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Ȱɚɜɚɏɔɑ ɐɜɟɓɨɫ, ɖɚɗɗɑɏɔ! 

 

Ȼɑɜɑɐ ɎɌɘɔ ɛɑɜɎɧɕ Ɏɧɛɟɝɖ əɌɤɑɏɚ ɒɟɜəɌɗɌ ɓɌ ɩɞɚɞ ɏɚɐ. ɉɞɚɞ 

əɚɘɑɜ Ɏɧɡɚɐɔɞ Ɏ əɑɚɍɧɣəɚɑ Ɏɜɑɘɫ, Ɏ ɜɌɓɏɌɜ ɛɌəɐɑɘɔɔ COVID-19. 

ȭɚɗɨɤɔəɝɞɎɚ ɜɑəɞɏɑəɚɗɚɏɚɎ ɔ ɜɑəɞɏɑəɚɗɌɍɚɜɌəɞɚɎ ɌɖɞɔɎəɚ ɔ ɝ 

ɚɣɑəɨ ɍɚɗɨɤɚɕ əɌɏɜɟɓɖɚɕ ɜɌɍɚɞɌɪɞ Ɏ ɔəɠɑɖɢɔɚəəɧɡ ɍɚɗɨəɔɢɌɡ ɔ 

ɚɞɐɑɗɑəɔɫɡ, ɛɑɜɑɚɍɚɜɟɐɚɎɌəəɧɡ ɔɓ ɘəɚɏɚɛɜɚɠɔɗɨəɧɡ ɍɚɗɨəɔɢ ɔ 

ȹȴȴ. ȰɌəəɧɑ, ɛɚɗɟɣɌɑɘɧɑ ɛɜɔ ɖɗɌɝɝɔɣɑɝɖɚɘ ɜɑəɞɏɑəɚɎɝɖɚɘ ɔɝɝɗɑ-

ɐɚɎɌəɔɔ ɔ, ɚɝɚɍɑəəɚ, ɛɜɔ ȶȾ, ɛɚɓɎɚɗɫɪɞ ɚɖɌɓɧɎɌɞɨ ɛɚɘɚɥɨ ɛɌɢɔɑə-

ɞɌɘ əɌ ɜɌəəɑɕ ɝɞɌɐɔɔ. Ȯ ɩɞɚɕ ɝɎɫɓɔ Ɏ əɚɘɑɜɑ ɘɧ ɛɜɑɐɝɞɌɎɗɫɑɘ ɛɑɜ-

Ɏɧɑ ɚɍɚɍɥɌɪɥɔɑ ɘɌɞɑɜɔɌɗɧ ɛɚ ɐɔɌɏəɚɝɞɔɖɑ COVID-

ɌɝɝɚɢɔɔɜɚɎɌəəɧɡ ɛəɑɎɘɚəɔɕ. ȹɌɐɑɑɘɝɫ, ɣɞɚ ɩɞɔ ɘɌɞɑɜɔɌɗɧ ɛɚɘɚ-

ɏɟɞ əɌɤɔɘ ɖɚɗɗɑɏɌɘ əɌ ɘɑɝɞɌɡ! 

ȶɚəɑɣəɚ, Ɏ əɚɘɑɜɑ ɛɜɑɐɝɞɌɎɗɑəɧ əɌɟɣəɧɑ ɝɞɌɞɨɔ, ɝɗɟɣɌɔ ɔɓ 

ɛɜɌɖɞɔɖɔ, ɚɍɓɚɜɧ ɔ ɗɑɖɢɔɫ ɔɓ ɜɌɓɗɔɣəɧɡ ɜɌɓɐɑɗɚɎ ɗɟɣɑɎɚɔ↑ ɐɔɌɏəɚ-

ɝɞɔɖɔ. 

ȲɑɗɌɪ ɖɚɗɗɑɏɌɘ ɔ Ɏɝɑɘ, ɝɎɫɓɌəəɧɘ ɝ ɍɚɜɨɍɚɕ ɝ ɛɌəɐɑɘɔɑɕ, 

ɓɐɚɜɚɎɨɫ, ɡɚɜɚɤɑɏɚ əɌɝɞɜɚɑəɔɫ ɔ ɞɎɚɜɣɑɝɖɔɡ ɟɝɛɑɡɚɎ əɌ ɍɗɌɏɚ 

əɌɤɔɡ ɛɌɢɔɑəɞɚɎ!   

Ƚɑɏɚɐəɫ ɗɟɣɑɎɌɫ ɐɔɌɏəɚɝɞɔɖɌ ɚɝɚɍɚ ɓəɌɣɔɘɌ ɐɗɫ Ɏɝɑɕ ɖɗɔəɔ-

ɣɑɝɖɚɕ ɘɑɐɔɢɔəɧ! 

 

ȯɗɌɎəɧɕ ɜɑɐɌɖɞɚɜ  

ȬɖɌɐɑɘɔɖ ȼȬȹ Ƚ.ȶ. ȾɑɜəɚɎɚɕ 
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COVID-19: ȻȱȼȮɇȱ ȼȱȳȿȷɈȾȬȾɇ ȷȿɃȱȮȺȵ ȰȴȬȯȹȺȽȾȴȶȴ  

Ȯ ȺȾȮȱȾȱ ȹȬ ȹȺȮɇȵ ȮɇȳȺȮ 

 

ȾɑɜəɚɎɚɕ Ƚ.ȶ., ȽɑɜɚɎɌ ȹ.Ƚ., ȭɑɗɫɑɎ Ȭ.Ƚ., ȭɑɗɫɑɎɌ ȶ.Ȭ. 

 
OVID -19 ɔɗɔ Coronavirus disease-19 ð ɩɞɚ ɚɝɞɜɚɑ ɔəɠɑɖɢɔɚəəɚɑ ɓɌɍɚɗɑɎɌəɔɑ, 

ɎɧɓɧɎɌɑɘɚɑ ɖɚɜɚəɌɎɔɜɟɝɚɘ SARS-Cov-2 (Severe Ac ute Respiratory Syndrome 

CoronaVirus 2). ȮɛɑɜɎɧɑ ɎɧɫɎɗɑəəɧɕ Ɏ ɏ. ȿɡɌəɨ, ȶȹȼ Ɏ ɐɑɖɌɍɜɑ 2019 ɏɚɐɌ, 

COVID -19 ɤɔɜɚɖɚ ɜɌɝɛɜɚɝɞɜɌəɔɗɝɫ ɓɌ ɛɜɑɐɑɗɧ ȶɔɞɌɫ. ȮɧɝɚɖɌɫ ɖɚəɞɌɏɔɚɓ-

əɚɝɞɨ ɓɌɍɚɗɑɎɌəɔɫ, ɞɫɒɑɗɚɑ ɖɗɔəɔɣɑɝɖɚɑ ɞɑɣɑəɔɑ ɔ ɛɚɎɧɤɑəəɧɕ ɜɔɝɖ ɜɌɓɎɔɞɔɫ ɚɝɗɚɒ-

əɑəɔɕ, ɛɜɔɎɚɐɫɥɔɡ ɖ ɗɑɞɌɗɨəɚɘɟ ɔɝɡɚɐɟ ð Ɏɝɑ ɩɞɚ ɚɛɜɑɐɑɗɫɑɞ COVID-19 ɖɌɖ əɌɔɍɚɗɑɑ 

ɌɖɞɟɌɗɨəɟɪ ɛɜɚɍɗɑɘɟ ɘɔɜɚɎɚɏɚ ɘɑɐɔɢɔəɝɖɚɏɚ ɝɚɚɍɥɑɝɞɎɌ.  

Ⱥɞɐɑɗɨəɚɏɚ ɎəɔɘɌəɔɫ ɓɌɝɗɟɒɔɎɌɑɞ ɝɑɏɚɐəɫ əɑ ɞɚɗɨɖɚ ɖɗɔəɔɣɑɝɖɌɫ, ɗɌɍɚɜɌɞɚɜ-

əɌɫ, əɚ ɔ ɗɟɣɑɎɌɫ ɐɔɌɏəɚɝɞɔɖɌ ɛɜɚɫɎɗɑəɔɕ ɗɑɏɚɣəɚɕ ɛɌɞɚɗɚɏɔɔ ɛɜɔ COVID-19. ȰɌəəɧɕ 

əɌɟɣəɧɕ ɚɍɓɚɜ əɌɛɜɌɎɗɑə əɌ ɚɝɎɑɥɑəɔɑ əɌɔɍɚɗɑɑ ɎɌɒəɧɡ ɖɜɔɞɑɜɔɑɎ ɜɑəɞɏɑəɚɗɚɏɔɣɑ-

ɝɖɚɕ ɔ ȶȾ-ɐɔɌɏəɚɝɞɔɖɔ ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ ɔɓɘɑəɑəɔɕ ɗɑɏɖɔɡ ɟ ɛɌɢɔɑəɞɚɎ ɝ COVID-19 ɛɚ 

ɐɌəəɧɘ ɚɞɑɣɑɝɞɎɑəəɧɡ ɔ ɓɌɜɟɍɑɒəɧɡ ɌɎɞɚɜɚɎ. 

 

ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: COVID -19, ɖɚɜɚəɌɎɔɜɟɝ, ɎɔɜɟɝəɌɫ ɛəɑɎɘɚəɔɫ, ȶȾ ɗɑɏɖɔɡ. 

 

ȶɚəɞɌɖɞəɧɕ ɌɎɞɚɜ: ȭɑɗɫɑɎ Ȭ.Ƚ., e-mail: as-belyaev@inbox.ru  

 

Ȱɗɫ ɢɔɞɔɜɚɎɌəɔɫ: ȾɑɜəɚɎɚɕ Ƚ.ȶ., ȽɑɜɚɎɌ ȹ.Ƚ., ȭɑɗɫɑɎ Ȭ.Ƚ., ȭɑɗɫɑɎɌ ȶ.Ȭ. COVID-

19: ɛɑɜɎɧɑ ɜɑɓɟɗɨɞɌɞɧ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ Ɏ ɚɞɎɑɞɑ əɌ əɚɎɧɕ ɎɧɓɚɎ. REJR 2020; 

10 (1):8-15 . DOI:10.21569/2222 -7415 -2020-10-1-8-15 .  
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COVID-19: FIRST RESULTS OF RADIOLOGY IN RESPONSE TO A NEW CHALLENGE 

 

Ternovoy S.K., Serova N.S., Belyaev A.S., Belyaeva K. A. 
 

OVID -19 or Coronavirus disease -19 is an acute infectious disease caused by the 

SARS-Cov-2 coronavirus (Severe Acute Respiratory Syndrome CoronaVirus 2). 

First identified in Wuhan, China in December 2019, COVID -19 has spread widely 

beyond  China. High contagiousness of the disease, severe clinical course and increased risk 

of complications leading to death ð all this defines COVID -19 as the most urgent pro blem of 

the world medical community.  

Special attention should be paid not only to the clinical, laboratory, but also to the 

radiological diagnosis of manifestations of pulmonary pathology in COVID -19. This scientific 

review is aimed at highlighting the most important criteria for x -ray and CT diagnostics of 

pathological lung changes in pati ents with COVID -19 according to Russian and foreign a u-

thors.   
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ɚɜɚəɌɎɔɜɟɝɧ ɤɔɜɚɖɚ ɔɓɎɑɝɞəɧ Ɏɚ 

Ɏɝɑɘ ɘɔɜɑ ɍɚɗɨɤɔɘ ɛɜɑɐɝɞɌɎɔɞɑɗɨ-

ɝɞɎɚɘ Ɏɚɓɍɟɐɔɞɑɗɑɕ ɜɌɓɗɔɣəɧɡ ɩɛɔɐɑ-

ɘɔɚɗɚɏɔɣɑɝɖɔ ɓəɌɣɔɘɧɡ ɔəɠɑɖɢɔɚə-

əɧɡ ɓɌɍɚɗɑɎɌəɔɕ. ȳɌ ɛɚɝɗɑɐəɔɑ ɐɎɌ 

ɐɑɝɫɞɔɗɑɞɔɫ əɌɔɍɚɗɑɑ ɔɓɎɑɝɞəɧɘɔ ɝɞɌɗɔ SARS-

CoV (Severe acute respiratory syndrome - related 

coronavirus), ɩɛɔɐɑɘɔɫ ɖɚɞɚɜɚɏɚ ɎɚɓəɔɖɗɌ Ɏ 

2002 ɏɚɐɟ Ɏ ȶɔɞɌɑ, Ɍ ɞɌɖɒɑ MERS-Cov (Middle 

East respiratory syndrome - related coronavirus), 

ɛɚɗɟɣɔɎɤɔɕ Ɏ ɛɚɝɗɑɐɝɞɎɔɔ əɌɓɎɌəɔɑ çɍɗɔɒəɑ-

Ɏɚɝɞɚɣəɧɕ ɜɑɝɛɔɜɌɞɚɜəɧɕ ɝɔəɐɜɚɘè Ɏ 2013 ɏɚ-

ɐɟ [1, 2, 3]. ȺɍɌ ɩɞɔɡ ɎɔɜɟɝɌ ɛɜɚɐɑɘɚəɝɞɜɔɜɚɎɌ-

ɗɔ əɌɗɔɣɔɑ ɚɍɥɔɡ ɣɑɜɞ Ɏ ɛɟɞɔ ɛɑɜɑɐɌɣɔ ɔəɠɑɖ-

ɢɔɔ ɔ ɛɜɑɔɘɟɥɑɝɞɎɑəəɚɘ ɛɚɜɌɒɑəɔɔ əɔɒəɔɡ 

ɐɧɡɌɞɑɗɨəɧɡ ɛɟɞɑɕ [2].  

 ȴəɠɑɖɢɔɫ COVID-19, ɎɧɫɎɗɑəəɌɫ Ɏ ɐɑ-

ɖɌɍɜɑ 2019 ɏɚɐɌ Ɏ ȶȹȼ, ɝɞɌɗɌ əɌɔɍɚɗɑɑ ɘɌɝ-

ɤɞɌɍəɚɕ ɝɜɑɐɔ Ɏɝɑɡ ɜɌəɑɑ ɎɚɓəɔɖɌɪɥɔɡ ɩɛɔ-

ɐɑɘɔɕ ɖɚɜɚəɌɎɔɜɟɝəɧɡ ɔəɠɑɖɢɔɕ ɔ ɍɧɝɞɜɚ 

ɛɜɔɚɍɜɑɗɌ ɛɌəɐɑɘɔɣɑɝɖɚɑ ɓəɌɣɑəɔɑ [1, 4]. Ȯɝɑɏɚ 

ɓɌ ɛɌɜɟ ɘɑɝɫɢɑɎ ɣɔɝɗɚ ɛɌɢɔɑəɞɚɎ ɝ COVID-19 

ɛɜɑɎɧɝɔɗɚ ɚɞɘɑɞɖɟ Ɏ 1 ɘɔɗɗɔɚə ɣɑɗɚɎɑɖ ɛɚ Ɏɝɑ-

ɘɟ ɘɔɜɟ (ɛɚ ɝɚɝɞɚɫəɔɪ əɌ 03.04.2020) ɔ ɛɜɚ-

ɐɚɗɒɌɑɞ ɜɌɝɞɔ [4]. ȽɞɌɞɔɝɞɔɖɌ ɛɚɖɌɓɧɎɌɑɞ, ɣɞɚ 

ɞɑɘɛɧ ɜɚɝɞɌ ɓɌɍɚɗɑɎɤɔɡ ɟɝɖɚɜɫɪɞɝɫ ɝ ɖɌɒɐɧɘ 

ɐəɑɘ. ȮɧɝɚɖɌɫ ɝɞɑɛɑəɨ Ɏɔɜɟɗɑəɞəɚɝɞɔ SARS-

CoV-2 ɚɛɜɑɐɑɗɫɑɞ ɓəɌɣɔɘɚɝɞɨ ɍɑɝɛɜɑɢɑɐɑəɞəɧɡ 

ɝɌəɔɞɌɜəɚ-ɩɛɔɐɑɘɔɚɗɚɏɔɣɑɝɖɔɡ ɘɑɜ, ɛɜɔəɔɘɌ-

ɑɘɧɡ Ɏɚ Ɏɝɑɡ ɝɞɜɌəɌɡ, ɝɞɚɗɖəɟɎɤɔɡɝɫ ɝ ɔəɠɑɖ-

ɢɔɑɕ [5]. 

ȶɗɔəɔɣɑɝɖɌɫ ɝɔɘɛɞɚɘɌɞɔɖɌ ɟ ɍɚɗɨɤɔə-

ɝɞɎɌ ɛɌɢɔɑəɞɚɎ ɎɖɗɪɣɌɗɌ ɛɜɔɓəɌɖɔ ɛɚɜɌɒɑəɔɫ 

əɔɒəɔɡ ɐɧɡɌɞɑɗɨəɧɡ ɛɟɞɑɕ ɝ ɗɔɡɚɜɌɐɖɚɕ, ɝɟ-

ɡɔɘ ɖɌɤɗɑɘ ɔ ɚɐɧɤɖɚɕ [3, 6]. ȶɜɚɘɑ ɞɚɏɚ, ɜɫɐ 

ɌɎɞɚɜɚɎ ɚɛɔɝɧɎɌɑɞ ɛɜɚɫɎɗɑəɔɑ əɌɜɟɤɑəɔɕ ɝɚ 

ɝɞɚɜɚəɧ ɒɑɗɟɐɚɣəɚ-ɖɔɤɑɣəɚɏɚ ɞɜɌɖɞɌ ɟ ɛɌɢɔ-

ɑəɞɚɎ ɝ COVID-19 [6, 7]. ȾɌɖɒɑ ɚɞɘɑɣɑəɚ əɌɗɔ-

ɣɔɑ ɘɔɌɗɏɔɔ, ɛɚɎɧɤɑəəɚɕ ɟɞɚɘɗɫɑɘɚɝɞɔ ɔ ɏɚ-

ɗɚɎəɚɕ ɍɚɗɔ [8]. ȹɌɗɔɣɔɑ ɟ ɜɫɐɌ ɛɌɢɔɑəɞɚɎ ɝ 

COVID -19 əɑɎɜɚɗɚɏɔɣɑɝɖɔɡ ɝɔɘɛɞɚɘɚɎ, ɣɞɚ ɘɚ-

ɒɑɞ ɟɖɌɓɧɎɌɞɨ əɌ ɞɜɚɛɔɓɘ ɎɔɜɟɝɌ ɖ ɖɗɑɞɖɌɘ 

əɑɜɎəɚɕ ɞɖɌəɔ [9]. 

ȷɌɍɚɜɌɞɚɜəɌɫ ɔ ɗɟɣɑɎɌɫ ɐɔɌɏəɚɝɞɔɖɌ ɫɎ-

ɗɫɪɞɝɫ ɚɝəɚɎəɧɘɔ ɓɎɑəɨɫɘɔ Ɏ ɚɛɜɑɐɑɗɑəɔɔ ɐɔ-

ɌɏəɚɓɌ COVID-19 [3]. Ȯ ɖɌɣɑɝɞɎɑ ɚɝəɚɎəɚɏɚ ɔə-

ɝɞɜɟɘɑəɞɌ ɗɌɍɚɜɌɞɚɜəɚɏɚ ɛɚɐɞɎɑɜɒɐɑəɔɫ əɌɗɔ-

ɣɔɫ ɎɔɜɟɝɌ ɟ ɛɌɢɔɑəɞɚɎ ɔɝɛɚɗɨɓɟɑɞɝɫ Ȼɂȼ ɐɗɫ 

ɎɧɫɎɗɑəɔɫ ȼȹȶ SARS-CoV-2: ɐɗɫ ɌəɌɗɔɓɌ ɛɜɚ-

ɔɓɎɚɐɔɞɝɫ ɘɌɓɚɖ ɔɓ əɚɝɌ, əɚɝɚɏɗɚɞɖɔ ɔ/ɔɗɔ ɜɚ-

ɞɚɏɗɚɞɖɔ [8].  

ȷɟɣɑɎɌɫ ɐɔɌɏəɚɝɞɔɖɌ. 

ȷɟɣɑɎɌɫ ɐɔɌɏəɚɝɞɔɖɌ ɗɑɏɚɣəɧɡ ɛɜɚɫɎɗɑ-

əɔɕ COVID-19 ɛɜɚɎɚɐɔɞɝɫ ɝ ɛɚɘɚɥɨɪ ɐɎɟɡ ɚɝ-

əɚɎəɧɡ ɘɑɞɚɐɚɎ ð ɜɑəɞɏɑəɚɏɜɌɠɔɔ ɔ ɖɚɘɛɨɪ-

ɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ (ȶȾ) ɚɜɏɌəɚɎ  ɏɜɟɐəɚɕ  ɖɗɑɞ- 

ȶ 

 

ȼɔɝ. 1 Ɍ (Fig. 1 Ɍ) 

 

ȼɔɝ. 1 ɍ (Fig. 1 b) 

 

ȼɔɝ. 1 Ɏ (Fig. 1 ɝ) 

ȼɔɝ. 1.      ȼɑəɞɏɑəɚɏɜɌɠɔɫ Ⱥȯȶ, ɛɜɫɘɌɫ ɛɜɚɑɖɢɔɫ. 

ȻɌɢɔɑəɞ, 55 ɗɑɞ. 6 ɐəɑɕ ɞɑɘɛɑɜɌɞɟɜɌ, əɌɜɌɝɞɌɪɥɌɫ ɚɐɧɤɖɌ* 

Ɍ ð ȸɟɗɨɞɔɠɚɖɌɗɨəɧɑ ɝɗɔɎəɧɑ ɓɌɞɑɘəɑəɔɫ Ɏ ɝɜɑɐəɑɕ ɐɚɗɑ ɛɜɌɎɚɏɚ ɗɑɏɖɚɏɚ ɔ əɔɒəɑɕ ɐɚɗɑ ɗɑɎɚɏɚ ɗɑɏɖɚɏɚ. 

ɍ ð ɝəɔɘɚɖ Ɏ ɟɝɗɚɎɔɫɡ ȺȴȾ. ȻɜɚɏɜɑɝɝɔɜɚɎɌəɔɑ Ɏ Ɏɑɜɡəɪɪ ɐɚɗɪ ɛɜɌɎɚɏɚ ɔ əɔɒəɪɪ ɐɚɗɪ ɗɑɎɚɏɚ ɗɑɏɖɚɏɚ Ɏ 

Ɏɔɐɑ ɟɣɌɝɞɖɚɎ ɔəɞɑɜɝɞɔɢɔɌɗɨəɚɏɚ ɓɌɞɑɘəɑəɔɫ. 

Ɏ ð ɛɜɚɢɑɝɝ ɜɌɓɜɑɤɑəɔɫ ɎɚɝɛɌɗɔɞɑɗɨəɧɡ ɔɓɘɑəɑəɔɕ Ɏ ɚɍɚɔɡ ɗɑɏɖɔɡ ɣɑɜɑɓ 7 ɐəɑɕ. 

Fig. 1.   Chest radiography, plain view.  

Patient, 55 years old. 6 days temperature, increasing shortness of breath*  

a - Multifocal darkening in the middle lobe of the right lung and the low er lobe of the left lung.  

b - ICU conditions. Progression to the upper lobe of the right and lower lobe of the left lung as interstitial darke n-

ing areas.  

c - resolving inflammatory changes in both lungs after 7 days.  

* https://radiopaedia.org/cases/covid -19-pneumonia -24?lang=us  
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ɖɔ [3,7-11]. ȼɑɓɟɗɨɞɌɞɧ ɎɔɓɟɌɗɔɓɌɢɔɔ ɎɌɜɨɔɜɟ-

ɪɞ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɎɚɓɜɌɝɞɌ ɛɌɢɔɑəɞɌ, ɑɏɚ 

ɔɘɘɟəɚɗɚɏɔɣɑɝɖɚɕ ɜɑɌɖɞɔɎəɚɝɞɔ, ɝɞɌɐɔɔ ɓɌɍɚ-

ɗɑɎɌəɔɫ Ɏɚ Ɏɜɑɘɫ ɔɝɝɗɑɐɚɎɌəɔɫ, ɞɑɜɌɛɔɔ ɔ ɐɜ. 

[9].  

Zhe Xu , Lei Shi , Yijin  Wang  et. al . (2020) 

ɚɛɔɝɧɎɌɪɞ, ɣɞɚ ɟ 50-ɞɔ ɗɑɞəɑɏɚ ɛɌɢɔɑəɞɌ ɝ 

ɖɗɌɝɝɔɣɑɝɖɚɕ ɝɔɘɛɞɚɘɌɞɔɖɚɕ COVID-19 (ɞɑɘɛɑ-

ɜɌɞɟɜɌ, ɖɌɤɑɗɨ, ɚɐɧɤɖɌ), ɖɚɞɚɜɧɕ ɛɚɝɑɥɌɗ ɏ. 

ȿɡɌəɨ əɑɓɌɐɚɗɏɚ ɐɚ ɔɝɝɗɑɐɚɎɌəɔɫ, əɌ ɜɑəɞɏɑəɚ-

ɏɜɌɘɘɑ Ⱥȯȶ ɚɞɘɑɣɌɪɞɝɫ ɘəɚɒɑɝɞɎɑəəɧɑ ɐɎɟ-

ɝɞɚɜɚəəɔɑ ɛɚɜɌɒɑəɔɫ Ɏ Ɏɔɐɑ ɛɫɞəɔɝɞɧɡ əɑɚɐ-

əɚɜɚɐəɧɡ ɞɑəɑɕ Ɏ ɚɍɚɔɡ ɗɑɏɖɔɡ [12]. Ƚ ɛɚɘɚɥɨɪ 

ɜɑəɞɏɑəɚɏɜɌɠɔɔ ɚɝɟɥɑɝɞɎɗɫɗɝɫ ɖɚəɞɜɚɗɨ ɛɜɚ-

ɏɜɑɝɝɔɜɚɎɌəɔɫ ɛəɑɎɘɚəɔɔ. ȺɞɑɣɑɝɞɎɑəəɧɑ ɌɎ-

ɞɚɜɧ ɞɌɖɒɑ ɝɡɚɐɫɞɝɫ Ɏɚ ɘəɑəɔɔ, ɣɞɚ ɛɜɔ ɜɑəɞ-

ɏɑəɚɏɜɌɠɔɔ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ ɚɛɜɑɐɑɗɫɪɞɝɫ ɐɎɟ-

ɝɞɚɜɚəəɔɑ ɝɗɔɎəɧɑ ɔəɠɔɗɨɞɜɌɞɔɎəɧɑ ɓɌɞɑɘəɑ-

əɔɫ, ɖɚɞɚɜɧɑ ɣɌɥɑ ɗɚɖɌɗɔɓɟɪɞɝɫ Ɏ ɍɌɓɌɗɨəɧɡ 

ɚɞɐɑɗɌɡ ɗɑɏɖɔɡ [8].  

ȼɑəɞɏɑəɚɏɜɌɠɔɪ Ⱥȯȶ ɛɜɔ COVID-19 ɜɑɖɚ-

ɘɑəɐɚɎɌəɚ ɔɝɛɚɗɨɓɚɎɌɞɨ Ɏ ɚɞɐɑɗɑəɔɔ ɔəɞɑəɝɔɎ-

əɚɕ ɞɑɜɌɛɔɔ ɐɗɫ ɑɒɑɐəɑɎəɚɏɚ ɖɚəɞɜɚɗɫ ɝɞɌɞɟɝɌ 

ɛɌɢɔɑəɞɚɎ Ɏ ɖɜɔɞɔɣɑɝɖɚɘ ɝɚɝɞɚɫəɔɔ (ȼɔɝ.1,2) 

[13].  

ȼɌɓɟɘɑɑɞɝɫ, ɛɜɔ ɛɚɐɚɍəɚɘ ɞɑɣɑəɔɔ ɓɌɍɚ-

ɗɑɎɌəɔɫ əɑɚɍɡɚɐɔɘɚ ɔɝɛɚɗɨɓɚɎɌɞɨ ɖɚɘɛɨɪɞɑɜ-

əɟɪ ɞɚɘɚɏɜɌɠɔɪ Ⱥȯȶ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɛɜɔɓəɌɖɌ-

ɘɔ Ɏɔɜɟɝəɚɕ ɛəɑɎɘɚəɔɔ COVID-19 (ȼɔɝ. 3) [3, 

14].  

Ƚɜɑɐɔ ɚɝəɚɎəɧɡ ȶȾ-ɛɜɔɓəɌɖɚɎ Ɏɔɜɟɝəɚɕ 

ɛəɑɎɘɚəɔɔ COVID-19 ɌɎɞɚɜɧ ɚɞɘɑɣɌɪɞ ɔə-

ɠɔɗɨɞɜɌɞɧ ɚɖɜɟɏɗɚɕ ɠɚɜɘɧ ɛɚ ɞɔɛɟ çɘɌɞɚɎɚɏɚ 

ɝɞɑɖɗɌè. ȴəɠɔɗɨɞɜɌɞɧ, Ɏ ɚɝəɚɎəɚɘ, ɔɘɑɪɞ ɛɑ-

ɜɔɠɑɜɔɣɑɝɖɟɪ   ɗɚɖɌɗɔɓɌɢɔɪ.   Ⱥɞɘɑɣɑəɚ,   ɣɞɚ  

 

ȼɔɝ. 2 (Fig. 2) 

ȼɔɝ. 2.  ȼɑəɞɏɑəɚɏɜɌɠɔɫ Ⱥȯȶ, ɛɜɫɘɌɫ ɛɜɚɑɖɢɔɫ.  

ȻɌɢɔɑəɞ, 30 ɗɑɞ. Ⱥɍɥɑɑ əɑɐɚɘɚɏɌəɔɑ ɔ ɗɔɡɚɜɌɐɖɌ 5 

ɐəɑɕ, 2 ɐəɫ ɖɌɤɑɗɨ ɔ ɓɌɞɜɟɐəɑəəɚɑ ɐɧɡɌəɔɑ.* 

ȹɑɏɚɘɚɏɑəəɧɑ ɓɌɞɑɘəɑəɔɫ Ɏ ɚɍɚɔɡ ɗɑɏɖɔɡ, ɝ əɑɣɑɞ-

ɖɔɘɔ ɖɚəɞɟɜɌɘɔ. ȴɓɘɑəɑəɔɫ ɍɚɗɑɑ ɎɧɜɌɒɑəɧ Ɏ 

ɛɜɌɎɚɘ ɗɑɏɖɚɘ. 

Fig. 2.   Chest radiography, plain view.  

Patient, 30 years old. General malaise and fever 5 

days, 2 days cough and shortness of breath*  

Inhomogeneous darkening in both lungs, with indi s-

tinct contours. The changes a re stronger in the right 

lung.  

*https://www.sirm.org/2020/03/21/covid -19 -caso-

59/  

 

ȼɔɝ. 3 (Fig. 3) 

ȼɔɝ. 3.      ȶɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ Ⱥȯȶ, ɌɖɝɔɌɗɨəɌɫ ɛɜɚɑɖɢɔɫ. 

ȻɌɢɔɑəɞɖɌ, 58 ɗɑɞ, ɍɑɓ ɝɔɘɛɞɚɘɚɎ. Ȯ ɚɍɚɔɡ ɗɑɏɖɔɡ, ɛɜɑɔɘɟɥɑɝɞɎɑəəɚ Ɏ ɛɜɌɎɚɘ, ɚɛɜɑɐɑɗɫɑɞɝɫ ɝəɔɒɑəɔɑ ɛɜɚ-

ɓɜɌɣəɚɝɞɔ ɛɚ ɞɔɛɟ çɘɌɞɚɎɚɏɚ ɝɞɑɖɗɌè, ɚɍɟɝɗɚɎɗɑəəɚɑ ɟɛɗɞɚɞəɑəɔɑɘ ɝɑɛɞɌɗɨəɚɏɚ ɔəɞɑɜɝɞɔɢɔɫ ɔ ɣɌɝɞɔɣəɧɘ 

ɓɌɛɚɗəɑəɔɑɘ ɜɑɝɛɔɜɌɞɚɜəɧɡ ɚɞɐɑɗɚɎ Ɏɚɓɐɟɡɚɘ. ȹɌɍɗɪɐɌɑɞɝɫ əɑɍɚɗɨɤɚɑ ɝɖɚɛɗɑəɔɑ ɒɔɐɖɚɝɞɔ Ɏ ɛɗɑɎɜɌɗɨəɧɡ 

ɛɚɗɚɝɞɫɡ. 

Fig. 3.   Chest  co mputed  tomography , axial  view .  

Patient, 58 years old, no symptoms. In both lungs, mainly in the right, a decrease in transparency is determined 

by the type of "ground glass", due to the flattening of the septal interstitial and partial filling of the resp iratory 

parts with air. There is a small accumulation of fluid in the pleural cav ities.  

https://www.sirm.org/2020/03/30/covid -19 -caso-69/  
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ɐɌəəɧɑ ɔɓɘɑəɑəɔɫ ɣɌɝɞɚ ɜɌɝɛɚɗɌɏɌɪɞɝɫ Ɏɐɚɗɨ 

ɍɜɚəɡɚɝɚɝɟɐɔɝɞɧɡ ɛɟɣɖɚɎ [9]. ȶɜɚɘɑ ɞɚɏɚ, ɚɛɜɑ-

ɐɑɗɫɪɞɝɫ ɟɣɌɝɞɖɔ ɖɚəɝɚɗɔɐɌɢɔɔ ɔ ɜɑɞɔɖɟɗɫɜ-

əɧɑ ɔɓɘɑəɑəɔɫ. ȾɔɛɔɣəɌɫ COVID-19 ɛəɑɎɘɚəɔɫ 

ɔɘɑɑɞ ɐɎɟɝɞɚɜɚəəɔɕ ɡɌɜɌɖɞɑɜ, ɝ ɛɜɑɔɘɟɥɑ-

ɝɞɎɑəəɧɘ ɛɚɜɌɒɑəɔɑɘ əɔɒəɔɡ ɐɚɗɑɕ ɗɑɏɖɔɡ 

(ȼɔɝ. 4) [7, 8, 12].  

ȹɑ ɡɌɜɌɖɞɑɜəɧɘɔ ɐɗɫ COVID-19 ɛəɑɎɘɚ-

əɔɔ ɫɎɗɫɪɞɝɫ ɛɚɗɚɝɞəɧɑ ɛɚɜɌɒɑəɔɫ ɗɑɏɖɔɡ, 

Ɏɧɛɚɞɧ ɔ ɗɔɘɠɌɐɑəɚɛɌɞɔɫ [9]. ȾɌɖɒɑ ɚɞɘɑɣɑəɚ, 

ɣɞɚ ɎɧɤɑɚɛɔɝɌəəɧɑ ɔɓɘɑəɑəɔɫ ɘɚɏɟɞ Ɏɚɓəɔ-

ɖɌɞɨ Ɏ ɗɑɏɖɔɡ əɌ ɍɚɗɑɑ ɛɚɓɐəɔɡ ɝɞɌɐɔɫɡ ɛəɑɎ-

ɘɚəɔɔ (ȼɔɝ. 5) [14]. 

ȬɎɞɚɜɧ ɚɞɘɑɣɌɪɞ, ɣɞɚ Ɏ ɐɑɍɪɞɑ ɓɌɍɚɗɑɎɌ-

əɔɫ ɘɚɏɟɞ ɚɞɝɟɞɝɞɎɚɎɌɞɨ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɑ ɔ 

ȶȾ-ɛɜɔɓəɌɖɔ Ɏɔɜɟɝəɚɕ ɛəɑɎɘɚəɔɔ, ɣɞɚ, ɛɜɔ ɝɚ-

ɡɜɌəɑəɔɔ ɝɔɘɛɞɚɘɚɎ, ɞɜɑɍɟɑɞ ɛɚɎɞɚɜəɚɏɚ ɔɝ-

ɝɗɑɐɚɎɌəɔɫ ɣɑɜɑɓ 3-4 ɐəɫ (ȼɔɝ.6) [9]. 

Heshui Shi, Xiaoyu Han, Nanchuan Jiang 

et. al. (2020) ɔɝɝɗɑɐɚɎɌɗɔ 81 ɣɑɗɚɎɑɖɌ ɔ ɝɘɚɏɗɔ 

ɜɌɓɐɑɗɔɞɨ Ɏɝɑɡ ɛɌɢɔɑəɞɚɎ əɌ 4 ɏɜɟɛɛɧ əɌ ɚɝəɚ-

ɎɌəɔɔ Ɏɜɑɘɑəəɚɏɚ ɔəɞɑɜɎɌɗɌ ɘɑɒɐɟ ɛɚɫɎɗɑəɔ-

ɑɘ ɔɓɘɑəɑəɔɕ əɌ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ:  

ɏɜɟɛɛɌ 1 ð ɝɟɍɖɗɔəɔɣɑɝɖɔɑ ɝɗɟɣɌɔ, ɛɜɔ 

ɖɚɞɚɜɧɡ ȶȾ ɎɧɛɚɗəɑəɌ ɐɚ ɛɚɫɎɗɑəɔɫ ɝɔɘɛɞɚɘɚɎ 

- ɞɔɛɔɣəɌɫ ɖɌɜɞɔəɌ ɐɑɘɚəɝɞɜɔɜɚɎɌɗɌ ɚɐəɚɝɞɚ-

ɜɚəəɔɑ ɘɟɗɨɞɔɠɚɖɌɗɨəɧɑ ɟɣɌɝɞɖɔ ɛɚ ɞɔɛɟ çɘɌ-

ɞɚɎɚɏɚ ɝɞɑɖɗɌè. ȿɞɚɗɥɑəɔɫ ɘɑɒɐɚɗɨɖɚɎɧɡ ɛɑɜɑ-

ɏɚɜɚɐɚɖ, ɛɜɔɗɑɏɌɪɥɑɕ ɛɗɑɎɜɧ, Ɍ ɞɌɖɒɑ ɍɜɚəɡɚ-

ɩɖɞɌɓɔɔ, ɛɗɑɎɜɌɗɨəɚɏɚ ɎɧɛɚɞɌ ɔɗɔ ɗɔɘɠɌɌɐɑ-

əɚɛɌɞɔɔ Ɏ ɩɞɚɕ ɏɜɟɛɛɑ əɑ əɌɍɗɪɐɌɗɚɝɨ ɔɗɔ 

ɎɝɞɜɑɣɌɗɚɝɨ ɖɜɌɕəɑ ɜɑɐɖɚ.  

ɏɜɟɛɛɌ 2 ð ȶȾ ɎɧɛɚɗəɑəɌ Ò1 əɑɐɑɗɔ ɛɚɝɗɑ 

ɛɚɫɎɗɑəɔɫ ɝɔɘɛɞɚɘɚɎ ð ɛɚɜɌɒɑəɔɫ ɗɑɏɚɣəɚɕ 

ɞɖɌəɔ əɌ ɞɚɘɚɏɜɌɠɔɔ ɍɧɝɞɜɚ ɛɜɔɚɍɜɑɞɌɗɔ ɐɎɟ-

ɝɞɚɜɚəəɪɪ ɗɚɖɌɗɔɓɌɢɔɪ ɟ ɍɚɗɨɤɔəɝɞɎɌ ɛɌɢɔ-

ɑəɞɚɎ ɔ ɐɔɠɠɟɓəɧɡ ɡɌɜɌɖɞɑɜ ɟɣɌɝɞɖɚɎ çɘɌɞɚɎɚ-

ɏɚ ɝɞɑɖɗɌè. ȿ 5% ɛɌɢɔɑəɞɚɎ ɚɞɘɑɣɌɗɝɫ ɛɗɑɎ-

ɜɌɗɨəɧɕ Ɏɧɛɚɞ, ɗɔɘɠɌɌɐɑəɚɛɌɞɔɫ ð 14%.  

ɏɜɟɛɛɌ 3 ð ȶȾ ɎɧɛɚɗəɑəɌ >1-2 əɑɐɑɗɔ ɛɚ-

ɝɗɑ ɛɚɫɎɗɑəɔɫ ɝɔɘɛɞɚɘɚɎ - ɛɚ ɘɑɜɑ ɛɜɚɏɜɑɝɝɔ-

ɜɚɎɌəɔɫ ɓɌɍɚɗɑɎɌəɔɫ ɔɓɘɑəɑəɔɫ ɛɚ ɞɔɛɟ çɘɌɞɚ-

Ɏɚɏɚ ɝɞɑɖɗɌè ɛɚ-ɛɜɑɒəɑɘɟ ɍɧɗɔ ɛɜɑɚɍɗɌɐɌɪɥɔɘ 

ɛɜɔɓəɌɖɚɘ ɛəɑɎɘɚəɔɔ, ɚɐəɌɖɚ, əɌ ɩɞɚɘ ɩɞɌɛɑ, 

ɌɎɞɚɜɧ ɚɞɘɑɣɌɗɔ ɛɚɫɎɗɑəɔɫ ɛɌɞɞɑɜəɚɎ ɖɚəɝɚ-

ɗɔɐɌɢɔɔ ɟ ɣɌɝɞɔ ɛɌɢɔɑəɞɚɎ (30%). 

ɏɜɟɛɛɌ 4 ð ȶȾ ɎɧɛɚɗəɑəɌ >2-3 əɑɐɑɗɔ ɝɛɟ-

ɝɞɫ ɛɚɫɎɗɑəɔɫ ɝɔɘɛɞɚɘɚɎ ð ɞɌɖɒɑ ɝɚɡɜɌəɫɗɔɝɨ 

ɔɓɘɑəɑəɔɫ ɛɚ ɞɔɛɟ ɘɌɞɚɎɚɏɚ ɝɞɑɖɗɌ, ɚɛɜɑɐɑɗɫ-

ɗɚɝɨ ɟɞɚɗɥɑəɔɑ ɛɜɔɗɑɏɌɪɥɑɕ ɛɗɑɎɜɧ, Ɏɧɛɚɞ ɔ ɟ 

13% ɛɌɢɔɑəɞɚɎ ɚɍəɌɜɟɒɑəɌ ɗɔɘɠɚɌɐɑəɚɛɌɞɔɫ.  

ȬɎɞɚɜɧ ɞɌɖɒɑ ɚɛɔɝɧɎɌɪɞ, ɣɞɚ ɟ ɞɜɑɡ ɛɌ-

ɢɔɑəɞɚɎ ɜɌɓɎɔɗɝɫ ɜɑɝɛɔɜɌɞɚɜəɧɕ ɐɔɝɞɜɑɝɝ-

ɝɔəɐɜɚɘ, ɖɚɞɚɜɧɕ, ɝ ɟɣɑɞɚɘ ɝɚɛɟɞɝɞɎɟɪɥɑɕ ɛɌ-

ɞɚɗɚɏɔɔ (ɞɟɍɑɜɖɟɗɑɓ, ɝɌɡɌɜəɧɕ ɐɔɌɍɑɞ, Ɍɜɞɑɜɔ-

ɌɗɨəɌɫ ɏɔɛɑɜɞɑəɓɔɫ), ɛɜɔɎɑɗ ɖ ɗɑɞɌɗɨəɚɘɟ ɔɝɡɚ-

ɐɟ. Ȯɚ Ɏɝɑɡ ɞɜɑɡ ɝɗɟɣɌɫɡ əɌ ɛɚɝɗɑɐɚɎɌɞɑɗɨəɧɡ 

ȶȾ-ɔɝɝɗɑɐɚɎɌəɔɫɡ ɚɍəɌɜɟɒɑəɚ ɛɜɚɏɜɑɝɝɔɜɚɎɌ-

əɔɑ ɡɌɜɌɖɞɑɜəɚɕ ɐɗɫ ɛəɑɎɘɚəɔɔ COVID-19 ɗɑ-

ɏɚɣəɚɕ ɛɌɞɚɗɚɏɔɔ. 

Ⱥɍɝɟɒɐɑəɔɑ. 

ȶɚɜɚəɌɎɔɜɟɝəɌɫ ɔəɠɑɖɢɔɫ COVID-19 ð 

əɌɝɞɚɫɥɔɕ ɎɧɓɚɎ ɐɗɫ ɣɑɗɚɎɑɣɑɝɞɎɌ əɌ ɛɚɜɚɏɑ 

2020 ɏɚɐɌ. ȹɌɜɫɐɟ ɝ ɖɗɔəɔɣɑɝɖɚɕ ɔ ɗɌɍɚɜɌɞɚɜ-

əɚɕ ɐɔɌɏəɚɝɞɔɖɚɕ ɛɌɞɚɗɚɏɔɔ, ɚɐəɟ ɔɓ Ɏɑɐɟɥɔɡ 

ɜɚɗɑɕ ɓɌəɔɘɌɑɞ ɜɑəɞɏɑə ɔ ȶȾ-ɔɝɝɗɑɐɚɎɌəɔɫ ɚɜ-

ɏɌəɚɎ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ. 

ȼɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɟ ɛɌɢɔ-

ɑəɞɚɎ ɝ ɖɚɜɚəɌɎɔɜɟɝəɚɕ ɔəɠɑɖɢɔɑɕ COVID-19 

əɌ ɛɜɑɐɘɑɞ ɛɚɔɝɖɌ ɗɑɏɚɣəɚɕ ɛɌɞɚɗɚɏɔɔ, ɡɌɜɌɖ-

ɞɑɜəɚɕ ɐɗɫ Ɏɔɜɟɝəɚɕ ɛəɑɎɘɚəɔɔ, ɚɍɗɌɐɌɑɞ əɑ-

ɐɚɝɞɌɞɚɣəɚɕ ɝɛɑɢɔɠɔɣəɚɝɞɨɪ [5, 11]. ȶɗɌɝɝɔɣɑ-

ɝɖɔɑ ɔɝɝɗɑɐɚɎɌəɔɫ Ɏ ɛɜɫɘɚɕ ɔ ɍɚɖɚɎɚɕ ɛɜɚɑɖ-

ɢɔɫɡ ɐɌɪɞ ɛɑɜɎɔɣəɟɪ ɔəɠɚɜɘɌɢɔɪ ɚ ɗɚɖɌɗɔ-

ɓɌɢɔɔ ɔ ɚɍɦɑɘɑ ɛəɑɎɘɚəɔɔ, əɚ əɑ ɟɞɚɣəɫɪɞ 

ɛɜɔɜɚɐɟ ɎɚɝɛɌɗɔɞɑɗɨəɧɡ ɔɓɘɑəɑəɔɕ Ɏ ɗɑɏɖɔɡ 

[7]. ȺɐəɚɎɜɑɘɑəəɚ ɝ ɩɞɔɘ, ɎɧɤɑɚɛɔɝɌəəɧɡ ɡɌ-

ɜɌɖɞɑɜɔɝɞɔɖɔ ɛɌɞɚɗɚɏɔɔ ɔ ɟɐɚɍɝɞɎɚ ɜɑəɞɏɑəɚɗɚ-

ɏɔɣɑɝɖɚɏɚ ɘɑɞɚɐɌ ɚɍɟɝɗɌɎɗɔɎɌɪɞ ɑɏɚ ɤɔɜɚɖɚɑ 

ɛɜɔɘɑəɑəɔɑ Ɏ ɚɢɑəɖɑ ɐɔəɌɘɔɖɔ ɗɑɣɑəɔɫ ɛəɑɎ-

ɘɚəɔɔ COVID-19 ɟ ɛɌɢɔɑəɞɚɎ Ɏ ɚɞɐɑɗɑəɔɔ ɔə-

ɞɑəɝɔɎəɚɕ ɞɑɜɌɛɔɔ [13]. 

ȶɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ ɚɜɏɌəɚɎ ɏɜɟɐ-

əɚɕ  ɖɗɑɞɖɔ  əɌɔɍɚɗɑɑ  ɓəɌɣɔɘɌ  Ɏ   ɚɛɜɑɐɑɗɑəɔɔ  

 

ȼɔɝ. 4 (Fig. 4) 

ȼɔɝ. 4.    ȶɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ Ⱥȯȶ, Ɍɖ-

ɝɔɌɗɨəɌɫ ɛɜɚɑɖɢɔɫ. 

Ƚɔəɐɜɚɘ çɍɟɗɧɒəɚɕ ɘɚɝɞɚɎɚɕè, ɖɚɞɚɜɧɕ ɛɜɑɐɝɞɌɎ-

ɗɫɑɞ ɝɚɍɚɕ ɐɎɟɝɞɚɜɚəəɑɑ ɛɚɜɌɒɑəɔɑ ɗɑɏɖɔɡ ɛɚ ɞɔɛɟ 

çɘɌɞɚɎɚɏɚ ɝɞɑɖɗɌè Ɏ ɝɚɣɑɞɌəɔɔ ɝ ɜɑɞɔɖɟɗɫɜəɧɘ  ɛɌɞ-

ɞɑɜəɚɘ, ɚɍɟɝɗɚɎɗɑəəɧɘ ɟɞɚɗɥɑəɔɑɘ ɘɑɒɐɚɗɨɖɚɎɚɏɚ 

ɔ ɛɌɜɑəɡɔɘɌɞɚɓəɚɏɚ ɔəɞɑɜɝɞɔɢɔɫ ɔɗɔ ɓɌɛɚɗəɑəɔɑɘ 

ɛɌɞɚɗɚɏɔɣɑɝɖɔɘ  

Fig. 4.    Chest computed tomography, axial view.  

"Cobblestone" syndrome, which is a bilateral lung l e-

sion of the "gro und glass" type in combination with a 

reticular pattern caused by thickening of the inte r-

lob u lar and parenchymal interstitial or filling of the 

pathological contents of the air space along the p e-

riphery of the lobes.  

https://www.sirm.org/2020/03/18/covid -19-caso-

53/  
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ȼɔɝ. 5 Ɍ (Fig. 5 Ɍ) 

 

ȼɔɝ. 5 ɍ (Fig. 5 b) 

 

ȼɔɝ. 5 Ɏ (Fig. 5 ɝ) 

ȼɔɝ. 5.      ȼɑəɞɏɑəɚɏɜɌɘɘɌ (Ɍ) ɔ ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ (ɍ, Ɏ) Ⱥȯȶ, ɛɜɫɘɌɫ ɛɜɚɑɖɢɔɫ (Rg) ɔ Ɍɖ-

ɝɔɌɗɨəɌɫ ɛɜɚɑɖɢɔɫ (ȶȾ). 

ȻɌɢɔɑəɞ, 83 ɏɚɐɌ, ɖɌɤɑɗɨ ɔ ɞɑɘɛɑɜɌɞɟɜɌ əɌ ɛɜɚɞɫɒɑəɔɔ 3 ɐəɑɕ ɝ ɛɔɖɚɘ 38.9Á. 

Ɍ - ȹɌ ɜɑəɞɏɑəɚɏɜɌɘɘɑ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ Ɏ ɛɜɫɘɚɕ ɛɜɚɑɖɢɔɔ  ɚɛɜɑɐɑɗɫɑɞɝɫ: ɛɜɚɓɜɌɣəɚɝɞɨ  ɗɑɏɚɣəɚɕ 

ɞɖɌəɔ əɑɚɐəɚɜɚɐəɚ ɛɚəɔɒɑəɌ ɓɌ ɝɣɑɞ ɓɚə ɔəɠɔɗɨɞɜɌɢɔɔ ɝɜɑɐəɑɕ ɔəɞɑəɝɔɎəɚɝɞɔ ɝ əɑɣɑɞɖɔɘɔ ɖɚəɞɟɜɌɘɔ əɌ 

ɠɚəɑ ɟɝɔɗɑəəɚɏɚ ɗɑɏɚɣəɚɏɚ ɜɔɝɟəɖɌ.  

ɍ, Ɏ -  Ɏ ɚɍɚɔɡ ɗɑɏɖɔɡ ɚɛɜɑɐɑɗɫɑɞɝɫ ɞɚəɖɔɕ ɝɑɞɣɌɞɧɕ ɜɔɝɟəɚɖ, ɎɧɓɎɧɎɌɪɥɔɕ ɓɌɞɑɘəɑəɔɑ  ɛɚ ɞɔɛɟ çɘɌɞɚɎɚɏɚ 

ɝɞɑɖɗɌè, ɣɞɚ ɚɍɟɝɗɚɎɗɑəɚ ɟɛɗɚɞəɑəɔɑɘ ɝɑɛɞɌɗɨəɚɏɚ ɔəɞɑɜɝɞɔɢɔɫ,  ɛɜɑɔɘɟɥɑɝɞɎɑəəɚ Ɏ əɔɒəɔɡ ɐɚɗɫɡ ɚɍɚɔɡ 

ɗɑɏɖɔɡ ɟɛɗɚɞəɑəɔɑ ɔəɞɑɜɝɞɔɢɔɌɗɨəɚɕ ɞɖɌəɔ ɛɜɑɐɝɞɌɎɗɑəɚ ɛɑɜɔɍɜɚəɡɔɌɗɨəɚɕ ɖɚəɝɚɗɔɐɌɢɔɑɕ, əɌ ɠɚəɑ ɖɚɞɚ-

ɜɚɕ Ɏɔɐəɚ ɠɚɜɘɔɜɚɎɌəɔɑ ɘɑɗɖɔɡ ɖɔɝɞ. 

Fig. 5.   Chest x -ray (a) and computed tomography (b, c ), plain view (Rg) and axial view (CT).  

Patient, 83 years old, cough and fever for 3 days with a peak of 38.9Á. 

Ɍ - on the x -ray of the chest organs in a direct projection determined: the transparency of the lung tissue is inh o-

mogeneously reduced due to medium -intensity infiltration zones with indistinct contours against the background 

of an enhanced pulmonary pat tern.  

b,c  - in both lungs, determined by the fine mesh pattern areas darkening the type of "ground glass" due to seal 

septal interstitium, predominantly in the lower lobes of both lungs seal the interstitial tissue presents peribro n-

chial co nsolidation, whi ch shows the formation of small cysts.  

https://www.sirm.org/2020/03/30/covid -19 -caso-67/  

 

ȼɔɝ. 6 Ɍ (Fig. 6 Ɍ) 

 

ȼɔɝ. 6 ɍ (Fig. 6 b) 
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ȼɔɝ. 6 Ɏ (Fig. 6 ɝ) 

 

ȼɔɝ. 6 ɏ (Fig. 6 d) 

 

ȼɔɝ. 6 ɐ (Fig. 6 ɑ) 

 

ȼɔɝ. 6 e (Fig. 6 f) 

ȼɔɝ. 6.      ȼɑəɞɏɑəɚɏɜɌɘɘɧ ɔ ȶȾ-ɔɓɚɍɜɌɒɑəɔɫ Ⱥȯȶ. 

Ɍ, ɍ ð ɜɑəɞɏɑəɚɏɜɌɘɘɌ Ⱥȯȶ, ɛɜɫɘɌɫ ɔ ɍɚɖɚɎɌɫ ɛɜɚɑɖɢɔɔ. ȿɍɑɐɔɞɑɗɨəɧɡ ɛɜɔɓəɌɖɚɎ əɌɗɔɣɔɫ ɗɑɏɚɣəɚɕ ɛɌɞɚɗɚ-

ɏɔɔ ɎɚɝɛɌɗɔɞɑɗɨəɚɏɚ ɡɌɜɌɖɞɑɜɌ əɑ ɎɧɫɎɗɑəɚ. 

Ɏ, ɏ ð Ɏ Ɏɑɜɡəɔɡ ɐɚɗɫɡ ɚɍɚɔɡ ɗɑɏɖɔɡ ɚɛɜɑɐɑɗɫɑɞɝɫ ɝəɔɒɑəɔɑ ɛɜɚɓɜɌɣəɚɝɞɔ ɛɚ ɞɔɛɟ çɘɌɞɚɎɚɏɚ ɝɞɑɗɌè ɓɌ ɝɣɑɞ 

ɟɛɗɚɞəɑəɔɫ ɝɑɛɞɌɗɨəɚɕ ɔəɞɑɜɝɞɔɢɔɌɗɨəɚɕ ɞɖɌəɔ  

ɐ - ɌəɌɗɚɏɔɣəɧɑ ɔɓɘɑəɑəɔɫ ɚɛɜɑɐɑɗɫɪɞɝɫ Ɏ ɝɜɑɐəɑɕ ɔ əɔɒəɑɕ ɐɚɗɑ ɛɜɌɎɚɏɚ ɔ Ɏɑɜɡəɑɕ ɔ əɔɒəɑɕ ɐɚɗɑ ɗɑɎɚɏɚ 

ɗɑɏɖɚɏɚ        

ɑ ð ɔɓɘɑəɑəɔɫ ɛɚ ɞɔɛɟ çɘɌɞɚɎɚɏɚ ɝɞɑɖɗɌè Ɏɚ Ɏɝɑɡ ɐɚɗɫɡ ɛɜɌɎɚɏɚ ɗɑɏɖɚɏɚ. 

Fig. 6.   Chest x -ray and CT . 

a, b  ð chest x -ray, plain and side views. Convincing signs of the prese nce of pulmonary pathology of an inflamm a-

tory nature were not detected.  

c, d  ð in the upper lobes of both lungs, a decrease in transparency is determined by the type of "ground glass" due 

to the compaction of the septal interstitial tissue  

e-similar change s are detected in the middle and lower lobe of the right and upper and lower lobe of the left lung  

f - changes in the "frosted glass" type in all lobes of the right lung   
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ɝɞɑɛɑəɔ ɎɧɜɌɒɑəəɚɝɞɔ ɔɓɘɑəɑəɔɕ Ɏ ɗɑɏɚɣəɚɕ 

ɞɖɌəɔ ɛɜɔ COVID-19 [13, 14]. Ƚɜɑɐɔ ɚɝəɚɎəɧɡ 

ɝɔɘɛɞɚɘɚɎ, ɡɌɜɌɖɞɑɜəɧɡ ɐɗɫ Ɏɔɜɟɝəɚɕ SARS-

CoV-2 ɛəɑɎɘɚəɔɔ, ɝɗɑɐɟɑɞ ɚɞɘɑɞɔɞɨ ɘɟɗɨɞɔɠɚ-

ɖɌɗɨəɧɑ ɚɣɌɏɔ ɟɛɗɚɞəɑəɔɫ ɗɑɏɚɣəɚɕ ɞɖɌəɔ ɛɚ 

ɞɔɛɟ çɘɌɞɚɎɚɏɚ ɝɞɑɖɗɌè, ɜɌɝɛɚɗɚɒɑəəɧɑ Ɏ ɛɑɜɔ-

ɠɑɜɔɣɑɝɖɔɡ ɚɞɐɑɗɌɡ ɛɜɑɔɘɟɥɑɝɞɎɑəəɚ əɔɒəɔɡ 

ɐɚɗɑɕ ɗɑɏɖɔɡ, Ɍ ɞɌɖɒɑ, ɛɜɔ ɛɜɚɏɜɑɝɝɔɜɚɎɌəɔɔ 

ɓɌɍɚɗɑɎɌəɔɫ, ɛɚɫɎɗɑəɔɑ ɛɜɔɓəɌɖɚɎ ɖɚəɝɚɗɔɐɌ-

ɢɔɔ, ɟɞɚɗɥɑəɔɑ ɘɑɒɐɚɗɨɖɚɎɧɡ ɛɑɜɑɏɚɜɚɐɚɖ ɛɚ 

ɞɔɛɟ çɍɟɗɧɒəɚɕ ɘɚɝɞɚɎɚɕè, ɔ ɟɎɑɗɔɣɑəɔɑ ɚɍɦɑ-

ɘɌ ɔəɠɔɗɨɞɜɌɞɔɎəɚɏɚ ɛɚɜɌɒɑəɔɫ ɗɑɏɚɣəɚɕ ɞɖɌ-

əɔ Ɏɛɗɚɞɨ ɐɚ ɖɌɜɞɔəɧ çɍɑɗɚɏɚ ɗɑɏɖɚɏɚè. 

ȬɎɞɚɜɧ ɝɡɚɐɫɞɝɫ Ɏɚ ɘəɑəɔɔ, ɣɞɚ ȶȾ ɫɎɗɫ-

ɑɞɝɫ ɚɝəɚɎəɧɘ ɘɑɞɚɐɚɘ ɎɧɍɚɜɌ Ɏ ɐɔɌɏəɚɝɞɔɖe 

COVID -19 ɛəɑɎɘɚəɔɔ, Ɍ ɞɌɖɒɑ ɑɑ Ɏɧɝɚɖɟɪ ɔə-

ɠɚɜɘɌɞɔɎəɚɝɞɨ əɌ ɩɞɌɛɌɡ ɐɔəɌɘɔɣɑɝɖɚɏɚ 

əɌɍɗɪɐɑəɔɫ ɛɌɢɔɑəɞɚɎ ɝ ɜɌɓəɚɕ ɝɞɑɛɑəɨɪ ɞɫ-

ɒɑɝɞɔ. 

ȹɌ əɧəɑɤəɑɘ ɩɞɌɛɑ ɍɚɜɨɍɧ ɝ ɖɚɜɚəɌɎɔ-

ɜɟɝəɚɕ ɔəɠɑɖɢɔɑɕ ɝɌɘɚɕ ɎɌɒəɚɕ ɓɌɐɌɣɑɕ ɘɑ-

ɐɔɢɔəɝɖɚɏɚ ɝɚɚɍɥɑɝɞɎɌ ɫɎɗɫɑɞɝɫ ɝɖɚɚɜɐɔəɔɜɚ-

ɎɌəəɧɕ ɘɑɒɐɔɝɢɔɛɗɔəɌɜəɧɕ ɛɚɐɡɚɐ ɖ ɐɔɌɏəɚ-

ɝɞɔɖɑ ɔ ɗɑɣɑəɔɪ ɑɑ ɛɜɚɫɎɗɑəɔɕ. Ⱥɞɐɑɗɨəɚɏɚ 

ɎəɔɘɌəɔɫ ɓɌɝɗɟɒɔɎɌɑɞ ɛɜɚɠɔɗɌɖɞɔɖɌ Ɏɚɓəɔɖ-

əɚɎɑəɔɫ ɔəɠɑɖɢɔɔ ɟ Ɏɝɑɡ ɖɌɞɑɏɚɜɔɕ ɏɜɌɒɐɌə 

ɎɎɔɐɟ Ɏɧɝɚɖɚɕ ɖɚəɞɌɏɔɚɓəɚɝɞɔ COVID-19. 

ȺɏɜɌəɔɣɔɞɑɗɨəɧɑ ɘɑɜɧ, ɖɚɞɚɜɧɑ ɎɎɚɐɫɞɝɫ ɛɚ 

Ɏɝɑɘɟ ɘɔɜɟ, ɟɒɑ ɛɚɖɌɓɌɗɔ ɝɎɚɪ ɩɠɠɑɖɞɔɎəɚɝɞɨ 

Ɏ ɝəɔɒɑəɔɔ ɞɑɘɛɚɎ ɜɚɝɞɌ ɓɌɍɚɗɑɎɤɔɡ, ɔ, ɝɗɑɐɚ-

ɎɌɞɑɗɨəɚ, ɟɘɑəɨɤɑəɔɔ əɌɏɜɟɓɖɔ əɌ ɗɑɣɑɍəɚ-

ɛɜɚɠɔɗɌɖɞɔɣɑɝɖɔɑ ɟɣɜɑɒɐɑəɔɫ ɜɌɓəɧɡ ɝɞɜɌə. 

COVID -19 ð ɝɑɜɨɑɓəɌɫ ɛɜɚɎɑɜɖɌ ɐɗɫ ɘɔɜɚ-

Ɏɚɕ ɘɑɐɔɢɔəɧ, Ɏ ɖɚɞɚɜɚɕ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɑ 

ɓɌɍɚɗɑɎɌəɔɫ ɚɞɎɑɐɑəɚ ɚɝɚɍɚɑ ɘɑɝɞɚ Ɏ ɖɚəɞɜɚɗɑ 

ɎɧɫɎɗɫɑɘɚɝɞɔ ɔ ɐɔəɌɘɔɣɑɝɖɚɘ əɌɍɗɪɐɑəɔɔ ɓɌ 

ɛɌɢɔɑəɞɌɘɔ ɝ ɖɚɜɚəɌɎɔɜɟɝəɚɕ ɔəɠɑɖɢɔɑɕ.   

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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ȶȾ-ȻȬȾȾȱȼȹɇ Ȼȼȴ COVID-19 ȬȽȽȺɂȴȴȼȺȮȬȹȹɇɁ ȻȹȱȮȸȺȹȴɋɁ ð  

ȽȾȬȹȰȬȼȾȴȳȬɂȴɋ ȺȻȴȽȬȹȴȵ ȴȽȽȷȱȰȺȮȬȹȴȵ  

ȹȬ ȺȽȹȺȮȱ ȯȷȺȽȽȬȼȴɋ ȺȭɅȱȽȾȮȬ ɀȷȱȵɄȹȱȼȬ 

 

Ɂɜɔɝɞɑəɖɚ ȱ.Ȭ.1,2, ɠɚə ȽɞɌɖɑɗɨɍɑɜɏ Ⱥ.1,2, ȶɌɟɢɚɜ Ɂ.-ȿ.1,2,  

ȷɌɕɑɜ ȯ.3, ȼɔɐɩə Ⱦ.Ȯ3. 

 
ɚ ɚɛɟɍɗɔɖɚɎɌəəɧɘ ɐɌəəɧɘ ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ (ȶȾ) ɔɏɜɌɑɞ ɢɑəɞɜɌɗɨ-

əɟɪ ɜɚɗɨ Ɏ ɐɔɌɏəɚɝɞɔɖɑ, ɚɢɑəɖɑ ɞɫɒɑɝɞɔ ɛɚɜɌɒɑəɔɫ ɔ ɞɑɣɑəɔɫ COVID-19 Ɍɝ-

ɝɚɢɔɔɜɚɎɌəəɧɡ ɛəɑɎɘɚəɔɕ. ȴɝɡɚɐɫ ɔɓ ɩɞɚɏɚ, ɓɌɐɌɣɑɕ ɛɜɑɐɝɞɌɎɗɑəəɚɏɚ ɔɝɝɗɑ-

ɐɚɎɌəɔɫ ɫɎɔɗɌɝɨ ɝɞɌəɐɌɜɞɔɓɌɢɔɫ ɚɢɑəɖɔ ɔɓɘɑəɑəɔɕ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ 

ɟ ɍɚɗɨəɧɡ Ɏɔɜɟɝəɧɘɔ ɛəɑɎɘɚəɔɫɘɔ COVID-19 ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɞɑɜɘɔəɚɗɚɏɔɔ ɏɗɚɝɝɌ-

ɜɔɫ ȺɍɥɑɝɞɎɌ ɀɗɑɕɤəɑɜɌ. Ȯ ɝɞɌɞɨɑ ɛɜɑɐɝɞɌɎɗɑəɧ ɜɑɓɟɗɨɞɌɞɧ ȶȾ-ɔɝɝɗɑɐɚɎɌəɔɕ ɍɚɗɨəɧɡ 

ɝ ɛɚɐɞɎɑɜɒɐɑəəɚɕ COVID-19 ɔəɠɑɖɢɔɑɕ. Ȼɜɑɐɗɚɒɑəɚ ɔɝɛɚɗɨɓɚɎɌəɔɑ ɞɑɜɘɔəɚɗɚɏɔɔ ɔɓ 

ɏɗɚɝɝɌɜɔɫ ȺɍɥɑɝɞɎɌ ɀɗɑɕɤəɑɜɌ ɐɗɫ ɟəɔɠɔɢɔɜɚɎɌəəɚɏɚ ɛɜɚɞɚɖɚɗɔɜɚɎɌəɔɫ ɜɑɓɟɗɨɞɌɞɚɎ 

ɞɚɜɌɖɌɗɨəɚɕ ȶȾ ɛɜɔ COVID-19 ɌɝɝɚɢɔɔɜɚɎɌəəɚɕ ɛəɑɎɘɚəɔɔ. ȻɜɑɐɝɞɌɎɗɑəɌ ɝɑɘɔɚɞɔɖɌ ɔ 

ɛɚɖɌɓɌəɌ ɓəɌɣɔɘɚɝɞɨ ɚɞɐɑɗɨəɧɡ ɛɌɞɞɑɜəɚɎ Ɏ ɚɢɑəɖɑ ɎɧɜɌɒɑəəɚɝɞɔ ɔ ɛɜɚɏəɚɓɔɜɚɎɌəɔɔ 

ɞɑɣɑəɔɫ Ɍɞɔɛɔɣəɚɕ ɛəɑɎɘɚəɔɔ. 

 

ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɖɚɜɚəɌɎɔɜɟɝəɌɫ ɔəɠɑɖɢɔɫ, COVID-19 ɌɝɝɚɢɔɔɜɚɎɌəəɧɑ ɛəɑɎ-

ɘɚəɔɔ, ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ (ȶȾ), ɏɗɚɝɝɌɜɔɕ ȺɍɥɑɝɞɎɌ ɀɗɑɕɤəɑɜɌ 

 

ȶɚəɞɌɖɞəɧɕ ɌɎɞɚɜ: Ɂɜɔɝɞɑəɖɚ ȱ.Ȭ., ɑ-mail: katkhristenko@gmail.com  

 

Ȱɗɫ ɢɔɞɔɜɚɎɌəɔɫ: Ɂɜɔɝɞɑəɖɚ ȱ.Ȭ., ɠɚə ȽɞɌɖɑɗɨɍɑɜɏ Ⱥ., ȶɌɟɢɚɜ Ɂ.-ȿ.,  

ȷɌɕɑɜ ȯ., ȼɔɐɩə Ⱦ.Ȯ. ȶȾ-ɛɌɞɞɑɜəɧ ɛɜɔ COVID-19 ɌɝɝɚɢɔɔɜɚɎɌəəɧɡ ɛəɑɎɘɚəɔɫɡ ð  

ɝɞɌəɐɌɜɞɔɓɌɢɔɫ ɚɛɔɝɌəɔɕ ɔɝɝɗɑɐɚɎɌəɔɕ əɌ ɚɝəɚɎɑ ɏɗɚɝɝɌɜɔɫ ɚɍɥɑɝɞɎɌ ɀɗɑɕɤəɑɜɌ. 

REJR 2020; 10(1): 16-26 . DOI:10.21569/2222 -7415 -2020-10-1-16-26 .  

 

ȽɞɌɞɨɫ ɛɚɗɟɣɑəɌ: 06.04.20  ȽɞɌɞɨɫ ɛɜɔəɫɞɌ:  09.04.20 

 

 

CT-PATTERNS IN COVID-19 ASSOCIATED PNEUMONIA ð UNIFICATION OF  

RADIOLOGICAL REPORTS BASED ON GLOSSARY OF FLEISCHNER SOCIETY 

 

Khristenko E.1,2, von Stackelberg O. 1,2, Kauczor H. -U.1,2, Layer G. 3, Rieden T3. 
 

ccording to most recent publica tions, computed tomography (CT) plays the central 

role in diagnostic, evaluation of severity and follow -up of COVID -19 associated 

pneumonias. The aim of this article is to unify the assessment of the lung and 

thorax CT -studies in patients with COVID -19 ass ociated pneumonias based on the glossary 

of Fleischner Society. The results of CT -studies of verified COVID -19 associated pneumonias 

are demonstrated in this article. The terminology of Fleischner Society glossary is suggested 

for the description of CT -stu dies. The value of different CT -patterns in evaluation of prese n-

tation, severity grade and prognosis in COVID -19 pneumonias is highlighted.  This article 

was supported by the Medical Faculty of Heidelberg University.  

 

 Keywords: COVID -19, COVID -19 associate d pneumonia, computed tomography, 

glossary of Fleischner Society . 

 

Corresponding author:  Khristenko E., ɑ-mail: katkhristenko@gmail.com  

 

For citation: Khristen ko E., von Stackelberg O., Kauczor H. -U., Layer G., Rieden T.  Ct-

patterns in COVID-19 associated pneumonia ð unification of radiological reports based on 

Ȼ 

A 

COVID -19: ɃȾȺ ȹȱȺȭɁȺȰȴȸȺ ȳȹȬȾɈ ȼȱȹȾȯȱȹȺȷȺȯȿ 

 

 

 

1 - ȿəɔɎɑɜɝɔɞɑɞɝɖɌɫ 

ɖɗɔəɔɖɌ ɏɚɜɚɐɌ ɁɌɕɐɑɗɨ-

ɍɑɜɏ. Ⱥɞɐɑɗɑəɔɑ ɜɌɐɔɚɗɚ-

ɏɔɔ. 

ɁɌɕɐɑɗɨɍɑɜɏ, ȯɑɜɘɌəɔɫ 

2 - ȾɜɌəɝɗɫɢɔɚəəɧɕ 

ɔɝɝɗɑɐɚɎɌɞɑɗɨɝɖɔɕ ɢɑəɞɜ 

ɁɌɕɐɑɗɨɍɑɜɏɌ, ɣɗɑə 

əɑɘɑɢɖɚɏɚ ɢɑəɞɜɌ ɛɚ 

ɔɝɝɗɑɐɚɎɌəɔɪ ɗɑɏɖɔɡ, 

ȯɑɜɘɌəɔɫ. 

3 - ȴəɝɞɔɞɟɞ ɜɌɐɔɚɗɚɏɔɔ, 

ȶɗɔəɔɖɌ ɏɚɜɚɐɌ ȷɪɐɎɔɏ-

ɝɡɌɠɑə, ȯɑɜɘɌəɔɫ 

1 - Heidelberg Unive rsity 

Hospital . Department of 

Radiology.   

Heidelberg, Germany  

2 - Translational R e-

search Center Heidelberg 

(TLRC), member of the 

German Center of Lung 

Research (DZL), Germ a-

ny.  

3 - Central Institute of 

Radiology, Ludwigshafen 

City Hospital, Germany  



   RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY  

 

  | www.rejr.ru | REJR. 2020; 10 (1):16-26       DOI:10.21569/2222-7415-2020-10-1-16-26            ʉʪʨʘʥʠʮʘ  17 
  

glossary of Fl eischner society . REJR 2020; 10(1 ):16-26 . DOI:10.21569/2222 -7415 -2020-10-

1-16-26 .  

 

Received : 06.04.20  Accepted :  09.04.20 

 

 

ɛɔɐɑɘɔɫ ɖɚɜɚəɌɎɔɜɟɝɌ əɌɣɌɗɌɝɨ Ɏ 

ɐɑɖɌɍɜɑ 2019 ɏɚɐɌ Ɏ ɏɚɜɚɐɑ ȿɡɌəɨ 

(ɝɞɚɗɔɢɌ ɛɜɚɎɔəɢɔɔ Ɂɟɍɑɕ) Ɏ ȶɔɞɌɑ, ɔ 

11 ɘɌɜɞɌ 2020 ɏɚɐɌ ɍɧɗɌ ɖɗɌɝɝɔɠɔ-

ɢɔɜɚɎɌəɌ ȮȺȳ ɖɌɖ ɛɌəɐɑɘɔɫ. Ȯɔɜɟɝ ɝ 

Ɏɧɝɚɖɚɕ ɝɖɚɜɚɝɞɨɪ ɜɌɝɛɜɚɝɞɜɌəɔɗɝɫ ɖɌɖ Ɏ ȶɔ-

ɞɌɑ, ɞɌɖ ɔ ɛɚ Ɏɝɑɘɟ ɘɔɜɟ, ɔ, əɌ ɝɑɏɚɐəɫɤəɔɕ 

ɐɑəɨ, 8 Ɍɛɜɑɗɫ 2020 ɏɚɐɌ, ɝɗɟɣɌɔ ɖɚɜɚəɌɎɔɜɟɝ-

əɚɕ ɔəɠɑɖɢɔɔ ɛɚɐɞɎɑɜɒɐɑəɧ Ɏ 209 ɝɞɜɌəɌɡ. 

ȶɚɗɔɣɑɝɞɎɚ ɔəɠɔɢɔɜɚɎɌəəɧɡ ɗɪɐɑɕ ɛɜɑɎɧɝɔɗɚ 

1.455.519 ɣɑɗɚɎɑɖ, ɝɘɑɜɞəɚɝɞɨ ɝɚɝɞɌɎɗɫɑɞ ɛɜɔ-

ɍɗɔɓɔɞɑɗɨəɚ 83.664 ɣɑɗɚɎɑɖ, ɛɜɔ ɩɞɚɘ əɌɔɍɚɗɑɑ 

ɝɔɗɨəɚ ɛɚɝɞɜɌɐɌɗɔ ɞɌɖɔɑ ɝɞɜɌəɧ ɖɌɖ Ƚɚɑɐɔ-

əɑəəɧɑ ɄɞɌɞɧ Ȭɘɑɜɔɖɔ (ȽɄȬ) (404.056 ɝɗɟɣɌ-

ɑɎ), ȴɝɛɌəɔɫ (146.690 ɝɗɟɣɌɑɎ), ȴɞɌɗɔɫ (135.586 

ɝɗɟɣɌɑɎ), ȯɑɜɘɌəɔɫ (109.329 ɝɗɟɣɌɑɎ), ɀɜɌəɢɔɫ 

(109.069 ɝɗɟɣɌɑɎ) ɔ ȶɔɞɌɕ (81.802 ɝɗɟɣɌɑɎ). Ȯ 

ȼɚɝɝɔɔ ɓɌɜɑɏɔɝɞɜɔɜɚɎɌəɚ 8672 ɝɗɟɣɌɫ COVID-

19. Ȯ ɐɌəəɧɕ ɘɚɘɑəɞ ɢɑəɞɜ ɩɛɔɐɑɘɔɔ ɛɑɜɑɘɑ-

ɝɞɔɗɝɫ ɔɓ ȶɔɞɌɫ Ɏ ɑɎɜɚɛɑɕɝɖɔɑ ɝɞɜɌəɧ ɔ ȽɄȬ 

[1].  

ȹɌ ɝɑɏɚɐəɫɤəɔɕ ɐɑəɨ ɓɚɗɚɞɧɘ ɝɞɌəɐɌɜɞɚɘ 

ɐɔɌɏəɚɝɞɔɖɔ COVID-19 ɫɎɗɫɑɞɝɫ ɛɚɗɔɘɑɜɌɓəɌɫ 

ɢɑɛəɌɫ ɜɑɌɖɢɔɫ ɝ ɚɍɜɌɞəɚɕ ɞɜɌəɝɖɜɔɛɢɔɑɕ Ɏ 

ɜɑɌɗɨəɚɘ Ɏɜɑɘɑəɔ (Ȼɂȼ), Ɏ ɖɌɣɑɝɞɎɑ ɚɍɜɌɓɢɚɎ 

ɐɗɫ ɌəɌɗɔɓɌ ɔɝɛɚɗɨɓɟɪɞɝɫ ɘɌɓɚɖ ɝɚ ɝɗɔɓɔɝɞɚɕ 

ɓɌɐəɑɕ ɝɞɑəɖɔ ɜɚɞɚɏɗɚɞɖɔ ɔ ɚɍɑɔɡ ɛɚɗɚɝɞɑɕ əɚ-

ɝɌ, ɞɜɌɡɑɚɍɜɚəɡɔɌɗɨəɧɕ ɝɑɖɜɑɞ, Ɏ ɞɌɖɒɑ ɛɜɚ-

ɘɧɎəɧɑ Ɏɚɐɧ ɍɜɚəɡɚɎ ɛɜɔ ɜɌɝɛɜɚɝɞɜɌəɑəɔɔ 

ɎɔɜɟɝɌ əɌ əɔɒəɔɑ ɐɧɡɌɞɑɗɨəɧɑ ɛɟɞɔ. ȺɐəɌɖɚ Ɏ 

ɚɞɑɗɨəɧɡ ɛɟɍɗɔɖɌɢɔɫɡ ɛɚɐɣɑɜɖɔɎɌɑɞɝɫ ɎɌɒ-

əɚɝɞɨ ɔ ɝɎɚɑɎɜɑɘɑəəɚɝɞɨ ɐɌəəɧɡ ɖɚɘɛɨɪɞɑɜəɚɕ 

ɞɚɘɚɏɜɌɠɔɔ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɛɑɜɎɔɣəɧɘɔ ɗɚɒəɚ-

ɚɞɜɔɢɌɞɑɗɨəɧɘɔ ɜɑɓɟɗɨɞɌɞɌɘɔ Ȼɂȼ ɛɜɔ ɛɚɐɚ-

ɓɜɑəɔɔ əɌ COVID-19 [2 -4].   

Ȯ ɟɝɗɚɎɔɫɡ ɜɑɓɖɚɏɚ ɜɚɝɞɌ ɞɚɜɌɖɌɗɨəɧɡ ɔɝ-

ɝɗɑɐɚɎɌəɔɕ ɛɚ Ɏɝɑɘɟ ɘɔɜɟ (ɔ ȼɚɝɝɔɔ, Ɏ ɣɌɝɞəɚ-

ɝɞɔ), ɚɝɚɍɟɪ ɓəɌɣɔɘɚɝɞɨ ɛɜɔɚɍɜɑɞɌɑɞ ɔɝɛɚɗɨɓɚ-

ɎɌəɔɑ ɚɍɥɑɛɜɔəɫɞɚɕ ɞɑɜɘɔəɚɗɚɏɔɔ ɛɜɔ ɚɛɔɝɌ-

əɔɔ Ɏɧɛɚɗəɑəəɧɡ ɔɝɝɗɑɐɚɎɌəɔɕ, ɣɞɚ ɍɟɐɑɞ ɝɛɚ-

ɝɚɍɝɞɎɚɎɌɞɨ ɟɗɟɣɤɑəɔɪ ɔ ɟəɔɠɔɢɔɜɚɎɌəɔɪ ɜɑ-

ɓɟɗɨɞɌɞɚɎ ȶȾ-ɔɝɝɗɑɐɚɎɌəɔɕ Ɏ ɜɌɓɗɔɣəɧɡ ɘɑɐɔ-

ɢɔəɝɖɔɡ ɟɣɜɑɒɐɑəɔɫɡ. 

Ȯ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ əɌɔɍɚɗɑɑ ɛɜɔɘɑəɔɘɚɕ 

ɝɜɑɐɔ ɜɌɐɔɚɗɚɏɚɎ ɔ ɜɑəɞɏɑəɚɗɚɏɚɎ ɫɎɗɫɑɞɝɫ ɝɔ-

ɝɞɑɘɌ ɞɑɜɘɔəɚɗɚɏɔɔ, ɛɜɑɐɗɚɒɑəəɌɫ ɚɍɥɑɝɞɎɚɘ 

ɀɗɑɕɤəɑɜɌ (Fleischner Society). ȺɍɥɑɝɞɎɚ 

ɀɗɑɕɤəɑɜɌ ð ɘɑɒɐɟəɌɜɚɐəɚɑ coɚɍɥɑɝɞɎɚ ɞɚɜɌ-

ɖɌɗɨəɧɡ ɜɌɐɔɚɗɚɏɚɎ, ɚɝəɚɎɌəəɚɑ Ɏ 1969 ɏɚɐɟ 

Ɏɚɝɑɘɨɪ ɛɑɜɎɧɘɔ ɣɗɑəɌɘɔ. ȺɍɥɑɝɞɎɚ ɍɧɗɚ 

əɌɓɎɌəɚ Ɏ ɛɌɘɫɞɨ ɚ ɀɑɗɔɖɝɑ ɀɗɑɕɤəɑɜɑ, ɎɧɐɌ-

ɪɥɑɘɝɫ ɛɑɐɌɏɚɏɑ, ɖɗɔəɔɢɔɝɞɑ ɔ ɔɝɝɗɑɐɚɎɌɞɑɗɑ, 

ɖɚɞɚɜɧɕ Ɏəɑɝ ɍɚɗɨɤɚɕ ɎɖɗɌɐ Ɏ ɜɌɓɎɔɞɔɑ ɩɞɚɏɚ 

əɌɛɜɌɎɗɑəɔɫ Ɏ ɜɌɐɔɚɗɚɏɔɔ. Ƚɑɏɚɐəɫ Ɏ ȺɍɥɑɝɞɎɚ 

ɀɗɑɕɤəɑɜɌ Ɏɡɚɐɫɞ ɝɛɑɢɔɌɗɔɝɞɧ ɛɚ Ɏɓɜɚɝɗɚɕ ɔ 

ɐɑɞɝɖɚɕ ɜɌɐɔɚɗɚɏɔɔ, ɛɌɞɚɗɚɏɔɔ, ɛɟɗɨɘɚəɚɗɚɏɔɔ, 

ɞɚɜɌɖɌɗɨəɚɕ ɡɔɜɟɜɏɔɔ, ɠɔɓɔɚɗɚɏɔɔ, ɩɛɔɐɑɘɔɚ-

ɗɚɏɔɔ ɔ ɐɜɟɏɔɡ ɝɘɑɒəɧɡ ɝɛɑɢɔɌɗɨəɚɝɞɑɕ. Ⱥɝ-

əɚɎəɌɫ ɜɚɗɨ ȺɍɥɑɝɞɎɌ ð ɝɚɓɐɌəɔɑ ɔ ɛɟɍɗɔɖɌɢɔɫ 

ɐɚɖɟɘɑəɞɚɎ, ɖɚɞɚɜɧɑ ɚɞɜɌɒɌɪɞ ɌɖɞɟɌɗɨəɧɑ ɚɝ-

əɚɎɚɛɚɗɌɏɌɪɥɔɑ Ɍɝɛɑɖɞɧ Ɏ ɞɚɜɌɖɌɗɨəɚɕ ɜɌɐɔɚ-

ɗɚɏɔɔ ɝ ɛɚɓɔɢɔɕ ɘɑɒɐɔɝɢɔɛɗɔəɌɜəɚɏɚ ɛɚɐɡɚɐɌ. 

ȺɍɥɑɝɞɎɚɘ ɟɛɜɌɎɗɫɑɞ ȬɘɑɜɔɖɌəɝɖɔɕ ɖɚɗɗɑɐɒ 

ɜɌɐɔɚɗɚɏɔɔ Ɏ ȼɑɝɞɚəɑ, ɤɞɌɞ Ȯɔɜɐɒɔəɔɫ, ȽɄȬ. 

Ƚ 1985 ɏɚɐɌ ȺɍɥɑɝɞɎɚ ɀɗɑɕɤəɑɜɌ ɚɛɟɍɗɔ-

ɖɚɎɌɗɚ əɑɝɖɚɗɨɖɚ ɜɑɖɚɘɑəɐɌɢɔɕ ɛɚ ɞɑɜɘɔəɚɗɚ-

ɏɔɔ, ɟɛɚɞɜɑɍɗɫɑɘɚɕ Ɏ ɞɚɜɌɖɌɗɨəɚɕ ɜɌɐɔɚɗɚɏɔɔ 

(ɞɌɖ əɌɓɧɎɌɑɘɧɕ ɏɗɚɝɝɌɜɔɕ ȺɍɥɑɝɞɎɌ 

ɀɗɑɕɤəɑɜɌ), ɛɚɝɗɑɐəɔɑ ɜɑɖɚɘɑəɐɌɢɔɔ Ɏɧɤɗɔ Ɏ 

2008 ɏɚɐɟ [5].  

ȴɝɡɚɐɫ ɔɓ ɎɧɤɑɝɖɌɓɌəəɚɏɚ, ɢɑɗɨɪ ɐɌəəɚɕ 

ɛɟɍɗɔɖɌɢɔɔ ɫɎɔɗɌɝɨ ɝɞɌəɐɌɜɞɔɓɌɢɔɫ ɞɑɜɘɔəɚ-

ɗɚɏɔɔ Ɏ ɚɢɑəɖɑ ɔɓɘɑəɑəɔɕ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ 

ɖɗɑɞɖɔ ɟ ɍɚɗɨəɧɡ COVID-19 ɌɝɝɚɢɔɔɜɚɎɌəəɧɘɔ 

ɛəɑɎɘɚəɔɫɘɔ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɞɑɜɘɔəɚɗɚɏɔɔ 

əɌ ɚɝəɚɎɑ ɏɗɚɝɝɌɜɔɫ ȺɍɥɑɝɞɎɌ ɀɗɑɕɤəɑɜɌ. ȼɌ-

ɍɚɞɌ ɛɜɚɔɗɗɪɝɞɜɔɜɚɎɌəɌ ɜɑɓɟɗɨɞɌɞɌɘɔ ɝɚɍ-

ɝɞɎɑəəɧɡ ȶȾ-ɔɝɝɗɑɐɚɎɌəɔɕ. Ȯ ɝɞɌɞɨɑ ɛɜɑɐɝɞɌɎ-

ɗɑə ɚɍəɚɎɗɑəəɧɕ ɔ ɔɗɗɪɝɞɜɔɜɚɎɌəəɧɕ ɏɗɚɝɝɌ-

ɜɔɕ ɔɓɍɜɌəəɧɡ ɜɌɐɔɚɗɚɏɔɣɑɝɖɔɡ ɞɑɜɘɔəɚɎ ɐɗɫ 

ɚɢɑəɖɔ ɔ ɚɛɔɝɌəɔɫ ɞɚɜɌɖɌɗɨəɧɡ ɔɝɝɗɑɐɚɎɌəɔɕ 

ɛɜɔ COVID-19 ɌɝɝɚɢɔɔɜɚɎɌəəɧɡ ɔɓɘɑəɑəɔɫɡ 

ɗɑɏɖɔɡ. ȴəɚɏɐɌ ɞɑɜɘɔəɧ ɍɧɗɔ ɝɖɚɜɜɑɖɞɔɜɚɎɌəɧ 

ɝ ɟɣɑɞɚɘ ɔɝɛɚɗɨɓɚɎɌəɔɫ ɜɟɝɝɖɚɏɚ ɫɓɧɖɌ. 

ȶȾ-ɔɓɘɑəɑəɔɫ ɗɑɏɖɔɡ ɛɜɔ COVID-19 ɔə-

ɠɑɖɢɔɔ. 

Ȼɚ ɚɛɟɍɗɔɖɚɎɌəəɧɘ ɐɌəəɧɘ ɖɚɘɛɨɪɞɑɜ-

əɌɫ ɞɚɘɚɏɜɌɠɔɫ ɔɏɜɌɑɞ ɢɑəɞɜɌɗɨəɟɪ ɜɚɗɨ Ɏ ɐɔ-

Ɍɏəɚɝɞɔɖɑ, ɚɢɑəɖɑ ɞɫɒɑɝɞɔ ɛɚɜɌɒɑəɔɫ ɔ ɞɑɣɑ-

əɔɫ COVID-19 ɌɝɝɚɢɔɔɜɚɎɌəəɧɡ ɛəɑɎɘɚəɔɕ [6, 

7]. ȴɓɘɑəɑəɔɫ ɗɑɏɖɔɡ ɛɜɔ COVID-19 Ɍɝɝɚɢɔɔɜɚ-

ɎɌəəɧɡ ɛəɑɎɘɚəɔɫɡ ɐɚɝɞɌɞɚɣəɚ ɎɌɜɔɌɍɑɗɨəɧ, 

ɚɐəɌɖɚ ɍɚɗɨɤɔəɝɞɎɚ ɌɎɞɚɜɚɎ ɝɡɚɐɫɞɝɫ Ɏɚ ɘəɑ-

əɔɔ, ɣɞɚ əɌɔɍɚɗɑɑ ɣɌɝɞɧɘɔ, ɔ Ɏɘɑɝɞɑ ɝ ɞɑɘ, 

əɌɔɍɚɗɑɑ ɡɌɜɌɖɞɑɜəɧɘɔ ɔɓɘɑəɑəɔɫɘɔ ɫɎɗɫɪɞɝɫ 

ɟɛɗɚɞəɑəɔɑ ɛɌɜɑəɡɔɘɧ ɛɚ ɞɔɛɟ ɘɌɞɚɎɚɏɚ ɝɞɑɖɗɌ 

(ɑɐɔəɔɣəɚɑ ɔɗɔ ɘəɚɒɑɝɞɎɑəəɧɑ), Ɍ ɞɌɖɒɑ ɝɚɣɑ-

ɞɌəɔɑ ɩɞɔɡ ɔɓɘɑəɑəɔɕ ɝ ɖɚəɝɚɗɔɐɌɢɑɕ ɔ/ɔɗɔ ɝ 

ɜɑɞɔɖɟɗɫɜəɧɘɔ ɔɓɘɑəɑəɔɫɘɔ (ɔɓɘɑəɑəɔɫ ɛɚ 

ɞɔɛɟ ɍɟɗɧɒəɚɕ ɘɚɝɞɚɎɚɕ). ȹɌɔɍɚɗɑɑ ɣɌɝɞɚ ɐɌə-

əɧɑ ɛəɑɎɘɚəɔɔ ɘɌəɔɠɑɝɞɔɜɟɪɞ əɌ ȶȾ ɖɌɖ ɍɔ-

ɗɌɞɑɜɌɗɨəɧɑ ɔɓɘɑəɑəɔɫ ɝ ɛɜɑɔɘɟɥɑɝɞɎɑəəɚ 

ɝɟɍɛɗɑɎɜɌɗɨəɚɕ ɗɚɖɌɗɔɓɌɢɔɑɕ ɛɜɔ ɚɞɝɟɞɝɞɎɔɔ 

ɛɗɑɎɜɌɗɨəɚɏɚ ɎɧɛɚɞɌ. Ȼɜɔ ɩɞɚɘ əɌɔɍɚɗɑɑ ɞɔ-

ɛɔɣəɚ ɐɚɜɝɌɗɨəɚɑ ɜɌɝɛɚɗɚɒɑəɔɑ ɔɓɘɑəɑəɔɕ ɝ 

ɎɚɎɗɑɣɑəɔɑɘ əɑɝɖɚɗɨɖɔɡ ɐɚɗɑɕ ɗɑɏɖɔɡ, ɛɜɑɔɘɟ-

ɥɑɝɞɎɑəəɚ əɔɒəɔɡ [8-14].  

Ȯɝɑ ɔɝɛɚɗɨɓɚɎɌəəɧɑ ɔɗɗɪɝɞɜɌɢɔɔ ɫɎɗɫɪɞ- 

ɉ 
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ɝɫ ɌɎɞɚɜɝɖɔɘɔ ɔ ɍɧɗɔ ɚɢɑəɑəɧ ɛɜɔ ɝɚɏɗɌɝɔɔ 

ɩɞɔɣɑɝɖɚɏɚ ɖɚɘɔɞɑɞɌ əɌɤɑɕ ɖɗɔəɔɖɔ. ȺɢɑəɖɌ 

ɔɓɚɍɜɌɒɑəɔɕ ɍɧɗɌ ɎɧɛɚɗəɑəɌ ɜɑɞɜɚɝɛɑɖɞɔɎəɚ 

ɐɎɟɘɫ ɜɌɐɔɚɗɚɏɌɘɔ ɝ ɚɛɧɞɚɘ ɜɌɍɚɞɧ Ɏ ɜɌɐɔɚɗɚ-

ɏɔɔ 10 ɔ 30 ɗɑɞ. ȴɝɝɗɑɐɚɎɌəɔɑ ɫɎɗɫɑɞɝɫ ɚɛɔɝɌ-

ɞɑɗɨəɧɘ, ɝɞɌɞɔɝɞɔɣɑɝɖɔɕ ɌəɌɗɔɓ ɐɗɫ ɐɌəəɚɕ 

ɛɟɍɗɔɖɌɢɔɔ əɑ ɛɜɚɎɚɐɔɗɝɫ. 

ȹɔɒɑ ɛɜɑɐɝɞɌɎɗɑəɧ ɚɝəɚɎəɧɑ ɛɜɔɓəɌɖɔ, 

ɔɗɔ ɛɌɞɞɑɜəɧ, ɔɓɘɑəɑəɔɕ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ 

ɖɗɑɞɖɔ ɛɜɔ COVID-19 ɌɝɝɚɢɔɔɜɚɎɌəəɧɡ ɛəɑɎ-

ɘɚəɔɫɡ. 

ȸɌɞɚɎɚɑ ɝɞɑɖɗɚ (Ground -Glass Opacity, 

GGO).  

ȻɌɞɞɑɜə ɛɜɔɘɑəɔɘ ɐɗɫ ɚɛɔɝɌəɔɫ ȶȾ ɔ 

ɜɑəɞɏɑəɚɏɜɌɘɘ.  

