɌəɔɜɚɎɌəɔɔ ɚɛɜɑɐɑɗɫɪɞɝɫ ɝɎɚɕɝɞɎɌɘɔ 

ɝɌɘɚɏɚ ɘɌɞɑɜɔɌɗɌ. ȭɚɗɨɤɔɑ ɑɏɚ ɚɍɦɑɘɧ ɝɚɓɐɌɪɞ 

ɐɚɛɚɗəɔɞɑɗɨəɧɕ Ɏɑɝ ɔ ɣɌɝɞɚ ɚɥɟɥɌɪɞɝɫ ɛɌɢɔ-

ɑəɞɚɘ ɛɜɔ ɜɑɓɖɔɡ ɐɎɔɒɑəɔɫɡ. ȭɚɗɨɤɚɑ ɓəɌɣɑ-

əɔɑ ɐɗɫ ɝɞɌɍɔɗɨəɚɝɞɔ ɝɔɗɔɖɚəɚɎɚɏɚ ɔɘɛɗɌəɞɌɞɌ 

ɔɘɑɑɞ ɜɑɗɨɑɠ ɛɗɚɥɌɐɔ ɑɏɚ ɚɝəɚɎɌəɔɫ. Ȼɜɔ ɐɚ-

ɝɞɌɞɚɣəɚɕ ɑɏɚ ɎɧɜɌɒɑəəɚɝɞɔ ɐɚɝɞɔɏɌɑɞɝɫ ɝɞɌ-

ɍɔɗɨəɚɝɞɨ ɔɘɛɗɌəɞɌɞɌ Ɏ ɎɚɝɛɜɔəɔɘɌɪɥɑɘ ɗɚ-

ɒɑ, Ɍ ɞɌɖɒɑ ɗɑɏɖɚɝɞɨ ɑɏɚ ɟɝɞɌəɚɎɖɔ Ɏ ɞɑɡəɔɣɑ-

ɝɖɔɡ ɜɑɌɗɔɫɡ ɚɏɜɌəɔɣɑəəɚɏɚ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ 

ɐɚɝɞɟɛɌ. Ȼɜɔ ɔɝɛɚɗɨɓɚɎɌəɔɔ ɐɎɟɡɩɞɌɛəɚɏɚ ɡɔ-

ɜɟɜɏɔɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ ɏɔɛɚɩəɚɠɞɌɗɨɘɌ, əɌ ɛɑɜ-

Ɏɚɘ ɑɏɚ ɩɞɌɛɑ Ɏɚɓɘɚɒɑə ɛɜɑɎɑəɞɔɎəɧɕ ɟɣɑɞ 

ɩɞɔɡ ɠɌɖɞɚɜɚɎ ɍɑɓ ɟɥɑɜɍɌ ɐɗɫ ɞɚɣəɚɝɞɔ ɖɌɒɐɚ-

ɏɚ ɩɞɌɛɌ Ɏ ɚɞɐɑɗɨəɚɝɞɔ. 

ȮɧɎɚɐɧ. 

ȻɜɔəɔɘɌɫ Ɏɚ ɎəɔɘɌəɔɑ ɜɑɓɟɗɨɞɌɞɧ ɐɌəəɚ-

ɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ, Ɍ ɞɌɖɒɑ ɘəɚɏɚɗɑɞəɔɕ ɚɛɧɞ 

ȴəɝɞɔɞɟɞɌ Ɏ ɡɔɜɟɜɏɔɣɑɝɖɚɘ ɗɑɣɑəɔɔ ɛɌɢɔɑəɞɚɎ 

ɝ ɞɜɌɎɘɌɘɔ ɏɗɌɓəɔɢɧ, ɘɚɒəɚ ɚɍɚɓəɌɣɔɞɨ 

əɌɔɍɚɗɑɑ ɎɌɒəɧɑ ɠɌɖɞɚɜɧ, ɚɛɜɑɐɑɗɫɪɥɔɑ ɑɏɚ 

ɟɝɛɑɤəɚɝɞɨ. ɀɟəɐɌɘɑəɞɌɗɨəɟɪ ɜɚɗɨ, ɍɑɓɟɝɗɚɎ-

əɚ, ɔɏɜɌɑɞ ɛɚəɔɘɌəɔɑ ɛɌɞɌəɌɞɚɘɔɣɑɝɖɔɡ ɔ 

ɛɌɞɠɔɓɔɚɗɚɏɔɣɑɝɖɔɡ ɛɜɚɢɑɝɝɚɎ, ɛɜɚɔɝɡɚɐɫɥɔɡ 

Ɏ ɏɗɌɓəɔɢɑ Ɏ ɘɚɘɑəɞ ɞɜɌɎɘɧ, Ɏ ɛɜɚɢɑɝɝɑ ɠɚɜ-

ɘɔɜɚɎɌəɔɫ ɛɚɝɞɞɜɌɎɘɌɞɔɣɑɝɖɚɕ ɏɗɌɓəɔɢɧ, Ɍ 

ɞɌɖɒɑ əɌ ɩɞɌɛɌɡ ɚɛɑɜɌɞɔɎəɚɏɚ ɗɑɣɑəɔɫ ɔ Ɏ ɚɞ-

ɐɌɗɑəəɧɑ ɝɜɚɖɔ ɛɚɝɗɑ əɔɡ. ȰɑɞɌɗɨəɧɕ ɌəɌɗɔɓ 

ɖɌɒɐɚɏɚ ɖɚəɖɜɑɞəɚɏɚ ɖɗɔəɔɣɑɝɖɚɏɚ ɝɗɟɣɌɫ Ɏ 

ɚɞɐɑɗɨəɚɝɞɔ ɝ ɟɣɑɞɚɘ ɘɑɡɌəɔɓɘɚɎ ɞɜɌɎɘɧ, Ɍ 

ɞɌɖɒɑ ɛɚɝɗɑɐɟɪɥɔɡ ɠɌɖɞɚɜɚɎ, Ɏ ɛɚɝɞɞɜɌɎɘɌ-

ɞɔɣɑɝɖɚɘ ɛɑɜɔɚɐɑ (ɚɝɗɚɒəɑəɔɫ ɞɑɣɑəɔɫ, ɡɔɜɟɜ-

ɏɔɣɑɝɖɔɕ ɌəɌɘəɑɓ ɔ ɑɏɚ ɚɝɚɍɑəəɚɝɞɔ ɔ ɞ.ɐ.) ɛɚɓ-

Ɏɚɗɫɑɞ ɘɌɖɝɔɘɌɗɨəɚ ɞɚɣəɚ ɛɚɐɡɚɐɔɞɨ ɖ ɜɌɓɜɌ-

ɍɚɞɖɑ ɔəɐɔɎɔɐɟɌɗɨəɚɕ ɞɌɖɞɔɖɔ ɗɑɣɑəɔɫ, ɛɗɌəɔ-

ɜɚɎɌəɔɪ ɚɛɑɜɌɢɔɕ ɔ ɛɜɚɏəɚɓɟ ɔɡ ɜɑɓɟɗɨɞɌɞɚɎ. 

Ȼɜɔɘɑəɑəɔɑ ɐɌəəɧɡ ɘɟɗɨɞɔɝɛɔɜɌɗɨəɚɕ ɖɚɘɛɨ-

ɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ ɐɗɫ ɐɔɌɏəɚɝɞɔɖɔ, ɛɚɝɗɑ-

ɐɟɪɥɑɏɚ ɛɜɚɑɖɞəɚɏɚ ɘɚɐɑɗɔɜɚɎɌəɔɫ ɚɛɑɜɌɢɔɕ 

ɔ ɞɑɡəɚɗɚɏɔɕ ɞɜɑɡɘɑɜəɚɕ ɛɑɣɌɞɔ ɛɚɓɎɚɗɫɪɞ əɑ 

ɞɚɗɨɖɚ ɛɜɚɝɣɔɞɌɞɨ ɖɚəɑɣəɧɕ ɜɑɓɟɗɨɞɌɞ ɚɛɑɜɌ-

ɞɔɎəɚɏɚ ɗɑɣɑəɔɫ, əɚ ɔ ɚɍɚɓəɌɣɔɞɨ ɑɏɚ ɚɝəɚɎəɧɑ 

ɩɞɌɛɧ. 

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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ȷȿɃȱȮȬɋ ȰȴȬȯȹȺȽȾȴȶȬ Ȯ Ⱥɂȱȹȶȱ ȻȺȽȷȱȺȻȱȼȬɂȴȺȹȹɇɁ ȽȺȽȾȺɋȹȴȵ 

Ȼȼȴ ȾȼȬȮȸȬɁ ȺȼȭȴȾɇ 

 

ȻɌɎɗɚɎɌ Ⱥ.Ɋ.1, ȽɑɜɚɎɌ ȹ.Ƚ.1, ȰɌɎɧɐɚɎ Ȱ.Ȯ.2, ɄɔɗɚɎɌ ȸ.Ȯ.1 

 
 ɑɗɨ. ȽɚɎɑɜɤɑəɝɞɎɚɎɌəɔɑ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɛɜɔ ɚɍɝɗɑɐɚɎɌəɔɔ ɛɌɢɔɑəɞɚɎ 

ɝ ɞɜɌɎɘɚɕ ɝɜɑɐəɑɕ ɓɚəɧ ɗɔɢɌ əɌ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɘ ɩɞɌɛɑ ɗɑɣɑəɔɫ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. Ƚ 2015 ɛɚ 2018 ɏɚɐɌ Ɏ ȼɚɝɝɔɕɝɖɚ-ɋɛɚəɝɖɚɘ ɢɑəɞɜɑ 

ɎɔɓɟɌɗɔɓɌɢɔɔ ȻɑɜɎɚɏɚ ȸȯȸȿ ɔɘ. ȴ.ȸ. ȽɑɣɑəɚɎɌ ɍɧɗɚ ɚɍɝɗɑɐɚɎɌəɚ 72 ɛɌɢɔɑə-

ɞɌ, ɛɚɝɞɟɛɔɎɤɔɡ ɛɚɝɗɑ ɛɚɗɟɣɑəɔɫ ɞɜɌɎɘɧ ɗɔɢɌ. ȿ Ɏɝɑɡ ɛɌɢɔɑəɞɚɎ ɐɔɌɏəɚɝɞɔɜɚɎɌəɚ ɛɚ-

Ɏɜɑɒɐɑəɔɑ ɝɜɑɐəɑɕ ɓɚəɧ ɗɔɢɌ.  

ȸɟɗɨɞɔɝɛɔɜɌɗɨəɌɫ ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ (ȸȽȶȾ) əɌ ɛɜɑɐɚɛɑɜɌɢɔɚəəɚɘ 

ɩɞɌɛɑ ɛɜɚɎɚɐɔɗɌɝɨ Ɏɝɑɘ ɛɌɢɔɑəɞɌɘ ɝɜɌɓɟ ɛɚɝɗɑ ɛɚɝɞɟɛɗɑəɔɫ ɔ ɛɚɝɗɑ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɗɑ-

ɣɑəɔɫ. ȴɝɝɗɑɐɚɎɌəɔɑ ɍɧɗɚ Ɏɧɛɚɗəɑəɚ əɌ ɌɛɛɌɜɌɞɑ Toshiba Aquilion One 640 Ɏ ɚɍɦɬɘəɚɘ 

ɜɑɒɔɘɑ, ɝ ɞɚɗɥɔəɚɕ ɝɜɑɓɌ 0,5 ɘɘ, Ɏ ɜɑɒɔɘɌɡ ɖɚɝɞəɚɕ ɔ ɘɫɏɖɚɞɖɌəəɚɕ ɜɑɖɚəɝɞɜɟɖɢɔɔ. 

ȼɑɓɟɗɨɞɌɞɧ. Ȼɚ ɐɌəəɧɘ ȸȽȶȾ Ɏ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɘ ɛɑɜɔɚɐɑ ɟ 48 ɛɌɢɔɑəɞɚɎ 

(64%) ɖɚɝɞəɧɑ ɏɜɌəɔɢɧ ɚɜɍɔɞ ɍɧɗɔ ɎɚɝɝɞɌəɚɎɗɑəɧ, ɚɍɦɬɘ ɛɚɎɜɑɒɐɑəəɚɕ ɚɜɍɔɞɧ ɍɧɗ 

ɝɔɘɘɑɞɜɔɣɑə ɛɜɔ ɝɜɌɎəɑəɔɔ ɝ əɑ ɞɜɌɎɘɔɜɚɎɌəəɚɕ ɖɚəɞɜɌɗɌɞɑɜɌɗɨəɚɕ ɝɞɚɜɚəɚɕ.  

ȿ 24 ɛɌɢɔɑəɞɚɎ (33%) ɚɍɦɬɘ ɛɚɎɜɑɒɐɑəəɚɕ ɚɜɍɔɞɧ əɑ ɍɧɗ ɎɚɝɝɞɌəɚɎɗɑə, ɛɜɔ 

ɩɞɚɘ Ɏ 19 ɝɗɟɣɌɫɡ (26%) ɚɛɜɑɐɑɗɫɗɚɝɨ ɛɜɚɗɌɍɔɜɚɎɌəɔɑ ɘɫɏɖɔɡ ɞɖɌəɑɕ Ɏ Ɏɑɜɡəɑɣɑɗɪɝɞ-

əɚɕ ɝɔəɟɝ ɎɝɗɑɐɝɞɎɔɑ ɝɚɡɜɌəɫɪɥɑɏɚɝɫ ɖɚɝɞəɚɏɚ ɐɑɠɑɖɞɌ əɔɒəɑɕ ɝɞɑəɖɔ ɚɜɍɔɞɧ.  

ȹɑɟɐɚɎɗɑɞɎɚɜɔɞɑɗɨəɌɫ ɟɝɞɌəɚɎɖɌ ɔɘɛɗɌəɞɌɞɚɎ əɔɒəɑɕ ɝɞɑəɖɔ ɚɜɍɔɞɧ ɎɝɞɜɑɣɌ-

ɗɌɝɨ ɟ 7 ɛɌɢɔɑəɞɚɎ (10%).    

ȮɧɎɚɐ. ȸȽȶȾ ɫɎɗɫɑɞɝɫ ɘɑɞɚɐɚɘ ɎɧɍɚɜɌ ɚɍɝɗɑɐɚɎɌəɔɫ ɛɌɢɔɑəɞɚɎ ɝ ɞɜɌɎɘɌɘɔ 

ɝɜɑɐəɑɕ ɓɚəɧ ɗɔɢɌ. ȶɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ ɛɚɓɎɚɗɫɑɞ ɛɜɚɎɑɝɞɔ ɐɑɞɌɗɨəɧɕ ɌəɌɗɔɓ 

ɛɜɚɎɑɐɑəəɚɏɚ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ, ɎɧɫɎɔɞɨ Ɏɚɓɘɚɒəɧɑ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɧɑ ɚɝɗɚɒ-

əɑəɔɫ ɔ ɚɢɑəɔɞɨ ɐɔəɌɘɔɖɟ ɝɚɝɞɚɫəɔɫ əɌ ɚɞɐɌɗɑəəɧɡ ɩɞɌɛɌɡ. 
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RADIOLOGY OF POSTOPERATIVE PERIOD IN PATIENTS WITH ORBITAL TRAUMA 
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urpose.  To assess the possibilities of radiology d iagnostics in patients with orbital 

trauma in postoperative period.  

Materials and methods. From 2015 to 2018 years in the clinic of Sechenov Un i-

versity 72 patients (100%) with traumatic injuries were examined. All patients (n = 72, 

100%) were diagnosed wit h orbital trauma.  

After the admission all patients (n = 72, 100%) underwent multispiral computed t o-

mography (MSCT) before and after the operation using Toshiba Aquilion One 640 modality, 

volume mode, slice thickness ð 0.5 mm, bone and soft tissue reconstr uction.  

Results.  According to MSCT data in postoperative period with orbital volumes were 

reconstructed and symmetrical compared to the other side in 48 patients (64%). In 24 cases 

(33%) orbital volumes werenõt reconstructed with remaining prolapse of orbital soft tissue 
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structures in the maxillary sinus through the inferior orbital wall defect. Insufficient impla n-

tation of the inferior orbital wall prosthesis occurred in 7 patients (10%).   

Conclusion.  MSCT is a method of choice in examining the patients w ith injuries of 

the midface. Computed tomography allows detailed determination of performed surgical 

treatment, to reveal the risk of postoperative complications and assess the dynamic of a p a-

tient in late periods.  

 

Keywords:  MSCT, orbital trauma, soft tis sue injury of the orbit, preoperative pla n-

ning.  
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əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ ɛɜɚɍɗɑɘɌ ɛɚɎɜɑ-

ɒɐɑəɔɕ ɝɜɑɐəɑɕ ɓɚəɧ ɗɔɢɑɎɚɏɚ ɝɖɑɗɑ-

ɞɌ əɑ ɞɑɜɫɑɞ ɝɎɚɑɕ ɌɖɞɟɌɗɨəɚɝɞɔ [1, 3, 

5, 8, 12]. ɉɞɚ ɚɍɦɫɝəɫɑɞɝɫ ɚɍɤɔɜəɧɘ 

ɔ ɝɚɣɑɞɌəəɧɘ ɡɌɜɌɖɞɑɜɚɘ ɛɚɎɜɑɒɐɑ-

əɔɕ ɐɌəəɚɕ ɚɍɗɌɝɞɔ ɎɝɗɑɐɝɞɎɔɑ ɟɎɑɗɔɣɑəɔɫ 

ɟɐɑɗɨəɚɏɚ ɎɑɝɌ ɞɜɌəɝɛɚɜɞəɧɡ, ɍɧɞɚɎɧɡ, ɎɓɜɧɎ-

əɧɡ ɔ ɚɏəɑɝɞɜɑɗɨəɧɡ ɜɌə [2, 8, 14]. Ƚɜɑɐɔ ɛɚ-

ɝɞɜɌɐɌɎɤɔɡ ɛɜɑɚɍɗɌɐɌɪɞ ɗɔɢɌ ɞɜɟɐɚɝɛɚɝɚɍəɚɏɚ 

ɎɚɓɜɌɝɞɌ (Ɏ ɛɜɚɘɑɒɟɞɖɑ ɚɞ 20 ɐɚ 50 ɗɑɞ), ɣɞɚ 

ɞɌɖɒɑ ɟɖɌɓɧɎɌɑɞ əɌ ɎɌɒəɚɝɞɨ ɛɜɚɍɗɑɘɧ, ɞɌɖ 

ɖɌɖ ɔəɎɌɗɔɐɔɓɌɢɔɫ ɛɜɔ ɐɌəəɚɘ Ɏɔɐɑ ɞɜɌɎɘ ɐɚ-

ɝɞɔɏɌɑɞ 23,5 % [3, 4, 11, 13].  Ƀɑɜɑɛəɚ-ɗɔɢɑɎɧɑ 

ɛɑɜɑɗɚɘɧ ɝɚɝɞɌɎɗɫɪɞ ɚɖɚɗɚ 40% ɚɞ ɚɍɥɑɏɚ ɣɔɝ-

ɗɌ ɞɜɌɎɘɌɞɔɓɘɌ ɛɚ ɐɌəəɧɘ ȮȺȳ ɚɞ 2013 ɏɚɐɌ, 

ɔɓ əɔɡ 3,5-8,0% ɛɜɔɡɚɐɔɞɝɫ əɌ ɛɚɎɜɑɒɐɑəɔɫ 

ɖɚɝɞɑɕ ɣɑɗɪɝɞəɚ-ɗɔɢɑɎɚɕ ɚɍɗɌɝɞɔ (ɃȷȺ), ɞɌɖɔɘ 

ɚɍɜɌɓɚɘ, Ɏ ɝɞɜɟɖɞɟɜɑ ɓɌɍɚɗɑɎɌɑɘɚɝɞɔ Ɏɓɜɚɝɗɚɏɚ 

əɌɝɑɗɑəɔɫ ȼɀ ɞɜɌɎɘɧ ɃȷȺ əɌɡɚɐɫɞɝɫ əɌ 10-ɘ 

ɘɑɝɞɑ [1, 3, 6, 7]. Ȱɗɫ ɖɚɜɜɑɖɞəɚɏɚ ɛɜɑɐɚɛɑɜɌ-

ɢɔɚəəɚɏɚ ɛɗɌəɔɜɚɎɌəɔɫ ɔ ɝəɔɒɑəɔɫ ɜɔɝɖɌ ɛɚ-

ɝɗɑɚɛɑɜɌɢɔɚəəɧɡ ɚɝɗɚɒəɑəɔɕ əɑɚɍɡɚɐɔɘɌ ɞɚɣ-

əɌɫ ɐɔɌɏəɚɝɞɔɖɌ ɛɚɎɜɑɒɐɑəɔɕ ɚɜɍɔɞɧ ɝ Ɏɧɍɚ-

ɜɚɘ əɌɔɍɚɗɑɑ ɣɟɎɝɞɎɔɞɑɗɨəɚɕ ɗɟɣɑɎɚɕ ɘɑɞɚɐɔɖɔ 

ɖɌɖ əɌ ɐɚ-, ɞɌɖ ɔ əɌ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɘ ɩɞɌɛɌɡ.     

ɂɑɗɨ.  

ȽɚɎɑɜɤɑəɝɞɎɚɎɌəɔɑ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔ-

ɖɔ ɛɜɔ ɚɍɝɗɑɐɚɎɌəɔɔ ɛɌɢɔɑəɞɚɎ ɝ ɞɜɌɎɘɚɕ ɚɜ-

ɍɔɞɧ əɌ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɘ ɩɞɌɛɑ ɗɑɣɑəɔɫ.  

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ.   

Ƚ 2015 ɛɚ 2018 ɏɚɐɌ Ɏ ȽɑɣɑəɚɎɝɖɚɘ ȿəɔ-

Ɏɑɜɝɔɞɑɞɑ ɍɧɗɚ ɚɍɝɗɑɐɚɎɌəɚ 72 ɛɌɢɔɑəɞɌ 

(100%), ɛɚɝɞɟɛɔɎɤɔɡ ɛɚɝɗɑ ɛɚɗɟɣɑəɔɫ ɞɜɌɎɘɧ 

ɗɔɢɌ. ȿ Ɏɝɑɡ ɛɌɢɔɑəɞɚɎ ɐɔɌɏəɚɝɞɔɜɚɎɌəɚ ɛɚ-

Ɏɜɑɒɐɑəɔɑ ɝɜɑɐəɑɕ ɓɚəɧ ɗɔɢɌ. ȯɜɟɛɛɌ ɛɌɢɔɑə-

ɞɚɎ ɝɚɝɞɚɫɗɌ ɔɓ 63 ɘɟɒɣɔə (87%) ɔ 9 ɒɑəɥɔə 

(13%) Ɏ ɎɚɓɜɌɝɞɑ ɚɞ 18 ɐɚ 59 ɗɑɞ. ȭɚɗɨɤɔəɝɞɎɚ 

ɛɌɢɔɑəɞɚɎ ɛɚɗɟɣɔɗɔ ɞɜɌɎɘɟ ɎɝɗɑɐɝɞɎɔɑ ȰȾȻ 

(n=48, 66%), ɟ 18 ɛɌɢɔɑəɞɚɎ ð ɟɗɔɣəɌɫ ɔ ɍɧɞɚ-

ɎɌɫ ɞɜɌɎɘɌ (26%) ɔ Ɏ 6 ɝɗɟɣɌɫɡ (8%) ð ɝɛɚɜɞɔɎ-

əɌɫ ɞɜɌɎɘɌ. ȳəɌɣɔɞɑɗɨəɚ ɛɜɑɚɍɗɌɐɌɗɔ ɚɐəɚɝɞɚ-

ɜɚəəɔɑ ɛɚɎɜɑɒɐɑəɔɫ (n=60, 83%), Ɏ 12 ɝɗɟɣɌɫɡ 

(17%) əɌɍɗɪɐɌɗɔɝɨ ɐɎɟɝɞɚɜɚəəɔɑ ɛɚɎɜɑɒɐɑəɔɫ 

ɎɝɗɑɐɝɞɎɔɑ ɞɫɒɑɗɧɡ ȰȾȻ.    

ȸɟɗɨɞɔɝɛɔɜɌɗɨəɌɫ ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚ-

ɏɜɌɠɔɫ (ȸȽȶȾ) əɌ ɛɜɑɐɚɛɑɜɌɢɔɚəəɚɘ ɩɞɌɛɑ 

ɛɜɚɎɚɐɔɗɌɝɨ Ɏɝɑɘ ɛɌɢɔɑəɞɌɘ ɝɜɌɓɟ ɛɚɝɗɑ ɛɚ-

ɝɞɟɛɗɑəɔɫ.  ȴɝɝɗɑɐɚɎɌəɔɑ ɍɧɗɚ Ɏɧɛɚɗəɑəɚ əɌ 

ɌɛɛɌɜɌɞɑ Toshiba Aquilion One 640 Ɏ ɚɍɦɬɘəɚɘ 

ɜɑɒɔɘɑ, ɝ ɞɚɗɥɔəɚɕ ɝɜɑɓɌ 0,5 ɘɘ, Ɏ ɜɑɒɔɘɑ 

ɖɚɝɞəɚɕ ɔ ɘɫɏɖɚɞɖɌəəɚɕ ɜɑɖɚəɝɞɜɟɖɢɔɔ.  

ȻɚɝɗɑɚɛɑɜɌɢɔɚəəɚɑ ȸȽȶȾ ɔɝɝɗɑɐɚɎɌəɔɑ 

ɛɜɚɎɚɐɔɗɚɝɨ Ɏ ɞɑɣɑəɔɑ əɑɐɑɗɔ ɛɚɝɗɑ ɡɔɜɟɜɏɔɣɑ-

ɝɖɚɏɚ ɗɑɣɑəɔɫ əɌ ɌɛɛɌɜɌɞɑ Toshiba Aquilion One 

640 Ɏ ɚɍɦɬɘəɚɘ ɜɑɒɔɘɑ, ɝ ɞɚɗɥɔəɚɕ ɝɜɑɓɌ 0,5 

ɘɘ, Ɏ ɜɑɒɔɘɑ ɖɚɝɞəɚɕ ɔ ɘɫɏɖɚɞɖɌəəɚɕ ɜɑɖɚə-

ɝɞɜɟɖɢɔɔ. ȴɝɝɗɑɐɚɎɌəɔɑ ɐɚɛɚɗəɫɗɚɝɨ ɘɟɗɨɞɔ-

ɛɗɌəɌɜəɧɘɔ ɔ ɞɜɑɡɘɑɜəɧɘɔ ɜɑɖɚəɝɞɜɟɖɢɔɫɘɔ.  

Ȯɝɑɘ ɛɌɢɔɑəɞɌɘ (n=72; 100%) ɛɜɚɎɚɐɔ-

ɗɌɝɨ ɐɚɛɚɗəɔɞɑɗɨəɌɫ ɚɍɜɌɍɚɞɖɌ ȸȽȶȾ ɐɌəəɧɡ 

əɌ ɜɌɍɚɣɔɡ ɝɞɌəɢɔɫɡ ɝ ɢɑɗɨɪ ɚɍɦɬɘəɚɏɚ ɔɓɘɑ-

ɜɑəɔɫ ɚɜɍɔɞ ɐɚ ɔ ɛɚɝɗɑ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ 

ɐɗɫ ɚɢɑəɖɔ ɎɚɝɝɞɌəɚɎɗɑəɔɫ ɖɚɝɞəɧɡ ɏɜɌəɔɢ.   

Ȯɝɑɘ ɛɌɢɔɑəɞɌɘ (n=72; 100%) ɍɧɗɚ Ɏɧ-

ɛɚɗəɑəɚ ɡɔɜɟɜɏɔɣɑɝɖɚɑ ɗɑɣɑəɔɑ ɝ ɢɑɗɨɪ ɎɚɝɝɞɌ-

əɚɎɗɑəɔɫ ɖɚɝɞəɧɡ ɔ ɘɫɏɖɚɞɖɌəəɧɡ ɝɞɜɟɖɞɟɜ 

ɝɜɑɐəɑɕ ɓɚəɧ ɗɔɢɌ. ɉəɐɚɛɜɚɞɑɓɔɜɚɎɌəɔɑ ɐəɌ 

ɚɜɍɔɞɧ ɛɜɚɎɚɐɔɗɚɝɨ ɝ ɛɚɘɚɥɨɪ ɝɑɞɣɌɞɚɏɚ ɔɘ-

ɛɗɌəɞɌɞɌ ɔɓ ɞɔɞɌəɌ ɟ 63 ɛɌɢɔɑəɞɚɎ (87%), ɡɔ-

ɜɟɜɏɔɣɑɝɖɚɑ ɗɑɣɑəɔɑ ɐɚɛɚɗəɫɗɚɝɨ ɘɑɞɌɗɗɚɚɝɞɑɚ-

ɝɔəɞɑɓɚɘ (ȸȺȽ) ɛɚɐɏɗɌɓəɔɣəɚɏɚ ɖɜɌɫ ɔ ɝɖɟɗɚ-

ɗɚɍəɚɏɚ ɤɎɌ ɞɔɞɌəɚɎɧɘɔ ɘɔɖɜɚɛɗɌɝɞɔəɌɘɔ ɟ 

45 ɛɌɢɔɑəɞɚɎ (62%). Ȯ 2 ɝɗɟɣɌɫɡ (3%) ɐɗɫ ɓɌ-

ɖɜɧɞɔɫ ɖɚɝɞəɚɏɚ ɐɑɠɑɖɞɌ əɔɒəɑɕ ɝɞɑəɖɔ ɚɜɍɔ-

ɞɧ ɛɜɔɘɑəɫɗɝɫ ɌɟɞɚɞɜɌəɝɛɗɌəɞɌɞ ɔɓ ɞɑɘɑəəɚɕ 

ɖɚɝɞɔ.     

ȼɑɓɟɗɨɞɌɞɧ. 

Ȼɚ ɐɌəəɧɘ ȸȽȶȾ Ɏ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɘ 

ɛɑɜɔɚɐɑ ɟ 48 ɛɌɢɔɑəɞɚɎ (64%) ɖɚɝɞəɧɑ ɏɜɌəɔɢɧ 

ɚɜɍɔɞ ɍɧɗɔ ɎɚɝɝɞɌəɚɎɗɑəɧ, ɚɍɦɬɘ ɛɚɎɜɑɒɐɑə-

əɚɕ ɚɜɍɔɞɧ ɍɧɗ ɝɔɘɘɑɞɜɔɣɑə  ɛɜɔ ɝɜɌɎəɑəɔɔ ɝ 

əɑ ɞɜɌɎɘɔɜɚɎɌəəɚɕ ɖɚəɞɜɌɗɌɞɑɜɌɗɨəɚɕ ɝɞɚɜɚ-

əɚɕ. ȿ ɐɌəəɧɡ ɛɌɢɔɑəɞɚɎ əɑ əɌɍɗɪɐɌɗɚɝɨ ɛɜɚ-

ɗɌɍɔɜɚɎɌəɔɫ ɘɫɏɖɔɡ ɞɖɌəɑɕ ɚɜɍɔɞɧ Ɏ Ɏɑɜɡəɑɣɑ 

Ȯ 
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ɗɪɝɞəɚɕ ɝɔəɟɝ.  

Ȼɜɔ ɛɚɘɚɥɔ ȸȽȶȾ ɍɧɗɔ ɎɧɫɎɗɑəɧ ɛɚ-

ɝɗɑɚɛɑɜɌɢɔɚəəɧɑ ɚɝɗɚɒəɑəɔɫ, ɓɌɖɗɪɣɌɪɥɔɑɝɫ 

Ɏ əɑɟɐɚɎɗɑɞɎɚɜɔɞɑɗɨəɚɕ ɟɝɞɌəɚɎɖɑ ɔɘɛɗɌəɞɌɞɚɎ 

əɔɒəɑɕ ɝɞɑəɖɔ ɚɜɍɔɞɧ: ɟ 2 ɛɌɢɔɑəɞɚɎ (3%) ɓɌɐ-

əɔɕ ɖɜɌɕ ɔɘɛɗɌəɞɌɞɚɎ ɛɜɚɗɌɍɔɜɚɎɌɗ ɖɎɑɜɡɟ ɝ 

ɛɚɎɜɑɒɐɑəɔɑɘ əɔɒəɑɕ ɛɜɫɘɚɕ ɏɗɌɓɚɐɎɔɏɌɞɑɗɨ-

əɚɕ ɘɧɤɢɧ. Ȯ 5 ɝɗɟɣɌɫɡ (7%) ɔɘɛɗɌəɞɌɞɧ ɛɜɚ-

ɗɌɍɔɜɚɎɌɗɔ Ɏ Ɏɑɜɡəɑɣɑɗɪɝɞəɚɕ ɝɔəɟɝ Ɏɘɑɝɞɑ ɝ 

ɘɫɏɖɔɘɔ ɞɖɌəɫɘɔ ɚɜɍɔɞɧ.   

ȿ 24 ɛɌɢɔɑəɞɚɎ (33%) ɚɍɦɬɘ ɛɚɎɜɑɒɐɑə-

əɚɕ ɚɜɍɔɞɧ əɑ ɍɧɗ ɎɚɝɝɞɌəɚɎɗɑə. Ȯ 19 ɝɗɟɣɌɫɡ 

(26%) ɚɛɜɑɐɑɗɫɗɚɝɨ ɝɘɑɥɑəɔɑ ɘɫɏɖɔɡ ɞɖɌəɑɕ Ɏ 

Ɏɑɜɡəɑɣɑɗɪɝɞəɚɕ ɝɔəɟɝ ɎɝɗɑɐɝɞɎɔɑ ɝɚɡɜɌəɫɪ-

ɥɑɏɚɝɫ ɖɚɝɞəɚɏɚ ɐɑɠɑɖɞɌ əɔɒəɑɕ ɝɞɑəɖɔ ɚɜɍɔ-

ɞɧ. ȲɔɜɚɎɌɫ ɖɗɑɞɣɌɞɖɌ ɚɜɍɔɞɧ ɛɜɚɗɌɍɔɜɚɎɌɗɌ 

Ɏ Ɏɑɜɡəɑɣɑɗɪɝɞəɚɕ ɝɔəɟɝ ɟ Ɏɝɑɡ 19 ɛɌɢɔɑəɞɚɎ 

(26%). ȿ 10 ɛɌɢɔɑəɞɚɎ (14%) ɚɞɘɑɣɌɗɚɝɨ ɛɜɚɗɌ-

ɍɔɜɚɎɌəɔɑ əɔɒəɑɕ ɛɜɫɘɚɕ ɏɗɌɓɚɐɎɔɏɌɞɑɗɨəɚɕ 

ɘɧɤɢɧ, ɔɓɘɑəɑəɔɑ ɠɚɜɘɧ ɘɧɤɢɧ ɔ ɑɑ ɟɞɚɗ-

ɥɑəɔɑ ɎɐɎɚɑ ɛɜɔ ɝɜɌɎəɑəɔɔ ɝɚ ɓɐɚɜɚɎɚɕ ɝɞɚɜɚ-

əɚɕ. ȿ 15 ɛɌɢɔɑəɞɚɎ (21%) ɚɞɘɑɣɌɗɚɝɨ ɞɌɖɒɑ 

ɝɘɑɥɑəɔɑ ɓɜɔɞɑɗɨəɚɏɚ əɑɜɎɌ ɔ ɑɏɚ ɔɓɎɔɞɚɕ ɡɌ-

ɜɌɖɞɑɜ ɡɚɐɌ. Ȯ 10 ɝɗɟɣɌɫɡ (14%) ɚɛɜɑɐɑɗɫɗɝɫ 

ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɧɕ ɩəɚɠɞɌɗɨɘ.            

Ⱥɍɝɟɒɐɑəɔɑ.  

Ȼɜɔ ɌəɌɗɔɓɑ ɐɌəəɧɡ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚ-

ɘɚɏɜɌɠɔɔ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɞɜɌɎɘɌɞɔɣɑɝɖɔɘɔ ɛɚ-

Ɏɜɑɒɐɑəɔɫɘɔ ɚɜɍɔɞɧ əɌ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɘ 

ɩɞɌɛɑ ɎɜɌɣɟ ɜɑəɞɏɑəɚɗɚɏɟ əɑɚɍɡɚɐɔɘɚ ɓəɌɞɨ 

ɌəɌɘəɑɓ ɛɌɢɔɑəɞɌ, ɘɑɡɌəɔɓɘ ɔ ɝɜɚɖ ɛɚɗɟɣɑəɔɫ 

ɞɜɌɎɘɧ, ɡɚɐ ɔ ɞɔɛ ɚɛɑɜɌɢɔɔ, ɚɛɑɜɌɢɔɚəəɧɑ ɐɚ-

ɝɞɟɛɧ, ɘɌɞɑɜɔɌɗɧ, ɔɝɛɚɗɨɓɟɑɘɧɑ ɛɜɔ ɛɜɚɞɑɓɔ-

ɜɚɎɌəɔɔ ɝɞɑəɚɖ ɚɜɍɔɞɧ (ɜɔɝ. 1). Ȱɗɫ ɚɢɑəɖɔ ɛɚ-

ɝɗɑɚɛɑɜɌɢɔɚəəɧɡ ɝɚɝɞɚɫəɔɕ ɟ ɛɌɢɔɑəɞɚɎ ɝ 

ɞɜɌɎɘɚɕ ɚɜɍɔɞɧ əɑɚɍɡɚɐɔɘɧɘ ɫɎɗɫɑɞɝɫ Ɏɧɐɑ-

ɗɑəɔɑ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɡ ɖɜɔɞɑɜɔɑɎ ɟɐɚɎɗɑ-

ɞɎɚɜɔɞɑɗɨəɚ ɔ əɑɟɐɚɎɗɑɞɎɚɜɔɞɑɗɨəɚ ɛɜɚɎɑɐɑə-

əɚɏɚ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ.    

Ȯ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɘ ɛɑɜɔɚɐɑ ɖɜɔɞɑɜɔ-

ɫɘɔ ɚɢɑəɖɔ ɟɐɚɎɗɑɞɎɚɜɔɞɑɗɨəɚɏɚ ɜɑɓɟɗɨɞɌɞɌ ɡɔ-

ɜɟɜɏɔɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ (ɜɔɝ. 2) ɛɚ ɐɌəəɧɘ ɖɚɘ-

ɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ ɫɎɗɫɗɔɝɨ: 

Å ɎɚɝɝɞɌəɚɎɗɑəɔɑ ɖɚɝɞəɧɡ ɏɜɌəɔɢ ɝɞɑəɚɖ 

ɚɜɍɔɞ, ɛɚɗəɚɑ ɓɌɖɜɧɞɔɑ ɖɚɝɞəɚɏɚ ɐɑɠɑɖɞɌ ɝɞɑ-

əɚɖ ɔɘɛɗɌəɞɌɞɚɘ, 

Å ɚɞɝɟɞɝɞɎɔɑ ɛɜɚɗɌɍɔɜɚɎɌəɔɫ ɘɫɏɖɚɞɖɌə-

əɚɏɚ ɖɚɘɛɚəɑəɞɌ Ɏ Ɏɑɜɡəɑɣɑɗɪɝɞəɚɕ ɝɔəɟɝ,  

Å ɝɔɘɘɑɞɜɔɣəɚɝɞɨ ɖɚɝɞəɧɡ ɏɜɌəɔɢ ɚɜɍɔɞɧ 

ɛɜɔ ɝɜɌɎəɑəɔɔ ɝ ɖɚəɞɜɌɗɌɞɑɜɌɗɨəɚɕ ɝɞɚɜɚəɚɕ, 

Å ɎɚɝɝɞɌəɚɎɗɑəɔɑ ɚɍɦɬɘɌ ɛɚɎɜɑɒɐɑəəɚɕ 

ɚɜɍɔɞɧ, 

Å ɚɞɝɟɞɝɞɎɔɑ ɛɚɎɜɑɒɐɑəɔɕ ɘɫɏɖɚɞɖɌəəɧɡ 

ɝɞɜɟɖɞɟɜ ɔɘɛɗɌəɞɌɞɌɘɔ ɔ ɩɗɑɘɑəɞɌɘɔ ȸȺȽ.  

Ȯ ɝɗɟɣɌɑ əɑɟɐɚɎɗɑɞɎɚɜɔɞɑɗɨəɧɡ ɜɑɓɟɗɨɞɌɞɚɎ 

ɚɛɑɜɌɞɔɎəɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ ɌəɌɗɔɓ ɐɌəəɧɡ 

ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ ɎɖɗɪɣɌɗ ɝɗɑɐɟɪɥɔɑ 

ɛɜɔɓəɌɖɔ (ɜɔɝ. 3): 

Å əɑɝɔɘɘɑɞɜɔɣəɚɝɞɨ ɖɚɝɞəɧɡ ɏɜɌəɔɢ Ɏɚɝ-

ɝɞɌəɚɎɗɑəəɚɕ ɚɜɍɔɞɧ ɔ ɟɎɑɗɔɣɑəəɧɕ ɚɜɍɔɞɌɗɨ-

əɧɕ ɚɍɦɬɘ ɛɜɔ ɝɜɌɎəɑəɔɔ ɝ ɖɚəɞɜɌɗɌɞɑɜɌɗɨəɚɕ 

ɝɞɚɜɚəɚɕ,  

Å ɝɚɡɜɌəɫɪɥɔɑɝɫ ɖɚɝɞəɧɑ ɐɑɠɑɖɞɧ ɝɞɑəɚɖ 

ɚɜɍɔɞɧ, ɔɡ ɜɌɓɘɑɜɧ, ɠɚɜɘɌ ɔ ɛɚɗɚɒɑəɔɑ, 

Å ɛɜɚɗɌɍɔɜɚɎɌəɔɑ ɘɫɏɖɚɞɖɌəəɚɏɚ ɖɚɘɛɚ-

əɑəɞɌ (ɎɖɗɪɣɌɫ ɏɗɌɓəɚɑ ɫɍɗɚɖɚ, ɓɜɔɞɑɗɨəɧɕ 

əɑɜɎ ɔ ɏɗɌɓɚɐɎɔɏɌɞɑɗɨəɧɑ ɘɧɤɢɧ) Ɏ Ɏɑɜɡəɑɣɑ-

ɗɪɝɞəɚɕ ɝɔəɟɝ,  

 

ȼɔɝ. 1 Ɍ (Fig. 1 Ɍ) 

 

ȼɔɝ. 1 ɍ (Fig. 1 b) 

ȼɔɝ. 1.  ȸȽȶȾ, ɖɚɜɚəɌɗɨəɧɑ ɜɑɖɚəɝɞɜɟɖɢɔɔ 

ȼɑɒɔɘ çɖɚɝɞəɚɏɚ ɚɖəɌè. ȼɑɖɚəɝɞɜɟɖɢɔɫ əɔɒəɑɕ ɝɞɑəɖɔ ɚɜɍɔɞɧ ɝ ɛɜɔɘɑəɑəɔɑɘ ɖɚɝɞəɚɏɚ ɌɟɞɚɞɜɌəɝɛɗɌəɞɌɞɌ (Ɍ) 

ɔ ɝɑɞɣɌɞɚɏɚ ɞɔɞɌəɌ (ɍ). 

Fig. 1.  MSCT, coronal reconstruction.  

Bone window. Reconstruction of inferior orbital wall with the usage of bone autograft (a ) and mesh titanium ( ɍ). 
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ȼɔɝ. 2 Ɍ (Fig. 2 Ɍ) 

 

ȼɔɝ. 2 ɍ (Fig. 2 b) 

ȼɔɝ. 2.   ȸȽȶȾ, ɖɚɜɚəɌɗɨəɌɫ (Ɍ) ɔ ɝɌɏɔɞɞɌɗɨəɌɫ (ɍ) ɜɑɖɚəɝɞɜɟɖɢɔɔ. 

ȼɑɒɔɘ çɖɚɝɞəɚɏɚ ɚɖəɌè. ȶɚɜɜɑɖɞəɌɫ ɜɑɖɚəɝɞɜɟɖɢɔɫ əɔɒəɑɕ ɝɞɑəɖɔ ɚɜɍɔɞɧ ɝ ɛɑɜɑɡɚɐɚɘ əɌ ɘɑɐɔɌɗɨəɟɪ ɝɞɑəɖɟ 

(Ɍ) ɝ ɎɚɝɝɞɌəɚɎɗɑəɔɑɘ ɚɜɍɔɞɌɗɨəɚɏɚ ɚɍɦɬɘɌ. Ȼɚɗəɚɑ ɓɌɖɜɧɞɔɑ ɐɑɠɑɖɞɌ əɔɒəɑɕ ɝɞɑəɖɔ ɚɜɍɔɞɧ ɝ ɎɚɝɝɞɌəɚɎ-

ɗɑəɔɑɘ ɖɚɝɞəɚɕ ɏɜɌəɔɢɧ (ɍ).     

Fig. 2.   MSCT, ɝoronal (Ɍ) and sagittal (b ) reconstruction.  

Bone window. Correct reconstruction of inferior and medial orbita l walls (a) with recovery of orbital volume. Full cl o-

sure of the inferior wall defect with the reco nstruction of the bone border (b ).    

 

ȼɔɝ. 3 Ɍ (Fig. 3 Ɍ) 

 

ȼɔɝ. 3 ɍ (Fig. 3 b) 

ȼɔɝ. 3.    ȸȽȶȾ, ɖɚɜɚəɌɗɨəɌɫ (Ɍ) ɔ ɝɌɏɔɞɞɌɗɨəɌɫ (ɍ) ɜɑɖɚəɝɞɜɟɖɢɔɔ. 

ȼɑɒɔɘ çɖɚɝɞəɚɏɚ ɚɖəɌè. Ȼɚɗəɚɑ ɛɜɚɗɌɍɔɜɚɎɌəɔɑ ɔɘɛɗɌəɞɌɞɌ əɔɒəɑɕ ɝɞɑəɖɔ ɚɜɍɔɞɧ Ɏ Ɏɑɜɡəɑɣɑɗɪɝɞəɚɕ ɝɔəɟɝ, 

ɝɚɡɜɌəɫɪɥɔɕɝɫ ɖɚɝɞəɧɕ ɐɑɠɑɖɞ əɔɒəɑɕ ɝɞɑəɖɔ ɚɜɍɔɞɧ (Ɍ, ɍ).   

Fig. 3.   MSCT, ɝoronal (Ɍ) and sagittal (b ) reconstruction.  

Bone window. Complete  (a) with recover y of orbital volume. Complete prolapse of the inferior orbital wall implant 

into the maxillary sinus through the remaining  inferior orbital wall defect (b ).   
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Å əɑɖɚɜɜɑɖɞəɚɑ ɛɚɗɚɒɑəɔɑ ɔɘɛɗɌəɞɌɞɚɎ 

ɝɞɑəɚɖ ɚɜɍɔɞɧ, ɛɜɚɗɌɍɔɜɚɎɌəɔɑ ɔɘɛɗɌəɞɌɞɚɎ 

ɖɎɑɜɡɟ Ɏ ɛɚɗɚɝɞɨ ɚɜɍɔɞɧ ɔɗɔ Ɏəɔɓ Ɏ Ɏɑɜɡəɑɣɑ-

ɗɪɝɞəɚɕ ɝɔəɟɝ, 

Å ɛɚɎɜɑɒɐɑəɔɑ ɔɘɛɗɌəɞɌɞɌɘɔ ɔ ɩɗɑɘɑəɞɌ-

ɘɔ ȸȺȽ ɘɫɏɖɚɞɖɌəəɧɡ ɝɞɜɟɖɞɟɜ ɚɜɍɔɞɧ.  

ȮɧɎɚɐ.  

ȸȽȶȾ ɫɎɗɫɑɞɝɫ ɘɑɞɚɐɚɘ ɎɧɍɚɜɌ ɚɍɝɗɑɐɚ-

ɎɌəɔɫ ɛɌɢɔɑəɞɚɎ ɝ ɞɜɌɎɘɌɘɔ ɝɜɑɐəɑɕ ɓɚəɧ ɗɔ-

ɢɌ Ɏ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɘ ɛɑɜɔɚɐɑ. ȶɚɘɛɨɪɞɑɜ-

əɌɫ ɞɚɘɚɏɜɌɠɔɫ ɛɚɓɎɚɗɫɑɞ ɛɜɚɎɑɝɞɔ ɐɑɞɌɗɨəɧɕ 

ɌəɌɗɔɓ ɛɜɚɎɑɐɑəəɚɏɚ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ, 

ɎɧɫɎɔɞɨ Ɏɚɓɘɚɒəɧɑ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɧɑ 

ɚɝɗɚɒəɑəɔɫ ɔ ɚɢɑəɔɞɨ ɐɔəɌɘɔɖɟ ɝɚɝɞɚɫəɔɫ ɛɌ-

ɢɔɑəɞɌ əɌ ɚɞɐɌɗɑəəɧɡ ɩɞɌɛɌɡ. ȻɜɑɐɗɌɏɌɑɘɧɑ 

ɖɜɔɞɑɜɔɔ ɚɢɑəɖɔ ɛɜɚɎɑɐɑəəɚɏɚ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ 

ɗɑɣɑəɔɫ  ɘɧ ɜɑɖɚɘɑəɐɟɑɘ Ɏɖɗɪɣɔɞɨ Ɏ ɚɍɫɓɌ-

ɞɑɗɨəɧɕ ɛɜɚɞɚɖɚɗ ȸȽȶȾ-ɚɍɝɗɑɐɚɎɌəɔɫ ɟ Ɏɝɑɡ 

ɛɌɢɔɑəɞɚɎ ɝ ɞɜɌɎɘɚɕ ɚɜɍɔɞɧ ɔ ɝɜɑɐəɑɕ ɓɚəɧ 

ɗɔɢɌ. 