ȻɜɑɐɝɞɌɎɗɫɑɞ ɝɚɍɚɕ, ɖɌɖ ɝɗɑɐɟɑɞ ɔɓ əɌɓɎɌ-

əɔɫ, ɗɑɏɖɚɑ ɟɛɗɚɞəɑəɔɑ ɛɌɜɑəɡɔɘɧ ɍɑɓ ɑɑ ɚɍɦ-

ɑɘəɚɏɚ ɟɘɑəɨɤɑəɔɫ, ɝ ɣɌɝɞɔɣəɧɘ ɝɚɡɜɌəɑəɔɑɘ 

ɛəɑɎɘɌɞɔɓɌɢɔɔ, ɓɌ ɝɣɑɞ ɣɑɏɚ əɌ əɌɞɔɎəɧɡ ɞɚɘɚ-

ɏɜɌɘɘɌɡ ɣɑɞɖɚ ɛɜɚɝɗɑɒɔɎɌɪɞɝɫ ɍɜɚəɡɔɌɗɨəɧɑ 

ɔ ɝɚɝɟɐɔɝɞɧɑ ɝɞɜɟɖɞɟɜɧ. ȻɌɞɚɘɚɜɠɔɗɚɏɔɣɑɝɖɔ 

ɟɛɗɚɞəɑəɔɑ ɛɌɜɑəɡɔɘɧ ɛɚ ɞɔɛɟ ɘɌɞɚɎɚɏɚ ɝɞɑɖɗɌ 

ɛɜɑɐɝɞɌɎɗɫɑɞ ɝɚɍɚɕ ɣɌɝɞɔɣəɚɑ ɓɌɛɚɗəɑəɔɑ Ɍɢɔ-

əɟɝɚɎ ɖɌɖɔɘ-ɗɔɍɚ ɛɌɞɚɗɚɏɔɣɑɝɖɔɘ ɝɟɍɝɞɜɌɞɚɘ 

(ɩɖɝɝɟɐɌɞɚɘ, ɞɜɌəɝɝɟɐɌɞɚɘ ɗɔɍɚ ɚɛɟɡɚɗɑɎɧɘɔ 

ɖɗɑɞɖɌɘɔ), ɔɗɔ ɟɞɚɗɥɑəɔɑ ɔəɞɑɜɝɞɔɢɔɫ (ɚɛɫɞɨ 

ɞɌɖɔ ɓɌ ɝɣɑɞ ɒɔɐɖɚɝɞɔ, ɖɗɑɞɚɖ ɔɗɔ ɠɔɍɜɚɓɌ), 

ɔɗɔ Ɏɚɓɜɚɝɤɔɕ ɚɍɦɑɘ ɖɌɛɔɗɗɫɜəɚɏɚ ɜɟɝɗɌ, ɔɗɔ 

ɝɚɣɑɞɌəɔɑ Ɏɝɑɡ ɩɞɔɡ ɔɓɘɑəɑəɔɕ [5]. ȼɑɓɟɗɨɞɔɜɟ-

ɪɥɔɘ ɫɎɗɫɑɞɝɫ Ɏ ɔɞɚɏɑ ɣɌɝɞɔɣəɚɑ ɝəɔɒɑəɔɑ 

ɛəɑɎɘɌɞɔɓɌɢɔɔ. 

ɉɞɚ ɝɌɘɧɑ ɜɌəəɔɑ ɔɓɘɑəɑəɔɫ ɛɌɜɑəɡɔɘɧ 

ɗɑɏɖɚɏɚ, ɎɧɫɎɗɫɑɘɧɑ ɛɜɔ COVID-19, ɖɌɖ ɛɜɌɎɔ-

ɗɚ, əɑɘɌɗɧɡ ɜɌɓɘɑɜɚɎ. Ȼɚ ɗɚɖɌɗɔɓɌɢɔɔ ɜɌɓɗɔ-

ɣɌɪɞ ɍɔɗɌɞɑɜɌɗɨəɧɑ ɔɓɘɑəɑəɔɫ, ɝ ɛɜɑɔɘɟɥɑ-

ɝɞɎɑəəɧɘ ɛɚɜɌɒɑəɔɑɘ əɔɒəɔɡ ɐɚɗɑɕ, ɛɚ ɘɚɜ-

ɠɚɗɚɏɔɔ ð ɚɖɜɟɏɗɧɑ ɔɗɔ ɛɜɚɞɫɒɑəəɧɑ, ɛɚɝɗɑɐ-

əɔɑ ɣɌɥɑ ɝɟɍɛɗɑɎɜɌɗɨəɧɑ. Ȯ ɝɗɟɣɌɑ COVID-19 

ɘɌɞɚɎɚɑ ɟɛɗɚɞəɑəɔɑ ɛɌɜɑəɡɔɘɧ Ɏ ɝɟɍɛɗɑɎɜɌɗɨ-

əɧɡ ɚɞɐɑɗɌɡ ɘɚɒɑɞ ɍɧɞɨ ɌɝɝɚɢɔɔɜɚɎɌəɚ ɝ ɛɗɑɎ-

ɜɚɕ, ɗɔɍɚ ɝ ɝɚɡɜɌəɑəɔɑɘ ɞɚəɖɚɕ ɛɚɗɚɝɖɔ əɚɜ-

ɘɌɗɨəɚ ɛəɑɎɘɌɞɔɓɔɜɚɎɌəəɚɕ ɛɌɜɑəɡɔɘɧ əɑɛɚ-

ɝɜɑɐɝɞɎɑəəɚ Ɏ ɝɟɍɛɗɑɎɜɌɗɨəɧɡ ɚɞɐɑɗɌɡ (ɜɔɝ.1). 

ȸɌɞɚɎɚɑ ɝɞɑɖɗɚ ɘɚɒɑɞ ɎɝɞɜɑɣɌɞɨɝɫ ɛɜɌɖɞɔɣɑɝɖɔ 

əɌ Ɏɝɑɡ ɠɌɓɌɡ ɜɌɓɎɔɞɔɫ COVID -19, ɛɜɚɏɜɑɝɝɔ-

ɜɟɫ ɛɜɔ ɚɍɜɌɓɚɎɌəɔɔ ɖɚəɝɚɗɔɐɌɢɔɔ ɔ/ɔɗɔ crasy 

paving (ɝɘ. əɔɒɑ), Ɍ ɞɌɖɒɑ ɚɝɞɌɎɌɫɝɨ ɜɑɓɔɐɟɌɗɨ-

əɧɘ ɛɜɔ ɜɑɏɜɑɝɝɔɜɚɎɌəɔɔ ɔɓɘɑəɑəɔɕ.   

ȰɌəəɧɕ ɛɌɞɞɑɜə ɫɎɗɫɑɞɝɫ əɌɔɍɚɗɑɑ ɣɌ-

ɝɞɧɘ ɛɜɔ COVID-19 ɛəɑɎɘɚəɔɫɡ ɝ ɔɗɔ ɍɑɓ 

ɟɣɌɝɞɖɚɎ ɖɚəɝɚɗɔɐɌɢɔɔ ɔɗɔ ɜɑɞɔɖɟɗɫɜəɧɡ ɔɓ-

ɘɑəɑəɔɕ [15-17]. Ȼɚ ɐɌəəɧɘ Xu Z et al. Ɍɟɞɚ-

ɛɝɔɫ ɟɘɑɜɤɔɡ ɚɞ COVID-19 ɎɧɫɎɗɫɗɌ Ɏ ɓɚəɌɡ 

ɘɌɞɚɎɚɏɚ ɝɞɑɖɗɌ ɚɞɑɖ ɗɑɏɖɚɏɚ ɔ ɚɍɜɌɓɚɎɌəɔɑ ɏɔ-

ɌɗɔəɚɎɧɡ ɘɑɘɍɜɌə [18].  

ȶɚəɝɚɗɔɐɌɢɔɫ (Consolidation).   

ȻɌɞɞɑɜə ɛɜɔɘɑəɔɘ ɐɗɫ ɚɛɔɝɌəɔɫ ȶȾ ɔ 

ɜɑəɞɏɑəɚɏɜɌɘɘ. 

ɉɞɚ Ɏɞɚɜɚɕ ɛɚ ɣɌɝɞɚɞɑ ɎɝɞɜɑɣɌɑɘɚɝɞɔ ɛɌɞ-

ɞɑɜə ɛɜɔ COVID-19. ȻɌɞɚɘɚɜɠɚɗɚɏɔɣɑɝɖɔ ɛɜɑɐ- 

 

ȼɔɝ. 1 (Fig. 1) 

ȼɔɝ. 1.      ȸȽȶȾ. ȬɖɝɔɌɗɨəɌɫ ɛɜɚɑɖɢɔɫ. ȹɌɞɔɎəɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ. 

ȻɜɑɐɝɞɌɎɗɑəɧ ɜɌɓɗɔɣəɧɑ Ɏɔɐɧ ɟɛɗɚɞəɑəɔɫ ɛɌɜɑəɡɔɘɧ ɛɚ ɞɔɛɟ ɘɌɞɚɎɚɏɚ ɝɞɑɖɗɌ. Ƚɚɝɟɐɔɝɞɧɑ (ɝɛɗɚɤəɌɫ 

ɝɞɜɑɗɖɌ) ɔ ɍɜɚəɡɔɌɗɨəɧɑ (ɛɟəɖɞɔɜəɌɫ ɝɞɜɑɗɖɌ) ɝɞɜɟɖɞɟɜɧ ɣɑɞɖɚ ɐɔɠɠɑɜɑəɢɔɜɟɪɞɝɫ. ȺɖɜɟɏɗɌɫ ɘɚɜɠɚɗɚɏɔɫ 

ɟɛɗɚɞəɑəɔɫ (ɓɎɑɓɐɚɣɖɔ ɛɚ ɖɚəɞɟɜɟ), ɟɓɖɌɫ ɛɚɗɚɝɖɌ ɝɚɡɜɌəɑəəɚɕ ɛəɑɎɘɌɞɔɓɌɢɔɔ əɑɛɚɝɜɑɐɝɞɎɑəəɚ Ɏ ɝɟɍɛɗɑɎ-

ɜɌɗɨəɧɡ ɚɞɐɑɗɌɡ (ɔɓɚɏəɟɞɌɫ ɝɞɜɑɗɖɌ). 

Fig. 1.   MSCT. Axial plane. Native examination of thorax.  

Different types of ground -glass opacity pattern. Vascular (arrow) and bronchial (dotted arrow) structures are well 

differentiated. Round morphology of GGO (arrows), thin line of  spared pneumatization in subpleural region (curved 

arrow).  
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ɝɞɌɎɗɫɑɞ ɝɚɍɚɕ ɛɚɗəɚɑ ɓɌɘɑɥɑəɔɑ ɎɚɓɐɟɡɌ Ɏ 

ɌɗɨɎɑɚɗɌɡ ɛɌɞɚɗɚɏɔɣɑɝɖɔɘ ɝɟɍɝɞɜɌɞɚɘ (ɛɚ ɌəɌ-

ɗɚɏɔɔ ɝ ɚɛɔɝɌəəɧɘ Ɏɧɤɑ ɘɌɞɚɎɧɘ ɝɞɑɖɗɚɘ). 

ɉɞɚɞ Ɏɔɐ ɟɛɗɚɞəɑəɔɫ ɛɌɜɑəɡɔɘɧ ɜɌɓɎɔɎɌɑɞɝɫ, Ɏ 

ɚɞɗɔɣɔɑ ɚɞ ɌɞɑɗɑɖɞɌɓɌ, ɍɑɓ ɟɘɑəɨɤɑəɔɫ ɚɍɦɑɘɌ. 

ȹɌ əɌɞɔɎəɧɡ ȶȾ-ɞɚɘɚɏɜɌɘɘɌɡ ɖɚəɝɚɗɔɐɌɢɔɫ 

ɡɌɜɌɖɞɑɜɔɓɟɑɞɝɫ ɓəɌɣɔɞɑɗɨəɧɘ ɛɚɎɧɤɑəɔɑɘ 

ɛɗɚɞəɚɝɞɔ ɛɌɜɑəɡɔɘɧ, əɌ ɠɚəɑ ɣɑɏɚ ɍɜɚəɡɔɌɗɨ-

əɧɑ ɔ ɎɌɝɖɟɗɫɜəɧɑ ɝɞɜɟɖɞɟɜɧ ɍɚɗɨɤɑ əɑ ɐɔɠ-

ɠɑɜɑəɢɔɜɟɑɞɝɫ ɎɝɗɑɐɝɞɎɔɑ ɔɡ ɔɓɚɐɑəɝɔɎəɚɝɞɔ 

ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɟɛɗɚɞəɑəəɧɘ ɟɣɌɝɞɖɚɘ (ɜɔɝ.2). 

Ƚɗɑɐɟɑɞ ɚɞɘɑɞɔɞɨ, Ɏ ɣɞɚ ɓɚəɌɡ ɖɚəɝɚɗɔɐɌɢɔɔ, 

ɜɌɝɛɚɗɚɒɑəəɧɡ Ɏ ɛɜɔɖɚɜəɑɎɧɡ ɚɞɐɑɗɌɡ ɗɑɏɖɔɡ, 

ɛɜɚɝɎɑɞɧ ɖɜɟɛəɧɡ ɍɜɚəɡɚɎ Ɏɝɑ ɒɑ ɛɜɚɝɗɑɒɔ-

ɎɌɪɞɝɫ, ɐɑɘɚəɝɞɜɔɜɟɫ ɞɌɖ əɌɓɧɎɌɑɘɟɪ çɛəɑɎ-

ɘɚɍɜɚəɡɚɏɜɌɘɘɟè, ɚ ɣɑɘ ɍɟɐɑɞ ɝɖɌɓɌəɚ əɔɒɑ.  

Ȼɜɔ COVID-19 ɖɚəɝɚɗɔɐɌɢɔɫ ɜɌɓɎɔɎɌɑɞɝɫ, 

ɖɌɖ ɛɜɌɎɔɗɚ, əɌ ɘɑɝɞɑ ɘɌɞɚɎɚɏɚ ɝɞɑɖɗɌ, ɛɜɔ 

ɩɞɚɘ ɣɌɝɞɚ ɝɌɘɚ ɘɌɞɚɎɚɑ ɝɞɑɖɗɚ ɛɜɚɏɜɑɝɝɔɜɟɑɞ 

ɛɚ ɗɚɖɌɗɔɓɌɢɔɔ ɔ ɜɌɓɘɑɜɌɘ. Ȼɚɩɞɚɘɟ əɌɗɔɣɔɑ 

ɖɚəɝɚɗɔɐɌɢɔɔ ɝɎɔɐɑɞɑɗɨɝɞɎɟɑɞ ɚ ɜɌɓɎɔɞɔɔ, ɛɜɚ-

ɏɜɑɝɝɔɜɚɎɌəɔɔ ɛɜɚɢɑɝɝɌ. ȹɑɜɑɐɖɚ ɛɑɜɎɔɣəɚɑ 

ȶȾ-ɔɝɝɗɑɐɚɎɌəɔɑ ɐɑɘɚəɝɞɜɔɜɟɑɞ ɝɚɣɑɞɌəɔɑ ɓɚə 

ɘɌɞɚɎɚɏɚ ɝɞɑɖɗɌ ɔ ɖɚəɝɚɗɔɐɌɢɔɔ, ɣɞɚ əɑ ɛɚɓɎɚ-

ɗɫɑɞ ɜɌɝɢɑəɔɞɨ ɔɓɘɑəɑəɔɫ ɛɌɜɑəɡɔɘɧ ɗɑɏɖɔɡ 

ɖɌɖ əɌɣɌɗɨəɧɑ, ɖɚɏɐɌ ɎɔɓɟɌɗɔɓɔɜɟɪɞɝɫ ɞɚɗɨɖɚ 

ɟɣɌɝɞɖɔ ɣɔɝɞɚɏɚ ɘɌɞɚɎɚɏɚ ɝɞɑɖɗɌ. ȶɚəɝɚɗɔɐɌɢɔɫ 

ɘɚɒɑɞ ɍɧɞɨ ɚɐəɚɜɚɐəɚɕ (ɝɚɗɔɐəɚɕ) ɛɚ ɝɞɜɟɖɞɟ-

ɜɑ, Ɍ ɞɌɖɒɑ ɑɥɑ (Ɏ ɝɗɟɣɌɑ ɛɜɚɏɜɑɝɝɔɜɚɎɌəɔɫ) 

ɔɗɔ ɟɒɑ (ɛɜɔ ɜɑɏɜɑɝɝɔɜɚɎɌəɔɔ ɟɛɗɚɞəɑəɔɫ) ɝɚ-

ɐɑɜɒɌɞɨ ɘɑɗɖɔɑ Ɏɖɗɪɣɑəɔɫ ɣɌɝɞɔɣəɚ ɛəɑɎɘɌɞɔ-

ɓɔɜɚɎɌəəɧɡ ɐɚɗɑɖ.  

ȹɑɖɚɞɚɜɧɑ ɌɎɞɚɜɧ ɟɖɌɓɧɎɌɪɞ, ɣɞɚ ɜɌɓɎɔ-

ɞɔɑ ɖɚəɝɚɗɔɐɌɢɔɔ ɛɜɔ COVID-19 ɛɜɚɔɝɡɚɐɔɞ ɐɚ 

2 əɑɐɑɗɨ [10], Ɏ ɞɚ Ɏɜɑɘɫ ɖɌɖ ɐɜɟɏɔɑ əɌɍɗɪɐɌɗɔ 

ɛɜɚɏɜɑɝɝɔɜɚɎɌəɔɑ ɘɌɞɚɎɚɏɚ ɝɞɑɖɗɌ ɔ ɑɏɚ ɝɚɣɑ-

ɞɌəɔɑ ɝ ɖɚəɝɚɗɔɐɌɢɔɑɕ Ɏ ɞɑɣɑəɔɑ 1-3 əɑɐɑɗɨ 

[19]. Ȯ ɗɪɍɚɘ ɝɗɟɣɌɑ, ɣɑɘ ɐɚɗɨɤɑ ɔəɞɑɜɎɌɗ 

ɘɑɒɐɟ əɌɣɌɗɚɘ ɝɔɘɛɞɚɘɚɎ ɍɚɗɑɓəɔ ɔ ȶȾ-

ɔɝɝɗɑɐɚɎɌəɔɑɘ, ɞɑɘ Ɏɧɤɑ Ɏɑɜɚɫɞəɚɝɞɨ ɎɧɫɎɗɑ-

əɔɫ ɖɚəɝɚɗɔɐɌɢɔɔ ɗɑɏɚɣəɚɕ ɛɌɜɑəɡɔɘɧ [20-22]. 

Ȼɜɔ Ɍɟɞɚɛɝɔɔ ɟɘɑɜɤɔɡ ɚɞ COVID-19 Ɏ ɓɚəɌɡ 

ɖɚəɝɚɗɔɐɌɢɔɔ ɎɧɫɎɗɫɗɝɫ ɢɑɗɗɪɗɫɜəɧɕ ɠɔɍɜɚ-

ɘɔɖɝɚɔɐəɧɕ ɩɖɝɝɟɐɌɞ [18].  

ȭɟɗɧɒəɌɫ ɘɚɝɞɚɎɌɫ (Crazy-Paving 

Pattern).  

ȻɌɞɞɑɜə ɛɜɔɘɑəɔɘ ɐɗɫ ɚɛɔɝɌəɔɫ ȶȾ. 

ȻɌɞɞɑɜə ɛɜɑɐɝɞɌɎɗɫɑɞ ɝɚɍɚɕ ɝɚɣɑɞɌəɔɑ 

ɠɚəɚɎɧɡ ɔɓɘɑəɑəɔɕ ɛɚ ɞɔɛɟ ɘɌɞɚɎɚɏɚ ɝɞɑɖɗɌ ɔ 

ɎɧɜɌɒɑəəɚɏɚ ɟɞɚɗɥɑəɔɫ ɔəɞɑɜɝɞɔɢɔɌɗɨəɧɡ 

Ɏəɟɞɜɔ- ɔ ɘɑɒɐɚɗɨɖɚɎɧɡ ɝɑɛɞ, ɠɚɜɘɌɗɨəɚ ð 

ɚɞɑɖ ɛɌɜɑəɡɔɘɧ (ɜɔɝ. 3). Ȼɜɔ ɛɜɚɏɜɑɝɝɔɜɚɎɌəɔɔ  

 

ȼɔɝ. 2 (Fig. 2) 

ȼɔɝ. 2.      ȸȽȶȾ. ȬɖɝɔɌɗɨəɌɫ ɛɜɚɑɖɢɔɫ. ȹɌɞɔɎəɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ. 

ȼɌɓɗɔɣəɧɑ Ɏɔɐɧ ɖɚəɝɚɗɔɐɌɢɔɔ: ɚɖɜɟɏɗɌɫ (ɝɛɗɚɤəɌɫ ɝɞɜɑɗɖɌ) ɔ ɝɗɔɎəɌɫ ɖɚəɝɚɗɔɐɌɢɔɫ Ɏ ɐɚɜɓɌɗɨəɧɡ ɚɞɐɑɗɌɡ 

ɗɑɏɖɔɡ. Ƚɚɝɟɐɔɝɞɧɑ ɔ ɘɑɗɖɔɑ ɍɜɚəɡɔɌɗɨəɧɑ ɝɞɜɟɖɞɟɜɧ əɑ ɐɔɠɠɑɜɑəɢɔɜɟɪɞɝɫ Ɏ ɚɞɗɔɣɔɑ ɚɞ ɓɚəɧ ɘɌɞɚɎɚɏɚ 

ɝɞɑɖɗɌ (ɛɟəɖɞɔɜəɌɫ ɝɞɜɑɗɖɌ).    

Fig. 2.   MSCT. Axial plane. Native examination of thorax.  

Different types of consolida tion: round (arrow) and confluent consolidation in dorsal parts of both lungs. Vascular 

and bronchial structures are not differentiated, compared to the area of ground glass opacity (dotted arrow).  
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ɔɓɘɑəɑəɔɕ ɛɜɚɔɝɡɚɐɔɞ ɔɡ ɞɜɌəɝɠɚɜɘɌɢɔɫ Ɏ 

ɟɣɌɝɞɖɔ ɖɚɝɚɗɔɐɌɢɔɔ, ɛɜɔ ɜɑɏɜɑɝɝɔɜɚɎɌəɔɔ ð 

ɛɑɜɑɡɚɐ ɖ ɜɑɓɔɐɟɌɗɨəɧɘ ɔɓɘɑəɑəɔɫɘ ɛɚ ɞɔɛɟ 

ɘɌɞɚɎɚɏɚ ɝɞɑɖɗɌ.  

Ȼɜɔ ɛɌɞɚɘɚɜɠɚɗɚɏɔɣɑɝɖɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ, 

ɝɚɏɗɌɝəɚ ɓəɌəɔɫɘ ɛɚ ɛɜɑɐɧɐɟɥɑɘɟ SARS, ɔɓɘɑ-

əɑəɔɫ ɛɜɑɐɝɞɌɎɗɫɪɞ ɝɚɍɚɕ ɌɗɨɎɑɚɗɫɜəɧɕ ɚɞɑɖ ɔ 

ɔəɞɑɜɝɞɔɢɔɌɗɨəɚɑ ɎɚɝɛɌɗɑəɔɑ ɛɜɔ ɚɝɞɜɚɘ ɛɚ-

ɜɌɒɑəɔɔ ɗɑɏɖɚɏɚ [21]. Ȼɜɔ COVID-19 ɛɌɞɞɑɜə 

ɎɧɫɎɗɫɑɞɝɫ ɐɚ 36% ɝɗɟɣɌɑɎ ɔ Ɏ ɝɚɣɑɞɌəɔɔ ɝ ɘɌ-

ɞɚɎɧɘ ɝɞɑɖɗɚɘ ɔ/ɔɗɔ ɖɚəɝɚɗɔɐɌɢɔɑɕ ɟɖɌɓɧɎɌɑɞ 

əɌ ɛɜɚɏɜɑɝɝɔɜɚɎɌəɔɑ ɔɗɔ ɛɔɖɚɎɟɪ ɠɌɓɟ ɓɌɍɚɗɑ-

ɎɌəɔɫ [20, 22]. 

ȼɑɞɔɖɟɗɫɜəɧɑ ɔɓɘɑəɑəɔɫ (Reticular 

Pattern).  

ȻɌɞɞɑɜə ɛɜɔɘɑəɔɘ ɐɗɫ ɚɛɔɝɌəɔɫ ȶȾ ɔ 

ɜɑəɞɏɑəɚɏɜɌɘɘ.  

ȰɌəəɧɕ ɛɌɞɞɑɜə ɎɝɞɜɑɣɌɑɞɝɫ əɑ ɞɚɗɨɖɚ 

ɛɜɔ ɎɚɝɛɌɗɔɞɑɗɨəɧɡ ɓɌɍɚɗɑɎɌəɔɫɡ, Ɏ ɝɗɟɣɌɑ 

COVID -19 ð Ɏɔɜɟɝəɧɡ ɛəɑɎɘɚəɔɫɡ. ȽɌɘɚɑ ɜɌə-

əɑɑ ɛɚɫɎɗɑəɔɑ ɐɌəəɚɏɚ ɛɌɞɞɑɜəɌ ɚɛɔɝɌəɚ ɖ 

ɖɚəɢɟ ɛɑɜɎɚɕ əɑɐɑɗɔ COVID-19 ɔəɠɑɖɢɔɔ. 

ȴɓɘɑəɑəɔɫ ɛɜɑɐɝɞɌɎɗɫɪɞ ɝɚɍɚɕ ɟɞɚɗɥɑəɔɑ 

ɔəɞɜɌ- ɔ ɔəɞɑɜɗɚɍɟɗɫɜəɧɡ ɛɑɜɑɏɚɜɚɐɚɖ, Ɍ ɞɌɖ-

ɒɑ ɘəɚɒɑɝɞɎɑəəɧɑ ɗɔəɑɌɜəɧɑ ɟɞɚɗɥɑəɔɫ, 

ɛɜɑɒɐɑ Ɏɝɑɏɚ ɓɌ ɝɣɑɞ ɔəɞɑɜɝɞɔɢɔɌɗɨəɚɕ ɗɔɘɠɚ-

ɢɔɞɌɜəɚɕ ɔəɠɔɗɨɞɜɌɢɔɔ [5]. Ȯ ɝɗɟɣɌɑ COVID-19 

ɐɌəəɧɕ ɛɌɞɞɑɜə ɜɌɓɎɔɎɌɑɞɝɫ Ɏ ɚɝəɚɎəɚɘ Ɏɞɚ-

ɜɔɣəɚ əɌ ɠɚəɑ ɘɌɞɚɎɚɏɚ ɝɞɑɖɗɌ ɔ/ɔɗɔ ɖɚəɝɚɗɔ-

ɐɌɢɔɔ (ɜɔɝ. 4). Ȼɜɔ ɐɗɔɞɑɗɨəɚɘ ɞɑɣɑəɔɔ ɍɚɗɑɓəɔ 

ɐɌəəɧɕ ɛɌɞɞɑɜə ɘɚɒɑɞ ɛɜɚɏɜɑɝɝɔɜɚɎɌɞɨ ɔ ɛɜɑ-

ɚɍɗɌɐɌɞɨ [19].   

ȻəɑɎɘɚɍɜɚəɡɚɏɜɌɘɘɌ(Air bronchogram).  

ȻɌɞɞɑɜə ɛɜɔɘɑəɔɘ ɐɗɫ ɚɛɔɝɌəɔɫ ȶȾ ɔ 

ɜɑəɞɏɑəɚɏɜɌɘɘ.  

ȻəɑɎɘɚɍɜɚəɡɚɏɜɌɘɘɌ ɛɜɑɐɝɞɌɎɗɫɑɞ ɝɚɍɚɕ 

Ɏɚɓɐɟɤəɧɑ ɍɜɚəɡɔ əɌ ɠɚəɑ ɛɑɜɔɍɜɚəɡɔɌɗɨəɚɏɚ 

ɟɛɗɚɞəɑəɔɫ ɛɌɜɑəɡɔɘɧ ɛɚ ɞɔɛɟ ɘɌɞɚɎɚɏɚ ɝɞɑɖɗɌ 

ɔɗɔ ɖɚəɝɚɗɔɐɌɢɔɔ [5], Ɍ Ɏ ɝɗɟɣɌɫɡ ɜɌɓɎɔɞɔɫ 

ɚɝɞɜɚɏɚ ɜɑɝɛɔɜɌɞɚɜəɚɏɚ ɐɔɝɞɜɑɝɝ ɝɔəɐɜɚɘɌ ð əɌ 

ɠɚəɑ ɞɌɖ əɌɓɧɎɌɑɘɚɏɚ óɍɑɗɚɏɚ ɗɑɏɖɚɏɚó. Ȯ ɝɗɟɣɌɑ 

COVID -19 ɛəɑɎɘɚəɔɕ ɛɜɚɝɎɑɞ ɞɜɌɡɑɚɍɜɚəɡɔ-

Ɍɗɨəɚɏɚ ɐɑɜɑɎɌ ɚɝɞɌɑɞɝɫ, ɖɌɖ ɛɜɌɎɔɗɚ, ɝɎɚɍɚɐ-

əɧɘ əɑɝɘɚɞɜɫ əɌ ɞɚ, ɣɞɚ əɑɖɚɞɚɜɧɑ ɌɎɞɚɜɧ ɚɞ-

ɘɑɣɌɪɞ Ɏɧɝɚɖɟɪ Ɏɫɓɖɚɝɞɨ ɍɜɚəɡɔɌɗɨəɚɏɚ ɝɑɖ-

ɜɑɞɌ, ɎɧɓɧɎɌɪɥɑɏɚ ɝɟɡɚɕ ɔɗɔ ɝɚ ɝɖɟɐəɚɕ ɘɚɖ-

ɜɚɞɚɕ ɖɌɤɑɗɨ.  

ȶȾ-ɘɚɜɠɚɗɚɏɔɣɑɝɖɔ ɛɜɚɝɗɑɒɔɎɌɪɞɝɫ 

ɛəɑɎɘɌɞɔɓɔɜɚɎɌəəɧɑ ɍɜɚəɡɔ ɝ əɑɔɓɘɑəɑəəɚɕ 

ɞɚɛɚɏɜɌɠɔɑɕ (ȼɔɝ. 5). 

ȴɓɘɑəɑəɔɫ ɞɜɌɡɑɚɍɜɚəɡɔɌɗɨəɚɕ ɝɔɝɞɑ-

ɘɧ.  

ȭɜɚəɡɚ- ɔ ɍɜɚəɡɔɚɗɚɩɖɞɌɓɧ 

(Bronchiectasis and Bronchiolectasis).  

Ⱦɑɜɘɔə ɍɜɚəɡɚɩɖɞɌɓɧ ɛɜɔɘɑəɔɘ ɐɗɫ ɚɛɔ-

ɝɌəɔɫ ȶȾ ɔ ɜɑəɞɏɑəɚɏɜɌɘɘ.  

Ȼɜɔ COVID-19 ɎɝɞɜɑɣɌɑɞɝɫ ɐɔɗɌɞɌɢɔɫ 

ɍɜɚəɡɚɎ ɛɚ ɞɔɛɟ ɢɔɗɔəɐɜɔɣɑɝɖɔɡ ɍɜɚəɡɚɩɖɞɌ-

ɓɚɎ ɝ ɛɜɑɔɘɟɥɑɝɞɎɑəəɧɘ ɛɚɜɌɒɑəɔɑɘ ɘɑɗɖɔɡ 

ɍɜɚəɡɚɎ.  ȿɛɗɚɞəɑəɔɑ ɝɞɑəɖɔ ɍɜɚəɡɚɎ ɢɔɜɖɟɗɫɜ- 

 

ȼɔɝ. 3 (Fig. 3) 

ȼɔɝ. 3.  ȴɓɘɑəɑəɔɫ ɛɚ ɞɔɛɟ ɍɟɗɧɒəɚɕ ɘɚɝɞɚ-

Ɏɚɕ. 

ȹɌ əɌɞɔɎəɧɡ ɖɚɜɚəɌɗɨəɧɡ ȶȾ-ɞɚɘɚɏɜɌɘɘɌɡ ɚɛɜɑɐɑ-

ɗɫɑɞɝɫ ɟɞɚɗɥɑəɔɑ ɘɑɒɐɚɗɨɖɚɎɚɏɚ ɔəɞɑɜɝɞɔɢɔɫ əɌ 

ɠɚəɑ ɘɌɞɚɎɚɏɚ ɝɞɑɖɗɌ, ɣɞɚ əɌɛɚɘɔəɌɑɞ əɑɜɌɎəɚɘɑɜ-

əɧɑ ɖɌɘəɔ əɌ ɘɚɥɑəɚɕ ɍɟɗɧɒəɚɕ ɘɚɝɞɚɎɚɕ.   

Fig. 3.    Crazy -paving pattern.  

On native coronal reformats thickened interlobular 

septa and intralobular lines are visible, superimposed 

on a background of ground -glass opacity. This rese m-

bles irregularly shaped paving stones.  

 

ȼɔɝ. 4 (Fig. 4) 

ȼɔɝ. 4.    ȸȽȶȾ. ȬɖɝɔɌɗɨəɌɫ ɛɜɚɑɖɢɔɫ. ȹɌɞɔɎəɚɑ 

ɔɝɝɗɑɐɚɎɌəɔɑ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ. 

ȼɑɞɔɖɟɗɫɜəɧɑ ɔɓɘɑəɑəɔɫ: ɓəɌɣɔɞɑɗɨəɚɑ ɟɞɚɗɥɑəɔɑ 

ɘɑɒɐɚɗɨɖɚɎɧɡ ɔəɞɑɜɝɞɔɢɔɌɗɨəɧɡ ɛɑɜɑɏɚɜɚɐɚɖ 

(ɝɞɜɑɗɖɔ) Ɏ ɛɌɜɌɖɚɝɞɌɗɨəɧɡ ɝɟɍɛɗɑɎɜɌɗɨəɧɡ ɚɞɐɑɗɌɡ 

ɛɑɜɛɑəɐɔɖɟɗɫɜəɚ ɛɗɑɎɜɌɗɨəɚɕ ɛɚɎɑɜɡəɚɝɞɔ. 

Fig. 4.    MSCT. Axial plane. Native examination of 

thorax.  

Reticular pattern: collection of small linear opacities in 

subpleural paracostal region (arrows) running perpe n-

dicular to the pleural surface.  
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əɚɑ, ɖɌɖ ɛɜɌɎɔɗɚ, ɜɌɎəɚɘɑɜəɚɑ, ɎɧɜɌɒɑəəɚ 

ɟɘɑɜɑəəɚ. ɃɌɝɞɚ ɚɞɘɑɣɌɑɞɝɫ Ɍɝɔɘɘɑɞɜɔɫ ɛɚɜɌ-

ɒɑəɔɫ, ɚɝɚɍɑəəɚ Ɏ ɓɚəɌɡ ɘɌɞɚɎɚɏɚ ɝɞɑɖɗɌ (ȼɔɝ. 

6). Ƀɞɚɍɧ ɛɚɐɣɑɜɖəɟɞɨ ɛɜɑɔɘɟɥɑɝɞɎɑəəɧɑ ɔɓ-

ɘɑəɑəɔɫ Ɏ ɍɜɚəɡɌɡ ɘɌɗɚɏɚ ɐɔɌɘɑɞɜɌ, ɔɝɛɚɗɨɓɟ-

ɑɞɝɫ ɞɑɜɘɔə ɍɜɚəɡɔɚɗɚɩɖɞɌɓɧ. ȾɌɖɔɑ ɔɓɘɑəɑəɔɫ 

əɑ ɎɔɓɟɌɗɔɓɔɜɟɪɞɝɫ əɌ ɞɜɌɐɔɢɔɚəəɧɡ ɜɑəɞɏɑ-

əɚɏɜɌɘɘɌɡ. Ȯ ɝɗɟɣɌɑ COVID-19 ɛɚ ɐɌəəɧɘ ɜɌɓ-

ɗɔɣəɧɡ ɌɎɞɚɜɚɎ ɍɜɚəɡɚ- ɔ ɍɜɚəɡɔɚɗɚɩɖɞɌɓɧ ɍɧ-

ɗɔ ɎɧɫɎɗɑəɧ Ɏ 10-20% ɝɗɟɣɌɑɎ, ɛɜɔ ɩɞɚɘ Ɏ ɖɗɔ-

əɔɣɑɝɖɔ ɞɫɒɑɗɧɡ ɝɗɟɣɌɫɡ ɟɞɚɗɥɑəɔɑ ɝɞɑəɚɖ 

ɍɜɚəɡɚɎ ɎɝɞɜɑɣɌɗɚɝɨ ɣɌɥɑ, ɣɑɘ ɛɜɔ ɐɜɟɏɔɡ ɔə-

ɠɑɖɢɔɫɡ [20, 21]. 

ȽɟɍɛɗɑɎɜɌɗɨəɧɑ ɖɟɜɎɔɗɔəɑɌɜəɧɑ 

ɟɞɚɗɥɑəɔɫ (Subpleural Curvilinear Line). 

ȻɌɞɞɑɜə ɛɜɔɘɑəɔɘ ɐɗɫ ɚɛɔɝɌəɔɫ ȶȾ. 

ȻɌɞɞɑɜə ɛɜɑɐɝɞɌɎɗɫɑɞ ɝɚɍɚɕ ɞɚəɖɔɑ (1-3 

ɘɘ) ɟɛɗɚɞəɑəɔɫ ɛɌɜɑəɡɔɘɧ əɌ ɜɌɝɝɞɚɫəɔɔ ɐɚ 1 

ɝɘ ɚɞ ɛɗɑɎɜɧ ɔ ɛɌɜɌɗɗɑɗɨəɚ ɑɕ [5].  

ȰɌəəɧɑ ɔɓɘɑəɑəɔɫ ɘɚɏɟɞ ɜɌɝɛɚɗɌɏɌɞɨɝɫ 

ɖɌɖ ɛɌɜɌɖɚɝɞɌɗɨəɚ, ɞɌɖ ɔ ɛɌɜɌɘɑɐɔɌɝɞɔəɌɗɨəɚ 

(ȼɔɝ. 7). Ȯ ɝɗɟɣɌɑ COVID-19 ɎɝɞɜɑɣɌɗɔɝɨ ɚɖɚɗɚ 

20%, ɛɜɑɐɝɞɌɎɗɫɫ ɚɞɑɖ ɔɗɔ ɠɔɍɜɚɓ [21, 22].  

ȴɓɘɑəɑəɔɫ ɛɗɑɎɜɧ.  

ȻɗɑɎɜɌɗɨəɧɑ ɔɓɘɑəɑəɔɫ ɎɔɓɟɌɗɔɓɔɜɟɪɞɝɫ 

ɖɌɖ əɌ ȶȾ, ɞɌɖ ɔ əɌ ɜɑəɞɏɑəɚɏɜɌɘɘɌɡ.  

ȶ ɔɓɘɑəɑəɔɫɘ ɛɗɑɎɜɧ ɛɜɔ COVID-19 ɚɞ-

əɚɝɫɞ ɟɞɚɗɥɑəɔɑ ɛɗɑɎɜɧ ɔ ɛɗɑɎɜɌɗɨəɧɕ Ɏɧɛɚɞ, 

ɡɚɞɫ ɘəɚɏɔɑ ɌɎɞɚɜɧ ɚɞɘɑɣɌɪɞ, ɣɞɚ ɐɌəəɧɑ ɔɓ-

ɘɑəɑəɔɫ ɫɎɗɫɪɞɝɫ ɜɑɐɖɔɘɔ (ȼɔɝ. 8) ɔ, ɖɌɖ ɛɜɌ-

Ɏɔɗɚ, ɝɚɛɜɫɒɑəɧ ɝ əɑɍɗɌɏɚɛɜɔɫɞəɧɘ ɛɜɚɏəɚ-

ɓɚɘ. 

Shi H et al. ɛɜɚɎɑɗɔ ɔɝɝɗɑɐɚɎɌəɔɑ, ɖɚɞɚɜɚɑ 

ɎɖɗɪɣɌɗɚ ɌəɌɗɔɓ ɐɌəəɧɡ 81 ɛɌɢɔɑəɞɌ, ɖɚɞɚɜɧɑ 

ɍɧɗɔ ɜɌɓɐɑɗɑəɧ əɌ ɣɑɞɧɜɑ ɏɜɟɛɛɧ, Ɏ ɓɌɎɔɝɔɘɚ-

ɝɞɔ ɚɞ ɝɞɌɐɔɔ ɓɌɍɚɗɑɎɌəɔɫ: ɛɜɑɖɗɔəɔɣɑɝɖɔɑ ɔɓ-

ɘɑəɑəɔɫ, ɛɑɜɎɌɫ əɑɐɑɗɫ ɛɚɝɗɑ ɛɚɫɎɗɑəɔɫ ɖɗɔ-

əɔɣɑɝɖɚɕ ɝɔɘɛɞɚɘɌɞɔɖɔ, ɎɞɚɜɌɫ ɔ ɞɜɑɞɨɫ əɑɐɑ-

ɗɔ ɛɚɝɗɑ ɛɚɫɎɗɑəɔɫ ɖɗɔəɔɣɑɝɖɚɕ ɝɔɘɛɞɚɘɌɞɔ-

ɖɔ. Ȼɜɔ ɩɞɚɘ ɛɗɑɎɜɌɗɨəɧɕ Ɏɧɛɚɞ ɍɧɗ ɎɧɫɎɗɑə 

Ɏɚ Ɏɞɚɜɚɕ ɏɜɟɛɛɑ Ɏ 5% ɔ Ɏ ɣɑɞɎɑɜɞɚɕ ɏɜɟɛɛɑ ð Ɏ 

13% ɝɗɟɣɌɑɎ. ȿɞɚɗɥɑəɔɑ ɛɗɑɎɜɧ ɍɧɗɚ ɡɌɜɌɖ-

ɞɑɜəɚ ɐɗɫ ɍɚɗɑɑ ɛɚɓɐəɔɡ ɝɞɌɐɔɕ ɓɌɍɚɗɑɎɌəɔɫ ɔ 

ɎɝɞɜɑɣɌɗɚɝɨ Ɏ 47% Ɏ ɣɑɞɎɑɜɞɚɕ ɏɜɟɛɛɑ ɛɌɢɔɑə-

ɞɚɎ [19].  

Ȼɜɔ ɛɜɚɎɑɐɑəəɚɕ Ɍɟɞɚɛɝɔɔ ɟɘɑɜɤɑɏɚ ɚɞ 

COVID -19, Xi Liu RW et al. ɟɖɌɓɌɗɔ əɌ ɟɞɚɗɥɑ-

əɔɑ ɛɗɑɎɜɧ ɔ ɜɌɝɛɜɚɝɞɜɌəɑəəɧɑ ɌɐɏɑɓɔɎəɧɑ 

ɔɓɘɑəɑəɔɫ [23]. 

Ƚɔɘɛɞɚɘ ɡɌɗɚ ɔ  ɝɔɘɛɞɚɘ  ɜɑɎɑɜɝɔɎəɚɏɚ  

 

ȼɔɝ. 5 Ɍ (Fig. 5 Ɍ) 

 

ȼɔɝ. 5 ɍ (Fig. 5 b) 

ȼɔɝ. 5.   ȸȽȶȾ. ȶɚɜɚəɌɗɨəɌɫ (Ɍ) ɔ ɌɖɝɔɌɗɨəɌɫ (ɍ) ɛɜɚɑɖɢɔɔ. ȹɌɞɔɎəɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɚɜɏɌəɚɎ ɏɜɟɐ-

əɚɕ ɖɗɑɞɖɔ. 

ȻəɑɎɘɚɍɜɚəɡɚɏɜɌɘɘɌ (ɝɞɜɑɗɖɔ) Ɏ ɜɌɓɗɔɣəɧɡ ɓɚəɌɡ ɖɚəɝɚɗɔɐɌɢɔɔ: 

Ɍ ð ɚɖɜɟɏɗɌɫ ɖɚəɝɚɗɔɐɌɢɔɫ (əɑɞɔɛɔɣəɧɑ COVID-ɌɝɝɚɢɔɔɜɚɎɌəəɧɑ ɔɓɘɑəɑəɔɫ) ɛɜɔ ɗɑɏɖɚɘ ɞɑɣɑəɔɔ COVID-19.  

ɍ ð ɖɚəɝɚɗɔɐɌɢɔɫ ɛɜɔ ɚɝɞɜɚɘ ɜɑɝɛɔɜɌɞɚɜəɚɘ ɐɔɝɞɜɑɝɝ-ɝɔəɐɜɚɘɑ (ȺȼȰȽ), ɛɔɖɚɎɌɫ ɔɗɔ ɞɑɜɘɔəɌɗɨəɌɫ ɠɌɓɌ 

ɛɚɜɌɒɑəɔɫ ɗɑɏɖɔɡ.    

Fig. 5.   MSCT. Coronal (a) and axial (b) planes. Native examination of thorax.  

Air bronchogram (arrows) in different zones of consolidation:  

a ð round consolidation (not typical for COVID -19 associa ted pneumonia) in a patient with light course of the di s-

ease. 

b ð consolidation in acute respiratory distress syndrome (ARDS), terminal stage of lung damage.  
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ȼɔɝ. 6 (Fig. 6) 

 

ȼɔɝ. 7 (Fig. 7) 

ȼɔɝ. 6.   ȸȽȶȾ. ȬɖɝɔɌɗɨəɌɫ ɛɜɚɑɖɢɔɫ. ȹɌɞɔɎəɚɑ 

ɔɝɝɗɑɐɚɎɌəɔɑ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ. 

ȭɜɚəɡɔɚɗɚɩɖɞɌɓɧ ɚɛɜɑɐɑɗɫɪɞɝɫ ɖɌɖ ɩɖɞɌɓɔɫ ɘɑɗɖɔɡ 

Ɏɚɓɐɟɤəɧɡ ɍɜɚəɡɚɎ Ɏ əɔɒəɔɡ ɚɞɐɑɗɌɡ ɗɑɏɖɔɡ ɝ ɚɍɑɔɡ 

ɝɞɚɜɚə (ɝɞɜɑɗɖɔ). ȴɓɘɑəɑəɔɫ ɚɞɘɑɣɑəɧ Ɏ ɓɚəɌɡ ɘɌɞɚ-

Ɏɚɏɚ ɝɞɑɖɗɌ ɝ ɣɑɞɖɚɕ Ɍɝɔɘɘɑɞɜɔɑɕ ɝɞɚɜɚə. Ȱɗɫ ɩɞɚɕ 

ɗɚɖɌɗɔɓɌɢɔɔ ɞɌɖɚɕ ɐɔɌɘɑɞɜ ɍɜɚəɡɚɎ ɫɎɗɫɑɞɝɫ ɛɌɞɚ-

ɗɚɏɔɣɑɝɖɔɘ.         

Fig. 6.  MSCT. Axial plane. Native examination of 

thorax.  

Bronchiolectasis are visible as dilatation of small ai r-

ways in the lower parts of both lungs (arrows). The 

changes are found bilaterally with asymmetry. For this 

location such diameter of small airways is pathological.  

ȼɔɝ. 7.   ȸȽȶȾ. ȶɚɜɚəɌɗɨəɌɫ ɛɜɚɑɖɢɔɫ. ȹɌɞɔɎəɚɑ 

ɔɝɝɗɑɐɚɎɌəɔɑ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ. 

ȽɟɍɛɗɑɎɜɌɗɨəɧɑ ɖɟɜɎɔɗɔəɑɌɜəɧɑ ɗɔəɔɔ: ɚɛɜɑɐɑɗɫ-

ɪɞɝɫ ɟɣɌɝɞɖɔ ɝɚɡɜɌəɑəəɚɕ ɛəɑɎɘɌɞɔɓɌɢɔɔ əɑɛɚɝɜɑɐ-

ɝɞɎɑəəɚ Ɏ ɝɟɍɛɗɑɎɜɌɗɨəɧɡ ɚɞɐɑɗɌɡ ð ɛɌɜɌɖɚɝɞɌɗɨəɚ Ɏ 

ɗɑɎɚɘ ɏɑɘɔɞɚɜɌɖɝɑ ɔ ɛɌɜɌɘɑɐɔɌɝɞɔəɌɗɨəɚ ð Ɏ ɛɜɌ-

Ɏɚɘ, ɚɖɜɟɒɑəəɧɑ ɖɟɜɎɔɗɔəɑɌɜəɧɘɔ ɟɛɗɚɞəɑəɔɫɘɔ. 

Fig. 7.  MSCT. Coronal plane. Native examination of 

thorax.  

Subpleural curvilinear lines: subpleural areas of spared 

pneumatization are visible, surrounded with curvilinear 

opacities. Paracostal location in the left hemithorax and 

paramediastinal ð in the ri ght hemithorax.  

 

ȼɔɝ. 8 (Fig. 8) 

ȼɔɝ. 8.   ȸȽȶȾ. ȬɖɝɔɌɗɨəɌɫ ɛɜɚɑɖɢɔɫ. ȹɌɞɔɎəɚɑ 

ɔɝɝɗɑɐɚɎɌəɔɑ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ. 

ȺɞɝɟɞɝɞɎɔɑ ɟɞɚɗɥɑəɔɫ ɛɗɑɎɜɧ Ɏ ɓɚəɌɡ ɖɚəɝɚɗɔɐɌɢɔɔ: 

ɘɌɖɜɚɝɞɜɟɖɞɟɜəɚ əɑɔɓɘɑəɑəəɌɫ ɛɗɑɎɜɌ ɖɌɖ Ɏ ɓɚəɑ 

ɛɗɑɎɜɚɌɝɝɚɢɔɔɜɚɎɌəəɚɕ ɖɚəɝɚɗɔɐɌɢɔɔ (ɝɛɗɚɤəɌɫ 

ɝɞɜɑɗɖɌ), ɞɌɖ ɔ ɛɜɔ ɝɚɡɜɌəɑəɔɔ ɛɚɗɚɝɖɔ ɛəɑɎɘɌɞɔɓɔ-

ɜɚɎɌəəɚɕ ɛɌɜɑəɡɔɘɧ əɑɛɚɝɜɑɐɝɞɎɑəəɚ Ɏ ɝɟɍɛɗɑɎ-

ɜɌɗɨəɧɡ ɚɞɐɑɗɌɡ (ɛɟəɖɞɔɜəɌɫ ɝɞɜɑɗɖɌ). 

Fig. 8.  MSCT. Axial plane. Native examination of 

thorax.  

Absence of pleural thickening in the areas of consolid a-

tion. Intact pleura in the area of pleura -associated co n-

solidation (arrow) and in the area of spared pneumat i-

zation in subpleural regions (dotted arrow).  
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ɡɌɗɚ (Halo Sign and Reverse Halo Sign).  

ȻɌɞɞɑɜəɧ ɛɜɔɘɑəɔɘɧ ɐɗɫ ɚɛɔɝɌəɔɫ ȶȾ. 

Ȼɜɔ ɝɔɘɛɞɚɘɑ ɡɌɗɚ ɚɛɜɑɐɑɗɫɑɞɝɫ ɚɣɌɏ ɔɗɔ 

ɚɍɜɌɓɚɎɌəɔɑ, ɚɖɜɟɒɑəəɚɑ ɘɌɞɚɎɧɘ ɝɞɑɖɗɚɘ. 

ȼɌəɑɑ ɐɌəəɧɑ ɔɓɘɑəɑəɔɫ ɜɌɝɝɘɌɞɜɔɎɌɗɔɝɨ ɖɌɖ 

ɖɚɜɜɑɗɫɞ ɛɑɜɔɠɚɖɌɗɨəɚɕ ɏɑɘɚɜɜɌɏɔɔ ɛɜɔ Ɍə-

ɏɔɚɔəɎɌɓɔɎəɧɡ ɘɔɖɚɓɌɡ (ɛɜɑɒɐɑ Ɏɝɑɏɚ Ɍɝɛɑɜɏɔ-

ɗɑɓɑ), ɏɔɛɑɜɎɌɝɖɟɗɫɜəɧɡ ɘɑɝɞɌɝɞɌɓɌɡ, Ɏɔɜɟɝəɚɕ 

ɔəɠɑɖɢɔɔ ɔ ɚɜɏɌəɔɓɟɪɥɑɕɝɫ ɛəɑɎɘɚəɔɔ [5], 

ɚɐəɌɖɚ, ɚɝəɚɎəɚɕ ɛɟɝɖɚɎɚɕ ɛɌɞɚɗɚɏɔɣɑɝɖɔɕ ɘɑ-

ɡɌəɔɓɘ əɌ ɝɑɏɚɐəɫ əɑ ɔɓɟɣɑə. 

Ƚɔɘɛɞɚɘ ɡɌɗɚ ɞɌɖɒɑ əɑ ɫɎɗɫɑɞɝɫ ɞɔɛɔɣ-

əɚɕ ɘɌəɔɠɑɝɞɌɢɔɑɕ COVID-19 ɌɝɝɚɢɔɔɜɚɎɌə-

əɚɕ ɛəɑɎɘɚəɔɔ, ɚɐəɌɖɚ ɚɛɔɝɌəɔɑ ɐɌəəɚɏɚ 

ɝɔɘɛɞɚɘɌ ɎɝɞɜɑɣɌɑɞɝɫ ɟ ɑɐɔəɔɣəɧɡ ɌɎɞɚɜɚɎ 

[24]. Ȼɜɔɘɑɜ ɗɔɣəɚɏɚ əɌɍɗɪɐɑəɔɫ ɛɜɑɐɝɞɌɎɗɑə 

əɌ ȼɔɝ. 9.  

Ƚɔɘɛɞɚɘ ɜɑɎɑɜɝɔɎəɚɏɚ ɡɌɗɚ, ɖɌɖ ɝɗɑɐɟɑɞ 

ɔɓ əɌɓɎɌəɔɫ, ɛɜɑɐɝɞɌɎɗɫɑɞ ɝɚɍɚɕ ɚɍɜɌɞəɚɑ ɔɓ-

ɘɑəɑəɔɑ ɛɗɚɞəɚɝɞɔ Ɏ ɓɚəɑ ɔɓɘɑəɑəɔɕ ɛɚ ɝɜɌɎ-

əɑəɔɪ ɝ ɡɌɗɚ. Ⱥɛɜɑɐɑɗɫɑɞɝɫ ɖɌɖ ɚɖɜɟɏɗɧɕ ɠɚ-

ɖɟɝ ɘɌɞɚɎɚɏɚ ɝɞɑɖɗɌ, ɚɖɜɟɒɑəəɧɕ ɖɚɗɨɢɑɎɔɐəɚɕ 

ɖɚəɝɚɗɔɐɌɢɔɑɕ (ȼɔɝ. 10). Ȼɜɔ COVID-19 ɜɑɎɑɜ-

ɝɔɎəɚɑ ɡɌɗɚ ɚɛɔɝɌəɚ ɖɌɖ ɛɜɔ ɜɌɓɎɔɞɔɔ ɛɜɚɢɑɝ-

ɝɌ, ɞɌɖ ɔ ɛɜɔ ɜɑɓɚɜɍɢɔɔ ɚɣɌɏɌ ɝ ɜɑɓɔɐɟɌɗɨəɧɘ 

ɏɔɛɚɐɑəɝɔɎəɧɘ ɢɑəɞɜɚɘ. ɂɑəɞɜɌɗɨəɧɕ ɏɔɛɚ-

ɐɑəɝɔɎəɧɕ ɖɚɘɛɚəɑəɞ ɔɘɑɑɞ Ɏ ɓɚəɑ ɟɛɗɚɞəɑəɔɫ 

ɛɌɜɑəɡɔɘɧ əɑɜɚɎəɧɑ ɖɚəɞɟɜɧ, Ɏ ɚɞɗɔɣɔɑ ɚɞ 

ɘɑɗɖɚɕ ɍɟɗɗɧ. B ɝɗɟɣɌɑ ɍɟɗɗɧ ɔɓɘɑəɑəɔɫ ɘɚɒəɚ 

ɜɌɝɢɑəɔɎɌɞɨ ɖɌɖ ɛɝɑɎɐɚɜɑɎɑɜɝɔɎəɚɑ ɡɌɗɚ (ȼɔɝ. 

11).  

Ƚɔɘɛɞɚɘ ɜɑɎɑɜɝɔɎəɚɏɚ ɡɌɗɚ ɜɌəɑɑ ɜɌɝ-

ɝɘɌɞɜɔɎɌɗɝɫ ɖɌɖ ɝɛɑɢɔɠɔɣɑɝɖɔɕ ɖɚɜɜɑɗɫɞ ɚɜ-

ɏɌəɔɓɟɪɥɑɕɝɫ ɛəɑɎɘɚəɔɔ, əɚ ɚə ɎɝɞɜɑɣɌɑɞɝɫ ɔ 

ɛɜɔ ɐɜɟɏɚɕ ɛɌɞɚɗɚɏɔɔ, ɞɌɖɚɕ ɖɌɖ, əɌɛɜɔɘɑɜ, 

ɛɌɜɌɖɚɖɢɔɐɔɚɘɔɖɚɓ. 

ȾɌɖɔɑ ɔɓɘɑəɑəɔɫ ɗɑɏɖɔɡ, ɖɌɖ Ɏəɟɞɜɔɍɜɚə-

ɡɔɌɗɨəɧɕ ɘɟɖɚɔɐəɧɕ ɝɑɖɜɑɞ (mucoid impaction), 

ɔɓɘɑəɑəɔɫ ɛɚ ɞɔɛɟ çɐɑɜɑɎɚ Ɏ ɛɚɣɖɌɡè (tree-in -

bud pattern), ɡɌɜɌɖɞɑɜəɧɑ ɐɗɫ ɍɜɚəɡɔɚɗɔɞɌ, Ɍ 

ɞɌɖɒɑ ɎɧɜɌɒɑəəɚɑ ɟɞɚɗɥɑəɔɑ ɝɞɑəɚɖ ɍɜɚəɡɚɎ 

(marked bronchial wall thickening) ɛɚ ɐɌəəɧɘ 

ɍɚɗɨɤɔəɝɞɎɌ ɌɎɞɚɜɚɎ əɑɞɔɛɔɣəɧ ɐɗɫ COVID-19 

ɛɌɢɔɑəɞɚɎ.  

Ȯ ɝɗɟɣɌɑ ɍɗɌɏɚɛɜɔɫɞəɚɏɚ ɞɑɣɑəɔɫ ɍɚɗɑɓəɔ 

ɛɚɝɗɑ ɛɔɖɚɎɚɕ ɠɌɓɧ ɜɌɓɗɔɣəɧɑ Ɏɔɐɧ ɟɛɗɚɞəɑ-

əɔɫ ɛɌɜɑəɡɔɘɧ ɗɑɏɖɚɏɚ ɟɘɑəɨɤɌɪɞɝɫ Ɏ ɚɍɦɑɘɑ 

ɔ ɟɛɗɚɞəɫɪɞɝɫ, ɛɑɜɑɡɚɐɫ Ɏ ɝɞɌɐɔɪ ɜɌɓɜɑɤɑəɔɫ 

(ȼɔɝ. 12). ȺɐəɌɖɚ Ɏ əɌɝɞɚɫɥɔɕ ɘɚɘɑəɞ ɐɌəəɌɫ 

ɝɔɞɟɌɢɔɫ ɚɞɗɔɣɌɑɞɝɫ ɞɑɘ, ɣɞɚ ɔɓɟɣɑəɔɑ  ɔɓɘɑəɑ- 

əɔɕ ɗɑɏɖɔɡ ɛɜɔ COVID-19 ɌɝɝɚɢɔɔɜɚɎɌəəɧɡ 

ɛəɑɎɘɚəɔɫɡ ɛɜɚɔɝɡɚɐɔɞ ɛɜɑɔɘɟɥɑɝɞɎɑəəɚ ɛɑɜ-

ɝɛɑɖɞɔɎəɚ. ȻɜɑɐɝɞɌɎɗɫɪɞ ɚɝɚɍɧɕ əɌɟɣəɧɕ ɔ 

ɖɗɔəɔɣɑɝɖɔɕ ɔəɞɑɜɑɝ ɚɞɐɌɗɑəəɧɑ ɜɑɓɟɗɨɞɌɞɧ 

ɔɝɝɗɑɐɚɎɌəɔɕ ɗɑɏɖɔɡ ɟ ɍɚɗɨəɧɡ, ɛɑɜɑəɑɝɤɔɡ 

COVID -19   ɛəɑɎɘɚəɔɪ  Ɏ   ɝɜɑɐəɑɕ   ɔ   ɞɫɒɑɗɚɕ  

 

ȼɔɝ. 9 Ɍ (Fig. 9 Ɍ) 

 

ȼɔɝ. 9 ɍ (Fig. 9 b) 

ȼɔɝ. 9.      ȸȽȶȾ. ȬɖɝɔɌɗɨəɧɑ ɛɜɚɑɖɢɔɔ. ȹɌɞɔɎəɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ. 

Ƚɔɘɛɞɚɘ ɡɌɗɚ: 

Ɍ ð ɔɝɡɚɐəɌɫ ȶȾ, ɎɧɛɚɗəɑəəɌɫ ɛɚ ɐɜɟɏɔɘ ɛɚɖɌɓɌəɔɫɘ. 

ɍ ð ȶȾ ɣɑɜɑɓ 3,5 ɘɑɝɫɢɌ ɛɜɔ ɛɚɐɞɎɑɜɒɐɑəəɚɕ COVID-19 ɔəɠɑɖɢɔɔ. ȻɚɫɎɗɑəɔɑ ɛɗɚɞəɚɏɚ ɚɣɌɏɌ Ɏ ɫɓɧɣɖɚɎɧɡ 

ɝɑɏɘɑəɞɌɡ ɗɑɎɚɏɚ ɗɑɏɖɚɏɚ ɝ ɛɑɜɔɠɚɖɌɗɨəɧɘ ɘɌɞɚɎɧɘ ɝɞɑɖɗɚɘ (ɝɞɜɑɗɖɔ). 

Fig. 9.   MSCT. Axial planes. Native examination of thorax.  

Halo sign:  

a ð initial CT -scan, perfo rmed by other indication.  

b ð CT examination after 3.5 months with verified COVID -19. Ground -glass opacity surrounding a nodule in the 

lingual segments of the left lung.  
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ȼɔɝ. 10 Ɍ (Fig. 10 Ɍ) 

 

ȼɔɝ. 10 ɍ (Fig. 10 b) 

ȼɔɝ. 10.       ȸȽȶȾ. ȶɚɜɚəɌɗɨəɌɫ (Ɍ) ɔ ɌɖɝɔɌɗɨəɌɫ (ɍ) ɛɜɚɑɖɢɔɔ. ȹɌɞɔɎəɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɚɜɏɌəɚɎ 

ɏɜɟɐəɚɕ ɖɗɑɞɖɔ. 

Ƚɔɘɛɞɚɘ ɜɑɎɑɜɝɔɎəɚɏɚ ɡɌɗɚ: 

Ɍ ð ɓɚəɌ ɘɌɞɚɎɚɏɚ ɝɞɑɖɗɌ ɝ ɛɑɜɔɠɚɖɌɗɨəɚɕ ɖɚəɝɚɗɔɐɌɢɔɑɕ (ɝɞɜɑɗɖɌ). 

ɍ ð ɛɚɫɎɗɑəɔɑ ɢɑəɞɜɌɗɨəɚɕ ɛəɑɎɘɌɞɔɓɌɢɔɔ Ɏ ɓɚəɑ ɘɌɞɚɎɚɏɚ ɝɞɑɖɗɌ (ɝɞɜɑɗɖɌ), ɖɚəɞɟɜɧ ɢɑəɞɜɌɗɨəɚɕ ɓɚəɧ əɑ-

ɣɑɞɖɔɑ. 

Fig. 10.    MSCT. Coronal (a) and axial (b) planes. Native examination of thorax.  

Reversed halo sign:  

a ð rounded area of ground -glass opacity with perifocal consol idation (arrow).  

b ð area of central pneumatization within the area of ground -glass opacity (arrow), unsharp margins of the central 

zone. 

 

ȼɔɝ. 11 Ɍ (Fig. 11 Ɍ) 

 

ȼɔɝ. 11 ɍ (Fig. 11 b) 

ȼɔɝ. 11.  ȸȽȶȾ. ȬɖɝɔɌɗɨəɌɫ (Ɍ) ɔ ɖɚɜɚəɌɗɨəɌɫ (ɍ) ɛɜɚɑɖɢɔɔ. ȹɌɞɔɎəɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɚɜɏɌəɚɎ ɏɜɟɐ-

əɚɕ ɖɗɑɞɖɔ. 

Ƚɔɘɛɞɚɘ ɛɝɑɎɐɚɜɑɎɑɜɝɔɎəɚɏɚ ɡɌɗɚ. ȸɑɗɖɌɫ ɍɟɗɗɌ Ɏ ɓɚəɑ ɖɚəɝɚɗɔɐɌɢɔɔ, ɝɔɘɟɗɔɜɟɪɥɌɫ ɜɑɎɑɜɝɔɎəɚɑ ɡɌɗɚ. 

ȶɚəɞɟɜɧ ɍɟɗɗɧ, Ɏ ɚɞɗɔɣɔɑ ɚɞ ɛɚɫɎɗɫɪɥɑɕɝɫ ɢɑəɞɜɌɗɨəɚɕ ɛəɑɎɘɌɞɔɓɌɢɔɔ ɛɜɔ ɜɑɎɑɜɝɔɎəɚɘ ɡɌɗɚ, ɜɚɎəɧɑ ɔ 

ɣɑɞɖɔɑ (ɝɞɜɑɗɖɔ). 

Fig. 11.     MSCT. Axial (a) and coronal (b) planes.  

Pseudo reversed halo sing. Small bulla within the area of consolidation, simulating reversed halo sign. Margins of 

this bulla are sharp und well circumscribed (arrows).  
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ɠɚɜɘɌɡ. 

ȳɌɖɗɪɣɑəɔɑ. 

ȴɝɡɚɐɫ ɔɓ Ɏɧɛɚɗəɑəəɧɡ ɔɝɝɗɑɐɚɎɌəɔɕ ɔ 

ɛɜɚɔɗɗɪɝɞɜɔɜɚɎɌəəɧɡ əɌɍɗɪɐɑəɔɕ, ɛɜɑɐɝɞɌɎ-

ɗɫɑɞɝɫ ɢɑɗɑɝɚɚɍɜɌɓəɧɘ ɔɝɛɚɗɨɓɚɎɌəɔɑ ɝɞɜɟɖɞɟ-

ɜɔɜɚɎɌəəɚɏɚ ɛɜɚɞɚɖɚɗɌ ɚɛɔɝɌəɔɫ ɚɜɏɌəɚɎ ɏɜɟɐ-

əɚɕ ɖɗɑɞɖɔ ɐɗɫ ɛɌɢɔɑəɞɚɎ ɝ ɛɚɐɚɓɜɑəɔɑɘ ɔɗɔ ɝ 

ɎɑɜɔɠɔɢɔɜɚɎɌəəɚɕ COVID-19 ɛəɑɎɘɚəɔɑɕ. 

Ȯ ɚɛɔɝɌɞɑɗɨəɚɕ ɣɌɝɞɔ ɛɜɚɞɚɖɚɗɌ ɚɢɑəɖɟ 

ɔəɠɔɗɨɞɜɌɢɔɔ ɗɑɏɖɔɡ ɝɗɑɐɟɑɞ ɜɌɓɐɑɗɔɞɨ əɌ 

ɚɛɔɝɌəɔɑ ɘɚɜɠɚɗɚɏɔɔ ɔɓɘɑəɑəɔɕ, ɚɛɔɝɌəɔɑ 

ɜɌɝɛɜɑɐɑɗɑəɔɫ ɔɓɘɑəɑəɔɕ ɔ ɔɡ ɜɌɝɛɜɚɝɞɜɌəɬə-

əɚɝɞɔ. Ȼɜɔ ɩɞɚɘ, ɛɜɔ ɚɛɔɝɌəɔɔ ɘɚɜɠɚɗɚɏɔɔ ɔɓ-

ɘɑəɑəɔɕ ɘɚɏɟɞ ɍɧɞɨ Ɏɧɐɑɗɑəɧ ɛɑɜɎɔɣəɧɕ (ɐɚ-

ɘɔəɌəɞəɧɕ) ɔ Ɏɞɚɜɔɣəɧɕ (ɘɑəɑɑ ɎɧɜɌɒɑəəɧɕ) 

ɛɌɞɞɑɜəɧ ɔɗɔ ɔɡ ɝɚɣɑɞɌəɔɑ. Ȼɜɔ ɩɞɚɘ ɖ əɌɔɍɚ-

ɗɑɑ ɞɔɛɔɣəɧɘ ɛɌɞɞɑɜəɌɘ ɚɞəɚɝɫɞɝɫ: ɔɓɘɑəɑəɔɫ 

ɛɚ ɞɔɛɟ ɘɌɞɚɎɚɏɚ ɝɞɑɖɗɌ, ɖɚəɝɚɗɔɐɌɢɔɫ, ɔɓɘɑ-

əɑəɔɫ ɛɚ ɞɔɛɟ ɍɟɗɧɒəɚɕ ɘɚɝɞɚɎɚɕ, ɜɑɞɔɖɟɗɫɜ-

əɧɑ ɔɓɘɑəɑəɔɫ, Ɍ ɞɌɖɒɑ ɔɡ ɖɚɘɍɔəɌɢɔɫ. Ȼɜɔ 

ɚɛɔɝɌəɔɔ ɜɌɝɛɜɑɐɑɗɑəɔɫ ɔɓɘɑəɑəɔɕ ɟɖɌɓɧɎɌɑɞ-

ɝɫ ɔɡ ɌəɌɞɚɘɔɣɑɝɖɚɑ ɛɚɗɚɒɑəɔɑ/ɞɚɛɚɏɜɌɠɔɫ. 

Ȼɜɔ ɡɌɜɌɖɞɑɜɔɝɞɔɖɑ ɜɌɝɛɜɚɝɞɜɌəɬəəɚɝɞɔ ɔɓɘɑ-

əɑəɔɕ Ɏɧɐɑɗɫɪɞɝɫ əɌɔɍɚɗɑɑ ɛɚɜɌɒɑəəɧɑ 

ɟɣɌɝɞɖɔ ɗɑɏɖɔɡ ɔ ɐɌɑɞɝɫ ɚɢɑəɖɌ ɝɞɑɛɑəɔ ɞɫɒɑ-

ɝɞɔ ɔɓɘɑəɑəɔɕ Ɏ Ɏɔɐɑ ɛɜɔɍɗɔɓɔɞɑɗɨəɚɕ ɖɚɗɔɣɑ-

ɝɞɎɑəəɚɕ ɚɢɑəɖɔ Ɏ ɛɜɚɢɑəɞɌɡ ɛɚɜɌɒɑəəɚɕ ɛɌ-

ɜɑəɡɔɘɧ ɚɍɚɔɡ ɗɑɏɖɔɡ Ɏ ɢɑɗɚɘ. 

Ȯ ɓɌɖɗɪɣɔɞɑɗɨəɚɕ ɣɌɝɞɔ ɛɜɚɞɚɖɚɗɌ ɢɑɗɑ-

ɝɚɚɍɜɌɓəɚ ɚɢɑəɔɞɨ Ɏɑɜɚɫɞəɚɝɞɨ ɌɝɝɚɢɔɌɢɔɔ Ɏɧ-

ɫɎɗɑəəɧɡ ɔɓɘɑəɑəɔɕ ɝ COVID-19, ɞɌɖɔɘ ɚɍɜɌ-

ɓɚɘ ɐɌɎ ɚɢɑəɖɟ ɝɛɑɢɔɠɔɣəɚɝɞɔ ɔɓɘɑəɑəɔɕ. ȹɌ 

əɌɤ Ɏɓɏɗɫɐ, Ɏ ɝɗɟɣɌɑ əɑɛɚɐɞɎɑɜɒɐɑəəɚɕ COVID-

19 əɌɔɍɚɗɑɑ ɚɛɞɔɘɌɗɨəɧɘ ɎɌɜɔɌəɞɚɘ ɓɌɖɗɪɣɑ-

əɔɫ ɫɎɗɫɑɞɝɫ, əɌɛɜɔɘɑɜ: ȶȾ-ɘɚɜɠɚɗɚɏɔɣɑɝɖɔ 

ɎɧɫɎɗɑəəɧɑ ɔɓɘɑəɑəɔɫ (é) ɝ Ɏɧɝɚ-

ɖɚɕ/ɝɜɑɐəɑɕ/ɘɌɗɚɕ ɝɞɑɛɑəɨɪ Ɏɑɜɚɫɞəɚɝɞɔ ɘɚ-

ɏɟɞ ɍɧɞɨ ɌɝɝɚɢɔɔɜɚɎɌəɧ ɝ COVID-19 ɛəɑɎɘɚəɔ-

ɑɕ. ȰɌɗɑɑ ɐɌɑɞɝɫ ɚɢɑəɖɌ ɝɞɑɛɑəɔ ɞɫɒɑɝɞɔ ɛɚɜɌ-

ɒɑəɔɫ ɛɌɜɑəɡɔɘɧ ɚɍɚɔɡ ɗɑɏɖɔɡ (0-25%, 25 -50%, 

 

ȼɔɝ. 12 (Fig. 12) 

ȼɔɝ. 12.      ȸȽȶȾ. ȬɖɝɔɌɗɨəɧɑ ɛɜɚɑɖɢɔɔ. ȹɌɞɔɎəɧɑ ɔɝɝɗɑɐɚɎɌəɔɫ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ, Ɏɧɛɚɗ-

əɑəəɧɑ Ɏ ɐɔəɌɘɔɖɑ. 

ȼɌɓɎɔɞɔɑ COVID-19 ɌɝɝɚɢɔɔɜɚɎɌəəɚɕ ɛəɑɎɘɚəɔɔ (ɝɜɑɐəɑɕ ɞɫɒɑɝɞɔ ɞɑɣɑəɔɫ) ɛɚ ɐɌəəɧɘ ȶȾ. 

ȻɑɜɎɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ (15.03.2020): ɓɚəɌ ɘɌɞɚɎɚɏɚ ɝɞɑɖɗɌ Ɏ ɝɟɍɛɗɑɎɜɌɗɨəɧɡ ɚɞɐɑɗɌɡ ɛɜɌɎɚɏɚ ɗɑɏɖɚɏɚ (ɛɟəɖɞɔɜ-

əɌɫ ɝɞɜɑɗɖɌ). ȻɚɫɎɗɫɪɥɌɫɝɫ ɖɚəɝɚɗɔɐɌɢɔɫ Ɏ ɐɚɜɓɌɗɨəɧɡ ɚɞɐɑɗɌɡ ɗɑɏɖɔɡ ɝ ɚɍɑɔɡ ɝɞɚɜɚə. 

Ȯɞɚɜɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ (19.03.2020): ɛɜɚɏɜɑɝɝɔɜɚɎɌəɔɑ ɘɌɞɚɎɚɏɚ ɝɞɑɖɗɌ ɛɚ ɜɌɓɘɑɜɌɘ ɔ ɗɚɖɌɗɔɓɌɢɔɔ (ɛɟəɖɞɔɜ-

əɧɑ ɝɞɜɑɗɖɔ). ȿɎɑɗɔɣɔɎɌɪɥɌɫɝɫ ɍɔɗɌɞɑɜɌɗɨəɌɫ ɖɚəɝɚɗɔɐɌɢɔɫ ɛɌɜɑəɡɔɘɧ ɝ ɛəɑɎɘɚɍɜɚəɡɚɏɜɌɘɘɚɕ (ɣɑɜəɌɫ 

ɝɞɜɑɗɖɌ). 

Ȼɚɝɗɑɐəɑɑ ɛɑɜɑɐ Ɏɧɛɔɝɖɚɕ ɔɝɝɗɑɐɚɎɌəɔɑ (25.03.2020): ɟɘɑəɨɤɑəɔɑ ɚɍɦɑɘɌ ɔɓɘɑəɑəɔɕ, ɜɑɓɔɐɟɌɗɨəɚɑ ɘɌɞɚɎɚɑ 

ɝɞɑɖɗɚ (ɛɟəɖɞɔɜəɌɫ ɝɞɜɑɗɖɌ). 

Fig. 12.   MDCT. Axial pl anes. Native examinations of thorax at three different timepoints.  

Course of COVID -19 associated pneumonia (moderate severity) on CT.  

First study (15.03.2020): area of ground glass opacity in the subpleural region of the right lung (dotted arrow). 

Subtle c onsolidation areas in the dorsal parts of both lungs.  

Second study (19.03.2020): progression of the areas of ground -glass opacities (dotted arrows). Progression of bila t-

eral consolidation of lung parenchyma with positive air bronchogram.  

Third study before  the discharge (25.03.2020): regression of the changes, residual ground -glass opacities (dotted 

arrow).  
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50 -75%, 75 -100%) ɔ/ɔɗɔ ɐɔəɌɘɔɖɌ ɔɓɘɑəɑəɔɕ. 

Ȼɚɝɖɚɗɨɖɟ əɌɗɔɣɔɑ ɘɑɐɔɌɝɞɔəɌɗɨəɚɕ ɗɔɘɠɌɐɑ-

əɚɛɌɞɔɔ, Ɍ ɞɌɖɒɑ ɛɗɑɎɜɌɗɨəɚɏɚ ɎɧɛɚɞɌ, ɖɌɖ 

ɛɜɌɎɔɗɚ, ɝɚɛɜɫɒɑəɧ ɝ ɞɫɒɑɗɧɘ ɞɑɣɑəɔɑɘ ɓɌɍɚ-

ɗɑɎɌəɔɫ, Ɏ ɓɌɖɗɪɣɑəɔɔ ɛɜɚɞɚɖɚɗɌ ɢɑɗɑɝɚɚɍɜɌɓ-

əɚ ɟɛɚɘɔəɌɞɨ ɩɞɔ ɔɓɘɑəɑəɔɫ, ɟɖɌɓɧɎɌɪɥɔɑ əɌ 

əɑɍɗɌɏɚɛɜɔɫɞəɧɕ ɛɜɚɏəɚɓ. ȾɌɖɒɑ ɘɚɏɟɞ ɍɧɞɨ 

ɛɑɜɑɣɔɝɗɑəɧ ɌɗɨɞɑɜəɌɞɔɎəɧɑ ɐɔɌɏəɚɓɧ ɔ ɟɒɑ 

ɔɘɑɪɥɔɑɝɫ ɓɌɍɚɗɑɎɌəɔɫ ɗɑɏɖɔɡ.  

ȴɝɞɚɣəɔɖ ɠɔəɌəɝɔɜɚɎɌəɔɫ ɔ  ɖɚəɠɗɔɖɞ 

ɔəɞɑɜɑɝɚɎ. 

ȰɌəəɌɫ ɝɞɌɞɨɫ ɎɧɛɚɗəɑəɌ ɛɜɔ ɛɚɐɐɑɜɒɖɑ 

ɘɑɐɔɢɔəɝɖɚɏɚ ɠɌɖɟɗɨɞɑɞɌ ɁɌɕɐɑɗɨɍɑɜɏɝɖɚɏɚ 

ɟəɔɎɑɜɝɔɞɑɞɌ. ȬɎɞɚɜɧ ɐɌəəɚɕ ɝɞɌɞɨɔ ɛɚɐɞɎɑɜ-

ɐɔɗɔ ɚɞɝɟɞɝɞɎɔɑ ɖɚəɠɗɔɖɞɌ ɔəɞɑɜɑɝɚɎ, ɚ ɖɚɞɚ-

ɜɧɡ əɑɚɍɡɚɐɔɘɚ ɝɚɚɍɥɔɞɨ. 
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ȼȱȹȾȯȱȹȺȽȶȴȬȷȺȯȴɃȱȽȶȴȱ ȻȼȺɋȮȷȱȹȴɋ 

  

ȬɜɒɌəɢɑɎ Ȭ.Ȼ. 

 
ɜɑɐɝɞɌɎɗɑəɌ ɜɑəɞɏɑəɚɝɖɔɌɗɚɏɔɣɑɝɖɌɫ ɡɌɜɌɖɞɑɜɔɝɞɔɖɌ ɚɐɚəɞɚɏɑəəɧɡ ɔ əɑ-

ɚɐɚəɞɚɏɑəəɧɡ ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɧɡ ɚɛɟɡɚɗɑɕ ɣɑɗɪɝɞɑɕ, ɖɚɞɚɜɧɑ ɝɚɝɞɌɎɗɫɪɞ 

96 -99% ɚɞ ɚɍɥɑɏɚ ɣɔɝɗɌ əɚɎɚɚɍɜɌɓɚɎɌəɔɕ ɐɌəəɚɕ ɗɚɖɌɗɔɓɌɢɔɔ. ȻɜɔɎɑɐɑəɧ 

ɝɎɑɐɑəɔɫ ɚ ɣɌɝɞɚɞɑ ɎɝɞɜɑɣɌɑɘɚɝɞɔ ɚɛɟɡɚɗɑɕ ɔ ɔɡ ɘɚɜɠɚɗɚɏɔɣɑɝɖɔɡ ɚɝɚɍɑəəɚ-

ɝɞɫɡ.  

ȰɚɍɜɚɖɌɣɑɝɞɎɑəəɧɑ əɚɎɚɚɍɜɌɓɚɎɌəɔɫ, Ɏ ɞɚɘ ɣɔɝɗɑ ɐɚɝɞɔɏɤɔɑ ɍɚɗɨɤɔɡ ɜɌɓɘɑɜɚɎ, 

ɘɚɏɟɞ ɫɎɔɞɨɝɫ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚɕ əɌɡɚɐɖɚɕ ɛɜɔ ɔɝɝɗɑɐɚɎɌəɔɔ ɛɌɢɔɑəɞɚɎ ɛɚ ɛɚɎɚɐɟ 

ɗɑɣɑəɔɫ ɓɟɍɚɎ. ȺɜɞɚɛɌəɞɚɘɚɏɜɌɠɔɫ Ɏ ɚɝəɚɎəɚɘ ɝɞɌəɚɎɔɞɝɫ ɘɑɞɚɐɔɖɚɕ ɛɑɜɎɔɣəɚɏɚ Ɏɧ-

ɫɎɗɑəɔɫ ɚɛɟɡɚɗɑɕ ɣɑɗɪɝɞɑɕ. Ȼɜɔ əɌɗɔɣɔɔ ɓəɌɣɔɞɑɗɨəɧɡ ɚɛɟɡɚɗɑɎɧɡ ɛɚɜɌɒɑəɔɕ, ɚɝɚ-

ɍɑəəɚ Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ ɔ ɎɧɤɑɗɑɒɌɥɔɡ ɚɞɐɑɗɚɎ ɖɚɝɞɑɕ ɗɔɢɌ, ɛɜɔɘɑəɑəɔɑ ɖɚɘɛɨɪɞɑɜ-

əɚɕ ɞɚɘɚɏɜɌɠɔɔ ɍɚɗɑɑ ɢɑɗɑɝɚɚɍɜɌɓəɚ, ɣɑɘ ɜɌɝɛɜɚɝɞɜɌəɑəəɧɡ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɡ ɘɑɞɚ-

ɐɔɖ.  

ȭɚɗɨɤɔəɝɞɎɚ ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɧɡ ɚɛɟɡɚɗɑɕ ɣɑɗɪɝɞɑɕ ɔɘɑɑɞ ɝɡɚɐəɟɪ ɜɑəɞɏɑəɚɎ-

ɝɖɟɪ ɖɌɜɞɔəɟ ɘɑɒɐɟ ɝɚɍɚɕ ɔ ɝ ɖɔɝɞɌɘɔ ɣɑɗɪɝɞɑɕ. Ȼɚɩɞɚɘɟ ɛɜɚɎɑɝɞɔ ɚɍɦɑɖɞɔɎəɟɪ 

ɐɔɠɠɑɜɑəɢɔɌɗɨəɟɪ ɐɔɌɏəɚɝɞɔɖɟ əɌ ɚɝəɚɎɌəɔɔ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɡ ɐɌəəɧɡ əɑ ɛɜɑɐ-

ɝɞɌɎɗɫɑɞɝɫ Ɏɚɓɘɚɒəɧɘ ɍɑɓ ɔɝɛɚɗɨɓɚɎɌəɔɫ ɛɌɞɚɘɚɜɠɚɗɚɏɔɣɑɝɖɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ. 
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BENIGN TUMORS OF THE JAWS AND THEIR X-RAY MANIFESTATIONS 

 

Arzhantsev A.P.  
 

-ray characteristics of odontogenic and nonodontogenic benign tumors of the jaws 

which make up 96 -99% of the total number of tumors of this localization are pr e-

sented. The data on the incidence of tumors and their morphological features are 

presented.  

Benign tumors, including those that have reached large sizes, can be an x -ray f inding in the 

study of patients for the treatment of teeth. Orthopantomography in most cases becomes a 

method of primary detection of tumors of the jaws. In the presence of significant tumor l e-

sions, especially the upper jaw and overlying parts of the bone s of the face, the use of co m-

puted tomography is more appropriate than common x -ray techniques.  

Most benign tumors of the jaws have a similar x -ray pattern between themselves and with 

cysts of the jaws. Therefore, an objective differential diagnosis based on x -ray data is not 

possible without the use of pathomorphological examination.  

 

 Keywords: odontogenic, nonodontogenic, tumors, jaws, x -ray picture, differential d i-

agnosis, orthopantomography, computed tomography.  
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ɚɎɚɚɍɜɌɓɚɎɌəɔɫ ɣɑɗɪɝɞəɚ-ɗɔɢɑɎɚɕ 

ɚɍɗɌɝɞɔ ɝɚɝɞɌɎɗɫɪɞ 20-25% ɚɞ ɚɛɟɡɚ-

ɗɑɎɧɡ ɓɌɍɚɗɑɎɌəɔɕ ɐɜɟɏɔɡ ɗɚɖɌɗɔɓɌ-

ɢɔɕ. Ƚɜɑɐɔ ɚɛɟɡɚɗɑɕ ɣɑɗɪɝɞɑɕ ɐɚɍ-

ɜɚɖɌɣɑɝɞɎɑəəɧɑ əɚɎɚɚɍɜɌɓɚɎɌəɔɫ 

ɎɝɞɜɑɣɌɪɞɝɫ Ɏ ɛɚɐɌɎɗɫɪɥɑɘ ɍɚɗɨɤɔəɝɞɎɑ ɝɗɟ-

ɣɌɑɎ (96-99%). Ⱥəɔ ɛɜɑɐɝɞɌɎɗɑəɧ ɐɎɟɘɫ ɚɝəɚɎ-

əɧɘɔ ɏɜɟɛɛɌɘɔ ð ɚɐɚəɞɚɏɑəəɧɘɔ ɔ əɑɚɐɚəɞɚ-

ɏɑəəɧɘɔ ɛɚɜɌɒɑəɔɫɘɔ. ȹɑɚɐɚəɞɚɏɑəəɧɑ ɚɛɟɡɚ-

ɗɔ ɛɚɐɜɌɓɐɑɗɫɪɞɝɫ əɌ ɚɝɞɑɚɏɑəəɧɑ ɔ əɑɚɝɞɑɚ-

ɏɑəəɧɑ.   

ȳəɌɣɔɘɚɝɞɨ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚɏɚ ɔɝɝɗɑɐɚ-

ɎɌəɔɫ Ɏ ɎɧɫɎɗɑəɔɔ ɐɌəəɚɕ ɛɌɞɚɗɚɏɔɔ ɚɍɟɝɗɚɎ-

ɗɑəɌ ɞɑɘ, ɣɞɚ ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɧɑ ɚɛɟɡɚɗɔ ɣɌɝɞɚ 

əɑ ɔɘɑɪɞ ɡɌɜɌɖɞɑɜəɚɕ ɖɗɔəɔɣɑɝɖɚɕ ɖɌɜɞɔəɧ ɔ 

ɚɞɗɔɣɌɪɞɝɫ ɍɑɝɝɔɘɛɞɚɘəɧɘ ɞɑɣɑəɔɑɘ əɌ ɜɌə-

əɑɕ ɝɞɌɐɔɔ ɜɚɝɞɌ, Ɍ ɔəɚɏɐɌ ɔ ɛɜɔ ɐɗɔɞɑɗɨəɚɘ 

ɜɌɓɎɔɞɔɔ ɛɜɚɢɑɝɝɌ. Ȯ əɑɖɚɞɚɜɧɡ ɝɗɟɣɌɫɡ əɚɎɚ-

ɚɍɜɌɓɚɎɌəɔɫ ɣɑɗɪɝɞɑɕ, ɐɚɝɞɔɏɤɔɑ ɓəɌɣɔɞɑɗɨ-

əɧɡ ɜɌɓɘɑɜɚɎ, ɝɞɌəɚɎɫɞɝɫ ɝɗɟɣɌɕəɚɕ ɜɑəɞɏɑ-

əɚɎɝɖɚɕ əɌɡɚɐɖɚɕ ɛɜɔ ɚɍɜɌɥɑəɔɔ ɛɌɢɔɑəɞɚɎ Ɏ 

ɝɞɚɘɌɞɚɗɚɏɔɣɑɝɖɔɑ ɖɗɔəɔɖɔ ɛɚ ɛɚɎɚɐɟ ɗɑɣɑəɔɫ 

ɓɟɍɚɎ. 

Ⱥɐɚəɞɚɏɑəəɧɑ ɚɛɟɡɚɗɔ ɜɌɓɎɔɎɌɪɞɝɫ ɔɓ 

ɩɗɑɘɑəɞɚɎ ɓɟɍəɚɏɚ ɓɌɣɌɞɖɌ ɔ ɝɚɝɞɌɎɗɫɪɞ 46-51% 

ɚɞ ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɧɡ əɚɎɚɚɍɜɌɓɚɎɌəɔɕ ɣɑɗɪ-

ɝɞɑɕ. Ȼɜɔ ɩɞɚɘ Ɏ 80% ɝɗɟɣɌɑɎ ɚɛɟɡɚɗɔ ɚɍɜɌɓɚ-

ɎɧɎɌɪɞɝɫ əɌ əɔɒəɑɕ ɣɑɗɪɝɞɔ ɝ ɛɜɑɔɘɟɥɑ-

ɝɞɎɑəəɧɘ ɛɚɜɌɒɑəɔɑɘ ɟɏɗɌ, ɍɚɖɚɎɧɡ ɚɞɐɑɗɚɎ 

ɞɑɗɌ ɔ əɔɒəɔɡ ɚɞɐɑɗɚɎ ɎɑɞɎɑɕ ɣɑɗɪɝɞɔ. 

ȬɘɑɗɚɍɗɌɝɞɚɘɧ  ɎɝɞɜɑɣɌɪɞɝɫ Ɏ 18-24% 

ɝɗɟɣɌɑɎ ɝɜɑɐɔ ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɧɡ ɚɐɚəɞɚɏɑə-

əɧɡ ɚɛɟɡɚɗɑɕ. ɉɞɔ ɚɛɟɡɚɗɔ ɠɚɜɘɔɜɟɪɞɝɫ ɔɓ 

ɩɛɔɞɑɗɔɫ ɓɟɍəɚɏɚ ɝɚɝɚɣɖɌ, ɖɗɑɞɚɣəɧɡ ɩɗɑɘɑəɞɚɎ 

ɩɘɌɗɑɎɚɏɚ ɚɜɏɌəɌ, ɩɛɔɞɑɗɔɫ ɞɔɛɌ ɖɗɑɞɚɖ ȸɌ-

ɗɌɝɝɑ. ȼɌɓɗɔɣɌɪɞɝɫ əɑɝɖɚɗɨɖɚ ɘɚɜɠɚɗɚɏɔɣɑɝɖɔɡ 

ɎɌɜɔɌəɞɚɎ ɝɞɜɚɑəɔɫ ɌɘɑɗɚɍɗɌɝɞɚɘɧ (ɠɚɗɗɔɖɟ-

ɗɫɜəɧɕ, ɌɖɌəɞɚɘɌɞɚɓəɧɕ, ɛɗɑɖɝɔɠɚɜɘəɧɕ, 

ɓɑɜəɔɝɞɚɖɗɑɞɚɣəɧɕ, ɐɑɝɘɚɛɗɌɝɞɔɣɑɝɖɔɕ, ɍɌ-

ɓɌɗɨəɚɖɗɑɞɚɣəɧɕ, ɘɔɖɜɚɖɔɝɞɚɓəɧɕ ɔ ɐɜ.), ɔɓ 

ɖɚɞɚɜɧɡ ɣɌɥɑ əɌɍɗɪɐɌɪɞɝɫ ɛɗɑɚɘɚɜɠəɌɫ ɔ 

ɠɚɗɗɔɖɟɗɫɜəɌɫ ɠɚɜɘɧ. Ȯ ɛɜɑɐɑɗɌɡ ɚɐəɚɏɚ əɚ-

ɎɚɚɍɜɌɓɚɎɌəɔɫ ɘɚɏɟɞ ɝɚɣɑɞɌɞɨɝɫ ɞɖɌəɔ ɜɌɓəɧɡ 

ɎɌɜɔɌəɞɚɎ ɝɞɜɚɑəɔɫ ɌɘɑɗɚɍɗɌɝɞɚɘɧ. Ⱥɛɟɡɚɗɔ, 

ɖɌɖ ɛɜɌɎɔɗɚ, ɎɚɓəɔɖɌɪɞ ɟ ɗɔɢ ɘɚɗɚɐɚɏɚ ɔ ɝɜɑɐ-

əɑɏɚ ɎɚɓɜɌɝɞɌ ð ɚɞ 20 ɐɚ 45 ɗɑɞ, ɚɐɔəɌɖɚɎɚ ɣɌ-

ɝɞɚ ɟ ɘɟɒɣɔə ɔ ɒɑəɥɔə. ȴɓɗɪɍɗɑəəɌɫ ɗɚɖɌɗɔ-

ɓɌɢɔɫ Ɏ ɚɍɗɌɝɞɔ ɍɚɖɚɎɧɡ ɚɞɐɑɗɚɎ əɔɒəɑɕ ɣɑɗɪ-

ɝɞɔ ð ɞɑɗɌ, ɟɏɗɌ ɔ ɎɑɞɎɔ (80-90 %). ȶɜɌɕəɑ ɜɑɐɖɚ 

ɌɘɑɗɚɍɗɌɝɞɚɘɧ ɚɍɜɌɓɟɪɞɝɫ əɌ Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ. 

ȸɚɏɟɞ ɚɓɗɚɖɌɣɑɝɞɎɗɫɞɨɝɫ.  

ȼɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔ ɜɌɓɗɔɣɌɪɞɝɫ ɝɚɗɔɐəɌɫ 

ɔ ɖɔɝɞɚɓəɌɫ ɠɚɜɘɧ ɌɘɑɗɚɍɗɌɝɞɚɘɧ. ȽɚɗɔɐəɌɫ 

ɠɚɜɘɌ ɡɌɜɌɖɞɑɜɔɓɟɑɞɝɫ ɞɑəɑɎɚɕ ɖɌɜɞɔəɚɕ ɚɐ-

əɚɛɚɗɚɝɞəɚɏɚ ɚɍɜɌɓɚɎɌəɔɫ (ɜɔɝ. 1, 2 Ɍ, ɍ), ɖɔ-

ɝɞɚɓəɌɫ ɠɚɜɘɌ ɔɘɑɑɞ ɜɑəɞɏɑəɚɎɝɖɟɪ ɖɌɜɞɔəɟ 

ɛɚɗɔɖɔɝɞɚɓəɚɏɚ ɚɍɜɌɓɚɎɌəɔɫ (ɜɔɝ. 3).  

ȹɌ ɜɑəɞɏɑəɚɏɜɌɘɘɌɡ ɛɜɚɓɜɌɣəɚɝɞɨ ɞɑəɔ 

ɌɘɑɗɚɍɗɌɝɞɚɘɧ ɜɑɐɖɚ ɍɧɎɌɑɞ ɚɐəɚɜɚɐəɚɕ. Ⱥɛɟ-

ɡɚɗɨ ɛɚɜɌɒɌɑɞ ɖɚɜɞɔɖɌɗɨəɧɑ ɛɗɌɝɞɔəɧ ɣɑɗɪɝɞɔ 

əɌ ɜɌɓɗɔɣəɟɪ ɏɗɟɍɔəɟ, əɑɜɑɐɖɚ ɝɚɓɐɌɎɌɫ ɗɚɒ-

əɟɪ ɖɌɜɞɔəɟ əɌɗɔɣɔɫ əɑɝɖɚɗɨɖɔɡ ɛɚɗɚɝɞɑɕ, ɚɞ-

ɏɜɌəɔɣɑəəɧɡ ɐɜɟɏ ɚɞ ɐɜɟɏɌ ɖɚɝɞəɧɘɔ ɛɑɜɑɏɚ-

ɜɚɐɖɌɘɔ. Ȼɜɔ ɓəɌɣɔɞɑɗɨəɚɘ ɛɜɚəɔɖəɚɎɑəɔɔ 

Ɏɏɗɟɍɨ ɖɚɜɞɔɖɌɗɨəɚɕ ɛɗɌɝɞɔəɧ ɚɛɟɡɚɗɨ ɑɑ ɔɝ-

ɞɚəɣɌɑɞ ɔ ɘɚɒɑɞ ɎɧɓɧɎɌɞɨ ɛɚɗəɟɪ ɐɑɝɞɜɟɖɢɔɪ 

(ɜɔɝ. 4 Ɍ, ɍ, Ɏ). Ȯ ɞɌɖɚɘ ɝɗɟɣɌɑ ɌɘɑɗɚɍɗɌɝɞɚɘɧ 

ɜɌɝɛɜɚɝɞɜɌəɫɪɞɝɫ əɌ ɛɜɔɗɑɒɌɥɔɑ ɘɫɏɖɔɑ ɞɖɌ-

əɔ. Ƚɞɑɛɑəɨ Ɏɓɐɟɞɔɫ ɖɚɝɞɔ Ɏ ɛɚɜɌɒɑəəɧɡ 

ɟɣɌɝɞɖɌɡ ɜɌɓɗɔɣəɌ. Ȯ ɚɞɗɔɣɔɑ ɚɞ ɔɝɞɔəəɧɡ 

ɖɔɝɞ, Ɏəɑɐɜɫɫɝɨ ɘɑɒɐɟ ɖɚɜəɫɘɔ ɓɟɍɚɎ, Ɍɘɑɗɚɍ-

ɗɌɝɞɚɘɌ əɑ ɎɧɓɧɎɌɑɞ ɔɡ ɝɘɑɥɑəɔɫ, əɚ ɔəɚɏɐɌ 

ɛɜɔɎɚɐɔɞ ɖ ɜɑɓɚɜɍɢɔɔ Ɏɑɜɡɟɤɑɖ ɖɚɜəɑɕ. ȷɚɖɌ-

ɗɔɓɟɫɝɨ Ɏ ɍɚɖɚɎɧɡ ɚɞɐɑɗɌɡ ɞɑɗɌ əɔɒəɑɕ ɣɑɗɪɝɞɔ 

ɛɚɗɚɝɞɨ ɚɛɟɡɚɗɔ ɣɌɝɞɚ ɝɚɐɑɜɒɔɞ ɜɑɞɑəɔɜɚɎɌə-

əɧɕ ɞɜɑɞɔɕ ɘɚɗɫɜ. Ⱥɐəɚɕ ɔɓ ɚɝɚɍɑəəɚɝɞɑɕ Ɍɘɑ-

ɗɚɍɗɌɝɞɚɘ ɫɎɗɫɑɞɝɫ ɜɌɝɛɜɚɝɞɜɌəɑəɔɑ ɓɌ ɛɜɑɐɑ-

ɗɧ Ɏɔɐɔɘɧɡ əɌ ɝəɔɘɖɌɡ ɏɜɌəɔɢ ɛɚɜɌɒɑəɔɫ ɖɚ-

ɝɞɔ. Ȼɜɔ əɌɏəɚɑəɔɔ ɚɛɟɡɚɗɔ Ɏ ɑɑ ɛɜɚɝɎɑɞɑ Ɏɔɓɟ-

Ɍɗɔɓɔɜɟɑɞɝɫ ɟɜɚɎɑəɨ ɒɔɐɖɚɝɞɔ. 

ȿ ɐɌəəɧɡ ɚɛɟɡɚɗɑɕ ɚɞɝɟɞɝɞɎɟɑɞ ɡɌɜɌɖɞɑɜ-

əɌɫ ɝɖɔɌɗɚɏɔɣɑɝɖɌɫ ɖɌɜɞɔəɌ, ɖɚɞɚɜɌɫ ɛɚɓɎɚɗɔɗɌ 

ɍɧ ɛɜɚɎɚɐɔɞɨ ɐɔɠɠɑɜɑəɢɔɌɗɨəɟɪ ɐɔɌɏəɚɝɞɔɖɟ 

ɘɑɒɐɟ əɔɘɔ ɔ ɖɔɝɞɌɘɔ ɣɑɗɪɝɞɑɕ, Ɍ ɞɌɖɒɑ ɐɚɍ-

ɜɚɖɌɣɑɝɞɎɑəəɧɘɔ ɚɛɟɡɚɗɫɘɔ, ɔɘɑɪɥɔɘɔ Ɏɔɐ 

ɖɚɝɞəɚɕ ɛɚɗɚɝɞɔ. Ȼɚɩɞɚɘɟ ɛɜɔ ɚɍəɌɜɟɒɑəɔɔ ɛɚ-

ɗɚɝɞəɚɏɚ ɚɍɜɌɓɚɎɌəɔɫ ɗɪɍɧɡ ɜɌɓɘɑɜɚɎ ɔ ɠɚɜɘɧ 

Ɏ ɍɚɖɚɎɚɘ ɚɞɐɑɗɑ əɔɒəɑɕ ɣɑɗɪɝɞɔ, ɛɜɑɒɐɑ Ɏɝɑ-

ɏɚ, əɑɚɍɡɚɐɔɘɚ ɔɝɖɗɪɣɔɞɨ əɌɗɔɣɔɑ ɌɘɑɗɚɍɗɌ-

ɝɞɚɘɧ. ȰɚɝɞɚɎɑɜəɌɫ ɐɔɠɠɑɜɑəɢɔɌɗɨəɌɫ ɐɔɌ-

ɏəɚɝɞɔɖɌ ɝ ɐɜɟɏɔɘɔ ɛɚɗɚɝɞəɧɘɔ ɚɍɜɌɓɚɎɌəɔɫɘɔ 

ɚɝəɚɎɧɎɌɑɞɝɫ əɌ ɛɜɑɢɔɓɔɚəəɚɘ ɛɌɞɚɘɚɜɠɚɗɚ-

ɏɔɣɑɝɖɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɝ ɛɜɔɘɑəɑəɔɑɘ ɔɘɘɟəɚ-

ɏɔɝɞɚɡɔɘɔɣɑɝɖɚɏɚ ɌəɌɗɔɓɌ. 

ȭɑɝɝɔɘɛɞɚɘəɚɑ ɞɑɣɑəɔɑ ɓɌɍɚɗɑɎɌəɔɫ ɝɞɌ-

əɚɎɔɞɝɫ ɛɜɔɣɔəɚɕ ɐɔɌɏəɚɝɞɔɖɔ əɌ ɝɞɌɐɔɔ ɐɚ-

ɝɞɔɒɑəɔɫ ɓəɌɣɔɞɑɗɨəɧɡ ɜɌɓɘɑɜɚɎ ɚɛɟɡɚɗɔ. ɉɞɚ 

ɚɍɟɝɗɚɎɗɔɎɌɑɞ əɑɚɍɡɚɐɔɘɚɝɞɨ Ɏɧɛɚɗəɑəɔɫ ɜɑ-

ɓɑɖɢɔɔ ɍɚɗɨɤɚɏɚ ɛɚ ɛɜɚɞɫɒɑəəɚɝɞɔ ɟɣɌɝɞɖɌ ɣɑ-

ɗɪɝɞɔ.  

ȹ 
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ȼɔɝ. 1 (Fig. 1) 

ȼɔɝ. 1.      ȺɜɞɚɛɌəɞɚɘɚɏɜɌɘɘɌ. 

ȬɘɑɗɚɍɗɌɝɞɚɘɌ ɝɚɗɔɐəɚɕ ɠɚɜɘɧ əɔɒəɑɕ ɣɑɗɪɝɞɔ ɝɛɜɌɎɌ. 

Fig. 1.   Orthop antomogram.  

Ameloblastoma solid form of the lower jaw on the right.  

 

ȼɔɝ. 2 Ɍ (Fig. 2 Ɍ) 

 

ȼɔɝ. 2 ɍ (Fig. 2 b) 

ȼɔɝ. 2.       ȸȽȶȾ əɔɒəɑɕ ɣɑɗɪɝɞɔ, Ɍ ð ɌɖɝɔɌɗɨəɧɕ ɝɜɑɓ, ɍ - ɠɜɚəɞɌɗɨəɧɕ ɝɜɑɓ. 

ȬɘɑɗɚɍɗɌɝɞɚɘɌ ɝɚɗɔɐəɚɕ ɠɚɜɘɧ əɔɒəɑɕ ɣɑɗɪɝɞɔ ɝɗɑɎɌ  

Fig. 2.    MSCT of the mandible, a -  axial view, b -  frontal view.  

Ameloblastoma solid form branches of the lower jaw on the left.  

 

ȼɔɝ. 3 (Fig. 3) 

ȼɔɝ. 3.      ȺɜɞɚɛɌəɞɚɘɚɏɜɌɘɘɌ. 

ȬɘɑɗɚɍɗɌɝɞɚɘɌ ɖɔɝɞɚɓəɚɕ ɠɚɜɘɧ əɌ əɔɒəɑɕ ɣɑɗɪɝɞɔ ɝɗɑɎɌ. 

Fig. 3.   Orthopantomogram .  

Ameloblastoma cystic form on the lower jaw on the left.  
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Ⱥɐɚəɞɚɘɧ ɫɎɗɫɪɞɝɫ ɚɐəɚɕ ɔɓ ɣɌɝɞɧɡ ɛɌ-

ɞɚɗɚɏɔɕ (22%) ɝɜɑɐɔ ɚɐɚəɞɚɏɑəəɧɡ ɐɚɍɜɚɖɌɣɑ-

ɝɞɎɑəəɧɡ əɚɎɚɚɍɜɌɓɚɎɌəɔɕ ɣɑɗɪɝɞɑɕ. Ⱥɛɟɡɚɗɔ 

ɎɚɓəɔɖɌɪɞ ɎɝɗɑɐɝɞɎɔɑ ɛɚɜɚɖɌ ɜɌɓɎɔɞɔɫ ɔ ɠɚɜ-

ɘɔɜɚɎɌəɔɫ ɞɖɌəɑɕ ɓɟɍɚɎ ɔ ɛɜɑɐɝɞɌɎɗɫɪɞ ɝɚɍɚɕ 

ɖɚəɏɗɚɘɑɜɌɞ ɜɌɓɗɔɣəɧɡ ɓɟɍəɧɡ ɞɖɌəɑɕ - ɩɘɌɗɔ, 

ɐɑəɞɔəɌ, ɢɑɘɑəɞɌ, ɛɟɗɨɛɧ, ɠɔɍɜɚɓəɚɕ ɔ ɖɚɝɞ-

əɚɕ ɞɖɌəɔ. Ⱥɐɚəɞɚɘɧ ɚɖɜɟɒɑəɧ Ɏɚɗɚɖəɔɝɞɚ-

ɝɚɑɐɔəɔɞɑɗɨəɚɕ ɖɌɛɝɟɗɚɕ. ȮɝɞɜɑɣɌɪɞɝɫ Ɏ Ɏɚɓ-

ɜɌɝɞɑ 10-20 ɗɑɞ ɟ ɛɜɑɐɝɞɌɎɔɞɑɗɑɕ ɚɍɚɑɏɚ ɛɚɗɌ. 

ȼɚɝɞ ɚɛɟɡɚɗɑɕ ɚɍɧɣəɚ ɛɜɑɖɜɌɥɌɑɞɝɫ ɛɚɝɗɑ ɓɌ-

Ɏɑɜɤɑəɔɫ ɛɑɜɔɚɐɌ ɛɜɚɜɑɓɧɎɌəɔɫ ɓɟɍɚɎ. ȷɚɖɌ-

ɗɔɓɟɪɞɝɫ Ɏ ɛɜɑɐɑɗɌɡ ɓɟɍəɚɏɚ ɜɫɐɌ, ɣɌɥɑ əɌ 

əɔɒəɑɕ ɣɑɗɪɝɞɔ Ɏ ɍɚɖɚɎɧɡ ɚɞɐɑɗɌɡ.  

Ⱥɐɚəɞɚɘɧ ɛɚɐɜɌɓɐɑɗɫɪɞɝɫ əɌ ɛɜɚɝɞɧɑ ɔ 

ɝɗɚɒəɧɑ (ɖɚɘɛɗɑɖɝəɧɑ). Ȼɜɚɝɞɧɑ ɚɐɚəɞɚɘɧ 

ɎɖɗɪɣɌɪɞ ɞɖɌəɔ ɚɐəɚɏɚ ɓɟɍəɚɏɚ ɓɌɣɌɞɖɌ ɔ Ɏ 

ɝɎɚɪ ɚɣɑɜɑɐɨ ɜɌɓɐɑɗɫɪɞɝɫ əɌ ɛɚɗəɧɑ ɚɐɚəɞɚɘɧ, 

ɚɍɜɌɓɚɎɌəəɧɑ ɔɓ Ɏɝɑɏɚ ɓɟɍəɚɏɚ ɓɌɣɌɞɖɌ, ɔ əɑ-

ɛɚɗəɧɑ, ɝɠɚɜɘɔɜɚɎɌəəɧɑ ɔɓ ɣɌɝɞɔ ɓɟɍɌ. Ƚɗɚɒ-

əɧɑ ɚɐɚəɞɚɘɧ ɝɚɝɞɚɫɞ ɔɓ əɑɝɖɚɗɨɖɔɡ ɓɟɍəɧɡ 

ɓɌɣɌɞɖɚɎ. Ⱥɛɟɡɚɗɔ ɘɚɏɟɞ ɝɘɑɥɌɞɨ ɌəɌɞɚɘɔɣɑ-

ɝɖɔɑ ɐɑɞɌɗɔ, əɌɡɚɐɫɥɔɑɝɫ əɌ ɛɟɞɔ ɔɡ ɜɚɝɞɌ. 

ȼɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔ ɚɐɚəɞɚɘɧ ɚɞɚɍɜɌɒɌ-

ɪɞɝɫ Ɏ Ɏɔɐɑ ɔəɞɑəɝɔɎəɚɕ ɞɑəɔ, ɛɚ ɛɗɚɞəɚɝɞɔ 

ɝɡɚɐəɚɕ ɝ ɞɎɑɜɐɧɘɔ ɞɖɌəɫɘɔ ɓɟɍɚɎ. Ȼɚ ɛɑɜɔ-

ɠɑɜɔɔ ɚɛɟɡɚɗɔ ɖɌɛɝɟɗɌ ɛɜɚɝɗɑɒɔɎɌɑɞɝɫ Ɏ Ɏɔɐɑ 

ɞɚəɖɚɕ ɛɚɗɚɝɧ ɛɜɚɝɎɑɞɗɑəɔɫ. ȻɜɚɝɞɌɫ ɚɐɚəɞɚɘɌ 

ɔɘɑɑɞ ɚɖɜɟɏɗɟɪ ɔɗɔ ɓɟɍɚɛɚɐɚɍəɟɪ ɔəɞɑəɝɔɎəɟɪ 

ɞɑəɨ (ɜɔɝ. 5 Ɍ, ɍ). ȶɚɘɛɗɑɖɝəɌɫ ɚɐɚəɞɚɘɌ ɛɜɑɐ-

ɝɞɌɎɗɑəɌ ɔəɞɑəɝɔɎəɚɕ əɑɛɜɌɎɔɗɨəɚɕ ɠɚɜɘɧ 

əɑɏɚɘɚɏɑəəɚɕ ɞɑəɨɪ, əɌɛɚɘɔəɌɪɥɑɕ ɐɚɗɨɣɌɞɚɑ 

ɝɞɜɚɑəɔɑ ɝ ɟɣɌɝɞɖɌɘɔ Ɏɖɗɪɣɑəɔɕ ɜɌɓɗɔɣəɚɕ 

ɛɗɚɞəɚɝɞɔ (ɜɔɝ. 6 Ɍ, ɍ). ȴəɚɏɐɌ Ɏ ɣɑɗɪɝɞɔ ɎɧɫɎ-

ɗɫɑɞɝɫ ɚɐəɚɎɜɑɘɑəəɚ əɑɝɖɚɗɨɖɚ ɚɐɚəɞɚɘ. ȭɗɌ-

ɏɚɐɌɜɫ ɡɌɜɌɖɞɑɜəɚɕ ɜɑəɞɏɑəɚɎɝɖɚɕ ɖɌɜɞɔəɑ ɐɔ-

ɌɏəɚɝɞɔɖɌ ɚɐɚəɞɚɘ Ɏ ɚɝəɚɎəɚɘ əɑ ɛɜɑɐɝɞɌɎɗɫɑɞ 

ɓɌɞɜɟɐəɑəɔɕ. ȴəɚɏɐɌ ɚɐɚəɞɚɘɧ ɚɤɔɍɚɣəɚ ɛɜɔ-

əɔɘɌɪɞ ɓɌ ɐɔɝɛɗɌɝɞɔɣɑɝɖɟɪ ɛɑɜɑɝɞɜɚɕɖɟ ɖɚɝɞɔ. 

ȬɘɑɗɚɍɗɌɝɞɔɣɑɝɖɔɑ ɠɔɍɜɚɘɧ ɞɌɖɒɑ əɚɝɫɞ 

əɌɓɎɌəɔɑ ɘɫɏɖɔɑ ɚɐɚəɞɚɘɧ. Ⱥɛɟɡɚɗɔ ɜɌɓɎɔɎɌ-

ɪɞɝɫ ɔɓ ɚɐɚəɞɚɏɑəəɚɏɚ ɩɛɔɞɑɗɔɫ ɔ ɝɚɑɐɔəɔɞɑɗɨ-

əɚɕ ɞɖɌəɔ, ɘɚɏɟɞ ɍɧɞɨ ɝɎɫɓɌəɧ ɝ əɑɛɜɚɜɑɓɌɎ-

ɤɔɘɔɝɫ ɓɟɍɌɘɔ. ȮɝɞɜɑɣɌɪɞɝɫ Ɏ ɎɚɓɜɌɝɞɑ ɚɞ 15 

ɐɚ 25 ɗɑɞ, ɣɌɥɑ ɟ ɛɜɑɐɝɞɌɎɔɞɑɗɑɕ ɘɟɒɝɖɚɏɚ ɛɚ-

ɗɌ. Ⱥɛɟɡɚɗɔ ɗɚɖɌɗɔɓɟɑɞɝɫ ɛɜɑɔɘɟɥɑɝɞɎɑəəɚ əɌ 

əɔɒəɑɕ ɣɑɗɪɝɞɔ, ɣɌɥɑ Ɏ ɓɚəɑ ɛɜɑɘɚɗɫɜɚɎ ɔ ɘɚ-

ɗɫɜɚɎ.  

ȼɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔ ɚɛɟɡɚɗɨ ɔɘɑɑɞ ɖɌɜɞɔəɟ 

ɚɐəɚɖɌɘɑɜəɚɏɚ ɛɚɗɚɝɞəɚɏɚ ɚɍɜɌɓɚɎɌəɔɫ, ɝɘɑ-

ɥɌɪɥɑɏɚ ɜɌɝɛɚɗɚɒɑəəɧɑ ɜɫɐɚɘ ɓɟɍɧ, ɝɞɑəɖɔ 

əɔɒəɑɣɑɗɪɝɞəɚɏɚ ɖɌəɌɗɌ, ɌɗɨɎɑɚɗɫɜəɧɕ ɖɜɌɕ 

(ɜɔɝ. 7). ȽɖɔɌɗɚɏɔɣɑɝɖɌɫ ɖɌɜɞɔəɌ ɌɘɑɗɚɍɗɌɝɞɔ-

ɣɑɝɖɔɡ ɠɔɍɜɚɘ Ɏ ɍɚɗɨɤɔəɝɞɎɑ ɝɗɟɣɌɑɎ ɝɡɚɐəɌ ɝ 

ɌɘɑɗɚɍɗɌɝɞɚɘɌɘɔ (ɝɚɗɔɐəɌɫ ɠɚɜɘɌ), ɚɝɞɑɚɖɗɌ-

ɝɞɚɘɌɘɔ (ɗɔɞɔɣɑɝɖɌɫ ɠɚɜɘɌ), ɖɔɝɞɌɘɔ ɣɑɗɪ-

ɝɞɑɕ.  

ɂɑɘɑəɞɚɘɧ ɝɚɝɞɌɎɗɫɪɞ ɚɞ 2 ɐɚ 6% ɝɜɑɐɔ 

ɚɐɚəɞɚɏɑəəɧɡ ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɧɡ əɚɎɚɚɍɜɌɓɚ-

ɎɌəɔɕ ɣɑɗɪɝɞɑɕ. ȼɌɓɎɔɎɌɪɞɝɫ ɔɓ ɛɑɜɔɢɑɘɑəɞɌ 

ɛɜɚɜɑɓɌɎɤɔɡɝɫ ɓɟɍɚɎ, ɝɚɝɞɚɫɞ ɔɓ ɠɜɌɏɘɑəɞɚɎ 

ɢɑɘɑəɞɌ ɜɌɓɗɔɣəɧɡ ɜɌɓɘɑɜɚɎ ɔ ɠɚɜɘɧ, ɜɌɝɛɚ-

ɗɚɒɑəəɧɡ Ɏ ɓɚəɑ ɘɑɓɑəɡɔɘɌɗɨəɧɡ ɝɖɚɛɗɑəɔɕ, 

ɔɘɑɪɞ ɖɌɛɝɟɗɟ. Ⱥɛɟɡɚɗɔ ɛɚɫɎɗɫɪɞɝɫ ɛɜɑɔɘɟɥɑ-

ɝɞɎɑəəɚ ɟ ɗɔɢ ɒɑəɝɖɚɏɚ ɛɚɗɌ Ɏ ɎɚɓɜɌɝɞɑ ɚɞ 10 

ɐɚ 30 ɗɑɞ. ɀɚɜɘɔɜɟɪɞɝɫ Ɏ ɛɜɑɐɑɗɌɡ ɓɟɍəɚɏɚ ɜɫ-

ɐɌ ɣɌɥɑ əɌ əɔɒəɑɕ ɣɑɗɪɝɞɔ Ɏ ɚɍɗɌɝɞɔ ɘɚɗɫɜɚɎ, 

ɝɖɗɚəəɧ ɖ ɚɓɗɚɖɌɣɑɝɞɎɗɑəɔɪ. 

ȹɌ ɜɑəɞɏɑəɚɏɜɌɘɘɌɡ ɢɑɘɑəɞɚɘɌ əɌɛɚɘɔ-

əɌɑɞ ɛɚɗɚɝɞəɚɑ əɑɚɐəɚɜɚɐəɚɑ ɚɍɜɌɓɚɎɌəɔɑ. Ȯɔ-

ɓɟɌɗɔɓɔɜɟɑɞɝɫ ɘɌɗɚɔəɞɑəɝɔɎəɌɫ ɚɎɌɗɨəɌɫ ɔɗɔ 

əɑɛɜɌɎɔɗɨəɚɕ ɠɚɜɘɧ ɞɑəɨ ɝ ɑɐɔəɔɣəɧɘɔ ɔɗɔ 

ɘəɚɒɑɝɞɎɑəəɧɘɔ ɚɣɌɏɌɘɔ ɚɍɧɓɎɑɝɞɎɗɑəɔɕ.  

 

ȼɔɝ. 4 Ɍ (Fig. 4 Ɍ) 

 

ȼɔɝ. 4 ɍ (Fig. 4 b) 

 

ȼɔɝ. 4 Ɏ (Fig. 4 ɝ) 

ȼɔɝ. 4.      ȸȽȶȾ, Ɍ ð ɌɖɝɔɌɗɨəɧɕ ɝɜɑɓ, ɍ - ɖɚɝɚ-ɝɌɏɔɞɞɌɗɨəɧɕ ɝɜɑɓ əɔɒəɑɕ ɣɑɗɪɝɞɔ, Ɏ - ɞɜɑɡɘɑɜəɌɫ 

ɜɑɖɚəɝɞɜɟɖɢɔɫ ɔɓɚɍɜɌɒɑəɔɫ ɗɔɢɑɎɧɡ ɖɚɝɞɑɕ. 

ȬɘɑɗɚɍɗɌɝɞɚɘɌ ɖɔɝɞɚɓəɚɕ ɠɚɜɘɧ əɔɒəɑɕ ɣɑɗɪɝɞɔ ɝɛɜɌɎɌ. ȮɧɜɌɒɑəəɌɫ ɐɑɠɚɜɘɌɢɔɫ ɔ ɐɑɝɞɜɟɖɢɔɫ əɌɜɟɒ-

əɚɕ ɖɚɜɞɔɖɌɗɨəɚɕ ɛɗɌɝɞɔəɧ ɣɑɗɪɝɞɔ.  

Fig. 4.   MSCT, a - axial view and b - oblique -sagittal view of the lower jaw, ɝ - three -dimensional reco n-

struction of the facial bones.   

Ameloblastoma of the cystic form of the lower jaw on the right. Severe deformation and destruction of the outer 

cortical plate of the jaw.  
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ȼɔɝ. 5 Ɍ (Fig. 5 Ɍ) 

 

ȼɔɝ. 5 ɍ (Fig. 5 b) 

ȼɔɝ. 5.      ȺɜɞɚɛɌəɞɚɘɚɏɜɌɘɘɧ (ɠɜɌɏɘɑəɞɧ). 

ȻɜɚɝɞɌɫ ɚɐɚəɞɚɘɌ əɔɒəɑɕ ɣɑɗɪɝɞɔ: Ɍ ð Ɏ ɚɍɗɌɝɞɔ ɖɚɜəɑɕ ɓɟɍɚɎ 4.5 ɔ 4.7. ȺɞɝɟɞɝɞɎɟɑɞ ɓɟɍ 4.6; ɍ ð ɘɑɒɐɟ ɖɚɜ-

əɫɘɔ ɓɟɍɚɎ 4.1 ɔ 4.3. ȺɞɝɟɞɝɞɎɟɑɞ ɓɟɍ 4.2.  

Fig. 5.   Orthopantomograms (fragments).  

Simple odontoma of the mandible: a ð in the area of the roots of teeth 4.5 and 4.7. Missing tooth 4.6; b ð between 

the roots of the teeth 4.1 and 4.3. Missing to oth 4.2.  

 

ȼɔɝ. 6 Ɍ (Fig. 6 Ɍ) 

 

ȼɔɝ. 6 ɍ (Fig. 6 b) 

ȼɔɝ. 6.      ȺɜɞɚɛɌəɞɚɘɚɏɜɌɘɘɧ (ɠɜɌɏɘɑəɞɧ). 

Ƚɗɚɒəɧɑ ɚɐɚəɞɚɘɧ: Ɍ - əɌ Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ ɝɛɜɌɎɌ ɝ ɜɌɝɛɜɚɝɞɜɌəɑəɔɑɘ əɌ ɝɖɟɗɚɎɟɪ ɖɚɝɞɨ ɔ ɚɍɗɌɝɞɨ Ɏɑɜɡəɑ-

ɣɑɗɪɝɞəɚɕ ɛɌɓɟɡɔ; ɍ ð əɌ əɔɒəɑɕ ɣɑɗɪɝɞɔ ɝɛɜɌɎɌ ɝɚ ɝɘɑɥɑəɔɑɘ ɓɟɍɌ 4.8.  

Fig. 6.   Orthopantomograms (fragments).  

Complex odontomas: a - on the upper jaw on the right with the spread to the zygomatic bone and the maxillary 

sinus area; b ð on the lower jaw on the right with the displacement of the tooth 4.8.  

 

ȼɔɝ.7 (Fig. 7) 

ȼɔɝ. 7.      ȺɜɞɚɛɌəɞɚɘɚɏɜɌɘɘɌ. 

ȬɘɑɗɚɍɗɌɝɞɔɣɑɝɖɌɫ ɠɔɍɜɚɘɌ əɔɒəɑɕ ɣɑɗɪɝɞɔ ɝɗɑɎɌ.  

Fig. 7.   Orthopantomogram .  

Ameloblastic fibroma of the mandible on the left.  
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Ⱥɛɟɡɚɗɔ ɘɚɏɟɞ ɐɚɝɞɔɏɌɞɨ ɍɚɗɨɤɔɡ ɜɌɓɘɑɜɚɎ, 

ɎɧɓɧɎɌɞɨ Ɏɓɐɟɞɔɑ ɛɚɜɌɒɑəəɧɡ ɟɣɌɝɞɖɚɎ ɣɑɗɪ-

ɝɞɔ, əɚ əɑ ɜɌɝɛɜɚɝɞɜɌəɫɪɞɝɫ ɓɌ ɑɑ ɛɜɑɐɑɗɧ 

(ɜɔɝ. 8). ȶɜɟɛəɧɑ ɢɑɘɑəɞɚɘɧ ɔɝɞɚəɣɌɪɞ ɖɚɜɞɔ-

ɖɌɗɨəɧɑ ɛɗɌɝɞɔəɧ ɔ ɝɘɑɥɌɪɞ əɔɒəɑɣɑɗɪɝɞəɚɕ 

ɖɌəɌɗ. ȴəɚɏɐɌ əɌɍɗɪɐɌɑɞɝɫ ɜɑɓɚɜɍɢɔɫ ɖɚɜəɑɕ 

ɓɟɍɚɎ, ɜɌɝɛɚɗɚɒɑəəɧɡ Ɏ ɓɚəɑ ɛɚɜɌɒɑəɔɫ. ȼɑəɞ-

ɏɑəɚɗɚɏɔɣɑɝɖɔ ɢɑɘɑəɞɚɘɧ ɔɘɑɪɞ ɚɝɚɍɑəəɚɝɞɔ, 

ɡɌɜɌɖɞɑɜəɧɑ, ɛɜɑɒɐɑ Ɏɝɑɏɚ, ɐɗɫ ɚɝɞɑɚɐɔɝɛɌɝɞɔ-

ɣɑɝɖɚɕ ɛɑɜɑɝɞɜɚɕɖɔ, ɚɝɝɔɠɔɢɔɜɟɪɥɑɕ ɠɔɍɜɚ-

ɘɧ, ɚɝɞɑɚɖɗɌɝɞɚɘɧ (ɫɣɑɔɝɞɌɫ ɠɚɜɘɌ) ɣɑɗɪɝɞɑɕ. 

ɀɔɍɜɚɘɧ ɎɝɞɜɑɣɌɪɞɝɫ ɛɜɔɘɑɞəɚ Ɏ 2-3% 

ɝɗɟɣɌɑɎ ɝɜɑɐɔ ɚɐɚəɞɚɏɑəəɧɡ əɚɎɚɚɍɜɌɓɚɎɌəɔɕ 

ɗɔɢɑɎɧɡ ɖɚɝɞɑɕ. ȺɍɜɌɓɟɪɞɝɫ ɟ ɐɑɞɑɕ ɔɓ ɩɘɍɜɔ-

ɚəɌɗɨəɚɕ ɘɑɓɑəɡɔɘɧ ɓɟɍəɚɏɚ ɍɟɏɚɜɖɌ ɔɗɔ ɞɖɌ-

əɑɕ ɠɚɗɗɔɖɟɗɌ, ɟ Ɏɓɜɚɝɗɧɡ - ɔɓ ɛɑɜɔɚɐɚəɞɌɗɨ-

əɧɡ ɞɖɌəɑɕ. ȴəɚɏɐɌ ɝɚɐɑɜɒɌɞ Ɏɖɗɪɣɑəɔɫ ɐɑə-

ɞɔəɚ- ɔ ɢɑɘɑəɞɚɛɚɐɚɍəɚɏɚ ɘɌɞɑɜɔɌɗɌ, ɖɚɝɞəɚɕ 

ɞɖɌəɔ. ȷɚɖɌɗɔɓɟɪɞɝɫ ɚɍɧɣəɚ əɌ əɔɒəɑɕ ɣɑɗɪ-

ɝɞɔ. Ȼɜɔ ɐɚɝɞɔɒɑəɔɔ ɓəɌɣɔɞɑɗɨəɧɡ ɜɌɓɘɑɜɚɎ 

ɘɚɏɟɞ ɣɌɝɞɔɣəɚ ɜɌɝɛɚɗɌɏɌɞɨɝɫ Ɏ ɘɫɏɖɔɡ ɞɖɌəɫɡ.  

ȼɑəɞɏɑəɚɝɖɔɌɗɚɏɔɣɑɝɖɌɫ ɖɌɜɞɔəɌ ɚɛɟɡɚɗɔ 

ɛɜɑɐɝɞɌɎɗɑəɌ əɑ ɚɣɑəɨ ɔəɞɑəɝɔɎəɚɕ ɛɚ ɛɜɚ-

ɓɜɌɣəɚɝɞɔ ɞɑəɨɪ ɖɚɝɞəɚɕ ɛɚɗɚɝɞɔ ɝ ɚɞɣɑɞɗɔɎɧ-

ɘɔ ɖɚəɞɟɜɌɘɔ (ɜɔɝ. 9). Ȼɚɗɚɝɞɨ ɘɚɒɑɞ ɔɘɑɞɨ 

ɛɑɞɗɔɝɞɧɕ ɜɔɝɟəɚɖ ɔ ɝɚɐɑɜɒɌɞɨ ɘɑɗɖɔɑ Ɏɖɗɪ-

ɣɑəɔɫ. Ȯɓɐɟɞɔɑ ɔ ɜɌɓɜɟɤɑəɔɑ ɖɚɜɞɔɖɌɗɨəɧɡ 

ɛɗɌɝɞɔə ɚɛɟɡɚɗɨɪ ɍɧɎɌɪɞ ɓəɌɣɔɞɑɗɨəɧɘɔ ɔ ɝɚ-

ɛɜɚɎɚɒɐɌɪɞɝɫ ɔɝɞɚəɣɑəɔɑɘ ɔ ɝɘɑɥɑəɔɑɘ ɌəɌ-

ɞɚɘɔɣɑɝɖɔɡ ɐɑɞɌɗɑɕ ɣɑɗɪɝɞɑɕ. Ȼɜɔ ɚɍɧɓɎɑɝɞɎ-

ɗɑəɔɔ ɞɑəɨ ɚɛɟɡɚɗɔ ɣɑɞɖɚ ɚɣɑɜɣɔɎɌɑɞɝɫ ɛɝɑɎ-

ɐɚɝɖɗɑɜɚɞɔɣɑɝɖɔɘ ɚɍɚɐɖɚɘ ɖɚɝɞəɚɕ ɞɖɌəɔ. 

ɀɔɍɜɚɘɧ ɔɘɑɪɞ ɓəɌɣɔɞɑɗɨəɧɑ ɝɖɔɌɗɚɏɔɣɑɝɖɔɑ 

ɝɡɚɐɝɞɎɌ ɝ ɖɔɝɞɌɘɔ ɔ ɚɞɚɍɜɌɒɌɪɥɔɘɔɝɫ Ɏ Ɏɔɐɑ 

ɛɚɗɚɝɞəɚɏɚ ɚɍɜɌɓɚɎɌəɔɫ ɚɛɟɡɚɗɫɘɔ. ȶɚɘɛɨɪ-

ɞɑɜəɧɑ ɞɚɘɚɏɜɌɘɘɧ ɛɚɓɎɚɗɫɪɞ ɚɞɗɔɣɔɞɨ ɚɛɟɡɚ-

ɗɑɎɧɑ ɞɖɌəɔ ɚɞ ɛɚɗɚɝɞɔ ɖɔɝɞɧ (ɜɔɝ. 10 Ɍ, ɍ).  

ȸɔɖɝɚɘɧ ɝɜɑɐɔ ɚɐɚəɞɚɏɑəəɧɡ əɚɎɚɚɍɜɌ-

ɓɚɎɌəɔɕ ɗɔɢɑɎɧɡ ɖɚɝɞɑɕ əɌɍɗɪɐɌɪɞɝɫ Ɏ 1-2% 

ɝɗɟɣɌɑɎ. ȼɌɓɎɔɎɌɪɞɝɫ ɔɓ ɞɖɌəɑɕ ɓɟɍəɚɏɚ ɝɚɝɚɣ-

ɖɌ. Ȯ ɚɛɟɡɚɗɔ ɘɔɖɜɚɝɖɚɛɔɣɑɝɖɔ ɎɧɫɎɗɫɪɞɝɫ 

ɓɎɬɓɐɣɌɞɧɑ ɖɗɑɞɖɔ Ɏ ɚɍɔɗɨəɚɘ ɘɔɖɝɚɔɐəɚɘ 

ɘɌɞɜɔɖɝɑ ɝ ɜɌɝɝɑɫəəɧɘɔ ɚɝɞɜɚɎɖɌɘɔ ɔɗɔ ɞɫ-

ɒɌɘɔ ɚɐɚəɞɚɏɑəəɚɏɚ ɩɛɔɞɑɗɔɫ. ȺɍəɌɜɟɒɔɎɌɪɞ-

ɝɫ ɛɜɑɔɘɟɥɑɝɞɎɑəəɚ ɟ ɗɔɢ Ɏ ɎɚɓɜɌɝɞɑ ɚɞ 14 ɐɚ 

30 ɗɑɞ. ȷɚɖɌɗɔɓɟɪɞɝɫ ɚɍɧɣəɚ Ɏ ɛɑɜɑɐəɑ-

ɍɚɖɚɎɚɘ ɚɞɐɑɗɑ əɔɒəɑɕ ɣɑɗɪɝɞɔ ɔ Ɏ ɍɚɖɚɎɚɘ 

ɚɞɐɑɗɑ Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ.  

ȼɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔ ɚɛɟɡɚɗɨ Ɏɧɏɗɫɐɔɞ ɖɌɖ 

ɖɔɝɞɚɛɚɐɚɍəɚɑ ɚɍɜɌɓɚɎɌəɔɑ ɛɚəɔɒɑəəɚɕ ɛɗɚɞ-

əɚɝɞɔ ɍɑɓ ɣɑɞɖɔɡ ɏɜɌəɔɢ. ȹɌ ɠɚəɑ ɩɞɚɏɚ ɚɍɜɌɓɚ-

ɎɌəɔɫ ɚɍɧɣəɚ ɛɜɚɝɗɑɒɔɎɌɑɞɝɫ ɫɣɑɔɝɞɧɕ ɜɔɝɟ-

əɚɖ (ɜɔɝ. 11, 12 Ɍ, ɍ). Ȼɚɩɞɚɘɟ ɜɑəɞɏɑəɚɎɝɖɌɫ 

ɖɌɜɞɔəɌ ɚɛɟɡɚɗɔ ɍɚɗɑɑ ɝɡɚɐəɌ ɝ ɚɝɞɑɚɖɗɌɝɞɚɘɌ-

ɘɔ (ɫɣɑɔɝɞɌɫ ɔ ɖɔɝɞɚɓəɌɫ ɠɚɜɘɧ), ɌɘɑɗɚɍɗɌ-

ɝɞɚɘɌɘɔ (ɖɔɝɞɚɓəɌɫ ɠɚɜɘɌ), ɐɑɝɘɚɛɗɌɝɞɔɣɑ-

ɝɖɔɘɔ ɠɔɍɜɚɘɌɘɔ. 

Ⱥɝɝɔɠɔɢɔɜɟɪɥɔɑ ɠɔɍɜɚɘɧ ɚɍɜɌɓɟɪɞɝɫ 

ɜɑɐɖɚ. ȯɔɝɞɚɗɚɏɔɣɑɝɖɔ ɚɛɟɡɚɗɔ əɌɛɚɘɔəɌɪɞ 

ɠɔɍɜɚɓəɟɪ ɚɝɞɑɚɐɔɝɛɗɌɓɔɪ, ɔɓ-ɓɌ ɣɑɏɚ əɑɖɚɞɚ-

ɜɧɑ ɌɎɞɚɜɧ ɛɜɔɣɔɝɗɫɪɞ ɩɞɔ ɚɛɟɡɚɗɔ ɖ ɎɌɜɔɌə-

ɞɌɘ ɐɔɝɛɗɌɝɞɔɣɑɝɖɚɕ ɛɑɜɑɝɞɜɚɕɖɔ. ȰɌəəɌɫ ɛɌ-

ɞɚɗɚɏɔɫ ɚɍɧɣəɚ ɎɝɞɜɑɣɌɑɞɝɫ ɟ ɗɔɢ Ɏ ɎɚɓɜɌɝɞɑ 

20 -40 ɗɑɞ. Ⱥɛɟɡɚɗɔ ɘɚɏɟɞ ɠɚɜɘɔɜɚɎɌɞɨɝɫ Ɏ 

Ɏɑɜɡəɑɕ ɔ əɔɒəɑɕ ɣɑɗɪɝɞɫɡ, ɜɌɝɛɜɚɝɞɜɌəɫɫɝɨ 

əɌ ɐɜɟɏɔɑ ɗɔɢɑɎɧɑ ɖɚɝɞɔ, əɚ ɣɌɥɑ  ɗɚɖɌɗɔɓɟɑɞɝɫ 

Ɏ ɚɍɗɌɝɞɔ ɛɜɑɘɚɗɫɜɚɎ ɔ ɘɚɗɫɜɚɎ əɔɒəɑɕ ɣɑɗɪ-

ɝɞɔ.  

ȼɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔ ɚɝɝɔɠɔɢɔɜɟɪɥɔɑ 

ɠɔɍɜɚɘɧ ɚɍɟɝɗɚɎɗɔɎɌɪɞ ɖɌɜɞɔəɟ ɛɚɗɚɝɞəɚɏɚ 

ɚɍɜɌɓɚɎɌəɔɫ ɝ ɚɞɣɑɞɗɔɎɧɘɔ ɖɚəɞɟɜɌɘɔ, Ɏ ɛɜɚ-

ɑɖɢɔɔ ɖɚɞɚɜɚɏɚ ɖɚɝɞəɧɕ ɜɔɝɟəɚɖ ɔɓɘɑəɑə, 

ɛɗɚɞəɚɝɞɨ ɖɚɝɞɔ ɚɞəɚɝɔɞɑɗɨəɚ ɝəɔɒɑəɌ, ɚɍəɌ-

ɜɟɒɔɎɌɪɞɝɫ ɚɣɌɏɔ ɚɝɝɔɠɔɖɌɢɔɔ (ɜɔɝ. 13). Ƀɑ-

ɗɪɝɞɨ Ɏ ɓɚəɑ ɚɛɟɡɚɗɔ ɜɌɎəɚɘɑɜəɚ ɟɎɑɗɔɣɔɎɌɑɞ-

ɝɫ Ɏ ɚɍɦɑɘɑ, ɖɚɜɞɔɖɌɗɨəɧɑ ɛɗɌɝɞɔəɧ ɔɝɞɚəɣɌ-

ɪɞɝɫ, əɚ ɢɑɗɚɝɞəɚɝɞɨ ɔɡ əɑ əɌɜɟɤɌɑɞɝɫ, əɔɒəɑ-

ɣɑɗɪɝɞəɚɕ ɖɌəɌɗ ɝɘɑɥɌɑɞɝɫ. ȿ ɓɟɍɚɎ, əɌɡɚɐɫ-

ɥɔɡɝɫ Ɏ ɛɜɚɑɖɢɔɔ ɚɝɝɔɠɔɢɔɜɟɪɥɑɕ ɠɔɍɜɚɘɧ, 

ɘɚɏɟɞ ɛɜɚɝɗɑɒɔɎɌɞɨɝɫ ɛɑɜɔɚɐɚəɞɌɗɨəɧɑ ɥɑɗɔ. 

Ⱥɝɝɔɠɔɢɔɜɟɪɥɔɑ ɠɔɍɜɚɘɧ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔ 

ɝɡɚɐəɧ ɛɜɑɔɘɟɥɑɝɞɎɑəəɚ ɝ ɌɘɑɗɚɍɗɌɝɞɚɘɌɘɔ 

(ɝɚɗɔɐəɌɫ ɠɚɜɘɌ), ɚɝɞɑɚɖɗɌɝɞɚɘɌɘɔ (ɗɔɞɔɣɑɝɖɌɫ 

ɠɚɜɘɌ), ɌɘɑɗɚɍɗɌɝɞɔɣɑɝɖɔɘɔ ɠɔɍɜɚɘɌɘɔ, ɢɑ-

ɘɑəɞɚɘɌɘɔ, ɖɔɝɞɌɘɔ ɣɑɗɪɝɞɑɕ. 

ȹɑɚɐɚəɞɚɏɑəəɧɑ ɚɛɟɡɚɗɔ ɝɚɝɞɌɎɗɫɪɞ ɛɜɔ-

ɘɑɜəɚ ɛɚɗɚɎɔəɟ ɚɞ Ɏɝɑɡ ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɧɡ əɚ-

ɎɚɚɍɜɌɓɚɎɌəɔɕ ɣɑɗɪɝɞɑɕ. ȻɚɐɜɌɓɐɑɗɫɪɞɝɫ əɌ 

ɚɝɞɑɚɏɑəəɧɑ, ɚɍɜɌɓɟɪɥɔɑɝɫ ɔɓ ɚɝɞɑɚɏɑəəɧɡ 

ɩɗɑɘɑəɞɚɎ, ɔ əɑɚɝɞɑɚɏɑəəɧɑ, ɠɚɜɘɔɜɟɪɥɔɑɝɫ 

ɔɓ ɝɚɑɐɔəɔɞɑɗɨəɚɕ, ɝɚɝɟɐɔɝɞɚɕ, əɑɜɎəɚɕ ɔ ɐɜɟ-

ɏɔɡ ɞɖɌəɑɕ.  

ȺɝɞɑɚɖɗɌɝɞɚɘɧ ɝɜɑɐɔ ɚɝɞɑɚɏɑəəɧɡ ɚɛɟɡɚ-

ɗɑɕ ɣɑɗɪɝɞɑɕ ɎɝɞɜɑɣɌɪɞɝɫ əɌɔɍɚɗɑɑ ɣɌɝɞɚ ð Ɏ  

20 -30% ɝɗɟɣɌɑɎ. Ⱥɛɟɡɚɗɨ ɝɚɝɞɚɔɞ ɔɓ ɘəɚɏɚɫɐɑɜ- 

 

ȼɔɝ. 8 (Fig. 8) 

ȼɔɝ. 8.    ȮəɑɜɚɞɚɎɌɫ ɜɑəɞɏɑəɚɏɜɌɘɘɌ əɔɒəɑɕ 

ɣɑɗɪɝɞɔ Ɏ ɍɚɖɚɎɚɕ ɛɜɚɑɖɢɔɔ. 

ɂɑɘɑəɞɚɘɌ ɣɑɗɪɝɞɔ ɝɛɜɌɎɌ.  

Fig. 8.    Extraoral radiograph of the mandible in 

the lateral projection.  

Cementoma of the mandible on the right.  
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ȼɔɝ. 11 (Fig. 11) 

ȼɔɝ. 11.      ȺɜɞɚɛɌəɞɚɘɚɏɜɌɘɘɌ. 

ȸɔɖɝɚɘɌ əɔɒəɑɕ ɣɑɗɪɝɞɔ ɝɛɜɌɎɌ. 

Fig. 11.   Orthopantomogram.  

Myxoma of the mandible on the right.  

 

ȼɔɝ. 12 Ɍ (Fig. 12 Ɍ) 
 

ȼɔɝ. 12 Ɍ (Fig. 12 Ɍ) 

ȼɔɝ. 12.   ȸȽȶȾ, Ɍ - ɌɖɝɔɌɗɨəɧɕ ɝɜɑɓ əɔɒəɑɕ ɣɑɗɪɝɞɔ, ɍ - ɞɜɑɡɘɑɜəɌɫ ɜɑɖɚəɝɞɜɟɖɢɔɫ ɔɓɚɍɜɌɒɑ-

əɔɫ ɗɔɢɑɎɧɡ ɖɚɝɞɑɕ. 

ȸɔɖɝɚɘɌ əɔɒəɑɕ ɣɑɗɪɝɞɔ ɝɛɜɌɎɌ, ɎɧɓɧɎɌɪɥɌɫ ɐɑɠɚɜɘɌɢɔɪ ɔ ɐɑɝɞɜɟɖɢɔɪ ɖɚɜɞɔɖɌɗɨəɧɡ ɛɗɌɝɞɔə ɣɑɗɪɝɞɔ.  

Fig. 12.     MSCT, a -  axial view of the lower jaw, b -  three -dimensional reconstruction of the facial bones.  

Mandibular myxoma on the right, causing deformation and destruction of the cortical  plates of the jaw.  

 

ȼɔɝ. 13 (Fig. 13) 

ȼɔɝ. 13.   ȺɜɞɚɛɌəɞɚɘɚɏɜɌɘɘɌ (ɠɜɌɏɘɑəɞ). 

ȺɝɝɔɠɔɢɔɜɟɪɥɌɫ ɠɔɍɜɚɘɌ əɔɒəɑɕ ɣɑɗɪɝɞɔ ɝɗɑɎɌ Ɏ ɚɍɗɌɝɞɔ ɖɚɜəɑɕ ɓɟɍɚɎ 3.5 ɔ 3.6.  

Fig. 13.   Orthopa ntomogram (fragment) .  

Fibroma ossificans of the mandible on the left in the  region of the roots of teeth 3.5 and 3.6.  
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ȼɔɝ. 14 Ɍ (Fig. 14 Ɍ) 

 

ȼɔɝ. 14 ɍ (Fig. 14 b) 

ȼɔɝ. 14.       ȺɝɞɑɚɖɗɌɝɞɚɘɌ ɫɣɑɔɝɞɚɕ ɠɚɜɘɧ. 

Ɍ - əɌ Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ ɝɗɑɎɌ (ɠɜɌɏɘɑəɞ ɚɜɞɚɛɌəɞɚɘɚɏɜɌɘɘɧ); ɍ - Ɏ ɛɑɜɑɐəɑɘ ɚɞɐɑɗɑ əɔɒəɑɕ ɣɑɗɪɝɞɔ (ɞɑɗɑ-

ɜɑəɞɏɑəɚɏɜɌɘɘɌ ɣɑɜɑɛɌ Ɏ ɍɚɖɚɎɚɕ ɛɜɚɑɖɢɔɔ).  

Fig. 14.    Osteoclastoma of cellular form.  

a - on the upper jaw on the left (fragment of orthopantomogram); b - in the anterior part of the lower jaw (teleren t-

genogram of the skull in the lateral projection).                        

 

ȼɔɝ. 15 Ɍ (Fig. 15 Ɍ) 

 

ȼɔɝ. 15 ɍ (Fig. 15 b) 

ȼɔɝ. 15.    ȺɝɞɑɚɖɗɌɝɞɚɘɌ ɫɣɑɔɝɞɚɕ ɠɚɜɘɧ. 

Ȼɜɔ ȶȷȶȾ əɔɒəɑɕ ɣɑɗɪɝɞɔ əɌ ɛɌəɚɜɌɘəɚɘ (Ɍ) ɔ ɌɖɝɔɌɗɨəɚɘ (ɍ) ɝɜɑɓɌɡ ɚɛɜɑɐɑɗɫɑɞɝɫ ɐɑɝɞɜɟɖɢɔɫ ɖɚɝɞəɚɕ 

ɞɖɌəɔ ɝ ɫɣɑɔɝɞɧɘ ɜɔɝɟəɖɚɘ, ɐɑɠɚɜɘɌɢɔɫ əɔɒəɑɏɚ ɔ Ɏəɟɞɜɑəəɑɏɚ ɖɚəɞɟɜɚɎ ɣɑɗɪɝɞɔ ɝɗɑɎɌ, ɜɑɓɚɜɍɢɔɫ Ɏɑɜ-

ɡɟɤɖɔ ɐɔɝɞɌɗɨəɚɏɚ ɖɚɜəɫ ɓɟɍɌ 3.7.  

Fig. 15.    Cellular form of osteoclastoma.  

When cone -beam computed tomography of the lower jaw on a panoramic view (a) and axial (b) view is determined 

by the destruction of bone tissu e with a cellular pattern, deformation of the lower and inner contours of the jaw on 

the left, resorption of the apex of the distal root of the tooth 3.7.  



   RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY  

 

  | www.rejr.ru | REJR. 2020; 10 (1):27-42       DOI:10.21569/2222-7415-2020-10-1-27-42            ʉʪʨʘʥʠʮʘ  35 
  

 

əɧɡ ɏɔɏɌəɞɝɖɔɡ ɖɗɑɞɚɖ, ɔɘɑɪɥɔɡ ɏɑəɑɞɔɣɑɝɖɟɪ 

ɝɎɫɓɨ ɝ ɚɝɞɑɚɖɗɌɝɞɌɘɔ, ɞɌɖɒɑ ɝɚɐɑɜɒɔɞ ɚɝɞɑɚɍ-

ɗɌɝɞɧ, ɠɔɍɜɚɓəɟɪ ɔ ɚɝɞɑɚɔɐəɟɪ ɞɖɌəɔ. ȿ ɛɜɑɐ-

ɝɞɌɎɔɞɑɗɨəɔɢ ɒɑəɝɖɚɏɚ ɛɚɗɌ ɚɝɞɑɚɖɗɌɝɞɚɘɧ 

ɎɚɓəɔɖɌɪɞ Ɏ 2 ɜɌɓɌ ɣɌɥɑ. ȸɚɏɟɞ ɠɚɜɘɔɜɚɎɌɞɨ-

ɝɫ Ɏ ɜɌɓəɧɡ ɗɔɢɑɎɧɡ ɖɚɝɞɫɡ, əɚ ɣɌɥɑ ɗɚɖɌɗɔɓɟ-

ɪɞɝɫ əɌ əɔɒəɑɕ ɣɑɗɪɝɞɔ Ɏ ɛɑɜɑɐəɔɡ ɔ ɍɚɖɚɎɧɡ 

ɚɞɐɑɗɌɡ.  

ɂɑəɞɜɌɗɨəɧɑ ɚɝɞɑɚɖɗɌɝɞɚɘɧ, ɜɌɝɛɚɗɚɒɑə-

əɧɑ Ɏ ɞɚɗɥɑ ɣɑɗɪɝɞɑɕ, ɝɚɝɞɌɎɗɫɪɞ ɚɖɚɗɚ 1/3 ɚɞ 

ɚɍɥɑɏɚ ɣɔɝɗɌ ɚɝɞɑɚɖɗɌɝɞɚɘ. Ȼɚ ɜɑəɞɏɑəɚɗɚɏɔɣɑ-

ɝɖɔɘ ɛɜɚɫɎɗɑəɔɫɘ ɢɑəɞɜɌɗɨəɧɑ ɚɝɞɑɚɖɗɌɝɞɚɘɧ 

ɛɚɐɜɌɓɐɑɗɫɪɞɝɫ əɌ 3 ɠɚɜɘɧ: ɫɣɑɔɝɞɟɪ, ɖɔɝɞɚɓ-

əɟɪ ɔ ɗɔɞɔɣɑɝɖɟɪ. 

ɋɣɑɔɝɞɌɫ ɠɚɜɘɌ əɌɍɗɪɐɌɑɞɝɫ Ɏ ɓɜɑɗɚɘ ɔ 

ɛɚɒɔɗɚɘ ɎɚɓɜɌɝɞɑ, ɡɌɜɌɖɞɑɜɔɓɟɑɞɝɫ ɘɑɐɗɑəəɧɘ 

ɜɚɝɞɚɘ, ɜɑɐɖɚ ɎɧɓɧɎɌɑɞ ɝɘɑɥɑəɔɑ ɓɟɍɚɎ. ȼɑəɞ-

ɏɑəɚɗɚɏɔɣɑɝɖɔ ɚɛɟɡɚɗɨ ɔɘɑɑɞ ɘɑɗɖɚɫɣɑɔɝɞɧɕ 

ɜɔɝɟəɚɖ, ɚɛɜɑɐɑɗɫɑɞɝɫ ɘəɚɒɑɝɞɎɚ əɑɍɚɗɨɤɔɡ 

ɛɚɗɚɝɞɑɕ, ɚɞɏɜɌəɔɣɑəəɧɡ ɖɚɝɞəɧɘɔ ɛɑɜɑɏɚɜɚɐ-

ɖɌɘɔ (ɜɔɝ. 14 Ɍ, ɍ). Ȯ ɓɚəɑ ɛɚɜɌɒɑəɔɫ ɖɚəɞɟɜ 

ɣɑɗɪɝɞɔ ɐɑɠɚɜɘɔɜɟɑɞɝɫ, ɟɎɑɗɔɣɔɎɌɫɝɨ Ɏ ɜɌɓɘɑ-

ɜɌɡ, ɎɚɓəɔɖɌɑɞ ɔɝɞɚəɣɑəɔɑ ɖɚɜɞɔɖɌɗɨəɧɡ ɛɗɌ-

ɝɞɔə ɔ ɜɑɓɚɜɍɢɔɫ ɖɚɜəɑɕ ɓɟɍɚɎ (ɜɔɝ. 15 Ɍ, ɍ).  

ȶɔɝɞɚɓəɌɫ ɠɚɜɘɌ ɛɜɑɚɍɗɌɐɌɑɞ Ɏ ɐɑɞɝɖɚɘ ɔ 

ɪəɚɤɑɝɖɚɘ ɎɚɓɜɌɝɞɑ, əɚ ɘɚɒɑɞ ɎɝɞɜɑɣɌɞɨɝɫ ɔ ɟ 

Ɏɓɜɚɝɗɧɡ. ȼɑəɞɏɑəɚɝɖɔɌɗɚɏɔɣɑɝɖɌɫ ɖɌɜɞɔəɌ 

ɩɞɚɕ ɚɛɟɡɚɗɔ ɛɜɑɐɝɞɌɎɗɑəɌ ɖɔɝɞɚɛɚɐɚɍəɚɕ ɛɚ-

ɗɚɝɞɨɪ, Ɏ ɓɚəɑ ɖɚɞɚɜɚɕ ɎɔɓɟɌɗɔɓɔɜɟɑɞɝɫ Ɏɓɐɟɞɔɑ 

ɖɚɜɞɔɖɌɗɨəɧɡ ɛɗɌɝɞɔə ɣɑɗɪɝɞɔ (ɜɔɝ. 16). Ȯ ɚɞ-

ɗɔɣɔɑ ɚɞ ɖɔɝɞ ɛɜɔ ɚɝɞɑɚɖɗɌɝɞɚɘɌɡ ɣɌɥɑ ɎɧɫɎ-

ɗɫɑɞɝɫ ɜɑɓɚɜɍɢɔɫ ɖɚɜəɑɕ ɓɟɍɚɎ, əɌɡɚɐɫɥɔɡɝɫ Ɏ 

ɛɜɚɝɎɑɞɑ ɛɌɞɚɗɚɏɔɣɑɝɖɚɕ ɓɚəɧ.  

ȷɔɞɔɣɑɝɖɌɫ ɠɚɜɘɌ ɚɍɜɌɓɟɑɞɝɫ ɛɜɑɔɘɟɥɑ-

ɝɞɎɑəəɚ ɟ ɗɔɢ ɘɚɗɚɐɚɏɚ ɎɚɓɜɌɝɞɌ. ȺɞɗɔɣɌɑɞɝɫ 

ɍɧɝɞɜɧɘ ɜɚɝɞɚɘ ɝ ɐɑɝɞɜɟɖɢɔɑɕ ɖɚɜɞɔɖɌɗɨəɧɡ 

ɛɗɌɝɞɔə ɔ ɜɌɝɤɌɞɧɎɌəɔɑɘ ɓɟɍɚɎ Ɏ ɛɌɞɚɗɚɏɔɣɑ-

ɝɖɚɘ ɚɣɌɏɑ. ȼɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔ ɎɧɫɎɗɫɑɞɝɫ ɚɐ-

əɚɜɚɐəɌɫ ɓɚəɌ ɛɚəɔɒɑəəɚɕ ɛɗɚɞəɚɝɞɔ ɖɚɝɞɔ ɝ 

əɑɜɚɎəɧɘɔ ɔ əɑɣɑɞɖɔɘɔ ɖɚəɞɟɜɌɘɔ (ɜɔɝ. 17). 

Ȼɜɚɔɝɡɚɐɔɞ ɝɟɥɑɝɞɎɑəəɚɑ ɟɎɑɗɔɣɑəɔɑ ɚɍɦɬɘɌ 

ɌɗɨɎɑɚɗɫɜəɚɏɚ ɚɞɜɚɝɞɖɌ, ɐɑɝɞɜɟɖɢɔɫ ɖɚɜɞɔɖɌɗɨ-

əɧɡ ɛɗɌɝɞɔə ɣɑɗɪɝɞɔ əɌ ɓəɌɣɔɞɑɗɨəɚɘ ɛɜɚɞɫ-

ɒɑəɔɔ ɔ ɜɑɓɚɜɍɢɔɫ ɖɚɜəɑɕ ɓɟɍɚɎ.  

ȹɑɝɘɚɞɜɫ əɌ ɡɌɜɌɖɞɑɜəɟɪ ɜɑəɞɏɑəɚɝɖɔɌ-

ɗɚɏɔɣɑɝɖɟɪ ɖɌɜɞɔəɟ ɫɣɑɔɝɞɌɫ ɠɚɜɘɌ ɚɝɞɑɚɖɗɌ-

ɝɞɚɘɧ ɣɌɥɑ ɘɚɒɑɞ əɌɛɚɘɔəɌɞɨ ɘɔɖɝɚɘɟ ɔ ɐɑ-

ɝɘɚɛɗɌɝɞɔɣɑɝɖɟɪ ɠɔɍɜɚɘɟ. ȶɔɝɞɚɓəɌɫ ɔ ɗɔɞɔ-

ɣɑɝɖɌɫ ɠɚɜɘɧ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔ Ɏ ɍɚɗɨɤɑɕ 

ɝɞɑɛɑəɔ ɝɡɚɐəɧ ɝ ɖɔɝɞɌɘɔ ɔ ɚɞɚɍɜɌɒɌɪɥɔɘɔɝɫ 

Ɏ Ɏɔɐɑ ɖɚɝɞəɧɡ ɛɚɗɚɝɞɑɕ ɚɛɟɡɚɗɫɘɔ (ɌɘɑɗɚɍɗɌ-

ɝɞɚɘɌ, ɌɘɑɗɚɍɗɌɝɞɔɣɑɝɖɌɫ ɠɔɍɜɚɘɌ, ɠɔɍɜɚɘɌ, 

ɏɟɍɣɌɞɌɫ ɚɝɞɑɚɘɌ, ɎəɟɞɜɔɖɚɝɞəɌɫ ɏɑɘɌəɏɔɚɘɌ). 

Ȼɑɜɔɠɑɜɔɣɑɝɖɔɑ ɚɝɞɑɚɖɗɌɝɞɚɘɧ (ɏɔɏɌəɞɚ-

ɖɗɑɞɚɣəɧɕ ɩɛɟɗɔɝ) ɝɚɝɞɌɎɗɫɪɞ ɛɜɔɘɑɜəɚ 2/3 ɚɞ 

ɚɍɥɑɏɚ ɣɔɝɗɌ ɚɝɞɑɚɖɗɌɝɞɚɘ. Ⱥɛɟɡɚɗɔ ɗɚɖɌɗɔɓɟ-

ɪɞɝɫ Ɏ ɐɑɝəɑ ɔ ɌɗɨɎɑɚɗɫɜəɚɘ ɚɞɜɚɝɞɖɑ ɣɑɗɪ-

ɝɞɑɕ. ȼɌɝɞɟɞ ɘɑɐɗɑəəɚ ɔ ɍɑɓɍɚɗɑɓəɑəəɚ, ɚɞɚɐɎɔ-

ɏɌɫ ɔ ɔəɚɏɐɌ əɑɓəɌɣɔɞɑɗɨəɚ ɜɌɝɤɌɞɧɎɌɫ ɓɟɍɧ. 

ȯɔɏɌəɞɚɖɗɑɞɚɣəɧɕ ɩɛɟɗɔɝ ɚɍɧɣəɚ ɎɝɞɜɑɣɌɑɞɝɫ Ɏ 

ɎɚɓɜɌɝɞɑ 40-60 ɗɑɞ.  

ȹɌ ɜɑəɞɏɑəɚɏɜɌɘɘɌɡ ɎɧɫɎɗɫɑɞɝɫ ɟɣɌɝɞɚɖ 

ɐɑɝɞɜɟɖɢɔɔ ɌɗɨɎɑɚɗɫɜəɚɏɚ ɚɞɜɚɝɞɖɌ, ɛɚ ɠɚɜɘɑ 

əɌɛɚɘɔəɌɪɥɔɕ ɏɗɟɍɚɖɔɕ ɖɚɝɞəɧɕ ɖɌɜɘɌə, ɖɌɖ 

ɛɜɔ ɚɣɌɏɚɎɚɘ ɛɌɜɚɐɚəɞɔɞɑ (ɜɔɝ. 18). ȶɚɜəɔ 

ɜɌɝɛɚɗɚɒɑəəɧɡ ɜɫɐɚɘ ɓɟɍɚɎ əɑɜɑɐɖɚ ɚɖɌɓɧɎɌ-

ɪɞɝɫ ɝɘɑɥɑəəɧɘɔ Ɏ ɛɜɚɞɔɎɚɛɚɗɚɒəɟɪ ɚɞ ɚɛɟ-

ɡɚɗɔ ɝɞɚɜɚəɟ. Ⱥɞɗɔɣɔɞɨ ɩɞɟ ɚɛɟɡɚɗɨ ɚɞ ɛɜɚɫɎɗɑ-

əɔɕ ɚɣɌɏɚɎɚɏɚ ɛɌɜɚɐɚəɞɔɞɌ Ɏɚɓɘɚɒəɚ ɛɚ ɑɑ ɡɌ-

ɜɌɖɞɑɜəɚɘɟ Ɏɔɐɟ Ɏɚ ɜɞɟ ɛɌɢɔɑəɞɌ ɔ ɐɌəəɧɘ 

ɌəɌɘəɑɓɌ ɓɌɍɚɗɑɎɌəɔɫ.     

Ⱥɝɞɑɚɘɧ ɎɚɓəɔɖɌɪɞ Ɏ 3-6% ɝɗɟɣɌɑɎ ɝɜɑɐɔ 

ɚɛɟɡɚɗɑɕ ɔ ɚɛɟɡɚɗɑɛɚɐɚɍəɧɡ ɚɍɜɌɓɚɎɌəɔɕ ɣɑ-

ɗɪɝɞɑɕ. ɉɞɔ ɚɛɟɡɚɗɔ ɛɚɝɞɜɚɑəɧ ɔɓ ɚɞəɚɝɔɞɑɗɨəɚ 

ɓɜɑɗɚɕ ɖɚɝɞəɚɕ ɞɖɌəɔ ɔ ɘɚɏɟɞ ɍɧɞɨ ɏɟɍɣɌɞɧɘɔ 

ɔɗɔ ɖɚɘɛɌɖɞəɧɘɔ. ȹɌɍɗɪɐɌɪɞɝɫ Ɏ ɎɚɓɜɌɝɞɑ ɛɚ-

ɝɗɑ 30-40 ɗɑɞ. ɃɌɥɑ ɚɍɜɌɓɟɪɞɝɫ əɌ əɔɒəɑɕ ɣɑ-

ɗɪɝɞɔ. Ȼɚ ɜɌɝɛɚɗɚɒɑəɔɪ ɍɧɎɌɪɞ ɩəɚɝɞɌɗɨəɧɘɔ 

ɔ ɛɑɜɔɚɝɞɌɗɨəɧɘɔ.  

ɉəɚɝɞɌɗɨəɧɑ ɚɝɞɑɚɘɧ ɗɚɖɌɗɔɓɟɪɞɝɫ Ɏ 

ɞɚɗɥɑ ɘɌɝɝɔɎɌ ɞɑɗɌ ɔɗɔ ɌɗɨɎɑɚɗɫɜəɚɏɚ ɚɞɜɚɝɞɖɌ 

ɣɑɗɪɝɞɑɕ, Ɏɐɚɗɨ ɚɝəɚɎɌəɔɫ əɔɒəɑɕ ɣɑɗɪɝɞɔ. 

ȼɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔ ɢɑəɞɜɌɗɨəɚ (ɩəɚɝɞɌɗɨəɚ) 

ɜɌɝɛɚɗɚɒɑəəɧɑ ɚɝɞɑɚɘɧ, ɖɌɖ ɛɜɌɎɔɗɚ, ɔɘɑɪɞ 

ɖɜɟɏɗɟɪ ɔɗɔ ɚɎɌɗɨəɟɪ ɠɚɜɘɧ. Ȼɗɚɞəɚɝɞɨ ɔ ɣɑɞ-

ɖɚɝɞɨ ɖɚəɞɟɜɚɎ ɓəɌɣɔɞɑɗɨəɚ Ɏɧɤɑ ɟ ɚɝɞɑɚɘ, ɝɚ-

ɐɑɜɒɌɥɔɡ ɖɚɘɛɌɖɞəɟɪ ɞɖɌəɨ (ɜɔɝ. 19). ȿ ɏɟɍɣɌ-

ɞɧɡ ɚɝɞɑɚɘ ɏɜɌəɔɢɧ ɘɚɏɟɞ ɎɧɫɎɗɫɞɨɝɫ əɑɐɚɝɞɌ-

ɞɚɣəɚ ɚɞɣɑɞɗɔɎɚ, ɚɣɌɏɔ ɟɛɗɚɞəɑəɔɫ ɣɑɜɑɐɟɪɞɝɫ 

ɝ ɓɚəɌɘɔ ɛɚəɔɒɑəəɚɕ ɛɗɚɞəɚɝɞɔ ɖɚɝɞɔ (ɜɔɝ. 

20).  

ȻɑɜɔɚɝɞɌɗɨəɧɑ ɚɝɞɑɚɘɧ ɠɚɜɘɔɜɟɪɞɝɫ əɌ 

ɟɓɖɚɘ ɔɗɔ ɤɔɜɚɖɚɘ ɚɝəɚɎɌəɔɔ (ɜɔɝ. 21 Ɍ, ɍ). ȶ 

ɛɑɜɔɚɝɞɌɗɨəɧɘ ɚɝɞɑɚɘɌɘ ɚɞəɚɝɫɞɝɫ ɞɌɖ əɌɓɧ-

ɎɌɑɘɧɑ ɖɚɝɞəɚ-ɡɜɫɥɑɎɧɑ ɩɖɓɚɝɞɚɓɧ, ɝɚɝɞɚɫɥɔɑ 

ɔɓ ɖɚɘɛɌɖɞəɚɕ ɖɚɝɞɔ. Ⱥəɔ ɗɚɖɌɗɔɓɟɪɞɝɫ Ɏɐɚɗɨ 

ɝɜɑɐɔəəɚɏɚ ɤɎɌ Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ (ɜɔɝ. 22 Ɍ, ɍ), 

Ɏəɟɞɜɑəəɑɕ ɖɚɜɞɔɖɌɗɨəɚɕ ɛɗɌɝɞɔəɧ Ɏɑɜɡəɑɕ 

ɣɑɗɪɝɞɔ, ɝɔɘɘɑɞɜɔɣəɚ ɝ Ɏəɟɞɜɑəəɑɕ ɝɞɚɜɚəɧ 

əɔɒəɑɕ ɣɑɗɪɝɞɔ Ɏ ɚɍɗɌɝɞɔ ɜɑɓɢɚɎ ɔ ɛɜɑɘɚɗɫ-

ɜɚɎ. ȹɌ ɜɑəɞɏɑəɚɏɜɌɘɘɌɡ ɚɞɚɍɜɌɒɌɪɞɝɫ ɖɌɖ 

ɚɐəɚɜɚɐəɧɑ ɞɑəɔ ɚɎɌɗɨəɚɕ ɔɗɔ Ɏɧɞɫəɟɞɚɕ ɠɚɜ-

ɘɧ ɖɚɝɞəɚɕ ɛɗɚɞəɚɝɞɔ, əɌ əɔɒəɑɕ ɣɑɗɪɝɞɔ ɚɍ-

ɜɌɓɚɎɧɎɌɪɞ ɡɌɜɌɖɞɑɜəɧɑ Ɏɧɝɞɟɛɧ (ɜɔɝ. 23).  

ȰɔɌɏəɚɝɞɔɖɌ ɖɚɘɛɌɖɞəɧɡ ɚɝɞɑɚɘ ɚɍɧɣəɚ 

əɑ ɛɜɑɐɝɞɌɎɗɫɑɞ ɓɌɞɜɟɐəɑəɔɕ ɔɓ-ɓɌ ɡɌɜɌɖɞɑɜ-

əɧɡ ɜɑəɞɏɑəɚɎɝɖɔɡ ɛɜɔɓəɌɖɚɎ. Ȼɚɝɖɚɗɨɖɟ ɔɓɚɍ-

ɜɌɒɑəɔɑ ɏɟɍɣɌɞɧɡ ɚɝɞɑɚɘ ɝɡɚɐəɚ ɝ ɖɌɜɞɔəɚɕ 

ɛɚɗɚɝɞəɧɡ ɚɍɜɌɓɚɎɌəɔɕ, ɛɜɑɢɔɓɔɚəəɌɫ ɐɔɌɏəɚ-

ɝɞɔɖɌ ɎɚɓɘɚɒəɌ ɞɚɗɨɖɚ ɝ ɛɚɘɚɥɨɪ ɛɌɞɚɘɚɜɠɚ-

ɗɚɏɔɣɑɝɖɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ. ȻɑɜɔɚɝɞɌɗɨəɧɑ 

ɚɝɞɑɚɘɧ ɝɗɑɐɟɑɞ ɐɔɠɠɑɜɑəɢɔɜɚɎɌɞɨ ɝ ɛɑɜɔ-

ɚɝɞɌɗɨəɧɘɔ ɖɚɝɞəɧɘɔ əɌɝɗɚɑəɔɫɘɔ, Ɏɚɓəɔɖ-

ɤɔɘɔ Ɏ ɜɑɓɟɗɨɞɌɞɑ ɜɌɓɐɜɌɒɑəɔɫ əɌɐɖɚɝɞəɔɢɧ. 

ɀɔɍɜɚɘɧ ɚɍɜɌɓɟɪɞɝɫ Ɏ 2% ɝɗɟɣɌɑɎ ɚɞ ɚɍ-

ɥɑɏɚ ɣɔɝɗɌ ɚɛɟɡɚɗɑɕ ɔ ɚɛɟɡɚɗɑɛɚɐɚɍəɧɡ ɚɍɜɌ-

ɓɚɎɌəɔɕ ɣɑɗɪɝɞɑɕ. Ⱥɛɟɡɚɗɔ ɝɚɝɞɚɫɞ ɔɓ ɝɚɑɐɔəɔ-

ɞɑɗɨəɚɕ ɞɖɌəɔ, ɔɘɑɪɥɑɕ ɝɖɗɚəəɚɝɞɨ ɖ ɣɌɝɞɔɣ-

əɚɕ ɞɜɌəɝɠɚɜɘɌɢɔɔ Ɏ Ɏɚɗɚɖəɔɝɞɟɪ ɖɚɝɞɨ ɔ 

ɚɍɧɓɎɑɝɞɎɗɑəɔɪ.  ɁɌɜɌɖɞɑɜɔɓɟɪɞɝɫ   ɢɑəɞɜɌɗɨ- 
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ȼɔɝ. 16 (Fig. 16) 

 

ȼɔɝ. 17 (Fig. 17) 

ȼɔɝ. 16.    ȺɜɞɚɛɌəɞɚɘɚɏɜɌɘɘɌ (ɠɜɌɏɘɑəɞ). 

ȺɝɞɑɚɖɗɌɝɞɚɘɌ ɖɔɝɞɚɓəɚɕ ɠɚɜɘɧ əɔɒəɑɕ ɣɑɗɪɝɞɔ 

ɝɛɜɌɎɌ.  

Fig. 16.    Orthopantomogram (fragment).  

Osteoclastoma of the cystic form of the lower jaw on the 

right.  

ȼɔɝ. 17.   ȺɜɞɚɛɌəɞɚɘɚɏɜɌɘɘɌ. 

ȺɝɞɑɚɖɗɌɝɞɚɘɌ ɗɔɞɔɣɑɝɖɚɕ ɠɚɜɘɧ Ɏ ɛɑɜɑɐəɑɘ ɔ ɛɑ-

ɜɑɐəɑɍɚɖɚɎɚɘ ɝɗɑɎɌ ɚɞɐɑɗɌɡ əɔɒəɑɕ ɣɑɗɪɝɞɔ.  

Fig. 17.    Orthopantomogram . 

Lytic form of osteoclastoma in the anterior and antero l-

ateral parts of the lower jaw on the left.  

 

ȼɔɝ. 18 (Fig. 18) 

 

ȼɔɝ. 19 (Fig. 19) 

ȼɔɝ. 18.     ȮəɟɞɜɔɜɚɞɚɎɌɫ ɛɑɜɔɌɛɔɖɌɗɨəɌɫ ɜɑəɞ-

ɏɑəɚɏɜɌɘɘɌ. 

ȻɑɜɔɠɑɜɔɣɑɝɖɌɫ ɚɝɞɑɚɖɗɌɝɞɚɘɌ ɘɑɒɐɟ ɖɚɜəɫɘɔ ɓɟ-

ɍɚɎ 3.1 ɔ 3.3. 

Fig. 18.     Intraoral periapical radiograph.  

Peripheral osteoclastoma between the roots of the teeth 

3.1 and 3.3.  

ȼɔɝ. 19.    ȺɜɞɚɛɌəɞɚɘɚɏɜɌɘɘɌ (ɠɜɌɏɘɑəɞ). 

ȶɚɘɛɌɖɞəɌɫ ɚɝɞɑɚɘɌ Ɏ ɛɑɜɑɐəɑɘ ɝɗɑɎɌ ɚɞɐɑɗɑ əɔɒ-

əɑɕ ɣɑɗɪɝɞɔ. 

Fig. 19.    Orthopantomogram (fra gment).  

Compact osteoma in the anterior left part of the mand i-

ble.  



   RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY  

 

  | www.rejr.ru | REJR. 2020; 10 (1):27-42       DOI:10.21569/2222-7415-2020-10-1-27-42            ʉʪʨʘʥʠʮʘ  37 
  

 

 

ȼɔɝ. 20 (Fig. 20) 

ȼɔɝ. 20.      ȺɜɞɚɛɌəɞɚɘɚɏɜɌɘɘɌ. 

ȯɟɍɣɌɞɧɑ ɚɝɞɑɚɘɧ əɔɒəɑɕ ɣɑɗɪɝɞɔ ɝɗɑɎɌ.  

Fig. 20.   Orthopantomog ram .  

Cancellous osteoma of the mandible on the left.  

 

ȼɔɝ. 21 Ɍ (Fig. 21 Ɍ) 

 

ȼɔɝ. 21 ɍ (Fig. 21 b) 

ȼɔɝ. 21.   ȺɜɞɚɛɌəɞɚɘɚɏɜɌɘɘɧ (ɠɜɌɏɘɑəɞɧ).  

Ⱥɝɞɑɚɘɧ: Ɍ ð Ɏ ɛɜɚɑɖɢɔɔ ɐəɌ Ɏɑɜɡəɑɣɑɗɪɝɞəɚɕ ɛɌɓɟɡɔ ɝɗɑɎɌ əɌ ɟɓɖɚɘ ɚɝəɚɎɌəɔɔ; ɍ - ɏɚɗɚɎɖɔ əɔɒəɑɕ ɣɑɗɪ-

ɝɞɔ ɝɗɑɎɌ əɌ ɤɔɜɚɖɚɘ ɚɝəɚɎɌəɔɔ.  

Fig. 21.     Orthopantomograms (fragments).  

Osteomas: a ð in the projection of the bottom of the maxillary sinus on the left on a narrow base; b - the head of 

the lower jaw on the left on a wide base.  

 

ȼɔɝ. 22 Ɍ (Fig. 22 Ɍ) 

 

ȼɔɝ. 22 ɍ (Fig. 22 b) 

ȼɔɝ. 22.       ȶȷȶȾ Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ ɔ ɞɎɑɜɐɚɏɚ əɑɍɌ, Ɍ - ɌɖɝɔɌɗɨəɧɕ ɝɜɑɓ, ɍ - ɝɌɏɔɞɞɌɗɨəɧɕ ɝɜɑɓ. 

ȺɝɞɑɚɘɌ ɞɎɑɜɐɚɏɚ əɑɍɌ əɌ ɤɔɜɚɖɚɘ ɚɝəɚɎɌəɔɔ. 

Fig. 22.    Cone -beam computed tomography of the upper jaw and hard palate, a - axial view, b - sagi t-

tal view.  

Osteoma of the hard palate on a broad base.  
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əɧɘ ɔɗɔ ɛɑɜɔɠɑɜɔɣɑɝɖɔɘ ɜɚɝɞɚɘ. ȻɚɜɌɒɌɪɞ 

ɛɜɑɔɘɟɥɑɝɞɎɑəəɚ ɐɑɞɑɕ ɔ ɛɚɐɜɚɝɞɖɚɎ, ɣɌɥɑ 

ɐɑɎɚɣɑɖ. ȴɓɗɪɍɗɑəəɌɫ ɗɚɖɌɗɔɓɌɢɔɫ Ɏ əɔɒəɑɕ 

ɣɑɗɪɝɞɔ ɔ ɞɎɑɜɐɚɘ əɑɍɑ. 

ȼɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔ ɠɔɍɜɚɘɧ ɚɞɚɍɜɌɒɌɪɞ-

ɝɫ Ɏ Ɏɔɐɑ ɚɣɌɏɌ ɛɚəɔɒɑəəɚɕ ɛɗɚɞəɚɝɞɔ ɖɚɝɞɔ ɝ 

ɛɜɌɎɔɗɨəɧɘɔ ɚɎɌɗɨəɧɘɔ ɔɗɔ ɚɖɜɟɏɗɧɘɔ ɖɚəɞɟ-

ɜɌɘɔ. Ƚɚ Ɏɜɑɘɑəɑɘ ɔəɞɑəɝɔɎəɚɝɞɨ ɞɑəɔ ɚɛɟɡɚɗɔ 

əɌɜɌɝɞɌɑɞ, ɔɝɞɚəɣɌɪɞɝɫ ɔ ɐɑɠɚɜɘɔɜɟɪɞɝɫ ɖɚɜ-

ɞɔɖɌɗɨəɧɑ ɛɗɌɝɞɔəɧ ɣɑɗɪɝɞɑɕ (ɜɔɝ. 24). ȼɑəɞ-

ɏɑəɚɎɝɖɌɫ ɝɑɘɔɚɞɔɖɌ ɠɔɍɜɚɘ ɘɚɒɑɞ əɑ ɚɞɗɔ-

ɣɌɞɨɝɫ ɚɞ ɖɔɝɞ ɔ ɚɛɟɡɚɗɑɕ ɣɑɗɪɝɞɑɕ, ɔɘɑɪɥɔɡ 

ɖɌɜɞɔəɟ ɖɚɝɞəɚɕ ɛɚɗɚɝɞɔ.  

Ⱥɝɞɑɚɡɚəɐɜɚɘɧ ɝɜɑɐɔ ɚɛɟɡɚɗɑɕ ɔ ɚɛɟɡɚ-

ɗɑɛɚɐɚɍəɧɡ ɓɌɍɚɗɑɎɌəɔɕ ɣɑɗɪɝɞɑɕ ɎɝɞɜɑɣɌɪɞɝɫ 

Ɏ 1-2% əɌɍɗɪɐɑəɔɕ. ɀɚɜɘɔɜɟɪɞɝɫ ɔɓ ɖɚɝɞəɚɕ 

ɞɖɌəɔ ɔ ɓəɌɣɔɞɑɗɨəɚɏɚ ɡɜɫɥɑɎɚɏɚ ɖɚɘɛɚəɑəɞɌ, 

ɖɚɞɚɜɧɕ ɚɍɜɌɓɟɑɞɝɫ ɛɚ ɛɑɜɔɠɑɜɔɔ ɔɗɔ Ɏ ɢɑəɞɜɑ 

ɚɛɟɡɚɗɔ. Ⱥɝɞɑɚɡɚɐɜɚɘɧ ɎɚɓəɔɖɌɪɞ Ɏ ɎɚɓɜɌɝɞɑ 

ɐɚ 30-40 ɗɑɞ, ɛɜɑɔɘɟɥɑɝɞɎɑəəɚ ɟ ɒɑəɥɔə. Ⱥɞ-

ɗɔɣɌɪɞɝɫ ɐɗɔɞɑɗɨəɧɘ ɜɚɝɞɚɘ. ȻɚɜɌɒɌɑɞɝɫ ɣɌ-

ɥɑ əɔɒəɫɫ ɣɑɗɪɝɞɨ ð ɚɍɗɌɝɞɨ ɘɧɥɑɗɖɚɎɚɏɚ ɚɞ-

ɜɚɝɞɖɌ ɔ ɏɚɗɚɎɖɔ.  

ȼɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔ ɛɜɔ ɚɝɞɑɚɡɚəɐɜɚɘɌɡ 

ɎɧɫɎɗɫɑɞɝɫ ɣɑɞɖɚ ɚɣɑɜɣɑəəɌɫ ɓɚəɌ ɛɚəɔɒɑəəɚɕ 

ɛɗɚɞəɚɝɞɔ ɖɚɝɞɔ ɜɌɓɗɔɣəɧɡ ɜɌɓɘɑɜɚɎ ɝ ɞɜɌɍɑ-

ɖɟɗɫɜəɧɘ ɝɞɜɚɑəɔɑɘ. ȹɌ ɠɚəɑ ɩɞɚɕ ɓɚəɧ Ɏɔɐəɧ 

ɚɝɞɜɚɎɖɔ ɖɚɝɞəɚɕ ɞɖɌəɔ ɔ ɚɣɌɏɔ ɚɍɧɓɎɑɝɞɎɗɑ-

əɔɫ (ɜɔɝ. 25). Ⱥɛɟɡɚɗɔ ɘɚɏɟɞ ɎɧɓɧɎɌɞɨ ɝɘɑɥɑ-

əɔɑ ɜɌɝɛɚɗɚɒɑəəɧɡ Ɏ əɔɡ ɓɟɍɚɎ. Ⱥɍɧɣəɚ ɚɝɞɑɚ-

ɡɚəɐɜɚɘɧ ɚɞɗɔɣɌɪɞɝɫ ɡɌɜɌɖɞɑɜəɚɕ ɝɖɔɌɗɚɏɔɣɑ-

ɝɖɚɕ ɖɌɜɞɔəɚɕ, əɚ Ɏ əɑɖɚɞɚɜɧɡ ɝɗɟɣɌɫɡ əɌɛɚ-

ɘɔəɌɪɞ ɐɔɝɛɗɌɝɞɔɣɑɝɖɟɪ ɛɑɜɑɝɞɜɚɕɖɟ ɖɚɝɞɔ. 

Ⱥɝɞɑɚɔɐ-ɚɝɞɑɚɘɧ ɝɚɝɞɌɎɗɫɪɞ ɚɖɚɗɚ 0,5% 

ɚɞ ɚɍɥɑɏɚ ɣɔɝɗɌ ɚɛɟɡɚɗɑɕ ɔ ɚɛɟɡɚɗɑɛɚɐɚɍəɧɡ 

ɛɚɜɌɒɑəɔɕ ɣɑɗɪɝɞɑɕ. ȺɍɜɌɓɟɪɞɝɫ ɔɓ ɘɑɓɑəɡɔ-

ɘɌɗɨəɚɕ ɞɖɌəɔ. ȷɚɖɌɗɔɓɟɪɞɝɫ Ɏ ɏɟɍɣɌɞɚɘ, ɖɚɘ-

ɛɌɖɞəɚɘ ɎɑɥɑɝɞɎɑ ɔɗɔ ɝɟɍɛɑɜɔɚɝɞɌɗɨəɚ. Ȱɚɝɞɔ-

ɏɌɪɞ əɑɍɚɗɨɤɔɡ ɜɌɓɘɑɜɚɎ, Ɏ ɛɜɑɐɑɗɌɡ 1,5-2 ɝɘ. 

Ⱥɛɟɡɚɗɨ ɛɜɑɐɝɞɌɎɗɫɑɞ ɝɚɍɚɕ ɚɣɌɏ ɔɓ ɚɝɞɑɚɔɐəɧɡ 

ɞɜɌɍɑɖɟɗ ɝ əɑɚɍɧɓɎɑɝɞɎɗɑəəɧɘɔ ɔɗɔ ɘɌɗɚɚɍɧɓ-

ɎɑɝɞɎɗɑəəɧɘɔ ɖɚɝɞəɧɘɔ ɍɌɗɖɌɘɔ. Ȯɚɖɜɟɏ ɩɞɚɏɚ 

ɚɣɌɏɌ ɠɚɜɘɔɜɟɑɞɝɫ ɠɔɍɜɚɓəɌɫ ɖɌɛɝɟɗɌ, ɓɌɞɑɘ 

ɓɚəɌ ɝɖɗɑɜɚɓɌ. Ⱥɝɞɑɚɔɐ-ɚɝɞɑɚɘɧ ɚɍɧɣəɚ Ɏɝɞɜɑ-

ɣɌɪɞɝɫ ɟ ɗɔɢ ɝɜɑɐəɑɏɚ ɎɚɓɜɌɝɞɌ ɔ Ɏ ɚɝəɚɎəɚɘ 

əɌ əɔɒəɑɕ ɣɑɗɪɝɞɔ.  

ȹɌ ɜɑəɞɏɑəɚɏɜɌɘɘɌɡ ɚɛɟɡɚɗɨ ɛɜɑɐɝɞɌɎɗɑəɌ 

ɡɌɜɌɖɞɑɜəɚɕ ɝɖɔɌɗɚɏɔɣɑɝɖɚɕ ɖɌɜɞɔəɚɕ. ȺɣɌɏ 

ɛɚɎɧɤɑəəɚɕ ɛɗɚɞəɚɝɞɔ ɚɖɜɟɏɗɚɕ ɠɚɜɘɧ 

ɚɖɌɕɘɗɫɑɞɝɫ ɓɚəɚɕ ɛɚəɔɒɑəəɚɕ ɖɚɝɞəɚɕ ɛɗɚɞ-

əɚɝɞɔ, ɖɚɞɚɜɌɫ Ɏ ɝɎɚɪ ɚɣɑɜɑɐɨ ɚɖɌɕɘɗɫɑɞɝɫ əɑ-

ɜɚɎəɧɘ ɖɚəɞɟɜɚɘ ɝɖɗɑɜɚɓɔɜɚɎɌəəɚɕ ɖɚɝɞɔ (ɜɔɝ. 

26). ȾɌɖɌɫ ɞɑəɑɎɌɫ ɖɌɜɞɔəɌ, əɌɛɚɘɔəɌɪɥɌɫ ɖɚ-

ɖɌɜɐɟ, ɘɚɒɑɞ ɍɧɞɨ ɚɤɔɍɚɣəɚ ɛɜɔəɫɞɌ ɓɌ ɚɣɌɏ 

ɡɜɚəɔɣɑɝɖɚɏɚ ɚɝɞɑɚɘɔɑɗɔɞɌ ɝɚ ɝɠɚɜɘɔɜɚɎɌɎ-

ɤɔɘɝɫ ɝɑɖɎɑɝɞɜɚɘ ɔɗɔ ɓɚəɟ ɐɔɝɛɗɌɝɞɔɣɑɝɖɚɕ 

ɖɚɝɞəɚɕ ɛɑɜɑɝɞɜɚɕɖɔ.  

Ȯəɟɞɜɔɖɚɝɞəɧɑ ɏɑɘɌəɏɔɚɘɧ ɚɍɜɌɓɟɪɞɝɫ 

ɛɜɔɘɑɜəɚ Ɏ 0,5% ɝɗɟɣɌɑɎ ɝɜɑɐɔ ɚɛɟɡɚɗɑɕ ɔ ɚɛɟ-

ɡɚɗɑɛɚɐɚɍəɧɡ ɛɚɜɌɒɑəɔɕ ɣɑɗɪɝɞɑɕ. ȼɌɓɎɔɎɌ-

ɪɞɝɫ ɔɓ ɝɚɝɟɐɔɝɞɚɕ ɝɞɑəɖɔ ɝ ɠɚɜɘɔɜɚɎɌəɔɑɘ 

ɖɌɎɑɜəɚɓəɧɡ ɔ ɎɑɞɎɔɝɞɧɡ ɛɚɗɚɝɞɑɕ, ɎɧɝɞɗɌə-

əɧɡ ɩəɐɚɞɑɗɔɑɘ ɔ ɓɌɛɚɗəɑəəɧɡ ɖɜɚɎɨɪ. Ȯ ɓɚəɑ 

ɛɚɗɚɝɞɑɕ ɛɜɚɔɝɡɚɐɔɞ ɚɝɞɑɚɖɗɌɝɞɔɣɑɝɖɚɑ ɜɌɝɝɌ-

ɝɧɎɌəɔɑ ɖɚɝɞəɚɕ ɞɖɌəɔ. ɃɌɝɞɨ Ɏəɟɞɜɔɖɚɝɞəɧɡ 

ɛɚɗɚɝɞɑɕ ɝɚɐɑɜɒɔɞ ɘɫɏɖɚɞɖɌəəɧɕ ɖɚɘɛɚəɑəɞ. 

ȻɌɞɚɗɚɏɔɫ ɚɍəɌɜɟɒɔɎɌɑɞɝɫ ɟ ɗɔɢ ɜɌɓəɧɡ Ɏɚɓ-

ɜɌɝɞəɧɡ ɏɜɟɛɛ ɚɐɔəɌɖɚɎɚ ɣɌɝɞɚ ɖɌɖ ɟ ɘɟɒɣɔə, 

ɞɌɖ ɔ ɟ ɒɑəɥɔə. ȴɓɗɪɍɗɑəəɌɫ ɗɚɖɌɗɔɓɌɢɔɫ 

ɚɛɟɡɚɗɔ Ɏ əɔɒəɑɕ ɣɑɗɪɝɞɔ. 

ȼɑəɞɏɑəɚɎɝɖɌɫ ɖɌɜɞɔəɌ Ɏəɟɞɜɔɖɚɝɞəɧɡ 

ɏɑɘɌəɏɔɚɘ ɘəɚɏɚɚɍɜɌɓəɌ ɔ ɘɚɒɑɞ ɛɜɚɫɎɗɫɞɨɝɫ 

əɌɗɔɣɔɑɘ ɛɚɗɚɝɞəɚɏɚ ɚɍɜɌɓɚɎɌəɔɫ ɝ ɞɑəɫɘɔ 

ɖɚɝɞəɧɡ ɞɫɒɑɕ, ɘɑɗɖɚ- ɔɗɔ ɝɜɑɐəɑɫɣɑɔɝɞɚɏɚ 

ɝɞɜɚɑəɔɫ (ɜɔɝ. 27), əɑɣɑɞɖɚ ɚɣɑɜəɑəəɚɏɚ ɚɣɌɏɌ 

ɐɑɝɞɜɟɖɢɔɔ ɖɚɝɞɔ, ɟɎɑɗɔɣɑəɔɫ Ɏ ɚɍɦɑɘɑ ɛɚɜɌ-

ɒɑəəɚɏɚ ɟɣɌɝɞɖɌ ɣɑɗɪɝɞɔ. ȹɌɜɫɐɟ ɝ ɜɌɓɜɟɤɑəɔ-

ɑɘ ɖɚɝɞəɧɡ ɘɌɝɝɔɎɚɎ ɚɝɞɌɪɞɝɫ Ɏ ɝɚɡɜɌəəɚɝɞɔ 

ɔɗɔ ɛɜɚɔɝɡɚɐɔɞ ɏɔɛɑɜɞɜɚɠɔɫ ɚɝəɚɎəɧɡ əɑɝɟ-

ɥɔɡ ɘɑɡɌəɔɣɑɝɖɟɪ əɌɏɜɟɓɖɟ ɞɜɌɍɑɖɟɗ. ȯɑɘɌə-

ɏɔɚɘɧ ɔɘɑɪɞ ɛɚɡɚɒɟɪ ɜɑəɞɏɑəɚɎɝɖɟɪ ɖɌɜɞɔəɟ 

Ɏ ɍɚɗɨɤɑɕ ɝɞɑɛɑəɔ ɝ ɌɘɑɗɚɍɗɌɝɞɚɘɌɘɔ, ɚɝɞɑɚ-

ɖɗɌɝɞɚɘɌɘɔ, ɐɑɝɘɚɛɗɌɝɞɔɣɑɝɖɔɘɔ ɠɔɍɜɚɘɌɘɔ, 

ɖɔɝɞɌɘɔ ɣɑɗɪɝɞɑɕ. 

 ȰɑɝɘɚɛɗɌɝɞɔɣɑɝɖɔɑ ɠɔɍɜɚɘɧ ɎɝɞɜɑɣɌɪɞ-

ɝɫ ɜɑɐɖɚ, ɫɎɗɫɪɞɝɫ ɝɚɑɐɔəɔɞɑɗɨəɚɞɖɌəəɧɘɔ 

ɚɍɜɌɓɚɎɌəɔɫɘɔ, ɝɚɐɑɜɒɌɥɔɘɔ ɠɔɍɜɚɍɗɌɝɞɧ ɔ 

ɘəɚɒɑɝɞɎɚ ɖɚɗɗɌɏɑəɚɎɧɡ Ɏɚɗɚɖɚə. ɃɌɥɑ ɠɚɜ-

ɘɔɜɟɪɞɝɫ ɟ ɐɑɞɑɕ ɔ ɛɚɐɜɚɝɞɖɚɎ ɚɍɚɑɏɚ ɛɚɗɌ, əɚ 

ɘɚɏɟɞ ɚɍɜɌɓɚɎɧɎɌɞɨɝɫ ɐɚ 30 ɗɑɞ. Ȯ ɗɔɢɑɎɧɡ ɖɚ-

ɝɞɫɡ ɗɚɖɌɗɔɓɟɪɞɝɫ ɚɍɧɣəɚ əɌ əɔɒəɑɕ ɣɑɗɪɝɞɔ.  

ȼɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔ ɓɚəɌ ɛɚɜɌɒɑəɔɫ ɚɞɚɍ-

ɜɌɒɌɑɞɝɫ  Ɏ  Ɏɔɐɑ  ɘəɚɒɑɝɞɎɑəəɧɡ  ɖɔɝɞɚɛɚɐɚɍ- 

 

ȼɔɝ. 23 (Fig. 23) 

ȼɔɝ. 23.  ȮəɟɞɜɔɜɚɞɚɎɌɫ ɜɑəɞɏɑəɚɏɜɌɘɘɌ əɔɒ-

əɑɕ ɣɑɗɪɝɞɔ Ɏ ɌɖɝɔɌɗɨəɚɕ ɛɜɚɑɖɢɔɔ 

ȻɑɜɔɚɝɞɌɗɨəɧɑ ɚɝɞɑɚɘɧ (ɩɖɓɚɝɞɚɓɧ) Ɏ ɝɔɘɘɑɞɜɔɣ-

əɧɡ ɚɞɐɑɗɌɡ əɌ Ɏəɟɞɜɑəəɑɕ ɛɚɎɑɜɡəɚɝɞɔ ɣɑɗɪɝɞɔ.  

Fig. 23. Intraoral radiograph of the mandible in 

axial projection.  