ȻɚɐɐɑɜɒɔɎɌɑɞɝɫ  "Ȼɜɚɑɖɞɚɘ ɛɚɎɧɤɑəɔɫ ɖɚəɖɟ-

ɜɑəɞɚɝɛɚɝɚɍəɚɝɞɔ Ɏɑɐɟɥɔɡ ɜɚɝɝɔɕɝɖɔɡ ɟəɔɎɑɜ-

ɝɔɞɑɞɚɎ ɝɜɑɐɔ Ɏɑɐɟɥɔɡ ɘɔɜɚɎɧɡ əɌɟɣəɚ-

ɚɍɜɌɓɚɎɌɞɑɗɨəɧɡ ɢɑəɞɜɚɎ". 

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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ɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. ȻɜɑɐɝɞɌɎɔɞɨ Ɏɚɓɘɚɒəɚɝɞɔ ɖɚɘɛɨɪɞɑɜəɚ-

ɞɚɘɚɏɜɌɠɔɣɑɝɖɔɡ (ȶȾ) ɌəɏɔɚɏɜɌɠɔɣɑɝɖɔɡ ɘəɚɏɚɛɗɚɝɖɚɝɞəɧɡ ɜɑɠɚɜɘɌɢɔɕ, 

ɚɜɔɑəɞɔɜɚɎɌəəɧɡ əɌ ɚɝɔ ɝɑɜɐɢɌ, Ɏ ɐɔɌɏəɚɝɞɔɖɑ Ɍɞɜɑɓɔɔ ɗɬɏɚɣəɚɕ Ɍɜɞɑɜɔɔ.  

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. ȼɑɞɜɚɝɛɑɖɞɔɎəɚ ɛɜɚɌəɌɗɔɓɔɜɚɎɌəɧ ɜɑɓɟɗɨɞɌɞɧ ȶȾ-

ɌəɏɔɚɖɌɜɐɔɚɏɜɌɠɔɔ 33 ɛɌɢɔɑəɞɚɎ ɝ Ɍɞɜɑɓɔɑɕ ɗɬɏɚɣəɚɕ Ɍɜɞɑɜɔɔ, Ɏ ɎɚɓɜɌɝɞɑ ɚɞ 1 ɐəɫ 

ɒɔɓəɔ ɐɚ 9 ɗɑɞ. Ȼɜɔ ɌəɌɗɔɓɑ ɘəɚɏɚɛɗɚɝɖɚɝɞəɧɡ ɜɑɠɚɜɘɌɢɔɕ, ɚɜɔɑəɞɔɜɚɎɌəəɧɡ əɌ ɚɝɔ 

ɝɑɜɐɢɌ, ɚɛɜɑɐɑɗɫɗɔ ɜɌɝɛɚɗɚɒɑəɔɑ ɔ ɘɚɜɠɚɗɚɏɔɪ ɛɜɑɐɝɑɜɐɔɕ ɔ ɒɑɗɟɐɚɣɖɚɎ, ɎɛɌɐɑəɔɑ 

ɝɔɝɞɑɘəɧɡ ɔ ɗɬɏɚɣəɧɡ Ɏɑə, ɘɑɝɞɌ ɚɞɡɚɒɐɑəɔɫ ɔ ɎɓɌɔɘəɚɑ ɜɌɝɛɚɗɚɒɑəɔɑ Ɍɚɜɞɧ ɔ ɗɬɏɚɣ-

əɚɏɚ ɝɞɎɚɗɌ, ɎɔɓɟɌɗɔɓɌɢɔɪ Ɏɧɡɚɐəɚɏɚ ɚɞɐɑɗɌ ɛɜɌɎɚɏɚ ɒɑɗɟɐɚɣɖɌ, ɘɔɞɜɌɗɨəɚ-ɛɚɗɟɗɟəəɚɑ 

ɠɔɍɜɚɓəɚɑ ɛɜɚɐɚɗɒɑəɔɑ, ɝɚɚɞəɚɤɑəɔɑ ɖɌɘɑɜ ɝɑɜɐɢɌ, əɌɗɔɣɔɑ ɖɚɘɘɟəɔɖɌɢɔɕ (ɚɞɖɜɧɞɚɑ 

ɚɎɌɗɨəɚɑ ɚɖəɚ, ɐɑɠɑɖɞ ɘɑɒɒɑɗɟɐɚɣɖɚɎɚɕ ɛɑɜɑɏɚɜɚɐɖɔ, ɐɑɠɑɖɞ ɘɑɒɛɜɑɐɝɑɜɐəɚɕ ɛɑɜɑ-

ɏɚɜɚɐɖɔ), ɔɝɞɚɣəɔɖɔ ɖɜɚɎɚɝəɌɍɒɑəɔɫ ɗɬɏɖɔɡ, əɌɗɔɣɔɑ ɝɚɛɟɞɝɞɎɟɪɥɑɕ ɛɌɞɚɗɚɏɔɔ. ȴɓ 33 

ɛɌɢɔɑəɞɚɎ ɝ Ɍɞɜɑɓɔɑɕ ɗɬɏɚɣəɚɕ Ɍɜɞɑɜɔɔ ɎɌɜɔɌəɞ ɝ ɐɑɠɑɖɞɚɘ ɘɑɒɒɑɗɟɐɚɣɖɚɎɚɕ ɛɑɜɑɏɚ-

ɜɚɐɖɔ (ȬȷȬ ɝ ȰȸȲȻ) ɎɝɞɜɑɣɌɗɝɫ ɟ 21 ɛɌɢɔɑəɞɌ (ɛɚɗ: ɘɟɒɝɖɚɕ ð 8, ɒɑəɝɖɔɕ ð 13), ɝ ɔə-

ɞɌɖɞəɚɕ ɘɑɒɒɑɗɟɐɚɣɖɚɎɚɕ ɛɑɜɑɏɚɜɚɐɖɚɕ (ȬȷȬ ɝ ȴȸȲȻ) ð ɟ 12 ɛɌɢɔɑəɞɚɎ (ɛɚɗ: ɘɟɒɝɖɚɕ 

ð 9, ɒɑəɝɖɔɕ ð 3). ȬəɌɗɔɓ ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚ ɛɚɝɞɜɚɑəəɧɡ ɜɑɖɚəɝɞɜɟɖɢɔɕ, ɚɜɔɑəɞɔɜɚɎɌə-

əɧɡ əɌ ɚɝɔ ɝɑɜɐɢɌ, ɛɚɓɎɚɗɫɑɞ ɎɧɫɎɔɞɨ ɡɌɜɌɖɞɑɜəɧɑ ɌəɌɞɚɘɔɣɑɝɖɔɑ ɛɜɔɓəɌɖɔ Ɍɞɜɑɓɔɔ 

ɗɬɏɚɣəɚɕ Ɍɜɞɑɜɔɔ, ɝɚɛɟɞɝɞɎɟɪɥɟɪ Ɏəɟɞɜɔɝɑɜɐɑɣəɟɪ ɔ Ɏəɑɝɑɜɐɑɣəɟɪ ɛɌɞɚɗɚɏɔɪ. ɁɌ-

ɜɌɖɞɑɜəɧɑ ɌəɌɞɚɘɔɣɑɝɖɔɑ ɛɜɔɓəɌɖɔ Ɍɞɜɑɓɔɔ ɗɬɏɚɣəɚɕ Ɍɜɞɑɜɔɔ ɚɛɜɑɐɑɗɫɪɞɝɫ Ɏ ɜɑɠɚɜ-

ɘɌɢɔɫɡ ɛɜɔɞɚɣəɧɡ ɚɞɐɑɗɚɎ ɒɑɗɟɐɚɣɖɚɎ, ɛɚ ɐɗɔəəɚɕ ɚɝɔ ɗɑɎɚɏɚ ɒɑɗɟɐɚɣɖɌ, ɛɚ ɖɚɜɚɞɖɚɕ 

ɚɝɔ əɌ ɟɜɚɎəɑ ɘɌɏɔɝɞɜɌɗɨəɧɡ Ɍɜɞɑɜɔɕ. 

 

ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: Ɏɜɚɒɐɬəəɧɕ ɛɚɜɚɖ ɝɑɜɐɢɌ, ɖɚəɚɞɜɟəɖɌɗɨəɧɑ ɛɚɜɚɖɔ, Ɍɞɜɑɓɔɫ 

ɗɬɏɚɣəɚɕ Ɍɜɞɑɜɔɔ ɝ ɔəɞɌɖɞəɚɕ ɘɑɒɒɑɗɟɐɚɣɖɚɎɚɕ ɛɑɜɑɏɚɜɚɐɖɚɕ, Ɍɞɜɑɓɔɫ ɗɬɏɚɣəɚɕ Ɍɜɞɑ-

ɜɔɔ ɝ ɐɑɠɑɖɞɚɘ ɘɑɒɒɑɗɟɐɚɣɖɚɎɚɕ ɛɑɜɑɏɚɜɚɐɖɔ, ɜɑəɞɏɑəɚɎɝɖɌɫ ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚ-

ɏɜɌɠɔɫ, ɖɚɘɛɨɪɞɑɜəɚ-ɞɚɘɚɏɜɌɠɔɣɑɝɖɌɫ ɌəɏɔɚɖɌɜɐɔɚɏɜɌɠɔɫ, ɘəɚɏɚɛɗɚɝɖɚɝɞəɧɑ ɜɑ-

ɠɚɜɘɌɢɔɔ, ɚɜɔɑəɞɔɜɚɎɌəəɧɑ əɌ ɚɝɔ ɝɑɜɐɢɌ.  
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Ȱɗɫ ɢɔɞɔɜɚɎɌəɔɫ: ȽɌɐɧɖɚɎɌ ȯ.ȶ., ȾɜɟɠɌəɚɎ ȯ.ȱ., ȴɛɌɞɚɎ Ȯ.Ȯ., ȼɫɓɌəɚɎ Ȯ.Ȯ. Ȯɚɓ-

ɘɚɒəɚɝɞɔ ɛɜɔɘɑəɑəɔɫ ɘəɚɏɚɛɗɚɝɖɚɝɞəɧɡ ɜɑɠɚɜɘɌɢɔɕ, ɚɜɔɑəɞɔɜɚɎɌəəɧɡ əɌ ɚɝɔ ɝɑɜɐ-

ɢɌ, Ɏ ɐɔɌɏəɚɝɞɔɖɑ Ɍɞɜɑɓɔɔ ɗɬɏɚɣəɚɕ Ɍɜɞɑɜɔɔ ɛɜɔ ɜɑəɞɏɑəɚɎɝɖɚɕ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚ-

ɏɜɌɠɔɔ. REJR 2018; 8(3): 155 -163 . DOI:10.21569/2222 -7415 -201 8-8-3-155 -163 .  
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THE POSSIBILITIES OF USING COMPUTED TOMOGRAPHY HEART-AXIS-ORIENTED 

MULTIPLANAR REFORMATIONS IN DIAGNOSTICS OF PULMONARY ARTERY  

ATRESIA 

 

Sadykova G.K. 1,2, Trufanov G. E 2., Ipatov V.V. 3, Ryazanov V. V .1,3  
 

urpose.  The aim of the study was to present the possibilities of heart -axis -oriented 

computed tomography (CT) angiographic multiplanar reformations in diagnostics of 

pulmonary artery atresia. Results of CT -angiocardiography of 33 patients with 

pulmonary artery atresia aged from 1st  day -of-life to 9 years old were retrospectively o b-

served and analyzed. Analysis of heart -axis -oriented multiplanar reformations included atria 

and ventricles localization and morphology, system and pulm onary veins inflows, aorta and 

pulmonary trunk origins and relative position, visualization of the output portion of the 

right ventricle, mitral -semilunar fibrous prolongation, proportion of the heart chambers, 

presence of communications (opened oval windo w, interatrial and/or interventricular se p-

tum defect), the sources of lung perfusion, presence of concomitant pathologies. Of 33 p a-

tients with pulmonary artery atresia variation with interventricular septum defect was d e-

tected in 21 patient (9 boys and 13 girls), with intact interventricular septum ð in 12 p a-

tients (9 boys and 3 girls). Analysis of consequently performed heart -axis -oriented multipl a-

nar reformations allows to detect peculiar anatomic signs of pulmonary artery atresia, co n-

comitant intracardia l and extracardial pathologies. The most valuable signs of pulmonary 

artery atresia are detected in followed reformations: supply ventricle division reformation, 

left ventricle long -axis reformation and short axis reformation at the level of main arteries.  

 

Keywords: congenital heart disease, conotruncal defects, pulmonary artery atresia 

with intact intraventricular septum, pulmonary artery atresia with interventricular septum 

defect, computed tomography, computed tomographic angiocardiography, heart -axis -

oriented multiplanar reformations.  
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ɞɜɑɓɔɫ ɗɬɏɚɣəɚɕ Ɍɜɞɑɜɔɔ (ȬȷȬ) ð ɩɞɚ 

ɛɚɜɚɖ, ɡɌɜɌɖɞɑɜɔɓɟɪɥɔɕɝɫ ɚɞɝɟɞɝɞɎɔ-

ɑɘ ɝɚɚɍɥɑəɔɫ ɗɬɏɚɣəɚɕ Ɍɜɞɑɜɔɔ ɝ ɒɑ-

ɗɟɐɚɣɖɌɘɔ ɝɑɜɐɢɌ. Ȭɞɜɑɓɔɫ ɗɬɏɚɣəɚɕ 

Ɍɜɞɑɜɔɔ ɍɧɎɌɑɞ ɐɎɟɡ ɞɔɛɚɎ: 

1) ɝ ɐɑɠɑɖɞɚɘ ɘɑɒɒɑɗɟɐɚɣɖɚɎɚɕ ɛɑɜɑɏɚ-

ɜɚɐɖɔ (ȰȸȲȻ), 

2) ɝ ɔəɞɌɖɞəɚɕ ɘɑɒɒɑɗɟɐɚɣɖɚɎɚɕ ɛɑɜɑɏɚ-

ɜɚɐɖɚɕ (ȴȸȲȻ). 

Ȼɜɔ Ɍɞɜɑɓɔɔ ɝ ɔəɞɌɖɞəɚɕ ɘɑɒɒɑɗɟɐɚɣɖɚ-

Ɏɚɕ ɛɑɜɑɏɚɜɚɐɖɚɕ Ɍɞɜɑɓɔɫ ɖɗɌɛɌəɌ ɗɬɏɚɣəɚɕ Ɍɜ-

ɞɑɜɔɔ ɘɚɒɑɞ ɍɧɞɨ ɔɝɞɔəəɚ ɘɧɤɑɣəɚɕ ɗɔɍɚ Ɏ 

Ɏɔɐɑ ɖɗɌɛɌəəɚɕ ɘɑɘɍɜɌəɧ ɝ ɜɌɓɗɔɣɔɘɧɘɔ ɝɔ-

əɟɝɌɘɔ ɔ ɖɚɘɔɝɝɟɜɌɘɔ [1, 5]. Ȼɚɜɚɖ ɝɚɛɜɚɎɚɒ-

ɐɌɑɞɝɫ ɜɌɓəɧɘɔ ɔɓɘɑəɑəɔɫɘɔ ɛɜɌɎɧɡ ɚɞɐɑɗɚɎ 

ɝɑɜɐɢɌ [1, 2, 3, 5, 9, 12]. ȻɜɌɎɧɕ ɌɞɜɔɚɎɑəɞɜɔ-

ɖɟɗɫɜəɧɕ ɖɗɌɛɌə ɞɜɬɡɝɞɎɚɜɣɌɞɧɕ, ɎɝɑɏɐɌ ɔɓɘɑ-

əɑə, ɛɜɔ ɩɞɚɘ ɝɞɎɚɜɖɔ ɟɞɚɗɥɑəɧ ɔ ɐɑɠɚɜɘɔɜɚ-

ɎɌəɧ. Ȼɜɔ ɏɔɛɚɛɗɌɓɔɔ ɞɜɬɡɝɞɎɚɜɣɌɞɚɏɚ ɖɗɌɛɌəɌ 

ɛɜɌɎɧɕ ɒɑɗɟɐɚɣɑɖ ɎɝɑɏɐɌ ɟɘɑəɨɤɑə Ɏ ɜɌɓɘɑɜɌɡ 

ɝ ɞɚɗɝɞɧɘɔ ɝɞɑəɖɌɘɔ, ɣɌɝɞɚ ɝ ɚɍɤɔɜəɧɘ ɠɔɍ-

ɜɚɩɗɌɝɞɚɓɚɘ ɩəɐɚɖɌɜɐɌ. ȻɜɌɎɧɕ ɒɑɗɟɐɚɣɑɖ 

ɛɚɗəɚɝɞɨɪ ɔ ɛɜɌɎɔɗɨəɚ ɝɠɚɜɘɔɜɚɎɌə, əɚ ɔɓ-ɓɌ 

ɏɔɛɑɜɞɜɚɠɔɔ ɘɔɚɖɌɜɐɌ ɞɜɌɍɑɖɟɗɫɜəɧɕ ɚɞɐɑɗ 

ɘɚɒɑɞ ɚɍɗɔɞɑɜɔɜɚɎɌɞɨɝɫ [1, 2, 5, 12]. 

Ȼɜɔ ɌəɚɘɌɗɔɔ ɜɌɓɎɔɞɔɫ ɛɜɌɎɚɏɚ Ɍɞɜɔɚ-

Ɏɑəɞɜɔɖɟɗɫɜəɚɏɚ ɖɗɌɛɌəɌ ɝ ɑɏɚ əɑɐɚɝɞɌɞɚɣəɚ-

ɝɞɨɪ ɛɜɌɎɧɕ ɒɑɗɟɐɚɣɑɖ ɔ ɛɜɌɎɚɑ ɛɜɑɐɝɑɜɐɔɑ 

ɟɎɑɗɔɣɑəɧ Ɏ ɜɌɓɘɑɜɌɡ [2, 5]. ȰɔɗɌɞɌɢɔɫ ɔ ɏɔ-

ɛɑɜɞɜɚɠɔɫ ɛɚɗɚɝɞɔ ɛɜɌɎɚɏɚ ɛɜɑɐɝɑɜɐɔɫ ɓɌɎɔɝɔɞ 

ɞɌɖɒɑ ɔ ɚɞ ɞɚɏɚ, əɌɝɖɚɗɨɖɚ ɜɑɝɞɜɔɖɞɔɎəɚ ɝɚɚɍ-

ɥɑəɔɑ ɘɑɒɐɟ ɛɜɑɐɝɑɜɐɔɫɘɔ. Ȯ ɍɚɗɨɤɔəɝɞɎɑ 

ɝɗɟɣɌɑɎ ɛɜɌɎɚɑ ɔ ɗɑɎɚɑ ɛɜɑɐɝɑɜɐɔɫ ɝɚɚɍɥɌɪɞɝɫ 

ɣɑɜɑɓ ɚɞɖɜɧɞɚɑ ɚɎɌɗɨəɚɑ ɚɖəɚ, ɜɑɐɖɚ ɣɑɜɑɓ Ɏɞɚ-

ɜɔɣəɧɕ ɐɑɠɑɖɞ ɘɑɒɛɜɑɐɝɑɜɐəɚɕ ɛɑɜɑɏɚɜɚɐɖɔ 

[1, 2 , 3, 5, 12].  

P 

Ȭ 

1 - Federal State  

Budgetary Educational 

Inst itution of Higher 

Education  

çSt. Petersburg State 

Pediatric Medical  

Universityè of the  

Ministry of Healthcare of 

the Russian Federation.  

2 - Federal State  

Budgetary Institution 

çAlmazov National  

Medical Research  

Centreè of the Ministry of 

Healthcare of the  

Russian Federation.  

3 - Federal State  

Budgetary Military  

Educational Institution of 

Higher Education  

çMilitary Medical  

Academy named by S.M. 

Kirovè of the Ministry of 

Defense of the Russian 

Federation.  

St. Petersburg, Russia.  



   RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY  

 

  | www.rejr.ru | REJR. 2018; 8 (3):155-163       DOI:10.21569/2222-7415-2018-8-3-155-163            ʉʪʨʘʥʠʮʘ  157 
  

Ȯəɑ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɡɌɜɌɖɞɑɜɌ ɔɓɘɑəɑəɔɕ 

ɛɜɌɎɚɏɚ ɛɜɑɐɝɑɜɐɔɫ ɔ ɛɜɌɎɚɏɚ ɒɑɗɟɐɚɣɖɌ, ɗɬ-

ɏɚɣəɧɕ ɝɞɎɚɗ ɔ ɎɑɞɎɔ ɗɬɏɚɣəɚɕ Ɍɜɞɑɜɔɔ ɜɌɓɎɔ-

ɞɧ ɐɚɝɞɌɞɚɣəɚ ɐɗɫ ɚɍɑɝɛɑɣɑəɔɫ ɗɬɏɚɣəɚɏɚ ɖɜɚ-

ɎɚɞɚɖɌ, ɍɗɌɏɚɐɌɜɫ ɤɔɜɚɖɚɘɟ ɚɞɖɜɧɞɚɘɟ Ɍɜɞɑ-

ɜɔɌɗɨəɚɘɟ ɛɜɚɞɚɖɟ.  

ɁɌɜɌɖɞɑɜəɧɘɔ ɌəɌɞɚɘɔɣɑɝɖɔɘɔ ɛɜɔɓəɌ-

ɖɌɘɔ Ɍɞɜɑɓɔɔ ɗɬɏɚɣəɚɕ Ɍɜɞɑɜɔɔ ɝ ɔəɞɌɖɞəɚɕ 

ɘɑɒɒɑɗɟɐɚɣɖɚɎɚɕ ɛɑɜɑɏɚɜɚɐɖɚɕ ɫɎɗɫɪɞɝɫ [1, 2, 

3, 5, 9,12]:  

1) Ɍɞɜɑɓɔɫ ɖɗɌɛɌəɌ ɗɬɏɚɣəɚɕ Ɍɜɞɑɜɔɔ, 

2) ɔəɞɌɖɞəɌɫ ɘɑɒɒɑɗɟɐɚɣɖɚɎɌɫ ɛɑɜɑɏɚ-

ɜɚɐɖɌ, 

3) ɜɌɓəɌɫ ɝɞɑɛɑəɨ ɏɔɛɚɛɗɌɓɔɔ ɞɜɔɖɟɝɛɔ-

ɐɌɗɨəɚɏɚ ɖɗɌɛɌəɌ ɔ ɛɜɌɎɚɏɚ ɒɑɗɟɐɚɣɖɌ. 

Ȼɜɔ Ɍɞɜɑɓɔɔ ɗɑɏɚɣəɚɕ Ɍɜɞɑɜɔɔ ɝ ɐɑɠɑɖɞɚɘ 

ɘɑɒɒɑɗɟɐɚɣɖɚɎɚɕ ɛɑɜɑɏɚɜɚɐɖɔ Ɏəɟɞɜɔɒɑɗɟɐɚɣ-

ɖɚɎɧɑ ɔɓɘɑəɑəɔɫ ɚɍɟɝɗɚɎɗɑəɧ ɜɌɝɡɚɒɐɑəɔɑɘ 

ɖɚəɟɝəɚɕ ɛɑɜɑɏɚɜɚɐɖɔ ɔ ɍɟɗɨɍɚɎɑəɞɜɔɖɟɗɫɜəɚɕ 

ɝɖɗɌɐɖɔ, ɎɝɗɑɐɝɞɎɔɑ ɩɞɚɏɚ əɌɐɒɑɗɟɐɚɣɖɚɎɧɕ 

ɏɜɑɍɑəɨ ɚɞɝɟɞɝɞɎɟɑɞ ɔ ɚɛɜɑɐɑɗɫɑɞɝɫ ɍɚɗɨɤɚɕ 

ɐɑɠɑɖɞ ɘɑɒɒɑɗɟɐɚɣɖɚɎɚɕ ɛɑɜɑɏɚɜɚɐɖɔ [1, 6]. 

ȴəɠɟəɐɔɍɟɗɫɜəɧɕ ɚɞɐɑɗ ɛɜɌɎɚɏɚ ɒɑɗɟ-

ɐɚɣɖɌ ɔɓ-ɓɌ ɏɔɛɚɛɗɌɓɔɔ ɖɚəɟɝəɚɕ ɛɑɜɑɏɚɜɚɐɖɔ 

ɘɚɒɑɞ ɍɧɞɨ ɝɟɒɑə ɔɗɔ əɑ ɝɠɚɜɘɔɜɚɎɌə. 

Ȼɜɔ ɩɞɚɘ ɎɌɜɔɌəɞɑ Ɍɞɜɑɓɔɔ ɎɝɞɜɑɣɌɪɞɝɫ 

əɌɜɟɤɑəɔɫ Ɏɑəɞɜɔɖɟɗɫɜəɚ-ɌɜɞɑɜɔɌɗɨəɧɡ ɝɚ-

ɑɐɔəɑəɔɕ Ɏ Ɏɔɐɑ ɞɜɌəɝɛɚɓɔɢɔɔ ɔ ɚɞɡɚɒɐɑəɔɫ 

ɘɌɏɔɝɞɜɌɗɨəɧɡ Ɍɜɞɑɜɔɕ ɚɞ ɚɐəɚɏɚ ɒɑɗɟɐɚɣɖɌ [6, 

12].  

ȺɝɞɌɗɨəɧɑ ɚɞɐɑɗɧ ɝɑɜɐɢɌ ɝɠɚɜɘɔɜɚɎɌəɧ 

əɚɜɘɌɗɨəɚ. 

Ȭɞɜɑɓɔɫ ɗɬɏɚɣəɚ-ɌɜɞɑɜɔɌɗɨəɚɏɚ ɜɟɝɗɌ ɘɚ-

ɒɑɞ ɍɧɞɨ əɌ ɜɌɓəɧɡ ɟɜɚɎəɫɡ: ɚɞ Ɏɧɡɚɐəɚɏɚ ɚɞ-

ɐɑɗɌ ɛɜɌɎɚɏɚ ɒɑɗɟɐɚɣɖɌ, ɎɖɗɪɣɌɫ ɎɑɞɎɔ ɗɬɏɚɣ-

əɧɡ Ɍɜɞɑɜɔɕ [1, 2, 3, 6, 12, 16, 18]. ɃɌɝɞɚ ɩɞɚɞ 

ɛɚɜɚɖ ɝɚɛɜɚɎɚɒɐɌɑɞɝɫ ɏɔɛɚɛɗɌɓɔɑɕ Ɏɝɑɏɚ ɗɬ-

ɏɚɣəɚ-ɌɜɞɑɜɔɌɗɨəɚɏɚ ɐɑɜɑɎɌ. 

ȴɝɞɚɣəɔɖɌɘɔ ɖɜɚɎɚɝəɌɍɒɑəɔɫ ɗɬɏɖɔɡ ɘɚ-

ɏɟɞ ɍɧɞɨ: ɚɞɖɜɧɞɧɕ ɌɜɞɑɜɔɌɗɨəɧɕ ɛɜɚɞɚɖ, 

ɍɚɗɨɤɔɑ Ɍɚɜɞɚ-ɗɬɏɚɣəɧɑ ɖɚɗɗɌɞɑɜɌɗɨəɧɑ Ɍɜɞɑ-

ɜɔɔ, ɍɜɚəɡɔɌɗɨəɧɑ ɖɚɗɗɌɞɑɜɌɗɨəɧɑ Ɍɜɞɑɜɔɔ, 

ɘɑɐɔɌɝɞɔəɌɗɨəɧɑ ɖɚɗɗɌɞɑɜɌɗɨəɧɑ Ɍɜɞɑɜɔɔ, ɠɔ-

ɝɞɟɗɧ ɘɑɒɐɟ ɖɚɜɚəɌɜəɧɘɔ ɔ ɗɬɏɚɣəɧɘɔ Ɍɜɞɑ-

ɜɔɫɘɔ [3, 6, 12].  

ɁɌɜɌɖɞɑɜəɧɘɔ ɌəɌɞɚɘɔɣɑɝɖɔɘɔ ɛɜɔɓəɌ-

ɖɌɘɔ Ɍɞɜɑɓɔɔ ɗɬɏɚɣəɚɕ Ɍɜɞɑɜɔɔ ɝ ɐɑɠɑɖɞɚɘ 

ɘɑɒɒɑɗɟɐɚɣɖɚɎɚɕ ɛɑɜɑɏɚɜɚɐɖɔ ɫɎɗɫɪɞɝɫ [1, 2, 

3, 6, 9,12]:  

1) ɚɞɝɟɞɝɞɎɔɑ ɝɚɚɍɥɑəɔɫ ɛɜɌɎɚɏɚ ɒɑɗɟ-

ɐɚɣɖɌ ɝ ɗɬɏɚɣəɚ-ɌɜɞɑɜɔɌɗɨəɧɘ ɜɟɝɗɚɘ, ɚɍɟɝɗɚɎ-

ɗɑəəɚɑ Ɍɞɜɑɓɔɑɕ ɚɞ ɔəɠɟəɐɔɍɟɗɫɜəɚɏɚ ɚɞɐɑɗɌ 

ɛɜɌɎɚɏɚ ɒɑɗɟɐɚɣɖɌ; 

2) ɍɚɗɨɤɚɕ ɐɑɠɑɖɞ ɘɑɒɒɑɗɟɐɚɣɖɚɎɚɕ ɛɑ-

ɜɑɏɚɜɚɐɖɔ; 

3) ɐɑɖɝɞɜɚɛɚɓɔɢɔɫ Ɍɚɜɞɧ; 

4) ɔɝɞɚɣəɔɖ ɖɚɗɗɌɞɑɜɌɗɨəɚɏɚ ɖɜɚɎɚɝəɌɍ-

ɒɑəɔɫ ɗɬɏɖɔɡ. 

Ȱɗɫ ɚɛɜɑɐɑɗɑəɔɫ əɌɔɍɚɗɑɑ ɟɝɛɑɤəɚɕ ɝɞɜɌ-

ɞɑɏɔɔ ɖɚɜɜɑɖɢɔɔ Ɍɞɜɑɓɔɔ ɗɬɏɚɣəɚɕ Ɍɜɞɑɜɔɔ 

əɑɚɍɡɚɐɔɘɚ ɐɑɞɌɗɨəɚ ɟɝɞɌəɚɎɔɞɨ Ɏɝɑ Ɏɧɤɑɚɛɔ-

ɝɌəəɧɑ ɌəɌɞɚɘɔɣɑɝɖɔɑ ɚɝɚɍɑəəɚɝɞɔ. Ȯ əɌɝɞɚɫ-

ɥɑɑ Ɏɜɑɘɫ ȶȾ-ɖɚɜɚəɌɜɚɏɜɌɠɔɫ ɫɎɗɫɑɞɝɫ əɌɔɍɚ-

ɗɑɑ ɛɑɜɝɛɑɖɞɔɎəɧɘ əɑɔəɎɌɓɔɎəɧɘ ɗɟɣɑɎɧɘ ɘɑ-

ɞɚɐɚɘ ɐɗɫ ɐɚɝɞɔɒɑəɔɫ ɐɌəəɚɕ ɢɑɗɔ. ȸɧ ɛɜɑɐ-

ɗɌɏɌɑɘ ɌəɌɗɔɓɔɜɚɎɌɞɨ ɐɌəəɧɑ ȶȾ-

ɖɌɜɐɔɚɌəɏɔɚɏɜɌɠɔɔ ɛɟɞɬɘ ɛɚɝɞɜɚɑəɔɫ ɘəɚɏɚ-

ɛɗɚɝɖɚɝɞəɧɡ ɜɑɠɚɜɘɌɢɔɕ, ɚɜɔɑəɞɔɜɚɎɌəəɧɡ əɌ 

ɚɝɔ ɝɑɜɐɢɌ. ɉɞɚ ɛɚɓɎɚɗɔɞ əɑ ɞɚɗɨɖɚ ɝɚɖɜɌɞɔɞɨ 

Ɏɜɑɘɫ ɌəɌɗɔɓɌ ɔɓɚɍɜɌɒɑəɔɕ ɛɜɔ ȶȾ-

ɖɌɜɐɔɚɌəɏɔɚɏɜɌɠɔɔ, əɚ ɔ ɝɚɛɚɝɞɌɎɗɫɞɨ ɜɑɓɟɗɨ-

ɞɌɞɧ ȶȾ-ɔɝɝɗɑɐɚɎɌəɔɫ ɝ ɩɡɚɖɌɜɐɔɚɏɜɌɠɔɣɑɝɖɔ-

ɘɔ ɔɝɝɗɑɐɚɎɌəɔɫɘɔ ɔ ȸȼȾ. 

ɂɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ: ɛɜɑɐɝɞɌɎɔɞɨ Ɏɚɓ-

ɘɚɒəɚɝɞɔ ɖɚɘɛɨɪɞɑɜəɚ-ɞɚɘɚɏɜɌɠɔɣɑɝɖɔɡ (ȶȾ) 

ɌəɏɔɚɏɜɌɠɔɣɑɝɖɔɡ ɘəɚɏɚɛɗɚɝɖɚɝɞəɧɡ ɜɑɠɚɜɘɌ-

ɢɔɕ, ɚɜɔɑəɞɔɜɚɎɌəəɧɡ əɌ ɚɝɔ ɝɑɜɐɢɌ, Ɏ ɐɔɌ-

ɏəɚɝɞɔɖɑ Ɍɞɜɑɓɔɔ ɗɬɏɚɣəɚɕ Ɍɜɞɑɜɔɔ.  

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. ȼɑɞɜɚɝɛɑɖɞɔɎəɚ 

ɛɜɚɌəɌɗɔɓɔɜɚɎɌəɧ ɜɑɓɟɗɨɞɌɞɧ ȶȾ-

ɌəɏɔɚɖɌɜɐɔɚɏɜɌɠɔɔ 33 ɛɌɢɔɑəɞɚɎ ɝ Ɍɞɜɑɓɔɑɕ 

ɗɬɏɚɣəɚɕ Ɍɜɞɑɜɔɔ, Ɏ ɎɚɓɜɌɝɞɑ ɚɞ 1 ɐəɫ ɒɔɓəɔ ɐɚ 

9 ɗɑɞ. ȹɌ ɚɝəɚɎɑ ɐɌəəɧɡ ȶȾ-

ɌəɏɔɚɖɌɜɐɔɚɏɜɌɠɔɔ ɍɧɗɔ ɛɚɝɞɜɚɑəɧ ɘəɚɏɚ-

ɛɗɚɝɖɚɝɞəɧɑ ɜɑɠɚɜɘɌɢɔɔ, ɚɜɔɑəɞɔɜɚɎɌəəɧɑ əɌ 

ɚɝɔ ɝɑɜɐɢɌ. Ȼɜɔ ɌəɌɗɔɓɑ ɘəɚɏɚɛɗɚɝɖɚɝɞəɧɡ ɜɑ-

ɠɚɜɘɌɢɔɕ, ɚɜɔɑəɞɔɜɚɎɌəəɧɡ əɌ ɚɝɔ ɝɑɜɐɢɌ, 

ɚɛɜɑɐɑɗɫɗɔ: ɜɌɝɛɚɗɚɒɑəɔɑ ɔ ɘɚɜɠɚɗɚɏɔɪ ɛɜɑɐ-

ɝɑɜɐɔɕ ɔ ɒɑɗɟɐɚɣɖɚɎ, ɎɛɌɐɑəɔɑ ɝɔɝɞɑɘəɧɡ ɔ 

ɗɬɏɚɣəɧɡ Ɏɑə, ɘɑɝɞɌ ɚɞɡɚɒɐɑəɔɫ ɔ ɎɓɌɔɘəɚɑ 

ɜɌɝɛɚɗɚɒɑəɔɑ Ɍɚɜɞɧ ɔ ɗɬɏɚɣəɚɏɚ ɝɞɎɚɗɌ, ɎɔɓɟɌ-

ɗɔɓɌɢɔɪ Ɏɧɡɚɐəɚɏɚ ɚɞɐɑɗɌ ɛɜɌɎɚɏɚ ɒɑɗɟɐɚɣɖɌ, 

ɘɔɞɜɌɗɨəɚ-ɛɚɗɟɗɟəəɚɑ ɠɔɍɜɚɓəɚɑ ɛɜɚɐɚɗɒɑəɔɑ, 

ɝɚɚɞəɚɤɑəɔɑ ɖɌɘɑɜ ɝɑɜɐɢɌ, əɌɗɔɣɔɑ ɖɚɘɘɟəɔ-

ɖɌɢɔɕ (ɚɞɖɜɧɞɚɑ ɚɎɌɗɨəɚɑ ɚɖəɚ, ɐɑɠɑɖɞ ɘɑɒɒɑ-

ɗɟɐɚɣɖɚɎɚɕ ɛɑɜɑɏɚɜɚɐɖɔ, ɐɑɠɑɖɞ ɘɑɒɛɜɑɐɝɑɜɐ-

əɚɕ ɛɑɜɑɏɚɜɚɐɖɔ), ɔɝɞɚɣəɔɖɔ ɖɜɚɎɚɝəɌɍɒɑəɔɫ 

ɗɬɏɖɔɡ, əɌɗɔɣɔɑ ɝɚɛɟɞɝɞɎɟɪɥɑɕ ɛɌɞɚɗɚɏɔɔ. Ȯ 

əɌɤɑ ɔɝɝɗɑɐɚɎɌəɔɑ əɑ Ɏɖɗɪɣɑəɧ ɝɗɟɣɌɔ, ɖɚɏɐɌ 

Ɍɞɜɑɓɔɫ ɗɬɏɚɣəɚɕ Ɍɜɞɑɜɔɔ ɫɎɗɫɑɞɝɫ ɚɐəɔɘ ɔɓ 

ɖɚɘɛɚəɑəɞɚɎ ɝɗɚɒəɧɡ Ɏɜɚɒɐɬəəɧɡ ɛɚɜɚɖɚɎ 

ɝɑɜɐɢɌ: ɌəɚɘɌɗɔɫ ɉɍɤɞɑɕəɌ, ɛɚɗəɌɫ ɠɚɜɘɌ Ɍɞ-

ɜɔɚɎɑəɞɜɔɖɟɗɫɜəɚɏɚ ɖɌəɌɗɌ, ɑɐɔəɝɞɎɑəəɧɕ ɒɑ-

ɗɟɐɚɣɑɖ, ɘɔɞɜɌɗɨəɌɫ Ɍɞɜɑɓɔɫ, ɞɜɔɖɟɝɛɔɐɌɗɨəɌɫ 

Ɍɞɜɑɓɔɫ, ɖɚɜɜɔɏɔɜɚɎɌəəɌɫ ɞɜɌəɝɛɚɓɔɢɔɫ ɘɌɏɔ-

ɝɞɜɌɗɨəɧɡ Ɍɜɞɑɜɔɕ. 

ȼɑɓɟɗɨɞɌɞɧ ɔ ɚɍɝɟɒɐɑəɔɑ. 

Ȯ ɜɑɠɚɜɘɌɢɔɔ ɛɚ ɐɗɔəəɚɕ ɚɝɔ ɛɜɔəɚɝɫ-

ɥɑɏɚ ɞɜɌɖɞɌ ɛɜɌɎɚɏɚ ɒɑɗɟɐɚɣɖɌ ɛɜɔ Ɍɞɜɑɓɔɔ 

ɗɬɏɚɣəɚɕ Ɍɜɞɑɜɔɔ ɝ ɔəɞɌɖɞəɚɕ ɘɑɒɒɑɗɟɐɚɣɖɚ-

Ɏɚɕ ɛɑɜɑɏɚɜɚɐɖɚɕ (ȬȷȬ ɝ ȴȸȲȻ) ɛɜɔ ɏɔɛɚɛɗɌ-

ɓɔɔ ɛɜɌɎɚɏɚ ɒɑɗɟɐɚɣɖɌ Ɏ ɚɐəɚɘ ɝɜɑɓɑ Ɏɔɐəɧ 

Ɏɝɑ ɞɜɔ ɚɞɐɑɗɌ (n=11). 

Ȯ ɜɑɠɚɜɘɌɢɔɔ ɛɜɔɞɚɣəɧɡ ɚɞɐɑɗɚɎ ɒɑɗɟ-

ɐɚɣɖɚɎ ɛɜɔ ȬȷȬ ɝ ȴȸȲȻ ɎɔɓɟɌɗɔɓɔɜɟɑɞɝɫ ɏɔ-

ɛɚɛɗɌɓɔɜɚɎɌəəɧɕ ɛɜɌɎɧɕ ɒɑɗɟɐɚɣɑɖ (n=7) (ɜɔɝ. 

1 Ɍ), ɟɎɑɗɔɣɑəɔɑ ɛɜɌɎɚɏɚ ɒɑɗɟɐɚɣɖɌ ɔ ɛɜɌɎɚɏɚ 

ɛɜɑɐɝɑɜɐɔɫ ɛɜɔ əɑɐɚɝɞɌɞɚɣəɚɝɞɔ ɌəɚɘɌɗɨəɚɏɚ 

ɛɜɌɎɚɏɚ ɌɞɜɔɚɎɑəɞɜɔɖɟɗɫɜəɚɏɚ ɖɗɌɛɌəɌ (n=4) 

(ɜɔɝ. 1 ɍ).  
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Ȯ ɜɑɠɚɜɘɌɢɔɔ ɛɜɔɞɚɣəɧɡ ɚɞɐɑɗɚɎ ɒɑɗɟ-

ɐɚɣɖɚɎ ɛɜɔ Ɍɞɜɑɓɔɔ ɗɬɏɚɣəɚɕ Ɍɜɞɑɜɔɔ ɝ ɐɑɠɑɖ-

ɞɚɘ ɘɑɒɒɑɗɟɐɚɣɖɚɎɚɕ ɛɑɜɑɏɚɜɚɐɖɔ (ȬȷȬ ɝ 

ȰȸȲȻ) ɎɔɓɟɌɗɔɓɔɜɟɑɞɝɫ əɚɜɘɌɗɨəɚ ɜɌɓɎɔɞɧɕ 

ɛɜɌɎɧɕ ɒɑɗɟɐɚɣɑɖ, ɣɌɥɑ əɌɍɗɪɐɌɑɞɝɫ ɟɎɑɗɔɣɑ-

əɔɑ ɛɜɌɎɧɡ ɚɞɐɑɗɚɎ ɚɞəɚɝɔɞɑɗɨəɚ ɗɑɎɧɡ ɚɞɐɑɗɚɎ 

(n=12), ɜɑɒɑ ɛɜɑɚɍɗɌɐɌɪɞ ɜɌɓɘɑɜɧ ɗɑɎɧɡ ɚɞɐɑ-

ɗɚɎ (n=7), ɜɑɐɖɚ ɛɜɌɎɧɑ ɚɞɐɑɗɧ ɜɌɎəɧ ɗɑɎɧɘ 

(n=2).  

Ȯ ɜɑɠɚɜɘɌɢɔɔ ɛɚ ɐɗɔəəɚɕ ɚɝɔ ɝɚɝɟɐɌ ɡɚ-

ɜɚɤɚ ɎɔɓɟɌɗɔɓɔɜɟɑɞɝɫ ɚɞɖɜɧɞɧɕ ɌɜɞɑɜɔɌɗɨəɧɕ 

ɛɜɚɞɚɖ (ɜɔɝ. 2 Ɍ). Ȯ ɝɗɟɣɌɫɡ ɛɜɌɎɚɜɌɝɛɚɗɚɒɑə-

əɚɕ ɐɟɏɔ Ɍɚɜɞɧ ɚɞɖɜɧɞɧɕ ɌɜɞɑɜɔɌɗɨəɧɕ ɛɜɚɞɚɖ 

ɗɟɣɤɑ Ɏɔɐɑə Ɏ ɜɑɠɚɜɘɌɢɔɔ ɛɜɔɞɚɣəɧɡ ɚɞɐɑɗɚɎ 

ɒɑɗɟɐɚɣɖɚɎ. 

Ȼɜɔ ȬȷȬ ɝ ȰȸȲȻ əɌɗɔɣɔɑ ɔ ɡɚɐ ɖɚɗɗɌɞɑ-

ɜɌɗɨəɧɡ Ɍɜɞɑɜɔɕ ɘɚɒəɚ ɚɛɜɑɐɑɗɔɞɨ Ɏ ɜɑɠɚɜ-

ɘɌɢɔɔ ɛɚ ɐɗɔəəɚɕ ɚɝɔ ɝɚɝɟɐɌ (ɜɔɝ. 2 ɍ), Ɏ ɜɑ-

ɠɚɜɘɌɢɔɔ ɛɜɔɞɚɣəɧɡ ɚɞɐɑɗɚɎ ɒɑɗɟɐɚɣɖɚɎ. 

Ȯ ɜɑɠɚɜɘɌɢɔɔ ɛɚ ɐɗɔəəɚɕ ɚɝɔ ɗɑɎɚɏɚ ɒɑ-

ɗɟɐɚɣɖɌ ɛɜɔ ȬȷȬ ɝ ȴȸȲȻ ɎɔɓɟɌɗɔɓɔɜɟɑɞɝɫ ɢɑ-

ɗɌɫ ɘɑɒɒɑɗɟɐɚɣɖɚɎɌɫ ɛɑɜɑɏɚɜɚɐɖɌ, ɘɔɞɜɌɗɨəɚ-

ɌɚɜɞɌɗɨəɚɑ ɠɔɍɜɚɓəɚɑ ɛɜɚɐɚɗɒɑəɔɑ (ɜɔɝ. 3 Ɍ). Ȯ 

ɜɑɠɚɜɘɌɢɔɔ ɛɚ ɐɗɔəəɚɕ ɚɝɔ ɗɑɎɚɏɚ ɒɑɗɟɐɚɣɖɌ 

ɛɜɔ ȬȷȬ ɝ ȰȸȲȻ ɎɔɓɟɌɗɔɓɔɜɟɑɞɝɫ ɐɑɠɑɖɞ ɘɑ-

ɒɒɑɗɟɐɚɣɖɚɎɚɕ ɛɑɜɑɏɚɜɚɐɖɔ, ɘɔɞɜɌɗɨəɚ-

ɌɚɜɞɌɗɨəɚɑ ɠɔɍɜɚɓəɚɑ ɛɜɚɐɚɗɒɑəɔɑ (ɜɔɝ. 3 ɍ). 

Ȯ ɜɑɠɚɜɘɌɢɔɔ ɛɚ ɖɚɜɚɞɖɚɕ ɚɝɔ ɝɑɜɐɢɌ əɌ 

ɟɜɚɎəɑ ɒɑɗɟɐɚɣɖɚɎ ɛɜɔ ȬȷȬ ɝ ȴȸȲȻ ɎɓɌɔɘəɚɑ 

ɜɌɝɛɚɗɚɒɑəɔɑ ɒɑɗɟɐɚɣɖɚɎ ɓɌɎɔɝɔɞ ɚɞ ɝɞɑɛɑəɔ 

ɏɔɛɚɛɗɌɓɔɔ ɛɜɌɎɚɏɚ ɒɑɗɟɐɚɣɖɌ. Ȼɜɔ ɎɧɜɌɒɑə-

əɚɕ ɏɔɛɚɛɗɌɓɔɔ ɛɜɌɎɚɏɚ ɒɑɗɟɐɚɣɖɌ ɚɞɘɑɣɌɑɞɝɫ 

ɓɔɏɓɌɏɚɚɍɜɌɓəɌɫ ɐɑɠɚɜɘɌɢɔɫ ɘɑɒɒɑɗɟɐɚɣɖɚɎɚɕ 

ɛɑɜɑɏɚɜɚɐɖɔ (ɜɔɝ. 4). 