Periosteal osteomas (exostoses) in symmetrical parts 

on the inner surface of the jaw.  
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əɧɡ ɚɣɌɏɚɎ ɛɜɚɝɎɑɞɗɑəɔɫ ɝ ɚɞɣɑɞɗɔɎɧɘɔ ɖɚəɞɟ-

ɜɌɘɔ. ȰɚɝɞɔɏɌɫ ɓəɌɣɔɞɑɗɨəɧɡ ɜɌɓɘɑɜɚɎ, ɚɛɟ-

ɡɚɗɨ ɔɝɞɚəɣɌɑɞ ɔ Ɏ ɜɌɓɗɔɣəɚɕ ɝɞɑɛɑəɔ ɐɑɠɚɜ-

ɘɔɜɟɑɞ ɖɚəɞɟɜ ɖɚɜɞɔɖɌɗɨəɧɡ ɛɗɌɝɞɔə ɣɑɗɪɝɞɑɕ 

(ɜɔɝ. 28 Ɍ, ɍ). ȰɑɝɘɚɛɗɌɝɞɔɣɑɝɖɔɑ ɠɔɍɜɚɘɧ 

ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔ ɝɡɚɐəɧ Ɏ ɚɝəɚɎəɚɘ ɝ Ɍɘɑ-

ɗɚɍɗɌɝɞɚɘɌɘɔ, ɚɝɞɑɚɖɗɌɝɞɚɘɌɘɔ, ɘɔɖɝɚɘɌɘɔ, 

ɏɑɘɌəɏɔɚɘɌɘɔ ɣɑɗɪɝɞɑɕ. 

 ȹɑɎɜɔɗɑɘɘɚɘɧ (əɑɕɜɚɗɑɘɘɚɘɧ) ɞɌɖɒɑ 

ɚɞəɚɝɫɞɝɫ ɖ ɜɑɐɖɔɘ əɚɎɚɚɍɜɌɓɚɎɌəɔɫɘ ɣɑɗɪ-

ɝɞɑɕ. Ⱥɛɟɡɚɗɔ ɜɌɓɎɔɎɌɪɞɝɫ ɔɓ ɤɎɌəɚɎɝɖɚɕ ɚɍɚ-

ɗɚɣɖɔ Ɏ ɣɑɗɪɝɞɫɡ ɔ ɗɚɖɌɗɔɓɟɪɞɝɫ ɛɚ ɡɚɐɟ ɜɌɝ-

ɛɚɗɚɒɑəɔɫ əɑɜɎəɧɡ ɝɞɎɚɗɚɎ. ȺɍɜɌɓɟɪɞɝɫ ɣɌɥɑ 

ɟ ɗɔɢ ɓɜɑɗɚɏɚ ɎɚɓɜɌɝɞɌ ɚɍɚɑɏɚ ɛɚɗɌ, ɛɜɑɔɘɟɥɑ-

ɝɞɎɑəəɚ Ɏ əɔɒəɑɕ ɣɑɗɪɝɞɔ. 

ȼɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔ ɚɛɟɡɚɗɨ ɛɜɚɫɎɗɫɑɞɝɫ 

ɜɌɝɤɔɜɑəɔɑɘ ɛɜɚɝɎɑɞɌ əɔɒəɑɣɑɗɪɝɞəɚɏɚ ɖɌəɌ-

ɗɌ ɔ ɑɏɚ ɚɞɎɑɜɝɞɔɕ ɝ ɝɚɡɜɌəɑəɔɑɘ ɚɞɣɑɞɗɔɎɧɡ 

ɖɚəɞɟɜɚɎ ɚɎɌɗɨəɚɕ ɔɗɔ ɚɖɜɟɏɗɚɕ ɠɚɜɘɧ. Ȯ ɚɍ-

ɗɌɝɞɔ ɎɑɞɎɔ ɣɑɗɪɝɞɔ ɚɛɟɡɚɗɨ Ɏɧɏɗɫɐɔɞ ɖɌɖ Ɏɚ-

ɜɚəɖɚɚɍɜɌɓəɚɑ ɜɌɝɤɔɜɑəɔɑ ɚɞɎɑɜɝɞɔɫ əɔɒəɑ-

ɣɑɗɪɝɞəɚɏɚ ɖɌəɌɗɌ (ɜɔɝ. 29). Ȼɜɔ ɐɌɗɨəɑɕɤɑɘ 

ɜɚɝɞɑ ɚɛɟɡɚɗɔ ɛɜɚɔɝɡɚɐɔɞ ɔɝɣɑɓəɚɎɑəɔɑ ɖɚəɞɟ-

ɜɚɎ  ɝɞɑəɚɖ  əɔɒəɑɣɑɗɪɝɞəɚɏɚ  ɖɌəɌɗɌ.  ȹɑɎɜɔ- 

 

ȼɔɝ. 24 (Fig. 24) 

 

ȼɔɝ. 25 (Fig. 25) 

ȼɔɝ. 24.    ȺɜɞɚɛɌəɞɚɘɚɏɜɌɘɘɌ. 

ɀɔɍɜɚɘɌ Ɏ ɚɍɗɌɝɞɔ ɟɏɗɌ əɔɒəɑɕ ɣɑɗɪɝɞɔ ɝɗɑɎɌ. 

Fig. 24.    Orthopantomogram . 

Fibroma  of the  mandibular angle on t he left.  

ȼɔɝ. 25.    ȺɜɞɚɛɌəɞɚɘɚɏɜɌɘɘɌ (ɠɜɌɏɘɑəɞ). 

ȺɝɞɑɚɡɚəɐɜɚɘɌ ɎɑɞɎɔ ɔ ɚɞɜɚɝɞɖɚɎ əɔɒəɑɕ ɣɑɗɪɝɞɔ 

ɝɛɜɌɎɌ.  

Fig. 25.    Orthopantomogram (fra gment).  

Osteochondroma branch and processes of the mandible 

on the right.  

 

ȼɔɝ. 26 (Fig. 26) 

 

ȼɔɝ. 27 (Fig. 27) 

ȼɔɝ. 26.    ȺɜɞɚɛɌəɞɚɘɚɏɜɌɘɘɌ (ɠɜɌɏɘɑəɞ). 

Ⱥɝɞɑɚɔɐ-ɚɝɞɑɚɘɌ Ɏ əɔɒəɑɕ ɣɑɗɪɝɞɔ ɝɗɑɎɌ.  

Fig. 26.    Orthopantomogram (fra gment).  

Osteoid -osteoma in the lower jaw on the left.  

ȼɔɝ. 27.     ȮəɑɜɚɞɚɎɌɫ ɜɑəɞɏɑəɚɏɜɌɘɘɌ əɔɒəɑɕ 

ɣɑɗɪɝɞɔ ɝɗɑɎɌ Ɏ ɍɚɖɚɎɚɕ ɛɜɚɑɖɢɔɔ. 

ȮəɟɞɜɔɖɚɝɞəɌɫ ɏɑɘɌəɏɔɚɘɌ. 

Fig. 27.     Extraoral radiogram of the mandible on 

the left in the lateral projection.  

Intraosseous hemangioma.  
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ɗɑɘɘɚɘɧ ɝɗɑɐɟɑɞ ɐɔɠɠɑɜɑəɢɔɜɚɎɌɞɨ ɝ ɌəɌɞɚ-

ɘɔɣɑɝɖɔɘɔ ɚɝɚɍɑəəɚɝɞɫɘɔ əɔɒəɑɣɑɗɪɝɞəɚɏɚ 

ɖɌəɌɗɌ, Ɍ ɛɜɔ ɐɚɝɞɔɒɑəɔɔ ɓəɌɣɔɞɑɗɨəɧɡ ɜɌɓɘɑ- 

ɜɚɎ ð ɝ ɖɔɝɞɌɘɔ ɔ ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɧɘɔ ɚɛɟɡɚ-

ɗɫɘɔ, ɔɘɑɪɥɔɘɔ Ɏɔɐ ɛɚɗɚɝɞəɚɏɚ ɚɍɜɌɓɚɎɌəɔɫ. 

ȶɌɖ ɝɗɑɐɟɑɞ ɔɓ ɝɖɌɓɌəəɚɏɚ Ɏɧɤɑ, ɟ ɍɚɗɨ-

ɤɔəɝɞɎɌ ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɧɡ ɚɛɟɡɚɗɑɕ ɣɑɗɪɝɞɑɕ 

ɛɌɞɚɏəɚɘɚəɔɣəɧɑ ɜɑəɞɏɑəɚɝɖɔɌɗɚɏɔɣɑɝɖɔɑ ɛɜɔ-

ɓəɌɖɔ ɚɞɝɟɞɝɞɎɟɪɞ. Ȼɚɩɞɚɘɟ əɑ ɛɜɑɐɝɞɌɎɗɫɑɞɝɫ 

Ɏɚɓɘɚɒəɧɘ ɛɜɚɎɑɝɞɔ ɛɜɑɢɔɓɔɚəəɟɪ ɐɔɠɠɑ-

ɜɑəɢɔɌɗɨəɟɪ ɐɔɌɏəɚɝɞɔɖɟ ɘɑɒɐɟ ɩɞɔɘɔ əɚɎɚ-

ɚɍɜɌɓɚɎɌəɔɫɘɔ ɍɑɓ ɛɌɞɚɘɚɜɠɚɗɚɏɔɣɑɝɖɚɏɚ ɔɝ-

ɝɗɑɐɚɎɌəɔɫ, ɣɌɝɞɚ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɔɘɘɟəɚɏɔ-

ɝɞɚɡɔɘɔɣɑɝɖɚɏɚ ɌəɌɗɔɓɌ.   

Ȼɜɔ ɛɑɜɎɔɣəɚɘ ɎɧɫɎɗɑəɔɔ ɚɛɟɡɚɗɑɕ ɣɑ-

ɗɪɝɞɑɕ ɚɜɞɚɛɌəɞɚɘɚɏɜɌɠɔɫ ɔɘɑɑɞ ɛɜɑɔɘɟɥɑ-

ɝɞɎɚ ɛɑɜɑɐ ɐɜɟɏɔɘɔ ɜɌɝɛɜɚɝɞɜɌəɑəəɧɘɔ ɜɑəɞ-

ɏɑəɚɗɚɏɔɣɑɝɖɔɘɔ ɘɑɞɚɐɔɖɌɘɔ ɍɗɌɏɚɐɌɜɫ ɤɔɜɚɞɑ 

ɚɍɓɚɜɌ ɓɟɍɚɣɑɗɪɝɞəɚɕ ɝɔɝɞɑɘɧ. Ȱɗɫ ɗɟɣɤɑɕ Ɏɔ-

ɓɟɌɗɔɓɌɢɔɔ ɝɚɝɞɚɫəɔɫ ɖɚɜəɑɕ ɔ ɚɖɚɗɚɖɚɜəɑɎɧɡ 

ɞɖɌəɑɕ ɓɟɍɚɎ, əɌɡɚɐɫɥɔɡɝɫ Ɏ ɛɌɞɚɗɚɏɔɣɑɝɖɚɕ 

ɓɚəɑ, ɐɚɛɚɗəɔɞɑɗɨəɚ ɛɜɔɘɑəɫɑɞɝɫ Ɏəɟɞɜɔɜɚɞɚ-

ɎɌɫ ɛɑɜɔɌɛɔɖɌɗɨəɌɫ ɜɑəɞɏɑəɚɏɜɌɠɔɫ. ȹɌ ɚɜɞɚ-

ɛɌəɞɚɘɚɏɜɌɘɘɌɡ ɚɍɦɑɖɞɔɎəɚ ɚɞɚɍɜɌɒɌɑɞɝɫ ɘɑ-

ɝɞɚəɌɡɚɒɐɑəɔɑ ɛɌɞɚɗɚɏɔɣɑɝɖɚɕ ɓɚəɧ, ɑɑ ɝɚɚɞ-

əɚɤɑəɔɑ ɝ ɌəɌɞɚɘɔɣɑɝɖɔɘɔ ɐɑɞɌɗɫɘɔ. ȺɐəɌɖɚ 

ɛɜɔ əɑɚɐɔəɌɖɚɎɚɕ ɏɗɟɍɔəɑ ɛɚɜɌɒɑəɔɫ ɚɐəɚɕ 

ɔɗɔ ɚɍɑɔɡ ɖɚɜɞɔɖɌɗɨəɧɡ ɛɗɌɝɞɔə Ɏ ɜɌɓəɧɡ ɚɞ-

 

ȼɔɝ. 28 Ɍ (Fig. 28 Ɍ) 

 

ȼɔɝ. 28 ɍ (Fig. 28 b)  

ȼɔɝ. 28. ɀɜɌɏɘɑəɞɧ ɚɜɞɚɛɌəɞɚɘɚɏɜɌɘɘɧ (Ɍ) ɔ ɞɑɗɑɜɑəɞɏɑəɚɏɜɌɘɘɧ ɣɑɜɑɛɌ Ɏ ɛɜɫɘɚɕ ɛɜɚɑɖɢɔɔ 

(ɍ). 

ȰɑɝɘɚɛɗɌɝɞɔɣɑɝɖɌɫ ɠɔɍɜɚɘɌ ɞɑɗɌ ɔ ɎɑɞɎɔ əɔɒəɑɕ ɣɑɗɪɝɞɔ ɝɛɜɌɎɌ. 

Fig. 28.    Fragments of orthopantomogram (a) and teleroentgenogram of the skull in direct projection 

(b).  

Desmoplastic fibroma of the body and branches of the mandible on the right.  

 

ȼɔɝ. 29 (Fig. 29) 

ȼɔɝ. 29.    ȺɜɞɚɛɌəɞɚɘɚɏɜɌɘɘɌ. 

ȹɑɎɜɔɗɑɘɘɚɘɌ ɎɑɞɎɔ əɔɒəɑɕ ɣɑɗɪɝɞɔ ɝɛɜɌɎɌ. 

Fig. 29.    Orthopantomogram . 

Neurilemmoma of the mandible branch on the right.  
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ɐɑɗɌɡ əɚɎɚɚɍɜɌɓɚɎɌəɔɫ ɞɑəɨ ɚɛɟɡɚɗɔ ɛɜɔɚɍɜɑ-

ɞɌɑɞ ɛɫɞəɔɝɞɧɕ ɜɔɝɟəɚɖ, ɣɞɚ ɝɚɓɐɌɑɞ ɗɚɒəɟɪ 

ɖɌɜɞɔəɟ əɑɝɖɚɗɨɖɔɡ ɛɚɗɚɝɞɑɕ, ɜɌɓɐɑɗɑəəɧɡ 

ɘɑɒɐɟ ɝɚɍɚɕ ɖɚɝɞəɧɘɔ ɛɑɜɑɏɚɜɚɐɖɌɘɔ. Ƚəɔɒɑ-

əɔɑ ɔəɞɑəɝɔɎəɚɝɞɔ, ɣɬɞɖɚɝɞɔ ɔ ɜɚɎəɚɝɞɔ ɖɚə-

ɞɟɜɚɎ ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ ɚɍɜɌɓɚɎɌəɔɕ ɘɚɒɑɞ ɍɧɞɨ 

ɎɧɓɎɌəɚ ɚɝɚɍɑəəɚɝɞɫɘɔ ɝɦɬɘɖɔ, Ɏ ɞɚɘ ɣɔɝɗɑ 

əɑɛɚɗəɧɘ ɛɚɛɌɐɌəɔɑɘ Ɏ ɚɜɞɚɛɌəɞɚɘɚɏɜɌɠɔɣɑ-

ɝɖɔɕ ɝɜɑɓ ɓɚəɧ ɔəɞɑɜɑɝɌ. Ⱥɛɟɡɚɗɔ əɌ Ɏɑɜɡəɑɕ 

ɣɑɗɪɝɞɔ ɚɞɚɍɜɌɒɌɪɞɝɫ əɑ ɞɌɖ ɚɞɣɑɞɗɔɎɚ, ɖɌɖ əɌ 

əɔɒəɑɕ ɣɑɗɪɝɞɔ. ɉɞɚ ɝɎɫɓɌəɚ ɝ ɘɑəɨɤɑɕ ɛɗɚɞ-

əɚɝɞɨɪ ɝɞɜɟɖɞɟɜɧ Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ ɔ ɣɌɝɞɚɕ 

ɝɟɘɘɌɢɔɑɕ ɔɓɚɍɜɌɒɑəɔɫ ɚɛɟɡɚɗɔ ɝ ɞɑəɫɘɔ ɝɞɑ-

əɚɖ ɔ ɛɚɗɚɝɞɔ Ɏɑɜɡəɑɣɑɗɪɝɞəɧɡ ɛɌɓɟɡ ɔ əɚɝɌ. 

Ȼɚ ɚɜɞɚɛɌəɞɚɘɚɏɜɌɘɘɌɘ ɚɍɧɣəɚ əɑɎɚɓɘɚɒəɚ 

ɚɛɜɑɐɑɗɔɞɨ, əɌɡɚɐɔɞɝɫ ɗɔ ɌəɌɞɚɘɔɣɑɝɖɚɑ ɚɍɜɌ-

ɓɚɎɌəɔɑ Ɏ ɝɌɘɚɕ ɛɌɞɚɗɚɏɔɣɑɝɖɚɕ ɓɚəɑ ɔɗɔ ɞɚɗɨ-

ɖɚ ɛɜɚɑɢɔɜɟɑɞɝɫ əɌ ɑɬ ɠɚəɑ. ȹɑ ɛɜɑɐɝɞɌɎɗɫɑɞɝɫ 

Ɏɚɓɘɚɒəɧɘ ɎɧɫɎɔɞɨ ɝɞɑɛɑəɨ ɐɑɝɞɜɟɖɢɔɛɔ 

əɌɜɟɒəɚɕ ɔ Ɏəɟɞɜɑəəɑɕ ɖɚɜɞɔɖɌɗɨəɧɡ ɛɗɌɝɞɔə 

ɣɑɗɪɝɞɑɕ.  

Ȼɜɔ ɚɞɝɟɞɝɞɎɔɔ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌ-

ɠɔɔ (ȶȾ) Ɏ ɐɚɛɚɗəɑəɔɑ ɖ ɚɜɞɚɛɌəɞɚɘɚɏɜɌɠɔɔ ɝ 

ɢɑɗɨɪ ɜɌɓɐɑɗɨəɚɏɚ ɚɞɚɍɜɌɒɑəɔɫ ɖɚɜɞɔɖɌɗɨəɧɡ 

ɛɗɌɝɞɔə əɔɒəɑɕ ɣɑɗɪɝɞɔ Ɏɧɛɚɗəɫɑɞɝɫ ɜɑəɞɏɑ-

əɚɏɜɌɠɔɫ ɣɑɜɑɛɌ Ɏ ɗɚɍəɚ-əɚɝɚɎɚɕ ɛɜɚɑɖɢɔɔ ɔ 

(ɔɗɔ) əɔɒəɑɕ ɣɑɗɪɝɞɔ Ɏ ɌɖɝɔɌɗɨəɚɕ ɛɜɚɑɖɢɔɔ, 

ɗɔɍɚ ɐɗɫ Ɏɑɜɡəɑɕ ɔ əɔɒəɑɕ ɣɑɗɪɝɞɑɕ ɛɜɔɘɑəɫ-

ɑɞɝɫ ɞɚɘɚɏɜɌɠɔɫ Ɏ ɞɜɌəɝɎɑɜɓɌɗɨəɚɕ ɛɜɚɑɖɢɔɔ 

ɛɚ ɝɛɑɢɔɌɗɨəɚɕ ɛɜɚɏɜɌɘɘɑ əɌ ɚɜɞɚɛɌəɞɚɘɚɏɜɌ-

ɠɌɡ. ȰɔɌɏəɚɝɞɔɖɌ əɚɎɚɚɍɜɌɓɚɎɌəɔɕ, ɜɌɝɛɜɚ-

ɝɞɜɌəɫɪɥɔɡɝɫ əɌ ɚɍɗɌɝɞɨ Ɏɑɜɡəɑɣɑɗɪɝɞəɧɡ ɛɌ-

ɓɟɡ, ɛɜɚɎɚɐɔɞɝɫ ɛɚ ɛɌəɚɜɌɘəɧɘ ɔɗɔ ɗɔəɑɕəɧɘ 

ɓɚəɚɏɜɌɘɘɌɘ ɝɜɑɐəɑɕ ɓɚəɧ ɖɚɝɞɑɕ ɗɔɢɌ, ɎɚɎɗɑ-

ɣɑəɔɑ Ɏ ɚɛɟɡɚɗɑɎɧɕ ɛɜɚɢɑɝɝ ɩɗɑɘɑəɞɚɎ ȮȹɃȽ 

ɎɧɫɎɗɫɑɞɝɫ ɛɚ ɞɚɘɚɏɜɌɘɘɌɘ ɔɗɔ ɓɚəɚɏɜɌɘɘɌɘ 

ɝɟɝɞɌɎɚɎ. ȺɐəɌɖɚ ɔɝɛɚɗɨɓɚɎɌəɔɑ ɛɑɜɑɣɔɝɗɑəəɧɡ 

Ɏɧɤɑ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɡ ɘɑɞɚɐɔɖ əɑ ɎɝɑɏɐɌ 

ɐɌɑɞ Ɏɚɓɘɚɒəɚɝɞɨ ɎɔɓɟɌɗɔɓɔɜɚɎɌɞɨ ɚɛɟɡɚɗɔ əɑ-

ɍɚɗɨɤɔɡ ɜɌɓɘɑɜɚɎ ɔɗɔ ɝɚɝɞɌɎɔɞɨ ɚɍɦɑɖɞɔɎəɚɑ 

ɛɜɑɐɝɞɌɎɗɑəɔɑ ɚ ɜɌɝɛɜɚɝɞɜɌəɑəəɚɝɞɔ ɛɌɞɚɗɚɏɔ-

ɣɑɝɖɚɕ ɓɚəɧ, ɚɝɚɍɑəəɚ ɛɜɔ əɚɎɚɚɍɜɌɓɚɎɌəɔɫɡ 

ɖɚɝɞɑɕ ɝɜɑɐəɑɕ ɓɚəɧ ɗɔɢɌ ɔ ɚɖɚɗɚəɚɝɚɎɧɡ ɛɌ-

ɓɟɡ. ȶɜɚɘɑ ɞɚɏɚ, ɛɜɔ ɔɝɝɗɑɐɚɎɌəɔɔ Ɏ ɐɔəɌɘɔɖɑ 

ɎɚɝɛɜɚɔɓɎɑɝɞɔ ɖɌɒɐɟɪ ɔɓ ɩɞɔɡ ɘɑɞɚɐɔɖ Ɏ ɔɐɑə-

ɞɔɣəɧɡ ɟɝɗɚɎɔɫɡ ɣɌɝɞɚ əɑ ɟɐɌɑɞɝɫ.  

ȻɜɑɔɘɟɥɑɝɞɎɚ ȶȾ (ȸȽȶȾ, ȶȷȶȾ) ɛɑɜɑɐ 

ɐɜɟɏɔɘɔ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɘɔ ɘɑɞɚɐɔɖɌɘɔ ɓɌ-

ɖɗɪɣɌɑɞɝɫ Ɏ ɛɜɑɐɚɝɞɌɎɗɑəɔɔ ɔɝɣɑɜɛɧɎɌɪɥɑɕ 

ɔəɠɚɜɘɌɢɔɔ ɚ ɗɚɖɌɗɔɓɌɢɔɔ ɚɛɟɡɚɗɑɎɚɏɚ ɛɜɚ-

ɢɑɝɝɌ Ɏ ɣɑɗɪɝɞəɚ-ɗɔɢɑɎɚɕ ɚɍɗɌɝɞɔ, ɝɚɝɞɚɫəɔɔ 

ɖɚɝɞəɚɕ ɞɖɌəɔ ɔ ɌəɌɞɚɘɔɣɑɝɖɔɡ ɚɍɜɌɓɚɎɌəɔɕ Ɏ 

ɓɚəɑ ɛɚɜɌɒɑəɔɫ. Ƚ ɛɚɘɚɥɨɪ ȸȽȶȾ Ɏɚɓɘɚɒəɚ 

ɚɍɦɑɖɞɔɎəɚ ɚɢɑəɔɞɨ ɛɗɚɞəɚɝɞəɧɑ ɡɌɜɌɖɞɑɜɔ-

ɝɞɔɖɔ ɚɣɌɏɌ ɛɚɜɌɒɑəɔɫ, ɐɔɠɠɑɜɑəɢɔɜɚɎɌɞɨ 

ɏɜɌəɟɗɫɢɔɚəəɧɑ ɔɗɔ ɚɛɟɡɚɗɑɎɧɑ ɞɖɌəɔ ɚɞ ɖɔ-

ɝɞɚɓəɚɏɚ ɝɚɐɑɜɒɔɘɚɏɚ, ɚɍɦɑɖɞɔɎəɚ ɔɓɟɣɔɞɨ ɐɔ-

əɌɘɔɖɟ ɎɚɝɝɞɌəɚɎɗɑəɔɫ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɕ 

ɖɚɝɞəɚɕ ɛɚɗɚɝɞɔ. ȼɌəəɫɫ ɐɔɌɏəɚɝɞɔɖɌ əɚɎɚɚɍ-

ɜɌɓɚɎɌəɔɕ, ɚɝɚɍɑəəɚ əɔɒəɑɣɑɗɪɝɞəɚɏɚ ɔ əɚɝɚ-

əɬɍəɚɏɚ ɖɌəɌɗɚɎ, ɞɎɑɜɐɚɏɚ əɬɍɌ, ɓɌɐəɔɡ ɚɞɐɑɗɚɎ 

ɝɞɑəɚɖ Ɏɑɜɡəɑɣɑɗɪɝɞəɧɡ ɛɌɓɟɡ ɘɚɒɑɞ ɍɧɞɨ 

ɚɝɟɥɑɝɞɎɗɑəɌ ɞɚɗɨɖɚ ɝ ɛɚɘɚɥɨɪ ȶȾ.  

ȾɌɖɔɘ ɚɍɜɌɓɚɘ ɜɑəɞɏɑəɚɎɝɖɌɫ ɖɌɜɞɔəɌ 

ɍɚɗɨɤɔəɝɞɎɌ ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɧɡ əɚɎɚɚɍɜɌɓɚ-

ɎɌəɔɕ ɣɑɗɪɝɞɑɕ ɘɚɒɑɞ əɑ ɔɘɑɞɨ ɚɞɗɔɣɔɞɑɗɨəɧɡ 

ɚɝɚɍɑəəɚɝɞɑɕ ɘɑɒɐɟ ɝɚɍɚɕ ɔ ɝ ɜɑəɞɏɑəɚɎɝɖɔɘɔ 

ɛɜɚɫɎɗɑəɔɫɘɔ ɖɔɝɞ ɣɑɗɪɝɞɑɕ. Ȯ ɞɌɖɔɡ ɝɗɟɣɌɫɡ 

ɎɑɜɔɠɔɖɌɢɔɫ ɚɛɟɡɚɗɔ ɚɝɟɥɑɝɞɎɗɫɑɞɝɫ əɌ ɚɝəɚ-

ɎɌəɔɔ ɛɌɞɚɘɚɜɠɚɗɚɏɔɣɑɝɖɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ. 

ȰɔɌɏəɚɝɞɔɖɟ əɚɎɚɚɍɜɌɓɚɎɌəɔɕ ɣɑɗɪɝɞɑɕ ɝ ɛɚ-

ɘɚɥɨɪ ɚɜɞɚɛɌəɞɚɘɚɏɜɌɠɔɔ ɔ ɐɜɟɏɔɡ ɜɌɝɛɜɚ-

ɝɞɜɌəɑəəɧɡ əɌ ɛɜɌɖɞɔɖɑ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɡ 

ɘɑɞɚɐɔɖ ɢɑɗɑɝɚɚɍɜɌɓəɚ ɛɜɚɎɚɐɔɞɨ ɝ ɟɣɑɞɚɘ ɏɜɌ-

əɔɢ ɔɡ ɔəɠɚɜɘɌɞɔɎəɚɝɞɔ. ȶɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚ-

ɏɜɌɠɔɫ ɫɎɗɫɑɞɝɫ əɌɔɍɚɗɑɑ ɚɍɦɑɖɞɔɎəɚɕ ɘɑɞɚɐɔ-

ɖɚɕ ɜɌəəɑɏɚ ɎɧɫɎɗɑəɔɫ ɚɛɟɡɚɗɑɎɚɏɚ ɛɜɚɢɑɝɝɌ ɔ 

ɚɛɜɑɐɑɗɑəɔɫ ɑɏɚ ɜɌɝɛɜɚɝɞɜɌəɑəəɚɝɞɔ Ɏ ɗɔɢɑɎɧɡ 

ɖɚɝɞɫɡ.
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ɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. Ⱥɢɑəɔɞɨ Ɍɞɜɚɠɔɣɑɝɖɔɕ ɛɜɚɢɑɝɝ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɛɜɔ ɛɜɚ-

ɏɜɑɝɝɔɜɟɪɥɑɘ əɌɐɦɫɐɑɜəɚɘ ɛɌɜɌɗɔɣɑ ɛɚ ɐɌəəɧɘ ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɚɕ 

ɘɚɜɠɚɘɑɞɜɔɔ ɔ ɎɧɫɎɔɞɨ əɌɔɍɚɗɑɑ ɝɛɑɢɔɠɔɣɑɝɖɔɑ ɚɍɗɌɝɞɔ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ 

ɐɗɫ ɛɚɎɧɤɑəɔɫ ɞɚɣəɚɝɞɔ ɐɔɌɏəɚɝɞɔɖɔ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. ȻɜɚɌəɌɗɔɓɔɜɚɎɌəɧ ɜɑɓɟɗɨɞɌɞɧ ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɚɕ 

ɘɚɜɠɚɘɑɞɜɔɔ ɛɌɢɔɑəɞɚɎ ɝ ɛɚɘɚɥɨɪ ɛɚɝɞɛɜɚɢɑɝɝɔəɏɚɎɚɕ ɚɍɜɌɍɚɞɖɔ əɌɞɔɎəɧɡ ȸȼ-

ɔɓɚɍɜɌɒɑəɔɕ əɌ ɛɜɚɏɜɌɘɘəɚɘ ɚɍɑɝɛɑɣɑəɔɔ Freesurfer. ȺɍɝɗɑɐɚɎɌəɚ 26 ɛɌɢɔɑəɞɚɎ ɝ 

ɛɜɚɏɜɑɝɝɔɜɟɪɥɔɘ əɌɐɦɫɐɑɜəɧɘ ɛɌɜɌɗɔɣɚɘ. Ȯ ɖɌɣɑɝɞɎɑ ɖɚəɞɜɚɗɨəɚɕ ɏɜɟɛɛɧ ɍɧɗɔ ɚɍ-

ɝɗɑɐɚɎɌəɧ ɛɌɢɔɑəɞɧ ɍɑɓ ɌɖɞɟɌɗɨəɚɕ əɑɎɜɚɗɚɏɔɣɑɝɖɚɕ ɛɌɞɚɗɚɏɔɔ ɝɚɚɞɎɑɞɝɞɎɟɪɥɑɏɚ Ɏɚɓ-

ɜɌɝɞɌ.  

ȼɑɓɟɗɨɞɌɞɧ. Ȭɞɜɚɠɔɣɑɝɖɔɕ ɛɜɚɢɑɝɝ ɜɌɝɛɜɑɐɑɗɑə ɖɌɖ Ɏ ɝɞɜɟɖɞɟɜɌɡ ɝɞɎɚɗɌ ɔ ɛɚɐ-

ɖɚɜɖɚɎɧɡ ɏɌəɏɗɔɑɎ (əɌɔɍɚɗɑɑ ɎɧɜɌɒɑəɚ ɟɘɑəɨɤɑəɔɑ ɚɍɦɑɘɚɎ ɍɗɑɐəɚɏɚ ɤɌɜɌ ɝ ɚɍɑɔɡ 

ɝɞɚɜɚə ɔ ɚɍɦɑɘɌ ɝɞɎɚɗɌ, ɣɞɚ ɚɞɜɌɒɌɗɚɝɨ Ɏ ɟɎɑɗɔɣɑəɔɔ ɚɍɦɑɘɌ IV ɒɑɗɟɐɚɣɖɌ), ɞɌɖ ɔ Ɏ ɖɚ-

ɜɑ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ (ɢɑəɞɜɌɗɨəɚɕ ɣɌɝɞɔ ɘɚɓɚɗɔɝɞɚɏɚ ɞɑɗɌ, ɚɛɑɜɖɟɗɫɜəɚɕ ɣɌɝɞɔ əɔɒəɑɕ 

ɗɚɍəɚɕ ɔɓɎɔɗɔəɧ, ɠɟɓɔɠɚɜɘəɚɕ ɔɓɎɔɗɔəɧ ɔ ɓɌɞɧɗɚɣəɚɕ ɖɚɜɧ) ɛɜɔ ɛɜɚɏɜɑɝɝɔɜɟɪɥɑɘ 

əɌɐɦɫɐɑɜəɚɘ ɛɌɜɌɗɔɣɑ. 

Ⱥɍɝɟɒɐɑəɔɑ. ȼɑɓɟɗɨɞɌɞɧ ɛɜɚɎɑɐɑəəɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɖɚɜɜɑɗɔɜɟɪɞ ɝ ɐɌəəɧɘɔ, 

ɛɚɗɟɣɑəəɧɘɔ ɜɌəɑɑ, ɛɜɔ ɩɞɚɘ ɐɚɛɚɗəɫɪɞ əɚɎɧɘɔ ɐɌəəɧɘɔ ɚ ɍɚɗɑɑ ɤɔɜɚɖɚɘ ɎɚɎɗɑɣɑ-

əɔɔ ɖɚɜɧ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ Ɏ əɑɕɜɚɐɑɏɑəɑɜɌɞɔɎəɧɕ ɛɜɚɢɑɝɝ. ȺɛɟɍɗɔɖɚɎɌəəɧɑ ɜɌəɑɑ ɜɑ-

ɓɟɗɨɞɌɞɧ ɝɎɔɐɑɞɑɗɨɝɞɎɟɪɞ ɚɍ Ɍɞɜɚɠɔɔ ɝɞɜɟɖɞɟɜ ɝɞɎɚɗɌ, ɛɚɐɖɚɜɖɚɎɧɡ ɏɌəɏɗɔɑɎ, ɗɚɍəɧɡ 

ɔ ɞɑɘɑəəɧɡ ɐɚɗɑɕ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ.  

ȮɧɎɚɐɧ. ȸɑɞɚɐɔɖɔ ɛɚɝɞɛɜɚɢɑɝɝɔəɏɚɎɚɕ ɚɍɜɌɍɚɞɖɔ ɐɌəəɧɡ ȸȼ-ɘɚɜɠɚɘɑɞɜɔɔ 

ɛɚɓɎɚɗɫɪɞ ɔəɝɞɜɟɘɑəɞɌɗɨəɚ ɛɚɐɞɎɑɜɐɔɞɨ ɖɗɔəɔɣɑɝɖɔɕ ɐɔɌɏəɚɓ, Ɍ ɞɌɖɒɑ ɟɞɚɣəɔɞɨ ɛɌɞɚ-

ɏɑəɑɓ əɑɎɜɚɗɚɏɔɣɑɝɖɔɡ ɝɔəɐɜɚɘɚɎ, əɌɍɗɪɐɌɪɥɔɡɝɫ ɛɜɔ ɛɜɚɏɜɑɝɝɔɜɟɪɥɑɘ əɌɐɦɫɐɑɜ-

əɚɘ ɛɌɜɌɗɔɣɑ. 
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FEATURES OF THE ATROPHIC PROCESS IN PROGRESSIVE SUPRANUCLEAR  

PARALYSIS ACCORDING TO MAGNETIC RESONANCE MORPHOMETRY 

 

Iskhakova E.V. 1, Lepekhina A. S.1, Batozhargalova Ya.B. 2, Komlichenko E. E.2,  

Fokin V.A.1, Trufanov A. G.3, Yurin A.A.3, Potemkina E.G. 4 
 

urpose.  To assess the atrophic process of the brain in progressive su pr anuclear 

palsy according to magnetic resonance morphometry and identify the most specific 

areas of the brain atrophy to improve the accuracy of diagnosis.  

Materials and methods.  The results of magnetic resonance morphometry of patients 

using postprocessi ng of native MR -images on Freesurfer software were analyzed. 26 patients 

with progressive supranuclear palsy were examined. As a control group, patients without 

rel evant neurological pathology of the appropriate age were examined.  

Results.  Distribution of  the atrophic process both in the structures of the brain stem 

and in the brain cortex in the progressive supranuclear palsy.  

Discussion.  The results of the study correlate with the data obtained earlier, while 

adding new data on the broader involvement o f the cerebral cortex in the neurodegenerative 

process. Previously published results indicate atrophy of the stem structures, subcortical 

ganglia, frontal and parietal lobes of the brain.  

Summary.  Methods of postprocessing of MR morphometry data allow inst rumental 

confi rmation of the clinical diagnosis, as well as to clarify the pathogenesis of neurological 

syndromes observed in  progressive supranuclear palsy . 

  

 Keywords: magnetic resonance imaging, morphometry, Freesurfer, neurodegenerative 

diseases, prog ressive supranuclear palsy.  
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ȹɑɕɜɚɐɑɏɑəɑɜɌɞɔɎəɧɑ ɓɌɍɚɗɑɎɌ-

əɔɫ ɓɌəɔɘɌɪɞ ɓəɌɣɔɞɑɗɨəɚɑ ɘɑɝɞɚ Ɏ 

ɝɞɜɟɖɞɟɜɑ ɍɚɗɑɓəɑɕ ɢɑəɞɜɌɗɨəɚɕ 

əɑɜɎəɚɕ ɝɔɝɞɑɘɧ ɔ ɚɍɗɌɐɌɪɞ Ɏɧɝɚɖɚɕ 

ɝɚɢɔɌɗɨəɚɕ ɔ ɩɖɚəɚɘɔɣɑɝɖɚɕ ɓəɌɣɔ-

ɘɚɝɞɨɪ, ɞɌɖ ɖɌɖ Ɏ ɍɚɗɨɤɔəɝɞɎɑ ɝɗɟɣɌɑɎ ɛɜɔɎɚ-

ɐɫɞ ɖ ɔəɎɌɗɔɐəɚɝɞɔ ɍɚɗɨəɚɏɚ [2]. ȰɔɌɏəɚɝɞɔɖɌ 

əɑɕɜɚɐɑɏɑəɑɜɌɞɔɎəɧɡ ɓɌɍɚɗɑɎɌəɔɕ ɚɝəɚɎɌəɌ əɌ 

ɐɌəəɧɡ ɖɗɔəɔɣɑɝɖɚɕ ɖɌɜɞɔəɧ, Ɍ ɘɑɞɚɐɧ əɑɕɜɚ-

ɎɔɓɟɌɗɔɓɌɢɔɔ, ɔɝɛɚɗɨɓɟɑɘɧɑ Ɏ ɜɟɞɔəəɚɕ ɖɗɔəɔ-

ɣɑɝɖɚɕ ɛɜɌɖɞɔɖɑ, ɝɛɚɝɚɍəɧ ɎɧɫɎɔɞɨ ɡɌɜɌɖɞɑɜ-

əɧɑ ɔɓɘɑəɑəɔɫ ɗɔɤɨ əɌ ɜɌɓɎɑɜəɟɞɧɡ ɝɞɌɐɔɫɡ 

ɍɚɗɑɓəɔ. Ȼɜɔ ɩɞɚɘ əɌ ɜɌəəɔɡ ɝɞɌɐɔɫɡ ɓɌɍɚɗɑɎɌ-

əɔɫ əɑ ɎɝɑɏɐɌ ɟɐɌɑɞɝɫ ɟɝɞɌəɚɎɔɞɨ ɐɚɝɞɚɎɑɜəɧɕ 

ɖɗɔəɔɣɑɝɖɔɕ ɐɔɌɏəɚɓ, ɚɝɚɍɑəəɚ Ɏ ɝɗɟɣɌɑ əɚɓɚɗɚ-

ɏɔɕ, ɛɜɚɞɑɖɌɪɥɔɡ ɝɚ ɝɡɚɐəɚɕ ɖɗɔəɔɣɑɝɖɚɕ 

ɖɌɜɞɔəɚɕ. 

ȹɌɞɔɎəɌɫ ȸȼȾ ɔɘɑɑɞ ɎɌɒəɚɑ ɓəɌɣɑəɔɑ Ɏ 

ɝɚɎɜɑɘɑəəɚɕ ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɕ ɐɔɌɏəɚɝɞɔɖɑ 

ɝɔəɐɜɚɘɚɎ ɛɌɜɖɔəɝɚəɔɓɘɌ. ȳɌ ɛɚɝɗɑɐəɔɑ ɏɚɐɧ 

ɍɧɗ ɜɌɓɜɌɍɚɞɌə ɢɑɗɧɕ ɜɫɐ ɘɑɞɚɐɔɖ, ɛɚɓɎɚɗɫɪ-

ɥɔɡ ɝ ɐɚɝɞɌɞɚɣəɚ Ɏɧɝɚɖɚɕ ɞɚɣəɚɝɞɨɪ ɜɌɓɗɔɣɌɞɨ 

əɚɓɚɗɚɏɔɣɑɝɖɔɑ ɠɚɜɘɧ ɛɌɜɖɔəɝɚəɔɓɘɌ ɛɚ ɐɌə-

əɧɘ ȸȼȾ [1]. ȹɌɛɜɔɘɑɜ, ɔɓɘɑɜɑəɔɑ ɚɞəɚɤɑəɔɫ 

ɛɗɚɥɌɐɔ ɝɜɑɐəɑɏɚ ɘɚɓɏɌ ɖ ɛɗɚɥɌɐɔ ɘɚɝɞɌ əɌ 

ɝɌɏɔɞɞɌɗɨəɧɡ Ⱦ1-Ȯȴ ɔɗɔ Ⱦ2-Ȯȴ ɝɛɚɝɚɍəɚ ɓəɌɣɔ-

ɞɑɗɨəɚ ɛɚɘɚɣɨ Ɏ ɐɔɌɏəɚɝɞɔɖɑ ɛɜɚɏɜɑɝɝɔɜɟɪɥɑɏɚ 

əɌɐɦɫɐɑɜəɚɏɚ ɛɌɜɌɗɔɣɌ (ȻȹȻ). Ȯ ɝɗɟɣɌɑ ɝəɔɒɑ-

əɔɫ ɚɞəɚɤɑəɔɫ Ɏɧɤɑɟɛɚɘɫəɟɞɧɡ ɝɞɜɟɖɞɟɜ əɔ-

ɒɑ 0,21 ɐɔɌɏəɚɓ ɛɜɚɏɜɑɝɝɔɜɟɪɥɑɏɚ əɌɐɦɫɐɑɜ-

əɚɏɚ ɛɌɜɌɗɔɣɌ ɝɞɌəɚɎɔɞɝɫ əɌɔɍɚɗɑɑ Ɏɑɜɚɫɞəɧɘ, 

Ɏ ɞɚ Ɏɜɑɘɫ ɖɌɖ ɛɜɔ ɍɚɗɑɓəɔ ȻɌɜɖɔəɝɚəɌ ɩɞɚ ɚɞ-

əɚɤɑəɔɑ ɚɍɧɣəɚ əɑ ɚɛɟɝɖɌɑɞɝɫ əɔɒɑ 0,26. ȴɝ-

ɖɗɪɣɑəɔɑɘ ɔɓ ɩɞɚɏɚ ɛɜɌɎɔɗɌ ɘɚɒɑɞ ɫɎɔɞɨɝɫ 

ɝɗɟɣɌɕ ɝɚɝɟɐɔɝɞɚɏɚ ɛɌɜɖɔəɝɚəɔɓɘɌ, ɛɜɔ ɖɚɞɚ-

ɜɚɘ ɩɞɚ ɚɞəɚɤɑəɔɑ ɞɌɖɒɑ ɚɛɟɝɖɌɑɞɝɫ əɔɒɑ 

0,21. ȰɌəəɧɕ ɠɑəɚɘɑə ɚɛɔɝɧɎɌɑɞɝɫ Ɏ ɗɔɞɑɜɌ-

ɞɟɜɑ ɖɌɖ ɝɔɘɛɞɚɘ çɖɚɗɔɍɜɔè, ɔɗɔ ɝɔɘɛɞɚɘ çɖɚ-

ɜɚɗɑɎɝɖɚɏɚ ɛɔəɏɎɔəɌè, ɞɌɖ ɖɌɖ əɌ ɝɌɏɔɞɞɌɗɨəɧɡ 

ɝɜɑɓɌɡ ɝɞɎɚɗɌ ɠɚɜɘɔɜɟɑɞɝɫ ɛɚɡɚɒɌɫ ɖɌɜɞɔəɌ. 

ȺɐəɌɖɚ ɛɜɔ ɝɚɝɟɐɔɝɞɚɘ ɛɌɜɖɔəɝɚəɔɓɘɑ əɌ əɌ-

ɞɔɎəɚɕ ȸȼȾ ɞɌɖɒɑ ɍɟɐɟɞ ɎɧɫɎɗɫɞɨɝɫ ɛɜɔɓəɌɖɔ 

ɎɧɜɌɒɑəəɚɕ ɌəɏɔɚɛɌɞɔɔ, ɛɚɝɗɑɐɝɞɎɔɕ əɌɜɟɤɑ-

əɔɫ ɘɚɓɏɚɎɚɏɚ ɖɜɚɎɚɚɍɜɌɥɑəɔɫ, ɎɧɜɌɒɑəəɧɡ 

əɌɜɟɒəɚɕ ɔ Ɏəɟɞɜɑəəɑɕ ɏɔɐɜɚɢɑɠɌɗɔɕ. ȾɌɖɒɑ 

ɚɞəɚɤɑəɔɑ ɛɗɚɥɌɐɔ ɝɜɑɐəɑɏɚ ɘɚɓɏɌ ɖ ɘɚɝɞɟ 

ɓəɌɣɔɞɑɗɨəɚ ɔɓɘɑəɫɑɞɝɫ ɛɜɔ ɚɗɔɎɚɛɚəɞɚɢɑɜɑ-

ɍɑɗɗɫɜəɚɕ ɐɑɏɑəɑɜɌɢɔɔ. Ȯ ɩɞɚɘ ɝɗɟɣɌɑ, ɩɞɚ ɚɞ-
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əɚɤɑəɔɑ ɛɚɎɧɤɌɑɞɝɫ ɔ ɚɍɧɣəɚ ɛɜɑɎɧɤɌɑɞ 

ɓəɌɣɑəɔɑ 0,30. Ȱɗɫ ɛɚɎɧɤɑəɔɫ ɞɚɣəɚɝɞɔ ɐɔɌ-

ɏəɚɝɞɔɖɔ ɝɞɜɔɌɞɚəɔɏɜɌɗɨəɚɏɚ ɎɌɜɔɌəɞɌ ɘɟɗɨ-

ɞɔɝɔɝɞɑɘəɚɕ Ɍɞɜɚɠɔɔ ɔɝɛɚɗɨɓɟɪɞɝɫ Ⱦ2-Ȯȴ, əɌ 

ɖɚɞɚɜɧɡ Ɏ ɛɜɚɑɖɢɔɔ ɍɌɓɌɗɨəɧɡ ɏɌəɏɗɔɑɎ ɎɔɓɟɌ-

ɗɔɓɔɜɟɑɞɝɫ ɏɔɛɚɔəɞɑəɝɔɎəɌɫ ɛɚɗɚɝɖɌ ɛɚɐ ɏɔɛɑ-

ɜɔəɞɑəɝɔɎəɚɕ ɛɚɗɚɝɚɕ ɛɚ Ɏəɑɤəɑɘɟ ɖɜɌɪ ɝɖɚɜ-

ɗɟɛɧ. Ƚɗɑɐɟɑɞ, ɚɐəɌɖɚ, ɛɜɔəɔɘɌɞɨ Ɏɚ ɎəɔɘɌəɔɑ, 

ɣɞɚ ɛɚɐɚɍəɌɫ ȸȼ-ɖɌɜɞɔəɌ ɘɚɒɑɞ ɫɎɗɫɞɨɝɫ əɚɜ-

ɘɚɕ ɛɜɔ ɔɝɝɗɑɐɚɎɌəɔɔ əɌ ɘɌɏəɔɞəɚ-

ɜɑɓɚəɌəɝəɧɡ ɞɚɘɚɏɜɌɠɌɡ ɝ əɌɛɜɫɒɑəəɚɝɞɨɪ 

ɘɌɏəɔɞəɚɏɚ ɛɚɗɫ 3 ȾɑɝɗɌ [3]. Ȯ ɞɚ ɒɑ Ɏɜɑɘɫ, əɑ-

ɝɘɚɞɜɫ əɌ ɚɞɝɟɞɝɞɎɔɑ ɩɠɠɑɖɞɔɎəɚɕ ɞɑɜɌɛɔɔ 

ɐɗɫ ɓɌɘɑɐɗɑəɔɫ ɛɜɚɏɜɑɝɝɔɜɚɎɌəɔɫ ɍɚɗɑɓəɔ, 

ɜɌəəɫɫ ɐɔɌɏəɚɝɞɔɖɌ ɫɎɗɫɑɞɝɫ ɌɖɞɟɌɗɨəɚɕ ɓɌɐɌ-

ɣɑɕ.  

ȰɌɗɨəɑɕɤɑɑ ɛɚɎɧɤɑəɔɑ ɞɚɣəɚɝɞɔ ɐɔɠɠɑ-

ɜɑəɢɔɌɗɨəɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɝɔəɐɜɚɘɚɎ ɛɌɜɖɔə-

ɝɚəɔɓɘɌ əɑɎɚɓɘɚɒəɚ ɍɑɓ ɞɚɣəɚɏɚ ɚɛɔɝɌəɔɫ ɡɌ-

ɜɌɖɞɑɜəɧɡ ɛɌɞɞɑɜəɚɎ Ɍɞɜɚɠɔɣɑɝɖɚɏɚ ɛɜɚɢɑɝɝɌ 

ɛɜɔ ɞɌɖɔɡ ɜɌɓɗɔɣəɧɡ ɓɌɍɚɗɑɎɌəɔɫɡ, ɖɌɖ ɍɚɗɑɓəɨ 

ȻɌɜɖɔəɝɚəɌ, ɘɟɗɨɞɔɝɔɝɞɑɘəɌɫ Ɍɞɜɚɠɔɫ ɔ ɛɜɚ-

ɏɜɑɝɝɔɜɟɪɥɔɕ əɌɐɦɫɐɑɜəɧɕ ɛɌɜɌɗɔɣ. Ⱥɐəɔɘ ɔɓ 

ɘɑɞɚɐɚɎ ɍɚɗɑɑ ɞɚɣəɚɕ əɑɕɜɚɎɔɓɟɌɗɔɓɌɢɔɚəəɚɕ 

ɚɢɑəɖɔ ɞɑɣɑəɔɫ əɑɕɜɚɐɑɏɑəɑɜɌɞɔɎəɚɏɚ ɛɜɚɢɑɝɝɌ 

ɫɎɗɫɑɞɝɫ ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɌɫ ɘɚɜɠɚɘɑɞɜɔɫ ɝ 

ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɝɛɑɢɔɌɗɔɓɔɜɚɎɌəəɚɏɚ ɛɜɚ-

ɏɜɌɘɘəɚɏɚ ɚɍɑɝɛɑɣɑəɔɫ. 

ȶ əɌɝɞɚɫɥɑɘɟ Ɏɜɑɘɑəɔ ɚɛɟɍɗɔɖɚɎɌəɚ 

ɚɏɜɌəɔɣɑəəɚɑ ɣɔɝɗɚ ɜɌɍɚɞ ɛɚ ɘɚɜɠɚɘɑɞɜɔɣɑ-

ɝɖɚɕ ɚɢɑəɖɑ Ɍɞɜɚɠɔɔ ɎɑɥɑɝɞɎɌ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ 

ɛɜɔ ȻȹȻ, Ɏ ɚɞɑɣɑɝɞɎɑəəɚɕ ɗɔɞɑɜɌɞɟɜɑ ɐɌəəɚɑ 

əɌɛɜɌɎɗɑəɔɑ ɔɝɝɗɑɐɚɎɌəɔɕ əɑ ɛɜɑɐɝɞɌɎɗɑəɚ [4 - 

9].  

ɂɑɗɨɪ əɌɝɞɚɫɥɑɕ ɜɌɍɚɞɧ ɍɧɗɚ ɔɝɝɗɑɐɚ-

ɎɌəɔɑ ɡɌɜɌɖɞɑɜəɧɡ Ɏɚɗɪɘɑɞɜɔɣɑɝɖɔɡ ɔɓɘɑəɑ-

əɔɕ ɚɞɐɑɗɨəɧɡ ɝɞɜɟɖɞɟɜ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɛɜɔ 

ɛɜɚɏɜɑɝɝɔɜɟɪɥɑɘ əɌɐɦɫɐɑɜəɚɘ ɛɌɜɌɗɔɣɑ ɔ 

ɚɢɑəɖɌ Ɏɚɓɘɚɒəɚɝɞɑɕ ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɚɕ 

ɘɚɜɠɚɘɑɞɜɔɔ Ɏ ɖɌɣɑɝɞɎɑ ɘɑɞɚɐɌ ɐɔɠɠɑɜɑəɢɔ-

Ɍɗɨəɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɚɞɐɑɗɨəɧɡ ɝɔəɐɜɚɘɚɎ ɛɌɜ-

ɖɔəɝɚəɔɓɘɌ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ.  

ȺɍɝɗɑɐɚɎɌəɚ 26 ɛɌɢɔɑəɞɚɎ ɝ ɛɜɚɏɜɑɝɝɔ-

ɜɟɪɥɔɘ əɌɐɦɫɐɑɜəɧɘ ɛɌɜɌɗɔɣɚɘ. ȰɔɌɏəɚɓ 

ɟɝɞɌəɌɎɗɔɎɌɗɝɫ ɖɗɔəɔɣɑɝɖɔ əɌ ɚɝəɚɎɌəɔɔ ɚɍ-

ɥɑɛɜɔəɫɞɧɡ ɖɗɔəɔɣɑɝɖɔɡ ɖɜɔɞɑɜɔɑɎ (NINDS-

SPSP, Litvan et al., 1996). Ȯ ɖɌɣɑɝɞɎɑ ɖɚəɞɜɚɗɫ 

ɔɝɛɚɗɨɓɚɎɌəɧ ɐɌəəɧɑ ȸȼȾ 35 ɛɌɢɔɑəɞɚɎ ɝɚɚɞ-

ɎɑɞɝɞɎɟɪɥɑɏɚ ɎɚɓɜɌɝɞɌ ɍɑɓ ɌɖɞɟɌɗɨəɚɕ ɛɌɞɚɗɚ-

ɏɔɔ əɑɜɎəɚɕ ɝɔɝɞɑɘɧ. 

ȸɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɟɪ ɞɚɘɚɏɜɌɠɔɪ Ɏɧ-

ɛɚɗəɫɗɔ əɌ ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɚɘ ɞɚɘɚɏɜɌɠɑ 

ɠɔɜɘɧ çSiemensè ɝ ɔəɐɟɖɢɔɑɕ ɘɌɏəɔɞəɚɏɚ ɛɚɗɫ 

1,5 ȾɑɝɗɌ, ɝ ɛɚɗɟɣɑəɔɑɘ ɝɞɌəɐɌɜɞəɧɡ Ⱦ1-

ɎɓɎɑɤɑəəɧɡ ɔɓɚɍɜɌɒɑəɔɕ (Ȯȴ), Ⱦ2-Ȯȴ Ɏ ɖɚɜɚ-

əɌɜəɚɕ, ɌɖɝɔɌɗɨəɚɕ ɔ ɝɌɏɔɞɞɌɗɨəɚɕ ɛɗɚɝɖɚɝɞɫɡ. 

ȶɜɚɘɑ ɩɞɚɏɚ, Ɏɝɑɘ ɛɌɢɔɑəɞɌɘ ɛɜɔɘɑəɫɗɔ ɛɜɚ-

ɞɚɖɚɗ Ⱦ1 ɏɜɌɐɔɑəɞəɚɏɚ ɩɡɌ ɝ ɛɚɝɗɑɐɟɪɥɔɘ ɚɍ-

ɝɣɑɞɚɘ əɌ ɛɑɜɝɚəɌɗɨəɚɘ ɖɚɘɛɨɪɞɑɜɑ ɝ ɛɚɘɚ-

ɥɨɪ ɛɜɚɏɜɌɘɘəɚɏɚ ɚɍɑɝɛɑɣɑəɔɫ FreeSurfer. 

ȽɑɏɘɑəɞɔɜɚɎɌəɔɑ ɛɜɚɡɚɐɔɗɚ ɛɚ ɝɞɌəɐɌɜɞəɚɘɟ 

ɛɚɗəɚɝɞɨɪ ɌɎɞɚɘɌɞɔɣɑɝɖɚɘɟ ɛɜɚɞɚɖɚɗɟ ɔ Ɏɖɗɪ-

ɣɌɗɚ: ɟɐɌɗɑəɔɑ ɖɚɝɞɑɕ ɣɑɜɑɛɌ, ɖɚɜɜɑɖɢɔɫ ɛɚɗɫ 

ɝɘɑɥɑəɔɫ B1 ɔ ɝɑɏɘɑəɞɌɢɔɫ ɝɑɜɚ-ɍɑɗɚɏɚ Ɏɑɥɑ-

ɝɞɎɌ ɝ ɛɚɝɗɑɐɟɪɥɑɕ ɜɑɖɚəɝɞɜɟɖɢɔɑɕ ɘɚɐɑɗɑɕ 

ɛɚɎɑɜɡəɚɝɞɔ ɖɚɜɧ (ɛɚɎɑɜɡəɚɝɞɨ, ɛɚɏɜɌəɔɣəɌɫ ɝ 

ɍɑɗɧɘ ɎɑɥɑɝɞɎɚɘ ɔ ɛɔɌɗɨəɌɫ ɛɚɎɑɜɡəɚɝɞɨ), 

ɘɌɜɖɔɜɚɎɖɚɕ ɚɍɗɌɝɞɑɕ əɌ ɛɚɎɑɜɡəɚɝɞɔ ɖɚɜɧ, Ɍ 

ɞɌɖɒɑ ɛɚɐɖɚɜɖɚɎɧɡ ɝɞɜɟɖɞɟɜ ɘɚɓɏɌ. Ȯ ɖɚəɢɑ 

ɛɜɚɎɚɐɔɗɝɫ ɌəɌɗɔɓ ɘɑɞɜɔɣɑɝɖɔɡ ɚɍɦɑɘəɧɡ ɔ 

ɖɚɜɖɚɎɧɡ ɡɌɜɌɖɞɑɜɔɝɞɔɖ ɎɑɥɑɝɞɎɌ ɏɚɗɚɎəɚɏɚ 

ɘɚɓɏɌ. Ȼɜɔɘɑəɑəɔɑ ɐɌəəɚɏɚ ɛɜɚɏɜɌɘɘəɚɏɚ 

ɚɍɑɝɛɑɣɑəɔɫ ɛɚɓɎɚɗɫɑɞ Ɏ ɌɎɞɚɘɌɞɔɣɑɝɖɚɘ ɜɑ-

ɒɔɘɑ ɛɜɚɎɚɐɔɞɨ ɘɚɜɠɚɘɑɞɜɔɣɑɝɖɟɪ ɚɍɜɌɍɚɞɖɟ 

ȸȼ-ɐɌəəɧɡ, ɣɞɚ ɘɔəɔɘɔɓɔɜɟɑɞ ɣɔɝɗɚ ɚɤɔɍɚɖ, 

ɝɎɫɓɌəəɧɡ ɝ Ɏɗɔɫəɔɑɘ ɚɛɑɜɌɞɚɜɌ, ɔ ɛɚɗɟɣɌɞɨ 

ɏɚɞɚɎɧɑ ɐɗɫ ɝɞɌɞɔɝɞɔɣɑɝɖɚɕ ɚɍɜɌɍɚɞɖɔ ɐɌəəɧɑ. 

ȾɌɖɒɑ ɝɞɌəɚɎɔɞɝɫ Ɏɚɓɘɚɒəɧɘ ɔɝɛɚɗɨɓɚɎɌɞɨ ɛɚ-

ɗɟɣɑəəɧɑ ɓəɌɣɑəɔɫ ɚɍɦɑɘɚɎ ɝɞɜɟɖɞɟɜ ɔ ɞɚɗɥɔə 

ɚɍɗɌɝɞɑɕ ɖɚɜɧ ɐɗɫ ɔəɐɔɎɔɐɟɌɗɨəɚɏɚ ɌəɌɗɔɓɌ ɔ 

ɍɚɗɑɑ ɞɚɣəɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɜɌɓɗɔɣəɧɡ ɓɌɍɚɗɑɎɌ-

əɔɕ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ.  

ȬəɌɗɔɓɟ ɛɚɐɎɑɜɏɌɗɔ 240 ɝɞɜɟɖɞɟɜ ɔɓ ɛɜɌ-

Ɏɚɏɚ ɔ ɗɑɎɚɏɚ ɛɚɗɟɤɌɜɔɫ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ, 

ɎɖɗɪɣɌɪɥɔɑ ɚɍɜɌɓɚɎɌəɔɫ ɝɞɎɚɗɌ ɏɚɗɚɎəɚɏɚ 

ɘɚɓɏɌ, ɛɚɐɖɚɜɖɚɎɧɡ ɏɌəɏɗɔɑɎ, Ɍ ɞɌɖɒɑ ɚɍɦɑɘɧ ɔ 

ɞɚɗɥɔəɟ ɚɞɐɑɗɨəɧɡ ɜɑɏɔɚəɚɎ ɖɚɜɧ ɏɚɗɚɎəɚɏɚ 

ɘɚɓɏɌ.  

ȽɞɌɞɔɝɞɔɣɑɝɖɟɪ ɚɍɜɌɍɚɞɖɟ ɛɚɗɟɣɑəəɧɡ 

ɐɌəəɧɡ ɛɜɚɎɚɐɔɗɔ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɛɌɖɑɞɌ 

Statistica 8.0 ɖɚɘɛɌəɔɔ StatSoft ɛɜɔ ɛɚɘɚɥɔ 

ɞɑɝɞɌ ȸɌəəɌðȿɔɞəɔ. ȼɌɓɗɔɣɔɫ ɝɣɔɞɌɗɔɝɨ ɐɚɝɞɚ-

Ɏɑɜəɧɘɔ ɛɜɔ ɟɜɚɎəɑ p<0,05. ȶɚɜɜɑɗɫɢɔɚəəɧɑ 

ɝɎɫɓɔ ɜɌɝɝɣɔɞɧɎɌɗɔɝɨ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɖɜɔɞɑ-

ɜɔɫ ȽɛɔɜɘɑəɌ. 

ȼɑɓɟɗɨɞɌɞɧ.  

ȽɚɏɗɌɝəɚ ɝɚɎɜɑɘɑəəɧɘ ɛɜɑɐɝɞɌɎɗɑəɔɫɘ ɚ 

ɛɌɞɚɏɑəɑɓɑ ȻȹȻ, ɏɗɌɎəɟɪ ɜɚɗɨ ɔɏɜɌɑɞ əɑɕɜɚɐɑ-

ɏɑəɑɜɌɢɔɫ ɎɝɗɑɐɝɞɎɔɑ əɌɖɚɛɗɑəɔɫ ɏɔɛɑɜɠɚɝɠɚ-

ɜɔɗɔɜɚɎɌəəɚɏɚ ɞɌɟ-ɍɑɗɖɌ ɝ ɛɚɜɌɒɑəɔɑɘ ɛɜɑ-

ɔɘɟɥɑɝɞɎɑəəɚ ɝɞɜɟɖɞɟɜ ɝɞɎɚɗɌ ɔ ɛɚɐɖɚɜɖɚɎɧɡ 

ɏɌəɏɗɔɑɎ.  

ȬəɌɗɔɓ ɐɌəəɧɡ ȸȼ-ɘɚɜɠɚɘɑɞɜɔɔ Ɏ ɢɑɗɚɘ 

ɛɚɐɞɎɑɜɒɐɌɑɞ ɩɞɔ ɐɌəəɧɑ.  

ȼɑɓɟɗɨɞɌɞɧ ɘɚɜɠɚɘɑɞɜɔɔ ɛɚɐɖɚɜɖɚɎɧɡ 

ɝɞɜɟɖɞɟɜ ɚɞɜɌɒɑəɧ Ɏ ɞɌɍɗɔɢɑ ʈ1. 

ȹɌɔɍɚɗɨɤɌɫ Ɍɞɜɚɠɔɫ ɎɧɫɎɗɑəɌ Ɏ ɍɗɑɐəɚɘ 

ɤɌɜɑ ɝ ɚɍɑɔɡ ɝɞɚɜɚə, Ɍ ɞɌɖɒɑ Ɏ ɝɞɎɚɗɑ, ɣɞɚ ɚɞ-

ɜɌɒɌɑɞɝɫ Ɏ ɟɎɑɗɔɣɑəɔɔ ɚɍɦɑɘɌ IV ɒɑɗɟɐɚɣɖɌ. 

Ȼɚɘɔɘɚ Ɍɞɜɚɠɔɔ ɛɚɐɖɚɜɖɚɎɧɡ ɏɌəɏɗɔɑɎ, ɎɧɫɎ-

ɗɑəɚ ɟɘɑəɨɤɑəɔɑ ɚɍɦɑɘɌ ɢɑəɞɜɌɗɨəɚɕ ɣɌɝɞɔ 

ɘɚɓɚɗɔɝɞɚɏɚ ɞɑɗɌ, ɣɞɚ ɘɚɒɑɞ ɫɎɗɫɞɨɝɫ ɝɗɑɐɝɞɎɔ-

ɑɘ ɛɜɚɏɜɑɝɝɔɜɚɎɌəɔɫ ɐɑɏɑəɑɜɌɞɔɎəɚɏɚ ɛɜɚɢɑɝɝɌ 

Ɏ ɖɚɜɑ ɍɚɗɨɤɔɡ ɛɚɗɟɤɌɜɔɕ ɔ ɚɍɥɑɕ ɐɑɓɔəɞɑ-

ɏɜɌɢɔɔ əɑɕɜɚəɚɎ ɖɚɜɧ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ (ɜɔɝ. 1). 

Ȼɚɘɔɘɚ Ɍɞɜɚɠɔɔ ɝɞɜɟɖɞɟɜ ɍɌɓɌɗɨəɧɡ ɏɌə-

ɏɗɔɑɎ, ɎɧɫɎɗɑəɌ Ɍɞɜɚɠɔɫ ɖɚɜɧ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ. 

ȹɌɔɍɚɗɑɑ ɐɚɝɞɚɎɑɜəɚɑ ɟɘɑəɨɤɑəɔɑ ɞɚɗɥɔəɧ 

ɖɚɜɧ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɚɛɜɑɐɑɗɑəɚ Ɏ ɗɚɍəɚɕ ɖɚɜɑ,  
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Ɏ ɣɌɝɞəɚɝɞɔ Ɏ ɚɛɑɜɖɟɗɫɜəɚɕ ɣɌɝɞɔ əɔɒəɑɕ ɗɚɍ-

əɚɕ ɔɓɎɔɗɔəɧ, ɠɟɓɔɠɚɜɘəɚɕ ɔɓɎɔɗɔəɧ ɔ Ɏ ɓɌ-

ɞɧɗɚɣəɚɕ ɖɚɜɑ. ȳəɌɣɑəɔɫ ɚɍɦɑɘɚɎ ɝɑɜɚɏɚ Ɏɑɥɑ-

ɝɞɎɌ ɚɍɗɌɝɞɑɕ ɝ əɌɔɍɚɗɑɑ ɐɚɝɞɚɎɑɜəɚɕ Ɍɞɜɚɠɔɑɕ 

ɖɚɜɧ ɛɜɑɐɝɞɌɎɗɑəɧ Ɏ ɞɌɍɗɔɢɑ ʈ2. 

ȹɑɝɘɚɞɜɫ əɌ ɞɚ, ɣɞɚ ɐɚɝɞɚɎɑɜəɧɑ ɜɌɓɗɔ-

ɣɔɫ ɞɚɗɥɔəɧ ɎɧɫɎɗɑəɧ ɗɔɤɨ Ɏ ɚɏɜɌəɔɣɑəəɧɡ 

ɓɚəɌɡ ɖɚɜɧ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ, ɛɜɔ ɌəɌɗɔɓɑ ɘɚɜ-

ɠɚɘɑɞɜɔɔ ɚɞɐɑɗɨəɧɡ ɛɌɢɔɑəɞɚɎ Ɍɞɜɚɠɔɫ ɓɌɞɜɌ-

ɏɔɎɌɗɌ ɓəɌɣɔɘɚ ɍɚɗɨɤɔɑ ɛɗɚɥɌɐɔ ɔ ɎɖɗɪɣɌɗɌ 

ɗɚɍəɟɪ, ɞɑɘɑəəɟɪ, ɓɌɞɧɗɚɣəɟɪ ɔ, Ɏ ɘɑəɨɤɑɕ 

ɝɞɑɛɑəɔ, Ɏɔɝɚɣəɟɪ ɐɚɗɔ (ɜɔɝ. 2). 

Ⱥɍɝɟɒɐɑəɔɑ. 

ȼɑɓɟɗɨɞɌɞɧ ɛɜɚɎɑɐɑəəɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ 

ɖɚɜɜɑɝɛɚəɐɔɜɟɪɞ ɝ ɐɌəəɧɘɔ ɓɌɜɟɍɑɒəɧɡ ɌɎɞɚ-

ɜɚɎ, ɛɚɗɟɣɑəəɧɘɔ ɜɌəɑɑ [4 - 9], ɛɜɔ ɩɞɚɘ ɐɚ-

ɛɚɗəɫɪɞ əɚɎɧɘɔ ɝɎɑɐɑəɔɫɘɔ ɚ ɍɚɗɑɑ ɤɔɜɚɖɚɘ 

ɎɚɎɗɑɣɑəɔɔ ɖɚɜɧ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ Ɏ əɑɕɜɚɐɑɏɑ 

ȾɌɍɗɔɢɌ ʈ1.    ȼɑɓɟɗɨɞɌɞɧ ɘɚɜɠɚɘɑɞɜɔɔ ɛɚɐɖɚɜɖɚɎɧɡ ɝɞɜɟɖɞɟɜ ɛɜɔ ȻȹȻ Ɏ ɝɜɌɎəɑ-

əɔɔ ɝ ɏɜɟɛɛɚɕ ɖɚəɞɜɚɗɫ. 

ʉʪʨʫʢʪʫʨʘ 

ʇʅʇ, ʦʙʲʝʤ ʚ ʤʤ
3
, ʄʝʜʠʘʥʘ [ʅʠʞ-

ʥʠʡ ʢʚʘʨʪʠʣʴ; ɺʝʨʭʥʠʡ ʢʚʘʨʪʠʣʴ]. 

ʂʦʥʪʨʦʣʴ, ʦʙʲʝʤ ʚ ʤʤ
3
, ʄʝʜʠ-

ʘʥʘ [ʅʠʞʥʠʡ ʢʚʘʨʪʠʣʴ;  

ɺʝʨʭʥʠʡ ʢʚʘʨʪʠʣʴ]. 

ʋʨʦʚʝʥʴ 

p 

4 ʞʝʣʫʜʦʯʝʢ 2348,50 [1892,6; 3803,8] 1617,90 [1443,80; 1698,40] 0,005 

ɹʣʝʜʥʳʡ ʰʘʨ ʩʧʨʘʚʘ 1335,20 [1245,5; 1810,2] 1822,50 [1742,30; 2046,9] 0,009 

ɹʝʣʦʝ ʚʝʱʝʩʪʚʦ ʤʦʟʞʝʯʢʘ 

ʩʣʝʚʘ 
10680,80 [9207,9; 14301,9] 15169,00 [12560,20; 17833,8] 0,033 

ɹʣʝʜʥʳʡ ʰʘʨ ʩʣʝʚʘ 1453,60 [1382,4; 1789,8] 1906,40[1831,20; 1955,5] 0,018 

ʃʝʚʘʷ ʩʢʦʨʣʫʧʘ 4035,20 [3524,6; 4187] 4597,90[4209,5; 4670,5] 0,028 

ʄʦʟʦʣʠʩʪʦʝ ʪʝʣʦ,  

ʮʝʥʪʨʘʣʥɹʘʷ ʯʘʩʪʴ 
434,20 [404,7; 444,7] 493,90[447,9; 550,8] 0,048 

ʃʝʚʦʝ ʧʨʠʣʝʞʘʱʝʝ ʷʜʨʦ 352,50 [339,3; 415,
]. 436,80[3
0,1; 481,4]. 0,04 
 

   
 

 

ȼɔɝ. 1 Ɍ (Fig. 1 Ɍ) 

 

ȼɔɝ. 1 ɍ (Fig. 1 b) 

ȼɔɝ. 1.     ȸȼ-ɘɚɜɠɚɘɑɞɜɔɫ.  

ȭɔɗɌɞɑɜɌɗɨəɌɫ Ɍɞɜɚɠɔɫ ɝɖɚɜɗɟɛɧ ɔ ɍɗɑɐəɚɏɚ ɤɌɜɌ ɛɜɔ ȻȹȻ. Ɍ - ȻɜɑɐɝɞɌɎɗɑə ɝəɔɘɚɖ ɜɑɓɟɗɨɞɌɞɚɎ ɘɚɜɠɚ-

ɘɑɞɜɔɔ ɛɌɢɔɑəɞɌ ɝ ɛɜɚɏɜɑɝɝɔɜɟɪɥɔɘ əɌɐɦɫɐɑɜəɧɘ ɛɌɜɌɗɔɣɚɘ, Ɏ ð ɖɚəɞɜɚɗɨ. ȮɔɓɟɌɗɔɓɔɜɟɑɞɝɫ ɓəɌɣɔɘɚɑ 

ɟɘɑəɨɤɑəɔɑ ɚɍɦɑɘɚɎ ɝɖɚɜɗɟɛɧ (ɚɍɚɓəɌɣɑəɌ ɖɜɌɝəɧɘ ɢɎɑɞɚɘ) ɔ ɍɗɑɐəɚɏɚ ɤɌɜɌ (ɚɍɚɓəɌɣɑə ɝɔəɔɘ ɢɎɑɞɚɘ) ɛɜɔ 

ɛɜɚɏɜɑɝɝɔɜɟɪɥɑɘ əɌɐɦɫɐɑɜəɚɘ ɛɌɜɌɗɔɣɑ. 

Fig. 1.  MR-morphometry.  

Bilateral atrophy of the putamen and globus p allidus in PSP. On the left is a snapshot of the results of morphom e-

try of a patient with progressive supranuclear palsy, on the right is a control. A significant decrease in the volume 

of the putamen (indicated in red) and a globus pallidus (indicated in blue) with progressive supranuclear palsy is 

visualized.  
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əɑɜɌɞɔɎəɧɕ ɛɜɚɢɑɝɝ. ȺɛɔɝɌəɌ Ɍɞɜɚɠɔɫ ɝɞɜɟɖ-

ɞɟɜ ɝɞɎɚɗɌ ɔ ɛɚɐɖɚɜɖɚɎɧɡ ɏɌəɏɗɔɑɎ, ɎɖɗɪɣɌɪ-

ɥɌɫ Ɏɑɜɡəɔɑ ɔ ɝɜɑɐəɔɑ əɚɒɖɔ ɘɚɓɒɑɣɖɌ, ɝɖɚɜ-

ɗɟɛɟ ɔ ɍɗɑɐəɧɕ ɤɌɜ, ɗɚɍəɧɑ ɔ ɞɑɘɑəəɧɑ ɜɑɏɔɚ-

əɧ ɖɚɜɧ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ [4, 6].  

ȹɌɤɑ ɔɝɝɗɑɐɚɎɌəɔɑ Ɏ ɢɑɗɚɘ ɛɚɐɞɎɑɜɐɔɗɚ 

ɩɞɔ ɝɎɑɐɑəɔɫ, ɐɚɛɚɗəɔɎ ɔɡ ɟɖɌɓɌəɔɑɘ əɌ ɝɞɌɞɔ-

ɝɞɔɣɑɝɖɔ ɐɚɝɞɚɎɑɜəɟɪ Ɍɞɜɚɠɔɪ ɖɚɜɧ ɓɌɞɧɗɚɣ-

əɚɕ ɐɚɗɔ (ɞɚɗɥɔəɌ ɛɜɔ ȻȹȻ ð 1,918 ɘɘ [1,824; 

2,011], Ɏ ɏɜɟɛɛɑ ɖɚəɞɜɚɗɫ ð 2,043 ɘɘ [1,952; 

2,060]) ɔ ɢɔɜɖɟɗɫɜəɚɕ ɍɚɜɚɓɐɧ ɚɝɞɜɚɎɖɌ (ɚɍɦɑɘ 

ɝɑɜɚɏɚ ɎɑɥɑɝɞɎɌ ɛɜɔ ȻȹȻ ð 839 ɘɘ3 [715; 892], 

Ɏ ɏɜɟɛɛɑ ɖɚəɞɜɚɗɫ ð 913 ɘɘ3 [897; 976]). ȾɌɖɒɑ 

əɌɘɔ ɎɧɫɎɗɑəɚ ɐɚɝɞɚɎɑɜəɚɑ ɟɘɑəɨɤɑəɔɑ ɚɍɦɑ-

ɘɌ ɘɚɓɚɗɔɝɞɚɏɚ ɞɑɗɌ ɖɌɖ ɚɞɜɌɒɑəɔɑ ɚɍɥɑɕ ɐɑɓ-

ɔəɞɑɏɜɌɢɔɔ əɑɕɜɚəɚɎ ɎɝɗɑɐɝɞɎɔɑ ɜɌɓɎɔɞɔɫ 

əɑɕɜɚɐɑɏɑəɑɜɌɞɔɎəɚɏɚ ɛɜɚɢɑɝɝɌ. 

Ƚ ɞɚɣɖɔ ɓɜɑəɔɫ əɑɕɜɚɠɔɓɔɚɗɚɏɔɔ, ɜɌɝɛɜɑ-

ȾɌɍɗɔɢɌ ʈ2. ȼɑɓɟɗɨɞɌɞɧ ɘɚɜɠɚɘɑɞɜɔɔ ɖɚɜɧ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɛɜɔ ȻȹȻ Ɏ ɝɜɌɎəɑəɔɔ 

ɝ ɏɜɟɛɛɚɕ ɖɚəɞɜɚɗɫ. 

ʉʪʨʫʢʪʫʨʘ 

ʇʅʇ, ʄʝʜʠʘʥʘ [ʅʠʞʥʠʡ 

ʢʚʘʨʪʠʣʴ; ɺʝʨʭʥʠʡ ʢʚʘʨʪʠʣʴ]. 

ʂʦʥʪʨʦʣʴ, ʄʝʜʠʘʥʘ [ʅʠʞʥʠʡ 

ʢʚʘʨʪʠʣʴ; ɺʝʨʭʥʠʡ ʢʚʘʨʪʠʣʴ]. 

ʋʨʦʚʝʥʴ 

p 

ʆʧʝʨʢʫʣʷʨʥʘʷ ʯʘʩʪʴ ʥʠʞʥʝʡ ʣʦʙʥʦʡ 

ʠʟʚʠʣʠʥʳ 
2849,00 [2637; 3398]. 3895,00 [3486; 4252]. 0,012 

ʌʫʟʠʬʦʨ
ʥʘʷ ʠʟʚʠʣʠʥʘ 9331,00 [8476; 9866]. 8485,00 [7233; 8988]. 0,028 

ʎʠʨʢʫʣʷʨʥʘʷ ʙʦʨʦʟʜʘ ʦʩʪʨʦʚʢʘ 839,00 [715; 892]. 913,00 [897; 976]. 0,033 

ɿʘʪʳʣʦʯʥʘʷ ʜʦʣʷ 1,918 [1,824; 2,011]. 2,043 [1,952; 2,060]. 0,033 

ʉʨʝʜʥʷʷ ʣʦʙʥʘʷ ʠʟʚʠʣʠʥʘ 1,955 [1,923; 2,19]. 2,212 [2,212; 2,23]. 0,039 
 

   
 

 

ȼɔɝ. 2 Ɍ (Fig. 2 Ɍ) 

 

ȼɔɝ. 2 ɍ (Fig. 2 b) 

ȼɔɝ. 2.      ȸȼ-ɘɚɜɠɚɘɑɞɜɔɫ. 

ȯɜɌɠɔɣɑɝɖɚɑ ɛɜɑɐɝɞɌɎɗɑəɔɑ ɝɜɌɎəɑəɔɫ ɞɚɗɥɔəɧ ɖɚɜɧ Ɏ ɝɞɜɟɖɞɟɜɌɡ ɗɌɞɑɜɌɗɨəɚɕ ɛɚɎɑɜɡəɚɝɞɔ ɏɚɗɚɎəɚɏɚ ɘɚɓ-

ɏɌ ɛɜɔ ȻȹȻ (Ɍ) ɝ ɏɜɟɛɛɚɕ ɖɚəɞɜɚɗɫ (Ɏ). ȭɚɗɑɑ ɡɚɗɚɐəɧɑ ɢɎɑɞɌ ɝɎɫɓɌəɧ ɝ ɍɚɗɨɤɑɕ ɞɚɗɥɔəɚɕ ɖɚɜɧ. ȮɔɓɟɌɗɔɓɔ-

ɜɟɑɞɝɫ Ɍɞɜɚɠɔɫ ɘəɚɒɑɝɞɎɌ ɜɑɏɔɚəɚɎ ɖɚɜɧ ɛɜɔ ȻȹȻ; əɌɔɍɚɗɨɤɑɑ ɝɞɌɞɔɝɞɔɣɑɝɖɚɑ ɓəɌɣɑəɔɑ ɔɘɑɑɞ ɟɘɑəɨɤɑ-

əɔɑ ɞɚɗɥɔəɧ ɖɚɜɧ Ɏ ɚɛɑɜɖɟɗɫɜəɚɕ ɣɌɝɞɔ əɔɒəɑɕ ɗɚɍəɚɕ ɔɓɎɔɗɔəɧ (p=0,012), Ɏ ɚɍɗɌɝɞɔ ɓɌɞɧɗɚɣəɚɕ ɐɚɗɔ 

(p=0,033). ȾɌɖɒɑ ɎɧɫɎɗɫɑɞɝɫ ɓəɌɣɔɞɑɗɨəɌɫ ɜɌɓəɔɢɌ Ɏ ɝɜɌɎəɑəɔɔ ɝ ɖɚəɞɜɚɗɑɘ Ɏ ɞɚɗɥɔəɑ ɝɜɑɐəɑɕ ɗɚɍəɚɕ ɔɓ-

Ɏɔɗɔəɧ (p=0,039). 

Fig. 2.   MR-morphometry.  

A graphical presentation of the comparison of the thickness of the cortex in the str uctures of the lateral surface of 

the brain in PSP (left) compared with the control group (right). Colder colors are associated with a larger thickness 

of the cortex. Atrophy of many regions of the cortex is visualized with PSP; the greatest statistical si gnificance is 

the decrease in the thickness of the cortex in the opercular part of the lower frontal gyrus (p=0.012), in the region 

of the occipital lobe (p=0.033). A significant difference is also revealed in comparison with the control in the thic k-

ness o f the middle frontal gyrus (p = 0.039).  
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ɐɑɗɑəɔɑ Ɍɞɜɚɠɔɔ ɛɚ ɐɌəəɧɘ ȸȼ-ɘɚɜɠɚɘɑɞɜɔɔ 

ɝɚɚɞɎɑɞɝɞɎɟɑɞ əɌɍɗɪɐɌɑɘɧɘ ɖɗɔəɔɣɑɝɖɔɘ ɠɑ-

əɚɘɑəɌɘ ɛɜɔ ȻȹȻ. ȰɑɏɑəɑɜɌɢɔɫ ɍɌɓɌɗɨəɧɡ ɏɌə-

ɏɗɔɑɎ (ɍɗɑɐəɧɕ ɤɌɜ ɝ ɚɍɑɔɡ ɝɞɚɜɚə, ɝɖɚɜɗɟɛɌ 

ɝɗɑɎɌ) ɛɜɔɎɚɐɔɞ ɖ ɜɌɓɎɔɞɔɪ ɝɔəɐɜɚɘɌ ɛɌɜɖɔə-

ɝɚəɔɓɘɌ; Ɍɞɜɚɠɔɫ ɗɚɍəɚɕ ɖɚɜɧ ɝɎɫɓɌəɌ ɝ ɖɚ-

ɏəɔɞɔɎəɧɘɔ əɌɜɟɤɑəɔɫɘɔ, ɌɛɜɌɖɝɔɑɕ ɔ əɌɜɟ-

ɤɑəɔɫɘɔ ɡɚɐɨɍɧ Ɏɧɝɤɑɏɚ ɟɜɚɎəɫ. ȺɝɞɜɚɎɖɚɎɌɫ 

ɐɚɗɫ ɚɞɎɑɞɝɞɎɑəəɌ ɓɌ ɠɚɜɘɔɜɚɎɌəɔɑ ɩɘɚɢɔɚ-

əɌɗɨəɧɡ ɜɑɌɖɢɔɕ, Ɍ ɑɑ Ɍɞɜɚɠɔɫ ɘɚɒɑɞ ɍɧɞɨ 

ɝɎɫɓɌəɌ ɝ ɜɌɓɎɔɞɔɑɘ əɑɜɑɐɖɚ əɌɍɗɪɐɌɪɥɔɡɝɫ 

ɛɜɔ ȻȹȻ ɐɑɛɜɑɝɝɔɕ ɔ ɛɝɔɡɚɞɔɣɑɝɖɔɡ ɩɛɔɓɚɐɚɎ. 

Ⱥɞɐɑɗɨəɚ ɝɞɚɔɞ ɚɞɘɑɞɔɞɨ ɛɜɌɖɞɔɣɑɝɖɟɪ 

ɢɑəəɚɝɞɨ ɘɚɜɠɚɘɑɞɜɔɔ Ɏ ɢɑɗɫɡ ɛɚɎɧɤɑəɔɫ 

ɞɚɣəɚɝɞɔ ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɕ ɐɔɌɏəɚɝɞɔɖɔ ȻȹȻ 

ɚɞ ɐɜɟɏɔɡ ɝɔəɐɜɚɘɚɎ ɛɌɜɖɔəɝɚəɔɓɘɌ. Ȯ ɚɛɟɍɗɔ-

ɖɚɎɌəəɧɡ ɜɌəɑɑ ɜɌɍɚɞɌɡ ɛɚɖɌɓɌəɧ ɡɌɜɌɖɞɑɜəɧɑ 

ɛɌɞɞɑɜəɧ Ɍɞɜɚɠɔɔ, əɌɍɗɪɐɌɪɥɔɑɝɫ ɛɜɔ ɍɚɗɑɓ-

əɔ ȻɌɜɖɔəɝɚəɌ ɔ ɘɟɗɨɞɔɝɔɝɞɑɘəɚɕ Ɍɞɜɚɠɔɔ [7]. 

Ȼɚɗɟɣɑəəɧɑ ɜɑɓɟɗɨɞɌɞɧ ɝɎɔɐɑɞɑɗɨɝɞɎɟɪɞ ɚ ɓəɌ-

ɣɔɘɧɡ ɜɌɓɗɔɣɔɫɡ əɑɕɜɚɐɑɏɑəɑɜɌɞɔɎəɚɏɚ ɛɜɚ-

ɢɑɝɝɌ ɛɜɔ ȻȹȻ, Ɍ ɔɡ ɝɜɌɎəɑəɔɑ ɛɚɓɎɚɗɔɞ Ɏ ɍɟ-

ɐɟɥɑɘ ɎɧɜɌɍɚɞɌɞɨ Ɍɗɏɚɜɔɞɘ ɐɔɠɠɑɜɑəɢɔɌɗɨ-

əɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɩɞɔɡ ɓɌɍɚɗɑɎɌəɔɕ. 

ȮɧɎɚɐɧ. 

Ȼɜɔɘɑəɑəɔɑ ɘɑɞɚɐɔɖ ɛɚɝɞɛɜɚɢɑɝɝɔəɏɚɎɚɕ 

ɚɍɜɌɍɚɞɖɔ ɐɌəəɧɡ ȸȼ-ɘɚɜɠɚɘɑɞɜɔɔ ɛɚɓɎɚɗɫɑɞ 

ɟɖɌɓɌɞɨ əɌ ɝɛɑɢɔɠɔɣɑɝɖɔɑ ɚɝɚɍɑəəɚɝɞɔ Ɍɞɜɚ-

ɠɔɣɑɝɖɚɏɚ ɛɜɚɢɑɝɝɌ ɛɜɔ ȻȹȻ, ɖɚɞɚɜɧɑ ɚɞɗɔɣɌ-

ɪɞɝɫ ɚɞ ɞɌɖɚɎɧɡ ɛɜɔ ɐɜɟɏɔɡ ɠɚɜɘɌɡ Ɍɞɔɛɔɣəɚ-

ɏɚ ɛɌɜɖɔəɝɚəɔɓɘɌ. ɉɞɚ ɛɚɓɎɚɗɔɞ Ɏ ɍɟɐɟɥɑɘ 

ɛɜɚɎɚɐɔɞɨ ɔəɝɞɜɟɘɑəɞɌɗɨəɟɪ ɐɔɠɠɑɜɑəɢɔɌɗɨ-

əɟɪ ɐɔɌɏəɚɝɞɔɖɟ əɑɕɜɚɐɑɏɑəɑɜɌɞɔɎəɧɡ ɓɌɍɚɗɑ-

ɎɌəɔɕ, ɛɜɚɞɑɖɌɪɥɔɡ ɝ ɝɔəɐɜɚɘɚɘ ɛɌɜɖɔəɝɚ-

əɔɓɘɌ. ȶɜɚɘɑ ɞɚɏɚ, ɛɚɗɟɣɌɪɞ ɘɚɜɠɚɗɚɏɔɣɑɝɖɚɑ 

ɚɍɦɫɝəɑəɔɑ əɌɍɗɪɐɌɪɥɔɑɝɫ ɛɜɔ ɛɜɚɏɜɑɝɝɔɜɟ-

ɪɥɑɘ əɌɐɦɫɐɑɜəɚɘ ɛɌɜɌɗɔɣɑ ɞɌɖɔɑ ɖɗɔəɔɣɑ-

ɝɖɔɑ ɠɑəɚɘɑəɧ, ɖɌɖ ɐɑɛɜɑɝɝɔɫ, ɖɚɏəɔɞɔɎəɧɑ 

əɌɜɟɤɑəɔɫ ɗɚɍəɚɏɚ ɞɔɛɌ, əɌɜɟɤɑəɔɫ ɡɚɐɨɍɧ 

Ɏɧɝɤɑɏɚ ɟɜɚɎəɫ.   

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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ɢɑəɔɞɨ ɚɍɦɑɘəɧɑ ɡɌɜɌɖɞɑɜɔɝɞɔɖɔ ɏɔɛɛɚɖɌɘɛɚɎ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɍɚɗɑɓəɨɪ Ȭɗɨɢ-

ɏɑɕɘɑɜɌ (ȭȬ) Ɏ ɝɜɌɎəɑəɔɔ ɝ ɛɚɖɌɓɌɞɑɗɫɘɔ ɓɐɚɜɚɎɧɡ ɗɔɢ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ 

ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɚɕ (ȸȼ) ɘɚɜɠɚɘɑɞɜɔɔ.  

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. ȺɍɝɗɑɐɚɎɌə 41 ɛɌɢɔɑəɞ ɝ ȭȬ Ɏ ɎɚɓɜɌɝɞɑ 70,63 Ñ8,38 

ɗɑɞ ɔ 6 ɝɚɛɚɝɞɌɎɔɘɧɡ ɛɚ ɎɚɓɜɌɝɞɟ, ɛɚɗɟ ɔ ɟɜɚɎəɪ ɚɍɜɌɓɚɎɌəɔɫ ɓɐɚɜɚɎɧɡ ɗɔɢ. Ȯɝɑ ɔɝɛɧ-

ɞɟɑɘɧɑ ɛɜɚɤɗɔ ɖɗɔəɔɖɚ-ɛɝɔɡɚɗɚɏɔɣɑɝɖɚɑ ɚɍɝɗɑɐɚɎɌəɔɑ. Ȯ ɔɝɝɗɑɐɚɎɌəɔɑ Ɏɖɗɪɣɑəɧ ɛɌ-

ɢɔɑəɞɧ ɝ ɚɢɑəɖɚɕ ɔɝɡɚɐəɚɏɚ ɝɚɝɞɚɫəɔɫ ɛɚ ɤɖɌɗɑ MMSE (Mini Mental State Examination) 

Ɏ ɐɔɌɛɌɓɚəɑ ɚɞ 11 ɐɚ 24 ɍɌɗɗɚɎ, ɝɜɑɐɔ əɔɡ 21 ɛɌɢɔɑəɞ ɝ ɗɑɏɖɚɕ ɐɑɘɑəɢɔɑɕ (MMSE > 20 

ɍɌɗɗɚɎ) ɔ 20 ɛɌɢɔɑəɞɚɎ ɝ ɟɘɑɜɑəəɚɕ ɐɑɘɑəɢɔɑɕ (MMSE < 20 ɍɌɗɗɚɎ). Ȯɝɑɘ ɛɌɢɔɑəɞɌɘ 

ɍɧɗɌ ɛɜɚɎɑɐɑəɌ ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɌɫ ɞɚɘɚɏɜɌɠɔɫ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ əɌ Ɏɧɝɚɖɚɛɚɗɨəɚɘ 

ɞɚɘɚɏɜɌɠɑ Siemens Skyra 3T ɝ ɛɚɝɗɑɐɟɪɥɔɘ ɜɌɝɣɑɞɚɘ ɚɍɦɑɘəɧɡ ɡɌɜɌɖɞɑɜɔɝɞɔɖ ɏɔɛɛɚ-

ɖɌɘɛɚɎ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɛɜɚɏɜɌɘɘəɚɏɚ ɚɍɑɝɛɑɣɑəɔɫ FMRIB Software Library ɔ ɜɌɓɜɌɍɚ-

ɞɌəəɧɡ əɌɘɔ ɝɖɜɔɛɞɚɎ əɌ ɫɓɧɖɑ ɝɞɌɞɔɣɑɝɖɚɕ ɚɍɜɌɍɚɞɖɔ ɐɌəəɧɡ R.  

ȼɑɓɟɗɨɞɌɞɧ. ȺɢɑəɖɌ ɚɍɦɑɘəɧɡ ɡɌɜɌɖɞɑɜɔɝɞɔɖ ɏɔɛɛɚɖɌɘɛɚɎ ɟ ɛɌɢɔɑəɞɚɎ ɝ ȭȬ ɔ 

ɓɐɚɜɚɎɧɡ ɗɔɢ, ɎɧɫɎɔɗɌ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɚɑ ɟɘɑəɨɤɑəɔɑ ɚɍɦɑɘɌ ɏɔɛɛɚɖɌɘɛɚɎ Ɏ 

ɏɜɟɛɛɑ ɛɌɢɔɑəɞɚɎ ɝ ȭȬ. Ȼɜɔ ɝɜɌɎəɑəɔɔ ɚɍɦɑɘəɧɡ ɡɌɜɌɖɞɑɜɔɝɞɔɖ ɗɑɎɚɏɚ ɔ ɛɜɌɎɚɏɚ ɏɔɛ-

ɛɚɖɌɘɛɚɎ, ɟ Ɏɝɑɡ ɛɌɢɔɑəɞɚɎ ɚɞɘɑɣɌɗɚɝɨ əɑɓəɌɣɔɞɑɗɨəɚɑ ɛɜɑɚɍɗɌɐɌəɔɑ ɚɍɦɑɘɌ ɗɑɎɚɏɚ 

ɏɔɛɛɚɖɌɘɛɌ. ȹɑ ɍɧɗɚ ɎɧɫɎɗɑəɚ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɧɡ ɜɌɓɗɔɣɔɕ Ɏ ɚɍɦɑɘəɧɡ ɡɌɜɌɖ-

ɞɑɜɔɝɞɔɖɌɡ ɏɔɛɛɚɖɌɘɛɚɎ ɟ ɗɔɢ ɝ ɗɑɏɖɚɕ ɔ ɟɘɑɜɑəəɚɕ ɐɑɘɑəɢɔɑɕ.  

ȳɌɖɗɪɣɑəɔɑ. ȸȼ-ɘɚɜɠɚɘɑɞɜɔɫ ɫɎɗɫɑɞɝɫ ɔəɠɚɜɘɌɞɔɎəɧɘ ɘɑɞɚɐɚɘ ɐɔɌɏəɚɝɞɔɖɔ, 

ɖɚɞɚɜɧɕ Ɏɘɑɝɞɑ ɝ ɖɗɔəɔɖɚ-ɛɝɔɡɚɗɚɏɔɣɑɝɖɔɘ ɔɝɝɗɑɐɚɎɌəɔɑɘ ɛɚɓɎɚɗɫɑɞ ɝ Ɏɧɝɚɖɚɕ Ɏɑɜɚ-

ɫɞəɚɝɞɨɪ ɐɔɌɏəɚɝɞɔɜɚɎɌɞɨ ȭȬ. 

 

ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɐɑɘɑəɢɔɫ, ɍɚɗɑɓəɨ ȬɗɨɢɏɑɕɘɑɜɌ, ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɌɫ ɞɚɘɚ-

ɏɜɌɠɔɫ (ȸȼȾ), ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɌɫ ɘɚɜɠɚɘɑɞɜɔɫ (ȸȼ-ɘɚɜɠɚɘɑɞɜɔɫ), ɚɍɦɑɘəɧɑ ɡɌ-

ɜɌɖɞɑɜɔɝɞɔɖɔ ɏɔɛɛɚɖɌɘɛɌ, ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɌɫ Ɏɚɗɪɘɑɞɜɔɫ, ɛɚɝɞɛɜɚɢɑɝɝɚɜəɌɫ ɚɍ-

ɜɌɍɚɞɖɌ ɐɌəəɧɡ ȸȼȾ. 
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HIPPOCAMPAL VOLUME BASED ON MRI-VOLUMETRIC ANALYSIS IN ALZHEIMER 

DISEASE PATIENTS 

 

Yakhno  N.N.1,2, Gridin  V.N.1, Perepelov  V.A.1,2, Sinitsyn V.E.1,3,4, Koberskaya  N.N.1,2,  

Smirnov D.S.1,5, Solodovnikov  V.I.1, Trufanov  M.I.1 
 

o evaluate the volumetric characteristics of hippocampi in patients with Alzhe imer's 

disease (AD) in comparison wi th healthy individuals using magnetic resonance 

morphometry.  

Materials and methods.  41 patient with AD, mean age 70.63 Ñ 8.38 years and 6 

healthy individuals, comparable by age, sex and educational level were examined. All parti c-

ipants underwent a clinical  and psychological examination. The study included patients 

with MMSE (Mini Mental State Examination) score from 11 to 24 points, among them 21 

patients with mild dementia (MMSE> 20 points) and 20 patients with moderate dementia 

(MMSE <20 points). All pati ents underwent magnetic resonance imaging of the brain on a 

Siemens Sk yra 3T scanner followed by calculation of hippocampal volume using the FMRIB 

Software L ibrary, and created scripts using statistical data processing language R.  

Results.  Estimation of vo lumetric characteristics of hippocampi in patients with AD 

and healthy individuals revealed a statistically significant decrease in volume of hippocampi 

in the group of patients with AD. When comparing volumetric characteristics of left and 

right hippocamp i, all patients showed a slight predominance of left hippocampal volume. 

There was no statistically significant difference in volumetric characteristics of hippocampi 

in ind ividuals with mild or moderate dementia.  

Conclusion.  MR - morphometry is an inform ative diagnostic tool that in combination 

with clinical and psychological research, makes it possible to di agnose AD with high prob a-

bility . 

  

 Keywords: dementia, Alzheimer's disease, magnetic resonance imaging, magnetic 

resonance morphometry, magnetic res onance volumetry, hippocampal volumetric characte r-

istics, MRI data post -processing.  
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ɚɗɑɓəɨ Ȭɗɨɢɏɑɔ↑ɘɑɜɌ (ȭȬ) ð əɑɕɜɚɐɑɏɑ-

əɑɜɌɞɔɎəɚɑ ɓɌɍɚɗɑɎɌəɔɑ, ɡɌɜɌɖɞɑɜɔ-

ɓɟɪɥɑɑɝɫ ɛɜɚɏɜɑɝɝɔɜɟɪɥɔɘ ɝəɔɒɑ-

əɔɑɘ ɖɚɏəɔɞɔɎəɧɡ ɠɟəɖɢɔɔ↑ ɔ ɜɌɓɎɔ-

ɞɔɑɘ ɐɜɟɏɔɡ əɑɕɜɚɛɝɔɡɔɌɞɜɔɣɑɝɖɔɡ 

ɜɌɝɝɞɜɚɕɝɞɎ. Ƚɜɑɐɔ ɍɚɗɨəɧɡ ɝ ɐɑɘɑəɢɔɑɕ↑ ȭȬ 

ɐɔɌɏəɚɝɞɔɜɟɑɞɝɫ ɛɜɔɘɑɜəɚ Ɏ ɛɚɗɚɎɔəɑ ɝɗɟɣɌɑɎ 

[1].  

Ȼɜɚɏɜɑɝɝɔɜɟɪɥɔɕ əɑɕɜɚɐɑɏɑəɑɜɌɞɔɎəɧɕ 

ɛɜɚɢɑɝɝ ɛɜɔɎɚɐɔɞ, Ɏ ɣɌɝɞəɚɝɞɔ, ɖ ɛɚɝɞɑɛɑəəɚɕ 

ɛɚɞɑɜɑ əɑɕɜɚəɚɎ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ, ɝ ɛɜɑɔɘɟɥɑ-

ɝɞɎɑəəɧɘ ɎɚɎɗɑɣɑəɔɑɘ ɖɚɜɞɔɖɌɗɨəɚɕ ɛɗɌɝɞɔə-

ɖɔ Ɏɔɝɚɣəɚɕ (ɛɑɜɑɐəɑ-ɘɑɐɔɌɗɨəɧɑ, ɍɌɓɌɗɨəɧɑ ɔ 

ɗɌɞɑɜɌɗɨəɧɑ ɚɞɐɑɗɧ) ɔ ɞɑɘɑəəɚɕ (ɘɑɐɔɌɗɨəɧɑ ɔ 

ɗɌɞɑɜɌɗɨəɧɑ ɚɞɐɑɗɧ) ɐɚɗɑɕ, Ɍ ɞɌɖɒɑ ɛɚɫɝəɚɕ 

ɔɓɎɔɗɔəɧ [2, 3]. ȹɌ ɜɌəəɔɡ ɝɞɌɐɔɫɡ ɞɑɣɑəɔɫ ɓɌ-

ɍɚɗɑɎɌəɔɫ ɟ ɛɌɢɔɑəɞɚɎ ɝ ȭȬ ɚɞɘɑɣɌɑɞɝɫ ɎɚɎɗɑ-

ɣɑəɔɑ Ɏ ɛɌɞɚɗɚɏɔɣɑɝɖɔɕ ɛɜɚɢɑɝɝ ɩəɞɚɜɔəɌɗɨəɚɕ 

ɖɚɜɧ ɔ ɜɌɝɛɚɗɚɒɑəəɚɏɚ Ɏ əɑɛɚɝɜɑɐɝɞɎɑəəɚɕ 

ɍɗɔɓɚɝɞɔ ɚɞ əɑɬ ɏɔɛɛɚɖɌɘɛɌ [2 - 10]. ȸɌɗɧɑ 

ɜɌɓɘɑɜɧ ɔ əɑɐɚɝɞɌɞɚɣəɚ ɣɑɞɖɔɑ ɏɜɌəɔɢɧ ɩəɞɚ-

ɜɔəɌɗɨəɚɕ ɖɚɜɧ ɛɜɔɎɑɗɔ ɖ ɞɚɘɟ, ɣɞɚ əɌɔɍɚɗɨ-

ɤɑɑ ɜɌɝɛɜɚɝɞɜɌəɑəɔɑ ɛɜɔɚɍɜɑɗɌ ɚɢɑəɖɌ ɚɍɦɑɘɌ 

ɏɔɛɛɚɖɌɘɛɌ, ɖɌɖ ɎɔɓɟɌɗɨəɌɫ, ɞɌɖ ɔ ɝ ɛɜɔɘɑəɑ-

əɔɑɘ ɝɛɑɢɔɌɗɨəɚɏɚ ɛɜɚɏɜɌɘɘəɚɏɚ ɚɍɑɝɛɑɣɑəɔɫ 

ɐɗɫ ɛɚɝɞɛɜɚɢɑɝɝɚɜəɚɕ ɚɍɜɌɍɚɞɖɔ ɘɌɝɝɔɎɌ ȸȼ-

ɐɌəəɧɡ [4 - 10]. ȺɍɌ ɛɚɐɡɚɐɌ ɡɌɜɌɖɞɑɜɔɓɟɪɞɝɫ 

Ɏɧɝɚɖɚɕ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɕ ɞɚɣəɚɝɞɨɪ Ɏ ɎɧɫɎɗɑ-

əɔɔ ɜɑɐɟɖɢɔɔ ɚɍɦɑɘɌ ɏɔɛɛɚɖɌɘɛɌ ɛɜɔ ȭȬ [11 - 

13].  

 Ȯ ɘəɚɏɚɣɔɝɗɑəəɧɡ ɔɝɝɗɑɐɚɎɌəɔɫɡ ɏɚɗɚɎ-

əɚɏɚ ɘɚɓɏɌ ɝ ɛɜɔɘɑəɑəɔɑɘ ɘɌɏəɔɞəɚ-

ɜɑɓɚəɌəɝəɚɕ ɞɚɘɚɏɜɌɠɔɔ (ȸȼȾ) ɝɚɚɍɥɌɗɚɝɨ ɚɍ 

ɟɘɑəɨɤɑəɔɔ ɚɍɦɑɘɌ ɏɔɛɛɚɖɌɘɛɌ ɟ ɗɔɢ ɝ ȭȬ Ɏ 

ɝɜɌɎəɑəɔɔ ɝ ɛɚɖɌɓɌɞɑɗɫɘɔ ɖɚəɞɜɚɗɨəɚɕ ɏɜɟɛɛɧ 

[6 - 9, 12 - 16]. ȽɣɔɞɌɑɞɝɫ, ɣɞɚ Ɍɞɜɚɠɔɫ ɏɔɛɛɚ-

ɖɌɘɛɚɎ ɛɜɔ ȭȬ ɡɌɜɌɖɞɑɜɔɓɟɑɞɝɫ ɛɚɝɞɑɛɑəəɧɘ ɔ 

əɑɟɖɗɚəəɧɘ ɛɜɚɏɜɑɝɝɔɜɚɎɌəɔɑɘ ɛɚ ɘɑɜɑ ɜɌɓɎɔ-
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ɞɔɫ ɓɌɍɚɗɑɎɌəɔɫ [17 - 19].  

ɂɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. 

ɂɑɗɨɪ əɌɝɞɚɫɥɑɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɍɧɗɌ 

ɚɢɑəɖɌ ɚɍɦɑɘəɧɡ ɡɌɜɌɖɞɑɜɔɝɞɔɖ ɏɔɛɛɚɖɌɘɛɚɎ ɟ 

ɛɌɢɔɑəɞɚɎ ɝ ȭȬ Ɏ ɝɜɌɎəɑəɔɔ ɝ ɛɚɖɌɓɌɞɑɗɫɘɔ 

ɓɐɚɜɚɎɧɡ ɗɔɢ, ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɘɌɏəɔɞəɚ-

ɜɑɓɚəɌəɝəɚɕ ɘɚɜɠɚɘɑɞɜɔɔ.  

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. 

ȺɍɝɗɑɐɚɎɌə 41 ɛɌɢɔɑəɞ ɝ ȭȬ Ɏ ɎɚɓɜɌɝɞɑ 

70,63 Ñ8,38 ɗɑɞ ɔ 6 ɣɑɗɚɎɑɖ ɏɜɟɛɛɧ ɖɚəɞɜɚɗɫ 

(ɓɐɚɜɚɎɧɡ ɗɪɐɑɕ) Ɏ ɎɚɓɜɌɝɞɑ 64,67Ñ11,23 ɗɑɞ. 

Ȯɝɑɘ ɛɌɢɔɑəɞɌɘ ɔ ɓɐɚɜɚɎɧɘ ɗɔɢɌɘ ɛɜɚɎɚɐɔ-

ɗɚɝɨ əɑɕɜɚɛɝɔɡɚɗɚɏɔɣɑɝɖɚɑ ɚɍɝɗɑɐɚɎɌəɔɑ. Ȯ ɔɝ-

ɝɗɑɐɚɎɌəɔɑ ɎɖɗɪɣɌɗɔɝɨ ɛɌɢɔɑəɞɧ ɝ ɚɢɑəɖɚɕ 

ɔɝɡɚɐəɚɏɚ ɝɚɝɞɚɫəɔɫ ɖɚɏəɔɞɔɎəɧɡ ɠɟəɖɢɔɕ ɛɚ 

ɤɖɌɗɑ MMSE (Mini Mental State Examination) Ɏ 

ɐɔɌɛɌɓɚəɑ ɚɞ 11 ɐɚ 24 ɍɌɗɗɚɎ (əɚɜɘɌ 30 - 28 

ɍɌɗɗɚɎ). ȿ 21 ɛɌɢɔɑəɞɌ ɐɔɌɏəɚɝɞɔɜɚɎɌəɌ ɗɑɏɖɌɫ 

ɐɑɘɑəɢɔɫ (MMSE > 20 ɍɌɗɗɚɎ), ɟ 20 ɛɌɢɔɑəɞɚɎ ð 

ɟɘɑɜɑəəɌɫ ɐɑɘɑəɢɔɫ (MMSE < 20 ɍɌɗɗɚɎ). ȻɌɢɔ-

ɑəɞɧ ɝɚɚɞɎɑɞɝɞɎɚɎɌɗɔ ɖɜɔɞɑɜɔɫɘ ɐɔɌɏəɚɓɌ ȭȬ 

ȹɌɢɔɚəɌɗɨəɚɏɚ ɔəɝɞɔɞɟɞɌ əɑɎɜɚɗɚɏɔɣɑɝɖɔɡ, 

ɔəɠɑɖɢɔɚəəɧɡ ɍɚɗɑɓəɑɕ ɔ ɔəɝɟɗɨɞɌ, Ɍ ɞɌɖɒɑ 

ȬɝɝɚɢɔɌɢɔɔ ɍɚɗɑɓəɔ ȬɗɨɢɏɑɕɘɑɜɌ ɔ ɝɎɫɓɌəəɧɡ ɝ 

əɑɕ ɜɌɝɝɞɜɚɕɝɞɎ [20].  

ȸȼ-ɛɜɚɞɚɖɚɗ.  

Ȯɝɑɘ ɔɝɛɧɞɟɑɘɧɘ ɍɧɗɌ ɛɜɚɎɑɐɑəɌ ɘɌɏ-

əɔɞəɚ-ɜɑɓɚəɌəɝəɌɫ ɞɚɘɚɏɜɌɠɔɫ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ 

əɌ Ɏɧɝɚɖɚɛɚɗɨəɚɘ ȸȼ-ɞɚɘɚɏɜɌɠɑ (MAGNETOM 

Skyra 3.0T, çSiemens AGè, ȸɪəɡɑə, ȯɑɜɘɌəɔɫ) ɝ 

ɔɝɛɚɗɨɓɚɎɌəɔɑɘ 16-ɖɌəɌɗɨəɚɕ ɖɌɞɟɤɖɔ ɐɗɫ ɔɝ-

ɝɗɑɐɚɎɌəɔɫ ɏɚɗɚɎɧ ɔ ɤɑɔ. ȸȼ-ɛɜɚɞɚɖɚɗ ɎɖɗɪɣɌɗ 

Ɏ ɝɑɍɫ ɝɗɑɐɟɪɥɔɑ ɔɘɛɟɗɨɝəɧɑ ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚ-

ɝɞɔ:  

Ȱɗɫ ɛɜɚɎɑɐɑəɔɫ ɣɔɝɗɑəəɧɡ ɜɌɝɣɑɞɚɎ ɍɧɗ 

ɝɚɓɐɌə ɛɜɚɞɚɞɔɛ ɛɜɚɏɜɌɘɘəɚɏɚ ɝɜɑɐɝɞɎɌ, ɝɚɝɞɚ-

ɫɥɔɕ ɔɓ əɌɍɚɜɌ ɝɖɜɔɛɞɚɎ əɌ ɫɓɧɖɑ ɛɜɚɏɜɌɘɘɔ-

ɜɚɎɌəɔɫ R ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɍɔɍɗɔɚɞɑɖɔ fslr 

[21], ɝɚɐɑɜɒɌɥɔɕ əɌɍɚɜ ɛɚɝɗɑɐɚɎɌɞɑɗɨəɧɡ ɐɑɕ-

ɝɞɎɔɕ ɛɚ ɚɍɜɌɍɚɞɖɑ ȸȼȾ ɐɌəəɧɡ. ȹɌ ɛɑɜɎɚɘ 

ɩɞɌɛɑ ɚɝɟɥɑɝɞɎɗɫɑɞɝɫ ɓɌɛɟɝɖ ɎɝɛɚɘɚɏɌɞɑɗɨəɚɏɚ 

ɝɖɜɔɛɞɌ spm_dicom_convert ɔɓ ɛɌɖɑɞɌ SPM ɐɗɫ 

ɛɜɑɚɍɜɌɓɚɎɌəɔɫ ȸȼȾ ɝəɔɘɖɚɎ ɔɓ ɠɚɜɘɌɞɌ 

DICOM (Digital Imaging and Communications in 

Medicine) [22] Ɏ ɠɚɜɘɌɞ NIfTI (Neuroimaging 

Informatics Technology Ini tiative) [23]. ȰɌɗɑɑ, ɐɗɫ 

ɛɜɑɚɍɜɌɓɚɎɌəəɧɡ ɝəɔɘɖɚɎ, ɛɜɔɘɑəɫɑɞɝɫ ɟɞɔɗɔ-

ɞɌ BET (Brain Extraction Tool) FSL [24] ɐɗɫ ɟɐɌ-

ɗɑəɔɫ ɝ ɔɓɚɍɜɌɒɑəɔɕ ɎəɑɘɚɓɏɚɎɧɡ ɝɞɜɟɖɞɟɜ 

(ɚɍɚɗɚɣɖɔ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ, ɖɚɝɞɔ ɣɑɜɑɛɌ, ɘɫɏ-

ɖɔɑ ɞɖɌəɔ). Ȯ ɖɌɣɑɝɞɎɑ ɚɝəɚɎəɚɏɚ ɔəɝɞɜɟɘɑəɞɌ 

ɐɗɫ Ɏɧɐɑɗɑəɔɫ ɏɔɛɛɚɖɌɘɛɌ ɔɝɛɚɗɨɓɚɎɌɗɌɝɨ ɟɞɔ-

ɗɔɞɌ FIRST FSL [25]. ȰɌəəɧɕ ɔəɝɞɜɟɘɑəɞ ɝɚɛɚ-

ɝɞɌɎɗɫɑɞ Ɍɛɜɔɚɜəɧɑ ɌɞɗɌɝɧ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɔ 

Ɏɡɚɐəɧɑ ɐɌəəɧɑ ȸȼȾ. ȹɌ ɚɝəɚɎɑ ȸȼȾ-

ɔɓɚɍɜɌɒɑəɔɕ ɝɚɓɐɌɑɞɝɫ ɞɜɑɡɘɑɜəɌɫ ɘɚɐɑɗɨ ɔɝ-

ɝɗɑɐɟɑɘɚɕ ɚɍɗɌɝɞɔ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɝɑɜɔɕ ɛɜɑ-

ɚɍɜɌɓɚɎɌəɔɕ, ɖɚɞɚɜɧɑ ɝɚɛɚɝɞɌɎɗɫɪɞ ɘɌɝɤɞɌɍɧ 

ɔ ɛɚɗɚɒɑəɔɫ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ Ɏɚ Ɏɡɚɐəɚɘ ɔɓɚɍ-

ɜɌɒɑəɔɔ ɔ Ɏ ɌɞɗɌɝɑ. ȰɌɗɑɑ ɝɞɜɚɔɞɝɫ ɛɑɜɎɔɣəɌɫ 

ɘɚɐɑɗɨ ɔɝɖɚɘɚɕ ɝɞɜɟɖɞɟɜɧ, Ɏ ɣɌɝɞəɚɝɞɔ, ɏɔɛɛɚ-

ɖɌɘɛɚɎ. ȴɓəɌɣɌɗɨəɚ ɍɑɜɑɞɝɫ ɓɌɎɑɐɚɘɚ ɍɚɗɨɤɌɫ 

ɘɚɐɑɗɨ ɔ, ɎɛɚɝɗɑɐɝɞɎɔɔ, ɖɌɒɐɌɫ ɑɑ ɏɜɌəɔɢɌ 

ɛɚɐɎɑɜɏɌɑɞɝɫ ɛɜɚɢɑɐɟɜɑ ɐɑɠɚɜɘɌɢɔɔ ð ɟɐɌɗɑ-

əɔɪ, ɎɝɗɑɐɝɞɎɔɑ ɛɜɚɎɑɜɚɖ ɚ əɑɝɚɎɛɌɐɑəɔɔ ɖɚ-

ɚɜɐɔəɌɞ Ɏɑɜɤɔəɧ ɌɞɗɌɝəɧɘ, Ɍ ɞɌɖɒɑ ɞɜɑɍɟɑɘɚɕ 

ɫɜɖɚɝɞəɚɕ ɔəɞɑəɝɔɎəɚɝɞɔ ɔɝɖɚɘɧɡ ɞɖɌəɑɕ ɏɚ-

ɗɚɎəɚɏɚ ɘɚɓɏɌ. ȶɚəɞɜɚɗɨ ɛɜɌɎɔɗɨəɚɝɞɔ ɚɍɎɚɐɖɔ 

ɏɜɌəɔɢ ɏɔɛɛɚɖɌɘɛɚɎ əɌ ɩɞɌɛɑ ɚɞɗɌɐɖɔ ɜɌɓɜɌɍɚ-

ɞɌəəɚɏɚ ɛɚɐɡɚɐɌ ɛɜɚɎɚɐɔɗɝɫ c ɛɚɘɚɥɨɪ Ɏɔɓɟ-

Ɍɗɨəɚɏɚ ɌəɌɗɔɓɌ ɛɚɗɟɣɑəəɧɡ ɔɓɚɍɜɌɒɑəɔɕ 

ɚɛɧɞəɧɘ ɩɖɝɛɑɜɞɚɘ ð ɎɜɌɣɚɘ-ɜɑəɞɏɑəɚɗɚɏɚɘ. 

ȹɔɒɑ ɛɜɔɎɑɐɑəɧ ɔɓɚɍɜɌɒɑəɔɫ ɝ Ɏɧɐɑɗɑə-

əɧɘ ɏɔɛɛɚɖɌɘɛɚɘ (ɜɔɝ. 1; ɞ.ɑ. ɜɑɓɟɗɨɞɌɞ əɌɗɚ-

ɒɑəɔɫ ɏɜɌəɔɢ, ɚɝɞɌɎɤɔɡɝɫ ɛɚɝɗɑ ɛɜɚɢɑɐɟɜɧ 

ɐɑɠɚɜɘɌɢɔɔ əɌ ɖɌɒɐɚɘ ɝɗɚɑ ȸȼȾ- ɔɓɚɍɜɌɒɑ-

əɔɫ)  ɔ ɛɚɗɟɣɑəəɚɑ ɚɍɦɑɘəɚɑ ɔɓɚɍɜɌɒɑəɔɑ ɏɔɛ-

ɛɚɖɌɘɛɚɎ ɟ ɛɌɢɔɑəɞɌ ɝ ȭȬ (ɜɔɝ. 2).  

Ƚ ɢɑɗɨɪ ɚɍɦɑɖɞɔɎəɚɕ ɚɢɑəɖɔ Ɍɞɜɚɠɔɔ 

ɏɔɛɛɚɖɌɘɛɌ, ɛɜɚɎɚɐɔɗɌɝɨ əɚɜɘɌɗɔɓɌɢɔɫ ɑɏɚ 

ɚɍɦɑɘəɧɡ ɡɌɜɌɖɞɑɜɔɝɞɔɖ ɚɞəɚɝɔɞɑɗɨəɚ ɚɍɥɑɏɚ 

ɚɍɦɑɘɌ Ɏəɟɞɜɔɣɑɜɑɛəɧɡ ɝɞɜɟɖɞɟɜ ɝ ɛɚɘɚɥɨɪ 

çɛɜɚɛɚɜɢɔɚəɌɗɨəɚɏɚ ɛɚɐɡɚɐɌè. Ƚɟɞɨ ɐɌəəɚɏɚ ɘɑ-

ɞɚɐɌ ɓɌɖɗɪɣɌɑɞɝɫ Ɏ Ɏɧɣɔɝɗɑəɔɔ ɝɚɚɞəɚɤɑəɔɕ 

ɚɍɦɑɘɚɎ ɔəɞɑɜɑɝɟɪɥɑɏɚ ɌəɌɞɚɘɔɣɑɝɖɚɏɚ ɚɍɜɌ-

ɓɚɎɌəɔɫ ɔ ɚɍɥɑɏɚ ɚɍɦɑɘɌ Ɏəɟɞɜɔɣɑɜɑɛəɧɡ 

ɝɞɜɟɖɞɟɜ. Ȯ ɜɑɓɟɗɨɞɌɞɑ ɣɑɏɚ ɛɚɗɟɣɌɑɞɝɫ ɍɑɓɜɌɓ-

ɘɑɜəɌɫ ɎɑɗɔɣɔəɌ Ɏ ɐɔɌɛɌɓɚəɑ ɚɞ 0 ɐɚ 1.  

ȽɞɌɞɔɝɞɔɣɑɝɖɌɫ ɚɍɜɌɍɚɞɖɌ ɐɌəəɧɡ.  

ȼɑɓɟɗɨɞɌɞɧ ɚɍɝɗɑɐɚɎɌəɔɫ ɓɌəɚɝɔɗɔɝɨ Ɏ  

ȸȼ-ɛɜɚɞɚɖɚɗ 

 TR (ʤʩ) / TE (ʤʩ) FA
0 
/ TI (ʤʩ) FOV (ʤʤ) / Matrix Pixel (mm

2
) / Voxel 

size (mm
3
) 

3D MPRAGE (ʩʘʛʠʪʪʘʣʥɹʘʷ 

ʧʣʦʩʢʦʩʪʴ ʩʢʘʥʠʨʦʚʘʥʠʷ) 

2300 / 2,41 8 / 921 275ʭ275 / 320ʭ320 0,9 ʭ 0,9 ʭ 0,9 mm
3
 

ʊ2 TSE (ʘʢʩʠʘʣʴʥʘʷ ʧʣʦʩʢʦʩʪʴ 

ʩʢʘʥʠʨʦʚʘʥʠʷ) 

10000 / 100 150 / - 240x240 / 384ʭ384 0,6ʭ0,6 mm
2
 

ʊ2 FLAIR (ʘʢʩʠʘʣʴʥʘʷ 

ʧʣʦʩʢʦ
ʪʴ ʩʢʘʥʠʨʦʚʘʥʠʷ) 

9000 / 81 150 / 2500 220x220 / 320ʭ320 0,7ʭ0,7 mm
2
 

3D TOF 21 / 3,43 18 / - 200x181/ 384x364 ˉ of slabs = 5 

DTI EPI (ʘʢʩʠʘʣʴʥʘʷ 

ʧʣʦʩʢʦʩʪʴ ʩʢʘʥʠʨʦʚʘʥʠʷ) 

3700 / 92 b-value 0/1000 

s/mm
2
, Diff. Di-

rections 30 

220ʭ220 / 128ʭ128 1,7ʭ1,7ʭ4 mm
3
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ɔəɐɔɎɔɐɟɌɗɨəɟɪ ɠɚɜɘɌɗɔɓɚɎɌəəɟɪ ɖɌɜɞɟ ɛɌ-

ɢɔɑəɞɌ ɔ Ɏ ɐɌɗɨəɑɕɤɑɘ ɛɚɐɎɑɜɏɌɗɔɝɨ ɝɞɌɞɔɝɞɔ-

ɣɑɝɖɚɕ ɚɍɜɌɍɚɞɖɑ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɝɞɌəɐɌɜɞ-

əɚɏɚ ɛɌɖɑɞɌ SPSS v.17 ɔ R v.3.3.2. Ȱɗɫ ɌəɌɗɔɓɌ 

ɓəɌɣɔɘɧɡ ɚɞɗɔɣɔɕ ɘɑɒɐɟ ɐɎɟɘɫ ɎɧɍɚɜɖɌɘɔ ɔɝ-

ɛɚɗɨɓɚɎɌɗɝɫ əɑɛɌɜɌɘɑɞɜɔɣɑɝɖɔɕ ɖɜɔɞɑɜɔɕ 

ȸɌəəɌ-ȿɔɞəɔ. Ȱɗɫ ɌəɌɗɔɓɌ ɝɎɫɓɔ ɘɑɒɐɟ ɜɌɓ-

ɗɔɣəɧɘɔ ɛɑɜɑɘɑəəɧɘɔ ɔɝɛɚɗɨɓɚɎɌɗɝɫ ɖɚɜɜɑɗɫ-

ɢɔɚəəɧɕ ɌəɌɗɔɓ ȽɛɔɜɘɑəɌ. 

ȼɑɓɟɗɨɞɌɞɧ.  

Ƚɜɑɐəɔɑ ɓəɌɣɑəɔɫ ɔ ɝɞɌəɐɌɜɞəɧɑ ɚɞɖɗɚ-

əɑəɔɫ ɚɍɦɑɘəɧɡ ɡɌɜɌɖɞɑɜɔɝɞɔɖ ɗɑɎɚɏɚ ɔ ɛɜɌɎɚ-

ɏɚ ɏɔɛɛɚɖɌɘɛɚɎ, ɔɡ ɝɟɘɘɌɜəɚɏɚ ɚɍɦɑɘɌ ɔ ɚɞəɚ-

ɤɑəɔɫ ɖ ɚɍɦɑɘɟ Ɏəɟɞɜɔɣɑɜɑɛəɧɡ ɝɞɜɟɖɞɟɜ (Ɏɧ-

ɣɔɝɗɑəəɚɏɚ ɝ ɛɜɔɘɑəɑəɔɑɘ çɛɜɚɛɚɜɢɔɚəɌɗɨəɚɏɚ 

ɛɚɐɡɚɐɌè) ɟ ɗɔɢ ɔɓ ɏɜɟɛɛɧ ɖɚəɞɜɚɗɫ ɔ ɝ ȭȬ 

ɛɜɑɐɝɞɌɎɗɑəɧ Ɏ ɞɌɍɗɔɢɑ ʈ 1.  

ȴɓ ɞɌɍɗɔɢɧ Ɏɔɐəɚ, ɣɞɚ ɟ ɛɌɢɔɑəɞɚɎ ɝ ȭȬ 

ɚɍɦɑɘ ɚɍɚɔɡ ɏɔɛɛɚɖɌɘɛɚɎ ɔ ɔɡ ɝɟɘɘɌɜəɧɕ ɚɍɦ-

ɬɘ ɍɧɗɔ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɐɚɝɞɚɎɑɜəɚ ɘɑəɨɤɑ, ɣɑɘ 

Ɏ ɖɚəɞɜɚɗɨəɚɕ ɏɜɟɛɛɑ. Ⱥɍɦɑɘ ɗɑɎɚɏɚ ɏɔɛɛɚɖɌɘ-

ɛɌ əɑɓəɌɣɔɞɑɗɨəɚ ɛɜɑɎɧɤɌɗ ɚɍɦɑɘ ɛɜɌɎɚɏɚ. 

ȹɚɜɘɌɗɔɓɚɎɌəəɧɕ ɚɍɦɑɘ ɏɔɛɛɚɖɌɘɛɚɎ  ɍɧɗ 

ɍɚɗɨɤɑ Ɏ ɏɜɟɛɛɑ ɓɐɚɜɚɎɧɡ ɗɔɢ.  

Ƚɜɑɐəɔɑ ɓəɌɣɑəɔɫ ɔ ɝɞɌəɐɌɜɞəɧɑ ɚɞɖɗɚ-

əɑəɔɫ ɚɍɦɑɘəɧɡ ɡɌɜɌɖɞɑɜɔɝɞɔɖ ɗɑɎɚɏɚ ɔ ɛɜɌɎɚ- 

 

ȼɔɝ. 1 (Fig. 1) 

ȼɔɝ. 1.   Ȯɧɐɑɗɑəɔɑ ɏɔɛɛɚɖɌɘɛɌ ɟ ɛɌɢɔɑəɞɌ ɝ ȭȬ. 

Fig. 1.  Hippocampal delineation in a patient with AD.  

 

ȼɔɝ. 2 (Fig. 2) 

ȼɔɝ. 2.    Ⱥɍɦɑɘəɚɑ ɔɓɚɍɜɌɒɑəɔɑ Ɏɧɐɑɗɑəəɚɏɚ ɏɔɛɛɚɖɌɘɛɌ ɛɌɢɔɑəɞɌ ɝ ȭȬ. 

Fig. 2.   3-dimensional image of delineated hippocampus of a patient with AD.  
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ɏɚ ɏɔɛɛɚɖɌɘɛɚɎ, ɔɡ ɝɟɘɘɌɜəɚɏɚ ɔ əɚɜɘɌɗɔɓɚ-

ɎɌəəɚɏɚ ɚɍɦɑɘɌ (Ɏɧɣɔɝɗɑəəɚɏɚ c ɛɚɘɚɥɨɪ ɛɜɚ-

ɛɚɜɢɔɚəɌɗɨəɚɏɚ ɛɚɐɡɚɐɌ) Ɏ ɏɜɟɛɛɌɡ ɗɔɢ ɝ ȭȬ ɝ 

ɗɑɏɖɚɕ ɔ ɟɘɑɜɑəəɚɕ ɐɑɘɑəɢɔɑɕ ɛɜɑɐɝɞɌɎɗɑəɧ Ɏ 

ɞɌɍɗɔɢɑ ʈ 2.  

ȶɌɖ Ɏɔɐəɚ ɔɓ ɞɌɍɗɔɢɧ, ɝɞɌɞɔɝɞɔɣɑɝɖɔ 

ɓəɌɣɔɘɧɡ ɜɌɓɗɔɣɔɕ ɘɚɜɠɚɘɑɞɜɔɣɑɝɖɔɡ ɛɚɖɌɓɌ-

ɞɑɗɑɕ ɘɑɒɐɟ ɛɌɢɔɑəɞɌɘɔ ɝ ɗɑɏɖɚɕ ɔ ɟɘɑɜɑəəɚɕ 

ɐɑɘɑəɢɔɑɕ əɑ ɚɍəɌɜɟɒɑəɚ.  

Ⱥɍɝɟɒɐɑəɔɑ. 

Ȼɜɔ ɚɢɑəɖɑ ɚɍɦɑɘəɧɡ ɡɌɜɌɖɞɑɜɔɝɞɔɖ ɏɔɛ-

ɛɚɖɌɘɛɚɎ ɟ ɛɌɢɔɑəɞɚɎ ɝ ȭȬ ɔ ɗɔɢ ɔɓ ɖɚəɞɜɚɗɨ-

əɚɕ ɏɜɟɛɛɧ ɍɧɗɚ ɎɧɫɎɗɑəɚ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌ-

ɣɔɘɚɑ ɟɘɑəɨɤɑəɔɑ ɔɡ ɚɍɦɑɘɌ Ɏ ɏɜɟɛɛɑ ɛɌɢɔɑə-

ɞɚɎ ɝ ȭȬ, Ɏ ɝɜɌɎəɑəɔɔ ɝ ɔəɐɔɎɔɐɌɘɔ ɔɓ ɏɜɟɛɛɧ 

ɖɚəɞɜɚɗɫ. Ƚɡɚɒɔɑ ɜɑɓɟɗɨɞɌɞɧ ɍɧɗɔ ɛɚɗɟɣɑəɧ Ɏɚ 

ɘəɚɏɔɡ ɌəɌɗɚɏɔɣəɧɡ ɔɝɝɗɑɐɚɎɌəɔɫɡ [8, 9, 17, 

18]. Ȼɜɔ ɝɜɌɎəɑəɔɔ ɚɍɦɑɘəɧɡ ɡɌɜɌɖɞɑɜɔɝɞɔɖ 

ɏɔɛɛɚɖɌɘɛɚɎ ɚɞɘɑɣɌɗɚɝɨ əɑɓəɌɣɔɞɑɗɨəɚɑ ɛɜɑɚɍ-

ɗɌɐɌəɔɑ ɚɍɦɑɘɌ ɗɑɎɚɏɚ ɏɔɛɛɚɖɌɘɛɌ, əɌɔɍɚɗɑɑ 

ɚɞɣɑɞɗɔɎɚ ɎɧɜɌɒɑəəɚɑ Ɏ ɏɜɟɛɛɑ ɓɐɚɜɚɎɧɡ ɗɔɢ.  

Ȯ ɐɜɟɏɔɡ ɔɝɝɗɑɐɚɎɌəɔɫɡ [17, 31, 32, 33], 

ɛɜɚɎɑɐɑəəɧɡ əɌ ɍɚɗɑɑ ɓəɌɣɔɞɑɗɨəɧɡ ɎɧɍɚɜɖɌɡ 

ɔɗɔ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɞɚɘɚɏɜɌɠɚɎ ɝɚ ɝɎɑɜɡɎɧ-

ɝɚɖɚɕ əɌɛɜɫɒɑəəɚɝɞɨɪ ɘɌɏəɔɞəɚɏɚ ɛɚɗɫ (7 Ⱦɑɝ-

ɗɌ), ɍɧɗɔ ɛɚɗɟɣɑəɧ ɜɑɓɟɗɨɞɌɞɧ, ɛɚɖɌɓɌɎɤɔɑ 

ȾɌɍɗɔɢɌ ʈ1.    ȰɌəəɧɑ ɘɚɜɠɚɘɑɞɜɔɔ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɟ ɗɔɢ ɔɓ ɏɜɟɛɛɧ ɖɚəɞɜɚɗɫ ɔ 

ɛɌɢɔɑəɞɚɎ ɝ ȭȬ. 

           ˥ ͪͯͨͨ·                     

˽͔͙ͦ͊͊ͭ͘͟͡ 

˭͍͒ͦͪͦ·͔ ˽͊ͼ͙͔ͤͭ· ͫ ͔͋ͦͤ͘͡ΈΌ ˢ͡Έͼπ

͎͔͚͔ͣͪ͊ 

˶͔͍·͚ ͎͙ͨͨͦ͊ͣͨ͟, ͣ ͣ3 нтпуΦнт ҕ нпуΦлм мфпсΦто ҕ поуΦпу*  

˽͍ͪ͊·͚ ͎͙ͨͨͦ͊ͣͨ͟, ͣ ͣ3 нромΦпн ҕ сспΦрн 1933.67 ҕ оуфΦнф*  

˻͋Ά͔ͣ ͎͙͍ͨͨͦ͊ͣͨͦ͟, ͣ ͣ3 рнтфΦсф ҕ уусΦрп оуулΦоф ҕ стнΦфн*  

˹͙͍ͦͪͣ͊ͦ͊ͤͤ͘͡·͚ ͦ͋Ά͔ͣ ͎͙ͨͨͦ͟ ͍͊ͣͨͦ лΦпм ҕ лΦлрр 0.ом ҕ лΦлспϝ 

 

   

ȻɜɔɘɑɣɌəɔɑ: * -ɜ<0,05 ɐɚɝɞɚɎɑɜəɚɑ ɜɌɓɗɔɣɔɑ ɛɚɖɌɓɌɞɑɗɑɕ ɛɌɢɔɑəɞɚɎ ɝ ɍɚɗɑɓəɨɪ 

ȬɗɨɏɑɕɘɑɜɌ. 

ȾɌɍɗɔɢɌ ʈ2.    ȽɜɌɎəɑəɔɑ ɚɍɦɑɘɚɎ ɏɔɛɛɚɖɌɘɛɚɎ ɛɌɢɔɑəɞɚɎ ɝ ɗɑɏɖɚɕ ɔ ɟɘɑɜɑəəɚɕ 

ɐɑɘɑəɢɔɑɕ. 

                  ˥ͪͯͨͨ·         

˽͔͙ͦ͊͊ͭ͘͟͡ 

˭͍͒ͦͪͦ·͔ 

˶͙ͼ͊ 

ˣͦ͡Έͤ·͔ ͫ ͔͎͚ͦ͟͡ 

͔͔͒ͣͤͼ͙͔͚ 

ˣͦ͡Έͤ·͔ ͫ ͔͔͚ͯͣͪͤͤͦ ͔͒π

͔ͣͤͼ͔͚͙ 

˶͔͍·͚ ͎͙ͨͨͦ͊ͣͨ͟Σ 

ͣͣ3 

нтпуΦнт ҕ нпуΦлм мффсΦрм ҕ опоΦпмϝ 

(0.00010) 

мфрнΦлр ҕ ропΦфсϝ όлΦллнрсύ 

˽͍ͪ͊·͚ ͎͙ͨͨͦ͟ ͊ͣͨ, 

ͣͣ3 

нромΦпн ҕ сспΦрн  муфсΦтл ҕ оофΦотϝ 

(0.01939) 

мффмΦум ҕ пофΦсп όлΦлфнонύ 

˻͋Ά͔ͣ ͎͙ͨͨͦ͟ ͍͊ͣͨͦΣ 

ͣͣ3 

рнтфΦсф ҕ уусΦрп о уфоΦнм ҕ рфоΦлсϝ 

(0.00109) 

о фпоΦус ҕ троΦопϝ 

(0.00256) 

˹͙͍ͦͪͣ͊ͦ͊ͤͤ͘͡ ·͚ 

ͦ͋Ά͔ͣ ͎͙ͨͨͦ͊ͣͨ͟ ͍ͦ 

лΦпм ҕ лΦлрр лΦом ҕ лΦлпсϝ 

(0.00078) 

лΦом ҕ 0.070* (0.00438) 

ȻɜɔɘɑɣɌəɔɑ: * ð ɐɚɝɞɚɎɑɜəɚɑ ɜɌɓɗɔɣɔɑ ɛɚɖɌɓɌɞɑɗɑɕ ɛɌɢɔɑəɞɚɎ ɝ ɍɚɗɑɓəɨɪ Ȭɗɨɢɏɑɕ-

ɘɑɜɌ, ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɘɑɞɚɐɌ ɁɚɗɘɌ ɐɗɫ ɘəɚɒɑɝɞɎɑəəɧɡ ɛɜɚɎɑɜɚɖ ɏɔɛɚɞɑɓ (Ɏ ɝɖɚɍɚɣɖɌɡ 

ɛɜɔɎɑɐɑəɧ ɓəɌɣɑəɔɫ p-value).     
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ɝɡɚɐəɧɑ ɚɍɦɑɘɧ ɗɑɎɚɏɚ ɔ ɛɜɌɎɚɏɚ ɏɔɛɛɚɖɌɘɛɚɎ 

ɔɗɔ əɑɝɖɚɗɨɖɚ ɍɚɗɨɤɔɕ ɚɍɦɑɘ ɛɜɌɎɚɏɚ ɏɔɛɛɚ-

ɖɌɘɛɌ. Ȼɜɔ ɩɞɚɘ ɜɌɓɍɜɚɝ ɝɜɑɐəɔɡ ɓəɌɣɑəɔɕ 

ɚɍɦɑɘɚɎ ɏɔɛɛɚɖɌɘɛɚɎ ɐɗɫ ɛɌɢɔɑəɞɚɎ ɝ ɍɚɗɑɓəɨɪ 

ȬɗɨɢɏɑɕɘɑɜɌ ɝɚɝɞɌɎɗɫɑɞ 1671ð1867 ɘɘ3 ɐɗɫ ɗɑ-

Ɏɚɏɚ ɏɔɛɛɚɖɌɘɛɌ, 1631ð2123 ɘɘ3 ɐɗɫ ɛɜɌɎɚɏɚ 

ɏɔɛɛɚɖɌɘɛɌ, ɣɞɚ ɍɗɔɓɖɚ ɖ ɜɑɓɟɗɨɞɌɞɌɘ əɌɤɑɏɚ 

ɔɝɝɗɑɐɚɎɌəɔɫ.  

Ȼɜɔ ɔɝɝɗɑɐɚɎɌəɔɔ ɏɔɛɛɚɖɌɘɛɚɎ ɟ ɗɔɢ ɝ 

ɐɑɘɑəɢɔɑɕ ɗɑɏɖɚɕ ɔ ɝɜɑɐəɑɕ ɝɞɑɛɑəɔ ɎɧɜɌɒɑə-

əɚɝɞɔ, əɑ ɚɞɘɑɣɑəɚ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɧɡ 

ɜɌɓɗɔɣɔɕ ɔɡ ɚɍɦɑɘəɧɡ ɡɌɜɌɖɞɑɜɔɝɞɔɖ. ȰɌəəɚɑ 

ɚɍɝɞɚɫɞɑɗɨɝɞɎɚ ɘɚɒɑɞ ɍɧɞɨ ɚɍɟɝɗɚɎɗɑəɚ ɞɑɘ, ɣɞɚ 

ɩəɞɚɜɔəɌɗɨəɌɫ ɖɚɜɌ ɔ ɏɔɛɛɚɖɌɘɛɌɗɨəɌɫ ɠɚɜ-

ɘɌɢɔɫ Ɏ ɍɚɗɨɤɑɕ ɝɞɑɛɑəɔ ɝɞɜɌɐɌɪɞ əɌ əɌɣɌɗɨ-

əɧɡ (əɑɐɑɘɑəɞəɧɡ) ɩɞɌɛɌɡ ɞɑɣɑəɔɫ ȭȬ, Ɏ ɞɚ 

Ɏɜɑɘɫ ɖɌɖ əɌ ɝɞɌɐɔɫɡ ɐɑɘɑəɢɔɔ Ɏ ɍɚɗɨɤɑɕ ɝɞɑ-

ɛɑəɔ ɛɚɜɌɒɌɪɞɝɫ ɌɝɝɚɢɔɌɞɔɎəɧɑ ɚɍɗɌɝɞɔ, Ɍ 

ɎɛɚɝɗɑɐɝɞɎɔɔ ɔ Ɏɝɫ ɖɚɜɞɔɖɌɗɨəɌɫ ɛɗɌɝɞɔəɖɌ ɔ 

ɝɟɍɖɚɜɞɔɖɌɗɨəɧɑ ɚɞɐɑɗɧ ɍɚɗɨɤɔɡ ɛɚɗɟɤɌɜɔɕ 

ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ [2, 4, 8]. 

ȺɏɜɌəɔɣɑəɔɑɘ əɌɤɑɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɫɎɗɫ-

ɑɞɝɫ ɚɞəɚɝɔɞɑɗɨəɚ əɑɍɚɗɨɤɚɕ ɚɍɦɑɘ Ɏɧɍɚɜɖɔ 

əɌɍɗɪɐɑəɔɕ, ɝɚɝɞɌɎɗɫɪɥɔɡ ɖɚəɞɜɚɗɨəɟɪ ɏɜɟɛ-

ɛɟ. ȺɐəɌɖɚ, ɝɜɌɎəɑəɔɑ ɐɌəəɧɡ, ɛɚɗɟɣɑəəɧɡ Ɏ 

əɌɤɑɕ ɜɌɍɚɞɑ ɔ ɟ ɐɜɟɏɔɡ ɔɝɝɗɑɐɚɎɌɞɑɗɑɕ [17, 31, 

32, 33], ɞɌɖɒɑ ɛɚɖɌɓɧɎɌɑɞ ɍɗɔɓɖɔɑ ɓəɌɣɑəɔɫ 

(ɗɑɎɧɕ ɏɔɛɛɚɖɌɘɛ 2059ð2837 ɘɘ3, ɛɜɌɎɧɕ ɏɔɛ-

ɛɚɖɌɘɛ 2133ð2837 ɘɘ3). 

Ȼɜɔɘɑəɑəɔɑ ɘɑɞɚɐɚɎ Sample Size Design 

ɔɓ ɜɌɍɚɞ [34, 35] ɛɚɓɎɚɗɫɑɞ ɟɞɎɑɜɒɐɌɞɨ, ɣɞɚ ɜɌɝ-

ɝɘɚɞɜɑəəɧɑ ɚɍɦɑɘɧ Ɏɧɍɚɜɖɔ ɫɎɗɫɪɞɝɫ ɐɚɝɞɌ-

ɞɚɣəɧɘɔ ɝ ɟɜɚɎəɫɘɔ ɓəɌɣɔɘɚɝɞɔ 0.12 ɐɗɫ ɏɜɟɛ-

ɛɧ ɛɌɢɔɑəɞɚɎ ɝ ȭȬ ɔ ɟɜɚɎəɑɘ ɓəɌɣɔɘɚɝɞɔ 0.1 ɟ 

ɏɜɟɛɛɧ ɖɚəɞɜɚɗɫ ɛɜɔ ɠɔɖɝɔɜɚɎɌəəɚɘ ɜɌɓɘɑɜɑ 

ɛɑɜɎɚɕ Ɏɧɍɚɜɖɔ. 

ȶ ɚɞɗɔɣɔɞɑɗɨəɧɘ ɚɝɚɍɑəəɚɝɞɫɘ əɌɝɞɚɫɥɑ-

ɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɝɗɑɐɟɑɞ ɚɞəɑɝɞɔ ɛɜɔɘɑəɑəəɧɕ 

ɛɚɐɡɚɐ ɖ ɛɜɚɢɑɝɝɟ Ɏɧɣɔɝɗɑəɔɫ ɚɍɦɑɘəɧɡ ɡɌ-

ɜɌɖɞɑɜɔɝɞɔɖ ɏɔɛɛɚɖɌɘɛɌ. Ȯ ɚɞɗɔɣɔɔ ɚɞ ɞɜɌɐɔ-

ɢɔɚəəɧɡ ɛɚɐɡɚɐɚɎ, ɔɝɛɚɗɨɓɟɪɥɔɡ ɔəɝɞɜɟɘɑə-

ɞɌɗɨəɧɑ ɝɜɑɐɝɞɎɌ BET FSL, SPM ɔ First FSL, Ɏ 

əɌɝɞɚɫɥɑɕ ɜɌɍɚɞɑ ɐɚɛɚɗəɔɞɑɗɨəɚ ɛɜɔɘɑəɑəɧ 

ɛɜɚɢɑɐɟɜɧ ɛɜɑɐɎɌɜɔɞɑɗɨəɚɕ ɚɍɜɌɍɚɞɖɔ ɔ ɝɑɏ-

ɘɑəɞɌɢɔɔ ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɧɡ ɔɓɚɍɜɌɒɑəɔɕ 

ɝ ɢɑɗɨɪ ɝəɔɒɑəɔɫ ɛɚɏɜɑɤəɚɝɞɔ Ɏɧɣɔɝɗɑəɔɫ 

ɚɍɦɑɘɌ ɏɔɛɛɚɖɌɘɛɚɎ ɓɌ ɝɣɑɞ ɍɚɗɑɑ ɞɚɣəɚɕ ɗɚɖɌ-

ɗɔɓɌɢɔɔ ɏɜɌəɔɢ ɞɖɌəɑɕ ɘɚɓɏɌ. ȶɌɒɐɧɕ ɔɓ ɜɌɝ-

ɝɘɌɞɜɔɎɌɑɘɧɡ ɔəɝɞɜɟɘɑəɞɌɗɨəɧɡ ɝɜɑɐɝɞɎ ɚɍɗɌ-

ɐɌɑɞ Ɏɧɝɚɖɔɘ ɖɌɣɑɝɞɎɚɘ Ɏɧɐɑɗɑəɔɫ ɔ ɝɑɏɘɑə-

ɞɌɢɔɔ ɞɖɌəɑɕ ɔ ɝɞɜɟɖɞɟɜ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ, ɣɞɚ 

ɛɚɐɞɎɑɜɒɐɌɑɞɝɫ ɛɟɍɗɔɖɌɢɔɫɘɔ Ɏ ɜɑɢɑəɓɔɜɟɑ-

ɘɧɡ əɌɟɣəɧɡ ɒɟɜəɌɗɌɡ [27 - 30]. ȶɚɘɍɔəɌɢɔɫ 

ɐɌəəɧɡ ɛɚɐɡɚɐɚɎ ɐɌɑɞ ɐɚɛɚɗəɔɞɑɗɨəɧɕ ɛɚɗɚ-

ɒɔɞɑɗɨəɧɕ ɩɠɠɑɖɞ, ɝɚɝɞɚɫɥɔɕ Ɏ ɚɍɑɝɛɑɣɑəɔɔ 

ɍɚɗɑɑ ɞɚɣəɚɕ ɗɚɖɌɗɔɓɌɢɔɔ ɏɔɛɛɚɖɌɘɛɌ. Ȱɗɫ ɩɞɚ-

ɏɚ, əɑɓɌɎɔɝɔɘɚ ɐɜɟɏ ɚɞ ɐɜɟɏɌ, ɛɚɝɜɑɐɝɞɎɚɘ ɛɜɚ-

ɢɑɐɟɜ FIRST FSL ɔ SPM ɎɧɛɚɗəɫɗɌɝɨ ɝɑɏɘɑəɞɌ-

ɢɔɫ ɔɓɚɍɜɌɒɑəɔɕ, ɜɑɓɟɗɨɞɌɞɚɘ ɖɚɞɚɜɚɕ ɍɧɗɚ 

ɛɚɝɞɜɚɑəɔɑ ɚɍɗɌɝɞɑɕ ɔɓɚɍɜɌɒɑəɔɫ, ɝɚɚɞɎɑɞ-

ɝɞɎɟɪɥɔɡ ɚɞɐɑɗɨəɧɘ ɞɖɌəɫɘ ɘɚɓɏɌ. ȳɌɞɑɘ ɜɌɓ-

ɜɌɍɚɞɌəəɧɘ ɛɜɚɏɜɌɘɘəɧɘ ɘɚɐɟɗɑɘ ɛɜɚɔɓɎɚɐɔ-

ɗɚɝɨ ɝɜɌɎəɑəɔɑ ɖɚɚɜɐɔəɌɞ ɏɜɌəɔɢ ɞɖɌəɑɕ ɘɚɓɏɌ, 

ɝɠɚɜɘɔɜɚɎɌəəɧɡ ɚɍɑɔɘɔ ɛɜɚɢɑɐɟɜɌɘɔ, ɣɞɚ 

ɚɍɑɝɛɑɣɔɗɚ ɔɝɖɗɪɣɑəɔɑ ɔɓ ɐɌɗɨəɑɕɤɑɕ ɚɍɜɌ-

ɍɚɞɖɔ ɛɚɘɑɡ əɌ ɔɓɚɍɜɌɒɑəɔɔ, Ɍ ɞɌɖɒɑ ɛɚɓɎɚɗɔ-

ɗɚ ɟɞɚɣəɔɞɨ ɛɚɝɜɑɐɝɞɎɚɘ ɝɏɗɌɒɔɎɌəɔɫ ɖɚɚɜɐɔ-

əɌɞɧ ɖɜɌɑɎ ɝɑɏɘɑəɞɚɎ. ɉɞɚ ɚɍɟɝɗɚɎɔɗɚ Ɏɧɝɚɖɟɪ 

ɞɚɣəɚɝɞɨ ɗɚɖɌɗɔɓɌɢɔɔ ɏɔɛɛɚɖɌɘɛɌ ɔ ɔɓɘɑɜɑəɔɫ 

ɑɏɚ ɚɍɦɑɘɌ. Ȼɜɑɐɗɚɒɑəəɧɕ ɘɑɞɚɐ ɛɚɓɎɚɗɫɑɞ ɝ 

Ɏɧɝɚɖɚɕ ɞɚɣəɚɝɞɨɪ ɚɢɑəɔɎɌɞɨ ɚɍɦɑɘ ɔəɞɑɜɑɝɟ-

ɪɥɔɡ ɌəɌɞɚɘɔɣɑɝɖɔɡ ɝɞɜɟɖɞɟɜ.  

ȳəɌɣɔɘɚɝɞɨ ɐɌəəɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɛɚɐ-

ɣɑɜɖɔɎɌɑɞɝɫ ɞɑɘ, ɣɞɚ Ɏ ɚɞɑɣɑɝɞɎɑəəɚɕ ɗɔɞɑɜɌ-

ɞɟɜɑ ɖɜɌɕəɑ ɘɌɗɚ ɜɌɍɚɞ, Ɏ ɖɚɞɚɜɧɡ ɛɜɚɎɑɐɑə 

ɘɚɜɠɚɘɑɞɜɔɣɑɝɖɔɕ ɌəɌɗɔɓ ɏɔɛɛɚɖɌɘɛɚɎ ɟ ɍɚɗɨ-

əɧɡ ɝ ȭȬ ɝ ɛɜɔɘɑəɑəɔɑɘ ȸȼȾ ɔ ɌɎɞɚɘɌɞɔɣɑɝɖɔɡ 

ɔəɝɞɜɟɘɑəɞɌɗɨəɧɡ ɝɜɑɐɝɞɎ ɛɚɝɞɛɜɚɢɑɝɝɚɜəɚɕ 

ɚɍɜɌɍɚɞɖɔ ɔɓɚɍɜɌɒɑəɔɕ. Ȯ ɝɞɌɞɨɑ ɛɜɑɐɗɚɒɑəɌ ɔ 

ɌɛɜɚɍɔɜɚɎɌəɌ ɘɑɞɚɐɔɖɌ, ɝɛɚɝɚɍəɌɫ ɝɟɥɑɝɞɎɑə-

əɚ ɟɛɜɚɝɞɔɞɨ ɔ ɟɝɖɚɜɔɞɨ ɛɚɗɟɣɑəɔɑ ɣɔɝɗɑəəɧɡ 

ɡɌɜɌɖɞɑɜɔɝɞɔɖ, ɎɌɒəɧɡ ɐɗɫ ɌəɌɗɔɓɌ əɑɕɜɚɐɑɏɑ-

əɑɜɌɞɔɎəɧɡ ɛɜɚɢɑɝɝɚɎ ɛɜɔ ȭȬ. 

ȳɌɖɗɪɣɑəɔɑ.  

ȸȼ-ɘɚɜɠɚɘɑɞɜɔɫ ɫɎɗɫɑɞɝɫ ɔəɠɚɜɘɌɞɔɎ-

əɧɘ ɘɑɞɚɐɚɘ ɐɔɌɏəɚɝɞɔɖɔ, ɖɚɞɚɜɧɕ Ɏɘɑɝɞɑ ɝ 

ɖɗɔəɔɖɚ-ɛɝɔɡɚɗɚɏɔɣɑɝɖɔɘ ɔɝɝɗɑɐɚɎɌəɔɑɘ ɛɚɓ-

Ɏɚɗɫɑɞ ɝ Ɏɧɝɚɖɚɕ Ɏɑɜɚɫɞəɚɝɞɨɪ ɐɔɌɏəɚɝɞɔɜɚ-

ɎɌɞɨ ȭȬ.   

ȴɝɞɚɣəɔɖ ɠɔəɌəɝɔɜɚɎɌəɔɫ ɔ  ɖɚəɠɗɔɖɞ 

ɔəɞɑɜɑɝɚɎ. 

ȬɎɞɚɜɧ ɐɌəəɚɕ ɝɞɌɞɨɔ ɛɚɐɞɎɑɜɐɔɗɔ ɚɞɝɟɞ-

ɝɞɎɔɑ ɖɚəɠɗɔɖɞɌ ɔəɞɑɜɑɝɚɎ, ɚ ɖɚɞɚɜɧɡ əɑɚɍɡɚ-

ɐɔɘɚ ɝɚɚɍɥɔɞɨ. 

ȴɝɞɚɣəɔɖ ɠɔəɌəɝɔɜɚɎɌəɔɫ. ȴɝɝɗɑɐɚ-

ɎɌəɔɑ Ɏɧɛɚɗəɑəɚ ɓɌ ɝɣɑɞ ɏɜɌəɞɌ ȼɚɝɝɔɕɝɖɚ-

ɏɚ əɌɟɣəɚɏɚ ɠɚəɐɌ (ɛɜɚɑɖɞ 17-11 -01288).
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Ɍɗɚɏɚɘ ɛɜɚɎɑɐɑəɔɫ ɖɌɣɑɝɞɎɑəəɚɕ ɐɑəɞɌɗɨəɚɕ ɔɘɛɗɌəɞɌɢɔɔ ɫɎɗɫɑɞɝɫ ɛɜɚɎɑɐɑ-

əɔɑ ɛɜɑɐɎɌɜɔɞɑɗɨəɚɏɚ ɖɚɘɛɗɑɖɝɌ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɡ ɘɑɜɚɛɜɔɫɞɔɕ ɝ ɛɜɚɎɑɐɑəɔɑɘ 

ɝɛɔɜɌɗɨəɚɕ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ (ȽȶȾ). ȴɘɑəəɚ əɌɗɔɣɔɑ Ɏɞɚɜɔɣəɧɡ Ɏɚɝ-

ɛɌɗɔɞɑɗɨəɧɡ ɛɜɚɢɑɝɝɚɎ ɫɎɗɫɑɞɝɫ ɚɝəɚɎəɚɕ ɛɜɔɣɔəɚɕ ɚɞɞɚɜɒɑəɔɫ ɔ ɝɑɖɎɑɝɞɜɌ-

ɢɔɔ ɔɘɛɗɌəɞɌɞɌ ɝ ɛɜɔɗɑɏɌɪɥɔɘɔ ɞɖɌəɫɘɔ, ɛɜɚɏɜɑɝɝɔɜɚɎɌəɔɫ Ɏɑɜɡəɑɣɑɗɪɝɞəɚɏɚ ɝɔəɟ-

ɝɔɞɌ ɔ ɐɜ. ȽɎɚɑɎɜɑɘɑəəɚɑ ɟɝɞɜɌəɑəɔɑ ɔəɠɑɖɢɔɚəəɚɏɚ ɝɚɝɞɚɫəɔɫ əɌ Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ, Ɍ 

ɞɌɖɒɑ Ɏ ɛɜɔɗɑɏɌɪɥɔɡ ɚɖɚɗɚəɚɝɚɎɧɡ ɛɌɓɟɡɌɡ ɛɚɎɧɤɌɑɞ ɖɌɣɑɝɞɎɚ ɐɑəɞɌɗɨəɚɕ ɔɘɛɗɌəɞɌ-

ɢɔɔ, Ɍ ɞɌɖɒɑ Ɏɝɑɏɚ ɖɚɘɛɗɑɖɝɌ ɎɚɝɝɞɌəɚɎɗɑəɔɫ ɒɑɎɌɞɑɗɨəɚɕ ɩɠɠɑɖɞɔɎəɚɝɞɔ. 

ɂɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. Ⱥɛɜɑɐɑɗɑəɔɑ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɡ Ɏɚɓɘɚɒəɚɝɞɑɕ CȶȾ Ɏɑɜɡəɑ-

ɣɑɗɪɝɞəɧɡ ɝɔəɟɝɚɎ ɐɗɫ ɎɧɫɎɗɑəɔɫ ɛɚɖɌɓɌəɔɕ ɔ ɛɜɚɞɔɎɚɛɚɖɌɓɌəɔɕ ɛɑɜɑɐ ɛɜɚɎɑɐɑəɔɑɘ 

ɐɑəɞɌɗɨəɚɕ ɔɘɛɗɌəɞɌɢɔɔ ɛɜɔ ɓɌɘɑɥɑəɔɔ ɒɑɎɌɞɑɗɨəɚɕ ɏɜɟɛɛɧ ɓɟɍɚɎ.  

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. ȻɜɚɎɑɐɑəɚ ɖɗɔəɔɖɚ-ɝɞɚɘɌɞɚɗɚɏɔɣɑɝɖɚɑ ɚɍɝɗɑɐɚɎɌəɔɑ, Ɍ 

ɞɌɖɒɑ ȽȶȾ ɚɖɚɗɚəɚɝɚɎɧɡ ɛɌɓɟɡ 34 ɛɌɢɔɑəɞɚɎ ɝ ɛɜɑɐɛɚɗɚɒɔɞɑɗɨəɧɘ ɐɔɌɏəɚɓɚɘ ɚɐɚəɞɚ-

ɏɑəəɚɏɚ ɝɔəɟɝɔɞɌ. ȽȶȾ ɛɜɚɎɚɐɔɗɔ Ɏ ɖɚɜɚəɌɗɨəɚɕ ɔ ɝɌɏɔɞɞɌɗɨəɚɕ ɛɗɚɝɖɚɝɞɫɡ əɌ ɘɟɗɨ-

ɞɔɝɛɔɜɌɗɨəɚɘ ɤɑɝɞəɌɐɢɌɞɔɝɜɑɓɚɎɚɘ ɞɚɘɚɏɜɌɠɑ IV ɛɚɖɚɗɑəɔɫ PHILIPS MX 8000 ɝ ɞɚɗ-

ɥɔəɚɕ ɝɜɑɓɌ 0,75 ɘɘ ɔ ɜɌɝɝɞɚɫəɔɑɘ ɘɑɒɐɟ ɝɗɚɫɘɔ 1,5 ɘɘ. 

ȼɑɓɟɗɨɞɌɞɧ ɔɝɝɗɑɐɚɎɌəɔɫ ɛɚɖɌɓɌɗɔ Ɏɧɝɚɖɟɪ ɝɞɑɛɑəɨ ɚɐɚəɞɚɏɑəəɚɏɚ ɔəɠɢɔɜɚ-

ɎɌəɔɫ ɞɖɌəɑɕ Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ. ȼɑəɞɏɑəɚɗɚɏɔɣɑɝɖɌɫ ɐɔɌɏəɚɝɞɔɖɌ ɛɚɝɜɑɐɝɞɎɚɘ ȽȶȾ ɛɜɔ 

ɚɐɚəɞɚɏɑəəɚɘ ɝɔəɟɝɔɞɑ əɌ ɠɚəɑ ɛɑɜɠɚɜɌɢɔɔ ɐəɌ ɝɔəɟɝɌ ɝɛɚɝɚɍɝɞɎɟɑɞ ɟɞɚɣəɑəɔɪ, ɐɚ-

ɝɞɚɎɑɜəɚɘɟ ɎɧɫɎɗɑəɔɪ ɝɚɚɍɥɑəɔɫ, ɞɚɛɚɏɜɌɠɔɔ, ɏɜɌəɔɢ ɔ ɜɌɓɘɑɜɚɎ ɖɚɝɞəɚɏɚ ɐɑɠɑɖɞɌ, 

ɣɞɚ əɑɚɍɡɚɐɔɘɚ ɐɗɫ ɚɛɞɔɘɔɓɌɢɔɔ ɐɌɗɨəɑɕɤɑɕ ɗɑɣɑɍəɚɕ ɞɌɖɞɔɖɔ.  

Ⱥɍɝɟɒɐɑəɔɑ. ȽɛɔɜɌɗɨəɌɫ ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ Ɏ ɝɌɏɔɞɞɌɗɨəɚɕ ɛɜɚɑɖɢɔɔ 

əɌ ɩɞɌɛɑ ɖɚɘɛɗɑɖɝəɚɏɚ ɚɍɝɗɑɐɚɎɌəɔɫ ɛɌɢɔɑəɞɌ ɛɑɜɑɐ ɐɑəɞɌɗɨəɚɕ ɔɘɛɗɌəɞɌɢɔɑɕ Ɏ Ɏɑɜɡ-

əɪɪ ɣɑɗɪɝɞɨ ɛɚɓɎɚɗɫɑɞ ɚɛɜɑɐɑɗɔɞɨ Ɏɚɓɘɚɒəɧɑ ɚɣɌɏɔ Ɏɞɚɜɔɣəɚɏɚ ɎɚɓəɔɖəɚɎɑəɔɫ ɎɚɝɛɌ-

ɗɔɞɑɗɨəɚɏɚ ɖɚɘɛɚəɑəɞɌ ɔ ɚɜɚɌəɞɜɌɗɨəɚɑ ɝɚɟɝɞɨɑ. ȻɜɚɎɑɐɑəɔɑ ȽȶȾ ɛɚɝɗɑ Ɏɧɛɚɗəɑəɔɫ 

ɚɛɑɜɌɢɔɔ ɛɚɐəɫɞɔɫ ɐəɌ Ɏɑɜɡəɑɣɑɗɪɝɞəɚɕ ɛɌɓɟɡɔ ɛɚɓɎɚɗɫɑɞ ɚɢɑəɔɞɨ ɖɌɣɑɝɞɎɚ Ɏɧɛɚɗəɑ-

əɔɫ ɛɜɑɐɔɘɛɗɌəɞɚɗɚɏɔɣɑɝɖɚɕ ɌɟɏɘɑəɞɌɢɔɔ. 
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POSSIBILITIES OF TOMOGRAPHY FOR MONITORING OF ODONTOGENIC SINUSITIS 

AT THE STAGES OF IMPLANTATION 

 

Nikolenko V.N. 2, Kochurova E.V. 1, Prohodnaja V.A. 2, Lapina N.V. 3,  

Skorikova L.A.3,  Gilmiyarov E.M. 4 
 

he key to high -quality dental implantation is a preliminary set of diagnostic 

measures included multispiral computed tomography (MSCT). It is the presence of 

secondary inflammatory meas ures that is the main cause of rejection and seque s-

tration of the implant with adjacent tissues, the progression of sinusitis, etc. Timely elimin a-

tion of the infectious state in the upper jaw, as well as in the adjacent paranasal sinuses 

increases the qual ity of dental implantation, as well as the entire complex of restoration of 

chewing efficiency.  

Purpose.  To determine the diagnostic capabilities of MSCT of the maxillary sinuses 

to ident ify indications and contraindications before preparing for dental imp lantation in the 

lateral parts of the upper jaw.  

Materials and methods.  MSCT of the paranasal sinuses was performed in 34 p a-

tients with odontogenic sinusitis with reconstruction in the coronary and sagittal plane on a 

mu ltispiral sixteen -slice tomograph o f the IV generation PHILIPS MX 8000 in the mode of 

spiral tomo graphy with a slice thickness of 0.75 mm with a distance between layers of 1.5 

mm.  

Results.  The results of the study showed a high degree of odontogenic infection of 

the upper jaw tissues. X -ray  diagnostics by MSCT in odontogenic sinusitis on the bac k-

ground of sinus bottom perforation helps to clarify the reliable identification of the message, 

topogr aphy, boundaries and dimensions of the bone defect, which is necessary to optimize 

further treatm ent tactics.  

Discussion.  MSCT with sagittal reconstruction allows you to determine not only l o-

calized thickening of the mucous membrane of the paranasal sinus in the area of the causal 

tooth, but also to identify incomplete obturation of the root canal sy stem, clearly visualize 

radic u lar cysts and oroantral anastomosis. MSCT after conducting the operation the sinus 

lift a l lows to assess the quality of performance preimplantational augmentation. .   

 

 Keywords: dental implantation, paranasal sinuses, augment ation, computed tomo g-

raphy, sinusitis.  
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ɝɚɎɜɑɘɑəəɧɡ ɟɝɗɚɎɔɫɡ əɌɍɗɪɐɌɑɞɝɫ 

ɟɎɑɗɔɣɑəɔɑ ɖɚɗɔɣɑɝɞɎɌ ɛɌɢɔɑəɞɚɎ ɝ 

ɚɐɚəɞɚɏɑəəɧɘ ɝɔəɟɝɔɞɚɘ (ȺȽ), ɣɞɚ 

ɘɚɒɑɞ ɍɧɞɨ ɚɍɦɫɝəɑəɚ əɑ ɞɚɗɨɖɚ 

ɫɞɜɚɏɑəəɧɘɔ ɛɜɔɣɔəɌɘɔ Ɏɚɓəɔɖəɚ-

Ɏɑəɔɫ ɛɌɞɚɗɚɏɔɣɑɝɖɚɏɚ ɛɜɚɢɑɝɝɌ, əɚ ɔ ɝɚɎɑɜ-

ɤɑəɝɞɎɚɎɌəɔɑɘ ɘɑɞɚɐɚɎ ɐɔɌɏəɚɝɞɔɖɔ ɝ ɛɚɘɚ-

ɥɨɪ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ [1 - 3].  

ȳɌɗɚɏɚɘ ɖɗɔəɔɣɑɝɖɔ ɖɌɣɑɝɞɎɑəəɚɕ ɐɑə-

ɞɌɗɨəɚɕ ɔɘɛɗɌəɞɌɢɔɔ əɌ Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ ɫɎ-

ɗɫɑɞɝɫ Ɏɧɛɚɗəɑəɔɑ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚɏɚ ɔɝɝɗɑ-

ɐɚɎɌəɔɫ ɚɍɗɌɝɞɔ ɌɗɨɎɑɚɗɫɜəɚɏɚ ɏɜɑɍəɫ ɔ Ɏɑɜɡ-

əɑɣɑɗɪɝɞəɧɡ ɝɔəɟɝɚɎ [4]. ȴɘɑəəɚ ɝ ɢɑɗɨɪ ɝɎɚɑ-

Ɏɜɑɘɑəəɚɏɚ ɎɧɫɎɗɑəɔɫ, Ɍ ɓɌɞɑɘ ɔ ɗɑɣɑəɔɫ Ɏɚɝ-

ɛɌɗɔɞɑɗɨəɧɡ ɓɌɍɚɗɑɎɌəɔɕ ɞɌɖɔɡ, əɌɛɜɔɘɑɜ,  

ɖɌɖ ɚɐɚəɞɚɏɑəəɧɕ ɝɔəɟɝɔɞ, ɔɗɔ əɑ ɎɚɝɛɌɗɔɞɑɗɨ-

əɧɡ ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ ɛɜɚɢɑɝɝɚɎ, ɚɢɑəɖɔ ɖɌɣɑ-

ɝɞɎɌ ɌɟɏɘɑəɞɌɞɌ, ɛɚɗɟɣɑəəɚɏɚ ɛɚɝɗɑ ɛɜɚɎɑɐɑəɔɫ 

ɚɛɑɜɌɢɔɔ ɝɔəɟɝ-ɗɔɠɞɔəɏɌ, ɜɑɖɚɘɑəɐɚɎɌəɚ ɛɜɚ-

Ɏɑɐɑəɔɑ ɝɛɔɜɌɗɨəɚɕ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ 

(ȽȶȾ) [5]. 

Ⱥɐɚəɞɚɏɑəəɟɪ ɩɞɔɚɗɚɏɔɪ ɝɔəɟɝɔɞɌ ɛɚɓɎɚ-

ɗɫɑɞ ɛɜɑɐɛɚɗɚɒɔɞɨ Ɏɑɝɨ ɝɛɑɖɞɜ ɚɝəɚɎəɧɡ ɔ ɐɚ-

ɛɚɗəɔɞɑɗɨəɧɡ ɘɑɞɚɐɚɎ ɚɍɝɗɑɐɚɎɌəɔɫ, əɚ, əɑ-

ɝɘɚɞɜɫ əɌ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɑ Ɏɚɓɘɚɒəɚɝɞɔ, ɚɐɚə-

ɞɚɏɑəəɧɑ ɛɜɔɣɔəɧ ɚɝɞɌɪɞɝɫ əɑ ɎɧɫɎɗɑəəɧɘɔ, 

Ɍ ɗɑɣɑəɔɑ ɞɌɖɔɡ ɛɌɢɔɑəɞɚɎ ð əɑ ɩɠɠɑɖɞɔɎəɧɘ 

[6].  

ȴɘɘɟəɚɏɔɝɞɚɡɔɘɔɣɑɝɖɔɑ, ɘɚɜɠɚɘɑɞɜɔɣɑ-

ɝɖɔɑ ɔ ɟɗɨɞɜɌɝɞɜɟɖɞɟɜəɧɑ ɔɝɝɗɑɐɚɎɌəɔɫ ɛɚɓɎɚ-
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ɗɫɪɞ ɔɐɑəɞɔɠɔɢɔɜɚɎɌɞɨ ɞɔɛɔɣəɧɑ ɐɗɫ ɗɌɞɑəɞ-

əɧɡ ɠɚɜɘ ɞɑɣɑəɔɫ ȺȽ ɘɚɜɠɚɗɚɏɔɣɑɝɖɔɑ ɔɓɘɑ-

əɑəɔɫ, ɖɚɞɚɜɧɑ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔ, əɌ ɜɑɠɚɜ-

ɘɌɞɌɡ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɘɘɧ, ɘɚɏɟɞ ɍɧɞɨ 

ɛɜɑɐɝɞɌɎɗɑəɧ ɛɜɔɓəɌɖɌɘɔ ɝəɔɒɑəɔɫ Ɏɚɓɐɟɤ-

əɚɝɞɔ ɌəɞɜɟɘɌ ɓɌ ɝɣɑɞ ɏɔɛɑɜɞɜɚɠɔɔ ɝɗɔɓɔɝɞɚɕ 

ɚɍɚɗɚɣɖɔ Ɏ ɚɍɗɌɝɞɔ ɐəɌ ɛɌɓɟɡɔ (ɌɗɨɎɑɚɗɫɜəɚɕ 

ɍɟɡɞɧ) [7, 8]. ȾɌɖɒɑ ɛɜɚɢɑɝɝ ɘɚɒɑɞ ɍɧɞɨ ɗɚɖɌ-

ɗɔɓɚɎɌə Ɏ ɓɚəɑ ɓɟɍɌ ɝ ɛɑɜɔɌɛɔɖɌɗɨəɧɘɔ ɔɓɘɑ-

əɑəɔɫɘɔ [9]. 

ȾɌɖɔɑ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɑ ɔ ɘɚɜɠɚɗɚɏɔɣɑ-

ɝɖɔɑ ɛɜɚɫɎɗɑəɔɫ, ɖɌɖ ɏɔɛɑɜɞɜɚɠɔɜɚɎɌəəɌɫ ɔə-

ɠɔɢɔɜɚɎɌəəɌɫ ɝɗɔɓɔɝɞɌɫ ɚɍɚɗɚɣɖɌ Ɏɑɜɡəɑɣɑ-

ɗɪɝɞəɚɏɚ ɝɔəɟɝɌ, ɘɚɒəɚ ɜɌɝɝɘɌɞɜɔɎɌɞɨ ɖɌɖ 

ɠɌɖɞɚɜ ɜɔɝɖɌ, Ɍ ɎɞɚɜɔɣəɌɫ ɖɚəɞɌɘɔəɌɢɔɫ ɫɎ-

ɗɫɑɞɝɫ ɝɎɚɑɚɍɜɌɓəɧɘ ɞɜɔɏɏɑɜɚɘ ɐɗɫ ɘɌəɔɠɑɝɞɌ 

ɜɌɓɎɑɜəɟɞɚɕ ɖɗɔəɔɖɔ ɚɐɚəɞɚɏɑəəɚɏɚ ɝɔəɟɝɔɞɌ 

[10]. Ȼɜɔɣɑɘ əɌɔɍɚɗɑɑ ɜɌɝɛɜɚɝɞɜɌəɬəəɚɕ ɛɚɝɗɑ-

ɐɚɎɌɞɑɗɨəɚɝɞɨɪ ɫɎɗɫɑɞɝɫ: çɚɝɞɜɌɫ ɜɑɝɛɔɜɌɞɚɜ-

əɚ-ɎɔɜɟɝəɌɫ ɔəɠɑɖɢɔɫ Ƃ ɚɝɞɜɧɕ ɝɔəɟɝɔɞè [11]. 

ȾɌɖɚɕ ɝɢɑəɌɜɔɕ ɜɌɓɎɔɞɔɫ ɝɚɍɧɞɔɕ ɠɚɜɘɔɜɟɑɞ 

ɝɚɚɞɎɑɞɝɞɎɟɪɥɔɕ ɌəɌɘəɑɓ ɔ ɛɜɔɎɚɐɔɞ ɖ ɐɔɌ-

ɏəɚɝɞɔɣɑɝɖɔɘ ɚɤɔɍɖɌɘ. 

Ȼɜɔɘɑəɑəɔɑ ɎəɟɞɜɔɜɚɞɚɎɧɡ ɜɌɐɔɚɎɔɓɔɚ-

ɏɜɌɠɔɣɑɝɖɔɡ ɝəɔɘɖɚɎ ɔɗɔ ɚɜɞɚɛɌəɞɚɘɚɏɜɌɠɔɔ 

Ɏ ɖɌɣɑɝɞɎɑ ɝɖɜɔəɔəɏɚɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ, ɝ ɟɣɬɞɚɘ 

ɔɡ ɜɑɌɗɨəɧɡ Ɏɚɓɘɚɒəɚɝɞɑɕ, əɑ ɝɛɚɝɚɍɝɞɎɟɑɞ 

ɞɚɣəɚɕ ɔ ɛɜɌɎɔɗɨəɚɕ ɔəɞɑɜɛɜɑɞɌɢɔɔ ɜɑəɞɏɑəɚ-

ɗɚɏɔɣɑɝɖɔɡ ɔɓɘɑəɑəɔɕ Ɏ ɚɍɗɌɝɞɔ ɐəɌ ɏɌɕɘɚɜɚ-

Ɏɚɕ ɛɌɓɟɡɔ [12]. 

Ȼɑɜɑɐ ɐɑəɞɌɗɨəɚɕ ɔɘɛɗɌəɞɌɢɔɑɕ, ɛɜɔ 

ɔɘɑɪɥɑɘɝɫ ɐɑɠɔɢɔɞɑ Ɏɧɝɚɞɧ ɔ ɤɔɜɔəɧ Ɍɗɨ-

Ɏɑɚɗɫɜəɚɏɚ ɏɜɑɍəɫ, ɖɌɣɑɝɞɎɑəəɌɫ ɌɟɏɘɑəɞɌɢɔɫ 

ɚɛɜɑɐɑɗɫɑɞ ɛɑɜɝɛɑɖɞɔɎɧ ɚɝɞɑɚɔəɞɑɏɜɌɢɔɔ ɔɘ-

ɛɗɌəɞɌɞɌ. Ƚɛɑɖɞɜ ɘɑɞɚɐɚɎ ɜɑɏɑəɑɜɌɢɔɔ ɖɚɝɞɔ 

ɐɚɝɞɌɞɚɣəɚ ɤɔɜɚɖ (əɌɛɜɌɎɗɑəəɌɫ ɖɚɝɞəɌɫ ɜɑɏɑ-

əɑɜɌɢɔɫ, ɖɚɘɛɜɑɝɝɔɚəəɚ-ɐɔɝɞɜɌɖɢɔɚəəɧɕ 

ɚɝɞɑɚɏɑəɑɓ, ɜɌɝɥɑɛɗɑəɔɑ ɌɗɨɎɑɚɗɫɜəɚɏɚ ɏɜɑɍəɫ, 

ɝɟɍɌəɞɜɌɗɨəɌɫ ɌɟɏɘɑəɞɌɢɔɫ, ɌɟɞɚɞɜɌəɝɛɗɌəɞɌ-

ɢɔɫ ɏɟɍɣɌɞɚ-ɖɚɜɞɔɖɌɗɨəɧɡ ɍɗɚɖɚɎ ɔ ɛɜɚɣɑɑ) [6]. 

ȺɐəɌɖɚ əɔ ɚɐɔə ɔɓ ɛɑɜɑɣɔɝɗɑəəɧɡ ɝɛɚɝɚɍɚɎ 

əɑɗɨɓɫ əɌɓɎɌɞɨ ɟəɔɎɑɜɝɌɗɨəɧɘ ɔ 100% ɩɠɠɑɖ-

ɞɔɎəɧɘ, Ɏ ɝɎɫɓɔ ɝ ɣɑɘ ɛɚɖɌɓɌəɔɫ ɖ ɔɡ ɔɝɛɚɗɨ-

ɓɚɎɌəɔɪ ɔ ɚɢɑəɖɌ ɩɠɠɑɖɞɔɎəɚɝɞɔ ɞɜɑɍɟɪɞ ɐɚ-

ɛɚɗəɔɞɑɗɨəɧɡ ɔɝɝɗɑɐɚɎɌəɔɕ ɔ ɌəɌɗɔɓɌ ɜɑɓɟɗɨ-

ɞɌɞɚɎ.  

ɂɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. 

Ⱥɛɜɑɐɑɗɔɞɨ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɑ Ɏɚɓɘɚɒəɚɝɞɔ 

CȶȾ Ɏɑɜɡəɑɣɑɗɪɝɞəɧɡ ɝɔəɟɝɚɎ ɐɗɫ ɎɧɫɎɗɑəɔɫ 

ɛɚɖɌɓɌəɔɕ ɔ ɛɜɚɞɔɎɚɛɚɖɌɓɌəɔɕ ɛɑɜɑɐ ɛɚɐɏɚ-

ɞɚɎɖɚɕ ɖ ɐɑəɞɌɗɨəɚɕ ɔɘɛɗɌəɞɌɢɔɔ Ɏ ɍɚɖɚɎɧɡ 

ɚɞɐɑɗɌɡ Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. 

Ȯ ɔɝɝɗɑɐɚɎɌəɔɔ ɛɜɔəɫɗɔ ɟɣɌɝɞɔɑ 34 ɛɌɢɔ-

ɑəɞɌ ɝ ɐɔɌɏəɚɝɞɔɜɚɎɌəəɧɘ ɚɐɚəɞɚɏɑəəɧɘ ɝɔəɟ-

ɝɔɞɚɘ əɌ ɚɝəɚɎɌəɔɔ ɐɌəəɧɡ ɚɛɜɚɝɌ, ɚɝɘɚɞɜɌ, 

ɌəɌɘəɑɓɌ ɔ ɜɑɓɟɗɨɞɌɞɚɎ ȽȶȾ Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ ɝ 

ɛɜɔɐɌɞɚɣəɧɘɔ ɛɌɓɟɡɌɘɔ Ɏ ɌɖɝɔɌɗɨəɚɕ ɔ ɝɌɏɔɞ-

ɞɌɗɨəɚɕ ɛɜɚɑɖɢɔɫɡ. Ȯɝɑ ɔɝɝɗɑɐɚɎɌəɔɫ ȽȶȾ ɛɜɚ-

Ɏɚɐɔɗɔ əɌ ɘɟɗɨɞɔɝɛɔɜɌɗɨəɚɘ ɤɑɝɞəɌɐɢɌɞɔɝɜɑ-

ɓɚɎɚɘ ɞɚɘɚɏɜɌɠɑ IV ɛɚɖɚɗɑəɔɫ (PHILIPS  MX  

8000, ȯɚɗɗɌəɐɔɫ). ȾɚɗɥɔəɌ ɝɜɑɓɌ 0,75 ɘɘ, ɘɑɒ-

ɝɗɚɕəɚɑ ɜɌɝɝɞɚɫəɔɑ 1,5 ɘɘ.  

ȿ Ɏɝɑɡ ɚɍɝɗɑɐɚɎɌəəɧɡ ɛɌɢɔɑəɞɚɎ ɍɧɗ Ɏɧ-

ɫɎɗɑə ɐɑɠɔɢɔɞ ɌɗɨɎɑɚɗɫɜəɚɏɚ ɏɜɑɍəɫ ɛɚ Ɏɑɜɞɔ-

ɖɌɗɔ (ɘɑəɑɑ 4 ɘɘ), ɣɞɚ ɛɚɐɜɌɓɟɘɑɎɌɗɚ ɛɗɌəɔɜɚ-

ɎɌəɔɑ ɝɟɍɌəɞɜɌɗɨəɚɕ ɌɟɏɘɑəɞɌɢɔɔ Ɏ Ɏɔɐɑ ɚɞ-

ɐɑɗɨəɚɏɚ ɝɌɘɚɝɞɚɫɞɑɗɨəɚɏɚ ɩɞɌɛɌ ɛɑɜɑɐ ɐɑə-

ɞɌɗɨəɚɕ ɔɘɛɗɌəɞɌɢɔɑɕ. Ȼɚɝɗɑ ɛɜɑɐɎɌɜɔɞɑɗɨəɚɏɚ 

ɟɝɛɑɤəɚɏɚ ɗɑɣɑəɔɫ ɚɐɚəɞɚɏɑəəɚɏɚ ɝɔəɟɝɔɞɌ Ɏ 

ɝɚɚɞɎɑɞɝɞɎɔɔ ɝ ɖɗɔəɔɣɑɝɖɔɘɔ ɜɑɖɚɘɑəɐɌɢɔɫɘɔ 

ɛɜɚɎɚɐɔɗɌɝɨ ɌɟɏɘɑəɞɌɢɔɫ ɖɚɝɞəɚɕ ɔɝɖɟɝɝɞɎɑə-

əɚɕ ɝɞɜɟɖɞɟɜɧ ɛɚɐ ɖɚəɞɜɚɗɑɘ ɜɌɐɔɚɎɔɓɔɚɏɜɌ-

ɠɔɔ ɝ ɛɚɝɗɑɐɟɪɥɑɕ ɚɢɑəɖɚɕ ɜɑɓɟɗɨɞɌɞɌ ɣɑɜɑɓ 6 

ɘɑɝɫɢɑɎ. Ⱥɞɖɜɧɞɧɕ ɝɔəɟɝ-ɗɔɠɞɔəɏ ɛɜɚɔɓɎɚɐɔ-

ɗɔ ɝ ɠɚɜɘɔɜɚɎɌəɔɑɘ ɗɌɞɑɜɌɗɨəɚɏɚ çɚɖəɌè, ɝɞɌə-

ɐɌɜɞəɚ. ȺɞɝɗɌɔɎɌəɔɑ ɘɑɘɍɜɌəɧ ɄəɌɕɐɑɜɌ ɛɜɚ-

Ɏɚɐɔɗɔ ɩəɐɚɝɖɚɛɔɣɑɝɖɔ ɝ ɚɛɞɔɖɚɕ 0Á, 30Á, 70Á. 

ȽɠɚɜɘɔɜɚɎɌəəɚɑ ɝɟɍɌəɞɜɌɗɨəɚɑ ɛɜɚɝɞɜɌəɝɞɎɚ 

ɓɌɛɚɗəɫɗɔ çɣɔɝɞɧɘè ɚɝɞɑɚɛɗɌɝɞɔɣɑɝɖɔɘ ɖɝɑəɚ-

ɘɌɞɑɜɔɌɗɚɘ Bio -Oss (Geistlich , ɄɎɑɕɢɌɜɔɫ) ɔ 

ɌɟɞɚɛɗɌɓɘɚɕ. Ȼɚɝɗɑ ɓɌɎɑɜɤɑəɔɫ əɌɛɚɗəɑəɔɫ 

ɝɟɍɌəɞɜɌɗɨəɚɏɚ ɛɜɚɝɞɜɌəɝɞɎɌ ɐɑɠɑɖɞ ɖɚɜɞɔ-

ɖɌɗɨəɚɕ ɛɗɌɝɞɔəɖɔ Ɏ ɓɚəɑ çɚɖəɌè ɛɚɖɜɧɎɌɗɔ ɜɑ-

ɓɚɜɍɔɜɟɑɘɚɕ ɘɑɘɍɜɌəɚɕ Bio -Gide  (Geistlich , 

ɄɎɑɕɢɌɜɔɫ), ɖɚɞɚɜɟɪ ɠɔɖɝɔɜɚɎɌɗɔ ɞɔɞɌəɚɎɧ-

ɘɔ ɛɔəɌɘɔ. ȳɌɞɑɘ ɝɗɔɓɔɝɞɚ-əɌɐɖɚɝɞəɔɣəɧɕ 

ɗɚɝɖɟɞ ɎɚɓɎɜɌɥɌɗɔ ɚɍɜɌɞəɚ ɔ ɠɔɖɝɔɜɚɎɌɗɔ ɟɓ-

ɗɚɎɧɘɔ ɤɎɌɘɔ Prolene  5,0. Ȯ ɜɌəəɑɘ ɛɚɝɗɑɚɛɑ-

ɜɌɢɔɚəəɚɘ ɛɑɜɔɚɐɑ ɛɜɚɎɚɐɔɗɔ ɌəɞɔɍɌɖɞɑɜɔ-

Ɍɗɨəɟɪ ɔ ɛɜɚɞɔɎɚɎɚɝɛɌɗɔɞɑɗɨəɟɪ ɠɌɜɘɌɖɚɞɑ-

ɜɌɛɔɪ ɛɚ ɚɍɥɑɛɜɔəɫɞɧɘ ɝɡɑɘɌɘ. Ƀɑɜɑɓ 6 ɘɑɝɫ-

ɢɑɎ, ɛɜɔ ɚɞɝɟɞɝɞɎɔɔ ɖɗɔəɔɣɑɝɖɔɡ ɔ ɜɑəɞɏɑəɚɗɚ-

ɏɔɣɑɝɖɔɡ ɛɜɔɓəɌɖɚɎ ɔəɠɔɢɔɜɚɎɌəɔɫ ɌɟɏɘɑəɞɌ-

ɞɌ, ɛɜɚɎɚɐɔɗɔ ɟɝɞɌəɚɎɖɟ ɐɑəɞɌɗɨəɧɡ ɔɘɛɗɌəɞɌ-

ɞɚɎ. 

ȼɑɓɟɗɨɞɌɞɧ ɔɝɝɗɑɐɚɎɌəɔɫ ɔ ɔɡ ɚɍɝɟɒ-

ɐɑəɔɑ. 

Ȯ ɡɚɐɑ ɔɝɝɗɑɐɚɎɌəɔɫ Ɏɝɑ ɛɌɢɔɑəɞɧ ɍɧɗɔ 

ɚɛɜɑɐɑɗɑəɧ Ɏ 2 ɏɜɟɛɛɧ ɛɚ ɝɞɑɛɑəɔ çɚɣɑɎɔɐəɚ-

ɝɞɔ ɚɐɚəɞɚɏɑəəɚɕ ɩɞɔɚɗɚɏɔɔ ɝɔəɟɝɔɞɌè. 1 ɏɜɟɛɛɌ 

ð 18 ɛɌɢɔɑəɞɚɎ ɝ ɚɐɚəɞɚɏɑəəɧɘ ɝɔəɟɝɔɞɚɘ 

ɎɝɗɑɐɝɞɎɔɑ əɌɗɔɣɔɫ ɓɟɍɚɎ ɒɑɎɌɞɑɗɨəɚɕ ɏɜɟɛɛɧ, 

ɓɟɍɚɎ Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ ɝ ɚɝɗɚɒəɑəɔɫɘɔ ɖɌɜɔɑɝɌ 

(12 ɛɌɢɔɑəɞɚɎ), ɘəɚɒɑɝɞɎɑəəɧɘ ɛɚɜɌɒɑəɔɑɘ 

ɞɎɑɜɐɧɡ ɞɖɌəɑɕ ɓɟɍɚɎ (8 ɛɌɢɔɑəɞɚɎ), ɝ ɛɜɑɐɤɑ-

ɝɞɎɟɪɥɔɘ ɐɑɍɪɞɟ ɚɐɚəɞɚɏɑəəɚɏɚ ɝɔəɟɝɔɞɌ ɟɐɌ-

ɗɑəɔɑɘ ɓɟɍɚɎ əɌ Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ (6 ɛɌɢɔɑəɞɚɎ), 

ɟ 5 ɔɓ ɖɚɞɚɜɧɡ ɎɧɫɎɗɑəɚ ɚɜɚɌəɞɜɌɗɨəɚɑ ɝɚɚɍ-

ɥɑəɔɑ, Ɍ ɟ 1 ɛɌɢɔɑəɞɌ ɟɐɌɗɑəɔɑ ɓɟɍɌ ɚɝɗɚɒəɔ-

ɗɚɝɨ ɌɗɨɎɑɚɗɔɞɚɘ. 

ȼɑəɞɏɑəɚɗɚɏɔɣɑɝɖɌɫ ɐɔɌɏəɚɝɞɔɖɌ ɛɚɝɜɑɐ-

ɝɞɎɚɘ ȽȶȾ ɛɜɔ ȺȽ əɌ ɠɚəɑ ɛɑɜɠɚɜɌɢɔɔ ɐəɌ 

ɝɔəɟɝɌ ɝɛɚɝɚɍɝɞɎɟɑɞ ɟɞɚɣəɑəɔɪ, ɐɚɝɞɚɎɑɜəɚɘɟ 

ɎɧɫɎɗɑəɔɪ ɝɚɚɍɥɑəɔɫ, ɞɚɛɚɏɜɌɠɔɔ, ɏɜɌəɔɢ ɔ 

ɜɌɓɘɑɜɚɎ ɖɚɝɞəɚɏɚ ɐɑɠɑɖɞɌ, ɣɞɚ əɑɚɍɡɚɐɔɘɚ ɐɗɫ 

ɚɛɞɔɘɔɓɌɢɔɔ ɐɌɗɨəɑɕɤɑɕ ɗɑɣɑɍəɚɕ ɞɌɖɞɔɖɔ.  

Ȯɚ 2-ɪ ɏɜɟɛɛɟ Ɏɚɤɗɔ 16 ɛɌɢɔɑəɞɚɎ ɝ ɡɜɚ-

əɔɣɑɝɖɔɘ Ɏɑɜɡəɑɣɑɗɪɝɞəɧɘ ɝɔəɟɝɔɞɚɘ əɑɟɞɚɣ-

əɑəəɚɕ   ɩɞɔɚɗɚɏɔɔ,   ɔɓ   ɖɚɞɚɜɧɡ  ɟ   7-ɡ  ɐɑɍɪɞ  
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ɚɝɞɜɚɏɚ ɝɔəɟɝɔɞɌ Ɏɚɓəɔɖ ɛɚɝɗɑ ɛɜɑɐɤɑɝɞɎɟɪ-

ɥɑɏɚ ȺȼȮȴ, ɟ 4 ɛɌɢɔɑəɞɚɎ Ɏ ɛɌɞɚɗɚɏɔɣɑɝɖɔɕ 

ɛɜɚɢɑɝɝ ɍɧɗɔ ɎɚɎɗɑɣɑəɧ Ɏɝɑ ɛɜɔɐɌɞɚɣəɧɑ ɛɌɓɟ-

ɡɔ, ɎɖɗɪɣɌɫ ɚɝəɚɎəɟɪ, 3 ɛɌɢɔɑəɞɌ ɍɧɗɔ 

əɌɛɜɌɎɗɑəɧ ȷȺȼ- ɎɜɌɣɚɘ ɝ ɢɑɗɨɪ ɔɝɖɗɪɣɑ-

əɔɫ/ɛɚɐɞɎɑɜɒɐɑəɔɫ çɚɐɚəɞɚɏɑəəɚɝɞɔè ɛɜɚɢɑɝɝɌ, 

ɛɜɔɣɬɘ Ɏ ɑɐɔəɝɞɎɑəəɚɘ ɝɗɟɣɌɑ ɝɞɚɘɌɞɚɗɚɏ ɔɝ-

ɖɗɪɣɔɗ ɛɜɔɣɌɝɞəɚɝɞɨ 1.8 ɓɟɍɌ ɖ ɎɚɝɛɌɗɔɞɑɗɨəɚ-

ɘɟ ɛɜɚɢɑɝɝɟ Ɏ ɛɜɌɎɚɕ Ɏɑɜɡəɑɣɑɗɪɝɞəɚɕ ɛɌɓɟɡɑ. 