Ȼɜɔ Ɍɞɜɑɓɔɔ ɗɬɏɚɣəɚɕ Ɍɜɞɑɜɔɔ ɝ ɔəɞɌɖɞ-

əɚɕ ɘɑɒɒɑɗɟɐɚɣɖɚɎɚɕ ɛɑɜɑɏɚɜɚɐɖɚɕ (ȬȷȬ ɝ 

ȴȸȲȻ) Ɏ ɜɑɠɚɜɘɌɢɔɔ ɛɚ ɖɚɜɚɞɖɚɕ ɚɝɔ əɌ 

ɟɜɚɎəɑ ɘɌɏɔɝɞɜɌɗɨəɧɡ Ɍɜɞɑɜɔɕ Ɏɚ Ɏɝɑɡ ɝɗɟɣɌɫɡ 

ɚɛɜɑɐɑɗɫɑɞɝɫ Ɏɧɡɚɐəɚɕ ɚɞɐɑɗ ɛɜɌɎɚɏɚ ɒɑɗɟɐɚɣ-

ɖɌ (ɜɔɝ. 5 Ɍ), ɡɚɜɚɤɚ ɜɌɓɎɔɞɧɑ ɗɬɏɚɣəɧɕ ɝɞɎɚɗ ɔ 

ɎɑɞɎɔ ɗɬɏɚɣəɧɡ Ɍɜɞɑɜɔɕ, ɎɔɓɟɌɗɔɓɔɜɟɑɞɝɫ ɤɔ-

ɜɚɖɔɕ ɚɞɖɜɧɞɧɕ ɌɜɞɑɜɔɌɗɨəɧɕ ɛɜɚɞɚɖ, ɜɌɝɛɚ-

ɗɚɒɑəəɧɕ ɖəɌɜɟɒɔ ɚɞ ɗɑɎɚɕ ɗɬɏɚɣəɚɕ Ɍɜɞɑɜɔɔ 

(ɜɔɝ. 5 ɍ). Ȯ ɩɞɚɕ ɜɑɠɚɜɘɌɢɔɔ ɟɐɌɗɚɝɨ ɎɔɓɟɌɗɔ-

ɓɔɜɚɎɌɞɨ ɖɗɌɛɌə ɗɬɏɚɣəɚɕ Ɍɜɞɑɜɔɔ ɝ ɡɚɜɚɤɚ 

ɜɌɓɗɔɣɔɘɧɘɔ ɝɔəɟɝɌɘɔ ɔ ɖɚɘɔɝɝɟɜɌɘɔ, ɝ ɜɌɝ-

ɛɚɗɚɒɑəəɚɕ Ɏ ɢɑəɞɜɑ ɟɛɗɚɞəɬəəɚɕ ɞɚɣɖɔ (ɜɔɝ. 5 

Ɏ).  

Ȼɜɔ ȶȾ-ɌəɏɔɚɖɌɜɐɔɚɏɜɌɠɔɔ Ɏɚɓɘɚɒəɚ 

ɖɚɝɎɑəəɚ ɝɟɐɔɞɨ ɚɍ ɚɞɝɟɞɝɞɎɔɔ ɛɜɫɘɚɏɚ ɖɜɚɎɚ-

ɞɚɖɌ ɔɓ ɛɜɌɎɚɏɚ ɒɑɗɟɐɚɣɖɌ Ɏ ɗɬɏɚɣəɟɪ Ɍɜɞɑɜɔɪ 

ɔ, ɝɚɚɞɎɑɞɝɞɎɑəəɚ, ɚ ɜɑɞɜɚɏɜɌɐəɚɘ ɓɌɛɚɗəɑəɔɔ 

ɗɬɏɚɣəɚɏɚ ɝɞɎɚɗɌ, ɎɑɞɎɑɕ ɗɬɏɚɣəɚɕ Ɍɜɞɑɜɔɔ ɛɚ 

ɛɗɚɞəɚɝɞɔ ɖɚəɞɜɌɝɞəɚɏɚ ɎɑɥɑɝɞɎɌ Ɏ ɗɬɏɚɣəɚɘ 

ɝɞɎɚɗɑ, Ɏ ɎɑɞɎɫɡ ɗɬɏɚɣəɧɡ Ɍɜɞɑɜɔɕ Ɏ ɝɜɌɎəɑəɔɔ 

ɝ ɛɜɌɎɧɘɔ ɔ ɗɑɎɧɘɔ ɚɞɐɑɗɌɘɔ ɝɑɜɐɢɌ. ɉɞɚ Ɏɚɓ-

ɘɚɒəɚ ɛɜɔ ɜɌɓəɚɕ ɛɗɚɞəɚɝɞɔ ɖɚəɞɜɌɝɞəɚɏɚ Ɏɑ-

ɥɑɝɞɎɌ Ɏ ɛɜɌɎɧɡ ɔ Ɏ ɗɑɎɧɡ ɚɞɐɑɗɌɡ ɝɑɜɐɢɌ (ɜɔɝ. 

6 Ɍ) ɔ əɑɎɚɓɘɚɒəɚ ɛɜɔ ɚɐɔəɌɖɚɎɚɕ ɛɗɚɞəɚɝɞɔ 

(ɜɔɝ. 6 ɍ). ȾɌɖ ɛɜɔ Ɍɞɜɑɓɔɔ ɗɬɏɚɣəɚɕ Ɍɜɞɑɜɔɔ ɝ 

ɔəɞɌɖɞəɚɕ ɘɑɒɒɑɗɟɐɚɣɖɚɎɚɕ ɛɑɜɑɏɚɜɚɐɖɚɕ 

ɛɗɚɞəɚɝɞɨ ɖɚəɞɜɌɝɞəɚɏɚ ɎɑɥɑɝɞɎɌ Ɏ ɗɬɏɚɣəɚɕ 

Ɍɜɞɑɜɔɔ ɔ Ɏ ɎɑɞɎɫɡ ɗɬɏɚɣəɚɕ Ɍɜɞɑɜɔɔ ɚɐɔəɌɖɚ-

ɎɌɫ ɝ ɗɑɎɧɘɔ ɚɞɐɑɗɌɘɔ ɝɑɜɐɢɌ, Ɍɚɜɞɚɕ. ɉɞɚ 

ɚɍɦɫɝəɫɑɞɝɫ ɜɑɞɜɚɏɜɌɐəɧɘ ɓɌɛɚɗəɑəɔɑɘ ɗɬɏɚɣ-

əɚɏɚ ɝɞɎɚɗɌ, ɎɑɞɎɑɕ ɗɬɏɚɣəɚɕ Ɍɜɞɑɜɔɔ ɔɓ Ɍɚɜɞɧ 

ɣɑɜɑɓ ɚɞɖɜɧɞɧɕ ɌɜɞɑɜɔɌɗɨəɧɕ ɛɜɚɞɚɖ.  

Ȼɜɔ Ɍɞɜɑɓɔɔ ɗɬɏɚɣəɚɕ Ɍɜɞɑɜɔɔ ɝ ɐɑɠɑɖɞɚɘ 

ɘɑɒɒɑɗɟɐɚɣɖɚɎɚɕ ɛɑɜɑɏɚɜɚɐɖɔ (ȬȷȬ ɝ ȰȸȲȻ) Ɏ 

ɜɑɠɚɜɘɌɢɔɔ ɛɚ ɖɚɜɚɞɖɚɕ ɚɝɔ əɌ ɟɜɚɎəɑ ɘɌɏɔ-

ɝɞɜɌɗɨəɧɡ Ɍɜɞɑɜɔɕ Ɏɚɓɘɚɒəɧ ɞɜɔ ɎɌɜɔɌəɞɌ Ɏɔ-

ɓɟɌɗɔɓɌɢɔɔ Ɏɧɡɚɐəɚɏɚ ɚɞɐɑɗɌ ɛɜɌɎɚɏɚ ɒɑɗɟɐɚɣ-

ɖɌ: 

1) ɎɔɓɟɌɗɔɓɔɜɟɑɞɝɫ ɍɑɓ ɛɜɔɓəɌɖɚɎ ɝɞɑəɚ-

ɓɔɜɚɎɌəɔɫ (n=6) (ɜɔɝ. 7 Ɍ), ɛɜɔ ɩɞɚɘ Ɍɞɜɑɓɔɫ 

ɚɛɜɑɐɑɗɫɗɌɝɨ əɌ ɟɜɚɎəɑ ɖɗɌɛɌəɌ ɗɬɏɚɣəɚɕ Ɍɜɞɑ-

ɜɔɔ (n=3), əɌ ɟɜɚɎəɑ ɖɗɌɛɌəɌ ɗɬɏɚɣəɚɕ Ɍɜɞɑɜɔɔ, 

ɛɜɚɖɝɔɘɌɗɨəɚɕ ɣɌɝɞɔ ɗɬɏɚɣəɚɏɚ ɝɞɎɚɗɌ (n=2), əɌ 

ɟɜɚɎəɑ ɗɬɏɚɣəɚɕ Ɍɜɞɑɜɔɔ ɔ ɚɍɑɔɡ ɗɬɏɚɣəɧɡ Ɍɜ-

ɞɑɜɔɕ (n=1); 

2) ɎɔɓɟɌɗɔɓɔɜɟɑɞɝɫ ɝ ɛɜɔɓəɌɖɌɘɔ ɝɞɑəɚɓɔ-

ɜɚɎɌəɔɫ (n=4) (ɜɔɝ. 7 ɍ), ɛɜɔ ɩɞɚɘ Ɍɞɜɑɓɔɫ ɚɛɜɑ-

ɐɑɗɫɗɌɝɨ əɌ ɟɜɚɎəɑ ɖɗɌɛɌəɌ ɗɬɏɚɣəɚɕ Ɍɜɞɑɜɔɔ 

(n=2), əɌ ɟɜɚɎəɑ ɖɗɌɛɌəɌ ɗɬɏɚɣəɚɕ Ɍɜɞɑɜɔɔ, ɗɬ-

ɏɚɣəɚɏɚ ɝɞɎɚɗɌ ɝ əɌɗɔɣɔɑɘ ɖɚəɠɗɪɑəɝɌ ɎɑɞɎɑɕ 

(n=2);  

3) əɑ ɎɔɓɟɌɗɔɓɔɜɟɑɞɝɫ (n=11) (ɜɔɝ. 7 Ɏ), 

ɛɜɔ ɩɞɚɘ Ɍɞɜɑɓɔɫ Ɏ ɍɚɗɨɤɔəɝɞɎɑ ɝɗɟɣɌɑɎ ɚɛɜɑ-

ɐɑɗɫɗɌɝɨ əɌ ɟɜɚɎəɑ ɖɗɌɛɌəɌ ɗɬɏɚɣəɚɕ Ɍɜɞɑɜɔɔ, 

ɗɬɏɚɣəɚɏɚ ɝɞɎɚɗɌ ɝ əɌɗɔɣɔɑɘ ɖɚəɠɗɪɑəɝɌ Ɏɑɞ-

Ɏɑɕ (n=8); əɌ ɟɜɚɎəɑ ɖɗɌɛɌəɌ ɗɬɏɚɣəɚɕ Ɍɜɞɑɜɔɔ 

(n=3).  

Ⱥɢɑəɔɞɨ ɝɟɒɑəɔɑ ɗɬɏɚɣəɧɡ Ɍɜɞɑɜɔɕ Ɏɚɓ-

ɘɚɒəɚ Ɏ ɜɑɠɚɜɘɌɢɔɔ ɛɜɔɞɚɣəɧɡ ɚɞɐɑɗɚɎ ɒɑɗɟ-

ɐɚɣɖɚɎ, ɛɚ ɖɚɜɚɞɖɚɕ ɚɝɔ əɌ ɟɜɚɎəɑ ɘɌɏɔɝɞɜɌɗɨ-

əɧɡ Ɍɜɞɑɜɔɕ. 

ȮɧɎɚɐɧ. 

ȬəɌɗɔɓ ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚ ɛɚɝɞɜɚɑəəɧɡ ɜɑ-

ɖɚəɝɞɜɟɖɢɔɕ, ɚɜɔɑəɞɔɜɚɎɌəəɧɡ əɌ ɚɝɔ ɝɑɜɐɢɌ, 

ɛɚɓɎɚɗɫɑɞ ɎɧɫɎɔɞɨ ɡɌɜɌɖɞɑɜəɧɑ ɌəɌɞɚɘɔɣɑɝɖɔɑ 

ɛɜɔɓəɌɖɔ Ɍɞɜɑɓɔɔ ɗɬɏɚɣəɚɕ Ɍɜɞɑɜɔɔ, ɝɚɛɟɞ-

ɝɞɎɟɪɥɟɪ Ɏəɟɞɜɔɝɑɜɐɑɣəɟɪ ɔ Ɏəɑɝɑɜɐɑɣəɟɪ 

ɛɌɞɚɗɚɏɔɪ. ɁɌɜɌɖɞɑɜəɧɑ ɌəɌɞɚɘɔɣɑɝɖɔɑ ɛɜɔ-

ɓəɌɖɔ Ɍɞɜɑɓɔɔ ɗɬɏɚɣəɚɕ Ɍɜɞɑɜɔɔ ɚɛɜɑɐɑɗɫɪɞɝɫ 

Ɏ ɜɑɠɚɜɘɌɢɔɫɡ ɛɜɔɞɚɣəɧɡ ɚɞɐɑɗɚɎ ɒɑɗɟɐɚɣɖɚɎ, 

ɛɚ ɐɗɔəəɚɕ ɚɝɔ ɗɑɎɚɏɚ ɒɑɗɟɐɚɣɖɌ, ɛɚ ɖɚɜɚɞɖɚɕ 

ɚɝɔ əɌ ɟɜɚɎəɑ ɘɌɏɔɝɞɜɌɗɨəɧɡ Ɍɜɞɑɜɔɕ. 

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. 1 Ɍ (Fig. 1 Ɍ) 

 

ȼɔɝ. 1 ɍ (Fig. 1 Ɏ) 

ȼɔɝ. 1.   ȼɑɠɚɜɘɌɢɔɫ ɛɜɔɞɚɣəɧɡ ɚɞɐɑɗɚɎ ɒɑɗɟɐɚɣɖɚɎ.  

Ȭɞɜɑɓɔɫ ɗɬɏɚɣəɚɕ Ɍɜɞɑɜɔɔ ɝ ɔəɞɌɖɞəɚɕ ɘɑɒɒɑɗɟɐɚɣɖɚɎɚɕ ɛɑɜɑɏɚɜɚɐɖɚɕ.  

Ɍ ð ȯɔɛɚɛɗɌɓɔɫ ɛɜɌɎɚɏɚ ɒɑɗɟɐɚɣɖɌ, ɍ ð ɟɎɑɗɔɣɑəəɧɑ ɛɜɌɎɧɑ ɚɞɐɑɗɧ ɝɑɜɐɢɌ. 

Fig. 1.    Supply ventricle division reformation.  

Pulmonary artery atresia with intact intraventricular s eptum: a  - hypoplasia of the right ventricle, b  - increased 

right heart chambers.  

 

ȼɔɝ. 2 Ɍ (Fig. 2 Ɍ) 

 

ȼɔɝ. 2 ɍ (Fig. 2 Ɏ) 

ȼɔɝ. 2.    ȼɑɠɚɜɘɌɢɔɫ ɛɚ ɐɗɔəəɚɕ ɚɝɔ ɝɚɝɟɐɌ. 

Ɍ ð Ⱥɞɖɜɧɞɧɕ ɌɜɞɑɜɔɌɗɨəɧɕ ɛɜɚɞɚɖ (ɝɞɜɑɗɖɌ), ɍ ð ɍɚɗɨɤɔɑ Ɍɚɜɞɚ-ɗɬɏɚɣəɧɑ ɖɚɗɗɌɞɑɜɌɗɔ (ɝɞɜɑɗɖɔ). 

Fig. 2.     Long vessel axis reformation.  

a - opened arterial duct, b - great aorto -pulmonar collaterals (arrows).  
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ȼɔɝ. 3 Ɍ (Fig. 3 Ɍ) 

 

ȼɔɝ. 3 ɍ (Fig. 3 Ɏ) 

ȼɔɝ. 3.   ȼɑɠɚɜɘɌɢɔɫ ɛɚ ɐɗɔəəɚɕ ɚɝɔ ɝɚɝɟɐɌ ɗɑɎɚɏɚ ɒɑɗɟɐɚɣɖɌ. 

Ɍ ð Ȼɜɔ Ɍɞɜɑɓɔɔ ɗɬɏɚɣəɚɕ Ɍɜɞɑɜɔɔ ɝ ɔəɞɌɖɞəɚɕ ɘɑɒɒɑɗɟɐɚɣɖɚɎɚɕ ɛɑɜɑɏɚɜɚɐɖɚɕ, ɍ ð ɛɜɔ Ɍɞɜɑɓɔɔ ɗɬɏɚɣəɚɕ Ɍɜ-

ɞɑɜɔɔ ɝ ɐɑɠɑɖɞɚɘ ɘɑɒɒɑɗɟɐɚɣɖɚɎɚɕ ɛɑɜɑɏɚɜɚɐɖɔ. 

Fig. 3.   Long heart axis reformation of the left ventricle in pulmonary artery atresia.  

a - with intact intraventricular septum , b - with intraventricular septum defect  

 

ȼɔɝ. 4 Ɍ (Fig. 4 Ɍ) 

 

ȼɔɝ. 4 ɍ (Fig. 4 Ɏ) 

 

ȼɔɝ. 4 Ɏ (Fig. 4 ɝ) 

ȼɔɝ. 4.  ȼɑɠɚɜɘɌɢɔɫ ɛɚ ɖɚɜɚɞɖɚɕ ɚɝɔ ɝɑɜɐɢɌ. 

Ȭɞɜɑɓɔɫ ɗɬɏɚɣəɚɕ Ɍɜɞɑɜɔɔ ɝ ɔəɞɌɖɞəɚɕ ɘɑɒɒɑɗɟɐɚɣɖɚɎɚɕ ɛɑɜɑɏɚɜɚɐɖɚɕ ɛɜɔ ɏɔɛɚɛɗɌɓɔɔ ɛɜɌɎɚɏɚ ɒɑɗɟɐɚɣɖɌ. 

Fig. 4.    Short heart axis reformation  

Pulmonary artery atresia with intact intraventricular septum and right ventricle hypoplasia.  
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ȼɔɝ. 5 Ɍ (Fig. 5 Ɍ) 

 

ȼɔɝ. 5 ɍ (Fig. 5 Ɏ) 

 

ȼɔɝ. 5 Ɏ (Fig. 5 ɝ) 

ȼɔɝ. 5.   ȼɑɠɚɜɘɌɢɔɫ ɛɚ ɖɚɜɚɞɖɚɕ ɚɝɔ əɌ ɟɜɚɎəɑ ɘɌɏɔɝɞɜɌɗɨəɧɡ Ɍɜɞɑɜɔɕ. 

Ȭɞɜɑɓɔɫ ɗɬɏɚɣəɚɕ Ɍɜɞɑɜɔɔ ɝ ɔəɞɌɖɞəɚɕ ɘɑɒɒɑɗɟɐɚɣɖɚɎɚɕ ɛɑɜɑɏɚɜɚɐɖɚɕ. ȶɗɌɛɌə ɗɬɏɚɣəɚɕ Ɍɜɞɑɜɔɔ ɟɖɌɓɌə 

ɝɞɜɑɗɖɚɕ, ȷȽ ð ɗɬɏɚɣəɧɕ ɝɞɎɚɗ, ɗȷȬ ð ɗɑɎɌɫ ɗɬɏɚɣəɌɫ Ɍɜɞɑɜɔɫ, ɛȷȬ ð ɛɜɌɎɌɫ ɗɬɏɚɣəɌɫ Ɍɜɞɑɜɔɫ, ȺȬȻ ð ɚɞɖɜɧ-

ɞɧɕ ɌɜɞɑɜɔɌɗɨəɧɕ ɛɜɚɞɚɖ. 

Fig. 5.  Short axis reformation on the level of great arteries.  

Pulmonary artery atresia with intact intraventricular septum. The valve of the pulmonary artery is marked with the 

arrow. ȷȽ ð pulmonary trunk, ɗȷȬ ð left pulmonary artery, ɛȷɌ ð right pulmonary artery, ȺȬȻ ð opened arterial 

duct.  

 

ȼɔɝ. 6 Ɍ (Fig. 6 Ɍ) 

 

ȼɔɝ. 6 ɍ (Fig. 6 Ɏ) 

ȼɔɝ. 6. ȼɑɠɚɜɘɌɢɔɫ ɛɚ ɖɚɜɚɞɖɚɕ ɚɝɔ əɌ ɟɜɚɎəɑ ɘɌɏɔɝɞɜɌɗɨəɧɡ Ɍɜɞɑɜɔɕ ɛɜɔ Ɍɞɜɑɓɔɔ ɗɬɏɚɣəɚɕ Ɍɜ-

ɞɑɜɔɔ ɝ ɔəɞɌɖɞəɚɕ ɘɑɒɒɑɗɟɐɚɣɖɚɎɚɕ ɛɑɜɑɏɚɜɚɐɖɚɕ. 

Ɍ ð ȼɌɓəɌɫ ɛɗɚɞəɚɝɞɨ ɖɚəɞɜɌɝɞəɚɏɚ ɎɑɥɑɝɞɎɌ Ɏ ɛɜɌɎɧɡ ɔ Ɏ ɗɑɎɧɡ ɚɞɐɑɗɌɡ ɝɑɜɐɢɌ, ɍ ð ɜɌɎəɌɫ ɛɗɚɞəɚɝɞɨ ɖɚə-

ɞɜɌɝɞəɚɏɚ ɎɑɥɑɝɞɎɌ Ɏ ɛɜɌɎɧɡ ɔ Ɏ ɗɑɎɧɡ ɚɞɐɑɗɌɡ ɝɑɜɐɢɌ. 

Fig. 6. Short axis reformation on the level of great arteries in pulmonary artery atresia with intact intr a-

ventricular septum  

a - different densit y of contrast age nt in right and left chambers; b  - equal density of contrast agent in right and left 

chambers.  
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ȼɔɝ. 7.  ȼɑɠɚɜɘɌɢɔɫ ɛɚ ɖɚɜɚɞɖɚɕ ɚɝɔ əɌ ɟɜɚɎəɑ ɘɌɏɔɝɞɜɌɗɨəɧɡ Ɍɜɞɑɜɔɕ ɛɜɔ Ɍɞɜɑɓɔɔ ɗɬɏɚɣəɚɕ Ɍɜ-

ɞɑɜɔɔ ɝ ɐɑɠɑɖɞɚɘ ɘɑɒɒɑɗɟɐɚɣɖɚɎɚɕ ɛɑɜɑɏɚɜɚɐɖɔ. 

Ɍ ð Ȯɧɡɚɐəɚɕ ɚɞɐɑɗ ɛɜɌɎɚɏɚ ɒɑɗɟɐɚɣɖɌ ɍɑɓ ɛɜɔɓəɌɖɚɎ ɝɞɑəɚɓɔɜɚɎɌəɔɫ, ɍ ð Ɏɧɡɚɐəɚɕ ɚɞɐɑɗ ɛɜɌɎɚɏɚ ɒɑɗɟɐɚɣɖɌ 

ɝɚ ɝɞɑəɚɓɚɘ; Ɏ ð Ɏɧɡɚɐəɚɕ ɚɞɐɑɗ ɛɜɌɎɚɏɚ ɒɑɗɟɐɚɣɖɌ əɑ ɎɔɓɟɌɗɔɓɔɜɟɑɞɝɫ. 

Fig. 7.   Short ax is reformation on the level of great arteries in pulmonary artery atresia with intraventricular 

septum defect.  

a - output portion of the right ventricle is without signs of stenosing; b - output portion of the right ventricle is st e-

nosed; c  - output portio n of the right ventricle is not visualized.  
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ȬȼȾȱȼȴȵ ȹȬ ɀȺȹȱ ȾȱȼȬȻȴȴ ȬȾȺȼȮȬȽȾȬȾȴȹȺȸ 

 

ȱɗ ȸɌəɌɌ Ɂ.ɉ.1, ɄɌɍɌəɚɎɌ ȸ.Ƚ.2, ȯɚɏəɔɑɎɌ Ȱ.ȯ.1, ȷɚɘɚəɚɝɚɎɌ Ȭ.Ȭ.1,  

Ʌɑɖɚɣɔɡɔə Ȱ.Ɋ.1, ȼɚɒɖɚɎ Ȭ.ȹ. 1, ɄɌɜɔɫ ȸ.Ȭ.1,2, ȾɑɜəɚɎɚɕ Ƚ.ȶ.1,2, ȶɚɛɧɗɚɎ ɀ.Ɋ.1,  

Ƚɧɜɖɔə Ȭ.ȷ.1 

 
ɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. Ⱥɢɑəɔɞɨ ɐɔəɌɘɔɖɟ ɛɚɖɌɓɌɞɑɗɑɕ əɑɝɞɌɍɔɗɨəɚɝɞɔ Ɍɞɑɜɚ-

ɝɖɗɑɜɚɞɔɣɑɝɖɔɡ ɍɗɫɤɑɖ ɛɚ ɐɌəəɧɘ ɘɟɗɨɞɔɝɛɔɜɌɗɨəɚɕ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚ-

ɏɜɌɠɔɔ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ (ȶȾ-ȶȬ) əɌ ɠɚəɑ ɞɑɜɌɛɔɔ ɌɞɚɜɎɌɝɞɌɞɔəɚɘ Ɏ ɐɚɓɑ 

40 ɘɏ Ɏ ɞɑɣɑəɔɑ 10-12 ɘɑɝɫɢɑɎ ɟ ɛɌɢɔɑəɞɚɎ ɝɚ ɝɞɑəɚɖɌɜɐɔɑɕ əɌɛɜɫɒɑəɔɫ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. Ȯ ɔɝɝɗɑɐɚɎɌəɔɑ ɛɜɚɝɛɑɖɞɔɎəɚ Ɏɖɗɪɣɑəɚ 74 ɛɌɢɔɑəɞɌ, əɑ 

ɛɜɔəɔɘɌɎɤɔɡ ɝɞɌɞɔəɧ, ɝ ɖɗɔəɔɖɚɕ ɝɞɌɍɔɗɨəɚɕ ɝɞɑəɚɖɌɜɐɔɔ. Ȯɝɑɘ ɛɌɢɔɑəɞɌɘ Ɏɧɛɚɗ-

əɑəɌ ȶȾ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ. Ȱɗɫ ɐɌɗɨəɑɕɤɑɏɚ əɌɍɗɪɐɑəɔɫ ɚɞɚɍɜɌəɧ 30 ɛɌɢɔɑəɞɚɎ, 

ɔɘɑɪɥɔɡ əɑɝɞɌɍɔɗɨəɧɑ Ɍɞɑɜɚɝɖɗɑɜɚɞɔɣɑɝɖɔɑ ɛɚɜɌɒɑəɔɫ. ȹɌɓəɌɣɑəɌ ɞɑɜɌɛɔɫ ɌɞɚɜɎɌ-

ɝɞɌɞɔəɚɘ Ɏ ɐɚɓɑ 40 ɘɏ. Ƀɑɜɑɓ 10-12 ɘɑɝɫɢɑɎ ɛɜɚɎɑɐɑəɌ ɛɚɎɞɚɜəɌɫ ȶȾ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑ-

ɜɔɕ. ȬəɌɗɔɓ ɔɓɚɍɜɌɒɑəɔɕ Ɏɧɛɚɗəɑə ɝ ɛɚɘɚɥɨɪ ɜɌɍɚɣɑɕ ɝɞɌəɢɔɔ çVitreaè çɝɗɑɛɧɘè ɘɑ-

ɞɚɐɚɘ. ȽɞɌɞɔɝɞɔɣɑɝɖɌɫ ɚɍɜɌɍɚɞɖɌ ɎɧɛɚɗəɑəɌ ɝ ɛɚɘɚɥɨɪ ɛɜɚɏɜɌɘɘəɚɏɚ ɚɍɑɝɛɑɣɑəɔɫ 

SPSS Ɏɑɜɝɔɔ 11.5 (ȭɔɚɝɞɌɞ). 

ȼɑɓɟɗɨɞɌɞɧ. ȮɧɫɎɗɑəɚ ɝɞɌɞɔɝɞɔɣɑɝɖɔ əɑɓəɌɣɔɘɚɑ ɟɘɑəɨɤɑəɔɑ: ɚɍɥɑɏɚ ɚɍɦɬɘɌ 

ɍɗɫɤɖɔ ð ɝ 188,64 Ñ 35,8 ɐɚ 184,96 Ñ 34,45 ɘɘ3, ɚɍɦɬɘɌ ɖɚɘɛɚəɑəɞɚɎ əɔɓɖɚɕ ɛɗɚɞəɚɝɞɔ 

Ɏ ɍɗɫɤɖɑ ð ɝ 60,46 Ñ 12,87 ɐɚ 57,06 Ñ 12,34 ɘɘ3, ɝɞɑɛɑəɔ ɝɞɑəɚɓɌ ð ɝ 41,6 Ñ 3,16% ɐɚ 

40,65 Ñ 3,26%, ɘɔɖɜɚɖɌɗɨɢɔəɌɞɚɎ ð ɝ 86,0% ɐɚ 90%, ɔəɐɑɖɝɌ ɜɑɘɚɐɑɗɔɜɚɎɌəɔɫ ð ɝ 1,25 

[1,0; 1,4] ɐɚ 1,1 [1,0; 1,4], ɖɚɗɨɢɑɎɔɐəɚɏɚ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ ð ɝ 69,76% ɐɚ 60%, əɑɜɚɎəɚ-

ɝɞɔ ɖɚəɞɟɜɌ ð ɝ 79,1% ɐɚ 65%. ȹɌɍɗɪɐɌɗɚɝɨ ɝəɔɒɑəɔɑ ɟɜɚɎəɫ ȷȻȹȻ ð ɝ 3,23 Ñ 0,33 ɐɚ 

2,76 Ñ 0,27 ɘɘɚɗɨ/ɗ ɔ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɚɑ ɝəɔɒɑəɔɑ ɚɍɥɑɏɚ ɡɚɗɑɝɞɑɜɔəɌ ð ɝ 5,75 Ñ 

0,45 ɐɚ 4,42 Ñ 0,57 ɘɘɚɗɨ/ɗ.  

ȾɌɖɒɑ ɍɧɗɌ ɛɜɚɐɑɘɚəɝɞɜɔɜɚɎɌəɌ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɌɫ ɛɚɗɚɒɔɞɑɗɨəɌɫ ɖɚɜ-

ɜɑɗɫɢɔɫ ɘɑɒɐɟ ɝəɔɒɑəɔɑɘ ɟɜɚɎəɫ ȷȻȹȻ ɔ ɟɘɑəɨɤɑəɔɑɘ ɚɍɥɑɏɚ ɚɍɦɑɘɌ ɍɗɫɤɖɔ 

(R=0.51, P=0.002), ɛɜɑɔɘɟɥɑɝɞɎɑəəɚ ɓɌ ɝɣɑɞ ɖɚɘɛɚəɑəɞɚɎ əɔɓɖɚɕ ɜɑəɞɏɑəɚɎɝɖɚɕ ɛɗɚɞ-

əɚɝɞɔ. 

ȮɧɎɚɐɧ. ȴɝɝɗɑɐɚɎɌəɔɑ ɐɑɘɚəɝɞɜɔɜɟɑɞ ɜɑɐɖɔɕ ɚɛɧɞ ɛɜɔɘɑəɑəɔɫ ȶȾ ɖɚɜɚəɌɜ-

əɧɡ Ɍɜɞɑɜɔɕ ɝ ɢɑɗɨɪ əɑɔəɎɌɓɔɎəɚɏɚ ɚɞɝɗɑɒɔɎɌəɔɫ ɐɔəɌɘɔɖɔ ɛɚɖɌɓɌɞɑɗɑɕ əɑɝɞɌɍɔɗɨəɚ-

ɝɞɔ Ɍɞɑɜɚɝɖɗɑɜɚɞɔɣɑɝɖɔɡ ɍɗɫɤɑɖ (ȬȽȭ) ɔ əɌɏɗɫɐəɚ ɛɚɖɌɓɧɎɌɑɞ ɔɡ ɝɞɌɍɔɗɔɓɌɢɔɪ əɌ 

ɠɚəɑ ɐɗɔɞɑɗɨəɚɏɚ ɛɜɔɑɘɌ ɝɞɌɞɔəɚɎ. 
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ASSESSING THE DYNAMICS OF VULNERABILITY OF ATHEROSCLEROTIC PLAQUES 

IN PATIENTS ON ATORVASTATIN THERAPY BASED ON CORONARY COMPUTED 

TOMOGRAPHY ANGIOGRAPHY (CCTA) DATA 

 

El Manaa  H.E.1, Shabanova  M.S.2, Gognieva  D.G.1, Lomonosova  A.A.1,  

Shchekochikhin  D.Yu.1, Rozhkov A.N. 1, Shariya M.A. 1,2, Ternovoy  S.K.1,2,  

Kopylov  Ph.Y.1, Syrkin A.L.1 
 

urpose.  Assessing the dynamics of vulnerability of atherosclerotic plaques in p a-

tients with angina pectoris on atorvastatin therapy (40 mg for 10 -12 months) based 

on coronary computed tomography angiography (CCTA) data.  

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

pectoris not medicated with statins. All patients underwent CCTA. 3 0 patients with vulner a-

bility of atherosclerotic plaques were selected for further observation and atorvastatin was 

administered to them at dose of 40 mg. Repeated tomography scans were recorded 10 -12 

months later. Images were analyzed by òVitreaó workstation in a blind manner. Statistical 

processing was performed on SPSS version 11.5 software (BioStat).  

Results. Statistically insignificant decrease in: total plaque volume (from 188.64 Ñ 

35.8 to 184.96 Ñ 34.45 mm3),  low-attenuation plaque (from 60.46 Ñ 12.87 to 57.06 Ñ 12.34 

mm3), degree of stenosis (from 41.6 Ñ 3.16 to 40.65 Ñ 3.26%), spotty calcification (from 86.0 

to 90%), remodeling index (from 1.25 [1,0;1,4] to 1.1 [1,0;1,4]),  napkin -ring sign (from 69.76 

to 60%), irregularity of the contour (from 79. 1 to 65%). LDL levels decreased from 3.23 Ñ 

0.33 to 2.76 Ñ 0.27 mmol/L. Statistically significant decrease of total cholesterol was from 

5.75 Ñ 0.45 to 4.42 Ñ 0.57 mmol/L. 

The study also revealed statistically significant positive correlation between decre ase 

of LDL levels and total plaque volume decrease (R=0.51, P=0.002), mainly because of low -

attenuation components.  

Conclusion. We review our experience of using CCTA for noninvasive monitoring of 

vulnerability of atherosclerotic plaques in dynamics and sh ow that atherosclerotic plaques 

stabilize on long -term atorvastatin treatment.  

  

Keywords:  coronary computed tomography angiography, coronary artery disease, 

vulnerable atherosclerotic plaques, statins.  
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ɐəɔɘ ɔɓ ɖɗɪɣɑɎɧɡ ɘɚɘɑəɞɚɎ ɛɑɜɎɔɣ-

əɚɕ ɔ Ɏɞɚɜɔɣəɚɕ ɛɜɚɠɔɗɌɖɞɔɖɔ əɑ-

ɍɗɌɏɚɛɜɔɫɞəɧɡ ɝɑɜɐɑɣəɚ-ɝɚɝɟɐɔɝɞɧɡ 

ɝɚɍɧɞɔɕ ɫɎɗɫɑɞɝɫ ɝɎɚɑɎɜɑɘɑəəɚɑ 

əɌɓəɌɣɑəɔɑ ɏɔɛɚɗɔɛɔɐɑɘɔɣɑɝɖɚɕ ɞɑ-

ɜɌɛɔɔ, ɛɜɑɒɐɑ Ɏɝɑɏɚ ɔəɏɔɍɔɞɚɜɚɎ ɖɚɩəɓɔɘ-Ȭ-

ɜɑɐɟɖɞɌɓɧ ð ɝɞɌɞɔəɚɎ. ɉɠɠɑɖɞɔɎəɚɝɞɨ ɔ ɍɑɓ-

ɚɛɌɝəɚɝɞɨ ɐɌəəɚɕ ɏɜɟɛɛɧ ɛɜɑɛɌɜɌɞɚɎ ɍɧɗɌ 

ɛɜɚɐɑɘɚəɝɞɜɔɜɚɎɌəɌ Ɏ ɍɚɗɨɤɚɘ ɖɚɗɔɣɑɝɞɎɑ ɔɝ-

ɝɗɑɐɚɎɌəɔɕ ɔ əɑ ɎɧɓɧɎɌɑɞ ɝɚɘəɑəɔɕ [1 - 3].   

ȭɗɌɏɚɐɌɜɫ ɝɚɎɜɑɘɑəəɧɘ ɘɑɞɚɐɌɘ ɎɔɓɟɌɗɔ-

ɓɌɢɔɔ, ɘɧ ɛɚɗɟɣɔɗɔ ɟəɔɖɌɗɨəɟɪ Ɏɚɓɘɚɒəɚɝɞɨ 

ɎɔɓɟɌɗɔɓɔɜɚɎɌɞɨ ɔɓɘɑəɑəɔɫ, ɛɜɚɔɝɡɚɐɫɥɔɑ Ɏ 

ɝɚɝɟɐɔɝɞɚɕ ɝɞɑəɖɑ, ɔ ɛɜɚəɌɍɗɪɐɌɞɨ ɓɌ əɔɘɔ əɌ 

ɠɚəɑ ɛɜɔɘɑəɑəɔɫ ɝɞɌɞɔəɚɎ. ȾɌɖ, ɔɝɝɗɑɐɚɎɌəɔɫ 

ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɖɚɜɚəɌɜəɚɏɚ Ɏəɟɞɜɔɝɚɝɟɐɔ-

ɝɞɚɏɚ ɟɗɨɞɜɌɓɎɟɖɚɎɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ (ȮȽȿȳȴ) 

ɛɚɖɌɓɌɗɔ ɝɞɌɍɔɗɔɓɌɢɔɪ ɜɚɝɞɌ ɔ ɐɌɒɑ ɟɘɑəɨɤɑ-

əɔɑ ɜɌɓɘɑɜɚɎ ɟɒɑ ɝɟɥɑɝɞɎɟɪɥɔɡ Ɍɞɑɜɚɝɖɗɑɜɚ-

ɞɔɣɑɝɖɔɡ ɍɗɫɤɑɖ əɌ ɠɚəɑ ɛɜɔɑɘɌ ɝɞɌɞɔəɚɎ [4 - 

6]. ȺɐəɌɖɚ Ɏ ɝɎɫɓɔ ɝ ɔəɎɌɓɔɎəɧɘ ɡɌɜɌɖɞɑɜɚɘ 

ɔɝɝɗɑɐɚɎɌəɔɫ ɔ Ɏɧɝɚɖɚɕ ɝɞɚɔɘɚɝɞɨɪ ɜɟɞɔəəɚɑ 

ɛɜɔɘɑəɑəɔɑ ȮȽȿȳȴ Ɏ ɖɗɔəɔɣɑɝɖɚɕ ɛɜɌɖɞɔɖɑ 

əɑɎɚɓɘɚɒəɚ. 

ȱɐɔəɝɞɎɑəəɧɘ ɍɚɗɑɑ ɐɚɝɞɟɛəɧɘ əɑɔəɎɌ-

ɓɔɎəɧɘ ɘɑɞɚɐɚɘ, ɝɛɚɝɚɍəɧɘ ɐɌɞɨ ɝɡɚɒɟɪ ɔə-

ɠɚɜɘɌɢɔɪ ɚ ɝɞɜɟɖɞɟɜɑ ɍɗɫɤɖɔ ɔ ɗɚɖɌɗɔɓɌɢɔɔ 

ɛɚɜɌɒɑəɔɕ, ɫɎɗɫɑɞɝɫ ɘɟɗɨɞɔɝɛɔɜɌɗɨəɌɫ ɖɚɘ-
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ɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ 

(ȶȾ-ȶȬ) [7]. ȰɌəəɧɕ ɘɑɞɚɐ ɞɜɑɍɟɑɞ ɘɑəɨɤɔɡ ɓɌ-

ɞɜɌɞ, ɛɜɔ ɩɞɚɘ ɝɚɎɜɑɘɑəəɚɑ ɛɜɚɏɜɌɘɘəɚɑ ɚɍɑɝ-

ɛɑɣɑəɔɑ ɛɚɓɎɚɗɫɑɞ ɛɜɚɎɚɐɔɞɨ ɛɚɗɟɌɎɞɚɘɌɞɔɣɑ-

ɝɖɟɪ ɚɢɑəɖɟ ɡɌɜɌɖɞɑɜɔɝɞɔɖ Ɍɞɑɜɚɝɖɗɑɜɚɞɔɣɑ-

ɝɖɔɡ ɍɗɫɤɑɖ (ȬȽȭ), ɣɞɚ ɚɍɑɝɛɑɣɔɎɌɑɞ ɚɞəɚɝɔ-

ɞɑɗɨəɚ Ɏɧɝɚɖɟɪ ɐɔɌɏəɚɝɞɔɣɑɝɖɟɪ ɞɚɣəɚɝɞɨ ɔ 

ɗɟɣɤɟɪ ɎɚɝɛɜɚɔɓɎɚɐɔɘɚɝɞɨ ɔɝɝɗɑɐɚɎɌəɔɫ [8, 9].  

ȼɑɓɟɗɨɞɌɞɧ ȶȾ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ ɞɌɖɒɑ 

ɛɚɓɎɚɗɫɪɞ ɔɐɑəɞɔɠɔɢɔɜɚɎɌɞɨ çɘɫɏɖɔɑè Ɍɞɑɜɚ-

ɝɖɗɑɜɚɞɔɣɑɝɖɔɑ ɛɚɜɌɒɑəɔɫ, ɌɝɝɚɢɔɔɜɚɎɌəəɧɑ ɝ 

ɛɚɎɧɤɑəəɧɘ ɜɔɝɖɚɘ ɜɌɓɎɔɞɔɫ ɚɝɞɜɚɏɚ ɖɚɜɚ-

əɌɜəɚɏɚ ɝɔəɐɜɚɘɌ [10, 11].  ȶ ɚɝəɚɎəɧɘ ɛɜɔ-

ɓəɌɖɌɘ əɑɝɞɌɍɔɗɨəɚɝɞɔ ɚɞəɚɝɫɞɝɫ: əɔɓɖɌɫ ɛɗɚɞ-

əɚɝɞɨ ɍɗɫɤɑɖ <40 HU, əɌɗɔɣɔɑ Ɏɖɗɪɣɑəɔɕ ɘɔɖ-

ɜɚɖɌɗɨɢɔəɌɞɚɎ Ɏ Ɏɔɐɑ ɐɑɛɚɓɔɞɚɎ ɜɌɓɘɑɜɌɘɔ 

ɘɑəɑɑ 3 ɘɘ, əɑɜɚɎəɚɝɞɨ ɖɚəɞɟɜɌ ɝɚɝɟɐɔɝɞɚɕ 

ɝɞɑəɖɔ, ɛɚɗɚɒɔɞɑɗɨəɚɑ ɜɑɘɚɐɑɗɔɜɚɎɌəɔɑ ɖɚɜɚ-

əɌɜəɧɡ Ɍɜɞɑɜɔɕ ɔ çɖɚɗɨɢɑɎɔɐəɚɑ ɖɚəɞɜɌɝɞɔɜɚ-

ɎɌəɔɑè ɛɚ ɛɑɜɔɠɑɜɔɔ ɍɗɫɤɖɔ, ɛɗɚɞəɚɝɞɨ ɖɚɞɚ-

ɜɚɏɚ əɑ ɛɜɑɎɧɤɌɑɞ 130 HU [12, 13].  

Ȯ ɛɜɑɐɝɞɌɎɗɑəəɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɘɧ ɚɢɑ-

əɔɎɌɗɔ ɐɔəɌɘɔɖɟ ɛɚɖɌɓɌɞɑɗɑɕ əɑɝɞɌɍɔɗɨəɚɝɞɔ 

çɘɫɏɖɔɡè Ɍɞɑɜɚɝɖɗɑɜɚɞɔɣɑɝɖɔɡ ɍɗɫɤɑɖ ɛɚ ɐɌə-

əɧɘ ȶȾ-ȶȬ əɌ ɠɚəɑ ɞɑɜɌɛɔɔ ɌɞɚɜɎɌɝɞɌɞɔəɚɘ Ɏ 

ɐɚɓɑ 40 ɘɏ ɟ ɛɌɢɔɑəɞɚɎ ɝ Ɍɞɑɜɚɝɖɗɑɜɚɓɚɘ ɖɚɜɚ-

əɌɜəɧɡ Ɍɜɞɑɜɔɕ.  

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. 

Ȯɧɛɚɗəɑəɚ ɛɜɚɝɛɑɖɞɔɎəɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ, 

Ɏ ɖɚɞɚɜɚɑ ɝ ɝɑəɞɫɍɜɫ 2015 ɏ. ɛɚ ɔɪɗɨ 2017 ɏ. 

ɍɧɗɚ Ɏɖɗɪɣɑəɚ 74 ɛɌɢɔɑəɞɌ, əɑ ɛɜɔəɔɘɌɎɤɔɡ 

ɝɞɌɞɔəɧ ɔ ɚɛɔɝɧɎɌɎɤɔɡ ɖɗɔəɔɖɟ ɝɞɌɍɔɗɨəɚɕ 

ɝɞɑəɚɖɌɜɐɔɔ, ɛɑɜɝɔɝɞɔɜɟɪɥɑɕ əɑ ɘɑəɑɑ 3 

əɑɐɑɗɨ ɐɚ ɘɚɘɑəɞɌ Ɏɖɗɪɣɑəɔɫ.  

ȶɜɔɞɑɜɔɫɘɔ ɔɝɖɗɪɣɑəɔɫ ɔɓ ɔɝɝɗɑɐɚɎɌəɔɫ 

ɍɧɗɔ: ɎɚɓɜɌɝɞ ɘɗɌɐɤɑ 18 ɗɑɞ, ɍɑɜɑɘɑəəɚɝɞɨ, Ɍɗ-

ɗɑɜɏɔɣɑɝɖɔɑ ɜɑɌɖɢɔɔ əɌ ɕɚɐɝɚɐɑɜɒɌɥɔɑ Ɏɑɥɑ-

ɝɞɎɌ Ɏ ɌəɌɘəɑɓɑ, əɌɗɔɣɔɑ Ɍɍɝɚɗɪɞəɧɡ ɛɜɚɞɔɎɚ-

ɛɚɖɌɓɌəɔɕ ɖ əɌɓəɌɣɑəɔɪ ɝɞɌɞɔəɚɎ, ɛɚɝɞɚɫəəɌɫ 

ɞɑɜɌɛɔɫ ɝɞɌɞɔəɌɘɔ əɌ ɘɚɘɑəɞ Ɏɖɗɪɣɑəɔɫ, 

Ƚȶɀ<45 ɘɗ/ɘɔə/1,73ɘ2, ɞɌɡɔɝɔɝɞɚɗɔɣɑɝɖɌɫ 

ɠɚɜɘɌ ɠɔɍɜɔɗɗɫɢɔɔ ɛɜɑɐɝɑɜɐɔɕ, ɚɒɔɜɑəɔɑ III -

IV ɝɞɑɛɑəɔ, əɑɎɚɓɘɚɒəɚɝɞɨ ɜɑɏɟɗɫɜəɚɏɚ ɛɚɝɑ-

ɥɑəɔɫ ɔɝɝɗɑɐɚɎɌɞɑɗɨɝɖɚɏɚ ɢɑəɞɜɌ əɌ ɛɜɚɞɫɒɑ-

əɔɔ 365 ɐəɑɕ ɛɚɝɗɑ Ɏɖɗɪɣɑəɔɫ Ɏ ɔɝɝɗɑɐɚɎɌəɔɑ. 

ȴɝɝɗɑɐɚɎɌəɔɑ ɍɧɗɚ ɚɐɚɍɜɑəɚ ɗɚɖɌɗɨəɧɘ 

ɩɞɔɣɑɝɖɔɘ ɖɚɘɔɞɑɞɚɘ. ȻɌɢɔɑəɞɧ ɍɧɗɔ ɛɜɚɔə-

ɠɚɜɘɔɜɚɎɌəɧ ɚ ɛɜɑɐɛɚɗɌɏɌɑɘɚɘ ɚɍɝɗɑɐɚɎɌəɔɔ, 

ɛɚɗɟɣɑəɚ ɔɡ ɐɚɍɜɚɎɚɗɨəɚɑ ɝɚɏɗɌɝɔɑ.  

Ȯɝɑɘ ɛɌɢɔɑəɞɌɘ ɍɧɗɌ ɎɧɛɚɗəɑəɌ ȶȾ ɖɚ-

ɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ ɝ ɛɜɔɘɑəɑəɔɑɘ 640-

ɝɜɑɓɚɎɚɏɚ ɘɟɗɨɞɔɝɛɔɜɌɗɨəɚɏɚ ɖɚɘɛɨɪɞɑɜəɚɏɚ 

ɞɚɘɚɏɜɌɠɌ Aquilion ONE (Toshiba, Japan), ɖɚɞɚ-

ɜɧɕ ɛɚɓɎɚɗɫɑɞ ɛɚɗɟɣɔɞɨ ɚɐəɚɎɜɑɘɑəəɚ 640 ɞɚ-

ɘɚɏɜɌɘɘ ɝ ɘɔəɔɘɌɗɨəɚɕ ɞɚɗɥɔəɚɕ ɝɜɑɓɌ 0,5 ɘɘ 

ɓɌ ɚɐɔə ɚɍɚɜɚɞ ɜɑəɞɏɑəɚɎɝɖɚɕ ɞɜɟɍɖɔ (0,275 ɝ). 