Ȼɚ ɔɞɚɏɌɘ ɛɜɚɎɑɐɑəɔɫ ȽȶȾ ɟ 9 ɛɌɢɔɑəɞɚɎ 

ɔɓ ɚɍɥɑɏɚ ɣɔɝɗɌ ɚɍɝɗɑɐɚɎɌəəɧɡ ɎɧɫɎɗɑəɚ ɔəɚ-

ɜɚɐəɚɑ ɞɑɗɚ Ɏ Ɏɑɜɡəɑɣɑɗɪɝɞəɚɕ ɛɌɓɟɡɑ (Ɏ ɛɜɚ-

ɝɎɑɞɑ ɛɌɓɟɡɔ ð ɟ 3 ɣɑɗɚɎɑɖ, Ɏ ɞɚɗɥɑ ɝɗɔɓɔɝɞɚɕ 

ɚɍɚɗɚɣɖɔ ɐəɌ ɛɌɓɟɡɔ ð ɟ 5 ɣɑɗɚɎɑɖ, ɘɑɒɐɟ ɖɚɜ-

ɞɔɖɌɗɨəɚɕ ɛɗɌɝɞɔəɖɚɕ ɐəɌ ɛɌɓɟɡɔ ɔ ɘɑɘɍɜɌəɚɕ 

ɄəɌɕɐɑɜɌ ð ɟ 1 ɣɑɗɚɎɑɖɌ), ɟ 3 ɣɑɗɚɎɑɖ ð ɜɌɐɔɖɟ-

ɗɫɜəɧɑ ɚɐɚəɞɚɏɑəəɧɑ ɖɔɝɞɧ, ɟ 2 ɣɑɗɚɎɑɖ ð ɜɑ-

ɞɑəɢɔɫ ɓɟɍɚɎ, ɟ 2 ɣɑɗɚɎɑɖ ð əɑɛɚɗəɌɫ ɚɍɞɟɜɌɢɔɫ 

ɖɚɜəɑɎɧɡ ɖɌəɌɗɚɎ ɓɟɍɚɎ. ȽȶȾ ɫɎɗɫɑɞɝɫ ɩɠɠɑɖ-

ɞɔɎəɧɘ ɘɑɞɚɐɚɘ ɎɧɫɎɗɑəɔɫ ɚɜɚɌəɞɜɌɗɨəɚɏɚ 

ɝɚɚɍɥɑəɔɫ ɝ ɛɌɓɟɡɚɕ, Ɍ ɞɌɖɒɑ ɠɔɝɞɟɗ ɛɜɔ ɡɜɚ-

əɔɣɑɝɖɔɡ ɠɚɜɘɌɡ ɚɐɚəɞɚɏɑəəɚɏɚ ɝɔəɟɝɔɞɌ, ɚɝɚ-

ɍɑəəɚ ɛɜɔ ɎɧɜɌɒɑəəɧɡ ɛɚɗɔɛɚɓəɧɡ ɔɓɘɑəɑəɔ-

ɫɡ/ɟɞɚɗɥɑəɔɫɡ ɝɗɔɓɔɝɞɚɕ ɚɍɚɗɚɣɖɔ ɛɌɓɟɡɔ. 

ȻɌɢɔɑəɞ ɂ. ɚɍɜɌɞɔɗɝɫ Ɏ ɚɞɐɑɗɑəɔɑ ɚɞɚɜɔ-

əɚɗɌɜɔəɏɚɗɚɏɔɔ ɝ ɒɌɗɚɍɌɘɔ əɌ ɚɍɔɗɨəɧɑ ɏəɚɕ-

əɧɑ Ɏɧɐɑɗɑəɔɫ ɔɓ ɗɑɎɚɕ ɛɚɗɚɎɔəɧ əɚɝɌ ɔ ɛɑɜɔ-

ɚɐɔɣɑɝɖɚɑ ɓɌɞɜɟɐəɑəɔɑ əɚɝɚɎɚɏɚ ɐɧɡɌəɔɫ Ɏ ɞɑ-

ɣɑəɔɑ 5 ɗɑɞ. ȼɌəɑɑ ɝ ɎɧɤɑɟɖɌɓɌəəɧɘɔ ɒɌɗɚɍɌ-

ɘɔ ɖ ɎɜɌɣɟ əɑ ɚɍɜɌɥɌɗɝɫ. Ȼɜɔ ɚɝɘɚɞɜɑ ɗɑɎɌɫ 

ɛɚɗɚɎɔəɌ əɚɝɌ ɓɌɛɚɗəɑəɌ ɏəɚɕəɧɘ ɩɖɝɝɟɐɌɞɚɘ ɝ 

ɏəɚɗɚɝɞəɧɘ ɓɌɛɌɡɚɘ. ȹɌ ɜɑəɞɏɑəɚɏɜɌɘɘɑ ɚɖɚɗɚ-

əɚɝɚɎɧɡ ɛɌɓɟɡ: ɔəɞɑəɝɔɎəɚɑ ɏɚɘɚɏɑəəɚɑ ɓɌɞɑɘ-

əɑəɔɑ ɛɑɜɑɐəɑɕ ɏɜɟɛɛɧ ɛɌɓɟɡ ɝɗɑɎɌ. Ȼɜɔ ɛɟəɖ-

ɢɔɔ ɗɑɎɚɕ Ɏɑɜɡəɑɣɑɗɪɝɞəɚɕ ɛɌɓɟɡɔ ɛɚɗɟɣɑəɚ 

ɍɚɗɨɤɚɑ ɖɚɗɔɣɑɝɞɎɚ ɏəɚɫ ɝ ɡɌɜɌɖɞɑɜəɧɘ ɓɌɛɌ-

ɡɚɘ. Ȼɚɝɗɑ ɟɐɌɗɑəɔɫ ɓɟɍɌ 2.5 ɟ ɛɌɢɔɑəɞɌ ɚɍɜɌ-

ɓɚɎɌɗɚɝɨ ɚɜɚɌəɞɜɌɗɨəɚɑ ɝɚɟɝɞɨɑ, ɖɚɞɚɜɚɑ ɛɜɔ 

ɖɗɔəɔɣɑɝɖɔɡ ɛɜɚɍɌɡ əɑ ɎɧɫɎɔɗɔ, əɚ əɌ ȽȶȾ ɚɍ-

əɌɜɟɒɑəɌ ɐɑɝɞɜɟɖɢɔɫ ɛɑɜɑɐəɑɕ ɔ ɘɑɐɔɌɗɨəɚɕ 

ɝɞɑəɚɖ ɗɑɎɚɕ Ɏɑɜɡəɑɣɑɗɪɝɞəɚɕ ɛɌɓɟɡɔ ɔ ɚɜɚɌə-

ɞɜɌɗɨəɚɑ ɝɚɚɍɥɑəɔɑ (ɜɔɝ. 1). ȹɌɔɍɚɗɑɑ ɣɑɞɖɚ 

ɚɜɚɌəɞɜɌɗɨəɚɑ ɝɚɟɝɞɨɑ ɚɛɜɑɐɑɗɫɑɞɝɫ Ɏ ɝɌɏɔɞ-

ɞɌɗɨəɚɕ ɛɜɚɑɖɢɔɔ. 

Ȼɜɔɘɑɜɚɘ ɡɜɚəɔɣɑɝɖɚɏɚ ɖɌɞɌɜɌɗɨəɚɏɚ ɞɑ-

ɣɑəɔɫ ɚɐɚəɞɚɏɑəəɚɏɚ ɝɔəɟɝɔɞɌ ɫɎɗɫɑɞɝɫ əɌɍɗɪ-

ɐɑəɔɑ ɛɌɢɔɑəɞɌ ɀ., ɟ ɖɚɞɚɜɚɏɚ ɝɗɟɣɌɕəɚ, ɛɜɔ 

Ɏɧɛɚɗəɑəɔɔ ȽȶȾ ɍɧɗɌ ɎɧɫɎɗɑəɌ ɜɌɐɔɖɟɗɫɜəɌɫ 

ɖɔɝɞɌ Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ. ȭɚɗɑɎɚɕ ɝɔəɐɜɚɘ əɑ 

ɔɘɑɗ ɍɚɗɑɎɚɕ ɎɧɜɌɒɑəəɚɝɞɔ Ɏ ɝɎɫɓɔ ɝ ɘɑɐɗɑə-

əɧɘ ɜɌɓɜɌɝɞɌəɔɑɘ ɖɔɝɞɧ. ȹɌ ȽȶȾ ɌɖɝɔɌɗɨəɚɕ 

ɛɜɚɑɖɢɔɔ Ɏ ɚɍɗɌɝɞɔ ɐəɌ ɛɌɓɟɡɔ ɚɍəɌɜɟɒɑəɚ əɑ-

ɍɚɗɨɤɚɑ ɚɖɜɟɏɗɚɑ ɚɍɜɌɓɚɎɌəɔɑ, ɚɞɐɑɗɑəəɚɑ ɚɞ 

ɛɚɗɚɝɞɔ ɛɌɓɟɡɔ ɞɚəɖɚɕ ɖɚɝɞəɚɕ ɝɞɑəɖɚɕ (ɜɔɝ. 2). 

ȽɗɔɓɔɝɞɌɫ ɚɍɚɗɚɣɖɌ ɐəɌ ɛɌɓɟɡɔ ɟɞɚɗɥɑəɌ. ȹɌ 

ɝɌɏɔɞɞɌɗɨəɚɘ ɝɜɑɓɑ ɣɑɞɖɚ Ɏɔɐəɚ əɌɜɟɤɑəɔɑ ɢɑ-

ɗɚɝɞəɚɝɞɔ ɐəɌ Ɏɑɜɡəɑɣɑɗɪɝɞəɚɕ ɛɌɓɟɡɔ ɝ ɎɚɎɗɑ-

ɣɑəɔɑɘ ɛɚɝɗɑɐəɑɕ Ɏ ɎɚɝɛɌɗɔɞɑɗɨəɧɕ ɛɜɚɢɑɝɝ. 

Ⱥɐəɔɘ ɔɓ ɡɌɜɌɖɞɑɜəɧɡ ɛɜɔɓəɌɖɚɎ ɜɌɐɔ-

ɖɟɗɫɜəɚɕ ɖɔɝɞɧ əɌ ȽȶȾ ɫɎɗɫɑɞɝɫ əɌɗɔɣɔɑ 

ɚɖɜɟɏɗɚɏɚ ɟɣɌɝɞɖɌ ɐɑɝɞɜɟɖɢɔɔ ɖɚɝɞəɚɕ ɝɞɜɟɖɞɟ-

ɜɧ ɝ ɣɑɞɖɔɘɔ, ɓɌɣɌɞɟɪ ɝɖɗɑɜɚɓɔɜɚɎɌəəɧɘɔ 

ɖɚəɞɟɜɌɘɔ, ɚɞɐɑɗɫɪɥɔɘɔ ɑɑ ɚɞ ɝɌɘɚɕ ɛɌɓɟɡɔ. 

ȾɌɖ ɖɌɖ ɢɑɗɚɝɞəɚɝɞɨ ɖɚɜɞɔɖɌɗɨəɚɏɚ ɝɗɚɫ Ɏ ɚɍɗɌ-

ɝɞɔ ɐəɌ ɌɗɨɎɑɚɗɫɜəɚɕ ɍɟɡɞɧ əɑ əɌɜɟɤɑəɌ, ɞɚ 

ɐɑɠɑɖɞ ɖɚɜɞɔɖɌɗɨəɚɕ ɛɗɌɝɞɔəɖɔ, ɛɜɔɘɧɖɌɪ-

ɥɑɕ ɖ Ɏɑɜɡɟɤɖɑ ɖɚɜəɫ ɓɟɍɌ, ɎɚɎɗɑɣɑəəɚɏɚ Ɏ 

ɛɜɚɢɑɝɝ, ɎɔɓɟɌɗɔɓɔɜɟɑɞɝɫ ɖɟɛɚɗɚɚɍɜɌɓəɚɕ ɞɑ-

əɨɪ ɝ ɣɑɞɖɔɘ Ɏɑɜɡəɔɘ ɖɚəɞɟɜɚɘ əɌ ɠɚəɑ çɎɚɓ-

ɐɟɡɌè ɝɔəɟɝɌ [10]. 

ȻɜɚɎɑɐɑəɔɑ ȽȶȾ ɣɑɜɑɓ 6 ɘɑɝɫɢɑɎ ɛɚɖɌɓɌ-

ɗɚ,  ɣɞɚ  əɑɓəɌɣɔɞɑɗɨəɚɑ  ɟɞɚɗɥɑəɔɑ   ɘɑɘɍɜɌəɧ  

ȼɔɝ. 1 Ɍ (Fig. 1 Ɍ) 

 

ȼɔɝ. 1 ɍ (Fig. 1 b) 

 

ȼɔɝ. 1 Ɏ (Fig. 1 ɝ) 

ȼɔɝ. 1.   ȸȽȶȾ. 

Ɍ ð ȶɚɜɚəɌɗɨəɌɫ ɛɜɚɑɖɢɔɫ, ɍ ð aɖɝɔɌɗɨəɌɫ ɛɜɚɑɖɢɔɫ, Ɏ ð ɝɌɏɔɞɞɌɗɨəɌɫ ɛɜɚɑɖɢɔɫ. ȻɜɌɎɚɝɞɚɜɚəəɔɕ ɚɐɚəɞɚ-

ɏɑəəɧɕ ɘɌɖɝɔɗɗɫɜəɧɕ ɝɔəɟɝɔɞ.  

Fig. 1.  MSCT. 

a ð coronal reconstruction, b ð axial reconstruction, c  ð sagittal reconstruction. Right -sided odontogenic maxillary 

sinusitis.  
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ɄəɌɕɐɑɜɌ (å ɐɚ 5 ɘɘ) ɎɝɞɜɑɣɌɗɚɝɨ ɟ ɣɑɞɎɑɜɞɔ 

(26,5%) ɛɌɢɔɑəɞɚɎ. ȮɧɝɚɞɌ ɌɗɨɎɑɚɗɫɜəɚɏɚ ɏɜɑɍ-

əɫ ɛɚɝɗɑ ɛɚɐəɫɞɔɫ ɐəɌ Ɏɑɜɡəɑɣɑɗɪɝɞəɚɕ ɛɌɓɟ-

ɡɔ, Ɏ ɝɜɑɐəɑɘ, ɝɚɝɞɌɎɔɗɌ 12,7Ñ0,4 ɘɘ, ɣɞɚ ɛɚɓ-

Ɏɚɗɔɗɚ ɛɗɌəɔɜɚɎɌɞɨ ɐɑəɞɌɗɨəɟɪ ɔɘɛɗɌəɞɌɢɔɪ. 

ȳɌɖɗɪɣɑəɔɑ.  

ȸɑɞɚɐ ȽȶȾ ɛɚɓɎɚɗɫɑɞ ɚɛɜɑɐɑɗɔɞɨ əɑ ɞɚɗɨ-

ɖɚ ɗɚɖɌɗɨəɚɑ ɟɞɚɗɥɑəɔɑ ɝɗɔɓɔɝɞɚɕ ɚɍɚɗɚɣɖɔ ɛɌ-

ɓɟɡɔ Ɏ ɚɍɗɌɝɞɔ ɛɜɔɣɔəəɚɏɚ ɓɟɍɌ, əɚ ɔ ɎɧɫɎɔɞɨ 

əɌɗɔɣɔɑ əɑɛɚɗəɚɢɑəəɚɕ ɚɍɞɟɜɌɢɔɔ ɖɚɜəɑɎɧɡ 

ɖɌəɌɗɚɎ ɓɟɍɌ, ɛɜɚəɔɖəɚɎɑəɔɑ ɔəɚɜɚɐəɧɡ ɞɑɗ Ɏ 

ɛɚɗɚɝɞɨ ɛɌɓɟɡɔ. ȻɜɚɎɑɐɑəɔɑ ȽȶȾ ɛɑɜɑɐ ɝɟɍɌə-

ɞɜɌɗɨəɚɕ ɌɟɏɘɑəɞɌɢɔɑɕ ɐɔɖɞɟɑɞɝɫ əɑɚɍɡɚɐɔɘɚ-

ɝɞɨɪ ɎɧɫɎɗɑəɔɫ ɗɌɞɑəɞəɚ ɛɜɚɞɑɖɌɪɥɑɏɚ ɚɐɚə-

ɞɚɏɑəəɚɏɚ Ɏɑɜɡəɑɣɑɗɪɝɞəɚɏɚ ɝɔəɟɝɔɞɌ. Ȼɚɝɗɑ 

ɝɟɍɌəɞɜɌɗɨəɚɕ ɌɟɏɘɑəɞɌɢɔɔ ȽȶȾ ɛɚɓɎɚɗɫɑɞ ɚɢɑ-

əɔɞɨ ɩɠɠɑɖɞɔɎəɚɝɞɨ ɛɜɚɎɑɐɑəəɚɏɚ ɗɑɣɑəɔɫ, Ɍ 

ɔɘɑəəɚ ɜɌɓɘɑɜɧ, ɗɚɖɌɗɔɓɌɢɔɪ, ɚɐəɚɜɚɐəɚɝɞɨ ɔ 

ɛɗɚɞəɚɝɞɨ ɌɟɏɘɑəɞɌɞɌ, Ɍ ɞɌɖɒɑ əɌɗɔɣɔɑ ɔɗɔ ɚɞ-

ɝɟɞɝɞɎɔɑ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɧɡ ɎɚɝɛɌɗɔɞɑɗɨəɧɡ 

ɚɝɗɚɒəɑəɔɕ Ɏ ɛɚɗɚɝɞɔ ɌəɞɜɟɘɌ. ȽȶȾ, Ɏɧɛɚɗ-

əɑəəɌɫ ɛɑɜɑɐ ɩɖɝɞɜɌɖɢɔɑɕ çɛɜɔɣɔəəɚɏɚè ɓɟɍɌ, 

ɛɚɓɎɚɗɫɑɞ ɝəɔɓɔɞɨ ɜɔɝɖɔ ɜɌɓɎɔɞɔɫ ɘɑɝɞəɧɡ 

ɚɝɗɚɒəɑəɔɕ ɎɚɝɛɌɗɔɞɑɗɨəɚɏɚ ɔ ɞɜɌɎɘɌɞɔɣɑɝɖɚ-

ɏɚ ɡɌɜɌɖɞɑɜɌ. 

ȮɧɎɚɐɧ. ȻɜɚɎɑɐɑəɔɑ ȽȶȾ ɛɜɔ ɖɚɘɛɗɑɖɝ-

əɚɘ ɗɑɣɑəɔɔ ɔ ɚɍɝɗɑɐɚɎɌəɔɔ ɛɌɢɔɑəɞɚɎ əɌ ɩɞɌ-

ɛɑ ɝɞɚɘɌɞɚɗɚɏɔɣɑɝɖɚɕ ɔɘɛɗɌəɞɌɢɔɔ ɛɚɓɎɚɗɫɑɞ 

ɝəɔɓɔɞɨ ɜɔɝɖɔ ɜɌɓɎɔɞɔɫ ɘɑɝɞəɧɡ ɚɝɗɚɒəɑəɔɕ 

ɎɚɝɛɌɗɔɞɑɗɨəɚɏɚ ɔ ɞɜɌɎɘɌɞɔɣɑɝɖɚɏɚ ɡɌɜɌɖɞɑɜɌ. 

ȴɝɞɚɣəɔɖ ɠɔəɌəɝɔɜɚɎɌəɔɫ ɔ  ɖɚəɠɗɔɖɞ 

ɔəɞɑɜɑɝɚɎ. 

ȬɎɞɚɜɧ ɐɌəəɚɕ ɝɞɌɞɨɔ ɛɚɐɞɎɑɜɐɔɗɔ ɚɞɝɟɞ-

ɝɞɎɔɑ ɠɔəɌəɝɚɎɚɕ ɛɚɐɐɑɜɒɖɔ ɔɝɝɗɑɐɚɎɌəɔɫ ɔ 

ɖɚəɠɗɔɖɞɌ ɔəɞɑɜɑɝɚɎ, ɚ ɖɚɞɚɜɧɡ əɑɚɍɡɚɐɔɘɚ 

ɝɚɚɍɥɔɞɨ.

 

Ƚɛɔɝɚɖ ȷɔɞɑɜɌɞɟɜɧ: 

1. ȾɑɜəɚɎɚɕ Ƚ.ȶ., ȽɑɜɚɎɌ ȹ.Ƚ., ȴɎɌəɚɎɌ Ȱ.Ȯ. ȸɑɞɚɐɧ ɗɟɣɑɎɚɕ 

ɐɔɌɏəɚɝɞɔɖɔ ɌəɚɘɌɗɔɕ ɓɟɍɚɎ. Ȯɑɝɞəɔɖ ɜɑəɞɏɑəɚɗɚɏɔɔ ɔ 

ɜɌɐɔɚɗɚɏɔɔ. 2012; 6; 4 -7. 

2. Nikolenko V.N., Kozlov S.V., Kochurova E.V. The effect of risk 

factors for a malignant neoplasm in th e maxillofacial r egion on 

the expression of matrix metalloproteinases and their tissue 

inhibitors in elderly and old patients. Advances in Gerontology. 

2015; 5 (1): 50 -53.  

3. ȾɑɜəɚɎɚɕ Ƚ.ȶ. ȺɝəɚɎɧ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɔ ɞɑɜɌɛɔɔ: 

əɌɢɔɚəɌɗɨəɚɑ ɜɟɖɚɎɚɐɝɞɎɚ. ȸ., ȯɉȺȾȬȼðȸɑɐɔɌ, 2013. 

4. ȯɚɜɍɚəɚɝɚɎ ȴ.Ȯ., ȮɌɜɞɌəɫə ȸ.Ƚ. Ⱥ ɐɔɌɏəɚɝɞɔɖɑ ɚɐɚəɞɚ-

ɏɑəəɚɏɚ Ɏɑɜɡəɑɣɑɗɪɝɞəɚɏɚ ɝɔəɟɝɔɞɌ. ȼɚɝ. ɚɞɚɜɔəɚɗɌɜ. 2008; 

5 (36): 25 -9.  

5. Kochurova E.V., Nikolenko V.N. Matrixins in the Salivary Fluid 

of Patients with Tumors of the Maxillofaci al Region during O r-

thopedic Rehabilitation with Different Prosthetic Structures. Bu l-

letin of Experimental Biology and Medicine. 2017. 163 (5): p. 

663 -666.  

6. ȱɜɚɡɔə Ȭ.ȴ., ȭɚəɐɌɜɑəɖɚ Ⱥ.Ȯ. ȸɑɞɚɐ ɚɢɑəɖɔ ɩɠɠɑɖɞɔɎ-

əɚɝɞɔ ɛɜɑɐɔɘɛɗɌəɞɚɗɚɏɔɣɑɝɖɚɕ ɌɟɏɘɑəɞɌɢɔɔ. ȻɌɜɚɐɚəɞɚ-

ɗɚɏɔɫ. 2010; 2 (55): 44-50.  

7. ȶɚɣɟɜɚɎɌ ȱ.Ȯ., ȹɔɖɚɗɑəɖɚ Ȯ.ȹ. ȸɚəɔɞɚɜɔəɏ ɛɌɢɔɑəɞɚɎ ɝ 

əɚɎɚɚɍɜɌɓɚɎɌəɔɫɘɔ ɣɑɗɪɝɞəɚ-ɗɔɢɑɎɚɕ ɚɍɗɌɝɞɔ əɌ ɩɞɌɛɌɡ 

ɖɚɘɛɗɑɖɝəɚɏɚ ɗɑɣɑəɔɫ. Ȯɚɛɜɚɝɧ ɚəɖɚɗɚɏɔɔ. 2017; 63 (1): 90-

94.  

8. ȶɗɑəɖɔəɌ ȱ.ȴ. ȬəɌɗɔɓ ɜɑɓɟɗɨɞɌɞɚɎ ɗɑɣɑəɔɫ ɍɚɗɨəɧɡ 

ɚɐɚəɞɚɏɑəəɧɘɔ Ɏɑɜɡəɑɣɑɗɪɝɞəɧɘɔ ɝɔəɟɝɔɞɌɘɔ. ȼɚɝ ɚɞɚ-

ɜɔəɚɗɌɜ. 2011; 1: 84 -9.  

9. Kochurova E.V., Nikolenko V.N. Estimation of expre ssion of 

oral fluid biomarkers in the diagnosis of pretumor diseases of 

oral mucosa. Bulletin of Experimental Biology and Medicin e. 

2017; 163 (1): 87 -91.  

 

ȼɔɝ. 2 Ɍ (Fig. 2 Ɍ) 
ȼɔɝ. 2 ɍ (Fig. 2 b) 

ȼɔɝ. 2.   ȸȽȶȾ. 

Ɍ  ð ȬɖɝɔɌɗɨəɌɫ ɛɜɚɑɖɢɔɫ, ɍ ð ɝɌɏɔɞɞɌɗɨəɌɫ ɛɜɚɑɖɢɔɫ. ȼɌɐɔɖɟɗɫɜəɌɫ ɖɔɝɞɌ ɛɜɌɎɚɕ Ɏɑɜɡəɑɣɑɗɪɝɞəɚɕ ɛɌɓɟɡɔ.  

Fig. 2.  MSCT. 

a ð axial reconstruction, Ɏ ð sagittal reconstruction. Radicular cyst of the right maxillary sinus.    
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ɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. ȽɜɌɎəɔɞɨ ɛɚɖɌɓɌɞɑɗɔ ɛɜɚɐɚɗɨəɚɕ ɝɔɝɞɚɗɔɣɑɝɖɚɕ ɐɑɠɚɜ-

ɘɌɢɔɔ (ɝɞɜɑɕəɌ) ɘɔɚɖɌɜɐɌ ɛɜɌɎɚɏɚ ɒɑɗɟɐɚɣɖɌ (ȻȲ) ɟ ɍɚɗɨəɧɡ ɞɜɚɘɍɚɩɘɍɚɗɔ-

ɑɕ ɗɑɏɚɣəɚɕ Ɍɜɞɑɜɔɔ (ȾɉȷȬ) ɝ ɜɌɓɗɔɣəɧɘ ɜɔɝɖɚɘ ɜɌəəɑɕ ɝɘɑɜɞɔ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. ȴɓɟɣɑəɔɑ ɛɜɚɐɚɗɨəɚɕ ɐɑɠɚɜɘɌɢɔɔ ɘɔɚɖɌɜɐɌ ȻȲ Ɏ 

ɜɑɒɔɘɑ ɐɎɟɡɘɑɜəɚɏɚ ɚɞɝɗɑɒɔɎɌəɔɫ ɛɫɞɑə ɝɑɜɚɕ ɤɖɌɗɧ ɟɗɨɞɜɌɓɎɟɖɚɎɚɏɚ ɔɓɚɍɜɌɒɑəɔɫ 

(speckle tracking) ɛɜɚɎɑɐɑəɚ ɟ 63 ɍɚɗɨəɧɡ ȾɉȷȬ, ɔɓ ɖɚɞɚɜɧɡ ɟ 15 ɜɔɝɖ ɜɌəəɑɕ ɝɘɑɜɞɔ 

ɚɢɑəɔɎɌɗɝɫ ɖɌɖ Ɏɧɝɚɖɔɕ, ɟ 36 ð ɖɌɖ ɛɜɚɘɑɒɟɞɚɣəɧɕ ɔ ɟ 12 ð ɖɌɖ əɔɓɖɔɕ. ȴɓɘɑɜɫɗɝɫ 

ɏɗɚɍɌɗɨəɧɕ ɝɞɜɑɕə ɛɜɌɎɚɏɚ ɒɑɗɟɐɚɣɖɌ, Ɍ ɞɌɖɒɑ ɝɞɜɑɕə ɝɎɚɍɚɐəɚɕ ɝɞɑəɖɔ ɛɜɌɎɚɏɚ ɒɑɗɟ-

ɐɚɣɖɌ (ȽȽȻȲ) ɔ ɘɑɒɒɑɗɟɐɚɣɖɚɎɚɕ ɛɑɜɑɏɚɜɚɐɖɔ (ȸȲȻ). ȼɌɝɝɣɔɞɧɎɌɗɚɝɨ ɚɞəɚɤɑəɔɑ 

ɝɞɜɑɕəɌ ȽȽȻȲ ɖ ɝɞɜɑɕəɟ ȸȲȻ. Ȼɜɔ ɝɞɌɞɔɝɞɔɣɑɝɖɚɕ ɚɍɜɌɍɚɞɖɑ ɔ ɛɜɑɐɝɞɌɎɗɑəɔɔ ɐɌə-

əɧɡ ɔɝɛɚɗɨɓɚɎɌɗɔɝɨ Ɍɍɝɚɗɪɞəɧɑ Ɏɑɗɔɣɔəɧ ɓəɌɣɑəɔɕ ɝɞɜɑɕəɌ. 

ȼɑɓɟɗɨɞɌɞɧ. ȮɑɗɔɣɔəɌ ɏɗɚɍɌɗɨəɚɏɚ ɝɞɜɑɕəɌ ȻȲ ɍɧɗɌ əɔɒɑ əɚɜɘɌɞɔɎəɚɏɚ ɓəɌɣɑ-

əɔɫ (<20%) ɟ 10 ɍɚɗɨəɧɡ (83,3%) əɔɓɖɚɏɚ ɜɔɝɖɌ, ɟ 31 ɍɚɗɨəɚɏɚ (86,1%) ɛɜɚɘɑɒɟɞɚɣəɚɏɚ 

ɜɔɝɖɌ ɔ ɟ Ɏɝɑɡ ɍɚɗɨəɧɡ Ɏɧɝɚɖɚɏɚ ɜɔɝɖɌ (p >0,05). Ƚɜɑɐəɑɑ ɓəɌɣɑəɔɑ ɏɗɚɍɌɗɨəɚɏɚ ɝɞɜɑɕəɌ 

ɟ ɍɚɗɨəɧɡ əɔɓɖɚɏɚ ɜɔɝɖɌ (18,1%) ɍɧɗɚ ɍɚɗɨɤɑ, ɣɑɘ ɟ ɍɚɗɨəɧɡ ɛɜɚɘɑɒɟɞɚɣəɚɏɚ ɜɔɝɖɌ 

(15,9%, p <0,05 ), Ɍ ɟ ɛɚɝɗɑɐəɔɡ ɍɚɗɨɤɑ, ɣɑɘ ɟ ɍɚɗɨəɧɡ Ɏɧɝɚɖɚɏɚ ɜɔɝɖɌ (9,73%, p <0,05). 

Ⱥɞəɚɤɑəɔɑ ɝɞɜɑɕəɌ ȽȽȻȲ ɖ ɝɞɜɑɕəɟ ȸȲȻ ɟ ɍɚɗɨəɧɡ əɔɓɖɚɏɚ ɜɔɝɖɌ ɍɧɗɚ ɍɗɔɓɖɚ ɖ 1, ɟ 

ɍɚɗɨəɧɡ ɛɜɚɘɑɒɟɞɚɣəɚɏɚ ɜɔɝɖɌ ɝəɔɒɌɗɚɝɨ ɐɚ 0,84, Ɍ ɟ ɍɚɗɨəɧɡ Ɏɧɝɚɖɚɏɚ ɜɔɝɖɌ ɐɚ 0,68 

(ɚɍɌ p <0,05). 

ȳɌɖɗɪɣɑəɔɑ. Ȼɜɔ ȾɉȷȬ ɚɞɘɑɣɌɑɞɝɫ ɝəɔɒɑəɔɑ ɏɗɚɍɌɗɨəɚɏɚ ɝɞɜɑɕəɌ ɛɜɌɎɚɏɚ ɒɑ-

ɗɟɐɚɣɖɌ ɔ ɟɘɑəɨɤɑəɔɑ ɚɞəɚɤɑəɔɫ ɝɞɜɑɕəɌ ȽȽȻȲ ɖ ɝɞɜɑɕəɟ ȸȲȻ. ɉɞɔ ɔɓɘɑəɑəɔɫ ɛɚ-

ɫɎɗɫɪɞɝɫ ɟ ɍɚɗɨəɧɡ ɝ əɔɓɖɔɘ ɜɔɝɖɚɘ ɜɌəəɑɕ ɝɘɑɜɞɔ, əɌɜɌɝɞɌɪɞ ɟ ɍɚɗɨəɧɡ ɝ ɛɜɚɘɑɒɟ-

ɞɚɣəɧɘ ɜɔɝɖɚɘ ɔ ɐɚɝɞɔɏɌɪɞ ɘɌɖɝɔɘɟɘɌ ɟ ɍɚɗɨəɧɡ Ɏɧɝɚɖɚɏɚ ɜɔɝɖɌ. 
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RIGHT VENTRICULAR LONGITUDINAL STRAIN IN PATIENTS  

WITH PULMONARY EMBOLISM 

 

Mazur E.S.1, Mazur V.V. 1, Rabinovich R.M. 2, Myasnikov K.S.2, Orlov Yu.A. 1 
 

urpose.  To compare the right ventricular longitudinal strain values in patients with 

pulmonary embol ism according to different early mortality risk.  

Material and Methods.  63 patients with pulmonary embolism were including in 

this study: the early mortality risk was rated as high in 15 patients, as intermediate -risk ð 

in 36 patients, and as low early mort ality risk ð in 12 patients.  The right ventricular systolic 

function was analyzed with speckle tracking global longitudinal strain, also the right ve n-
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tricular free -wall longitudinal strain and the ventricular septum strain were measured, the 

ratio of righ t ventricular free -wall longitudinal strain to longitudinal strain of the ventricular 

septum strain was calculated. Absolute strain values were used for statistical processing 

and data presentations.  

Results.  The right ventricular global longitudinal strai n was lower of normal range 

(<20 %) in 10 (83,3 %) patients with low early mortality risk pulmonary embolism, in 31 

(86,1 %) patients with intermediate -risk pulmonary embolism and in all patients with high -

risk pu lmonary embolism (p >0,05). Average value o f the right ventricular global longitudinal 

strain in patients with low early mortality risk pulmonary embolism (18,1 %) was higher 

than in patients with intermediate -risk pulmonary embolism (15,9 %, p <0,05), and average 

value of the right ventricular glo bal longitudinal strain in patients with intermediate -risk 

pulmonary embolism was higher than in patients with high -risk pulmonary embolism (9,73 

%, p <0,05). The ratio of right ventricular free -wall longitudinal strain to longitudinal strain 

of the ventri cular septum strain in patients with low early mortality risk pulmonary emb o-

lism was almost 1, in patients with intermediate -risk pulmonary embolism ð decreased to 

0,84, and in patients with high -risk pulmonary embolism ð  decreased to 0,68 (both p 

<0,05).  

Conclusion.  There is a decrease of global right ventricular longitudinal strain and 

the ratio of right ventricular free -wall longitudinal strain to longitudinal strain of the ve n-

tricular septum strain. These changes appear in patients with low early morta lity risk pu l-

monary embolism, increase in patients with intermediate -risk pulmonary embolism and 

reach a maximum in patients wi th high -risk pulmonary embolism . 

  

 Keywords: pulmonary embolism, right ventricular longitudinal strain, pulmonary 

embolism relat ed early mortality risk.  
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ɚɏɗɌɝəɚ ɜɑɖɚɘɑəɐɌɢɔɫɘ ȱɎɜɚɛɑɕɝɖɚɏɚ 

ɚɍɥɑɝɞɎɌ ɖɌɜɐɔɚɗɚɏɚɎ (ȱȺȶ) [1], 

ɞɜɚɘɍɚɩɘɍɚɗɔɪ ɗɑɏɚɣəɚɕ Ɍɜɞɑɜɔɔ 

(ȾɉȷȬ) ɖɗɌɝɝɔɠɔɢɔɜɟɪɞ Ɏ ɓɌɎɔɝɔɘɚ-

ɝɞɔ ɚɞ ɜɔɝɖɌ ɜɌəəɑɕ ɝɘɑɜɞɔ, ɞɚ ɑɝɞɨ 

ɝɘɑɜɞɔ Ɏ ɍɗɔɒɌɕɤɔɑ 30 ɝɟɞɚɖ ɓɌɍɚɗɑɎɌəɔɫ. 

Ȼɜɑɐɔɖɞɚɜɚɘ Ɏɧɝɚɖɚɏɚ (ɍɚɗɑɑ 30%) ɜɔɝɖɌ ɜɌə-

əɑɕ ɝɘɑɜɞɔ ɝɗɟɒɌɞ ɤɚɖ ɔɗɔ ɌɜɞɑɜɔɌɗɨəɌɫ ɏɔɛɚ-

ɞɚəɔɫ Ɏ ɐɑɍɪɞɑ ɓɌɍɚɗɑɎɌəɔɫ. Ȱɗɫ Ɏɧɐɑɗɑəɔɫ 

ɍɚɗɨəɧɡ ɛɜɚɘɑɒɟɞɚɣəɚɏɚ (ɛɚɜɫɐɖɌ 10%) ɔ əɔɓ-

ɖɚɏɚ (ɛɚɜɫɐɖɌ 1%) ɜɔɝɖɌ ɛɜɑɐɗɌɏɌɑɞɝɫ ɔɝɛɚɗɨ-

ɓɚɎɌɞɨ ɔəɐɑɖɝ ɞɫɒɑɝɞɔ ɗɑɏɚɣəɚɕ ɩɘɍɚɗɔɔ (PESI) 

ɔɗɔ ɑɏɚ ɟɛɜɚɥɑəəɧɕ ɎɌɜɔɌəɞ (sPESI), Ɍ ɞɌɖɒɑ 

əɌɗɔɣɔɑ ɛɑɜɑɏɜɟɓɖɔ ɛɜɌɎɚɏɚ ɒɑɗɟɐɚɣɖɌ (ȻȲ) ɛɚ 

ɐɌəəɧɘ ɎɔɓɟɌɗɔɓɔɜɟɪɥɑɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɔ ɛɚ-

Ɏɧɤɑəɔɑ Ɏ ɖɜɚɎɔ ɘɌɜɖɑɜɚɎ ɘɔɚɖɌɜɐɔɌɗɨəɚɏɚ 

əɑɖɜɚɓɌ.  

ȳɌɘɑɞɔɘ, ɣɞɚ 6 (55%) ɔɓ 11 ɛɑɜɑɘɑəəɧɡ, 

ɟɣɌɝɞɎɟɪɥɔɡ Ɏ ɜɌɝɣɑɞɑ ɔəɐɑɖɝɌ PESI, ɔ 4 (67%) 

ɔɓ 6 ɛɑɜɑɘɑəəɧɡ, ɟɣɌɝɞɎɟɪɥɔɡ Ɏ ɜɌɝɣɑɞɑ sPESI, 

ɚɞɜɌɒɌɪɞ ɝɚɝɞɚɫəɔɑ ɝɔɝɞɑɘəɚɕ ɔɗɔ ɗɑɏɚɣəɚɕ 

ɏɑɘɚɐɔəɌɘɔɖɔ. ȾɌɖɔɘ ɚɍɜɌɓɚɘ, Ɏ ɚɛɜɑɐɑɗɑəɔɔ 

ɜɔɝɖɌ ɜɌəəɑɕ ɝɘɑɜɞɔ ɛɜɔ ȾɉȷȬ ɜɑɤɌɪɥɟɪ 

ɜɚɗɨ ɔɏɜɌɑɞ əɌɗɔɣɔɑ ɏɑɘɚɐɔəɌɘɔɣɑɝɖɔɡ ɜɌɝ-

ɝɞɜɚɕɝɞɎ, ɞɑɝəɚ ɝɎɫɓɌəəɧɡ ɝ ɠɟəɖɢɔɚəɌɗɨəɧɘ 

ɝɚɝɞɚɫəɔɑɘ ɛɜɌɎɚɏɚ ɒɑɗɟɐɚɣɖɌ. Ȯ ɝɎɫɓɔ ɝ ɩɞɔɘ 

ɛɜɑɐɝɞɌɎɗɫɑɞɝɫ ɌɖɞɟɌɗɨəɧɘ ɔɓɟɣɑəɔɑ ɛɜɚɐɚɗɨ-

əɚɕ ɝɔɝɞɚɗɔɣɑɝɖɚɕ ɐɑɠɚɜɘɌɢɔɔ (longitudinal 

systolic strain) ɘɔɚɖɌɜɐɌ ȻȲ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ 

ɚɞəɚɝɔɞɑɗɨəɚ əɚɎɚɏɚ ɘɑɞɚɐɌ ð ɚɞɝɗɑɒɔɎɌəɔɫ 

ɛɫɞɑə ɝɑɜɚɕ ɤɖɌɗɧ ɟɗɨɞɜɌɓɎɟɖɚɎɚɏɚ ɔɓɚɍɜɌɒɑ-

əɔɫ (speckle-tracking).  

ɂɑɗɨ ɜɌɍɚɞɧ.  

ȽɜɌɎəɔɞɨ ɛɚɖɌɓɌɞɑɗɔ ɛɜɚɐɚɗɨəɚɕ ɝɔɝɞɚ-

ɗɔɣɑɝɖɚɕ ɐɑɠɚɜɘɌɢɔɔ (ɝɞɜɑɕəɌ) ɘɔɚɖɌɜɐɌ ȻȲ ɟ 

ɍɚɗɨəɧɡ ȾɉȷȬ ɝ ɜɌɓɗɔɣəɧɘ ɜɔɝɖɚɘ ɜɌəəɑɕ 

ɝɘɑɜɞɔ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. 

Ȯ ɔɝɝɗɑɐɚɎɌəɔɑ Ɏɖɗɪɣɑəɚ 63 ɛɌɢɔɑəɞɌ ɝ 

ɎɑɜɔɠɔɢɔɜɚɎɌəəɧɘ ɛɚ ɐɌəəɧɘ ɘɟɗɨɞɔɝɛɔ-

ɜɌɗɨəɚɕ ɖɚɘɛɨɪɞɑɜəɚɕ ɌəɏɔɚɛɟɗɨɘɚəɚɏɜɌɠɔɔ 

(ȶȾ-ɌəɏɔɚɛɟɗɨɘɚəɚɏɜɌɠɔɫ) ɐɔɌɏəɚɓɚɘ ȾɉȷȬ, 

əɌɡɚɐɔɎɤɔɡɝɫ əɌ ɗɑɣɑəɔɔ Ɏ ȯȭȿȳ çȺɍɗɌɝɞəɌɫ 

ɖɗɔəɔɣɑɝɖɌɫ ɍɚɗɨəɔɢɌ ȾɎɑɜɝɖɚɕ ɚɍɗɌɝɞɔè ɝ ɫə-

ɎɌɜɫ 2017 ɛɚ ɘɌɕ 2019 ɏɚɐɌ. ȮɚɓɜɌɝɞ Ɏɖɗɪɣɑə-

əɧɡ Ɏ ɔɝɝɗɑɐɚɎɌəɔɑ ɛɌɢɔɑəɞɚɎ ɎɌɜɨɔɜɚɎɌɗ ɚɞ 

20 ɐɚ 92 ɗɑɞ ɔ Ɏ ɝɜɑɐəɑɘ ɜɌɎəɫɗɝɫ 59 ɏɚɐɌɘ 

(ɘɑɒɖɎɌɜɞɔɗɨəɧɕ ɜɌɓɘɌɡ 48ð66 ɗɑɞ); ɘɟɒɣɔə 

ɍɧɗɚ Ɏ 1,5 ɜɌɓɌ ɍɚɗɨɤɑ ɣɑɘ ɒɑəɥɔə (37 ɔ 26). ȿ 

ɛɚɐɌɎɗɫɪɥɑɏɚ ɍɚɗɨɤɔəɝɞɎɌ ɍɚɗɨəɧɡ (56 ɛɌɢɔ-

ɑəɞɚɎ) ɔɘɑɗɔɝɨ ɠɌɖɞɚɜɧ ɜɔɝɖɌ ȾɉȷȬ ɞɌɖɔɑ, ɖɌɖ 

ɌɜɞɑɜɔɌɗɨəɌɫ ɏɔɛɑɜɞɑəɓɔɫ (30), əɑɐɌɎəɫɫ ɚɛɑ 

Ƚ 
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ɜɌɢɔɫ ɔɗɔ ɞɜɌɎɘɌ (19), ɎɚɓɜɌɝɞ ɍɚɗɑɑ 64 ɗɑɞ 

(19), Ɏɑəɚɓəɧɕ ɞɜɚɘɍɚɩɘɍɚɗɔɓɘ Ɏ ɌəɌɘəɑɓɑ (18), 

ɡɜɚəɔɣɑɝɖɔɑ ɓɌɍɚɗɑɎɌəɔɫ ɗɑɏɖɔɡ ɝ ɫɎɗɑəɔɫɘɔ 

ɐɧɡɌɞɑɗɨəɚɕ əɑɐɚɝɞɌɞɚɣəɚɝɞɔ (9), ɝɌɡɌɜəɧɕ 

ɐɔɌɍɑɞ 2-ɏɚ ɞɔɛɌ (8), ɡɜɚəɔɣɑɝɖɌɫ ɝɑɜɐɑɣəɌɫ 

əɑɐɚɝɞɌɞɚɣəɚɝɞɨ (7), ɚəɖɚɗɚɏɔɣɑɝɖɔɑ ɓɌɍɚɗɑɎɌ-

əɔɫ (6).  

ȶȾ-ɌəɏɔɚɛɟɗɨɘɚəɚɏɜɌɠɔɫ ɛɜɚɎɚɐɔɗɌɝɨ əɌ 

ɌɛɛɌɜɌɞɑ Phillips Brillians ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ 

ɖɚəɞɜɌɝɞɌ ɝɖɌəɗɪɖɝ (1 ɘɗ/ɖɏ ɘɌɝɝɧ ɞɑɗɌ) ɔ 

ɉȶȯ-ɝɔəɡɜɚəɔɓɌɢɔɑɕ Ɏ ɐɔɌɝɞɚɗɟ. Ȼɜɫɘɧɘɔ Ɍə-

ɏɔɚɏɜɌɠɔɣɑɝɖɔɘɔ ɖɜɔɞɑɜɔɫɘɔ ɚɝɞɜɚɕ ȾɉȷȬ 

ɝɣɔɞɌɗɔɝɨ: ɢɑəɞɜɌɗɨəɧɕ ɐɑɠɑɖɞ ɖɚəɞɜɌɝɞɔɜɚ-

ɎɌəɔɫ Ɏɝɑɏɚ ɛɜɚɝɎɑɞɌ ɝɚɝɟɐɌ (ɚɖɖɗɪɓɔɫ), Ɍ ɞɌɖ-

ɒɑ ɢɑəɞɜɌɗɨəɚ ɜɌɝɛɚɗɚɒɑəəɧɕ ɣɌɝɞɔɣəɧɕ ɐɑ-

ɠɑɖɞ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ, ɚɖɜɟɒɑəəɧɕ ɖɚə-

ɞɜɌɝɞəɧɘ ɎɑɥɑɝɞɎɚɘ Ɏ ɛɚɛɑɜɑɣəɚɘ ɔɗɔ ɛɜɚ-

ɐɚɗɨəɚɘ ɝɑɣɑəɔɔ ɝɚɝɟɐɌ, ɔɗɔ ɛɜɔɝɞɑəɚɣəɧɕ ɣɌ-

ɝɞɔɣəɧɕ ɐɑɠɑɖɞ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ, ɚɍɜɌɓɟɪ-

ɥɔɕ ɚɝɞɜɧɑ ɟɏɗɧ ɝɚ ɝɞɑəɖɚɕ ɝɚɝɟɐɌ [2, 3].  ȴə-

ɐɑɖɝ ɚɍɝɞɜɟɖɢɔɔ ɜɌɝɝɣɔɞɧɎɌɗɝɫ ɛɚ ɍɌɗɗɨəɚɕ 

ɝɔɝɞɑɘɑ Qanadli [4] ɔ ɎɧɜɌɒɌɗɝɫ Ɏ ɛɜɚɢɑəɞɌɡ ɖ 

ɘɌɖɝɔɘɌɗɨəɚ Ɏɚɓɘɚɒəɚɘɟ ɓəɌɣɑəɔɪ, ɞɚ ɑɝɞɨ ɖ 

40 ɍɌɗɗɌɘ, ɣɞɚ ɝɚɚɞɎɑɞɝɞɎɟɑɞ ɛɚɗəɚɕ ɚɖɖɗɪɓɔɔ 

ɝɞɎɚɗɌ ɔɗɔ ɚɍɑɔɡ ɏɗɌɎəɧɡ ɎɑɞɎɑɕ ɗɑɏɚɣəɚɕ Ɍɜ-

ɞɑɜɔɔ [4].  

 Ȯ ɞɚɞ ɒɑ ɐɑəɨ, ɣɞɚ ɔ ȶȾ-

ɌəɏɔɚɛɟɗɨɘɚəɚɏɜɌɠɔɫ, ɛɜɚɎɚɐɔɗɚɝɨ ɚɛɜɑɐɑɗɑ-

əɔɑ ɟɜɚɎəɫ ɞɜɚɛɚəɔəɌ I Ɏ ɖɜɚɎɔ ɝ ɛɚɘɚɥɨɪ ɌɎ-

ɞɚɘɌɞɔɣɑɝɖɚɏɚ ɔɘɘɟəɚɡɑɘɔɗɪɘɔəɑɝɢɑəɞəɚɏɚ 

ɩɖɝɛɜɑɝɝ-ɌəɌɗɔɓɌɞɚɜɌ çPATHFASTè (LSI Medience 

Corpɚration, ɋɛɚəɔɫ) ɝ ɐɔɌɛɌɓɚəɚɘ ɔɓɘɑɜɑəɔɫ 

ɚɞ 0,00 ɐɚ 50,0 əɏ/ɘɗ. 

ɉɡɚɖɌɜɐɔɚɏɜɌɠɔɣɑɝɖɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ (Ɍɛ-

ɛɌɜɌɞ Vivid S70, GE) ɍɚɗɨəɧɘ ȾɉȷȬ ɝ əɑɎɧɝɚ-

ɖɔɘ ɜɔɝɖɚɘ ɜɌəəɑɕ ɝɘɑɜɞɔ ɛɜɚɎɚɐɔɗɚɝɨ Ɏ ɞɚɞ 

ɒɑ ɐɑəɨ, ɣɞɚ ɔ ȶȾ-ɌəɏɔɚɛɟɗɨɘɚəɚɏɜɌɠɔɫ, Ɍ 

ɍɚɗɨəɧɘ ɝ Ɏɧɝɚɖɔɘ ɜɔɝɖɚɘ ɜɌəəɑɕ ɝɘɑɜɞɔ ð 

ɛɚɝɗɑ ɞɜɚɘɍɚɗɔɞɔɣɑɝɖɚɕ ɞɑɜɌɛɔɔ ɔ ɝɞɌɍɔɗɔɓɌ-

ɢɔɔ ɏɑɘɚɐɔəɌɘɔɖɔ, ɞɚ ɑɝɞɨ, Ɏ ɝɜɑɐəɑɘ, ɣɑɜɑɓ 

ɝɟɞɖɔ ɛɚɝɗɑ ɏɚɝɛɔɞɌɗɔɓɌɢɔɔ. Ⱥɛɜɑɐɑɗɫɗɔɝɨ ɐɔɌ-

ɝɞɚɗɔɣɑɝɖɔɕ ɜɌɓɘɑɜ ȻȲ Ɏ ɛɜɚɐɚɗɨəɚɕ ɛɌ-

ɜɌɝɞɑɜəɌɗɨəɚɕ ɛɚɓɔɢɔɔ ɔ ɌɘɛɗɔɞɟɐɌ ɝɔɝɞɚɗɔɣɑ-

ɝɖɚɏɚ ɝɘɑɥɑəɔɫ ɖɚɗɨɢɌ ɞɜɔɖɟɝɛɔɐɌɗɨəɚɏɚ ɖɗɌ-

ɛɌəɌ (TAPSE) Ɏ ɣɑɞɧɜɑɡɖɌɘɑɜəɚɕ ɛɚɓɔɢɔɔ, ɜɌɝ-

ɝɣɔɞɧɎɌɗɚɝɨ ɝɔɝɞɚɗɔɣɑɝɖɚɑ ɐɌɎɗɑəɔɑ Ɏ ɗɑɏɚɣəɚɕ 

Ɍɜɞɑɜɔɔ (ȽȰȷȬ) ɛɚ ɝɔɝɞɚɗɔɣɑɝɖɚɘɟ ɏɜɌɐɔɑəɞɟ 

ɐɌɎɗɑəɔɫ əɌ ɞɜɔɖɟɝɛɔɐɌɗɨəɚɘ ɖɗɌɛɌəɑ. ȮɔɓɟɌ-

ɗɔɓɌɢɔɫ ɔɓɟɣɌɑɘɧɡ ɝɞɜɟɖɞɟɜ ɔ ɜɌɝɣɑɞɧ ɟɗɨɞɜɌ-

ɓɎɟɖɚɎɧɡ ɛɌɜɌɘɑɞɜɚɎ Ɏɧɛɚɗəɫɗɔɝɨ ɝ ɟɣɑɞɚɘ ɜɑ-

 

ȼɔɝ. 1 (Fig. 1) 

ȼɔɝ. 1.      ȼɑɓɟɗɨɞɌɞɧ ɔɝɝɗɑɐɚɎɌəɔɫ ɛɜɚɐɚɗɨəɚɕ ɝɔɝɞɚɗɔɣɑɝɖɚɕ ɐɑɠɚɜɘɌɢɔɔ ȻȲ ɟ ɓɐɚɜɚɎɚɏɚ 

ɛɌɢɔɑəɞɌ. 

ȮɑɗɔɣɔəɌ ɏɗɚɍɌɗɨəɚɏɚ ɝɞɜɑɕəɌ (GS) ɝɚɚɞɎɑɞɝɞɎɟɑɞ əɚɜɘɑ (>20 %). Ƚɞɜɑɕə ȽȽȻȲ (25,3 %) ɔ ȸȲȻ (17,7 %) 

ɜɌɝɝɣɔɞɧɎɌɪɞɝɫ ɖɌɖ ɝɜɑɐəɔɑ ɓəɌɣɑəɔɫ ɝɞɜɑɕəɌ əɌ ɍɌɓɌɗɨəɚɘ, ɘɑɐɔɌɗɨəɚɘ ɔ ɌɛɔɖɌɗɨəɚɘ ɟɜɚɎəɫɡ. Ⱥɞəɚɤɑ-

əɔɑ ȽȽȻȲ/ȸȲȻ = 1,43. ȻȲ ð ɛɜɌɎɧɕ ɒɑɗɟɐɚɣɑɖ, ȽȽȻȲ ð ɝɎɚɍɚɐəɌɫ ɝɞɑəɖɌ ɛɜɌɎɚɏɚ ɒɑɗɟɐɚɣɖɌ, ȸȲȻ ð 

ɘɑɒɒɑɗɟɐɚɣɖɚɎɌɫ ɛɑɜɑɏɚɜɚɐɖɌ. 

Fig. 1.   Right ventricular global longitudinal strain in healthy patients.  

The val ue of global longitudinal strain is normal (>20 %). Right ventricular free -wall longitudinal strain (25.3 %) 

and the ventricular septum strain (17.7 %) were calculated as average values on the basal, medial and apical le v-

els. The ratio of right ventricular  free-wall longitudinal strain to longitudinal strain of the ventricular septum 

strain was 1.43.  
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ɖɚɘɑəɐɌɢɔɕ ASE ɔ EACVI [5, 6]. 

 Ȱɗɫ ɚɛɜɑɐɑɗɑəɔɫ ɛɜɚɐɚɗɨəɚɕ ɝɔɝɞɚɗɔɣɑ-

ɝɖɚɕ ɐɑɠɚɜɘɌɢɔɔ (ɝɞɜɑɕəɌ) ȻȲ Ɏ ɜɑɒɔɘɑ ɐɎɟɡ-

ɘɑɜəɚɏɚ ɚɞɝɗɑɒɔɎɌəɔɫ ɛɫɞɑə ɝɑɜɚɕ ɤɖɌɗɧ ɟɗɨ-

ɞɜɌɓɎɟɖɚɎɚɏɚ ɔɓɚɍɜɌɒɑəɔɫ (speckle tracking), Ɏ 

ɝɚɚɞɎɑɞɝɞɎɔɔ ɝ ɝɚɏɗɌɝɔɞɑɗɨəɧɘ ɐɚɖɟɘɑəɞɚɘ ɛɚ 

ɝɞɌəɐɌɜɞɔɓɌɢɔɔ 2D speckle tracking ɎɔɓɟɌɗɔɓɌ-

ɢɔɔ ȻȲ [7], ɔɝɛɚɗɨɓɚɎɌɗɌɝɨ ȻȲ-

ɠɚɖɟɝɔɜɚɎɌəəɌɫ ɣɑɞɧɜɑɡɖɌɘɑɜəɌɫ ɛɚɓɔɢɔɫ 

(ɜɔɝ. 1), Ɏ ɖɚɞɚɜɚɕ ɚɛɜɑɐɑɗɫɗɌɝɨ ɏɗɚɍɌɗɨəɌɫ ɐɑ-

ɠɚɜɘɌɢɔɫ (ɏɗɚɍɌɗɨəɧɕ ɝɞɜɑɕə) ȻȲ, Ɍ ɞɌɖɒɑ  

ɜɌɓɐɑɗɨəɌɫ ɛɜɚɐɚɗɨəɌɫ ɐɑɠɚɜɘɌɢɔɫ ɝɎɚɍɚɐəɚɕ 

ɝɞɑəɖɔ ȻȲ (ɝɞɜɑɕə ȽȽȻȲ) ɔ ɘɑɒɒɑɗɟɐɚɣɖɚɎɚɕ 

ɛɑɜɑɏɚɜɚɐɖɔ (ɝɞɜɑɕə ȸȲȻ). ȽɚɏɗɌɝəɚ ɜɑɖɚɘɑə-

ɐɌɢɔɫɘ ASE ɔ EACVI [5, 8], ɔɝɛɚɗɨɓɚɎɌɗɔɝɨ Ɍɍ-

ɝɚɗɪɞəɧɑ Ɏɑɗɔɣɔəɧ ɝɞɜɑɕəɌ, ɣɞɚ ɚɍɗɑɏɣɌɑɞ ɝɞɌ-

ɞɔɝɞɔɣɑɝɖɟɪ ɚɍɜɌɍɚɞɖɟ ɔ ɔəɞɑɜɛɜɑɞɌɢɔɪ ɐɌə-

əɧɡ. ȻɜɚɐɚɗɨəɌɫ ɝɔɝɞɚɗɔɣɑɝɖɌɫ ɐɑɠɚɜɘɌɢɔɫ 

ȻȲ ɝɣɔɞɌɗɌɝɨ əɌɜɟɤɑəəɚɕ ɛɜɔ Ɍɍɝɚɗɪɞəɚɘ 

ɓəɌɣɑəɔɔ ɏɗɚɍɌɗɨəɚɏɚ ɝɞɜɑɕəɌ ɘɑəɑɑ 20% [5, 8]. 

Ȱɗɫ ɛɜɚɎɑɐɑəɔɫ ɝɞɌɞɔɝɞɔɣɑɝɖɚɏɚ ɌəɌɗɔɓɌ 

ɛɌɢɔɑəɞɧ ɍɧɗɔ ɜɌɝɛɜɑɐɑɗɑəɧ ɛɚ ɞɜɑɘ ɏɜɟɛɛɌɘ 

Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɜɔɝɖɌ ɜɌəəɑɕ ɝɘɑɜɞɔ. Ȯ ɝɚɚɞ-

ɎɑɞɝɞɎɔɔ ɝ ɜɑɖɚɘɑəɐɌɢɔɫɘɔ ȱȺȶ [1], Ɏ ɏɜɟɛɛɟ 

Ɏɧɝɚɖɚɏɚ ɜɔɝɖɌ ɜɌəəɑɕ ɝɘɑɜɞɔ ɍɧɗɔ Ɏɖɗɪɣɑəɧ 

15 ɛɌɢɔɑəɞɚɎ, ɎɧɎɑɐɑəəɧɡ ɔɓ ɚɍɝɞɜɟɖɞɔɎəɚɏɚ 

ɤɚɖɌ. ȯɜɟɛɛɟ ɛɜɚɘɑɒɟɞɚɣəɚɏɚ ɜɔɝɖɌ ɝɚɝɞɌɎɔɗɔ 

36 ɛɌɢɔɑəɞɚɎ ɝ ɔəɐɑɖɝɚɘ sPESI Ó1 ɔ/ɔɗɔ ɝ 

əɌɗɔɣɔɑɘ ɛɜɔɓəɌɖɚɎ ɛɑɜɑɏɜɟɓɖɔ ȻȲ ɔ/ɔɗɔ ɝ 

ɛɚɎɧɤɑəɔɑɘ ɟɜɚɎəɫ ɞɜɚɛɚəɔəɌ I. ȽɞɜɌɞɔɠɔɖɌ-

ɢɔɫ əɌ ɛɜɚɘɑɒɟɞɚɣəɧɕðɎɧɝɚɖɔɕ ɔ ɛɜɚɘɑɒɟ-

ɞɚɣəɧɕðəɔɓɖɔɕ ɜɔɝɖ Ɏ ɜɌɘɖɌɡ əɌɝɞɚɫɥɑɏɚ ɔɝ-

ɝɗɑɐɚɎɌəɔɫ əɑ ɛɜɚɎɚɐɔɗɌɝɨ. Ȯ ɏɜɟɛɛɟ əɔɓɖɚɏɚ 

ɜɔɝɖɌ Ɏɚɤɗɔ 12 ɛɌɢɔɑəɞɚɎ ɝ ɔəɐɑɖɝɚɘ sPESI = 

0 ɍɑɓ ɛɜɔɓəɌɖɚɎ ɛɑɜɑɏɜɟɓɖɔ ȻȲ ɔ ɛɚɎɧɤɑəɔɫ 

ɟɜɚɎəɫ ɞɜɚɛɚəɔəɌ I. ȽɞɌɞɔɝɞɔɣɑɝɖɟɪ ɚɍɜɌɍɚɞɖɟ 

ɘɌɞɑɜɔɌɗɌ ɛɜɚɎɚɐɔɗɔ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɛɌɖɑɞɌ 

ɝɞɌɞɔɝɞɔɣɑɝɖɔɡ ɛɜɚɏɜɌɘɘ SPSS Statistics 

version 15.0. Ȼɜɔ ɌəɌɗɔɓɑ ɖɚɗɔɣɑɝɞɎɑəəɧɡ ɛɜɔ-

ɓəɌɖɚɎ ɛɜɔɘɑəɫɗɔɝɨ ɚɐəɚɠɌɖɞɚɜəɧɕ ɐɔɝɛɑɜɝɔ-

ɚəəɧɕ ɌəɌɗɔɓ ɝ ɚɢɑəɖɚɕ ɘɑɒɏɜɟɛɛɚɎɧɡ ɜɌɓɗɔ-

ɣɔɕ ɛɚ ɘɑɞɚɐɟ ȹɨɪɘɑəɌ-ȶɑɕɗɝɌ (ɛɜɔ əɚɜɘɌɗɨ-

əɚɘ ɜɌɝɛɜɑɐɑɗɑəɔɔ) ɔɗɔ əɑɛɌɜɌɘɑɞɜɔɣɑɝɖɔɕ 

ɖɜɔɞɑɜɔɕ ȶɜɟɝɖɌɗɌ-ȿɚɗɗɔɝɌ ɝ ɚɢɑəɖɚɕ ɘɑɒ-

ɏɜɟɛɛɚɎɧɡ ɜɌɓɗɔɣɔɕ ɛɚ ɘɑɞɚɐɟ ȰɌəəɌ (ɛɜɔ ɚɞ-

ɖɗɚəɑəɔɔ ɜɌɝɛɜɑɐɑɗɑəɔɫ ɚɞ əɚɜɘɌɗɨəɚɏɚ). 

Ƚɜɑɐəɔɑ ɓəɌɣɑəɔɫ Ɏɚ Ɏɝɑɡ ɝɗɟɣɌɫɡ ɛɜɑɐɝɞɌɎɗɫ-

ɗɔɝɨ Ɏ Ɏɔɐɑ ɝɜɑɐəɑɏɚ Ɍɜɔɠɘɑɞɔɣɑɝɖɚɏɚ ɔ 95% 

ɐɚɎɑɜɔɞɑɗɨəɚɏɚ ɔəɞɑɜɎɌɗɌ ð ȸ (95% Ȱȴ). ɃɌ-

ɝɞɚɞəɧɕ ɌəɌɗɔɓ ɛɜɚɎɚɐɔɗɝɫ ɛɚ ɖɜɔɞɑɜɔɪ Ȗ2 ɝ 

ɎɎɑɐɑəɔɑɘ ɛɚɛɜɌɎɖɔ ȭɚəɠɑɜɜɚəɔ əɌ ɘəɚɒɑ-

ɝɞɎɑəəɚɝɞɨ ɘɑɒɏɜɟɛɛɚɎɧɡ ɝɜɌɎəɑəɔɕ. ȸɑɒ-

ɏɜɟɛɛɚɎɧɑ ɜɌɓɗɔɣɔɫ ɛɜɔɓəɌɎɌɗɔɝɨ ɝɞɌɞɔɝɞɔɣɑ-

ɝɖɔ ɓəɌɣɔɘɧɘɔ ɛɜɔ Ɏɑɜɚɫɞəɚɝɞɔ ɌɗɨɠɌ-ɚɤɔɍɖɔ 

ɘɑəɑɑ 5%. 

ȼɑɓɟɗɨɞɌɞɧ. 

ȶɌɖ ɝɗɑɐɟɑɞ ɔɓ ɐɌəəɧɡ, ɛɜɑɐɝɞɌɎɗɑəəɧɡ Ɏ 

ɞɌɍɗɔɢɑ ʈ1, Ɏɧɐɑɗɑəəɧɑ ɏɜɟɛɛɧ ɍɧɗɔ ɝɚɛɚɝɞɌ-

Ɏɔɘɧ ɛɚ ɝɜɑɐəɑɘɟ ɎɚɓɜɌɝɞɟ, ɛɚɗɚɎɚɘɟ ɝɚɝɞɌɎɟ ɔ 

ɜɌɝɛɜɚɝɞɜɌəɑəəɚɝɞɔ ɠɌɖɞɚɜɚɎ ɜɔɝɖɌ ȾɉȷȬ. 

Ƚɜɑɐəɔɑ Ɏɑɗɔɣɔəɧ ɔəɐɑɖɝɌ ɚɍɝɞɜɟɖɢɔɔ ɟ ɍɚɗɨ-

əɧɡ ɛɜɚɘɑɒɟɞɚɣəɚɏɚ ɜɔɝɖɌ Ɏ ɛɚɗɞɚɜɌ, Ɍ ɟ ɍɚɗɨ-

əɧɡ Ɏɧɝɚɖɚɏɚ ɜɔɝɖɌ Ɏ ɐɎɌ ɜɌɓɌ ɛɜɑɎɧɤɌɗɔ ɛɚ-

ɖɌɓɌɞɑɗɨ ɍɚɗɨəɧɡ əɔɓɖɚɏɚ ɜɔɝɖɌ. ȱɥɑ ɍɚɗɑɑ Ɏɧ-

ɜɌɒɑəəɧɘɔ ɚɖɌɓɌɗɔɝɨ ɜɌɓɗɔɣɔɫ ɟɜɚɎəɫ ɞɜɚɛɚ-

əɔəɌ I, ɝɜɑɐəɔɑ Ɏɑɗɔɣɔəɧ ɖɚɞɚɜɚɏɚ ɟ ɍɚɗɨəɧɡ 

ɛɜɚɘɑɒɟɞɚɣəɚɏɚ ɜɔɝɖɌ ɍɧɗɔ əɌ ɛɚɜɫɐɚɖ, Ɍ ɟ 

ɍɚɗɨəɧɡ Ɏɧɝɚɖɚɏɚ ɜɔɝɖɌ əɌ ɐɎɌ ɛɚɜɫɐɖɌ Ɏɧɤɑ, 

ɣɑɘ ɟ ɍɚɗɨəɧɡ əɔɓɖɚɏɚ ɜɔɝɖɌ. 

Ȯ ɝɚɚɞɎɑɞɝɞɎɔɔ ɝ ɖɜɔɞɑɜɔɫɘɔ ɠɚɜɘɔɜɚɎɌ 

ȾɌɍɗɔɢɌ ʈ1.     ȼɑɓɟɗɨɞɌɞɧ ɚɍɝɗɑɐɚɎɌəɔɫ ɍɚɗɨəɧɡ ɞɜɚɘɍɚɩɘɍɚɗɔɑɕ ɗɑɏɚɣəɚɕ Ɍɜɞɑɜɔɔ 

ɝ ɜɌɓəɧɘ ɜɔɝɖɚɘ ɜɌəəɑɕ ɝɘɑɜɞɔ. 

ʇʦʢʘʟʘʪʝʣ ɹ                                                        ʈʠʩʢ ʨʘʥʥʝʡ ʩʤʝʨʪʠ 

ʅʠʟʢʠʡ (n = 12) ʇʨʦʤʝʞʫʪʦʯʥʳʡ (n = 36) ɺʳʩʦʢʠʡ (n = 15) 

ɺʦʟʨʘʩʪ, ʣʝʪ 48,3 (38,0ï58,6) 59,5 (54,3ï64,7) 57,2 (48,3ï66,1) 

ʏʠʩʣʦ ʤʫʞʯʠʥ 8 (66,7) 21 (58,3) 8 (53,3) 

ʏʠʩʣʦ ʙʦʣʴʥʳʭ ʩ ʌʈ ʊʕʃɸ 9 (75,0) 32 (88,9) 15 (100,0) 

ʀʥʜʝʢʩ ʦʙʩʪʨʫʢʮʠʠ, % 20,0 (12,0ï28,0) 41,9 (36,0ï47,8)* 52,7 (41,9ï63,4)*# 

ʊʨʦʧʦʥʠʥ I, ʥʛ/ʤʣ 0,013 (0,001ï0,025) 0,076 (0,039ï0,113)* 0,908 (0,226ï1,59)*# 

ʉɼʃɸ, ʤʤ ʨʪ. ʩʪ. 31,8 (26,0ï37,6) 60,5 (54,1ï66,9)* 64,3 (57,2ï71,4)* 

ʈʘʟʤʝʨ ʇɾ, ʩʤ 2,69 (2,43ï2,95) 3,55 (3,37ï3,72)* 3,71 (3,41ï4,01)* 

TAPSE, ʩʤ 2,14 (1,89ï2,39) 1,63 (1,49ï1,77)* 1,28 (1,09ï1,46)*# 

ɻʣʦʙʘʣʴʥʳʡ ʩʪʨʝʡʥ, % 18,1 (16,5ï19,7) 15,9 (14,8ï17,0)* 12,0 (10,5ï13,4)*# 

ʉʪʨʝʡʥ ʉʉʇɾ, % 18,3 (14,7ï21,8) 14,5 (12,9ï16,1)* 9,73 (8,23ï11,2)*# 

ʉʪʨʝʡʥ ʄɾʇ, % 18,3 (17,6ï18,9) 17,3 (16,3ï18,2) 14,7 (12,9ï16,5)*# 

ʉʪʨʝʡʥ ʉʉʇɾ / ʩʪʨʝʡʥ ʄɾʇ 1,01 (0,80ï1,22) 0,84 (0,75ï0,94) 0,68 (0,57ï0,78)*# 

ȻɜɔɘɑɣɌəɔɫ. ȰɌəəɧɑ ɛɜɑɐɝɞɌɎɗɑəɧ Ɏ Ɏɔɐɑ ɝɜɑɐəɑɏɚ ɔ 95% ɐɚɎɑɜɔɞɑɗɨəɚɏɚ  

ɔəɞɑɜɎɌɗɌ ð ȸ (95% Ȱȴ) ɔɗɔ Ɏ Ɏɔɐɑ Ɍɍɝɚɗɪɞəɚɏɚ ɔ ɚɞəɚɝɔɞɑɗɨəɚɏɚ ɓəɌɣɑəɔɫ ð n (%).  

 * ð ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɚɑ ɜɌɓɗɔɣɔɑ ɝ ɏɜɟɛɛɚɕ əɔɓɖɚɏɚ ɜɔɝɖɌ, # ð ɝ ɏɜɟɛɛɚɕ  

ɛɜɚɘɑɒɟɞɚɣəɚɏɚ ɜɔɝɖɌ. ɀȼ ð ɠɌɖɞɚɜɧ ɜɔɝɖɌ, ȾɉȷȬ ð ɞɜɚɘɍɚɩɘɍɚɗɔɫ ɗɑɏɚɣəɚɕ  

Ɍɜɞɑɜɔɔ, ȽȰȷȬ ð ɝɔɝɞɚɗɔɣɑɝɖɚɑ ɐɌɎɗɑəɔɑ Ɏ ɗɑɏɚɣəɚɕ Ɍɜɞɑɜɔɔ, ȻȲ ð ɛɜɌɎɧɕ  

ɒɑɗɟɐɚɣɑɖ, TAPSE ð ɝɔɝɞɚɗɔɣɑɝɖɚɑ ɝɘɑɥɑəɔɑ ɖɚɗɨɢɌ ɞɜɔɖɟɝɛɔɐɌɗɨəɚɏɚ ɖɗɌɛɌəɌ,  

ȸȲȻ ð ɘɑɒɒɑɗɟɐɚɣɖɚɎɌɫ ɛɑɜɑɏɚɜɚɐɖɌ, ȽȽȻȲ ð ɝɎɚɍɚɐəɌɫ ɝɞɑəɖɌ ɛɜɌɎɚɏɚ ɒɑɗɟɐɚɣɖɌ.    
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əɔɫ ɏɜɟɛɛ, Ɏ ɏɜɟɛɛɑ əɔɓɖɚɏɚ ɜɔɝɖɌ əɑ ɚɖɌ-

ɓɌɗɚɝɨ ɍɚɗɨəɧɡ ɝ ɐɔɗɌɞɌɢɔɑɕ ȻȲ ɔ ɝəɔɒɑəɔɑɘ 

TAPSE, Ɍ ɞɌɖɒɑ ɗɔɢ ɝ ɛɚɎɧɤɑəɔɑɘ ɟɜɚɎəɫ ɞɜɚ-

ɛɚəɔəɌ I. ȷɑɏɚɣəɌɫ ɏɔɛɑɜɞɑəɓɔɫ əɌ ɘɚɘɑəɞ ɔɝ-

ɝɗɑɐɚɎɌəɔɫ ɚɞɘɑɣɌɗɌɝɨ ɟ 5  ɍɚɗɨəɧɡ (41,7%) 

ɩɞɚɕ ɏɜɟɛɛɧ. ȰɔɗɌɞɌɢɔɫ ȻȲ ɚɞɘɑɣɌɗɌɝɨ ɟ 32 

ɍɚɗɨəɧɡ (88,9%) ɛɜɚɘɑɒɟɞɚɣəɚɏɚ ɔ ɟ Ɏɝɑɡ ɍɚɗɨ-

əɧɡ Ɏɧɝɚɖɚɏɚ ɜɔɝɖɌ (p >0,05), ɝəɔɒɑəɔɑ TAPSE 

ð Ɏ 25 (69,4%) ɔ 13 (86,7%) ɝɗɟɣɌɫɡ (p >0,05), 

ɛɚɎɧɤɑəɔɑ ɟɜɚɎəɫ ɞɜɚɛɚəɔəɚɎ ð Ɏ 31 (86,1%) ɔ 

14 (93,3%) ɝɗɟɣɌɫɡ (p >0,05), ɗɑɏɚɣəɌɫ ɏɔɛɑɜɞɑə-

ɓɔɫ ð ɟ Ɏɝɑɡ ɍɚɗɨəɧɡ Ɏ ɝɜɌɎəɔɎɌɑɘɧɡ ɏɜɟɛɛɌɡ. 

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɝɟɐɫ ɛɚ ɜɟɞɔəəɧɘ ɛɚɖɌɓɌ-

ɞɑɗɫɘ, ɝɞɜɟɖɞɟɜəɚ-ɠɟəɖɢɔɚəɌɗɨəɚɑ ɝɚɝɞɚɫəɔɑ 

ȻȲ ɟ ɍɚɗɨəɧɡ əɔɓɖɚɏɚ ɜɔɝɖɌ əɑ ɍɧɗɚ əɌɜɟɤɑəɚ, 

Ɍ ɟ ɍɚɗɨəɧɡ ɛɜɚɘɑɒɟɞɚɣəɚɏɚ ɔ Ɏɧɝɚɖɚɏɚ ɜɔɝɖɌ 

ɡɌɜɌɖɞɑɜɔɓɚɎɌɗɚɝɨ ɐɔɗɌɞɌɢɔɑɕ ɔ ɝɔɝɞɚɗɔɣɑɝɖɚɕ 

ɐɔɝɠɟəɖɢɔɑɕ ȻȲ. Ȼɜɔ ɩɞɚɘ ɝɔɝɞɚɗɔɣɑɝɖɌɫ 

ɐɔɝɠɟəɖɢɔɫ ɔ ɛɚɎɧɤɑəɔɑ ɟɜɚɎəɫ ɞɜɚɛɚəɔəɚɎ ɟ 

ɍɚɗɨəɧɡ Ɏɧɝɚɖɚɏɚ ɜɔɝɖɌ ɍɧɗɔ ɓəɌɣɔɞɑɗɨəɚ ɍɚ-

ɗɑɑ ɎɧɜɌɒɑəɧ, ɣɑɘ Ɏ ɏɜɟɛɛɑ ɍɚɗɨəɧɡ ɛɜɚɘɑɒɟ-

ɞɚɣəɚɏɚ ɜɔɝɖɌ.  

ȮɑɗɔɣɔəɌ ɏɗɚɍɌɗɨəɚɏɚ ɝɞɜɑɕəɌ ȻȲ ɍɧɗɌ 

əɔɒɑ əɚɜɘɌɞɔɎəɚɏɚ ɓəɌɣɑəɔɫ (<20 %) ɟ 10  

ɍɚɗɨəɧɡ (83,3%) əɔɓɖɚɏɚ ɜɔɝɖɌ, ɟ 31 ɍɚɗɨəɚɏɚ 

(86,1%)  ɛɜɚɘɑɒɟɞɚɣəɚɏɚ ɜɔɝɖɌ ɔ ɟ Ɏɝɑɡ ɍɚɗɨ-

əɧɡ Ɏɧɝɚɖɚɏɚ ɜɔɝɖɌ (p >0,05). Ȼɜɔ ɩɞɚɘ ɝɜɑɐəɔɑ 

Ɏɑɗɔɣɔəɧ ɏɗɚɍɌɗɨəɚɏɚ ɝɞɜɑɕəɌ ȻȲ ɝɞɌɞɔɝɞɔɣɑ-

ɝɖɔ ɓəɌɣɔɘɚ ɝəɔɒɌɗɔɝɨ ɚɞ ɏɜɟɛɛɧ əɔɓɖɚɏɚ ɜɔɝ-

ɖɌ ɖ ɏɜɟɛɛɑ Ɏɧɝɚɖɚɏɚ ɜɔɝɖɌ.  

ȬəɌɗɚɏɔɣəɧɘ ɚɍɜɌɓɚɘ ɘɑəɫɗɔɝɨ ɝɜɑɐəɔɑ 

Ɏɑɗɔɣɔəɧ ɝɞɜɑɕəɌ ȸȲȻ ɔ ȽȽȻȲ, ɛɜɔɣɑɘ ɝəɔ-

ɒɑəɔɑ ȽȽȻȲ ɍɧɗɚ ɍɚɗɑɑ ɎɧɜɌɒɑəəɧɘ. ȾɌɖ, ɟ 

ɍɚɗɨəɧɡ Ɏɧɝɚɖɚɏɚ ɜɔɝɖɌ, ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɍɚɗɨ-

əɧɘɔ əɔɓɖɚɏɚ ɜɔɝɖɌ, ɝɜɑɐəɫɫ ɎɑɗɔɣɔəɌ ɝɞɜɑɕəɌ 

ȸȲȻ ɍɧɗɌ ɘɑəɨɤɑ Ɏ 1,2 ɜɌɓɌ, Ɍ ɝɞɜɑɕəɌ ȽȽȻȲ 

ð Ɏ 1,9 ɜɌɓɌ. 

Ȼɚ ɐɌəəɧɘ ɗɔɞɑɜɌɞɟɜɧ, ɟ ɓɐɚɜɚɎɧɡ ɗɪɐɑɕ 

ɌɍɝɚɗɪɞəɌɫ ɎɑɗɔɣɔəɌ ɝɞɜɑɕəɌ ȽȽȻȲ ɍɚɗɨɤɑ, 

ɣɑɘ ɎɑɗɔɣɔəɌ ɝɞɜɑɕəɌ ȸȲȻ, Ɍ ɚɞəɚɤɑəɔɑ ɩɞɔɡ 

Ɏɑɗɔɣɔə ɍɚɗɨɤɑ 1 [5, 9, 10]. ȿ ɚɍɝɗɑɐɚɎɌəəɧɡ 

əɌɘɔ ɍɚɗɨəɧɡ ȾɉȷȬ ɝ əɔɓɖɔɘ ɜɔɝɖɚɘ ɜɌəəɑɕ 

ɝɘɑɜɞɔ ɝɜɑɐəɔɑ Ɏɑɗɔɣɔəɧ ɝɞɜɑɕəɌ ȽȽȻȲ ɔ 

ȸȲȻ əɑ ɚɞɗɔɣɌɗɔɝɨ, Ɍ ɔɡ ɚɞəɚɤɑəɔɑ ɜɌɎəɫɗɚɝɨ 

1 (ɜɔɝ. 2). Ȯ ɏɜɟɛɛɌɡ ɍɚɗɨəɧɡ ɝ ɛɜɚɘɑɒɟɞɚɣəɧɘ 

ɔ Ɏɧɝɚɖɔɘ ɜɔɝɖɚɘ ɩɞɚ ɚɞəɚɤɑəɔɑ ɝəɔɓɔɗɚɝɨ 

ɝɚɚɞɎɑɞɝɞɎɑəəɚ ɐɚ 0,84 ɔ 0,68 (ɜɔɝ. 3, 4). ɉɞɚ 

ɚɓəɌɣɌɑɞ, ɣɞɚ ɝəɔɒɑəɔɑ ɏɗɚɍɌɗɨəɚɏɚ ɝɞɜɑɕəɌ 

ȻȲ ɛɜɔ ȾɉȷȬ ɝɎɫɓɌəɚ, Ɏ ɛɑɜɎɟɪ ɚɣɑɜɑɐɨ, ɝɚ 

ɝəɔɒɑəɔɑɘ ɝɞɜɑɕəɌ ȽȽȻȲ ɔ, Ɏ ɘɑəɨɤɑɕ ɘɑɜɑ,  

 

ȼɔɝ. 2 (Fig. 2) 

ȼɔɝ. 2.     ȼɑɓɟɗɨɞɌɞɧ ɔɝɝɗɑɐɚɎɌəɔɫ ɛɜɚɐɚɗɨəɚɕ ɝɔɝɞɚɗɔɣɑɝɖɚɕ ɐɑɠɚɜɘɌɢɔɔ ȻȲ ɟ ɍɚɗɨəɚɏɚ ȾɉȷȬ 

ɝ əɔɓɖɔɘ ɜɔɝɖɚɘ ɜɌəəɑɕ ɝɘɑɜɞɔ. 

ȯɗɚɍɌɗɨəɧɕ ɝɞɜɑɕə (GS) əɑɓəɌɣɔɞɑɗɨəɚ ɝəɔɒɑə (17,1%). Ⱥɞəɚɤɑəɔɑ ɝɞɜɑɕəɌ ȽȽȻȲ (17,6%) ɖ ɝɞɜɑɕəɟ ȸȲȻ 

(16,3%) ɜɌɎəɚ 1,08. ȻȲ ð ɛɜɌɎɧɕ ɒɑɗɟɐɚɣɑɖ, ȽȽȻȲ ð ɝɎɚɍɚɐəɌɫ ɝɞɑəɖɌ ɛɜɌɎɚɏɚ ɒɑɗɟɐɚɣɖɌ, ȸȲȻ ð ɘɑɒɒɑ-

ɗɟɐɚɣɖɚɎɌɫ ɛɑɜɑɏɚɜɚɐɖɌ. 

Fig. 2.    Right ventricular global longitudinal strain of patient with low early mortality risk pulmon ary e m-

bolism.  

The right ventricular global longitudinal strain was a little lower of normal range (17.1 %) The ratio of right ve n-

tricular free -wall longitudinal strain (17.6 %) to longitudinal strain of the ventricular septum strain (16.3 %) was 

1.08.  
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ȼɔɝ. 3 (Fig. 3) 

ȼɔɝ. 3.    ȼɑɓɟɗɨɞɌɞɧ ɔɝɝɗɑɐɚɎɌəɔɫ ɛɜɚɐɚɗɨəɚɕ ɝɔɝɞɚɗɔɣɑɝɖɚɕ ɐɑɠɚɜɘɌɢɔɔ ȻȲ ɟ ɍɚɗɨəɚɏɚ ȾɉȷȬ 

ɝ ɛɜɚɘɑɒɟɞɚɣəɧɘ ɜɔɝɖɚɘ ɜɌəəɑɕ ɝɘɑɜɞɔ. 

ȯɗɚɍɌɗɨəɧɕ ɝɞɜɑɕə (GS) ɟɘɑɜɑəəɚ ɝəɔɒɑə (15,5 %). Ⱥɞəɚɤɑəɔɑ ɝɞɜɑɕəɌ ȽȽȻȲ (14,0 %) ɖ ɝɞɜɑɕəɟ ȸȲȻ 

(17,7 %) ɜɌɎəɚ 0,79. ȻȲ ð ɛɜɌɎɧɕ ɒɑɗɟɐɚɣɑɖ, ȽȽȻȲ ð ɝɎɚɍɚɐəɌɫ ɝɞɑəɖɌ ɛɜɌɎɚɏɚ ɒɑɗɟɐɚɣɖɌ, ȸȲȻ ð ɘɑɒ-

ɒɑɗɟɐɚɣɖɚɎɌɫ ɛɑɜɑɏɚɜɚɐɖɌ. 

Fig. 3.   Right ventricular global longitudinal strain of patient with intermediate -risk pulmonary emb olism. 

The right ventricular gl obal longitudinal strain was moderately reduced (15.5 %) The ratio of right ventricular 

free-wall longitudinal strain (14.0 %) to longitudinal strain of the ventricular septum strain (17.7 %) was 0.79.  

 

ȼɔɝ. 4 (Fig. 4) 

ȼɔɝ. 4.     ȼɑɓɟɗɨɞɌɞɧ ɔɝɝɗɑɐɚɎɌəɔɫ ɛɜɚɐɚɗɨəɚɕ ɝɔɝɞɚɗɔɣɑɝɖɚɕ ɐɑɠɚɜɘɌɢɔɔ ȻȲ ɟ ɍɚɗɨəɚɏɚ ȾɉȷȬ 

ɝ Ɏɧɝɚɖɔɘ ɜɔɝɖɚɘ ɜɌəəɑɕ ɝɘɑɜɞɔ. 

ȯɗɚɍɌɗɨəɧɕ ɝɞɜɑɕə (GS) ɜɑɓɖɚ ɝəɔɒɑə (8,6 %). Ⱥɞəɚɤɑəɔɑ ɝɞɜɑɕəɌ ȽȽȻȲ (6,3 %) ɖ ɝɞɜɑɕəɟ ȸȲȻ (11,7 %) 

ɜɌɎəɚ 0,54. ȻȲ ð ɛɜɌɎɧɕ ɒɑɗɟɐɚɣɑɖ, ȽȽȻȲ ð ɝɎɚɍɚɐəɌɫ ɝɞɑəɖɌ ɛɜɌɎɚɏɚ ɒɑɗɟɐɚɣɖɌ, ȸȲȻ ð ɘɑɒɒɑɗɟɐɚɣɖɚ-

ɎɌɫ ɛɑɜɑɏɚɜɚɐɖɌ. 

Fig. 4.    Right ventricular global longitudinal strain of patient with high -risk pulmonary embolism.  

The right ventricular global longitudinal strain was significantly reduced (8.6 %) The ratio of right ventric ular 

free-wall longitudinal strain (6.3 %) to longitudinal strain of the ventricular septum strain (11.7 %) was 0.54.  
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ɝɚ ɝəɔɒɑəɔɑɘ ɝɞɜɑɕəɌ ȸȲȻ.  

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, əɌɜɌɝɞɌəɔɑ ɜɔɝɖɌ ɜɌəəɑɕ 

ɝɘɑɜɞɔ ɟ ɍɚɗɨəɧɡ ȾɉȷȬ Ɍɝɝɚɢɔɔɜɟɑɞɝɫ ɝɚ ɝəɔ-

ɒɑəɔɑɘ ɏɗɚɍɌɗɨəɚɏɚ ɝɞɜɑɕəɌ ȻȲ ɔ ɟɘɑəɨɤɑəɔ-

ɑɘ ɚɞəɚɤɑəɔɫ ɝɞɜɑɕəɌ ȽȽȻȲ ɖ ɝɞɜɑɕəɟ ȸȲȻ. 

Ⱥɍɝɟɒɐɑəɔɑ. 

Ȯ əɌɝɞɚɫɥɑɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɍɚɗɨəɧɑ ȾɉȷȬ 

ɍɧɗɔ ɜɌɓɐɑɗɑəɧ əɌ ɞɜɔ ɏɜɟɛɛɧ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ 

ɚɞ ɜɔɝɖɌ ɜɌəəɑɕ ɝɘɑɜɞɔ, ɖɚɞɚɜɧɕ ɚɢɑəɔɎɌɗɝɫ Ɏ 

ɝɚɚɞɎɑɞɝɞɎɔɔ ɝ ɜɑɖɚɘɑəɐɌɢɔɫɘɔ ȱȺȶ [1]. Ȯ 

ɏɜɟɛɛɟ Ɏɧɝɚɖɚɏɚ ɜɔɝɖɌ Ɏɚɤɗɔ ɍɚɗɨəɧɑ, ɟ ɖɚɞɚ-

ɜɧɡ Ɏ ɐɑɍɪɞɑ ɓɌɍɚɗɑɎɌəɔɫ ɚɞɘɑɣɌɗɝɫ ɤɚɖ ɔɗɔ 

ɌɜɞɑɜɔɌɗɨəɌɫ ɏɔɛɚɞɚəɔɫ, ɞɚ ɑɝɞɨ ɔɘɑɗɔ ɘɑɝɞɚ 

ɞɫɒɑɗɧɑ əɌɜɟɤɑəɔɫ ɝɔɝɞɑɘəɚɕ ɏɑɘɚɐɔəɌɘɔɖɔ. 

Ȯ ɏɜɟɛɛɟ əɔɓɖɚɏɚ ɜɔɝɖɌ ɎɖɗɪɣɌɗɔɝɨ ɍɚɗɨəɧɑ ɍɑɓ 

ɛɜɔɓəɌɖɚɎ ɛɑɜɑɏɜɟɓɖɔ ɔ ɛɚɎɜɑɒɐɑəɔɫ ɘɔɚɖɌɜ-

ɐɌ ȻȲ, ɞɚ ɑɝɞɨ ɍɑɓ ɎɧɜɌɒɑəəɧɡ əɌɜɟɤɑəɔɕ ɗɑ-

ɏɚɣəɚɕ ɏɑɘɚɐɔəɌɘɔɖɔ.  ȯɜɟɛɛɌ ɛɜɚɘɑɒɟɞɚɣəɚɏɚ 

ɜɔɝɖɌ Ɏ ɏɑɘɚɐɔəɌɘɔɣɑɝɖɚɘ ɛɗɌəɑ ɚɖɌɓɌɗɌɝɨ əɑ 

ɝɚɎɝɑɘ ɚɐəɚɜɚɐəɚɕ, ɛɚɝɖɚɗɨɖɟ Ɏ əɑɑ Ɏɚɤɗɔ ɖɌɖ 

ɍɚɗɨəɧɑ ɝ ɛɑɜɑɏɜɟɓɖɚɕ ɔ/ɔɗɔ ɛɚɎɜɑɒɐɑəɔɑɘ 

ɘɔɚɖɌɜɐɌ ȻȲ, ɞɚ ɑɝɞɨ ɝ ɎɧɜɌɒɑəəɧɘɔ əɌɜɟɤɑ-

əɔɫɘɔ ɗɑɏɚɣəɚɕ ɏɑɘɚɐɔəɌɘɔɖɔ, ɞɌɖ ɔ ɍɑɓ ɞɌɖɔɡ 

əɌɜɟɤɑəɔɕ, əɚ ɝ Ɏɧɝɚɖɔɘɔ ɓəɌɣɑəɔɫɘɔ ɔəɐɑɖ-

ɝɌ sPESI, ɛɚɗɟɣɑəəɧɘɔ ɔɓ-ɓɌ ɛɜɑɖɗɚəəɚɏɚ Ɏɚɓ-

ɜɌɝɞɌ ɔɗɔ əɌɗɔɣɔɫ ɝɚɛɟɞɝɞɎɟɪɥɑɕ ɛɌɞɚɗɚɏɔɔ. 

ȺɐəɌɖɚ, ɛɚɝɖɚɗɨɖɟ ɣɔɝɗɚ ɞɌɖɔɡ ɍɚɗɨəɧɡ ɍɧɗɚ 

ɚɣɑəɨ əɑɍɚɗɨɤɔɘ (4, ɞɚ ɑɝɞɨ 11,1%), ɏɜɟɛɛɟ 

ɛɜɚɘɑɒɟɞɚɣəɚɏɚ ɜɔɝɖɌ ɘɚɒəɚ ɜɌɝɝɘɌɞɜɔɎɌɞɨ 

ɖɌɖ ɏɜɟɛɛɟ ɍɚɗɨəɧɡ ɝ ɎɧɜɌɒɑəəɧɘɔ əɌɜɟɤɑ-

əɔɫɘɔ ɗɑɏɚɣəɚɕ ɏɑɘɚɐɔəɌɘɔɖɔ. ȾɌɖɔɘ ɚɍɜɌɓɚɘ, 

ɝɞɜɌɞɔɠɔɖɌɢɔɫ ɍɚɗɨəɧɡ ȾɉȷȬ ɛɚ ɜɔɝɖɟ ɜɌəəɑɕ 

ɝɘɑɜɞɔ, ɛɚ ɝɟɞɔ ɐɑɗɌ, ɚɓəɌɣɌɑɞ ɔɡ ɜɌɓɐɑɗɑəɔɑ ɛɚ 

əɌɗɔɣɔɪ ɏɑɘɚɐɔəɌɘɔɣɑɝɖɔɡ əɌɜɟɤɑəɔɕ: əɔɓ-

ɖɔɕ ɜɔɝɖ ð ɏɑɘɚɐɔəɌɘɔɣɑɝɖɔɡ əɌɜɟɤɑəɔɕ əɑɞ, 

ɛɜɚɘɑɒɟɞɚɣəɧɕ ɜɔɝɖ ð əɌɜɟɤɑəɔɑ ɗɑɏɚɣəɚɕ ɏɑ-

ɘɚɐɔəɌɘɔɖɔ, Ɏɧɝɚɖɔɕ ɜɔɝɖ ð əɌɜɟɤɑəɔɑ ɗɑɏɚɣ-

əɚɕ ɔ ɝɔɝɞɑɘəɚɕ ɏɑɘɚɐɔəɌɘɔɖɔ. 

 ȺɣɑɎɔɐəɚ, ɣɞɚ ɞɫɒɑɝɞɨ ɏɑɘɚɐɔəɌɘɔɣɑ-

ɝɖɔɡ əɌɜɟɤɑəɔɕ ɛɜɔ ȾɉȷȬ ɓɌɎɔɝɔɞ ɚɞ ɝɞɑɛɑəɔ 

ɚɍɝɞɜɟɖɢɔɔ ɝɚɝɟɐɔɝɞɚɏɚ ɜɟɝɗɌ ɘɌɗɚɏɚ ɖɜɟɏɌ 

ɖɜɚɎɚɚɍɜɌɥɑəɔɫ. ȿ ɚɍɝɗɑɐɚɎɌəəɧɡ əɌɘɔ ɍɚɗɨ-

əɧɡ əɔɓɖɚɏɚ ɜɔɝɖɌ ɝɜɑɐəɑɑ ɓəɌɣɑəɔɑ ɔəɐɑɖɝɌ 

ɚɍɝɞɜɟɖɢɔɔ ɗɑɏɚɣəɚɕ Ɍɜɞɑɜɔɔ ɜɌɎəɫɗɚɝɨ 20,0%, 

Ɍ ɟ ɍɚɗɨəɧɡ ɛɜɚɘɑɒɟɞɚɣəɚɏɚ ɔ Ɏɧɝɚɖɚɏɚ ɜɔɝɖɌ ð 

41,9% ɔ 52,7%, ɞɚ ɑɝɞɨ ɍɧɗɚ ɝɚɚɞɎɑɞɝɞɎɑəəɚ Ɏ 2 

ɔ Ɏ 2,5 ɜɌɓɌ ɍɚɗɨɤɑ. ȳɌɘɑɞɔɘ, ɣɞɚ ɜɑɓɟɗɨɞɌɞɧ 

əɌɝɞɚɫɥɑɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɛɚɗəɚɝɞɨɪ ɝɚɎɛɌɐɌɪɞ 

ɝ ɐɌəəɧɘɔ M.C. Vedovati et al. [11], ɛɚɖɌɓɌɎɤɔ-

ɘɔ, ɣɞɚ ɝɜɑɐəɔɑ Ɏɑɗɔɣɔəɧ ɔəɐɑɖɝɌ ɚɍɝɞɜɟɖɢɔɔ 

ɟ ɍɚɗɨəɧɡ ȾɉȷȬ ɍɑɓ ɛɑɜɑɏɜɟɓɖɔ ɔ ɝ ɛɑɜɑɏɜɟɓɖɚɕ 

ȻȲ ɜɌɎəɧ ɝɚɚɞɎɑɞɝɞɎɑəəɚ 24% ɔ 40%. 

 ȺɐəɌɖɚ, əɑɗɨɓɫ əɑ ɚɞɘɑɞɔɞɨ, ɣɞɚ ɝɜɑɐəɑɑ 

ɓəɌɣɑəɔɑ ɔəɐɑɖɝɌ ɚɍɝɞɜɟɖɢɔɔ ɟ ɍɚɗɨəɧɡ Ɏɧɝɚ-

ɖɚɏɚ ɜɔɝɖɌ ɛɜɑɎɧɤɌɑɞ ɛɚɖɌɓɌɞɑɗɨ ɍɚɗɨəɧɡ 

ɛɜɚɘɑɒɟɞɚɣəɚɏɚ ɜɔɝɖɌ Ɏɝɑɏɚ ɗɔɤɨ Ɏ 1,26 ɜɌɓɌ, 

Ɏ ɞɚ Ɏɜɑɘɫ ɖɌɖ ɟɜɚɎɑəɨ ɞɜɚɛɚəɔəɌ I, ɚɞɜɌɒɌɪ-

ɥɔɕ ɞɫɒɑɝɞɨ ɛɚɎɜɑɒɐɑəɔɫ ȻȲ ɛɜɔ ɑɏɚ ɛɑɜɑ-

ɏɜɟɓɖɑ ɐɌɎɗɑəɔɑɘ, ɛɜɑɎɧɤɌɑɞ ɛɚɖɌɓɌɞɑɗɨ ɍɚɗɨ-

əɧɡ ɛɜɚɘɑɒɟɞɚɣəɚɏɚ ɜɔɝɖɌ Ɏ 11,9 ɜɌɓɌ. Ȼɚɗɟ-

ɣɌɑɞɝɫ, ɣɞɚ ɚɞəɚɝɔɞɑɗɨəɚ əɑɍɚɗɨɤɚɕ ɛɜɔɜɚɝɞ 

ɝɚɝɟɐɔɝɞɚɏɚ ɝɚɛɜɚɞɔɎɗɑəɔɫ ɛɜɔɎɚɐɔɞ ɖ ɜɑɓɖɚɘɟ 

ɟɎɑɗɔɣɑəɔɪ ɛɑɜɑɏɜɟɓɖɔ ȻȲ ɔ ɜɌɓɎɔɞɔɪ ɚɍ-

ɝɞɜɟɖɞɔɎəɚɏɚ ɤɚɖɌ. Ȯɑɜɚɫɞəɚ, Ɏ ɜɌɓɎɔɞɔɔ ɚɍ-

ɝɞɜɟɖɞɔɎəɚɏɚ ɤɚɖɌ ɛɜɔ ȾɉȷȬ ɔɏɜɌɑɞ ɜɚɗɨ əɑ 

ɞɚɗɨɖɚ ɞɫɒɑɝɞɨ ɘɑɡɌəɔɣɑɝɖɚɕ ɚɍɝɞɜɟɖɢɔɔ ɝɚɝɟ-

ɐɔɝɞɚɏɚ ɜɟɝɗɌ, əɚ ɔ ɎɧɜɌɒɑəəɚɝɞɨ ɎɌɓɚɖɚ-

əɝɞɜɔɖɞɚɜəɚɕ ɜɑɌɖɢɔɔ, ɝɛɜɚɎɚɢɔɜɚɎɌəəɚɕ Ɏɧ-

ɐɑɗɑəɔɑɘ ɞɜɚɘɍɚɖɝɌəɌ Ȭ2 ɔ ɝɑɜɚɞɚəɔəɌ Ɏ ɚɞɎɑɞ 

əɌ ɛɚɛɌɐɌəɔɑ ɞɜɚɘɍɚɩɘɍɚɗɚɎ Ɏ ɝɔɝɞɑɘɟ ɗɑɏɚɣ-

əɚɕ Ɍɜɞɑɜɔɔ [12]. Ȯ ɛɚɗɨɓɟ ɩɞɚɏɚ ɏɚɎɚɜɔɞ ɔ ɤɔ-

ɜɚɖɔɕ ɐɔɌɛɌɓɚə ɎɌɜɔɌɢɔɔ ɔəɐɑɖɝɌ ɚɍɝɞɜɟɖɢɔɔ 

ɟ ɍɚɗɨəɧɡ əɔɓɖɚɏɚ (7,5ð50,0%), ɛɜɚɘɑɒɟɞɚɣəɚɏɚ 

(12,5ð75,0%) ɔ Ɏɧɝɚɖɚɏɚ ɜɔɝɖɌ (17,5ð80,0%). 

ȻɜɑɐɝɞɌɎɗɑəəɧɑ ɐɌəəɧɑ ɝɎɔɐɑɞɑɗɨɝɞɎɟɪɞ, ɣɞɚ 

ɓəɌɣɑəɔɫ ɔəɐɑɖɝɌ ɚɍɝɞɜɟɖɢɔɔ Ɏ ɐɔɌɛɌɓɚəɑ ɚɞ 

17,5% ɐɚ 50,0% ɟ ɚɍɝɗɑɐɚɎɌəəɧɡ əɌɘɔ ɍɚɗɨəɧɡ 

ȾɉȷȬ ɚɞɘɑɣɌɗɔɝɨ ɛɜɔ ɗɪɍɚɘ ɜɔɝɖɑ ɜɌəəɑɕ 

ɝɘɑɜɞɔ, ɞɚ ɑɝɞɨ ɛɜɔ ɗɪɍɚɕ ɞɫɒɑɝɞɔ ɏɑɘɚɐɔəɌ-

ɘɔɣɑɝɖɔɡ əɌɜɟɤɑəɔɕ. 

 ȮɚɓɎɜɌɥɌɫɝɨ ɖ ɜɑɓɟɗɨɞɌɞɌɘ ɚɍɝɗɑɐɚɎɌ-

əɔɫ ɍɚɗɨəɧɡ əɔɓɖɚɏɚ ɜɔɝɖɌ, ɚɞɘɑɞɔɘ, ɣɞɚ ɟ 5 

(41,7%) ɔɓ əɔɡ ȽȰȷȬ ɛɜɑɎɧɤɌɗɚ 30 ɘɘ ɜɞ. ɝɞ., Ɍ 

ɟ ɚɝɞɌɗɨəɧɡ ɛɜɔɍɗɔɒɌɗɚɝɨ ɖ ɏɜɌəɔɢɑ əɚɜɘɧ. 

ȴəɌɣɑ ɏɚɎɚɜɫ, ɔɘɑɗɚ ɘɑɝɞɚ ɛɚɎɧɤɑəɔɑ əɌɏɜɟɓ-

ɖɔ əɌ ȻȲ, ɖɚɞɚɜɚɑ əɑ ɎɧɫɎɗɫɗɚɝɨ ɝ ɛɚɘɚɥɨɪ 

ɜɟɞɔəəɧɡ ɘɑɞɚɐɚɎ ɔɝɝɗɑɐɚɎɌəɔɫ. ȺɐəɌɖɚ ɏɗɚ-

ɍɌɗɨəɧɕ ɝɞɜɑɕə ȻȲ ɟ 10 (83,3%) ɍɚɗɨəɧɡ ɍɧɗ 

ɝəɔɒɑə, ɣɞɚ ɝɎɔɐɑɞɑɗɨɝɞɎɟɑɞ ɚ Ɏɧɝɚɖɚɕ ɣɟɎ-

ɝɞɎɔɞɑɗɨəɚɝɞɔ ɩɞɚɏɚ ɛɚɖɌɓɌɞɑɗɫ ɖ ɛɚɎɧɤɑəɔɪ 

əɌɏɜɟɓɖɔ əɌ ȻȲ.  Ȼɜɔ ɩɞɚɘ ɝəɔɒɑəɔɑ ɏɗɚɍɌɗɨ-

əɚɏɚ ɝɞɜɑɕəɌ ȻȲ ɍɧɗɚ ɝɎɫɓɌəɚ, Ɏ ɍɚɗɨɤɑɕ ɘɑɜɑ, 

ɝɚ ɝəɔɒɑəɔɑɘ ɝɞɜɑɕəɌ ȽȽȻȲ, ɣɑɘ ɝɚ ɝəɔɒɑəɔ-

ɑɘ ɝɞɜɑɕəɌ ȸȲȻ. Ⱥɍ ɩɞɚɘ ɏɚɎɚɜɔɞ ɞɚɞ ɠɌɖɞ, 

ɣɞɚ ɎɑɗɔɣɔəɌ ɚɞəɚɤɑəɔɫ ɝɞɜɑɕəɌ ȽȽȻȲ ɖ 

ɝɞɜɑɕəɟ ȸȲȻ ɟ ɍɚɗɨəɧɡ əɔɓɖɚɏɚ ɜɔɝɖɌ ɍɧɗɚ 

ɍɗɔɓɖɚ ɖ 1, Ɏ ɞɚ Ɏɜɑɘɫ ɖɌɖ ɟ ɓɐɚɜɚɎɧɡ ɗɪɐɑɕ 

ɩɞɚ ɚɞəɚɤɑəɔɑ ɛɜɑɎɧɤɌɑɞ 1, ɛɚɝɖɚɗɨɖɟ Ɏ əɚɜɘɑ 

ɝɞɜɑɕə ȽȽȻȲ ɍɚɗɨɤɑ, ɣɑɘ ɝɞɜɑɕə ȸȲȻ [5, 6, 

10].  

Ȯ ɏɜɟɛɛɑ ɍɚɗɨəɧɡ ɛɜɚɘɑɒɟɞɚɣəɚɏɚ ɜɔɝɖɌ 

ȽȰȷȬ Ɏ ɝɜɑɐəɑɘ ɍɧɗɚ Ɏ 2 ɜɌɓɌ Ɏɧɤɑ, ɣɑɘ ɟ 

ɍɚɗɨəɧɡ əɔɓɖɚɏɚ ɜɔɝɖɌ. ȻɚɎɧɤɑəɔɑ ɛɚɝɞ-

əɌɏɜɟɓɖɔ əɌ ȻȲ ɌɝɝɚɢɔɔɜɚɎɌɗɚɝɨ ɝ ɑɏɚ ɐɔɗɌɞɌ-

ɢɔɑɕ, əɌɜɟɤɑəɔɑɘ ɑɏɚ ɝɔɝɞɚɗɔɣɑɝɖɚɕ ɠɟəɖɢɔɔ 

ɔ ɟɘɑəɨɤɑəɔɑɘ ɏɗɚɍɌɗɨəɚɏɚ ɝɞɜɑɕəɌ. Ȼɜɔ ɩɞɚɘ 

ɟɘɑəɨɤɑəɔɑ ɝɞɜɑɕəɌ ȽȽȻȲ ɍɧɗɚ ɍɚɗɑɑ ɎɧɜɌ-

ɒɑəəɧɘ, ɣɑɘ ɝəɔɒɑəɔɑ ɝɞɜɑɕəɌ ȸȲȻ, Ɏɝɗɑɐ-

ɝɞɎɔɑ ɣɑɏɚ ɚɞəɚɤɑəɔɑ ɩɞɔɡ ɛɚɖɌɓɌɞɑɗɑɕ ɟ ɍɚɗɨ-

əɧɡ ɛɜɚɘɑɒɟɞɚɣəɚɏɚ ɜɔɝɖɌ Ɏ ɝɜɑɐəɑɘ ɝəɔɓɔ-

ɗɚɝɨ ɐɚ 0,84, ɞɚ ɑɝɞɨ ɝɞɌɗɚ ɚɍɜɌɞəɧɘ ɞɚɘɟ, ɣɞɚ 

ɔɘɑɑɞ ɘɑɝɞɚ ɟ ɓɐɚɜɚɎɧɡ ɗɪɐɑɕ. ɉɞɔ ɔɓɘɑəɑəɔɫ 

ɝɞɌəɚɎɫɞɝɫ ɑɥɑ ɍɚɗɑɑ ɎɧɜɌɒɑəəɧɘɔ Ɏ ɏɜɟɛɛɑ 

ɍɚɗɨəɧɡ Ɏɧɝɚɖɚɏɚ ɜɔɝɖɌ, ɞɚ ɑɝɞɨ ɟ ɗɔɢ, ɎɧɎɑ-

ɐɑəəɧɡ ɔɓ ɚɍɝɞɜɟɖɞɔɎəɚɏɚ ɤɚɖɌ. Ȯ ɣɌɝɞəɚɝɞɔ, 

ɚɞəɚɤɑəɔɑ ɝɞɜɑɕəɚɎ ȽȽȻȲ ɔ ȸȲȻ ɟ ɍɚɗɨəɧɡ 

ɩɞɚɕ ɏɜɟɛɛɧ ɝəɔɒɌɑɞɝɫ Ɏ ɝɜɑɐəɑɘ ɐɚ 0,68. 

 ȹɌ ɘɚɘɑəɞ ɛɜɚɎɑɐɑəɔɫ ɩɡɚɖɌɜɐɔɚɏɜɌɠɔ-

ɣɑɝɖɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɍɚɗɨəɧɑ Ɏɧɝɚɖɚɏɚ ɜɔɝɖɌ 

ɍɧɗɔ ɎɧɎɑɐɑəɧ ɔɓ ɤɚɖɌ, Ɏ ɣɌɝɞəɚɝɞɔ, ɓɌ ɝɣɑɞ 
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ɛɜɚɎɑɐɑəɔɫ ɞɜɚɘɍɚɗɔɞɔɣɑɝɖɚɕ ɞɑɜɌɛɔɔ. Ȯɑɜɚ-

ɫɞəɚ, ɔɘɑəəɚ ɍɗɌɏɚɐɌɜɫ ɟɘɑəɨɤɑəɔɪ ɝɞɑɛɑəɔ 

ɘɑɡɌəɔɣɑɝɖɚɕ ɚɍɝɞɜɟɖɢɔɔ ɝɚɝɟɐɔɝɞɚɏɚ ɜɟɝɗɌ 

ɘɌɗɚɏɚ ɖɜɟɏɌ ȽȰȷȬ ɟ ɍɚɗɨəɧɡ Ɏɧɝɚɖɚɏɚ ɜɔɝɖɌ 

ɍɧɗɚ ɝɚɛɚɝɞɌɎɔɘɚ ɝ ɛɚɖɌɓɌɞɑɗɑɘ ɍɚɗɨəɧɡ ɛɜɚ-

ɘɑɒɟɞɚɣəɚɏɚ ɜɔɝɖɌ. ȹɑ ɎɧɫɎɗɫɗɚɝɨ ɝɞɌɞɔɝɞɔɣɑ-

ɝɖɔ ɓəɌɣɔɘɧɡ ɘɑɒɏɜɟɛɛɚɎɧɡ ɜɌɓɗɔɣɔɕ ɔ ɛɚ 

ɎɧɜɌɒɑəəɚɝɞɔ ɐɔɗɌɞɌɢɔɔ ȻȲ. ȺɐəɌɖɚ ɝɜɑɐəɔɑ 

Ɏɑɗɔɣɔəɧ TAPSE, ɏɗɚɍɌɗɨəɚɏɚ ɝɞɜɑɕəɌ ɔ ɚɞəɚ-

ɤɑəɔɫ ɝɞɜɑɕəɚɎ ȽȽȻȲ ɔ ȸȲȻ ɟ ɍɚɗɨəɧɡ Ɏɧɝɚ-

ɖɚɏɚ ɜɔɝɖɌ ɍɧɗɔ ɐɚɝɞɚɎɑɜəɚ əɔɒɑ ɛɚɖɌɓɌɞɑɗɑɕ 

ɏɜɟɛɛɧ ɛɜɚɘɑɒɟɞɚɣəɚɏɚ ɜɔɝɖɌ. ȴəɌɣɑ ɏɚɎɚɜɫ, 

ɝɎɫɓɌəəɚɑ ɝ ɤɚɖɚɘ ɛɚɎɜɑɒɐɑəɔɑ ɘɔɚɖɌɜɐɌ 

əɑɏɌɞɔɎəɚ ɝɖɌɓɧɎɌɑɞɝɫ əɌ ɠɟəɖɢɔɚəɌɗɨəɚɘ ɝɚ-

ɝɞɚɫəɔɔ ȻȲ ɔ ɛɚɝɗɑ ɝɞɌɍɔɗɔɓɌɢɔɔ ɝɔɝɞɑɘəɚɕ 

ɏɑɘɚɐɔəɌɘɔɖɔ. Ȯɚɓɘɚɒəɚ, ɞɌɖɔɑ çɚɝɞɌɞɚɣəɧɑ 

ɫɎɗɑəɔɫè ɛɚɎɜɑɒɐɑəɔɫ ɘɔɚɖɌɜɐɌ ɛɜɌɎɚɏɚ ɒɑɗɟ-

ɐɚɣɖɌ ɛɜɔ ɤɚɖɑ ɝɗɟɒɌɞ ɚɐəɚɕ ɔɓ ɛɜɔɣɔə ɞɚɏɚ, 

ɣɞɚ Ɏɧɝɚɖɔɕ ɜɔɝɖ ɝɘɑɜɞɔ ɟ ɞɌɖɔɡ ɍɚɗɨəɧɡ ɝɚ-

ɡɜɌəɫɑɞɝɫ ɔ ɛɚɝɗɑ ɝɞɌɍɔɗɔɓɌɢɔɔ ɏɑɘɚɐɔəɌɘɔɖɔ. 

ȳɌɖɗɪɣɑəɔɑ. 

Ȼɜɔ ȾɉȷȬ ɚɞɘɑɣɌɑɞɝɫ ɝəɔɒɑəɔɑ ɏɗɚɍɌɗɨ-

əɚɏɚ ɝɞɜɑɕəɌ ȻȲ ɔ ɟɘɑəɨɤɑəɔɑ ɚɞəɚɤɑəɔɫ 

ɝɞɜɑɕəɌ ȽȽȻȲ ɖ ɝɞɜɑɕəɟ ȸȲȻ. ɉɞɔ ɔɓɘɑəɑəɔɫ 

ɛɚɫɎɗɫɪɞɝɫ ɟ ɍɚɗɨəɧɡ ɝ əɔɓɖɔɘ ɜɔɝɖɚɘ ɜɌəəɑɕ 

ɝɘɑɜɞɔ, əɌɜɌɝɞɌɪɞ ɟ ɍɚɗɨəɧɡ ɝ ɛɜɚɘɑɒɟɞɚɣəɧɘ 

ɜɔɝɖɚɘ ɔ ɐɚɝɞɔɏɌɪɞ ɘɌɖɝɔɘɟɘɌ ɟ ɍɚɗɨəɧɡ ɛɑ-

ɜɑəɑɝɤɔɡ ɚɍɝɞɜɟɖɞɔɎəɧɕ ɤɚɖ.   

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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ȾȼȬȹȽȾȺȼȬȶȬȷɈȹȺȵ ȬȽȻȴȼȬɂȴȺȹȹȺȵ ȭȴȺȻȽȴȴ ȴ ȷȬȳȱȼȹȺȵ  

ɀȷȿȺȼȱȽɂȱȹȾȹȺȵ ȽȻȱȶȾȼȺȽȶȺȻȴȴ  Ȯ ȰȴɀɀȱȼȱȹɂȴȬȷɈȹȺȵ  

ȰȴȬȯȹȺȽȾȴȶȱ ȳȬȭȺȷȱȮȬȹȴȵ ȷȱȯȶȴɁ 

 

ȻɌɎɗɚɎ Ɋ.Ȯ., ȼɧɍɔə Ȯ.ȶ., ȶɌɜɛɚɎɌ ȼ.Ȯ., ȽɑɜɚɎɌ ȹ.Ƚ.,  

Ʉɑɡɞɑɜ Ȭ.ȴ., ɄɔɗɚɎɌ ȸ.Ȯ. 

 
ɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. ȽɜɌɎəɔɞɨ ɐɔɌɏəɚɝɞɔɣɑɝɖɟɪ ɢɑəəɚɝɞɨ ɔ ɛɜɚɌəɌɗɔɓɔɜɚɎɌɞɨ 

ɚɝɗɚɒəɑəɔɫ ɛɜɔ ɞɜɌəɝɞɚɜɌɖɌɗɨəɚɕ ɌɝɛɔɜɌɢɔɚəəɚɕ ɍɔɚɛɝɔɔ ɛɚɐ ɖɚəɞɜɚɗɑɘ 

ɜɑəɞɏɑəɚɝɖɚɛɔɔ ɔ ȿȳȴ ɍɚɗɨəɧɡ ɝ ɛɚɐɚɓɜɑəɔɑɘ əɌ ɛɑɜɔɠɑɜɔɣɑɝɖɔɕ ɜɌɖ ɗɑɏɖɚ-

ɏɚ, ɔɝɛɚɗɨɓɚɎɌɞɨ ɗɌɓɑɜəɟɪ ɠɗɟɚɜɑɝɢɑəɞəɟɪ ɝɛɑɖɞɜɚɝɖɚɛɔɪ ɐɗɫ ɐɔɌɏəɚɝɞɔɖɔ 

ɛɑɜɔɠɑɜɔɣɑɝɖɚɏɚ ɜɌɖɌ ɗɑɏɖɚɏɚ.  

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. Ȯ ɀɌɖɟɗɨɞɑɞɝɖɚɕ ɡɔɜɟɜɏɔɣɑɝɖɚɕ ɖɗɔəɔɖɑ ɔɘ. ȹ.ȹ. ȭɟɜ-

ɐɑəɖɚ ȻɑɜɎɚɏɚ ȸȯȸȿ ɔɘ. ȴ.ȸ. ȽɑɣɑəɚɎɌ (ȽɑɣɑəɚɎɝɖɔɕ ȿəɔɎɑɜɝɔɞɑɞ) ɍɧɗ ɛɜɚɎɑɐɑə ɌəɌ-

ɗɔɓ ɏɜɟɛɛɧ ɛɌɢɔɑəɞɚɎ (n=356, 100%) ɝ ɛɑɜɔɠɑɜɔɣɑɝɖɔɘɔ ɚɍɜɌɓɚɎɌəɔɫɘɔ ɗɑɏɖɔɡ, ɖɚɞɚ-

ɜɧɘ ɍɧɗɌ ɎɧɛɚɗəɑəɌ ɞɜɌəɝɞɚɜɌɖɌɗɨəɌɫ ɍɔɚɛɝɔɫ ɛɚɐ ɖɚəɞɜɚɗɑɘ ɜɑəɞɏɑəɚɝɖɚɛɔɔ, Ɏɞɚɜɚɕ 

ɏɜɟɛɛɑ ɛɌɢɔɑəɞɚɎ (n=60, 100%) ɝ ɌəɌɗɚɏɔɣəɚɕ ɛɌɞɚɗɚɏɔɑɕ ɎɧɛɚɗəɑəɌ ɞɜɌəɝɞɚɜɌɖɌɗɨəɌɫ 

ɍɔɚɛɝɔɫ ɛɚɐ ɖɚəɞɜɚɗɑɘ ȿȳȴ, 20 ɍɚɗɨəɧɘ (33,3%) ɎɧɛɚɗəɑəɌ ɚɛɞɔɣɑɝɖɌɫ ɝɛɑɖɞɜɚɝɖɜɚ-

ɛɔɫ ɛɑɜɔɠɑɜɔɣɑɝɖɔɡ ɚɍɜɌɓɚɎɌəɔɕ ɗɑɏɖɔɡ ɛɚɐ ɖɚəɞɜɚɗɑɘ ȿȳȴ.     

ȼɑɓɟɗɨɞɌɞɧ. ȿ 67 (18,8%) ɍɚɗɨəɧɡ ɛɚɝɗɑ ɞɜɌəɝɞɚɜɌɖɌɗɨəɚɕ ɌɝɛɜɔɜɌɢɔɚəəɚɕ 

ɍɔɚɛɝɔɔ  ɛɑɜɔɠɑɜɔɣɑɝɖɔɡ ɚɍɜɌɓɚɎɌəɔɕ ɗɑɏɖɔɡ ɛɚɐ ɖɚəɞɜɚɗɑɘ ɜɑəɞɏɑəɚɝɖɚɛɔɔ ɜɌɓɎɔ-

ɗɔɝɨ  ɚɝɗɚɒəɑəɔɫ: ɛəɑɎɘɚɞɚɜɌɖɝ, ɖɜɚɎɚɡɌɜɖɌəɔɑ, ɏəɚɕəɧɕ ɛɗɑɎɜɔɞ. ȿ 60 ɍɚɗɨəɧɡ 

(100%) ɝ ɌəɌɗɚɏɔɣəɚɕ ɛɌɞɚɗɚɏɔɑɕ ɛɜɔ ɛɟəɖɢɔɔ ɚɍɜɌɓɚɎɌəɔɕ ɛɚɐ ɖɚəɞɜɚɗɑɘ ȿȳȴ ɚɝɗɚɒ-

əɑəɔɕ əɑ ɍɧɗɚ ɎɧɫɎɗɑəɚ. ȿ 20 ɍɚɗɨəɧɡ (33,3%) ɝ ɛɚɐɚɓɜɑəɔɑɘ əɌ ɛɑɜɔɠɑɜɔɣɑɝɖɔɕ ɜɌɖ 

ɟɝɛɑɤəɚ ɛɜɔɘɑəɑəɌ ɗɌɓɑɜəɌɫ ɠɗɟɚɜɑɝɢɑəɞəɌɫ ɝɛɑɖɞɜɚɝɖɚɛɔɫ.   

ȮɧɎɚɐ. ȾɜɌəɝɞɚɜɌɖɌɗɨəɌɫ ɌɝɛɔɜɌɢɔɚəəɌɫ  ɍɔɚɛɝɔɫ  ɚɛɟɡɚɗɑɕ  ɗɑɏɖɔɡ  ɛɚɐ ɖɚə-

ɞɜɚɗɑɘ ȿȳȴ ɚɍɗɌɐɌɑɞ ɛɜɑɔɘɟɥɑɝɞɎɚɘ ɛɑɜɑɐ ɞɜɌɐɔɢɔɚəəɚɕ ɘɑɞɚɐɔɖɚɕ: ɞɚɣəɚ ɗɚɖɌɗɔɓɟɑɞ 

ɚɛɟɡɚɗɨ Ɏ ɗɑɏɖɚɘ, ɎɧɫɎɗɫɑɞ ɖɜɌɞɣɌɕɤɑɑ ɜɌɝɝɞɚɫəɔɑ ɘɑɒɐɟ ɛɌɞɚɗɚɏɔɣɑɝɖɔɘ  ɚɍɜɌɓɚɎɌ-

əɔɑɘ ɔ ȿȳȴ ɐɌɞɣɔɖɚɘ ɝ əɌɝɌɐɖɚɕ ɐɗɫ ɛɟəɖɢɔɔ. ȹɑɘɌɗɚɎɌɒəɚɑ ɓəɌɣɑəɔɑ ɔɘɑɑɞ ɚɞɝɟɞ-

ɝɞɎɔɑ ɗɟɣɑɎɚɕ əɌɏɜɟɓɖɔ, Ɏɚɓɘɚɒəɚɝɞɨ Ɏɧɛɚɗəɑəɔɫ ɛɜɚɢɑɐɟɜɧ ɟ ɍɚɗɨəɧɡ Ɏ ɞɫɒɑɗɚɘ ɝɚ-

ɝɞɚɫəɔɔ, ɘɑɞɚɐ ɛɜɚɝɞ, ɍɑɓɚɛɌɝɑə, ɩɖɚəɚɘɔɣɑɝɖɔ Ɏɧɏɚɐɑə. 

 

ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɛɑɜɔɠɑɜɔɣɑɝɖɔɕ ɜɌɖ, ɛɟəɖɢɔɚəəɌɫ ɍɔɚɛɝɔɫ, ɜɑəɞɏɑəɚɏɜɌɠɔɫ ɔ 

ȿȳȴ, ɚɛɞɔɣɑɝɖɌɫ ɝɛɑɖɞɜɚɝɖɚɛɔɫ. 
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EFFICIENCY OF RADIOLOGY DIAGNOSTIC METHODS IN TRANSTORACRAL  

ASPIRATION BIOPSY AND LASER FLUORESCENCE SPECTROSCOPY IN  

DIFFERENTIAL DIAGNOSIS OF PULMONARY DISEASES 

 

Pavlov Yu.V., Rybin V.K., Karpova R.V., Serova N.S., Shekhter A.I. , Shilova M.V.  
 

urpose.  To compare the diagnostic value and analyze the complications of a tran s-

thoracic aspiration biopsy under the control of fluoroscopy and ultrasound in p a-

tients with suspected peripheral lung cancer, usage of laser fluorescence spectro s-

copy to diagnose peripheral  lung cancer.  

Materials and methods.  In the N.N. Burdenko Faculty surgical clinic of Sechenov 

Un iversity a group of 356 patients (100%) with peripheral lung masses were investigated 

who underwent transthoracic biopsy under the fluoroscopy control, the seco nd group of 60 

patients (100%) with a similar pathology underwent transthoracic biopsy under ultrasound 

control, 20 patients (33,3%) underwent optical spectroscopy of peripheral lung masses u n-

der ultr asound control.  

Results.  A total of 67 patients (18,8%) after a transthoracic aspiration biopsy of p e-

ripheral lung masses under the fluoroscopy control developed complications: pneumoth o-

rax, hemo ptysis, purulent pleuritis. In 60 patients (100%) with similar pathology, there were 

no complications recorded during  masses puncture under the ultrasound control. In 20 p a-

tients (33,3%) with suspected peripheral cancer, laser fluorescence spectroscopy was su c-

cessfully applied.    

Conclusion.  An ultrasound -controlled transthoracic aspiration biopsy of lung t u-

mors has an advantage over the traditional technique: it accurately localizes the tumor in 

the lung, r eveals the shortest distance between the pathological mass and the ultrasound 

probe with a puncture nozzle. Equally important is the absence of radiation exposure, th e 

ability to pe r form the procedure in patients with serious condition, the method is simple, 

safe, cost effe ctive.  

  

 Keywords: peripheral cancer, puncture biopsy, radiography and ultrasound, optical 

spectroscopy.  
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ɒɑɏɚɐəɚ Ɏ ȼɚɝɝɔɔ ɓɌɍɚɗɑɎɌɪɞ ɜɌɖɚɘ 

ɗɑɏɖɚɏɚ ɝɎɧɤɑ 63000 ɣɑɗɚɎɑɖ, Ɏ ɞɚɘ 

ɣɔɝɗɑ ɝɎɧɤɑ 53000 ɘɟɒɣɔə. ȿ ɍɚɗɑɑ 

20000 ɛɌɢɔɑəɞɚɎ (34,2%) ɜɌɖ ɗɑɏɖɚɏɚ 

ɎɧɫɎɗɫɑɞɝɫ Ɏ IV ɝɞɌɐɔɔ ɓɌɍɚɗɑɎɌəɔɫ 

[4, 8, 10, 12, 14].  

Ⱦɜɟɐəɚɝɞɔ ɞɚɣəɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɚɣɌɏɚɎɧɡ 

ɚɍɜɌɓɚɎɌəɔɕ ɗɑɏɖɔɡ ɡɚɜɚɤɚ ɔɓɎɑɝɞəɧ ð ɐɔɠɠɑ-

ɜɑəɢɔɌɗɨəɟɪ ɐɔɌɏəɚɝɞɔɖɟ ɣɌɥɑ Ɏɝɑɏɚ ɛɜɔɡɚ-

ɐɔɞɝɫ ɛɜɚɎɚɐɔɞɨ ɘɑɒɐɟ ɛɑɜɔɠɑɜɔɣɑɝɖɔɘ ɜɌ-

ɖɚɘ, ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɚɕ ɚɛɟɡɚɗɨɪ (ɏɌɘɌɜɞɚɡɚə-

ɐɜɚɘɌ ɞ.ɐ.),  ɞɟɍɑɜɖɟɗɚɘɚɕ,  ɝɌɜɖɚɔɐɚɓɚɘ, ɘɑɞɌ-

ɝɞɌɞɔɣɑɝɖɔɘɔ ɛɚɜɌɒɑəɔɫɘɔ ɗɑɏɖɚɏɚ [1, 2, 4, 6, 

12, 13, 15, 18].  

Ȼɚ əɌɤɑɘɟ ɘəɑəɔɪ, ɘɑɞɚɐɚɘ ɐɚɚɛɑɜɌɢɔ-

ɚəəɚɏɚ ɚɍɝɗɑɐɚɎɌəɔɫ ɍɚɗɨəɧɡ ɝ ɛɑɜɔɠɑɜɔɣɑ-

ɝɖɔɘɔ ɚɍɜɌɓɚɎɌəɔɫɘɔ ɗɑɏɖɔɡ,  ɔɘɑɪɥɔɘ Ɏɧɝɚ-

ɖɟɪ ɐɔɌɏəɚɝɞɔɣɑɝɖɟɪ ɢɑəəɚɝɞɨ, ɫɎɗɫɑɞɝɫ ɞɜɌə-

ɝɞɚɜɌɖɌɗɨəɌɫ ɌɝɛɔɜɌɢɔɚəəɌɫ ɍɔɚɛɝɔɫ ɛɚɐ ɖɚə-

ɞɜɚɗɑɘ ɗɟɣɑɎɧɡ ɘɑɞɚɐɚɎ ɐɔɌɏəɚɝɞɔɖɔ. Ȼɜɔ 

ɞɜɌəɝɞɚɜɌɖɌɗɨəɚɕ  ɌɝɛɔɜɌɢɔɚəəɚɕ  ɍɔɚɛɝɔɔ 

ɛɟəɖɢɔɫ ɛɜɚɔɓɎɚɐɔɞɝɫ ɞɚəɖɔɘɔ  ɔɏɗɌɘɔ ɝ 

ɘɌəɐɜɑəɚɘ, ɘɌɞɑɜɔɌɗ Ɍɝɛɔɜɔɜɟɑɞɝɫ Ɏ ɤɛɜɔɢ, 

ɎɧɐɟɎɌɑɞɝɫ əɌ ɝɞɑɖɗɚ ɝ ɛɚɝɗɑɐɟɪɥɔɘ ɢɔɞɚɗɚɏɔ-

ɣɑɝɖɔɘ ɔɝɝɗɑɐɚɎɌəɔɑɘ ɛɟəɖɞɌ. 

Ƚɜɑɐɔ ɚɝɗɚɒəɑəɔɕ ɞɜɌəɝɞɚɜɌɖɌɗɨəɚɕ Ɍɝ-

ɛɔɜɌɢɔɚəəɚɕ ɍɔɚɛɝɔɔ əɌɔɍɚɗɑɑ  ɣɌɝɞɚ ɎɝɞɜɑɣɌ-

ɑɞɝɫ ɛəɑɎɘɚɞɚɜɌɖɝ, ɖɜɚɎɚɞɑɣɑəɔɫ, ɎɚɓɐɟɤəɌɫ 

ɩɘɍɚɗɔɫ [1, 2, 8, 10, 11, 13-17].  

ȹɌɘɔ ɛɜɚɎɑɐɑə ɌəɌɗɔɓ 356 ɍɚɗɨəɧɡ 

(100%), əɌɡɚɐɔɎɤɔɡɝɫ əɌ ɗɑɣɑəɔɔ Ɏ ɀɌɖɟɗɨɞɑɞ-

ɝɖɚɕ ɡɔɜɟɜɏɔɣɑɝɖɚɕ ɖɗɔəɔɖɑ ɔɘ. ȹ.ȹ. ȭɟɜɐɑəɖɚ 

ȻɑɜɎɚɏɚ ȸȯȸȿ ɔɘ. ȴ.ȸ. ȽɑɣɑəɚɎɌ (ȽɑɣɑəɚɎɝɖɔɕ 

ȿəɔɎɑɜɝɔɞɑɞ).   

ȿ 192 (53,9%) ɍɚɗɨəɧɡ ɐɔɌɏəɚɝɞɔɜɚɎɌə 

ɛɑɜɔɠɑɜɔɣɑɝɖɔɕ ɜɌɖ ɗɑɏɖɚɏɚ, ɟ 72 (20,2%) ɍɚɗɨ-

P 
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Sechenov University. 

Moscow, Russia.  
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əɧɡ ð ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɌɫ ɚɛɟɡɚɗɨ ɗɑɏɖɚɏɚ,  ɟ 53 

(14,8%) ð ɞɟɍɑɜɖɟɗɚɘɌ, ɟ 23 (6,4%) ðɌɍɝɢɑɝɝɧ, ɟ 

16 (4,5%) ð ɚɣɌɏɚɎɧɕ ɛəɑɎɘɚɝɖɗɑɜɚɓ.   

 Ȱɗɫ ɘɚɜɠɚɗɚɏɔɣɑɝɖɚɏɚ ɛɚɐɞɎɑɜɒɐɑəɔɫ  

ɐɔɌɏəɚɓɌ  ɩɞɔɘ  ɍɚɗɨəɧɘ  ɛɚɐ  ɖɚəɞɜɚɗɑɘ ɜɑəɞ-

ɏɑəɚɝɖɚɛɔɔ  ɎɧɛɚɗəɫɗɌɝɨ ɞɜɌəɝɞɚɜɌɖɌɗɨəɌɫ Ɍɝ-

ɛɔɜɌɢɔɚəəɌɫ ɍɔɚɛɝɔɫ ɚɛɟɡɚɗɑɕ ɗɑɏɖɔɡ.     Ȼɜɔ 

Ɏɧɛɚɗəɑəɔɔ  ɛɟəɖɢɔɔ  ɔɝɛɚɗɨɓɚɎɌɗɌɝɨ  ɝɗɑɐɟ-

ɪɥɌɫ ɘɑɞɚɐɔɖɌ: ɛɚɝɗɑ ɌəɌɗɔɓɌ ɜɑəɞɏɑəɚɏɜɌɘɘ 

ɡɔɜɟɜɏɚɘ Ɏ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚɘ ɖɌɍɔəɑɞɑ ɛɚɐ 

ɖɚəɞɜɚɗɑɘ ɜɑəɞɏɑəɚɝɖɚɛɔɔ Ɏ ɛɜɫɘɚɕ ɔ ɍɚɖɚɎɚɕ 

ɛɜɚɑɖɢɔɔ  əɌɘɑɣɌɗɌɝɨ ɞɚɣɖɌ ɛɟəɖɢɔɔ, ɝɚɚɞɎɑɞ-

ɝɞɎɟɪɥɌɫ əɌɔɘɑəɨɤɑɘɟ ɜɌɝɝɞɚɫəɔɪ ɘɑɒɐɟ 

ɚɛɟɡɚɗɨɪ ɔ ɖɚɒɑɕ. ȴɝɛɚɗɨɓɚɎɌɗɔɝɨ ɘɑɞɚɐɔɖɔ 

ɛɟəɖɢɔɔ ɚɐəɚɕ ɔɗɔ ɐɎɟɘɫ ɍɔɚɛɝɔɕəɧɘɔ ɔɏɗɌ-

ɘɔ.   

Ȼɚɗɟɣɑəəɧɕ ɖɗɑɞɚɣəɧɕ ɘɌɞɑɜɔɌɗ əɌɛɜɌɎ-

ɗɫɗɝɫ  əɌ  ɝɜɚɣəɚɑ  ɢɔɞɚɗɚɏɔɣɑɝɖɚɑ ɔɝɝɗɑɐɚɎɌ-

əɔɑ. Ƀɑɜɑɓ 30 ɘɔəɟɞ ɛɚɝɗɑ ɛɟəɖɢɔɔ ɛɜɚɎɚɐɔ-

ɗɚɝɨ ɖɚəɞɜɚɗɨəɚɑ  ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚɑ ɔɝɝɗɑɐɚ-

ɎɌəɔɑ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ. ȿ 56 (15,7%) ɍɚɗɨəɧɡ 

ɜɌɓɎɔɗɝɫ ɛəɑɎɘɚɞɚɜɌɖɝ, ɟ 7 (1,9%) ɍɚɗɨəɧɡ ð 

ɖɜɚɎɚɡɌɜɖɌəɔɑ, ɟ 4 (1,1%) ð ɏəɚɕəɧɕ ɛɗɑɎɜɔɞ. ȿ 

26 (7,3%) ɔɓ 67 ɍɚɗɨəɧɡ ɐɗɫ ɗɑɣɑəɔɫ ɚɝɗɚɒəɑ-

əɔɕ ɛɚɞɜɑɍɚɎɌɗɚɝɨ ɐɜɑəɔɜɚɎɌəɔɑ ɛɗɑɎɜɌɗɨəɚɕ 

ɛɚɗɚɝɞɔ.   

ȾɜɌəɝɞɚɜɌɖɌɗɨəɌɫ ɌɝɛɔɜɌɢɔɚəəɌɫ ɍɔɚɛ-

ɝɔɫ ɛɚɐ ɖɚəɞɜɚɗɑɘ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ 

ɞɚɒɑ ɜɌɝɝɘɌɞɜɔɎɌɗɌɝɨ əɌɘɔ ɖɌɖ ɔəɞɑɜɑɝəɧɕ, 

əɚ ɘɌɗɚɩɠɠɑɖɞɔɎəɧɕ ɘɑɞɚɐ ɐɔɌɏəɚɝɞɔɖɔ Ɏ ɝɔɗɟ 

ɞɚɏɚ, ɣɞɚ Ɏ ɚɞɗɔɣɔɑ ɚɞ ɜɑəɞɏɑəɚɝɖɚɛɔɔ ɛɜɚɢɑɝɝ 

ɛɜɚɔɝɡɚɐɔɞ əɑ Ɏ ɜɑɌɗɨəɚɘ Ɏɜɑɘɑəɔ, Ɍ ɛɜɔ ɟɝɞɌ-

əɚɎɖɑ ɞɚɘɚɏɜɌɠɚɘ ɚɛɜɑɐɑɗɬəəɚɏɚ ɝɜɑɓɌ ɔ ɑɏɚ 

ɠɔɖɝɌɢɔɔ.  Ȼɜɔ ɩɞɚɘ ɘɌɗɑɕɤɑɑ ɐɎɔɒɑəɔɑ ɍɚɗɨ-

əɚɏɚ ɛɜɔ ɚɍɑɓɍɚɗɔɎɌəɔɔ ɘɑɝɞɌ ɎɎɚɐɌ ɛɟəɖɢɔɚə-

əɚɕ ɔɏɗɧ, ɛɜɚɖɌɗɧɎɌəɔɑ ɏɜɟɐəɚɕ ɝɞɑəɖɔ ɔɗɔ 

ɐɧɡɌɞɑɗɨəɧɑ ɐɎɔɒɑəɔɫ ɛɜɔɎɑɐɟɞ ɖ ɝɘɑɥɑəɔɪ 

ɛɌɞɚɗɚɏɔɣɑɝɖɚɏɚ ɚɣɌɏɌ ɔ ɐɚɝɞɔɒɑəɔɪ ɗɚɒəɚɛɚ-

ɗɚɒɔɞɑɗɨəɚɏɚ ɜɑɓɟɗɨɞɌɞɌ ɛɜɔ ɛɟəɖɢɔɔ. 

Ȯ  ɀɁȶ ɔɘ. ȹ.ȹ. ȭɟɜɐɑəɖɚ ȻɑɜɎɚɏɚ ȸȯȸȿ 

ɔɘ. ȴ.ȸ. ȽɑɣɑəɚɎɌ (ȽɑɣɑəɚɎɝɖɚɏɚ ȿəɔɎɑɜɝɔɞɑɞɌ) 

ɞɌɖɒɑ ɛɜɚɌəɌɗɔɓɔɜɚɎɌəɧ 60 ɍɚɗɨəɧɡ (100%) ɝ 

ɚɛɟɡɚɗɫɘɔ ɔ ɡɜɚəɔɣɑɝɖɔɘɔ əɌɏəɚɔɞɑɗɨəɧɘɔ 

ɓɌɍɚɗɑɎɌəɔɫɘɔ ɗɑɏɖɔɡ, ɖɚɞɚɜɧɘ ɛɜɚɔɓɎɑɐɑəɧ 

ɞɜɌəɝɞɚɜɌɖɌɗɨəɧɑ  ɌɝɛɔɜɌɢɔɚəəɧɑ ɍɔɚɛɝɔɔ 

ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ ɚɍɜɌɓɚɎɌəɔɕ ɗɑɏɖɔɡ ɛɚɐ ɖɚə-

ɞɜɚɗɑɘ ȿȳȴ. ȼɌɝɛɜɑɐɑɗɑəɔɑ ɍɚɗɨəɧɡ ɛɚ əɚɓɚɗɚ-

ɏɔɣɑɝɖɔɘ ɠɚɜɘɌɘ ɛɜɑɐɝɞɌɎɗɑəɚ Ɏ ɞɌɍɗɔɢɑ 1.  

Ȭɍɝɚɗɪɞəɧɘɔ ɛɜɚɞɔɎɚɛɚɖɌɓɌəɔɫɘɔ ɖ  

ɞɜɌəɝɞɚɜɌɖɌɗɨəɚɕ  ɌɝɛɔɜɌɢɔɚəəɚɕ ɍɔɚɛɝɔɔ ɫɎ-

ɗɫɪɞɝɫ,  ɛɚ əɌɤɑɘɟ ɘəɑəɔɪ,  ɛɚɐɚɓɜɑəɔɫ əɌ 

ɛɌɜɌɓɔɞɌɜəɟɪ ɖɔɝɞɟ ɗɑɏɖɚɏɚ, ɝɚɝɟɐɔɝɞɟɪ ɚɛɟ-

ɡɚɗɨ ɔɗɔ ɌəɑɎɜɔɓɘɟ. Ⱥɞəɚɝɔɞɑɗɨəɧɑ ɛɜɚɞɔɎɚɛɚ-

ɖɚɓɌəɔɫ ð ɗɚɖɌɗɔɓɌɢɔɫ  ɛɌɞɚɗɚɏɔɣɑɝɖɚɏɚ  ɚɍɜɌ-

ɓɚɎɌəɔɫ Ɏ ɞɚɗɥɑ ɗɑɏɖɚɏɚ ɔɗɔ Ɏ ɑɐɔəɝɞɎɑəəɚɘ 

ɗɑɏɖɚɘ. ȼɑɓɟɗɨɞɌɞ ɍɔɚɛɝɔɔ ɚɢɑəɔɎɌɗɔ ɖɌɖ ɛɚɗɚ-

ɒɔɞɑɗɨəɧɕ  ɛɜɔ ɚɍəɌɜɟɒɑəɔɔ Ɏ  ɛɟəɖɞɌɞɑ ɖɗɑ-

ɞɚɖ, ɛɚɓɎɚɗɫɪɥɔɡ ɛɚɝɞɌɎɔɞɨ ɞɚɣəɧɕ ɘɚɜɠɚɗɚ-

ɏɔɣɑɝɖɔɕ ɐɔɌɏəɚɓ.  ȶ ɞɌɖɔɘ ɖɗɑɞɖɌɘ ɚɞəɚɝɫɞɝɫ 

ɖɗɑɞɖɔ ɓɗɚɖɌɣɑɝɞɎɑəəɚɏɚ ɚɍɜɌɓɚɎɌəɔɫ, Ȼɔɜɚɏɚ-

ɎɌ-ȷɌəɏɡɌəɝɌ, ɡɚəɐɜɚɢɔɞɧ ɔ ɐɜ.   

60 ɍɚɗɨəɧɘ (100%) ɎɧɛɚɗəɑəɌ ɞɜɌəɝɞɚɜɌ-

ɖɌɗɨəɌɫ ɌɝɛɔɜɌɢɔɚəəɌɫ ɍɔɚɛɝɔɫ ɚɍɜɌɓɚɎɌəɔɕ Ɏ 

ɗɑɏɖɚɘ ɛɚɐ ɖɚəɞɜɚɗɑɘ  ȿȳȴ  ɛɚ  ɚɜɔɏɔəɌɗɨəɚɕ  

ɘɑɞɚɐɔɖɑ. Ȯɝɑɘ ɛɌɢɔɑəɞɌɘ   ɛɜɚɔɓɎɚɐɔɗɔ  ȿȳȴ  

ɔɝɝɗɑɐɚɎɌəɔɑ  ɏɜɟɐəɚɕ ɖɗɑɞɖɔ ɛɌɜɌɗɗɑɗɨəɚ ɝ 

ɚɍɧɣəɚɕ ɜɑəɞɏɑəɚɏɜɌɠɔɑɕ (ɎɖɗɪɣɌɫ  ɖɚɘɛɨɪ-

ɞɑɜəɟɪ  ɞɚɘɚɏɜɌɠɔɪ əɌ ɌɛɛɌɜɌɞɑ Tomoskan). 

ȿȳȴ Ɏɧɛɚɗəɫɗɔ əɌ ɌɛɛɌɜɌɞɌɡ, ɜɌɍɚɞɌɪ-

ɥɔɡ Ɏ ɜɑɌɗɨəɚɘ Ɏɜɑɘɑəɔ ɝɑɖɞɚɜəɧɘɔ ɐɌɞɣɔɖɌ-

ɘɔ ɝ ɣɌɝɞɚɞɚɕ 3,5  ɘȯɢ, ɝ ɛɚɘɚɥɨɪ ɖɚɞɚɜɧɡ 

ɘɚɒəɚ ɛɜɚɎɚɐɔɞɨ ɖɌɖ ɛɚɛɑɜɑɣəɚɑ, ɞɌɖ ɔ ɛɜɚ-

ɐɚɗɨəɚɑ ɝɖɌəɔɜɚɎɌəɔɑ. Ȱɗɫ ɛɚɗɟɣɑəɔɫ 

əɌɔɍɚɗɨɤɑɕ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɕ ɔəɠɚɜɘɌɢɔɔ 

ɛɜɔɘɑəɫɗɔ ɛɚɗɔɛɚɓɔɢɔɚəəɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɛɌ-

ɢɔɑəɞɚɎ (əɌ ɝɛɔəɑ, əɌ ɒɔɎɚɞɑ, əɌ ɗɑɎɚɘ ɔ ɛɜɌ-

Ɏɚɘ ɍɚɖɟ, ɝɞɚɫ ɔ ɝɔɐɫ); ɛɚɗɟɣɑəəɚɑ ɔɓɚɍɜɌɒɑəɔɑ 

ɜɑɏɔɝɞɜɔɜɚɎɌɗɚɝɨ  əɌ ɞɑɜɘɚɣɟɎɝɞɎɔɞɑɗɨəɚɕ  ɍɟ-

ɘɌɏɑ,  ɠɚɜɘɌɞɚɘ 110ɡ110 ɘɘ. Ȱɗɫ ɚɢɑəɖɔ  ɗɚɖɌ-

ɗɔɓɌɢɔɔ  ɔ  ɜɌɝɛɜɚɝɞɜɌəɑəəɚɝɞɔ  ɛɜɚɢɑɝɝɌ Ɏ 

ɗɑɏɖɚɘ ɔɝɝɗɑɐɚɎɌəɔɑ ɛɜɚɎɚɐɔɗɔ ɣɑɜɑɓ ɘɑɒɜɑ-

ɍɑɜəɧɑ ɛɜɚɘɑɒɟɞɖɔ, Ɍ ɛɜɔ ɗɚɖɌɗɔɓɌɢɔɔ ɛɜɚ-

ȾɌɍɗɔɢɌ ʈ1.    ȼɌɝɛɜɑɐɑɗɑəɔɑ ɍɚɗɨəɧɡ ɛɚ əɚɓɚɗɚɏɔɣɑɝɖɔɘ ɠɚɜɘɌɘ. 

ʅʦʟʦʣʦʛʠʯʝʩʢʠʝ ʬʦʨʤʳ ʂʦʣʠʯʝʩʪʚʦ ʙʦʣʴʥʳʭ 

ʇʝʨʠʬʝʨʠʯʝʩʢʠʡ ʨʘʢ ʣʝʛʢʦʛʦ 27 (45%) 

ʊʫʙʝʨʢʫʣʦʤʳ 4 (6
6%) 

ʆʛʨʘʥʠʯʝʥʥʳʡ ʧʥʝʚʤʦʩʢʣʝʨʦʟ 7 (11,6%) 

ɼʦʙʨʦʢʘʯʝʩʪʚʝʥʥʳʝ ʦʧʫʭʦʣʠ 9 (15%) 

ɸʙʩʮʝʩʩʳ 7 (11,6%) 

ʃʠʤʬʦʛʨʘʥʫʣʦʤʘʪʦʟ 1 (1,6%) 

ʄʠʝʣʦʤʥʘʷ ʙʦʣʝʟʥʴ 1 (1,6%) 

ʆʯʘʛʦʚʘʷ ʧʥʝʚʤʦʥʠʷ 3 (5%) 

ʃʝʡʦʤʠʦʤʘʪʦʟ ʣʝʛʢʦʛʦ 1 (1,6%) 

ɺʉɽɻʆ 60 (100%) 
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ɢɑɝɝɌ Ɏ əɔɒəɔɡ ɚɞɐɑɗɌɡ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ ð ɣɑɜɑɓ 

ɞɖɌəɨ ɛɑɣɑəɔ (ɝɛɜɌɎɌ) ɔ ɗɑɎɟɪ ɐɚɗɪ ɛɑɣɑəɔ ɔ 

ɝɑɗɑɓɑəɖɟ (ɝɗɑɎɌ). 

Ȱɗɫ ɞɜɌəɝɞɚɜɌɖɌɗɨəɚɕ ɌɝɛɔɜɌɢɔɚəəɚɕ 

ɍɔɚɛɝɔɔ ɗɑɏɖɚɏɚ ɍɧɗɔ ɔɝɛɚɗɨɓɚɎɌəɧ ȿȳ-

ɌɛɛɌɜɌɞɧ,  ɝəɌɍɒɑəəɧɑ  ȿȳ-ɐɌɞɣɔɖɌɘɔ ð 3,3 

ɘȯɢ  ɝ  ɛɜɔɝɞɌɎɖɚɕ ɐɗɫ Ɏɧɛɚɗəɑəɔɫ ɛɟəɖɞɔɜɚ-

ɎɌəɔɫ ɔɗɔ ɐɜɑəɔɜɚɎɌəɔɫ ɔ ɔɏɗɧ ɝ ɘɌəɐɜɑəɚɘ, 

ɔɘɑɪɥɔɑ əɌɜɟɒəɧɕ ɐɔɌɘɑɞɜ 0,7-0,9 ɝɘ ɔ ɐɗɔəɟ 

15 -20 ɝɘ. Ȼɜɔ Ɏɧɍɚɜɑ  ɘɑɝɞɌ  ɛɟəɖɢɔɔ,  ɖɚɞɚɜɌɫ  

ɛɜɚɎɚɐɔɗɌɝɨ ɛɚɝɗɑ Ɍəɑɝɞɑɓɔɔ ɘɑɒɜɑɍɑɜɔɕ ɜɌɝ-

ɞɎɚɜɌɘɔ əɚɎɚɖɌɔəɌ (0,5%, 1%) ɔɗɔ ɗɔɐɚɖɌɔəɌ 

(2%), ɟɣɔɞɧɎɌɗɔ ɗɚɖɌɗɔɓɌɢɔɪ ɛɌɞɚɗɚɏɔɣɑɝɖɚɏɚ 

ɚɣɌɏɌ Ɏ ɗɑɏɖɚɘ, ɑɏɚ ɚɞəɚɤɑəɔɑ ɖ ɖɜɟɛəɧɘ ɗɑ-

ɏɚɣəɧɘ ɝɚɝɟɐɌɘ. Ȼɜɑɐɛɚɣɞɑəɔɑ ɚɞɐɌɎɌɗɔ  ɐɚ-

ɝɞɟɛɌɘ, ɛɜɔ  ɖɚɞɚɜɧɡ  ɘɑɒɐɟ ɖɚɒɑɕ ɔ ɚɣɌɏɚɘ Ɏ 

ɗɑɏɖɚɘ ɝɚɓɐɌɎɌɗɚɝɨ ɖɜɌɞɣɌɕɤɑɑ ɜɌɝɝɞɚɫəɔɑ. 

ȸɌəɔɛɟɗɫɢɔɪ əɌɣɔəɌɗɔ ɝ "ɎɧɎɑɐɑəɔɫ" 

ɔɓɚɍɜɌɒɑəɔɫ əɌ ɩɖɜɌə ɘɚəɔɞɚɜɌ, ɓɌɞɑɘ ɛɜɑɐɗɌ-

ɏɌɗɔ ɍɚɗɨəɚɘɟ ɓɌɐɑɜɒɌɞɨ ɐɧɡɌəɔɑ ɔ ɛɜɚɔɓɎɚɐɔ-

ɗɔ ɎɎɑɐɑəɔɑ ɔɏɗɧ Ɏ əɌɛɜɌɎɗɑəɔɔ ɛɌɞɚɗɚɏɔɣɑ-

ɝɖɚɏɚ ɚɣɌɏɌ, ɖɚɏɐɌ ɖɚəɑɢ ɔɏɗɧ ɐɚɝɞɔɏɌɗ ɝɟɍ-

ɝɞɜɌɞɌ Ɏ ɗɑɏɖɚɘ, ɘɌəɐɜɑə ɔɓɎɗɑɖɌɗɔ ɔ ɖ ɖɌəɪɗɑ 

ɔɏɗɧ ɛɜɔɝɚɑɐɔəɫɗɔ ɤɛɜɔɢ ð ɌɝɛɔɜɌɞɚɜ. ȹɌ ȼɔɝ. 

1 ɛɜɑɐɝɞɌɎɗɑəɌ ɩɡɚɏɜɌɘɘɌ ɞɜɌəɝɞɚɜɌɖɌɗɨəɚɕ  

ɌɝɛɔɜɌɢɔɚəəɚɕ ɍɔɚɛɝɔɔ ɛɚɐ ɖɚəɞɜɚɗɑɘ ȿȳȴ: 

ɣɑɞɖɚ ɎɔɐəɌ ɝɟɍɛɗɑɎɜɌɗɨəɚ ɗɑɒɌɥɌɫ ɛɑɜɔɠɑɜɔ-

ɣɑɝɖɌɫ ɚɛɟɡɚɗɨ, ɛɟəɖɞɔɜəɚɕ ɗɔəɔɑɕ ɚɍɚɓəɌɣɑəɌ 

ɛɜɚɑɖɢɔɫ ɔɏɗɧ, ɎɎɑɐɑəəɚɕ Ɏ ɚɛɟɡɚɗɨ.    

ȽɚɓɐɌɎ Ɏ  ɤɛɜɔɢɑ  ɚɞɜɔɢɌɞɑɗɨəɚɑ  ɐɌɎɗɑ-

əɔɑ,  ɛɜɚɔɓɎɚɐɔɗɔ ɌɝɛɔɜɌɢɔɪ ɖɗɑɞɚɣəɚɏɚ ɘɌɞɑ-

ɜɔɌɗɌ ɔɓ ɚɛɟɡɚɗɔ. Ȯ ɛɚɝɗɑɐɟɪɥɑɘ ɤɛɜɔɢ ɚɞɝɚ-

ɑɐɔəɫɗɔ ɔ ɔɏɗɟ ɔɓɎɗɑɖɌɗɔ. Ȼɚɗɟɣɑəəɧɑ ɘɌɞɑɜɔ-

Ɍɗɧ əɌɛɜɌɎɗɫɗɔ əɌ ɝɜɚɣəɚɑ ɢɔɞɚɗɚɏɔɣɑɝɖɚɑ ɔɝ-

ɝɗɑɐɚɎɌəɔɑ ɏɔɝɞɚɗɚɏɔɣɑɝɖɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɟɐɌ-

ɗɑəəɚɕ  ɚɛɟɡɚɗɔ  ɐɔɌɏəɚɓ ɛɑɜɔɠɑɜɔɣɑɝɖɚɏɚ ɜɌɖɌ 

ɗɑɏɖɚɏɚ ɛɚɐɞɎɑɜɒɐɑə ɏɔɝɞɚɗɚɏɔɣɑɝɖɔ. ȬəɌɗɔɓ 

əɌɤɑɏɚ ɘɌɞɑɜɔɌɗɌ ɛɚɖɌɓɌɗ, ɣɞɚ ɝ ɟɎɑɗɔɣɑəɔɑɘ 

ɜɌɓɘɑɜɚɎ ɛɟəɖɞɔɜɟɑɘɚɏɚ ɚɍɜɌɓɚɎɌəɔɫ ɎɚɓɜɌɝɞɌ-

ɑɞ Ɏɚɓɘɚɒəɚɝɞɨ ɟɝɞɌəɚɎɖɔ ɘɚɜɠɚɗɚɏɔɣɑɝɖɚɏɚ 

ɐɔɌɏəɚɓɌ. Ⱦɚɣəɚɝɞɨ ɘɚɜɠɚɗɚɏɔɣɑɝɖɚɕ ɐɔɌɏəɚ-

ɝɞɔɖɔ ɛɑɜɔɠɑɜɔɣɑɝɖɔɡ  ɚɍɜɌɓɚɎɌəɔɕ ɗɑɏɖɔɡ  

ɍɧɗɌ  ɚɐɔəɌɖɚɎɚɕ  ɛɜɔ ɔɡ ɜɌɝɛɚɗɚɒɑəɔɔ Ɏ ɛɜɌ-

Ɏɚɘ ɔ ɗɑɎɚɘ ɗɑɏɖɚɘ. 

ȸɔəɔɘɌɗɨəɧɕ ɜɌɓɘɑɜ ɚɛɟɡɚɗɔ ɗɑɏɖɚɏɚ, ɖɚ-

ɞɚɜɟɪ ɟɐɌɗɚɝɨ ɛɟəɖɞɔɜɚɎɌɞɨ ɛɚɐ ɖɚəɞɜɚɗɑɘ 

ȿȳȴ, ɝɚɝɞɌɎɔɗ 2,5 ɝɘ.  ȹɔ Ɏ ɚɐəɚɘ ɝɗɟɣɌɑ ɛɚɝɗɑ  

ɞɜɌəɝɞɚɜɌɖɌɗɨəɧɡ  ɌɝɛɔɜɌɢɔɚəəɧɡ  ɍɔɚɛɝɔɕ 

ɚɛɟɡɚɗɑɕ ɗɑɏɖɔɡ  ɛɚɐ ɖɚəɞɜɚɗɑɘ ȿȳȴ ɘɧ əɑ 

əɌɍɗɪɐɌɗɔ ɚɝɗɚɒəɑəɔɕ (ɛəɑɎɘɚɞɚɜɌɖɝ, ɖɜɚɎɚ-

ɡɌɜɖɌəɔɑ).     

ȴɓ 60 ɍɚɗɨəɧɡ (100%),  ɖɚɞɚɜɧɘ  ɛɜɚɔɓɎɚ-

ɐɔɗɔɝɨ ɞɜɌəɝɞɚɜɌɖɌɗɨəɧɑ ɌɝɛɔɜɌɢɔɚəəɧɑ  

ɍɔɚɛɝɔɔ ɛɚɐ ɖɚəɞɜɚɗɑɘ ȿȳȴ, ɍɧɗɚ ɚɛɑɜɔɜɚɎɌəɚ 

40 (66,6%) ɍɚɗɨəɧɡ ɝɚ ɓɗɚɖɌɣɑɝɞɎɑəəɧɘɔ ɔ  

ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɧɘɔ ɚɛɟɡɚɗɫɘɔ ɗɑɏɖɔɡ. ȿ ɩɞɔɡ 

ɍɚɗɨəɧɡ ɜɑɓɟɗɨɞɌɞɧ ɞɜɌəɝɞɚɜɌɖɌɗɨəɚɕ  ɌɝɛɔɜɌ-

ɢɔɚəəɚɕ ɍɔɚɛɝɔɔ ɚɛɟɡɚɗɑɕ  ɗɑɏɖɔɡ ɍɧɗɔ ɝɚɛɚ-

ɝɞɌɎɗɑəɧ ɝ ɜɑɓɟɗɨɞɌɞɌɘɔ ɢɔɞɚɗɚɏɔɣɑɝɖɚɏɚ ɔ ɏɔ-

ɝɞɚɗɚɏɔɣɑɝɖɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɟɐɌɗɑəəɚɕ ɚɛɟɡɚ-

ɗɔ. 

ȿ 12 ɛɌɢɔɑəɞɚɎ (20%) ɝ ɐɚɍɜɚɖɌɣɑɝɞɎɑə-

əɧɘɔ ɚɛɟɡɚɗɫɘɔ ɗɑɏɖɔɡ ɜɑɓɟɗɨɞɌɞ ɞɜɌəɝɞɚɜɌ-

ɖɌɗɨəɚɕ ɌɝɛɔɜɌɢɔɚəəɚɕ ɍɔɚɛɝɔɔ ɗɑɏɖɔɡ ɛɚɐ 

ɖɚəɞɜɚɗɑɘ ȿȳȴ ɝɚɎɛɌɗ ɝ ɜɑɓɟɗɨɞɌɞɌɘɔ ɢɔɞɚɗɚ-

ɏɔɣɑɝɖɚɏɚ ɔ ɏɔɝɞɚɗɚɏɔɣɑɝɖɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ 

ɟɐɌɗɑəəɚɕ ɚɛɟɡɚɗɔ. ȿ 3  ɛɌɢɔɑəɞɚɎ (5%) ɝ ɛɜɑɐ-

ɛɚɗɌɏɌɑɘɧɘ ɜɑɓɟɗɨɞɌɞɚɘ (ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɌɫ 

ɚɛɟɡɚɗɨ) ɚɞɘɑɣɑəɚ  ɜɌɝɡɚɒɐɑəɔɑ  ɜɑɓɟɗɨɞɌɞɌ ɝ 

ɐɌəəɧɘɔ ɔəɞɜɌɚɛɑɜɌɢɔɚəəɚɏɚ ɢɔɞɚɗɚɏɔɣɑɝɖɚɏɚ 

ɔɝɝɗɑɐɚɎɌəɔɫ ɚɛɟɡɚɗɔ,  ɖɚɞɚɜɚɑ ɎɧɫɎɔɗɚ ɓɗɚɖɌ-

ɣɑɝɞɎɑəəɧɕ ɛɜɚɢɑɝɝ Ɏ ɗɑɏɖɚɘ. ɉɞɚ ɚɍɟɝɗɚɎɗɑəɚ, 

ɛɚ Ɏɝɑɕ Ɏɔɐɔɘɚɝɞɔ, Ɏɓɫɞɔɑɘ ɢɔɞɚɗɚɏɔɣɑɝɖɚɏɚ 

ɘɌɞɑɜɔɌɗɌ ɛɜɔ ɞɜɌəɝɞɚɜɌɖɌɗɨəɚɕ ɌɝɛɔɜɌɢɔɚə-

əɚɕ ɍɔɚɛɝɔɔ ɔɓ ɓɚəɧ əɑɖɜɚɓɌ.  

ȿ 25  ɛɌɢɔɑəɞɚɎ (41,6%) ɝɚ ɓɗɚɖɌɣɑɝɞɎɑə-

əɧɘɔ əɚɎɚɚɍɜɌɓɚɎɌəɔɫɘɔ ɗɑɏɖɔɡ ɜɌɝɡɚɒɐɑəɔɕ 

ɝ ɐɌəəɧɘɔ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɏɚ ɏɔɝɞɚɗɚɏɔɣɑɝɖɚ-

ɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɟɐɌɗɑəəɧɡ ɚɛɟɡɚɗɑɕ  ɗɑɏɖɔɡ əɑ 

ɍɧɗɚ. ɃɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ɞɜɌəɝɞɚɜɌɖɌɗɨəɚɕ Ɍɝ-

ɛɔɜɌɢɔɚəəɚɕ ɍɔɚɛɝɔɔ ɛɚɐ ɖɚəɞɜɚɗɑɘ ȿȳȴ  ɝɚ-

ɝɞɌɎɔɗɌ ð 92,5%, ɛɚɐ ɖɚəɞɜɚɗɑɘ ɜɑəɞɏɑəɚɝɖɚɛɔɔ 

ð 86%.  Ƚɛɑɢɔɠɔɣəɚɝɞɨ: ɛɚɐ ɖɚəɞɜɚɗɑɘ ȿȳȴ ð 

87%, ɛɚɐ ɖɚəɞɜɚɗɑɘ ɜɑəɞɏɑəɚɝɖɚɛɔɔ ð 80%.  

ȮɌɒəɚɑ ɓəɌɣɑəɔɑ  ɐɗɫ  ɛɜɚɠɔɗɌɖɞɔɖɔ  

ɚɝɗɚɒəɑəɔɕ  ɛɚɝɗɑ ɞɜɌəɝɞɚɜɌɖɌɗɨəɚɕ ɌɝɛɔɜɌ-

ɢɔɚəəɚɕ ɍɔɚɛɝɔɔ ɔɘɑɑɞ ɞɚɣəɚɑ ɚɛɜɑɐɑɗɑəɔɑ ɘɑ-

ɝɞɌ, ɏɐɑ ɚɛɟɡɚɗɨ ɛɜɔɗɑɒɔɞ  ɖ ɏɜɟɐəɚɕ ɝɞɑəɖɑ, 

ɞɌɖ  ɖɌɖ  ȿȳ-ɘɑɞɚɐ  ɛɚɓɎɚɗɫɑɞ   ɐɔɌɏəɚɝɞɔɜɚɎɌɞɨ 

 

ȼɔɝ. 1 (Fig. 1) 

ȼɔɝ. 1.   ɉɡɚɏɜɌɘɘɌ. 

ȾɜɌəɝɞɚɜɌɖɌɗɨəɌɫ ɌɝɛɔɜɌɢɔɚəəɌɫ ɍɔɚɛɝɔɫ ɚɛɟɡɚɗɔ 

ɗɑɏɖɚɏɚ (ɝɞɜɑɗɖɌ) ɛɚɐ ɖɚəɞɜɚɗɑɘ  ȿȳȴ .  

Fig. 1.    Echogram.  

Transthoracic aspiration biopsy of a lung tumor (a r-

row) under ultrasound control.  
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ɞɚɗɨɖɚ ɝɟɍɛɗɑɎɜɌɗɨəɚ ɗɑɒɌɥɔɑ ɚɛɟɡɚɗɔ ɗɑɏɖɔɡ. 

ȭɚɗɨɤɔɘ ɛɜɑɔɘɟɥɑɝɞɎɚɘ ɛɑɜɑɐ ɝɞɌəɐɌɜɞəɧɘ 

ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɘ ɔɝɝɗɑɐɚɎɌəɔɑɘ Ɏ ɚɛɜɑɐɑɗɑ-

əɔɔ ɘɑɝɞɌ ɛɟəɖɢɔɔ ɛɌɞɚɗɚɏɔɣɑɝɖɚɏɚ ɚɍɜɌɓɚɎɌ-

əɔɫ ɚɍɗɌɐɌɑɞ ȿȳȴ. 

ɉɞɚ ɛɜɑɔɘɟɥɑɝɞɎɚ ɚɍɟɝɗɚɎɗɑəɚ əɑ ɞɚɗɨɖɚ 

ɞɚɣəɚɕ ɗɚɖɌɗɔɓɌɢɔɑɕ ɚɛɟɡɚɗɔ, əɚ ɔ Ɏɚɓɘɚɒəɚ-

ɝɞɨɪ ɔɓɘɑəɑəɔɫ  ɜɑɒɔɘɌ ɎɔɓɟɌɗɔɓɌɢɔɔ, ɣɞɚ 

ɛɚɓɎɚɗɫɑɞ ɍɑɓɚɛɌɝəɚ ɐɗɫ ɛɌɢɔɑəɞɌ ɔ ɛɑɜɝɚəɌɗɌ 

(əɑɞ ɗɟɣɑɎɚɕ əɌɏɜɟɓɖɔ) əɑɚɏɜɌəɔɣɑəəɚɑ Ɏɜɑɘɫ 

ɎɧɍɔɜɌɞɨ ɖɜɌɞɣɌɕɤɑɑ ɜɌɝɝɞɚɫəɔɑ ɘɑɒɐɟ ɛɟəɖ-

ɞɔɜɟɑɘɧɘ ɛɌɞɚɗɚɏɔɣɑɝɖɔɘ ɚɍɜɌɓɚɎɌəɔɑɘ Ɏ ɗɑɏ-

ɖɚɘ ɔ ɏɜɟɐəɚɕ ɝɞɑəɖɚɕ. ɉɞɚ ɐɌɑɞ Ɏɚɓɘɚɒəɚɝɞɨ 

əɌɔɍɚɗɑɑ ɞɚɣəɚ ɟɝɞɌəɚɎɔɞɨ ɘɚɜɠɚɗɚɏɔɣɑɝɖɔɕ  

ɐɔɌɏəɚɓ ɔ ɛɜɑɐɚɞɎɜɌɞɔɞɨ ɜɌɓɎɔɞɔɑ ɚɝɗɚɒəɑəɔɕ 

(ɞɌɍɗɔɢɌ 2).     

ȷɌɓɑɜəɌɫ ɠɗɟɚɜɑɝɢɑəɞəɌɫ ɝɛɑɖɞɜɚɝɖɚ-

ɛɔɫ ɛɑɜɔɠɑɜɔɣɑɝɖɔɡ  ɚɍɜɌɓɚɎɌəɔɕ ɗɑɏɖɔɡ 

ɛɚɐ ɖɚəɞɜɚɗɑɘ ȿȳȴ. 

Ȯ ɀɌɖɟɗɨɞɑɞɝɖɚɕ  ɡɔɜɟɜɏɔɣɑɝɖɚɕ  ɖɗɔəɔɖɑ 

ɔɘ. ȹ.ȹ. ȭɟɜɐɑəɖɚ  ȻɑɜɎɚɏɚ ȸȯȸȿ ɔɘ. ȴ.ȸ. Ƚɑ-

ɣɑəɚɎɌ (ȽɑɣɑəɚɎɝɖɔɕ ȿəɔɎɑɜɝɔɞɑɞ) ɍɧɗ ɜɌɓɜɌ-

ɍɚɞɌə ɔ ɝ ɟɝɛɑɡɚɘ ɛɜɔɘɑəɫɑɞɝɫ Ɏ ɖɗɔəɔɣɑɝɖɚɕ 

ɛɜɌɖɞɔɖɑ əɚɎɧɕ ɘɑɞɚɐ ɐɔɌɏəɚɝɞɔɖɔ ɓɗɚɖɌɣɑ-

ɝɞɎɑəəɧɡ ɚɛɟɡɚɗɑɕ ɜɌɓɗɔɣəɧɡ ɞɖɌəɑɕ ð ɗɌɓɑɜ-

əɌɫ ɠɗɟɚɜɑɝɢɑəɞəɌɫ ɝɛɑɖɞɜɚɝɖɚɛɔɫ [9].   

Ȯ ɚɝəɚɎɑ ɩɞɚɏɚ ɘɑɞɚɐɌ ɗɑɒɔɞ ɜɑɏɔɝɞɜɌɢɔɫ 

ɠɚɞɚəɚɎ, ɔɝɛɟɝɖɌɑɘɧɡ ɌɞɚɘɌɘɔ ɛɜɔ  ɛɑɜɑɡɚɐɑ 

ɔɡ ɔɓ ɩɗɑɖɞɜɚəəɚ-Ɏɚɓɍɟɒɐɑəəɚɏɚ ɝɚɝɞɚɫəɔɫ Ɏ 

ɚɍɧɣəɚɑ ɝɚɝɞɚɫəɔɑ, ɝɚɛɜɚɎɚɒɐɌɪɥɑɑɝɫ ɛɜɚɢɑɝ-

ɝɚɘ ɎɧɝɎɚɍɚɒɐɑəɔɫ ɖɎɌəɞɚɎ ɝɎɑɞɌ. Ȯɚɓɍɟɒɐɑ-

əɔɑ ɌɞɚɘɚɎ əɌɍɗɪɐɌɑɞɝɫ ɛɚɝɗɑ ɛɚɏɗɚɥɑəɔɫ ɔɘɔ 

ɖɎɌəɞɚɎ ɗɌɓɑɜəɚɏɚ ɔɓɗɟɣɑəɔɫ. ɉɞɚɞ ɛɜɚɢɑɝɝ əɚ-

ɝɔɞ əɌɓɎɌəɔɑ ɠɗɪɚɜɑɝɢɑəɢɔɫ. 

ȭɚɗɨɤɔəɝɞɎɚ ɞɖɌəɑɕ ɚɜɏɌəɔɓɘɌ ɝɚɐɑɜɒɔɞ 

ɡɔɘɔɣɑɝɖɔɑ ɝɚɑɐɔəɑəɔɫ, ɝɛɚɝɚɍəɧɑ ɠɗɪɚɜɑɝ-

ɢɔɜɚɎɌɞɨ ɛɚɐ ɐɑɕɝɞɎɔɑɘ ɝɎɑɞɌ, ɞ.ɑ. ɚɍɗɌɐɌɑɞ 

Ɍɟɞɚɠɗɟɚɜɑɝɢɑəɢɔɑɕ. Ƚɛɑɖɞɜɧ Ɍɟɞɚɠɗɟɚɜɑɝ-

ɢɑəɢɔɔ əɚɜɘɌɗɨəɧɡ ɔ ɚɛɟɡɚɗɑɎɧɡ ɞɖɌəɑɕ ɚɞɗɔ-

ɣɌɪɞɝɫ, ɞ.ɖ. Ɏ ɚɛɟɡɚɗɫɡ ɔɓɍɧɞɚɣəɚ əɌɖɌɛɗɔɎɌ-

ɪɞɝɫ ɩəɐɚɏɑəəɧɑ ɛɚɜɠɔɜɔəɧ.  ȹɌ ɩɞɚɘ ɛɚɗɚɒɑ-

əɔɔ ɚɝəɚɎɌəɌ ɚɛɞɔɣɑɝɖɌɫ ɝɛɑɖɞɜɚɝɖɚɛɔɫ ɓɗɚɖɌ-

ɣɑɝɞɎɑəəɧɡ ɚɛɟɡɚɗɑɕ ɜɌɓɗɔɣəɧɡ ɚɜɏɌəɚɎ.  

Ⱥɛɞɔɣɑɝɖɟɪ ɝɛɑɖɞɜɚɝɖɚɛɔɪ  ɛɜɚɔɓɎɚɐɔɗɔ 

ɝ ɛɚɘɚɥɨɪ ɚɍɚɜɟɐɚɎɌəɔɫ, ɝɖɚəɝɞɜɟɔɜɚɎɌəəɚɏɚ 

əɌ ɍɌɓɑ ɛɑɜɝɚəɌɗɨəɚɏɚ ɖɚɘɛɨɪɞɑɜɌ ɞɔɛɌ 

"Notebook" ɠɔɜɘɧ Rover. 

Ȯ ɖɚɘɛɗɑɖɞ ɝɔɝɞɑɘɧ Ɏɡɚɐɫɞ ɝɗɑɐɟɪɥɔɑ 

ɖɚɘɛɚəɑəɞɧ:      

1. ȸəɚɏɚɖɌəɌɗɨəɧɕ ɗɌɓɑɜəɧɕ ɝɛɑɖɞɜɌɗɨ-

əɧɕ ɌəɌɗɔɓɌɞɚɜ ɛɚɝɗɑɐəɑɏɚ ɛɚɖɚɗɑəɔɫ "LESA 7" 

ɝɚɎɘɑɝɞəɚɏɚ ɛɜɚɔɓɎɚɐɝɞɎɌ ɚɍɦɑɐɔəɑəɔɫ 

BioSpec" ȼɚɝɝɔɫ ɔ ɂȱȹȴ ȴȺɀȼȬȹ, ɝ ɛɜɚɏɜɌɘɘ-

əɧɘ ɚɍɑɝɛɑɣɑəɔɑɘ ɐɗɫ ɜɌɍɚɞɧ Ɏ ɚɛɑɜɌɢɔɚəəɚɕ 

ɝɜɑɐɑ Microsoft Windows  95-98.  Ȼɜɔɍɚɜ  ɛɚɓɎɚ-

ɗɫɑɞ  ɛɜɚɔɓɎɚɐɔɞɨ  ɜɑɏɔɝɞɜɌɢɔɪ ɝɛɑɖɞɜɌ ɠɗɪɚ-

ɜɑɝɢɑəɢɔɔ Ɏ ɐɔɌɛɌɓɚəɑ ɐɗɔə Ɏɚɗə ɚɞ 400 ɐɚ 850 

əɘ ɚɐəɚɎɜɑɘɑəəɚ. 

2. ȴɝɞɚɣəɔɖ ɗɌɓɑɜəɚɏɚ ɔɓɗɟɣɑəɔɫ ɏɑɗɔɕ-

əɑɚəɚɎɧɕ ɗɌɓɑɜ, ɐɗɔəɌ Ɏɚɗəɧ ð 632,8 əɘ, əɚɘɔ-

əɌɗɨəɌɫ ɘɚɥəɚɝɞɨ ð 5 ɘȮɞ. 

3. ȽɔɝɞɑɘɌ  ɝɛɑɢɔɌɗɨəɧɡ ɝɎɑɞɚɠɔɗɨɞɜɚɎ 

ɐɗɫ ɜɑɏɔɝɞɜɌɢɔɔ ɠɗɪɚɜɑɝɢɑəɢɔɔ ɔ ɜɌɝɝɑɫəəɚɏɚ 

ɗɌɓɑɜəɚɏɚ ɔɓɗɟɣɑəɔɫ ɚɐəɚɎɜɑɘɑəəɚ Ɏ ɐɔɌɛɌɓɚəɑ 

ɚɞ  660 ɐɚ 750 əɘ. 

4. ȯɔɍɖɔɕ  Ɏɚɗɚɖɚəəɚ-ɚɛɞɔɣɑɝɖɔɕ  ɖɌɞɑɞɑɜ 

ɐɔɌɘɑɞɜɚɘ 1,5 ɘɘ.  ȸɌɗɧɕ ɐɔɌɘɑɞɜ ɔ ɏɔɍɖɚɝɞɨ 

ɛɚɓɎɚɗɫɪɞ ɎɎɚɐɔɞɨ ɖɌɞɑɞɑɜ Ɏ ɛɟəɖɢɔɚəəɧɕ 

ɞɜɚɌɖɌɜ ɔɗɔ ɔɏɗɟ ɐɗɫ ɔɝɝɗɑɐɚɎɌəɔɫ ɜɌɓɗɔɣəɧɡ 

ɚɜɏɌəɚɎ. 

ȼɌɍɚɞɟ ɛɚɜɞɌɞɔɎəɚɕ ɝɛɑɖɞɜɚɝɖɚɛɔɣɑɝɖɚɕ 

ɝɔɝɞɑɘɧ  ɘɚɒəɚ  ɛɜɑɐɝɞɌɎɔɞɨ ɝɗɑɐɟɪɥɔɘ ɚɍɜɌ-

ɓɚɘ: ɝɎɑɞ ɚɞ ɗɌɓɑɜəɚɏɚ ɔɝɞɚɣəɔɖɌ ɠɚɖɟɝɔɜɟɑɞɝɫ 

əɌ Ɏɡɚɐəɚɕ ɖɚəɑɢ Ɏɚɗɚɖɚəəɚ-ɚɛɞɔɣɑɝɖɚɏɚ ɖɌɞɑ-

ɞɑɜɌ ɔ ɛɑɜɑɐɌɑɞɝɫ ɛɚ əɑɘɟ ɖ  ɔɝɝɗɑɐɟɑɘɚɘɟ ɚɍɦ-

ɑɖɞɟ. Ⱥɍɗɟɣɑəɔɑ ɛɚɝɗɑɐəɑɏɚ ɛɜɚɔɓɎɚɐɔɞɝɫ ɖɌɖ 

ɛɜɔ əɑɛɚɝɜɑɐɝɞɎɑəəɚɘ ɖɚəɞɌɖɞɑ ɝ əɔɘ ɖɌɞɑɞɑ-

ɜɌ, ɞɌɖ ɔ əɌ  ɜɌɝɝɞɚɫəɔɔ (1-5 ɘɘ).  

ȻɜɚɖɝɔɘɌɗɨəɧɕ (Ɏɧɡɚɐəɚɕ) ɖɚəɑɢ ɖɌɞɑɞɑ-

ɜɌ  ɝɚɑɐɔəɑə ɝɚ ɝɛɑɖɞɜɌɗɨəɧɘ  ɌəɌɗɔɓɌɞɚɜɚɘ. 

Ȼɚɝɗɑɐəɔɕ Ɏɘɑɝɞɑ ɝ ɩɗɑɖɞɜɚəəɧɘ ɍɗɚɖɚɘ ɐɗɫ 

ɝɍɚɜɌ ɐɌəəɧɡ ɝɘɚəɞɔɜɚɎɌə əɌ ɛɗɌɞɑ ɖɚɘɛɨɪɞɑ-

ɜɌ ɞɔɛɌ "Notebook". ȻɜɔəɔɘɌɑɘɧɕ ɝɔɝɞɑɘɚɕ 

ɝɔɏəɌɗ ɛɚɐɎɑɜɏɌɑɞɝɫ ɌəɌɗɚɏɚ-ɢɔɠɜɚɎɚɘɟ ɛɜɑɚɍ-

ɜɌɓɚɎɌəɔɪ, ɛɑɜɑɐɌɑɞɝɫ Ɏ ɚɛɑɜɌɞɔɎəɟɪ ɛɌɘɫɞɨ 

ɖɚɘɛɨɪɞɑɜɌ ɔ ɚɞɚɍɜɌɒɌɑɞɝɫ əɌ ɐɔɝɛɗɑɑ Ɏ ɜɑ-

Ɍɗɨəɚɘ ɘɌɝɤɞɌɍɑ Ɏɜɑɘɑəɔ Ɏ Ɏɔɐɑ ɖɜɔɎɚɕ. ȼɑ-

ɓɟɗɨɞɌɞɚɘ ɔɝɝɗɑɐɚɎɌəɔɫ ɛɜɔ ɚɛɞɔɣɑɝɖɚɕ ɝɛɑɖ-

ɞɜɚɝɖɚɛɔɔ ɫɎɗɫɑɞɝɫ ɖɜɔɎɌɫ Ɍɟɞɚɠɗɪɚɜɑɝɢɑə-

ɢɔɔ, ɖɚɞɚɜɌɫ ɛɜɑɐɝɞɌɎɗɫɑɞ ɝɚɍɚɕ ɏɜɌɠɔɣɑɝɖɟɪ 

ɓɌɎɔɝɔɘɚɝɞɨ ɔəɞɑəɝɔɎəɚɝɞɔ Ɍɟɞɚɠɗɪɚɜɑɝɢɑə-

ɢɔɔ ɚɞ ɐɗɔəɧ Ɏɚɗəɧ, ɎɚɓɍɟɒɐɌɪɥɑɏɚ ɑɑ ɗɌɓɑɜ-

əɚɏɚ ɔɓɗɟɣɑəɔɫ. 

Ȱɗɫ Ɏɧɛɚɗəɑəɔɫ ɚɛɞɔɣɑɝɖɚɕ ɝɛɑɖɞɜɚɝɖɚ-

ɛɔɔ  ɚɍɜɌɓɚɎɌəɔɕ  ɗɑɏɖɔɡ  ɛɚɐ  ɖɚəɞɜɚɗɑɘ  ȿȳȴ 

ȾɌɍɗɔɢɌ ʈ2. ɃɌɝɞɚɞɌ ɚɝɗɚɒəɑəɔɕ ɛɚɝɗɑ ɞɜɌəɝɞɚɜɌɖɌɗɨəɧɡ ɌɝɛɔɜɌɢɔɚəəɧɡ ɍɔɚɛɝɔɕ. 

ʂʦʣʠʯʝʩʪʚʦ ʧʫʥʢʮʠʡ ʇʥʝʚʤʦʪʦʨʘʢʩ ʂʨʦʚʦʭʘʨʢʘʥʠʝ ʇʣʝʚʨʠʪ 

356 ʧʫʥʢʮʠʡ ʧʦʜ ʢʦʥʪʨʦʣʝʤ 

ʨʝʥʪʛʝʥʦʩʢʦʧʠʠ 

 

56 (15,7%) 

 

7 (1,9
) 

 

4 (1,1%) 

60 ʧʫʥʢʮʠʡ ʧʦʜ ʢʦʥʪʨʦʣʝʤ  

ȿȳȴ 

0 0 0 
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ȼɔɝ. 2 (Fig. 2) 

ȼɔɝ. 2      ȰɔɌɏɜɌɘɘɌ. 

Cɛɑɖɞɜ Ɍɟɞɚɠɗɪɚɜɑɝɢɑəɢɔɔ, ɡɌɜɌɖɞɑɜəɧɕ ɐɗɫ ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɧɡ ɚɍɜɌɓɚɎɌəɔɕ ɗɑɏɖɔɡ.  

Fig. 2.   Diagram.  

The autofluorescence spectrum characteristic of benign lung mass.  
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ȼɔɝ. 3 (Fig. 3) 

ȼɔɝ. 3      ȰɔɌɏɜɌɘɘɌ. 

Ƚɛɑɖɞɜ ɠɗɪɚɜɑɝɢɑəɢɔɔ, ɡɌɜɌɖɞɑɜəɧɕ ɐɗɫ ɓɗɚɖɌɣɑɝɞɎɑəəɚɕ ɚɛɟɡɚɗɔ ɗɑɏɖɔɡ. 

Fig. 3.   Diagram .  

The fluorescence spectrum characteristic of lung cancer.  
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ɔɝɛɚɗɨɓɚɎɌɗɔɝɨ ɌɛɛɌɜɌɞɧ, ɜɌɍɚɞɌɪɥɔɑ Ɏ ɜɑ-

Ɍɗɨəɚɘ Ɏɜɑɘɑəɔ ɝ ɝɑɖɞɚɜəɧɘɔ ɐɌɞɣɔɖɌɘɔ ɝ ɣɌ-

ɝɞɚɞɚɕ 3,5 ɘȯɢ ɔ ɛɚɜɞɌɞɔɎəɌɫ ɝɛɑɖɞɜɚɝɖɚɛɔɣɑ-

ɝɖɌɫ ɝɔɝɞɑɘɌ.  

ȺɛɞɔɣɑɝɖɌɫ ɝɛɑɖɞɜɚɝɖɚɛɔɫ ɚɍɜɌɓɚɎɌəɔɕ 

ɗɑɏɖɔɡ  ɛɜɚɔɝɡɚɐɔɗɌ  ɛɚ  ɝɗɑɐɟɪɥɑɕ ɝɡɑɘɑ: ɛɑɜ-

Ɏɧɘ ɩɞɌɛɚɘ ɛɜɚɔɓɎɚɐɔɗɌɝɨ ɞɜɌəɝɞɚɜɌɖɌɗɨəɌɫ 

ɌɝɛɔɜɌɢɔɚəəɌɫ ɍɔɚɛɝɔɫ ɚɍɜɌɓɚɎɌəɔɕ Ɏ ɗɑɏɖɔɡ 

ɛɚɐ ɖɚəɞɜɚɗɑɘ ȿȳȴ ɐɗɫ ɛɚɗɟɣɑəɔɫ ɢɔɞɚɗɚɏɔɣɑ-

ɝɖɚɏɚ ɘɌɞɑɜɔɌɗɌ. Ȼɚɝɗɑ ɚɖɚəɣɌəɔɫ ɞɜɌəɝɞɚɜɌ-

ɖɌɗɨəɚɕ ɌɝɛɔɜɌɢɔɚəəɚɕ ɍɔɚɛɝɔɔ ɍɔɚɛɝɔɕəɟɪ 

ɔɏɗɟ ɔɓɎɗɑɖɌɗɔ  ɔɓ ɚɍɜɌɓɚɎɌəɔɫ Ɏ ɗɑɏɖɚɘ ɔ ɛɜɔ-

ɝɞɟɛɌɗɔ əɑɛɚɝɜɑɐɝɞɎɑəəɚ ɖ ɚɛɞɔɣɑɝɖɚɕ ɍɔɚɛ-

ɝɔɔ.  Ȱɗɫ ɩɞɚɏɚ ɛɜɚɔɓɎɚɐɔɗɔ  ɐɚɛɚɗəɔɞɑɗɨəɟɪ  

Ɍəɑɝɞɑɓɔɪ ɘɫɏɖɔɡ ɞɖɌəɑɕ ɜɌɝɞɎɚɜɌɘɔ əɚɎɚɖɌɔ-

əɌ (0,5%, 1%) ɔɗɔ ɗɔɐɚɖɌɔəɌ (2%).                                

ȸɌəɔɛɟɗɫɢɔɪ əɌɣɔəɌɗɔ ɝ "ɎɧɎɑɐɑəɔɫ" 

ɔɓɚɍɜɌɒɑəɔɫ ɚɛɟɡɚɗɔ  əɌ  ɩɖɜɌə ɘɚəɔɞɚɜɌ, Ɏ  

ɛɚɝɗɑɐɟɪɥɑɘ  ɛɜɚɔɓɎɚɐɔɗɔ ɎɎɑɐɑəɔɑ ɞɜɚɌɖɌɜɌ 

ɝ ɘɑɞɌɗɗɔɣɑɝɖɔɘ ɛɜɚɎɚɐəɔɖɚɘ Ɏəɟɞɜɔ ɖ ɛɚ-

Ɏɑɜɡəɚɝɞɔ ɛɜɑɐɛɚɗɌɏɌɑɘɚɕ ɚɛɟɡɚɗɔ. Ȯəɟɞɜɑə-

əɔɕ ɐɔɌɘɑɞɜ ɞɜɚɌɖɌɜɌ ð 4-5ɘɘ. ȸɑɞɌɗɗɔɣɑɝɖɔɕ 

ɛɜɚɎɚɐəɔɖ ɔɓɎɗɑɖɌɗɔ ɔ Ɏ ɛɜɚɝɎɑɞ ɞɜɚɌɖɌɜɌ 

ɎɎɚɐɔɗɔ ɏɔɍɖɔɕ ɖɌɞɑɞɑɜ (D - 3ɘɘ), ɛɚ ɖɚɞɚɜɚɘɟ 

ɛɜɚɎɚɐɔɗɚɝɨ ɚɛɞɔɣɑɝɖɚɑ Ɏɚɗɚɖəɚ. ȻɜɚɔɓɎɚɐɔ-

ɗɚɝɨ ɔɓɘɑɜɑəɔɑ ɝɛɑɖɞɜɌ ɚɛɟɡɚɗɔ, ɛɜɚɢɑɐɟɜɌ ɓɌ-

ɖɌəɣɔɎɌɗɌɝɨ ɔɓɘɑɜɑəɔɑɘ ɝɛɑɖɞɜɌ əɚɜɘɌɗɨəɚɕ 

ɞɖɌəɔ (ɘɑɒɜɑɍɑɜəɚɕ  ɘɧɤɢɧ). ȺɍɜɌɍɚɞɖɌ ɛɚɗɟ-

ɣɑəəɧɡ ɐɌəəɧɡ ɛɜɚɔɓɎɚɐɔɗɌɝɨ Ɏ ɞɑɣɑəɔɑ 3-4 

ɘɔəɟɞ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɝɛɑɢɔɌɗɨəɚɕ ɖɚɘɛɨɪ-

ɞɑɜəɚɕ ɛɜɚɏɜɌɘɘɧ. 

Ȯ ɀɁȶ ɔɘ. ȹ.ȹ. ȭɟɜɐɑəɖɚ ȻɑɜɎɚɏɚ ȸȯȸȿ 

ɔɘ. ȴ.ȸ. ȽɑɣɑəɚɎɌ (ȽɑɣɑəɚɎɝɖɔɕ ȿəɔɎɑɜɝɔɞɑɞ) 

ɗɌɓɑɜəɌɫ ɠɗɟɚɜɑɝɢɑəɞəɌɫ ɝɛɑɖɞɜɚɝɖɚɛɔɫ ɍɧɗɌ 

ɎɧɛɚɗəɑəɌ 20 ɍɚɗɨəɧɘ (33,3%) ɝɚ ɓɗɚɖɌɣɑ-

ɝɞɎɑəəɧɘɔ ɔ ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɧɘɔ ɓɌɍɚɗɑɎɌəɔ-

ɫɘɔ ɗɑɏɖɔɡ.   