Ȱɗɫ ɟɜɑɒɑəɔɫ ɣɌɝɞɚɞɧ ɝɑɜɐɑɣəɧɡ ɝɚɖɜɌɥɑəɔɕ 

(ɃȽȽ) ɝ ɢɑɗɨɪ ɛɚɗɟɣɑəɔɫ ɔɓɚɍɜɌɒɑəɔɕ ɚɛɞɔ-

ɘɌɗɨəɚɏɚ ɖɌɣɑɝɞɎɌ Ɏɝɑɘ ɛɌɢɔɑəɞɌɘ, ɔɘɑɎɤɔɘ 

ɃȽȽ ɍɚɗɑɑ 60 ɟɐ/ɘɔə, əɌɓəɌɣɌɗɝɫ ɐɚɛɚɗəɔɞɑɗɨ-

əɧɕ ɛɜɔɑɘ ȁ-ɌɐɜɑəɚɍɗɚɖɌɞɚɜɌ ɘɑɞɚɛɜɚɗɚɗɌ-

ɞɌɜɞɜɌɞɌ Ɏ ɐɚɓɑ 50 ɘɏ ɓɌ ɣɌɝ ɐɚ ɔɝɝɗɑɐɚɎɌəɔɫ. 

ȻɌɢɔɑəɞɌɘ, ɔɘɑɎɤɔɘ ɐɌɎɗɑəɔɑ ɍɚɗɑɑ ɔɗɔ ɜɌɎ-

əɚɑ 110/70 ɘɘ ɜɞ. ɝɞ., əɌɓəɌɣɌɗɝɫ ɝɟɍɗɔəɏɎɌɗɨ-

əɧɕ ɛɜɔɑɘ 0,5 ɘɏ əɔɞɜɚɏɗɔɢɑɜɔəɌ ɓɌ 5 ɘɔəɟɞ 

ɐɚ ɛɜɚɢɑɐɟɜɧ. ȴɝɝɗɑɐɚɎɌəɔɑ ɛɜɚɎɚɐɔɗɚɝɨ ɝɚ-

ɏɗɌɝəɚ ɝɞɌəɐɌɜɞəɚɘɟ ɛɜɚɞɚɖɚɗɟ Ɏ əɌɞɔɎəɟɪ ɔ 

ɌɜɞɑɜɔɌɗɨəɟɪ ɠɌɓɧ ɖɚəɞɜɌɝɞəɚɏɚ ɟɝɔɗɑəɔɫ. 

ȹɌɞɔɎəɌɫ ɠɌɓɌ ɎɧɛɚɗəɫɗɌɝɨ ɝ ɛɜɚɝɛɑɖɞɔɎəɚɕ 

ɉȶȯ-ɝɔəɡɜɚəɔɓɌɢɔɑɕ ɐɗɫ ɚɢɑəɖɔ ɎɧɜɌɒɑəəɚɝɞɔ 

ɖɌɗɨɢɔəɚɓɌ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ ɔ ɛɚɐɝɣɑɞɌ 

ɖɚɜɚəɌɜəɚɏɚ ɖɌɗɨɢɔɑɎɚɏɚ ɔəɐɑɖɝɌ. Ȼɜɔ Ɏɧɛɚɗ-

əɑəɔɔ ɌɜɞɑɜɔɌɗɨəɚɕ ɠɌɓɧ ɔɝɛɚɗɨɓɚɎɌɗɌɝɨ ɜɑ-

ɞɜɚɝɛɑɖɞɔɎəɌɫ ɉȶȯ-ɝɔəɡɜɚəɔɓɌɢɔɫ. Ƀɑɜɑɓ ɛɑ-

ɜɔɠɑɜɔɣɑɝɖɔɕ Ɏɑəɚɓəɧɕ ɖɌɞɑɞɑɜ (ɜɌɓɘɑɜ 18 ɔ 

20 G, Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɎɑɝɌ ɛɌɢɔɑəɞɌ) ɝ ɛɚɘɚ-

ɥɨɪ ɌɎɞɚɘɌɞɔɣɑɝɖɚɏɚ ɤɛɜɔɢɌ ɍɚɗɪɝəɚ ɎɎɚɐɔ-

ɗɔɝɨ ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚ ɕɚɐɝɚɐɑɜɒɌɥɔɕ ɜɑəɞɏɑ-

əɚɖɚəɞɜɌɝɞəɧɕ ɛɜɑɛɌɜɌɞ çȿɗɨɞɜɌɎɔɝɞ 370è, Ɏ 

ɐɚɓɑ ɔɓ ɜɌɝɣɬɞɌ 1 ɘɗ əɌ ɖɏ ɘɌɝɝɧ ɞɑɗɌ ɔ 100 ɘɗ 

ɠɔɓɔɚɗɚɏɔɣɑɝɖɚɏɚ ɜɌɝɞɎɚɜɌ ɝɚ ɝɖɚɜɚɝɞɨɪ 4,5 

ɘɗ/ɝ. Ȼɜɔ ɐɚɝɞɔɒɑəɔɔ ɜɑəɞɏɑəɚɎɝɖɚɕ ɛɗɚɞəɚ-

ɝɞɔ Ɏ əɔɝɡɚɐɫɥɑɕ Ɍɚɜɞɑ 180-200 HU ɌɎɞɚɘɌɞɔ-

ɣɑɝɖɔ əɌɣɔəɌɗɌɝɨ ɌɜɞɑɜɔɌɗɨəɌɫ ɠɌɓɌ ɔɝɝɗɑɐɚ-

ɎɌəɔɫ. Ƚɜɑɐəɫɫ ɩɠɠɑɖɞɔɎəɌɫ ɐɚɓɌ ɚɍɗɟɣɑəɔɫ 

ɝɚɝɞɌɎɔɗɌ 10-15 ɘȳɎ.  

ȬəɌɗɔɓ ȶȾ-ɔɓɚɍɜɌɒɑəɔɕ Ɏɧɛɚɗəɫɗɝɫ ɝ ɛɚ-

ɘɚɥɨɪ ɜɌɍɚɣɑɕ ɝɞɌəɢɔɔ çVitrea è, ɔɝɛɚɗɨɓɚɎɌ-

ɗɚɝɨ ɛɜɚɏɜɌɘɘəɚɑ ɚɍɑɝɛɑɣɑəɔɑ ɐɗɫ ɚɛɜɑɐɑɗɑəɔɫ 

ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ ɝ Ɏɚɓɘɚɒəɚɝɞɨɪ ɝɌɘɚɝɞɚɫ-

ɞɑɗɨəɚɕ ɖɚɜɜɑɖɢɔɔ ɐɌəəɧɡ. 

Ȱɗɫ ɐɌɗɨəɑɕɤɑɏɚ əɌɍɗɪɐɑəɔɫ ɍɧɗɔ ɚɞɚ-

ɍɜɌəɧ ɛɌɢɔɑəɞɧ ɝ əɑɝɞɌɍɔɗɨəɧɘɔ ɍɗɫɤɖɌɘɔ. 

Ȼɜɔ ɌəɌɗɔɓɑ ȶȾ-ɔɓɚɍɜɌɒɑəɔɕ ɛɜɚɎɚɐɔɗɌɝɨ 

ɚɢɑəɖɌ ɝɗɑɐɟɪɥɔɡ ɛɚɖɌɓɌɞɑɗɑɕ. 

Ƚɞɑɛɑəɨ ɝɞɑəɚɓɌ ɚɛɜɑɐɑɗɫɗɌɝɨ ɛɚ ɝɞɌə-

ɐɌɜɞəɧɘ ɌəɏɔɚɏɜɌɠɔɣɑɝɖɔɘ ɖɜɔɞɑɜɔɫɘ ɖɌɖ ɚɞ-

əɚɤɑəɔɑ ɐɔɌɘɑɞɜɌ ɛɜɚɝɎɑɞɌ ɛɚɜɌɒɑəəɚɏɚ ɝɚɝɟ-

ɐɌ Ɏ ɘɑɝɞɑ ɘɌɖɝɔɘɌɗɨəɚɏɚ ɝɟɒɑəɔɫ ɖ ɐɔɌɘɑɞɜɟ 

əɑɛɚɜɌɒɑəəɚɏɚ ɝɑɏɘɑəɞɌ ɩɞɚɏɚ ɝɚɝɟɐɌ, ɜɌɝɛɚ-

ɗɚɒɑəəɚɏɚ ɐɔɝɞɌɗɨəɑɑ. Ȼɜɔ ɚɢɑəɖɑ ɝɞɑɛɑəɔ ɞɫ-

ɒɑɝɞɔ ɝɞɑəɚɓɌ ɏɑɘɚɐɔəɌɘɔɣɑɝɖɔ əɑɓəɌɣɔɘɧɘ 

ɝɣɔɞɌɗɝɫ ɝɞɑəɚɓ <50%, ɛɚɏɜɌəɔɣəɧɘ ð ɚɞ 50% 

ɐɚ 69%, ɓəɌɣɔɘɧɘ ð  Ó 70%.  

Ƚɜɑɐəɫɫ ɛɗɚɞəɚɝɞɨ ɍɗɫɤɖɔ ɜɌɝɝɣɔɞɧɎɌ-

ɗɌɝɨ Ɏ ɛɚɛɑɜɑɣəɧɡ ɝɜɑɓɌɡ ɖɚɜɚəɌɜəɚɕ Ɍɜɞɑɜɔɔ. 

Ȼɜɔ ɩɞɚɘ ɎɧɐɑɗɫɗɌɝɨ çɓɚəɌ ɔəɞɑɜɑɝɌè ð ɘɫɏɖɚɞ-

ɖɌəəɧɕ ɖɚɘɛɚəɑəɞ ɍɗɫɤɖɔ, əɑ ɝɚɐɑɜɒɌɥɔɕ 

Ɏɖɗɪɣɑəɔɫ ɖɌɗɨɢɔɫ, Ɏ ɖɚɞɚɜɚɘ Ɏɧɛɚɗəɫɗɚɝɨ 5 

ɌɎɞɚɘɌɞɔɣɑɝɖɔɡ ɔɓɘɑɜɑəɔɕ Ɏ ɜɌɓɗɔɣəɧɡ ɟɣɌɝɞ-

ɖɌɡ ɝ ɜɌɝɣɑɞɚɘ ɝɜɑɐəɑɌɜɔɠɘɑɞɔɣɑɝɖɚɏɚ ɓəɌɣɑ-

əɔɫ.  

Ⱥɍɥɔɕ ɚɍɦɑɘ ɍɗɫɤɖɔ, ɚɍɦɑɘ ɖɚɘɛɚəɑəɞɚɎ 

əɔɓɖɚɕ ɛɗɚɞəɚɝɞɔ (ɗɔɛɔɐɧ), ɝɜɑɐəɑɕ (ɠɔɍɜɚɓəɌɫ 

ɞɖɌəɨ) ɔ Ɏɧɝɚɖɚɕ ɛɗɚɞəɚɝɞɔ (Ɏɖɗɪɣɑəɔɫ ɖɌɗɨ-

ɢɔɫ) Ɏ ɍɗɫɤɖɑ ɚɢɑəɔɎɌɗɝɫ ɝ ɛɚɘɚɥɨɪ ɜɌɍɚɣɑɕ 

ɝɞɌəɢɔɔ çVitrea è. 

ȺɢɑəɖɌ ɜɑɘɚɐɑɗɔɜɚɎɌəɔɫ ɝɚɝɟɐɌ ɛɜɚɎɚɐɔ-

ɗɌɝɨ əɌ ɚɝəɚɎɌəɔɔ ɜɌɝɣɑɞɌ ɚɞəɚɤɑəɔɫ ɐɔɌɘɑɞ-

ɜɌ əɌɜɟɒəɚɏɚ ɖɚəɞɟɜɌ ɝɚɝɟɐɌ Ɏ ɘɑɝɞɑ ɜɌɝɛɚɗɚ-
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ɒɑəɔɫ ɍɗɫɤɖɔ ɖ ɐɔɌɘɑɞɜɟ ɑɏɚ ɛɜɚɖɝɔɘɌɗɨəɚɏɚ 

ɝɑɏɘɑəɞɌ. 

Ȱɗɫ ɞɌɖɔɡ ɖɜɔɞɑɜɔɑɎ, ɖɌɖ əɑɜɚɎəɧɕ ɖɚə-

ɞɟɜ, Ɏɖɗɪɣɑəɔɫ ɘɔɖɜɚɖɌɗɨɢɔəɌɞɚɎ, çɖɚɗɨɢɑ-

Ɏɔɐəɚɑ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑè ɔ ɛɚɗɚɒɔɞɑɗɨəɚɑ 

ɜɑɘɚɐɑɗɔɜɚɎɌəɔɑ (ɔəɐɑɖɝ ɜɑɘɚɐɑɗɔɜɚɎɌəɔɫ 

>1,1), ɚɢɑəɔɎɌɗɚɝɨ ɞɚɗɨɖɚ ɔɡ əɌɗɔɣɔɑ ɛɜɔ ɛɑɜ-

Ɏɔɣəɚɘ ɔ ɛɚɎɞɚɜəɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ. 

Ȯɝɑɘ ɛɌɢɔɑəɞɌɘ, Ɏɖɗɪɣɑəəɧɘ Ɏ ɔɝɝɗɑɐɚ-

ɎɌəɔɑ, ɍɧɗ əɌɓəɌɣɑə ɌɞɚɜɎɌɝɞɌɞɔə Ɏ ɐɚɓɑ 40 ɘɏ, 

ɣɑɜɑɓ 6 ɘɑɝɫɢɑɎ ɛɜɚɎɚɐɔɗɌɝɨ ɚɐəɚɖɜɌɞəɌɫ ɓɌ-

ɚɣəɌɫ ɖɚəɝɟɗɨɞɌɢɔɫ ɐɗɫ ɟɞɚɣəɑəɔɫ ɐɔəɌɘɔɖɔ 

ɝɚɝɞɚɫəɔɫ. 

Ƚɛɟɝɞɫ 10-12 ɘɑɝɫɢɑɎ 30 ɛɌɢɔɑəɞɌɘ, 

ɔɘɑɎɤɔɘ əɑɝɞɌɍɔɗɨəɧɑ Ɍɞɑɜɚɝɖɗɑɜɚɞɔɣɑɝɖɔɑ 

ɛɚɜɌɒɑəɔɫ, əɑ ɞɜɑɍɟɪɥɔɑ ɜɑɎɌɝɖɟɗɫɜɔɓɌɢɔɔ, 

ɍɧɗɌ ɎɧɛɚɗəɑəɌ ɛɚɎɞɚɜəɌɫ ȶȾ ɖɚɜɚəɌɜəɧɡ Ɍɜ-

ɞɑɜɔɕ ɐɗɫ ɚɢɑəɖɔ ɐɔəɌɘɔɖɔ ɝɚɝɞɚɫəɔɫ ɛɚɖɌɓɌ-

ɞɑɗɑɕ əɑɝɞɌɍɔɗɨəɚɝɞɔ. ȾɌɖɒɑ ɍɧɗɚ Ɏɧɛɚɗəɑəɚ 

ɛɚɎɞɚɜəɚɑ ɚɛɜɑɐɑɗɑəɔɑ ɟɜɚɎəɫ ɚɍɥɑɏɚ ɡɚɗɑɝɞɑ-

ɜɔəɌ ɔ ȷȻȹȻ Ɏ ɖɜɚɎɔ. 

ȽɞɌɞɔɝɞɔɣɑɝɖɔɕ ɌəɌɗɔɓ. 

Ƚɛɗɚɤəɧɑ ɛɑɜɑɘɑəəɧɑ ɛɜɑɐɝɞɌɎɗɑəɧ ɖɌɖ 

ɝɜɑɐəɔɑ (ɝɚ ɝɞɌəɐɌɜɞəɧɘ ɚɞɖɗɚəɑəɔɑɘ) ɔɗɔ ɖɌɖ 

ɘɑɐɔɌəɧ (ɝ 25 ɔ 75 ɛɑɜɢɑəɞɔɗɫɘɔ). Ȱɔɝɖɜɑɞəɧɑ 

ɛɑɜɑɘɑəəɧɑ ɛɜɑɐɝɞɌɎɗɑəɧ ɖɌɖ ɣɌɝɞɚɞɧ (ɝ ɛɜɚ-

ɢɑəɞɌɘɔ). ȹɚɜɘɌɗɨəɚɝɞɨ ɜɌɝɛɜɑɐɑɗɑəɔɫ ɛɜɚɎɑ-

ɜɫɗɔ ɝ ɛɚɘɚɥɨɪ ɞɑɝɞɌ ȶɚɗɘɚɏɚɜɚɎɌ-ȽɘɔɜəɚɎɌ. 

Ȱɗɫ ɝɛɗɚɤəɧɡ ɛɑɜɑɘɑəəɧɡ ɜɌɓɗɔɣɔɑ ɘɑɒɐɟ 

ɏɜɟɛɛɌɘɔ ɚɛɜɑɐɑɗɫɗɔ ɛɜɔ ɛɚɘɚɥɔ t -ɞɑɝɞɌ Ƚɞɨ-

ɪɐɑəɞɌ ɛɜɔ əɚɜɘɌɗɨəɚɘ ɜɌɝɛɜɑɐɑɗɑəɔɔ, ɛɜɔ 

ɛɚɘɚɥɔ ɘɑɞɚɐɌ ɝɟɘɘɧ ɜɌəɏɚɎ ȿɔɗɖɚɖɝɚəɌ ɔ ɞɑ-

ɝɞɌ ȸɌəəɌ-ȿɔɞəɔ ɐɗɫ əɑəɚɜɘɌɗɨəɚɏɚ ɜɌɝɛɜɑɐɑ-

ɗɑəɔɫ, Ɍ ɞɌɖɒɑ ɘɑɞɚɐɚɘ ɡɔ-ɖɎɌɐɜɌɞ ɔ ɞɚɣəɧɘ 

ɘɑɞɚɐɚɘ ɀɔɤɑɜɌ ɐɗɫ ɐɔɝɖɜɑɞəɧɡ ɛɑɜɑɘɑəəɧɡ. 

ȽɞɌɞɔɝɞɔɣɑɝɖɌɫ ɚɍɜɌɍɚɞɖɌ ɜɑɞɜɚɝɛɑɖɞɔɎəɚɕ 

ɣɌɝɞɔ ɎɧɛɚɗəɑəɌ əɌ ɛɜɚɏɜɌɘɘəɚɘ ɚɍɑɝɛɑɣɑəɔɔ 

SPSS Ɏɑɜɝɔɔ 11.5 (ȭɔɚɝɞɌɞ). ȼɌɓɗɔɣɔɫ ɝɣɔɞɌɗɔ 

ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɧɘɔ ɛɜɔ ɜ <0.05. 

ȼɑɓɟɗɨɞɌɞɧ. 

ȴɝɡɚɐəɚ Ɏ ɔɝɝɗɑɐɚɎɌəɔɑ ɍɧɗɔ Ɏɖɗɪɣɑəɧ 

74 ɛɌɢɔɑəɞɌ, ɛɚ ɜɑɓɟɗɨɞɌɞɌɘ ɚɍɝɗɑɐɚɎɌəɔɫ ɍɧɗɔ 

Ɏɧɐɑɗɑəɧ ɣɑɞɧɜɑ ɏɜɟɛɛɧ ɛɌɢɔɑəɞɚɎ (ɞɌɍɗ. ʈ1). 

Ȱɗɫ ɐɌɗɨəɑɕɤɑɏɚ əɌɍɗɪɐɑəɔɫ ɍɧɗɔ ɚɞɚ-

ɍɜɌəɧ ɛɌɢɔɑəɞɧ ɝ ɘɫɏɖɔɘɔ ɍɗɫɤɖɌɘɔ ɔ əɌɓəɌ-

ɣɑəɌ ɞɑɜɌɛɔɫ ɌɞɚɜɎɌɝɞɌɞɔəɚɘ Ɏ ɐɚɓɑ 40 ɘɏ.   

Ȯ ɐɌɗɨəɑɕɤɑɘ ɛɚ ɐɌəəɧɘ ȶȾ-ȶȬ ɍɧɗɌ Ɏɧ-

ɐɑɗɑəɌ ɏɜɟɛɛɌ ɛɌɢɔɑəɞɚɎ, ɔɘɑɪɥɔɡ əɑɝɞɌɍɔɗɨ-

əɧɑ Ɍɞɑɜɚɝɖɗɑɜɚɞɔɣɑɝɖɔɑ ɛɚɜɌɒɑəɔɫ, ð Ɏɝɑɏɚ 33 

ɣɑɗɚɎɑɖɌ.  ɁɌɜɌɖɞɑɜɔɝɞɔɖɌ ɛɌɢɔɑəɞɚɎ ɛɜɔ 

Ɏɖɗɪɣɑəɔɔ Ɏ ɔɝɝɗɑɐɚɎɌəɔɑ ɛɜɑɐɝɞɌɎɗɑəɌ Ɏ ɞɌɍ-

ɗɔɢɑ ʈ2. 

ȯɜɟɛɛɧ ɐɚɝɞɚɎɑɜəɚ əɑ ɜɌɓɗɔɣɌɗɔɝɨ, p> 

0,05 ɛɚ Ɏɝɑɘ ɛɌɜɌɘɑɞɜɌɘ. 

Ȯ ɝɎɫɓɔ ɝ ɞɑɘ, ɣɞɚ Ɏ ɡɚɐɑ ɔɝɝɗɑɐɚɎɌəɔɫ ɟ 

ɞɜɑɡ ɛɌɢɔɑəɞɚɎ ɍɧɗɔ ɎɧɫɎɗɑəɧ ɏɑɘɚɐɔəɌɘɔɣɑ-

ɝɖɔ ɓəɌɣɔɘɧɑ Ɍɞɑɜɚɝɖɗɑɜɚɞɔɣɑɝɖɔɑ ɛɚɜɌɒɑəɔɫ, 

ɔ ɚəɔ ɍɧɗɔ əɌɛɜɌɎɗɑəɧ əɌ ɜɑɎɌɝɖɟɗɫɜɔɓɌɢɔɪ, 

Ɏ ɔɝɝɗɑɐɚɎɌəɔɔ ɛɜɚɐɚɗɒɔɗɔ ɟɣɌɝɞɔɑ 30 ɛɌɢɔ-

ɑəɞɚɎ. Ƚɛɟɝɞɫ 10-12 ɘɑɝɫɢɑɎ Ɏɝɑɘ ɛɌɢɔɑəɞɌɘ 

ɍɧɗɌ ɎɧɛɚɗəɑəɌ ɛɚɎɞɚɜəɌɫ ȶȾ-ȶȬ.  Ȯ ɞɌɍɗɔɢɑ 

ʈ3 ɛɜɑɐɝɞɌɎɗɑəɧ ɐɌəəɧɑ, ɛɚɗɟɣɑəəɧɑ Ɏ ɡɚɐɑ 

ɛɑɜɎɔɣəɚɏɚ ɔ ɛɚɎɞɚɜəɚɏɚ ɚɍɝɗɑɐɚɎɌəɔɫ. Ȼɜɚɔɓ-

ɎɑɐɑəɌ ɚɢɑəɖɌ ɐɔəɌɘɔɖɔ ɛɚɖɌɓɌɞɑɗɑɕ Ɏ ɝɜɌɎəɑ-

əɔɔ ɝ ɔɝɡɚɐəɧɘɔ ɐɌəəɧɘɔ. 

Ȯɔɐəɚ, ɣɞɚ əɌ ɠɚəɑ ɗɔɛɔɐɚɝəɔɒɌɪɥɑɕ 

ɞɑɜɌɛɔɔ ɛɜɚɔɓɚɤɗɚ ɝəɔɒɑəɔɑ ɎɧɜɌɒɑəəɚɝɞɔ 

ɚɝəɚɎəɧɡ ɛɚɖɌɓɌɞɑɗɑɕ əɑɝɞɌɍɔɗɨəɚɝɞɔ: ɚɍɥɑɏɚ 

ɚɍɦɑɘɌ ɍɗɫɤɖɔ, ɔəɐɑɖɝɌ ɜɑɘɚɐɑɗɔɜɚɎɌəɔɫ, 

ɖɚɗɨɢɑɎɔɐəɚɏɚ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ, əɑɜɚɎəɚɝɞɔ 

ɖɚəɞɟɜɌ, ɝɚɐɑɜɒɌəɔɫ Ɏɖɗɪɣɑəɔɕ əɔɓɖɚɕ ɛɗɚɞ-

əɚɝɞɔ Ɏ ɍɗɫɤɖɑ ɔ ɝɞɑɛɑəɔ ɎɧɜɌɒɑəəɚɝɞɔ ɝɞɑəɚ-

ɓɌ. ȶɜɚɘɑ ɞɚɏɚ, əɌɍɗɪɐɌɗɚɝɨ ɟɎɑɗɔɣɑəɔɑ ɘɔɖɜɚ-

ɖɌɗɨɢɔəɌɞɚɎ, ɣɞɚ ɘɚɒɑɞ ɍɧɞɨ ɝɎɫɓɌəɚ ɝɚ ɝɞɌɍɔ-

ɗɔɓɌɢɔɑɕ ɍɗɫɤɑɖ əɌ ɠɚəɑ ɞɑɜɌɛɔɔ. ȺɐəɌɖɚ 

ɐɌəəɧɑ ɛɚɖɌɓɌɞɑɗɔ ɟɘɑəɨɤɔɗɔɝɨ ɝɞɌɞɔɝɞɔɣɑɝɖɔ 

əɑɐɚɝɞɚɎɑɜəɚ.  

ȹɑɝɘɚɞɜɫ əɌ ɩɞɚ, ɎɧɫɎɗɑəɚ ɐɚɝɞɚɎɑɜəɚɑ 

ɝəɔɒɑəɔɑ ɟɜɚɎəɫ ɚɍɥɑɏɚ ɡɚɗɑɝɞɑɜɔəɌ ɔ ɐɚɝɞɚ-

ɎɑɜəɌɫ ɛɚɗɚɒɔɞɑɗɨəɌɫ ɖɚɜɜɑɗɫɢɔɫ ɘɑɒɐɟ ɝəɔ-

ɒɑəɔɑɘ ɟɜɚɎəɫ ȷȻȹȻ ɔ ɟɘɑəɨɤɑəɔɑɘ ɚɍɥɑɏɚ 

ɚɍɦɬɘɌ ɍɗɫɤɖɔ (ɜɔɝ. 1). 

ȻɜɑɐɝɞɌɎɗɑəɧ ɔɝɡɚɐəɧɑ ȶȾ-ɔɓɚɍɜɌɒɑəɔɫ 

ɛɌɢɔɑəɞɌ, ɔɘɑɎɤɑɏɚ   ɝɞɑəɚɓ ɝɜɑɐəɑɏɚ ɝɑɏɘɑəɞɌ 

ɛɑɜɑɐəɑɕ əɔɝɡɚɐɫɥɑɕ Ɍɜɞɑɜɔɔ 65%. Ⱥɍɥɔɕ 

ɚɍɦɑɘ ɍɗɫɤɖɔ ɟ ɐɌəəɚɏɚ ɛɌɢɔɑəɞɌ ɝɚɝɞɌɎɗɫɗ 

241 ɘɘ3, Ɍ ɚɍɦɑɘ ɖɚɘɛɚəɑəɞɚɎ əɔɓɖɚɕ ɛɗɚɞəɚ-

ɝɞɔ ð 77,8 ɘɘ3 (ɜɔɝ. 2 Ȭ). ȹɌ ɜɔɝɟəɖɑ 2 Ȯ ɛɜɔɎɑ-

ɐɑəɧ ɐɌəəɧɑ ɛɚɎɞɚɜəɚɏɚ ȶȾ-ɔɝɝɗɑɐɚɎɌəɔɫ ɞɚɏɚ 

ɒɑ ɛɌɢɔɑəɞɌ ɛɚɝɗɑ ɐɎɑəɌɐɢɌɞɔɘɑɝɫɣəɚɏɚ ɛɜɔɑ-

ɘɌ ɌɞɚɜɎɌɝɞɌɞɔəɌ. Ȯɔɐəɚ, ɣɞɚ ɛɜɚɔɓɚɤɗɚ 

ɟɘɑəɨɤɑəɔɑ ɚɍɥɑɏɚ ɚɍɦɑɘɌ ɍɗɫɤɖɔ ɝ 241 ɘɘ3 

ɐɚ 183 ɘɘ3, ɛɜɑɔɘɟɥɑɝɞɎɑəəɚ ɓɌ ɝɣɑɞ ɝəɔɒɑəɔɫ 

ɚɍɦɑɘɌ ɖɚɘɛɚəɑəɞɚɎ əɔɓɖɚɕ ɛɗɚɞəɚɝɞɔ, ɟɘɑəɨ-

ɤɔɎɤɑɏɚɝɫ ɝ 77,8 ɘɘ3 ɐɚ 53,7 ɘɘ3. 

Ⱥɍɝɟɒɐɑəɔɑ. 

ɂɑɗɨɪ əɌɤɑɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɫɎɗɫɗɌɝɨ 

ɚɢɑəɖɌ ɐɔəɌɘɔɖɔ ɛɚɖɌɓɌɞɑɗɑɕ əɑɝɞɌɍɔɗɨəɚɝɞɔ 

çɘɫɏɖɔɡè Ɍɞɑɜɚɝɖɗɑɜɚɞɔɣɑɝɖɔɡ ɍɗɫɤɑɖ ɛɚ ɐɌə-

əɧɘ ȸȽȶȾ-ɖɚɜɚəɌɜɚɏɜɌɠɔɔ əɌ ɠɚəɑ ɞɑɜɌɛɔɔ 

ɌɞɚɜɎɌɝɞɌɞɔəɚɘ Ɏ ɐɚɓɑ 40 ɘɏ Ɏ ɞɑɣɑəɔɑ 10-12 

ɘɑɝɫɢɑɎ ɟ ɛɌɢɔɑəɞɚɎ ɝɚ ɝɞɑəɚɖɌɜɐɔɑɕ əɌɛɜɫ-

ɒɑəɔɫ. 

ȽɞɌɞɔəɧ ɫɎɗɫɪɞɝɫ əɌɔɍɚɗɑɑ ɔɓɟɣɑəəɚɕ ɔ 

ɤɔɜɚɖɚ ɛɜɔɘɑəɫɑɘɚɕ ɏɜɟɛɛɚɕ ɏɔɛɚɗɔɛɔɐɑɘɔ-

ɣɑɝɖɔɡ ɛɜɑɛɌɜɌɞɚɎ. Ⱥəɔ ɐɚɖɌɓɌɗɔ ɝɎɚɪ ɩɠɠɑɖ-

ɞɔɎəɚɝɞɨ ɔ ɍɑɓɚɛɌɝəɚɝɞɨ ɖɌɖ Ɏ ɛɑɜɎɔɣəɚɕ, ɞɌɖ ɔ 

Ɏɚ Ɏɞɚɜɔɣəɚɕ ɛɜɚɠɔɗɌɖɞɔɖɑ ɔɤɑɘɔɣɑɝɖɚɕ ɍɚ-

ɗɑɓəɔ ɝɑɜɐɢɌ. Ȯ ɘɑɞɌɌəɌɗɔɓɑ Baigent C. ɔ ɝɚɌɎɞ. 

Cholesterol Treatment Trialists (CTT), Ɏ ɖɚɞɚɜɧɕ 

Ɏɚɤɗɔ 26 ɜɌəɐɚɘɔɓɔɜɚɎɌəəɧɡ ɖɗɔəɔɣɑɝɖɔɡ ɔɝ-

ɝɗɑɐɚɎɌəɔɕ ɝ ɟɣɌɝɞɔɑɘ 170000 ɛɌɢɔɑəɞɚɎ, ɔɓɟ-

ɣɌɗɌɝɨ ɩɠɠɑɖɞɔɎəɚɝɞɨ ɔ ɍɑɓɚɛɌɝəɚɝɞɨ ɝɞɌɞɔəɚɎ 

ɐɗɫ ɜɌɓəɧɡ ɏɜɟɛɛ ɛɌɢɔɑəɞɚɎ. ȭɧɗɚ ɚɍəɌɜɟɒɑəɚ, 

ɣɞɚ ɛɚəɔɒɑəɔɑ ɟɜɚɎəɫ ɗɔɛɚɛɜɚɞɑɔɐɚɎ əɔɓɖɚɕ 

ɛɗɚɞəɚɝɞɔ əɌ 1 ɘɘɚɗɨ/ɗ əɌ ɠɚəɑ ɞɑɜɌɛɔɔ ɝɞɌ-

ɞɔəɌɘɔ ɛɜɔɎɚɐɔɞ ɖ ɝəɔɒɑəɔɪ ɝɘɑɜɞəɚɝɞɔ ɚɞ 

Ɏɝɑɡ ɛɜɔɣɔə əɌ 10%, ɝɘɑɜɞəɚɝɞɔ ɚɞ ɝɑɜɐɑɣəɚ-

ɝɚɝɟɐɔɝɞɧɡ ɓɌɍɚɗɑɎɌəɔɕ əɌ 20%, əɌ 23% 

ɟɘɑəɨɤɌɑɞ ɜɔɝɖ ɜɌɓɎɔɞɔɫ ɖɚɜɚəɌɜəɧɡ ɝɚɍɧɞɔɕ  
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ȾɌɍɗɔɢɌ ʈ1.  ȼɌɝɛɜɑɐɑɗɑəɔɑ ɛɌɢɔɑəɞɚɎ ɛɚ ɡɌɜɌɖɞɑɜɟ ɛɚɜɌɒɑəɔɫ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ. 

 ʂʘʣʴʮʠʥʠʨʦʚʘʥʥʳʝ ʙʣʷʰʢʠ ʄʷʛʢʠʝ 

ʙʣʷʰʢʠ 

ɸʨʪʝʨʠʠ ʙʝʟ ʧʨʠʟʥʘ-

ʢʦʚ ʘʪʝʨʦʩʢʣʝʨʦʟʘ 

ɺʳʨʘʞʝʥʥʳʡ 

ʢʘʣʴʮʠʥʦʟ 

ʂʦʣʠʯʝʩʪʚʦ 

ʙʦʣʴʥʳʭ, N (%) 

16 (21,6) 33 (44,6) 19 (25,7) 6 (8,1) 

 

ȾɌɍɗɔɢɌ ʈ2. ȶɗɔəɔɣɑɝɖɌɫ ɡɌɜɌɖɞɑɜɔɝɞɔɖɌ Ɏɝɑɡ ɛɌɢɔɑəɞɚɎ (n=74) ɔ ɛɌɢɔɑəɞɚɎ, ɔɘɑɪɥɔɡ 

çɘɫɏɖɔɑ ɍɗɫɤɖɔè (n=33). 

ʂʦʣʠʯʝʩʪʚʦ ʧʘʮʠʝʥʪʦʚ n=74 n=33 

ɺʦʟʨʘʩʪ (ʣʝʪ) 63,9  Ñ 10,4 64,2 Ñ 2,9 

ɾʝʥʱʠʥʳ, n (%) 28 (37,8) 13 (39,4) 

ʀʄʊ (ʢʛ/ʤ
2
) 28Ñ4,2 28,53 Ñ 0,9 

ʆʞʠʨʝʥʠʝ ʜʦ III ʩʪʝʧʝʥʠ (%) 58,8 12 (36,3) 

ʂʫʨʝʥʠʝ, n (%) 40 (54,1) 18 (54,5) 

ɸʨʪʝʨʠʘʣʴʥʘʷ ʛʠʧʝʨʪʝʥʟʠʷ, n (%)  52 (70,3) 25 (75,5) 

ʉʘʭʘʨʥʳʡ ʜʠʘʙʝʪ, n (%) 12 (16,2) 6 (18,2) 

ʆʙʱʠʡ ʭʦʣʝʩʪʝʨʠʥ, ʤʤʦʣʴ/ʣ 5,56 Ñ 1,68 5,62 Ñ 0,48 

ʃʇʅʇ, ʤʤʦʣʴ/ʣ 3,23Ñ 0,33 2,92 Ñ 0,36 

  ɻʨʫʧʧʳ ʜʦʩʪʦʚʝʨʥʦ ʥʝ ʨʘʟʣʠʯʘʣʠʩʴ, p> 0,05 ʧʦ ʚʩʝʤ ʧʘʨʘʤʝʪʨʘʤ. 

ȾɌɍɗɔɢɌ ʈ3.  ȽɜɌɎəɑəɔɑ ɛɚɖɌɓɌɞɑɗɑɕ, ɛɚɗɟɣɑəəɧɡ Ɏ ɡɚɐɑ ɛɑɜɎɔɣəɚɕ ɔ ɛɚɎɞɚɜəɚɕ ȶȾ-ȶȬ. 

ʇʘʨʘʤʝʪʨ ʀʩʭʦʜʥʦʝ ʟʥʘʯʝʥʠʝ ɿʥʘʯʝʥʠʝ ʯʝʨʝʟ 10-12 

ʤʝʩʷʮʝʚ 

P 

ʉʪʝʧʝʥʴ ʩʪʝʥʦʟʘ, % 41,6 Ñ 3,16 40,65 Ñ 3,26  >0,05 

ʆʙʱʠʡ ʦʙʲʝʤ ʙʣʷʰʢʠ, ʤʤ
3
 188,64 Ñ 35,8 184,96 Ñ 34,45  >0,05 

ʄʠʢʨʦʢʘʣʴʮʠʥʘʪʳ, % 86,0% 90%  >0,05 

ʀʥʜʝʢʩ ʨʝʤʦʜʝʣʠʨʦʚʘʥʠʷ 1,25 [1,0;1,4] 1,1[1,0;1,4]  >0,05 

ʂʦʣʴʮʝʚʠʜʥʦʝ ʢʦʥʪʨʘʩʪʠʨʦʚʘʥʠʝ, % 69,76% 60%           >0,05 

ʅʝʨʦʚʥʳʝ ʢʦʥʪʫʨʳ, % 79,1% 65%           >0,05 

ʉʦʜʝʨʞʘʥʠʝ ʚʢʣʶʯʝʥʠʡ ʥʠʟʢʦʡ ʧʣʦʪʥʦ-

ʩʪʠ ʚ ʙʣʷʰʢʝ, ʤʤ
3
 

60,46 Ñ 12,87 57,06 Ñ 12,34  >0,05 

ʉʦʜʝʨʞʘʥʠʝ ʚʢʣʶʯʝʥʠʡ ʩʨʝʜʥʝʡ ʧʣʦʪ-

ʥʦʩʪʠ ʚ ʙʣʷʰʢʝ, ʤʤ
3
 

87,93 Ñ 20,12 87,68 Ñ 19,38  >0,05 

ʉʦʜʝʨʞʘʥʠʝ ʚʢʣʶʯʝʥʠʡ ʚʳʩʦʢʦʡ ʧʣʦʪ-

ʥʦʩʪʠ ʚ ʙʣʷʰʢʝ, ʤʤ
3
 

40,50 Ñ 8,11 38,76 Ñ 6,8  >0,05 

ʆʙʱʠʡ ʭʦʣʝʩʪʝʨʠʥ, ʤʤʦʣʴ/ʣ 5.75 Ñ 0,45 4,42 Ñ 0,57           <0,05 

ʃʇʅʇ, ʤʤʦʣʴ/ʣ 3,23 Ñ 0.33 2,76 Ñ 0,27           >0,05  
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ȼɔɝ. 1 (Fig. 1) 

ȼɔɝ. 1.  ȰɔɌɏɜɌɘɘɌ. 

ȶɚɜɜɑɗɫɢɔɫ ɘɑɒɐɟ ɝəɔɒɑəɔɑɘ ɟɜɚɎəɫ ȷȻȹȻ ɔ 

ɟɘɑəɨɤɑəɔɑɘ ɚɍɥɑɏɚ ɚɍɦɑɘɌ ɍɗɫɤɖɔ (R=0.51, 

P=0.002).  

Fig. 1.  Diagram.  

Correlation between reduction in LDL and a decrease in 

the overall volume of the plaque (R=0.51, P=0.002).  

 

ȼɔɝ. 2 (Fig. 2) 

ȼɔɝ. 2. ȶȾ-ɖɚɜɚəɌɜɚɏɜɌɠɔɫ. 

ȴɓɚɍɜɌɒɑəɔɫ ɚɍɜɌɍɚɞɌəɧ ɝ ɛɚɘɚɥɨɪ ɜɌɍɚɣɑɕ ɝɞɌə-

ɢɔɔ çVitreaè ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɛɜɚɏɜɌɘɘəɚɏɚ ɚɍɑɝɛɑ-

ɣɑəɔɫ ɐɗɫ ɚɛɜɑɐɑɗɑəɔɫ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ ɝ Ɏɚɓ-

ɘɚɒəɚɝɞɨɪ ɝɌɘɚɝɞɚɫɞɑɗɨəɚɕ ɖɚɜɜɑɖɢɔɔ ɐɌəəɧɡ. ȴɝ-

ɝɗɑɐɟɑɘɌɫ ɖɚɜɚəɌɜəɌɫ Ɍɜɞɑɜɔɫ (ȻȹȬ) ɎɧɐɑɗɑəɌ ɓɑɗɑ-

əɧɘ ɢɎɑɞɚɘ, ɓɚəɌ ɔəɞɑɜɑɝɌ (ɝɜɑɐəɔɕ ɝɑɏɘɑəɞ) ɚɏɜɌəɔ-

ɣɑəɌ ɏɚɜɔɓɚəɞɌɗɨəɧɘɔ ɏɚɗɟɍɧɘɔ ɗɔəɔɫɘɔ. ɂɎɑɞɚɎɧ-

ɘɔ ɚɍɚɓəɌɣɑəɔɫɘɔ ɛɜɑɐɝɞɌɎɗɑəɧ ɜɌɓɗɔɣəɧɑ ɖɚɘɛɚ-

əɑəɞɧ ɍɗɫɤɖɔ: ɓɑɗɑəɧɕ ɢɎɑɞ ð ɛɜɚɝɎɑɞ ɝɚɝɟɐɌ, ɖɜɌɝ-

əɧɕ ð ɖɚɘɛɚəɑəɞɧ əɔɓɖɚɕ ɛɗɚɞəɚɝɞɔ (ɗɔɛɔɐɧ), ɝɔəɔɕ 

ð ɖɚɘɛɚəɑəɞɧ ɝɜɑɐəɑɕ ɛɗɚɞəɚɝɞɔ (ɠɔɍɜɚɓəɌɫ ɞɖɌəɨ), 

ɒɑɗɞɧɕ ð ɖɚɘɛɚəɑəɞɧ Ɏɧɝɚɖɚɕ ɛɗɚɞəɚɝɞɔ (ɖɌɗɨɢɔɕ). 

Ⱥɍɥɔɕ ɚɍɦɑɘ ɍɗɫɤɖɔ ɟ ɐɌəəɚɏɚ ɛɌɢɔɑəɞɌ ɔɝɡɚɐəɚ 

ɝɚɝɞɌɎɗɫɗ 241 ɘɘ3, ɚɍɦɑɘ ɖɚɘɛɚəɑəɞɚɎ əɔɓɖɚɕ ɛɗɚɞ-

əɚɝɞɔ ð 77,8 ɘɘ3. 

Fig. 2.  CT-coronary angiography.  

The images were processed with the help of the "Vitrea" 

workstation with the use of software for determining 

coronary arteries with the possibility of self -correction of 

data. The investigated coronary artery (LAD) is highligh t-

ed in green, the area of interest (middle segment) is li m-

ite d by horizontal blue lines. Color coding represents the 

various components of plaque: green ð the lumen of the 

vessel, the red components of low density (lipid), blue ð 

components of the average density (fibrous tissue), and 

yellow components of high densi ty (calcium).  The total 

volume of the plaque in this patient was initially 241 

m3, the volume of low -density components was 77.8 m3.  

 

ȼɔɝ. 3 (Fig. 3) 

ȼɔɝ. 3. ȶȾ-ɖɚɜɚəɌɜɚɏɜɌɠɔɫ. 

ȺɞɘɑɣɌɑɞɝɫ ɟɘɑəɨɤɑəɔɑ ɚɍɥɑɏɚ ɚɍɦɑɘɌ ɍɗɫɤɖɔ ɝ 241 

ɘɘ3 ɐɚ 183 ɘɘ3, ɛɜɑɔɘɟɥɑɝɞɎɑəəɚ ɓɌ ɝɣɑɞ ɝəɔɒɑəɔɫ 

ɚɍɦɑɘɌ ɖɚɘɛɚəɑəɞɚɎ əɔɓɖɚɕ ɛɗɚɞəɚɝɞɔ, ɟɘɑəɨɤɔɎɤɑ-

ɏɚɝɫ ɝ 77,8 ɘɘ3 ɐɚ 53,7 ɘɘ3. 

Fig. 3.  CT-coronary angiography.  

There is a decrease in the total volume of plaque from 

241 m3 to 183 m3, mainly due to a decrease in the vo l-

ume of low -densit y components, which decreased from 

77.8 mm3 to 53.7 mm3.  
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ɔ əɌ 17% ɝəɔɒɌɑɞ ɜɔɝɖ ɎɚɓəɔɖəɚɎɑəɔɫ ɔəɝɟɗɨ-

ɞɌ [1]. 

ȽɚɏɗɌɝəɚ ɜɑɖɚɘɑəɐɌɢɔɫɘ ȱɎɜɚɛɑɕɝɖɚɏɚ 

ɚɍɥɑɝɞɎɌ ɖɌɜɐɔɚɗɚɏɚɎ ɔ ȱɎɜɚɛɑɕɝɖɚɏɚ ɚɍɥɑ-

ɝɞɎɌ ɌɞɑɜɚɝɖɗɑɜɚɓɌ ɛɚ ɐɔɌɏəɚɝɞɔɖɑ ɔ ɗɑɣɑəɔɪ 

ɐɔɝɗɔɛɔɐɑɘɔɕ ɚɞ 2016 ɏɚɐɌ, ɢɑɗɑɎɧɘ ɟɜɚɎəɑɘ 

ȷȻȹȻ ɐɗɫ ɛɌɢɔɑəɞɚɎ ɚɣɑəɨ Ɏɧɝɚɖɚɏɚ ɜɔɝɖɌ ɛɚ 

ɤɖɌɗɑ SCORE ɫɎɗɫɑɞɝɫ 1,8 ɘɘɚɗɨ/ɗ ɔ əɔɒɑ, Ɍ 

ɐɗɫ ɛɌɢɔɑəɞɚɎ Ɏɧɝɚɖɚɏɚ ɜɔɝɖɌ ð ɘɑəɑɑ 2,6 

ɘɘɚɗɨ/ɗ [14].  Ȯ əɌɤɑɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɍɚɗɨɤɌɫ 

ɣɌɝɞɨ ɛɌɢɔɑəɞɚɎ (90,9%) ɚɞəɚɝɔɗɌɝɨ ɖ ɏɜɟɛɛɑ 

ɚɣɑəɨ Ɏɧɝɚɖɚɏɚ ɜɔɝɖɌ. Ȯ ɝɎɫɓɔ ɝ ɩɞɔɘ əɌɘɔ ɍɧ-

ɗɌ ɎɧɍɜɌəɌ ɎɧɝɚɖɚɔəɞɑəɝɔɎəɌɫ ɏɔɛɚɗɔɛɔɐɑɘɔ-

ɣɑɝɖɌɫ ɝɞɜɌɞɑɏɔɫ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɌɞɚɜɎɌɝɞɌ-

ɞɔəɌ Ɏ ɐɚɓɑ 40 ɘɏ Ɏ ɝɟɞɖɔ. 

ȸȽȶȾ-ɖɚɜɚəɌɜɚɏɜɌɠɔɫ. 