ȼɑɓɟɗɨɞɌɞɧ ɐɚɚɛɑɜɌɢɔɚəəɚɕ ɚɛɞɔɣɑɝɖɚɕ 

ɝɛɑɖɞɜɚɝɖɚɛɔɔ ɝɜɌɎəɔɎɌɗɔ ɝ ɜɑɓɟɗɨɞɌɞɌɘɔ, ɛɚ-

ɗɟɣɑəəɧɘɔ ɛɜɔ ɞɜɌəɝɞɚɜɌɖɌɗɨəɚɕ ɌɝɛɔɜɌɢɔɚə-

əɚɕ ɍɔɚɛɝɔɔ, ɔ ɚɖɚəɣɌɞɑɗɨəɧɘ ɏɔɝɞɚɗɚɏɔɣɑɝɖɔɘ 

ɔɝɝɗɑɐɚɎɌəɔɑɘ (ɟ ɚɛɑɜɔɜɚɎɌəəɧɡ ɍɚɗɨəɧɡ). ȿ 8 

ɛɌɢɔɑəɞɚɎ (13,3%) ɝ ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɧɘɔ ɚɍɜɌ-

ɓɚɎɌəɔɫɘɔ ɗɑɏɖɔɡ ɜɌɝɡɚɒɐɑəɔɕ ɝ ɢɔɞɚɗɚɏɔɣɑ-

ɝɖɔɘ ɔɗɔ ɏɔɝɞɚɗɚɏɔɣɑɝɖɔɘ ɔɝɝɗɑɐɚɎɌəɔɑɘ ɟɐɌ-

ɗɑəəɚɕ ɚɛɟɡɚɗɔ əɑ ɍɧɗɚ. ȿ 8 ɔɓ 12  ɛɌɢɔɑəɞɚɎ 

(13,3%) ɝɚ ɓɗɚɖɌɣɑɝɞɎɑəəɧɘɔ əɚɎɚɚɍɜɌɓɚɎɌəɔ-

ɫɘɔ ɗɑɏɖɔɡ ɜɑɓɟɗɨɞɌɞ ɝɛɑɖɞɜɚɝɖɚɛɔɔ ɝɚɎɛɌɗ ɝ 

ɜɑɓɟɗɨɞɌɞɌɘɔ  ɢɔɞɚɗɚɏɔɣɑɝɖɚɏɚ ɔɗɔ ɏɔɝɞɚɗɚɏɔ-

ɣɑɝɖɚɏɚ  ɔɝɝɗɑɐɚɎɌəɔɫ ɟɐɌɗɑəəɚɕ ɚɛɟɡɚɗɔ.   

ȿ 4 ɍɚɗɨəɧɡ (6,6%) ɝɚ ɓɗɚɖɌɣɑɝɞɎɑəəɧɘɔ  

ɚɛɟɡɚɗɫɘɔ  ɗɑɏɖɔɡ  ɚɞɘɑɣɑəɚ ɜɌɝɡɚɒɐɑəɔɑ ɜɑ-

ɓɟɗɨɞɌɞɌ, Ɏɚɓɘɚɒəɚ ɚɍɟɝɗɚɎɗɑəəɚɑ ɞɑɘ,  ɣɞɚ ɗɌ-

ɓɑɜəɌɫ ɠɗɟɚɜɑɝɢɑəɞəɌɫ ɝɛɑɖɞɜɚɝɚɖɚɛɔɫ ɫɎɗɫ-

ɗɌɝɨ ɑɥɑ ɞɑɡəɔɣɑɝɖɔ əɑɝɚɎɑɜɤɑəəɧɘ  ɘɑɞɚɐɚɘ 

ɐɔɌɏəɚɝɞɔɖɔ ɔ ɞɜɑɍɚɎɌɗɌ ɐɌɗɨəɑɕɤɑɏɚ ɜɌɓɎɔ-

ɞɔɫ. ɃɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ɘɑɞɚɐɌ ɝɚɝɞɌɎɔɗɌ ð 80%, 

ɝɛɑɢɔɠɔɣəɚɝɞɨ ð 67%. Ⱥɝɗɚɒəɑəɔɕ Ɏɚ Ɏɜɑɘɫ 

ɛɜɚɎɑɐɑəɔɫ ɚɛɞɔɣɑɝɖɚɕ ɝɛɑɖɞɜɚɝɖɚɛɔɔ ɛɚɐ 

ɖɚəɞɜɚɗɑɘ ȿȳȴ əɑ ɍɧɗɚ.       

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɞɜɌəɝɞɚɜɌɖɌɗɨəɌɫ Ɍɝɛɔ-

ɜɌɢɔɚəəɌɫ  ɍɔɚɛɝɔɫ  ɚɛɟɡɚɗɑɕ  ɗɑɏɖɔɡ  ɛɚɐ ɖɚə-

ɞɜɚɗɑɘ ȿȳȴ ɚɍɗɌɐɌɑɞ ɛɜɑɔɘɟɥɑɝɞɎɚɘ ɛɑɜɑɐ 

ɞɜɌɐɔɢɔɚəəɚɕ ɘɑɞɚɐɔɖɚɕ: ɞɚɣəɚ ɗɚɖɌɗɔɓɟɑɞ 

ɚɛɟɡɚɗɨ Ɏ ɗɑɏɖɚɘ, ɎɧɫɎɗɫɑɞ ɖɜɌɞɣɌɕɤɑɑ ɜɌɝɝɞɚ-

ɫəɔɑ ɘɑɒɐɟ ɛɌɞɚɗɚɏɔɣɑɝɖɔɘ  ɚɍɜɌɓɚɎɌəɔɑɘ ɔ 

ȿȳ-ɐɌɞɣɔɖɚɘ ɝ əɌɝɌɐɖɚɕ ɐɗɫ ɛɟəɖɢɔɔ. ȹɑɘɌɗɚ-

ɎɌɒəɚɑ ɓəɌɣɑəɔɑ ɔɘɑɑɞ ɚɞɝɟɞɝɞɎɔɑ ɗɟɣɑɎɚɕ 

əɌɏɜɟɓɖɔ, Ɏɚɓɘɚɒəɚɝɞɨ Ɏɧɛɚɗəɑəɔɫ ɛɜɚɢɑɐɟɜɧ 

ɟ ɍɚɗɨəɧɡ Ɏ ɞɫɒɑɗɚɘ ɝɚɝɞɚɫəɔɔ. ȸɑɞɚɐ ɛɜɚɝɞ, 

ɍɑɓɚɛɌɝɑə, ɩɖɚəɚɘɔɣɑɝɖɔ Ɏɧɏɚɐɑə. 

ȺɛɞɔɣɑɝɖɌɫ ɝɛɑɖɞɜɚɝɖɚɛɔɫ ɚɍɜɌɓɚɎɌəɔɕ 

ɗɑɏɖɔɡ ɛɚɐ ɖɚəɞɜɚɗɑɘ ȿȳȴ ɝ ɛɜɔɘɑəɑəɔɑɘ ɏɑ-

ɗɔɕ-əɑɚəɚɎɚɏɚ ɗɌɓɑɜɌ ɔ ɝɛɑɖɞɜɌɗɨəɚɏɚ ɌəɌɗɔɓɌ-

ɞɚɜɌ ɛɚɓɎɚɗɫɑɞ ɛɜɚɎɚɐɔɞɨ ɩɖɝɛɜɑɝɝ-

ɐɔɌɏəɚɝɞɔɖɟ ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɧɡ ɔ ɓɗɚɖɌɣɑ-

ɝɞɎɑəəɧɡ ɓɌɍɚɗɑɎɌəɔɕ ɗɑɏɖɔɡ Ɏ ɛɜɑɐɚɛɑɜɌɢɔ-

ɚəəɚɘ ɛɑɜɔɚɐɑ. ȴɝɛɚɗɨɓɟɫ ɐɌəəɟɪ ɘɑɞɚɐɔɖɟ 

ɘɚɒəɚ ɟɞɚɣəɫɞɨ ɘɚɜɠɚɗɚɏɔɣɑɝɖɔɕ ɡɌɜɌɖɞɑɜ ɛɚ-

ɜɌɒɑəɔɫ ɗɑɏɖɚɏɚ ɔ əɌ ɚɝəɚɎɌəɔɔ ɩɞɚɏɚ ɎɧɍɜɌɞɨ 

ɚɛɞɔɘɌɗɨəɧɕ ɘɑɞɚɐ ɗɑɣɑəɔɫ ɍɚɗɨəɚɏɚ.    

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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ȶɚɩə Ȯ.Ƚ.1, ȳɌɡɘɌɞɚɎɌ Ⱦ.Ȯ.1,2, ȽɑɍɑɗɑɎ ȶ.ȴ.2 

 
ɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. ȼɌɓɜɌɍɚɞɌɞɨ Ɍɗɏɚɜɔɞɘ ɟɗɨɞɜɌɓɎɟɖɚɎɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɛɚ-

ɝɞɚɫəəɚɏɚ ɝɚɝɟɐɔɝɞɚɏɚ ɐɚɝɞɟɛɌ (ȻȽȰ) ɐɗɫ ɏɑɘɚɐɔɌɗɔɓɌ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. Ȱɟɛɗɑɖɝəɚɑ ɝɖɌəɔɜɚɎɌəɔɑ Ɏɧɛɚɗəɑəɚ 54 ɛɌɢɔɑəɞɌɘ 

ɛɑɜɑɐ ɠɚɜɘɔɜɚɎɌəɔɑɘ ɐɚɝɞɟɛɌ ɔ 146 ɛɌɢɔɑəɞɌɘ ɝ ɝɠɚɜɘɔɜɚɎɌəəɧɘ ȻȽȰ. 

ȺɢɑəɔɎɌɗɔ ɛɜɔɎɚɐɫɥɟɪ Ɍɜɞɑɜɔɪ, ɓɚəɟ ɌəɌɝɞɚɘɚɓɌ Ɍɜɞɑɜɔɔ ɔ Ɏɑəɧ, ɚɞɎɚɐɫɥɟɪ Ɏɑəɟ əɌ 

Ɏɝɑɘ ɛɜɚɞɫɒɑəɔɔ, ɚɛɜɑɐɑɗɫɗɔ ɐɔɌɘɑɞɜ ɝɚɝɟɐɚɎ, ɗɔəɑɕəɧɑ ɝɖɚɜɚɝɞəɧɑ ɛɚɖɌɓɌɞɑɗɔ ɔ 

ɚɍɦɑɘəɟɪ ɝɖɚɜɚɝɞɨ ɖɜɚɎɚɞɚɖɌ (ȺȽȶ). 

ȼɑɓɟɗɨɞɌɞɧ. ȿ 9,3% ɛɌɢɔɑəɞɚɎ ɝɚɝɟɐɧ ɛɜɑɐɛɗɑɣɨɫ əɑɐɚɘɔəɌəɞəɚɕ ɜɟɖɔ ɍɧɗɔ 

əɑɛɜɔɏɚɐəɧ ɖ ɠɚɜɘɔɜɚɎɌəɔɪ ȻȽȰ, ɣɞɚ ɛɜɔɎɑɗɚ ɖ ɝɚɓɐɌəɔɪ ɐɚɝɞɟɛɌ əɌ ɐɚɘɔəɌəɞəɚɕ 

ɜɟɖɑ, ɟ 13,0%  ɍɧɗɌ ɝɠɚɜɘɔɜɚɎɌəɌ ɛɜɚɖɝɔɘɌɗɨəɌɫ (ɛɗɑɣɑɎɌɫ) ɠɔɝɞɟɗɌ Ɏ ɝɎɫɓɔ ɝ əɑ-

ɍɚɗɨɤɔɘ ɐɔɌɘɑɞɜɚɘ ɝɚɝɟɐɚɎ əɌ ɛɜɑɐɛɗɑɣɨɫɡ. ȼɌɓɘɑɜ ɌəɌɝɞɚɘɚɓɌ, ɛɜɔ ɖɚɞɚɜɚɘ ɠɔɝɞɟɗɌ 

əɑ ɐɚɝɞɔɏɗɌ ɟɝɛɑɤəɚɏɚ ɝɚɓɜɑɎɌəɔɫ, ɝɚɝɞɌɎɔɗ 2,2Ñ0,3 ɘɘ. ȬɐɑɖɎɌɞəɚɑ ɠɟəɖɢɔɚəɔɜɚɎɌ-

əɔɑ ȻȽȰ əɌɍɗɪɐɌɗɚɝɨ ɛɜɔ ȺȽȶ Ɏ ɠɔɝɞɟɗɑ ɜɌɎəɚɕ 600ð1500 ɘɗ/ɘɔə, Ɏ ɛɜɚɞɑɓɑ ð 800ð

1700 ɘɗ/ɘɔə. Ⱥɝɗɚɒəɑəɔɫ ɍɧɗɔ ɎɧɫɎɗɑəɧ ɟ 43,8% ɛɌɢɔɑəɞɚɎ, ɔɓ əɔɡ ɝɞɑəɚɓ əɌɍɗɪɐɌɗ-

ɝɫ Ɏ 19,9% ɝɗɟɣɌɫɡ, ɞɜɚɘɍɚɓ ɚɞɎɚɐɫɥɑɕ Ɏɑəɧ ð Ɏ 13,0%, ɌəɑɎɜɔɓɘɌɞɔɣɑɝɖɌɫ ɐɔɗɌɞɌɢɔɫ 

Ɏɑəɧ ð Ɏ 8,2%, ɔɤɑɘɔɣɑɝɖɔɕ ɝɔəɐɜɚɘ ɚɍɖɜɌɐɧɎɌəɔɫ ɖɔɝɞɔ ð 2,7%.  

Ⱥɍɝɟɒɐɑəɔɑ. Ȱɗɫ ɝɚɓɐɌəɔɫ ȻȽȰ ɛɚɐɡɚɐɔɞ Ɍɜɞɑɜɔɫ ɐɔɌɘɑɞɜɚɘ ɍɚɗɑɑ 2,0 ɘɘ, ɎɑəɌ 

ð əɑ ɘɑəɑɑ 2,5 ɘɘ ɛɜɔ ɏɗɟɍɔəɑ ɓɌɗɑɏɌəɔɫ əɑ ɍɚɗɑɑ 5ð6 ɘɘ. ȸɔəɔɘɌɗɨəɌɫ ȺȽȶ, ɝɛɚɝɚɍəɌɫ 

ɚɍɑɝɛɑɣɔɞɨ ɩɠɠɑɖɞɔɎəɧɕ ɏɑɘɚɐɔɌɗɔɓ, ɝɚɝɞɌɎɗɫɑɞ 350ð400 ɘɗ/ɘɔə, ɚɛɞɔɘɌɗɨəɌɫ ð əɑ 

ɘɑəɑɑ 600 ɘɗ/ɘɔə Ɏ ɠɔɝɞɟɗɑ ɔ 800 ɘɗ/ɘɔə Ɏ ɛɜɚɞɑɓɑ. ȶɜɔɞɑɜɔɫɘɔ ɝɞɑəɚɓɌ ɫɎɗɫɪɞɝɫ 

ɛɔɖɚɎɌɫ ɝɔɝɞɚɗɔɣɑɝɖɌɫ ɝɖɚɜɚɝɞɨ Ɏ ɓɚəɑ ɝɞɑəɚɓɌ ɍɚɗɑɑ 400 ɝɘ/ɝ, ɚɞəɚɤɑəɔɑ ɝɖɚɜɚɝɞəɧɡ 

ɛɚɖɌɓɌɞɑɗɑɕ Ɏ ɛɜɑɝɞɑəɚɞɔɣɑɝɖɚɕ ɔ ɛɚɝɞɝɞɑəɚɞɔɣɑɝɖɚɕ ɓɚəɌɡ ɍɚɗɨɤɑ 2,0 ɔ ɝəɔɒɑəɔɑ 

ȺȽȶ. ȻɜɔɣɔəɌɘɔ ɝɔəɐɜɚɘɌ ɚɍɖɜɌɐɧɎɌəɔɫ ɖɔɝɞɔ ɝɣɔɞɌɪɞ ɝɞɑəɚɓɧ ɛɜɔɎɚɐɫɥɑɕ Ɍɜɞɑ-

ɜɔɔ, ɔɓɍɧɞɚɣəɚɑ ɤɟəɞɔɜɚɎɌəɔɑ ɖɜɚɎɔ ɣɑɜɑɓ ɌəɌɝɞɚɘɚɓ Ɏ ɜɑɓɟɗɨɞɌɞɑ ɑɏɚ ɍɚɗɨɤɚɏɚ ɐɔɌ-

ɘɑɞɜɌ ɔ ɛɌɞɚɗɚɏɔɪ ɘɔɖɜɚɢɔɜɖɟɗɫɞɚɜəɚɏɚ ɜɟɝɗɌ ɖɔɝɞɔ. 

ȳɌɖɗɪɣɑəɔɑ. Ȯ ɜɑɓɟɗɨɞɌɞɑ ɔɝɝɗɑɐɚɎɌəɔɫ ɍɧɗ ɜɌɓɜɌɍɚɞɌə Ɍɗɏɚɜɔɞɘ ɐɟɛɗɑɖɝəɚɏɚ 

ɝɖɌəɔɜɚɎɌəɔɫ ɝɚɝɟɐɔɝɞɚɏɚ ɐɚɝɞɟɛɌ ɐɗɫ ɏɑɘɚɐɔɌɗɔɓɌ. 

 

ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɌɜɞɑɜɔɚɎɑəɚɓəɌɫ ɠɔɝɞɟɗɌ, ɏɑɘɚɐɔɌɗɔɓ, ɐɟɛɗɑɖɝəɚɑ ɝɖɌəɔɜɚɎɌ-

əɔɑ, ɝɞɑəɚɓ, ɞɜɚɘɍɚɓ, ɝɔəɐɜɚɘ ɚɍɖɜɌɐɧɎɌəɔɫ ɖɔɝɞɔ. 

 

ȶɚəɞɌɖɞəɧɕ ɌɎɞɚɜ: ȶɚɩə Ȯ.Ƚ., e-mail: valeriia.koen@gmai l.com  

 

Ȱɗɫ ɢɔɞɔɜɚɎɌəɔɫ: ȶɚɩə Ȯ.Ƚ., ȳɌɡɘɌɞɚɎɌ Ⱦ.Ȯ., ȽɑɍɑɗɑɎ ȶ.ȴ. Ȭɗɏɚɜɔɞɘ ɐɟɛɗɑɖɝəɚ-

ɏɚ ɝɖɌəɔɜɚɎɌəɔɫ ɛɚɝɞɚɫəəɚɏɚ ɝɚɝɟɐɔɝɞɚɏɚ ɐɚɝɞɟɛɌ ɐɗɫ ɏɑɘɚɐɔɌɗɔɓɌ. REJR 2020; 

10 (1):83-93. DOI:10.21569/2222 -7415 -2020-10-1-83-93.  

 
ȽɞɌɞɨɫ ɛɚɗɟɣɑəɌ: 15.02.20  ȽɞɌɞɨɫ ɛɜɔəɫɞɌ:  01.03.20 

 

ALGORITHM OF DUPLEX ULTRASOUND OF PERMANENT VASCULAR  

ACCESS FOR HEMODIALYSIS 

 

Koen  V.S.1, Zahmatova  T.V.1, 2, Sebelev  K.I.2 
 

urpose.  To design the algorithm of vascular access for hemodialysis ultrasound e x-

amination.  

Materials and methods.  Duplex ultrasound was performed in 54 patients before 

vascular access creation and in 146 patients with functioning access. Inflow artery, anast o-

mosis, outflow vein ware evaluated, vessels diameters, peak systolic velocity and access flow 

were measured.  
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Results.  In 9.3% of patients forearm vessels of non -dominant arm were unsuitable 

for vascular access creation, that caused access formation on dominant arm, in 13.0% pro x-

imal fistula was created. Anastomosis diameter of failing to mature fistulas was 2.2Ñ0.3 

mm. Adequate access functioning was observed in fistulas with access flow of 600 ð1500 

ml/min and 800 ð1700 ml/min in grafts.  Complications were detected in 43.8% of patients, 

stenosis in 19.9%, outflow vein thrombosis in 13.0%, aneurysmal dilation in 8.2% , hand 

ischemia in 2.7%.  

Discussion.  Artery with a diameter more than 2.0 mm and vein at least 2.5 mm with 

its depth of no more than 5 -6 mm suit for creating vascular access. Minimal access flow 

that can provide effective hemodialysis is 350 -400 ml/min, op timal ð greater than 600 

ml/min in fistula and 800 ml/min in graft. Criteria for stenosis are peak systolic velocity in 

the steno t ic zone more than 400 cm/s, the ratio of peak systolic velocity in the pre -stenotic 

and post -stenotic zones more than 2.0 and the access flow decrease. Causes of steal sy n-

drome are inflow artery stenosis, excessive access flow due to big anastomosis diameter and 

pathology of hand microcirculation.  

Conclusion.  As a result of the study the algorithm for duplex ultrasound of vascula r 

access for hemodialysis was designed.  

  

 Keywords: arteriovenous fistula, hemodialysis, duplex ultrasound, stenosis, thro m-

bosis, hand ischemia.  
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əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ Ɏ ɖɌɣɑɝɞɎɑ ɛɚɝɞɚɫə-

əɚɏɚ ɝɚɝɟɐɔɝɞɚɏɚ ɐɚɝɞɟɛɌ (ȻȽȰ) ɐɗɫ 

ɛɜɚɎɑɐɑəɔɫ ɛɜɚɢɑɐɟɜ ɏɑɘɚɐɔɌɗɔɓɌ 

ɛɜɔɘɑəɫɪɞ ɝɗɑɐɟɪɥɔɑ ɖɚəɝɞɜɟɖɢɔɔ: 

əɌɞɔɎəɟɪ ɌɜɞɑɜɔɚɎɑəɚɓəɟɪ ɠɔɝɞɟɗɟ 

(ȬȮɀ), ɝɔəɞɑɞɔɣɑɝɖɔɕ ɛɜɚɞɑɓ ɔɗɔ ɌɜɞɑɜɔɚɎɑəɚɓ-

əɧɕ ɏɜɌɠɞ (ȬȮȯ) ɔ ɞɟəəɑɗɨəɧɕ ɛɑɜɘɌəɑəɞəɧɕ 

ɖɌɞɑɞɑɜ [2, 16], ɖɚɞɚɜɧɕ ɝɗɟɒɔɞ ɛɜɚɘɑɒɟɞɚɣ-

əɧɘ ɎɌɜɔɌəɞɚɘ ɘɑɒɐɟ Ɏɜɑɘɑəəɧɘ ɔ ɛɚɝɞɚɫə-

əɧɘ ɐɚɝɞɟɛɚɘ əɌ ɝɜɚɖ ɝɚɓɜɑɎɌəɔɫ ɠɔɝɞɟɗɧ ɔɗɔ 

ɏɜɌɠɞɌ [2]. ȹɑɞɟəəɑɗɔɜɚɎɌəəɧɕ ɢɑəɞɜɌɗɨəɧɕ 

Ɏɑəɚɓəɧɕ ɖɌɞɑɞɑɜ ɫɎɗɫɑɞɝɫ Ɏɜɑɘɑəəɧɘ ɐɚɝɞɟ-

ɛɚɘ ɔ ɔɝɛɚɗɨɓɟɑɞɝɫ ɛɜɔ ɛɜɚɎɑɐɑəɔɔ ɏɑɘɚɐɔɌɗɔ-

ɓɌ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɚɝɞɜɚɕ ɛɚɣɑɣəɚɕ əɑɐɚɝɞɌɞɚɣ-

əɚɝɞɨɪ, ɜɑɒɑ Ɏ əɌɣɌɗɑ ɡɜɚəɔɣɑɝɖɚɏɚ ɏɑɘɚɐɔɌɗɔ-

ɓɌ ɛɑɜɑɐ ɠɚɜɘɔɜɚɎɌəɔɑɘ ȻȽȰ. ȹɌɔɍɚɗɑɑ ɛɜɑɐ-

ɛɚɣɞɔɞɑɗɨəɧɘ ɐɚɝɞɟɛɚɘ ɫɎɗɫɑɞɝɫ ȬȮɀ, ɚɐəɌɖɚ Ɏ 

30% ɝɗɟɣɌɑɎ ɚɞɘɑɣɌɑɞɝɫ ɑɬ ɛɑɜɎɔɣəɌɫ əɑɐɚɝɞɌ-

ɞɚɣəɚɝɞɨ. ɉɞɚɏɚ əɑɐɚɝɞɌɞɖɌ ɗɔɤɑə ȬȮȯ, ɞɑɘ əɑ 

ɘɑəɑɑ, ɛɜɚɐɚɗɒɔɞɑɗɨəɚɝɞɨ ɑɏɚ ɠɟəɖɢɔɚəɔɜɚɎɌ-

əɔɫ ɘɑəɨɤɑ, ɣɑɘ ɟ ȬȮɀ, ɞɌɖ ɖɌɖ ɚə ɝɎɫɓɌə ɝ 

ɍɚɗɨɤɔɘ ɜɔɝɖɚɘ ɜɌɓɎɔɞɔɫ ɔəɠɑɖɢɔɚəəɧɡ 

ɚɝɗɚɒəɑəɔɕ ɔ ɍɚɗɨɤɑɕ ɝɘɑɜɞəɚɝɞɨɪ ɛɚ ɝɜɌɎəɑ-

əɔɪ ɝ əɌɞɔɎəɚɕ ɠɔɝɞɟɗɚɕ [2, 16]. ȽɚɓɐɌəɔɑ ɔ 

ɛɚɐɐɑɜɒɌəɔɑ ɩɠɠɑɖɞɔɎəɚɏɚ ɝɚɝɟɐɔɝɞɚɏɚ ɐɚɝɞɟ-

ɛɌ ɫɎɗɫɑɞɝɫ ɓɌɗɚɏɚɘ ɟɝɛɑɤəɚɕ ɔ ɐɗɔɞɑɗɨəɚɕ ɏɑ-

ɘɚɐɔɌɗɔɓəɚɕ ɞɑɜɌɛɔɔ. Ƚ ɟɣɑɞɚɘ ɚɏɜɌəɔɣɑəəɚɏɚ 

ɜɑɝɟɜɝɌ ɝɚɝɟɐɚɎ ɟ ɛɌɢɔɑəɞɚɎ əɟɒəɚ ɝɞɜɑɘɔɞɨɝɫ 

ɖ ɘɌɖɝɔɘɌɗɨəɚɕ ɛɜɚɐɚɗɒɔɞɑɗɨəɚɝɞɔ ɠɟəɖɢɔɚ-

əɔɜɚɎɌəɔɫ ɟɒɑ ɝɠɚɜɘɔɜɚɎɌəəɚɏɚ ȻȽȰ ɛɟɞɑɘ 

ɝɎɚɑɎɜɑɘɑəəɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɔ ɖɚɜɜɑɖɢɔɔ ɑɏɚ 

ɚɝɗɚɒəɑəɔɕ. ȺɝəɚɎəɧɘ ɘɑɞɚɐɚɘ ɎɔɓɟɌɗɔɓɌɢɔɔ 

ɝɚɝɟɐɚɎ ɛɑɜɑɐ ɠɚɜɘɔɜɚɎɌəɔɑɘ ȻȽȰ ɔ ɚɢɑəɖɔ 

ɑɏɚ ɝɚɓɜɑɎɌəɔɫ ɫɎɗɫɑɞɝɫ ɐɟɛɗɑɖɝəɚɑ ɝɖɌəɔɜɚɎɌ-

əɔɑ (ȰȽ) [11, 14, 16]. ȴɝɝɗɑɐɚɎɌəɔɑ ɝɚɝɟɐɚɎ ɛɑ-

ɜɑɐ ɡɔɜɟɜɏɔɣɑɝɖɔɘ ɎɘɑɤɌɞɑɗɨɝɞɎɚɘ ɛɚɎɧɤɌɑɞ 

ɩɠɠɑɖɞɔɎəɚɝɞɨ ɠɟəɖɢɔɚəɔɜɚɎɌəɔɫ ȻȽȰ, ɞɌɖ 

ɖɌɖ ȰȽ ɛɚɓɎɚɗɫɑɞ ɎɧɍɜɌɞɨ ɝɚɝɟɐɧ, ɛɜɔɏɚɐəɧɑ 

ɐɗɫ ɠɚɜɘɔɜɚɎɌəɔɫ ɐɚɝɞɟɛɌ, Ɍ ɟɗɨɞɜɌɓɎɟɖɚɎɚɑ 

ɔɝɝɗɑɐɚɎɌəɔɑ ɟɒɑ ɝɠɚɜɘɔɜɚɎɌəəɚɏɚ ɐɚɝɞɟɛɌ 

ɐɌɑɞ Ɏɚɓɘɚɒəɚɝɞɨ ɎɧɫɎɔɞɨ ɑɏɚ ɚɝɗɚɒəɑəɔɫ, ɖɚ-

ɞɚɜɧɑ əɑ ɎɝɑɏɐɌ ɘɚɏɟɞ ɍɧɞɨ ɐɔɌɏəɚɝɞɔɜɚɎɌəɧ ɝ 

ɛɚɘɚɥɨɪ ɖɗɔəɔɖɚ-ɗɌɍɚɜɌɞɚɜəɧɡ ɘɑɞɚɐɚɎ [7]. 

ȺɐəɌɖɚ Ɏ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ ɚɍɫɓɌɞɑɗɨəɚɑ ȰȽ ɝɚ-

ɝɟɐɚɎ əɌ ɐɚɚɛɑɜɌɢɔɚəəɚɘ ɩɞɌɛɑ ɔ ɔɝɝɗɑɐɚɎɌəɔɑ 

ɝɚɝɟɐɔɝɞɚɏɚ ɐɚɝɞɟɛɌ Ɏ ɐɔəɌɘɔɖɑ əɑ əɌɤɗɔ ɤɔ-

ɜɚɖɚɏɚ ɛɜɔɘɑəɑəɔɫ, ɚɞɝɟɞɝɞɎɟɑɞ ɑɐɔəɧɕ Ɍɗɏɚ-

ɜɔɞɘ ɝɖɌəɔɜɚɎɌəɔɫ ȻȽȰ. 

ɂɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ.  

ȼɌɓɜɌɍɚɞɌɞɨ Ɍɗɏɚɜɔɞɘ ɟɗɨɞɜɌɓɎɟɖɚɎɚɏɚ ɔɝ-

ɝɗɑɐɚɎɌəɔɫ ȻȽȰ ɐɗɫ ɏɑɘɚɐɔɌɗɔɓɌ əɌ ɚɝəɚɎɌəɔɔ 

ɔɓɟɣɑəɔɫ ɛɌɜɌɘɑɞɜɚɎ ɏɑɘɚɐɔəɌɘɔɖɔ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ.  

ȰȽ Ɏɧɛɚɗəɑəɚ 54 ɛɌɢɔɑəɞɌɘ ɛɑɜɑɐ ɠɚɜ-

ɘɔɜɚɎɌəɔɑɘ ɐɚɝɞɟɛɌ ɔ 146 ɛɌɢɔɑəɞɌɘ ɝɚ ɝɠɚɜ-

ɘɔɜɚɎɌəəɧɘ ȻȽȰ ɐɗɫ ɏɑɘɚɐɔɌɗɔɓɌ (134 ȬȮɀ ɔ 

12 ȬȮȯ) əɌ ɟɗɨɞɜɌɓɎɟɖɚɎɚɘ ɝɖɌəɑɜɑ Vivid S9 ɗɔ-

əɑɕəɧɘ ɐɌɞɣɔɖɚɘ 7-10 ȸȯɢ. Ȼɑɜɑɐ ɟɗɨɞɜɌɓɎɟ-

ɖɚɎɧɘ ɔɝɝɗɑɐɚɎɌəɔɑɘ ɛɜɚɎɚɐɔɗɔ ɝɍɚɜ ɌəɌɘəɑɓɌ 

ɚ ɛɜɑɐɤɑɝɞɎɟɪɥɔɡ ɖɌɞɑɞɑɜɔɓɌɢɔɫɡ ɢɑəɞɜɌɗɨ-

əɧɡ ɔ ɛɑɜɔɠɑɜɔɣɑɝɖɔɡ Ɏɑə, ɎɔɓɟɌɗɨəɧɕ ɚɝɘɚɞɜ 

Ɏɑɜɡəɑɕ ɖɚəɑɣəɚɝɞɔ ɝ Ɏɧɛɚɗəɑəɔɑɘ ɞɑɝɞɌ Ȭɗɗɑ-

Ȯ 
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əɌ, ɖɚɞɚɜɧɕ ɛɚɓɎɚɗɫɑɞ ɚɢɑəɔɞɨ ɛɜɚɡɚɐɔɘɚɝɞɨ 

ɗɟɣɑɎɚɕ ɔ ɗɚɖɞɑɎɚɕ Ɍɜɞɑɜɔɕ, ɌɐɑɖɎɌɞəɚɝɞɨ ɖɚɗ-

ɗɌɞɑɜɌɗɨəɚɏɚ ɖɜɚɎɚɞɚɖɌ Ɏ ɖɔɝɞɔ. Ⱦɑɝɞ ɓɌɖɗɪɣɌ-

ɑɞɝɫ Ɏ ɚɐəɚɎɜɑɘɑəəɚɘ ɛɑɜɑɒɌɞɔɔ ɗɟɣɑɎɚɕ ɔ 

ɗɚɖɞɑɎɚɕ Ɍɜɞɑɜɔɕ, ɛɜɔ ɩɞɚɘ ɛɌɢɔɑəɞ ɝɒɔɘɌɑɞ 

ɖɔɝɞɨ ɐɚ ɎɚɓəɔɖəɚɎɑəɔɫ ɍɗɑɐəɚɝɞɔ ɖɚɒɔ (ɔɤɑ-

ɘɔɔ) Ɏ ɞɑɣɑəɔɑ 1 ɘɔəɟɞɧ, ɓɌɞɑɘ ɝəɔɘɌɑɞɝɫ ɖɚɘ-

ɛɜɑɝɝɔɫ ɝ ɗɚɖɞɑɎɚɕ (ɛɜɫɘɚɕ ɞɑɝɞ) ɔɗɔ ɗɟɣɑɎɚɕ 

(ɚɍɜɌɞəɧɕ ɞɑɝɞ) Ɍɜɞɑɜɔɕ. Ȼɜɔ ɎɚɝɝɞɌəɚɎɗɑəɔɔ 

əɚɜɘɌɗɨəɚɏɚ ɢɎɑɞɌ ɖɔɝɞɔ Ɏ ɞɑɣɑəɔɑ 8ð10 ɝɑɖɟəɐ 

ɛɜɚɍɌ ɝɣɔɞɌɑɞɝɫ ɛɚɗɚɒɔɞɑɗɨəɚɕ ɔ ɝɎɔɐɑɞɑɗɨ-

ɝɞɎɟɑɞ ɚɍ ɌɐɑɖɎɌɞəɚɘ ɠɟəɖɢɔɚəɔɜɚɎɌəɔɔ ɖɚɗ-

ɗɌɞɑɜɌɗɨəɚɏɚ ɖɜɚɎɚɞɚɖɌ, ɛɜɔ ɝɚɡɜɌəɑəɔɔ ɍɗɑɐ-

əɚɝɞɔ ɖɚɒɔ (ɔɤɑɘɔɔ) ð ɛɜɚɍɌ ɚɞɜɔɢɌɞɑɗɨəɌɫ ɔ 

ɛɚɓɎɚɗɫɑɞ ɛɜɑɐɛɚɗɚɒɔɞɨ ɛɌɞɚɗɚɏɔɣɑɝɖɔɑ ɔɓɘɑ-

əɑəɔɫ Ɍɜɞɑɜɔɕ ɛɜɑɐɛɗɑɣɨɫ, ɖɚɞɚɜɧɑ ɍɟɐɟɞ 

ɟɞɚɣəɫɞɨɝɫ ɛɜɔ ɟɗɨɞɜɌɓɎɟɖɚɎɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ. 

Ȼɜɔ ȰȽ ɔɓɟɣɌɗɔ ɝɚɝɞɚɫəɔɑ ɝɞɑəɚɖ ɔ ɛɜɚ-

ɝɎɑɞɌ ɛɚɐɖɗɪɣɔɣəɚɕ, ɛɚɐɘɧɤɑɣəɚɕ, ɛɗɑɣɑɎɚɕ, 

ɗɟɣɑɎɚɕ ɔ ɗɚɖɞɑɎɚɕ Ɍɜɞɑɜɔɕ, əɌɣɔəɌɫ ɝ əɑɐɚɘɔ-

əɌəɞəɚɕ ɜɟɖɔ, ɎɧɫɎɗɫɗɔ ɓɚəɧ ɝɞɑəɚɓɌ ɔ ɚɖɖɗɪ-

ɓɔɔ. Ⱥɛɜɑɐɑɗɫɗɔ ɐɔɌɘɑɞɜ ɝɚɝɟɐɚɎ, ɝɖɚɜɚɝɞəɧɑ 

ɛɚɖɌɓɌɞɑɗɔ ɖɜɚɎɚɞɚɖɌ ɔ ɔəɐɑɖɝɧ ɛɑɜɔɠɑɜɔɣɑ-

ɝɖɚɏɚ ɝɚɛɜɚɞɔɎɗɑəɔɫ. Ȱɗɫ ɝəɔɒɑəɔɫ Ɏɑɜɚɫɞəɚ-

ɝɞɔ ɝɛɌɓɘɌ ɝɚɝɟɐɚɎ ȰȽ ɛɜɚɎɚɐɔɗɔ Ɏ ɞɑɛɗɚɕ 

ɖɚɘəɌɞɑ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɞɑɛɗɚɏɚ ɏɑɗɫ. ȿɐɑɗɫɗɔ 

ɎəɔɘɌəɔɑ əɌɗɔɣɔɪ ɓɚə ɖɚəɢɑəɞɜɔɣɑɝɖɚɕ ɖɌɗɨ-

ɢɔɠɔɖɌɢɔɔ ɝɞɑəɚɖ Ɍɜɞɑɜɔɕ, ɛɜɔ ɖɚɞɚɜɚɕ Ɏ 

ɐɌɗɨəɑɕɤɑɘ ɍɟɐɑɞ əɑɎɚɓɘɚɒəɌ ɔɡ ɐɔɗɌɞɌɢɔɔ 

ɐɗɫ ɚɍɑɝɛɑɣɑəɔɫ əɑɚɍɡɚɐɔɘɚɏɚ ɚɍɦɑɘəɚɏɚ ɖɜɚ-

ɎɚɞɚɖɌ, ɣɞɚ ɘɚɒɑɞ ɛɚɝɗɟɒɔɞɨ ɛɜɔɣɔəɚɕ ɛɑɜ-

Ɏɔɣəɚɕ əɑɐɚɝɞɌɞɚɣəɚɝɞɔ ɔ ɐɔɝɠɟəɖɢɔɔ ɐɚɝɞɟ-

ɛɌ. Ȯ ɛɜɚɞɚɖɚɗɑ ɚɞɜɌɒɌɗɔ ɔəɐɔɎɔɐɟɌɗɨəɧɑ 

ɌəɌɞɚɘɔɣɑɝɖɔɑ ɚɝɚɍɑəəɚɝɞɔ ɝɚɝɟɐɔɝɞɚɏɚ ɜɟɝɗɌ 

ɛɌɢɔɑəɞɌ ɞɌɖɔɑ, ɖɌɖ Ɏɧɝɚɖɚɑ ɐɑɗɑəɔɑ ɛɗɑɣɑɎɚɕ 

Ɍɜɞɑɜɔɔ əɌ ɗɟɣɑɎɟɪ ɔ ɗɚɖɞɑɎɟɪ (Ɏɧɤɑ ɗɚɖɞɑɎɚɕ 

ɫɘɖɔ, ɣɌɥɑ Ɏ Ɍɖɝɔɗɗɫɜəɚɕ ɚɍɗɌɝɞɔ), ɞɌɖ ɖɌɖ 

ɐɌəəɧɕ ɎɌɜɔɌəɞ ɝɞɜɚɑəɔɫ ɌɝɝɚɢɔɔɜɚɎɌə ɝ 

ɍɚɗɨɤɔɘ ɜɔɝɖɚɘ ɛɑɜɎɔɣəɚɕ əɑɐɚɝɞɌɞɚɣəɚɝɞɔ 

ɠɔɝɞɟɗɧ [7, 13]. 

ȻɜɚɎɚɐɔɗɔ ɔɝɝɗɑɐɚɎɌəɔɑ ɛɚɎɑɜɡəɚɝɞəɧɡ ɔ 

ɏɗɟɍɚɖɔɡ Ɏɑə ɛɜɑɐɛɗɑɣɨɫ ɔ ɛɗɑɣɌ əɌ Ɏɝɑɘ ɛɜɚ-

ɞɫɒɑəɔɔ ɐɗɫ ɔɝɖɗɪɣɑəɔɫ ɓɚə ɝɞɑəɚɓɌ ɔ ɞɜɚɘɍɚ-

ɓɌ, ɔɓɘɑɜɫɗɔ ɐɔɌɘɑɞɜɧ ɛɚɎɑɜɡəɚɝɞəɧɡ Ɏɑə ɔ 

ɏɗɟɍɔəɟ ɔɡ ɓɌɗɑɏɌəɔɫ. Ȱɗɫ ɟɗɟɣɤɑəɔɫ ɎɔɓɟɌɗɔ-

ɓɌɢɔɔ Ɏɑəɚɓəɚɏɚ ɜɟɝɗɌ əɌ ɛɗɑɣɚ əɌɖɗɌɐɧɎɌɗɔ 

ɒɏɟɞ. ȰȽ Ɏɧɛɚɗəɫɗɔ ɛɜɔ ɘɔəɔɘɌɗɨəɚɕ ɖɚɘ-

ɛɜɑɝɝɔɔ ɐɌɞɣɔɖɚɘ ɐɗɫ ɝəɔɒɑəɔɫ ɛɚɏɜɑɤəɚɝɞɔ 

ɔɓɘɑɜɑəɔɫ ɐɔɌɘɑɞɜɌ ɝɚɝɟɐɚɎ. ȱɝɗɔ ɝɚɝɞɚɫəɔɑ 

ɝɚɝɟɐɚɎ əɑɐɚɘɔəɌəɞəɚɕ ɜɟɖɔ əɑ ɛɚɓɎɚɗɫɗɚ 

ɝɠɚɜɘɔɜɚɎɌɞɨ ȻȽȰ, ɞɚ ɌəɌɗɚɏɔɣəɧɘ ɚɍɜɌɓɚɘ 

ɛɜɚɎɚɐɔɗɔ ɔɝɝɗɑɐɚɎɌəɔɑ ɝɚɝɟɐɚɎ ɐɚɘɔəɌəɞəɚɕ 

ɖɚəɑɣəɚɝɞɔ. 

          Ȼɜɔ ɔɝɝɗɑɐɚɎɌəɔɔ ȬȮɀ Ɏ Ȯ-ɜɑɒɔɘɑ, ɜɑ-

ɒɔɘɑ ɢɎɑɞɚɎɚɏɚ ɐɚɛɛɗɑɜɚɎɝɖɚɏɚ ɖɌɜɞɔɜɚɎɌəɔɫ 

ɔ ɔɘɛɟɗɨɝəɚ-ɎɚɗəɚɎɚɏɚ ɐɚɛɛɗɑɜɌ ɚɢɑəɔɎɌɗɔ 

ɛɜɔɎɚɐɫɥɟɪ Ɍɜɞɑɜɔɪ, ɓɚəɟ ɌəɌɝɞɚɘɚɓɌ Ɍɜɞɑɜɔɔ 

ɔ Ɏɑəɧ, ɚɞɎɚɐɫɥɟɪ Ɏɑəɟ əɌ Ɏɝɑɘ ɛɜɚɞɫɒɑəɔɔ, Ɍ 

ɞɌɖɒɑ Ɏɑəɧ əɌ ɛɗɑɣɑ ɔ ɛɜɑɐɛɗɑɣɨɑ, ɖɚɞɚɜɧɑ əɑ 

ɍɧɗɔ ɔɝɛɚɗɨɓɚɎɌəɧ ɛɜɔ ɠɚɜɘɔɜɚɎɌəɔɔ ȻȽȰ. 

ȺɍɝɗɑɐɚɎɌəɔɑ ȬȮȯ ɎɖɗɪɣɌɗɚ ɚɢɑəɖɟ ɛɜɚɡɚɐɔɘɚ-

ɝɞɔ ɔ ɝɚɝɞɚɫəɔɫ ɝɞɑəɚɖ ɛɜɚɞɑɓɌ, ɛɜɚɖɝɔɘɌɗɨəɚ-

ɏɚ ɔ ɐɔɝɞɌɗɨəɚɏɚ ɌəɌɝɞɚɘɚɓɚɎ ɛɜɚɞɑɓɌ ɝ Ɍɜɞɑɜɔ-

ɑɕ ɔ Ɏɑəɚɕ ɝɚɚɞɎɑɞɝɞɎɑəəɚ, ɎɧɫɎɗɑəɔɑ ɓɚə ɝɞɑ-

əɚɓɌ ɔ ɌəɑɎɜɔɓɘɌɞɔɣɑɝɖɚɕ ɞɜɌəɝɠɚɜɘɌɢɔɔ. 

ȴɓɟɣɌɗɔ ɛɌɜɌɘɑɞɜɧ ɏɑɘɚɐɔəɌɘɔɖɔ Ɏ Ɍɜɞɑɜɔɔ 

ɐɔɝɞɌɗɨəɑɑ ɚɍɗɌɝɞɔ ɝɚɟɝɞɨɫ. ȻɌɜɌɘɑɞɜɧ, ɖɚɞɚ-

ɜɧɑ ɚɢɑəɔɎɌɗɔɝɨ ɛɜɔ ɟɗɨɞɜɌɓɎɟɖɚɎɚɘ ɔɝɝɗɑɐɚ-

ɎɌəɔɔ ȻȽȰ, ɛɜɑɐɝɞɌɎɗɑəɧ Ɏ ɞɌɍɗɔɢɑ ʈ1. 

ȼɑɓɟɗɨɞɌɞɧ.  

ȿ 54 ɛɌɢɔɑəɞɚɎ ɛɜɚɎɑɗɔ ɚɍɝɗɑɐɚɎɌəɔɑ Ɍɜ-

ɞɑɜɔɕ ɔ Ɏɑə Ɏɑɜɡəɔɡ ɖɚəɑɣəɚɝɞɑɕ əɌ ɐɚɚɛɑɜɌ-

ɢɔɚəəɚɘ ɩɞɌɛɑ ɔ ɚɢɑəɖɟ ɝɚɓɜɑɎɌəɔɫ ɐɚɝɞɟɛɌ. 

ȺɛɞɔɘɌɗɨəɧɘ ɘɑɝɞɚɘ ɐɗɫ ɝɚɓɐɌəɔɫ ɐɚɝɞɟɛɌ ɫɎ-

ɗɫɑɞɝɫ ɛɜɑɐɛɗɑɣɨɑ əɑɐɚɘɔəɌəɞəɚɕ ɜɟɖɔ (ɞɌɍɗ. 

ʈ2), ɞɌɖ ɖɌɖ ɛɌɢɔɑəɞ ɘɚɒɑɞ ɚɍɝɗɟɒɔɎɌɞɨ ɝɑɍɫ 

ɝɌɘ, ɘɔəɔɘɌɗɨəɚ ɔɝɛɚɗɨɓɟɫ ɖɚəɑɣəɚɝɞɨ ɝ ɠɔ-

ɝɞɟɗɚɕ, ɔ ɝɚɡɜɌəɫɑɞɝɫ ɜɑɝɟɜɝ ɝɚɝɟɐɚɎ ɐɗɫ ɠɚɜ-

ɘɔɜɚɎɌəɔɫ əɚɎɚɏɚ ȻȽȰ əɌ ɛɗɑɣɑ Ɏ ɝɗɟɣɌɑ ɐɔɝ-

ɠɟəɖɢɔɔ ɛɑɜɎɚɏɚ [7]. Ȼɚɩɞɚɘɟ ɟɗɨɞɜɌɓɎɟɖɚɎɚɑ 

ȾɌɍɗɔɢɌ ʈ1.    ȿɗɨɞɜɌɓɎɟɖɚɎɌɫ ɚɢɑəɖɌ ɛɌɜɌɘɑɞɜɚɎ ȻȽȰ ɐɗɫ ɏɑɘɚɐɔɌɗɔɓɌ. 

ʉʦʩʫʜ ʀʟʤʝʨʷʝʤʳʝ ʧʘʨʘʤʝʪʨʳ 

ʇʨʠʚʦʜʷʱʘʷ ʘʨʪʝʨʠʷ ɼʠʘʤʝʪʨ, ʦʙʲʝʤʥʘʷ ʩʢʦʨʦʩʪʴ ʢʨʦʚʦʪʦʢʘ 

ɿʦʥʘ ʘʥʘʩʪʦʤʦʟʘ (ʘʨʪʝʨʠʠ ʠ ʚʝʥʳ; ʧʨʦʪʝʟʘ ʠ ʘʨʪʝʨʠʠ; 

ʧʨʦʪʝʟʘ ʠ ʚʝʥʳ) 

ɼʠʘʤʝʪʨ, ʧʠʢʦʚʘʷ ʩʠʩʪʦʣʠʯʝʩʢʘʷ ʠ ʩʨʝʜʥʷʷ ʩʢʦʨʦʩʪʠ 

ʢʨʦʚʦʪʦʢʘ 

ʆʪʚʦʜʷʱʘʷ ʚʝʥʘ ɼʠʘʤʝʪʨ, ʛʣʫʙʠʥʘ ʟʘʣʝʛʘʥʠʷ, ʦʙʲʝʤʥʘʷ ʩʢʦʨʦʩʪʴ 

ʢʨʦʚʦʪʦʢʘ 

ʇʨʦʪʝʟ ɼʠʘʤʝʪʨ ʧʦ ʚʥʫʪʨʝʥʥʝʤʫ ʠ ʚʥʝʰʥʝʤʫ ʢʦʥʪʫʨʫ,  

ʦʙʲʝʤʥʘʷ ʩʢʦʨʦʩʪʴ ʢʨʦʚʦʪʦʢʘ 

ʆʩʥʦʚʥʘʷ ʠ ʛʦʣʦʚʥʘʷ ʚʝʥʳ ʥʘ ʧʣʝʯʝ, ʥʝ 

ʟʘʜʝʡʩʪʚʦʚʘʥʥʳʝ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʇʉɼ 

ɼʠʘʤʝʪʨ 

ɸʨʪʝʨʠʷ ʜʠʩʪʘʣʴʥʝʝ ʟʦʥʳ ʩʦʫʩʪʴʷ  ɼʠʘʤʝʪʨ, ʥʘʧʨʘʚʣʝʥʠʝ ʢʨʦʚʦʪʦʢʘ, ʦʙʲʝʤʥʘʷ ʩʢʦʨʦʩʪʴ  

ʢʨʦʚʦʪʦʢʘ 
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ɔɝɝɗɑɐɚɎɌəɔɑ ɝɗɑɐɟɑɞ əɌɣɔəɌɞɨ ɝ ɚɢɑəɖɔ ɝɚɝɟ-

ɐɚɎ əɌ əɑɐɚɘɔəɌəɞəɚɕ ɜɟɖɑ.  

Ȱɗɫ ɠɚɜɘɔɜɚɎɌəɔɫ ɠɔɝɞɟɗɧ ɝɣɔɞɌɗɔ ɛɜɔ-

ɏɚɐəɚɕ  Ɏɑəɟ  ɐɔɌɘɑɞɜɚɘ ɍɚɗɑɑ 2,3 ɘɘ əɌ ɟɜɚɎəɑ  

əɔɒəɑɕ ɞɜɑɞɔ ɛɜɑɐɛɗɑɣɨɫ ɔ 2,5 ɘɘ əɌ ɟɜɚɎəɑ 

Ɏɑɜɡəɑɕ ɔ ɝɜɑɐəɑɕ ɞɜɑɞɔ ɛɜɑɐɛɗɑɣɨɫ, Ɍ ɐɗɫ ɝɚ-

ɓɐɌəɔɫ ȬȮȯ ð əɑ ɘɑəɑɑ 4 ɘɘ ɛɜɔ ɏɗɟɍɔəɑ ɓɌɗɑɏɌ-

əɔɫ əɑ ɍɚɗɑɑ 5ð6 ɘɘ. ȿ 5 ɛɌɢɔɑəɞɚɎ (9,3%) ɝɚɝɟ-

ɐɧ ɛɜɑɐɛɗɑɣɨɫ əɑɐɚɘɔəɌəɞəɚɕ ɜɟɖɔ ɍɧɗɔ əɑ 

ɛɜɔɏɚɐəɧ ɖ ɠɚɜɘɔɜɚɎɌəɔɪ ɐɚɝɞɟɛɌ, ɣɞɚ ɛɜɔɎɑ-

ɗɚ ɖ əɑɚɍɡɚɐɔɘɚɝɞɔ ɠɚɜɘɔɜɚɎɌəɔɫ ɠɔɝɞɟɗɧ əɌ 

ɛɜɑɐɛɗɑɣɨɑ ɐɚɘɔəɌəɞəɚɕ ɜɟɖɔ. ȿ 7 ɚɍɝɗɑɐɚɎɌə-

əɧɡ (13,0%) ɍɧɗɌ ɝɠɚɜɘɔɜɚɎɌəɌ ɛɜɚɖɝɔɘɌɗɨəɌɫ 

(ɛɗɑɣɑɎɌɫ) ɠɔɝɞɟɗɌ Ɏ ɝɎɫɓɔ ɝ ɐɔɌɘɑɞɜɚɘ ɝɚɝɟɐɚɎ 

əɌ ɛɜɑɐɛɗɑɣɨɫɡ, ɛɜɔ ɖɚɞɚɜɚɘ əɑɎɚɓɘɚɒəɚ Ɍɐɑɖ-

ɎɌɞəɚɑ ɝɚɓɜɑɎɌəɔɑ ɔ ɠɟəɖɢɔɚəɔɜɚɎɌəɔɑ ȬȮɀ. ȿ 

3 ɛɌɢɔɑəɞɚɎ (5,6%) ȬȮɀ ɘɑɒɐɟ ɏɚɗɚɎəɚɕ Ɏɑəɚɕ 

ɔ ɗɟɣɑɎɚɕ Ɍɜɞɑɜɔɑɕ əɌ ɛɜɑɐɛɗɑɣɨɑ, ɛɜɔɏɚɐəɧɘɔ 

ɐɗɫ ɝɚɓɐɌəɔɫ ȻȽȰ, əɑ ɐɚɝɞɔɏɗɌ ɟɝɛɑɤəɚɏɚ ɝɚ-

ɓɜɑɎɌəɔɫ Ɏ ɜɑɓɟɗɨɞɌɞɑ əɑɍɚɗɨɤɚɏɚ ɐɔɌɘɑɞɜɌ 

ɌəɌɝɞɚɘɚɓɌ ɔ ɚɝɚɍɑəəɚɝɞɑɕ ɢɑəɞɜɌɗɨəɚɕ ɏɑɘɚ-

ɐɔəɌɘɔɖɔ. 

Ȱɗɫ ɛɜɚɏəɚɓɔɜɚɎɌəɔɫ ɩɠɠɑɖɞɔɎəɚɝɞɔ ɝɚ-

ɓɜɑɎɌəɔɫ ɍɟɐɟɥɑɕ ȬȮɀ Ɏɧɛɚɗəɫɗɔ ɞɑɝɞ ɝɒɔɘɌ-

əɔɫ-ɜɌɓɒɔɘɌəɔɫ ɖɔɝɞɔ Ɏ ɞɑɣɑəɔɑ 2 ɘɔəɟɞ. Ȯ 

əɚɜɘɑ ɎɝɗɑɐɝɞɎɔɑ ɝəɔɒɑəɔɫ ɞɚəɟɝɌ ɜɑɓɔɝɞɔɎ-

əɧɡ ɝɚɝɟɐɚɎ Ɏ ɚɞɎɑɞ əɌ ɠɔɓɔɣɑɝɖɟɪ əɌɏɜɟɓɖɟ 

ɞɜɑɡɠɌɓəɧɕ ɝɛɑɖɞɜ ɖɜɚɎɚɞɚɖɌ Ɏ Ɍɜɞɑɜɔɔ ɝɞɌəɚ-

Ɏɔɞɝɫ ɐɎɟɡ- ɔɗɔ ɘɚəɚɠɌɓəɧɘ (ɜɔɝ. 1). ȱɝɗɔ Ɏ 

ɖɚəɢɑ ɞɑɝɞɌ ɔəɐɑɖɝ ɜɑɓɔɝɞɑəɞəɚɝɞɔ Ɏ Ɍɜɞɑɜɔɔ 

ɛɜɑɎɧɤɌɑɞ 0,7, Ɏɑɜɚɫɞəɚɝɞɨ ɜɌɓɎɔɞɔɫ ɛɑɜɎɔɣ-

əɚɕ əɑɐɚɝɞɌɞɚɣəɚɝɞɔ ɠɔɝɞɟɗɧ ɐɚɝɞɔɏɌɑɞ 95% 

[13]. Ȯ əɌɤɑɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɓəɌɣɑəɔɑ ɔəɐɑɖɝɌ 

ɜɑɓɔɝɞɑəɞəɚɝɞɔ ɛɚɝɗɑ ɛɜɚɎɑɐɑəɔɫ ɞɑɝɞɌ ɟ ɍɚɗɨ-

ɤɔəɝɞɎɌ ɚɍɝɗɑɐɚɎɌəəɧɡ Ɏ ɝɜɑɐəɑɘ ɝɚɝɞɌɎɔɗɚ 

0,63Ñ0,12. ȿ 3 ɛɌɢɔɑəɞɚɎ (5,6%), ɝɞɜɌɐɌɪɥɔɡ 

ɝɌɡɌɜəɧɘ ɐɔɌɍɑɞɚɘ 2 ɞɔɛɌ, ɔəɐɑɖɝ ɜɑɓɔɝɞɑəɞ-

əɚɝɞɔ Ɏ ɗɟɣɑɎɚɕ Ɍɜɞɑɜɔɔ ɍɧɗ Ɏɧɤɑ 0,7, ɣɞɚ 

ɝɎɔɐɑɞɑɗɨɝɞɎɚɎɌɗɚ ɚ ɞɚɘ, ɣɞɚ Ɍɜɞɑɜɔɫ əɑ ɛɜɔ-

ɏɚɐəɌ ɐɗɫ ɠɚɜɘɔɜɚɎɌəɔɫ ɝɚɟɝɞɨɫ. 

Ȯ əɚɜɘɑ ɝɞɑəɖɔ Ɏɑəɧ ɞɚəɖɔɑ, ɛɜɚɝɎɑɞ 

Ɍəɩɡɚɏɑəəɧɕ, ɎɑəɌ ɛɚɗəɚɝɞɨɪ ɝɒɔɘɌɑɞɝɫ ɛɜɔ 

ɖɚɘɛɜɑɝɝɔɔ ɐɌɞɣɔɖɚɘ, ɖɜɚɎɚɞɚɖ ɝɔəɡɜɚəɔɓɔɜɚ-

ɎɌə ɝ ɐɧɡɌəɔɑɘ [6, 15]. Ȼɜɔ ɐɚɚɛɑɜɌɢɔɚəəɚɕ 

ɚɢɑəɖɑ ɞɚɛɚɏɜɌɠɔɔ ɝɚɝɟɐɔɝɞɚɏɚ ɜɟɝɗɌ əɑɚɍɡɚ-

ɐɔɘɚ ɟɐɑɗɫɞɨ ɎəɔɘɌəɔɑ ɚɍəɌɜɟɒɑəɔɪ ɖɜɟɛəɧɡ 

ɛɜɔɞɚɖɚɎ Ɏɑəɧ ɝ ɢɑɗɨɪ ɔɡ ɝɎɚɑɎɜɑɘɑəəɚɕ ɛɑɜɑ-

Ɏɫɓɖɔ, ɞɌɖ ɖɌɖ ɚəɔ ɘɚɏɟɞ ɚɞɎɚɐɔɞɨ ɓəɌɣɔɞɑɗɨ-

əɟɪ ɣɌɝɞɨ ɖɜɚɎɔ ɔ ɛɜɑɛɫɞɝɞɎɚɎɌɞɨ ɝɚɓɜɑɎɌəɔɪ 

ȬȮɀ [7, 8]. ȱɝɗɔ ɏɚɗɚɎəɌɫ ɎɑəɌ əɑ ɝɚɚɞɎɑɞɝɞɎɚ-

ɎɌɗɌ ɎɧɤɑɟɖɌɓɌəəɧɘ ɖɜɔɞɑɜɔɫɘ, ɛɑɜɑɡɚɐɔɗɔ ɖ 

ɔɝɝɗɑɐɚɎɌəɔɪ ɘɑɐɔɌɗɨəɚɕ ɛɚɐɖɚɒəɚɕ (ɚɝəɚɎ-

əɚɕ) Ɏɑəɧ. Ȯ ɝɗɟɣɌɑ əɑɚɍɡɚɐɔɘɚɝɞɔ ɠɚɜɘɔɜɚɎɌ-

əɔɫ ɛɑɞɗɑɎɚɏɚ ȬȮȯ əɌ ɛɗɑɣɑ ɚɢɑəɔɎɌɗɔ ɛɚɐɘɧ-

ɤɑɣəɧɑ Ɍɜɞɑɜɔɪ ɔ Ɏɑəɟ. 

ȶɜɚɘɑ ɚɢɑəɖɔ Ɏɑə ɛɗɑɣɌ ɔ ɛɜɑɐɛɗɑɣɨɫ 

ɛɜɚɎɚɐɔɗɔ ɔɝɝɗɑɐɚɎɌəɔɑ ɛɚɐɖɗɪɣɔɣəɚɕ ɔ Ɏəɟɞ-

ɜɑəəɑɕ ɫɜɑɘəɚɕ Ɏɑə ɐɗɫ ɔɝɖɗɪɣɑəɔɫ ɝɞɑəɚɓɌ ɔ 

ɞɜɚɘɍɚɓɌ, ɖɚɞɚɜɧɑ ɘɚɏɟɞ ɎɝɞɜɑɣɌɞɨɝɫ Ɏɝɗɑɐ-

ɝɞɎɔɑ ɛɜɑɐɤɑɝɞɎɟɪɥɑɕ ɖɌɞɑɞɑɜɔɓɌɢɔɔ Ɏɑə [3, 

19]. Ⱥɐəɔɘ ɔɓ ɛɜɔɓəɌɖɚɎ ɛɑɜɑəɑɝɑəəɚɏɚ ɞɜɚɘ-

ɍɚɓɌ Ɏɑə ɫɎɗɫɑɞɝɫ ɘɚəɚɠɌɓəɧɕ ɝɛɑɖɞɜ ɖɜɚɎɚɞɚ-

ɖɌ, əɑ ɝɔəɡɜɚəɔɓɔɜɚɎɌəəɧɕ ɝ ɝɑɜɐɑɣəɧɘ ɢɔɖ-

ɗɚɘ ɔ ɐɧɡɌəɔɑɘ [7, 16]. ȽɎɚɑɎɜɑɘɑəəɌɫ ɐɔɌɏəɚ-

ɝɞɔɖɌ ɛɜɚɖɝɔɘɌɗɨəɧɡ ɝɞɑəɚɓɚɎ Ɏɑə əɌ ɐɚɚɛɑɜɌ-

ɢɔɚəəɚɘ ɩɞɌɛɑ ɔɘɑɑɞ ɚɝɚɍɚɑ ɓəɌɣɑəɔɑ ɐɗɫ ɝəɔ-

ɒɑəɔɫ ɜɔɝɖɌ ɐɔɝɠɟəɖɢɔɔ ɝɚɝɟɐɔɝɞɚɏɚ ɐɚɝɞɟɛɌ. 

Ȼɜɔ ȰȽ ɝɠɚɜɘɔɜɚɎɌəəɚɏɚ ɐɚɝɞɟɛɌ ɚɢɑəɔ-

ɎɌɗɔ ɝɚɓɜɑɎɌəɔɑ ɠɔɝɞɟɗɧ ɔ ɎɧɫɎɗɫɗɔ ɚɝɗɚɒəɑ-

əɔɕ ɑɬ ɠɟəɖɢɔɚəɔɜɚɎɌəɔɫ. ȴɝɝɗɑɐɚɎɌəɔɑ ɛɜɚ-

Ɏɚɐɔɗɔ ɣɑɜɑɓ 1, 3, 6 ɔ 12 ɘɑɝɫɢɑɎ ɛɚɝɗɑ ɚɛɑɜɌ-

ɢɔɔ. Ȱɗɫ ɟɘɑəɨɤɑəɔɫ ɛɚɏɜɑɤəɚɝɞɔ ɔɓɘɑɜɑəɔɫ 

ɚɍɦɑɘəɟɪ ɝɖɚɜɚɝɞɨ ɖɜɚɎɚɞɚɖɌ (ȺȽȶ) ɚɛɜɑɐɑɗɫɗɔ 

ɞɜɔɒɐɧ Ɏ ɓɚəɌɡ ɝ ɗɌɘɔəɌɜəɧɘ ɖɜɚɎɚɞɚɖɚɘ ɝ 

ɛɚɝɗɑɐɟɪɥɔɘ ɜɌɝɣɑɞɚɘ ɝɜɑɐəɑɏɚ Ɍɜɔɠɘɑɞɔɣɑ-

ɝɖɚɏɚ ɓəɌɣɑəɔɫ. ȹɑ ɝɗɑɐɟɑɞ ɚɛɜɑɐɑɗɫɞɨ ȺȽȶ Ɏ 

ȾɌɍɗɔɢɌ ʈ2.    Ⱥɣɑɜɑɐəɚɝɞɨ ɎɧɍɚɜɌ ȻȽȰ ɐɗɫ ɏɑɘɚɐɔɌɗɔɓɌ.  

ʆʯʝʨʝʜʥʦʩ

ʪ ɹ

ɺʠʜ ʇʉɼ 

1 ʈʘʜʠʦʮʝʬʘʣʠʯʝʩʢʘʷ ʬʠʩʪʫʣʘ ʥʘ ʥʝʜʦʤʠʥʘʥʪʥʦʡ ʨʫʢʝ 

2 ʈʘʜʠʦʮʝʬʘʣʠʯʝʩʢʘʷ ʬʠʩʪʫʣʘ ʥʘ ʜʦʤʠʥʘʥʪʥʦʡ ʨʫʢʝ 

3 ɹʨʘʭʠʦʮʝʬʘʣʠʯʝʩʢʘʷ ʬʠʩʪʫʣʘ ʥʘ ʥʝʜʦʤʠʥʘʥʪʥʦʡ ʠʣʠ ʜʦʤʠʥʘʥʪʥʦʡ ʨʫʢʝ 

4 ʌʠʩʪʫʣʘ ʩ ʪʨʘʥʩʧʦʟʠʮʠʝʡ ʦʩʥʦʚʥʦʡ ʚʝʥʳ ʥʘ ʧʣʝʯʝ ʥʝʜʦʤʠʥʘʥʪʥʦʡ ʠʣʠ 

ʜʦʤʠʥʘʥʪʥʦʡ ʨʫʢʠ 

5 ʇʝʪʣʝʚʦʡ ʧʨʦʪʝʟ ʥʘ ʧʨʝʜʧʣʝʯʴʝ ʥʝʜʦʤʠʥʘʥʪʥʦʡ ʨʫʢʠ 

6 ʇʝʪʣʝʚʦʡ ʧʨʦʪʝʟ ʥʘ ʧʨʝʜʧʣʝʯʴʝ ʜʦʤʠʥʘʥʪʥʦʡ ʨʫʢʠ 

7 ʇʨʷʤʦʡ ʧʨʦʪʝʟ ʥʘ ʧʨʝʜʧʣʝʯʴʝ ʥʝʜʦʤʠʥʘʥʪʥʦʡ ʠʣʠ ʜʦʤʠʥʘʥʪʥʦʡ ʨʫʢʠ 

8 ʇʝʪʣʝʚʦʡ ʧʨʦʪʝʟ ʥʘ ʧʣʝʯʝ ʥʝʜʦʤʠʥʘʥʪʥʦʡ ʠʣʠ ʜʦʤʠʥʘʥʪʥʦʡ ʨʫʢʠ 

9 ʇʨʦʪʝʟ ʥʘ ʙʝʜʨʝ 
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ɓɚəɌɡ ɐɔɗɌɞɌɢɔɔ Ɏɑəɧ, ɔɓɎɔɞɧɡ ɟɣɌɝɞɖɌɡ, Ɍ 

ɞɌɖɒɑ əɌ ɜɌɝɝɞɚɫəɔɔ ɘɑəɑɑ 2 ɝɘ ɚɞ ɌəɌɝɞɚɘɚɓɌ, 

ɞɌɖ ɖɌɖ ɎɝɗɑɐɝɞɎɔɑ ɞɟɜɍɟɗɑəɞəɚɏɚ ɖɜɚɎɚɞɚɖɌ 

ɚɞɘɑɣɌɪɞɝɫ ɝɟɥɑɝɞɎɑəəɧɑ ɛɚɏɜɑɤəɚɝɞɔ ɔɓɘɑ-

ɜɑəɔɫ. Ȯ ɝɜɑɐəɑɘ ȺȽȶ Ɏ ɠɔɝɞɟɗɑ ɣɑɜɑɓ 1 ɘɑɝɫɢ 

ɛɚɝɗɑ ɚɛɑɜɌɢɔɔ ɝɚɝɞɌɎɔɗɌ 304Ñ51,3 ɘɗ/ɘɔə, 

ɣɑɜɑɓ 3 ɘɑɝɫɢɌ ð 487Ñ74,2 ɘɗ/ɘɔə, ɣɑɜɑɓ 6 ɘɑ-

ɝɫɢɑɎ ð 622Ñ102,8 ɘɗ/ɘɔə. ȻɜɚɎɑɐɑəəɚɑ əɌɘɔ 

ɔɝɝɗɑɐɚɎɌəɔɑ ɛɚɖɌɓɌɗɚ, ɣɞɚ ɚɛɞɔɘɌɗɨəɧɘ ɫɎɗɫ-

ɑɞɝɫ ɓəɌɣɑəɔɑ ȺȽȶ 600ð1500 ɘɗ/ɘɔə Ɏ əɌɞɔɎ-

əɚɕ ɠɔɝɞɟɗɑ ɔ 800ð1700 ɘɗ/ɘɔə Ɏ ɛɜɚɞɑɓɑ. 

ȭɚɗɨɤɟɪ ɜɚɗɨ Ɏ ɝɚɓɜɑɎɌəɔɔ ȬȮɀ  ɔ  ɟɎɑɗɔɣɑəɔɔ  

ȺȽȶ ɔɏɜɌɑɞ ɜɌɓɘɑɜ ɝɚɟɝɞɨɫ. ȰɔɌɘɑɞɜ ɌəɌɝɞɚɘɚ-

ɓɌ ɠɔɝɞɟɗ, ɖɚɞɚɜɧɑ əɑ ɐɚɝɞɔɏɗɔ ɟɝɛɑɤəɚɏɚ ɝɚ-

ɓɜɑɎɌəɔɫ (5,6%, 3 ɛɌɢɔɑəɞɌ), Ɏ ɝɜɑɐəɑɘ ɝɚɝɞɌ-

Ɏɔɗ 2,2Ñ0,3 ɘɘ.  

Ȱɗɫ ɚɍɑɝɛɑɣɑəɔɫ əɑɚɍɡɚɐɔɘɚɏɚ ɖɜɚɎɚɞɚɖɌ 

ɛɜɔəɚɝɫɥɌɫ Ɍɜɞɑɜɔɫ ɟɐɗɔəɫɑɞɝɫ ɔ ɜɌɝɤɔɜɫɑɞ-

ɝɫ, ɣɞɚ əɌ ɛɚɓɐəɔɡ ɝɞɌɐɔɫɡ ɝɚɛɜɚɎɚɒɐɌɑɞɝɫ ɑɬ 

ɌəɑɎɜɔɓɘɌɞɔɣɑɝɖɚɕ ɞɜɌəɝɠɚɜɘɌɢɔɑɕ Ɏɝɗɑɐ-

ɝɞɎɔɑ Ɍɞɜɚɠɔɔ ɏɗɌɐɖɚɘɧɤɑɣəɧɡ ɖɗɑɞɚɖ ɘɑɐɔɔ 

[10].  

ȰɔɌɘɑɞɜ ɚɞɎɚɐɫɥɑɕ Ɏɑəɧ ɞɌɖɒɑ ɛɚɝɞɑ-

ɛɑəəɚ ɟɎɑɗɔɣɔɎɌɑɞɝɫ. ȬȮɀ ɝɣɔɞɌɗɔ ɛɜɔɏɚɐəɚɕ 

ɐɗɫ ɛɜɚɎɑɐɑəɔɫ ɌɐɑɖɎɌɞəɚɏɚ ɏɑɘɚɐɔɌɗɔɓɌ ɛɜɔ 

ɐɔɌɘɑɞɜɑ Ɏɑəɧ əɑ ɘɑəɑɑ 5 ɘɘ, ɏɗɟɍɔəɑ ɑɑ ɓɌɗɑ-

ɏɌəɔɫ əɑ ɍɚɗɑɑ 5ð6 ɘɘ ɔ ȺȽȶ Ɏɧɤɑ 350-400 

ɘɗ/ɘɔə. 

ȰɔɌɘɑɞɜ ɌəɌɝɞɚɘɚɓɌ ɚɖɌɓɧɎɌɑɞ Ɏɗɔɫəɔɑ 

əɌ ɖɜɚɎɚɞɚɖ Ɏ Ɍɜɞɑɜɔɔ ɐɔɝɞɌɗɨəɑɑ ɝɚɟɝɞɨɫ. Ȼɜɔ 

 

ȼɔɝ. 1 Ɍ (Fig. 1 Ɍ) 

 

ȼɔɝ. 1 ɍ (Fig. 1 b) 

ȼɔɝ. 1.     ȿȳȴ, ɛɜɚɐɚɗɨəɚɑ ɝɖɌəɔɜɚɎɌəɔɑ. 

ɉɡɚɏɜɌɘɘɧ ɗɟɣɑɎɚɕ Ɍɜɞɑɜɔɔ Ɏ ɜɑɒɔɘɑ ɔɘɛɟɗɨɝəɚ-ɎɚɗəɚɎɚɏɚ ɐɚɛɛɗɑɜɌ. Ɍ ð ȶɜɚɎɚɞɚɖ Ɏ ɗɟɣɑɎɚɕ Ɍɜɞɑɜɔɔ Ɏ ɛɚ-

ɖɚɑ, ɍ ð ɛɚɝɗɑ ɠɔɓɔɣɑɝɖɚɕ əɌɏɜɟɓɖɔ. 

Fig. 1.  Ultrasound, longitudinal scanning.  

Sonogram of the radial artery in pulse wave Doppler mode. Blood flow in the radial artery at rest (a) and af ter exe r-

cise (b).  

 

ȼɔɝ. 2 Ɍ (Fig. 2 Ɍ) 

 

ȼɔɝ. 2 ɍ (Fig. 2 b) 

ȼɔɝ. 2.     ȿȳȴ, ɛɜɚɐɚɗɨəɚɑ ɝɖɌəɔɜɚɎɌəɔɑ. 

ɉɡɚɏɜɌɘɘɧ ɛɜɔɎɚɐɫɥɑɕ Ɍɜɞɑɜɔɔ Ɏ ɜɑɒɔɘɑ ɢɎɑɞɚɎɚɏɚ ɐɚɛɛɗɑɜɚɎɝɖɚɏɚ ɖɌɜɞɔɜɚɎɌəɔɫ. Ɍ, ɍ ð ȿɐɗɔəɑəɔɑ Ɍɜɞɑ-

ɜɔɔ ɝ ɠɚɜɘɔɜɚɎɌəɔɑɘ ɛɑɞɗɑɚɍɜɌɓəɚɕ ɔɓɎɔɞɚɝɞɔ. 

Fig. 2.  Ultrasound, longitudinal scanning.  

Sonogram of the inflow artery in color Doppler imaging mode. Elongation of the artery with the coiling tortuosity 

formation (a, b).  
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əɑɍɚɗɨɤɚɘ ɜɌɓɘɑɜɑ ɌəɌɝɞɚɘɚɓɌ ɖɜɚɎɚɞɚɖ Ɏ Ɍɜ-

ɞɑɜɔɔ ɐɔɝɞɌɗɨəɑɑ ɌəɌɝɞɚɘɚɓɌ ɌəɞɑɏɜɌɐəɧɕ, ɛɚ 

ɘɑɜɑ ɟɎɑɗɔɣɑəɔɫ ɜɌɓɘɑɜɌ ɝɚɟɝɞɨɫ ɖɜɚɎɚɞɚɖ ɝɞɌ-

əɚɎɔɞɝɫ ɐɎɟəɌɛɜɌɎɗɑəəɧɘ (ɌəɞɑɏɜɌɐəɧɘ Ɏ ɝɔ-

ɝɞɚɗɟ ɔ ɜɑɞɜɚɏɜɌɐəɧɘ Ɏ ɐɔɌɝɞɚɗɟ). Ȼɜɔ ɍɚɗɨɤɚɘ 

ɜɌɓɘɑɜɑ ɝɚɟɝɞɨɫ ɞɚɖ ɖɜɚɎɔ ɛɚɗəɚɝɞɨɪ ɘɑəɫɑɞ 

əɌɛɜɌɎɗɑəɔɑ əɌ ɜɑɞɜɚɏɜɌɐəɚɑ. Ȯ ɝɗɟɣɌɑ ɜɑɞɜɚ-

ɏɜɌɐəɚɏɚ ɖɜɚɎɚɞɚɖɌ Ɏ ɗɟɣɑɎɚɕ Ɍɜɞɑɜɔɔ ɐɔɝɞɌɗɨ-

əɑɑ ɌəɌɝɞɚɘɚɓɌ ɖɜɚɎɚɞɚɖ ɚɝɟɥɑɝɞɎɗɫɑɞɝɫ ɛɚ 

ɗɚɖɞɑɎɚɕ Ɍɜɞɑɜɔɔ ɣɑɜɑɓ ɌɜɞɑɜɔɌɗɨəɟɪ ɗɌɐɚə-

əɟɪ ɐɟɏɟ Ɏ ɠɔɝɞɟɗɨəɟɪ Ɏɑəɟ. Ⱥɍɦɑɘ ɖɜɚɎɔ, ɛɚ-

ɝɞɟɛɌɪɥɑɕ Ɏ ȬȮɀ ɔɓ ɐɔɝɞɌɗɨəɚɕ ɣɌɝɞɔ ɗɟɣɑɎɚɕ  

Ɍɜɞɑɜɔɔ, ɘɚɒɑɞ ɐɚɝɞɔɏɌɞɨ 20ð30%. Ȼɜɔ ɩɞɚɘ Ɏ 

əɚɜɘɑ ɛɜɚɔɝɡɚɐɔɞ ɟɎɑɗɔɣɑəɔɑ ɝɖɚɜɚɝɞɔ ɖɜɚɎɚ-

ɞɚɖɌ Ɏ ɗɚɖɞɑɎɚɕ, ɛɑɜɑɐəɑɕ ɘɑɒɖɚɝɞəɚɕ Ɍɜɞɑɜɔ-

ɫɡ ɔ ɖɚɗɗɌɞɑɜɌɗɨəɧɡ ɎɑɞɎɫɡ əɌ ɛɜɑɐɛɗɑɣɨɑ ɐɗɫ 

ɖɚɘɛɑəɝɌɢɔɔ ɐɑɠɔɢɔɞɌ ɖɜɚɎɚɝəɌɍɒɑəɔɫ ɖɔɝɞɔ 

[2, 9, 10]. ȿ 92  ɛɌɢɔɑəɞɚɎ (63,0%) ɝ ȻȽȰ ɎɧɫɎɔ-

ɗɔ ɜɑɞɜɚɏɜɌɐəɧɕ ɖɜɚɎɚɞɚɖ Ɏ Ɍɜɞɑɜɔɔ ɐɔɝɞɌɗɨ-

əɑɑ ɌəɌɝɞɚɘɚɓɌ, ɟ 24 (16,4%) ð ɐɎɟəɌɛɜɌɎɗɑə-

əɧɕ ɖɜɚɎɚɞɚɖ (ɜɔɝ. 3). ȻɚɖɌɓɌɞɑɗɨ ȺȽȶ ɜɑɞɜɚ-

ɏɜɌɐəɚɏɚ ɛɚɞɚɖɌ ɓəɌɣɔɞɑɗɨəɚ ɚɞɗɔɣɌɗɝɫ (ɚɞ 12 

ɘɗ/ɘɔə ɐɚ 650 ɘɗ/ɘɔə) ɔ Ɏ ɝɜɑɐəɑɘ ɝɚɝɞɌɎɔɗ 

148,7Ñ94,3 ɘɗ/ɘɔə, ɛɚɩɞɚɘɟ ɔɝɞɚɣəɔɖɌɘɔ ɖɜɚ-

ɎɚɝəɌɍɒɑəɔɫ ɖɔɝɞɔ ɫɎɗɫɗɔɝɨ ɗɚɖɞɑɎɌɫ, ɛɑɜɑɐ-

əɫɫ ɘɑɒɖɚɝɞəɌɫ Ɍɜɞɑɜɔɔ ɔ ɖɚɗɗɌɞɑɜɌɗɨəɧɑ Ɏɑɞ-

Ɏɔ. 

Ⱥɝɗɚɒəɑəɔɫ ɍɧɗɔ ɎɧɫɎɗɑəɧ ɟ 64  ɛɌɢɔɑə-

ɞɚɎ (43,8%). ȹɌɔɍɚɗɑɑ ɣɌɝɞɚ ɎɝɞɜɑɣɌɗɝɫ ɜɟɍɢɚ-

Ɏɧɕ ɝɞɑəɚɓ ɚɞɎɚɐɫɥɑɕ Ɏɑəɧ (17,1%, 25 ɣɑɗɚ-

Ɏɑɖ). Ƚɞɑəɚɓɧ ɓɚəɧ ɌəɌɝɞɚɘɚɓɌ ɔ ɛɜɔɎɚɐɫɥɑɕ 

Ɍɜɞɑɜɔɔ ɍɧɗɔ ɐɔɌɏəɚɝɞɔɜɚɎɌəɧ ɟ 2  ɚɍɝɗɑɐɚ-

ɎɌəəɧɡ (1,4%) Ɏ ɖɌɒɐɚɘ ɝɗɟɣɌɑ. ȳɚəɟ ɝɞɑəɚɓɌ 

ɎɧɫɎɗɫɗɔ Ɏ B-ɜɑɒɔɘɑ ɖɌɖ ɟɣɌɝɞɚɖ ɝɟɒɑəɔɫ 

ɛɜɚɝɎɑɞɌ Ɍɜɞɑɜɔɔ ɍɚɗɑɑ ɣɑɘ əɌ 50%, ɐɔɌɘɑɞɜ 

ɝɎɚɍɚɐəɚɏɚ ɛɜɚɝɎɑɞɌ Ɏ ɚɍɗɌɝɞɔ ɏɑɘɚɐɔəɌɘɔɣɑ-

ɝɖɔ ɓəɌɣɔɘɚɏɚ ɝɞɑəɚɓɌ (70ð90%) Ɏ ɝɜɑɐəɑɘ ɝɚ-

ɝɞɌɎɔɗ 1,5Ñ0,4 ɘɘ. Ⱥɛɜɑɐɑɗɫɗɔ ɛɚɖɌɓɌɞɑɗɔ ɖɜɚ-

ɎɚɞɚɖɌ Ɏ ɘɑɝɞɑ ɝɞɑəɚɓɌ, Ɏ ɛɜɑɝɞɑəɚɞɔɣɑɝɖɚɘ ɔ 

ɛɚɝɞɝɞɑəɚɞɔɣɑɝɖɚɘ ɚɞɐɑɗɌɡ, ɜɌɝɝɣɔɞɧɎɌɗɔ ɚɞ-

əɚɤɑəɔɑ ɛɔɖɚɎɧɡ ɝɔɝɞɚɗɔɣɑɝɖɔɡ ɝɖɚɜɚɝɞɑɕ Ɏ 

ɚɍɗɌɝɞɔ ɝɞɑəɚɓɌ ɔ Ɏ ɛɜɚɖɝɔɘɌɗɨəɚɘ, ɐɔɝɞɌɗɨəɚɘ 

ɟɣɌɝɞɖɌɡ ɝɚɚɞɎɑɞɝɞɎɑəəɚ. ȻɔɖɚɎɌɫ ɝɔɝɞɚɗɔɣɑ-

ɝɖɌɫ ɝɖɚɜɚɝɞɨ Ɏ ɓɚəɑ ɏɑɘɚɐɔəɌɘɔɣɑɝɖɔ ɓəɌɣɔ-

ɘɚɏɚ ɝɞɑəɚɓɌ ɚɞɎɚɐɫɥɑɕ Ɏɑəɧ ɝɚɝɞɌɎɔɗɌ Ɏ ɝɜɑɐ-

əɑɘ 451,6Ñ53,5 ɝɘ/ɝ, Ɏ ɛɜɚɖɝɔɘɌɗɨəɚɘ ɚɞɐɑɗɑ ð 

109Ñ32,4 ɝɘ/ɝɑɖ. Ȯ ɛɜɔɎɚɐɫɥɑɕ Ɍɜɞɑɜɔɔ ɔ ɐɔ-

ɝɞɌɗɨəɑɑ ɓɚəɧ ɝɞɑəɚɓɌ ɚɞɘɑɣɌɗɔ ɝəɔɒɑəɔɑ ȺȽȶ 

ɐɚ 150ð350 ɘɗ/ɘɔə (ɜɔɝ. 4). Ȱɗɫ ɝɞɑəɚɓɌ ɌəɌ-

ɝɞɚɘɚɓɌ ɚɞəɚɤɑəɔɑ ɛɔɖɚɎɧɡ ɝɔɝɞɚɗɔɣɑɝɖɔɡ 

ɝɖɚɜɚɝɞɑɕ Ɏ ɚɍɗɌɝɞɔ ɝɞɑəɚɓɌ ɔ Ɏ ɛɜɑɝɞɑəɚɞɔɣɑ-

ɝɖɚɘ ɚɞɐɑɗɑ ɝɣɔɞɌɗɔ ɜɌɎəɧɘ 4:1 ɔ ɍɚɗɑɑ, ɟɣɔ-

ɞɧɎɌɗɔ ɟɎɑɗɔɣɑəɔɑ ɝɖɚɜɚɝɞɔ ɖɜɚɎɚɞɚɖɌ Ɏ ɌəɌ-

ɝɞɚɘɚɓɑ ɍɚɗɑɑ 400ð500 ɝɘ/ɝ. 

ȿ 11 ɚɍɝɗɑɐɚɎɌəəɧɡ (7,5%)  ɛɔɖɚɎɌɫ ɝɔ-

ɝɞɚɗɔɣɑɝɖɌɫ ɝɖɚɜɚɝɞɨ Ɏ ɓɚəɑ ɌəɌɝɞɚɘɚɓɌ ɍɧɗɌ 

Ɏɧɤɑ 500 ɝɘ/ɝ, ɚɐəɌɖɚ ȺȽȶ Ɏ ɠɔɝɞɟɗɑ ɛɜɑɎɧ-

ɤɌɗɌ 450 ɘɗ/ɘɔə, ɛɚɩɞɚɘɟ əɑ ɝɗɑɐɟɑɞ ɐɔɌɏəɚ-

ɝɞɔɜɚɎɌɞɨ ɓəɌɣɔɘɧɕ ɝɞɑəɚɓ ɌəɌɝɞɚɘɚɓɌ ɞɚɗɨɖɚ 

əɌ ɚɝəɚɎɌəɔɔ ɛɚɖɌɓɌɞɑɗɫ ɛɔɖɚɎɚɕ ɝɔɝɞɚɗɔɣɑ-

ɝɖɚɕ ɝɖɚɜɚɝɞɔ. Ȼɜɔ ɚɛɜɑɐɑɗɑəɔɔ ɝɞɑɛɑəɔ ɝɞɑəɚ-

ɓɌ əɑɚɍɡɚɐɔɘɚ ɔɝɛɚɗɨɓɚɎɌɞɨ ɛɗɌəɔɘɑɞɜɔɣɑɝɖɔɕ 

ɘɑɞɚɐ (ɜɔɝ. 5), ɚɍɜɌɥɌɞɨ ɎəɔɘɌəɔɑ əɌ əɌɗɔɣɔɑ 

ɖɌɗɨɢɔəɚɓɌ Ɏ ɓɚəɑ ɌəɌɝɞɚɘɚɓɌ ɔ ɚɍɫɓɌɞɑɗɨəɚ 

ɚɛɜɑɐɑɗɫɞɨ ȺȽȶ Ɏ ɠɔɝɞɟɗɑ. 

Ȯ ɝɗɟɣɌɑ ɚɞɝɟɞɝɞɎɔɫ ɝɞɑəɚɓɌ ɛɜɔɎɚɐɫɥɑɕ 

Ɍɜɞɑɜɔɔ ɔɗɔ ɠɔɝɞɟɗɨəɚɕ Ɏɑəɧ ɔ əɔɓɖɚɕ ɚɍɦɑɘ-

əɚɕ ɝɖɚɜɚɝɞɔ Ɏ ȬȮɀ Ɏɧɛɚɗəɫɗɔ ȰȽ ɝ ɢɑɗɨɪ Ɏɧ-

ɫɎɗɑəɔɫ ɝɞɑəɚɓɌ ɛɚɐɖɗɪɣɔɣəɚɕ ɔ Ɏəɟɞɜɑəəɑɕ 

ɫɜɑɘəɚɕ Ɏɑə, ɖɚɞɚɜɧɕ ɍɧɗ ɐɔɌɏəɚɝɞɔɜɚɎɌə ɟ 2  

ɛɌɢɔɑəɞɚɎ (1,4%). Ȯ ɚɍɚɔɡ ɝɗɟɣɌɫɡ ɛɜɔɣɔəɚɕ 

ɝɞɑəɚɓɌ ɝɞɌɗɌ ɛɜɑɐɤɑɝɞɎɟɪɥɌɫ ɖɌɞɑɞɑɜɔɓɌɢɔɫ 

Ɏɑə. 

ȿ 7  ɛɌɢɔɑəɞɚɎ (4,8%) ɝɚ ɝɞɑəɚɓɚɘ ɚɞɎɚ-

ɐɫɥɑɕ Ɏɑəɧ ɎɧɫɎɔɗɔ ɑɬ əɑɚɖɖɗɪɓɔɜɟɪɥɔɕ 

ɞɜɚɘɍɚɓ. Ƚɜɑɐɔ Ɏɝɑɡ ɚɍɝɗɑɐɚɎɌəəɧɡ əɑɚɖɖɗɪɓɔ-

ɜɟɪɥɔɕ ɞɜɚɘɍɚɓ Ɏɑəɧ  (ɜɔɝ. 6) ɎɝɞɜɑɣɌɗɝɫ Ɏ 15  

ɝɗɟɣɌɫɡ (10,3%), ɚɖɖɗɪɓɔɜɟɪɥɔɕ ð Ɏ 4 (2,7%). ȶ 

 

ȼɔɝ. 3 Ɍ (Fig. 3 Ɍ) 

 

ȼɔɝ. 3 ɍ (Fig. 3 b) 

 

ȼɔɝ. 3 Ɏ (Fig. 3 ɝ) 

ȼɔɝ. 3.    ȿȳȴ. 

ɉɡɚɏɜɌɘɘɧ Ɍɜɞɑɜɔɔ ɐɔɝɞɌɗɨəɑɑ ɓɚəɧ ɌəɌɝɞɚɘɚɓɌ Ɏ ɜɑɒɔɘɑ ɔɘɛɟɗɨɝəɚ-ɎɚɗəɚɎɚɏɚ ɐɚɛɛɗɑɜɌ: Ɍ ð ɌəɞɑɏɜɌɐəɧɕ, 

ɍ ð ɐɎɟəɌɛɜɌɎɗɑəəɧɕ, Ɏ ð ɜɑɞɜɚɏɜɌɐəɧɕ ɖɜɚɎɚɞɚɖ. 

Fig. 3.   Ultrasound.  

Sonogram of artery distal to the anastomotic zone in the pulse wave Doppler mode: antegrade (a), bidirectional (b) 

and retrograde (c) blood flow.  
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ɟɗɨɞɜɌɓɎɟɖɚɎɧɘ ɖɜɔɞɑɜɔɫɘ ɞɜɚɘɍɚɓɌ ȬȮɀ, 

ɖɜɚɘɑ ɎɔɓɟɌɗɔɓɌɢɔɔ ɞɜɚɘɍɚɞɔɣɑɝɖɔɡ ɘɌɝɝ Ɏ 

ɛɜɚɝɎɑɞɑ ɝɚɝɟɐɌ, ɚɞəɚɝɔɗɔ ɚɞɝɟɞɝɞɎɔɑ ɝɒɔɘɌɑ-

ɘɚɝɞɔ Ɏɑəɧ ɛɜɔ ɖɚɘɛɜɑɝɝɔɔ ɐɌɞɣɔɖɚɘ ɔ əɌɜɟ-

ɤɑəɔɑ ɠɌɓəɚɝɞɔ ɖɜɚɎɚɞɚɖɌ ɛɜɔ ɐɧɡɌəɔɔ. Ⱥɐ-

əɚɕ ɔɓ ɛɜɔɣɔə ɞɜɚɘɍɚɓɌ ɝɣɔɞɌɪɞ ɞɟɜɍɟɗɑəɞəɧɕ 

ɡɌɜɌɖɞɑɜ ɖɜɚɎɚɞɚɖɌ, ɎɝɞɜɑɣɌɪɥɔɕɝɫ ɛɜɔ ɐɔɗɌ-

ɞɌɢɔɔ Ɏɑəɧ [6, 8]. Ȯ əɌɤɑɘ ɔɝɝɗɑɐɚɎɌəɔɔ Ɍəɑ-

ɎɜɔɓɘɌɞɔɣɑɝɖɌɫ ɐɔɗɌɞɌɢɔɫ Ɏɑəɧ ɎɧɫɎɗɑəɌ ɟ 12  

ɛɌɢɔɑəɞɚɎ (9,0%) ɝ ȬȮɀ, ɔɓ əɔɡ ɞɜɚɘɍɚɓ Ɏɝɞɜɑ-

ɣɌɗɝɫ ɟ ɞɜɑɞɔ (4 ɣɑɗɚɎɑɖɌ). 

Ȱɜɟɏɔɘ  ɚɝɗɚɒəɑəɔɑɘ  ɠɟəɖɢɔɚəɔɜɚɎɌəɔɫ  

 

ȼɔɝ. 4 Ɍ (Fig. 4 Ɍ) 

 

ȼɔɝ. 4 ɍ (Fig. 4 b) 

 

ȼɔɝ. 4 Ɏ (Fig. 4 ɝ) 

 

ȼɔɝ. 4 ɏ (Fig. 4 d) 

ȼɔɝ. 4.      ȿȳȴ, ɛɜɚɐɚɗɨəɚɑ ɝɖɌəɔɜɚɎɌəɔɑ. 

ɉɡɚɏɜɌɘɘɧ ɚɞɎɚɐɫɥɑɕ Ɏɑəɧ: Ɍ ð ɚɍɗɌɝɞɨ ɝɞɑəɚɓɌ Ɏ Ȯ-ɜɑɒɔɘɑ (ɝɎɚɍɚɐəɧɕ ɛɜɚɝɎɑɞ Ɏɑəɧ ɜɌɎɑə 2,1 ɘɘ), ɍ ð 

ɝɖɚɜɚɝɞəɧɑ ɛɚɖɌɓɌɞɑɗɔ Ɏ ɓɚəɑ ɝɞɑəɚɓɌ (ɛɔɖɚɎɌɫ ɝɔɝɞɚɗɔɣɑɝɖɌɫ ɝɖɚɜɚɝɞɨ 447 ɝɘ/ɝ), Ɏ ð ɝɖɚɜɚɝɞəɧɑ ɛɚɖɌɓɌɞɑ-

ɗɔ ɛɜɚɖɝɔɘɌɗɨəɑɑ ɚɍɗɌɝɞɔ ɝɟɒɑəɔɫ (ɛɔɖɚɎɌɫ ɝɔɝɞɚɗɔɣɑɝɖɌɫ ɝɖɚɜɚɝɞɨ 104 ɝɘ/ɝ), ɏ ð ȺȽȶ Ɏ ɚɞɎɚɐɫɥɑɕ Ɏɑəɑ 

ɐɔɝɞɌɗɨəɑɑ ɓɚəɧ ɝɞɑəɚɓɌ (238 ɘɗ/ɘɔə). 

Fig. 4.   Ultrasound, longitudinal scanning.  

Sonogram of the outflow vein: a - stenotic area in B -mode (vein lumen is 2,1 mm), b - velocity in the stenotic area 

(peak systolic velocity is 447 cm/s), c - velocity in proximal to the narrowing area (peak systolic velocity is 104 

cm/s), d ð access flow in the outflow vein distal to the stenotic zone (238 ml/min).  

 

ȼɔɝ. 5 (Fig. 5) 

ȼɔɝ. 5.      ȿȳȴ, ɛɜɚɐɚɗɨəɚɑ ɝɖɌəɔɜɚɎɌəɔɑ. 

ɉɡɚɏɜɌɘɘɌ ɓɚəɧ ɌəɌɝɞɚɘɚɓɌ Ɏ Ȯ-ɜɑɒɔɘɑ. ȼɌɝɣɑɞ ɝɞɑ-

ɛɑəɔ ɝɞɑəɚɓɌ ɌəɌɝɞɚɘɚɓɌ ɛɚ ɐɔɌɘɑɞɜɟ. 

Fig. 5.   Ultrasound, longitudinal scanning.  

Sonogram of the anastomosis zone in B -mode. Calcul a-

tion of the stenosis degree in diameter.  


















































































































































































































































































































































































