ȸɟɗɨɞɔɝɛɔɜɌɗɨəɌɫ ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚ-

ɏɜɌɠɔɫ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ ɝ ɖɚəɞɜɌɝɞɔɜɚɎɌ-

əɔɑɘ ɫɎɗɫɑɞɝɫ ɑɐɔəɝɞɎɑəəɚɕ ɤɔɜɚɖɚ ɜɌɝɛɜɚ-

ɝɞɜɌəɑəəɚɕ, ɐɚɝɞɟɛəɚɕ əɑɔəɎɌɓɔɎəɚɕ ɘɑɞɚɐɔ-

ɖɚɕ, ɛɚɓɎɚɗɫɪɥɑɕ ɚɐəɚɘɚɘɑəɞəɚ ɚɢɑəɔɎɌɞɨ 

ɝɞɑɛɑəɨ ɝɞɑəɚɞɔɣɑɝɖɚɏɚ ɛɚɜɌɒɑəɔɫ ɔ ɝɚɝɞɌɎ 

Ɍɞɑɜɚɝɖɗɑɜɚɞɔɣɑɝɖɚɕ ɍɗɫɤɖɔ Ɏ ɝɚɝɟɐɌɡ ɍɚɗɑɑ 

ɐɔɌɘɑɞɜɚɘ 1,5 ɘɘ, ɏɐɑ ɚɍɧɣəɚ ɔ ɜɌɝɛɚɗɌɏɌɑɞɝɫ 

ɍɚɗɨɤɔəɝɞɎɚ ɍɗɫɤɑɖ [15, 16]. Ȯɚɓɘɚɒəɚɝɞɔ 

ɐɌəəɚɕ ɘɑɞɚɐɔɖɔ Ɏ ɐɔɌɏəɚɝɞɔɖɑ əɌɗɔɣɔɫ Ɍɞɑɜɚ-

ɝɖɗɑɜɚɞɔɣɑɝɖɔɡ ɛɚɜɌɒɑəɔɕ ɝɚɛɚɝɞɌɎɔɘɧ ɝ 

ȮȽȿȳȴ, ɚɞɜɔɢɌɞɑɗɨəɌɫ ɛɜɚɏəɚɝɞɔɣɑɝɖɌɫ ɓəɌɣɔ-

ɘɚɝɞɨ ɐɚɝɞɔɏɌɑɞ 100% ɐɌɒɑ Ɏ ɚɞɐɌɗɑəəɚɘ ɛɑɜɔ-

ɚɐɑ [17 - 19]. ȹɑɝɘɚɞɜɫ əɌ ɞɚ, ɣɞɚ ȶȾ-ȶȬ əɑ ɛɚɓ-

Ɏɚɗɫɑɞ ɚɛɜɑɐɑɗɔɞɨ ɞɚɗɥɔəɟ ɛɚɖɜɧɤɖɔ ɍɗɫɤɖɔ, 

ɝ ɛɚɘɚɥɨɪ ɩɞɚɏɚ ɘɑɞɚɐɌ ɝ ɐɚɝɞɌɞɚɣəɚ Ɏɧɝɚɖɚɕ 

ɞɚɣəɚɝɞɨɪ ɘɚɒəɚ ɐɔɌɏəɚɝɞɔɜɚɎɌɞɨ ɜɌɓɗɔɣəɧɑ 

ɛɜɔɓəɌɖɔ əɑɝɞɌɍɔɗɨəɚɝɞɔ, ɖɚɞɚɜɧɑ ɍɧɗɔ ɛɜɔ-

Ɏɑɐɑəɧ Ɏɧɤɑ, ɔ, ɖ ɛɜɔɘɑɜɟ, ɚɍəɌɜɟɒɔɞɨ ɠɔɍ-

ɜɚɌɞɑɜɚɘɟ ɝ ɞɚəɖɚɕ ɛɚɖɜɧɤɖɚɕ (ɀȬȾȶ), ɚɝɚɍɑə-

əɚ ɚɛɌɝəɟɪ ɝ ɞɚɣɖɔ ɓɜɑəɔɫ ɎɚɓəɔɖəɚɎɑəɔɫ ɩɜɚ-

ɓɔɕ ɔ ɜɌɓɜɧɎɚɎ [7].  

Ȯ ɝɎɫɓɔ ɝ ɩɞɔɘ, ɛɑɜɝɛɑɖɞɔɎəɚɕ ɫɎɗɫɑɞɝɫ 

ɚɢɑəɖɌ ɐɔəɌɘɔɖɔ Ɍɞɑɜɚɝɖɗɑɜɚɞɔɣɑɝɖɚɏɚ ɛɚɜɌ-

ɒɑəɔɫ ɛɚ ɐɌəəɧɘ ȶȾ-ȶȬ əɌ ɠɚəɑ ɞɑɜɌɛɔɔ. ȶ 

əɌɝɞɚɫɥɑɘɟ Ɏɜɑɘɑəɔ ɚɛɟɍɗɔɖɚɎɌəɚ əɑɝɖɚɗɨɖɚ 

ɜɌɍɚɞ, ɛɚɝɎɫɥɑəəɧɡ ɩɞɚɕ ɛɜɚɍɗɑɘɑ.  

Ȯ ɛɜɚɝɛɑɖɞɔɎəɚɘ əɑɜɌəɐɚɘɔɓɔɜɚɎɌəəɚɘ 

ɔɝɝɗɑɐɚɎɌəɔɔ Inoue  K. ɔ ɝɚɌɎɞ. ȶȾ-ȶȬ ɍɧɗɌ Ɏɧ-

ɛɚɗəɑəɌ ɟ 32 ɛɌɢɔɑəɞɚɎ, ɛɚɝɗɑ ɔɝɝɗɑɐɚɎɌəɔɫ 24 

ɛɌɢɔɑəɞɌɘ ɍɧɗ əɌɓəɌɣɑə ɠɗɟɎɌɝɞɌɞɔə Ɏ ɐɚɓɑ 20 

ɘɏ [20]. Ȯ ɖɌɣɑɝɞɎɑ ɏɜɟɛɛɧ ɖɚəɞɜɚɗɫ Ɏɧɝɞɟɛɔɗɔ 

ɚɝɞɌɎɤɔɑɝɫ 8 ɛɌɢɔɑəɞɚɎ, ɚɞɖɌɓɌɎɤɔɑɝɫ ɚɞ ɛɜɔ-

ɑɘɌ ɝɞɌɞɔəɚɎ. ȻɚɎɞɚɜəɚɑ ȶȾ-ȶȬ ɍɧɗɚ Ɏɧɛɚɗəɑ-

əɚ ɣɑɜɑɓ 12 ɘɑɝɫɢɑɎ. Ⱥɛɜɑɐɑɗɫɗɔɝɨ ɞɌɖɔɑ ɛɚɖɌ-

ɓɌɞɑɗɔ, ɖɌɖ ɚɍɥɔɕ ɚɍɦɬɘ ɍɗɫɤɖɔ, ɚɍɦɬɘ ɖɚɘɛɚ-

əɑəɞɚɎ əɔɓɖɚɕ ɛɗɚɞəɚɝɞɔ Ɏ ɍɗɫɤɖɑ, ɚɍɦɬɘ ɛɜɚ-

ɝɎɑɞɌ ɔ ɔəɐɑɖɝ ɜɑɘɚɐɑɗɔɜɚɎɌəɔɫ.  

Ȯ ɏɜɟɛɛɑ ɛɌɢɔɑəɞɚɎ, ɛɜɔəɔɘɌɎɤɔɡ ɠɗɟ-

ɎɌɝɞɌɞɔə, ɚɍɥɔɕ ɚɍɦɬɘ ɍɗɫɤɖɔ ɔ ɚɍɦɬɘ ɖɚɘɛɚ-

əɑəɞɚɎ əɔɓɖɚɕ ɛɗɚɞəɚɝɞɔ Ɏ ɍɗɫɤɖɑ ɓəɌɣɔɘɚ 

ɟɘɑəɨɤɔɗɔɝɨ ɝ ɞɑɣɑəɔɑɘ Ɏɜɑɘɑəɔ ɝ 92,3 Ñ 37,7 

ɐɚ 76,4 Ñ 26,5 ɘɘ3, p = 0,01 ɔ ɝ 4,9 Ñ 7,8 ɐɚ 1,3 Ñ 

2,3 ɘɘ3, p = 0,01 ɝɚɚɞɎɑɞɝɞɎɑəəɚ. Ȯ ɏɜɟɛɛɑ ɛɌ-

ɢɔɑəɞɚɎ, əɑ ɛɚɗɟɣɌɎɤɔɡ ɞɑɜɌɛɔɪ, ɓəɌɣɔɘɌɫ 

ɛɚɗɚɒɔɞɑɗɨəɌɫ ɐɔəɌɘɔɖɌ ɎɧɤɑɟɖɌɓɌəəɧɡ ɛɚ-

ɖɌɓɌɞɑɗɑɕ ɚɞɝɟɞɝɞɎɚɎɌɗɌ (94,4 Ñ 21,2 ɛɜɚɞɔɎ 

98,4 Ñ 28,6 ɘɘ3, p = 0,48) ɔ (2,1 Ñ 3,0 ɛɜɚɞɔɎ 2,3 

Ñ 3,6 ɘɘ3, p = 0,91) ɝɚɚɞɎɑɞɝɞɎɑəəɚ. ȹɑ əɌɍɗɪ-

ɐɌɗɚɝɨ ɓəɌɣɔɘɧɡ ɔɓɘɑəɑəɔɕ Ɏ ɚɍɦɬɘɑ ɛɜɚɝɎɑɞɌ 

ɝɚɝɟɐɌ ɖɌɖ Ɏ ɏɜɟɛɛɑ ɞɑɜɌɛɔɔ (63,9 Ñ 25,3 ɛɜɚɞɔɎ 

65,2 Ñ 26,2 ɘɘ3, p = 0,59), ɞɌɖ ɔ Ɏ ɏɜɟɛɛɑ ɖɚə-

ɞɜɚɗɫ (80,5 Ñ 20,7 ɛɜɚɞɔɎ 75,0 Ñ 16,3 ɘɘ3, p = 

0,26). ȻɚɖɌɓɌɞɑɗɔ ɐɔəɌɘɔɖɔ ɔəɐɑɖɝɌ ɜɑɘɚɐɑɗɔ-

ɜɚɎɌəɔɫ ɞɚɒɑ ɓəɌɣɔɘɚ əɑ ɜɌɓɗɔɣɌɗɔɝɨ ɘɑɒɐɟ 

ɏɜɟɛɛɌɘɔ (2,4 Ñ 6,8% ɛɜɚɞɔɎ 0,3 Ñ 6,5%, p = 

0,53). ȿɘɑəɨɤɑəɔɑ ɚɍɥɑɏɚ ɚɍɦɬɘɌ ɍɗɫɤɑɖ ɛɜɚ-

ɔɝɡɚɐɔɗɚ Ɏ ɍɚɗɨɤɑɕ ɝɞɑɛɑəɔ ɓɌ ɝɣɑɞ ɝəɔɒɑəɔɫ 

ɚɍɦɬɘɌ ɖɚɘɛɚəɑəɞɚɎ əɔɓɖɚɕ ɛɗɚɞəɚɝɞɔ Ɏ ɍɗɫɤ-

ɖɑ (R = 0,83, p = 0,01) ɔ əɑ ɖɚɜɜɑɗɔɜɚɎɌɗɚ ɝ ɔɓ-

ɘɑəɑəɔɫɘɔ ɚɍɦɬɘɌ ɛɜɚɝɎɑɞɌ ɝɚɝɟɐɌ (R = 0,21, p 

= 0,24) [20].  

Ȯ ɜɑɞɜɚɝɛɑɖɞɔɎəɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ Zeb I. ɔ 

ɝɚɌɎɞ. 100 ɛɌɢɔɑəɞɚɎ ɍɑɓ ɌəɌɘəɑɓɌ ȴȭȽ ɍɧɗɔ 

ɜɌɓɐɑɗɑəɧ əɌ ɐɎɑ ɏɜɟɛɛɧ: ɛɜɔəɔɘɌɪɥɔɑ ɝɞɌ-

ɞɔəɧ ɔ ɏɜɟɛɛɌ ɖɚəɞɜɚɗɫ ð 60 ɔ 40 ɣɑɗɚɎɑɖ ɝɚɚɞ-

ɎɑɞɝɞɎɑəəɚ [21]. Ȯɝɑɘ ɍɧɗɚ Ɏɧɛɚɗəɑəɚ ȶȾ-ȶȬ 

ɛɑɜɎɔɣəɚ, ɛɜɔ Ɏɖɗɪɣɑəɔɔ ɛɌɢɔɑəɞɚɎ Ɏ ɔɝɝɗɑ-

ɐɚɎɌəɔɑ, ɔ ɛɚɎɞɚɜəɚ, Ɏ ɐɔəɌɘɔɖɑ. Ƚɜɑɐəɔɕ ɛɑ-

ɜɔɚɐ əɌɍɗɪɐɑəɔɫ ɝɚɝɞɌɎɔɗ 406 Ñ 92 ɐəɫ. Ⱥɢɑ-

əɔɎɌɗɔɝɨ ɐɔəɌɘɔɖɌ ɚɍɦɬɘɌ ɖɚɘɛɚəɑəɞɚɎ əɔɓ-

ɖɚɕ, ɝɜɑɐəɑɕ ɔ Ɏɧɝɚɖɚɕ ɛɗɚɞəɚɝɞɔ Ɏ ɍɗɫɤɖɑ. 

ȿ ɛɌɢɔɑəɞɚɎ, ɛɜɔəɔɘɌɎɤɔɡ ɝɞɌɞɔəɧ, 

əɌɍɗɪɐɌɗɚɝɨ ɓəɌɣɔɘɚɑ ɓɌɘɑɐɗɑəɔɑ ɛɜɚɏɜɑɝɝɔ-

ɜɚɎɌəɔɫ ɜɚɝɞɌ ɍɗɫɤɑɖ (ĭ 33,3 ɘɘ3 Ñ 90,5 ɛɜɚɞɔɎ 

31,0 ɘɘ3 Ñ 84,5, p = 0,0006). Ȼɜɚɔɝɡɚɐɔɗɚ 

ɟɘɑəɨɤɑəɔɑ ɚɍɦɑɘɌ ɖɚɘɛɚəɑəɞɚɎ ɝɜɑɐəɑɕ ɔ 

əɔɓɖɚɕ ɛɗɚɞəɚɝɞɔ ɍɗɫɤɑɖ (ĭ 47,7 ɘɘ3 Ñ 71,9 

ɛɜɚɞɔɎ 13,8 ɘɘ3 Ñ 76,6, p <0.001) ɔ (ĭ 12,2 ɘɘ3 Ñ 

19,2 ɛɜɚɞɔɎ 5,9 ɘɘ 3 Ñ 23,1, p <0,0001) ɝɚɚɞɎɑɞ-

ɝɞɎɑəəɚ. Ȼɜɔ ɝɜɌɎəɑəɔɔ ɐɔəɌɘɔɖɔ ɔəɐɑɖɝɌ ɜɑ-

ɘɚɐɑɗɔɜɚɎɌəɔɫ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɧɡ ɜɌɓɗɔ-

ɣɔɕ ɘɑɒɐɟ ɏɜɟɛɛɌɘɔ ɚɍəɌɜɟɒɑəɚ əɑ ɍɧɗɚ (p = 

0,25), ɞɌɖɒɑ, ɖɌɖ ɔ ɐɗɫ ɚɍɦɬɘɌ ɖɚɘɛɚəɑəɞɚɎ 

Ɏɧɝɚɖɚɕ ɛɗɚɞəɚɝɞɔ Ɏ ɍɗɫɤɖɑ (29,3 ɘɘ3 Ñ 67,9 

ɛɜɚɞɔɎ 10,0 ɘɘ3 Ñ 53,2, p = 0,133) [21].  

ȹɌɖɚəɑɢ Ɏ 2018 ɏɚɐɟ ɍɧɗ ɚɛɟɍɗɔɖɚɎɌə ɝɔ-

ɝɞɑɘɌɞɔɣɑɝɖɔɕ ɚɍɓɚɜ ɔ ɘɑɞɌɌəɌɗɔɓ Andelius  L. ɔ 

ɝɚɌɎɞ., Ɏ əɑɘ ɔɓɟɣɌɗɔɝɨ ɐɌəəɧɑ ɐɎɑəɌɐɢɌɞɔ ɔɝ-

ɝɗɑɐɚɎɌəɔɕ ɝ ɟɣɌɝɞɔɑɘ 792 ɛɌɢɔɑəɞɚɎ [22]. ȻɌ-

ɢɔɑəɞɧ ɍɧɗɔ ɜɌɓɐɑɗɑəɧ əɌ ɞɜɔ ɏɜɟɛɛɧ: ɏɜɟɛɛɌ 

ɔəɞɑəɝɔɎəɚɕ ɗɔɛɔɐɚɝəɔɒɌɪɥɑɕ ɞɑɜɌɛɔɔ ð 199 

ɣɑɗɚɎɑɖ, ɏɜɟɛɛɌ ɞɑɜɌɛɔɔ ɝɜɑɐəɑɕ ɔəɞɑəɝɔɎəɚ-

ɝɞɔ ð 404 ɣɑɗɚɎɑɖɌ ɔ ɏɜɟɛɛɌ ɖɚəɞɜɚɗɫ ð 189 ɣɑ-

ɗɚɎɑɖ (ɍɑɓ ɞɑɜɌɛɔɔ ɝɞɌɞɔəɌɘɔ). Ƚɜɑɐəɔɕ ɛɑɜɔɚɐ 

əɌɍɗɪɐɑəɔɫ ɝɚɝɞɌɎɔɗ 14,5 Ñ 9,5 ɘɑɝɫɢɑɎ. ȸɑɞɌ-

ɌəɌɗɔɓ ɛɚɖɌɓɌɗ, ɣɞɚ Ɏ ɏɜɟɛɛɑ ɔəɞɑəɝɔɎəɚɕ ɞɑ-

ɜɌɛɔɔ ɛɜɚɔɝɡɚɐɔɗɚ ɓəɌɣɔɘɚɑ ɟɘɑəɨɤɑəɔɑ ɚɍ-

ɥɑɏɚ ɚɍɦɑɘɌ ɍɗɫɤɖɔ əɌ 20,87 ɘɘ3 [95% Ȱȴ ĭ 

31,17, ĭ 10.56; p <0,001], Ɏ ɞɚ Ɏɜɑɘɫ ɖɌɖ ɞɑɜɌ-

ɛɔɫ ɝɜɑɐəɔɘɔ ɐɚɓɌɘɔ ɝəɔɒɌɗɌ ɐɌəəɧɕ ɛɚɖɌɓɌ-

ɞɑɗɨ əɌ 1,67 ɘɘ3 (95% Ȱȴ ĭ 9,99, 6,65; p = 0,69). 

Ȯ ɛɜɚɞɔɎɚɛɚɗɚɒəɚɝɞɨ ɩɞɚɘɟ, ɛɚɖɌɓɌɞɑɗɨ ɚɍɥɑɏɚ 

ɚɍɦɑɘɌ ɍɗɫɤɖɔ Ɏ ɏɜɟɛɛɑ, əɑ ɛɜɔəɔɘɌɎɤɑɕ ɝɞɌ-

https://www.ncbi.nlm.nih.gov/pubmed/?term=Zeb%20I%5BAuthor%5D&cauthor=true&cauthor_uid=24267226
https://www.ncbi.nlm.nih.gov/pubmed/?term=Andelius%20L%5BAuthor%5D&cauthor=true&cauthor_uid=29617981
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ɞɔəɧ, Ɏɚɓɜɚɝ əɌ 14,96 ɘɘ3 (95% Ȱȴ 5,28, 24,64; 

p = 0,002). Ȼɜɚɢɑəɞ ɜɑɏɜɑɝɝɔɔ ɝɜɑɐəɑɏɚ ɚɍɦɑɘɌ 

ɍɧɗ ĭ 3,6% ɔ ĭ 0,7% Ɏ ɏɜɟɛɛɑ ɔəɞɑəɝɔɎəɚɕ ɔ 

ɟɘɑɜɑəəɚɕ ɞɑɜɌɛɔɔ ɝɚɚɞɎɑɞɝɞɎɑəəɚ. Ȯ ɛɜɚɞɔɎɚ-

ɛɚɗɚɒəɚɝɞɨ ɩɞɚɘɟ, Ɏ ɏɜɟɛɛɑ ɖɚəɞɜɚɗɫ əɌɍɗɪɐɌ-

ɗɚɝɨ ɛɜɚɏɜɑɝɝɔɜɚɎɌəɔɑ ɝɜɑɐəɑɏɚ ɚɍɦɑɘɌ əɌ + 

5,8%.  ȾɑɜɌɛɔɫ ɝɞɌɞɔəɌɘɔ ɛɜɔɎɚɐɔɗɌ ɖ ɟɘɑəɨ-

ɤɑəɔɪ ɚɍɦɑɘɌ əɑɖɌɗɨɢɔəɔɜɚɎɌəəɧɡ ɍɗɫɤɑɖ əɌ 

ĭ 7,62 ɘɘ3 (95% Ȱȴ ĭ 17,38, 2,13; p = 0,124) ɔ 

ɝəɔɒɑəɔɪ ɚɍɦɑɘɌ ɖɚɘɛɚəɑəɞɚɎ əɔɓɖɚɕ ɛɗɚɞəɚ-

ɝɞɔ Ɏ ɍɗɫɤɖɑ əɌ ĭ 5,84 ɘɘ3 (95% Ȱȴ ĭ 8,02, ĭ 

3,66; p <0,001). ȶɜɚɘɑ ɞɚɏɚ, Ɏ ɏɜɟɛɛɌɡ, ɛɜɔəɔ-

ɘɌɎɤɔɡ ɝɞɌɞɔəɧ, ɚɍɦɬɘ ɖɌɗɨɢɔɑɎɚɏɚ ɖɚɘɛɚəɑə-

ɞɌ Ɏ ɍɗɫɤɖɑ Ɏɚɓɜɚɝ əɌ 11,83 ɘɘ3 (95% Ȱȴ 3,37, 

20,29; p= 0,006),   ɛɗɚɞəɚɝɞɨ ɖɌɗɨɢɔəɌɞɚɎ ɟɎɑɗɔ-

ɣɔɗɌɝɨ əɌ 21,99 HU  (95% Ȱȴ 9,2, 34,8; p < 

0,001). ȶ əɑɐɚɝɞɌɞɖɌɘ ɛɜɚɎɑɐɑəəɚɏɚ ɘɑɞɌɌəɌɗɔ-

ɓɌ ɘɚɒəɚ ɚɞəɑɝɞɔ ɞɚ, ɣɞɚ Ɏɝɑ ɔɝɝɗɑɐɚɎɌəɔɫ ɔɘɑ-

ɗɔ ɜɌɓəɧɕ ɐɔɓɌɕə, ɞɚɗɨɖɚ ɐɎɌ ɔɝɝɗɑɐɚɎɌəɔɫ ɍɧ-

ɗɔ ɜɌəɐɚɘɔɓɔɜɚɎɌəəɧɘɔ, ɚɝɞɌɗɨəɧɑ əɚɝɔɗɔ ɚɍ-

ɝɑɜɎɌɢɔɚəəɧɕ ɡɌɜɌɖɞɑɜ, ɛɜɔ ɩɞɚɘ 5 ɔɡ əɔɡ ð 

ɍɑɓ ɏɜɟɛɛ ɖɚəɞɜɚɗɫ [22]. 

ȶɌɖ ɟɒɑ ɍɧɗɚ ɚɞɘɑɣɑəɚ Ɏɧɤɑ, Ɏ əɌɤɑɘ 

ɔɝɝɗɑɐɚɎɌəɔɔ əɌɍɗɪɐɌɗɌɝɨ ɞɑəɐɑəɢɔɫ ɖ ɟɘɑəɨ-

ɤɑəɔɪ ɚɝəɚɎəɧɡ ɛɚɖɌɓɌɞɑɗɑɕ əɑɝɞɌɍɔɗɨəɚɝɞɔ 

Ɍɞɑɜɚɝɖɗɑɜɚɞɔɣɑɝɖɔɡ ɍɗɫɤɑɖ, əɑ ɐɚɝɞɔɏɤɌɫ 

ɝɞɌɞɔɝɞɔɣɑɝɖɚɕ ɐɚɝɞɚɎɑɜəɚɝɞɔ, ɣɞɚ, ɛɚ Ɏɝɑɕ Ɏɔ-

ɐɔɘɚɝɞɔ, ɝɎɫɓɌəɚ ɝ ɘɌɗɧɘ ɜɌɓɘɑɜɚɘ Ɏɧɍɚɜɖɔ ɔ 

əɑɛɜɚɐɚɗɒɔɞɑɗɨəɧɘ ɛɑɜɔɚɐɚɘ əɌɍɗɪɐɑəɔɫ. 

ȺɐəɌɖɚ ɍɧɗɌ ɎɧɫɎɗɑəɌ ɓəɌɣɔɘɌɫ ɖɚɜɜɑɗɫɢɔɫ 

ɘɑɒɐɟ ɝəɔɒɑəɔɑɘ ɟɜɚɎəɫ ȷȻȹȻ ɔ ɟɘɑəɨɤɑəɔ-

ɑɘ ɚɍɥɑɏɚ ɚɍɦɬɘɌ ɍɗɫɤɖɔ, ɣɞɚ ɟɖɌɓɧɎɌɑɞ əɌ 

Ɏɚɓɘɚɒəɧɑ ɛɑɜɝɛɑɖɞɔɎɧ ɐɚɝɞɔɒɑəɔɫ ɝɞɌɞɔɝɞɔ-

ɣɑɝɖɚɕ ɓəɌɣɔɘɚɝɞɔ ɛɜɔ ɟɎɑɗɔɣɑəɔɔ Ɏɧɍɚɜɖɔ ɔ 

ɐɗɔɞɑɗɨəɚɝɞɔ əɌɍɗɪɐɑəɔɫ. ȱɥɑ ɚɐəɔɘ əɌɛɜɌɎ-

ɗɑəɔɑɘ, ɝɛɚɝɚɍəɧɘ ɛɚɎɧɝɔɞɨ ɖɌɣɑɝɞɎɚ ɐɌəəɚɏɚ 

ɔɝɝɗɑɐɚɎɌəɔɫ, ɘɚɏɗɌ ɍɧ ɝɞɌɞɨ ɚɢɑəɖɌ ɛɜɔɎɑɜ-

ɒɑəəɚɝɞɔ ɛɌɢɔɑəɞɚɎ ɖ ɗɑɣɑəɔɪ, ɞɌɖ ɖɌɖ ɚɢɑəɖɌ 

ɖɚɘɛɗɌɑəɝɌ Ɏ ɟɝɗɚɎɔɫɡ ɐɌəəɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ 

əɑ ɛɜɚɎɚɐɔɗɌɝɨ, əɑɗɨɓɫ ɝ ɛɚɗəɚɕ ɟɎɑɜɑəəɚɝɞɨɪ 

ɏɚɎɚɜɔɞɨ ɚ ɞɚɘ, ɣɞɚ Ɏɝɑ Ɏɖɗɪɣɑəəɧɑ ɛɌɢɔɑəɞɧ 

ɐɑɕɝɞɎɔɞɑɗɨəɚ ɛɜɔəɔɘɌɗɔ ɛɜɑɛɌɜɌɞ Ɏ ɝɚɚɞɎɑɞ-

ɝɞɎɔɔ ɝ ɐɌəəɧɘɔ ɜɑɖɚɘɑəɐɌɢɔɫɘɔ.  

ȺɏɜɌəɔɣɑəɔɑ ɜɌɍɚɞɧ. 

ȶ ɚɝəɚɎəɧɘ əɑɐɚɝɞɌɞɖɌɘ əɌɤɑɕ ɜɌɍɚɞɧ 

ɚɞəɚɝɫɞɝɫ: ɚɏɜɌəɔɣɑəəɧɕ ɜɌɓɘɑɜ Ɏɧɍɚɜɖɔ, ɚɐ-

əɚɢɑəɞɜɚɎɚɕ ɔ əɑɜɌəɐɚɘɔɓɔɜɚɎɌəəɧɕ ɡɌɜɌɖɞɑɜ 

ɔɝɝɗɑɐɚɎɌəɔɫ. ȬəɌɗɔɓ ȶȾ-ɔɓɚɍɜɌɒɑəɔɕ ɛɜɚɎɚ-

ɐɔɗɝɫ ɚɐəɔɘ ɝɛɑɢɔɌɗɔɝɞɚɘ ɗɌɍɚɜɌɞɚɜɔɔ ɗɟɣɑ-

Ɏɚɕ ɐɔɌɏəɚɝɞɔɖɔ, ɣɞɚ ɐɑɗɌɑɞ Ɏɚɓɘɚɒəɧɘ ɝɟɍɦ-

ɑɖɞɔɎəɟɪ ɚɢɑəɖɟ ɐɌəəɧɡ, ɡɚɞɫ ɝɗɑɐɟɑɞ ɚɞɘɑ-

ɞɔɞɨ, ɣɞɚ ɚɍɜɌɍɚɞɖɌ ɐɌəəɧɡ ɚɝɟɥɑɝɞɎɗɫɗɌɝɨ 

ɝɗɑɛɧɘ ɘɑɞɚɐɚɘ, ɍɑɓ ɟɖɌɓɌəɔɫ ɗɔɣəɧɡ ɐɌəəɧɡ 

ɛɌɢɔɑəɞɚɎ.  

ȮɧɎɚɐɧ. 

ȰɌəəɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɐɑɘɚəɝɞɜɔɜɟɑɞ ɜɑɐ-

ɖɔɕ ɚɛɧɞ ɛɜɔɘɑəɑəɔɫ ɘɟɗɨɞɔɝɛɔɜɌɗɨəɚɕ ɖɚɘ-

ɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ ɝ ɢɑɗɨɪ əɑɔəɎɌɓɔɎəɚɏɚ 

ɚɞɝɗɑɒɔɎɌəɔɫ ɐɔəɌɘɔɖɔ ɛɚɖɌɓɌɞɑɗɑɕ əɑɝɞɌ-

ɍɔɗɨəɚɝɞɔ ȬȽȭ ɔ əɌɏɗɫɐəɚ ɛɚɖɌɓɧɎɌɑɞ ɟɘɑəɨ-

ɤɑəɔɑ ɔ ɝɞɌɍɔɗɔɓɌɢɔɪ Ɍɞɑɜɚɝɖɗɑɜɚɞɔɣɑɝɖɔɡ 

ɍɗɫɤɑɖ, ɣɞɚ ɝɛɚɝɚɍəɚ Ɏəɑɝɞɔ ɚɛɜɑɐɑɗɑəəɧɕ 

ɎɖɗɌɐ Ɏ əɌɤɑ ɛɚəɔɘɌəɔɑ ɘɑɡɌəɔɓɘɚɎ ɟɗɟɣɤɑ-

əɔɫ ɔɝɡɚɐɚɎ ɔ ɝəɔɒɑəɔɫ ɜɔɝɖɚɎ əɌ ɠɚəɑ ɐɗɔ-

ɞɑɗɨəɚɏɚ ɛɜɔɑɘɌ ɝɞɌɞɔəɚɎ. 

ȴɝɞɚɣəɔɖ ɠɔəɌəɝɔɜɚɎɌəɔɫ ɔ ɖɚəɠɗɔɖɞ 

ɔəɞɑɜɑɝɚɎ. 

ȬɎɞɚɜɧ ɐɌəəɚɕ ɝɞɌɞɨɔ ɛɚɐɞɎɑɜɐɔɗɔ ɚɞɝɟɞ-

ɝɞɎɔɑ ɔəɞɑɜɑɝɚɎ, ɚ ɖɚɞɚɜɧɡ əɑɚɍɡɚɐɔɘɚ ɝɚɚɍ-

ɥɔɞɨ. ȼɌɍɚɞɌ ɛɚɐɐɑɜɒɌəɌ ɏɜɌəɞɚɘ ȼɀɀȴ 18-54- 

53036.  
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 ɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. ȼɌɢɔɚəɌɗɔɓɔɜɚɎɌɞɨ ɖɗɔəɔɖɚ-ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɟɪ ɐɔɌ-

ɏəɚɝɞɔɖɟ Ɏɚɓɘɚɒəɚɏɚ ɛɚɎɜɑɒɐɑəɔɫ ɝɑɐɌɗɔɥəɚɏɚ əɑɜɎɌ ɛɜɔ ɞɜɌɎɘɑ ɞɌɓɚɍɑɐ-

ɜɑəəɚɏɚ ɝɟɝɞɌɎɌ, ɚɝəɚɎɌəəɟɪ əɌ ɚɝɚɍɑəəɚɝɞɫɡ ɌəɌɞɚɘɚ-ɞɚɛɚɏɜɌɠɔɣɑɝɖɔɡ ɎɓɌ-

ɔɘɚɚɞəɚɤɑəɔɕ ɑɏɚ ɛɜɚɖɝɔɘɌɗɨəɚɕ ɣɌɝɞɔ ɔ Ɏɑɜɞɗɟɒəɚɕ ɎɛɌɐɔəɧ, ɐɗɫ ɚɛɞɔɘɔ-

ɓɌɢɔɔ ɞɌɖɞɔɖɔ ɗɑɣɑəɔɫ ɔ ɛɚɝɗɑɐɟɪɥɑɕ ɜɑɌɍɔɗɔɞɌɢɔɔ ɛɌɢɔɑəɞɚɎ ɝ ɖɚɘɍɔəɔɜɚɎɌəəɚɕ 

ɞɜɌɎɘɚɕ ɝɟɝɞɌɎɌ.   

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. ȶɗɔəɔɣɑɝɖɌɫ ɣɌɝɞɨ ɔɝɝɗɑɐɚɎɌəɔɫ: 41 ɛɌɢɔɑəɞ ɝ ɛɚɎɜɑ-

ɒɐɑəɔɑɘ ɝɑɐɌɗɔɥəɚɏɚ əɑɜɎɌ ɎɝɗɑɐɝɞɎɔɑ ɛɑɜɑɗɚɘɌ Ɏɑɜɞɗɟɒəɚɕ ɎɛɌɐɔəɧ. ɉɖɝɛɑɜɔɘɑə-

ɞɌɗɨəɌɫ ɣɌɝɞɨ ɔɝɝɗɑɐɚɎɌəɔɫ: 20 ɞɜɟɛɚɎ Ɏɓɜɚɝɗɧɡ ɗɪɐɑɕ, ɟɘɑɜɤɔɡ ɚɞ ɛɜɔɣɔə, əɑ ɝɎɫ-

ɓɌəəɧɡ ɝ ɓɌɍɚɗɑɎɌəɔɫɘɔ ɛɑɜɔɠɑɜɔɣɑɝɖɚɕ əɑɜɎəɚɕ ɝɔɝɞɑɘɧ ɔɗɔ ɞɜɌɎɘɚɕ ɚɛɚɜəɚ-

ɐɎɔɏɌɞɑɗɨəɚɏɚ ɌɛɛɌɜɌɞɌ.  

ȼɑɓɟɗɨɞɌɞɧ. Ƚ ɌəɌɞɚɘɚ-ɞɚɛɚɏɜɌɠɔɣɑɝɖɔɡ ɛɚɓɔɢɔɕ ɍɗɔɓɚɝɞɨ ɝɑɐɌɗɔɥəɚɏɚ əɑɜɎɌ ɖ 

ɞɌɓɚɍɑɐɜɑəəɚɘɟ ɝɟɝɞɌɎɟ ɚɍɟɝɗɌɎɗɔɎɌɑɞ Ɏɧɝɚɖɔɕ ɜɔɝɖ ɑɏɚ ɛɚɎɜɑɒɐɑəɔɫ ɛɜɔ ɛɑɜɑɗɚɘɌɡ 

Ɏɑɜɞɗɟɒəɚɕ ɎɛɌɐɔəɧ ɔ ɚɝɚɍɑəəɚ ɑɬ ɓɌɐəɑ-Ɏɑɜɡəɑɏɚ ɖɜɌɫ Ɏ ɜɑɓɟɗɨɞɌɞɑ  ɛɜɫɘɚɏɚ Ɏɚɓɐɑɕ-

ɝɞɎɔɫ ɖɚɝɞəɧɡ ɚɞɗɚɘɖɚɎ, ɚɍɜɌɓɚɎɌɎɤɑɕɝɫ ɏɑɘɌɞɚɘɧ ɔ   ɠɚɜɘɔɜɟɪɥɔɡɝɫ Ɏ ɛɚɝɗɑɐɝɞɎɔɔ  

ɜɟɍɢɚɎ.   

ȳɌɖɗɪɣɑəɔɑ. Ⱥɝɚɍɑəəɚɝɞɔ ɌəɌɞɚɘɚ-ɞɚɛɚɏɜɌɠɔɣɑɝɖɔɡ ɎɓɌɔɘɚɚɞəɚɤɑəɔɕ Ɏɑɜɞ-

ɗɟɒəɚɕ ɎɛɌɐɔəɧ ɔ ɝɑɐɌɗɔɥəɚɏɚ əɑɜɎɌ  ɫɎɗɫɪɞɝɫ ɛɚɞɑəɢɔɌɗɨəɚ ɚɛɌɝəɧɘɔ ɐɗɫ Ɏɚɓɘɚɒ-

əɚɏɚ ɔɡ ɚɐəɚɎɜɑɘɑəəɚɏɚ ɛɚɎɜɑɒɐɑəɔɫ ɛɜɔ ɞɜɌɎɘɑ ɞɌɓɚɍɑɐɜɑəəɚɏɚ ɝɟɝɞɌɎɌ. Ȼɚɩɞɚɘɟ ɛɜɔ 

ɛɑɜɑɗɚɘɌɡ Ɏɑɜɞɗɟɒəɚɕ ɎɛɌɐɔəɧ ɝɗɑɐɟɑɞ ɛɜɚɎɚɐɔɞɨ ɖɚɘɛɗɑɖɝ ɝɛɑɢɔɌɗɨəɧɡ ɔɝɝɗɑɐɚɎɌ-

əɔɕ ɛɚ ɚɢɑəɖɑ ɌəɌɞɚɘɔɣɑɝɖɚɕ ɢɑɗɚɝɞəɚɝɞɔ ɔ ɠɟəɖɢɔɚəɌɗɨəɚɏɚ ɝɚɝɞɚɫəɔɫ ɝɑɐɌɗɔɥəɚɏɚ 

əɑɜɎɌ. 

 

ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɌəɌɞɚɘɚ-ɞɚɛɚɏɜɌɠɔɣɑɝɖɔɑ ɎɓɌɔɘɚɚɞəɚɤɑəɔɫ, ɖɗɔəɔɖɌ, ɗɑɣɑəɔɑ, 

ɎɑɜɞɗɟɒəɌɫ ɎɛɌɐɔəɌ, ɛɑɜɑɗɚɘ, ɝɑɐɌɗɔɥəɧɕ əɑɜɎ, ɞɌɓɚɍɑɐɜɑəəɧɕ ɝɟɝɞɌɎ, ɞɜɌɎɘɌ.   

 

ȶɚəɞɌɖɞəɧɕ ɌɎɞɚɜ: ɃɑɡɚəɌɢɖɔɕ Ȭ.Ȭ. e-mail: fax -1@yandex.ru  

 

Ȱɗɫ ɢɔɞɔɜɚɎɌəɔɫ: ȹɔɖɚɗɑəɖɚ Ȯ.ȹ., ɃɑɡɚəɌɢɖɔɕ Ȭ.Ȭ., ȺɝɌɐɣɟɖ ȸ.Ȭ., ȴɗɫɝɚɎɌ ȱ.ȭ.,  

ȺɝɌɐɣɟɖ Ȭ.ȸ., ɃɑɡɚəɌɢɖɔɕ Ȯ.Ȭ., ȼɑɤɑɞəɔɖɚɎ Ȭ.ȹ., ȷɑɎɣɑəɖɚ ȶ.ȶ., ȭɌɡɞɑɑɎɌ ȹ.Ɂ. ȶɗɔəɔ-

ɖɚ-ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɑ ɚɍɚɝəɚɎɌəɔɫ Ɏɚɓɘɚɒəɚɕ ɝɚɣɑɞɌəəɚɕ ɞɜɌɎɘɧ ɞɌɓɚɍɑɐɜɑəəɚɏɚ ɝɟ-
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urpose.  To study peculiarities of clinico -radiological and anatomico -topographic 

relationship of sciatic nerve and acetabulum.  

Materials and Methods . Two stages experimental research was conducted in vitro 

on 20 human corpses, died due to various reasons.  Clinico -radiological study was carried 

out in vivo on 41 patients with injuries of sciatic ne rve and acetabulum.  

Results . Research data can confidently state that topographic proximity of sciatic 

nerve to acetabulum especially to its posterior -upper edge determines high risk of nerve l e-

sion at acetabulum fractures due to influence of bone fragment s, formed hematoma, for m-

ing scars.  

Conclusion . Acetabulum fractures are potentially dangerous for possibility of simu l-

taneous injury of sciatic nerve; in this case a patient has to be subjected to special examin a-

tion with the purpose of his sciatic nerve s tatus evaluation.  

 

Keywords:  acetabulum, fracture, sciatic nerve, diagnosis, clinic, treatment, acetab u-

lum, sciatic nerve, trauma.  
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ɚɍɥɑɕ ɝɞɜɟɖɞɟɜɑ ɞɜɌɎɘɌɞɔɓɘɌ ɟɐɑɗɨ-

əɧɕ Ɏɑɝ ɛɚɎɜɑɒɐɑəɔɕ əɑɜɎɚɎ ɖɚəɑɣ-

əɚɝɞɑɕ ɐɚɝɞɌɞɚɣəɚ Ɏɧɝɚɖ ɔ ɝɚɝɞɌɎɗɫ-

ɑɞ, ɛɚ ɐɌəəɧɘ ɜɌɓɗɔɣəɧɡ ɌɎɞɚɜɚɎ, 9-

20% [1]. ȺɐəɌɖɚ ɜɫɐ ɌɝɛɑɖɞɚɎ, ɖɌɝɌ-

ɪɥɔɡɝɫ ɚɝɚɍɑəəɚɝɞɑɕ ɛɌɞɚɏɑəɑɓɌ, ɖɗɔəɔɖɔ, ɐɔ-

Ɍɏəɚɝɞɔɖɔ ɔ ɗɑɣɑəɔɫ ɍɚɗɨəɧɡ ɝ ɝɚɣɑɞɌəəɧɘɔ 

ɛɚɎɜɑɒɐɑəɔɫɘɔ ɖɚɝɞəɧɡ ɝɞɜɟɖɞɟɜ ɔ əɑɜɎɚɎ 

əɔɒəɑɕ ɖɚəɑɣəɚɝɞɑɕ, ɚɝɞɌɪɞɝɫ ɘɌɗɚ ɔɓɟɣɑəəɧ-

ɘɔ ɗɔɍɚ ɞɜɑɍɟɪɞ ɟɞɚɣəɑəɔɫ ɔ  ɘɑɒɐɔɝɢɔɛɗɔ-

əɌɜəɚɏɚ ɛɚɐɡɚɐɌ ɖ Ɏɧɍɚɜɟ ɗɑɣɑɍəɚɕ-

ɐɔɌɏəɚɝɞɔɣɑɝɖɚɕ ɞɌɖɞɔɖɔ ɝ ɟɣɌɝɞɔɑɘ ɞɜɌɎɘɌɞɚ-

ɗɚɏɚɎ, əɑɎɜɚɗɚɏɚɎ ɔ əɑɕɜɚɡɔɜɟɜɏɚɎ [2]. ɉɞɚ ɢɑ-

ɗɔɖɚɘ ɚɞəɚɝɔɞɝɫ ɖ ɏɜɟɛɛɑ ɍɚɗɨəɧɡ ɝ ɛɑɜɑɗɚɘɌ-

ɘɔ ɖɚɝɞɑɕ ɞɌɓɌ ɔ, Ɏ ɣɌɝɞəɚɝɞɔ, Ɏɑɜɞɗɟɒəɚɕ ɎɛɌ-

ɐɔəɧ, əɑɜɑɐɖɚ  ɝɚɣɑɞɌɪɥɔɡɝɫ ɝ ɎɧɎɔɡɚɘ ɏɚ-

ɗɚɎɖɔ ɍɑɐɜɑəəɚɕ ɖɚɝɞɔ. ȰɌəəɟɪ ɛɜɚɍɗɑɘɟ 

ɚɍɚɝɞɜɔɗ ɍɧɝɞɜɚ ɘɑəɫɪɥɔɕɝɫ ɞɑɡəɚɗɚɏɔɣɑɝɖɔɕ 

ɟɖɗɌɐ ɒɔɓəɔ ɔ ɞɜɟɐɌ, ɖɚɞɚɜɧɕ ɓɌɖɚəɚɘɑɜəɚ 

ɛɜɔɎɑɗ ɖ ɔɓɘɑəɑəɔɪ ɣɌɝɞɚɞɧ, ɡɌɜɌɖɞɑɜɌ ɔ 

ɝɞɜɟɖɞɟɜɧ ɞɜɌɎɘɌɞɔɓɘɌ. ȾɌɖ, ɓɌ ɛɚɝɗɑɐəɔɑ ɐɎɌ 

ɐɑɝɫɞɔɗɑɞɔɫ ɖɚɗɔɣɑɝɞɎɚ ɛɌɢɔɑəɞɚɎ ɝ ɟɖɌɓɌəəɧ-

ɘɔ ɛɑɜɑɗɚɘɌɘɔ Ɏɚɓɜɚɝɗɚ;  ɚəɔ ɝɚɝɞɌɎɗɫɪɞ ɟɒɑ 

ɎɑɝɨɘɌ ɝɟɥɑɝɞɎɑəəɧɕ ɝɑɏɘɑəɞ (0,08-0,31%) ɝɜɑ-

ɐɔ Ɏɝɑɡ ɞɜɌɎɘ [3, 5]. ȸɑɒɐɟ ɞɑɘ, Ɏ ɗɔɞɑɜɌɞɟɜɑ 

Ɏɚɛɜɚɝɧ ɖɗɔəɔɣɑɝɖɔɡ ɛɜɚɫɎɗɑəɔɕ, ɐɔɌɏəɚɝɞɔɖɔ 

ɔ ɗɑɣɑəɔɫ ɛɚɜɌɒɑəɔɕ ɝɑɐɌɗɔɥəɚɏɚ əɑɜɎɌ ɛɜɔ 

ɛɑɜɑɗɚɘɌɡ Ɏɑɜɞɗɟɒəɚɕ ɎɛɌɐɔəɧ ɚɝɎɑɥɑəɧ ɫɎəɚ 

əɑɐɚɝɞɌɞɚɣəɚ ɐɗɫ ɛɜɔəɫɞɔɫ ɚɛɞɔɘɌɗɨəɚɏɚ ɜɑ-

ɤɑəɔɫ ɚɞəɚɝɔɞɑɗɨəɚ ɞɌɖɞɔɖɔ Ɏɑɐɑəɔɫ ɞɌɖɔɡ 

ɍɚɗɨəɧɡ.  ȴɘɑɪɞɝɫ ɗɔɤɨ ɚɞɐɑɗɨəɧɑ ɝɚɚɍɥɑəɔɫ 

ɛɚ ɛɜɚɍɗɑɘɑ ɝɚɣɑɞɌəəɚɕ ɖɚɝɞəɚ-əɑɜɎəɚɕ ɞɜɌɎɘɑ 

əɔɒəɔɡ ɖɚəɑɣəɚɝɞɑɕ [2, 6]. ȻɚɖɌɓɌəɚ, ɣɞɚ 

əɌɜɟɤɑəɔɑ ɛɜɚɎɚɐɔɘɚɝɞɔ ɝɑɐɌɗɔɥəɚɏɚ  əɑɜɎɌ 

ɘɚɒɑɞ ɝɞɌɞɨ ɝɌɘɚɝɞɚɫɞɑɗɨəɚɕ ɛɜɔɣɔəɚɕ ɓəɌɣɔ-

ɞɑɗɨəɚɏɚ ɚɏɜɌəɔɣɑəɔɫ ɠɟəɖɢɔɔ ɖɚəɑɣəɚɝɞɔ ɔ 

ɝɞɚɕɖɚɕ ɔəɎɌɗɔɐɔɓɌɢɔɔ ɍɚɗɨəɚɏɚ ɐɌɒɑ ɛɜɔ 

ɟɝɗɚɎɔɔ ɟɝɛɑɤəɚ Ɏɧɛɚɗəɑəəɚɕ ɜɑɖɚəɝɞɜɟɖɞɔɎ-

əɚɕ ɚɛɑɜɌɢɔɔ əɌ ɖɚɝɞəɧɡ ɝɞɜɟɖɞɟɜɌɡ [4]. ȶ ɝɚ-

ɒɌɗɑəɔɪ, ɐɌɒɑ Ɏ ɩɞɔɡ ɜɌɍɚɞɌɡ ɛɜɔɎɚɐɫɞɝɫ ɑɐɔ-

əɔɣəɧɑ əɌɍɗɪɐɑəɔɫ, Ɏɝɖɚɗɨɓɨ ɟɛɚɘɔəɌɪɞɝɫ 

ɚɝɚɍɑəəɚɝɞɔ ɞɌɖɔɡ ɎɌɜɔɌəɞɚɎ ɖɚɘɍɔəɔɜɚɎɌəəɚ-

ɏɚ ɛɚɎɜɑɒɐɑəɔɫ, ɚɝɞɌɪɞɝɫ əɑɜɌɝɖɜɧɞɧɘɔ ɐɔɌ-

ɏəɚɝɞɔɣɑɝɖɔɑ Ɍɝɛɑɖɞɧ, ɎɖɗɪɣɌɫ ɜɑəɞɏɑəɚɐɔɌ-

ɏəɚɝɞɔɖɟ, ɔ ɝɛɑɢɔɠɔɖɌ ɗɑɣɑɍəɚɕ ɞɌɖɞɔɖɔ. 

ȻɜɌɖɞɔɣɑɝɖɔ ɚɞɝɟɞɝɞɎɟɪɞ ɜɌɍɚɞɧ ɝɛɑɢɔɌɗɨəɚ 
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ɜɌɝɝɘɌɞɜɔɎɌɪɥɔɑ ɌəɌɞɚɘɚ-ɞɚɛɚɏɜɌɠɔɣɑɝɖɔɑ 

ɛɜɑɐɛɚɝɧɗɖɔ ɔ ɘɑɡɌəɔɓɘɧ Ɏɚɓɘɚɒəɚɏɚ ɛɚɜɌ-

ɒɑəɔɫ ɝɑɐɌɗɔɥəɚɏɚ əɑɜɎɌ ɛɜɔ ɛɑɜɑɗɚɘɌɡ Ɏɑɜɞ-

ɗɟɒəɚɕ ɎɛɌɐɔəɧ, Ɍ ɞɌɖɒɑ ɛɜɔɣɔəɧ ɛɚɓɐəɑɕ əɑ-

ɝɎɚɑɎɜɑɘɑəəɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɖɚɘɍɔəɔɜɚɎɌəəɚɕ 

ɞɜɌɎɘɧ [7]. ȻɜɔɎɑɐɑəəɧɑ ɠɌɖɞɧ ɝɎɔɐɑɞɑɗɨ-

ɝɞɎɟɪɞ ɚɍ ɌɖɞɟɌɗɨəɚɝɞɨ ɛɜɚɍɗɑɘɧ, ɚɍɚɓəɌɣɑə-

əɚɕ Ɏ əɌɤɑɕ ɜɌɍɚɞɑ. 

ɂɑɗɨ ɜɌɍɚɞɧ.  

ȼɌɢɔɚəɌɗɔɓɔɜɚɎɌɞɨ ɖɗɔəɔɖɚ-

ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɟɪ ɐɔɌɏəɚɝɞɔɖɟ Ɏɚɓɘɚɒəɚɏɚ 

ɛɚɎɜɑɒɐɑəɔɫ ɝɑɐɌɗɔɥəɚɏɚ əɑɜɎɌ ɛɜɔ ɞɜɌɎɘɑ 

ɞɌɓɚɍɑɐɜɑəəɚɏɚ ɝɟɝɞɌɎɌ, ɚɝəɚɎɌəəɟɪ əɌ ɚɝɚɍɑə-

əɚɝɞɫɡ ɌəɌɞɚɘɚ-ɞɚɛɚɏɜɌɠɔɣɑɝɖɔɡ ɎɓɌɔɘɚɚɞəɚ-

ɤɑəɔɕ ɑɏɚ ɛɜɚɖɝɔɘɌɗɨəɚɕ ɣɌɝɞɔ ɔ Ɏɑɜɞɗɟɒəɚɕ 

ɎɛɌɐɔəɧ, ɐɗɫ ɚɛɞɔɘɔɓɌɢɔɔ ɞɌɖɞɔɖɔ ɗɑɣɑəɔɫ ɔ 

ɛɚɝɗɑɐɟɪɥɑɕ ɜɑɌɍɔɗɔɞɌɢɔɔ ɛɌɢɔɑəɞɚɎ ɝ ɖɚɘ-

ɍɔəɔɜɚɎɌəəɚɕ ɞɜɌɎɘɚɕ ɝɟɝɞɌɎɌ.  

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. ȴɝɝɗɑɐɚɎɌəɔɑ ɎɖɗɪɣɌɗɚ 

ɩɖɝɛɑɜɔɘɑəɞɌɗɨəɟɪ ɔ ɖɗɔəɔɣɑɝɖɟɪ ɣɌɝɞɔ.  

ɉɖɝɛɑɜɔɘɑəɞɌɗɨəɌɫ ɣɌɝɞɨ ɔɝɝɗɑɐɚɎɌəɔɫ. ȴɓɟɣɑ-

əɔɫ ɌəɌɞɚɘɚ-ɞɚɛɚɏɜɌɠɔɣɑɝɖɔɡ ɎɓɌɔɘɚɚɞəɚɤɑ-

əɔɕ Ɏɑɜɞɗɟɒəɚɕ ɎɛɌɐɔəɧ ɔ ɝɑɐɌɗɔɥəɚɏɚ əɑɜɎɌ 

ɍɧɗɚ Ɏɧɛɚɗəɑəɚ əɌ 20 ɞɜɟɛɌɡ ɘɟɒɣɔə  20-40 

ɗɑɞ, ɟɘɑɜɤɔɡ ɚɞ ɛɜɔɣɔə, əɑ ɝɎɫɓɌəəɧɡ ɝ ɓɌɍɚ-

ɗɑɎɌəɔɫɘɔ ɛɑɜɔɠɑɜɔɣɑɝɖɚɕ əɑɜɎəɚɕ ɝɔɝɞɑɘɧ 

ɔɗɔ ɞɜɌɎɘɚɕ ɚɛɚɜəɚ-ɐɎɔɏɌɞɑɗɨəɚɏɚ ɌɛɛɌɜɌɞɌ. 

ɉɖɝɛɑɜɔɘɑəɞɌɗɨəɌɫ ɣɌɝɞɨ ɝɚɝɞɚɫɗɌ ɔɓ 2-ɡ ɩɞɌ-

ɛɚɎ.  

ȹɌ 1-ɘ ɩɞɌɛɑ ɓɌɐəɔɘ ɐɚɝɞɟɛɚɘ ɚɍəɌɒɌɗɔ 

ɝɑɐɌɗɔɥəɧɕ əɑɜɎ əɌ ɛɜɚɞɫɒɑəɔɔ ɚɞ ɑɏɚ ɎɧɡɚɐɌ 

ɔɓ ɛɚɗɚɝɞɔ ɘɌɗɚɏɚ ɞɌɓɌ ɐɚ Ɏɑɜɡəɑɕ ɞɜɑɞɔ ɍɑɐɜɌ. 

Ȼɚɝɗɑ Ɏɧɐɑɗɑəɔɫ ɝɞɎɚɗɌ ɝɑɐɌɗɔɥəɚɏɚ əɑɜɎɌ ɔɓ-

ɘɑɜɫɗɔ ɜɌɝɝɞɚɫəɔɫ ɘɑɒɐɟ əɔɘ ɔ ɖɜɌɫɘɔ Ɏɑɜɞ-

ɗɟɒəɚɕ ɎɛɌɐɔəɧ Ɏ ɞɜɬɡ ɟɣɌɝɞɖɌɡ: əɌ ɘɑɝɞɑ Ɏɧ-

ɡɚɐɌ əɑɜɎɌ ɔɓ  ɛɚɗɚɝɞɔ ɘɌɗɚɏɚ ɞɌɓɌ,  əɌ ɟɜɚɎəɑ 

ɝɑɐɌɗɔɥəɚɕ ɖɚɝɞɔ ɔ əɌ ɟɜɚɎəɑ ɓɌɐəɑ-Ɏɑɜɡəɑɏɚ 

ɖɜɌɫ ɎɛɌɐɔəɧ. Ⱦɚɛɚɘɑɞɜɔɪ ɛɜɚɎɚɐɔɗɔ ɝ ɛɚɘɚ-

ɥɨɪ ɔəɦɑɖɢɔɚəəɚɕ ɔɏɗɧ ɐɗɔəɚɕ 5 ɝɘ  ɝ əɌɐɑ-

ɞɧɘ əɌ əɑɬ ɠɔɖɝɌɞɚɜɚɘ ɏɗɟɍɔəɧ ɛɚɏɜɟɒɑəɔɫ Ɏ 

ɞɖɌəɔ. ȴɏɗɟ ɎɎɚɐɔɗɔ ɛɑɜɛɑəɐɔɖɟɗɫɜəɚ ɛɚ ɖɜɌɪ 

ɝɑɐɌɗɔɥəɚɏɚ əɑɜɎɌ ɐɚ  ɟɛɚɜɌ ɑɬ Ɏ ɖɚɝɞɨ, ɛɚɝɗɑ 

ɣɑɏɚ  ɠɔɖɝɌɞɚɜ ɛɑɜɑɘɑɥɌɗɔ ɛɚ ɔɏɗɑ ɖ əɌɜɟɒəɚɕ 

ɛɚɎɑɜɡəɚɝɞɔ əɑɜɎɌ. ȿɐɌɗɔɎ ɔɏɗɟ ɔɓ ɞɑɗɌ, ɔɓɘɑ-

ɜɫɗɔ ɜɌɝɝɞɚɫəɔɑ ɚɞ ɑɬ ɖɚəɣɔɖɌ ɐɚ ɠɔɖɝɌɞɚɜɌ. 

Ȼɚ ɩɞɔɘ ɜɌɝɝɞɚɫəɔɫɘ ɍɧɗɌ ɝɚɝɞɌɎɗɑəɌ ɞɚɛɚɘɑɞ-

ɜɔɣɑɝɖɌɫ ɖɌɜɞɌ ɌəɌɞɚɘɚ-ɞɚɛɚɏɜɌɠɔɣɑɝɖɔɡ ɎɓɌ-

ɔɘɚɚɞəɚɤɑəɔɕ ɝɑɐɌɗɔɥəɚɏɚ əɑɜɎɌ ɔ Ɏɑɜɞɗɟɒ-

əɚɕ ɎɛɌɐɔəɧ. Ȯ ɘɑɝɞɑ ɛɑɜɑɡɚɐɌ əɑɜɎɌ Ɏ ɍɚɗɨ-

ɤɚɑ ɝɑɐɌɗɔɥəɚɑ ɚɞɎɑɜɝɞɔɑ ɚə ɗɑɒɔɞ ɛɜɌɖɞɔɣɑ-

ɝɖɔ əɌ ɖɚɝɞɔ, ɚɏɜɌəɔɣɔɎɌɫɝɨ ɚɞ əɑɬ ɞɚɗɨɖɚ ɝɚ-

ɑɐɔəɔɞɑɗɨəɚɞɖɌəəɧɘɔ ɚɍɜɌɓɚɎɌəɔɫɘɔ; əɌ 

ɟɜɚɎəɑ ɝɑɐɌɗɔɥəɚɕ ɖɚɝɞɔ ɩɞɚ ɜɌɝɝɞɚɫəɔɑ ɝɚɝɞɌ-

Ɏɔɗɚ 3,2Ñ0,4 ɘɘ; əɌ ɟɜɚɎəɑ ɓɌɐəɑ-Ɏɑɜɡəɑɏɚ ɖɜɌɫ 

Ɏɑɜɞɗɟɒəɚɕ ɎɛɌɐɔəɧ ɚəɚ ɟɎɑɗɔɣɔɎɌɑɞɝɫ ɐɚ  

4,3Ñ0,5 ɘɘ. 

ȹɌ 2-ɘ ɩɞɌɛɑ ɩɖɝɛɑɜɔɘɑəɞɌɗɨəɚɕ ɣɌɝɞɔ 

ɔɝɝɗɑɐɚɎɌəɔɫ ɛɜɚɎɚɐɔɗɔ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑ 

ɝɞɎɚɗɌ ɝɑɐɌɗɔɥəɚɏɚ əɑɜɎɌ ɜɑəɞɏɑəɖɚəɞɜɌɝɞəɧɘ 

ɛɜɑɛɌɜɌɞɚɘ, ɎɎɚɐɫ ɑɏɚ ɎəɟɞɜɔɝɞɎɚɗɨəɚ Ɏ ɚɍɦɑɘɑ 

20 ɘɗ ɣɑɜɑɓ ɔɏɗɟ ɝ Ɏəɟɞɜɑəəɔɘ ɐɔɌɘɑɞɜɚɘ 0,1 

ɘɘ ɔ ɐɗɔəɚɕ 12 ɝɘ ɔ ɖɚəɞɜɌɝɞɔɜɟɫ əɑɜɎ əɌ 

ɛɜɚɞɫɒɑəɔɔ 18-20 ɝɘ. ȴɝɛɚɗɨɓɚɎɌɗɔ ɖɚəɞɜɌɝɞ-

əɧɑ ɎɑɥɑɝɞɎɌ "ȾɜɔɚɘɍɜɌɝɞ" (Ɏ 12-ɞɔ ɝɗɟɣɌɫɡ), 

"ȮɑɜɚɏɜɌɠɔə 76%" (Ɏ 5-ɞɔ ɝɗɟɣɌɫɡ), "ȺɘəɔɛɌɖ 

240" (Ɏ 3-ɡ ɝɗɟɣɌɫɡ). ȳɌɞɑɘ ɞɖɌəɔ ɟɤɔɎɌɗɔ 

əɌɏɗɟɡɚ ɔ Ɏɧɛɚɗəɫɗɔ ɜɑəɞɏɑəɚɏɜɌɠɔɪ ɞɌɓɚɍɑɐ-

ɜɑəəɚɏɚ ɝɟɝɞɌɎɌ əɌ ɛɗɑəɖɑ, ɜɌɓɘɑɜɚɘ 30ɡ40ɝɘ, 

Ɏ ɐɎɟɡ ɛɜɚɑɖɢɔɫɡ -  Ɏ ɛɜɫɘɚɕ ɔ çɖɚɝɚɕè. ȭɧɗɚ 

ɟɝɞɌəɚɎɗɑəɚ, ɣɞɚ ɔɘɑəəɚ çɖɚɝɌɫè, Ɏ Ĵ, ɛɜɚɑɖɢɔɫ 

ɛɚɓɎɚɗɫɑɞ ɐɑɞɌɗɔɓɔɜɚɎɌɞɨ ɞɚɛɚɘɑɞɜɔɣɑɝɖɔɑ 

ɐɌəəɧɑ ɌəɌɞɚɘɚ-ɞɚɛɚɏɜɌɠɔɣɑɝɖɔɡ ɎɓɌɔɘɚɚɞ-

əɚɤɑəɔɕ ɝɑɐɌɗɔɥəɚɏɚ əɑɜɎɌ ɝ ɖɚɝɞəɧɘɔ ɝɞɜɟɖ-

ɞɟɜɌɘɔ ɞɌɓɌ ɔ ɩɗɑɘɑəɞɌɘɔ ɞɌɓɚɍɑɐɜɑəəɚɏɚ  ɝɟ-

ɝɞɌɎɌ, ɖɚɞɚɜɧɑ ɔɘɑɪɞ ɖɗɔəɔɖɚ-

ɐɔɌɏəɚɝɞɔɣɑɝɖɚɑ ɓəɌɣɑəɔɑ. ȻɜɔəɢɔɛɔɌɗɨəɚɕ 

ɜɌɓəɔɢɧ ɘɑɒɐɟ ɔɝɛɚɗɨɓɚɎɌəəɧɘɔ ɖɚəɞɜɌɝɞəɧ-

ɘɔ ɛɜɑɛɌɜɌɞɌɘɔ ɐɗɫ ɎɔɓɟɌɗɔɓɌɢɔɔ ɝɑɐɌɗɔɥəɚɏɚ 

əɑɜɎɌ əɑ ɎɧɫɎɗɑəɚ. 

ȶɗɔəɔɣɑɝɖɌɫ ɣɌɝɞɨ ɔɝɝɗɑɐɚɎɌəɔɫ.  

Ȱɗɫ  ɚɛɜɑɐɑɗɑəɔɫ ɝɔɘɛɞɚɘɚɎ ɔ ɛɜɔɓəɌ-

ɖɚɎ ɖɗɔəɔɖɚ-ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɡ ɛɜɚɫɎɗɑəɔɕ 

əɌɗɔɣɔɫ ɔɗɔ ɚɞɝɟɞɝɞɎɔɫ ɝɚɣɑɞɌəəɚɕ ɞɜɌɎɘɧ ɝɑ-

ɐɌɗɔɥəɚɏɚ əɑɜɎɌ ɔ Ɏɑɜɞɗɟɒəɚɕ ɎɛɌɐɔəɧ əɌɘɔ 

ɛɜɚɎɑɐɑəɚ ɚɍɝɗɑɐɚɎɌəɔɑ ɔ ɗɑɣɑəɔɑ 41 ɛɌɢɔɑəɞɌ 

18 -68 ɗɑɞ (ɘɟɒɣɔə 30, ɒɑəɥɔə 11) ɝ ɛɚɎɜɑɒɐɑ-

əɔɑɘ ɝɑɐɌɗɔɥəɚɏɚ əɑɜɎɌ, Ɏɚɓəɔɖɤɔɘ Ɏ ɜɑɓɟɗɨ-

ɞɌɞɑ ɛɑɜɑɗɚɘɌ Ɏɑɜɞɗɟɒəɚɕ ɎɛɌɐɔəɧ. ȭɚɗɨɤɔə-

ɝɞɎɚ ɛɚɝɞɜɌɐɌɎɤɔɡ (22) ɍɧɗɔ ɏɚɝɛɔɞɌɗɔɓɔɜɚɎɌ-

əɧ Ɏ ɝɜɚɖɔ ɛɚɓɒɑ ɛɚɗɟɏɚɐɌ ɝ ɘɚɘɑəɞɌ ɞɜɌɎɘɧ, 

ɣɞɚ ɝɌɘɚ ɛɚ ɝɑɍɑ ɫɎɔɗɚɝɨ ɚɐəɔɘ ɔɓ ɠɌɖɞɚɜɚɎ, 

ɓɌɞɜɟɐəɔɎɤɔɡ ɛɚɝɗɑɐɟɪɥɟɪ ɛɚɗəɚɢɑəəɟɪ ɜɑ-

ɖɚəɝɞɜɟɖɢɔɪ ɞɌɓɚɍɑɐɜɑəəɚɏɚ ɝɟɝɞɌɎɌ ɔ ɛɜɚɎɑ-

ɐɑəɔɑ ɩɠɠɑɖɞɔɎəɧɡ ɘɌəɔɛɟɗɫɢɔɕ ɛɚ ɎɚɝɝɞɌ-

əɚɎɗɑəɔɪ ɠɟəɖɢɔɕ ɝɑɐɌɗɔɥəɚɏɚ əɑɜɎɌ. ȼɑɞɜɚ-

ɝɛɑɖɞɔɎəɧɕ ɌəɌɗɔɓ ɛɚɖɌɓɌɗ, ɣɞɚ Ɏ ɚɝəɚɎəɚɘ 

ɔɘɑəəɚ ɩɞɚɞ ɠɌɖɞɚɜ ɫɎɗɫɑɞɝɫ ɛɜɔɣɔəɚɕ Ɏɧ-

əɟɒɐɑəəɚɏɚ ɝɛɑɢɔɌɗɔɓɔɜɚɎɌəəɚɏɚ əɑɕɜɚɡɔɜɟɜ-

ɏɔɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ Ɏ ɛɚɓɐəɔɑ ɝɜɚɖɔ.  

Ȯɑɐɟɥɑɑ ɘɑɝɞɚ Ɏ ɐɔɌɏəɚɝɞɔɖɑ ɛɑɜɑɗɚɘɚɎ 

Ɏɑɜɞɗɟɒəɚɕ ɎɛɌɐɔəɧ ɓɌəɔɘɌɗɚ ɜɑəɞɏɑəɚɗɚɏɔɣɑ-

ɝɖɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ. Ȼɜɔ ɜɑəɞɏɑəɚɏɜɌɠɔɔ ɞɌɓɚ-

ɍɑɐɜɑəəɚɏɚ ɝɟɝɞɌɎɌ  ɚɝəɚɎəɧɘ ɝəɔɘɖɚɘ ɛɜɔəɫ-

ɞɚ ɝɣɔɞɌɞɨ ɛɜɫɘɚɕ ɓɌɐəɔɕ, ɛɜɚɔɓɎɚɐɔɘɧɕ Ɏ ɛɚ-

ɗɚɒɑəɔɔ ɛɌɢɔɑəɞɌ ɗɑɒɌ əɌ ɝɛɔəɑ [5]. Ȯ ɡɚɐɑ ɜɌ-

ɍɚɞɧ ɘɧ ɟɍɑɐɔɗɔɝɨ, ɣɞɚ ɞɌɖɌɫ ɞɜɌɐɔɢɔɚəəɌɫ 

ɜɑəɞɏɑəɚɏɜɌɠɔɫ ɞɌɓɚɍɑɐɜɑəəɚɏɚ ɝɟɝɞɌɎɌ əɑ Ɏɝɑ-

ɏɐɌ ɛɚɓɎɚɗɫɑɞ ɎɧɫɎɔɞɨ ɛɑɜɑɗɚɘ Ɏɑɜɞɗɟɒəɚɕ 

ɎɛɌɐɔəɧ ɔ ɟɝɞɌəɚɎɔɞɨ ɔɝɞɔəəɚɑ ɜɌɝɛɚɗɚɒɑəɔɑ 

ɖɚɝɞəɧɡ ɠɜɌɏɘɑəɞɚɎ. Ȯ ɝɎɫɓɔ ɝ ɩɞɔɘ ɘɧ ɐɚɛɚɗ-

əɔɞɑɗɨəɚ ɔɝɛɚɗɨɓɚɎɌɗɔ ɛɜɔ ɜɑəɞɏɑəɚɏɜɌɠɔɔ ɖɚ-

ɝɟɪ ɛɜɚɑɖɢɔɪ ɞɌɓɚɍɑɐɜɑəəɚɏɚ ɝɟɝɞɌɎɌ, ɣɞɚ ɛɚɓ-

Ɏɚɗɔɗɚ ɍɚɗɑɑ ɣɬɞɖɚ ɎɔɓɟɌɗɔɓɔɜɚɎɌɞɨ Ɏɝɑ ɚɞɐɑɗɧ 

Ɏɑɜɞɗɟɒəɚɕ ɎɛɌɐɔəɧ, ɚɝɚɍɑəəɚ ɑɬ ɓɌɐəɑ-

Ɏɑɜɡəɔɑ ɚɞɐɑɗɧ. Ȱɗɫ ɩɞɚɏɚ ɍɚɗɨəɚɏɚ ɟɖɗɌɐɧɎɌɗɔ 

əɌ ɒɔɎɚɞ, ɛɜɔɛɚɐəɔɘɌɫ ɓɐɚɜɚɎɟɪ ɝɞɚɜɚəɟ ɞɟ-

ɗɚɎɔɥɌ əɌɐ ɝɞɚɗɚɘ ɞɌɖ, ɣɞɚɍɧ ɗɔəɔɫ, ɝɚɑɐɔəɫ-

ɪɥɌɫ Ɏɑɜɡəɔɑ ɛɑɜɑɐəɔɑ ɚɝɞɔ ɛɚɐɎɓɐɚɤəɧɡ ɖɚ-

ɝɞɑɕ, əɌɡɚɐɔɗɌɝɨ ɛɚɐ ɟɏɗɚɘ 45ě ɖ ɛɗɚɝɖɚɝɞɔ ɝɞɚ-

ɗɌ. ɂɑəɞɜɌɗɨəɧɕ ɗɟɣ əɌɛɜɌɎɗɫɗɔ əɌ ɝɑɜɑɐɔəɟ 
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ɫɏɚɐɔɣəɚɕ ɝɖɗɌɐɖɔ ɛɚɎɜɑɒɐɑəəɚɕ ɖɚəɑɣəɚɝɞɔ 

ɛɚɐ ɟɏɗɚɘ 10ě Ɏ əɌɛɜɌɎɗɑəɔɔ ɔɓəɟɞɜɔ ð ɖɓɌɐɔ. 

ɉɞɚ ɛɚɓɎɚɗɫɗɚ ɛɚɗɟɣɔɞɨ əɌ ɜɑəɞɏɑəɚɏɜɌɘɘɑ ɣɬɞ-

ɖɚɑ ɔɓɚɍɜɌɒɑəɔɑ ɓɌɐəɑɏɚ ɔ Ɏɑɜɡəɑɏɚ ɖɜɌɑɎ 

Ɏɑɜɞɗɟɒəɚɕ ɎɛɌɐɔəɧ ɍɑɓ əɌɝɗɚɑəɔɫ əɌ əɑɑ ɞɑəɔ 

ɖɚɝɞɑɕ ɞɌɓɚɎɚɏɚ ɛɚɫɝɌ, ɚɛɜɑɐɑɗɔɞɨ ɛɜɚɝɞɜɌə-

ɝɞɎɑəəɚɑ ɛɚɗɚɒɑəɔɑ ɖɚɝɞəɧɡ ɚɞɗɚɘɖɚɎ, ɔɡ Ɏɑ-

ɗɔɣɔəɟ ɔ ɠɚɜɘɟ, ɍɚɗɑɑ ɞɚɣəɚ ɚɢɑəɔɞɨ ɛɚɗɚɒɑ-

əɔɑ ɏɚɗɚɎɖɔ ɍɑɐɜɑəəɚɕ ɖɚɝɞɔ (ɜɔɝ. 1). 

Ȯɝɑ ɖɚɗɔɣɑɝɞɎɑəəɧɑ ɜɑɓɟɗɨɞɌɞɧ ɔɝɝɗɑɐɚ-

ɎɌəɔɫ  ɚɍɜɌɍɚɞɌəɧ Ɏ ɝɜɑɐɑ Microsoft Excel, 

Statistica 6.0 ɘɑɞɚɐɚɘ ɎɌɜɔɌɢɔɚəəɚɕ ɝɞɌɞɔɝɞɔ-

ɖɔ ɝ Ɏɧɣɔɝɗɑəɔɑɘ ɝɜɑɐəɑɕ Ɍɜɔɠɘɑɞɔɣɑɝɖɚɕ, 

ɝɜɑɐəɑɕ ɚɤɔɍɖɔ ɝɜɑɐəɑɕ Ɍɜɔɠɘɑɞɔɣɑɝɖɚɕ, 

ɝɜɑɐəɑɏɚ ɖɎɌɐɜɌɞɔɣəɚɏɚ ɚɞɖɗɚəɑəɔɫ. 

Ȱɗɫ Ɏɧɣɔɝɗɑəɔɫ ɝɜɑɐəɑɕ Ɏɑɜɚɫɞəɚɕ 

ɚɤɔɍɖɔ (Ñ m) ɛɜɑɒɐɑ Ɏɝɑɏɚ ɚɛɜɑɐɑɗɫɗɔ ɝɜɑɐəɑ-

ɖɎɌɐɜɌɞɔɣəɚɑ ɚɞɖɗɚəɑəɔɑ (Ȓ). Ƚɜɑɐəɪɪ ɚɤɔɍɖɟ 

(m)  ɚɛɜɑɐɑɗɫɗɔ ɛɚ ɠɚɜɘɟɗɑ: m =    ɔɗɔ 

   (ɛɜɔ ɣɔɝɗɑ əɌɍɗɪɐɑəɔɕ ɘɑəɨɤɑ 

30). Ȼɚ ɞɌɍɗɔɢɑ ȽɞɨɪɐɑəɞɌ ɚɛɜɑɐɑɗɫɗɔ ɓəɌɣɑəɔɑ 

Ɏɑɜɚɫɞəɚɝɞɔ (ɜ). Ȼɚɗɟɣɑəəɧɑ ɜɑɓɟɗɨɞɌɞɧ ɝɣɔɞɌ-

ɗɔ ɐɚɝɞɚɎɑɜəɧɘɔ ɛɜɔ ɜ <0,05. 

ȼɑɓɟɗɨɞɌɞɧ ɔɝɝɗɑɐɚɎɌəɔɫ.  

Ȼɜɔ ɩɖɝɛɑɜɔɘɑəɞɌɗɨəɚɕ ɞɚɛɚɘɑɞɜɔɔ ɝɑ-

ɐɌɗɔɥəɚɏɚ əɑɜɎɌɛɚ ɚɞəɚɤɑəɔɪ ɖ Ɏɑɜɞɗɟɒəɚɕ 

ɎɛɌɐɔəɑ ɛɚɗɟɣɑəɧ ɝɗɑɐɟɪɥɔɑ ɐɌəəɧɑ. Ȯ ɘɑɝɞɑ  

ɎɧɡɚɐɌ ɔɓ ɍɚɗɨɤɚɏɚ ɝɑɐɌɗɔɥəɚɏɚ ɚɞɎɑɜɝɞɔɫ 

əɑɜɎ ɗɑɒɔɞ ɛɜɌɖɞɔɣɑɝɖɔ əɌ ɖɚɝɞɔ, ɚɏɜɌəɔɣɔɎɌ-

ɫɝɨ ɞɚɗɨɖɚ ɝɚɑɐɔəɔɞɑɗɨəɚɞɖɌəəɧɘɔ ɚɍɜɌɓɚɎɌ-

əɔɫɘɔ; əɌ ɟɜɚɎəɑ ɝɑɐɌɗɔɥəɚɕ ɖɚɝɞɔ ɜɌɝɝɞɚɫəɔɑ 

ɝɚɝɞɌɎɔɗɚ 3-4 ɘɘ; əɌ ɟɜɚɎəɑ ɓɌɐəɑ-Ɏɑɜɡəɑɏɚ 

ɖɜɌɫ Ɏɑɜɞɗɟɒəɚɕ ɎɛɌɐɔəɧ ɚəɚ ɐɚɝɞɔɏɌɗɚ 4-5 

ɘɘ.  

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɎɧɫɎɗɑəɌ ɌəɌɞɚɘɚ-

ɞɚɛɚɏɜɌɠɔɣɑɝɖɌɫ ɍɗɔɓɚɝɞɨ ɜɌɝɛɚɗɚɒɑəɔɫ ɝɑɐɌ-

ɗɔɥəɚɏɚ əɑɜɎɌ  ɖ Ɏɑɜɞɗɟɒəɚɕ ɎɛɌɐɔəɑ, ɛɜɑ-

ɔɘɟɥɑɝɞɎɑəəɚ ɖ ɑɬ ɓɌɐəɑ-Ɏɑɜɡəɑɘɟ ɖɜɌɪ. ɉɞɌ 

ɚɝɚɍɑəəɚɝɞɨ ɫɎɗɫɑɞɝɫ ɚɝəɚɎəɧɘ ɠɌɖɞɚɜɚɘ, ɚɍɟ-

ɝɗɚɎɗɔɎɌɪɥɔɘ Ɏɧɝɚɖɔɕ ɜɔɝɖ ɛɚɜɌɒɑəɔɫ əɑɜɎɌ 

ɛɜɔ ɛɑɜɑɗɚɘɌɡ Ɏɑɜɞɗɟɒəɚɕ ɎɛɌɐɔəɧ, ɛɜɚɔɝɡɚ-

ɐɫɥɔɘ ɓɌ ɝɣɑɞ əɑɛɚɝɜɑɐɝɞɎɑəəɚɏɚ ɎɚɓɐɑɕɝɞɎɔɫ 

ɖɚɝɞəɧɡ ɚɞɗɚɘɖɚɎ, ɚɍɜɌɓɚɎɌɎɤɑɕɝɫ ɏɑɘɌɞɚɘɧ ɔ 

ɠɚɜɘɔɜɟɪɥɔɡɝɫ ɜɟɍɢɚɎ. 

ȼɑəɞɏɑəɚɖɚəɞɜɌɝɞəɚɑ ɔɓɟɣɑəɔɑ ɌəɌɞɚɘɚ-

ɞɚɛɚɏɜɌɠɔɣɑɝɖɔɡ ɚɝɚɍɑəəɚɝɞɑɕ ɝɑɐɌɗɔɥəɚɏɚ 

əɑɜɎɌ ɔ ɖɚɝɞəɧɡ ɝɞɜɟɖɞɟɜ ɛɜɚɎɚɐɔɗɔ ɛɚ ɜɑəɞ-

ɏɑəɚɏɜɌɘɘɌɘ ɞɌɓɚɍɑɐɜɑəəɚɏɚ ɝɟɝɞɌɎɌ Ɏ ɛɑɜɑɐəɑ-

ɓɌɐəɑɕ ɛɜɚɑɖɢɔɔ (ɜɔɝ. 2). Ȱɗɫ ɩɞɚɏɚ ɛɜɚɎɚɐɔɗɔ 

ɗɔəɔɪ, ɝɚɑɐɔəɫɪɥɟɪ əɌ ɝəɔɘɖɑ əɌɜɟɒəɚ-

Ɏɑɜɡəɔɕ ɔ Ɏəɟɞɜɑəəɑ-əɔɒəɔɕ ɖɜɌɫ Ɏɑɜɞɗɟɒəɚɕ 

ɎɛɌɐɔəɧ, ɔ ɐɑɗɔɗɔ ɑɬ ɛɚɛɚɗɌɘ. ȮɧɫɎɗɑəɚ, ɣɞɚ 

ɩɞɌ ɝɜɑɐɔəəɌɫ ɞɚɣɖɌ ɛɜɚɑɖɢɔɚəəɚ ɝɚɚɞɎɑɞɝɞɎɟ-

ɑɞ ɘɑɝɞɟ ɛɜɚɡɚɒɐɑəɔɫ ɝɑɐɌɗɔɥəɚɏɚ əɑɜɎɌ, ɛɜɔ-

ɣɑɘ ɛɑɜɛɑəɐɔɖɟɗɫɜ, ɎɚɝɝɞɌəɚɎɗɑəəɧɕ ɣɑɜɑɓ ɩɞɟ 

ɞɚɣɖɟ ɔɓ ɐəɌ Ɏɑɜɞɗɟɒəɚɕ ɎɛɌɐɔəɧ, ɛɜɌɖɞɔɣɑ-

ɝɖɔ ɝɚɎɛɌɐɌɑɞ ɝ ɘɑɐɔɌɗɨəɧɘ ɖɜɌɑɘ ɝɞɎɚɗɌ əɑ-

ɜɎɌ. ȶ ɓɌɐəɑɘɟ ɖɜɌɪ Ɏɑɜɞɗɟɒəɚɕ ɎɛɌɐɔəɧ ɝɑ-

ɐɌɗɔɥəɚɏɚ əɑɜɎɌ  ɛɚɐɡɚɐɔɞ ɚɞɎɑɝəɚ ɔɓ ɚɍɗɌɝɞɔ 

Ɏɑɜɡəɑ-əɌɜɟɒəɚɏɚ ɖɚəɞɟɜɌ ɘɌɗɚɏɚ ɞɌɓɌ. ȰɌɗɨ-

əɑɕɤɔɕ ɡɚɐ əɑɜɎɌ ɝɚɚɞɎɑɞɝɞɎɟɑɞ ɘɑɐɔɌɗɨəɚɘɟ 

ɖɚəɞɟɜɟ ɤɑɕɖɔ ɍɑɐɜɌ, ɛɜɚɑɖɢɔɚəəɚ ɛɑɜɑɖɜɧɎɌ-

ɑɞ ɚɍɗɌɝɞɨ ɘɌɗɚɏɚ ɎɑɜɞɑɗɌ ɔ ɔɐɑɞ Ɏɐɚɗɨ ɘɑɐɔ-

 

ȼɔɝ. 1. (Fig. 1)  

 

ȼɔɝ. 2. (Fig. 2)  

 

ȼɔɝ. 3. (Fig. 3)  

ȼɔɝ. 1.  ȼɑəɞɏɑəɚɏɜɌɘɘɌ ɛɜɌ-

Ɏɚɏɚ ɞɌɓɚɍɑɐɜɑəəɚɏɚ ɝɟɝɞɌɎɌ 

Ɏ ɖɚɝɚɕ ɛɜɚɑɖɢɔɔ. 

Fig. 1.  X-ray. Right hip joint in an 

oblique projection.  

ȼɔɝ. 2.  ȼɑəɞɏɑəɚɏɜɌɘɘɌ ɞɌɓɚɍɑɐ-

ɜɑəəɚɏɚ ɝɟɝɞɌɎɌ Ɏ ɛɜɫɘɚɕ ɛɜɚɑɖ-

ɢɔɔ ɝ ɖɚəɞɜɌɝɞɔɜɚɎɌəəɧɘ ɝɑɐɌ-

ɗɔɥəɧɘ əɑɜɎɚɘ (ɐɌəəɧɑ ɩɖɝɛɑ-

ɜɔɘɑəɞɌɗɨəɚɕ ɣɌɝɞɔ). 

Fig. 2.  X-ray. Hip joint in a direct pr o-

jection with a contrasted sciatic 

nerve (experimental data) . 

ȼɔɝ. 3.  ȼɑəɞɏɑəɚɏɜɌɘɘɌ ɞɌ-

ɓɚɍɑɐɜɑəəɚɏɚ ɝɟɝɞɌɎɌ Ɏ ɖɚ-

ɝɚɕ ɛɜɚɑɖɢɔɔ ɝ ɖɚəɞɜɌɝɞɔ-

ɜɚɎɌəəɧɘ ɝɑɐɌɗɔɥəɧɘ əɑ-

ɜɎɚɘ (ɐɌəəɧɑ ɩɖɝɛɑɜɔɘɑə-

ɞɌɗɨəɚɕ ɣɌɝɞɔ). 

Fig. 3.   X-ray. Hip joint in an 

oblique projection with a co n-

trasting sciatic nerve (exper i-

mental data).  
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Ɍɗɨəɚɏɚ ɖɜɌɫ ɐɔɌɠɔɓɌ ɍɑɐɜɌ.  

Ȯ ɖɚɝɚɕ ɛɜɚɑɖɢɔɔ əɌ ɜɑəɞɏɑəɚɏɜɌɘɘɑ ɞɌ-

ɓɚɍɑɐɜɑəəɚɏɚ ɝɟɝɞɌɎɌ (ɜɔɝ. 3) ɛɜɚɑɖɢɔɫ əɑɜɎɌ 

ɝɚɚɞɎɑɞɝɞɎɟɑɞ ɓɌɐəɑɘɟ ɖɜɌɪ Ɏɑɜɞɗɟɒəɚɕ ɎɛɌ-

ɐɔəɧ, ɜɌɝɛɜɚɝɞɜɌəɫɑɞɝɫ Ɏɐɚɗɨ ɓɌɐəɑɏɚ ɖɚəɞɟɜɌ 

ɏɚɗɚɎɖɔ ɍɑɐɜɌ, ɛɑɜɑɝɑɖɌɑɞ ɝɑɜɑɐɔəɟ ɘɑɒɎɑɜ-

ɞɑɗɨəɚɕ ɚɍɗɌɝɞɔ ɔ ɛɜɚɐɚɗɒɌɑɞɝɫ, ɛɜɚɑɖɢɔɚəəɚ 

əɌɝɗɌɔɎɌɫɝɨ, ɛɚ ɝɑɜɑɐɔəɑ Ɏɑɜɡəɑɕ ɞɜɑɞɔ ɐɔɌ-

ɠɔɓɌ ɍɑɐɜɑəəɚɕ ɖɚɝɞɔ. Ȯ ɐɌɗɨəɑɕɤɑɘ, ɖɚɝɚ ɚɞ-

ɖɗɚəɫɫɝɨ ɖɓɌɐɔ, əɑɜɎ Ɏɧɡɚɐɔɞ ɓɌ ɛɜɑɐɑɗɧ ɜɑəɞ-

ɏɑəɚɗɚɏɔɣɑɝɖɔɡ ɖɚəɞɟɜɚɎ ɍɑɐɜɑəəɚɕ ɖɚɝɞɔ ɛɜɔ-

ɘɑɜəɚ əɌ ɏɜɌəɔɢɑ ɑɑ Ɏɑɜɡəɑɕ ɔ ɝɜɑɐəɑɕ ɞɜɑɞɔ. 

Ƚɗɑɐɟɑɞ ɟɖɌɓɌɞɨ, ɣɞɚ ɞɌɖɌɫ ɞɚɛɚɏɜɌɠɔɫ ɝɑɐɌ-

ɗɔɥəɚɏɚ əɑɜɎɌ ɔɘɑɑɞɝɫ ɗɔɤɨ ɛɜɔ ɌəɌɞɚɘɔɣɑ-

ɝɖɚɕ ɢɑɗɚɝɞəɚɝɞɔ ɞɌɓɚɍɑɐɜɑəəɚɏɚ ɝɟɝɞɌɎɌ. Ȯ 

ɝɗɟɣɌɑ əɌɜɟɤɑəɔɫ ɢɑɗɚɝɞəɚɝɞɔ ɖɌɖɚɏɚ-ɗɔɍɚ ɔɓ 

ɖɚɘɛɚəɑəɞɚɎ ɝɟɝɞɌɎɌ, ɚɝɚɍɑəəɚ ɛɜɔ ɝɘɑɥɑəɔɔ 

ɖɚɝɞəɧɡ ɠɜɌɏɘɑəɞɚɎ, ɩɞɔ ɚɜɔɑəɞɔɜɧ ɘɚɏɟɞ əɑ 

ɝɚɚɞɎɑɞɝɞɎɚɎɌɞɨ ɜɑɌɗɨəɚɕ ɌəɌɞɚɘɔɣɑɝɖɚɕ ɖɌɜ-

ɞɔəɑ, ɣɞɚ ɓəɌɣɔɞɑɗɨəɚ ɝəɔɒɌɑɞ ɔɡ ɛɜɌɖɞɔɣɑ-

ɝɖɟɪ ɓəɌɣɔɘɚɝɞɨ. Ȯ ɩɞɚɘ ɝɗɟɣɌɑ ɚəɔ ɘɚɏɟɞ ɔɝ-

ɛɚɗɨɓɚɎɌɞɨɝɫ ɞɚɗɨɖɚ ɖɌɖ ɖɚəɞɜɚɗɨəɧɑ, ɐɗɫ 

ɝɜɌɎəɑəɔɫ ɝ əɚɜɘɌɗɨəɧɘɔ ɝɚɚɞəɚɤɑəɔɫɘɔ. 

Ȱɗɫ ɝɚɛɚɝɞɌɎɗɑəɔɫ ɖɗɔəɔɣɑɝɖɔɡ ɔ ɜɑəɞ-

ɏɑəɚɗɚɏɔɣɑɝɖɔɡ ɐɌəəɧɡ ɔɝɛɚɗɨɓɚɎɌɗɔ ɜɑəɞɏɑəɚ-

ɏɜɌɘɘɧ Ɏ ɛɜɫɘɚɕ ɔ ɖɚɝɚɕ ɛɜɚɑɖɢɔɫɡ. ȿɝɞɌəɚɎ-

ɗɑəɚ, ɣɞɚ əɌɔɍɚɗɑɑ ɣɌɝɞɚ ɛɚɎɜɑɒɐɑəɔɫ ɝɑɐɌ-

ɗɔɥəɚɏɚ əɑɜɎɌ əɌɍɗɪɐɌɪɞɝɫ ɛɜɔ ɖɜɌɑɎɧɡ ɛɑɜɑ-

ɗɚɘɌɡ Ɏɑɜɞɗɟɒəɚɕ ɎɛɌɐɔəɧ (ɛɑɜɑɗɚɘɧ ɓɌɐəɑ-

Ɏɑɜɡəɑɏɚ ɖɜɌɫ). ȶɗɔəɔɣɑɝɖɔɑ ɎɌɜɔɌəɞɧ ɞɜɌɎɘɧ 

əɑɜɎɌ ɛɜɔ ɐɌəəɚɘ ɛɑɜɑɗɚɘɑ ɍɧɗɔ ɎɑɝɨɘɌ ɜɌɓəɚ-

ɚɍɜɌɓəɧɘɔ. Ȯ ɔɝɝɗɑɐɚɎɌəəɧɡ əɌɘɔ ɏɜɟɛɛɑ 

ɍɚɗɨəɧɡ ɛɚɎɜɑɒɐɑəɔɫ ɝɑɐɌɗɔɥəɚɏɚ əɑɜɎɌ ɛɜɔ 

ɐɜɟɏɔɡ ɎɔɐɌɡ ɛɑɜɑɗɚɘɚɎ Ɏɑɜɞɗɟɒəɚɕ ɎɛɌɐɔəɧ 

ɎɝɞɜɑɣɌɗɔɝɨ ɚɞəɚɝɔɞɑɗɨəɚ ɜɑɐɖɚ. 

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɖɗɔəɔɖɚ-

ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɑ ɝɚɛɚɝɞɌɎɗɑəɔɫ ɛɚɖɌɓɌɗɔ, 

ɣɞɚ əɌɔɍɚɗɑɑ ɣɌɝɞɧ ɔ Ɏ ɞɚ ɒɑ Ɏɜɑɘɫ əɌɔɍɚɗɑɑ 

ɎɌɜɔɌɍɑɗɨəɧ ɛɚɎɜɑɒɐɑəɔɫ ɝɑɐɌɗɔɥəɚɏɚ əɑɜɎɌ 

ɛɜɔ ɛɑɜɑɗɚɘɌɡ ɓɌɐəɑ-Ɏɑɜɡəɑɏɚ ɖɜɌɫ Ɏɑɜɞɗɟɒəɚɕ 

ɎɛɌɐɔəɧ. ȶɌɖ ɛɚɖɌɓɌɗɔ ɜɑɓɟɗɨɞɌɞɧ  ɩɖɝɛɑɜɔ-

ɘɑəɞɌɗɨəɚɕ ɣɌɝɞɔ əɌɤɑɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ, ɩɞɚ 

ɚɍɦɫɝəɫɑɞɝɫ ɜɌɝɛɚɗɚɒɑəɔɑɘ ɝɑɐɌɗɔɥəɚɏɚ əɑɜɎɌ  

əɑɛɚɝɜɑɐɝɞɎɑəəɚ əɌ ɓɌɐəɑ-Ɏɑɜɡəɑɘ ɖɜɌɑ Ɏɑɜɞ-

ɗɟɒəɚɕ ɎɛɌɐɔəɧ, ɛɚɣɞɔ Ɏɛɗɚɞəɟɪ (əɑ ɐɌɗɑɑ 5 

ɘɘ) ɖ ɖɚɝɞəɧɘ ɝɞɜɟɖɞɟɜɌɘ.  

Ȼɜɔ ɚɢɑəɖɑ ɖɗɔəɔɣɑɝɖɔɡ ɝɔəɐɜɚɘɚɎ ɔ 

ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɡ ɐɌəəɧɡ əɌɘɔ ɍɧɗɌ ɎɧɫɎɗɑ-

əɌ ɑɥɬ ɚɐəɌ ɎɌɒəɌɫ ɐɗɫ ɛɑɜɝɚəɌɗɔɓɌɢɔɔ ɗɑɣɑ-

əɔɫ ɚɝɚɍɑəəɚɝɞɨ. Ȯ 8 əɌɍɗɪɐɑəɔɫɡ ɝɞɑɛɑəɨ 

əɌɜɟɤɑəɔɫ əɑɜɎəɚɕ ɛɜɚɎɚɐɔɘɚɝɞɔ əɑ ɝɚɚɞɎɑɞ-

ɝɞɎɚɎɌɗɌ ɝɞɑɛɑəɔ ɞɜɌɎɘɧ ɞɌɓɚɍɑɐɜɑəəɚɏɚ ɝɟ-
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ȼɔɝ. 4.  ȼɑəɞɏɑəɚɏɜɌɘɘɌ ɞɌɓɚɍɑɐɜɑəəɧɡ ɝɟɝɞɌ-

ɎɚɎ Ɏ ɛɜɫɘɚɕ ɛɜɚɑɖɢɔɔ. 

Ȼɑɜɑɗɚɘ ɝɛɜɌɎɌ əɌ ɟɜɚɎəɑ ɏɜɌəɔɢɧ ɛɚɐɎɓɐɚɤəɚɕ ɔ 

ɗɚɍɖɚɎɚɕ ɖɚɝɞɑɕ ɝ ɛɑɜɑɡɚɐɚɘ əɌ Ɏɑɜɞɗɟɒəɟɪ ɎɛɌɐɔəɟ 

ɝɚ ɓəɌɣɔɞɑɗɨəɧɘ ɝɘɑɥɑəɔɑɘ ɠɜɌɏɘɑəɞɚɎ ɔ əɑɛɚɗ-

əɧɘ əɌɜɟɤɑəɔɑɘ ɠɟəɖɢɔɔ ɝɑɐɌɗɔɥəɚɏɚ əɑɜɎɌ. 

ȹɌɍɗɪɐɑəɔɑ ʈ 1, ɛɌɢɔɑəɞ ɀ., 34 ɗɑɞ. 

Fig. 4.  X-ray. Right and left hip joint.  

In a straight projection: a fracture to the right at the level 

of the border of the iliac and pubic bones with the trans i-

tion  to the acetabulum with a significant displacement of 

the fragments and a minor disruption of the sciatic nerve 

function. Observation ʈ1,Patient F., 34 y.o. 

ȼɔɝ. 5.  ȼɑəɞɏɑəɚɏɜɌɘɘɌ ɗɑɎɚɏɚ ɞɌɓɚɍɑɐɜɑəəɚɏɚ 

ɝɟɝɞɌɎɌ. 

Ȼɑɜɑɗɚɘ ɖɚɝɞɑɕ ɞɌɓɌ əɌ ɟɜɚɎəɑ ɏɜɌəɔɢɧ ɛɚɐɎɓɐɚɤ-

əɚɕ ɔ ɗɚɍɖɚɎɚɕ ɖɚɝɞɑɕ ɝ ɛɑɜɑɡɚɐɚɘ əɌ Ɏɑɜɞɗɟɒəɟɪ 

ɎɛɌɐɔəɟ ɝ əɑɓəɌɣɔɞɑɗɨəɧɘ ɝɘɑɥɑəɔɑɘ ɠɜɌɏɘɑəɞɚɎ 

ɍɑɓ əɌɜɟɤɑəɔɫ ɢɑɗɚɝɞəɚɝɞɔ ɖɚɗɨɢɌ ɘɌɗɚɏɚ ɞɌɓɌ ɔ 

ɛɚɗəɧɘ əɌɜɟɤɑəɔɑɘ ɠɟəɖɢɔɔ ɝɑɐɌɗɔɥəɚɏɚ əɑɜɎɌ. 

ȹɌɍɗɪɐɑəɔɑ ʈ 2, ɛɌɢɔɑəɞ ȭ., 47ɗɑɞ. 

Fig. 5.  X-ray . Left hip  joint . 

A fracture of the pelvic bones at the level of the border 

of the iliac and pubic bones with the transition to the a c-

etabulum with a slight displacement of the fragments 

without disrupting the integrity of the pelvic ring and 

complete disruption of the sciat ic nerve function. Obse r-

vation ʈ 2, Patient B., 47 y.o. 
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ɝɞɌɎɌ. ȾɌɖ, ɟ 3-ɡ ɛɌɢɔɑəɞɚɎ ɘɌɝɝɔɎəɌɫ ɞɜɌɎɘɌ 

ɚɛɚɜəɚ-ɐɎɔɏɌɞɑɗɨəɚɏɚ ɌɛɛɌɜɌɞɌ ɝ ɛɑɜɑɗɚɘɚɘ 

ɖɚɝɞɑɕ ɞɌɓɌ, Ɏ ɞɚɘ ɣɔɝɗɑ Ɏɑɜɞɗɟɒəɚɕ ɎɛɌɐɔəɧ, 

ɔ ɝɘɑɥɑəɔɑɘ ɖɚɝɞəɧɡ ɠɜɌɏɘɑəɞɚɎ ɝ əɌɜɟɤɑəɔ-

ɑɘ ɢɑɗɚɝɞəɚɝɞɔ ɖɚɗɨɢɌ ɘɌɗɚɏɚ ɞɌɓɌ, ɖɚɞɚɜɧɑ  

ɚɛɜɑɐɑɗɫɪɞɝɫ əɌ ɜɑəɞɏɑəɚɏɜɌɘɘɑ Ɏ ɛɜɫɘɚɕ 

ɛɜɚɑɖɢɔɔ (ɜɔɝ. 4), ɝɚɛɜɚɎɚɒɐɌɗɌɝɨ əɑɓəɌɣɔ-

ɞɑɗɨəɧɘ əɌɜɟɤɑəɔɑɘ ɠɟəɖɢɔɔ əɑɜɎɌ, ɞɚɏɐɌ ɖɌɖ 

Ɏ 5-ɞɔ ɐɜɟɏɔɡ ɝɗɟɣɌɫɡ ɎɑɝɨɘɌ ɝɟɥɑɝɞɎɑəəɚɑ 

əɌɜɟɤɑəɔɑ ɛɜɚɎɚɐɔɘɚɝɞɔ ɝɑɐɌɗɔɥəɚɏɚ əɑɜɎɌ 

ɍɧɗɚ ɚɞɘɑɣɑəɚ Ɏ ɜɑɓɟɗɨɞɌɞɑ ɟɘɑɜɑəəɧɡ ɖɚɝɞəɧɡ 

ɛɚɎɜɑɒɐɑəɔɕ, ɖɚɞɚɜɧɑ ɛɜɔ ɜɑəɞɏɑəɚɏɜɌɠɔɔ Ɏ 

ɛɜɫɘɚɕ ɛɜɚɑɖɢɔɔ ɛɜɚɫɎɗɫɗɔɝɨ ɛɑɜɑɗɚɘɚɘ ɖɚ-

ɝɞɑɕ ɞɌɓɌ ɔ Ɏɑɜɞɗɟɒəɚɕ ɎɛɌɐɔəɧ ɗɑɎɚɏɚ ɞɌɓɚ-

ɍɑɐɜɑəəɚɏɚ ɝɟɝɞɌɎɌ ɝ əɑɓəɌɣɔɞɑɗɨəɧɘ ɝɘɑɥɑ-

əɔɑɘ ɠɜɌɏɘɑəɞɚɎ ɍɑɓ əɌɜɟɤɑəɔɫ ɢɑɗɚɝɞəɚɝɞɔ 

ɖɚɗɨɢɌ ɘɌɗɚɏɚ ɞɌɓɌ (ɜɔɝ. 5). 

ȹɌɍɗɪɐɑəɔɑ 1. ȭ-ɕ ȭ., 27 ɗɑɞ, ɛɚɝɞɟɛɔɗ Ɏ 

ɖɗɔəɔɖɟ ɞɜɌɎɘɌɞɚɗɚɏɔɔ ȽɌɜɌɞɚɎɝɖɚɏɚ ȹȴȴ 

ɞɜɌɎɘɌɞɚɗɚɏɔɔ ɔ ɚɜɞɚɛɑɐɔɔ. ȳɌ ɐɎɌ ɘɑɝ. ɐɚ ɩɞɚ-

ɏɚ ɍɚɗɨəɚɕ Ɏ ɌɎɞɚɘɚɍɔɗɨəɚɕ ɌɎɌɜɔɔ ɛɚɗɟɣɔɗ ɛɑ-

ɜɑɗɚɘ ɓɌɐəɑ-Ɏɑɜɡəɑɏɚ ɖɜɌɫ ɗɑɎɚɕ Ɏɑɜɞɗɟɒəɚɕ 

ɎɛɌɐɔəɧ ɝ əɑɓəɌɣɔɞɑɗɨəɧɘ ɝɘɑɥɑəɔɑɘ ɖɚɝɞəɚ-

ɏɚ ɚɞɗɚɘɖɌ, ɎɧɎɔɡ ɏɚɗɚɎɖɔ ɍɑɐɜɑəəɚɕ ɖɚɝɞɔ, 

ɚɞɖɜɧɞɧɕ ɛɑɜɑɗɚɘ ɚɍɑɔɡ ɖɚɝɞɑɕ ɗɑɎɚɕ ɏɚɗɑəɔ. 

ȻɌɢɔɑəɞɟ ɍɧɗɚ Ɏɧɛɚɗəɑəɚ ɚɞɖɜɧɞɚɑ ɎɛɜɌɎɗɑəɔɑ 

ɎɧɎɔɡɌ ɝ ɚɝɞɑɚɝɔəɞɑɓɚɘ ɓɌɐəɑ-Ɏɑɜɡəɑɏɚ ɖɜɌɫ 

Ɏɑɜɞɗɟɒəɚɕ ɎɛɌɐɔəɧ. ȷɑɣɑəɔɑ ɛɑɜɑɗɚɘɌ ɖɚɝɞɑɕ 

ɏɚɗɑəɔ ɚɝɟɥɑɝɞɎɗɫɗɚɝɨ ɛɟɞɑɘ əɌɗɚɒɑəɔɫ ɏɔɛɝɚ-

Ɏɚɕ ɗɚəɏɑɞɧ. Ȯ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɘ ɛɑɜɔɚɐɑ ɚɞ-

ɘɑɣɌɗɝɫ ɔəɞɑəɝɔɎəɧɕ ɍɚɗɑɎɚɕ ɝɔəɐɜɚɘ Ɏ ɗɑɎɚɕ 

əɚɏɑ, Ɏ ɝɎɫɓɔ ɝ ɣɑɘ əɌɓəɌɣɌɗɔɝɨ ɍɚɗɨɤɔɑ ɐɚɓɧ 

əɌɜɖɚɞɔɣɑɝɖɔɡ ɛɜɑɛɌɜɌɞɚɎ; ɐɎɔɒɑəɔɫ Ɏ ɗɑɎɚɘ 

ɏɚɗɑəɚɝɞɚɛəɚɘ ɝɟɝɞɌɎɑ ɚɞɝɟɞɝɞɎɚɎɌɗɔ. Ȼɜɔ 

ɩɗɑɖɞɜɚəɑɕɜɚɘɔɚɏɜɌɠɔɔ ɐɔɌɏəɚɝɞɔɜɚɎɌəɚ ɛɚ-

Ɏɜɑɒɐɑəɔɑ ɚɍɑɔɡ ɎɑɞɎɑɕ ɝɑɐɌɗɔɥəɚɏɚ əɑɜɎɌ. 

ȭɧɗɌ ɛɜɚɎɑɐɑəɌ ɚɛɑɜɌɢɔɫ: ɜɑɎɔɓɔɫ ɝɑɐɌɗɔɥəɚ-

ɏɚ əɑɜɎɌ əɌ ɛɜɚɞɫɒɑəɔɔ  ɚɞ Ɏɑɜɡəɑɕ ɞɜɑɞɔ ɍɑɐ-

ɜɌ ɐɚ ɎɧɡɚɐɌ ɑɏɚ ɔɓ ɘɌɗɚɏɚ ɞɌɓɌ; ɟɐɌɗɑəɔɑ ɖɚɝɞ-

əɚɏɚ ɚɞɗɚɘɖɌ, ɗɑɒɌɥɑɏɚ əɌ əɑɜɎɑ ɔ ɖɚɘɛɜɔɘɔ-

ɜɟɪɥɑɏɚ ɑɏɚ; ɟɝɞɌəɚɎɖɌ əɌ əɑɜɎɑ ɩɛɔəɑɎɜɌɗɨəɚ 

ɩɗɑɖɞɜɚɐɚɎ ɐɗɫ ɛɚɝɗɑɐɟɪɥɑɕ ɩɗɑɖɞɜɚɝɞɔɘɟɗɫ-

ɢɔɔ. 

ȻɚɝɗɑɚɛɑɜɌɢɔɚəəɚɑ ɞɑɣɑəɔɑ ɏɗɌɐɖɚɑ. 

ȻɜɚɎɚɐɔɗɔɝɨ ɛɜɫɘɌɫ ɩɗɑɖɞɜɚɝɞɔɘɟɗɫɢɔɫ  əɑɜɎɌ 

Ɏ ɞɑɣɑəɔɑ 21 ɐəɫ, ɖɚɘɛɗɑɖɝ ɘɑɐɔɖɌɘɑəɞɚɓəɚɏɚ ɔ 

ɠɔɓɔɚɠɟəɖɢɔɚəɌɗɨəɚɏɚ ɗɑɣɑəɔɫ Ɏ ɞɑɣɑəɔɑ 2 

ɘɑɝ. ȶɚəɞɜɚɗɨəɧɕ ɚɝɘɚɞɜ ɣɑɜɑɓ 2 ɏɚɐɌ: ɚɛɚɜəɌɫ 

ɠɟəɖɢɔɫ ɖɚəɑɣəɚɝɞɔ ɡɚɜɚɤɌɫ, ɍɚɗɔ əɑ ɍɑɝɛɚɖɚ-

ɫɞ, ɐɎɔɒɑəɔɫ Ɏ ɖɚəɑɣəɚɝɞɔ, Ɏ ɞɚɘ ɣɔɝɗɑ ɔ ɏɚɗɑ-

əɚɝɞɚɛəɚɘ ɝɟɝɞɌɎɑ Ɏ ɛɚɗəɚɘ ɚɍɦɬɘɑ; ȻɚɖɌɓɌɞɑɗɔ 

ɩɗɑɖɞɜɚəɕɜɚɘɔɚɏɜɌɠɔɔ ð ɐɑəɑɜɎɌɢɔɚəəɚɕ Ɍɖ-

ɞɔɎəɚɝɞɔ Ɏ ɘɧɤɢɌɡ, ɔəəɑɜɎɔɜɟɑɘɧɡ ɝɑɐɌɗɔɥ-

əɧɘ əɑɜɎɚɘ, əɑ ɎɧɫɎɗɑəɚ, ɜɑɏɔɝɞɜɔɜɟɪɞɝɫ 

ɞɚɗɨɖɚ ɛɚɞɑəɢɔɌɗɧ ɐɑɕɝɞɎɔɫ ɐɎɔɏɌɞɑɗɨəɧɡ 

ɑɐɔəɔɢ. 

ȹɌɍɗɪɐɑəɔɑ 2. ȭ-ɕ ȶ., 18 ɗɑɞ, ɛɚɝɞɟɛɔɗ Ɏ 

əɑɕɜɚɡɔɜɟɜɏɔɣɑɝɖɟɪ ɖɗɔəɔɖɟ ȽɌɜɌɞɚɎɝɖɚɏɚ 

ȹȴȴ ɞɜɌɎɘɌɞɚɗɚɏɔɔ ɔ ɚɜɞɚɛɑɐɔɔ ɣɑɜɑɓ 11 ɘɑɝ. 

ɛɚɝɗɑ ɞɜɌɎɘɧ. Ȯ ɜɑɓɟɗɨɞɌɞɑ ɐɚɜɚɒəɚ-

ɞɜɌəɝɛɚɜɞəɚɏɚ ɛɜɚɔɤɑɝɞɎɔɫ ɛɚɗɟɣɔɗ ɟɤɔɍ ɏɚ-

ɗɚɎəɚɏɚ ɘɚɓɏɌ ɞɫɒɑɗɚɕ ɝɞɑɛɑəɔ ɝ ɝɟɍɌɜɌɡəɚɔ-

ɐɌɗɨəɧɘ ɖɜɚɎɚɔɓɗɔɫəɔɑɘ, ɘɌɝɝɔɎəɟɪ ɞɜɌɎɘɟ 

ɝɖɑɗɑɞɌ Ɏ Ɏɔɐɑ ɛɑɜɑɗɚɘɌ ɖɚɝɞɑɕ ɞɌɓɌ, ɜɌɓɜɧɎ 

ɗɑɎɚɏɚ ɖɜɑɝɞɢɚɎɚ-ɛɚɐɎɓɐɚɤəɚɏɚ ɝɚɣɗɑəɑəɔɫ ɝ 

ɚɍɤɔɜəɚɕ ɓɌɍɜɪɤɔəəɚɕ ɏɑɘɌɞɚɘɚɕ, ɜɌɓɜɧɎ 

ɘɚɣɑɎɚɏɚ ɛɟɓɧɜɫ, ɞɌɖɒɑ ɐɔɌɏəɚɝɞɔɜɚɎɌəɚ ɛɚ-

Ɏɜɑɒɐɑəɔɑ ɝɑɐɌɗɔɥəɚɏɚ əɑɜɎɌ. Ȼɜɔ ɛɚɝɞɟɛɗɑ-

əɔɔ Ɏ ɖɗɔəɔɖɟ: ɟɘɑəɨɤɑəɔɑ Ɏ ɚɍɦɬɘɑ ɗɑɎɚɕ ɏɚ-

ɗɑəɔ, əɌɜɟɤɑəɔɑ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɔ ɛɚ ɑɑ 

əɌɜɟɒəɚ-ɍɚɖɚɎɚɕ ɛɚɎɑɜɡəɚɝɞɔ, əɌ ɞɧɗɑ ɝɞɚɛɧ ɔ 

Ɏ ɚɍɗɌɝɞɔ 1-3 ɛɌɗɨɢɑɎ, ɚɞɝɟɞɝɞɎɔɑ ɞɧɗɨəɚɏɚ ɝɏɔ-

ɍɌəɔɫ ɛɌɗɨɢɑɎ ɔ ɝɞɚɛɧ. ȰɌəəɧɑ ɩɗɑɖɞɜɚəɑɕɜɚ-

ɘɔɚɏɜɌɠɔɔ: ɛɚɗɟɣɑə ȸ-ɚɞɎɑɞ ɝ ɘɧɤɢ ɝɞɚɛɧ ɘɌ-

ɗɚɕ Ɍɘɛɗɔɞɟɐɧ, ɛɜɚɎɚɐɔɘɚɝɞɨ ɛɚ əɑɜɎɟ ɜɑɓɖɚ 

ɝəɔɒɑəɌ; ɛɜɔ ɔɝɝɗɑɐɚɎɌəɔɔ ɛɑɜɑɐəɑɕ ɏɜɟɛɛɧ 

ɘɧɤɢ ɏɚɗɑəɔ ɜɑɏɔɝɞɜɔɜɟɪɞɝɫ ɖɌɖ ɛɚɞɑəɢɔɌɗɧ 

ɐɑəɑɜɎɌɢɔɔ, ɞɌɖ ɔ ɛɚɗɔɠɌɓəɧɑ, əɔɓɖɚɕ Ɍɘɛɗɔ-

ɞɟɐɧ ɛɚɞɑəɢɔɌɗɧ ɐɑɕɝɞɎɔɫ ɐɎɔɏɌɞɑɗɨəɧɡ ɑɐɔ-

əɔɢ; ɜɑɚɎɌɓɚɏɜɌɠɔɫ-ɝəɔɒɑəɔɑ ɛɟɗɨɝɚɎɚɏɚ ɖɜɚ-

ɎɑəɌɛɚɗəɑəɔɫ ɘɌɏɔɝɞɜɌɗɨəɧɡ ɝɚɝɟɐɚɎ ɗɑɎɚɕ 

əɔɒəɑɕ ɖɚəɑɣəɚɝɞɔ; ɞɑɛɗɚɎɔɓɔɚəəɚɑ ɔɝɝɗɑɐɚ-

ɎɌəɔɑ - ɝəɔɒɑəɔɑ ɞɑɘɛɑɜɌɞɟɜɧ ɖɚɒɔ ɗɑɎɚɕ ɏɚ-

ɗɑəɔ əɌ 1-2 ɏɜɌɐɟɝɌ. ȿɣɔɞɧɎɌɫ ɛɚɎɜɑɒɐɑəɔɑ 

ɞɚɗɨɖɚ ɚɐəɚɕ ɎɑɞɎɔ ɝɑɐɌɗɔɥəɚɏɚ əɑɜɎɌ, əɌɗɔ-

ɣɔɑ ɛɜɔɓəɌɖɚɎ ɎɚɝɝɞɌəɚɎɗɑəɔɫ əɑɜɎəɚɕ ɛɜɚɎɚ-

ɐɔɘɚɝɞɔ, ɜɑɤɑəɚ ɛɜɚɎɑɝɞɔ ɖɚəɝɑɜɎɌɞɔɎəɚɑ ɗɑ-

ɣɑəɔɑ (ɘɑɐɔɖɌɘɑəɞɚɓəɧɑ ɛɜɑɛɌɜɌɞɧ, ȷɀȶ, ɘɌɝ-

ɝɌɒ, ɠɔɓɔɚɗɑɣɑəɔɑ). ȶɚəɞɜɚɗɨəɧɕ ɚɝɘɚɞɜ ɣɑɜɑɓ 

1 ɏɚɐ: ɚɛɚɜəɌɫ ɠɟəɖɢɔɫ ɖɚəɑɣəɚɝɞɔ ɡɚɜɚɤɌɫ, 

ɡɚɐɔɞ ɍɑɓ ɚɛɚɜɧ, Ɏ ɒɑɝɞɖɚɕ ɚɍɟɎɔ ɛɚɡɚɐɖɌ 

ɛɜɌɖɞɔɣɑɝɖɔ əɑ əɌɜɟɤɑəɌ; Ɏɚɓɘɚɒəɚ ɞɧɗɨəɚɑ 

ɝɏɔɍɌəɔɑ ɛɌɗɨɢɑɎ ɝɞɚɛɧ. Ȼɚ ɐɌəəɧɘ ɖɚəɞɜɚɗɨ-

əɚɕ ɩɗɑɖɞɜɚəɑɕɜɚɘɔɚɏɜɌɠɔɔ - ɛɚɞɑəɢɔɌɗɧ ɐɑ-

əɑɜɎɌɢɔɔ əɑ ɜɑɏɔɝɞɜɔɜɟɪɞɝɫ, ɚɛɜɑɐɑɗɫɪɞɝɫ 

ɞɚɗɨɖɚ ɛɚɞɑəɢɔɌɗɧ ɐɑɕɝɞɎɔɫ ɐɎɔɏɌɞɑɗɨəɧɡ 

ɑɐɔəɔɢ. 

Ⱥɍɝɟɒɐɑəɔɑ.  

ȻɜɚɝɗɑɒɔɎɌɪɞɝɫ ɣɬɞɖɔɑ ɚɝɚɍɑəəɚɝɞɔ 

ɌəɌɞɚɘɚ-ɞɚɛɚɏɜɌɠɔɣɑɝɖɔɡ ɎɓɌɔɘɚɚɞəɚɤɑəɔɕ 

ɛɜɚɖɝɔɘɌɗɨəɚɏɚ ɚɞɐɑɗɌ ɝɑɐɌɗɔɥəɚɏɚ əɑɜɎɌ ɔ 

ɝɞɜɟɖɞɟɜ ɞɌɓɚɍɑɐɜɑəəɚɏɚ ɝɟɝɞɌɎɌ, ɚɍɦɫɝəɫɪɥɔɑ 

ɣɌɝɞɚɑ əɑɝɚɚɞɎɑɞɝɞɎɔɑ ɝɞɑɛɑəɔ ɛɚɎɜɑɒɐɑəɔɫ 

ɝɟɝɞɌɎɌ ɔ əɑɜɎɌ. ȳɚəɚɕ əɌɔɍɚɗɨɤɑɏɚ ɜɔɝɖɌ ɛɚ-

ɜɌɒɑəɔɫ əɑɜɎəɚɏɚ ɝɞɎɚɗɌ ɐɚɗɒəɧ ɍɧɞɨ ɛɜɔɓəɌ-

əɧ ɛɑɜɑɗɚɘɧ ɓɌɐəɑ-Ɏɑɜɡəɑɏɚ ɖɜɌɫ Ɏɑɜɞɗɟɒəɚɕ 

ɎɛɌɐɔəɧ ɔ ɢɑəɞɜɌɗɨəɚɕ ɣɌɝɞɔ ɑɬ ɐəɌ. 

ȺɝəɚɎəɧɘɔ ɠɌɖɞɚɜɌɘɔ ɜɔɝɖɌ ɛɚɎɜɑ-

ɒɐɑəɔɫ ɛɜɔ ɩɞɚɘ ɝɑɐɌɗɔɥəɚɏɚ əɑɜɎɌ ɘɚɏɟɞ 

ɍɧɞɨ: ɝɘɑɥɑəɔɑ ɚɞɗɚɘɖɚɎ Ɏɑɜɞɗɟɒəɚɕ ɎɛɌɐɔəɧ, 

ɐɔɝɗɚɖɌɢɔɫ ɏɚɗɚɎɖɔ ɍɑɐɜɑəəɚɕ ɖɚɝɞɔ, əɑɟɝɞɜɌ-

əɬəəɌɫ ɐɑɠɚɜɘɌɢɔɫ ɔ ɛɌɞɚɗɚɏɔɣɑɝɖɌɫ ɛɚɐɎɔɒ-

əɚɝɞɨ Ɏ ɚɍɗɌɝɞɔ ɞɌɓɚɍɑɐɜɑəəɚɏɚ ɝɟɝɞɌɎɌ, ɜɌɓɎɔ-

ɞɔɑ ɏɜɟɍɚɏɚ ɜɟɍɢɚɎɚ-ɝɛɌɑɣəɚɏɚ ɛɜɚɢɑɝɝɌ əɌ ɘɑ-

ɝɞɑ ɞɜɌɎɘɧ. Ȱɗɫ ɟɞɚɣəɑəɔɫ ɝɞɑɛɑəɔ ɝɘɑɥɑəɔɫ 

ɚɞɗɚɘɖɚɎ ɛɑɜɑɗɚɘɌ Ɏ ɓɚəɑ ɞɌɓɚɍɑɐɜɑəəɚɏɚ ɝɟ-

ɝɞɌɎɌ, Ɍ ɞɌɖɒɑ ɛɚɎɜɑɒɐɑəɔɫ ɝɑɐɌɗɔɥəɚɏɚ əɑ-

ɜɎɌ, Ɏɚ Ɏɝɑɡ ɝɗɟɣɌɫɡ əɑɚɍɡɚɐɔɘɌ ɜɑəɞɏɑəɚɏɜɌ-

ɠɔɫ ɝɟɝɞɌɎɌ Ɏ ɛɜɫɘɚɕ ɓɌɐəɑɕ ɔ ɖɚɝɚɕ ɛɜɚɑɖɢɔ-

ɫɡ. 
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Ƚɞɑɛɑəɨ ɛɚɎɜɑɒɐɑəɔɫ əɑɜɎɌ əɑ ɎɝɑɏɐɌ 

ɝɚɎɛɌɐɌɑɞ ɝ ɘɌɝɝɔɎəɚɝɞɨɪ ɞɜɌɎɘɧ ɞɌɓɚɍɑɐɜɑə-

əɚɏɚ ɝɟɝɞɌɎɌ: ɛɜɔ əɑɓəɌɣɔɞɑɗɨəɚɘ ɝɘɑɥɑəɔɔ 

ɖɚɝɞəɧɡ ɚɞɗɚɘɖɚɎ ɘɚɒɑɞ əɌɍɗɪɐɌɞɨɝɫ ɞɜɌɎɘɌ 

Ɏɝɑɏɚ əɑɜɎəɚɏɚ ɝɞɎɚɗɌ, Ɏ ɞɚ ɒɑ Ɏɜɑɘɫ ɛɜɔ ɏɜɟ-

ɍɚɕ ɐɑɠɚɜɘɌɢɔɔ ɖɚɝɞəɧɡ ɚɍɜɌɓɚɎɌəɔɕ Ɏ ɚɍɗɌ-

ɝɞɔ ɞɌɓɚɍɑɐɜɑəəɚɏɚ ɝɟɝɞɌɎɌ ɛɚɎɜɑɒɐɑəɔɑ əɑɜɎɌ 

ɘɚɒɑɞ ɍɧɞɨ ɘɔəɔɘɌɗɨəɧɘ ɔɗɔ Ɏɚɚɍɥɑ ɚɞɝɟɞ-

ɝɞɎɚɎɌɞɨ. Ȼɑɜɑɗɚɘɧ Ɏɑɜɞɗɟɒəɚɕ ɎɛɌɐɔəɧ ɫɎ-

ɗɫɪɞɝɫ ɛɚɞɑəɢɔɌɗɨəɚ ɚɛɌɝəɧɘɔ Ɏ ɛɗɌəɑ Ɏɚɓ-

ɘɚɒəɚɝɞɔ ɚɐəɚɎɜɑɘɑəəɚɏɚ ɛɚɎɜɑɒɐɑəɔɫ ɝɑɐɌ-

ɗɔɥəɚɏɚ əɑɜɎɌ, ɔ ɛɜɔ ɚɍəɌɜɟɒɑəɔɔ ɟ ɛɚɝɞɜɌ-

ɐɌɎɤɑɏɚ ɞɌɖɚɏɚ ɛɑɜɑɗɚɘɌ ɝɗɑɐɟɑɞ ɛɜɚɎɚɐɔɞɨ 

ɖɚɘɛɗɑɖɝ ɝɛɑɢɔɌɗɨəɧɡ ɔɝɝɗɑɐɚɎɌəɔɕ ɐɗɫ ɚɢɑə-

ɖɔ ɝɚɝɞɚɫəɔɫ əɑɜɎɌ.  

ȳɌɖɗɪɣɑəɔɑ.  

ȽɎɚɑɎɜɑɘɑəəɚɑ ɔ ɢɑɗɑəɌɛɜɌɎɗɑəəɚɑ ɛɜɔ-

ɘɑəɑəɔɑ ɌɛɜɚɍɔɜɚɎɌəəɚɏɚ əɌɘɔ ɖɚɘɛɗɑɖɝɌ ɐɔɌ-

ɏəɚɝɞɔɣɑɝɖɔɡ ɔ ɗɑɣɑɍəɧɡ ɘɑɜɚɛɜɔɫɞɔɕ ɟ ɍɚɗɨ-

əɧɡ ɝ ɛɚɜɌɒɑəɔɑɘ ɝɑɐɌɗɔɥəɚɏɚ əɑɜɎɌ ɛɜɔ ɛɑ-

ɜɑɗɚɘɌɡ Ɏɑɜɞɗɟɒəɚɕ ɎɛɌɐɔəɧ ɚɍɑɝɛɑɣɔɎɌɑɞ 

ɍɗɌɏɚɛɜɔɫɞəɧɑ ɜɑɓɟɗɨɞɌɞɧ ɟ  87,9% ɍɚɗɨəɧɡ.  

ȴɝɞɚɣəɔɖ ɠɔəɌəɝɔɜɚɎɌəɔɫ ɔ ɖɚəɠɗɔɖɞ 

ɔəɞɑɜɑɝɚɎ. 

ȬɎɞɚɜɧ ɐɌəəɚɕ ɝɞɌɞɨɔ ɛɚɐɞɎɑɜɐɔɗɔ ɚɞɝɟɞ-

ɝɞɎɔɑ ɠɔəɌəɝɚɎɚɕ ɛɚɐɐɑɜɒɖɔ ɔɝɝɗɑɐɚɎɌəɔɫ ɔ 

ɖɚəɠɗɔɖɞɌ ɔəɞɑɜɑɝɚɎ, ɚ ɖɚɞɚɜɧɡ əɑɚɍɡɚɐɔɘɚ 

ɝɚɚɍɥɔɞɨ.

Ƚɛɔɝɚɖ ɗɔɞɑɜɌɞɟɜɧ: 
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ɛɗɌɝɞɔɣɑɝɖɚɕ ɡɔɜɟɜɏɔɔ ɣɌɝɞɚ ɛɜɔɡɚɐɔɞɝɫ ɝɞɌɗɖɔɎɌɞɨɝɫ ɝ ɛɜɚɍɗɑɘɌɘɔ ɎɚɝɝɞɌ-

əɚɎɗɑəɔɫ ɚɍɦɑɘɌ ɘɫɏɖɔɡ ɞɖɌəɑɕ ɜɌɓɗɔɣəɚɕ ɗɚɖɌɗɔɓɌɢɔɔ Ɏɜɚɒɐɑəəɚɏɚ ɔ ɛɜɔ-

ɚɍɜɑɞɑəəɚɏɚ ɡɌɜɌɖɞɑɜɌ, Ɍ ɞɌɖɒɑ ɝɎɫɓɌəəɧɡ ɝ ɎɚɓɜɌɝɞəɧɘɔ ɔɓɘɑəɑəɔɫɘɔ ɘɫɏ-

ɖɔɡ ɞɖɌəɑɕ. ȽɚɍɝɞɎɑəəɌɫ ɒɔɜɚɎɌɫ ɞɖɌəɨ ɛɚ ɘəɚɏɔɘ ɝɎɚɕɝɞɎɌɘ ɍɗɔɓɖɌ ɖ ɔɐɑ-

Ɍɗɨəɚɘɟ əɌɛɚɗəɔɞɑɗɪ ɐɗɫ ɖɚɜɜɑɖɢɔɔ ɖɚəɞɟɜəɧɡ ɐɑɠɑɖɞɚɎ ɞɑɗɌ. ȺɐəɌɖɚ, əɑɝɘɚɞɜɫ əɌ 

əɑɚɝɛɚɜɔɘɧɑ ɛɜɑɔɘɟɥɑɝɞɎɌ, ɐɌəəɌɫ ɍɑɓɚɛɌɝəɌɫ ɘɌɗɚɔəɎɌɓɔɎəɌɫ ɘɑɞɚɐɔɖɌ Ɏ ɞɑɣɑəɔɑ 

ɐɗɔɞɑɗɨəɚɏɚ Ɏɜɑɘɑəɔ ɛɜɚɔɏɜɧɎɌɗɌ ɍɚɗɑɑ ɝɗɚɒəɧɘ ɘɑɞɚɐɌɘ ɜɑɖɚəɝɞɜɟɖɢɔɔ: ɛɑɜɑɝɌɐɖɌ 

ɗɚɝɖɟɞɚɎ, ɔɝɛɚɗɨɓɚɎɌəɔɑ ɔɘɛɗɌəɞɌɞɚɎ, ɔɘɑɫ ɏɗɌɎəɧɕ ɝɟɥɑɝɞɎɑəəɧɕ əɑɐɚɝɞɌɞɚɖ ð əɑ-

ɛɜɚɏəɚɓɔɜɟɑɘɌɫ ɔ əɑɩɠɠɑɖɞɔɎəɌɫ ɛɜɔɒɔɎɌɑɘɚɝɞɨ ɛɑɜɑɝɌɒɑəəɚɏɚ ɒɔɜɌ (ɚɞ 20 ɐɚ 60 %, 

ɛɚ ɐɌəəɧɘ ɜɌɓɗɔɣəɧɡ ɌɎɞɚɜɚɎ). Ȯ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ ɌɖɞɔɎəɚ ɔɓɟɣɌɪɞɝɫ ɠɌɖɞɚɜɧ, ɖɚɞɚ-

ɜɧɑ ɘɚɏɟɞ ɛɚɎɗɔɫɞɨ əɌ ɝɞɑɛɑəɨ ɛɜɔɒɔɎɌɑɘɚɝɞɔ ɒɔɜɚɎɚɕ ɞɖɌəɔ ɔ ɝɐɑɗɌɞɨ ɑɑ ɍɚɗɑɑ ɛɜɑɐ-

ɝɖɌɓɟɑɘɚɕ, Ɏ ɣɌɝɞəɚɝɞɔ ɔɓɟɣɌɑɞɝɫ Ɏɗɔɫəɔɑ ɌɟɞɚɛɗɌɓɘɧ, ɚɍɚɏɌɥɑəəɚɕ ɞɜɚɘɍɚɢɔɞɌɘɔ ɔ 

ɗɑɕɖɚɢɔɞɌɘɔ. 

ɂɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. ȰɚɖɌɓɌɞɨ ɝɞɌɍɔɗɨəɚɝɞɨ ɛɜɔɒɔɎɗɑəɔɫ ɛɑɜɑɝɌɒɑəəɧɡ ɒɔɜɚ-

Ɏɧɡ ɌɟɞɚɞɜɌəɝɛɗɌəɞɌɞɚɎ ɝ ɐɚɍɌɎɗɑəɔɑɘ ɌɟɞɚɛɗɌɓɘɧ, ɚɍɚɏɌɥɑəəɚɕ ɞɜɚɘɍɚɢɔɞɌɘɔ ɔ ɗɑɕ-

ɖɚɢɔɞɌɘɔ, Ɏ ɛɗɌɝɞɔɣɑɝɖɚɕ ɡɔɜɟɜɏɔɔ ɘɚɗɚɣəɧɡ ɒɑɗɑɓ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ȸȽȶȾ ɝ ɜɌɝɣɑ-

ɞɚɘ ɝɖɚɜɚɝɞɔ ɜɑɓɚɜɍɢɔɔ ɒɔɜɚɎɚɕ ɞɖɌəɔ ɐɚ ɛɑɜɑɝɌɐɖɔ Ɏ ɜɌəəɔɕ ɔ ɛɚɓɐəɔɕ ɛɚɝɗɑɚɛɑɜɌ-

ɢɔɚəəɧɕ ɛɑɜɔɚɐɧ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. 

Ȯ ɛɑɜɔɚɐ ɝ 2013 ɛɚ 2016 ɏɏ. əɌɘɔ ɍɧɗɚ ɛɜɚɚɛɑɜɔɜɚɎɌəɚ 48 ɛɌɢɔɑəɞɚɖ, ɚɍɜɌɞɔɎ-

ɤɔɡɝɫ Ɏ ɖɗɔəɔɖɟ ɛɗɌɝɞɔɣɑɝɖɚɕ ɡɔɜɟɜɏɔɔ ȻɑɜɎɚɏɚ ȸȯȸȿ ɔɘ. ȴ. ȸ. ȽɑɣɑəɚɎɌ ɝ ɒɌɗɚɍɌɘɔ 

əɌ əɑɟɐɚɎɗɑɞɎɚɜɔɞɑɗɨəɧɕ Ɏəɑɤəɔɕ Ɏɔɐ ɘɚɗɚɣəɧɡ ɒɑɗɑɓ. ȻɌɢɔɑəɞɖɌɘ Ɏɧɛɚɗəɫɗɔ ɗɔɛɚ-

ɠɔɗɔəɏ Ɏ ɚɍɗɌɝɞɔ ɘɚɗɚɣəɧɡ ɒɑɗɑɓ ɝ ɢɑɗɨɪ ɖɚɜɜɖɢɔɔ ɖɚəɞɟɜəɧɡ ɐɑɠɚɜɘɌɢɔɕ. ȸɚəɔɞɚ-

ɜɔəɏ ɒɔɜɚɎɧɡ ɌɟɞɚɞɜɌəɝɛɗɌəɞɌɞɚɎ ɓɌɖɗɪɣɌɗɝɫ Ɏ ɝɗɑɐɟɪɥɑɘ: ȮȸȽȶȾ ɍɧɗɚ Ɏɧɛɚɗəɑəɚ 

12 ɛɌɢɔɑəɞɖɌɘ (5 ɛɌɢɔɑəɞɖɌɘ ɛɚɝɗɑ ɞɜɌəɝɛɗɌəɞɌɢɔɔ ɣɔɝɞɚɕ ɒɔɜɚɎɚɕ ɌɟɞɚɞɖɌəɔ ɔ 7 

ɛɌɢɔɑəɞɖɌ ɛɚɝɗɑ ɞɜɌəɝɛɗɌəɞɌɢɔɔ ɒɔɜɚɎɚɕ ɞɖɌəɔ ɝ ɐɚɍɌɎɗɑəɔɑɘ ȬȺȾȷ). 

ȼɑɓɟɗɨɞɌɞɧ. 

Ȼɜɔ ɔɝɝɗɑɐɚɎɌəɔɔ ɐɌəəɧɡ ɚɍɦɑɘɚɎ ɔ ɞɚɗɥɔəɧ ɘɫɏɖɔɡ ɞɖɌəɑɕ ɛɚɝɗɑ ɛɑɜɝɌɐɖɔ 

ɒɔɜɚɎɕ ɞɖɌəɔ ɖɌɖ ɝ ɐɚɍɌɎɗɑəɔɑɘ ɌɟɞɚɛɗɌɓɘɧ ɚɍɚɏɌɥɑəəɚɕ ɞɜɚɘɍɚɢɔɞɌɘɔ ɔ ɗɑɕɖɚɢɔ-

ɞɌɘɔ, ɞɌɖ ɔ ɍɑɓ, ɟ ɒɑəɥɔə ɝ ɐɑɠɚɜɘɌɢɔɫɘɔ ɘɚɗɚɣəɧɡ ɒɑɗɑɓ ɛɚ ɐɌəəɧɘ ɘɟɗɨɞɔɝɛɔ-

ɜɌɗɨəɚɕ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ, ɍɧɗɚ ɎɧɫɎɗɑəɚ ɟɝɞɚɕɣɔɎɚɑ ɟɎɑɗɔɣɑəɔɑ ɔ ɞɚɗɥɔəɧ 

ɘɫɏɖɔɡ ɞɖɌəɑɕ Ɏ ɚɍɗɌɝɞɔ ɘɚɗɚɣəɧɡ ɒɑɗɑɓ, ɔ ɟɎɑɗɔɣɑəɔɑ ɚɍɦɑɘɌ Ɏ ɚɝəɚɎəɚɕ ɏɜɟɛɛɑ. 

Ȯɘɑɝɞɑ ɝ ɞɑɘ, ɟ ɛɌɢɔɑəɞɚɖ ɖɚəɞɜɚɗɨəɚɕ ɏɜɟɛɛɧ ɣɑɜɑɓ ɞɜɔ ɘɑɝɫɢɌ ɚɞɘɑɣɌɗɝɫ ɝɚɎɑɜɤɑəəɚ 

ɛɜɚɞɔɎɚɛɚɗɚɒəɧɕ ɜɑɓɟɗɨɞɌɞ: ɟɘɑəɨɤɑəɔɑ ɔ ɚɍɦɑɘɌ, ɔ ɞɚɗɥɔəɧ ɘɫɏɖɔɡ ɞɖɌəɑɕ Ɏ ɚɍɗɌ-

ɝɞɔ ɘɚɗɚɣəɧɡ ɒɑɗɑɓ ɝ ɐɌɗɨəɑɕɤɔɘ ɔɝɞɚəɣɑəɔɑɘ. 

ȮɧɎɚɐɧ. 

ȼɑɓɟɗɨɞɌɞɧ ɛɜɚɎɑɐɑəəɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɛɚɖɌɓɧɎɌɪɞ, ɣɞɚ ɟɗɟɣɤɑəɔɑ ɖɚəɞɟɜɌ Ɏ 

ɚɍɗɌɝɞɔ ɘɚɗɚɣəɧɡ ɒɑɗɑɓ ɛɚɝɗɑ ɞɜɌəɝɛɗɌəɞɌɢɔɔ ɒɔɜɚɎɚɕ ɌɟɞɚɞɖɌəɔ, ɖɌɖ ɝ ɐɚɍɌɎɗɑəɔɑɘ 

ɌɟɞɚɛɗɌɓɘɧ ɚɍɚɏɌɥɑəəɚɕ ɞɜɚɘɍɚɢɔɞɌɘɔ ɔ ɗɑɕɖɚɢɔɞɌɘɔ, ɞɌɖ ɔ ɍɑɓ əɑɑ, ɟ ɒɑəɥɔə ɝ ɐɑ-

ɠɚɜɘɌɢɔɫɘɔ ɘɚɗɚɣəɧɡ ɒɑɗɑɓ ɍɧɗɚ ɎɧɫɎɗɑəɚ ɟɝɞɚɕɣɔɎɚɑ ɟɎɑɗɔɣɑəɔɑ ɞɚɗɥɔəɧ ɔ ɚɍɦɑɘɌ 

ɘɫɏɖɔɡ ɞɖɌəɑɕ Ɏ ɚɍɗɌɝɞɔ ɘɚɗɚɣəɧɡ ɒɑɗɑɓ. Ƚɜɑɐəɫɫ ɛɚɞɑɜɫ ɒɔɜɚɎɚɕ ɌɟɞɚɞɖɌəɔ ɛɚɝɗɑ 

ɞɜɌəɝɛɗɌəɞɌɢɔɔ ɖɚɗɑɍɗɑɞɝɫ ɚɞ 11,62 ɐɚ 17,13%. ȼɑɓɟɗɨɞɌɞɧ ɛɚɐɞɎɑɜɒɐɌɪɞ ɞɌɖɒɑ, ɣɞɚ 

ȸȽȶȾ ɫɎɗɫɑɞɝɫ ɌɐɑɖɎɌɞəɧɘ ɘɑɞɚɐɚɘ ɎɔɓɟɌɗɔɓɌɢɔɔ ɒɔɜɚɎɧɡ ɌɟɞɚɞɜɌəɝɛɗɌəɞɌɞɚɎ ɔ 

ɚɍɦɑɘəɧɡ ɔɓɘɑəɑəɔɕ, ɎɚɓəɔɖɌɪɥɔɡ Ɏ ɛɚɓɐəɑɘ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɘ ɛɑɜɔɚɐɑ. 

  

ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ȸɟɗɨɝɞɔɝɛɔɜɌɗɨəɌɫ ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ, ɒɔɜɚɎɧɑ Ɍɟɞɚ-

ɞɜɌəɝɛɗɌəɞɌɞɧ, ɌɟɞɚɛɗɌɓɘɌ, ɚɍɚɏɌɥɑəəɌɫ ɞɜɚɘɍɚɢɔɞɌɘɔ ɔ ɗɑɕɖɚɢɔɞɌɘɔ, ɘɚɗɚɣəɌɫ ɒɑ-

ɗɑɓɌ, ɜɑɓɚɜɍɢɔɫ ɒɔɜɚɎɚɕ ɞɖɌəɔ. 
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MULTISPIRAL COMPUTER TOMOGRAPHY IN ASSESSMENT OF FAT  

AUTOTRANSPLANTATES OF MAMMARY GLAND 

 

Startseva O.I., Serova N.S., Melnikov D.V., Kirillova K.A., Zakharenko A.S.,  

Babkova A.A., Kapanadze L.B.  
 

n plastic surgery we often have the need for soft tissue  volume restoration of different 

localization, to close congenital or acquired defects as well as associated with age -

related changes in soft tissue. Autologous adipose tissue in many properties is the id e-

al filler for the correction of the body contour de fects. However, despite its advantages, this 

minimally invasive technique has been secondary to more complex methods of reconstru c-

tion ð flap transplantation. The main significant drawback of fat grafting is the unpredict a-

ble and ineffective survival of tr ansplanted fat (20 to 60%, according to different authors). 

Currently, factors that can influence the degree of survival of adipose tissue and make it 

more predictable are being actively studied, in particular, the effect of Leucocyte and Platelet 

Rich Pla sma (L -PRP). 

Purpose.  To prove the stability of transplanted adipose tissue survival with the add i-

tion of L -PRP in breast surgery via multispiral computed tomography (MSCT) with the calc u-

lation of resorption rate of adipose tissue before transplantation in  the early and in late 

postoperative stages.  

Materials and methods . In the period from 2013 to 2016, a total of 48 patients u n-

derwent surgery at the plastic surgery clinic in I.M. Sechenov First Moscow State Medical 

University. All patients complained of d issatisfactory appearance of the breast.  

Patients underwent breast lipofilling in order to correlate contour deformities. Monitoring of 

adipose autografts consisted of the following methods: MSCT was performed in 12 cases (5 

patients after transplantation of pure adipose tissue and 7 patients after transplantation of 

adipose tissue enriched with L -PRP).  

Results.  The study of the sample volumes and thickness of soft tissues after the 

transplantation was performed both with and without the addition of L -PRP. A steady i n-

crease in the soft tissue thickness in the breast region was revealed and an increase in vo l-

ume was noted in the main group. At the same time, in patients of the control group three 

months after surgery a decrease in the volume and thickness of  the breast soft tissues was 

revealed.  

Conclusions.  The results of the study show that the improvement of breast contour 

after transplantation of adipose tissue both with and without the addition of L -PRP provides 

a steady increase in the thickness and vo lume of breast soft tissues. The average loss of a d-

ipose tissue after transplantation ranges from 11.62% to 17.13%. The results also confirm 

that MSCT is an adequate method of visualization of adipose autografts and volumetric 

changes in the late postopera tive period.    

 

Keywords:  multistispiral computed tomography (MSCT), adipose tissue, Leucocyte 

and Platelet Rich Plasma (L -PRP), lipofilling, breast, resorption of adipose tissue.  
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ɛɗɌɝɞɔɣɑɝɖɚɕ ɡɔɜɟɜɏɔɔ ɣɌɝɞɚ ɛɜɔɡɚ-

ɐɔɞɝɫ ɝɞɌɗɖɔɎɌɞɨɝɫ ɝ ɛɜɚɍɗɑɘɌɘɔ 

ɎɚɝɝɞɌəɚɎɗɑəɔɫ ɚɍɦɑɘɌ ɘɫɏɖɔɡ ɞɖɌ-

əɑɕ ɜɌɓɗɔɣəɚɕ ɗɚɖɌɗɔɓɌɢɔɔ Ɏɜɚɒɐɑə-

əɚɏɚ ɔ ɛɜɔɚɍɜɑɞɑəəɚɏɚ ɡɌɜɌɖɞɑɜɌ, Ɍ 

ɞɌɖɒɑ ɝɎɫɓɌəəɧɡ ɝ ɎɚɓɜɌɝɞəɧɘɔ ɔɓɘɑəɑəɔɫɘɔ 

ɘɫɏɖɔɡ ɞɖɌəɑɕ [1, 2, 3] . 

ȽɚɍɝɞɎɑəəɌɫ ɒɔɜɚɎɌɫ ɞɖɌəɨ ɛɚ ɘəɚɏɔɘ 

ɝɎɚɕɝɞɎɌɘ ɍɗɔɓɖɌ ɖ ɔɐɑɌɗɨəɚɘɟ əɌɛɚɗəɔɞɑɗɪ: 

ɐɚɝɞɟɛəɌ Ɏ ɐɚɝɞɌɞɚɣəɚɘ ɖɚɗɔɣɑɝɞɎɑ, ɛɗɌɝɞɔɣəɌ, 

ɐɚɛɟɝɖɌɑɞ Ɏɚɓɘɚɒəɚɝɞɨ ɔəɦɑɖɢɔɚəəɚɏɚ ɎɎɑɐɑ-

əɔɫ ɔ ɞ.ɐ. Ȯ ɢɑɗɚɘ, ɐɌəəɌɫ ɘɑɞɚɐɔɖɌ ɔɘɑɑɞ ɐɎɌ 

ɎɌɒəɧɡ ɛɜɑɔɘɟɥɑɝɞɎɌ, ɚɐəɚ ɔɓ ɖɚɞɚɜɧɡ ɓɌɖɗɪ-

ɣɌɑɞɝɫ Ɏ ɚɞɝɟɞɝɞɎɔɔ ɎɧɜɌɒɑəəɚɏɚ ɜɟɍɢɑɎɌəɔɫ 

əɌ ɟɣɌɝɞɖɌɡ ɓɌɍɚɜɌ ɔ ɎɎɑɐɑəɔɫ ɒɔɜɌ, Ɍ ɐɜɟɏɚɑ ð 

Ɏ ɚɞɝɟɞɝɞɎɔɔ ɜɔɝɖɌ ɔɘɘɟəəɚɏɚ ɚɞɞɚɜɒɑəɔɫ ɔ 

Ɍɗɗɑɜɏɔɣɑɝɖɔɡ ɜɑɌɖɢɔɕ. ȺɐəɌɖɚ, əɑɝɘɚɞɜɫ əɌ 

əɑɚɝɛɚɜɔɘɧɑ ɛɜɑɔɘɟɥɑɝɞɎɌ, ɐɌəəɌɫ ɍɑɓɚɛɌɝ-

əɌɫ ɘɌɗɚɔəɎɌɓɔɎəɌɫ ɘɑɞɚɐɔɖɌ Ɏ ɞɑɣɑəɔɑ ɐɗɔ-

ɞɑɗɨəɚɏɚ Ɏɜɑɘɑəɔ ɛɜɚɔɏɜɧɎɌɗɌ ɍɚɗɑɑ ɝɗɚɒəɧɘ 

ɘɑɞɚɐɌɘ (ɛɑɜɑɝɌɐɖɌ ɗɚɝɖɟɞɚɎ, ɔɝɛɚɗɨɓɚɎɌəɔɑ 

ɔɘɛɗɌəɞɌɞɚɎ), ɔɘɑɫ ɏɗɌɎəɧɕ ɝɟɥɑɝɞɎɑəəɧɕ əɑ-

ɐɚɝɞɌɞɚɖ ð əɑɛɜɚɏəɚɓɔɜɟɑɘɌɫ ɔ əɑɩɠɠɑɖɞɔɎəɌɫ 

ɛɜɔɒɔɎɌɑɘɚɝɞɨ ɛɑɜɑɝɌɒɑəəɚɏɚ ɒɔɜɌ (ɚɞ 20 ɐɚ 

60 %, ɛɚ ɐɌəəɧɘ ɜɌɓɗɔɣəɧɡ ɌɎɞɚɜɚɎ) [4, 5, 6] .  

Ȯ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ, ɛɜɑɔɘɟɥɑɝɞɎɑəəɚ, 

ɔɓɟɣɌɪɞɝɫ ɠɌɖɞɚɜɧ, ɖɚɞɚɜɧɑ ɘɚɏɟɞ ɛɚɎɗɔɫɞɨ əɌ 

ɝɞɑɛɑəɨ ɛɜɔɒɔɎɌɑɘɚɝɞɔ ɒɔɜɚɎɚɕ ɞɖɌəɔ ɔ ɝɐɑ-

ɗɌɞɨ ɑɑ ɍɚɗɑɑ ɛɜɑɐɝɖɌɓɟɑɘɚɕ. Ȯ ɛɚɗɑ ɓɜɑəɔɫ 

ɘəɚɏɔɡ ɟɣɑəɧɡ ð ɜɌɓɗɔɣəɧɑ ɛɜɑɛɌɜɌɞɧ Ɍɟɞɚ-

ɛɗɌɓɘɧ, ɚɍɚɏɌɥɑəəɚɕ ɞɜɚɘɍɚɢɔɞɌɘɔ (ȬȺȾ), ɜɑ-

ɏɑəɑɜɌɞɔɎəɧɕ ɛɚɞɑəɢɔɌɗ ɖɚɞɚɜɚɕ ɓɌɎɔɝɔɞ ɚɞ 

ɟɜɚɎəɫ ɝɑɖɜɑɢɔɔ ɍɑɗɖɚɎ (ɠɌɖɞɚɜɚɎ ɜɚɝɞɌ), Ɏɧ-

ɝɎɚɍɚɒɐɑəəɧɡ ɔɓ Ɍɗɨɠɧ ɏɜɌəɟɗ ɞɜɚɘɍɚɢɔɞɚɎ [7-

12].  ȬȺȾ ð ɩɞɚ ɌɟɞɚɗɚɏɔɣəɌɫ ɛɗɌɓɘɌ ɖɜɚɎɔ, Ɏ 

ɖɚɞɚɜɚɕ ɖɚəɢɑəɞɜɌɢɔɫ ɞɜɚɘɍɚɢɔɞɚɎ ɛɜɑɎɧɤɌɑɞ 

ɍɌɓɚɎɧɑ ɛɚɖɌɓɌɞɑɗɔ Ɏ 3-5 ɜɌɓ [13] . 

ȭɧɗɚ ɐɚɖɌɓɌəɚ, ɣɞɚ ɓɌ ɝɣɑɞ ɤɔɜɚɖɚɏɚ 

ɝɛɑɖɞɜɌ ɠɌɖɞɚɜɚɎ ɜɚɝɞɌ, ȬȺȾ ɝɞɔɘɟɗɔɜɟɑɞ ɚɍ-

ɜɌɓɚɎɌəɔɑ ɖɚɗɗɌɏɑəɌ, ɟɝɖɚɜɫɑɞ ɜɑɏɑəɑɜɌɢɔɪ 

ɖɚɒɔ ɔ ɝɗɔɓɔɝɞɧɡ ɚɍɚɗɚɣɑɖ, ɔəɐɟɢɔɜɟɑɞ ɜɚɝɞ 

ɝɚɝɟɐɚɎ, ɩəɐɚɞɑɗɔɫ, ɚɍɑɝɛɑɣɔɎɌɑɞ ɏɑɘɚɝɞɌɓ, 

ɟɘɑəɨɤɌɑɞ ɍɚɗɨ, ɚɍɗɌɐɌɑɞ ɛɜɚɞɔɎɚɎɚɝɛɌɗɔɞɑɗɨ-

əɧɘ ɩɠɠɑɖɞɚɘ, ɝəɔɒɌɑɞ ɜɔɝɖ ɔəɠɑɖɢɔɚəəɧɡ 

ɚɝɗɚɒəɑəɔɔ↑, ɛɜɑɐɚɞɎɜɌɥɌɑɞ ɛɚɝɗɑɚɛɑɜɌɢɔɚə-

əɧɑ ɚɝɗɚɒəɑəɔɫ [14 -16] . 

ȬɟɞɚɛɗɌɓɘɌ, ɚɍɚɏɌɥɑəəɌɫ ɞɜɚɘɍɚɢɔɞɌɘɔ 

ɛɜɑɐɝɞɌɎɗɫɑɞ ɍɚɗɨɤɚɕ ɛɜɌɖɞɔɣɑɝɖɔɕ ɔəɞɑɜɑɝ 

ɛɜɔ ɛɗɌɝɞɔɣɑɝɖɔɡ ɔ ɜɑɖɚəɝɞɜɟɖɞɔɎəɧɡ ɚɛɑɜɌ-

ɢɔɫɡ əɌ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɑ. ȬəɌɗɔɓ ɔɘɑɪɥɔɡɝɫ 

ɔɝɝɗɑɐɚɎɌəɔɕ ɛɚ ɚɢɑəɖɑ ɖɗɔəɔɣɑɝɖɚɕ ɩɠɠɑɖ-

ɞɔɎəɚɝɞɔ ɛɜɔɘɑəɑəɔɫ ɞɜɌəɝɛɗɌəɞɌɢɔɔ ɒɔɜɚɎɚɕ 

Ɏ ɚɍɗɌɝɞɔ ɘɚɗɚɣəɧɡ ɒɑɗɑɓ, ɝ ɐɚɍɌɎɗɑəɔɑɘ ȬȺȾ 

əɑɘəɚɏɚɣɔɝɗɑəəɧ, əɚɝɫɞ ɝɖɚɜɑɑ ɛɜɚɞɔɎɚɜɑɣɔ-

Ɏɧɕ ɡɌɜɌɖɞɑɜ, əɑ ɝɚɐɑɜɒɌɞ ɣɑɞɖɚ ɝɠɚɜɘɟɗɔɜɚ-

ɎɌəəɧɡ ɛɚɖɌɓɌəɔɕ ɖ ɛɜɔɘɑəɑəɔɪ, Ɍ ɞɌɖɒɑ 

ɐɌəəɧɡ ɚ ɖɚəɢɑəɞɜɌɢɔɔ ȬȺȾ Ɏ ɒɔɜɚɎɧɡ Ɍɟɞɚ-

ɞɜɌəɝɛɗɌəɞɌɞɌɡ [17 -19] .  

ȸɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɌɫ ɞɚɘɚɏɜɌɠɔɫ (ȸȼȾ) 

ɚɍɗɌɐɌɑɞ ɝɛɚɝɚɍəɚɝɞɨɪ Ɏɝɑ ɖɚɘɛɚəɑəɞɧ ɘɫɏɖɔɡ 

ɞɖɌəɑɕ Ɏ ɚɍɗɌɝɞɔ ɘɚɗɚɣəɧɡ ɒɑɗɑɓ [19]. ȸȼȾ 

ɘɚɒəɚ ɔɝɛɚɗɨɓɚɎɌɞɨ ɖɌɖ ɛɚɐɡɚɐɫɥɟɪ ɘɑɞɚɐɔɖɟ 

ɐɗɫ ɚɢɑəɖɔ ɩɠɠɑɖɞɔɎəɚɝɞɔ ɛɜɔɒɔɎɌɑɘɚɝɞɔ 

ɒɔɜɚɎɚɏɚ ɞɜɌəɝɛɗɌəɞɌɞɌ ɔ ɚɍɦɑɘəɧɡ ɔɓɘɑəɑ-

əɔɕ, ɎɚɓəɔɖɌɪɥɔɡ Ɏ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɘ ɛɑɜɔ-

ɚɐɑ Ɏ ɚɍɗɌɝɞɔ ɘɚɗɚɣəɧɡ ɒɑɗɑɓ ɛɚɝɗɑ ɛɑɜɑɝɌɐɖɔ 

ɒɔɜɚɎɚɕ ɞɖɌəɔ. ɉɞɚ ɔɝɝɗɑɐɚɎɌəɔɑ ɍɧɗɚ ɜɌɓɜɌ-

ɍɚɞɌəɚ əɌ ɚɝəɚɎɑ ɝɞɌəɐɌɜɞəɚɕ ɡɔɜɟɜɏɔɣɑɝɖɚɕ 

ɞɑɡəɔɖɔ ɛɚ Collman  ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ȸɟɗɨɞɔɝ-

ɛɔɜɌɗɨəɚɕ ȶɚɘɛɨɪɞɑɜəɚɕ ȾɚɘɚɏɜɌɠɔɔ (ȸȽȶȾ) 

ɐɗɫ ɚɛɜɑɐɑɗɑəɔɫ ɜɑɓɚɜɍɢɔɔ ɒɔɜɚɎɚɏɚ ɞɜɌəɝ-

ɛɗɌəɞɌɞɌ Ɏ ɚɍɗɌɝɞɔ ɘɚɗɚɣəɧɡ ɒɑɗɑɓ Ɏ ɜɌəəɑɘ ɔ 

ɛɚɓɐəɑɘ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɘ ɛɑɜɔɚɐɑ, ɔ ɖɚɜɜɑ-

ɗɫɢɔɔ ɝ ɖɗɔəɔɣɑɝɖɔɘɔ əɌɍɗɪɐɑəɔɫɘɔ.  

ɂɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. 

ȰɚɖɌɓɌɞɨ ɝɞɌɍɔɗɨəɚɝɞɨ ɛɜɔɒɔɎɗɑəɔɫ ɛɑ-

ɜɑɝɌɒɑəəɧɡ ɒɔɜɚɎɧɡ ɌɟɞɚɞɜɌəɝɛɗɌəɞɌɞɚɎ ɝ 

ɐɚɍɌɎɗɑəɔɑɘ ɌɟɞɚɛɗɌɓɘɧ, ɚɍɚɏɌɥɑəəɚɕ ɞɜɚɘɍɚ-

ɢɔɞɌɘɔ ɔ ɗɑɕɖɚɢɔɞɌɘɔ, Ɏ ɛɗɌɝɞɔɣɑɝɖɚɕ ɡɔɜɟɜ-

ɏɔɔ ɘɚɗɚɣəɧɡ ɒɑɗɑɓ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ȸȽȶȾ ɝ 

ɜɌɝɣɑɞɚɘ ɝɖɚɜɚɝɞɔ ɜɑɓɚɜɍɢɔɔ ɒɔɜɚɎɚɕ ɞɖɌəɔ 

ɐɚ ɛɑɜɑɝɌɐɖɔ Ɏ ɜɌəəɔɕ ɔ ɛɚɓɐəɔɕ ɛɚɝɗɑɚɛɑɜɌ-

ɢɔɚəəɧɕ ɛɑɜɔɚɐɧ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. 

Ȯ ɛɑɜɔɚɐ ɝ 2013 ɛɚ 2016 ɏɏ. əɌɘɔ ɍɧɗɚ 

ɛɜɚɚɛɑɜɔɜɚɎɌəɚ 48 ɛɌɢɔɑəɞɚɖ, ɚɍɜɌɞɔɎɤɔɡɝɫ Ɏ 

ɖɗɔəɔɖɟ ɛɗɌɝɞɔɣɑɝɖɚɕ ɡɔɜɟɜɏɔɔ ȻɑɜɎɚɏɚ ȸȯȸȿ 

ɔɘ. ȴ. ȸ. ȽɑɣɑəɚɎɌ ɝ ɒɌɗɚɍɌɘɔ əɌ əɑɟɐɚɎɗɑɞɎɚ-

ɜɔɞɑɗɨəɧɕ Ɏəɑɤəɔɕ Ɏɔɐ ɘɚɗɚɣəɧɡ ɒɑɗɑɓ. Ȯɝɑɘ 

ɛɌɢɔɑəɞɖɌɘ ɍɧɗ Ɏɧɛɚɗəɑə ɓɌɍɚɜ ɒɔɜɚɎɚɕ Ɍɟɞɚ-

ɞɖɌəɔ ɔɓ ɚɍɗɌɝɞɔ ɒɔɎɚɞɌ, ɍɑɐɑɜ, ɖɚɗɑə, ɝ ɛɚɝɗɑ-

ɐɟɪɥɔɘ Ɏɧɛɚɗəɑəɔɑɘ ɖɚəɞɟɜəɚɕ ɛɗɌɝɞɔɖɔ Ɏ 

ɚɍɗɌɝɞɔ ɘɚɗɚɣəɧɡ ɒɑɗɑɓ  ɣɔɝɞɚɕ Ɍɟɞɚɗɚɏɔɣəɚɕ 

ɒɔɜɚɎɚɕ ɞɖɌəɨɪ ɟ 23 ɛɌɢɔɑəɞɚɖ (ɛɌɢɔɑəɞɖɔ 

ɏɜɟɛɛɧ Ȭ) ɔ ɒɔɜɚɎɚɕ ɞɖɌəɨɪ ɝ ɐɚɍɌɎɗɑəɔɑɘ 

ɌɟɞɚɛɗɌɓɘɧ, ɚɍɚɏɌɥɑəəɚɕ ɞɜɚɘɍɚɢɔɞɌɘɔ ɔ ɗɑɕ-

ɖɚɢɔɞɌɘɔ (ȬȺȾȷ) ɟ 25 ɛɌɢɔɑəɞɚɖ (ɛɌɢɔɑəɞɖɔ 

ɏɜɟɛɛɧ ȭ). ȸɚəɔɞɚɜɔəɏ ɒɔɜɚɎɧɡ ɌɟɞɚɞɜɌəɝ-

ɛɗɌəɞɌɞɚɎ ɓɌɖɗɪɣɌɗɝɫ Ɏ ɝɗɑɐɟɪɥɑɘ: ɠɚɞɚɏɜɌ-

ɠɔɜɚɎɌəɔɑ, ɖɚɞɚɜɚɑ ɍɧɗɚ Ɏɧɛɚɗəɑəɚ Ɏɝɑɘ ɛɌ-

ɢɔɑəɞɖɌɘ ɐɚ ɞɜɌəɝɛɗɌəɞɌɢɔɔ, ɣɑɜɑɓ 2 əɑɐɑɗɔ, 

1, 3, 6 ɔ 12 ɘɑɝɫɢɑɎ ɛɚɝɗɑ ɚɛɑɜɌɢɔɔ. ȸȽȶȾ ɍɧ-

ɗɚ Ɏɧɛɚɗəɑəɚ 12 ɛɌɢɔɑəɞɖɌɘ (5 ɛɌɢɔɑəɞɖɌɘ 

ɛɚɝɗɑ ɞɜɌəɝɛɗɌəɞɌɢɔɔ ɣɔɝɞɚɕ ɒɔɜɚɎɚɕ Ɍɟɞɚ-

ɞɖɌəɔ ɔ 7 ɛɌɢɔɑəɞɖɌ ɛɚɝɗɑ ɞɜɌəɝɛɗɌəɞɌɢɔɔ 

ɒɔɜɚɎɚɕ ɞɖɌəɔ ɝ ɐɚɍɌɎɗɑəɔɑɘ ȬȺȾȷ). ȶɌɒɐɌɫ 

ɛɌɢɔɑəɞɖɌ ɐɚ ɚɛɑɜɌɢɔɔ ɍɧɗɌ ɚɢɑəɑəɌ ɖɗɔəɔɣɑ-

ɝɖɔ, Ɍ ɞɌɖɒɑ ɍɧɗɚ ɛɚɗɟɣɑəɚ ɛɔɝɨɘɑəəɚɑ ɔə-

ɠɚɜɘɌɢɔɚəəɚɑ ɝɚɏɗɌɝɔɑ ɐɚ Ɏɖɗɪɣɑəɔɫ Ɏ ɔɝɝɗɑ-

ɐɚɎɌəɔɑ. 

ȸɟɗɨɞɔɝɛɔɜɌɗɨəɌɫ ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚ-

ɏɜɌɠɔɫ (ȸȽȶȾ) ɍɧɗɌ ɎɧɛɚɗəɑəɌ 12 ɛɌɢɔɑəɞɖɌɘ 

(5 ɛɌɢɔɑəɞɖɌɘ ɔɓ ɏɜɟɛɛɧ Ȭ ɔ 7 ɛɌɢɔɑəɞɖɌ ɔɓ 

ɏɜɟɛɛɧ ȭ) Ɏ ɚɍɗɌɝɞɔ ɘɚɗɚɣəɧɡ ɒɑɗɑɓ Ɏ ɝɜɚɖɔ ɐɚ 

ɞɜɌəɝɛɗɌəɞɌɢɔɔ ɒɔɜɚɎɚɕ ɌɟɞɚɞɖɌəɔ, ɣɑɜɑɓ 2 

əɑɐɑɗɔ, 3 ɔ 6 ɘɑɝɫɢɑɎ ɛɚɝɗɑ. ȴɝɝɗɑɐɚɎɌəɔɑ Ɏɧ-

ɛɚɗəɫɗɔ əɌ ɍɌɓɑ ɖɌɍɔəɑɞɌ ɜɑəɞɏɑəɚɎɝɖɚɕ ɖɚɘ-

ɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ ȼɚɝɝɔɕɝɖɚ-ɋɛɚəɝɖɚɏɚ 

ɢɑəɞɜɌ ɎɔɓɟɌɗɔɓɌɢɔɔ Ɏ ȿȶȭ ʈ1 Ȼȸȯȸȿ ɔɘ. 

ȴ.ȸ. ȽɑɣɑəɚɎɌ əɌ ɚɍɦɑɘəɚɘ ɘɟɗɨɞɔɝɛɔɜɌɗɨəɚɘ 

Ȯ 
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ɞɚɘɚɏɜɌɠɑ çToshiba  Aquilion  ONEè 640, ɋɛɚəɔɫ 

ɛɚ əɔɓɖɚɐɚɓɚɎɚɘɟ ɛɜɚɞɚɖɚɗɟ (1,5 ɘȳɎ). ȿɖɗɌɐɖɌ 

ɎɧɛɚɗəɫɗɌɝɨ ɛɜɔ ɛɚɓɔɢɔɚəɔɜɚɎɌəɔɔ ɛɌɢɔɑəɞɖɔ 

əɌ ɒɔɎɚɞɑ, ɛɜɔ ɩɞɚɘ ɚɍɑ ɘɚɗɚɣəɧɑ ɒɑɗɑɓɧ ɜɌɝ-

ɛɚɗɌɏɌɗɔɝɨ ɘɑɒɐɟ ɐɎɟɡ ɎɌɗɔɖɚɎ ɝɔəɞɑɞɔɣɑɝɖɚɏɚ 

ɜɑəɞɏɑəɚəɑɏɌɞɔɎəɚɏɚ ɘɌɞɑɜɔɌɗɌ. Ⱥɐɔə ɎɌɗɔɖ 

əɌɡɚɐɔɗɝɫ əɌɐ ɘɚɗɚɣəɧɘɔ ɒɑɗɑɓɌɘɔ ɔ ɠɔɖɝɔ-

ɜɚɎɌɗ Ɏɑɜɡəɪɪ ɣɌɝɞɨ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ ɝ ɛɚɐɍɚ-

ɜɚɐɖɚɘ, Ɍ ɐɜɟɏɚɕ əɌɡɚɐɔɞɝɫ ɛɚɐ ɘɚɗɚɣəɧɘɔ ɒɑ-

ɗɑɓɌɘɔ əɌ ɟɜɚɎəɑ ɩɛɔɏɌɝɞɜɔɫ, ɣɞɚɍɧ ɔɓɍɑɒɌɞɨ 

ɗɪɍɚɑ ɝɒɌɞɔɑ ɘɚɗɚɣəɧɡ ɒɑɗɑɓ. ȴɓɚɍɜɌɒɑəɔɫ 

ɍɧɗɔ ɛɚɗɟɣɑəɧ Ɏ ɌɖɝɔɌɗɨəɚɕ ɔ ɝɌɏɔɞɞɌɗɨəɚɕ 

ɛɗɚɝɖɚɝɞɔ. Ȼɜɔ Ɏɧɛɚɗəɑəɔɔ ȸȽȶȾ ɘɧ ɚɢɑəɔɎɌ-

ɗɔ ɚɍɦɑɘ, ɞɚɗɥɔəɟ ɛɑɜɑɝɌɒɑəəɚɕ ɒɔɜɚɎɚɕ ɞɖɌ-

əɔ Ɏ ɜɑɢɔɛɔɑəɞəɚɕ ɚɍɗɌɝɞɔ. Ȼɚɐɝɣɑɞ ɞɚɗɥɔəɧ ɔ 

ɚɍɦɑɘɌ ɎɖɗɪɣɌɗ Ɏ ɝɑɍɫ ɔɓɘɑɜɑəɔɑ ɖɌɖ ɞɜɌəɝ-

ɛɗɌəɞɔɜɚɎɌəəɚɕ ɒɔɜɚɎɚɕ ɞɖɌəɔ, ɞɌɖ ɔ ɝɚɍ-

ɝɞɎɑəəɧɡ ɞɖɌəɑɕ ɛɌɢɔɑəɞɖɔ, Ɏ ɝɎɫɓɔ ɝ əɑɎɚɓ-

ɘɚɒəɚɝɞɨɪ ɚɞɐɔɠɠɑɜɑəɢɔɜɚɎɌɞɨ ɐɎɌ ɞɔɛɌ ɞɖɌ-

əɑɕ. ȴɓɘɑɜɑəɔɫ ɞɚɗɥɔəɧ ɎɧɛɚɗəɫɗɌɝɨ əɌɘɔ Ɏ 

ɞɜɑɡ ɛɜɚɔɓɎɚɗɨəɚ ɎɧɍɜɌəəɧɡ ɞɚɣɖɌɡ: ɛɚ ɘɑɐɔ-

Ɍɗɨəɚɘɟ ɖɜɌɪ; ɛɚ ɢɑəɞɜɌɗɨəɚɕ ɣɌɝɞɔ ɝɚɝɖɌ; ɛɚ 

ɗɌɞɑɜɌɗɨəɚɘɟ ɖɜɌɪ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɧ (ɜɔɝ. 1 Ɍ, 

ɍ, Ɏ, ɏ).   

ȸɑɞɚɐɔɖɌ ɞɜɌəɝɛɗɌəɞɌɢɔɔ ɒɔɜɚɎɚɕ 

ɌɟɞɚɞɖɌəɔ: ɛɑɜɑɐ Ɏɧɛɚɗəɑəɔɑɘ ɡɔɜɟɜɏɔɣɑɝɖɚ-

ɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ ɛɌɢɔɑəɞɖɌɘ ɏɜɟɛɛɧ Ȭ ɍɧɗɌ 

ɛɜɔɏɚɞɚɎɗɑəɌ ȬȺȾȷ ɘɑɞɚɐɚɘ ɐɎɟɖɜɌɞəɚɏɚ ɢɑə-

ɞɜɔɠɟɏɔɜɚɎɌəɔɫ ɚɍɦɑɘɚɘ ɚɞ 6 ɐɚ 30 ɘɗ Ɏ ɓɌɎɔ-

ɝɔɘɚɝɞɔ ɚɞ ɎɎɚɐɔɘɚɏɚ ɒɔɜɚɎɚɏɚ ɌɟɚɞɜɌəɝɛɗɌə-

ɞɌɞɌ. ȺɛɑɜɌɢɔɔ ɛɜɚɎɚɐɔɗɌɝɨ ɛɚɐ ɚɍɥɑɕ Ɍəɑɝɞɑ-

ɓɔɑɕ. ȳɌɍɚɜ ɒɔɜɚɎɚɕ ɞɖɌəɔ Ɏɧɛɚɗəɫɗɝɫ ɘɑɞɚ-

ɐɚɘ ɤɛɜɔɢɑɎɚɕ ɗɔɛɚɝɌɖɢɔɔ. Ȼɚɗɟɣɑəəɧɕ ɗɔɛɚ-

ɌɝɛɔɜɌɞ ɢɑəɞɜɔɠɟɏɔɜɟɪɞ Ɏ ɞɑɣɑəɔɑ 1 ɘɔəɟɞɧ 

ɝɚ ɝɖɚɜɚɝɞɨɪ 1300 ɚɍ. /ɘɔə.  ɂɑəɞɜɔɠɟɏɔɜɚɎɌ-

əɔɑ əɑɚɍɡɚɐɔɘɚ ɐɗɫ ɝɑɐɔɘɑəɞɌɢɔɔ ɗɔɛɚɌɝɛɔɜɌ-

ɞɌ ɔ ɩɠɠɑɖɞɔɎəɚɕ ɚɣɔɝɞɖɔ ɛɑɜɑɐ ɎɎɑɐɑəɔɑɘ. 

ȳɌɞɑɘ Ɏ ɌɟɞɚɒɔɜɚɎɟɪ ɞɖɌəɨ ɛɌɢɔɑəɞɖɌɘ ɏɜɟɛ-

ɛɧ Ȭ ɐɚɍɌɎɗɫɪɞ ɛɚɗɟɣɑəəɟɪ ɜɌəɑɑ ȬȺȾȷ ɔɓ 

ɜɌɝɣɑɞɌ 10:1. ȮɎɑɐɑəɔɑ ɒɔɜɚɎɚɕ ɞɖɌəɔ ɚɝɟ-

ɥɑɝɞɎɗɫɪɞ ɝɛɑɢɔɌɗɨəɧɘɔ ɖɌəɪɗɫɘɔ ɜɌɓɗɔɣəɚɕ 

ɐɗɔəɧ ɔ ɐɔɌɘɑɞɜɌ 2 - 1,6 ɘɘ (ByronMedicalinc. 

Arizona, USA) ɛɚ ɞɑɡəɔɖɑ Coleman (ɜɑɞɜɚɏɜɌɐəɚ 

ɘɔɖɜɚɏɜɌəɟɗɌɘɔ) ɝ ɠɚɜɘɔɜɚɎɌəɔɑɘ əɚɎɚɏɚ ɖɚə-

ɞɟɜɌ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɧ. Ⱥɍɦɑɘ ɎɎɚɐɔɘɚɏɚ ɗɔɛɚ-

ɌɝɛɔɜɌɞɌ ɓɌ ɚɐəɟ ɛɜɚɢɑɐɟɜɟ ɎɌɜɨɔɜɟɑɞ Ɏ ɛɜɑɐɑ-

ɗɌɡ ɚɞ 20 ɐɚ 250 ɘɗ ɔɝɡɚɐɫ ɔɓ ɑɘɖɚɝɞɔ ɜɑɢɔɛɔ-

ɑəɞəɚɕ ɓɚəɧ. ȮɝɑɏɐɌ ɚɍɗɌɝɞɨ ɎɎɑɐɑəɔɫ ɚɏɜɌəɔ-

ɣɔɎɌɑɞɝɫ ɛɚɐɖɚɒəɚ-ɒɔɜɚɎɚɕ ɖɗɑɞɣɌɞɖɚɕ. 

ȼɑɓɟɗɨɞɌɞɧ ɔɝɝɗɑɐɚɎɌəɔɫ. 

Ⱥɍɦɑɘ ɒɔɜɚɎɧɡ ɌɟɞɚɞɜɌəɝɛɗɌəɞɌɞɚɎ, ɎɎɚ-

ɐɔɘɧɡ ɓɌ ɚɐəɟ ɛɜɚɢɑɐɟɜɟ Ɏ ȯɜɟɛɛɑ çȬè Ɏ ɝɜɑɐ-

əɑɘ ɝɚɝɞɌɎɔɗ 88,7 ɘɗ (ɐɔɌɛɌɓɚə 20 ɘɗ ɐɚ 155 ɘɗ 

Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɝɞɑɛɑəɔ ɖɚəɞɟɜəɚɕ ɐɑɠɚɜɘɌ-

ɢɔɔ Ɏ ɚɍɗɌɝɞɔ ɘɚɗɚɣəɧɡ ɒɑɗɑɓ). Ƚɜɑɐəɔɕ ɛɑɜɔ-

ɚɐ əɌɍɗɪɐɑəɔɕ Ɏ ɐɌəəɚɕ ɏɜɟɛɛɑ ɝɚɝɞɌɎɔɗ 12 

ɘɑɝɫɢɑɎ (ɐɔɌɛɌɓɚə ɚɞ 6 ɐɚ 24 ɘɑɝɫɢɑɎ). ȴɓ ɚɍ-

ɥɑɏɚ ɖɚɗɔɣɑɝɞɎɌ ɞɜɌəɝɛɗɌəɞɌɢɔɕ ɒɔɜɚɎɚɕ 

ɌɟɞɚɞɖɌəɔ 17 ɛɌɢɔɑəɞɖɌɘ (73,9% əɌɍɗɪɐɑəɔɕ) 

ɍɧɗɚ ɐɚɝɞɌɞɚɣəɚɕ ɗɔɤɨ ɚɐəɚɕ ɛɜɚɢɑɐɟɜɧ, ɛɫɞɔ 

ɛɌɢɔɑəɞɖɌɘ (21,7% əɌɍɗɪɐɑəɔɕ) ɛɚəɌɐɚɍɔɗɔɝɨ 

ɛɚɎɞɚɜəɧɑ ɛɑɜɑɝɌɐɖɔ ɒɔɜɚɎɚɕ ɌɟɞɚɞɖɌəɔ ɝ ɔə-

ɞɑɜɎɌɗɚɘ 3 - 6 ɘɑɝɫɢɌ ɛɚɝɗɑ ɛɑɜɎɚɕ ɛɜɚɢɑɐɟɜɧ.  

Ⱥɐəɚɕ ɛɌɢɔɑəɞɖɑ (4,3% əɌɍɗɪɐɑəɔɕ) ɍɧɗɌ 

əɑɚɍɡɚɐɔɘɌ ɞɜɑɞɨɫ ɛɑɜɑɝɌɐɖɌ ɌɟɞɚɒɔɜɚɎɚɕ 

ɞɖɌəɔ ɝ ɔəɞɑɜɎɌɗɚɘ ɘɑɒɐɟ ɚɛɑɜɌɢɔɫɘɔ 4 ɔ 6 

ɘɑɝɫɢɑɎ ɛɚɝɗɑ ɛɜɑɐɧɐɟɥɔɡ ɞɜɌəɝɛɗɌəɞɌɢɔɕ 

(ɞɌɍɗ. 1, ɜɔɝ. 2). 

Ȯ ɏɜɟɛɛɑ çȭè Ɏ ɝɜɑɐəɑɘ ɍɧɗɚ ɎɎɑɐɑəɚ ɓɌ 

ɚɐəɟ ɛɜɚɢɑɐɟɜɟ 138,3 ɘɗ ɌɟɞɚɒɔɜɚɎɚɕ ɞɖɌəɔ 

(ɐɔɌɛɌɓɚə ɚɞ 30 ɘɗ ɐɚ 250 ɘɗ) Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ 

ɝɞɑɛɑəɔ ɖɚəɞɟɜəɚɕ ɐɑɠɚɜɘɌɢɔɔ; ɖɚɗɔɣɑɝɞɎɚ 

ɛɗɌɓɘɧ, ɚɍɚɏɌɥɑəəɚɕ ɞɜɚɘɍɚɢɔɞɌɘɔ ɔ ɗɑɕɖɚɢɔ-

ɞɌɘɔ, ɞɌɖɒɑ ɎɌɜɨɔɜɚɎɌɗɚ ɚɞ 3 ɐɚ 30 ɘɗ. Ƚɜɑɐ-

əɔɕ ɛɑɜɔɚɐ əɌɍɗɪɐɑəɔɕ Ɏ ɐɌəəɚɕ ɏɜɟɛɛɑ ɝɚɝɞɌ-

Ɏɔɗɚ 12 ɘɑɝɫɢɑɎ (ɐɔɌɛɌɓɚə ɚɞ 6 ɐɚ 24 ɘɑɝɫɢɑɎ).  

ȴɓ ɚɍɥɑɏɚ ɖɚɗɔɣɑɝɞɎɌ Ɏɧɛɚɗəɑəəɧɡ ɞɜɌəɝɛɗɌə-

ɞɌɢɔɕ ɒɔɜɚɎɚɕ ɌɟɞɚɞɖɌəɔ, 22 ɛɌɢɔɑəɞɖɌɘ 

(88%) ɡɎɌɞɔɗɚ ɚɐəɚɕ ɚɛɑɜɌɢɔɔ, ɞɜɑɘ ɛɌɢɔɑəɞ-

ɖɌɘ (12%) ɛɚəɌɐɚɍɔɗɔɝɨ ɛɚɎɞɚɜəɧɑ ɛɑɜɑɝɌɐɖɔ 

ɒɔɜɚɎɚɕ ɌɟɞɚɞɖɌəɔ ɝ ɔəɞɑɜɎɌɗɚɘ 4 ɔ 3 ɘɑɝɫɢɌ 

ɛɚɝɗɑ ɛɑɜɎɚɕ ɛɜɚɢɑɐɟɜɧ (ɞɌɍɗ. 1, ɜɔɝ. 2).    

Ȯ ɞɑɣɑəɔɑ Ɏɝɑɏɚ ɛɑɜɔɚɐɌ ɔɝɝɗɑɐɚɎɌəɔɫ ɟ 

12 ɛɌɢɔɑəɞɚɖ (25%) ɍɧɗɔ ɓɌɜɑɏɔɝɞɜɔɜɚɎɌəɧ ɔ 

ɔɓɟɣɑəɧ ɔɓɘɑəɑəɔɫ ȸȽȶȾ Ɏ ɐɔɌɛɌɓɚəɑ Ɏɜɑɘɑ-

əɔ: ɐɚ ɚɛɑɜɌɢɔɔ, ɣɑɜɑɓ ɐɎɑ əɑɐɑɗɔ, 3 ɔ 6 ɘɑɝɫ-

ɢɑɎ ɛɚɝɗɑ ɚɛɑɜɌɢɔɔ. Ȯ ɔɝɝɗɑɐɚɎɌəɔɔ ɔɓɘɑɜɫɗɔ 

ɚɍɦɑɘ ɘɚɗɚɣəɧɡ ɒɑɗɑɓ Ɏ ɔɝɝɗɑɐɟɑɘɧɕ ɛɑɜɔɚɐ. 

Ƚɜɑɐəɔɕ ɚɍɦɑɘ ɘɫɏɖɔɡ ɞɖɌəɑɕ Ɏ ɚɍɗɌɝɞɔ ɘɚɗɚɣ-

əɧɡ ɒɑɗɑɓ ɐɚ ɛɑɜɑɝɌɐɖɔ ɒɔɜɚɎɧɡ ɌɟɞɚɞɜɌəɝ-

ɛɗɌəɞɌɞɚɎ Ɏ ɏɜɟɛɛɑ Ȭ (n=5; 41,6%)  ɍɑɓ ɐɚɍɌɎɗɑ-

əɔɫ ȬȺȾȷ ɝɚɝɞɌɎɔɗ 763 Ñ 72,35 ɘɗ (ɐɔɌɛɌɓɚə ɚɞ 

690,5 ɐɚ 835,2 ɘɗ), ɣɑɜɑɓ ɐɎɑ əɑɐɑɗɔ ɛɚɝɗɑ ɚɛɑ-

ɜɌɢɔɔ ɚɍɦɑɘ ɘɫɏɖɔɡ ɞɖɌəɑɕ ɓəɌɣɔɞɑɗɨəɚ ɟɎɑɗɔ-

ɣɔɎɌɑɞɝɫ ɔ ɝɚɝɞɌɎɗɫɑɞ Ɏ ɝɜɑɐəɑɘ 813,25 Ñ 97,8 

ɘɗ (ɐɔɌɛɌɓɚə ɚɞ 715,45 ɐɚ 911,05), ɣɑɜɑɓ 3 ɘɑ-

ɝɫɢɌ 794,99  Ñ 88,7 ɘɗ (ɚɞ 706,29 ɐɚ 883,69 ɘɗ) 

ɔ ɣɑɜɑɓ 6 ɘɑɝɫɢɑɎ 781,33  Ñ 85,5 ɘɗ (ɚɞ 695,83 

ɐɚ 866,83) (ɜɔɝ. 3).  

Ȯ ɏɜɟɛɛɑ ȭ (n=7; 58, 3 %) ɘɧ əɌɍɗɪɐɌɗɔ 

ɝɚɎɑɜɤɑəəɚ ɔəɟɪ ɖɌɜɞɔəɟ. Ȱɚ ɚɛɑɜɌɢɔɔ, ɝɜɑɐ-

əɔɕ ɚɍɦɑɘ ɘɫɏɖɔɡ ɞɖɌəɑɕ Ɏ ɚɍɗɌɝɞɔ ɘɚɗɚɣəɧɡ 

ɒɑɗɑɓ ɝɚɝɞɌɎɔɗ ɛɚɜɫɐɖɌ 632,31 Ñ 95,5 ɘɗ (ɚɞ 

536,81 ɐɚ 727,81 ɘɗ), ɣɑɜɑɓ 2 əɑɐɑɗɔ ɛɚɝɗɑ ɛɑ-

ɜɑɝɌɐɖɔ ɒɔɜɚɎɧɡ ɌɟɞɚɞɜɌəɝɛɗɌəɞɌɞɚɎ ɝ ɐɚɍɌɎ-

ɗɑəɔɑɘ ȬȺȾȷ ɍɧɗ ɓɌɠɔɖɝɔɜɚɎɌə ɝɜɑɐəɔɕ ɚɍɦɑɘ, 

ɖɚɞɚɜɧɕ ɝɚɝɞɌɎɗɫɗ 763,82 Ñ  108,6 ɘɗ (Ɏ ɐɔɌɛɌ-

ɓɚəɑ ɚɞ 658,22 ɐɚ 872,12 ɘɗ), ɣɑɜɑɓ  ɞɜɔ ɘɑɝɫɢɌ 

ɝɜɑɐəɔɕ ɚɍɦɑɘ ɝɚɝɞɌɎɔɗ ɚɖɚɗɚ 738,36 Ñ 93,3 ɘɗ 

(645,06 ɐɚ 831,66 ɘɗ), ɣɑɜɑɓ 6 ɘɑɝɫɢɑɎ 736,55 Ñ 

88,7 ɘɗ (ɚɞ 647,85 ɐɚ 825,5 ɘɗ ) (ɜɔɝ. 4).    

Ȯ ɐɌɗɨəɑɕɤɑɘ, ɝɜɌɎəɑəɔɑ əɌɍɗɪɐɑəɔɕ ɛɚ-

ɖɌɓɌɗɚ, ɣɞɚ Ɏ ɞɑɣɑəɔɑ ɤɑɝɞɔ ɘɑɝɫɢɑɎ ɟ ɛɌɢɔɑə-

ɞɚɖ ɏɜɟɛɛɧ ȭ  (ɒɔɜɚɎɧɑ ɌɟɞɚɞɜɌəɝɛɗɌəɞɌɞɧ ɝ 

ɐɚɍɌɎɗɑəɔɑɘ ȬȺȾȷ) ɚɞɘɑɣɑəɚ ɟɝɞɚɕɣɔɎɚɑ ɟɎɑɗɔ-

ɣɑəɔɑ ɚɍɦɑɘɌ ɘɫɏɖɔɡ ɞɖɌəɑɕ, Ɏ ɞɚ Ɏɜɑɘɫ ɖɌɖ ɟ 

ɛɌɢɔɑəɞɚɖ ɏɜɟɛɛɧ Ȭ (ɍɑɓ ɐɚɍɌɎɗɑəɔɫ ȬȺȾȷ) ɣɑ-

ɜɑɓ ɞɜɔ ɘɑɝɫɢɌ ɛɜɚɔɝɡɚɐɔɗɚ ɑɏɚ ɟɘɑəɨɤɑəɔɑ  

(ɜɔɝ. 5). 

Ȼɚɝɗɑ  ɌəɌɗɔɓɌ  ɍɧɗɔ  ɛɚɗɟɣɑəɧ  ɐɌəəɧɑ  
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ȼɔɝ. 1 Ɍ (Fig. 1 Ɍ) 

 

ȼɔɝ. 1 ɍ (Fig. 1 Ɏ) 

 

ȼɔɝ. 1 Ɏ (Fig. 1 ɝ) 

 

ȼɔɝ. 1 ɏ (Fig. 1 d) 

ȼɔɝ. 1. ȸȽȶȾ, ɘɚɗɚɣəɧɑ ɒɑɗɑɓɧ, ɜɑɒɔɘ ɘɫɏɖɚɞɖɌəəɚɏɚ ɚɖəɌ. 

Ɍ, ɍ ð 3D ɜɑɖɚəɝɞɜɟɖɢɔɫ, ɝɌɏɔɞɞɌɗɨəɌɫ ɜɑɖɚəɝɞɜɟɖɢɔɫ. ȺɢɑəɖɌ ɚɍɦɑɘɌ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɧ, Ɏ ð ɌɖɝɔɌɗɨəɌɫ ɛɗɚɝ-
ɖɚɝɞɨ, ɔɓɘɑɜɑəɔɑ ɞɚɗɥɔəɧ Ɏɝɑɡ ɝɗɚɑɎ Ɏ ɚɍɗɌɝɞɔ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɧ, ɏ - ɝɌɏɔɞɞɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ. ɔɓɘɑɜɑəɔɑ ɞɚɗ-
ɥɔəɧ Ɏɝɑɡ ɝɗɚɑɎ Ɏ ɚɍɗɌɝɞɔ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɧ. 

Fig. 1. MSCT, breast, soft tissue window.  

a, b ð 3D and sagittal reconstruction, evaluation of the breast volume, Ɏ ð axial reconstruction, measurement of the 

thickness layers in the breast area, ɏ - sagittal reconstruction, measurement of the thickness layers in the breast 

area.         

 

ȼɔɝ. 2 (Fig. 2) 

ȼɔɝ. 2. ȰɔɌɏɜɌɘɘɌ. 

ȶɚɗɔɣɑɝɞɎɚ ɛɑɜɑɝɌɐɚɖ ɒɔɜɚɎɧɡ ɌɟɞɚɞɜɌəɝɛɗɌəɞɌɞɚɎ Ɏ 
ɚɍɗɌɝɞɔ ɘɚɗɚɣəɧɡ ɒɑɗɑɓ Ɏ ɏɜɟɛɛɑ Ȭ ɔ ɏɜɟɛɛɑ ȭ.  

Fig. 2. Diagram.  

The number of fatty autografts transplants in the breast 
area in group A and group B.   
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ȾɌɍɗɔɢɌ ʈ1. ȽɜɌɎəɔɞɑɗɨəɌɫ ɞɌɍɗɔɢɌ ɏɜɟɛɛɧ Ȭ ɔ ȭ. 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʛʨʫʧʧ ɻʨʫʧʧʘ çɸè ʞʠʨʦʚʳʝ ʘʫʪʦ-

ʪʨʘʥʩʧʣʘʥʪʘʪʳ ʙʝʟ ɸʆʊʃ 

ɻʨʫʧʧʘ çɹè ʞʠʨʦʚʳʝ ʘʫʪʦʪʨʘʩ-

ʧʣʘʥʪʘʪʳ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ɸʆʊʃ 

ʂʦʣʠʯʝʩʪʚʦ ʧʘʮʠʝʥʪʦʢ 23 25 

ʉʨʝʜʥʠʡ ʦʙʲʝʤ ʚʚʦʜʠʤʳʭ ʪʨʘʥʩ-

ʧʣʘʥʪʘʪʦʚ ʞʠʨʦʚʦʡ ʪʢʘʥʠ 

88,7 ʤʣ 138,3 ʤʣ 

ɼʠʘʧʘʟʦʥ ʚʚʦʜʠʤʳʭ ʞʠʨʦʚʳʭ ʘʫʪʦ-

ʪʨʘʥʩʧʣʘʥʪʘʪʦʚ (ʦʪ ʠ ʜʦ) 

ʦʪ 20 ʜʦ 155 ʤʣ ʦʪ 30 ʜʦ 250 

ʂʦʣʠʯʝʩʪʚʦ ɸʆʊʃ ʚ ʤʣ - ʦʪ 3 ʜʦ 30 (ʚ ʩʨʝʜʥʝʤ 9,3 ʤʣ) 

ʆʜʥʘ ʪʨʘʥʩʧʣʘʥʪʘʮʠʷ 17 ʧʘʮʠʝʥʪʦʢ (73,9%) 22 ʧʘʮʠʝʥʪʢʠ (88%) 

ɼʚʝ ʪʨʘʥʩʧʣʘʥʪʘʮʠʠ 5 ʧʘʮʠʝʥʪʦʢ (21,7%) 3 ʧʘʮʠʝʥʪʢʠ (12
) 

ʊʨʠ ʪʨʘʥʩʧʣʘʥʪʘʮʠʠ  1 ʧʘʮʠʝʥʪʢʘ (4,3%) -    
 

 

ȼɔɝ. 3 (Fig. 3) 

ȼɔɝ. 3. ȰɔɌɏɜɌɘɘɌ. 

ȼɑɓɟɗɨɞɌɞɧ ɔɓɘɑəɑəɔɑ ɚɍɦɑɘɌ ɘɫɏɖɔɡ ɞɖɌəɑɕ Ɏ ɚɍɗɌ-
ɝɞɔ ɘɚɗɚɣəɧɡ ɒɑɗɑɓ Ɏ ɏɜɟɛɛɑ Ȭ (ɍɑɓ ɐɚɍɌɎɗɑəɔɫ ȬȺȾȷ) 
ɐɚ ɛɑɜɑɝɌɐɖɔ ɒɔɜɚɎɧɡ ɌɟɞɚɞɜɌəɝɛɗɌəɞɌɞɚɎ, ɣɑɜɑɓ ɐɎɑ 
əɑɐɑɗɔ, 3 ɔ 6 ɘɑɝɫɢɑɎ ɛɚɝɗɑ.  

Fig. 3. Diagram.  

Results of the breast soft tissue volume change in Group 
A (without the addition of AOTL) before the transplant a-
tion of fat autografts in two weeks, after 3 and 6 months.  

 

ȼɔɝ. 4 (Fig. 4) 

ȼɔɝ. 4. ȰɔɌɏɜɌɘɘɌ. 

ȼɑɓɟɗɨɞɌɞɧ ɔɓɘɑəɑəɔɑ ɚɍɦɑɘɌ ɘɫɏɖɔɡ ɞɖɌəɑɕ Ɏ ɚɍɗɌ-
ɝɞɔ ɘɚɗɚɣəɧɡ ɒɑɗɑɓ Ɏ ɏɜɟɛɛɑ ȭ (ɝ ɐɚɍɌɎɗɑəɔɑɘ ȬȺȾȷ) 
ɐɚ ɛɑɜɑɝɌɐɖɔ ɒɔɜɚɎɧɡ ɌɟɞɚɞɜɌəɝɛɗɌəɞɌɞɚɎ, ɣɑɜɑɓ ɐɎɑ 
əɑɐɑɗɔ, 1, 3 ɔ 6 ɘɑɝɫɢɑɎ ɛɚɝɗɑ.  

Fig. 4. Diagram.  

Results of the breast soft tissue volume change in Group 
B (with the AOTL) before the transplantation of fat aut o-
grafts in two weeks, after 3 and 6 months.     

 

ȼɔɝ. 5 (Fig. 5) 

ȼɔɝ. 5. ȰɔɌɏɜɌɘɘɌ. 

ȰɔəɌɘɔɖɌ ɔɓɘɑəɑəɔɫ ɚɍɦɑɘɚɎ ɘɫɏɖɔɡ ɞɖɌəɑɕ Ɏ ɚɍɗɌ-
ɝɞɔ ɘɚɗɚɣəɧɡ ɒɑɗɑɓ ɏɜɟɛɛɧ Ȭ ɔ ɏɜɟɛɛɧ ȭ ɛɚ ɐɌəəɧɘ 
ȸȽȶȾ. 

Fig. 5. Diagram.  

Dyna mics of changes in breast soft tissue volumes in 
group A and group B according to MSCT data.    
























































































































































































































































































